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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»

®usnueckuii pakynbTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

O6mmii hr3nyeckuii IPakTUKYM (TepMOJUHAMUKA U MOJIeKY IsIpHast (hr3uKa)

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
03.03.02 - ®dusuka

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
®du3mKa KOHAEHCUPOBAHHOTO COCTOSTHUS

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.10.02 O6muii pu3ndeckril MpakTUKYM (TepMOJMHAMKKA U MOJIEKYJ/IsIpHast PU3MKa)

OTHOCHTCS K 00s13aTe/TbHOM YacTh 00pa3oBaTelbHOM MPOrPaMMB.

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




uccne008aHull.

annapamypoti

cucmemamu3ayuu HaQyuHbIX U
UHJICEHepHbIX pacyemos,

SKCnepumMeHmMa/abHbIX

Bnadeem cospemeHHOIl HayuHOU

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 (pazdenam) C yKasaHueM OMBeOeHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HaunmeHoBaHuUe pa3/ie/ioB U TeM AUCLIUILIAHBL Bcero B TOM UHCJIe
yachl
( ) KonrakTHas pabora (paboTa Bo
B3aMMO/IeiCTBUH C MPEofiaBaTesieM), Yackl
W3 HUX
3aHATHS CamocTosTe/bHast
CeMHHApCKOro pa6ora
3aHATUA THUMa 00yyaroLerocs,
JIEKLMOHHOTO | (TpakTHueckue | Bcero Jacel
THUMA 3aHsATHs/nabopa
TOpHbIE
PaboThI), yacel
b b b o b
0 0 0 0 0
MexaHVKa CIUIOLIHBIX CpeJ, 65 40 40 25
TepmoprHamuka 1 MKT 42 24 24 18
ArtTtectauus 0
KCP 1 1
Wroro 108 0 64 65 43

Copiep>kaHue pa3/e/ioB U TeéM JUCHUILTUHBI




1. MexaHuKa CTIOLIHLIX cpefi. JlabopaTopHbie paboThl: Pu3nuecKuii MasTHUK, MaxoBoe Kojieco, MasTHUK
O6epbeka, OrpefesieHre MOMEHTOB UHEPLIUH TeJl OTHOCHTEIbHO HelLleHTpalbHbIX oceld, Onpe/esieHre
MOMEHTOB UHEPLIMU TBEPBIX TeJl C MOMOLbI0 TprdusipHoro nozseca, uck Makcgena, VicciieqoBanue
JMHaMUKU TMPOCKOIa

2. TepmoguHamuika 1 MKT. JTabopaTopHbie paboThl: MicciemoBanye cnyyaliHbIX BeTMUnH, OmpeesieHue
Ko3(duIieHTa MOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH, OmpesiesieHre aZiiabaTHyeCcKoU OCTOSTHHOM BO3/yXa

4. YueGHO-MeTOfHUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarommuXcs

CamocrosTenbHass paboTa 00yJaroU[uMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ 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. /i1 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 PaCIIMPEHHOE PACCMOTPeHMe
TEOpeTHUYeCKOro MaTepuara, HeoOX0JUMOe /il CO3HATeIbHOT'O BBITIOTHEHUsT pabOThI.

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

3) Heob6x041UMO UMETD TIPe/ICTaB/IEHHE O MOPSAAKAX U3MEePSeMbIX BeTHUHH.
BoirosiHeHne paboThl HAUMHAETCS C AeTa/IbHOTO W3yUeHHsl YCTaHOBKU. 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 [IOMyCKaeTCs K BBITIOJTHEHHIO PabOThI, eC/IH:

1) meeTcs Gosee ABYX HECHAHHBIX OTYETOB TI0 BBITIOJTHEHHBIM J1aD0PaTOPHBIM paboTam.
2) CTyieHT He MOXKeT YZOB/JI€TBOPUTE/IbHO OTBETUTh Ha KOHTPOJIbHBIE BOMPOCKI TIPETOaBaTe/Is.

[MonyuuB paspellieHue, CTYIeHT MPUCTYTIAET K BBITIOTHEHHIO PabOThI, COOJII0/Ast TIPaB/ia TEXHUKH
0e30IMacHOCTH.

ITpoTokon n3MepeHwuii 1o yabopaTopHOit paboTe (/1aee IPOTOKOJ U3MEPEHH) — IOKYMEHT,
COZiepsKall{iii UCXOHbIe JaHHbIe, 3a()MKCPOBaHHbIE B TPOL{ECCE BBITIOHEHUsI 1ab0paTOpHOW paboThI
HaO/MI0IeHns U pe3y/ibTaThl U3MepeHHH, KOTOpble He00X0AUMBI 115l BBITIO/THEHHS 1ab0paTOpHOM
paboThI.

[TpoTokos usmMepeHuit 0popMIIsieTCst CTyIeHTOM (WU TPYIITON CTY/IeHTOB) HeMOCPeACTBEHHO B X0/ie
MIPOBe/IeHUs] SKCIIepPUMeHTa B eZIMHCTBEHHOM 3K3eMIuisipe. OTBeTCTBEHHOCTD 3a J0CTOBEPHOCTh
JlaHHBIX, COZlep>Kall{MXCs B IPOTOKOJIe U3MepPeHUH, 1 38 COOTBETCTBHE MPOTOKO/Ia U3MepeHu
TpeOOBaHMSIM HACTOSIIIEr0 JOKYMeHTa HeCyT CTYeHThbl— UCTIOJTHUTEeNN 1abopaToOpHO# paboThL.
[IpoTokos u3MepeHU BUSHPYeTCs MperoaBaresieM HellOCpeJCTBEHHO T0C/1e TPOBeIEHHBIX
M3MepeHuH, M0CIe Yero OH JI0/DKeH ObITh BK/TIOUEH B OTUET.

Oruét o y1abopatopHoii paboTe (Hanee OTUET) — HAYUHO-TEXHUUECKUH JOKYMEHT, KOTOPBIi



COZIEP>KUT CHCTEMAaTU3UPOBaHHbIe JJAHHBIE O BBITIOJIHEHHOW MCC/Ie[I0BaTe/IbCKOM paboTe CTyAeHTa, 1
pe3yJibTaThl, 0(OPMJIEHHBIE B BU/Ie BHIBO/IOB.

OTBeTCTBEHHOCTb 3a [JOCTOBEPHOCTb JJAHHBIX, COZI€PIKALLXCsl B OTUYETE, U 32 COOTBETCTBUE OTUETA
TpebOBaHKUsAM HeceT CTy/|eHT— UCTIO/IHUTe b 1abopaTopHOW paboThI.

Odopmrenne u caua OTYETA SIB/ISIETCS 3aBEPLIANOLIMM 3TalloM BbITIO/IHEHHs! 1abopaTopHO# paboThI.
YéTKoe ¥ rpaMoTHOe oopM/IeHHe Pe3y/IbTaTOB U3MepeHUH, NX KBaTU(hHUI[IPOBaHHOE 00CYXIeHHe,
obocHOBaHue, NPOBe/jeHre CPABHEHUH C M3BeCTHBIMU JIMTePAaTYPHBIMH /JaHHBIMH T103BOJIsIET
3aKpeInuTh U3yueHHbIN TeOpeTHUeCKUi MaTepuarl, riybyke TOHSITb JTOTUKY METO/UKH ITPOBe/IeHHs
9KCIIePUMeHTa, yOeJUThCsl B JOCTOBEPHOCTH (@, MOXKET ObITb, - B OLIMO0YHOCTH) TIOTyUeHHBIX
pe3yJ/IbTaToB.

Heo6x0/1 M0 MOMHHTE, YTO OTYET 110 JIabopaTOpHOI paboTe C BK/IFOUEHHBIM B HET'O TTPOTOKOJIOM
M3MepeHuH SIB/ISIeTCs JOKYMEeHTOM, (PUKCHPYIOLIVM pe3y/bTaThl IIPOBEJEHHOT0 SKCIIepUMEeHTa.
CucremaTruecKkoe ¥ Moc/ieZioBaTeIbHOe M3/I0’KeHre MaTepHaJia Mo3BosisieT 6omee 00beKTUBHO CYAUTh
00 obpeMe 1 ypoBHe TTPOBe/IeHHBIX UCC/Ie/I0BAHIH, OLIEHUTh YPOBEHb CAMOCTOSITE/TBHOCTH MX
ucroyHuTesst. KpaTKoCTb U SICHOCTB S13bIKa OTIPeesisiFoT ObICTPOTY TIOHUMaHMUsI CYIIeCTBa fera,
TIOMOTalOT BBIZIE/TUTh TJIaBHOE — Pe3y/IbTaThl SKCIIePUMEHTa, MX TPAKTOBKY aBTOPOM HCC/Ie[0BaHuS,
TMIPaBUJILHOCTD €T0 BBIBOJIOB.

OdopmieHne pe3y/ibTaTOB COBPEMEHHOTO HAyYHOTO MCC/IeJoBaHUsI TpebyeT omnpeiesieHHOM J0mu
CTaH/lapTU3alyu, COOTIOIeH s psifia OOIIeNPUHSATHIX TIPABUJI, CUCTEM eJUHUI] U T.11.

3a 0CHOBY TipaBu/ 0()OPMJIEHHST OTUETOB T10 JTA00PaTOPHBIM Pab0TaM MOTYT ObITb TIPUHSTHI TIPaBH/Ia
oopmsieHHsT OTUETA O HAYYHO-UCC/IeJ0BaTe/TbCKOM paboTe C y4eToM, 0/JHAKO, CrieliuuKu
WCCJIe/JOBaHUM, BBITIO/THSIEMBIX CTY/JEHTOM B JJaDOpaTOPHOM MPAKTUKyMe W METO/IUKe TTPOBe/IeHUsT
yueOHBIX 3a/IlaHUM.

5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH M TPOMEeXYTOUHOM
aTTeCcTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUS:

5.1.1 TunoBsle 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1abopaTopHO padoTe) /I OLEHKH
copmupoBaHHOCTH KomneTeHnHu YK-3:

JIaGopaTopHas pabora «@U3UUeCKHi MAaATHHK»

1. [Tonyuute ypaBHeHHe ABWKeHHUs (JU3UUeCKOTr0 MasiTHUKA, UCII0/Ib3ysl 3aKOH COXpaHEeHUs] SHePryur
nipu KosiebaHusIX (pr3nueckoro MasiTHUKA.

JIabopaTopHasi paboTa «MaxoBoe K0/1eco»

1. Yro Ha3bIBaeTCss MOMEHTOM MHepIuH Tesla? OO0bsICHUTe HGU3NUECKHUI CMBICT 3TOTO TIOHSTHS.



2. Honqu‘e BbIpa>KeHHeE i1 MOMEHTd MHEPLIMKU TBEPAOTO Te/ia OTHOCHUTE/IbHO HpOHBBOJ’IbHOﬁ OCH.

JIabopaTopHas pabora «MasTHuk OGepoeka»

1. YKaxkuTe BCe CH/Ibl, MOMEHTBI KOTOPBIX CO3/Ial0T YIJIOBOE yCKOpeHHe MasiTHUKa O0epbeka, 1
HaripaBJ/ieHHsI MOMEHTOB 3TUX CWJI. Kak U3MeHsI0TCs1 HaripaB/ieHUs1 CUJI U MOMEHTOB CHJT TIPU TTOJbemMe
rpysa?

JIaGopaTopHas pabora «Onpe/je/ileHHe MOMEHTOB HHEPLIMH T€/1 OTHOCUTE/TbHO HELIeHTPA/IbHBIX
ocemn»

Kakoii cuioli MOXXHO yZiepKaTb B paBHOBeCHU TPOBOJIOKY, 3aKPyUYeHHYH0 Ha yroJi a?

OHPEAGJ'II/ITB pa60Ty, KOTOPYIO HY>KHO COBEPLINTD, YTOOBI 3aKpYTUTH IIPOBOJIOKY Ha yroJ a.

JIaGopaTopHas pabora «Onpeje/ieHHe MOMEHTOB WHEPLIMU TBEPABIX TeJl C IOMOIIBI0
TpudUIsApHOro noaBeca»

1. HOJ'IyT-II/ITB YpaBHeEHHE OB>KEHHA TPI/I(i)I/IIIHPHOFO rnozgsecd, BOCII0/Ib30BABILINCh YDABHEHHUEM
MOMEHTOB

2. BriBectn q)OpMYJ'[bI AJid ornpeae/jieHrus MOMEHTOB MHePLHK TeJl.

JIaGoparopHas paborta «/Juck MakcBe/ia»

1. CamocTOsITeNTbHO MOYyUrTe BhIpa’KeHUe [I/Isi MOMeHTa CUJI BSI3KOT'O TPeHUsI
2. OnpegenuTte pa3MepHOCTb Ko3dduiueHTa k.

3. CaMocCTOSsITe/IbHO nosIiyunTe 3aBUCMMOCTH CKOPOCTH IaJeHns JUCKa U BBICOTHI, HA KOTOPYHO
OIMyCKaeTCA OAUCK.

JIaGoparopHas pabota «Vcc/iegoBaHue JUHAMHUKH THPOCKOMa»

1. [laTb onpefiesieHye BeKTOpa yIJI0BOM CKOPOCTH, MOMEHTa UHePLIUY Tejla, BeKTOpa MOMeHTa
VMIIy/IbCa TeJla, BEeKTOpa MOMEHTa CHJIbI OTHOCUTE/IBHO OCH.

2. ChopMyMpoBaTh OCHOBHOM 3aKOH AMHAMUKH BpalllaTebHOTO JBM)KEeHUSI.

3. BeiBecTu opmysty 715 yT7I0BOM CKOPOCTH TIpeLieCCUr THPOCKOTIa.



JIaGopaTopHas pabota «Vicc/iegoBaHue C/Iy4yailHbIX BeJTHUHH»

1. Tune! ciryyaliHbIX BETUYUH

2. OCHOBHBIE BU/IbI PaIMOAKTHBHOCTHU

JIaGoparopHas pabora «OnpepeneHue Ko3¢puieHTa MOBEPXHOCTHOT0 HATSHKEHUsI XKUAKOCTH»

OLIEHI/ITE BE@/IMUHNHY 130BITOYHOIO AdBJIEHUS B KalTWJIApe

JIabopaTopHasi paboTa «OnipejesieHre aguadaTHYECKON MOCTOAHHOH BO3yXa»

1. V3006pa3uTe paBHOBECHBIE COCTOSTHHSI, TIPU KOTOPBIX TIPOU3BOJU/IUCH OTCUETHI M TTPOI[ECCHI
nepexoa Mexxay Humu B riockocTsix (P, T) u (V, T).

2. Hanmmmwre ypaBHeHHs! KPUBBIX, H300paKatOIUX 3TH TTPOLIECCHI
3. Haiire onpepenenusi Cp u Cv. O6wsicauTe, ouemy Cp > Cv fi/isl uieabHOTrO rasa

5.1.2 TunoBsble 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1adopaTopHOil padoTe) A/Isi OLIEHKH
copmupoBanHocTu KomnereHuu OITK-2:

JIaGoparopHas padoTa « @PU3HUECKHI MAATHHK»

1. TTocTpoiiTe KauecTBeHHO rpaduK 3aBUCUMOCTU OT . UTo OH cobotii mpeacTapnsier? Kak 1o Hemy
OTIpe/Ie/TUTh YCKOpeHHe g U AJTMHY cTepskHs 10.

2. [TpoaHamm3upy#Te Boripoc 06 onThMaabHOM BhIOOpE .

3. TTonyuuTe GopmMyJibl 4151 Tiepro/ja MasbiX KosiebaHWi TOHKOTO KOJiblia MacChl m U AiiameTpa D,
TMO/IBELLIEHHOTO Ha TBO3/Ib.

JIaGopaTopHasi paboTa «MaxoBoe K0/1eco»

1. 3anuiuMTe OCHOBHOE ypaBHeHHe JMHAMUKM BpalljaTe/IbHOTO [IBWKEHUs TBepAoro Tena. PaccraBeTe
CWJIbI, MOMEHTBI CUJI, JeCTBYIOLME Ha TPy3 M Max0BOe KOJieco. 3anuilnTe ypaBHeHe MOMEHTOB U
BTOpPOM 3aKOH HbrOTOHA /1711 3TUX TeJl.

2. HOJ'IyT-II/ITe BbIDA>KeHUSA OJId MOMEHTA CUJ/IbI TPEHHWSA, MOMEHTAa CWUJIbl HAaTS)KeHUA HUTH, CUJIbl TDEHUA
B OITOpax. PaccuuTaiiTe ux uncieHHbIe 3HAUEHUS.

3. Kak BusOT Ha ABVDKEHHE KOJieCa ero MOMEHT MHEPLHH, PaauyC mikrBa? [losicHuTe oTBeT
Fpa(bI/IKaMI/I 3dBUCHMMOCTH yr]’[OBOﬁ CKOPOCTH U YIJIOBOI'O YCKOpPEHHs KOJjieCa OT BpeMEHH

4. TloueMy MHEpPLIMOHHbIE CBOMCTBA TBEPZOrO Tesa M0 OTHOLIEHUWIO K BpalllaTelbHOMY [IBH)KEHUIO
XapaKTepu3yrT MOMEHTOM WHEepLUH, a He Maccoi Tesa?



JIabopaTopHas pabora «MasTHuk O6epoeka»

1. Kax B/usieT Ha ABM)KeHHe MasiTHUKa paJuycC IIKMBa, Ha KOTOPbIM HaMOTaHa HUTL? OTBeT MOSICHUTe
rpaMKOM 3aBUCHMMOCTH YIJIOBOTO YCKOPEHUs MasiTHUKA OT pajiuyca LIKKBa.

2. N306pa3ute rpadmku 3aBUCHMOCTH OT BpEMEHU YCKOPEHHSsI, CKOPOCTU U KOOPJUHATHI TPY3a,
YTJIOBOTO YCKOPEHHS], YIJIOBOM CKOPOCTH U yTJia TIOBOPOTAa MasiTHUKA /11 HECKOJIbKUX LIUKJIOB
najJieHus ¥ ofbeMa rpysa. UTo NpoucxoauT C yCKOpeHueM Irpy3a B HIKHel Touke? [Touemy?

3. TTouemy mpu BBITIOJTHEHUH KCTIEPUMEHTa MasTHUK J0JDKeH ObITh cOanaHCHPOBaH?

JIabopaTopHasi paboTa «OnpejesieHHe MOMEHTOB HHEPIIMHU Te/I 0THOCHTE/TbHO HelleHTPa/IbHBIX
ocei»

1. TTonyunTtsb BbIpa’keHuUe /1J1s1 TOTeHLMaJbHOM SHepPruy 3aKpy4eHHOM MPOBOJIOKH.
2. Kak u3MeHsIFOTCsI yT/I0BOe YCKOPeHHe U yTI0Basi CKOPOCTh My1aT(opMbl BO BpeMsi KoJiebaHit?

3. UeM ompefienisieTcsi BeJIMUMHA YIJ1a, HA KOTOPBIM MOXKHO 3aKpy4MBaTh MPOBOJIOKY B JAHHOM OIIbITE?

JIabopaTopHasi paboTa «Onipeje/ieHle MOMEHTOB HHEPIIMU TBEPAbIX TeJ/I C IOMOIIbI0
TPU(PUISAPHOTO MOABECA»

1. 1306pa3uTh KaueCTBEHHO 3aBUCUMOCTh OT BpeMeHU KOOP/IMHAThI U CKOPOCTH IIeHTPa MacC HIDKHeH
11aThOpMBbI

2. Paccuurats 1oJioXKeHue LieHTpa MacC OZHOPOLHOI0 MOJIyANCKA

3. JokaxkuTe, 4YTO KHHETUYECKOM SHEPIHH MOCTYIIATe/TbHOTO IBMKeHHS M1aT(GOPMbI MOXKHO
nipeHeOpeyb

JIabopaTopHasi pabota «/Iluck MakcBe/ia»

1. BriBejuiTe 3aKOH [IBWKEHUs AMcKa MakcBesiia B ciyuae, KOr/ia Crja TpeHUs KBaZpaTUYHO 3aBUCHT
OT CKOPOCTH.

2. OL[EHI/ITG CWU/Ty HATs>KEHUA HHTeﬁ, KOorga CuCreMd HaXOIUTCs B KpaﬁHEM HWKHEM I10JI0>KEeHHWH.

1. [Touemy B 3amnvcu I 3akoHa Hbr0TOHA B CHCTeMe He YUUTBIBAETCSI CUJIa BA3KOIO TPEHUS ?

JIabopaTopHasi paboTta «McciefoBaHue AMHAMHKH THPOCKOMA»

1. OOBACHUTH YCTPOKCTBO TUPOCKOTIMUECKOW YCTaHOBKH IJIs1 IAHHOTO JTab0pPaTOpPHOTO
JKCIeprMeHTa.



2. Kak B mpotiecce 3KCriepuMeHTa U3MEeHSIFOT BeJTMUMHY “OTNpPOKH/BIBAIOIIEr0” MOMEHTA CHUJIBI,
JIeMCTBYIOIIIET0 Ha JAHHBIM TMPocKon? Kak MOXKHO M3MeHUTh HalpaB/ieHre MOMEHTa CHJTbI Ha
obpatHoe?

3. Kak B mpotiecce BBITIOJTHEHUS] pab0Thl U3MEHSIIOT YaCTOTY BpallleHHUsi TUPOCKoria?

4. OOBSICHUTD sIBJIeHHe TIPeLieCCUU THPOCKOTIA.

JIaGoparTopHas pabota «Vicc/iegoBanue C/Iy4YailHbIX BeJTHUHH»
1. ®dyHKIMOHA/IBHAS CXeMa 3KCIIepUMeHTalbHOM YCTaHOBKU

2. Tpunnun pabotel cueturka I'efirepa-Mtiosuiepa

3. [TocTpoeHre rUCTOrpaMM C/1yvalHbIX BeJTMUKH

4. PacueT napameTpoB CJ/lyyaliHbIX BeJTMUUH

5. Cxema bepuymu

6. IIpenenbHble Teopemsl [lyaccona u Myaspa-Jlariaca

JIaGopaTopHas pabota «Onpepenenue Ko3¢puieHTa MOBEPXHOCTHOT0 HATHKEHUsI XKUAKOCTH»

MO>XHO /I UCII0b30BaTh MeTO/bI, OIITMCAHHLIE B AaHHOﬁ pa60Te, AJId HECMaqHBBEMEﬁ XKHUAKOCTH

JIaGopaTopHas pabora «OnpejesieHde ajuadaTUUECKOi MOCTOSIHHOW BO3/yXa»

1. Kakou Bu/i IMeeT MOMEeHTa/IbHbIN CHUMOK BOJIHBI /IJIS1 pa3/IMYHbIX MOMEHTOB BpeMeHU (UeTBepTh
Nepuo/a, MoJrnepuo/a, TPU YeTBePTH NepUoza, epUoz,)

2. 3anuimTe YpaBHEHUWE TJIOCKOM MOHOXPOM&THHECKOﬁ BOJIHBI, pacnp0CTpaHH}0LueI‘/’1c51 IMPOTUB OCH X

3. HO‘—IEMY C yBe/IMUeHHEM PACCTOAHUA MEXAY JUHAMHWKOM U MI/IKpOCl)OHOM BepTHKaJ’IbHLIﬁ pasmMep
KapTHUHBI Ha 3KpaHe ocunnnorpa(ba YMEHbIIIAeTCH, a I‘OpH3OHT&fILHLIﬁ 0CTaeTcsl Heu3MeHHBIM?

4. O06BsicHUTE TMPpUYNHY 3aTyXdHUA aMIIJIMTY/AbI BOJ/IHBI C Yd/IEHHMEM OT HCTOUYHHKA 3BYKad.

5. OLjeHMTe aMIIUTY/y TeMIlepaTypHOM BOJTHBI, COTIPOBOKZAAOIIEH 3BYKOBYIO Ha TIopore 60J1eBOro
OLIYILEHUSI.

6. O1leHHUTh MaKCHMa/IbHYI0 CKOPOCTb JJBH)KEHHS UaCTHI] BO3/lyXa B 3ByKOBOK BOJIHE /ISl 3ByKa
cpefiHeli TPOMKOCTH.

7. OlleHUTe Be/TMUMHY TIOHM)KeHUs TeMIiepaTypbl NP ajiabaTUueckoM paciIMpeHny Bo3/yXa B OIbiTe
8. OueHuTe Maccy Bo3/yxa, BBIXO/JSLLET0 U3 COCY/a, KOT/la OTKPbIBAeTCS KpaH
9. OuienuTe paboTy, COBepIIIeHHYHO B TIpoLjecce aiiabaTHyeCcKoro pacIiupeHus Bo3yxXa

Kputepuu oneHuBaHus (0LleHOUYHOe CPeJCTBO - JlonycK K J1ladbopaTopHoi padoTe)



OueHka Kputepun onieHuBaHUs

B/la/ieHre IIPOrpaMMHBIM MaTepyasnoM, TOHUMaHue CYLTHOCTA pacCMaTpHBaeMbIX IPOLIeCCOB U

3d4TeHO o
SIBJIEHWH, YMEHHE CaMOCTOSATE/IbHO 0003HaUUTEL TOUKH aKTUBHOI'O POCTa HOBOI'O 3HAHMHAI.

He I10/THOEe HeIlIOHMMaHKe CMbIC/Ia HPOGHEM, He J0CTAaTOYHO II0/IHOe Bjla/leHue TEpMHHO]’IOFHEﬁ,
3aUTeHO HeyMeHHE€ CaMOCTOATE/IbHO 0003HaUNTEL HpO6IIEMHbIe CHUTyallun

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

JIaGopaTopHas paboTa «@PU3UUeCKHI MAATHHK»

1. UccriemoBaTh SKCIiepUMeHTaIbHO 3aBUCUMOCTD Tepuo/ia Kosiebanuit T oT pacCTOSTHUS a OT TOUKH
ro/iBeca /o LieHTpa Macc.

JIaGopaTopHas paboTa «MaxoBoe K0/1eco»

1. PaccumuTaiiTe MOMEHT MHEPLIMUA CUCTEMbI METO/IOM BpallleHUsl U OTpe/ie/IiTe ero norpelHocTh.

2. PaccumTaiiTe MOMEHT WHEPIIMU CUCTEMbI METOZIOM KoJiebOaHuU U OTIpe/ie/TUTe ero MOrpelrHOCTb.

JIabopaTopHasi paboTa «OnpejesieHHe MOMEHTOB HHEPIIMHU Te/I 0THOCHTE/TbHO HelleHTPa/IbHBIX
ocemn»

1. Vi3mepuThb nieprofibl KosiebaHuii T1aT(opMbl C HECKOTBKUMU JICKaMH.

2. TTocTpouTh TpadmK 3aBUCUMOCTA MOMEHTA WHEPI[UM JUCKa OT KBaJipaTa repuo/ia KoaebaHui
natdopmbl. HaliiuTe U3 Hero rmocTostHHbIE TIpUOOPA.

JIabopaTopHasi paboTa «Ornipejje/ieHle MOMEHTOB HHEPIIMH TBEPABIX TeJ/I C IOMOIIbI0
TPUPUISAPHOTO MOABECA»

1. OHpeAEJ'II/ITb MOMEHTBI UHEPHHU T€J1 OTHOCUTE/IbHO LIEHTPA/IbHBIX U HELIEHTPA/IbHBIX ocel.
CpaBHI/ITb Pe3yJ/IbTaThI I/IBMQPEHI/Iﬁ C TeOpeTUUYeCKUMH PACCUUTAHHBIMHW MOMEHTAMUW MHEPLIUU TeJl

2. [IpoBeputs Teopemy I'tolireHca-llItelinepa.

JIabopaTopHasi pabota «/Iluck MakcBe/ia»



1. C]IEAYH MeTOJHVKE, BBITIOJTHUTE SKCIIEPUMEHTA/IbHbIE U3MEDEHMNS.

2. IlpuBeauTe TeopeTHUeCKHe 3aBUCUMOCTH K JTMHEMHOMY BU/Y, BLITOJIHUTE HE0OX0JUMbIe PacyeThl U
orpefienuTe K03 (hULIMeHThbl KOPPeJIsiUY 3aBUCUMOCTeN [J1s1 KaXK/I0T0 JUCKa.

3. BeinoiHuTe HHHEﬁHym AlMIIPpOKCHUMal1to 3aBHCHUMOCTEH U 110 MOJIy4Y€HHBIM AdHHBIM BBIUMC/IUTE
MOMEHTBI MHePIUK OVCKa Makcsesna B C/Iydae pa3HbIX CbeMHBIX KOJIeL].

JIabopaTtopHas pabora «ViccieoBaHne JUHAMHKHA THPOCKOMa»

OHPE,E[EJ'II/ITL 0CeBOM MOMEHT HMHEPLXH TMPOCKOIld U 9KBaT0pHaJIBHbIﬁ MOMEHT MHEPLWH 'MPOCKOIIa

JIaGopaTopHas pabota «Vicc/iegoBaHue C/Iy4yailHbIX BeJTHUHH»

[TpoBecTy cepuio SKCIIEPUMEHTOB T10 perucTpaljii OTUETOB CUeTUMKa B C/Iyuyae WCI0/Ib30BaHUs (oHa

JIaGopartopHas pabora «Onpejenenue Ko3¢uipeHTa MOBePXHOCTHOT0 HATHKEHUSI XKUAKOCTH»

OnpefenuTb K03((ULMEHT TOBEPXHOCTHOTO HATSDKEHUS XKUAKOCTH TPeMst CriocobaMu

JIaGopaTopHas pabora «OnpejeneHue ajuadaTuueckoil MOCTOSIHHOW BO3/jyXa»

1. ITo sKcrepyMeHTa/IbHBIM IaHHBIM [IOCTPOUTe rpa(UK 3aBUCUMOCTH JI/TMHBI BOJIHBI OT [epUo/a.
OnpezeTe CKOPOCTh 3BYKa 10 3TOW 3aBUCUMOCTH.

2. Oripegenvte aariabaTHUeCKYHO TIOCTOSTHHYHO BO3/lyXa METOZOM M3MepeHUst CKOPOCTH 3BYKa.

5.1.4 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /A OLEHKHU
chopmupoBanHocTu KomnereHuu OITK-2:

JIaGopaTopHas padoTa «@U3HUeCKHI MAATHHK»

1. 3 rpaduka (a) orpesenuTh amin ¥ CPaBHUTD €r0 C paCCYUTAHHBIM 3HAUEHUEM, a TaKKe YTOUHUTh
T0JI0>KeHHe 1jeHTpa Macc crepkHs xC.

2. [TocTpouts rpaduk 3KCrepuMeHTaIbHON 3aBUCUMOCTH  OT . OTipesie/iuTh, HOCUT JId
3aBUCUMOCTh OT JIMHEWHbIN XapakTep. Ornpee/uTh yCKOpeHre CBOOOJHOTO Ta/IeHus U IJTHHY
ctepxHs 10 ¢ ucronb3oBaHUEM 3TOU 3aBUCUMOCTH.

3. BeInonHUTD Tipe/iBapuTe/ibHbIe SKCTiepuMeHThI. OLIeHUTD Uara30H aMIUIUTY /[ KomeOaHui
CTep)KHS, B KOTOPOM Tepro/, KoseOaHui MOYKHO CUATATh B Mpe/ieiaX TOTPeLTHOCTH He 3aBUCSIIM OT
aMIUTUTYbI.



JIaGoparopHas pabora «MaxoBoe K0/1eco»

1. BbIBe,Z[I/ITe d)OpMYJ'IbI AJId paCyeTa MOMEHTOB MHEPLIMKY IIKWUBOB U OCH Uepe3 UxX JINHEHHbBIe pa3MephL
U IJIOTHOCTb. OLIEHI/ITe BE@/IMUMHY 2TUX MOMEHTOB MHEPLNHN. Pertute BOIIpOC, cjieAyeT JIh BbIYUTATb
HUX U3 MOMEHTAa MHeprun BCel CHUCTEeMBI, YTOORI MOJIYyUUTb MOMEHT MHEPLIMK MaXOBOI'O KoJieCd.

2. BoiBeguTe dopMyITy [Jisl pacyeTa MOMeHTa MHepIMM MaXx0BOI'0 KOJleca uepe3 ero JMHelHbie
pa3MephbI U MJIOTHOCTh. [Ipon3BeiuTe pacueT TeOPeTUUECKOTO 3HaUeHUs] MOMEHTA UHEPLIUH.

3. PaccunTaHHOe 3HaueHHe MOMeHTa HMHEPLIKMU KOJieCa CPABHUTE CO 3HAYEHHEM, IMOJTyUEHHBIM
SKCIIepuMeHTaJ/IbHO.

JTabopaTopHas pabora «MasTHuk O0epOeka

1. Hpe,l[J'IO)KI/ITe U TIpOBeiNTEe SKCIIEPUMEHT I10 Oorpeae/JIeHUI0 ITOTePpHU SHEPIK BO BDEMA PBIBKd

2. HPOBEPBTE Ha OIIbITe MMPaBW/JIBHOCTE ITPEAIT0J/IOXKEeHHWS O IIOCTOAHCTBE BO
BpeME€HHU MOMEHTa CHUJI TPEHHUSA

JIaGopaTopHas padora «Onpe/je/ileHHe MOMEHTOB HHEPIIMH T€/1 OTHOCUTE/TbHO HELleHTPA/TbHBIX
oce»

1. Oripefie/IiTh MOMEHTBI HHEPLIMU TeJl C UCII0J/Ib30BaHUeM yCTaHOBKU. [IpoBepuThL Teopemy
Itotirenca-1ITeliHepa.

2. OnipesienUTh MOAY/b KPY4eHHsi IPOBOJIOKU M MO/lyJIb CABUTA /i1 MaTeprasia MpOBOJIOKH.

JIabopaTtopHas pabora «Onpeje/ieHHe MOMEHTOB HHEPI{UH TBEPABIX TeJI C IOMOIBI0
TPU(UIAPHOTro MoABeca»

1. HPE,E[J'IO)KI/ITB 9KCHEPHM€HTHHBHBII>1 criocob onpenejeHns IoJ/10KeHUA LeHTPd MdCC IMOJTyJNCKa U
peain30BaTh €ro

2. BbISICHUTB XapakTep CUJI TePHUS Y OLIeHWUThb MX BIMSIHUE Ha TOUHOCTb U3MepeHui

3. O1[eHUTh TOYHOCTh 3KCIieprMeHTa. PaccunTarh unc/io KoyieOaHui A1t OTipe/ie/ieHus Tiepuozia C
ONTUMa/bHOM B YCIOBUSIX JaHHOT'O SKCITIepUMeHTa TOUHOCTBIO

JIabopaTopHasi paboTa «/Iluck MakcBe/ia»



1. PaccuuTaiiTe TeOpeTUUeCKH MOMEHTHI MHEPLIMY PaCCMOTPEHHbBIX CUCTEM M CPaBHUTE C
5KCIepUMeHTa/lbHbIMU pe3y/ibTaTaMu.

JIabopaTtopHas pabora «ViccieoBaHne JMHAMHUKHA THPOCKOMa»

HVccnemoBaTh MpeLiecCHio U HYTal[|Ui0 TUPOCKOTIA

JIaGopaTopHas pabota «Vicc/iefoBaHue C/IyYaiHbIX BeJTHUHH»

[TpoBecTy ceputo 3KCIIEPUMEHTOB T0 PETUCTPALIMU OTCUETOB CUeTYMKA B C/Tyuae UCTI0Ib30BaHUs
Pa/IM0aKTUBHOTO Mpernapara

JIaGoparTopHas pabora «OnpejeneHue Ko3¢puieHTa MOBePXHOCTHOT0 HATHKEHUSI XKUAKOCTH»

Onpezpenutb KO3QPUIIMEHT TOBEPXHOCTHOTO HATSPKEHUSI MBUILHOT'O PACTBOPA MEPBBIM CIIOCOO0OM

JIaGopaTopHas pabora «OnpejeneHue ajuadaTuueckoil MOCTOSIHHOW BO3/yXa»

1. OtleHurte AJis1 JAHHOMN YCTaHOBKU /Maria30H 4acToT, B KOTOPOM Cjie/lyeT MPOBOJUThL U3MepeHus
JUTUHBI 3BYKOBOM BOJTHBL.

2. Onpesenute afiabaTHUECKYIO MOCTOSTHHYIO Bo3/1yxa MetoioM Kiemana-/le3o0pma

Kputepumu onjennBaHus (oLeHOUHOe cpeACcTBO - [IpakTHUecKoe 3ajaHue)

OneHka Kputepuu orjeHuBaHUs

3a4TeHO YCIielHOe BbITIO/THEHHWE TIPAKTUYECKUX BHAaHHﬁ, BBIIaHHBIX Tpero/iaBaTesieM

HE 3aUT€HO  HEBLITIOJTHEHUE IMPAKTUYECKUX 38,[[&1HHI71, BBIIdHHBIX TIperoJdBaTe/jieM

5.2. OnucaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOH
arrecranyu

IITkana oueHuBaHus c)OPMHUPOBAHHOCTH KOMIIeTeHI[HI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHUBaHMS:

5.3.1 TunoBsle 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1Mo J1abopaTOPHBIM PadoTam) AJ/Is OLeHKH
copmupoBanHocTH KomneTeHMu YK-3

OTueT Mo KaXK/I0¥ /1abopaTopHOM paboTe JAO/DKEH CO/IePKaTh CIeAYIOLIe pas/iesbl:
- 11e/Tb paboThI;
- MpUOOPBI U MaTepHaIbl.

5.3.2 TunoBsble 3ajaHus (OLeHOYHOE CcpeACTBO - OTUeT 1o JIa00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-2

OrtueT 1o KaXK70¥ 1abopaTopHO paboTe JODKeH COflepyKaTh CJIeyIOLIHe paszebl:
- TEOpeTHYeCKas YacThb;

- pe3yJ/IbTaThl U UX 00CyXKeHue;

- BBIBO/IBI;

- CITMCOK MCTI0/Ib30BaHHbIX HCTOYHUKOB.

Pa3pen «Pe3ynbTaThl M X 00CY>KeHHe» I0/DKeH COZlepyKaTh MoAPOOHBIN aHa/IN3 TIO/TyUYeHHBIX
pe3yJIbTaToB, MHTEPITPETALIMIO 3THUX Pe3y/IbTaTOB Ha OCHOBe (M3nUYecKHX 3aKOHOB. Ecim Heobxoaumo,
TO CJIe/lyeT CPABHUTh MOTyYeHHbIe Pe3y/IbTaThl C U3BECTHBIMU JINTePATypPHBIMU JaHHBIMU, 00CYTUTh
WX COOTBETCTBHE CYIIeCTBYIOIIMM TeOpeTHUeCKUM MozessiM. Eciy oOHapy>keHO HeCOOTBETCTBHE
TIO/TyYeHHBIX Pe3y/IbTaTOB ¥ TEOPETHUECKMX PAaCUeTOB WJIM JIMTEPATYPHBIX IaHHBIX, HEOOXOJMMO
00CyUTb BO3MO)KHbIE TIPUUMHBI 3TUX HECOOTBETCTBHI.

KpuTtepuu onieHMBaHus (OL[eHOYHOe CpeACTBO - OTUeT 1o /1abopaTopHBLIM padoTam)



OueHka Kpurtepun oLieHUBaHUs

B/la/leHre TIPOrpaMMHBIM MaTepuasoM, TOHMMaHue CyLHOCTA PacCMaTprUBaeMbIX TIPOLIeCCOB U
3a4TeHO sIBJIEHWH, yMeHHe CaMOCTOsITeJTbHO 0003HAUNTh TOUKM aKTUBHOTO POCTa HOBOT'O 3HAHHUS,
yCIIeIlIHOe BbIMO/IHEeHUe NPaKTUUeCKUX 3a/laHuil, BblJaHHBIX 1pero/jaBaTeseM

I10/IHO€ HeIIOHMMadHKe CMBIC/Ia HpO6HEM, He N0CTAaTOYHO I10/IHOE BJ/laJeHHe TEPMHHOHOFHEﬁ,
He
HeyMeHHe CaMOCTOATE/IbHO 0003HaAUUTH l'[pO6]'IEMHI:Ie CUTYyalliH, HEBBITIO/THEHHE TTPAKTUYECKHUX
3a4TeHO o
3d/laHWH, BbIJIaHHBIX IIperogaBaTe/eM

6. YueGHO-MeTOfMUeCKOEe M HH(OpMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. MatBeeB Anekceii HukonaeBuu. MexaHHKa ¥ TeOPHsI OTHOCUTETLHOCTH : yue0. rocobue fisis
CTyZieHTOB (h13. CrieLiMasbHOCTeH By30B. - U3z, 2-e, nmepepab. u gor. - M. : Beiciias mikosa, 1986. - 320
c.:un. - 1.40., 5 3K3.

2. Ctpesnkos C. I1. Mexanuka : yue6HuK / Ctpenkos C. I1. - 6-e uzg., crep. - CankT-IletepOypr : JlaHs,
2022. - 560 c. - Knura 3 kosuiekiuu Jlane - @usuka. - ISBN 978-5-8114-4104-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798748&idb=0.

3. Crpesnkos C. I1. Mexanuka. - U3z. 3-e, mepepab. - M. : Hayka, 1975. - 560 c. - (O6mmuii Kypc ¢pusukn).
- 1.33., 129 3ks.

4. CuByxuH [Imutpuii BacunbeBuu. O6umii Kypc ¢pusuky : [yueb. mocobue as ¢us. crieniyansHOCTeN
By30B : B 5 T.]. T. 2 : TepmojuHamMuKa 1 MOJeKy/isipHasi pU3uKa. - 3-e U3[., UCTIp. U JoI. - M. : Hayka,
1990. - 591 c. : nn. - ISBN 5-02-014187-9 (B nep.) : 1.50., 93 3ks.

5. COopHUK 3aziau 1o ob1emMy Kypcy ¢husuku : TepMoarHaMuKa U MOJIEKY/IsipHast hu3ukKa : 1s hus.
crielpanbHOCTeH By30B / of pen. . B. CuByxuHa. - 4-e u3f., epepad. u gomn. - M. : Hayka, 1976. - 207
c.:um. - 0.32., 88 3k3.

6. l'axxynvHa Anacracust [letpoBHa. @usnueckuii MasTHUK : IpakTUKYM / A. I1. T'axxynuna ; HHI'Y um.
H. U. JlobaueBckoro. - Hwkuuii HoBropog, : 3a-Bo HHI'Y, 2021. - 22 c. - TeKCT : 371eKTPOHHBIM. ,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=794040&idb=0.

7. OBceuyHa TaTesHa MiBaHOBHa. OripefiesieHre MOMEHTa MHEPLIMM Max0BOI'0 Kojieca MeTOZ0M
BpaieHus : ipaktukym / T. . OBcerjuHa ; HHI'Y um. H. U. Jlo6aueBckoro. - Huxuauii Hoeropog, : U3 -
Bo HHI'Y, 2018. - 13 c. - TekcT : 371eKTpoHHbIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=796036&idb=0.

8. OBcenuHa TaTtbsiHa ViIBaHOBHA. OnipesiesieHMe MOMEHTa UHEPLMA Max0BOro KOjieca MeToJ0M
Konebanuii : mpaktukyM / T. Y. Oceruaa ; HHI'Y um. H. 1. JlobaueBckoro. - Hwkuuit Hoeropon :
N3p-Bo HHI'Y, 2018. - 12 c. - TeKcT : 31eKTPoHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=796038&idb=0.

9. dagneeB M. A. DiiemeHTapHasi 00paboTKa pe3y/ibTaTOB KCIIepUMeHTa : yueOHoe rocobue / dazeeB
M. A. - Hwkuuit Horopoa : HHI'Y um. H. U. JlobaueBckoro, 2010. - 122 c. - bubnuorp.: gocTynHa B
KapTouke KHUTH, Ha caiiTe IbC Jlanb. - Knura u3 konnekuyrun HHI'Y um. H. U. JlobayeBckoro -
Maremartuka., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=729834&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. bensinkuH A. I'. ®usnueckuii npaktukym / A. I'. bensinkun, fIkosneB U. A., Y. A. SIKoBsieB ; 1iof pef,.
B. W. UBepoHoBoii. - N3a. 3-e. - Mockga : ['octexu3saar, 1955. - 634 c., 4 1. un. - 1.50., 1 9K3.

2. O6muii dhusznueckrii mpakTkyMm. Y. 2 : JlabopaTopHbie paboThl TI0 MOJIEKY/ISIPHOM (DU3HKe U TErIoTe.
- Kasaus : [0. n.], 1971. - 147 c. - 0.33., 1 9K3.

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

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

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTtBaMu  00yueHHsi, KOMITbIOT@DaMH, CIelMa/Ji3MpOBaHHbBIM 000py/ZioBaHMeM: JilabopaTOpHbIe
yCTaHOBKH

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 00YYaroIMXCsl OCHAIeHbl KOMITHIOTEPHOM TEXHUKOU C
BO3MOKHOCTBbIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

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

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

3aBepyromuii Kadenpoii: UynpyHoB EBrenuit BnagumupoBuu, foKTOp (DU3MKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/j06peHa Ha 3acefiaHuu MeTouueckoi komuccuu ot 30.11.2024, npotokomn Ne 6/H.
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