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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuivaa 51.B.1.02.01 ®usuyeckuil MpakTUKyM (MeXaHUKa) OTHOCUTCS K YacTu, (hOpMHUPYyeMOit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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

obpabomke u
ananuze
pe3yn1bmamos;

IIK-13.2: Ymemb

ocyujecmsiimb NOCMAHOBKY U

aHanuza u ob6obweHus
¢akmuueckozo mamepuana,

npoeeaeHue KOMNbOMepHO20 ucnos/ibzyemoeo 8 npoyecce

U HamypHO20 3KCnepumeHma  |ucci1edo8aHus
IIK-13.3: BaadeHue onbimom
NOCMAaHOBKU U NPoBeoeHus

P [1K-13.2:

SKCnepumeHmoes no
Ymeem npumeHsmb

paspabomanoli memoduxe meopemuyueckue 3HaHust Ot
peleHust npakmuuecKux 3aday;
UCNO/Mb306AMb ONbIM
obpabomku, aHanusa
3KCNepUMeHMAAbHbIX

uccnedosaHuil

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-12: CnocobeH IIK-12.1: Ymemb IIK-12.1: Zlonyck k
npogodums c6op, ocywecmensimb c60p, aHaau3 | Ymeem oyeHueamb nabopamopHoti 3quém:
AHANU3 HAYUHO- HAYYHOMeXHUYeCKoll NPAKMUYecKyio 3Ha4umMocmb U pabome Omuem no
mexHimecKoll uHpopmayuu B03MOJICHYI0 0b1acmb TIpakmuueckoe
ungopmayuu, pMayu, y P nabopamopHbim
omeyecmeeHHO20 U npumMeHeHusl HAYYHbIX U 3a0aHue 6
omeuecmeeHHO20 U pabomam
3apy6excHo20 onbima 3apybedcHO20 onblma no UHJiCeHepHbIX pacuemoas,
e memamuke Uucc1e008aHust 3KCnepuMeHmManbHbIX
obaacmu npumenenus |IK-12.2: Umemb uccnedosaHull,
UHGOpMAyUOHHBIX npakmuyeckutl onbim aHanu3sa
mexHonozuli 8 Hay4uHomexHuueckoll
usuueckux g [K-12.2:
UHgopmayuu,
UCCADOBAHUSX Bnadeem Hagblikamu
omeuyecmeeHHO20 U
cucmemamu3ayuu Hay4HbIX U
3apy6esicHO20 onblma no
UHJiCeHepHbIX pacuemoes,
memamuke uccae008aHust
3KCnepuMeHmManbHbIX
uccnedoeaHutl.
ITK-13: CnocobeH IIK-13.1: 3Hamb OCHOBHblE IIK-13.1: Jonyck K
yvacmeoeamsb 6 NpUHYUNbl NIAHUPOBAHUS, 3Haem MemoObl uccnedosaHus, nabopamopHoti 3quém:
nocmaxoeke u NOCMAHOBKU U NpogedeHust npumeHsieMble Npu petueHuu pabome Omuem no
npogedeHuu .

P 3KCnepuMeHmanbHbIX Hay4HO-UCC1e008amenbCKoll Tpakmuueckoe 6
3KCNepUMEHMAAbHbIX B /1a00pamopHbIM
. uccnedosaHull 3adauu; Memoobl HQy4YHO20 3adaHue 6

uccnedos8aull, 8 paoomam




IIK-13.3:
Bnadeem Hasblkamu
OpeaHusayuu u npogedeHus
€amocmosimenbHbIX
meopemuueckux u (uau)
IKCNepUMEeHMANbHbIX
uccnedoeaHuli, onmumusayuu
peueHull.
IIK-14: CnocobeH IIK-14.1: 3Hamb OCHOBHble IIK-14.1: Jonyck k
obocHosbiBamb Mmemoodbl 06pabomku u 3Haem ocHogHble (pusuueckue nabopamopHoli 3quém:
NpasuibHoCMb CpasHeHus pe3yibmamog A6/1eHUS U 3aKOHbI Kadccuueckoll | pabome Omuem no
ebibpantoll modenu, 3KCNepuUMeHMAAbHbIX OAHHbIX |U COBPeMEHHOU (PU3UKU Tpakmuueckoe
conocmaensis . 5 A1abopamopHbIM
U NO/y4eHHbIX peleHuil 3a0aHue
pesyabmambl y p pabomam
IKCNepuUMeHManbHbIX TTK-14.2: Ymems TIK-14.2:
000CHO8bI8AMb NPABUILHOCHIL
p 103 Ymeem npumeHsimb nosayueHHble
8bl6paHHoll Modenu
OQHHBIX U . D J——
nosydeHHblx pewenuil | I[TK-14.3: Brademb onbimom
no ¢pusuke npu usyueHuu u
6 obaacmu 8bibopa u 060CHOBAHUS
nDUMeHeHUs: . npoeedeHuu pabom
p npasuwibHOCMU 8bIOPAHHOI
UH(OPMAYUOHHBIX
hopmay N modenu, conocmasneHust
mexHono2uil 8 .
pe3ynbmamos 1IK-14.3:
pusueckux Bnadeem cospemeHHOll HayUHOU
UCCACDOBAHUSIX U IKCNepuMeHManbHbIX OaHHbIX P Ly
cMedicHbIx obaacmsx. | U NOMyHEHHbIX pelleHuu annapamypou
3. CTpyKTypa U cojepxaHHe AUCLUILIUHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHas
OO011as TPY/J0EMKOCTD, 3.e. 2
Yacor nmo yuedOHOMY IJIaHy 72
B TOM UuCJle
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHSA JIEKIIMIOHHOI'0 THUIA 0
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoThb) 36
- KCP 1
caMocTosTe/IbHasA padoTa 35
IIpomexxyTouHas arrecTanus 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) c yKasaHuem

axkademuuecKux udcog U 8uobl yuebHbIX 3aHamutl)

0MmMBe0eHHO20 HA HUX Koauuecmed

HaumeHoBaHue pa3fe/ioB U TeM AUCLAIUIMHbI

Bcero

B TOM 4ucse

(uacer)

KonrakTHas pabora (paboTa Bo
B3aUMO/IefICTBHH C TIpero/iaBaTesieM),

CamocTosiTe/bHast
pabota




Yachbl U3 HUX
3aHATUA
CeMHHApPCKOro
3auHsTHs THIIA o6yuarowerocs,
JIEKLMOHHOTO | (TIpaKkTHueckue | Bcero Hackl
THUIAa 3aHATHsI/mabopa
TOpPHBIE
paboThI), Uacel
0 0 0 0 0
o) o) o o) o)
0 0 0 0 0
BBopHbIi MOy b 7 0 4 4 3
[JvHamuika 16 0 8 8 8
KosnebarenbHoe ABMKeHHE 16 0 8 8 8
Bsskoe Tpenue 16 0 8 8 8
3aKOHBI COXpaHeHHUs 16 0 8 8 8
Arrecranus 0
KCP 1 1
HWtoro 72 0 36 37 35

CojepxaHue pa3/ie/ioB M TeM AMCIUIIUHBI

1. BogHbIii Mogyb. JTabopaTopHas pabota "Vi3MepuTesbHbIN TPUOOPHI".

2. Innamuika. JTabopaTtopHble paboTel: "VI3yueHHe yIpyrux CBOWCTB TBepAbIX Ten", "VI3yueHre 3aKOHOB
JIBIDKEHUSI C TIOMOII[bIO0 MalliiHbl ATBya" (HaCcTeHHBIM BapyUaHT, HACTOMBLHBINA BapuaHT), "OnpeeneHue
OTHOLIeHUs 3aps/ia 3/1IeKTPOHA K ero macce".

3. KosniebaTenbHOe JiBrkeHue. JlTabopaTopHbie paboThl: "M3yueHune KoiebaTelbHOTO ABMKEHHS.
MaTtemartuueckuit MasiTHUK", "TIpy>KUHHBIN MasTHUK'.

4. Bsazkoe TpeHue. JlabopatopHas pabota "V3yueHue BA3KOCTH KUJKOCTH"

5. 3aKoHbI coxpaHeHus. JlabopaTopHas paboTa "VcciieoBaHHe CTOJIKHOBEHUS 11apoB"

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuaroL[UXCs BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOUW aTTeCTallud IO WUTOraM OCBOEHWS JUCLIATITUHEI
TNpYUBeJIeHHBIM B I1. 5.

CamocTosiTenibHas paboTa CTYZ€HTOB TpelyCMaTPUBAeT U3yueHWe PeKOMEH/[0BaHHOH JTMTepaTyphl U
TIOZITOTOBKY K BBITIOTHEHUIO Tab0paTOPHBIX paboT. OrieHOUHbIe CPeZCTBA [/ KOHTPOJIS TEeKYIen
yCIIeBaeEMOCTH BKJTFOUAIOT B Ce0s1 YCTHBIN OTnpoC. /i1 KOHTPOJIS IPOMEXKYTOUHOM aTTeCTal[|u 10
WUTOTaM OCBOEHUS AUCULIMTUTUHBI "DHU3NUeCKUi MPaKTUKYM (MeXaHWKa)» UCIOJIb3YIOTCS OTYETHI TI0
nabopaTopHbBIM paboTam.
CtyzeHT 00513aH SIBJISTHCS B 1TaOOPAaTOPHIO TOATrOTOB/IEHHBIM. [10/ITOTOBKA MPOBOJMTCS B YaChl
CAMOCTOATE/TLHBIX 3aHITHH U BK/TIOUAET CJieyIolee:

1) TiaresibHOE U3yUeHHe OMUCAHUS 1ab0PaTOPHOU PabOThI M PaCIIMPEHHOEe PACCMOTpPEHKe
TeOpPeTUYeCKOT0 MaTepuasa, HeoOXoJuMoe /I/isi CO3HATeTbHOTO BBITIOJTHEHHST PaOOTHI.

2) CTyieHT I0/DKeH MOHUMAaTh (U3UUECKYI0 CYI[HOCTb U3yUYaeMbIX SIBJIEHHH, ICHO MPe/ICTaB/IsATh,
YTO U KaKUM METOZIOM Oy/1eT U3MepSIThCS.

3) Heo6xouMo UMeTh TIpe/ICTaB/IeHHE O TIOPSIKaX U3MepsieMbIX BeTAUMH.
BrimonHeHue paboThl HAUMHAETCS C IeTaJIbHOTO M3yUeHUs] YCTAaHOBKU. [Ipu 3TOM He pa3peraeTcs



KPYTUTh PYUYKH MPHUOOPOB, T.K. MO>)KHO COMTb HACTPOMKY. BK/ItOUaTh yCTaHOBKY W MPUCTYMATh K
M3MEePEHHUsIM MOXKHO TOJILKO C pa3pellieHust Mpero/aBaresist v 1o, KOHTPOoJieM jlabopaHTa.
CTyJIeHT He [JOMyCKaeTCs K BLITOJIHEHHIO pabOoThI, eC/Iu:

1) NimeeTcst 6ostee IByX HEC/JaHHBIX OTUYETOB T10 BBIMIOJHEHHBIM J1ab0paTOpHLIM paboTam.

2) CTyJeHT He MOXKET YZI0BJIeTBOPUTE/IbHO OTBETUTh Ha KOHTPOJ/IbHbIE BOMPOCHI MPENo/iaBaTeIsl.
[TosyunB paspeliieHKe, CTYI€HT ITPUCTYTAeT K BbITOJHEHHIO PabOoThI, COO/II0/jast MPABU/Ia TEXHUKH
0e30ITacHOCTH.

[TpoTokon n3aMepeHuii 0opMsieTCsl CTyAeHTOM (WU TPYIINON CTY/JeHTOB) HEeMOCPeACTBEHHO B X0/ie
TIPOBE/IeHUS SKCITIePUMEeHTA B eZIMHCTBEHHOM 3K3eMruisipe. OTBeTCTBEHHOCTD 3a IOCTOBEPHOCTh
JTAHHBIX, COZIEP>KAIIUXCSI B POTOKOJIe U3MEPEeHUM HeCYT CTY/IeHThl— UCTIOJTHUTEN Tab0paTOpHOU
paboThI.

[TpoToKO/ U3MepeHU BUUPYETCS TPero/iaBaTesieM HelmoCpe/ICTBEHHO MOC/Ie TIPOBeIEHHBIX
W3MepPEeHUH, 1oC/Ie Uero OH JJO/DKEH ObITh BK/IIOUEH B OTYET.

OTuéT 1o abopaTopHO# paboTe (1anee OTYET) — HAYUHO-TEXHUUECKUH TOKYMEHT, KOTODBIH
COZIEP)KUT CUCTEeMaTU3UPOBaHHbIE JIAHHBIE O BBITIOJIHEHHOW UCC/Ie[j0BaTe/IbCKOM paboTe CTyeHTa, 1
pe3y/bTaThl, 0hOPMJIEHHBIE B BU/IE BBIBOIOB.

OTBeTCTBEHHOCTb 3a [JOCTOBEPHOCTh JJAHHBIX, COZIEPIKAII[UXCS B OTUETE, U 3a COOTBETCTBHE OTUETA
TpeOOBaHUSM HECET CTY/IeHT— HCIIOIHUTE/Th 1Tab0paTOPHOU paboTHL.

OdopmieHue U ciaua OTUETA SB/ISETCS 3aBePILAIOLMM 3TallOM BIMOTHEHHs 1abOpPaTOPHOM paboThI.
YéTKoe 1 rpaMoTHOe 0hopM/IeHHe pe3y/IbTaTOB U3MePEeHHH, UX KBATU(PUI[IPOBaHHOE 06CyKIeHHe,
000CHOBaHMe, MTPOBe/[eHNe CPABHEHHI C U3BeCTHBIMU JIMTEPATYPHLIMHU JaHHLIMU TT03BOJISIET
3aKpeIuTh W3yUYeHHbIH TeOPeTUUeCKHI MaTepual, riybyke MOHATb JTIOTHKY METOJUKH ITPOBeIeHHs
9KCITepUMeHTa, yoeJUThCs B JOCTOBEPHOCTH (@, MOXKET ObITh, - B OIIMOOUYHOCTH) TIO/TyUeHHBIX
pe3yJIbTaToB.

Heo6x041M0 TTOMHHUTB, UTO OTUET 110 JIabopaTOpHOM paboTe ¢ BKIFOUEHHBIM B HETO MTPOTOKOJIOM
W3MepEeHHH SIBJISIETCSE IOKYMEHTOM, (PUKCUPYIOIMM Pe3y/IbTaThbl TIPOBEJEHHOT0 SKCIIEPUMEHTA.

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBsle 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1abopaTopHOil padoTe) A/Isi OLIEHKH
chopmupoBaHHocTH KomnereHnuu ITK-12:

«/3mepuTenbHBbIE TPHOOPHI»

Kak npoBoJuTh U3MepeHHsi C MOMOLLbIO LITAHI€HLIUPKY/Il U MUKpOMeTpa?

«/3yueHne ynpyrux cBoMCTB TBEPAbIX TeJ/»



Yro Takoe gedopmarusi? Buasl gedopMaiivu.
KomuecTBeHHbIe XapaKTePUCTHKU AeopMaLivu.
[MosicHuTe AUarpaMmy pacTsDKeHUS.

PasmepHocTs Mogynig FOHra B cucreme CH.

«I/IBy‘IEHI/IE 3dKOHOB /IBH)K€HHA C IOMOIIIBI0 MaIlIMHBI ATBy]Z[a»

PaccmoTpuTe xapakTep ABWKeHUSI U HauepTUTe (KaueCTBeHHO) TpadMK 3aBUCUMOCTH YCKOPeHHs, CKOPOCTH U
KOOP/IMHATHI TPy3a OT BPEMEHU, eC/IM TPEHHUE MEXKY OChbI0 U BJIOKOM OYZIeT BA3KHM.

«3mepeHue yAebHOr0 3apsiia 3/IeKTPOHA MeTO/i0M CKPeIl[eHHBIX ToJIei»

CI/I]'ILI, ,Z[EFICTBy}OH_[I/Ie Ha 3JIEKTPOH B 3JIEKTPUYE€CKOM WU MAarHUTHOM I10JISAX

YpaBHeHUs1 JBW)KEHHUS YaCTHULbI B IeKapTOBOW U TOJIIPHOM CUCTeMe KOOpAWHAT

«I/I3yquHe 3aKOHOB K0/1e0aTe/IbHOr0 ABHOKEHHUA MaTeMAaTHYeCKOro MadTHHKaA»

Haiizyte 3aBUCHMOCTb OT BpPEMEeHHM YT/I0BO CKOPOCTU U YIJIOBOT'O YCKOPEHHsI MaTeMaTHyeCcKoro
MasiITHHKA B CJTyyae ero TapMOHUYECKHX KosiebaHWH, a TaKKe TMHeNHbIA XapaKTepPUCTUKU ero
JIBIDKEHMSI: CKOPOCTb, HOpMaslbHOe, TAHIeHIJUa/IbHOe U NTOJIHOe YCKOPEHUs], eC/Iv a) MassTHUK [IPUBEN
B /IBWDKEHHE U3 TI0JI0’KeHHs] paBHOBECHsI KPaTKOBPEMEHHBIM TOTYKOM, COOOIIMB eMy Haya/IbHYHO
CKOPOCTb 0€e3 3aMeTHOT0 CMelleHHs; 0) MassTHUK OTKJIOHHU/TH U3 TIOJIO>KeHHsI PABHOBECHSI Ha YTOJT U
OTIyCTHIM 6e3 HayanbHOM CKOPOCTH.

[TocTpoliTe rpaduKy Hal/JeHHBIX BeJIMUMH YKa)KUTEe Ha PUCYHKE MOJI0’KeHUsI MasiTHUKA U BEKTOPbI
YTJIOBOM CKOPOCTH, YT/IOBOW YCKOPEeHHUsI, TTOJIHOTO YCKOPeHUsI /1711 MOMEHTOB BpeMeHHU.

«I1Ipy>KMHHBIH MaATHHK»

Yro Takoe ynpyrue gedopmarumn?
Kakue 3aK0HBI CITpaBe/i/IMBLI B 00/1aCTH YIIPYTUX AedopMariyii?
YTo Takoe Masble KosiebaHuUs?

Kakue yC/10BUA AOJIXKHEBI TIPU 3TOM BBITIO/IHATRCS ?

«I/I3y‘IEHI/IE BA3KOCTH XXUAKOCTH»



Yro Takoe umnciio PeiiHosbACa ¥ yeM OT/IMYaeTcs TypOy/ieHTHOe TeueHHe OT JIAMUHAPHOTO?

HaiiTy 3aBUCHMOCTE CKOPOCTH MaZlaolliero 1apyka oT BpeMeHH /1/1s1 pa3/InUHbIX Hauya/IbHbIX YC/IOBUIA?
IToctpouts Tpaduku 3aBUCUMOCTeM ax(t), vx(t), x(t) ais ciydaes:

ITlapuk orycKaeTcsi B )KU/IKOCTb 6e3 Haua/lbHOM CKOpPOCTH

[[Tapuk mafiaeT B )XUAKOCTh C HAYaIbHON CKOpOCThIO (VO>u, vO=u, vO<u, Uu- yCTaHOBUBILIASICSI CKOPOCTH)

YeM 00BACHAETCS U3MEHeHNe BA3KOCTU )KI/I,ELKOCTEI‘/JI B 3dBMCHMOCTH OT TeMHepaTypr?

«I/ICCJ’IE,I[OBaHI/IE CTO/IKHOBEHHUA LIIAPOB»

HaiiTi MMy /IbChI IAPOB [0 ¥ TIOC/Te YAapa U MPOBEPUTH 3aKOH COXPAHeHHSI UMITYJTbCA.

5.1.2 TunoBsble 3afaHus (OI[eHOUHOEe CPeACTBO - JlonmycK K j1abopaTopHOil paboTe) A/1s OLEHKH
chopmupoBanHocTH KommeTeHnuu ITK-13:

«/3MepuTebHBIE NPHOOPHI»

B uem pa3Hulia Mexxly NpsSIMBIMU U KOCBEHHBIMU U3MepEeHUsIMU?
Kak ompezienntb abCOMOTHYIO MOTPEITHOCTD MPSIMbIX U3MEePeHUM?

Kak omnpezienTh abCOMOTHYIO MOTPEIIHOCTh KOCBEHHBIX N3MepeHUH?

«VI3yueHue ynpyrux CBOMCTB TBepAbIX Te/»

3anuimTe GopmyJy AJis pacuéTa OTHOCUTeIbHOW morpeliHocTu Moy s FOnra. Kakas u3
9KCTIepUMEHTa/IbHO OTIpe/ie/isieMbIX BeJTMYMH BHOCHUT HauOOJbIIMI BKJIaZl B TIOTPETHOCTD
onpezenenus Mogyssi FOHra?

((I/IBMEPEHHE YAE/JIBHOI'0 3dpA/d 3/JIEKTPOHA Me€TOA0M CKPeEIL€HHbIX nmoJiei»

du3ryecKuil MPUHIUT pabOThI 3/1IEKTPOHHOM MYILIKA

SIBneHue TepMOBHEKTpOHHOﬁ SMHCCHUH 3JIEKTPOHOB

«I/I3yqune 3aK0HOB K0,/1e0aTe/IbHOr0 ABHM)KeHUA MaTeMAaTHUYeCKOro MaaTHUKa»

HaiiuTe KNHETUUECKYO, TIOTEeHLMAbHYIO U MOJIHYIO0 SHEPrU0 MasiTHUKA MPU 3a[jaHHbIX Haua/IbHbIX
ycnoBusix. Ha ogHoM prcyHKe n3o06pa3ute rpadvKu STUX BeTYMH.



«IIpy>KMHHBIH MassTHHUK»

KakoB ¢u3nueckuii cMbIC/T TapaMeTpOB 3aTyxaHusl Kosiebanuii? Kak ux ornpefenuTsb
5KCIIepYMEeHTaJIbHO?

«I/I3yq8HI/IE BA3KOCTH )XUAKOCTH»

BriBecTy dopmy bl /17151 onpefiesieHrs BpeMeHHU YCTaHOB/IEHUsSI CKOPOCTU U MyTH, TIPOi/IeHHOT 0 IIpU
5TOM ILIAPHUKOM.

«I/ICCJIE/:[OBaHI/IE CTO/IKHOBEHHA IIIAPOB»

BbIsICHUTE MPUUYMHY NIOTEPU KUHETUUECKOUW SHePryy Npu yape.

5.1.3 TunoBsble 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1abopaTopHOil padoTe) /Il OLEHKH
copmupoBaHHocTH KomneTeHnuu ITK-14:

«/3MepuTe/bHbIE NPHOOPHD»

Kak CKOHCTPYHPOBATb HOHUYC, I'IO3B0]IHI-OI.L[PII>1 TIOBBICUTH TOYHOCTb I/I3MEPEHI/II\;I C JaHHBIM MaciiTaboM B n pa3?

«/3yueHMe 3aKOHOB /IBU)KEHHS C IOMOIIbI0 MalIMHbI ATBY/ja»
[Ipennoxute METOAUKY T10 UCCIeJOBAHUIO JOMYILeHMI:
ComnpoTHB/IEHWEM BO3/[yXa MOXKHO MpeHeOpeun

TpenueM B ocu 610Ka MOXKHO TIpeHeOpeub.

<<I/I3MepeHHe YACJIbHOTO0 3dpsA/d 3/IEKTPOHA METOA0M CKPEII€eHHBIX moJiei»

HasHaueHue 6/10KOB 3KCITepUMEHTA/TbHON yCTaHOBKH
CnyuaiiHble ¥ MpUOOPHBIe MOTPeIIHOCTH
MeTo/ KOCBEHHBIX U3MepeHUi

Pacuet oBeprTenbHOrO MHTEPBasia U3MepsieMOl BeTUUMHbI

«I/I3leEHI/IE 3aKO0HOB K0/1e0aTe/IbHOr0 ABHOKEHHUA MdTEeMATHUYECKOro MassTHHUKaA»

[TonyunTte ypaBHEHUs ABW)KEeHHWSI MasiTHUKA M3 3aKOHA COXPAHEHHsI SHEPTUU U ypaBHeHHe
3aTyXarmux KoseOaHWi, UCII0/b3ys 3aKOH U3MeHeHHsT JHEPTHH.



«IIpy>XKHHHBIM MasITHUK»

[Mosyunte ypaBHeHHe TapMOHUUECKUX KOsieOaHWH, UCXOAs U3 3aKOHA COXPAHEHUST TTIOJTHOU
MeXaHWUeCKOUW SHeprur cucteMbl (6e3 yueTa MacChl Py KUHBI)

«I/I3yqune BA3KOCTH XXUAKOCTH»

Kakum 06pa3oM MO)KHO OLIEHUTh PacCTOsIHUE, Ha KOTOPOM NIPOMCXOZUT YCTAHOBJ/IEHHE CKOPOCTH TafleHUst
11apyKa B BSI3KOHU cpefie?

«I/ICCJ'IEAOBaHI/Ie CTO/IKHOBEHHUA LIIAPOB»

PaCCMOTPETL BO3MOXXHOCTb IMTPUMEHEHHSA 3dKOHd COXPdHEHWA UMITYJ/IbCa B JdHHBIX OIIbITAX.

KpuTepuu onieHMBaHus (OLleHOYHOe CPeACTBO - [lonyck K 1aGopaTopHoii padoTe)

OueHka Kputepun onieHuBaHUs

B/la/leHre NPOrpaMMHBIM MaTepyasnoM, TOHUMaHue CYLHOCTA pacCMaTpHBaeMbIX IPOLIeCCOB U
3a4TeHO .
sIBJIEHWH, yMeHHe CaMOCTOsITe/TbHO 0003HAUNTh TOUKH aKTUBHOTO POCTa HOBOTO 3HAHHUSI.

He I10/THOEe HeIlIOHMMdaHKe CMbIC/Ia HPOGHEM, He J0CTAaTOYHO I10/IHOe B/la/leHure TEpMHHO]’IOFHEﬁ,
3aUTeHO HeyMe€HHE€ CaMOCTOATE/IbHO 0003HaUNTE HPO6HEMHLIE CHUTyallun

5.1.4 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
chopmupoBaHHocTH KomnereHnnu ITK-12:

«/3MepuTe/bHBIE NPUOOPHD»

OmnpesieMTh TOUHOCTh HOHMYCA UCIOJB3yeMBIX TPUOOPOB.

«/3yueHue ynpyrux CBOMCTB TBep/bIX Te/I»

PaCC‘—II/ITaT]), nmpu KaKoM Harpys3ke CTa/IbHad IMPOBOJIOKA He B]:IIZ,E[ET 13 00/1aCcTH TUHeHHOM YIIpyrocCTu.

«I/IByqune 3aKOHOB K0/1e0aTe/IbHOr0 ABHOKEHHUA MdTeMadTHYeCKOro MaaTHHUKA»

OmnpegenuTe ycKOpeHUe CBOOOAHOTO MaieHus. PaccunraliTe MOrpemHocTs g .



«I/I3y‘-IEHI/IE BA3KOCTH )XUAKOCTH»

[IpoBecTu 3KcIieprMeHTa/lbHble UCCIe[0BaHMs [J1s1 BBIUMC/IeHUs CpeJjHell CKOPOCTH pa3/IMyHbIX 111apUKOB.

5.1.5 TunoBbie 3agaHusa (oueHOuUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLIEHKHU

copmupoBanHocTH KommereHnuu ITK-13:

«/3MepuTenbHbIe IPUOOPHI»

HatiTu cpefHuie 3HaueHus1 U aOCOJTIOTHBIE MTOTPEITHOCTH KaXK[0T0 JIMHEHHOT0 pa3Mepa, U3MepeHHOro C

MOMOILIBIO IITaHT€HUUPKYJ/IA U MUKDOMeETDA.

OnpeieuTh 00bEMBI HCCIEAYEMBIX Te/T U OLIEHUTb aOCOTFOTHYIO TIOTPENTHOCTh KOCBEHHBIX
M3MepeHui 00bEMa.

«/3yueHne ynpyrux CBOMCTB TBep/bIX Te/I»

CHSTB 3aBUCHMOCTh YAJTMHEHHS TIDOBOJIOKHW OT MaCChbl HAl'PY3KH.

ITo SKCIIepUMEHTA/IbHBIM OJdHHBIM pdCCUUTATh MOAYJ/Ib KOnra u ero MOrpenHoCTsb.

«I/I3yqune 3dKOHOB JABH)XeHHUSA C IIOMOIIIbI0 MAIIIMHbI ATBY/:[H»

OrnpefieuTh yCKOpeHre CBOOOHOTO MafleHus..

«3MepeHuUe ye/IbHOI0 3aps/ia 3/IeKTPOHA MeTO/0M CKpellleHHbIX ToJIei»

W3mepuTh 3HaUeHUs HalpsDKeHHWsI Ha KOH/IeHCAaTOpe U COOTBETCTBYIOLIYIO CHU/TY TOKA B KaTyIIKax
l'enbMrosbLa Npy BIMPSIMIEHUHA TPAEKTOPUU 3/IEKTPOHOB.

«I/I3yqune 3aKO0HOB K0/1e0aTe/IbHOr0 ABHDKEHHUSA MdTeMadTHYeCKOro MasaTHHUKA»

HWccnepyiiTe 3aBUCUMOCTD MEPHOZA KOleOaHUi MasiTHUKA OT aMILIUTYAbl A. OnipesieninTe, MPU KaKUX
YTJIOBBIX aMIUTUTYaX TiepUoz, KojiebaHuid, B TIpe/jesiax TOUHOCTH U3MepeHUl TIepuoZia He 3aBUCUT OT

dMITJINTYABI.

Ouenure He0OXOIUMOE UKMC/IO KOleOaHWH, COBepIIIaeMbIX MasiTHUKOM, TIPU HAXOXK/[eHUH ITepruo/ia
KosiebaHu /17151 oTipefiesieHus g .

«IIpy>KHHHBIM MasITHUK»



ITocTpouTh rpaduK 3aBUCUMOCTH aMIUIUTY/Ibl KOsleOaHui oT BpeMeHH. Onpe/ie/TUTh TTapaMeTphbl
3aTyXakolUX KoJebaHu.

«I/I3yq8HI/IE BA3KOCTH )XUAKOCTH»

BbIunc/iTh 3HaueHMe BA3KOCTH 1 U e€ TIOTPeITHOCTU AT 110 CpeiHe CKOPOCTU KaXK/IO0TO ITIapHKa,
WCTIO/b3YsI METO/l HEPAaBHOTOUHBIX H3MepEeHHH.

OL[eHI/ITb BpeMsd U IIYyTh YCTAHOBJIEHUA /i CTA/IbHBIX LIdPUKOB Pa3/IMYHOTI'O AXUaMETPd.

OLIEHI/ITI: BJ/IMSIHWE CTE€HOK COCYy/ia Ha MMpoLecc n3MepeHus.

«MccnepoBaHue CTO/IKHOBEHHUS IAPOB»
151 pa3sMuHbIX Nap COy/apsrOLIMXCs 111apoB:

- [J1s1 pa3HbIX o] HAWTH CKOPOCTH LIapOB ZI0 U TIOC/Ie YAapa;

- U3MepUTh BpeMsl yziapa (/1/1s BceX CTOJIKHOBEHUH ).

5.1.6 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) A OLIEHKH
copmupoBaHHocTH KomnereHuuu ITK-14:

«V/I3MepuTenbHBIE NPUOOPHI»

[IpoBecTn U3MepeHUs IMHENHBIX Pa3MepPOB pa3/IMUHBIX Tes (I1ap, UWINH/D, apasulenenures U T.0.) C
MOMOLLbF0 MUKPOMETpA U IITaHIeHLUPKYJIS.

V3mMepuTh MacCy UCCIelyeMbIX TeJl U OTpe/ie/TUTh MJIOTHOCTh MaTeprasia 00pasiia v e€ MorperHoCTb.
OmnpesienyTh 10 CIIPaBOYHBIM JJAHHBIM MaTepya UcciefyeMoro oobekTa.

«/3yueHne ynpyrux CBOMCTB TBep/bIX Te/I»

OHpeAEHHTB LEeHYy Ae/IeHWd U3MepUTEe/IbHOT'O MUKPOCKOTIIA.

OnpezienyTh 110 CIIPaBOYHbIM JJaHHBIM MaTepuar UccjieyeMoi IPOBOIOKH.

«I/Isyqe}me 3dKOHOB JBH)X€HHA C IIOMOIIbI0 MdIITMHbI ATByna»

OtieHUTe BeIMUUHY CUJIbI TPEHUS B OCH OI0Ka.
HaiimuTe nonpaBKy, 00yC/IOB/IEHHYIO TPEHUEM B OCH 0JI0KA U €0 HHEPTHOCTBIO
[IpoBeputs cripaBe/IMBOCTE C/IEAYIOLIUX AOMYILeHU:

® HUTH HEPaCTsKUMA;



Macco HUTHU MOXXHO TIpeHeOpeub;
COTIPOTHB/IEHHEM BO37lyXa MOKHO TipeHeOpeub;
TpeHueM B 0cH 6710Ka MO)KHO TIpeHeOpeub;

Maccor 6/10Ka MOXKHO MpeHebpeuyb.

«3mepeHue yAebHOr0 3apsiia 3/IeKTPOHA MeTO/i0M CKPeIl[eHHBIX IoJIei»

OnpezenuTs y/jelbHbIN 3apsi 3/1eKTPOHA 0 SKCIIepUMeHTaIbHbIM JaHHbIM.

«I/Isyqem[e 3aKOHOB K0/1e0aTe/IbHOI'0 ABH)KEHHUA MAdTEMATHUYECKOro MaaATHHUKaA»

UccnenyiiTe 3aBUCHMOCTh aMIUIUTY/AbI KoieOaHui oT BpeMeHu. Haligure Ko3hdUIMeHT 3aTyxaHus § , BpeMs
peJiakcaliu T , IorapuhMHUECKHN AeKpeMeHT 3aTyXaHus d U JoOPOTHOCTL CUCTEMBI Q.

Ilo IMOJTy4YeHHBIM 3KCII€epUMEHTA/IbHBIM 1daHHBIM OLIEHUTE KOE)(i)('bI/IL[I/IeHT BA3KOCTH BO31yXa Tl U CpaBHUTeE €ero C
Tab/IMUHELIM 3HAUeHHEeM A1 BO34yXa IMMPHY HOPMAJIbHBIX yC/IOBUAX. B C/1ydyae HeCOBIIaeHHA JaHHbIX obmsaCcHUTE
BO3HHUKILIME DACXOXXEHHUSA STUX BEJIMUMH.

«IIpy>KHHHBIM MasITHUK»

[To pe3ynbTar M3MepeHU MOCTPOUTH rPaUK 3aBUCUMOCTU KOOPAUHATHI PABHOBECHOTO TOJIOXKEeHUSI
rPY30B OT UX MacC U OTpeJie/IUTh KeCTKOCTb TIPY>KUHBI U MacCy MPY>KUHBI.

[To/ryunThb KCriepuMeHTabHbIe 3aBUCHMOCTH KOOP/IMHATBI TPy3a OT BpEMEHH MPH Pa3/IMuHbIX Maccax
rpy3a C IOMOI[bIO TIPY>KUHHOT'O MassiTHUKA M BHIUHMC/IUTh MIEPUOABI KojiebaHUi B KaXK/IoM ciayudae. ITo
3aBUCHUMOCTH TTepPHOo/ia KoleOaHHH OT MacChl OTPeIeUTh )KECTKOCTh MPY>KHUHBI M BEJTAUHHY MaCChI
TIPY>KUHBI.

«I/I3y‘IEHI/IE BA3KOCTH )XUAKOCTH»

IIpoBecTu npeABapUTe/LHBIE U3MEPEHHSI CKOPOCTH C LIe/ThI0 OTIpe/le/IeH s OLIeHOUHBIX 3HAUeHUI
yCTaHOBUBIIIEHCS CKOPOCTH, KO3(h(uireHTa BI3KOCTH 1 MX MOTPELTHOCTeH.

I[To pe3ynbTaTam MpesBapyUTe/ILHOIO OIbITa BHIUMC/IUTD YHC/I0 PeliHo/b/ca ¥ IPOBEPUTH SIB/ISETCS U
JlaMUHapHBIM OOTeKaHUe IapyKa TTULEePUHOM.

IIpoBectu aHanu3 pe3y/bTaTOB OIbITA. BBIICHUTH, HACKOIBKO OIPAaBLaHO /I JaHHOIO L1apyKa
npUOIKeHNe VCp » U.

«I/ICCJ'IE/:[OBaHI/Ie CTO/IKHOBEHHA LLIAPOB»

711 pa3nUuHbIX TIap COY/apsIFOILIMXCS 1L1apOoB:



- IDOBEPUTH BLITIO/IHEHKWE 3dKOHA COXPdHEHUS UMITYJ/IbCA,

- OLIeHUTb NIOTepY KUHEeTUUEeCKOI SHepruy Mpu yjape.

Kputepuu oneHnBaHus (0LleHOYHOe cpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OueHka Kputepuu orieHMBaHUs
3auTeHo YCIIeITHOe BBIMO/IHEeHHe TTPaKTUUeCKUX 3a/IaHuH, BbIIAHHBIX TPEeTojaBaTesieM
He 3aUTeHO HeBBINOHeHUe MPaKTUUeCKUX 3aJlaHui, BbIJaHHBIX TTperiojaBaresiem,

5.2. OnucaHue MIKaJ/I OLeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMe)XyTOUHOMH

aTTecTalu

IIIkana oueHuBanus c)OpMHPOBAHHOCTH KOMIETEeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/A0BJIETBO O4YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JILHO pHUTe/IbHO XO0pouIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHi1)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHWM B
3HaHUI MuHUManeH | 3HaHUH B obBeme YpoBeHb
TeopeTHuecKoro 0 obneme, > 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. . JIOIYCTUMBI | COOTBETCTBY obneme, o
3HaHUI HIDKe o o1eM 3HaHUI B
HeB03MOKHOCTb i ypoBeHb Io11eM COOTBETCTB
MHUHHUMaJbHbIX . riporpamMme obneme,
3HaHWA | OL|eHUTb IOJHOTY o 3HaHUM. rporpamme yrolem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILLIAOL]e
3HaHUN [Jony1eHo NOJrOTOBKU rporpaMme
Nwmenu mecto . JomnyiieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTOTOBK
rpyObie OmuOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyO0bIx HECKOJIbKO u. Ommbok
HeCyllecTBe
obyuatorerocs ot oIboK HerpyObIx HHEIX HeT.
oTBeTa ormmnboK
oumboK
IIpogemoHc
TPUPOBaHBI
[Ipomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHBIe OCHOBHbIe
OtcyTcTBHE OCHOBHBIe Pernens! HpOBaHbI BCe
IMpu pereHnn YMeHHsI. YMeHUSI.
MUHHMaJIbHbIX yMeHusl. BCE OCHOBHbIe
o CTaH/apTHBIX Perenst Periens! Bce
YMeHUi. PellteHsl Bce | OCHOBHBIE YMeHUSI.
3a7ia4 He THUIIOBbIE OCHOBHbIe
HeBo3MO>KHOCTb OCHOBHbIe 3afiauu C PelieHs! Bce
MPOAEMOHCTPUD | 3aflauu C 3a7auu C
OLIeHWTb Hajnuue 3ajlaunl. OTZAeNbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHui BeinonHeHs! | U 3ajlaunl.
OCHOBHBIE ommbKaMu. | ommbKamu.
BCJ/Ie/ICTBUE BCe 33laHUsI | HecyllecTB | BoimosHeHbI
ymeHus. imem | BeinonHeHs! | BrinosiHeHb!
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aflaHus
obyuarolerocs ot obbeMe, HO | He/joUeTaM | TMOJIHOM
omubKu 3a/laHusl, HO | B TIOJIHOM
oTBeTa HEKOTOphble u, obneme Ge3
He B obbeMe, HO
c BBITIO/THEH HeJJ04eToB
TI0/THOM HeKOTOpble
HefloueTaMH | bI BCe
obbeme c
3aflaHus B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcytcTBHE [Ipu pelenun Nwmeetca IIpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp




MHMHHMMaJIbH
6a30BbIX o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPHUPOBaHbI
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBO3MO>XHOCTb 3a7;au He HaBBbIKH NIPU npH .
1St HaBBIKHU TIPH TBOPUYECKHUI
OL|eHUTh HallMuKe | TPOJEMOHCTPUD peleHnn peleHnn
perIeHyst pelLIeHnH TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHZAapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPBIM omuboK u X 3374
obyuarorierocsi OT | OIIHUOKH u OIMOOK U
u HeJJoueToB
oTBeTa HezloueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
TPEBOCXO0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIVIMHA, CHOPMUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IPO/eMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIo Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUPOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yJoB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLMH), Ha (OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIE€TBOPUTEIBHO».
JIBHO
He 3aYTeHO
TJIOXO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) /ISl OLIeHKHU
copmupoBanHocTu KomneTeHuu [1K-12

OTueT 10 Kak70i 1abopaTopHOM paboTe [0/KeH CofiepKaTh C/leAyIoliye pa3/erbl:

- TeopeTrhyeCKas 4acCThb,

- CITUCOK HCITOJ/JIB30BAHHbBIX UCTOUYHUKOB.
5.3.2 TunoBsle 3ajaHusi (OLEHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIEHKHU
chopmupoBanHocTa KomnereHmu [1K-13

OrtueT MO KaXK/I0¥ /1abopaTopHO paboTe AOJDKeH COflepKaTh CIeYIOLIHe paszesbl:

- L[e/1b paboThI;



- IpubOpPBI U MaTepuaIbl.

5.3.3 TunoBsble 3ajaHus (OLeHOYHOE CpPeACTBO - OTUeT 1o JIa00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KomnereHiuu [1K-14

OT4eT No Kaxkaom nabopatopHou paboTe A0/KEH CoAepKaTb caeayroLlme pa3aesl:
- pe3ynbTaTbl U X 0BCYKAEHUE;
- BbIBOAbI.

Paznen «Pe3synbTaTbl U UX 06CYXAEHUEY» OXKEH COAEPKaTb NOAPOOHbLIA aHaNU3 MOJIyYEHHbIX pPe3y/bTaToB,
MHTEpPNpEeTaLUMlo 3TUX pPe3y/bTaToOB Ha OCHOBe GM3MYECKUX 3aKOHOB. Ecan Heobxoaumo, To ciepyet
CPpaBHUTb NOJIyd4EHHbIE pe3y/ibTaTbl C U3BECTHbIMU JINTEPATYPHbIMU OAHHBIMMU, O6Cy,£I,VITb MX COOTBETCTBUE
CYLLLECTBYIOLMM TEOpPETUYECKUM MogensM. Ecnm obHapy)KeHO HeCOOTBETCTBME MOJyYEHHbIX Pe3yNbTaToB U
TEOPETUYECKMX PACYETOB UAWU NIUTEPATYPHbIX AAHHbIX, HEOBXOAMMO O6CYAUTb BO3MOXHbIE MPUYUHBI 3TUX
HECOOTBETCTBUN.

Kpurtepuu oneHuBaHus (OL[eHOUYHOEe cpeACTBO - OTUYeT 10 J1abopaTopHBLIM paboTam)

OueHka Kpurtepuu oLieHUBaHUs

B/la/leHre TIPOrpaMMHBIM MaTepuasoM, TOHMMaHue CyLHOCTA PacCMaTprUBaeMbIX TIPOLIeCCOB U
3a4TeHO sIBJIEHWH, yMeHHe CaMOCTOsITeJTbHO 0003HAUNTh TOUKM aKTUBHOTO POCTa HOBOT'O 3HAHMUS,
yCIIeIlIHOe BbIMO/IHeHUe NPaKTUUeCKUX 3a/laHuil, BblJaHHBIX I1pero/jaBaTeseM

I10/IHO€ HeIIOHMMdadHKe CMBIC/Ia HPO6J'IEM, He N0CTAaTOYHO I10/IHOE BJ/laJeHHe TepMHHOHOFHEﬁ,
He
HeyMeHHe CaMOCTOATE/IbHO 0003HaAUUTH l'[pO6]'IEMHI:Ie CUTYyalliH, HEBBITIO/THEHHE TTPAKTUYECKHUX
3a4TeHO o
3d/1aHWH, BbIIaHHBIX IIperogaBaTesieMm,

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. MatBeeB Anekceii HukonaeBuu. MexaHWKa ¥ TeOPHsi OTHOCUTETLHOCTH : yue0. rocobue fisis
CTyZieHTOB (hU3. CrieLManbHOCTeH By30B. - U3z, 2-e, mepepab. u for. - M. : Beiciias mikosa, 1986. - 320
c.:um - 1.40., 5 3k3.

2. CtpenkoB Cepreii [1aBnoBru. MexaHuka : yueOHUK. - U3z, 4-e, crep. - CII6. : Jlans, 2005. - 560 c. :
wil. - (JIyuinve knaccuueckve yueOHuKy. @usnka) (YuebHuky 151 By30B. CrierjanabHasi TUTepaTypa). -
ISBN 5-8114-0622-3 : 313.06., 2 3k3.

3. Ctpesnkos C. I1. Mexanuka : yue6Huk / Ctpenkos C. I1. - 6-e uzg,., crep. - Cankt-IletepOypr : JlaHs,
2022. - 560 c. - Knura 3 kosuiekiuu Jlanb - @usuka. - ISBN 978-5-8114-4104-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798748&idb=0.

4. MatBeeB A. H. MexaHHKa U TeOpUsi OTHOCUTETLHOCTH : [yue0. mocobue st hu3. crieruasbHOCTel
BY30B]. - M. : Boiciias mikosna, 1976. - 415 c. : ui. - 0.93., 33 9K3.

5. CuByxuH [Imutpuii BacuibeBuu. OOImii Kypc GU3UKY : yueb. mocobue ass Gpus. crieriaabHOCTeH
By30B : [B 5 T.]. T. 1 : MexaHuka. - 37, 3-e, ucnp. u gom. - M. : Hayka, 1989. - 576 c. : un. - ISBN 5-02-
014054-6 (B mep.) : 1.50., 147 k3.

6. COoopHUK 3a/au 110 06111eMY Kypcy ¢usuku. B 5 kH. KH. I. Mexanuka / Ctpenkos C.I1., CuByxuH /I.B.,



Yrapos B.A., fIkoBneB U.A. - Mockga : @usmariut, 2006., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=645733&idb=0.

7. UpopoB N.E. 3amauu o obirieit pusmke : yuebHoe nocobue / Upomos U.E. - Mockea : Jlabopatopus
3HaHui, 2021. - 434 c. - ISBN 978-5-93208-513-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=809209&idb=0.

8. O6muii hu3nueckrii MpakTUKyM. MexaHuKa : [yue0. mocobue s pus. crielianbHocTel yH-ToB] / [J1.
I'. Jenenko u ap.] ; nog pea. A. H. MatBeeBa, [I. ®. Kucenesa. - M. : U3g-Bo MI'Y, 1991. - 269, [1] c. :
rpad. - 4.40., 20 3ks.

9. l'axxynuHa A. I1. I3yueHue ynpyryux CBOMCTB TBEPABIX Tesl: TPakTUKyM / ['axkynuHa A. I1. - HuwkHui
Hogropog : HHI'Y um. H. U. Jlo6aueBckoro, 2021. - 17 c. - PeKoMeH/J0BaHO MeTOJHUeCKOM KOMHCCHEH
¢busnyeckoro dakynbreta s ctygeHToB HHI'Y, o6yuaromuxcst 1o HarpaB/IeHUsIM TTOATOTOBKH
03.03.02 «Pusuka», 11.03.04 «DneKTpoHMKa U HaHO3/1eKTpoHHKa», 09.03.02 «H(popmaroHHbIe
CHUCTEeMBI U TeXHOJIoTun», 28.03.01 «HaHOTexXHO/IOruM ¥ MUKPOCUCTEMHAsi TeXHUKa». - bubmwmorp.:
JIOCTyIIHA B KapTOuKe KHUrY, Ha carite JbC Jlansb. - KHura us kosnse,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783164&idb=0.

10. OBcenHa T. W. VI3yueHue BA3KOCTH XXUAKOCTH: NpakTUKyM / OBceruHa T. Y. - Hwxuanit HoBropog, :
HHI'Y um. H. 1. JIobaueBckoro, 2019. - 16 c. - PeKoMeHI0BaHO METOAMUECKON KOMHCCHeH
dusnueckoro dakymnbreta s ctygeHToB HHI'Y, o6yuaromuxcs 1o HarpaB/IeHUsIM ITOATOTOBKH
03.03.02 «Pusnka», 11.03.04 «OnekTpoHUKa 1 HAaHO3/IeKTpOHUKa», 28.03.01 «HaHoTexHonoruu u
MHUKpPOCHCTeMHast TexHUKa», 09.03.02 «/HpopMalioHHbIe CUCTEMbI M TEXHOJIOTUW». - Bubmorp.:
JIOCTYTIHA B KapTouKe KHUTH, Ha caiiTe DBC JlaHb. - Kuura us komiekuu HHI'Y
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783288&idb=0.

11. OBcenyiHa T. U. M3yueHure 3aKOHOB KoJie0aTeTbHOTO JBMKEHUS] MaTeMaTHUeCKOro MassTHUKA:
npakTukyMm / OBceruHa T. . - Hwkuuit Horopog : HHI'Y um. H. 1. JlobaueBckoro, 2019. - 18 c. -
PekomMeH/10BaHO MeTOAMUeCKOM KOMUCCHeN (pr3nueckoro ¢akynbreta A crygento HHI'Y,
obyuaroiuxcs 1o HarpaBaeHUsiM moAroToBku 03.03.02 «dusuka», 11.03.04 «D1eKTpoHUKa U
HaHO3JIeKTpOHUKa», 28.03.01 «HaHOTeXHO/I0rMM 1 MUKPOCUCTEMHas TexHuKa», 09.03.02
«/HbopMaLOHHbIe CUCTEMBI U TEXHOJIOTUW». - BUOIMOTD.: JOCTyIHA B KAPTOUKe KHUTH, Ha Cak,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783282&idb=0.

12. ®apgeeB M. A. DnemeHTapHasi 00paboTKa pe3y/bTaTOB 3KCIIepUMeHTa : yueOHoe rocobue / PazieeB
M. A. - Hwkuuii Hoeropog : HHI'Y um. H. 1. Jlob6aueBckoro, 2010. - 122 c. - Bubsvorp.: JocTymHa B
KapTouKe KHUTH, Ha caiite DBC Jlanb. - Kuura u3 kosutekiun HHI'Y vm. H. 1. JlobaueBckoro -
Matemartuka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729834&idb=0.

[ononHuTebHAs TUTEpaTypa:

1. ®eitnman P. ®eiinmaHoBckue yiekiuu 1o pusrke = The Feynman lectures on physics : B9 1. T. 1 -2 :
CoBpemeHHast HayKa O IIpUpo/ie. 3aKoHbI MexaHUKU. [IpocTpaHcTBo. Bpems. [IBrkenue / [niep. ¢ aHr. A.
B. Edppemosa u ap. ; oz pen. . A. CMopouHcKoro]. - 3-e u3. - M. : Mup, 1977. - 439 c. - 27.00., 4
9K3.

2. ®usuueckuii mpakTUkyM. Y. 1 : Mexanuka / CapaT. yH-T uM. H. I". UepHsiiieBckoro ; [cocT. P. ®.
Myxamezos] ; mog pea. B. C. CraibmaxoBa. - Capatos : [6. u.], 1988. - 176 c. - 0.30., 1 3K3.

3. XatikuH C. 3. ®u3uueckre OCHOBbI MEXaHUKU : [/71s1 yH-TOB]. - V34, 2-e, ucnp. u for. - M. : Hayka,
1971. - 751 c. : un. - (O6umii Kypc ¢pusukm). - 2.04., 135 3k3.

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



He HCIOJIb3yeTCd

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOii, OCHAITleHbl MYJ/IbTUMEUIAHBIM 000pyjoBaHieM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpeicTBaMy  00yueHHsl, KOMITLIOTEPAMH, CITeIMaJU3UPOBaHHBIM 000pyqoBaHueM: JlabopaTopHoe
obopyoBaHue

[MomereHyst 71T CaMOCTOSITeNIbHOM paboThl 00YYarOIMXCS OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOJAK/IIOUeHUs K ceTh "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noarotoBku/cneruanbHocTy 09.03.02 - MHpopMaloHHBIE CUCTEMBI U TeXHOJIOTUM.

ABTop(b1): ['axxynvHa AHactacus [leTpoBHa, KaHAUAAT PU3MKO-MaTeMaTUYECKUX HayK.
3aBepyroruii Kadepoii: Mopo3oB Oner AjieKcaHpOBUY, JOKTOP (PU3UKO-MaTeMaTUueCKUX HayK.

ITporpamma o/j06peHa Ha 3acefiaHuu MeTouueckoi komuccuu ot 20.01.2022, potokos Ne 6/H.
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