IIpuioxenne k padoyeii nporpaMmme JIMCHUIIIHHBI
Teopernyeckass MeXaHUKA

CrneunanbHocTh — 26.05.06 Dkcrmyaraius Cy1I0BbIX SHEPT€TUYECKUX YCTAHOBOK
Crnenuanu3anus — DKCIUTyaTalys INIaBHOW CyJJOBOI IBUTaTEIbHOW YCTaHOBKH
VYueOnbiii mnan 2023 roaa pa3paboTku

®OH/I OHEHOYHBIX CPEACTB
1 Ha3nauenue ¢onaa oueHounbix cpeacts (POC) no aucuuniuHe

®OC no y4eOHOM JUCUMIIIIMHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTEpUajIOB, MpeIHa3HaYCHHbIX
JUIS U3MEPEHUs YPOBHS TOCTHXKEHUS! 00YUaroIMMCs YCTAaHOBJIEHHBIX PE3yJIbTaTOB 00yUEHUs, a TaKxKe
YPOBHsI C(OPMHPOBAHHOCTH BCEX KOMIIETEHIMH (MJIM MX YacTei), 3aKpeIUICHHBIX 3a JUCIUILTHHON.
®OC wucnonp3yercs MpU NPOBEACHUM TEKYLIET0 KOHTPOJI YCIEBAEMOCTH M IPOMEXKYTOYHOMN
aTTecTaluu 00yJarouuxcs.

3anaun ®OC:

— yHOpaBjeHHE MPOLECCOM MNpUoOpeTeHHs] O00ydaroIMMUCS HEOOXOIMMBIX 3HAHWM, YMEHHUH,
HaBBIKOB M (popMUpoBaHHEM KoMIETeHIMH, onpeneneHHbix B PI'OC BO;

— OLIEHKA JOCTHKEHUN 00ydYaromMxcsi B IpoLecce M3Y4YeHHUs IUCLUIUIMHBI C BBIICJICHUEM
MOJIOKHUTEIbHBIX/OTPUIATEIBHBIX pE3yJIbTaTOB u IUIAHUPOBAaHUE peaynpexIaonmx/
KOPPEKTUPYIOIIUX MEPONIPUSATHUI;

— obecreyeHrne COOTBETCTBUS PE3y/bTaTOB OOYy4eHHs 3agadam Oynyuiel npodeccHoHaTbHOU
JeSITENIbHOCTH Yepe3 COBEPIIEHCTBOBAHUE TPAJAMIIMOHHBIX U BHEAPEHUE B 00pa30BaTeNIbHBIN IMpoliecc
YHHMBEPCHUTETa MHHOBALIMOHHBIX METO/I0B O0YUEHUSI.

2 Crpykrypa @OC n npuMeHsieMble MeTObI OLICHKH MOJYy4eHHbIX 3HAHMI
2.1 Oomme cBenenns o POC

@®OC no3BoJsIeT OLEHUTh OCBOCHUE BCEX YyKa3aHHbIX B paboueil mporpamme JAE€CKPHIITOPOB
komneTeHuuy, ycrtaHoBiaeHHbIX OIIOII. B kauecTBe METOJOB OLIEHMBAaHUS IPUMEHSIOTCS:
HaOxroieHue 3a paboToil, HabIroAeHue 3a EHCTBUAMU B CMOJIEIMPOBAHHBIX YCIOBUSX, IPUMEHEHHE
AKTUBHBIX METOJI0B 00yU€HUs1, FIKCIIPECC-TECTUPOBAHHE, POrPaMMHUPOBaHHbIE TECThI. CTPYKTYpPHBIMU
snemeHTaMu @OC 10 AUCLUIIMHE SABJSIOTCS: BXOAHON KOHTPOJb (MpH HAJIWYMMK) (IIpeJHa3HayaeTcs
JUISL OTIpe/ieTICHUs] ypOBHS BXOAHBIX 3HaHMi), ®OC a1 npoBeeHNs TEKYLIET0 KOHTPOJISI, COCTOSIINE
U3 YCTHBIX, IHCBMEHHBIX 3aJaHuil, TecToB, M MmKany oueHuBanus, D®OC pna npoBeneHUs
IIPOMEKYTOYHOM aTTECTALIMM, COCTOSIINM U3 YCTHBIX, INCBMEHHBIX 3aJJaHUM, U IPYTUX KOHTPOJIBHO-
M3MEPUTENIbHBIE MAaTEPUAIIOB, ONTUCBIBAIOIINX [T0KA3aTEIN, KPUTEPUH U IIKAITYy OLICHUBAHUS.

IlpumMeHsieMble MeTO/Ibl OIeHKH MOJY4YeHHbIX 3HAHUH MO pa3eaM THCIHHIIMHBI

Texymias aTrectanus (KOJMYECTBO 3aIaHUMA, padoT)

Pazzen DKcIpece ornpoc Ha Brimonnenue Bbinontenne | IPOMEXKyTouHas
JIEKITHSX TI0 pacueTHo- MPAKTHIECKUX arrecTanms
TEKYIIeH TeMe rpaduaeckoi paboThl 3aIaHui
Pasznen 1. Cratuka + + + IK3aMEH
Pasznen 2. Kunemartuka. Yacts 1 + + + 3K3aM€EH
Paspen 3. Kuaemaruka. Yacts 2 + — + 3K3aMeH
Paznen 4. Jlunamuka + + + SK3aMEH




2.2 OneHo4Hble MaTepHuaJbl 1JId IIPOBCACHUA TeKymei/i arrecranmum

BxoaHoii KOHTPOJIb

Texnomorus BXOAHOT'O KOHTPOJIA NPCANojaaract mMpoBCACHUC TCCTUPOBAHUS.

OHCHI/IBaHI/Ie BXOAHOTO TECTHUPOBAHUA OCYHICCTBIIAACTCS 110 HOMMHAJIbHOM

mKajJ€e — 3a

MPaBUIBHBIN OTBET K KaXKJIOMY 3aJ[aHUIO BBICTABIISIETCS OJIUH Oallyl, 32 HE MPaBUIbHBINA — HOJb. O0Imas
OLIEHKA Ka)/I0r0 TeCTa OCYLIECTBJISIETCS B OTHOLICHUM KOJIMYECTBA MPAaBUIBHBIX OTBETOB K 00ILEMY
YHCITy BOIIPOCOB B TECTE (BbIpaXkaeTcs B MPOLIEHTAX).

Tect cunTaercs NpOMICHHBIM (OLIEHKA «3auTeHO») Ipu ob1ei onenke 75%.

KonngecTBO MONBITOK IPOXOKIEHUS TECTA — OJJHA. BpeMs MPOX0KIeHUs TECTa — 5 MUHYT.

Bompoc OTBeTHI

1. Equnuiielt uaMepeHus CUIIbI SBIISIETCS a) [Tackanp
6) HeroToH
B) ['eput
r) JKOYIb

2. Enunauna HU3MEpPEHUs paboTsl B | a) [Lxoyns

Mexaynaponnoit cucreme equauil (CH): 0) HeroTon
B) [Tackaip
r) Jltomen

3. Cuna — 370! a) BEKTOpHAas BeNMYMHA, XapaKTepHU3ykollas MEeXaHHYecKoe
B3aMMO/ICHICTBHE TeT MEXKIy cOOO0M
0) ckamgpHas BeIMYMHA, XapaKTepPH3YIOMmas MeXaHHYeCKOe
B3aUMO/ICHICTBHE TET MEXTY OO0
B) BEKTOpHas BEJIMYMHA, XapaKTEpU3YyIOUIas IHHAMHYECKOE

B3aUMO/ICHCTBHUE TEN MEXIy COO0M
T') CKaJsIpHasi BEJIMYUHA, XapaKTePU3yIolIasi JTHHAMUYECKOES
B3aUMOJICHCTBHUE Tl MEXy co00i

4. Cuibl, IeHCTBYIOIINE HA TENO, MENATCS Ha!

a) BHEIIIHUE U BHYTPEHHHE

0) BHYTpCHHUE U Hapy>KHBIE

B) BHEIIHHE U IIPOMEXYTOYHBIE
') BHEIIHUE U 9KBUBAICHTHBIC

5. PaBHOAEHMCTBYIOIIYIO IBYX CHJI MOXHO HAWTH:

a) TI0 TIPaBHIIy TPEYTOJIbHUKA

6) 1o mpaBWITy Tpamenun

B) 110 MpaBIITy KBaJpara

I') 10 NPaBHIIy NPSIMOYTONEHHUKA

6. JIBe critbl ypaBHOBEIINBAIOTCS, €CITH OHU:

a) He PaBHbI 110 MOJYJII0, HANPABJIECHBI MO0 OJHOM NMPSIMON B pPa3HbIE
CTOPOHBI
0) paBHBI TI0 MOJYJIO, HANPaBJIECHBI 110 OJHOM NPSMOH B pa3HbIE
CTOPOHBI
B) PaBHBI 110 MOJYJIIO, HAaIpaBJICHbl MO OJHOW NPSMOH B OAHY
CTOPOHY
I') HE PaBHBI M0 MOJYJIIO, HAIIPaBJIEHBI IO OJHOM MPsIMON B ONHY
CTOPOHY

7. Bnumure TepMUH

- TeNOo, pa3MepaMH KOTOPOTO MOKHO IpeHeOpeyb,
a Maccy ero cocpefoTO4UTh B OJHOW TOUKE

8. Tpaextopus 310

a) TEOMETPHYECKOE MECTO IOJOKEHHH [BIDKYIICHCS TOYKH B
paccMaTpuBaeMoii cucTeMe OTcUeTa.

6) paccrosiHMe, ITPOiiIeHHOE TOYKOW B HapaBICHUH ABIKCHUS, 3a
OIIpeIeNIeHHBIH IPOMEXYTOK BPEMEHU

9. IlyTs 31O a) TEOMETPHUYECKOEe MECTO TMOJOXKCHUN [BIKYIIEHCS TOYKH B
paccMaTpUBaeMOl CHCTEME OTCUETA.
0) paccrosiHue, POIEHHOE TOYKON B HATPABICHUU JBUKCHHS, 32
OMpEJICIICHHBIN POMEKXYTOK BPEMEHU

10. Cunel, MIPOU3BOJISIITNE OJIMHAKOBOE | &) SKBUBAJIEHTHBIMHU

BO3JCHCTBHE HA OJHO M TO JKE TBEpAOC TECIIO,
HAa3bIBArOTCs:

0) BHyTpEeHHUMHI
B) BHEITHUMU
T') PaBHOACHCTBYIOIIHMMHU




JKcmpece ONpoc Ha JIEKIHUAX M0 TEKYIeld TeMme

Pazgen 1. CtaTuka
Jleknusa 1. Cratuka. OcHOBHbIE TOHATHA. AKCMOMBI CTaTUKU. CBA3M U MX peakuuu. [IpuHumn
0CBO00KIAEMOCTH OT CBS3EH

KonTtpomnsHsIit Bonpoc

Uro m3yqaeT craTuka?

Uro Takoe abCOIIOTHO TBEPIOE TEIO?

Yro Takoe cBsI3b?

hal Rl B A e

Axkcroma cBs3eit

Jlexuus 2. Ilnockas cucrema cxoaamuxcs cuil. PaBHOIEHCTBYOIIAs CUCTEMBI CXOASILUXCS CHIL
['eomeTpryecKne U aHATUTUYECKUE YCIIOBUS PABHOBECHS CXOAAIIEHCS cucTeMbl cuil. [Ipoexuuu cuibl
Ha KOOPJIMHATHBIE OCH

KonTtpomnsHsIil Bonpoc

IIpoekuus cuibl HA OCh

I'eomerpraeckuii criocob 3agaHust CHI

AHanmuTHYECKUH crroco0 3aIaHus CHI

CucreMa CXOISIIUXCS CHII 3TO. ..

AHamuTHYEeCKHE YCJ10BUA paBHOBECUA CXOﬂﬂmeﬁCH CUCTCMBI CUJI

SAN RN Pl el Bl o

I'eomeTpuueckue yciioBUsl paBHOBECHUS CXOJIALLEHCS CUCTEMbI CHJTT

Jlexumst 3. PaBHOBecuwe cuctemMbl cxomsamuxcs cui. CHCTeMBbl CTaTHUECKH ONpeneTuMbIe U
craTudyecku Heomnpenenumbie. lapannensusie cuibl. ClioxkeHue IBYyX napajuienbHbiX cuil. [Ipumepst
penieHus 3a/1a4 CTaTUKH

KoHTponbHbIii Bonpoc

1. Crartuuecku ONPEACTITNMBIC CUCTEMBI

2. AJ'Il"OpI/ITM peuicHus 3aga4 CTaTUKU

Jlexuust 4. MOMEHT cuiibl OTHOCUTEIBHO IIEHTPAa M OCH, UX B3aUMO3aBHCHUMOCTb. Teopema
BapruaboHa 0 MoMeHTe paBHOAeHcTByromen. [lapa cuin. MomenT mapsl cwil. CBONCTBA Mapbl CHUIIL.
['1aBHBIN BEKTOp M TJIABHBIM MOMEHT. Y CIIOBUSI pABHOBECHSI TEJA MO ICMCTBUEM Haphl

KonTtpomnsHslil Bonpoc

MOMEHT CHJIBI 3TO...

CBolicTBa MOMEHTA CHIIBI

Teopema BapuuboHa 0 MOMEHTE PaBHOICHCTBYIOIIECH

[Tapoii cun Ha3bIBAIOT. ..

MowmeHT napbl CHUJI

DKBHUBaAJICHTHOCTh napbl

R R Fal Bl E e

VYcnoBus paBHOBECHS ITap CUIL

Jlekmst 5. Cuctema cwi, TPOW3BOJBHO pACIOJIOKEHHBIX B IUIOCKOCTH. Teopema o
napajuleJIbHOM InepeHoce cuil. llpuBeneHue IIOCKOM CUCTEMBI CHMI K JaHHOMY LeHTpy. Ciyuaun
IIPUBEJECHUS TUIOCKOM CUCTEMBI K MPOCTEHIIEMY BHJy. Y CJIOBHE M YPAaBHEHHE PABHOBECUS IUIOCKON
IIPOU3BOJILHON CUCTEMBI CHII

KonTpomnsHslil Bonpoc

1. Teopema o cucteme CHJI, IPOU3BOJIBHO PACIIONOKEHHBIX B IJIOCKOCTH

2. Teopema 0 mapaueIbHOM MEPEHOCE CHIT

Jlekuusa 6. PaBHoBecue cuctem Ten. OnpeneneHne BHyTPEHHUX yCUIui. PactipeieieHHbIe CUJTBI.
CocpenoToueHHbIE CUITBI U paCIIpEICNICHHbIE HATPY3KU



KonTtpomnsHslil Bonpoc

1. OcHoBHas (hopMa yCIIOBHS PABHOBECHS CUCTEMBI CHIT

2. Bropas ¢hopma yciioBHsi paBHOBECHS CHCTEMBI CHLT

3. Tperss popma ycaoBUs paBHOBECHS CHCTEMBI CHJI

Jlexms 7. DnemeHTsl rpadudeckoit cratuku. ['paduueckoe ornpeneneHne paBHOACHCTBYIOMIEH,
pesyabTupytomie mapsl. OmnpezneneHue omnopHbix peakuuid. Ilonatme o depme. OcHOBBI
AHAIUTUYECKOT0 U rpapuyecKoro pacyera miockux dpepm

KonTtpomnsHslil Bonpoc

1.  Yro Ha3bIBarOT hepMoOii?

2. HazoBuTe OCHOBHBIE COCTaBHBIE JIEMEHTHI (hepMBI

3.  Uro moHMMAIOT oA pacyeToM (hepmbl?

Jlexuusa 8. PaBHOBecue mnpu Hanuuuu cuil TpeHus. TpeHue cueruieHusa. TpeHue HUTH O
LWIMHIPUYECKYIO MOBEPXHOCTh. TpeHue kaueHus. LIeHTp TspkecTu TBepAOro Tena v GopMyJibl JUIs
ero HaxoxeHus. LIeHTp TsbkecTu IIocKoi Gpurypbl U MaTepuaIbHOU JTMHUU

KoHuTpoabsHbii Bonpoc

Cnyqan BO3HUKHOBCHHSA TPCHUSA

VYron Tpenus

1

2

3. Tlonatue 0 TpeHUU Ka4ECHUS
4. lleHTp TSKECTU TBEPABIX TEI

HGKHI/ISI 9. HpOCTpaHCTBeHHaSI IMPOU3BOJIbHAA CHUCTCMa CHIIL. MoMEHT CHJIBI OTHOCHUTEIIHLHO
IIEHTpa KaK BEKTOpP. MOMEHT CHJIbI OTHOCUTENHHO OCH. MOMEHT maphl CUjl Kak BekTop. CiokeHne map
B IIPOCTPAHCTBE. Y CJIOBHUS PAaBHOBECHUS I1ap

KonTtpomnsHslil Bonpoc

1. Onpez[ene}me MOMCHTA CHUJIbI OTHOCUTCIIBHO LHEHTPa

2. MOMEHT CHJIBI OTHOCUTEIBLHO OCH

Jlextmst 10. [lpuBeneHue mNPOCTPAHCTBEHHOW CHUCTEMBI CHJI K AaHHOMY IieHTpy. Ciyudaii
MPUBEJAEHUSI MPOCTPAHCTBEHHOM CHUCTEMBbl CHUJ K MPOCTEHUIIEMY BHAY. YCIOBUS pPaBHOBECHS
MPOCTPAHCTBEHHOM CHUCTEMBI Ccwil. Teopema BapuHbOHA O MOMEHTE PaBHOICHCTBYIOLIEH
OTHOCUTENBHO OcH. [IpuMepsbl perienus 3agad

KonTtpomnsHbIil Bonpoc

1. TlpuBeneHue MpOCTPAHCTBEHHON CHCTEMBI CHJI K JAHHOMY IICHTPY

2. YcnoBus paBHOBECHS IPOU3BOIBHON MPOCTPAHCTBEHHON CHCTEMBI CHII

3. Teopema BapuHboHa 0 MOMEHTE PaBHOAECHCTBYIOLIEH OTHOCUTEIBLHO OCH

Pa3nen 2. Kunematuka. Yactn 1
Jlexkmusa 11. Kunemarnka touku. OcHoBHBIE MOHATHS. CIOCOOBI 3aJaHHs IBMOKEHHUS TOYKH.
Bektopel ckopocTH W yckopeHus TOYkH. OTNpeAesieHud CKOPOCTH W YCKOPEHHE TOYKH TP

KOOPJIMHATHOM CITOCOO€ 3a/IaHUsl IBHYKCHUS
KonTponsHslil Bonmpoc

Yro Ha3BIBAETCSI KUHEMATHKOM?

CriocoOBI 3agaHnsT IBHKEHUS TOUYKH

1

2

3. Yro Ha3BIBAaIOT BEKTOPOM CKOPOCTH TOUKHU?
4. Yro Ha3BIBAIOT BEKTOPOM YCKOPEHHUS TOUKHU?

Jlexuus 12. Pemenue 3a1ay KMHEMAaTUKH TOYKU. OmpeneneHue CKOPOCTH U YCKOPEHHUS TOYKHU
JUI Pa3JIMYHBIX CIIOCOOOB 33JlaHus ABMKEHHs Toukd. HopManbHOE 1 TaHT€HLIMAJIbHOE YCKOPEHUE
| KonTpomnsHslil Bonpoc




1. OHPCHCHGHI/IC CKOPOCTH TOYKH IPpU KOOPANHATHOM criocobe 3aJaHus IBUXCHUA

2. Onpez[eneHI/Ie YCKOpPC€HU TOYKU IPU KOOPAUHATHOM crocode 3aJaHusl ABUXKXCHUS

3. OmpenereHHe CKOPOCTH TOUKH MIPU €CTECTBCHHOM CIIOCO0E 3a1aHus IBH)KCHUS

Jlexktms 13. YacTHble ciy4an ABWXKEHHS TOYKH. ['paduku IBMKEHUS, CKOPOCTH M YCKOPEHUS
Touku. [Ipumepsl pemenns 3amaq

KonTpomnsHslil Bonpoc

1. IloHsTHE KacaTelIbHOIO YCKOpCHUA

2. IloHATHEe HOPMAIFHOTO YCKOPEHUS

3. TloHATHE HONHOTO YCKOPEHHS

Jleknusa 14. [ToctynarenbHOE W BpalllaTeIbHOE JBUKEHUE TBEPIOIO Teja. YTIJIOBbIE U JIUHEHUHbBIC
[apaMeTpbl BPALLICHHS U UX BEKTOPHBIEC NPEACTABIEHUs. PABHOMEPHOE M paBHONIEPEMEHHOE JIBUKEHHUE

KonTpomnsHbIil Bonpoc

Kakoe nBuxeHne Ha3pIBAIOT MOCTYNATENbHBIM?

Kakoe gBmwkenne Ha3pIBalOT BpaH.laTeHLHbIM?

VrioBas CKOpPOCTH T€J1a

hall Rl Bl e

YrinoBoe yckopeHue Tena

Pa3nea 3. Kunemarnka. Yactn 2
Jleknua 15. IlnockomnapamnenbHoe IBWXKEHUE. Pa3nokeHue NBWKEHUS Ha MOCTYHaTeIbHOE M
BpamaresbHoe. OnpeaeneHue TpaeKTOpU M CKOPOCTEN TOYEK Telia

KonTtpomnsHslil Bonpoc

1. PaznosxeHue MmIOCKOMapalljieIbHOTO ABHKESHUS

2. OmnpezneneHne TPAGKTOPUN TOUEK Tela IMPH IIIOCKOIAPAIIIEIHFHOM IBIKEHUHN

Jlekusa 16. TeopeMa o mpoeKIUSIX CKOPOCTEN IBYX ToYek Tena. OnpeneneHue CKOpoCTeN TOUEK
TeJa C MOMOILBI0O MTHOBEHHOTO LIeHTpa ckopocTell. [Inan ckopocteil. OnpeneneHne yCKOpEeHU ToYek
Tes1la. MTHOBEHHBIN IEHTP YCKOPEHUI

KoHuTponbsHbIi Bompoc

1. TeopeMa 0 IPOEKIHAX CKOPOCTEN ABYX TOYEK TENa

2. UYro HaA3BIBalOT MTHOBEHHBIM LHEHTPOM CKOpOCTeﬁ

Jlekiuss 17. CnoxHoe nBMkeHHE TOYKHM. (OTHOCHUTENBHOE, TEPEHOCHOEe H  abCONIFOTHOE
nBwxeHud. Cioxenne ckopocteit u yckopennil. Teopema Kopuomnuca. CiiokHOe ABUKEHUE TBEPAOTO
tena. llunuanpuyeckue 3yOuathie mnepemaun. ClOXEHUE IMOCTYNMATENLHOTO U BpalIaTEIbHOTO
NBIDKEeHUN. BUHTOBOE IBUKEHUE

KoHTponbsHbIi Bonpoc

Kakoe JBHXXCHUEC TOYKH Ha3bIBAOT CIIOKHEIM?

Kakoe JBHXCHUEC TOYKH HAa3bIBAKOT OTHOCHUTEIIBHBIM?

Teopema 0O CJI0XKEHHH CKOPOCTEH MPHU CI0KHOM JIBHKEHUU

Teopema Kopuomnuca

el Fal el Rl o

OmpernencHre HaPaBICHNI KOPHOJINCOBA YCKOPEHHS

Pa3nen 4. Jlunamuka

Jlexmms 18. 3akonsl muHamuku. JuddepeHnmanbapie ypaBHEHHS IBW)KCHUS MaTepHAIbHON
touku. [Ipsimas u oOpaTHas 3agada JUHAMUKU. J[BHKeHHe Ten: cBOOOIHOE NaieHue, OpOIIEHHOT0 MO
YIJIOM K TOPU30HTY C YUETOM M 0e3 ydeTa COPOTHBIICHHSI BO3IyXa

KonTtpomnsHbIil Bonpoc

1. TlepBbrii 3aKOH TUHAMUKA

2. Bropoii 3aKOH TUHAMUKHU

3. Tperuii 3aK0H TUHAMUKU




| 4. 3amaun JUHAMHKH |

Jlexuit 19. CBoOojaHble KoneOaHUS MaTepHaTbHOW TOYKM O3 ydeTra CHI COMPOTHBIICHUS.
VpaBuenue nBwkenus. Kpyrosas u nuHeitHas yactota. [lepron cBo6oaHbIX Konebanmii. CBOOOTHBIC
KoJIeOaHUs IPU HAIMYUH CHJI COTIPOTUBIICHHUSI (3aTyXamoIue KoueOaHus)

KonTtpomnsHslil Bonpoc

Kaxue xonebanus Ha3pIBarOTCS CBOOOIHBIMU?

AMIuiTya KoiaeOaHus

ITepuox xomebanmit

Yacrora KoebaHuii

OCHOBHBIE CBOIICTBA CBOOOAHBIX KOIEOaHHUHA

SAN AN Pl el o

['padudeckas WLTIOCTpAIHS 3aTyXaMOMINX KoleOaHuit

Jlextms 20. BoiHyXIeHHBIE KONEOaHUS TNPH OTCYTCTBUM CHJI CONPOTUBICHUS. YpaBHEHHE
JBHOXXCHUA. BBIHY)KIIGHHBIG KoeOaHus TP HAJIUYIKUHU CHUJI COITPOTHUBJICHH. Pe3onanc
KonTtpomnsHslil Bonpoc

1. Kakwue xoyiebaHus HA3LIBAIOTCS BLIHy)KZ[eHHLIMI/I?

2. Uro Ha3bIBaIOT pe30HaHCOM?

Jlektmst 21. OTHOcUTENBHOE IBWKEHHWE MaTepuanbHON TOYKHM. OCHOBHOW 3aKOH JIMHAMHKHU
OTHOCUTENbHOTO JABWkeHHus. KopuomucoBa cuia wuneprmu. OOmue TeopeMbl AWUHAMUKHA TOYKH.
KonuyecTBo nBWXKEHMs, MMIYJIbC CHIBL. TeopeMbl 00 HW3MEHEHUH KOJIMYECTBA JIBIDKCHHS |
KMHETUYECKOM YHEPTUH TOUKHU. Teopema MOMEHTOB

KonTpomnsHslil Bonpoc

1. B kakux cucremax pacCcMaTpuBaArOT OTHOCUTECIIBHOC JIBUKCHUEC TOUYKU

2. 3a)1aq1/1 JUHAMHWUKHU OTHOCUTCIIBPHOT'O IBHUXXCHUSA MaTepHaHLHOﬁ TOYKH

Jlexkumst 22. Jlunamuka cuCTeMBbl W TBepAoro tena. Mexanumueckas cuctema. LleHTp macc
cucteMmbl. CBOMCTBa BHYTPEHHUX CHJI MEXAHUYECKOW CHUCTEMbl. MOMEHTBl MHEPLMU TBEPAOrO TEJA.
MoMeHTbl HMHEepLUUH OTHOCUTENIbHO mapaiienbHbiXx oceil. Teopema [toiireHca. llentpoOexHble
MOMEHTBI MHepUUHU. [ 1aBHbIE OCU MHEPLIMH TeJia

KonTpomnsHslil Bonpoc

CBoiicTBa BHYTPEHHUX CHJI CUCTEMBI

3akoH COXpaHCHHA IBMKXCHUA LICHTPA MaccC

MarepuanbHOe TENO 3T0. ..

CBOWCTBO BHYTPEHHHX CHJI CHCTEMBI

MowmeHT HWHCPLUHU TCJIa OTHOCUTCIIBHO OCU

SN RN Pl el Rl o

Teopema I'tolirenca

Jlextus 23. [luddepenimanbapie ypaBHEHHS IBYKEHUSI CUCTEMBI. Teopema o JIBIKEHUH IISHTpa
MacC MEXaHUYECKOM CUCTEMBL. 3aKOH COXpaHEHUs IBWKEHHUs LIeHTpa Macc. [Ipumepsl pemienus 3aga4
KoHTponbsHbIi Bonpoc

1. Uro Ha3BIBaOT UMIYJIbCOM CUIIBI?

2. KonnuecTBo IBIMKEHHS MEXaHUUYSCKONW CHCTEMBI

Jlextms 24. KonnuecTBO ABMKEHHSI CUCTEMBI. TeopeMa 00 M3MEHEHUH KOJIUYECTBA JIBUYKCHUSI.
3aKOH COXpaHEHMs KOJIU4eCcTBa NBMKeHU. [IprumMepsl pemenus 3aaad
KonTpomnsHslil Bonpoc

1. Teopema MOMEHTOB OTHOCUTEIHHO OCH

2. Teopema MOMEHTOB OTHOCHUTEIIBHO LIEHTPA




| 3. 3akoH COXpaHCHHNA KOJINYICCTBO ABUKCHUSA |

Jlexiust 25. I'maBHBIE MOMEHT KOJIMYECTBAa JBIDKEHUS CUCTeMBI. Teopema 00 H3MEHEHHH
TJIAaBHOTO MOMEHTa KOJHMYECTB JBIDKEHUS CHUCTEMBI (T€OpeMa MOMEHTOB). 3aKOH COXPaHCHHSI
TJIaBHOTO MOMEHTA KOJIMYECTB JABMKeHHUs. [IprMeps! penieHus 3aaa4

KonTtpomnsHslil Bonpoc

1. Teopema 00 U3MEHEHHH MOMEHTA KOJIMYECTBA IBUKCHHUS CHCTEMBI

2. 3akoH COXpaHCHHA TJITaBHOTO MOMEHTA KOJIMYCCTB JABUKCHUA

Jlekuua 26. KuHeTnyeckasi SHEpPrusi CUCTEMbl. BBIYMCIIEHME KUHETUYECKOW HSHEpPruu Tena B
pasHBIX cIydasx JBIKeHHUS. Teopema 00 H3MEHEHWHM KHHETHYECKOrO MOMEHTa MEXaHU4eCKOU
cuctembl. [IpumMepsl pemieHus 3aga4

KoHuTpoapHbIi Bompoc

1.  Yro moHMMAIOT MOJ KHHETUYECKOH SHEPTUEN TOUKU

2. TeopeMa 00 U3MEHEHNH KHHETUYECKOH OHEPIruu CUCTCMBbI

Jlexms 27. Hexotopsie citydan BIYUCIIeHHs paboThl. [loTeHIInaibHOE CHIIOBOE TOJIE M CHUIIOBAst
¢yskuus. [loTeHnunanbHas 3Heprusi. 3aKOH COXpaHEHMs MEXaHUYECKOM SHepruu
KoHuTponbsHbIi Bonpoc

1. YactHble CJIy4dan BbIYHCIICHUSA pa6OTBI CHUCTEMBI

2. MOIIHOCTH CUCTEMBI

Jlexms 28. Ilpumenenue oOIMX TeOpeM AMHAMHUKHU TBEPJAOTO Tena. BpamarensHoe NBUKEHUE
TBepaoro Tena. [InockonapamiensHoe apuxkeHue. [IpuioskeHne oOLUMX TeopeM K TEOpUH yaapa
KonTtpomnsHslil Bonpoc

1. Yro HazpiBaeTcs HPU3MYECKUM MASITHUKOM?

2. Yrto Ha3bIBaeTCsI MATEMATHYECKUM MAsSTHUKOM?

Jlexrms 29. [puanun JlanamGepa. [ 1aBHBI BEKTOpP U TJIaBHBI MOMEHT CHJI MHEPIIUH TBEPIOTO

Tena. Bo3MmoxkHble mepemenieHus cucteMbl. Uuciao creneHed cBoOoAbl. [IpHHIMI BO3MOMKHBIX
nepemenieHuil. O61iee ypaBHeHUE AUHAMUKH

KonTtponbHsIil Bonpoc

1. TIpwanum Jamambepa

2. T'maBHBIN BEKTOp U IJIaBHBIA MOMEHT CHJI HHEPLIMH TBEPAOIO Tela

Jlekiusa 30. OOoOuIeHHBIE KOOpPAMHATHI M 00001IeHHble CKOpocTH. OOOOIIEHHBIE CHIIBL.
YcnoBus paBHOBECHSI CUCTEMBI B 0000IIEHHBIX KOOPAMHATAX
KoHTpoabHbIii Bonpoc

1. Kakue Tumel cBsizel Ha3bIBAIOT FT€OMETPUUECKUMHU

2.  UYro HaA3BIBAIOT O606HI€HHBIMI/I KOOpAUHATAMU CHCTEMEI?

3. VYcnoBue paBHOBECHS CHCTEMBI B 0000IIEHHBIX KOOPIMHATAX

Kputepuu oneHuBanus

DKcIpecc-onpoc Ha JIKIIMKA TMPOBOAMTCS IyTEM IHUCHBMEHHBIX OTBETOB HA BCE OTBETHI
COOTBETCTBYIOIIEH JeKIuu. OICHUBAHUE OCYIIECTBISICTCS M0 JABYXOAIBHOW CHCTEME: «HE 3aU4TEHOY,
«3auTeHo». OIEHKa «3a4TEHO» BBICTABIISICTCS B Cllydyae INPABWILHOTO OTBETa HAa BCE BOIPOCHI
JKCIIpecc-ompoca (AOMyCcKaeTcsl HaTMYMe HETOYHOCTEeH B oTBeTax He Oojee 4em B 50% BOIpPOCOB).
Bpemst Ha TpoXoXkIeHHE IKCIIPECC-0Mpoca — 5 MUHYT; KOJIMYECTBO TOIMBITOK MPOXOXKACHHUS IKCIPECC-
orpoca — HEOTPAaHUYCHHO.

BobinoiHeHue NMPaAKTUIECCKUX 3aJaHui



Kpurepun onenuBanus

OrneHnBaHNE KaKIOro NPAaKTUYECKOTO 3a/aHUsl OCYIIECTBISETCS M0 CUCTEME «3auTE€HO» M «HE
3aUTEHO»

B nporiecce olileHMBaHUS YYUTHIBAIOTCS OT/IEJIbHBIE KPUTEPUU U UX «BECOMOCTB)

Kpureprnu oneHnBaHus BecomocTs, %
- BBITIOJTHEHHUE BCEX ITyHKTOB 3a/IaHUS 10 40
- IPOBE/ICHHUE PACUETOB B COOTBETCTBUHU C U3JOXKEHHON METOIUKOM 1o 30
- TMOITyYeHHUE KOPPEKTHBIX PE3yNbTaTOB pacueTa 10 20
- Ka4eCTBEHHOE 0OpMIICHHE IPAKTUIECKOTO 3aJaHus Jo 10

BaH_[I/ITa HpaKTI/I‘-IeCKI/IX 3aI[aHI/II71 HC HpOBOI[I/ITCSI.
OneHka «3a4TeHO0» BbICTABJIAETCS, ecJiM HaOpaHo 75% u OoJee.

BrbinoJiHeHHe pacyeTHO-NPAKTHYECKUX PadoT

Kpurepun oueHuBanme

OneHnBaHNE KaXI0M pacdeTHO-TpaduiecKoil paboThl OCYIIECTBIISCTCS MO CHCTEME «3a4TCHOM
U «HE 3aYTCHO»

B mponecce OUCHUBAHUA YUYUTBIBAOTCA OTACIBHBIC KPUTCPUHU U UX «BCCOMOCTDH»

Kpurepun onienuBanust Becomocts, %
- BBINIOJIHEHHE BCEX MYHKTOB 3aJlaHUs 1o 40
- MpPOBEJECHUE PacueTOB B COOTBETCTBUU C U3JIOKEHHOM METOAUKOMN 10 30
- MOJy4YeHHE KOPPEKTHBIX Pe3yJIbTaTOB pacyera 10 20
- KadecTBEeHHOE 0(OpMIICHHE pacueTHO-TpadhuIecKoir paboThI mo 10

3ammra pacyeTHO-rpapuIecKux paboT HE MPOBOIUTCS.
OueHka «3a4TeH0» BBICTABJISAETCS, eciu Ha0paHo 75% u GoJiee.

2.3 OneHoYHBIC MATEPHAJIBI VISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAMI
JK3aMeH

YcnoBuem A0ImyCKa K HpOMe)KYTO‘IHOI\/'I aTTeCTallun ABJIACTCA IIOJTYYCHHE II0 BCEM BHUIAM
TEKyIleld aTTecTanuu (SKCIPECC-OMpOoChl, MPAKTUYECKUE 3aJaHus, pacueTHO-Tpaduueckas padora)
OIICHKH «3aYTCHOY.

DK3aMeH MPOBOIMTCS B TIEPBOM CEMECTPE N3yUEHHUSI TUCIIUILTHHBL.

TexHonorus MPOBENCHUS OK3aMeHa — YCTHBIM DJK3aMEH IIyTeM OTBeTa Ha 3 BOMpoca
TEOPETUYECKON YaCTH JUCIUIUIMHBI IO TEMaM COOTBETCTBYIOIIETO CEMECTpA.

BOHpOCI)I, BBIHOCUMBIC Ha 3K3aMCH:

KoHuTponbsHbIi Bompoc

Cratuka. OCHOBHBIE TOHITHS. AKCHOMEBI CTaTHKH

CBsi3u 1 ux peaxkuuu. [IpuHIMI 0CBOOOXKIAEMOCTH OT CBSI3eH

CrnoxxeHue U pa3noKeHue CHUil

Cucrema CXOJISIIUXCS CHII. Y CJIOBHS PpaBHOBECHSA CUCTEMBI CXOAAIIMNXCA CUJT

AHaIUTHYECKUH CIToco0 3aManus CHII. AHAUTUTHYECKHNA CITOCO0 CIIOKEHUS CHUIT

HpOGKIII/IH CUJIbI HAa OCh U HA IJIIOCKOCTbD. Onpez[eneHI/Ie CHJIBI ITO €€ MPOCKIUAM

MOMEHT CHIIBI OTHOCHUTENIFHO TOYKHU U OCH. VX B3aMM03aBUCHUMOCTD

YcnoBus paBHOBECHS TIPOU3BOJIBHON MJIOCKON CUCTEMBI CUII

1
2
3
4
5
6. PaBHOBecHe cucTEMBI CXOOAIINXCA CHUIIL. CucTeMBl CTaTHYECKHA ONPEACITINUMBIC U CTATUYCCKHU HEOIIPEACITUMBIC
7
8
9
1

0. MOMEHT cuJIbl OTHOCUTENIBHO LIEHTPA, OCH




11. HpI/IBe,Z[CHI/Ie CHJIbI U CUCTCMbI CUJI K 3aJTaHHOMY LICHTPY

12. Teopema BapunboHa 0 MOMEHTE PaBHOAEHUCTBYIOIIEH OTHOCUTEIBHO OCH

13. Tpenue: ob1ue cBeIeHUs, Yo TPEHHS

14. TloHATHE O TPEHUU KaUuEHUs, BEPUCHUS

15. LleHTp TsDKECTH, LEHTP MAPAIIIEIIbHBIX CUIT

16. LIeHTp TsHKECTH TBEPIABIX TEJ, IEHTP TSHKECTH OTHOPOIHBIX TEI

17. Kunemaruka: oOIye CBeIeHUS

18. Cr1oco0bI 3a1aHus JBUKEHUS TOUKU

19. BexTop CKOpOCTH TOUKU

20. CkopocTh TOYKM M ycKOpeHHe Toukd. OrpesereHHe BEKTOpa CKOPOCTH M YCKOPEHHSI IPH BEKTOPHOM cIioco0e
3aJlaHMsl IBMKEHUS TOUKU

21. CkopocTh u yckopeHue Touku. OmpeseneHue BEKTOpPa CKOPOCTH M YCKOPEHHS MPH KOOPJHHATHOM CIOCO0E
JIBIDKCHUS] TOUKH

22. OnpejeneHre CKOPOCTH MPH SCTECTBEHHOM CIIOCO0€ 3aaHusl IBUKCHUS

23. KacaTtenpHble 1 HOpMaJIbHBIE YCKOPEHUS

24. TloctynarenbHoe ABMKEHHE TBEPIOTO Tea

25. BpamaTensHoe IBHKCHUS TBEPAOTO TEIa

26. CKOpOCTH M YCKOPEHHS TOUEK BPAIIAOIIETo TeIa

Kaxnplii s5Kx3aMeHalMOHHbIN OmeT coaepxuT 3 Borpoca. Bpems moAroToBku kK OTBETY HE MEHee
45 MUHYT.

Kputepun oneHuBaHus

O1ieHUBaHUE OCYIICCTBIISICTCS TI0 YETHIPEXOATBHOM CHCTEME.

«5» (OTJ'H/I‘IHO)I IMOJIYYCHBI OTBCTBI HAa BCC BOIIPOCHI 9K3aMCHAITUOHHOT' O 6I/IJ'I€Ta, KypCaHT 4Y€TKO
1 0e3 omMOOK OTBETHII Ha BCE JIOTIOTHUTENILHBIC BOMPOCHI IO TEMATUKU YK3aMEHAIIMOHHOTO OWJIeTa.

«4» (XOpOoIIo): TOJXYYCHBI OTBETHI HA BCE BOIPOCHI 3K3aMEHAIMOHHOTO OwiieTa; KypcaHT
OTBETHUJI Ha BCE JOTOJHUTEIbHBIC BOTIPOCHI IO TEMATUKH YK3aMEHAIIMOHHOTO OunJieTa.

«3» (YIOBIETBOPUTEIIHLHO): TIOJTYUYCHBI OTBETHI HA 2 WM 3 BOMPOCA IK3aMEHAIIMOHHOTO OMJIeTa C
3aMEYaHUsIMH, KYpPCaHT OTBETHJ He MeHee yeM Ha 50% JOTOIHUTENBHBIX BOIPOCOB MO TEMATHUKH
9K3aMEHAIMOHHOTO OmIIeTa.

«2» (He 3a4TeHO): MOJYYCHbI OTBETHl MEHEE YeM Ha 2 BOIPOCa JK3aMEHAI[OHHOTO OuIIeTa,
KypCaHT OTBCTHUJI MCHCC YCM Ha 50% AOMOJHHUTEIBHBIX BOIIPOCOB IO TEMATUKH 3K3aMCHALIMOHHOI'O
owuera.

IK3aMeH

VYcnoBueM fAomycka K TPOMEXKYTOYHOM aTTeCTalluM SBISETCS MOJTy4YeHHE MO BCEM BHUAAM
TEKyIIeH arTecTalui (PKCIPECcC-OMpoChl, MPaKTHUECKUE 3aJaHusi, pacueTHO-rpaduyeckas padoTa)
OIICHKH «3aYTCHOY.

DK3aMEH MPOBOAUTCS BO BTOPOM CEMECTPE U3yUCHUS TUCIUTLTAHEI.

TexHonorus mMpOBENEHUs DHK3aMeHa — YCTHBIM 5JK3aMeH IyTeM OTBeTa Ha 3 Bompoca
TEOPETUUECKON YacTU JUCLMILIIMHBI IO TEMaM COOTBETCTBYIOIETO CEMECTPA.

Bonpocsl, BEIHOCHMBIE Ha 9K3aMEH:

KonTtponbHsIil Bonpoc

YPaBHCHI/IC TITOCKO-TTapaJuICIIbHOTO ABHKCHU ST

Omnpenenenne TpaeKTOpUii TOYEK Tena

Ormpenenenue ckopocTeil Touek Tena

TeopeMa 0 IPOEKIMSIX CKOPOCTEH BYX TOUCK TeJsla

OmnpeneneHue cKOpoCTeN TOUEK C IIOMOILBI0 MTHOBEHHOTO LIEHTPA CKOPOCTEH

YacTHble cydan OnpeeeHis] MTHOBEHHOTO IIEHTPa CKOPOCTEH
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OmnpenencHne yCKOPEHUH TOUCK TeJa PH INIOCKOM JABV)KEHUN




8. CmoxHoe JBHXCHUC TOUKH: 06HII/IC CBCACHHA

9. CnoxxeHue CKOpOCTeH U yCKOPEHUI MPH CI0KHOM JIBUKEHUU TOYKU

10. 3aK0oHBI TUHAMHKH, 33J1a41 JUHAMUKH

11. Cuna TsxecTH 1 Bec Teaa

12. Inddepennpanpabie ypaBHEHUS JBIKCHUS] MATEPUAIBHON TOYKH U MX WHTETPUPOBAHNE

13. JIuHaMuKa OTHOCUTEIHHOTO IBMYKCHHS TOUKH

14. CBoOoaHbIE KOI€0aHus TOUKH O€3 ydeTa CHII CONPOTHBIICHUS

15. BausHue OCTOSHHON CUibl Ha cBOOOIHEIE KOJIEOAHUS TOYKHU

16. CBoOOAHBIE KOJ€0aHUsI TPU CONPOTHUBICHUH, IPOIIOPLHOHATIBHOM CKOPOCTH (3aTyXarolue KojeOaHus)

17. BeiHyX1eHHBIE KOJIe0aHUs TOYKH MPH OTCYTCTBUU COIPOTUBICHUS

18. Pe3onanc

19. By X aeHHBIC KOJIeOaHNS TIPH HATMYUH CONPOTHUBIICHUS

20. Macca cuctemsl. Llentp macc. MOMEHT MHEPLIMHU Te€Ja OTHOCUTENBHO OcH. Pannyc nnepuuu

21. MoMeHTHI HWHEPUUU HCKOTOPLIX OJHOPOAHBIX TCJI

22. Teopema I'tolirenca

23. 3aKOH COXpaHEHUs ABMKCHUS LIEHTPA Macc

24. Teopema 00 H3MEHEHIH KOJIMYECTBA IBIKCHUS MaTepPHaIbHON TOUKN

25. Teopema 00 H3MEHEHIH KOJIMYECTBA IBHKCHUS MEXaHHIECKON CHCTEMBI

26. Teopema 00 H3MECHEHIH MOMEHTA KOJIMYCCTBA JIBIKCHUS TOUKH

27. Teopema 00 H3MEHEHIH MOMEHTA KOJIMYECTB JIBHXKCHHUS CHCTEMBI

28. 3aKOH COXpaHEHUs TJIABHOTO MOMEHTA KOJIMYECTB JIBUKECHHSI

29. Teopema 00 U3MEHEHUH KMHETUYECKOW SHEPTUU MAaTEPHAILHON TOYKH U MEXaHHUYECKOH CHCTEMBI

30. ®usnuecKnii MaITHUK

31. MareMaTudecKuii MasTHHUK

32. IIpunnun Janambepa

33. I'maBHBII BEKTOP U IVIaBHBIM MOMEHT CHJI HHEPIIMU TBEPAOIo Tea

Kaxp1ii s5Kx3aMeHaIMOHHbIN OMIIeT coaepkuT 3 Bompoca. Bpems moAroToBKU K OTBETY HE MEHee
45 MHUHYT.

Kpurtepun ouennBanus

OreHrBaHME OCYIIECTBIISIETCS IO YETHIPEXOAIBHON CUCTEME.

«5» (OTJIMYHO): MOTyYEeHbI OTBETHI Ha BCE BOMPOCH! SIK3aMEHAIIMOHHOTO OUJIeTa, KypCaHT YETKO
n 663 OIHI/I6OK OTBCTUJI HA BCC JOMMOJIHUTCIIBHBIC BOIIPOCHI IO TCMATHKHU 3K3aMCHAIITUOHHOT'O 6I/IHeTa.

«4» (XOpoIo): TOJTY4YeHBI OTBETHl HAa BCE BOIPOCHI IK3aMEHAIMOHHOTO OWieTa; KypCaHT
OTBETUJI Ha BCE JOTIOTHUTEIbHBIE BOMPOCH IO TEMATHKHU K3aMEHAIMOHHOTO OuieTa.

«3» (yAOBIETBOPUTENHHO): MOIYYEHBI OTBETHI HA 2 WK 3 BOMpOCA SK3aMEHAIIMOHHOTO OUJieTa C
3aMCYaHUSAMH, KYpPCAaHT OTBCTUJI HC MCHCC YCM Ha 50% JOMOJHHUTECIIBHBIX BOIPOCOB IO TCMATHKHU
9K3aMEHAIMOHHOro Ounera.

«2» (He 3a4TeHO0): TMOJy4YeHbl OTBETHI MEHEE UeM Ha 2 BOIpOCca IK3aMEHAIMOHHOTO OWiIeTa,
KypCaHT OTBETHJI MeHee ueM Ha 50% IOMONHUTENBHBIX BOMPOCOB MO TEMAaTHUKU K3aMEHAIIMOHHOTO
owera.



