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dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunaa 51.B./1B.01.02 O6wujas ¢pu3vKa OTHOCKUTCS K 4acTy, POpPMUPyeMO YYaCTHUKaMH
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

KOMNbIOMEepHO20
uccnedosaHus npu
aHanuse 3a0au Ha
OCHOBe

3HaHull
¢yHOameHmanbHbIX
Mamemamuyveckux u
KOMNbIOMEPHbIX HAYK

Heobxo0umble 0/
uccne008aHusl Hay4HbIx
npobnem

IIK-4.2: Ymeem
CcamocmosimenibHO NPUMeHsINMb
no/yueHHble 3HaHus 05
aHanuza obsekma
uccnedosaHus, onpedensimb
yeau u 3a0auu UCCAe008aHusl,
a makoice 8blbUpamb
KOppeKMmHblii Memoo
UCcAe008aHust HaQy4Holl
npobnembi

T1IK-4.3: meem
npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU, A UMEHHO
DeuwleHuUst HaQy4HbIX 3a0ay 8
coomeemcmauu ¢
nocmaeneHHol yeabto u
8blOpaHHOU MemoOuKoli

npuHyunsbl, onucblgaroujue
d)u3uueCKue sl8/1eHUs, d MaKxce
cnedcmsun, 8blmeKaruwue u3
3MuXx 3dKOHO8 U npuHyunos,
umeruwue meopemuyeckoe u
npumaaHoe 3HayeHue;

mamemamuyeckue Memoabl,
ucnosib3yemble 0/151 NOCMAHOBKU
u peuwleHus Kiaaccuveckux 3a0au

MexXaHUuKu

ITIK-4.2:

IIpumeHsmb nOHsIMUs, OCHOBHblE
3aKOHbI U NPUHYUNBIL, 015
peweHus ¢usuueckux 3aoau

pda3nuvyHO20 YpOBHA C/N0HCHOCMU.

I1K-4.3:

Bnadeem

npedcmaegneHusiMu o
COBpeMeHHOM COCMOsTHUU
KapmuHbl ONUCAHUs1 (husuUecKux
A61eHull, Memooamu
cocmasneHus U uccae0o8aHust ux
Mamemamuyeckux mooenell u
aHaausa pe3ynbmamos

uccne008aHull.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem IIK-4.1: KoumponbHas
npumeHsimb Memoosb! | hyndamenmanbHbie u 3Haem paboma SK3AMEH:
MameMamuieckoeo U | meopemuueckue 0CHOBbI, NOHAMUS, OCHOBHbIE 3AKOHbI U Tecm

KoumposnbHble
80NpOCh!
3aoauu

3. CTpyKTypa U cojepkKaHHve AUCLUILIUHbI




3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHasn

OG61yasi TPy/[0€MKOCTB, 3.€. 4

Yacos 1o yue0HOMY IJIaHY 144

B TOM 4HUCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI) 32

- KCP 2

caMocTosATe/IbHasA padoTa 42

IIpomexyTouyHas arrecTanusa 36
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMBe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HaumeHoBaHHe pa3/ie/ioB U TeM JUCLMIUIUHBI Bcero B TOM UHCIe
Yyachbl
( ) KonrakrHast pabota (pabora Bo
B3aUMO/IeHCTBUH C IIperno/aBaresem),
Yackl U3 HUX
aHATHS CamocTosTenbHas
CeMHHApCKOro pabora
3aHsTUA TUIa obyuarorerocs,
JIEKLMOHHOTO | (TIpakTHueckue | Bcero qacel
THUMAa 3aHsaTHsA/1abopa
TOpHBIE
PaboThI), yackl

b b b b b

0 0 0 0 0
Baezenue B ipegmer. KuHemMaTuka TOUKH. 8 2 2 4 4
KuHeMaTHKM TBEpZOTO TeJa. 12 4 4 8 4
OcCHOBBI JMHaMUKY MaTepyabHON TOUKU U CUCTeMbl MaTepHasbHbIX TOUEK. 44 16 16 32 12
[JvHamuKa TBepJoro Tesa. 9 2 2 4 5
BcemupHoe Tarorenue. 8 2 2 4 4
KosebaTenbHoe BIDKEHNE. 9 2 2 4 5
D7eMeHThl aHATUTUYeCKOW MeXaHHUKH. 16 4 4 8 8
ArTrecrarust 36
KCP 2 2
Wtoro 144 32 32 66 42

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

Beenenue: Kpatkue cBeieHust o pa3zese "Mexanuka" Kypca "®usuka". icroprueckuii 0630p. OCHOBHBIE

obsacTi IMpYUMeHEHHWS ITPUHLIUIIOB K 3dKOHOB ME€XdHHKH. HOCTYJI&T]:I HEPE]’IHTHBHCTCKOﬁ MeXaHHUKH

(HpOCTpaHCTBO, BpeMsd, CUCTeMBI OTCUETAa, IIPUHLIUIT J€TePMHWHW3Ma, TIPUHLIUAIT CyHepHOBI/IL[I/IH). PaBMepHOCTb

¢usnueckux BennurH. CpaBHeHMe nogxoza HerotoHa u Jlarpanska K OnMcaHUI0 MeXaHUUeCKUX SIBJIEHUH.

XapakTepuCTHKa OCHOBHBIX pa3/iefioB Kypca U IMTepaTyphl.




KunemaTuka TOUKM:

TToHATHS 0 MaTepUaIbHOU TOUKeE, TPOCTPAHCTBE U BpeMeHU. CriocoObl 3a/1aHus IBWKEHHUST MaTepUaTbHON
TOUKHU:

BekTopHblii crioco6. KoopauHatHbi criocob. EctecTBeHHbIH crtocob. O CBsI3U AeKapTOBBIX Y KPUBOJUHEHHBIX
KOOp/JMHAT.

1 KviHeMaTuKu TBepZOro Tesa:

[MoctynarensHOe ABWKeHHe. BpaiieHue BOKPYT HEMOABIXKHOM ocH. [1710CKoe BIKeHMe TBeporo Tea.
Crio>keHUe yTJIOBBIX CKOpPOCTel. BpailleHre TBepAOro Teaa BOKPYT HElMOABMXXHOM TOUKHU.

Teopema [lanambepa o CyIecTBOBaHUU OCH KOHEUHOT'O TIOBOPOTA TeJa.

OCHOBBI [MHAMHWKH MaTepUaJbHONW TOUKU U CUCTEMbI MaTepUa/IbHBIX TOYEK:

WHeprMianbHbIe CUCTEMBI OTCUeTa. 3aKOH UHepLyu. [IpuHImn otTHocuTenbHOCTH ["anunesi. [Ipeobpa3oBanus
I'amunes. OCHOBHBIE 3aKOHBI HBIOTOHOBCKOM JMHAaMUKK. BTopoit 3akoH HeroToHa. TpeTnii 3akoH HeloToHa.
Cunbl. OCHOBHOe ypaBHEHUE TUHAMUKMU:

B npoekuysx Ha OCU AeKapTOBBIX KOOPAUHAT. B MpoeKusiX Ha KacaTelbHYH U HOpMaib K TPaeKTOPUU B
JaHHoM Touke. HenHepLuansHele cucteMbl otcueTa. Teopema Kopuomca. Cusel nHepuun. LieHTpobexHas
cuna. Cuia Kopuonuca

OcHOBHOe ypaBHeHUe [VMHAaMHUKHU B HeHHepLIMaabHOM CHCTeMe OTCYeTa.

3aKOHbI COXpaHEHUS] U U3MEHEeHUs UMITyJIbCa:

O 3aKoHax COXpaHeHUs U UHTerpasax JBWKeHus. VIMmynbc Touku. IMIy/abC CUCTeMBI. 3aKOH COXpaHeHUsI
HMITyJIbCa. Y PaBHeHHe JIBIKEHUS LieHTpa Macc. [IBIyKeHue Tesa epeMeHHOU Macchl (ypaBHeHre
Merepckoro).

3aKOH COXpaHeHUs SHepruu:

Pabota u motjHOCTE. PaboTa yripyroi cuiel. PaboTa rpaBUTalMOHHOM (MM KyJTOHOBCKOH) cuibl. PaboTa
OJJHOPOJHOW CHJIBI TsKeCTU. MorHocTs. [ToHgaTre cunosoro mosis. KoHcepBatrBHBIe cubl. [loTeHIManbHas
5Heprusi. KoHCcepBaTUBHbIE CUJIBI

IToste nyenTpaneHbIX cuil. [loTeHnanbHas sHeprus U cuibl. Kunetnueckas sHeprud. IloyiHag mexanuyeckas
5Heprus yacTyipl. [loTeHI[MaTbHas SHePrusl CUCTeMBbl. 3aKOH COXpaHeHHUs] MeXaHUUeCKOW SHEepPrUU CUCTEMBI.
HuccunaruBHble cuibl. KuHeTHUeckast SHeprusi CUCTeMbl. DyieMeHTapHasi Teopusi CTONKHOBeHUH. LleHTpanbHbIN
yZap 11apoB.

3aKOH COXpaHeH!sI MOMeHTa UMITYJ/IbCa:

MomeHT ummnyJ/ibca TOuKd. MomeHT cujibl. MOMEHT UMITy/IbCa CUCTeMBI. Y paBHeHHe MOMEHTOB.

JvHamMyKa TBepZoro TeJa:

YpaBHeHus1 ABWKeHUs TBepAoro Tena. Tensop nHepruu. [lnockonapasiensHoe ABW)KeHKEe TBEPAOro Tefa.
JBr>KeHHe TBEpZOro Tesla C HelOABWKHONW TOUKOM.

BcemupHoe Tarorenue:

3aKOH BCEMUPHOI'O TATOTeHHUsl. 3aBUCMMOCTb YCKOPEHMsI CUJIbI TSDKECTH OT LUMPOThI MECTHOCTH. Macca
VMHepTHas U Macca rpaBuTaljioHHast. 3akoHbl Kertepa. KocMvuueckast CKOpoCTsb.

KonebarennHoe IBIDKEHUE:

OG6mue cBegenus o Kosebanusix. KosiebaHus TUHeHHOT0 ocu/sitopa. KBa3uynpyrue CHIbl U TapMOHHUYECKHe
Kosiebanus. KosebaHus ocLM/IITOpa MPU HAIMUUK BSI3KOTO TPeHUs. BeIHYXieHHbIe Konebanusi. Pe3oHaHC.
O/eMeHThl aHAIMTUUeCKOW MeXaHUKU:

[NTousTHe cBsizeii. OCHOBHBIE TUIIBI CBSI3€M.

BupTyanbHOe repeMelijeHre U BUpPTyasibHas paboTa. IIpocTpaHCTBO KOHGHrypalyH, ha30Boe MpoCTpaHCTBO,
YKCIIO CTeTieHel CBOOO/bI TOJIOHOMHOM M HETOJIOHOMHOM CHUCTeMBI. [IPUHIUIT BUPTYa/IbHBIX TIepeMeIeHHH.
O6b11iee ypaBHeHHe AWHAMUKW. [IPUHIIMTT CTAIIMOHAPHOTO JIeMCTBUs. Y paBHeHus Jlarpamxa 2-ro poja.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarouXcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

st obecrieueHUst CaMOCTOSATETEHOM PAab0ThI 00YUaIOIUXCS UCTIO/Ib3YIOTCS:

- 9JIEKTPOHHBIN Kypc "®usrka. Mexanuka JJO D1eKTpOHHO-yTIpaB/isieMbiii Kypc. I'pesrHa A.B.,"
(https://e-learning.unn.ru/course/view.php?id=242).

WHble yuebHO-MeToAMuecKre MaTteprasbl: 1. Komapos B.H., I'pe3nna A.B. OcHOBHBIE 3aKOHBI
MeXaHUKH B PUMepax | 3a/jauyax. Y ueOHO-MeToqudecKoe rocobue. (DeKTpoHHbIM pecypc HHI'Y).
Per. Ne 646.13.08. Hwkuuit Hoeropog: HHI'Y, 2013, 70 c. http://www.unn.ru/books/resources.html
2.3. T'antmaxep, @.P. Jlekijuu 110 aHaIUTUUYECKON MexaHuKe [D/1eKTpOHHBIN pecypc] : MOHOrpadus
— OneKkTpoH. gaH. — Mocksa : @usmatiut, 2001. — 264 c. — Pexxum jocryma:
https://e.Janbook.com/book/47536

5. @OoHA OLEHOYHBIX CPeACTB [/l TeKyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHII/IHHE (MOAY/II0)

5.1 TunoBbie 3a/laHHUA, HEOGXOAI/IMBIE AJId OL€éHKM Ppe3y/ibTdTOB 06y‘-IEHl/IH npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi padoTa) /i  OLEeHKHU
copmupoBanHocTu KomnereHiuu ITK-4:

Bapnanr 1

Samaqa 1.

Touxa M JEHESTCA IO OKPYVAHOCTH COTIACHD VPAEHEHHIM
r=2bcos ('), o="2

(r, @— monApHEEE KOOpAHHATE]). HalTH MpoekIMH cCKOPOCTH To4KH \ Ha OCH MOIAPHOH CHCTEMEL
KOOPIHHAT, VPAEHSHHA JEHKCHRT TOUEH M, ONHCHEAIOMEH rogorpad cKopocTH, H NPOSKITHE
CHOpPOCTE TOHEH M.

Samaua 2.

I'E0z1e EOHEASTCA E CTEHY, OKATHEAKIIVIO conpoTEeaeEHe (00 H. IIpe Kazmom yIape MOIOTER
TEO03IE VITIVOIAeTCd B cTeHy Ha ey /=015 cu. OnpegemmTe Maccy MOIOTEA, 8CIH IPH YIape o
LITANEY TEQ2IT OH HMEeT CKOpocTE v=1.23M/c.

Kpurtepuu oneHnBaHus (onjeHOYHoe cpe/icTBO - KoHTpo/IbHas padoTa)

OueHka Kputepuu orieHuBaHUs

[TpriBesieHO TO/IHOE pellieHre 33/ja4, BK/IIOYAoLlee OCHOBHBIE TI0JI0XKEeHUs TeOPUH, (U3NUYecKHe
3aKOHBI U 3aKOHOMEPHOCTH, HarlpaB/ieHHbIe Ha pellieHue 3azaul. [IpeacTaBieHbl HE0OX0AUMbBIE
MaremMaTHuecKre rmpeobpa30BaHus U pacyéThl (MOJCTaHOBKA UHC/IOBBIX JJAHHBIX B KOHEUHYIO
SAUTEHO tdhopmyiy), TpUBOSILLME K ITPaBUILHOMY UMC/IOBOMY OTBeTy. [IpecTaByieH paBUIBHBIN OTBET C
yKa3aHHeM eJJMHUL] U3MepeHHst ICKOMOU BesimurHbl. KoHTposibHast paboTa BhITIO/IHEHA B CPOK U

Tpe/iCTaB/ieHa IperoidaBaTesro.




OueHka Kputepuu onieHuBaHUs

PerieHb! He BCe 3a/jau UM XOTs Obl B O/IHOM M3 33/1a4 B HEOOXO/IMMBIX MaTEMaTHUECKUX

He nipeo0pa30BaHUsAX WM BEIYUCTEHUSIX IOMYILEHbI OMMOKH, U (M) B MaTeMaThyecKrx
3a4TeHO |TPeoOpa30BaHMSX/BBIUUCEHUSIX TIPOIYIIEHbI IOTMUeCKUA BaXKHBIE 1Iary U (/M) KOHTPOJ/IbHAsk
paboTa He BBITIO/IHEHA B CPOK U (W/IK) He TIpe/ICTaB/IeHa TIPerno/jaBaTeliio.

5.1.2 TunoBble 3ajaHus (oneHOuYHOe cpeAcTBO - TecT) A OLeHKH C(HOPMHPOBAHHOCTH
komnerenyu ITK-4:

1. THII — OIHHOYHEIH BEIOOD.

Ha pucyHKe K JHCKY, KOTOPBII MOKeT CBOOOTHO BPaIaTLCA BOKPYT OCH, IIPOXOMAIIEe Tepes
TouKy O, IPHKIAaIEBAIOT OJJHHAKOREIE IO BETHIHHE CHITE. MOMeHT cuiI 6yIeT MaKCHMAaTbHEIM
B IOJIOJKEHHH. ..

00T 0

3 4 S

e o o o o
o W =

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

OueHka Kputepun ouieHnBanus
3auTeHo Kak MUHUMYM 70% TpaBUIBHBIX OTBETOB B TECTE
He 3aUTeHO MeHee 70% npaBU/IbHBIX OTBETOB B TECTe

5.2. OncaHue MIKaJI OleHUBaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMe)XXyTOUHOH
arrecranuu

IIIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu Hey/J0BJIeTBOP Y/I0BJIETBO 04YeHb
I/I0X0 XO0po1Io OT/IMYHO NPeBOCX0/AHO
POBaHH HUTEe/bHO PHTe/NIbLHO XopoIiio
0CTH
KoMIieT
eHIUH
(uHAMK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIieT
eHIMi1)
3HaHus OTcyTcTBHE | YpoBeHb MuHuMaIbEH | YpoBeHb | YpoBeHb YpoBeHb | YpoBeHb




o . 3HaHMH B
3HAHUN 3HaHWH B
obneme, .
TEOpeTHUeCcKoro 0 obneme, 3HAHWH B
COOTBETCTBY
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, .
3HAaHWH HIDKe L 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMabHBIX o rporpamMme obbeme,
OL|EHUTb TIOJTHOTY . 3HaHWH. rporpamme yloiem
N TpeboBaHUH. TO/ITOTOBKH TPEBBIILAOLLE
3HaHUH [JomnymieHo | MOATOTOBKU nporpamMme
Nmenmu mMecTo . [ony1ieHo M [IpOrpamMmy
BCJIeICTBHE MHOT0 . [ony1ieHo TMO/ITOTOBK
rpy6ble omMbku HECKOJIbKO TMO/ITOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
[IpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHUsl. ITposeMOHCTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMpOBaHkbI BCe
ITpu pereHNM yMeHUsI. YMeHHSI.
MHMHHMMaJIbHBIX YMeHHUsI. BCe OCHOBHBbIE
N CTaHZJapTHBIX PelrteHsl Pertensl Bce
yYMeHHUH. PelileHbl Bce | OCHOBHBIE YMeHUsl.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OLIEHUTh HalHuKe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpybbIMU | Herpy6bIMU
yMeHUi BbInosHeHs! | U 3a/lauM.
OCHOBHbIE ommbKaMu. | oummbKamu.
BCJIE[ICTBHE BCe 33J]aHUsI | HecyllecTB | BhinosiHeHs!
yMmenust. Imeny | BeimonHeHs! | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/IaHusT
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
OIINOKM 3a/laHusl, HO | B MOJTHOM
oTBeTa HEKOTOpbIle | U, obbeme 6e3
He B obneme, HO
c BBITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEeKOTOopble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAaHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTp
HaBbIKOB. CTaHZJapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBbIKU NIPU npH .
1St HaBBIKH TIPH TBOPUYECKHUI
OL|eHWUTh HalMuKe | TPOJEeMOHCTPUD peleHnn peleHnn
Hagbiku peleHust peleHnn TIOZIXO[, K
HaBBLIKOB oBaHb!I 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHZapTHBI peLLeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 3a/jau ¢ X 33724 Oe3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 3374
o6yuarolerocs OT | OMMOKK u oMboK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0UueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOHU aTTECTALlUHA
Onenka YpoBeHb NOJrOTOBKH
NPEBOCXO0/{HO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
[UCLUIUIMHA, CHOPMHUPOBAHBI HAa YDOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHHs, BaJileHUss MO0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHeE BBbIIlIe
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUMM (Y4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
- OYeHb X0pPOLI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLUIIMHA, cHOPMHUPOBaHbI HAa YPOBHE He HHXKE «OUeHb XOPOLLIO»
XOPOILO Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLIUIVIMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAoB/eTBOpUTEab | Bce KommeTeHiuu (YacTH KOMIETeHIMiH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBjieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HEe HWXKe «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEILHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO
TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHoCTH KomnieTeHuu [1K-4

1. OcHOBHBIE AKCHOMBI HEPEISATUBUCTCKOW MeXaHUKH.

2. Cnoco0bl 3a[JaHKsI JBIDKEHUS TOUKH.

3. TloctynarenbHoe ABWKeHHE TBEPJOIO Tejla, CKOPOCTH, YCKOPEHHSI TIPH MOCTYTIaTe/TbHOM [JBM)KEHUH.
4. BpaieHre TBeporo Teja BOKPYT HelO/BI)KHONW 0CH, CKOPOCTH U YCKOPEHUsI TOUeK TBEPZOro Terla.
5. Ilnockoe aBwKeHre TBepAOro Tesa. MrHOBeHHbIH LeHTP CKOPOCTeN U YCKOpEeHHUH.

6. BpareHue TBepZiOro Tesia BOKPYT HETIOJABM>KHOM TOUKH. YTJIbl Diijiepa, KWHEMaTHUeCKUe YpaBHEHUS
Siinepa.

7. Teopema 0 CJIOXKEHUM CKOPOCTeU U yCKOPEHUW TOUKU MPH CJI0XKHOM [IBU)KeHWH. Y ckopeHue Kopuosuca.
8. Omnpenenenue uHepiMaabHON U HEMHEPLIMATLHOM CUCTEM OTCUeTa.
9. 3akonbl HetoToHa. Cuibl.

10. Cwret unepuun. llenTpobesxHas cusa. Cusa Kopuonrca. OCHOBHOe ypaBHEHHe TUHAMUKY B
HeuHepLalbHOM CHCTeMe OTCueTa.

11. YpaBHeHHe IMHaMHUKV MaTepUa/JbHONM TOUKW B HEMHEPLMAIbHON cucTeMe oTcyeTa. CHiIbl HHEPLIUH.
12. TloHATHe UMIy/IbCa TOUKH, CUCTEMbI MaTepHalIbHBIX TOUEK.

13. 3akKoH COXpaHeHUsl UMITyJIbCa.

14. YpaBHeHuMe JBW)KEHUS LIeHTPa MacC CUCTEMBI

15. YpaBHeHUe [IBUKeHUs LIeHTPa MacC CUCTEeMBI.

16. [IBr>KeHue Tesa nepeMeHHOI Macchl (ypaBHeHHe Melljepckoro).

17. Pabora cuibl. OnipesiesieHe MOIITHOCTH.

18. CwunoBoe noJie. [ToTeHMa/IbHAs SHEPTUSL.



19.

20.

21.

22.

23.

24.

Teopema KeHura o BeIUMC/IEHUM KUHETUUECKOM SHePTrMU MaTepUaJbHONM CUCTEMBI.

Teopema Kenura o BbIuMC/IeHUM KMHETUUECKOI SHEPIUY MaTepraJbHON CUCTEMBI.

[TonHast MexaHnuecKast 3Heprys CUCTeMbI. 3aKOH COXPaHEeHUs] MeXaHUUeCKON SHEePriuU CUCTEMBI.

. AuccunartyBHble CUIIbL. 3aKOH M3MeHeHUs] KUHeTUUEeCKON SHeprUu.

OripeienieHye [IeHTPAIBHOTO YZapa mapoB. AGCOMIOTHO yIpyTryid v abCOMOTHO HEYNPYTUH y/iaphl LIApOB.

ypaBHEHI/IH ABIDKEHUSA CBOGOAHOFO TBEpPAOro TeJia. ypaBHEHI/IFI ABWKEHUWA TBEPAOro TeJla Py BpallleHHNU

BOKDYT HeIo/BWKHOU ocu. [1nockonapaniensHoe JBIKeHUe TBepAOro Tesa.

25.

26.

27.

28.

29.

30.

31.

MoOMeHTBI UHepLUH.

Kone6anus nuHeliHoro ocupuisitopa. KBasuynpyrue cuibl ¥ rapMOHHUecKHe KonebaHusl.
Kosnebanus ocLiu/isiTOpa Mpy HaIMYKU BSI3KOTO TPEHKSI.

BeiHYX/1eHHBIe KosiebaHus1. SIB/ieHre pe3oHaHca.

Knaccudukarus cBsizeld, pazoBoe IpoCTpaHCTBO, UHCIIO CTeTleHel cBOOO/bl TOJIOHOMHOM CHCTEMBI.
BupTryasbHble iepeMeleHus ¥ BUPTyasbHast pabora.

YpaBHeHus Jlarpanka 2-ro poja.

Kputepuu onjeHuBaHus (oLieHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHUBaHUs
CTyJeHT fian pa3BepHyTHIM OTBeT Ha BCe BOMPOCHI U [IPU 3TOM
MIPeBOCXOHO % Passepry P P
[IPO/IeMOHCTPUPOBAJI 3HAHUE [I0I0JIHUTe/IbHOI0 MaTepuaria.
OTJINYHO CTyzeHT fan pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI.
OUYeHb XOPOLLO CTyzleHT jan OTBET Ha BCe BOIIPOCHI, BO3MOKHO C He3HaUUTe/bHbIMU HefloueTaMHu.
XOpOLIO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOTIPOCOB C He3HAUUTE/ILHBIMU HEZI0UeTaMH.
Y/0BJIETBOPUTE/IBHO CTyzieHT OTBeTH/1 Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYLI|eCTBEHHBIMU HeZloueTaMH.
I[Tpu oTBeTe CTYJEeHT JOMycKaeT rpyOble OIIMOKM B OCHOBHOM MaTepHasie v
HeyI0B/IeTBOPUTEJ/ILHO
pellleHNH CTaHAApTHBIX 3a/a4.
OTcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHHsl CTaH/JapTHBIX
I1JI0XO
3a/a4.




5.3.2 TumnoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
KommneTeHiuu [1K-4

Jagaga 1.

AxpobaT IpEITaeT B ceTKy ¢ BEICOTEI M, =8M ¢ HagamemoH cropocTero v, =0 . Ha xaxoft
ImpefensHoi BRICOTE /i, HAJ IOIOM HAZO HATAHVTE CETKY. 9TOOEI aKpoDAaT He VIApHICH O 0T
npH nperike? HagecTHo, 9T0 ceTka npormdaerca Ha /i, = 0,5M . ecom axpoDat npeIraeT B Hee

c BeIcOTEI H, = 1m.

KpuTepuu onjeHuBaHus (OLleHOUHOE CPeJCTBO - 3a/|auu)

OneHka Kputepuu orjeHuBaHUs

[TpyBesieHO NOHOE pellleHye 3a/jauy, BK/IIOYarolljee OCHOBHBIE T10/10’KeHUsI TEOPUH,
¢u3nuecKre 3aKOHBI M 3aKOHOMEPHOCTH, HallpaB/ieHHbIe Ha PellleHue 3a/aun.
ITpescraBieHb! HEOOXOAMMBIE MaTeMaTUUeCKHe IpeoOpa30BaHus U pacyéThbl
TPeBOCXOJHO (mozcTaHOBKA YMC/IOBBIX [JaHHBIX B KOHEUHYIO ()OpMYI1y), IPUBOJSILLIE K
MPaBUWJILHOMY UMCI0BOMY OTBeTy. [Ipe/icTaB/ieH NpaBU/bHbIN OTBET C yKa3aHUEM
e/IMHUL] U3MepeHUst UCKOMOM Be/IMUKHbI. [Ipy 3TOM NprMeHeH TBOpPUYeCKUid TI0X07 K
pelleHuIo 33/lauH.

ITpuBeieHO TO/IHOE pellleHHe 3a/jauy, BK/IIOYalollee OCHOBHbIE 10JI0KeHHsI TEOPUH,
¢u3nuecKre 3aKOHBI M 3aKOHOMEPHOCTH, HallpaB/ieHHbIe Ha PellleHre 3a/jaun.
ITpescraBieHbl HEOOXOAMMBIE MaTeMaTHUeCKre IpeoObpa3oBaHus U pacyéThbl
OT/IHHO (TIoAicTaHOBKA YMC/IOBBIX IAHHBIX B KOHEUHYIO (hOpMYyJTy), IPUBOJSIIHE K
MPaBUILHOMY UHMCJIOBOMY OTBeTy. [IpecTaByieH MpaBUIBHBIM OTBET C yKa3aHHUEM

€QWHUL] U3MepeHUA HMCKOMOM BeJTMUHHEI.

[TpaBU/IbHO 3amMCaHbI BCe HeOOXOJMMBIE TTOJIOXKEHHsT TeOPHH, (pr3nuecKre 3aKOHbI,
3aKOHOMEpHOCTH U MPOBe/ieHbl IIpeobpa3oBaHus, HarlpaB/IeHHbIe Ha pellieHre
3aj1laud, HO B HeOOXOMMBIX MaTeMaTHUeCKUX MPeoOpa30BaHMSIX UM BHIUMCIEHHUSIX
OHEHb XOpOtHo JIONyILleHbl He3HaUKTe/IbHble OIMOKY. 3ajiaya 0Be/ieHa [I0 YMCI0BOTO OTBeTa.
I[NpepcraBsieH NpaBU/bHBINA OTBET C YKa3aHUEM e/IMHUL] U3MepeHHst MICKOMOM

BeJIMUMHLBI.

I[TpaBU/IbHO 3amMcaHbl Bce He0OXOJMMBIE TT0JI0XKEeHHsI TeOpHH, (pri3uuecKre 3aKOHbI,
3aKOHOMEPHOCTH U TIPOBe/IeHbI ITpeoOpa30BaHusl, HarpaB/ieHHbIe Ha PellieHre
XOpOILIO 3a/lauy, HO UMEIOTCS CrIelyIolijie HeZloCTaTKU: B HEOOXO0ANMBIX MaTeMaTHYeCKUX
npeoOpa30BaHMUSIX WM BBIYMC/IEHUSIX JIOTYIIIeHbl He3HAUNTe/TbHbIe OIMOKU 1
3ajaua He JJ0BeJieHa /10 UMC/I0BOr0 OTBeTa.

V0BJIETBOPUTETHHO [TpaBU/ILHO 3amMCaHbl BCe HEOOXO0JUMBbIe TIOJIOXKEHUS TEOPUU, (PU3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, ¥ MPOBe/ieHb! TIpeoOpa30BaHusi, HarpaB/ieHHLIe Ha pelleHre
3a7lauM, HO UMEIOTCS CIeYIOIIe He[JOCTaTKU: B He0OXOIUMBIX MaTeMaTHUECKUX
npeoOpa30BaHUSIX WM BBIYMC/IEHUSIX JIOMTYIIeHbl OIUOKH, U (WIH) B
MaTeMaTh4eCKUX 1Mpeobpa30BaHUsX/BEIUMCIEHUSIX POMYIeHbI IOTUYeCKH Ba)KHbIE
1mary, u (Wiv) He TIpeJICTaB/IeH MPaBU/IbHLIN OTBET C yKa3aHWeM eZIHUL]




OueHka Kpurtepuu oLieHUBaHUs

M3MepeHusi ICKOMOM BeTMUMHBI WM B HEM JIOTTyIIeHa OLIMOKa (B TOM UHC/Ie B
3aMyCy eIMHUL] U3MepeHUs BeJIMUUHBI)

He mipe/icTaB/ieHbI TIOJIOXKEHUSI TEOPUH, (PU3MUeCKre 3aKOHbI, 3aKOHOMEPHOCTH,
HEeYJOB/IeTBOPUTE/ILHO
HeoOXouMbIe /15 pellieHus 3aJaun. 3aZiaua He peleHa

T1710X0 CTyJieHT He IIPUCTYTIAa/ K pelleHuo 33/laui.

6. YueOHO-MeTOfMUeCcKOe 1 HH(}OpMaoOHHOe o0ecrieyeHHe JUCHHMILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. ipogos U. E. OcHOBHBIe 3aKOHBI MEXaHUKH : [yueb. mocobue s (hu3. crieljuajibHOCTel By30B]. - 3-e
u3., mepepad. u gor. - M. : Beiciias mwkosa, 1985. - 248 c. : un. - 0.65., 38 3k3.

2. byrenun H. B. Kypc TeopeTuueckoii MexaHUKHU : yueOHoe rtocobue Aj1st By30B / byrernun H. B.,JIyHiy
A. JI.,Mepkun [. P.; Jiyan . JI., Mepkus /1. P. - 14-e u3g,., ctep. - Cankt-Iletepbypr : Jlanb, 2023. - 732
c. - PekomenioBaHO MuUHHCTEpPCTBOM 0011[eT0 U TIpodeccroHaabHOro obpasoBaHust Poccuiickoit
denepalium B KauecTBe yuebHOro 1ocobusi A71si CTy/IeHTOB BBICIIMX YUeOHBIX 3aBe/|eHUi, 00yJaroiuxcs
10 TeXHUYECKUM CIieliuaabHOCTAM. - KHura u3 konekuuu Jlans - TeopeTudeckass MmexaHuka. - ISBN
978-5-507-47194-2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=883542&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. bate M. . Teopetnyeckast MexaHvKa B nlpyMepax M 3ajavax. Tom 1. CtaTvka U KMHeMaTHKa :
yuebHoe rocobue /s By30B / Batb M. W.,[)xanenupaze I'. FO.,Kenb3on A. C.; xanenuaze I'. 1O.,
Kenb3oH A. C. - 14-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 672 c. - KHura u3 KoJinekijuu JlaHsb -
Teopetuueckasi MexaHuKa. - ISBN 978-5-507-47033-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=883143&idb=0.

2. batb M. 1. TeopeTrueckass MexaHMKa B TipuMepax U 3azavax. T. 2. [JluHamuka / bate M.
N.,Ixanemgze I'. FO.,Kens3oH A. C. - 10-e u3f., crep. - Cankr-ITetepOypr : Jlanb, 2022. - 640 c. -
Knura u3 koniekiuu Jlanb - TeopeTrueckast MexaHuka. - ISBN 978-5-8114-1021-7., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=881325&idb=0.

[TporpammHoOe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IMCIUTIIAHBI):

1. http://e-learning.unn.ru/
2. http://www.unn.ru/books/resources.html

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#, OCHAIeHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[TomerrieHusi A1 CAaMOCTOSITe/TbHOM paboOThl 00YyYarOLUXCsl OCHAIlleHbl KOMIBbIOTEPHON TEeXHUKOU C



BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHTepHeT" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

ITporpamma cocTtaBjieHa B coOTBeTCTBUH C TpeboBaHusimu OC HHI'Y 1o HarpaB/ieHHIO MMOATOTOBKH
01.03.02 - IpuknazHas MaTeMaTHKa U MHPOPMAaTHKa.

Agstop(bl): 'pesauHa Anekcanjpa BukropoBHa, KaHauaT GU3MKO-MaTeMaTUYeCKUX HaykK, [JOLIeHT.
Peniensent(bi): A.T.H., ipodeccop HI'TY um. P.E. Anekceea Jlomakuna JI.C..
3aBeayroumii Kadeapoii: ViBaHueHko Muxaun BacunbeBuy, JOKTOp (DM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma oz00peHa Ha 3ace/jlaHUM MeToANUeCKoi Komuccuu ot 13.12.2023, mpoTtokon Ne 3.
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