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1 IIEJIb ¥ 3AJJAYM OCBOEHUS YUYEBHOM JUCHUTIIMHBI

Heas AucuMMIMHBI — cHOPMUPOBATH y OOyYaIOMUXCsS HAa OCHOBe (yH[a-
MEHTAJbHBIX 3HAHWUN 3aKOHOB MATEMAaTHYECKUX M ECTECTBCHHBIX HAYK CHUCTEMY
KOMITETEHIIMI B 00JIACTH TEOPETHUECKOW MEXAHWKH, HEOOXOIUMBIX JISl TOCIIEIy-
folieil mpodeccnoHanbHOM MOATOTOBKM OakaiaBpa, COCOOHOTO K 3¢ (HEKTUBHOMY
PCIICHUIO THIOBBIX TNPAKTUYECKUX 337a4 MPH IKCIUTyaTallil TPaHCIIOPTHO-
TEXHOJOTUYECKUX MAITUH U KOMILIEKCOB.

3agauM AUCUMIUVIMHBI: M3YYCHHE PAaBHOBECHUS TBEPIBIX TEN, HAXOIAIIUXCS
O/ JICHCTBHEM CHJI, TEOMETPHUECKUX (HOPM JBIKCHHUS TBEPABIX Tesl 0Oe3 ydera
NCWCTBYIOMINX Ha HHUX CHJI, IBW)KCHHS MEXaHHUYECKHMX OOBEKTOB TOJ JCHCTBHEM
cun (TMOCTOSIHHBIX W TIEPEMEHHBIX), TMPaBHJ COCTaBIeHUs auddepeHraIbHbIX
YpaBHEHUI TBIKEHHUSI MEXaHUYCCKUX CUCTEM.

2 MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Huctumnaa b1.0.16 «Teopetnueckass MexaHUKa» OTHOCUTCS K 0a30BOM 4a-
ctu aucuuiuivH brnoka 1 «{ucuuminael (MOysin)» yueOHOrO MIiaHa.

JucuunirHa u3ydaercs Bo 2 cemecTpe Ha 1 Kypce B ouHOM (hopme 00yueHus,
BO 2 ceMectpe 1 Kypca u 3 cemecTpe 2 Kypca B 3a04HOI hopme o0ydeHus.

3 KOMIIETEHIIMX OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIb-
TATE OCBOEHMA AUMCHUIIVIMHBI/ OXMUIAEMBIE PE3YJIBTATDBI
OBYYEHMUA 11O 3ABEPIIEHUN OCBOEHUSA ITPOI'PAMMBI TUCIU-
IIJIMHbI

[Iponecc u3yueHusi TUCHUIUIMHBI HampaBjieH Ha (GOPMUPOBAHUE CIETYIOITUX
kommneTeHui (B coorBeTcTBUU ¢ ®I'OC BO u TpeboBaHusIMU K pe3ysibTaTaM OCBO-
enus OIIOII):

Kon u nHaumenoBanue | Kog m HanmeHoBaHHe HHAUMKATOPHI | Ilepedyenp miaHupyeMbIx pe-
KOMIIETEHLINU JIOCTHUKEHUS KOMIIETEHLINU 3yJIbTaTOB OOyUYEHUS IO JHC-
HUTUTHHE

N-2. OcymecTBiaseT MOUCK, KpHU-|YMeeT HaXOOUTb M KpUTHYE-
TUYECKUM aHaIM3 W CHUHTE3 WH(OOP-|CKM aHamu3upoBaTh WHGHOP-

YK-1. CnocobeHn ocy- Maly HEeOOXOIUMOM A pelleHus | Malnio, HEeOOXOAUMYIO s
IIECTBIISITh IOUCK, KPUTH- |[IOCTABICHHBIX 3a7ad. pEIIeHUs] TOCTABIEHHON 3a-
YEeCKUI aHaJIN3 U CUHTE3 Jlaud TEOPETUYECKON MeXaHU-
UHpOpMAIINH, TIPAMEHSTh KH.

cucreMubid nogxon anst  |MJ1-3. BeiOupaer BapuaHThl pemie-  |3HaeT BO3MOXKHbBIE BapUAHTHI
pEIIeHNs IOCTABICHHBIX  |HUS 3a]aud, HA OCHOBE KPUTHUYECKO- |pELIeHHs 33/1a4 B 001acTh
3a1a4 ro aHaJIM3a U CUCTEMATUYECKOTO TEOPETUYECKOU MEXaHUKHU
MOAX0/1a. TBEPJOTO TeJIa, OLIEHUBAs UX
JIOCTOMHCTBA U HETOCTATKH.




OIIK-1 Cnocoben pemath
TUIIOBBIE 3a]1auu Mpodec-
CHOHAJIBHOW JIESTENBHOCTH
Ha OCHOBE 3HAHUI OCHOB-
HBIX 3aKOHOB MaTeMaTuye-
CKHX M €CTECTBEHHBIX
HAyK ¢ IPUMCHCHUEM WH-
(hopmarmoHHo-
KOMMYHHKAITHOHHBIX TEX-
HOJIOTUH

NJI-1. JlemoHCTpUpyeET 3HaHUE OC-
HOBHBIX 3aKOHOB MaTeMaTHUCCKHUX,
€CTeCTBEHHOHAYYHBIX U OOIIEeTPO-
(hecCHOHATBHBIX JUCIUTUIHH, HE00-
XOJIMMBIX JIJISl PEIICHUS TUTIOBBIX
3a7a4 B 00JIACTH arpOUHKCHEPHH

3HaeT OCHOBHBIE 3aKOHBI Ma-
TEMAaTUYECKUX, €CTECTBEHHO-
Hay4HBIX U o0menpodeccro-
HaJbHBIX NUCHUIIINH, H606-
XOJUMBIX JJISl peLIeHUs 3a/1a4
TEOPETUYECKON MEXAaHUKU,
HAIpPAaBJIEHHBIX HA U3yYCHUE
paBHOBECHUS TCJI, U3YYCHUA
reoMeTpUYECKUx GopM JBH-
JKEHUS TeJl ¥ arperatoB Ma-
IIMH B 00JIACTH arpouHXKeHe-
puu.

NJI-2. Victionb3yeT 3HaHUsI OCHOB-
HBIX 3aKOHOB MaTEMaTUYECKUX U
€CTECTBEHHbIX HayK JJIsl PeLICHUS
CTaHJApTHBIX 33J1a4 B arpOUHKEHE-
pun

3HaeT OCHOBHBIE 3aKOHBI TEO-
pEeTUYEeCKON MEXaHUKH HE0O-
XOAMMBIE B IPOEeCCHOHATb-
HOH JESTEIBHOCTH.

YMeeT MCIIOJB30BaTh 3HAHUSA
OCHOBHBIX 3aKOHOB MaTema-
TUYECKUX U  eCTECTBEHHBIX
HAyK JJISl pEHICHUs 3a/1a4 TeO-
peTndecKoi MEXaHUKHU
HAIpPABICHHBIX Ha W3y4CHHE
[paBHOBECHsI TeJl, H3yYCHUs
reoMeTpHUecKux (GopM IBH-
PKEHHMs Tell M arperaTtoB Ma-
IMUH B 00JIACTU arpoWH>KEHE-
pHH.

OIIK-5 Cnocoben yuacT-
BOBaTh B MPOBEACHUU IKC-
MEPUMEHTATBHBIX HCCIIC-
JOBaHH B mpodeccuo-
HaJbHOM JIeSATEIHLHOCTH

N-2. Vcnionb3yeTr KIacCUUECKUE U
COBpPEMEHHBIE METO/IbI UCCIIEI0BA-
HUA B arpOMHKEHEPUHU

'YMeeT uCIONB30BaTh COBpE-
MEHHbBIE METOJbl HCCIIel0Ba-
HUSL TEOPETUYECKON MEXaHUKH
B arpouHkeHepuu. Buageer
KJIACCUYECKUMHU U COBpPEMEH-
HBIMH METOJaMM HCCIIe/10Ba-
HUSL TEOPETUYECKON MEXaHUKH

B AIrPOMHKCHCPHUH.

4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI

4.1 O0beM AMCUMILIMHBI M BUAbI Y4eOHOI padoThI
OO6m1ast TpPy10€MKOCTh AUCIUIIIMHBI cocTaBiisieT 144 vaca, 4 3aueTHbIC €IUHUIIBI.

JJIs1 O4HOM (pOPMBI 00yYeHUS

Tpy0eMKOCTb TUCIIH- Cemectp
TUTMHBI
Bun yue6HO# paboThI Beero O6Bvem
4ACOB KOHTaKTHOM 2
paboThI
AyauTopHasi KOHTAKTHas padora (Bcero) 54 94 54
B ToM HHce: Jlexnun 18 18 18
' [TpakTryeckue 3aHATUS 36 36 36
CamocrosiTesibHast padoTa CTyaeHTa 90 5,45 90
(Bcero), B TOM 4YHCIIE:




N3ydenue BOpocoB, BHIHOCH-
CPC MBIX Ha CAMOCTOSTETTLHOE U3Y- 39 2,7 39
YeHUE
B CEMecTpe: B
BITTOJIHEHHE PACYCTHO-
b 24 0,4 24
rpadpuueckux (PI'P)
CPC
DK3aMeH 27 2,35 27
B CECCHIO:
Bua npomexxyTouHoii arrectannu (3auer, IK3a-
A 1p Y i ( ’ DKk3aMeH - DKk3aMeH
MeH)
OO0uasi TPy10€eMKOCTh, Yac. 144 59,45 144
O01mas Tpy10eMKOCTb, 3a4eTHbIE eITHHUIbI 4 3
JJIs1 32049HO# (popMBI 00yUeHUA
TpynoeMKoCTh qUCIU-
pyA S Cemectp
TUIMHBI
Bu e0HOI paboThI O6bem
AYa p Bcero N
KOHTaKTHOM 2 3
4acoB
paboThl
AyauTopHasi KOHTAKTHas padora (Bcero) 14 14 4 10
B TOM YHCIIC: Jlexupn 4 4 4 -
" | [IpakTuyeckne 3aHATHS 10 10 - 10
aMocTosiTeJIbHAsi padoTa CTyleHTa
C P yA 130 2,35 32 98
(Bcero), B TOM 4HUCIIE:
CPC N3yuenue BOIpOCOB, BBIHO-
CHUMBIX Ha CAMOCTOSITEIbHOE 121 - 32 89
B CeEMecCTpe:
U3yYCHUE
CPC
DK3aMeH 9 2,35 - 9
B CECCHIO:
Bua npomexxyTouyHoi arrectauuu (3auer
A TP y i ( ’ JK3aMeH - - IK3aMeH
IK3aAMEH)
OO0masi Tpy10€eMKOCTb, Yac. 144 16,35 36 108
O01mas TPy10eMKOCTb, 3a4€THbIC e IHHHUIIbI 4 1 3
4.2 TemaTUuyeCKHUl MJIAH JEKIIMOHHBIX 3aHATHI
JJIs1 OYHOH (pOPMBI 00yYeHUS
Ne Tpynoem-
0 /;I TeMbl TEKITMOHHBIX 3aHATUH KOCTb,
Jac.
1 | Craruka. Cuna, cucrema cuil. [lonstue o nape cui. Teopema 00 3KBHUBaJIEHT- 2

HOCTH U CJIOKCHUMU T1ap CHIIL. MOMEHT CHUJIBI OTHOCHUTEIBHO TOCKH Ha ILIOCKO-
ctu. Ilnockas cucremMa cCuil. Y CIIOBHS paBHOBECHUA IUIOCKOM CHCTEMBI CHII.
YcmoBus PaBHOBCCHUSA CUCTEMBI I1ap CUJIL. MOMEHT CHJIBI OTHOCUTEIILHO OCH.

2 | [IpuBeneHmne MpoOM3BOIBLHON CHCTEMBI CHJI K IIEHTPY. TeopeMa o mpuBeICHUHN 2
npou3BosibHOU cucteMsl cui (Ilyanco). YcenoBus paBHOBecHs! MPOU3BOIBHOM
cuctemsl cuil. LleHTp mapayuienbHbix cuil. Onpenenenue MonoKeHs: HEHTPOB
TsoKecTH Tel. Tpenue. 3akonbl KyroHa.

3 [Ipenmer kuHeMaTtuku. Mexannueckoe ABWkeHHe. Cucrtema orcuéra. Tpaek- 2
topusi. CiocoOsl 3a7anus ABMKeHHUs. CKOPOCTh TOUKU. Y CKOPEHHE TOUKH NPH
pa3IMyYHbIX criocobax 3aaaHus ABuxkeHus. KacarenbHoe u HOpMallbHOE YCKO-
pPEHMUSL.

4 | TloctynaTenbHOE TBUYKEHHUE TBEPOTO TEJA. 2




Teopema 0 TpaeKTOPHSX, CKOPOCTAX U YCKOPEHHSX TOUYEK TEaA.
BpamarenpbHoe ABHXKEHHE Tejla BOKPYI HENOABUXKHOW ocu. PaBHOMepHOEe u
PaBHOIIEPEMEHHOE BpAILCHUS.

CKOpoCTb U yCKOpEHHE TBEPAOrO Tella, BPAIIAIOETrocs BOKPYT HEMOIBUKHON
OCH.

[Tnockoe nBmXeHHE TBEPAOTO Teia. YpaBHEHHUE JIBUKECHHUS TIOCKON (PHUTYPBHI.
PaznoxeHue NBMKEHUS IUIOCKOH (DUIYphl Ha MOCTyHaTeIbHOE U BpallaTelb-
HOE.

Onpenenenue ckopoctu 1000 Touku (urypsl. Teopema o MpoeKLUsIX CKOpPo-
CTEH.

MrHOBEHHBIN IIEHTP cKopocTeil. OnpeeieHne CKOPOCTH 000 TOYKH TIOC-
Koil. OnpezienieHre yCKOpeHus JIto00H TOYKH (PUTYPBHI.
MrHoOBEeHHBIHN IIEHTP ycKopeHuid. COCTaBHOE JIBM)KEHUE TBEPIOTO TeEJIa.

[Tpenmer nuHamuku. 3akousl HeroToHa. CrucreMsl otcuéra. J(uddepennmans-
HbIC YPABHEHUS JIBIDKCHHUS MATCPUATbHOU TOYKH.

JIB€ OCHOBHBIC 33J1a4l TMHAMUKH.

JuddepeHnmanbHoe ypaBHEHHE OTHOCUTEILHOTO JIBHXKCHHS MaTepHaIbHON
TouKd. CHITbI HHEPIUH.

Llentp Macc cuctembl u ero koopauHatel. JluddepeHunanbubie ypaBHEHUS
JIBIYKEHUST MEXaHHUYECKOW CHCTEMbl. MOMEHTBI HHEPIIMH CUCTEMBI U TBEPIOTO
tena. Teopema 0 MOMEHTaX WHEPIIUH OTHOCHTEIBHO MapajuIeIbHBIX OCEH.

OO6mme TeopeMbl AMHAMUKH. Teopema O JBMKCHUU IEHTpPAa MAacC CHUCTEMBI.
KonuuectBo nBukeHus: Touku cuctembl Ummynbsce cuibl. Tepema 00 usmeHe-
HHUH KOJIMYCSCTBA ABMKCHUS TOYKHU.

Teopema 00 M3MEHEHUH MOMEHTA KOJUYECTBA JBMKCHHUS MaTEPHAILHON TOY-
ku. Kunernueckuit MOMEHT cucTeMbl. TeopeMa 00 M3BMEHEHUH KUHETHYECKOTO
MOMEHTa CUCTEMbl OTHOCUTEIBHO TOYKU M OCU. KMHETHUYeCKUiA MOMEHT Bpa-
HIAIOLIETOCsS TBEPJOTO TENa OTHOCHTENBHO OcH BpamieHus. Jnddepenunans-
HbI€ YPaBHEHHUSI BPALLIEHUs TBEPJIOTO TEJIa BOKPYT HEMOABM>KHOW OCH.

DOnemeHTapHas paborta cuibl. PaboTa cuiibl Ha KOHEYHOM y4acTKe MmyTH. Teo-
peMa o padoTe paBHOJEWUCTBYIONICH CHUJIbI, MPUJIOKEHHOW K OJHOM TOYKE.
AHaJIUTHYECKOE BBIpKEHUE dIIeMEHTapHON paboTsl cuil. Pabora cuibl Tsxke-
CTH, CHJIbI YIIPYrOCTH, U CUJIbI TATOTeHUs. PaboTa U MOILIHOCTH CUJI, IPUIIO-
JKEHHBIX K TBEPIOMY TEIy, BPAILIAIOIINUXCSA BOKPYT HETOBUKHOM OCH.
Kunernueckas OHEPIrUs TOYKH, CUCTEMBI. TeopeMa 00 U3MEHEHUH KHHETHUYeE-
CKOM SHEpPrMM MAaTepUajbHOM TOUYKH. BhIUunCIEeHHME KMHETMYECKON >HEpruu
TBEPJIOTO TEJa B PA3NIMYHBIX CIIyYasiX €ro JBIKeHHUs. Teopema 00 M3MEHEHUH
KHHETHUYECKON SHEPTUU CUCTEMBI.

Bcero:

18

JJIs1 32049HO (hopMBI 00yUEeHUA

TeMbl TEKIIMOHHBIX 3aHATHI

Tpynoem-
KOCTb,
Jac.

MOMEHT CHJIBI OTHOCHUTENBHO OCH. YCJIOBHSI PaBHOBECHUS IPOU3BOJIBHOW CH-
ctembl cui. LleHTp mapamiensHbIx cuil. OrpeneneHue MOJO0KEHUs LEHTPOB
TshkecTH Tedl. [Ipeamer kuHemaTuku. Mexanuueckoe nBumxeHue. Cucrema oT-
cuéra. Tpaekropusa. CriocoOs! 3aganus (BHKeHUsI. CKOPOCTh TOUKH. YCKOpe-
HUE TOYKU TNpPH Pa3IMYHbIX croco0ax 3aaaHus aBWxkeHusa. KacarenbHoe u
HOpMaJlbHOE YCKOpEHHUs. BpaiiatenbHoe NBHKEHHE Tela BOKPYT HEMOJBHK-
HOU ocu. PaBHOMEpHOE U paBHONEpeMeHHOE BpaleHus. CKOpocTh U yCKOpe-
HUe TBEPJOro Teja, BPAlIAIOIIErocss BOKPYT HEMmojABMKHOM ocu. CocTtaBHOE
JBIKEHHE TBEPAOIO TENA.

2




2 | [Ipeamer nunamuku. 3akonbl HeroTona. Cucrtemsl orcuéta. Juddepenunans- 2
HbIC YpaBHEHUS IBM)KEHUS MaTepuanbHoil Touku. Auddepenunanbupie ypas-
HEHUS BpalleHUs TBEPJIOTO Tela BOKPYT HEMOJBWKHOM ocu. PaboTa cunbl T4-
KECTH, CHJIBl YIIPYTOCTH, U CHJIBI TATOTeHHA. KuHeTHUecKass SHEpPrusi TOUKH,
cuctembl. Teopema 00 M3MEHEHUM KHHETUYECKOW JHEPrMH MaTepUalbHON
TOYKU. BbIUNCIEHME KMHETHMYECKOM 3HEPruu TBEPAOrO TEJa B PA3IUYHBIX
CIIydasix ero ABW)KeHHs. Teopema 00 M3MEHEHUU KUHETHYECKOW YHEPTUH CU-
ctembl. YpaBHeHue Jlarpamxka 2-ro pojga. Manbie KojeOaHUs MEXaHUYECKOM
CUCTEMBI C OJHOW CTENEHbIO CBOOOJBI. 3aTyXaroliue KoJieOaHUsI CUCTEMBI C
OJTHOM CTETIEHBbIO CBOOOIBI.
Bceero: 4
4.3 TemaTnyecKUH NJIAH NPAKTUYECKHUX 3aHATHI
JJIA OYHOM (popMBI 00yYeHUA
No Tpynoem-
. Templ NPaKTUYECKUX 3aHATUN KOCTb,
Jac.
1 PaBHOBecue cxoamencs I0CKOM U POCTPAHCTBEHHOM CHCTEMBI CHIIL. 2
2 PaBHOBecue MIOCKOM CUCTEMBI CHUIL. 2
3 PaBHOBecHe NpOCTPaHCTBEHHON ITPOU3BOJIBHOM CHCTEMBI CHUIL. 2
4 PaBHOBECHE IpH HATMYUU TPECHHUS. 2
5 Llentp TsKECTH. 2
6 Kunemaruka Touku. CKOPOCTh, YCKOPEHUE M TPACKTOPHUS TOUKH. 2
7 BparmaTrenbHoe TBH)KEHHE TOYKH. 2
8 CnoXHOE IBUKECHHUE TOYKH. 2
9 [Tnockoe nBmwxkenue. OnpeneneHue CKOPOCTH TOUKH B IMIIOCKOM JIBUKCHUH. 2
10 | /Ilunamuka Touku. /[Be OCHOBHBIC 3319 JTMHAMUKH. 2
11 | Jlunamuueckas teopema Kopuonuca. OTHOCUTEIbHOE ABMXKEHUE. 2
12 OO01me TeopeMbl TMHAMUKHU. 2
13 | JIBmxkeHue meHTpa mMacc. 2
14 | Kunernueckas sHeprus ABIKyIerocs tena. Teopema 06 N3MEHEHUH KUHETH- 9
YEeCKON SHEPTUH CUCTEMBI.
15 | Hpunimn JanambGepa. 2
16 | IlpuHIMI BO3MOXKHBIX nepeMeniennii. O01ee ypaBHeHHE TUHAMUKH. 2
17 | CBoboxanbie konebanus. OnpenesacHue napaMmeTpoB CBOOOIHO KONIeOoIeics 2
CHCTEMBI.
18 | BeiHyxJeHHbIe KoeOaHHs CUCTEMBI. SIBJIeHHE pe30HaHca. 2
Bcero: 36
JJIA 32049HOM opMBbI 00yUeHUHA
No Tpynoewm-
0/ TeMmbl MpakTUYECKUX 3aHATHHA KOCTb,
yac.
1 | PaBHOBecue MIOCKOH U POCTPAHCTBEHHOW CUCTEM CHII. 2
2 | Kunematuka touku. CKOpOCTh, YCKOPEHHE U TPACKTOPUS TOUKH. 2
3 | BpamaTenbHoe IBMKEHUE TOUYKH. 2
4 Crnoxnoe nBmxeHne Toukn. OnpeaeneHne KHHEMaTHIeCKUX XapaKTePUCTHK 5
TeJIa IPU CII0KHOM JIBHXKEHHU.
5 Kunernueckas sneprus cuctemsl. Pabota cuiibl. Teopema 00 M3MEHEHUH KU- 5
HETUYECKON SHEPTUH CUCTEMBI.
Bcero: 10




4.4 TemaTuuyeckni IJIaH Ja0OPATOPHBIX padoT
JJISE OYHOM (pOpMBI 00yUeHUsA
JlaHHbIM BUA pabOThl HE MPETyCMOTPEH PabOYUM TLIAHOM.
J1s1 32049HOM GopMbI 00yUeHUs
JlaHnHbIM BUA pabOTHl HE MPETyCMOTPEH PabOYNM TLIAHOM.

4.5 CamocrosiTtesibHasi padoTa
JJIsl 04YHOM (pOpMBbI 00yUeHHS

. O0nemM,
Ne | Bug camocrositenbHoii pado-
/I . HaunmenoBanue (coaeprkanue padoThI) aKaJ.
4acoB
W3ydeHnue Bonpocos, BbIHO- | CaMOCTOSITENIbHOE U3y4YeHUE OCHOBHOM U J10-
CHUMBIX Ha CAMOCTOSITEIPHOE | TIOJHUTEIBHOW JIUTEPATyphl, MOUCK U cOOp
1 | uzyuyenue nHpOpMaNUK MO AWCIMUIUIMHE B MEPUOINYC- 39
CKMX TMEYATHBIX W WHTEPHET-U3JAaHUSIX, Ha
oUIMANBHBIX CaliTax.
2 BrinosiHeHue pacyeTHo- Pemenue 3agau PI'P no unauBuayansHOMY o4
rpadpudeckux (PI'P) 3a/IaHHIO.
N3ydenue (HOBTOpEHUE) JIEKIIMOHHOTO MaTe-
3 | Dk3ameH puasia u BOMPOCOB, BELIHECEHHBIX HA CAMOCTO- 27
STEJILHOE U3YUYECHHUE.
UTOro 90
JJIA 32049HOM opMbl 00yUeHHs
Ne | Bua camocrostenbHoit pabo- Obmem,
/I . HaumenoBanue (coaeprkanue padboThl) aKaJ.
4acoB
CaMocTosTeIbHOE N3YYEHHE OCHOBHOM M J10-
W3ydeHne BOMPOCOB, BBIHO- | MIOJTHUTEIBHONW JHUTEpaTyphl, MOUCK U cOOp
1 | cuMbIX Ha camMOCTOSITENIbHOE | MH(GOPMALMU O JUCLHMIUIMHE B MEpUOJUYE- 121
U3y4EHHE CKHUX TMEYAaTHBIX M WHTEPHET-U3JaHUsIX, Ha
opuIMaIbHBIX CalTax.
N3yuenue (HOBTOpeHHE) JIEKIIMOHHOTO MaTe-
2 | Dx3ameH puasa u BOPOCOB, BEBIHECEHHBIX HA CAMOCTO- 9
ATEIbHOE N3YUYECHHUE.
UTOro 130

S METOANYECKHUE PEKOMEHJAIMH 110 N3YYEHUIO JUCIUAITJINHBI

Bug yue6HbIX

OpFaHI/ISaHI/ISI JACATCIIBHOCTH 06y11a}01111/1xcsi

3aHATUNA

Jlexuun

Jlekuuu TPOBOAATCS B CIEUUATU3UPOBAHHOM ayJUTOPHH, KOTOpas
J0JKHA OBITh 000pYZOBaHa JUIsl IPUMEHEHHsS] COBPEMEHHBIX TEXHUYECKHUX
cpenctB oOydenus. [Ipy moaroToBke K MPOCTYUIMBAHUIO JIEKIUU CTYIACHT
00s13aH MpopaboTaTh paHee MPOWIEHHBIM Marepuan. Ha nekuuio cTyneHt
00s13aH SIBUTHCSI CBOEBPEMEHHO, MMesl KOHCIIEKT JIEKIIMI U Apyrue HeoOxo-
JUMbIE METOJUYECKHE MAaTEPHAIIBI.

CryaeHT o0s3aH TIIATEIHHO BECTH KOHCIIEKT JIGKIIMU. B mampHelmem,
UCMOJb3ysl KOHCIEKT JIEKIMHA, OH YCHEIIHO OyAeT TOTOBUTHCS K JAPYIMM
BUJIaM 3aHATUH 1O Kypcy (IpakTHYEeCKUM, J1a00paTOPHBIM), K EpUOAHYe-
CKOMY NPOMEKYTOYHOMY KOHTpPOJIIO 3HAHUM U 3Kk3aMeHy. Hanucanue xoH-
CIIeKTa JIEKIIMH: KpPaTKO, CXeMaTHYHO, I1OCJIEJOBATEIbHO (PUKCHPOBAThH OC-




HOBHBIE TIOJIOKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHUS; MOMEUYaTh
BaXKHBIC MBICJIA, BBIJACIATH KIIKOYCBBIC CJI0OBA, TCPMUHBI. HpOBCpKa TCPpMU-
HOB, TIOHSITUM C TTIOMOUIBIO SHIMKIIONEAUMN, CIOBAPEH, CIPAaBOYHUKOB C BBI-
MHUCBIBAHUEM TOJIKOBAHUU B TCTpalb. O603H21‘-II/ITB BOIIPOCHI, TCPMUHBI, Ma-
TepHuall, KOTOPbIA BBI3bIBACT TPYAHOCTH, TIOMETUTH U TOMBITATbCA HAWTH
OTBET B PEKOMEHJyeMOU nuTeparype. Eciam camMocToATeIhHO HE yAaeTcs
pazobpaThcs B MaTepuaie, Heo0XoauMo cHopMyIHpoOBaTh BONIPOC U 33]1aTh
MIPEroJaBaTelt0 Ha KOHCYIbTAINH, HA IPAKTHYECKOM 3aHSTUU

[IpakTnueckue
3aHATHUS

[Tepen mMpakTUYECKUM 3aHATHUEM 110 HOBOW TEME PEKOMEHIyeTCS O3HAKO-
MUTBCSI ¢ TEOPETUYECKUM MaTepHaioM KOHCIEKTa JIEKIHiA, 3aTeM ¢ METO-
IMYECKUMH MOCOOUSIMHU, COJEPIKALUIMMHU TPUMEPHI BHIITOJHEHUS TUIIOBBIX
3alaHuM.

[Tpu npoBeneHNN MPaKTUYECKUX 3aHATHI B MIEPBYIO OYEPEab pacCMaTpH-
BAIOTCS 33J]a4d, COOTBETCTBYIOIIME TEMATUKE PAacUyeTHO-TpapUuecKux pa-
00T, a TaK)Ke SK3aMEHALMOHHBIX 3a7a4. B CBS3M C 3TUM CTYICHTBI JOJKHEI
OBITh 3aMHTEPECOBAHBI B TOHUMAHUH U OCBOCHUHU MaTepUaa.

[TpakTHueckue 3aHATHA CIEAYyeT HAUMHATH C KPAaTKOro 0030pa TEOpeTH-
YEeCKOH 4acTH, MOKa30M pPEHICHUs] KOHKPETHOTO IpuMepa. 3aTeM PeKOMEH-
IyeTcsl IPUBJIEKATh CTYJICHTOB B PEHICHHH 3aJad y TOCKH, KOMMEHTUPYS
BBIOpAaHHBINA c1I0CO0 penIeHus

PacueTrno-
rpaduueckue pa-
0OTHI

[Ipun pemenun 3amad pacdyeTHO-rpaduueckux padoT PEeKOMEHAYETCs
O3HAKOMHUTBCS C TEOPETHUYECKUM MATEPUAIIOM KOHCIEKTa JICKIUH, 3aTeM C
METOJIMYECKUMH MOCOOUSIMU, COJEPKAIIMMH TIPUMEPHI BBIMIOJTHEHUS THIIO-
BBIX 3a7aHuil. O3HAKOMUTHCA CO CTPYKTYpOll U o(opMIIEHHEM pacdeTHO-
rpaduueckoit padotsl. [locne 3Toro ciemyer mpucTynarh K BBHIIOTHEHHIO
CaMOCTOSITENTFHOTO 33aJ]aHHs 10 CBOEMY BapHaHTy. B ciydae 3aTpynHeHHi
B PELICHUH PEKOMEHyeTcsi 0(hOPMUTh PUCYHOK M PACUETHYIO CXEeMY 3ajia-
HUS, yKa3aTh UCXOJHBIC JAaHHBIC U HAYaTO pacyeTa JI0 MECTa, BHI3BABIIECTO
3aTpyqHEHHS, 3aTeM OOpaTUTHhCS K IMpernojaBaTellio 3a KOHCYJIbTaluehd U
pa3bACHEHUSIMU

BapuanTsl MHAMBUAYAIbHBIX 33JJaHUNA JOJKHBI OBITH pa3pabOTaHbI Mpe-
nogasatesieM. O0yuaromeMycs IpeIoCTaBIseTCsl JOCTaTOYHAasi CBOOO 1A 10
BbIOOpPY METOJIa PElIeHHUs], TO €CTh BO3MOKHOCTD PELIeHHs 3a/1a4M, He 00s-
3aTeJIbHO 110 KOHKPETHON METOJUKE.

IloaroroBka K
AK3aMEHY

[Ipy moAroToBke K 3K3aMEHY HEOOXOAMMO OpPUEHTHPOBATHCS Ha KOH-
CHEKThl JIEKLIUH, pPEeKOMEHAYEMYIO JINTepaTypy IporpaMMHoe obecrieye-
HUE, pecypchl UHGOPMaIMOHHO-TeleKoMMYHHUKarmoHnHoi cetu «MTHTEP-
HET)», Ha Matepualibl NPaKTUYECKUX 3aHITHI U CAMOCTOSITENIbHON pabOThI

6 OCHOBHASL, JOINOJIHUTEJIBHAS JIMTEPATYPA, IPOTPAMMHOE
OBECIIHEYEHUE U PECYPCBI UTHOOPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<AHTEPHET»

6.1 OcHoBHas JuTEpaTypa

6.1.1. Ilpaconos, C. I'. Teoperuueckas mexanuka. B 2 gactsax. Yacte 1 :

anekrporHoe yueOnoe / C. . bynaes, I'. JI. ABnonuenkoBa, A. H. [Taxomenko, C.

I'. IIpaconoB .— ToapsaTTH : TONBATTUHCKUN TOCYJaPCTBEHHBIN YHUBEpcHUTET, 2014
https://rucont.ru/efd/279956



https://rucont.ru/efd/279956

6.1.2. Maunes, B.A. Teopetnueckas mexanuka. Paznen «CrtaTtuka u KuHema-
tukay» [Tekcr] : yue6. mocobue / A.B. lllykos, C.A. Kuinukatkus, B.A. MauneB. —

[Tensa : PUO III'CXA, 2012. — 74 c. http://rucont.ru/efd/199859

6.1.3. CnaBsnoBuu, B.Sl. Teopernueckas mexanuka: Kunemaruka. Y. 3 : s
CTYACHTOB TEXHUYECKHX crenuaibHocted / pen.: .M. I'yzaupos, pen.: 11.B. Urna-
tymuaa, B.Sl. CnaBsaoBud .— 2016 .— 59 c. : un. https://rucont.ru/efd/575116

6.2. JlonoJIHUTEJIbHAS JIUTEPATYPA

6.2.1 Kupos, B.A. OCHOBBI TEOPETUUECKON MEXaHUKH. PacueTsl MEXaHU3MOB
CeNbCKOX03siicTBeHHbIX MamMH [Tekct] : Y4eb. mocobue st By30B / B.A. Kupos,
10.3. KupoBa. — Camapa : Wszn-Bo Camapckoit [I'CXA, 2007. — 142 c.
http://rucont.ru/efd/224294

6.2.2 Kupos, B.A. Teopernueckass mexanuka [ TekcT] : Meroauueckue ykasza-
HUS JI71s1 BBITIOJIHEHUS pacueTHO-Tpaduueckoii padotsl / B.A. Kupos, }0.3. Kuposga.
— Kunens : PUI] CI'CXA, 2013. — 72 c. http://rucont.ru/efd/231878

6.2.3 Kupos, B.A. MeTonuueckue ykazaHus JjIsl BRITIOTHEHUS J1a00paTOPHBIX
pabot no teopernueckoit mexanuke [Tekcr] / B.A. Kupos, }F0.3. Kuposa, C.B. Ma-
MOHTOB. — Kunens : PUO Camapckoro ['AY, 2020. — 25 c.
http://rucont.ru/efd/224293

6.2.4 Axmerud, M.I'. Teopetnueckas mexanuka : yue6. nocooue / X.C. I'y-
mepoBa, H.II. [leryxoB, Ka3an. nau. Uccnen. rexnon. yu-t, M.I'. AXmeTmH .—
Kazans : KHUTY, 2012 .— 139 ¢. — ISBN 978-5-7882-1328-6

https://rucont.ru/efd/302699

6.2.5 Memepckuii, 1.B. 3aiaun o TeopeTuuecKoi MeXaHuke: y4eOHOe 1Mo-
cooue / U.B. Memepckuit. — 5-¢ uzj., crep. — Cankr-IlerepOypr: Jlanp, 2012. —
448 c¢. — Pexum nocryna: https://e.lanbook.com/book/2786

6.3 IIporpammHoe odecrieuenmne
6.3.1. Microsoft Windows 7 ITpodeccuonansHas 6.1.7601 Service Pack 1;

6.3.2. Microsoft Windows SL 8.1 RU AE OLP NL;
6.3.3. Microsoft Office Standard 2010;
6.3.4. Microsoft Office crangaprusrii 2013;
6.3.5. Kaspersky Endpoint Security qist OuzHeca - crangapTHbiid Russian Edition;
6.3.6 WinRAR:3.x: Standard License — educational —-EXT,;
6.3.7. 7 zip (cBOOOHBIN TOCTYT).

6.4 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM M NPO(PEeCcCHOHATbHBIX
0a3 I1aHHbIX:
6.4.1 HaunonaneHbiil mudpoBoi pecypc PykoHT [DnexkTpoHHbii pecypc| — Pexum
nocryna: http://rucont.ru/
6.4.2 POCCTAHJAPT ®denepanbHOoe areHTCTBO MO TEXHUYECKOMY pEryJIHUpOBa-
HAIO M METpPOJIOTMM  [DNeKTpoHHbIM  pecypc] — Pexum  pmocryna:
https://www.gost.ru/portal/gost/
6.4.3 OBC IPRbooks [DnexTponHslii pecypc] — Pexum noctyma
http://www.iprbookshop.ru/
6.4.4 OBC «OPAUT» [DnexrponHblii pecypc] — Pexxum moctyma www.biblio-
online.ru
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Ne HanMeHoBaHMe crielMaIbHBIX TOMeE- .
I./0 | UIICHUH U MOMEUICHUHN JJIsl CaMOCTOs- OCHameHHOUC T CICHHAIIBHBIX TOMELICHITH 1
. MOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI
TEIHLHON pabOTHI

1 Y4yeOHast aynuTopus 1Jis IpoBeaeHUs | YueOHas aynutopus Ha 160 mocagodHbIX MeCT,
3aHATUN JEKIIMOHHOTO THUIIA, 3aHATUN | YKOMILJIEKTOBaHHAs CIELUaIN3UPOBAHHON Me-
CEeMHMHAPCKOT'0 THIIa, KypCOBOTO MPO- | OeNblo (CTOJBI, JTABKH, CTYNbs, y4eOHAs JOCKa)
eKTUPOBaHUS (BBIMOJIHEHUS KYPCOBBIX | M TEXHUUYECKHUMH CPEICTBaMU O0yUeHUs
paboT), rpyNIOBbIX U UHAUBUAYAIIb- (cucteMHBbIi OJOK, MOHHTOp, MPOEKTOP, 3KpaH
HBII KOHCYJbTallUH, TEKYIICH U MPO- | MPOCKIIMOHHBIN, MUKPOGOH KOH(EPEHITMOHHBIMH,
ME)XXYTOUHOM arrecTanuu ayn. 3218. | MUKIIEp, yCUIIUTEND).

Camapckas oon., e. Kunenw, n.e.m.
Yemo-Kunenvckuu, yn. Cnopmusnas,
0. 84.

2 YueOHast aynuTopus 1Jis IpoBeaeHUs | YueOHas aynutopus Ha 160 mocagodHbIX MeECT,
3aHATUN JEKIIMOHHOTO THUIIA, 3aHATUN | YKOMILJIEKTOBaHHAs CIIEUaIN3UPOBAHHON Me-
CEMHHAPCKOI0 TUIIA, KypCOBOTO MPO- | Oebi0 (CTOJBI, JIABKU, CTYJbs, yuyeOHasi JT0CKa)
€KTUPOBaHMUS (BBIMIOJHEHUS KYPCOBBIX | U TEXHHMYECKUMHU CpeACTBaMH OOydeHHUs (KOM-
paboT), rPYNIOBLIX U UHAUBUAYAIIb- netotep, MoHuTOp Acer, mnpoektop ACER
HBII KOHCYJIbTalul, TeKymei u npo- | X1278H, skpaH ¢ 31€KTpONpUBOIOM, MUKUIIED
MEXYTOUHOM aTTectanuu  aya. 3119. | Mackie, ycunutens).

Camapcxas o6n., e. Kuuenv, n.e.m.
Yemo-Kunenvekuii, yn. Cnopmugnas,
0. 84.

3 Y4eOHast aymuTopus i1 IpoBeaeHUsT | YdeOHas ayautopus Ha 30 MOCaT0YHBIX MECTa,
3aHATUN JEKIIMOHHOTO THUIIA, 3aHATUH | YKOMILJIEKTOBaHHAs CIIEHUaIN3UPOBAHHON Me-
CEMHUHAPCKOT0 TUIA, KYPCOBOTO MIPO- | OENbI0 (CTOJIBI, CTYJbs, JAaBKH, ydcOHAs JTOCKA)
EKTUPOBaHUS (BBITIOJHEHUS KYPCOBBIX | M TEXHHUYECKHMMH CpPEICTBAMHU OO0ydeHwus (Ipo-
paboT), rPYNNOBBIX U UHAUBUAYAIIb- €KTOp, KOMIIBIOTED, IKPaH).

HBIX KOHCY/IbTAIIUA, TEKYIIIEr0 KOH-
TPOJISl U IPOMEKYTOUHOM aTTeCTalUH.
3124
Camapckas obn., e. Kunenw, n.e.m.
Yemo-Kunenvckuu, yn. Cnopmusnas,
0. §4.
4 [lomemenune pns camocrosaTensHol | [loMenienue Ha 6 mOCaOYHBIX MECT, YKOMILIEK-

pabotsl aya. 3310a (yuTaabHBIHN 3a1).
Camapckas o06n., e. Kuwnenv, n.e.m.

Yemo-Kunenvekuii, yn. Cnopmugnas,
0. 84.

TOBaHHOE  CHCIUAIM3UPOBAHHOM  MeOebio
(KOMITBIOTEPHBIE CTOJBI, CTY/bs) U OCHAIIIEHHOE
KOMIIBIOTEpHON TeXHUKOM (6 paboumx craH-
1ui), MOAKIIOYEHHON K ceTu «UHTepHEeT» U
oOecrieunBaroIIel JTOCTYIl B 3JIEKTPOHHYIO WH-
dbopMaIrmoOHHO-00pa30BaTENbHYIO CpEeAy YHHU-
BEpPCUTETA.

8 ®OHJ OIIEHOYHBIX CPEJCTB JJIsI TPOBEJIEHUS TEKYIIEN U
MMPOMEXYTOUHOM ATTECTAIIUU

KonTpoib

YPOBHS

8.1 Buabl u (popMbI KOHTPOJISI 11O AUCHUIIHHE
YCBOEHHBIX

3HAHWW, OCBOEHHBIX YMEHUH U

MPUOOPETEHHBIX HABBIKOB (BJIAJICHUI) OCYIIECTBISACTCS B paMKax TEKYIIEro |




MIPOMEKYTOUYHOI'O KOHTPOJISL B COOTBETCTBUM C [losiokeHneM 0 TeKylmeM KOHTPOJE
U IPOMEXKYTOYHOM aTTecTaliui 00y4aromuxcsl.

Texkymuii KOHTPOJb OCBOEHHS KOMIIETEHLMI MO JUCHMIUIMHE MPOBOJIUTCS
P U3YYEHUU TEOPETUYECKOrO MaTepuaia, BHIIIOJIHEHWU 3aJaHU Ha MpaKTh4e-
CKHMX 3aHSATHSX, BBIIIOJHEHWH HWHAWBUIAYAIBHOTO 3aJaHus. TeKylmemMy KOHTPOJIIO
MOJICKUT TOCEIIaeMOCTh 00YJaIOIUMUCS ayAUTOPHBIX 3aHATUHN U paboTa Ha 3aHs-
THSIX.

NtoroBoii o1ieHKON OCBOCHUS NUCIUIIMHAPHBIX KOMIIETEHIIUN (pe3yJIbTaTOB
OOy4YeHHMS 110 TUCIUTIINHE SBISICTCS MPOMEXKYTOUYHAS aTTecTalus B opMe dK3ame-
Ha, POBOJIMMOTO C YYE€TOM PE3yJIbTAaTOB TEKYILIETO KOHTPOJIS.

8.2 TumnoBble KOHTPOJbHbIE 3aJaHUsI WJM HHbIE MAaTePHAJIbI,
HeoOXoaMMbIe JIJIsi OIEHKHM Pe3yJbTAaTOB OCBOEHUS 00pa3oBaTeIbHOM
MPOrpamMMbl B paMKax y4eOHOH IUCUMILIMHBI

Ouenounvile cpedocmea 011 nPoeedeHUs1 meKyuieil ammecmayuu
Temvl npakmuyeckux 3auamuu
. PaBHOBecuHe cxomsmiencs ioCKOW U MPOCTPAHCTBEHHOW CUCTEMBI CHIL.
. PaBHOBecHE MIIOCKOI CUCTEMBI CHUII.
. PaBHOBECHE POCTPAHCTBEHHON TPOU3BOJIBHON CUCTEMBI CHIL
. PaBHOBeCHE NpU HATMYUU TPEHUS.
. LlenTp TsDKECTH.
. Kunematuka touku. CKOpOCTh, YCKOPEHUE U TPACKTOPHUS TOUKH.
. BpamarenbHoe JBHKEHUE TOUYKHU.
. CnnoxHoe IBMKEHHUE TOYKHU.
. [Inockoe nuxenne. OnpeaeneHue CKOpOCTH TOUYKHU B TIIIOCKOM JIBUKECHUU.
10. Jlunamuka Touku. JIBe OCHOBHBIC 3a]]a4l TMHAMUKHU.
11. Junamuueckas teopeMa Kopronuca. OTHOCUTENIBHOE IBUKEHUE.
12. O6mue TeopemMbl JTUHAMUKH.
13. JIBukeHue 1eHTpa mMacc.
14. Kunetuueckasi sHeprus ABMXKYyIerocs tena. Teopema 00 M3BMEHEHUN KUHETHUYE-
CKOM YHEPIUU CUCTEMBI.
15. Ipunnun Jlamambepa.
16. ITpuHIIMT BO3MOXKHBIX nepeMenieHnid. O0111ee ypaBHEHUE TUHAMUKH.
17. CBoOoHbIE KONIeOaHust. OnpenesieHre napaMmeTpoB CBOOOTHO KOJIEOIOIIeHCs
CUCTEMBL.
18. BeiHyk1eHHbIE KOJIeOaHUs CUCTEMBI. SIBIEHHE PEe30HAaHCa.
Kputepun o1ieHKH MPaKTUYECKUX 3aHSATHN:
- OLICHKA «3a4TEHO» BBICTABJISACTCS 00yUarommemMycsi, €ClIu OH CBOOOHO BiIaJICeT Ma-
TEpPUAJIOM U PEIIMII BCE 3aJ1a4H 110 TEME MPAKTUYECKOTO 3aHATHS;
- OIICHKa «HE 3a4TCHO» BBICTABIACTCS OOYyYalOMEeMyCsi, HE BIAJCIONIEMY
OCHOBOTOJIAralOIIMMHU 3HAHUSMHU TI0 MOCTABJIEHHOMY BOIPOCY, U HE PEIIUBIIEMY
BCE 33J1a4U 0 TEME MPAKTHUYECKOTO 3aHSATHUS.

O 00 1N DN K~ W —



Temamuxa pacuemno-epaguyeckux pabom

HJ\;.;'; Tematrka pacueTHO-TpaguIecKux padboT Tp yn(zlealx:mcn,
1 PaBHoBecue Tena mog IeMCTBUEM INIOCKOM CHCTEMBI CHIL. 8
2 CI105KHOE IBUKEHUE TOUKH. 8
3 Teopema 00 N3MEHEHNH KMHETUYECKON S3HEPTUU CUCTEMBI. 8
Bcero: 24

1. PaBHoBecHe TeJ1a IO AeHCTBHEM MPOU3BOJIbHOM IVIOCKON CHCTEMBbI CHJI

3agaua Cl1

XKecrtkas pama (puc. C1.0—C1.9, tabn. C1) 3akperieHa B Touke A MapHHAP-
HO, @ B TOYKE B NPUKPEIUIEHA WM K HEBECOMOMY CTEPXHIO C IIAPHHUpPAMH Ha
KOHIIaX, WY K IMIAPHUPHOM OMOpEe HA KaTKax.

B Ttouke C k pame mpuBsizaH TPOC, MEPEKUHYTHIN dyepe3 OJOK W HEeCyIIuid Ha
KoHIIe Tpy3 BecoM P = 25 kH. Ha pamy nelictByeT napa cui ¢ MmomeHTom M= 60
kHM 1 1Be cuiibl, 3HAUEHUS, HANPABJICHUS U TOYKH MPUIIOKEHUS KOTOPBIX YKa3aHBI
B Tabauie (Hampumep, B ycnoBusx Ne 1 Ha pamy geiicTByer cuia F, 10X yIjiaom
15° K TOpU30HTAIBLHOM OCH, TIPUIOXKeHHas B Touke D, u cuia F, mox yriaom 60° k

TOPU30HTAIBHOUN OCH, MPUIIOKEHHAS B TOUKE £ U T. 11.).
OnpenenuTh peakiuu CBSI3€il B TOUKax A, B, BbI3bIBa€Mbl€ JEHCTBYIOIIU-
MU Harpy3kamu. [Ipu okoHUYaTeNbHBIX pacueTax mpuHITh @ = 0,5 M.
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Tabnuuya C1

Cunbl

F,=10 kH F,=20 xH F,=30 kH F=40 kH

] [} [} ) T.-_.’
2§ 2| 8| F |2 | &
Homep | 9§ .1 2 |ZS | B |25, B |E€5,.| ¢®
yonosus |2 B3| & [RE3| & |RB3F| F |RE3| &
0 H 30 - — — -- K 60
1 — - D 15 E 60 — —
2 K 75 — — — — E: 30
v 3 — — K 60 H 30 — -
4 D 30 — — - — E 60
5 - - H 30 — — D 75
6 E 60 — - K 15 - -
7 — — D 60 — — H 15
8 H 60 — — D 30 — —
9 — — E 75 K 30 - —

Kpumepuu u wikana ouenku PI'P:

- OOCHKAa «OTJIMYHO>» BBICTABJIACTCA, CCIIN pa60Ta CdaHa CBOCBPCMCHHO U B KO-
TOpOﬁ H3JIOKCHO IIPAaBHIJIBHOC M IIOJIHOC PCHICHHC BCCX 3aJa4d C H€06XOIII/IMBIMI/I
TCOPCTUICCKUMU 06OCHOBaHI/IHMI/I;

- OOCHKA «XOpOoII0» BBICTABJIACTCA, CCIN pa60Ta BBITIOJIHEHA B ITOJIHOM 00Be-
MC, CTYACHT OTBCTHJI Ha TCOPCTUICCKUC BOIIPOCHI, UCIILITHIBAA HeOOJIbIIINE 3aTpya-
HCHUA.

- OOCHKa «YHOOBJCTBOPHUTCIILHO» BBICTABJISICTCA, CCIA pa60Ta CllaHa CBOCBpC-
MCHHO, HO CTYACHT HC MOKCT ITIOJTHOCTBIO OOBSICHUTH IMOJIYYCHHBIC PC3YJILTATHI,

- OIICHKA «HCYJOBJICTBOPUTCIIbHO» BBICTABJISICTCA, €CIIN pa60Ta HE BBIIIOJIHCHA
IMMOJHOCTBIO U CTYACHT HEC MOXKCT OOBSICHUTH IMOJIYUYCHHBIC PC3YJIbTAThI.

OueHo4YHbIE CPeACTBA VISl POBEACHUS MPOMEKYTOUYHOM aTTecCTAlMU
OK3aMeH MO JUCUUIUIMHE MPOBOAMTCA IO SK3aMEHAIlMOHHBIM OuiieTam,
coJiepKaluM 2 Borpoca u 1 3aaqy He0OXOUMYIO JIsl KOHTPOJISl YMEHUH.
IlepeyeHb BONPOCOB I MOATOTOBKHU K IK3aMEHY:
OCHOBHBIE THIIBI CBA3EM.
CkopocTH TOUYEK MPH IIOCKOM JIBUKEHUU (TEOpeMa O MPOEKIUX ).
CKopoCTh TOYKH NPH IIOCKOM JIBUKEHUU (MTHOBEHHBIN LIEHTP CKOPOCTEM).
Teopema 00 U3MEHEHUN KUHETUUECKOU SHEPTUH (IJ1sI TOUKH).
Teopema 00 U3MEHEHUN KUHETUYECKOW SHEPTUHU (AJ11 CUCTEMBI).
VYcaoBus paBHOBECHUS CXOSALIEHCS CUCTEMBI CHIL.
[Ipocreiiive qBUKEHUS TBEPAOTO Tema (MOCTyNaTeIbHOE BUKEHUE).
[Ipocreiiive qBUXKEHUS TBEPAOTO Tela (BpallaTesibHOE ABUKEHUE).
3akoHbl HproTOHA.
0. Y CnoBUs paBHOBECHS THIOCKOW CUCTEMBI CUII.

ROOO~NOOAEWNE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.
24,

25,
26.
217,
28.

29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.

JIB€ OCHOBHBIE 3a7]a4l MEXAHUKH.

AnreOpandyeckuii MOMEHT CHJIbI OTHOCUTEIBHO TOUKHU.

[Inockoe nBHkeHUE TENa.

BHeninue u BHyTpEHHHE CUIIBI.

Cratudecku onpeaeauMble 3a/1a4u.

Cratudecku HeoNpeIeIuMbIE 3aa4H.

DopMyIIbI 1J1sI HAXO0XKIEHHUS 1IEHTpa Macc.

Kunernueckast sHeprusi mpu NpoCcTeUINX BUAaX JIBHKCHUS.

VYca0Bus paBHOBECHE MPOU3BOJIBHON CUCTEMBI CHJL.

OCHOBHBIE METO/IBI ONIPEAEIICHUS LIEHTPA TSHKECTH TENA.

MOMEHTBI HHEPLUH MPOCTEUIINX OJHOPOAHBIX TeN (KOIBIO, TUCK, CTEPKEHbD,
NPSIMOYTOJIbHAS IJTACTUHA).

DopMyITBI 111 HAXOKICHUS IIEHTPa TSHKECTH TUIOCKON (DUTYPHI.

DopMyIibl AJ1s1 HAXOXKJICHUS LIEHTPA TSKECTH 00beMa.

@opMyJIbl YIII0BOM CKOPOCTH M YCKOPEHUH TEja P BpalllaTeIbHOM JABUKE-
HUH.

KonnuecTBO IBM>KEHUSI TOUKU U CUCTEMBI.

@opMyJIbl 1JIsI HAXOKJACHUS LIEHTPA TSHKECTU TOHKOW JIMHUH.

CnoxHoe ABMXKEHHE Tela. Teopema 0 CI0KEHUH CKOPOCTEM.

HuddepenunanpsHoe ypaBHEHHE BpalIeHUs] TBEPIOTO Tela BOKPYT HEMO-
JIBIDKHOM OCH.

[TpaBumno XKykoBckoro 115 onpenesienus: yckopenus Kopuonuca.

VY cTOMYMBOCTh MOJIOKEHUS PABHOBECHUS (KOHYC PEHHUS).

®opmynupoBka Teopemsl Kopromnuca.

Pabota cuiibl (CHIIBI TSXKECTH ), paboTa CHIIbl YIIPYTOCTH.

VYrou TpeHus.

HuddepennmansHoe ypaBHEHHE MTOCTYNATEILHOTO ABUKCHUSI.

Teopema 00 U3MEHEHUN KOIMYECTBA JIBHXKCHUSI TOUYKU U CUCTEMBI

Kunetnuecknii MOMEHT TOYKH U CUCTEMBL.

Teopema 06 U3MEHEHUN KUHETUYECKOTO MOMEHTA TOYKH.

Teopema 00 U3MEHEHUN KUHETUYECKOTO MOMEHTA CUCTEMBI.

CKOpOCTh P KOOPJAMHATHOM CIIOCOOE 3a/IaHUs IBUXKCHUS.

CKOpOCTh IpH BEKTOPHOM CIIOCOOE 3aJJaHUs IBUKEHUS.

CKOpOoCTh TOUKH (ITOHSITUE U ONPEACIICHHE).

MrHOBEHHBIN LIEHTP CKOPOCTEM.

VY ckopeHue npu BEKTOPHOM CIIOCOOE 3a/IaHUsl IBUKEHUS.

Y ckopenue npu KOOPAMHATHOM CIOCOOE 3a/IaHus TBUKEHUS.

VY ckopeHue npu eCTeCTBEHHOM CIIOco0€ 3a/1aHusl IBUXKEHHUS.

dopMyna sl HAaXO0XKACHUS CUIIbI TPEHUSI Ha HAKJIIOHHOM MIIOCKOCTH.

PaboTa cubl (moHas).

HuddepennmanbHoe ypaBHEHNE TIIIOCKOTO JIBHKCHHUSI.

[Tpunrun JlanamGepa Jj1st TOUKH.

[Tpuntun JlanamOepa 71t CUCTEMBI.

[TpuHIMT BO3MOKHBIX IEPEMEILICHUN.

Jnnamuueckas teopema Kopuosuca.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH.



54. Teopema o IBMKEHUU LIEHTpA Macc.

55. VYpaBuenue Jlarpanxa 2-ro poja.

56. OO61iee ypaBHEHUE TUHAMUKH.

57. OmnpeneneHre BO3MOXKHBIX TTEPEMEIICHHUH.

58. JuddepennmanbHoe ypaBHEHHE CBOOOIHBIX KOJICOAHUHA.
59. BrinyxneHnnsle kosiebanus. Beinyxaromias cuma.

60. Pe3onanc.

bunemut ona 3k3amena
(npumep)

MuHucTepCcTBO cenbekoro xo3sucTBa Poccuiickon denepanuu
deneparbHOE TOCYTapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE
YUpexACHUE BBICIIIETO 00pa30BaHUs
«Camapckuii rocyJapCTBEHHBIN arpapHbIii YHUBEPCUTET
Hanpasnenue noarotoBku: 35.03.06 Aepounscenepus
[Tpodunu noaroToBku: TexHuueckue cucmemol 8 azpoousznece, IneKkmpooo6opyoo-
sanue u anekmpomexvonozuu, Texuuyeckuil cepsuc ¢ AIIK
Kadenpa: «Mexanuka u unxeHepHas rpapuka

Hucnnmummna: «Teopernueckas MEXaHUKa»

Dk3ameHannoHHbIi omet Ne 1

1 Bonpoc: OcHOBHBIE METOIbI ONIPEIETICHUS LIEHTPA TSHKECTH Tena (715 Tell, uMe-
IOIIUX LEHTP, OCh U TIIOCKOCTh CUMMETPHH).
2 Bonpoc: CkopoCTh TOUKH (ITOHSITUE U ONPEICIICHHE).
3 Bompoc: 3anaya.
Bec ognoponHo# ropusoHTansHoi Ganku

4 B  AB pasen 180 H. 3apau yron a = 45°. Onpeje-
yis ‘@: THTH PEAKUHIO LIApHUpa A,
CocraButenb 10.3. Kuposa
(moxmuck)
3aBenyromuii kadenpoit H.II. Kprouun
(moxmch)
« » 20 T.

8.3. Kpurepuu ouennBanusi ypoBHsi cQOPpMHPOBAHHOCTH KOMIIETeHIIUI
OneHka pe3ynbTaToB 00y4eHHsI 1O AUCHUIUIMHE B (hopMe YpPOBHSI CPOPMUPOBAHHOCTHU
KOMITIOHCHTOB 3HAaTb, YMCTb, BJIAJACTh 3asBJICHHBIX JHCIHUIIIMHAPHBIX KOMHCTGHHI/If/'I IIpOBO-
IuTca 1Mo 4-X OalabHOW IIKaje OLEHUBAHHUS IyTEM BBIOOPOYHOTO KOHTPOJIS BO BpPEMS
9K3aMeHa.
[ITkayia olieHMBaHMUs YK3aMEHa

Ouenka YpoBeHb Kpurepun onenuBanus
OCBOCHUS
KOMIIETCHIIUI




«OTJIMYHOY BBICOKHIA OOyuaromuiicss mokas3ajl BCECTOPOHHHE, CH-
YPOBEHb CTEeMaTU3UPOBaHHbIE, INIyOOKHE 3HaHUS Ipo-
rpaMMbl aucuuIinHel «Teopernueckas mexa-
HUKa», YMEHHE YBEPEHHO MPUMEHATh UX Ha
IPAKTUKE IPU PELICHUU KOHKPETHBIX 3ajad,
CBOOOJHO UCIOJIB30BATh CIIPABOYHYIO JINTEpa-
Typy, AellaTb OOOCHOBAHHBIE BBIBOABI M3 pe-
3yJIbTaTOB PACUYETOB WIH SKCIIEPUMEHTOB

«XOpOILIO» noBbIeHHbINH | OOyuaromuiics Nmokas3ajl MpOYHbIe 3HAHUS OC-
YPOBEHb HOBHBIX DPAa3AesIOB MPOrpaMMbl JIUCLUILIUHBI
«TeopeTnueckass MEXaHHKa», YMEHHE CaMo-
CTOSITEJIBHO pellaThb KOHKPETHBIE IpaKTHye-
CKHE€ 3a/layd, HO JOITYCKAIOIIEMY HEKpUTHY-
HbI€ HETOYHOCTH B OTBETE U PEIICHUH 33]1a4

«YZOBIIETBOPUTEIILHO noporosbiii | OOydaromuiicss mokaszan — (parMeHTapHbIH,
YPOBEHB pPa3pO3HEHHBIN XapakTep 3HAHWM, HEIOCTa-
TOYHO TOYHbIE (POPMYIUPOBKU 0a30BBIX MOHS-
TUM, HapylWaloLUi JOTHYECKYIO IOCIIEN0Ba-
TENBHOCTh B U3JIOKEHUH ITPOrPAMMHOIO MaTe-
puana, mpyu 3TOM BIAJCIOMNNA 3HAHUSAMHU OC-
HOBHBIX pa3fenoB «TeopeTndyeckoil MexaHH-
Ki», HEOOXOTUMBIMU Ui JaJbHEHIIEro ooy-
YEHUS, YMEHHUE MOJYyYUTh C MOMOIIBIO IIPENO-
JaBaTeisl NPAaBUIIBHOE PEIIECHHE KOHKPETHOU
NPAKTUYECKOW 3alayd U3 4HUCla MPERyCMOT-
PEHHBIX paboyeil mporpaMMoi, 3HAKOMCTBO C
PEKOMEHIOBAHHOW CIIPABOYHOM JIMTEPATYPOU

«HEYIOBIIETBOPUTENHLHO» MUHUMAaNbHBIN | [Ipu oTBeTe 0Oyuaromierocs BhISIBUINCH CYIIIE-
YPOBEHb HE | CTBEHHBIE IPOOEIBI B 3HAHUAX OOJIbIIEH YacTu
JOCTUTHYT | OCHOBHOTO cojiepKaHus AucuuIuimHbl «Teo-
peThyecKas MeXaHHKay, IOMYCKAIOTCS TPyObIe
OIMOKH B (POPMYIUPOBKE OCHOBHBIX TOHSTHIA
pEIICHUH THUIIOBBIX MPAKTUYECKUX 3amad (He-
YMEHHE C TIOMOIIBIO TPEnoaBaTesis MOTyInuTh
NPaBWJIbHOE pEIIeHHEe KOHKPETHOW IMpaKThude-
CKOH 3aJlauM U3 4Yucia IpelyCMOTPEHHBIX pa-
604eil mporpaMmoit)

8.4  Meroaguueckue  MaTepuHaybl, ONpedeJAIIHEe  NPOUEAYPbI
OLCHMBAHUA 3HAHWN, YMEHHH, HABBIKOB M ONbITA JAeATEJbLHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUS KOMIIETCHIUI

Onenka 3HaHWN, YMEHUH, HAaBBIKOB, XapaKTepu3yIOIIas 3Tambl (pOpMHUPOBAHUSA
KOMH@TGHHI/Iﬁ 0o AUCHUIIIINHE «TeopeTqucxaﬂ MCXaHUKa» IIPOBOJUTCA B Q)OPMC
TEKYLIEW U MPOMEKYTOYHOU ATTECTALUH.

KouTpons Tekymieil ycmeBaeMocTH OOy4YarOmUXCS — TEKyIlas arTecTanus —
IPOBOJIUTCS B XOJI€ CEMECTpa C LENbI0 ONPEAETCHHUsSI YPOBHSA YCBOCHHS OOYYaIOUIMMHUCS
3HaHI/II71; (bOpMI/IPOBaHI/ISI Y HHUX YMGHHI;'I W HaBBIKOB; CBOCBPCMCHHOI'O BbIABJICHUA
npenoaaBaTcyicM HCAOCTATKOB B IMOATOTOBKC 06y11a}01u1/1xc;1 " TIPUHATHA HCO6XOI[I/IMBIX
MEp M0 €€ KOPPEKTUPOBKE; COBEPIICHCTBOBAHUIO METOJUKUA OOYYEHHUS;, OpraHU3aluu
y4eOHOM paboTHl U OKa3aHUsl 00YUYaAIOIUMCS WHIUBUIYaTbHOW MTOMOIIIH.




K xoHTposo Tekyliell ycreBaeMOCTH OTHOCATCS MpPOBEpKa 3HAHUM, YMEHUU H
HABBIKOB 00 yUalOIIUXCS:

* Ha 3aHATHUX (OIPOC, PEIICHUE 3a/1ay4);

* 110 pe3yJbTaTaM BBITIOTHEHUSI MHIUBUAYaIbHbIX 3aganuit (PI'P);

* [10 pe3yJbTaTaM NPOBEPKU KauecTBa KOHCIEKTOB JICKIIUH U HHBIX MaTepUasoB;

* 10 pe3yJibTaTaM OT4YeTa OOy4YaloIIUXCS B XOJE€ MHIMBUIYaTbHON KOHCYJIbTallUU
npernojaBaTeNs, NPOBOJUMOM B Yachl  CaMONOATOTOBKH, IO  UMEIOLIUMCS
3aJI0JKEHHOCTSIM.

KouTpons 3a BbINOJMHEHHWEM OO0y4YalOIMMUCA KaXJO0ro BUAa pabOT MOXKET
OCYIIECTBIIATHCS IMOATAITHO U CIIY’)KUT OCHOBAHHMEM JUIsl NIPEABAPUTEIBLHON aTTECTAIMH 10
JUCLUIUIMHE.

[IpoMexxyTouyHas arrectanus MO JUCIUIUIMHE MPOBOAMUTCS C IENbIO BBISIBICHUS
COOTBETCTBUS YPOBHSI TECOPETHUECKUX 3HAHUM, MPAKTUUYECKMX YMEHUN W HABBIKOB I10
muciuiuinee «Teopetndeckas mMexanuka» tpedoBanusmM @I'OC BO no HamnpaBieHUro
MOJFOTOBKH B (pOpPME DK3aMEHa.

DK3aMeH MPOBOJUTCS TOCIE 3aBEpIICHUS H3Y4YEHHUS IUCIHUIUIMHBI B 00beMe
paboueii yueOHo nporpammbl. Dopma MpoBEACHUS YK3aMEHa ompeaesieTcs: kapeapoun
(ycTHBII — 1o OmiteTaM, 100 myTeM coOece0BaHMsl IO BOIpocaM; MMCbMEHHas padora,
TectupoBanue u Ap.). OneHka 1o pe3ynbTaTaMm dK3aMEHa — «OTJIIMYHOY», «XOPOIIO»,
«YIOBIIETBOPHUTENHEHOY, «HEYIOBIETBOPUTEIHLHON.

Bce BuIbI TEKyIIEro KOHTPOJIS OCYIIECTBIISIOTCS HA MPAKTUYECKUX 3aHIATHUIX, BO
BpEeMsl BBINIOJMHEHUSI pacueTHo-rpaduyeckux pabor. Kaxnmas dopma koHTposs 1o
JTUCIUIUIMHE BKJIIOYaeT B CeOsl TEOpPETHYECKHE BOIMPOCHI, MO3BOJISIONINE OILICHUTH
YPOBEHb OCBOEHHS OOYyYaroIIMMHCS 3HAHUN M MpaKTUYECKUE 3aJaHUs, BBISBISIOIINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUI U HABBIKOB.

[Ipouienypa olieHMBaHUS KOMIIETCHIIMM, 00YyYaIOUMXCs OCHOBaHA Ha CIEAYIOIIUX
CTaHaapTax:

1. [leproMYHOCTH IPOBEICHUS OLICHKH (HA KaXKJIOM 3aHSTHH).

2. MHOrocTyneH4aTocTh: OIleHKa (KaK MperojaBaTelieM, TaKk U OOyJaroIIMMHCS
IPYIIIBI) U CaMOOIIEHKa 00yJaromnierocs, o0CyKJIeHHe pe3ysbTaTOB U KOMIUIEKCa Mep 1O
YCTPAHEHUIO HEJJOCTATKOB.

3. EAMHCTBO HMCMONB3yeMOW TEXHOJIOTHH [Jii BCEX OOY4YaroNIMXCs, BBIMOJHEHUE
YCIJIOBUI COMOCTAaBUMOCTH PE3YJIbTaTOB OLICHUBAHUS.

4. CobmofeHne MOCie0BaTeIbHOCTH MPOBEACHHUS OLEHKU: MPEIyCMOTPEHO, YTO
pa3BUTHE KOMIETEHIMH WIET MO BO3PACTaHUIO UX YPOBHEW CIIOKHOCTH, a OLIEHOYHBIE
CpEZICTBA HA Ka)XJOM 3Tale YYUTHIBAIOT 3TO BO3PACTAHHUE.

Kparkass xapakrepucTuka MpoLEAYpbl pealn3alydd TEKYIIEro H HUTOrOBOTO

KOHTPOJII MO AWCHHUIIIIMHE OJId OLCHKH KOMHGTGHHI/Iﬁ o6yqa}on11/1xc;1 npeacraBjiCHa B

Tabnuiie:

Neni | HaumeHoBaHue Kpartkas XapaKTEepUCTUKA npoueaypsl | [Ipencrasienue

/m | OLIEHOYHOTO OIICHWBAHUS KOMIETEHIINI OIICHOYHOTO CpEICTBa
CpeJCcTBa B GoHIe

1 Pacuetno- CpencTBo NpoBEPKH YMEHHUN IPUMEHSATh Kommuiekt 3amanmii mo
rpaduyeckas MOJTyYeHHBIE 3HAHUS [T pEIIEHUS 33124 BapHaHTaM
pabora ONPEAEIECHHOT0 THIA IO TEME MIIH pa3Jiely.

2 Otuer no VYCTHBIN ONpOC MO OCHOBHBIM TEPMHHAM MOXET | TeMbl MPAKTHUECKUX
MPaKTHYECKUM MPOBOJIUTHCS B /KOHIIE MPAKTUYECKOTO 3aHSTUS B | 3aHITUN M BApUAHTEHI
3aHATUAM tedenne 15-20 wmuH. JIMOO yCTHBIA OMPOC | KOHTPOIBHBIX

MIPOBOJUTCS B TEUEHHE BCETO MMPAKTUYECKOTO | BOIIPOCOB
3aHATHA TI0  3apaHee BBIJAHHONW TEMAaTHKE.




BreiOpannslii  mpenopaBatenieM  00ydaroIuiics
MOJKET 0TBEYATh C MECTa JINOO Y TOCKH.

DK3aMeH

[IpoBoguTca B 3aJaHHBIl  CpPOK, COIJIACHO
rpaduky yueOHOTO TIporiecca. [Ipu BeICTaBIIeHUN
OIICHOK YYMTBIBACTCS YPOBEHb MPHOOPETCHHBIX
KOMIIETCHIIUA CTyneHTa. KOMIIOHEHT «3HaTby»
OIICHUBAETCS TEOPETUUYECKUMHU BOIPOCAMH 10
COJICpKAHUIO JIACUUTUINHBL, KOMITOHCHTBI
«YMETH» " «BIIAZIETHY - MIPaKTHKO-
OpWEHTHPOBAHHBIMH 33/IaHUSIMU. AYAUTOPHOE
BpeMsi, OTBEJCHHOE CTYJCHTY Ha TOJTOTOBKY —
60 MuH.

Kommiekt BOmpocoB K
9K3aMEeHy




Pa6ouas mporpaMma cocTaBlieHa Ha OCHOBaHMHM (ellepallbHOro rocyaapcer-
BeHHOTo 06pasoBaTensHOro cTaHnapta Beicuiero obpaszosanus (OI'OC BO).

Pa6ouyro nmporpammy pazpaborai:

noueHT kadenpbl «MexaHWKa U WH)KeHepHas rpadu- W
—

Ka», KaHA. nel. Hayk, Kupona 10.3.

PaccmoTrpena u omoOpeHa Ha 3acemaHuu Kageapsl

noonucs

«MexaHuKa ¥ HHXEHEpHas

rpaduka «LA» LM/MM 20 A4 r., mpotokoa Ne ¥ .

3aBenayrouui kadenpoi

noonucy,

I-p. TexH. HayK, npodeccop Kprounn H.I1. /%M /—

COI''TACOBAHO:

[Ipencenarens METOAMYECKOH KOMUCCHH (haKyIbTeTa
KaHJ. TeXH. HayK, aoueHT Jlenucon C.B.

Y

PyxoBogutens OITOIT BO
KaHJ. TeXH. HayK, noueHt C.B. Jlenucos

ROONUCH

il

PykoBogutens OITOIT BO
KaH[. TeXH. HayK, goueHT I1.B. Kprouun

nOONUCY

‘(7

PyxoBogutens OIIOII BO
KaHJ. TexH. HayK, noueHt C.H. )Kunbnos

H.o. HayanpHuka YMVY
M.B. BopucoBa

/£
HOONUCL

2o,

//// noonucws
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