MuHucTepcTBO cenbCeKoro xo3sucraa Poccuiickoit denepanuun

(benepaibHOE TOCYAApPCTBEHHOE OO PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BEICIIIEro oOpa3oBaHus «Boorojackas rocyapcTBeHHas MOJIOYHOXO3HCTBEHHAS aKaIeMHUSI
umenu H.B. Bepemarunay

NuxenepHsiii pakynbrer

Kadenpa sneprerndeckux cpeicTB U TEXHUYECKOTO CEpBHUCA

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

COHNPOTUBJIEHUE MATEPHUAJIOB

Hanpasnenue noarorosku: 35.03.06 Arponnxenepus
[Ipodunes moaroroBku: McKycCTBEHHBIN MHTEIIEKT

KBanuduxkanus (creneHs) BelyckHuKa: bakanasp

Bonorna — Mosounoe
2025



[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBaHusMu ®I'OC BO no HanpaBieHHIO
noarotoBku 35.03.06 «ArpouHXeHepus»

Pa3paborumk: ct. npenogasatens [Maiinuneit C.B..

[TporpamMma ooOpeHa Ha 3aceganuu KadeaAphbl FHEPTETUICCKUX CPEACTB U TEXHUIECKOTO
cepsuca 20.02.25, mpotokon Ne 6.

3aB. kadenpoii: kaHj. TEXH. HAyK, Ao1neHT buprokos A.JI.

Pabouast mporpaMMa AMCHUILIMHBI COTJIACOBAHA HA 3aCEJAHUU METOIMYECKONW KOMHCCHUU
uHxenepHoro dakymnprera 20.02.25, mpotokon Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCUM: KaH. TEXH. HayK, JoueHT bepnennukos E.A.



1 Hesan u 3axa4u y4eOHOM JUCHUILTHHBI

Jucuumnuza «ConpoTUBIEHUE MAaTepUaAIOB» OTHOCUTCS K TUCHHUIUIMHAM, CIIOCOOCTBYIO-
UM Pa3BUTUIO MAaTEMaTUYECKOr0, IPOCTPAHCTBEHHOI'O0 M TEXHUYECKOI'O MBIIIJICHUS U IMOIy4e-
HUSl HABBIKOB PEIICHUS WHKEHEPHBIX 3a7au.
Ilean npenoiaBaHus AUCHUTUIMHBL:
e [OJy4YeHHE 3HaHMM 00 OCHOBAxX paboThI nehopMHUPYEMOTO Tena,
e npuoOpeTeHHe HABBIKOB OLICHKH HAIPSHKEHHOTO COCTOSHUS 3JIEMEHTOB KOHCTPYKUUH MpU
pa3IMYHOM 3arpy’KEHUH,
®  TOJIyYCHHE HaBBIKOB BBITIOJIHEHUS MPUKIIAIHBIX HHKEHEPHBIX PACUETOB.
3a1auu TUCHMILINHBI
®  OCBOCHHE 3HaHHI OCHOB pabOThI JePOPMUPYEMOTO TENA;
®  K3y4YCHHUE AJITOPUTMOB PEILICHUS 3a]]a4 OILICHKU HAMPSKEHHOT'O COCTOSHUS;
®  [OJy4YEHHE HABBIKOB BHIOOpA PACUETHBIX CXeM, (OPMYIUPOBAHUS U PELICHUs 3a/1a4 paObOThI
AJIEMEHTOB KOHCTPYKIIHH;
®  pa3BHUTHE HABBHIKOB CaMOCTOSTEIbHOU pabOThl ¢ yueOHOW M TEXHHUYECKOH JIUTEepaTypoi Mo
BOIIPOCAM PacieToOB Ha MPOUYHOCTb, KECTKOCTh U YCTOMYUBOCTb.

2 MecTo y4eOHOii AucuumidHbl B cTpykType OOII

Juctunnuna «ConpoTUBIICHHE MaTEPUAIOBY OTHOCUTCS K 00s3aTenbHOM yactu bioka 1
«ucuuminHel (MOZYNN)» OCHOBHOM 00pa3oBaTelbHON MpOrpamMMbl BBICIIET0 00pa3oBaHUs
(OOII BO) no nanpasnenuto moarotoBku 35.03.06 «Arpoumxenepus». MHIeKe no yueOHOMY
mwiany — b1.0.20.03.

K gncimy BXOIHBIX 3HAHHUM, HABBIKOB U KOMIIETEHLUH CTY/AEHTA, IPUCTYIAIOLIETO K U3Y-
YEHUIO AUCHUIUIMHBI «CONPOTUBIIEHHE MAaTEPUATIOBY, TODKHO OTHOCUTBCS CIIEAYIOIIEE:

e  BJAJEHHE KYJIbTYpOH MBIIUICHUS, CIIOCOOHOCTBIO K OOOOILICHHIO, aHAJIHM3y, BOCIPHUATHIO
uH(pOopMallH, TOCTAHOBKE 1IEJIM U BBIOOPY MyTEH €€ JOCTHKEHHUS;

e  BJaJIeHUE OCHOBHBIMU MOHATHIMHU (PU3UKU, MATEMATUKH, TEOPETUUECKON MEXaHUKH;

®  YMEHUE JIOTUYECKU MBICIUTD.

OcBoenne yueOHON TuCHUIITMHBI «COMPOTUBIIEHUE MaTEPHAIOB» Oa3UpyeTcsl Ha 3HAHU-
X ¥ YMEHUSX, [TOJIyUEHHBIX CTYACHTAMHU MIPH U3YyUYEHUH TaKUX AUCLMUILIMH Kak:

e  MaTeMaTHKa,
o  (usuka;
®  MaTepHaAJIOBEACHHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHaoB;
® TeopeThyecKas MeXaHUKa.

3HaHMs, YMEHUS U HaBBIKH, (OpPMUPYEMBIE JAaHHON IUCHMIUIMHOW, HEOOXOAUMBI IJIs
W3YYEHHUS COMYTCTBYIOIIMX U MOCIEAYIOIINX AUCIUTIINH:

JIeTajli MallliH, OCHOBbI KOHCTPYUPOBAHUS U MOIbEMHO-TPAHCIIOPTHbIE MAILIHBI;
KOMIIBIOTEPHOE POEKTUPOBAHUE;

TPaKTOPBI U ABTOMOOMIIN;

CEJIbCKOXO035HCTBEHHBIE MAIIMHBI,

MaIlliHbl ¥ 000py/I0BaHHE B ’)KMBOTHOBOJICTBE;

KOMITbIOTE€pHAsA rpaduKa U HHKEHEPHBIE PACUETHI.



3 Komnerenuuu odyuyaruierocsi, popmupyembie B pe3yJabTarTe

OCBOCHHUSA NUCHUIIJINHBI

KO,I[ N HAUMCHOBaAHHE KOM-
NCTCHI N

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

OIIK-1.

CriocoOHOCTD pemarhb THITO-
BbI€ 3a71auu npodeccro-
HaJIbHOM EATEIBHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX
3aKOHOB MAaTEMAaTUYECKUX H
€CTECTBEHHBIX HayK C Mpu-
MEHEHHEM HH(}OopMaIoH-
HO-KOMMYHHKAIIHOHHBIX

NI-1omnk-1. JleMoHCTpanus 3HaHUH OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYCCKHUX, €CTECTBEHHBIX U 00IIeNnpo(hecCHOHAIBHBIX
JTUCIUIUIMH, HEOOXOAUMBIX JIJIsl pEIISHUs THIIOBBIX 3a7a4 B
00J1acTH arpOMHKEHEPHUU.

NJI-20nk-1. Mcrionp3oBanye 3HaHUH OCHOBHBIX 3aKOHOB Ma-
TEMAaTUYECKUX U €CTECTBEHHBIX HAYK JUJIsl PEUICHHUS CTaH-
JTApTHBIX 3a71a4 B arPOUHKCHEPHH.

N/I-3omnk-1. [IpuMmenenne nHGOPMAIIOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B PEIIEHUH THIIOBBIX 3a-

TEXHOJIOTUH Ja4 B 00JIaCTH arpOMHKCHEPHUH.
N 1-40mnk-1. cmonp3oBaHue cieUalbHBIX IPOTPaMM | 0a3
JIAHHBIX TIPU pa3pabOTKe TEXHOJIOTUM U CPEICTB MEXaHU3a-

OHMH B CCIIbCKOM XO3SHCTBE.

4 CTpyKTYypa " coliepKaHue TUCUUILIHHBI

OO0t 00BEM IUCHUILIMHEL COCTABISAET 6 3aUE€THBIX €UHUILI.

4.1 CTpyKTYypa IMCUMILINHBI

Bun yaeOHOI Harpy3ku Beero ouro
3 cemectp
AyauTopHble 3aHATHA (BCEro) 102
B mom uucne:
Jlexuun 34
Jlabopatopabie paboOTHI 34
[IpakTHdeckue 3aHATHS 34
CamocrosiTeqabHas padora (Bcero) 86
Bunx mpoMexyTodHOM aTTecTanun 9K3aMeH
O01mas TpyA0EMKOCTh, Yachl 216
3adéTHBIC SAMHUIIBI 6

4.2 ConepixaHue pa3aeioB IHCHUINIHHBI

Paszoen 1. Beenenue

OCHOBHbBIE TIOHATHS, 33JJa4d U METO/IbI CONTPOTHBIICHHS MaTepuanoB. PeaabHblil 00beKT U
pacuerHas cxema. Cuiibl BHELIHUE U BHyTpeHHue. Meroa ceuenuil. [lepemenienus, nedpopmanuu
U HanpspkeHus. OOIue TUIIOTe3bl CONPOTUBIEHUS MaTepuaoB. [IpuHIMITEI pacyeTa 3JIeMEHTOB
KOHCTPYKIMI Ha IPOYHOCTH U )KECTKOCTb.

Paszoen 2. I'eomeTpuueckre XapakTEpUCTUKH INIOCKUX CEYEHUN

Cratuyeckre MOMEHThl. MOMEHTBI MHEPIHI: 0CEBOM, MONSPHBINA, EHTpoOex HbIH. Teo-
peMbI 0 MOMEHTax MHepUuu. MOMEHTHI UHepIu npocreimx ¢uryp. [ToBopoT oceil. 3aBucu-
MOCTH MEXJy MOMEHTaMU MHEPIHUH Ipu npeoOpa3zoBaHUK KOOpAUHAT. ['J1aBHbIE OCH U TJIaBHbIE
MOMEHTBI UHEPLIUU CEYEHUS.

Pa3zoen 3. PactsxeHue u cxatue

Onpenenenne NMpOIOJIBHBIX CHJI U HOPMAJbHBIX HAINPSDKEHUM B Pa3IMUHBIX CEUEHMSIX
crepxkHs. 3akoH ['yka. Koadduument [lyaccona. Moayns mpoaoipHOM yOpyrocT. Y cIoBHs
IIPOYHOCTH U KECTKOCTH.




DKCrepuMEHTAIBHOE U3YYEHHUE pacTsLKeHUs-ckaTusl. Juarpamma pactsxenus. [lepene-
JbI MIPONIOPLAOHAIBHOCTH, TEKY4eCTH, IPOYHOCTH. IlmacTuyHOCTB, XpynkocTs. Jlomyckaemblie
Hanpsbkenus. Koagoumuent 3anaca npounoctu. Pacuer neraneit Ha pacTsikeHue.

HanpsikeHus B HAaKJIOHHBIX CEYEHHAX. YUeT COOCTBEHHOIO Beca IPU PaCTKEHHH-
cxaruu. bpyc paBHoro conporusnenus. [loHsTHE O cTaTMUECKHU ONPENEIUMBIX U HEONPEIEIIH-
MbIX cucteMax. OCOOEHHOCTH CTATUYECKU HEOIPEETUMBIX CUCTEM.

Pa3zoen 4. IInockuii nu3ru6d 6anku

Yucteiil 1 nonepedHsli n3rud. BHyTpeHHue cuaoBble (PakTOphl: MONEPEUHble CUIIbI U 13-
rubatormme MomeHThl. [loctpoenue smop Q u M ans mpocteiimmx cxem Oanok. CocTaBieHue
smrop Q u M no ydactkam. OrmpeiesieHue ONOPHBIX peakiuil u nocrpoenue snop Q u M s
0aoK.

Hanpsixenus npu 4uctoM M nonepedyHoM usrube. 3akoH ['yka. dopmysibl jKeCTKOCTH.
Tpu Buaa pacueToB Ha U3rH0. MOMEHT CONPOTUBIICHHUS.

KacatenbHble HanpspkeHus npu nzrude. @opmyna Xypasckoro. Ilepememienus npu us-
rube. luddepenunanbupie ypaBHeHUS] KpUBU3HBI, YIIa HAKJIOHA U nporuda 6anku. ['paHnuHbIe
yCIIOBHS. YHHMBEPCAIbHOE YPABHEHUE U30THYTON OCH OaJIKH.

banku ¢ Heckonpkumu ydactkamu. IlpaBuino Knebma. Crioco6 oTOpachiBaHHsS KOHCOJH.
[Toctpoenue ynpyroit nunuu 6anku. IIpoeKTHpoBOUHBIN pacyeT npu u3ruoe.

Onpenenenre nepeMelieHui 111 KOHCOJIbHBIX Oasiok. banku nepemennoro ceuenus. Co-
ctaBHble Oanku. Cpesarolee ycuime.

Paszoen 5. Cnpur. Kpyuenue

YucThlit caBUT U ero 0co0eHHOCTH. 3aKoH ['yka npu casure. 3aKoH MapHOCTU KacaTellb-
HBIX HanpspkeHud. Kpydenne Opyca ¢ KpyribIM morepeyHbiM ceueHneM. [1ospHbIii MOMEHT co-
IIPOTUBJICHMS. YTOJI 3aKpy4UBaHUSA U yroia casura. Pacuer BanoB Ha npouHocTb. [locTtpoenue
SmI0p M, ¥ KacaTeNIbHbIX HANIPSKEHUH.

OcobeHHOCTH pacueTa CTEpXKHEW ¢ HEKPYIJIbIM IONEepeYHbIM ceueHueM. Hanpsokenus u
neGopManuu Mpu KPydeHHUH TOHKOCTEHHBIX CTEP’KHEH OTKPBITOTO U 3aKPBITOTO MPOQHIIS.

Pazoen 6. OcHOBBI TEOPUU HANPSHKEHHOTO U 1e€()OPMUPOBAHHOTO COCTOSIHUSA

HanpspokenHoe cocTosiHuEe B TOuKe. [ J1aBHBIE IIJIOLIA/IKU U TJIaBHbIE HAPSKEHUSI.

[TorennuanbHast SHEprus ynpyrux Aegopmaiuil mpu CIOXKHOM HampsHKEeHHOM COCTOS-
HUU.

I'unoTe3bl NPOYHOCTH MIPU CIOKHOM HAIIPSHKEHHOM COCTOSIHMM B TOUKE.

Pa3zoen 7. Ciio)xHOE CONPOTUBIIEHUE

N3rub c xkpyuenneM. OmpeieneHue HapsHKEHHOIO COCTOSTHUS B OMACHBIX TOUKAxX cede-
Hus. OnpenieneHne 3KBUBAICHTHBIX (IIPUBEACHHBIX) HANPSHKEHUN MO OJHOM U3 TUIoTe3 Mpod-
HOCTH.

Koco#t u3ru6 (memnockwmii). OrnpenerieHne HOPMAIbHBIX HAMPSHKEHUN M TOJOKEHUS
HEUTPaIbHOTO CJI04. Y CIIOBUSA NPOYHOCTH. OIpeneneHne nepeMeIeHui.

BueuentpenHoe pactskeHue-cxkatue. OrnpeneneHue HaNpsHKEHUHM U MOJIOKEHUS
HEUTPaJIbHOTO €JI04. Y CII0BUS Npo4YHOCTH. Pannyc nnepuuu. fnpo cedenns.

Paszoen 8. Ilpononbublil n3ru6. CTep>KHEBbIE CUCTEMBI

ITpononbhsiii u3rub. Ilonstre 06 ycroiunoctH. Kputnueckas Harpyska. ®opmyna Dii-
nepa. Bnusiaue cnocoba 3akperiieHus: KOHLIOB cTepxkHs. Popmyna Scunckoro. O0001IIEeHHBIN
meroa. Kputnueckue HanpspkeHus. PacueT Ha npogonbHbii u3ru6. Crnoco0 mnocienoBaTeabHOro
NpUOIMKEHUS.

CrepxneBble cuctemsl. Pama. depma. J(narpamma Makcsemna-Kpemonsl. Pacuer cratu-
YECKH OMPEeTUMON (hepMBI.

Paszoen. 9. Metoapl onpeiesieHus NepeMEICHUN

Teopema o B3aumHocTH padot. Teopema Kactunmpsno. Meton Mopa niist onpeeneHus
nepemeniennii. Crioco6 Bepemarnna (MeTo €TMHUYHBIX CHJT), TIPUMEHSIEMBIN I OTIpeieIeHus
IepeEMEIICHU .



Paszoen 10. Pacuer cTaTUUECKN HEOTIPEAEITUMBIX CUCTEM

Craruuecku Heomnpenenumbie Oanku. AHamuTudeckui croco6. Crocod cpaBHEHUS e-
dbopmaruii.

Hepaspesnsie 6anku. Teopema Tpex MOMEHTOB. MeToa GUKTUBHOM OaJIKH.

Cratudecku onpeaenumeie pambl. [loctpoenue smop Q u M u onpeeneHne nepemMerie-
HUM JUTs1 paM 110 crioco0y Bepemaruna.

Cratuuecku HeOIpeAeIMMble paMbl. PacyeT cTaTMuecku HEOIpPEAeIMMbIX CTEPKHEBBIX
cucteMm cui. BeiOOp OCHOBHOM cHCTEeMbl, KAHOHUYECKHE YpaBHEHHUS NepeMelIeHHi, To10op ce-
YCHHUSI.

Pazoen 11. Jlunamudeckoe JeUCTBUE HArpy3KU

PacueTsl Ha MPOYHOCTH NpPH JUHAMHYECKUX Harpyskax. Pacuerbl Ha MPOYHOCTH TPHU
yIapHBIX Harpy3kax. YcCTaJocTh MaTepuanoB. Bompochl HaleXHOCTU M JOJTOBEYHOCTU MpHU
pacyerax JeTajeu.

4.3 Pa3zgespl AMCHUILIMHLI U BUA 3AHATHI

NI;J/J:Q Paznen auciuniInHb Jlexiu J3 I13 CPC Bcero
1 Baenenue 2 2 — 4 8
2 FeOMeTpnq%CKne XapaKTEePUCTUKH TLIOC- 2 B 4 14

KHX CEUCHHUH
3 PacTsoxeHne u coxatue 4 6 4 22
4 [Tnockuit m3rubd Gamku 4 6 6 16 32
5 Casur. Kpyuenue. 2 6 4 8 20
6 OCHOBBI TEOpUH HANPSKEHHOTO U Je- 4 B 2 8 14
(OPMHPOBAHHOTO COCTOSTHHS
7 C05XHOE COTIPOTHBIICHHUE 4 4 4 8 20
8 [pononbHeiit M3rud. CTepKHEBBIE CH- 4 2 4 8 18
CTEMBI
9 MeTonp! onpeielIeHrs TIepeMeneHA N 2 — 2 6 10
10 Pacuer craTudeckn HEONIPEAETUMBIX CH- 4 4 4 6 18
cTeM
11 | JluHaMudveckoe NefCTBHE HATPY3KH 2 4 — 6 12
Bcero 34 34 34 86 188
JI3 — nabopatopHble 3aHATHS
I13 - MPAaKTUYICCKUC 3aHATUA
CPC — camocrosTenbHas padoTa CTyIeHTa
S Marpuua ¢popmupoBaHus KOMIETCHUUN M0 JMCIHUILIMHE
Oomiee
Ne Pazgensl, TeMBbl IUCIIUTIINHEI OIIK-1 KOJHUYECTBO
KOMIIETEHIIMH

1 | BBemenue + 1

2 | T'eomerpuueckue XapaKTEePUCTHKH MNIOCKUX CEYCHUH + 1

3 | Pactsbkenue u cxxarue + 1

4 | Tlnockwuii u3rud Oanku + 1

5 | Casur. Kpyuenue. + 1

6 | OcHOBBI TEOpPHH HANPSHKEHHOTO U JIeOPMHUPOBAHHOTO COCTOSIHHUS + 1

7 | CnoxxHoe CONpOTHUBICHHUE + 1

8 | IIpomossHbIi w3rnd. CTEpIKHEBBIC CHCTEMBI + 1

9 | Meroas! onpeieieHUs IepeMenieHn i + 1

10 | Pacyer craTn4ecKd HEONPEIEIUMbIX CUCTEM + 1

11 | luramuygeckoe JefcTBHE HarPy3KH + 1




6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

O0bem ayauTopHBIX 3aHATHI Bcero — 102 vaca, B TOM ymcie Jekuuu — 34 gaca, mabopa-
TOpHBIC pPaboThI — 34 yaca, MpakTUYECKUE 3aHATHSI — 34 yaca.

VYenbHbIN Bec 3aHATHI, TPOBOIUMBIX B MHTEpaKTUBHOU ¢opme, — 66,6% oT oObema
ayJUTOPHBIX 3aHATHH.

Hcrone3yeMble HHTEPAKTHB-
Cemectp Brn HaumenoBanue Tembl HBlE 00pa30BaTENIbHbIE TEXHO- Komniectso
3aHATUSA I 4acoB
3 Jlexuus | BBeneHue Jlexuus-Busyanusanys 2
3 Jlexmust | ['eomerpudeckue XapakTepUCTUKU Ioc- | Jlekuus-Bu3yanuzanus 5
KHX ce4eHuil
3 Jlexius Pactsokenue u coxatue Jlexumsa-Buszyanuzanus 4
3 Jlexnns TInockuii u3rub Ganxku Jlexuusi-Buzyanuzanus 4
3 Jleximst | Casur. Kpyuenue. Jlexnus-Bu3yanu3anys 2
3 Jlexuust | OCHOBBI TEOPUU HANPSDKEHHOTO U Jie- Jlexnus-BU3yanu3aiys 4
(hOPMHUPOBAHHOTO COCTOSIHHUS
3 Jleximst | Ci0:KHOE CONPOTUBIICHUE Jlexuusi-Bu3yanusanys 4
3 Jlexuus [TpononbHsit n3ru6. CrepkHeBble cucte- | Jleknus-Bu3yanusanus 4
MBI
3 Jlexuus Mertoab! onpeneneHus nepeMeneHu Jlekuus-Bu3yanuzanus 2
3 Jlexumst | PacueTr craTHuecK HEONPEIENUMBIX CH- Jlexnus-Bu3yanu3ays 4
CTeM
3 Jlexmus JnHamuueckoe AefcTBUE HAIPy3KU Jlexuusi-Buzyanuzanus 2
3 113 T'eomeTpuueckne XxapakTEpUCTHKH TUIOC- TpeHuHr 4
KUX CEYCHUH
3 113 Pactspkenue u cxaTue Tpernunr 4
3 113 ITnockuit m3rubd Gamku Tpernunr 6
3 113 Casur. Kpydenue. Tpenunr 4
3 113 OCHOBBI TEOPUU HATIPSHKEHHOTO U JIe- TpeHuHr 2
(hOpMHPOBAHHOTO COCTOSHUS
3 113 CH0XHOE COPOTUBIICHUE Tpernunr 4
3 113 [IpononeHeni u3rub. CrepxHEeBBIE cUCTe- | TpeHuHT 4
MBI
3 113 Mertoibl onpesieneHns nepeMereHui TpeHunr 2
3 113 Pacuer cratnuecku HEONpeneIUMbIX CH- TpeHunr 4
cTeM
Uroro: 68

7 Y4eOHO-MeTOAUYeCKOe o0ecniedeHne CAMOCTOSITeIbHOM PadoThl CTYAE€HTOB.
OueHoYHBbIE CPeACTBA VISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOY-
HOM aTTecTaluMu M0 UTOraM OCBOEHUS JUCIUIIMHBI

7.1 Buabl camMocToATEIbLHOM paﬁon, MOPAAOK UX BBINMMOJHCHUA U KOHTPOJISA

CamocrodrenbHas paboTa CTyI€HTOB IpeAyCMaTPUBAET:
®  OCBOCHME TEOPETHYECKOT0O Kypca I10 BCEM pa3/ieslaM JUCLUILINHEL,
® [IOATrOTOBKA K JJAOOPATOPHBIM U MPAKTUUYECKUM 3aHATHUSAM (OCBOEHUE TEOPETHUECKUX OCHOB,
oopMIIeHHE TUCBMEHHOIO 0TUEeTa, PEIIeHUE 3a/1a4 [0 TEME).
e  BBHINOJHEHUE HMHIMBUAYAJIbHBIX 33JaHui (pacueTHO-rpaduuecKux paboT) MO OCHOBHBIM
pazzenam JUCIUIUIVHBIL.
JUisi  caMOCTOATENbHOM paboThl  CTYJEHTOB pa3paboTaHbl ClEAyIole y4eOHO-
METOIUYECKHE MTOCOOHS:
1. Conporusnenue marepuainon: Jlaboparopusiii npaktukym / Coct. C.B Taiigunei,
H.U. Ky3nenora, .M. MBanoB. — Bomorga — Monounoe: ®I'bOY BO Bomoronckas TMXA,
2022. - 62 c.
7




2. ConpotusieHue marepuanoB: Pabouas terpanp 1 nmaboparopubeix padot / Coct.
C.B. laitgunent, H.U. Ky3nenosa, .. MBanoB. Bonorna — Monounoe: ®I'bOY BO Bonoroxa-
ckas BTMXA, 2023. — 44 c.
TemaTnka MHIUBUAYATIbHBIX 3aJaHHUMN:
1. Onpenenenre MONI0KEHUS TIABHBIX OCEH M INIABHBIX MOMEHTOB CJIOXKHOH (PUTYpBHI.
2. Omnpepnenenue rpy3ono0beMHOCTH CTaTUYECKU HEONpPEAEIMMOM MIapHUPHO-CTEP)KHEBOM CH-
CTEMBI IIPH PACTSHKCHUU-CHKATHH.
. IIpoexTrpoBOYHBII pacueT Gaku Ha U3ruo.
4. IIpoeKTUpPOBOYHBIN pacyeT Baja.
5. I[IpoekTupoBOUHBIH pacueT (hepMblI.
6. Pacuer cTaTudecku HEONPeIeIUMOM PaMBI.
JU1s KOHTPOJISI TEKYILEH ycrieBaeMOCTH CTyIeHTa IPOBOAUTCS:
poBepKa paboueit TeTpaau aiis 1ab0paTOPHBIX PadOT CcTyNeHTa (MMCBbMEHHBIN OTYET U 00sI-
3aTeNbHas ero 3allKTa);
e [IpOBEpKa M 3alIMTa MHIUBUAYAJTbHBIX 3aIaHHIA;
e  TeKyllas IpOBEepKa 3HAHUM.

(O8]

7.2 KoHTpO/IbHBIE BOIPOCHI /IS CAMONIPOBEPKH

Pa3zoen 1. Beenenue

1.1. 3amaum, nens u npeamet kypea. 1.2. Knaccudukarus popm tBepabix Temn. 1.3. Kiac-
cupukanys BHeMmHUX ycuiuid. 1.4. I'mnore3bl o CTpyKType M JIedOpMalMOHHBIX CBOWCTBax
tBepapix Ten. 1.5. [punnunel. 1.6. Bayrpennue ycunusi. Merox ceuenwmii. 1.7. HampspkeHwust.
1.8. Jlebopmaruu u nepemMenieHus.

Paszoen 2. 'eomeTpuueckne XxapakTEpUCTUKU INIOCKUX CEUEHUI

2.1. TlonaTHe 0 TEOMETPUYECCKUX XapakTepucTukax. 2.2. LleHTp TsbkecTtu ceuenus. 2.3.
Crarrueckuii MOMEHT TUIOMAAU ceueHus. 2.4. MOMEHTBl MHEPIHH CEYEHUs: OCEBOM, LIEHTPO-
OeKHBIN, NOJAPHBIA. 2.5 MoMeHT conpoTuBiieHUs ceueHus. 2.6. M3MeHeHue reoMeTpuyecKux
XapaKTEpUCTUK IPU MapauIeIbHOM MEPEHOCe KOOPAUHATHBIX oce. 2.7. VI3MeHeHrne MOMEHTOB
MHEpLUH IpU MOBOPOTE KOOPAMHATHBIX oceil. 2.8. I'maBHble neHTpasibHble ocH. 2.9. I'aBHbIe
LIEHTpaJIbHbl€ MOMEHTbHI MHEPLIIH.

Paszoen 3. PactsxeHue U cxartue

3.1. [IpononpHbIe cuibl U UX 3Mopsl. 3.2. Hopmanbueie Hanpsokerns. 3.3. Jledhopmanmn.
VY anunenue (ykopouenue). M3amenenune nonepeunsix pazmepos. 3.4. 3akoH ['yka. Koaddunuent
[Tyaccona. 3.5. Ilepememienus. 3.6. HanpsikeHus: Ha HAKJIOHHBIX TuTomaakax. 3.7. Jlomyckaemoe
HanpspkeHue. Y cnoBue npodHocTu. 3.8. Tumsl pacueToB Ha npouHocTh. 3.9. Meroauka pacuera
CTaTMUYECKU HeomnpeaenuMsbix cucteM. 3.10. Yuer coOCcTBEHHOTO Beca.

Pa3zoen 4. IInockuii nonepevHslit n3rud

4.1. Bayrpennue ycunus B Oankax. 4.2. JluddepennuanbHas 3aBUCUMOCTh MeXay Q u
M. 4.3. Dnropsl BHYTPEHHUX YCHJIMH B OalikaXx W METOJUKA MX MOCcTpoeHus. 4.4. Dmiopsl BHYT-
PEHHUX YCWINMH B paMax M METOJuKa Ux nocrpoeHus. 4.5. HopMmanbHble HanpspKEHUs PU U3THU-
6e. Ycnosue npoyHocTH. 4.6. KacarenbHble HanpspkeHUs pu u3rube. Y ciaoBue NpoyHoCTH. 4.7.
[Tepememenus npu uszrude. OcHoBHOE nuddepeHnanbHOe ypaBHEHNE U30THYTOM ocH OajKu.
4.8. Meton HemocpeACcTBEHHOro MHTerpupoBaHus. 4.9. Meron HayalbHBIX mapameTpoB. 4.10.
Hanpspxkennoe coctosinue B Toukax ceueHus 6anku. 4.11. Ilonuelii pacuer 0ajgok Ha MPOYHOCTb.

Paszoen 5. Cnpur. Kpyuenue

5.1. [Tonstue casura. 3akoH ['yka. YcnoBue npoyHocTu. 5.2. Dniopa KpyTAIIUX MOMEH-
TOB. 5.3. HanpsikeHusl B CEYEHHUH Bajla ¢ KPYIJIbIM MONEPEYHBIM CEYEHHEM. Y CIOBHUE NPOUYHO-
ctu. 5.4. 3akoH ['yka. YciaoBue xecTKkoCcTH. 5.5. PacdyeT cTaTM4ecKu HEONpPEIEIMMBIX BAJIOB. 5.6.
Kpyuenue BajoB, MMEIOIIMX HEKPYIJIOE IONEPEYHOE cedeHHe. 5.7. OMIopbl KacaTeNbHBIX
HaNpsDKEHUH B CEUEHUU Balla, UMEIOIIEro (popMy MPsIMOYTOJIbHHKA.

Pazoen 6. OcHOBBI TEOPUU HAIPSHKEHHOTO U 1e(OPMHUPOBAHHOTO COCTOSIHUN



6.1. Hanpsbkenus B Touke. 3aKOH MAapHOCTH KacaTelbHBIX HampspkeHuil. 6.2. Hampsoke-
HUS Ha TUIomaake obmiero nojoxkeHus. 6.2. 'masueie ocu. [ maBHbIe HanpsokeHus. 6.4. HBapu-
aHThl HANpSHKEHHOIOo cocTosHMs. 6.5. Buapl HanpsbkeHHbIX cocTosiHuM. 6.6. Ilimockoe
HanpspkeHHoe cocTosiHue. [Ipsamas u obpaTtHas 3amauu. 6.7. JledhopmupoBaHHOE COCTOSHUE B
Touke. 6.8. O000mIeHHbIH 3aKk0H ['yka. 6.9. OTHOcUTENEHOE H3MEeHEeHHE 00beMa. 6.10. Y aenpHas
noTeHLuaNbHas sHeprus aeopmupoBanus. 6.11. YaenbHble MOTeHIUAIbHbIE YHEPTHH U3MEHE-
HUS 00bema U hopMel. 6.12. HeoOX0IuMOCTh U CYIITHOCTh THIOTE3 MpoyHocTh. 6.13. 'mnoresa
HanOOJIBIINX HOPMAJIBHBIX HampspkeHUH. 6.14. ['umore3a HanOOIBIINX JTHHEHHBIX TedopMaIui.
6.15. 'mnore3a HanOOBIINX KacaTeIbHBIX HANPHKEHUU. 6.16. DHepreruyeckas runoresa. 6.17.
O06o006menHas runote3a Mopa

Pa3zoen 7. Ci10)kHO€ COIIPOTUBIIEHUE

7.1. Kocoii u3ru0: BHyTpEHHUE YCUIINS, HOPMaJIbHbIE HANPSHKEHUS, HeHTpaibHas JTHUHHUS,
yCIIOBUE IIPOYHOCTH, KacaTelbHbIE HANPSDKEHUS, YCIOBUE IIPOYHOCTH, nepemenienus. 7.2. U3-
rud ¢ pacTsokeHHeM (CKaTHeM): OOIIME ciydaid, BHYTPEHHHUE YCHIIHS, YCIOBHS MPOYHOCTH. 7.3.
BueueHntpeHHoe pactskeHue (c:kaTue): HOpMallbHblEe HAlpPsDKEHUs, HEUTpanbHas JIMHUSA, yCIo-
BUE MPOYHOCTHU; SAPO ceueHus. 7.4. I3rub ¢ kpydeHueM: pacyeT CTepKHs ¢ KpYTJbIM MoIepey-
HbIM CEUEHHUEM, YCJIOBMSI MPOYHOCTH; PACUYET CTEPKHS C MPSIMOYTOJbHBIM IONEPEUHBIM
CEYeHHEM, YCIOBHSI MPOYHOCTHU. 7.5. PacueT mpocTpaHCTBEHHOTO CTEPKHSI.

Paszoen 8. I1pononbHbIil U3rud. Y cTOMUNBOCTh MEXAaHUYECKUX KOHCTPYKIUI

8.1. IlonsATHe ycTOMYMBOrO paBHOBecUs, KpuTuueckor cuibl. 8.2. Pemenue JI. Diinepa.
8.3. BnusiHue ycnoBHii 3aKpeIuieHUs] KOHIIOB CTEP)KHEH Ha BETMYMHY KPUTHUECKOW CHIbl. 8.4.
3aBUCUMOCTb «0x —4A». 8.5. MeTouka pacueTa CKaThIX CTEPKHEH Ha yCTOMYNBOCTD.

Pa3zoen 9. Meto bl onipeieneHNs IepeMeeHUu i

9.1. Ilousatue 00OOIIEHHBIX CHII U miepemenieHuil. 9.2. PaboTa BHEIIHUX ¥ BHYTPEHHHUX
yennuid. 9.3. [IpuMeHeHne NpUHIMIIA BO3MOXKHBIX NEpEeMEIIeHH B ynpyrux cucremax. 9.4.
Teopembl 0 B3aMHOCTH paboT U mepemenieHuii. 9.5. OnpeneneHue nepeMenieHnii 1o METOay
Mopa. 9.6. I'padpoananutuueckuii cocod Bepemaruna.

Pas3zoen 10. Pacuer cTaTUuECKU HEONIPEACTUMBIX CUCTEM

10.1. Crenenp cratuueckoi HeompeaenumocTtu. 10.2. Meroa cuii: OCHOBHAas CHCTEMA,
skBUBajieHTHas cucrtema. 10.3. Kanonnueckue ypaBHeHust meroga cui. 10.4. Meroauka pacuera
CTaTMUYECKU HEONPEAETMMBIX CUCTEM METOJIOM CHIL.

Pa3zoen 11. Jlunamnueckoe 1€CTBUE HATPY30K

11.1. Yder cun uHEpIUU: paBHOYCKOPEHHOE JIBIKEHUE TIPSIMOJIMHEHHOTO CTepxHs. 11.2.
Mertonuka pacdera Ha yaap (’Hepreruueckuit noxaxon). 11.3. Ilpononensiit yaap. 11.4. Yaap
npu kpydenuu. 11.5. [Monepeunsiit ynap. 11.6. Yuer macc coymapsemsix Ten. 11.7. Kmaccudu-
Kalus MexaHudeckux koijieOanuit. 11.8. Ycemnusa B xomebarensHoi cucreMe. 11.9. CBobomuble
KoJ1e0aHUsl CHUCTEM C OJHOW CTENEHbI0 CBOOOABI 0€3 ydyeTa CHJI CONPOTUBIICHHS U C YUETOM CHJI
compotuBinenus. 11.10. BeiHyXaeHHbIE KOJ€OaHUS CUCTEM C OJHOM CTENeHbI0 CBOOOJBI Oe3
yueTa CUJl CONPOTHBIIEHUS M C y4e€TOM CHJ comnportuBieHus. KoapuuueHT AMHAMUYHOCTH.
VYcnoBus MpOYHOCTH.

7.3 Bonpocsl 1J1s1 IK3aMeHa

1. 3agaun, uens u npeaMet kypca. Kinaccugukaius Gopm TBEpIbIX Te.

2. Knaccudukanust BHEIHUX ycuiauil. I'unoressl o CTpykType U JAepOopMalMOHHBIX CBOWCTBAX
TBEPABIX TEIL.

3. BHyTpenHue ycunus. MeTosa ceueHun.

4. Hanpsoxenus. Jledopmanuu u nepeMenieHusl.

5. Ilonarue o reomeTpuuecknx xapakrepuctukax. LleHTp Tsokectn ceuenns. CTaTHYECKUNA MO-
MEHT IUJIOLIA U CCUECHHUS.

6. MOMEHTBHI MHEPIIUN CEYEHHS: OCEBOM, LIEHTPOOEKHBIN, MOJIAPHBII. MOMEHT CONPOTUBICHUS
CEYCHMUS.



7. I3MeHeHne reoMeTpu4YecKiX XapaKTepUCTHUK IPU MapauleIbHOM NEPEHOCE KOOPIAMHATHBIX
OCEH.

8. I3mMeHeHre MOMEHTOB UHEPLUH IIPH [TOBOPOTE KOOPAUHATHBIX Ocel. [ J1aBHbBIE LIEHTpaJIbHbIE
ocu. ['maBHbIEC IEHTPATBLHBIE MOMEHTHI HHEPIIUH.

9. IlpononbpHbIE CUIIBI 1 HOPMAJIbHBIE HAIIPSKEHUS.

10. Ynunenue (ykopodeHue) ctepkHs. M3MeHeHue nonepevHsix pasmepoB. 3akoH ['yka. Ko-
s ¢dunment Ilyaccona.

11. HanpsikeHnust Ha HAKJIOHHBIX TTOMIAAKAX.

12. Jlonyckaemoe HanpsiKeHHue. Y ciI0BUE IPOYHOCTH. THUIIBI pacueToOB Ha MIPOYHOCTb.

13. Meroauka pacuera CTaTHUECKU HEONPEACTUMBIX CHCTEM.

14. YueT coOOCTBEHHOI'O Beca IpU PACTKEHUU (CIKATUH).

15. Buyrpennue cusaoBble (aKTOphI: MOMEPEUHbIe CHUIIbl U U3rH0A0IUE MOMEHTHI.

16. Iuddepennmanbras 3aBUCUMOCTh MeXTy Q u M.

17. Drropsl BHYTPEHHUX YCHIIMM B OalTKaX U METOAMKA UX TIOCTPOCHHMS.

18. HopmaibHble HanpspkeHUst Ipy u3rude. Y cioBue MPOYHOCTH.

19. KacarenbHble HanpsKEHUS IpU U3rHoOe. Y CIIOBUE MPOYHOCTH.

20. ITepememenus npu m3rude. OcHoBHOE MU epeHmaIbHOe ypaBHEHNE H30THYTON ocH Oa-
KH.

21. Metox HEenoCPeICTBEHHOTO HHTETPUPOBaHUs. MeTo ] Ha4aIbHBIX MTapaMETPOB.

22. HanpsikeHHOE COCTOSTHUE B TOUKaX CEYCHUSI OaKH.

23. IomubIii pacdeT OaNOK HA MPOYHOCTD.

24. Tlonsitue cnpura. 3akoH ['yka. Y ciaoBue mpoYHOCTH.

25. KpyTsimuii MOMEHT U ero OnpeieieHuE.

26. HanpsikeHust B CEYSHUH BaJla C KPYTJIBIM MTONIEPEYHBIM CEUEHUEM. Y CIIOBUE MPOYHOCTH.

27. 3axoH 'yka. YcinoBue KeCTKOCTH.

28. KpyueHue BajoB, HIMEIOIIUX HEKPYIJIOE MONEPEeYyHOe ceueHue. DMIophl KacaTelIbHBIX HAIpsi-
JKEHUI B CEUYECHUH BaJla, UMEIOIIEro GopMy NpAMOYrojbHUKA.

29. HanpspbkeHus B TOYKe. 3aKOH MAapHOCTH KacaTelIbHBIX HampsbkeHuid. HampspbkeHnus Ha 1uio-
11aJIKEe 00IIEro MOJ0KEHUS.

30. I'naBHbIe ocu. ['1aBHbIE HANPsHKEHUS.

31. uBapuaHTHI HAMPSHKEHHOTO COCTOSTHUSI.

32. [Inockoe HanpskeHHOe cocTosiHUE. [Ipsimast u oOpaTHas 3a1auH.

33. JlebopmupoBarHOe cocTosiHUE B Touke. O000meHHBIN 3akoH [ 'yKa.

34. OTHOCUTENBHOE U3MEHEHHE 00beMa. Y aenbHasi NOTEeHIMAIbHAs YHEPTUs 1e(OPMHUPOBAHUS.
VY nenbHble MOTEHIMAbHBIE SHEPTUU U3MEHEHUS 00beMa U (OPMBI.

35. ['unoTe3sl NPOYHOCTH.

36. Kocoiif n3ru6: BHyTpEHHHE yCHIJIHSI, HOpMAJIbHBIC HANPSOKCHUs, HEUTpaabHAs JTMHHS, YCIO-
BHE€ IPOYHOCTH, KacaTeIbHbIE HANIPSKEHUS, YCIIOBUE IPOYHOCTH, IEPEMEILIECHNUS.

37. M3rub c pactshkeHneM (cxaTueM): OOIIui ciydaid, BHyTpEHHUE YCHIINS, YCIOBUS TIPOYHO-
CTH.

38. BHemneHTpeHHOE pacTshHKeHHE (CKaThe): HOpMalIbHBIE HANpPsDKEHUS, HEHTpalbHAs JTUHHSA,
YCIIOBUE MPOYHOCTH; SIIPO CEUEHUS.

39. M3rub c KpydeHueM: pacueT CTEP)KHS C KPYTJIBIM MTOTIEPEUHBIM CEYEHUEM, YCIOBHSI TIPOYHO-
CTH; pacdeT CTEPKHS C MPSAMOYTOJbHBIM ITONEPEYHBIM CEYEHUEM, YCIOBHS IPOYHOCTH.

40. TloHsATHE YCTOMYMBOTO PaBHOBECHS, KpHUTHYECKOW cwuibl. Pemrenue JI. Diinepa. Bousaue
YCIIOBUH 3aKpEIUIEHNs KOHIIOB CTEP>KHEW Ha BEIMUMHY KPUTUYECKOW CHUIIBI.

41. 3aBUCUMOCTH «oy —A». MeToInKa pacyeTa CKaThlX CTEP)KHEH Ha YCTOWYHUBOCTb.

42. TlonsiTue 0000IIEHHBIX CUIT U epeMenieHnid. PaboTa BHEIIHUX U BHYTPEHHUX YCHIINH.

43. TeopeMbl 0 B3aUMHOCTH pabOT U TIEpEMEIIICHH.

44. Onpenenenue nepemerieHuii no meroxy Mopa. I'pagoananutuueckuii criocod Bepemaruna.

45. CremneHb CTaTHYECKOW HEOMPEASTMMOCTH. METOI CHUJl: OCHOBHAsI CHCTEMa, DKBUBAJICHTHAs
cucrema. KaHoHn4eckne ypaBHEHHUs METO1a CHIL.
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46. MeToMKa pacyeTa CTaTUYECKH HEOIIPEIEIUMBIX CUCTEM METOIOM CHJI.

47. Yder cu1 HHEPIMH: PABHOYCKOPEHHOE JIBIKCHHE TIPSIMOJIMHEHHOTO CTEPIKHSL.

48. Meronuka pacuera Ha ynap (3Heprerudeckuit moaxon). [IpomonbHelil ynap. Yaap npu xkpy-
yenud. [lonepeunsiii yaap.

49. Yuer mMacc coyIapsieMbIX Te.

50. Knaccudukanus MexaHH4eCKUX KoJaeOaHuil. Y CUins B KoJIeOaTeIbHOM CUCTEME.

51. CBoOonHbIe KOJEOAHHS CHCTEM C OJIHOM CTENEHBI0 CBOOOBI O€3 yyeTa CUil CONMPOTHBICHUS
U C yYETOM CHJI COTIPOTHBIICHHUSI.

52. Beinyx/1eHHBIE KOJIEOaHHUs CUCTEM C OJHOHM CTENEeHbI0 CBOOOIBI 0€3 yueTa CHUJl CONPOTHBIIE-
HUS M C YI€TOM CHJI conpoTHBiieHUs. KoappuumeHT TMHAMUIHOCTH. Y CJIOBUSI TIPOYHOCTH.

8 YueOHO-MeToqUYecKOe U MHPOPMAIHOHHOE 00ecnieyeHHe TUCIHIINHBI

8.1 OcHoBHas tuTEparypa

1. CanaxyraunoB II.A. CompoTtuBinenue marepuanoB: yueonoe nocobue / II.A. Cana-
xyrauHoB, C.A. Oguninosa, J[.B. Illefikman. — M.; Bonoraa: Mudpa-Uuxenepus, 2022. — 192 c.
— Texcr: anektponnbiii. — URL: https://znanium.com/catalog/product/1902592 (nara oOparie-
Hust: 15.06.2023). — PexxuM focTyma: 1o moJuicKe.

2. Cugopun C.I'. ConpoTuBIICHHE MaTEepPHaJIOB: TEOPHs, TECTOBBIC 33aJaHHS, PUMEPHI
pemenus: ydeOHoe mocobue / C.I'. Cumopun, ®@.C. XaiipymmH. — 2-¢ m3a. — M.: PUOP:
NH®PA-M, 2023. — 191 c. — Tekcr: AJICKTPOHHBIH. — URL:
https://znanium.com/catalog/product/1843572 (narta obOpamienus: 15.06.2023). — Pexum nocty-
1a: 1o MOJIKUCKE.

3. ArapoB H.M. ConpoTuBieHnne MarepruaioB B IpuMepax v 3aaadax: yuyeOHoe nmocobue /
H.M. ArapoB. — M.: UH®PA-M, 2023. — 407 c. — Tekcr : anekrpoHnbii. — URL:
https://znanium.com/catalog/product/1914090 (mata obOpamienus: 15.06.2023). — Pexum nocty-
1a: 1o MOJIKUCKE.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1. Crenun I1.A. ConpoTuBienue marepuanoB: Yuebnuk. 12-e uzn., crep. — CII6.: U3na-
TeNbCTBO «JIanby, 2012.

2. Conpotunenue marepuaion: Jlaboparopusiii npaktukym / Coct. C.B Tlaiinunei,
H.N. Ky3nenosa, .W. MBanoB. — Bonorga — Momnounoe: ®I'BOY BO Bonoroackas I'MXA,
2022. - 62 c.

3. ConporuBnenue Matepuano: Pabouas terpans 1 nadboparopubix padot / Coct. C.B.
laitnuneit, H.M. Ky3neuosa, .M. BanoB. Bonorna — Momnounoe: ®I'bOY BO Bonoroackas
BI'MXA, 2023. - 44 c.

4. Bonocyxun B.A. CompoTuBienue marepuaioB [DIEKTpOHHBIM pecypc]: ydeOHMK /
B.A. Bonocyxun, C.1. Eprymenko, B.b. JlorBunoB. — 5-¢ u3n. — M.: PUOP, Undpa-M, 2014.
Pexxum noctyma: http://znanium.com/bookread2.php?book=390023.

8.3 Ilepeyenr MHGPOPMANMOHHBIX TEXHOJIOIHI, MCIOJb3yeMBbIX NPH INPOBEACHHH
HAY4YHO-HMCCJIe10BaTeIbCKO padoThl, BK/IIOYasi NepevyeHb NMPOrpaMMHOro odecneyeHus M
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHOe MporpaMMHoe odecrevyeHue:

Microsoft Windows 7 Professional, Microsoft Office Professional 2007 / Microsoft Of-
fice Professional 2010

B T.4. OT€4eCTBEHHOE

Astra Linux Special Edition PYCB 10015-01 sepcuwu 1.6.

CIIC KoncynbranTlIntoc

Kaspersky Endpoint Security s 6uzneca CraHaapTHBIH

Cuctema aBToMaTu3npoBaHHOro npoexktupoBanus KOMITAC-3D

CB0001HO pacnpocTpaHsieMoe JULEH3UOHHOE NIPOrPAMMHOe o0ecrneyeHme:
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https://znanium.com/catalog/product/1902592
https://znanium.com/catalog/product/1843572
https://znanium.com/catalog/product/1914090
http://znanium.com/bookread2.php?book=390023

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome, Mozilla Firefox
B T.4. 0T€YECTBECHHOC
SAunekc.bpaysep

NudopmanuonHbie cipaBoOYHbIE CHCTEMbI

— Ennnoe okHO JjocTyna K 00pa3oBaTeabHbIM pecypcaM — PesKUM JI0CTyTa:
http://window.edu.ru/

— UIIC «Koncynpsrantllnrocy — pexum gocrtyma: http://www.consultant.ru/

— Nurepdakc - LleHTp pacKpbITHS KOPIOPAaTUBHON HH(OpMAIHH (CEpBEP PACKPBITHS
uHopManun) — pexkuM gocryma: https://www.e-disclosure.ru/

— Nudopmarnmonno-npasosoit nopran 'APAHT.RU — pexum noctyna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs clpaBoyHas cucteMa «Cenbxo3rexHukay (Web-Bepcus) - peKum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas anextponnas 6ubnunorexka eLIBRARY.RU — pexxum nocryna:
http://elibrary.ru

— Haykomerpuyeckas 6a3a naHHbIX SCOPUS: 0a3a TaHHBIX pedepaToB U HIUTUPOBAHHS —
pexxum nocryma: https://www.scopus.com/customer/profile/display.uri

— Odunmanpublil callT PenepanbHOM Cy)Obl TOCYJapCTBEHHON CTATUCTUKU — PEKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

— Poccuiickast Akanemus Hayk, OTKpBITBIM JOCTYI K HAYYHBIM JKYpHaJIaM — PEXHUM J10-
cryna: http://www.ras.ru (OTKpBITBI JOCTYTI)

— Odunmansubiii calT MuHHCTEpCTBA cenbcKoro xo3sarcTa Poccuiickoit deneparum —
pexuM gocryna: http://mex.ru/ (OTKpbITHIi gOCTYIT)

DJIEeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMbI:

- 2eKTpOoHHBIN 6ubnuoreunsiit karanor Web MIPBMC — pexxum nocrymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cqgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexum nocryma: https://e.lanbook.com/,

- OBC Znanium.com — pexxum goctyna: https://new.znanium.com/,

- OBC FOPAUT — pexum moctyna: https://urait.ru/,

- OBC POLPRED.COM: http://www.polpred.com/,

- IIEKTPOHHAs OMOIMOTEKA M3aTeNILCKOTO IIeHTpa «Akamemus»: https://www.academia-
moscow.ru/elibrary/ (xonnexius CI1O),

- OBC ®I'bOY BO Bonoroackas TMXA — pexum noctymna: https://molochnoe.ru/ebs/.

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHBI

VYueOnas ayguropust 4103 JlaGoparopust CONMPOTUBIICHUS MaTEPHAJIOB: JIJISl TIPOBEICHUS
71a00paTOPHBIX 3aHATUH.

OcHaneHHOCTH:

YyeOnast mebenn: cTonbl — 17, crynbst — 32, 1ocka MeoBas

OcHoBHOE 000pyA0OBaHUE: CTAHOK CBEPIJIMIIbHBIN, TOKAPHO-BUHTOPE3HBIN CTAHOK, TEH30-
metp TP-794, umnynscuslit cuetunk MOC-54, npubop BUII-2, konep MasTHUKOBBIH, MallinHa
YMM-20, ManiviHa Ha Kpy4deHue, npruOop, onpeaessonuil XapaKTepUCTUKY BUHTOBBIX MPYXKUH,
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=%20STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=%20STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

npubop UALI-1, mpubop, uamMepsronuii crarndeckyto aedopmarnmio, reazomerp MIUJI, Boimps-
mutenb BCA-4K, ctenn o conpomary, kogockon «IloJuirokcy, moisipucKon, NoJISIpUMETp, aB-
TOMAaTHYECKHUI yKa3aTellb Harpy3KH, MOJIENIb THOKOM Oaku, TpeHa)xep Mo COmpoMary, 0aika
PaBHOTO COTPOTUBIICHUSI.

YueOunas ayguropust 4305 s mpoBeneHUs 3aHATHH JICKITMOHHOTO U CEMUHAPCKOTO THUTIA
(MIpaKTHYECKUE 3aHSTHUS); TPYIIIOBBIX W WHAWBUYAIbHBIX KOHCYJIBTAIUI; TEKYIEr0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU.

OcCHaIeHHOCTB:!

VYuebnas mebenb: cTonbl — 37, cTynbs — 74, kadeapa, 1ocka MeJIOBasl.

OcHoBHOE 000pYIOBaHUE: 3KpaH sl MpoekTopa | mT., mpoeKTop - 1 MIT., KOMITBIOTED B
KOMILIEKTE - 1 1mIT.

Oo6ecneuyenue odpazoBanus ais jun ¢ OB3

s obecnieuenust oOpa30BaHUs MHBAJIUAOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSAIMU
3A0POBbA pajin3daiud JUCHUIINIMHBI MOKCT OCYHICCTBJIIATHECA B aAallTUPOBAHHOM BHJC, UCXOIA
U3 UHAMBUYAJIBHBIX NCUXO()U3MUECKMX OCOOEHHOCTEH M IO JIMYHOMY 3asBJIECHUIO OOydarolie-
I'0Ci, B 4aCTH CO3aHus CIICHHUAJIbHBIX YCHOBHﬁ.

B cnenuanbeHble yca0BHS MOTYT BXOJAUTh: IPEOCTABICHHE OTAEIbHON ayAUTOpUH, HE-
00XOIMMBIX TEXHUYECKHX CPEICTB, MPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIMMYIO
TEXHUYECKYI0 IIOMOIIb, BBIOOP (POPMBI MPENOCTABICHUS UHCTPYKLUH 110 MOPSJIKY POBEICHUS
TCKYHIETO KOHTPOJIA U HpOMe)KYTO‘IHOI\/JI aTTeCTalli, HCIIOJIBb30BaHHUC CIICHHAJIBHBIX TCXHHUYEC-
CKUX CPEJCTB, IPEJOCTaBIECHUE MTepephIBa s IpUeMa IUILH, JIEKapCTB U Jp.

I[JIH Jyi ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 340POBBA MNPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIlMH C MCII0JIb30BAaHUEM JICKTPOHHOM IOYTHI.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBinstoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3J0POBbS U BOCIIPUATHS UHPOPMALUH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

- B Ie9aTHON (opMe YBEITMUCHHBIM MIPUPTOM,

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

- B Ie4aTHo# popme,

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMUA OTIOPHO-/IBUTATEJIBHOTO anmapara:

- B Ie4aTtHo# opwme,

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Y-
YAOLIUXCS.
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10 Kapra koMnereHuui A CHUINIAHBI

ConpornBjieHne MaTepnaoB (Hanpasienne moaroroBku — 35.03.06 — «ArponH:KeHepHs»)

L[eJ'H/I JHUCHUITIINHBI .

MOJTy4YCHHE 3HAHUK 00 OCHOBaX paboThI AehopMUpyeMOro Tena;
*  MPHOOPETEHUE HABHIKOB OIICHKU HAMPSDKEHHOTO COCTOSHUS 3JIEMEHTOB KOHCTPYKIUH MPU PA3TUYHOM 3arpyKCHHU;
*  IOJTyYeHHE HABBHIKOB BHITIOJTHEHUS MPHUKIATHBIX HH)KEHEPHBIX PacyeTOB.

3a1ayn JUCLUIIIHHE .

OCBOCHIE 3HAHUH OCHOB PabOTHI IeOPMHUPYEMOTO Tela;

*  M3YYCHHE aJTOPUTMOB PELICHHS 3aa4 OLCHKN HANPSHKEHHOT'O COCTOSHUS;
*  IIOJyYeHHE HaBBIKOB BHIOOPA PAaCUETHBIX CXeM, (POPMYIIMPOBAHHUS U PELICHHS 33124 PAOOTHI IECMEHTOB KOHCTPYKIIHH;

*  pa3BHTHC HABBIKOB CAMOCTOSATEIBHOI pabOTHI ¢ yUeOHOM U TEXHHYECKOIl JIUTEpaTypoil IO BOIPOCAM PACUETOB Ha IPOYHOCTH, KECTKOCTh U YCTOM-
YHBOCTB.

B nponecce ocBOeHHMS TaHHOW AUCIMIUIMHBI CTYACHT (POPMUPYET B AEMOHCTPHPYET CIIEIYIOLINE

OomenpodeccnoHaIbHbIE KOMIIETCHINN

Kommerenumn [Tmanupyemsie pe3ynbraTel 00yueHus (MH- | TexHomormu Qop- ®dopma OIEeHOYHOTO CryneHu ypoBHEH OCBOCHHUS KOMIIETEH-
Wunexc DopmynupoBka JMKaTOPbI JOCTIKEHHS KOMIIETEHIIUH) MHUPOBaHUSA CpencTBa IINH
OIIK-1 | Cmoco6Hocts pemats TH- | M 1omk.i. JleMOHCTpanus 3HaHUI OCHOB- Jlexnun TectupoBanne Iloporoselii ypoBeHb
MOBBIE 3aJaud MpoQeccH- | HBIX 3aKOHOB MaTeMaTHYeCKHX, ecTe- (Y10BJIETBOPHTEJILHBII)
OHAIBHOM  JIEATENIbHOCTU | CTBEHHBIX M  00ImenpodeccnoHambHbIX JlabopaTopHbie Ortyer no naboparopHoii | JleMOHCTpauusi 3HaHWIT OCHOBHBIX 3aKO-
Ha OCHOBE 3HAHUH OCHOB- | JUCHMIUINH, HEOOXOIUMBIX I PEIICHUS 3aHATUA pabote HOB MAaTeMaTHYECKHUX, ECTCCTBEHHBIX WU
HBIX 3aKOHOB MaTeMaTH- | THIIOBBIX 3aJay B 00JAaCTH arpoOHH)KEHe- obmenpogeccuoHaIbHBIX JUCLUILINH,
YEeCKUX M €CTECTBEHHBIX | PHU. [MpaxTuyeckne VYecrHslit onpoc HEOOXOMUMBIX JJIsI pEIIEHHs THIOBBIX
HayK ¢ mpuMmeHeHueMm uH- | UJI-2omk.;. Mcmonb3oBaHue 3HAHUH OC- 3aHATUS 3a/1a4 B 00JIACTH arpOUHKEHEPHHU.
(hopmaroHHo- HOBHBIX 3aKOHOB MaTeMaTHYECKUX H IIpoaBuHYTHI ypoBeHD
KOMMYHHUKAIIMOHHBIX TEX- | €CTECTBEHHBIX HAyK s pemeHus craH- | CamocrositensHas | Pacuerno-rpaduueckas (xopoiuo)
HOJIOTHH JapTHHIX 3aJ1ad B arpOMHXECHEPHH. pabora pabora Hcnonp3oBanue 3HaHWH OCHOBHBIX 3aKO-

WN-3onk-1- [IpuMeneHne wHPpOpPMAIHOH-
HO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEeIIeHHH TUIOBBIX 3a7ad B o0xacTh ar-
POMH)XEHEPUU.

N/-40mk... Mcnonb30BaHue CreuagibHBIX
mporpamMM U 6a3 JaHHBIX TpH pa3paboTKe
TEXHOJIOTH M CpPEJICTB MEXaHM3aIMh B
CEJIbCKOM XO3SIMCTBE.

HOB MAaTeMAaTHYECKUX U ECTECTBEHHBIX
HayK JUIsl PEeLIeHHs CTaHAApTHBIX 3334 B
arpOMHKEHEPHUN.
Bebicokuii ypoBeHb
(OTJAUYHO)

IIpumenenue nH(OpMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pe-
IICHUH THUIOBBIX 3a/a4d B 00JacTH arpo-
WH)KCHEPUU. Hcnonb3oBanue
CHEIMAIBHBIX MpOrpamMM u 0a3 JaHHBIX
pyu pa3pabOTKe TEXHOJIOTHI M CPEICTB
MEXaHM3alUH B CEIbCKOM XO35HCTBE.
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