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PABOYASA MPOrPAMMA YYEBHOW ANCLUUNNUHBI
®TO.B.01 Pusnyeckuin npakTUKym

1. Kog n HammeHoBaHue HanpaBJieHUsaA NoAroToBKu:

44.03.05 lMNMeparornyeckoe obpasoBaHune (C ABYMS NPOPUNISMU NOLTOTOBKN)

2. Mpodunu noaroToBKU:

MaTtemaTtuka. lHdopmaTuka n nHdopMaLunoHHbIE TEXHONOrMM B o6paszoBaHnn
3. KBanudukauma BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: ovHas

5. Kadegpa, oTBevawlwas 3a peanusaumio AOUCUUNIIUHBLI: €CTECTBEHHOHAYYHbIX U

obueobpasoBaTenbHbIX ANCLMMINH
6. CoctaButenb nporpammbli: H.I". XKupeHko, kaHanaaT Guonorniyecknx Hayk

7. PexomeHpoBaHa: Hay4yHo-meToamdeckum cosetomM dunuana (npotokon Ne 1 ot
31.08.2018r.)

8. YueGHbIn roa: 2020-2021, 2021-2022 CewmecTpbl: 56,7, 8



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Llenbto yue6HOM ancumnnmnHbl « DU3NYEeCKUi NpakTUKym» SBNAETCA cMctemaTnsaunsa saHaHum,
NONyYeHHbIX CTYAEHTaMM MpU U3YYEeHUN PUNYECKNX ANCLUNIIUH.

3apauvm y4e6HOM AUCLMNNUHDBI:

— packpbiTb ponb U YHKUMM (PU3NYECKOTO IKCNEPUMEHTaA B Pa3BUTMU MNO3HaBaTENbHOW
aKTMBHOCTM 00Oy4YaeMmblx;

— bopMuMpoBaTb HaBbIKM N YMEHNSI CAMOCTOATENBHON pa3paboTkM y4eOHOro aKkCNnepuMEHTa;

— JaTb MNpeAcTaBfeHne O MnepcrekTuBax pas3BUTMS TEXHUKM W METOAMKU  LUKOSIbHOMO
Un3N4EeCKOro IKCNEPMMEHTA, C NPUMEHEHNEM HOBbIX TEXHOOMMN.

— opmupoBaTtb y OyayLmnx yymtenem CUCTeEMY 3HaHUM U YMEHWUA NO TEXHUKE U METOLUKM
npoBeaeHnst y4ebHOro hnanmyecKoro IKCNEpPUMEHTa;

— CcoOencTBOBaTb Pa3BUTUIO TBOPYECKOrO MNOAXOAA CTYAEHTOB NMpU NOCTAHOBKE, NPOBEAEHNN U
aHanunse pesynbTaToB PUNYECKNX IKCNIEPUMEHTOB;

— MHGPOPMUPOBATL O TEHAEHLMAX PA3BUTUSA TEOPUN U MPAKTUKN y4EOHOro aKCnepuMeHTa.

10. MecTO y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe ob6pa3oBaTeribHOW NporpamMmbl:
OucumnnuHa «Pusmyeckun  NpakTUKym»  sBNsieTcs  pakynbTaTMBHOWM  OUCUUNITMHOM
obpasoBaTtenbHOM nporpammbl. [Ana wn3ydeHus OuCUUNIIMHBLE TPebyeTcs OCBOEHME KypCOB
«OcHoBbl  (pusukm», «Obwas n 3kcnepumeHTanbHas du3nka». ducuunnuHa ssngeTcsa
npegwecteyowen ans  KypcoB «OCHOBbI MUKPO3NEKTPOHUKNY, «ECTEeCTBEHHO-Hay4YHas
KapTUHa Mupay.

Ycnosus peanusauum  aucumnnuHel gna vy ¢ OB3  onpepgensitotca  0COBGEHHOCTAMMU
BOCNpUATMS  yd4ebHOM uHdoOpMauMm n C y4eTOM MHAMBUAYANbHbIX MNCUXOU3NYECKNX
0CODOEeHHOoCTEN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTeHLMSAMU BbINYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4eHus
Kop, HasBaHue Py pesy y

3HaeT:
— OCHOBHblEe METOAbl UCMOMb30BaHWsA obpa3oBaTenbHOW cpeabl Ans
OOCTWXKEHUS NMNYHOCTHBIX, MeTanpeamMeTHbIX U NPeaMETHbIX
pe3ynbTaTtoB 00y4eHns n obecnevyeHns kayecTBa y4ebHo-
BOCNUTATENbLHOMO Npouecca cpeacTBammn NpenofaBaeMbiX y4eOHbIX
npeaMeToB;

ymeerT:
— NPUMEHATb TEOPETMYECKNE 3HAHNS NO PU3NYECKOMY MPAKTUKYMY B
OMNMCaHUN MNPOLIECCOB 1 ABIEHNI B PA3NNYHbIX 06MacTaX 3HaHUs;
— UCMNonb3oBaTb NPEUMYLLLECTBA TEXHOMOMMYECKNX MPUEMOB
PU3NYECKoro NpakTUKyma npu peLeHnn 3agady obpasoBaTenibHOM
obnacTtn «EcTecTBeHHbIE HayKny;
— OCYLLeCTBNATb MOUCK 1 0TBOp MHdopMauumn, Heobxogumown ans
peLleHNs KOHKPETHOM 3adauu;

Bnageer:
— KOHCTPYKTMBHbLIMU YMEHUSIMM KaK OAHMM M3 rMaBHbIX acnekToB
npodeccuoHanbHONM KynbTypbl OyayLero yuntens-npeaMeTHrKa;
— mMaTepuanom p13n4eckoro NpakTukyma Ha ypoBHE, NO3BONSAOLLEM
hopMynmnpoBaTh 1 pelaTb 3agayn, Bo3HMKaLWwme B xode y4ebHomn
OesaTenbHOCTM Mo npenogaBaeMbiM NpeaMeTaM, a Takke B
NpaKkTUYeCKoON AeATENBHOCTU, TpebytoLme yrnyGrneHHbIX
npodeccnoHarnbHbIX 3HaHUN.

CNocoBHOCTb NCMONb30BaTh
BO3MOXHOCTM
obpa3zoBartenbHon cpeapbl AN
OOCTUXKEHUS NINYHOCTHBIX,
MeTanpeaMeTHbIX U

MK-4 npegMeTHbIX pe3ynbsTaTtoB
obyyeHusa n obecneyeHus
KayecTtBa y4ebHo-
BOCMNWTATENbHOrO npoLecca
cpencTBaMu npenogaBaembix
y4ebHbIX NpeameToB




12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 4/144

dopma NpomMeXyTO4YHOM aTTecTauum 3ader.

13. Buabl y4ebHoM paboThbl

TpynoeMKocTb (Yachl)
Y Mo cemecTpam
Bug yuebHol paboTbl Beero p
5 cem. 6 cem. 7 cem. 8 cem.

KoHTakTHasa pabora, B TOM yucre: 132 36 36 34 26

npakTU4YecKne 3aHATUS 132 36 36 34 26

CamocTosiTenbHasa pabota 12 0 0 2 10

dopma NpoMEXYTOUHOWM atTecTaumm 0 0 0 0 0
(savem, 5,6, 7, 8 cemecmpsi —0 Yac.)

WToro: 144 36 36 36 36

13.1. CopgepxaHue QUCLUNIIUHBI

Ne n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxaHve pasgena AMCunnimHbl

2. MpaKkTnyeckmne 3aHATUA

2.1

®dusnka B cCUCTEME  Hayk.
MeToapbl Hay4HOro NO3HaHUA

WcTopuyecknii npouecc pasgeneHus MeToAoB Hay4yHOro MO3HaHusA
Ha aMMMpuYeckne u TeopeTudeckne. IMMIMPUYECKMEe MeToabl
uccnepoBaHus. Knaccudukauum akCnepnmMeHToB. OMIMpu4eckne un
TeopeTnyeckue MeTodbl nccrnegosanus. AbcTparmposanve, aHanus
W CUHTE3, MHAYKUMA U OedyKuus, ModenvpoBaHue, UCTOPUYECKUN
meTod. TeopeTuyeckue meTodbl uccnegoBaHus. HayyHbin meTof
No3HaHus.

2.2

Cuctema yyebHoro
dm3nyeckoro aKkcnepmMeHTa.
TeHaoeHuun pasBuUTUS
y4eBHOro aKkcnepmmeHTa

OpraHmsaumsa LKOMbHOrO hManyeckoro akcnepumeHTta. Bwugbl
OEMOHCTPALUMOHHBIX OMbITOB UM 3KCMEPUMEHTOB. PpoHTanbHbIe
nabopaTtopHbie paboTbl. Mpunémel npoBeeHus paborT:
pPenpOAYKTUBHBIN, UNMOCTPaTMBHbIN 3BPUCTMYECKUN,
nccnenoBaTenbCKUi. dusnyeckmn NPaKTUKYM.
SkcnepumeHTanbHble 3agauu. BHeknaccHble OnbIThbl n
3KcnepvMeHTanbHble paboThbl.

2.3

TexHuyeckoe
y4ebHoro
3KcnepuMeHTa

OCHalleHue
dmaunyeckoro

TpeboBaHusa K y4ebHbIM bmanyecknum npmbopam (negarormyeckue,
mMeToamyeckme,  TexHuyeckue,  TpeboBaHus  GesonacHocTw,
acTteTudeckne u T.4.). [lokymeHTaumsa Ha dusmyeckme npubopbl K
TeXHWYeCcKoe OCHallleHue.
Mpubopbl No MexaHuke. [ugpaBnuMyeckMe W MNHEBMaTUYeCKue
npubopbl K ycTpowctBa. Hacockl. [lpubopbl Ans um3MepeHus
AaBrneHns U TemnepaTtypbl. OrekTpoakycTuyeckune npubopsl.
BakyymHble 1 rasopaspsgHble npubopbl. [lonynpoBoaHUKOBbIE
npubopbl. VICTOYHWKN 3NEKTPONUTaHUS. YCUNUTENN U reHepaTopbl
anekTpuyeckmx curHanoB. CreuwanbHOoe W HecTaHgapTHoe

obopygosaHue 1 Npmbopsl.

2.4

TexHonormnyeckne acneKTbl
y4eBHOoro aKkcnepnmeHTa

TexHonornyeckme  OCHOBbl ~ KOHCTPYMpOBaHUSA  OU3NYECKOro
akcnepumeHTa. KoHcTpykTOpckas [gokymeHTaums. PaspaboTka
MEeTOAMKN npoBefdeHus y4yeBHoro akcnepumeHTta. Vcnonb3oBaHue
onbITa  U3BECTHbIX  3KcnepumeHtaTtopoB. Meton  aHamnorum.
ObGecneyeHne aNeKTpoONUTaHUS WU OPYrMx YCMOBMIA 3KCMEepUMEeHTa.
ObGecneyeHne JOCTOBEPHOCTM 9KCMEPMMEHTANbHbBIX Pe3ynbTaToB.

2.5

TpeboBaHue Ge3onacHocTu
npu pabote B  y4ebHbIX
nabopatopusix

TpeboBaHus  TexHukn  GesonacHoctn  (TB). MomeLleHna
MOBbILLIEHHOW OMacHOCTM W oblue npasBuna MOBedEHUS B HUX.
OpraHusaumsa 6e3onacHon paboTbl C ydalMMUCH Ha 3aHATMSAX NO
dumauke.

2.6

OcHoBHble dunsnyeckme
namepeHns un  obpaboTka
pes3ynbTaTtoB U3MepeHUn

Cuctematnyeckme U criydailHble  norpewHoctv.  MeTtoauvka
CHWXEHWUSI MNOrpeLHOCT! NpU  HanmuMuyuu NOrpeLlHOCTen pasHoro
Braa. OCoOBEHHOCTUN 3NEKTPUYECKUX N3MEPEHNIA.

O6paboTka pes3ynbLTaToB N3MEpPEHNN. Mpaduryeckoe

npegcraeneHne pesynbTatoB. PaspaboTka [okymMeHTauum no




0POPMIIEHUIO PE3YNbTATOB 3KCMEPUMEHTaNbHOM paboTbl (OTYeT,
pedepat, TexHU4eckoe onucaHne nabopaTtopHoin paboTbl, TE3UCHI,

crartbs).
2.7 MpakTnyeckme pabotbl no | 3akoHbl HblOTOHA.
MeXxaHuke 3aKkoHbl COXpaHEHUS1 B MEXaHUKE.

MexaHunyeckue konebaHus.

2.8 MpakTuyeckme paboTbl N0 | OKCNEpUMEHTbl MO TennoTte. BHyTpeHHAs 3Heprusa. TennoobmeH.
MonekynspHon  dwmsnke M | UlaMeHeHMe  arperatHbiX  COCTOSIHUM — BeLlecTBa. [ennoBble

TepMoaANHaMunKe asuvraTtenu.
29 MpakTuyeckme paboTbl N0 | OnekTpocTaTuka. 3aKOHbl MOCTOSIHHOMO TOKA.
3ANeKTpoaMHaMuKe MarHeTtuam. OnekTpoMarHuTHag MHAYKUMS.
2.10 | MNpaktuyeckme pabotel no | FeomeTpunyeckasa onTuka. HepreTvka CBETOBbIX BOSH.
onTuKe WHTepdepeHuus. Oudpakuyms.
2.1 MpakTukym no paspaboTke | Onpegensietcs cogepXxaHmem KOHKpETHOM NPOEKTHOWN
dhm3M4EeCKOro IKCnepnMeHTa OEeATENbHOCTBI0 yYaLLMXCS.
2.12 | NpoeKkT no dumsmyeckomy OnpepgenseTcsa coaep)XaHMeMm NPOEKTHOM padoThbl.
NPaKkTUKymy

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUIA

Bugbl 3aHsaTun (Yacos)
Ne HavmeHoBaHue Tembl
CamocTosATenbHas
n/n (pasgena) oucumnnmHel Jlexumm | MNpakTnyeckme | JlabopaTopHblie paBora Bcero
5 cemecTtp
1 dun3nka B cMcTeMe Hayk. 0 4 0 0 4
MeToAbl HAy4HOrO NO3HaHUS
Cuctema y4yebHoro
5 U3MYECKOro IKCNEPUMEHTA. 0 6 0 0 6
TeHgeHunn pasBuTUs y4ebHOro
aKcnepuMeHTa
TexHnyeckoe ocHalleHune
3. | yyebBHoro cumsundeckoro 0 8 0 0 8
aKCnepuMeHTa
4 TexHonornyeckmne acnekTbl 0 6 0 0 6
y4eBHOro aKkcnepumeHTa
TpeboBaHue 6e3onacHOCTU Npu
5. | paboTte B y4eBHbIX 0 6 0 0 6
naboparopusax
OcHoBHble husnyeckmne
6. | nsamepeHus n obpaboTka 0 6 0 0 6
pe3ynbTaTtoB N3MEpPEHUN
3aver 0
Utoro B 5 cemectpe: 0 | 36 | 0 0 36
6 cemecTp
e MpakTuyeckune paboTel No 0 18 0 0 18
MeXaHuke
MpakTnyeckue paboTbl No
8. | monekynapHoun dusmnke un 0 18 0 0 18
TepMognHamMumke
3auet 0
WUtoro B 6 cemecTtpe: 0 36 0 0 36
7 cemecTp
9 MpakTuyeckue paboTebl NoO 0 34 0 5 36
aMneKTpoaMHaMmnke
3avet 0
WToro B 7 cemecTpe: 0 34 0 2 36
8 cemecTp
10. MpakTuyeckue paboTel NoO 0 8 0 0 8
onTuke




11, MpakTnkym no paspaboTke 0 12 0 4 16
HM3MYECKOro aKCnepuMeHTa
12, MpoekT no cmsmnyeckomy 0 6 0 6 12
NpaKkTUKymy
3avet 0
Utoro B 8 cemecTtpe: 0 26 0 10 36
Wtoro: 0 132 0 12 144

14. MeToan4yeckue ykazaHMAa Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI

Mpuctynas K mM3yvyeHuto y4ebHOM AuCUMNAMHBI, LenecoobpasHo O3HAKOMUTBCA C y4yebHOoM
nporpaMmoun ANCLUMNINHBI, 3NEKTPOHHbIN BapnaHT KOTOPOW pa3MeLLéH Ha cante b BI'Y.
3HaHMe OCHOBHbIX MOSIOXEHUN, OTPaXeHHbIX B paboyen nporpaMmme AUCLMUNIIUHBI, NOMOXET
oByyvarLWnMCs OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M pofib U3y4yaeMou
ANCUMNIIMHBLI B MOAroTOBKEe OyayLlero BbIMYyCKHWKA, CTPOUTbL CBOK paboTy B COOTBETCTBUU C
TpebOoBaHUAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OcCHOBHbIMU hOpMaMm KOHTaKTHOM paboTbl NO AUCLUMINHE ABMSAIOTCA NPaKTUYecKue 3aHATUS.
dakynbTaTMBHas gucumnanHa «dusnyeckum npakTukym» He saBnseTca obsisatenbHon Ans
N3ydeHusi MpuM OCBOEHMM OCHOBHOW obBpasoBaTenbHOW NporpammMbl U NpusBaHa yrnyonsatb u
paclMpsATb Hay4YHble U MPUKNagHble 3HaHUS CTYQEeHTOB B COOTBETCTBUM C UX NOTPEOHOCTAMM,
npuobwate UX K UCCredoBaTenbCKoW  OeATeNnbHOCTW, co3faBaTb  YyCroBus  Onis
camoornpegeneHns IMYHOCTU N ee camopeanusauuun; obecnevmBatb Koppekuuio npobenos B
3HaAHUAX U YMEHUSX.

MogroToBKa K MpPakTUYECKMM 3aHATUAM BeOeTCA Ha OCHOBE MfIaHOB MNPaKTUYECKUX 3aHATUR,
KOTOpble pa3MelleHbl Ha canTe ¢unmana. B xoge noarotoBkUM K NPaKTUYECKUM 3aHATUAM
HeobXoaUMO M3Yy4UTb B COOTBETCTBMM C BOMpPOCaMu AS11 MOBTOPEHUA OCHOBHYIO NUTepaTtypy,
O3HAKOMWUTBLCHA C OOMNONHUTENBHOM NuTepaTypon. Kpome Toro, crnenyeTt NnoBTOPUTbL OTBETUTb Ha
KOHTPOSIbHbIE BOMPOCHI, U3Yy4nTb Obpasubl pelleHus 3agad, BbINOSIHUTb YNpaXHeHus (ecnwu
Takme npeaycMoTpeEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTauum HeobxoguMMOo MNOBTOPUTL MNPONOEHHLIN
mMaTepuan B COOTBETCTBUM C y4yebHOW nporpammMon, MNPUMEPHbIM MepeyHeM BOMPOCOB,
BbIHOCSALUMXCA Ha 3a4eT. PekomeHayeTcsl MCnorib3oBaTb MCTOYHUKK, NepedncrieHHble B CncKe
nutepatypbl B paboyen nporpamMme AOUCLMNIMHBLI, a TaKkkKe pecypCbl 3MNEKTPOHHO-
OMBNNOTEYHbIX CUCTEM.

[na [oCTMXEHMS NaHNUPyeMbIX pe3ynbTaTtoB 00yYeHNsa NCNONb3YTCSA rPYNMnoBble OUCKYCCUMN.

15. lMepeyeHb OCHOBHOW W [OMNONHUTENbLHOM nUTepaTypbl, PECYpPCOB MWHTEpPHET,

HeobXxoAMMbIX ANsA OCBOEHUA AUCLMUNMIIUHBI
a) ocHOBHas nuTepartypa:
Ne n/n McTouHUnK

1 3ynbdmkaposa T.B., MateeeBa J1.M. JlTabopaTopHbI NpakTUKyM MO MONEKynsipHon dmsmke: y4deo.
noc.- bopucorne6cek: BI'MA, 2003
BnarogapHbin B.B. TexHuka 6e3onacHOCTU Npyv NpoBEAEHUN MPaKTUYECKUX U 3KCMEPUMEHTANbHbIX
2 paboT: noco®. ans cTtyd. dusmko-matemaTt. ¢ak-ToB neasysos.- M3g. 2-e, wenp. u pgon. -
Bopucornebek: TOY BMO BITIA, 2007
CrenaHoBa, E.A. OcHoBbl 006paboTkM pe3ynbTaToB U3MepeHun : yvyebHoe nocobue / E.A.
CrenaHoBa, H.A. CkynkuHa, A.C. Boneros ; MuHucTepctBo obpasoBaHus u Hayku Poccuiickon
®epnepaumnn, Ypanbckui hegepanbHbin yHUBepcuTeT umeHn nepsoro [NpesngeHta Poccum B. H.
EnbumHa ; nog obw. pen. E.A. CrtenaHoBown. - EkatepuHOypr : WM3gaTenbCTBO YpanbCcKoro
yHuBepcuteTa, 2014. - 96 c. : un., Tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-7996-1331-0 ; To xe
[OnekTpoHHbIV pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=276538 (11.04.2018).
6) gononHuTenbHasa nuTeparypa:
Ne n/n MICTOYHMK

4 BnarogapHbin B.B. labopaTopHbI NpakTUKym Mo m3nke. QNeKTpuYecTBo 1 MarHeTmsMm: yyeo.
nocobue / B.B. bnarogapHbin, J1.I. YpeayeB.— Bopucornebek: BIMTINA, 1995
JlaGopaTopHbIN NpakTMKym Mo OBOLLEN U 3KCNepUMEHTanbHON uanke: y4eb. noc. Ans neasysos/
nog pen. E.M. lepweHsoHa, A.H. MaHcypoBa.- M.: Akagemus, 2004

5

B) MHOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypcChbi:




Ne n/n McTOYHUK

TawnbikoBa-bywkesny, N.U. dunsuka : yuebHuk : B 2 4. / .. TawnbikoBa-bywkesuy. - 2-e uag,,
uenp. - MwuHck : Bblwanwaga wkona, 2014. - Y. 1. MexaHuka. MonekynapHaa cusmnka u
6 TepmoguHamMuka. ONekTpuyecTBo u marHetnam. - 304 c. : wn., cxem. - bubnuorp. B kH. - ISBN
978-985-06-2505-2 (4. 1). - ISBN 978-985-06-2507-6 ; To e [OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235732 (11.04.2018).

®dusmka. MexaHuka. KonebaHua u BonHbl. 'mapoauHamuka. 3nekTpocTatvka : nNpakTukym /
B.B. Basosos, O.C. Omutpues, A.A. EropoB n ap. ; MuHuctepctBo obpasoBaHUs M Hayku
Poccuiickon ®epepaunn, PepepanbHoe rocyaapcTBeHHoe 6roaxeTHoe obpasoBaTenbHoe
7 yypexaeHue BbICLLEero npodpeccuoHansHoro obpasoBaHus «TamMBOBCKMI roCcygapCTBEHHbIN
TEXHUYECKUA yHUBEPCUTET». - TamboB : N3pgaTtenbcteo ®IBOY BIMO «TITY», 2012. - 120 c. :
un., Tabn., cxem. - ISBN 978-5-8265-1071-1 ; To xe [OnektpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278034(11.04.2018

OnekTpnyecTBO U MarHeTU3Mm : MpakTMKyM nNo peweHnto 3agad / PegepanbHoe
rocygapcrBeHHoe GrogkeTHoe obpasoBaTenbHOe yypexaeHue BbICLero npodgeccnoHanbHoro
8 obpasoBaHus «KemepoBckuid rocyaapcTBeHHbI yHuMBepcuteT» ; cocT. FO.W. lMonbiranos. -
KemepoBo : KemepoBckuii rocyaapcTBeHHbIi yHuBepeuteT, 2014. - 80 c. : un. - bubnwmorp. B kH.
; To xe [OnekTpoHHbIn pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278922

(11.04.2018)
16. MNMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMoCTOATEeNbHOU paboThl
Ne n/n McTOoYHUK
1 MeTOD,VI‘-IeCKI/Ie mMmaTtepuanbl nNo gucuunniinHe

17. WHdoOpMaLMOHHbIE TEXHONMOrMu, ucnosfnb3yemMble AN peanusauum y4yebHoOM
AUCLUUNSINHBI, BKIlOYass nporpamMMmHoe obecnevyeHue, WMH(POPMaLMOHHO-CMNpPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

Mpn peanusaumn OUCUUNANHBI NPUMEHSETCA CMelaHHoe oby4vyeHue ¢ ucnonb3oBaHnem YK
«Puanyecknin npakTukym» https://edu.vsu.ru/course/view.php?id=7684.

nporpammHoe obecneyveHue:

—Win10 (nnn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OPMaLMOHHO-CNPaBOYHbIE CUCTEMbI U Npod)ecCuoHanbHble 6a3bl AaHHbIX:
—®epepanbHbi nopTtan Poccuinckoe obpasoBaHue — http://www.edu.ru/;

—WMHpopmaumoHHas cucrtema «EgnHoe OKHO JocTtyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-0BpasoBaTenbHbIX pecypcos — http:/fcior.edu.ru;
—Jlekumn  Begywmx npenogasaTened By3oB Poccum B cBobogHom  goctyne —
https://www.lektorium.tv/;

—OneKkTpoHHO-6MbnnoTevHaa cuctema  «YHuBepcuteTckaa  GubnmoTteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeXHU4Yeckoe obecneyeHme QUCLUUNIINHI:

MynbTumeguinHoe obopyaoBaHue (NMPOEKTop, HOYTOYK UM CTauMOHAPHBIN KOMMNBIOTEP, SKPaH).
NaGopaTtopHbii KOMMMAEKT MO MEeXaHuKe C MEeTOOUYECKMMWU peKkoMeHaaumsmu, nabopaTopHbIN
KOMMMEKT MO MONEKYNsSApPHOM U3MKE C METOAUYECKMMU peKkomeHaaumsmu, nabopartopHasi
yCTaHOBKa (KOMMMEKT), TEPMOMETP 3MEKTPOHHLIN, annapaT Ans AeMOHCTpaumMm NIMHENHOro
pacwmpeHna, naporeHepaTtop (230 B,50/60 y) U8624700, teogonut 2T-5K, TOpCcMOHHOE
yctporctBo U8405740, Tpybka KyHata 8432845, ycTponcTBO ANs AEMOHCTpauMm aHoManun
Boabl U14318, Becbl anekTpoHHble y4yebHble BYJ1-503M, MCTOYHUK NOCTOSIHHOrO Toka 5547,


http://biblioclub.ru/index.php?page=book&id=235732
http://biblioclub.ru/index.php?page=book&id=278034
http://biblioclub.ru/index.php?page=book&id=278922
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

MUKpPOCKON UMGPOBON, peructpatop TensioBoro uanyveHna PTU 1, reHepaTtop nasepHbIn,
MUKPOCKOM C MUKPOMETPUYECKMM BUHTOM, MOHOXpomaTop YM-2, caxapumetp CY-4, cteng C3-
ok1-01: ncroynuk nutadmna UMNC 1 ¢ 8 coeagmHUTENbHBIMM NPOBOAHMKAMM, TENecKon, TeoqonuT
2T-5K, nupometp CENTER-350, nasep rasosbin JINCH-109, cteny «lMonHas kapta JlyHbl», cTeHa
«KapTa 3Be3gHoro Hebay, cTeHg «[leMOHCTpauMoHHaa MOABMXHAA KapTa 3Be3AHOro Hebay,
cteHn «lkana onekTpomMarHUTHbIX BONH», Mogenb HebecHon cdepbl, rnobyc JlyHbl,
noaBwxkHass Moaenb HeGeCHOM chepsi, BECbl 3NEKTPOHHblE Yy4ebHble BYJI-50 O3OM,
MuKponabopaTtopust no ontuke (5 wtyk), npmbop ona A3M, nctouyHmk nutaHusa B5-47, komnnekT
Pn3nyeckmx nnakaTos.

19. ®oHA OLEHOYHbIX CPeaAcTB:

19.1. lMepeyeHb KOMNeTEHUMW C yKa3aHueM 3TanoB (POPMMPOBAHMUA U MINAHUPYEMbIX
pe3ynbTaTtoB O0y4YeHus

Koa n cogepxanve | lNnaHupyemble pe3ynbTatbl 06ydeHnss | 3Ttanbl hopmupoBaHus
KoMneTeHummn (Mnm (mokasaTenu AOCTUXKEHMS 3aQaHHOro | KoMneTeHuun (pasgenbl o0C*
ee yactu) YPOBHSI OCBOEHMSI KOMMETEHLMN (TemMbl) gucUMNAnHLI (cpeacTtBa
nocpeacTsoM GOPMUPOBAHMSA 3HAHUI, UM Moaynsa n nx OLEHMBaHWS)
YMEHWI, HaBbIKOB) HaMMeHoBaHwue)
1.dusmka B cucteme
Hayk. MeToapbl Hay4YHOro
no3HaHus
2. Cuctema yyebHoro
dusnyeckoro
3KCneprMeHTa.
TeHgeHuMn pasBuTKs
y4ebHoro
3KcnepuMeHTa
3. TexHnueckoe
ocHalleHune y4yebHoro
MK-4 dusnyeckoro
CNocoBHOCTb SKCriepumenTa
NCHOMNb30BATH 4. TexHonorn4eckme
BO3MOXKHOCTY acnekTbl y4ebHoro
06pa3oBaTenbHOI — SkenepumeHTa
cpenbl Ans HaTb: 5. TpeboBaHue
NOCTUKEHMS — OCHOBHbIE METO/ibl UCTIONb30BAHNS 6e3onacHocTy npu
UMHOCTHBIX, obpasoBartenbHoOn cpeapl Ans pagOTe B y4eOHbIX MHANBMaYanbHbIE
METanpeMeTHbIX 1 OOCTWKEHUS TMYHOCTHBIX, nabopartopusix sananns
npeaMETHbIX MeTanpeaMeTHbIX N NpeaMeTHbIX 6. OCHOBHble
pe3ynbTaTtoB 00y4YeHus n dpusndeckune
pe3ynbTaTtos MpoekTbl
0ByueHMS 1 obecneyeHus kadecTBa y4ebHo- N3MepPEeHUst 1
oBecrneyeHns BOCMUTATENBHOIO Nnpolecca obpaboTka
KaYecTBa yUe6Ho- cpencTBaMu npenogaBaembix pesynsTaToB
BOCHUTATENBHOMO y4ebHbIX NPEAMETOB; n3MepeHui
npouecca 7. MNpakTnyeckune
cpencTeamm paboTbl N0 MEXaHuKe
npenogaBaembix ﬁégc?ff,:l:ecme
y4ebHbIX NpeameToB .
MOINEKYNsipHOW n3mke
N TEPMOANHAMUKE
9. MNpakTnyeckue
paboTbl No
3NeKTpogMHaMMKe
10. MNMpakTnyeckme
paboTbl NO oNTHKe
11. MNpakTmukym no
pa3paboTtke
dmanyeckoro
aKcnepuMeHTa
12. [NpoekT no




¢umsmyeckomy
NPaKTUKyMy

YmeTb:
— NPUMEHSITb TEOPETMNYECKNE 3HAHNS
no un3n4Yeckomy NpakTUKymy B

1.dunsmka B cucteme
Hayk. MeTofbl Hay4YHOro
no3HaHus

2. Cuctema yyebHoro
dmanyeckoro
aKCnepuMeHTa.
TeHaeHUMn pasBuTUS
y4ebHoro
3KcnepMMeHTa

3. TexHnyeckoe
OCHaLleHne y4ebHoro
dmamyeckoro
3KCcnepMMeHTa

4. TexHonormyeckme
acnekTbl y4ebHoro
aKcnepuMeHTa

5. TpeboBaHue
6esonacHocTu nNpu
paboTe B y4ebBHbIX

OMNMCaHMM NPOLIECCOB N SIBNIEHWI B naBopaTopusx NuouBnayanbHble
pa3nunyHbIX 06nacTaX 3HaHWS; 6.0 3agaHus
— Mcnonb3oBaTb NpenmyLlecTsa ct;m;zgz:::;e
TEXHOMNOrMYeCcknx NpemMoB MaMepeHUs 1 MpoekTbl
hm3n4eckoro npakTukyma npwm o6paboTka
peLLeHnn 3aga4y obpasoBaTeribHOM 63VALTATOR Pedepatsl,
obnactun «EcTtecTBeHHbIE HayKny; Eamﬁ SHYIA aoknagpl
— OCYLLEeCTBNATL MOUCK N OTOOP 7 on;KTVILIeCKI/Ie
NMHpopmaumu, Heo6x9uMMOﬁ ans p.aGOTbI O MexaHuKe
peLueHns KOHKPETHON 3a4auu; 8. MpakTnueckue

paboTbl No

MOMEKynapHon domamnke

1 TepMOAuHaMuKe

9. MNpakTnyeckue

paboTbl No

aneKkTpoaMHaMuKe

10. MNMpaktnyeckme

paboTbl NO onTUKe

11. MNMpakTukym no

paspaboTtke

dunanyeckoro

aKcnepuMeHTa

12. MpoekT no

dusnyeckomy

NpakTUKymy

1.®usumka B cucteme

Hayk. MeTogpbl Hay4HOro
Bnapetb: no3HaHus
— KOHCTPYKTUBHBIMW YMEHUSIMM KaK 2. Cuctema yuebHoro
OOHWM U3 rMaBHbIX acrneKkToB hmsnueckoro
npodeccroHanbHON KynbTypbl aKcnepumMeHTa. VHaMBMaYanbHbIe
Oyaywero yuntens-npegmeTHuKa; TeHageHUMn passBuTus 3a03HS
— MaTepuanom UsnM4eckoro yuebHoro A
npakTuKyma Ha ypoBHe, aKcnepnMeHTa MpoexTbi
no3BonsoLemM opmMynmpoBaTth U 3. TexHnyeckoe
pelwaTb 3a4a4yun, BO3HUKaOLWWe B ocHaLleHue y4yebHoro PecbepaTl
xopae y4yebHow feATenbHOCTU Mo dusnyeckoro noknazb! ’
npenogasaeMbIM NpeaMeTam, a 3KcnepuMeHTa

TaKKe B MPaKTUYECKOWN AeATENBHOCTH,
Tpebyowme yrnybneHHbIx
npogeccnoHasbHbIX 3HaHUMN.

4. TexHonornyeckue
acnekTbl y4ebHoro
aKkcnepuMMeHTa

5. TpeboBaHue
6esonacHocTy npu




paboTe B y4ebBHbIX
naboparopusax

6. OcHOBHblE
dusnyeckme
n3mepeHuns n
obpaboTtka
pesynbTaTtoB
n3mepeHuni

7. MNMpakTnyeckme
paboTbl MO MeXaHuke
8. MNpakTnyeckue
paboTbl No
MOMEKynapHon oumamnke
N TEPMOANHAMUKE

9. MNpakTuyeckne
paboTkl No
aneKkTpoaMHamMumKe
10. MNpakTnyeckne
paboTbl NO onTuKe
11. MNMpakTukym no
pa3paboTke
dmanyeckoro
aKcnepuMeHTa

12. lMpoekT no
dmsnyeckomy
NPaKTUKyMy
MpomexyTo4yHas aTrectaumusa 1,2,3.4 — 3ayet Bonpochbl k 3a4eTy

19.2 OnucaHne KputepueB M LWKanbl OLEHUBAHUA KOMNEeTeHUUN (pe3ynbTaTtoB OOy4YeHusA) npu
NPOMEXYyTOYHOM aTTecTauum

[na oueHnBaHWA pesynbTaToB OOYyYEeHWA Ha 3a4yeTe MCNOSb3YKTCA crefylowme nokasaTtenu
(8YHbI n3 19.1):

1) 3HaHMe y4yebHOro maTepuana W BrageHue MNOHATUAHBIM annapaTtoMm (U3NYeCcKoro
NpakTUKyma;

2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOM;

3) yMeHune nnnioctTpmpoBaTtb OTBET NpMMepamMmn, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHue NpUMeHsaTb TeopeTMyeckme 3HaHNA s peLleHns NpakTU4ecknx 3agaydy uanyeckoro
npakTUKyma, pellatb TUMOBLIE PaCYETHbIE 3ada4n.

[nsa oueHnBaHnA pesynbTaToB 00y4YeHNSA Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO.

CooTHoLeHne n0KasaTene|7|, KputepueB 1 LWLKasrbl OueHNBaHUA Pe3yrbTaToB 06yqu|/|ﬂ.
YpoBeHb
chopmmpoBaH Llkana oueHoK
HOCTH
KOMMeTeHUun

KpuTepuu oueHnBaHna KomneTeHunm

Obyuyarowutics OpUeHTUpYeTCs B TEOPETUYECKOM MaTtepuane; umeet
npeacraBneHne o6 OCHOBHbIX Moaxodax K uanaraeMomy matepuany; | [1oebiweHHbIl,
3HaeT onpeneneHns OCHOBHbIX TEOPETUYECKMX MOHSATUIA M3naraeMomn 6a3oebil,
TEeMbl, YMeeT MNPUMEHSTb TeOpeTUYEecKMe CBeAeHMsI ANns aHanusa rnopoeoenilli
npakTU4eckoro Matepuana, B OCHOBHOM AEMOHCTPUPYET FOTOBHOCTb ypo8eHb
NPUMEHATb TeopeTU4eCKne 3HaHn4d B I'IpaKTI/I‘-IeCKOVI OeATernbHOCTH,
O6yyarowulicss He OpUEHTUPYeTCS B TEOpeTUYECKOM MaTepuarne; He
3HAeT OCHOBHbIX MOHATUN M3naraemon TeMbl, HEe yMeeT NPUMEHATb
TeopeTU4ecKkne cBefeHnNs 4ns aHanmsa NpakTMYeckoro Matepuana, He - He 3aumeHo
OEeMOHCTPUPYET TOTOBHOCTb MNPUMEHATH TEOpeTU4eckne 3HaHuA B
I'IpaKTI/IHeCKOVI OeATernbHOCTU.

3aumeHo

19.3. TunoBble KOHTPOSNbHble 3afAaHUsi UMM MHble MaTepuanbl, HeobxoauMmble ANA OLEHKMU
3HaHWW, YMEeHUW, HaBbIKOB U (UNK) onbiTa AeATeNbLHOCTU, XapaKTepusywliue 3Tanbl
t¢hopMmupoBaHUA KOMNeTeHLUN B NpoLecce 0CBOeHMA obpa3oBaTeribHOW NporpaMmmbl



19.

1.
2.
3.

3.1.MepeyeHb BONPOCOB K 3a4eTy:
5 cemecTp
EOMHCTBO TeopeTndeckon 1 akcnepuMeHTanbHon sk,
MeToabl aMnNnpu4ecKoro nccrneaoBaHus.
MeToabl 3aMMMpPUYECKOro U TeopeTUYEecKoro uccrneaoBaHusl; MeTOAdbl TeopeTU4ecKoro

nccrneaoBaHuA.

Hay4HbIn MeTof NO3HaHKUS.

Knaccngukaums unsnyecknx onbiToB Mo UX LENsm 1 pesynbTatam.

O6Lwas xapakrepmucTuka cuctembl y4ebHOro akcnepumMmeHTa.

Cucrtema LKONbHOro h13nMYEeCKoro aKcnepumMeHTa.

Ponb yuntensa B peanusaumm CUCTEMbI LUKOSIbHOTO (OM3NYECKOro 3KCNepUMEHTA.
Buapbl n 0co6eHHOCTM 4EMOHCTPALMOHHOIO SKCNEPUMEHTA.

10. OcHoBHble Npuémbl NpoBeaeHUs nabopaTopHbIX paboT.

11. duanyeckme Nnpnbopbl N NX KNaccuukaumu.

12. O6wume TpeboBaHNa k husmyecknm npmbopam.

13. TpeboBaHua 6€30NacHOCTU K KOHCTPYKLUNKN onM3n4eckmx npubopos.

14. OcHoBHbIe 3Tanbl KOHCTPYMPOBaHUS HU3NYECKUX NPMOOPOB.

15. OcHoBHas AoKyMeHTaLmMsa Ha oumandeckme npmbopsl.

16. O6wume nogxodbl K KOHCTPYMPOBaHUIO y4ebHOro npubopHOro ocHaleHust U3N4ecKoro
kabuHeTa.

17 Kpuctannuueckoe CcTpoeHMe MeTannoB W cnnaBoB. Makpo- ¥ MUKPOCTPYKTypa.

WccnenoBaHme MUKPOCTPYKTYPBbI.

18. MexaHunyeckune cBorcTBa TBEpALIX Ten. OCHOBHbIE METOAbLI UCTLITAHUNA.

19. TexHonornyeckne CBOMCTBa MeTannoB. TexHonornyeckne npoodsol.

20. DU3MKO-XUMMYECKME CBOMCTBA MeTannmyeckmx matepuanos. Kopposus.

21. MeTtannunyeckune cnnasbl. [JuarpamMmmbl COCTOSIHMS CNaBoB.

22. CnnaBbl CBMHEL,-OOBO.

23. *KenesoyrnepoancTble cnnaebl.

24, N3roToBneHne nagenui. Tunsl NpoOn3BOACTB.

25. KadecTtBo nsrotoBneHuns getanen. LLlepoxoBaToCTb NOBEPXHOCTH.

26. TouyHOCTb nsrotosneHus getanen. Keanutet. [Jonycku 1 nocagku.

27. LiBeTHble MeTannbl U cnnaebl.

28. Tepmuyeckasn obpaboTka.

29. lMoBepxHOCTHast o6paboTka MeTannos 1 cnnaBoB. HaHeceHne NoKpbITUA.

30. lMnacTtnyeckue macchl.

31. PesnHoBble MaTepuansi.

32. [peBecuHa 1 gpeBecHble MaTepuansl.

33. Ob6paboTka MaTepuarnoB pe3aHueM.

34. O6paboTka maTepuanoB gaBreHUEM.

35. JInTeé. JluTbeBble OPMbI.

36. Ceapka v peska MeTarnsos.

37. Marka. Hu3ko- BbicOkOTEMMNEPATYpPHas narka.

38. CknevBaHue.

39. C60opoyHble onepaumu.

40. Cuctematnyeckme n criyvarHble NorpeLlHoCT, NPoMaxu.

41. [oBeputenbHbI MHTEPBaN U AOBEPUTENbHAA BEPOSATHOCTb.

42. CHWXeHVe nOrpeLlHoCTM M3MEPEHUs NpU HanmMyuum CnydYamHbIX U CUCTEMaTU4eCKMX
norpeLuHocTeN.

43 Mpadhnyeckoe odopmneHne pesynbTaToB N3MEPEHUN.

44 Mpaduyeckmmn cnocob npeacTaBneHns pe3ynbTaToB 3KCNepMMeEHTa.
45. MynbTumeaninHaa npeseHTaums Kak cnocob npeactaBneHunss pesynbTaTtoB U3NYECKOro
3KcnepumeHTa.

3ayeT B 6, 7, 8 cemecTpax BbICTaBNAETCA MO pe3yrbTaTtam TEKyLUUX 3aHATUN.

Kputepuun oueHku:



- OLleHKa «OTNMIMYHO» BbICTABNAETCA CTYAEHTY, €CMK CTYAEHT OTNIMYHO OPUEHTUPYETCSA
B TEOPETUYECKOM MaTepuarne; yMeeT U3NOXUTb U KOPPEKTHO OLEHUTb pasnuyHble noaxonbl K
nsnaraemomy MaTepuany, cnocobeH cdopMynMpoBaTb M [OokaszaTb COOCTBEHHYK TOYKY
3peHusi; obHapyxnBaeT cBO6OAHOE BNageHUe NoHATUMHBIM anmnapaToM;

- OLEeHKa «XOPOLUO» BbICTaBMSAETCSA CTYAEHTY, €CNN CTYAEHT XOPOLLO OpUEeHTUpYeTCS
B TEOPETUYECKOM MaTepuarne; uMeeT npeacTaBneHne o6 OCHOBHbIX NOAXo4aXx K U3naraemomy
mMaTepuany; 3HaeT onpeaeneHnst OCHOBHbLIX TEOPETUYECKUX NMOHSATUI U3naraemon Tembl;

- OUeHKa «yAOBNETBOPUTENbLHO»BLICTABNSETCS CTYOAEHTY, €Cnu CTYAeHTMOXET
OPVEHTMPOBATLCA B TEOPETUYECKOM MaTepuane; B LENOM WMeeT npeacTaBneHne o6
OCHOBHbIX MOHATUSIX U3riaraeMoii TeMb;

- OUeHKa «HeyOOBNeTBOPUTENbLHO» BbICTABMNAETCA CTYAEHTY, €CN CTYyOeHT He
OPVEHTUPYETCS B TEOPETUYECKOM MaTepuane; He cdgopmMMpoBaHO npeacTaBrneHne o6
OCHOBHbIX MOHATUSAX U3faraemor TEMbI.

19.3.2 MNMepeyeHb NpakTUYECKUX 3agaHUN (NpuMepbl)
1) BbicTynneHuns c coobLieHnsmu.

2) MNpakTtnyeckme paboTbl No pasgenam PUsnKku.

3) BbinonHeHue u 3awuTa npoekTa.

19.3.3 TecTOBbIe 3agaHus
He npeaycmoTpeHbl

19.3.4 MNepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt
He npeaycmoTpeHbl

19.3.5 Tembl KypcOBbIX paboTt
He npegycmoTpeHsb!

19.3.6 Tembl pechepaToB

1. ®usnka gpesHocTu. Lkona ApuctoTtens.

2. dnsnka cpegHEBEKOBDSI.

3. Ponb N.lanunesa B dpopmmnpoBannn omsnkm B COBPEMEHHOM MOHUMAHWUN.

4. [1eMOHCTPaUNOHHbIE SKCNEPUMEHTbLI B CUCTEME LLIKOSTbHOro Yy4ebHOro akcnepumeHTa.

5. ®poHTanbHble nabopaTtopHbie paboThl.

6. dunsnyecknin NPakTMKyM B YCNOBMAX MOAepHU3aumnm obpasoBaHus.

7. Bblgatowmecsa usmyeckmne akCnepMmMeHTbl.

8. HayyHbIn MeToA NO3HaHUS.

9. Copepxanue ctangapta FOCT 28139-89 «Ob6opynoBaHME LLKOMBbHOEY.

10. Knaccudumkauum domsnyeckmnx npubopos LWTAaTHOrO KabruHeTa OU3UKN.

11. TpeboBaHusa K hmnsmnyeckum npnbopam gns cpegHen LIKOnMbI.

12. Ponb camogeaTenbHOro KOHCTPYMPOBaHUSA hmamyeckmx npubopos npu obyyeHun usmke.

13. [Mpubopbl 4na namepeHns Cusibl ANEKTPUYECKOro TOKa.

14. T[pnbopbl ANA n3mepeHus pasmepoBs (LUTaHreHUUPKYb, MUKPOMETP).

15. T[pubopkl ANg namepeHusa TemnepaTypbl.

16. Ponb npubopos B hnamyeckmx nccnegoBaHumsx.

17. MeTogunyeckne npuémbl NnpoBeaeHnst nabopaTopHbIX paboT (penpoayKTUBHBbIN,
UNACTPATUBHBINA, YAaCTUYHO-MOUCKOBLIN, UCCIIEA0BATENbCKUN).

18. TpeboBaHus 6e30MacHOCTM NPU KOHCTPYMPOBaHMM NPUBGOPHOro OCHaLLEHMS

19. CpaBHuTtenbHble TpeboBaHMs K npubopam Ans NpoBeaeHNA AEMOHCTPaLUmK,
nabopaTopHbIX paboT, paboT M3NYECKOro NpaKTUKyMa.

20. TpeboBaHusa 6e3onacHOCTM NpY NPOBEAEHMM NPAKTUYECKMX U SKCNEPUMEHTaNbHbIX paboT.

21. TpeboBaHus npu paboTe C pagno3aNeKTPOHHbIM 000pYAOBaHUEM.

22. TpeboaHusa 6e3onacHoOCTM Npu paboTe Ha KoMMbloTepe.

23. BnwusHue BpeaHbIX M onacHbIX (0akTOpOB Ha OPraHn3M YeroBeka.

24. Vcnonb3oBaHue rpadunyeckoro npeacrasneHns nHgopmauum B pusuke.

25. O6wwe npasmna ogopmreHns rpacmnkos.

26. MaTemaTtunyeckme onepaumm, BbINOHAEMbIE C MOMOLLLIO rPadOUKOB.

27. JlnHeapusauus rpacmnvecknx 3aBUCUMOCTEN.



28. MeToq HaMMeHbLUMX KBagpaToB.

29. TlocTtpoeHue rpadmKoB C Y4ETOM NOrPELUHOCTU U3MEPEHUIA.

30. TlyTu CHWXeHUsa cuctemaTniecKmnx 1 criydamHblX NOrpeLLHOCTEN.

31. MeTtogpl onpegeneHns NpoMaxoB Npu U3IMepPEHUsIX.

32.  ®dusMYecKni CMbICI Knacca TOYHOCTM 3MEKTPON3MEPUTENbHbBIX MPUOOPOB.

33. Wcnonb3oBaHuwe cpeaHUX BENUYMH Npu onpeaeneHnn norpeHocTen nsMepeHumii.

34. OnpegeneHve OCTAaTOMHOMO YMcCna USMEPEHUIN NMPU HaNMYnM cucTeMaTUYeCKon n
CIly4anHOW NOrpeLLHOCTEN.

35. TlorpelHoCT KOCBEHHbIX U3MepeHuii (aHann3 opmMyn pacyéta norpeLlHocTen).

Kputepumn oueHku:

- OUEeHKa «OTSINYHO» BbICTaBNSAETCH 32 CAMOCTOSATENIbHO HanUcaHHbIM pedepar no Teme; ymeHve
n3naratb MaTepuan nocrneaoBaTeNbHO U rPamMoTHO, AenaTb HeobxoanMble 0606LLEHMA U BbIBOADI;

- OUEeHKa «XOpoLo» CTaBUTCHA, ecnu: pedepaT yaoBrneTBOpsieT B OCHOBHOM TpeboBaHMAM Ha
OLEHKY «OTIMYHO», HO MpU 3TOM UMEEeT OAMH U3 HeAOCTaTKOB: B U3MNOXEHWUU: AonylleHbl HebonbLune
npobenbl, He UCKasMBLUME coAdepXaHune pedpeparta; AOoMNyLeHbl OAVH—ABA HeaoveTa Npu OCBELLEeHUN
OCHOBHOrO coepXaHus TeMbl, UCMPaBfEHHbIE NO 3amMevYaHuio nNpenogasaTens; onyweHbl ownbka nnm
bonee AByX HEAOYETOB MPY OCBELLEHMN BTOPOCTEMNEHHbLIX BONPOCOB, KOTOPbIE NEerko UCNpaBnsatoTCcAa no
3amMevaHunto npenogasatens. B pedepate MoxeT ObiTb HEQOCTAaTOMHO MOSIHO pasBepHyTa
aprymeHTaums;

- OUEeHKa «yAOBNEeTBOPUTENbLHO» CTaBUTCH, €CMNU: HEMOMHO UNKU HeMnocneaoBaTeNbHO PackpbITO
cogepxaHue martepuana, HO nokasaHo obLlee NoHMMaHue Bonpoca U NPOAEMOHCTPUPOBAHbI YMEHUS,
AOCTaTOYHble AN AarbHENLWero yCBOeHU Matepuana; UMenucb 3aTpyaHeHUs Unm AonyLieHbl oLwmnoKu
B oOnpegeneHnn MOHATUWA, WCMOMb30BaHUN TEPMWUHOMOINMK, WUCNpPaBfeHHble MOcne 3amMevyaHun
npenogasaTtensi; CTYAEHT He MOXET MPUMEHUTb TEOPUO B HOBOW CUTYyaL K,

- OUEeHKa «HeyaoBNeTBOPUTENbHO» CTaBWUTCS, €CIMU: He pacKkpbiTO OCHOBHOE coAepXaHue
y4yebHOro matepuana; obGHapy)XeHO He3HaHMe WNU HenoHMMaHue Gonblien unu Haubonee BaXHON
YactTm yyebHOro martepuana; AonyweHbl OWWMBKM B onpedeneHun MOHATUA, NPU MUCMOSb30BaHUN
TEPMUHOSNOINK, KOTOPbIE HE MCMNpaBfeHbl MOCre HECKONbKUX 3aMedvyaHuin npenogaBaTens; HapylleHa
norMka B W3NOXEHWM maTepuana, HeT HeobxoauMMbix 0606LeHMn 1 BbIBOAOB; HEOOCTATOYHO
chopMmnpoBaHbl HaBbIKWM MUCbMEHHOM peYn.

19.3.7 Tembl NnpoekToB (NpuMepbl)

TemaTnka u cogepkaHve MpPOeKTHbIX paboT no paspaboTke U3MYECKOro 3IKCnepuMeHTa
onpeaenseTcs B pycrie cneaylowmx obwmx Tem:

1. CtpoeHune BelecTtBa. [BmxeHne u cunbl. Cunbl B npupode. 3akoHbl HbloTOHA. 3aKOHbI
coxpaHeHus. MexaHu4veckne konebaHnsa 1 BOMHbI.

2. BHyTpeHHsa aHeprusa. TennoobmeH. W3meHeHWe arperaTHbIX COCTOSIHUA —BeLlecTBa.
Tennosble gsuratenu.

3. [aBneHue B Xungkoctax u razax. 3akoH lNMackanga. ATmocepHoe gasneHue. 3akoH Apxumeaa.
lMnaBaHwe Ten.

4. OnekTpusauus. OnekTpuyeckoe nore JdnekTpockonbl. [1poOBOOHMKM W AUSMNEKTPUKMA B
ANEKTPUYECKOM nose.

5. Onektpudeckun Tok. [lencteue anektpmnyeckoro Toka. CoeguHeHne npoBogHnkoB. 3akoH Oma.

6. MarHutHoe none. CwunoBble NMHMM MarHuTHoro nond. 3akoH Awmnepa. Cuna JlopeHua.
MarHuTHble CBOMCTBa BELLECTBA.

7. DnekTpomMarHutHasa nHaykums. CamomHaykums. Tokm dyko.

8. OnekTpoHHasi NpOBOAMMOCTb MeTansoB. onynpoBOAHMKN 1 NOMYNPOBOAHMKOBbLIE NPUBOPLI.

9. MNMepemeHHbIN TOK. KonebaTtenbHbi KOHTYp. CBONCTBA 3NEKTPOMArHUTHbIX BOSMH. [puHUMNbI
pagmocBs3u.

10. TleomeTpuyeckas u cusndeckaa ontuka. CeeToBOAbl. VIHTepdepeHuMsa n gudpakums
cBeTa. PoTO3aPPEKT.

MpoeKTbl HanpaBneHbl Ha COBEPLLEHCTBOBaHME npoLecca 06y4eHnss usnku, BKoYatoLLee:

* paspaboTKy M N3roToBEHNe camoaenbHbIX usnyecknx npndopos (PI1), opurnHanbHOro
yyebHoro obopyaoBaHus, npucnocobneHuni;

*  MOAEepHM3aumio LWTaTHbIX NPUBOPOB PU3NYECKOTO KABMHETA;



» paspaboTtky ®I1 n yctponcts, obecnevmBatoLmx NOCTAHOBKY N NPOBEAEHMNE HOBbIX
AEMOHCTPALMOHHbIX 9KCNEPUMEHTOB;

*  YCOBEPLUEHCTBOBAHME 3aBOACKMX NPUOOPOB ANs BbIMNOSTHEHUS 3KCNEPUMEHTA.

* pa3paboTky NpnbOPOB, HY>KHbIX OS5 AKCNEPUMEHTA, HO He BbIMyCKaeMblX 3aBodamu.

« paspaboTKy HOBbIX paboT hn3nNpakTMKyMa U COBEPLLUEHCTBOBAHNE NPOrpamMMHbIX TabopaTopHbIX
paborT;

*  COBEpLUEHCTBOBaHNE OEMOHCTPALNOHHbIX OMNbITOB;

*  NoAroToBKy NpMBOPOB AN AKCNEePUMEHTarnbHbIX 3a4av;

« paspaboTtky @I 1 ycTponcTs, NO3BOMSOLNX OCYLLLECTBUTL NOCTAHOBKY HOBOW NlabopaTopHOM
paboThl;

*  W3roTOBIIEHWE HarnsAaHbIX JUHAMUYECKMX NIlakaToB, aNeKTPUMULMPOBaHHbIX
(MexaHn3MpoBaHHbIX) CTEHAOB, 4ENCTBYIOLMX NOCOOMIA NO N3y4EHUIO PU3NYECKMX MPOLECCOB U
TEXHUYECKNX YCTPOWCTB;

* pa3paboTKy PU3NYECKUX UrpyLLEeK, 4eNCTBNE KOTOPbIX OCHOBAHO Ha U3y4yaeMblX (OU3NYECKNX
3aKoHax v adpekTax;

*  MOAEenMpoBaHME TEXHNUYECKUX YCTPOWUCTB, MaLUUH, NpMOOPOB;

*  MOAenupoBaHWe NPUPOOHbIX SBIIEHWUN;

* pa3paboTKy 06BHEKTOB TEXHMYECKOrO TBOpYECTBa (B TOM Yucne, Ans TEXHUYECKUX BUOOoB
crnoprta).

Kputepun oueHku:

OcHOBHbIe Tpeb6oBaHuSA, NpeabsBNAeMble Ha 3alWMUTe NPOEKTOB:

1. Hannuyme 3Haunmon B uccnegoBaTesibCKOM, TBOPYECKOM NiiaHe npobnembl (3agayn).

2. TpakTnyeckasi, TeopeTudeckas, Mo3HaBaTenbHasi  3HAYMMOCTb  MpeanonaraeMbix
pe3ynbTaToB

3. CamocrtodatenbHasi AeATENbHOCTb Y4YaLLMXCS.

4. OnpeaeneHne KOHEYHbIX Lienen COBMECTHbIX (MHAMBMAOYaNbHbIX) MPOEKTOB.

5. Onpenenenne 6a30BbiX 3HaHWA U3 pa3nU4YHbIX obnacten, HeobxoaAnMbIX AN paboThbl Haa
NPOEKTOM.

6. CTpyKkTypupoBaHWe cogepxaTenbHOM 4acTu npoekta (C  ykasaHMeM  MoaTanHbIX
pe3ynbTaToB).

7. Vicnonb3oBaHue uccregoBaTenbCKMX METOOOB:
onpegeneHne Nnpobnemsl, BbITEKAKOLWMX N3 HEE 3ada4 UCCIeA0BaHus;
BbIABWKEHMNE rMNOTE3bl UX PeELLEeHNs, 00CyXaeHne MeToa0B UccneaoBaHus;
0hOpMINEHNE KOHEYHbIX pPe3yrbTaToB;
aHanu3 nony4YeHHbIX AaHHbIX;
nogBeneHne UTOroB, KOPPEKTUPOBKA, BLIBOAbI.

Mpu 3awmTe npoekTa y4YMTLIBAKOTCA cregylolme KavecTBa CTyAeHTa, noAanexawme
OLleHKe:

e NPaBWUbHOCTb  U3MOXEHMS MaTepuana (onpegensieTca  KOMMYeCTBOM U XapakTepom
dhakTn4eckmx owmnbok);

e CUCTEMATUYHOCTb 3HaHWUS (yMEeHMe NpPOAEMOHCTPMPOBATb CUCTEMY 3HAHWW, MoKasaTb
CUCTEMHbIE CBA3M OTAENbHbIX PU3NYECKNX PAKTOB N KOHCTPYKLMM NPMOOPOB, YCTPOWCTB);

e nonHoTa u rnybuHa oTBeTa (Yy4YMTbIBAETCS KONMYECTBO YCBOEHHbLIX (PU3NYECKMX N TEXHUYECKMX
haKToB, MOHATUM U YMEHME NPUMEHUTE UX NPW aHanM3e KOHKPETHOro npubopa);

e YMeHVe NpeacTaBnsaATb HAayYHOE 3HaHWE B pasnuyHbIX oopmax (CrioBecHasi, MaTemMaTuyeckas,
rpacdhunyeckas);

e BrageHune npodeccnoHanbHon TEPMUHONOMNEN;

e CO3HATENbHOCTb YCBOEHMS MaTepunana;

e MpPaBUIbHOCTb PeYN.

OueHKa «3ayTeHO» BbICTABMSAETCA CTyAEHTYy, €Cnu MnpaBwunbHO BbiNofnHeHO 6onee 70%
KputepmanbHbix TpeboBaHuii;

OueHKa «He 3a4YTeHO» BLICTABMSETCHA CTYAEHTY, €Cnv MpaBuibHO BbINONHEHO MeHee 30%
TpeboBaHui.

19.3.8 TunoBblie 3agaHuA AnNsa opraHM3auMum MHAMBUAYarnbHON PaboThbl
1. CooTHoLweHMe Mexay Hay4YHbIM N y4eOHbIM SKCNEPUMEHTOM.



DyHKUMM y4ebHOro Pr13NYEeCKOro aKCnepmuMeHTa.

Buabl y4ebHoro akcnepumeHTa?

Tunbl 4EMOHCTPALMOHHOIO 3KCNepUMeEHTa.

MeToaunyeckne TpeboBaHUs K AEMOHCTPALUSM.

TpeboBaHUA K TEXHUKE LEMOHCTPUPOBAHUS.

MyTn n cpegcTBa obecneyeHns xopoLen BUAMMOCTM AEMOHCTPALMNA.

NcTopudeckuin npouecc pasgeneHnss MeTodoB HayyHOro MO3HaHUA Ha 3MMNMpUYecKkne u
TeopeTnyeckue.

9. Owmnupuyeckme meToapbl uccnenoBaHus. Knaccmdukaumm akCnepumeHToB. IAMnmpudeckme m
TeopeTnyeckne MeToabl uccrneposaHna. ABCTparpoBaHue, aHanu3 U CUHTE3, UHAYKUMSA U OedyKuus,
MOOenupoBaHue, UCTOpPUYECKUA MeTon. TeopeTnyeckne MeToabl uccriefgoBaHus. HayydHbeln meTopq
NMO3HaHUA.

10. OpraHmnsaums LWKONbHOro omM3n4eckoro akcnepumeHTa. Buabl 4eMOHCTPALMOHHBLIX ONbITOB U
9KCMEPUMEHTOB.

11. OcobOeHHOCTN AeMOHCTPALMOHHOIO 3KCNepUMeEHTA.

12. ®poHTanbHble nabopatopHble paboTbl. [Mpnémbl npoBeaeHus paboT: pPenpOAYKTUBHBIN,
WIAOCTPATUBHBIA 3BPUCTUYECKUI, UCCNEeaoBaTENbCKMN. PUBNYECKMIA MPAKTUKYM. DKCNepuMeHTasnbHbIe
3agaun.

13. BHeknaccHble onbITbl U 3KCNepMMeHTarbHble paboThbl.

14. TpeGoBaHus K y4ebHbIM dun3mMdyeckum npubopam (nNegarornveckne, MeToguyeckue,
TexHn4eckme, TpeboBaHMs 6e30MacHOCTU, 3CTETUYECKME U T.4.).

15. MpobnemHble  ONbITbl, 3JKCMEPUMEHTasnbHble 3adayn, WX Ppofb B  aKTUBM3ALMM
no3HaBaTenbHON AEeATEeNbHOCTM Yyyalwmxcsa.MeTogmka nOCTaHOBKM MNpoGnemMHbix onbiToB. MeToamka
MOCTAHOBKM 3@aHMMaTeNbHbIX OMNbITOB. JKCMEepUMEHTanbHas COCTaBnSAWas peleHns 3agad.
BHeKnacCHbIN 9KCNEePUMEHT.

16. [JokymeHTauusi Ha pmusmdeckme Npubopbl 1 TEXHNYECKOE OCHALLEHME.

17. Mpnbopbl Mo MmexaHuke. [MOpaBnn4eckne M nNHeBMaTU4ECKMe npubopbl U YCTPOMCTBA.
Hacocbl. 3akoHbl HeloTOHa.3aKOHbI COXPaHEHUS B MEXaHMKE.

18. lMpwnbopbl Ana namepeHnsa gaBneHns n TemnepaTypbl.

19. MexaHunyeckne konebaHusa. AnekTpoakycTmyeckme npnbopbi.

20. OnekTpocTaTmka. 3akoHbl MOCTOSTHHOMO TOKa.

21. BakyymHble 1 rasopaspsgHble npubopsi.

22. MonynpoBoaHWKoBbIE NPUBOPLI.

23. VICTOYHUKM 3rekTponuTaHus.

24. Ycunutenu u reHepaTopbl 311IEKTPUYECKNX CUTHArOB.

25. Ontnyeckune npubopsl. MHTepdepeHuns. Oudpakums.

26. CneuuanbHoe 1 HecTaHaapTHoe obopyaoBaHme u Npmbopsbl.

27. TexHornornyeckme oCHOBbI KOHCTPYMPOBAHUSA (PU3NYECKOro aKCNepuMeHTa.

28. KoHcTpyKTOpCKas AOKYMeHTaums.

29. PaspaboTka MeTOAMKM npoBefeHus YyyebHoro akcnepumeHTa. Mcnonb3oBaHue onbiTa
M3BECTHbIX 3KCnepmumeHTaTtopoB. MeToa aHanormn.

30. OnekTpomarHutHaa  uHAyKkuua.ObecnevyeHne  SNEKTPONUTaHUA U OPYrUX  YCrioBWUWA
3KCNepuMeHTa.

31. ObecneyeHne [OCTOBEPHOCTU IKCNEPUMEHTANBbHbBIX Pe3yrbTaToB.

32. TpeboBaHusa TexHukn GesdonacHocTu (TB). MNomelleHns NoBbILWEHHOW ornacHOCTN 1 obLne
npasuna nosefeHus B HUX. OpraHmnsauma 6e3onacHor paboTbl C yHaLMMNCA Ha 3aHATUAX NO PU3MKe.

33. Cucrematnyeckvie 1 criydariHble NorpeLLlHOCTY.

34. MeToavka CHWXEHWSI MOrPELUHOCTU MPU HanMuuM MorpeLuHocTen pasHoro Buaa. OcobeHHocTu
3MNEKTPUYECKNX N3MEPEHUI.

35. ObpaboTka pesynbTatoB nsmepeHun. Ipacmueckoe npeactaBneHne pesyrnbTaTos.

36. Pagpabotka AOKyMeHTaumn no oOpMIIEHMIO Pe3ynbTaToB AKCMEPUMEHTaNbHOM paboTbl (OTYET,
pedbepat, TEXHNYECKoe onmcaHme nabopaTopHOn paboTbl, TE3WChI, CTaTbs).

ONOG RN

Kputepun oueHku:

- OUEHKa «OTNMYHO» BbICTABMNAETCA CTYL4EHTY, €Cnu npaBuibHO BbiNnonHeHO 6Gonee 90%
3aJaHui;

- OUEeHKa «XOpOoLIO» BbICTaBNAETCA CTYAEHTY, eCrin NpaBuIibHO BbiNonHeHo 6onee 70% 3agaHunm;



- OUeHKa «yAOoBNeTBOPUTENIbLHO» BbICTAaBNAETCS CTYAEHTY, €Crnv NpaBuiibHO BbINONHEHO Gonee
50% 3apaHui;

- OueHKa «HeyaoBNeTBOPUTENbHO» BbLICTABMSETCA CTYAEHTY, €CNU NpPaBUITbHO BbINONIHEHO
meHee 50% 3apgaHuni.

- OLEeHKa «3a4YTeHO» BLICTABMSIETCS CTYAEHTY, €CnM NpaBuIibHO BbinonHeHo 6onee 50% 3agaHui;
- OLUEeHKa «He 3a4YTeHO» BbLICTaBMAETCH CTYAEHTY, €CnvM MNpaBuibHO BbINONHEHO MeHee 50%
3agaHunn.

19.4. MeToaunyeckue MaTepuanbl, onpegensrowme npoueaypbl oueHMBaHUA 3|-|a|-|m7|, yMeHVIVI,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapakTepuslyrnLwux 3Tanbl (*)OpMVIpOBaHVIﬂ KOMMNeTeHUUn

OueHkKa 3HaHu, YMEHNIN N HABbLIKOB, XapaKTepuaylLas aTansl OPMMPOBAHNA KOMMNETEHLINA B
pamKax W3y4YeHus OUCUMNAMHBI OCYLLECTBMASIETCS B XOA4E€ TeKywen W NpoOMEXyTOYHOM
aTTecTauun.

TeKyLWnin KOHTPONb YCNEBaeMOCTU MPOBOAUTCA B COOTBETCTBUM C [lonoxeHnem o Tekyllewn
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuteTa. TekylMin KOHTPOSb YCneBaeMoCTn npoBoauTcs B copmax:
ppoHMarsbHbIX 0rMpPOCO8, MPOEKMos, uUHOUsUOyasibHbIX 3adaHul, peghepamos, OO0K1ados.
Kputepun oueHnBaHma NnpuBeaeHb! BbILLE.

MpomexyTouHaa atTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcs No NporpammMam BbicLero obpasoBaHus.
KOHTpOMbHO-M3MepUuTENnbHblE MaTepuarnbl NPOMEXYTOYHOM aTTecTauun BKNH4YalT B cebs
TeopeTudeckne BOMPOCHl, MO3BOMSAIOWMNE OUEHUTb YPOBEHb MOSIyYEHHbIX 3HAHUA ¢
npakTu4yeckoe 3agaHve, MNO3BOSIAKLWEE OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oOueHuBaAHUN UCMOMb3YITCSA KadeCTBEHHblEe LWKanbl OueHOK. KpuTepuu oueHMBaHus
npvBeaeHb! BbiLLE.



