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

pelieHus 3aJa4, COOTBETCTBYIOIIUX MPOPECCHOHATBHON AEATeTbHOCTH CHEIHalucTa, paboTaroliero Io

CHEIHAIbHOCTU CTPOUTEIHCTBO YHUKAIBHBIX 3JaHUA U COOPYXKEHHM, B 00JacTH oOecrnedyeHus MpPOYHOCTH,

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 YCJIOBHUI €ro paboThl MpU
BOCIPUATHN BHELIHUX Harpy30K U BO3JAEHCTBUM;

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

2. TlepedyeHb ILUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHUsS] MO IUCHMILIMHE (MOAYJII0), COOTHECEHHBIX C
UHIUKATOPAMH JOCTHKEHUS] KOMIIeTeH M

Kona n HaumeHoBanue
KOMIIETEHIIN U

Ko u HaumenoBaunue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTUCLHUIUIMHE, 00eCIeunBaroie JOCTHKEHHE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

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
(stBIEHMUS) B BHJIE
MaTeMaTH4eCKOro(Hx)
ypaBHeHUs(11), 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,
UCHOJB3Ysl ~ 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‘laeMBH7[ 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  (yHAAMEHTaTbHbIE (DU3UYECKHE

3akoHbI 1pu onucannu HJC nedopmupyemoro
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 IMOCTAaHOBKY|3a4a4u UCCISAOBAHUI 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.

OpraHU3AIMIO BBITOJTHEHUS 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|MAaTEMaTHYECKYIO MO/IE]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,

OopraHnM3alvi0 BBIITOJTHCHHA
Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ

He00X0IUMYI0 JUIsl POPMYITHPOBKH BBHIBOJIOB 11O
pe3yabTaTaM MCClIeZOBaHUS B 00JIaCTH pacyera
CTPOUTEIBHBIX KOHCTPYKIIUI




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 CONTPOTHBIICHUH MAaTEPUAIOB U TEOPUU
NESITeIbHOCTH,  UCHOJb3Ys|AesITeIbHOCTH MOCPEICTBOM [yIIPYTOCTH,  XapaKTEPU3YIOIIYI0O  OCHOBHBIE
TEOpPETUYECKHE OCHOBBI, |[ICTIOJIb30BAHUS OOBEKTHl M TPOLECCH], 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 YCTONYMBOCTH 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 TPEOOBaHUHN 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
Jannast mucrumuinHa (Moaynb) BkItoueHa B bnox «Jlucuumnunel, mogynn» b1.0.15.03 ocHoBHOM

npodeccHOHaIbHON 00pa3oBaTeIbHOM MPOTrPaMMbI

08.05.01

CTpOI/ITeJ'ILCTBO 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 OIIK-1.1, OIIK-1.2, OIIK-1.3, VK- 1.1
2 |CrpourenbHbie Mmatepuaisl. Yacts 1 OIIK-3.4, OIIK-3.12
3 |WuxenepHas rpaduka OIIK-3.7, OIIK-4.6
4  |MuadopmManmoHHbIe TEXHOIOTUN OIK-2.1, OIK-2.2, OIK-2.3, YK-
1.1, YK-1.2, VK-1.6




duzuka

3HATh (PU3NUECKHE SIBIICHUS U 3aKOHBI, OTHOCSIINE K MEXaHUKe Je(hopMHUpyeMOro TBEPIOTO Tela
YMETb HUCIOJIb30BaTh 3aKOHBI (PU3MKH MPH PEIICHUH 3a]1a4 MEXaHUKHU TBEPJOTO Teja
BJIaJIETh OCHOBAaMHU HAYYHOI'0 MOJAXO0Ja K SIBJICHUAM U IIPOLIECCAM MATEPHAIBHOTO MUPA

CrpoutenbHble MaTepuaibl. Yactp 1.

3HaTh OCHOBHBIE CBOMCTBA CTPOUTENIBHBIX MAaTEPUAJIOB, UCIIOIb3YEMBIX JUISl HECYIIUX KOHCTPYKIUI

YMETb IIPUMEHSTh 3HaHUS O CBOMCTBaX MaT€pHaJIOB IIPU BEIOOpE MX MEXAHMUYECKUX XaPAKTEPUCTUK IS
pacyeToB Ha MIPOYHOCTS.
BJIaJICTh OCHOBAMH MEXaHUYECKHUX MCIIBITAHUI MaTepualloB B Ja0OPATOPHBIX YCIOBUSX.

WnxenepHas rpaduka
3HATh MPaBHJIA BHIIIOJHEHUS YePTEkKel U rpaduKoB;
YMETh CTPOUTH PACYETHBIC CXEMBI, SITIOPBI U TPadUKH.

HudopmalinoHHbIE TEXHOJIOTUN

3HaTb OCHOBHBIC ITIOHATHUSA I/IH(bOpMaTI/IKI/I, COBPCMCHHBIC CPCACTBA BBIYMCIIUTEIILHOM TCXHHUKU,

YMCTh pellaTb CHUCTCMbI JIMHEMHBIX aﬂFeﬁpaH‘leCKI/IX ypaBHeHI/Iﬁ C MNPHUMCHCHHCM IIPOTpaMMHO-
BBIYHUCIIUTCIIBHBIX CPCACTB,
BJIAICTb HABbIKAMHW PCHICHUA MHKCHCPHBIX 3a/la4 C IIOMOIIbIO ITPUKJIIAIHBIX ITPOTpaMM.

Ne Mocie R — Kon u HanMeHoBaHMe UHIMKATOpA
/1 AyroTie et 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,
COOPYKEHHUH [1K-4.1, I1K-4.2
6 |Hemuuelinbie 3a1aun CTPOUTEITBHON MEXaHUKH ITK-1.6, T1K-1.8
7 |MeToasl NPOEKTUPOBAHUS 31aHUI U COOPYKEHUI ITK-1.1, TIK(1D)-1.1
8 |Teopus pacdera Ha TUHAMUYECKHE U ceiicmudeckue Bo3neicTrus([TK-1.6, [TK-1.8
9 |Hayuno-uccrienoBarensckas pabota [TK-2.1, TIK-2.2, TIK-2.3
. . OIIK-3.10, OIIK-3.12, OIIK-4.6,
10 |OOGcnenoBanue, UCTIBITAHUE 3JAHUN U COOPY)KCHUH

OIIK-6.6, OIIK-6.9, OIIK-6.11

4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHUYeCKHUX
YacoB, BbIJIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4awiuMxcs ¢ npemnogasartesieM (M0 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcs

Cemectp
13 HuX yackl Ha
. Bcero

Bun yue6Hoit paboTh IPaKTHYECKYIO

4acos 3 4
NOATOTOBKY

KonTakTHas padora 160 64 96
Jlexmonneie 3ausatus (JIek) 64 0 32 32
Jlaboparopusie 3austus (J1ad) 8 0 4 4




IMpaktuueckue 3anstus (I1p) 88 0 28 60
Muast kouTakTHasi padoTa, B TOM YHCJIe: 3,7 1,85 1,85
KOHCYJIbTAIIUH 110 KypPCOBOH paboTe (poeKTy), 16 0.8 0.8
KOHTPOJBHEIM padotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJda 3a4deTa,
3ayeTa ¢ OIICHKOM; 3aIlIMTa KypCOBOW pabOThI 1,6 0,8 0,8
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas pab0Ta Ha aTTECTALUIO B CECCHIO
(KOHCYJIbTAIUS TEepe SK3aMCHOM U c/1avya 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 TPy10eMKOCTh IUCHUILIUHBI (MOIYJISA)
gacer:| 360 144 216
3a4eTHbIE eNHHUIbI: 10 4 6
5. Coaep:xkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOe MO pa3geiaM (TeMaM) € YKa3aHHeEM
OTBEJICHHOI0 HA HUX KOJUYeCTBA aKaleMUYeCKNX YaCOB U BUJ0B Y4eOHbIX 3aHATUI
5.1. TemaTn4eckuii MaaH TUCHUIUIUHBI (MOIYJIS)
Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
% JIEKIUHU 113 JIP Bcero a
Ne Pasnens! AUCIUILINHEL g . CP wac > | mocTmxenn
[0} .
O W3 HUX Ha M3 HUX Ha M3 HUX Ha 7
MIPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIT
Bcero | ueckyroo | Bcero | yweckywoo | Bcero | ueckyro 7051
moaro- moAro- moAro-
TOBKY TOBKY TOBKY
1. |1 pa3zgen. OcHOBHBIE OHATHS,
TUIIOTE3bI U MPUHITUTIBI
CONPOTHUBIICHHS] MAaTEPUATIOB
OIIK-1.2,
OCHOBHBIE TMOHSTHUSA, THIOTE3bI OIK-15
1.1. (v npuHIMIBl compoTuBieHUsA| 3 | 2 35| 55 OHK-3.1’
MaTepHUajoB OHK-li i
2 |2 pazgen. LlentpanbHoe
pacTsHKEHUE-CKATHE CTEPIKHS
OIIK-1.2,
Yewnuss W HampsoKeHUs  MpH OITK-1.5
2.1. |ueHTpaIbHOM ckatuu-| 3 [ 2 1 4 7 OHK-3.1’
pacTsHKeHUH OITK-1 1 i
OIIK-1.2,
Mexanunveckne OIK-15
2.2. |XapaKTepUCTUKU 31 2 2 3 7 OHK-3.1’
KOHCTPYKIIMOHHBIX MaTEPHAJIOB 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




CraTuuecku HCOMPCACIINMBIC

OIIK-1.2,

OIIK-1.5,
2.4. |3agaun  mpU  pacTHKECHUU U 69| 119 OTTK-3.1,
cRaTin OITK-11.1
3. |3 paszzen. 'eomerpuueckue
XapaKTEPUCTUKH MTOMIEPEUHBIX
CeucHMI
OcHOBHBIE MMOHSATHS. OIIK-1.2,
31 ['eomeTpuyeckue 3 5 OIIK-1.5,
" |xapaKkTepucTUKU IIPOCTBIX OIIK-3.1,
duryp. OIlK-11.1
OIIK-1.2,
I'eomeTpuyeckue
39 35 75 OIIK-1.5,
2. |XapaKTEpPUCTHKI COCTaBHBIX , : OIK-3.1
ceretmt OIK-11.1
4. |4 pazznen. OcHOBBI TEOpUU
HANPSDKEHHBIX COCTOSTHHM
. OIIK-1.2,
Bu bl HarIpsHKEHHBIX COCTOSTHUH.
41 e 9 3 OIIK-1.5,
1. [JIuneiinoe HaIpsHKCHHOE OIK-3.1
COCTOSIHHE. OIK-11.1
OIIK-1.2,
49 [Tnockoe HaIpsLKEeHHOE 4 8 OIIK-1.5,
" |cocTostnue OIIK-3.1,
OIIK-11.1
OIIK-1.2,
['padmyeckoe  mpencTaBicHHE
43 3 6 OIIK-1.5,
.3. |mmockoro HaATNPSHKEHHOTO OTK-3.1.
COCTOSTHHSL. OIMK-11.1
OIIK-1.2,
44 O6bemHOe HaIpsDKEHHOE 9 5 OIIK-1.5,
" |cocTOsIHUE OIlK-3.1,
OIlIK-11.1
OIIK-1.2,
OIIK-1.5,
4.5. [Teopun mpodHOCTH. 3 5 OTTK-3.1,
OIlIK-11.1
OIIK-1.2,
. OIIK-1.5,
4.6. [UncTelil caBur 2 3 OTTK-3.1,
OIlIK-11.1
5. |5 paznmen. Kpydenue crepxHs




OIIK-1.2,

51 Kpydenne cTepxHsS Kpyrjioro u 4 8 OIIK-1.5,
""" |KOJIBLIEBOTO CEUECHUIT OIlK-3.1,
OIIK-11.1
OIIK-1.2,
59 Kpydenue cTepkHe HEKpYTIoro 9 4 OIIK-1.5,
" |ceuenns OIIK-3.1,
OIIK-11.1
OIIK-1.2,
53 CBobOogHoe Kpy4CHHE 4 7 OIIK-1.5,
"' |TOHKOCTEHHBIX CTEPKHEM. OIIK-3.1,
OIIK-11.1
6. |6 paznen. Ilnockuii n3rud
IIPSIMOJIMHEMHOTO CTEPKHS
OIIK-1.2,
OIIK-1.5,
6.1. |Ycunus npu miockoM u3ruoe 8 16 OIK-3.1
OIIK-11.1
OIIK-1.2,
6.2 Yucteii u3ru6. HopmanbHbie 2 6 OIIK-1.5,
" |HampspKeHUs TpHU U3rude OIIK-3.1,
OIIK-11.1
N OIIK-1.2,
[Tonepeunbrit H3ruo.
63 K 9 6 OIIK-1.5,
3. acageJH,Hme HaNpsDKCHUS TIpU OTK-3.1.
HSTHDE- OINK-11.1
OIIK-1.2,
[maBHBIE  HampsDKEHUS — TIPH
6.4 Ge. P 5 | g |OHK-LS,
4. [monepeyHoM  W3TH e.v acyer OTK-3.1.
TOHKOCTEHHBIX CEUEHUH. OIMK-11.1
OIIK-1.2,
Ilepemeniennss mnpu  IIIOCKOM OIIK-1.5,
6.5. A3ruoe 14 27 OIIK-3.1,
OIIK-11.1
7. |7 paznen. MHast KOHTaKTHas
paborta
OIIK-1.2,
OIIK-1.5,
7.1. |Nnas koHTakTHas paboTa 1,6 OITK-3.1,
OIIK-11.1
8. |8 pazmen. Konrpons




OIIK-1.2,

. OIIK-1.5,
8.1. [3auer ¢ oEeHKOIA. 9 OTTK-3.1,
OIlK-11.1
9. |9 paznen. CinoxHoe
COINPOTHBIICHUE
IPSIMOJIMHEMHOT'O CTEPKHS
OIIK-1.2,
OIIK-1.3,
OIIK-1.5,
Kocoii u mnpocTpaHCTBEHHBIN OIK-3.1,
9.1 441 104 OIIK-
u3ruo
6.11,
OIIK-
11.1,
OIIK-11.3
OIIK-1.2,
92 Bueuentpennoe cKaTue- 7 16 OIIK-1.5,
" |pactsoxenue OI1K-3.1,
OIlK-11.1
OIIK-1.2,
93 CoBMecTHOEe felicTBHE U3ruda u 7 14 OIIK-1.5,
" |kpyuenus OIIK-3.1,
OIIK-11.1
10. |10 paznmen. KpuBonuneiinbie
CTEP)KHU
OIIK-1.2,
Hanpsoxenus u nepemMerieHust B
10.1.|cTepxHSIX C KPUBOJIMHEHHOMN 6 9 OTK-L5,
0CBIO OIIK-3.1,
OIlK-11.1
11. |11 pa3zmen. YcrolunBoCTb
CXKaTBIX CTEP)KHEU
OIIK-1.2,
111 YcTolunBOCTh LEHTPaJIbHO- 8 18 OIIK-1.5,
" |cokaroro crepykHs OIlK-3.1,
OIlK-11.1
OIIK-1.2,
11.2 Henuuelinble 3amaum  pacuera 3 7 OIIK-1.5,
" [rubkux crepkHen OIIK-3.1,
OIlK-11.1
12. |12 paznen. OcHOBHBIE
ypaBHEHHsI TEOPHH YIIPYTOCTH
OIIK-1.2,
OcHOBHBIE MPUHIIATIBI u
12.1.|nomymeHnst JUHEHHOW Teopuu 3 4 OTK-L5,
OIIK-3.1,

YIPYTOCTH

OIlK-11.1




OIIK-1.2,

. OIIK-1.5,
12.2.|Teopust HanpsiKeHHA 3 8 6 17 OTIK-3.1,
OIIK-11.1
OIIK-1.2,
. OIIK-1.5,
12.3.|Teopus nedopmarmii 2 2 5 9 OITK-3.1,
OIIK-11.1
OIIK-1.2,
. OIIK-1.5,
12.4.|0606mieHHsIIT 3akoH ['yka 05 2 3 5,5 OIIK-3.1,
OIIK-11.1
OIIK-1.2,
[ToctanoBka  3amad  Teopuu OIIK-1.5
12.5.|ynmpyroctt ¥ MeTOABl WX 15 8 9 18,5 OIIK-3.1,
PCIICHNUA. OIlK-11.1
13. |13 pasnen. [1nockas 3anaua
TEOPHH YIPYTOCTH B IEKAPTOBBIX
KOOpJIMHATAX
OIIK-1.2,
13.1 OCHOBHBIE ypaBHEHUS IUIOCKOU 15 4 5.5 OIIK-1.5,
3a/1a4d TEOPUH YIPYTOCTH OIIK-3.1,
OIlK-11.1
. OIIK-1.2,
Pemienne  1utockod  3amauun OIIK-1.5
13.2.|reopun YIIPYTOCTH B 1,5 10 12 | 235 OIIK-3.1,
HaIpSOKCHUSX. OIK-11.1
14. |14 paznen. OCHOBBI TEOpPUH
IUTACTUYHOCTH U MOJI3YYECTH
OIIK-1.2,
OIIK-1.5,
14.1.|{OcHOBBI TEOpHUH MJIACTUYHOCTH 2 2 OIIK-3.1,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
14.2.|OcHOBBI TEOPHH MOJI3Y4IECTH 1 1 OIK-3.1,
OIlK-11.1
15. |15 pa3nen. Hast kKoHTaKTHas
paborta
OIIK-1.2,
OIIK-1.5,
15.1.|/nas xoHTakTHAas paboTa 1,6 OIIK-3.1,
OIIK-11.1
16. |16 paznmen. KoHTpOib




OIlK-1.2,
OIIK-1.5,
16.1.|9x3amen 4 27 OTTK-3.1,
OIlK-11.1
5.1. Jlexuuu
Ne | HaumenoBanue paznena o
. HaumeHnoBanue u KkpaTkoe coaepkaHue JEKIUN
pasn Y TE€MBI JICKITUH
OCHOBHBIE IOHATHS, TUIIOTE3bl U TPUHIIUIIBI CONPOTUBIICHHUS] MAaTEPUAIIOB
[Ipenmer compoTuBieHUs MartepuayioB. Buasl aedopmanmii. CBoiicTBa
OCHOBHBIC ITIOHATHS, .
uaeansHoro marepuana. neanuszanus reomerpudeckoit popmbl. Pacuernas
TUIIOTE3bl U IPUHLUIIBI .
1 MOJIeIh CTEPIKHEBOTO AJIEMEHTa U ee cBoiicTBa. Kitaccudukamnmsi Harpy3ok.
COTPOTHBIICHUA Merton ceueHuil 1 BHyTPEHHUE CUIIBL. Y CUIIMS B ce4eHUH cTepxkHs. [lonsaTue o
MaTepuasion HaIpPSKECHUSX.
NPUHIMN He3aBUCUMOCTH AercTBus cuil. [Ipuniun Cen-Benana.
VYeunus u HanpsKeHUs IPU LEHTPAJIbHOM CHKAaTUH-PACTKEHUN
OrnpezenieHne yCUINN TPH PACTSXKEHUM-CKATUU CTEPKHS. AOCOJIOTHBIE U
VYeunus u HanpsKeHUs
oTHOcuTenbHble Aedopmanuu. 3akonbl ['yka u Ilyaccona. Ompenenenue
2 [P LIEHTPAJIbHOM .
HOPMAJIbHBIX HampspKeHHi. PacTspkeHue CTep)KHS COOCTBEHHBIM BECOM.
CRATHI-PACTAACHIN CrepxeHb paBHOro comnpoTuBieHus. [loTeHuuanbHash SHEpPrus ynpyrou
neopmanuu.
MexaHn4YecKHe UCTIBITAHUS U XapaKTEPUCTUKUA MaTEPUATIOB.
OcHOBHbBIE BUIbBl MaTepUaANOB [0 XapakTepy paspyuienus. Hasznauenue
MEXaHWYECKUX HCTBITAaHUU. Jluarpamma pacTsKEHUs MaJIOyriIepoaucTON
Mexanuyeckue CTaJIl ¥ €€ OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa yCIOBHBIX HaIpPsKEHUN.
3 XapaKTEePUCTUKU XapakTepUCTUKH TPOYHOCTH, IUIACTUYHOCTH U YIOPYrocTH. SIBieHue
KOHCTPYKIIMOHHBIX  |HakJjena. Jluarpamma ckatus crainu. JluarpaMmmel CKaTus- pacTsHKEHUS MHBIX
MaTepUalIOB IUIACTUYHBIX MAaTEpPHAJIOB. YCIOBHBIM Ipelen TeKyd4ecTH. JluarpaMMsbl
CKATUSA-PACTSDKEHHUS]  XPYNKUX ~ MaTepHaioB M MX  HPOYHOCTHBIE
xapakTtepucTukd. [lomydects m penakcanus HanpspkeHUR. KoHneHTpanus
HaIpPsHKCHUN.
PacueTsl Ha MPOYHOCTH MPH PACTIKEHUH-CIKATUN
[TonsiTre 06 omacHBIX HAPSHKEHUSX JIJIS JIACTUYHBIX U XPYIKUX MaTEPHAJIOB.
Pacuertsl Ha mpouHocTh |MeToa pacuera mo J0IyCKaeMbIM HaNpSHKEHUAM. Y CJIOBUE ITPOYHOCTH IIPH
4 MIPU PACTSHKEHHUH- pacTsbKeHUu-cKaTuu. Tpu TUma 3amad Ha TPOYHOCTh. MeToja pacuera To
CKaTHH. MpeAebHBIM COCTOSIHUSIM. HOPMAaTHUBHBIE W PAacCUETHbIC COMPOTHUBICHUS
Marepuaa. VYcinoBue  MpOYHOCTH. VYcioBue — JKECTKOCTH — TIpH
PaCTSKEHUUCKATUY.
CraTtrdecku HEoNpeaeIMMbIe 3a/1a4 TIPU PACTSHKEHUH U COKATUU
[loHsiTHE O CTaTMYECKH HEONpeAeNIuMON 3anade. ['pynmnbl ypaBHEHHWM 1S
Craruuecku pelieHus CTaTHYeCKH HeompenenuMon 3amaud. OmpenerneHue YCHWIHK B
5 | HEOMpE/IETNMBIC 3a/a4H |CTATHYCCKH HEOMpeAeTUMON CTEP)KHEBOM CHUCTEME TpH YIpyroil pabdote
NPU pacTsHKEHUH M |MaTepuana. PacdeT Ha NMPOYHOCTH IO YNPYrow craauu AehOpMHUPOBAHHS.
CXKATUHU Pacuer mo nmpeneapbHOMY TUIACTUYECKOMY COCTOSIHHIO. OCOOEHHOCTH pacueTa
CTaTUYECKA HEOMPENCTUMBIX CHCTEM Ha U3MEHEHHE TeMIepaTrypsl |
HETOYHOCTb U3TOTOBJIEHUS €€ DJIEMEHTOB.
OcHoBHBIE TOHATHS. [ 'eOMETpHUECKUE XapaKTEPUCTUKHU MPOCTHIX (UTYP.
OcHoBHble IOHATHA.  |[loHSITHE 00 OCHOBHBIX TEOMETPUUECKUX XaPAKTEPUCTHKAX TIIOCKON (PUTYpPHI.
6 I'eomerpuueckue Cratndeckue MOMEHTBI, OCEBBIC, IIEHTPOOEKHBIE M TOJSPHBIE MOMEHTHI
XapaKTEePUCTUKH WHEPUUU. MOMEHTBI CONpOTHUBIECHUS. Paauycbl uHepuuu. Beruncnenue
MIPOCTHIX (UTYD. XapaKTEPUCTUK MPOCTEUIINX CEUCHUI: IPSIMOYTOJIBHUK, KPYT, KOJIBIIO.
7 TeoMeTpudecKHe ['eomeTpuueckue XxapaKTepUCTUKH COCTABHBIX CEUCHUM.




XapaKTEPUCTUKU
COCTaBHEIX CEUCHUN

TeopeMbl 0 MOMEHTAaX WHEPIMHU MPU NapajIeIbHOM MEPEeHOCE OCe W mpu
MOBOPOTE CHUCTEMBI Oceil. [ TaBHbIE LIEHTpaJbHbIE OCH U TJIaBHBIE MOMEHTHI
uHepuuu. OnpeneneHue TEOMETPUUYECKUX XapPaKTEPUCTUK COCTABHBIX
CEYEHUI Ha OCHOBE TEOPEM O MOMEHTAxX MHepLUH. [Ipumepsl.

Buapl HanpsyKEeHHBIX
coctosgHui. JInneitHoe
HaIpPsKEHHOE COCTOSTHUE.

Bupl HanpsKEHHBIX COCTOSTHUM. JIMHEITHOE HANIPSY)KEHHOE COCTOSHUE.
MOHSATHE O HANPSHKEHHOM  COCTOSSHUM B TOYKE TBEPJAOro  Teja.
XapakTepucTHKa BUIOB HAIPSHKEHHBIX COCTOSHUM. [ J1aBHBIC HANIPsOKEHUS U
IJIaBHbIe IUIOMIAAKU. JIMHeitHOe HampspkeHHOoe cocTosiHue. OnpeneneHue
HanpsHKEHUM MO HAKJIOHHOM TUTOIIAJIKE.

[linockoe HanpsiKEHHOE
COCTOSIHUE

IInockoe HAIps>KEHHOC COCTOSAHUEC

HaHpH)KeHI/ISI M0 HAKJIOHHBIM IUIOLIAaJKaM IIPpU IIJIOCKOM HAIIPAKCHHOM
COCTOSIHUH. 3aKOH IMapHOCTH KacaTCJIbHBIX HaHpﬂ)I(eHHfI. OHpC,Z[eJ'IeHI/Ie
TJIaBHBIX HaHpH)KCHI/Iﬁ " II0JIOKCHUS TJIaBHBIX INIOIIAAO0K. MakcuManbHBIS
KacCaTCJIbHBIC HAIIPSAXKCHUA. HpI/IMepI)I.

10

I'padpuueckoe
IpeCTaBICHNE TNIOCKOTO
HATPSHKCHHOTO
COCTOSIHUSI.

I'paduueckoe npeacTaBaeHUEe INIOCKOTO HANPSKEHHOTO COCTOSIHUS
VpaBHeHuss kpyra Mopa 1@pu  IUIOCKOM HANpPSHKEHHOM — COCTOSIHHH.
Iloctpoenne kpyra Mopa 1O IVIaBHBIM HAIIPSDKEHHSM. IIOCTPOEHUE Kpyra
Mopa 1o HanpspKEHUsM Ha IMPOU3BOJIBHBIX ILIOMAAkax. lMcmnomb3oBaHue
Kkpyra Mopa 11 onpeesieHuss HallpsHDKEHUH 110 HAKJIOHHBIM ILIOLIAAKaM U
TJIaBHBIX HamnpspkeHW. llpuMeHeHne monroca B rpauiyeckoM peHIeHUud
3aJ1a4H O I.H.C.

11

O06beMHOE HaIPSKEHHOE
COCTOSIHUE

O0beMHOE HAMPSIKEHHOE COCTOSIHUE.

XapakTepucTuka OOBEMHOIO  HANpPSIXKEHHOTO  COCTOsHHUA.  TeH3o0p
HanpspkeHuid. O000meHHbii 3akoH ['yka. OTHOCHTENBbHAsE OOBEMHAas
nedopmarus. YenbHas NOTEHLMaldbHas 3Heprus aedopManuu. DHEprus
U3MEHEeHUs o0beMa W 3Heprus u3MeHeHus Qopmbl snemeHTa. [loHsTHE O
Kpyrax Mopa npu 00beMHOM HaNPsSKEHHOM COCTOSIHUH.

12

Teopun npouHOCTH.

Teopuu MpOYHOCTH AJIs IIACTUYHBIX U XPYIKUX MATEPUAIIOB

[IpoBepka MNpPOYHOCTH TMpPU  CIOKHOM  HANPSHKEHHOM  COCTOSIHUU.
OKBUBaJICHTHbIE HanpspkeHus. Kiaccmdeckue Teopunm MNPOYHOCTH IS
XPYIKHMX M INTACTUYHBIX MaTepuanoB. Teopus npounoctu Mopa. Ilonsatue o
MEXaHUKE TPELIUH.

13

YuCcTeI cOBUT

YucTeI CABUT

UYucteiil cnasur. ['naBHble HanpsbkeHus. Kpyr Mopa. OtHocutenbHbIe
nedopmanuu. 3akoH ['yka mpu dumcToM ciBure. YJenbHas NOTEHIMAIbHAS
sHeprus Aeopmanuu. Y cioBus IPOYHOCTH MPU YUCTOM caBure. Pacuersl Ha
cpes.

14

Kpyuenue crepxus
KPYIJIOTO M KOJIBLIEBOTO
CEUYECHUN

Kpyuenue ctep:kHs KpyIiloro ¥ KOJbLEBOIO CEYEHUM

Ycunus npu kpydenun. Hanpsbxkenus u aegopmanuivl npu KpyueHUH CTEPKHS
Kpyrioro cedeHus. OnpeeneHue yriioB 3aKpyuuBaHusl. KPYUeHHE CTEPIKHEN
KOJIBIIEBOTO CEYEHHs. YCIOBUS IMPOYHOCTH U JKECTKOCTH. KpyueHue B
ynpyroractuueckoil craguu. IloTeHuumanbHas sHeprus aedopMmanuu Mpu
KpyueHuu. Pacuer HUIMHAPUYECKON NPYKUHBI C MAJIBIM 1IarOM BUTKA.

15

Kpyuenue crepxneit
HEKPYIJIOrO CeUeHus

Kpydenue crepkHell HEKpYTJIOro Ce4eHUs

Kpyuenune CTEPKHSA IIPSAMOYTOJIBHOTO CEYCHMUS. Omnpenencuue
MaKCUMAaJIbHBbIX HANpsDKEHUN M YIioB 3akpyunBaHusA. KpydueHue crepxHen
JUIMNTHYECKOTO U TPEYroJbHOTO PAaBHOCTOPOHHEIrO Ce€ueHus (OCHOBHBIE
pe3yNbTaThl).

16

CBo0O0HOE KpyUueHue
TOHKOCTEHHBIX
CTEpKHEM.

CB000OIHOE KpyUeHHE TOHKOCTEHHBIX CTEP)KHEH.

CBoOo/HOE Kpy4YeHHME TOHKOCTEHHBIX CTEP)KHEH OTKPBITOro MpoQuIs.
Kpyuenue TOHKOW mNpsAMOYroibHOW Tmosockl. MemOpaHHasi aHAJIOTHS.
Onpenenenre MakCHUMaIbHBIX KAacaTeIbHbIX HAIPSKEHUN U YITIOB




3akpyunBaHus. CBOOOHOE KpyueHHE TOHKOCTEHHBIX CTepKHEH 3aMKHYTOTO
npoduias. 3aKOH MOCTOSHCTBA MOTOKA KacaTeNbHBIX HanmpsbkeHuil. dopmyra
Bpenra. OnpeneneHue xecTKOCTH CEUEHHS 3aMKHYTOTO TIPOQHIIS.

Yewns npu niI0CKOM

Omnpeaenenue ycwInii py MIOCKOM U3ruoe
Bunel ycwnmmii npu usrube. OmnpezeneHue yCUIUM METOAOM CEYEHHU.
IIpaBuiao 3HAaKOB Ui MONEPEYHOM CHIIBI M M3TMOAIOLIEr0 MOMEHTA.

17 .
n3rude [Toctpoenne smrop ycunmit. JuddepeHnmanbHple 3aBUCUMOCTH  MEXKIY
YCUJIMSIMM U UHTEHCUBHOCTBIO HAarpy3KH. cIeICTBUS U3 AU(hepeHIaIbHbIX
3aBucumocTen. [Ipumepsl pemenus 3aaay.
YucTeiii n3rud. HopmanbHble HanpspKeHUS TP u3ruoe.
Yucteiit u3ru6. OCHOBHBIE JOMYIIEHHU TEOPUH YUCTOTO M3rnda. [lonoxenue
Yuctelit u3ruod. HehTpanbHOW ocHu. CBS3b KPUBHU3HBI H30THYTOM OCH C H3THOAIONIMM
18 Hopmasnbnsie MOMEHTOM. BpIBoI (opMynbl A HOPMAaNbHBIX HaNpsDKEHHWHA. Jmropa
HAIPSDKEHUS IPH U3rube |HOPMAIbHBIX HANpSDKEHWH. YCIOBUE NPOYHOCTH. PanmoHanbHble (OPMBI
MOTIepEeYHBIX ceueHui. bajaka paBHOTO CONPOTHBIIEHUS H3THOY.
[Tonepeunstit u3ru6. KacatenpHble HapsHKEHUS IPH U3TUOE.
. XapakTep aeopmanuii mpu TornepedHoM u3rude crepkHs. OCHOBHBIC
[Tonepeunslit U3ruo. .
19 K JOMYUIEHUs JUIsl ONIpeIesIEHUs] KacaTelbHbIX HanpsbkeHuil. BeiBoa Gpopmysibt
acaTebHbIC .
XKypaBckoro. Omiopbl KacaTelabHbIX HANpSOKEHUM [UIsi MAacCUBHBIX U
HaANpPsDKEHUsS IPU U3ruoe. .
TOHKOCTEHHBIX CEUEHHH. Y CI0BHE IPOYHOCTH. IIOHATHE O LIEHTpe n3ruoa.
I'nmaBHBIE HAIIPSKEHUS TIPU [TOTIEPEUHOM U3rHoe.
I'maBHBIE HAIIPSHKEHUS .
banounoe nHanpsikeHHoe coctosiHue. OnpenesneHne INIaBHBIX HaNpsKEHUH.
IIPU [IONEPEYHOM U3THOE.
20 ITpoBepka npouHoctu npu u3rude B obuem ciydae. [lonbop cedenus u
PacyeT TOHKOCTEHHBIX
9 MIPOBEPKH MTPOYHOCTH U3THOAEMbIX 00K TOHKOCTEHHOTO MPOQHUIISL.
CEUEHHUH.
JuddepennunanbHoe ypaBHEHHE YIPYTOi TUHUM Oalku
21 [epememenus npu  |BbiBox auddepeHnuanbHOro ypaBHEHUS YNPYrod JMHMU Oalkh M €ro
IUIOCKOM H3rube UHTErpUpoBaHue.  ['paHWYHBIE  yCIOBMSA.  AHAIMTHUYECKUH  CHOCOO
onpeeeHus epeMelieHnil. MeTo1 Ha4alIbHBIX IapaMeTPOB.
DHEpPreTUYeCKud  METOJ  ompejaelieHuss — nepemenieHuid.  Popmyna
MakcBesuia-Mopa.
O060061eHHbIe cuibl U 00001IeHHbIE TepeMelieHns. [loTennnanbsHas sHeprus
21 Ilepemeruenust ipu  [aepopmanmun  mpu  usrube.  Teopema  KactumbsHo.  @opmyna
MIJIOCKOM H3rH0e MakcBemta-Mopa.  Merog ~ Makceemna-Mopa  nnsg onpeneneHus
IIEPEMEILEHUI B yIpyrom cTepxkHe. IIpakTnueckoe BEIYMCIIEHNE HHTErPAJIOB
Mopa. ®opmyna Bepemaruna. ®opmysna Cumriicona. [Ipumepst.
Kocoii u mpocTpaHcTBEHHBIN U3rub
Kocoi VYcunus 1 HanpspKeHUs: IpU KOcoM M3rube. Y paBHEHUe HEUTPaIbHOM JTMHUU
ocoil u . .
. |u ee cBoiicTBa. Dmiopa HOPMaJIbHBIX HaNpsOKEHUH. YCIOBHE MPOYHOCTH.
24 IIPOCTPAHCTBEHHBII
5 [TonGop mNpsMOYroJbLHOTO W JBYTaBpoBOro ceueHus. IlepememieHust npu
U3ru .
kocom usrube. [IpocrpancTBennsrit u3ru6. [Ipumep pacuera.
BHeneHTpeHHOE cxKaTHe-pacTsKEHHE CTePIKHS O0JIBIION KECTKOCTH.
Yeunuss W HampsDKeHUsT TpU  BHELIGHTPEHHOM — CXKaTHH. Y paBHEHHE
HENUTPAJIBbHOW JIMHUU U €€ TIOCTPOEHUE 1o oTpe3kaM. CBONCTBA HEUTPAIBHOM
o5 BreneHTpeHHOE C)kaThe |JIMHUU. B3anMHOE pacnojoKE€HHE TOJIKCOB M HEHUTPAIBHBIX JIMHUM.

-pacTsKeHHe

IIOCTPOEHHUE  DIIOPHI
[Ipumepsl pacuera.
Anpo ceuenus. CpolictBa sapa ceueHus. I[locTpoeHue dAapa cedeHHs
Croco00M HEUTpanbHBIX JUHHUHI U CTOCOOOM MOJIOCOB. SApo ceueHus ans

HOPMAJIbHBIX HaHpHX(eHHﬁ. Ycaopue IIPOYHOCTH.




npocreimmx ¢uryp. [IpuMepsl mocTpoeHus sipa CeUeHUs A COCTABHBIX
CEUECHUN.

26

CoBMeCTHOE ECTBUE
n3ruda v KpydeHus

CoBMmecTHOE IeHCTBUE N3rH0a U KPyUCHHS

M3rm®6 ¢ KpydeHHEM CTEp)KHsA KpYIJIOro  IONEPEevYHOro  CEYEHHS.
HanpspkeHHOE COCTOSIHME B ONACHOM TOYKE. YCJIOBHE NPOYHOCTH 4Yepe3
IIPUBEJCHHBII MOMEHT 110 pa3jIMYHBIM TEOPUSM NMpOo4YHOCTH. OmnpeneneHue
TUIOCKOCTH JICHCTBHSI TOJHOTO M3rHOAIOIMIEr0 MOMEHTAa M IOJIOKEHUS
HEUTpAIbHOW JINHUU.

N3rub c xpyueHueM CTepkHs IPSIMOYTOJIBHOTO CEYEHMs. XapaKTep 3Iop
HanpsbkeHud. Bwibop omacHeix Touek. IlogOop ceuenus u3  ycnoBus
IIPOYHOCTH IpU KocoM u3rubde. [IpoBepku npoyHoOCTH.

27

Hanpspokenus u
IepeMELLEHUS B
CTEPXKHSX C
KPUBOJIMHEHHOHN OCBIO

HanpsixeHus u nepeMenieHus B CTEPIKHIAX ¢ KPUBOJIMHENHOMN OCBIO.
Knaccudukanmss ~ KpUBOJWMHEHHBIX  CcTepkHeW.  Hampspkenuss — mpu
HEHTPAIILHOM C)KaTHH. 3aKOH U3MEHEHUsI OTHOCUTEIBHBIX JAedopMaruii npu
yucroM u3rubde. Ilonoxenue HeiirpasbHoro ciost. @opmyna 111 HOpManbHbIX
HanpspkeHud. OnpeneneHue paavyca KpPUBU3HBI HEUTPAIbHOIO  CIIOSL.
[TpubnuxenHas ¢opmyia s cMelleHus HeliTpaibHoro ciost. Popmyna Juis
IIEpEMELICHUI B CTEPIKHIX MAJION KPUBU3HBI.

28

Y cTONYUBOCTH
[EHTPaIbHO-CKATOTO
CTEPKHS

Y CTONYMBOCTD LIEHTPAIBHO-CKATOIO CTEPIKHS

ITonatue 06 yctoitunBoctu ¢GopMm paBHOBecus. Kpurepunm ycToiumBOCTH.
[TonsTHEe 0 KpUTHUYECKOH Harpys3ke. 3amada Ditepa. BeiBog dopmyiisl s
KPUTHYECKONH CHJIbl. 3aBUCHUMOCTb KPUTHUECKOW CHJIBI OT YCJIOBUH
3aKperuieHus: cTepkHs. PacyerHas panmmHa CcTEp)HS H  KOI(DOUIMEHT
npuseneHus. Kputudeckue HamnpspkeHUs. YCTOWYMBOCTB 3a IpejesiaMu
ynpyroctd. ¢opmyisl DHreccepa, Scuackoro, Kapmana. momHbslii rpaduk
KPUTUYECKUX HaNpsKEHUH.

IIpakTueckuil pacyeT Ha YCTOMYMBOCTBH II0 HOPMaM IIPOEKTUPOBAHMS.
Koaddumuent mnpomonpHoro wusruda. Ilombop cedeHus, ompenencHue
JIOITYCKaeMOW HArpy3KH.
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Henuneiinpie 3aga4yu
pacyeTa ruOKux
CTEPIKHEU

Henuneiinble 3a1aun pacyera riOKUX CTEpKHEN

Pacuer ruOGKoro BHEIEHTPEHHO-CKATOTO CTEPXKHS MO JAehOPMHUPOBAHHOMY
COCTOSIHUIO. 3aBHCHUMOCTh MEXY MPOTHOOM M CKUMAIOIIEH CUIION; MEXIy
HaIpPSHKEHUSAMH U CKUMAIOIIEH CUITON. Tpeesibl TPUMEHUMOCTH PEIICHHUS.
Pacyer ruOKOro CXaTo-M30THYTOTO CTEpKHA. [IpomonbHO-TIONEpPEeUHbIi
M3ru0. MPUOIMHKEHHOE PEIICHUE I MPOruOO0B, M3THOAIOIIUX MOMEHTOB U
HOPMAaJIbHBIX HaIPsHKEHUI.

30

OCHOBHBIE PUHIIUIIBI U
JONYILEHUS JIMHEMHON

TEOPHUH YIIPYTOCTH

Beenenne. OCHOBHBIE IPUHIUIIBI U TONYLIEHUS TEOPUH YIIPYTOCTH.
[Ipenmer Teopun ynpyroctd. OCOOEHHOCTH T.y. B CpaBHEHHUH C
CONIPOTHUBIIEHUEM MaTE€pHaAIOB. [MIOTE3bl O CBOWCTBAX MJEAIBHOIO
Marepuaia u o Manoctu nedopmaruii. [IpuHIIUIT HE3aBUCUMOCTH JIEHCTBHS
CWJI Y NPUHIUI JIOKAJIBHOCTH JIEHCTBUS YPaBHOBEIIEHHBIX CWJI. BHemHue n
BHYTpeHHHUE cuiibl. KOMITOHEHTHI HANPSKEHHOT'O COCTOSTHUSL.
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Teopus HanpsKeHUN

Teopus HanpsbKkeHUN

Juddepennnanbable ypaBHEHUS! paBHOBECHS. 3aKOH MAapHOCTH KacaTeJbHBIX
HanpspDKeHud. HampspkeHuss 10 HAKJIOHHBIM - IUIOLIAJKaM. YCJIOBHS Ha
ITOBEPXHOCTH TeJa. [J1aBHBIE IUIOMIAJKHA M TJIABHBIE HaNpspKeHHs. TeH3op
HanpsbkeHui. [11apoBoil TEH30p U 1€BUATOP. UHTEHCUBHOCTD HANPS)KEHUMN.

32

Teopus nedopmariuii

Teopus nedbopmaruit

[lepememenuss u aedpopmanuu. 3aBUCUMOCTh MEXIy AepopMarusMu u
nepemenieHusIMU (popmysl Kommm). YpaBHEHUS COBMECTHOCTH Jedhopmariuit
(ycnoBus Cen-Benana). JIuneitnbie u yrioBsie gedopMauu




0 33JJaHHBIM HamnpasjieHusM. TeH30p AedopMaliy U riaaBHbIe qeOpMaLInH.

OO000I1EHHBIN 3aK0H

3akoH ['yka B o0meM ciaydae aHu3oTponHoro tena. CoxpalleHue uucia

33
I'yka VIOPYTUX MOCTOSHHBIX JJISi OPTOTPOIHOTO M U30TPOMHOrO Tejia. mpsiMas u
oOpartHast popmMbl 06001IIEHHOTO 3aKoHa ['yKa U1 H30TPOITHOTO Tea.
[TocTaHoBKa 3a/1a4 TEOPUU YIIPYTOCTU U METOJIBI UX PEIICHUS
CBoJKa OCHOBHBIX YpaBHEHMU Teopuu ynpyroctu. CrocoObl peieHus 3aaau
Teopuu OCTH: B HAIPSHKCHUSIX, B MEPEMEIICHUSIX U B CMEUIaHHOU
[TocranoBka 3a1a4 PHH YUPYT P ’ P
34 U oc ¢dopme. Pemenne 3agaun T€OpUn yIpYrocTH B IMEPEMEUICHUSAX. Y PaBHEHUS
TH U
MGTE o lez(pyermeHHﬂ Jlsmn. Perenue 3aaun TeOpUH YIPYTOCTH B HAIPSHKEHUSX MTPU TOCTOSHCTBE
A p " |oObeMHBIX cuil. TUIBI TPaHUYHBIX YCIOBUH Ha NOBEPXHOCTHU Tena. Teopema
€AMHCTBEHHOCTH. MeTO/Ibl pellieHus 3a]]a4 TEOPUHU YIIPYTOCTH.
OcHoBHbBIE ypaBHEHUS TUIOCKOM 3a/1a4i TEOPUH YIPYTOCTH.
OcCHOBHBIE YpaBHEHHUSI I
. nockast nedopmanus. OO0OIIEHHOE TUIOCKOE HAIMPSHKCHHOE COCTOSIHHE.
35 | miockoit 3aaauu TEOpUH 9
OcHoBHbBIE YypaBHEHUS ¥ TPAHUYHBIC YCIOBHS JIJIsl PELICHHS TIOCKOM 3a/1auH.
YIPYTrOCTH
Pemenue ninockoii 3ajauy TEOpUU YIPYroCTU B HAIPSIKEHUSX.
Pemenue muockoli | YpaBHEHUs IUIOCKOH 3a/1a4yMl T.y. B HallpsDKEHUAX. Y paBHeHHe Mopuca JleBu.
36 3aJ1a4M TEOPUHU OyHKIMS HanpsHKeHUH Opu. burapMoHmueckoe ypaBHeHHE s (QyHKIHA
YIPYTOCTH B HANpsDKEHUH. YCIIOBUS HAa TOBEPXHOCTH. PelieHue miockod 3amaud Jist
HANPSKEHUSIX. IPSMOYTOJIBHOM OJTHOCBSI3HOW 00JIACTH B areOpanyecKuX MOJTMHOMAX.
OCHOBBI TEOPUH JIACTUYHOCTH
[Tpocreiimue 3agaun TEOPUU TIIACTUYHOCTH. VcIionb30BaHNe AUarpaMMbl
Octio [Mpasnrns. Yopyromnactudaeckuii n3rud 6anku. OCHOBHI JedopMamoOHHON
HOBBI TCOPUH .
37 p TEOpHUH MIACTHYHOCTU. [IpocToe HarpykeHne. MHTEHCUBHOCTH HANPsKEHUN
MJIACTUYHOCTHU .
u gedopmanmii. Kpurepum mmactuuHoctn Tpecka-Cen-Benana u
['yOepa-Museca. ®usuueckue THUNOTE3bl M (PU3MUECKUE COOTHOIICHMS
ne(opMalMOHHON TEOPUH MJIACTUYHOCTH.
OCHOBBI TEOPHH MOI3YYECTH
38 OCHOBBI TEOPHU [Ton3yuects U penakcanus B TBEPIbIX Tenax. Moaenu BSI3KOYNPYTUX TeEl.

MMOJI3y4eCTH

JInnelinasg mnomsydects. HacnenacTBeHHas Tteopus mnonsydectd. Teopus
HacyeCcTBeHHOro crapeHus. [Ipunuun BonsTeppa.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasaciia

pJ::n 1 TeMBbl PaKTHECKUX HaumenoBanue u cozepkaHne NpakTUUECKUX 3aHATHI
3aHATHN
OnpeneneHue yCHIM M HaNpsDKEHUH NPU LEHTPAIBHOM PACTSKEHUHM H
Ycunus u HanpsbKeHus |CKaTUH
2 IIPYU LIEHTPAIEHOM Onpenenenne yCWJIMi B PacTSIHYTOM-CKaTOM CTEP)KHE METOIOM CEYCHHUHU.
CKaTUU-pacTsDkeHnn  |Beluncinenne Hampsbkenui. IlocTpoenue smiop yCHIMM W HaNpsHKEHUH.
Onpenenenue yCuIni U HaIIpsKEHUH OT COOCTBEHHOTO Beca.
PacyeTsl Ha MpoYHOCTHL (Pacyer Ha MPOYHOCTH PACTSHYTOr0-CXKATOTO CTEPIKHS
4 P PaCTSHKEHHH- ITombop  cedeHMss  pacTAHYTOro-CXKaToro  crepkHsa.  OnpenencHue
CKATHH. JOITYCKaeMOW Harpy3KH Ha CTATUYECKH ONPENCIIMMYIO PACYETHYIO CXEMY.
Penenne ctaTu4ecku HEONPEAESIUMBIX 33144 IIPU PACTHKECHUU-CKATUU
Cratnaccku Pacuer craTud4ecky HEONPEIEIUMOIO CTEPKHS IIPU PACTSHKECHUU-CXKATUU HA
5 | HEONPCACTMMBIC SAMATH |0 oppie  n TEMIEpAaTypHbIE  BO3JedcTBUA.  Pacuer  cratmdecku

IIPU PACTSKEHUU U
CKaTUHU

HEONpPEIeTUMON CHUCTEMBl Ha pacTSIKEHUE-CKATUE IO YHOPYrol craauu
nehopMUPOBAHUS U TI0 TIPEACIBHOMY TUIACTUYECKOMY COCTOSIHHIO.




['eomeTprueckue ['eomeTpuueckue XxapakTepUCTUKHA COCTABHBIX CEUCHUM.
7 XapaKTEPUCTHKU Pemenne 3amaun 00 oOmnpeneseHUH TEOMETPUUYECKHX XapaKTepUCTHK
COCTaBHBIX CEUECHUH |CIOXKHOTO HECUMMETPUYHOTO CEUEHHS.
HccnenoBanue miockoro HarpsKEHHOI0 COCTOSTHUS
Pewrenne 3amaun 0 HaNpsHKEHHUSX 10 HAKJIOHHOW IUIOIIAJKE MPU IJIOCKOM
9 [1110CKO€E HANPSHKEHHOE |HANPSHKEHHOM — COCTOSIHMM  (aHaymTHyeckn). Pemenwe  3agaum 00
COCTOSIHUE ONpEJEICHUN TIJIABHBIX HANPSKEHUW M IOJIOKEHUS TJIaBHBIX IUIOMIAJ0K
(anamuTnueckn). OnpeneneHrne MakCUMalbHbIX KacaTeIbHbIX HAIPSKEHUH.
Pemrenne 3amad MmiaoCKOro HaNpsyKEHHOI'O COCTOSIHHS C MOMOIIBI) KPYroB
I'padpuaeckoe
Mopa.
IIPEJICTaBIEHHE IIJIOCKOIO . .
10 Pemenue 3amaun 00 onpeaeneHUN HaNPSHKEHUHA IO HAKJIOHHOM IJIOMIAAKE C
HaIpsHKEHHOT O
OMOUIbI0 Kpyra Mopa. PemieHune 3amauu O TJaBHBIX HANpSOKEHUSIX MU
COCTOSIHUSI.
TOJIOYKEHUH TJIaBHBIX IUIOMAA0K C MOMOLIBI0 Kpyra Mopa.
06 AHanu3 MmIOCKOIo HaINPSKEHHOTO COCTOSIHUS
11 BEMHOC HANPAAKCHHOC | B 1y ycnenne JTUHEHHBIX, YTIIOBBIX H 00BEMHON OTHOCUTEIBHBIX AeOpMaIiHii
TOSIHU
COCTOAHHC [P TUIOCKOM HAIPS)KEHHOM COCTOSIHUH.
[IpoBepka NpOYHOCTH MPHU CI0KHOM HAIPSKEHHOM COCTOSTHUU
[TpoBepka mpoyHOCTH U onpeaeneHne GpakTuueckoro kodhduimenTta 3amaca
12 Teopuu MpoYHOCTH.
JUISL XpPYHOKOr0 M IUIACTUYHOIO Marepuaja MpU IJIOCKOM HanpsiKEHHOM
COCTOSIHUH.
[TonOop ceueHus CIJIOLIHOTO W IOJIONO Bajla MPU KPYYEHUU W3 YCIOBUMI
MIPOYHOCTH U )KECTKOCTH
Kpyuenue crepxus  [Pemenue 3amaun o moxdope ceueHus Bana npu KpydeHud. Iloctpoenue
14 | kpyrioro v KoibLUEBOro |3MIOPBI KPYTAIUX MOMEHTOB. [Tog00p ceueHus CIIoMHOro U MOJIOro Baja U3
ceueHui YCIIOBUSL MPOYHOCTH; U3 YCJIOBMSI IKECTKOCTU. BpIOOp OKOHYATEIbHBIX
nuaMeTpoB Bana. [locTpoenue 31mopsl yriioB 3aKpy4rMBaHUA.
. |xpydeHue cTepxHS npsMOYroJIbHOTO CEUEHUs
Kpyuenue crepxuen .
15 [Ton6op NpsAMOYTOJILHOTO CTEPKHS MPU KPYYSHUH U3 YCIOBUI MPOYHOCTH U
HEKPYIJIOTO CEUCHHS | oo
OrnpezeneHne yCWIHIM B TOCTPOCHUE JITIOP MPHU U3rnde 6asiok
Omnpenenenre peakuuid Onop HpU Pa3IMUHBIX BUJAX 3aKpEIUICHUs OajKu.
Boruncnenne ycwiuii B TNONEpPEYHBIX CEUYEHMSX Oalku NpU  HU3TUOeE.
CocraBiieHHE QHAINTUYECKUX 3aBUCUMOCTEH Uil MONEPEYHOW CHIBI U
17 Ycunmus npy mIockoMm  (u3rudaromero MoMeHTa. [loctpoenue 3mop ycuiauii 1 MxX MpoBepKa Ha OCHOBE
u3rube middepeHManbHbIX  3aBUcUMOcTeil.  Mcmonp3oBaHMe — CIENCTBUM U3
¢ depeHINaTbHBIX 3aBUCUMOCTEN AJIs ONpeeNeHns MONEPEeYHbIX CUIT 10
SMIOPE MOMEHTOB M HW3MEHEHMsS M3TH0aroIuX MOMEHTOB 110 3III0pe
MOTEPEYHBIX CHJI. DIMIOPhl YCUJIUH MPH Harpys3ke C JIMHEWMHO MEHSoIencs
WHTEHCUBHOCTHIO.
. [TonGop ceuenus H6anok npu U3ruode
Yucterit u3ruod. 700D P
18 HoDMAILHELE [TocTpoenue 31op ycuuid ¥ moa00p NPSIMOYTOJIBHOTO MOMEPEYHOTO CEUECHUS
P OaNKy U3 yCIIOBUS IPOYHOCTH MO0 HOPMATbHBIM HAIPSKEHUSIM.
HANPSDKEHUS TIPU U3THOe
. [TonGop ceuenus H6anok npu U3ruode
[TonepeunsIit U3ruo.
[IpoBepka MPOYHOCTH B OMACHBIX TOUYKAX C MAKCMMAJIbHBIMU KacaTeIbHBIMU
19 Kacarenbnbie
HanpspKeHUsMU pu u3rube 6anok. Pemenue 3anad.
HaANpPsDKEHUs IPU U3ruoe.
[Ton6op monepeyHoOro ceuyeHust JBYTaBPOBOW OaIKu
I'maBHbIe HanpsoKeHKs  [TocTpoeHue SmI0p ycwinuii B m3rubaemoii Ganke. IToxgbGop momepedHoro
20 |mpu momepeYHoOM M3THOE. [ceueHns B BUJE ABYTaBpa MO COPTAMEHTY HpOKaTHOM cramu. IIpoBepkm

PacdeT TOHKOCTEHHBIX

IMPOYHOCTHU B OITACHBIX TOYKAX ABYTAaBPOBOI'O CCUCHMHA.




CEUECHU.

21

[lepemenienus npu
TUIOCKOM U3rube

Omnpenenenue nepeMenieHui B 6ajaKe aHaTUTHIECKUM CIIOCOO0M
CocraBnenne u pemeHne Tu(QepeHInaTbHOT0 YPAaBHEHUS H30THYTOW OCH
6anku. OnpeneneHrne MOCTOSHHBIX HHTETPUPOBAHUS U3 TPAHUYHBIX YCIOBUH
3agayd. BprumcieHue mepeMemieHui B 3aJlaHHBIX CEYCHUSX. IOCTPOCHHE
U30THYTOH OcH OalKy. MPOBEpKa yCIOBUS KECTKOCTH.
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[lepemernienus npu
TUIOCKOM U3rube

Omnpenenenue nepeMenieHuii B 6ajake S3HEPreTHYECKUM METOJI0M
[Toctpoenue »smop u3ruOarOUMX MOMEHTOB B Oajkax B TPy30BOM U
€IMHUYHOM COCTOSIHMSAX. Brpiuncienue wuHrterpainoB Makcsemna-Mopa.
Hcnons3oBanue crmoco6oB "mepeMHokeHus" ammop. OnpeaeneHne INHSHHBIX
U YTJIOBBIX IIEPEMELICHUM.

24

Kocoii u
MPOCTPAHCTBEHHBIN
n3rud

[Ton6op cedenus Ganku Mpu KOCOM U3rude

[Togbop momepeyHoro cCeueHus B BHIC MPSIMOYTOJbHHKA (IByTaBpa) s
Oanmku, paboTaromieil B YCIOBUSX KOCOTO (IMIPOCTPAHCTBEHHOTO) W3rHoa.
Omnpenenenne nporuda u MpoBepKa YCIOBHS )KECTKOCTH.

25

BrenenTpenHnoe cxarue
-pacTsHKEHHE

BHenienTpeHHOE CikaThe CTep KHsI OOJIBLION HKECTKOCTU
BHeLeHTpeHHO-C)KaThlil  CTEpKEHb MOHO-CUMMETPUYHOIO CEUYEHHS U3
xpynkoro marepuana. Onpenenenue ycunuid. Iloctpoenue HeilTpaabHON
JIMHUM U 3II0pBI HanpspkeHui. Onpeaenenue onacHbix Touek. OmnpeneneHue
BEJIMYMHBI JOMYCKAEMOW Harpy3Ku U3 ycioBus npouHoctu. [loctpoenue sapa
CEUCHUSI.

26

CoBMeCTHOE ECTBUE
n3ruba v KpyueHHs

Pacuer npocTpaHCTBEHHOIO CTEPXKHS Ha U3TUO C KpyUEHHUEM

Onpenenenne ycuianii B MPOCTPAHCTBEHHOM CTEP)KHE U IIOCTPOEHUE SIIIOP
ycwuid. [logOop Kpyriioro cedeHusl CTEpKHS NMpU JCHCTBUM KpydeHUS U
n3ruba. IToctpoenue HeliTpanpHOU auHUU. IIpoBepka mpouyHoctu. [Togdop
MPSIMOYTOJIBHOTO CEUYEHMsI CTEp)KHsSI NP KPYYEHUH C HU3rMOoM B JBYX
IUIOCKOCTSX. IOCTPOCHUE AP HanpsbkeHui. OnpeesieHne OnacHbIX TOYEK.
[IpoBepku MPOYHOCTH.

27

Hanpsixenus u
IIepeEMEICHUS B
CTEPXKHSX C
KPUBOJIMHEHHOHN OCBIO

Onpenenenne HaNPsKEHUHN U IEPEMEILIEHUIN B KPUBOJIMHENHOM CTEPIKHE
[TocTpoenue 3mrop ycuinii B CTepKHE ¢ KpUBOJIMHENHOM ocbto. Onpeienenne
IIOJIOKEHNS HEUTPAJIBHOTO CJIOS B NPAMOYrojbHOM ceueHuu. Iloctpoenne
AMIOPBI HOPMaJIbHBIX HampsbkeHui. OnpeseneHue nepeMenieHus 3aJaHHOTo
CEUEHUS CTEPXKHS MaJION KPUBU3HBL.

28

Y CcTONYNBOCTH
[EHTPATHHO-CKATOTO
CTEPKHS

Pacuer Ha yCTOMYMBOCTB LEHTPAIBHO-CKATBIX CTEPIKHEN

Omnpenenenre KpUTHYECKONW CHIIBI M JIOMYCKaeMOM Harpy3Kud U3 YCIOBHS
YCTOMYUBOCTHU LEHTPAIBHO-CKATOIO CTEPIKHA.

[TonOop momnepedyHoro ceueHus: LEHTPATbHO-CXKATOIO CTEPHKHS U3 YCIOBUS
YCTOWYUBOCTH.

29

Henuneineie 3amaun
pacueTa ruOKux
CTEpKHEN

Pacuer ckaTo-M30THYTBIX CTEpXKHEH Mo Ae(OopMUPOBAHHOMY COCTOSIHUIO
[TonGop ceueHus cxKaTo-U30THYTOr0 THOKOTO CTEPKHS C YUETOM MPOTruOOB OT
MPOJOJIBHOM CHUJIBL.

31

Teopus HanpsKeHUN

Ananns HAIIPAXKCHHOI'0 COCTOAHUS B OKPECTHOCTHU TOYKH

Onpenenenre KOMIOHEHTOB MOJHOTO HAIIPSDKEHUS 110 HAKJIOHHOM TUIOIIAIKE
M0 KOOpPAWHATHBIM OCsM. Onpez[eneHHe HOPMAJIBHOI'O HAIIPSXKCHUA U
IIPOCKLUM  KacaTeJIbHOIO HAIpsDKEHUs HAa  3aJaHHOE  HallpaBIICHUE.
OnpeneneHre  WHBAapUAHTOB — HANpPSIKEHHOTO  COCTOAHMA.  Pemenue
KyOMYecKoro ypaBHEHHs Ui OINpeNeNeHUs TJaBHBIX  HANpPSKCHUH.
OrnpeneneHne HaNpaBIAIOMKMX KOCHHYCOB HOPMAaJIEH K TJIaBHBIM IIJIOIIAKaM
pelieHueM  CHUCTEMBbl JIMHEWHBIX ypaBHEHMH. PasnoskeHue TeH30pa
HaIlpsDKEHUI Ha IapOBOM TEH30P U I€BHATOP.

32

Teopus nedopmaruit

Onpenenenue aedopmaruii mpu 00bEMHOM HAMPSKEHHOM COCTOSTHUH
Omnpenenenve IrIIaBHbIX JUHEHHBIX nedopmanuii 1 00beMHON nedopmanuu.
Onpenenenue JIMHEHHON qedopmannuy Mo 3a1aHHOMY




HaITpaBJICHUIO. caBura 3aJaHHbIMU

HaIlpaBJICHUAMMU.

Onpenenenue

yria MEXIY

OO000I1EHHBIN 3aK0H

O0600611eHHbIH 3aK0H ['yka
OrmpezerneHne OTHOCHTENBHBIX Jedopmaruii yepe3 HampsokeHHs (mpsiMast

33 I'yka dopma 3akoHa ['yka) m HampspKeHWI depe3 OTHOCHTENbHBIC jaedopmarmu
(o6parnas ¢opma 3akoHa ['yka. OnpeneneHue oObeMHOMN AehopMaIIHy.
DopMyTUpPOBKa IPAHUYHBIX YCIOBUN HA TTOBEPXHOCTH Teja
ITocranoBka 3agau 3 . 6 .
anuch CTaTUYECKUX U KMHEMATUYECKUX TPAaHUYHBIX YCJIOBHM Ha OOKOBOM
34 TCOPHH yTIpYroCTH 1 MOBEPXHOCTU IJIACTUHKU B JIEKapTOBOM CHCTEME KOOPJAMHAT IO 33JaHHBIM
MCTOJLbL MX PCILICHHA. Harpy3KaM U CBSI3SIM TBEpPAOIO Tela.
Pemenne oOpaTHOI 3a1a4u TEOPUU YIIPYTOCTH
[TocranoBka 3amau  |Onpezenenue Harpy30K, MPUIOKEHHBIX K YIIPYTOMY CTEPKHIO 110 3aJJaHHBIM
34 TEOpHH yIPyroctd ¥ (QYHKLIHUAM KOMIIOHEHT nepemelienuil. Mcnonb3oBanue ypapHenuii Koy,
METObI UX pelenus. [0000menHoro 3akona I'yka, rpaHHYHBIX yCJIOBUI Ha NOBEPXHOCTH TEJA.
Pemenue mnockou W3rub KOHCOJIM COCPETOTOUCHHOM CHIION, MPUIIOKEHHON Ha €€ KOHIIE
36 3aJ1auy TeOpUun Pemenne 3amaun 00 u3rube KOHCONMM OOpaTHBIM METOJIOM B HANPSKEHUSX.
YOPYTrOCTH B CpaBHeHuE C pelIeHnEeM CONPOTUBIICHUSI MAaTEPUATIOB.
HaMPSHKCHUSX.
Pemenne mnockoir  |M3ru6 G6anku Ha ABYX OMOpax paBHOMEPHO pacCIpeIeICHHON Harpy3Koi
36 3a/1a4u TeOpuun Pemenne 3amaun 00 n3rube Oanku HA JBYX OMOPax C MOMOIIBIO (PYHKITUH
VIIPYTOCTH B HanpspkeHui. CpaBHEHHE C peIICHUEM COPOTHUBIICHHS MaTEPHAIIOB.
HaNPSDKCHUSX.
Pemennie muiockoil 3amauM TEOPUHM YIPYTOCTH C TOMOIIBI0 (PYHKIIHH
HaIpsHKEHUN
. Pacuer mnockod MpsSMOYTONBbHOW TUIACTUHKH TMPHU PA3JIUYHBIX BapHaHTaX
Pemenue miuockoit o
Harpy3kd W KHHEMaTHYEeCKMX TPaHUYHBIX YCJIOBUU. 3amaHa QYyHKIHS
36 3ajatu Teopun HanpsDKEHUH B BHUAe anreOpanueckoro mnonuHoma. I[IpoBepka ycnoBus

VIPYTOCTH B
HaIPsHKEHUSX.

OurapmMoHnyHOCTH (yHKUMK HampspkeHud. [lonmydeHue BbIpakeHUN Ui
HanpspkeHui. @opMyIMpoBKa IPAHUYHBIX YCIIOBUM NIl BCEX MOBEPXHOCTEN
KOHTypa TUIACTMHKH, B TOM 4YHCJIe B WHTerpaibHON (Qopme. CpaBHEHUE C
pELIEHNEM COITPOTUBIIEHUS MaTEpUAJIOB.

5.3. JJabopatopHsble pabOThI

HaumenoBanue paznena

No
an | T TEMBI 71a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
P paboT
Mexanunueckue
3 XapaKTEPUCTUKU Brinmonnenue naboparopuoit padboter Ne 1 "/luarpamma pactsokeHus: oopasia
KOHCTPYKLMOHHBIX |13 MaJIOYTJIEPOIUCTON cTanu".
MaTepHaJioB
Onpeznenenue yrioB 3aKpyuyMBaHHUs TOHKOCTEHHBIX CTEP)KHEH 3aMKHYTOT'O
CBo0Oos1HOE KpydeHue
npoduns
16 TOHKOCTEHHBIX 11 .
9 abopartopHas padota Ne 2. OnpeneneHue yrioB 3aKpyuYuBaHUs CTEPKHEH.
CTEep>KHEH.
Kocoii u Ornpenenenne nepeMenieHnii Mpu KOCOM U3rude
24 HpoCTpaHCTBEHHBIH  |BbImonHenue nabopatopHoii pabotel Ne 3. Onpenenenue nepeMelleHud B
H3rHo Oayike TIpu KOCOM M3THOE.
Y CTOWYHUBOCTH Onpenenenne KPUTUIECKON CUIIBI TS LIEHTPATbHO-CKATOTO CTEPKHS
28 | wenTpanbHO-ckaroro [JlaGoparopubie pabotel 12, 13, 14. VCTOWYMBOCTL CHKATBIX CTEPKHEN C

CTEpPXKHS

pa3InIHbIMU criocodamu 3aKPCIUICHUSA KOHIIOB.




5.4. CamocTosiTenpHas paboTa 00yJarOIIHXCS

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3n| AMCHUIUIMHBI U TEMBI
OcHoBHbIE NOHATHS, |OCHOBHBIE IOHATUS, TUIIOTE3bl U IPUHIIUIIBI COIPOTUBIICHHS] MAaTEPUATIOB
{ | TMMOTE3bI M MPHHIMIIEI N3yuenue TeopeTnyeckoro Marepuaia no TeMe
CONPOTHUBIICHUSA
MaTepuasioB
VYeunus 1 HanpsKeHus
2 IIPU LEHTPATILHOM N3yueHune TeopeTnyeckoro marepuaia rno reme. Beinmonnenue 3agaun 1.1 u3
cxkatuu-pactsbkenun  |KP Ne 1.
Mexanunueckue MexaHn4ecKkHre XapakKTEPUCTUKU MAaTEPUAIIOB
3 XapaKTEPUCTUKU N3yueHune TeopeTnyeckoro Marepuania no TeMe.
KOHCTPYKIIMOHHBIX
MaTepuasioB
Pacuersl Ha npo4yHOCTH
4 MIPU PACTSHKCHUH- N3yuenue Teopernyeckoro marepuaia no reme. Pemenue 3anaum 1.2 uz KP
CXKATHU. Ne 1.
Craruuecku Pemenue craTnuecku HEONpeAEIUMBIX 3a7a4 IPU PACTSHKEHUU -CKATHU
5 | HEOmpeneMbIe 3124 N3yuenune TeopeTrueckoro MaTepraia 1o TeMe 3aHsATus. Beinmonnenue 3amaau
MIpY PACTSKEHUU U 1.3u1.4KP Ne 1.
CKATUU
OcHoBHbIEC IOHATHS.  |BBIYMCIIEHHE T€OMETPUYECKUX XapaKTEPUCTUK MPOCTEHINX HUryp
6 I'eomerpuueckue N3yuenue TeopeTnueckoro Marepuaia mo TeMe.
XapaKTEPUCTUKU
MPOCTHIX PUTYD.
['eomerpuyeckue ['eomeTpuueckue XxapakTepUCTUKHN COCTABHBIX CEUCHUM
7 XapPaKTEPUCTUKU N3yuenune Teopernueckoro Mmarepuana no reme. Pemenue 3amau.
COCTaBHBIX CEUYCHHI
HamnpsixeHHOe cocTosiHUE B TOUKE Tena.
Bunbl HanpsiKEeHHBIX
. . M3y4YeHNEe TEOPETUUECKOT0 MaTepurasa 1o TeMe.
8 | cocrosuuii. Jluneitnoe
HaIpsKEHHOE COCTOSIHUE.
9 [Tnockoe HanpsbkenHoe |I1II0CKOE HANPSHKEHHOE COCTOSTHHE
COCTOSHHE Pemenue 3amaun 1.5 KP Ne 1 (aHanmuTuyeckn).
I'padmeckoe I'paduueckoe perienue 3amad o MIOCKOM HAPsHKEHHOM COCTOSTHUU }
N3ydenue TeopeTHueckoro mMarepuana mo teme. BeimonHenue rpagudeckoi
10 |MPCACTABTICHIC IIOCKOTO, ) oy 3amaun 1.5 PTP Ne 1.
HaIpsHKEHHOTO
COCTOSIHHUSI.
OO0BbeMHOE HAMPSKEHHOE COCTOSTHHE
11 ObneMHOE HANPDKERHOE N3yuenne Teopernyeckoro Marepuania. BeimoaHenue nyHkToB 3agaun 1.5 KP
COCTOSIHUE Nol.
[TpoBepky MPOYHOCTH MPH CITOKHOM HAIPSHKEHHOM COCTOSIHUH.
12 Teopum mpounoctu.  |M3y4eHne TEOPETHYECKOroO MaTepraia o reme. Penenne nmynkra 3azauu 1.5
KP Ne 1.
. YucTeIl CIBUT
13 "IneThIA CaBHAT M3y4eHHe TEOPETUUECKOT0 MaTeprasa 1o TeMe.
Kpyuenune crepkas  |[KPYYEHUE CTEPIKHEN KPYTIIOrO U KOJbLEBOIO CEUCHUM
14 | xpyrioro u Konblesoro |M3ydeHne reopeTHyeckoro Marepuania o reMe. Beimonnenue 3agaum 2.1 us
CeUeHUN KP Ne 2.
15 Kpyuenue crepiueii | <PYICHHE CTEP’KHEW HEKPYIJIOro MOMEPEYHOr0 CeUEHUs




HEKPYIJIOrO CeUeHus

N3yuenue teopernueckoro matepuaia mno reMe. Beimoanenue 3anauum 2.1 KP
Ne 2.

CBoOoaHOE KpydeHHE

CB00OIHOE KpyUeHHE TOHKOCTEHHBIX CTepPIKHEN

16 TOHKOCTEHHBIX N3ydeHne TeopeTHuecKOro MaTepuaa 1o Teme.
CTEPKHEH.
[TocTpoenue >mIop MONEPEYHBIX CHII U H3THOAIOIINX MOMEHTOB B Oallkax
Yewns npu niI0CKOM
17 5 W3ydyenue TeopeTrmyeckoro marepuana 1o Teme. Pemienue 3amgad.
H3ruoe Brmmonnenue 3aganug 2,2 uz KP Ne 2.
q . 5 HopMmanbHabie Hanpsixerus pu uzruoe. [logdop ceuenus n3rndaeMbix 6aaok.
UCTBIN U3THUO.
N3ydenue Teoperndeckoro Mmarepuana mno teme. Pemenue 3amauu 2.3 uz KP
18 HopmanbHsbie No 2
HaNpsUKEHUs TIpu u3ruoe |
. KacarenpHble HapsHDKEHUS TPU U3THOE. IPOBEPKA MPOYHOCTH.
ITonepeunsrit U3ruod.
N3ydenue TeopeTnyeckoro Marepuaia mno reme. Pemenue 3amau 2.3, 2.4 u3
19 KacarenbHbie
KP Ne 2.
HaANPSDKEHUS TPy U3ruoe.
I'maBHbIe HampspkeHuss npu  usruOe. [logdop cedeHus TOHKOCTCHHBIX
['maBHBIE HAMIPSHKEHUS .
CTEepIXKHE.
IIPU [ONEPEYHOM U3THOE.
20 N3ydenue TeopeTnyeckoro Matepuaia no teme. Bommonnenue 3agauu 2.4 u3
Pacyet TOHKOCTEHHBIX
o KP Ne 2.
CEUEHHUH.
Ompenenenue nepeMenieHni B 0aike aHATUTHIECKUM CITIOCOO0M
Ilepemenienus npu
21 N3ydenue TeopeTuueckoro Matepuaia mo teme. Boemmonnenue 3agaun 3.1 u3
IUIOCKOM U3rube
KP Ne 3.
R Omnpenenenue nepemenieHuii merogoM Maxkcesia-Mopa
epeMenIeHUs IPU
21 pemMell p N3ydenue TeopeTnuyeckoro Marepuaia no teme. Bomonnenue 3agauu 3.1 u3
IUIOCKOM M3rude
KP Ne 3.
Kocoii u Kocoii u mpocTpaHCTBEHHBIN U3rn0
24 npoctpaHcTBeHHbIl  |MI3yueHue TeopeTHYecKoro Marepuana o teme. Beinonnenune 3anaun 3.2 u3
n3rud KP Ne 3.
BHELIEHTPEHHOE C)KaTUe CTEPKHEHN OOJBIION KECTKOCTH
BrenenTpenHnoe cxarue
25 N3yuenune TeopeTnyeckoro Marepuania rno teme. Bemmonnenue 3aganus 3.3 u3
-pacTsKeHHe KP No 3.
. CoBMecTHOE JieiicTBUE U3THOA U KPYICHHS
CoBMmecTHOE AeiicTBHE
26 5 N3yuenue TeopeTnueckoro MaTepuaia rno reMe. Beinonnenue 3agauu 3.4. u3
M3ru0a U KPYYCHHUS  |r-p'ne 3
Hanpspkenus u Hanpsixenus u nepeMenieHus: B CTEPKHAX ¢ KPUBOJIMHEWHON OChIO
97 repeMenieHus B N3yuenne TeopeTnueckoro Matepuania mno teme. Pemenue 3aaay.
CTEPIKHSIX C
KPHUBOJMHEHHON OChIO
VY CTOWYHUBOCTD Pacuer nieHTpanbHO-CXKATHIX CTEPKHEN HA YCTOMYUBOCTD
28 | UEHTPaIbLHO-CKATOrO |M3y4EHHE TEOPETHYECKOro MaTepuana mno teme. Pemenue 3ana4 3.5 u 3.6 u3
CTEpPXKHS KP Ne 3.
Henunetinbie 3agaun  |[IpomonpHO-TIONIEpedHbI N3THO THOKUX CTEPKHEH
29 pacueTa TuOKux N3yuenune TeopeTnuueckoro Marepuania mo TeMe.
CTEpKHEU
OcHoBHBIE PUHITUTIEI 1 |OCHOBHBIE IPUHLIUIIBI U AOMYILEHUS JIMHEWHOMN TeOpun yIpyrocTu
30 | momymienus nuHeiHoN |M3yueHHe TEOpPETUYECKOr0O MaTepHrala o TEME.
TEOPHH YIIPYTOCTH
AHann3 00beMHOT0 HAPSHKEHHOTO COCTOSHUS
31 Teopus Hanpsoxkenuit  |MI3ydeHnune TeopeTuueckoro mMarepuana 1o Kypey. Pemenue 3anaun 4.1 u3 KP

Ne 4.




Teopus nedopmarmii

32 Teopus nedopmanmii  |M3yueHne TeopeTuueckoro Marepuana o teMe. Pemenue 3agaun 4.1 us KP
Ne 4.
33 O606meHnbIit 3akon  |O0001meHHbI# 3aKkoH ['yka
I'yka N3yuenune Teopernyeckoro Mmarepuana no reMme. Pemenue 3aaau.
ITocTaHoBKa 3a1a4 DopMyJIMPOBKA IPAHUYHBIX YCIOBUM Ha TOBEPXHOCTH TENA.
34 Teopun ynpyroctu u  |M3ydenue teopernueckoro marepuana. Pemenue samaun 4.2 uz KP Ne 4.
MeTozbl MX pemenus. |Onpenenenne rpaHuYHbIX YCIOBMI HA OBEPXHOCTH TENA.
Pemenne o6paTHOIi 3a1a4K TEOPUN YIIPYTOCTU
ITocranoBka 3anau
N3yuenue Teopernyeckoro marepuaia no teme. Pemenue 3agauu 4.3 u3 KP
34 TEOPHUH YIIPYTOCTH U . )
Ne 4. Pemienue o6paTHOI 3a1a4u TEOPUH YIPYTOCTH: OMpeIeIeHHE HAarpy30K,
METO/bI UX PEIICHUS.
MPUIIOKEHHBIX K CTEPKHIO.
OcHoBHble ypaBHeHus: |[Tnockas nedopmarus. [mockoe HaMpsHKEHHOE COCTOSIHUE.
35 | mockoii 3agaun Teopun |M3yueHue TeopeTHyecKkoro Marepuaa mo Teme.
YOPYrOCTH
Pemenne mnockoyt  |Pemienue miiockou 3a1a4u TEOPUM YIPYTOCTH B HAIIPSDKEHUAX
36 3a/1a4u TEOpUU N3yueHue TeopeTuyeckoro marepuana rno reme. BeinonHnenue 3agauu 4.4 u3

YIPYTOCTH B
HaIPSOKCHUSAX.

KP Ne 4.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4aKIIMXCS M0 TUCHUIIMHE (MOILYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayIoIee:

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

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHIM;

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

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJITOTOBKA K 3a4YeTy C OLIEHKOH U IK3aMEHY.

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 KOHTPONIBHBIX (pacueTHO-Tpaduueckux) paboT IOJDKHO INPEALIecCTBOBaTh H3Yy4EHUE
COOTBETCTBYIOLIMX TEM TEOPETUUECKOI0 Kypca 10 MaTepuanam

JEeKIMH, ydeOHMKaM, IEKTPOHHBIM pecypcaM. [Ipexae yeM HauMHaTh pelleHue 3aJadu, He0OOXOAUMO
BBIUEPTUTH B MacmTade 3a/laHHYI0 PAaCUeTHYIO CXEMYy M YKa3aTh Ha HEW BCE MCXOIHBIC YHCIIOBBIC TAaHHBIE.
[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
IUTAHUpPYeTCs NpUMEHUThb. [Ipy mpoBeneHHMM pacyeToB HEOOXOAMMO CTPOIrO MPHJEPKUBATbCA MPUHATON
cucteMbl enuHuI m3Mepenns (puzndeckux BenuunH (CH) U cormacoBeIBaTh MEXIY COOOH pa3sMEPHOCTH ITHX
BEJIMYUH.

Bce pacuetrnbie popMyIibl TOKHBI 3aITUCHIBATHCSA B OOIIETPUHATHIX 0003HAYCHUSIX, PACUETHBIE CXEMBI
JIOJKHBI BBITIOJHSTBCS aKKYpaTHO, ¢ BKJIFOYEHHEM BCeX HEOOXOJMMBIX 3JIEMEHTOB U 0003HAUYEHUI COriIacHO
crangaptam ECK/I.

Pemenne 3amau HEOOXOIMMO COINPOBOXKIATh KPATKMMU TIOSCHEHHMSMH, BCEMH HEOOXOJUMBIMU
pacueTaMu ¥ YETKHMHU CXEMaMU C YKa3aHUEM B HEOOXOAMMBIX CIydasiX MaclITaOOB JJIMH U CUJL.

PacuetHo-rpaduyeckue paboOThl AOKHBI ObITh O(DOPMIICHBI HAa CTAaHIAPTHBIX JIMCTaX O€JIoW Oymaru
dopmara A3 (297 x 420) c cobmopenuem 'OCT. Ilpu odopmiernn paboThl B KOMITBIOTEPHOM BapHaHTE
JIOTYCKAeTCs MCIOJIb30BaHUE CTAHJAPTHBIX JHUCTOB Oenmoit Oymarum ¢opmara A4 (210x297), ecnu onHa
MOJTHOCTBIO BBITIOJIHEHA Ha KommbloTepe. Ha THTynmpHOM JsHcTe 00s3aTENBHO YKa3bIBAIOTCS HOMEP U
HauMEHOBaHHE PAOOTHI, (paMUITUS U MHUITHANBI cTyaeHTa U mudp. OOpa3isl 0pOopMIICHUS CTAaHAAPTHBIX JTHCTOB
JaHbl B TPWIOKEHUU K METOAMYECKMM ykazaHusM. OdopmiieHne paboT Ha Oymare JIpyrux (opmMaToB He

7. OueHo4HbIe MATepPHAJIbI JJIsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI yCIEeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHp KOMIETEHIMH ¢ yKa3aHUEM 3TAIOB X (POPMHPOBAHUS B POIIECCE OCBOCHUS AUCIUILINHBI

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

OcHoBHble TOHSTHS, TUNOTe3bl U mpuHimmel| OIIK-1.2, OIIK-1.5, OIIK- 3.1, 8

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 TIOHSTUSA. I'eomerpruueckue| 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 HanpsbkeHHBIX cOCTOAHUM. 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 onpoc,
9 [[Inockoe HanpsHKEHHOE COCTOSIHUE BBIIIOJIHEHUE 3anaun 1.5
OIlK-11.1
KP No 1.
10 I'papuueckoe  mpeacraBienue  miockoro|OINK-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.
OITK-1.2, OIK-1.5, OTIK- 3.1, YcTHbId onipoc. Pemenue
17 |Ycunmst py IIIOCKOM U3TH0OE OINK-11.1 3a7ad4. Brinosinenue
’ 3agaHus 2.2 KP Ne 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 Hampspkenust mnpu  nomnepedrom|OINK-1.2, OITK-1.5, OIIK- 3.1, [YcrHslit 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 |3 . 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, OTK-1.5, OTIK- 3.1, |> CTHbIH onpoc.
25 |BHeneHTpeHHOE CxKaTHue-pacTsKeHHUE 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
KPUBOJIMHEHHOM OCBIO 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, |YcTHblii onpoc. Pemenue
P p OIlK-11.1 3aga4d u3 KP Ne 4.
32 |Teopus geopmaruii OIIK-1.2, OIIK-1.5, OIIK- 3.1, |YctHblit onpoc. Pemenue
prA icpopman 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 PEIICHUSI. OIIK-11.1
OcHoBHBIE  ypaBHeHus Iiockod  3amaum|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, OMK-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 OLICHKYU 3HAHUI, yMEHHI U HaBBIKOB U (WJIN) OIbITa MPO(ECCUOHAIBHOMN 1eATENbHOCTH, XapaKTEePU3YIOLIUX
3Tansl HopMUPOBAHHS KOMIETEHIIUH B IPOIIECCE OCBOCHUS AUCIUTIINHBI
KoHnTponbHble 3aaaHust ISl CaMOCTOSITENIbHON pabOThI Ha MPAKTUYECKUX 3aHATHUSAX.

(U1 TpoBepkH Cc(HOPMUPOBAHHOCTH HHAMKATOPOB JocTikeHus kommereHuuu OIIK-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, OIIK-11.6, OTIK-11.13 )

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

4 cemectp. ®@aiinbl pacnonoxkenbl B Ilpuinoxenusix. Konrpombbie 3amaun. Cemectp 4.pdf;
KontposbHble 3a1anus mo teopuu ynpyroctu. pdf
a Taxke pasmertens o aapecy SMOC https://moodle.spbgasu.ru/course/view.php?id=2616

7.3. Cucrema OLEHUBAHUS pE3yJbTaTOB OOY4YEHMs] MO AMCLUUIUIMHE (MOJAYINIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU




OLIEHKA «OTIAYHO)
(3auTeHO)

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

- TOYHOE HMCII0JIb30BaHNE 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 OPHEHTUPOBATHCS B TEOPHUSIX, KOHIENIUAX U HAIPABICHUAX JUCUUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUECKH PEIIaTh CIOXKHBIE 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 UCIIONIF30BATh 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 IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO 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
MOCTAaHOBKE U PEIICHUH HayYHBIX U NPOQpeCcCHOHANTbHBIX 3a7a4

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;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

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




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpamMmMoii;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- 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 KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- 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:

- HEe yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 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 MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTEIbHOCTH,  XapaKTepU3YIOIUX JTanbl  (OpMHpPOBAaHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
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, OTIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OIIK-11.6, OTIK-11.13)

3 cemectp. COnmpoTHUBIICHHE MAaTEPUATIOB

[Tpenmer conpoTuBIeHUs MaTepuanoB. Buabl negopmanuii.

CaoiicTBa uaeanbHOro Marepuana. Mneanuszamnus reomeTpudeckoi opmal.
Knaccugukarus Harpy3ok.

Meroa cedyeHn U BHYTPEHHUE CUIIBL. Y CUJIMS B CEYEHUM CTEPIKHSA.

ITonstue o HanpsbkeHusIX. HopmanbHble, KacaTeabHbIE U MIOJIHBIE HAPSKEHUS.
[Tpuniun HezaBucumMocTu aerctBusa cuil. [Ipuninun Cen-Benana.

Omnpenenenne ycuiaui Npu pacTsKEHUU-CKATUU CTEPIKHSL.

AOGCOIIOTHBIE U OTHOCHUTEINbHBIE Aedopmanuu. 3akoHbl ['yka u [Tyaccona.
Omnpenenenre HOpMabHBIX HANPSHKEHUN TP PaCTSHKEHUN-CKATHH.

Pactsxenue crep:kHsa coOCTBEHHBIM BecoM. CTepyKeHb paBHOTO COITPOTUBIIECHHUS.
[TorennuanbHast SHEprus yrnpyroi aehopmariu npHu pacTsKeHUN-CKATHH.
OcHOBHbIE BH/IbI MaTEpUANIOB M0 XapakTepy pa3pyuieHus. HasHaueHne MmexaHnyecKkux
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UCIIBITAHUU.

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

14.  XapakTepHCTUKH IPOYHOCTH, IUIACTUYHOCTU U YIPYrOCTH. SIBI€HNE 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.  Tlom3yuectsb u penakcauus HanpspkeHui. KoHIleHTpaus HanpsyKeHU.

18.  IloHsATHe 00 omacHbIX HANpPSHKEHUSAX I IUIACTUYHBIX M XPYIKUX MarepuanoB. Meroa pacuera
I10 JIOITYCKAa€MbIM HaIPSKEHUSM.

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

20. Metoa pacueTa MO NpeNeNbHBIM COCTOSHHUSM. HOPMATHUBHBIC U PACUETHBIC COMPOTHUBIICHUS
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 yCHUINI B CTATUYECKU HEOTIPEIACITMMON CTEPIKHEBOM CHCTEME TIPH YIIPYToi paboTe
Matepuaia. Pacyer Ha MPOYHOCTH 1O yNPYrod CTaguu 1e(OPMHUPOBAHUSI.

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

25. OcoOeHHOCTH pacyeTa CTaTUYECKH HEOIPENEIMMBIX CHCTEM Ha M3MEHEHHUE TEeMIIEpaTypbl U
HETOYHOCTb U3TOTOBJICHUS €€ 3JIEMEHTOB.

26. [lonsatne 00 OCHOBHBIX T€OMETPUYECKHUX XapaKTEPUCTUKAX IUIOCKOH (urypsl. CraTHueckue
MOMEHTBI, OCEBbIC, IIEHTPOOEKHbIE M NOJSPHBIE MOMEHTHI MHEPLUU. MOMEHTBl CONPOTHUBICHUA. Panuycel
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. OnpeneneHne reoMEeTpUYECKUX XAPaKTEPUCTUK COCTaBHBIX CEYEHHUH 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 cocTosiHME. OnpeneneHue HapsHKEHUH 110 HAKIIOHHOW TUIONIA/IKE.

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

33. Omnpenenenre TIaBHBIX HANpPsDKEHUN W TOJIOKEHHUS TJIaBHBIX IUIOMIAJOK. MakcuManibHbIe

KacaTelbHbIC HAMPSKEHUSI.

34.  VYpaBHeHus kpyra Mopa npu mjaockoM HampsikeHHOM cocTosiHuu. [loctpoenne kpyra Mopa no
TJIaBHBIM HAMPSKSHUSIM.

35. IToctpoenne kpyra Mopa mo HanmpsKEHHSIM Ha MPOW3BOJBHBIX IUIOMIAJKax. Mcrnonp30BaHue
Kpyra Mopa [i71s1 onpeieJIeHus] HapsKeHHW 10 HAKIOHHBIM TJIOM[aIKaM U TJIaBHBIX HaIPSHKSHUN.

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

37. OtHocutenbHast oObeMHas nedopmanus. YaenpHas MOTEHIMalbHAs 3HEprusi aedopMaluu.
DHeprust "3MEeHEeHHsI 00beMa U SHEPTUsl U3MEHEHUs! POPMBI SJIEMEHTA.
38.  IIpoBepka MpOYHOCTHU MPHU CIOKHOM HANPSIKEHHOM COCTOSIHUH. DKBUBAJICHTHBIE HATIPSYKEHHUS.

39.  Kiaccudeckue TeOpUM MPOYHOCTH AJIS XPYIKHUX U IUIACTUYHBIX MAaTEPHUAJIOB.

40.  Teopus npounoctu Mopa. [ToHsITHE O MEXAaHUKE TPELIUH.

41.  Ywucrtsiit casur. ['naBusle HanpsbkeHus. Kpyr Mopa. OtHocutensHble gedopmarun. 3akoH ['yka
IIPU YUCTOM C/IBHTE.

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

43. Yeunus npu kpydeHuu. HampspkeHuss u nedopMmanuy NpU KPYyYEHHH CTEPXKHS KpPYIJIoro
ceuenus. OnpeseneHue yrioB 3aKpy4UBaHUsL.

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



45.  TlotenmumanbHas >Heprus AchOpMaIMK NMPU KpydyeHUU. PacyeT MUIMHAPUYECKONW TPYKUHBI 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
NPSIMOYTOJIBHOM 1osiockl. MemMOpaHHasi aHaIOTHs.

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

49. Buapl yewnmmii npu m3rube. OnpeneneHue yCHIMKA METOJAO0M cedeHuid. [IpaBmiio 3HaKOB nJist
MOTICPEYHOMN CHIIBI M U3THOArOIIero MoMeHTa. [locTpoeHre S0P YCHITHIA.

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

51.  Ywcreiii u3ru6. OCHOBHBIC TOMYIIEHUS TEOPUH YUCTOr0 M3ruda. Ilomoxenne HeHTpaIbHON OCH.

52.  CB#3b KPUBHU3HBI U30THYTOM OCH C M3rHOAIONIMM MOMEHTOM. BBIBO (hopMyIIbI 1151 HOpMAITbHBIX
HaNpsHKEHUM.

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

54. Xapaktep aedopmaiii mpu MONEpPeUyHOM H3rude crepkHsi. OCHOBHBIC MOMYIIEHUS IS
oTpesieNieHus KacaTelbHbIX HanpsokeHui. BeiBog Gpopmysl XKypasckoro.

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

npouHoctu. [TonsTHEe 0 IeHTpe u3ruoda.
56.  bamounoe HanpspkeHHOE cocTostHrEe. OTnpeieneHue rITaBHbIX HAPsDKEHUH.
57.  Tlon6op ceueHus U NPOBEPKHU MIPOUYHOCTU U3rHOaeMbIX 00K TOHKOCTEHHOT'O MPOGUIISL.

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

1. JuddepenuuanbHoe ypaBHEHHE U30THYTOM OCH M ero wuHrerpupoanue. OmpeneneHue
MIPOU3BOJILHBIX MTOCTOSIHHBIX.

2. AHanuTH4ecKui crocob onpeaenaeHus nepemMenieHnin. Mero HaualbHbIX TapaMeTPOB.

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

4. Teopema Kactunbeano. @opmyia Makcsemia-Mopa. Meron Makcsenna-Mopa i1 onpeaeneHus
IIEPEMELICHUH B YIIPYTOM CTEpIKHE.

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

6 Yeunus u HanpsbKeHHMsl IpU KOcOM u3rube. YpaBHEHHE HEHTpalbHOM JIMHUU U ee CBOICTBa.
Onopa HOPMAJIbHBIX HAPSDKEHUH. Y CIIOBHE TPOYHOCTH.

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

8. Yceunusi v HanpsKEHUs TP BHELEHTPEHHOM C)KaTHHU. YPaBHEHHE HEHUTPAJIBHOW 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 ceuenus. CpoiicTBa snapa ceueHus. IlocTtpoeHue siipa ceueHUs: 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 KpydeHHeM CTepXHs NPSIMOYTOJILHOTO CeueHHsl. XapaKTep S0P HANpPsLKEHUH. 1oa0op
CEYEHMS U IIPOBEPKU MPOYHOCTH.

13.  Knaccuduxanust KpUBOJIUHEHHBIX cTepkHel. HanpskeHus npu HEeHTpaIbHOM CXKaTHH.

14.  U3rub kpuBonuHenHoro ctepxHs. dopmyna misi HOpMalbHBIX HanpspkeHui. [lpuGmmxenHas
dbopmyna 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. 3apmaua Diinepa. BeiBox hopMysibl 17151 KpUTHUECKOM CHITBI. 3aBUCUMOCTh KPUTUYECKOH CHJIBI



OT yCIIOBUI 3aKPEIUICHUS CTEPIKHSI.

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

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

20. [IpakTHueckuii pacdyer Ha YCTOWYMBOCTh 1O HOpMaM mpoekTupoBaHus. KoaddummeHT
MPOIOJIHOTO U3THOA.

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

22.  IIpomosibHO-TIONEPEUHBIH M3ru0 TMOKOro cTepkHA. [IpubimkeHHOe perieHue s MporuooB U
HaIpsKEHUH,

23.  OCHOBHbIE IPUHIIMIIBI U TOMYIIECHUS JIMHEHHON TEOPUU YIIPYTOCTH.

24.  JIuddepeHnmanbHble YpaBHEHHS PABHOBECHS. 3aKOH MApHOCTH KacaTeNbHBIX HAIPSHKCHUU.
HanpsixkeHus o HaKJIOHHBIM TUIOIIAKaM. Y CIIOBUSI HA IIOBEPXHOCTH TeJa.

25. ['maBHblE TIOMIAAKM M TJaBHbIE HampspkeHus. TeH3zop HamnpsbkeHuil. [lapoBoi TEeH30p U
JIeBUATOP. UHTEHCUBHOCTD HAIPSHKCHUH.

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

27. YpaBHeHHs coBMecTHOCTH Aedopmaruii (yemosusi CeH-Benana).

28.  JluneiiHble u yrioBble JedopMalMM IO 33JaHHBIM HampaBieHusM. TeH3op aedopmanuu H
TJIaBHBIC JTe(hOpMaIInH.

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

30. [IIpsimast u obpaTHas popMbl 06001IeHHOTO 3aK0HA ['yKa JIsi HK30TPOITHOTO TeIa.

31. CnocoOsl peuieHus 3ajad TEOPUU YIPYTrOCTH: B HANPSDKEHUSX, B IIEPEMEIICHUAX U B CMELIaHHOM
dopme.

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

33. Pemenwue 3a1a4u TEOpUHN YIPYTrOCTH B HANIPSDKEHUSX IPU TTOCTOSTHCTBE 0ObEMHBIX CHJI.

34. Twunbl rpaHUYHBIX YCIOBUM HA MOBEPXHOCTH Tela.

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

36. Ilnockas nedopmarus. O6001IEHHOE TIIOCKOE HAMIPSKEHHOE COCTOSTHUE.

37. OcHOBHbBIE ypaBHEHUS U TPAaHUYHBIE YCIIOBUS /7Sl pELICHUS IJIOCKOM 3a1a4.

38. VYpaBHEHHs NJIOCKOM 3aJaud T.y. B HANpsDKEHUAX. Y paBHeHHe Mopuca Jlesn.

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

40.  Pemenue IIOCKON 3adaud JJIS TPSIMOYTOJIBHOW OJHOCBS3HOM 00JacTH B alredpanyecKux
MIOJINHOMaAX.

41. TIlpocreiimme 3a1auu Teopun miaacTuyHocTu. Mcnonbs3zoBanue nuarpammel [Ipanaris.

42.  Vupyro-miacTHYecKuil u3rud 6amku.

43. Ilpocroe HarpyxeHHe. NHTEHCUBHOCTH HaNpsHKEHUH U JedopMaruil.

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

45. ®usnueckue runoTe3bl U (PU3NUecKre COOTHOLIEHUS 1e(pOopMallMOHHONW TEOPUU TIIACTUYHOCTH.

46. TlonsyuecTs U penakcanus B TBEpAbIX Tenax. MoJenu BSI3KOyNnpyrux Ted.

47. Jlunennas nosnsydects. HacnenctBeHHas TeOpHs MOI3YYECTH.

48. Teopus HaCIEICTBEHHOTO CTAPEHMS.

49. IIpunuun Boasreppa.

7.4.2. IlpakTrueckue 3ajaHus 171 MPOBEACHUSI TPOMEXYTOUHOM aTTecTalui 00yJaronmxcs

[TpakTuyeckue 3aganus (3a1a4u) A7 IPOBEJCHUS TPOMEKYTOUHOM aTTecTallK (3K3aMeHa).

(mmst mpoBepKH CPOPMUPOBAHHOCTH HHAMKATOPOB aocTwkeHust kommeteHruu 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)

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 TecTol ceM. 4.pdf

a takxke pasmenieHbl 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 npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

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

[Ipouenypa mnpoBeneHUs IPOMEXYTOUHOM aTTecTallMd M TEKYIIEro KOHTPOJS YCIEBAaEMOCTU
perinaMeHTHPYeTCs JIOKaJIbHBIM HOPMATUBHBIM aKTOM, OIPEEIIAIOUIMM MOPSA0K OPraHU3aluKi U MPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTallii 00y4aroIuxcsl.

[Tponienypa oueHuBaHus (OPMUPOBAHUS KOMIETEHLUMI IpU NPOBEIEHUM TEKYLIEro 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 IPOMEKYTOUHOM aTTECTALIMM U TEKYILEro KOHTPOJISI 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 NPAKTUYECKUX 3aHATUSAX M YJAJEHHO M0 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.

(J13.1, J13.2)

[TepeueHb KOHTPOJIBHBIX Pa0OT:

3 cemectp. (JI3.1)

KP Ne 1.

3anaua 1.1. Onpenenenue ycuinii, HanpspkeHU v 1eopManuii B CTaTUHUECKH ONPEISIIMMOM CTEpKHE
TP OCEBBIX HArpy3Kax.

3agaua 1.2 (3). Pacyer Ha MPOYHOCTH CTATUYECKH ONPEIETUMOr0 CTEPXKHSI IIPHU PACTIKEHUU- COKATHH.

3anaua 1.3. (4) Pacuer cTaTHuecku HEONPEAEIUMOTO CTEPKHS MPU PACTSIKEHUU-CHKATUN HA CHIIOBBIE U
TeMIepaTypHble BO3ACHCTBUS.

3amaua 1.4. (5) Pacuer cratmyecku HEONpeAeTUMON CHUCTEMBI Ha pacTsKEHUE-CKAaTHEe IO YIpYyrou
cTaguu 1e(OPMHUPOBAHUS U IO MPEEIbHOMY IJIACTUYECKOMY COCTOSHUIO.

3amaua 1.5. (7) UccnenoBanue miIOCKOT0 HAMPSHKEHHOTO COCTOSIHUS B TOUKE TeJa.

KP Ne 2.

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

3amaua 2.2. (14,15) Iloctpoenue >miop ycuinuii B n3rubaeMprx Oanmkax.

3agaua 2.3. (16) Iloxbop CIUIOMIHOTO M CKBO3HOTO CEYEHUIl OajKu MPSMOYTOJBHOTO Hpodwmis H3
YCIIOBHSI TPOYHOCTH.

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

[TpomexyTouHas aTTecTalus 1o JUCHUIUIMHE TPOBOAUTCS B (pOopMe 3aueTa ¢ OLEHKOM.

B matepuansl arTecTanMy BKIIOYEH TECT M0 TEOPETUYECKON YaCTH U MPAKTUYECKOE 3aJaHue (3a1a4a),
COOTBETCTBYIOIEE COJAEPKAHUIO (DOPMHUPYEMBIX KOMIETEHITHH.

[Tpumepsl npakTHueckux 3aaaHuil mpuseneHsl B pasgene DPOC/ Ilpaktuyeckue 3amaHus JUIS
MIPOBEICHUS POMEKYTOUHON aTTECTALIUU.

[lepeuenp TeopeTnyeckux BompocoB mnpuBeneH B pasznene POC/ Teoperuueckue 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 TIEPEMEILICHUI TP KOCOM M3THOE.

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

3amaua 3.3. (32) Pacuer Bayia Ha U3TUO C KPyUYCHUEM.

3anauva 3.4. (27) OnpeneneHue HaPsHDKEHUN U IEPEMEIIEHNUN B KDUBOJIMHENHOM CTEpIKHE.
3amaua 3.5. (35) [logbop cedeHus EHTPATBHO-CKATOTO CTEPIKHS U3 YCIOBUS YCTOMYHUBOCTH.

KP Ne 4,

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

3anaua 4.2. OnpejeneHrue rpPaHUYHBIX YCIOBHUI Ha MOBEPXHOCTH TeJa.

3amaua 4.3. Pemenue oOpaTHOM 3a7a4 TEOPUU YIIPYTOCTH: OTPEICICHUE HATPY30K,
MIPUIOKEHHBIX K CTEPIKHIO.

3amaua 4.4. Pernenue mi0CcKoi 3a1a4u TEOPHH YIIPYTOCTH C MTOMOIIBbIO (DYHKITIH
HaIPSKCHUN.

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

COOTBETCTBYIOIIEE COJEPKAHUIO (POPMHUPYEMBIX KOMIETECHIIUH.

DK3aMeH MpOBOJIUTCS B yCTHON Gopme. Ha moAroToBky no sx3aMeHalimoHHOMY OuiieTy oTBoguTcs 60

[Tpumepsl mpakTHUecKuX 3adaHuil npuBeneHbl B pasnpene DPOC/ IlpakTuueckue 3amaHus Ui

IIPOBEJCHUS POMEKYTOUYHON aTTECTALIUU.

[lepeuens Teopermyeckux BompocoB mpuBeneH B pazaene DPOC/ Teopernueckue BOMPOCHI IS

7.6. Kpurepuu ornieHrBaHus cOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

YpoBeHL OCBOEHUS U OIIEHKA

Onenka Onenka
«HEYJIOBIIETBOPHUTENb | «yIOBIETBOPUTENHH | OLIEHKA «XOPOLIO» Onenka «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY «3a4TEHOY
YpoBeHb OCBOEHHUSI | YPpOBEHb OCBOEHHS | YPOBEHb OCBOEHUS YpoBeHb OCBOECHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Komnerenuu He Komnerennuu Komnerenuun Komnerennuu
c(OpMHUPOBAHBI. c(OpMHPOBAHBI. chOopMUPOBaHbL.  [copMupoOBaHbl. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE

0a30BbI€ CTPYKTYpHI

CUCTEMHBIE. Y MEHUA

BCECTOPOHHHE. Y MEHHUS

Kpurepun c(OpMHPOBAHBI 3HaHUHU. Y MEHUA HOCST YCIEIIHO TPUMEHSAIOTCS
OLICHUBAHMUS (bparMeHTapHbl U pEenpOLyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakxrep, THIIOBBIX, TAK U
PENpONYKTUBHBIN IIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHHM.
JlemoHCTpUpYyETCS 3a1aHUM. JemoHcTpupyeTcs
HU3KHH YPOBEHb JeMoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATENIBHOCTH,
IIPAaKTHYECKOTO YPOBEHb BBICOKAsl aJalTUBHOCTh
HaBBIKA. CaMOCTOATEJIBHOCTHU | IPAKTUYECKOI'0 HaBbIKa
YCTOMYUBOTO
IIPAaKTUYECKOTO

HaBBIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAHHBIC
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MIOHHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepHaa; CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBIICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSICHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U IOCJIEA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI HA BCE 3aJaHMs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABHJILHO BBITTOJTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3a7aHue Ouiera ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJIUYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTUICCKHEC 3a/TaHus
BBITTOJTHEHBI U peleHun yueOHOro MaTepuania. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OlneHKa MO JUCHMIUIMHE 3aBUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHITMH, 3aKPEIUICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

O1eHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISETCS, €CIIU CPeIHee apu(PMETHUSCKOE HAXOAUTCS B MHTEpBAIE
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEIHLHOY/ «HE 3a4TE€HO» BBICTABIISACTCA, €CIU CpeaHee apudMeTHYecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHHON TUTEPATYPHI, HEOOXOAMUMOMN I OCBOCHUS AUCIUILITUHBI (MOIYJIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 Jlenosckoii U. B., Pommn B. B., Xanenkas O. b., lllyneman I'. C., Teopus| http://www.iprbooksh

ynpyrocti. Yacts 2, , 2012 0p.ru/19045.html
9 Anekcanapos A. B., Tloramos B. ., Jlepxasun b. II., Comportusnenue| https://urait.ru/bcode/
matepuaios B 2 4. Yacts 1, Mocksa: FOpaiit, 2023 511437

http://www.iprbooksh

3 |Jlemorckoii U. B., Teopust ynpyroctu. Yacts 1, , 2012 0p.ru/19044.html

1 KanemoBa M. A., Teopus ynpyroctu, Camapa: Camapckuii rocynapcrBennsiii| https://www.iprbooks
texandyecknid yausepeuter, ObC ACB, 2019 hop.ru/111596.html




OOyuarommmecs U3 ynciaa nHBaMI0B 1 Uil ¢ OB3 oGecreunBaroTCs mevyaTHBIMU | (MIIH ) JIEKTPOHHBIMHU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepedyenp pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHET», HEOOXOTUMBIX IS
OCBOCHMS JUCITUTUTMHBI (MOJTYIIs)

Haumenoanue pecypca cetu «IHTEpHET» DIEeKTPOHHBIN ajipec pecypca
Caiit Poccuiickoii rocynapcTBEHHOM OMOIHOTEKH WWW.rsl.ru
EnunbIii 271eKTpOHHBIN pecypc yaeOHO-METOIMUECKON JTUTEPATYPhI
CIIoTACY

www.spbgasu.ru

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

Cucrema nucrannuonsoro ooyuyenuss CIIGIACY Moodle https://moodle.spbgasu.ru

DieKTpoHHO0-O0Mbnroreunas cucreMa msaarenscrsa "IPRbooks"  |http://www.ipbookshop.ru

8.3. Ilepeuenpb coBpeMeHHBIX TPO(heCcCHOHATBHBIX 0a3 TaHHBIX ¥ HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue DNEeKTPOHHBIN agpec pecypea
CucreMa qucrannmonsoro ooyuenus CIIGIACY Moodle https://moodle.spbgasu.ru/
Enunenii  9neKTpoHHBIH  pecypc  y4eOHO-METOIUYECKOH  JINTepaTypbl
CLIGLACY www.spbgasu.ru
Poccuiickast rocygapcTBeHHas OMOIMOTEKA www.rsl.ru

Hayunas JIEKTPOHHAS

Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU submorexa eL IBRARY RU
DJIEKTPOHHO-0KMOIMOTEeuHas cucTeMa n3aarenabersa "' IPRsmart” http://www.iprbookshop.ru/
OnektpoHHas onbnuorexa Upobuc 64 Ihl};[/J://ntb.spbgasu.ru/|rb|564r_p
DJIeKTPOHHO0-O0MOIHoTEUHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/

8.4. Tlepeyenp WHGOPMAIMOHHBIX TEXHOJIOTHHA, HCIIOJIB3YEMBIX TIPU OCYIIECTBICHUH 00pa30oBaTEIILHOTO
mpolecca MO AUCHUIUIMHE, BKJIIOYAs TMepeuyeHb JHMIIEH3MOHHOTO M CBOOOJHO PacmpoCTpaHSIeMOTo
MPOrpaMMHOTO 00ecTieueHus

Cnoco0 pacnpocTpaHeHus
HaumenoBanwue (JTUIIEH3MOHHOE MJTH CBOOOJIHO
pacIpocTpaHIeEMOE)

CyOnuIIeH3MOHHOE COTJIAIlICHUE Ha
ucnosabs3oBanue npoaykros "PTC" ¢

Math Cad Bepcus 15 000"Co¢t Jlomxuctuk" n0oroBop
Ne20716/SPB9 2010 r. Jluneusus
Oeccpoynas
CyOnuiieH3nOHHBIN JIOTOBOP
Ne1976-110/2017-C3P0O oT
AnNsys

16.10.2017 r. ¢ 3A0 "KAIPEM
Cu-Air-Oc". Jlunensust 6eccpodnas

Cormamenne 0  COTPYIHUYECTBE

1 NeCC002 ot 12.11.2013 ¢ OOO
upa

"JINPA codt". JInnen3us

OeccpouHast

SCAD Office moroop Nell3 or
Scad Office epcs 21 13.03.2015 ¢ OOO "ABTroOMaru3arus

[IpoektHpix  pabot". JIunen3us

OeccpoyHas

NanoCAD BIM Kounctpykinu Ceprudukart ¢ 14.09.2022




INanoCAD (3D, Mexanuka, Pactp, CITJIC, Tonomian)

|Cepruduxar c 14.09.2022

8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNUE TUCITUTIITHNHBI
CaenieHust 00 OCHAIICHHOCTH YIEOHBIX ayIMTOPUI M IIOMEIICHHI IS CAMOCTOSITEIbHON pabOThI

HanmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUH
JUI CAaMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
cpelcTBaMu O0yueHus

59. VYwueOHBIE ayIUTOPUH MPOBEICHUS
MIPAKTUIECKUX 3aHATHH, KYpCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX padoT),
TPYNNOBBIX ¥ WHAWBHIYaTbHBIX KOHCYJIbTAIUH,
TEKYIIETr0 KOHTPOJISl M MPOMEKYTOYHON aTTecTalluu

JJIA

VYyeOHasi aynuTopus [Uisi MPOBEACHUS TMPAKTUYECKUX
3aHSATUHA, KYpPCOBOTIO IPOEKTHPOBAHMUS (BBIIOJIHEHUS
KYpPCOBBIX paboT), TPYNMNOBBIX M WHAMBHUAYaJIbHBIX
KOHCYJIbTAllU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTecTaluu KOMILJIEKT MYJIbTUMEAUITHOTO
000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJIbTUMEAUNHBIA  MPOEKTOP, SKpaH, ayAHOCUCTEMA),
JI0CKa, KOMIUIEKT y4eOHOH MeOenu, MOIKII0YEeHHE K
kommbroTepHoi cetn CIIOI'ACY, Beixoa B lHTEepHET.

59. MexkadenpanpHas 1adopaTopusi:
Cexknus B

2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. Ne 15

YceraHOBKa JUIsl UCHBITAHMM Ha YAAPHYIO  BA3KOCTb
TIME XJ-50Z; Konep mastaukosiid TIME JB-W300;
Manbeiit mastauk kK kompy 150/Ix; Ilpubop mms
W3MEPEHUS] TBEPAOCTH IO METOJY MHUKPO-BUKKEpCa;
[Ipubop mansg wu3MepeHus: TBEPAOCTH IO METOoJaM
PokBenna, bpunenns u Bukkepca; YueOHBINH CcTeH
«YCTOMYMBOCTh  MPOJOJIBHO  CKATOTO  CTEPKHS»;
Vueonsiii crenn «Kocol u3rn6 Oanku; YueOHBIH CTEHN
«Kpyuenue Oanku»; YueOHblii cteHn «OmnpeneneHue
MepeMenieHu B IUIOCKHX paMax»; YUYeOHBIM CTEH]
«OrmpeeneHue TEpeMENICHUH B MPsSAMOM  Oalkey;
VYueOuslii creny «HanpsokeHus B INIOCKUX epMaxy

59. IlomenieHus it CaMOCTOSTEIHLHOM pabOThHI

[Tomemienue At CaMOCTOSATENBHON padOThI (YUTATBHBIH
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
mis gu ¢ OB3  (cuctemHblif  O70K, MOHHUTOD,
KJIaBUATypa, MBbIIIb) C TOJIKIIOYECHHEM K CCTH
«HTEepHET» U O0ecreueHneM JOCTyMa B DIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyo cpeny CIIOIACY.
I1O Microsoft Windows 10

59. VwuebHble aynuTopuu
JIEKIIMOHHBIX 3aHATHIH

JUIA IMPOBCACHUA

VYuebHas ayauTopus I8 TPOBENEHHUS  3aHATUH
JEKIMOHHOTO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOIO
000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TPOEKTOp, 3KpaH, ayJuoCHCTEMA),
J0CKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  meGenn,
noakmoueHne Kk kommbrotepHoir cetu  CIIGIACY,
BbIX0J1 B MIHTEDHET.

I[J'IH WHBAJIMJO0B U JIUII C OB3 obecnieunBaroTCs CIICHUAJIBHBIC YCIIOBUA AJIA MOJYUCHUA 06pa30BaHI/I}I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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