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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[enpro mpernogaBaHus TEOPETUUSCKOM MEXaHUKH (QYHIAMEHTAIBHONW OOIIEHAYYHOM TUCIIUTLTAHBI
(bu3MKO-MaTEMaTUYECKOTO IIMKJIA SIBJISETCS YCBOCHUE CIYIIATESIMH OCHOB 3HAHUH JIJIs1 YCHIEIIHOTO
OBJIAJICHUS TUCUUIUITMHAMU OOIIET0 HHKEHEPHOTo 00pa3oBaHUs: CONIPOTUBICHUEM MaTEpUaJIOB,
CTPOUTENILHOI MEXaHUKOM, TeoOprel MallliH U MEXaHU3MOB, TEOPHEH YIPYTOCTH U IJIACTHYHOCTH,
JTUHAMHUKOM COOpY>KEeHUH, THAPOAMHAMUKON U a3pOIMHAMUKOM U 1p. TeopeTnueckas MeXaHHUKa TaKkxKe
SBIIIETCS MUHUMYMOM Oa3MCHBIX 3HAHUN I U3YYEHUS TEOPETUUECKUX CHEINATIbHBIX JUCIUILIIUH
CBSI3aHHBIX C METOJIAMHU pacyeTa COOPYKEHHI, CTPOUTEIbHBIX KOHCTPYKIIMI, OCHOBaHUH U (PYHIAMEHTOB,
MOBEPOYHBIMH pacuyeTaMi 3/IaHUM B MPOIeCcCce UX IKCILTyaTalluu U APYTUMHU, SBIISIOIIUMUCS
npodummpyronmmu 1o cneruanbHocTr 08.05.01 (271101) — CTpouTENbCTBO YHUKAIBHBIX 3IaHAHN U

COOPYKEHHI

OcHOBHOH 3a71auell U3y4EeHUS TEOPETUUECKON MEXaHUKH SIBIISIETCSA Pa3BUTHUE Y CTYJCHTOB
MPABUJIbHBIX PEJCTABICHUI O B3aUMOJICHCTBUU TN, MPeoOpa30BaHUK CUCTEM CHJI, MEXaHUYECKOM
JBUKEHHUH, YCTOMYUBOCTH M KOJICOAHUIA, a TAK)Ke OBJIaJIECHUE OCHOBHBIMU METOJJaMH HCCIIEI0BaHUN
YKa3aHHBIX MIPOLIECCOB, YTO HEOOXOIMMO OyIyIIEMY CIIEHUATUCTY B YCIEITHONW TPOU3BOJCTBEHHON, HAYYHO
-HCCIIeI0BATENIbCKON U IPOEKTHO-KOHCTPYKTOPCKOM NESTEIbHOCTH

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kona n Haumenosanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JTHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OIIOI1

OIIK-11 Cnocoben
OCYIIECTBIIATH IOCTAHOBKY
U pelICHHE Hay4HO-
TEXHHYECKHUX 3a/1a4
CTPOHUTEIILHOM OTpaCIIH,
BBIIIOJIHATH
9KCIIEPUMCHTAJIbHBIC
HCCIIENOBAHHUA U
MaTEMaTHYECKOE
MOJICIUPOBAHUE,
aHAJTM3UPOBATh UX
PE3yNbTaThl, OCYIIECTBIISATh
OpraHU3aIUIO BBHITTOJTHCHHS
HAyYHBIX HCCIEAOBaHUN

OIIK-11.1 ®opmynupyer uenu
U 33]1a41 UCCIICIOBAHUMA

3HaeT

MOCTaHOBKA 3a/1a4u UCCIIEJIOBAHUS
MEXaHUYECKOTO JBUKECHHSI U B3aUMOICHCTBUS
yMmeet

dbopMynupoBaTh LEIM MEXaHHYECKOro U
MaTEeMaTHYECKOTO MOJIETTUPOBAHUS
WCCIIEIOBAHMUS

BJIajieeT

HaBbIKaMU  (GOPMYIUPOBAHUA  LEeTeH
MIOCTAaHOBKOM  3a/Jaud  HCCIEAOBaHUS  C

MOMOIIBI0 METOJIOB JIMHEWHOH anreOpsl U
TEOPETUYECKON MEXAaHUKU

OIIK-11 Cnocoben
OCYLIECTBIISATh MOCTAHOBKY
Y PEIlIeHUE Hay4HO-
TEXHUYECKUX 3a]a4
CTPOUTENBLHOM OTpaciH,
BBITIOJIHSTh
SKCHEPUMEHTAIbHbBIE
UCCJIEI0BAHUS U
MaTeMaTU4YeCcKoe
MOJICJIUPOBAHUE,
aQHAJIM3UPOBATH UX
pe3yNbTaThl, OCYLIECTBIATh
OpTaHU3aIUIO BBITOJTHEHUS
Hay4YHBIX HCCJIEIOBAaHUI

OIIK-11.2 CocraBiger 1uiad
HUCCIEeI0BaHUI

3HaeT

CIOCOOBI u METOAUKHU pelieHue
Hay4YHO-TEXHUYECKUX 3a1a4 CTPOMUTEIILHOU
oTpaciu

yMeer

BBIIIOJIHATH JKCIIEPUMEHTAIIbHBIE
UCCIIE0BAHUS 51 MaTeMaTu4ecKoe
MOJICIINPOBAHUE,

BJIajieeT

METOAUKAMHU aHanusa CTPOUTEIILHBIX
KOHCTPYKIUHI




OIIK-11 Crmocoben OIIK-11.3 Co3naet
OCYIIECTBIISITh IOCTAHOBKY | MaTEeMAaTHUECKYIO MOJIETh
U pelIeHHEe HayJHO- HCCIIeTyeMOTO TIpoIiecca
TEXHUYECKUX 3a]a4 (stByIeHUs) 1 0OpabaThIBaeT
CTPOUTEIILHOMN OTpacH, pPe3yJIbTaThl UCCIICIOBAHUS
BBITIOJTHATH
IKCIIEPUMEHTAIbHBIC
WCCJICJIOBAHUS U
MaTeMaTHYECKOe
MOJICTTHPOBAHUE,
AHATM3UPOBATH HX
pe3yJIbTaThI, OCYIIECTBIISATh
OpraHU3aIUI0 BHITTOTHECHUS
HAYYHBIX UCCIICIOBAaHUN

3HAEeT
OcCHOBHBIE MaTeMaTHYECKHE MOAEIU 3aaad
TEOPETUUECKON MEXaHUKHU

ymeer

CocTaBisTb OCHOBHBIC YPaBHEHUS JBUKECHUS U
BSaHMOHeﬁCTBHH MEXaHHUYCCKUX CUCTEM
BJIA/IeeT

MeTonaMu pacueToB CTaTUKH, KHHEMAaTHUKU U
JUHAMUKH

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM NIPOrpaMMbl

JlanHas qucruIuinHa (MOyJib) BKiroYeHa B biok «/ucuummasl, moaymu» b1.0.16.01 ocHoBHO#
npodeccuonansHoM 06pazoBaTenbHOl mporpammbl 08.05.01 CTpouTeNnbCTBO YHUKATBHBIX 3MaHUH U
COOPYKEHHM U OTHOCUTCS K 00513aTeIbHON YacTH Y4eOHOro IUIaHa.

No

i [IpenmecTByromme IUCHUIIINHBL

KOI[ N HAMMCHOBAHUC MHHUKATOpAa
JOCTHIXXCHHA KOMIICTCHIIMHN

1 [HaueprarenpHas reomeTpus

OIIK-3.7

Briciias maTemaTuka.

HauepraTenbHas reomeTpus
YMETb: BBIYEPTUTH PACUETHYIO CXEMY

HaBBIK: pCIICHUC MHKCHCPHBIX 3a/1a4 rpa(i)I/I‘IeCKI/IMI/I MECTOAaMU
3HaThb: OI_ICHKa HHXXCHCPHO-T'COJIOTHYCCKHX YCJIOBI/Iﬁ CTPOUTCIILCTBA, BBI60p MepOHpI/ISITI/Iﬁ 10
YCTPAHCHHUIO He6J'Ial"0HpI/I$ITHHX NHXXCHCPHO-TCOJIOTHYCCKHUX ITPOICCCOB (fIBJ’ICHHﬁ)

No

i [Tocnenyromme TUCIUTIITMHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

1 [MexaHuka rpyHTOB

OIIK-3.1, OIIK-5.7, OIIK-5.9, OIIK
-5.10

2 CTpOI/ITeHBHaﬂ MCXaHHUKa

OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK
-1.5, OIIK-1.8, OIIK-3.1, OIIK-6.11,
OIIK-11.1, OIIK-11.3, OIIK-11.6

3 |[OcHoBanwust 1 GyHIAMEHTHI

[K-1.1, I1K-1.2, [IK-1.4

4 | KoHCTpyKLMU U3 JIepeBa U IIaCTMAcC

OIIK-3.10, OIIK-3.12, OIIK-4.6,
OI1IK-6.6, OITIK-6.9, OITIK-6.11

COOPYKEHHI

@OyHaaMeHTHI OOJIBIIEPOIETHBIX U BEICOTHBIX 3aHUN U

IK-1.2, I1K-1.4, TIK-1.5, TIK-1.8,
I1K-2.1, [1K-2.2, T1K-4.1, T1K-4.2

6 [Merammndeckne KOHCTPYKITHH

OIIK-3.10, OIIK-3.12, OIIK-4.6,
OIIK-6.6, OIIK-6.9, OIIK-6.11

7 | MexaHuKa )KHJIKOCTH U rasa

OIIK-1.1, OIIK-1.2, OIK-1.3

8 |CpencrBa MexaHU3aIlUU CTPOUTEIHCTBA

OIIK-3.2, OIIK-3.3, OIIK-3.5, OIIK
-3.6, OIIK-9.1, OIIK-9.2, OIIK-9.9

9 [Xene3zo0eToHHBIC 1 KAMEHHBIE KOHCTPYKITHH

OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK
-6.11, OIIK-3.10, OIIK-3.12

10 | ApxuTekTypa rpakJaHCKHX U MPOMBIIUICHHBIX 31aHHUHA

[1K-1.2, [1K-1.4




11

OCHOBBI HAYYHO-TEXHUYECKUX UCCIEIOBAHUI

OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
OIIK-11.6

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMHUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yalluxcs ¢ npenojaBaresieM (110 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl Beero MIPAaKTHYECKYIO
4acoB 2 3
MOATOTOBKY
KonTakTHas padora 112 32 80
Jlexumnonnsie 3ausTus (JIex) 48 0 16 32
IIpaktuueckue 3ausatus (I[p) 64 0 16 48
Hnast KOHTaKTHAs pa6oTa, B TOM YHCJIE: 1,85 0,8 1,05
KOHCYJIBTAIMH 10 KypCOBOH padoTe (ITPOEKTy), 08 0.4 0.4
KOHTPOJIbHBIM pabotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaya 3adeTa,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH paObOThHI 0,8 0,4 0,4
(npoekTa); cnaua KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocTositesibHast padora (CP) 107,4 35,2 72,2
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)
qackl: 252 72 180
3aYeTHbIE eIHHHILI: 7 2 5

5. Copepsxkanue IMCHUILIHHBI (MOYJIfA), CTPYKTYPHPOBAHHOE 10 pa3jeiaM (TeMaM) ¢ YKa3aHueM

OTBCJICHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMHUYE€CKUX YaCOB U BU/10B y‘-leﬁHbIX 3aHSATHH

5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)

KonTakTHast paboTta (110 yueOHBIM

3aHATHAM), Jac. Kon
WHAUKATOPD
£ a
3| nexunumn I13 JIP Bcero,
Ne Pazgensl muCUTUIMHEI S CP qac JOCTHKCHH
() .
@) U3 HUX U3 HUX W3 HUX A
Ha Ha Ha KOMIICTCHI]
MpaKTH- MpaKkTH- MpaKkTH-
BCEro 4eCKyIo BCEro 4eCKyIo BCEro 4ecKyIo nun
MOJATo- MHOATo- MHOATo-
TOBKY TOBKY TOBKY
1. |1 pazmen. Cratuka abCOMIOTHO
TBEpJOTO Tella
OCHOBHBIE ITOHATHUS U OIIK-
akcuoMbl. CBSI3M M UX PEAKIIUH. 11.1,
1.1. | ITpuHIIMI 0CBOOOXKTa€MOCTH 2 2 2 4,3 8,3 OIIK-
ot cBaseit. Cucrema 11.2,
CXOISAIIAXCS CHIL. OI1K-11.3
OIIK-
ITimockas cratuka. Pacuer 11.1,
1.2. dbepy ’ 2 2 2 49 8,9 OIIK-
| 11.2,

OIIK-11.3




MOMEHT CUJIBI OTHOCUTEIHLHO

ueHrpa. Teopus nap cuil. OIIK-
1.3. [IIpuBeneHue Mpou3BOILHOM 8 17 11.1,
CHUCTEMBI CHJI K JAaHHOMY OIIK-11.3
I[EHTPY.
IIpou3sBosnbHas OIIK-
1.4. |mpocTpaHCTBEHHAs CUCTEMa 8 13 11.1,
CHIL OIIK-11.3
Tpenue CHUE OTIK-
1 5. | TpeHue CKoNbkenHs 1 TpeH’ 4 6 111,
KauCHHS OIIK-11.3
OIIK-
11.1,
1.6. [3auer 4 OIIK-
11.2,
OIIK-11.3
2. |2 pa3nen. Kunemaruka
a0COJTFOTHO TBEPJIOTO Telia
OIIK-
2.1. | Kusemaruka To4ku. 3 7 11.1,
OIIK-11.3
Kunemaruka abCcostoTHO OTIK-
2.2. " 3 7 111,
TBEPAOTO Telia OIK-11.3
OIIK-
M 11.1,
5 3 | MaTpHHHbIE METONEI B 14 OIK-
KHHEMaTHUKE.
11.3,
OIIK-11.2
OIIK-
2.4. | CnoxHoe ABMKEHNE TOUKH. 10 20 11.1,
OIIK-11.3
3. |3 pasnmen. nas koHTakTHas
pabota
OIIK-
11.1,
3.1. | Unas xoHTaKkTHas paboTa 0,8 OIIK-
11.2,
OIIK-11.3
4. |4 pazgen. Kontpoib
OIIK-
11.1,
4.1. [3auer OIIK-
11.2,

OIIK-11.3




5. |5 pazmen. unamuka
OIIK-
11.1,
5.1. | lunaMuKa TOYKH 4 6 19,8 29,8 OIIK-
11.2,
OIlK-11.3
OIIK-
JlnHamMuKa MeXaHU4eCKOM 11.1,
5.2. CHCTEMEL 10 12 22 OIIK-
11.2,
OIlK-11.3
6. |6 pazmen. Ananurnueckas
MEXaHUKa
AHanuTruyecKast MEXaHUKA. OITK-
6.1 [TpuHIIUIT BUPTYATBHBIX 9 6 11 19 111
" | mepememenwuit .O0mee OHK.-l’l 3
ypaBHEHUE JUHAMUKH. '
O0001IeHHbIE KOOPIUHATHI, OITK-
6.2. EEZEIOCTH A 0600merHbIe 2 6 11 19 11.1,
Ypasuenue Jlarpanxa I pona. OIK-11.3
7. |7 paznen. Teopus konebanuit
Konebanus Touku u OIIK-
7.1. | MexaHM4YeCKOM CUCTEMEI C 1 4 4 204 284 11.1,
CTEIEHDBIO CBOOOIBI OIIK-11.3
8. |8 pazmen. Mnas koHTakTHas
pabota
OIIK-
11.1,
8.1. | nas xoHTakTHas paboTa 0,8 OIIK-
11.2,
OIIK-11.3
9. |9 pazumen. Kontpons
OIIK-
11.1,
9.1. | Dx3ameH 27 OIIK-
11.2,
OIlK-11.3
5.1. Jlekuun
Ne | HaumenoBaHue pazaena o
pasy T TeMBI TeKTHi HaumeHoBaHMe 1 KpaTKOE CO/Iep KaHUE JTEKIUi
OCHOBHEIE HOHSTHS 1 Beenenne B TM. Tema 1,2. OCHOBHBIE TIOHATHS U aKCHOMBI. CBS3M U X
axcroMbl. Cesi3p i x| PCAKIHHL [TpunaIU 0cBOOOXKTaeMOCTH OT CBs3ei. CucTeMa CXOSIuXCs
peakuuu. [IpuHIHT CuL.
1 0CBOGOKIAEMOCTH OT Beenenue. IIpenmer cratuku. OCHOBHBIC IOHATHS U aKCHOMBI.
cs3eit. CrcTeMa Teopernueckas MEXaHH-Ka KaK Hayka 00 00bEKTHUBHBIX 3aKOHAX
CXOILIIIXCS CHIL MEXaHHYECKOTO JIBIKEHUS ¥ B3aUMOJICHCTBUS MaTePU-AIbHBIX TEI.




MecTo TEOpETHYECKON MEXaHUKH B COBPEMEHHOW CUCTEME HHKEHEPHBIX
3HaHui. KpaTkas ucropudeckast cripaBka O pa3BUTHH MEXaHHMKHU KaK
Hayku. HaydHast abcTpakius u ee poJib B IO3HAHUU OCHOBHBIX 3aKOHOB
MEXaHUYECKOTO ABMKEHUs. [IpakTHKa M SKCIIEPUMEHT KaK KPUTCPHMA
MPUMEHUMOCTH TCOPETUYCCKUX BBIBOJIOB, ITOJTYYEHHBIX C
MCIIOJIb30BaHueM a0cTpakiuid. [IpeaMeT cTaTKH, €ro OCHOBHBIC 3a/1aUH.
OCHOBHBIC TIOHATHS: MaTepUaIbHas TOUKa; CUCTEMa MaTCPHAIIbHBIX TOYCK;
a0COJIIOTHO TBEPJIO€ TEJI0; CHJIa; CUCTeMa Chil. AKCHOMBI cTaTuku. Cuita,
KakK CKOJB3suil BeKkTop. CBsizu. Peakmuu cBsizeit. [Ipuniumn
0CcBOOOXKIaeMOCTH OT cBs3eil. CBoOOHOE Teno0. CBs3b, KaK TEIIO,
OTpaHUYMBAIOIIIEE TIEPEMEIICHHE CBOOOIHBIX Tell. Peakius cBsizu u
ycuiIHe B CBsI3H. [IpuHIIMIT 0CBOOOXK1aeMOCTH OT cBsi3eid. OCHOBHOM
MIPUHITUIT PeIIeHUs 3a1a9 MexaHuku. CoCcTaBIeHHE TaOIUIbI peaKITHi
CBsI3€i B BHJIC TUIAJIKMX OIOP, HUTEH, IIAPHUPHO-3aKPETJICHHBIX CTePKHEH
MAJTUHAPUYECKUMH U CHEPUUCSCKUMU IIAPHUPAMH, TFIOCKUX IIAPHUPHO-
HEIMOABUKHBIX U IMIAPHUPHO-TIOJIBIKHBIX OIOP, KECTKOTO 3aIleMIICHHUS
(3a71€J10K), TPOCTPAHCTBEHHBIX IIIAPHUPHO-HETIOIBHXKHBIX OIOD,
pagraIbHO-YIIOPHBIX MOAIIMITHUKOB, PAAHAILHBIX IMOAIIMITHUKOB, TIETEb.
BrlsiBIIeHHE peakIuii METOIOM OCBOOOXKIeHHsI OT cBs3eil. Cucrema
cxonsamuxcs cui. Onpenenenue. ['paduyeckuii crmocod CI0KEHHUS CHIT
cuctembl. [IpaBuo cuaoBOro MHOTOYrojabHHUKA.

[Tnockas craTuka.
Pacuet depm.

[TpousBonpHAas MIIOCKas CUCTeMa CUIL. Y CIIOBUs paBHOBecus. Pacuer
COCTaBHBIX KOHCTPYKLHUH, TNIOCKUX (PepM.

Omnpenenenue OMOPHBIX peakuuii mpocTeimeit 6anku. Cucrema
cBs3aHHBIX Ted. CocTaBHBIE OaJIKH, TPEXIIAPHUPHBIE APKH, PAMBI.
Cratruecku onpeaenmbie, HEOIpPeIeTUMbIE U T€OMETPUUECKU
u3MeHseMble cucteMbl. Omnpenenenue Gepmbl. Pacuer onmopHbIX peakiuii.
Omnpenenenue ycunuil B CTepxKHIX (hepMbl METOJIOM BBIPE3aHUs y3JI0B U
MeToqoM ceueHuil. [ToHsTHE cTaTH4YecKol HeonpeaenuMocTu hepm

MoOMEHT cuiIbl
OTHOCHTEJIBHO LIEHTPA.
Teopus nap cui.
[IpuBenenne
MPOU3BOJIBHON CUCTEMBI
CHUJI K IAHHOMY LIEHTPY.

MOMEHT CuiIbl OTHOCUTENBHO LieHTpa. Teopus nap cui. [IpuBenenue
IIPOU3BOJIBHOM CHUCTEMBI CHJI K JAHHOMY LIEHTPY.

MowmeHnT cuisl. Teopus nap cui. [IpuBeneHne cuil K 3aJaHHOMY LIEHTPY
MOMEHT CHJIBI OTHOCUTENIBHO LIEHTPA, KaK BEKTOP. MOMEHT CHIIBI
OTHOCHUTEJIBHO OCU M HE3aBU-CUMOCTh €0 OT TOUYKHM Ha ocu. CBsA3b MEXKAY
MOMEHTOM CHJIBI OTHOCUTEJIBHO LIEHTPA U JE€KAPTO-BBIMH OCSMH
KOOpJMHAT C HA4aJIOM B 3TOM LIEHTpE. AHAIUTHYECKUE POPMYJIbI IS
BBIYMCIICHHUS] MOMEHTA CHJIBI OTHOCUTEIBHO KOOPAVNHATHBIX OCEH.
Wnmoctpanus TeopeMbl 0 MOMEHTE paBHOZEcTByto1eH (BapruuboHa).
Teopus nap cuin. [Ionarue o nape cuin. MOMEHT Iapbl CHII Kak BEKTOP.
OcHoBHbIE TEOpPEMBI O ITape cuil. BekTop MOMeHTa napbl CHUJl Kak
cB0OOIHBIN. ClI0’KEHUE CUCTEMBI Map CUJI, IPOU3BOJIBHO PACHIOIOKEHHBIX
B [IPOCTPAHCTBE U HA INIOCKOCTH. Y CJIIOBUS U YPaBHEHUs PAaBHOBECHUs I1ap
CHUJI B IIPOCTPAHCTBE U Ha IUIOCKOCTH

[IpounsBonpHas
IIPOCTPAHCTBEHHAS
CHUCTEMA CHUIL.

MOMEHT cuIbl OTHOCUTENIBHO OcH. TeopeMa BapuHboHA 1711 MOMEHTOB
OTHOCHTEJIBHO OCH. Y CIIOBUS paBHOBECHs. PacueT mpocTpaHCTBEHHBIX
KOHCTPYKIHUH.

. [IpuBenieHre MPON3BOIBHOM CUCTEMBI CHJI K 3aIaHHOMY LIEHTPY. Y CIIOBHE
PaBHOBECHSI IPOCTPAHCTBEHHOM U INIOCKON ITPOU3BOJIBHON CUCTEMBI CHJI.
[TpuBenenue cuibl K 3aaHHOMY LeHTpY (Metox Ilyanco). [IpuBenennas
cuia u npucoeauHenHas napa cwi. Jlemma Ilyanco. I'maBHbIi BEKTOp 1
TJIABHBIM MOMEHT CHCTEMBI, UX BeIUnciaeHue. OCHOBHBIE Cllydan
IIPUBEJEHUS ITPOU3BOIBHON MPOCTPAHCTBEHHOM cUCTEMBI CHII. OCHOBHOE
YCIIOBHE PABHOBECHS CUCTEMBI IPOU3BOJIBHBIX CHJI. AHAIUTHYECKOE
YCIIOBHE PABHOBECHS CUCTEMBI IIPOU3BOJIBHBIX CHJI B IPOCTPAHCTBE U Ha
IUIOCKOCTH. 3aBUCUMOCTb MEXy IVIaBHBIMU




BCKTOpaMHU U I''TaBHBIMHX MOMCHTAaMH CUCTCMBI CHJI OTHOCUTCIIBHO IBYX
LHCHTPOB. CraTuueckue HWHBApPUAHTHI

IIpousBonabHas
MPOCTPAaHCTBEHHAS
cucrema Cuil.

Cucrema napamnenbabix cuil. Lentp TsoxecTu.

ITocnenoBarenpbHOE CIIOKEHUE NTAPAIIIENBbHBIX CHIL. LIeHTp nmapaiienbHbIxX
cuil. @opmyJibl paanyca-BeKTOpa U KOOPAUHAT LEHTPA MapajuIeIbHbIX CHIL.
LleHTp TSKECTH TBEPAOTO Tela, INIOCKOW (PUTYpHI, THHHH.
BcnoMorarenbHbIe TEOPEMBI U1 ONPEIEIICHUS TTOJIOKEHUS LEHTPA
TSKECTH.

TpeHHe CKOJIBXXCHUA U
TPCHUC KAUCHUA

(@)78)131 TPEHUA CKOJIBXKCHHUA U TPCHUC KaYCHUS. MeTOI[I)I pacde€Tra ¢ ydeToOM
CUJI TPCHUS.

Kunemartnka TOUYKH.

Kunemaruka TOUKH.

KunemaTtuka Touku. KunemaTtnka Kak pas3zes TeOpeTHUeCKOM MEXaHUKH.
[IpocTpancTBO M BpeMs B Kilaccuueckoi Mexanuke. Cucrema orcuera.
OTHOCHUTENBHOCTD JBMXKEHUS U MOKOsl. KuHemaTrka Touku. BekTopHbIH,
KOOPJIMHATHBIN ¥ €CTECTBEHHBIN CIIOCO0 3ajaHusI JBUKEHUS TOUKH.
OrnpezesieHne CKOPOCTH TOYKH BEKTOPHBIM U KOOPJIMHATHBIM CITIOCOOAMU,
cBs3b crioco0oB. EcTecTBeHHbIe ocH. [Ipoekiins CKOpOCTH Ha
KacaTeapHyr0. OnpeeseHue yCKOPEHUsI TOUKH BEKTOPHBIM,
KOOPJIMHATHBIM U €CTECTBEHHBIMU criocobamu. KacarenbHoe, HopMaabHOE
U TIOJTHOE YCKOPEHHE, UX MOJI0KEHHE B €CTECTBEHHBIX OCAX KOOPAWHAT.

Kunemaruka abCoOIIOTHO
TBEPJIOTO Tela

Kunematuka npocTedmmx IBUKEHUA TBEPAOTO Tejla

[TocTymarensHOE U BpallaTelbHOE ABUKEHUE TBEPAOTO Tea.
[TocTymarensHOE ABUKEHUE TBEPAOTO TEJa U €ro cBokcTBa. Teopema o
CKOPOCTSIX, YCKOPEHHSIX U TPASKTOPHUAX TOUYEK ITPH MOCTYIATEIHHOM
JIBIDKCHHUH TBEPJIOTO Tela.

Bpaiienue TBep10ro T€j1a BOKPYT HEMOABUAKHON OCH. Y paBHEHHUE
BpalllaTeIbHOTO ABMKEHUS. CKOPOCTH M YCKOPEHHUS TOUYEK BpalaloIerocs
TBEPJOTO Tesa

MarpuyHsle METO/bI B
KMHEMaTHKE.

YpaBHeHHE BpallaTeIbHOTO ABUKEHUS, YIJIOBAsI CKOPOCTh U YIII0BOE
yckopenue. Teopema Diinepa. BekTopHble IpeACcTaBIeHUs] CKOPOCTH U
YCKOPEHHS TOUEK BPAILAOIIETOCs Tela.

VYrioBast CKOpOCTh U YII0BOE YCKOPEHUE KaK BEKTOPhL. BekTopHbIE 1
MaTpUYHBIE BBIPAXKEHUS BpalIaTeIbHON CKOPOCTH, BPAIIATEILHOTO U
HEHTPOCTPEMUTENBHOTO yckopeHuid. [IpeoOpa3oBanue BpalmareabHOro
JIBUKEHHUSI.

ManI/IqHLIC METOJEBI B
KHHCMAaTHKCE.

KunemaTuka niaocko-napamiesIbHOro IBUKEHHS TBEPJIOTO Tea.
YpaBHeHUs NBHKEHUS TIIOCKOH purypsl. CBONHCTBA TNIOCKOTO JIBHKEHUSI.
Teopema 0 CII0)KEHUH CKOPOCTEH MPON3BOIBHON TOUYKHU TUIOCKOH (PUTYPHI.
[Toctpoenue kunemarudeckoro rpada. Teopema Tpex yrioBbIX CKOPOCTEH.
KunemaTuka niaocko-napaaiesibHOro IBUKEHHS TBEPJIOTO Tea.
YpaBHEeHUs TBHKEHUS TUIOCKOH (purypsl. CBONHCTBA TIIOCKOTO JIBHKEHUSI.
Teopema 0 CII0)KEHUH CKOPOCTEH MPON3BOIBHON TOYKH TUIOCKOH (PUTYPHI.
[Toctpoenue kunemarudeckoro rpada. Teopema Tpex yriaoBbIX CKOPOCTEH.

ManI/IqHLIC METOJEBI B
KHMHECMAaTHKCE.

MTrHOBEHHBIH LIEHTP CKOPOCTEH U ero MpUMEHEHHEe B TEOPUU
coopyxeHuil. OrnpeneneHne CKOPOCTH TOYEK TUIOCKOM PUTYPHI C
MOMOIIBI0 MTHOBEHHOTO LIeHTpa ckopocTeil. Teopema o croxxeHnu
YCKOPEHUH MPOU3BOIBHON TOUKH IUIOCKOH (urypbl. OCHOBHBIE Cllydyan
OTIpeieNIeHUs] CKOPOCTEH TOUEK B MPAKTUUYECKUX pacyeTax MEXaHHU3MOB.
TeopeMa 0 CKOPOCTSX TOUYEK TIOCKON (DUTYPHI U €€ CIIEACTBHUS.
MruoBenHbI# neHTp ckopocteit (MIIC). Onpenenenne ¢ momoripio MIIC
CKOpocTel Touek I1ockoi ¢purypsl. Teopema 00 yCKOPEHHSIX TOUEK




iocko ¢purypsl. Ilpumeps! pemenus 3agay
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CloXHO€E IBUKEHUE
TOYKH.

CrnoxxHoe BUKEHUE TOUKH. AOCOIIOTHOE, OTHOCUTENIBHOE U MIEPEHOCHOE
nemxenue. Teopema byppa. Teopema cioXeHUsI CKOPOCTEN TOUKH,
YYaCTBYIOIICH B CJI0KHOM JIBHKEHUH. Teopema ClI0XKEeHHUS YCKOPEHU.
Cdepuueckoe u cBoboanoe npmwxkenus. Chepuueckoe ABHKEHUE. YTIIbI
Oiinepa. CKOPOCTh U YCKOPEHHUE TOYKH TP CPepUIecKOM JBUKCHHUM.
OO0muit cirydait 1BY>KeHHS. Y paBHEHUSI CBOOOIHOTO ABMKEHUsA. CKOPOCTh
U YCKOPEHMsSI TOUKH B O0ILIEM Cllydae JBUKECHHUS.

CnoxHoe nBrxeHue. Teopema o ciiokeHnuu ckopoctei. Teopema
Kopuonuca o cnoxxenuu yckopenuit. Moaynb 1 HanpaBiieHUE
Kopuonucosa yckopeHus.

13

JlnHamuKka TOYKH

Jrnamuka Touku. JIBe 3agaun fMHAMUKY TOYKHA. HadanbHble ycnoBus u
VX BIIMSIHUE HA PE3YJIbTAThl UCCIICIOBAHUS JBUKEHUS HA IIPUMEPE
JWHAMUKU MaT€pUAIbHON TOUYKHU.

Jnnamuyeckas teopema Kapuonmca. [IpyHunn OTHOCUTEIBHOCTH
KJIACCUYECKON MEXaHUKHU.

Junamuka. 3akoHbl JUHAMUKH (OCHOBHBIE 3aKOHBI KJIACCUYECKOM
mexanuku [ amunes-Heiotona). Jluddepennuanbabie ypaBHCHUS
JBU)KEHUS MaTEPUAIbHOM TOYKH B IPSIMOYTOJIbHBIX AEKAPTOBBIX U
€CTECTBEHHBIX KOOpAMHATax. /IBe OCHOBHBIC 3a]a4l JUHAMUKH.
JIBr>KeHUE TsHKEI0M MaTepruaabHON TOUKH, OPOIIEHHOM MO YTIIOM K
TOPU30HTY

14

JlmHaMuka
MEXaHUYECKOW CUCTEMBI

BBenenue B AMHaAMUKY CUCTEMBI.

Buemnue u BHyTpennue cuiibl. CBoiicTBa BHyTpeHHUX cuil. LlenTp mace
Mexannueckoii cuctembl. OCHOBHBIE T€OpeMbl AMHAMUKH. KomudecTBo
IBUXKEeHHS MatepuanbHoil Touku 1 MC. Teopema 006 u3MeHEHUH
KOJIMYECTBA JIBH)KEHUSI TOUYKU U CUCTEMBI.

Teopema o amxenuu neHtpa macc MC. Cnenctus u3 Teopemsl. C.
Koopaunats! nientpa macc. uddepenuunanbHoe ypaBHeHUE
MOCTYNATEIbHOTO JBUKEHUS

[TonsiTue o cucreme marepuanbHbIX Touek. Kiaccupukanus cun. [onstue
0 LIEHTPE Macc.

Teopema o IBM>KEHUHU LIEHTPA Macc U CIEJCTBUS U3 Hee.

MoOMeHTBI HHEpIIUU TBEPJOTO Tela OTHOCUTENBHO ocu. Paanyc unepuuu.
MoOMEeHTBI HHEPLIUU OTHOCUTEIBHO KOOPJAMHATHBIX OCEeH, KOOPMHATHBIX
IUIOCKOCTEH U Havajia KoopAuHaT. LleHTpoOexHble MOMEHTHI HHEPIUH.
['maBHBIE W TIIaBHBIE HEHTPAJIbHBIE OCH MHEPIUU. Teopema [ toiirenca o
MOMEHTax UHEPLUU OTHOCUTEIBHO MapajlleNIbHbIX ocell. Briuncnenue
MOMEHTOB MHEPIIUH TeJI TpocTeiiiel reomerpuuecko popmel. [lonsitue
0 TeH30pe (MaTpulie) HHEpLUU. Briunciienne MoOMeHTa HHEPLIUU TBEPIOTO
TeJla OTHOCUTENBHO IPOU3BOIBLHON HAaKJIOHHOM ocu. [ToHsTue 06
SJUTUTICOU 1€ MHEPLIUH.

14

JlmHamMuka
MEXaHUYECKOW CUCTEMBI

I'eomeTpus macc.

MOMEHTBI HHEPIIUH.

MowmeHT nHepmu matepuanbHol Touku, MC u TBepaoro rena
OTHOCHUTEIIBHO OcH. Pannyc nHepuu. MOMEHTBI HHEPIIMM HEKOTOPBIX
IIPOCTHIX OJJHOPOIHBIX TEN: NPSIMOJIUHENHBIN CTEPKEHb, KpyTilas
IIJIACTUHA, IPSIMOYTOJIbHAs IIJJACTUHA.

MoMeHT Konr4ecTBa IBM)KEHUS TOUKU U CHCTEMBL.

JuddepennnansHoe ypaBHEHNE BpalllaTeIbHOTO ABMKEeHU. Teopema 06
W3MEHEHUM MOMEHTA KOJIMYECTBA JIBHKEHHUsI. CIEICTBUS U3 TEOPEMBI.

14

Jnnamuka
MEXaHUYECKOMI

Kunerndeckas 3Heprus MaTepuaaIbHOU TOUKH U MEXAHUUYECKON CUCTEMBI.
Teopema 00 U3MEHEHNH KMHETHUECKOM YHEPTUU TOUKH U CHCTEMBI




MaTepuaibHbIX TodeK. Kitaccudukamus cunoBsix moneii. [lorennuansHoe
cuinoBoe none. CunoBast pyHkmus. [loTeHIaTbHAS YHEPTHSL.
KoHncepBaruBHas cuina.

Pabota u MomHOCTE cuITbl. DneMeHTapHas pabota. Pabora cuibl TshkecTr
Y CHJIBI yIpyTrocTH. PaboTa BHEITHUX CHJI, TPHIIOKEHHBIX K TBEPAOMY
TEJly B PA3JIMYHBIX CIy4dasiX €ro JBUKCHUS.

Kunerndeckas sHepTrus MaTepHaIbHOU TOUKH. Teopema 00 n3MEHEHUN
KHHETUYECKOM YHEPTUN MAaTePHAIbHON TOUKH B MU hepeHnaIbHON 1
UHTETpaIbHON Popmax. KuHeTndeckas SHepTUsi MEXaHUYECKON CUCTEMEI.

CUCTEMBbI
Teopema Kenunra. BerunciieHrne KHHETUYECKOW SHEPTUH B PA3JIUYHBIX
CITy4asiX ABMKCHHS a0COTIOTHO TBepAOro Tena. Teopema 00 U3MEHEHHH
KMHETUYECKOW SHEPTUN MEXaHUUYECKON CUCTEMBI.
Cunosoe none. [TorennuansHoe cuioBoe noje. CuioBasi GyHKIUS U
MOTEHLMAaIbHAs SHEPrus. DKBUBAICHTHbIE IOBEPXHOCTH, HAIIPABIICHUE
CWJIBI B IOTEHIIHAIIBHOM CHJIOBOM ToJie. OTHOPOAHOE TOJIE CUITBI TSXKECTH
U [IEHTPAIbHO-CUMMETPUYHOE T10JI€ CUJI TATOTEHHS. 3aKOH COXPAaHEHHS
MOJIHOM MEXaHMYeCKON SHEPTUU B MMOTEHLIUAIHLHOM CHUIIOBOM IIOJIE.
Meton kuneroctatuku. [Ipunnun g;Anam6epa. OnpeseneHue onopHbIX
peaxuil Bpalarnuierocs tea.
[Tpunuun [lanambepa A MaTepuaIbHOW TOUKU U MEXaHUYECKOM

14 JnHaMuKa CUCTEMBI (METO/ KHHETOCTATHKH).

MeXaHnuecKkoii cucrempl | CHIIa HHEpLIUU MaTepuaibHOU Touku. KacaTenbHas 1 HopMaibHas CUJIbI
uHepuuu. [Tpunnun {anambepa (MeTo1 KHHETOCTATUKH ) JUIS
MaTepuaIbHOU TOUKU U MexaHudyeckou cuctemsl. [Ipumepsr. [IpuBenenue
CHWJI MHEPIIMH K MPOCTEUIIeMY BUY.
AHanuTryeckast Mexanuka. [[puHIMn BUPTYyaabHBIX EpEMEIICHUH,
AHQIITHYECKAs oblee ypaBHEHUE JUHAMUKH.
Mexannka. HpHUHIMIL | Ay iyryeckas Mexanmka. [IpuHUMIT BUPTYaAJIbHBIX TIEPEMEILICHUM,
15 BUPTYaJIbHBIX oblee ypaBHEHUE JUHAMUKA. Bo3MOKHOE TIepeMenieHue.
nepemerenuii .Obmee Knaccudukanus cBsszeit MexaHnueckoi cucteMbl. [IpuHIUIBI BO3MOKHBIX
YPAaBHCHHUC IMHAMUKH. | qonenemennit 1 ckopocTeil. OfIee ypaBHEHNE JUHAMUKH.
O0600111eHHBIE KOOPIUHATHI, CKOPOCTH ¥ 000OIIIEHHBIE CHITHI.
O600IIEHHBIE Vpasuenue Jlarpanxka Il pona.
KOOPJMHATHI, CKOPOCTH
16 | wu o6o6meHHbIe crbl. | OO0OIIEHHBIE KOOPAMHATHI U YUCIIO cTereHel cBo0oabl. O000IIeHHbIE
Vpasuenue Jlarpamxka 11 | ckopoctn. O600menHbIe Cuitbl. Y paBHeHus Jlarpamka BToporo poa.
pona. [TonsiTHE O HMKIMYECKUX KoopAuHaTax. KaHoHMYecKue ypaBHEHHs
MEXaHHUKH UM ypaBHEHUs [ aMUIbTOHA.
[TpstmonuHeiiHbIe KosiebaHus MaTepralibHOM Touku. CBOOOIHbBIE
kose0anus. CBoOOJHbIE KOJIeOaHUS MPU BA3KOM COIPOTHBIICHUU.
KOHe6aHHHUTOqKH 1 | TIpumenenne o6mmero ypaBHeHNs JUHAMUKH K HCCIIEIOBAHHIO JBHIKSHHUS
17 | mexannyeckoii cucTembl MEXaHUYECKON CUCTEMBI C OQHOM CTeNEeHbI0 cBOOOILL. . [ToHsTre 00
¢ 1 cTenenbio cBOOOE! YCTOMYMBOM U HEYCTOMYHUBOM ITOJI0KEHUH PABHOBECUS CUCTEMBI.
Teopems! Jlarpamxa — Qupuxie u A. M. JlsmyHoBa
Massie koniebaHusT MEXaHUYECKUX CHCTEM.
PaBHoBecue. YcroiunBoCcTh paBHOBecHs. KonebaHust OKOJIO TTOJIOKEHUS
paBHOBECHSI.
Konebanus Touku u
17 MEXAaHNUYECKOM CUCTEMBI Kunetnueckas u NOoTCHIHAJIbHAaA SOHCPIr'ud CUCTCMBI IIPU MaJIbIX
¢ 1 creneHpio cBOOOABI | KOIEOaHUAX OKOJIO YCTOMUMBOTO MOJIOKEHHs paBHOBecHs. VX
MIPE/ICTABIICHHE
B BUJIE KBaJPAaTUIHBIX (OPM OOOOIIEHHBIX CKOPOCTEH M KOOPAUHAT.
VYeroitunBocTh 1o CUIIBBECTPY.
17 KoneGanms TouKi i Cityyaii mpou3BOJIbHON BO3MYILIAIOIIEH CHJITBI




MEXaHUYECKOU CUCTEMBI
¢ 1 crenensro cBOOOILI

OO000IIEHHBIE CHITBI COIIPOTUBIICHHS Cpeibl. JluccunaruBHast hyHKIUS
Panes. O0001IEeHHBIE BO3MYIIAIONINE CUIIBI

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

plgz[ 1 TEMbI [IPAKTUYECKNX HaunmenoBanue u coaepkaHue NPpakTUYECKUX 3aHATUN
3aHATUN
OcHoBHBIC MousTHs 1 | CUCTEMA CXOJIAIIUXCS CUIL.
axkcroMbl. Cesizu u ux | PaBHOAeHcTBYO1Iasi. OCHOBHOE YCJIOBHE PABHOBECHS CUCTEMBI
1 peaxtuu. [Ipunnun | CXOISIINXCS CHIL. Y CIIOBHE PABHOBECHSI CHCTEMBI CXOSIIIMXCSI CUIL B
0CBOOOKIaEMOCTH OT | T€OMETpHUecKOoi (opme. IIpoeKkins CHIIbl Ha OCh M INIOCKOCT.
cBs3eii. Crcrema AHaIUTUYECKOE YCIOBUE PABHOBECHUS CUCTEMBI CXOSAIIMXCS CHII Ha
CXOIAIIMXCS CHIL IJIOCKOCTH U B IIPOCTpaHCTBE. Teopus o Tpex cuiiax.
Pacuer dpepm
OnpeneneHre OMOPHBIX peakiuil mpocreiimeit 6anku. Cuctema
cBs3aHHBIX Tel. CocTaBHBIE OAJIKU, TPEXIIAPHUPHBIE APKU, PAMBI.
2 I1nockas craTnka. Cratudecku onpeearmble, HEOIPEIEIUMbIE U T€OMETPUUECKH
Pacuer depu. n3MeHsieMble cucteMbl. Onpenenenue Gepmbl. Pacdyer omopHBIX peaxIiuid.
Omnpenenenne yCWINK B CTEPKHAX (DepMbI METOIOM BBIPE3aHHUSI Y3JIOB
METOJIOM ceueHnil. Meron Purrepa.
[Ipou3BoabHas mI0cKas cucteMa cui. Y clioBus paBHoBecus. Pacuer
MoOMEHT CuJIb N
COCTABHBIX KOHCTPYKIHUU.
OTHOCHTCIIRHO IICHTDA. Omnpenenenre OMOPHBIX peakiuil mpocreiimeit 6anku. Cuctema
3 Teopus map cuir. cBsi3aHHBIX Tel. CocTaBHBIC OANIKH, TPEXIIIAPHUPHBIE APKU, PAMBI.
HpHBerHHe Cratuuecku onpenenumbie, HEONPEIeTUMbIE U T€OMETPUUECKU
TIPOU3BOIILHOM CHCTEMDL | )\ oy geMbIe CHCTEMBL.
CHWJI K JaHHOMY LIEHTpY.
[IpocTpancTBeHHas ctaTuka. CUCTEMBI CHII U TTAp IPOU3BOJIBLHO
PaCIIOJIOKEHHBIX B MPOCTpaHCTBE. [IpuBeneHne npon3BoIbHON
IIPOCTPAHCTBEHHOW CHCTEMBI CHJI K IPOCTEHUILIEMY BULY.
. [IpuBeieHre TpOM3BOILHONW CUCTEMBI CHII K 3aJIaHHOMY IIEHTpY. Y ClIOBHE
PaBHOBECHSI POCTPAHCTBEHHOMN U IUNIOCKOW ITPOU3BOJIBHOM CHCTEMBI CHIL.
[IpuBenenue cumsl k 3aganHomy 1eHTpy (Meron Ilyanco). [lpuBenennas
TIponssonbHas CHIa ¥ TIPUCOEAMHEHHas mapa cuil. Jlemma Ilyanco. I'aBHbIi BEKTOp 1
4 HPOCTPAHCTBEHHAA | ryapypIif MOMEHT CHCTEMBI, X BbIuKcIeHne. OCHOBHBIE CIydau
cucreMa Cuit. IpHBEIEHNS IPOM3BOJILHON POCTPAHCTBEHHOM CHCTEMBI CHI. OCHOBHOE
YCIIOBHE PABHOBECHSI CUCTEMBI IPOU3BOJBHBIX CUJI. AHAIIUTHYECKOE
YCIIOBHE PABHOBECHSI CUCTEMBI IPOU3BOJIBHBIX CUJI B IPOCTPAHCTBE U HA
MIJIOCKOCTH. 3aBUCUMOCTb MEK]y IJIaBHBIMU BEKTOPAaMU U TJIaBHBIMU
MOMEHTaMHU CUCTEMBI CHJI OTHOCUTENBHO JBYX LIEHTPOB. CTaTuueckue
WHBapUAHTHI
Kunematuka Toukm.
Kunematuka Touku. OnpeneneHrne CKOPOCTH TOYKA BEKTOPHBIM U
KOOpJIUHATHBIM crioco0aMu, CBs3b crioco0oB. EcTecTBeHHBIE OCH.
7 Kunematuka Touku. | [IpOEKIUS CKOpOCTH Ha KacaTenbHyto. Onpesenenne yCKOPeHHs TOUKU
BEKTOPHBIM, KOOPJAMHATHBIM U €CTECTBEHHbIMU criocobamu. KacaTenbHoe,
HOpPMaJIbHOE U TIOJTHOE YCKOPEHUE, UX MOJIO0KEHHE B €CTECTBEHHBIX OCAX
KOOpJMHAT.
KunemaTtuka npocTedmmx JBUKEHUN TBEPAOTO Tela
[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHUE TBEPIOTO TeNa.
o KunemaTtuka a6eomtorho | [IOCTYIATENbHOS IBIDKEHIE TBEPIOro Teja U ero cBorcTBa. Teopema o

TBCPAOTrO TCJIa

CKOPOCTAX, YCKOPEHUAX U TPACKTOPUAX TOUYCK IIPU MOCTYIIATCIIBHOM
JBVKEHUU TBEPIOTO TENA.
Bpaiienue TBep10ro T€M1a BOKPYT HEMOABUKHON OCH. Y paBHEHUE




BpallaTeIbHOro ABMKEHU. CKOPOCTH U YCKOPEHHMSI TOUEK BPaIIaroIIEerocs
TBEPAOIO TeNA. MPOCTEUIINE MEXaHU3MBI. [lepeaTouHble MEXaHU3MBI.
IlepenarouHoe 4ncio.

ManI/ILIHBIC METOJbI B

[T1nockoe nBUKEHUE TBEPIOTO TEa.

TeopeMa 0 CIIOKEHUU CKOPOCTEH MPOU3BOJIBLHON TOYKH ITIOCKON (DUTYPHI
Onpenenenne ckopocteit yepe3 MIIC.

Brinaua 3aganus  PI'P2(3 3amaua-n/m nBmkeHue).

9
KHHCMATHKC. TeopeMa 0 CKOPOCTSX TOYEK TIOCKON (DUTYPHI U €€ CIICACTBHUS.
MruoenHsbI# 11eHTp ckopoctert (MILIC). Onpenenenue ¢ momoriso MIC
CKOpPOCTEeH Touek miockoi (purypsl. Ilpumeps! pemieHus 3anad .
Henunelinble 3ana4u.
Teopema 0 CIIOKEHUN YCKOPEHHUH MPOU3BOJIbHON TOUKH TUIOCKON (DUTYpPHI.
CamocTtosTenpHas paboTa o TeMe «IIJI0CKOe ABMKEHUE»
9 MatpuuHble METO/IBI B
KHHCMATHKC. Teopema 0 CIIOKEHUH YCKOPEHUN TPOU3BOJIBHON TOUKH IIIOCKOH (DUTYPHI.
CIoxHO€ TBUYKEHHUE TOUKH.
Breimaua 3aganust PI'PNe2 (3amaua4 -cin.iB)
Kontposnbnas pabota
CiioxHO€ IBUKEHHE
10
TOHKH. CnoxHoe nBuxeHue. Teopema o ciioxeHun ckopocreid. Teopema
Kopuomnuca o cioxenun yckopenuid. Moayip 1 HanipaBJieHUE
Kopuonucosa yckopeHusi.
JuddepeHnmanbabie ypaBHEHUS ABMKCHHAS MaTEPUATLHOW TOUKH.
ITepBas 3aaya AUHAMUKU
Bropas 3ajada iuHaMuKu
ypaBHEHUS JBUKEHUSI MaTepUATbHON TOUKH.
13 JuHaMuka TOYKH 0
epBas 3a/1aya IMHaMUKH
Bropas 3amava nuHamMuku
HauanpHbie yca0BUS ¥ UX BIMSIHUE HA Pe3YyIbTaThl UCCIEIOBAHUS
JBUKEHHS Ha TpUMeEpe TUHAMUKHU MaTepuanbHON Touku. Beimaua PI'PNe2,
"JluHaMMKa TPy30I10IbEMHOM YCTAaHOBKH"
OCHOBHBIE TEOPEMBI TMHAMHUKH.
Teopema o0 ABM)KEHUHU LIEHTpa Macc.
3aKOH COXpaHEeHMsI IBUKEHUS LIEHTpa Macc.
OcHOBHBIE TEOPEMBI TUHAMUKH. (ITPOJOJIKEHUE)
Teopema 006 U3MEHEHHH KOJIMYECTBA ABM)KEHUS MEXaHUUECKON CUCTEMBI,
CJIEJICTBUS U3 TEOPEMBI.
Teopema 06 U3MEHEHHH MOMEHTA KOJIMYeCTBa ABMKEeHUs. CreacTBUS U3
TEOpPEMBI
14 Aumamuxa KonuyecTBo BHKEHMS MaTepUalibHON TOUKH U MEXaHUUYECKOU CUCTEMBI.

MEXaHUYECKOU CUCTEMBI

Teopembl 00 U3MEHEHUH KOJIMYECTBA IBMKEHHS. MOMEHTHI KOJIMYECTBA
nBuxKeHHs. TeopeMbl 00 N3MEHEHUH MOMEHTOB KOJIMYECTBA JIBUYKEHUSI.
KonuuecTBo nBMKEHUS MaTepualibHON Touku. TeopeMa 00 M3MEHEHUU
KOJIMYECTBA JIBIKEHUSI MaTepUaIbHOU TOUKH B TuddepeHIIHaTbHON 1
WHTETPAIbHON (opMe U CIeICTBUA U3 Hee. VIMImysbC nmepeMeHHON U
MOCTOSTHHOM cuibl. IMmynbc MoMeHTa cuiibl. Teopema 06 u3MeHeHUH
MOMEHTa KOJIMUECTBA JIBIKEHUSI MaTepuaibHONW TOYKU B MHTETPAIbHOMN
dopme. ['maBHBIN BEKTOp KOTUYECTBA ABMKCHUS MEXaHMUECKON CHCTEMBI.
Teopembl 00 U3MEHEHUH TTIABHOTO BEKTOPA KOJIWYECTBA TBUKCHHUS




MEXaHHYECKOH crucTeMbl B MU GepeHIInaIbHON 1 HHTETpATbHON hopMax.
Brruncnenue riraBHOro BEKTOpa KOJUYECTBA ABMKCHUS MEXaHUIECKON
CUCTEMBI.

Juddepennnanbable ypaBHEHUS ABIKEHUS MEXaHUYECKOM CUCTEMBI
Brruncnenne KHHETHUECKOTO0 MOMEHTA MEXaHUYECKOM CHCTEMBI

14 I[HHaMfIKa OTHOCHUTEJILHO MTPOU3BOJIBHOTO IIEHTPA U LIEHTPA MacC CUCTEMBI.
MCXaHWHYCCKOM CUCTEMDI | 11y dyhepennpaabHOE ypaBHEHHE BPAICHHS TBEPAOTO TEJId BOKPYT
HEIOABHKHOM OCH.
Teopema 00 3MEHEHUH KUHETUYECKON YHEPTUU
Brrunciienne KWNHETUYECKOM YHEPTUM B PA3JIMUHBIX CIIydasX JBHKCHUS
14 I[HHaMfIKa a0COJIIOTHO TBepAoro Tena. Teopema 006 U3MEHEHUH KHHETHYIECKOM
MCEXaHIICCKOM CHCTCMBL SHEPrUY MEXAHUYECKOW CUCTEMBI B IMHEUHON ¥ HEJTMHEUHOW MOCTAHOBKE.
Ananutnueckas MexaHuka. [[puHIUIT BUPTYalbHBIX [IEPEMEILICHUH,
AHAIATHYECKAS oOlee ypaBHCHUE THMHAMHUKH.
mexanuka. [Tpunnun | OIpe/enenue OnopHbIX PEeakiuid B CTaTHYESCKU ONPEIEIMMBIX CHCTEMAX C
15 BUPTYaIbHBIX ITOMOIIBIO TIPUHIIAITA BUPTYAIBHBIX MIEPEMEIICHUMN.
nepemeniennii .O6mee |lIpUMCHEHHE IPUHIIITA BO3MOKHBIX [IEPEMEIICHHI K PELICHHUIO 33/1a4 O
ypaBHEHHUE NMHAMHKH. |PABHOBECUHU CUII, IPUIOXKCHHBIX K MEXaHHICCKOM CHCTEME  C OJJHOM
CTETICHBIO CBOOO/IBI.
O600LIEHHbIE O06001IEHHBIC KOOPAUHATBI, CKOPOCTH M 000OIIEHHBIC CHIIBI.
KOOPIHUHATBI, CKOPOCTHU ypaBHeHI/Ie .HarpaH)Ka 1 poaa.
16 | u o606weHHbIe cutbl. | KOHTponbHas pabora
YPaBHeHI/Ie _]IarpaH)Ka 11 HpI/IMeHeHHe O6HICFO YpaBHCHUA JUHAMHUKHU K UCCICAOBAHNIO JBHMXKCHUA
pona. MEXaHUYECKOM CUCTEMBI C OJHOM CTEIICHBIO CBOOOIBI
[IpsiMmonuHeitHbIC KoJIeOaHUs MaTepruaabHON ToUkd. CBOOOHBIC
Konebanus Touku u 6
17 | MexaHMYEeCKON CHCTEMBI KOTMCOARHA.
Teopewmsl Jlarpanxa — dupuxiue u A. M. JlsnyHosa
¢ 1 creneHpro CBOOOIBI
Masbie kojiebaHusT MEXaHUUIECKUX CUCTEM.
PaBHOBecue. YcroliunBocTh paBHOBecHs. KoeOaHusT 0KOJIO TTOJTOKEHUS
paBHOBECHS.
Konebanwus Touku u
17 | MexaHn4eckoi cucteMbl | KHHETHUYECKas U MOTEHIMaIbHAas SHEPTUSI CUCTEMBI TTPH MAJTbIX
¢ 1 creneHpio cBOOOABI | KOJIEOAHUAX OKOJIO YCTOMUMBOTO MOJIOKEHHsI paBHOBecHs. Mx
MpeJICTaBICHUE
B BHJIC KBaJPATHYHBIX (GOPM 0O0O0OIICHHBIX CKOPOCTEH H KOOPUHAT.
VYeroitunBocTh o CUIIBBECTDY.
Cry4aii mpon3BOJILHON BO3MYIIAIOIIEH CHITBI
KOHe6aHHHVTOqKH 1| TuddepennmansHoe ypaBHEHNE IBUKEHHS CHCTEMBI B 0OIIEM CITydae TIpH
17 | MexaHMYEeCKOW CHCTEMBI

¢ 1 cremenpr0 cBOOOIBI

)I@flCTBI/II/I KOHCCPBATUBHBIX CUJI, CUJI COIIPOTUBJICHHUA U BO3MYIIAIOIIUX
CHJI, UBSMCHAIOIIUXCA 110 TAapMOHHUYCCKOMY 3aKOHY

5.3. CamocTtosTenpHas pabota o0ydaromuxcs

Ne | HaumeHoBaHue pasnena .
ConeprkaHne caMOCTOSITETFHON paboThI
pa3l| AMCHUIIIMHBI U TEMBI
OCHOBHBIE TIOHATHS U | CAMOCTOsITENIbHAs paboTa paboTa
akcroMbl. CBsi3y 1 mx | VI3ydeHHne MaTtepuasioB JICKIIUH, PEKOMEHI0BaHHOM JIUTEPATYPhI,
1 peakuuu. [IpuHImn BBIIOJIHCHHUE 3a7a4H 2, 4acTh1.

0CBOO0XIAEMOCTH OT
cBs3ei. Cucrema
CXOIAINXCSA CUIL.

II;mockas craTuka.

CamocrosrenbHas pabora




Pacuer depm.

N3ydenune mareprualioB JIEKLUUM, pEKOMEHIOBAHHOW JINTEPATYPHI,
BBITIOJIHEHHE 3a7auH 1.

MomeHT cuibl
OTHOCHUTEIIbHO LIEHTpA.
Teopus nap cui.

CamocTtosTenpHas padoTta
N3ydenune MmareprualioB JIEKUUI, pEKOMEHIOBAHHOW JIMTEPATYPHI,
BBITIOJIHEHHE 33241 , YaCTh2.

3
[IpuBenenue
MIPOU3BOJILHON CUCTEMBI
CHWJI K JaHHOMY IICHTDY.
HpOI/I?,BOJ]BHa;[ CaMocTosTenbHas pa60Ta
4 IPOCTPaHCTBEHHAS W3ydeHnue maTepuasoB JEKLIUNA, PEKOMEHJOBAaHHOM JINTEPATYpPHI,
CHUCTEMA CHIL. MOJrOTOBKA K KOHTPOJILHOU padoTe.
T CamocTtosTenpHas padora
5 PCHUC CKOJBKCHUA U | PI3vyenpe MaTepHanoB JeKIMi, peKOMEHI0BAHHOI JINTEPATYPhI, PELICHHE
TPCHHC KauCHUA 3aa4 u3 cOopHrka Memepckoro.
CamocrositenbHas padborta
7 Kunemaruka touku. |V3ydeHue maTepuanoB JEKIUNA, PEKOMEHIOBAHHOM JTUTEPATYPBHI,
BBITIOJIHCHHE 33724 1.
K 5 CamocTtosTenbHas paboTta
8 MHCMATHKA aDCOMIOTHO | 113y yenye MaTepraloB NEKIHii, PeKOMEHI0BAHHOM JTHTEPaTyphI,
TBEPJIOTO TEIa BBITMIOJTHEHHE 33/1a4H 2.
M CamocTtosTenbHas paboTta
9 ATPUHHBIC MCTOABL B | Pl3vyenne MaTepuanoB JIeKIHii, peKOMEHI0BAHHOI JINTEPATYPHI,
KHHCMATHKE. BBITMIOJTHEHHE 3a/1a4M 3, MOATOTOBKA K KOHTPOJIbHOI padoTe.
C CamocrositenpHas pabora
10 JIOAHOC JIBIDKCHUC | 173y yenme MaTepuasoB NeKIMiA, peKOMEHI0BAHHOM JINTEPATyPHL,
TOHKH. BbINOJIHEHME 3a1aun 4, PI'P2, noaroroBka k KOHTpOJIbHOI padoTe.
camocTosTelbHas padboTa
13 JInHAMUKA TOYKH N3ydenune MateprualioB JIEKIUM, pEKOMEHI0BAHHOM JINTEPATYPHI,
BBITIOJIHEHHE 33/1a4u 1.
CamocTtosTenpHas paboTta
JnHamuka . N
14 - N3yuenue maTepuanoB JEKINi, peKOMEH/I0BAHHOM JIUTEPATYpHI,
MCXaHIICCKOM CHCTEMBL | by 1o iHeHnMe 3a1auk 2, TIOJIFOTOBKA K KOHTPOJIBHO# paboTe.
AHanuThueckas CamocTtosTenbpHas paboTta
mexanuka. [Ipunnun | I3ydyeHue MaTtepuanoB JIEKIUHI, PEKOMEHIO0BAHHOMN JINTEPATYPBI,
15 BUPTYaTbHBIX BBINOJIHEHME 3a1a4un 3, PI'P3,
nepemenienuit .O06mee
ypaBHEHHE JUHAMHKH.
O060011eHHbIE CamocTtosTenpHas paboTta
KOOpAUHATHI, ckopoct | M3ydeHne MaTepuanos JIEKIUH, pEKOMEHIOBAHHOM JTMTEPATYPHI,
16 1 000011IeHHBIE CHJIBL. | BBITIOTHEHUE 3a1a4uu 4, PI'P3,
YpaBnenue Jlarpanxa II
poJa.
CamocTtosTenpHas paboTta
Konebanus Touku u o .
. N3yuenue maTepuanos JeKIUi, peKOMEHI0BAHHOM JIUTEPATYPHI, pELLICHUE
17 | MexaHHYECKOH CHCTEMBI
3a/1a4, TPeAJI0KEHHBIX PENnoJaBaTeeM
¢ 1 crenenpro cBOOOIBI
CamocTosTenbHas pabora
Konebanus Touku u . .
. N3yuenne maTepuanoB JEKINi, peKOMEHIOBAHHOMN JIUTEPATYPHI, PEIICHNE
17 | MmexaHMYEeCKOW CHCTEMBI

¢ 1 crerneHpr0 cBOOOIBI

3aaa4, MPEAIOKCHHBIX MIPEIIOaAaBaTCIEM




6. MeToauyeckue MaTepHaJibl 1JI CAMOCTOSATEILHON PadoThl 00yYAKOIIMXCSI M0 TUCIUIIINHE
(Moay110)

[Iporpammoi TUCHUIUTMHBI TPETYCMOTPEHO MPOBEICHHUE JICKIIMOHHBIX 3aHATHH, HA KOTOPBIX
JaeTCsl OCHOBHOM CHCTEMATU3UPOBAHHBIA MaTepuai, MPAKTUISCKUX U JJA0OPATOPHBIX 3aHSATHUH,
MPEIOJIarafoIINX 3aKPEIUICHUe U3YYEHHOTO MaTepraia U (pOpMUPOBaHUE Yy 00YJAIOIINXCS HEOOXOTUMBIX
3HaHUW, YMEHUM ¥ HaBLIKOB. Kpome TOro, BaKHEUIIIMM 3TArloM U3YYEHUS JUCITUTIIIUHBI SBIISIETCS
caMoCTOsITeNIbHAsL Pab0Ta 0OYJAFOIIUXCS C UCIIOIB30BAHUEM BCEX CPEACTB M BOZMOKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHIA.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- IOJIrOTOBKA K J1a00opaTopHOil paboTe;

- BBIIIOJTHEHHUE 3a71a4 KOHTPOJIBHBIX paloT.

3aJI0roM  YCIEITHOTO OCBOCHHS ATOM JUCHHUILINHBI SBISICTCS 00s3aTCIIBHOE ITOCCIICHUE
JICKIIMOHHBIX, IPAKTHYCCKUX M JJA0OPATOPHBIX 3aHATHM, TaK KaK IIPOITYCK OJHOTO (TeM 00Jiee HECKOJIBKHX )
3aHSATUN MOXKET OCJIOKHUTHh OCBOEHHUE Pa3/iesioB Kypca. Ha mpakTHyeckux 3aHsATUSX MaTepuan ,
W3JI0KEHHBIM HA JICKIHX. 3aKPETUISICTCS BBIMIOJHEHUEM KOHTPOJIBHBIX pa0OT IO TeMaM JUCITUTIITUHBI
coriacHo PIIJI.

[TpucTymas Kk U3y4eHUI0 TUCHUILTAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTHCS
conepxanueM PITJ] mist ctyneHTOB 0uHO# (OpMBI 00YUYCHUS , @ TAKKE METOIMYSCKUMH YKa3aHHUSIMH 110
OpraHU3aIMi CaMOCTOSATEILHON PaOOThI U MOATOTOBKH K MPAKTUYCCKUM U JIAOOPATOPHBIM 3aHSATHSM.

[Ipu moArOTOBKE K MPAKTHYECKUM U J1a00OPaTOPHBIM 3aHATHSIM M B paMKaX CaMOCTOSTEIbHOM
PpabOTHI IO U3YYEHHUIO TUCIUILIMHBI 00 YJaOIIMMCS HEOOXOMMO:

- TIOBTOPHUTbH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATUH MaTepHall U JOMOJHUTh €ro C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOM TeMe JIMTepaTyphl;

- IIpU CaMOCTOATEIbHOM U3YyYE€HHUH TCOPETUUYECKON TEMbI ClIeTIaTh KOHCIIEKT, UCIIOIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBINIOJHUTh MPAKTUYECKUE B paMKax U3y4aeMON TEMBbI;

- O3HAKOMHTCS C METOAMYECKUMHU PEKOMEHIAIIMSMHU K BBITIOJHEHHUIO JJA0OpAaTOPHOU pabOTHI;

- TIOJATOTOBHTH OTYET IO BHITIOJIHEHHOW JJabopaTopHO# padoTe

- MOJATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILUIMHBI SIBISETCS YK3aMEH.

CTyaeHTbI, He TIPOIIEIINE aTTECTAIMIO 10 rpadrKy CECCUH, JOJIKHBI INKBUIUPOBATH
3a/10JDKEHHOCTh B YCTAHOBJIEHHOM MOPSIJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H NMPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIMN C YKa3aHHUEM HTANoOB UX (POPMHUPOBAHUS B MPOLIECCE OCBOCHHSI TUCIIUILIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun orienouHnoro
WHJIMKATOpPa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

OCHOBHGBIE TIOHATHUA U aKCUOMBI. CBSI31 M UX OITK-11.1, OITK-11.2, OTIK-

1 [peaxnuu. [IpuHimn ocBoOOX1a€MOCTH OT 113 3amaval
cBs3eil. CucremMa CXOISIIINXCS CHIL. )
OIIK-11.1, OIIK-11.2, OIIK- |3agaya2
2 |ITnockas cratuka. Pacuer depm.
11.3 KOHTpOJIbHast paboTa

MOMEHT CUJIbl OTHOCHUTEIIBHO LIEHTpA.
Teopus nap cuin. [IpuBenenue

3 . OIIK-11.1, OINIK-11.3

IMPONU3BOJIBHOU CUCTEMBI CHJI K JTaHHOMY

HEHTPY.

N KonTponbnas pabota 1,
4 POH3BOJILHAA POCTPAHCTBCHHAT CHCTEMA OIIK-11.1, OINK-11.3 "Pacuer peaxmuii cBs3eit

CHII. "
pambl U hepMbl

5 | TpeHue cKONbKEHUS U TPEHUE KaUeHUS OIIK-11.1, OINK-11.3




OIIK-11.1, OIIK-11.2, OIIK-

BrImonnenne TeCTOBBIX
3aJaHUHA 10 TEME

6 |3ater 11.3 "CraTnka abCONIOTHO
TBEPAOTO Tesa"
7 |KumemaTtuka TOYKH. OIIK-11.1, OIIK-11.3 3agaual.
8 |Kunemaruka abCOIIOTHO TBEpAOTO TeIa OIIK-11.1, OIIK-11.3 3amaua
OIIK-11.1, OIIK-11.3, OIIK-
9 [Marpuunbie METO/IbI B KHHEMATHKE. 112 3anava 3
3anavad
10 | CnoxHOE ABMIKEHHE TOUKHU. OIIK-11.1, OIIK-11.3 CamMocrosTenpHas
pabota
OIIK-11.1, OIIK-11.2, OIIK-
11 |Wnas xoHTakTHas paboTa 113
OIIK-11.1, OIIK-11.2, OIIK-
12 |3auer
11.3
13 | JluHamMuKka TOYKH OHK-11.1, %I}Ié-l 1.2, OHK- 3anmaual
3amaua 2, KorrponbHas
. OIIK-11.1, OIIK-11.2, OIIK- [pabGota Ne2 "JIlunamuka
14 | JInHaMHKa MEXaHHMYECKOH CHCTEMBI .
11.3 IPYy30MH0IbEMHOM
YCTaHOBKH'.
Amnanutuyeckas Mmexanuka. [Ipuanun
15 |BupryanpHBIX niepemeniennii .Oo0mee OIIK-11.1, OIIK-11.3 PI'PNe2, 3amaua 2,3,4
ypaBHEHUE TUHAMHUKH.
O060011IeHHBIE KOOPIUHATHI, CKOPOCTH 1
16 | 000OIIIEHHBIE CUIIBL. OIIK-11.1, OIIK-11.3 PI'PNe2. 3amaua4d
Ypasuenue Jlarpanxa Il pona.
17 KonebaHus TOYKH U MEXaHHYECKOM OITK-11.1, OTTK-11.3 T
CUCTEMBI ¢ 1 CTeneHbI0 CBOOOIBI
OIIK-11.1, OIIK-11.2, OIIK-
18 |Wnas xoHTakTHast paboTa 113
OIIK-11.1, OIIK-11.2, OIIK-
19 [Dx3amen

11.3




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC AJIsl OIICHKH 3HAHUH, YMEHHI U HABBIKOB ¥ (WJIH) OTBITA MPOPECCHOHANTBHOMN AeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

KonTponbnas padora Nel(Craruka, "Pacder peakiuii cBsizeld pambl v pepmbr")

(KOMIUIEKT 3aJJaHUi 711 KOHTPOJIBHOU PaboThI)

( u1st mpoBepku chOPMUPOBAHHOCTH MHAUKATOPA HocTrxkeHni kommerenmii OTIK-11.1, OITK-
11.2,011K-11.4,0I1K-11.6,0I1K-11.7

KomruiekT 3aganumii pasmeries mo agpecy: SMOC Moodle

https://moodle.spbgasu.ru/course/view.php?id=4855&notifyeditingon=1#

Kontponbnas padota Ne2 ( [lunamuka, "/[uHaMuka rpy30m01beMHON yCTAaHOBKHU'")

(KOMIUIEKT 3aIaHui JIJIs1 KOHTPOJILHON paboThI)

( mst mpoBepku chOPMHUPOBAHHOCTH MHAUKAaTOpa nocTxeHuit kommerennui  OITK-11.1, OIIK-
11.2,0I1K-11.4,0IIK-11.6,0I1K-11.7

Kommekt 3aganuii pasmeres mo aapecy: DMOC Moodle

https://moodle.spbgasu.ru/course/view.php?id=4855&notifyeditingon=1#

Camocrostenbabie padoTsl (CP)

(st ipoBepKH CHOPMUPOBAHHOCTH HHAMKATOpa HocTikeHuid komnereHnuit (OITK-1.4, OITK-1.5)

1. ITpoekus cuibl Ha OCh, Ha MIOCKOCTb.

2. OmnpeneneHue peakiuii CBs3el COCTABHOM (COUJIEHEHHOM ) TUIOCKOM KOHCTPYKIIUH.

3. OnpeneneHue YCUIUN B CTEPIKHIX IUIOCKON (hepPMBI.

4. [nockoe ABMXEeHUE TBEpIOro Tena. OnpeaeneHue CKopocTen.

5. Teopema 06 U3MEHEHUH KHHETUYECKOU SHEPTUH.

6. [TpyHIIMIT BO3MOKHBIX MTEpeMEICHHI.

CaMocTosTenbHbIe padOThI BHITOIHAIOTCS Ha MPAKTUYECKUX 3aHATHUSX 110 33JaHUSIM COCTABIICHHBIM
IpenoaaBaTenemM.

KoMriekTsl 3a1anuii 1151 caMOCTOATEIbHBIX padoT (00pasilsl) cM. puiiokeHus 1-6.

3anava 1-6 (ams mpoBepku chOPMUPOBAHHOCTH UHAMKATOpa AoCTHKeHn komnerenuuii (OI1K-1.4,
OIIK-1.5)

Komriekt 3aanwuii pasmeriiex mo aapecy: JMOC Moodle

https://moodle.spbgasu.ru/course/view.php?id=4855&notifyeditingon=1#

Tectnl

TecToBbIC 3alaHUA BBINIOJIHAIOTCA CTYACHTAMU IIPU 3aIMUTC MHAWBUAYAJIbHBIX 3a1[aH1/11?1, BXOJAIINX B
COCTaB KOHTPOJIbHBIX padoT.

BapI/IaHTI)I TECTOBBIX 3a11aH1/1171 COZCPpIKATCA B OaHKe TECTOBBIX 3a)1aH1/1171 KOHTCHTA AUCIUIIJIMHEBI HA
nopTaje JucTaniimonHoro ooyuenus https://moodle.spbgasu.ru/course/view.php?
1d=4855&notifyeditingon=1#

7.3. CucteMa OLleHUBAaHUS PE3YJIbTaTOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIEHUHN TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTHU



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETEHIIHNH,

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLENIUAX U HAIPABICHUSIX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa 1noj; pyKoBOJCTBOM INPENOIaBaTeNsl Ha MPAKTHUECKUX 3aHATHUSX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
1. 1-i1t paznen: CTATUKA
1. AkCMOMBI CTaTUKH.
2. MexaHMuYeCKUE CBS3H U UX PEaKIUH.
Tema 1. CucrteMa cXOOANINXCSA CHII.
3.0npeneneHue paBHOICUCTBYIONIEH T€OMETPHIECKUM CITIOCOOOM.
4.YcnoBus paBHOBECHS M YPaBHEHUS PAaBHOBECHS CXOSAIINXCS CUIT
5. TeopeMa 0 paBHOBECUH TPEX HEMAPATIIETbHBIX CHIL.
Tema 2. [Ipon3BosibHasA CHCTEMA CHJT B POCTPAHCTBE U HA INIOCKOCTH.
6. MOMEHT CHJTbI OTHOCUTENBHO IIEHTPA HA IIOCKOCTH.
7. MOMEHT CHIIbl OTHOCUTENBHO LIEHTPA B IPOCTPAHCTBE.
8. MOMEHT CHJIbI OTHOCUTEIIBHO OCH.
9. ITapa cui 1 ee MOMEHT Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
10. [IpuBenenue cuibl K JTaHHOMY IIEHTPY 10 criocooy I[lyanco.
11. OcHOBHBIE TEOPEMBI O TTapax CHIL.
12. TlpuBenenne MpoOU3BOIBHON MPOCTPAHCTBEHHOMN CUCTEMBI CHJI K TAaHHOMY IICHTPY.
13. I'maBHBIN BEKTOP U IVIABHBIA MOMEHT CUCTEMBI CHIL.
14. YpaBHeHHUs paBHOBECHS TPOU3BOJILHON CUCTEMBI CUJT B IPOCTPAHCTRE.




CHII.

LIEHTDY.

15. Paznuunble ciiyyau nIpUBEAEHUS IIIOCKOW MPOU3BOJIBHON CUCTEMBI CHII K 3aJaHHOMY LIEH-TPY.
16. YcioBue u ypaBHEHUsI paBHOBECHS TIJIOCKOW MPOU3BOILHON CHCTEMBI CHII

Tema 3. Craruueckuii pacyer miockux depm.

17. Tlonsatue o pepme. Ctaruueckas onpeAeTIuMOCTb U TEOMETPUUYECKass HEM3MEHSIEMOCTh (hepM.
18. Pacuer Tiockux ¢epM ¢ MOMOIIBIO CIIOC00a BBIPE3aHUs y3JIOB

19. Pacder muiockux ¢pepM METOI0M cedeHwmit (criocod Purrepa).

Tewma 4. PaBHOBecue Cul, MPUIIOKEHHBIX K CUCTEME TBEP/BIX TEJ Ha MIIOCKOCTH.

20. YcToiurBOCTh MPOTUB ONPOKHUIBIBAHHUS.

Tema 5. TpeHue CKOIbXKEHUS U TPECHUE KAUCHUS.

21. Cueruienue u TpeHue cKoiabxkeHus. Konyc cuerienus.

22. IlonsiTve 0 TPEHUU KaUYCHHUSI.

Tewma 6. JlonoaHUTEIBHBIE BOIPOCHI UCCIEAOBAHUS TPOU3BOIHLHOM MPOCTPAHCTBEHHOM CUCTEMBbI

23. Paznuunble ciiydan OpUBEACHUS TPOU3BOJIBHON MTPOCTPAHCTBEHHON CUCTEMBI K JAHHOMY

24. lunama (CHIJIOBOM BUHT).

Tema 7. LIeHTp TSKECTH.

25. llenTp napayjienbHbIX CHJL.

26. lleHTp TsDKECTH 00BEMa, TUIOMIAIN, TUHHH.

27. Cratudeckre MOMEHTHI TIIOIIA N

2-ii paznen. KUHEMATUKA.

Tema 8. KunemMatuka TOYKH.

1. Onpeenenre CKOPOCTH U YCKOPEHUS TOYKH ITPH BEKTOPHOM M KOOPAMHATHOM CITIOCO0aX 3aIaHMsI

€€ IBHIXXCHUA.

2. OnpeneneHHe CKOPOCTH U YCKOPCHHA TOYKHU ITPpH €CTCCTBCHHOM crocobe 3aJaHus €€ IBHKCHMUA.

3. KacarenpHoe u HOPpMAJIbHOC YCKOPCHUSA TOUYKHU U UX (I)I/ISI/I‘ICCKI/II‘/‘I CMBICIJI.

4. Knaccudukanus IBUKEHUH TOUKH 10 YCKOPEHUSIM.

5. PaBHOMepHOE U paBHOIEPEMEHHOE JIBIKEHUE TOUYKH.

Tema 9. [TocTynarenbHOE ABMKEHUE TBEPIOTO TeNa.

6. Teopema 0 CKOPOCTSIX, YCKOPEHHSIX U TPACKTOPHSIX TOUYEK MPH MOCTYNATEIIbHOM JIBH>KEHUU

TBEPAOro Teja.

LEHTpa

Tema 10. Bpamienue TBep10ro Tena BOKPYT HEMOABIKHOM OCH.

7. BpaiieHue TBepI0TO Tella BOKPYT HEMOABIKHOM OCH. YpaBHEHUE BPAIIATeIbHOTO JIBHXKEHUSI.
8. CKOpOCTH M YCKOPEHHUS TOUEK BPAIIAIOIIErocs TBEPAOTo Tela.

9. [lepenaTounsie Mexanu3Mbl. [lepenaTouHoe uncno.

Tema 11. [Tnockoe nBM>KeHUE TBEPOTO TENA.

10. YpaBHEHUS IIOCKOTO JBUKEHUS.

11. Teopema 0 cKOPOCTAX TOUYEK TIOCKOH (PUTYPHI U €€ CIECICTBUSI.

12. MruoBeHHBIN IIEHTP CKOpOCTel. Pasnuynble ciiydan onpeaeneHus MoJ0KEeH!sI MTHOBEHHOTO
CKOpPOCTEH.

13. Teopema 00 ycKOpEHUSX TOUEK MIIOCKOU (DUTYPBHI.

2-st mpomexyrouHas arrecranus (OK3AMEH)

Tewma 12. Cepuueckoe 1BUKEHNE TBEPIOTO TEA.

14. Yrasl Diinepa. YpaBHeHus: chepruuecKoro JABHKEHUS.

15. Omnpenenenne CKOpPOCTEH TOUEK NMPU CPEPUUECKOM JBUKECHHH.

16. Teopema Pupanbca 00 yCKOpeHHSIX TOUEK MPH cPepruIecKOM IBUKECHHUHU.
Tewma 13. O0mmii ciydaii TBHKEHHS TBEPIOTO Tea.

17.YpaBHeHue n1BueHHs. Teopema 0 CKOPOCTIX TOYEK TBEPAOTO Tea.
18. Teopema 00 yCKOpPEHUSX TOUYEK.

Tema 14. CnoxHOE ABUKEHUE TOUKH.

19.Teopema 0 CIOXKEHUN CKOPOCTEM.

20. Teopema Kopuomnuca.

21. Mopaynb u HanpaBieHue yckopenust Kopuommuca.

Tema 15. CnoxkHoe 1BHXKEHUE TBEPAOIO TEINA.

22. CnoxeHue NocTynaTeNnbHbIX IBUKEHUI TBEPAOIO TENA.



23. CnoxeHue BpalleHUu TBEPAOro Teja BOKPYT NMapajliedbHbIX OCEH.

24. Cno)xeHure BpallleHUH TBEPJIOTO TeJla BOKPYT MEPECEKAIOIINXCS OCEH.

2-s mpomexyrounas arrecranus (JK3AMEH)

3-it pazpen. JUHAMUKA.

Tema 16. JIuddepeHnnanbable ypaBHCHUS JIBH)KCHHS MaTCPHAJIbHON TOUKH. J/[Be OCHOBHBIC 3a1a4H
JTUHAMUKH.

1. AKCMOMBI TMHAMHUKHU (OCHOBHBIE 3aKOHBI KJIacCUuecKor MexaHuku [ anmies-HpioToHa).

2. MuddepeHnmanbHbie ypaBHEHUS JBUKCHHSI MATEPHAILHON TOYKHU B TPSIMOYTOTBHBIX
JIEKApTOBBIX U €CTECTBEHHBIX KOOPIMHATAX.

3. JIBe OCHOBHBIE 33/1a4l TUHAMUKH.

Tema 17. JInHaMHUKa MEXaHHUYECKON CUCTEMBI.

4. TloHsaTHE O UEHTPE MAacC U €r0 KOOPIUHATHI.

6. Teopema 0 ABMKEHUU LIEHTPA MacC U CIEACTBUS U3 HEeE.

7. llpuMmeHeHHE TEOPEMBI K aHAIU3Y JIBHXKEHHS KOJIECHBIX TPAHCIIOPTHBIX CPENICTB.

Tema 18. KonnuecTBO IBUKEHUSI MATEPUATLHON TOUYKH U MEXAHUYECKON CUCTEMBI.

8. KonuyecTBo BH>KEHHS MaTepUAIbHON TOUKU M MEXAHUYECKOU CHUCTEMBI.

9. Teopembl 00 U3MEHEHUH KOJTMYECTBA JIBHKCHUSI.

10. MoMeHTBI KOJIMYECTBA JBUKEHUS.

11. Teopembl 00 U3MEHEHUH MOMEHTOB KOJIMYECTBA JIBHXKCHHUS.

12.KonnyecTBO ABM>KEHUS MaTepHaIbHON TOUKHU. Teopema 00 M3MEHEHUN KOJTMYECTBA JIBHXKCHUS
MaTepHaIbHON TOYKH B qU(PepeHIMaTbHON 1 HHTETPATBbHOM (popMe U CIeICTBHS U3 Hee.

13. ImnysibC mepeMEeHHON U MTOCTOSIHHOW ChJibl. IMITYIbC MOMEHTA CHJIBI.

14. Teopema 00 U3MEHEHUH MOMEHTA KOJIMYECTBA JIBUXKEHUSI MAaTepUATbHON TOYKU B MHTETPAJIbHOM
dopme.

15. T'nmaBHBIN BEKTOp KOJIMYECTBA JABMKEHUS MEXaHUUYECKOM cucTeMbl. Teopembl 00 M3MEHEHUN
[JIaBHOTO BEKTOPa KOJIMYECTBA JBMKEHUS MEXaHUUYECKOM cucTeMbl B U hepeHIaTbHON U HHTETpaIbHOM
dopmax.

Tema 19. MoMeHTBI HHEPLUHU TBEPABIX TE.

16. MoMeHTBI HHEPLMU TBEPAOIO T€Jla OTHOCUTENBHO OcU. Pannyc nnepuuu.

17. MOMEHTBI MHEPLUU OTHOCUTEIIBHO KOOPJAMHATHBIX OCEH, KOOPJAMHATHBIX IJIOCKOCTEH U Ha-yana
KOOpJIMHAT.

18. Teopema llITeitHepa 0 MOMEHTaX UHEPLUU OTHOCUTEIBHO NapalIeIbHBIX OCEH.

Tema 20. J[uHamMuka BpalaTeabHOr0 M INIOCKOTO JIBUKEHHUM TBEPOTO TENa.

19. Boluncienre KHHETUYECKOI0 MOMEHTa MEXaHUYECKON CUCTEMbI OTHOCUTENBHO MPOU3BOJIBLHOTO
LEHTpa U LIEHTPa MacC CUCTEMBI.

20. IuddepenimanbHoe ypaBHEHUE BpaIleHHs TBEPIOTO Tela BOKPYT HEMOIBUKHON OCH.

21. uddepennmanbHoe ypaBHEHUE MIOCKOTO IBUKEHHUSI.

22. PaboTa ¥ MOIIHOCTh CHJIBL. DIIeMeHTapHas paboTa.

23. PaboTa CHIIBI TSYKECTH U CUJIBI YIIPYTOCTH.

Tewma 22. Kunetndeckasi 3Heprusi MaTepHalbHON TOUKH U MEXaHHUUECKOH cucTeMbl. TeopeMa 00
M3MEHEHUU KUHETUYECKOU SHEPIHH.

24. Kunetudeckasl SHeprus MaTepuaibHoOi Touku. Teopema 06 U3MEHEHUH KHHETUYECKOW SHEPTUU
MaTepuaibHOU TOUKU B JuddepeHnnaIbHol U HHTeTpaabHOU hopmax.

25. Kunerunueckas sHeprus Mexanmieckoi cucremsl. Teopema Kenura.

26. BrplunciaeHHe KHHETUYECKOM SHEPTUU B PA3IMYHBIX CITydasx JBHKEHUSI aOCONIOTHO TBEPIOTO

Tena.

27. Teopema 006 U3MEHEHUN KMHETUYECKOWM YHEPTUN MEXAaHUYECKOW CUCTEMBI.

Tema 23. Jlunamuka cheprudeckoro TBUKECHHUS.

28. JIuHamuueckue ypaBHEHHs Dujepa.

Tema 24. OcHOBBI TEOPHUH yaapa.

29. Senenue ynapa. Ilpsmoii ieHTpanbHbIi yaap AByx Ten. Koadduiment BoccTaHOBIEHUS TpU
yaape.

30. ITorepst kuHETHUYECKOM 2HEprun npu ynape. Teopema KapHo.

31. Y napHble MallIMHBI.

Tewma 25. OcHOBBI TEOPUHU CHUIIOBOTO TTOJIS.

32. TlorennuansHoe cunoBoe nose. [loTeHnuanbras sHeprusi. 3aKOH COXpaHEHUS MOJTHON



MEXaHHUYCCKOU OHCPIvH B IIOTCHIHUAIIBHOM CHUJIOBOM IIOJIC.

Tema 26. ITpunnun JlamamOepa.
33. Ipunnun Janambepa st MaTepUaIbHON TOYKU M MEXaHUYECKOH CUCTEMBI (METO/

KMHETOCTATUKH).

34. Cuna uHepuu MaTepralibHON Touku. KacaTenbHas 1 HOpMalibHAsl CUJTbI HHEPLIUH.
35. Ipunnun Jdamambepa (METO KHHETOCTATHKH) JIJII MAaTEPHAIBHOM TOYKH U MEXaHUICCKOM

CHUCTCMBI

Tewma 27. [TpuHIHIT BO3MOXKHBIX ITEPEMEIICHUH U 0011Iee ypaBHEHUE TUHAMUKH.

36. Bo3amoxkHoe niepemenienre. Kiraccupukanus cBs3eil MEXaHHUECKOW CHCTEMBI.

37. IlpuHUUIIBI BO3MOXHBIX IEPEMEIICHUI U CKOPOCTEH.

38. O0miee ypaBHEHHUE JTUHAMUKH.

Tema 28. YpaBuenus Jlarpanxa BTOporo poja.

39. O6001IeHHBIC KOOPAMHATHI M YUCIIO CTeTeHel cB000abI. O000IIEHHBIE CKOPOCTH.
40. OO6o6meHHbIe cuibl. YpaBHeHus Jlarpanka BTOporo poja.

411 pssmonuHeltHbIC KOeOaHUsI MaTepruaIbHON TOYKH. CBOOOHBIC KOJICOaHMSI.
42.CBoOoIHBIC KOJIEOaHUS TIPH BSI3KOM COMTPOTUBIICHHH.

43.Marnbie kojieOaHUS MEXaHUYECKUX CHUCTEM.

PaBHOBecue. YcroitunBoCTh paBHOBecHs. KoeOaHus OKOJI0 TIOJIOKEHHUST PABHOBECHSI.
44.Ciy4daii mpou3BOJIBHOM BO3MYIIAIOIICH CHITBI

7.4.2. IlpakTrueckue 3aaHusl IS POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouxcs

Tunosbie 3agaHus 715 HpOMe)KYTOQHOIZ aTTeCTalu IpCaACTABJICHBI B IIPUJIIOKCHUAX PII.

s koutpons popmupoBanus komnerenuuu OIIK-11.6, OIIK-11.7npenycMoTpens! , clieayroue

3a/1a4u:
[IpakTnueckue 3aganus pazMenieHsl no aapecy 1MOC

Moodle.http://moodle.spbgasu.ru/course/view.php?id=53 (kadenpa CtpoutenbHass MEXaHUKa/ JUCIUTIIMHA

TeopeTnueckas MeXaHHKA)

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (IpU HATMYUN)
KypcoBble paboTh! (ITpOEKThI) YUEOHBIM IJIAHOM HE MTPETyCMOTPEHbI

7.5. Metoauyeckne MaTepuasl, OIpeIeSOINe MPOLeayPsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa NPO(heCCUOHATIBHON JEATENIbHOCTH, XapaKTepPU3yIoIlKe 3Tanbl GOPMUPOBAHUS KOMITETEHITHH

[Ipouenypa npoBeaeHrs NPOMEKYTOUYHOM aTTECTAIMU U TEKYILIETO KOHTPOJIS YCIEBAEMOCTH

PEMNIAaMCHTUPYCTCH JIOKAJIbHBIM HOPMATHBHBIM aKTOM, OIIPCACIAIOIINM IMMOPAAO0K OpraHu3allvu 1

MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTalluu 00y4YaroInXcs.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUH NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS

npuBeseHa B 1.7.2.

Tumnossie KOHTPOJIBHBIC 3aIaHWA UJIM UHBIC MAaTCPHAJIbI TCKYIIETO KOHTPOJIA NPUBEACHEI B

[IpomexyTouHas aTTecTalys o IUCUUIUIMHE IPOBOAUTCS B (hopMe IK3aMeHa.
B sk3ameHanMOHHBINA OMIIET BKIIIOYEHO J[BAa TEOPETUYECKUX BOIPOCA U MPAKTUYECKOE

3a/IaHKe, COOTBETCTBYIOIIME COJIEPKAHUIO (POPMUPYEMBIX KOMIIETEHIIUNA. DK3aMEH MPOBOJAUTCS B yCTHOM

dopwme.
JJ1 TOATOTOBKH IO 3K3aMEHAIIMOHHOMY OuiieTy oTBoauTcs 40 MUHYT.

7.6. Kputepun onieHuBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON

aTTecTalnn
YpoBeHb OCBOEHHUS U OLIEHKA
Kputepuu OneHka OneHka
«HEYIOBJCTBOPHUTEIb | «yAOBIETBOPUTENbH | OLIEHKa «XOPOLIO» O1LleHKa «OTJIMYHO)
OLICHUBAaHUS
HO» o»
«HE 3a4YTEHO» «3aYTEHO)




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HAaBbIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHaTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
N KonuuectBo
No ABTOp, Ha3BaHUE, MECTO M3JaHU, U3ATEILCTBO, TOJ U3/IaHU YUeOHOU U
/i y4eOHO-METOIMYECKOM JTUTEepaTyphl DK3CMILIAPOB/JICKTp
oHHBbIN angpec ObC
OcHoBHasl JIUTEPATYpAa
1 |Tapr C. M., Kparkuii kypc TeopeTH4eckoil Mmexanuku, M.: Beicmr. mik., 2007 83
Sl6nouckuit A. A., Hukudoposa B. M., Kypc TeopeTndeckoii MEXaHHUKH.
2 229
Craruka. Kunemaruka. lunamuka, M.: UaTterpan-Ilpecc, 2006
A6nonckuii A. A., Hukudoposa B. M., Kypc TeopeTnyeckoit MeXaHUKH.
3 314
Craruka. Kunemaruka. [lunamuka, M.: Jlans, 2004
JlomoiHUTEIbLHASI JINTEPATYPA
KobGenes E. A., Kpemunckas M. ., beictpoBa T. A., Teoperuueckas
1 |mexanuka. OCHOBBI MEXaHUKH abCOIIOTHO TBepaoro tena. Cratuka, CIIO., 20
2019
MacnennukoB H. A., Coiity H. 1O., AnelinukoBa M. A., Teoperuueckas
2 20
Mexanuka. Crtatuka. Kunemarnka. [{lunamuka, CII06., 2019
Ao6nonckuii A. A., Hopeiiko C. C., Bonsdcon C. A., Kapnosa H. B.,
KsacuukoB b. H., Munkus 1O. I'., Hukuruna H. W., I1aBnos B. E., Tenankos
3 |10. M., Akumos-Ilepern JI. 1., {oes B. C., Joponun @. A., 298
Kpacnocensckuii K. FO., SA6nonckuit A. A., COOpHUK 3aJaHU JIJIsI KyPCOBBIX
pabot no Teopetnueckoit mexanuke, ExatepunOypr: ATII, 2013
JIykamepud H. K., KuaemaTtndeckuii aHaaIn3 MEXaHUYECKHUX CUCTEM C OJHOM
X ’ A http://ntb.spbgasu.ru/
1 |crenmenpio cBOOOIBI, COCTOSIIMX W3 TBEPJBIX TEN, COSTUHEHHBIX .
elib/00867/
HepacTspKUMbIMU HUTsMU, CI16., 2017
Macnennukos H. A., Couity H. 1O., AneitnukoBa M. A., Teopetuueckas
2 |mvexanwuka. JJunamuka. COOpHUK 3aaHU JIJIsl pacueTHO-TpaduIecKux pador, 20

CII6., 2019

OObyuaromuecs u3 yncia uHBaIUI0B U nui ¢ OB3 obecrieunBaroTcs IeYaTHBIMU U (WIIH)
AIEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B opMax, aIanTHPOBAHHBIX K OTPAHUYECHUSIM UX
3/10pOBBS.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «IHTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET» DNEKTPOHHBIN ajpec pecypea

TeopeTnueckas MexaHHKa

WOWEG7u7M8

https://www.youtube.com/watch?v=-

TCOPCTUUCCKAA MCXaHHKaA

-x2qg_f4

https://www.youtube.com/watch?v=dLd

METOA KMHETOCTAaTUKH

rtiIUEo Wlw

https://www.youtube.com/watch?v=-

TeopeTnueckas MexaHHKa

https://moodle.spbgasu.ru/course/view.p
hp?id=4855&notifyeditingon=1#

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTCM

HaumenoBanue DNEeKTPOHHBIN ajipec pecypca

Cucrema auctannronHoro ooydenus CII6I"ACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnuoreka Upbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DJIEKTPOHHO-OMOIMOTEeUHasl cucTeMa nu3arenbersa "Jlanp"

https://e.lanbook.com/




EnuHbIH 31eKTPOHHBIN pecypc y4eOHO-METOIUYECKOMN TUTEPATYPHI

CIIorACY

www.spbgasu.ru

8.4. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTHM, UCTIOJIB3YEMBIX IIPH OCYIIIECTBICHHH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUINHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOAHO pacpoCTPaHIEMOr0o

MporpaMmMHOIo obOecrieyeHns

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

Math Cad Bepcus 15

Cy0nuieH31u0HHOE corlalleHue Ha
ucrnojb3oBanue npoaykros "PTC" ¢
000"Codt JlomxucTux" 10r0BOP
Ne20716/SPB9 2010 r. JInensus
OeccpouHast

Matlab Bepcus R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "CodTnaita

[IpoexTrr". JIunensus 1o
31.12.2025

CornaiieHue 0 COTpyIHUYECTBE
NeCCO002 ot 12.11.2013 ¢ OO0

Jlupa "JINPA codt". JInnensus
OGeccpouHas
LibreOffice CB0OOOJIHO PaCIPOCTPAHIEMOE

8.5. MarepuanbHO-TeXHUYECKOE 00ecriedeHne UCITUTUINHBI
CaeneHust 00 OCHAIEHHOCTH YISOHBIX ayIMTOPUN U TIOMEIICHHA JIsl CAMOCTOSITEIbHON PaOOThHI

HaumenoBanue yueOHBIX ayIUTOPUI U
MOMEILIEHUH JIsl CAMOCTOSITENIbHON paboThI

OcHameHHOCTh 000PYI0BAHUEM U TEXHUYSCKUMHU
CpelacTBaMu 00y4YeHus

59. YueOHble ayAUTOPHH TSI IPOBEICHUS
JICKIIMOHHBIX 3aHATHIMA

Y4eOHast ayTUTOPUS IS IPOBEACHHUS 3aHATHHA
JICKITMOHHOTO THIIA, KOMIUIEKT MYJIbTUMEIUIHOTO
o0opynoBaHus (IIEPCOHANBHBIN KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJU0-CUCTEMA),
JTOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noAkIroueHne kK komnbrorepHoit cetn CITOIACY,
BbIXOJ] B VIHTEpHET.

59. IlomerieHus A5l CAaMOCTOSITEILHON pabOThI

[Tomernienue s caMOCTOSTENHLHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qisg mur ¢ OB3 (cucremuslii 6510k,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C TTOIKIIOYEHUEM K
cetn «MIHTEpHET» M 0OECTIeUeHNEM JOCTYTIA B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I10O Microsoft Windows 10, Microsoft Office 2016

59. YuebOHble ayAUTOPHUH ISl IPOBEACHUS
MPAKTUYECKUX 3aHSATUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KyPCOBBIX paboT),
TPYIIOBBIX U WHIAUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTecTaluu

VYueOHas ayTUTOPHS IS TPOBEACHUS TPAKTUYCCKUX
3aHATUH, KYPCOBOT'O MMPOCKTUPOBAHUS (BBITIOJIHCHHUS
KYPCOBBIX paboT), IPYMITIOBBIX U MHAMBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIET0 KOHTPOJIS 1
MPOMEKYTOYHON aTTECTAIUHA — KOMILJICKT
MYJIbTUMEAUHHOTO 000pyA0oBaHUs (TIEPCOHATBHBIN
KOMITBIOTEP, MYJIbTUMETUNHBIA TTPOEKTOP, PKPaH,
ayJIno0-CUCTEMA), I0CKA, KOMIUIEKT y4eOHOMi Mebenu,
noakroueHne Kk komnbiorepHoit cetu CITI6I'ACY,
BbIXOJ B IHTEpHET.




Jnst naBanuaoB u aun ¢ OB3 obecnieunBaroTest crielnanbHbIe YCIOBUS IS TIOTY4YEHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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