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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Iuctymnvaa 51.0.10.01 O6mwmii ¢hy3nyeckuii IpakTUKyM (MeXaHWKa) OTHOCUTCS K 00s13aTe/TbHON YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

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

3KCnepuMeHmManbHble
OaHHble;

SKCcnepumeHmasbHble O0aHHble

3adauu; Memoobl HQy4YHO20
aHanuza u o6obuweHus
¢akmuueckoeo mamepuana,
UCNO/b3yeMo20 8 npoyecce

uccneo0o8aHus

Ymeem npumeHsimb nosyueHHble
3HAHUSA NO u3uKe npu u3yueHuU
u npogedeHuu pabom

Ymeem npumeHsamb
meopemuueckue

3HAHUS 0/151 pewleHust
npakmuyeckux

3a0au; ucnoab308amb ONbim
obpabomku, avanuza
IKCNepuMeHmManbHbIX

uccnedosatull,

Bnadeem Hagblkamu

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-3: CnocobeH HJl YK-3: JlemoHcmpayus HJl YK-3: Zlonyck k
ocywecme/simb cnocobHocmu ocyujecmensmb | Biadeem Hasbikamu nabopamopHoti 3quém:
coyuanpHoe coyuanbHoe g3aumodeiicmeue  |opeaHusayuu u pabome Omuem no
e3aumooeticmeaue u
U peanu308bieamb C6010 posb 8 |npogedeHust camMocmosmenbHblx | IIpakmuueckoe 6
peanu308bi8amb CE0k 3 () 3 /1abopamopHbiv
KoMaHoe meopemuueckux u (uau 3a0aHue
po/b 8 KOMaHoe P pabomam
KCnepuUMeHManbHbIX
uccnedosaHull,
onmumu3ayuu peweHutl.
OIIK-2: CnocobeH N/l OIIK-2: lemoHcmpayus nJ OIIK-2: Zonyck K
npogodumb HayuHble | cnocobHocmu npoeodums 3Haem ocHoBHble (pusuueckue nabopamopHoti 3quém:
uccnedosanus HayuHble UCCAed08aHUs A6/1eHUA U 3aKOHbI KAdccuueckoll | pabome Omuem no
pusueckux ¢usuueckux obwvekmos U cogpeMeHHoLll (pusuKu Tpakmuueckoe
006BeKmos, cucmem u ’ 1a60pamopHbimM
cucmem u npoyeccos, 3Haem MemoObl uccnedosaHus, 3adaHue 6
npoyeccos, pabomam
o6paGambieams u obpabambieams u npumeHsiemble npu pewieHuu
npedcmasasme npedcmaensimb HAy4HO-UCc1ed08amenbCcKoll




cucmemamusayuu Hay4yHbIx U

UHJICEHepHbIX pacyemos,

SKCnepumMeHmMa/abHbIX

uccne008aHull.

Bnadeem cospemeHHOIl HayuHOU

annapamypoti

3. CTpyKTypa M cojjep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUILTUHBI

oyHasn

OO011as TPY/0EMKOCTD, 3.€. 3

Yacos 1o yue0HOMY IJIaHY 108

B TOM 4Huc/Ie

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHS JIeKIJHUOHHOI'0 TUIIA 0

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHbIe padoThI) 64

- KCP 1

caMocTosATe/IbHasA padoTa 43

IIpoMe)xyTouHasi aTTecTamis 0
3auér

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKA3aHUeM OmMBeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HanmMeHOBaHve pa3fernos U TeM JUCLATUTHbI Bcero B TOM YHC/Ie
(acer) KonrakTHas pabora (paboTa Bo
B3aMMO/IefiCTBUH C MIPErofiaBaTesieM),
Yackl U3 HUX
aHATHS CamocTosTenbHas
CeMHHApPCKOro pabora
3aHsTUA TUIa obyuarorerocs,
JIEKLMOHHOTO | (TIpakTHueckue | Bcero qacel
THUMAa 3aHsaTHsA/1abopa
TOpHBIE
PaboThI), yackl

0 0 o} 0 0

i) o) o) i) i)

0 0 0 0 0
BBopHbIN MOy /b 9 0 4 4 5
JvHamuka 34 0 24 24 10
KosebaTenbHoe ABIKEHME 28 0 18 18 10
Bsskoe TpeHue 20 0 10 10 10
3aKOHBI COXpaHEeHHUsI 16 0 8 8 8
ATTecraiust 0
KCP 1 1
Wroro 108 0 64 65 43




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. BBognbIii Mozy/ib. JTabopaTopHasi paboTa "Vi3mepurebHbINA TPUOOPHI".

2. Tunamuika. JlabopaTtopHbie paboThl: "M3ydyeHue yrpyrux CBOMCTB TBepAbIX Ten", "M3ydyeHue 3aKOHOB
JIBIDKEHUs C TIOMOII[bI0 MalllMHbI ATBY/Ia" (HaCTeHHBIM BapUaHT, HACTOJIbHBINM BapuaHT), "OnpezeneHue
OTHOLLIEHUS 3aps/ia 3/IeKTPOHa K ero macce".

3. KonebatenbHoe aBkeHue. JlabopatopHbie paboThl: "M3ydyeHre KoiebaTebHOTO IBWKEHUS.
MaTtematryeckuii MasiTHUK ', "'IIpyKUHHBIN MasgTHUK .

4. Bsi3koe TpeHue. JTaboparopHast pabora "V3yueHue BSI3KOCTH >KUAKOCTH"

5. 3aKoHbI coxpaHeHusi. JlabopaTropHasi pabora "VicciiejoBaHre CTONMKHOBEHHUS 111apOB"

4. YueGHO-MeTOjUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarommXxcs

CamocrosTenbHast paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBE/J€HHBIM B II. 5.

CamocTosiTenibHas paboTa CTY/IeHTOB TpelyCMaTPUBAET U3yUeHHe PeKOMEeH/JOBaHHOM JIMTePaTyphl U
TIO/ITOTOBKY K BBITIO/THEHHUIO 1ab0paTOpHBIX paboT. OrieHOUHbIe CPeZICTBA [/ KOHTPOJIS TeKYyIIeh
yCIIeBaeMOCTH BKJTFOUAIOT B Ce0s1 yCTHBIN OMpocC. [/t KOHTPOJIS IPOME)KYTOUHOM aTTeCTaljuu 1o
UTOTaM OCBOEHUS AUCUILIATUTHHBI "DHU3NUeCKHH MPaKTUKYM (MeXaHWKa)» UCIO/Ib3YIOTCS OTUEThI 10
nabopaTopHbIM paboTam.
CtyzeHT 00s13aH SIBJISITHCS B 1aO0OPaTOPHIO MOAr0TOB/IEHHBIM. [10/[TOTOBKA ITPOBO/UTCS B UaChl
CaMOCTOSATE/ILHBIX 3aHITHI U BK/IIOUYAeT Cliefyroliee:

1) TujarenbHOe U3yUeHHe OIMCaHus J1TabopaTOPHOM paboThl M PaCIIMPEHHOEe PACCMOTPeHMe
TEOpeTHUYeCKOro MaTepHara, Heo6X0JUMOe /sl CO3HATeIbHOTO BBITIOTHEHUsT pabOThI.

2) CTyieHT [0/DKeH MOHUMATh (GU3UUECKYH0 CYI[HOCTb H3yUYaeMbIX SIBJIEHHH, ICHO MIPe/CTaB/IsATh,
UTO U KaKUM METO/[0M Oy1eT U3MepsThCSL.

3) Heob6x041UMO UMETD TIpe/ICTaB/IeHHE O MOPSAKAX U3MEePSeMbIX BeTHUHH.
BoirosiHeHHe paboThl HAUMHAETCS C eTa/IbHOTO W3yUeHHsT YCTAaHOBKU. IIpH 3TOM He pa3peliaeTcs
KPYTHUTb PYUKH ITPUOOPOB, T.K. MOXKHO COMTh HACTPOIKY. BK/IOUaTh YCTAHOBKY M IIPUCTYTIATh K
M3MepeHUsIM MO>KHO TOJIBKO C pa3pelieHus Mpero/aBatesisi ¥ Tof, KOHTPoJieM jlabopaHTa.
CTyZeHT He [IOTyCKaeTCs K BBITIOJTHEHHIO PabOThI, eC/IH:

1) meeTcs Gosee ABYX HECHAHHBIX OTYETOB TI0 BBITIOJTHEHHBIM J1aD0PaTOPHLIM paboTam.
2) CTyieHT He MOXKeT YZOB/JI€TBOPUTE/IbHO OTBETHUTh Ha KOHTPOJIbHBIE BOMPOCKI TIPETOaBaTe/Is.

[MonyuuB paspellieHue, CTYIeHT MPUCTYTIAET K BBITIOTHEHHIO PabOThI, COOJIIO/Ast IpaBU/ia TEXHUKH
0e30IMacHOCTH.

[TpoTokon nsmepenuit oopMsieTcsl CTyIeHTOM (WU TPYIINON CTY/IeHTOB) HEeMOCPeACTBEHHO B XO/ie
TIPOBE/IEHUS SKCITIeEPUMEeHTA B eIMHCTBEHHOM 3K3eMrIuisipe. OTBeTCTBEHHOCTD 3a JIOCTOBEPHOCTh
JTAHHBIX, COZIEP>KaIIIUXCSl B TIPOTOKOJIe U3MEPEeHUM HeCYT CTYI€HThI— UCTIOJTHUTEIN JTabopaTOpHOU
paboThI.

[TpoToKO/ U3MepeHU BUUPYETCS TPero/iaBaTesieM HelloCpe/ICTBEHHO MOC/Ie TIPOBeIEHHBIX
W3MepPEeHUH, 10C/Ie Uero OH [J0/DKEH ObITh BK/TIOUEH B OTYET.

OTuéT 1o abopaTopHO# paboTe (1anee OTUET) — HAYUHO-TEXHUUECKUH IOKYMEHT, KOTOPbIH
COZIEP)KUT CUCTEeMaTU3UPOBaHHbIE JIAHHBIE O BHITIOJIHEHHOW UCC/Ie[j0BaTe/IbCKOM paboTe CTyAeHTa, 1



pe3y/bTaThl, 0(OPM/IEHHBIE B BU/I€ BHIBO/IOB.

OTBeTCTBEHHOCTh 3a JJOCTOBEPHOCTh JJAHHBIX, COZIEPKAIIIMXCS B OTUETE, U 32 COOTBETCTBHE OTUETA
TpeGOBaHUsIM HeceT CTy/JeHT— UCTIO/THUTe b TabopaTOpHO#t paboThI.

OdopmiieHre U cjaua OTYETa SIB/ISIETCS 3aBepIIIaOLMM 3TarloM BbITIOJTHEeHHsT J1abopaToOpHON paboThI.
YéTKoe ¥ rpaMoTHOe odopM/IeHHe Pe3y/IbTaTOB U3MepeHUH, NX KBaTU(MHUI[IPOBaHHOe 00CYXKIeHHe,
000CHOBaHMe, NMPoBe/ieHre CPaBHEHUI C U3BECTHLIMU JIATEPAaTYPHBIMU JJAHHBIMU TT03BOJISIET
3aKpenuTh N3yueHHbIN TeopeTUUeCKU MaTepuall, riy0ske MOHSITh JIOTUKY METOAUKU TIPOBe/IeHUS
9KCTIepUMeHTa, YOeUTbCsl B IOCTOBEPHOCTH (&, MOXKET OBITh, - B OLIMOOUHOCTH) MOTyYeHHbIX
pe3y/bTaToB.

Heo6x0111MO ITOMHHUTB, UTO OTUET I10 JTabopaTOPHOM paboTe C BK/IFOUEHHBIM B HETO TIPOTOKOJIOM
W3MepeHUH SIB/ISIeTCS JOKYMEHTOM, (DMKCHUPYIOIIUM Pe3y/bTaThl IPOBEIEHHOTO SKCITIEPUMEHTA.

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

5.1 TunoBbie 3a/laHHUA, HEOﬁXO}II/IMbIe AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHl/Iﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBsble 3ajanus (OLeHOYHOEe CPeACTBO - /lonmyck K j1abopaTopHOi padoTe) A/Isi OLIEHKH
copMupoBaHHOCTH KomneTeHIuu YK-3:

«/3mepuTenbHBIE IPUOOPHI»

Kak cKoHCTpyHpoOBaTh HOHUYC, TIO3BOJISIFOIIMHN MTOBBICUTH TOUHOCTb U3MEPEHHH C IaHHBIM MacIiTaboM
B n pas?

«I/IByquI/IE 3dKOHOB ABH)XeHHUA C IIOMOILIIbI0 MAIIIMHbI ATByna»

[TpenioKyUTe METOIUKY T10 UCC/IeZIOBAHUIO TOMYIIEHUH:
CornpoTHB/IEHHEM BO3/[yXa MOXKHO ITPeHeOpeub

TpenueM B ocu 6/10Ka MO>KHO TIpeHeOpeub.

<<I/I3MepeHHe YAECJIbHOTO0 3aps/d 3/IEKTPOHA METOA0M CKPEII€HHBIX moJiei»

Ha3sHaueHue 6/10KOB 3KCIIepUMEHTATbHOM yCTaHOBKH
CnyuaiiHble 1 MpUOOPHBIe MOTPeIIHOCTH
MeTo/ KOCBEHHBIX U3MepeHU

Pacuet oBeprTenbHOrO MHTEPBasia U3MepsieMOl Be/TUUMHbI



<<I/13yqel-me 3aK0HOB K0,/1e0aTe/IbHOr0 ABHOKEHHUA MdTeMaTHYeCKOro MaadTHHUKA»

HOJ’IyT-II/ITe YpaBHeHHWA IBUXKEHUA MdATHHUKA U3 3dKOHA COXPAHEHUSA SHEPIUHU U YDaBHEHHE
3aTyXakoIKUX KOHE6HHHﬁ, HCII0J/Ib3YyS 3dKOH MU3MEHEHHS SHEPrru.

«IIpy>KMHHBIH MaATHHUK»

[MTonyurTe ypaBHeHHe TaDMOHUYECKHX KO/lebaHUi, NCXO/s U3 3aKOHA COXPAHEHUs TIOJTHOU
MeXaHU4eCKOUW IHepruu crcteMbl (6e3 yueTa MacChl MPY>KHUHBI)

«I/I3leEHI/IE BA3KOCTH )XUAKOCTH»

KakumM 06pa3oM MOXXHO OL|eHUTb PacCTOsSTHHe, Ha KOTOPOM TIPOUCXOJUT yCTaHOBJIEHHE CKOPOCTH
naZieHus 11apyKa B BSI3KOU cpefie?

«I/ICCJ'IEAOBaHI/Ie CTO/IKHOBE€HHUSA IIIAPOB»

PaCCMOTpeTB BO3MOXHOCTb ITPUMEHEHHUS 3dKOHd COXPAdHEHUSA UMITYJ/IbCa B IdHHBIX OITbITaX.

5.1.2 TunoBsble 3afiaHus (OLeHOYHOEe cPe/CcTBO - JlonmycK K JjiabopaTopHoii paboTe) A/ OLEHKHU
copmupoBanHocTH KommereHnuu OITK-2:

«A3mepuTeibHbIE MPUOOPHI»

Kak 1ipoBOJUTh U3MePeHHsI C TIOMOIIIbIO IIITAHTeHI[UPKYJISl © MUKPOMeTpa?
B ueMm pa3HuIila MeXXy MPSIMBIMU ¥ KOCBEHHBIMHM M3MEPEHUSIMU?

Kak ompeie T abCO/MIOTHYIO MOTPEIITHOCTD MPSIMbIX U3MEPEHUH?

Kak onpesenutb abCoMOTHYIO MOTPEITHOCTh KOCBEHHBIX M3MePeHUi?

«/I3yyeHue ynpyrux CBOMCTB TBepAbIX Te/D»
Yro Takoe aedopmarius? Bugsl gedopmaiyu.
KonvuecTBeHHble XapaKTePUCTUKY JlehOpMaLUH.
[TosicHuTe JuarpaMMy pacTsDKeHUsl.
Pa3mepHocTts Mogyis FOHra B cucreme CU.

3anuiuTte GopMysly AJist pacyéTa OTHOCUTEIbHOM rorpeitHocTy Moy FOura. Kakas u3
9KCTIePUMEHTATbHO OTpe/ie/isieMbIX Be/TMUMH BHOCUT HauOO/bILNY BK/IaZ, B IIOTPEIITHOCTh
onpenenenus Mogyssi FOxra?

«I/I3yqune 3dKOHOB JABH)XE€HHA C MIOMOIIBI0 MAIIIMHBI ATBy]_'[a»



PaCCMOTpI/ITe XdpaKTep ABWXKEHUS U HAUepTUTe (Ka‘—IECTBEHHO) rpachK 3dBUCHUMOCTH YCKOPEHUH,
CKOPOCTH Y KOOPAWHATEI I'Py3ad OT BpEMEHH, €C/IM TPeHHE MeXXy OCbO U 6/10KOM 6y,aeT BA3KHWM.

«/3MepeHHe y/ie/IbHOI0 3apsA/a 3/IeKTPOHA MeT0/{0M CKpPellleHHbIX IoJIen»
Cusbl, JeHCTBYIOLIME Ha 3/IEKTPOH B 3/IEKTPUUYECKOM U MarHUTHOM MOJISIX
YpaBHeHUs JBM)KeHUS YaCTULb] B ZIeKapTOBOM U MOJISIPHOM CUCTeMe KOOpJHUHAT
Ou3rueCcKui MPUHLUT pabOThI 37IEKTPOHHOM TTYIITKH

SIBneHne TepMO3/IEKTPOHHOM SMUCCHY 3JIEKTPOHOB

«I/I3yq8HI/IE 3aK0HOB K0,/1e0aTe/IbHOr0 ABHDKEHHUA MdTeMaTHYeCKOro MaadTHUKA»

HaiiuTe 3aBUCMMOCTb OT BpeMeHHU yT7I0BOW CKOPOCTH U YIJIOBOTO YCKOPEHUsI MaTeMaTHueCcKoro
MasiTHUKA B CJIyyae ero rapMOHUYeCKHX KosiebaHWH, a TakKe TMHeNHbIA XapaKTepPUCTUKHU ero
JIBIDKEHUSI: CKOPOCTb, HOPMaJ/IbHOE, TaHTeHL{Ma/IbHOe U MOJIHOe YCKOPEHHs], eC/IU a) MassTHUK MpUBeIn
B /IBDKEHHE U3 TI0JI0’KeHHs] paBHOBECHsI KPaTKOBPEMEHHBIM TOTYKOM, COOOIIMB eMy HayaIbHYHO
CKOPOCTb 0€3 3aMeTHOT0 CMelleHHs; 0) MassTHUK OTKJIOHH/TH U3 TIOJIO>KeHHsI PABHOBECHS Ha YTOJT U
OTIyCTHIM 6e3 HayanbHOM CKOPOCTH.

[MTocTtpoiite rpadvku HaliZileHHBIX BeJIMUMH YKaKUTe Ha PUCYHKE TI0JI0’KeHHUSI MasiTHUKA U BEKTOPBI
YTJIOBOM CKOPOCTH, YT/IOBOW YCKOPEeHUs1, TOJIHOTO YCKOPeHUS /711 MOMEHTOB BpeMeHH.

Haligute KMHeTHYeCKY10, MOTEHLUA/IbHYIO U MTOJIHYI0 SHEPIUI0 MasiTHUKA MPY 3a[JaHHbIX HaualbHbIX
ycioBusix. Ha offHOM pucyHKe u300pa3uTte rpagyKu 3TUX BeJTAUYMH.

«[Ipy)XKHHHBIH MasTHUK»

Yro Takoe ynpyrue gedopmaryiun?

Kakue 3aKOHBI CITpaBe/I/IMBLI B 00/1aCTH YIIPYTUX AedopMariii?
YT0 Takoe Majible KojaebaHus?

Kakwe ycnoBust 0/DKHBI TIPH 3TOM BBITMTOTHATHCS?

KakoB ¢u3nueckuii cMbIC/T TapaMeTpOB 3aTyxaHusl Kosiebanuii? Kak ux ornpegenuTsb
9KCIIepYMEeHTa/IbHO?

«/3yueHne BA3KOCTH KMJKOCTH»
Yto Takoe uncio PeliHoMb/Ca ¥ UeM OT/IMYAETCs TYpPOY/IeHTHOE TeueHre OT TAMUHAPHOTO?

Haiitu 3aBUCMMOCTBL CKOPOCTH TIa/IaloIIiero iaprKa OT BpeMeHH JIJisi pa3/IMUHbIX HauaTbHbIX
YCIOBUI?

[Toctpouts rpaduku 3aBucumocteit ax(t), vx(t), x(t) ans ciydaes:

[ITapuk omycKaeTcsi B KUIKOCTh Oe3 Haua/bHOW CKOPOCTH



[Tapuk nasaeT B )XKUJKOCTb C Haya/bHOW CKOpoCThiO (VO>u, vO=u, vO<u, u- yCTaHOBHBILIASICS
CKOPOCTb)

YeM 00BbsACHSIETCS M3MeHeHUe BSI3KOCTH JKUJIKOCTel B 3aBUCUMOCTU OT TeMITepaTyphl?

BriBecTy (popMyiibl [/ OTipe/iesieHrsl BpeMeHH YCTaHOBJ/IeHUs] CKOPOCTU Y IyTH, TIPOIIeHHOT 0 IIpY
5TOM LLIApUKOM.

«HMccepoBaHue CTOJIKHOBEHHA LIAPOB»
HaiiTy UMITy/IbCBI 11aPOB /IO U N0CJIe yZapa U POBepUTh 3aKOH COXpaHeHHWsl UMITyJIbCa.
BbIICHUTE NPUUMHY IOTePU KUHETUUYeCKOU 3Hepruy Npu yjape.

KpuTepuu oneHMBaHus (OLleHOYHOEe CPeACTBO - [lonyck K 1aGopaTopHoii padoTe)

Orenka KpuTtepuu orjeHuBaHUS

B/laZieHre IIPpOrpaMMHBIM MaTepHa/ioM, TIOHKMMaHHe CYIITHOCTH PAaCCMATPHUBAEMBIX TIPOLIeCCOB U

3a4TeHO o
SIBJIEHWH, YMEHHE CaMOCTOSATE/IbHO 0003HAYNTL TOUKA aKTUBHOTO POCTa HOBOI'O 3HAHMHAI.

He I10/THOEe HeIlIOHMMaHHe CMbIC/Ia npo6neM, He N0CTAaTOYHO II0/IHOe Bjla/ileHre TepMHHOHOFHEﬁ,
3aUTeHO HeyMeHHEe CaMOCTOATE/IbHO 0003HaAUNTE HPO6J'IEMHBIE CHUTyallun

5.1.3 TunoBbie 3agaHusa (oueHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBaHHocTH KommeTeHuu YK-3:

«/3mepuTenbHbIe IPUOOPHI»
[IpoBecTy M3MepeHUs JIMHEMHBIX pa3MepOB pa3/IMUHbIX Tes (11ap, LWIMH/AD, Napaenenurnes U T.1.) C
MIOMOLLIbI0 MUKPOMeTpa U IITaHT €HLIUPKYJISL.

V3MepuThb MacCy UCcieyeMbIX Teql U OTpeie/IuTh IJIOTHOCTh MaTepraia oOpasiia U eé MorperHoCTb.
OmnpezsenuTh 10 CTIPAaBOYHBIM JAHHBIM MaTepHasl UCCIeyeMoro 00beKTa.

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

OHPe,E[eJII/ITb LeHy Ae/IeHUd U3MEPUTE/IbHOI'O MUKPOCKOIId.

OHPE,Z[GHI/ITB IO CIIpdABOYHBIM [1dHHBIM MaTepUdJl HCCJ'IE,Z[y@MOﬁ IMTPOBOJIOKH.

«I/IByquI/IE 3dKOHOB ABH)XeHHUA C MIOMOILIIBI0 MAIIIMHbI ATByna»

OueHnTe BeJTMUNHY CHJIBI TPEHUS B OCH 0JI0Ka.
Haiigure nonpaeky, 00yC/I0B/IeHHYIO TPeHHeM B 0CH 0JI0Ka U ero HHEPTHOCTBIO

ITpoBepuTh CripaBe/i/IMBOCTh CeYIOLUX AOMYIeHUH:



. HUTb HepacTsHKUMa;

M. MacCOM HUTH MO>KHO TIpeHeOpeub;

N. COTIPOTHBJ/IEHUEM BO3ZlyXa MOXKHO TIpeHeOpeun;
0. TPEHUEM B OCH 0JI0Ka MOXKHO TTpeHeOpeyb;

p. Maccoi 6;10Ka MO>KHO MpeHeOpeyb.

«I/I3MepeHne YAEJIBHOI0 3dpAAd 3JIEKTPOHA ME€TOA0M CKPeEL€HHbIX noJiei»

OHPe,E[eJII/ITL y,[[eanbIﬁ 3apsAj, 3JIEKTPOHA M0 3KCII€PUMEHTA/IbHBIM JdHHBIM.

«I/I3yquHe 3aK0HOB K0,/1e0aTe/IbHOr0 ABHM)KeHUA MaTeMaTHUYeCKOro MaaTHUKa»

VccnenyiiTe 3aBUCHMOCTD aMIUTUTY/[bI KosiebaHuii oT BpemeHH. HatianTe kKoaddurpeHT 3aryxanus 6 ,
BpeMsi peJsiakCallvu T , JIorapupMUIeCKrii eKpeMeHT 3aTyXaHusi d M JOOPOTHOCTb CHCTeMBI Q.

[To nosiyueHHBIM 3KCIIepUMeHTaIbHbIM [JaHHBIM OLleHHUTe K03(h(ULMeHT BI3KOCTU BO3yXa N U
CPaBHUTE €ro C TAOJIMUYHBIM 3HAUEHHEM /ISl BO3/lyXa MPY HOPMasIbHBIX yCIOBUSX. B cyuae
HECOBTIa/IeHUsT JaHHBIX 00BSICHUTE BO3HHUKIIIE PACXOXK/EHUS STUX BETUUNH.

«[Ipy)KMHHBIA MAaATHUK»
ITo pe3ynbTaT U3MepeHHit MOCTPOUTh IrpavK 3aBUCUMOCTH KOOPAUHATHI PABHOBECHOTO TT0JI0XKEHUS
IPY30B OT UX MaccC 1 OTIPe/IeJIUTh )KeCTKOCTh MPYKUHBI K MacCy MPY>KUHBI.

[TonyuuTh 5KCIepUMeHTa/IbHble 3aBUCMMOCTU KOOP/AMHATHI IPy3a OT BPeMeHH IPU pa3/IU4HbIX Maccax
rpy3a C MOMOIIBIO MPY>KUHHOTO MasiTHUKA Y BBIYMC/IATH MEPUObI KomebaHuil B KakoM ciaydae. [To
3aBHCHMOCTH TIeproza KosiebaHuii OT MacChl OTIPe/e/TUTh )KeCTKOCTb TIPYKHUHBI U BEJTMUNHY MacChI
TIPY>KUHBI.

«/3yueHne BA3KOCTH KUAKOCTH»
ITpoBecTu TipeJiBapUTE/IbHBIE U3MepPeHUsI CKOPOCTH C Lie/bI0 OTpe/ie/ieHHst OLIeHOUHBIX 3HaUeHUn
yCTaHOBUBIIIENCSI CKOPOCTH, KO3(PdHI[MeHTa BA3KOCTH U UX MOTPELIHOCTeM.

ITo pe3y/nbTaTam rpe/BapyUTe/IbHOTO OMbITa BEIUMC/INTE UMC/IO PeliHo/b/Aca U TPOBEPUTH SIB/ISIETCS JIN
JTaMUHApHBIM 00TeKaHHe IapyKa IALePHHOM.

[TpoBecTH aHa/MM3 pe3y/IbTAaTOB OMbITA. BBIICHUTH, HACKOJIBKO OTPaB/aHO [i/Isl JAaHHOTO IIapHKa
npUO/IVKeHYe Vep » U.

«I/ICCJIEAOBaHI/IE CTO/IKHOBE€HHUSA IIIAPOB»



151 pa3nMuUHbIX Nap COy/apsItOIIMXCS 111apoB:
- IPOBEPUTH BBINIOJIHEHHE 3aKOHA COXPaHeHUs UMITYJ/IbCa;
- OLIeHWTb [T0TepU KMHEeTUYeCKOUW SHepruy npu yzape.

5.1.4 TunoBbie 3agaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
chopmupoBanHocTa KomnereHuu OITK-2:

«/I3MepuTebHBIE MPHOOPHI»

OHpe,E[EJII/ITb TOYHOCTb HOHMYCa UCII0J/Ib3yeMbIX HPI/IGOPOB.

Haiitu CpejHKe 3HAYEeHUA U abCoJIIOTHBIE MOrpemHoCTH KaXX40ro JTUHEMHOT 0 pa3Mepa, U3SMEPEHHOI'0 C
MOMOILIBIO MITAaHI'€HUUPKYJ/Id U MUKDOMeETDaA.

OnpeeuTb 00bEMBI KCCIEAYEMBIX T€/T U OLIEHUTb aOCO/TFOTHYO TIOTPELTHOCTb KOCBEHHBIX
M3MepeHHi 00bEMa.

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

PaCC‘JI/ITaTb, npu KaKou Harpys3ke CTa/ibHad IMPpOBOJIOKAd He BbIﬁAET 13 00/1aCTH JIMHEeHHOMH YIIpyrocCTu.
CHSATb 3aBUCHMOCTh YAJTMHEHHS TIPOBOJIOKW OT MaCChbl HAarpy3KH.

Ilo 3KCIMEPUMEHTA/IbHBIM AdHHBIM PaCCYUTATh MOAYJ/Ib FOunra u ero MOrperHoCTsb.

«/3yyeHne 3aKOHOB K0,/1e0aTe/IbHOT0 ABM)KEHHsI MAaTeMaTHYeCKOTr0 MaATHUKa»
Ornpefesiute ycKopeHre cCBOOOJHOTO NazieHust. PaccunTaiiTe MOrpemHoCTb g .

HWccnepyiiTe 3aBUCUMOCTD MEPHOZIA KOleOaHWI MasiTHUKA OT aMILTUTYAbl A. OnipesiesinTe, MPU KaKUX
YTJIOBBIX aMIUTUTYaX TiepUoz, KojiebaHui, B TIpe/ieiax TOUHOCTH U3MepeHUl TIepuoZia He 3aBUCUT OT
aMIUTUTYIbI.

OrjeHuTe HEOHX0IMMOE UKCIIO KOJleOaHM, COBepIllaeMbIX MassTHUKOM, TIPYA HaX0XK/IeHHUH TIepruo/ia
KosiebaHuM /17151 oTipefiesieHus g .

«IIpy>KHHHBIM MasITHUK»

[TocTpouThb rpadyK 3aBUCMOCTH aMILIUTY bl KoslebaHuii oT BpeMeHH. Oripe/je/IuTh TTapaMeTphI
3aTyXaromyx KoyebaHui.

«I/I3yqe1-me BA3KOCTH XXUAKOCTH»



[IpoBecTy 3KCrIeprMeHTabHbIe UCC/Ie[J0BAHUS [/ BBIUYUC/IEHUS CpeZiHeN CKOPOCTH pa3/InyHbIX
I11apHKOB.

BbIunciuTh 3HaueHre BA3KOCTHU 1) M e€ MOrpelHoCTU An 1o cpeiHel CKOPOCTH KaXK/[0T0 111apUKa,
WCII0/1b3Y$51 METO/] HEePaBHOTOUYHBIX U3MEePEHHUH.

OL[EHI/ITI) BpeMsA U IIYTb YCTaHOBJIEHUSA [JI CTA/IBHBIX IITaPUKOB PA3/IMYHOI'0 AaMeTpa.

OLieHNTb BIMSIHYE CTEHOK COCYy/ja Ha MPOL{ecC U3MepeHusl.

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

[17151 pa3nyYHBIX Map COY/JapsIFOIMXCS 11IapOB:
- AJ1s pa3HbIX ol HAWTH CKOPOCTH LIApOB /IO U TIOC/Ie YAapa;

- U3MepUTh BpeMs yZapa (Z/151 BceX CTOJIKHOBEHUM).

«3yueHue 3aKOHOB ABH)XEHHUA C IIOMOILbI0 MallMHbI ATBy/Aa»

OrnpefieuTh yCKOpeHre CBOOOHOTO MafleHus..

«I/I3MEPEHI/IE YAE/JABHOI'0 3dpAAd 3/JIEKTPOHA ME€TOA0M CKPeEILL€HHbIX nmoJsiei»

W3mepuTh 3HaUeHUs HaIIPSDKEeHHMsI HAa KOHZIeHCAaTOpPe U COOTBETCTBYIOLIYIO CH/TY TOKA B KaTyLIKax
l'enbMrosbLia Npy BHINPSIMIEHUHA TPAEKTOPUM 3/IEKTPOHOB.

Kpurepuu oueHuBanus (omeHoYHoe cpeAcTBO - IIpakTHUeckoe 3ajaHue)

OueHka Kpurepuu oLieHUBaHUs

3a4TeHO YCIIeIIHOE BEBITIO/THEHKE TTPAKTUUECKUX 3a,an1/1171, BbIJIdHHBIX TIperiogaBaTe/jieM

He 3a4YT€HO  HEeBBITNNO/IHEHHEe ITPAaKTUYeCKUX BHAaHHﬁ, BbIJAHHBIX ITperioiaBaTesieM,

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH ITPOMe)XyTOUYHOMH
arTecTanuu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIEeTEHLINHI

YpoBen
b

chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
TJIOX0 XOpOILIo OTJIHYHO NPeBOCX0/{HO
POBaHH HUTEe/IbHO pHUTEe/ILHO XOpo1I0

ocTH
KOMIIeT
eHIHI
(uHANK
aropa
JAOCTHK
eHus

He 3a4TeHO 3a4UTeHO




KOMIIeT
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o N 3HaHUH B
3HaHUI MuHUManeH | 3HaHUH B obBeMe YpoBeHb
TeopeTH4ecKoro 0 obnewme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIDKe o 1o11eM 3HaHUH B
HeBo3MO>KHOCTB 1 ypoBeHb 011eM COOTBETCTB
MHUHHUMaJbHBIX o rporpamMme obbeme,
3HaHUS | OLIEHWUTbH IIOJHOTY . 3HAHUM. rporpamMme yIo1emM
o TpeboBaHMIA. MOATOTOBKH! TIpeBbILLIAOLIe
3HaHUI JonymeHo TIO/JITOTOBKH rporpaMme
Nwmenmu mecto . JonyeHo M IIpOrpammy
BCJIe/ICTBUE MHOTO . JomymieHo MOArOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ombok
omboK
IIpogemoHc
TPUPOBaHBI
[Tpomemonc PHp
[IpogemoHc | Bce
IIpogeMoOHC | TPUPOBaHEI
TPHUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE YMeHUs. IIpomemoHcTp
OCHOBHBIe OCHOBHbIe
OrcyTcTBHe OCHOBHBIe Pemrens! VIPOBaHbI BCe
I1pu pereHnn YMeHHsI. YMeHUSI.
MHHUMaJbHBIX YMEHUSI. BCE OCHOBHBI®
. CTaH/apTHBIX Peenst Periens! Bce
yYMeHUi. PellieHbl Bce | OCHOBHBIE YMeHUSI.
3ajiaq He THIIOBBIE OCHOBHBIe
HeBo3MO>KHOCTb OCHOBHbIe 3afiauu C PelieHs! Bce
TIPOZIEMOHCTPUD | 3afaud C 3a7auu C
OLIeHWTb Hajlnuue 3a7launl. OTZe/NbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHuH BeimonHeHs! | U 3aiaun.
OCHOBHBIE omubKaMu. | oIIMOKaMU.
BC/Ie[ICTBUE BCe 337laHNsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimenu | BeinosnHeHsl | BbinmosHeHbl
OTKasa B TI0JTHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aflaHusl
obyuarolerocs ot obbemMe, HO | HefjoueTaM | TOJHOM
ombKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOphle | U, obneme Ge3
HE B obneme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HejloueTaMH | bl BCe
obbeme c
3aflaHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [TpomemoHc
6a30BbIX ITpu perieHnN - TPUPOBaHbI TPUPOBaHBI
bl Habop TPUPOBaHbI ITpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBbIKOB 6asoBble VpOBaH
HeB03MOKHOCTB 3ajiaq He HaBBIKY IIPA Tpx .
ISt HaBBIKU NIPU TBOPYeCKUH
OLIEHWTDb Ha/lMure | TIPOZIeMOHCTPHP pelIeHnH perIeHnn
HaBbiku pereHust pelieHnn TIOAXOZA K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzAapT
CTaH/IapTHEI CTaH/|apTHBI perIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. ViMenn X 3aflau C HBIX 3aja4u
X 3a71a4 ¢ X 3a7a4 6e3 HeCTaHZJAPTHbI
OTKasa MecTo rpy0Obie HEeKOTOpbIM Oe3
HEKOTOPBIM OIIMO0K 1 X 3ajau
obyuarorierocsi OT | OIIKOKK u oLIMOOoK U
u He/|0YeToB
oTBeTa HefloueTaMu HeJJ0ueToB
HeJj04eTaM1
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCcTaliiu
OneHka YpoBeHb MO/IFOTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMIIeTeHLMM), Ha (OpMHpOBaHHMe KOTOPBIX HarpaB/eHa
JIUCLMIUIMHA, CHOpPMUPOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOJHO», MPOJEeMOHCTPUPOBaHbI
3HaHWS, YMeHWs, BJafieHWs I10 COOTBETCTBYIOLMM KOMIIETEHL[SSIM Ha YPOBHE BBHIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpaMMoi
OT/INYHO Bce KommeTeHIMM (4YacTW KOMIeTeHLMH), Ha (OpMHpOBaHHMe KOTOPbIX HarpaB/eHa
JUCLITUTAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3aUTeHo

0YeHb XOPOIIOo

Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»

XOpOoLIo

Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OPMUpPOBaHME KOTOPbIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».

YAOB/I1ETBOPHUTE/Ib

Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX HarpaB/eHa




HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HEe HWXKe «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «Y/OB/IETBOPUTE/ILHO»

HeyaoBieTBopuTe | XO0Ts Obl OffHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/I0B/IETBOPUTE/ILHOY.
JILHO

He 3a4TeHO

TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunosbie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘IEHl/lﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBsble 3aJaHus (OLeHOYHOE CpPeACTBO - OTUeT Mo JIa00pPaTOPHBLIM PadoTaM) /I OLEHKH
copmupoBaHHoCTH KoMneTeHIMU YK-3

OrtueT 1o Kak70¥ 1abopaTopHO paboTe JODKEH COflepKaTh CJieyIOLIHe paszebl:
- pe3yJsIbTaThl ¥ UX 00CyXeHue.

Pa3pen «Pe3ysbTaThl U X 00CY>XIeHHe» I0/DKEH CO/lepyKaTh MOPOOHBIN aHa/IN3 TTIOTyUeHHBIX
pe3y/bTaTOB, WHTEPIIPeTALiui0 3TUX pe3y/bTaTOB Ha OCHOBe (M3UUeCKUX 3aKOHOB. Eciu
HeobXoMMO, TO C/iefyeT CPaBHUTH TIOJyueHHbIe Pe3y/bTaThbl C U3BeCTHBIMU TUTEPaTyPHBIMU
JTaHHBIMU, 00CYTUTh UX COOTBETCTBHE CYII[ECTBYIOI[MM TeOpeTUUecKuM mojensM. Eciu
oOHapykeHO HeCOOTBETCTBHE IOJTyYeHHBIX Pe3y/IbTaTOB U TEOPETUUECKUX PaCUeTOB WU
JIUTepaTypPHBIX JaHHbIX, HEOOXOAUMO 00CYAUTH BO3MOXKHbIE TPUUMHBI 3TUX HECOOTBETCTBUM.

5.3.2 TunoBsble 3ajaHus (OLeHOYHOE CcpeACTBO - OTUeT 1Mo J1a00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-2

OTueT 1o KaXK/I0¥ 1abopaTopHOM paboTe J0/KEH CO/lep)KaTh CIeAYIOIIHe pPas/iebl:
- 11e/Tb paboThI;

- IpubOpBI ¥ MaTepHasibl;

- TEOpETHUECKAsT UaCTh;

- CITUCOK MCTI0/Ib30BaHHBIX HCTOUHHKOB,;

- BBIBO/IBL.

Kpurtepuu oneHuBaHus (0OL[eHOYHOEe cpeACTBO - OTUYeT 10 JIabopaTopHbLIM paboTam)

OueHka Kpurtepuu oLieHUBaHUs

B/la/leHye TIPOrpaMMHBIM MaTepuasoM, TOHMMaHue CyLHOCTH PacCMaTprUBaeMbIX TIPOLIECCOB U
3a4TeHO sIBJIEHWH, yMeHHe CaMOCTOsITeJTbHO 0003HAUNTh TOUKM aKTUBHOTO POCTa HOBOT'O 3HAHHUS,
yCIIeIlIHOe BbIMO/THEeHUe NPaKTUUeCKUX 3a/laHuil, BblJaHHBIX I1pero/jaBaTeseM

I10J/IHO€ HeIIOHMMdaHKe CMBIC/Ia HpO6HEM, He N0CTAaTOYHO I10/IHOE BJ/laJeHHe TEPMHHOHOFHEﬁ,
He
HeyMeHHe CaMOCTOATE/IbHO 0003HaUUTH l'IpO6]'IEMHI:Ie CUTYyalliH, HEBBITIO/THEHHE TTPAKTUYECKHUX

3a4TeHO o
3d/1aHWH, BbIIaHHBIX IIperogaBaTesieMm,
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Hosropog : HHI'Y um. H. 1. JTobaueBckoro, 2021. - 17 c. - PekoMeH/1J0BaHO METOJUUE€CKON KOMHUCCHUEH
¢dusnueckoro dakymbTeta ajisi crygeHToB HHI'Y, 00y4Jaromuyxcs o HarpaB/ieHUsIM TIOATOTOBKU
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CUCTeMbl U TexHosorum», 28.03.01 «HaHoTexHO/I0ruM 1 MUKPOCUCTeMHast TeXHUKa». - bubmuorp.:
JIOCTyITHA B KapTOuke KHUrY, Ha caiTe JbC JlaHsb. - KHura us xosnse,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783164&idb=0.

10. OBcenyHa T. U. V3yueHue BA3KOCTH XUAKOCTH: NpakTUKyM / OBceruHa T. U. - Huwxnauii HoBropog, :
HHTI'Y um. H. U. JlobaueBckoro, 2019. - 16 c. - PeKkoMeH/10BaHO MeTOAMUECKOM KOMHCCHEHN
¢busnyeckoro dakynbrera s ctygeHToB HHI'Y, o6yuaroiuxcs 1o HarpaB/IeHUsIM MTOATOTOBKH
03.03.02 «®Pusuka», 11.03.04 «DneKTpoOHHKa U HAaHO31eKTPOHKKa», 28.03.01 «HaHoTexHOMOTMU U
MHKpOCHCTeMHasi TexHHKa», 09.03.02 «HbopMal[iOHHbIE CUCTEMBI U TEXHOJIOTUM». - Bubmmorp.:
JIOCTYTIHa B KapTouKe KHUTH, Ha caiite DBC JlaHb. - Kuura u3 konekiuu HHI'Y,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783288&idb=0.

11. OBcenpHa T. W. M3yueHne 3aKOHOB KOsieOaTeIbHOTO [IB)KEHHSI MaTeMaTHUeCKOT0 MasiTHAKA:
npakTukyM / OBcerHa T. . - Hwkuuit Horopog : HHI'Y um. H. 1. JlobaueBckoro, 2019. - 18 c. -
PekoMeH/10BaHO MeTOAMUeCKOM Komuccuei dusnueckoro dakynbrera assi crygeHto HHI'Y,
oOyyaromuxcs o HaripaBaeHusiM noArotoBku 03.03.02 «Pusuka», 11.03.04 «3neKTpoHUKa U
HaHO3JIeKTPOHUKa», 28.03.01 «HaHoTexHO/I0rM1 1 MUKPOCUCTEeMHas TeXHHUKa», 09.03.02



«H(dOpMalLIMOHHBIE CUCTEMBI M TEXHOJIOTHH». - BUO/IMOrp.: JOCTyHa B KapTOUKe KHUTH, Ha cal,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783282&idb=0.

12. ®agneeB M. A. DniemeHTapHasi 00paboTKa pe3y/ibTaTOB KCIIepuMeHTa : yueOHoe rocobue / dazieeB
M. A. - Hwkuuii Hoeropog : HHI'Y um. H. 1. JlobaueBckoro, 2010. - 122 c. - Bubsvorp.: JocTymnHa B
KapTouKe KHUTH, Ha caiite DBC Jlanb. - Kuura u3 kosutekiuu HHI'Y um. H. 1. Jlo6aueBckoro -
Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729834&idb=0.

[ononHuTebHas TUTEpaTypa:

1. ®eitnman P. ®eitHmaHoBCcKUe yiekiuu 1o pusrke = The Feynman lectures on physics : B9 1. T. 1 -2 :
CoBpeMeHHas HayKa 0 Tipupoje. 3akoHbl MexaHuKU. [IpocTpaHcTBo. Bpewmsi. [IBrykeHue / [mep. ¢ aHri. A.
B. Edpemosa u ap. ; nog peg. . A. CMopoguHcKoro]. - 3-e u3g. - M. : Mup, 1977. - 439 c. - 27.00., 4
9K3.

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

3. XavikuH C. D. Pu3nueckre 0CHOBbI MeXaHUKU : [ yH-TOB]. - 34, 2-e, ucrip. u gom. - M. : Hayka,
1971. - 751 c. : un. - (O6umit Kypc ¢usukun). - 2.04., 135 3k3.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePXKaHUEM IVCIUTUIAHBI):
He ucnone3syercs

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpescTBaMu 00yueHMsl, KOMIIbIOTe€paMM, CreldaJu3upoBaHHbIM 000pyZoBaHueM: JlabopaTtopHoe
obopyoBaHue

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/1I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHUO
nogroroBku/crietanbHOCTH 03.03.02 - dusuka.

ABtop(bl): ['axxynuHa AHacTacusi [leTpoBHa, KaHAUAAT (GU3UKO-MaTeMaTUUeCKUX HayK.

3aBepyromuii Kadenpoii: UynpyHoB EBrenuit Baagumuposuu, foKTOp (hU3UMKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/j00peHa Ha 3acelaHUU MeTOIUUeCKO Komuccuu ot 23.12.2025, npotokos Ne 6/H.
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