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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHHUSA NUCHUIIIIMHBI ABJIAIOTCA:
dbopmupoBaHre 0a30BBIX OOIMICKYJIBTYPHBIX M MPO(ECCHOHATBHBIX KOMITETCHIINH, HEOOXOUMBIX ISt

pelieHus 3aJa4, COOTBETCTBYIOIIUX MPOPECCHOHATBHON AEATeTbHOCTH CHEIHalucTa, paboTaroliero Io

CHEIHAIbHOCTU CTPOUTEIHCTBO YHUKAIBHBIX 3JaHUA M COOPY)KEHUU, B o0jacTu oOecrnedeHus MpPOUYHOCTH,

KECTKOCTU U YCTOMYUBOCTH IIPU IIPOEKTUPOBAHUU NIEMEHTOB CTPOUTENBHBIX KOHCTPYKIIUH.

3aayaMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:

— U3YyYEHUE TEOPETUUYECKUX U IKCIIEPUMEHTAIIBHBIX OCHOB COIIPOTUBIICHUS MATEPUAJIOB;

- IOCTWXKCHHE YMEHHUS COCTaBJIATh PACUETHYIO CXEMY JJIEMEHTa C YYETOM YCJIOBUH ero paboThl MpHu
BOCIPUATHN BHELIHUX Harpy30K U BO3JAEHCTBUM;

— (hopMupoBaHHE HABBIKOB PEUICHUS NMPAKTHUYECKUX 33734 Ha MPOBEPKY MPOYHOCTH, KECTKOCTH H
YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIMH.

2. llepeyeHb IUIAHHPYEMbBIX Pe3yJbTATOB OOy4YeHHs MO IAUCHUILIUHE (MOIYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue
KOMIIETEHIIN U

Ko u HaumenoBaunue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHUE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemarb

MIPUKJIATHBIC 3a/1auun
CTPOUTEIBHOMN oTpacJiu,
HCIIONB3Ys TEOPHIO u

MeTOAbl (PyHIaMEHTAIbHBIX
HayK

OIIK-1.2 IIpeacrasnseT 6a30BbIC
st pohecCHoHaNbHON  chepbl
busnueckue MIPOIECCHI
(stBIEHUS) B BHJIE
MaTeMaTH4eCKOro(Hx)
ypaBHeHUsI(1), 000CHOBaHUE
TPaHUYHBIX HAYaJbHBIX
YCIOBUM

u

3HaeT
XapaKTEePUCTHKN  (PU3MUYECKUX  MPOIECCOB,
XapaKTePHBIX IS 3a/lad MEXaHUKHU TBEPIOTO
nehopMUpyeMoro Telna

ymeeT

ONpEAENATh MEXaHUYECKUE XapaKTePUCTUKU
MaTepuajJoB  Ha  OCHOBE  OSKCIEPUMEHTA,
OIIpEeEIATh pacueTHbIM nyTeM
XapaKTePUCTHKHU

HapsKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS
BJIaJeeT

METOAAaMH U CHoco0aMHM  ONpeAeIeHUs
ocHOBHBIX xapakrepuctuk HJIC tBepaoro Tena
TEOPETUYECKUM U SKCIIEPUMEHTAIbHBIM IIyTEM

OIIK-1 Cnocoben pemarb

IIPUKJIaIHbIE 3aa4u
CTPOUTEIBLHON oTpaciu,
UCHONB3Ysl ~ TEOPUID U

MeToAbl (hyHIaMEHTATBHBIX
HayK

OIIK-1.3 OcymecTBisieT BbIOOp
(byHIaMEeHTaIBHBIX 3aKOHOB,
OITNCBhIBAIOIIINUX H3y‘laeMBII>i
OpolecC WM SIBICHHE, JUIA
pelieHus 3a1a4
npodeccnoHanbHOM
JEATSILHOCTH

3HaeT
@DyHJaMEHTAIBHBIE 3aKOHBI, ONMCBIBAIOIINE
M3y4aeMbli Mpolecc WIM  SBJIEHUE, JUIS
peleHus 3a1a4 npogeccuoHaIbHOM
NeSITEIbHOCTH.

ymeer

Bri6upats (yH1aMeHTalbHbIE 3aKOHBI,
OMMCHIBAIOLIME HM3YYAaeMBI Tpolecc WIn
SBJICHUE, JUTSE peleHus 3a1a4
npoecCUOHATBLHON IeSTETbHOCTH.

BJajeeT

Metoaukoii  BBISBICHUS  (PyHIaMEHTaJIbHBIX

3aKOHOB, OITMCBIBAIOIINX H3y‘laeMBH>i mponecc
WM sgBI€HHWe, U1 pelleHus  3ajad
npodeccroHabHOM JesITENbHOCTH.




OIIK-1 Cmocoben pematb

IIPUKJIAIHBIE 3aa4u
CTPOUTEIILHON OTpAaciIy,
UCIOJIB3YSl  TEOPHIO u

MeTOJIbl  (PyHIaMEHTaThHBIX
HayK

OIIK-1.5 Pemaer ypaBHEHUS,

OITMCHIBAIOIIHE OCHOBHBIE
¢buznyeckue IIPOLIECCHI, c
PUMEHEHHEM METOJIOB

JMHENHON anreOpbl
MaTeMaTH4eCcKOro aHaIn3a

n

3HaeT

dbyHnameHTanbHBIE  3aKOHBI  (QU3UKKM U
MEXaHUKH, JeXallue B OCHOBE pacyera
HaNpsDKEHHO-E(POPMUPOBAHHOTO  COCTOSIHUS
TBEPJOTO TeNa

ymeer

NpUMEHATh (yHIAAMEHTaTbHbIE (DU3UUYECKHE

3akoHbI 1pu onucannu HJIC nedhopmupyemoro
TBEP/OTro Teja (CTeP>KHEBOI0 2JIEMEHTA)
BJIa/IeeT

HaBbIKAMH HCIOJIb30BaHUS (yHIaMEHTAIBHBIX
3aKOHOB, OIKCHIBAIOIINX MPOLECCHl U SBJICHUS,
B IEJISIX pacyueTa CTEP)KHEBBIX 3JIEMEHTOB Ha
MIPOYHOCTb, )KECTKOCTh U YCTOUUHUBOCTD

OIIK-11 Cnoco6en|OIIK-11.1 ®opmynupyeT 1enu u|3HaeT

OCYIIECTBJIATh IOCTAHOBKY|3a4a4u UCCICAOBAHUI OCHOBBI METOJIOJIOTHH TIPOBEICHUS HAYYHBIX

i perieHue Hay4HO- HCCIICAOBAHUI c MpUMEHEHUEM

TEXHUYECKHUX 3a1a4 MaTEMaTHYECKOT0 MOJICTUPOBAaHKUS B 00JaCTH

CTPOUTETHHOMN 0Tpaciu, MEXaHHUKH JePOPMUPYEMOTO TBEPIOTO TeIa

BBIIIOJIHATH yMmeeTt

AKCIIEPUMEHTAJIbHbBIC chopMyIMpOBaTh IMEIW W HAMETHTh 3ajadu

HCCIEI0BAHUS H HCCIIEN0BAHUSA

MaTeMaTH4YECKOe HaIPsKEHHO-1e(DOPMUPOBAHHOTO COCTOSIHHS U

MOJICIIMPOBAHUE, MPOYHOCTH  KOHCTPYKIMH  TPU  pEUICHUU

aHATM3UPOBATh X HAyYHO-TEXHUYECKUX 3aJlad B CTPOMTEIIbHON

pe3yibTaThl, OCYIIECTBIATH OTpaciu.

OpraHU3AIMI0 BBIMOJTHEHUS BJIAJIEeET

Hay4HBIX UCCJICIOBAHUM MPaKTUUYECKUMU HaBBIKAMH B  TTOCTaHOBKE
HCCIEAOBAaTENbCKUX  3aJad 110 OIICHKE
MMPOYHOCTH 3JIEMEHTOB CTPOUTETBHBIX
KOHCTPYKLMU

OIIK-11 Croco0en|OIIK-11.3 Cosnaet|3HaeT

OCYUIECTBJIATh IOCTAHOBKY|MAaTEeMaTHUYECKYIO MOJIEC]Ib|OCHOBHEBIE MPUHIUIIBI MOCTPOEHUS

i perieHne Hay4HO-|UCCIIEyEeMOro npoiiecca|MaTeMaTHIECKUX Mojenei pacuera

TEXHUYECKHX 3a1ad|(siBIeHUs) U 00pabaThIBAeT|KOHCTPYKIMA Ha TMPOYHOCTh, JKECTKOCTh H

CTPOUTETHHOMN OTpaCyIH,|pe3yIbTaThl UCCIETOBAHUS YCTOWYHBOCTH

BBIIIOJIHATE yMmeer

AKCIIEPUMEHTAJIbHbBIE co371aBaTh MaTEeMaTHYECKUE MOJENIN pacueTa

HUCCICIOBAHUS u 3JIEMEHTOB CTPOUTENIBHBIX KOHCTPYKIUH C

MaTeMaTU4ecKoe MIPUMEHEHUEM ammapara  CONPOTHBJICHUS

MOJEJIIMPOBAHUE, MaTepuaioB U TEOPUU YIIPYTOCTH

aHATM3UPOBATH X BJIAJIeeT

pe3yabTaThl, OCYIIECTBIATH TEOPETUYECKYI0 U SKCIEPUMEHTAIbHYIO 0a3y,

OpraHnu3alrilo BBIIIOJIHCHUA
Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ

He00X0IUMYI0 JUIsl POPMYITHPOBKH BBHIBOJIOB 11O
pe3yabTaTaM MCCIIeOBaHUS B 00JIAaCTH pacueTa
CTPOUTEIBHBIX KOHCTPYKIUI




OIIK-3 Crnoco6en|OIIK-3.1 OnucbiBaeT OCHOBHBIC|3HAET
MPUHUMATh  penieHust  B|cBeAeHUsT 00 o0bekTax  H|mpodeCcCHOHATBHYIO TEPMUHOJIOTHIO B 00IaCTH
npogeccuoHaIbHON mporeccax NpogecCHOHATBHOM |HAYKH O CONPOTHBIICHUH MAaTEPUAIOB U TEOPUU
NESITeIbHOCTH,  UCHOJb3Ys|AesITeIbHOCTH MOCPEICTBOM [yIIPYTOCTH,  XapaKTEPU3YIOIIYI0O  OCHOBHBIE
TEOpPETUYECKHE OCHOBBI, |[ICTIOJIb30BAHUS O0BEKTHl M TPOLECCHl, pacCMaTpPUBAEMbIC B
HOPMaTUBHO-TIPABOBYIO npodeccnoHanbHOM ATUX IUCHUIUIMHAX
0a3y, NPAKTUYECKUH OIIBIT|TEPMUHOIOTHH ymeeT
KaluTaabHOTO ONKCHIBaTh OCHOBHBIE CBeIEHUA 00 OO0BEKTax
CTPOMTENLCTBA, a TaKxke pacueta Ha  NPOYHOCTb, IKECTKOCTh H
3HaHUS O COBPEMEHHOM YCTOMUYUBOCTH € MOMOIIIBIO MPO(ECCHOHATBHOM
YPOBHE €r0 pa3BUTHS TEPMHUHOJIOTUU
BJajieeT
YMEHHEM NPUMEHATH  MNPOECCHOHATBHYIO
TEPMUHOJIOTHIO npu POBEICHUH
pPacueTHO-MIPOEKTUPOBOYHBIX paOdOT U HAYUHBIX
UCCIIEA0BAHUN B TEOPETUYECKOU u
WHKXCHEPHO-TIPAKTUYECKON 1eATeIbHOCTH
OIIK-6 Cnoco6en|OIIK-6.11 IlpoBoauT oLEHKY|3HaeT
OCYIIECTBIIATh U|IPOYHOCTH, KECTKOCTH 1|OCcHOBHEBIE npaBuia nepexonaa oT
OpPraHHU30BBIBATH YCTONYHBOCTH AJIEMEHTA|KOHCTPYKTUBHBIX K paCYETHBIM CXeMaM
pa3paboTKy IPOEKTOB|CTPOUTENBHBIX KOHCTPYKLIUH, BymeeT
3MaHUA W COOpPYXKEHUH C|T.4. C ucnoinbs3oBanueM|[lepexoauTh OT KOHCTPYKTUBHBIX K PACUETHBIM
Y4E€TOM  3KOHOMHYECKHX,|[IPUKIIaJHOTO IPOTPaAMMHOTO|CXeMaM
9KOJIOTHYECKUX ulobecrieueHus BJajJeeT

COLIMAJIbHBIX TPeOOBaHUN U
TpeOboBaHU OE30IaCHOCTH,

crocobeH BBITIOTHSTH
TEXHUKO-  HKOHOMHUYECKOE
00OCHOBaHHE  TMPOEKTHBIX
peLeHuit 31aHUM 5
COOPYKEHHUM, OCYILIECTBIATh
TEXHUYECKYI0  JKCIEPTU3Y
IIPOEKTOB U aBTOPCKUHU

Ha/130p 3a UX coOII0IeHuEM

[IporpaMMHBIMU KOMIUIEKCAMU JJIS pacuera
KOHCTPYKLUHI

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl
Jannas mucrumuinHa (Moaynb) BKIoueHa B bnox «J/lucuunnuael, moxyian» b1.0.15.03 ocHoBHOI

npodeccHOHaIbHON 00pa3oBaTeIbHOM MPOTrPaMMbI

08.05.01

CTpOI/ITeHLCTBO YHUKAJIbHBIX 3JJaHUN U

COOPY>KEHMI M OTHOCHUTCS K 00s13aTeIbHOM YacTH yueOHOTO TIJIaHa.

Ne Tpeqmects R — Kon n HanMeHOBaHUE UHIAMKATOPA
n/m PE/AMICCTBYIOIHE et JOCTHKEHUS] KOMITETCHITUT
1 |Dusuka YK-1.1, OIIK-1.1, OIIK-1.2, OIIK- 1.3
2 |CrpourenbHbie MaTepuainsl. HYacts | OIIK-3.4, OIIK-3.12
3 |WuxenepHas rpaduka OIIK-3.7, OIIK-4.6
4  |MuadopmManmoHHbIe TEXHOIOTUN YK-L1, YK-1.2, VK-1.6, OIK-2.1,
OIIK-2.2, OIIK-2.3




duzuka

3HATh (PU3MUECKHE SIBIICHUS U 3aKOHBI, OTHOCSIINE K MEXaHHUKE 1e(hOPMHUPYEMOTo TBEPIOTO Tela
YMETh UCIOJIH30BATh 3aKOHBI (PU3UKH MPU PEIICHUH 3a]]a4 MEXaHUKHU TBEPIOTO Teja

BJIaACTh OCHOBaMH HaquOFO ImIoaxo1a K sABJICHUAM U HpOI_[eCCElM MaTepI/IaJIBHOFO MI/Ipa

CrpoutenbHble MaTepuaibl. Yactp 1.
3HaTh OCHOBHBIE CBOMCTBA CTPOUTEIIbHBIX MaTEPUAIOB, UCIIOJIb3YEMbIX JIJIsl HECYIIUX KOHCTPYKIUMA
YMETb MPUMEHSThH 3HAHUSI O CBOMCTBAX MaTEPHUAJIOB MPHU BHIOOPE X MEXAaHUYECKHUX XapaKTePUCTUK IS

pacucToOB HA ITPOYHOCTD.

BJIaJAC€Th OCHOBAMHU MEXaHHNYCCKHUX HUCIIBITAaHHI MaTCpHraJIOB B J'Ia60paTOpHBIX YCIIOBUAX.

WuxenepHas rpaduka
3HATh MPaBHJIA BHITIOJHEHUS YEPTEKEH U TPAPHUKOB;
YMETh CTPOUTH PACYETHBIC CXEMBI, SITIOPBI U TPadUKH.

HudopmalinoHHbIE TEXHOJIOTUN
3HATh OCHOBHEBIC MOHSATHUS MHPOPMATUKH, COBPEMEHHBIC CPEICTBA BRIYUCIIUTEILHON TEXHUKH,
YMETh pellaTh CHUCTEMbl JMHEWHBIX aireOpanvyeckux ypaBHEHUH C NPUMEHEHUEM MPOTrPaMMHO-

BBIYHUCIIUTCIIBHBIX CPCACTB,

BJIAICTb HABbIKAMHW PCHICHUA MHKCHCPHBIX 3a/la4 C IIOMOIIbIO ITPUKJIIAIHBIX ITPOTpaMM.

Ne Kon u HanMeHoBaHMe UHIMKATOpA
[Tocneayrolue NUCHUTIIMHB
/1 JOCTHKCHHS KOMITCTCHITUU
OIIK-3.1, OIIK-5.7, OIIK-5.9, OIIK
1 [MexaHuka rpyHTOB
-5.10
OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK
2 |CrpouTtenbHas MEXaHUKA -1.5, OIIK-1.8, OIIK-3.1, OIIK-6.11,
OIIK-11.1, OIIK-11.3, OIIK-11.6
3 |OcHoBanus u GyHIAMEHTBI IK-1.1, IK-1.2, T1IK-1.4
4 |KOHCTPYKLIMHU U3 JepeBa U MIACTMACC OIK-3.10, OIIK-3.12, ~ OTIK-4.6,
OIIK-6.6, OIIK-6.9, OITK-6.11
5 OyHgaMeHTH  OOJBIIENIPOICTHRIX W BhICOTHBIX 3manmii  u|[IK-1.2, TIK-1.4, TIK-1.5, TIK-1.8,
COOpY KEHHI I1K-2.1, [1K-2.2, I[1K-4.1, I1K-4.2
6 |Hemuuelinbie 3a1aun CTPOUTEITBHON MEXaHUKH ITK-1.6, T1K-1.8
Teopus pacuera Ha TMHAMUYECKHUE U ceiicmuaeckue BoznercTrus|[TK-1.6, [TK-1.8
8 [HayuHo-uccnenoBarenbckas pabora I1K-3.1, T1K-3.2, TIK-3.3
. . OIIK-3.10, OIIK-3.12, OIIK-4.6,
9 |OO6cnenoBanue, UCTIBITAHKUE 3/ITaHUN U COOPYKEHUIN

OIIK-6.6, OIIK-6.9, OIIK-6.11

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €IUHHIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHMUYeCKHX
4YacoB, BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4awiuMxcs ¢ npemnogasartesieM (Mo BHAAM y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp

N3 Hux yacsl Ha

Bup yaebHol paboThI Beero MPaKTHYECKYIO
4acoB o 3 4

ATOTOBKY
KonrakTHas padota 160 64 96
Jlexmmonnskie 3ausatus (JIek) 64 0 32 32
JlaboparopHsie 3ansTus (J1ad) 8 0 4 4
[pakTuueckue 3austus (Ip) 88 0 28 60
HMHuast kOHTaKTHas padoTa, B TOM YHCJIeE: 3,7 1,85 1,85




KOHCYJIBTAIINH 110 KYPCOBOM paboTe (MPOeKTY), 16 0.8 0.8
KOHTposbHBIM pabotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIo (caJya 3a4deTa,
3a4yeTa ¢ OIICHKOM; 3aIliTa KypCOBOW paOOThI 1,6 0,8 0,8
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KOoHCYIBTAIHS TIepeT YK3aMEHOM U c1adya 0.5 0,25 0,25
Yacpl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositeibHas padora (CP) 160,8 69,4 91,4
O0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIS)
yacel:| 360 144 216
3a4eTHbIE eINHHUIbI: 10 4 6
5. Copep:kaHue JUCUMILIMHBI (MOAYJis1), CTPYKTYPMPOBAaHHOe IO paszjejaM (TeMaM) ¢ yKa3aHHeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI
5.1. TemaTuveckuii 11aH TUCHUIUIMHBI (MOJTYJIS )
Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
% JIEKIUHU 113 JIP Bcero a
Ne Pasfens! AUCIUILINHEL g . Cp wac > | mocTmxenn
[0} .
O W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MIPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIL
Bcero | ueckyroo | Bcero | yeckywoo | Bcero | ueckyro h705
HOAro- HOATro- HOATro-
TOBKY TOBKY TOBKY
1. |1 pa3zgen. OcHOBHBIE OHATHS,
TUIIOTE3bI U IPUHIUIIBI
CONIPOTHUBIICHHS] MAaTEPUATIOB
OIIK-1.2,
OCHOBHBIE TMOHSTHUSA, THIOTE3bI OIK-15
1.1. |u npuHOUTEI conpoTHBICHUs| 3 | 2 3,5 5,5 OHK-3.1’
MaTepHuaoB OHK-li i
2. |2 pazgen. LlenTpanbHoe
pacTsHKEHUE-CKATHE CTEPIKHS
OIIK-1.2,
VYeunus U HanpsoKeHUs  TpH OITK-1.5
2.1. |ueHTpaIbHOM ckatuu-| 3 [ 2 1 4 7 OHK-3.l’
pacTsHKeHUH OHK-li i
OIIK-1.2,
MexaHudeckue OIK-15
2.2. |XapaKkTepUCTHKU 3| 2 2 3 7 OHK-3.1’
KOHCTPYKIIMOHHBIX MaTE€pUaIIOB OIK-1 1 i
OIIK-1.2,
23 Pacuersl Ha mnpouyHOCTH IpHU 3| 1 1 25| 45 OIIK-1.5,
PaCTsHKEHUU-CKATHUH. OIlK-3.1,
OIlK-11.1
OIIK-1.2,
Cratvuuecku  HEOIpEJeIUMbIe OIK-15
24. |3amaunm  mpu  pactsokenun u| 3 | 1 4 6,9 | 11,9 OHK-S.l’
cRati OIK-11.1




3. |3 paszzen. 'eomerpruueckue
XapaKTePUCTUKH TTOMEPEUHBIX
CEYCHHI
OcHOBHBIE MMOHSATHS. OIIK-1.2,
31 ['eomeTpuyeckue 3 5 OIIK-1.5,
" |xapaKkTepucTHUKU IIPOCTBIX OIIK-3.1,
duryp. OIIK-11.1
OIIK-1.2,
I'eomeTpuyeckue
3.2. |xapax " 35| 75 |QUKLS,
2. x:p: TEPUCTHKH COCTaBHBIX , : OIK-3.1.
ceretmt OIK-11.1
4. |4 paznen. OcHOBBI TeOpUH
HaIpPSHKEHHBIX COCTOSHUMI
. OIIK-1.2,
Bu bl HanIpsHKEHHBIX COCTOSTHUH.
41 e 9 3 OIIK-1.5,
. |JIuneitHoe HaIpsHKCHHOE OIK-3.1
COCTOSIHHE. OIK-11.1
OIIK-1.2,
49 [Tnockoe HaIpsLKEHHOE 4 8 OIIK-1.5,
" |cocTostnue OIIK-3.1,
OIIK-11.1
OIIK-1.2,
I'paduueckoe  mpencraBieHue
4.3 3 6 OIIK-1.5,
.3. [m1ockoro HaIPsSHKEHHOTO OIK-3.1
COCTOSIHHMSI. OIK-11.1
OIIK-1.2,
44 O0BeMHOE HaIpsHKEHHOE 9 5 OIIK-1.5,
" |cocTostnue OIIK-3.1,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
4.5. [Teopun mpoyHOCTH. 3 5 OITK-3.1,
OIlK-11.1
OIIK-1.2,
. OIIK-1.5,
4.6. [UucTelil caBUT 2 3 OTK-3.1.
OIlK-11.1
5. |5 paznen. Kpydenue crepxHs
OIIK-1.2,
51 Kpyuenue crepHs Kpyrioro u 4 8 OIIK-1.5,
" |KOJIBLIEBOTO CEYECHUIT OIIK-3.1,

OIlK-11.1




OIIK-1.2,

59 Kpydenue cTepxHe HEKpyTIoro 5 4 OIIK-1.5,
" |ceueHUs OIlK-3.1,
OIlK-11.1
OIIK-1.2,
53 CBoOogHoe Kpy4CHHE 4 7 OIIK-1.5,
"' |TOHKOCTEHHBIX CTEPKHEM. OIIK-3.1,
OIlK-11.1
6. |6 paznen. Ilnockuii n3rud
MPSMOJIMHEMHOTO CTEPKHS
OIlK-1.2,
OIIK-1.5,
6.1. |Ycunus npu miockoM u3ruoe 8 16 OIK-3.1
OIIK-11.1
OIIK-1.2,
6.2 Uucteiii  u3rub. HopmanbHbie 2 6 OIIK-1.5,
" |Hanpspkenus npu u3rude OIlK-3.1,
OIIK-11.1
N OIIK-1.2,
[Tonepeunsiit u3ruo.
6.3. |K 2 | ¢ |OQUKLS,
3. acagem,HbIe HaIPSOKCHUS. TIPH OIK-3.1
H3THDE. OITK-11.1
OIIK-1.2,
['maBHBIC  HaANpsDKEHUS  MPpHU
6.4 Ge. P 5 | g |OHK-LS,
4. [monepeyHoM  W3TH e.v acuer OTK-3.1.
TOHKOCTEHHBIX CEUEHUH. OIMK-11.1
OIIK-1.2,
[lepemenienuss nOpu  MIOCKOM OIIK-1.5,
6.5 U3ruoe 14 27 OIIK-3.1,
OIIK-11.1
7. |7 paznen. Hast KOHTaKTHas
pabora
OIIK-1.2,
OIIK-1.5,
7.1. |Wnas koHTakTHas paboTa 1,6 OTTK-3.1,
OIIK-11.1
8. |8 pa3nen. Kontpons
OIIK-1.2,
. OIIK-1.5,
8.1. [3auer c oreHKOM. 9 OIK-3.1
OIIK-11.1
9. |9 pa3nmen. Cnoxnoe

COIIPOTUBIICHUE
IPSIMOJIMHEMHOTO CTEPKHS




OIIK-1.2,

OIIK-1.3,
OIIK-1.5,
Kocoi . OIIK-3.1,
g1 |Kocol #  mpocTpaHCTBEHHBI 44| 104 OIIK-
176307 ()
6.11,
OIIK-
11.1,
OIlK-11.3
OIIK-1.2,
9.2 Bneuentpennoe cKaTue- 7 16 OIIK-1.5,
" |pactsoxenue OIIK-3.1,
OIlK-11.1
OIIK-1.2,
93 CoBMecTHOE meiicTBHe n3rnda u 7 14 OIIK-1.5,
" |kpyuenus OIIK-3.1,
OIlK-11.1
10. |10 pa3znen. KpuBonuueiinsie
CTEPKHU
OIlK-1.2,
Hampspkenus u nepemerieHus B
10.1.|cTepkHAX C€ KPUBOJIMHEHHOMN 6 9 OINK-1.5,
il N i OITK-3.1,
OeHIo OIK-11.1
11. |11 pa3znmen. YcToiunBOCTh
CKaTBIX CTEPIKHEH
OIlK-1.2,
111 Y CcTOMYUBOCTH LEHTPAITBHO- 8 18 OIIK-1.5,
"’|cxaToro cTepKHs OIIK-3.1,
OIlK-11.1
OIlK-1.2,
112 Henunelinple 3amaum  pacuera 3 v OIIK-1.5,
" [rubkux crepkHen OIlK-3.1,
OIlK-11.1
12. |12 paznen. OcHoBHBIE
ypaBHEHUS TEOPUU YIIPYTOCTH
OIlK-1.2,
OcHOBHBIE MPUHIIATIBI u
191 N 3 4 OIIK-1.5,
1. |nomymiennss TUHEHHOW Teopuu OTK-3.1.
yHpyroett OIK-11.1
OIlK-1.2,
. OIIK-1.5,
12.2.|Teopust HanpsDKEHUN 6 17 OTTK-3.1,

OIlK-11.1




OIIK-1.2,

. OIIK-1.5,
12.3.|Teopus nedopmanuii 2 2 5 9 OIIK-3.1,
OIIK-11.1
OIIK-1.2,
. OIIK-1.5,
12.4.|0606mieHHsIiT 3aKkoH ['yka 05 2 3 5,5 OIIK-3.1,
OIIK-11.1
OIIK-1.2,
[ToctanoBka  3amad  Teopuu OIIK-1.5
12.5. yl;pyI“OCTI/I U METOApl  HX 1,5 8 9 18,5 OI1K-3.1,
PCIICHHA. OIIK-11.1
13. |13 pasnmen. Ilnockas 3anaga
TEOPHH YIPYTOCTHU B I€KAPTOBBIX
KOODPJMHATAX
OIIK-1.2,
131 OCHOBHBIE ypaBHEHUS IUIOCKOU 15 4 5.5 OIIK-1.5,
3a/1a4d TEOPUH YIPYTOCTH OIlK-3.1,
OIlK-11.1
. OIIK-1.2,
Pemenve  miuockoi  3amaum OIIK-1.5
13.2.|reopun YIPYTOCTH B 15 10 121 235 OIIK-3.1,
HaNpSOKCHUSX. OIK-11.1
14. |14 paznen. OcHOBBI TeOpun
IUIACTUYHOCTH U MOJI3YYECTH
OIIK-1.2,
OIIK-1.5,
14.1.|{OcHOBBI TEOpHUH MJIACTUYHOCTH 2 2 OIK-3.1,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
14.2.|OcHOBBI TEOPUH MOJI3Y4IECTH 1 1 OIIK-3.1,
OIlK-11.1
15. |15 pasnmen. IHas KoHTaKkTHAas
paborta
OIIK-1.2,
OIIK-1.5,
15.1.|/nas xoHTakTHAas paboTta 1,6 OIIK-3.1,
OIlK-11.1
16. |16 paznmen. KoHTpOib
OIIK-1.2,
OIIK-1.5,
16.1.|9x3amen 27 OIIK-3.1,

OIlK-11.1




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HanmeHnoBaHue 1 KpaTKoe COAEPKAHUE JIEKIUI
pasn Y TEMBI JIEKIU I
OCHOBHBIE NOHSTHS, TUIIOTE3bI U IPUHLIMIIBI COIIPOTUBIICHUS MATEPUAJIOB
[Ipenmer compoTuBieHUsT MarepuayioB. Buasl aedopmanmii. CpoiicTBa
OCHOBHBIE TIOHATHS, .
uaeanpHoro marepuana. Uneanuszauus reomerpuueckoi popmol. Pacuernas
TUIIOTE3bI U MPUHIIUIIBI o
1 MOJIENIb CTEPXKHEBOTO AJIEMEHTa U ee cBoiicTBa. Knaccudukanus Harpy3ox.
COTIPOTHBIICHHIA Meroa cedyeHMil 1 BHYTPEHHHUE CUJIbL. Y CUIIUS B C€UeHHUH cTepkHs. [lonsTre
Matepuasion O HaIPSKECHUSX.
MIPUHLUIT He3aBUCUMOCTH AeicTBus cui. [lpunnun Cen-Benana.
VYeunus 1 HanpsiKEHUs IPU LIEHTPATBHOM COKaTHH-PACTSKEHUN
Omnpenenenue ycuiauil mpu pacTsHKEHUU-CKATUU CTEPKHs. AOCOIIOTHBIE U
YCums M HanpsuKCHUs 3akonbl ['yka u Ilyaccona. Ompenenenue
5 S —— OTHOCHUTEIIbHBIC ne(bopMaIva. YK y: . P
HOpMaJIbHBIX HamNpsDKeHUH. PacTspkeHune CTepKHS COOCTBEHHBIM BECOM.
CAATHA-PACTKCHII CrepxeHb paBHOrO comnpoTuBieHus. lloTeHIMaNbHAsT SHEPrusi yHpyrou
nedopmariuu.
MexaHn4ecKHre UCTIBITAHUS U XapaKTEPUCTUKU MATEPUAIIOB.
OcHOBHBIE BHABI MaTEpUAIOB IO XapakTepy paspyuieHus. Hasnauenwue
MEXAHUYECKHX HCIbITaHWI. JluarpaMma pacTssKeHUs MajoyTriepoauCTON
Mexanunueckue CTaJIi ¥ €€ OCHOBHbBIEC XapaKTEPUCTUKHU. J(narpamma yCIIOBHBIX HalpPsHKEHUI.
3 XapaKTEPUCTUKU XapakTepUCTUKHA TPOYHOCTH, IUIACTUYHOCTH M YINPYrocTH. fIBieHue
KOHCTPYKIIMOHHBIX  |Hakiena. JluarpamMma ckatus ctajiu. JuarpaMmel CKaThs- PaCTSKEHUS UHBIX
MaTepUaIoB IJJACTUYHBIX MAaTEpUalOB. YCIOBHBIA Ipenena TeKydecTH. JluarpaMMsbl
CKATUSA-PACTSKEHUS]  XPYNKMX  MarepuajoB W HUX  [POYHOCTHBIE
xapakTepucTuku. [lon3zyyecTts u penakcanus HanpspkeHuil. KoHueHTpanms
HaPsHKEHUM.
PacdeTsl Ha MPOYHOCTH NMPHU PACTHKEHUU-CIKATHI
[TonsTe 00 oONacHBIX HANPSDKEHUSAX JUIS TUIACTUYHBIX M XPYIKHUX
PacdeTs! Ha MPOYHOCTH (MaTepuaioB. MeTojx pacuera 1O JOMYCKAa€MBIM HANpsOKEHUSAM. Y CIIOBHE
4 MIPU PACTSHKEHUU- MIPOYHOCTH IIPH PACTKEHUU-CKATUU. TpH TUIA 3a/1a4 HA IPOYHOCTh. MeTos
CKaTHH. pacyera MO MPEAeNIbHBIM COCTOSIHUSIM. HOPMAaTHUBHBIE M PAacyETHHIC
CONIPOTUBJICHUS Marepualia. Y CIIOBUE IPOYHOCTH. Y CIOBUE KECTKOCTHU IPHU
pacTsHKEHUU-CIKATHH.
CraTtuuecku HEONpeaeIMbIe 3a/1a4i IPU PACTXKEHUH U CKATUU
[lonsATHE O CTaTMYEeCKM HEONpeAeNIuMON 3ajgade. ['pynmnel ypaBHEHUN IS
Cratuuecku pelieHusl CTaTUYeCKH HeompenenumMoil 3anauu. OmnpeneneHue yCWINA B
5 | HEOPE/IEIMMbIE 33/1a4H |CTATHYCCKH HEOIIpeIeIUMOIN CTEPKHEBOM CHUCTEME NIpU YIpyro pabote
IPY pacTsHKEHHM M |MaTepuana. PacueT Ha MpOYHOCTh MO YHPYrod CTaguu Ie(pOpPMUPOBAHUSL.
CKATUU Pacuer no npenenbHOMY MIIaCTHYECKOMY COCTOSIHUIO. OCOOEHHOCTH pacueTa
CTaTUYECKM HEONPEIEIUMBbIX CHUCTEM Ha HM3MEHEHHE TeMIlepaTypbl H
HETOYHOCTb M3TOTOBJIEHUS €€ JJIEMEHTOB.
OcHoBHbIe OHATHUSA. | 'eOMeTpUUecKIe XapaKTePUCTUKU TPOCTHIX QUTYP.
OcHoBHble noHATHS. |[loHSATHE 00 OCHOBHBIX TEOMETPUUYECKHUX XAPAKTEPUCTUKAX TITIOCKOU (DUTYPHI.
6 ['eomeTpuyeckue CraTtudyeckiue MOMEHTBI, OCEBbIC, IIEHTPOOEKHBIE W TOJSIPHBIE MOMEHTHI
XapaKTEPUCTHKH WHEPIIMU. MOMEHTBI CONPOTUBICHUS. Panuycekl wuHepuuu. Bbeluucinenue
MPOCTHIX PUTYD. XapaKTEPUCTUK MPOCTEUIINX CEUEHUM: IPAMOYTOJIbHUK, KPYT, KOJIBLIO.
['eomeTprueckne xapakTepUCTUKN COCTaBHBIX CEUECHHM.
['eomeTpruecKme TeopemMbl 0 MOMEHTAaX MHEPLMH INPU MAPAIIIETBHOM IEPEHOCE OCEN U IpHU
7 XapaKTEPUCTHKH MOBOPOTE CUCTEMBI OCe. [ TaBHBIEC IEHTPAIbHBIE OCHU U TJIABHBIE MOMEHTHI
COCTAaBHBIX ceueHull |MHepuuu. OnpeneneHue TeOMETPUUYECKUX XAPAKTEPUCTUK COCTABHBIX
CEYEHUI Ha OCHOBE TEOPEM O MOMEHTAxX MHepLuH. [Ipumepsr.
8 Buibl HAIPSKEHHBIX Byl HanpsKEeHHBIX COCTOAHMN. JIMHEHOE HAaNPSKEHHOE COCTOSTHUE.




cocTossHuN. JInneriHoe
HanpsHKEHHOE COCTOSIHUE.

MOHSATHE O HANpPSHDKEHHOM COCTOSSHUM B TOYKE TBEPAOro  Tela.
XapakTepuCTUKa BUJIOB HAMPSIKEHHBIX COCTOSHUM. [ JTaBHBIE HANIPSIKEHUS U
IJIaBHbIE IUIOIIAAKU. JIMHEHHOe HampspKeHHOe cocTosiHue. OmpeneneHue
HanpsHKEHUM MO HAKJIOHHOM TUTOIAJIKE.

[inockoe HanpsiKEHHOE
COCTOSIHUE

IInockoe HAIps>KEHHOC COCTOAHUEC

HaHpH)KeHI/ISI 10 HAKJIOHHBIM ILIOIIAJAKaM IIPpU IIJIOCKOM HAIIPsSA)KCHHOM
COCTOSIHUH. 3aKOH IMapHOCTH KacaTCJIbHBIX HaHpﬂ)I(eHHfI. OHpC,Z[eJ'IeHI/Ie
TJIaBHBIX HaHpH)KCHI/Iﬁ 1 IIOJIOKCHUA TJIaBHBIX INIOINAAOK. MakcuManbHBIS
KacCaTCJIbHBIC HAIIPSAKCHUA. HpI/IMepI)I.

10

I'padpuaeckoe
IpeCTaBICHUE TNIOCKOTO
HATPSHKECHHOTO
COCTOSIHUSI.

I'paduueckoe npeacTaBaeHUEe INIOCKOTO HANPSKEHHOTO COCTOSIHUS
VpaBHeHuss kpyra Mopa 1pu  IUIOCKOM  HANPSHKEHHOM — COCTOSIHHH.
IToctpoenne kpyra Mopa IO IJIaBHBIM HaIIpSDKEHHSAM. IIOCTPOEHHUE Kpyra
Mopa 1o HanpspKEHUsM Ha IMPOU3BOJIBHBIX ILIOMIanKax. lcrnomb3oBaHue
Kkpyra Mopa s onpenesieHus HaNpsHKECHUH 110 HAKJIIOHHBIM ILIOIIAAKaM U
IJIaBHBIX HamnpspkeHW. IlpuMeHeHue moniroca B rpaduvyeckoM peIIeHUud
3aJ1a4H O I.H.C.

11

O06beMHOE HaTPSKEHHOE
COCTOSIHUE

O0beMHOE HAMPSXKEHHOE COCTOSIHHE.

XapakTepucTHKa  OOBEMHOTO  HAmNpsHKEHHOTO  COCTOsiHMA.  TeH3op
HanpspkeHnid. O000menHblii 3akoH ['yka. OTHOCHTENbHAsE OOBEMHAas
nedopmarus. YnenbHas NOTEHIMaldbHas 3Heprus aedopManuu. DHEprus
M3MEHEHHsT 00beMa W SHEprus u3MeHeHus (Gopmbl sieMeHTa. [loHsTHE O
Kpyrax Mopa npu 00beMHOM HaIpsHKEHHOM COCTOSIHUU.

12

Teopuu npoyHOCTH.

Teopuu NpOYHOCTH AJIA IIIIACTUYHBIX U XPYIKUX MATEPUAIIOB

[IpoBepka MNpPOYHOCTH IPU  CIOKHOM  HANPSIKEHHOM — COCTOSIHUU.
OKBUBAJICHTHbIE HanpspkeHus. Kilaccudyeckue TeOpuM MNPOYHOCTH IS
XPYIIKMX ¥ INTACTUYHBIX MaTepuanoB. Teopus npounoctu Mopa. Ilonsatue o
MEXaHUKE TPELIUH.

13

YuCcTeI COBUT

YucTelil cnBur

UYucteiil cnasur. ['naBHble HanpsbkeHus. Kpyr Mopa. OtHocutenbHbIe
nedopmaruu. 3akoH ['yka mpu 4ucToM caBure. YaenbHas MOTEHLUAIbHAS
sHeprus aAeopmanuu. Y cloBus IPOYHOCTH MPU YUCTOM caBure. PacueTsl Ha
cpes.

14

Kpyuenue crepxus
KPYIJIOTO M KOJIBLIEBOTO
CEUYECHUN

Kpyuenue ctep:kHs KpyIiloro 1 KOJbLEBOIO CEYEHUM

Ycunus npu kpydenun. Hanpsbxkenus u aegopmanyivl npu Kpy4eHUH CTEPKHS
Kpyrioro cedeHus. OnpeneneHue yriioB 3aKpy4uBaHus. KPYUeHHE CTEPIKHEN
KOJIBIIEBOTO CEYEHHs. YCIOBHS TPOYHOCTH M KecTKocTU. KpydyeHue B
ynpyro-mactuyeckoi craguu. IloreHuuanbHas sHeprus nedopmanuu npu
KpyueHuu. Pacuer UIMHAPUYECKON NPYKUHBI C MAJIBIM 1IarOM BUTKA.

15

Kpyuenue crepxnei
HEKPYIJIOrO CeUeHus

Kpydenue crepkHel HEKPYIJIOrO CeYeHUs

Kpyuenune CTEPKHA IIPSAMOYTOJIBHOTO CEYCHMUS. Omnpenencuue
MaKCUMaJIbHBIX HANpsDKEHUN M YIoB 3akpyunBaHusA. KpydeHue crepxHen
JUIMNTHYECKOTO U TPEYroJbHOTO PAaBHOCTOPOHHEIrO Ce€ueHus (OCHOBHBIE
pe3yNbTaThl).

16

CBo0O0HOE KpyueHue
TOHKOCTEHHBIX
CTEpKHEH.

CB000OIHOE KpyUeHHE TOHKOCTEHHBIX CTEP)KHEH.

CBo0OoHOE KpydeHHME TOHKOCTEHHBIX CTEp)KHEH OTKPBITOro MpOQuIIs.
Kpyuenue TOHKOW mNpsAMOYroibHOW Tmosockl. MemOpaHHas aHAJIOTHSL.
OnpeneneHne MakCUMalbHBIX KacaTe€lIbHBIX HANPSOHKEHUM W YIJIOB
3akpyunBanusi. CBOOOHOE KpyUEHHE TOHKOCTEHHBIX CTEP)KHEW 3aMKHYTOIO
npo¢uid. 3aKOH MOCTOSHCTBA NMOTOKA KacaTeIbHBIX HamnpspkeHui. @opmyia
Bbpenara. Onpenenenne KeCTKOCTU CEUEHUS 3aMKHYTOTO MPOQUIIS.

17

Yceunus IIpU MJI0CKOM

Ompenenenne yCWIHKN MPU TIIOCKOM H3ruoe




u3rude

Bunsl ycunmuit npu um3rube. OmnpeneneHue yCWIMHA METOAOM CEUYCHHUH.
IIpaBuno 3HAaKOB Ui IONEPEYHOW CHIJIBI M M3TUOAIOIIEr0 MOMEHTA.
[Toctpoenne »smiop ycunuid. uddepeHnmanbHble 3aBUCHMOCTH  MEXKAY
YCUIIMSIMA U UHTEHCUBHOCTBIO Harpy3KH. CIeACTBUS U3 U depeHInanbHbIX
3aBucuMocTei. [Ipumepsl pemienus 3aaay.

YucTelid U3ruo.

Yucteiit m3ru6. HopManbHbie HaNpsHKeHUs: IpU U3ruoe.
Yuctbiit n3ru6. OCHOBHbIE JOMYLIEHHS TEOPUH YUCTOro u3rubda. Ilonoxenue
HeliTpanibHOl  ocu. CBs3p KPHUBHU3HBI M30THYTOH OCH € H3THOArOIUM

18 Hopwmaibabie MOMEHTOM. BpiBog Qopmynbl A HOPMaIbHBIX HampsbKeHUi. Dmropa
HANPsKEHMS P U3rube |HOPMAIbHBIX HANpPsKEHUH. YCloBHE NPOYHOCTH. PanuoHanbHble (OpMBI
HoInepeyHbIX ceueHuil. baiaka paBHOrO CONPOTHBIIEHUS U3TUOY.
ITonepeunstit u3ru6. KacatenpHble HaNpsHKEHUS IPH U3TUOE.
. Xapakrep negopmanuii mpu momepedyHoM u3rude crepxHs. OCHOBHBIC
ITonepeunsrit u3ruod. .
19 . JONYUIEHUs JUIsl ONIpE/IesIEHUs] KacaTelbHbIX HanpsbkeHuil. BeiBoa Gopmysibt
XypaBckoro. Omopbl KacaTelabHbIX HANPSOHKEHUM [UIsi MAacCUBHBIX U
HalpsDKEHUs Npu U3ruoe. .
TOHKOCTEHHBIX CEUEHHH. Y CII0BUE IPOYHOCTH. IIOHATHE O LIEHTpe U3ruoa.
I'nmaBHBIE HAIIPSKEHUS TIPH [TOTIEPEUHOM U3rHoe.
I'maBHBIE HAIIPSHKEHUS .
banounoe HanpsikeHHoe coctosiHue. OnpeneseHne INIaBHBIX HaNpsKEHWH.
IIPU [IONEPEYHOM U3THOE.
20 ITpoBepka npouHoctu npu u3rude B oduiem ciyyae. [lonbop cedenus u
PacyeT TOHKOCTEHHBIX
9 MPOBEPKH MTPOYHOCTU U3THOAEMbIX 00K TOHKOCTEHHOTO MPOQUIISL.
CEYCHUM.
JuddepeHnmranbHOe ypaBHEHUE YIIPYTOU JIMHUK OaIKH
21 [lepemerenus npu  [BeiBox 1M pepeHInanbHOr0 ypaBHEHHSl yOPYrod IHMHHM OalKd U €ro
IUIOCKOM H3rube UHTEerpupoBaHue.  ['paHWYHBIE  yCIOBMS.  AHAIMTUYECKUH  CcHoOco0
ONpeeeHUs IepeMeEIIeHuI. MeTo 1 Ha4alIbHBIX 1apaMeTPOB.
OHepreTM4yeckuii ~ Merolx  ompenenacHus — nepeMmenieHuil.  Popmyna
MakcBesuia-Mopa.
O06o0011eHHbIe CHITBI K 000011IeHHBIE TepeMeltieHus. [loTeHnnanbpHas sHeprus
21 [Mepemerenust mpu  [Aepopmanum  npu  usruoe. Teopema  KacTtuibsHo. dopmyna
IUIOCKOM H3rude Makcsemia-Mopa.  Meron ~ Makcsemna-Mopa  nng onpelencHus
NepeMeleH B ypyrom crepxHe. [IpakTnueckoe BEIYUCIEHNE HHTErPaioB
Mopa. ®opmyna Bepemarnna. @opmyna Cummncona. [Ipumepsr.
Kocoii u mpocTpaHcTBEHHBIN U3rub
Kocoi VYcunus u HanpspKeHUs IpU KOcoM M3rube. Y paBHEHUEe HEUTpaTbHOW JTMHUU
OCOH 1 . .
. |u ee coiicTBa. Dmniopa HOPMaJbHBIX HAaNpsOKEHUH. YCIOBHE MPOYHOCTH.
24 IIPOCTPAHCTBEHHBIN
5 [Ton6op npsMOyrosbHOro M JByTaBpoBoro ceueHus. IlepememieHus mpu
U3ru .
kocom u3rube. [Ipocrpancrsennsiit u3ruo. [lpumep pacuera.
BHeneHTpeHHOE cxKaTHe-pacTsKEHHE CTeP KHS O0JIBIION HKECTKOCTH.
Yeunuss W HampsDKeHUsT TpU  BHELIGHTPEHHOM — CXKaTHH. Y paBHEHHE
HENUTPAJIbHOW JIMHUM U €€ MIOCTpOeHUe 1o oTpe3kam. CBOMCTBA HENTpaIbHON
IuHUAWA. B3anMHOE pacmosioKeHHE TOJMIOCOB WM HEUTPAJIbHBIX JIMHUM.
o5 BHeneHTpeHHOE C)kaThe |[IOCTPOEHUE JIIOPhl HOPMAJIBHBIX HANpPSOIKEHWH. YCIOBUE IPOYHOCTH.
-pacTsKeHHe [Ipumepsl pacuera.
Anpo ceuenus. CpolictBa sapa ceueHus. l[locTpoeHue dAapa cedeHHs
CrocoO00M HEUTpaJIbHBIX JIMHUWA M CIIOCOOOM MOJIOCOB. Snpo cedeHus ams
npocredmx ¢uryp. [Ipumepsl mocTpoeHus sapa ceyeHHs A COCTaBHBIX
CEYCHMII.
. CoBMecTHOE AeiicTBHe U3ruda u KpydeHus
CoBMecTHOE AeiicTBHE
26 M3rub6 ¢ KpydeHHEM CTEp)KHsS KpYIJIOrO  IONEPEeYHOro  CEYCHHS.

n3ruba u KpyueHus

HanpsipkenHoe cocTosiHre B OaCHOM TOYKE. Y CJIOBUE TPOYHOCTH Yepe3




MIPUBEJCHHBI MOMEHT 10 pa3IMYHBIM TEOPUSAM MpOoYHOCTH. OmnpeneneHue
IUIOCKOCTU  JICHCTBHSI IOJHOIO M3rMOAlOIIEro MOMEHTa M IOJIOKEHUS
HEUTPaJIbHOU JINHUU.

N3rub ¢ kpydeHHeM CTEp>KHs MPSIMOYrOJIbHOIO CeUeHHs. XapakTep 3Iop
HanpspkeHuid. Bpibop omacHbeix Touek. Ilogbop cedeHuss U3  yCIOBUS
IIPOYHOCTHU MPU KOcoM u3rude. IIpoBepku mpoyHOCTH.

27

Hanpspokenus u
IepeMELLEHUS B
CTEPXKHSX C
KPUBOJIMHEHHOHN OChIO

HanpsixeHus u nepeMenieHus B CTEPKHIAX ¢ KPUBOJIMHENHOHN OCBIO.
Knaccudukanmss  KpUBOJMHEHHBIX  CcTepkHeW.  Hampsokenwss  mipum
[EHTPAIILHOM C)KaTHH. 3aKOH U3MEHEHUsI OTHOCUTEIBHBIX jAedopMaruii npu
yucroM u3rubde. Ilonoxenue HeiirpasibHoro cinosi. @opmyna s HOpMaIbHbBIX
HanpspkeHud. OnpeneneHue paavyca KpPUBU3HBI HEUTPAIbHOIO  CIIOSL.
[TpubnuxenHas ¢popmysa s CMelLIeHus HeliTpabHoro cios. Popmyna uis
IIEPEMELICHUI B CTEPIKHIX MAJION KPUBU3HBI.

28

VY cTOYUBOCTh
LEHTPATbHO-CKATOTO
CTEPIKHS

Y CTONYMBOCTD LIEHTPAIBHO-CKATOIO CTEPIKHS

[Tonsatue 06 ycronumBocTH (opM paBHOBecus. Kpurepunm ycTOWYHMBOCTH.
[TonsiTie o KpuTHYECKON Harpyske. 3amaya Ditnepa. BeiBon dhopmysbl s
KPUTHYECKOW CHJIBI. 3aBUCHMOCTh KPUTHYECKOM CHUJIBI OT YCJIOBUU
3aKperuieHus: cTepkHs. Pacuernas panmuHa crepkHA W Kod(duimeHt
npuBeaeHua. KpuTudeckue HampspkeHHUs. YCTOWYMBOCTB 3a TMpefesiaMu
ynpyroctd. ¢opmyisl DHreccepa, Scuackoro, Kapmana. monmHbslil rpaduk
KPUTHYECKHUX HaIPsHKEHUI.

IIpakTueckuil pacyeT Ha YCTOMYMBOCTH II0 HOPMaM IIPOEKTUPOBAHMS.
Koadpdumment mnpomonpHoro wusruba. Ilombop ceueHus, ompenencHue
JIOITyCKaeMOW HArpy3KH.
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Henunelinplie 3anaun
pacyeTa ruOKux
CTEpKHEU

Henunelinble 3a1aun pacyeTa riOKUX CTEpKHEN

Pacuer ruOKOro BHELIEHTPEHHO-CHKATOIO CTEPXKHS MO Ae(HOPMUPOBAHHOMY
COCTOSIHUIO. 3aBUCHUMOCTh MEXy IPOruOOM M CKMMAIOILEN CHUJION; MEXITY
HaIPSDKEHUSMHU U CKUMAIOLLIEN CUIION. ITpeiesbl IPUMEHUMOCTH PEIICHUS.
Pacuer rubkoro cxaro-u30rHyTOro crepkHsa. lIpomonbHO-TIONEpeyUHbIit
n3ru0. mpUOIMKEHHOE pelleHue A MPOruboB, U3rHOAIOIUX MOMEHTOB U
HOPMAaJIbHBIX HANPSKEHUMH.

30

OcHOBHBIE IMPUHIUIIBI 1

JONYILEHUS IMHEMHON
TEOPUHU YIPYTOCTH

Brenenue. OCHOBHBIE MPUHIIUIIBI U JIOMYIIEHHS TEOPUHU YIIPYTOCTH.
[Ipenmer Teopun ympyroctu. OCOOEHHOCTH T.y. B CpaBHEHHUH C
COMPOTHUBIICHWEM MarepuaioB. [HUMOTE3bI O CBOWCTBAX UIACAITHHOTO
MaTepuanga u 0 Majaoctu aedopmaruii. [IpuHIMT HE3aBUCUMOCTH JEWCTBUS
CWJI U TIPUHIIUII JOKATHHOCTU JCHCTBUS YPaBHOBEIICHHBIX CHJ. BHemnrHue u
BHYTpPEHHUE CUJIbl. KOMIIOHEHTHI HAPS>KEHHOTO COCTOSIHUSI.

31

Teopus HanpsbKeHUN

Teopus HanpsbKkeHUN

JuddepennnanbHble ypaBHEHUS! PaBHOBECHS. 3aKOH MApHOCTH KacaTeJbHBIX
HanpspkeHni. HanpsbkeHuss 1o HakKJIOHHBIM IUIOIIAAKaM. YCJIOBHS Ha
MOBEPXHOCTU Teja. | JaBHbIE IMJIOLIAJAKU W TJIaBHbIE HANpsDKEeHUs. TeH30p
HanpspkeHui. [1lapoBoil TeH30p U 1€BUATOP. HHTEHCUBHOCTD HAIIPSKEHUH.

32

Teopus nedhopmaruit

Teopus nedopmaruii

[lepememienuss u aedpopmanuu. 3aBUCHMOCTh MEXAY JepopManusiMu U
nepemernieHusIMH (popmynsl Komn). YpaBHeHUs: COBMECTHOCTH JeopManinit
(ycnoBus Cen-Benana). JIuneiiHble U yrioBsle AedopMmanuy Mo 3aJaHHBIM
HanpasieHusM. TeH3op nehopmaly u riaaBHble JeGopMaluu.

33

O0001LIEHHBII 3aKOH
I'yka

3akon ['yka B oOmem ciydae aHuzoTpomHoro Tena. CokpalieHne ducia
YIPYTUX TOCTOSIHHBIX JUISI OPTOTPOIHOTO U U30TPOIHOTO TeJa. MpsMas U




obpartnast popmbl 00001IeHHOTO 3aK0Ha ['yKa A1 H30TPOIMHOTO Tena.

ITocTanoBka 3aJa4

[TocTaHOBKa 3a/1a4 TEOPUH YIPYTOCTH U METOJBI UX PELICHUS

CBojika OCHOBHBIX ypaBHEHHUH Teopuu yrnpyroct. CriocoOsbl penieHus 3aaad
TEOPUM YIPYIOCTHU: B HANPSDKEHUSX, B MEPEMELICHUAX M B CMELIAaHHOU
¢dopme. Pemenne 3agaun T€OpUn yIpyrocTH B MEPEMEUICHUAX. Y PaBHEHUS

34 TEOPHH YIIPYTOCTH U
METONLL HX DOLICHI JIsama. Pemenue 3a1a4u TEOpUN YIPYTOCTH B HAIIPSKEHUSIX TP TOCTOSIHCTBE
g p " |oObeMHBIX cuil. TUIbI TPaHUYHBIX YCIOBUN Ha NOBEPXHOCTHU Tena. Teopema
€IMHCTBEHHOCTU. MeTo/Ibl pelleHus 3a7ad TEOpPUHU YIPYTrOCTH.
OcCHOBHBIE YpaBHEHUS IUIOCKOHN 3a7a4ll TEOPUH YIPYTOCTH.
OcHOBHbIE YypaBHEHUS
. [Tnockas nedopmanus. OO0OIIEHHOE IJIOCKOE HANpPSKEHHOE COCTOSHUE.
35 | mockoi 3a1auu TeOpun "
OCHOBHBIE YpaBHEHHUS U TPAHUYHbIE YCIOBUSA AJIS PELICHUS IUIOCKON 3a1a4H.
YIPYTOCTH
Pemenue ninockoii 3a1au TEOPUU YIIPYTOCTU B HAIPSIKEHUSAX.
Pemenue mnockou VYpaBHeHUs IJIOCKOH 3aJa4M T.y. B HAIPsDKEHUAX. Y paBHeHHe Mopuca JleBu.
36 3aJIa4M TeOPUHU OyHKIUS HanpspkeHud Opu. burapMoHmueckoe ypaBHEHHE s (QYHKIHU
YIPYTOCTH B HanpsDKeHUH. YCIOBUS Ha IMOBEpXHOCTU. PemieHue miockoil 3amaum uis
HANPSKEHUSIX. NPSMOYTOJIBHOM OTHOCBSI3HOW 00JIaCTH B areOpanyecKuX MOJIMHOMAX.
OCHOBBI TEOPUH JIACTUYHOCTH
[Ipocreiimue 3aaaun TEOPUH MIACTUYHOCTHU. Vcronp30BaHNEe AUArpaMMbl
Oc [Mpanarns. Yopyro-mnactaueckuii u3ru6 6anku. OCcHOBHI AeopMamoHHON
HOBBI TEOPUU .
37 p TEOPHH IUIACTUYHOCTH. [IpocToe HarpyxeHHe. MHTEHCUBHOCTH HaIpsDKEHUI
IUIACTUYHOCTH .
u  npedopmanmii. Kpurepunm mnmactmunoctn Tpecka-Cen-Benmana wu
['yOepa-Museca. @usuueckue THUIOTE3bl M (PU3MUECKUE COOTHOLICHMS
neOpMaMOHHON TEOPHH TTACTUYHOCTH.
OCHOBBI TEOPUH MOI3YUYECTH
38 OCHOBBI TEOPHUU [Ton3yuecTs u penakcauusi B TBEpAbIX Telax. Mojenu BA3KO-yIPYTUX Tell.

MMOJI3y4eCTH

JInnelinasg mnomsydects. HacneacTBeHHas Tteopus mnonsydectd. Teopus
HacyeCcTBEHHOro crapeHus. [Ipunuun BoasTeppa.

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanue pasaciia

Ne .
pasn U TEMbI IPAKTHUECKUX HanmenoBanue u coaep:kaHue NPaKTUYECKUX 3aHATUN
3aHATHI
OnpeneneHne yCWIMH M HampsDKEHUM MPU LEHTPaIbHOM PACTSKEHUHU U
Ycunus v HanpsbKeHus  |CKaTUH
2 IPH [IEHTPATLHOM Omnpenenenne ycwinid B pacTSIHYTOM-C)KaTOM CTEP)KHE METOJIOM CEYEHHUH.
CKaTUU-pacTsDkeHnH  |Beluncienve HanpsbkeHui. IlocTpoenue smiop ycuavi M HamnpspKEHUH.
Omnpenenenne ycuiaui 1 HaNpsKeHUH 0T COOCTBEHHOT'O Beca.
PacueTsl Ha MPoYHOCTL PacdeT Ha MPOYHOCTH PACTSHYTOr0-CXKATOTO CTEPIKHS
4 IPH PaCTSHKEHHUHU- [TonGop  cedyeHuss  pacTAHYTOro-C)KaTroro  cTepkHs.  OmnpeneneHue
CKaTHH. JIOITyCKaeMOM Harpy3ky Ha CTaTUYECKH OINPEAEIUMYIO PACUETHYIO CXEMY.
C Pemenne ctaTuyecky HEONPEAEIUMBIX 3aa4 IIPU PACTSHKEHUU -COKATHHI
TaTUYECKH
Pacuer craTudecky HEONPEIEIUMOIO CTEPKHS IIPU PACTSHKECHUU-CXKATUU HA
HEOIIPeNeIIUMBIE 3a1a4l .
5 CUJIOBBIE W  TEMIlepaTypHble  BO3JeHCTBHsA. Pacuer  craTtmyecku
IIPU PACTSKEHUU U . .
HEONPEIEIUMON CHUCTEMBl HA pPACTSHKEHUE-CXKATUE II0 YIPYroM CTaauu
C)KaTun
neOpMUPOBAHHUS U IO MIPEIETbHOMY IJIACTHYECKOMY COCTOSIHUIO.
eomeTprueckue ['eomeTpuyeckne XapakTepUCTUKHA COCTABHBIX CEUCHUH.
7 XapaKTePUCTHKU Pemenne 3amaun 00 oONpeAeNeHMHM TE€OMETPHUECKUX XapaKTePUCTHK
COCTaBHBIX CEUEHUN |CIOKHOTO HECUMMETPHUYHOI'O CCYCHMUS.
HccenenoBanue mIOCKOro HAMPS)KEHHOTO COCTOSTHUS
[1mockoe HanpsiKEHHOE -
9 Pewrenne 3a1aun 0 HaNPsKEHUSX 110 HAKJIOHHOM IIJIOIIAKE IIPU IIJIOCKOM

COCTOAHHC




HampsDKEHHOM — COCTOSIHWMM — (aHanmuTthuecku). Pemenwe 3amaum 00
OIpPENICJICHUN TJIABHBIX HANpsIKEHUH U TOJO0XKEHUS TIJIaBHBIX IIOLIAJI0K
(anamuTnueckn). OnpeneneHne MakCUMalbHbIX KacaTeIbHbIX HAPSKEHU.

Pemenne 3a/la4 IIJIOCKOIr'o HaIIps>KCHHOT'O COCTOAHHA C IMOMOLIIbIO KPYI'OB

I'paduueckoe
padp Mopa.
IIPEJICTaBIEHHE IIJIOCKOIO . .
10 Pemenue 3amaun 06 onpeneneHny HapsHKEHUH 10 HAKJIIOHHOM IUIoIajiKe ¢
HaIpsHKEHHOT O
IoMOUIbI0 Kpyra Mopa. PemieHune 3amauu O TJaBHBIX HAIpsDKEHUAX U
COCTOSIHUS.
IIOJIO’KEHUH TJIaBHBIX IUIOIIAA0K C IIOMOLIbIO Kpyra Mopa.
06 AHanu3 II0CKOro HaNpsHKEHHOTO COCTOSIHUSA
11 BEMHOC HAPAAKCHHOC | B, 1y ycnenne JTUHEHHBIX, YTIIOBBIX H 00BEMHON OTHOCUTEIBHBIX AePOpMaIIHii
TOSIHU
cocToARMC IIPU TUIOCKOM Halps>KEHHOM COCTOSIHUU.
ITpoBepka MPOYHOCTHU IPU CIOKHOM HaNpPsKEHHOM COCTOSIHUU
[TpoBepka MpoyHOCTH U onpeaeseHne pakTrHueckoro ko3dduuuenra 3amnaca
12 Teopuu MpoYHOCTH.
U1 XPYIKOr0 M IJJACTUYHOIO Marepuana IpH IUIOCKOM HaIpsKCHHOM
COCTOSIHUH.
[TonOop ceueHus CIJIOLIHOTO W IOJIONO Bajla NMPU KPYYEHUU W3 YCJIOBUM
IIPOYHOCTHU U KECTKOCTH
Kpyuenwue crepxxuss  |Pemenne 3amaum o mondope cedeHus Bana npu KpydeHud. Iloctpoenue
14 | kpyrioro u KoNbLUEBOro |3MIOPBI KPYTAIUX MOMEHTOB. [Ton00p ceueHus CIIOMHOrO U MOJIOro Baja U3
CeueHui yCIIOBUSL MPOYHOCTH; U3 YCJIOBMSI IKECTKOCTU. BpIOOp OKOHYATEIbHBIX
nuaMeTpoB Bajia. [locTpoeHue smopsl YIJI0B 3aKpyYUBAHMSL.
. |xpydeHue cTepxHS NpsMOYroJIbHOTO CEUEHUs
Kpyuenue crepxuen .
15 [Ton6op NpsAMOYTOJIBHOTO CTEPKHS PU KPYYEHUH U3 YCIOBUI NPOYHOCTH U
HEKPYTJIOro CeUeHHUsI
KECTKOCTH.
OrnpezeneHre yCHIMM U IIOCTPOCHHE SITIOP MPHU U3rnoe 6anox
Omnpezenenue peakuuidi Onop HpU PasIMYHbIX BHJAX 3aKPEIUICHUs OaliKu.
Boruncnenne ycwiuii B NONEpPEYHBIX CEUYEHMSX Oalku NpU  HU3THOeE.
CocraBiieHHE AHAINTUYECKUX 3aBUCUMOCTEH Ul MONEPEYHOW CHIBI U
17 Ycunmus npu mIockoMm  (u3rudaromero MmomeHTa. [loctpoenue 3mrop ycuinuii 1 MxX IpoBepKa Ha OCHOBE
u3rube middepeHManbHbIX  3aBUcHMoOcTell.  Vcronb3oBaHMe — CIEACTBUM U3
g depeHINaTbHBIX 3aBUCUMOCTEN AJI ONpeeNeHns MONePEeYHbIX CUII 10
SMIOPE MOMEHTOB W HW3MEHEHMsS M3TH0aloIuX MOMEHTOB 10 3III0pe
MOTEPEYHBIX CHJI. DMIOpPhl YCUIIMM MpPH Harpys3ke C JMHEWHO MEHSoIencs
WHTEHCUBHOCTBIO.
. [TonGop ceuenus H6anok npu U3ruode
YucTelit u3ruod. Ao0p P
18 HobMaTbHLLS [TocTpoenue 31op ycuinuii ¥ moa0op NPSMOYTOJIbHOTO HOMEPEYHOT0 CEUECHUS
P OaJIKM U3 YCIIOBUS IPOYHOCTH 110 HOPMAJIbHBIM HANpPSKEHUSIM.
HaIpsDKEHUs IpU U3ruode
. [TonGop ceuenus 6anok npu U3ruode
[TonepeunsIit U3ruo.
IIpoBepka MpOYHOCTH B ONACHBIX TOYKAaX C MAKCUMAJIbHBIMU KacaTeIbHbIMU
19 Kacarenbnbie
HanpsLKeHUsMU pu u3rubde 6anok. Pemenue 3anad.
HaANPSDKEHUs IPU U3ruoe.
[Ton6op monepeyHoOro ceuyeHus JBYTaBPOBOW OAIKu
I'1aBHBIE HAIIPSKEHUS 700p p A ABYTanpoBoy
[Toctpoenne smiop ycunuii B usrubaemoil 6Ganke. Ilonbop momepedHoro
IpY TONIEPEYHOM U3THoe. .
20 CEUeHHUs B BHJE JBYTaBpa IO COPTAMEHTY NpoKaTHOM cramu. IIpoBepkn
Pacuer TOHKOCTEHHBIX
o MIPOYHOCTH B OMACHBIX TOYKAX JIByTaBPOBOI'O CEUEHHUSI.
CEYEHHUH.
Omnpenenenue nepemMenieHui B 6ajaKe aHaTUTUIECKUM CIIOCOO0M
TepeMerer s mpi CocraBnenue u penieHue AUQGGEepeHInaIbHOr0 ypaBHEHUsI U30THYTON OCH
21 P p 6anku. OnpeseneHrne MOCTOSHHBIX HHTETPUPOBAHUS U3 IPAHUYHBIX YCIOBUI

IUTOCKOM HU3THOE

3aJa4u. Brranciaenue nepeMemeHI/Iﬁ B 3aJaHHBIX CCUCHUAX.




MOCTPOCHHUE U30THYTOM OCH OAJIKHU. IPOBEPKA YCIIOBUS KECTKOCTH.

21

Ilepemenienus npu
IUIOCKOM HU3THOe

Ompenenenue nepeMenieHnid B 0aiake YHEPreTHYECKUM METOI0OM
[TocTtpoenne smiop M3ruOaOIMX MOMEHTOB B 0allkax B TIPY30BOM U
€IMHUYHOM COCTOSHUSX. Bpluncinenne wuHTerpanoB Makcemia-Mopa.
Hcnonp3oBanue cnoco6oB "mepeMHokeHus " amop. OnpeneseHne TMHEHHBIX
U YIJIOBBIX IT€pEMEILECHU.

24

Kocoit n
MIPOCTPAHCTBEHHBIN
u3rud

[Ton6op cedenust 6amku Mpu KOCOM U3rnde

[Tonbop nomepedyHOro cedyeHus B BMJE NPSIMOYTOJIbHMKA (IBYTaBpa) AJs
Oasiku, paboTarolmeid B YCIOBHSIX KOCOTO (IPOCTPAHCTBEHHOI'O) H3rHOA.
Omnpenenenne nporuda u MPoBepKa YCIOBUS KECTKOCTH.

25

BHenentpennoe cxarue
-pacTsKeHHe

BHeneHTpeHHOE cKaTHe CTEPKHS OOJIBIION KECTKOCTH
BHELIEHTPEHHO-CKAThIl  CTEPXKEHb MOHO-CUMMETPUYHOIO CEYCHMS U3
xpynkoro marepuana. Onpenenenue ycuwiuid. Iloctpoenue HelTpanbHOMN
JIMHUM U 3II0pBl HanpspkeHui. Onpenenenne onacHbIx Touek. Onpenenenue
BEJIMYUHBI JOITYCKAaeMOW Harpy3Ku U3 yCioBus podyHocTU. [locTpoenue sapa
CCUCHUS.

26

CoBMeECTHOE HEiiCTBUE
n3ruda v KpydeHus

Pacuer npocTpaHCTBEHHOIO CTEPXKHS Ha U3TUO C KpyUYEeHUEM

Omnpenenenne ycuiauil B MPOCTPAHCTBEHHOM CTEPIKHE M IIOCTPOCHHUE DIIIOP
ycwuid. [logOop Kpyriioro cedeHusi CTEp>KHS NMpPU JCHCTBUU KpydeHUS U
n3ruba. IToctpoenue HelTpanpHOU auHUU. IIpoBepka mpouHoctu. [Toadop
MPSIMOYTOJIBHOTO CEYEHMsI CTEp)KHSI NP KPYYEHHH C HU3ruOOM B JBYX
IUIOCKOCTSX. IOCTPOCHUE AP HanpsbkeHu. OnpeeseHne OnacHbIX TOYEK.
[IpoBepku MPOYHOCTH.

27

Hanpsixenns u
IepeMeILEHUs B
CTEPIKHSX C
KPUBOJINHEHHOU OCBIO

Onpenenenre HaIPsKEHUN U IEpEMEILEHUN B KPUBOJIMHEIHOM CTEPKHE
ITocTpoenue 3mr0p ycuinii B CTEpKHE C KpUBOJIMHENHOM ocbro. Onpenenenue
IIOJIOKEHUSI HEUTPAIBHOIO CJIOSl B IIPSAMOYIOJIBHOM cedeHHH. lloctpoeHue
SMIOPBI HOPMaJIbHBIX HamnpsbkeHui. OnpeneneHne nepeMenieHus 3aJaHHOro
CEYCHMS CTEP/KHS MAJION KPUBU3HBI.

28

Y CcTONYNBOCTH
[EHTPATHHO-CKATOTO
CTEPIKHS

Pacuer Ha yCcTOMYMBOCTBH HEHTPAIBHO-CKATBIX CTEPIKHEN

OnpeneneHne KpUTUYECKONW CHIIBI M JIOIYCKAa€MOW HAarpy3kd U3 YCIIOBUS
YCTOMYHMBOCTH LIEHTPAIIbHO-CKATOTO CTEPKHSL.

[TonGop momepeyHoOro ceyeHHs LEHTPAIbHO-CKATOTO CTEPXKHS U3 YCIOBHUS
YCTOMYUBOCTH.

29

Henuneineie 3amaun
pacueTa ruOKux
CTEpKHEU

Pacuer cxaTo-U30rHYTBIX CTEpPKHEN 110 1e()OPMUPOBAHHOMY COCTOSIHUIO
[Ton6op ceueHust C:kaTO-U30THYTOTO THOKOTO CTEPKHS C y4E€TOM MPOruboB OT
MIPOJIOIBHOM CHJIBI.

31

Teopus HanpsKeHUN

Ananns HAIIPAKCHHOI'0 COCTOSAHUSA B OKPECTHOCTHU TOYKH

Onpenenenre KOMIOHEHTOB MOJIHOTO HANIPSDKEHUS 110 HAKJIOHHOM TUIOIIAIKE
M0 KOOPAWHATHBIM OCsM. Onpez[eneHI/Ie HOPMAJIBHOI'O HAIIPSKCHUA U
IIPOCKLUM  KAacaTeJIbHOIO HAINpsDKEHUs HAa  3aJaHHOE  HallpaBIICHUE.
OnpeneneHre  WHBAapUAHTOB  HANPSIKEHHOTO  COCTOAHMA.  Pemenue
KyOMYecKoro ypaBHEHHs Ui OINpeNeNeHUs TJaBHBIX  HANPSKCHUH.
OrnpenenieHne HANpaBIAOIMIMX KOCHHYCOB HOPMAJIEH K TJIABHBIM ILIOIIAIKaM
pelIeHueM  CHUCTEMBbl JIMHEWHBIX ypaBHEHMH. PasnoskeHue TeH30pa
HaIpsDKEHUI Ha IIapOBOM TEH30P U IEBHATOP.

32

Teopus nedopmaruii

Onpenenenue aedopMaruii mpu 00bEMHOM HANPSKEHHOM COCTOSTHUH
Omnpenenenre IrIIaBHbIX JUHEHHBIX nedopmanuil u 06beMHON nedopmanuu.
Omnpenenenue JaMHEHHOW JAedopManuy 1O 3aJaHHOMY HAalpaBJICHUIO.
Onpenenenue yria cBUra MeXxay 3aJJaHHbIMU HalpaBJIeHUSIMU.

33

O0001LIEHHBII 3aKOH
I'yka

O0600m1eHHbI 3aKkoH ['yka
Omnpenenenre OTHOCUTEIBHBIX JedopManuii uyepe3 HampsbkeHus (mpsimast
¢dopma 3akoHa ['yka) 1 HanpspKEHU Yyepe3 OTHOCUTENbHBIE 1eopMaIiiu




(oOpatHas ¢popma 3akoHa ['yka. Onpenenenue o0beMHON AeopMarium.

ITocTanoBka 3amau

®opMyIUpOBKA IPAHUYHBIX YCIOBHH HA IIOBEPXHOCTH Teja
3anuch CTaTUYECKUX W KUHEMAaTHYECKUX T'PAaHMYHBIX YCJIOBHUN Ha OOKOBOM

34 TEOPHH YIIPYTOCTH H .
MIOBEPXHOCTU IUIACTUHKU B JEKApTOBOM CHUCTEME KOOPAMHAT IO 3aJaHHBIM
METOJIB! X PCLICHHA. Harpys3KkaM U CBSI3SIM TBEPAOIO Tela.
Pemenune oOpaTHOI 3a/1a4u TEOPUHU YIIPYTOCTH
IToctanoBka 3amau  |OnpeneneHue Harpy30K, IPUIIOKEHHBIX K YIIPYTOMY CTEPKHIO 1O 3aJJaHHBIM
34 TEOpHH yIpyroctd ¥ (QYHKLHUAM KOMIIOHEHT nepemelienui. Mcnons3oBanue ypaBHenuii Koy,
METObI UX pelenus. [0000menHoro 3akona I'yka, rpaHHYHBIX YCJIOBUI HA IOBEPXHOCTH TeJIa.
Pemenue minockoit  |M3ru6 KOHCONM COCPETOTOYCHHOM CHIION, MPUIOKEHHOM Ha €€ KOHIIE
36 3a/1a4u TEOPUHU Pemenne 3amaun 00 u3rube KOHCONIM OOpAaTHBIM METOJIOM B HANPSDKEHUSIX.
YIPYTOCTH B CpaBHeHUE C pelIEHNEM CONIPOTUBIICHUSI MAaTEPUATIOB.
HaIpsOKEHUSIX.
Pemenue nmnockoi N3rub 6anku Ha ABYX OMOpax paBHOMEPHO PACIPECIICHHOW Harpy3Kon
36 3a/1a4U TEOPUH Pemenne 3amaun 00 n3rube Oanku HA JBYX OMOPax C MOMOIIBIO (DYHKITUH
YOPYrOCTH B HanpsokeHui. CpaBHEHHE € PEIIEHUEM CONPOTUBIICHUSI MaTEPUAIIOB.
HaNpsHKEHUSX.
Pemennie mockoil 3amaud TEOPUHM YIPYTOCTH C TOMOIIBI0 (YHKIIHH
HaIpsOKEHUN
. Pacuer miuockoil mpsIMOYroJibHOM IIJIACTUHKM MPU Pa3JIMYHBIX BapHAaHTAX
Pewrenue nnockoit o
Harpy3kd W KHHEMaTHYeCKUX TpPaHUYHBIX YCIOBHHA. 3amaHa (QyHKOUA
36 3a/1ati Teopun HanpsDKEHUH B BHAe anreOpanyeckoro mnoiuHoma. I[IpoBepka ycioBus

VIIPYTOCTH B
HaIpsHKEHUSX.

OMrapMOHUYHOCTH (QYHKUUH HanpspkeHuil. [lomydeHue BBIpaXeHHH IS
HanpspkeHui. @opMyIMpOBKa IPAHUYHBIX YCIIOBUH JJIsl BCEX MOBEPXHOCTEU
KOHTypa IUTACTHHKH, B TOM YHCJIEe B MHTEerpaibHOU (hopme. CpaBHEHHE C
pELIEHUEM COITPOTUBIIEHUS MaTEpUAJIOB.

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

Ne
an | T TEMBI 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
P paboT
Mexanunueckue
3 XapaKTePUCTHKU Boinonnenue nabopatopHoii padoTsl Ne 1 "Jlnarpamma pactsixeHus: oopasna
KOHCTPYKLUMOHHBIX |13 MaJIOYTJIEPOIUCTON cTanu".
MaTepHaJioB
OmnpezneneHue yrioB 3aKpy4MBaHHUs TOHKOCTEHHBIX CTEP)KHEH 3aMKHYTOTO
CBoboaHOE KpyUueHUE P yr pyd P vt
npoduns
16 TOHKOCTEHHBIX .
. JlaGopatopHas pabota Ne 2. OmnpenesieHue yrioB 3aKpyUHBaHUs CTEPIKHEH.
CTEep)KHEH.
Kocoii u Ornpezenenne nepeMenieHnid mpu KOCOM U3rude
24 HpoCTpaHCTBEHHBIH  |Bbimonnenue madoparopHoii paborer Ne 3. OnpeneneHue nepeMeIleHHd B
H3rHo Oayike TIpu KOCOM M3THOE.
Y CTOWYHUBOCTH Onpenenenne KPUTUIECKON CUJIIBI TS LIEHTPATbHO-CKATOTO CTEPKHS
28 | wenTpambHO-ckaroro [JlaGoparopubie pabotel 12, 13, 14. VCTOHYMBOCTL CHKATBIX CTEPKHEN C
CTEpIKHS Pa3IMYHBIMU CIIOCOOAMU 3aKpETIeHNs KOHIIOB.

5.4. CamocrosTenbHas paboTa o

OyJaromuxcs

Ne | HaumenoBanue paszaena o
Y T —— CopepxaHue caMOCTOSITENbHON pabOThI
OCHOBHBIE TIOHATHS, OcHOBHBIE IOHATHS, TUIIOTE3bl ¥ IPUHLIUIIBI COIPOTUBIIEHNS MAaTEPHAIIOB
1 | runoressi i npumHIHTE W3ydeHue TeopeTHuecKoro MaTepuana rno TeMe

COIIPOTUBJICHUA




MaTEepHAIIOB

Ycewnus u HanpsKeHus

2 MIPU LEHTPATILHOM N3yuenue TeopeTuyeckoro marepuana mno reme. BoimonHenue 3agauu 1.1 u3
coxatun-pactsokennn  |[KP Ne 1.
Mexanuyeckue MexaHnyeckne XxapakTepUCTUKA MaTepUaioB
3 XapaKTEPUCTUKU N3yuenue TeopeTnuueckoro Marepuana mo TeMe.
KOHCTPYKLMOHHBIX
MaTepuasioB
Pacuersl Ha mpo4HOCTH
4 MPU PaCTSHKEHUU- Nzyuenue Teopernyeckoro marepuaia no reme. Pemenue 3agaun 1.2 uz KP
CXKATHUH. Neo 1.
Cratuuecku Perrenue cratnyecku HEONPEACIUMBIX 3a/1a4 MPU PACTSHKEHUU-CoKATHI
g | HeOUpe/eMbIe 3371841 N3yuenne TeopeTHuecKoro MaTepuaia 1o TeMe 3aHsATus. BeinonHenue 3axau
IIPU PACTSKEHUU U 1.3u1.4KP Ne 1.
CKATUU
OcHoBHbIe OHATUA.  |BbIuncIeHre reOMETPUUECKUX XapaKTePUCTUK MPOCTeHuX puryp
6 I'eomeTpuueckue N3ydenune TeopeTHYecKoro Marepuana o TeMe.
XapaKTEPUCTUKU
POCTHIX QUTYP.
['eomeTpuueckue ['eomeTprueckne xapakTepUCTUKH COCTABHBIX CEUCHUM
7 XapaKTEPUCTUKU N3yuenue Teopernueckoro Mmarepuana no reme. Pemenue 3aaau.
COCTABHBIX C€YEHUH
HamnpsbxenHoe cocTosiHue B TOUKE Tea.
Buapt HanpsikeHHBIX
. . M3y4YeHUE TEOPETUYECKOr0 MaTepurasa o TeMe.
8 coctossHuil. JIunelinoe
HaIPsKEHHOE COCTOSTHUE.
9 I[nockoe HanpskenHoe |I17I0CKO€E HANPSKEHHOE COCTOSHUE
COCTOSIHUE Pemenue 3amaun 1.5 KP No 1 (ananutuueckn).
T'padmraecios I'padmueckoe penieHue 3a7a4 o MIOCKOM HANPSPKEHHOM COCTOSIHUU }
N3yuenune TeopeTnyeckoro Marepuania mno teme. BeimonHenue rpadguieckoit
10 |MPCACTABICHIE IIOCKOTO, ) oy 3amaun 1.5 PI'P Ne 1.
HaIpsKEHHOTO
COCTOSIHHSI.
O0beMHOE HAMIPSXKEHHOE COCTOSIHUE
11 ObnemHOE HANDKEHHOE N3yuenune Teopernueckoro Marepuaia. BeimoaHenue nyHkToB 3agaun 1.5 KP
COCTOSIHUE Nel.
[IpoBepky MPOUYHOCTH MPU CI0KHOM HAIPSKEHHOM COCTOSIHUH.
12 Teopuu npounoctu.  |M3y4eHne TEOPETHIECKOTO MaTepuaa o reMe. Pemenue nynkra sanauu 1.5
KP Ne 1.
. YuCTeIi COBUT
13 HucTbi caBur M3y4YeHUE TEOPETUUECKOr0 MaTepuasa o TeMe.
Kpydenue crepxHs  [KpYYEHHE CTEPIKHEN KPYITIOrO U KOJIBIIEBOIO CEYECHHUI
14 | xpyrioro u konblesoro |M3ydeHne TeopeTuueckoro Marepuaia no reme. Beinonnenue 3anayun 2.1 u3
CeYCHUI KP Ne 2.
. |KpydeHue crepiKHEel HEKpPYTJIOro MOMEePEeIHOr0 CEUCHMS
15 Kpyuaenne crepxneii N3yuenue teopernueckoro Marepuaia mno reMe. Beimonnenue 3anauum 2.1 KP
HEKPYIITIOTO CeYCHHs  |no
CBoOojgHOe kpydeHne |CB0OOOIHOE KpyueHUE TOHKOCTEHHBIX CTEepIKHEN
16 TOHKOCTEHHBIX N3yuenne TeopeTnueckoro Marepuaia mo TeMe.
CTEPKHEH.
VCHIHA IpH IIOCKOM [TocTpoenue >mIop MONEPEYHBIX CHII U H3THOAIOITINX MOMEHTOB B Oallkax
17 N3yuenne Teopernyeckoro Mmarepuana no reMme. Pemenne 3aaau.

n3ruoe




Brmonnenue 3aganus 2,2 u3 KP Ne 2,

Yucrteiii u3ruo.

Hopwmanbasie HanpspkeHus mpu u3ruoe. [logdbop ceuenuns narnbaemMuix OAIOK.
N3yuenue Teopernyeckoro marepuaia no reme. Pemenue 3agaun 2.3 uz KP

18 Hopwmaibabie No 2
HANpSDKEHUS TIpy u3rube |
. KacarenpHble HapsHDKEHUS TPU U3THOE. IPOBEPKA MPOYHOCTH.
[Toriepeunsrit u3ruod.
N3ydenue TeopeTnyeckoro Marepuaia no teme. Pemenue 3amau 2.3, 2.4 u3
19 KacarenbHbie
KP Ne 2.
HaAIpPsDKEHUs IPU U3ruoe.
I'maBuble HanpsokeHuss npu  usrubde. I[logbop ceueHUss TOHKOCTEHHBIX
['maBHBIE HAMIPSHKEHUS .
CTEPKHEH.
IpY TIONIEPEYHOM U3THOE.
20 N3ydenue TeopeTrnyeckoro Marepuaia no reme. BeimonHenue 3anauu 2.4 u3
Pacyet TOHKOCTEHHBIX
o KP Ne 2.
CEUYCHU.
Onpenenenue nepeMenieHni B 6aake aHATUTHIECKIM CIIOCOO0M
Ilepemenienus npu
21 N3ydenue TeopeTryeckoro Marepuaiia no reme. BeimonHenue 3anauu 3.1 u3
IJIOCKOM U3rube
KP Ne 3.
R Omnpenenenue nepemenieHuit merogom Makcpemia-Mopa
epeMenIeHUs IPU
21 pemMell p N3yuenune TeopeTudyeckoro marepuania mno reme. Boimonnenue 3agaun 3.1 u3
IJIOCKOM U3rude
KP Ne 3.
Kocoii u Kocoii u mpocTpaHCTBEHHBIN U3rn0
24 HpOCTpaHCTBeHHHﬁ I/I3yquHe TCOPCTUYICCKOTIO MaTCpUalia 1o TEMCE. Brinonnenue 3a1a4u 3.2 u3
U3ruo KP Ne 3.
BHELIEHTPEHHOE C)KaTUE CTEPIKHEN OOJIBIION )KECTKOCTU
BrenenTpenHnoe cxarue
25 N3ydenue TeopeTrHueckoro Marepuania no treme. Beinonnenue 3aganus 3.3 u3
-pacTsiKeHHe KP No 3.
C . CoBMecTHOE AeiicTBre U3ruba u KpydeHus
OBMECTHOE JIeHiCTBUE
26 p a N3yuenune TeopeTrueckoro Matepuaia mno reMe. Beimonunenue 3agauu 3.4. u3
n3rubda u K HUS
3r10a ¥ Kpyde KP Ne 3.
Hanpsixenus u Hanpsixenus u nepeMenieHus: B CTEPKHAX C KPUBOJIMHEUHON OChIO
97 repeMenieHus B N3yuenune Teopernueckoro Mmarepuana no reme. Pemenue 3amau.
CTEPIKHSIX C
KPHUBOJIMHEHHON OChIO
V CTORYUBOCTD Pacuer neHTpanbHO-CHKATHIX CTEPKHEN HA YCTOMYMBOCTD
28 | UEHTPaNTbHO-CKATOro |M3y4EHHE TEOPETHYECKOro MaTepuana mo teme. Pemenue 3ana4 3.5 u 3.6 u3
CTEPXKHS KP Ne 3.
Henunetinpie 3agaun  |[IpomonapHO-IONIEpeYHBINA N3TUO THOKUX CTEpKHEH
29 pacueTa ruOKux N3yuenune TeopeTnueckoro Marepuania mo TeMe.
CTEpKHEU
OcHoBHbIE TPUHIUMBI U [OCHOBHBIE TPUHIUIIBI U JOMYIIEHUS JTUHEHHON TEOPUHU YIIPYTOCTH
30 | momymienus nuHeiHON |M3yueHne TeOpeTHYECKOro MaTepHuaa o TeMe.
TEOPHH YIIPYTOCTH
AHann3 00beMHOT0 HANPSHKEHHOTO COCTOSTHUS
31 Teopus HanpsLKEHUI N3ydenue TeopeTnyeckoro Marepuaia no kypcy. Pemenune 3anauu 4.1 uz KP
Ne 4.
Teopus nedhopmaruit
32 Teopus nepopmanuii  [H3yueHue TeopeTuyeckoro Marepuaia no reme. Pemenune 3anaun 4.1 us KP
Ne 4.
33 O60061ennblii 3akon  |O0001IeHHbIN 3aKk0H ['yka
['yka N3yuenue Teopernueckoro marepuaia no reme. Pemenue 3aaau.
34 [TocTaHOBKA 33124 DopMyIUPOBKA TPAHUYHBIX YCIOBUM Ha TOBEPXHOCTH Tea.

TEOPUU YIIPYTOCTH U

N3ydenue Teopetnueckoro matepuania. Pemenue 3anaun 4.2 n3 KP Ne 4.




MCTOBI UX PCUICHUA.

Onpe;[eneHHe IrpaHUYHBIX YCHOBI/Iﬁ Ha MOBCPXHOCTH TCJIA.

ITocTanoBka 3amau

Pemenue oOpaTHO# 3a1a4u TEOPUHU YIIPYTOCTH
N3yuenue Teopernyeckoro marepuaia no teme. Pemenue 3agauu 4.3 u3 KP

34 TEeOpuun OCTHU U .
PHH YIpYT Ne 4. Pemienue o6paTHOI 3a1a4u TEOPUH YIPYTOCTH: OMIPEIEICHUE HAarPy30K,
METO/]Ibl UX PELICHMUS.
IIPUJIOKEHHBIX K CTEPIKHIO.

OcHoBHble ypaBHeHus: |[Tnockas nedopmarus. [mockoe HaMpsHKEHHOE COCTOSIHUE.

35 | mnockoii 3anaun Teopun |M3yueHne TeopeTuueckoro Marepuana o Teme.
YIIPYTOCTH
Pewenne minockonn  |PenieHue ruiockou 3a1adu TEOPUM YIPYTOCTH B HAIPSKEHUSIX

36 3aJ1auy TeOpuun N3ydenue TeopeTuyeckoro Matepuaia no teme. Bemmonnenue 3agauu 4.4 u3

YIIPYTOCTH B
HaIPSOKCHUSAX.

KP Ne 4.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMIIMHE BKIIOYAETCS CIeIyolee:

- U3y4€HHE TEOPETUYECKHX BOIIPOCOB 10 BCEM T€MaM JIUCLUILINHBI;

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- pellieHHEe AOMAIIHUX 3aj]1a4y U BbinojaHenue PI'P;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJITOTOBKA K 3a4YeTy C OLIEHKOH U SK3aMeHY.

Bri6op 3amaHust Ha BBIIOJIHEHUE PACYETHO-TPApUUECKON (KOHTPOJIBHON) pabOThl MPOU3BOAUTCS IO
mudpy Ha OCHOBE MOCIEAHUX HUGP 3a4€THON KHUKKU COTJIACHO METOAMYECKHM YKAa3aHHSAM I10 BBIIOJIHEHUIO
JTaHHBIX PadoT.

BbInonHeHno KOHTPOJIBHBIX (pacueTHO-Tpauueckux) paboT MOJIKHO MpPEALIeCTBOBAaTh H3y4dEHUE
COOTBETCTBYIOLIMX TEM TEOPETUUECKOI0 Kypca 10 MaTepuanam

JEeKIMH, ydeOHMKaM, IEKTPOHHBIM pecypcaM. [Ipexae yeM HauMHaTh pelleHue 3aJadu, He0OOXOAUMO
BBIUEPTUTH B MacmTade 3alaHHYIO0 PAacueTHYI0 CXEMYy M YKa3aTh Ha Hel BCE HMCXOAHbIC YHMCIIOBBIC TaHHBIC.
[Tpuctynas x peleHnIo KaXxJ 101 3a/1auu, HEOOXOIUMO YSICHUTh ce0e UCXO/IHbIE JaHHbIE, COJIEPKaHUE KaKI0ro
U3 TYHKTOB 33aJaHHs M ONPEACIUTb T€ METOAbI CTPOUTEIHHONM MEXaHWKH M CHOCOOBI PEUIeHHs, KOTOpHIC
IUTAHUpYyeTCs NpUMeHUTh. [Ipu mpoBeneHMM pacyeToB HEOOXOAMMO CTPOro MPHIEPKUBAThCA IMPUHATON
cucteMbl enuHuI m3Mepenns (puzndeckux BenuunH (CH) U cormacoBeIBaTh MEXIY COOOH pa3sMEPHOCTH ITHX
BEJIMYUH.

Bce pacuernbie popMyIIbl TOJKHBI 3aTUCHIBATHCS B OOIIETPUHATHIX 0003HAYCHUSAX, PACUETHBIC CXEMBI
JIOJKHBI BBIIOJHSTBCSA aKKYPaTHO, C BKIIFOUEHHEM BCEX HEOOXOJIMMBIX 3J€MEHTOB M 00O3HAYEHUH COIIACHO
crangaptam ECK/I.

Pemenne 3amau HEOOXOIMMO COINPOBOXKIATh KPATKMMU TIOSCHEHHMSMH, BCEMH HEOOXOJUMBIMU
pacueTraMu ¥ YETKUMHU CXEMaMHU C yKa3aHUEM B HEOOXOAMMBIX CIy4asX MaclITaOOB JJIUH U CUJL.

PacuetHo-rpaduyeckue paboOThl AOKHBI ObITH O(POPMIICHBI Ha CTaHIAPTHBIX JIUCTaX OeJol Oymaru
dopmara A3 (297 x 420) c cobmopenuem 'OCT. Ilpu odopmiernn paboThl B KOMITBIOTEPHOM BapHaHTE
JIOTYCKAeTCs MCIOJIb30BaHUE CTAHJAPTHBIX JHUCTOB Oenoit Oymarm Qopmara A4 (210x297), ecaum oHa
MOJTHOCTBIO BBITIOJIHEHA Ha KommbloTepe. Ha THTympHOM nmcTe 00S3aTENBbHO YKa3bIBAIOTCS HOMEP W
HauMEHOBaHHE PAOOTHI, (paMUITUS U MHUITHANBI cTyaeHTa U mudp. OOpa3isl 0pOopMIICHUS CTAaHAAPTHBIX JTHCTOB
JaHbl B TPWIOKEHUU K METOAWYECKMM ykazanusiM. OdopmiieHne paboT Ha Oymare npyrux (GopmMaroB He

7. OueHo4HbIe MATepPHAJIbI JJIsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI yCIEeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOCHUS AUCIMITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHIMKATOpa KOHTPOJIUPYEMOU
/1 (Momyms) cpencTaa
KOMITETEHIIUH

OcHoBHble TOHSTHS, TUNOTe3bl U mpuHimel| OIIK-1.2, OIIK-1.5, OIIK- 3.1, .

1 VYcrHbIl onpoc
CONPOTHUBIICHHS] MAaTEPUATIOB OIlK-11.1

2 Yeunus u HanpspkeHust npu nentpaigbHoMm|OIIK-1.2, OIIK-1.5, OIIK- 3.1, [YcTHblit o11poc,
CKATUH-PACTSHKEHUU OIlK-11.1 BbInoJiHeHNE KP No 1.

3 Mexanuyeckue xapaktepuctuku| OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YcTHbI ompoc, oT4eT o
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB OIlK-11.1 1abopaTtopHoOl pabore.

4 Pacuerst Ha mpouHocTh Tpu pactsokeHuu-|OIK-1.2, OTIK-1.5, OIIK- 3.1, |Pemenne 3amaun 1.2 KP
C)KATHH. OIlK-11.1 Ne 1.

5 Cratnyeckn Heompenenumble 3amgaun  npu|OIIK-1.2, OIIK-1.5, OIIK- 3.1, |V cTHbII Orpoc,
pPacTsKEHUU U CKATUU OIlK-11.1 BbinosHeHne KP Ne 1.

6 OcHOBHBIE MIOHATHS. I'eomerprueckue| OITK-1.2, OIIK-1.5, OIIK- 3.1, |YcrtHsIii onpoc. Pemrenue
XapaKTEPUCTHKH MPOCTHIX (PUryp. OIlK-11.1 3a/1a4.

v ['eomerpuueckue xapakrepuctuku coctaBHbIX|OITK-1.2, OIIK-1.5, OIIK- 3.1, [YcTHbI onpoc, perienne
CeueHui OIlK-11.1 3a7ad.




Bunpl HanpsskeHHBIX COCTOSHUM. JIMHeiHOe

OIIK-1.2, OIIK-1.5, OIIK- 3.1,

8 HaIPSKEHHOE COCTOSTHUE. OIlK-11.1 ¥ CTHBI 0npoc.
OIIK-1.2, OIIK-1.5, OTIK- 3.1, | CTHeM orpoc,
9 [[Inockoe HanpsHKEHHOE COCTOSIHUE BBIIIOJIHEHUE 3ajgaun 1.5
OIlK-11.1
KP No 1.
10 I'papuueckoe  mpexacraBienue  miockoro|OIIK-1.2, OIIK-1.5, OIIK- 3.1, [YcTHblit onpoc, perienne
HaIPSKEHHOTO COCTOSTHHUS. OIlK-11.1 3agaud 1.5 KP Ne 1.
OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YcTHBIH ompoc, peuicHue
11 |O6bemMHOE HaNPSAKEHHOE COCTOSTHUE
OIlK-11.1 3a7a4
OIIK-1.2, OIIK-1.5, OIIK- 3.1, | CTHeM onpoc,
12 |Teopuu mpoyHOCTH. BBIIIOJIHEHUE 3a1aun 1.5
OIlK-11.1
KP No 1.
13 |g . OIIK-1.2, OIIK-1.5, OIIK- 3.1, v .
UCTBIN CABUT OITK-11.1 CTHBIH ompoc.
YcrHbiit ompoc.
14 prquvHe cTepxHs Kpyraoro u konbiesoro| OIIK-1.2, OIIK-1.5, OIIK- 3.1, Boimonenme samaqm 2.1
CEUYeHUI OIlK-11.1
KP No 2
15 |k . OIIK-1.2, OIIK-1.5, OIIK- 3.1, v .
pY4EHHUE CTEP)KHEH HEKPYTIIOTO CeUCHUS OIK-11.1 CTHBII O1poC.
16 CBobogHoe Kpy4eHHUe toHkocteHHbIX | OTIK-1.2, OIIK-1.5, OIIK- 3.1, |YcrHbIi onpoc. Penienne
CTEPKHEH. OIlK-11.1 3a7ad.
OIIK-1.2, OIK-1.5, OTIK- 3.1, YcTHbId onipoc. Pemenue
17 |Ycunmst py IIIOCKOM U3TH0OE OINK-11.1 3a7ad4. Brinosinenue
' 3ananus 2.2 KP No 2.
Yucteiii u3run6. Hopmansueie nanpsoxenus|OIIK-1.2, OIIK-1.5, OIIK- 3.1, YcTHbiit onpoc. Peuieiie
18 6 OIK-11.1 3aad. Brimonnenue
HpH H3THOE ' 3amaq KP Ne 2.
ITonepeunslii U3TH0. Kacarensusie| OIIK-1.2, OITK-1.5, OIIK- 3.1, YCTHbiii onpoc. Pemenme
19 AruGe OINK-11.1 3a/1au. Brinonnenue
HATPDKEHHA HPH H3THOE. ' sanau 2.3, 2.4 KP Ne 2 KP
20 I'maBuple Hampspkenuss mnpu  nomnepedrom|OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YcrHblit onpoc. Pemenne
n3ruoe. PacueT TOHKOCTEHHBIX CEUECHUN. OIlK-11.1 3agaHus 2.4 u3z KP Ne 2.
OIIK-1.2, OTIK-1.5, OTIK- 3.1, |> CTHbIH onpoc.
21 |[lepememieHus MpH MIOCKOM U3THOE Boeinonnenue 3ananus 3.1
OIlK-11.1
KP Ne 3.
29 i 6 OIIK-1.2, OIIK-1.5, OIIK- 3.1,
Hasi KOHTaKTHas padora OIMK-11.1
23 I3 . OIIK-1.2, OIIK-1.5, OIIK- 3.1,
ayeT C OLICHKOM. OIMK-11.1
OIIK-1.2, OIIK-1.3, OIIK- 1.5, [YcTHbIi orpoc.
24 |Kocoit ¥ MpOCTpaHCTBEHHBIN U3rH0 OIIK-3.1, OIIK-6.11, Beinonnenue 3amaum 3.2
OIIK-11.1, OIIK-11.3 n3 Kp No 3.
OIIK-1.2, OIIK-1.5, OTIK- 3.1, |> CTHbiH onpoc.
25 |BHeneHTpeHHOe CxKaTHE-PACTIKEHUE Bemonaenue 3amaun 3.3
OIlK-11.1
n3 KP Ne 3.
) OIIK-1.2, OIIK-1.5, OTIK- 3.1, |> CTbiH onpoc.
26 [CoBMecTHOE JelicTBHE U3rH0a U KPYUCHHS Bremonnenue 3amaun 3.4
OIlK-11.1
n3 KP Ne 3.
27 Hanpsoxenus u nepemerienuss B crepxkusax ¢|OIIK-1.2, OIIK-1.5, OIIK- 3.1, [YcrHslit onpoc. Pemenne
KPUBOJIMHEHHOW OChIO OINK-11.1 3a/1a4.




) OIIK-1.2, OIIK-1.5, OTIK- 3.1, |7, CTHeI onpoc.
28 |YcToiunMBOCTh LIEHTPAIbHO-CKATOTO CTEPKHS OIMK-11.1 Beimonnenue — 3amaHuit
' 3.5u3.6u3 KP Ne 3.
29 Henuneitnple  3amaum  pacuera  ruOkux|OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YcTHBIH ompoc, penieHue
CTEp)KHEH OIlK-11.1 3a7a4.
30 OCHOPHLIue npurmmnel W gomymenus| OIIK-1.2, OIIK-1.5, OIIK- 3.1, Vet onpoc,
JMHEHHOHN TEOPUHU YIIPYTOCTH OIlK-11.1
31 |Teopus Hamossxemii OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YctHblit onpoc. Pemenue
P p OIlK-11.1 3aga4d u3 KP Ne 4.
32 |Teopus nedopmanuii OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YctHblit onpoc. Pemenue
puA icpopmar OIlK-11.1 3agad u3 KP Ne 4.
. OIIK-1.2, OIIK-1.5, OIIK- 3.1, .
33 |O6006meHnHbIH 3akoH ['yka OITK-11.1 YcTHBIH ompoc.
34 [locranoBka 3amau Teopun ympyroctu u|OIIK-1.2, OIIK-1.5, OIIK- 3.1, Vermiit onpoc.
METO/IbI UX PEIICHUS. OIlK-11.1
OcHoBHble  ypaBHeHMs Iutockod  3azauu|OIIK-1.2, OIIK-1.5, OIIK- 3.1, .
35 YcTHBIH ompoc.
TEOPUHU YIPYTOCTH OIlK-11.1
36 Pemenue mnockoit 3agaun Teopun ynpyroctu|OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YcTHbI# ompoc, peuieHue
B HANPSKEHUSX. OIlK-11.1 sagaun 4.4u3 KP Ne 4
37 lo OIIK-1.2, OIIK-1.5, OIIK- 3.1, v .
CHOBBI TEOPUH TIIACTUYHOCTH OIMK-11.1 CTHBIN OTIpOC.
38 o OIIK-1.2, OIIK-1.5, OIIK- 3.1, v .
CHOBBI TCOPHH TTOJI3yYECTH OIK-11.1 CTHBIN OIPOC.
39 |Wnas xonTakTHas paboTta OTK-1.2, ONK-1.5, OTIK- 3.1,
OIlK-11.1
10 3 OIIK-1.2, OIIK-1.5, OIIK- 3.1,
feanmet OIK-11.1

7.2. TUMOBBIE KOHTPOJIbHBIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIETO0 KOHTPOJIS YCIIEBAeMOCTH, HEOOXOTUMbIE
JUIS OLICHKU 3HAHUI, yMEHHI ¥ HaBBIKOB U (WJIN) OMBITAa MPO(ecCHOHAIbHOMN e TENbHOCTH, XapaKTePU3YIOIINX
3Tansl HopMUPOBAHHS KOMIETEHIIUH B MPOLIECCE OCBOCHUS AUCHUIUINHBI
KoHnTponbHble 3aaaHust ISl CaMOCTOSITENIbHON pabOThI Ha MPAKTUYECKUX 3aHATHUSAX.

(U1 TpoBepkH Cc(HOPMUPOBAHHOCTH HHAMKATOPOB JocTikeHus kommereHuuu OIIK-1.2, OIIK-1.4,
OIIK-1.5, OIIK-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OIIK-11.6, OTIK-11.13 )

3 cemectp. Daiin pacnonoxer B [Ipunoxenusix. Koutponeasie 3amaun. Cemectp 3.pdf
a Taxoke pasmeiten 1o aapecy DMOC Moodle hhttps://moodle.spbgasu.ru/course/view.php?id=2616

4 cemectp. @aiinbl pacnonoxkensl B Ilpwioxenusix. Konrpombhbeie 3amaun. Cemectp 4.pdf;
KontposbHble 3a1anus mo teopuu ynpyroctu. pdf
a Takke pasmernensl o aapecy DMOC Moodle https://moodle.spbgasu.ru/course/view.php? id=2616

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOYYEHHs MO AWCHUILIUHE (MOIYIIO) MPHU MPOBENACHUU TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHNE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHYECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUAX JUCIUTUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJICET HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3NPOBAHHBIE 3HAHUS TI0 JUCIUILINHE,

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MIOCTAaHOBKE U PEIIEHUH HayYHBIX U PO ECCHOHATIBHBIX 3aa4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOUpAET CTAaHIAPTHYIO METOUKY BBINOJIHEHUS 3a/1aHHI;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEpATyphl, PEKOMEHI0BaHHOH paboydeil mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OILICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJITYPbI UCIIOJIHEHUS 33]IaHUN;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMU YPOBEHb KYJIBTYPBI UCIIOJHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHMs A IMPOBEICHHUS IPOMEXKYTOUYHOM aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAUU 00yUYarOIINXCs
(mmst mpoBepku CHOPMHUPOBAHHOCTH WHIAUKATOPOB nocTuxkeHus: komrnereHnuu OIIK-1.2, OIIK-1.4,
OIIK-1.5, OTIK-1.7, OTIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OITK-11.6, OTIK-11.13)

3 cemectp. COnmpoTHUBIICHHE MAaTEPUATIOB

[IpenMeT conpoTUBIEHUS MaTepuaioB. Busl gedopmariuii.

CaoiicTBa uaeanbHOro Marepuana. Mneanuszamnus reomeTpudeckoi opmal.
Knaccudukanus Harpy3oxk.

Merto/ cedyeHnil 1 BHYTPEHHHUE CHIIbL. Y CHJIUSI B CEUEHHH CTEP KHSI.

[TonsiTue o HanpspxkeHusix. HopmaiibHble, KacaTeabHbIE U MOJHBIE HATIPSYKEHUS.
[Tpuniun HezaBucumMocTu aerctBusa cuil. [Ipuninun Cen-Benana.

Omnpenenenue yCUINI NpU PaCTIKEHUU-CKATUU CTEPIKHS.

AOcooTHBIE U OTHOCHUTENbHBIE Aedopmariuu. 3akonsl ['yka u [lyaccona.
Omnpenenenre HOPMAIbHBIX HAIPSDKEHUH MPU PaCTIKEHUU-CKATUU.

Pactsoxenne crepxHst coOOCTBEHHBIM BecoM. CTEpIKeHb PABHOTO COMTPOTHUBIICHHUS.
[ToTennuanpHas SHEPTUS YIPYroi 1edopMaluy IpHu pacTsHKEHUU-CKATHH.
OcHOBHBIE BUIBI MATEPUAJIOB TI0 XapakTepy paspymeHus. HaznaueHne MexaHuIecKux
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UCIIBITAHUU.

13. JlnarpaMMma pacTsKEHUsI MaJIOYIJIEPOIUCTON CTaIM U €€ OCHOBHBIE XapaKTepUCTHKU. /(narpamma
YCIIOBHBIX HaIpPsyKEHUH.

14.  XapakTepHCTUKH IPOYHOCTH, IUIACTUYHOCTH U YIPYTOCTH. SIBIEHNE HaKiena.

15.  JIlmarpamma cxkatus crainu. J[MarpaMMBbl CoKaTUsA-PACTS)KEHUS MHBIX IJIACTHYHBIX MAaTEPUAJIOB.
VY CI0BHBIN NTpEaEN TEKYy4ECTH.

16.  JlmarpaMMbl CKaTUA-PACTSHKCHUS XPYIIKHX MATEPUAJIOB U UX IPOYHOCTHBIE XaPAKTEPUCTHKH.

17.  Tlon3yuecTh M penaxcauus HanpspkeHui. KoHneHTpanus HanpsKeHui.

18.  IloHsATHe 00 omacHbIX HANpPSHKEHUSAX I IUIACTUYHBIX M XPYIKUX MarepuanoB. Meroa pacuera
10 JTOIYCKa€MbIM HaIPSIKEHUSIM.

19.  VYcnoBue NpoYHOCTH IIPU PACTSKEHUU-CKATUU. Tpu THIA 3a1a4 HA IPOYHOCTb.

20. Metoa pacueTa MO MpENeNbHBIM COCTOSHUSM. HOPMATUBHBIE W PACUETHBIE COMPOTHUBIICHHS
Mmarepuaa. Y ciIoBHE IPOYHOCTH.
21.  YcnoBue KECTKOCTH NPHU PaCTSHKEHUU-CKATHH.

22.  lloHatue 0 CTaTUYECKU HEOMPEACIMMOi 3aaue. [ pyniibl ypaBHEHUMN I PEIUICHUSI CTATUYECKU
HEOIIPENEIMMON 3a1a4H.

23.  OmpeneneHue yCUINH B CTATHYECKUA HEOTIPEIEITMMON CTEPI)KHEBOM CHCTEME TIPH YIIPyTron padoTe
Matepuaia. Pacyer Ha MPOYHOCTH 1O yNPYrod CTaguu 1e(OPMHUPOBAHUSI.

24.  Pacuer npu pacTsXKEHUHU-CHKATUU TI0 MPEIeIbHOMY IIACTHYECKOMY COCTOSIHUIO.

25. OcoOeHHOCTH pacyeTa CTaTUYEeCKH HEONPENeTMMBIX CHCTEM Ha M3MEHEHHE TEeMIIepaTypbl U
HETOYHOCTb U3TOTOBJICHUS €€ 3JIEMEHTOB.

26. [lonsatne 00 OCHOBHBIX T€OMETPUYECKHUX XapaKTEPUCTUKAX IUIOCKOH (urypsl. CraTHueckue
MOMEHTBI, OCEBbIC, LIEHTPOOEKHbIE M NOJSPHBIE MOMEHTHI MHEpPLUH. MOMEHTHI CONpPOTUBIEHUsA. Paguycel
MHEPLHUH.

27.  BbluMcieHHE TeOMETPUYECKUX XapaKTEePUCTHK MPOCTEHIIMX CEYEHUM: NMPSIMOYTOJIbHHK, KPYT,
KOJIBLIO.

28.  TeopeMbl 0 MOMEHTaX MHEPLUH IIPU NapaJljIeIbHOM IIEpeHOCe OCei U MPH MOBOPOTE CUCTEMBI
OCEH.

29. OmnpeneneHne reoOMETpUUECKUX XapaKTEPUCTUK COCTABHBIX CEYEHMM Ha OCHOBE TEOPEM O
MOMEHTAax UHEPLUH.

30. [lonsiTue O HaNpsHKEHHOM COCTOSIHUM B TOYKE TBEPAOrO Teyla. XapaKTepUCTHKA BHUOB
HaIPSDKEHHBIX COCTOSIHUM. [ TaBHbIE HANPsKEHUsI U TJIaBHBIE MJIOIIAKH.

31.  JluneitHOe HampsbKeHHOE cocTosiHuE. ONpeneneHue HalpsHKEHUH 110 HAKIIOHHOM TIJIONIaIKe.

32. HampspkeHrs 1o HakJIOHHBIM IUIOIIAJKaM IPU IUIOCKOM HAINpPSKEHHOM COCTOSIHMM. 3aKOH
MIAPHOCTH KacaTEJIbHBIX HaIPSKEHUH.

33. Omnpenenenre TIaBHBIX HANpPsDKEHUN W TOJIOKEHHUS TJIaBHBIX IUIOMIAJOK. MakcuManibHbIe

KacaTeIbHbIC HAMPSIKEHUSI.

34.  VYpaBHenus kpyra Mopa npu miockoM HampsikeHHOM cocTosiHuu. [loctpoenne kpyra Mopa o
TJIaBHBIM HAMPSKSHUSIM.

35. IToctpoenne kpyra Mopa mo HanmpsKEHHSIM Ha MPOW3BOJBHBIX IUIOMIAJKax. Mcrnonp30BaHue
Kpyra Mopa 111 onpeieJieHHs HalpsKeHUI 10 HAaKIIOHHBIM TUIOIIAIKaM U TTIaBHBIX HAMPsDKEHUH.

36.  XapakTepucTuka 00bEMHOTO HAINpPSHKEHHOTO cocTosiHus. TeHzop HampsbkeHuid. OO00IICHHBIM
3akoH ['yka. OTHOcHUTeNbHAsA 00BbeMHas AedopMariusl.

37. OtHocutenbHast oObeMHas nedopmanus. YaenpHas MOTEHIMAlbHAsS YHEpPrust aedopMaiuu.
DOHeprust "3BMEeHEHHst 00beMa U SHEPTusl U3MEHEHUs! POPMBI dJIEMEHTA.
38.  IIpoBepka MpOYHOCTHU MPHU CIOKHOM HANPSIKEHHOM COCTOSIHUH. DKBUBAJICHTHBIE HATIPSYKEHHUS.

39.  Kiaccudeckue TeOpUM MPOYHOCTH AJIS XPYIKHUX U IUIACTUYHBIX MAaTEPHUAJIOB.

40.  Teopus npounoctu Mopa. [IoHsTHE O MEXaHUKE TPELIUH.

41.  Yucteit cnsur. ['naBHble Hanpspkenus. Kpyr Mopa. OtHocutenbsHble nedopmanuu. 3akoH ['yka
IIPU YKCTOM CJIBHTE.

42.  VYpaenbHas MOTEHUMANbHAs dSHEprus aedopMaly U YCIOBUS MPOYHOCTU MPH YUCTOM CIBUTE.
Pacuers Ha cpes.

43. Yeunus npu kpydeHuu. HampspkeHuss u jnedopMmainuy MpH KPyuyeHHHM CTEpXKHS KPYTJoro
ceuenus. OnpeseneHue yrioB 3aKpy4UBaHUsL.

44.  KpyueHue crep>KHEH KOJIbLEBOIO CEYEHHUs. Y CIIOBUS IPOYHOCTHU U KECTKOCTH.



45.  TlorenmumanpHas >Heprus AchopMalMK MPU KPydyeHUU. PacdeT NMIMHIPUYECKON MPYKHUHBI C
MaJibIM I11aroM BUTKA.

46.  KpyueHue cTepkHS NPSMOYTOJIbHOro ceueHus. OnpeaeneHne MaKCUMAJIbHBIX HAaNpsHKEHUH U
YIJIOB 3aKPYYMBAHMUSL.

47. CBoOOHOE KpydeHHE TOHKOCTCHHBIX CTEP)KHEH OTKphITOro mpoduis. KpydeHue TOHKOH
IIPSIMOYTOJIBHOM 110JI0Chl. MeMOpaHHasi aHaJIOTHsL.

48. CBoOoaHOE KpyUEeHHE TOHKOCTCHHBIX CTEP)KHEH 3aMKHYTOro npoduis. 3aKOH IMOCTOSHCTBA
IIOTOKA KacaTelbHbIX HanpsukeHuil. @opmyna bpenra. OnpeneneHue )KeCTKOCTH.

49. Buapl ycwnmii npu m3rubde. OnpeneneHue yCHIMA METOI0M cedeHuil. [IpaBmio 3HaKOB 1yist
MOTICPEYHOMN CHIIBI M U3TUOAroIIero MoMeHTa. [locTpoeHHe S0P YCHITHH.

50.  JuddepeHnuanbHbie 3aBUCUMOCTH MEXAY YCUIUSMU U UHTEHCUBHOCTBIO HATPY3KH. CIEICTBUS
u3 quddepeHnranbHbIX 3aBUCHIMOCTEH.

51. Ywcreiit u3ru6. OCHOBHBIC JOMYIIEHUS TEOPHH YUCTOTO U3ruda. [lomokeHrne HENTpaTbHOM OCH.

52.  CB#3b KpUBU3HBI U30THYTOH OCH C M3rHOAIOIIMM MOMEHTOM. BrIBO (hOpMYyJIBI ISt HOPMAJIBHBIX
HaNpsHKEHUM.

53.  YcnoBue NpoYHOCTH IpU YHCTOM M3rude. PanronansHbie GopMBI ONIEPEYHBIX ceueHuil. banka
PaBHOTO CONPOTUBJICHUS U3TUOY.

54. XapakTtep aedopmaruii mpu monepedyHoM u3rude crepkHsA. OCHOBHBIC JOMYIICHUS IS
oTpesieNieHus KacaTelbHbIX HanpsokeHui. BeiBog Gpopmysl XKypasckoro.

55. Omniopbl KacaTeNbHBIX HANpPSDKEHUN JUIS MACCUBHBIX M TOHKOCTEHHBIX CEUEHHMH. YcloBHe

npouHoctu. [TonsTHEe 0 IeHTpe u3ruoda.
56.  banouHoe HanpskeHHOE cocTosiHUE. OrpeneseHue II1aBHbIX HAMPSKEHUH.
57.  Tlon6op ceueHus U NPOBEPKHU MIPOUYHOCTU U3rHOaeMbIX 00K TOHKOCTEHHOT'O MPOGUIISL.

4 cemectp. ColpOTUBIEHNE MATEPHAIIOB, OCHOBBI TEOPUHU YIPYTOCTH U IJIACTUYHOCTH.

1. JuddepenuunanbHoe ypaBHEHHE H30THYTOM OCH M ero wuHrerpupoBanue. OmpeneneHue
MIPOU3BOJILHBIX MTOCTOSIHHBIX.

2. AHanuTH4ecKui crocob onpeaenaeHus nepemMenieHnin. Mero HaualbHbIX TapaMeTPOB.

3. O0600611eHHbIe CUIIBI U 00OOILIEHHBIE IMepeMelleHusl. Boluncienne MoTeHIMaTIbHOW IHEPrUU
nedopmaruu npu uzrude. Teopema Knaneiipona.

4. Teopema Kactunesano. @opmyna Makcpemna-Mopa. Meron Makcsenna-Mopa i onpeaeneHus
IIEPEMELICHUH B YIIPYTOM CTEpIKHE.

5. [IpakTuueckoe Beruucienue uHTerpaioB Mopa. ®opmyna Bepemaruna. ®opmyna Cumrncona.

6 Yeunus U HanpsbKeHHsl IpU KOCOM M3rube. YpaBHEHHE HEUTpalbHON JIMHHUU U €€ CBOMCTBA.
Onopa HOPMAJIbHBIX HAPSDKEHUH. Y CIIOBHE TPOYHOCTH.

7. [Ton6op mHpsMOYrosbHOTO W JBYTaBpPOBOro ceueHus. llepemelnieHus mpu KOCOM H3THOe.
[IpocTpancTBeHHBIH U3rHO.

8. Yeunust v HanpsbKeHUs NP BHELEHTPEHHOM CXXAaTHM. YPaBHEHHME HEUTPAJIbHOW JIMHUM U €€
MOCTpoeHHE Mo oTpe3kaM. CBoICTBa HEUTPaAJIbHOM JIMHUY.

9. B3anmHO€ pacrnooKeHue NOJICOB U HEUTPAIBHBIX JTUHUNA. DMIOPbl HOPMAJIbHBIX HANPSKECHUN

1 yCIJIOBHE ITPOYHOCTHU IIPU BHELIEHTPEHHOM CKaTHUU.

10. Snpo ceuyenus. CBoiicTBa sapa cedeHus. IlocTpoeHue sapa ceyeHUs: crocoOOM HEHTpalbHBIX
JUHUHI 1 cTOCOOOM MOJIIOCOB. SIApo ceueHus A npocTermux guryp.

11. M3rub c KpydeHHeM CTEpXHs KpYIJIOrO IONEPEeYHOro CEeYeHHs. YCJIOBUS MPOYHOCTH IO
MIPUBEJIECHHBIM MOMEHTaM.

12.  WM3rub c KkpydeHHeM CTepXKHs MPSIMOYTOJILHOTO CEUSHHs. XapaKTep 3MI0p HanpspKeHui. moadop
CEYEHMS U IIPOBEPKU MPOYHOCTH.

13.  Knaccuduxanust KpUBOJIUHEHHBIX cTepkHel. HanpskeHus npu HEeHTpaIbHOM CXKaTHH.

14.  U3rub kpuBonuHenHoro ctepxHs. dopmyna misi HOpMalbHBIX HanpspkeHui. [lpuGmmxenHas
bopmyna 11 CMELeHUs HeHTPaIbHOTO CIIOSI.

15. ®opmyna it nepeMeeHn B CTEPKHAX MaJION KPUBU3HBI.

16. [lonartue o6 ycroWumBocTH ¢opMm paBHOBecus. Kpurtepum ycroiumsoctu. [lonstne o
KPUTHYECKOW Harpy3Ke.

17. 3anaya Diinepa. BeiBosx hopMysibl 17151 KpUTHUECKOM CHITBI. 3aBUCUMOCTh KPUTUYECKOH CHJIBI



OT yCIIOBHH 3aKpETICHUs] CTEPHKHSI.

18. Pacuernas nnuHa cTepkHA U K03 duiueHT npuseaeHus. Kputuueckue HampspKeHUs..

19. VYcroluuBOCTh 3a TIpeaenaMu ynpyroctu. Gopmyisl DHreccepa, Scuackoro, Kapmana. momHbIif
rpaduK KPUTUYECKUX HATIPSHKCHUN.

20. [IpakTHueckuii pacdyer Ha YCTOMYMBOCTH IO HOpMaMm TipoekTupoBanus. Koaddumument
MPOIOJIHOTO U3THOA.

21. Pacuer ruOKoro BHELEHTPEHHO-CKATOTO CTEPKHSA 10 AePOPMUPOBAaHHOMY cocTosiHUIO. [Ipenensl
MIPUMEHHUMOCTH PEILICHHUS.

22.  TIpomosibHO-TIONEPEUHbIH M3ru0 THOKOTO cTepHs. [IpubankeHHOEe pelieHue JUisl ITporuooB 1
HaIpsKEHUH,

23.  OCHOBHbIE IPUHIIMIIBI U TOMYIIECHUS JIMHEHHON TEOPUU YIIPYTOCTH.

24.  JIuddepeHnmanbHble YpaBHEHHS PABHOBECHS. 3aKOH MApHOCTH KacaTeNbHBIX HAIPSHKCHUU.
HanpspkeHus o HaKJIOHHBIM TUIOIIAIKaM. Y CJIOBUSL HA TIOBEPXHOCTH TeJa.

25. ['maBHble TIOMIAAKM M TJaBHbIE HanpspkeHus. TeH3op HanpsbkeHuil. [llapoBoid TeH30p U
JIeBUATOP. UHTEHCUBHOCTD HAIPSHKCHUH.

26. [lepememennss u negopmanuu. 3aBUCUMOCTh MEXAY AeGopManusMud U TMEpeMeIleHUSIMH
(dhopmymnsr Korn).

27. VYpaBHeHus coBMecTHOCTH Aedopmannii (ycinoBus Cen-Benana).

28.  Jlunelinple W yrjoBble JegopMaluu MO 3aJaHHBIM HampaBieHUsM. TeHzop aedopmanuu u
TJIaBHBIC JTe(hOpMaIInH.

29. 3akon ['yka B 0011eM ciaydae aHU30TPOITHOTO TEa.

30. [IIpsimast u oOpaTHast GopMbl 0000IIEHHOTO 3aK0Ha [ 'yKa JIJIsl H30TPOITHOTO TeIa.

31. CnocoOsl penieHus 3a7ad TEOPUU YIPYTrOCTU: B HANPSDKEHUSX, B IEPEMEIIECHUAX U B CMELIaHHOM
dopme.

32. Pemenue 3aauu TEOPUH YIPYTOCTH B IEpeMELICHUsAX. Y paBHeHUs JIsam».

33. Pemenwne 3a1auu TEOpUN YIIPYTOCTH B HAMIPSDKEHUSX TIPU TTOCTOSTHCTBE OOBEMHBIX CHIL.

34. Twunbl rpaHUYHBIX YCIOBUM Ha TOBEPXHOCTH TeJa.

35. Teopema equHCTBEHHOCTU. MeTOABI peLICHHS 33a4 TEOPUH YIPYTOCTH.

36. Ilnockas nedopmarus. O6001IEHHOE TIIOCKOE HAMIPSKEHHOE COCTOSTHUE.

37. OcHOBHbIE ypaBHEHUS U TPaHUYHBIE YCIOBUS IJISl PELICHUS INIOCKON 3a/1adH.

38.  VYpaBHeHHs NJIOCKOM 3aJau T.y. B HAPsDKEHUsAX. Y paBHeHUe Mopuca JleBu.

39. @®yHkuMs HanpspkeHui Opu. burapMoHnueckoe ypaBHeHHe )i GQyHKIUU HAIPSHKEHUH. Y CITOBUS
Ha TIOBEPXHOCTH.

40.  Pemenue IIOCKOW 3afadd JIsI TPSMOYTOJIBHOW OJIHOCBA3HOW 00JacTH B anreOpanyecKux
MIOJINHOMaAX.

41. Tlpocreiimme 3a1auu TeOpUH maacTuuHocTy. Mcnonbs3oBanue nuarpammel [Ipanaris.

42.  Vupyro-miacTHYecKuil u3rud 6amku.

43. Ilpocroe HarpyxeHHe. NHTEHCUBHOCTH HaNpsHKEHUH U JedopMaruil.

44. Kpurepuu mactuuHoctd Tpecka-Cen-Benana u I'y6epa-Museca.

45. ®usnueckue rUnoTe3bl U (pU3n4ecKre COOTHOIIEHUS AeOPMAIIMOHHON TeOpUH TIACTUYHOCTH.

46. TIlonsyuecTs U penakcanus B TBEpAbIX Tenax. Moenu BSI3KO-yIpyrux Tel.

47. Jlunennas nosnsydects. HacnenctBeHHas TeOpHs MOI3YYECTH.

48. Teopus HaCIEICTBEHHOTO CTAPEHMUS.

49. IIpunuun BonsTeppa.

7.4.2. [IpakTrueckue 3aqaHus sl POBEICHUS MPOMEKYTOUHON aTTECTAIIMN 00YJIArOIITUXCS
[TpakTideckue 3aanus (3aAa49u) IS MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu (IK3aMeHa).

(s mpoBepkHu c(HOPMHUPOBAHHOCTH HWHIUKATOPOB mocTkeHus kommereHimun OITK-1.2, OIIK-1.4,
OIIK-1.5, OTIK-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OTIK-11.6, OITK-11.13)

Cemectp 3. ®aiisbl pacrnionoxenbl B [Ipunoxenusix: [IpuMepsl s5K3aMeHaIMOHHbBIX 3a1a4 ceM. 3.pdf,
KontpomnbHbie TecThl cem. 3.pdf

a takxke pasmerieHbl mo aapecy DMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
1d=104235 u https://moodle.spbgasu.ru/mod/resource/view.php?id=104237



Cemectp 4. @aiinsl pacnionoxensl B [Ipunoxenusx: [Ipumepsl sk3ameHarioHHbIX 3amad ceM. 4.pdf,
KonrponbsHbie TecTsl ceM. 4.pdf

a takxke pasmerieHsl mo aapecy DMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
1d=104236 u https://moodle.spbgasu.ru/mod/resource/view.php?id=104238

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoeKTa) (Ipy HATMYWH )
KypcoBbie mpoekTsl (paboThl) yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.

7.5. Metoauueckue MaTepuaibl, ONPEAeIsonne MPoLeyphbl OLICHUBAHNS 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OIbITa IPO(PECCHOHATBHOMN EATEIBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUI

[Tpouenypa mpoBeneHUs NPOMEKYTOUHOM aTTecTallMM W TEKYLIEro KOHTPOJIS YCIEBAaEMOCTU
perinaMeHTHPYeTCs JIOKaJIbHBIM HOPMATUBHBIM aKTOM, OIPEEIIAIOUIMM MOPSA0K OPraHU3aluKi U MPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTallii 00y4aroIuxcsl.

[Tponienypa oueHuBaHus (OPMUPOBAHUS KOMIETEHUUH @pPU NPOBEIECHUM TEKYIIEro KOHTPOJIS
IpUBeAcHa B 1. 7.2.

TunoBele KOHTPOJIbHBIE 3aJaHUsI WM MHBIE MaTE€pUaIbl TEKYILEro KOHTPOJISI IPUBEACHBI B I1. 7.3.

[TpomerxyTouHas arTecTanus 1Mo AUCIUILIMHE TPOBOIUTCS B (hOpMe 3aUeTa ¢ OLIEHKOM U IK3aMeHa.

[Tponietypa npoBeieHHs IPOMEKYTOUHON aTTECTAllMM U TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

(s mpoBepku C(HOPMUPOBAHHOCTH HWHIUKATOPOB mocTkeHus kommereHiuun OITK-1.2, OIIK-1.4,
OIIK-1.5, OIIK-1.7, OIIK-6.18)

1. Ilpouenypa oneHnBaHus GOPMHUPOBAHUS KOMIIETCHIIUH MPH MMPOBEICHUN TEKYIIETO KOHTPOJISL.

1.1. CamocTosTenbHas paboTa Ha MPAKTUYECKUX 3aHATUAX M YJAIEHHO IO PEIIEHUI0 KOHTPOJIbHBIX
3a/1a4.

[TepeuyeHb KOHTPOJIBHBIX 3a7a4 npuBeseH B pazzaene @POC/Tunosbie KOHTPOIbHBIE 3a/1aHUS. ..

1.2. BolnosiHeHUE KOHTPOJIBHBIX PA0OT COTJIaCHO YTBEP KIEHHBIM METOIUYECKUM YKa3aHUSIM.

(JI3.1, J13.2)

[TepeueHp KOHTPOJIBHBIX PAOOT:
3 cemectp. (JI3.1)

KP Ne 1.

3anaua 1.1. Onpenenenue ycuinii, HanpspKeHU v 1eopManuii B CTaTUHUECKH ONPEISIMMOM CTEpKHE
TIPU OCEBBIX HArpy3Kax.

3agaua 1.2 (3). Pacyer Ha MPOYHOCTH CTATUYECKH ONPEIETUMOrO CTEPXKHSI TP PACTKEHUN - COKATHH.

3anaua 1.3. (4) Pacuer cTaTHuecKku HEONPEAEIUMOTO CTEPKHS MPU PACTSXKEHUU-COKATUN HA CHIIOBBIE U
TeMIepaTypHble BO3ACHCTBUS.

3amauya 1.4. (5) Pacuer cratmyecku HEONpeAeTUMON CHUCTEMBI Ha pacTsyKEHUE-CKAaTHhe IO YIpYyrou
CTaguu 1e(OPMHUPOBAHUS U IO MPEIEIbHOMY IJIACTUYECKOMY COCTOSIHUIO.

3amaua 1.5. (7) UccnenoBanue miIOCKOTo HAMPSHKEHHOTO COCTOSIHUS B TOUKE Tea.

KP Ne 2.

3anava 2.1. (10) Ilonbop ceueHus CIUIOUIHOTO U MOJIOTO Baja MPU KPYUYEHUH U3 YCIOBUN MPOYHOCTH U
KECTKOCTH.

3amaua 2.2. (14,15) IloctpoeHue >mrop ycuiauii B n3rudaeMbIx Oaikax.

3amaua 2.3. (16) IloxOop CIUIOMIHOTO M CKBO3HOTO CEYEHUIl OajKu MPSMOYTOJBHOTO Hpoduis H3
YCIIOBHSI TPOYHOCTH.

3anaua 2.4. (17) IlogOop ABYTaBpOBOTO CeUeHHsI OAKU U3 YCIOBUS MPOYHOCTH.

[TpomexyTouHas aTTecTalus 1o JUCHUIUIMHE TPOBOAUTCA B (hOopMe 3aueTa ¢ OI[EHKOM.

B matepuansl arTecTaniMy BKIIOYEH TECT M0 TEOPETUYECKON YaCTH U NMPAKTUYECKOE 3aJaHue (3a1a4a),
COOTBETCTBYIOIEE COJEPKAHUIO (DOPMHUPYEMBIX KOMIETEHITHH.

[Tpumepsl npakTHueckux 3anaHuil mpuseaeHsl B pasgene DPOC/ Ilpaktuyeckue 3amaHus JUIS
MIPOBEJICHUS IPOMEKYTOUYHON aTTECTAIUHU.

[lepeuenp TeopeTnyeckux BompocoB mnpuBeneH B pasznene POC/ Teopermueckue BOMPOCHL IS
MIPOBEICHUS POMEKYTOUHON aTTeCTALIUU.



4 cemectp. (JI3.1, JI3.2)

KP Ne 2.

3amaua 2.5. (20) OnpeneneHue nepeMeneHnii B M3rudacMoM CTepIKHE.

KP Ne 3.

3amaua 3.1. (28) OnpeneneHue HapsHKEHUH U TIEPEMEILICHUN TP KOCOM H3THOE.

3anaua 3.2. (29) Pacuet BHEIIEHTPEHHO-CKATOTO )KECTKOTO CTEPKHSI.

3amaua 3.3. (32) Pacuer Bayia Ha U3rUO0 C KPyUYCHUEM.

3anaua 3.4. (27) OnpeneneHue HapsHDKEHUN U IEpEMEIIEHN B KpUBOJIIMHEHHOM CTEPIKHE.
3amaua 3.5. (35) [logbop cedeHus EHTPATBHO-CKATOTO CTEPIKHS U3 YCIOBUS YCTOMYUBOCTH.

KP Ne 4,

3amaua 4.1. Ananu3 00beMHOT0 HAMPSXKEHHOT'O COCTOSTHHUS.

3anaua 4.2. OnpejeneHrue rPaHUYHBIX YCIOBHUI Ha MOBEPXHOCTH TeJa.

3amaua 4.3. Pemenue oOpaTHOM 3a7a4u TEOPUH YIIPYTOCTH: OTPEICTICHUE HATPY30K,
MIPUJIOKEHHBIX K CTEPIKHIO.

3anava 4.4. PemieHue miockoi 3ajaun TEOPUU YIPYTOCTH C MMOMOIIBI0 (QYHKINUN
HaIPSOKEHUN.

B BKBaMCHaI_[I/IOHHHﬁ OMJIET BKIIFOYEHO 2 TCOPCTUYCCKHUX BOIIPOCA U IMPAKTHYCCKOC 3a/laHHUC (3a):[aqa),

COOTBETCTBYIOIIEE COJIEPIKAHUIO (POPMUPYEMBIX KOMIIETECHITHH.

DK3aMeH MpOBOJIUTCS B yCTHON Gopme. Ha moAroToBky mo sx3aMeHalimoHHOMY OuiieTy otBogutcs 60

[Tpumepsl mpakTHUecKux 3adaHuil npuBeneHbl B pasupene DPOC/ IlpakTuueckue 3amaHus Ui

IIPOBEJCHUS POMEKYTOUYHON aTTECTALIUU.

[lepeuens Teopermyeckux BompocoB mpuseneH B pazgene DOC/ Teoperuueckue BOMPOCH IS

7.6. Kputepun onieHuBaHusi COOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOYHOM aTTECTALIUU

Kpurepun
OLICHUBAHMS

yDOBeHB OCBOCHUS M OLICHKA

Orenka O1enka
«HEYJIOBIIETBOPHUTENb | «ymoBieTBOpUTENbH | OLIEHKa «XOpPOLIO» O1eHKa «OTINYHOY
HOY 0»
«HE 3aYTEHOY «3a4TEHOY




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IIPOABUHYTHIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics OObyuatoumiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUIUIMHON, W TIPEJCTaBIsieT cOO0N cpenHee apru(pMeTHYeCKoe OT BBICTABICHHBIX OIEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

O1eHKa «XOPOII0»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(hMeTHUIecKoe HaXOIUTCS B HHTEpBaIe
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIACTCS, €CIU CpedHee apu(MeTHuecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3/aHKs, H31ATEIbCTBO, TOJ] U3IaHUs YICOHOH 1
n/m y4eOHO-METOIUUECKOMN JTUTEPATYPhHI DK3CMILIIDOB/SJICKTD
oHHbIN ajipec DBC
OcHOBHAs JIUTEPATYPA
1 Anekcanapos A. B., Tloramo B. M., Hepxasun b. II., Comportusnenue| https://urait.ru/bcode/
MatepuaioB B 2 4. Yacts 2, Mocksa: IOpaiit, 2023 513434
5 AtapoB H. M., Bappansu II. C., TopmkoB J[I. A., JleontseB A. H.,|http://www.iprbooksh
Comnportusienue marepuajioB. Yacts 1, , 2018 op.ru/75300.html
3 Anekcanapos A. B., Tloramos B. ., Hdepxasun b. II., Conporusicume| https://urait.ru/bcode/
marepuanon B 2 4. Yacts 1, Mocksa: IOpaiit, 2023 511437
JonoHUTeIbHAS IUTepaTypa
1 KanemoBa M. A., Teopus ymnpyroctu, Camapa: Camapckuii rocynapctBennsiii| https://www.iprbooks
texuuueckuil yausepcuter, ObC ACB, 2019 hop.ru/111596.html
1 IMoaropusiii A. C., ComportuBieHue MaTepuaioB, MockBa: Mockosckas| http://www.iprbooksh
roCy/IapCTBEHHAs aKaJeMHusi BOJHOTo Tpancmopta, 2009 op.ru/47955.html

Obyuaromuecs u3 ynciaa nHBaIM0B 1 ui ¢ OB3 obecnieunBaroTcs e4aTHBIMU U (UJIH) 2JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 3710POBBSI.

8.2. IlepeueHp pecypcoB MHGOPMAIMOHHO-TSIIEKOMMYHHKAITMOHHON ceTH «HTepHEeT», HEOOXOMUMBIX IS
OCBOEGHUS AUCUUILINHBI (MOJYJIs)

HaumenoBanue pecypca cetu «lHTepHET» DIEeKTPOHHBIN aJipec pecypca
Caiit Poccuiickoil rocynapcTBEHHOM OMOIHOTEKH WWW.rsl.ru
EnuHbli 27€KTpOHHBIN pecypc y4eOHO-METOANUECKOM TUTEPATyphl
CIIeTACY

www.spbgasu.ru

http://www.spbgasu.ru/Universitet/Biblioteka/Informacionnye_r
esursv/

Cucrema auctannuoraoro ooyuenust CIIToI'ACY Moodle https://moodle.spbgasu.ru

DnexTpoHHO-0MbInoTeuHas cucreMa usgarenbersa "IPRbooks”  [http://www.ipbookshop.ru

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 JAaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanwue DJIEeKTPOHHBIN a/Ipec pecypca
DIeKTPOHHO-0MOIMoTeUHAas crcTeMa u3aarensersa 'Jlans" https://e.lanbook.com/
OnexktpoHHas Oubnuoreka Mpbuc 64 mg/)://ntb.spbgasu.rullrb|364r_p
DeKTpOHHO-0MOIMoTeuHas cucTeMa u3narenascraa ""IPRsmart" http://www.iprbookshop.ru/

Hayunas AIIEKTPOHHAs

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU submorexa 6L IBRARY RU
Poccuiickast rocyaapcTBeHHas OnOanoTeKa WWW.rsl.ru
Enuuelii  9MeKTpOHHBIH  pecypc  y4yeOHO-METOIUYECKOH  JIMTepaTypbl

CIIeTACY www.spbgasu.ru

Cucrema nucrannuonsoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX NPH OCYIIECTBICHUH O00Opa30BaTEIIbLHOTO

mnmponecca 1Mo AUCHUILINHE,
MPOrpaMMHOTO 00eCTIeUeHUs

BKJIFO4asls TMNCPCUYCHb JIMOCH3MOHHOTO H

CBOOOJIHO  pacIpoCTPAHIEMOTO

HaunmenoBanue

Crnoco6 pacrpocTpaneHus
(JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)

CyOnMLEeH3MOHHOE COIJIallieHUe Ha
ucnosp3oBanue npoaykros "PTC" ¢

Math Cad Bepcust 15 000"Codt Jlomxuctuk" mOroBOp
Ne20716/SPB9 2010 r. JluneHsus
beccpouHas
Cy0yMI1eH3NOHHBIH JIOTOBOP

Ansys Ne1976-110/2017-C3D0O oT
16.10.2017 r. ¢ 3A0 "KAA®EM
Cu-Aii-Oc". Jlunensuss OGeccpoyHas
CornamieHue 0  COTPYAHMYECTBE

Jupa NeCC002 ot 12.11.2013 ¢ OOO
"JINPA codrt". Jluuensus
oeccpovHas
SCAD Office morosop Nell3 or

Scad Office Bepcns 21 13.03.2015 ¢ OOO "ABTOMaTH3anus
[IpoektHbix  pabot".  JlumneHsus
oeccpovHas

NanoCAD BIM KoncTpyknnu

Ceptudukat ¢ 14.09.2022

NanoCAD (3D, Mexanuka, Pactp, CIIJIC, Tonomnan)

Cepruduxar ¢ 14.09.2022

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHHE TUCITUTUTHHBI
CaezieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayJAUTOPUI U TOMEIICHHH JIJI1 CAaMOCTOSITEIbHONW PaOdOThI

HaunmeHnoBaHue y4eOHBIX ayAUTOPHUI U OMEIIEHUI
JUIl CAMOCTOSITENILHON pabOThI

OcHalieHHOCTh 000pYJI0BAHUEM U TEXHUUECKUMHU
cpelcTBaMu oOyueHus

59. VYuyeOGHBlE ayAUTOpUU [IPOBEECHUS
MPAKTUYECKUX 3aHATHH, KYpCOBOTO
MIPOEKTUPOBAaHUS (BBIOJHEHUSI KYpPCOBBIX DPaboT),
TPYIIOBBIX W WHIWBHIYaJTbHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

JUTSL

VYuebHasg ayauTopus Uil IMPOBEACHUS HPAKTUYECKUX
3aHATUHA, KYpPCOBOTO MPOEKTHUPOBAHUS (BBIIOJHEHUS

KypCOBBIX paboT), TpYyNNOBBIX M HWHIUBUAYAIbHBIX
KOHCYJIBTAIIMM, TEKYIIETO KOHTPOJISA U IMIPOMEKYTOUHON
aTTecTanuu — KOMILIIEKT MYJIbTUMEAUINHOTO
000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,

MYJIbTUMEIUMHBIM  TPOEKTOpP, IKpaH, ayIAHOCHUCTEMA),
JIOCKa, KOMIUIEKT Yy4eOHOW MmebOenu, MOAKIIoUeHUuEe K
kommnbroTepHoit cetu CIIOI'ACY, Beixon B IHTepHET.

59. MexkadenpanbpHas 1abopaTopusi:
Cexkuus B

2-s1 KpacHoapmetickas yi. 1. 4

Ayn. Ne 15

VYcraHoBKa JUIsl UCHBITAaHUI Ha YAApHYIO  BS3KOCTb
TIME XJ-50Z; Konep mastaukoBsii TIME JB-W300;
Manpiii  mastHuk k kompy 150/1x; Ilpubop mns
W3MEpPEHHs] TBEPAOCTH IO METOIY MHMKpPO-BUKKEPCa;
[MpubGop ans w3MEpeHUs TBEPAOCTH IO METOAaM
PoxBenna, bpunemns u Bukkepca; YueOHBI CTeH]
«YCTOMYMBOCTh  MPOJOJIBHO  CKATOTO  CTEPXKHS»;
Vuebnsnlit crenn «Kocoit u3rub 6anku; YueOHBIN CTEHN
«Kpyuenue Oanku»; YueOHBIM cTeHa «OmnpenencHue
MepeMenIeHN B TMJIOCKHX paMax»; Y4eOHBI CTeH]
«OmpeneneHue MEpeMENICHU B TPSIMON  Oaikey;
VYuebnblit crena «HampspkeHus B IIIOCKUX (hepMax»




[Tomernenune a1 cCaMOCTOATEIBLHON paOOThI (UM TATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
59. IloMenieHus 1uisi CaMOCTOSATEIbHON PabOThHI KJIaBUaTypa, MbIlllb) C HOJKIIOUEHHEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

YyeOHnast ayauTtopuss Uil TIPOBEACHUS  3aHATUH
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO

000pyIOBaHUSA [IEPCOHAIBHBIN KOMIIBIOTE
59. VYwueOHbIe ayauTOpUU IS NPOBEACHUS PYyA N (mep p
s MYJIBTUMEIUAHBIA IPOEKT KpaH HOCUCTEM
JICKIITUOHHEBIX 3aHATUH Y A POCKTOD,  SKpaH, aYIv[ 0CHCTC a),
JIOCKa, 9KpaH, KOMILIEKT yaeOHOM Meoenu,

noakatoueHue Kk kommbrotepHo cetu CIIOIACY,
BbIX01 B MHTEDHET.

I[J'IH HWHBAJIMAO0B U JIHII C OB3 o0ecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUSA 06pa3OBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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