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IlepeyeHb KOMIETEHIIMH ¢ YKA3aHUEM 3TanoB uX GOpMHUPOBAHUA

WNupnexc CopepxaHue KOMIIETEHIIUU Oransl GOpMUPOBAHUS KOMIIETSHIIUN
KOMITETE
130002078 Jlekuuu | Ilpaxtnueckue | Jlaboparopusie | Kypcooit HanmeHoBaHue
3aHATHUS 3aHATHUS MIPOEKT OLICHOMHOTO cpeicTBa
CTIIOCOOHOCTH pelaTh CTaHAAPTHHIC 3a]aUu
pettay P CobecenoBanue,
npoeccHoHaNbHOM e TENBHOCTH Ha OCHOBE
o . PacuetHo-rpaduueckas
MHPOPMAMOHHOM 1 6ubmorpaduyueckon Tema 2, Tema 2,
Tema 2 pabota Nel,
OIIK 1 | kynbTypsl ¢ mpuMeHeHneM nHpopmannonHo- | Tema 6, Tema 6, -
. PacuetHo-rpaduueckas
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH U ¢ yuetom | Tema 9 Tema 9 aGoTa No2
OCHOBHBIX TPeOOBaHHMI MH(POPMAIIMOHHON p -
. 9K3aMeH
0€30IIaCHOCTH;
CIOCOOHOCTH MCTIOIb30BAaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B
npodeccCHoHaNbHOMI e TEeTbHOCTH TectupoBanue (Tect Nol
OIIK 2 pod ¢ ’ Tema 3 Tema 3 Tema 3 - p ( )
MPUMEHATH METOJIl MATEMATHYECKOTO 9K3aMeH
aHaJIM3a U MOJICJIMPOBAHUS, TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIICIOBAHUS,
KontpomnbHas padora Nel,
CIIOCOOHOCTH MCIIONIB30BAThE OCHOBHEBIE Tewma 4, Tewma 4,
KontponsHast pabora Ne2,
OIIK 3 | ecrecTBeHHOHAYYHbIE 3aKOHBI /I MOHUMaHus | Tema 7, Tema 7, Tema 7 -
. TectupoBanue (Tect Ne3),
OKPY’KAIOIIETO MUPA U SBICHUIN MPUPOJIBI. Tema 8 Tema 8
9K3aMeH
KonrponsHas padora Nel,
CIIOCOOHOCTH K CAaMOOPTaHU3AINH U Tema 1, Tema 1,
OK 7 - - TectupoBanue (Tect Ne2),
camMo00pa30BaHHIO Tema 5 Tema 5
9K3aMeH




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyio)

Hazsanue Koma-Bo Min, éannoe Max, éannos
(6azosuvtii yposens) (nosvtuennwlit yposens)
Jlexmun 9 9 9
JlabopatopHbie pabOTHI 3 9 9
[TpakTHuecKue 3aHsTHsI 9 9 9
CoOecenoBanue 1 1 3
TecThl 3 3 9
KontposbHas padora 2 2 8
Ketic-3amaua 1 1 5
PacuerHo-rpaduueckas pabora 2 2 8
DK3aMeH 1 24 40
Hrtoro 60 100




IMoka3zaTe/in M KPUTEPHUH OIlEHUBAHUS KOMIETEHIHIA ¢ OMMMCAHHEM IIKaJI oneHuBanus (popmupyrorcs B OIl o HampaBiaeHHO
NOO20MOBKU U 6CMABIAIOMCS 8 PAOOYYIO NPOSPAMMY NOCE €€ YMEePHCOCHUL)

Nupnexc YpoBHU OCBOCHHS KOMIIETCHIIUU
Coneprxanre KOMITETECHITUN v " v
KOMIIETCHIINN [ToporoBsIit [IponBuHyTHIN [IpeBoCX0THBIH
3umarp  obmme, HO  He | 3Harh oOme  CBEOEHHWS O
CTPYKTYpUpPOBaHHbIE 3HAHUS | HMH(OPMAIMOHHO-
OCHOBHBIX MPHUHIUIIOB | KOMMYHHKAIIMOHHBIX CUCTEMAaX U
3HaTh OCHOBHBIC TPUHIUIBI TIOUCKA,
MOWCKa, XpaHeH!s, 00pabOTKM | HMCTOYHUKAX, OCHOBHBIE BHUAAX
XpaHeHusi, o00paboTKM W  aHaIU3
CIIOCOOHOCTH pemath | U aHanu3 wuWHGOpMamMM W3 | 0a3 JAHHBIX W THMHA3AINH
N nH(bOopMaIun 3 Pa3THIHBIX
CTaH/IapTHEIC 3aJlaud | Pa3IMYHBIX MCTOUYHUKOB U 0a3 | pa3jMyYHBIX CBOMCTB OOBEKTOB U .
o . . WCTOYHHKOB U 0a3 JaHHBIX;
Mpo(heCCHOHANBHON NIeSTENFHOCTH | JaHHBIX, MaTepUaoB,;
. YMeTh  NPUMEHSTH  MPEJCTaBIIATH
Ha OCHOBe WH(POPMAIMOHHON U | YMETh MPEJICTaBIATE | YMETh HCIIOJIE30BaTh
N nH(GOPMAIMI0O ¥ MAacCHUBBI JaHHBIX B
OIIK-1 Ooubmuorpapuueckol KyJIbTypbl € | HHGOPMALMI0O H  MAacCHUBBI | CTaHIAPTHBIC NPUEMBL |~ oM (bopvate;
MpUMEHEHUEM WHGOPMAIIMOHHO- | JaHHBIX B TpedyemoM | opmaTtupoBaHUs u | [Py p ’
. . ) Bnanets YMEHHEM OTIPECTISATh
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH | Gopmare; nmepepadoTKH MH(HOPMAIIHH; .
. OCHOBHBIE CBOHCTBAa OOBEKTOB U
M C YUYETOM OCHOBHBIX TpeOoBaHuii | BiameTs He cuctemarnyeckum | Bramers METOJIaMH
. . MaTepuaioB W BHIOMPAaTh METOIBI
MH(GOPMAITMOHHOM 0€30MMaCHOCTH; | MPUMEHEHHEM HABBIKOB | MPEJCTABICHUS H MEPBHYHOIO
MOJTyYCHUS u aHanm3a
WCTIOJIb30BaHMS aHanm3a uHpOpMAIIH u N
N COOTBETCTBYIOLICH NH(OPMAITUU
UHGOPMAITHOHHBIX, MAacCHBOB JaHHBIX O CBOWMCTBaX
KOMIIBIOTEPHBIX M CETCBBIX | OOBEKTOB M MAaTEPUAJIOB
TEXHOJIOTHUH
3HATh OCHOBHBIE 3aKOHBI 3HaTh OCHOBHBIE 3aKOHBI 3HATh IPHUEMBI U CTIOCOOBI
€CTECTBEHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX IPaMOTHOT'O MCIT0JIb30BaHUSI OCHOBHBIX
MaTEeMaTHYECKUX TUCHUILINH, | JUCUUIUIAH, METOBI 3aKOHOB €CTECTBEHHOHAYYHBIX
CIOCOOHOCTH UCTIONB30BATh YMeThb HCTIONTb30BaTh MaTeMaTHYeCKOTO aHaIIN3a U TUCIIUIDINH, METOJIOB
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI MOJICJIMPOBAHHUS, TCOPETUYSCKOTO | MATEMAaTUYECKOTO aHAIN3a U
€CTECTBCHHOHAYYHBIX JUCIUIUINH | €CTECTBEHHOHAYYHBIX H Y KCIIEPUMEHTAIILHOTO MOJICTTUPOBAHHUS, TEOPSTUYCCKOTO U
B MpohecCHOHATBHOM MaTeMaTHYECKUX TUCIHIUINH | UCCIIEAOBaHUS 9KCIIEPUMEHTAIEHOTO HCCIIEIOBAHUS B
OTIK-2 JIEATSIIbHOCTH, TIPUMEHSITh MPUMEHHUTENILHO K pealIbHbIM | YMeTh UCIOJIb30BaTh IPUEMbl U | CBOEH MPOdecCHOHaATBLHON

METOAbI MAaTEMATUYCCKOI'O
aHaJIn3a U MOACIIMPOBAHUA,
TEOPETUYECKOTO U
OKCIICPUMCHTAJILHOT'O
HUCCICOOBaHUA

nporeccam, AJsl peIeHHs
po(heCCUOHANBHBIX IPOOIIEM.
BaageTs 0ocHOBaMH HaBBIKOB
NpPUMEHEHHUSI
€CTECTBCHHOHAYYHBIX 3aKOHOB
JUTSL MOJIETTMPOBAHUS,
TEOPETUIECKOTO U
9KCHEPUMEHTAIBHOTO

METOBI aHAIN3a
€CTECTBCHHOHAYYHBIX U
MaTeMaTHYECKUX 3aKOHOB IS
IPaMOTHOT'O MCIIOJIb30BaHUS B
MPOEKTUPOBAHUH SHEPTO- U
pecypcocOeperaromux npoieccax
XAMHYECKOH TEXHOJIOTHH,
He()TEXUMUU ¥ OUOTEXHOJIOTHH.

JeSATEIHLHOCTH.
YMeTh IPUMEHAITh COBPEMEHHBIC
3HAHUSA OCHOBHBIX 3aKOHOB
€CTCCTBEHHOHAYYHBIX AUCIUILIAH B
po(heCCUOHANTBHON NEATEINBHOCTH,
PAaIOHABHO MCIIOB30BAaTh METO/IBI
MaTeMaTHYEeCKOTO aHAIIN3a U
MOJCIIUPOBAHUS, TEOPETHUECKOTO U




HCCIICIOBAHUSI [TPOLIECCOB B
poheCCUOHATBHOM
JIeSITCIIbHOCTH.

Baaaers: npuemMamMu 1 METOJIaMU
MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB
JUIS MOJEJIMPOBAHMUS,
TEOPETUUECKOTO U
SKCIIEPUMEHTAIBHOTO
HCCIIEJIOBaHUS ITPOIIECCOB B
poheCcCHOHATBHOMN
JIEeSITCILHOCTH.

3KCIIEPUMEHTAIBHOTO HCCIENOBAHMS
JUIsl IPOEKTUPOBAHMSL BHEPTO- U
pecypcocOeperaromumx
IIPOMBIIIUICHHBIX IPOILIECCOB; PENIaTh
TBOPYECKHUE 3a1a4U Ha OCHOBE
HCCIIE0BATENBCKUX TEXHOJIOTUH C
3JIEMEHTaMH MOJEINPOBAHUS
IIPOLIECCOB.

Baagers B onHOM Mepe, IpUEMaMH U
METOJlaMH IPUMEHEHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB TSI
MOJEIIUPOBAHUS, TEOPETUUECKOTIO U
3KCIIEPUMEHTAIbHOTO UCCIENOBAHN
IIPOIIECCOB B IPO(ecCHOHATBEHON
JIESATEIbHOCTH.

CIIOCOOHOCTH UCIOJIB30BATh
OCHOBHBIE €CTECTBCHHOHAYYHBIC

3HaTe HanboJjee BaKHEBIE
€CTECTBEeHHOHAYYHbIEC 3aKOHHI,
HEOOXOUMBIE 1JISI TIOHUMAaHUS
OKPY>KaIoIIero Mupa u
SIBJICHUH TIPUPOJIBI.

YMeTh UCTI0IB30BaTh
HanOoJIee Ba)KHBIE
€CTECTBEHHOHAYYHBIEC 3aKOHBI

3HaTh 110 OOJIBIIIEH YaCTH BCE
OCHOBHBIC €CTECTBEHHOHAYYHBIC
3aKOHBI, HEOOXOIMMBIE IS
IIOHUMaHUs OKPYKarOIIEro MUpa
U SIBJICHUN IIPUPOJBL.

YMeThb UCIOIL30BaTh IO
OOJIBIIIEH YaCTH BCE OCHOBHBIE
€CTECTBEHHOHAYYHBIC 3aKOHBI,

3HaTh BCE OCHOBHEIC
€CTECTBEHHOHAYYHBIE 3aKOHBI,
HEO0XOIMMBIE JIJIsl TOHUMAaHUS
OKPY>KaIOLLEro MUpa u siBICHUN
TIPUPO/IBL.

YMeTh UCTIONB30BaTh B TIOJTHOW Mepe
BCE OCHOBHBIEC €CTECTBEHHOHAYYHBIC

OIIK-3 3aKOHBI [T TOHUMAaHUS JUTSL IOHUMAaHUS 3aKOHBI, HEOOXOANMBIE IS
N HEOOXOMMBIE JIUIsl TOHUMAaHUS
OKPYKarOIIEro MUpa U SBICHUI OKPYKAaOILEro MUpa 1 . MMOHMMAHUS OKPYIKAIOIIEr0 MUpa U
. OKpY>KaIOIIETO MHUPA U SBIICHHUH N
MIPUPO/TBI SIBJICHUH TIPUPOJIBI. IPHPOIEI SIBIICHUI TIPUPOJIBI.
Buaaerp B 11e€710M YCITENIHO, PHPOJIBI- BnageTrp HaBBIKAMU TPAMOTHOTO
BaaaeTb N0OJHOIIEHHO HaBEIKAMU
HaBbIKaMH ITPUMCHCHUSA T — MIPUMCHCHUA CCTCCTBCHHOHAYYHBIX
€CTCCTBCHHOHAYYHBIX 3aKOHOB P 3aKOHOB JIJISl TOHUMAaHHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB N
JUTSL IOHUMAaHUS OKPY>KAOIIETO MHUPA U SBICHHUH
JUIS IOHUMAaHHUS OKPY KAKOIIEro
OKPY’KafOIIEro MUpa N TIPUPOIBI.
. MUpa U SBICHAN TPUPOIBI.
SIBJICHUU IIPUPOJBL.
3HAaTh OCHOBHBIC MPUHIMIEI | 3HATh  OCHOBHBIC  MPUHIMIEI | 3HATH OCHOBHBIC [IPUHIIATIBI
caMOOpTaHHU3aIIH 1 | caMOOpTaHH3aIHN M | caMOOpraHN3aluu u
CHOCOOHOCTH K CAMOOPTaHH3aLUH .
OK7 1 CAMOOGDAZOBAMIIO camMo00pa3oBaHus; caMmooOpa3oBaHUs, METOABI W | caMO0Opa30BaHUsI, METOHI,
p YMeTh OpraHu3oBaTh CBOE | CHOCOOBI MOJIyYEHUS! | CIIOCOOBI M CPEJICTBA  TMOJyUYEHHUS,
BpeMms, CaMOCTOSITeTIbHO | MHpOpMAIK, HEOOXOIUMON Ui | XpaHeHHS u nepepaboTKu




KpHTquCKH MBICJIUTD,
(hopMyJIMpPOBaTh CBOIO TOYKY
3peHus,

Bmanets METOIaMH

ITOBBIIIICHUS KBaJ]I/I(bI/IKaHI/H/I

caMmo00pa3oBaHUS;
YMeTh OpraHu30BaTh CBOC BpPEeMs,

HeoOXoauMoe Uisi  ydeObl H|
caMmo00pa3oBaHUS;
CaMOCTOSTENILHO KPUTHYECKU

MBICIUTE,  (OPMYNUPOBaTh H
OTCTauBaTh CBOIO TOUKY 3PCHHS;
Brnanmetp MeTomaMu  MOBBIICHUS
KBanu(uKamm, HaBBIKAMH
HaKOIUICHUS, 00paboTku "
WCTIONIB30BaHMs HH(OpMAITUH;

nH(pOopMaImH,

HEOOXOIUMOH Il caM00Opa30BaHus;

YMeTh OpraHm3oBaTh CBOE BpEMf,
Heo0XoauMoe TUTS yueObl u
caMo00pa3oBaHUs;  CaMOCTOSTENHHO
KPUTHYECKU MBICITUTD,

(bopMynHMpoBaTE M OTCTaMBaTh CBOIO
TOUKY 3pEHHS, NMPUMEHSITh METOABI U
CpeAcTBa TO3HAHHUS JJsl peIICHHS
3a1a4 npoecCHOHATBHOTO XapakTepa;
Bnametp  Meromamu  TIOBBIIICHUS
KBanuUKaum, HaBBIKAMH
HaKOIUIeHUs, 00pabOTKHU U
UCTIONIb30BaHUS nHpopmarmH,
METOAMKOM CPaBHUTEIHHOTO aHAIIN3A,
CIOCOOHOCTBIO K CaMOOPTaHM3alUH H
caM000pa30BaHHIO.
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HEOOXOMMBIE TTPAKTHIECKIE KOMITETEHIINA B OCHOBHOM C()OPMHPOBAHEI, BCE MPEITYyCMOTPEHHBIE TPOTPaMMOM
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3HAeT MaTepuall, TPAaMOTHO U MO CYIIECTBY HU3JIaracT e€ro, He JOIMYyCKasl CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE
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OrneHka «yIOBJIETBOPHUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETHYECKOE COJIEpyKaHHe Kypca OCBOEHO
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OrneHka <«HEYyJIOBIETBOPUTENbHO» BBICTABISETCS CTYNEHTY, €CIM OH He 3HAeT 3HAuYMTeNbHOW 4YacTd
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OOJIBIIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMOil 00y4YeHHs y4eOHBIX 3aJaHWuii He BBIOIHEHO, KAaueCTBO WX
BBINOJIHEHHUS] OLICHEHO YHCJIOM 0aJUIOB, OJIN3KUM K MUHUMAJIbHOMY




MuHuCcTepCTBO HAYKH U BBICIIEro 0Opa3oBaHus Poccuiickoit denepanun
HmxHeKaMCKH XHMHKO-TEXHOJIOTHUSCKHI HHCTUTYT ((rutna)
benepanbHOr0 TOCYIaPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKuIl HallMOHAJIBHBIN UCCIIEIOBATEIbCKUNA TEXHOIOTUYECKUN YHUBEPCUTET

@Daxynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u nHaumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(raumenosanue)

Cemectp 5
m YTBEPXJIAIO

N

3aB. kadeapoii : \ N.A. Cabanaes

« 29 » mas 2020 .

IK3aMeHaAllMOHHbIe OMJIeThI

JK3aMeHAIlUOHHBIH Oner Ne_ 1

1. JluneiiHoe HampsDKEHHOE cocTosHMe. HampsokeHuss 1o HaKJIOHHBIM  IUIOUIAJIKaM.
MakcuManbHble HOpMaJIbHbIE U KAacaTEJIbHbIE HANPSKEHUS. 3aKOH MapHOCTU KacaTeJIbHBIX
HaIIPSKEHUMN.

2. Pemienne cTaTU4eCKH HEOTPEACTUMBIX CUCTEM, pa0OTAIOIINX HA PACTSIKCHHUE-C)KATHE.

OK3aMeHAIUOHHBIN OmJter Ne_ 2

1. Ilonatue HampsiKEeHHO-AeHOPMUPOBAHHOTO COCTOSIHUM B TOYKE. TEH30p HANpsIKEHUMU.
VpaBuenus Haspe. ['maBHbIE IUIOIIAJAKK W TJIaBHbIE HANpPsDKEHHUS. BUAbl HanpsyKeHHBIX
COCTOSIHUH.

2. Peliennie cTaTHuecKy HEOMPEACIMMBIX CUCTEM, PAOOTAIOIINX HA U3THO.

DK3aMeHAIMOHHBIN OueT No 3
1. 'maBHBIE OCH U TJIaBHbIE MOMEHTHI MHEpIMU. Pacuer riaBHBIX MOMEHTOB MHEPLUU IS
CJIO)KHOTO CEUYEHUS.

2. VI3ru6 c kpy4yeHreM Bajia KpyTioro ceueHus. Pacyetr Ha mpoYHOCTbD.

IK3aMEeHALMOHHBIN Oujter Ne 4

1. Paguychbl vHEPLMH U MOMEHTBI COITPOTUBIICHHUS IUIOCKUX CEYSHUH.
2. HanpsikeHHOE COCTOSIHUE TTPU KPYUESHUHU Bajla KPYyTrioro ceueHus. Pacuer Ha mpo4HOCTD.

JIK3aMEeHALMOHHBIN Oniter Ne 5



1. Baytpennue cunsl. BHyTpenane cunoBbie hakTopbl. MeTo ceueHmid.
2. Kpyuenue 6pyca Hekpyryioi ¢popMbl cedueHus. PacyeT Ha MPOYHOCTb.

JK3aMeHAIlHOHHBIH Oujler Ne. 6

1. Ilonsitue o nedopmanuu. JluneitHas u yriosas nedopmanuu. CBsi3b HANpPSHKEHUA U
nedopmarnui.

2. Pacyer Ha yCTOWYUBOCTH 3a mpefienoM ynpyroctu. @opmyna Scunckoro.

OK3aMeHAIHOHHBIN Omjter Ne. 7

1. UcnpiTanue mMatepuaioB Ha pacTshkeHHe. MexaHnueckue XapakTepUCTUKU MaTepHalIoB.
3akon ['yka. Monayns ympyroctu. Jlomyckaemoe HampspkeHue. Koaddumment 3amaca
IPOYHOCTH.

2. ConpotuBienue marepuanoB. Llenu u 3agaum u3yuenus kypca. IloHstue npodHocTH,

YKECTKOCTH U YCTOMYUBOCTH.

OK3aMeHAIHOHHBIN OmjieT Ne. 8

1. OceBoe pactspkenue cxatue. Jehopmaruu npu pactskeHun u cxarun. Koaddumment
[Tyaccona. HampsbkeHuHs B IONEPEYHOM CEUCHHHM IPHU OCEBOM PACTSDKCHUHU (CXKATHH).
Pacuer Ha MpoYHOCTB.

2. YCTOWYUBOCTH CKaThIX cTepkHel. [lonsTue ycroitunBocTu. Beioa dhopmynsl Diinepa.

JK3aMeHAIlHOHHBIH Oujter Ne. 9

1. Ilepemenienust npu usrube. BeiBon auddepeHalbHOr0 ypaBHEHUS U30THYTOM OCH
OanKu.

2. TloHsAiTHE O CIOKHOM COIPOTUBJICHUU. BuABI CIOXHBIX conmpoTuBieHui. [IpuHImn

pacyera MpH CJI0KHOU AeopMallnu.

JKk3aMeHAIlMOHHBIN Omser Ne_ 10

1. Ilonepeunslit n3ru6. KacatenbHble HanpsKeHUs Npu nonepedyHoM u3rude. HanpsiokeHnHoe
COCTOSIHUE TIPU MONepeyHoM u3rude. PacueT Ha mpoyHOCTD.

2. BraenenTpoBoe pactsbkeHue (cxkarue). YCI0BHE MPOYHOCTH. YpaBHEHHE HEHTPATbHOM

OoCH.

JK3aMeHAIMOHHbIN Oniter Ne_ 11
1. Yucterit u3ru6. OcHOBHBIE TOHATHSA. BbIBOA (hOpMyIIbl HOpMaIbHBIX HAINPSKEHUH MPU
YUCTOM H3THOE.

2. Cratuyeckuii MOMeHT Tuiomaad. KoopauHaTel mHEHTpa TSHKECTH CEUYEHHUS CIIOKHOM
bopMBI.

OK3aMeHAIMOHHBbIN Ouier Ne_ 12

1. Tlepemenienus npu kpydenuu. OnpeneneHue yria 3aKpyuyuBaHus U yCIOBUE )KECTKOCTH.
2. OceBoii, MONSPHBIN, IEHTPOOCKHBIM MOMEHTHI MHEPIUU. CBOMCTBA MOMEHTOB WHEPIIHH.
MoOMEHTBI HHEPUMH ITPOCTENINX CEYEHUN Ha IIPUMEpE MPSMOYTOJIbHUAKA U KPyTa.

DK3aMeHAIMOHHBIN OueT No 13
1. Kpydyenue npsiMoro Bama Kpyrjioro cedeHus. OCHOBHBIC TOHSTHS. BwIBOJ (GopMyIibl
KacaTeJIbHBIX HAPSDKCHUH TTPU KPYUYCHUH Bajia KPYTJIOTO CCUCHHUS.

2. OHpCI{CJ’IeHI/Ie HepeMeHleHI/Iﬁ IIpH PaACTAXKCHUH U CKATHUH. Pacuer Ha ’KECTKOCTb.

IK3aMeHALIMOHHBIN OnJieT Ne 14



1. dedopmarms caura (4ucThiit cBur). 3akoH ['yka npu ciBure. MoyIib cliBura.
2. Pemiennie nuddepeHIManibHOro ypaBHeHU U30THYTOM ocu Oanku. ['paHuuHbIe yCIOBHUS.
Pacuer Ha jxecTKOCTb IIpH U3rUoOE.

JK3aMeHAIlUOHHBIH Onjer Ne_ 15

1. Ilonatue HampsiKeHHO-AeHOPMUPOBAHHOTO COCTOSIHMM B TOYKE. TEH30p HAMpsIKEHUM.
VpaBuenus Haspe. ['maBHbIE IUIOIIAIKK W TJIaBHbIE HANpPsOKEHHS. BUAbl HanpsyKeHHBIX
COCTOSTHHIA.

2. [lonHas mpoBepka Oaqku Ha MPOYHOCTH MPHU TUIOCKOM u3rube. PammonanbHbie (HOPMBI
cedeHuii pu u3rude. bamka paBHOTro CONMPOTUBIICHUS.

OK3aMeHAIMOHHBIN Oujter Ne_ 16

1. Teopust HaMOONBIIUX KACATEIBHBIX HANPSDKEHUH. DHEpreTHYecKass TeOpUs MPOYHOCTH.
Pacuetnbie GopmyIibl S5KBUBAJIEHTHOTO HANPSOKEHUS IS CITydasl TUIOCKOTO HAIPSKEHHOTO
COCTOSTHUS IO Pa3HBIM TEOPHUSM ITPOYHOCTH.

2. HampsikeHHOE COCTOSIHUE M pacueT Ha IPOYHOCTh MPH cpe3e. Pacuer 3akiemnoxk.

JK3aMeHAIlUOHHBIH Onjer Ne_ 17

1. Ha3znauenue teopuil mpouyHocTd. [loHsTHE SKBHUBaJEHTHOro HampsbkeHus. IlepBas u
BTOpast TEOPUH ITPOYHOCTH.

2. HanpsikeHHOE COCTOSIHUE MPU YUCTOM M3rude. PacueT Ha mpOYHOCTD.

JK3aMeHAHMOHHBIH Omier Ne_ 18
1. O6bpemHOe HanpskeHHOE cocTosiHre. O000IeHHBIN 3akoH ['yKa.
2. Kocoit u3ru6. YcinoBue npo4HOCTH. Y paBHEHUE HEUTPATILHON OCH.

OKk3aMeHAIHOHHBIH Omier Ne 19

1. OnpeneneHue TJIABHBIX HANpPSDKEHUH TMPU  IUIOCKOM HANpsSHKEHHOM COCTOSHUH
aQHAJTMTUYECKUM CIIoco00M (oOpaTHas 3a1aya).

2. Buytpennue cunbl. [loHATHE O BHYTpEHHMX CHJIOBBIX (akropax. OmnpeneneHue BHia

nedopmariuu. MeToj ceueHui.

OK3aMeHAIMOHHBIN Omiter N 20

1. TInockoe HampspKEHHOE COCTOsIHME. HampspkeHust MO HaKIOHHBIM  IDIONIAJIKaM -
AHAJIMTUYECKOE pelieHue. [ 'paduueckoe NPEACTaBICHUE IUIOCKOTO  HAMPSHKEHHOTO
COCTOSIHHS C TIOMOIIBIO KpyroB Mopa (npsiMast 1 oOpaTHast 3a/1a4H).

2. TlpaBuna 3HAKOB Ui BHYTPCHHHX CHJIOBBIX (pakTopoB. IlocTpoeHHe W KOHTPOJIb

MPABWJIBHOCTH 3MIOP BHYTPEHHUX CHUJIOBBIX (PAKTOPOB MPH ILIOCKOM H3THOE.

JK3aMeHAIMOHHBbIN Omier Ne_ 21

1. Ilonatue HampsiKeHHO-AeHOPMUPOBAHHOTO COCTOSIHUM B TOYKE. TEH30p HAMpsIKEHUM.
YpaBuenus Hasbe. [7aBHBIE IUIOIIAAKU W TIJIaBHbIC HaIpsDKEHUA. Buapl HanpsKeHHBIX
COCTOSIHUH.

2. PeanpHbi 00BEKT W pacueTHas cxema. Buabl cxemartusaruii. OCHOBHbBIC THUIIOTE3bl U

JOTTYIIICHUS.

JK3aMeHAUMOHHBIN Omiter Ne 22
1. Buenraue cuibl. Kinaccudukanus BHENTHUX cuil. BUIbI O11op, peakuuu onop. Y paBHEHUS
paBHOBECHS.

2. Perenne craTidecKy HEOTIPEISTMMBIX CHCTEM, PAaOOTAIONINX HA KPyUCHHUE.



JK3aMeHAIlUOHHBIH Onjier N 23

1. lonsTre HanpsbkeHus. HopManbHble U KacaTenbHbie HanpsikeHus. CBsI3b HANPSHKEHUN U
nedopMaIuii.

2. VcnbeiTanue marepuanoB Ha ckaTue. MeEXaHWYECKHE XapaKTEPUCTUKH MaTepUasioB.
3akon ['yka. Moayns ympyroctu. Jlomyckaemoe HampsikeHue. Koaddumnuent 3amaca

MIPOYHOCTH.

IK3aMEeHALMOHHBIN Oujter Ne 24

1. ®opmyna Ditnepa npu pacueTe Ha YCTOMYMBOCTh. BiusiHME ycCIOBMIA 3aKperuieHus Ha
BEJIMYNHY KPUTHUYECKON CHJIBI.
2. YHHUBepcallbHOE YpaBHEHHUE JIJIS pacyeTa IepeMelIeHni pu u3ruoe.

2.2. Kpurepuu oleHKH N0 TUCHUILIHHE B faj1ax

[TpomexxyTouHas aTTecTanus CTYJEHTOB o JTUCIIUTIIINHE
«ConpoTuBieHUE MaTepUaoB» IpoBoAuTCcs B cooTBeTcTBUU ¢ OOII 1 siBiisieTcs
oOs3aTenbHOM. [IpomMexkyTouHas arTecTanusi MPOBOAUTCS B BUIE dK3aMEHA.

CryneHT [omyckaeTcss K OJK3aMEeHy MO0 JUCHUIUIMHE B CJydae
BBINIOJIHEHUS MM Y4Ye€0OHOro IUTaHAa MO JUCUMILIMHE. BBIIOJHEHHUS W 3alUTHI
71a00paTOPHBIX PadOT, BHIIIOJIHEHHS TECTOBBIX 3a/IaHU, BHIMOJTHEHUS PACUE€THO-
rpaduueckoii pabotrel. B ciywae Hanuuus ydeOHOM 3aJ0JKEHHOCTH WIIH
MPOITYCKOB CTYJEHT OTpabaThIBAE€T COOTBETCTBYIOIME 3aHATUA B (opme,
MPEIJIOKEHHON TperojaBaTeleM M TPEACTaBICHHOW B pabouell mporpamMme
JCLUIUIVHBI.

OueHnnBaHue CTy/IEeHTa HA DJK3aMeHe

Ha »k3ameHe cTyneHTy mnpeajaraeTcss OWJIET, COCTOAIIMM W3 JBYX
TEOPEeTUUYECKHX BOMPOCOB. Ilocime oTBeTa Ha Ka)Abld BOTPOC CTYACHTY MOTYT
OBITh 3aJaHBI JIOMIOJIHUTEIBHBIC YTOYHSIOIINE BOTPOCHI, TPEOYIOIIHE KPATKOTO
oTBeTa. JlomOTHUTENBHBIC BOMPOCH], KaK IPAaBWIIO, 3aTal0TCS MPH HEIOJTHOM
OTBETE U HYXXHBI /I O0oJiee aIeKBaTHOTO OIICHUBAHUS 3HAHU.

HroroBas arrectanus Ha 3k3aMmeHe — MakcumyM 40 GamnoB. Mrorosas
aTTecTallys Ha PK3aMeHe HauuHaeTcs ¢ 24 6auioB (CTyIeHTHI MOTYT HaOpaTh Ha
sk3ameHe 24 —40 GamnoB). CTyaeHT, MOJYyYMBIIMA Ha 3K3aMeHe MeHee 24
0aJIJI0B, CYMTAETCS HE CAABIINM MPEIMET - BHE 3aBHCUMOCTH OT CYMMBbI OQJIJIOB.



Bun
3aJaHus

MuHMManbHOE KOJIMYECTBO OAJIOB
Y KPUTEPUHA MUHUMAJIbHON OLICHKH

MaxkcumanbHOE KOJIMYECTBO OaJljIoB
Y KPUTEPUHA MAKCUMAJIBHOU OLIEHKHU

ITepBrIit
BOIIPOC

12 Ganos

[IpencraBieH OCHOBHOW MaTepHall
TEOPETHUYECKOro Omiera. 3anucaHbl
ornpenenaeHus U 3aKoHbl. MmeroTcs
HEKOTOPbIE OIIMOKHU B
dopmynupoBkax. C  HOMOUIbIO
IperojaBarens JaHbl OTBETHl Ha
JIOTIOJTHUTEIIbHBIE YTOUHSIOIINE
BOIIPOCHI 110 MaTepHuaty Ouiera.

20 6ayutoB

[TorHO  packpeITO  coaepKaHHe
TEOPETHUYECKOTO  Bompoca.  JlaHbI
YETKHE oTpefieNIeHuUs,
chopMyITHPOBAHBI OCHOBHBIE
3aBUCUMOCTH W CJICJICTBHUS W3 HHX.
[TpuBeIeHBI TOSCHSIONINE TPUMEPHI.
Cnemnanpl BBIBOJBI. JIaHBI OTBETHI Ha
BCC JOTOJHUTEIBHBIC BOIPOCH IO
Marepuany Ousera.

Bropoiu
BOIIPOC

12 6asuioB

IIpencraBneH OCHOBHOW MaTepual
TEOPETUYECKOTO OmiieTa. 3anucaHsbl
onpeaeneHuss U 3akoHbl. meroTcs
HEKOTOPbIE OLINOKH B
dbopmymupoBkax. C  TOMOUIBIO
MpernojaBaTeias JaHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIC YTOYHSIOIIUE
BOIPOCHI 110 MaTepuany Ouiera.

20 oamnoB

IlomHo
BOIIpOCA.

PacKpBITO  COJIep)KaHUE

JlaHbl YETKUE
OIPENIEIICHHUS], c(hOpMyIHPOBaHBI
3aKOHbl W CIEACTBUS U3 HUX.
[TpuBeaeHBI NOSCHSIIOUINE TPUMEPBI.
Cnenanbl BbIBOJBI. JlaHbI OTBETHI Ha
BCE JIOTOJHUTENbHbBIE BOIMPOCH IO
Marepuany Ousera.




3. [lepeueHb u KpaTKasi XapaKTePUCTUKA OLIEHOYHBIX CPEICTB

Ne /| HawmmeHoBanwme Kparkas xapakrepucTtuka [IpencraBienue
OLICHOYHOTO OLICHOYHOT'O CPEJICTBA OLICHOYHOT'0
cpencTaa CpelcTBa B
dbonae

1 2 3 4
[IpobiiemHoe 3amaHue, B KOTOPOM | 3ajmaHusi ISt
oOy4aroniemMycs MpeajaratoT | peueHus
OCMBICITUTh peanbHyIo | Keic-3a1aun

1 Keiic-3anaua npodeccruoHanbHo-

OpPUEHTHUPOBAHHYIO CUTYAIMIO,

HEOOXOMMMYIO  JUIsl  pelIeHUs

JTAHHOU MPOOJIEMBI.

CpeactBo  mpoBepku  ymeHuit | Komrmiekt

MPUMEHSTh TOJIyYEHHBbIE 3HAHUS | KOHTPOJIbHBIX
KontponpHas .

2 pabota JUISL peuieHus 3a1a4 | 3aJaHUM 110
OIPEJEIICHHOr0 TUIIA IO TEME WJIM | BApUaHTaM
pazzeny.

CpenctBo  mpoBepku  ymeHuil | Komruiekt

NPUMEHATh TMOJIYYEHHbIC 3HAHUS | 3aJaHUM IS
PacyeTtHO- .

1o 3apaHee OINPEJEIICHHON | BBINOJHEHUS

3 rpaduueckas
METOMKE ISl PEIICHMS 3a/1ay UM | pacyeTHO-

pabora 3aJlaHdid MO0  MOAYJI0 WU | rpaduyeckoi
JUCIUTIUTMHE B IIEJIOM. paboThI
IIponyxr caMoCTOSITENbHOU | Tembl
paboThI CTYyJIeHTa, | pedepaToB
MPEACTABISIONINI cO00il KpaTkoe
U3JI0)KEHHE B TMHCbMEHHOM BHU/IE
MOJIyYeHHBIX pe3ynbTaTOB
TEOPETUYECKOTO aHanau3a

4 Pedepat orpeecHHOW HaydHOU (y4eOHo-
UCCIICIOBATCIILCKOM) TEMbI, TJIe
aBTOp pPacKpbIBaeT CyTh
uccieayeMon poOsIeMBl,

IPUBOJMUT  Pa3IW4HbIE  TOYKH
3peHus, a Takke COOCTBEHHBIE

B3IJIAAAbI HA HEC.




2 3 4
CpenctBo KOHTpOJIsA, | Bompocer 1o
OpPraHM30BaHHOC KakK CICIHallbHAs | TeMam/pa3el
Oecenga mpenojaBaTeNsl Ha TEMBI, | aM
CBSI3aHHEBIE c U3y4aeMOM | TUCIUILIMHBI

CobOeceoBaHre | NUCHMILIMHOMN, M PACCUMTAHHOE HA
BEIICHCHHUE oobeMa 3HAHUU
oOyyaroierocs o
OTIPEJICTICHHOMY ~ paszielly, TeMe,
npoOJieMe U T.1I.
Cuctema CTaHAapTU3UPOBAHHBIX | DoHJ
3aaHUH, II03BOJISIONIAs | TECTOBBIX

Tect aBTOMATU3UPOBATh MpoLEaypy | 3adaHHM

W3MEPEHUS YPOBHS 3HAHUU W
YMEHHH 00y4Jaromerocs.




MunucTepcTBO HAyKH | BBICIIEro oopazoBanus Poccuiickoit denepanuu
HwxHEKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rinan)
benepaTbHOTO TOCYAAPCTBEHHOTO 00 IKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIETr0 00Opa30BaHUs
«Ka3aHckuil HAaIIMOHAJIBHBINA UCCIIEI0BATEIbCKUI TEXHOJIOTMUECKUHT
YHUBEPCUTET»

Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexXHOJIOTMYECKHE MAIIMHBL U 000PYI0BAHHUE»

(k00 u naumenosanue)

[Ipoduns/mporpamma: _ «O06opynoBanue HedTerazonepepadoOTKI»

(naumenosanue)

Cemectp 5

Keiic-3agaua
o qucouiuinae ConpoTHBIEHUE MAaTEPHUAIOB

(HaI/IMeHOBaHI/Ie }Z[I/ICI_II/IHJ'II/IHLI)

Tema Ne: 3: I'eomeTpuyecKkne XapaKTePUCTHKH TUIOCKUX CeYeHUI

3ananme. IIpoOuemuass curyamus: J1s9 MOHTaxka  TEXHOJIOTHYECKOIO
0o00py/OoBaHUsT HA XUMHYECKOM TMPEINPUATHH BO3HUKIA HEOOXOIUMOCTH
W3TOTOBJIEHUS PAaMHOM KOHCTPYKIIMA HAa OCHOBE HWMEIONIMXCA Ha CKIAJE
CTAHJAPTHBIX TPOKATHBIX TMpoduied MyTeM HUX COCIAUHEHUS METOJOM
AJICKTPUUYECKON JTyroBod cBapku. MHXeHepy-MexaHUKy TpeOyeTcs pacCuuTarth
MOJIO’)KEHUE TJIABHBIX OCEH W TIJIaBHBIX MOMEHTOB WHEPIIMU COCTABHOI'O CEYEHMUS
JUTA TIOJTYYEHHUS] ONITUMAIBHOW TPOYHOCTH M AKECTKOCTH PAMHOW KOHCTPYKIIHH.

BapuanTtbl 3a1aHuii onpeesisiloTCS M0 NPUBEJIEHHBIM CXeMaM.
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Kpurepuu oueHku:

Kpurepnii MakcuMaJbHOH OLIEHKH — 5 0AJIJI0B!
1) ¢ ©60JIbIIION TOYHOCTHIO ONPEACIICH IEHTP TSHKECTH CEUCHUS,
2) TeoMeTpUYECKHe MOCTPOSHHSI BBHIMIOIHEHBI HA MUJUIMMETPOBOM Oymare WM B
rpauuecKkoM peJaKkTope;
3) MpaBWIILHO PACCYUTAHO IMOJIOKEHUE TIIABHBIX OCEH CCUCHHS,
4) paccuuTaHbl IJIABHBIC MOMEHTBHI MHEPIIMU CCUCHHS U BBIITOJHEHA MTPOBEPKA;
5) Bce TreoMeTpUYECKHE IOCTPOCHUS BBIMOJHEHBI C OOJIBIIONH TOYHOCTEHIO,
MI0Ka3aHO ONTHUMAJIbHOE HAIMPaBJICHHUE MPIIIOKEHUS BHEIITHEH MOTIEPEYHON CHUITHI,
6) moNydYeHHBbIE PEUICHHS YCIENIHO 3allMIICHBI BO BpeMs IMyOJHMYHOTO
00CyX/ICHHS B TPYTIIIE.

KpuTtepuii onenku nHa 3 6ajuia:
1) ¢ MUHUMAJIBHO MOTPEITHOCTHIO OMPEIENICH IICHTP TSKECTU CCUSHHS;
2) TeoMeTpUYEeCKHe MOCTPOSHUSI BEHITIOHEHBI HA MUJUIMMETPOBOW Oymare Wil B
rpauuecKkoM peJaKkTope;
3) C MHHUMAJIBHOW TMOTPEIIHOCTHI0 PACCYMTAHO IIOJIOKEHUE TJIABHBIX OCEH
CEUCHUS,
4) paccuuTaHbl TJIABHBIE MOMEHTHI HHEPLIUU CEYCHHUs, IPOBEpPKa IOKa3aia
HEOOJIBUITYIO OTPEIIHOCTb;
5) Bce reoMeTpUYEeCKHE IOCTPOCHUS BBINOJHEHBI C XOPOIICH TOYHOCTEHIO,
MOKa3aHO ONTUMAJIbHOE HAIMPaBJICHHUE MPHIIOKEHUS BHEIITHEH MOTIEPEYHON CUITHI,
6) moyTyYeHHbIE PEIICHHsT XOPOILO 3aNUIIEHBI BO BPeMs ITyOINYHOT0 00CYyKACHUS

B IpyIIIIE.

Kpurepuii MuHnMaabHOI oneHKH Ha 1 0asr:
1) ¢ cyIecTBEHHOMH MOTPEITHOCTBIO OMPEACICH HIEHTP TSHKECTH CEUCHUS;
2) TEOMETPUICCKHUE TIOCTPOSHUS BBIITOJTHCHBI HE BIIOJIHE aKKYpaTHO;
3) cO 3HAYUTEIIBHON MOTPEIIHOCTHI0 PACCUUTAHO TIOJOKEHUE TJIABHBIX OCel
CEUCHUS;
4) paccuuTaHbl TJIABHBIC MOMEHTHI MHEPIIUH CCUCHUsS, NPOBEPKA HE BBHIMOJTHCHA
WIM TOKa3aja O0MbIIyIO MOTPEIIHOCTb;
5) reoMeTpuYecKHe IMOCTPOCHHUS BBIMOJHEHBI C MOMapKaMH, HETOYHO ITOKa3aHO
ONTUMAJILHOE HAIPaBJICHUE TTPUIOKESHHS BHEIIIHEHW MOMEPEUYHON CUJIBI,
6) moyy4eHHbIC PEUICHUS yIOBJICTBOPUTEIBHO 3alMIIEHBI BO BPeMsl ITyOIMYHOTO
00CyX/IeHHS B TPYIIIIE.

Kpurepuii OleHKH «HEYA0BJIETBOPUTEIbHOY!
OneHka «HEeyOBIETBOPUTEIBHO» BBICTABIISETCS B TOM CIIy4ae, €CJIM HE BBIINOJIHEH
XOTs1 Obl OVH MTyHKT KPUTEPUEB MUHUMATILHON OIIEHKH.



MunucTepcTBO HAyKH | BBICIIEro oopazoBanus Poccuiickoit denepanuu
HwxHEKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rinan)
benepaTbHOTO TOCYAAPCTBEHHOTO 00 IKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIETr0 00Opa30BaHUs
«Ka3aHckuil HAaIIMOHAJIBHBINA UCCIIEI0BATEIbCKUI TEXHOJIOTMUECKUHT
YHUBEPCUTET»

Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexXHOJIOTMYECKHE MAIIMHBL U 000PYI0BAHHUE»

(k00 u naumenosanue)

[Ipoduns/mporpamma: _ «O06opynoBanue HedTerazonepepadoOTKI»

(naumenosanue)

Cemectp 5

KomMmuiekT 3agannii 1Jisi KOHTPOJIbHOI PadoThI
1o aucuuiinae _ConpoTUBICHUE MAaTEPUATIOB

(HaMeHOBaHME UCIMILIUHBI)

KonTtpoabHast padora Nel
Tema Nel: BuyTpennue cuiioBbie GakTopbl
[TocTpouTh 3MIOpbl BHYTPEHHUX CHIJIOBBIX (DAaKTOPOB JIsl MJIOCKOM paMbl,
MOKa3aHHOW Ha PUCYHKE 3aJjaHusi. BapuaHThl BBIOMpAIOTCA 110 HOMEPY 3aJaHusl.
3HAYEHHUs HArPy30K:

P =10«kH;
M = 6 kHwm;
g =4 xH/wm;

a=2wm.
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KoutpoabHasi paéora Ne2
Tema Ne7: Ilinockuii n3ruod

3apanue. BeINOJHUTE TTOJIHYIO TPOBEPKY MPOYHOCTH OaJIKH, TOKa3aHHON Ha
pHUCYHKE 3a/1aHus. BapruaHTBI BRIOHpAIOTCS 110 HOMEPY 3a/1aHUS.

3nauenus Harpy3ok: P =10 kH; M =6 kHwm; =4 kH/Mm; a =2 M.
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Kpurepuu oueHku:
Kputepuii 0ieHKH MAKCUMAJBHBIM YHCJIOM 0AJLJI0B - 4:

Brinonxens! Bce TpeOoBaHus 3a/iaHus K paboTe. PacueTHbIe CXEMBbI, SMIOPHI
MOCTPOCHBI MPABUIBHO C COOMIOJIEHHEM Maciitabda W TpaBuil 0)OpMIIEHUS.
PacueTsl BBINIOJHEHBI C JIOCTATOYHOM CTEIEHBIO TOUYHOCTU. I[loka3zaH BEIBOJ
pacueTHbIX (opmys. YwucioBble BEIUYUHBI B (POpMysax COMPOBOKIAIOTCS
eAuHuIlaMu u3Mepenuii. Hax enuHuIaMu M3MEpeHUM BBIMOJHEHBI MPaBUJIbHbBIC
npeobOpazoBanusi. KpymHble W MeNKHE YHCJIOBBIC BEJIWYMHBI TPEACTaBICHBI B
nokazaTeapHON (hopMe — MaTeMaTHYeCKUEe JIEHCTBHUSI HAJl HUMU BBIMOJHEHBI 0€3
OIIIHOOK.

Kputepuii oneHku Ha 2,5 6a/1710B:

Brimonaens! Bce TpeboBaHUs 3aaHus K padoTe. PacueTHble cXeMBbl, SIIOPHI
MOCTPOCHBI TPABWIBHO, HO C HEOOJNBIIMMH HAPYHICHUSMHA B TIPaBUIIaX
opopmieHus. PacueTsl BeIMYMH MECTaMU HE JOCTHTAIOT JOCTATOYHOW CTEMEHU
TOYHOCTH. MIMeroTcst HeOOMbIe Orpexu B BRIBOJEC pacueTHBIX (hopmyst. UncaoBwie
BEJTUYHMHBI B (DOPMYJIaxX COMPOBOKIAIOTCS €IWHUIIAMH n3MepeHuii. He Hang Bcemu
CIMHHUIIAMH W3MEPCHHI BBITIOJHEHBI TpaBUIbHBIC TpeoOpa3oBaHus. KpyrmHbie n
MEJIKHE YMCIOBBIC BEIMUMHBI HE BCET/IA MPEJCTaBICHBI B ITOKa3aTeIbHON (opme —
IIPY BBHITIOJTHEHWH MAaTeMaTHYEeCKUX JCUCTBUI HAJ HUMH HCIOJB3yeTCs (Gopmar
yucen ¢ GUKCUPOBAHHOMU 3aISTOM.

Kpurepnii onenku Ha 1 6asur:

Brimonneno ne menee 60% tpebGoBaHmii 3amanusi Kk pabote. PacuerHsie
CXEMBI, JMIOPhl MOCTPOEHBI MPaBUIBHO, HO C CYIIECTBEHHBIMU HaPYUICHUSMU
npaBui1 odopmiieHus. [lpu mpoBeneHUM pacueToB HMMEIOTCA CYIIECTBEHHBIC
NOTepU TOYHOCTH BeNMYMH. l[lpu BBIBOJE pacueTHBIX (QOPMYN JOIMYIICHBI
HEKOTOpbIe omuOKu. He Bce uncioBbie BEMMUUHBI B (OpMyTIax COMPOBOKIAFOTCS
eaquHuIlaMu u3MepeHud. He Bcerma Haj eIMHUIIAMU HW3MEPEHUN BBITIOJHEHBI
npaBwIbHBICE TIpeoOpa3oBaHus. KpymHbIE W MEJIKHE YHUCIOBBIC BEITUYHHBI
IIPEICTABIICHBI B PA3IMYHBIX (JopMaTax, MPUBOIAIINX K HAKATTTUBAHUIO OIITHOKHY.

Kpurtepuii OlieHKH «HEyI0BJIECTBOPUTEIbHOY!

Ecnu xors Obl OAMH W3 NEPEUMCICHHBIX KPUTEPUEB JII MUHUMAJIbHOM
OLIEHKH HE COOJI0JaeTCsl, BBICTABISETCS OLIEHKA «HEYJOBJIETBOPUTEIBHO», paboTa
BO3BpalllaeTcs Ha 10paboTKYy.



MunucTepcTBO HAyKH | BBICIIEro oopazoBanus Poccuiickoit denepanuu
HwxHEKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rinan)
benepaTbHOTO TOCYAAPCTBEHHOTO 00 IKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIETr0 00Opa30BaHUs
«Ka3aHckuil HAaIIMOHAJIBHBINA UCCIIEI0BATEIbCKUI TEXHOJIOTMUECKUHT
YHUBEPCUTET»

Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexXHOJIOTMYECKHE MAIIMHBL U 000PYI0BAHHUE»

(k00 u naumenosanue)

[Ipoduns/mporpamma: _ «O06opynoBanue HedTerazonepepadoOTKI»

(naumenosanue)

Cemectp 5

KoMiuiekT 3agannii il BHINIOJIHEHUS PACYETHO-TPaduieckoit padoThl
1o aucuuiinae _ConpoTUBICHUE MAaTEPUATIOB

(HaMeHOBaHME UCIMILIUHBI)

PacuetHno-rpadguueckas padora Nel
Tema Ne 6. CaBUT U KpyueHUe
3apanue. [{nsg 3agaHHOM CXEMbl Bajia, MOKA3aHHOM HA PHUCYHKE K 3aJaHUIO,
paccuyuTaTh JTUAMETP M3 YCIOBUSA MPOYHOCTH HA KPYYEHHE U MOCTPOUTH AIIOPHI
KPYTAIIUX MOMEHTOB, a0COJIOTHBIX M OTHOCUTEJIBHBIX YIJIOB 3aKpyYHBAHMUS.
BbINOMHUTE NPOBEpKY Bajla Ha KECTKOCTb. BapuaHThl BBIOMpAIOTCA 110 HOMEPY
3a/1aHus.

3naucHus Harpy3ok: T1 = 600 Hm; T> = 300 Hm; a = 0,8 m; b=0,6 M; Cc =
0,4 m; D1 =400 MM, D2 = 200 mMm; 01 =45 °C, a2 = 60 °C.
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PacueTHo-rpaduyeckasi pa6ora Ne2
Tema Ne 9. YcTOHYHBOCTD C:KATBIX CTEPKHENH
3ananue. /[ 3a7aHHON CXEMBI CTEPXKHS, MTOKa3aHHOM Ha PUCYHKE K 3aJaHUIO,
paccuMTaTh pasMEpbl CEYEHHS W3 YCIOBUS YCTOMYMBOCTU. Pacuer craenyer
BBITIOJTHUTh METOJOM HTEpalllii, BOCMHOJIb30BABIIUChL Tabiuieil koddduimenta
CHIDKEHMS JIOMYCKaeMOro HampspKeHus.. BapuaHThl BBIOUpAIOTCS IO HOMEPY
3aJlaHus.

3nauenus Harpy3ok: P = 60 kH; £ =2 m.

P P P
1 A ? A 3 A
cevyeHne cevyeHne ceveHne
Cags G g
Y Y Y
7 7z 7
P P P
4 A S A 6 A
ceveHue ceveHune ceyeHue
o oy Cags
Y Y Y

7 {p
% A ceueHMe ceveHune
Y
7
10 |p L
% A ceueHMe % ceyeHve




14 15 | p
ceyeHune 7 ceveHue 7 cevyeHne
> =
Y

Kpurepun onenku:
KpuTepnii oneHkH MaKCUMAJIbHBIM YHCJIOM 0a/10B — 4.

Brimonnensr Bce TpeboBaHuUs 3amaHus K pabore. PacueTHble CXEMBbI, SMIOPHI
MOCTPOCHBI MPABWIBHO C coOioeHneM Macmtaba u mpaBuil odopmiienus. Pacuets
BBITIOJTHEHBI C JIOCTATOYHOM CTENEeHbI0 TOYHOCTHU. [IoKa3aH BBIBOJI pacdyeTHHIX (OPMYII.
UucnoBble BeIMYUHBI B (OPMYJIaxX COMPOBOXKIAIOTCS EAWMHHUIIAMH u3MepeHui. Han
eMHUIIaMH U3MEPEHUN BBITIOJTHEHBI MPaBWIbHBIC MpeoOpa3oBanus. KpyrnHbie u Menkue
YHCIIOBbIE BEJIMYMHBI TPEJCTaBICHBl B IOKa3aTeNbHOM (opMe — MareMaThyecKue
JEHiCTBUS HAJl HUMU BBIIIOJIHEHBI O€3 OIIHOOK.

Kputepuii ouenku Ha 2,5 0aJ1J10B:

BreimonHeHbl Bce TpeOoBaHUS 3amaHus K pabore. PacdeTHbIe CXEMBI, SMIOPHI
MIOCTPOCHBI TPABWIILHO, HO C HEOOJBIIMMHU HAPYIMICHUSIMH B TIPAaBWIAX O(DOPMIICHUS.
Pacyernl BeIMuMH MECTaMM HE JOCTUTAIOT JIOCTATOYHOM CTEIIEHH TOYHOCTH. MMeroTcs
HEOOJIBIIINE OTPEXH B BBIBOJIE pAacUETHHIX (opmys. UncaoBble BETHMYMHBI B (popMyrax
CONIPOBOXKIAIOTCA €IMHULAMU HU3MepeHui. He Hajg BcemMu enMHMIAMH W3MEPEHHUU
BBHITIOJIHEHBI TIPABUJIbHBIE MTpeoOpa3oBanus. KpymnHbie U MEJIKUE YHUCIOBBIE BEIMYUHBI HE
BCErJa MpEJCTaBICHbI B IOKa3aTebHOW (hopMe — MPH BBIMOJHEHWH MaTEMaTUYECKHX
JEHCTBUY Ha/l HUMHU UCTIONIb3yeTcs (popmat uncen ¢ GUKCUPOBAHHOM 3aIsTOM.

Kputepuii MuHuMaibHOi oueHku — 1 6ast:

Breimonneno ne menee 60% TtpeboBanmii 3amanust k pabore. PacueTHble cxemsl,
SMIOPHI  TIOCTPOCHBI TPABWIBHO, HO C CYIIECTBCHHBIMU HAPYIICHUSIMH IPABUI
opopmienus. [lpu npoBeneHUN pacdyeTOB MMEIOTCS CYIIECTBEHHBIE MOTEPU TOYHOCTH
BeauunH. [Ipu BBIBOAIE pacdeTHBIX (OpPMYJ JONyIIeHb HEKoTopble omuoOku. He Bce
YHCJIOBBIC BEJIMUMHBI B (DOpPMyJIax COMPOBOXIAIOTCS eNMHUIIAaMK u3MepeHuid. He Bcerma
HaJ CJIMHHUIIAMHA W3MEPEHUI BBHITIOJHEHBI TpPaBWIbHBIE TpeoOpa3oBanus. KpymHbie u
MEJIKUEe YHCIIOBBIC BEJIMYWHBI MPECTABICHBI B Pa3jMYHbIX (QopmaTax, MPUBOAAIINX K
HAKaTUTMBAHUIO OIHUOKH.

Kpurepuii olleHKH «yT0BJE€TBOPUTEIbHO!

Ecnu Xx0Ts ObI OIMH M3 TIEPEUNCIICHHBIX KPUTCPUEB ISl MUHUMAJILHON OLICHKH HE
COOJTFO/TaeTCS, BHICTABIISICTCS OIICHKA HEYIOBJICTBOPUTEIILHO», pad0Ta BO3BpAIIACTCS HA
TOpaboTKY.



MuHucTepcTBO HAYKH | BBICIIEro oOpazoBanus Poccuiickoit denepanuu
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (ritna)
(dbenepaabHOro rocy1apCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKHI1 HALIMOHATBHBIA UCCIEN0BATENLCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Dakyremem _ MexaHUYECKUN

Kageopa__Maimun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne moaroroku_15.03.02 «TexHOJIOTHYECKHE MAIIMHBL U 000PYI0BAHHUE

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(raumenosanue)

Cemectp 5

Tembl 1J151 co0ece10BaHUA

o JUCHUIIIINHE COHDOTHBHGHI/IC MAaTepUuaJIoB
(HanMeHOBaHUE TUCIHIIHHBI)

Tema Ne2: OceBoe pacTsizkeHHe-CoKaTHe

1) OcobeHHOCTH JIehOpMaIIUN PACTKCHUS M CKATHS.

2) HampspkeHHs B MTONICPEYHBIX CEYCHUSX U 110 HAKJIIOHHBIM ILIOMIAAKaM MPH OCEBOM
pPaCTSKEHUHU.

3) lebopmarmu rmpu pacTsHKCHUN U CHKATHH.

4) Koadpduruent Ilyaccona.

5) 3akon ['yka npu pacTsKeHHUU.

6) MoyJib yIpyrocTH MaTepUaoB.

7) Onpenaenenne IepeMEICHUH TPH PACTKEHHUH.

8) Pacder Ha XeCTKOCTh IPHU PACTIKCHHH.

9) HcnpiTaHue MaTepHaJIOB Ha pacTsHKCHHUE.

10) HMicnipiTaHne MaTepuaioB Ha CKaTHe.

11) MexaHn4YeCKHE CBOMCTBA MATEPHAJIOB.

12) Turnbl pacyeToB HA TIPOYHOCTD.

13) KoaddurueHT 3amnaca mpoYHOCTH.

14) TloTeHnuanbHas YHEPTus AeGopMaIuu MPH PaCTHKCHHH.

15) CraTu4ecku HeONpeAeIMMbIC 3a1a4H.

16) MoHTa)XHBIC ¥ TeMIICPATYPHBIC HAMTPSDKEHUS TIPH PACTSHKCHUH U COKATHH.

Kpurtepumn oueHku:
MakcuMaJIbHOE YUCIIO 0aJUIOB — 3 Oasuia BBICTABIISETCI €CIA cOOeCceI0BaHNE

IpPOTEKaeT TpPHU AaKTUBHOM OOMeHe WHPOpMauer MEXIy CTyJACHTaMH W
npenojaBaTeyieM; BOMPOCHI M OTBETHl CIEAYIOT € O0O0EUuX CTOpPOH; OTBETHI



MIOJIHOIIEHHBIE W Pa3BEPHYTHIE, BO BpEeMsl COOECETOBAHMS CTYACHTHI IMOJHUMAIOT
WHTEPECHBIC U OPUTHHATBHBIC TPOOTIEMBI.

MunnmansHOe ynciio 60amioB — 1 6amt BeICTaBIsIETCS MPU MPEUMYIIIECTBEHHO
OJIHOHAMPABJICHHOM MOTOKE MHGOPMAIMU; OTBETHI CTYJICHTOB OJHOCJIOXHbBIE U 0€3
pPa3bsICHEHUM; BOMPOCHl HOCAT TPUBHAIBHBIM XapakTep, BO BpeMs Oeceabl
MPaKTUYECKA HE TMOJHUMAIOTCA OCTpPhIE MPOOJIEMBbI U HE TMPHUBOJATCS B KaueCTBE
MPUMEPOB MPAKTUUECKUE CUTYAIIUH.



MunucTepcTBO HaAyKH | BBICIIEro oopazoBanus Poccuiickoit denepanuu
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (ritna)
(dbenepaabHOro rocy1apCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKHI1 HALIMOHATBHBIA UCCIEN0BATENLCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Dakyremem _ MexaHUYECKUN

Kageopa__Maimun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne moaroroku_15.03.02 «TexHOJIOTHYECKHE MAIIMHBL U 000PYI0BAHHUE

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «O6opyaoBanue HedTerazomnepepadoOTKm»

(raumenosanue)
Cemectp 5
TecToBbIe 3a1aHUSA
IO JUCHHUITIINHEC COHDOTHBHGHHC MATECpPUuaAJIOB
(HanMeHOBaHUE TUCLIIINHEI)
Tect Nel

Tema Ne 4: Teopun HanpsIsKEHHOT0 M 1e()OPMUPOBAHHOIO COCTOSIHUSA

1. HampsokeHHO-Ie()OPMUPOBAHHOE  COCTOSIHME ~ Opyca  cUMTaeTcs
OIIpEAEIIEHHBIM, ECIIU

1. ompeneneHo HAMPSKEHHO-IE(HOPMUPOBAHHOE COCTOSIHIE B KXKIOW €ro TOUKE.

2. ompeneneHO HaNpsHKEHUE Ha TIOBEPXHOCTH Opyca.

3. M3BECTEH TEH30p HANPSDKCHWH B TOYKE, COOTBETCTBYIOMICH IIEHTPY TSKECTH
OITaCHOTO CEUCHUSI.

4, w3BeCTHO HaMOOJIbIIIeEe HANPsHDKEHUE U HanbosbIas aedopmanus opyca.

2. HanpsokeHHO-1epOpMUPOBAHHOE COCTOSIHUE B TOYKE  CUUTAETCs
onpeielICHHBIM, €CITU

1. wu3BecTHO HaWOOJBIIEE HAMIPSKEHNE B JAHHON TOYKE.

2. W3BECTHO OJHO W3 TPEX TJIaBHBIX HANPSHKEHUH B TaHHOM TOUKe.

3. UW3BECTHBI HOpMaJbHBIEC U KacaTeJIbHbIC HAMPSDKCHUS MO TOW TUIOMIAJKE TOYKH,
KOTOpasi 00pallleHa K MIIOCKOCTH MOMEPEYHOr0 CEUECHHUS.

4. W3BECTHBI HAIPSHKEHUS 10 BCEM ILIONIaIKaM, 00pa3yIoLUUM I'paHy 3TOW TOUKHU.

3. T€H30p HaHpH}KCHI/Iﬁ OIIUCBIBACT HAIIPAKCHHOC COCTOAHHC B TOYKE U
BKJIIOYacT
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el AN

3 mapameTpa — HOpMaJIbHBIX HAMPSDKEHUS [0 TPEM TPAHSIM.
6 mapaMeTpoB — HOPMAJIbHBIX HAIPSXKEHUH MO MIECTH TPaHSIM.
9 mapaMeTpOB — HOPMAJIbHBIX U KaCaTEJIbHBIX HAMPSLKEHUN TI0 3 TPaHsIM.
18 mapameTpoB — HOPMAIBHBIX U KacaTEIbHBIX HAMPSHKEHUI 10 6 TpaHsIM.
4, ['maBHpIMM ~ HA3bIBAIOTCA  TAKWE  IUIOMIAAKM  DJIEMEHTApHOTO

NnapaJuiejicnuicaa, 1o KOTOpbIM

A Ll SR o el A Ll SR o

el A o

HE HeﬁCTByIOT HOPMAJIbHBIC HAITPSXKCHUA.

HC ,Z[GP'ICTBYIOT KaCaTCJIbHBIC HAIIPSKCHUA.

,ZICIZCTBYGT TOJIBKO OJJHO KaCaTCJIbHOC HAIIPAKCHUC.
IICIZCTBYIOT N HOPpMAJIBHBIC K KaCATCJIbHBIC HAITPAKCHUA.

5. 'maBHBEIMU HaIIPAKCHUAMMA HAa3bIBAIOTCA

HOPMAJIbHBIE HAIPSDKEHMS, IEUCTBYIOIINE O TJIABHBIM IUIOLIAAKAM.
KacaTeJIbHbIE HAPSLKEHMS, IEHCTBYIOIINE MO TJIaBHBIM IUIOLIAAKAM.
MOJIHBIE HANIPSDKEHMS, IEUCTBYIOIIKE 110 JIFOOOH TIIOLIAIKE.
MPOEKIUSI HA HOPMaJib MOJIHOTO HANPsHKEHUS.

6. HampsokeHHOE COCTOSTHUE HA3bIBACTCS TMHEHHBIM, €CITH

OJIHO U3 TPeX TIaBHBIX HANIPSHDKEHHUI paBHO HYIIIO.

TPH U3 TPEX TIABHBIX HANPSHKEHUN PABHO HYJIIO.

JIBa U3 TPEX IVIaBHBIX HANIPSIKEHUW PABHO HYJIIO.

HU OJHO U3 TPEX IJIaBHBIX HAIPSKEHHUI HE PABHO HYJIIO.

7. HaHpH)KeHHOG COCTOAHHEC HA3bIBACTCA IINIOCKHUM, €CIIN

OJIHO W3 TPEX IVIaBHBIX HAIIPSKEHUH PABHO HYJIIO.

TPH U3 TPEX TIJIABHBIX HANPSHKEHUH PAaBHO HYJIIO.

JIBA U3 TPEX IVIaBHBIX HAIIPSKEHUN PABHO HYJIIO.

HU OJHO U3 TPEX IJIaBHBIX HAIIPSIKEHUM HE PABHO HYJIIO.

8. HanpspkeHHOE COCTOSIHUE HA3BIBAETCA 0OBEMHBIM, €CITU
OJIHO W3 TPEX IIABHBIX HANPSKEHUN PAaBHO HYJIIO.
TPH U3 TPEX TVIABHBIX HAMPSHKEHUN PaBHO HYIIIO.
JIBa U3 TPEX IJIaBHBIX HANIPSXKEHUN PaBHO HYJIIO.
HU OJIHO U3 TPEX TVIABHBIX HAMPSHKEHUM HE PAaBHO HYJIIO.

9. 3aKOH MAPHOCTH KacaTeIbHBIX HAIIPSKEHUH OIPEALIIACT, YTO

YKCJIO KacaTeNbHBIX HAINPSKEHUH, JEHCTBYIOLUX MO JHO0O0H TUIONIaJAKE JOJIKHO
OBITH PABHO JIBYM.
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KacaTeJIbHbIE HANPSDKEHUs, JCHUCTBYIOIIME I10 B3aUMHO-TIEPIIEHAUKYIISIPHBIM
TIOMIAIKaM, JTOJKHBI OBITh OJJMHAKOBO HAIIPABJICHHI.

KacaTeJIbHbIE HAMNPSIKEHUS, JTEUCTBYIOIIME MO MPOTUBOIMOJIOXKHBIM IIOMIAKAM,
JIOJIKHBI OBITh PaBHBI MO BEJIMYMHE U TPOTUBOTIOJIOAKHO HAIIPABJICHBI.
KacaTelIbHbIE HANPSHKEHUS, JCHUCTBYIOIIME [0 B3aUMHO-TIEPIIEHIUKYIISIPHBIM
IJIOIIAaAKaM, JOJDKHBI ObITh paBHBI 1O BEJIUYMHE U IPOTUBOMOJIOKHO
HaIMpaBJICHBI.

10. KacareabHbIC HAIIPpSOKCHUA MAKCUMAJIBHBI IO INNIOIIAAKE, KOTOpasd

PACIIOJIOKCHA 110 OTHOIICHHUIO K rJIaBHOM II0IaaKe 1moJa yriioMm

el AN

wnN e

45 rpa.
90 rpay.
O rpan.

60 rpan.

11. Kpyru Mopa npeHa3HaueHbl AJis

ompeesIeHHs IepeMeNIeHU pu U3rude rpapuiaeckum crnocoooMm.
rpauyecKoro NpeacTaBIeHUs HAMPSHKEHHOTO COCTOSHUS.

HarJISITHOTO W300paKeHUs TJIaBHBIX OCEM CEYeHUsT W BBIYUCIICHUS TJIaBHBIX
MOMEHTOB UHEPITUH.

rpaduyueckoro cnocoda penieHus: CTaTHYeCKU HEONPEIETUMBIX 3a]1a4.

12. TlpencraBnenHas Hke Gpopmyia

tzy:mgnZa
2

[IpeHa3Ha4YeHa JJIs ONpEIEICHUs
KAacaTeJIbHbIX  HANPsDKCHUHM,  JEHCTBYIOIIUMX [0  IUIOLIAAKE,  KOTOpas
pacIoyoKeHa I0J HEKOTOPBIM YIJIOM K IVIABHOM IUIOIIAAKE IPU JIMHEMHOM
HaIIPS’)KEHHOM COCTOSIHUM.

KAacaTelbHbIX  HANPsDKEHWM,  JEUCTBYIOIIMX IO  IUIOIIAJAKE,  KOTOpas
pacIoyoKeHa MOJ HEKOTOPBIM YIVIOM K TIJIaBHOW IUIOLIAJKE INPHU IUIOCKOM
HaIIPSKEHHOM COCTOSIHUM.

HOPMAaJIbHBIX HANPSDKEHUH, JENCTBYIONIUX MO IUTOMIAAKE, KOTOpas pacIoloKeHa
IO, HEKOTOPBIM yTIJIOM K TIJIaBHOM IUIOIIAJKE NPHU IUIOCKOM HANPSKEHHOM
COCTOSIHUU.

[JIABHBIX HAMPSDKEHUH, AEUCTBYIOIIMX IO IUIOMIAAKE, KOTOpas pPacloJOKEHA
IO, HEKOTOPBIM YIJIOM K HAKJIOHHOM IUIOIIAJKE MPHU IJIOCKOM HANPS)KEHHOM
COCTOSIHUU.

13. IIpencraBnennas ¢popmyia

elzé[sl_ n(sz+s3)]



€, :é[sz' rr(sl+53)]

e3:é[33- W(Sl+82)]

BBIPAXKaeT MaTeMaTHIECKYIO (POPMYITHUPOBKY
000011eHHOr0 3aKoHa ['yKa.
IJIOCKOTO HAMPSY)KEHHOI'O COCTOSIHHUS.
CUCTEMbI KAHOHMYECKUX YPaBHEHUN METOAA CHJL.
YPaBHEHUI paBHOBECHS.

~owOpNE

14. TIpeactaBiaeHHbBIH PUCYHOK
A
t

zY

v

YZ

MPEIHA3HAYEH IS
ONPEAEICHUS HAMPSHKEHUN IIPU JIMHEWHOM HAIPSHKEHHOM COCTOSTHHM.
onpeesieHHs IEPEMELICHUI MPU TOCKOM H3TU0eE.
ONPEAECICHUS HAMPSHKEHUN IIPU TJIOCKOM HAINPS>KEHHOM COCTOSIHUM.
JUIsL pelIeHusl 3ajayd pacyeTa Ha MPOYHOCTh MPU OOBEMHOM HAMPSKEHHOM
COCTOSIHUH.

el AN

1) 15. OO0beMHOE HANpPSHKEHHOE COCTOSHHME, IPEICTaBIsSEMOE C IOMOIIBI0 KpPYroB
Mopa, n300pakaeTcsi CUCTEMOM, COCTOSAIICH U3

1. onaHoro kpyra.

2. Tpex Kpyros.

3. IBYX KpYTOB.

4. 1IeCTH KpYyroB.

16. 3axon ['yka npu ciBure yctaHaBIHBAeT

1. JUHENHYIO 3aBUCUMOCTb MEXIY
HOPMAaJIbHBIMU HaIIPSDKEHUSMU U JTMHEHHOW fedopmanuei.

2. JMHENHYIO 3aBUCUMOCTb MEXIY
KacaTeJbHbIMU HAPsLDKEHUSIMU U YTII0BOU e opmaliuei.

3. yCJIOBHE MIPOYHOCTH MPHU paboTe JeTau
Ha cpe3.



4. croco0 pacuera JIOTyCKaeMoro
HaIpsHKEHUS TIPU pacyeTe Ha Cpes.

17. Ko3ppuuueHT nponopLuoHaIbHOCTH, BXOAAUIMH B 3akoH ['yka mnpu
CIBUI€ Ha3bIBAETCS

K03 pUIIEHTOM MonepevyHol AedopMaliiH.
MOJ1yJIEM YIIPYTrOCTH MEPBOro poja.
MOJyJIEM C/BUTIA.

mojayneM FOHra.

Eal RN o

18. [Ipu yncTOM caBUTE BO3HUKAET

JIMHEHHOE HAIIPAKCHHOC COCTOAHHC.
IIJIOCKOC HAIIPSKECHHOC COCTOSAHUC.
00BEMHOE HaIps’KEHHOC COCTOAHUC.
MHOTOMCPHOC HAIIPSAKCHHOC COCTOSHUC.

HowpNhRE

19. [lpu uymcTOM Kpy4YeHMM Baja KpYyIJIOro Ce4YeHus, maTepuan Baja
HaXOJUTCS

B JJUHCHHOM HAIMPpSAKCHHOM COCTOSAHHUU.
B COCTOSHHNH YUCTOI'O CABHUTIA.

B 00BEMHOM HaIIPSKCHHOM COCTOSAHUU.
B COCTOSAHHNH OJHOOCHOI'O PaCAKCHUA.

el RN o

20. Ilpu nmockoM MOMepeyHOM H3ruOe BOSHUKAET HAIPSKEHHOE COCTOSHUE,
KOTOpPOE TIOKa3aHO HA PUCYHKE

1 1 2 t

————r

21. [Ipu uncTom U3rnde BOSHUKAECT



A OWN PP
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W

wmn
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. HAPsDKEHHOE COCTOSTHUE, COOTBETCTBYIOIIEE CIOXKHOM eopmariuu.
. 00bEMHOE HANPSDKEHHOE COCTOSTHHE.

. TUIOCKOE HAIPSKEHHOE COCTOSIHUE.

. TMHEHHOE HAIMPSX)KEHHOE COCTOSIHUE.

22. Ilpu naocKkoM NonepeyHoM U3rude BOZHUKAET

. TPCXMCPHOC HAIIPAKCHHOC COCTOAHUC.
. 00bEMHOE HAIIPAKCHHOC COCTOAHUC.

. INIOCKOC HAIIPSAKCHHOC COCTOAHHUC.

. IMHEHHOE HAIIPSAKCHHOC COCTOAHUC.

Tect Ne2
Tema Ne 5: Teopuu nmpoyHocTH

1. HazHaueHue Teopuid MPOYHOCTH COCTOUT B TOM, YTOOBI

ONpPENCIUTh MaKCUMAJIbHOE HampsiKeHHue, HeoOXoJAuMOoe Ui pacyeTa Ha

MPOYHOCTb.

BBITIOJTHUTH PacyeT Ha MPOUYHOCTD NMPU JTUHEUHOM HANPSIKEHHOM COCTOSHUH.

BBITIOJTHUTh pacyeT Ha MPOYHOCTh MPU IJIOCKOM U 0OBEMHOM HaIpPSKEHHOM
COCTOSIHUSIX.

BBIYUCIIUTh JIOMyCKaeMO€ HamnpshKeHHWe, HeoO0XOJUMOoe JiJis pacuera Ha
MIPOYHOCTb.

2. DKBUBAJICHTHLIM Ha3bIBA€TCS HaIIPAXKCHUC

BO3HHUKAIOIIEE B HJIEMEHTAPHOM IAPAJUIENIEIUIIEE U PABHOE T€OMETPUUECKON
CyMME HOPMaJIbHBIX U KAaCATEJIbHBIX HAMPSKEHUH.

JNEUCTBYIOIIEE MO TJIABHOW IUIOIIAJIKE.

pPaBHOE TIE€OMETPUYECKOM CyMME€ BCEX TpeX TJIABHBIX HANPSHKEHUH,
JNENCTBYIOUIUX MPHU pacCMaTpPUBAEMOM HANPSIKEHHOM COCTOSTHUH.

BO3HUKAIOLIEE MPU JIMHEWHOM HAIPSIYKEHHOM COCTOSIHMM, KOTAAa 3TO COCTOSHUE
PaBHOOIIACHO PAaCCUUTHIBAEMOMY HAIPSLKEHHOMY COCTOSIHHIO.

3. Teopuu MPOYHOCTH MpeIararoT GopMyIIbl s

00BbeIMHEHNS IBYX UJTU TPEX TJIABHBIX HAMPSDKEHUH B OJTHO — YKBHBAJICHTHOE.

BBIYHCIICHUS JTIO00TO U3 TPEX IIABHBIX HAMIPSHKCHUH.

pacdeTa Bcex 9 mapaMeTpoB TEH30pa HAPSKCHUA.

IMPOBEICHMUS] pacyeTa Ha TPOYHOCTH MPHU CIOKHOU (OpMe TMOMEePEIHOTO
CEYEHUS.

4. Tlpuenennas Huxe hopmyia
46
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el A

N

el A

N

Sy s, Plss]
Sa [S1KISs

p—2

I
K6 I
T

sBsieTcs (popMyIIoi pacueTa SKBUBAJICHTHOTO HAMPSHKEHUS 110
10 TIEPBOM TEOPUH MPOYHOCTH.
10 BTOPOM TE€OPUU MPOYHOCTH.
0 TPETheW TEOPUU MPOUYHOCTH.
110 YETBEPTON TEOPUU MPOYHOCTH.

5. [IpuBenennas ke hopmyia
S =S1" rT(Sz"'Ss)
ABIIIeTCSl OPMYJION pacueTa SKBUBAJICHTHOTO HAMPSXKEHUS 110
1. no nepBo¥ TEOPUU MPOYHOCTH.
110 BTOPOM T€OPUH MPOYHOCTH.
10 TPETHEN TEOPUHU NMPOYHOCTH.
10 YETBEPTOU TEOPUU ITPOYHOCTH.

6. [IpuBenennas ke hopmyna
S 9K6 =S 1° S 3
ABIIgeTCs POPMYIION pacueTa SKBUBAJICHTHOTO HANPSKEHUS 110
1. no nepBo# TEOPUU IPOYHOCTH.
110 BTOPOU TEOPUU ITPOYHOCTH.
10 TPETHEN TEOPUU IIPOYHOCTH.
110 YETBEPTON TEOPUH MPOYHOCTH.

7. IlpuBenennas Huwxke Gopmya
1
S e :\/E[(Sl_ S2)2 +(32 - 53)2 +(53' S1)2]

ABIIeTCsl OpMYJION pacueTa SKBUBAJICHTHOTO HANPSXKEHUS 110
1. no nepBo# TEOPUU MIPOYHOCTH.

110 BTOPOM TEOPUH MPOUYHOCTH.

10 TPETHEN TEOPUU IMPOYHOCTH.

10 YETBEPTOU TEOPUU ITPOYHOCTH.

8. IlepBas Teopus MPOYHOCTH NPUHUMAET B KaUECTBE KPUTEPHSI pa3pyLICHUS

1. MakcuMaJbHBIC KacaTeIbHEIC HaIpsKCHUS.

2. MaKCUMAJTbHYIO TOTCHIIUATIBHYIO SHEPTUIO0 U3MEHEHHUs (DOPMEI Tena.

3. MaKCUMalbHOE HOPMAJIbHOE HAMPsIKEHUE.
MakcuMalibHY0 JTMHEHHYI0 OTHOCUTENIBHYIO AehOopMalluIo.

9. Bropas Teopusi MpOYHOCTH MPUHUMAET B KAUECTBE KPUTEPHSI pa3pyIICHUS

1. makcuMabHBIC KacaTeIbHBIC HaIIPpAXKCHUA.
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2. MAaKCUMAJIbHYIO MOTEHIIUATLHYIO SHEPTUI0 U3MEHEHUs (DOPMBI Tena.
3. MakCUMaIbHOE HOPMAIBHOE HAIIPSIKEHUE.
4., MakCUMaJIbHYIO JIMHEHHYIO OTHOCUTENBHYIO TehopMaIiunio.

10. TpeTbs Teopusi IPOYHOCTH MPUHUMAET B KQUE€CTBE KPUTEPHUS Pa3pyLICHHS

1. MakcuMasbHbBIC KacaTeIbHbIE HAIIPSYKESHMUS.

2. MaKCUMAJIbHYIO TTOTEHIIUAJIbHYIO SHEPTUIO U3MEHEHUS (POPMBI TeJa.
3. MakCUMaIbHOE HOPMAJIbHOE HAIPSKEHUE.

4. MakCUMAaJIbHYIO JIMHEHHYIO OTHOCUTENBHYIO JIe(opMaIiuio.

11. YerBeprasg TeOopHsi NPOYHOCTH NIPUHUMAET B KAuyeCTBE KpUTEpHUS
paspylieHus

1. MmakcHUMaIbHBIE KacaTeIbHbIE HANPSKEHNUS.

2. MaKCUMAJIbHYIO TOTEHIIUAJIBHYIO SHEPTUIO0 U3MEHEHHUs (DOPMBI TeTa.
3. MaKkcMMaJIbHOE HOPMATbHOE HAMPsHKEHHE.

4. MaKCUMAaJIbHYIO JIMHEHHYIO OTHOCUTENBHYIO JIe(popMaIuio.

12. TpeTbs Teopusi IPOYHOCTH MOXKET MPUMEHSITHCS JIJIs pacdyera JAeTanei u3

XPYIKHX MaTepUaioB.
IJIACTUYHBIX MaTEPUAJIOB.

U XPYIKUX, U INIACTUYHBIX MAaTEPUAJIOB.
YIOPYTUX MaTepUalioB.

Ll SR o

13. OcHOBHOM BKJIaJl B pa3pylICHHUE IyTEM Cpe3a BHOCST

1. HopMasbHBIE HATTPSIAKEHUS.

2. DKBUBAJICHTHBIC HATTPSHKCHUS.
3. TJIaBHBIC HAIIPSKCHUS.

4. xacaTeJIbHbIe HAMPSHKCHUS.

14. YerBeprasi TeOpHUsl MPOUYHOCTH MOXKET MPUMEHATHCA JJIs pacyeTa JeTaneu
U3 IUIACTUYHBIX MAaTEpUAJIOB, IIOTOMY YTO OHA IIPUHUMAET 3a KPUTEPUN pa3pyLICHUs

1. HOpMaJbHBIC HAMPSKCHHUS, TOCTUTTIINE TIPEICTHHOTO 3HAUCHUS.

2. MaKCHUMAaJIbHYIO JUHEHHYIO AehOpMaIIHIO.

3. MNOTEHUHATBHYIO SHEPTHUIO NeopMaIuy 1, 3HAYUT, ONIPEACIISIET, YTO OCHOBHOM
BKJIAJl B pa3pyIICHUE BHOCAT HOPMAJIbHBIC HATIPSHKCHHUSI.

4. TOTEHIHMAIBbHYIO SHEPTHIO N3MEHEHHS ()OPMBI M, 3HAYHT, OIIPEICIISET, YTO
OCHOBHOM BKJIQJI B pa3pyIICHUE BHOCST KacaTEIbHBIC HAMIPSKCHUSI.

15. Jleranu M3 MIACTUYHBIX MaTEpPHUANOB, MOJABEprarouuxcs aedopmaruu

cpe3a (4MCTOro CABHUIa) JIOJDKHBI OBITh PaCCUMTAHBI HA TIPOYHOCTD
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1. u3 yciioBUs IPOYHOCTH TPEThEH TEOPUH MPOYHOCTHU t ., £ [t ]
Q S
bl

X

2. o popmyne KypaBckorot =

N

Sy s, Plss]
Sa [S1KISsl

Ve

. |
3. U3 yCIIoBUs IPOYHOCTH TIEPBOM TEOPHUH IPOUHOCTH S, = |
|

4. u3 yCIOBHS IPOYHOCTH MO0 HOPMAJIBHBIM HAMPSIKEHUIM S e £ [S ]

16. CranpHOU Baj KPYTJOro TMOMEPEYHOTO CEYCHHS MOKHO PacCUMTATh Ha

IMPOYHOCTH C MOMOIIbIO

IIEPBOM MJIM BTOPOU TEOPUH NPOYHOCTH.
TPEThEH UIIA YETBEPTON TEOPUU IPOYHOCTH.
IIEPBOU WU TPETHEN TEOPUU IIPOYHOCTH.
BTOPOM WJIA YETBEPTOM TEOPUU MPOUYHOCTH.

PN RE

17. Pacuer Ha IMPOYHOCTH IIPHU YHUCTOM U3Tu0€ BEHITTOJHACTCS

0€e3 MpuMEeHEHUs TEOPU TPOYHOCTH.

[0 KacaTeJIbHbIM HAIPSIKEHUSM.

C IOMOUIBIO TPETHEN TEOPUU TPOYHOCTH.
C IOMOUIBIO BTOPOU TEOPHH MPOYHOCTH.

~oOpNRE

18. Pacdet Ha MPOYHOCTH MPHU MIIOCKOM MOMIEPEYHOM U3THOE BBITIOTHIETCS

1. 6e3 npuMeHeHUs] TEOPUH TPOYHOCTH.
2. TI0 KacaTeIbHBIM HAMPSIKEHUSIM.
3. ¢ TOMOIIBIO TEOPUHU MPOYHOCTH.
4. 10 HOpMaJTFHBIM HATIPSKEHUSIM.

19. Jlna pacuera craabHON OalKH, UCTIBITHIBAIONTYIO Je()OPMAIIMIO TIJIOCKOTO

IMOIICPCYHOI' O n3ruda pacucT Ha IIPOYHOCTH IIPOBOJUTCA C IIOMOIIBIO

1. nepBoO# MM BTOPOl TEOPUU MTPOUYHOCTH.

2. TpEeThEil WK YETBEPTOU TEOPUH MPOUYHOCTH.
3. IepBOi WM TPEThEH TEOPUU TIPOIHOCTH.

4. BTOpPO UM YETBEPTOM TEOPUU TPOYHOCTH.

20. Teopuu MpOYHOCTH OCHOBAHBI HA

. TUIIOTEC3ax.

. CTPOT0 JOKAa3yCMbIX TCOPCMaAX.

. pE3yJibTaTax 3KCIICPUMCHTA.

. CAMHOM ITOAXO0AC K MCXAHHUKC PA3pYyHICHUSA MATCPUAJIOB.

A OWNPE
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Tect Ne3

Tema Ne 8: Ciioxnas nedopmanus

1. 3agaua pacuera Opyca NpU BHEUEHTPOBOM PACTSHKCHUU WU CXKATUH
OTHOCHUTCSA K CIIy4ar0 CJIOXKHOTO CONPOTUBJIEHUS, KOT1a

1. HanpsOKEHHOE COCTOSIHUE SIBJISIETCS TUIOCKMM WM OOBEMHBIM, HO JIOMYyCKaeTCs
YOPOULIEHUE €ro A0 JIMHEWHOro HAaNpsHKEHHOIO COCTOSIHUS 0€3 CYUIECTBEHHOI'O
CHUKEHUSI TOUHOCTH.

HAMPsHKEHHOE COCTOSIHUE SIBJISICTCS TMHEHHBIM.

HAMPSHKEHHOE COCTOSIHUE SIBJISIETCSl IJIOCKUM HIJIM OOBEMHBIM, U HEBO3MOXKHO
YOPOIIEHUE €ro J0 JIMHEWHOTO HANpPSHKEHHOTO COCTOSIHUS 0€3 CYIIECTBEHHOTO
CHUKEHHS] TOUHOCTH.

4. pacdyeT Ha TPOYHOCTH C MOMOIIBIO METOJOB COMNPOTHUBIICHUS MAaTEPUATIOB HE

BO3MOKEH.

w N

2. Ecimn IIpHU PCIICHUU 3aaa4r CJIOXHOI'O COIPOTHBIICHUA OKa3bIBACTCHA, UTO
HAIpsKECHHOC COCTOAHUC ABJIACTCA HHHCfIHBIM, TO pacdCT IPOBOIAAT

10 OJAHOM M3 MOAXOISIIMX JJIsI JAHHOTO MaTtepuaia TEOPUH MPOYHOCTH.
C MCMOJIb30BAaHMEM YCJIOBUS MPOYHOCTH MO KACATEIbHBIM HANPSHKEHUSIM.
C MCMOJIb30BaHUEM YCJIOBUS MPOYHOCTH 1O TJIABHBIM HAIPSKEHUSM.

0€3 MCIO0Ib30BaHUs TEOPUHU ITPOUYHOCTH.

Eal SR o

3. Ecnu npu pernieHnu 3a/iaqu CI0KHOTO CONPOTHUBIICHHS OKa3bIBAECTCS, YTO
HANPSHKEHHOE COCTOSIHME SIBIICTCS TUJIOCKUM WM OOBEMHBIM, HO JOIYCKaeTCs
YOPOIIEHUE €ro J0 JMHEHHOTO HAIPSKEHHOTO COCTOSIHUS 0€3 CyIIECTBEHHOTO
CHUKEHHS] TOUHOCTH, TO PacyeT NPOBOJIAT

110 OJTHOM M3 MOAXOASAIINX I JaHHOTO MaTepuana TEOPUN IPOYHOCTH.
C UCIIOJIB30BAHUEM YCIIOBUS MPOYHOCTH MO KACATEIbHBIM HANPSHKECHUSAM.
C UCIIOJIB30BAHUEM YCJIOBUS MMPOYHOCTH MO IJIaBHBIM HAMPSKECHUSM.

0€3 UCIO0JIb30BaHUsI TEOPUU TPOYHOCTH.

AN -

4. Ecou IMpu pCIICHUHN 3add4Uu CJIOKHOT'O COIIPOTHUBJICHUA OKA3bBIBACTCA, YTO
HAIIPSOKCHHOC COCTOSAHHUC ABJIACTCA IINIOCKUM HMIIA O6’I>€MHBIM, N HCBO3MOXKHO
YIIpoumreHue c€ro ao JIMHEHHOI'O HAIIPSKCHHOI'O COCTOAHMA 0e3 CYIICCTBCHHOI'O
CHMKCHUS TOYHOCTH, TO paCdCT IIPOBOJAT

110 OJTHOM M3 MOAXOAAIIUX I JAHHOIO0 MaTepuaia TEOPUU IPOYHOCTH.
C UCIIOJIb30BAHUEM YCJIOBUS MPOYHOCTH MO KACATEIBbHBIM HANPSKCHUSM.
C UCIIOJIBb30BAHUEM YCJIOBUS MPOYHOCTH MO IJIaBHBIM HANPSHKCHUSM.

0€3 UCIOJIb30BaHUsI TEOPUU TPOYHOCTH.

W R
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5. Ilpu BHEUEHTPOBOM pACTSDKCHUH WM CXKATUU TJIaBHBIE HANPSHKCHUS
PaCCUYUTHIBAIOTCS IO (pOpMYyIIe

1. s,=s =N My o My y 2.

I ly

M M
1. s,=s =N Moy My 2. s,=s =—*Y+—~X

F ooy Iy X Iy

Q
F

S =

7. Ilpu kpydeHHr ¢ M3ruOOM Bajia KPYIJIOTO CEUEHHUS TIaBHBIC HANPSHKCHUS

pacCcUnTHIBAOTCA 1O (popMyIie

8. 3aymaua pacuera Opyca Mpu KOCOM M3rHO€ OTHOCUTCS K CIy4aro CIOKHOTO

COIPOTUBIICHUS, KOTIa

1.

wmn

HaNpsHKEHHOE COCTOSIHUE SIBJSETCS TUIOCKUM WJIM OOBEMHBIM, HO JOIYCKaeTCs
YOPOUIEHUE €ro A0 JIMHEWHOI0 HAaNpsHKEHHOIO COCTOSIHHUA 0€3 CyHIECTBEHHOI'O
CHUKEHUSI TOUHOCTH.

HaINpPsHKEHHOE COCTOSIHUE SIBISIETCS JTMHEIHHBIM.

HaANpPsHDKEHHOE COCTOSIHUE SIBJSIETCS IJIOCKUM HWIJIM OOBEMHBIM, U HEBO3MOXKHO
YOPOUIEHUE €ro A0 JIMHEWHOI0 HAaNpsHKEHHOIO COCTOSIHUS 0€3 CYyUIECTBEHHOI'O
CHUKEHUSI TOUHOCTH.

pacyeT Ha NPOYHOCTh C IMOMOILBIO METOJOB CONPOTHUBIICEHHS MaTEpUaOB HE
BO3MOJKEH.

9. 3agaua pacuera Bajga KPYyrJoro CEYEHUS MPH COBMECTHOM JICHCTBUU

n3ruda u KPpY4CHHUA OTHOCHUTCA K ClIy4darO CJI0KHOI'O COIIPOTHUBIICHUA, KOI'1a

1. HaAIIPSAKCHHOC COCTOAHHUC ABJIICTCA INIOCKHM HIIH O6’[>€MHBIM, HO IOITyCKaCTCA

YIPOILEHUE €ro A0 JUHEHHOIO HAINPSKEHHOIO COCTOSHHSA 0€3 CYyIIECTBEHHOIO
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CHM>KCHHA TOYHOCTH.
HAIIPSAKCHHOC COCTOAHUC ABJISACTCA JIMHEHUHBIM.

wmn

HAIpsZKCHHOC COCTOSHUC ABJIACTCA INNIOCKUM HIIHU O6T>€MHI)IM, U HCBO3MOXKHO

YIPOILEHUE €ro 10 JMHEWHOIO HAIPSHKEHHOTO COCTOSHUS 0€3 CyHIECTBEHHOI'O

CHMOKCHHA TOYHOCTH.

4, pacdeT Ha IIPOYHOCTH C IIOMOIOBIO MCETOAOB COIPOTHUBIICHUA MATCPHUAIOB HC

BO3MOXKCH.

10. B cootBeTcTBHE C IMPUHOUIIOM HC3aBUCHUMOCTH HeﬁCTBHH Cui, CI0XKHYIO

neopMaIuio MOKHO

1. npencTaBUTh KaK HECKOJIBKHUX MPOCTHIX.

2. paccMaTpuBaTh Kak OJHY MPOCTYIO e(opMaliuio.
3. paccuuTHIBaTh 0€3 MPUMEHEHUS TEOPHIl MPOYHOCTH.
4. 3a1aTh TOJHKO OJTHAM TJIABHBIM HAIPSIKEHUEM.

11. U3 Bcex Bo3moxHBIX BC® mnpu kocom wu3rube B ceueHUsix Opyca

BO3HHKAIOT TOJBKO

. OZIMH U3ruoarommii MOMeHT MX.

. Tapa u3rudarImux MOMeHToB Mx u My.

. Tpu MoMeHTa Mx, My, Mz/

. ToJibKO cuiibl Qy, QX u MoMenTsl MX, My.

A OWN B

12. Jledopmarius cuntaercs CIOKHOM, €CIIU B CEUCHHSIX Opyca BOSHUKAIOT

. 1Ba u 6oee BCOD.
. HOpMaJTbHbIC HAIIPSKEHUS.

. Bce 6 BCO.
4. mpooJIbHBIE Te(OopMAaITUH.

WN B

13. 13 Bcex BO3MOKHBIX HAMPSOKEHUH MPH KOCOM HM3rHOe B MOMEPEYHBIX

ceuyeHusx Opyca IeUCTBYIOT TOJIBKO

1. HOPMAJIBHBIC U KaCATCIIbHBIC HAIIPAKCHUA.
2. KacaTelbHbBIC HaIIPAKCHUA.

3. HOPMAJIBHBIC HAITPAKCHUA.

4. T1aBHBIC HaIIPS>KCHUA.

14. N3 Bcex  BO3MOXKHBIX  HaNpsKEHUU
pacTsDKeHUU/CKATHH B CEUCHHSIX Opyca JIEHCTBYIOT TOJIBKO

1. HOpMasbHBIE U KacaTeJIbHbIE HAIIPSHKEHUS.
2. KacaTeJbHbBIC HATIPSKCHHUS.
3. HOpMaJIbHBIE HATIPSIKCHHS .
4. c)KMMAIOIIINUE HAIIPSKEHUS.

pu

BHCICHTPOBOM
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15. M3 Bcex BO3MOXHBIX HANpSKEHUW MOpU KPYYEHUHM C HU3ruboM Balia
KPYTII0¥ OPMBI CEUCHHSI B €TO TIOTIEPEYHBIX CEUCHHSIX IEHCTBYIOT TOJIBKO

1. HOPMAJIBHBIC U KaCATCIIbHBIC HAIIPAKCHUA.
2. KacaTelbHbIE HaIIps’KCHU A .

3. HOPMAJIbHBIC HAITPSAKCHUA.

4. rnaBHBIE HAITPpSKCHUA.

16. U3 Bcex Bo3MOXHBIX BC® mpu BHEICHTPOBOM PACTSHKCHUHU/CIKATHH B
CeYeHHsIX Opyca BOSHUKAIOT TOJIBKO

1. ogna npoaonbHas cuia N.

2. mapa u3rudarmmux MOMeHTOB Mx u My.
3. Tpu MmomenTa Mx, My, Mz/

4. tonsko cuiia N u momentsl MX, My.

17. N3 Bcex Bo3MOxkHBIX BC® mpu kpyueHuu ¢ MU3ruOOM Baja Kpyriou
(GOpMBI CEUEHHS B €r0 CEYEHUSIX IEUCTBYIOT TOJIBKO

1. Qy, Mx, Qx, My, Mz.

2. mapa u3rudarommux MoMeHToB Mx u My.
3. Tpu MmomeHnTa Mx, My, Mz/

4. ronpko cuiia N u momenTsl MX, My.

18. Pacuer cioxHO# gedopManiii B MEXaHUKE BBITIOTHSAETCS HA OCHOBE

. TUTIOTE3bI bepHyIun.

. mpuHuuna Cen-Benana.

. Teopemsl JKypaBcKoro.

. IPUHLINIIA HE3aBUCUMOCTHU JEHUCTBUS CUJL.

A OWN PR

19. Tlpu BHELEHTPOBOM pPaCTSDKCHUM/CXKATHM HEUTpalbHAas OCh CCUCHHS
Opyca

. HE SIBJIIETCSI HU TJIaBHOM, HU LICHTPAJIbHOM OChIO CEUEHUSI.
. ABJISICTCS TJIABHOM, HO HE IIEHTPAJIbHON OCBhIO CEUEHUS.

. ABJIAETCS NEHTPAJIbHOM, HO HE TJIABHOM OChIO CEUCHMUSI.

. ABJIAETCS W TJIABHOM, U IEHTPAJIbHON OChIO CEYCHMUSI.

A WDNPE

20. Tlpu kocoMm u3rnde HelTpambHas OCh CEUeHHs Opyca

. HE SIBJISIETCSI HU TJIaBHOM, HU LIEHTPAJIbHOW OCBIO CEUEHUS.
. ABJISIETCS TJIABHOM, HO HE LIEHTPAIBHON OCBhIO CEYEHHS.
. ABJIAETCS LEHTPAJIbHOM, HO HE TJIABHOM OCHIO CEYCHMUS.
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4. SBNISIETCA U TJIAaBHOM, Y LICHTPAJILHOU OChIO CEUCHUSI.
Kpurepuu oueHku:

[IporeHT MpaBUIBLHBIX OTBETOB Ha OIlEHKa
BOIIPOCHI TECTa
< 60% O GamioB
>60% ,80<74% 1 Gamn
> 74% , 130 <87 % 2 baiuta
> 87 % 3 Oamia




