denepanbHOE TOCYJapCTBEHHOE OFO/KETHOE 00pa30BaTEIbHOE YUPEKACHHIE
BBICIIETO 00pa30BaHUs
" JlambHEBOCTOYHBIN TOCYAAPCTBEHHBI YHUBEPCUTET My TeH cooOmeHus"
(ABI'YIIC)

YTBEPKIAIO

3aB.kadenpoit

(k911) ®uznka U TeopeTUYecKas

MEXAaHHUKaA

IIsgunu C.A.

07.05.2024

PABOYA ITPOIPAMMA

JAUCIMITIIMHBI TCOQGTI/I‘ICCKaH MEXAaHUKA

23.05.01 HazemHbie TpaHCIOPTHO-TEXHOJIOTUYECKHE CPEICTBA

CocraButenb(n): 1. ¢. -M. H., [Tpodeccop, MBanos B.U.

OO6cyxneHa Ha 3acenanuu kadenper:  (k911) Ousuka v TeopeTHYSCKas MEXaHUKA

ITporokoa ot 02.05.2024r. Ne 6

O6cy>1<z[eHa Ha 3aCCJaHuH METOIMYSCKON KOMHUCCHH T10 POACTBCHHBIM HAIIPABJICHUAM U CIICHHUAJIBHOCTAM! HpOTOKO‘

r. XabapoBCcK
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenatens MK PHC

2024 1.

PaGouas mporpamma nepecMoTpeHa, 00cykaeHa 1 0100peHa 1Ist

ucnonHeHns B 2024-2025 y4yeGHOM Toy Ha 3aceIaHuH Kadeapbl
(x911) ®uzmuka u TeopeTHUECKas MEXaHUKA

IIpoTokonm or 20241. N
3aB. kadenpoii [Tsunn C.A.

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IMpencenarens MK PHC

o 2025 T.
PaGouast mporpaMma nepecMoTpena, 00CyKAeHa 1 0100peHa IIst
ucnonHenns B 2025-2026 y4yeGHOM roay Ha 3aceaHuu Kadeapbl
(x911) ®usuka u TeopeTuvecKas MEXaHUKa

[Iporokonm ot 20251. No
3aB. xapenpoit [Tsunn C.A.

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

PaGouast mporpaMma nepecMoTpeHa, 00Cy>KAeHa 1 0I00peHa st
ucnonnenns B 2026-2027 yuyeOHOM To1y Ha 3aceIaHuu Kadeaphl
(k911) ®uznka u TeopeTHYecKast MEXaHUKa

[Iporokonm ot 2026 T. No
3aB. xaenpoii [Isunn C.A.

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpencenarens MK PHC

o 2027 1.
PabGouas nmporpamma nepecMoTpeHa, 00CyxieHa U 0to0peHa JyIs
ucnonaenns B 2027-2028 yueOHOM TOIy Ha 3aceIaHuu Kadeapol
(x911) ®usnka u TeopeTHUECKasT MEXaHUKA

[IpoTokom oT

2027r. Ne
3aB. kadenpoii [Lsann C.A.



Pabouas nmporpamma JUCHUIIIIUHBI TeOpCTI/I‘IGCKaH MCXaHHKa

paspaborana B cootBercTBuH ¢ @TOC, yTBepKICHHBIM NTPHKa3oM MuHucTepcTBa 00pasoBaHus 1 Hayku Poccuniickoii
Oenepanun ot 11.08.2020 Ne 935

Kpammduxars HHKEeHep

®dopma 00yueHus 3a04Has

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mas Tpy10€MKOCTh 73ET

YacoB 1o yueOHOMY IIaHy 252 Busl KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: 9K3aMeHbI (Kype) 2
KOHTaKTHas paboTa 24 3a4€Thl (Kype) 2
caMocTosTeNnbHas paboTa 215 KOHTPOTIBHBIX paboT 2 kype (2)
4acoB Ha KOHTPOJIb 13

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

K 2
ype Hroro
Bun 3anstuit VII | PII
Jlexuun 8 8 8 8
[IpakTuueckue 16 (16 |16 |16
Uroro ayn. 24 124 |24 (24
KonraktHas 24 (24 |24 |24
pabora
Cam. pabora 215 1215|215 | 215
Yacel Ha 13 (13 |13 |13
KOHTPOJIb
Uroro 252 [ 252 | 252 | 252




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1| Craruka: peakuus cBs3eH, yCIOBUS PABHOBECUS INIOCKON U MMPOCTPAHCTBEHHON CHCTEM CUJI, TEOPHS IIap CHIL,
KMHEMaTHKa: KHHEMaTHYECKHe XapaKTePUCTUKU TOUKH, CIIOKHOE JBIDKEHUE TOUKH, YaCTHBIC U 00IMuil cilyuan ABMKEHHs
TBEPJIOTO Tela; IUHAMUKa: Au(depeHnanbHble ypaBHEHNS ABIKCHHS TOUYKH B MHEPLUAIBHOI U HEMHEpLHAIbHOI
CHCTeMax OTCYEeTa, O0IIMe TEOPEMBI TMHAMIKHY, aHATUTHYECKast IMHAMUKA, TEOPUS yaapa.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Ko nucuurinaen: | B1.0.09

2.1 | TpeGoBaHusi K NpeIBAPUTEIbHOM MOATOTOBKE 00yYaloIerocs:

2.1.1 | Beiciiast MaTeMaTHKa

2.1.2 | HauepraTenbHas reoMeTpHs, HH)KEHEPHAs U KOMITBIOTepHas rpaduka

2.1.3 | HomosHUTEIbHBIE TTIaBBl MATEMATHKU

2.1.4| ®usuka

2.2 | JucuMIUINHBI U IPAKTHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOI TUCHUTLINHBI (MOIYJIs1) HEOOXOTUMO KaK
npeiIecTBYIOLIee:

2.2.1 | ConpoTHBIIEHUE MAaTEPUAIIOB

2.2.2 | Teopust MEXaHU3MOB U MaIllUH

2.2.3 | CrpoutenbHas MEXaHUKA U METAIULTHYECKUE KOHCTPYKIIHH 110 IbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX CPECTB
u 000pyI0BaHUs

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMS IO JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHHSI OBPA3OBATEJILHOM ITPOI'PAMMBI

OIIK-1: CniocodeH cTaBUThL U pelliaTh HH3KEHEPHbIE H HAYYHO-TEXHHYECKHUeE 321241 B cepe cBoeil npodeccuoHaIbLHOI
JAesITeJJbHOCTH M HOBBIX MEKIHCIHUILIMHAPHBIX HANIPABJICHHUI ¢ HCMOJIb30BAHUEM €CTeCTBEHHOHAYYHBIX, MATeMATHYECKUX U
TeXHOJIOTHYECKHX MOJIeJIei;

3HaTh:

METO/bI TIOCTAHOBKY M PELICHHS HH)KEHEPHBIX U HAyYHO-TEXHUUECKUX 3a7a4 B cepe cBoei npodecCHOHANbHOM NesITeIbHOCTH U
HOBBIX MEXIUCIUIUTHHAPHBIX HAPABJICHHUH C HCIIOJb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMATHYSCKHX M TEXHOJOTHUECKUX
MOJICIICH.

YMmeTh:

WCTIOJIh30BATh METO/IbI PEIICHHS HH)KEHEPHBIX U HAyYHO-TEXHUUECKUX 3a/1a4 B cepe cBoei nMpodecCHoHANBHOM NesITeNbHOCTH U
HOBBIX MEXIUCIUIUIMHAPHBIX HAIIPABIECHUH C HCIIOJIb30BAHUEM €CTECTBEHHOHAYUYHBIX, MATEMAaTUYECKUX U TEXHOJIOTUYECKUX
MOJIEJIEH.

Baanernb:

MCTOHHKOﬁ PCHICHHUS MHKCHCPHBIX U HAYYHO-TEXHUYCCKHUX 3a/1a4 B Cq)epe cBoEH HpO(I)eCCPIOHaJ'ILHOI’I JCATCIBbHOCTH U HOBBIX
MCKIUCTUITIIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCITOJIb30BAHUEM €CTCCTBCHHOHAYYHBIX, MATCMATUYCCKNUX U TCXHOJOTUICCKUX MO)ICJ'IGfI.

4. COAEP)KAHME JUCHUIIIMHBI (MOAYJIS)), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKABAHUEM
OTBEJAEHHOI'O HA HUX KOIMYECTBA AKAJEMHUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHUN

Kon HaumeHoBaHue pa3e/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuyanne
3aHATHUSA 3aHATHS/ / Kype 107071 PaKT.

Pasznen 1. Jleknuu

1.1 CraTtuka: peakius cBs3el, yCiIoBus 2 2 OIIK-1 JIL.1JI1.2 0
paBHOBECHS IIOCKOH U JI1.3J12.1J13.
IIPOCTPAaHCTBEHHOM cucreM cuil. Teopus 1J13.2J13.3
nap cui. /Jlex/ JI3.4

21022

1.2 Kunemaruka: kuHeMaTuyeckue 2 2 OIIK-1 JIT.1JI1.2 0
XapaKTEPUCTUKHU TOYKH, CII0XKHOE JI1.3J12.1J13.
JIBHOKEHHE TOYKH, YaCTHBIE M OOIIHH 1J13.2J13.3
CITy4yau JBYDKCHUS TBepAoro tena. /JIex/ JI3.4

3132

1.3 Junamuka: muddepeHnnansHbie 2 4 OIIK-1 J1.1J11.2 0
YPaBHEHUS IBUKECHUS TOUKH B JI1.3J12.1J13.
WHEPIHMAILHON U HEeMHEPLUAIbHOU 1J13.2J13.3
CHCTeMaX OTCYETa, OOIINe TEOPEMBI J13.4
JIWHAMHKHU, aHAINTHYCCKAs JTUHAMUKA, 2192
Teopus yaapa. /Jlex/
Paznen 2. IlpakTuyeckasi padora




2.1 Crartuka: peakiys cBs3ei, yCIOBHS 2 OIIK-1 J1.1J11.2
paBHOBeCHs IJIOCKOH cucteM cuil. Teopust JI1.3J12.1J13.
map cu. /IIp/ 1J13.2J13.3

J3.4
3132

2.2 YcaoBusi paBHOBECHSI IPOCTPAHCTBECHHOU 2 OIIK-1 JI1.1JI1.2

cucreM cwi. /TIp/ JI1.3J12.1J13.
1J13.2J13.3

J3.4

3132

23 Kunemaruka: KuHeMaTH4ecKue 2 OIIK-1 JI1.1J11.2
XapaKTEpUCTUKU TOUYKH, CI0KHOE JI1.3J12.1J13.
nBkeHue Touku. /IIp/ 1J13.2J713.3

J3.4
3132

2.4 YacTHbIE B 00O CITy9au JBHKCHIS 2 OIIK-1 JI1.1J11.2

TBepaoro Tena. /IIp/ JI1.3J12.1J13.
1J13.2J13.3

JI3.4

3132

2.5 Junamuka: nudepeHnnanbHbie 4 OIIK-1 JI1.1JI1.2
YpaBHEHUS ABUKECHUS TOUKH B JI1.3J12.1J13.
WHEPIHUAIBLHON U HEeMHEepLUaIbHON 1J13.2J13.3
CHCTeMaxX OTCYeTa, OOIINe TEOPEMBI J13.4
nuHaMuky. /IIp/ 2122

2.6 AHanuTHYeCcKasi TUHAMUKA, TEOPHUS 4 OIIK-1 JI1.1 J11.2
ynapa. /TIp/ JI1.3J12.1J13.

1J13.2J13.3
J13.4
3132
Paznen 3. CamocTosiTesibHasi padoTa

3.1 M3yueHne TeopeTHYecKoro Marepuaia mo 70 OIIK-1 JIL.1JI1.2
y4eOHO 1 yaeOHO-MeTO IMIEeCKOH JI1.3J12.1J13.
mureparype. /Cp/ 1J13.2J13.3

J3.4
3132

3.2 OTpaboTKa HABBIKOB PEIICHUS 3a1a4 10 60 OIIK-1 JIL.1JI1.2

TeMaM MpaKTHIecKuX 3aHsaTuid. /Cp/ JI1.3J12.1J13.
1J13.2J13.3

J3.4

3132

33 BrmonHeHnue u opopmireHue 50 OIIK-1 JI.1J11.2
KOHTPOJBHBIX padot. [TogroroBka k JI1.3J12.1J13.
3aIUTe KOHTPOJIbHBIX padoT Nel,2. /Cp/ 1J13.2 JI3.3

JI3.4
3132

34 IToaroToBka K TECTUPOBAHUIO 11O 20 OIIK-1 JI1.1JI1.2
OTIEJIbHBIM pazfiesiaM U 10 BCeEMY JI1.3J12.1J13.
Kypcey. /Cp/ 1J13.2 J13.3

J3.4
3132
35 Ioaroroska k 3auery. /Cp/ 15 OIIK-1 JI.1J11.2
JI1.3J12.1J13.
1J13.2J13.3
J3.4
3132
Pa3nen 4. KonTpoanb

4.1 IToaroToBka K sK3aMeHy, 9 OIIK-1 JI1.1 J11.2

IK3aMeH /DK3aMeH/ JI1.3J12.1J13.
1J13.2J13.3
J3.4

0132




4.2 IMoaroToBka k 3auery, 3a4et /3a4€t/ 2 4 OIIK-1 JI1.1J11.2 0
JI1.3J12.1J13.
1JI13.2 JI3.3
J13.4
21022

5. OIEHOYHBIE MATEPHAJIBI JIJIsI IPOBEJEHUS ITPOMEKYTOYHOM ATTECTALIAA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI /1JI51 OCBOEHUS TUCHUIIIUHBI (MOTYJIs1)

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, oA
JI1.1 | Joponun B.N. Teopernueckas mexanuka:: COOpHUK 3a1a4: YueO. mocobue mis | Xabaposck, 1996,
TEXH.BY30B
JI1.2 | Tapr C.M. Kpatkwii kypc TeOpETHIECKOW MEXaHUKH: YISOHUK JIJISI BTY30B M: Beicmas mkona, 2010,
JI1.3 | benos M. 1., [TeaeB | TeopeTnueckas MexaHuka: YdeOHOE mocodne Mocksa: U3narensckuii LienTp
B. B. PUOI(1, 2017,
http://znanium.com/go.php?
id=556474
6.1.2. IlepevyeHb 1OMOJIHUTEIbHOM JINTEPATYPbI, HEOOXOTUMOI /151 OCBOCHHS TUCIUILTUHBI (MOIYJI5)
ABTOpBI, COCTaBUTENIN 3ariaBue WznarenscTBo, roj
JI2.1 | Joponun B.N. PykoBoACTBO 117151 CaMOCTOSITETRHOTO W3YUYEHUS IPAKTHUECKOI Xabaposck: Uzn-so JABIVIIC,
yacTH paszaenoB "Craruka" u "Kunemartuka" xkypca 2005,

TEOPEeTUUECKON MeXaHUKU: Y4el. mocobue At By30B

6.1.3. Hepeqeﬂb y‘leﬁHO-MeTO}Il/l‘leCKOI‘O obecneueHust JIJIsl CAMOCTOSITEIbHOM paﬁOTbl oﬁyqamnmxcsl o JUCHUILJINHE

(Mony.110)
ABTOPBI, COCTaBUTENN 3arnaBue W3znatenscTBO, rog

JI3.1 | Joponun B.N. PykoBoaCTBO J17151 CaMOCTOSITETRHOTO U3YUYEHUS IPAKTUUECKOI Xabaposck: U3a-so JABI'YIIC,
yacTu pasgena "JluHamuka" Kypca TEOPETUUECKON MEXaHUKU: 2006,
Vueb. nocobue

JI3.2 | Hoponun B.H. PykoBOICTBO A1 CaMOCTOSTENBHOIO U3YYEHUS IIPAKTUUECKOM Xabaposck: 3a-80 ABIVIIC,
qacTu pazzaena "YpasHenus Jlarpamka" Kypca TeopeTHUECKON 2011,
MEXaHHUKH: yue0. mocodue

JI3.3 | Hoponun B.H. Teopetndeckas MexaHHWKa. THITOBBIC 33/1a4n M METOJIHI pemeHns: | Xabaposck: V3gaTenpcTBO
yue0. mocobue. B 3 4. U. 3. [lunamuka JABI'YIIC, 2010,

JI3.4 |Tynses B.. Teoperudeckas mexanuka: Cratuctuka. Kunemaruka: yuebHoe M=.: KnamwxkHslil nom, 2004,

rnmocoone

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS
JUCIHUTTAHBI (MOTYJI5)

91 |ELIBRARY.RU elibrary.ru

32 | Dnextponssiii karanor HTb ABI'YIIC

6.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YyeMbIX NP OCYLIECTBJICHMH 00pa30BaTe/IbHOIO pouecca no
AUCHUIIINHE (MOLYJII0), BKJII0Yasl lepedyeHb MPOrpaMMHOro obecnevyeHusi 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

6.3.1 IlepeyeHs NpPOrpaMMHOro odecrevdeHust

Windows 7 Pro - Onepariontas cuctema, juil. 60618367

Free Conference Call (cBoOoHas uLIeH3MS)

Zoom (cBoOOAHAS IUTICH3HS)

Office Pro Plus 2007 - [TakeT o¢pucHBIX iporpamm, nui.45525415

Antusupyc Kaspersky Endpoint Security nms 6usneca — Pacmmupennsrit Russian Edition - ARTHBHpYCHAas 3aIiTa, KOHTPAKT
469 IBIYIIC

ACT Tect - Kommiexc nporpaMm Ut co3qaHus 0aHKOB TECTOBBIX 3a/IaHHI, OpraHU3aI[iX U IPOBEACHHS CEaHCOB
tectupoBanust, 1. ACT.PM.A096.J108018.04, nor.372

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

IMpodeccnonanpHas 6aza TaHHBIX, HHPOPMAIOHHO-cIIpaBo4Has cucreMa Koncynsrantllitoc - http://www.consultant.ru

IMpodeccronanpHas 6aza TaHHBIX, HHPOPMAIMOHHO-CIIpaBOYHAs cucteMa Texskcmepr - http://www.cntd.ru




7. OMACAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS

OBPA30OBATEJIBHOI'O ITPOLTECCA IO JUCHUIIJIMHE (MO YJIIO)

71a00paTOPHBIX 3aHITHH, TPYIIIOBBIX U
HMHVBHYTbHBIX KOHCYIJIBTAINH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOYHOH aTTeCTalluy, a TaKxKe
JUISL CAMOCTOSTENIbHOH paboTHI.

Aynuropus Haznauenne OcHareHne
423 TTomenieHus Il CAMOCTOSTENBHON PabOTHI TemaTnueckue TIaKaThl, CTOJbI, CTYIIbS, CTeIUIaXu KoMIproTepHast
oOyJarommxcs. 3ajl MEKTPOHHOH HH(BOPMaINI TEXHHKA C BO3MOXKHOCTBIO TIOAKITIOUEHHS K ceTH VIHTepHeT, cBoOOHOMY
nocryny B ObC u SUOC.
3317 TTomenieHus U1 CAaMOCTOSITENBHOW PabOTHI TemaTnueckue miakaThl, CTOJIbI, CTYJIbs, cTeuiaxu KoMnplorepHas
oOyyvaronuxcs. Ynranensrii 3a1 HTH TEXHUKA C BO3MOKHOCTBIO MOJKITIOUCHUS K ceT MHTepHeT, CBOOOTHOMY
nocryny B ObC nu SUOC.
3328 YueOHas ayTuTOpUs IS IPOBEIICHUS 3aHITHI KOMILICKT yueOHOI MeOenu, T0CKa, TeMaTHICCKUE TIAKaThI, SKPaH.
JICKIMOHHOTO THIIA. TexHnueckue cpeacTBa 00yUeHHs: MyIbTUMEANAPOSKTOP.
3417 YyeOHast ayaiuTopust AJIsl IPOBEACHUS KOMILICKT yueOHOM MeOeu, T0CKa, TEMATHUECKHE TIaKaThl
MPaKTUYCCKUX 3aHS{THI>’I, l"pyl'll'lOBbIX u
WHIUBHUIYaTbHBIX KOHCYJIbTalUH, TEKYIIETO
KOHTPOJISI ¥ MPOMEXKYTOUHOH aTTeCTALIUH.
101 KoMmnbroTepHslii Knace 11 IPaKTUYeCKUX, KOMIUIEKT y4eOHOU MeOemH.
1a00paTOPHBIX 3aHATUH, TPYIIIOBBIX U TexHuyeckue cpencTBa 0OydeHHs: KOMIBIOTEpHAs TEXHUKA C
WHAWBUTYaJbHBIX KOHCYJIBTAIUH, TEKYIIETO BO3MO>KHOCTBIO ITOJIKITIOUEHHS K ceTd MHTepHeT, cBOOOJHOMY HOCTYILY B
KOHTPOJISL M IPOMEXyTOUHOH arrectanuy, a Takxke | OBC u DMOC (Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
IUTS CAMOCTOSITEIIBHOM PabOTHI. Video, 1 Tb, DVD+RW, KK 19).
Kabunet nHpOpMATHKH (KOMIIBIOTEPHBIE KJIACCHI) JIuneH3noOHHOE IPOTPaMMHOE O0eCIIeueHNE:
*, Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)
(cBoGoaHO pacmpoctpansemoe [10), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- /151 y4eOHBIX 3aBeACHUIMA
npenocrasisiercs Oecruiatio, Foxit Reader (cBoGogHO pactipocTpanseMoe
I10), MATLAB R2013b - KonTpaxt 410 ot 10.08.2015, Microsoft Office
Ipodeccronanprsiii mwitoc 2007 - 43107380, Microsoft Visio
npodeccronanbhbiii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBoboano pacnpoctpansemoe I10), Opera Stable
38.0.2220.41 (cBoboano pacnpoctpansiemoe I10), PTC Mathcad Prime
3.0 - Kontpaxt 410 ot 10.08.2015, mur. 3A1874498, KOMITIAC-3D V19 -
KAI-19-0909.1T9BM ¢ BO3MOXHOCTBIO BBIXO/Ia B HHTEPHET 10
pacrcannto Windows 10 Pro KonTpaxt Ne235 IBI'YIIC
ot 24.08.2021;
Office Pro Plus 2019 Kontpakt Ne235 ot 24.08.2021;
Kaspersky Endpoint Security Kontpakt Ne 0322100012923000077
ot1 06.06.2023;
KOMIIAC-3D V19 Kontpakt Ne 995 ot 09.10.2019;
nanoCAD Howmep nuuensun: NC230P-81412 Cpoxk meiicTBus: ¢
01.08.2023 mo 31.07.2024;
201 KomnbroTepHsIii Ki1acc 11 IPaKTUIeCKUX U Texumueckue cpencTBa 00y4eHNs: KOMIBIOTEpHAs TEXHUKA C

BO3MOYKHOCTBIO HOJIKIIOUECHHS K ceTH FIHTepHeT, CBOOOAHOMY JIOCTYITy B
3BbC n OMOC, npoexTop.

JluniensnonHoe nporpamMmuoe obecrieuenre: Windows 10 Pro - MS
DreamSpark 700594875, 7-Zip 16.02 (x64) - CBob6oHOe 10, Autodesk
3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD
Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- [Tis
yueOHBIX 3aBefeHHH pepocTaBisiercs OecriatHo, Foxit Reader-
CsoboaHoe ITO, MATLAB R2013b - Konrpakr 410 ot 10.08.2015,
Microsoft Office I[Ipodeccnonanprsiii moc 2007 - 43107380, Microsoft
Visio npodeccronansslii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - CBo6omHoe T10, Opera Stable 38.0.2220.41 - CBobGoHOE
I10, PTC Mathcad Prime 3.0 - Kontpakt 410 ot 10.08.2015 nuir.
3A1874498, KOMITAC-3D V19 - KA/1-19-0909, ACT-Tecr nu.
ACT.PM.A096.7108018.04, Toroop Ne JI-128/21 ot 01.06.2021 ¢ 01
ntonst 2021 no 30 mronst 2022. [IDBM ¢ BO3MOXKHOCTBIO BBIXO/a B
uHTepHET 1o pacnucanuio Windows 10 Pro Konrpakt Ne235 JIBI'YIIC
ot 24.08.2021;

Office Pro Plus 2019 Kontpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpakt Ne 0322100012923000077

ot 06.06.2023;

KOMIIAC-3D V19 Kontrpakt Ne 995 ot 09.10.2019;

nanoCAD Howmep nuuensun: NC230P-81412 Cpoxk meiicTBus: ¢
01.08.2023 mo 31.07.2024;

| 8. METOJAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIUXCSA IO OCBOEHWIO JTUCTIUITJIMHBI (MO YJIA)




Meroamueckne peKOMEHIAINH 0 paboTe HaJl KOHCTIEKTOM JICKIUH BO BpeMs M MOCIIE IPOBEACHHUS JICKIIUN.

B xoz€e NeKIMOHHBIX 3aHATHUI CTyI€HTaM HEOOXOAUMO BECTH KOHCIIEKTHPOBaHUE yueOHOTO MaTepuana, Ipy 3TOM 3alHCh JeKIUit
PEKOMEH/YETCsI BECTH 110 BO3MOXHOCTH COOCTBEHHBIMH (hOpPMyInpoBKaMH. JKenmaTenbHO 0CTaBUTh B pab0UMX KOHCIEKTaxX MOJIs, Ha
KOTOPBIX BO BHEAYAUTOPHOE BPEMsI MOXKHO CIETaTh IOMETKH U3 PpeKOMEHJOBAHHO JINTepaTypsl, JOMOIHSIOMINE MaTeprall
IPOCIYIIAHHOM JIEKIMH, a TaKXkKe MOAYEpPKHBAIOIIUEe OCOOYyH0 BaKHOCTh TE€X WM HHBIX TEOPETHUECKHUX MoJiokeHni. Crexyer
oOparaTh BHUIMaHUE Ha KaTETOpUH, (POPMYIMPOBKHU, PACKPhIBAIOLINE COJCP)KaHUE IMPOLECCOB, HAYYHbBIEC BHIBOJBI U
MpaKTHYECKHEe PEKOMEHAAINH 110 UX IPUMEHEHHUIO, a TAKXKe 3a/1aBaTh MTPENOJaBaTeII0 YTOYHSIIONINE BOIPOCH C LIENIBI0 YACHSHNS
TEOPETUUECKUX MOJ0XKEHHUMH, pa3pemIeHns CHOPHBIX CUTyanuil. Hax KoHCIIeKTaMu JIeKIHH HaJl0 CHCTEMaTHIeCKIM paboTaThb:
HEPBbIIl MPOCMOTP KOHCIIEKTa PeKOMEHIyeTcs CIeNaTh BEYeEpOM TOTO IHs, KOT/a Oblia MPOCITylaHa JeKIUH, 3aTeM BHOBb
HPOCMOTPETh KOHCIIEKT 4epe3 3-4 nHs. B 3ToM citydae mpu HEOOIBIIMX 3aTpaTaX BPEMEHH CTYIICHT OCHOBAaTEIILHO U ITy0OKO
OBIIQJICBACT MaTEPUAJIOM M K CECCHH IIPUXOUT XOPOIIO ITOATOTOBICHHEIM. PaboTast Hal KOHCIIEKTOM JISKITHH, BCET/Ia CIeayeT
UCTIOJNIb30BATh HE TOJIBKO YUEOHHUK, HO U Ty JIMTEPATYpPy, KOTOPYIO JOMOTHUTETBHO PEeKOMEHI0BAN JeKTop. CamocToATeTbHAS
MOJTOTOBKA CTYJIEHTA K CIIEAYIOLIeH IEKIIMU JOIKHA COCTOSATh B IEPBYIO OUEPEh B IEPEUNTHIBAHUU KOHCIIEKTA IPeIbIIyILEH
JIEKIHH.

MeTtoaudeckre peKOMEHAAINH K IPAKTUYECKUM 3aHATHAM.

B TedeHHe MPaKTUYECKOTO 3aHATUS CTYIEHTY HEOOXOJMMO BBIOIHUTH 3aaHUsI, BBIIAaHHBIE IPENOIaBaTeNeM, Il 3TOT0 NpH
HOATOTOBKE K INPAaKTHYECKHM 3aHATUSAM CTYICHTaM HEOOXOIMMO H3YYHTh OCHOBHYIO JINTEPATYPY, O3HAKOMHUTECS C
JIOTIOJTHUTENBFHOI TN TepaTypoli ¢ y4eTOM peKOMEHIANi MperoaaBarens W TpeOoBaHUH ydeOHOI IpOrpaMMBL.

BeinosiHeHHEe KOHTPOIBHON pabOTHL.

ITpu BBIIOJTHEHUH KOHTPOJIBHON pabOThl CTYAECHTY HEOOXOANMO U3Y4YNUTh METOANUECKUE YKA3aHUsI 110 BHIIIOJIHEHUIO KOHTPOJIBHOM
paboTsl. M3y4nTh COOTBETCTBYIOMIYIO JTUTEPATYPY.
3amuTa KOHTPOJIEHOH paboTsl. OTYET 0 MPOJEeTaHHONH KOHTPOIBHOH paboTe 10MKeH ObITh MPEICTAaBICH K cade U ABIIeTCS
HE0O0XOIMMBIM YCIIOBHEM IS IOIYCKa K 3a4eTy (9K3aMeHy). 3aliuTa IpoOU3BOUTCS B BUAE HHANBUIYAIBHOTO cobeceJOBaHus C
Ka)XXJbIM CTYIEHTOM MO TEOPETHYECKOH U MPAKTHYECKOH JacTAM BBIIONHEHHON paboThl. OTBETHI HA MTOCTABIEHHBIE BOMPOCEHI
CTYZIEHT JaeT B YCTHOH WJIM MHChMEHHOH dopme.
CamocTosTenbHas paboTa CTyICHTOB.

Busl caMmocTosiTenbHOM paboThl CTYICHTOB M MX COCTaB.
*H3yUeHHE TEOPETHUECKOTO MaTepraa 1o y4eOHo# 1 yueOHO-MeTOAMIEeCKOH TNTepaType;
*0TpabOTKa HABBIKOB PEIICHUS 3a/1a4 110 TeMaM IPAKTUYECKHUX 3aHATHH;
*BBINIOJIHEHUE U 0(OpPMIIEHHE KOHTPOJILHOM PaboOTHI;
*[10JITOTOBKA K 3alllUTEe KOHTPOJIBHOI paboThI;
*IIOATOTOBKA K IPOMEXYTOYHOMY M HTOTOBOMY TECTHPOBAHHMIO TI0 OTAENBHBIM pa3jesiaM i BCEMy Kypcy;
*IIOAATOTOBKA K 3a4eTy/3K3aMEHY.

IIpumepHblii TepedeHb BOIPOCOB K 3alllUTe KOHTPOIBbHOM paboTh 1:
- o teme "Craruka":
1. IIpenmert cratuku. OCHOBHBIC TOHATHUS CTATHKH: a0COJIIOTHO TBEPAOE TEINO, CHJIA, SKBUBAICHTHBIC M YPABHOBEIICHHBIE CHCTEMBI
CHJI, PABHOJIGUCTBYOIIAsl, CUIIbl BHEIIHUE U BHYTPEHHUE.
2. 'eoMeTpHrYeCKUi U aHATUTUYECKHH CTTOCOOBI CIIOXKEHUs CHII. [ eoMeTpuuecKe ¥ aHATUTUYECKUE YCIOBHUS PABHOBECHS
cxozsmuxcs cui. PaBHOBecHe Tpex HenapajlleIbHbIX CHIL.
3. MoMeHT cHJIbI OTHOCHUTENBHO LeHTpa (Toukn). [Tapa cit. MoMeHT mapsl Kak BEeKTOp. DKBUBAJICHTHOCTH nap. CIoXKeHue map CUIL
YcnoBust paBHOBECHsI CUCTEMBI HTap.
4. I'maBHBIN BEKTOP W TJIaBHBI MOMEHT CUCTEMBI CHII. Teopema BapuHboHa 0 MOMEHTE paBHOIEHCTBYIOIIEH.
5. AHanuTudecKue yClIoBUs PaBHOBECHS IPOU3BOJIbHOM IUIOCKOM cuCTeMBbl cUil. Pa3nuuHble BUbI CUCTEM YCIOBHH PAaBHOBECHUSI.
PaBHOBecue MI10CKOH CUCTEMBI TapaJIENbHbBIX CHIL.

-no Teme "Kunemaruka":

1.IIpenmer kuHemaTuku. CriocoObl 3aJaHNs ABHKECHUS TOUKH.

2.0npenencHue CKOPOCTH U YCKOPEHHSI TOYKH IPU KOOPAWHATHOM CIIOCO0E 3a1aHus ABHKCHHS.

3.0npeneneHre CKOPOCTH M YCKOPSHUS TOYKH MPH €CTECTBEHHOM CIIOCO0E 3aaHus IBUIKCHUS.

4.IloctynaTenbHoe IBUXKEHHE TBEPAOIO TeJa.

5.BpamarensHoe J1BHKEHHE TeNa. YTIOBas CKOPOCTh U YIIIOBOE YCKOpPEHHE.

6.CKOpOCTH U YyCKOPEHUS TOYEK IIPU BPALIATEIbHOM JIBH)KEHHUM.

[IprmepHSBIif IepedeHs BOIPOCOB K 3aIIUTE KOHTPOIBHOM paboThI 2:

- o teme "JluHamuka":

1.IIpenmer aunamuku. OCHOBHBIE MOHATHS U OIIPEENICHHS: Macca, MaTepuabHas TOUKa, CHJIa; IOCTOSHHBIC U IEPEMEHHBIE CHJIBL.
2. TuddepeHnnanbHbie YpaBHESHUS JIBIDKESHUS MAaTEPHATHLHON TOYKH B JCKAPTOBBIX MPSAMOYTOJIBHBIX KOOPIMHATAX U B IPOESKITHIX
Ha OCH €CTECTBEHHOI'O TPEXTPaHHHKA.

3.Pemienue nepBoii 3agaun 1MHAMUKU. Pemienne BTopoit 3aaun AuHaMUKH. [locTOsITHHBIE MHTETPUPOBAHUS U UX OTpeieTICHUE 110
HayalbHbIM yCJIOBHUSIM.

4.JIBe OCHOBHBIE 33Ja4l AUHAMUKH JUISI MaTEPUAIbHON TOUKH.

5.CBo6oHBIC IPAMOIHHEHHBIE KoTeOaHus MaTepHaabHON ToukH. CBOOOJHBIE 3aTyXarONe KOJIeOaHUsI TOUKH MPU CONPOTHBICHUH,
IIPONOPLHOHAIBHBIE CKOPOCTH.

ITpu moArOTOBKE K 3a4eTy/IK3aMeHy HEOOXO0JMMO OPHUCHTUPOBATHCS HA KOHCTIEKTHI JICKIHWA, pab0Yy0 MPOrpaMMy TUCIIHIUTHHBI,
HOPMaTHBHYIO, y4eOHYIO B peKOMEHAyeMyIo JinTeparypy. OCHOBHOE B TIOJTOTOBKE K C/Iadye 3a4eTa/>K3aMeHa - 3TO MIOBTOPEHHE
BCETo MaTepuasa JUCHUIUIMHEL, 0 KOTOPOMY He0OX0AUMO claBaTh 3aueT/sk3aMeH. [Ipu moAroToBKe K cade 3adeTa/sK3aMeHa
CTYJICHT BeCh 00BbEM pabOTHI TOJDKEH PACHPENeNATh PABHOMEPHO I10 THSIM, OTBEJCHHBIM IS ITOJTOTOBKH K 3a4eTy/9K3aMEHY,
KOHTPOJINPOBATh KAXK/IBIH JICHb BHITIOJHEHNE HAMEUEHHOMW paboThl. B meproa moAroTOBKH CTYACHT BHOBH 0OpaIaeTcs K yxe




U3ydeHHOMY (TIpoilleHHOMY) y4eOHOMY MaTepHaiy.

ITposenenue yueOHOTO MpoIiecca MOKET ObITH OpraHNU30BaHo ¢ ucnoiab3oBaHueM DMOC yHuBepcuTera U B LUPPOBOI cpesie
(TpyTIIBI B COIMATBHBIX CETAX, IEKTPOHHAS [T0YTA, BUACOCBS3h U Ap. IaTdopMsl). YdueOHbIe 3aHATHA ¢ npuMeHeHneM JJOT
HPOXOJIAT B COOTBETCTBHU C YTBEP)KACHHBIM pacluCcaHueM. TeKymuil KOHTPOIb H MPOMEXKYTOUHAsI aTTECTAIHs 00yJaroNIIXCs
npoBoautcs ¢ npumenenuem JOT.

CTyIeHTBI C OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI, B OTIMYUE OT OCTAJIBHBIX CTYJCHTOB, IMEIOT CBOU CIeU(HIECKIE
0COOCHHOCTH BOCIIPUATHS, ITepepaboTku MaTeprana. O0yJaromuecs HHBATUIBI, MOTYT 00y4aThCs 10 MHIUBHAYaTbHOMY ydeOHOMY
IUIaHy B YCTAHOBIICHHBIE CPOKH C YI€TOM 0COOEHHOCTEH U 00pa30BaTeNIbHBIX IOTPEOHOCTEH KOHKPETHOTO 00YyUarOIerocs..




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Cnennanbaocts 23.05.01 HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

Cnennanu3zanus: IloxbeMHO-TpaHCIIOPTHBIC, CTPOMTEJBHbIC, NOPOKHbIE CPEACTBA
U o0opy/i0BaHue

JAucuunimnaa: TeopeTrndeckasi MeXaHUKa

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OLIEHKH KOMIIETCHLIUN Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS

IToporoselii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bbicokuii ypoBeHb

HE HUXKE ITOPOTOBOT0

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii
YPOBEHb
pe3ynbTaTta
06vieHus

XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH
KOMIIETCHIIUH

IIIxana orneHUBaHUS

DK3aMeH WM 3a4eT C
OILICHKOM

Huskwmit
YpOBEHB

OO0yuarommuiics:

-00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTENBHBIX 3aHSATHH 110 COOTBETCTBYIOIIECH TUCIUIUINHE.

HeynosierBopuTensHo

[Hoporossiii
YPOBEHB

OO0yuarommuiics:

-00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B
00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH
po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX
IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit
MPOTPAMMOM JUCITUTLTUHEI;

-JIOIYCTUJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBHIIIOJHCHUU
3aJaHUH M0 y4eOHO-IIPOrpaMMHOMY MaTepUaITy, HO 00JIaacT
HEOOXOIUMBIMHU 3HAHUSMHU U UX YCTPAHESHUS IO PYKOBOJICTBOM
MIPEeToIaBaTesl.

YI[OBJ'ICTBOPI/ITGHLHO

IloBEIIIEHHBIN
YpOBEHB

OO6yuarommuiics:

- OOHApPYKWIT MTOJTHOE 3HAHKE Y4EeOHO-TIPOTPAMMHOTO MaTepHalIa;
-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;
-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii
[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO
Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-
MPOTPaMMHOMY MaTepHaTy U OOHOBICHUIO B XOJI¢ JallbHEHTIIeH
yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.

Xopo1io




Bricokuit OObyuaromuiics: OTnudaHO
YpOBEHB -00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS
y4e0HO-TIPOrPaMMHOT0 MaTepraa;
-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC
IIPOTrPaMMOI;
-03HAaKOMMJICS C JOTIOJTHUTEIILHON JINTEPaTypoOi;
-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHHS IPOQPECChH;
-TIPOSIBUJI TBOPYECKUE CITOCOOHOCTH B MOHUMaHUH yIeOHO-
MPOTPaMMHOTO MaTepHaa.
[IIxaspl OLeHMBAaHUS KOMIIETEHLMI TP cllade 3ayeTa
JloCTUTHYTHI XapaxTepucTika YpoBHS CQOPMUPOBAHHOCTH KOMITCTCHITHI [xana
1 ypOBEHb OIIEHUBAHUS
pe3ynbTarta
oOy4yeHuns
[Toporoseiii | OGydatommiics: 3aureHo
YPOBEHB - 0OHapyXKHJI Ha 3a4eTe BCECTOPOHHHUE, CHCTEMATHUECKHE U TITyOOKHE 3HAHUS
y4eOHO-ITPOrPaMMHOT0 MaTepraa;
- JOIIYCTUJI He6OJ'II)HJl/le yOoyueHusa B OTBETax Ha BOIIPOCHI, CYIIECTBEHHBIM
00pa3oM He CHM)KAIOIIUE UX KauecTBO;
- ZIOIYCTHJI CYIIECTBEHHOE YITyIIEHHE B OTBETE Ha OJWH U3 BOIPOCOB, KOTOPOE
3a TeM OBUIO YCTPAHEHO CTYJEHTOM C IIOMOILBIO YTOUHSIONIMX BOIIPOCOB;
- IOITYCTHJI CYIIECTBCHHOE YITYIICHUE B OTBETAX Ha BOIIPOCHI, YACTh W3
KOTOPBIX OblNIa yCTpaHeHa CTYICHTOM C TIOMOIIBIO YTOYHSIOIIHUX BOTIPOCOB
Huzkuit OO0yyaromuicst: He 3auteno
YPOBEHB - ZIOIYCTHJI CYIIECTBECHHBIE YITyIIEHHS IIPH OTBETAX Ha BCE BOIIPOCHI
TIPEeToIaBaTels;
- oOHapyxua mpodensr 6osee 4eM 50% B 3HAHUAX OCHOBHOTO y4eOHO-
MPOTPaMMHOTO MaTepraa
OmnmcaHne mKan OICHUBAHHS
Kommerennnm o0ydaronierocsi OIeHUBASTCS CIEAYIOMNIM 00pa3oM:
[Inanupyemsbrit CopeprkaHue MIKajabl OIICHUBAHUS
YPOBEHB JOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pz?gg’:s;? HeynosnerBoputenbH |  YI0OBIETBOPUTEIIBHO Xopo11o OTinaHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OoOyuaromuiics OOyuaromuiics OOyuaromuiics
o0yuarorerocs crocobeH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJEMOHCTPUPOBAT | IPOICMOHCTPUPO-BATH | CAMOCTOSATEIIEBHOMY CaMOCTOSITETTBHO-MY
HaJIM4He 3HAHUN IPU | HATHYHE 3HAHUHA TIPU TIPUMEHCHHIO MIPUMCHEHHIO 3HAHWH B
pelIeHnH 3aaHnH, PpeIIeHIN 3aJaHnH, 3HAHWUH IpU BEIOOpE crrocoba

KOTOpBIEe OBLTH
MPe/ICTABICHBI
nperno/iaBaresieM
BMeCTe ¢ 00pasiom
UX PELLEHHUS.

KOTOpEIE OBLIH
HpeICTaBIICHBI
IpernoaBaTeneM
BMECTe C

00pasoM UX peLIeHHs.

peLIeHUH 3aJaHui,
AHAJIOTHYHBIX TEM,
KOTOpPBIE MPEICTABISLIT
MIPEToIaBaTeb,

U TIPH €0

YOUCUTLTATURIINTT

pelIeHs] HEU3BECTHBIX
WM HECTAHAAPTHBIX
3a/IaHUI U IpU
KOHCYJIETATUBHOMI
HOIJEPIKKE B 4ACTU

MEN TUACTIAINITIIANILIY




Ymetsb OTtcyrcTBHE Y Obyuaromuiics Obyuaromuiics Obyuaromuiics
oOyyaromerocs JEMOHCTPHPYET MIPOAEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHOCTH | CAMOCTOSATEJIBHOCTD B CaMOCTOSITETIBHOE CaMOCTOSITETIFHOE
B IPUMEHEHUN NIPUMEHEHUH YMEHUI NIPUMEHEHUE YMEHUN NIPUMEHEHUE YMEHUMN
YMEHHH 110 pereHus: y4eOHbIX peleHus 3aaHui, peLIeHUs] HEU3BECTHBIX
UCTIONIb30BAHHIO 3a1aHUH B ITOJTHOM AQHAJOTHYHBIX TEM, WJIN HECTaH/IAPTHBIX
METOA0B OCBOEHUS COOTBETCTBUH C KOTOpBIE IIPEACTABISUT | 3aJIlaHUH U IPH
y4eOHOM obpasiom, TIPEoAaBaTeb, KOHCYJIBTaTHBHON
JVICIIUTIIIMHBL. JaHHBIM 1 TIPH €TO TIOJIEPXKKE

IIPEoAaBaTeNIeM. KOHCYJIBTaTHBHOMN MIPENOAABaTENs B YaCTH
MOJJIEPKKE B YACTH MEXIUCIATUIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
mpobieMm.

Brnanets Hecnoco6HOCTB Ooyuaromuiics OOyuaromuiics OOyuarormuiics
CaMOCTOSITEIIBHO JEMOHCTPHUPYET JE€MOHCTPUPYET JE€MOHCTPHUPYET
MPOSIBUTH HAaBBIK CaMOCTOSITEIIBHOCTD B CaMOCTOSITETIEHOE CaMOCTOSITENIBHOE
peneHns IIPUMEHEHHUN HaBBIKA IIPUMEHEHNE HaBbIKa MIPUMEHEHHE HaBBIKa
MIOCTABJICHHOM 110 3aJIaHUsM, pelIeHus 3a0aHui, pelIeHns] HEU3BECTHBIX
3a7a4M 10 pelieHne KOTOPhIX AHAJOTHYHBIX TEM, W HECTAHIAPTHBIX
CTaHIapPTHOMY OBIIO TIOKa3aHO KOTOpBIC MIPEACTABISLT | 3a/laHUH U TIPH
00pas3iry HOBTOPHO. MIPEoaBaTeNIeM. MIPENoAaBaTeb, KOHCYJIBTaTHBHOMN

U TIPH €TO MOJIEPAKKE
KOHCyJ'IBTaTHBHOﬁ npenogaBaTeiid B 4aCTU
TOAACPIKKE B HaCTU MEXKIUCHUTITIMHAPHBIX
COBPEMEHHBIX CBSI3CH.
npoOiem.

2. IlepeyeHb BONPOCOB M 33a4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY HPOEKTHPOBAHHIO,

JadopaTopHbIM 3aHaATUsIM. O0pa3en IK3aMeHAMOHHOI0 OujeTa

[TpumepHBIii IepedeHpb BOMPOCOB K 3adery «Cratnka» u « KuHemaTnkay.

Komnerenmmst OITK-1:

1. HpeI[MeT ctatukd. OCHOBHBIEC TOHATHS CTATHUKU: aGCOJ’IIOTHO TBEPAOEC TCJIO, CHUJIA, DKBUBAJICHTHLIC H
YPaBHOBECIICHHBIC CUCTEMBI CUJI, paBHOHeﬁCTByIOIJ.Iaﬂ, CHUJIbl BHCIIIHUE U BHYTPCHHUE.

2. T'eomerpuueckuii M aHAIUTUYECKHH CIOCOOBI clOXKeHHs cwil. [‘eoMeTpuueckne M aHATUTHYECKHE
YCJIOBUS paBHOBECHS CXOAALINXCS cuil. PaBHOBecHe Tpex HemapalleabHbIX CU.

3. MOMeHT CHIIBI OTHOCHTENBHO IieHTpa (Toukn). [lapa cmi. MoMeHT mapsl Kak BEKTOp. DKBHBAJIECHTHOCTD
nap. CinoskeHue map CHI. YCIOBHUS paBHOBECHS CHCTEMBI TIap.

4. TnaBHbBIA BEKTOP M [JIAaBHBII MOMEHT CHCTEMBI CHIL
PaBHOJAEHCTBYIOLIEH.

5. AHanUTUYECKUE YCIIOBUSI PAaBHOBECHUS MPOU3BOJBHOM IJIOCKON CUCTEMBI Cuil. PasnuuHblE BUIBI CHCTEM
yCII0BUM paBHOBecHs. PaBHOBECHE IIJIOCKOM CUCTEMBI TAPAJIIEIIBHBIX CHIL.

6. [Ipoekuus cunel. PaBHOBECHE CHCTEMBI CXOMSALITUXCS CHIL.

7. Ilnockas cucrema cuil. PaBHoBeCcHE INIOCKOW CHCTEMBI HENAPAJLIEIbHBIX CUIL.

8. PaBHOBecue cucteMsl Tes1. CTaTH4ecKy ONpeAeIrMbIe U CTATHUECKH HEOIPEeAEINMbIE CUCTEMBI.

9. IlpousBonbHas cucreMa cuil. MOMEHT CHIIBI OTHOCHUTENBHO OCH; 3aBUCHMOCTb MEXAYy MOMEHTaMU
CHJIBI OTHOCHTEJIBHO OCH M OTHOCHTENIBHO LEHTpPA, HAaXOJSIIETOCs Ha 3TOH OCH. AHAINTHYECKHE (QOPMYIBI IS
MOMEHTOB CHJI OTHOCUTEIBHO KOOPIUHATHBIX OCEH.

10. BeruucneHne IIaBHOTO BEKTOpa W TJIABHOT'O MOMEHTAa TPOW3BOJNBHON CHCTEMBI CHII. AHAIHTHYCCKUE
YCIIOBHS paBHOBECHS IMIPON3BOIBHON CHCTEMBI CHIT; CITy9ail TTapaIeITbHBIX CHIL.

11. PaBHOBecWe TpH HaJIWMYUM CHJI TPEHUSA. TpeHHE CKONBKEHUS TpH TIOKoe (CIEIUICHHE) W IIpH
nekeHnn. Koapounment tpenus. TpeHnue kaueHus; K03 UIHMESHT TPSHUS KaueHHs.

12. TlpuBeneHne CUCTEMBI MAapaJUIETIBHBIX CHJI K paBHOACWCTByromei. LleHTp mapayuiedsHBIX CHI, €Tro
paanyc-BeKTOp M KOOPAWHATEI.

13. LleHTp TsHKECTH TBEPIOTO Teja; LEHTP THKECTH o0beMma, Momaan u JuHuH. CrocoObl onpeaeneHus
TIOJIOKEHU S LICHTPOB TAXKECTU TCII.

14. Tlpenmer kunematiku. CriocoObl 3aJaHUs IBHIKEHHST TOUKH.

15. Onpenenenue CKOPOCTH U YCKOPEHUSI TOYKH MPU KOOPAMHATHOM CIIOCO0E 3aJaHUs JBIKCHHUS.

16. OmpeneneHue CKOPOCTH U YCKOPEHUST TOYKH TIPU €CTECTBEHHOM CIOoco0e 3aIaHusl IBUKCHUS.

17. locTynaTenbHOe JBUKEHHE TBEPAOIO Tea.

18. BparmmarensHoe OBIDKSHHE Tella. YIIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE.

Teopema BapuHboHa O MOMEHTE




19. CkopocTH U YCKOpEHUS TOUEK MPHY BpallaTeIbHOM JBH)KCHUU.

20. VYpaBHeHME IUIOCKONApaIeNbHOTO JBIKeHUsA. OmpesnereHrne CKOpPOCTeH TOYeK Telna C IOMOIIBI0
BEKTOPHOT'O ypaBHEHHUSL.

21. Omnpenenenue yCKOpEeHUH TOYEK Tesa ¢ IOMOIIBIO BEKTOPHOTO YPaBHEHUSL.

22. OmnpeneneHue CKOpPOCTE TOUEK Tella ¢ MOMOIIBI0 MTHOBEHHOIO LIEHTPa CKOPOCTEH.

23. OmnpeneneHue yCKOPEHUH TOYEK Tesla METOAOM MPOEKIIHIA.

24. OmnpeneneHue yCKOPEHUH TOYEK TeNa ¢ MIOMOLIBI0O MTHOBEHHOIO LIEHTPa YCKOPEHHI.

25. OTHOCHTENBHOE, TIEPEHOCHOE 1 a0COMIOTHOE IBIKEHUS. Teopema o CII0KEHUH CKOPOCTEH.

26. OmpenenieHue YCKOPEHHsI TOYKH B CJIOKHOM JBI)KEHUH. Yckoperne Kopmomica.

27. CrojxeHHe MOCTYNaTeNbHBIX TBIKESHUH.

28. CrojxeHHe MOCTYNaTeNbHOT0 U BPAIlaTeIFHOTO IBIDKEHIH. BUHTOBOE MBIDKEHHE.

IIpumepHBIil IepedyeHb BOIIPOCOB K K3aMEHY 110 paszaeiy «JluHamukay.

Komnerennus OIIK-1:

1. Tlpeamer nuHamuku. OCHOBHbIE IOHATHS U OIpEJCNIEHHs: Macca, MaTepuanbHas TOuYKa, CHIIa;
MIOCTOSIHHBIE U TEPEMEHHBbIE CHUJIBl. 3aKOHBI KJIACCMUECKOM MexaHMkH. MHepluanpHas cucTeMa OTCuUeTa. 3ajgadu
JUHAMUKH.

2. Juddepennnanbapie ypaBHEHUS IBIKCHUSI MaTepHaIbHON TOUYKH B IEKAPTOBBIX MPSIMOYTOJIBHBIX
KOOpAMHATaX W B MPOEKIUSAX HA OCH ECTECTBEHHOIO TPEXIPaHHMKA. JIB€ OCHOBHBIE 3aJayll JWHAMUKH IS
MaTepUaJIbHON TOUKH.

3. Pewenue nepBoi 3agauum AWHaAMUKWA. PemieHue BTopod 3amauu auHamMuku. [locTosiHHBIE
WHTETPUPOBAHUS M UX OTPEICICHNE 10 HAYAIBHBIM YCIOBHUSM.
4. JuddepeHnmnanbipie ypaBHEHUS BIKCHUSI MaTepHaIbHON TOYKH B JIEKAPTOBBIX MPSIMOYTOJIBHBIX

KoopJAuHATaX W B IMPOCKIUAX Ha OCHU CCTCCTBECHHOI'0 TpPCXIPAaHHUKA. JIBC OCHOBHBIC 3aJa4yu AWHAMHUKH JIsA
MaTepuaIbHOU TOUKHU.

3. CBoOoHEIE TIPSAMOJIMHEHHBIE KoJeOaHWs MarepuaiabHONH ToukH. CBOOOJHBIE 3aTyxaroliue
KoJIeOaHMsI TOYKH [IPU CONPOTHUBIIEHHUH, TPOTIOPIHOHAIBHBIE CKOPOCTH.

6. BriHyXIeHHBIE KOJICOaHHS TOYKM IPU TapMOHMYECKOW BO3MYIIAIOUIEH CHJIE M CONPOTUBIICHHH,
TIPOTIOPIIMOHAIEHOM CKOPOCTH; PE30HAHC.

7. OTHOCUTENBHOE ¥ HECBOOOJHOE JBI)KEHHE MaTepHalbHOM ToukH. EcTecTBeHHas cucreMa
koopauHat. JluddepeHunansapie ypaBHEHHS OTHOCHTENBHOTO JBIDKCHHSI TOYKH; IIEPEHOCHAs M KOPHOJIHCOBA
CHJIBI HHEPIUH.

8. KonmuecTBo IBIKEHHS TOYKHM. OJIEMEHTapHBI HMITyIbC M HMMIIYIbC CHJIBI 332 KOHEYHBIN
MIPOMEXYTOK BpeMeHU. Teopema 00 M3MEHEHHMH KOJIMYECTBA JABIKEHMS TOUKH B AN GEpEHIUAIBHON M KOHEYHOMH
¢dopmax.

9. MOMEHT KOJNHMYeCTBa JBHXKCHUS TOYKH OTHOCUTENBHO LIEHTpa M ocH. Teopema 00 M3MEHEHHUH
KUHETHYECKOTO MOMEHTA Tejla U CHCTEMBI.

10. DOnemeHTapHas paboTa CHIIBI, €e aHAJIMTHYECKOE BbIpakeHHe. PaboTa cuilbl Ha KOHEYHOM ITyTH.
PaGota cuibl TSDKECTH, CHIIBI YIPYrOCTH M CHIBI TsAroTeHWs. MomHocTh. KuHeTndeckas sHEprusi MaTepHalbHOM
TOYKH.

11. MOMEHT MHEpIMH CHCTEMBI U TBEPJOIO Tela OTHOCHTEIBHO IUIOCKOCTH, OCH M Toioca. Paxmyc
nHepuuu. TeopeMa O MOMEHTaxX HMHEpPIMHM OTHOCHTEIBHO MapauleNbHbIX oceil. OCHOBHBIE MOMEHTHI HWHEPIMH
HEKOTOPBIX TEIl.

12. JuddepeHnnansHoe ypaBHEHHE BPAIIaTEIIFHOTO JABMKCHUS TBEPJOTO Tela BOKPYT HETIOABIKHOMN
ocu.

13. Kunerndeckas sHEprusi MEXaHUYECKON CHCTEMbl. BeIuucCIeHre KHHETHUYECKOW SHEPTUH TBEPIOTO
TCJa B PA3JIMYHBIX ClIydasax €ro JABHKCHUSA. PaGora u MOMIHOCTb CHJI, MPUIOXKCHHBIX K TBEPpAOMY TEIIY,
BpAIIAIOIIEMyCsl BOKPYT' HETOJIBIIKHOI OCH.

14. [Mpunnun [lanamGepa Uit MaTepuaibHOM TOYKM; cwiia wHepuud. [lpuniun [lamambepa ams
MEXaHWYeCKOW cHcTeMbl. [ JIaBHBI BEKTOp W INIaBHBI MOMEHT CHMJ MHepUuHu. [IpuBeaeHNe cuil WHEPLUHU TBEPIOIOo
Tela K HEeHTpY.

15. PaBeHCTBO HYyImMO CyMMBI PaOOT BHYTPCHHUX CHJI, ACUCTBYIOIIUX B TBEPAOM Tele HIH B
HEU3MCHIEMOW MeXaHIMUeCKor cucteme. Teopema 00 M3MECHEHUN KHHETHYECKON SHEPTHU CHCTEMEI.

16. Omnpenenenre ¢ mMoMomblo npuHOUNa JlamamOepa IMHAMHUYECKUX pEakIWid IPH HECBOOOIHOM
IBIDKEHUH TOYKH U MEXaHHIECKON CHCTEMBI.

17. IIpuHiMn BO3MOXHBIX NepemelieHuid. IIpuMeHeHne NpuHIMIA BO3MOXHBIX IIEPEMEIICHUN K
OIPEACIICHUIO PEaKIUi CBsI3eH.

18. ITpunmnun Janambepa-Jlarpanka; obiee ypaBHeHHE THHAMUKA CHCTEMBI.

19. OO00O0IICHHBIC KOOPAUHATHI CHUCTEMBL. OOOOIIEHHBIC CHJIBI W HMX BBIYUCICHHE. YCIIOBHS

paBHOBECHs CHUCTEMbl B 00OOLIEHHBIX KoopauHatax. JnddepeHuuanbHble ypaBHEHHs ABMIKEHHS MEXaHHYECKOW
CHCTEMBI B 0000IIEHHBIX KOOpAHHATAX. YpaBHeHHMs Jlarpanika.
20. [onsarue ynapa. Koaddunument Boccranoinenus. [IpuMeHeHne 00X TeOpeM THHAMHUKH.
[TpumepHble npakTHUecKue 3a1a4u (3aganus) u cutyauun «Cratika» u «KnHemaTukay.



Kommnerennus OITK-1:

1. I'py3 Becom P = 10 H moxgemieH k KoHITy cTepkHs AB, KOTOphIit yaepskuBaercss moj yriioMm 0=15° k
ropu3oHty npu nomomu Tpoca BC. Yrom Mexay tpocom u crtepxkHeM paBeH B=30°. Omnpenenuth ycwius B
CTEPI)KHAX U HATSHKEHUE Tpoca.

2. I'py3 Becom P = 10 H noxsemen Ha asyx tpocax AB u BC, cocTaBnstomux ¢ ropu30HTaIbHOW HpIMOM
yrsl 6=15° u B=30°. OnpenenuTs yCHIus B TPOCaX.

3. Mocrt cocrouT u3 aByX dacteir. Bec kaxmoit wactu 10 kH u mpunoxker B Ttoukax Cl u C2. O6e vactu
COEIMHEHBI MEXIy CO00H mocpeAcTBOM mIapHupa D M ommparoTcs Ha HEMOJBIXKHBIC IIApHUPHBIE omopsl A u B.
Mocr Harpyxen cuinamu P =4 xH u F = 8 kH. Onpeznenuts peakunu omop A, B n mapaupa D.

4. CrepxeHb AB anmHOH I MOBOpaYMBaeTCsl BOKPYT TOYKH A C IOCTOSTHHOM CKOPOCTHIO I . IIpm 3TOM OH
MepeIBUTracT U MOBOPAYMBACT LMIMHAP PATUYCOM I, JIEKAIIWH HAa TOPU30OHTAIBHOM MONMy. B HadanpHBIH MOMEHT
ctepskeHb AB Obu1 ropu3onTaneH. OnpeaenuTs YpaBHEHUS ABMKCHUS M TPAEKTOPHIO 3aJaHHOM TOUKH.

5. KBagpat, cropoHa KOTOpOro paBHa 1 M, IBIDKETCS IUIOCKONApaylieNbHO. B JaHHBIH MOMEHT BpeMEHHU
W3BECTHBI YCKOpEHMs JByX ero BepiimH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C u
MI0JIO’KEHHE MTHOBEHHOT'O LIEHTpa ycKopeHuil Q kBaapara.

6. Crepxenr OA mmmHO#t 20 cM moBopaumBaeTcs BOKpyr ocu O ¢ yrioBod ckopoctbio mOA = 3 l/c n
IIPY TIOMOIIM IOJI3yHA A NpHBOIUT B aBmkeHHe maTyH BC mapraupHoro napamienorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenenutsd yrioByto ckopocTh crepskHsi CE m ckopocTh mon3yHa A oTHocutenbsHO martyHa BC B
MTOJIOXKCHUX MEeXaHM3Ma, onpezenseMoM yriramu 6=30° u B=30°.

ITpumepHbIe TpaKTHYECKHE 33a4M (3aJaHns) U CUTyaun «JnHaMuka»

Komnerenmmsa OITK-1:

1. Kopabinp aBmXeTcs MpAMBIM KypCOM MO JEHCTBHEM CHIIbI yIopa BHHTOB Q = K t, Tie K — IIOCTOSHHAs
BeIMYMHA, t — Bpems ABMKeHHsA. HaliTu 3akoH nBIkeHHs kopabns S = S(t), mpuHHUMas BO BHHUMaHHE, YTO CHIIA
COIIPOTHBJICHUS BOJIBI IOCTOSHHA U paBHa R. B HauaneHsiit Moment SO =0, VO = 0.

2. Teny Becom P cooOliieHa BepTHKAIBHO BBEPX HadajgbHas CKOpOCTh. CHila CONPOTHBICHHS IBHKCHUIO R
=kPV, rae k —noctostHHbIN Koo dunnent). Halitn Bpems T u Beicoty H HanGoubiero noxbema tena.

3. Yactuma Maccoil m, Hecymas 3apsiji OTPHLATEIBHOIO JJIEKTpUYecTBa €, BieraeT B Touke A (S; 0) B
OIHOPOJHOE JJIEKTPUUECKOE MOJe IIOCKOr0 KOHJEHcaTopa HampsbkeHHOCThr0o E co ckopoctsto VO moxa yriom
6=60° k ocu x. BexTop HampsHKEHHOCTH I0JIS1 HAIPaBJICH MPOTHBOIIOJIOKHO OCH y. HalTH ypaBHEHUs ABW)KECHHS U
TpaekTopuo y = f(X) 9acTuipl, 3Has, 4YTO B 3JIEKTPUYECKOM MOJIE Ha Hee AeiicTByeT cwia = — e . JlelicTBHeM CHIIBI
TSDKECTH TPEeHeOpeyb.

4. Ha HenoABIKHYIO TPOBOJOYHYIO OKPYKHOCTH pagMycoM R, pacIoloXeHHYI0 B TOPH3OHTAIBHOM
IUIOCKOCTH, HazeTo koneuyko M Becom P. K stomy koneuky mpuBsizana ympyras Huth OAM, mpoxonsmias depes
KOIIBLIO A, 3aKpEMIeHHOE Ha OKPY)XHOCTH. HaTspkeHWe HUTH INPONOPLHOHANBHO €€ yMUIMHEHHo. JnuHa HUTH B
HepacTSHyToOM coctosiHuM paBHa OA, K03((GHUIMEHT XECTKOCTH paBeH C. B HavajpHbII MOMEHT KOJICUKO
Haxoguiaoch B Touke MO (u0 = 45°) um wumeno ckopoctb V0. IlpeneOperas Mmaccoil HHTH, TpEeHHEM U
COIIPOTHUBJICHUEM CPEAbI, ONPENCIUTh CKOPOCTh KOJEYKAa M TOPU3OHTAJIBHYIO COCTABIISIONIYIO JaBJICHHs KOJIeUKa
Ha OKPYKHOCTb B MOJIOKEHUH 11 = 60°.

5. Ha Teno maccoil m, ckonp3dllee MO FOPU30HTANBHON NPSIMOM, NEMCTBYET CHUIa MPUTSDKEHUS K LEHTPY
0, pacnonokeHHOMy Ha 3ToH npsaAMoi. Cuila HNPUTSHKEHUS NPONOPLMOHAIBHA PACCTOSHHUIO Tena oT ueHtpa 0,
KO3 GHUIMEHT MPONOPLUUOHATBHOCTH — K2 m. CuMras, 4TO JIBIDKCHHE Tejla Hadaloch u3 myHkTa MO, ymaneHHoro
or nentpa 0 Ha paccrosHMe 0€3 HAYaJIBHOW CKOPOCTH, ONPENENUTh, TpeHeOperas TPEeHHWEM, CKOpPOCTh Tela B
MOMEHT NPOXO’KACHHUA UM IieHTpa 0 .

6. Jlns monmcmacTa ONpEAeNUTh 3aBHCHMOCTh MEXIy BenW4MHON cwiel Q m Becom P rpysa A mpm
paBHOBecHH, ecyid 11 =1 u r2 = 2 r. Becom OJIOKOB U TpeHHEM NPEHEOPEYb.

O06pa3err SK3aMEHAIMOHHOTO OnieTa

JlampHEBOCTOYHBIH TOCYAapCTBEHHBIN YHUBEPCUTET ITyTeil COOOIICHHS

Kadenpa OKk3aMeHannOHHEIH OmiteT Ne YTBEpKIaI0»
(k911) ®duznka u TeopeTnIecKas TeopeTnueckas MeXaHUKa 3aB. kadenpoii
MEXaHHKa CnemuansaocTs 23.05.01 Hazemubie IIsrann C.A., podeccop
2 cemectp, 2024-2025 TPAHCIIOPTHO-TEXHOJIOTHUECKHE 02.05.2024 1.
cpexacTBa

Cnennanmzanus: [Toasemuo-
TPaHCIOPTHBIC, CTPOUTEIIBHBIC,
JIOPOXKHEIE CPEJICTBA U 000PYIOBAHHE

Bompoc 1. Tlpenmer aumHamuky. OCHOBHBIE IIOHSATHS W ONpEAENEHHS: Macca, MaTepHalbHas TOYKa, CHUIIA;
TIOCTOSIHHBIE M TIEpEeMEHHbIE CHJIbl. 3aKOHBI KIaCCHMYECKOW MeXaHWKH. VHepuumanbpHas cucTeMa oTcdeTa. 3ajauu
muHamuku. (OITK-1) (OIIK-1)

Bompoc 3. . Kopabiib IBMKETCS IIPSIMBIM KYPCOM TI0/1 ICHCTBHEM CHIJIBI yopa BUHTOB Q = K t, T/Ie K — ITOCTOSTHHAS
BeJIMUMHA, t — BpeMsl JBIbKeHMs. Haiitm 3akoH aBmkeHus kopabms S = S(t), mpuHHMas BO BHMMaHHE, YTO CHIIA
CONPOTHBIICHHUS BOJIBI TIOCTOSIHHA U paBHA R. B HawaneHsii Moment SO =0, VO = 0. (OIIK-1) (OIIK-1)




3anava (3amanme) Ha Termo maccoil m, ckoip3siiiee MO TOPU3OHTANBHOM MpsIMOM, JEHCTBYeT CHja MPUTSHKEHUSI K
uentpy 0, pacnojiokeHHOMY Ha 3TOH mpsMoil. Cuiia NMPUTSHKEHUS TMPONOPIMOHANIbHA PACCTOSHUIO Tella OT IIEHTpa
0, xoaddumuent nponopuuoHadbHOCTH — K2 m. Cuuras, 4YTO [BIDKEHHWE Tela Hayajoch u3 myHkra MO,
yAaJleHHOro oT ueHTpa 0 Ha paccrosHHe 0e3 HayalbHOW CKOPOCTH, OIpENeluTh, IpeHeOperas TPeHUeM, CKOPOCTb
Tesla B MOMEHT ITpoxoxieHns uM 1eHtpa 0 . (OIIK-1)

[Mpumeuanne. B kaxaoM  3K3aMEHAIIMOHHOM  OWJIeTe  JOJDKHBI — NPUCYTCTBOBaTH  BOIPOCHI,
CIOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCS BCEX KOMICTEHIIHI MO JAHHOW AUCITUTLTIHE.

3. TecroBble 3aganusi. OueHKa 10 pe3yJbTATAM TeCTHPOBAHMSI.
Tecrossle 3amanms. OmeHka 1mo pe3ynsratam TectapoBanus. Kommerenmus OITK-1.

1. I'py3 Becom P = 10 H moxBemeH x KoHIy cTepkHS AB, KOTOpBIH ymepkuBaercs mon yriom 0=15° k
ropu3oHTy npu momontu Tpoca BC. Yrom mexamy TpocoM u crepxkHeM paBeH B=30°. Ompenenuts ycwins B
CTCPXXHAX U HATAKCHUC TPOCa.

a) 10, 10, 15
6) 10,12, 12
B) 10, 15, 12
7,715

2. I'py3 Becom P = 10 H nozxsemien Ha aByx Tpocax AB u BC, cocTaBisiomux ¢ TOpU30HTAIBHON HPSIMON
yrier 6=15° u B=30°. OnpeaenuTs yCuIns B TpOcax.

a) 10, 10
6) 10, 12
B) 10, 15
17,7

3. Tpu HuTH cBsi3aHbl B y3ue C. J[Be U3 HUX INepeKHHyTHl 4yepe3 Onoku A u B u oOpasytor yriasl 6=30° u
B=45° C TOpU30HTOM; K KOHLIAM ux mnozasemeHsl Ipy3sl Pl u P2. Ompenenuts Pl u P2, ecmu Bec rpysa Q,
TIOJIBELIIEHHOTO K TpeTheil HutH, paBeH 10 H. Tpenue B O1iokax npeHeOpeys.

a) 10, 10
6) 10, 12
B) 10, 15
r)7,7

4. J1Ba crepxusi AC u BC coeaunensl Mexay co0oii u ¢ onopoii mapaupamu. K mapaupy C npussizaHsl
BepeBkr CD u CE, x cBOOOAHBIM KOHILIaM KOTOpPBIX mojsenieHsl rpy3sl P = 10 H, Q, = 20 H; ogna nim obe BepeBKH
NepeKHHyTHI Yepe3 O6ioku. [IpeneOperast Becom CTep)KHEH U TPEHUEM B OJIOKE, OIPENISITUTh YCHITHSI B CTEPIKHSX.

a) 10, 10
0) 10, 12
B) 10, 15
r)7,7

5. Mocrt cocrouT u3 AByX dactei. Bec kaxmoit wacta 10 kH m mpuinoxen B toukax Cl u C2. O6e wactu
COEIMHEHBI MEXIy COO0OM MOCPEACTBOM IapHupa D M omuparoTcs Ha HETOJBW)XKHBIE IIapHUPHEBIE omopbl A u B.
Mocr HarpyxeH cuiamu P =4 xH u F = 8 kH. Onpeznenuts peakuuu onop A, B u mapuupa D.

a) 10, 10
6) 10, 12
B) 10, 15
07,7

6. Crepxenp AB mmmHOI r TOBOpaunBaeTCs BOKPYT TOYKH A C MOCTOSHHOW CKOpocThio w1 . [Ipwm 3TOM OH
MepeBUracT U MOBOPAYMBAET LMIMHIAP PATUYCOM T, JEKAIIMN HAa TOPU3OHTAIBHOM TONy. B HadambHBI MOMEHT
crepxeHb AB Ob1 ropuszonTtaneH. OnpenennTs ypaBHEHHS ABI)KEHHS M TPAacKTOPHIO 3aJaHHOW TOYKH. Brmcats
TPaBUIIBHBIN OTBET.

7. Crepxenp AB mmuHOHN | CKOIB3MT KOHIIOM B mo BepTuKanbHOH CTeHe, a KOHLIOM A — IO TMOJy, MpH
atoM VA = V = const. Onpenenuts ypaBHEHHs ABWXEHHUS U ypaBHEHHE TPAeKTOpUH Touku M, ecnu mpu t = 0
CTEp>KEeHb BepTUKaJleH. BriricaTh MpaBUIIbHBIA OTBET.




8. PaBHOCTOpOHHMI TpPEYroJbHUK CO CTOpPOHOW | M JIBMXKETCS B TUIOCKOCTH uepTexka. OmpenenuTh
yckopeHust Touek A u B, ecnu yckopenue touku O a0 = 2 m/c2, yriioBasi CKOPOCTh Il = 2 1/C U YIJIIOBOE YCKOpEHHUE
[1 =4 1/c2. Briucath npaBUIIGHBIH OTBET.

9. KBagpaT, cropoHa KOTOpOro paBHa 1 M, JBHXKETCS IUIOCKONApaijenbHO. B naHHBIM MOMEHT BpeMeHU
W3BECTHBI YCKOpEHMs IBYX ero BepmmH A u B: aA = aB = 2 wm/c2. Onpenenuts yckopenue Bepmuabl C n
MIOJIO’KEHHE MTHOBEHHOT'O LIEHTpa ycKopeHuil Q kBaapara. BrivcaTs npaBUIIBHBIN OTBET.

10. Crepxenp OA mmunOiM 20 cM moBopaumBaeTcss BOKpyr ocu O ¢ yrimoBoi ckopocteio mOA = 3 l/c u
TP TTOMOIIH TIOJI3YHA A TIpUBOIWT B NBIKeHHe maTyH BC mapauproro mapamrenorpamma BCDE (BC = DE; BD
= CE = 20 cm). Onpenenuts yriaoBylo ckopocts crepkHs CE u ckopocTh momyHa A oTHocutensHO matyHa BC B
MTOJIOXKEHUH MeXaHu3Ma, onpezensieMoM yrinamu 6=30° u B=30°. BrimcaTs npaBHIIBHBII OTBET.

[TomHBIN KOMITICKT TECTOBBIX 3aJlaHHi B KOpropatuBHOU TecToBoi obomouke ACT pasmMerieH Ha cepBepe
YUT JIBI'VIIC, a takxe Ha caiite YHuepcurera B pazaene CHO JIBI'VIIC (oOpa3oBarenbHast cpesia B JIMYHOM
KaOMHETE MPETIo1aBaTeNs ).

CooTBeTCTBHE MEXKIY OalbHOM CHCTEMOHW M CHCTEMOM OIIGHMBAaHHS II0 pE3ylbTaTaM TECTHPOBAHUS
YCTaHABIMBAETCS ITOCPEACTBOM CIICAYFOIIECH TaOIHIIET:

OOBEKT ITokazarenu OreHka YpoBeHn
OLICHKH OLICHUBAHUSA PpE3yNbTaToB
pe3yNIbTaTOB 00yYEHUS 00yJeHHUs
O0yuarommuiics 60 OanyoB U MeHee «HeynoBineTBOpUTETBHO» Huskuit ypoens
74 — 61 damioB «YIOBIIETBOPUTEIIBHOY» IToporosslit ypoBeHb
84 — 75 Gamos «Xoporo» [ToBbIIeHHBI YPOBEHB
100 — 85 6amtoB «OTnuyHO» Bricokuit ypoBeHb

4. Ouenka orBera 00y4YaloLIerocsi Ha BONPOCHI, 3aJady (3aJlaHMe) 3JK3aAMEHALMOHHOro OuJjera,
3a4eTa, KypCcoBOro MpOeKTHPOBAHMS.

OHGHKa OTBCTa 06yqa}0meroc;{ Ha BOIIPOCHI, 3a1a1y (3aHaHI/Ie) 9K3aMCHAIIMUOHHOI'O 6I/IJ'I€Ta, 3a4ycra

DJIeMEHTHI OIICHUBAHMS ConeprkaHue 1Kajbl OlIEHUBAHUS
HeynosnerBopurensH | YAOBIETBOPUTEID Xopomuio OT1nuyHO
He 3auteno 3auTeHo 3auTeHo 3auTeHO
CootBeTcTBHE 0TBeTOB | ITosTHOE 3HaYUTENBHEIC HesnaunreabHbie ITonHoe
(hopMyIHpoBKaM HECOOTBETCTBHE IIO TIOTPEITHOCTH. TTOTPEIIHOCTH. COOTBETCTBHE.

BOIIPOCOB (334aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, [omaoe 3HaYNTENBHOE HesnauntensHoe CooTBeTcTBHE
MIOCJIEIOBATENFHOCTh M | HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO IIPH
JIOTHKA OTBETa. YMEHHUE | KPUTEPHIO. KPUTEPHIO. KPUTEPUIO. OTBETE Ha BCe

YETKO, IIOHSTHO, BOIIPOCHI.

IPaMOTHO M CBOOOHO
usjaratb CBOU MbICIIN

3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HmeroT mecTo HNmeroT MecTo ITomHoE
MIPABOBBIX JOKYMCHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBCHHBIC COOTBETCTBUE
M CHENNAIBHON MIPaBOBOY 0a3bl U VITYIICHUS VIIYIICHUS. | TTAHHOMY KPUTEPHIO
JTUTEPATYPHI CIIEIaIbHOM (He3HaHMe HE3HAaHHUE OTAEIBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI OoJpInel 9acT U3 | (EIMHUYHBIX) Pa0OT | BOIIPOCHI.

JTOKYMEHTOB 1 W3 YuCIa
CIeaJIbHOM 00s13aTENBHOM
JUTEPATYPHI IO JIUTEPaTypPBhI.
Ha3BaHHIO,

COZIEPKAHHIO U
T.1.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




