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1. Heﬂl/l 0CBOCHUHA JUCIHUIIIMHBI.

[enbto qUCHUIUTMHBL sIBAsieTCS (DOPMUPOBAHUE 3HAHUM, YMEHUM U HABBIKOB
[0 HWCCIENOBAaHUIO M pacyeTy JAUHAMUKH H YCTOMYMBOCTU DJIEMEHTOB
COOPYKEHHM.

K ocHOBHBIM 3ajayamM OCBOCHHUSI JAUCHUIUIMHBI  «/luHamuka u
YCTOMYUBOCTb COOPYKEHUI» CIIENYET OTHECTHU:

— TIOCTPOCHHME PpACUETHBIX CXEM M MaTeMaTU4YeCKUX MOJeleH s
UCCIIEIOBAHUS IMHAMUKHU U YCTOMUHUBOCTH 3JIEMEHTOB COOPYKEHU;

— UCCIIEIOBaHUsI BUOPAIMOHHBIX, YAPHBIX U MEPEXOJHBIX B COOPYKEHUSIX
MIPU BO3JIEUCTBUU HA HUX TUHAMUYECKUX HArpy30K;

— HUCCIIEIOBAHUS YCTOMUYMBOCTU COOPYKEHHUM — CHOCOOHOCTBIO COOPYKEHUSI
MPOTUBOCTOSITh JEHUCTBUIO CHUJI, CTPEMSIIUXCS BBIBECTH €r0 W3 COCTOSHUS
paBHOBECHS;

— penieHue npodsieM BUOPO3AIIUThI, BAOPOU3OJISIIUN U IITYMOTIYIICHHUS.

2. Mecrto aucuuminHbl B cTpykrype OOII cnenuanurera.

JuciuninuHa «/[uHaMuUKa U yCTOMYMBOCTH COOPYXKEHMI» OTHOCUTCS K
JTUCLUUIUIMHAM 0053aTEIbHON YacTH OCHOBHOM 0O0pa3oBaTEbHON MpPOrpamMMbl
CIieliuaanuTeTa.

JucuumimnHa «/{luHaMuka U yCTOMYMBOCTh COOPYKEHUI» B3aUMOCBA3aHa
JIOTUYECKU U CONEPKATEIBHO-METOIAUYECKHA CO CIECAYIOIIUMUA TUCUUIUIMHAMUA
u npaktukamu OOIT:

— MaTeMaTHukKa;

— TEOpETUYECKast MEXaHUKA,

— COIPOTUBJIEHUE MATEPUAIIOB;

— HEJIMHENHBIE 33/1a4M CTPOUTEIIBHON MEXAHUKH.

3. IlepeueHs MIaHUPYEMBbIX Pe3yJbTATOB 00yYeHHS 110
AUCHUILINHE (MOIYJII0), COOTHECEHHbIE C IVIAHMPYEMBIMH pe3yJibTaTaMHu
0CBOCHHUs 00pa30BaTeIbHON IPOrPAMMBI.

B pesynapTaTe OCBOEHHS JUCLHMUILIMHBI (MOAYJA) y OOydYarommxcs
(bopMHpYIOTCA CIENYIOIME KOMIETEHIMH W JOJDKHBI OBITh JIOCTUTHYTHI
CIEAYIOIINE  PEe3yJIbTaThl oOyueHus Kak  JTal dbopmupoBaHus
COOTBETCTBYIOIINX KOMITETEHIUN:



Kon

B pe3yabTarte ocBOCHUs

Ilepedyenn mIaHUpyeMbIX pe3yJabTATOB 00yYeHH S

KOMIIETEeHIIM U o0pa3oBaTebHOI 10 JUCUMILJIMHE
MPOrpamMMbl
o0yuyauuiicst 10J1KeH
o0sagaTh
OIIK-2 CrocoOGHOCTBIO BBISBIISAT | 3HATD:
€CTECTBEHHOHAYYHYIO e Bujbsl tuHaMHUYECKUX BO3JCHCTBUM Ha
CYIITHOCTb MPOOIeM, coopyxeHnus. [lonsaTus o pacuerax Ha
BO3HUKAIOIIUX B XOJIE YCTOMYUBOCTb COOPYKEHHUI.
npodeccuoHaIbHON yMeThb:
ACATCIIBHOCTH, IPUBJICYb e CoOCTaBJISITh ypaBHEHUS ABUKCHUS
AJL UX PCIICHUA MEXaHUYeCKUX cucreM. Onpenensrb
COOTBETCTBYIOIIUH JJIEMEHTBI COOPYKEHUMN, KOTOPBIE MOTYT
(bHSI/IKO-MaT eMaTHICCKUU TEPATh yCTOﬁ‘IHBOCTL.
alrapar. BJIa/IE€Th:
e HaspikaMu cocTaBieHUs ypaBHEHUN
IBUKEHHUs coopykeHui. HaBbikamu aHanusa
KOHCTPYKLHH COOPY>KEHUS C TOUKH 3PEHUS
IIOTEPU YCTONYUBOCTH.
OIIK-8 YMeHHneM UCroJib30BaTh 3HATh:

HOPMATHUBHBIC ITIPABOBLIC
JAOKYMCHTEI B
npodeccnoHanbHOM
ACATCIBbHOCTH.

e (OCHOBHBIE HOPMaTUBHBIE JOKYMEHTHI 110
pacueraM COOpYKEHHUI Ha JUHAMUKY U
YCTOMYUBOCTb.

YMeTh:
e OnpenensaTb TMHAMUYECKHE HATPY3KH,
JNEUCTBYIOILUE B COOPYKEHUSAX.
BJIAJETh:
e Meronamu pacueTa JTMHAMUKU U
YCTOMUYHUBOCTH DJIEMEHTOB COOPYKECHUIA.

4. CTpyKTYypa M COAepKAHUE TUCHHUILUIMHBI.
OO6miast TpyA0EMKOCTh AUCIUIIIIMHBI COCTABISECT 4 3aU4E€THBIX €IUHUIIBI,
T.¢. 144 akamemMuyeckux 4acoB (M3 HUX 72 Yaca — caMOCTOsITeNIbHasl paboTa
CTYJICHTOB).

4.2 Coaepskanue pa3aesioB JUCHUATIMHBI.

4.2.1 Jlekuuu ¥ TeOpeTUYECKNITI MAaTEePHUAJ VISl CAMOCTOSATEIbHOI0
HU3y4YeHMUSI.
OcHOBHBbIE IOHATHUSA U MOJIOKEHUS AHAJTUTHIECKON TMHAMUKH.

Beenenue. Ilpenmer, 3amaum u cojepKaHue AUCUUAIUIMHBIL. OCHOBHBIE
MOJIOKCHUS AHAIMTUYECKON JIUHAMUKU. MexaHnuyeckas cuctema. CBs3u.
Crenenb cB0OONBI. OO0OOIIEHHBIE KOOPAMHATBI, CKOPOCTH M YCKOPEHHS.
OCHOBHBIE MPUHITUINBI aHATUTHYECKOW auHamuku: Jlarpamka, [lamamoOepa,
Hanam6epa — Jlarpanxa, ['amunbToHna. YpaBHenue Jlarpanxa 11 — oro pona.




KoJie0anust JIMHEMHBIX CUCTEM € OTHOM CTENEHbIO CBOOOBI.

CocraBienne  ypaBHeHUM  JBrkeHusi.  CBOOOJHBIE — KoJeOaHUs.
I'padmaeckoe mpeacrapienye kojaedanuii Ha Gpa3oBoit miockoctu. CBOOOTHBIE
KonebaHus ¢ JemndupoBaHueM. BroiHyxIeHHble KojeOaHus. Peakius
CHUCTEMBI HA UMITYJIbCHOE BO3aercTBHE. DyHKIMA | puHa. Peakuus cucreMsl Ha
rapMoHudeckne BosxeucTBud. Merong @Dypee.  AMIUIATYAHO-4aCTOTHAs
xapaktepuctuka (AUYX). OcoOeHHOCTH KOJICOaHWM TPH KUHEMATHYECKOM
BO3JIEUCTBUH.

Kosedanus HeJJUHEHHBIX CHCTEM C OJHOM CTeNneHbLIO CBOOOLI.
CBoOonubie koneOanusa. AUX. @azoBasi TpaeKTopus. BbIHYXIIEeHHbBIE
koJsieOanus. [IpubnmkenHple METOABI aHaIK3a. MeTo 1 TMHeapu3alliu.

IMapameTpuuyeckue KoJIeOAHUS U ABTOKOJICOAHMS.
YpaBuenue Matbe - Xwwuia. /uarpamma ycToWuuBOCTH. llpenenbHbie
LMKJIBI, CENAPATPUCHL.

Kosiebanusi cucreM ¢ KOHEYHBIM YUCJI0OM CTeneHeil cBOOObI.

CocraBiieHusi ypaBHEHHUM JABuxkeHus. Matpuunas ¢dopma 3amucu
ypaBHeHuil nBukeHusi. CBoOoaHble KojeOaHus. CoOOCTBEHHBIE YacTOTHI M
cobctBeHHble (GopMbl  KkosieOaHuil. BeiHyXkaeHHBIE KoneOaHus. Meroa
CHEKTpallbHbIX mpenactaBieHuit dDypoe. Meton ¢yukuuun ['puna. Meroa
TJIABHBIX KOOPJMHAT.

Kose6anusi cucteM ¢ pacnpeaejieHHbBIMHE NIapaMeTPpaMHu.

[Ipogonbubie koneOaHus crepkHsI. CBOOOIHBIE KOJIEOAHUS, CHEKTP
COOCTBEHHBIX YacTOT M (opm kosebanuii. OpTOrOHAIBPHOCTH COOCTBEHHBIX
dbopm. KpyTunsaeie konedbanus Bana. [lonepeunsie kojie0aHus OaJIKu.

OcHOBHBIC MOHATHUS M TOJIO)KEHUSI TEOPUM YCTOMYMBOCTH H
KPUTHYECKOW HATPY3KH.

Beenenue. IloHATHS O mOTEpEe YCTOMYHUBOCTH M KPUTHYECKOW Harpyske.
OCHOBHBIE JONYIIEHUS U KPUTEPUU YCTOUYHUBOCTH.

MeToabl pacyeTa KPUTHYECKUX HATPY3OK.
Meton  HEMOCPEACTBEHHOIO0  HMHTErpupoBanus  AudPepeHIuaILHOro
YpaBHEHUSI U30THYTOM OCH CTEpKHsA. PacdueT paM Ha yCTOMYUBOCTb.

4.2.2 IlpakTHyecKue 3aHATHUS.
1. KonebGanust TMHEHHON CUCTEMBI C OJJHOM CTETIEHbIO CBOOOIBI (2 "aca).
2.Konebanuss JIUHEWHBIX CHCTEM C KOHEYHBIM YHCJIOM CTCIICHEH
cB000b1. CBOOO HBIC KOJIeOanus. (2 yaca)



3. KonebGaHusi JTUHEHWHBIX CHCTEM C KOHEUHBIM YHCIOM CTeIeHeu
cB00O1bI. BriHyX1eHHbIe Konebanus. (2 yaca)

4. PacueT coopyXeHuM Ha ceiicMudyeckoe Bo3jeicTBue. (2 yaca)

5. Pacuer OTAENBHBIX 3JIEMEHTOB COOPYKEHUM Ha YCTONYHMBOCTbH. (2
Jaca)

6. PacueT Ha yCcTOWUYMBOCTH paMbl. (2 daca)

4.3 PacueTHo-rpaduueckue padoThbl.

1. PI'P Nel. KonebGaHus SUMHEHHON CHUCTEMBI C OIHOW CTENEHBIO
CBOOOJBI.

2. PTP Ne2. Konebanust JTUHEHHON CHCTEMBI C JIBYMs CTENEHSMH
CBOOOJBI.

3. PT'P Ne3. Pacuer Mozenu BEICOTHOTO COOPY>KEHHsI Ha KOJIEOaHUS.

4. PI'P Ne4. Pacuer Ha yCTOMYMBOCTbD CIKATBIX CTEPIKHEN.

5. O0pa3oBarTesibHbIE TEXHOJIOTHH.

JleklIMOHHBIE 3aHATHS TPOBOISITCS B 0030pHON (PopMe MO OCHOBHBIM
paszesiaM C yCTaHOBKAaMHM II0 CaMOCTOATEIBHOMY H3YYEHHUIO Marepuaia I1o
PEKOMEHJIOBaHHOM  yueOHO-MeToAuYecKord  sureparype. llpakTtuueckue
3aHATHS TPOBOJATCA B IMOCTAaHOBOYHOW ¢dopMe mo permieHuro 3amad PI'P.
CamocTosTenbHass paboTa BKJIIOYAET M3YUYEHUE TEOPETHUYECKOro MaTepuana,
BeinonHenue PI'P, moxaroroBky k 3amure PI'P, a Taxke mOArOoTOBKY K
JK3aMEHY.

6. OuleHOYHbIe cpeacrBa JIsl TEKYIIEro KOHTPOJISI yCII€eBaAa€EMOCTH,
HpOMe)KYTO‘lHOﬁ aTTeCTallii 110 U TOraM OCBOCHUA NUCHUIIJIMHBI U y‘l@ﬁHO-
MeToAu4YecKoe od0ecrneyeHue CaMOCTOATEeIbLHOM paﬁon CTYACHTOB.

6.1. ®oHI OLEHOYHBIX CPEICTB JJsl NMPOBeJAeHUS] MPOMEKYTOUHOM
aTTrecTaluy o0y4yaromuxcs Mo IMCHUIINHE (MOTYJIIO).
6.1.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHUEM 3TanoB uX ¢GopMUPOBaHNS B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOTrPaMMBbl.
B pesynprate OCBOEHUS JUCHUIUIMHBI (MOAYJsl) (POPMHUPYIOTCS CIEAYIOIIHE
KOMIETEHIUHN:

Kon B pesyabTaTe ocBOeHHMs 00pa30BaTEILHOM NPOrpaMMbl 00y4arouiics
KOMIIeTeHIIUH J0JIZKeH 00/1a1aTh
OIIK-2 CrniocoOHOCTBIO BBISIBIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTD TIPOOIeM,

BO3HUKAIOIINX B X0JI€ MPO(HECCHOHAILHON eSITeIbHOCTH, IIPUBJICYD JUIS
UX PeLIeHHs COOTBETCTBYIOINN (PU3MKO-MaTeMaTHUECKHH anmapaT




OIIK-8

poecCHOHATBEHON IS TEIBHOCTH

YMeHneM HCI0JIb30BaTh HOPMATUBHBIC IMTPABOBLIC NOKYMCHTEI B

B

mporecce

OCBOCHHA

00pa3oBaTEILHOU

MPOTPAMMBI

JTaHHEIE

KOMIIETEHI[MU, B TOM UYHCIE HUX OTACJIbHbIE KOMIOHEHTHI, (HOPMUPYIOTCS
MOATAITHO B XO0J/I€ OCBOCHUSI O0YYAIONIUMHUCS TUCHMIUIUH (MOJyJeH), IPaKTUK
B COOTBETCTBUU C y4E€OHBIM IUJIAHOM U KajJeHAapHbIM rpadukoM ydeOHOro
mpoiiecca.

6.1.2. Onucanue nmokasaresel 1 KpUTepueB OLCHUBAHUSA

KOMHeTeHHHﬁ, (bopanyeMblx 0o uToraM OCBOCHHMA JUCIHHUIIIMHBI
(MO)]y.Hﬂ), OoInmMcCaHue MmKaJ oncHuBaHHUA.
Iloka3areneM OILCHMBaHHUS KOMIICTCHIIMM Ha Pa3JIMYHBIX JTallaX HX

dbopmupoBaHus

ABJIACTCA

JOCTHXKCHHC

PEe3yIAbTATOB O0YUEHUS M0 AUCHUILITUHE (MOYIIIO).

00y4arouMHCs

IIaHUPYCMBbBIX

OIIK-2 - c10COOHOCTBIO BBISIBJIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTH IIP00JieM, BO3HUKAIOLIHUX B X0/
Nnpo¢ecCHOHATLHOM 1eATeJIbHOCTH, IPUBJICYb A/ HX PELIeHUs COOTBETCTBYIOLIUN (PU3HKO-
MaTeMaTH4YeCKHH anmnapar.

Kpurtepun onennBanus

Iloxa3arensn
2 3 4 5

3HATh: Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics
Buiet IEMOHCTPUPYET JIEMOHCTPUPYET HEMOJIHOE | IEMOHCTPHPYET JIEMOHCTPUPYET
JTUHAMUYECKUX | TOJIHOE COOTBETCTBHUE CICAYIONIMX | YACTHYHOE COOTBETCTBHE | TIOJIHOE COOTBETCTBUE
BO3JCUCTBUH OTCYTCTBHUC MK 3HAHUN: BUJBI CJICIYIONINX 3HAHUM: CIICIYIONINX 3HAHUM:
Ha HEJOCTaTOYHOE TMHAMAYECKHUX BU/JIbl JUHAMHYECKUX BU/IBI
coopykenusi, | COOTBEICTBHC BO3JICICTBUI HA BO3JIEHCTBUM Ha JUHAMHYECKUX
[ToHsTHS O CHEAYIOHHIX coopyxenus. [Torsitust o | coopyskenust. [Tousitust | Bo3aeiicTBuit Ha

pacuerax Ha
YCTOMYUBOCTh
COOPYKEHHM.

3HaHWH: BUJIbI
JMHAMHYECKUX
BO3ACHCTBUM Ha
COOPYKEHHUS.
ITonsaTus o
pacuerax Ha
YCTOMYUBOCTh
COOPYKEHHUI.

pacuerax Ha
YCTOMYUBOCTh
COOPYKEHHI.
HomyckaroTcst
3HAYUTENBHBIC OIIHOKH,
MPOSIBIISICTCSE
HEJIOCTaTOYHOCTh 3HAHMH,
0 psAy MOKa3aTeei,
oOyuJarorumiics
UCTIBITBIBACT 3HAYUTEIIHHBIC
3aTpyIHCHHS TIPU
ONCPUPOBAHUY 3HAHUSIMHU
NPU UX IEPEHOCE Ha HOBBIC
CHTYalHH.

0 pacyeTax Ha
YCTOMYUBOCTh
COOPYKEHUH, HO
AOITyCKarOTCA
HC3HAYUTCIIBHBIC
OIIMOKHU, HETOYHOCTH,
3aTpyAHEHU IIpU
AHAJIUTUYCCKHUX
orepanusx.

COOPYIKEHHSL.
[TonsTus o
pacuerax Ha
YCTOMYUBOCTh
COOPYKECHUH,
CBOOOZHO ONEpUpyeT
npuoOpPETCHHBIMU
3HAHUSMH.




yYMeThb: OO6yuarommiica He | OOyuaromuiics Ob6yuaromuiics Ob6yuaromuiics
CocraBnATh yMeeT W B JAEMOHCTPUPYET HENOJIHOE | JEMOHCTPHPYET IEMOHCTPUPYET
ypaBHEHHs HEJ0CTaTOYHOMN COOTBETCTBHE CJICIYIOIMX | YaCTUYHOE COOTBETCTBHUE | MOJHOE COOTBETCTBHE
JBYKCHHS CTEIIEHU yMEET: YMEHUM: COCTaBIATH CIETYIONINX YMEHUM: CIETYIONINX YMEHUM:
MEXaHUYECKUX COCTaBJIATH YpaBHCHUS OBMKCHUSI COCTAaBJIATb YPABHCHUA COCTaBJIATH
CHCTEM. YpaBHCHUA MEXAHUUYECKUX CUCTEM. ABUXKXCHUA YpPaBHCHUA
OHpe,Z[eJIHTL ABUXXCHUA OHpe,Z[eJIHTI: 3JIEMEHTBI MEXAaHHNUYECCKUX CUCTEM. ABUXKXCHUA
3JIEMEHTBI MCEXaHNYCCKUX coopy)KerH‘/'I’ KOTOpBIC OHpe,Z[eJISITL 3JIEMECHThI MCEXaHHNYCCKUX
coopyskenuii, | CHCTEM. MOTYT TEPSTh COOPY’KEHMM, KOTOPBIE | CUCTEM.
KOTOpBIE Onpenenarsb YCTONYMBOCTB. MOTYT TEPSThH Onpenendarsb
MOTYT TepsiT | O/ICMCHTEL HonyckatoTcs YCTOWUYUBOCTb. YMEHHS | DJIEMEHTBI
YCTOHYMBOCTD COOPY’KEHHUH, 3HAYMUTEIbHBIC OLINOKH, OCBOCHBI, HO COOPYIKEHHIA,
KOTOpPBIE MOT'YT HPOABJIACTCA AOITy CKaIOTCA KOTOpBIE MOT'YT
TEpATH HEJ0CTaTOYHOCTh YMEHHH, | He3HAUUTEIIbHBIC TEpATH
YCTONTHBOCTS. O psy HOIfaBaTeJ'Ief/’I, OIIMOKH, HETOUYHOCTH, YCTOHYHBOCTS.
00yJaroIHHCs BanyH?eHHH, nepeHoce CBoBOIHO
UCIIBITBIBACT 3HAUUTEIILHBIC | YMCHUI Ha HOBBIE, onepupyeT
3aTpyIHEHHS TIPU HECTaHJapTHbIC IpHOGPETCHHBIMA
ONEPUPOBAHUU YMCHUSIMU | CHTYallUH. YMCHHAMH,
IPH UX NIEPEHOCE HAa HOBBIE IpHMEHSET HX B
CUTYaLH. CHTYaIHAX
MTOBBIILIEHHOMN
CIIO>KHOCTH.
BJIA/IETh: O6yuarommiica He | OOydaromuiicst Biaieer Ob6yuaromuiics yactuuno | OOyuaromuiics B
HaBbikamu BJIAJICCT WU B HAaBBIKAMU COCTABJICHHS | BiajieeT HABBIKAMHU TIOJIHOM 00BbeMe
COCTaBJICHUSA HEJI0CTATOYHOM YPaBHEHUU JBUXKEHUS COCTaBJICHUSA BIIaZIcCT HABbIKAMH
ypaBHEHHH CTCHCHU BIANCCT. | coopyskeHuid. HaBbikaMu | ypaBHEHHI IBMKCHUSI | COCTaBJICHHS
JIBYDKEHHS HaBbIKaMH aHaIn3a KOHCTPYKIMU COOPYKEHHHA. YPaBHCHUM
coopyxkenui, | COCTABICHIA COOPYKEHUS C TOUKH Hapbikamu aHanusa JIBYDKEHUS
Hagsikamu ypaBHEHHH 3pEHHUs MOTEPU KOHCTPYKI[MH COOpYKEHHH.
aHanmsa ABIDKCHUS YCTOUYHBOCTH B COOPYKEHHS C TOUKH Hagpikamu ananusa
KOHCTpyKuun | COOPYKEHHUH. HETIOJIHOM 00BbeMme, 3peHust OTEPH KOHCTPYKIIUH
COOPYHCHMA C Hagpikamu AOIY CKArOTCA YCTOWYHUBOCTH, HAaBbIKH | COOPYXKCHUS C
TOUKHM 3peHus | aHaIU3a 3HAUUTEITbHBIE OUIMOKH, OCBOEHbI, HO TOYKH 3PEHUS
TIoTepH KOHCTPYKIUH IPOABIACTCA JIOITY CKatOTCst IOTEPHA
ycroitunpocty, | COOPYKCHHS € HEAOCTATORROCTD HE3HATHTCIBbHBIC YCTOMYMBOCTH,

TOYKH 3pEHUS
OTepHU
YCTOMYUBOCTH.

BJIAJICHUS HABBIKAMH T10
psiTy MmoKasarenei,
OO0yuaromuiics
HCTIBITHIBACT 3HAUUTEIHHBIC
3aTpyAHCHHS TPU
MPUMEHCHU U HABBIKOB B
HOBBIX CHTYyaIUsX.

OINMMOKH, HETOYHOCTH,
3aTPyJHCHHUS TIPU
AHATMTHYCCKHUX
orepanusx, IepeHoce
YMCHHIA Ha HOBBIE,
HeCTaHJapTHHIC
CUTYAIIUH.

CBOOOAHO MPUMEHSIET
MOJTYYCHHBIC HaBBIKU

B CUTYaIUsIX
MOBBIIIEHHON
CIIOKHOCTH.




OIIK-8 - yMeHHeM HCI0/b30BAaTh HOPMATUBHbIE IIPABOBbIE IOKYMEHThI B IPO¢eCCHOHATBLHOM

AeATeJIbHOCTH.
Kpurtepun onennBanus
Iloxa3arteasn
2 3 4 5
3HATh: Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics
OCHOBHEIE JEMOHCTPUPYET JEMOHCTPUPYET HETMONHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
HOpPMATHBHBIE | [OJTHOE COOTBETCTBHUE CIEAYIOUINX | YaCTHYHOE COOTBETCTBUE | MOJHOE COOTBETCTBHE

JAOKYMCHTEI 11O

OTCYTCTBUC HUJIN

3HAHUHI: OCHOBHBIC

CIIEIYIOLINX 3HAHUM:

CJIEIYIOLINX 3HAHUM:

pacueram HEA0CTATOMHOC HOpPMAaTHUBHBIE OCHOBHBIE OCHOBHBIE
COOpYKEHHI COOTBCTCTBUC JOKYMEHTHI 110 pacyeTaM | HOPMAaTHUBHBIC HOpPMAaTUBHLIE
Ha JMHAMHKY ‘B’EZ}H;’:;HHX COOpY KEHHIA Ha JTOKYMEHTBI I10 ) JTOKYMEHTBI I10
" ' JUHAaMUKY 1 pacucTaM COOPYKCHUUN pacucTam
YCTOMYHMBOCTH ZZI;(;E;EHHG YCTOWYUBOCTb. Ha ,Z[I/‘IJHaMI/IKy u COOpPYKCHHI Ha
JomyckaroTcs YCTOHYHUBOCTD, HO IAHAMUKY U
AOKYyMCHTBI 10 3HAYUTEIBHBIC OITHOKH, JIOITY CKArOTCS YCTOWYUBOCTB,
pacucTamMm MPOSIBISCTCS He3HAUYUTEIIbHBIE CBOOOJIHO OTEpHUPYET
COOPYKCHHHU HA HEJIOCTaTOYHOCTE 3HAHHMH, OIIMOKH, HETOYHOCTH, MPUOOPETCHHBIMHU
IAHAMUKY U 0 sy TOKa3aTenei, 3aTpyIHCHHUSI IPU 3HAHUSIMU.
YCTOMYUBOCTh oOyuJarormiics AHATTUTHYCCKUX
WCIBITHIBACT 3HAYUTEIBHBIC | OIICPAIIHSX.
3aTPyIHCHHUSI IPU
OTEPUPOBAHUY 3HAHUSIMU
MPY UX MEPEHOCE Ha HOBBIS
CUTYaIUH.
YMeTh: OOyuatomuiicss He | OOyvaromuiics OO0yuaromuiics OOyuaromuiics
Onpenenarsb YMEET WU B JEMOHCTPUPYET HETOJHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
JIMHAMHYECKHe | HEMOCTaTOYHON COOTBETCTBHE CJIICAYIONNX | YaCTUYHOE COOTBETCTBUE | MOJIHOE COOTBETCTBUC
HATPY3KH, CTETICHU yMEeT YMEHHI: OIIPEACIIATh CIICIYIONINX YMCHHUINA: CIICIYIONINX YMCHHUIA:
,Z[CﬁCTByIOHlHC OHpe,Z[eJISIT b JTUHAMHUYECKHE OHpe,Z[eJISIT b OHpe,Z[eJISIT b
B JUHAMHYECKHE Harpy3Ku, JEMCTBYyIOIME | AMHAMUYECCKUE JUHAMHUYECCKHUE
coopyxennsix | HaPy3KH, B COOPYKEHHUSX. HarpyskH, HAarpy3KH,
JNEUCTBYIOIUE B | JlomycKaroTcs JNENUCTBYIOLINE B JNENUCTBYIOLINE B
COOPYKEHHUSAX. 3HAYMUTEIbHBIE OMINOKH, COOPYKEHUAX. YMEHHUSI | COOPYKEHUSX.




MPOSIBIISCTCS
HEOCTATOYHOCTh YMCHHH,
Mo psily mokasareneii,
oOyuarormiics

HUCIBITBIBACT 3HAUYUTCIIBHBIC

3aTpyIHEHHS PU
OTIEPUPOBAaHUH YMEHHUSIMU

IIpu UX NMMEPCHOCC Ha HOBBIC

CHUTYyaluu.

OCBOEHBI, HO
JIOITY CKatOTCst
HE3HAYHTEIbHBIC
OINMMOKH, HETOUHOCTH,
3aTpyAHEHHUs, IEPEHOCE
YMCHHIA Ha HOBBIE,
HECTaHJIAPTHHIC
CUTYaIUH.

CBobonHO onepupyer
npuOOpPETCHHBIMU
YMEHUSIMH,
MPUMEHSET UX B
CUTYyaLUsiX
MTOBBIILIEHHOMN
CIIO’KHOCTH.

BJIaJ1€Th:
Meromamu
pacuera
JTUHAMUKHU U
YCTOMYUBOCTH
3JIEMEHTOB
COOPYKEHUI

OOyuaromuiics He
BIIQJICET WU B
HEJI0CTaTOYHOM
CTETICHH BIIAJICCT:
METOAAMU
pacdera
JIMHAMUKH U
YCTOMYMBOCTH
3JIEMEHTOB
COOPYKEHHM.

OOyyaromuiicst Baieet
METOJIaMH pacyeTa
JTUHAMUKHU U
YCTOMYMBOCTH
3JIEMEHTOB COOPYKEHUU
B HEMOJHOM 00beMe,
JOITYCKAIOTCS
3HAYUTENBHBIC OIIHOKH,
MPOSIBIISICTCSI
HEIIOCTaTOYHOCTh
BJIaJICHHSI HABBIKAMHU T10
psiy TIOKa3aTelne,
OOyuaromuiics

HUCIBITBIBACT 3HAUYUTCIIBHBIC

3aTpyAHCHUS IpU
MPUMCHCHNH HABBIKOB B
HOBBIX CUTYyallUIX.

OOyyaromuiicss 4acTHIHO
BJIazieeT METOAAMU
pacuera TMHAMUKHA U
YCTOMYMBOCTH
3JIEMEHTOB
COOPYKEHHM, HaBbIKH
OCBOCHBI, HO
JOITYCKAIOTCS
HE3HAYNTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHCHHS TIPU
AQHATMTHYECKUX
orepanusx, nepeHoce
YMEHHI Ha HOBEIC,
HECTaHIapTHBIC
CHTYaIHH.

OOyuatomuiics B
MOJTHOM 00BbeMe
BJIazieeT METOAAMU
pacuera TMHAMUKHU
U yCTOMYHUBOCTH
3JIEMEHTOB
COOPYKECHUH,
CBOOOAHO MPUMEHSET
MOJTYYCHHBIC HaBBIKU
B CHTYaIHsX
MOBBIIICHHON
CIIOKHOCTH.

[lkanel OLEHHWBAHUS PE3YyJbTATOB MPOMEKYTOUYHOM aTTeCTallMM M UX
OIHCaHUE:!
®opMa NPOME:KYTOYHOM aTTeCTAUM: IK3aMeH.
[IpomexyrouHass arrecranus oOy4aromuxcs B (opme 3K3aMeHa

MPOBOJMUTCS 1O pe3yJibTaTaM BBITIOJHEHUSI BCEX BHUAOB y4eOHOU paloThI,
MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM M0 JAHHOW AUCHUILIMHE (MOAYIIO), IPU
3TOM YUYHUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B TEYEHHE
cemecTpa. OILIEHKa CTENEHH JOCTHKEHHUS OO0YyYalolUMUCA IUIaHUPYEMBIX
pe3yJabTaTOB  OOydYeHHs MO  JUCHUIUIMHE  (MOAYJII0)  MPOBOAUTCS
npenojaBaTeyeM, BEAyIIUM 3aHATHS 10 JUCHUIUIMHE (MOIYJI0) METOJ0M
AKCIIEPTHOU OLEHKHU. I10 uTOram nmpoMeKyTo4YHOU aTTeCTAlMU 110 JUCHUIIIIUHE
(Monym0) BBICTABIISICTCS OIICHKAa «OTIIMYHOY, «XOpOUIO»,
«YJIOBJIETBOPUTEIIBHO» WM «HEYAOBIETBOPUTEIBHO.,

K npomexyTodHoil arrectaniid JOMYCKAKOTCS TOJIBKO CTYICHTBI,
BBITIOJIHUBIIIME BCE€ BHJBl y4eOHOW paboOThl, MpPelyCMOTpPEHHBbIE paboyeit
MpOrpaMMoOl MO NUCLHUIUIMHE «/[MHAMHUKAa U YCTOMYMBOCTH COOPYKEHUI:
MPOILIA MPOMEXKYTOUHBI KOHTPOJb, BBINOMHWIN 4 pacueTHO-Tpaduyeckue
paboTHI .
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IIxana oueHNBaHUuA

Onucanue

OTiIn4HO

BeimosniHeHsl  Bce  BHIBI  y4yeOHOW  paboTHl,
PENYyCMOTPEHHbIE  y4yeOHbIM  IUIaHOM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUW, YMEHUHU,
HAaBBIKOB MPUBEJCHHBIM B TaONMIAX IOKa3aTenei,
ONepupyeT NpPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMH,
HABbIKaMHM, MPUMEHSAET UX B CUTYyalUsX MOBBILIEHHOU
cnoxHocTd. Ilpm 3TOM MOryT OBITH JOMYLIEHBI
HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyIHEHUS
IIPU AHAJUTUYECKUX OIEepalusix, MePeHOCE 3HAHUU U
YMEHUI Ha HOBBIE, HECTAHAAPTHHIE CUTYaIIUH.

Xopo1o

BrlosiHEHBI Bce BU/IbI Y4EOHOU paboThI,
IIPELYCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyuaromuiicss 1€MOHCTPUPYET YACTUIHOE
COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB I10 IIPEIMETY.
HaBbiku 0CBOEHBI, HO OIIYCKAIOTCS HE3HAYUTEIIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPYIHEHUS [IPU IEPEHOCE
YMEHUH HA HOBBIE, HECTAHAAPTHBIEC CUTYALUH.

Y 10BIETBOPUTEIIHLHO

BrlmosiHEeHBI Bce BUIbI Y4EOHOU paboThI,
IIPELYCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyuaromuiics 1eMOHCTPUPYET 3HAUUTEIbHbIE
OLLIMOKH, MPOSIBISIET HEIOCTATOYHOCTh 3HAHUN, YMEHUI
Y BJIQJICHHSI HABBIKAMU 110 HECKOJIBKUM T€Mam
npeameta. OOy4aromuiicss UCIIBITHIBAET 3HAUYNTEIbHBIC
3aTpyAHEHNs PHU IPUMEHEHNH YMEHUN U HABBIKOB B
HOBBIX CUTYaIUsX.

HeynosnerBopurensHo

He BbimonHeH oauH uiaud OoJjiee BUJIOB Y4YEOHOM
paboThl, MOPEAYCMOTPEHHBIX  y4YEOHBIM  IUJIAHOM.
CTyneHT JeMOHCTpUpPYET HEMOJIHOE COOTBETCTBUE
3HaHUM, YMEHUMN, HABBIKOB MPUBEJECHHBIM B TaOIUIAX
MoKa3zaTesed, JOMYyCKaITCs 3HA4YUTENIbHbIE OIIHOKH,
MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB MO
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pany IIOKa3aTesen, CTYZIEHT WCIIBITBIBAET
3HAUMTENIBHBIE  3aTPyAHEHUS TPH  ONEPUPOBAHUU
3HAHUSMM U YMEHHUSIMH IIPH HUX IIEPEHOCE Ha HOBBIC
CUTyaluu.

@DoH/IBI OIEHOYHBIX CPEJCTB MPEJICTABICHBI B MPUIOKEHUH 2 K paboueit
MpOrpammMe.

7. Y4eOHO-MeTOAN4YeCcKoe U HH(pPOpMAIHOHHOE o0ecriedyeHHre JUCUUIJINHBI.

a) OCHOBHAs JuUTeparypa:

1. HapkoB, A.B. CtpoutenpHass MeXaHMKa [DNEKTPOHHBIN pecypc] :
yueb6. / A.B. MlapxoB, B.A. IllanomHukoB. — 3neKkTpoH. gaH. — CaHKT-
Ilerep6ypr : Jlamsb, 2010. — 656 c. — Pexum gocryna:
https://e.lanbook.com/book/121.

2. BacunpkoB, [.B. CrpourensHas wmexaHuka. J[uHamuka wu
YCTOMYMBOCTh COOPYKEHUI [DIEeKTpOHHBIN pecypc] : yueb. mocodue / I'.B.
Bacunbkos, 3.B. Bbyitko. — Onekrpon. nan. — Cankt-IletepOypr : Jlanb,
2013. — 256 ¢. — Pexum noctyna: https://e.lanbook.com/book/5110.

0) 10MOJTHUTEIbHAS JIUTEepaTypa:

1. Ceernmuukuii, B.A. CTpoutenbHas MeXaHWKa MaliuH. MexaHuka
crepxkeit. B 2 1. T.2. lunamuka [ D1eKTpOHHBIN pecypc] : yue0. — DIeKTpoH.
naH. — MockBa : @usmarnur, 2009. — 384 c. — Pexum nocryna:
https://e.lanbook.com/book/59574.

2. Ky3pmuH, JLIO. CrpourenbHass MexaHuKa [DIEKTPOHHBIA pecypc] :
yue6. nmocobue / JL.FO. Ky3emun, B.H. Cepruenko. — DJeKTpoH. AaH. —
Cankr-IlerepOypr : Jlawp, 2016. — 296 c. — Pexum pgocrtymna:
https://e.lanbook.com/book/76273.

B) IpOrpaMMHoe o0ecriedyeHue 1 HHTEePHEeT-pPecypcehl:
NutepHeT-pecypchl: yueOHO-METOANYECKUE MaTEpUaibl B JIEKTPOHHOM
BHJIC, TIpEJCTaBICHHbIE Ha caiTte lib.mami.ru B pazgene «IIEKTPOHHBIN
KaTayuor
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

8. Marepua/ibHO-TeXHHYECKOe o0ecnedyeHre TUCIUIIUHBI.
Crenuann3upoBaHHbI KOMIBIOTEPHBIM Kiacc kadeapsl «JluHamuka,
MPOYHOCTh MAIIMH M COMPOTUBICHHE MaTEPHUATOB» (COAEPKUT CTOJBI,
CTyJIbsl, MAPKEpPHAsA JOCKA, KOMIIBIOTEPHI C IMPUKIATIHBIM TEMATUYECKUM
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MpPOrpaMMHBIM OOECIIEUEHHUEM, MOJIBECHOW MPOEKTOP C HHTEPAKTUBHOU
JIOCKOH, BBIXOJI B ceTh «IHTEepHET).

YyeOubie aynutopuu (COAEPKHUT CTOIBI Y4e€OHBIE CO CKAaMbSIMH,
ayUTOpHAs J10CKa).

JlaGoparopHasi ayguTopusi (COIEPKUT CTOJBI, CTYJbsS, MeJoBas JOCKa,
y4yeOHasi HCHbITaTEeNbHASI MAalllMHA [ TPOBEJCHUS] UCIBITAHUNW Ha
pactsbkenue/cxatue U kpydenue MU-40KY, konep masraukoBbiii MK-
300, yHuBepcalbHbI Y4YEOHBIM KOMIUIEKC IO  CONPOTUBIICHUIO
marepuaioB CM-1, yHuBepcaldbHbId KOMIUIEKC [JIs IPOBEICHUS
nabopatopHeix pador CM-2, nabopatopubii komiuiekc JIKCM-IK,
KOMIUIEKC JIJISl IEMOHCTPALUA MEXaHUYECKUX U AEMII(PUPYIOMINX CBOMCTB
IJIACTUYHBIX MAaTEPHUAJIOB, YCTPOMCTBO i1 HATJISIAHOM JAEMOHCTPALUU
nonsyuyectu MmatepuanoB WP600, MammmHa 1151 HICIIBITAHWN HA yCTalOCTh,
KOMIUIEKC IS  TPOBEJAEHUS  Ja0OpaTopHBIX pabOT Mo  Kypcy
«YCTOMYUBOCTh MEXAHUYECKUX CUCTEM).

9. MeToanueckue peKoOMeHIAlMH /I CAMOCTOATEIbHOI padoThI
CTY/ICHTOB
3amayaMy CaMOCTOSITENIbHOM paOOThI CTYAEHTOB SBIISIIOTCS:
1. CucremaTuzamusi U 3aKperUICHUE MOITYYEHHBIX TEOPETHUYECKHX 3HAHUU U
MPAKTUYECKUX YMEHUN CTYAEHTOB;
2. VYruy0OrieHue u pacuIiupeHue TEOpeTUUEeCKON MOATOTOBKY;
dopMHUpOBaHUE YMEHUN UCTIOJIb30BATh CIIEIUATIBLHYIO IUTEPATYPY;
4. Pa3Butne IIO3HABATEJIbHBIX CIIOCOOHOCTEM CTYJEHTOB,
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH.

N3ydeHne AUCHUILIMHBI HEPa3pbIBHO CBA3aHO C CaMOCTOSITEIbHOM
paboTOl CTYJIEHTOB C PEKOMEHIOBAHHBIMU ITPETNOIaBATEISIMU JIUTEPATYPHBIMU
UCTOYHUKAMU M C MaTepuajamMu, TMOJYYEeHHbBIMH Ha  JIEKIIMOHHBIX,
MPAaKTUYECKUX 3aHATUSX U JIabopaTopHbiX paborax. [Ipum 3TOM CTyaeHT cam
IUIAHUPYET CBOIO  CaMOCTOSITEJIbHYIO  palboOTy, 4TO co3aaeT Oojee
0JIaronpusATHYI0 OOCTAHOBKY M IOJIOKUTEJIBHO CKa3bIBA€TCSI HAa YCBOCHHH
MaTtepuaia.

Ha ocHoBe u3ydeHHs] PEKOMEHJIOBAaHHOH JHUTEpaTyphl I€Ieco00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, TMOJOXEHUH U OMNpEeNICHH,
TpeOyIOIMX 3allOMUHAaHHUS W HEOOXOAMMBIX JJII OCBOEHHUS Ppa3/elioB
JUCLUTUIHBI.

[IpoiyKTUBHOCTH PaOOTHI 3aBUCUT OT MPABUIBLHOIO YEpPEAOBaHUS TPYyAa
u otabixa. [loaTromy Kaxkaple 4yac WM JBa cieayeT Jenarbh nepepbiB Ha 10
MUHYT. [laXke mepexinoueHrne ¢ OJIHOrO0 BUJIa YMCTBEHHOW pabOThI Ha JAPYroi
MOXET CITY>KUTh AKTUBHBIM OTJIBIXOM.

Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, Kak OJHOM U3 ¢opm
o0Oy4yeHUsT ¥ KOHTPOJISI CaMOCTOSITeNbHOW palboThl. KoHCylabTHpOBaHUE
mpeanoyiaraeT oco0bIM 00pa3oM OPraHU30BaHHOE B3aAUMOJICHCTBUE MEXKITY
IpernojaBaTeaeM- KOHCYJbTaHTOM U  CTyJE€HTaMM, HaIllpaBJIE€HHOE Ha

W
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pasperieHue mpo0ieM U BHECEHHE MO3UTHUBHBIX M3MEHEHHH B JEATEIHHOCTH
CTYyAEHTOB.

10. MeToau4yeckue peKOMEeHAALMM VISl PenoiaBaTeJis

B3auMopeiicTBue mpenojaBaresnis co CTyAEHTAMH MOXKHO pa3/eluTh Ha
HECKOJIbKO COCTABIIAIONINX - IPAKTUUECKUE 3aAHATHS U KOHCYJIbTUPOBAHHE.

[lepen 3aHATUSAMU NIPENOIABATENIO HEOOXOIUMO:

- U3YYUTh pabouyro Mporpammy, LeJd U 3a/1a4d JUCLMILINHBI;

- YEeTKO MPEICTaBIATh ceOe, Kakue 3HAHUSA, YMEHUS M HaBBIKU
JOJIKEH IPUOOPECTH CTYICHT;

- MO3HAKOMHUTCS C BUIAMH Y4eOHOU padoThI;

- U3YYUTh COJEPKAHHUE Pa3/IesIOB AUCIUILUINHBI.

[locne xaxxgoro 3aHATUS CHAENaTh COOTBETCTBYIOUIYIO 3alUCh B
KypHajax ydera MOCEaeMOCTH 3aHATUN CTYAEHTaMH, BBISICHUTh y CTapoCT
y4eOHBIX TPyHH MPUYMHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHX. [IpoBoauTh
IpyNIOBBIE W HWHAUBUIYAJIbHBIE KOHCYJBTAllUH CTYJEHTOB II0 BOINpOCaM,
BO3HUKAIOIIUM Y CTYJEHTOB B XOJ€ HX IMOATOTOBKM K TEKyllen u
MIPOMEKYTOUHOM aTTecTalMd IO y4eOHOW AMCHUIUIMHE, PEKOMEHIOBAaTh B
MOMOILb y4eOHbIE U IpPyTrue MaTepHallbl, a TAK)KE CIPABOYHYIO JINTEPATYPY.

3ader 1O JAUCHUIUIMHE MPOBOJUTCS B IUCBMEHHOM (opMe ¢
NOCJIENYIOIIEN NHAMBUyaIbHON Oecelof CO CTYyI€HTOM Ha OCHOBE BOIPOCOB,
c(hOopMyJIHPOBAHHBIX B 3a4YE€THBIX WJIM 3K3aMEHAIIMOHHBIX Ouiertax. B Ouner
BHOCHUTCSl JIBa TEOPETUYECKUX W OJHMH NMPAKTHYECKHUI BONPOC U3 Pa3IUYHBIX
pa3zenoB AMCHMIUIMHBI g Oojiee TOJHOW NPOBEPKU 3HAHUM CTYJEHTOB.
OueHka BBICTaBISIETCS NpenojaBaTeleM M OOBABISETCS IOCIE OTBETA.
[IpenonaBarens NPUHUMAIOMIMNA 3a4eT JIMYHO HECET OTBETCTBEHHOCTH 3a
MPaBUJIBHOCTH BBICTABIIEHUS OLEHKH.

[Iporpamma cocTaBiieHa B COOTBETCTBHM C DenepalbHbIM rOCYyJapCTBEHHBIM
0o0pa3oBaTeIbHBIM CTaHAAPTOM BBICIIETO OOpa30BaHUS [0 HAMPABICHUIO
noarotoBku crienanuctoB 08.03.01 «CtpoutenbcTBO»

IIporpammy cocraBui:

K.T.H., JIOII. /B.1.
[IlepbOakoB /

IIporpamma yTBep:kaeHa Ha 3acelaHnud kKadeapbl «/lnHamuka,
NMPOYHOCTH MAIIIMH U CONPOTUBJIEHHE MATEPHUATOB
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«_» 2017r., mpoTokon Ne

3aBenyromuii kadenpoi «JlnHamuka,
MIPOYHOCTH MAIIIMH U COIPOTHBIICHUE
MaTepuagoBy, mpodeccop, 1. ¢.-M. H.
CxBop1ioB/

PykoBoaureins

o0pa3zoBaTeIbHON TPOTrpaMMBbl
/

/AA.
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CprKTypa H COACPKAHUEC NUCIHUNIIINHDBI «I[I/IHaMI/IKa u yCTOﬁqHBOCTb coopymeﬂnifl» o CIIcIMaJbHOCTH

08.03.01 «CtpouTenbcTBO»

[Ipunoxenue 1.

(OakanaBpuar)
< Buabl yueOHo# padoThl, Dopm
g s B BKJ/II0Yasi CAMOCTOATENbHYIO Buabl camocTosiTe1bHOM padoThI bl
Paznen 2 % § padoTy CTY/IEHTOB, CTY/IEHTOB aTrrect
5]
w/n S8 U TPYA0EMKOCTh B Yacax anuu
J | I/C | Jab6 | CPC | KCP | K.P. | K.II. | PT'P | Pepepar | K/p | D | 3
IlecToii cemecTp
OcCHOBHBIC TIOHSITHSI U TIOJIOKEHUS
1 AHATUTUYECKON TUHAMUKH. 6 1-2 4 4 8
Konebanust TMHEWHBIX CUCTEM C
2 N 6 | 34| 4 | 4 8 e
OJIHOM CTENEeHBI0 CBOOO/IHI. Nel
Konebanust HEMMHEWHBIX CUCTEM C
3 . 6 | 5-6 4 4 8
OJIHOM CTENEeHBI0 CBOOO/IHI.
[Tapamerpuyeckue KoacOaHUSI 1
4 panmetp 6 | 78 | 4 | 4 8
ABTOKOJICOAHMSI.
Konebanus cuctem ¢ KOHEUHBIM PI'P
5 . 6 |9-10 4 4 8
YHCJIOM CTEIIEHEN CBOOOIEI. Ne2
6 Konebanus cuctem ¢ 6 11- 4 4 ] PI'P
pacrpeieieHHbIMU TapaMeTPaMH. 12 Ne3
OCHOBHBIC TIOHSITHSI U TIOJIOKEHUS 13
7 | TeOpUU YCTOMYHUBOCTHU U 6 14 4 4 8
KPUTHUYECKOW HATPY3KH.
OpTOroHaNbHOCTH COOCTBEHHBIX
dopm.  KpyrtunpHble  KoJeOaHUs
15-
8 |Bama. Ilomepeunsie  konebGanus | 6 16 4 4 8
OaKu.
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Meroas! pacueTa KpUTHUECKHUX 17- 4 4 3 PI'P

Harpy3oK 18 Ned
Dopma ammecmayuu

Bcero yacoB no qucnumiHe 36 36 7 4 PLP

BO MICCTOM CEMCCTPC
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ITpunoxxenue 2.
MWHHCTEPCTBO OBPA30OBAHNS M HAVKH POCCUMCKON ®EIEPALINN

OENEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXKJIEHWE BbICIIEI'O ObPA3OBAHUA

«MOCKOBCKHMI HOJIPITEXHI{I}‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHNH ITOJIMTEX)

Hanpasnenune noarorosku: 08.03.01 «CtpoutenbeTBoy

[Tpoduu: «[IpOMBIIIIIEHHOE U TPAXKAAHCKOE CTPOUTEIHCTBO»
®opmbl 00yUeHus: OuHas
Kagenpa: JluHaMuKa, MPOYHOCTH MAIIIMH U COMPOTUBJICHUE MaTEPHUAJIOB

OOHA OHEHOYHbLIX CPEACTB

MO JUCLMILJIMHE

«/IMHAMHMKA U YyCTOMYUBOCTb COOPYKEHUID)

CocraBureib: K.T.H. lllep6akos B.H.

Mocksa, 2017 ron
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MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMIIETEHIIUIA

Ta6muna 1

JAMHaAMHKa M YyCTONYMBOCTDb COOPYKEHHI

DI'OC BO 08.03.01 «CTpouTtebcTBO»

B nporiecce ocBOeHUS JaHHON AUCIUILTMHBI CTYICHT (OPMUPYET U JEMOHCTPUPYET CICAYIOMIHE

JAOKYMCHTELI B
po(hecCuOHATBHOM
ACATCIIbHOCTH.

YMeTh:
e OnpenensTs AMHAMUYECKHUE HATPYy3KH, JEHCTBYIOIIUE B
COOPYKECHHUSX.
BJA/IETh:
e MerogaMu pacuera IMHAMUKU U YCTOMYMBOCTH 3JIEMEHTOB
COOPYKEHH.

3aHATUS, OIIPOC
Ha CEMUHAPCKUX
3aHATUAX

KOMIICTCHIIMH:
KOMIIETEHIIHN IlepeyeHb KOMIIOHEHTOB TexHoJsorus dopma
¢opmMupoBaHUsL | OLIEHOYHOI'O
HHIEKC (popmympoBka KOMITeTeHIM I cpeacrsa
OIIK-2 |CrnocoOGHOCTBIO BBISIBIATh  |3HATh: camocrosrenbHas | PI'P,
€CTCCTBCHHOHAYYHY1O e Bupl IMHAMUYECKUX BO3JIECUCTBUI HA coopykeHus. [lonsaTus o pabora, Oks3,
CYLIHOCTb IPOOJIEM, pacyeTrax Ha yCTOMYMBOCTb COOPYKEHHUN. CEMHUHapCKUe YO
BO3HUKAIOIIMX B XOJ€E yMeThb: 3aHSTHSL, OIIPOC
npoQecCHOHAIBHOI e COCTaBJIATh YpaBHEHMSI IBUKEHUS MEXaHUYECKUX CUCTEM. Ha CCMHHApPCKHUX
ACATCIIBHOCTH, TIPUBJICYb OnpenensTs 371eMEHTHI COOPYKEHUM, KOTOPBbIE MOTYT TEPSTh SaHATUAX
AU MX pEHICHUSA YCTOWYUBOCTb.
COOTBETCTBYIOIIUH (DU3UKO- |BaageTh:
MaTEeMaTHYECKHH armapar. e HaBbikaMu COCTaBIICHUs YPABHEHUN JABUKEHUS COOPYKECHUI.
HaBbikaMy aHanu3a KOHCTPYKIMM COOPYKEHUS C TOUKH 3PEHHUS
IIOTEPU YCTONYUBOCTH.
OIIK-8 | YMeHHeM HCIOJIB30BATh 3HATD: camocrosarenbHas |PI'P,
HOpPMAaTHBHBIE IIPABOBBIE e (OcHOBHEIE HOPMATUBHBIC TOKYMCHTEI 110 pacueTam COOpy)KGHHfI pa6OTa, 91(3,
Ha JUHAMUKY U yCTOWUYUBOCTb. CEMHUHapCKUe YO




Ipunooicenue 2
K paboueii npospamme

HepequL OIICHOYHBIX CPEACTB 0 TUCHHUILJINHE

Jlunamuxka u ycmoudueoCmsb COOPYIHceHUl

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpartkas xapakTepucTHKa OIleHOYHOTO OLEHOYHOTO CPECTBA B
OC cpeacTBa CpCaCTBa ®OC
CpeacTBo MpOBEPKHM YMEHHH MPUMEHSThH
PacuerHo- [1Oy4YECHHBIE 3HAHUS o 3apaHee IIpumep 3amanuii 1uist
1 |rpaduueckas paboTa [onpeAeICHHON METOAUKE IS pelieHUs BBIIIOJIHEHUS PacYEeTHO-
(PT'P) 3aja4  WIM 3aJaHuil 10 MOJYJII WIU rpadudeckoil paboThI
MMCLUIUIMHE B IIEJIOM.
CpencTBo npoBeIeHUs POMEKYTOUHON
5 aTTeCTallUU MO Pe3yJIbTaTaM BHITIOJTHEHUS [Tpumepst
2 KSaMeH BCEX BUJIOB yueOHOH pabOThI B TEUCHUHN HK3aMEHAIlMOHHBIX
(9xs.) CeMEeCTpa C MPOCTABJICHUEM OLICHKH «HE ouneToB
3aYTEHOY» WU «3aYTCHO»
CpencTBo KOHTPOJIS,, OPraHU30BAaHHOE Kak
crienuanbHas ~ Oecera  MeJaroruveckoro
VerHBIN onpoc  [pabOTHHKA ¢ OOy4YarOIIMMCS Ha  TEMBI, Bormpocs! 1o
3 cobecejoBaHUE, [CBSI3aHHBIC C HM3yYyacMOW JAHUCIUIUIMHOW, M TeMaM/paszenam
(YO) PaCCYMTAHHOE Ha BhIACHEHHE 00beMa 3HAHUI JUCHUTUTHHBI

00y4aroIIEerocst o ONpe/eNICHHOMY pa3zely,

reme, mpobseme u T.11.
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@OHBI OLEHOYHBIX CPEACTB MO NUCLMUIUIMHE «/[MHaMUKa U yCTOWYUBOCTH
CcoOpy>keHu» 1o HanpaiaeHuto NoArotoBku 08.03.01 «CtpouTenbCTBOY.

HpnMep IK3AMCHAIIMOHHOI' 0 omiera

MUHVCTEPCTBO OBPA30OBAHUS U HAYKU POCCUMCKOM DEJJEPALIMI
DEJJEPAJIBHOE 'OCYIAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30OBAHUA
«MOCKOBCKHUH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

dakynsrer TPAHCIIOPTHBIM, kadenpa «AnHaMuka, IpOYHOCTh MAIMH U CONPOTHBIICHUE MaTEPUAJIOB)»
JucnunnuHa «luHaMHKa U yCTOMYMBOCTh COOPYKEHUID
Hanpasnenne 08.03.01 «CtpoutensctBo»

IK3aMeHannoHubId bujger Ne 3.

1. 3amaun TMHAMMKU COOpPYKEHUM.
2. [lonarue o aBTOKOJIECOAHUSX.

VYTBeprkaeHO Ha 3acelaHuH Kadeaphl « » 2017 r., nporokoa Ne

3aB. xadenapoi /A.A. CxBopuos/

21



BOHpOC])I o pasaejgaMm IMCHUIUINH 1JIA YCTHOI'O oImpoca

1. 3amaum qUHAMHMKN COOPYKEHUU.

2. PacueTHbIe CXEMBI U MATEMATUYECKUE MOJIEIIH JJISI UCCIIEIOBAHUS TUHAMUKH
COOPYKEHHM.

3. Buabl ITMHAMHYECKHX HArPy30K HA COOPYKEHHS.

4. XapakTepUCTUKH BHEIIHUX JUHAMUYECKUX BO3JIEHCTBUN.

5.Ctenenb cBOOObI AMHAMUYECKON CUCTEMBI.

6. Kpurepun yCTOMYMBOCTH PAaBHOBECHS CUCTEMBI.

7. CriocoObl cOCTaBlICeHHs] YpaBHEHUM JBUKEHUSI MEXaHHUUECKUX CUCTEM.

8. O0001IEHHBIE KOOPIUHATHI, CKOPOCTH U YCKOPEHUSI MEXAHUYECKON CUCTEMBI.
9. CocraBneHus ypaBHCHUH JBUKEHHSI CUCTEMBI HA OCHOBE ypaBHEHUM Jlarpanxa
2-0r0 poja.

10. CBoOO1HBIE KOJIEOAHUSI JIMHEIHOM CUCTEMBI C OJHOM CTENEHbIO CBOOO/IBI.

11. CBoOOiHBIE KOJIEOAHUSI JIMHEIHOW CUCTEMBI C OTHOM CTENEHBIO CBOOOIBI 1
BSI3KUM TPEHUEM.

12. Cyxoe u Bsi3koe TpeHue. JlekpeMeHT U JorapuMuIecKuil 1eKpeMeHT
KOJIeOaHUH.

13. BeiHyX1eHHbIE KOJI€OaHUs TUHEHHON CUCTEMBI C OTHOM CTENEHBIO CBOOOIBI.
Peakuust Ha TIPOU3BOJIBHOE HATPYKEHHUE.

14. Peakinsa TMHEWNHON UCCUIATUBHON CUCTEMEI C OQHOM CTENEHBIO CBOOOILI HA
FapMOHUYECKOE BO3JICHUCTBHUE.

15. Peakiusa mTMHENHON TUCCUIIATUBHON CUCTEMEI C OQHOM CTENEHBIO CBOOOIELI HA
MEPUOINYECKOE HETAPMOHUYECKOE BO3ICHCTBUE.

16. AMmuTy 1HO-4acTOTHas Xapakrtepuctuka (AYX) nuHeHOoN nruccunaTuBHOM
CUCTEMBI C OJHOUM CTENEHbIO CBOOO/IBI.

17. KoneOanus TUHENHON JUCCUIIATUBHOMN CUCTEMBI C OOHOM CTENEHBIO CBOOOIBI
MpY KHHEMATUYE€CKOM BO3JICMCTBUMU.

18. 3amuTa ot BubOpauuu. Koadgduiment sudbpomnepenadn.

19. Konebanust HEJIMHEWHON yNIPYyTOM CUCTEMBI C OJJTHOM CTENEHbIO CBOOO/IBI.
CBobOoaHBIE KOJIeOaHUs 0€3 MOTePh.

20.BoiHyX/1€eHHbBIE KOJI€OaHNs HEIMHEWHON yIPYTroi CUCTEMBI C OJJHOM CTETIEHbBIO
CBOOO/IbI TTPU TAPMOHUYECKOM HArpy>KEHUHU.

2 1. AMIUIMTY THO-4aCTOTHAsI XapaKTEPUCTUKA HETMHEMHON CUCTEMBI C OJHOMN
CTENEHBIO CBOOOIBI.

22. Ilonarue o mapamMeTpUUECKUX KojebaHusx. Y paBHeHue Martebe.

23.TloHaTe 0 aBTOKOIEOAHUSX.

24. CBoOoaHbIEC KOJIEOAHUS CUCTEM C KOHEUHBIM YUCioM (2 u OoJee) cTeneHei
CBOOO/IBI.
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25. CoOCTBEHHBIE YaCTOThI U COOCTBEHHBIE (POPMBI KOJIEOAHUI CUCTEM C
KOHEUHBIM yucioM (2 u 0onee) cteneHe cBOOOIbI.

26. BektopHo-maTpuuHas (hopMa 3alIuCy YpaBHEHUM IBUKEHUS CUCTEM C
KOHEUHBIM 4ucioM (2 u 0onee) cteneHe cBoOOIbI.

27. BeIHYyXJIeHHbIE KOJIEOaHHsI CUCTEM C KOHEYHBIM 4KCIIOM (2 u OoJee) cTeneHei
CBOOO/IBI.

28. BeiHyk1IeHHbIE KOJIEOaHUSI CUCTEMBI C ABYMS CTETIEHSIMU CBOOOIbI IPH
rapMOHUYECKOM Harpy>keHuu. JluHaMuueckuii BUOPOTracUTeb.

29. CBoOoaHBIEC TPOAOJIbHBIE KOJIEOAHUS CTEPKHS.

30. CBoOoHbBIE KPYTUIIbHBIE KOJIEOAaHUs BaJIa.

31. CBoOO1HBIEC HU3THOHBIEC KOJIEOAHUS OaKU.

32. IlonsiTHe O MOTEPE YCTOMUMBOCTH U KPUTUUECKON HATPY3KHU.

33. OCHOBHBIE TONYIIEHUS U KPUTEPUHU YCTOUYHNBOCTH.

34. OnpeneneHre KpUTHIECKON HArpy3Ku METOJIOM MHTETPUPOBAHUS
nudpepeHInanbHOro YpaBHEHUS! M30THYTOM OCU CTEPKHS.

35. 'mbkocTh crepxHs. Pannyc nuHepuny monepevyHoro CEUeHUs CTEPIKHS.

36. Kputnueckas cuiia 1 KpUTUIECKOE HANIPSIKEHUE JJISl CTEPKHSL.

37. Auarpamma 3aBUCUMOCTH KPUTUUYECKOTO HAIPSKEHUS] OT THOKOCTU CTEPIKHSI.
Tpu THIIA CTEPKHEM.

38. [IpenenbHas rTUOKOCTH CTEpKHSI. THUIBI CTEP>KHEN B 3aBUCUMOCTH OT
BEJIMYMHBI THOKOCTH.

39. Kputnueckoe HampsikeHue s crepxHent 0omnbinoit rudkoct. Gopmymna JI.
Ditnepa.

40. Kputnueckoe HanpsbKeHHE I CTepKHEH cpeHeil THOKOCTH. DOMIupuuecKas
dbopmyna @.C. Acunckoro.

41. YcnoBue yCTOWUMBOCTH CHKATOTO CTEPKHSA. [[oMmyckaeMoe HaIlpsKeHUE Ha
YCTOWYUBOCTb.

42. IIpakTH4ECKUI pacueT Ha YCTOMYMBOCTD CKATHS CTEPIKHEN C UCTIOIb30BAHUEM
Ko3(ppuUlLIMEeHTa CHUKEHUSI OCHOBHOT'O JOIYCKA€MOI'0 HANPSKEHUSI Ha CHKATHE WIIH
C TIOMOIIBIO KO3 DUITMEeHTa TPOAOJIBHOTO U3rn0a CTEPIKHS.

43. Pacuet ko3¢ duimenTa 3anaca yCTOMUMBOCTU CHKATOTO CTEPHKHS.

44. Tpu BUa pacyeTa Ha YCTOWYHUBOCTh: MPOBEPOUHBIN, ONIPEAECIICHHE
JIOMyCKaeMOW Harpy3Ku U MPOEKTHBIN pacyeT Mo Mo00py pa3MeEPOB MOMEPEUHOTO
CEUYEHUS CTEPHKHSI.

45. ParnonanbHbie (OPMBI CEUCHUI CTEP:KHEHN, paOOTAIOIINX HA CHKATHE.
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IIpumep 3aganus AJ151 BHINOJHEHUS pacyeTHO-rpa¢uuecKkoii padoThbl:
PI'P Nel «Konebanust TMHEHHON CUCTEMBI C OJTHOM CTENEHBbIO CBOOOIBD»
Ha cranbHyto 0anky ¢ BeicoThl h magaet rpy3 maccoil m. TpeOyercs:
1) mpoBecTH NPOYHOCTH OAIKU;
2) ompenenuTbh MAKCUMAJIbHBIN TUHAMUYECKUN MPorud Oalku B MecTe yaapa;
3) ecTkyro onopy B 3aMeHUTh ynpyrum 3J1€MeHTOM (TPY>KUHOMN) €
noxaTauBocThio =107 M/H, -cratnueckoe nepememenue (ocaaka
MPY>KUHBI) OT CUJIbL, paBHOU 1H;
4) omnpenenuth HaMOOJIbIINE HOPMAIbHBIE HANpsKeHUs B 6anke C moaaTIuBOM
onopoit B nipu ynape;
5) comocTaBUTh 3HAUYCHUS HAUOOJBIINX HOPMAIIbHBIX HANIPSIKEHUN JIJ1s1 OamKku
Ha KECTKHUX Oropax U JJis 0anku ¢ MoJaTiuBOn onopoii B.
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