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1.Ilepedyens KOMIETEHIMI ¢ yKa3aHHEM 3TAloB HX (OPMHUPOBAHHS B MPOLECCE OCBOCHUS
00pa3oBaTENLHOM IPOrpPaMMBbI

Otansl GopMHUPOBAHUS
1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

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

YK-2. Cnocoben ompenensth Kpyr 3amad B pamkax | 1.PabGora Ha y4eOHBIX 3aHATHIX
MOCTABJICHHOW 1LIENMM W BBIOMPATh ONTUMAalIbHBIE crocoObl ux | 2.CaMocTrosiTenbHas padora
peuieHus, HCXOAs U3 JACUCTBYIOUIMX IIPABOBBIX  HOPM,

MMEIOLIUXCS PECYPCOB U OTPaHUUYEHUM.

YK-6. CriocobeH ynpaBiiiTh CBOUM BPEMEHEM, BBICTPAWBaTh U
peain30BbIBaTh  TPACKTOPUIO  CaMOpPA3BUTHS HA  OCHOBE
MPUHIMIIOB 00pa30BaHusl B TCUCHHE BCEH KHU3HHU.

OIIK-9. Criocob6eH moHUMAaTh MPUHIMITEI PA0OTHI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH U HCIONB30BaTh WX JJIA
pelieHus 3a1a4 npodeccuoHaIbHOM 1€ATEIbHOCTH.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

1.PaboTa Ha yueOHBIX 3aHATHAX
2.CamocrosTenpHas paboTta

2. OnucaHue 1okas3aresei u KpUTCPHUCB OLCHUBAHUA KOMHGTGHI_[I/Iﬁ Ha Pa3JIMYHbIX 3TallaX

nux (bOpMPIpOBaHI/IH, OIIMCaHUuC IIKaJl OI_IGHI/IBE\,HI(UI2
OuenuBa | YpoBeHb Orarsl Onucanue nokasaresnei Kpurepun | Ilkana
emble | chopmup | popmupoBa OLICHUBAH | OIICHUBAH
KOMIIETE | OBAHHOC HUS ust ust
30002071 TH
YK-1 [Toporos | 1.PaGora Ha | 3Hath: cmocoObl  ocymectBieHus | [Iposepka | Illkana
Bl y4eOHBIX MOUCKA, KPUTUYECKOTO aHaldu3a U | JOMAIlHU | OLIEHUBaH
3aHATHUAX cuHTe3a WHPOpPMAIMK, MPUMEHEHHS | X 3aJaHUH, usi
2.CaMOCTOSl | CUCTEMHOTO TMOAXOAAa IJsi PEIICHMs | TECTUpPOBA | JOMAIHU
TeJbHAs MOCTABJIECHHBIX 3a7a4 B MPOEKTHOU W HUE, X
pabota HCCIIEIOBATENLCKON JIeATENHHOCTH 10 | 1abopatop | 3a/laHui,
busuke. Has mKaiza
YmMmets OCYLIECTBIIATH MOWCK, | paboTa, | OIEHHMBaH
KPUTUYECKUN  aHAJIM3 M  CHHTE3 | YCTHBIN nst
nH(pOpMaILIUY, TPUMEHSITh CUCTEMHBII onpoc TECTUPOBA
MOAXO JUIsl PEIICHHs] TTOCTaBICHHBIX HUS,
3a1a4 B MIPOEKTHOMN u IKana
HCCIIEIOBATENbCKON JIEATENbHOCTH T10 OIICHUBaH
¢busuke. usi
nmabopato
pHOI
paboThl,
IKaIa

1 YkasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAEeHHOMN PM/,

2 YKa3sblBaeTca MHGOPMaLMA B COOTBETCTBUM C YTBEPXKAEHHOM P/




OLICHUBAaH

usi onpoca
[Tponsun | 1.Pabota Ha | 3Hath:  cmocoObl  ocymectBieHus | Ilposepka | Illkana
yThII y4eOHBIX IIOMCKA, KPUTHYECKOIO aHalM3a M | JOMAIHU | OLIEHUBaH
3aHATHUAX CHHTE3a HWH(POpPMALUHU, NPUMEHEHHS | X 3a/1aHUi, ust
2.CaMOCTOsI | CHCTEMHOTO IOJAXOJa Ui PELIeHUs | TECTUPOBA | JOMAIIHU
TEJIbHAS MOCTABJICHHBIX 337a4 B MPOEKTHOH M HHE, X
pabota HCCIIEI0BATENILCKON AEATENIbHOCTU 110 | JabopaTop | 3aJaHui,
¢busuke. Has HIKana
YMmers: OCYILECTBIIATh IOUCK, | paboTa, | OLICHWBaH
KPUTHYECKUM  aHalIu3 U  CHHTE3 | YCTHBIM us
nHbOpMaLUY, TPUMEHATh CUCTEMHBIN orpoc TECTUPOBA
MOJXOA JJIsl PEHICHUs] MOCTaBICHHBIX HUS,
3aja4 B IIPOEKTHOU u IIKaja
HCCIIEI0BATENbCKOM JIEATENBHOCTH I10 OLICHUBaH
busuke. us
Bnamers: mnpuemamMm W MeTOIAMH nabopato
MIOMCKA, KPUTHYECKOIO aHalIu3a M pHOI
CHHTE3a HWH(POPMALUHU, MNPUMEHEHHS paboThI,
CHUCTEMHOI'0 TOAXO0Ja JUIsl pELICHUS IIKaja
MOCTABJICHHBIX 337a4 B MPOCKTHOH M OLICHUBaH
UCCIIEI0BATENLCKON AEATENIbHOCTU 110 usi onpoca
dusuke.
YK-2 [ToporoB | 1.Pabota Ha | 3Hath: cnocoObl ompeaeneHus kpyra | Ilposepka | Illkana
BIN y4eOHBIX 3aJa4 B paMKax IMOCTABJICHHOH IIET ¥ | JIOMAIllHU | OLIEHUBaH
3aHATUSX. BBIOMpPATh ONTHUMAJIbHBIE CIIOCOOBI X | X 3alaHUH, ust
2.CaMoCTOS | pelIeHHsI, WUCXOAS W3 JIEHCTBYIOMIMX | TECTUPOBA | JTIOMAIIHU
TeJIbHAs MIPABOBBIX HOPM, UMEIOIIUXCS HHE, X
pabora. pecypcoB " OTpaHUYEHUN B | mabopaTtop | 3aJaHUM,
MPOEKTHOM M HCCIIE0BATENIbCKOM Hast IIKaja
NeSITENIbHOCTH 110 (PU3HKE. paboTta, | OLEHUBaH
VYMerTb: ompenensTb Kpyr 3ajad B | YCTHBIM ust
pamMKax  IOCTAaBJIEHHOM Lenu U orpoc TECTHPOBA
BBIOMPATh ONTHUMAJIbHBIE CIIOCOOBI UX HUS,
peIIeH s, UCXOAS W3 JEHCTBYIOMIMX HIKana
MIPABOBBIX HOPM, UMEIOIIUXCS OLIEHUBaH
pecypcoB u OTpaHUYCHUHN B ust
NPOEKTHOM M HCCIIEO0BATENIbCKOM nabopaTo
NeSITENIbHOCTH 110 (PU3HKE. pHOM
paboThI,
IKasisa
OLIEHUBaH
W onpoca
[TponBun | 1.PabGota Ha | 3HaTh:  cmocoObl  ocymectBieHus | [IpoBepka [Ixamna
YTBIT yaeOHBIX MOMCKA, KPUTHYECKOTO aHalIW3a W | JOMAIllHH | OIIEHWUBaH
3aHATHUAX CHHTE3a HWH(OpPMAaLUU, NPUMEHEHHs | X 3a/1aHuil, ust
2.CamocCTOSl | CHCTEMHOTO TMOJXOAa [UIsl pElIeHUs | TECTUPOBA | JIOMAIHU
TeJIbHAS MIOCTaBJICHHBIX 337a4 B MPOEKTHOM M HHE, X




pabota UCCIIEIOBATENILCKOM JEATENBHOCTHU 10 | JadopaTop | 3aJaHui,
busuke. Hast IKasa
YMerb: ompenensTb Kpyr 3aaad B | paboTa, | OLIEHUBaH
paMKax  IIOCTaBJI€HHOM LeJIM U | YCTHBIU usi
BBEIOMpATh ONTUMAIBHBIE CIIOCOOBI UX onpoc TECTUPOBA
peuieHus, UCXoAs U3 JIEUCTBYIOIIUX HUS,
IIPaBOBBIX HOPM, UMEIOLIUXCA HIKana
pecypcoB u OrpaHWYEHUH B OLICHUBAaH
IIPOEKTHOM U  HUCCIIEJOBATEIbCKON us
JEATEILHOCTH 1O (hPU3HUKE. nmabopato
Bnagers: npuemMamMum u  METOJAMH pHOU
OmnpelieleHusl Kpyra 3agad B paMKax paboThl,
IIOCTABJICHHOM 1LI€IM U  BBIOMpATh HIKana
ONTUMAJIbHBIE CIIOCOOBI UX pPEILICHUS, OLICHUBaH
UCXOJs W3 JIEHCTBYIOIIMX IPaBOBBIX us orpoca
HOPM, HUMEIOIIHUXCA PECYypcoB U
OTpaHWYEHUH B  NPOEKTHOM U
HCCIIEIOBATENbCKON JIEATENbHOCTH I10
(busuke.
YK-6 [ToporoB | 1.Pabora Ha | 3Hath: cmocoObl ympasienus cBouM | Ilposepka | Illkana
bl y4eOHBIX BpPEMEHEM, BBICTPauBaTh U | JIOMAlllHU | OLEHUBAH
3aHATUSAX. peann30BbIBaTh TPAEKTOPHIO | X 3a/IaHH, usi
2.CamocTOs | caMOpa3BUTH HAa OCHOBE NPHUHIIMIIOB | TECTUPOBA | JTOMAIIHU
TeJIbHas o0pa3oBaHMs B TEUCHUE BCEH KU3HHU. HUE, X
pabora. YMeTh: ynpaBisiTb CBOUM BpeMEHeEM, | Jaboparop | 3alaHui,
BBICTpauBaTb U pEaJIM30BbIBAThH Hasi nIKasna
TPAEKTOPHUIO CAMOPA3BUTHUS Ha OCHOBE | paboTa, | OLEHUBAH
NPUHIUIIOB OOpa30BaHMsI B TEYEHHUE | YCTHBIH us
BCEH KU3HHU. OIpoc TECTUPOBA
HUS,
HIKana
OLICHMBaH
usi
naboparo
pHOI
paboThl,
nIKasna
OLICHUBaH
us onpoca
[TponBun | 1.PaGota Ha | 3HaTh: cmocoObl ympasineHus cBouM | [IpoBepka [Ixamna
yTBIN y4eOHBIX BpEMEHEM, BBICTpanBaTh U | JAOMallHU | OLIEHWBaH
3aHATHIX pean30BbIBaTh TPACKTOPHIO | X 3aJaHUH, us
2.CaMOCTOsl | CaMOpa3BUTHs HA OCHOBE IPHUHIUIIOB | TECTUPOBA | JOMAIIHU
TEJbHAs 00pa30oBaHMs B TEUEHUE BCEH JKU3HHU. HUE, X
paboTta YMeTh: ynpaBisiTh CBOMM BpeMeHeM, | Jaboparop | 3a/laHui,
BBICTPAaUBaTb M PEaIN30BbIBATh Has HIKaa
TPAEKTOPHUIO CAMOPA3BUTHUS HAa OCHOBE | paboTa, | OLEHUBAH
MPUHIUIIOB OOpa30BaHUsI B TEYEHHUE | YCTHBIN us
BCEM KU3HHU. OIpocC TECTUPOBA




Bnanerts: yIpaBIeHUS CBOMM HUS,
BpEMEHEM, BBICTPanBaTh u HIKana
peann30BbIBAThH TPACKTOPHIO OIICHUBaH
CcaMOpa3BUTHS HA OCHOBE MPHUHIUIIOB usi
o0pa3oBaHMs B TCUCHUE BCEH KU3HU. nabopato
pHOM
paboThI,
HIKana
OIICHUBaH
usi orpoca
OIIK-9 [Toporos | 1.PaGora Ha | 3Haert: MIPUHLUIIBI paboter | IIpoBepka | Ilkana
BIii y4eOHBIX COBpPEMEHHBIX MH(GOPMAIIMOHHBIX | JOMAIIHU | OLICHUBAH
3aHSATHUSAX. TEXHOJIOTMII M HWCIOJb30BaTh WX IS | X 3a/IaHUH, usi
2.CamocTos | pemieHus 3aaay MNpodecCHOHAIbHOW | TECTUPOBA | JOMAIIHU
TeJbHas NEeSATEIbHOCTH. HUE, X
paborTa. YMeeT: MOHUMATh NPUHLUIBI PabOTHI | 1abopaTop | 3alaHui,
COBPEMEHHBIX UH(OPMAITUOHHBIX Hast IKasa
TEXHOJOTHI W HMCHOJB30BaTh UX 1Js | paboTa, | OLEHUBAH
penieHus 3amad  MpoPeCCHOHANBHON |  YCTHBIN ust
JESITEIbHOCTH. orpoc TECTHPOBA
HUS,
HIKana
OIICHUBAH
usi
naboparo
pHOH
paboThI,
IKana
OIICHUBaH
us ompoca
[IponBun | 1.PaGota Ha | 3HaeT: MPUHLIAIIBI pabotsl | [IpoBepka [IIxana
YTBIN y4eOHBIX COBpPEMEHHBIX WH(GOPMAITMOHHBIX | JOMAIHU | OIICHUBAH
3aHATHUAX TEXHOJIOTHI M HWCIOJb30BaTh WX IS | X 3aJIaHUM, usi
2.Camocrost | pemeHust 3aaad TpoeCCHOHATBHON | TECTUPOBA | JOMAIIHU
TeJIbHas NEeSTeTbHOCTH. HUE, X
paboTta YMeeT: MOHUMATh NPUHIUIBI PabOTHI | 1abopatop | 3alaHui,
COBPEMEHHBIX uH()OpMAITMOHHBIX Hast IKasa
TEXHOJOTHI W HMCHOJb30BaTh UX 1Js | paboTa, | OIEHUBAH
pemeHust 3aaad  MPOQPECCUOHAIBHON |  yCTHBIN nst
NEeATEIbHOCTH. onpoc TECTUPOBA
Bnaneer: MPUHIMIAMHA paboThI HUS,
COBPEMEHHBIX UH(GOPMAITMOHHBIX IKana
TEXHOJIOTH M WCIONB30BaTh WX IS OIICHUBaH
pemieHus 3anad  mpogecCHOHATBHON usi
NEeSATETHHOCTH. nmabopato
pHOI
paboThl,
IKana

OLICHUBAaH




| | | us ompoca |

Omnucanue mkan OLCHUBAHUA

[IIxana olleHMBaHUS ONPOCOB

Kpurepuu onienuBanus MakcumanbHOe
KOJINYECTBO 0aJIOB

YcBoeHHE MaTepuaia, IPeyCMOTPEHHOTO IIPOrpaMMoit 3

Y MeHue BBIIOJIHATD 3aJaHus, IPEAYCMOTPEHHBIE IPOIPAMMON 3
M3yuyeHue nurTeparypsl, IPeLyCMOTPEHHOU IPOrpaMMOi 3
Nzyuenne yueOnort mureparypei, MHTEPHET — pecypcos, 3
IIPElyCMOTPEHHBIX IPOTrPAMMOI1

VYMeHne  caMOCTOATENBHO  (OPMYJIMpPOBATH  BBIBOJBI IO 3
npo0JieMaM, IpeyCMOTPEHHBIM IPOrpaMMoi

Y CTHBIN OTBET CTYyI€HTA 3aCUUTHIBACTCSI, €CIIM OH HaOpaJl He MeHee 7 0aoB.

[ITxana oneHUBaHN JOMAITHETO 3aJaHUS

Kpurepun onienuBanus MakcumanbHOE

KOJINYECTBO 0aJIIOB
Onwucanus nefcTBus npudopoB 4
Onucanue TEXHUYECKUX XapaKTePUCTUK IPUOOPOB 4
Onucanue dKCepuMeHTAIbHON YCTaHOBKU 4
Onucanue GpU3NUECKOro IKCIEPUMEHTA 4
Onucanue  mpeanojaraéMblX — pe3ysbTaToB  (PU3UYECKOro 4
JKCIIEPUMEHTA

IITkana oueHUBaHUS TECTUPOBAHUS

Kputepun orieHnBaHus MaxkcumanbHoe
KOJIMYECTBO OaJIJIOB
3HaHue cosiepKaHusl yueOHOro Marepuana 3
YMeHHe IPUMEHSITh 3HaHUs B 3HAKOMOM CUTYyaIMu 3
YMeHne npuMeHsITh 3HaHUsI B MI3MEHEHHON CUTyalluu 3
YMeHue NpUMEHSTh 3HaHUsI B HE3HAKOMOW CUTyalluu 3
YMeHue penarh 3a/1a4 HCCIIeI0BaTENbCKOTO XapaKkTepa 3
[IIxana oreHMBaHMs JIAOOPATOPHBIX PadOT.
Kputepun orieHnBaHus MakcumanbHoe
KOJIMUYECTBO 0ajlsIoB
Ecnu crynent Bemonaua 71-90% ot Bcex 1a0opaTopHBIX paboT 2
Ecnu ctynent BoimonHua 51-70% ot Bcex n1abopaTopHbIX padoT 2
Ecmu crynent Bemonaua 31-50% ot Bcex 1abopaTopHBIX paboT 1
Ecnu crynent Bomonaui 0-30% ot Bcex 1abopaTopHbIX paboT 1




3. KoHTposbHbIE 33JaHUS WM HWHBIE MaTepHallbl, HEOOXOIUMBIE Ul OLIEHKM 3HAHUM,
YMEHUM, HaBBIKOB W (WJIM) OIbITa JESITEIBHOCTH, XapaKTEPU3YIOIIHUX  ATaIlbl
dbopMHpOBaHH KOMIIETEHIIHH B MPoIIecce OCBOCHUS 00pa30BaTeIbHOM MPOTPaMMBbI

Tekymunii KOHTPOJIb

YK-1. CnocoOeH ocCyIIecTBISATh MOUCK, KPUTHUYECKUM aHaIM3 M CHUHTE3 WH(pOpMAaluHu,
HNPUMEHSTh CUCTEMHBIN OXO0/ /I PELUICHNUs TOCTAaBICHHBIX 3a/1a4.

3HATh: CITOCOOBI OCYHICCTBJICHUA ITOUCKA, KPUTUYCCKOI'O aHaJIN3a U CHUHTC3a I/IH(i)OpMaHI/II/I,
MMPUMCHCHHUA CHCTCMHOI'O IOJAXOoAda MJIsI PCIICHUA ITOCTABJICHHBLIX 3d1a4 B HpOGKTHOﬁ )41

HCCHCHOB&TGHBCKOP'I ACATCIBHOCTH I1IO (1)I/ISI/IKG.

3ajganusi, HEOOXOoAuUMBbIE Il olLieHHBaHUS copmupoBaHHOCTH YK-1 Ha mnoporoBom
YPOBHE

HepequL BOITPOCOB JIsA TCCTOBBIX SaI[aHI/Iﬁ 10 AU CHUIIIINHE

1. YcranoBuTe COOTBETCTBUE MEXKIY BUIAMHU IPOEKTOB U UX PUMEPAMMU:

Bunbl npoekToB [Tpumepsnr
A) Ucropus pa3Butusi GU3NKu 1) ITpousBoacTBO, epeaya U UCIOJIb30BaHHE
IEKTPUYECKOU SHEPIrUuu

b) ®wusuyeckue MeTOABI  HCCIENOBAHUA | 2) DKCIEePUMEHTAIBHOE OTKPBITHE
IIPUPOJIBI NEKTPOMAarHUTHBIX BOJIH

B) Ilpaktuueckue npunoxxeHus ¢usnuyeckux | 3) M3MepeHue BpeMeHU peaklMM 4YeloBeKa Ha
3HAHUU 3BYKOBBIE CUTHAJIbI

A b B

3ananus, HEOOXOoauMBbIe HJisi olleHUBaHusA copmupoBaHHocTn YK-1 Ha mpoaBuHyTOM
YpOBHE

HepequL BOITPOCOB JId TECTOBBIX BaI[aHI/Iﬁ IO JUCLUIIIINHE
1. Ycranosute MMPaBUIBHYIO ITOCJICAOBATCIIbHOCTDb BBIITIOJTHCHHA y‘lC6HOFO IIPOCKTA:

1) 3amumra npoexra

2) IlocTtanoBka yueOHOM TPOOIEMBI

3) OnpeneneHue TUIa MpPoeKTa

4) ®opMyaupoBaHUE LETU U 33/1a4d MPOEKTA

5) IMouck u or6op uuGopmauu

6) CuctemaTH3aIUs ¥ aHAJIU3 COOPAHHOI'O MaTepuaja



YMeETh: OCYIICCTBJIATDL ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ dHaJIM3 U CHUHTC3 I/IH(i)OpMaHI/II/I, IMPUMCHATH
CUCTEMHbIN moaxon IJist PCHICHUA IIOCTAaBJICHHBIX  3aJa4d B HpOCKTHOfI u
HCCHCI{OB&TCJ’IBCKOﬁ ACATCIBHOCTH I1O0 (bPISI/IKC.

3ananus, HEOOXOoAMMBIE ISl oneHuBaHUS copmupoBanHocTH YK-1 Ha moporoBom
YPOBHE

[lepedyeHs BOMPOCOB /1Jisi TECTOBBIX 3aJIaHUMN MO AUCIMUILINHE
1. lononaute Ppasy HEJOCTAIONIUMU CIOBAMM:

«YuebHuiti npoexm — BUJT CAMOCTOATEIILHOM JIeSITENLHOCTH,

HaIpaBJICHHBIA HA PEIlIEHUE KOHKPETHON yueOHO-TI03HaBaTEIbHOM MpoOIeMbl, Ha
JTOCTIKEHHUE ONTUMATBHBIM CITOCOO0M 3apaHee 3aIIaHuPOBAaHHOTO B

TE€UYEHUE ONPEAEIEHHOTO MPOMEXKYTKA BPEMEHI)

3aganus, HEOOXOOUMBbIE i1 OUEHUBAaHUS cPopmupoBaHHOCTH YK-1 Ha mpoaBuHyTOM
YPOBHE

HCpGLIGHL BOIIPOCOB AJIA TCCTOBBIX SaIIaHI/Iﬁ 110 JUCHUIIIINHC

1. Huxe npuBeieHbl OCHOBHBIE BU/IbI IEATEIBHOCTH YUaIIUXCs pU paboTte
HaJ y4eOHBIMU MPOEKTaMHU (MUCCIIEAOBAHUAMHU) IO (PU3HKE SKCIIEPUMEHTAIBHOTO
xapaktepa. cKiIrounTe HeBEpHbIE PUMEPHI.

1) U3mepenne Gpu3N4IecKoi BETUIHHBI,

2) OmBITHOE MMOATBEPIKICHUE WIIN ONTPOBEPIKEHHUE BBIIBUTACMBIX THITOTE3,

3) Onucanue npenbIcTOpu (PU3MUECKOTO OTKPBHITHSI.

4) VcipITaHre MOJICITH TEXHHUUECKOTO OOBEKTA B ICHCTBUU.

Brnanets: mpuemaMu U METOIaMH MOMCKA, KPUTUUECKOTO aHalIM3a U CUHTE3a HH(GOpMAIIHH,
MIPUMEHEHUSI CUCTEMHOI'O MOAXO0JA ISl PELICHUs ITOCTABJIEHHBIX 3aJa4 B MPOECKTHOW U
MCCJIEI0BATENLCKON JEATEILHOCTH 10 (hUBHKE.

3amanusi, HEOOXOAUMBIE Jisi OlleHUBaHUsS copmupoBaHHocTH YK-1 Ha mpoaBuHyTOM
YpOBHE

[TepedeHb BOMPOCOB /IJIsI TECTOBBIX 3aJIaHUM 1O TUCIMILINHE
1. YcTaHOBHUTE TIOCTEA0BATEIIBHOCTD BHITIOJIHCHUS 3aKIFOUNTEILHOTO 3Tara padoThl HaJl
y4eOHBIM TPOEKTOM:

1) [ToxBeneHue UTOrOB.

2)  OrmpeneneHue TEPCICKTHB AalibHEHIEH pabOThl, pa3paboTKa MPaKTHUYESCKUX
PEKOMEH TAIH.



3)  CocraBieHue OTUETOB.
4)  OOCyXIeHHUE 1 OIICHKA BBICTYTUICHHIA.
5) IlpoBeacHue peduieKCHH U caMOaHaIN3a YI4eOHOH IeITeIbHOCTH.

YK-2. CrocobeH ompenensaTh KPyr 3amad B paMKax IMOCTaBJICHHOW IENW W BHIOMpAThH
ONTHMAJIBHBIE CTOCOOBI WX PEIICHHs, WCXOIi U3 JACHCTBYIOIIMX IPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB M OTPAHHYCHUM.

3HATh: CITOCOOBI OCYHICCTBJICHUA ITOUCKA, KPUTUYCCKOI'O aHaJIN3a U CUHTC3a I/IH(i)OpMaHI/II/I,
IMPUMCHCHHUA CHUCTCMHOI'O IOJAXOoAda MJIs1 PCIICHUA ITOCTABJICHHBLIX 3d1a4 B HpOGKTHOﬁ )41
HCCHCHOB&TGHBCKOﬁ ACATCIBHOCTH I1O (1)I/ISI/IK€.

3amanus, HEOOXOAMMBIE JUIsl OlleHUBaHUS cdopMupoBaHHOCTH YK-2 Ha moporoBom
YPOBHE

[lepedens Tem orpoca Mo AUCLUILINHE
1.Onpenenenre NOHATHS «y4€OHBII TPOEKT.

3anmanus, HeoOXoAMMBIE A OleHWBaHWs copmupoBaHHOocTH YK-2 Ha mpoaBUHYTOM
YPOBHE

HepequL TCM OIIpOCa I10 AUCIHHUIIIINHC
1.0Hp€,[[€J'IGHI/IG ITOHATHUA «yt{e6ﬂoe HCCJIICAOBAHHC) .

YMeTh: onpenensaTh Kpyr 3a/1ad B paMKax IMOCTaBJICHHOM LN U BBIOMPATh ONTUMAaJIbHbIE
CHOCOOBI UX pElIeHUs, UCXO/s U3 ACUCTBYIOLIMX MPAaBOBBIX HOPM, UMEIOLIUXCS PECYPCOB
Y OTpaHUYECHUI B IPOEKTHOM U UCCIIEI0BATEIbCKON AEATENBHOCTHU MO (PUBHKE.

3amanus, HEOOXOAMMBIE ISl OleHWBaHHUS copmupoBanHocTH YK-2 Ha moporoBom
YPOBHE.

[lepedens Tem ompoca Mo AUCHUILINHE
1.Busibl yueOHOTO MpOEKTa.

3amanusi, HEOOXOMUMBIE I OIleHWBaHUS chopmupoBaHHOCTH YK-2 Ha TpoaBHHYTOM
YPOBHE

IIepeuens Tem onpoca No AUCUUTUIINHE
1.Bunbl yueOHOTO HCCIIeIOBAHUS.

Brnaners: mpueMamMu 1 MeTOAaMU ONIPEACIICHUS Kpyra 3aJiad B paMKax MOCTaBJICHHOU 11N
M BBIOUpATh ONTUMAIbHBIE CIOCOOBI WX PEIICHUS, UCXOAS U3 JICUCTBYIOIIUX IMPABOBBIX



HOPM, HMEIOIIMXCS PECypCOB M OTPAaHWYCHMA B TPOCKTHOM M HCCIICIOBATEIBCKON
JESTETHPHOCTH 10 (PUBHKE.

3ananus, HeoOXoAMMbIE A oleHuBaHus copmupoBaHHOocTH YK-2 Ha mpoaBHHYTOM
YpOBHE

[Ipumep 1abopaTtopHOii pabOTHI 1O AUCLMILIAHE

Omnpenenenne N1eKpEMEHTa 3aTyXaHuUs YIIPYTuX KojaeOaHui
[TpuGops! ¥ MPUHAIICHKHOCTH: dKCIIEPUMEHTaIbHAs YCTaHOBKA (CM. puc. 1), A - mraTus,
B - 3epkano, C - ucrounuk cera (ocBeTutens), D - BorHyTas JinHelKka co Kajaon
nenenus, E - cocyn ¢ Bogoi, F - MeTalmm4aeckuii IUIMHIP, CEKYHIOMED.

.:Tq

Puc.1 DxcnepumenTanbHas yCTaHOBKA

Kparkas teopus.
[IpocreiiinM BHIOM K01€0aTEIbHBIX JBUKEHUN SBIIAETCS TAPMOHHUYECKOE KOJIeOaHue,
BO3HHUKAIOIIIEE B TOM CIIy4ae, €CIM Ha TEJIO, BBIBEICHHOE U3 MOJIOKEHUS PAaBHOBECHS
HENPEPBIBHO JCUCTBYET CHUJIa, HATIPABJICHHAS BCET/A K MOJIOKEHUIO PAaBHOBECHS, a TI0
BEJIMYMHE IPOMOPIIMOHATIEHAS PACCTOSIHHUIO TeJla OT 3TOTO MOJI0KEHHUS WIH CMEIICHUIO
Tena, T.e.

F =—kx (1)
rzie K - HeKOTOPBIH MOCTOSHHBIN KOA(D(DUITUCHT.
Ecnu koneGanusi COBEpIIAOTCS MPU HATUYUH CUJT COTPOTUBIICHHUS, TO SHEPTHUS
KOJIe0aTeIbHON CHCTEMbI YaCTUYHO 3aTPAYMBACTCS Ha UX MPEOJI0JICHHE, BCIEICTBUE 3TOTO
aMIUTATY1a KOJIeOaHUil MOCTENEHHO YMEHBIIAETCsI, T.€. BOSHUKAET 3aTyXaHne KOJIeOaHuil.
CwMerienue, T.e. OTKJIOHEHHUE OT TOJIOKEHUSI PABHOBECH S, 3aTyXalOIIEro KoueOaHus
OTIMCHIBACTCS] YPaBHEHUEM BUIA!

x = ay-e % sin (wt + @) (2)
TJIC 0lo- HaYaJdbHasl aMIUTUTY1a Konebannii, ®=2m/T - kpyroBas 4actora Kojebanuii, 7 -
nepuoJ Kojaebanuii, go- HadabHast aza, o - KodhPUIMeHT 3aTyXaHus.
Ecnu nauansHas ¢aza kosebaHuil paBHA HYIIIO, TO CMEIIEHUE onpeeseTcs 0oee
MIPOCTHIM YPaBHCHHEM

x =ay-e % -sin 2nt + T) (3)
Ha pucynke 2 nmokazaHo rpaduk 3aTyxaroniero Kojaebanus B BUJe BOJIHOOOPA3HON KPHUBOH.
Kax BugHO U3 prCyHKa, aMIUTATY/1a TAKOTO KOJIEOAHUS TOCTETICHHO YMEHBIIAETCSI.



HaOmronas 3a cMmelieHneM “3aiiunka’ mo oTMETKaM IIKaAJIbI MOYKHO ONpeAeIuTh 3HAaUCHUSI
psiia mocCaeA0BaTEIIbHBIX aMIUIMTY I, OTCYAUTAHHBIX YE€PE3 oanepruoaa dop, di, dz, as....

Puc. 2
Puc.2 I'paduk 3aTyxaromero koaeoanus
CocraBsisi OTHOIICHUE ABYX MOCIEI0BATEIbHBIX aMILTUTY ] OJTHOTO 3HAKa, T.€.

HaIIpaBJICHHLIX B OAHY CTOPOHY OT HYJIA HIKAJIbI, U I10JIaras B (bOpMyJIe (3) BpEMs paBHbBIM
T 3 5
Z , Z T, Z T u TA. MOXXHO IIOJIYUUTDH CIACAYIOINNEC BbIPAKCHHA:

a a a

1 ech, zz eO'T, 3 eaT (4)

as a4 as
OTCIOI[a BHAHO, YTO OTHOIICHHMA IBYX IIOCJICIOBATCIbHBIX dAMINNINTYI OAHOI'O 3HAKaA (T.e.
OTHOIIICHHE YETHON K YETHOM U HEUSTHOU K HequHOﬁ) OKa3bIBA€CTCA INOCTOSAHHBIM U
PaBHBIM BCIINYHUHC!

a
D =—2 =0T (5)

an+2
rae n=0,1,2,3, ..., 3HaYeHHue UHJICKCa IIPH aMIUTUTYE, CTOsIIeH B yuciauTene, D-

ACKPCMCHT 3aTyXaHHA.
Takum O6p330M I OIIPCACIICHUA ACKPCMCHTA 3aTyXaHUA H€O6XOI[I/IMO HU3MCPHUTDb
SHAYCHUA aMIUIUTY O psAaa IMOCICaA0BATCIIbHBIX 3aTyxaHHﬁ N COCTaBHUTHb COOTHOIICHUC (5)

a
Toma BCINYNHA = D 6y,IIGT OIIPCACIIATH YHUCIICHHOC 3HAYCHHC JCKPCMCHTA 3aTyXaHHA

an+2
D, a eciut B3ITh HATYPaIbHBIHN JIorapu(M 3TOTO OTHOIICHHUS, TO ITOJIyYUM 3HAUCHHUEC

J0rapu(pMHUUECKOTO IEKPEMEHTA, T.€.

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

B cnydae He3aTyxarolmux Koyie0aHui, OUEBHUIHO, IEKPEMEHT PABEH €UHUIIE, a
norapu(pMUYECKHI IEKPEMEHT PaBEH HYIIIO.

Oxcnepumenmanvuas ycmanogka. JIns HabMoneHus yIpyrux KoieOaHui CIoIb3yeTCs
KPYTUJIbHBIA MasITHUK (puc.1), COCTOAIIMIA U3 METATHYECKON MpoBosioku K, BepxHMit
KOHEI] KOTOPOM 3aKperuieH Ha mratuse A. Ha HuKHEM KOHIIE IPOBOJIOKH MOJBELIEH TPY3
F, LIeHTp TAXKECTU KOTOPOTO SABIISIETCA MPOAoLKeHHeM npoBosioku K. Beiiie rpy3a Ha ocu
BpAILCHNs HUIMHIAPUYECKOIO IPy3a IIPUKPEILICHO 3epkaso B. Eciu rpy3 nosepHyTh Ha
HEKOTOPBIN YIroJl BOKPYT BEPTUKAIBHOM OCH, TO IPOBOJIOKA 3aKPYUUBAECTCA, U B HEU
MOSIBJISIFOTCS YIIpYTHe cujibl. BenencTBue 3Toro, cucrema, mpeocTaBlieHHast camoi cebe,
HA4YMHAET COBEpUIATh YIPYTHe 3aTyXaollre KoueOaHusl BOKPYT BEpTUKAIbHON OCH,
KOTOpas MPEACTABIIET HAYAJIbHOE I10JIOKEHNE PABHOBECHUS CUCTEMBI. Tak Kak
METAIMYECKUI LUIMHAD OIyLIEH B cocy E ¢ BOIOM, TO 3aTyXaHWe CUCTEMBI
yObICTpsieTCs. MOMEHT MHEPILUH IPy3a U yIPYroCTh MPOBOJIOKH MOA0OPaHbI TaK, YTO
Mepuoj KpyTHIIBHBIX KoJieOaHuii cocTaBisieT 5-10 ¢. HaGmonenue 3aTyxaHust KojieOaHui

4]




Y U3MEPEHUs 3HAUCHUH UX aMIUTUTY]] IPOBOJUTCS IO OTKJIOHEHUIO “3aiiurKa’ U IIKaJIbI
JI€JICHU Ha BOTHYTOM nuHelke F.
[Topsmok BeIMOMHEHUST PaOOTHI

1. YcTaHoBUTH MIKAJTy TOPU3OHTAILHO, TIOMECTUB €€ Ha paccrossHue 50 cM oT mpubopa
Y TIOJYYUTh H300pakeHre HUTH ‘‘3aifunka’ Ha HyJIEBOU OTMETKE (JIEICHUN) IIKAJIbI.

2.Coo01muTh cucTeMe KpPYTUJIbHBIE KOJeOaHUs M MPOBECTH HAOIIOJEHUE KpailHero
MOJIO’KEHHUSI M300paKeHHsI HUTH ‘‘3aiiuMKa’ clieBa M ClpaBa MO IIKale JUHEWKH HEe MEHee
10 pa3, TeM caMbIM OIpe/eNseTe 3HAUCHUS aMIUTUTYH do, a1, 82, a3, &a, as, 8e. JlaHHBIE
3anucath B Tabnuiy 1. OqHoBpeMeHHO HE0OX0aUuMO U3MepuTh BpeMs 10-15 konebanuii u
BBIYMCIIUTD MEpHOJT Kojebanuil 7. T u3MepeHus MPOBECTH HE MEHEE TPEX pas.

3. Ilo mosy4eHHBIM pe3yJibTaTaM BBIYUCIUTH 3HaueHus D u ¢ ¢ momoibio Gpopmyi (5)
u (6).

4. OnpenenuTh 3HaUCHHUE cMelieHus X 3a Bpems t = 2,5T mo popmyie (3).

5. Pe3ynbratel 3anucath U IpeICTaBUTh B BUAE TaO. 2.

Tabmauna 1.
Ne ao a a4 a6 as aio
1.
2.
3.
Tabmura 2.
Ne o t T D o X

VYK-6. CrnocoOeH ynpaBisiTh CBOMM BpPEMEHEM, BBICTpauBaThb W PEaM30BBIBATH
TPaAeKTOPUIO CAMOPA3BUTHUS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUsI B TE€UECHUE BCEH )KU3HU.

3HaTh: CMOCOOBI YMpaBJICHUS CBOMM BPEMEHEM, BBICTpaWBaTh M PEaTU30BBIBATH
TPaeKTOPUIO CAMOPA3BUTHUS Ha OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3ZHMU.

3amanus, HEOOXOAMMBIE IS OleHWBaHUS copmupoBanHocTH YK-6 Ha moporoBom
YPOBHE

[Tepedens Tem ompoca 1Mo AUCIUILINHE
1. OcobeHHOCTH OpraHu3aluK Y4eOHOTO MPOEKTa Mo (PHU3HUKeE.

3amanus, HEOOXOMUMBIE NJisi OlleHWBaHUsA copmupoBaHHOocTH YK-6 Ha mpoaBUHYTOM
YPOBHE



[lepeuens TeM ompoca 1Mo AUCIUTIINHE
1. OcobeHHOCTH OpraHu3aluy Y4eOHOTO UCCIIET0BAHMS 110 (hU3HUKE.

YMeTh: yNpaBisTh CBOMM BpPEMEHEM, BBICTPAUBATH W PEAITU30BBIBATH TPACKTOPUIO
CaMOpAa3BUTHUS Ha OCHOBE MPUHLIUIIOB 00pa30BaHUs B TEUYEHUE BCEH KU3HU.

3ananus, HEOOXOAMMBIE ISl OleHUBaHUS copmupoBaHHocTH YK-6 Ha moporoBom
ypOBHE

[lepedens TeM ompoca Mo AUCIUILINHE
1. Drarmbl BBIMOJHEHUSI y4€OHOTO TIPOEKTA.

3amanus, HEOOXOIUMBIE NJIsi OIleHMBaHUsA copMupoBaHHOCTH YK-6 Ha mpojaBUHYTOM
YPOBHE

[lepedens TeM ompoca Mo AUCHUILIMHE
1. Dranbl BBINOJHEHUS! yY€OHOTO UCCIIEI0BAHHUS.

BJIaIIeTBZ yYHpaBJICHUA CBOUM BPCEMCHCM, BLICTPAWMBATL M PCAIIMN30BLBIBATH TPACKTOPHIO
CaMOpa3BUTHA HAa OCHOBC ITPUHIUIIOB O6pa30BaHI/I$I B TCUCHHUE BCEH JKU3HMU.

3ananus, HEOOXOIUMBIE MJisi OIlEHUBaHUS cpopMupoBaHHOCTH YK-6 Ha mpoaBUHYTOM
YPOBHE

[lepedens 3ananuii A1s 1a60paTOPHBIX PAOOT MO TUCHIUTIIINHE
BrinonHenue 1abopaTopHbIX padoT MO TUCIUILIAHE.

OIIK-9. Cnoco0GeH MNOHMMATh NTPUHIMUIBI PAOOThl COBPEMEHHBIX HH(POPMALUOHHBIX
TEXHOJIOTHI U UCIIONB30BATh UX JIJISl PEIICHUS 3a1a4 MPO(PECCUOHATbHOMN eI TEIbHOCTH.

3HaeT: NPUHUUIIBI PadOThl COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTUN U UCIIOIb30BATh
WX JIJIs1 pelieHus 3a7a4 MPOoPECCUOHAIBHON AESITEbHOCTH.

3ananus, HeoOxoaumble s oneHuBaHus chopmupoBanHoctd OIIK-9 na moporoBom
YpOBHE

Ilepedens TeM ompoca Mo TUCUUILINHE
1. Ouenka pe3yibTaToOB BHIMOJIHEHUS y4€OHOTO MPOEKTA.

3ananusi, HeoOXxoaumble st oueHuBaHusi chopmupoBanHoctu OIIK-9 nHa npoaBuHyTOM
YpOBHE



[lepeuens TeM onpoca Mo AUCLUIIIMHE
1. OueHka pe3yJapTaTOB BBINOJHEHUSI y4€OHOTO UCCIIET0BAHMUS.

YMeeT: MOHUMATh NPUHLHUIB PabOTHl COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTUN H
MCIOJIb30BaTh UX I PelIeHus 3a7a4 Mpo(hecCnoOHAIbHOM NesATEIbHOCTH.

3ananus, HeoOxomumble g oueHuBaHus copmupoBanHoctn OIIK-9 Ha moporosom
ypOBHE

HepequL BOIIPOCOB AJIs1 JOMAIITHHUX BaﬂaHI/Iﬁ 110 AU CHUIIIINHC
OHpeI[eJICHI/IC YCKOPCHHUA CUJIBI TAKCCTHU B 3aBUCHUMOCTH OT IIMPOTHI MCCTHOCTH.

3ananus, Heobxoaumbie s ouleHuBaHusl chopmupoBanHocTu OIIK-9 Ha npoaBuHyTOM
YPOBHE

[Ipumep momaniHero 3ajJaHust MO JACIUILUTMHE
OnpeneneHne yCKOPEHUs CUIIBI TSYKECTU B 3aBUCUMOCTH OT IIMPOTHI MECTHOCTH.
LIpubopvl u npunadnesxchocmu: MaTeMaTuueCKuil MasiTHUK, CEKyHIOMED.
Llenv pabomui.
1. OcBoeHue IPEAJIOKEHHOTO METO/1a ONIpeACIICHUS J.
2. OnpeneneHne YCKOPEHUs CUJIbI TSHKECTH B MOCKBe.
Kpamxas meopus.
Ha teno, Haxossieecst Ha TOBEPXHOCTH 3€MIJIH, ISUCTBYET CHIIa TSAToTeHus F,

HarpaBJeHHas K neHTpy 3emiu (puc.l). Cocrapisroniasi TaHHON CUIIbI
mv?  mw?r? 472
Fp=—=—-—= w?mRcosp = m-—Rcosg (1)
rje M - Macca Tena. T — nepuoa oopaiieHus. 3eMIu BOKPYT cBoel ocH (CyTku), R -

paauyc 3emiu, ¢ - mUpoTa AaHHoro Mecta. Cama cuiia F onpenensieTcs o 3aKkoHy

TATOTEHUsI o GopmyIie
Mm
F=y— (2)
rae M - macca 3emin, M - Macca tena, R - paguyc 3emin,
OV 1

Fy

0
Puc.1 Cxema pacnoyioxeHus Tejia OTHOCUTEIbHO 3eMIU
Y - rpaBuTanmoHHas nocrosinHad. Cocrasisiromas P HanpaiieHa 10 OTBECHOU
auHUY (HE K HEHTPY 3eMin). DTy CUITy, MPUIOKEHHYIO K TETy, Ha3bIBAIOT CUJIOHN TSHKECTH.

i
! ¢
1



[TosiBnenue cocrapisitouux F u P 00ycinoBneHo HEeMHEPIHUATbHOCTBIO CUCTEMbI OTCUETA
"3emnsa". Kak BunHo u3 puc.l, cuna tsxectu P coBnanaer ¢ cuioit tarorenus F Toiapko Ha
noJirocax I 3emiy, T. K. Fi = 0. HaubomnpIiee pa3nuane CHII TATOTCHUS H TSHKECTH
HaOJI0/1aeTCs HA HKBATOPE, T. K. F1 MakcuMaiibHa, HO COCTABJISICT MECHBIIIC
0,4% cunbl TsKecTH. [103TOMY BO MHOTHX CTydasiX MOXKHO JAOIYCTUTh, 4yTo F~P. Toraa
uMeeM

= M -
P=yoz=gm ()
rae Ry - cpenunii paguyc 3emun, paBHbiil 637*10%M.
M 9.8 M
§= ng T2

BekTop g XapakTepHu3yeT rpaBUTAMOHHOE MoJie 3eMin. B ka0l ToUke IpoCcTpaHcTBa
OH OIpeJIeNIAeTCs TOJBLKO pazMepaMu U popMoii 3eMiTd, a TakKe pacrpeeaeHueM
BEIIECTBA B HEM.

[105TOMy TOYHBIE U3MEPEHUS g MO3BOJISIOT CYIUTh O HAIUYHMHU ILIOTHLIX 0OPa30BaHUli B
3€MHOM KOpE.

Yemanoeka u memoouka usmepenui.

Jliist oIpeieNicHus] YCKOPEHHS § CHJIBI TSXKECTH B JAHHOM paboTe UCHONIB3YeTCs
MaTeMaTU4eCcKui MasiTHUK (puc. 2). [Tpu MasibIX yriiax OTKJIOHEHHUS POJib KBa3UyNpYyron
CHJIBI OYJIET UTPATh

P, = Psina = mga — kx (4)

Puc.2 Pacnpenenenre cui B MAaTEMaTHYECKOM MasiITHUKE
Kak mokaseiBaeT Teopusi, mepruoa KoeOaHuii MaTeMaTHYeCKOT0 MasiTHUKA paBeH T =

2 \/g, (5)

riae | — qHa MaTeMaTHYecKoro MasiTHHKA, (J - YCKOPEHHE CHITBI TShKeCTH. Eciu u3meputhb
T u . To u3 (5) MOXHO onpeaenuTh §. B nanHoi paboTe H3MEPSIOT MepHo/ KojaeOaH i
JUIMHHOTO Y KOPOTKOTO MAsATHUKOB. Y CTAHOBKA ITO3BOJISIET MEHATH JUIMHY MasiTHUKA.
JlonycTum, 4TO IJIMHA KOPOTKOro MasiTHUKA |, To ero mepuon Oyaer

T, = ZN\E (6)

,l+h
Ecnu nnvna amuHHOTO MasitHuka |+h, To ero mepuon Oyner Ty = 21 5 (7)



BoseeneM o0e wactu (6) u (7) B kBaapaT u paspemnm otHocuteasHo |+h u |. Torma

— Tig - T;9g
nonyanM L+ h = oy ®u I= e (9)
[Tocme moICTAaHOBKH MOJTydaeM (Tzz—g) +h = g (10)
A y 412 412

2
rae h - pa3HOCTh UIMH KOPOTKOTO M JUTMHHOTO MasTHUKOB. [Ipy 3TOM MOXHO M3MEPUTh
TOJIBKO Pa3HOCTH JUTHH h.

1. IlpuBenuTe MasTHUK B COCTOSIHUE DPABHOBECHS WU BBIBEJUTE €0 U3 IOJOKEHUS
paBHOBECHSI TaK, YTOOBI yroJ OTKIOHEHUs ObL1 He Oosee 5° . Koraa MasaTHuk crnenaer 2 - 3
HOJIHBIX KOJeOaHus, HAYHUTE OTCYET YMciaa MOJHBIX KOoJeOaHuM, 3alyCTUB CEKyHAOMED.
ITpu aTOM cnendar 3a TeM, 4ToObI KoJIeOaHNUsI MasATHUKA IPOUCXOWIN B OTHOM IJIOCKOCTH.

2. Takum oOpa3oM, OTMEYarOT BpeMs, B TE€UEHUE KOTOporo comepuiaercs 50
MOJHBIX KoyieOanuil. Takux U3MepeHuil aenarT He MeHee S5 pa3. /laHHble 3aMUChIBAIOT B
BH/JIE€ TAOJIMLIBI.

3. VKopaunBaeT JUIMHY MasTHUKA, Pa3HOCTh N M3MepsroT.

AHAJIOTUYHBIM 00pa3oM U3MEPSIOT BpeMsl 50 MOJHBIX KOJIEOAHU KOPOTKOrO MAsITHUKA HE
MeHee S pa3. /laHHbIe 3anTMChIBAIOT B BUJI€ TAOJIUIIBI.
3ananus: 1. BeIYMCIUTh OTHOCUTENBHYIO OIIMOKY 1O (hopmyIie:

N3 (10) momyuum, uro g =

e=20 2 (2Z+T+22222) (12)

cp 1742

rae An, Ah, AT1, AT, - abcomotnbie omuOku. AT u AT, BRIYUCISIOT TIO hopMyIam,
ATy =T, (24 7),8T, =T, (32 +77) (13)

rae An - MOXHO TipeHeOpeub, Aty 1 ATy paccunThiBatoT 10 CThIOCHTY, 71 U T2 -CPEHUE
MPOMEKYTKH BPEMEHH.
CootHowenus (13) npumyT BUI:

ATl ATZ
ATl - Tl ’ ATZ - TZ Z
3. Haf/iTH Ag HCHOHBSYﬂ HOqueHHOG 3HAUYCHUC &, pGByJII)TaT 3aIlIUCBIBAOT B BUJIC

g = (gcp + Ag)M/CZ
BrruucnsroT g B 3aBUCUMOCTH OT reorpaduueckoi MupoThl (¢) MECTHOCTH 1o (popMyIie Ha
nomoce g=9,83 m/c?, a Ha skBaTOope g=9,78Mm/c?

T1

Jgo = 980,161 — 2,5928 cos(2¢) + 0,0068cos?*(2¢) (14)
Tabmumal.
Bricora Yckopenue
Fopoﬂ JIOJ'IFOTa H_[I/ng)Ta Hanqg CcBOOOJTHOTO
¢ () ypOBHEM najeHus,
MOps, M m/c?
bepiua 13,40 B.71. 52,50 c.im. 40 9,81280
Bbynamemt 19,06 B.11. 47,48 c.. 108 9,80852
Bammunrron 77,01 3.1. 38,89 c.. 14 9,80112




Bena 16,36 B.1I. 48,21 c.. 183 9,80860
['puHBHY 0,0 B.A. 51,48 c.m. 48 9,81188
Kaup 31,28 B.11. 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.m. 655 9,79981
Mocksa 37,61B.1. 55,75 c.m. 151 9,8154
Hato-Mopk 73,96 3.11. 40,81 c.m. 38 9,80247
Ounecca 30,73 B.1. 46,47 c.m. 54 9,80735
Ocio 10,72 B.11. 59,91 c.m. 28 9,81927
[Tapux 2,34 B.1. 48,84 c.. 61 9,80943
[Tpara 14,39 B.21. 50,09 c.. 297 9,81014
Pum 12,99 B.11. 41,54 c.m. 37 9,80312
CTOKroJBM 18,06 B.11. 59,34 c.m. 45 9,81843
Tokuo 139,80 B.1. 35,71 c.m. 18 9,79801

Jlst MockBbl, Hanpumep, ¢ = 55,75°, CpaBHUTE Baml pe3ysbTaT ¢ §, B OOBIACHHUTE
pasianyue.
Meron CrerofienTta 115 pacueta Aty 1 AT, TPUMEHSIIOT TaK:

1) HaxoAAT CPEaHIOI apu(METHUECKYIO BETHUUHY T1 110 OpMyIie
T, = ?=1% , TJe N =5, eclii IPOU3BEACHO 5 U3MEPEHUIN BPEMEHU,
2) HaxoAT aOCOTIOTHYIO IOTPEIIHOCTD OT/ICILHOTO U3MEPEHHUs 10 (hopMyJie
Aty = |tq — &
3) HAXOAAT CPEIHIOI KBAPATUIHYIO IMOTPEIIHOCTH 10 (hopMyJIe:

S At?
S = —
Zn(n—l)

i=1

4) HAXOIAT TOBEPUTEIIbHBIA HHTEPBAI 1O (hopMyJie:
tan"S

Vn
rae tan - ko3 dumuenT CThIOJICHTa, HAXOAAT €ro U3 TAOIHIIBI Ha MIEPECCUCHUH o, N, TIe o -
JIOBEPUTEIbHASI BEPOATHOCTD, Hamp., 0,95, N - KOMMYECTBO U3MEPEHUN. AHATIOTUYHO
HaxoJiIT ATo.
MOoHO cienaTh OKOHYATEIBHBIN BBIBOA: YCKOPEHHE CBOOOHOTO MAJeHUS 3aBUCUT OT
IITUPOTHI MECTHOCTH, BBICOTHI HaJl YPOBHEM MOPS U OT IJIOTHOCTH 3aJICTaIONIUX TTOPO/I.

ATl ==

3nanusn u ymenus. JIng cnadn otyeTa 1ad0paTopHOM pabOThI HEOOXOAMMO:

3HAMb. 3aKOH BCEMUPHOTO TATOTEHUS, TPABUTAIIMOHHYIO TTOCTOSTHHYIO, 3aBUCHMOCTD CHITBI
TSOKECTH OT reorpaduuecKoro MoJI0KEHHUs Tela Ha MOBEpXHOCTH 3emMitH, paznudue P Ha
AKBATOPE W Ha MOJII0CAX, pa3Iinuue J, 3MEPEHHOTO Ha OIBITE OT TEOPETUICCKOTO,
MaTeMaTHYECKH MasTHUK, BEIBO (POPMYIIBI TIEpHOIa MATEMATHIECKOTO MasTHUKA.




yMems. II0JIb30BATHCA CCKYHAOMEPOM, I10JIy4aTh KOJICOAHHMS C MaJILIMU AMIUINTyaMU,
IMPOU3BOANTDL BBIYHCIICHUA OTHOCHUTEJIbHOM OHII/I6KI/I, MMPHUMCHATb MCTOL CTBIOI[eHTa.

Bnageer: mnpuHumMmamMu pabOThl COBPEMEHHBIX HMH(DPOPMAIIMOHHBIX TEXHOJOTUH |
MCIOJIb30BaTh UX I PelIeHus 3a7a4 Mpo(hecCnoOHAIbHOM NesATEIbHOCTH.

3ananusi, HeoOXoauMble aisi oueHuBaHusi copmupoBanHoctu OIIK-9 Ha mponBuHyTOM
ypOBHE

[lepeuens 3aganuil s 1a60paTOPHBIX padboT
JlabopatopHas pabota «OnpeneneHue 1eKpeMeHTa 3aTyXaHus YIPpYTrux KoJieOaHun.

HpOMe)KYTO‘-IHaH aTTcCTalui

VYK-1. Cnoco0eH OCylIeCTBIIATh MOUCK, KPUTUYECKHM aHAIW3 U CHUHTE3 MH(POpPMALIHH,
MPUMEHSATh CUCTEMHBIN MOIXO]1 JUIsl pEIEHUS TOCTABJICHHBIX 3a/a4.

3HaTh: CIOCOOBI OCYIIECTBICHUS MTOMCKA, KPUTUYECKOTO aHAJIM3a U CUHTE3a MH(POPMALIHH,
MPUMEHEHUsI CUCTEMHOI0 MOJXO0Ja ISl PEIICHHs] MOCTABICHHBIX 33Ja4 B MPOEKTHOM WU
UCCJIEI0BATENBCKON JEATEIbHOCTH MO (PU3HKE.

YMeTh: OCYLIECTBIATh MOUCK, KPUTHUECKUI aHAM3 U CUHTE3 MH(OPMAIMH, TPUMEHSTh
CUCTEMHBIM TMOIXOX JUIsl PpELICHHs IIOCTAaBJIEHHBIX 3adad B IMPOEKTHOW U
HCCIIEIOBATENbCKOM IEATEIbHOCTH 1O (PUBHKE.

Brnagers: npuemamu 1 METO/1aMu IIOUCKA, KPUTUUECKOTO aHAIM3a U CUHTE3a HH(OopMaluy,
IIPUMEHEHUSI CUCTEMHOIO MOJXO0Ja Uil PEIICHMs] NOCTABJICHHBIX 3a/ad B MPOEKTHOW H
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH 1O (PUBHKE.

3aianusi, He0OXoaUMBbIe 151 olleHMBaHusA cpopmupoBanHoctu YK-1

ITepedyenb BOompoCoOB AJis1 3a4eTa

1. ®opmupoBaHme y 00yUdaromuxcsi OCHOB KyJIbTYPhI TPOEKTHOM 1€ATEILHOCTH M HABBIKOB
pa3paboTku (mporpaMmma (pU3MKH).

2. Jlornueckas CTpyKTypa OpraHU3aIiy MPOCKTHON AEITETbHOCTH 10 (PHU3HMKE B IIKOJIE.

3. @opma, METOABI M CPEACTBA OPTraHU3AIMU TPOCKTHOW IESATENIbHOCTH MO (PU3UKE B
HIKOJIE.

4. Knaccudukaius mpoeKTHBIX padoT Mo (PU3HKE B IIKOJIC.

VYK-2. CnocobeH ompenensTe KPyr 3ajlad B paMKax IMOCTaBJICHHOM IeNIM W BHIOMpAThH
ONTUMAJIbHBIE CTOCOOBI WX PEIICHHs, WCXOMi U3 JACHCTBYIOIIMX MPABOBBIX HOPM,
UMEIOIIHNXCS PECYPCOB U OTPAHUICHUM.



3HaTh: CIIOCOOBI OCYIIECTBICHUS MOMCKA, KPUTUUECKOTO aHAIM3a U CUHTE3a HH(pOpMaLuHy,
IIPUMEHEHUSI CUCTEMHOIO0 NOAXOAA Ui PELICHHs NOCTABJICHHBIX 3a7a4 B NMPOEKTHOU M
UCCIIEI0BATENLCKOM JeSITEIbHOCTH 110 (PU3HKe.

YMeTh: onpenensaTe Kpyr 3a1ad B paMKax MOCTaBJICHHOM LIEJIM U BBIOMPATh ONTUMAJIbHbBIE
CIOCOOBI UX pEUIEHUs, HCXOAS U3 JIEHCTBYIOIIMUX MPAaBOBBIX HOPM, HMEIOIINXCA PECYPCOB
Y OTPAaHUYECHHH B MPOCKTHON M MCCIIEA0BATEIbCKOM JEATEIILHOCTH 10 (PU3UKE.

Bianers: npueMaMu 1 METOAAMU ONIPEACIICHUS Kpyra 3a/1ad B paMKax IMOCTABJICHHOW LIEJIN
U BBIOMPATh ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHHUS, UCXOAS U3 JEUCTBYIOUIMX IPABOBBIX
HOPM, HMEIOIIMXCA PECypcOB M OrPAaHWYEHHM B IIPOCKTHOW M MCCIIEIOBATENBCKON
JESITENIBHOCTH 110 (PU3UKE.

3aiaHus1, HeOOXOUMBIC JIJIs1 OlleHUBaHUs cpopMupoBaHHOCTH Y K-2

ITepedyenb BOompoCoOB AJisl 3a4eTa

1. Cuctema QU3NIECKOTO IKCIIEPUMEHTA B MTPOEKTHOM J1€ATEIHHOCTH.

2. IlpoexTHas AESITENTFHOCTD C UCTIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

3. CamocTosiTeNbHbIE TMPOEKTHI yUYalIuXCcsl KaK CPEACTBO HMHIWBUIYaTU3allMU OOYyUYCHHS
(ur3MKe B OCHOBHOM IIKOJIE.

4. HayuyHble MbICIIEHHBIE 00001IEHUS TIPHU (POPMUPOBAHUM NPOEKTHBIX PA0OT MO (PU3HKE.

5. [lpoekTHas AeATENPHOCTD MO (PU3MKE W JOCTIXKCHHE JTHYHOCTHBIX, METApPEAMETHBIX
pE3yJIbTaTOB.

6. Kputepuu olieHuBaHus yueOHBIX UCCIIEI0BaHUM U IPOEKTOB O (PU3UKE.

7. Knaccuduxanys npoekToB Mo COACP>KaHUIO.

8. OdopmieHue pe3yabTaTOB MPOEKTa U MOATOTOBKA €ro K 3alHTe.

VYK-6. CrnocoOeH ympaBisTh CBOUM BpPEMEHEM, BBICTpaMBaTh U PEaTU30BHIBATH
TPACKTOPHIO CAMOPA3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHMS B TCUCHHUE BCCH JKU3HHU.

3HaTh: CHIocoObl yIpaBi€HUs] CBOMM BPEMEHEM, BBICTPaUBaTh M PEATU30BHIBATH
TPAEKTOPHIO CAMOPA3BUTHUS HA OCHOBE MPUHLIUIIOB 00PA30BAHMS B TEUCHHE BCEHl JKU3HMU.
YMeThb: yNpaBisTh CBOMM BpPEMEHEM, BBICTPAUBATHL W PEATU30BBIBATH TPACKTOPUIO
CaMOpa3BUTHUS HA OCHOBE MPUHLIUIIOB 00pa30BaHUs B TEUEHHUE BCEH JKU3HU.

Brnaners: ympaBiieHHsI CBOMM BpPEMEHEM, BBICTPAMBATH U PEAIU30BBIBATH TPACKTOPHIO
caMOpa3BUTHS HA OCHOBE MPUHIUIIOB 00pa30BaHus B TEUEHUE BCEH KU3HMU.

3amanusi, HEOOXOUMBIE JIJIsl oTleHUBaHus chopmupoBaHHocTH Y K-6

IIepeduenp BOompoCoOB AJis 3a4eTa

1. Texnonorun 0OOOIICHHWS W CHUCTEMAaTH3alMU 3HAHUK 10 (U3UKE IPH OpraHU3aIuN
MCCJIEI0BATENbCKON AeATEIbHOCTH 10 (PU3UKE B OCHOBHOM IIIKOJIE.

2. TexHonoruu 0OOOIIEHHWS M CHCTEMAaTH3allMd 3HaHUN MO (PU3MKE MpU OpraHU3ALMU
MPOEKTHOM IEATETBLHOCTH 1O (PU3UKE B CPEAHEH HIKOJIE.



3. Knaccudpukanuss CTWiIeH HMHIWBUAYaJIbHOCTH TPU OpraHU3allid  IPOCKTHOU
JESTETHPHOCTH 10 (PUBHKE.

OIIK-9. CnocobeH mNOHMMATh MPHUHIMIBI PaObOTBl COBPEMEHHBIX WH(GOPMAIMOHHBIX
TEXHOJIOTHI U MCIIOJIBF30BATh UX IS PEIICHUs 3aa4 MpodhecCnoHaIbHOM eI TeTbHOCTH.

3HaeT: MPUHIHUIIBI pa0OTHl COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJOTUI U HCIIONIb30BATh
UX Ul pelIeHus 3aa4 Npo(ecCuOHAIBHOMN 1eATEIbHOCTH.

VYMeeT: moHUMaTh NPUHLHUIB PabOTHl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA H
UCIOJIb30BaTh UX AJIS PELIeHUs 3a7a4 Npo(heCCHOHATBHOMN NeATEIbHOCTH.

Bnageer: npuHuunamMu paboTbl COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTUH U
MCIOJIb30BaTh UX AJIs PELIEHUs 3a7a4d Npo(heCcCHOHATBHOM NeATEIbHOCTH.

3amanwus, HeOOXoauMBIe 1S orieHUBaHus chopmupoarHoctr OITK-9

ITepedyenb BOompoCoOB AJisl 3a4eTa

1. MOHMTOPUHT Hay4YHO-TIPAKTUYECKUX KOH(EPEHIMI IIKOJIbHUKOB 1O (PU3UKE.

2. AHamu3 Hay4YHO-HCCIICOBAaTEIbCKUX paboT 1o ¢usuke Bcepoccuiickux HaydHO-
MPaKTUYECKUX KOH(EepEeHIUH.

3. Ponmp u MecTo Hay4YyHO-MCCIENOBATENbCKUX pabOT ydammxcs 10 (QHU3MKe B
(OopMHPOBAHUN €CTECTBEHHOHAYYHOU KapTUHBI MUpA.

4. MeTonu4ueckrue MaTepualbl, OpeACSIIONINe POIeAYPhl OLICHUBAHUS 3HAHUM, YMEHHM,
HaBBIKOB M (WJIM) OIBITa JACATEIBHOCTH, XapaKTEPHU3YIOMIMX OATarbl (OPMUPOBAHUS
KOMIETEHIINU

TpebGoBaHus K 3a4eTy
[Ikana onenuBanus 3a4éTa.

Kpurepuu onieHuBaHus bansl

Ecnu cryneHT oOHapykuBaeT TIIyOOKOe 3HaHHME cojaepkaHus ydeOnoro | 11-20 6amnoB
MaTepuaia Mo JUCIUIUIHHE; 00CTOSTEIIEHO aHATM3UPYET METOMBI, CTPYKTYpPY U
COJIep>KaHUE OCHOBHBIX TAIOB MPOEKTHOM AESTEILHOCTH

Ecnmu oTBeT cTyneHTa yIOBIETBOPSIET OCHOBHBIM TpeOOBaHWSM K OTBeTy Ha | 6-10 Gammos
OLIEHKY «OTJIUYHO», HO OOHAapyXMBAIOTCS OTIENbHbIE HEJOYETHI, HAIPUMED,
JONyCKaloTCsd HerpyOble OMmMOKM MpH aHadu3e METOJO0B, CTPYKTYpbl U
COJIep’KaHUsI OCHOBHBIX ATAIIOB MPOEKTHON JAEATEIbHOCTH

Ecnu y cTyaeHta oOHapyXHBatOTCsl MPOOENTbl B OCBOGHHHM METOJbI, METOJIOB, |  3-5 6ayuioB
CTPYKTYpPbl U COJIEpP’KaHUS OCHOBHBIX 3TallOB MPOEKTHOW IESTENbHOCTH, HE
YUUTBIBAIOTCS TpeOOBAaHUS IPOTPaMMBbI K (POPMUPOBAHHIO KOMIIETEHTHOCTEH

CryneHT HEe OBIajen HEOOXOIWMBIMH 3HAHHSMH METOJIOB, CTPYKTYPHI H 0-2 6amna
COJIEPKAHUSL OCHOBHBIX JTAIlOB POEKTHOM AEATEIbHOCTH




HMrorosas mkaina OLCHUBAHUA PC3YJIbTAaTOB OCBOCHUS AUCHHUIIIIMHBI

HToroBas oleHKa MO JUCIUILINHE (HOPMUPYETCS U3 CYMMBI OAJUIOB MO pe3ybTaTam
TEKYIIET0 KOHTPOJS M MPOMEXYTOYHON aTTeCTAllMd W BBICTABISIETCS B COOTBETCTBUU C
MPUBEIECHHON HIMKE TaOIUIIEH.

Ouenka 1o 100-0amIpHON cucTeMe Ol11eHKa Mo TPAJUIIMOHHON CUCTEME
81 -100 3a4yTeHo
61 - 80 3a4TeHo
41 - 60 3a4TeHo
0-40 He 3auteno




