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1.IlepeueHb KOMIIETEHIIMH C YKa3aHUEM 3TaloB X (OPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa30BaTeNbHON MPOTrPaAMMBbI

1

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Otansl GopMHUPOBAHUS

YK-1. Cioco6eH ocyIecTBIsATh MOUCK, KPUTUUECKUA aHAIIU3 U
CHUHTE3 WH(POpPMAIUK, MPUMCHITh CHUCTEMHBIA TOIXOJ s
pelIeHUs TOCTAaBJICHHBIX 3a/ay.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

YK-9. Cnocoben ucnonb3oBaTh 0a30oBble Ae(eKTONIOTHYECKHE
3HAHU B COLMAIIBHOM M IpodecCHOHATIBHOM cepax.

1.PaboTa Ha y4eOHBIX 3aHITHSIIX
2.CamMocTosiTeNbHas paboTa

NIIK-3.  CmocobeH  oCymecTBISATH  NMPOGECCHOHATHHYIO
NEeSITEBHOCTbD, HaIpaBJICHHYIO Ha JIOCTHKEHUE
00pa30BaTeNbHBIX PE3YJIbTATOB 00YUAIOIINUXCS B COOTBETCTBHUHU C
TpeOOBaHUSIMU ®denepaabHOTO roCy/1apCTBEHHOIO

O6pa30BaTeJ'II>HOFO CTaHaapTa.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

2. Onucanue noka3aTesne u KpUTEPUEB OLICHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX JTaIax
uX (OpMUPOBAHUS, OMMCAHUE IIKAJT OLEHUBAHUS

2

OuenuBa | YpoBeHb Orarsl Onucanue nokasaresnei Kpurepun | Ilkana
emble | chopmup | popmupoBa OLICHUBAH | OIICHHBAH
KOMIIETE€ | OBaHHOC HUS ust ust
30002071 TH
YK-1 [ToporoB | 1.PaGora Ha | 3HaTh: CIocoObl noucka, | Ompocsl, | lkana
BIiA Y4eOHBIX KPUTUYECKOTO aHajiu3a W CHHTE3a | MPOBEpPKa | OLIEHUBAH
3aHATUAX nH(pOpMaLIUY, MPUMEHITh CUCTEMHBIN | JOMAIlHUA | Us
2.CaMocCTOsI | OAXOMA JJIS PEIICHUS] TOCTABJICHHBIX | X 3aJJaHUM, | OMIPOCOB,
TebHAs 3alad B TPOEKTHOM JIeATENbHOCTH | 1aboparop | ImKaia
paborta yJammxcs 1no Gusmke. HbIE OIICHUBAH
Ymeer: OCYLIECTBIISITh MOUCK, | paboThI, | U
KPUTUYECKUI  aHalM3 U  CHHTE3 | TECTHPOBA | JIOMAITHU
nH(pOpMaILIUY, TPUMEHSITh CUCTEMHBII HUE X
MOAXO JUIsl PEIICHHs] TTOCTaBICHHBIX 3a/IaHuH,
3a/1ad B TIPOEKTHOM JI€ATEIbHOCTH IKasna
ydaruxcs no gpusuke. OLICHUBaH
ust
naboparo
PHBIX
paoor,
IKasna
OLICHUBaH
ust
TECTUPOBA
HUS

1 YkasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAEeHHOMN PM/,

2 YKa3sblBaeTca MHGOPMaLMA B COOTBETCTBUM C YTBEPXKAEHHOM P/




[Mponsun | 1.PaGora Ha | 3HaTh: CIIOCOOBI noucka, | Ompocsl, | [lkana
YTBIN y4eOHBIX KPUTHYECKOTO aHaJIM3a W CHHTE3a | NMPOBEpKa | OLIEHUBAH
3aHATHUAX uHbOpMalUY, TPUMEHATh CUCTEMHBIN | JOMAIIHU | UA
2.CamoCTOs | MOJIXOM ISl PEIICHHs MOCTaBJICHHBIX | X 3a/laHHM, | OIPOCOB,
TEJIbHAS 3aJad B TPOEKTHON JEATETbHOCTH | MOCEIICHH | IIKaia
pabora ydarnmxcst o (pu3uKe. e, OLICHUBaH
VYmeer: OCYILECTBIISATh NOUCK, | JabopaTop | us
KPUTUYECKUH  aHalmM3 ©  CHHTE3 HBIC JTOMAITHA
uHpOpMalMY, TPUMEHATh CUCTEMHBIN | paboThl, | X
MOJXOJ JJISl PEIICHHs IOCTABJICHHBIX | MPaKTHYeC | 3aJaHuH,
3aJa4 B TPOCKTHOH JIESTENbHOCTH Kast IIKana
ydarnmxcst o (pu3uKe. MOJITOTOBK | OI[CHUBAH
Brnanets: CHOCOOHOCTBIO a ust
OCYIIECTBIIATh TOUCK, KPUTUYECKHUH TECTUPOBA
aHamM3 W cuHTe3  HMH(OpMaIu, HUS,
NPUMEHATh CHUCTEMHBIH IMOJIXOM IS IIKajia
pelieHusl TOCTaBJICHHBIX 3a1ad B OLICHUBaH
MPOEKTHON AEATEIBHOCTH YYaIIUXCS ust
1o u3HKe. nabopaTo
PHBIX
pabor,
IKasna
OLICHHBaH
usi
IpaKkTHIe
CKOH
HOJITOTOB
KU
YK -9 [ToporoB | 1.Pabota Ha | 3Hath: Oa3oBble aedekTonsornyeckue | Onpocel, | kana
BIN yueOHBIX 3HaHUS B MPOCKTHOM JEeSATETbHOCTH | IPOBEPKA | OLEHMBAH
3aHATHUSX. y4dammxcs o Qusmuke. JOMAIIHU | Us
2.Camoctos | YMeeT:  OCyWIeCTBIATh  0a30BbI€ | X 33JJaHUM, | ONIPOCOB,
TEJbHAS nedexTonornyeckue 3HaHUS B | Taboparop | mKkana
pabora. MIPOEKTHON JESTENbHOCTH YYalIUXCs | Hble OLIEHUBaH
o (usuke. paboTHl, us
TECTUPOBA | JOMAITHU
HUe X
3aJIaHHMH,
IIKaia
OLIEHUBaH
ust
nmabopato
PHBIX
pabor,
IKaia
OILIEHUBaH
ust
TECTHPOBa

HHA




[TponBun | 1.Pabota Ha | 3HaTh: 06a3oBble nedexTonorunueckue | Ompocel, | Ilkama
YTBIN y4eOHBIX 3HaHHUA B MPOEKTHON [EATENbHOCTH | IPOBEPKA | OLICHUBAH
3aHATHUAX ydamuxcs mo pusuke. JOMAIITHU | UA
2.Camocrtos | Ymeer: OCYIIECTBIATh  0a30BBIC | X 3aJaHUH, | OTIPOCOB,
TEJIbHAS nedexronornyeckue 3HaHUS B | IOCEIICHN | IIKaJa
paboTta MIPOEKTHOM JEsTeNbHOCTH Y4Yallluxcs | €, OLICHUBaH
o (usuke. nabopatop | us
Brnagerts: 0a30BBIMU | HbIE JOMaIITHU
Ne(QEeKTONOTUYeCKUMH ~ 3HaHUS B | pabOTHI, X
MIPOEKTHON JESATeNbHOCTH Y4YalllUXCsl | IpaKTHUYeC | 3aJaHuil,
o Qusuke. Kast IKasna
MOJTOTOBK | OLICHUBaH
a ust
TECTHUPOBa
HUS,
IKaza
OLICHUBaH
ust
nabopaTo
PHBIX
pabor,
IKasna
OLICHUBaH
ust
MpaKTH4ie
CKOH
MOATOTOB
KH
JITK-3 [Toporos | 1.PaGota Ha | 3HaTh: OCHOBHEIE BUJbI | Onpochl, IIIxana
BIiA y4eOHBIX npodeccnoHanbHOM  JEATEeIbHOCTH, | IPOBEPKA | OLICHUBAH
3aHATHUSX. HaIpaBJICHHON Ha  JIOCTMDKEHHE | TOMAlTHH | UA
2.CamocTos | 00pa3oBaTeIbHBIX pe3yabTAaTOB | X 33JaHUH, | OIIPOCOB,
TEJbHAS oOydarolmuxcsi B COOTBETCTBUU C | JlabopaTop | IIKaya
pabora. TpeOOBaHUSAMU ®denepallbHOTO | HBIE OLICHUBaH
rOCyJJapCTBEHHOTO 00pa3oBaTeiIbHOIO | paboTHl, ust
CTaHJapTa B MPOCKTHOM NESTETHLHOCTH | TECTHPOBA | TOMAIIHU
ydaruxcs no gpusuke. HUE X
Ywmeer: OCYILIECTBISATh 3a1aHuMH,
npo(EeCCUOHATIBHYIO  JIeATENIbHOCTD, IKaza
HamlpaBJICHHYI0  Ha  JIOCTH)KCHHUE OLIEHUBaH
00pa3oBaTeNbHBIX pE3yIbTaToOB ust
o0yJaromuxcss B COOTBETCTBUU C naboparo
TpeOOBaHUSAMHU ®denepallbHOTO PHBIX
TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO pabor,
CTaH/apTa B MPOEKTHOU JESATEIHHOCTH IKanza
ydammxcs mo pusmuke. OILIEHUBaH
ust
TECTHPOBa

HHA




[Mponsun | 1.PaGora Ha | 3HaTh: OCHOBHBIC BUJbI | Onpocsl, ITxana
YTBIN y4eOHBIX npodeccuoHabHOM ~ J1€ATEIbHOCTH, | IPOBEPKA | OLICHUBAH
3aHITHIX HaIpaBJICHHOM HA  JIOCTMDKCHHUE | TOMAIIHU | UA
2.Camoctost | 0Opa3oBaTeIbHBIX pE3yJIbTATOB | X 3aJlaHUH, | OMPOCOB,
TeTbHAS oOydJaromuxcsi B COOTBETCTBUU C | TIOCEUICHH | IIKaJia
paboTta TpeOOBaHUSIMU ®denepalibHOTO | €, OLICHUBaH
rOCy/IapCTBEHHOT0 00pa30BaTENILHOTO | J1abopaTop | ust
CTaHJapTa B MPOEKTHOW NEATEIbHOCTH | HbIE JOMaIITHU
ydanuxcs mo pusuke. paboThI, X
Ymeer: OCYIIECTBIISITh | IPAKTUYEC | 3a/laHUMH,
npoecCHOHAIbHYIO  JIeATEIBHOCTD, | Kas IKana
HampaBJICHHYI0O ~ Ha  JIOCTHKEHHUE | MOJATOTOBK | OLICHUBAH
00pa3oBaTeNbHBIX pE3yJIbTATOB | @ ust
o0Oydarolmuxcsi B COOTBETCTBUU C TECTHUPOBa
TpeOOBaHUSIMU ®denepallbHOTO HUS,
roCy/IapCTBEHHOTO0 00pa30BaTebHOTO IKaza
CTaH/IapTa B MPOCKTHOM JIEATEIHBHOCTH OIICHUBAH
yYaIuxcs 1Mo pu3mKe. ust
Biagers: CIIOCOOHOCTBIO nabopaTo
OCYIIECTBIISITE  MPOECCHOHATBHYIO PHBIX
NeSITeNIbHOCTh,  HANpaBICHHYIO  Ha pabor,
JOCTHKCHHE 00pa3oBaTeIbHBIX IKanza
pE3yNIbTaToOB o0yJaromuxcs B OLICHUBaH
COOTBETCTBUM  C  TpeOOBAHHSIMHU ust
denepallbHOTO roCyAapCTBEHHOTO MpaKTH4ie
o0pa3oBaTeNbHOTO  CTaHIApTa B CKOI
MIPOEKTHON JESATENbHOCTH YYallluXCs MOATOTOB
1o Gu3MKe. K1
Onucanue mkaia OLEHUBaHUS
[IIxaya oLleHMBaHUs ONPOCOB
Kpurepun onienuBanus MakcumanbHOE

KOJINYECTBO OAJIJIOB

YcBOoeHHME MaTepHaa, IPeayCMOTPEHHOTO MPOrPaMMON 2
YMeHue BBIOJIHATD 33JaHusl, IPEAYCMOTPEHHBIE IPOrPaMMOi 2
N3ydeHne autepaTypsl, IpeyCMOTPEHHON NpOrpaMMon 2
WN3yuyenne yuebnoit sureparypol, WHTEPHET —  pecypcos, 2
IIPEyCMOTPEHHBIX IPOrPAMMON

YMeHue camocTOATENbHO (OPMYJIUPOBATh BHIBOJBI MO IpoOieMam, 2
IIPEyCMOTPEHHBIM POTPaMMON

VY CTHBII OTBET CTYZ€HTa 3aCUUTBIBACTCSA, €CIIM OH HaOpas He MeHee 3 0aoB.
[ITkana oneHMBaHUS JOMAIITHETO 3alaHUS
Kpurepun oniennBanus MakcumanbsHOe

KOJINUECTBO OaJlJIOB

Onwucanus nefcTBus npudoOpoB

2

Onucanue TeXHUYSCKHUX XAPAKTCPUCTHUK HpI/I60p0B

2




Onucanue 3KCIEPUMEHTAIBHON YCTaHOBKH 2

Onucanne PU3NIECKOTro IKCIIEPUMEHTA 2
Omnwucanue npennojaraeMpix pe3yabTaToB (PU3HMUECKOT0 IKCIIEPUMEHTA 2
IIIxana OICHHMBAHUS TCCTHUPOBAHUA
Kputepuu onennBanus MakcumanbHoe
KOJINYECTBO 0aJIIOB

3HaHue co/iepKaHus yaeOHOro MaTepuaa 2
YMeHue npuMeHsITh 3HaHUSI B 3HAKOMOM CUTYyaluK 2
YMeHue NpUMEHSITh 3HaHUsI B U3MEHEHHOW CUTYalluu 2
YMeHue npuMeHsITh 3HaHUSI B HE3HAKOMOM CUTYalluu 2
YMeHue penath 3a1a4 UCCIIEI0BATENICKOTO XapakTepa 2

ITIxana OLCHHUBAHUA HpaKTI/I‘IGCKOﬁ IIOJATOTOBKH.

Kputepuu onieHuBaHus bamibt
Ecnu crynent Beimonnuia 71-90% ot Bcex 1abopaTopHbIX paboT 16-20
Ecnu crynent Bomoaana 51-70% ot Bcex 1abopaTopHBIX padoT 11-15
Ecnu crynent Beimonnuia 31-50% ot Bcex 1abopaTopHbIX paboT 6-10
Ecmu crynent Boimosana 0-30% ot Beex 1a00paTopHBIX padboT 0-5

[IIkana oneHuBaHusl 1TaOOPATOPHOM padOTHI
Kpurepuu onienuBanus MaxkcumasnbHOe
KOJIMYECTBO OaJIJIOB

DopMyIUpOBaHUE TEMBI JIA0OPATOPHOU pabOThI B
@dopmMysIupoBaHHE 1eJIU JIAOOPATOPHON PabOTHI 5
OnpeneneHue CpeCTB U3MEPEHHUIM U MaTEpPUAJIOB B
Brimonnenne naboparopHoil pabOThl B COOTBETCTBHH C TOPSIKOM 5
BBITIOJTHCHMSI
dopmynupoBaHUe BbIBOJA 5

3. KouTpoJsibHbIE 3a7aHUs WM WHBIE MaTepHayibl, HEOOXOJIUMBIC JIJIi OIEHKU 3HAHUMH,
YMEHUW, HaBBIKOB W (WJM) ONbITa JIEITEIBHOCTH, XapaKTePU3YIOIIUX  ATarbl
(dhopMHUpOBaHUS KOMIIETSHIINI B TIPOIlecce OCBOSHUST 00pa30BaTEIbLHOM MPOTPaMMBbl

Texkyumii KOHTPOJIb

VYK-1. CrnocobeH oCymecTBIATh MOUCK, KPUTUYECKHM aHAW3 U CHUHTE3 WHGOpPMAIINH,
MPUMEHSATH CUCTEMHBIHN TIOIXOT TSI PEIICHUS TIOCTABICHHBIX 3a71a4.

3HaTh: CHOCOOBI MOMCKA, KPUTUYECKOTO aHajdu3a W CUHTE3a MHPOpMAlUH, MPUMEHSTH
CUCTEMHBIN TMOJXOJ MJisi pPEIIeHUs] IMOCTABJIEHHBIX 3aJad B MPOEKTHOW AESTENbHOCTU
yyaluxcs no pu3mke.



3amaHusi, HeoOXoauMble I oleHuMBaHUs chopmupoBanHoctTH YK-1 Ha moporoom
YpPOBHE

Ilepeuenb BOpOCOB 17151 TECTOBBIX 33 JaHUU
1. YcraHOBUTE COOTBETCTBUE MEX/TY BUJAMU IPOECKTOB M UX IPHUMEPAMH:

Buapl mpoexToB ITpumepsl
A) Ucropus pa3Butusi GU3NKU 1) ITpousBoacTBO, IEpeaya U UCIOJIb30BaHHE
3JEKTPUUYECKON SHEPTrUn

b) ®usuyeckue MeTOABI  HCCIENOBaHUA | 2) DKCIEePUMEHTAIBHOE OTKPBITHE
IIPUPOJIbI 3JE€KTPOMAarHUTHBIX BOJIH

B) IlpakTtuueckue npuinoxkeHus ¢uszndeckux | 3) M3MepeHne BpeMeHU peaKIiK 4eoBeKa Ha
3HaHUI 3BYKOBBIE CUTHAJIBI

A b B

3amanus, HEOOXOAUMBIE MJisi OlleHUBaHUS copmupoBaHHOCTH YK-1 Ha mpoaBuHyTOM
YPOBHE

[IepeueHp BOPOCOB Jis1 TECTOBBIX 3a/laHUI

1. YcranoBuTe npaBUiIbHYIO MTOCJIEA0BATEILHOCTD BBIIOJIHEHHS Y4€OHOTO MPOEKTa:
1) 3amura npoekra

2) IloctaHoBKa y4eOHOM TPOOIEMBI

3) Onpenenenue TUNa TPOCKTa

4) ®opMyaupoBaHUE LETU U 33/1a4d MPOEKTA

5) IHouck u ordop uHPoOpManuu

6) CuctemaTu3alys U aHaJIu3 COOPaHHOTO MaTepuaia

YMeer: oCcymiecTBIsATh MOUCK, KPUTUUECKUN aHalu3 W CUHTE3 MHGOpMAINH, TPUMEHSTh
CUCTEMHBIM TOJXOJ] MJisi PEIICHUs] TMOCTABJICHHBIX 33Jlad B MPOEKTHOW JCSTEIbHOCTU
y4amuxcs no pu3mke.

3amanusi, HEOOXOoAMMBIE ISl oOlleHuBaHHWs cdopmupoBaHHOcTH YK-1 Ha moporoBom
YPOBHE

IlepeueHb BONpOCOB JJ1s1 TECTOBBIX 3aJaHUM

1. HonosHure ¢ppa3y HEJOCTAIOMIUMH CIOBaAMHU:

«YuebHuiti npoekm — BUJT CAMOCTOATEIILHOM JICSITEIIbHOCTH,
HaIpaBJICHHBIN Ha pellIeHHEe KOHKPETHOW yueOHO-TI03HABATENbHOM Mpo0OIeMbl, Ha
JOCTHXKEHUE ONTUMAIbHBIM CITIOCOOOM 3apaHee 3arIaHuPOBAaHHOTO B
TEYEHHE ONPEAETEHHOTO MPOMEKYTKA BPEMEHN»




3ananus, HeOOXoauMBbIe NJsi olleHMBaHusA copmupoBaHHocTu YK-1 Ha mpoaBuHyTOM
YPOBHE

IlepeueHnb BONpOCOB JIj1sl TECTOBBIX 3a/JaHUIM
1. Huxe nmpuBeneHb OCHOBHBIC BUIBI ISATCILHOCTH YUAIIUXCS TTPU padoTe
HaJ| y4eOHBIMH MPOCKTaMU (UCCIIETOBAHUSAMH ) TT0 (PU3HUKE IKCIIEPUMEHTATHHOTO
xapakrtepa. ckitounTe HeBEpHbIC MPUMEDBI.
1) 3mepenne GuU3HUeCcKOi BEITMUUHBI,
2) OnbBITHOE MOATBEPKICHHUE WIIN ONTPOBEP)KEHHUE BBIJIBUTACMBIX THIIOTE3,
3) Onucanue NpeabICTOPUN (PU3MUECKOTO OTKPBITHS.
4) VcripITaHWE MOJICITH TEXHHUUECKOTO 00BEKTA B ICHCTBUU.

Bnagerb: cHOCOOHOCTBIO OCYIIECTBISATH IOUCK, KPUTHYECKUI aHaiu3 U CHHTE3
nH(pOpManuKY, NPUMEHITh CHUCTEMHBIA MOAXOJA ISl PELIEHUS IOCTAaBJICHHBIX 3a7a4 B
MIPOEKTHOM IEATETbHOCTH YYaIlUXCs M0 (PUBHKE.

3aganus, HEOOXOUMBbIE IJisi OUEHUBAaHUS cPopmupoBaHHOCTH YK-1 Ha mpoaBuHYyTOM
YPOBHE

[Tepedens 3anaHmil AJIs1 TPAKTUUECKON MTOATOTOBKHU
1. Or1eHKa pe3yIbTaTOB BBIMOJHEHHS YU€OHOTO MPOEKTa.

YK-9. CnocobeH ucrnosib3oBaTh 0a30Bble Je(PEKTOTIOTMUECKUE 3HAHMS B COLIMAIBHON WU
npodecCUOHANIbHOM cdhepax.

3HatTh: 0a30Bble Ne(PEKTOJIOTMYECKUE 3HAHUS B MPOEKTHON AEATEIbHOCTU YyYallUXcs IO
¢dusuke.
3aganusi, HEOOXOAUMBbIE sl OLEHHMBaHUS chopmupoBaHHOCTH YK-9 Ha mnoporoBom
YPOBHE

[lepedyenb BOMpOCOB /1Jisi TECTOBBIX 3aJIaHUN
1. YcraHoBuTe MOCIEN0BATENBHOCTD BBIOJIHEHUS 3aKJIFOUUTENLHOTO ATana padoThl
HaJl y4€OHBIM MTPOEKTOM:

1) [TonBeneHue UTOTOB.
2)  OrmpeneneHue TEPCICKTHB AalbHEHIEH pabOThI, pa3paboTKa MPaKTHUYECCKUX
PEKOMEH TAIH.

3)  CocraBienue OTYETOB.
4)  OOcCyKIeHUE U OI[CHKA BBICTYIUICHUIA.
5) IIpoBencuue pedackcHu U camoaHaan3a y4eOHOU AeITEIbHOCTH.



3ajgaHusi, HEOOXOIUMBIEC MJia OlleHHBaHUs chopmupoBaHHocTH YK-9 Ha npoaBuHYyTOM
YpPOBHE

Ilepeuenb BOompocoB Jy1s onpoca
1.0mnpenenenre NOHATUS «YUEOHBIA TPOEKT.
2.0mnpeneneHne MoHITHS «y4eOHOEe UCCIIEOBAHNE.

YMeer: ocylecTBIsITh 0a30BbIe AEPEKTONIOTMUYECKUE 3HAHUS B MPOEKTHON JEATEIBHOCTU
y4daiuxcs o Qpusuke.

3agaHus, HEoOXOAuWMbIC I oleHuBaHUS chopMupoBaHHocTn YK-9 Ha moporoBom
YPOBHE.

Ilepeuenb BOmpocoB 1S onpoca
1.Busibl yueOHOTO MpOEKTa.
2.Bunpl yueOHOTO HCcae10BaHusl.

3ananus, HeoOXoAmMble A oreHuBaHus copmupoBanHocTH YK-9 Ha mponBuHyTOM
YPOBHE

[lepedenn BOMpPOCOB JIJIst OMpoca
1.0cobeHHOCTH OpraHu3aliKi Y4eOHOTO MPOEKTa MO (PU3HUKE.

Brnanets: 0a30BbIMU 1€PEKTOTOTMYECKUMU 3HAHUS B IPOCKTHOM ACSATEIBHOCTH YUaIIUXCS
o ¢pusmKe.

3amanusi, HEOOXOAUMBIE MJisi OlleHWBaHUS copmupoBaHHOocTH YK-9 Ha mpoaBuHyTOM
YpOBHE

[Tepedens 3anannil AJ1s1 TPAKTUUECKON MTOATOTOBKHU
1. OueHka pe3yabTaTOB BBIMOJIHEHUS! y4€OHOTO UCCIIEIOBAHUS.

JIIK-3. CnocoOeH ocymecTBIsITh Tpo(hecCHOHATBHYIO AeSTENbHOCTh, HAMPABIECHHYIO HA
JOCTH)KEHHE 00pa30oBaTENbHBIX PE3yJbTaTOB OOyYarOUNIMXCS B COOTBETCTBUM C
TpeboBaHusIMU DeepabHOr0 rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA.

3HaTh: OCHOBHBIC BHABI NPOGECCHOHAIBHOW JEATCIBHOCTH, HANpaBICHHONW Ha
JOCTIDKEHHE 00pa3oBaTeNbHBIX PE3yJIbTaTOB OOYyYarOMIMXCS B  COOTBETCTBHH C
TpeboBanusiMu  DeepadbHOTO TOCYMAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa B
MIPOEKTHOM JIEATETLHOCTH YYAIIUXCS 10 (PU3HKE.

3aganus, HeoOXoauMmble s ouleHuBaHus chopmupoBanHoctu JIIIK-3 Ha moporoBom
YPOBHE



[TepeyeHp BOMPOCOB 1S OIpoca
1.0cobeHHOCTH OpraHu3auK Y9eOHOTO UCCIEA0BaHMS 0 (PU3UKeE.

3ananusi, HeoOXoauMble a7 oueHuBaHusi copmupoBannoctu [I1K-3 Ha mpoasunyTOM
YpOBHE

Ilepeuens BOopocoB Ju1s onpoca
1. DTansl BBINOIHEHHS y4€OHOTO MPOEKTA.

VYMmeeT:  oCyWEeCTBIATh  NPO(ECCUOHATIBHYIO  JESATEIBHOCTb, HAIpPAaBICHHYIO  Ha
JOCTHKEHHE OOpa30BaTENbHBIX PE3yJIbTaTOB OOyYarOIIMXCS B  COOTBETCTBUM C
TpeOoBanusiMu  DenepanbHOro rocyAapcTBEHHOro 00pa3oBaTeNbHOTO CTaHAapTa B
MPOEKTHOH JIeATEIbHOCTH YUaIluXcs 1Mo PU3HKeE.

3ananus, HeoOxomumble i oneHuBaHus chopmupoanHoctu [I1K-3 Ha moporoBom
YPOBHE

ITepedyenb BOmpoCOB AJis1 ompoca
1.2tamnbl BBINOJHEHUSI y4eOHOTO UCCIIEI0BAHMUS.

3ananus, HeoOXoanMble ams oueHuBaHusi copmupoBanHoctu [I1K-3 na mpoasunyTOM
YPOBHE

IIpumep romamHero 3ajaHus 0 JUCLUIUIMHE
Omnpenenenue yCKOPEHUsI CHIIbI TSDKECTH B 3aBUCHMOCTH OT IIUPOTHI MECTHOCTH.
IIpubopul u npunadnexcnocmu: MateMaTnyecKuil MasiTHUK, CEKYHIOMEP.
Lenv pabomul:
1. OcBoeHue NpeIoKeHHOr0 METo/1a OnpeneneHus g.
2. OnpeneneHne yCKOPEHUs CHITbI TSXKECTH B MOCKBe.

Kpamxas meopus.
Ha teno, Haxossieecst Ha TOBEPXHOCTH 3€MJIH, IEUCTBYET CUiia TSrotenus F,

HarnpaBJyieHHas K neHTpy 3emiu (puc.l). Cocrapsioiias JTaHHOW CHIIbI

2 2,.2 2
mv mw-r 41T
Fp=—=——= w?mRcosp = m-——Rcosg (1)

rjie M - macca tena. 1 — nepuoj oOpaiieHus. 3eMiu BOKpPYT cBoel ocu (CyTku), R -
paaunyc 3eMiu, ¢ - mrpoTa JaHHoTo Mecta. Cama cuna F onpenensercst o 3aKoHy

TATOTEHUsI 0 popmyJie
Mm
F=y— (2)
rae M - macca 3emum, m - Macca tena, R - paguyc 3emin,




s o
o
Puc.1 Cxema pacrnosiokeHus Tena OTHOCUTEIBHO 3eMIIH

Y - rpaButannonHas noctossiHHas. Cocrapistomas P HanpaBieHa 1o oTBeCHOM
auHUY (HE K UEHTPY 3eMiTn). DTy CUITy, IPUIOKEHHYIO K TeTy, Ha3bIBAIOT CUIIOHN TSHKECTH.
[Tosinenue coctapisitonux F u P 00ycioBieHo HEMHEPIMATbHOCTBIO CUCTEMBI OTCUETA
"3emnsa". Kak BusHo u3 puc.l, cuna tsxectu P coBnanaer ¢ cuioit tarorenus F Toiapko Ha
MOIt0Ccax I 3emuu, T. K. Fi = 0. HaubompIiee pa3nmuune CHIT TATOTCHUS H TSHKECTH
HaOII0AaeTCs Ha YKBATOPE, T. K. F1 MakcuMaibHa, HO COCTaBIIIET MEHbILIE
0,4% cunsl TsKecTU. [103TOMY BO MHOTHX CTydasiX MOXKHO AOMYCTUTh, 4yTo F=P. Toraa
UMeEEM

= M -
P=yoz=4gm ()
rae Ry - cpenunii paguyc 3emun, paBHbIil 637*10%Mm.
M 9.8 M
g= ng T2

BekTop g xapakTepusyeT rpaBUTAlMOHHOE HoJie 3eMin. B Kaxk10li TOYKe IPOCTPaHCTBA
OH OMpEeeIAeTCA TOJIBKO pa3MepaMu U GopMoil 3eMiTu, a TaKkKe pacrpeeICHUEM
BEIIECTBA B HEM.

[105TOMy TOYHBIE U3MEPEHUS g MO3BOJISIOT CYIUTh O HAIUYHMHU ILIOTHBIX 0OPa30BaHUl B
3€MHOU KOpE.

Yemanoska u memoouka usmeperu.

Jliist orpeieNieHusl YCKOPEHHS § CHJIbI TAKECTH B JAHHON paboTe UCHIONb3YeTCs
MaTeMaTU4YeCKUil MaaTHUK (puc. 2). [Ipu ManbIX yriax OTKJIOHEHHUS pOJb KBA3UYNPYTrou
CUJIBI OYJIET UTpath

P, = Psina = mga — kx (4)

Puc.2 Pacnpenenenve cui B MAaTEMAaTUHYECKOM MAsITHUKE
Kaxk moka3spiBaet Teopus, mepruo KojaeOaHuii MaTeMaTHIECKOr0 MasTHUKA PaBEH



T =2n \E ()

riae | — mmHa MaTeMaTHYecKkoro MasTHHKA, (J - YCKOPEHHE CHITBI TSDKeCTH. Ecii u3mMepuTh
T u l. T0o u3 (5) MokHO onpeaenuTh ¢. B manHO paboTe H3MEPSIOT MIEPHO KOJIeOaH A
JUTMHHOTO Y KOPOTKOT'O MasiTHUKOB. Y CTAHOBKA MMO3BOJISIET MEHSATH JITIMHY MasTHUKA.
JlonmycTum, 4TO IJIMHA KOPOTKOrO MasTHUKA |, To ero mepuon Oyxaer

T, = Zn\/g (6)

,l+h
Ecmu mymmaa gmuaHOro MastHuka |+h, To ero mepuon Oyner T; = 21 5 (7)

Bo3ssenem o6e yactu (6) u (7) B KBaapart u paSPCHII/IM otHocurenabHo |+h u |. Torma

_Tig _T3g
nonmyunmM [+ h = e ®u I= —4n2 9)
[Tocie moICTAaHOBKY MOJTydacM (Tzz—g) +h = Iig (10)
, 472 47?2
4m“h

N3 (10) momyuum, 9to g = T (11)
112

rie h - pa3HOCTh UTHMH KOPOTKOTO U ITTMHHOTO MasiTHUKOB. [Ipr 3TOM MOXHO U3MEPUTH
TOJIBKO Pa3HOCTH JUTHH h.

1. ITpuBeauTe MasTHUK B COCTOSIHUE DPABHOBECUS U BBIBEIUTE €r0 U3 IMOJIOKECHUS
paBHOBECHsI TaK, YTOOBI YToJ OTKJIOHEHUs ObLT He Ooree 5° . Korma masTHuk crnenaer 2 - 3
MOJIHBIX KOJICOAHUs, HAYHUTE OTCUET YMCIIa MOJIHBIX KOJIEOAHMM, 3aIllyCTUB CEKYHIOMED.
[Tpu aTOM cneadr 3a TeM, 4ToObI KoJIeOaHNUs MasgsTHUKA IPOUCXOMIN B OJTHOM IJIOCKOCTH.

2. Takum o00pazom, OTMEHarOT BpeMsi, B TE€YEHHME KOTOporo cosepmaercs S50
MOJIHBIX KosieOaHui. Takux U3MEpeHui nenaroT He MeHee 5 pas. /[aHHbIe 3amuchIBalOT B
BHUJIE TAOJIUIIBI.

3. YKopauuBaeT JJIMHY MasiTHUKA, Pa3HOCTh N U3MEpSIOT.

AHaNOrMuHBIM 00pazoM U3MepstoT BpeMs S0 MOJIHBIX KosieOaHU KOPOTKOrO MasiTHUKA HE
MeHee 5 pa3. /laHHbIe 3aITMChIBAIOT B BUJI€ TAOJIUIIBI.
3apanus: 1. BLI‘II/ICJ'H/ITB OTHOCUTEJIBHYIO OLIMOKY 10 opMyIie:

Ag _ (,Am AT,AT,
e=20= (2 + 427 TZ) (12)
rae An, Ah, ATy, ATZ - a6COJ'IIOTHBI€ ommOku. AT; u AT, BEIUUCISIIOT 110 hopMmyiam,
A'rl A'rz An
AT, = T1( ) AT, = TZ( +2) (13)

rae An - MOXXHO HpeHe6peqb, At1 1 At paccunThiBatOT N0 CTBIOACHTY, T1 U T2 -CPEIHHE
MIPOMEXYTKHA BPEMEHHU.

CootHomienus (13) npumyT BUa:
At At
AT, =T,— , AT, =T,—
T T2
3. Haiitu Ag ucnosib3yst moaydeHHOE 3HAaYCHUE €, PE3YJIbTAT 3aMUCHIBAIOT B BUJIE

g = (gcp + Ag)M/CZ



Boruucisior g B 3aBUCUMOCTH OT reorpaduueckoi IupoThl (¢) MECTHOCTH 10 (popMyJie Ha

nomoce g=9,83 m/c?, a Ha skBaTOope g=9,78Mm/c?

Jgo = 980,161 — 2,5928 cos(2¢) + 0,0068cos?(2¢) (14)
Tabmumal.

Bricota Yckopenue

Topox Tonrora HJHP(?Ta HaJ CBOOOTHOTO
¢ () YpOBHEM MaJICHUs,

MODSI, M M/c?
bepaun 13,40 B.1. 52,50 c.m. 40 9,81280
bynanemT 19,06 B.1. 47,48 c.. 108 9,80852
Bammarron 77,01 3.51. 38,89 c.i. 14 9,80112
Bena 16,36 B.1. 48,21 c.. 183 9,80860
['puHBHY 0,0 B.11. 51,48 c.m. 48 9,81188
Kawup 31,28 B.1. 30,07 c.m. 30 9,79317
Kues 30,30 B.1. 50,27 c.m. 179 9,81054
Manpun 3,69 B.1. 40,41 c.. 655 9,79981
Mocksa 37,61B.1. 55,75 c.m. 151 9,8154

HLIO-ﬁOpK 73,96 3.51. 40,81 c.. 38 9,80247
Onecca 30,73 B.1. 46,47 c.m. 54 9,80735
Oci10 10,72 B.1. 59,91 c.m. 28 9,81927
[Tapmx 2,34 B.51. 48,84 c.i. 61 9,80943
[Tpara 14,39 B. 1. 50,09 c.m. 297 9,81014
Pum 12,99 B.11. 41,54 c.m. 37 9,80312
CTOKT0oIIBM 18,06 B.11. 59,34 c.m. 45 9,81843
Tokuo 139,80 B.1. 35,71 c.m. 18 9,79801

Jlnst Mocksel, HanpuMmep, ¢ = 55,75°. CpaBnuTe Bam pe3ynbTar ¢ ¢, U OObSICHHUTE

paznuyue.
Meton CterozieHTa it pacuera Ati U AT, IPUMEHSIOT TaK:
1) HaXOAT CPEIHIO APU(PMETHICCKYIO BETUUHUHY T1 10 opMyJie

t; .
T, = ?:1# ,TJe N =5, eciii MPOU3BEIEHO 5 U3MEPEHU BPEMEHU;

2) HaXOAAT a0COJIOTHYIO MOTPEITHOCTh OT/ICIBHOTO U3MEPEHHMS 110 (hopMyJIe
Aty = |1y — t]
3) HaXOAT CPEIHION KBAIPATUYHYIO TIOTPEIIHOCTD 10 (hopMyJie:

= At?
S = —
Zn(n—l)

i=1

4) HaXxOIAT TOBEPUTEIbHBIA HHTEPBAJ 10 (HopMyJIe:
tan'S

Vn

ATl =



rae tan - koaduuuent CTei0/IeHTa, HAXOAT €ro U3 TaOJIMIIBI HA IEPECeUYeHUH o, N, T1Ie o -
JIOBEpUTEIbHAS BEPOSITHOCTh, Hamp., 0,95, N - KOIWYECTBO H3MEPEHUN. AHAIOTMYHO
HaxomiaT Ato.

MoXHO clienaTh OKOHYATEIbHBIN BBIBOJI: YCKOPEeHUEe C80000H020 NAOCHUA 3A8UCUM OM
WUPOMbL MECIMHOCHU, 6bICOMbL HAO YPOGHEM MOPA U OM NIOMHOCHU 3A1€2AI0UjUX
nopoo.

3nanus u ymenusa. JIns caaum otyeTa 1a60paTopHOi paboThl HEOOXOAUMO:

3HAMb: 3aKOH BCEMUPHOTO TATOTEHHUSI, TPABUTAIMOHHYIO OCTOSHHYIO, 3aBUCUMOCTb CHUJIBI
TSXKECTU OT reorpaduyeckoro MoJIoKEHHs Tela Ha MOBEPXHOCTU 3emiu, paznuuue P Ha
DKBAaTOpPE M Ha IMOJIOCAX, pa3jinyue (, M3MEPEHHOIO0 Ha OIbITE OT TEOPETHYECKOTO,
MaTEeMaTUYECKUI MAsITHUK, BBIBOJ (POPMYIIBI IEpHOa MATEMATUYECKOTO MasTHUKA.
yMemby: TIOJIb30BAThCS CEKYHIOMEpPOM, IMOJIydaTh KojeOaHUs ¢ MajbIMU aMILTUTYIaMH,
MIPOU3BOAUTH BBIUMCICHUSI OTHOCUTEILHON OITMOKHU, TPUMEHSITh MeTo]1 CThIOJICHTA.

Brnagers:  cOCOOHOCTBIO ~ OCYLIECTBIATH  MPOGECCHOHANBHYIO  JEATEIbHOCTD,
HaIlpaBJICHHYI0 Ha JOCTH)KEHHE OOpa30BaTENbHBIX pE3yJbTaTOB OOyYAIOIIMXCS B
COOTBETCTBUM € TpeOoBaHUAMH DenepalbHOro TOCYAAPCTBEHHOIO 00pa30BATEILHOIO
CTaHAapTa B IPOEKTHOU JIEATEIbHOCTH yYaIluXcs 1Mo (pU3HKE.

3ananus, HeoOXoanMble ams oueHuBaHusi copmupoBanHoctu [I1K-3 na mpoasunyTOM
YPOBHE

[Tpumep nabopatopHoit pabOTHI MO AUCIUILINHE

OmnpeneneHue qeKpeMeHTa 3aTyXaHUA YIPYTUX KoJIe0aHnil
IIpuGops! 1 MPUHAAJIEKHOCTH; SKCIIEPUMEHTAJIbHAS yCTaHOBKA (CcM. puc. 1), A -
mraTtuB, B - 3epkano, C - ucTouHMK cBeTa (OCBETUTEND), D - BorHyTas JIMHEHKa co
mkajgou genenus, E - cocyn ¢ BOJIOM, F - MeTamuyeckuii UIMHIP, CEKYHIOMED.

=]

Puc.1 DkcnepumenTanbHas yCTaHOBKA
KparTkas Teopusi.
[IpocreiimmM BHIOM KOIe0aTeNbHBIX IBMKEHUN SBIIICTCS TAPMOHMYECKOE KoJebaHue,
BO3HHUKAIOIIEE B TOM CJIy4ae, €CIIM Ha TEJO, BBIBEICHHOE U3 MOJIOKEHUS PABHOBECHS
HENPEPBIBHO JEHUCTBYET CUJIA, HAITPABIICHHAS BCETJa K MOJIOKEHUIO PABHOBECHS, a 110




BEJIMYMHE MPONOPLUUOHATBHAS PACCTOSHUIO TEJIa OT 3TOTO MOJIOKEHUS WM CMEILIEHUIO
Tena, T.€.

F = —kx 1)
rie K - HeKOTophIi OCTOSHHBINA K03 duIneHT.
Ecnu xonebanus coBepIIatOTCs IPU HATMYUU CHIT CONIPOTUBIICHUS, TO SHEPTUS
K0J1e0aTeNbHON CUCTEMbI YACTUYHO 3aTpayuBaeTCA Ha UX MPEO0JICHUE, BCIEACTBUE ITOTO
aMIUIUTY/1a KOJIeOaHii MOCTENEHHO YMEHbIIIAETCS, T.€. BO3HUKAET 3aTyXaHue KojieOaHUM.
CwMmeliieHue, T.€. OTKIIOHEHUE OT MOJIOKEHUSI PAaBHOBECHS, 3aTyXaIOIIEr0 KOJIeOaHUsI
OMKCHIBACTCS] YPABHEHUEM BHJIA:

X =agy-e % sin (wt + @) (2)
TZIe 0o- HauaJdbHas aMIUIUTy1a Kosnebanuii, w=2n/T - kpyrosas yactoTta koneOanuii, 7 -
nepuoI Kojaebanuii, ¢o- HadabHas ¢aza, o - KodhPHUIMeHT 3aTyXanus.
Ecnu nauanpHas ¢aza koneOaHuil paBHA HYJIIO, TO CMELIEHUE ONpeaesieTcs ooee
IPOCTHIM YpaBHEHUEM

x=ay-e % sin(2ut +T) (3)
Ha pucynke 2 nokasano rpaduk 3aTyxaroiiero kojaeodaHus B BUJe BOJTHOOOPA3HOU KPUBOH.
Kak BumHO U3 prCyHKa, aMIUTUTY/1a TAKOTO KOJIEOAHUS MOCTETIEHHO YMEHBIIIACeTCA.
HabGnrogas 3a cMemenueM “3aifunka 1mo oTMETKaM IIKaibl MOKHO ONPEIEIUTh 3HAYCHUS
psiaa nocaeqoBaTeNIbHbIX aMIUIUTY, OTCYMTAHHBIX Yepe3 Moiamnepuoaa o, ai, az, as....

Puc. 2
Puc.2 I'paduk 3atyxatoiero koiaedaHus
CocraBisisi OTHOIIEHUE ABYX MOCIEI0BATENbHBIX aMIUTUTY OJTHOTO 3HAKa, T.€.

HaIpaBJICHHBIX B OJIHY CTOPOHY OT HYJIS IIKaJIbI, U Toyarasi B popmyie (3) BpeMs paBHbIM

T 3,,5
73 T, " T ¥ TA. MOXKHO NIOJIYYUTh CIEAYIOIINE BBIPAKEHHUS:

a a a

21 eO'T, 22 eO'T, 23 eaT (4)

as Ay as
OTcros1a BUTHO, YTO OTHOIIIEHHMS IBYX MOCIEA0BATENBHBIX AMIUIUTY OJHOTO 3HaKa (T.€.
OTHOILIEHUE YETHOM K YETHON M HEYETHOM K HEUETHOM ) OKa3bIBAECTCSI IOCTOSIHHBIM U

paBHBIM BCIIMUHNHC:
a
D =-% _ goT (5)

an+2
rae n=0,1,2,3, ..., 3HaUeHUEe UHJIEKCA MIPU aMIUTUTYJE, CTOsIIeH B ynuciaurene, D-

JEKPEMEHT 3aTyXaHUs.
Takum oOpazom a1 ornipeieiieHus JeKpeMeHTa 3aTyXaHusl HE0OXOAMMO U3MEPUTh

3HAQYEHUS aMIUIUTY/ Psia MOCJIeI0BATeIbHBIX 3aTyXaHUM U COCTaBUTh COOTHOIIEHUE (5).
Qg

Toma BenuumHa = D OyJeT onpenensaTh YUCICHHOE 3HAaUEHHE IEKPEMEHTa 3aTyXaHUs

An+2



D, a eciu B3sTh HaTypaibHbIM JIOrapu(M 3TOr0 OTHOLIECHHUS, TO OJyYUM 3HaYEHHE
Jorapu(pMUUECKOTo IeKPEMEHTa, T.€.

In—=> = InD = 6Tlne,7x. lne=1 .10 0T = In = A
An+2 An42

B cimydae He3aTyxaromux Kojie0aHui, OUEBHUIHO, IEKPEMEHT PAaBEH €IUHULIE, a
JorapupMUUECKUl JEKPEMEHT PaBeH HYJIIO.
Oxcnepumenmanvrasn ycmanoska. Jns HaOMOASHUS yIPYTHX KOeOaHU UCTIONb3yeTCs
KpYTWIbHBIA MaATHHK (puUcC. 1), COCTOSINNA U3 METAIIMYECKOM MpoBosioku K, BepXxHuii
KOHEIl KOTOPOU 3aKpEIUIEH Ha mraTtuBe A. Ha HMKHEM KOHIIE MPOBOJIOKHU MOJIBEUIEH IPY3
F, LeHTp TAHKECTU KOTOPOTO SABIISAECTCA MPOJOILKEHHEM poBosioku K. Beiie rpysa Ha ocu
BpallCHUs [IWIMHAPUYECKOTO Ipy3a NPUKPEIIEHO 3epKano B. Eciu rpy3 noBepHyTh Ha
HEKOTOPBIN YToJl BOKPYT BEPTUKAJIBbHOM OCH, TO MPOBOJIOKA 3aKPYyUHBAETCS, U B HEN
NOSIBJISIIOTCS YIPYTue cuiibl. BeneacTBue 3Toro, cucreMa, mpeiocTaBiieHHas caMoi ceoe,
HAa4YMHAET COBEpPUIATh YIPYTHE 3aTyXarollue KoueOaHusl BOKPYT BEpTUKAIbHON OCH,
KOTOpast MPEACTABISAET HAYAJIBHOE TI0JIO)KEHUE PABHOBECHSI CUCTEMBI. Tak Kak
METaJUIMYECKUI WINHIP OIyIIEH B cocya E ¢ BOAOH, TO 3aTyXaHHUE CUCTEMBI
yobIcTpsieTcs. MOMEHT MHEpLIMU TPy3a U yIPYTroCTh MPOBOJIOKU MOAOOPaHbI TaK, YTO
nepuoj KpyTHIIBHBIX KoJieOaHuii coctarisieT 5-10 ¢. HaGmonenue 3aTyxaHust KojieOaHuit
Y U3MEPEHNUS 3HAYEHNN UX aMIUIATYZ IPOBOJUTCS IO OTKJIOHEHUIO “3alYMKa’” U IIKAJIbI
JIeJICHUI Ha BOTHYTOM nnHelke F.
Iopsinok BbINOJIHEHUS PadOThI

1. YcTaHOBUTH MIKATy TOPU3OHTAIBHO, TIOMECTUB €€ Ha paccTosiHue 50 cMm oT npubopa
Y TIOJIYYUTh U300paKEeHUE HUTH ‘‘3aiiuMKa’ Ha HYJIEBOW OTMETKE (IEJICHHUH) IIKAJIBI.

2.Coo01uTh cUCTEME KPYTUJIbHBIE KOJIEOaHUS M INPOBECTH HAOIIOJIEHUE KpaillHero
MOJIOKEHUST U300pKEHUS HUTH “‘3aiiumMKa’ clieBa W CIpaBa M0 IIKajie JUHEHKH HE MEHEe
10 pa3, TeM caMbIM ONpeAeNsieTe 3HAYCHUSI aMIUIUTYHA o, a1, a2, a3, &4, as, de. [JaHHBIE
3anucath B Tabnuity 1. OqHoBpeMeHHO HE00X0aUuMO u3MepuTh BpeMs 10-15 xonebanuii u
BBIUUCIIUTH NEPUOJ Kosiebanuil 7. DTu u3MepeHus MPOBECTH HE MEHEe TPeX pas.

3. Ilo momy4eHHBIM pe3yJibTaTaM BBIYUCIUTD 3HaueHUus D u ¢ ¢ momoibio Gopmyi (5)
u (6).

4. OnpenenuTh 3HAYCHUE CMENIeHH X 3a BpeMs t = 2,5T mo ¢opmyne (3).

5. Pe3ynbratel 3anucath U IpeCTaBUTh B BUE Ta0. 2.

4]

TaOmura 1.

No ao az as as as aio

Tabmura 2.




[IpomexxyTouHast aTTecTanus

YK-1. Cnoco0OeH ocCyIIecTBISATh MOUCK, KPUTHUYECKUM aHaIM3 M CHUHTE3 WH(pOpMaluy,
MPUMEHSTh CUCTEMHBIN TIOJIXO] IJIsl PELICHHS TOCTaBICHHBIX 3a1a4.

3HaTh: CMOCOOBI MOMCKA, KPUTHYECKOIO aHAlIM3a M CHHTE3a WMH(GOpMalid, MPUMEHSThH
CUCTEMHBIN MOAXOJ JJI1 PELICHUS IOCTaBICHHBIX 3aJa4 B IPOEKTHON JEATEIbHOCTH
yydaumxcs no pusmke.

YMeeT: oCylEeCTBIATh OUCK, KpUTHUECKUNA aHAJIN3 U CUHTE3 MH(OpMaluu, NPUMEHSTH
CUCTEMHBIN MOAXOJA JJI PELICHUS IOCTaBICHHBIX 3aJa4 B IPOEKTHON JEATEIbHOCTH
ydaumxcs no pusmke.

Bnagerb: cHOCOOHOCTBIO OCYIIECTBISATH IOUCK, KPUTHYECKUI aHaiu3 U CHHTE3
uH(pOpMaIlMK, TMPUMEHSITh CHUCTEMHBIM TOMXOJ IJs PEHICHHS MOCTABICHHBIX 33734 B
MPOEKTHOM JIeATEIBHOCTH YUaIIUXCs M0 GU3HKE.

3ananusi, HeOOXOaUMBbIE 151 olleHuBaHusA cpopmupoBanHoctu YK-1

Ilepeuenb BOpoCoOB 115 3a4eTa

1. dopmupoBanue y 0OOYyYarOMMUXCS OCHOB KYJIbTYPbl NMPOECKTHOW NEATEIBHOCTH U
HaBBIKOB pa3pabOTKu (mporpaMma (pU3MKH).

2.  Jloruyeckas CTpyKTypa OpraHu3allid MPOEKTHOW JESATEIBHOCTH MO0 (PUHUKE B
HIKOJIE.

3. ®dopma, METOZIbI U CPEICTBA OpTraHU3aLUU MPOEKTHOU JEATEIBHOCTH IO (PU3UKE B
HIKOJIE.

4, Knaccuduxkarms npoekTHeIX paboT no (pU3uKe B MIKOJE.

S. Cucrema pu3NYECKOTr0O IKCIIEPUMEHTA B MPOCKTHOM IEITEIHHOCTH.

6. [TpoekTHas AeSITENTHHOCTD C UCTIOIB30BAHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

YK-9. CnocobGeH ucmonap30Bath 0a30Bble Ae(EKTOJOTUYSCKUE 3HAHUS B COIUAIBLHON W
npodeccuoHalbHOM cdepax.

3Hath: 0a30Bble NE(EKTONOTHUECKUE 3HAHUS B MPOCKTHOW ACSITENTHHOCTH YYAIUXCS 10
¢dusuke.

YmeeT: ocymiecTBIsATh 6a30Bbie NeEKTOIOTUYECKUE 3HAHUS B MPOCKTHOU JESTEIBHOCTH
yYaIruxcs mo pu3mke.

Brnanets: 6a30BbIMU 1€PEKTOTOTHICCKUMHU 3HAHUS B MIPOCKTHOM ACATEIHHOCTH YUAIIUXCS
o ¢u3mKe.

3amanusi, HEOOX0aUMBIE NIJIs oTieHUBaHus chopmupoBanHoct YK-9

[Iepeuens BOompocoB I 3a4eTa
1. CamocTtosTeNbHbIE MPOEKTHl YUYalIUXCSl KaK CPEICTBO WHIWBUAYyaIU3alMd OOy4YEHUS
(u3MKe B OCHOBHOM LIKOJIE



2. Hayunbie MmbIciieHHBIE 0000IIeHUs NpU (POPMUPOBAHUHM TMPOEKTHBIX PadOT IO

¢bu3suke.

3.  IlpoekTHas  JmeATENbHOCT, MO  (PHU3MKE H  JIOCTIDKCHHWE  JIMYHOCTHBIX,
METaNpeIMETHBIX Pe3yJIbTAaTOB.

4.  Kpurepun oricHUBaHHS YICOHBIX UCCIICIOBAHUN U TIPOSKTOB 1O (hU3HKE.

5. Kiaccuduxarus mpoeKTOB IO CONEPKAHUIO.

6. OdopmiteHne pe3yabTaTOB MPOEKTA U TOATOTOBKA €0 K 3aIlHTe.

JIIK-3. CriocoGeH ocymecTBIsITh Tpo(hecCuOHATBHYIO JAeSTEIbHOCTh, HAMPABICHHYIO HA
JOCTIKEHHE 00pa3oBaTeNbHBIX PE3yJbTaTOB OOYyYAIOMIMXCS B  COOTBETCTBUHM C
TpeboBanusIMU DeiepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTA.

3HaTh: OCHOBHBIE BHJABl MNpOo(EecCCUOHATBHOM JEATEIbHOCTH, HANpaBICHHOW Ha
JOCTHKEHHE O0O0Opa30BaTENbHBIX PE3yJIbTaTOB OOy4YalOIIUMXCS B  COOTBETCTBUM C
TpeboBanusiMu  DeepaabHOr0 TOCYIAPCTBEHHOIO 00pa30BATENbHOIO CTaHAapTa B
MIPOEKTHOM IEATETbHOCTH YYaIlUXCs M0 (PUBHKE.

YMeer: OCyWECTBIATh  NPO(PECCHOHATBHYIO  JAESITENbHOCTh, HANPABICHHYIO  Ha
JOCTH)KEHHE O00pa30oBaTENbHBIX pPE3yJbTaTOB OOyYalONIMXCS B COOTBETCTBUM C
TpeboBanusiMu  DenepaabHOr0 TOCYIAPCTBEHHOIO 00pa30BATENbHOIO CTaHAapTa B
MIPOEKTHOM IEATETbHOCTH YYaIIUXCS MO0 (PUBHKE.

Brnagets:  cOCOOHOCTBIO ~ OCYIIECTBIATH  MPOGECCHOHANBHYIO  JEATEIbHOCTD,
HAIpaBJICHHYI0 Ha JOCTHXKEHHE 00pa30oBaTENIbHBIX pEe3yJlbTaTOB OO0YyYaroIMXCcs B
COOTBETCTBUM ¢ TpeOoBaHusMu DenepanbHOro rocylapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJIapTa B MPOEKTHOM EATEIbHOCTH YUaIIUXCs MO (PU3HKE.

3ananus, HeoOXoAUMbIE s onleHuBaHus chopmupoBannoctu JAI1K-3

Ilepeuenb BOonpoCcoB 115 3a4eTa

1. TexHosioruun 000OIIEHHS U CUCTEMATHU3AlMU 3HAaHUKM 10 (PU3UKE MPU OpTaHU3AINU
MCCJIEI0BATENbCKON AEATEIbHOCTH 10 (PU3HKE B OCHOBHOM IIIKOJIE.

2. TexHosioruu 000OIIEHHUS U CUCTEMATU3AllMU 3HAaHUKM 10 (PU3UKE MPU OpTaHU3AINT
MPOEKTHOM IEATETBbHOCTH 1O (PU3UKE B CPEAHEH MIKOJIE.

3. Knaccudukanusa cTuneil HWHIMBUIYAIbHOCTH TIPU  OpPraHU3AlMM  MPOEKTHOU
NeATEIbHOCTHU 10 (PU3UKE.

4, MOHUTOPUHT HAYYHO-TIPAKTHYECKIX KOH(PEPEHIINIA TKOILHUKOB 10 (PU3HKE.

S. AHanu3 Hay4yHO-MCCIENOBATeNIbCKUX PadoT mo ¢u3uke Bceepoccuiickux HaydHO-
MPaKTUIECKUX KOH(PEPECHITUH.

6. Ponb M MecTo Hay4yHO-MCCIENOBATENbCKUX pabOT ydyaluxcss 1o (HU3UKE B

(GhOopMHUPOBAHUN €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

4. MeTonuueckrue MaTepuasbl, OMpeAesItoNIne MPOoIeAyphl OLICHUBAHUS 3HAHUM, YMEHHU,
HaBBIKOB M (WJM) OMbITa JACATEIBHOCTH, XapaKTEPU3YIOIIMX ATarbl (OPMUPOBAHUS
KOMIICTEHIIUI



TpeboBanust k 3auety
[Ipu npoBeneHnY 3a4eTa yUUTHIBAIOTCS CIEAYIOIIME HOPMATHUBBI:
- OIEHKa «3a4T€HO» CTaBUTCS, €CJIM CTYJIEHT OOHApyXHBaeT TJIyOOKOoe 3HaHHE
coJiepkaHusl yueOHOTO MaTepraa mo (pu3nKe;
- OIICHKa «HE 3auTE€HO» CTAaBUTCSI B TOM Clly4ae, €CIM CTYIACHT HE OBJajaen
HEOOXOMMBIMH 3HAHUSIMU 110 (PUBHKE.
3aueT MPOBOIUTCS B YCTHOH (opMme Mo BompocaM. MHHHMAIbHOE YHCIO OaJJIOB IS
nosryueHus 3adeta 41 Ga.

[lIkana olleHUBaHUs 3a4eTa

bauer Kputepuu onenuBanust

OOyuaromuiicss HOJHO H3JIaraeT MaTepuall, JaeT IPAaBUIBHOE OIpeeIICHUE
OCHOBHBIX IIOHATHI; OOHapy>KMBaeT MOHMMAaHUE MaTepHaia, MOXKeT 00O0CHOBAaTh
CBOM CYXKJEHHUS, NMPUMEHUTb 3HAHUSA Ha IPaKTUKE, NPUBECTH HEOOXOIUMBIE
IPUMEPbI HE TOJIBKO U3 Y4eOHUKA, HO U CAaMOCTOSITEJIbHO COCTaBJICHHBIE.

15-20

CucremaTndeckoe IOCEUICHUE 3aHATUH, y4acTHE B IPAKTUYECKUX 3aHATUSAX,
€IMHUYHBIE IPOIYCKH M0 YBAKUTEIbHON MPUYMHE U UX OTPabOTKa, M3JI0KEHUE
Marepuanga HOCUT IPEUMYIIECTBEHHO ONMUCATENIbHBIA XapaKkTep, CTYAEHT MOKa3all
8-14 JIOCTAaTOYHO YBEPEHHOE BIIAJICHUE MaTEPUAIOM, OJHAKO HEIO0CTATOYHOE
YMEHHE YETKO, apTYMEHTUPOBAHO M KOPPEKTHO OTBEYATH HA IIOCTABJICHHBIE
BOIIPOCHI U OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHHUS.

OOyuaromuiicss oOHapy>KMBaeT 3HAHWE W TOHMMAHUE OCHOBHBIX TOJIOKEHUM
JTAHHOM TEMBI, HO:

- U3JIaraeT MaTepuall HeIOJIHO U JIOIYCKAeT HETOYHOCTH B OIPEICICHUH TOHITHN
Wi (popMyIHPOBKE MPABUIL;

- HE yMEET JIOCTAaTOYHO TIyOOKO M JIOKa3aTeIbHO 00OOCHOBATH CBOWM CY)KICHHS H
MIPUBECTU CBOM MPUMEDPBI.

OOyuaromuiicss oOHapy»XuUBaeT HE3HAHME OOJBIIEH YacTH COOTBETCTBYIOIIETO
0-3 BOMpOCA, [JOIMycKaeT OHmMOKH B (OPMYJIHUPOBKE OIpEIeNeHU U IpaBul,
MCKQ)KAIOIIHE WX CMBICH, OECIIOPSIOYHO M HEYBEPEHHO M3JIaraeT MaTepHall.

Hrorosas mkana OlleHUBaHUS PE3YJIbTATOB OCBOCHUS AUCIIUTLIMHBI
HTorosas onieHKa 1o AUCIHMUILIMHE BBICTABIIIETCS 110 MPUBEACHHOM HUKE mKaie. [Tpu
BBICTABJICHUU WTOT'OBOM OIICHKM MPETOJIaBaTeIeM yUYUTBhIBAeTCS paboTa 00ydaromierocs B
TEYEHHE OCBOCHUS JUCIUILIMHBI, & TAK)KE OLCHKA IO IMPOMEKYTOYHOW aTTECTALINU.

KommuectBo 0amioB O1leHKa Mo TPaJUIIMOHHON IIKaje
81-100 3auTeHo
61-80 3auTeHo
41-60 3auTeHo
0-40 He 3aureno




