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[IporpamMma rocyJapCTBEHHON MTOrOBOM aTTecTalMy BBITYCKHUKOB aCIUPAHTYpPhl IO
HanpasjieHuto noarotoBku — 08.06.01 TexHuka 1 TEXHONOTMH CTPOUTENLCTBA (HANPABICHHOCTE
05.23.17 — CrpouTenbHas MeXaHWKa) cocraBjieHa JoueHToM Kadenpsl «CTpoUTENbHBIE
KOHCTpyKLuH U MexaHuka» A.M. Kasuesbim.

PaGoyass mporpamMma coOCTaBjieHa Ha OCHOBaHMM (DEJIEpalbHOrO rocy/1apCTBEHHOrO
00pazoBaTebHOrO CTaHAapTa BBICIIEro 00pa30BaHMs 10 HampabieHHio moarotoku 08.06.01
Texuuka U TEXHOJOIHH CTPOUTELCTBA (YPOBEHB MTOJrOTOBKM KaJIpOB BhICIIEH KBank(uKamu,
yTBep)KJEHHbIX mpuKkazoM Munobpuayku P® ot 30.07.2014 r. Ne 873); macnopra
crenranbHOCTEH Hay4dHBIX paGOTHUKOB, yueOHOro rmaHa noaroroBku acrnupantos KBI'Y mo
OCHOBHOM 00pa3oBaTeNbHOM MporpamMMe MOCIEBY30BCKOrO MpoQeccHoHaIbHOro 00pa3oBaHus
(acnmpantypa) no cneuuansbHoctd 05.23.17 CrpouTenpHas MEXaHHKa, IPOrpaMMbI-MHHHEMYM
KaHIMJIaTCKOro 9K3aMeHa, yTBep)KAeHHOro mnpukazom Munobpuayku PO or 08.10.2007 r.
Ne 274,

CocraBUTENb IPOTPAMMBI

N
K.1.H., nonent xadeapsel / 4)
«CtpouresnbHble KOHCTPYKIIUM ¥ MEXAHUKA» m AM. Kazues



OBIIHUE IMOJIOKEHUSA
1. XapakTepucTHKHU NPO(pecCHOHAIBLHOM /1eSITeJIbHOCTH BbITYCKHUKOB

1.1. ObaacTb npogeccnoHAIBHOM e TeIbHOCTH B c00TBeTcTBHH ¢ PI'OC
BKJIIOYAET:

pa3paboTKy HayYHBIX OCHOB MHXEHEPHBIX M3bICKAHWUN, IPOEKTUPOBAHUSI, CTPOUTEILCTBA,
PEKOHCTPYKIIMM W  3KCIUTyaTallud 3JaHUl, COOpPYXEHMH M OOBEKTOB TPaHCHOPTHOM
UHPPACTPYKTYPHI;

CO3JaHHE W COBEPUICHCTBOBAHWE pPALMOHAIBHBIX THUIIOB KOHCTPYKLMH, 3HaHHH,
COOpPY’KEHUHM  pa3IMYHOrO HAa3HAYeHWs] M HX KOMIUIEKCOB, a Takke pa3paloTka,
COBEpILEHCTBOBAaHHUE U BepU(UKALIUI METOJIOB UX PACUETHOIO0 0OOCHOBAHUS;

pa3paboOTKy M COBEPLICHCTBOBAHME METOJOB HCIBITAHUA M MOHUTOPUHIA COCTOSIHUS
37aHUI U COOPYIKECHUM;

COBEPILICHCTBOBAHHE M pa3paboTKa METOAOB IMOBBIIICHUS HAICKHOCTH M 0OE30MaCHOCTH
CTPOUTENBHBIX 00BEKTOB,;

pelleHre Hay4yHbIX MpoOieM, 3aJady B COOTBETCTBYIOUIEM CTPOMUTEIBHOW OTpaci,
MMEIOLINX BaXHOE COLIMAIILHO-9KOHOMHUUYECKOE WIIN XO31HCTBEHHOE 3HAUEHUE;

OOHOBJICHHE W COBEPIICHCTBOBAHWE HOPMATHUBHOW 0a3bl CTPOUTEIHHOH OTpaciu - B
00J1aCTH MPOEKTUPOBAHMS, BO3BEJICHHS, SKCIUTyaTallul U PEKOHCTPYKIMH, CHOCA U YTUIU3AlUU
CTPOUTENBHBIX O0BEKTOB;

1.2. O6bekThI NpodeccHOHANTBbHOI 1esiTeIbHOCTH B cooTBeTcTBHHU ¢ PI'OC:
CTPOUTEINIbHbIE KOHCTPYKIIMHU, 3JaHUS, COOPY>KEHUS U UX KOMIUIEKCHI, HArPY3KU U
BO3/ECUCTBUS HA 3[JaHUS U COOPYKECHHUS;

1.3. Buasl npogeccnoHaIbHOM 1esiTeTbHOCTH BBINNYCKHHKOB B c00TBeTcTBHM ¢ PI'OC:
Hay4YHO-HCCIeI0BaTeIbCcKast JeSITeIbHOCT B 001aCTH TEXHUUECKUX HAYK U apXUTEKTYPhI;
npenoaaBareiibCkad  ACATCIbHOCTb 1o 06pa3OBaT€JII>HBIM nporpamMmmam BBICHICTO

o0OpazoBaHwUs.
[Iporpamma acmupaHTyphl HamlpaBieHa Ha OCBOEHHE BCEX BHIOB NPOQecCHOHATHLHON
NESITEIbHOCTH, K KOTOPBIM FOTOBUTCS BBIITYCKHHUK.

1.4. Pe3yabTaThl 0CBOEHHSI 00pa30BaTeJIbHOM MPOrPpaMMBbI

B pesynbraTe OCBOGHHS NpPOrpaMMbl ACHUPAHTYPHI Y BBIMTYCKHUKA JOJDKHBI OBITH
c(OPMHUPOBAHBI:

YHUBEpCaJIbHbIe KOMIIETEHIINH, HE 3aBUCALINE OT KOHKPETHOTO HAMpaBICHUs MMOATOTOBKH;

obmienpodeccruoHanbHbIE KOMIIETCHIIUH, OIIpeieIieMble HAIIPABICHUEM TTOATOTOBKH;

npoQeCCHOHAIBHBIE KOMIIETCHIIMK, ONpeaeseMble HampaBICHHOCTHIO (Tmpoduiiem)
IpOrpaMMbl  aCUPAHTYPhl B paMKax HANpaBlIEHUS MOATOTOBKU (Jajiee - HampaBlIeHHOCTh
MIPOTPaMMBI).

5.2. BBINyCKHUK, OCBOMBIIMKA MPOTrpaMMy aCUPAHTYPHI, JODKEH 00J1a/1aTh CIelyoIuMU
YHUBEPCATbHBIMUA KOMIETEHIIUSIMHU:

CIIOCOOHOCTBIO K KPUTHYECKOMY aHAIU3Y U OIEHKE COBPEMEHHBIX HAYYHBIX JOCTH)KCHUM,
TeHEPUPOBAHUIO HOBBIX HJIEH MPU PELICHUH HUCCIEeI0BATEIbCKUX U MPAKTUYECKUX 3a]a4, B TOM
YHClie B MEXIUCIUTUTHHAPHBIX oOmacTsax (YK-1);

CIIOCOOHOCTBIO TPOEKTUPOBATH M OCYIIECTBISATh KOMILJIEKCHBIE HCCIIEIOBaHUS, B TOM
YHClIe MEXAUCIUITMHAPHBIC, HA OCHOBE IIEIOCTHOTO CUCTEMHOI'O HAyYHOTO MHUPOBO33PEHUS C
WCITOJIb30BaHWEM 3HaHUH B obsactu ucrtopun u punocopun Hayku (YK-2);

TOTOBHOCTHIO YY4aCTBOBATh B pa0OTE POCCUUCKUX M MEXTYHAPOIHBIX HCCIEIOBATEIBCKIX
KOJUIEKTUBOB T10 PEIICHUIO HAYYHBIX U HayYHO-00pa3zoBarenbHbIX 3a1a4 (YK-3);

TOTOBHOCTBIO  HWCIOJB30BaTh  COBPEMEHHBIE METOABl M  TEXHOJIOTHHM  HAyYHOU
KOMMYHHUKAITUU Ha TOCYAapCTBEHHOM M MHOCTpPaHHOM si3bikax (YK-4);



CTIIOCOOHOCTBIO CJIEJIOBATh JITHUYECKUM HOpMaM B MPOQECCHOHAIBLHON JeSTEITHbHOCTH
(YK-5);

CIIOCOOHOCTBIO IUIAHUPOBATh M pelarh 3aJadd COOCTBEHHOTO NPO(ECCHOHATBHOIO U
augHoCcTHOTO pa3BuTus (YK-6).

- o0enpogeccHoOHATLHBIMH KOMIIETEHIMAMM:

BIIQJICHUEM METOJOJIOTUEH TEOPETUYECKUX U OKCIEPUMEHTAIBHBIX HCCIEOBAaHUNA B
obnactu ctpoutenscTBa (OITK-1);

BIIJICHUEM KYJbTYypOil HAyYHOTO UCCIIEOBaHMs B 00JIACTU CTPOUTENHCTBA, B TOM YHCIIE C
UCTIOJIb30BaHUEM HOBEHITNX MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TexHosorui (OI1K-2);

CIOCOOHOCTBIO COOIOAATh HOPMBI HAYUYHOM 3THKH U aBTOpckux mnpas (OIIK-3);

CHOCOOHOCTBIO K MPO(EeCCHOHATBHON 3KCIUTyaTalliM COBPEMEHHOTO HCCIIE0BATEIBCKOTO
obopynosanus u nmpudopos (OIIK-4);

CTIIOCOOHOCTBIO  MPO(ECCHOHANBHO HW3JIaraTh pe3yJbTaThl CBOMX HCCICIOBAHUN |
MPEJCTaBIATh UX B BUJIE Hay4HbIX myOnukaruii u npe3entaruii (OI1K-5);

CIIOCOOHOCTBIO K pa3pab0TKe HOBBIX METOJOB HCCIEIOBAHUSA W HMX MPUMEHEHUIO B
CaMOCTOSITENIbHOW HAay4HO-UCCIIE0BATENLCKOM AeaTenbHOCTH B o0nactu crpoutenscTsa (OITK-
6);

TOTOBHOCTHIO OpPraHM30BaTh pPabOTy HCCIEAOBATEIbCKOTO KOJIEKTHBA B 00NacTu
ctpoutensctBa (OIIK-7);

TOTOBHOCTHIO K TMPENOJaBaTENbCKONW ACSITENbHOCTH IO OCHOBHBIM 00pa3oBaTeIbHBIM
nporpammam Beiciiero oopazosanus (OIIK-8).

- npo¢)ecCHOHAIBLHBIMU KOMIIETEeHIIUSIMU::

BJIa/IETh OCHOBaMHU TEOPUH PyHIaMEHTAIBHBIX pa3aenoB MexaHuku (I1K1);

BJIaJIeTh HABBIKAMU PAcUY€TOB HA NMPOYHOCTb, )KECTKOCTh M YCTOMUUBOCTh MPHU MPOSKTUPOBAHUU
3naHuil u coopysxenuit (I1K2);

yMeTb paboTaTb ¢ 0a30BbIMM COBPEMEHHBIMH [aKeTaMH MPHUKIATHBIX  [POrpamm,
UCIIOJIb3yEMBIMHU B cTpouTesbHOM oTpacau (11K3);

BJIQJICTh OCHOBAMH JTMHAMMKY 3/1aHui U coopykeHuit (I1K4);

yMETh NPUMEHSITh METOJbl YHCICHHOTO MOJEIMPOBAHUS NpPU PEUICHUH NPOQecCHOHATBHBIX
3amay (I1KS)

2. llopsAoK NpoBeIeHNsI TOCYIAPCTBEHHON HTOr0BOI aTTECTAIMU BBIIYCKHUKOB

2.1. TocymapcTBeHHass HWTOroBas aTTECTalldsl HaIpaBlieHAa Ha  yCTAHOBJICHUE
COOTBETCTBUS YPOBHS TNPO(ECCHOHAIBHOW MOATOTOBKU BBIMTYCKHUKOB TpeboBanmsiM PI'OC
BIIO.

[Iporpamma rocyaapCTBEHHOr0 3K3aMeHa pa3paboTaHa ¢ y4eTOM TOro, 4ToObl JaTh
OOBEKTUBHYIO OLIEHKY KOMIIETEHIIMSM BBITYCKHUKA, TEMAaTHKa HK3aMEHALIMOHHBIX BOMPOCOB U
3aJaHuii JOJDKHA OBITh KOMIUIEKCHOW M COOTBETCTBOBATh M30pPaHHBIM pa3jeiiaM U3 pPa3iuyHbIX
y4eOHBIX IIUKIOB, (POPMHUPYIOIINX KOHKPETHBIE KOMITETEHITHH.

TemaTuka BBIMYCKHBIX KBaIM(UKALMOHHBIX pabOT HampaBieHAa Ha pELICHUE

npodeccHoHaNbHBIX 3a7a4. BbIMyckHble pa0OoThl JOJDKHBI BKIIOYATh Pe3yJbTaThl HAYUYHBIX
UCCIICIOBAaHUN 1O MpoOsieMaM, CBSI3aHHBIM C WM3yYEHHEM TEXHHKH W TEXHOJIOTHH pacuéra u
MPOEKTUPOBAHUSA 3JaHUN U COOPYKEHUH.
2.2. K UTOroBoii rocyJapCTBEHHOH aTTeCTallMH JOIYCKAIOTCS OO0YyYaroIluecs, 3aBepIIUBIIHNE
MOJIHBIA Kypc OOy4YeHHUsI TO0 OCHOBHOM MpOQecCHOHAIBHONW 00pa30BaTelbHON MpOTrpaMMme,
COCTaBJIIGHHOW B COOTBETCTBUU ¢ DeaepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIApTOM M0 HampasieHU0 NoAroToBku 08.06.01 TexHHUKa U TEXHOJIOTUH CTPOUTEIbCTBA.

2.3. Arrectanmus OCYIIECTBIISETCS TOCYAAPCTBEHHOW AaTTECTAlMOHHONW KOMHMCCHEN
("AK). CoctaB KOMHUCCHU YTBEP)KIAETCS COTJIACHO TIOJOKEHHIO O TMpaBmiax (popMuUpoBaHUS
I'AK. Pemenuss 'AK npuHuUMaroTcs Ha 3aKpBITHIX 3aCENaHUSAX MPOCTHIM OOJBUIIMHCTBOM



TOJIOCOB.

2.4. Pe3ynpTaThl JIOOOTO HCIBITAHUS, BKIIOYEHHOTO B HMTOTOBYIO TOCYNApCTBEHHYIO
aTTECTAIMIO, OMPENENISAIOTCA OIEHKAMH «OTIUYHO», «XOPOIIO», «YyIOBICTBOPUTEIHHO,
«HEYJIOBJIIETBOPHUTEIILHO.

2.5. Tlopsimox mMpoBeNeHHS TOCYAAPCTBEHHOW HTOTOBOW AaTTECTAllMd JOBOAWUTCS [0
CBeIICHHsI O0YJaIOIIMXCsl HE TIO3HEE, YeM 3a TTOJIT0/1a JI0 e¢ Havala.

2.6. 'ocygapcTBeHHAsi HTOTOBAsI aTTECTALMS HE MOXKET OBITh 3aMEHEHA OLIEHKOW YPOBHS
HOATOTOBKH Ha OCHOBAaHHMH TEKYILErO KOHTPOJISI YCIEBAEMOCTH M MPOMEXYTOUYHBIX aTTeCTaLUil
oOyyJaronuxcsi.

2.7. AcnupaHThl, HE TPOIIEIINE B TEYEHHE YCTAaHOBJICHHOTO CPOKa BCE WM OTAEIbHBIC
UCTIBITAHUS, BXOJAILINE B COCTaB TOCYJApCTBEHHON HMTOTOBOM AaTTECTAllW, OTYUCIAIOTCS W3
KBI'Y.

3. Cocras, conep:xkaHue u ¢popMa rocy1apcTBeHHOI HTOrOBO# aTTecTAlUU

3.1. TocynmapcTBeHHass WTOroBas aTTECTAallMs HANpaBlicHA HAa YCTAaHOBJICHHUE
COOTBETCTBUSI YPOBHS MPO(PECCHOHATBHON TMOATOTOBKH BBITYCKHUKOB TpeOoBaHmsiMm DI'OC
BIIO.

3.2. Cpaya WTOroBOro TOCYJAapCTBEHHOTO SK3aME€HAa W 3alllUTa BBITYCKHBIX
KBaJTM(HUKAIIMOHHBIX PA0OT MPOU3BOIUTCS HA OTKPBITHIX 3acemaanusax ['AK.

4. 'ocynapcTBeHHBbIH K3aMeH

4.1. IlporpaMMa HTOrOBOrO TOCYAAPCTBEHHOIO 3K3aMeHa M (opma ero MpoBeACHHUs
yTBepkaaroTcs yueHblM coBetoM KBI'Y m poBomsrcsa no cBenenus acnupadrtos. llpu chade
rOCyJJapCTBEHHOIO 53K3aMEHa AacHHMpaHT JOJDKEH I10Ka3aTh CIIOCOOHOCTh CaMOCTOSTENBHO
OCMBICTISITH W pellaTh akTyajbHbIE 3aJaud CBOCH NpoQecCHOHATbHON JesITeIbHOCTH,
NpoeCCHOHATIBHO U3JaraTh CHEUUAIbHYI0 MH(OpPMAIMIO, HAy4yHO apryMEeHTHpOBaTh U
3alUIIATh CBOIO TOYKY 3PEHHUsS, ONUPAsICh HA MOJYYCHHbIC YINyOJeHHBIC 3HAHUS, YMEHHS U
c(OpMHPOBAHHBIE KOMIIETEHIIUH.

4.2. ®opma l'ocymapcrtBeHHoro sk3ameHa ycrtanaBiauBaercs KBI'Y u mpencraBnsier
co00l MEXAMCUUIUIMHAPHBIA 3K3aMEH, MPOBOAMMBIM IO YTBEP)KIACHHBIM OuieTraM (CHUCKY
BOMPOCOB). KOMIUIEKT KOHTPOJIBHBIX 3aaHuil (hOpMUpPYETCs SK3aMEHAIIMOHHONW KOMUCCHEH MpU
ydacTud Kadeap, y4acTBYIOIIHMX B MOAroToBKe acmupanToB U peanusanuu OITOII, B cpok He
MO3/HEE, YEM 3a OJMH MECALL 0 JaThl UCTIBITAaHUS.

4.3. Jlna onpeneneHnus KadyecTBa OTBETa BBIMYCKHMKA Ha UTOIOBOM TOCYZApCTBEHHOM
9K3aMEHE U COOTBETCTBMSI €r0 OLIEHKAM «OTJIMYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» WU
«HEYIOBJIETBOPUTENIBHO» MPEAIATAIOTCS CICAYIONINE OCHOBHBIE TIOKA3aTEIIN:

- COOTBETCTBHE OTBETOB IIPOrpamMMe aTTeCTaluu, GOopMyIMPOBKaM MPOOIEM U BOTIPOCOB;

- CTPYKTYpa, OCIEN0BATEIbHOCTD U JIOTHKA OTBETOB;

- IIOJIHOTA U IIEJIOCTHOCTh, CAMOCTOSITEIbHOCTh, COOTBETCTBHE HOpMaM KyJbTYpbl peuH
OTBETOB Ha BOIIPOCHI;

- 3HAHHUE U y4E€T UCTOYHUKOB;

- CTENEHb U YPOBEHb 3HAHUS CIIELUAIIBHON JIUTEPaTyphl IO IpodIeMe;

- COCOOHOCTh MHTETPUPOBATH 3HAHMA M MPUBJIIEKATh CBEACHUS M3 PA3IMYHBIX HAYYHBIX
chep;

- Hay4Has HIMPOTA, CACTEMHOCTD U JIOTUKA MBIILIJICHMUS;

- Ka4€CTBO OTBETOB HA JONOJHHUTEIbHBIE BOIIPOCHI.

4.4. AcnupaHTbl, HE NPOIIECIIIME MTOIOBBIM T'OCYJIapCTBEHHBI OSK3aMEH WIH
IIOJIyYMBIIUE OLICHKY «HEYIOBJIETBOPUTENIBHO», NOIYCKAlOTCS K MOBTOpHOW cnaue. Ilopsamox
MOBTOPHOI'O IPOXOXACHUS aTTECTALIMOHHOTO HCIBITAHUS YCTAHABIMBAETCS aJIMHUHUCTpALUEH
KBI'Y.



5. 3akarouyenue

Pe3ynbrathl UTOrOBOM TOCYIapCTBEHHOW aTTeCTalud OGOPMIISIIOTCS B COOTBETCTBUU C
MOJIO)KEHHEM 00 WTOTOBOM TOCYAapCTBEHHOW aTTecTallud BBIMYCKHUKOB KaGapauHo-
bankapckoro rocy1apCTBEHHOIO YHUBEPCUTETA.

I. TOCYJAPCTBEHHBIN UTOTOBbI 3K3AMEH

Ha rOCyIapCTBEHHBIN HUTOTOBBLIN 3K3aMecH s KOMILJIEKCHOH OILICHKU
c(hOpMUPOBAHHOCTH KOMIICTCHITHI BBIITYCKHUKA BBIHOCSATCS CIACAYIOIINE TACIUTLTAHBI

1. Tlepmarormka M IICHUXOJIOTHS BBICIIEH IIKOJIBI

2. Metonbl TeOpUil BEPOATHOCTEN M HAAEAKHOCTH B pacu€Tax COOPYKEHUN

3. Teopus konebaHU MEXaHUIECKUX CUCTEM

4. YucneHHbIE METO/IbI B MEXAHUKE KOHCTPYKIUH

1. NEJATOIMKA U IICUXOJIOT YA BHICIIEN LIKOJIbI

1. O6mecTBO M 0Opa3zoBanue. CoBpeMeHHAasi MeJarorudecKasi HayKa.

O6pa3oBanne kak cdepa cormuanbHOM MPAKTHKA W crenuduieckas o00J1acTb TyXOBHOU
nesitenbHOCTH. OOIIecTBEHHAs! TPUPOJIAa 00pa30BaHMUS.

OO6pa3oBanue u KyabTypa. Mcropuueckne nctoku oOpa3oBaHus. HempepsiBHOEe 0Opa3oBaHUE:
00BEKTUBHBIE U CyOBEKTHUBHBIC MPEANIOCHUIKH pa3padOTKU €ro TeopeTnyeckux ocHoB. Co3znaHue
CHUCTEMBI HENpephIBHOTO o00pa3oBanus B P®. 3akoH P® «0O06 oOpazoBanum» U Jpyrue
3aKOHOJATEIbHBIE 1 HOPMATHUBHBIEC JOKYMEHTBI, PETYIHPYIONIUE eI TETbHOCTD BBICIICH IITKOJIBL.
Eé mecTo B cucteme Hayk o uenmoBeke. Otpaciu neaaroruku. Ilemarorvka BeICIIEH IIKOJBI, €€
ocobeHHOCTH U cnienrpuka. J[nanekTuka B3auMOoJeHCTBUS NIeIarOrnYecKoi TEOPUH U MTPAKTUKH.

2. Iles10CTHBIN MeAArornyecKuii nmpouecc B By3e.

CrpykTypa, OCHOBHBIE XapaKTEPUCTUKU M 3aKOHOMEPHOCTH IEJarorudeckoro mpouecca. Ero
stanbl. Crneunduka NIponeccOoB BOCIUTAHUS W OOy4YEeHMs], NUAJEKTHUKA WX B3aUMOACHCTBHSL.
JlesiTenbHOCTD Mearora U CTyJeHTa B IIEJIOCTHOM IelaroruyeckoM mnporecce. PeopmupoBanue
MeAarornyeckoro npoiiecca B BbICIIEH IMIKOJIE.

3. lupakTuyeckas cucTeMa By3a. coJep)kaHHe BbICIIEro oopasoBanus. HopmaTtuBHeie
JOKYMEHTBI, OIpeJeNsione cojaepkanue obOpazoBanus. CTpykTypa Impolecca OOydeHHs.
Oynkuun oOyuenus. Ilcuxonoro-megarorndeckas CTPyKTypa [JESTEIbHOCTH Telarora Hu
JESITEIbBHOCTH CTYIEHTOB.

4. IlpuHuunsl 00yvyenus. ngakTuyeckue MeToabl U CPeACTBA.

OcHOBHbIE 3aKOHOMEPHOCTM M MPHUHLIMIIBI OOY4YeHHs] CTYJIEHTOB, HUX XapaKTepUCTHKa U
B3aMMOCBsI3b. Pa3inuHble MOAX0IbI K KJIACCU(PHUKAIIMKA METOJI0B 00yUeHUs B OOIIEH Ne1aroruke.
Knaccudukanus metonos o0yueHus B By3e. [lenaroruueckre TeXHOIOTHH 00yYEHUS

5. Opranu3zanuoHHbie popMbl 00yUeHHS.

[Tonsitue o dopmax opraHuzanuu y4eOHO-BOCIIUTATENBHOIO IMpollecca B By3e. 3aBUCUMOCTH
BbIOOpa opm 00ydeHus OT Lejel u coaepkanus ooydenus. Kimaccupukaiys u xapakTepucTuka
dbopm opranmzanuu ooyueHus. Mojaenb yaeOHOTo mpoiiecca B COBpeMEHHOM BY3e€.

6. Tunbi 00y4yeHus.

Paznuynble MoaX01bl K OpraHu3aluy 00ydeHusl. XapakTeprucTUKa pa3IUuYHbIX THIIOB O0yUYEHUS:
TPaJUIIMOHHOE; TPOOJIEMHOE; MPOrpPaMMHPOBAHHOE; TU(PPEPEHIIMPOBAHHOE; MOJYJIBHOE;
KOHTEKCTHOE.

7. YueOHOo-ucci1e10BaTeIbCKA U HAYYHO-HCCJIeI0BATe/IbCKAasi padoTa CTYy/IeHTOB.
Pons YUPC u HUPC B mpodeccuoHanpHOW MOATOTOBKE CTYIEeHTOB. Ponb kadenpsr By3a B
opranuzaiun YUPC u HUPC. Bugst u popmer YUPC u HUPC B coBpemMeHHOM By3e.

8. UHTepaKkTHBHbIE H AKTUBHbIE METO/IbI 00yUYeHHI.

[lonatue 00 MHTEPAKTUBHBIX METOJAX MpENoJaBaHUs. YCIOBUS NMPUMEHEHHS MHTEPaKTHBHBIX
MeTos10B 00yueHusi. TBopueckue npoOiemMHble 3aaHus. IHTepakTUBHOE BBICTYIIEHHE. MeTon
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npobiieMHoro usnoxenus. Pabora B manbix rpynnax. Merop keiic-ctagu. Mo3roBoil mTypM.
CokpaTHieckuii quaor.

9. AKTHBHBbIe MeTOAbl O00y4deHusl. VIMUTAIMOHHBIE W HEHUMHUTAIMOHHBIE METOJIbI
oOydenus. UrpoBele u HeWrpoBbie (GOpPMBI pealu3ali aKTUBHBIX METOJ0B OOy4YEHHS.
[lenarornueckas u MeToaMYEeCcKas 11€JI€CO00Pa3HOCTh NPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX
METOJIOB O0yUYEHUSI.

10. IIpoGsemHoe oO0ydeHue. OCHOBHbIE MOHSTHS: MPOOJEMHAs CUTyauus, HpodieMm,
npoOiieMHas 3a/aya, IpobIeMHOe 3aaHue, MpoOieMHoe u3noxkeHue. [IlpuMenenne MeTonoB U
pUEeMOB TPOOJIEMHOTO OOydYeHUs TpH HM3YyYEHHH AaKTyalbHBIX IPOOJIEM, BBIXOAANINX Ha
muciumiuHy. OOOCHOBaHME 11€IeCOO0Pa3HOCTH TMPUMEHEHHsST MPOOIeMHOro OOy4eHus Npu
U3yYEHUH KOHKPETHBIX pa3AeyioB. YPOBHU NPOOJEMHOCTH. XapaKTEpUCTUKA YpOBHEU
mpOoOJIEMHOCTH € TPUMEpPAMU X TPUMEHEHHUS MTPU 00yUSHUH JUCIUILTHHE.

11. KomnbioTepHoe o0ydeHue aucuuiuinHe. DYHKIIMKM KOMIIbIOTEpa B OOYUYEHUU:
TEXHHUKO-TIEJAarornyeckue, TUAaKTHUYecKue. YcIoBUS 3(PPEKTUBHOCTH  KOMIBIOTEPHOTO
o0ydeHHs: B3aMMOCBA3b KOMIIBIOTEPA C OCHOBHBIMH KOMIIOHEHTaMHU I1€arorudeckoro
mpolecca; Co4YeTaHWe KOMIIBIOTEpa CO CIOBOM II€Aarora; MOTHUBAallMOHHOE oOecredeHue
KOMIIBIOTEPHOI'O  3aHATUSA.  OJTambl  KOMIBIOTEPHOrO  OOy4YEHHUs:  MOTHBALIMOHHBIM,
UH(GOPMAIIMOHHBIN, AESITENbHOCTHBIN, 3TAall CaMOCTOSITENILHOTO pelieHust 3aaad. [Ipumenenue
KOMIIBIOTEpA JJIsl pEIICHU 3aa4 Ha JIUarHOCTUKY U NMPOTHO3HMPOBAHUE MPOLIECCOB, U3yUaeMbIX
JMUCITUILIINHOMN.

12. Monesb npoeKTHOro o0y4yeHusi AucuMILIMHE. [[oHATHE O MPOEKTHOM OOyuYEHUHU.

OcHoBHblE TpeOOBaHMSA K TNPUMEHEHUIO METOAa MPOEKTOB: HAIWYHEe 3HAYUMOW 3aJaud,
IPAaKTHUYECKasl, TEOpeTUdecKasi, MO3HaBaTelbHas 3HAYUMOCTb pE3yJIbTaTOB, CaMOCTOSITENbHAs
NESITENIbHOCTh CTYJIEHTOB, CTPYKTYpUPOBAaHUE COAEPKATEIbHON YacTH MPOEKTa, UCIIOIb30BaHNE
UCCJIEIOBATEIbCKUX METOAOB. THIBI NMPOEKTOB: HCCIEN0BATEIbCKUE, TBOPUYECKHE, UIPOBBIE,
nH(GOpPMaIMOHHBIE, TPAKTUKO-OPUEHTUPOBAHHBIE.
[Ipumenenne ans WHPOPMAIMOHHBIX TPOEKTOB PEMPOAYKTUBHBIX 3a4ad; ISl MPAKTHKO-
OPUEHTHUPOBAHHBIX — aNTOPUTMHYECKUX 3af7ad; [UIsl HCCIEAOBAaTEIbCKUX IPOEKTOB —
PEKOHCTPYKTUBHBIX M TBOpUYeCKHX 3amad. OOydeHuwe pa3pabOTKe MPOCKTOB Ha aKTyallbHbIC
TEMBI.

13. Conep:kaHue U METOAUKA CAMOCTOSATEILHOM PadoThI CTYJAEHTOB.

OOydeHne BBIABICHHIO M (OPMYJIMPOBKE HaydHbIX mpobieM. OOyueHue moabdopy
MPAKTHYECKOTO U ICTOPHUECKOTO MaTepraa 1o BISBICHHOU Mpodieme.

Hcnonp3oBaHue  Uis  CaMOCTOATEIbHOW  pabOThl  CTYAEHTOB  3aJad  TBOPYECKOIO,
HCCJIEIOBATEIBCKOTO ¥ 3BPUCTUYECKOTO YPOBHEH.

14. Ilenarornyeckuii KOHTPOJIb M OLICHKA Ka4YeCcTBa 00pa3oBaHMsI.

Kontpons kak HEOOXOQMMBIN KOMIIOHEHT ydueOHOro mporecca. Buabl  KOHTPOJS:
MIPEBAPUTEIIbHBIN, TEKYIIIHI, TEMATUYECKHI, UTOTOBBIN, 3aKIIOUUTENbHBINA. METOIbl KOHTPOJIA:
YCTHBIE, TMHCHMEHHbIE, rpaduueckue, MPaKTHUYECKHUe, MPOrpaMMHUpPOBAHHBIC, TECThl. DOpPMBI
KOHTPOJISL: MHIWBUYyallbHAs, TPYNIoBasi, GpoHTaNIbHAs, KOMOMHUPOBAHHAS, B3aHMOKOHTPOIIb.
@opMbl KOHTPOJISI IO HX BHEIIHEMY BBIPAKEHHUIO: KOHTPOJIBHOE 3aHITHE, KOHTPOJIBHOE
MPAKTUYECKOE 3aHATHE, OIpOoC, KOJUJIOKBUYM, 3ader, 5Kk3aMeH. [IpaBuia olLleHWBaHUA U
BBICTaBJICHUSI OTMETOK.

15.MeToabl IMATHOCTMKH 3HAHMHA  CTYJAEHTOB. YCTHbIE METOABL:  OMpPOC,
cobecenoBanue. [lucbMeHHBIE METOJIBI: KOHTPOJbHASL PaboTa, pelleHrne MPaKTHYECKUX 3ajad,
MUCHbMEHHOE TECTUpPOBaHHE. DIEKTPOHHbIE METO/IbI: aBTOMAaTU3UPOBAHHOE TECTUPOBAHHUE.
[lonarue o memarornyeckoM tecte. JJOCTOMHCTBA TECTUPOBAHUS: OOBEKTUBHOCTH PE3YJIHTATOB
MPOBEPKHU, TMOBbIIEHHE 3()PEKTUBHOCTH KOHTPOJIUPYIOIMIEH [AEATEeIbHOCTH, BO3MOXHOCTH
ABTOMATHU3allMU MPOBEPKH 3HAHUN CTYJEHTOB, TEXHOJOTMYHOCTh. DOPMBI TECTOBBIX 3aJaHUM:
3aJJaHUsl OTKPBITON (OPMBI, 3a/1aHHs HAa COOTBETCTBUE, 33JaHHsI Ha YCTAaHOBJICHUE MPABUILHON
MOCNIEAOBATEIPHOCTH.  3aJaud  pa3jMYHbIX ypoBHEH mpoaykTuBHOCTH. (OOOCHOBaHUE
TEMaTHYECKOTO BHIOOPA.



16. Ilcux0/10r0-neAarornyecKas XapakTepuCcTUKA BOCIIUTAHUS B BbICLIEH LIKOJIe.
KoHuenrtyanbHble OCHOBBI BOCIIMTaHUS CTYJEHTOB. Bocmuranue u couuanusainus JUYHOCTU
cTy1eHTOB. OCHOBHbIE HAIIPABJICHUS OPTaHU3ALMU HIE0JIOIMUECKON U BOCIIUTATEIbHON paboThl
B COBpPEMEHHOM By3e. OO0Ias xapaKTepUCTHKa METOJ0B BocnuTaHus. DOpMbI BOCIHUTAHUS U
BU/JIbI J€SITEILHOCTH CTYJIEHTOB.

17. O01masi XapaKkTepucTHKA 1esITeJIbHOCTH CTYI€HTOB.

CBoiicTBa JMYHOCTM CTYACHTAa Kak MPEINnochUika A(PQPEKTUBHOCTH €ro JeSTEIbHOCTH.
[To3HaBaTeNbHBIE ICUXUYECKUE, IMOIIMOHAIBHO-BOJIEBBIE MPOIECCHl U MCUXUYECKUE COCTOSTHUS
B JICSITEILHOCTU CTYJIEHTOB.

[Icuxonoruueckue OCOOEHHOCTH OCHOBHBIX BHJOB JIEATENBHOCTH CTYACHTOB: y4eOHO-
po(heCCHOHATLHOM, CaMOCTOSATEIBHOW pPAa0OTHI; OOIIECTBEHHOH NEATEIBHOCTH; HAYYHOU; B
NepHOJI TPAKTUKH.

18. IlcuxoJ10rus 1eATEJIbHOCTH CTY/ICHYECKOr0 KOJJIEKTHBA.

CymHocTh, cnenu@uka U TPU3HAKU CTYJIEHYECKOro KojulekTuBa. IlyTu, cpelncTBa W 3Tambl
dbopMupoBaHus KoieKTHBa. Pa3Butre n (popMHUpOBaHKE CTYIEHYECKOTO KOJIEKTHUBA.

BnusHue xonekTUBa Ha JUYHOCTH CTyAeHTa. [Icuxomorndeckue 0COOGHHOCTH CTYIEHUYECKHX
KOJIEKTUBOB. COIMaIbHO-TICUXOJIOTUYECKUE SIBICHUS B CTYJIEHYECKOM KOJJIEKTHUBE.

19. O0mas xapakTepucTHMKAa [esiTeIbHOCTH IpenoAaBaTelisi, e¢ coAep:KaHUue H
CTPYKTYpAa.

[Icuxonoruueckne OCOOCHHOCTH  JEATENBHOCTH  MpemojaBaTens  By3a. [lcuxomorus
NesITeIbHOCTH KOJIeKTHBA Kadenpol. IlpenogaBarens u €ro OTHOIICHHUS CO CTYACHTaMH.
[Tegarornyeckoe oOIIeHHE U €r0 OCOOCHHOCTH B By3e. DYHKIMU MEJArOrHuecKoro OOIIEHUS.
CnocoObl KOMMYHUKaTUBHBIX BO3IEHCTBUI NpenojaBaTeNs U TUIBI €ro B3aMMOOTHOIICHUN C
oOydaeMbiMu. CpeIcTBa YCTaHOBIIEHUS ONITUMATBHOTO MEAArOrnYeCcKOro OOIIeHusI.

20. Ynpasiaenue y4eOHO-BOCIIMTATEIbHBIM IIPOLECCOM B By3e.

By3, ero nasznauenune u crtaryc. CTpykTypa ympaBiIeHUECKHX OpraHoB B By3e. Crnernuduka
paboThl aJMUHUCTpAIMK By3a pPa3JIMYHbIX ypoBHeW. OpraHu3zanus U PYKOBOJCTBO y4eOHO-
BOCIIUTATEIbHBIM MponeccoM. CaMOynpaBiIeHNE B By3€, OCHOBHbIE TPUHIUIIBI €70 OpraHU3aluH.
JlesTenbHOCTh OOIIECTBEHHBIX OPTaHU3AINNA PA3IMYHBIX YPOBHEH B BY3€.
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2. METO/Ibl TEOPU BEPOSITHOCTEN U HAIEKHOCTH
B PACUETAX COOPY)KEHUI

2.1. BBenenue

JIeTepMHUHUCTUYECKUH M CTOXACTUYECKHH IMOAXOMBI K IIOCTAaHOBKE 3a7ady MEXaHUKHU
KoHCTpyKuuid. KoadduumeHntsr HaméXKHOCTH TO Harpyske, HaI&KHOCTH IO MaTepualy H
yCIIOBUH pabOTHI.

2.2. D1eMeHThI TeOPUH BEPOSTHOCTEH U CTATUCTUKHU

1).Cityqaiinble coObITHS. BeposTHOCTB. DeMeHThI anreOpbl COOBITHIA: CyMMa COOBITHIA,
npousBeneHrne coobITuil. Tpu crocoda onpeneseHrs BEpOSTHOCTH COOBITHS: KIIACCUYECKUM,
CTaTUCTUUYECKUI U T€OMETPUUYECKUIA.

2).Cnydaiinbple BETUYMHBI U UX XapakTepUCTUKU. DYHKIMS pacnpeeneHus, e€ cBOWCTBa.
[TnoTHOCTH pacmpeneneHus BeposaTHocTH. CBONWCTBA (PyHKIUH IIJIOTHOCTH.

MareMaTtnueckoe 0’kKMIaHHE CIIy4aliHOM Bean4yuHbl. HavanbHble U IEHTpaIbHBIE

MOMEHTHI. [lucnepcus, cpeqHeKBaIpaTHIECKOe OTKIOHEHNE, KO3(DPUIIMEHT BapHaliu
ciy4JaitHoi BennuuHbl. CTaTUCTHUECKOE CpeIHEee U CTaTUCTUYECKas JUCTIEPCHSI.

3).HopmanbHoe pacnpeneneHue ciaydyailHOW BedWYUHBL. [ITOTHOCTH BEpPOSITHOCTH,
byukumst  pactipenenenus. Dynkuus Jlarmmaca.  BeposTHOCT  momamaHus — HOPMaJIbHO
pacnpenenéHHON ciydaliHOM BETMYMHBI B 33aHHbIN HHTepBal. “IIpaBuio Tpéx curm”.

4).CoBMeCTHOE pacmlpele/ieHue BEPOSTHOCTEH MJIi HECKOJBKUX CIyYalHBIX BEITUYHH.
MaremaTnueckue oXugaHus. MOMEHTbI BTOoporo U Oojee mnopsakoB. KoppensunoHHbIe
MoMmeHThl. KoppensnuonHas martpuna. OyHKIUS COBMECTHOM IJIOTHOCTH BEPOATHOCTH IBYX
CIIy4aiHbIX BEJIMYMH.

5).OcHOBHBIE TIOHATHS KOPPEISIMOHHOW TEOpUU ClIydaHblx QyHKiuid. CryuaiiHas
¢ynkuus. Peanmzanmsa cinyvaiiHoit ¢(yHkium. Maremarudeckoe OXHMIAaHME M AMCIIEPCUS
ciy4yaiHOU (yHKIIUH.

LlentpupoBaHHbIii  ciyyaiiHblii  mponecc. KoppensiunoHHas (QyHKUIUS — CIy4aiHOTO
nporecca. BzaumHas koppensiroHHast QyHKIMS JBYX CIy4ailHbIX IPOLIECCOB.

JIuneinbiii onepatop. OnpeneneHne MaTeMaTUYECKOrO OXHUAAHUA U KOPPEISLUOHHON
(YHKIIMHU C TOMOILBIO JIMHEHHOTO OIlepaTopa.

6).CranmonapHsle ciayvaiiHble npouecchl. Mx onpenenenue. Koppensiuuonnas GyHkuus u
JUCIIEPCHUS CTAMOHAPHOIO CIIYYalHOTIO IIpolecca.

CrnektpanbHas IIOTHOCTh ciay4yaiiHoro mpouecca. CBs3b MEXAY CHEKTPAJIbHOU

IUIOTHOCTBIO W KoppesinnoHHOM ¢(yHkimeit. Kocunye — npeoOpasoBanust dypre. Popmyina

Bunepa — XvuHuunHa.

2.3. OcHOBBI TeOPHHU HAAEKHOCTH M J0JITOBEYHOCTH KOHCTPYKIMI

1).OnemenTapHasi MOCTaHOBKa 3ajaud HaI&KHOCTH M KodpduinueHt 3anaca. dopmyna
MOJICYETa CIIy4YallHOM XapaKTEepUCTUKU KOHCTpyKUMU. Ciy4allHOCTh BEJIMYMH, BXOISALIUX B
pacueTHble CXeMbl U (OpPMyJbl. YCIOBHUS HEMPEBBIMIEHUS NMpPEAebHOro 3HaueHus. DyHKus
pacrpeneseHus paC4eTHOM CIy4aiiHOW XapaKTEPUCTUKH.

HanéxHoCTh  KOHCTPYKIIMM  Kak  BEpOATHOCTb. Pe3epB  mpoyHocTH.  YcoBHE
HepazpymuMocTd. @DyHKIMS — paclpefeNeHus  pe3epBa  IPOYHOCTH.  XapaKTEPUCTHKA
0€30I1aCHOCTH.

Koadduument 3amaca. Koapdumnment HanéKHOCTH 10 Harpy3Ke U 10 MaTepraaM.



2).CoueTtaHusi MOCTOSIHHBIX Harpy3ok. Jlucmepcusi Harpy3ok (HEKOppelIMpOBaHHbIE U
KOppenupoBaHHbIE clydyan Harpy3ok). Koaddunuent narencuBnoctu Harpys3ku. Kosddunnent
Ha/I&KHOCTH IO Harpy3ke, BhIpaKEHHBINH depe3 Kod(hduimeHTsl Bapuanuu (MHTEHCUBHOCTEH)
Harpys3okK.

3).Meton cratuctuueckoi auHeapu3auuu. [IpuMepsl HENMHENHBIX Cy4alHbIX (QyHKUUN B
3a7la4yax MPOYHOCTH. MeEToA CTAaTUCTUYECKOM JMHeapu3auuu. Pas3nokeHue HeInHEUHON
¢yukuun B psa Teilopa B OKpEeCTHOCTM MaTeMaTHYECKOro OXHAaHusA. MaTemaThueckoe
OXKUJaHHE U JUCTIepCUsl HEMHEHHOW yHKIINU.

4).IloBTOpHBIE HarpykeHusi. DyHKIUN paclpe/iesieHus cllydailHON Harpy3ku. BeposTHOCTb
HEIPEBBIIICHHS HArPy3KOW HEKOTOPOTO 3HAYEHUS TP MOBTOPHBIX HATPYKEHUSX.

OObecneueHHOCTh KaK BEPOSITHOCTh HENpPEBbIIIEHHs. KBaHTMIM OJHOKPAaTHOW M n-KpaTHOU
Harpy3oK. Y BEJIMUE€HHUE PACUETHOW HArpy3KHU MPHU N-KPaTHOM MOBTOPHOM JEHCTBUU.

5).Pacnipenenenre mpoYHOCTH CTATHYECKHU OMPEACTIMMON CUCTEMBI. BEeposSTHOCTH COOBITHS,
YTO B CUCTEME HE Pa3pyILIUTCS HU OJIMH AJIEeMEHT. BeposITHOCTh COOBITHS, YTO pa3pyIIUTCS XOTS
OBl OJTUH 3JIEMEHT.

6).HagéxHocTh mapamiensHOTO COEIWHEHUS IJIaCTHYECKUX dieMeHTOB. CoBMecTHas
IPOYHOCTH NApAJUIEIBbHO COEAMHEHHBIX IIACTUYECKUX 3JIEMEHTOB. MaTemMaTHuecKkoe OKuJAaHue,
mucrepcus U Kod(PUIMEHT BapHalu COBMECTHOW mpodyHOocTH. Kosdduument HaaéxHOCTH
MaTepuaia. PacueTHoe conpoTHBIeHUE MapaJIENbHO COETUHEHHBIX 3JIEMEHTOB.

7).BeposITHOCTHBIN pacueT BHEUEHTPEHHO CKaThIX W CXKATO-U30THYTHIX CTEpIKHEH.
Pacuetnoe ycnoBue npouHoctu. CiydailHble M I€TEPMUHUPOBAHHBIE BEJIIMYUHBI, BXOSIINE B
YCJIOBHE MPOYHOCTH.

8).CayuaiiHblii SKCIIEHTPUCUTET NPUJIOKEHUS NPOAOIBHOM CHIIBI K TOPIy CTEpKHS.
[Tpuunnbl 3KcueHTpucuTeTa. DOpMysia SKCUEHTPUCUTETA KaK Cily4yalHO# BenuuuHbl. CpenHee
3HAYEHUE OTHOCUTEIBHOIO SKCLIEHTPUCUTETA.

9).CnyuaiiHoe UCKpUBIEHHE OCU CTepxHs. HauanbHbIll porud, MakcuManbHas HayallbHas
KpuBu3Ha. CyMMapHbIi 3KCLIEHTPUCUTET IIPUIIOKEHUS IPOAOIBHON CUIIBI.

10).Pactipenenenre Hecymiell CMOCOOHOCTH IEHTPAIBHO CHKATOTO CTEPKHS. Y CIIOBUE
NpoYHOCTH. Pe3epB MpOYHOCTH; CilydalHble BEIMYHUHBI, BXojsdmme B (opmyny. IIpumenenue
METO/a CTATUCTHYECKON JIMHEAPU3ALINH.

MareMaTHuecKkoe OXKUAaHUE, TUCTepcHs U Kod(pPUIMEHT BapHaluu pe3epBa MPOYHOCTH.
Xapaktepuctuka 6e3omacHocTd. Tpedyemblit kKoadpuimeHT 3amnaca.

11).Koadpdunment cHuKeHUss OCHOBHOTO JIOIyCKA€MOT0 HAIPSDKEHHsI Ha MPOCTOE CHKaTHE.
['paduku muist k03P dULIMEHTa CHIKESHHUS.

12).OcHOBHBIE MOHSATHUSI COBPEMEHHOW TEOPUU HAJIEKHOCTH U TOJITOBEYHOCTH COOPY>KEHUM.
KauecTBo, yTpara kauectBa. OnpeneneHue HaaéKHOCTH cucTeMbl. OTKa3, MpUMEPhI OTKA30B.

ITokazarens HanéxHOoCcTH. Onienka HaéxHOCTH B Oemnax (bonorun B.B.).

BepositHOocTh  0G€30TKa3HON pabOTBI Ha OTpe3Ke BpeMeHHU. VHTEHCHMBHOCTh OTKAa30B.
@yHKIMSA HAIEKHOCTH.

OyHKIUS pactpeesIeHus CpoKa CIyKO0bl cucTemMbl. CpeTHU CPOK CITYKOBI.

13).OcHoBBI 00ImIel TeOpHHM HAAEKHOCTH MEXaHMYECKUX cucteM. HeoOxoaummocTh ydera
daktopa BpemeHu. [loBeneHne KOHCTPYKIIMK KaK CIydalHbIA mporiecc. [IpenensHoe cocrosiHue
U CITy4aiHbIi BEIOPOC M3 00JaCTH JOMYCTUMBIX COCTOSIHUH.

Hcxonnoe ypaBHeHHMe cucTeMbl. lIpocTpaHCTBa BXOIHBIX M BBIXOJIHBIX IApaMETPOB.
Omneparop cuctemsl. TpaekTopus B IPOCTPAHCTBE COCTOSHUM.

IIpoctpancTBo kauectBa. TpaekTopusi B MPOCTPAHCTBE KadecTBa. OmnepaTopHOE
COOTHOILIEHUE MEXKY JIEMEHTaMHU IIPOCTPAHCTBA COCTOSIHUI U MTPOCTPAHCTBA KAuECTBA.

O6macTh AOMYCTUMBIX COCTOSIHUWA B TIPOCTPAHCTBE KadecTBa. lIpeaeibHBIC COCTOSHUS
KOHCTPYKLHMH KaK TPaHULa O0JIACTH JOIMYCTUMBIX COCTOSIHUH.

OTKa3 cUCTEMBI KaK MepeceueHue MpeaeabHON TOBEPXHOCTH.

[Ipumep wuHTEpHpeTanuy IPOCTPAHCTB BXOJIHBIX IapaMETPOB, COCTOSIHMM M KayecTBa,
00J1aCTH JOMYCTUMBIX COCTOSIHUM.
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[IpocTeie mpuMepsI ornpeneneHus: yHKIUU HaJEKHOCTH. 2
14).BeiOpocsl ciydaifHOro mpoliecca 3a 3aJaHHBId ypOBEHb. MareMaTHYecKoe OXKHUJaHUe
MOJIOKUTENBHBIX TEPECEUEHUN TpPaeKTOpHEW Ciay4yallHOro Ipoliecca 3aJaHHOIO YpPOBHS.
D¢ dexTBHAL YACTOTA MTpOIECCa.
15).IIpubnuxenHble OLEHKU AN QYHKUMU HaAEKHOCTU. MoJienu MmyacCOHOBCKOIO THIIA.
OreHka cBepXy BEpOSATHOCTH OTKa3a, MpuOIMxkeHHas popmya Ui GyHKIMU HaIEKHOCTH.
Ncnons3oBanue pacnpenenenus [lyaccona st pyHKIHH HAIEKHOCTH.

Jlureparypa

1).Ayryctu I'., baparra A., Kamunaru @. BeposTHOCTHBIE METO/IbI B CTPOUTEIHHOM
npoexktupoBanuu. — M.: Ctpoiinznar, 1988. — 584c.

2).bonotun B. B. Meroabl TeopuM BEpPOSTHOCTEH M TEOpUU HAAEKHOCTU B pacuérax
coopyxenuil. — M.: Crpoiinsnar, 1981. —351c.

3).bonotun B. B. IIlpuMeHeHne MeTOI0B TEOPUH U BEPOSTHOCTEN U TEOPUHM HAIEKHOCTU B
pacuérax coopyxxenuil. — M.: Ctpoitusgar, 1971. — 256c¢.

4).bonorun B. B. Cratuctuueckue MeTobl B CTPOUTENbHOM MexaHuke. — M.: Crpoiinsaar,
1965. — 280c.

5).I'mypman B. E. Teopust BeposiTHOCTEM M MaTeMaTtuyeckas craructuka. — M.: Briciras
mKkoia, 1999. —479c.

6).KynerepbaeB X.I1.MeTonbl TeOpUH BEPOATHOCTEN B MEXaHUKE KOHCTPYKIMUA. PacyeTHo-
MpoeKTUpoBOYHbBIE paboThl. —Hanpuuk: Kab. — bank. yn.-t, 2001. -19 c.

7) Nmennukuna B.A, benoycos A.C. u np. HanéxnocTh 31aHMi KaK MPOCTPaHCTBEHHBIX
COCTAaBHBIX CHCTEM IIpU CEUCMHUYECKUX BO3ICHCTBHSX. M COOPYKCHMH Ha HaAEKHOCTb.
Bonrorpaa: BonrTACY. 2010.180 c.

8)OcrtpeiikoBckuit B.A. Teopus HaaéxHOCTH: Y4eOHUK Ui BY30B. 2-0€ U3A., Uchp.. —M:
Bricmag mkomna, 2008. -463 c.

9).Pxkanunpin A. P. Teopus pacuéra CTpOWTENBHBIX KOHCTPYKIIMH Ha HaAEKHOCTh. — M.:
Crpoiinznar, 1978. —239c¢.

10).Pxanuneia A. P. CtpoutensHas Mexanuka. — M.: Beictmas mkona, 1982. — 400c.

2)bonotun B. B. Ciyuaiinsie koneOanus yrnpyrux cucreM. — M.: Hayxka. ['naBHas penakuus
bu3uKo — Mmaremar. auteparypsl, 1979. - 336¢.

11)Bentnens E. C. Teopust BepositHocTeil. — M.: Tocya. uspmat. gusuko — martemar.
auteparypsl, 1962. - 564c.

12)Bentnens E. C., OBuapos JI. A. Teopust BEpOATHOCTH U €€ NHKEHEPHBIE MPUIOKEHUS. —
M.: Hayxka. ['maBHas penakmus Gpu3nKo — MateMar. auTeparypsl, 1988. - 480c.

13)Bentuens E. C., OuapoB JI. A. Teopus cilydaliHbIX IpPOLECCOB U €€ WH)KEHEPHBIE
npwioxenus. — M.: Hayka. ['maBnas pemakius pusuko — matemar. nurepaTypsl, 1991. - 384c.

14) Huxomaenko H. A. BepodrHocTHble METOAbl AMHAMUYECKOTO  pacuéra
MAIIMHOCTPOUTENBbHBIX KOHCTPYKIUM. — M.: MammHocTtpoenue, 1967. — 368c.

15) INmennukun A.II. OCHOBBI BEpPOATHOCTHO-CTATUCHUYECKON TEOPUM B3aUMOACUCTBUS
COOPY>KEHHUI C HEOJHOPOJIHBIMU TPYHTOBBIMH OCHOBaHUsIMU. Bosrorpan: BoarI’ACY, 2006, —
208 c.

16) IMmennuknaa B.A., bemoycoB A.C., Kynemosa A,H., UypakoB A.A. Haaé&xHOCTb
30aHUM KaK IIPOCTPAHCTBEHHBIX COCTABHBIX CHCTEM IIPU CEHUCMUYECKHUX BO3JCUCTBUSX.
Boarorpan: Bonr'ACY, 2010. -180 c.

17) ITmennukuna B.A., boromonos A.H. HanéxuocTs cTrpoutenbHbix cuctem. Bonrorpan:
Bonrl’'ACA, 1999, -55 c.

18) ITmennuknHa B.A. BepoATHOCTHBIN pacyéT 34aHUM MOBBIILIEHHOW 3TaXHOCTH Ha
nrHamuyeckue Bosaeiictus. Bonrorpan: Bonr[’ACA, 1996, -118 c.
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3. TEOPUS KOJEBAHUM MEXAHUYECKUX CUCTEM
3.1. BBenenue

1).Ilpenmer Teopun  koneOGaHuii. MOHOTOHHBIE U HEMOHOTOHHBIE  JIBUXKEHHUSI.
KonebaTenbHelii npoiecc.

2).Knaccudpukanus konebaTenbHBIX cUCTeM. CHCTEMBI C OJHON CTEIECHBIO CBOOOIBI U
KOHEYHBIM YHCIIOM cTereHed cBobozbl. Pacnpenenéunsie cuctemsl. JInHelHbIe U HEMWHEHHBIC
cuctemsl. [Ipunnun cynepnosunuu. CTanioHapHbIE U HECTALIMOHAPHBIE CUCTEMbI. ABTOHOMHbIE
Y HEaBTOHOMHBIE cucTeMbl. KOHCEpBaTUBHbBIE U HEKOHCEPBATUBHBIE CUCTEMBI.

3).Knaccudukanus xonedaTebHBIX mporieccoB. CBoOOIHBIC KoNieOanus. BEIHYKICHHBIE
konebanus. [lapamerpuueckue koneGaHusi. ABTOKoJIeOaHus.

4).Kunematuka nepuoauveckux KojeOaTenbHbIX INpoleccoB. llepuoanueckue konedaHus.
[Tepuon, wactoTa, yriopas yactoTa. ['apmMmoHnyeckue konebanus. AMIUINTYAa, ¢a3a, HayalbHas
da3za rapmoHHUYecKUX KojeOaHui. JIBe (QopMBI TpenCcTaBIICHHUS TAapPMOHHYECKUX KOJeOaHWI
neiictButenbHbiME - QyHKIUAMUA. CooTHomieHUs Mexay HumH. KowmmuekcHas — ¢opma
NpEeCTaBICHUS TapMOHHYECKHX KojeOaHwid. [lomurapmonudeckue konebanusa. Psn Dypwe
nepuoAnYecKoro mnpoiecca. CrekTp 4acToT. AMITUTYIHBIA U (a3oBblil ciekTphl. Pag dypoe B
KOMILIEKCHOM (popme.

5).YpaBHeHnus nswxkenus. YpaBHeHue Jlarpamwxka II ponma. O60OmIeHHBIE KOOPAMHATHI U
o0o0OmienHas cuna. [loTeHnmanpHas U KMHETHYECKas sHeprun. JuccunaruBHas GyHKms Pames.
CocraBneHue ypaBHEHHUU IBUKEHHS C TOMOIIbI0 TOpuHnuna JlamamGepa. Cunbsl HMHEPINH,
YIPYrocTH, TpeHus. Bo3mymaromas cuia.

3.2. CucTeMbl ¢ OHOI CTENEHBIO CBOOOABI

D)IIpumep cocTaBieHus: ypaBHEHUS KOJeOaHUI.

2) YpaBHeHue koyieO0aHuii B 001eM Bue. YacTHbIC CIydan.

3).CBoOonHbIe KOJEOAaHUsI MPU OTCYTCTBHM TPEHHs. YpaBHEHHE CBOOOJHBIX KOJIEOaHM.
Koaddumuent xectkoctu (ympyroctu). Hadanmenbie ycnoBus. 3amaya Komm, e€ pemieHue.
YactoTa cBOOOTHBIX KOJICOAHU, yTiIoBas 4acToTa, aMIUTUTYa, IEPHO] KoJeOaHuii, HauaabHas
daza.

4).BeiHyXeHHbIe KOJeOaHUsl NMpPU OTCYTCTBHM TpEHHUs. YpaBHeHHE KoseOanuid. OOrmiee
pelieHre ypaBHEHHUS KaK CyMMa YacTHOTO pEIIeHHS W OOIIero pemieHHs MOPOKIAOLIEro
OJIHOPO/JHOI'0 YPaBHEHUS.

l"apmoHnueckoe Bo30yKaeHHE KojeOaHU. YpaBHEHUE JIBWIKEHUS M €TO PEIICHUE B BHUJIC
CYMMBI CBOOOIHBIX KOJE€OAaHMH M CTAallMOHAPHBIX KosieOaHud. JMHaMUYecKud KOod(PPHUIHEHT.
AMIUIUTYJHO-4aCTOTHAs U aMIUIUTYAHO-(a30Bble XapaKTePUCTUKU. SIBIEHUE pe30HaHca.

Onucanue TrapMOHUYECKOH CHJIBI C TIOMOIIbIO KOMIUIEKCHOM (yHKImMU. OTbhICKaHUE
CTAaIlMIOHAPHOTO pEIIEHUs ypaBHEHUS B KoMIUIeKCHOW ¢(opme. Mmnemanc (aumHamuyeckas
KECTKOCTb) CHCTeMbl. YacToTHas XapakTepucTuka (mepenaTroyHas (QYHKUUS) CHCTEMBI.
KommuiekcHble aMIUTUTY IbI OTKJIOHEHUH U Harpy3KH, UX B3aUMOCBS3b.

Herapmonudeckoe neproandeckoe Bo30yxaeHue konedanmii. [Ipumenenne psga @ypre u
MPUHIINIIA CYTIEPIO3ULIH.

Kunematnyeckoe Bo30yxaeHHE KOJIeOaHUH. AMIUIUTY 1A KOJIeOaHHIA.

5)AemndupoBanue KoaeOaHUH.

5.1)IuccunaruBubie cuibl. CHUIBl BHYTPEHHETO U BHEITHETO TpeHUU. Bs3kuii nemmdep.
Cyxoe TpeHue.
5.2)Buytpennee Tpenue. Iletns rucrepesuca. KoadduuueHT moriomieHus 3SHEPryu.

Jlorapudmuueckuit  nekpemeHT KosneOanwii. KoadduimenT Heynmpyroro CoOnpoTHBICHHS.
l'umote3a Doiirta, e€ nedexr.
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6).CBoOOHBIE KOJIEOAHMSI C  BSI3KMM  CONPOTUBICHUEM. YpaBHEHUE  JIBUKCHMUSI.
Xapakrepuctuyeckoe ypaBHeHue. Pemenue ypaBHeHusa. Tpu ciayuyas BEIUYMHBI TPEHUS.
JlmmutanmoHHoe nBkeHne. KoneOaTenbHblE 3aTyXaroliue ABIDKEHHs. AMIUTUTYZa W dasa
kosiebanuil. [leproa u yactoTa kojaeOaHUM NpH HaIUMUUU TpeHUs. [leKpeMeHT U JorapMuIecKuii
nexkpemeHT. Ciydail paBHBIX KOpPHEH XapaKTepUCTHUYECKOTO YpaBHEHUS. ANEpUoJUYEcKOe
JBUKCHHE.

7).BeinyxneHHble KosiebaHusl ¢ BI3KUM conpoTuBiieHneM. HeoqHopoaHoe ypaBHEeHNE
kosiebanuii. Onpenenenue kKodpuIMEeHTa TPEHUs B ypaBHEHUH KoeOanuil. JlelicTBue
umnyibsca. @ynkuus ['puna. Beipakenue pemenus uepe3 pyHkuuto I'puna.

Criyuali BHE3aIIHOTO NPUJIOKEHUS Harpy3ku. I'apmoHmdeckoe Bo3myleHue. KommuiekcHas
dopma pemenns. Umnenanc (anaammyaeckas sxecTkocTs). [lepenarounas GyHKus.

JuHamuueckuit KO3QPHUIHUEHT. AMIUIMTYIHO-YaCTOTHBIE XapaKTEPUCTUKU MPU Pa3IUYHbIX
3HAYCHUSAX BeIUUnH TpeHus. CABHUT da3bl MEXy HArPY3KOH M OTKIOHCHUSMHU.

3.3. CucremMbl ¢ KOHEYHBIM YHCJIOM CTEIEeHell CBO0OAbI

1).YpaBuenus npwxenus. YpaBuenue Jlarpamxka Il pona. Kunernueckas m moreHuuambHas
sHepruu. WHepuuoHHbIe KO3PPUIMEHTH W HHEPUUOHHAs MaTpula. Marpuma >XECTKOCTH.
[Tpumeps! onpeeneHust MaTpHII.

2).CBoOonnbie konebanusi. CucreMa ypaBHEHHUI KojeOaHUN B pa3BepHYTOM M MaTPUUHOI
¢opmax. OCHOBHOH, mpsMONl M OOpaTHBII CHOCOOBI MOJyYEHUS YPABHEHMH KOJEOAHUU.
CootBetcTByIOLIME (POPMBI 3aMMUCH YPABHEHUH.

CoOcTBeHHBIE YacTOTHI 1 cOOCTBEHHBIE (hopMBI KoJeOaHmit. YacToTHOE ypaBHeHHE. CieKTp
coOcTBeHHBIX 4acToT. OmpeneneHne coOCTBeHHBIX ¢opM. CHeKkTp COOCTBEHHBIX (OPM.
CBoiicTBa COOCTBEHHBIX 4YacTOT M COOCTBEHHBIX (opMm KosebaHuil. OpTOroHaIbLHOCTH
cOOCTBEHHBIX ()OPM C BECOM IO UHEPIIMH U KECTKOCTH.

3).BeinyxneHHble  KoneOaHMA. YpaBHEHHMS BBIHYXJIEHHBIX KoineOaHuidl. Pemenwue,
COOTBETCTBYIOIIEE  YCTAaHOBUBIIMMCS  KojeOaHUsAM; ero  omnpenaeieHue. Pe3oHaHCHI,
AQHTUPE30HAHCHI. AMIUIUTYIHO-4aCTOTHBIE XapaKTEPUCTUKH.

4)Bnusinue TpeHHWsT Ha KOJeOaHHMs CHCTEM C KOHEYHBIM YHCIOM CTEIEHEW CBOOOIIBI.
VYpaBHenus kojneOanuil. JuccumatuBHas martpuna. CBoOojHble KojeOaHMs. BbIHYXIEHHbIE
Kosie0aHusi. MeTo 1 KOMITJIEKCHBIX aMIUIUTY 1.

3.4. KosieOanusi cucTeM ¢ pacnpeaejéHHoil Maccoi

1)O6mue cBenenus. beckoHedHOE YHCII0 CTeNeHe CBOOO b, YacTOT U (hOpM KoJIeOaHUH.
[Tpumeps! 371eMEHTOB MaIIMH M 000py10BaHMS C pacipeaeaIéHHON MacCou.

2)Konebanus crpyHsl. CBoOoaHbIe KojeOaHus. BriBon muddepeHnmanrbHOro ypaBHEHUS
nBwkeHus. HauanbHo-kpaeBas 3ajmada. Metox paszeneHusi nepeMeHHbIX. CoOCTBEHHbIE
yacToTel U (opmbl. BeiHyxkzaennole konebanus. Ilepemarounas @yskuus. Pe3oHaHCHI.
Kunematnuecku Bo30yxaaeMble KoneOaHusl.

3)IIpononsHbie KoneOanusi crepkHei. CBOOOMHBIC KoneOaHus. PaznuyHbie TpaHUYHBIC
ycnoBus. [lomydyeHue W pemieHue 4acToTHOro ypaBHEeHHs. CHEKTphl COOCTBEHHBIX YacTOT U
dbopm. BremyxneHnHbie koneOanus. KuaemaTudeckn Bo30ykaaembie koneOanws. [IpomosbHbIe
CHJIBI U HATIPSDKEHUS B CEUCHUSAX KOJICOIONINXCS CTEPIKHEH.

4)KpytunbHble KoJieOaHUS KPYTJBIX CTepkHEW. BeiBoa muddepeHnuanbHOro ypaBHEHUS
nswxkeHusd. ['pannunbie yenosus. [loctaHoBKa 3anadn.

S)U3rubnbie koneOanus crTepkHel. BriBoa auddepeHnnaasHoro ypaBHEHHUS JIBUKCHUS.
I'pannunble  ycnoBus. CBoOoaHble KojeOaHUs, TOCTaHOBKA 3a7auyd M €€ pelleHue.
Bremnyxnennsle koneOanus. JlMHaMuueckue W KHUHEMAaTHYeCKHWe BO3MYyIIeHUsA. BHyTpeHHue
CHJIBI B TIOTIEPEYHBIX ceueHUsX. I paduku amMmmuTy .

6)3rubnHple KoJeOaHUsT PacTAHYTHIX (CKAThIX) cTepykHed. BwiBon auddepeHnnanibHOro
ypaBHeHHs aBwxkeHua. CBoOoHbIe Kosebanus. [lomyyeHne u pemeHne 4acTOTHOTO YpaBHEHHUS!.
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3aBHCUMOCTh COOCTBEHHBIX YaCTOT OT MPOJOJIBHON CHIIBL. BHYTpeHHHE CHIIBI B TOMEPEYHBIX
ceueHusX. ['paduku ammnuTy .
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Bricmas mkona, 1973. — 456 c.
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4. YUCJEHHBIE METO/Ibl B MEXAHUKE KOHCTPYKIIUI

4.1. lIpubanmxénnoe nuddepeHuUpoBaHue U HHTETPUPOBaHNe PyHKIMIT

1) ITpubmmkénnoe nuddepennrpoBanne GyHkIui. Pa3HOCTHBIE IPONU3BOIHBIE TIEPBOTO
nopsizika. [IpaBoe u JI€BOE pa3HOCTHOE OTHOUIEHUE (Pa3HOCTHBIE IPOU3BOAHBIC 1IATOM
BIIEpE/l U IIIarOoM Hazaid) B -0 Touke. l[eHTpanbHas pa3HOCTHAs MPOU3BOIHAS.

2) Koneunslie paznoctu. [lomydenne 0osiee TOYHBIX 3HAUYEHUN TPOU3BOAHBIX C TTIOMOIIBIO
ANMpPOKCUMUPYIOMUX (PYHKIHIA B BUJIE AJITeOpandecKiX MOJMHOMOB N-Oi CTENEHHU.

3) BeiBoz1 pa3HOCTHBIX TPOU3BOJHBIX BTOPOTO MOPSJIKA METOIOM MOCIIEI0BATEIIHLHOTO
YHCICHHOTO U PepeHIUPOBAHMUS.

4) Pa3HOCTHBIE MPOM3BOAHBIE MPOU3BOJIBHOIO TMOPsIKA Ha CETKE C MOCTOSHHBIM MLIaroMm.
Pa3zHocTHBIE TPOM3BOAHBIE YETHOTO MOPAAKA. Pa3HOCTHBIN OnEpaTOp HEUETHOIO NOPSIAKA.

5) IpubmmkéHHOe WHTETPUPOBAHUE (PYHKIUN C MOMOIIBI0 (HOPMYJS TPSIMOYTOJBHUKOB,
Tpaneunii 1 CuMIICOHA.

4.2. MeTox KOHEYHBbIX Pa3HoOCTel

1) Cetku u cetounble pyHKIMH. PaBHOMEpHAs ceTka Ha OTpe3Ke.
2) PazHocTHas cxema KpaeBoH 3a1auu 00 n3rude CTpyHbI U OaKH.
3) Pemenue cucreM TMHEHHBIX anreOpanyecKuX ypaBHEHUH METOIOM ITPOTOHKH.
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4) Meton mNOpPOroHKM s CHCTEM YpaBHEHUM C TpeXJUaroHaJbHOM MaTpHIeH
KOA(PUITUEHTOB.

5) Merox TpOroHKH MAJii CHCTEM YpaBHEHUH C NSTHAMArOHAJbHOW MaTpuLel
KOA(pUITUEHTOB.

6) Pacu€r oTKIOHEHUI CTPYHBI METOJOM KOHEUHBIX pa3HOCTEN

4.3. U3rn6 npsaMoJIHHEeHHBIX 02710K

1) Pacuér 6anku nocrossHHOTO cedyeHusi. OCHOBHOe ypaBHeHHe n3rub. Onpenenenue
M3rHOAIOIINX MOMEHTOB M IPOTUOOB TPOCTOM OAJIKK C TIOMOIIBIO CUCTEMBI TU( G EepeHITNATEHBIX
ypaBHEHMIi BTOporo nopsizika. Mcnons3oBanue quddepeHnmnanbHbIX ypaBHEHUN 4eTBEPTOTO
nopsiika. BHEKOHTYpHBIE TOUKH; UX UCIIOJIb30BAHUE U HEUCIIOIb30BAHHUE.

2) Pacuér Oanku nepeMeHHoro ceueHus. OnpeaeneHne U3rudaroyux MOMEHTOB U IPOTHOOB
MPOCTO OaJIKK C TIOMOIIBIO CUCTEMBI T (HEePEeHITNATEHBIX YPaBHEHUH BTOPOTO MOPSIKA.
Hcnonb3oBanue quddepeHaabHbIX ypaBHEHUH YeTBEPTOrO Nopsiaka. BHEKOHTYpHbIE TOUKH;
UX HCIIOJIb30BAHNE U HEHUCIIOIb30BaHHUE.

3) Pacuét Gasiku Ha ynpyromM OCHOBaHMM METOJaMU KOHEUHBIX Pa3HOCTEH U MPOTOHKH.

4.4. 3anaum ¢ ypaBHEeHMSIMH JUIMNITHYECKOI0 THIIA

1) 3amaya o Kpy4eHHH CTEp)KHsS Kak KpaeBas 3amada lupuxie mis ypaBHenus Ilyaccona.
MeTo1 KOHEUHBIX PA3HOCTEH B ABYXMEPHBIX 3a/1adax. Mcronp3yemble mabIoHbI A ypaBHEHUN
BTOPOIr'0 U YETBEPTOro nopsiAKoB. KoHeuHO-pa3HOCTHasA cxema. MeToa urepauuid Juisi penieHus
cUCTeMBI anreOpanyecknx ypaBHeHui. OnpeaesieHue KacaTelbHbIX HAPSKCHHUMN.

2) OmnpeneneHrie MporuOOB MEMOpPaH METOIOM KOHEYHBIX pasHocTeil. KoHeuHo-pa3HOCTHAS
cxema. [IpuMeHeHne MeToa uTeparuil st perieHns CUCTEMBbI alredpandecKux ypaBHEHUH.

4.5. YcTOMYMBOCTH U MPOAOJILHO-TIONEPEeYHbI U3rM0 cTepKHel

1) Pacuer crepxHel MOCTOSSHHOTO CEYEHMs Ha yCTOWYMBOCTH. 3amada Ditnepa. Pemenue
npoOJieMbl COOCTBEHHBIX 3HAUYCHUH U (QYHKIUH YHUCICHHBIM METOJOM B COYETAaHUU C
rpadudecKkuM (BU3yalin3alius) XapaKTepUCTUYECKOTO YPaBHEHHUS HA SKpaHe MOHUTOPA.

2) Pacuer crepxkHell NIEPEMEHHOI0 CEUEHUS HA YCTOWYMBOCTb.

3) YCcTOHYMBOCTh CTEPIKHS, CXKATOTO pacmlpeneaeHHon Harpy3kon. Ciydan MOCTOSSHHOTO U
MIEPEMEHHOTO CEYCHHIA.

4) Pemennie nmpoOeMbl COOCTBEHHBIX 3HAUYCHUM W (PYHKIIUNA CTEP)KHEH HA TMOKHX YNPYTHX
oropax.

5) Pemenue mpoOaeMbl COOCTBEHHBIX 3HAYCHUHN U (YHKIIMA MHOTOIPOJIETHBIX CTEPIKHEH.

6) IlpononpHO-TIONIEPEYHBIH H3rHb OaoK.

4.6. Koeoanusa 0aJiok

1) U3rubneie monepeynsie konebanus 6anok. [loctaHoBKa KpaeBoM 3a1auu.
MaremaTrdeckast Moielb Kosiebanuii. OCHOBHOE ypaBHEeHHS. KpaeBbie yCIIOBUSI.

2) CBoOonHbIe KoJeOaHus OaNKu MOCTOSTHHOTO U MIEPEMEHHOTO CEYCHHIA.
JuddepennmanpHoe ypaBHEHHE ¢ TIOCTOSHHBIMU K03 duitmenTamMmu. Metox pa3aeneHus
nepeMeHHbIX. [Iepexo1 K KOHEYHO-Pa3HOCTHOM cxeMe. XapaKTepUCTUIECKOES YPaBHEHHE.
[IpumeHeHre MeTo1a KOOPAMHATHOTO CITyCKa ISt ONpeiesieHns KodhduIlneHTa 3aTyXaHus
KoJieOaHui 1 COOCTBEHHBIX 4acToT. Mcnonp3oBanue rpad0aHaTMTHIECKOTO CrIoco0a.
MoanbpHbIA aHAIU3 CBOOOIHBIX KOJIEOaHUH.

3) Konebanus pacTsaHyThIX (CKaThiX) Oanok. CBOOOIHEIE KOIeOaHUs OaIKu MePEMEHHOTO
ceuenus. luddepenunanbHoe ypaBHEHHE ¢ TIOCTOSHHBIMU KO3 dpumentamu. Meton
paszzaenenus nepeMeHHbIX. [lepexo1 K KOHEUHO-Pa3HOCTHOM cxeme. XapaKTepUCTUYECKOE
ypaBHeHue. [IpuMeHeHne MeTo1a KOOPAMHATHOTO CITyCKa /ISl onpeaeneHus ko3 duirenra
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3aTyXaHus KojeOaHuid U cOOCTBEHHBIX YacToT. Mcmonb3oBanue rpad)0aHaTuTHIECKOTO CIIOco0a.
MonanpHbIil aHaIn3 cBOOOIHBIX KOJIEOaHWIA.

4) 3amaya 0 BEIHYJACHHBIX KOJI€OaHUAX CTEP>KHS (HEOTHOPOJIHOE YpaBHEHHE,
HEOJJHOPO/HBIE KpaeBble yCIOoBUs). MaremaTuueckas Mojieib konebanuii. OCHOBHOE
ypaBHeHus. KpaeBbie ycnoBusi. BekTopHbIi Tiporiecc rapMoOHHUECKUX BO30yxkeHui. [lepexon k
KOHEYHO-Pa3HOCTHON CXEME.
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IHHEPEYEHB BOIIPOCOB I'OCYJAPCTBEHHOI'O DK3AMEHA #
PA3JIEJI I. MIEJATOTMKA U TICUXOJOT' M BBICIIEM IIKOJIbI

1. OGmecTBO M 0Opa3zoBanue. COBpeMEeHHas Teaarornieckas Hayka.
2. llenocTHBIN Me1arornyeckuii mpouecc B By3e.

3. AupakTuyeckas cuctema By3a.

4. ITpuniuns! o0ydeHus. J(uaakTnaecKkue METOAbl U CPEACTBA.

5. OpranuzanuoHHbIe (OPMBI O0YUCHHS.

6. Tunbl o0y4deHus.
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7. YueOHO-uCCIIeI0BaTeNbCKas M HAyYHO-HMCCIIeIoBaTeIbcKast paboTa CTyACHTOB.
8. IHTepakTUBHBIE M AKTHBHBIE METObI O0YUYEHUSI.

9. AKTHUBHBIE METObI O0yUEHUS.

10. IIpobnemHoe oOyueHue.

11. KomnbrotrepHoe 00y4ueHHE AUCIUTUINHE.

12. MoJienb NpoeKTHOTO 00y4YeHHUs AUCIUTITUHE.

13. ConepkaHre U METOAMKA CAMOCTOSITENIbHOW pabOThI CTYIEHTOB.

14. Ilegarornueckuii KOHTPOJIb U OLIEHKA KauecTBa 00pa30BaHusl.

15. MeTonpl AMarHOCTUKY 3HAHUW CTYJICHTOB.

16. IIcuxonoro-neaaroruyeckasl XapakTepUCTUKA BOCIIUTAHUS B BBICIIEH IIIKOJIE.
17. O6u1ast xapakTepUCTUKA IEATETbHOCTH CTYICHTOB.

18. Ilcuxosorus 1eATeNIbHOCTH CTY/I€HYECKOTI0 KOJUIEKTHBA.

19. O6m1ast xapakTepucTUKa IeATeIbHOCTH TIPEToiaBareis, e€ coepKaHue u CTPyKTypa.
20. YnpaBieHue yueOHO-BOCIIUTATEIbHBIM IIPOLIECCOM B BY3€.

PA3JIEJ]I II. METOJbI TEOPUM BEPOSITHOCTEM U HAJIEZXKHOCTH
B PACYETAX COOPYKEHUM

1. JIeTepMUHUCTUYECKUN M CTOXAaCTHYECKHM MOAXOJbl K IIOCTAHOBKE 3a7a4 MEXaHUKH
KoHCTpyKuuid. Koadduumentsr HaméXHOCTH TO Harpyske, HaI&KHOCTH IO MaTepHaly H
yCIIOBUH pabOTHI.

2. HopmanwsHoe pacmpenenieHrue ciiydailHol BenWYuHbL. [[TOTHOCTh BEPOATHOCTH, PYHKITUS
pacnpenenenus. @ynkuus Jlamnaca. JloBeputenbHas BEpOSTHOCTD. J(OBEPUTENBHBIM MHTEPBAI.
“ITpaBuiio Tp€X curm’.

3. CoBMECTHOE paclpeelIeHue BEPOSATHOCTEN MJII HECKOJIBKMX CIIy4aiHbIX BEJIWYMH.
MaremaTrueckue OXujgaHus. MOMEHTBI BTOpOro u 0Oojee mopsakoB. KoppensmuoHHBIC
MoMmeHThl. KoppensuuonHas martpuna. OyHKIUS COBMECTHOM IJIOTHOCTH BEPOATHOCTH ABYX
CIIyYailHbIX BEJIUYMH.

4. OCHOBHBIE TMOHATUS KOPPEJSALUOHHOW TeopuM ciaydaiHblx ¢yHkuuid. CoyvaiiHas
¢yskums. Peanmsamms cimydaitHol ¢(yHKmum. Marematndeckoe OXHIAaHHE € AHCIIEPCHUS
CIIy4aitHO! QyHKITUH.

5. LlenTpupoBaHHbIil ciydaiiHbId Tporiecc. KoppensiuonHass (QYHKOHS —CIy4ailHOTO
nporecca. Bzaumuas koppensiuoHHast QyHKIMS JBYX CIy4YaiHbIX IPOLIECCOB.

6. Jluneiinpiit oneparop. OnpeneneHne MaTeMaTHYECKOTO OXHIAHHUS U KOPPEISIIMOHHON
(YHKLIHHU C TOMOILBIO JTMHEHHOTO OIlepaTopa.

7. 6).CraunonapHsle ciayyaiiHblie mpoueccel. x onpenenenue. Koppensiuonnas GyHkuus
Y IACTIEPCHs] CTALlMOHAPHOTO CIIy4alHOro mpouecca.

8. CnekTpanbHas IUIOTHOCTb Cily4ailHoro mponecca. CBsi3b MeEXAy CIEKTpaibHOU

IJIOTHOCTRIO M KoppersiiuonHon (yHkiued. Kocunyc — mpeoOpazoBanus dypre. Dopmyna
Bunepa — XnuHunHa.

9. IlocranoBka 3amaud HaA&KHOCTH M KodpduuueHT 3amaca. Popmyrna moacuera
CIyYailHOM XapaKTEPUCTHUKUA KOHCTPYKUMH. CIydailHOCTh BEJIMYMH, BXOMSIIMX B pPAacCUYETHBIE
CXEMBI U (POPMYJIBI. Y CIIOBHS HEMIPEBBIILICHHS MTPEIeNbHOr0 3HaueHU. DYyHKIUS pacpeaeIeHus
pacueTHOM CiTy4yailHOW XapaKTEPUCTUKH.

10. HanéxHocTh KOHCTPYKLMM KaK BEPOSATHOCTb. PesepB mnpouHocTu. YciaoBue
HepaspymuMocTH. DyHKIUS  pacupelereHHs  pe3epBa  INPOYHOCTH.  XapaKTEpUCTHKA
6e3onmacHoctn. Koadpoumment 3amaca. Kosdduument nagéxHocTn 1o Harpyske Hu 1O
MaTepuaam.

11. Coderanust NMOCTOSHHBIX Harpy3ok. Jlucrepcus Harpy3ok (HEKOppEIUpOBAaHHBIE U
KOppeJIMpOBaHHBIE ciydan Harpy3ok). Koaddumnmrent narencuBHOCTH Harpy3ku. Koaddunuent
Ha/I&KHOCTH 0 Harpy3ke, BhIpaKEHHBIN depe3 Kod3(duuueHTsl Bapuanuu (MHTEHCUBHOCTEH)
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Harpys3oxK.

12. OcHOBHBIE IOHATUS COBPEMEHHOM TEOPUU HAAEKHOCTH U JOJITOBEYHOCTH COOPYKEHHM.
KauectBo, yTpara kauectBa. OmnpezneneHue Haa€KHOCTU cucTeMbl. OTKa3, MpUMEPHI OTKA30B.
[TokazaTrens HanéxHocTu. Onenka HaaéxHocTH B 6emnax (bomorua B.B.).

13. BepostHocTh 0€30TKa3HOH pabOTHl Ha OTpe3Ke BpeMeHH. VIHTEHCHBHOCTH OTKAa30B.
DyHKIMSA HAIEKHOCTH.

14. OcHoBBI 00mIel Teopuu HAAEKHOCTH MEeXaHHMUeCKuX cucteM. HeoOxomumocTh ydera
¢akTopa Bpemenu. [loBeneHre KOHCTPYKIMK Kak cirydaiiHblil mpornecc. [IpenenbHoe cocTosHue
U CITy4alHBIN BRIOPOC U3 00JACTH JAOMYCTUMBIX COCTOSIHHIA.

HcxonHoe ypaBHeHHME cucTeMbl. lIpocTpaHCTBa BXOJHBIX M BBIXOJHBIX IapaMeETPOB.
Omneparop cuctemsl. TpaekTopus B IPOCTPAHCTBE COCTOSHUM.

15. BwiOpocsl ciayyaiiHOro mporecca 3a 3aJlaHHbli ypoBeHb. MaTeMaTHUeCcKoe OXHUIaHUe
IIOJIOKUTENBHBIX IEPECEUCHUM TPACKTOPUEN CIIyYalHOTO IIPOLECCa 3aJaHHOIO YPOBHS.

D¢ dexTrnBHAS YAaCTOTA MpoLECCa.

16. IlpoctpancTBo KauecTBa. Tpaekropus B TMpocTpaHCTBE KadecTBa. OmnepaTopHoe
COOTHOILIEHUE MEKIY JIEMEHTaMU IPOCTPAHCTBA COCTOSIHUM U ITPOCTPAHCTBA KAUECTBA

PA3JIEJI I11l. TEOPUS KOJJEBAHUI MEXAHUYECKHUX CUCTEM

1. Kunematuka nepuoaMyecKux KoJjebaTesbHBIX IpoueccoB. [leproanueckue konebaHuUs.
[Tepuon, yactora, yrioBas yacrota. ['lapmonnueckue konebanus. AMIUIUTY 1, ¢aza, HadaIbHAs
¢daza rapmoHnmdeckux KosnebGaHuid. [IBe (opMbl mpeacTaBlIeHUS TApMOHUYECKHX KojeOaHWH
neiicrButensHbIMU - pyHKIMsiME.  KomrutekcHass  Qopma  mpencTaBieHUST TapMOHHUYECKHX
kosiebanuil. [lonurapmonnueckue xonedanus. Pag dypee nepuoandeckoro mponecca. Crekrp
94acTOT. AMIUTUTYAHBIA U (a30BBIil CIIEKTPEI.

2. YpaBHeHus aBwkeHus. YpaBHeHue Jlarpamxa II ponma. O6001IeHHbIE KOOPAWHATHI U
o0o0OmienHas cuna. [loTeHnnanpHas U KMHEeTHYECKas sHeprun. JuccunaruBras GyHKms Pames.
CocraBneHue ypaBHEHHMH MABIDKEHHMs € IMOMOIIbI0 npuHuuna JlamamGepa. Cuibsl uHepuuw,
YIPYrocTH, TpeHus. Bo3mymaromas cuia.

3. CBoboaHble KoJIeOaHUS MPU OTCYTCTBMM TPEHHUs. YpaBHEHHE CBOOOAHBIX KOJIeOaHHM.
Hauanwsubie ycnoBus. 3amaua Komu, e€ pemenue. YacTtora cBOOOTHBIX KOJIEOAHUM, YTIIOBast
4acToTa, aMIUIMTY1a, IEpHOA KoneOaHui, HayabHas (asa.

4. BbIHYXIEHHbIE KOJeOaHHWS TpPHU OTCYTCTBHHM TPEHHUs. YpaBHeHHe koieOanwil. OOmiee
pelleHre YpaBHEHHs KaK CyMMa YacTHOTO pPELICHHs U OOLIEro peleHHsl MOPOXKAAIOLIETo
OJIHOPO/IHOTO YpaBHEHUSI.

5. M'apmoHnueckoe Bo30yx)aeHUE KoneOaHuii. Y paBHEHHE IBMKCHUS U €r0 PEIICHUE B BUJIC
CYMMBI CBOOOJIHBIX KOJE€OaHMH M CTAallMOHApHBIX KoneOaHud. J[MHaMUYecKui KOod(PQPHUIHEHT.
AMIUINTYTHO-4aCTOTHAasT W aMIUIMTYAHO-(Da30Bble XapaKTEpUCTUKU. JSIBIEHHE pe30HaHca.
Kunemartnueckoe Bo30yxaeHHe KoeOaHUH. AMIUIUTY 1A KOJIeOaHMiA.

6. CBoOomHble KoJieOaHUSI C BSI3KUM COINPOTHUBJICHHEM. YPaBHEHUE JBIKCHUS.
Xapakrepuctuueckoe ypaBHeHue. Pemenune ypaBHeHus. Tpu ciyyas BeIUYMHBI TPEHMS.
JlumutanonHoe nBuxkeHue. KonebarenbHble 3aTyxarolue ABMXKEHHMs. AMIUIUTYZa U (asa
kosiebanuit. [lepros u yactoTa kojaeOaHU NPpH HATMYUU TpeHHs. [leKpeMeHT U JorapMUIecKHii
nekpeMeHnT. Cnydail paBHBIX KOPHEH XapaKTepUCTUYECKOrO ypaBHEHHS. AMNEPUOJAHYECKOE
JBUKECHHUE.

7. BpIHYXIEHHBIE KoOJIeOaHWs C BSI3KHMM CONpPOTHBICHHEeM. HeomHopomHoe ypaBHEHHE
kosnebanuil. OmpeneneHue KodpQuIMEHTa TpeHHs B YypaBHEHHMU Kosebanui. JlelcTBue
umiyinbca. Oynknusa ['puna. Beipaxenue permenus udepe3 ¢yHkuuto ['puna. 'apmonmueckoe
Bo3myuieHue. KommiekcHas ¢opma pemenus. Mumemanc (quHaMudeckas IKECTKOCTB).
[Tepenatounas GyHKIHS.

8. YpaBHEHHUSI BHKECHHS CHCTEM C KOHEYHBIM YHCJIOM CTENEeHed CBOOOIbI. YpaBHEHHE
Jlarpanka Il poma. Kunernueckast u moreHnuanbHas 3Heprud. HeprinonHbie Ko3OPHUITUEHTH 1
MHEepLUUOHHAas MaTpula. Marpuna xéctkoctu. [Ipumepsl onpenenceHus MaTpuLl.
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9. CBoboanbsle konedanus. Cuctema ypaBHEHUN KojeOaHUN B pa3BEpHYTOH M MaTpUUHOMN
¢dopmax. OCHOBHOHM, mpsMOH W OOpaTHBIH CHOCOOBI TOJyYeHHUs YpaBHEHUH KoJjeOaHUil.
CootsetcTBytomme (GOpMbI 3aIIMCH yPAaBHEHH.

CoOcTBeHHbIE YaCTOTHI U COOCTBEHHBIE (hOPMBI KOJICOaHUI.

10.BeiHyXneHHble  KojeOaHMs. YpaBHEHMsI BBIHYKICHHbIX KojeOaHuil. Pemienue,
COOTBETCTBYIOIIEE  YCTAHOBHMBIIUMCS ~ KojeOaHUsIM; €ro  ompeneneHue.  Pe3oHaHCHI,
AQHTHPE30HAHCHI. AMIUTHTY THO-9aCTOTHBIE XapaKTEPUCTUKH.

11. Konebanust cucteM ¢ pactpeneaéHHoN Maccoil. beckoneuHoe uncio creneHeil cBo0obl,
4acToT U (popM KoIeOaAHHIA.

12. Konebanus crpynsl. CBoOOHBIE KoNeOaHus. BeiBoa nuddepeHnanbHoro ypaBHeHHs
nBwkeHus. HauanpHo-kpaeBass 3amada. Metox pasneneHusi nepeMeHHBbIX. CoOCTBEHHBIE
yacToTbl U (opMbl. BeiHyXJeHHble Konebanusa. Ilepemarounas Qynkuus. Pe3oHaHCHI.
Kunematnuecku Bo30yxpaeMbie KOJeOaHusl.

13. IIpononbHble konebaHus crepxHeld. CBoOoaHbIe KkojeOaHUs. PasnnuHble rpaHuYHbIE
ycnoBus. [lomydeHue W pemeHue 4acToTHOro ypaBHeHHs. CIIEKTpBI COOCTBEHHBIX YacTOT H
¢dopm. BoiHyxkneHHble konebanus. Kunemartuuecku Bo3Oyxknaemble konebaHus. IIpononbHble
CHWJIBI M HAIIPSKEHUSI B CEUEHUSIX KOJIEOIIOIIMXCS CTEPHKHEH.

14. V3rubnsle konebanus crepxHel. BoiBog auddepeHnnanbHOro ypaBHeHUsT TBUOKEHUS.
I'panmunbie  ycnoBusa. CBoOomHble KojeOaHWs, TIIOCTAaHOBKA 3afadyd M €€ pelieHue.
BoiHyxneHHble koneOaHus. J[MHaMMuYecKWe M KHUHEMaTHYeCKUEe BO3MYIIEHUS. BHyTpeHHue
CHJIBI B TIOTIEPEYHBIX ceueHUsX. | paduku amMmmuTy .

15. Usrubnble konebaHusa pacTAHYTHIX (CKaThIX) cTep:kHed. BoiBoa auddepeHnnanbHOro
ypaBHeHus aBmkeHns. CBoOoHbIe KoeOanus. [lomyyeHne u pemenne 9acTOTHOTO YpaBHEHHUS.
3aBUCUMOCTh COOCTBEHHBIX YacTOT OT MPOJOJIbHOM CHJIbl. BHYTpeHHUE CHJIBI B HOIEPEYHBIX
CCUCHUSIX.

PA3JIEJI I11. YACJIEHHBIE METO/Ibl B MEXAHUKE KOHCTPYKIIUIA

1. Koneunsle pasHoctu. Ilonydenne Oosiee TOYHBIX 3HAYEHUH NMPOW3BOAHBIX C MOMOIIBIO
anMnpoKCUMUPYIOUIMX (YHKIMA B Bue anreOpandeckux MOJMHOMOB n-0il creneHu. BriBoa
Pa3HOCTHBIX IIPOMU3BOAHBIX BTOPOrO IMOPSAKAa METOAOM ITOCJIEIOBATEIBHOTO YHCIEHHOTO
b hepeHIPOBaHHUSL.

2. Pa3HOCTHbBIE IPOM3BOJHBIE NMPOU3BOJIBHOIO MOPSAJKA HAa CETKE C IMOCTOSHHBIM IIaroM.
Pa3HocTHBIE TPON3BOAHBIE YETHOTO NOPAAKA. Pa3HOCTHBIN onepaTop HEYETHOTO OPSAKA.

3. INpubnmxE€HHOE WHTETPUPOBAHUE (PYHKUIUH C MOMOIIBIO (POPMYN HPSIMOYTOIBHUKOB,
Tpaneuni 1 CUMIICOHA.

4. Cetku u ceTouHble pyHKIMHN. PaBHOMEpHAs ceTKa Ha OTpE3Ke.

5. Pa3zHocTHas cxema KpaeBoil 3a1aun 00 U3rude cTpyHsl U OaJIKH.

6. Pemenne cucreM JIMHEHHBIX anreOpamyecKuX ypaBHEHHHA METOJOM MPOTOHKH. MeTon
MPOTOHKH JJII CHUCTEM ypaBHEHUH C TpeXAHaroHalbHOW MaTpuieid kodpduimeHtoB. Pacuér
OTKJIOHEHMM CTPYHBI METOJOM KOHEUHBIX Pa3HOCTEU

7. Pacuér Oanku nocrosHHoro ceuyeHus. OcHOBHOe ypaBHeHHe u3ru6. OmnpeneneHue
U3rHOAIONIMX MOMEHTOB M IIPOTHOOB MPOCTOM OAJIKK ¢ IOMOIIBIO CUCTEMBI TU(PepeHITHATHHBIX
ypaBHEHMI BTOporo mnopsnaka. Mcnonb3zoBaHue audQepeHIHaIbHbIX YpPaBHEHUI 4YeTBEPTOro
Nopsiika. BHEKOHTYpHBIE TOUKH; UX MCIOJIb30BAHUE U HEUCIIOJIb30BAHUE.

8. Pacuér 6anku nepemeHHoOro ceueHus. Onpenenenue U3ruoaonmx MOMEHTOB U IPOruOoB
IPOCTO OaJIKM C TIOMOIIBIO CUCTEMBI T (HEePEeHITNATFHBIX YPaBHEHHH BTOPOTO MOPSIKA.
Hcnonb3oBanue quddepeHanbHblX ypaBHEHUH YeTBEPTOrO Nopsika. BHEKOHTYpHbIE TOUKH;
UX MCIOJIb30BAHUE U HEUCIIOIb30BAHUE.

9. Pacuér Gasnku Ha ynpyromM OCHOBaHMM METOJIOM KOHEUHBIX Pa3HOCTEH.

10.0Onpenenenune mporuOoB MeMOpaH METOIOM KOHEUHBIX pa3HocTel. KoHeuHo-pa3HOCTHAs

cxema. [IpumeHeHne MeTo1a uTeparuil A1 perieHus] CUCTEMBI AJIreOpandecKuX ypaBHEHUH.
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11.Pacuer crepykHEil MOCTOSIHHOTO CEUEHHWs Ha yCTOMYMBOCTH. 3amada ODinepa. Pemenue
npoOaemMbl COOCTBEHHBIX 3HAa4eHMH M (YHKIMH YHCICHHBIM METOJOM B COYETAaHUH C
rpaduveckuM (BU3yaIH3alnusi) XapaKTepUCTUIECKOTO YpaBHEHHSI HA SKpaHe MOHHUTOPA.

12.Pemenne npoGiieMbl COOCTBEHHBIX 3HAUEHUIN U (QYHKIMIA CTep)KHEH Ha TMOKUX YIPYTHX
onopax. Pemenne npo6ieMbl COOCTBEHHBIX 3HaYEHUHN U (PyHKLIUN MHOTONPOJIETHBIX CTEPIKHEM.
[TpononbHO-TIONIEpEYHBIN U3THO OaANOK.

13.13rubnpie  momepeunsle  KoneOaHusi  Oanok. IlocTtaHoBka  KpaeBoil — 3amadm.
MaremaTtuueckas MoJienb kojebanuil. OcHoBHOe ypaBHeHHs. KpaeBble ycloBuHsL.

14.CBoOogHBIE  KONEOaHMs ~ OajlKu  MOCTOSHHOTO M TEPEMEHHOr0  CEYeHUH.
JuddepenunanbHoe ypaBHEHHE € MOCTOSHHBIMU Ko3(dduuumenramu. Meton pasieneHus
nepeMeHHbIX. llepexos; K KOHEYHO-Pa3sHOCTHOM cxeme. XapaKTepUCTHUYECKOE YpaBHEHHE.
[IpuMeHeHne MeTOla KOOPJMHATHOIO CIyCKa JUIs OIpeleseHUs] Kod(pUIMEHTa 3aTyXaHHs
KoeOaHU W COOCTBCHHBIX 4acTOT. lcmonp3oBanue rpadoaHAIUTHISCKOTO CIocooa.
MonanpHblil aHaIn3 CBOOOIHBIX KOJIEOaHWIA.

15.3amaya O BBIHY)XIEHHBIX KOJE€OaHUAX CTEpKHSA (HEOJHOPOJHOE YypaBHEHUE,
HEOJHOPOAHbIE KpaeBble yCJIOBHs). Maremarudeckas Mojenb Kojebanuil. OCHOBHOE
ypaBHeHHs. KpaeBbie ycioBusi. BekTopHBIi iporiecc rapMOHHYECKHX BO30yxaeHuil. [lepexon k
KOHEYHO-Pa3HOCTHON CXEME.

2.2. CTPYKTYPA BUWIETA UTOI'OBOT'O 'OCYJAPCTBEHHOI'O 9K3AMEHA

TemaTnka 3K3aMEHALIMOHHBIX BOIIPOCOB SBJISETCS KOMIUIEKCHOM U COOTBETCTBYET
u30paHHBIM pazfieNaM U3 Pa3TUYHbIX YYEeOHBIX AMCHUUIUIMH, (HOPMUPYIOIIUX KOHKPETHBIC
KOMITCTCHIIUN

DK3aMEeHAIMOHHBIN OWJIeT BKITIOYAET B ce0sl TPH BOMpOca:

1. Boripoc u3 pazzaenoB auctuiiinibl «llemarornka v mcuxosiorust BHICIICH MIKOIBD)

2. Bonipoc u3 pa3aenoB QuCHUIIIUH: «MeToIbl TEOpUI BEPOSITHOCTENW U HAEKHOCTH
B pacuérax coopyxeHui», « Teopus koneOaHUH MEXaHUICCKUX CUCTEM».

3.Bompoc u3 pa3aenoB JUCHUIIMHBI « YHCIIEHHbIE METO/Ibl B MEXaHUKE KOHCTPYKIIMID)

[lepen mpoBeneHWEM HWTOTOBOW ATTECTAIIMHM JIOJDKHBI OBITH OPraHU30BaHBI O030pHBIC
JEKIIUU-KOHCYJIBTAIMH 10 MPOOIeMaM, BHIHOCUMBIM Ha UTOTOBBIN TOCYNaPCTBEHHBIN IK3aMEH.

JIJIsT KOHTPOJISI TOTOBHOCTH BBITYCKHUKOB K MEKIUCIUILUIMHAPHOMY 3K3aMeHYy Kadeaphl
MOXXET OBITb OpPraHM30BaHO TMPEABAPUTEIBLHOE TECTUPOBAHHE C IENBIO0  OMNPEACIICHUS
chopmupoBaHHbIX KoMmrieTeHIuss B cooTBeTcTBUM ¢ PI'OC. Pe3ynbrarhl mpeaBapUTEIbHOTO
TECTUPOBAHMSI MOTYT OBITh YUYTEHBI B XOJi€ OOCYXICHHS OIICHKH 3a CAady dK3aMeHa, €CIH
TrOCyJJapCTBEHHAs aTTECTAIMOHHAS KOMUCCUS CUMTAET 3TO OOBEKTUBHO HEOOXOIUMBIM B CBSI3H C
(U3HYECKUM H TICUXOJIOTUYECKUM COCTOSTHUEM BBITyCKHHUKA.

Jns onpeneneHuss KayecTBa OTBETA BBIMYCKHMKAa Ha MTOTOBOM TOCYJapCTBEHHOM
9K3aMEHE U COOTBETCTBHUS €r0 OLEHKAM «OTJIIMYHO», «XOPOLIO)», «YJIOBIETBOPUTEIBHO» I
«HEYJIOBJIETBOPUTEIBHOY» MPEANAratoTcs CAEAYIOIINE OCHOBHBIE TTOKA3aTeln:

® COOTBETCTBHE OTBETOB MpOorpaMMe aTTecTalud, (OpMYyIUPOBKAM MpoOIeM Hu
BOIIPOCOB;
CTPYKTYypa, OCJIEN0BATEIBHOCTD U JIOTUKA OTBETOB;
MOJHOTA U LIEJIOCTHOCTb, CAMOCTOSITEIbHOCTh, COOTBETCTBUE HOPMAaM KYJIbTYpPbI
pe4Yr OTBETOB Ha BOIPOCHI;
3HAHUE U YYET UCTOYHHUKOB;
CTETNEHb U YPOBEHb 3HAHUS CIICIIUATILHON JINTEPATyPHI IO MPOOIIeME;
CIOCOOHOCTh MHTETPUPOBATh 3HAHMS W TPHUBIICKATh CBEICHHS W3 PA3IUIHBIX
Hay4HBIX cdep;

e  HayyHas WIMPOTA, CACTEMHOCTh U JIOTMKA MBIILICHNUS;

KaueCTBO OTBETOB Ha JIONIOJIHUTENIbHBIE BOITPOCHI.
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2.3. MPOLEAYPA NPOBEAEHUA UTOI'OBOT'O 'OCYJAPCTBEHHOI'O
IK3AMEHA

HtoroBelii rocyapCTBEHHBIM 3K3aMeH NpuHUMaeT ['ocynapcTBeHHash aTTeCTalMOHHAs
komuccus (I'AK). K nauany sx3aMeHa JOIKHBI ObITh TOATOTOBJICHBI:

- IPUKa3 0 COCTaBE rOCYIapCTBEHHON HK3aMEHALIMOHHON KOMUCCHUU;

- Iporpamma cJ1a4u rocyJapCTBEHHOT0 dK3aMEHa;

- 9K3aMEeHAI[MOHHbIE OMJIETHI B 3alIe4aTaHHOM KOHBEPTE;

- CBEIEHHS O  BBIIYCKHMKAaX, CHAIOMIMX  JK3aMEHbI,  IOATOTOBJIEHHBbIE  Ha
COOTBETCTBYIOIIEM (haKyJIbTETE;

- 3a4ETHBIC KHIKKH;

- CIIUCOK CTYJE€HTOB, CAAIOIINX FK3aMEH B COOTBETCTBYIOLLUN JE€Hb;

- OJTaHKM TIPOTOKOJIOB CAAaYH SK3aMEHA;

-yucras Oymara co mramnom KBI'Y;

- BEIOMOCTb JJIs1 OLIEHKH 110 5-0a/IbHOM IIKaJIe.

Mecmo npoeedenusi sx3amena. DK3aMEeH MPOBOAUTCS B CHEIUAIBHO IMOATOTOBICHHON
ayautopuu. B Heit 000opy0BaHbl MeCTa JJI 9K3aMEHAIIMOHHONW KOMHCCHH, CEKpeTapsi KOMUCCUU
Y UHAUBUIYyaJIbHbIE MECTA CTYIEHTAM JIJIsl IOATOTOBKH OTBETOB.

Komuccus co3naer Ha 3k3aMeHe 100posKeIaTeNbHy0, 1€10BYI0 00CTaHOBKY.

DK3aMeH MPOBOAUTCA B YCTHOH dopme. CTyAeHTaM pEeKOMEHIYEeTCsl OJArOTOBUTh CBOU
OTBETHI M0 PK3aMEHALMOHHOMY OWJIETY B NMUCHMEHHOW (opme. 3armmch OTBETOB MPOU3BOIAUTCS
Ha CHEIUalbHBIX MPOIITAMIOBAHHBIX JIMCTaX, BBIIAHHBIX TEXHUYECKUM CEKpeTapeM
9K3aMCHAIIMOHHOW KOMHCCHH. [IMChbMEHHBIE OTBETBHI JAIOTCS B TMPOW3BOJIBHOW ¢opMme. DTO
MOKET OBITH pa3BEpHYTHIM IJaH OTBETOB. 3alUCH, CAETaHHBIC MPHU MOATOTOBKE, MO3BOJSIOT
CTYJIEHTY MOJHO M JIOTMYHO PACKPBITH COJIEpP’KaHUE BOIPOCOB, CHPABUTHCS C €CTECTBEHHBIM
BOJIHEHHEM, YyBCTBOBaTh ce0s1 yBepeHHee. B To ke BpeMs 3amucu He JOJKHBI OBITh CIHMILIKOM
nopoOHbIe. B HUX TPYHO OPHEHTUPOBATHCS MPU OTBETAX, €CTh OMACHOCTh YIyCTUTH IJIABHBIC
MOJIOKEHUS, U3JUIIHE J1€TaJU3UPOBAaTh HECYIIECTBEHHBIE aCIEKThl BOIIPOCaA, 3aTsIHYTh OTBET. B
KOHEYHOM UTOI'€ 3TO MOXKET IIPUBECTH K CHUKEHUIO YPOBHS OTBETA.

Ilpoueoypa nposedenun 3K3amena cocmoum u3z mpex IManos:

1. Hawaino sk3amena

2. 3acnyniMBaHUE OTBETOB

3. TloaBeneHue UTOTOB dK3aMEHA U UX OIVIALICHUE.

1. Hauano sk3amena.

[lepen nHauanmom 3K3aMeHa CTYACHTBl — BBITYCKHUKW MPUIJIAIIAIOTCA B ayJAUTOPHIO.
[Ipencenarenb 3HAKOMUT NPUCYTCTBYIOIIMX € MpuKazoM o co3ganuu ['AK: 3auuTeiBaeT ero u
npencraniser cocraB 'AK nepconanbHO. 3aTeM BCKpBIBAETCS KOHBEPT C HK3aMEHALMOHHBIMU
Ousietamu, MpOBEPSIETCSl UX KOJIMUYECTBO. Bee sk3aMeHalMOHHbIe OMIIEThI PacKIIabIBAIOTCS Ha
CTOJIE.

PekoMenayercs HAamOMHUTH BBITYCKHUKAM OOIIME PEKOMEHJAIUMU [0 IOATOTOBKE
OTBETOB, YCTHOMY OTBETy IO BOIIpOCaM OHJIETa, a TaKkKe MO OTBETaM Ha JOIOJIHUTEIIbHBIC
BOIIPOCHI.

B ayautopuu ocrarotcs naTh - MIECTh BBIMTYCKHUKOB, OCTaJIbHbIC MMOKUIAIOT ayAUTOPHIO.
CryneHTsl «TsaHyT» (0epyT) OWIeT, Ha3pIBAIOT €r0 HOMEDP U 3aHUMAIOT WHIWBHIYaJIbHOE MECTO
3a CTOJIOM JJIsl IOATOTOBKU OTBETOB.

2. 3acaywusanue omeemos.

AcnupaHT, NOArOTOBUBIINCH, MHOOPMUPYIOT CEKpETapsi O TOTOBHOCTH M CAAATCs 3a
SK3aMEHAlMOHHBIM CTON. [[7s OoTBeTa KaKIOMy aclUpaHTy OTBOAMTCA NpuMepHO 30 MUHYT.
Bo3MoxHBI ciietyromye BapuaHThl 3aCTyLIMBaHUS OTBETOB:

1) acnupaHT packpblBaeT CcoOJAEpXkKaHHE OJHOT0 BoIpoca Owusera, M cpa3zy emy
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MpeaiaraloT OTBETUTh HA YTOYHSIOIINE UK JOTIOTHUTEIIBHBIE BOITPOCHI;

2) acmHpaHT OTBEYaeT Ha BCE BOMPOCHI OWIIETa, a 3aTeM MO HUM MOTYT OBITh 3a/JaHbI
YTOUHSIOIINE, TOACHSIONINE, JOMONHSIIONME BOMpochkl. Kak mpaBuio, TOMOJHUTEIBHBIC
BOMPOCHI TECHO CBSA3aHBI C OCHOBHBIMHU BOTIPOCAMH OMIIETA.

[IpaBo BBIOOpa mMoOpsigKka OTBETA MpENOCTaBseTCs oTBedaroniemy. Komuccus maer emy
BO3MOXXHOCTb JIaTh TIOJTHBINA OTBET IO BCEM BOIIPOCAM.

[Tocne Toro, kak 3aciyliaHbl OTBETHl BCEX AaCHUPAHTOB, TOCYAApCTBEHHAS
aTTecTallMOHHAasi KOMHUCCHs o1 pykoBoacTBoM [Ipeacenarens mpoBoauT oOCyKI€HUE OTBETOB
aCIMPAHTOB M BBICTABIISIET OLIEHKH 10 S-0aimpHOM cucTeme. [1o kaxknoMy acmupaHTy pelieHue o
BBICTABJIIEMOM OIIEHKE JOJIKHO COOTBETCTBOBATH MHEHHIO OonbiMHCTBA 4iaeHOB [TAK. UneHnI
KOMHUCCHH MMCIOT IMPaBO Ha 0C000¢ MHEHHE B OIICHKE OTBETA OTICIIBHBIX aCIUPAHTOB. B 3TOM
ClIy4ae OHO JJOJKHO ObITh MOTUBHUPOBAHO U 3aITUCAHO B IPOTOKOI.

OpnHOBpeMeHHO (OPMYJIUPYETCsS OIEHKA YPOBHS TEOPETUYCCKUX U IMPAKTHICCKUX
3HAHWUN ACITUPAHTOB, BBIJCIAIOTCS HanOoJiee TpaMOTHBIE KOMIIETEHTHBIE OTBETHI.

OLEeHKM TI0 KaXIOMY AacCHHpPAHTy 3aHOCATCS B MPOTOKOJBI M 3a4€THBIE KHIKKH,
KOMUCCHS TIOJHICHIBAET 3TU JOKYMEHTHI.

[Tepecnaua sx3aMeHa Ha MOBBIIIICHHYIO OIICHKY 3aIlperiacTcs.

AcmupaHT, He CHaBIIM WUTOTOBBIA TOCYNApPCTBEHHBIN 5K3aMEH, IOMYCKaeTcs K HeMy
noBTopHO. Cpok mMOBTOpHOM caaum ycrtaHaBiuBaeT pekrop KBI'Y mo cornacoBanuio ¢
npeacenareneM ['AK B nepuox ouepenHoit ceccum ['AK.  AcnupanTt, wuMerOmun
HEYJOBJICTBOPUTENIBHYIO OIIEHKY 110 TOCYJapCTBEHHOMY »JK3aMEHy, HE JIONMyCKaeTcs K
CIeyIOIIeMYy BUAY aTTECTAllMOHHBIX UCIIBITAHUN — 3aIIUTe KBaTU(PUKALMOHHON PadOTHI.

I1. SAIIIUTA BBIITYCKHOM KBAJIU®UKAIIMOHHOM PABOTBI

1. 3ammra BBHITYCKHOW KBadM(PUKAIMOHHOW paOOTHI, BBHIMOJIHEHHOW HAa OCHOBE
pe3yJIbTaTOB HAyYHO-UCCIEAOBATENbCKOM pabOThl M B HEpUOJ TPOXOXKACHUS HAy4dHO-
UCCJIEIOBATENIbCKOM  TMPAKTUKM,  NOPEACTaBisieT  coOOM  IMpenBApUTENIbHYIO  3aIIUTy
HOJTrOTOBJICHHON 32 BpeMs 00yueHHsI B aClIMPaHType KaHAUJATCKOM TuccepTaLuu.

2. BeimyckHast KBajdu(UKaIMOHHAs padoTa MPEACTaBIsET COOOH CaMOCTOSTENBHYIO U
JIOTMYECKH 3aBEPIIEHHYI0 HAaydHYI0 paloTy, CBSI3aHHYIO C PELICHHEM 3ajady TOro BHJA WIH
BHJIOB JICSITEIBHOCTH, K KOTOpPbIM TOTOBUTCS acnupaHT. Temaruka BKP gomkna
COOTBETCTBOBaTh nacnopty crnenuanbHoctd 05.23.17 — CrpourtenbHas MEXaHHMKAa M MOKET
OXBaThIBaTh CJAEAYIOLINE 00IaCTH UCCIIEJOBAHMIA:

e OOme MPUHIIMITBI pPacdyeTa COOPYKEHUN U UX FJIEMEHTOB.
o JluneliHas W HeMWMHEHHAs MEXaHWKa KOHCTPYKIIMH M COOPYKEHH, pa3padoTka (U3HKO-
MaTeMaTHYECKUX MOJIEJIEH UX pacyeTa.
AHanUTHYECKHUE METO/Ibl pacueTa COOPYKEHHUM U UX AIEMEHTOB.
HucneHHble METOIBI pacyeTa COOPYKEHUM U UX SJIEMEHTOB.
Teopus 1 METOABI ONTUMHU3ALMHU COOPYKEHUH.
Teopust 1 METOIBI pacyeTa COOPYKEHUM Ha HAJEHKHOCTb.
Teopust 1 MeToBI pacyera COOPYKEHHUI B SKCTPEMaJIbHBIX CUTyalMAX (3€MJIETPSICEHus,
yparassl, B3pbIBbI U TaK Jlajiee);
HccnenoBanue Harpy30K Ha COOPYKEHHUS.
e DKCIEpUMEHTAIBHBIE METO/IbI UCCIEA0BAHUS COOPYKEHUIN U UX DJIEMEHTOB.

3. 3ammura nNpouCXOAUT B (QOpME HAYYHOIO J[OKJIajJa Ha COBMECTHOM 3acelaHuu
BBINTyCKatoe kadeapsl u I'ocyaapcTBeHHON KoMuccuu. PaboTy perieH3upyroT 1Ba COTPYAHUKA
KBI'Y, sBnstomuecst crienuaaucTaMyd 1Mo o0CyXKIaeMOolW HaydyHOH TeMe, MO0 MPHUBJICUYCHHBIC
OMNIIOHEHTHI U3 APYTUX OpraHu3aluul .

4. TpebGoBanus K KaHIWAATCKOM JAHMCCEpTAllMM  OIpenesneHsl  [locTaHoBIeHUEM
[IpaBurensctBa PO ot 24 centsOpst 2013 r. No 842 «O mopsiake TPUCYXKACHUS YUCHBIX
cTenieHei». Bo BBeneHuu 10kHBI OBITH ONPEEIEHbI aKTYyalbHOCTh, HOBU3HA, TEOPETUYECKas U
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OpakTU4YecKas 3HAYUMOCTh pPA0OTHI, BBIABICHBI MpeAMET U OOBEKT HCCIEI0BaHMA,
chopmynupoBansl [lonokeHus, BBIHOCUMBIE Ha 3amuTy. O0beM paboThl OMKEH COCTaBIATH
150-200 crpanmn. PabGora nmomkHa OBITH CcHaOkeHa OWOMUMOrpaUUYECKUM CIIHCKOM U
HeoOXomuMbIMU  cchiTKamMu. OdopMiieHne BBITYCKHOW KBaTM(UKAIMOHHONW pabOThI JIOIKHO
COOTBETCTBOBATh NPUHATHIM  CTaHAApTaM OQOPMIICHHS HAY4YHBIX  HCCICAOBAaHUN U
JOTIONIHUTEIBHBIM TPEOOBAaHUSAM, YCTaHABIMBAEMbIM BY30M (€CIM OHHM HE NPOTHUBOpEYAT
CTaHJapTaM).

5. Ilpu olieHKe BBITYCKHOW KBaNU(UKAIIMOHHOW PaOOTHI TOMOTHUTEIBHO TOJKHBI OBITh
YY4TE€Hbl KauecTBO HAyYHOTO JIOKJa/la, OTPAKAIOLIEro OCHOBHBIE MOMEHTBI BBIITYCKHON
KBaJIM(UKAIIMOHHOM paboThl, ¥ OTBETHl BHIMYCKHMKA Ha BOIPOCHI, 3aJaHHBIC MO TEME €ro
BBIITYCKHOW KBaTM(PUKAIMOHHON PabOTHI.

6. Jlns ompeneneHuss KadyecTBa BBITYCKHON KBATM(DHKAIIMOHHOW PaOOTHI YUHUTHIBAIOTCS
CJIeTyIOIINE OCHOBHBIE MMOKA3aTelNu:

- COOTBETCTBHE€ TEMbl HCCIEAOBAaHUS  HAMpaBIEeHHOCTH  moarotoBku  05.23.17
CrtpourenbHas MEXaHUKA

- AKTyaJIbHOCTb W TPaKTUYeCKas 3HAYMMOCTb HCCIIEOBaHMS; JOCTOBEPHOCTb U
OOBEKTUBHOCTh TOJNYYEHHBIX pE3YJIbTATOB, ONOpPAa HAa PENICBAaHTHBIC WCTOYHUKH, POCCHHCKYIO H
3apyOexHyto Onbmorpaduro;

- COOTBETCTBHE C(HOPMYIMPOBAHHBIM LIEISM U 3a7adyaM; BO3MOXHOCTb HCIOJIb30BaHUS
pe3yIbTaToB B MPO(eCCHOHAIBHOM IS TeThbHOCTH;

- mpodeccruoHabHAas KOMIETEHTHOCTh, YMEHHE CHCTEMATH3HPOBATh U 0000ImaTh (haKThI
U TOCTHKEHUS! B KOHKPETHOM MPEeAMETHON 00J1aCTH, CAMOCTOSITENIbHO CTaBUTh U pellaTh HOBBIE
HCCJIEIOBATENbCKUE 3a/1aUH;

- KPUTUYECKUN aHAIM3 U OLIEHKa COBPEMEHHBIX HAYUYHBIX JAOCTHKCHMI, FeHEpUPOBAaHUE
HOBBIX HJICH TPU PEIICHUH HCCIEA0BATEIbCKUX U IPAKTHUECKUX 3a7a4;

- WCIOJNb30BAaHME COBPEMEHHBIX METOJOB  HCCIEOBaHUS U  MH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

- CTpyKTypa paloThl M KyJbTypa €€ O(OpMIIEHUS, MOCIEI0BATEIBHOCTb, JIOTHYHOCTS,
3aBEPUICHHOCTb U3JI0KEHUS, HAJTMUUE HAyYHO-CIIPAaBOYHOIO anrapaTa, CTHUIIb U3J0KEHMS.

7. AcniupaHTbl, HE 3alUTUBIINE WM HE NMPEACTABUBILINE K 3alIUTE AUCCEPTALNU, UMEIOT
MPaBO Ha MOBTOPHYIO 3aIUTY B MOpsiaKe, ycTaHoBIeHHOM B KBI'Y.

[Tporpamma paspaborana B 2018r., ogoOpeHa Ha 3acemanuu ydeHoro coBeta MACulj
KBI'Y npotokon Ne 3 ot 22.11.2018 roaa.
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