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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvya 51.B.1.01.01 Peiuenue 3aziau no MexaHWKe OTHOCUTCS K YacTH, JOpMUPyeMOM yuacTHUKaMU
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)

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NPOMEXKyTOUHOMI
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
YK-1: CnocobeH HJl YK-1: /lemoHcmpayus HnJl YK-1: 3adauu
ocywecme/simb cnocobHocmu ocywjecmensimb | 3Hamb (hyHOAMeHMAbHble 3quém:
nouck, Kpumuueckuti ~ ’
NOuckK, Kpumu4yeCKuu aHa/au3 u |NnoHsAmMus, 3adKOHbl U Modenu KOHmpO/IbHaH pa60ma
aHanu3 u cuHmes
cuHmes UHd)OpMGuUU, MexaHuKu. Ymemb npumeHsimb
UHopmayuu, .
npumeHsAmb cucmemHblUu 3AKOHbI U MOOeAU MeXaHuKuU 01
npumeHsimb
cucmemHbIi Nodx0d nooxoo0 0151 pewleHus peuieHust npogeccuOHANbHBIX
ona nocmaeeHMbIX 3a0au 3a0au. Brademb Hasbikamu
peweHus peweHus 3(16(11{, OCHO8bIBAACHb Ha
nocmaeneHHbIX 3a0au 3HAHUAX, NO/IYYEHHbIX 8 Xxo0e
0CB80€eHUA auﬂ.{unﬂqul
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
OoYHasA
O011as TPy/J0EMKOCTBD, 3.€. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHCIIe
ay/iUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHUSA JeKIUOHHOI'0 THIA 0
- 3aHATHSA CEMHHAPCKOro THMNa (MpPaKTHYeCcKHe 3aHATHs / 1abopaTopHbIie PaGoTh) 32
- KCP 1
caMocTosTe/IbHasA padoTa 39
IIpomexxyTouHasi aTTecTanus 0
3auér

3.2. CozepkaHue JUCLUIIIVHBI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)




HavmeHOBaHMe pa3[iesioB ¥ TeM [JUCLUIUIMHBI Bcero B TOM UHC/Ie
yachbl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresiem),
Yyackl U3 HUX
aHSTHS CamocTosATe/bHas
CeMHUHapCKOro paGora
3aHaTus THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hachbl
THIA 3aHsATHs/1abopa
TOpHbIE
paboThI), Yacsl

b ¢ b ¢ ¢

0 0 0 0 0
KuHemaTriKa MaTepranbHON TOUKH 8 0 4 4 4
[vHamuKa MaTeprabHOW TOUKH 16 0 8 8 8
Konebare/bHoe ABIKEHHE 6 0 2 2 4
[Br>KeHUe 3apsDKeHHBIX Tesl B 3JIeKTPOMarHUTHBIX TOJISIX 6 0 2 2 4
[IBrKeHue Npy HaW4MK TPeHUs 8 0 4 4 4
Ynpyrue fedopmariiu 6 0 2 2 4
3aKOHbI COXPaHEeHUsI 13 0 6 6 7
HewneprpansHble cCTeMBI OTCUeTa 8 0 4 4 4
ArTTecrarust 0
KCP 1 1
Wroro 72 0 32 33 39

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Kunemaruka matepuanbHO#M Toukd. KoopivHaTHBIN ¥ BEKTOPHBIHN CIIOCOOBI OMMUCAHUSI KWHEMATHUKA
MaTepHanbHOM TOUKH. EcTecTBeHHBIN CrT0OCO0 OMUCAHUS [[BHXKEHUS. YTIOBbIE XapaKTEPUCTUKH JIBWKEHUS:
YIJIOBasi CKOPOCTb, YIVIOBOE YCKOpeHUe KaK BEKTOPbI3.

JvHaMyKa MaTepranbHOU TOUKH. 3aKoHbI HbtoToHa. Cuiia. 3mepenne cui. MHepTHas Macca. Mi3mepeHue
Macchl. [TpuHLIMT oTHOCUTeTbHOCTH ["anunesi. [Tpeobpa3oBanus [Nanunesi. @yHgaMeHTabHbIE B3aUMO/eHCTBYSI.
OneKTpOMarHUTHOE U IpaBUTALIMOHHOEe B3aUMO/IeHCTBUSI.

KosnebarensHoe aBikeHue. ['apMOHNUeCKHUH OCLMIIATOP. AMIUTUTY/ 1, 9acToTa, (hasa. da3oBasi CKOPOCTh U
(a3oBast TpaekTOpwUsL. 3aTyxaroliye KosebaHus. XapaKTepUCTUKH 3aTyXaloIIuX KojieOaHui.

[ Br>keHre 3apsDKeHHBIX TeJl B 371eKTPOMarHuTHBIX No/six. Cuna JlopeHua. [IBrkeHre 3apshKeHHbBIX YacTHUL] B
VIEKTPUUECKOM M MarHUTHBIX TOJISX.

JBrrkeHre nipu Hasmmuue TpeHusi. Cyxoe U BsI3KOe TpeHUe. fIBneHus 3acTos U 3aHoca. JBrkeHUe [Py Halhnuue
CWJI BA3KOI'O TPEHUSI.

Ynpyrue gedopmaiiuu. Yrpyrue B3aumo/ieticteus. dedbopmaiuu. Bugsl gedopmaiimii. dedopmariyu
pacTsbkeHus. 3akoH I'yka.

3aKkoHbI cOXpaHeHus1. IMynbC. 3aKOH U3MeHeHHsl M COXpaHeH!s UMITYJIbCa MaTepuaabHOM TOUKH. 3aKOH
W3MeHEeHMS U COXPaHeHUsI UMITy/IbCa CUCTEMbI MaTepHasibHbIX ToueK. LleHTp Macc. TeopeMa ABY>KeHUS LieHTpa
Macc.

JBrrkeHue Tesa repeMeHHOM Macchl. YpaBHeHre Meiriepckoro. @opmysia L{onKOBCKOTO.

MOoOMeHT CHJTBI U MOMEHT UMITYJIbCa OTHOCHUTE/IbHO HeTIO/IBWKHOW TOUKHU. Y DaBHeHe MOMEHTOB. Y paBHeHUe
MOMEHTOB CUCTeMbl MaTepUaIbHbIX TOUeK. MOMEHT CHJIbl U MOMEHT UMITy/IbCa OTHOCUTETbHO HEelTOABU)KHOM
OCU. YpaBHEHHe MOMEHTOB [I/Is BpalllaTeTbHOTO IBYKEHUS] OTHOCUTE/ILHO HEeTIO/[BHKHOM OCH.

Pabora. OHeprus. PaboTa cun TaroteHus U ynpyrux cui. [ToTeHmansHble mosst. [ToTeHIMaIbHast SHEPrHs.
CBs13b MeXKIy CUJION U TIOTeHIUaIbHON SHeprueil. KuHeTuueckasi sHeprusi. 3aKOHbI COXpaHeHUs U U3MeHeHUsI
MeXaHW4YeCKOW 3Hepruy yactunpl. I1oHag MexaHWuyecKas SHeprusi CUCTeMbl MaTepUaIbHbIX TOYeK. 3aKOHbI
V3MeHeHUsI U COXpPaHeHUsl TIOJTHON MeXaHUUeCKOUW SHepruu MaTepraabHOM TOUKHU.



HewnepuyansHbie crucTeMbl 0TcyeTa. HenHepLyanbHbie cicTeMbl oTcdeTa. [Tpeobpa3oBaHust CKOPOCTel U
yckopeHui. Cuiibl MHepLMY. 3aKOHbI COXpaHeHUs B HeMHepLMalbHbIX CUCTeMax OTcueTa. BivsiHue ABKeHUs
3eM/u Ha [BWKeHUe TeJl B 3eMHOM CUCTeMe OTCuerTa.

4. YueOHO-MeToANUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIS1 TEKYILEro KOHTPOJI W TPOMEXKYTOUHOM aTTeCTaldd MO UTOraM OCBOEHHMs JUCLIUT/TUHBI
TIPUBE/IEHHBIM B II. 5.

CamocTosTebHast paboTa CTy/IeHTOB MpeAlyCMaTPUBAET BBIITOJIHEHHWE AOMAIIIHUX 3a/IaHUM, pelleHue
3a/lau, U3yueHre peKOMeH/I0BaHHOW TUTepaTyphbl U TIOATOTOBKY K 3aueTy. OLleHOUHbIe CpeJiCTBa JJ1si
KOHTDOJISI TEKYIIel yCrieBaeMOCTH BK/TIOUAlOT B cebst yCTHBIN OTMPOC Ha MPAaKTUYECKUX 3aHATUSIX,
aKTUBHOCTh B 00CY)K/IeHUH KaueCTBeHHbIX BOITPOCOB.

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, HeO00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHNBaHUSA:

5.1.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauH) AJIA OIeHKH C(HOPMHPOBAHHOCTH
KommnereHyu YK-1:

[Ipumeprl 3agau. ITonHslil nepeueHs B @OC.

3adaua 1. Teno GpoIIIEHO € TOBEPXHOCTH 3eMJ/IH TI0/], YTJIOM o K TOPU30HTY C HaYalbHOM CKOPOCTBIO VO.
ITpeHebperast COTIPOTHB/IEHUEM BO3/yXa, HAUTH:

a) BpeMsi IBXKeHUS;

0) MakCHMasTbHYIO BBICOTY TIO/IbeMa M TOPU30HTA/IBHYIO Ja/IbHOCTh TI0/IeTa; TIPY KaKOM 3HaYeHHH yT/Ia O OHU
OyAyT paBHBI ipYT APYTY;

B) YpaBHeHUe TPaeKTopru y(x).

3adaua 2. Tlymika v ueb HaXOATCS Ha OHOM YPOBHE Ha pacCTosiHUM 5.1 KM ApyT OT Apyra. Yepe3 CKOJIBKO
BpeMeHH CHapsi/i C Haua/IbHOM CKOpOCThIo 240 M/C IOCTUTHET Lie/u?

3agaua 3. Touka JBIKeTCs, 3aMefJIsAsACh, 10 OKPY>KHOCTH pajuyca R Tak, 4To B KaK/blli MOMEHT BpeMeHHU ee
TaHTeHL[Ma/IbHOe ¥ HOpMa/lbHOe YCKOpPEeHMs 10 MOAY/II0 paBHEI ApYT Apyry. B HauanbHBINA MOMeHT t = 0
CKOpOCTb TOUKM paBHa v0. HaliTu 3aBUCUMOCTB:

a) CKOPOCTHU TOUKU OT BpEMEHH U OT MPOW/JeHHOr0 MyTH S;
) 1MOJTHOTO YCKOPEHHsI TOUKH OT CKOPOCTH U OT IPOMEHHOT 0 MyTH.

3apaua 4. Ha ropr30HTaIbHOM MTOBEPXHOCTH HAXOAWUTCS TIpU3Ma 1 Macchl m1 C yIJIOM o ¥ Ha Held OpycoK 2
Maccel m2. I1peHebperast TepHUeM, HAMTH yCKOpeHHe MPU3MBI.

3apaua 5. Teno 6pocaroT BepTHKaIBLHO BBEPX B BSI3KOM cpefie. Crsia BSI3KOr0 TPeHHsI TIPOTIOPLIMOHA/bHA
CKOPOCTH [IBM)KeHUs TeJla. BBIUMC/IUTE BpeMs obeMa TeJjla Ha MaKCHMaJ/IbHYH0 BBICOTY ero I1ojieTa BBepX.



3agaua 6. ['opr30HTa/LHO PACIIO/IOXKEeHHBI MeIHbIN CTepKeHb JAWHBI [ = 1 M BpalllatoT BOKPYT BepTUKaJIbHOU
0CH, TIPOXO/silel uepe3 ero cepeauHy. [Ipy Kakoil 4acToTe 060pPOTOB OH MOJKET pa30pBaThCsi?

Kputepuu onjeHnBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OueHka Kpurtepuu oLieHUBaHUs

YCIielIHOe BBITIO/THEHK e IIPAKTUYEeCKUX BaAaHHﬁ, BbIJaHHBIX TIperiogaBaTe/ieM, B/ad/ieHre
3aUTeHO I[IPOrpaMMHBLIM MaTe€pHd/IOM, IIOHMMdHHE CYIITHOCTU PaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
yMeHHe CaMOCTOATe/IbHO 0003HAUNTEL TOUKU aKTUBHOTO pOCTa HOBOI'O 3HAHUA

HeBbIro/iHeHre MPaKTHUeCKUX 3a/laHKi, BbIJAHHBIX TPErojaBaTesieM, MoJIHOe HelTIOHUMaHue
He .
CMbIC/1a TIpo6JIeM, He JOCTaTOYHO TI0JTHOE BJIaJieHre TePMUHOJIOTHEH, HeyMeHHe CaMOCTOSITe/TbHO
3aUTeHO

0603HauNThL MPOOIEMHbIE CUTYaLUH

5.2. OnucaHue MIKaJI OIeHNBaHUA Pe3y/IbTaTOB 00y4YeHHs M0 JUCIUIIMHE ITPH TPOMEeXyTOYHOMH
arrecTanyy

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH UTEe/IbHO PHTe/IbHO XopoIo
0CTH
KoMIeT
eHIHI
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3a4YTeHOo
eHus
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o - 3HaHUM B
3HAHUI MuHUManeH | 3HaHUH B obneme YpoBeHb
TeopeTU4ecKoro 0 obbeme, > 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . o11eM 3HaHU B
HeB03MO>KHOCTb 1 ypoBeHb 1011eM COOTBETCTB
MHHUMa/IbHBIX . rnporpamme obneme,
3HaHUS | OLIEHWUTb IOJIHOTY N 3HaHUM. rporpamMme yioliemM
o TpeboBaHMiA. TOJTOTOBKH TIpeBbILLIAOL]e
3HaHUI [JonyjeHo MIOJTOTOBKH rporpaMme
Hmenu mecto . Jomy1ieHo M [IporpamMMy
BC/Ie[iCTBUE MHOIO . Jony1eHo HO/JTOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyyatomjerocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa ombok
ornboK
Ymenus | OtcyTcTBHE [1pu pelueHuu ITIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpomeMoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | MPOBaHHI BCe
yYMeHUi. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHBI®
HeBo3MO>KHOCTb TIPOJIEMOHCTPHD | YMeHUs. OCHOBHbIe OCHOBHbIe OCHOBHbIe YMeHUSI.
OLIeHWTb Ha/luue | OBaHbI PeliieHb! YMeHUSI. YMeHUSI. yYMeHHsI. PelteHs! Bce
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
BC/Ie[iCTBUE ymeHus. memu | 3ajauu ¢ OCHOBHBI® OCHOBHBI® BCE 3a/aun.
OTKasa MecTo rpybbie HerpyObIMK | 3azauu C 3afaul. OCHOBHBIe BrimonHens!
obyuarorjerocst oT | OIMHOKH ommbKaMu. | HerpyObiMu | BhImosHeHBI | 3amauu C BCe 3a/laHus, B
oTBeTa BeinosiHeHb! | omMOKamMuy. | Bce 33JaHUSl | OTZAE/NbHBIM | TOJIHOM
BCE BeInonHeHs! | B I0JHOM u obbeme Ge3
3a/laHusl, HO | BCe 33/jaHusl | oObeMe, HO | HeCyIecTB | HeJOuyeToB
He B B TIOJIHOM HeKOoTopble €HHBIMHU
TOJTHOM obbeme, HO | C HejoueTam
obbeme HEKOTOpble | HeJOYeTaMH | W,
C . BBINOJIHEH
HefloueTaMu bl BCE
3ajlaHus B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX

OIléHuBAHUA:

5.3.1 TunoBble 3ajaHusa (OLEHOUHOE CpPeACTBO

copMUpPOBaHHOCTH KoMIieTeHIMU YK-1

- KouTponbHasi pa6ota) s OLeHKH

1 |1. 3BecTHer: dyHKIMA f(S), ONpeensrONTas 3aBHCHMOCTh IPOM3BOHON dv/dS OT MPOiIeHHOr0 YacTHIeH TTyTH S, MOZYTh

ckopoctH VO B Hauaste nmyTy. HamucaTs BbIpakeHHe J1s1 V(S) — MOZy/Is1 CKOPOCTH, KOTOPYIO UMeeT YacTHLa, PO/ NyTh S.

D. 113 3eHUTHOU yCTaHOBKHU BbIITyll|eH CHapsi/| BepTUKaIbHO BBePX €O cKopocThio VO = 600 m/c. Cusia COrpoTUB/IEHHUS

Bo3ayxa F=-kv. Onpejenire MakCUMa/bHY!O BBICOTY MogbeMa H cHapsifia ¥ BpeMsi ero nofbemMa T /10 3TOM BbICOTbI, eC/U




113B€CTHO, UTO IIpU Ia/IeHWH CHapsJa C OO0/IBIIION BBICOTHI €T0 yCTaHOBHBIIAsACA CKOPOCTh vl =100 m/c.

3. KakoB OyeT nepuo/ Masbix KojiebaHul MaTeMaTHUeCKOro MasiTHUKA [JTUHBI [, eC/ii MasiTHUK KoJie6/ieTcs B BaroHe,

BIDKYIIIEMCS] B TOPH30HTa/IbHOM HalpaB/ieHUH C YCKOpeHUeM a?

1. Kocmuueckuii Kopab/ib CTapTyeT C HavyanabHOM Maccoit m0 ¥ HyJ/ieBoi HauaIbHOM CKOPOCThIO B POCTPAHCTBE, CBOOOJHOM OT
o/1st TArOTeHMsl. Macca KopabJisi MeHsIeTCsl BO BpeMeHH 110 3akoHy: m=mOexp(-It), ckopocTb MpoyKTOB CropaHusi OTHOCHTE/ILHO

[kopabi1s1 mocTosiHHA M paBHa u. Kakoe paccTosiHue x TIpoizieT Kopabsist K MOMEHTY, Korjja ero Macca yMmeHbiuTcst B 1000 pas?

5. pr3 MacCCbl m MeZJIeHHO INMOAHUMAaIOT Ha BBICOTY h 10 HaK/IOHHOM TIJIOCKOCTH C TIOMOLIBIO 6/10Ka 1 TpoCa. HPI/I 3TOM

coBepILlaeTcst paboTa A. 3aTeM TPOC OTIYCKAIOT, U IPY3 CKOJIB3UT BHU3. KaKyro CKOpOCTh OH HabepeT, OIyCTHBIIUCh [0
VICXOHOU TOUKU?

1. KameHb, OpOILIeHHBIH € BBICOTBI h MO YI/IOM @ K TOPU30HTY, T1a/laeT Ha 3eMJIF0 Ha pacCTOsiHUM S oT MecTa 6pocanus. Haiitu
Haua/IbHYH CKOPOCTb KaMH$l, BpeMsi IIpoJieTa U MakCHMaJlbHYIO0 BBICOTY MO/ibeMa HaJ, ypoBHeM 3eM/u. OrpeiesuTh Takke
pa/iyChbl KpUBM3HBI TPAeKTOPHU B BepXHel TOUKe U B TOUKe MafieHHst KaMHsI Ha 3eMTIO.

D. TIo KaKOMY 3aKOHY [J0JDKEH U3MEHAThCsE PACX0g, TOruIBa |(t), uToGbl B 1101 TSXKECTH C IOCTOSHHBIM YCKOPEHUEM ¢ PakeTa
nBHTa/IaCh BePTHUKAILHO BBEPX C IIOCTOSTHHBIM yCKOpeHHeM a? CKOpOCTb CTeUeHHsI Ta30BOH CTPYH OTHOCHUTEIHLHO PaKeThl

[MOCTOsAHHA W paBHA U.

3. Ha 60° c.m1. nmapoBo3 Maccoid B 100 T BT C rora Ha ceBep CO CKOPOCTBIO V = 72 KM/Y T10 yKeJIe3HOZI0POXKHOMY IyTH,
MPOJI0KeHHOMY T0 MepyzuaHy. HaliTh Be/IMuMHy U Hampae/ieHHe TOM CUJIbI, C KOTOPO 1apoB03 [iefiCTBYeT Ha PeJbChl B
Harpae/ieHNH, NepIeHAUKY/ISPHOM X0y Toe3/a.

1. OHOPOHBIN OPYCOK, CKOJB3SILIMI 10 T/IaZKOM TOPU30HTA/IBHOM TOBEPXHOCTH, MOMA/IAeT Ha IIePOX0BAaThIi YUaCTOK TOU

[IOBEPXHOCTH IIMUPHHEI L, K03 dHL{ieHT TpeHust 0 KOTopbld M. IIpy Kakoi HadanbHOM CKOPOCTH OH ITPeO0Z0JIeeT ITOT YIacTOK?

5. [T1oT Macc M ¢ uesl0BEKOM Macchl m MOKOUTCS Ha TMOBEePXHOCTU Ipy/Ja. OTHOCUTENBHO MJI0Ta YeJI0BeK coBepilaeT

nepemetrieHye [1 co ckopocTbto v1(t) U ocTaHaB/MBaeTcs. IIpeHebperast CONPOTHB/IEHHEM BO/ibl, HANTH:

) nepemeltenye [ TI0Ta OTHOCUTENIBHO Oepera;




0) rOPHU30HTAJILHYIO COCTABJISIFOLLYIO CHJIBI, C KOTOPOH UesloBeK /1ediCTBOBA/I Ha IJIOT B ITPOLIeCCe JBIKEHHSI.

1. Ha puc. n3o6paxeH rpauk cKopocTi HeKoToporo Tesa. [Toctpoiite rpadyk KOOpAUHAT U YCKOPEHHS Tesla B 3aBUCUMOCTH OT
BpEMEHH 1 CKOPOCTH.

D. Habsiroziast posieTaromiuii MUMO 3eM/Ii KOCMUYecKuii Kopabiib, 3eMHbIe aCTPOHOMbBI YCTaHOBU/IU, UTO CKOPOCTh €r0 MEHSIeTCsI
B0 BpeMeHH 110 3akoHy v=-v0In(1-vt). OnpenennTs, Kak J0/DKHA 3aBUCETh OT BpEMEHH Macca Kopabiisi B MPeATIo/IOKeHHN
MOCTOSIHCTBA CKOPOCTU MCTEUEHUs Ta30B U3 COTJIa OTHOCUTENBHO Kopabisi. TaroTeHreM npeHeOpeus.

3. Kor/ia ofjyiH MOPSIK MbITAJICS B TPIOME Cy/iHa 3aKpbITh HEOOJIbIIOe 0TBEPCTHE, Uepe3 KOTOPOe BPbIBa/aCh CTPYs BOJbI, TO 3TO
eMy He y/laBajioch, CTPys oTOpackiBasa JocKy. Korza ke ¢ oMoLIblo TOBapHIa eMy yaa0Ch NPKaTh JOCKY TUIOTHO K
OTBEPCTHIO, TO OH MOT 3aTeM JiepKaThb ee ofuH. OOBACHUTD, IOYEMyY JaBJ/ieHHe Ha JOCKY B 000UX C/lydasix pa3sHoe?

1. CTBOJI IyIIIKK HAIpaBJjieH Mmoj| yriioM j = 450 K ropu3oHTy. Kor/a Kojieca myIiky 3aKperieHbl, CKOpOCTb CHapsizia, Macca

[koToporo B h = 50 pa3 menbIie Macch! mymmky, v0 = 180 m/c. HaiiTii CKOpOCTb MyIIKK Cpasy Moc/ie BBICTPea, eC/i Kojieca ee
0CBOOOIUTE.

5. T'Op130HTaIbHO PACIOIOKEHHYI0 TPYOKY AMMHbBI | HAUMHAIOT BpaIlaTh BOKPYT BEPTUKAIBLHOMN OCH, TIPOXOSIIel uepe3 ofuH
13 ee KOHIIOB, C ITOCTOSIHHOM YTJIOBOH CKOPOCTBIO ®. B cepeayHe TpyOKY /10 Havasia BpaIleH!sl HAaXOAWICS IapyK. Yepe3 Kakoe

BpeMsi T OH 13 Hee BbIIeTUT? TpeHueM rpeHeOpeub.

1. Touka JBUKETCS 10 OKPY>KHOCTH R=2M 110 3aKOHY @=2+2t-t2. OnpefienuTh yTh S, NPON/EeHHbII TOUKOH O OCTaHOBKHU.
Haiigute yckopeHue TOUKU B MOMeHT t1=0,5c.

D. MoTopHasi /ofKka Maccoii m pa3susia ckopocth V0. Haliiute cKopocTh JBKeHUs I0AKK V() TIOC/ie BBIK/IIOUEHHsI MOTOPA, eC/T

C1/Ia COTIPOTUBIIEHUsI BOAbI F=-kv.

3. C BeIcOTBEI H=20M ropu3oHTanbHO OporieH kKameHb Maccoii m=500r co ckopocteio v0=10m/c. OripeienniTe KWHETHUECKYIO 1

[IOTeHLIMa/IbHYIO SHePruro KaMH4A /1711 MOME€HTa BpeMeHU t=1c mocsie Hayana ABW)KEHMS. COHpOTI/IBHeHI/IeM BO3JyXa npeHe6peqb.

1. PakeTa nofiHMMaeTcst 6e3 HayanbHON CKOPOCTH BEPTHUKAIBLHO BBEPX B OJJHOPOJHOM T0Jie CUJ TsbKecTH. HauanbHast Macca
pakeTsI ¢ TormuBoM m0. CKOPOCTb ra30Boi CTPYHM OTHOCUTEIBHO PakeThl paBHa u. HaliiuTe CKOPOCTb PAKEeThbl B 3aBUCHMOCTH OT

ee MacChl m U BpEMEHHU IoJbema t. COHpOTI/IB]'IeHI/IeM BO3JyXa npeHe6peqb.

5. Ha moBepXHOCTH 3eMJIM Ha IIUPOTe () JIEXXUT TPy3 Macchl m. Pasuyc 3emiu paBeH R, ee yriioBasi CKOPOCTb BpallleHHs paBHa @.
HaiiuTe crly HOpManbHOTO IaB/IeHHsI Ipy3a Ha 3eMJIIO.

1. YckopeHre MaTepuaibHOM TOUKH 3aiaHo a=Pt2i+ytj, rae f=2m/c4, y=2m/c3. Ha KakoM pacCTOSTHUH OT Hauasia KOOPAWHAT OHa




OyieT HaXOUThCsl B MOMEHT BpeMeHH t=1c, ecr nipu t=0c v0=0.

D. Ha ry1a/iKoii ropu30HTa/IbHOM TOBEPXHOCTH HAaXOUTCS JOCKa MacCoW m2, Ha KOTOPOH 1eXXuT 6pycok maccoit ml.
[KoaddurmeHT TpeHHst GpycKa 0 TIOBEPXHOCTh JOCKU paBeH 1. K 0CKe MpuiokeHa ropusoHTanbHas cuia F=at (a=const).

OHpeAEHI/ITE MOMEHT BpeMEHH t0 , KOra JOCKAa HAYHET BbICKAJ/Ib3bIBATh HU3-TI0[ 6pyCKa.

3. Mstu ¢ Maccoil m, najiasi Ha FOPU30HTAIBHYO ITIOCKOCTh CO CKOPOCTBIO V I10 NPSAMOH, 00pasytoliieii ¢ HOpMasbiO K II0CKOCTH
[yTOJI O, OTPa)KAeTCsI OT Hee TI07, TAaKUM >Ke yIyioM. Bpemst coyaapenust paBHo T. Haliaure cpefjHIorO culy yaapa.

4. TTogHMMAasiCh BepTHKAILHO BBEPX OT IIOBEPXHOCTH 3eMJIM C MTOCTOSIHHOM CKOPOCTBIO V, paKeTa I0CTUraeT BeICOThI h. CKOpOCTh

ICTeUeHUs ra3oB paBHa U. Hackombko YMEeHBIIINW/IaCb MaCCa PaKeTkl IPU TAKOM HO,E['BEME?

5. [Toesz Maccoli m JBKeTCSI pABHOMEPHO BZI0JIb Mapasiie/iv, HaX0/sCh B CeBePHOM MOJTylIapyuy Ha IUpoTe ¢. Kakyro cKopocTb
10/DKeH MMeTb T0e3/l, YToObI pe3y/IbTHPYIOLLast CHJl MHEPLIMH, JeHCTBYIOLIMX Ha HEr0 B CUCTEME OTCUeTa, CBSI3aHHOM ¢ 3eMrie,
paBHS/1aCh HYJIIO.

Kpurtepuu oueHnBanus (oueHoUYHoe cpe/icTBO - KoHTpo/IbHasA padoTa)

OueHka Kputepun orjeHMBaHuUs

YCIielIHOe BBITIO/THEHHE TIPAKTUYECKUX Ba,anI/If/’I, BbIJaHHBIX TIpEIiogaBaTe/ieM, B/AdieHHe
3da4UTeHO IMPOrpaMMHBLIM MaTe€pPHd/IOM, TIOHUMdHHE CYIITHOCTU PAaCCMATPHUBAEMBIX TTPOLIECCOB U HBHEHHﬁ,
yYMe€HHe CaMOCTOATEe/IbHO 0003HAUNTL TOUKA aKTUBHOTO POCTa HOBOI'O 3HAHHA

HeBrinoiHeHne MpakKTHYeCKHUX BHAaHHﬁ, BbIJaHHBIX IIperiogaBaTe/ieM, rojiHoe HellOHMMaHue
He <
CMbIC/Ia HpOG]IEM, He J0CTaTOYHO I10/IHOE B/Id/ieHWe TepMHWHOJIOTHEeH, HEyMeHNE CaMOCTOSATE/IbHO

3auTeHO
0003HauUThL MPOOIEMHbIE CUTYaIUN

6. YueOHO-MeTOfMUeCKOe M HH(OPMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. MatBeeB A. H. MexaH1Ka U TeOpHsi OTHOCUTE/ILHOCTH : [yueb. mocobue ajist u3s. crierjiaibHOCTeH
By30B]. - M. : Briciuas mikona, 1976. - 415 c. : un. - 0.93., 33 3k3.

2. Ctpenkos C. I1. Mexanuka : yueOHMK / CtpenkoB C. I1. - 6-e u3g., ctep. - CaHkT-IletepOypr : JlaHb,
2022. - 560 c. - Knura u3 konnekiuu Jlane - ®@usuka. - ISBN 978-5-8114-4104-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798748&idb=0.

3. CuByxuH [Imutpuii BacunbeBuu. O61uil Kypc ¢hu3uku : yueb. mocobue ajisi hu3. CrieljasbHOCTeH
By30B : [B 5 T.]. T. 1. MexaHnuka. - 31. 3-e, ucnp. u gom. - M. : Hayka, 1989. - 576 c. : un. - ISBN 5-02-
014054-6 (B mep.) : 1.50., 128 5ks.

4. Vpopos U. E. 3amauu no obmieli ¢pusmke : yuebHoe mocobwue st By3oB / Mpogos U. E. - 19-e u3,,
crep. - CankT-IletepOypr : Jlans, 2022. - 420 c. - PekomeHzoBaHO HayyHO-MeTOIMUECKIM COBETOM 10



¢du3vke MuHrcTepcTBa 06pa3oBaHus U HaykKu Poccuiickoii @eziepaliiu B KauecTBe yueOHOTr0 1ocooust
JIUTSI CTYy/IEHTOB BY30B, 00YyJarOIIUXCS 10 eCTeCTBeHHOHAYYHBIM, T1e/Iarori4ecKUM U TeXHUUeCKUM
HarpaB/IeHUsIM U CTleLUaIbHOCTSIM. - KHura us kosiekuuu Jlaus - @usuka. - ISBN 978-5-507-45369-6.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=864835&idb=0.

5. CoopHUK 33/1au 110 001ieMy Kypcy ¢usuku. B 5 k. KH. I. Mexanuka / Ctpenkos C.I1., CuyxuH /].B.,
Yrapos B.A., fIkoBneB U.A. - Mockga : @usmariut, 2006., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=645733&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. ®eitnman Puuapp [1. @elinmanoBckue yiekiuu o gusrke = The Feynman Lectures on Physics : [riep.
c aHrJ1.]. [Beimn.] 1. CoBpeMeHHast Hayka O Mpupo/ie. 3aKOHbI MexaHUKHU / [ripeauci. 1. CMOpOAUMHCKOTO 1
P. ®eilinmaHal. - 2-e uzf. - M. : Mup, 1967. - 267 c. : un. - 1.18., 4 5k3.

2. ®eiinman Puuapp I1. deiiHmaHoBcKUe nekuyu 110 ¢u3uke = The Feynman Lectures on Physics. [Brim. ]
2. IpoctpancTtBo. Bpewms. [IBwxenue / [niep. c anr. A. B. EdpemMosa u zp. ; oz peg. 5. A.
CmopoauHckoro]. - [U3g. 2-e]. - M. : Mup, 1967. - 168 c. - 17.00., 5 3K3.

3. XauikuH C. D. Pu3nueckre 0CHOBbI MeXaHUKU : [AJ1s1 yH-TOB]. - 34, 2-e, ucrip. u gorm. - M. : Hayka,
1971. - 751 c. : un. - (O6mmit Kypc ¢usukun). - 2.04., 134 3k3.

4. 3agauu o pusmke : [yueb. mocobue a1 MoAroT. oTA-HUM By30B] / miof pea. O. f1. CaBueHko. - M. :
Hayka, 1981. - 431 c. : un. - 0.95,, 2 3k3.

[TporpammHoe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIMHBI):

[Tomerienust Ajis MpoBeJieHNUs 3aHSITHI: JIEKI[MOHHOTO TUIa, CEMUHAPCKOTO TUTA, FPYIIIOBLIX U
VH/VBU/yalbHbIX KOHCY/IbTal[M, TEKYLero KOHTPOJISl U POMEKYTOYHOM aTTeCcTalyy, a TaKKe
TIOMeIIIeHus /I/Is1 XpaHeHUs! ¥ IPOQUIaKTUUeCKoro 06cIy>KuBaHusi 000pyA0BaHUS 1 TIOMeILeHUs [IIs]
CaMOCTOsITe/IbHOM paboThl 00yUarOIIMXCs, OCHAIlleHHbIe KOMITbIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO
MOJIK/TIOUeHUs K ceTH "ViHTepHeT" 1 obecrieyeHreM AOCTYIIa B 37IeKTPOHHYIO MH()OPMAaLIMOHHO-
obpa3oearenbHyto cpeny HHIY.

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayUTOPUM [I/IsI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbIOTEpaMH.

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

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHIO
noaroroBku/crieanbHOCTU 03.03.02 - dusuka.

Astop(s1): KatkoBa Mapus PujjoBHa, KaHAWJAT (PU3MKO-MaTeMaTUYeCKMX HayK
l'axynna Anacracus [leTpoBHa, KaHAWJAT (PU3UKO-MaTeMaTUYeCKUX Hayk.



3aBepyromuii Kadenpoii: UynpyHoB EBrenuii Baagumuposud, AoKTop (GU3UMKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/j00peHa Ha 3aceflaHUU METOIUUeCKOM Komuccuu ot 23.12.2025, npotokos Ne 6/H.
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