MuHUCTEPCTBO CeNbCKOro Xo3sicTBa Poccuiickont denepanmun

(benepanabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKIACHUE
BEICIIIET0 00pa3oBaHus «Bojorockas rocyjapCTBEHHAsT MOJIOYHOXO3SHCTBEHHAS aKaICMHUS
nmenu H.B. Bepewmaruunay

WnxenepHslil pakympTeT

Kaq)eﬂpa OHEPICTUYUCCKUX CPCACTB U TCXHUYCCKOI'O CEpBHUCA

PABOYAS TIPOT'PAMMA YUEBHOM JUCIHUATLIIUHBI

COITPOTUBJIEHUE MATEPHUAJIOB

Hanpasnenue noarorosku: 35.03.06 ArpounxeHnepust
[Tpodwie noaroroBku: TexHUUECKUE CUCTEMBI B arpoOu3Hece

KBanudukanus (cTeneHsb) BbITYyCKHUKA: bakanasp

Bosnorna — Monognoe
2024



[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO nmo HanpaBieHuo
noArotoBku 35.03.06 « ArpouHKEHEPHS»

PazpaboTtuuk: ct. npenogasarens [Naiinuneii C.B..

[Iporpamma omoOpena Ha 3acefaHuM KadeIpbl JHEPTETHUECKUX CPEJICTB U TEXHUIECKOTO
cepsuca 25 suBaps 2024 roga, mpotokoit Ne 6.

3aB. kadenpoii: KaH. TeXH. HayK, JoueHT buprokos A.JI.

PabGouas mporpamMma JUCIUITIIMHBI COTJIACOBAaHA HA 3aCEaHUN METOJMYECKOW KOMUCCHU
uHXeHepHoro ¢akynbTera 15 deBpans 2024 roxa, mporokon Ne 6.

[Ipencenarens METOAMYECKOW KOMUCCUU: KaHJl. TEXH. HAyK, NOLEHT bepnennukos E.A.



1 Hean u 3axa4u y4eOHOM JUCHUILTHHBI

Jucuunnuza «ConpoTHUBIEHUE MaTEpUaAIoB» OTHOCUTCS K JUCIHUIUIMHAM, CIIOCOOCTBYIO-
MM PA3BUTHI0 MATEMaTUYECKOr0, IMPOCTPAHCTBEHHOIO M TEXHMYECKOI'O MBIIUIEHUS U IOJIyYe-
HUS HaBBIKOB PEIIECHUs MHKXEHEPHBIX 3ajad.
Ileau npenosaBaHus AUCUMILINHBL:
®  [OJy4YeHME 3HaHHI 00 OCHOBAX paboTHI 1ehOPMUPYEMOTO TeNa;
e puoOpeTeHNE HABBIKOB OLIEHKH HAIPSKEHHOTO COCTOSHUS 3JIEMEHTOB KOHCTPYKUUH NpHU
Pa3IMYHOM 3arpy’KECHUU;
®  [IOJyYCHHME HABBIKOB BBIINIOJIHEHUS TPUKIIAHBIX HHXECHEPHBIX PacYETOB.
3aga4yu AMCHMILINHBI:
e  OCBOEHHE 3HaHMI OCHOB pabOTHI Ae(hOPMHUPYEMOTO TeIIa;
e  M3y4YEHHUE AITOPUTMOB PELICHUS 3a7a4 OLICHKH HANIPSHKECHHOIO COCTOSTHUS;
e  [IOJYYCHHME HaBBIKOB BbIOOpA PacUETHBIX CXeM, (POPMYJIMPOBaHMS U PELLICHHs 3a1a4 pabOThI
JJIEMEHTOB KOHCTPYKLUHY;
®  Da3BUTHE HAaBBIKOB CAMOCTOATENBHOM paboTHl ¢ y4yeOHOW M TEXHUYECKOH JTUTepaTypoil mo
BOIIPOCAM PacyeTOB Ha IPOYHOCTb, KECTKOCTh U yCTONYUBOCTD.

2 MecTo y4yeOHO# qucuuIInHbI B cTpykType OOII

HucuumuinHa «ConpoTHBIEHHE MaTEPUAIOB» OTHOCUTCS K 00s3aTenbHoi yacTu bioka 1
«JIlucummmHebl (MOIIyJIH)» OCHOBHOW 00pa3oBaTEIbHOW MPOrpamMMbl BBICIIETO0 0Opa30BaHUS
(OOII BO) no nanpasnenuto noarotoBku 35.03.06 «Arpoumxenepus». MHaekc mo yueOHOMY
mnany — b1.0.20.03.

K 4nciy BXOIHBIX 3HaHUM, HABBIKOB U KOMIIETEHIIMN CTYJEHTA, IPUCTYNAIOIIErO K U3Y-
YEHUIO JUCUUILINHBI «CONPOTUBIIEHHE MAaTEPUAIIOBY, TOJIKHO OTHOCUTBCS CIIEAYIOLIEE:

e  BJaJeHUE KYyJbTYpPOH MBIIUICHUS, CIIOCOOHOCTBIO K OOOOLICHHIO, aHAJIU3y, BOCHPUSATHIO
nH(pOpMaINK, TOCTAHOBKE LI U BBIOOPY MyTEH ee TOCTHKECHHUS;

®  BJIaJICHUE OCHOBHBIMU MOHATUAMHU (PU3UKH, MATEMAaTUKU, TEOPETUUECKON MEXaHUKU;

®  YMEHUE JIOTUYECKU MBICIUT.

OcBoenne yueOHON nuciumiInHbl «COMpOTHBIEHUE MaTepHaoB» Oa3upyeTcs Ha 3HAHU-
AX U YMEHUSX, TOJyYEHHBIX CTYEHTaMU [IPH U3yYEHUH TaKUX AUCLUILINH KakK:
®  MaTeMaTHKa;

e (usmka,
e  MaTepHaIOBEJICHHE U TEXHOJIOTUs KOHCTPYKLIMOHHBIX MaTEPHUAJIOB;
®  TeopeTHyecKas MeXaHHUKa.

3HaHUs, YMEHUS U HaBBIKM, (popMUpyeMble TaHHOM AMCUUIUIMHOW, HEOOXOIUMBI JUIS
U3y4YEHUsI COMMyTCTBYIOLIMX U MOCIETYOIUX JUCIUIUINH:

JIeTajIu MallliH, OCHOBbI KOHCTPYUPOBAHUS U MOIbEMHO-TPAHCIIOPTHBIE MAIIMHBI,
KOMIIBIOTEPHOE MPOEKTHPOBAHUE;

TPaKTOPbI U aBTOMOOMIIN;

CEJIbCKOXO35IICTBEHHBIE MAIIMHBI;

MAIlIMHBI ¥ 000PYAOBaHHE B )KMBOTHOBOJICTBE;

KOMIIbIOTEpHAs rpapuKa U MH)KEHEPHbIE pacUEThI.



3 Komnerenuuu odyvamwuierocsi, opmupyembie B pe3yjabTare

OCBOCHMUA JUCHHUILIINHBI

Kox n HauMeHOBaHNE KOM-
METCHIIMU

Kon n HaumeHnoBaHue WHIUKATOpa
NOCTHIKEHUS KOMIIETEHIIUHA

OIIK-1.

CriocobHOCTh penaTh THIIO-
BbIE 3a71a4¥ Tpodeccro-
HaJILHOU ACATCIIBPHOCTHU Ha
OCHOBE 3HAaHNUK OCHOBHBIX

NJ-1onk-1. JlemoHcTpanus 3HaHu OCHOBHBIX 3aKOHOB Ma-
TEeMaTUYCCKUX, €CTECTBCHHBIX M 00IIETPO(hEeCCHOHAIBHBIX
JTUCIUIUTIH, HEOOXOIUMBIX JIJISI PEIICHHS TUTIOBBIX 3aJ/1a4 B
o0nacTu arpouH>XeHEPHH.

U-20mk.1. Ucnonp30BaHne 3HaHWM OCHOBHBIX 3aKOHOB Ma-

3aKOHOB MaTEMAaTUYECKHUX U
€CTECTBEHHbIX HayK C IpU-
MEHEHHEM HH(}OpMaIoH-
HO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

TEeMaTUYECKUX U €CTECTBEHHBIX HAYK JJIsl PEIICHUS CTaH-
JIAPTHBIX 3aJ]1a4 B arpOMHIKEHEPUH.

N-30mk-1. [IpuMenenne napopManmoHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTHI B PEIICHUN TUITOBBIX 3a-
Jad B 00JIaCTH arpOUHKCHEPHH.

N 1-40mnk.1. cmonp3oBaHue cienUaibHBIX TPOTpaMM U 6a3
JTAHHBIX MIPU pa3pab0oTKe TEXHOJIOTHIA U CPEACTB MEXaHU3a-
I[N B CEJILCKOM XO3SHCTBE.

4 CTpyKTYypa ¥ coaepkaHue TUCHUILTUHbI

O0muit 00beEM TUCHUININHEBL COCTABIAET 4 3aUE€THBIX €IUHUIIBL.

4.1 CTpyKTypa AMCUHUIIIMHBI

. Bcero ouno Bcero 3aouno
Bun yueOHOM Harpy3ku
3 cemectp 2 Kypc (y1eTHss ceccus)

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

Jlexuuu 34 8

JlaGopatopHble paboThI 34 8

[IpakTuueckue 3aHATHUs 34 8
CamocTosiTesibHAsi padoTa (Bcero) 24 111
By mpoMeKyTOYHOM aTTecTaIiu 9K3aMeH 9K3aMeH
O061mas Tpya0EMKOCTh, Yachl 144 144
3a4éTHEIE SIUHHUIIBI 4 4

4.2 Conepxxanue pa3aesioB JUCHUIINHBI

Pazoen 1. Beenenue

OcHOBHbIE IOHATHSA, 33JJa4H U METOJIbl COPOTUBIICHNUS MaTepuaoB. PeanbHblil 00BEKT U
pacueTHas cxema. CuiIbl BHEIIHUE U BHYTpeHHUEe. Meto] ceuenuit. [lepemenienus, nedopmaruu
U HanpspkeHus. OOILIMe TMIIoTe3bl CONPOTUBIIEHUST MaTeprasioB. [IpMHIMIIBI pacueTa 371€MEHTOB
KOHCTPYKLIHI Ha IPOYHOCTb U KECTKOCTb.

Pa3zoen 2. 'eomeTpuueckue XapakKTepUCTUKH TIIOCKUX CEYCHUI

Cratnueckue MOMEHTHl. MOMEHTBI MHEPLUHUI: OCEBOM, MOJSIPHBIN, LIeHTpoOexHbIH. Teo-
peMBI 0 MOMEHTax MHepuuu. MOMEHTHI uHepImH npocreidmmx ¢uryp. [ToBopot oceil. 3aBucu-
MOCTH MEXJYy MOMEHTaMHU MHEPLUH IpHU MIpeodpa30BaHUU KOOPAMHAT. [ 1aBHbBIE OCH U IJIaBHBIE
MOMEHTBI HHEPLIUH CEYECHUS.

Paszoen 3. PacTsxkenue u cxaTue

OmnpeneneHne MpPONOJIBHBIX CHJI U HOPMAJBHBIX HAIPSDKEHUH B PA3IMUHBIX CEYEHMSIX
crepkns. 3akoH ['yka. Koaddumment Ilyaccona. Moaynb mpoaoiabHON ynpyroctu. Y CIoBuUs
IIPOYHOCTH U JKECTKOCTH.




DKcrepuMEHTAIbHOE U3yUeHUe pacTskeHus-cxaTus. {uarpamma pacrsxenus. [lepene-
76l IPONOPLHMOHATIBHOCTH, TEKY4YEeCTH, NpOYHOCTU. [lmacTuyHOCTh, XpynKoCTh. Jlomyckaembie
HanpspkeHus. Koadduiuent 3anaca npounoctu. Pacuet neraneii Ha pacTsKeHHE.

HampspkeHns B HAKJIOHHBIX CEUYEHMAX. YUYET COOCTBEHHOTO Beca MPU PACTIKECHUH-
cxartuu. bpyc paBHoro conporusieHus. [IoHATHE O cTaTUYECKH ONpPENEIUMbIX U HEONPEAEIIH-
MBbIX cucTeMax. OCOOEHHOCTH CTATUYECKU HEOPEACTUMBIX CHCTEM.

Pa3zoen 4. [Inockuii n3rud 6anku

UucTelil ¥ monepeyuHslii u3ru6. BHyTpenHue cunoBsie (HakTOphI: MONEPEeYHbIC CUIIBI U U3-
rubaromue MomeHThl. [locTpoenue smrop Q u M g npocteiiux cxem 6anok. CocTaBieHue
smop O U M no ywyactkaMm. OmnpeneneHue ONOpHbIX peakiuil U noctpoeHue 3mwop O u M and
Oanox.

Hampspkenus mpu yuctoM u momnepedyHoMm usrubde. 3axoH ['yka. @opMylbl KECTKOCTH.
Tpu Buga pacuetoB Ha U3ru0. MOMEHT CONPOTUBIICHHUSL.

Kacarenpublie Hanpspkenus npu usrude. @opmyna XKypasckoro. [lepemenienus mpu usz-
rube. JuddepeHnmansubie ypaBHEHUST KPUBU3HBI, YTJIa HAKIIOHA U Mporuda 6anku. ['paHnyHbIe
yCIIOBUS. YHHBEpPCAIbHOE YPaBHEHUE U30THYTOM OCH OaKH.

banku ¢ Heckonmpkumu yuactkamu. [Ipasmmo Kie6mra. Crioco6 orOpackiBaHUS KOHCOJH.
[Toctpoenue ynpyroit nuauu 6anku. [[poeKTHpOBOYHEIN pacyeT mpu u3ruoe.

Onpenenenue nepemMelieHui A1 KOHCOJbHBIX Oanok. banku nepemenHoro ceuenus. Co-
ctaBHbIe Oanku. Cpesaroiiiee ycuime.

Paszoen 5. Cnpur. Kpyuenue

UwucThlil caBUT U ero 0COOeHHOCTH. 3akoH ['yka mpu caBure. 3aKoH MapHOCTH KacaTelb-
HBIX HanpspkeHui. Kpyuenue Opyca ¢ KpyrisIM nonepeyHsiM cedeHreM. [1omnsipHblii MOMEHT co-
NPOTUBJICHHS. YTOJ 3aKpyuHMBaHUsl M yroia casura. Pacder BanoB Ha mpouyHoCTh. [locTpoenue
SMI0p M, M KaCaTENbHBIX HAIIPSKEHUH.

Oco0eHHOCTH pacueTa CTEep:KHEN C HEKPYTIBIM MOMEepPEeYHbIM ceueHueM. Hampsokenus u
neGopManny MpH KPyUYEeHHUH TOHKOCTEHHBIX CTEPIKHEH OTKPBITOTO M 3aKPBITOTO MPOQUIIAL.

Pa3zoen 6. OCHOBBI TEOPUH HATMIPSHKEHHOTO U Ae(OPMHUPOBAHHOTO COCTOSTHUS

HanpspkeHHOE cocTosiHME B TOUKe. [ TTaBHBIE MJIOIIAAKHU U IJIaBHbIE HAPSKEHUS.

[ToTenunanpHas 3HEprusi ynpyrux aedopManuil Ipu CIOXKHOM HAMpPsHKEHHOM COCTOSI-
HUMU.

['MnoTtes3sl MPOYHOCTU MIPH CIIOKHOM HAMNPSKEHHOM COCTOSIHUM B TOUKE.

Pa3zoen 7. Ci10)XHOE COIIPOTUBIIEHUE

N3rub c kpyuenuem. OmnpeneneHue HANPSKEHHOIO COCTOSTHUS B OMACHBIX TOYKaX cede-
Hus. OrnperneneHue SKBUBAICHTHBIX (IIPUBEICHHBIX) HANPSDKEHUH MO OJHOW M3 THIOTE3 MPOd-
HOCTH.

Kocoit m3ru6 (uemnockuii). OnpezencHre HOPMAJIbHBIX HANPSHKEHUH M TOJOXKEHHUS
HEUTPAJIBHOTO CJI0sI. Y CJIOBUS MPOYHOCTH. OnipeiesieHne nepeMenieHun.

BueuentpenHoe pacrskeHue-ckathe. OInpenencHue HaNpsHKEHUM U MOJI0KEHUS
HEUTPAJIBHOTO CJI0sI. Y CJIOBUS MPOYHOCTH. Panuyc nnepuuu. Anpo ceyeHus.

Paszoen 8. IIpononbublit u3rud. CTepKHEBBIE CUCTEMBI

[Tpononwuseiil n3rub. [lonsrue o6 ycroitunBocT. Kputnueckas narpyska. ®opmyna -
nepa. Biousinue crnocoba 3akperuieHust KoHIOB cTepkHa. Dopmyna SAcunckoro. O6001ICHHBIHN
meroa. Kputndeckue Hanpspkenus. PacueT Ha mpoaoasHbIi n3ru6. Criocod mocienoBaTeIbHOTO
IpUOIMKEHUS.

CrepxHeBble cuctembl. Pama. @epma. Jluarpamma Makcpesuia-Kpemonsl. Pacuet cratu-
YECKH OIPEACTUMON (DepPMBI.

Pa3zoen. 9. Metonpl onpeielIicHUs IEPEMEIICHUI

Teopema o B3aumHoctu pabot. Teopema KactunbsiHo. Metox Mopa aist onpeneneHus
nepemenieHuii. Crioco6 Bepemarnna (MeTox eIMHAYHBIX CUJT), MPUMEHIEMBIN JIJIs1 OTpeIeTICHUS
[epeMELICHU .

Pazoen 10. Pacuet cTaTUYECKU HEONPEAECTUMBIX CUCTEM
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CraTruecku HeompenenuMble Oanku. AHanuTH4YecKuid crmocoO. Crocod cpaBHEHUS Jie-
dbopmaruii.
Hepaspesnsie 6anku. Teopema Tpex MOMEHTOB. MeTo 1 PUKTUBHO# OaKu.
Cratuuecku onpenenumblie pambl. [loctpoenue smwop O u M u onpeneneHue nepemMerie-
HUU U1t paM 110 crioco0y Bepemiaruna.
Cratudecku HeompeaenuMble pambl. PacdeT cTaTUYecKd HEOMpeNelrMbIX CTEP>KHEBBIX
cucTeM cui. BEIOOp OCHOBHOHM CHCTEMBI, KAHOHUYECKHE ypaBHEHUS TIEpPEeMEIICHHH, TT0100p ce-
YCHMUSL.

Paszoen 11. [lunamMuyeckoe 1eHCTBUE HATPY3KU

PacyeTpl Ha NMPOYHOCTH NMpPU JUHAMUYECKUX HArpyskax. PacueTbl Ha IPOYHOCTH NIPHU
YIApHBIX HArpy3kax. YCTaJoCTh MaTepuajioB. Bompochl HAIEKHOCTH M JIOJITOBEYHOCTH MPHU
pacuerax aeTajeu.

4.3 Pa3geipl ANCOUILINHLI H BUJ 3aHATHI

J\f/lzg Pazpen pucuuruivHbl Jlexuyu JI3 113 CPC Bcero
1 Bsenenue 2 2 - 2 6
) FeOMeTpI/Iqe:cxne XapaKTEPUCTUKH ILIOC- ) 3 4 ) 3

KHX CEUCHHH
3 PacTsokenue u cxatue 4 6 4 2 16
4 [Tnockuii u3rud Oamku 4 6 6 4 20
5 Cnsur. KpyueHnue. 2 6 4 2 14
OCHOBBI TEOPHUHU HAPSDKEHHOTO U JIe-
6 4 — 2 2 8
(hOpMHPOBAHHOTO COCTOSIHUS
7 Cno)KHO€ CONPOTHBIICHHE 4 4 4 2 14
3 [IpononbHeni n3rub. CTepKHEBBIE CH- 4 ) 4 ) 12
CTEMBI
9 MeTozpl onpeneneHns IepeMeneHuN 2 — 2 2 6
10 Pacuer craTiueckn HEONPENETMMBIX CH- 4 4 4 ) 14
cTeM
11 JnHaMmugeckoe neiicTBre HATPY3KU 2 4 — 2 8
Bcero 34 34 34 24 126
JI3 — nabopatopHble 3aHATHS
I13 — npakTHueckue 3aHATUA
CPC — camocrosTenbHas paboTa CTyA€HTa
S Marpuna popmMupoBaHUS KOMIIETCHIUI 110 IMCIUIIHMHE
Oo1ee
Ne Pazgensl, TeMBI AUCHUITINHBI OIIK-1 KOJHNYECTBO
KOMIETEHIUH
1 | Beenenue + 1

2 | 'eomeTpuueckue XapakKTEPUCTHKY IIOCKUX CEUEHHUH + 1

3 | PacTsxeHue u cxaTtue + 1

4 | Ilnockuit n3ru6 6anku + 1

5 | Casur. Kpyuenue. + 1

6 | OcHOBBI TEOpUH HAIIPSHKEHHOT'O U 1e()OPMUPOBAHHOTO COCTOSTHHS + 1

7 | CnoxHoe CONpOTHUBIICHUE + 1

8 | [IpononbHbii n3rubd. CTepKHEBBIE CUCTEMBI + 1

9 | Metoapl onpesiesieHus IepeMelIeHH + 1

10 | PacueT craTMYECKH HEONPEAEIUMBIX CUCTEM + 1

11 | Jlunamuueckoe AeHCTBHE HArPYy3KH + 3




6 O0pa3oBaresibHbIE TEXHOJIOTHHI

O0bem ayauTopHBIX 3aHATHI Bcero — 102 waca, B TOM ymcie Jiekuuu — 34 gaca, nmabopa-
TOpHBIE paboThl — 34 yaca, MpakTUYECKHe 3aHATHs — 34 yaca.

VYenwpHBI Bec 3aHATHI, MPOBOIUMBIX B MHTEpAaKTUBHOU (opme, — 66,6% oT oObema
ayJIUTOPHBIX 3aHATHH.

Hcnonb3yemble HHTEPAKTUB-
Cemectp Brn HaunmeHoBaHue TeMbI HBIE 00pa30BaTEIEHBIC TEXHO- Komriectso
3aHATHS ori 4acoB
3 Jlexnps Beenenue Jlekuus-Buzyanuzanus 2
3 Jlekumst | ['eomeTpuyecKie XapaKTSPUCTHKH TUIOC- Jlexnus-Bu3yanu3anus )
KHX CeUCHUI
3 Jlexmus Pactskenue u cxxatue Jlekuus-pu3yanuzanus 4
3 Jlexums [Tmockunit u3rud oanku Jlexmusi-Bu3yanu3amus 4
3 Jlexmus Cnsur. Kpyuenue. Jlekuus-pu3yanuzanus 2
3 Jlexmus OCHOBBI TEOPHH HAMPSHKEHHOTO U JIe- Jlexuus-puzyanuzanus 4
(hOpMHUPOBAHHOTO COCTOSIHUS
3 Jlexums Cno)HOe CONPOTHBIICHHE Jlexnms-BU3yaH3aIys 4
3 Jlexmus IIpononerenii n3rub. CtepkHeBBIE cucTe- | JIeKIHA-BU3yaTH3aIus 4
MBI
3 Jlexmus Meroapl onpesieaeHusl nepeMeIeHu il Jlexuus-puzyanuzanus 2
3 Jlexmus Pacuer craruyecku HEONPEAETUMBIX CH- Jlexuus-puzyanuzanus 4
cTeM
3 Jlexus JuHamuueckoe 1ecTBUE HAIPy3KU Jlexuus-pusyanuzanus 2
3 113 I'eomeTpudeckne XapaKTEPUCTHKH TIOC- Tperunr 4
KHX CeUCHUH
3 113 Pactsbxenue u coxkaTue Tperunr 4
3 113 ITnockuii u3rubd Ganku TpeHunr 6
3 113 Casur. Kpyuenue. Tperunr 4
3 113 OCHOBBI TEOPUU HAMIPSKEHHOTO U JIe- Tpenunr )
(hOPMHUPOBAHHOTO COCTOSIHUS
3 113 CnoxHO€ CONPOTHUBICHUE Tpenunr 4
3 113 [MpononbHseiii n3rub. CrepxHeBble cucte- | TpeHUHT 4
MBbI
3 113 Mertoabl onpeiesieHus IepeMeneHui Tpenunr 2
3 113 Pacuer craTiuecku HeONpeAeTUMbIX CH- Tpenunr 4
cTeM
Hroro: 68

7 YueOHO-MeTOANYECKOE 0DecreueHrne CaMOCTOATEILHOM Pad0ThI CTYAE€HTOB.
OueHouHbIE CPpeACTBA JJIsl TEKYLIEr0 KOHTPOJISA yCIeBAeMOCTH, POMEKYTOY-
HOM AaTTeCTAIlHH 10 UTOraM OCBOECHHUS THCIHILINHEI

7.1 Buabl caMoCTOATEIbHON padoThl, MOPAAOK UX BbINOJHEHUS U KOHTPOJIS

CamocTtosaTenbpHas paboTa CTyIEHTOB MIpe1ycMaTpUBaET:
®  OCBOCHHE TEOPETHUUYECKOTO Kypca MO BCEM pa3jiesiaM JUCHUILIINHBL,
® [OATOTOBKA K TaOOPATOPHBIM U MPAKTHUYECKUM 3aHATHSAM (OCBOSHUE TEOPETUUECKUX OCHOB,
odopMIICHHE TUCHMEHHOTO OTYETa, PEIICHUE 3a]1a4 110 TeMe).
e  BHINOJHCHWE WHAWUBUIYAIBHBIX 3aJaHUil (pacdyeTHO-Tpaduueckux padoT) MO OCHOBHBIM
pazaenaM JUCIUILTAHEL.
JInst  caMoCTOSITeIbHOM  pabOTHl  CTYJIEHTOB  pa3paboTaHbl  CIEAYyIONIHMEe Y4eOHO-
METOIUYECKUE TTOCOOUS:
1. ConportuBieHue marepranoB: MeToaMYeCKUe yKa3aHUs M 3aJaHUs I8 KOHTPOJIb-
HeIX pabot / Coct. C.B. Tlaitnuneii, FO.B. Bunorpanosa. — Bonorna — Monounoe: WL Bonoroa-
ckoiit TMXA, 2019.
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2. ComnpotupneHue marepuayioB: MeTonuyeckue ykazaHus W 3aJaHusl 1 KOHTPOJb-
HbIX pabot / Coct. B.H. Tysaes, FO.B. Bunorpanosa, C.B. I'aiiquzeii. — Bonorna — MonouHoe:
NI BIMXA , 2015.

3. Conpotusnenue marepuanon: [Ipaktukym / B.H. Tysaes, }0.B. Bunorpanosa, C.B.
laiimuneii. — Bonorma — Monounoe: U1 BIMXA, 2015.

4. ComporusineHue marepuasnon: Pabouas Terpanp ans snaboparopHbix pabor / Coct.
B.H. Tygaes, 10.1O. Ilycteinnas. Bonorga — Monounoe: V1] BTMXA , 2013.

Tematuka pacueTHO-TpaguuecKux padoT:
1. Onpenenenue MoyIoKeHUs IVIaBHBIX OCEH U INIaBHBIX MOMEHTOB CJIOXHOU (PUTYPBI.
2. Onpepnenenue rpy30M0AbEMHOCTH CTaTHUECKH HEOINPENEIUMON IIapHUPHO-CTEP)KHEBOM CH-
CTEMBI IIPU PACTSHKEHUU-COKATUH.
. IIpoexTrpoBOYHBIH pacueT Oanku Ha U3rHO.
4. IIpoeKTUPOBOUHBIN pacyeT Bajia.
5. IIpoexkTHpOBOYHBIH pacyeT GpepMbl.
6. Pacuer ctaTHuecku HEONPEAEIUMOIN paMbl.

JU1 KOHTpPOJISI TEKYLIEH yCIIEBAEMOCTH CTYIE€HTA POBOJUTCS:
e mpoBepka paboueit TeTpaau 11 1a00paTOPHBIX padoT CTyAeHTa (MMCbMEHHBIN OTYeT U 004-

3aTeNIbHAs €T0 3aIUTa);

® IIPOBEpKA M 3aIUTa UHIUBUIYAJIBHBIX 3aJaHUM;
e  TeKyllas MpoBepKa 3HAHUMU.

(98]

7.2 KOHTpPOJIbHBIE BONMPOCHI IJIsl CAMONIPOBEPKH

Pa3zoen 1. Beenenue

1.1. 3apaun, nens u npeamer kypcea. 1.2. Knaccudukamus ¢popm tBepabix Ten. 1.3. Knac-
cudukanus BHEMHUX ycwinid. 1.4. ['mmore3sl 0 CTpyKType W ne(opMarmOHHBIX CBOWCTBAX
TBepAbIX Ten. 1.5. Ilpunuunel. 1.6. BuyTtpennue ycunus. Meron ceuenuil. 1.7. Hampsokenus.
1.8. lepopmanuu 1 riepeMenieHusl.

Pas3zoen 2. I'eoMeTprueckne XapaKTEpUCTUKH TNIOCKUX CEYEHUM

2.1. [loHnaTtne o reoMeTpHUUECKUX XapakTepucTtukax. 2.2. LleHTp TsxecTn cedeHus. 2.3.
Crarnueckuii MOMEHT IUIoIaau ceueHus. 2.4. MOMEHTbl MHEPLMH CEYEHUs: OCEBOM, LIEHTPO-
OexHbIN, noasApHbIi. 2.5 MomeHT conpoTuBieHus: ceueHus. 2.6. Mi3MeHeHne reoMeTpuiecKux
XapaKTEpUCTHK IPU NapajuIe]IbHOM NEPEHOCE KOOPAMHATHBIX ocei. 2.7. VI3MeHeHne MOMEHTOB
MHEPLIUY NpU MOBOPOTE KOOPAMHATHBIX oceil. 2.8. ['maBHble LeHTpaiabHble ocu. 2.9. I'naBHbIE
LIEHTPaJIbHbIE MOMEHTBI HHEPLIUH.

Pa3zoen 3. Pactsxenue u cxaTue

3.1. IlpomonbHbIe cuibl U ux >miopsl. 3.2. Hopmanbable Hanpsbkenus. 3.3. Jlegopmarium.
VY nnmunenue (ykopouenue). M3ameHenne nonepeynsix pazmepos. 3.4. 3akon ['yka. Koaddumuent
[lyaccona. 3.5. Ilepememienus. 3.6. HanpskeHust Ha HaKJIOHHBIX Iuioniaakax. 3.7. Jlomyckaemoe
HarpspkeHue. Y cnoBue npoyHocTu. 3.8. Tumbl pacyeToB Ha MpoYHOCTh. 3.9. Metoauka pacuera
CTaTUYECKH HeolpeaeaumsbIx cucteM. 3.10. Yyer coOCTBEHHOTO Beca.

Pas3zoen 4. IInockuil monepeyHslii U3ruod

4.1. BuyTtpennue ycunus B Oankax. 4.2. Jludpdepenuuanbuas 3aBUCUMOCTh MEXKIY O U
M. 4.3. Dntopsl BHYTPEHHUX YCWINN B OalKax M METOAUKA WX MOCTpoeHUs. 4.4. DMIOPBI BHYT-
PEHHMX yCWINH B paMax M METOAUKA UX noctpoeHus. 4.5. HopmanbHble HaPsKEHUS NIPU U3TH-
6e. YcnoBue npouHocTH. 4.6. KacarenbHble HaNpsHKEHUs pU U3rHbe. Y ClIoBUE MPOYHOCTH. 4.7.
[Tepememienust npu nzrude. OcHoBHOE U depeHInaTIbHOE ypaBHEHHE U30THYTOH OCH OalKH.
4.8. Meroa HemocpeACTBEHHOTO MHTerpupoBanus. 4.9. Meton HadaibHBIX mapameTpoB. 4.10.
HanpspxenHoe coctostHue B Toukax ceueHust 6anku. 4.11. [TonHblil pacyer 6a10k Ha MPOYHOCTb.

Pa3zoen 5. Cnpur. Kpyuenue

5.1. Ilonarue cnpura. 3akoH I'yka. YcnoBue npodsocTy. 5.2. Onropa KpyTALIMX MOMEH-
ToB. 5.3. HanpsikeHust B ce4eHUH Bajla ¢ KPYTJIbIM MONEPEYHBIM CEYEHHEM. Y CJIOBHE MPOUYHO-
ctu. 5.4. 3akoH ['yka. YcnoBue xecTkocTh. 5.5. Pacuer cTaTMueCKH HEONPEAEINMBIX BajoB. 5.6.
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Kpyuenue BamoB, MMEIOIIMX HEKPYIJOE€ IMONEpEeYyHOe ceueHue. S5.7. DMopbl KacaTesIbHbIX
HanpsHKEHUH B CEYEHUH BaJla, UMEIOIIEro (opMy IpSIMOYTOIbHUKA.

Pazoen 6. OcHOBBI TEOPUU HATIPSHKEHHOTO M 1E(OPMHUPOBAHHOTO COCTOSTHUN

6.1. HanpsbxeHust B Touke. 3aKOH MAPHOCTH KacaTeIbHBIX HampspkeHuil. 6.2. Hampsbke-
HUS Ha TUIomaaKke olmero nojgoxxkeHus. 6.2. I'maBuesie ocu. ['naBHbie Hanpspokenus. 6.4. UaBapu-
aHTBl HANpsHKEHHOro cocTosHUA. 6.5. Buasl HanpsbkeHHbIX cocTostHMMA. 6.6. Ilmockoe
HanpspKeHHoe coctostHue. IIpsimas m oOpatHas 3amauu. 6.7. JlehopMHpOBaHHOE COCTOSIHHE B
Touke. 6.8. O6001meHHbIH 3aKk0H ['yka. 6.9. OTHOCUTEeNnbEHOE U3MeHeHHe oobeMa. 6.10. Y aenbHas
NOTEHIMAIbHAS YHEpTUs nedopmupoBanus. 6.11. Y enpHbIe TOTEHIMAIBHBIE SHEPTHHA U3MEHE-
HUs o0beMa U popmbl. 6.12. HeobxoauMocTh U CyHIHOCTh Tunore3 npoyHoctu. 6.13. ['umotesa
HanOOJBIINX HOPMAJIBHBIX HaNpsokeHH. 6.14. ['mrmoTe3a HanOOIBIINX TUHEWHBIX Ae(opMariuii.
6.15. 'unore3a HauOOJIBIINX KacaTeIbHBIX HAMpsDKeHUH. 6.16. DHepreTrueckas runoresa. 6.17.
O06o6mienHas rumote3a Mopa

Paszoen 7. Ci10)XHOE COITPOTUBIICHUE

7.1. Kocoii u3ru0: BHyTpeHHUE YCWIINS, HOPMAJIbHBIE HANPSOKEHUs, HEUTpanbHasl JIUHUSA,
yCJIOBHE NMPOYHOCTH, KacaTelIbHble HANPSIKEHHs, YCIOBHE NMPOYHOCTH, nepeMenienus. 7.2. Us-
U0 C pacTspKeHUEM (CKATHEeM): OOIIMA CITyqaid, BHYTPECHHHE YCHIIUS, YCIIOBUS MPOYHOCTH. 7.3.
BHenenTpeHHoe pacTspkeHue (CKaTue): HOpMallbHble HAaNpPsOHKEHUs, HEeHTpalibHas JIMHUS, YCIIOo-
BHE MPOYHOCTH; AP0 ceueHusd. 7.4. I3rub ¢ kpydeHHeM: pacyeT CTEPKHS ¢ KPYIJIbIM Ionepey-
HbIM CEYEHHUEM, YCIOBHS IPOYHOCTH; pacueT CTEPKHSA C HPSIMOYIOJIbHBIM IONEPEUHBIM
CEYEHHUEM, YCIIOBUS IIPOYHOCTH. 7.5. PacueT npoCTpaHCTBEHHOTO CTEPKHS.

Paszoen 8. IIpononbHbIil U3rud. Y CTOMUYUBOCTE MEXaHUUYECKUX KOHCTPYKLIUH

8.1. [lonsTHE ycTOMUMBOTO paBHOBeCUs, KpuTHueckoi cuibl. 8.2. Pemenue JI. Diinepa.
8.3. BausiHue ycnoBHI 3aKperuieHUs] KOHLOB CTEp)KHEH Ha BEIMYMHY KPUTHUYECKOW CHIIBL. 8.4.
3aBUCUMOCTB «ox —A». 8.5. MeTouka pacueTa cKaThIX CTEPKHEW Ha yCTONYHUBOCTD.

Pazoen 9. Metonpl onpeneneHus nepeMereHni

9.1. lonatue 00OOIIEHHBIX cU U nepeMenieHni. 9.2. PaboTa BHEIIHUX M BHYTPEHHHX
yeunuid. 9.3. [lpuMeHeHre MpUHLKIA BO3MOXKHBIX MEPEMELICHUN B YyNpyrux cuctemax. 9.4.
TeopeMbl 0 B3auMHOCTH PaboOT W mepeMmerieHuil. 9.5. OnpeneneHue nepeMeIieHuil Mo METoay
Mopa. 9.6. I'padoananutudeckuii ciocod Bepemaruna.

Pa3zoen 10. Pacuet cTaTUuECKH HEONPEAECIUMBIX CUCTEM

10.1. Crenenb cratuueckod HeomnpeneauMmoctu. 10.2. Meroa cui: OCHOBHAasl cUCTEMa,
skBHUBasieHTHas cuctema. 10.3. Kanonnueckue ypaBHeHus meroaa cui. 10.4. Metoauka pacuera
CTaTUYECKH HEOIPEICIIUMBIX CUCTEM METOJIOM CHJI.

Paszoen 11. [lunamMuueckoe IEHCTBUE HArPY30K

11.1. Yuer cun uHepUU: paBHOYCKOPEHHOE IBUKEHHUE MPSAMOJIUHEUHOrO cTepxHs. 11.2.
Meronuka pacueta Ha ynap (3Heprernueckuil nogaxon). 11.3. Ilpononbsueiil yaap. 11.4. Yaap
npu kpyuenuu. 11.5. Tlonepeunsnii yaap. 11.6. Yuer macc coynmapsiembix ten. 11.7. Knaccudu-
Kamusg Mexanmdeckux kosiebanuii. 11.8. Yeunus B xonebarensHoil cucrteme. 11.9. CBoboaHbIe
KOJIEOAHUSI CUCTEM C OJJHOM CTENEHBIO CBOOOBI 0€3 yueTa CHJI COIMPOTUBIIEHUS U C YUETOM CHUII
compotusieHus. 11.10. BoiHyXeHHbIE KOJIEOAHUS CUCTEM C OJHOM CTENeHbI0 CBOOOIBI 0e3
ydeTa CHJI CONPOTHUBIIEHUS U C y4e€TOM CHJ comnpoTuBieHus. Koapduuuenr TuHaMUYHOCTH.
VYcnoBus IPOYHOCTH.

7.3 Bonipockl AJ151 IK3aMeHa

1. 3agaun, nensb u npeaMet Kypca. Knaccudukarus gopm TBEpIbIX Te.

2. Knaccudukarus BHEIIHUX ycuiuid. ['Umoressl o cTpykType U aedopMaIriMOHHBIX CBOHMCTBAX
TBEPABIX TEI.

3. BuyTpennue ycuius. MeTon ceueHui.

4. Hanpsoxenus. Jledopmanuu 1 nepeMerieHusl.

5. IloHsiTEe O TE€OMETPUUECKUX XapaKTepucTukax. L{eHTp TsbkecTn cedueHusi. CTaTUUECKUNA MO-
MEHT IUIOIAAN CEYECHMUSI.



6. MOMEHTBHI MHEPIIUN CEUEHUS: OCEBOM, LIEHTPOOEKHBIN, NOJIAPHBIA. MOMEHT CONPOTUBIICHUS
CCUCHHS.

7. I3MeHeHne reoMeTpu4yecKuX XapaKTepUCTHK MpU MapauieIbHOM MEPEHOCE KOOPIMHATHBIX
OCEH.

8. I3MeHeHre MOMEHTOB MHEPLUH MIPH [TOBOPOTE KOOPAMHATHBIX Oceil. [ 1aBHbBIE LIEHTpaJIbHbIE
ocu. [‘maBHBIE LIEHTPATBLHBIE MOMEHTHI HHEPIUH.

9. IIpononpHbIE CUIIBI 1 HOPMAJIbHBIE HANIPSHKEHUS.

10. Yanunenue (ykopoueHue) crepkHs. M3MeHeHue momnepeuHbix pa3MepoB. 3akoH ['yka. Ko-
a¢punment [lyaccona.

11. HanpsikeHust Ha HAKJIOHHBIX TUIOMIAIKAX.

12. Jlomyckaemoe HanpskeHHe. Y CII0BUE IPOYHOCTH. THUIIBI pacueToB Ha MPOYHOCTb.

13. Meroauka pacyera CTaTHUECKH HEOPEICIUMbIX CUCTEM.

14. YueT coOCTBEHHOI'O Beca IPU PACTSKEHUU (CIKATUH).

15. Buytpennue cunoBbie (aKTOPBI: MOMEPEUHBIC CUIIBI M H3THOAIONTIE MOMEHTHI.

16. Iuddepennmanpaas 3aBUCUMOCTb Mexy O U M.

17. Dntopsl BHyTPEHHUX YCHIIMN B Oallkax M METOAMKA UX TTOCTPOCHUSI.

18. HopmasibHble HanpsiKeHUst Ipu u3rude. Y cioBre NPOYHOCTH.

19. KacatenbHble HanpsHKeHUS P U3THOE. Y CI0BHE TPOYHOCTH.

20. ITepememenus npu m3rude. OcHoBHOE MU PepeHITnanbHOe YpaBHECHHE H30THYTOH OCH Oaut-
KH.

21. Metoa HEMOCPEACTBEHHOI'0 HHTETPUPOBaHUs. MeTo 1 HayallbHbIX TapaMETPOB.

22. HanpshKeHHOE COCTOSTHUE B TOUKAX CEYCHHs OaKu.

23. Ilonnblii pacueT 0ajgoK Ha MPOYHOCTb.

24. Ilonsarue cnpura. 3akoH I'yka. Y ciioBue NpoO4YHOCTH.

25. KpyTs1uii MOMEHT U €ro onpeziesieHue.

26. HanpsxkeHUs B CEUEHUU BaJla C KPYTJIBIM TOMIEPEUHBIM CEYEHUEM. Y CII0BHE TPOYHOCTH.

27. 3akoH 'yka. YcnoBue :KeCcTKOCTH.

28. KpyueHue BajioB, UMEIOIIMX HEKPYTJIOE MOMEPEUYHOE CEYEHUE. DMIOPhI KacaTeIbHbIX HAMpS-
KEHUH B CEYCHHUHU BaJia, IMEIOLIero GopMy MpsiMOyTOJIbHHKA.

29. HanpspbkeHus B TOYKE. 3aKOH MapHOCTH KacaTelbHBIX HamnpsbkeHud. Hampsioxenus Ha mio-
IIaJIKe OOILEro MOJI0XKEHUS.

30. I'maBHbIe ocu. ['TaBHBIE HANIPSIKEHMUS.

31. luBapuaHThl HAIPSKEHHOTO COCTOSIHUS.

32. IInockoe HampspkeHHOE cocTtosiHue. [IpsiMast u oOpaTHast 3a1a4m.

33. ledopmupoBanHoe cocTostHrE B Touke. OO00O0IIeHHbIH 3aKk0H [yKa.

34. OTHOCHUTENbHOE U3MEHEHHE 00beMa. Y ienbHasl TOTCHIIMAIbHAS SHEPTHs 1e(opMUpOBaHUSI.
VY nenbHbIE MOTEHIUABHBIE YHEPTUU U3MEHEHUS 00beMa U (hOPMBI.

35. I'unoTe3bl MPOYHOCTH.

36. Kocoii n3ru0: BHyTpeHHHUE yCUIHS, HOpMaJIbHbIE HANpSOKCHUs, HEUTpajabHast TUHUS, yCIIO-
BHE€ IPOYHOCTH, KacaTeabHble HANIPSDKEHUS, YCIOBHE MPOYHOCTH, IEPEMEIICHHUS.

37. U3rub c pactsokeHueM (CxxaTtueM): oOLuid ciyvaid, BHYTPEHHUE YCWIINS, YCIOBHUS TPOYHO-
CTH.

38. BHELEHTpEHHOE pACTSHKEHHE (CXKATUE): HOPMaJbHbIE HANpSLKEHHs, HEUTpajbHas JUHUSA,
yCIIOBUE MPOYHOCTH; SIIPO CEUCHHUS.

39. N3rub ¢ kpydeHueM: pacueT CTEPKHS C KPYIJIBIM MONEPEUYHBIM CEYSHUEM, YCIOBHUS IPOYHO-
CTH; pacyeT CTEP>KHS C MPSIMOYTOJIbHBIM IMONEPEYHBIM CEYCHUEM, YCIOBUS MPOYHOCTH.

40. IlonsiTHE YCTOMYMBOIO paBHOBECHS, KpUTHUECKON cuibl. Pemenue JI. Diinepa. Biusanue
YCJIOBUI 3aKPEIVICHUSI KOHIIOB CTEPKHEW HA BEJIMYMHY KPUTHUECKOMN CHUJIBI.

41. 3aBUCHUMOCTb «0oy —A». MeTo/iKa pacueTa CxKaThIX CTepP)KHEH Ha yCTOWYHBOCTD.

42. Ilonsatue 0600IIEHHBIX CUIT U TTepeMelieHnid. PaboTa BHEIIHUX W BHYTPEHHUX YCUJIUH.

43. Teopembl 0 B3aUMHOCTH paboT U MEpEMEIICHUH.

44. Onpenenenue nepeMenieHuii mo meroay Mopa. I'padoananurudeckuii ciocod Bepemaruna.
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45. CrenieHb CTaTHYECKOW HEONPENETMMOCTH. MeTo/ CHiI: OCHOBHAsI CUCTEMa, DKBUBAJICHTHAS
cucreMa. KanHoHnueckue ypaBHEHUs] METOJIA CUJL.

46. MeToauka pacueTa CTaTUYECKH HEOIIPEIEIUMbBIX CUCTEM METOJIOM CHIIL.

47. Yyer cusl MTHEpLMH: PABHOYCKOPEHHOE JABM)KEHHE MPSIMOJIMHEIHOTO CTEPKHS.

48. Meroauka pacuera Ha yaap (3Hepretudeckuid moaxon). [Ipogonbuslit ynap. Y aap npu kpy-
yenud. [lonepeunslii yaap.

49. Yuet macc coyaapsieMbIX Tell.

50. Knaccudukanus MexaHMueckux Koyuebanui. Y cuius B KojaeOaTebHON chucTeMe.

51. CBoGoiHbIE KOIEOaHUS CUCTEM C OJHOW CTENEHbIO CBOOOABI 0€3 yueTa CHJI CONIPOTUBIICHUS
U C yYETOM CHJI CONPOTUBIICHHUS.

52. BeIHYKICHHBIE KOJIeOaHUsI CHCTEM C OJTHOHM CTETICHBIO CBOOOIBI O€3 y4eTa CHJI COPOTHBIIC-
HUS U C YYETOM CHJI conpoTuBiieHUs. KoappuuueHT TuHaMUIHOCTH. Y CIIOBUS IPOYHOCTH.

8 YueOHo-MeTOAMYEeCKOE U MH(POPMAIHOHHOE O0ecnedeHne TUCHUILTHHbI

8.1 OcHoBHas IuTEpPaTYypa

1. Cxuptnanze A. I'. Conporusnenue mMatepuanon: yueOHuk: B 2 4. Y. 1/ A.I'. Cxupr-
nanze, A.B. Uekanun, B.B. BonkoB. Mocksa: KYPC: UH®PA-M, 2021. Pexum noctyma:
http://znanium.com/catalog/product/933939.

2. Cxuptnamze A. I'. Conporupiienne marepuayion: B 2 4. Y. 2.: yueOnuk / A.I'. Cxupt-
nanze, A.B. Uekanun, B.B. BoakoB. — MockBa: KYPC: UH®PA-M, 2021. Pexum noctymna:
http://znanium.com/catalog/product/933947.

3. Conpotusnenue matepuanon / Mexenxkuit I'.Jl., 3arpe6un I'.I'., Peruernuk H.H., - 5-¢
u3g. - M.:JlamkoB u K, 2020. Pexxum goctyma: http://znanium.com/catalog/product/414836.

8.2 JlonosiHuTEIbHAS JIMTEPATypa

1. Crenun I1.A. ConpoTuBiieHre MatepuanoB: YueOHuk. 12-e usa., crep. — CII6.: N3na-
TeNbCTBO «Jlauby, 2012.

2. ConpoTtuBieHne MaTepuanoB: MeToquuecKue yKka3aHus U 3alaHusl [ KOHTPOJIbHBIX
pab6ort / Coct. C.B. TI'aiiquneii, 10.B. Bunorpanosa. — Bosorma — Monounoe: W11 Bosoroackoi
I'MXA, 2019.

3. ConpoTuBieHne MaTepuanoB: MeToauueckie yKa3aHus U 3a/1aHus JJisi KOHTPOJIbHBIX
pabot / Coct. B.H. TyBaes, }H0.B. Bunorpanosa, C.B. I'aiinuzaeii. — Bonorna — Monounoe: WL
BI'MXA , 2015.

4. Comnporusnenue matepuanos: Ilpaktukym / B.H. Tysaes, }0.B. Bunorpanosa, C.B.
latimuneii. — Bomorma — Monounoe: I BTMXA, 2015.

5. ConpotuBnenue marepuanoB: PabGouas Terpane s naboparopHbix pabor / CocrT.
B.H. Tysaes, [0.10. Ilycteinnas. Bonorga — Monounoe: U1 BTMXA |, 2013.

6. Bonocyxun B.A. CompoTuBieHne marepuaioB [DJIEKTPOHHBIM pecypc]: yueOHMK /
B.A. Bonocyxun, C.1. EBrymenko, B.b. JlorsunoB. — 5-¢ u3n. — M.: PUOP, Undpa-M, 2014.

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

7. Mexenxkuii, I'. JI. ConpoTuBienne MatepuainoB [ DIeKTpOHHBIH pecypc]: YueOnuk / I
. Mexeuxkwuit, I'. I'. 3arpebun, H. H. Pemernuk; nmox o6m. pen. I'. JI. Mexeukoro, I'. I'. 3arpe-
Ouna. - 3-e u3z., nepepad. u gom. - M. : U3narenscko-Toprosas kopnopauus «JlamkoB u K,
2013. Pesxxum noctyna: http://znanium.com/bookread2.php?book=414836.

8. Bonocyxun B.A. ConpoTuBieHue MaTepuanoB [DNEKTPOHHBIA pecypc|: yueOHUK /
B.A. Bonocyxun, C.1. Esrymenko, B.b. Jlorsunos. — 5-¢ uzn. — M.: PUOP, Uudpa-M, 2014.
Pexxum noctyna: http://znanium.com/bookread2.php?book=390023.
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8.3 IlepeyeHr MH(OPMANMOHHBIX TEXHOJOrHi, MCHOJb3yeMbIX NPH NPOBEACHUH
HAY4YHO-HCCJIeI0BATE]bCKOI padoThl, BKIYas NepeyeHb MPOrpaMMHOI0 odecrieyeHust U
UHG(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

JIMieH3MOHHOE MpOorpaMMHoOe o0ecneyeHue:

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

B T.Y. 0T€YeCTBEHHOE

Astra Linux Special Edition PYCB 10015-01 Bepcunu 1.6.

CIIC Koncynbrantllntoc

Kaspersky Endpoint Security nmst Ouzneca CtanaapTHBbI

Cucrema aBTomMaruzupoBaHHoro npoektuposanus KOMITAC-3D

CBo0oaHO pacnpocTpaHsieMoe JIMIeH3HOHHOEe IPOrPaMMHOe obecreyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome, Mozilla Firefox

B T.4. OTeYeCTBEHHOE

Sunexc.bpaysep

HNudopMmannoHHbie CIpaBOYHbIE CHCTEMBI

— EnnHoe okHO JlocTyna K 06pa3oBaTeabHbIM PECYpCcaM — PEKUM JIOCTyTIa:
http://window.edu.ru/

— UIIC «Koncynprantllntoc» — pexum gocryna: http:// www.consultant.ru/

— Unrtepdakc - LleHTp packpeIThs KOpHopaTUBHON HH(pOpMaLK (CEpBEP PaCKPBITUS
uHbOpMaIlMN) — peXKUM AocTyma: https:// www.e-disclosure.ru/

— Nudopmarmonno-npasosoit nmopran TAPAHT.RU — pexxum goctyna:
http://www.garant.ru/

— ABTOMAaTH3MpOBaHHas CIIpaBoOYHas crucTeMa «CenbX03TeXHUKa» (Web-Bepcus) - pexuM
nocTyt: http://gtnexam.ru/

IIpodeccuonanbHbie 6a3b1 JAHHBIX

— Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — pexxum goctyna:
http://elibrary.ru

— Haykomerpuueckast 6a3a naHHbIx Scopus: 0a3a JaHHBIX pedepaToB U LIUTHPOBAHUS —
pexuM nocrtyma: https:// www.scopus.com/customer/profile/display.uri

— O¢dunmanbheiii caift @enepanbHO CIy)Obl rOCYy1apCTBEHHON CTATUCTUKU — PEKUM
noctyra: https://rosstat.gov.ru/ (OTKpBITHIN TOCTYT)

— Poccuiickast Akanemus Hayk, OTKpBITBII TOCTYI K HAyUHBIM YypHaJIaM — PEXHUM JI0-
cryna: http://www.ras.ru (OTKpBITBII TOCTYT)

— OdunmanbHelil caiit MUHHCTEpPCTBA CeNbCKOTO X03stiicTBa Poccuiickoit denepanuu —
pexuM noctyna: http://mex.ru/ (OTKPBITBINA JOCTYII)

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBbI:

- JNeKTpOHHBIN OubmmoTeunsiii katanor Web MPBUC — pexxum noctymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexxum noctymna: https://e.lanbook.com/,

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

- OBC IOPAUT - pesxum moctyma: https://urait.ru/,

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

- 9JIEKTPOHHAs OMOIMOTEeKa U3AaTEeILCKOTO IIEHTpa « Akanemusi»: https://www.academia-
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moscow.ru/elibrary/ (komnekius CITO),
- OBC ®I'bOY BO Bonoroackas I'MXA — pexum poctyna: https://molochnoe.ru/ebs/.

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHue 1 CIUTITHHbI

YueOnas aynuropust 4103 JlaGoparopusi COPOTUBICHHUS MAaTEPUATIOB: JIJIS TIPOBEICHUS
71a00paTOPHBIX 3aHATUH.

OcCHaIlIEeHHOCTH:

YyeOnast Mmebenn: cTonbl — 17, cTynbs — 32, gocka MenoBas

OcHoBHOE 000pyIOBaHKE: CTAHOK CBEPIIMIIBHBIN, TOKAPHO-BUHTOPE3HBIN CTAHOK, TEH30-
metp TP-794, umnynscHblil cuetunk MOC-54, npudop BUII-2, konep MasTHUKOBBIH, MallinHa
YMM-20, MamriHa Ha KpyueHue, prudop, onpeAesoluil XapaKTepUCTUKY BUHTOBBIX MPYKUH,
npudop UJLI-1, mpubop, uamepsomuii cratudaeckyro nedopmanuto, reHzomerp MIUJI, Beimpsi-
mutens BCA-4K, crenn o compomary, komockon «[1omumtokey, moisipuckor, noaspumMeTp, aB-
TOMaTUYECKHH yKa3aTeab Harpy3KH, MoJiesib THOKOM Oasiku, TpeHa)kep Mo corpomary, Oaaka
PaBHOTO CONPOTHUBIICHUS.

VYuebnas ayauropus 4305 11 npoBeIeHHs 3aHATUI JEKIIMOHHOTO U CEMUHAPCKOTO TUIIA
(MpakTUYECKUE 3aHATHS); TPYIIIOBBIX U HHANBUAYAIbHBIX KOHCYJBTAIMM; TEKYIIIET0 KOHTPOJIS U
IIPOMEKYTOYHON aTTeCTALNN.

OcCHalIllEeHHOCTb:!

VYuebHas mebenb: ctonbl — 37, cTynbs — 74, kadenpa, 1ocka MeaoBasi.

OcHoBHOE 000pyIOBaHKE: dKpaH Il MpoekTopa | mT., mpoeKTop - 1 mIT., KOMIIBIOTEP B
KOMILIEKTE - | 1IT.

Oo6ecneyenue oopazoBanus ajs aui ¢ OB3

Jliis obecniedyeHrss 0Opa30BaHMUS WHBAIHMIOB M JIUI[ ¢ OTPAHHYECHHBIMH BO3MOYKHOCTSIMH
3I0pPOBbsl peaNu3alysl AUCHUIUTMHBI MOKET OCYIIECTBIATHCA B aIaliTUPOBAHHOM BUJE, UCXOJs
U3 WHIUBUAYATBHBIX TICUXO(PU3NISCKUX OCOOCHHOCTEH W IO JIMYHOMY 3asBIICHUIO 00ydJaroIie-
rocs, B YaCTH CO3/IaHUSA CTICIIUAIBHBIX YCIOBUH.

B cnenmansHbIC YCIOBHS MOTYT BXOJHTH: MPEAOCTABICHUE OTACIBLHON ayJIUTOpPUU, HE-
00XOUMBIX TEXHHUYECKHUX CPEJICTB, MPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOLIETO HEOOXOAUMYIO
TEXHHUYECKYIO TTOMOIIb, BEIOOP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIUU TI0 TOPSIIKY MPOBEICHUS
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUYHOM aTTecTalliy, MCIOJIb30BaHUE CIEIHMATbHBIX TeXHUYe-
CKHX CPEJICTB, MPEOCTABICHHUE TIEpEPhIBa JJI MPHUEMa IHUIIH, JIEKApCTB | JIp.

Jlig nui ¢ orpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI TIPEIyCMOTPEHA OpTaHU3alUs
KOHCYJIBTAITMH C UCIIOJIb30BAHNEM JJICKTPOHHOH TTOYTEHI.

Y4eOHO-MEeTOAMYECKHE MaTepHalbl IS CaMOCTOSITENBHON paboThl OOydYarommxcs W3
YuCia MHBAJIUAOB M JIUI C OTPAHUYECHHBIMHU BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocrasistores
B (hopMax, afanTHPOBAHHBIX K OTPAHUYCHHSIM UX 37J0POBBS M BOCIIPHUITHS HH(DOpMAIIHH:

JIIst I ¢ HApYIICHUSIME 3PCHUS:

- B meyaTHOU (hopMe yBeIUYEHHBIM HIPUGTOM,

- B popMe 3JEKTPOHHOTO IOKYMEHTA.

J5ig au1 ¢ HapyIICeHUSIMH CTyXa!

- B meyaTHoOU (hopme,

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

Jjist 1L ¢ HapyIIeHUSIMEA ONIOPHO-IBUTATEIHHOTO anmnapara:

- B IeyatHou opwme,

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN NepedyeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy-
YaIOMINXCS.
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10 KapTa xoMneTeHI Ui A1 CIUTITAHBI

ConpoTuBjeHne MaTepuasoB (HanpasjeHue noaAroToBku — 35.03.06 — «ArponH:KeHepHUsi»)

Iemn nuCIUTIIMHBI .

MOJTy4YeHre 3HAHUH 00 OCHOBaX paboTHI JeopMUPYyEeMOro Tena;
*  npuOOpeTeHHE HABBIKOB OLIEHKH HAIPSHKEHHOTO COCTOSHHSA 3JIEMEHTOB KOHCTPYKIUH IPH Pa3IMuyHOM 3arpy>XeHHH;
*  INOJyYeHHE HaBHIKOB BBIIIOJHEHHMS IPUKJIAJHBIX HHKCHEPHBIX PACUeTOB.

Banatm JUCIUTITIIINHBI M

OCBOEHHE 3HAaHUH OCHOB paboTHI 1e(OPMHIPYEMOTO TeNa;

*  H3yYEHHUE aNTOPUTMOB PELICHUS 3a/1a4 OLICHKU HAINPSKEHHOTO COCTOSHUS;
*  [OJIyYeHHE HAaBBIKOB BHIOOPA PACUETHBIX CXeM, (POPMYJIMPOBAHHS M PELICHUs 331124 Pa0OTHI AIIEMEHTOB KOHCTPYKIMH;

*  pa3BUTHE HABBIKOB CAMOCTOSITENILHOM PabOTHI C yueOHOW M TEXHUUECKO JIMTEPaTypoid 10 BOIIPOCaM PacueToB Ha MPOYHOCTH, JKECTKOCTh U yCTOM-
YUBOCTb.

B IMpo1eccc OCBOCHUS ﬂaHHOf/'I JAUCHUIUIMHBI CTYACHT (I)OpMI/IpyeT 1 ACMOHCTPUPYECT CICAYIOIINC

O01menpodecCHOHANBHBIC KOMITETCHIIHA

Komnerenuu [Tnanupyemsble pe3ynbraTsl 00yuenus (un- | Texnonoruu ¢op- ®opMa OLICHOYHOI'O CryneHu ypoBHEH OCBOCHHS KOMIIETEH-
Wnpeke DopMyIHpOBKa JIMKATOPbI TOCTHXKEHUSI KOMIIETEHIIMH) MUPOBAHHUS cpescTBa 012071
OIIK-1 Crocobnocth pemrath TH- | U 1opk.;. JleMOHCTparus 3HaHMA OCHOB- Jlexuun TecTupoBanue Iloporoselii ypoBeHb
MOBBIC 3aJa4ll MPOQECCH- | HBIX 3aKOHOB MAaTEMAaTHYECKUX, €CTe- (yaoBJ1€TBOPUTEIbHbI)
OHAJPHON  NIEATCNPHOCTH | CTBEHHBIX U  OO0IIENpodecCHOHATBHBIX JlaGopaTtopHbIe Otuer o nmabopatopHoii | JleMOHCTpanus 3HAHUI OCHOBHBIX 3aKO-
Ha OCHOBE 3HAHWH OCHOB- | TUCIHIUIMH, HEOOXOIMMBIX IS PEIICHHS 3aHATHUS pabote HOB MAaTEMaTHYECKHUX, ECTECTBEHHBIX U
HBIX 3aKOHOB MaTeMaTH- | TUTOBBIX 3a/lad B OOJIACTH arpoHH)KEHe- obmenpoheccHoHaTFHBIX JUCLUIUINH,
YECKUX M ECTECTBEHHBIX | PHUH. [IpakTuueckue VYeTHbli onpoc HEOOXOAWMBIX IJISi PEIICHHUS THIIOBBIX
HayK ¢ mpumeHeHueM uH- | U1-2opk.. Vcmonp3oBaHue 3HaHWHA OC- 3aHATHA 3a/1a4 B 00JIaCTH arpOMHIKEHEPHH.
(hopmaroHHO- HOBHBIX 3aKOHOB MAaTE€MaTHYeCKUX U IIpoaBuHYTHII YpOBeHb
KOMMYHHUKAIIHOHHBIX TEX- | €CTECTBEHHBIX HAyK I pemeHus craH- | CaMocTosiTenpHas PacuerHo-rpadrueckas (xopouo)
HOJIOTHH JIApTHBIX 3a]1a4 B arpOUHKCHEPHUH. pabora pabora Hcnonb30BaHne 3HAHUH OCHOBHBIX 3aKO-

U-30nk.1. [IpumeHenne wHQOpPMAIHOH-
HO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
PEIICHUU THUIOBBIX 3aJa4 B 0O0JAcTH ar-
POHMHXEHEPHUH.

N-4omk.;. Vcnionb3oBaHue crieruagibHBIX
mporpaMM U 0a3 JaHHBIX IPU pa3padoTKe
TEXHOJIOTUH W CPEACTB MEXaHU3alHMH B
CEJILCKOM XO3SICTBE.

HOB MAaTEeMAaTHU4YCCKUX U CECTCCTBCHHBIX
HAayK JIJid pe€lIC€HUA CTaHAAPTHBIX 3aJ1a4 B
arpOMH)KEHEPHH.
Bbicokuii ypoBeHb
(OTJIMYHO)

[Tpumenenne MHGOPMALTMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pe-
LIEHWU TUIOBBIX 3a7iad B 00JacTu arpo-
WH)XEHEPHUU. Hcnonb3oBanue
CHENMATIbHBIX MPOrpaMM U 0a3 JaHHBIX
npu pa3pabOTKe TEXHOJIOTHI U CPEJCTB
MEXaHMU3aIUH B CEJIbCKOM XO034HCTBE.
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