MuHuCTEpCTBO CENIbCKOro Xo3srcTBa Poccniickont denepaunu
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BbIcuIero oOpa3oBanus «Boiorojckas rocyaapcTBeHHas MOJIOYHOXO3HCTBEHHAs aKaeMusl
uMenu H.B. Bepemarunay

WmxenepHslii pakyapTeT

Kadenpa snepreTnueckix CpeacTB U TEXHHUECKOTO CepBUCA

PABOYAS TIPOTPAMMA YYEFHOM JUCIATIIAHBI

COIIPOTUBJIEHUE MATEPHUAJIOB

Hamnpasnenne noarotoBku 27.03.01 CrangapTuzanus 1 METPOJIOTUS
[Tpoduns noaroToBKM Crangaptuzanys u cepTuuKanms B MULIIEBOM OTPaciu
KBanudukanus (cTeneHb) BEITYCKHUKA bakanasp

Bonorna — Mosounoe
2023



JIUCT COTJIACOBAHUM

[Tporpamma cocraBiieHa B coorBercTBuu ¢ TpedoBanusmMu @I'OC BO no HampaBieHHIo
noaroroBku 27.03.01 Cranmaptu3zauusi 1 METPOJIOTUS

Pazpaborumku: ct. mpenogasarens C.B. Ialiquaeit

[TporpamMma omoOpeHa Ha 3aceanuu Kadeapbl SHEPrETHUSCKUX CPEICTB U TEXHUIECKOTO
cepBuca oT «24» ssuBapst 2023 roaa, mpoTokon Ne 6.

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

PaGouas mporpamma IUCHUIUIHHBI COTJIACOBAaHA HA 3aCEeJaHUH METOINYECKONW KOMUCCHU
uHxeHepHoro gakynbrera «16» gespans 2023 roga, mporokoin Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCHH: KaH/I. TEXH. HayK, NOIeHT bepnennukos E.A.



1. Heau 1 3a7a9u TUCHUILJIMHBI

Jucrumiaraa «ConpoTHBICHHE MaTEPHUAIOBy OTHOCHUTCS K AMCHUILIMHAM, CIIOCOOCTBY-
OIUM Pa3BUTHIO MATCMATHYCCKOI'O, IMMPOCTPAHCTBCHHOI'0O U TCXHUYCCKOTO MBIINUJICHHUA W IIOJTY-
YEHUS HaBBIKOB PEIICHUS] HHKCHEPHBIX 3a71a4.

Ileau npenoaBaHus AUCLUTIIMHBL:

®  [IOJlyYeHHUE 3HaHUH 00 OCHOBax paboThI JeopMUpPyEMOro Tena,

e mpHoOpeTeHHe HABHIKOB OLIEHKH HANPSHKEHHOTO COCTOSHUS 3JIEMEHTOB KOHCTPYK-

M TIPU pa3InYHOM 3aTPYKEHHUH;

° MOJIYYCHHUEC HABBIKOB BBLINTOJTHCHUA MMPUKIIAAHBIX HHXXCHCPHBIX PACUYCTOB.

3aiayu IMCHMIINHBI:

®  OCBOCHHE 3HAHUI OCHOB PabOTHI 1e(HOPMHUPYEMOTO TEIIa;

®  H3ydYeHHE AITOPUTMOB PELICHUS 3a/1a4 OLCHKH HAIPSKEHHOTO COCTOSHHUS;

® [IOJlyYCHHE HABBIKOB BHIOOPA pacYETHBIX CXeM, POPMYIMPOBAHHS M PEHICHHS 337134

paboThl 371EMEHTOB KOHCTPYKLUY;

®  pa3BUTHE HABBIKOB CaMOCTOSTEIBbHON pabOThl ¢ y4eOHON M TEXHUYECKOU JTUTEpaTy-

pOii 1o BompocaM pacueToB Ha MPOYHOCTH, JKECTKOCTh U YCTOHYUBOCTD.

2. MecTo y4eoHoii qucuumuiaabl B cTpykrype OOII BITO

Jucuunnuza «ConpoTUBIIEHNE MAaTEPUATIOBY OTHOCUTCA K 00s13aTesibHOMN yacTu bioka 1
«ducuumineel (MOZYNN)» OCHOBHOM 00pa3oBaTelbHON MpOrpamMMbl BbBICIIET0 0Opa3oBaHUs
(OOIT BO) no namnpasnenuto noarotoku 27.03.01 Crangapruszanus u metposiorus. Muaexe no
yuebHomy iany — b1.0.20.02.

K uncity BXOJHBIX 3HAHHMHA, HABBIKOB W KOMIIETCHIIUH CTYACHTA, MPUCTYMAIOMIETO K H3Y-
YEHUIO AUCHUIUIMHBI «CONPOTUBIICHHE MAaTEPHATIOBY, TODKHO OTHOCUTBCS CIIEAYIOIIEE:

®  BIAJCHHE KYJIbTYpPOU MBIIICHUS, CHOCOOHOCTHIO K O0OOIICHHIO, aHATTU3Y, BOCIIPHSI-

THIO MH(OPMALIUY, TIOCTAHOBKE 1I€JIM U BBIOOPY MyTeH ee JOCTHKEHHUS;

®  BJAJICHHE OCHOBHBIMH MOHATUAMHU (PU3UKU, MATEMATUKH, TEOPETUUECKON MEXaHUKHU,;

®  yMEHHE JIOTHYECKU MBICIIUTb.

OcBoenne yueOHON TuCHUIITMHBI «COMPOTUBIIEHUE MaTEPHATIOB» Oa3UpyeTcsl Ha 3HaHU-
X ¥ YMEHUSX, TIOJTYYEHHBIX CTYyJEHTaMH TPY U3yYCHUN TaKUX JUCIUIUIIH KaK:

®  MaTeMaTHKa;

e  (¢usuka;

e TeopeTuyeckas MEXaHUKa.

3HaHus, yMEHUs M HaBBIKH, (pOpMUpyeMble TaHHOW MUCIUILIMHON, HEOOXOTUMBI IS
U3y4YEHHsI COMMYTCTBYIOIIUX U MOCIEIYIOUINX AUCIUIUINH:

e  JleTaJli MalllMH;

®  TPOYHOCTH M TUHAMHKA MEXaHU3MOB;

®  [IPOLIECCHI U anmnapaThl MUILEBLIX TPOU3BO/ICTB;

®  TEXHOJOTHYeCKoe 000pyI0BaHUE.



3. Komnerenuuu odyuaomerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHHA

AUCHUIIJINHBI

Kox n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETEHIIMH JIOCTYIKEHHST KOMIIETEHIIMH
OIIK-1 Cnocob6en ana- | UJI -1 ox-1. [leMOHCTpHpyeT 3HaHHWE OCHOBHBIX 3aKOHOB XMMHYECKHX
JIU3UPOBATH 3aJIa4M | TUCIUILUIMH, HEOOXOMUMBIX JUIS PEHICHUS THUITOBBIX 33Ja4 M BO3MOXK-
npodhecCHOHATBLHOM HOCTEW HMHTEPHET-PECYPCOB M IMPOTPAMMHBIX MPOIYKTOB IMPHU pellie-

IeITEJIbHOCTH Ha OC-
HOBE IIOJIOKCHUM, 3a-
KOHOB M METOIOB B
00JIaCTH €CTECTBEHHBIX
HayK U MaTeMaTHUKH

HUM TPOPECCUOHATBHBIX 337124

NN -2 onx-1. Viconb3yer 3HaHWS OCHOBHBIX 3aKOHOB XMMHYECKHX
HayK JJIs peUIeHUs CTaHJAPTHBIX 3a7a4 U CICIHAIN3UPOBAHHBIC WH-
(dhopMarnoHHbIe 0a3bl JAaHHBIX IS TIOUCKA COCTUHEHUH, U3YUICHUS MX
CBOMCTB, TPUMEHEHHUS B IPOU3BOJICTBE MPOAYKTOB IMUTAHUS

NN -3 onk-1. [Ipumensier nHPOPMAITMOHHO-KOMMYHUKAIITMOHHBIE TEX-
HOJIOTHH B PEIICHUH TUIIOBBIX 3aja4

OIIK-2 Crniocoben
dbopmynupoBath 3aia-
9i TIpo¢eCcCHOHATHLHON
NEeSTENIbHOCTH Ha OC-
HOBE 3HAHUK  MpPO-
buIbHBIX paszenoB
MaTeMaTHYECKUX "
€CTECTBEHHOHAYYHBIX
JVCIIATUTAH

NN -1 onk-2. JleMoHCTpupyeT 3HaHHEe NPOPUIbHBIX pa3/ielIoB XUMUYe-
CKHMX JHUCIMIUIMH, HEOOXOIUMBIX JUIsl PEIICHHS THUITOBBIX 33J1a4 U BO3-
MOYKHOCTE HMHTEPHET-PECYPCOB U MPOrPAMMHBIX MPOIYKTOB IPH
penieHuu Tpo(ecCHOHABHBIX 3a/1a4

N -2 onk-2. Ucnionb3yeT 3HaHMS TPOGUIBHBIX Pa3/Ie]iOB XUMUYECKUX
HayK JJisl pelI€HUsl CTAHJAPTHBIX 3aJa4 U CIEeLHATM3UPOBAHHBIE WH-
(dbopMarmoHHbIe 0a3bl JaHHBIX IS TIOUCKA COCTUHEHUH, U3YICHUS MX
CBOMCTB, IPUMEHEHUS B MTPOU3BOJCTBE MPOIYKTOB TUTAHUS

NN -3 onk-2. [Ipumensier 3Hanust TpoGUIBHBIX Pa3eioB XUMUYECKUX
TUCHUIUIAH 1751 GOpMYyIUpPOBaHUs 3a7a4 B NpodecCHOHAIbHON Aes-
TEILHOCTH

4. CTpyKTYypa " coepkaHue TUCHUILTHHBI

OO0t 00beEM IUCHUILIMHEI COCTABIAET 4 3aUE€THBIX €UHUIIEL.

4.1. CTpyKTypa IMCHUILTHHBI

Bcero ouHo Bcero 3a04n0
Bun yueOHoM Harpy3ku 3 cemectp 3 Kypc
(3uMHSIS ceccust)

AyIHMTOpHBIE 3aHATHA (BCETro) 68 18
B mowm uucne:

Jlexuun 34 8

JlaGopatopHbie paboThHI 17 6

IIpakTrHueckue 3aHATUS 17 4
CamocrosiTejibHast padoTa (Bcero) 67 117
Bua npomexxyTodHON aTTecTanuu DKk3aMeH

IK3aMeH Kontponbnas pado-
Ta

OO0m1as Tpya0€MKOCTb, YaChl 144 144
3auéTHEIE €TUHUIIBI 4 4

4.2. Conepxanue pa3ieoB TUCHUILITAHBI

Pa3zoen 1. Beeneuue




OCHOBHBIE TIOHSATHSI, 33]]Ja4d 1 METO/IbI COITPOTHBIICHHS MaTepUaoB. PeanbHbIil 00BEKT 1
pacuetHas cxema. Cuiibl BHEIIHUE U BHYTpeHHUE. MeTon ceueHuit. [lepememenus, nepopmanun
U HanpspkeHusa. OOIIue TUIIOTE3bl CONPOTUBICHUSI MaTepraioB. [IpUHIMITEI pacdeTa JIEeMEHTOB
KOHCTPYKIMI HAa IPOYHOCTh U KECTKOCTb.

Paszoen 2. I'eomeTprueckre XapakKTEpUCTUKH IJIOCKMX CEUEHUN

Crarnueckre MOMEHTBI. MOMEHTBI MHEPILIUA: OCEBOM, MOJISIPHBIN, IIECHTPOOSKHBINH. Teo-
peMbI 0 MOMEHTaxX MHepUuu. MOMEHTHI uHepIu npocreimx ¢uryp. [ToBopoT oceii. 3aBucu-
MOCTH MEXJy MOMEHTaMU MHEPIUH IpU npeoOpa3zoBaHUM KOOpAUHAT. [ J1aBHbIE OCH U TJIaBHBIE
MOMEHTbI MUHEPLIUU CEUEHUS.

Pa3zoen 3. PactsxkeHue u cxxarue

Omnpenenenre NMpPOJOJIbHBIX CHJI U HOPMAaJbHBIX HAIPSDKEHUM B Pa3IMUHBIX CEUEHMSIX
crepkns. 3akoH ['yka. Koadpdunment Ilyaccona. Moaynas MpoaoabHON yNpyrocTd. Y CIoBUS
IPOYHOCTH U KECTKOCTH.

DKCIEepUMEHTAIbHOE U3yUEHUE pacTshkeHus-cxkatud. [{uarpamma pactskenus. [lepene-
Jbl MIPONIOPLHUOHAIBHOCTH, TE€Ky4ecTH, npoyHocTu. IlnactuynocTts, Xpynkocts. Jlomyckaemble
Hanpspkenus. Koadduiment 3anaca npoynoctu. Pacuer netaneii Ha pacTsKeHHE.

HanpspkeHnss B HAKJIOHHBIX CEYEHHAX. YUYeT COOCTBEHHOIO Beca IpU PaCTAKEHHH-
cxatuu. bpyc paBHoro conpotusieHus. [loHsTHE O cTaTUYECKH ONPENEIMMBIX U HEONPEAEIIH-
MBbIX cucTeMax. OCOOEHHOCTH CTaTUYECKU HEOIIPEIEIUMbIX CUCTEM.

Paszoen 4. [Inockuii u3rud 6anku

YucTeiil 1 monepeunslii n3rud. BHyTpeHHUe cuiioBbie (PaKTOphI: MONEepEUHbIe CHITBI U U3-
rubaromue MmomeHThl. [locTpoenue smrop Q u M s npocteitmux cxem 6anok. CocraBieHue
smop Q u M no yuactkam. OmpeneneHre ONOpPHBIX peakiuii U moctpoeHue smop Q u M s
Oaox.

Hanpspokenus npu uuctoM U nonepeyHoM usrube. 3akoH ['yka. @opmysibl &KECTKOCTH.
Tpu Buga pacueToB Ha U3rH0. MOMEHT CONTPOTUBIICHHUS.

Kacarenbusle Hanpsbxkenus npu usruoe. @opmyna Kypasckoro. Ilepemerienus npu us-
rube. Juddepennmanpupie ypaBHEeHUSI KPUBU3HBI, YTJIa HAaKJIOHA U Mporubda 6anku. ['pannynbie
YCIIOBUS. YHHUBEPCATBHOE YPaBHEHUE H30THYTOM OCHU OaJIKu.

banku ¢ Heckonpkumu yuactkami. IIpaBuno Knebma. Cnoco6 oTOpachiBaHHS KOHCOJIH.
[Toctpoenue ynpyroit nuaun 6anku. [IpoekTHpoBOYHbIN pacyeT mpu u3ruoe.

Omnpenenenue nepeMeneHuil st KOHCOJIbHBIX Oanok. banku nepemennoro ceuenus. Co-
craBHbIe Oaniku. Cpe3aroliee ycuime.

Pa3zoen 5. Cnpur. Kpyuenue

UwucTelif cABUT U ero 0coObeHHOCTH. 3akoH ['yka mpu ciBure. 3aKOH MapHOCTU KacaTelb-
HBIX HanpsbkeHui. Kpyduenue Opyca ¢ KpyrisIM nonepeyHsiM ceueHreM. [1oaspHblii MOMEHT co-
NPOTUBJICHUS. YTOJI 3aKpy4yMBaHUS U Yroji cisura. Pacuer BanoB Ha mpouyHocTh. [locTpoeHue
3MI0p M,y ¥ KacaTeIbHbIX HAIPSKEHUH.

Oco0eHHOCTH pacyeTa CTep)KHEH ¢ HEKpPYIJIbIM MoINepeuHbIM cedeHueM. Hampsokenus u
neGopMaluu Npu Kpy4eHUH TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO U 3aKPBITOTO MPOQHIIS.

Pa3zoen 6. OcHOBBI TEOPUHN HANPSYKEHHOTO U APOPMUPOBAHHOTO COCTOSHUS

HanpspkeHHOE cocTOssHHE B TOUKE. [ TTaBHBIE IJIOMIAIKHU U TVIABHBIE HAPSKEHUS.

[ToTeHunanpHas 3HEprus ynpyrux AepopManuil Ipu CIOXKHOM HAIMpPsHKEHHOM COCTOSI-
HUU.

['unoTe3bl NPOYHOCTH MPH CIOKHOM HAIPSHKEHHOM COCTOSIHUM B TOUKE.

Paszoen 7. Ci10)XHOE CONIPOTUBIIEHUE

N3ru6 c kpyuenuem. OmnpesneneHne HANPSKEHHOIO COCTOSIHUS B OMACHBIX TOYKaX cede-
Hus. OrnpeneneHue >KBUBAIICHTHBIX (IPUBEICHHBIX) HANpPSHKEHUH MO OJHOW M3 TMIOTE3 MpoY-
HOCTH.

Kocoit u3ru6 (uemnockuit). OnpeneneHre HOPMAaIbHBIX HANpPsDKEHUH U TOJIOKEHUS
HEUTPAIBHOTO CIIOS. Y CIIOBUS MPOYHOCTU. OmpeiesieHne nepemMerieHui.



BuenentpenHoe pactskeHue-cxkatue. OnpenesieHUEe HANPSHXKEHUH U TOJOKEHUS
HEUTPAJIBHOTO CJI0s1. Y CIOBUS MPOYHOCTHU. Pannyc nuepuuu. SAnpo ceueHus.

Pazoen 8. Ilpononbublii n3rud. CTepKHEBBIE CUCTEMbI

[Tpononwubiil n3rub. [lonsarue o6 ycroitunBoct. Kputnueckas Harpyska. @opmyna Di-
nepa. Bausianue crmocoba 3akperuieHus: KOHIOB cTepxkHs. Dopmyna Scuuckoro. OO00IICHHBIH
meto. Kputnueckue HanpshxeHus. Pacuer Ha npononbHbiil u3rn6. Crnocod nocienoBaTeIbHOTO
IpUOIMKEHUS.

CrepxnaeBble cucteMbl. Pama. @epma. Jlnarpamma Makcsenna-Kpemonsl. Pacuet cratu-
YEeCKH OIpeIeTuMOn (hepPMBI.

Pazoen 9. Metoibl onipeiesieHUs ITepeMeIeHUu I

Teopema o B3ammuOCTH paboT. Teopema Kactunbsino. Merog Mopa st onpeseneHus
nepemenienuii. Cnocod Bepemaruna (MeTo eIMHUYHBIX CUJT), TPUMEHSIEMBbII JIs1 OTIpeeNICHUs
IIepEMEILICHUMN.

Pazoen 10. Pacuer cTaTU4ECKH HEOIPEACIUMBIX CUCTEM

Cratuuecku HeompenenuMble Oanku. AHamUTHYeCKUi crocod. Crocod cpaBHEHMS Jie-
dbopmariuii.

Hepaspesnsie 6anku. Teopema Tpex MOMEHTOB. MeTo 1 GUKTUBHOM OaKu.

Cratuuecku onpeaenumelie pambl. [Toctpoenue smwop Q u M u onpenenenue nepemerie-
HUU U1t paM 110 crioco0y Bepemaruna.

Cratudecku HeompeaenuMble paMbl. PacueT craTHYecKu HEONMpPENEIUMbIX CTEPIKHEBBIX
cucteM cuil. BeiOop OCHOBHOM CHCTEMBbI, KAHOHUYECKHE YPABHEHUS MEPEeMEIIECHUM, T0a00p ce-
YEeHHUS.

Paszoen 11. [lunamMuyeckoe 1€HCTBUE HATPY3KU

Pacyerbl Ha TPOYHOCTH MpU JWHAMUYECKUX HaArpys3kax. PacdyeTbl Ha HpPOYHOCTH NPHU
yIapHbIX Harpy3kax. YcCTaJoCTh MaTepuanoB. Bompocsl Ha/leXHOCTU M JOJTOBEYHOCTU MU
pacueTax JeTainei.

4.3. Pa3zgenpl IMCOMILINHLI U BU/ 3AHATHI

Jﬁ‘)/']ig Pasnen nucriuninHel Jlexmun JI3 I13 CPC Bcero
1 | Beenenue 2 1 - 4 7
9 FeOMeTqueCKHeuxapaKTepI/IchH 2 B 9 8 12
TUIOCKHUX CCUCHUH

3 | Pactsbkenue u cxxatue 4 6 4 8 22

4 | Tlnockuit nu3rud 6ankm 4 6 4 8 22

5 | Casur. Kpyuenue. 2 2 2 8 14

6 OCHOBBI TCOPHH HAMPSKCHHOTO U 4 B B 5 9
1e(OPMUPOBAHHOTO COCTOSTHHS

7 | CnoxxHOE COMPOTUBIICHUE 4 2 2 8 16

8 [IpononpHsiit n3rubd. CTepKHEBBIE 4 B 2 4 10
CHCTEMBI

9 MevTonH OIpeJIeIICHU TIEpEMeEIIIe- 2 B 1 6 9
HUH

10 Pacuer cratnuecku Heonpenenu- 4 B B 4 8
MBIX CUCTEM

11 E;HaMquCKoe JIEUCTBUE HATPY3- 2 B B 4 5

Bcero 34 17 17 67 135

JI3 — naboparopHble 3aHATHS
[13 — mpakTHUeckue 3aHATHS




CPC — camocrosiTenpHas paboTa CTyieHTa

5. Marpuna ¢popmMupoBaHusi KOMIETCHIMA 10 IUCUMIJINHE

Oo6menpodeccuonansupie | OOIICE KO-
Ne Paznensl, TeMbI TUCIUTUTHHBL KOMIIETEHIMH JINYECTBO
OIIK-1 OIIK-2 |koMmIieTeHLInY

1 | BBenenue + + 2

2 | I'eomeTpuyeckue XapaKTEPUCTUKU TUIOCKHX + + 9
CCUCHHI

3 | Pactspkenue u coxaTue + + 2

4 | Tlnockuii u3ru6d Ganku + + 2

5 | Cusur. Kpyuenue. + + 2

6 | OCHOBBI TEOPUH HAIPSHKEHHOTO U AepopMu- + + 2
POBaHHOTO COCTOSIHUS

7 | Cii0)XHO€ COITPOTUBJICHHE + + 2

8 | Ilpononbublit n3rub. CTep:KHEBbIE CUCTEMBI + + 2

9 | Merob! onpeieICHsI IIepeMEIeHU N + + 2

10 | Pacuer cTaTn4ecKu HEONPEIEIUMBIX CHCTEM + + 2

11 | lunamuueckoe NeHCTBUE HATPY3KU + + 2

6. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

OO0beM ayAUTOPHBIX 3aHATUI Bcero — 68 yacoB, B TOM 4ucie ek — 34 yaca, nabopa-
TOpHBIE PaboTHI — 17 yacoB, mpakTudeckue paboTel — 17 4acos.
VY 1enbpHBIN Bec 3aHATHI, TPOBOIUMBIX B HHTEpaKTUBHOU (opme, — 50% oT oObema ayau-
TOPHBIX 3aHATHI.

o Hcnonb3yemble HHTEpaK-
o 5| Bm HaunmeHnoBaHue TeMbl TUBHBIE 00pa30BaTENIbHbIE Komrectso
© 2| samaTys P 4acoB
TEXHOJIOTHH

3 | Jlexuus | Beenenme Jlexuus-Buzyanuzanus 2

3 | Jlexuus | I'eomeTpuueckue XxapakTepuCTUKH | JIeKuusa-BU3yanu3anus 2
IJIOCKHUX CeYeHUN

3 | Jlexmust | PactsbkeHme u coxatue Jlexuus-Bu3yanuzanus 4

3 Jlexuus | ITmockuit u3rud Oanku Jlexums-Buzyanuzanus 4

3 | Jlexkmust | CnBur. Kpyuenwe. Jlekuus-Bu3yanusanus 2

3 | Jlexuust | OCHOBBI TEOpHUH HANpsKEHHOTo U | JIeKuusa-BU3yanu3anus 4
Je(hOpMUPOBAHHOTO COCTOSHUS

3 | Jlexuus | CiaoxHOE CONMPOTUBIICHNE Jlexuus-Bu3zyanusanus 4

3 | Jlexmus | IlpomonbHseiid m3ru6. CrepxkHeBble | JIeKnus-BU3yaTH3amus 4
CUCTEMBI

3 | Jlekmust | MeTobl onipeieieHHs TepeMe- Jlekuus-Busyanusanus 2
HICHUH

3 | Jlexuust | Pacuer cratnuecku Heompenenu- | Jlekuus-Bu3yaau3anus 4
MBIX CUCTEM

3 | Jlexuus | Jlunamuueckoe aAeWcTBUE HArpy3- | Jlekuus-Bu3yanu3anus 5
KU

Hroro: 34




/. YueOHO-MeTOaAMYECKOe o0ecreYeHre CAMOCTOAATEJbHON PadoThl
cTyaeHTOB. OueHOYHbIe CpeIcTBa JUIA TEeKYLIero KOHTPOJs YclHeBaeMOCTH,
NPOMeKYTOYHOM ATTECTALMH M0 UTOraM OCBOEHHS THCIMIIJIMHbI

7.1. Buabl caMOCTOSATEIbHOM PA00ThI, MOPSJA0K UX BHINIOJHEHUS U KOHTPOJISA

CamocrosrenbHas paboTa CTyI€HTOB IPeAyCMaTPHBACT:

®  OCBOCHHE TEOPETHYECKOI0 Kypca MO BCeM pasjesiaM JUCIUILINHEI,

® [OArOTOBKA K TaOOPATOPHBIM U MPAKTHUYECKUM 3aHATUSM (OCBOECHHE TEOPETHUUECKUX
OCHOB, 0(popmIIeHHE TUCHbMEHHOT'O OTYETa, PEelIeHUE 3a7a4 10 TeME);

e  BBINIOJHEHUE WHUBUIYaJIbHBIX 3aJaHUN (pacdeTHO-TpaduIecKuX padoT) MO OCHOB-
HBIM pa3jeliaM JUCIUILTHHBL

Jlis  camocTosITeNbHOM PabOThl  CTYIEHTOB pa3paboTaHbl cleAyomue yyeOHO-

METOUYECKHUE 10COONS:
1. ComnporuBnenue marepuanoB: Metoaudeckue ykasanus u 3amanus / Coct. C.B.
latimuneii, FO.B. Bunorpamosa. — Bonormaa — Momounoe: U1 Bomoroackoit TMXA, 2021.

Temartuka pacueTHO-TpapuUecKux padoT:

1. Onpenenenne NOJI0KESHUS TTIABHBIX OCEH U TIIABHBIX MOMEHTOB CIIOKHON (UTYPHI.

2. [IpoeKTHPOBOYHBIN pacueT OAJIKK Ha U3THO.

3. IIpoeKTHPOBOYHEIIA pacyeT Baia.

4. TIpoekTUpOBOYHBIN pacueT (HepMbl.

JU1st KOHTPOJIS TEKYIIEH yCTIeBaeMOCTH CTYIEHTa MTPOBOIUTCS:

e mpoBepka paboueii TeTpaau AJs J1a0opaTOPHBIX pabOT CTyAeHTa (MUCHMEHHBINH OTUET
1 00sI3aTeIbHAs €ro 3allnTa);

® [POBEpKa U 3alUTa HHIUBUIYaTbHBIX 3aIaHUH;

e  TeKyllas MPOBEepKa 3HAHUIA.

7.2. KoHTpOJIbHBIE BONPOCHI IJIsl CAMOIIPOBEPKH

Paszoen 1. Beenenue

1.1. 3amaun, nens u npeamer kypca. 1.2. Knmaccudukamus dopm TtBepabix Ten. 1.3.
Knaccudukanus Baemnux ycunuid. 1.4. I'unoressl o cTpykType u aeopMalliOHHBIX CBOMCTBAX
TtBepablx Ten. 1.5. [lpunnunsl. 1.6. Buyrpennue ycunus. Meroa ceuenuid. 1.7. HampspkeHwus.
1.8. Jlebopmanmu u mepeMenieHusl.

Pazoen 2. I'eomeTpryueckre XapakTepUCTUKU MIIOCKUX CEUYCHUN

2.1. TlonsTHE O TEOMETPHUECKUX XapakTepucTukax. 2.2. LleHTp TspkecTn ceuenms. 2.3.
Cratnueckuii MOMEHT Iulomaau ceyeHus. 2.4. MOMEHThl HMHEpIMM CEYEHMs: OCEBOH,
LHEHTPOOEKHBIM, moysgpHbId. 2.5 MomeHT comporuBieHus cedeHus. 2.6. H3meHeHue
FeOMETPUYECKUX XapaKTepUCTUK MpU MapajuleIbHOM MEepeHoce KOOpAMHATHBIX oceil. 2.7.
M3MeHeHHe MOMEHTOB WHEpPIMH TpU IOBOPOTE KOOPAWHATHBIX oceid. 2.8. InaBHbIE
LEHTpaJIbHbIE OcH. 2.9. [ 1aBHBIE IIEeHTpabHbIE MOMEHTHI HHEPLIUH.

Pazoen 3. Pactsxenue u cxarue

3.1. [IpononbHble cuibl U ux 3mmopsl. 3.2. Hopmanbuble Hanpsbkenust. 3.3. Jledhopmanmu.
VY nunenue (ykopouenue). i3menenue nonepednsix pasmepos. 3.4. 3axon ['yka. Koaddumment
ITyaccona. 3.5. [lepememienus. 3.6. HanpskeHus Ha HaKJIOHHBIX Iuiomaakax. 3.7. Jlomyckaemoe
HamnpspKeHue. Y coBue NpoyHoCcTU. 3.8. Tumel pacuyeToB Ha MPOYHOCTHh. 3.9. Metoauka pacuera
CTaTUYECKU Heompeaenumsbix cucteM. 3.10. Yder coOcTBeHHOTO Beca.

Paszoen 4. [Inockuii monepeyHblid U3ruo

4.1. Buyrpennue ycunus B Oankax. 4.2. Jluddepennuanbias 3aBUCUMOCTh Mexay Q u
M. 4.3. Dnropbl BHYTpEHHHX YyCWJIMHA B Oallkax M METOJIWKa WX MOCTpoeHHs. 4.4. Dmropbl
BHYTPEHHUX YCWIMHA B pamMax M METOAMKa UX moctpoenus. 4.5. HopmanbHble HapsHKEeHUS TPU
usrube. Ycinosue npoyHoctu. 4.6. KacatenbHble HanpsHKeHUs Ipy U3rude. Y ciaoBue MPOYHOCTH.
4.7. Tlepememenuss npu u3rube. OcHOBHOe MuddepeHnaIbHOe ypaBHEHHE H30THYTOW OcCH
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6anku. 4.8. MeTo1 HENOCPEACTBEHHOT0 MHTErpupoBaHus. 4.9. MeTo | HaYaabHBIX MTApPaMETPOB.
4.10. HanpspkeHHOE cocTosTHME B TOYKax cedeHusi Oanmku. 4.11. Ilomnbplid pacder Oajok Ha
IPOYHOCTD.

Pazoen 5. Cnsur. Kpyuenue

5.1. Nonstue cnsura. 3akoH ['yka. YcnoBue mnpouyHoctu. 5.2. Omropa KpyTSAIIHUX
MOMEHTOB. 5.3. HamnpsbkeHus B CEUYEHHMHU Bajla C KPYIJIbIM IOINEPEYHBIM CEUEHUEM. Y CIIOBUE
npouHocTd. 5.4. 3akon I'yka. YcioBue xecTkocTH. 5.5. Pacder craruuecku HeompeaearuMBbIX
BajioB. 5.6. KpyueHuwe BajloB, MMEIOIIMX HEKPYIJO€ IMONEepeyHoe ceuyeHue. S5.7. Dmopbl
KacaTeJIbHBIX HAPSHKCHUH B CEYCHUH Basla, IMEIOLIETo (hopMy MPsIMOYTOJIbHHKA.

Pa3zoen 6. OCHOBBI TEOPUH HANIPSHKEHHOTO U Je()OPMHPOBAHHOTO COCTOSIHUI

6.1. Hanpsokenus B Touke. 3aKOH MApHOCTH KacaTeNbHBIX HAMpsDKeHWH. 6.2.
Hanpsoxenus Ha rtomaake oomero nogoxkeHus. 6.2. I'maBubie ocu. [maBHbie HanpsokeHus. 6.4.
WMHBapuaHThl HaNpsyKEHHOTO COCTOSHHUA. 6.5. Buasl HanmpspkeHHbIX cocTosiHui. 6.6. Ilnmockoe
HanpspkeHHoe cocTosiHue. [Ipsamas u obpaTtHas 3amauu. 6.7. JledhopmupoBaHHOE COCTOSHHE B
Touke. 6.8. O000mIeHHbIH 3aKk0oH ['yka. 6.9. OTHOCcUTEeNEHOE H3MEeHEeHHE 00beMa. 6.10. Y aenpHas
noTeHLuanbHas »Heprus aedopmupoBanus. 6.11. VYaenbHble NOTEHUUANTbHBIE SHEPTUU
u3MeHeHns oovema u Gopmbl. 6.12. HeoOXomuMoCTh M CYIIHOCTh THIOTE3 MpouHocTH. 6.13.
['mnore3a HaMOOJBIIUX HOPMAIBHBIX HampspDKeHUH. 6.14. I'mmore3a HaMOOJNBIIMX JIMHEHHBIX
neopmanuii. 6.15. I'mnoreza HanOOIBIIMX KacaTeNbHBIX HampspkeHui. 6.16. DHepreruyeckas
runotesa. 6.17. O6o0meHHas runoTeza Mopa

Pa3zoen 7. Cii0)xHOE COIIPOTUBIICHUE

7.1. Koco¥i u3ru0: BHyTpEHHUE YCHIIMS, HOPMaJIbHbIE HANPSDHKEHUS, HeHTpaibHas JTUHMUS,
yCIIOBUE MPOYHOCTH, KacaTEeJIbHbIE HANPSIKEHUS, YCIOBHE IPOYHOCTH, IepeMeuieHus. 7.2.
U3rub c pactsokeHueM (cokatveM): oOLIui ciaydail, BHyTpEHHUE YCHUIIUS, YCIOBHUSI MMPOYHOCTH.
7.3. BHeueHTpeHHOE pACTSKEHHE (CKAaTHE): HOPMAJIbHbIE HAIPSDKEHUs, HEWTpalibHas JIMHUS,
yCIIOBUE TMPOYHOCTH; SAPO cedeHus. 7.4. V3rub ¢ kpydeHHeM: pacueT CTEp>KHS C KPYIJIbIM
MONIEPEYHBIM CEYEHHEM, YCIOBUS MPOYHOCTH; PacUeT CTEPIKHS C MPSIMOYTOJIbHBIM MTONEPEYHBIM
CEYeHHEM, YCIOBHSI MPOYHOCTHU. 7.5. PacueT mpocTpaHCTBEHHOT'O CTEPKHSI.

Pas3zoen 8. I1pononbHblil U3rud. Y cTOMUNBOCTh MEXaHUYECKUX KOHCTPYKIUI

8.1. [lonaTue ycTOHYMBOrO paBHOBECHUS, KpUTHUECKOM cuibl. 8.2. Pemenue JI. Ditnepa.
8.3. BnusiHMe ycnoBHiA 3aKpeIuIeHUs] KOHIIOB CTEP)KHEH Ha BENTMYMHY KPUTHUECKOW CHIIBI. 8.4.
3aBUCUMOCTb «gx —A». 8.5. MeTonka pacyera cKaTbIX CTEpKHEH Ha yCTOMUUBOCTb.

Pa3zoen 9. Metoapl onpesieNieHUs IepeMEICHU I

9.1. [lonatue 00OOIIEHHBIX CUI U NepeMerieHuil. 9.2. PaboTa BHEIIHUX U BHYTPEHHHUX
yeunuit. 9.3. IlpuMeHeHHe NpHUHILIMIIA BO3MOXKHBIX IEpPEMEIEHUN B yNpyrux cucremax. 9.4.
TeopeMbl 0 B3aMMHOCTH paboT U mepemeleHuil. 9.5. OnpeneneHue nepeMerieHuii 1o MeToay
Mopa. 9.6. I'padpoananutuuecknii cnocod Bepemaruna.

Paszoen 10. Pacuer cTaTUUECKH HEONPEAECIUMBIX CUCTEM

10.1. Crenenp cratuueckoi Heompeaenumoctu. 10.2. Metoa cuii: OCHOBHAasl CHCTEMa,
skBUBajeHTHas cucrtema. 10.3. Kanonnueckue ypaBHeHust meroga cui. 10.4. Meroauka pacuera
CTaTMYECKU HEONPEACTUMBIX CUCTEM METOJIOM CHJL.

Pa3zoen 11. Jlunamuyeckoe 1€MCTBUE HATPY30K

11.1. Yuer cui uHEepUMU: paBHOYCKOPEHHOE JIBUKEHUE MPSIMOIMHEUHOTO CTepKHA. 11.2.
Meronuka pacueta Ha ynap (3Heprermdeckuil noaxon). 11.3. Ilpononenseiii ynap. 11.4. Ynuap
npu kpydsenuu. 11.5. Ilomepeunsii ymap. 11.6. Yuer macc coymapsembix tem. 11.7.
Knaccudukanus mexanndeckux koneOanuil. 11.8. Ycunus B konebarenpHoU cucteme. 11.9.
CBoOo1HBIE KOJIE0aHUSI CUCTEM C OJIHOM CTENEeHbIO0 CBOOOIbI O€3 yueTa CUJl COTPOTUBIICHUS U C
yueToM cui conpotusieHus. 11.10. BriHyXJeHHble KoieOaHHsS CHCTEM C OJIHOW CTENEHbIO
cB0oOOABI 0Oe3 yyeTa CUJI CONPOTHUBIEHUS M C ydyeToMm cuil comnpotuBieHus. Koapduuument
JUHAMUYHOCTH. ¥ CIIOBUS IPOYHOCTH.

7.3. Bonipocsl 1J1s Ik3aMeHa



1. 3agaun, uenp u npeaMet Kypca. Knaccuukanus gopm TBEpIBIX TeI.

2. Knaccudukanuss BHEMIHMX yCUIWW. [WMIOTE3BI O CTPYKType W AePOpMAaIMOHHBIX
CBOMCTBAax TBEP/bIX TEIL.

3. BHyTpennue ycunus. MeToa ceueHui.

4. Hanpsokenus. Jledopmanuu u nepeMerieHusl.

5. IloHATMe O TreOMETPUYECKHX XapakTepucTukax. LleHTp TsKecTH CceueHwMs.
Crartuyeckuil MOMEHT IUIOIIAAN CEUEHMSL.

6. MOMEHTBl HWHEPIMH CEYCHUS: OCEBOW, IEHTPOOEKHBIN, NOJAPHBI. MOMEHT
COINPOTUBIICHUS CEUYEHUSI.

7. U3MeHeHHe TIeOMETPUYECKMX XapaKTepUCTHK IpU HapalieIbHOM IepeHoce
KOOPAWHATHBIX OCEM.

8. M3MeHeHMEe MOMEHTOB HMHEPIMU IPU IOBOPOTE KOOPJIAMHATHBIX Ocel. [J1aBHBIE
LIEHTpaJbHbIE OCU. [ TaBHBIE IEHTPAJIbHBIE MOMEHTHI HHEPLIUH.

9. IlpotosibHBIE CUITBI U HOPMAJIbHBIE HAIPSKEHHUS.

10. Ynnunenue (ykopodeHue) crepkHs. V3MeHeHHE NONepeuHbIX pa3MepoB. 3aKOH
I'yka. Koaddunuent [lyaccona.

11. HanpsieHus Ha HAKJIOHHBIX IJIOLIAAKAX.

12. lonyckaemoe HanpsiKeHue. Y ClIoBUe MPOYHOCTH. THUIIBI pacyeToB Ha IPOYHOCTb.

13. Meroauka pacyera CTaTU4E€CKU HEONPEEIINMBIX CUCTEM.

14. YueT coOCTBEHHOTO Beca MpU PACTHKEHUH (CXKATHH).

15. BuyTpeHHue cunoBble (aKTOpPbI: MONEPEUHbIE CUIIbl M U3THOAIOLINE MOMEHTBHI.

16. Iuddepennuansuas 3aBUcUMOCTh MeXAy Q u M.

17. Duropel BHYTPEHHUX YCUJIMA B OalTKaX U METOJIMKA UX IOCTPOCHHUS.

18. HopmainbHble HanpspkeHus pu u3rubde. Y cioBUe IpOYHOCTH.

19. KacarenpHble HanpsHKeHUs IpU U3THOE. Y CIIOBHE TIPOYHOCTH.

20. Ilepememenus npu usrube. OcHoBHOE OU(QepeHIraIbHOe YpaBHEHUE H30THYTOM
ocu OaKy.

21. MeToJ HENMOCPeICTBEHHOTO MHTErPUPOBaHUs. MeTo/] Ha4allbHBIX [1apaMETPOB.

22. HanpsikeHHOE COCTOSIHUE B TOUKAX CEYEHMsI OalKH.

23. IlonHblit pacueT OanoK Ha MPOYHOCTD.

24. Ilonsitue casura. 3akoH ['yka. Y ciioBUe MPOYHOCTH.

25. KpyTamuii MOMEHT U €0 ONpeAcICHUE.

26. HanpsbkeHuss B CEUYEHHMM Bajla C KpPYIJIBIM IONEPEYHBIM CEYEHHEM. Y CIIOBUE
IIPOYHOCTH.

27. 3akon ['yka. YcnoBue )KeCTKOCTH.

28. KpyueHue BajoB, MMEIOIIHUX HEKPYTJIOE MONEPEUYHOE CEYEHHE. DMIOPBI KacaTeIbHbIX
HaNpsDKEHUH B CEUEHUU BaJla, UMEIOIIET0 (popMy MPsIMOYTOJIbHHKA.

29. HanpsbxeHus B TOuKe. 3aKOH MapHOCTH KacaTeldbHbIX HanpsbkeHuil. HampspkeHus Ha
IUIONIA/IKE OOIIEro MOJ0KEHUS.

30. I'naBHbIe ocu. [ 1aBHBIE HANIPSKEHUS.

31. luBapraHThl HANIPSHKEHHOTO COCTOSIHUSL.

32. [Inockoe HanpskeHHOe cocTosiHuE. [Ipsimast u oOpaTHas 3a1a4u.

33. JlepopmupoBaHHOE cocTOsiHHE B TOuke. O0001meHHbIH 3aKkoH [ yKa.

34. OrtHocuTenbHOe M3MEHEHHE oObema. YjenbHass TMOTCHLMANbHAs OSHEPrHs
nedopMUpOBaHUs. Y AeNbHbIE TOTEHIIMATBHBIE YHEPTUH U3MEHEHHSI 00beMa U (POPMBI.

35. I'unote3sl IPOYHOCTH.

36. Kocoil u3ru6: BHyTpeHHHE yCUIIUS, HOpMaJIbHbIE HANpsKEHUs, HEUTpaabHas JIMHUS,
YCIIOBUE MIPOYHOCTH, KacaTebHbIE HAPSYKEHUS, YCIOBUE IPOYHOCTH, IEPEMEILLIEHUS.

37. U3rub c pactspkeHueM (cxkaTtueM): oOmMid ciay4ail, BHYTpEeHHHE YCHIINSA, YCIIOBHS
IIPOYHOCTH.

38. BHeleHTpeHHOE pacTsbKeHue (CKaThe): HOpPMallbHble HampshKEHHs, HeHTpaibHas
JIMHMS, YCIIOBUE MIPOYHOCTH; SIAPO CEUECHHUS.
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39. U3rub ¢ Kpy4eHHEeM: pacueT CTEPKHS C KPYIJIbIM MONEPEYHbIM CEYEHUEM, YCIOBHS
MIPOYHOCTH; PACUYET CTEPKHSA C MPSAMOYTOJIBHBIM MMONEPEYHBIM CEUEHHUEM, YCIOBHSI POYHOCTH.

40. IlonsTHe yCTOMYMBOIO paBHOBECHs, KpuTuUueckod cuibl. Pemenue JI. Oiinepa.
Bnusinue ycnoBuii 3akperyieHus] KOHIIOB CTePKHEH Ha BETMUYUHY KPUTUYECKOM CHJIBL.

41. 3aBUCHUMOCTD «0x —A». MeTOMKa pacyeTa C)KaThIX CTEP)KHEH Ha YCTOHYHUBOCTb.

42. Tlonstre OOOOIICHHBIX CHJI W TiepeMmenieHuil. Pabora BHEMIHWX W BHYTPEHHUX
YCUIIHM.

43. TeopeMbl 0 B3aUMHOCTH PadOT U MepEMEIICHUH.

44. OmpeneneHue mnepemenieHuii mo merony Mopa. I'padoananmuruyeckuit crnoco0
Bepemaruna.

45. CreneHb CTAaTUYECKOW HEOMpEACNIUMOCTH. MeToa CHll: OCHOBHAas CHCTEMa,
SKBHUBAJIEHTHAs cucTeMa. KaHoHHUeckHue ypaBHEHUSI METO/Ia CUJL.

46. Mertoauka pacyeTa CTaTU4E€CKH HEONPEAEIUMBIX CUCTEM METOJIOM CHJI.

47. Yder cuil MHEPIUMU: PaBHOYCKOPEHHOE ABMKEHHUE MPSAMOJIUHEUHOTO CTEPIKHS.

48. Meroauka pacuera Ha ynap (sHepreruueckui noaxon). [lpononbHbiil yaap. Yaap
pu kpyuyeHuu. [lonepeunslii yaap.

49. Yyet macc coyaapsieMbIX TeJ.

50. Knaccudukanus MexaHH4ecKuxX KoyiebaHuil. Y cuus B KojebaTenbHON CUCTEME.

51. CpoOoanble KojeOaHMS CHCTEM C OJHOW CTENEHbI0 CBOOOABI 0€3 yuera CHi
COIPOTHBIICHUS U C YYETOM CHUJI COITPOTHUBIICHUSI.

52. BpIHyX/€HHbIE KOJIeOaHUsI CHCTEM C OJIHOM CTENEeHbI0 CBOOOABI 0€3 ydera CHIl
COMPOTHUBIIEHUSI U C y4eToM cuil compoTuBieHusa. Kosdduument nunamudHocTtu. YcnoBus
IPOYHOCTH.

8. YueOHO-MeTOAMUYEeCKOe U HH()OPMAITHOHHOE OOecTiedeHne JUCIMTITUHbI

a) OCHOBHasl JINTepaTypa

1. Cxuptname A. I'. ConporuBiienne Marepuasio: yueonuk: B 2 4. U. 1 / A.I'. Cxupt-
nanze, A.B. Uekanun, B.B. Bonkos. MockBa: KYPC: UHOPA-M, 2018. Pexum nocrymna:
http://znanium.com/catalog/product/933939.

2. Cxuptnanze A. I'. Conporusnenue Matepuanos: B 2 4. Y. 2.: yueOnuk / A.I'. Cxupt-
nanze, A.B. YUekanun, B.B. BonkoB. — MockBa: KYPC: UH®PA-M, 2018. Pexxum noctyma:
http://znanium.com/catalog/product/933947.

3. Bomocyxun B.A. ConpoTuBiieHHEe MaTepuanoB [DIEKTPOHHBIA pecypc|: yuyeOHUK /
B.A. Bonocyxun, C.H. Esrymenko, B.b. JlorBunos. — 5-e uzn. — M.: PUOP, Uudpa-M, 2019.
Pexxum nmoctyna: http://znanium.com/go.php?id=1008005.

4. Mexeuxkui, I'. JI. ConpoTuBnenne MatepuasioB [DnekTpoHHbIH pecypc]: YueOnuk / I'.
. Mexenxkui, I'. I'. 3arpebun, H. H. Pemernuk; mox obur. pen. I'. 1. Mexenxkoro, I'. I'. 3arpe-
6uHa. - 3-e u3a., nepepad. u gom. - M. : M3narenscko-Toprosas kopnopanus «/lamkoB u Koy,
2018. Pexxum nocryna: http://znanium.com/bookread2.php?book=414836.

0) 1OMOJIHUTEIbHAS JIUTEPATypa

1. Crenun I[1.A. ConpoTuBienue Marepuanon: YueObHuk. 12-e usn., crep. — CII6.: U3na-
TeNbCTBO «Jlanby, 2012.

2. CompotuBieHue marepuanoB: Meroamueckue ykazanus u 3amganus / Cocrt. C.B.
laiimuneit, FO.B. Burorpanosa. — Bonorga — Monounoe: UL Bomoroackoit TMXA, 2021.

3. ConpoTuBieHHE MaTepuaioB: MeToandeckne yKa3aHusl U 3aJlaHusl 7151 KOHTPOJIbHBIX
pabot / Coct. B.H. TyBaes, }0.B. Bunorpanosa, C.B. I'aiinuneii. — Bomorna — Monounoe: UL
BI'MXA , 2015.

4. ConpotuBienue marepuainos: [Ipaktukym / B.H. Tysaes, FO.B. Bunorpanosa, C.B.
latimmaeii. — Bonorma — Monounoe: U1 BITMXA, 2015.
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5. CompotuBnenue marepuanoB: PabGouass Terpane st maboparopubix padort / Cocr.
B.H. Tysaes, 0.1O. ITycteinnas. Bonorga — Monounoe: U1 BIMXA , 2013.

B) Ilepeyenb MHPOPMANMOHHBIX TEXHOJOTHH, UCMOJb3yeMbIX B 00y4YeHHH, BKJIIO-
yasl nepedyeHb NPOrpaMMHOro odecrnevyeHust 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHoe MporpaMMHoe odecrieyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0TCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynprantlntoc

Kaspersky Endpoint Security mis 6usneca CtaHaapTHbIH

CB000HO pacnipocTpaHsieMoe JIHIEH3UOHHOEe IPOrpaMMHOe ol0ecreyeHmne:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4Y. OTe€4eCTBEHHOE
SAunekc.bpaysep

HNupopmanuoHHble CIPABOYHBIE CHCTEMBI

— EnuHoe okHO jocryma K o0pa3oBaTelbHBIM pecypcaM — pexXHM JOCTyma:
http://window.edu.ru/

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

— Wntepdakc - LleHTp packpbiTHsi KopnopaTUBHOM HMHpOpManuu (cepBep pacKpbITHS
uH(pOopManumn) — pexuM goctymna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npasosori  mopran [APAHT.RU -  pexum  pgocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs cripaBouHas cucrtema «Cenpxo3TexHukay (Web-sepcust) - pexum
nocryr: http://gtnexam.ru/

IIpogdeccnonanbubie 6a3bl JAHHBIX

— Hayuynas osnextponnas Oubmamoreka eLIBRARY.RU — pexum pgocryma:
http://elibrary.ru

— Haykomerpuyeckast 6a3a mqaHHBIX SCOPUS: 0a3a IaHHBIX pedepaToB W MUTHPOBAHUS —
pexuM pocryna: https://www.scopus.com/customer/profile/display.uri

— OduumanbHbiil callT PenepanbHOM CIIyKObl TOCYAapCTBEHHON CTaTUCTUKU — PEXUM J10-
crymna: https://rosstat.gov.ru/ (OTKpsITBIH TOCTYI)

— Poccuiickas Axagemuss Hayk, OTKpBITBIA JOCTYIT K HAYYHBIM XXypHaJlaM — PEKHUM J10-
crymna: http://www.ras.ru (OTKpBITBIH TOCTYI)

— Odunmanpaeii caiitT MuUHHCTEPCTBA ceNbCKOTo Xo3siicTBa Poccuiickoit deneparun —
pexum pocryna: http://mex.ru/ (OTKpbITHI JOCTYIT)

DJIeKTPOHHbIE OMOJIMOTEYHbIE CUCTEMbI:
— OnekTpoHHbIi OuOMMoTeunslid karamor Web HWPBUC — pexum pgocrymna:
https://molochnoe.ru/cgi-
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— DOBC JIAHb — pexxum nocryna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyma: https://new.znanium.com/

— DBC FOPAUT — pexum moctyna: hitps:/urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DIeKTpOHHAs OubaHnoTeka H3/1aTeIbCKOTO HEHTpa «AKazeMus:
https://www.academia-moscow.ru/elibrary/ (xomiexius CIT1O)

— OBC ®I'bOY BO Bomoroackas TMXA — peskum goctyna: https://molochnoe.ru/ebs/

9. MarepHaIbHO-TEXHHUIECKOE 00SCIICUCHHE TUCITATITHHBI

VYuebnas aynuropus 4205 miis NpoBEACHUS 3aHATUH JIEKIIMOHHOTO U CEMHHAPCKOTO THIIA
(mpakTUYeCKUe 3aHATHUs); TPYNIOBBIX U UHJIUBUAYAIbHBIX KOHCYJIbTAIIUN; TEKYIIETO KOHTPOJIS
U NPOMEKYTOYHOH arrectani. OCHOBHOE 000pyJ0BaHME: IKpaH i MpoekTopa 1 MmT., IpoeK-
TOp - 1 IWIT., KOMIBIOTEP B KOMIUIEKTE - 1 HIT.

VYyeOnas aynutopus 4304 11t mpoBeAeHUs 3aHATHH JIGKIIMOHHOTO U CEMUHAPCKOTO THIIA
(mpakTUYEeCKUEe 3aHATHUs); TPYNIOBBIX U UHIUBHUAYAIbHBIX KOHCYJIBTAIIUN; TEKYIIETO KOHTPOJIS
U POMEKYTOYHOH arrecTanui. OCHOBHOE 000pYy0BaHME: IKpaH i MpoekTopa 1 mT., IpoeK-
TOp - 1 WIT., KOMIBbIOTEP B KOMIUIEKTE - 1 MIT.

VYueOunas aynutopus 4103 s mpoBedeHHs] TaOOPATOPHBIX M MPAKTUYECKUX 3aHITHM.
OcHoBHOE 000pYIOBaHKE: YHUBEpPCAIbHAS pa3pbiBHAs MamuHa YMM-20; ucnsiTaTeibHas Ma-
mmmHa KM-501; mastaukoBeril konp MK-30A; naGopaTopHbie CTOJIBI C KOMIUIEKTOM 000pyI0Ba-
HUS IJIs1 IPOBEJCHUS MCIBITAHUN HAa U3TM0; KOMIUIEKTHl M3MEPUTEIbHBIX MPUOOPOB; IIAKATHI,
MaKeTbl, CTCH/IbI.
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https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

10. Kapra koMmneTeHUMi JUCHUNTIMHBI

ConpoTuBJieHHEe MAaTePHAJIoB (HanpaBjaeHue NoAroToBku — 27.03.01 CranaapTu3anus ¥ METPOJIOTHs)

Lenb qUCIUILIMHBL .

MOJIy4eHre 3HaHUH 00 OCHOBaX paboThI AePOPMUPYEMOTO Tea;
* TpUOOpPETEHUE HABBIKOB OLICHKHU HAMPSHKEHHOTO COCTOSHHS JIEMEHTOB KOHCTPYKIIUH MIPU Pa3IMIHOM 3arpyKCHUH;
¢ IOJYYCHUC HABBLIKOB BBIITOJHCHHA MMPUKIIAJHBIX HHKCHCPHBIX paCYCTOB.

3amauy JUCLHUILIMHBL | ®

OCBOEHHE 3HAHUH OCHOB paboThI 1e(hOPMUPYEMOTO TENA;
*  U3Yy4YCHHUE AITOPUTMOB PELICHUS 33]1a4 OLICHKU HAIPSHKEHHOT'O COCTOSIHUS;
* IOJIy4YCHHE HaBBIKOB BbIOOpa pacyETHBIX CXeM, (POPMYIUPOBAHMS U PELICHUs 3a7a4 paboThl 3JIEMEHTOB KOHCTPYKIHH;

* Ppa3BUTHE HAaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ Y4eOHON M TEXHUYECKOW JIMTEepaTypoi MO BOIIPOCAM pacyeTOB Ha Mpod-
HOCTb, )KECTKOCTb U YCTOMUUBOCTb.

B nporecce ocBoeHMs TaHHOM TUCHUIIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEIYIONINE

Ob6menpodeccnonanbHble KOMIIETEHIIUN

KomMnerenuuu [Tnanupyemble pe3yiabTaThl 00yye- .
TexHomoruu ®opma orieHouHoro | CTyIneHU ypOBHEW OCBOCHUS KOM-
NH- HUS (MHIUKATOPBI JTOCTHKCHUS
DopmyIHpOBKa (dhopMupoBaHUs cpeacTBa HNEeTeHINH

JIEKC KOMTIETSHIIUH )

OIIK-1 | Cnocoben anammszu- | U/ -1 onx-1. Jemonctpupyer 3Ha- | Jlekuun TecTupoBanue IloporoBeblii  (y10BJIETBOPHUTEIb-
poBaTh 3aJlayd IpPO- | HUE OCHOBHBIX 3aKOHOB XHMHYE- HbI)
(deccruoHaIbHOM CKUX JUCUMIUIMH, HeoOxoaumbix | JJabopatopnsie | Otuer no nabopa- 3Haer 3amaun 1poheCcCUOHATBLHOM
JeATETbHOCTH Ha | JUIsl peLIEeHUs THUIOBBIX 3a4a4 M | 3aHATHUS TOpPHOM paboTe JIeATETbHOCTH Ha OCHOBE IOJIOXKE-
OCHOBE TOJIOKEHHH, | BO3SMOXKHOCTE MHTEPHET-PECYPCOB HUM, 3aKOHOB M METOJIOB B 00JIacTH
3aKOHOB M METOJIOB | U MpPOrpaMMHBIX MpoaykToB mpH | [Ipaktnueckue | YcTHBIN onpoc €CTECTBEHHBIX HAYK U MaTEMaTUKU
B o0mactu  ecTe- | pelieHuu Mpo(ecCHOHATBHBIX 3a- | 3aHATHUS IIpoaBuHyTHIN (XOpoOI11I0)
CTBEHHBIX HayK M | Jad Ymeer npuUMEHSTh 3HAHUS OCHOB-
MaTeMaTUKH NN -2 onk-1. Ucnonb3yer 3nanus | Camocrositens- | PacderHo- HBIX 3aKOHOB MaTeMaTHYEeCKHX U

OCHOBHBIX 3aKOHOB XHWMHUYECKHUX | Has paboTa rpaduueckas paboTa | eCTECTBEHHBIX HAyK MJIS PeEIleHUs

HayK I PEIICHUS CTaHIapTHBIX
3a/la4 ¥ CIeNHaTN3uPOBAHHbBIE WH-
dhopmarmoHHbie 0a3bl JAHHBIX IS
MOWCKA COSAMHEHUN, U3yUeHUs UX
CBOﬁCTB, HpI/IMeHeHI/IH B HpOI/ISBO}I-
CTBE MPOAYKTOB MUTAHUS

N -3 onk-1. Ilpumensier undop-

CTaH}IapTHBIX 3aaad4.

Broicoknii (0TIMYHO)

B.]]a}leeT — HaBBIKaAMHU HpI/IMeHeHI/ISI
OCHOBHBIX IIOJIOJKEHHH, 3aKOHOB H
METOA0B B 00JIACTHM €CTECTBEHHBIX
HAayK ¥ MaTEeMaTHKU B PEIICHUU 3a-
Jad mpoheCcCHOHATBHON esATeIbHO-
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MaIllMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTMM B PEUICHUU THUIIOBBIX
3a1a4

CTH.

OIIK-2

Cnocoben  ¢opmy-
JMPOBATH 3aJauu
npodeCcCuOHATHLHON

JESITEIIBHOCTH Ha
OCHOBE 3HAHUU

npoUIbHBIX pasjie-

JIOB MareéMaTru4dc-
CKHX u
C€CTCCTBCHHOHAY1-

HBIX JUCHUIIIINH

NI -1 onx-2. JdeMoncTpupyer 3Ha-
HUE TIPOQIIBHBIX Pa3/IesiOB XHUMHU-
YECKHUX IUCIUILUINH, HEOOXOIUMBIX
JUISl PEIIEHUs] THUIIOBBIX 3a7a4 M
BO3MOXXHOCTEH MHTEPHET-PECYPCOB
U TPOTPaMMHBIX MPOIYKTOB MpPH
pemieHrH TPO(ECCHOHANBHBIX 3a-
Iaq

NN -2 onk-2. Vcnonb3yer 3HaHUS
NpopUIBHBIX pa3lIeJIOB XUMHUYE-
CKUX HAyK JUIS PEHICHHS CTaHIapT-
HBIX 33J1a4 U CICIUATN3UPOBaHHBIC
nH()OpMaMOHHBIE 0a3bl JaHHBIX
JUIS TIOUCKA COEANHEHUN, U3YUCHHUS
WX CBOWCTB, MPUMEHEHHSI B TIPOM3-
BOJICTBE MPOYKTOB MUTAHUS

NI -3 onk-2. [lpumenser 3HaHUS
NpoQUIBHBIX pa3AeNoB XHUMHYe-
CKUX TUCITUIUIAH JUIs (hopmymmpo-
BaHUA 3a7la4 B MpodeccroHaIbHOMI
JIEeATEIbHOCTH

Jlexuun

JlaGopatopHsble
3aHSTHS

IIpakTueckue
3aHATHUS

CamocrosiTens-
Has pabora

TectupoBanue

Otuer no nabopa-
TOpHOU paboTe

VYerHbll onpoc

PacuerHo-
rpadudeckas padbora

IMoporosbIrii
HbIH)

3Haer 3amaun TPoheCCUOHATLHON
JESTEJIbHOCTH Ha OCHOBE 3HAHWM
npOoQUIBHBIX Pa3ACiOB MaTeMaTH-

(ynoBjeTBOpUTE/Ib-

YeCKUX U  eCTECTBEHHOHAyYHBIX
JUCHUITIINH.

IIpoaBuHyTHIN (XOpO1I0)

Ymeer QopmynmpoBaTh  3amaud

POoQECCHOHAIBHON  ICSITEIIBHOCTH
Ha OCHOBE 3HAHWHA TNPOPHUIBHBIX
pa3iesioB MaTeMaTUYECKUX U €CTe-
CTBEHHOHAYYHBIX JUCIUIUIMH.
Boicokuii (0TJIMYHO)

Bianeer — HaBbIKaMU HCITOJIB30Ba-
HUS TPOQUIBHBIX pa3JelioB Mare-
MaTHYECKHUX u
€CTECTBEHHOHAYUYHbIX JUCUHUILIUH B
perieHnu 3aaa4 npodeccruoHaIbHOMU
JIeSITEIIbHOCTH.
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