MuHucTepcTBO CeNbCKOro xo3sucraa Pocculickoit denepanuun

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

NuxenepHsiii pakynbrer

Kadenpa sneprernuecknx cpeicTB U TEXHUYECKOTO CEpBUCA

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

COHNPOTUBJIEHUE MATEPHUAJIOB

Hanpasnenue noarorosku: 35.03.06 Arponnxenepus
ITpodunb noarotoBku: TeXHUUECKUE CUCTEMBI B arpoOu3Hece

KBanuduxkanus (creneHs) BollyckHUKa: bakanasp

Bonorna — Mosounoe
2023



[Iporpamma coctaBieHa B coorBeTcTBUH ¢ TpeboBanusmu GI'OC BO no HanpapiieHnio
noarotoBku 35.03.06 «ArpouHXeHepus»

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

[TporpamMma ooOpeHa Ha 3acegannu Kadeapbl JHEPTETUYSCKUX CPEACTB M TEXHUIECKOTO
cepBuca 24 suBaps 2023 roaa, npotokos Ne 6.

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

Pabouast mporpaMMa AUCHUILIMHBI COTJIACOBAHA HA 3aCEJAHUU METOMYECKONW KOMHCCHUU
uHxeHepHoro dakynprera 16 despans 2023 roxa, mporokon Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCUM: KaHJ. TEXH. HayK, AoueHT bepaennukos E.A.



1 Hesan u 3axa4u y4eOHOM JUCHUILTHHBI

Jucuumnuza «ConpoTUBIEHUE MaTepUAIOB» OTHOCUTCS K TUCHHUIUIMHAM, CIIOCOOCTBYIO-
UM Pa3BUTUI0O MAaTEMaTUYECKOr0, TPOCTPAHCTBEHHOIO M TEXHUYECKOI'O MBIILICHUS U TMOJy4ye-
HUSl HABBIKOB PEIICHUS WHKEHEPHBIX 3a7au.
Ilean npenoiaBaHus AUCHUTUIMHBL:
e [OJy4YeHHE 3HaHMM 00 OCHOBAxX paboThI nehopMHUPYEMOTo Tena,
e npuoOpeTeHHe HABBIKOB OIICHKU HAIPSHKEHHOTO COCTOSIHUS 3JIEMEHTOB KOHCTPYKIUH MpU
pa3IMYHOM 3arpy>KeHUH,
®  TOJIyYCHHE HaBBIKOB BHITIOJIHEHUS MPUKIIAIHBIX HHKEHEPHBIX PACUETOB.
3a1auu TUCHMILINHBI
®  OCBOCHHE 3HaHHI OCHOB pabOThI JePOPMUPYEMOTO TETA;
®  H3y4YCHHUE AJITOPUTMOB PELICHUS 3a]]a4 OLICHKU HAMPSKEHHOT'O COCTOSHUS;
®  [OJy4YCHHE HaBBIKOB BHIOOPA PACUETHBIX cXeM, (OPMYITUPOBAHUS U PEIICHUS 3a/1a4 pabOThI
AJIEMEHTOB KOHCTPYKIIHH;
®  pa3BHUTHE HABBHIKOB CaMOCTOSTEIbHON pabOThl ¢ yueOHOW M TEXHHUYECKOH JIUTEepaTypoi Mo
BOIIPOCAM PacieTOB Ha MPOUYHOCTb, KECTKOCTh U YCTOMYUBOCTb.

2 MecTo y4eOHO# AucuumiiaHbl B cTpykType OOII

Juctunnuaa «ConpoTUBIICHHE MaTEPUAIOBY OTHOCUTCS K 00s3aTenbHOM yactu bioka 1
«ductumnunel (MOAYNK)» OCHOBHOM OOpa30oBaTENbHOM MPOrpaMMBbI BBICHIETO 0Opa3oBaHUS
(OOII BO) no nampasienuto noarotosku 35.03.06 «Arpounxenepusi». MHaeke no yueOHomy
mwiany — b1.0.20.03.

K gncimy BXOJIHBIX 3HAaHUI, HABBIKOB U KOMIIETEHLIUN CTYAEHTA, MPUCTYIAIOLIEro K U3Y-
YEHUIO TUCHUIUTHHBI «COIPOTUBIEHUE MaTEPUAIIOBY, TOJKHO OTHOCUTBCS CIIELYIOIIEE:

e  BIAJCHUE KYJIbTYPOW MBIIUICHUS, CIIOCOOHOCTBIO K OOOOIIEHUIO, aHATN3y, BOCIPHUATHIO
nH(pOpMalH, TOCTAHOBKE 11€JI U BBIOOPY NyTEN €€ TOCTHKEHHUS;

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

®  YMEHHE JIOTUYECKU MBICIIUTD.

OcBoenne yueOHON TuCHUIITMHBI «COMPOTUBIIEHUE MaTEPHATIOB» 0a3UpyeTcsl Ha 3HaHU-
X ¥ YMEHUSIX, [TOJIyUEHHBIX CTYACHTAMHU MIPU U3YyUEHUH TaKUX AUCLHUILINH Kak:

e MaTeMaTHKa,
o  (usuka;
®  MaTepHaIOBEACHHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepUaoB;
®  TeopeThyecKkas MEXaHUKa.

3HaHMs, YMEHUS U HaBBIKH, (OpPMUPYEMBIE JAaHHON IUCHMIUIMHOW, HEOOXOAUMBI IJIs
W3YYEHHUS COMYTCTBYIOIIUX U MOCIEIYIOMUX AUCHUIUINH:

JeTajli MallliH, OCHOBbI KOHCTPYHUPOBAHHUS U MOIbEMHO-TPAHCIIOPTHBIE MAIIIHBI;
KOMIIBIOTEPHOE IPOEKTUPOBAHUE;

TPaKTOPBI U ABTOMOOWIIN;

CEJIbCKOX 035 CTBEHHbIE MAIIIMHBI,

MaIllMHbl ¥ 000py/I0BaHHE B )KUBOTHOBOJICTBE;

KOMITbIOTEpHAsA IrpadiKa U HHKEHEPHBIE PACUETHI.



3 Komnerenuuu odyuyarmierocsi, popmupyembie B pe3yJabTare

OCBOCHHUSA NUCHUIIJINHBI

KO,I[ N HAUMCHOBaAHHE KOM-
NECTCHI N

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

OIIK-1.

CriocoOHOCTD pemarh THIIO-
BbI€ 3a71auu npodeccro-
HaJIbHOM EATEIBHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX
3aKOHOB MAaTEMAaTUYECKUX H
€CTECTBEHHbIX HayK C MpU-
MEHEHHEM HH(}OopMaIoH-
HO-KOMMYHHKAIIHOHHBIX

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

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

N/I-3omk-1. [Ipumenenne nHGOPMAIIIOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTMH B PEIICHUH THIIOBBIX 3a-

TEXHOJIOTUH 124 B 00JIaCTH arpOUHKEHEPHH.
N 1-40mnk-1. cmonp3oBaHue crieUalbHBIX IPOTPaMM U 0a3
JIAHHBIX TIPU pa3pab0TKe TEXHOJIOTUM U CPEICTB MEXaHU3a-

OHMH B CCIIbCKOM XO3SHCTBE.

4 CTPyKTYypa U cofepKaHue TUCIUIIHHBI

OO0muit 00beEM IUCHUILIMHEL COCTABIAET 4 3aUE€THBIX €IUHUIIEL.

4.1 CTpyKTYypa IMCUMILINHBI

. Bcero ouno Bcero 3a0uH0
Bupn y4eOHoit Harpy3ku
3 cemecTp 2 kypc (JIeTHsis ceccus)

AyIuTOpHBbIE 3aHATHA (BCEro) 102 24
B mom uucne:

Jlexiuun 34 8

JlabopatopHbie pabOThI 34 8

[TpakTuyeckue 3aHATHS 34 8
CamocToniTesibHast padoTa (Bcero) 24 111
Bua npomexyTo4HON aTTecTaluu JK3aMEH JK3aMEH
OO6mias Tpya0EMKOCTh, 4achl 144 144
3a4éTHbIE €IUHULLI 4 4

4.2 ConepskaHue pa3aeioB THCIHNIHHbI

Paszoen 1. Beenenue

OcHOBHbIE TIOHATHUSA, 33]]a4l U METO/IbI COMPOTHUBIIEHUSI MaTeprasioB. PeaabHblil 00BEKT U
pacueTHas cxema. CUJIbl BHEIIHUE U BHYyTpeHHUe. Meto ceueHuil. [lepemenienus, nedopmaruu
U HanpspkeHus. OOle TUIoTe3bl CONPOTUBIEHUSI MaTepuaioB. [IpuHIKITEI pacyeTa 3J1IEMEHTOB
KOHCTPYKIUN HA IIPOYHOCTH U KECTKOCTb.

Pa3zoen 2. I'eomeTpruyeckne XapaKTEpUCTUKH INTIOCKUX CEUEHUU

Cratudeckre MOMEHTBI. MOMEHTBI UHEPIIHI: OCEBOM, MONSPHBINA, IEHTPOOEKHBIH. Teo-
peMbl 0 MOMEHTaX MHepUuu. MoMeHThl nHepuuu npocreiimux guryp. Ilosopot oceil. 3aBucu-
MOCTH MEXJy MOMEHTaMHU MHEPIUH IpHU MPpeoOpa3oBaHuU KOOPAUHAT. [ 1aBHBIE OCH U TJIaBHbIE
MOMEHTBI HHEPLIUH CEYEHUS.

Paszoen 3. PactsxeHue U cxarue

OrnpeneneHne TPOJOJIBHBIX CHJI U HOPMAJIBHBIX HANpPSDKEHUN B PA3IMYHBIX CEYEHUSX
crepkHsa. 3akoH ['yka. Koaddumment Ilyaccona. Moaynb mpomosibHONW yNpYyrocTH. YCIOBUS
IIPOYHOCTH U KECTKOCTH.




DKCrepUMEHTAIBHOE U3YYEHHE pacTshKeHUs-cxkaTus. Jnarpamma pactsxenus. [lepene-
JbI MPONIOPLMOHAIBHOCTH, TEKy4eCTH, NIpo4HOocTH. IlmacTuyHoCTh, XpynkocTs. Jlomyckaemblie
Hanpsbkenus. Koagunuent 3anaca npounoctu. Pacyer peraneii Ha pacTskeHue.

HanpsikeHns B HAKJIOHHBIX CEYEHHAX. YUeT COOCTBEHHOIO Beca IPU PaCTKEHHH-
cxaruu. bpyc paBHoro conporusnenus. [loHsATHE O CTaTUUECKU ONPENETUMMBIX U HEOIPEIEIIH-
MbIX cucteMax. OCOOEHHOCTH CTATUYECKU HEOIPEETUMBIX CUCTEM.

Pa3zoen 4. IInockuit n3rud Oanku

Yucteiil 1 nonepedHslii n3rud. BHyTpeHHUe cuoBble (PaKTOphI: MONEPEUHble CUIIbI U 13-
rubatormme MomeHThl. [loctpoenue smop Q u M ans mpocteiimmx cxem Oanok. CocTaBieHHe
smrop Q u M no ydactkam. OrnpeiesieHue ONOPHBIX peakiuil u nocrpoenue smop Q u M s
0aoK.

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

Kacarenbuble Hanpspkenus npu nzrude. @opmyna XKypasckoro. Ilepememenus npu ns3-
rube. Jluddepennunanbueie ypaBHEHUS] KPUBU3HBI, YIIIa HAKJIOHA U nporuba 6anku. ['paHndHbIC
yCIIOBHS. YHHMBEPCAIbHOE YPABHEHUE U30THYTON OCH OaJIKH.

banku ¢ Heckonpkumu ydactkamu. IIpaBuno Kiebma. Crioco6 oTOpachiBaHHsS KOHCOJH.
[Toctpoenue ynpyroit muauu 0anku. [[poeKTHPOBOUYHBII pacdeT mpu u3ruoe.

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

Paszoen 5. Cnpur. Kpyuenue

YucThlit caBUT U ero 0co0eHHOCTH. 3aKkoH ['yka npu casure. 3aKOoH MapHOCTH KacaTeib-
HBIX HarnpspkeHud. Kpydenne Opyca ¢ KpyribIM morepeyHbiM ceueHreM. [1omspHbIii MOMEHT co-
IIPOTUBJICHMS. YTOJI 3aKpy4MBaHUSA U Yroia casura. Pacuer BanoB Ha npouHocTb. [locTtpoenue
SMI0p M, ¥ KacaTeNIbHbIX HAIIPSKEHUMH.

OcobeHHOCTH pacueTa CTEpXKHEW C HEKPYIJIBIM HoINepeyHbIM ceueHrueM. HanpshkeHus u
nedopMaluy Ipy Kpy4YeHUN TOHKOCTEHHBIX CTEP>KHEH OTKPBITOrO M 3aKPBITOTO MPOQHIIS.

Pazoen 6. OcHOBBI TEOPUU HATIPSHKEHHOTO U J16(OPMHUPOBAHHOTO COCTOSIHUS

HanpsiokenHoe cocTosiHuEe B Touke. ['J1aBHBIE MJIOMIA/AKU U TJIaBHbIE HAPSKEHUS.

[TorennuaneHast SHEprus ynpyrux aedopmarnuil mpu ciIoXkHOM HampsHKEHHOM COCTOS-
HUU.

I'unoTe3bl NPOYHOCTH MIPU CI0KHOM HAIIPSHKEHHOM COCTOSIHUM B TOUKE.

Pa3zoen 7. Cii0)XxHOE CONPOTHUBIIEHUE

N3rub c xkpyuenneM. OmpeieneHue HapsHKEHHOIO COCTOSTHUS B OMACHBIX TOUKAxX cede-
Hus. OnpeneneHrne 3KBUBAJICHTHBIX (IIPUBEACHHBIX) HAMPSDKEHUN 10 OJHOM M3 TUIOTe3 Mpod-
HOCTH.

Koco#t u3ru6 (memnockwmii). OrnpenerieHne HOPMAIbHBIX HAMPSHKEHUN M TOJOKEHUS
HEUTPaJIbHOTO CJ04. Y CIIOBUSA NPOYHOCTH. OIpeneneHne NepeMeIeHU .

BueuentpenHoe pactskeHue-cxkatue. OrnpeneneHUe HaNpsHKEHUH U MOJOKEHUS
HEUTPaJIbHOTO CJ104. Y ClIoBUS NPOo4YHOCTH. Pagnyc nnepuuu. Aapo cedenus.

Pazoen 8. Ilpononwubiil n3rud. CTep>KHEBBIE CHCTEMBI

ITpononbusiii u3rubd. Ilonstue 06 ycroiunsoct. Kputnueckas narpyska. @opmyna Jii-
nepa. Bnusiaue cnocoba 3akperieHus: KOHIIOB cTepxHs. Dopmyna ScuHckoro. O0001IEeHHBIN
meroa. Kputnueckue HanpspkeHus. Pacuet Ha npogonbHbiil u3ru6. Crnoco0 mocienoBaTeabHOro
NpUOIMKEHUS.

Crepxnesble cuctemsl. Pama. ®depma. J[narpamma Makcsemna-Kpemonsl. Pacuer cratu-
YECKH OMPEeTUMON (hepMBI.

Paszoen. 9. MeToapl onpeniesieHus NEPEMELICHUN

Teopema o B3aumHocTu padot. Teopema Kactunmpsno. Meton Mopa miist onpeaeneHus
nepemeniennii. Crioco6 Bepemarnna (MeTo] €eTMHUYHBIX CHJT), TPUMEHSIEMBIN ISl OTIpeieIeHus
MepEMEILICHUH.

Paszoen 10. Pacuer cTaTUUECKN HEONIPEAEITUMBIX CUCTEM
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Cratnuecku HeompeaenuMble O0anku. AHanuTudeckuil crnocodb. Crocod cpaBHEHUS [e-
dbopmaruii.
Hepaspesnsie 6anku. Teopema Tpex MOMEHTOB. MeTo 1 GUKTUBHOM OaKu.
Cratuuecku onpenenumelie pambl. [Toctpoenue smop Q u M u onpenenenue nepemelie-
HUH 17151 paM 1o crioco0y Beperaruna.
Craruuecku HeolpeAeluMble paMbl. PacyeT craTUyeckd HEONpPENEIMMbIX CTEPHKHEBBIX
cucteM cuil. BeiOop OCHOBHOM cHCTEMbI, KAHOHUYECKHE YPABHEHUS MEPEeMEICHU, T0a00p ce-
YEHUSI.

Paszoen 11. [lunamMuyeckoe 1EHCTBUE HATPY3KU

PacueTsl Ha TMPOYHOCTH MpPH JUHAMHUYECKHX Harpyskax. PacueTel Ha MPOYHOCTH TMPHU
yAapHBIX Harpy3kax. YCTaJIOCTh MaTepHalioB. Bompocsl HaAeXHOCTH W JOJITOBEUYHOCTH MpU
pacuerax JeTajeu.

4.3 Pazgenl TMCHUILINHELI U BU/ 3aHATHI

Nr';z/ll\i'g Pazgen pucuunianHbl Jlexuun J13 3 CPC Bcero
1 Baenenne 2 2 — 2 6
2 FeOMeTpI/meVCKHe XapaKTePUCTUKH TUIOC- 2 B 4 2 8

KHX CEYCHUI
3 PacTspkeHue u cxxatue 4 6 4 2 16
4 [Tnockuit u3rub Ganku 4 6 6 4 20
5 Cnsur. Kpydenue. 2 6 4 2 14
OCHOBBI TEOPUH HATIPSHKEHHOTO U JIe-
6 4 - 2 2 8
(hOPMHUPOBAHHOTO COCTOSIHUS
I Cno)KHO€E CONPOTHUBJICHUE 4 4 4 2 14
8 [MpononbHeiil n3rub. CTepKHEBBIE CHU- 4 2 4 2 12
CTEMBI
9 MeTobl OTIpe/IeNIeHUs] IEpEeMEeEHUI 2 — 2 2 6
10 Pacuer craTuyeckn HEONPEACIUMBIX CH- 4 4 4 2 14
cTeM
11 | /IlnHamMudeckoe neficTBHE HArpy3KH 2 4 — 2 8
Bcero 34 34 34 24 126
JI3 — nabopatopHble 3aHATHS
[13 — mpakTHUeckue 3aHATUS
CPC — camocrosTenbHas paboTa CTyieHTa
S Marpuua ¢popmMupoBaHusi KOMIETEHIUI 10 JUCIUIIMHE
Ob6mee
Ne Pasnensl, TeMBI TUCIIATIINHEI OIlK-1 KOJINYECTBO
KOMIIETEHIIUI

1 | BBenenue + 1

2 | T'eomerpuueckue XapaKTEPUCTHKH INIOCKUX CEYSHUH + 1

3 | Pactspkenue u cxxarue + 1

4 | Ilnockwuii u3ru6 6anku + 1

5 | Cusur. Kpyuenue. + 1

6 | OcHOBBI TEOpHH HANPSHKEHHOTO U 1e(pOPMUPOBAHHOTO COCTOSIHUS + 1

7 | CnoxHOE COIpPOTHBIICHUE + 1

8 | IIpomonbHbli m3rnd. CTep)KHEBBIE CUCTEMBI + 1

9 | Metoas! onpeseneHus epeMeIeHni + 1

10 | Pacyer craTnyecky HEONPEIEINMbIX CHCTEM + 1

11 | Jlunamuueckoe JeCTBHE HATPY3KU + 3




6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

O0beM ayauTOpPHBIX 3aHATHH Bcero — 102 yaca, B ToM uucie jgekuun — 34 yaca, gabopa-
TOpHbIE paboThl — 34 yaca, paKTU4YecKue 3aHATHs — 34 yaca.

VY aenbHbI Bec 3aHATHM, MPOBOAUMBIX B MHTEpAaKTUBHON ¢opme, — 66,6% oT obbema
ayJAUTOPHBIX 3aHATHIA.

Hcrone3yeMble HHTEPAKTHB-
Cemectp Brn HanmenoBanme TeMbl HBIE 00pa30BaTeIbHBIC TEXHO- Komniectso
3aHATHSA [ JacoB
3 Jlexnus Bsenenue Jlexuus-Busyanusanys 2
3 Jlexmust | ['eomeTpuyeckue XapakTepUCTUKHU IIoc- | Jlekuus-Bu3yanuzanus 5
KHX Ce4eHU
3 Jlexius Pactsxenue u coxatue Jlexums-Buszyanuzanus 4
3 Jlexnns IInockuii u3rub Oanku Jlexuusi-Buzyanuzans 4
3 Jlexuus Cnpur. Kpyuenue. Jlekuus-Buszyanuzanus 2
3 Jlexumst | OCHOBBI TEOPUH HANPSDKEHHOTO U Jie- Jlexnus-Bu3yanu3ays 4
(HhOPMHUPOBAHHOTO COCTOSIHUS
3 Jleximst | CnoXHOE CONPOTUBIICHUE Jlexuusi-Busyanusanys 4
3 Jlexuus [Mpononbusiit n3rud. CrepkHeBble cucte- | Jleknus-Bu3yanusanus 4
MBI
3 Jlexnusa | Metonbl onpeesieHus nepeMeleHu i Jlexuusi-Bu3yanusanys 2
3 Jlexumst | PacdeTr cTraTHUeCKH HEONPEIENUMBIX CH- Jlexnus-Bu3yanu3ays 4
cTeM
3 Jlexuus JuHamuueckoe AefcTBUE HAIPy3KU Jlexuus-Busyanusanys 2
3 I13 I'eomerpuueckue XxapakTepUCTUKU ILIOC- TpeHuHr 4
KHX CEYCHUH
3 113 Pacrspkenue u coxaTue Tpernunr 4
3 113 ITockuit m3rud 6anku Tpernunr 6
3 113 Casur. Kpydenue. Tpernunr 4
3 113 OCHOBBI TEOPUU HANIPSHKEHHOTO U JIe- TpeHunr 2
(hOpMHPOBAHHOTO COCTOSHUS
3 113 CHOXHOE CONPOTHUBIICHUE Tperunr 4
3 113 [Ipomonbusiit u3ru6. CrepkHEeBBIE cucTe- | TpeHuHT 4
MBI
3 113 Mertonbl onpesieneHns nepeMereHui TpeHuHr 2
3 113 Pacuer cratnyecku HEONpeAEeIUMBIX CH- TpeHunr 4
cTeM
HUroro: 68

7 Y4eOHO-MeTOAUYeCKOe o0ecniedeHrne CAMOCTOSITeIbHOM Pad0oThI CTYAE€HTOB.
OueHo4YHbIE CPeACTBA VISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOY-
HOW aTTecTalMu M0 UTOraM OCBOEHUS TUCIUIIMHBI

7.1 Buabl caMoCTOATEIbHOI padoThl, NOPSIA0K X BBINOJHEHUS U KOHTPOJIS

CamocrodTenbHas paboTa CTyI€HTOB IpeayCMaTpPHBAET:
®  OCBOCHHE TEOPETUYECKOIro Kypca M0 BCEM pazjieiaM JUCIUILINHEI,
®  [IOATrOTOBKA K JJAOOPATOPHBIM U MPAKTUUYECKUM 3aHATUSAM (OCBOEHUE TEOPETHUUECKUX OCHOB,
oopmiIeHre TUCHBMEHHOT0 OTYETa, peIIeHHEe 3a/1au [0 TEME).
e  BBINIOJIHEHWE WHIUBUAYAIbHBIX 3aJaHUi (pacdyeTHO-Tpaduyeckux pabdoT) MO OCHOBHBIM
paszzenaM AUCUUILITUHBL.
JUis  caMOCTOATENbHOM paboThl  CTYJEHTOB pa3paboTaHbl  ClEAyIole y4eOHO-
METOJINYECKHUE MTOCOOUS:
1. ComnporuBnenue marepuayioB: MeToanyeckue yKa3zaHHs W 3afaHus A KOHTPOJIb-
HbeIx padot / Coct. C.B. I'atimuaeit, FO.B. Bunorpagosa. — Bonorga — Monounoe: W1 Bonoroa-
ckoit TMXA, 2019.
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2. ComporuBieHre MaTepuanoB: MeTonuYeCKue yKa3aHHUS W 3aJaHUs Ui KOHTPOJIb-
HbeIx pabot / Coct. B.H. Tysaes, }0.B. Bunorpanosa, C.B. l'aiinuneii. — Bonorna — Monounoe:
ULl BIMXA , 2015.

3. Comporusnenue marepuanos: [Ipaktukym / B.H. Tysaes, }0.B. Bunorpanosa, C.B.
laitguneit. — Bomorna — Monounoe: I BIMXA, 2015.

4. ComnpotuBienne marepuanoB: Pabouas terpaap s nadoparopHbix pabot / Cocr.
B.H. Tygaes, 0.1O. ITycteianas. Bonorga — Monounoe: V1 BTMXA , 2013.

Temartuka pacueTHO-rpaguueckux padoT:
1. Onpenenenre MON0KEHUS TIABHBIX OCEH M INIABHBIX MOMEHTOB CJIOXKHOM (pUTYypBHI.
2. Onpenenenue TPy30MOAbEMHOCTH CTATUYECKU HEOIpeIeIMMON HMIApHUPHO-CTEP)KHEBOU CH-
CTEMBI TIPH PACTSKEHUU-COKATUU.
3. [IpoeKTHPOBOYHBII pacueT OAJKK Ha U3THO.
4. IIpoeKTUpPOBOUHBIN pacyeT Baa.
5. I[IpoekTupoBOUHBIH pacueT (hepMblI.
6. Pacuer ctaTuecku HEONPEAEINMOM paMbl.

J171 KOHTPOJIS TEKYIIeH ycreBaeMOCTH CTYACHTA MTPOBOUTCS:
e mpoBepka paboueit TeTpaau st 1a00paTOPHBIX PadOT CTyACHTA (MMCHbMEHHBIH OTYET U 005I-

3aTeIbHAs ero 3allluTa);

® TpOBEpKa M 3alIuTa UHANBUIYATbHBIX 3aJaHUM;
e  TeKyllas IpOBepKa 3HAHUM.

7.2 KOHTpOJ’IbeIe BOIIPOCHI IJI CAMOIIPOBEPKHU

Pa3zoen 1. Beenenue

1.1. 3amaum, nens u npeamet kypea. 1.2. Knaccudukarus popm tBepabix ten. 1.3. Kiac-
cupukanus BHeMmHUX ycuiuid. 1.4. I'mnore3bl o CTpyKType M JIehOpMalMOHHBIX CBOHCTBax
tBepapix Ten. 1.5. [lpunnunel. 1.6. Bayrpennue ycunus. Merox ceuenwmii. 1.7. HampspkeHwust.
1.8. Jlebopmanuu u nepemerieHusl.

Paszoen 2. 'eomeTpuueckre XxapakTepUCTUKH IJIOCKUX CEYEHUN

2.1. TlonsaTHe 0 reoMeTpHUeCKUX Xapakrepuctukax. 2.2. LleHTp TspkecTH ceuenus. 2.3.
Crarnyeckuii MOMEHT TUIOMAAN ceueHus. 2.4. MOMEHTBl MHEPIIMH CEYEHUs: OCEBOM, LIEHTPO-
OeXHBIN, TOJAPHBIA. 2.5 MOMEHT conmpoTHBIIEHUs ceueHus. 2.6. M3MeHeHne TreoMeTpuYecKuX
XapaKTepUCTHK IpU MapauieIbHOM MEPEHOCe KOOPAUHATHBIX ocell. 2.7. VI3MeHeHrne MOMEHTOB
MHEpLUH IpU MOBOPOTE KOOPAMHATHBIX oceil. 2.8. I'maBHble neHTpasibHble ocH. 2.9. I'naBHbIe
LEHTpaJIbHbl€ MOMEHTbHI HHEPLIUH.

Paszoen 3. PactsxeHue U cxaTue

3.1. [IpononpHbIe cuibl U UX 3Mopsl. 3.2. Hopmanbneie Hanpsokerns. 3.3. Jledhopmanmn.
VY anunenue (ykopouenue). M3amenenune nonepeunsix pazmepoB. 3.4. 3akoH ['yka. Koaddunuent
ITyaccona. 3.5. Ilepememienns. 3.6. HanpsikeHust Ha HAKJIOHHBIX TuTomaakax. 3.7. Jlomyckaemoe
HanpspkeHue. Y cnoBue npouHocTu. 3.8. Tumbl pacueToB Ha npouyHocTh. 3.9. Meroauka pacuera
CTaTH4YeCKU HeomnpeaenuMbix cucteM. 3.10. Yuer coOcTBEHHOrO Beca.

Pa3zoen 4. IInockuii monepevHbIii n3rud

4.1. Bayrpennue ycunus B Oankax. 4.2. JluddepennuanbHas 3aBHCUMOCTh MeXay Q u
M. 4.3. Dniopsl BHYTPEHHHUX YCHJIUHM B OalikaX W METOJIUKA MX MocTpoeHus. 4.4. Dmiopsl BHYT-
PEHHUX YCWINH B pamMax U METOJMKA UX IOCTpoeHus. 4.5. HopMmalibHbIE HaNpsKEHUs PHU U3THU-
6e. YcnoBue npoyHocTH. 4.6. KacarenbHble HanpspkeHUs Ipu u3rube. Y ciaoBue NpoyHoCTH. 4.7.
[Tepememenus npu usrude. OcHoBHOe nuddepeHnanbHOe ypaBHEHNE W30THYTOM ocH OanKu.
4.8. Merton HemocpeACcTBEHHOro MHTerpupoBanus. 4.9. Meron HayaibHBIX mapameTpoB. 4.10.
Hanpspxkennoe coctosinue B Toukax ceueHus 6anku. 4.11. Ilonuelii pacueT 0agok Ha MPOYHOCTb.

Paszoen 5. Cnpur. Kpyuenue

5.1. [Tonstue capura. 3akoH ['yka. YcnoBue npoyHocTu. 5.2. Dmniopa KpyTAIIUX MOMEH-
ToB. 5.3. HanpsikeHHsl B CEYEHHUH Bajla ¢ KPYIVIBIM MONEPEYHBIM CEYEHHEM. Y CIOBHUE IPOUYHO-
ctu. 5.4. 3akoH ['yka. YcmoBue )xecTkocTH. 5.5. Pacder cTaTuuecKku HEONpEAEIUMbIX BAJIOB. 5.6.
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Kpyuenue BajoB, MMEIOIIMX HEKPYIJIOE IONEPEYHOE cedeHHe. 5.7. DMIopbl KacaTelbHbIX
HANpPSDKEHUH B CEUEHUU BaJla, UMEIONIEro (popMy MpsIMOYTOJIbHHKA.

Pazoen 6. OcHOBBI TEOPUU HAIPSHKEHHOTO U 1e(OPMHPOBAHHOTO COCTOSIHUI

6.1. HampsokeHust B TOuke. 3aKOH IMApHOCTH KacaTelIbHBIX HampspkeHui. 6.2. Hampsoke-
HUS Ha IUIOMaAKe o0mero monoxenus. 6.2. ['maBubie ocu. [ maBHbIe HanpshkeHus. 6.4. UaBapu-
aQHTbl HAIpPSHKEHHOTO COCTOsiHUS. 6.5. Bunbl HanpsbkeHHBIX cocTosiHuM. 6.6, Ilnockoe
HanpsbkeHHoe coctostHue. [Ipsimast u oOpartHas 3amaun. 6.7. JlepopmMupoBaHHOE COCTOSIHUE B
Touke. 6.8. O000meHHbIi 3akoH ['yka. 6.9. OTHOCUTEIPHOE N3MEHEHHE 00beMa. 6.10. Y nenpHas
NOTEHIMATIbHAs YHEpTus nepopmupoBanus. 6.11. Y enbHble NOTEHIMATIBHBIE YHEPIUU U3MEHE-
Husg oobema u Gopmbl. 6.12. HeoOX0oauMOCTh U CYIITHOCTh TUITOTE3 MpouHOCTH. 6.13. I'nmoresa
HanOOJBIINX HOPMAJIBHBIX HANpsDKeHUH. 6.14. ['nnore3a HanbONbIIMX JTUMHEHHBIX e(hOpMaIHi.
6.15. I'unoTre3a HauOOJBITNX KacaTeIbHBIX HAPsDKeHHH. 6.16. DHepreTndeckas runoresa. 6.17.
O06o6mennas runoreza Mopa

Pazoen 7. Cl0XHOE CONPOTUBIICHUE

7.1. Kocoii u3ru0: BHyTpeHHUE YCWIINS, HOPMaJIbHbIE HANPsKEHUs, HEUTpaibHas JTUHMUS,
yCIIOBUE MPOYHOCTH, KacaTelbHbIC HAMPSDKEHUS, YCIOBUE MPOYHOCTH, nepemenieHus. 7.2. W3-
ru0 ¢ pacTspKeHHeM (CKaTheM): OOIIMi ciyvaid, BHyTPEHHHE YCHIIUS, YCIOBHS IMPOYHOCTH. 7.3.
BHenieHTpeHHOE pacTshkeHue (C)kaTue): HOpMallbHbIE HaNpsHKEHUs, HeMTpalbHas JTUHUS, YCIIo-
BUE MIPOYHOCTH; Aapo ceueHus. 7.4. 3rub ¢ KpydeHUueM: pacdeT CTEPXKHs C KPYIIIbIM MOmepey-
HBIM CEUEHHUEM, YCJIOBHSI MPOYHOCTH; pPACUYET CTEPKHS C MPSIMOYTOJbHBIM MONEPEYHBIM
CEYEHHEM, YCIOBHSI POYHOCTHU. 7.5. PacueT npocTpaHCTBEHHOTO CTEPKHS.

Paszoen 8. [IpononbHblil U3rubd. Y CTOMUMBOCTh MEXaHUYECKUX KOHCTPYKIUI

8.1. [lonaTne yCTOHYMBOTO paBHOBECHS, KpUTHUECKOH cuibl. 8.2. Pemenue JI. Ditnepa.
8.3. Bnusinue yciioBuil 3aKperjieHUs] KOHIIOB CTEpP)KHEW Ha BENMYMHY KPUTHYECKOW CUIIBI. 8.4.
3aBUCUMOCTH «gx —A». 8.5. MeTonnka pacdera CKaThIX CTepKHEH Ha YCTOMYUBOCTb.

Pazoen 9. MetoJibl onipeiesiCHUs NepeMeIieHu

9.1. lonaTne 00OOIIEHHBIX CHJI M TIepeMerieHuil. 9.2. PaboTa BHENIHUX W BHYTPEHHHUX
yeuwiui. 9.3. IlpuMeHeHre NpHUHLKIIA BO3MOJKHBIX INEPEMEIEHUN B YNPYrux cucremax. 9.4.
TeopeMbl 0 B3auMHOCTH paboT M mepemenieHuil. 9.5. OnpeneneHue nepeMenieHnii Mo METOAy
Mopa. 9.6. I'padoananutideckuii crnocod Bepemaruna.

Pa3zoen 10. Pacuer cTaTUuECKU HEOTIPEAECITUMBIX CUCTEM

10.1. Crenenp cratnueckoi Heompenenumoctu. 10.2. Merox cui: OCHOBHas cCUCTEMA,
skBuBajeHTHas cuctema. 10.3. Kanonnueckue ypaBHeHust merona cui. 10.4. Meroauka pacuera
CTaTHUYECKU HEOTIPEACIUMBIX CUCTEM METOJIOM CHII.

Paszoen 11. [lunamMnyeckoe NeHCTBUE HATPY30K

11.1. Y4er cun nHEpUMU: paBHOYCKOPEHHOE JIBUKEHUE NPSIMOJIMHENMHOTO cTepkHA. 11.2.
Mertonuka pacueta Ha ynap (3Heprermdeckuit noaxon). 11.3. IIpononeueiil ynap. 11.4. Ynuap
npu kpydenuu. 11.5. Tlonepeunsriii ynap. 11.6. Yuer macc coynapsiemsix ten. 11.7. Knaccudu-
Kalysg MexaHudeckux kojeOanuit. 11.8. Yceunus B xonebarenbHol cucreme. 11.9. CBoboaHbIE
KOJIEOAHHUSI CUCTEM C OJTHOW CTEMEHbI0 CBOOOIBI O3 yueTa CHJI CONPOTUBIICHUS U C YIETOM CHII
conpotusyieHus. 11.10. BeiHyxaeHHble KoneOaHUS CHCTEM C OJHOM CTENEeHbIO CBOOOIBI 0e3
ydeTa CHJI CONPOTHUBIICHUS U C y4yeToM cui compoTusieHus. KoapdunuenT TMHaAMUYHOCTH.
VYcnoBust IpOYHOCTH.

7.3 Bonpocsl 1J1s1 3K3aMeHa

1. 3agaun, niens u npenMet kypca. Kinaccuduxarus Gopm TBEpABIX Tl

2. Knaccudukanusi BHEIIHUX ycUnuil. ['UmoTessl 0 CTpyKType U AedOpMaIMOHHBIX CBOWCTBAX
TBEPJBIX TEI.

3. Bayrpennue ycunus. Metoj ceueHuid.

4. Hampsxenust. Jlepopmariuu 1 nepeMenieHusl.

5. IlonsaTHE O TEOMETpPUUYECKUX XapaKTepucTukax. LlenTp Tsxectu ceueHus. CTaTUUECKUN MO-
MEHT IUIOIIA U CEUECHHUS.



6. MOMEHTBI UHEPLUU CEYCHUS: OCEBOH, LIEHTPOOESKHBIN, MOJMAPHBIA. MOMEHT CONMPOTUBICHUS
CEUCHHUS.

7. I3MeHeHne reoMeTpuuYecKiX XapaKTepUCTHK MpU MapaiieIbHOM IEPEHOCE KOOPIMHATHBIX
OCEH.

8. I3mMeHeHre MOMEHTOB MHEPLUH IIPH [TIOBOPOTE KOOPAUHATHBIX Ocel. ['J1aBHbIE LIEHTpaJIbHbIE
ocu. ['maBHbIE LIEHTPabHBIE MOMEHTBI HHEPIIUH.

9. IlpononbHbIE CUIIBI 1 HOPMAJIbHBIE HAIIPSKEHUS.

10. Ynnunenue (ykopodeHue) ctepkHs. M3meHeHne momnepednsix pa3mepoB. 3akoH ['yka. Ko-
s dunument Ilyaccona.

11. HanpsikeHnust Ha HAKJIOHHBIX TTOIIAAKAX.

12. Jlonyckaemoe HanpsiKeHUe. Y ClI0BUE IPOYHOCTH. THIIBI pacueToOB Ha IPOYHOCTb.

13. Meroauka pacuera CTaTHUECKU HEONPEACTUMBIX CHCTEM.

14. YueTr coOCTBEHHOIO Beca IPU PACTSIKEHUU (CIKATUH).

15. Buyrpennue cusioBble (aKTOPbI: MOMEPEUHbIe CHUIIbl M U3TH0A0IE MOMEHTHI.

16. lnddepennmanbras 3aBECUMOCTh MeXTy Q u M.

17. Dnropel BHYTPEHHUX YCWIMH B 6aJIKaX U METOIMKA UX IOCTPOCHHUS.

18. HopmasnbHble HanpspKeHUs pU U3rude. Y ciaoBUe MPOYHOCTH.

19. KacaTtenpHble HaNpspKEHUS PU U3ruoe. Y cioBUe MPOYHOCTH.

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

21. MeTox HENOCPECTBEHHOTO0 HHTETPUPOBaHUs. MeTO ] Ha4aJbHBIX TApaMETPOB.

22. HanpsikeHHOE COCTOSTHUE B TOUKAX CEYCHHsI OalKH.

23. IomubIii pacdeT OANOK HA MPOYHOCTD.

24. Tlonstue cnpura. 3akoH ['yka. Y cioBue mpoYHOCTH.

25. KpyTsimuii MOMEHT U €ro Onpe/ieieHuE.

26. HanpsikeHus B CEYSHUH BaJla C KPYTJIBIM MTONIEPEYHBIM CEUEHHUEM. Y CIIOBUE MPOYHOCTH.

27. 3akoH ['yka. YcioBue KeCTKOCTH.

28. Kpyuenue BaJIOB, UIMEIOLUX HEKPYIJIOE MONEPEYHOE CEUCHHE. DIMIOPhl KacaTeIbHbIX Hampsi-
JKEHUI B CEYEHUH BaJla, UMEOIIEero GopMy NpIMOYyrojbHUKA.

29. HampspkeHust B TOUKe. 3aKOH MAapHOCTU KacaTesbHBIX HamnpsbkeHud. HampspkeHus Ha ruio-
I1aJIKe 00IEro MOJ0KEHUS.

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

31. uBapuaHTHI HANPSHKEHHOTO COCTOSIHUSI.

32. [Inockoe HanpskeHHOe cocTosiHUE. [Ipsimast n oOpaTHas 3a1auu.

33. JlebopmupoBarHOe cocTosiHUE B TOuke. O000meHHBIN 3aKkoH [ 'yKa.

34. OTHOCUTENBHOE U3MEHEHHE o0beMa. Y aenbHasi MOTeHIMaIbHast SHeprus AeopMupoBaHUsL.
VY nenbHble MOTEHIMATIbHBIE SHEPTUU U3MEHEHUS 00beMa U (OPMBI.

35. ['unoTe3sl NPOYHOCTH.

36. Kocoiif n3ru6: BHYTpEHHHE yCHIJIHSI, HOpMAJIbHBIC HANPSHKCHUsS, HEUTpaIbHAs JTMHHS, YCIO-
BHE€ IPOYHOCTH, KacaTeIbHbIE HANIPSKEHUS, YCIOBUE IPOYHOCTH, IEPEMEILIEHUS.

37. M3rub ¢ pactshkeHneM (cxaTtheM): OOl ciydaid, BHyTPEHHUE YCHIIUS, YCIOBHUS TIPOYHO-
CTH.

38. BHemneHTpeHHOE pacTshKeHHE (CKaThe): HOpMalbHBIC HAIPSDKEHUS, HEHTpalbHas JIHMHHSA,
YCIIOBUE MPOYHOCTH; SIPO CEUEHUS.

39. U3rub c KpydeHueM: pacueT CTEPKHS C KPYTIIBIM ITOTIEPEYHBIM CEYCHHUEM, YCIOBUS TIPOYHO-
CTH; pacdeT CTEPKHS C MPSAMOYTOJIbHBIM MTONIEPEYHBIM CEUEHNUEM, YCIOBHSI IPOYHOCTH.

40. TToHsATHE YCTOWYMBOTO PaBHOBECHS, KpUTHYCCKOW cwiibl. Pemrenue JI. Diinepa. Bausaue
YCIIOBUH 3aKpeTICHHsI KOHIIOB CTEP)KHEH Ha BEIMYMHY KPUTHUECKOM CHIIBI.

41. 3aBUCUMOCTbH «oy —A». MeTo/InKa pacyeTa CKaThIX CTEP)KHEH Ha yCTOWYUBOCTb.

42. Tlonsitue 0000IIEHHBIX CUIT U TepeMenieHnid. PaboTa BHEIIHUX U BHYTPEHHHUX YCHIINH.

43. TeopeMbl 0 B3aUMHOCTH PabOT U TIEpEeMEIICHHI.

44. Onpenenenue nepemMerienuii mo meroxy Mopa. I'pagoananutuueckuii criocod Bepemaruna.
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45. CreneHb CTaTMYECKOW HEONMPEAeTMMOCTH. MeToJ CUJl: OCHOBHAsl CHUCTeMa, SKBUBAJICHTHAas
cucrema. KaHoHHUYEeCKEe ypaBHEHHS METO[a CHIL.

46. MeToMKa pacyeTa CTAaTUYECKH HEOIIPEICIMMBIX CUCTEM METOIOM CHJI.

47. Yder cil HHEPIMU: PABHOYCKOPEHHOE JIBKCHHUE TIPSIMOJIMHEHHOTO CTEPIKHSL.

48. Metoauka pacdera Ha yaap (3Hepreruueckuii nmoxxoxn). [Ipononsuelil ynap. Yaap npu kpy-
yenud. [lonepeunsiii yaap.

49. Yuer macc coyaapseMbIX Te.

50. Knaccudukanus MexaHHIeCKUX KoJaeOaHui. Y CUins B KoJieOaTeIbHOM CUCTEME.

51. CBoOonHbIEC KOJEOAHUS CHCTEM C OJHOM CTENeHbI0 cBOOOIbI 06€3 ydeTa Chil CONPOTHBIICHUS
U C yYETOM CHJI COTIPOTUBIICHHUSI.

52. Brinyx/1eHHbIE KOIEOaHHUsI CUCTEM C OJHOH CTENEHbIO0 CBOOOIBI O€3 yueTa CHUJl CONPOTHBIIE-
HUS U C YI€TOM CHJI conpoTHBiieHUs. Koo pummeHT TMHaMUIHOCTH. Y CJIOBUS TIPOYHOCTH.

8 YueOoHO-MeToqUYecKOe U MHPOPMAIIHOHHOE 00ecTieyeHHe TUCIMIINHBI

8.1 OcHoBHas JiMTEpaTypa

1. Cxuptname A. I'. Conporuiienne Marepuasion: yueonuk: B 2 4. U. 1 / A.I'. Cxupt-
namze, A.B. Uekanun, B.B. BonkoB. MockBa: KYPC: UH®PA-M, 2021. Pexum npoctyma:
http://znanium.com/catalog/product/933939.

2. Cxuptnamze A. I'. Conporusnenne Matepuanos: B 2 4. Y. 2.: yueOnuk / A.I'. CxupT-
namze, A.B. Uekanun, B.B. BonakoB. — MockBa: KYPC: UH®OPA-M, 2021. Pexxum poctyma:
http://znanium.com/catalog/product/933947.

3. Compotusnenue marepuanos / Mexenxkuii I'.J]., 3arpedun I'.I'., Pemetnuk H.H., - 5-¢
u3g. - M.:lamkos u K, 2020. Pexxum mpoctyma: http://znanium.com/catalog/product/414836.

8.2 JlonoinuTeIbHAS JIMTEPATypa

1. Crenun I1.A. CompoTuBienue marepuaioB: YueOHuk. 12-e usn., crep. — CII6.: U3na-
TeNbCTBO «JIanpy, 2012.

2. ConporuBieHue MaTepuanos: MeToauueckue ykazaHus U 3aJaHusl JUIsl KOHTPOJIbHBIX
pabot / Coct. C.B. T'aiimuzeii, F0.B. Bunorpagosa. — Bonorna — Monounoe: U1 Bonoroackoit
I'MXA, 2019.

3. ConpoTuBieHre MaTepualioB: MeToarueckue ykazaHusl U 3aJaHusl ISl KOHTPOJIbHBIX
pabot / Coct. B.H. TyBaes, }0.B. Bunorpanosa, C.B. T'aiinuzeii. — Bonorna — Monounoe: 1]
BI'MXA , 2015.

4. Comnporusnenue marepuainos: Ilpaktukym / B.H. Tysaes, }0.B. Bunorpanona, C.B.
lanimuneii. — Bomorma — Monounoe: VI BTMXA, 2015.

5. ConporuBnenue MatepuanoB: Pabowas terpans i nabopatopHbix padoT / Cocr.
B.H. Tysaes, 10.10. [Tycteinnas. Bonorna — Monounoe: U1 BTMXA , 2013.

6. Bonocyxun B.A. ConpoTuBieHHe MaTepuanoB [DIEKTPOHHBIM pecypc]: ydeOHMK /
B.A. Bonocyxun, C.11. Erymenko, B.b. Jlorsunos. — 5-e uzn. — M.: PUOP, Undpa-M, 2014.

Pexum noctyna: http://znanium.com/bookread2.php?book=390023.

7. Mexenxuit, I'. 1. ConpoTuBiienne MatepuanoB [ DneKTpoHHbIN pecypc]: Yuebnuk / I'.
. Mexernkuit, I'. T'. 3arpe6un, H. H. Pemetnuk; mox obur. pen. I'. 1. Mexernkoro, I'. I'. 3arpe-
OuHa. - 3-¢ u3., mepepad. u gom. - M. : M3matenbcko-ToproBas kopropamus «Jlamkos u K,
2013. Pexxum noctymna: http://znanium.com/bookread2.php?book=414836.

8. Bomocyxun B.A. ComnpoTuBiieHHEe MaTepuanoB [DJIEKTPOHHBIN pecypc]: ydeOHHK /
B.A. Bonocyxun, C.1. Esrymenko, B.b. JlorBunos. — 5-e uzn. — M.: PUOP, Uudpa-M, 2014.
Pexxum noctyma: http://znanium.com/bookread2.php?book=390023.
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8.3 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH, HCNOJb3yeMbIX NPH NPOBEACHUH
HAYYHO-UCCJIeA0BATENbCKONH PadoThl, BKJIKYAS MepedyeHb MPOrpaMMHOI0 odecnevyeHus: U
HHG(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM

JIMeH3HOHHOE MPOrPaMMHoe odecrneyeHme:

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

B T.4. 0T€4eCTBEHHOE

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

CIIC Koncynprantllntoc

Kaspersky Endpoint Security s 6uzneca CrangapTHBIN

Cuctema aBTOMaTu3upoBaHHOro npoektupoBanus KOMITAC-3D

CB0001HO pacnpocTpaHsieMoe JULEH3UOHHOE NIPOTPAMMHOE o0ecrneveHme:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome, Mozilla Firefox

B T.4Y. OTe€4eCTBEHHOE

Annexc.bpaysep

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI

— Ennnoe okHO JlocTyna K 06pa3oBaTeabHbIM pecypcaM — PesKUM JI0CTyTa:
http://window.edu.ru/

— UIIC «Koncynprantllmroc» — pexxum gocrymna: http://www.consultant.ru/

— NuTepdakc - LleHTp pacKpbITHS KOPIOPAaTUBHON HH(OpMAIHH (CEpBEP PACKPBITHS
uHpOpMaIIUN) — pekuM goctyna: https://www.e-disclosure.ru/

— Undopmanmonno-npasosoii noprain 'APAHT.RU — pexxum nocrymna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBo4Has cucTeMa «Cenbxo3rexHukay (Web-Bepcus) - pexum
nocryr: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bI JAHHBIX

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

— Haykomerpuyeckas 6a3a maHHBIX SCOPUS: 0a3a TaHHBIX pedepaToB U IUTUPOBAHUS —
pexuM gocryna: https://www.scopus.com/customer/profile/display.uri

— OdunmanpHplil calit @enepanbHON cIy)Obl TOCYJapCTBEHHON CTATUCTUKU — PEKUM
nocryma: https://rosstat.gov.ru/ (OTKpbITEIH gOCTYIT)

— Poccuiickas Axanemus Hayk, OTKpBITBIN JOCTYII K HAYYHBIM KYpPHAJIaM — PEKHUM J10-
cryma: http://www.ras.ru (OTKpBITBII JOCTYIT)

— OdunmanbHpIi calT MuHHCTEPCTBA CENBCKOTO X03s1tcTBa Poccuiickoit deneparum —
pexum pocryna: http://mex.ru/ (OTKpbITHIA AOCTYIT)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

- aeKTpoHHBIN 6ubnuoreunsiit karanor Web MIPBUC — pexxum nocrymna:
https://molochnoe.ru/cqi-bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

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

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

- 9BC IOPAUT — pexxum nocryma: https://urait.ru/,

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

- JNIEKTPOHHAs OMOIMOTEKa H3IaTENILCKOTO IIeHTpa «Akanemus»: hitps://www.academia-
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https://www.academia-moscow.ru/elibrary/

moscow.ru/elibrary/ (xomnekmus CITO),
- DBC ®I'bOY BO Bonoroackas [MXA — pexum gocrtymna: https://molochnoe.ru/ebs/.

9 MaTepHaJILHO-TeXHI/I‘IeCKOG odecreuyeHue ANCHUIIIMHBI

VYuebnas aynutopus 4103 JITaGoparopusi COMPOTUBIICHUS] MaTEPHAJIOB: JIJIsl TPOBEICHUS
1a00paTOPHBIX 3aHATHH.

OcCHaIeHHOCTB:!

VYuebnas mebenb: ctoibl — 17, cTynbs — 32, mocka MenoBast

OcHoBHOE 000pyAOBaHUE: CTAHOK CBEPJIMIIbHBINA, TOKAPHO-BUHTOPE3HBIN CTAHOK, TEH30-
metp TP-794, umnynscuslit cauerunk MDC-54, npubop BUII-2, konep MasTHUKOBBIHA, MallInHa
YMM-20, mamuHa Ha Kpy4deHue, mpuodop, Onpeaesiomui XapaKTePUCTHKY BUHTOBBIX MTPYKHH,
npubop UALI-1, mpubop, uamepsronuii crarnyeckyto aedopmarnmro, reazomerp MIUJI, Boimps-
mutesb BCA-4K, ctenn o conpomary, kogockon «Iloiuimtokey, moJspucKomn, NoJSpUMETp, aB-
TOMAaTUYECKUH yKa3aTellb Harpy3Ku, MOJIeTb THOKON OaJIKu, TPEHaKEp MO CompoMary, Oanka
PaBHOTO COTMPOTUBICHHUS.

YueOnas ayguropust 4305 11 mpoBeNeHUs 3aHATHH JICKIIMOHHOTO U CEMHUHAPCKOTO THUTIA
(MpakTUYeCcKue 3aHATHUS); TPYIIIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIIMI; TEKYILIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALNU.

OcCHaIlleHHOCTb:

VYyeOunast mebenb: ctonbl — 37, crynbs — 74, kadeapa, 10CKka MEIoBasl.

OcHoBHOE 000pyAOBaHUE: IKPaH JUIsl MPOEeKTOpa | WIT., MPOEKTOp - | LIT., KOMIBIOTEP B
KOMILIEKTE - | 1IT.

Oobecneuenue oopasoBanus ais jaun ¢ OB3

st obecnieueHust 00pa3oBaHUs WHBAIUAOB M JIMI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
310pOBbsl pean3alysl AUCLUIUIMHBI MOXKET OCYLIECTBIIATHCA B aJallTUPOBAHHOM BUJE, UCXOIA
U3 MUHIUBUAYAIbHBIX MCUXOPU3NYECKUX OCOOEHHOCTEN U IO JIMYHOMY 3asiBJICHUIO oOydarolie-
rocs, B 4aCTU CO3/aHUs CIIELUANIBHBIX YCIOBUI.

B cneunanpHble yCioBHS MOTYT BXOJAWUTH: NMPEAOCTaBICHUE OTAEIbHON ayquTOpUH, He-
00XOAMMBIX TEXHHYECKMX CPEICTB, NMPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO0 HEOOXOIUMYIO
TEXHUUYECKYIO MOMOIIb, BBIOOpP (hOPMBI IPEIOCTABIECHUS MHCTPYKIUU MO MOPSIAKY MPOBEIEHUS
TEKYIIEro KOHTPOJS M IPOMEXYTOUYHOM aTTECTal[MH, MCIIOJIb30BAHUE CIIELUANIbHBIX TEXHHYE-
CKHX CpEJCTB, IIPEIOCTaBICHNE NIEpephIBa ISl IpUEMa MUY, JIEKAPCTB U 1.

JUid ML ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 310POBbs NPENYyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

VY4eOHO-MeToIMYecKHe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroOIMIMXCS M3
YHUCIIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) mpenocraBisioTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMALIHHN:

JIig U1 ¢ HapyILIEHUSIMU 3PEHUS:

- B Me4aTHOH (hopMe YBETUICHHBIM IIPUPTOM,

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

- B Ie4aTtHOH (opme,

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jljis U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEIBHOTO amnmnapara:

- B Ie4aTHOH ¢opme,

- B (popme 3IeKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Yy-
YarOIINXCA.
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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 HABBIKOB OIICHKU HAIMPSDKCHHOTO COCTOSHHUS JIEMEHTOB KOHCTPYKIIHIA PU Pa3IMYHOM 3arpyKCHUH;
*  IOJTyYeHHE HABBHIKOB BHITIOJTHEHUS MPHUKIATHBIX HH)KEHEPHBIX PacyeTOB.

33,[[8.‘111/1 JUCIUIITHNHBI °

OCBOCHIE 3HAHUH OCHOB PabOTHI IeOPMHUPYEMOTO Tela;

*  H3YYCHHE aJTOPUTMOB PELICHHS 3a]a4 OLECHKU HANPSHKEHHOTO COCTOSIHUS;
*  IIOJyYeHHE HaBBIKOB BHIOOPA PACUYETHBIX CXeM, (HOPMYITUPOBAHHUS U PELICHHS 33724 PAOOTHI AIEMEHTOB KOHCTPYKIHH;

*  pa3BHTHC HABBIKOB CAMOCTOSATEIBHOM paOOTHI ¢ y4eOHOI U TEXHHYECKOI TUTepaTypoil II0 BOIPOCaM PacueToB Ha MPOYHOCTH, JKECTKOCTh H YCTO M-
YHBOCTB.

B nponecce ocBOeHHMs TaHHOW AWCHMIUIMHBI CTYACHT (OPMHUPYET M AEMOHCTPHPYET CIIEIYIOIINE

OomenpodeccnoHaIbHbIE KOMIIETCHINN

Kommerenumn [Tnmanupyemsie pe3ynbTaTel 00yueHus (MH- | TexHomoruu Qop- ®opmMa OLIEHOYHOT O Crynenu ypoBHEH OCBOCHHS KOMIIETEH-
Wunekc DopMyIupoBKa JMKaTOPbI JOCTIKEHHS KOMIIETEHIIUH) MUPOBaHHS CpencTBa oUH
OIIK-1 | Cmoco6Hocts pemats TH- | M 1omk.i. JleMOHCTpanus 3HaHUI OCHOB- Jlexnun TectupoBanne Iloporoselii ypoBeHb
MOBBIE 3aJaud MpoQeccH- | HBIX 3aKOHOB MaTeMaTHYeCKHX, ecTe- (YAOBJICTBOPHTEIbHBII)
OHAIBHOM  JIEATENIbHOCTU | CTBEHHBIX M  00ImenpodeccnoHambHbIX JlaGopaTopHbie Ortyer no naboparopHoii | JleMOHCTpauusi 3HaHWI OCHOBHBIX 3aKO-
Ha OCHOBE 3HAHUN OCHOB- | JUCIHIUIMH, HEOOXOIUMBIX Ul PEIICHUSI 3aHATHS pabore HOB MAaTeMaTHYECKHUX, €CTECTBEHHBIX WU
HBIX 3aKOHOB MaTeMaTH- | THIIOBBIX 3aJay B 00JAaCTH arpoOHH)KEHe- o61enpodecCHOHaIbHBIX JUCLIUATUINH,
YEeCKUX M €CTECTBEHHBIX | PHU. [TpakTuyeckue VYecrHslit onpoc HEOOXONUMBIX JJIsI pEIIEHHs THUIIOBBIX
Hayk ¢ mpuMmeHeHueMm uH- | UJI-2opk.;. Mcmonb3oBaHue 3HAHUH OC- 3aHATUSA 3a/1a4 B 00JIaCTH arpOMHIKEHEPHH.
(hopmaroHHo- HOBHBIX 3aKOHOB MAaTE€MaTHYECKHX H IIponBuHYTHI YPOBEHD
KOMMYHHUKAIIMUOHHBIX TEX- | €CTECTBEHHBIX HAayK AN pemieHus cTaH- | CaMocTosiTenbHas PacuetHo-Tpadpuueckas (xopoiuo)
HOJIOTHH JApTHBIX 3334 B arPOUHKEHEPHH. pabora pabora Hcnonb3oBaHne 3HaHUH OCHOBHBIX 3aKO-

WN-3onk-1- [IpuMenenne wHpOpPMAIHOH-
HO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEeIICeHHH TUIOBBIX 3a7a4 B oOjacTu ar-
POMH)XEHEPUU.

NI-4onk.1. Mcnonb3oBanue crieiuagibHBIX
mporpamMM U 0a3 JaHHBIX TpH pa3paboTke
TEXHOJIOTH M CpPEJICTB MEXaHM3aIMh B
CEJIbCKOM XO3SIMCTBE.

HOB MaTeMAaTHYECKUX U ECTECTBEHHBIX
HayK JUIsl PelIeHHUs] CTaHAApTHBIX 33]a4 B
arpOMH)KEHEPHUN.
Bebicokuii ypoBeHb
(OTJINYHO)

IIpumenenue nH(OpMaOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B pe-
IICHWH THUIOBBIX 3a]1a4 B 00JIACTH arpo-
WH)XECHEPUHU. Hcnonb3oBanue
CHEIUAIBHBIX MporpamMMm u 0a3 JaHHBIX
pHu pa3pabOTKe TEXHOJIOTHI M CPEICTB
MEXaHM3alH B CEIbCKOM XO3SHCTBE.
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