IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

Ob6m1as dhu3vka

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MarteMaTHueCKoe MO/ie/IMPOBaHKe U BBIUUCIUTeTbHAs MaTeMaTHKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



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 3aoadu uccnedo8aHusl,
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

NpuUHYUNbl, onucbleaiowjue
¢usuueckue sgneHus, a makice
cnedcmeust, 8bimeKaroujue u3
5Mux 3aKOHO8 U NPUHYUNO8,
umeroujue meopemuyeckoe u
NpUKIAaOHOe 3HaUeHue;

3Haem

MamemamuyecKue memoobl,
ucnonb3yemble 0/151 NOCMAHOBKU
U peleHusi Kaaccuueckux 3a0ay

MexXaHUuKu

IIK-4.2:

Ymeem

onpedensimb Yeau U 3adayu
uccnedo8aHus, NpUMeHsIMb
€camocmosimenbHO NpUMeHSIMb
NOHSAMUS, OCHOB8HbIE 3aKOHbI U
NpUHYUNbL, 07151 peweHust
¢usuueckux 3adau pasnuyHo20

YPOBHSI CIOHCHOCMU.

IIK-4.3:

Bnadeem

npedcmaegneHusiMu o
COBpeMeHHOM COCMOSTHUU
KapmuHbl ONUCAHUs1 (pusuUecKux
fA6/1eHuUll, Memooamu
cocmasneHus U uccae008aHust ux
Mamemamuyeckux mooenell u
aHanusa pe3ynbmamos
uccned0o8aHull

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 3adauu

KoumposnbHble
80NpOCh!




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 4

Yacos o yuedGHOMY I/IaHY 144

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 32

- KCP 2

caMocTosTe/IbHasA padoTa 42

ITpomexyTouHas arrecTanys 36
JK3aMeH

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3/ienioB M TeM JUCLIATIMHBI Bcero B TOM UHCIe
Yyachbl
( ) KonTakTtHas pabora (paboTa Bo
B3aMMO/EeHCTBHY C TIperojaBaresiem),
Yachbl U3 HUX
3aHSITHS CamocTosiTe/nbHast
CeMUHapCKOro pabora
3ansaTus THIIA o6yvyarowerocs,
JIEKLJUOHHOTO | (TIpakTHUueckue | Bcero qacel
THUMAa 3aHATHsI/mabopa
TOpHBIE
paboThI), yackl

d $ $ $ b

0 0 0 0 0
Beezienue B pegmer. KuHemaTuka TOUKH. 8 2 2 4 4
KunemaTviku TBep/ioro Tena. 12 4 4 8 4
OCHOBBI JTHAMUKY MaTeprabHON TOUKU U CUCTEMbl MaTepHabHBIX TOUEK. 44 16 16 32 12
[vHaMyKa TBepZoro Tesa. 9 2 2 4 5
BcemupHoe TsroTeHue. 8 2 2 4 4
Kosnebare/ibHOe ABIKEHHE. 9 2 2 4 5
D/leMeHTbl aHaIUTUYeCKOW MeXaHUKHU. 16 4 4 8 8
ArtTtectauus 36
KCP 2 2
HWTtoro 144 32 32 66 42

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI




Beegenue: KpaTtkue cBesenust o pa3gene "Mexanuka" kypca "®usuka". Victopudeckuii 0630p. OcHOBHBIE
006/1acTH TIpUMeHeHus! TPUHLIMIIOB U 3aKOHOB MeXaHUKU. [1oCTynaTbl HepessITUBUCTCKON MeXaHUKU
(mpocTpaHCTBO, BpeMsi, CUCTEMBI OTCYeTa, IPUHLIUI JeTepMUHU3Ma, TTPUHLIUI CYTeprio3uLiuM). PasMepHOCTh
¢usnueckux BenmurH. CpaBHeHMe nogxoa HetotoHa u Jlarpanska K onMcaHUI0 MeXaHUUYeCKUX SIBJIEHUH.
XapaKTepuCTUKa OCHOBHBIX pa3/ie/loB Kypca U JINTepaTyphl.

KuHemaTuKa TOUKU:

[ToHsTHSI 0 MaTepHaTbHOM TOUKe, TPOCTPAaHCTBe U BpeMeHH. Crioco0bl 3alaHus ABYDKEeHHSI MaTepHaIbHON
TOUKU:

BekropHsbiii criocob. KoopnHatHbIi criocob. EctecTBeHHbIN cioco6. O CBsI3U ZIeKapTOBBIX Y KPUBOJTUHEHHBIX
KOOp/JHAT.

1 KuHemaTuky TBepZOro Tesa:

[ToctynarensHoe ABWKeHMe. BpallieHue BOKpYT HEMOZABWKHOU ocH. I110cKoe Br>KeHNe TBEpL0ro Tesa.
Crio>keHUe yTJIOBBIX CKOpOCTel. BpailleHre TBepAOro Teaa BOKPYT HEMOABUXXHOM TOUKHU.

Teopema [laambepa o Cy1jeCTBOBaHUM OCH KOHEYHOT'O TIOBOPOTA Tera.

OCHOBBI JMHAMMKHN MaTepUaJbHON TOUKU U CUCTEMbI MaTepUa/IbHbIX TOYEK:

VHeplLyanbHble CUCTEMBI OTCUeTa. 3aKOH MHepLHUU. TIpyUHIUI oTHOCHTebHOCTH ["anues. [Ipeobpa3oBaHust
INaymmunes. OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM JMHAaMHUKK. BTopoii 3akoH HeroToHa. TpeTnii 3akoH HeloToHa.
Cunbl. OCHOBHOe ypaBHeHUe JUHAMUKU:

B nipoekiysix Ha OCH ZIeKapTOBBIX KOOPAUWHAT. B NpoeKuaxX Ha KacaTebHYI0 M HOPMa/ib K TDAeKTOPUH B
JaHHoM Touke. HenHepLuansHble cucteMbl otcueTa. Teopema Kopuommca. Cusbl nHepuun. LieHTpobexHast
cuna. Cuna Kopuosuca

OcHOBHOe ypaBHeHUe [VHaMUKH B HeHHepLIMaabHOM CHCTeMe OTCUeTa.

3aKOHbI COXPaHeHUs] U U3MeHeHUs] UMITyJIbCa:

O 3aKoHax COXpaHeHUs U UHTerpasax BKeHud. MIMiyibc Touku. VIMIy/ibC cUCTeMbl. 3aKOH COXpaHeHUs
HMITyJIbCa. Y PaBHeHHe JIBIKeHUS LieHTpa Macc. JIBIyKeHue Tesa epeMeHHO Macchl (ypaBHeHre
Merepckoro).

3aKOH COXpaHeHUsl SHepruu:

PabGota u motHOCTh. PaboTa ynipyroii cunbl. PaboTta rpaBuTaliioHHOM (MM KyJIOHOBCKOH) cuiibl. PaboTa
OJJHOPOJHOW CUJIBI TsbKeCcTU. MoiHocTs. [ToHgaTHe cunoBoro mosisi. KoHcepBaTrBHBIe cubl. [loTeHIManbHas
5Heprust. KoHcepBaTUBHbIE CUJIBI

ITose enTpaneHbIX cuil. [loTeHnManbHas sHeprus U cuibl. Kunetnueckas sHeprus. [loyiHag mexannyeckas
5Heprus yacTvipl. [loTeHI[MabHas SHePrysl CUCTeMbl. 3aKOH COXpaHeHUs] MeXaHUUeCKOW SHEPrUU CUCTEMBI.
[JuccunatuBHble cumbl. KuHeTHyeckasi SHeprusi CUCTeMbl. DJjleMeHTapHast Teopysl CTOJIKHOBeHUi. LleHTpabHbIi
yAap 11apoB.

3aKOH COXpaHeHUs] MOMeHTa UMITYJIbCa:

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

JvHamMyika TBepZoro TeJa:

YpaBHeHUs ABW)KeHUs TBepZoro Tesa. TeH3op uHepLuu. [1nockonapaniensHoe [BUKeHHe TBEPLOro Tesa.
JBr>keHre TBepJOro Tesla C HelOABWKHONW TOUKOM.

BcemupHoe TArorenue:

3aKOH BCEMHUPHOTO TArOTeHHs. 3aBUCUMOCTb YCKOPEHUSI CHJ/IbI TSDKeCTH OT LIMPOTHI MECTHOCTU. Macca
VHepTHas U Macca rpaBuraLjuoHHas1. 3akoHbl Kerepa. Kocmuueckas CKOpOCTb.

KonebarennHoe BIDKEHUE:

OG6mue cBegeHus o Kosebanusix. KosiebaHust TUHEHHOTO oclM/IsiTopa. KBa3uyrnpyrue CHIbl U TapMOHHUYECKHe
Kosiebanusi. KonebGanust ocLipyuisiTopa 1py HalMW4yK BS3KOTo TpeHusi. BeiHy K jeHHble KosiebaHusi. Pe3oHaHC.
OeMeHTbl aHATUTUUeCKOW MeXaHUKU:

[NousTHe cBsizeii. OCHOBHBIE TUIBI CBS3EM.

BupTryansHOe niepeMelijeHre U BUpPTyaibHast paboTa. [IpocTpaHCcTBO KOHUryparui, (ha3oBoe IPOCTPAHCTBO,
YKC/I0 cTeTieHel cBOOO/IbI TOJIOHOMHOM 1 HETOJIOHOMHOM CHUCTeMBI. [IpUHLIUT BUPTYa/TbHBIX TIepeMelleHu.
OG61ee ypaBHeHYe JUHAMUKH. [IpUHLIUIT CTAal[MIOHAPHOTO JieicTBUs. Y paBHeHMs Jlarpamka 2-ro poga.



4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

[ obecrieueHns CaMOCTOSITE/TILHOM PaOOThI 00YUarOIIUXCST UCTIOMb3YHOTCS:
DNeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTeMe 371eKTpoHHOro 00yuenuss HHI'Y:

®dusrka. Mexanuka 10O DneKTpoHHO-yMpaB/sieMbid Kypc. ['pesuna A.B.,,
https://e-learning.unn.ru/course/view.php?id=242.

VHble yuebHO-MeTOMUECKIe MaTepHaIbl:

1. Komapos B.H., I'pe3una A.B. OcHOBHBIe 3aKOHBI MEXaHUKH B TIpMMepax U 3afiayax. YuebHo-
MeTozmueckoe rocobue. (SnektponHsbiii pecypc HHI'Y). Per. Ne 646.13.08. Hwkuuii HoBropoz:
HHI'Y, 2013, 70 c. http://www.unn.ru/books/resources.html

2.3. T'antmaxep, @.P. JleK1juu 110 aHaTUTUUECKON MexaHHKe [D/1eKTpOHHBII pecypc] : MOHorpadus
— OJIEKTPOH. 1aH. — Mocksa : @usmariur, 2001. — 264 c. — Pexxum pocryra:
https://e.lanbook.com/book/47536

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH W HNPOMEeXYTOYHOM
arTecTalyi Mo ANCHMILIMHE (MOAY/II0)

5.1 TunoBbie 3a/laHUA, HEOGXOI[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJIA YCII€EBA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHOuYHOoe cpeAcTBO - KOHTpo/ibHass padora) /I OLEHKH
copmupoBanHocTu KommnereHuu [TK-4:

Bapnanr 1
3amaua 1
Touka M nBHKETCA MO OKPYKHOCTH COTJIACHO YPaBHEHHSIM

r=2b cos (k1/2), ¢=Fkt/2
(r, @ — moIApHBIE KOOPIUHATEI). HalTH MPOEKIHMH CKOPOCTH TOYKH A/ Ha OCH IOJIIPHOH
CHCTeMBI KOOP/IMHAT, YPAaBHEHHS JIBIKEHHS TOUKU M, OMHCHIBAarOIei rojorpad ckopocTH, U
MIPOEKIHH CKOPOCTH TOYKH M.

3agaqa 2

I'Bo3ap BOMBaeTcd B CTeHY, OKas3blBawInyro compoTuBieHwe 700 H. Tlpu kaxagoMm yaape
MOJIOTKA TBO3b YIITyOJISeTCs B CTeHy Ha ATHHY /=0,15 cM. OmpenernTs Maccy MOJIOTKA, €CITH
IIPH yIape o NUIINKY TBO3/S OH HMeeT CKOpPOCTh v=1,25M/c.

KpuTepuu oneHuBaHus (oieHoOUHoe cpeAcTBO - KoHTpo/ibHast padoTa)

Ornenka Kpurepuu oLieHrBaHUs

3a4TeHO HpHBe,Z[eHO IMOJTHOE pellleHre 3aJa4, BK/IH0Uarollee OCHOBHLIE ITOJIOXKEeHHWS TE€OPHH, (I)I/IBI/I‘—IECKI/IE




OrneHka

Kpurepuu orjeHUBaHUs

3dKOHBI 1 3dKOHOMEPHOCTH, HallpaB/IEHHbIE Had pelieHre 3a4d4iu. HPEACTE[BJ'IEHLI HEO6XO,ELI/IMI:IE

MaTeMaTh4ecKue rpeodpa30BaHus U PacuéThl (MOCTaHOBKA YMCIOBBIX JAHHBIX B KOHEUHYIO
(hopmyiy), NpUBOJSALLME K [TPaBUIbHOMY UMC/I0OBOMY OTBeTy. [IpezicTaB/ieH NpaBU/bHBIN OTBET C

YKa3aHUEM e€JUHUL] U3MEDEHWA MCKOMOM BeJIMUMHEI. KOHTpOJILHElH pa60Ta BBITIO/IHEHA B CPOK U

TIpeZicTaB/IeHa MPero/jaBaTerto.

He
3a4TeHO

PeltieHsI He BCe 3a/1auy WM XOTs ObI B OJJHOU U3 3aJjau B HEOOXOJUMBIX MaTeMaTHUeCKUX
ripeo0Opa30BaHUsAX WY BBIYUCTEHUSIX IOMYILEHbI OMMOKH, U (M) B MaTeMaTHyeCKrX
Npeo0Opa30BaHMSIX/BEIYUCTIEHUSX TIPOMYIEHbI TOTMYECKU BaXKHBIE IIary U (M/TH) KOHTPOJIbHAs

paboTa He BBITIO/IHEHA B CPOK U (WJIM) He TIpe/ICTaB/IeHa TPero/jaBaTelito.

5.1.2 TunoBble 3ajaHus (oneHouYHOe cpeAcTBO - TecT) sl OLeHKH C(HOPMHPOBAHHOCTH

kovmnerennuu I11K-4:

1. Tuno — oIHMHOYHBIH BBIOOP.

Oﬁpy‘l H IMap, HMCHIHE OJHHAKOBBIC MACChl H PAIHYChl CKaTbIBAKOTCA oe3
I[IPOCKAJIb3bIBAHHA I10 HAKTOHHOMH ILTOCKOCTH ¢ OJJHHAKOBOI BBICOTHL. MOMGH’I‘ HHCPIHH

. 2
Iapa OTHOCHTEIBHO OCH, IPOXO el uepe3 IeHTp Macc, paBeH < mR?). Eciu B

HaYaJIbHBII MOMEHT Tella HaXOJHINCh B TIOKOE, TO ...
OBICTpee CIyCTUTCSA 00pyU
e GBICTpee CIYCTHTCA map jo6a TelTa CIyCcTATCS 0THOBPEMEHHO

KpuTepuu onjeHuBaHus (oLieHOUHOe CPeACTBO - Tecr)

Orenka Kpurepuu orjeHuBaHus
3aUTeHO Kak MUHUMYM 70% TIpaBUILHBIX OTBETOB B TeCTe
He 3a4YTeHO MeHee 70% IpaBUJILHBIX OTBETOB B TeCTe

5.2. OnucaHue MKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH TPOMEeXyTOUYHOMH

aTTecTanuu

IIIkasa oueHBaHusA C(h)OPMHUPOBAHHOCTH KOMIIETeHI[UI

YpoBeH
b
chopmu
POBaHH
ocTH
KOMIIET
eHIHI
(uHANK
aropa
JOCTIDK
eHus
KoMIer
eHLUH)

IJ10X0

Hey/I0BJIETBOP
HUTEe/TbHO

Y/AOB/IETBO
PpUTETBHO

XO0pOILIOo

OueHb
XOpOILO

OT/IMYHO npeBoCxX0AHO

He 3a4UTeHO

3a4YTEeHO

3HaHug

OTCyTCTBUE

YpoBeHb

MuHuManbH

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
OL|eHMBAaHMS:

5.3.1 TunoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiauH) AJIA OIeHKH C(HOPMHPOBAHHOCTH
KomneTennuu [1K-4

3ajauva 1.

Kaduna mudrta, v KOTOpoil paccTossHHE OT I071a 10 MOTONKA paBHO 2,7 M, Havana MoJHUMATHCS C
IIOCTOSHHEIM ycKopeHHeM 1.2 M/c’. Uepes 2 ¢ mocie Havala [OIbeMa ¢ IIOTONKAa KaOHMHEI CTall
nanarek 0oaT. HalTh BpeMs cBOOOIHOTO MAJIeHHs 00NTaA.

3ajava 2.

Tpu mogku Beca P HAYT B KITBBATEp (IPYT 3a APYTOM) C OJHHAKOBOH CKOPOCTRIO v. M3 cpenHei
JOJIKH OJHOBPEMEeHHO B IIePEIHION H 3aHIOI0 IOAKH OpPOCalOT CO CKOPOCTBIO ¥ OTHOCHTENBHO
JOJKH IPY3b!I BecoM Pi. KakoBEI OyAyT CKOPOCTH JIONOK ITOCIIE IIEPeOPOCKH IPY30B?

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

OneHka Kputepuu orieHuBaHUs

[TpyBeseHO NOMHOE pellleHye 3a/jauy, BK/IIOYarolljee OCHOBHBIE T10/10’KeHUsI TeOPUH,
¢u3nuecKre 3aKOHBI M 3aKOHOMEPHOCTH, HallpaB/ieHHbIe Ha PellleHure 3a/aun.
ITpencraBieHbl HEOOXOAMMBIE MaTeMaTUUeCKHe IpeoOpa3oBaHusl U pacyéThbl
TPEeBOCXOJHO (mozcTaHOBKA YMC/IOBBIX [JaHHBIX B KOHEUHYIO ()OpMYI1y), IPUBOZSILLE K
MPaBUWJILHOMY UMCI0BOMY OTBeTy. [Ipe/icTaB/ieH NpaBU/bHbIN OTBET C yKa3aHUEM
e/IMHUL] U3MepeHUst UCKOMOM Be/IMUKHbIL. [Ipy 3TOM NprMeHeH TBOpUYeCKUii TI0XO07 K
pelleHuIo 33/lau.

[IpuBeieHO TIOJTHOE pellleHNe 3a/jaul, BKIHUarolijee OCHOBHBIE TT0JI0XKEeHUs TeOPUH,
(br3nueckure 3aKOHBI ¥ 3aKOHOMEPHOCTH, HallpaB/ieHHbIE Ha pPellleHue 3a/laum.
[TpeacraBieHbl He0OX0OAVMBIE MaTeMaTHUeCKHe TTPe00pa30BaHUs U PACUETHI

OT/INYHO
(TIoAicTaHOBKA YMC/IOBBIX IAHHBIX B KOHEUHYIO (hOpMYyJTy), IPUBOSIIHE K
MPaBUILHOMY UHMCJIOBOMY OTBeTy. [IpecTaByieH MpaBUIBHBIM OTBET C yKa3aHUEM
e/JUHHL] N3MepeHus NCKOMOU BeTMUHHBI.

OueHb XOPOLI0 [TpaBU/IbHO 3amMCaHbl BCe He0OXOJMMBIE TTOJIOXKEHHsT TeOPHH, (pr3nuecKre 3aKOHbI,

3aKOHOMEPHOCTH U TIPOBe/IeHbl Ipeo0pa3oBaHus, HarpaB/ieHHbIe Ha pellieHre
3a/1auk, HO B HEOOXOAUMBIX MaTEMaTHUECKHUX MPe0OPa30BaHUSIX UM BEIUUCIEHUSIX

AOINyIeHbl HE3HaUNTE/IbHbIE OILIMOKH. 361,[[(:111&1 AoBeJeHa 40 UKMC/I0BOro OTBeTd.




OueHka Kpurtepuu oLieHUBaHUs

I[pepcraBsieH NpaBU/IbHBIN OTBET C YKa3aHUEM e/IMHUL] U3MepeHHs MICKOMOM
BeJIMUMHBI.

ITpaBU/IbHO 3amMCaHbl BCce He0OXOJMMBIe TT0JI0XKEeHHsI TeOpHH, (pri3uuecKre 3aKOHbI,
3aKOHOMEPHOCTH U TIPOBe/IeHbI ITpeoOpa30BaHusl, HarpaB/ieHHbIe Ha PelleHre
XOpOLLIO 3a/lauy, HO UMEIOTCS CIeAyIoLie HeZJoCTaTKU: B HEOOXOAMMBIX MaTeMaTHYeCKUX
npeoOpa30BaHMUSIX WM BBIYMC/IEHUSIX JIOMYIIIeHbl He3HAUNTe/TbHbIe OIMOKU 1
3ajlaua He [J0BeJieHa JI0 YMC/I0BOro OTBeTa.

[TpaBU/ILHO 3amMCaHbl BCe HEOOXOJUMBbIe TIOJI0XKEHUS TEOPUU, (PU3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, U TTPOBeZIEHbI MPe00pa30BaHus, HallpaB/ieHHbIE Ha pelleHre
3a7lauM, HO UMEIOTCS CIeYIOIIe HeJOCTAaTKU: B He0OXOAUMBIX MaTeMaTHUECKUX
npeobpa30BaHUAX WM BIYMCIEHUSX AOMYIEeHbI OIIMOKH, U (UH) B
YA0BJIETBOPUTENHHO

MaTeMaTHUYeCKUX NMPeoOpa30BaHUsIX/BbIUMCIEHUSX TIPOITYIeHbI JIOTHUECKH BaKHbIE
mary, ¥ (Wid) He NpejCTaB/ieH NPaBUIbHBIN OTBET C YKa3aHHWeM eJUHUL]
V3MepeHUst ICKOMOW BeIMUMHBI WK B HEM JIOMYIIeHa oMOKa (B TOM UHC/ie B

3aIMCH eJUHUL] U3MepeHUs] BeJTMUHHBI).

He npezicTaBieHbl MOOXKEHUS TEOPHUH, (hU3UUECKHEe 3aKOHBI, 3aKOHOMEPHOCTH,
HeY/I0B/IETBOPUTEJILHO
HeoOXO0[UMBIe /IS PelIeHus 3a/jauk. 3a/jaua He perieHa.

TJI0XO0 CTyieHT He TIPUCTYTIA/ K PeILIeHHI0 3a/jauM.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHocTH KomnereHuu [1K-4

1. OcHOBHbIe aKCMOMBI HEPEeJIATUBUCTCKON MeXaHUKHU.
CriocobbI 3a1aHUS IBMXKEHUS TOUKH.

HOCTynaTeJILHOG ABIDKeHHe TBepJoro Tejla, CKOPOCTH, YCKOPeHU TIPU IOCTYyIaTe/IbHOM [JBHW>XeHUH.

> N

BpaiiieHue TBepj0ro Tesia BOKPYT HEMO/BW)KHON 0CH, CKOPOCTH 1 YCKOPeHUsI TOUeK TBEPZOro Terla.
5. [Ilnockoe gBW>KeHHe TBEPZAOro Tesla. MTHOBEHHBIN LIEHTP CKOPOCTeH U YCKOPeHUH.

6. BpailleHue TBepAOro Tena BOKPYT HEMMOABMKHOU TOUKU. YTJIbl Dijiepa, KWNHeMaTUuecKue ypaBHeHUs
Oiinepa.

7. 'Teopema o C/o)KeHMH CKOPOCTel M YCKOPeHUI TOUKH MIPU C/I0)KHOM JIBIDKeHUH. Y cKopeHue Kopuosmca.
8. Ompegenenvie nHepIHaabHON U HEMHEPIIMAILHOM CUCTEM OTCUeTa.
9. 3akonnl HeroroHa. Cuiibl.

10. Cwel unepiuu. IlenTpobexkHas cua. Cusia Kopuonrca. OCHOBHOe ypaBHEHHE TUHAMMKY B
HeWHepI[HaJbHOU CHCTeMe OTCUeTa.

11. ypaBHEHI/Ie AWMHAMHWKHU MaTepHaJIbHOﬁ TOUKHU B HEHHepuHaﬂbHOﬁ cucteme otrcueTa. CUIbI HWHEepLHH.

12. TloHsiTHe UMITy/IbCA TOUKU, CUCTEMbI MaTepUa/bHbIX TOUEK.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

3aKOH COXpaHeHUsl UMITyJIbCa.

YpaBHeHue [BIKeHUS LieHTPa MacC CUCTeMbI

YpaBHeHHe [BIKeHUs L[eHTPa MacC CUCTEMBI.

[BrkeHue Tena iepeMeHHOI Macchl (ypaBHeHUe Melllepckoro).

Pa6ora cubl. OnipeiesieHre MOIIHOCTH.

Cunosoe nose. [loTeHIManbHas SHEPIYsl.

Teopema Kenura o BbIUMC/IeHUM KUHETUUECKOM SHEPIUY MaTepraJbHOW CUCTEMBI.

Teopema Kenura o BeIUMC/IeHUM KUHETUUECKON SHEPTUY MaTepHalbHOW CUCTEMBI.

[NonHas MexaHWUecKast SHeprusi CUCTeMbl. 3aKOH COXpaHeHHs] MeXaHUueCKol SHepruy CUCTEMBI.
[uccunatuBHBIE CUMBbI. 3aKOH M3MeHeHHs] KWHeTHUeCKON SHeprUu.

OripefiesieHNe [IeHTPaILHOTO yZapa 1apoB. AGCOIOTHO yIpyruii ¥ abCoMOTHO HEYNPYT Ui y/iaphl 111apoB.

YpaBHeHus1 [BIKEHHUsT CBOOOZHOTO TBEPZOTo Tesa. Y paBHEeHUs JABYDKEeHHsI TBeP/Oro TeJia MPY BpallieHuH

BOKpPYT HeHO,E[BH)KHOﬁ ocHu. Hnocxonapamleanoe ABW)KEeHKEe TBepAOoro TeJia.

25.
26.
27.
28.
29.
30.
31.

MoOMeHTBI UHepLUU.

Kosnebanus nvHeiHOTO ocLmiiaTopa. KBa3uyrnpyrie cUiibl 1 rapMOHUYeCKHe Kojie0aHusl.
Konebanust ocrpsisiTopa Npy Ha/IMuMK BSI3KOIO TPEHUSL.

BeIHYX/]eHHBIe KosiebaHus1. SIB/ieHre pe3oHaHCca.

Knaccudukarus cBsizeid, pazoBoe NpoCcTpaHCTBO, YUCIIO CTelleHel cBOOO/bl TOJIOHOMHON CUCTEMBI.
BupryanbHble iepeMeltieHus ¥ BUpPTyanbHast pabora.

YpaBHeHus Jlarpanka 2-ro poja.

Kputepuu onjeHuBaHus (oLeHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHUBaHUs
CryJeHT fian pa3BepHYyThIM OTBeT Ha BCe BOMNPOCHI U [IPU 3TOM
TIPeBOCXOJHO % passepry P P
MPOJ,eMOHCTPYPOBaJ 3HaHKe JONOTHUTEIBHOIO MaTepHrana.
OTJINYHO CTyzeHT fan pa3BepHYThIN OTBET Ha BCe BOTIPOCHI.
OueHb XOpOLLO CTyzleHT jai OTBET Ha BCe BOIPOCHI, BO3MOKHO C He3HaUUTe/IbHbIMU HeloueTaMH.
XOpOLLO CTyzieHT OTBeTH/I Ha OOJIBLIYIO YaCTh BOTIPOCOB C HE3HAUUTE/ILHBIMU HEZI0UeTaMH.
YZI0B/IETBOPUTE/ILHO CtyzeHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYII|eCTBEHHBIMU HeZloUueTaMH.
I[Ipu oTBeTe CTYJEeHT JOMycKaeT rpyOble OIMOKM B OCHOBHOM MaTepHajie 1
HeYZ0B/1eTBOPUTE/ILHO
pellleHrH CTaH/apTHBIX 3a/au.
II7I0X0 OTcyTCTBHe 3HaHWI MaTepurasa, OTCYTCTBYeT CIIOCOOHOCTE pelleHust CTaH/JapTHBIX




OueHka Kpurtepuu oLieHUBaHUs

3a7iau.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. pogoe U. E. OcHOBHBIe 3aKOHBI MEXaHUKH : [yuel. mocobue s Gpu3. crieliyaabHOCTeH By30B]. - 3-e
u3[., mepepab. u gor. - M. : Beiciias mkosa, 1985. - 248 c. : un. - 0.65., 38 3k3.

2. byrenun H. B. Kypc TeopeTrueckoii MeXaHUKH : yueOHOe 1tocobue st By30B / byrerun H. B.,JIyHiy
A. JI.,Mepkun [. P.; Jlynar 4. JI., Mepku# . P. - 14-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 732
C. - PekomeH10BaHO MuHHCTEpPCTBOM 00I111ero u rpodeccroHaibHOr0 00pa3oBaHust Poccuiickoi
denepaliuy B KauecTBe yueOHOro 1ocoOust /i71s1 CTY/IeHTOB BBICIIUX YUeOHBIX 3aBeJileHUi, 00yJarouxcs
10 TeXHUYeCKUM CIleljuaIbHOCTAM. - KHura u3 Kosutekuuu Jlans - Teopetuyeckas mexaHuka. - ISBN
978-5-507-47194-2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=883542&idb=0.

[oronHuTebHAs IUTEpaTypa:

1. bate M. U. TeopeTnueckas MexaHHKa B NpuMepax U 3agavax. Tom 1. CTaTMKa U KUHEMaTHKa :
yuebHOe 11ocobue 1151 By30B / bate M. 1., [Ixkanemmaze I'. FO.,Kens3on A. C.; xanemuaze I'. FO.,
Kenb3oH A. C. - 14-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 672 c. - KHura u3 KoJijiekiuu JIaHsb -
TeopeTtuueckas MexaHuka. - ISBN 978-5-507-47033-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=883143&idb=0.

2. batb M. U. TeopeTuueckasi MexaHWKa B TIpuMepax v 3ajavax. T. 2. [luHamuka / bate M.
W.,Mxanemmpaze I'. FO.,Kenb3on A. C. - 10-e u3g,., crep. - Cankr-IletepOypr : Jlanb, 2022. - 640 c. -
KHura u3 kosnekuuu Jlanb - Teopetnueckasi Mmexanuka. - ISBN 978-5-8114-1021-7., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=881325&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C CO/iepyKaHWeM JIUCLUTTUHBI):

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

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUILIMHBI (MOY /1)

YuebOHble ayJUTOPUU [iji TIPOBeJieHHs] YueOHbIX 3aHSTHH, MpeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOrpaMMOM, OCHaI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJiCTBaMH 00yUeHHs.

[TomerrieHusi 711 CAaMOCTOSITENTBHON pabOThl 00YYArOI[UXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOXXHOCTBIO TIOAK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBky/crieraabHocT 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpMaTHKa.



ABTop(b1): ['pe3uHa AnekcaHzpa BukropoBHa, KaHAUJaT PU3MKO-MaTeMaTHYeCKUX HayK, JOLeHT.
Peniensent(b1): A.T.H., npodeccop HI'TY um. P.E. AnekceeBa Jlomakuna JI.C..
3aBenyrommii kageapoii: iBanueHko Muxaun BacunbeBud, J0KTOp PU3MKO-MaTeMaTUYeCKUX HaykK.

ITporpamma o/j00peHa Ha 3acelaHUH METOIUUeCKOM KoMmuccuu ot 17.12.2025, npoTokos Ne MPOTOKO
Neb6.
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