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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[lenpio mpernofaBaHUsl TEOPETHMUECKOW MEXaHUKM (yHIAMEHTATBbHOW OOLICHayYHOUW IUCLUIUIMHBI
(bU3MKO-MaTEMaTHYECKOTO [IUKJIA SBJISETCS] YCBOCHHE CIyIIATEeNIIMA OCHOB 3HAHUI /JIsl yCIIEUTHOTO OBJIa/IeHUs
IUCUUIUIMHAMHE ~ OOIEro WH)XEHEPHOTO OOpa3oBaHMs: CONPOTHBICHHEM MaTEpUAIOB, CTPOUTEIBHOM
MEXaHUKOW, TEOpUEH MaIIMH U MEXaHU3MOB, TEOPUEH YIPYrOCTH U IJIACTUYHOCTH, JUHAMUKON COOPYKEHUH,
THJIPOAMHAMUKON M a3pOJMHAMUKON U 1p. TeopeTndyeckas MEXaHHKa TaKKe SIBIISCTCS MUHUMYMOM Oa3MCHBIX
3HAHUM 7151 U3YYEHHS TEOPETUUECKUX CIIELIMAJIBHBIX JUCLHUILIMH CBA3aHHBIX C METOJAMU pacyeTa COOPYKEHUH,
CTPOUTENBHBIX KOHCTPYKIUH, OCHOBaHUH M (pyHIIaMEHTOB, MOBEPOUYHBIMU pacyeTaMH 3aHUN B MpOIECcCe MX
IKCIUTyaTalldd W APYTHMH, SBISIOMUAMHCT Tpoduaupyrommmu 1o crnenuanbHoctd 08.05.01 (271101) —
CTpouTenbCTBO YHUKAJIBHBIX 3/JaHUN U COOPYKEHUN

OCHOBHOH 3a1auell U3y4EHHUsI TEOPETUUECKONM MEXAHUKH SIBJISIETCS] Pa3BUTHE y CTYJAEHTOB ITPAaBUJIbHBIX
MPEJICTABJICHUA O B3aUMOJICHCTBUU TeJ, MPEOOPa3OBAHUM CHUCTEM CHJI, MEXaHUYECKOM JIBHIKCHUH,
YCTOWYMBOCTHU M KOJICOAHUH, a TAK)KE OBJIaJICHHE OCHOBHBIMHU METOJIaMU MCCIIEI0BAHUN YKa3aHHBIX MPOIIECCOB,
9TO HEOOXOAMMO OynyIIeMy CIEHUATNCTy B YCIEIIHON MPOU3BOJICTBEHHOW, HAYYHO -HCCIICIOBATEIBCKONW U
IIPOEKTHO-KOHCTPYKTOPCKOM AESTEIIBHOCTU

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILUIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIN i

Kox n HaumeHoBaHnue Kon u HaumeHoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEHIINU VMHJIMKATOpa JOCTUKEHHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETCHIIUH IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHMst OIIOI]

OIIK-11 Cnoco6en|OIIK-11.1 ®opmynupyeT 1enu u|3HaeT

OCYILECTBIATh IOCTAHOBKY|3aJa4y UCCIIEIOBaHUM IIOCTaHOBKA 3aa4u UCCIIEIOBAHMS

u peuieHue Hay4HO- MEXaHUYECKOTO IBM)KEHHS U B3AUMOICHCTBHS

TEXHUYECKUX 3a1a4 ymeer

CTPOUTEIILHON oTpaciu, ¢dbopMyIHpOBaTH L€  MEXaHWYECKOTO U

BBITIOJIHATh MaTEMaTHYECKOTO MOJIEJTMPOBAHUS

JKCIIEPUMEHTAIIbHbBIE VICCIIEIOBAHMS

UCCIIEIOBaHMS " BJIajIeeT

MaTeMaTHYECKOe HaBbIKaMu  (OpPMYyJIMPOBaHMS  LeNell U

MOZEIIMPOBAHUE, IIOCTAaHOBKOM  3aJauu  MCCIEAOBaHUA  C

aHaJIU3UpPOBaTh ux MIOMOIIBI0 METOJIOB JIMHEHHOW anredpbl U

pe3ynbTaThl, OCYILIECTBIATH TEOPETUUECKOU MEXAaHUKHU

OpraHmu3alvio BBIIIOJIHCHUA
HAayYHBIX I/ICCJ'ICI[OBaHI/II\/’I

OIIK-11 Croco0eH|OIIK-11.2 CocraBiageT IjIaH|3HAeT

OCYIIIECTBIISATh TOCTAHOBKY|UCCIICIOBAHUS CIIOCOOBI i METOIUKH pernieHne
u pelieHue Hay4YHO- HAyYHO-TEXHUUYECKUX 3a/lad  CTPOUTEIbHOU
TEXHUUECKHUX 3a1a4 oTpaciiu

CTPOUTENHHOM oTpaciu, ymeer

BBITIOJTHATH BBIIIOJIHATE IKCIIEPUMEHTAITLHBIC
AKCIIEPUMEHTAIBHBIC HCCIEI0BAHUS 51 MaTEMAaTHYECKOE
HCCIIEIOBAHUS u MOJICTTUPOBAHUE,

MaTeMaTHUECKOE BJIAJIEeET

MOJICTTUPOBAHUE, METOIUKAMU aHaim3a CTPOUTEILHBIX
aHAIIM3UPOBATh X KOHCTPYKIIUH

pe3yiabTaThl, OCYIIECTBIATH
OpraHU3alfI0 BBINOJIHEHUS
Hay4HBIX MCCIICIOBAHUN




OIIK-11 Crnoco6en|OI1K-11.3 Coznaer
OCYILIECTBIATh TMOCTAHOBKY|MaTeMaTUYECKYIO MOJIETTh
" pelnieHue Hay4YHO-|HCCIeTyEMOTO nporecca
TEXHUYECKHUX 3amad((siBieHus) W oOpabarpiBaeT
CTPOUTEIHHOM OTpaciiy, |pe3yabTaThl UCCIICTOBAHS
BBITIOJTHATh

IKCIIEPUMEHTAILHBIC

UCCIIeTOBaHUS u

MaTeMaTH4eCcKoe

MOJICTTUPOBAHUE,

aHaAJIM3UPOBATh ux

PE3YNIbTaThl, OCYIICCTBISATH

OpPraHM3alMI0 BHITOJHEHUS

HAaYYHBIX UCCJIEA0BAaHUM

3HaeT
OcCHOBHBIE MaTeMaTU4YeCKHEe MOJEIU 3aJad
TEOPETUYECKON MEXAHUKHU

yMeer

CocTaBiIsiTh OCHOBHBIE YpaBHCHHA OBUKCHHUA U
B3aUMO/ICHCTBUS MEXAHUUECKUX CUCTEM
BJIajeeT

MeronamMu pacdyeToB CTAaTUKH, KUHEMATUKHU U
JUHAMUKHU

3. Yka3zaHue MecTa IMCUMILIHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Jannas mucuumuinHa (Moaynb) BKIoueHa B bnox «Jlucuunmunsl, moxyian» b1.0.15.01 ocHoBHOI

npodeccnoHanbHOM  00pa3oBaTENbHON MPOrPAMMBI

08.05.01

CTpOI/ITeJ'ILCTBO YHHUKAJIbHBIX 3JJaHUNA U

COOPY>KEHHMI M OTHOCHUTCS K 00s13aTeIbHOM YacTH yueOHOTO TJIaHa.

No
n/n

[IpeniecTByroUe TUCHUTIIMHbBI

KO,Z[ W HAMMCHOBAHHNC MHAHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 [HaueprarenbHast reomeTpus

OIIK-3.7

Haueprarenbnas reomerpus
YMETh: BBIYEPTUTh PACUETHYIO CXEMY

HAaBBIK: PCHICHUEC MHKCHCPHBIX 3aJia4 I‘pa(bI/ILIGCKI/IMI/I METOJaMH

3HaThb.

OI_[CHKa HHXCHCPHO-T'COJIOTHYCCKHX YCJ'IOBI/Iﬁ CTPOUTCIILCTBA, BLI60p MepOHpI/IHTI/Iﬁ 10

YCTPAHEHHIO HEOIAronpHUsATHBIX HHKEHEPHO-TE0JIOTMYECKUX MPOIECCOB (SIBJICHUH)

No

/o

[Tocnenyromme TUCIUTIITUHBI

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |MexaHuka rpyHTOB

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

2 |CrpouTenbHas MEXaHHUKA

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 |OcHoBaHus 1 GpyHIaMEHTHI

I1K-1.1, T1K-1.2, TIK-1.4

4 |KoHCTpyKIuU U3 AepeBa U MjiacTMacc

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

5 DyHIaMEHTBI
COOPYKEHNH

6OJ'ILIJ_ICHp0J'ICTHBIX U BBICOTHBIX 3JIaHMH U

MK-1.2, [K-1.4, TK-1.5, TIK-1.8,
TK-2.1, TIK-2.2, TIK-4.1, TTK-4.2

6 [Merammyeckre KOHCTPYKIIUU

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

7 |Mexanuka KHAKOCTHU U rasa

OIIK-1.1, OIIK-1.2, OIIK-1.3

8 CpC,Z[CTBa MCXaHU3aluu CTPOUTCIILCTBA

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

9 [)Kene3ob0eToHHBIC 1 KAMEHHbBIE KOHCTPYKIINU

OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK
-6.11, OI1K-3.10, OTIK-3.12

10

ApPXUTEKTYpa IpakJaHCKUX M MMPOMBILIUIEHHBIX 3aHUN

[1K-1.2, T1IK-1.4




11

OCHOBBI HAayYHO-TCXHUYCCKUX I/ICCHCHOBaHI/Iﬁ

OIIK-3.6,
OIIK-11.3,
OIIK-11.6

OIIK-11.1,

OIIK-11.4,

OIIK-11.2,
OIIK-11.5,

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA AKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawIIMXCcsl ¢ NpenojaaBarteieM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarommXxcsi

Cemectp
W3 Hux yace! Ha
Bup yuebHoii paboTbl Beero MIPAaKTHYECKYIO
4acoB 2 3
TOATOTOBKY
KonrakTHas padoTa 112 32 80
Jlexrmonnsie 3ausTus (JIek) 48 0 16 32
[pakTuueckue 3austus (Ip) 64 0 16 48
HNuas kontakTHasg padoTa, B TOM 4ucje: 1,85 0,8 1,05
KOHCYJIBTAIMH 10 KypCOBO# padoTe (ITPOEKTY),
0,8 0,4 0,4

KOHTpOJbHBIM paboTtam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIIiTa KypCOBOU pabOTHI 0,8 0,4 0,4
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHIO 0.95 0.25
(KOHCYJIBbTAIUS TIEPe]] SK3aMEHOM U Claya SK3aMeHa) ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositenbHas padora (CP) 107,4 35,2 72,2
O0masi Tpy10eMKOCTb JUCHMILIUHBI (MOAYJIsA)

qyacel:| 252 72 180

3a4eTHbIE eTHHHUIBI: 7 2 5

5. Conep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHU4eCKHX YaCOB H BHA0B Y4eOHbIX 3aHATHI

5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJISA)
KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
WHIUKATOP
£ a
9| nexuuum I13 JIP Bcero,
Ne Pa3nensl nUCHUNINHEL S CP JOOCTIDKEHU
(5} gac. q
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- TpaKTH- TpaKTH- KOMIICTCHI
Bcero | ueckyro | Bcero | weckyro | Bcero | deckyro un
Ioaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 paznen. CraTuka abCOIOTHO
TBEPJIOTO TeNa
OIIK-
OCHOBHBIC TIOHATHS U aKCHOMBI. 111
Cs3u 1 ux peakiuu. [IpuHimn -
1.1, pealdiitil. LpHHiiil 5 1 2 2 43| 83 | OIK-
0CBOOOXKIIaEMOCT OT CBS3€EH. 112
CucreMa CXOISAIINUXCS CHIL. OHK. 1’1 3
OIIK-
11.1,
1.2. |[Tnockas cratuka. Pacuer depm.| 2 2 2 4.9 8,9 OIIK-
11.2,
OIIK-11.3




MoMeHT CcuiIbl OTHOCHTEIHLHO

eHTpa. Teopusa ma CHII OTIK-
1.3, |HerTpa. p P - 8 | 17 11.1,
IIpuBenenue [IPOU3BOJIbHON OIK-11.3
CHUCTEMBI CHJI K JAHHOMY IIEHTPY. '
N OIIK-
1.4 |HponsBonbHas 8 13 111,
MIPOCTPAHCTBEHHAS CHCTEMA CHIL. OITK-11.3
T OIIK-
15 erHI/Ie CKOJIBKCHHUSI U TPEHHE 4 6 111,
eI OITK-11.3
OIIK-
11.1,
1.6. [3auer 4 OIIK-
11.2,
OIIK-11.3
2. |2 paznen. Kunemaruka
a0COJIFOTHO TBEPJIOTO TeJia
OIIK-
2.1. |[Kuuemarnka TOYKH. 3 7 11.1,
OIIK-11.3
Kunemaruka a0COJIFOTHO OTTK-
2.2, . 3 7 11.1,
TBEPJIOTO TelIa OITK-11.3
OIIK-
MaTpuyHbl METOBI B 11.1,
2.3, | ATPHHHbIC eron 14 OIK-
KHHEMATHKE. 113
OIIK-11.2
OIIK-
2.4. |CnoxHoe IBUKEHUE TOYKH. 10 20 11.1,
OIIK-11.3
3. |3 paznen. Nnas koHTakTHas
pabora
OIIK-
11.1,
3.1. |Unas koHTakTHas paboTa 0,8 OIIK-
11.2,
OIIK-11.3
4. |4 pa3nen. Kontpons
OIIK-
11.1,
4.1. [3auer OIIK-
11.2,

OIlK-11.3




5. |5 pa3nen. lunamuka
OIIK-
11.1,
5.1. |/[IluHamMuKa TOUYKH 4 6 19,8 29,8 OIIK-
11.2,
OIlK-11.3
OIIK-
. 11.1,
59 JuHamuka MEXaHUYEeCKOI 10 12 29 OITK-
" [cucTemsr
11.2,
OIlK-11.3
6. |6 pa3nen. AHaiuTH4ecKas
MEXaHHKa
Mo supryamman OIIK-
6.1 nep eMHe EHUI P y06 ee 2 6 1 19 114,
PEMCILICHIH. B OIK-11.3
YpaBHCHHE JMHAMHKH.
O0001IeHHEBIE KOOPJMHATBHI, OIIK-
6.2. |ckopocTH ¥ 00OOIICHHBIC CHJIBI. 2 6 11 19 11.1,
VYpaBuenue Jlarpanxa Il pona. OIlK-11.3
7. |7 paznen. Teopus koneGaHu
Konebanus TOYKHU u OIIK-
7.1. |Mexanuueckoii cucremsl ¢ 1 4 4 20,4 284 11.1,
CTEIEHBIO CBOOOIBI OIlK-11.3
8. |8 paznmen. nas koHTaKTHas
paborta
OIIK-
11.1,
8.1. [nas koHTakTHas paboTa 0,8 OIIK-
11.2,
OIlK-11.3
9. |9 pa3nen. Kontpounb
OIIK-
11.1,
9.1. |Dx3amen 27 OIIK-
11.2,
OIlK-11.3
5.1. Jlexmuu
Ne | HammenoBaHue pazzaena .
. HanMeHnoBaHMe 1 KpaTKOE COICPIKAHHE JICKITUH
pasn U TEMBI JICKITHI
Ocruosubie noustus u | BBeAeHre B TM. Tema 1,2. OcHOBHBIC NOHATHA M aKCHOMBL. CBS3M M UX
axcroMbl. Cesizu v ux  |Peaknuu. IIpuanmn ocBoboxk1aeMocTH OT cBa3el. CrucTeMa CXOIAIMXCS CUIL.
. peakuun. Npuamun  [BBenenne.  Tlpeamer  crathkm. OcCHOBHBIE TOHSITUS U  AKCHOMBEI.
0CBOGOKIAEMOCTH OT |1€OPETHYECKas —MeXaHWKa Kak Hayka 00 OOBeKTHBHBIX — 3aKOHaX
cBszeit. Crerema MEXaHHYECKOTO JBIKEHUS U B3aUMO/ICHCTBUS MaTEPUATBHBIX Tell.
CXOJISIIIMXCS CHIL




Mecto TeOopeTHYecKO MEXaHMKH B COBPEMEHHOW CHCTEME WHKEHEPHBIX
3HaHui. KpaTkas ucropuueckas cupaBKa O Pa3BUTUU MEXaHUKH KaK HAYKH.
Hayunass aOcTpakumsi ¥ €€ poidb B TO3HAHUU OCHOBHBIX 3aKOHOB
MEXaHUYeCKOTro JABWKeHUsA. [IpakTuka W OKCIEPUMEHT Kak KpUTepui
MIPUMEHUMOCTH TEOPETUUYECKHX BBIBOJOB, MOJYUYEHHBIX C HCHOJIb30BAaHUEM
abcrpakuuit. [Ipenmer craTuku, ero oCHOBHBIE 3a7auu. OCHOBHBIE MOHATHS:
MaTepHajbHas TOYKa; CHCTEMa MaTepHUAbHBIX TOUYEK; aOCOIIOTHO TBEpAOE
TeJ0; CHJIa; CUCTeMa CHII. AKCHOMBI cTaTuKK. Cujia, Kak CKOJIb3SIIUI BEKTOP.
Cesi3u. Peakiuu cBsizeit. [IpunImmn ocBoOokmaeMocT oT cBsizeit. CBOOO1HOE
teno. CBsA3b, KaK TEJO, OrpaHMYMBAIONICE IMEPEMEIIeHUEe CBOOOTHBIX Tell.
Peakuust cBsizu u ycunue B cBsA3H. [IpuHIUMI OCBOOOKIAEMOCTH OT CBSI3EH.
OcHOBHOM TpUHIMI pelieHust 3agad MexaHnuku. CocTaBiieHHE TaOIHUIlbI
peakuuii cBsizedl B BUAE TJAAKUX OINOpP, HUTEH, HIAPHUPHO-3aKPEINICHHBIX
CTepXHEH NMIUHAPUICCKUMH H C(HEPUYESCKHUMH [IapHUPAMH, [JIOCKHX
IIAPHUPHO- HEMOJBIKHBIX U IIAPHUPHO-TIOABIIKHBIX OIOp, KECTKOTO
3aleMiIeHus (3a1€J10K), IPOCTPAHCTBEHHBIX IIIAPHUPHO-HETIOABUKHBIX OO,
pananbHO-YIOPHBIX MOJIIUITHUKOB, PaJUalIbHBIX MOAIIMIHUKOB, METEb.
BoisiBnenue peakinuii MeTogoM 0cBOOOXAEHHMS OT cBsa3zel. Cucrema
cxomsmuxcsi cuil. Omnpenenenue. ['paduueckuid crnocod CIOXKEHUS CHII
cucteMbl. [IpaBuiIO CUII0BOr0 MHOIOYTOJIbHUKA.

ITnmockag craruka. Pacuer
bepm.

[IpousBonbpHas IUIOCKash cuUcTeMa CWI. YCIOBHS paBHOBecus. Pacuer
COCTaBHBIX KOHCTPYKIIUH, TUIOCKUX (PepM.

OmpezienieHne OMOPHBIX peakiuil mnpocteimei 6anku. Cucrema CBSI3aHHBIX
ten. CocTtaBHble Oajku, TpeXIIApHUPHBIE apku, pambl. CTaTHYECKU
OHpG[[G.HI/IMI)IC, HCOHpCIIeJII/IMI)IC u FGOMeTpI/I‘IeCKI/I NU3MCHSIACMBIC CHUCTCMBI.
Omnpenenenue dhepmbl. Pacder omopHbIX peakumii. OrnpeaesieHHe YCHINK B
CTEPXKHSIX (epMbl METOAOM BbIpPE3aHUs y3JI0B U MeTo oM ceueHuil. [lonstue

CTaTUYECKOI HEONPEIeTUMOCTH GepM

MoOMEHT cuJibl
OTHOCUTEJIBHO LIEHTPA.
Teopus nap cui.
IIpuBenenue
MPOU3BOJIBHON CUCTEMBI
CHUJI K JaHHOMY LIEHTPY.

MOMEHT CHJIBI OTHOCHUTENIbHO LeHTpa. Teopuss map cui. IlpuBenenue
IIPOU3BOJILHOM CUCTEMBI CHJI K JAaHHOMY LIEHTPY.

Mowment cunsl. Teopus nap cui. [IpuBeneHne cui K 3alaHHOMY LIEHTPY
MoOMEHT cuIBl OTHOCHTEIBHO ILIEHTpa, Kak BEKTOp. MOMEHT CHIIbI
OTHOCHUTEJIbHO OCH M HE3aBHCHMOCTH €r0 OT TOYKM Ha ocu. CBS3b MEXKAY
MOMEHTOM CHJIBI OTHOCUTENIBHO LIEHTPA U IEKaPTOBBIMU OCSIMM KOOPAMHAT C
Ha4yaJioM B JTOM IEHTpe. AHanuTH4eckue (OpMyINbl ISl BBIYMCIICHUS
MOMEHTA CHJIbl OTHOCUTEIBHO KOOPAMHATHBIX ocel. MmocTpanus TeopeMsl
0 MOMeHTe paBHojelcTByomel (Bapunbona). Teopust nap cui. [lonsitue o
nape cui. MOMEHT napbl CHI Kak BEKTOp. OCHOBHBIE TEOPEMBI O Mape CHIL
BexTop MoMeHTa mapsl cui Kak cBoOOAHbIN. ClloKeHHe CHCTEMBI Map Ccui,
IIPOU3BOJIBHO PACIIOJIOKEHHBIX B IPOCTPAHCTBE U HA IJIOCKOCTHU. Y CIIOBUSA U
YpaBHEHHUsI paBHOBECHSI I1ap CUJI B IPOCTPAHCTBE U HA MJIOCKOCTU

[Ipoun3sBosnbpHas
IIPOCTPAHCTBEHHAS
CHUCTEMA CHUIL.

MoMeHT cuiibl OTHOCUTENBHO Ocu. Teopema BapuHbOoHA I MOMEHTOB
OTHOCHTEIIBHO OCH. YCIOBHMS paBHOBecus. Pacuer mnpoCTpaHCTBEHHBIX
KOHCTPYKLIHUH.

. [IprBenneHre MpOM3BOJIBHOM CUCTEMBI CHII K 3aJJaHHOMY LIEHTPY. Y CIOBUE
paBHOBECHs MPOCTPAHCTBEHHOM M IUIOCKOW IPOM3BOJIBHON CUCTEMBI CHIL
[IpuBenenue cuibl K 3aganHomy 1eHTpy (Meton [lyanco). [IpuBenennas cuna
U IIpUCOeIMHEHHas mnapa cuil. Jlemma Ilyanco. I'71aBHBI BEKTOp M IJIaBHBIN
MOMEHT CHCTEMBI, KX BblUUCIeHHE. (OCHOBHBIE Cily4aul IIPUBEICHUS
MIPOU3BOJIBHOM TMPOCTPAaHCTBEHHOM cuCTEMBbI Cwil. (OCHOBHOE YCIOBHE
pPaBHOBECHSI CHCTEMBbI INPOU3BOJIBHBIX CHUJI. AHAJIUTHYECKOE YCJIOBHE
PABHOBECHSI CUCTEMBI IPOU3BOJIBHBIX CHJI B IIPOCTPAHCTBE M HA IUIOCKOCTH.
3aBUCUMOCTb MEX]y IIaBHBIMU




BEKTOpaMHU U TJIABHBIMM MOMEHTAMH CHUCTEMbl CHUJ OTHOCUTEIBHO [BYX
1ueHTpoB. CTaTuueckre NHBAPUAHTHI

[IpounsBoabHas
MIPOCTPAHCTBEHHAS
CUCTEeMa CHUJI.

Cucrema napamnensasix cuil. Llentp Tsoxectu.

ITocnenoBarenbHOE CIOKEHUE NapauleiabHbIX CwI. LleHTp mapaienbHbIX
cui1. PopMyIIbl paauyca-BeKTOpa U KOOPAMHAT LEHTPA NapaJlICIbHBIX CHUIL.
LleHTp TsXKECTH TBEPAOTO TEJIA, IIIOCKOM (UTYpHL, IMHUK. BecriomoratenbHbie
TEOPEMBI ISl OIIPEACIICHHUS I0JI0KEHUS LICHTPA TSKECTH.

TpeHune CKONbXKEHUS U
TpEeHHE KaueHus

Cuibl TpEHUS CKOJIBKEHUSI U TPEHUE KaueHUsl. MeTo/1bl pacyeTa ¢ y4eTOM CUJI
TpEHHUSI.

Kunemartnka TOYKH.

KunemaTtnka TOUYKH.

Kunematuka Touku. KuHemaTmka Kak pasziell TEOPETUYECKON MEXaHUKH.
[IpoctpanctBO M BpeMs B Kiaccuuecko MexaHuke. Cucrema orcuera.
OTHOCHUTENBHOCTh JABMXKEHHUS U TOKOsS. KuHeMarnka TOYKd. BeKTOpHBI,
KOOPJIMHATHBIH W €CTECTBEHHBIM CIOCOO 3aJaHUsl JBM)KCHUS TOYKH.
OmpezenieHne CKOPOCTH TOYKH BEKTOPHBIM M KOOPJIWHATHBIM CIIOCOOaMH,
cBs3b crioco0oB. EctectBennbie ocu. [Ipoekius cCKopocTu Ha KacaTelbHYIO.
OnpeneneHue  YCKOPEHUS  TOYKM  BEKTOPHBIM, KOOPAWMHATHBIM U
€CTeCTBEHHbIMU crmocobamu. KacarenbHoe, HOpMaabHOE H  TOJHOE
YCKOPEHHE, UX MOJIOKEHUE B ECTECTBEHHBIX OCAX KOOPMHAT.

Kunemaruka abCoOIIIOTHO
TBEPJIOro Telia

KunemaTtuka npoctedmmx JBUKEHUN TBEPAOTrO Tella

[locrynatenpHOE ¥ BpallaTeJIbHOE  ABW)KEHHME  TBEPAOrOo  Tela.
[TocrynarenbHOE€ IBHKEHUE TBEPAOTO TEJla WM €ro CBOMCTBa. Teopema o
CKOPOCTSIX, YCKOPEHHUSAX H TPACKTOPUAX TOYEK IPU IOCTYNATEIBHOM
JBUKEHUH TBEPJOTO TeNa.

Bpamenue TBepaoro Teila BOKPYT HENOABMXKHOW OCH. YpaBHEHHE
BpalareabHOro ABMKEHHUA. CKOPOCTH M YCKOPEHHS TOYEK BpAIlAIOILErocs
TBEPAOrO Tella

MarpuyHsle METO/bI B
KMHEMaTHUKE.

VpaBHeHHE BpalaTEIbHOIO [BUXKEHUS, YIJIOBas CKOPOCTb U YIJIOBOE
yckopenue. Teopema Olinepa. BekTopHbIE NpeAcCTaBIEHUS CKOPOCTH U
YCKOPEHHUS TOYEK BpAIAIOLIErocs Tela.

VYrioBas CKOpPOCTb M YIJIOBOE YCKOPEHHE KaK BEKTOpBl. BekTopHbIE N
MaTpUYHBbIE BBIPAKEHHUS BpaIlaTeIbHOW CKOPOCTH, BpalllaTeJIbHOIO U
LEHTPOCTPEMUTENbHOTO  yckopeHuil. [IpeoOpazoBaHue BpalmaTeabHOrO
TIBYKEHHUSL.

MarpuyHsle METO/bI B
KMHEMaTHUKE.

Kunemarnka nmiaocko-napajyuieaIbHOTO JBUKEHHUS TBEPAOro Tena. Y paBHEHUS
JBYDKEHUS TUIOCKOM ¢urypel. CBoiicTBa IJIOCKOTO JBMXKEHUs. Teopema o
CII0)KEHUM CKOPOCTEH MPOM3BOJIBHON TOUKU IMJIOCKOU ¢urypsl. Iloctpoenue
KHHeMaThyeckoro rpada. Teopema Tpex yriioBBIX CKOPOCTEH.

Kunemarnka nmiaocko-napajuieIbHOTO JBUKEHHUS! TBEPAOro Tena. Y paBHEHUS
JBWDKEHUS TUIOCKOM ¢urypel. CBoiicTBa IJIOCKOTO JBMKEHUS. Teopema o
CIIO)KEHMH CKOPOCTEH MPOU3BOJIBHON TOUKU IMJIOCKOU ¢urypsl. Iloctpoenue
KHHeMaThyeckoro rpada. Teopema Tpex yriioBbIX CKOPOCTEH.

MatpuuHble METO/IBI B
KMHEMaTHUKE.

MrHOBEHHBIN LIEHTP CKOPOCTEH M €r0 MPUMEHEHHE B TEOPUU COOPYKEHMM.
Onpenenenre CKOPOCTH TOYEK IUIOCKON (UIYyphbl C MOMOIIBI0O MTHOBEHHOT'O
LeHTpa ckopocTedl. TeopeMa 0 CII0KEHNH YCKOPEHUM NPOU3BOJIBHON TOUYKU
mwiockoi ¢urypsl. OCHOBHBIE Ciy4yaul OIpENEleHHs] CKOPOCTEH TOuYeK B
MIPAKTUYECKUX PACUETAX MEXAHNU3MOB.

Teopema o0 ckOpoCTSAX TOUEK MIIOCKOH (pUTYpHI U ee ciieICTBUSA. MTHOBEHHBIN
rentp ckopocteit (MLIC). Onpenenenue ¢ momotbio MIIC ckopocTeit Touek
wiockoi ¢urypsl. Teopema 00 yCKOpEHUSX TOUEK




rtockoi ¢urypsl. I[Ipumeps! pemenus 3axaq

10

CrnoxkHoe JABUXKXCHHUC
TOYKHMH.

CrnoxHoe IBUKEHHE TOUKH. AOCOIIOTHOE, OTHOCUTEIBHOE U MEPEHOCHOE
newxkeHne. Teopema byppa. Teopema ciioxkeHus CKOpPOCTEM TOYKH,
Y4acTBYIOLIEH B CIOKHOM JIBI)KEHUHU. Teopema CloKeHUsl yCKOPEHUM.
Cdepuueckoe u cobomnoe apmwkenus. Chepuueckoe ABIKEHHE. YTIbI
Oiinepa. CKOpOCTh 1 YCKOPEHHUE TOUKH ITPH C(HepruIeCKOM IBIKEHUH. OOIImiA
cillydail JBWXKEHMs. YpaBHEHMsI CBOOOJHOro JBmxkeHHs. CKOpocTb U
YCKOPEHHUS TOUKHU B OOLLEM CI1y4ae ABHIKCHMSL.

Crnoxnoe nBuxkenue. Teopema o cinoxkeHuu ckopocreid. Teopema Kopuonuca
0 CJI0XEHUH YyCKOpeHui. Moayins u HanpasieHnue Kopuoaucosa yckopeHust.

13

JlnHaMKKa TOUKU

JnHamuka Touku. JIBe 3a1aun IMHAMUKU TOYKUA. HavanbHbIe yCIOBUS U HX
BJIMSIHME HA pe3yJbTaThl MCCIIEJOBAaHUS JIBH)KCHHSI Ha MPUMEpPE TUHAMUKHU
MAaTepHaAIbHON TOUKH.

Junamunueckas teopema Kapuomuca. IIpuHUOMII  OTHOCHUTEIBHOCTH
KJIACCUYECKOW MEXAHUKH.

Junamuka. 3aKOHBI TUHAMHUKU (OCHOBHBIE 3aKOHBI KIIACCHYECKONH MEXaHUKU
lanunes-HeroTona). HuddepeHnnanbHbe ypaBHEHUS JIBAYKEHUS
MarepuaibHOM TOYKH B MPAMOYTOJBHBIX JEKAPTOBBIX W E€CTECTBEHHBIX
KoopauHarax. JIBe OCHOBHbIC 3aJaud JIMHAMUKU. JIBMIKEHHE TSHKEJIOU
MaTepUaIbHOM TOUKH, OPOIIEHHOI MO YTJIOM K TOPU30HTY

14

JmHamMuka
MEXaHUYECKOI CUCTEMEI

BBenenue B [UHaMUKY CUCTEMBI.

Buemnue n BHyTpeHHue cuibl. CBolicTBa BHYTpeHHuX cuil. lleHTp Mmacc
Mexannueckoil cucrteMbl. OCHOBHBIE TeopeMbl IuHamMuku. KosnuecTBo
IBMKeHUs MartepuanbHoil Touku 1 MC. Teopema 00 U3MEHEHUU KOJIUYECTBA
JBUKEHUSI TOYKU U CUCTEMBI.

Teopema o nBwxkenunm unentpa macc MC. CneactBust u3 teopemsl. C.
Koopaunats! LIEHTpa Mmacc. Huddepenunansaoe ypaBHEHUE
IIOCTYIIATEILHOIO IBUKECHUS

[TonsiTue o cucreme mMatepuayibHbIX Touek. Kiaccudukanus cun. [onstue o
LIEHTPE Macc.

Teopema 0 IBMKEHUH LIEHTPA MACC U CIEACTBUSA U3 HEE.

MOMEHTBI MHEPLHMH TBEPAOTO Tejla OTHOCUTENBHO OCH. Paguyc nmHepmuw.
MoOMEHTbl MHEPUUU OTHOCHUTEIBHO KOOPIMHATHBIX OCEH, KOOpAUHATHBIX
IUIOCKOCTEHl M Hadana koopauHat. lL[eHTpoOexHble MOMEHTHI HHEPIMU.
['maBHBIE W TyIaBHBIE LIEHTpaJbHbIE OCHM HHepIuU. Teopema ['rolirenca o
MOMEHTAaX HWHEPLUUU OTHOCUTENIBHO MapajuleNbHbIX oOcell. Bpruucinenne
MOMEHTOB MHEPLMH Tell MpocTeiiiel reomerpudyeckoid popmel. IlonsTue o
TeH30pe (MaTpulle) MHEpLMHU. BrruncieHne MOMeHTa MHEPLIMY TBEPAOTO Tea
OTHOCHUTEJIbHO NPOU3BOJIBHONW HakIOHHOW ocu. [lonstne o0 amiumncoune
HNHEDITNU

14

JnHamuka
MEXaHUYECKON CHUCTEMBI

I'eomerpus macc.

MoOMEHTBI HHEPLIUH.

MowmeHT nHepunu MarepuanbHoi Touku, MC 1 TBEpJOTro T€Jla OTHOCUTEIBHO
ocu. Pammyc wunHepuuu. MOMEHTHI HMHEPUUHM HEKOTOPBIX IPOCTHIX
OJHOPOJHBIX TEJI: TPSIMOJIMHEWHBIM CTEpXKEHb, KpyIyas IUIACTHHA,
MPSIMOYTOJIbHAS [JIACTHHA.

MOMEHT KOIMYEeCTBA ABUKEHUSI TOUKHU U CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE BpalllaTeJbHOIO JBHXKEHUsA. Teopema 00
M3MEHEHUH MOMEHTA KOJIMYECTBA JIBHKEHUs. CIeICTBUS U3 TEOPEMBL.

14

JnHamuka
MeXaHUYECKON

Kunernueckas OHEPIUsia MaTCpHaHBHOﬁ TOYKM U MEXaHHYECKOH CHCTEMBI.
TeopeMa 00 U3MEHEHNH KMHETHYECKOMN OHEPIUU TOYKHU U CUCTEMBbI




MaTepHalbHBIX Touek. Kiaccugpukanus cunoBbix mnojeil. ITorenmmanbHOe
cunopoe  mose.  CumoBas  ¢ynkmusa.  [loTeHnmanbHas — SHEPrHs.
KoHcepBaruBHas cuna.

PaboTa u MomHOCTH cHiIbl. DJemMeHTapHas padora. PaboTa cuibl TsokecTH U
CWJIbI ynpyroctu. Pabota BHEIIHUX CHJI, IPUJIOKEHHBIX K TBEPIOMY TEIy B
Pa3IMYHBIX CIIy4asX €ro JABHKEHUS.

Kunernueckast »Heprusi MaTepHallbHOW TOYKH. Teopema 00 H3MEHEHUH
KMHETUYECKOM HHEpruM MaTepuaabHOM TOUkH B nauddepeHnnanbHON U

CHUCTEMBI uHTerpanbHoi ¢dopmax. Kunernueckass sHeprusi MEXaHUYECKOW CHUCTEMBI.
Teopema Kenura. BbluuciieHME KHUHETUYECKOHM OHHEPIUUM B Pa3IUYHbBIX
Cllydasix JBHKEHHS aOCONIOTHO TBepioro Ttena. Teopema 00 M3MEHEHUU
KUHETHUYECKON DHEPIUU MEXaHUYECKON CUCTEMBI.
CunoBoe mnosne. IloteHuumansHoe cunoBoe moje. CunoBas QYHKIHUS U
MOTEHIMATbHAs SHEPTHsI. DKBUBAJICHTHBIC TOBEPXHOCTH, HAIIPABJICHUE CHIIbI
B IOTEHUUAJBHOM CHJIOBOM Itosie. OIHOPOJHOE TMOJE€ CHIbI TSKECTH M
LEHTPATbHO-CUMMETPUYHOE I0JI€ CUJI TATOTEHUS. 3aKOH COXPAaHEHUSI TTOJTHON
MEXaHMYECKON SHEPTUY B NOTEHIIMATHHOM CHJIOBOM IIOJIE.
Meton kuHeroctatuku. Ilpunuun n;Anambepa. OrmnpeneneHue ONOPHBIX
peakLuil BpalllaoIerocs Tena.
[punnun JanamOepa 1 MaTepuanbHOW TOUKM U MEXAHUYECKOW CHUCTEMBI
14 JluHamuka (METOJT KHHETOCTATHKH ).
MexaHn4yeckoi cucreMbl |Criia MHEpUUU MatepuanbHOM Touku. KacatenbHass W HOpMalibHAsi CHJIBI
unepuuu. [punun Janambepa (MeTo1 KHHETOCTATUKU) JIsl MATEPHAILHOM
TOYKM M MeXxaHuueckou cucremsl. [Ipumepsl. IIpuBenenne cuin mHepuuu K
MpoCTeHIIEeMy BUTY.
AHanuTuyeckass MexaHuka. [I[puHIMI BUPTYyaldbHBIX MEepeMelieHul, odriee
AHanmuTaueckas
ypaBHEHUE AUHAMUKH.
MexaHuka. [IpuHiun o
15 AHanuTuyeckass MexaHuka. [I[puHIMI BUPTYyaldbHBIX MepeMelieHul, odriee
BUPTYaJIbHBIX .
pTyalb ypaBHeHue nuHamMuku. BosmoxHoe nepememienue. Knaccudukanus cpszeit
nepemenieHuii. O6mee . .
MEXaHWYEeCKOM cuctembl. [IpUHIMIBI BO3MOXKHBIX TEPEMEIICHUN |
ypaBHEHUE JUHAMUKH. 9
ckopocTeil. O01iee ypaBHeHUE JUHAMUKH.
O0600111eHHBIE KOOPUHATHI, CKOPOCTH M 0000IIEHHBIE CHIIBI.
O00011IEHHBIE Ypasuenue Jlarpamxka |l pona.
KOOPJIMHATHI, CKOPOCTH U
16 0000meHHbIe cHiIbl.  |O000IEHHBIE KOOPAMHATHEI W YHUCIIO CcTeneHed cBoOoabl. OO00OmCHHBIE
VYpasuenue Jlarpanxa II [ckopoctu. OO0oOmieHHbIe cuibl. YpaBHeHus Jlarpanka BTOpOro poja.
pona. [lonsTHe O UUWKIWYECKUX KoopAuHaTax. KaHOHMUYeCKHEe YypaBHEHHS
MEXaHUKH WK ypaBHEHUs [ aMuibTOHA.
[IpsmonuHeitHble konebanus MaTepuanbHOi Touku. CBOOOHBIE KONEOaHUS.
CB0OOHBIE KOI€0aHUs IPU BA3KOM COIIPOTUBIICHHUH.
Konebanus Touku u
. [Ipumenenue oOIIEro ypaBHEHUS AWHAMHUKH K HUCCIICJOBAHHUIO JIBHKEHUS
17 | mexaHMYECKOU CHCTEMBI . M
MEXAHUYECKOM CHUCTEMBI C OJHOW CTEIIEHBIO CBOOOIBI. ITousatue 0060
c 1 crenenbro cBOOOABI . .
YCTOWYMBOM M HEYCTOMYMBOM IOJIOKEHUU PAaBHOBECHUSI CUCTEMBI. TeopeMbl
Jlarpanxa — {upuxine u A. M. JlsamyHoBa
Masnsie kosiebaHusT MEXaHUYECKUX CHCTEM.
PaBHoBecue. YcroitunBocTh paBHOBecus. KoneGaHHsS OKONO MOJIOKEHUS
paBHOBECHS.
Konebanus Touku u
17 | mexaHuueckoi cucreMsl (KuHeTnueckas v MOTCHIMATIBHAS SHEPTHSI CUCTEMBI ITPH MAJIBIX KOJICOAHUSIX
¢ 1 creneHbro cBOOOABI |0KOJIO YCTOHYHMBOTO MMOJIOKEHUS paBHOBecHs. VX mpecTaBieHue
B BU/JIE KBaPATUYHBIX GOPM 00OOIIIEHHBIX CKOPOCTEH M KOOPAUHAT.
VYcroiunBocTs 1o CHiibBECTpY.
Jly4ail IpOU3BOJBbHON BO3MYyLIA 1 CHJIBI
17 Konebanus Touku u Cy POH3BOJILHOM BOSMYIHAIOLICH €




MEXaHUYECKON CUCTEMEI
¢ 1 crenennpro cBOOOIBI

OO6o001IeHHbIE CHJIBI CONPOTHBIEHHS cpeabl. JluccunaTtuBHas (QYHKIUSL
Panes. O6001IeHHBIE BO3MYIIAIOIINE CHITHI

5.2. [IpakTruueckue 3aHsATUS

HaumenoBanue paznena

pJ:CfIl U TeMBI IPAKTHIECKHX HaumenoBanue u cojiepkaHue NpakTUUECKUX 3aHATUI
3aHITHH
OcHoBuble noHsaTHS 1 |CHCTEMa CXOAAIIMXCS CHIL.
axcuombl. CBsisu 1 ux  |PaBHOzelcTBYIONasi. OCHOBHOE yCIIOBHE PABHOBECUS CUCTEMBI CXOSIIUXCS
1 peakuuu. [IpuHimn — [CHIL. YCIIOBUE PABHOBECHS CHCTEMBI CXOJAIIMXCA CHI B N€OMETPUYECKON
ocBobOokaaemMoctTr or  |popme. Ilpoekuus cuinbl HaA OChb U IUIOCKOCTh. AHAJIMTUYECKOE YCIOBHE
cBsaszeil. Cucrema PaBHOBECHsI CUCTEMBI CXOJSIIMXCS CHJI HA INIOCKOCTH M B IPOCTPAHCTBE.
CXOASAIIUXCS CUJL. Teopus o Tpex cuiax.
Pacuet dpepm
OmnpeneneHne OMOPHBIX peakiuil mpocteiiield 6anku. Crucrema CBS3aHHBIX
ten. CocraBHble Oanky, TpeXIIApHUPHbIE apku, pambl. CTaTHyecku
2 Inockas cratuka. Pacuer OIpeieIMMbIE, HEOIPEAEIUMbIE U I€OMETPUUECKU H3MEHSEMbIE CUCTEMBI.
bepm. Onpenenenue gepmbl. Pacuer onopHbix peakuuil. OnpeneneHue ycuiauil B
CTEpPKHAX (epMBI METOJIOM BBIPE3aHHUS Y3JIOB U METOJOM CeueHHid. MeTon
Puttepa.
MOMEHT CHULEL [IpounsBonbHast IUIOCKas  CHCTEMA CHIL VYcnoBust paBHOBecuda. Pacuer
COCTaBHBIX KOHCTPYKLIHM.
OTHOCHUTEJIBHO LIEHTpA. . N
Teopes map cu. Omnpenenenne ONOpHBIX peakuuil mpocreiimen 6anku. Crucrema CBA3aHHBIX
3 TpusescHnue tes. CocTaBHble Oanku, TpexXUIapHUPHbIE apkH, pambl. CTaTHUECKU
N OIpezieIuMbIe, HEOTIPEACIUMBbIE U TEOMETPUUYECKU U3MEHSEMbIE CUCTEMBI.
MIPOU3BOJILHOM CUCTEMBI
CHWJI K JaHHOMY LIEHTpY.
ITpoctpancTBeHHas crathka. CucTeMbl CWI M AP  NPOU3BOJIBHO
paclONOKEHHBIX B HIPOCTPAHCTBE. [IpuBeneHue  MPOU3BOJIBHOM
IIPOCTPAHCTBEHHOM CUCTEMBI CUJI K IIPOCTEUILIEMY BHITY.
. [IpuBeeHne mpou3BOJBLHON CHCTEMBI CUJI K 3aJJaHHOMY LIEHTpY. YCIIOBHE
paBHOBECHsI NPOCTPAHCTBEHHOM M IUIOCKOW IPOM3BOJIBHOW CHUCTEMBI CHIL
TpomsBombHas [TpuBenenue cuibl K 3a1aHHOMY 1IeHTpyY (Metox Ilyanco). IlpuBenennas cuna
4 U IIpUCOeIMHEHHas napa cuil. JlemMma Ilyanco. ['maBHBIM BEKTOP U IVIaBHBIN
IIPOCTPAHCTBEHHAS
CHCTEMA CHLL MOMEHT CHUCTEMBl, HUX BblUMCIEeHHE. OCHOBHBIE CIIy4al TPUBEIACHUS
IIPOU3BOJIBHONM ITPOCTPAHCTBEHHOM cucTeMbl cuil. (OCHOBHOE YCIOBHE
PaBHOBECHS] CHCTEMbI TMPOM3BOJIBHBIX CHJI. AHAJIUTHYECKOE YCIOBHE
PaBHOBECHSI CUCTEMBI ITPOU3BOJIBHBIX CHJI B IPOCTPAHCTBE U Ha IUIOCKOCTH.
3aBUCHUMOCTh MEXKJy TJIaBHBIMM BEKTOpaMH M TJIABHBIMH MOMEHTaMH
CUCTEMBI CHJI OTHOCUTEIIBHO JIBYX LEHTpOB. CTaTu4ecKrue NHBAPUAHTBI
Kunemaruka TOUKH.
Kunematuka touku. OmpeneneHne CKOPOCTH TOYKH BEKTOPHBIM U
KOOPJIMHATHBIM crioco0aMu, cBs3b criocoboB. EcrecTBennbie ocu. [Ipoexuus
7 KunemaTnka TOYkd. [CKOPOCTH Ha KacareiabHyro. OmnpenerneHHe yCKOPEHUsI TOYKH BEKTOPHBIM,
KOOPJIMHATHBIM M €CTECTBEHHBIMH criocobamu. KacaTenbHoe, HOpMalbHOE U
MOJIHOE YCKOPEHHUE, X MOJ0KEHUE B €CTECTBEHHBIX OCSIX KOOPAMHAT.
KuneMartuka nmpocTeimumx ABUKEHUIN TBEPJOTO TeNa
[ToctrynarenpHoe UM BpauaTeabHOE  JIBJKEHUE  TBEpAOro  Tena.
" KunemaTuka a6comrorao |1IOCTyIIaTeIbHOE JBMIKEHME TBEPAOro Tejla M €ro cpoiicrtea. Teopema o

TBEPJOTO Tea

CKOpPOCTAX, YCKOPEHUSX W TPACKTOPUSIX TOYEK MpPU MOCTYyNaTEIbHOM
JBUKEHUH TBEPJAOTO TENA.
Bpaiienue TBep10ro Tej1a BOKPYT HEMOABUKHON OCU. Y paBHEHUE




BpallaTeabHOro ABMKEeHHA. CKOPOCTH M YCKOPEHMS TOYEK BpallAlOIIErocs
TBEPAOrO TeJa. IpocTednIre MexaHusMmbl. llepenatodnble MeXaHU3MBI.
IIepenarounoe uucio.

MarpuyHble METO/IBI B

[1nockoe nBMXEHUE TBEPIOTO TEA.

TeopeMma o ClIOKEHUU CKOPOCTEH MPOU3BOJIBLHON TOYKH IJIOCKOH (DUTYPBI
Omnpenenenue ckopocreit uepez MLC.

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

9 KMHEMAaTHUKE. . .
Teopema 0 CKOPOCTSIX TOYEK TUIOCKOW (PUTYPHI U €€ CIeACTBUSA. MTHOBEHHBIH
nentp ckopocrei (MLC). Onpenenenne ¢ momornisio MIIC ckopocTeii Touek
riockoii ¢purypsl. Ilpumeps! pemenus 3anad. Henuneiinblie 3agaun.
TeopeMa o CIIOKEHUN YCKOPEHHUH MPOU3BOJIBLHON TOUKH IUIOCKON (DUTYPHI.
CamocrosiTenbHast paboTa 0 TEME «IUIOCKOE IBUKEHUEN

9 MarpuyHble METO/IBI B

KMHEMAaTHUKE. . . .

Teopema o croskeHHUH yCKOPEHUI MPOU3BOJILHOM TOUKH TIOCKOM (PUTYpHI.
CnoxHO€ TBUKEHUE TOUKH.
Brinaua 3aganust PI'PNe2 (3agaua4 -cii.aB)
KonTponbnas pabota

10 CnoxHO€ IBUKEHUE

TOYKHU. .

Cnoxnoe nBuxkenue. Teopema o cinoxkeHuu ckopocrei. Teopema Kopuonuca
0 CII0’)KeHHH ycKopeHui. Monyns u Hanpasienne KopuonucoBa yckopeHusl.
JuddepeHnnansabie ypaBHEHUS IBMKCHHUS MaTEPUATLHOU TOUKH.
[lepBas 3anauya TUHAMUKHU
Bropas 3aaua nuHamMuKu

13 JIHHAMEKA TOUKH ypaBHEHUS JBUKEHUSI MaTepUATbHON TOUKH.
[lepBas 3agaua TUHAMUKHU
Bropas 3amaua nuHamMuku
HavanbHble yca0BUS U UX BIUSHUE HA PE3YyJIbTaThl HCCIEOBAHUS IBHXKEHUS
Ha MpUMepe TUHAMHUKU MaTepualibHON Touku. Beimaua PI'PNe2, "Jlunamuka
I'DV30M0ABEMHON VCTAHOBKH"
OCHOBHBIE TEOPEMBI TUHAMUKHU.
Teopema o IBHKEHUU LIEHTpa Macc.
3aKOH COXpaHEHUs JBUKEHHUS LIEHTPa Macc.
OcHOBHBIE TEOPEMBI IMHAMUKH. (IIPOAOKEHNUE)
Teopema 00 W3MEHEHMM KOJIMYECTBA JBIKEHUS MEXAHUYECKOW CHUCTEMBI,
CJIEJICTBUS U3 TEOPEMBI.
Teopema 00 W3MEHEHHMH MOMEHTa Koilu4ecTBa IBWkKeHHs. CIEeICTBUS U3
TEOPEMBI

14 JnHamuka

MEXaHUUYECKON CUCTEMBI

KonuuecTBO NBMXKEHHS MaTepUATbHOM TOYKHM M MEXAHUYECKOW CHUCTEMBI.
TeopeMbl 00 M3MEHEHWHM KOJIMYECTBA JBIKCHHs. MOMEHTHI KOJIHMYECTBA
nBukeHust. TeopemMbl 00 N3MEHEHUH MOMEHTOB KOJIMYECTBA IBUKEHHUSI.
KonnuecTBo nBWXEeHHMs MarepuaabHOM Touyku. Teopema 00 W3MEHEHUU
KOJMYECTBA JBWKCHHUSI MaTepUAIbHON TOukd B AuddepeHiuanpbHOl U
WHTeTpaibHOW (opme u crieactBuss w3 Hee. Mmmynbc mnepeMeHHOW W
MOCTOSIHHOM cuibl. MIMmynbCc MoMeHTa cuibl. Teopema 00 HW3MEHEHUU
MOMEHTa KOJIMYECTBA JIBMKEHUS MATEPUAIbHOM TOYKA B HMHTErPATBHOU
¢dbopme. ['MaBHBIM BEKTOp KOJIHYECTBA ABM)KCHUS MEXaHUYECKOW CUCTEMBI.
Te(meMm 06 NRMEHEHUU TTARHOTO REKTONA KOMMUYUECTRA NMRUMKCHU I




MEXaHUYECKOW cucTeMbl B OU(QepeHIMaIbHON 1 UHTErpaIbHOM (popmax.
Beruncinenne TIaBHOTO BEKTOpa KOJMYECTBA JIBIDKCHHS MEXaHHYECKOU
CHCTEMBI.

Juddepenunanbaple ypaBHEHHS JBHKEHUS MEXaHUYECKON CHCTEMBI

i Bbluncnenre = KMHETUYECKOTO  MOMEHTAa  MEXaHHYECKOW  CHCTEMBI
MHAMUKA
14 N OTHOCHUTEIBHO IIPOMU3BOJIBHOTO IIEHTpAa MW ILIEHTpPAa MacC CHUCTEMBEL.
MEXaHUYECKON CUCTEMBI
HuddepenunansHoe ypaBHEHHE BpallleHHUs TBEPAOrO Teida BOKPYT
HETIOJIBUKHOM OCH.
Teopema 06 U3MEHEHUH KHHETUYECKON IHEPTUU
1 Bbruncnenre KHHETUYECKOW SHEPrUU B Pa3IMYHBIX CIIydasx JBUKCHHS
MHAMUKA 9
14 . a0CoJIIOTHO TBepAoro Tena. Teopema 00 U3MEHEHUM KMHETHYECKOW YHEPTUU
MEXaHUYECKON CUCTEMBI 9 o N
MEXaHUYECKOM CUCTEMBbI B TUHEIHON U HEMTMHEITHON OCTaHOBKE.
AHanuTHueckas MexaHuka. [[puHIHMI BUPTYaNbHBIX MEpeMENIeHUH, obiee
AHanuTthueckas YpaBHEHUE AUHAMUKH.
Mmexanuka. [Ipuniun  (Onpenenenre ONOPHBIX PEAaKIUi B CTaTHYECKU ONPEIEIUMBIX CHCTEMAaX C
15 BUPTYaIbHBIX MTOMOILBbIO TPUHIIUIIA BUPTYATIbHBIX IE€PEMELICHUMN.
nepemernenuit. Oomee |(IIpuMeneHure NpuHIMIIA BO3MOXKHBIX IEPEMELICHUH K PEIICHUIO 3a1a4 O
ypaBHEHHE AUHAMHUKHA. |PaBHOBECHM CHJI, INPHIOXKEHHBIX K MEXaHMYECKOM CUCTEME C OJHOM
CTETIEHBIO CBOOO/IBI.
O06001IeHHBIC O00011IeHHBIE KOOPIMHATBI, CKOPOCTH U 0000IIIEHHBIC CHITHI.
KOOpAMHATHI, CKopocTH U |YpaBHenue Jlarpanxka Il pona.
16 0000mennsle cunpl.  |KoHTposbHaA paboTa
Vpasuenue Jlarpanxka II [[Ipumenenne o0Omero ypaBHEHHs TMHAMUKU K HMCCIIEIOBAHMIO JIBUKEHHUS
pona. MEXaHUYECKON CUCTEMBI C OJHOM CTETIEHbIO CBOOOIBI
[TpstmonuHeiiHble KosiebaHusl MaTepralibHOM Touku. CBOOOAHbBIE KOJIEOaHMUS.
Konebanus Touku u
N Teopewms! Jlarpanxa — {upuxiie u A. M. JlsnyHoBa
17 | mexanuueckoi cuCTeMbl
¢ 1 crenennto cBOOOIbI
Marnsie kosie0aHusI MEXaHUYECKUX CHUCTEM.
PaBHOBecue. VYcroitunBocTh paBHOBecus. KoneOaHus OKOIO MOJOXKEHUS
paBHOBeECHS.
Konebanus Touku u
17 | mexanuueckoii cucreMsl (KuHeTHueckas U MOTEHIIMAIbHAS DHEPTUSI CUCTEMBI TIPU MaJIbIX KOJICOaHHSIX
¢ 1 crenenbro cBOOOABI |0KOJIO YCTOHYHMBOTO MOJIOKEHHUS paBHOBeCHs. VX mpencTaBieHue
B BUJIE KBAJPAaTUIHBIX (OPM OOOOIIEHHBIX CKOPOCTEN M KOOPIUHAT.
YceroitunBocTh 1o CUIIBBECTY.
Crny4aii mpou3BOJIbHON BO3MYIIAIOLIEH CHIIbI
Konebanus Touku u
. HuddepennmanbHoe ypaBHEHHE ABUKEHHUS CUCTEMBI B OOIIEM ciydae MpH
17 | MexaHMUYECKOI CHCTEMBI

¢ 1 cTenenno cBOOOIEI

JeUCTBUH KOHCCPBATUBHLIX CHJI, CUJI COIIPOTUBJICHUA 1 BOSMYIIAOMIUX CUJI,
HN3MCHAIOMIUXCA IO TAapMOHHUYCCKOMY 3aKOHY

5.3. CamocrosrenbHas paboTa o

OyJaroImuXCs

Ne | HaumenoBanue paznena .
ConeprkaHne caMOCTOSTEIHFHON paboThI
pas3n| MUCHMIUIMHBI U TEMBI
OCHOBHBIE TIOHSTHS M |CaMOCTOSITeNIbHAs paboTa paboTa
akcoMbl. CBsi3u 1 ux |M3yueHue  MarepuanoB  JIEKI[UH, PEKOMEHJOBAHHOW  JIUTEPATYPHI,
1 peakuuu. [[puHIMIT  |BBIMOJHEHUE 33/1a4u 2, 4acTh 1.
0CBOOOXKIAEMOCTH OT
cBs3eit. Cucrema
CXOJIALIMXCS CUIL.
2 IHocKas cTaTHKA. CamocTtosTenpHas paboTta




p N3yuenue  MarepuanoB  JICKUUN, PEKOMEHIOBAaHHOM  JIUTEPATYPBI,
acuer QepM.
(bep BBIIIOJIHEHME 3a1aun 1.
CamocrosrenbHas pabora
MomeHT cuibl N .
WN3ydyenne  MmarTepuanoB  JIEKIMH, PEKOMEHIOBAHHOM  JIMTEPaTypHI,

OTHOCHUTEJIBHO LIEHTpA.
Teopus map cui.

BBIIIOJIHCHUEC 3aJa4H, 4acTh2.

3
[IpuBenenue
IIPOU3BOJILHOM CUCTEMBI
CHWJI K JaHHOMY IICHTDY.
[IpousBoLHAs CamocrosiTenbHas paboTa
4 npocrpancTBeHHas  |MI3y4eHne MaTepuaos JEKUHH, PEKOMEHI0BAHHOM JIMTEPATYPbI, OArOTOBKA
cCUCTEMA CUJI. K KOHTpOJ‘IbHOfI pa60Te.
CamocrosiTenbHas paboTa
TpeHue ckonbxeHus u . .
5 N3yuenne marepuanoB JIEKIUH, PEKOMEHIOBAHHON JUTEPAaTyphl, peUICHUE
TpEHUE KaueHus
3a/1a4 U3 cOopHrKa Meriepckoro.
CamocrosiTenbHas paboTa
7 Kunemaruka Touku. |VI3ydeHne  MaTepuajgoB  JIEKIHUHA, PEKOMEHJOBAHHON  JUTEpaTyphl,
BBITIOJIHEHUE 337124 1.
CamocrositenbHas padbora
Kunemaruka abcomoTHO . "
8 WN3ydyenne  MmarepuanoB  JIEKIHUHA, PEKOMEHIOBAHHOM  JIUTEPaTyphl,
TB ro T
cepAoro Tena BBITIOJIHCHHUE 3a71a4H 2.
CamocTosTenbHas paboTa
MatpuyHbie METOIbI B . .
9 N3yuenne  mMarepuanoB  JIGKIMHA, PEKOMEHJOBAaHHOM  JIMTEpPATYpHI,
KUHEMaTHUKeE. o
BBITIOJTHEHHE 33/1a4M 3, MOJArOTOBKA K KOHTPOJIbHOM padoTe.
CamocrositenbHas padbora
CnoxHO€ TBUKEHUE . .
10 WN3ydyenne  martepuanaoB  JEKUUH, PEKOMEHIOBAHHON  JUTEpaTyphl,
TOYKH. .
BhITIOJIHEHUE 3a7aun 4, PI'P2, moaroroBka k KOHTPOIBHOM padorTe.
camocTosITeNIbHasE paboTa
13 JInHAMUKA TOYKH N3yuenne  MarepuanoB  JIEKUMHA, PEKOMEHJOBAaHHON  JIUTEpaTyphl,
BBIIIOJIHEHME 3a0a49u 1.
CamocrosiTenbHas paboTa
JmHamMuka o N
14 N N3yuenne  MarepuanoB  JIEKUUH, PEKOMEHJOBAaHHOM  JIMTEpaTyphl,
MEXaHUYECKON CUCTEMBI .
BBHITIOJTHEHHE 33/1a4H 2, TIOJArOTOBKA K KOHTPOJIbHOM padoTe.
AHanutauyeckas CamocrosTenbHas paboTa
MexaHuka. [Ippanun  |M3yyenne — MarepuanoB  JIGKIMH,  PEKOMEHIOBAaHHOM  JIMTEpaTyphl,
15 BUPTYaJIbHBIX BBINOJIHEHHE 3a7aun 3, PI'P3,
nepemenieHuit. O6mee
YpaBHEHUE AUHAMUKH.
O0600611eHHbIE CamocrosrenbHas pabora
KOOPJIMHATHI, CKOPOCTH U |[3yueHne  MarepuaioB  JIGKIIMWA, PEKOMEHJOBAaHHOW  JIMTEPATypHl,
16 0000IIIeHHBIE CUIBL.  |BBINONHEHHE 3agauu 4, PI'P3,
VYpaBuenue Jlarpanxka II
poja.
CamocrosiTenbHas paboTa
Konebarnus Touxu n N3ydyenue martepuanoB JICKIHM, PEKOMEHJIOBAHHOW JIMTEPAT CHICHUE
. bI, pEIICHU
17 | mexannueckoif cucremst | . 2 p N g PATypRL, P
3a/1a4, IPeIJI0KEHHBIX MPEenogaBaTeIemM
¢ 1 crenenpro CBOOOTBI
CamocrosiTenbHas paboTa
Kornebarnus Touxu n N3ydyenue martepuanoB JIEKIHM, PEKOMEHJAOBAHHOW JIMTEPATYPHI, PEUICHUE
17 | mexannueckoit cuctemst | . 5 P » P PatypeL, P

¢ 1 crenespro cBOOOIEI

3aaY, MPEIJIOKCHHBIX NPCIIOAaBATCIICM




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4aKIIMXCS M0 TUCHUIIMHE (MOILYJII0)

[IporpamMmmoil AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSITHI, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMaTHU3UPOBAHHBIN MaTepuai, MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHH, MpeArnoyararoinmx
3aKperyieHue M3y4eHHOr0 Marepuaia M (OopMHUpOBaHUE y OOydYaIOIMIUXCS HEOOXOMUMBIX 3HAHUH, YMEHUH H
HaBbIKOB. Kpome TOro, BakKHEMIIMM 3TanoM HW3Y4Y€HHs AUCLMILIUHBI SIBISIETCS CaMOCTOSITENIbHAsg paboTta
o0yJaromuxcs C MCIOJIB30BAaHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00Bbem camocToATenbHOM paboThI 0 TUCIMITIIMHE BKIIOYAETCS CIIeIyIoIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLUIUIMHBL

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOJTOTOBKA K J1abopaTopHOil paboTe;

- BBIIIOJHEHUE 33124 KOHTPOJIBHBIX PadoT.

3a10roM ycreurHoro OCBOEHUS 3TOW TUCIUILIUHBI SBJSETCS 00s3aTeNbHOE MOCEHICHUE JIEKIIMOHHBIX,
MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHH, TaK KaK MPOMYCK OJHOTO (TeM 0oJiee HECKOJIbKUX) 3aHITHIA MOXET
OCJIO)KHUTh OCBOEHME pa3lenoB Kypca. Ha mpakTuueckux 3aHATUSAX MaTepuall, U3JI0KEHHBIA Ha JIEKIUSX.
3aKpEIUISIETCS BBIMIOJHEHUEM KOHTPOJIBHBIX PabOT MO TeMaM JUCUUILTMHEI corsacHo PIT/I.

[Tpuctynas K U3y4EeHUIO TUCHUIUIMHBI, HEOOXOAUMO B MIEPBYIO OYEpEIb O3HAKOMHUTHCS COJIEP:KaHUEM
PIIJA nns cTyneHTOB OuYHOW (opMBI OOydeHHs, a TaKkKe METOIWYECKHMMHU YKa3aHUSAMH II0 OpraHH3alyu
CaMOCTOSITENTLHOM pabOThI U OJATOTOBKU K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSITHUSIM.

[Ipu moaroToBKE K MPAKTUUECKUM M Ja0OPATOPHBIM 3aHSATHSIM U B pAMKaX CaMOCTOSITEIbHOU PabOThI 11O
M3YYECHUIO TUCHUIUIMHBI 00yYaroMcst He0OX0AUMO:

- TOBTOPHUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSATUU MaTepUal U JIOMOJHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- IPpU  CaMOCTOSITEIbBHOM HW3Y4YEHHUHM TEOPETUYECKOM TEMBbl CJeNaTh KOHCIEKT, HCIOIb3Ys
pekomenoBanusle B PI1J[ ncrounukuy;

- BBINOJHUTH MPAKTUYECKUE B paMKaX U3y4aeMON TEMBI;

- 03HAKOMUTCS C METOJAMYECKUMHU PEKOMEHJAIUSIMU K BBIMOJIHEHHIO TA00OPaTOPHO paboOThI;

- TOJTOTOBUTH OTYET IO BHITIOJIHEHHOMN JabopaTopHOi paboTe

- IOArOTOBUTHCA K IPOMEKYTOYHOM aTTECTALIUH.

WtoromM n3yueHus: TUCHUTITUHBI SBISICTCS DK3aMEH.

CTyneHTsl, He POIIEIIINe aTTECTAIUIO 10 TPaUKy CECCUU, TOKHBI TUKBUANPOBATH 33J0JIKEHHOCTH B
YCTaHOBJIEHHOM MOPSJIKE.

7. OueHoYHbIe MATEPUAJIbI /JIsl NMPOBEdEeHNUs] TEKYIIero KOHTPOJIs YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIIMH ¢ yKa3aHUEM ATaIoB X (JOPMUPOBAHMSI B MPOIIECCE OCBOCHUS JUCITUILTUHBI

Kon u HanmeHoBaHue
Ne KonTponupyemsle paziensl AMCLUIIINHBI . Bun onenounoro
MHAMKATOpa KOHTPOJIUPYEMOM

n/m (Moyist) KOMIIETEHIIHH cpeacTBa

OCHOBHBIE TTOHATUSI U aKCUOMEI. CBS3H U HUX OIIK-11.1, OTIK-11.2, OTIK-
1 |peakumu. IlpuHIMD O0CBOOOXKIAEMOCTH OT 11.3 3amayval
cBs3er. CucreMa CXOOSIINXCS CUIL. '

OIIK-11.1, OIIK-11.2, OIIK- (3agaga2

2 [IInockas cratuka. Pacder depm.
bep 11.3 KOHTpOJIbHAasI paboTa

MOMEHT CUJTbl OTHOCUTENBHO LIeHTpa. Teopus
3 |map cmn. IlpuBemeHue  TPOU3BOIBHOU OIlK-11.1, OIIK-11.3
CHUCTEMBI CHJI K IaHHOMY IIEHTDY.

KonTposnbnas pabora 1,
OIIK-11.1, OINK-11.3 "Pacyer peakumii cBsizei
paMbl 1 hepMbl"

HpOI/ISBOHLHaH MNPOCTPAHCTBCHHAA CHUCTCMaA
CHII.

5 |TpeHnue ckonpx)eHUS U TPEHUE KaueHUs OIIK-11.1, OINK-11.3




BrImonHeHEe  TECTOBBIX
OIIK-11.1, OIIK-11.2, OIIK- |3aganuii o TeME
6 |3auer
11.3 "Cratuka a0COJIFOTHO
TBepaoro reua'
7 |KuHemaTHKa TOYKH. OIIK-11.1, OIIK-11.3 3amayal.
8 |KunemaTtuka abCONFOTHO TBEPIOTO TEIa OIIK-11.1, OIIK-11.3 3agaua?
OIIK-11.1, OIIK-11.3, OIIK-
9 |MarpuvHbie METO/Ibl B KHHEMATHUKE. 112 3amaua 3
10 |CnoxHOE IBUKEHUE TOYKU. OIIK-11.1, OIIK-11.3 3anasa4
CamocrosrenbHas padoTa
OIIK-11.1, OIIK-11.2, OIIK-
11 [Wnas xoHTakTHas paboTa 113
OIIK-11.1, OIIK-11.2, OIIK-
12 |3auer
11.3
13 |[duHamuka TOYKH OHK-11.1, %I}Ié-l 1.2, OHK- 3anaval
3amaua 2, KonTponbHas
. OIIK-11.1, OIIK-11.2, OIIK- |pa6ora N2 "]luHamwuka
14 |IluHaMuKa MEXaHUYECKOM CUCTEMBI N
11.3 Ipy30I0bEMHON
YCTaHOBKH''.
AHanutnyeckast MEXaHHUKa. [TpuHIUT
15 |BupryanbHbIX HepeMEeLICHUH. Ob6uee OIIK-11.1, OIIK-11.3 PI'PNe2, 3anaua 2,3,4
ypaBHEHHUE JMHAMUKH.
O0o0O0mIeHHbIE  KOOPAMHATHI, CKOPOCTH H
16 |0000IIEHHBIE CUIIBL. OIIK-11.1, OIIK-11.3 PI'PNe2. 3anauad
Ypasuenue Jlarpanyka Il poaa.
17 Konebannst TOUKH 1 MEXaHUYECKON CUCTEMEL C OITK-11.1, OTTK-11.3 —
1 cTeneHbo cBOOOILI
OIIK-11.1, OIIK-11.2, OIIK-
18 |WNHas koHTakTHas paboTa 113
OIIK-11.1, OIIK-11.2, OIIK-
19 |Ox3amen

11.3




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIIUI B MPOIIEcCe OCBOSCHUS AUCIUITIINHBI

Konrponsnas padora Nel(Cratuka, "Pacuer peakumii cBsizeil pambl U Gpepmbl')

(KOMIUICKT 3aJIaHUi JIJIs1 KOHTPOJIBHON pabOThI)

(1 mpoBepku chOpPMUPOBAHHOCTH MHIUKATOpa qocTikeHuit kommereHnuid OIMK-11.1, OIIK- 11.2,
OIlK-11.4, OIIK-11.6, OIIK-11.7

KommuiekT 3amanuii pasmeriex o aapecy: DMMOC Moodle

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

Konrtponsnas padora Ne2 ([unamuka, "JlnHamMuka rpy30mnoabeMHON YCTaHOBKHU")

(KOMIUIEKT 3aJIaHu JIsl KOHTPOJIBHOW paboThI)

(s mpoBepku chOPMUPOBAHHOCTH MHIUKATOpa qoctixkenuit kommereHnuid OIIK-11.1, OIIK- 11.2,
OIlK-11.4, OIIK-11.6, OIIK-11.7

KommuiekT 3amanuii pasmeriex o aapecy: DMMOC Moodle

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

Camocrosrenbabie padoTsl (CP)

(1 poBepKH CHOPMUPOBAHHOCTH UHIUKATOpa qocTkenuit kommnerenuuit (OI1K-1.4, OIIK-1.5)

1. ITpoekuust cuibl Ha OCh, Ha MJIOCKOCTb.

2. Onpenenenue peakuuii cBsi3eil cocTaBHON (COUJICHEHHOM) MIIOCKOH KOHCTPYKIIMH.

3. Onpezenenne yCUianil B CTEPKHIX IIOCKON (epMBI.

4. ITnockoe aBmxeHue TBeporo tena. OnpeesneHne CKOpoCcTe.

5. Teopema 06 U3MEHEHUH KUHETUYECKOM SHEPTUU.

6. [TpyHIIUIT BOBMOKHBIX MTEPEMEIICHUH.

CamocrosTenbHble pabOTHI BBIIOIHIIOTCA HAa MPAKTHYECKUX 3aHATHSX 110 33/JaHUSM COCTABJICHHBIM
MpernojaBaTesieM.

KomriekTsl 3aaHuii 17151 CAaMOCTOSATENBHBIX pa0oT (00pasiisl) cM. puitokeHust 1-6.

3amaua 1-6 (g mpoBepku cHOPMUPOBAHHOCTU WMHIMKATOpa JocTrkeHud kommerenumit (OITK-1.4,
OIIK-1.5)

KommiekT 3aanuii pasmeriex mo aapecy: DMOC Moodle

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

TecTrl

TecToBBIC 3alaHUSA BBIIOJHAKOTCA CTYACHTAMU IPU 3alIUTC UWHAUBUAYAJIbHBIX SaﬂaHHﬁ, BXOOAIIHUX B
COCTaB KOHTPOJIBHBIX pa60T.

BapI/IaHTLI TECTOBBIX 3al{aHI/II>'I COJACPpKATCA B 0aHKe TECTOBBIX SaﬂaHI/Iﬁ KOHTCHTa AWCHMIIJIMHBI Ha
nopTaie auctaHionHoro ooyduenus https://moodle.spbgasu.ru/course/view.php? id=4855&notifyeditingon=1#

7.3. Cucrema OLIEHHBAHHS PE3yJIbTATOB OOYYEHHS MO AUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YsI HAYYHbIE IOCTHIKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS JUIsl BHIOOpA METOIMKHY BBITTOJHEHHS 3aJaHUI;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH M JIOTHYECKH MTPABHILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTUE B IPYNIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUS 33134 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIB30BAHNE HAYYHON TEPMHUHOJIOTUHN, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM yUEOHON NUCLUILIMHBI, YMEHUE €TI0 UCIIO0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS MUCbMEHHON pabOThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroINXCsl
1. 1-i1 paznen: CTATUKA
1. AKCMOMBI CTaTUKH.
2. MexaHM4YeCKHe CBSA3H U UX PEaKIUu.
Tema 1. Cuctema cXoasAIUXCs CUIL.
3.0mnpeneneHne paBHOIECHCTBYIOMIECH TEOMETPUUECKIM CTIOCOOOM.
4.YcnoBus paBHOBECHS M YPAaBHEHUSI PABHOBECHSI CXOISALINXCS CUIT
5. Teopema 0 paBHOBECHHU TPEX HEMAPAIIIETbHBIX CHII.
Tema 2. IIpou3sBosibHasA cucTeMa CUJl B IPOCTPAHCTBE U HA MJIOCKOCTH.
6. MOMEHT CHJIbI OTHOCHUTENIBHO IIEHTPA Ha MJIOCKOCTH.
7. MOMEHT CUJIBI OTHOCUTEIIBLHO LIEHTPA B IPOCTPAHCTBE.
8. MOMEHT CuJIBI OTHOCHTEIIBHO OCH.
9. ITapa cun 1 ee MOMEHT Ha INIOCKOCTH U B IIPOCTPAHCTBE.
10. ITpuBeneHue cuibl K TaHHOMY HEHTPY 1o criocody IyaHco.
11. OcHOBHBIE TEOPEMBI O TAPAX CHJL
12. IlpuBeneHne MpoU3BOIBHOM MPOCTPAHCTBEHHON CUCTEMBI CHJI K JAHHOMY LIEHTPY.
13. I'naBHbBIN BEKTOP U ITIABHBIM MOMEHT CUCTEMBI CHJL.
14. YpaBHeHus: paBHOBECHS TPOU3BOJIBHON CUCTEMBI CHJI B ITIPOCTPAHCTBE.




15. Paznuunble ciiydau NPUBEACHUS IJIOCKOW MPOU3BOIBLHON CUCTEMBI CHII K 3aIaHHOMY LIEHTPY.

16. YcnoBue u ypaBHEHUsI paBHOBECHUS IJIOCKON IPOU3BOJIBHON CUCTEMBI CHII

Tewma 3. CtaTH4ecKuii pacueT MIOCKUX (hepMm.

17. lonsarue o ¢pepme. CraTuueckast ONMpeaeIMMOCTh U TeOMETPHUIECKasi HEU3MEHAEMOCTh (epM.

18. Pacuet miockux ¢gepM C MOMOIIBIO ClIoco0a BhIPE3aHuUs y3JI0B

19. Pacuer miockux depm MeTo1oM ceueHuit (cnocod Purrepa).

Tema 4. PaBHOBecue cuil, MPUIIOKEHHBIX K CUCTEME TBEP/IBIX TeJl Ha MIIOCKOCTH.

20. YcToH4MBOCTh IPOTUB ONPOKHUIBIBAHUS.

Tema 5. TpeHue CKOJIbKEHUS U TPEHUE KAaUCHUS.

21. CuenuieHue u TpeHue ckoabxeHus. Konyc cuenienus.

22. IlonsiTe 0 TpEHUU KayeHUS.

Tema 6. JlonoaHUTENbHBIE BOIPOCH UCCIIEI0BAHUS POU3BOIBHON MPOCTPAHCTBEHHOM CHCTEMBI CHUII.

23. PaznuuHble cayyau NPUBEICHUS MPOU3BOJIBHOMN MPOCTPAHCTBEHHONW CUCTEMBI K JAHHOMY LIEHTPY.

24. Jlunama (CUJIOBOM BHHT).

Tema 7. LleHTp TSHKECTH.

25. llenTp napamienbHbIX CUJL.

26. Llentp TsxecTn oObeMa, TUIOMIAIH, IUHHUH.

27. CraTu4ecKkue MOMEHTHI IUIOIAN

2-1i paznen. KHUHEMATHKA.

Tema 8. Kunemartuka TOYKH.

1. OmpeneneHre CKOPOCTU U YCKOPEHHSI TOUKH MPU BEKTOPHOM M KOOPAMHATHOM CIIOCO0aX 3a/1aHuUs ee
JIBUKEHMUSL.

2. OnpeneneHre CKOPOCTH U YCKOPEHHUs TOYKU MPU €CTECTBEHHOM CIOCO0e 3a/laHus ee ABMKECHUSA. 3.
KacarenbHoe 1 HOpMaJIbHOE YCKOPEHUS TOUKU U UX (PU3MUECKUI CMBICIT.

4. Knaccudukanus IBHKEHUN TOYKH TI0 YCKOPCHHSM.

5. PaBHOMEpHOE M PaBHOIIEPEMEHHOE JBUKEHHUE TOUKHU.

Tema 9. TlocTynarenbHOe ABM)KEHUE TBEPIOTO TETA.

6. Teopema 0 CKOpPOCTAX, YCKOPEHUSAX U TPAEKTOPUSIX TOUEK IIPU MOCTYNATEIbHOM JBUKEHUH TBEPIOTO
Tena.

Tema 10. Bpamenue TBepioro Tena BOKpYT HEMOABM)KHOM OCH.

7. BpailieHne TBEpI0ro Tejaa BOKpYT HEMOABHKHOM OCH. YpaBHEHHE BPallaTeIbHOTO IBUKEHUS.

8. CKOpOCTH M YCKOPEHHUS TOYEK BPAIIAIOIIETOCs TBEPIOTO Tea.

9. Ilepenatounslie Mexanu3msl. llepenarounoe uncio.

Tema 11. ITnockoe nBH>KEHUE TBEPIOTO TEIA.

10. YpaBHeHUs IIIOCKOTO IBHKEHUS.

11. Teopema 0 cKOpPOCTSAX TOUYEK IUIOCKON (PUTYpHI U €€ CIIEACTBUS.

12. MrHOBEHHBII LEHTp CKOPOCTEW. Pa3znuuHble ciiydan ONpeAeNeHUs IOJO0XKEHUS MIHOBEHHOI'O
LIEHTPa CKOPOCTEM.

13. Teopema 00 yCKOpEHHSIX TOUYEK MIOCKOH (pUrypsl.

2-5 mpomexytouHas arrecrars (OK3AMEH)

Tema 12. Cdepuueckoe IBHKEHUE TBEPIOTO Tea.

14. Yrasl Diinepa. YpaBHeHuUs: chepuyecKoro JIBHKEHUSI.

15. Omnpenenenue ckopocTeit ToUeK MpH cHepuIeckoM JIBUKECHUU.
16. Teopema PuBanbsca 06 yCKOpEHHSIX TOUEK MPU c(HepruuecKOM JABHKEHUU.
Tema 13. O0muii cryvaii TBHXKEHUS TBEPOTO TeNa.

17.YpaBHeHnune nBrukeHus. TeopemMa 0 CKOPOCTAX TOUYEK TBEPAOIO TENA.
18. Teopema 00 YCKOpEHUSIX TOYEK.

Tema 14. CnoxHoe IBMIKEHIE TOUKH.

19.Teopema 0 CI10KEHUN CKOPOCTEM.

20. Teopema Kopunonuca.

21. Monayns u HanpaBieHue yckopenus Kopunosnnca.

Tewma 15. CnoskHOE TBUKEHHE TBEPOTO TeEJa.

22. CnoxeHue MOoCTyNaTeNbHbIX IBUKEHUN TBEPAOIO TEA.



23. CrnoxeHue BpallleHuH TBEPIOTO TeJIa BOKPYT MapalICIbHbBIX OCEH.

24. CnoxeHue BpallleHU TBEpI0Tro Tela BOKPYT NEPECEKAIOIIUXCS OCEeil.

2-s1 npomexxyrounas arrectanus (JK3AMEH)

3-ii pazgen. JUHAMUKA.

Tema 16. [IuddepeHmanbable ypaBHEHUS IBWKEHUS MaTepUaIbHON TOYKU. JI[BE OCHOBHBIC 3aadyu
JTUHAMUKH.

1. AkcuomMbl TMHAMUKH (OCHOBHBIE 3aKOHBI KJIaccuyeckoil MexaHnuku [ anunes-HpioToHa).

2. Juddepenunanbubie ypaBHEHHUS ABIKEHHUS MAaTEPHAIbHON TOUKU B IPSMOYTOJIBHBIX JIEKAPTOBBIX U
€CTECTBEHHBIX KOOpAUHATAX.

3. JIBe OCHOBHBIC 33/1a4M TUHAMUKH.

Tema 17. JluHaMyKa MEXaHUYECKOM CHCTEMEL.

4. TlonsiTHE O LEHTPE MACC U €ro KOOPAUHATHI.

6. Teopema 0 ABMKEHUU LIEHTPA MacC U CIEICTBUS U3 HEe.

7. IlpuMeHeHHEe TEOpEMBI K aHAIU3y JBUKEHUS KOJIECHBIX TPAHCIOPTHBIX CPECTB.

Tema 18. KonnuecTBo JBMKEHHSI MAaTEPUATILHOM TOUYKH M MEXAHUYECKOW CUCTEMBI.

8. KosinuecTBoO ABM)KEHUS MAaTEPUATIbHOM TOUKH U MEXAaHUUYECKON CUCTEMBI.

9. Teopembl 00 U3BMEHEHUHU KOJIUYECTBA IBUKEHUSI.

10. MoMeHTBI KOJTMYECTBA ABUKCHUSI.

11. Teopembl 06 U3MEHEHUN MOMEHTOB KOJTUYECTBA ABUKCHHUS.

12.KonuuecTBO ABIKEHHSI MaTepUANbHOW TOUYKW. Teopema 00 M3MEHEHHHM KOJIMYECTBA IBIIKECHUS
MaTepUuaIbHON TOUKH B TU((depeHIInaTbHON U HHTETPabHOM opMe U CIIe/ICTBUS U3 Hee.

13. IMnynbc nepeMeHHON U OCTOSIHHOM cuiibl. IMITyJIb¢ MOMEHTa CHIIBI.

14. Teopema 00 MU3MEHEHMH MOMEHTA KOJIMYECTBA ABM)KCHUS MATEPUAIBHON TOUKH B MHTETPAIBLHOMN
dopme.

15. TI'naBHBIM BEKTOp KOJMYECTBA IBMKCHHS MEXaHWYECKOW cucTeMbl. TeopeMbl 00 H3MEHEHUU
TJIABHOTO BEKTOpAa KOJHMYECTBA IBIMIKEHHUS MEXaHWYECKOW cHcTeMbl B JAudepeHInalbHOW U MHTETpaIbHOU
dhopmax.

Tema 19. MoMeHTbI HHEPLIUU TBEPBIX TEJL.

16. MoMeHTBI HHEpLIUU TBEPAOTO TeJla OTHOCUTEIBHO OcU. Pannyc nnepuuu.

17. MOMEHTBI MHEPIMU OTHOCUTEJIBHO KOOPJIMHATHBIX OCEH, KOOPAMHATHBIX IUIOCKOCTEH M Ha-daja
KOOpJUHAT.

18. Teopema llITeitHepa 0 MOMEHTaX UHEPIIMUA OTHOCUTEIHHO MapaJIICIbHBIX OCEH.

Tema 20. JluHaMMKa BpalaTeJIbHOTO U IJIOCKOTO JBMKEHUM TBEPIOTO TeENa.

19. BrluncieHne KMHETHYECKOTO MOMEHTa MEXaHWYECKOH CHCTEMBI OTHOCHTEIHHO MPOH3BOJIHLHOTO
LIEHTPA U LIEHTPa Macc CUCTEMBI.

20. lucddepennmanbHoe ypaBHEHHE BpaAIlleHUsI TBEPAOTO TeJla BOKPYT HEMOBUKHON OCH.

21. InddepennuanbHoe ypaBHEHUE MJIOCKOTO JIBH)KEHUS.

22. PaGoTa ¥ MOIITHOCTH CHJIBI. DJIeMeHTapHas padoTa.

23. Pabora cuibl TSDKECTH U CUIIBI YIIPYTOCTH.

Tema 22. KuneTnueckasi 3HEprusi MaTepuaJbHON TOYKM U MEXaHMYECKOW cuctembl. Teopema 00
W3MEHEHNU KHHETUYECKON DHEPIHH.

24. Kunernueckasi sHeprusi MaTepuaibHol Touku. Teopema 00 M3MEHEHMM KUHETHYECKOM 3HEpPruu
MaTepHabHON TOUYKH B JU(PepeHIMaIbHON U HHTErpalbHOM popmax.

25. Kwunermueckas sHeprus MexaHndeckou cucreMsl. Teopema Kenwra.

26. BoluncieHne KUHETHYECKOW SHEPTHH B Pa3JIMYHBIX CIy4asx ABMKEHUsS aOCOIIOTHO TBEPIOTO Tea.

27. Teopema 00 N3MEHEHUN KUHETUYECKOW SYHEPTUH MEXaHUUYECKON CUCTEMBI.

Tema 23. Jlunamuka cepuuecKkoro IBHKEHUSI.

28. JluHaMHuueckre ypaBHEHUs Duiepa.

Tema 24. OcHOBBI TEOpUU yJapa.

29. SBnenue ynapa. Ilpsamoit nenTpanbHbli ynap aAByx Ten. Koadduiment BoccTaHOBIEHUS NpU
ynaape.

30. IMorepst kKHHETHYECKOH 3HEeprun NpH yaape. Teopema KapHo.

31. YaapHble MalInHbI.

Tema 25. OCHOBBI TEOPUHU CHUIIOBOTO TTOJISI.

32. IlorennunansHoe cunosoe nose. [loTeHnuanpHas sHeprus. 3aKoH COXpaHEHHS MOJTHON



MEXaHMYECKOI 3HEePTUU B NOTEHIMAIBHOM CHJIOBOM IIOJIE.

Tema 26. [Ipunuun J{anambepa.

33. Ilpunanun Janambepa a1 MaTepuaibHOM TOYKH U MEXaHUIECKON CHCTEMBI (METOT KHHETOCTATHKH ).

34. Cuna nHepuuu MaTepuanbHoi Touku. KacaTenbHas 1 HopMaslbHasl CUJIbl MHEPLIUU.

35. TIlpunamun JlamamOepa (METOJ KHHETOCTATUKH) MJIs MaT€PUATbHOM TOYKM M MEXaHHMYECKOU
CUCTEMBI

Tewma 27. ITpuHIIUIT BOBMOXKHBIX ITEpEMEIICHUI 1 00Ilee YpaBHCHHUE THHAMUKH.

36. Bo3moxnoe nepemernenue. Kimaccuduxarust cBsizeit MEXaHUYECKOW CUCTEMBI.

37. TlpuHUUIIBI BO3MOXHBIX MEPEMENICHUNA U CKOPOCTEM.

38. Ob1iee ypaBHEHHUE TUHAMUKH.

Tema 28. YpaBuenus Jlarpanxa BTOporo poja.

39. O6001IeHHBIE KOOPAMHATHI U YUCIIO CTeneHel cBoOoabl. O000IEHHBIE CKOPOCTH.

40. OO6oO6meHHbIC CUIIBI. Y paBHEeHUs Jlarpanka BTOpOro poa.

41ITpsmonuHeitHble Koiebanus MaTepranbHON ToukH. CBOOOAHBIE KOIEOaHMUS.

42.CB00O0IHBIE KOJIEOAHUS MTPU BSI3KOM COTIPOTHBIICHUH.

43 .Maubie KoJleOaHHsI MEXaHUYECKUX CUCTEM.

PaBHoBecue. YcroitunBocTsh paBHOBecHs. Konebanust 0Koyo nojaoKeHus: paBHOBECHSI.

44.Cnyyait Tpor3BOJIbHONW BO3MYIIAOIIEH CHJTBI

7.4.2. [lpakTryeckue 3aJaHus 115l TIPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJaroIInXCst

Tunosble 3agaHus ISl IPOMEKYTOYHOM aTTeCTallMU PEICTaBIeHbI B mpuioxeHusx PIT.

Hus xortpons popmupoBanus komnerenmuu OITK-11.6, OIIK-11.7mpeaycMoTpeHsl , CleAyOmIue
3a/1au:

[TpakTnueckue 3aJlaHus pa3MelIeHbl o azapecy )5(0]@
Moodle.http://moodle.spbgasu.ru/course/view.php?id=53 (kadbeapa CrpourTenbHas MeXaHWKa/ TUCIHIUIMHA
Teopernueckas MEXaHUKA)

7.4.3. IlpumMepHbIe TEMBI KypcOoBOM paboThl (poeKTa) (MIPU HATUYUHN )
KypcoBbie paboThl (MpOEKThI) yueOHBIM TUIAHOM HE MPEAYCMOTPEHBI

7.5. Metonudeckue MaTtepHualibl, ONpeAessonue IpoLeaypbl OEHUBAaHUS 3HAaHUIN, YMEHHM, HAaBBIKOB U (MJIN)
OIbITa IPOQECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIIUe 3Tarbl POPMUPOBAHUS KOMITETCHIIUI

[Tpouenypa mnpoBeAcHHs NPOMEXYTOYHOW aTTECTAllMM M TEKYHIEr0 KOHTPOJISI YCHEBAEMOCTH
peraaMeHTHpYyeTCs JOKAIbHBIM HOPMAaTUBHBIM aKTOM, OIIPEEIISIFOIINM MOPSAI0K OpraHU3aluy U

IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaromuXcs.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
IIpUBE/EHA B 11.7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaT€pHalIbl TEKYIIETO KOHTPOJIS IIPUBEIEHBI B 11.7.3.

[TpomesxyTouHas arTecTanus No AUCHUIUIMHE TPOBOIUTCS B (hopMe 3K3aMeHa.

B »k3ameHanMoHHBI OWJIET BKJIIOYEHO JIBa TEOPETUYECKHMX BOMpPOCA M MpPaKTHUYECKOEe 3a/laHue,
COOTBETCTBYIOIIHE COJIEPKAHUIO (POPMUPYEMBIX KOMIETEHIMI. DK3aMeH IPOBOIUTCS B YCTHOU (opMme.

J171s MOATOTOBKM 110 3K3aMEHAIMOHHOMY OuiieTy oTBoauTCS 40 MUHYT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMPOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpPOIIO» O11eHKa «OTIUYHO)
OILICHUBAaHUS
HOY» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IIPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
po0JIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIIBHBIX JIOTIOTHATEIILHBIC HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUIUIMHON, W TIPEJCTaBIsieT cOO0N cpenHee apru(pMeTHYeCKoe OT BBICTABICHHBIX OIEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

O1eHKa «XOPOII0»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(hMeTHUIecKoe HaXOIUTCS B HHTEpBaIe
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIACTCS, €CIU CpedHee apu(MeTHuecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

1 |Tapr C. M., Kpartkuii Kypc TeopeTrnueckoi Mexanuku, M.: Beicmr. k., 2007 83

2 S6nouckuit A. A., Huxudopoa B. M., Kypc Teopermueckoil MeXaHHKH. 229
Cratuka. Kunemaruka. luaamuka, M.: Uarerpan-IIpecc, 2006

3 S6nouckuit A. A., Huxudoposa B. M., Kypc Teopermueckoil MeXaHHKH. 314

Cratuka. Kunemaruka. Jluaamuka, M.: Jlans, 2004

JlonmoJHUTEIbHAS JIUTEPATYPA

1 MacnennukoB H. A., Coiity H. lO., AneitnukoBa M. A., Teoperuueckas 20
Mmexanuka. Cratnka. Kunemaruka. Jlunamuka, CI16., 2019
5 KooGenes E. A., Kpemunckas M. /1., beictpoBa T. A., Teopernueckas MeXaHHKa. 20

OCHOBBI MEXaHHMKHU a0COOTHO TBepaoro Tena. Craruka, CII6., 2019

Abnmonckuit A. A., Hopeiiko C. C., Bomsdceon C. A., Kapnosa H. B., KBacHukos
b. H., Munkun 1O. I'., Hukutuna H. U., I1anoB B. E., Temankos 1O0. M.,
3 |Akumos-Ilepern [. J., Hoes B. C., loponun ®. A., Kpacuocensckuii K. FO., 298
SAbnonckuit A. A., COOpHHK 3aaHMid Ui KYPCOBBIX pabOT MO TEOPETUYECKOM
Mexanuke, ExkarepunOypr: ATIIL, 2013

Macnennuko H. A., Coiity H. lO., AneiitnukoBa M. A., Teopermyeckas

1 |mexanuka. /lunamuka. COOpHHK 3aJaHuil Uil pacdeTHO-rpaguyecKux paborT, 20

CII6., 2019

JlykameBuy H. K., Kunemarnueckuii aHain3 MEXaHHMYECKUX CHUCTEM C OJHOMU http://ntb.spbgasu.ru/
2 |cTemeHbIO  CBOOOMBI, COCTOSIIMX W3  TBEPABIX TN, COCAMHEHHBIX elib/00867/

HepacTsLKUMBIMA HUTsMu, CI16., 2017

Obyuaromuecs u3 ynciaa nHBaIU0B 1 mi ¢ OB3 ob6ecnieunBaroTcs Ne4aTHBIMU U (MIIH) 3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuensr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHKAIIMOHHON cetu «MHTepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCIUIIINHBI (MOTYJIs)

Hanmenosanue pecypca cetu «HTEpHET» DNEKTPOHHBIN ajpec pecypea
TeopeTHICCKas MCXAHIKA https://www.youtube.com/watch?v=-
p WIWE67u7M8

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

TECOPETUYICCKAsd MEXaHUKa
-x20q9 f4

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

5 rtlUEo Wiw

https://moodle.spbgasu.ru/course/view.p

Teoperuueckast MexaHUKa hp?id=4855&notifyeditingon=1#

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

HaumenoBanue DIEeKTPOHHBIN ajipec pecypca

Enusblit  57€KTpOHHBIH  pecypc  yueOHO-METOAMYECKON  JHUTepaTypbl

CIIor'ACY www.spbgasu.ru

JICKTPOHHO-OHMOJIMOTCYHAA CUCTCEMA U31aTCJILCTBA adHb . . .
9 ouob "Jlanp" https://e.lanbook.com/




http://ntb.spbgasu.ru/irbisé4r_p

OnexrpoHHas Oubnuoreka Mpouc 64 lus/

Cucrema nucrannuonsoro ooyuenus CIIoIACY Moodle https://moodle.spbgasu.ru/

8.4. llepeyenp HH(MOPMALMOHHBIX TEXHOJIOIWHA, MCIOJNB3YEMbIX IMPU OCYLIECTBICHUU OOpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IIepedeHb JIMIEH3MOHHOTO M CBOOOJHO pacipoCTPaHSEMOTrO
MIPOrpaMMHOTO oOecreueHus

Crnoco6 pacripocTpaneHus
Haunmenosanue (JIMIIEH3MOHHOE UJIH CBOOOHO
pacIpoCTpaHIEMOE)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

CyOnMueH3MOHHOE COTJIallleHHe Ha
ucnojibzoBanue mpoaykroB "PTC" ¢

Math Cad Bepcust 15 000"Co¢dt Jlomxuctuk" g0rOBOp
Ne20716/SPB9 2010 r. Jlunensus
beccpouHas
Jlorosop NoJ131908369487 oT

Matlab Bepcus R2019a 01.11.2019 ¢ OOO "Codrnaiin

[IpoekTtrt". JIunensus no 31.12.2025

CornamieHue 0  COTPYAHMYECTBE
NeCC002 ot 12.11.2013 ¢ OOO

JI
npa "JINPA codrt". JIuuensus
OeccpouHast
LibreOffice CB00OOIHO pacupoCTpaHsIeMOe

8.5. MaTepuainbHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBejieHHs1 00 OCHAIEHHOCTH YYEOHBIX ayJIMTOPUI M MOMEIICHUH JIJIsl CAMOCTOSTEIbHOM paboThI

HaunmenoBanue yueOHbIX ayauTopuil u noMemienuii|  OcHaIEHHOCTh 000pYJOBAHUEM U TEXHUYECKUMHU
JUTSL CAMOCTOSITENIbHON pabOThI CpelacTBaMu 00y4YeHus

VYueOHas aAyJUTOPHUAL JJIA MMPOBCACHUA 3aHATHI
JJCKIIMOHHOI'o0  TUIlla, KOMIIJICKT MyanHMGI[HﬁHOFO

BaHUA epPCOHAIbHBIN KOMIIBIOT
59.  VYueOHbIE ayoguToOpuu JUII  [OPOBEACHUA 060p yao N (mepco 0 foTep,
M MVYJIbTUMEIUNHBIA I KT KpaH HOCHCTEM
JICKIITUOHHEBIX 3aHATUH ya A POCKTOD,  SKpaH, ayzf ocHucTe a),
JOCKa, 9KpaH, KOMILIEKT ytIe6H01/I MeOenu,

noakitoueHue k kommberoTepHor cetu CIIGIACY,
BBEIXOJ1 B IHTEDHET.

[Tomermienue 1st caMOCTOSTENbHOM pabOTHI (YUUTATIBHBIN
3an oubmuoteku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
g gy ¢ OB3  (cuctemHbllf 070K, MOHMTOP,
59. TlomenieHust Jisi CaMOCTOSATEIBHON pabOThHI KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHUEM K CeTH
«VHTepHeT» M obecredeHrneM J0CTyNa B 3JIEKTPOHHYIO
nHpopmanmonHo-006pazoBatenbHy0 cpeny CIIOGIACY.
1O Microsoft Windows 10




59. VY4yeOHble ayaMTOpUU AN NPOBEICHUSA
MIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTHUPOBAaHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M MHIUBUIYalIbHBIX KOHCYJIbTAlUi,
TEKYIIEr0 KOHTPOJIS U POMEKYTOUHON aTTecTalluu

YyeOHast aynuTOpHsl JUIS TMPOBEACHUS MPAKTUYECKHX
3aHATHHM, KypCOBOI'O IPOEKTUPOBAHMsS (BBIMOJIHEHUS
KypCOBBIX paboT), TPYNIOBBIX M HWHIUBUAYAIBHBIX
KOHCYJIbTAlIMM, TEKYILEro KOHTPOJIS U MPOMEKYTOYHOU
aTTecTaluu — KOMIUIEKT MYJBTUMEAUNHOIO
00opy0BaHUs (mepcoHaJIbHBIN KOMIIBIOTED,
MYJBTUMEAUMHBIA  MPOEKTOP, 3KpaH, ayJUOCHUCTEMA),
JIOCKa, KOMIUJIEKT y4eOHOH MeOenu, MOAKIIOYEHHE K
kommnbrotepHoit cetu CIIOI'ACY, Beixon B IHTEepHET.

st maBanuoB u ymn ¢ OB3 obecrieunBaioTcs crieuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB.
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