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[Tnanupyemble pe3yabTaTbl 00ydeHUs

MecTo TUCHMITIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBbl

O0BeM U coaepKaHnue TUCIHUTUTAHBI

Y4ebOHO-MeToIn4ecKoe 00ecreueHrne CaMOCTOATEIbHOM paboThl 00yJaOIINXCs
@OHJI OLICHOYHBIX CPEACTB Ul IPOBEINCHUS TEKYyIIEW M IIPOMEKYTOYHOU
aTTeCTAllMU TI0 AUCIUTIINHE

VYuebHO-MEeTOIMUECKOe U PECYPCHOE 00ECIICUCHNE NUCIIUIUINHBI
MeTtoanyeckue yKa3zaHHsl 10 OCBOSHHUIO IUCIUTILTHHBI

WudopmManoHHbIE TEXHOJOTUU IS OCYIIECTBICHHS 00pa30BaTEIbHOTO
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. lean 1 3axa4y JUCHUILIHHBI

Leab ocBoeHMsI AUCUMIIMHBI: (QOPMHUPOBAHUE JOMOJHUTEIBHBIX MPOQPECCHOHATBHBIX
KOMIIETCHIIMM; MTOATOTOBKA CTYJEHTOB K MCIIOJIb30BAaHUIO HAa NPAKTUKE TEOPETUYECKHX OCHOB
OpraHu3aly U TUIAHUPOBAHUS MCCIIEAOBAaHMUM B 0071acTH (U3UKU MPHU MPOBEICHUN MPOCKTHON
JEATEIIBHOCTH Y4aluXcs.

3amaun QTUCHUILIMHBI:

- W3Y4EHHUE TEOPETHUECKUX OCHOB IPOCKTHOH NEATENHbHOCTH YYalIMXCs M €€ OpraHu3alud B
00pa30BaTENLHOMN JIESATETBHOCTH MO (U3MKE;

- 3HAKOMCTBO CTYJCHTOB C METOAMKOM OpraHM3allMy U MpPOBEICHUS MPOEKTHOW IEATEILHOCTH
1o (u3nKe;

- OpraHu3alys ¥ IUIAHKPOBAHHUE HUCCIIEIOBAaHUI B 00JacTH (DU3UKH MPH MIPOBEICHUN MTPOSKTHON
NEeSITeTbHOCTH YJaIIUXCS.

1.2. Ilnanupyemble pe3yJbTaThl 00y4eHUs

B pe3ynbrare ocBOeHUS TaHHON AUCLUILIMHBI Y 00ydarommxcs GopMUpyeTcst
CJIEAYIOIIAs KOMIIETEHIIMSL:

VYK — 1. CnocobeH ocylecTBIATh MOUCK, KPUTUUECKUN aHAJIU3 U CUHTE3 MH(pOpMaluy,
IPUMEHSTh CUCTEMHBIN TIOJXO/ ISl pELIEHUsI [IOCTABJIEHHBIX 33]1a4;

YK — 2. CnocoGeH omnpenensaTe Kpyr 3ajad B paMKax IOCTAaBICHHOW LieIM U BbIOUpPATh
ONTUMAJIBHBIE CIIOCOOBI MX PEIIEHUs, UCXOMS U3 JEHCTBYIOIIMX IPABOBBIX HOPM, UMEIOIUXCS
pECypCcoB U OTPaHUYEHUH;

YK — 6. CnocobGeH ynpaBisiTh CBOMM BPEMEHEM, BBICTpAaWBATh H pPEAM30BBIBATH
TPAEKTOPUIO CAMOPA3BUTHUS HA OCHOBE NMPUHLIUIIOB 00pa30BaHus B T€UCHUE BCEH KHU3HH;

OIIK-9. CrnocobeH TOHMMATh NPHUHIOUINBI PabOTHl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH U UCTOJIb30BaTh UX JUISl pelIeHHs 3a]1a4 IpOoPecCHOHATbHOM e TeTbHOCTH.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

JlucuumiauHa BXOAWUT B o00s3aTenbHyr0 yacTh bioka 1 «JlucuumiuHbel (MOAYIH)» U
ABJISIETCS 0053aTENILHON JJIS U3yUEeHHUS.

JUis OCBOEHMS JUCHUIUIMHBI CTYAEHTHl HCIIOJIB3YIOT 3HAHMS, YMEHHs, HAaBbIKH,
NOJy4eHHbIE U C(HOPMUPOBAHHBIE B XO/1€ OCBOCHHUS CIEAYIOIIMX JUCIUILIMH: o0mel pU3UKU U
o011ero, ¥ cnenualbHOro GU3NYECKOro MPaKTUKyMa.

Komnierenuy, 3HaHus, HaBBIKM U YMEHUS, MTOJyYEHHBIE B X0JI€ U3YUEHUSI UCLMILIINHBI,
JIOJKHBI BCECTOPOHHE MCIIOJIb30BaThCsl U Pa3BUBAThCS CTYJEHTAMU B IIPOLECCE MOCIEAYIOIEH
npodeCCHOHATBLHOM 1eATeFHOCTH MPH MPOX0XKIAESHUH TPOU3BOICTBEHHOM MPAKTHKH.

3. OFbEM U COJAEPKAHUE JUCIUIIJIMHBI

3.1. O0beM TUCIHUTIIIHHBI

Iloka3aTenb 00beMa AUCHMIIIMHBI Ounas ¢popma o0ydeHus
OOBbeM IUCIMIUIMHBI B 3a4ETHBIX SAMHUIIAX 3
O0BeM TUCIHUIUIIHBI B 4acax 108 (72)*
KonraktHas paboTa 54,2
Jlexuyn 18 (16)°
[IpakTHyecKue 3aHITUS 36 (32)°

! PeanmyeTc;{ B (IJOPMHTC DJIEKTPOHHOT'O 06yquH;[ C IPUMCHCHUEM JUCTAHITUOHHBIX 06pa3013aTem,me TEXHOJIOTHI
2 PeanmyeTc;{ B (1)0pMaTe QJICKTPOHHOI'O OGY‘ICHPM C IPUMEHECHUEM NUCTAHIIUOHHBIX 06pa3013aTenLHbe TEXHOJIOTHIA
8 PeanmyeTc;{ B (IJOPMHTC DJIEKTPOHHOT'O 06yquH;[ C IPUMCHCHUEM JUCTAHITUOHHBIX 06pa3013aTem,me TEXHOJIOTHI
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KoHTakTHBIE Yachl Ha MPOMEKYTOUYHYIO aTTECTAILIHIO:

0,2 (0,2)*

3auer 0,2(0,2)°
CamocrosteabpHas pabora 46 (16)°
KonTpoas 7,8 (7,8)7

dopma NpOMEKYTOYHOU aTTeCTallMU: 3a4eT B 3 CEMECTpeE.

3.2. Conep:kaHue TUCHUIIHHBI

HaumenoBanue pa3jiesioB (TeM)

KoanyecTBO 4acos

€ KPaTKHM COJIep:KaHUEeM

Jleknun IMpakTuyeckn
€ 3aHATHS

Tema 1. MeTtoael opraHu3aluu IMPOEKTHOW J€ATEIbHOCTU 8 16

o0yyaromuxcs.

Tema 2. MeToapl  OpraHM3aldd  HCCIEAOBATEILCKOM 10 20

JeATEIILHOCTH 00YYaIOINXCS.

Uroro: 18(18)° 36(36)°

4. Y4EBHO-METO/JMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCA
Tembl pist H3zyuyaemsl | KoJs-Bo | @opMel Mertoauyecko | Popmbl
CAMOCTOSITEJILHOI | € BOIIPOCHI | YACOB | CAMOCTOSATEJILHO | € OTYETHOCTH
0 M3yYeHHUs il padoThI olecneyeHue
1.Metox npoextoB | Ocuosubre | 20(8)™° | Mox6op Y4eOHHKH, [Ipesenrtanu
B OTEUECTBEHHOW U | MOHATHS, JUTEPATYypPBI KypHaJIbI, s
3apyOexHon OTIBIT (yueOHUKOB, cetb IHTEpHET
LIKOJIE peannzanu IporpaMm).
. Pa6ora B

JJIEKTPOHHOMN

oubimoreke
2. OcnoBrble | 26(8)" | IToxGop Y4eOHHKH, Omnpoc
HccnenoBarenscka | MOHATHS, JIUTEpPaTyphl KypHAJIbI,
A JESTEIbHOCTD OIIBIT (YueOHMKOB, ceTb MIHTEpHET
oOyJaromuxcs B peanuzanu IIpOrpaMm).
OTCUYECTBCHHOW U | W. Pa6ora B
3apyOeKHOU AIIEKTPOHHOMU
HIKOJIE oubimoreke

4
PGEU'II/ISYCTCH B (l)OpMaTC DJICKTPOHHOI'O O6y‘{CHI/I$I C IPUMCHCHUEM JUCTAHINOHHBIX OGpaSOBaTeJ’IBHLIX

TEXHOJIOTUH

5
PGEU'II/ISYCTCH B (l)OpMaTC DJICKTPOHHOI'O O6y‘lCHI/I$I C IPUMCHCHUEM JUCTAHIUOHHBIX 06pa3OBaTCJ'H)HLIX

TEXHOJIOTUH

6Peanu3yeTCHB(popMaTeaneKTpOHHoroo6yqunﬂ(:anMeHeHHeNIHHCTaHuHOHHLD(o6pa303aTenLHHx

TEXHOJIOTUHN

7
Peanmuzyetcst B popmarte 31eKTpOHHOTO 00YUeHHUs ¢ IPUMEHEHUEM AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH

8Peanu3yeTCHB(popMaTeaneKTpOHHoroo6yqunﬂ(:anMeHeHHeNIHHCTaHuHOHHLD(o6pa303aTenLHHx

TEXHOJIOTUH

9
PeanmyeTCﬂ B (bopMaTe DJICKTPOHHOI'O o6yquI/1>1 C IPUMCHCHUEM JUCTAHIUOHHBIX O6pa30BaT€J'H)HLIX

TEXHOJOTUH

10
PeanmyeTcs{ B (I)OpMaTe QJICKTPOHHOT'O 06y‘I€HI/I${ C IPUMCHCHUEM AUCTAHIIUOHHBIX O6pa30BaTeJ’IbHHX

TEXHOJOTUH

11
PeanmyeTcs{ B q)opMaTe 3JICKTPOHHOT'O 06y‘{€HI/IH C IPUMCHCHUEM OUCTAHIIUOHHBIX O6pa3OBaT€J'ILHI>IX

TEXHOJIOTUH
5




HUroro: 4696)

5. ®OHJA OHNEHOYHBIX CPEACTB JJ5 IPOBEJEHUA TEKYIIEA u
IMPOMEXYTOYHOU ATTECTALUU 110 JUCHUIIJIMHE

5.1. Hepeqenb KOMIIETEHIHI C YKa3aHUuEM 3TanoB HUX (l)OpMHpOBaHI/Iﬂ B Impouecce

0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHII N

Otansl GOPMHUPOBAHUS

YK — 1. CnocoGeH OCyIIeCTBIATh IIOHUCK,
KPUTHYCCKHI aHaIN3 ¥ CHHTE3 WH(OpPMAIIHH,
HMPUMEHSTh CUCTEMHBIN IMOJXOJ JIJISl PEIICHHUS
IIOCTaBJIEHHEIX 3a74a4

1. PaboTa Ha y4eOHBIX 3aHITHSIX.
2. CamocTrosTenpHas padora.

YK — 2. CnocobeH ompeaensiTe Kpyr 3aaad B
pamMKax TIOCTaBJICHHOW IIeIM W BHIOMPATH
ONTHMAJIbHBIC CIIOCOOBI MX PEIICHHUS, HUCXOJS

[S—

. PaboTta Ha y4eOHBIX 3aHATHUSAX.
2. CamocTrosTenpHas padora.

u3 JIEHCTBYIOIIUX IIPaBOBBIX HODM,

UMEIOIIMXCS PECYPCOB U OTPaHUYCHU

YK - 6. Cnocoben ympaBnsateh cBouM | 1. PabGora Ha y4eOHBIX 3aHATHSAX.
BpPEMEHEM, BBICTpauBaTh W peaan3oBbiBaTh | 2. CamocTosTenbHas padora.
TPAaCKTOPUIO  CaMOPa3BHTHUSI HAa  OCHOBE

IIPUHIUIIOB o6pa3013aH1/1>1 B TEUEHHE BCeH
KHN3HHU

OIIK-9. CnocoGeH TMOHUMATh IPHHIUIIBI
paboThl  COBPEMEHHBIX  HH(DOPMAIIMOHHBIX
TEXHOJIOTHI M HCIOJIb30BaTh UX JJISl PEUICHUS
3a/1a4 POPECCHOHATILHON ACSATEIHbHOCTH

[S—

. PaboTta Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenbHas padora.

5.2. Onmucanue mnoka3aTejJeil W KpUTepHeB OLECHUBAHMS KOMIECTEHUUH Ha
Pa3JMYHBIX 3Tanax ux GopMHUPOBAHMS, ONMCAHME IIKAJ OLICHUBAHUS

OreHuBae YpoBeHb OTtan Omnucanue moxasaresnen Kpurepun [Mkana
MbIE chopmupo- (bopmMupoBaHus OLICHUBAaHUSA OLICHUBA
KOMIICTCH BaHHOCTHU HuU,
Janzeyt OauTBl
YK-1  |Tloporossrit 1. Pabora Ha 3nameo [IpoBepka [kana
y‘leGHHX - CIOCOOBI JOMAaIIHUX OILICHHUB
3AHITHSIX. OCYILECTBIIEHUS 3a1aHuil, aAHus
2. TOHCKA, KPUTHIECKOTO | recrypopanue, | JOMALI
CamocTosiTeNnbHa | aHaIu3a U CUHTE3a YCTHBIH OMpoC HIX
s pabora. nHpOopMaIuH,
MIPUMEHEHUS 3al£aHH
CHUCTEMHOTI'0 IIOX0/1a H,
JUISL peIueHust IIKata
[IOCTABJICHHBIX 347144 B OLICHMB
MIPOEKTHOM 1 aHus
UCCIIEI0BATENBCKOM TECTUPO
JIEATEIIbHOCTH 110 BaHUs,
¢dusuke. [IKaIa
Ymeme OLICHUB
- OCYILECTBIIATE MOHCK, AHHS
KPUTHYECKUH aHAIU3 U

12 PeanmyeTcs{ B (bopMaTe 3JICKTPOHHOT'O 06y‘{€HI/IH C IPUMCHCHUEM AUCTAHIIUOHHBIX O6pa30BaTeHLHLIX

TEXHOJIOTUH
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cuHTe3 nH(pOopMaIuy, TECTUPO
MIPUMEHATH CUCTEMHBIH BaHUA
MOAXO JIJISl peLICHUS

MOCTaBJICHHBIX 337124 B

MPOEKTHOU U

HCCIIEA0BATEIBCKON

JIEATETLHOCTH T10

¢dusuke.

Iponsunyteiii | 1. PaboTta Ha 3uameo IIposepka [Mxaina
y‘le6HLIX - cI0COOBI JOMAIITHUX OILICHHUB
3aHATHUSAX. OCYIIIECTBIICHUS 3a1aHuil, AHUS
2. MOMCKA, KPUTHIECKOTO | rectypopanme, | goMall
CaMocTosITeNNbHA | aHAJH3a ¥ CHHTE3a YCTHBIH OMPOC HIIX
g pabota. WHPOPMAIIH,

MIPUMEHEHUS SaIf,aHH
CHUCTEMHOTO TTOAX0/1a ",
JUTSL peIIeHus HIKaja
[IOCTABJICHHBIX 337144 B OLICHMB
MPOEKTHOU U aHus
HCCIIEA0BATENBCKON TECTUPO
JIeATeIbHOCTH TI0 BaHUs,
¢uznke. [IKaga
Yumemo OIIEHHB
- OCYIIECTBIIATE OUCK, J—
cures wapopiau, | rectipo
NIPUMEHATH CI/ICTGMHIiIfI BaHuA
MOJIXOJT IS pelIeHus

MOCTABIICHHBIX 33/71a4 B

MPOEKTHOU U

HCCIIEA0BATEIBCKON

JIESATENIEHOCTH TI0

¢uznke.

Braoemyo

- IpUeMaMHu U

METOJIaMH TIOMCKa,

KPUTHYECKOTO aHAIH3a

Y CHHTE3a

nH(pOpMAaIUH,

MPUMEHEHUS

CHCTEMHOTO ITOAX0/1a

JUTSL pEIIeHUs

MOCTABJICHHBIX 3314 B

MPOEKTHOU U

HCCIIEA0BATEIBCKOM

JIEATEILHOCTH 10

¢busuke.

VK-2 IMoporossrii 1. Pabota Ha 3uamo IIposepka [IIxana
y‘-Ie6HI)IX - CIOCOOBI JTIOMAaIIHUX OLICHHUB
3aHSITHUSAX. ompeeNeHus Kpyra 3aJIaHui, AHUS
2. 3ajiat B paMKax TECTHPOBAHUE, | JOMAIL
CaMocTosTeNbHA | TIOCTABICHHOW LENN U YCTHBIH OMPOC HIIX
g pabora. BBIOUPATh

ONTUMAJBHBIE CIIOCOOBI 3azf,aHH

WX peIIeHus, HCXOJ U3 ",

JIEUCTBYIOLIUX Kajia
OLICHUB

IIpaBOBbLIX HOPM,

7




MMEIOLINXCS PECYpPCOB aHus
Y OTpaHUYECHUN B TECTUPO
MIPOEKTHOM U } BaHWs,
HCCIJIEI0BATENbCKON IIKamA
JIeSITEIbHOCTH TI0 OLICHHB
duzuKe. ARSI
Ymemo

- OTIPEAEATh KpyT TeCcTHpo
337124 B pPaMKax BaHMA
MOCTaBJICHHOM IIENU U

BBIOUPAThH

ONTHMAJBHBIE CTIOCOOBI

WX pEIIeHUs, HCXOJS U3

JIEHCTBYIOIIUX

MIPaBOBEIX HOPM,

UMEIOIINXCS PECypCOB

Y OTPAaHUYEHUH B

MPOEKTHOU U

HCCIIEA0BATEIBCKON

JIeSITeIbHOCTH TI0

¢dusuke.

IIponsunyTeiii | 1. Pabora Ha 3nameo IIpoBepka [IIxana
y‘IC6HLIX - cHOCOOBI JOMAIITHUX OILICHUB
3aHATHUSAX. OCYIIIECTBIICHHUS 3a1aHuil, aHus
2. TOHCKA, KPUTHUECKOTO | rectypopanme, | JoMaLI
CaMocTosITeNNbHA | aHAJM3a M CHHTE3a YCTHBIH OMPOC HIIX
g pabora. WHPOPMAIIH,

MIPUMEHEHUS 3aHVaHH
CHUCTEMHOTO TOX0/1a ",
JUTS pETIeHUS IKajia
[IOCTABJICHHBIX 337144 B OLICHMB
MPOEKTHOU U aHus
HCCIIeIOBATEIHCKON TECTUPO
JIeSATENIbHOCTH TI0 BaHWUs,
(1)I/I3I/IKe. IKajia
Ymems OLICHHB
- OTIPEACIATH KPYT o
327121 B paMKax TeCTHPO
MTOCTABIICHHOH TIeTTH U

BaHUs

BBIOMPATH
ONTUMAJBHBIE CTIOCOOBI
WX PEUICHUs, UCXOIS U3
JIEHCTBYIOLINX
MPaBOBBIX HOPM,
HUMEIOIIIUXCS PECYPCOB
Y OTPaHWYEHHH B
MIPOEKTHOU U

HCCIIeJ0BATEIBCKOM
JIEATEIBHOCTH I10
¢dusuke.

Brnaoemyw

- npueMaMu 3
MeTOoJaMU
onpejieeHus Kpyra
3a1aq B paMKax

MOCTaBJIICHHON LIeMH |
BBIOMPATh

8




ONTUMAJIBHBIE CIIOCOOBI
WX pelIeHus, UCXOIS U3
JIEHCTBYIOLIUX

MIPaBOBBIX HOPM,
UMEIOIINXCS  PecypCcoB
U  OrpaHUYEHHH B

IIPOEKTHOU 5
HCCIIEN0BATEIBCKON
JeATeIHOCTH o
¢dusuke.

YK-6 IToporossrii 1. Pabota Ha 3namo [IpoBepka [xana
y9eOHBIX - cocOObI yIPABIEHUS | qoOMAIIHUX OLICHUB
3aHATHSX. CBOUM BPEMEHEM, 3ajaHuid, AHIS
2. BRICTpanBaTh 1 TECTMPOBAHUE, | IOMAIIl
CamocrosTenbHa | pealn30BHIBATH YCTHBII OMPOC HIIX
s paboTa. TPaeKTOPHUIO

3aJJlaHU
CaMOpa3BHUTH Ha N
OCHOBC IIPHUHIIUIIOB u,
006pa30BaHKs B TEUCHUE IIKaia
BCCH KU3HH OLCHHUB
Ymemyo aHus
- YOpaBJIATH CBOUM TECTHUPO
BpPEMEHEM, BaHUS,
BbICTpAanMBaThb )41 mIKasia
pealn30BbLIBATh OLICHHB
TPACKTOPHIO P—
CaMOpa3BHUTHS Ha TeCTHpO
OCHOBE MIPUHIIUIIOB
BaHUs
00pa3oBaHMs B TCUCHHUE
BCEU JKU3HU
IIpogsunytsiii | 1. PaGoTa Ha 3namo IIposepka [Mxana
y‘Ie6HLIX - CIIO0COOBI YIpaBJICHUA JOMAaIIHUX OILICHUB
3aHATHSX. CBOUM BPEMEHEM, 3aj1aHuid, AHKS
2. BRICTpauBATL 1 TECTUPOBAHUE, | JOMAII
CamocrosTeNnbHa | pealn30BbIBAT YCTHBII OMPOC HIIX
s padora. TPACKTOPHIO
3aJJaHu
CaMOpa3BHUTHS Ha N
OCHOBC IIPHUHIIUIIOB u,
00pa3oBaHus B TEUCHUE IKasa
BCEH KU3HU OLCHHUB
Ymemo aHus
- YIIPaBJIATh CBOUM TECTUPO
BpEMEHEM, BaHUS,
BBICTPaMBaTh U mKaaa
pean30BbIBATD OIICHHB
TPaEeKTOPHIO AHUS
caMopa3BHUTH Ha TeCTHpO
OCHOBEC IIPUHIIUIIOB
BaHUA

00pa3oBaHMs B TCUCHUE
BCEH KU3HHU

Bnaoemw

- yOpaBlIeHUS CBOUM
BpEMECHEM,
BEICTpauBaTh u
peaTn30BLIBATh
TPACKTOPHIO
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CaMOpa3BUTHS Ha
OCHOBE MIPHUHIIUIIOB
00pa3oBaHHs B TCUCHUE
BCEH KU3HMU.

OIIK-9

IMoporossrii 1. PaGora Ha 3uaem: [IpoBepka [Mkana
y9eOHBIX - IPUHITATIBEI paOOTHI JTIOMAIITHUX OLICHUB
3aHATHAX. COBpPEMEHHBIX 3aJIaHui, AHus
2. HH(OPMALMOHHBIX TECTMPOBAHUE, | IOMAIIl
CaMocTosTeNnbHA | TEXHOJIOTHHA U YCTHBIH OMpPOC HIX
s paboTa. WCTIONB30BaTh UX IS

pemreHus 3a1a4d 3aZf,aHH
po(heCCUOHATBHOMN ",
JeATeTbHOCTH IIKaia
Vmeem: OLCHHUB
- TIOHMMAaTb MNPHUHIUIIBLI aHUA
paboThHI COBPEMEHHBIX TECTHPO
I/IH(bopMauI:IOHHLIx BaHus,
TCXHOJIOTUHU )44
HUCIIOJIB30BAaTh ux JUIA IKaja
pelieHus 3ama4 OLCHHUB
npodeccHOHaTbHOM aHuA
JIeITeJIbBHOCTH TECTUPO
BaHUsA
[IpoxBunyteiii | 1. PaGora Ha 3naem: IIpoBepka [IIxana
y‘Ie6HLIX - IPUHOUAIIBI pa6OTLI JOMAaIIIHUX OILICHHUB
3aHATHUSAX. COBPEMEHHBIX 3a/IaHui, AHIIS
2. HH(OPMALMOHHBIX TECTHPOBAHUE, | JOMAIIl
CamocTosiTenbHa | TEXHOJIOTHM U o
YCTHBIM OIIPOC HUX
s paboTa. WCIIOJIb30BaTh UX JUJIS
3aJ1aHu
pelieHus 3a1a4 N
npohecCuoHaTBHON ",
eI TeIbHOCTH HIKaja
Vmeem: OLICHUB
- IOHUMAaTh NPUHIIHAIIEI aHuA
paboThI COBPEMEHHBIX TECTHUPO
WHPOPMAITMOHHBIX BaHUs,
TEXHOJIOTUH U rkasa
WCTIONIb30BaTh UX IS OLICHUB
pemieHns sajad —
mpoheCcCHOHATBHON TeCTHPO
JIeSATEIIbHOCTH
Braoeem: BaHUA
- TPUHIUIAMHA PabOTHI
COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJOTUI 51
WCIIONB30BaTh WX IS
pelieHus 3a1a4
mpoheCcCHOHATBHOMN
JIeSITEIbHOCTH
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IkaJjia oneHMBaHUs ONMIPOCOB

Kpurepuu ouenuBanus MaxkcumaJsibHOe
KOJIHYeCcTBO 0aJJI0B

YcBoenue Marepuala, IpeAyCMOTPEHHOIO IPOrpaMMOn 3

YMeHue BBIIOJIHATD 3aJaHusl, IPEAYCMOTPEHHBIEC IPOIPaAMMOI 3
M3yyenue nurepaTypsl, IPe1yCMOTPEHHON IPOrpaMMOM 3
Wzyuenne yueonoii muteparypsl, UHTEPHET — pecypcoB, npeaycMoTpeHHBIX 3
IPOrpaMMon

YMeHHe CcaMOCTOSITEIbHO (OPMYJIHPOBaTH BBIBOJABI IO  IIpoliemam, 3
IPEe1yCMOTPEHHBIM IIPOrPaMMOU

VCTHBIN OTBET CTYACHTA 3aCUHUTBIBACTCs, €CJIN OH Ha6pan He MeHee 7 0alioB.

IxkaJua oneHUBAHUA JOMANIHEro 3aJaHus

Kpurepuu ouenuBanus MaxkcumaJsibHOe
KOJIH4ecTBO 0a/J10B
OmnwcaHus IeHCTBHS IPUOOPOB 4
OmnycaHne TEXHUYECKUX XapaKTEePHCTHK TPUOOPOB 4
OnucaHue SKCIEPUMEHTANIBHOM YCTAHOBKH 4
Omnncanne GU3NIECKOTO IKCIIEPUMEHTA 4
OmnycaHne NMpeAnoIaraéMbIX pe3yIbTaToB PU3HMIECKOTO IKCIIEPUMEHTA 4
IMIkana OLHCHUBAHUS TECTUPOBAHUS
Kpurtepnu onennpanus MaxkcumaJjibHoOe
KOJIN4eCcTBO 01108
3HaHue cojiepKaHus yuyeOHOro MaTepuasa 3
‘YMeHue NIpUMEHATh 3HaHUS B 3HAKOMOM CUTyalluH 3
‘YMeHUE IPUMEHSTh 3HaHUs B U3BMEHEHHOM CUTyalluH 3
‘YMeHue IpUMEHSTh 3HaHUSI B HE3HAKOMOM CUTyalluu 3
‘YMeHue penarh 3a/1a4d UCCIEA0BAaTENbCKOrO Xapakrepa 3

5.3. TunoBble KOHTPOJIbHbIE 33/IaHUSI MJIM MHbIe MAaTepHaJbl, He00X0AMMBbIe IS
OLICHKH 3HaHMWi, YyMeHMii, HABLIKOB MU (WJH) ONBITA AeATEIbHOCTH, XapaKTepH3yIOLIUX
3Tanbl (POPMHPOBAHNUS KOMIIETEHIHI B Mpolecce 0CBOCHHs 00pa30BaTeIbHOIl POrpaMMbl

HpPlMepr TECTOBBIX 3aJaHUM MO AMCUMILJIMHE JJIA TEKYIIEro KOHTpPOoJisA

1. YcTraHOBHUTE COOTBETCTBHE MCIKAY BUAAMM IMPOCKTOB U UX IPUMCEPAMU!

Bunpl npoexToB IIpumepst

A) Hcropust pa3BuTH HUBHKH 1) ITpousBoACTBO, Iepeaada 1 NCTIOIb30BAHKE
IICKTPUUYECKOM SHEPTHU

b) ®usnueckne MeTOAbI NCCIEIOBAHNS TIPHUPOIBI 2) DKCTIEpUMEHTAIIBHOE OTKPBITHE IEKTPOMATrHUTHBIX
BOJIH

B) IIpakTuueckue npriokeHust GU3NIECKUX 3HAaHUH 3) M3MmepeHne BpeMeHH peakiiy YeI0BeKa Ha 3ByKOBBIC
CHUTHAJIBI

A b B

2. YcTaHOBHTE NPaBUIIBHYIO MOCIIEA0BATEIILHOCT BHIIIOJIHEHNST YI€OHOTO TIPOEKTa:
1) 3ammra nmpoekra

2) ITocTanoBka y4eOHOH TPOOIEMBI

3) Omnpenenennie TUIA TIPOEKTA

4) ®opmynupoBaHHe [ENN U 33Ja9l IPOEKTa

5) IMouck u oT60p MHGOPMALIUT

6) CucreMaTu3alus U aHaliu3 cOOpaHHOTO MaTepraia

3. lonoxaute (hpa3y HEIOCTAIOIIMMHU CIOBAMHU:

«Yuebnulii npoekm — BUJ CaMOCTOSITCIILHOM JACATCIIBHOCTH, HaHpaBJ’IeHHLIi;I Ha peHICHUue
KOHerTHOﬁ y‘-Ie6HO-HO3HaBaTeJ'H;HOI>i l'IpO6J'ICMI)I, Ha JOCTUXKCHUC ONTUMAJIbHBIM crrocoboM 3apaHee
3allJIaHUPOBAHHOT' O B TCUCHUC OHpeﬂeﬂéHHOFO MMPOMEIKYTKAa BpEMCHU»

11




4. Hrxe npyBeaeHbI OCHOBHBIC BHBI AESATENLHOCTH yJaIlUXCs IpH padore
HaJ y4eOHBIMU IPOEKTaMH (MCCIICIOBAHUAMH) 0 (PU3HUKE IKCIEPHUMEHTAIFHOTO XapakTepa. VICKIIrounTe HeBepHBIe
IpHMEpHI.
1) Wsmepenne Gpu3HUECKON BEINYHHEI,
2) OmnbITHOE MOATBEP)KACHAE HIIH OMPOBEPIKCHHUE BHIIBUTACMBIX TUIIOTE3,
3) Omucanue NpeapICTOPUU HU3HICCKOTO OTKPBITHS.
4) HcmpITaHHe MOJIETH TEXHUYECKOTO O0BEKTA B ICHCTBHUH.
5. YcraHoBHTE NOCIIEIOBATENBHOCTD BBITOJIHEHHUS 3aKIIIOUUTEIBEHOTO Tana paboThl HaJl y4eOHBIM MPOEKTOM:
1)IoaBeneHne UTOTOB.
2)OnpenesneHue MepeneKTUB qanbHeiei paboThl, pa3paboTka NPaKTHYECKUX PEKOMEH I,
3)CocraBienue OTUETOR.
4)O6CyKIIeHAE U OTICHKA BBICTYIUICHHH.
5)IIpoBezeHune peIieKCHI U caMOaHaIn3a yIeOHOH eI TeTbHOCTH.

IIpumep ogHo¥ U3 1a00pPaTOPHBIX PA0OT MO AMCUMIIIMHE
JlabopatopHas paboTa.

Omnpenenenue JeKpeMeHTa 3aTYXaHUsl YIPYTUX KoJieOaHui

IIpuGopsl U NPUHAAIEKHOCTH; SKCIICPUMEHTAIbHAs YCTaHOBKa (CM. puc. 1), A - mraTtus, B - 3epkaio, C -
HCTOYHUK cBeTa (ocBeTuTeNb), D - BornyTast muHeiika co mkanoi nenenus, E - cocyn ¢ Bonoit, F - metammueckuit

HAJIUHAP, CCKYHAOMED.

Puc.1 DkcnepuMeHTanbHasi yCTaHOBKa
Kpartkas Teopus.

ITpocreiimum BUIOM KoneOaTeIbHBIX IBHKECHUH SBJISIETCS FapMOHUYECKOe KoleOaHNe, BOSHUKAIOIIEE B TOM
cily4ae, eCJIi Ha TeJo, BBIBEACHHOE U3 TI0JIOKEHUS PABHOBECHSI HETIPEPHIBHO JICHCTBYET CHJIa, HAIIPABJICHHAs BCET/ia
K ITOJIO)KECHUIO PABHOBECHS, a 10 BEJIMYMHE IPONOpIUOHAIIbHAA PACCTOSAHUIO TEJIa OT 3TOT'O MOJIOKCHUA WU
CMELIEHHIO TeNa, T.€.

F=—kx 1)
rae K - HeKOTOpBIit OCTOSHHBIN KOG (QHIHEHT.
Ecnu xonebanust COBepIIarOTCs MPU HATMYUH CUJT COMTPOTUBIICHHS, TO SHEPTHUS KOJIEOATEIbHON CUCTEMbI YaCTHYHO
3aTpavynBaeTCs Ha UX MPEOI0JICHHE, BCICACTBUE ITOTO aMILIUTY/1a KOJIeOaHUH NOCTENEHHO YMEHBIIAETCs, T.C.
BO3HHKAET 3aTyXaHHe KOJIeOaHHiA.
CmMelieHue, T.€. OTKJIOHEHHUE OT TOJIOKEHHUS PABHOBECHS, 32Ty XalOIEro KoJieOaHUs OMMCHIBAETCSl ypaBHEHUEM
BUJIA!

X =@y e 7" - sin(wt + ¢y) @)
TZE 0g- HadallbHas aMIUTUTYyAa Konebanui, o=2n/T - kpyrosas dactota KonebaHuH, T - mepuo KoaebaHui, ¢o-
HavalbHas Gasa, o - KO3PPHUITMESHT 3aTyXaHUs.

Ecnu nagansHas daza konebaHuil paBHa HYJIIO, TO CMEIICHIE OTIpenessieTcs: 60iee MPOCTHIM YpaBHEHHEM
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X=ay e " -sin(2nt+T) 3)
Ha pucynke 2 nokaszano rpauk 3aTyXaromero Koixe6anus B BUIe BOTHOOOpa3HO# kpuBoii. Kak BUIHO U3 pHUCYHKa,
aMIUTUTYAa TaKOTO KOJIeOaHuUs IOCTEIIEHHO YMeHbInaeTcs. Habmonas 3a cmemenneM “3aifanka’ o oTMeTKam
IIKaJIbl MOXXHO ONIPEJEIINTh 3HAYCHUS PsiJia OCIEA0BATEIbHBIX aMIUIUTY I, OTCYMTAHHBIX Yepe3 MOoJNepruoaa ag, aj,

dy, dsz....

Puc.2 T'paduk 3aTyxaromero koixeOaHus

CocTaBIrsisi OTHOIIICHHE ABYX MOCJICAO0BATCIIbHBIX aMIUIUTYl OAHOI'O 3HAKA, T.C. HAIIPABJICHHBIX B OJHY CTOPOHY OT

T 3 5
HYJIS IIKANbL, ¥ nojaras B popmysie (3) BpeMs paBHBIM I ’ 1 T ’ ; T u T/I. MOXKHO TIOJTyYHTh CIICIYIOIINE
BBIPKCHUS:
21 oT Bz oT &3 aT
=T, 2=pT Z2—¢ @)
Qg ¥ s

OTcroz1a BUIHO, YTO OTHOLICHUA ABYX IOCIIEIOBATEIbHBIX aMIUIUTYI OJHOTO 3HaKa (T.€. OTHOIIEHUE YETHOH K
YEeTHOU U HEYEeTHON K HEUETHOI) OKa3bIBaeTCs MOCTOSIHHBIM U PaBHBIM BEJIMUMHE:

D=-"2=¢°T 5)

Gn+z
rae n=0,1,2,3, ..., 3HaYeHHe WHEKCA MPU aMILIUTYIE, CTOSAIIEH B yucauTene, D- 1ekpeMeHT 3aTyxaHusl.

Takum 06pa3oM AJs onpesieTieHns AeKPEMEHTa 3aTyXaH!sl He00X0ANMO H3MEPHUTh 3HAUEHHUS aMIUIUTY/] psaa

dg

nOoCJICJOBATCIIbHBIX SaTyxaHI/Iﬁ U COCTAaBUTh COOTHOILICHUEC (5) Tou_[a BCIIMYHMHA = -D 6yI[CT OIIPCALIIATh

Gntz
YHUCIIEHHOE 3HaUeHHUE IeKpeMeHTa 3aTyxanus D, a eciiv B3sITh HaTypalnbHBIN JJOrapru(M 3TOTO OTHOIICHHUS, TO
MOJYYHMM 3HAYCHHUE JIOTApU(PMITIECKOT0 JeKPEMEHTa, T.€.

Qg Iy

=InD =oTlne,rx Ine=1 1 oT =In = A

Gn+z an+z

In

B ciydae HesaTyxaromux KoieOaHui, O4eBUIHO, NEKPEMEHT PaBeH SAWHUIIE, a IOTAPUPMIISCKUA JECKPEMEHT
paBeH HyIIIO.

Drcnepumenmanvuas ycmanogka. Jns HaOMrOIEHUS YIPYTUX KOJICOAHUI HCIIONB3YeTCsl KPYTHIBHBIN MasTHHK
(puc.1), cocrosmmii u3 MeTaIIdecKoi MpoBoIoky K, BepXHHUiT KOHEI] KOTOPO# 3aKperuieH Ha mraTise A. Ha
HWKHEM KOHIIE ITPOBOJIOKHU MOABEHICH I'PY3 F, LECHTP TAXKECTH KOTOPOTO ABJIACTCA IMPOJOTIKEHUEM ITPOBOJIOKH K.
Beliie rpy3a Ha OCH BpallleHHsl HJIHHIPUYECKOT0 Ipy3a MpHUKperieHo 3epkaio B. Eciu rpy3 noBepHyTh Ha
HEKOTOPBIX yroJl BOKPYT BEPTUKAJIBLHOM OCH, TO POBOJIOKA 3aKPYUUBAETCs, U B HEU TOSABIIAIOTCS YIPYTHE CUIIBL.
Bcnencrue atoro, cucrema, npeiocTaBieHHas caMoi cebe, HaYMHAeT COBEPIIATh YIIPyTHe 3aTyXarolue
KoJsie0aHMsl BOKPYT BEPTHKAIBHON OCH, KOTOpas MPECTaBIsIeT HadallbHOE MOJI0KEHHE paBHOBECHUS CUCTEMBI. Tak
KaK METaJUIMYECKHH IIMIMHAP oIylieH B cocya E ¢ BojoH, To 3aTyxaHne cucremsl yObIcTpsieTcsi. MOMEHT HHEPLIUH
rpy3a ¥ yIpyrocTth MpoOBOJIOKH MOJA00paHbI TaK, YTO MEPHOJ KPYTHIBHBIX KostebaHui cocrasiser 5-10 c.
Hab6mronenne 3atyxanus KoeOaHuil 1 n3MEepeHUs 3HAUCHUI WX aMILTUTY/] IIPOBOIUTCS TI0 OTKJIIOHEHHIO ‘‘3aiiumka’
Y IIKAJIBI JISJICHU Ha BOTHYTOH JInHekke F.

IMopsiaok BbINOIHEHHS] PAGOTHI
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1.YCTaHOBI/ITL HIKajly TOpU30HTAJIbHO, IMOMECTUB €€ Ha pacCTOAHUC 50 cm ot an/I6opa U TOJYyYUTb

M300paKeHNEe HUTH ‘‘3aii4MKa” Ha HYJEBOH OTMETKE (JeJICHNH) ILIKaJIBI.

2. Coo0ImuTh cHCTEME KPYTHIbHBIC KOJICOAHUS U MPOBECTU HAOIIOACHUE KPAHEro MOJIOKCHHS H300pakeHUs
HUTH “3aiiunka’ clieBa W CIpaBa [0 IIKaJe JIUHEHKN He MeHee 10 pa3, TeM caMbIM ONpe/eaeTe 3HAUCHUS aMIUTHTY/
do, a1, 8y, 83, A4, 8s, 8. JaHHBIC 3ammcaTh B Tabmuiy l. OgHOBpeMEHHO HeoOXomumo u3Meputh Bpems 10-15

KoJIeOaHWH U BEIYUCIUTD MEpHOA Kosrebanuii 7. DTH U3MepeHus IPOBECTH HE MEHEe TPeX Pas.
3. o MOJYYCHHBIM Pe3yJIbTaTaM BBIYUCIUT 3HaueHUs D u ¢ ¢ moMoinkio dhopmy (5) u (6).
4, OnpenenuTs 3HaYCHUE CMEIIeHuUs X 3a Bpems t = 2,5T no dopmye (3).

5. PesynbraThl 3amicaTh U MpeJCTaBUTh B BUaE Ta0. 2.

Tabmnuua 1.

Tab6muma 2.

IIpumepHbIe BONPOCHI K 3a4€Ty
1. ®opmupoBanue y 0O0y4alOIIUMXCS OCHOB KYJIBTYPBHI IPOCKTHOH AESATEIBHOCTH M HABBIKOB Pa3pabOTKH
(mporpaMma Qu3HKH).
Jlormyeckast CTpyKTypa OpraHu3alii MPOEKTHO! eITeIbHOCTH N0 (QU3MKE B LIKOJIE.
dopma, METOABI ¥ CPEIICTBA OPTraHU3aLMU IPOCSKTHON JIEITENBHOCTH 1O (hU3HKE B IIKOJIE.
Knaccudukarus npoekTHBIX paboT o GU3UKE B MIKOIIE.
Cucrema GU3NIECKOTO IKCTIEPUMEHTA B MPOESKTHON JAESITETLHOCTH.
[TpoekTHast AEATENBHOCTD C UCTIOJIb30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.
CamocTosiTeNIbHbIE MPOEKTHI YYalMXCsl KaK CPEeJICTBO MHAMBUIyaNn3aluu o0yueHus: (pU3uKe B OCHOBHOI

Nogar~wDd

IIKOJIE

8. HayuHble MbICIIeHHBIE 00001ICHUS TPY (POPMHUPOBAHUHU MPOSKTHBIX PA0OT 10 (H3HKE.

9. TIIpoekTHas AEATENHHOCTH MO (GU3UKE U TOCTIKSHNE TMYHOCTHBIX, METAITPEAMETHBIX PE3YJIbTATOB.

10. Kputepuu orieHnBaHUS y4€OHBIX UCCIIEJOBAaHUN M TIPOEKTOB I10 (pu3MKe.

11. Knaccudumkanus IpoeKToB MO COAEPKaHUIO.

12. OdopmiteHne pe3yIbTaTOB MIPOEKTA U OATOTOBKA €0 K 3aIIHTE.

13. Texnosorun 00600IIEHN U CHCTEMATH3alMU 3HAHUK 1O (QU3MKE NPH OpPraHU3ALUH HCCIEI0BaTEIbCKON
JIeITeNIFHOCTH 110 (PU3UKE B OCHOBHOI! HIKOJIE.

14. Texnomornuu 0O0OOIIEHNST ¥ CHUCTEMATH3allMM 3HAaHWUH 1O (U3WKE TMPH OPTaHW3alMH MPOSKTHOM
JIESITETFHOCTH IO (PU3UKE B CPEIHEH MIKOTIE.

15. Knaccudukarus cTuinelt HHIUBUIYaTbHOCTH IPH OPTaHU3AIIH TPOSKTHON e TeTFHOCTH 0 (hH3HKe.

16. MOHHUTOPHHT HayYHO-TIPAKTUYECKHX KOH(EPEHIHI IIKOIBHUKOB MO GH3HKE.

17. Ananu3 Hay4YHO-HCCIIEJIOBATEILCKUX paboT 1o (¢u3mke BceepoccHicKknX  HAyYHO-TIPAKTHYIECKHUX
KoH(pepeHnuni.

18. Ponb M MecTo Hay4YHO-MCCIEIOBATEIbCKUX padOT ydwamumxcss no ¢usuke B  (OPMUPOBAHUU
€CTECTBEHHOHAYYHOM KapTUHBI MUpA.

IIpnmepHbIe TeMBI OIIpOCa
1. Onpenenenne NOHATHS «y4eOHBIH IPOEKT.
2. OmnpeneneHue MOHATHUS «y4eOHOE HCCIIEI0OBAHUEY.

14



Bunel yaeOHOTO MIpOEKTA.

Bunsl yueGHOTO HCCIeJOBaHMSL.

Oco0eHHOCTH OpraHu3auy y4eOHOTO TIPOEKTa O (hU3UKE.
Oco0eHHOCTH OpraHu3aHuy y4eOHOTO UCCIEeIOBAHUS IO (PHI3HUKE.
OTankl BRIOTHEHUS YIeOHOTO IIPOEKTA.

OTarrel BHIIOIHEHNS YI€OHOTO HCCIIEIOBAHMS.

OrieHKa pe3ysIbTaToB BHIIOJIHEHHS y4e0HOT0 MPOEKTa.

10 Or1ieHKa pe3ysIbTaToB BIIIOIHEHHS y4eOHOT0 UCCIIE0BaHMUS.

©ooNo G~ W

IIpumep noManiHero 3agaHust
OmnpeneneHre yCKOPEHUs: CUIIbI TSXKECTH B 3aBUCUMOCTH OT LIUPOTHI MECTHOCTH.
IIpubopwi u npunadnexcrhocmu: MareMaTHIECKUIl MasiTHUK, CEKYHIIOMED.

Llenv pabomut:

1. OcBoeHnue npemIokKeHHOTO METOIa OTIpeeNICHHS (.

2. OmnpeneneHue YCKOPEHUs CHIIBI TSOKECTH B MOCKBe.

Kpamxas meopusi.

Ha teno, Haxoadmieecs Ha MOBEPXHOCTH 3eMiIH, IeficTByeT cuiia TaroteHus F, HampaBieHHas K IeHTpY 3emiin

(puc.1). CocraBistromasi JTaHHOH CHIJIBI

mu? mmzrz

Z
Fi=—"-=— =m2chas<p=m%Rmscp 1)

rzie M - Macca Tena. T — neproz oopamieHust. 3eMII BOKPYT cBoel ocH (cyTkn), R - paguyc 3emimn, ¢ - mupora

JaHHOI'O0 MECTa. Cama cuna F OIMIPCACIIACTCA IO 3aKOHY TATOTCHUA 110 (1)OpMyJ'I€

Mm

L=V @
rae M - macca 3emii, M - macca Tena, R - panunyc 3eminy,
o i '
\ Fi
. O P
R
H
i ¢
0

Puc.1 Cxema pacnonoxeHus Teja OTHOCUTEIbHO 3eMJIn
Y - rpaBuraronHast nmocrosituas. Cocrasisiomas P HanpaBiieHa 110 OTBeCHOH JuHUM (HE K LIEHTPY
3emin). DTy CHITY, IPIIOKECHHYIO K TETY, HA3BIBAOT CHIION TshkecTH. [losBnenue cocrapisttomux F u P
00yCIIOBJICHO HEMHEPITUATBHOCTBIO CUCTeMBI oTcuéTa "3emus”. Kak BunHo u3 puc. 1, cuna Tsoxectu P coBnamaer ¢
cuItoif TAroTeHus F Toipko Ha momocax I 3emiy, T. K. Fi = 0. HauGomnbiree paziandne CHII TATOTSHUS H
TSOKECTH HaOJFOIaeTCsl Ha DKBATOpE, T. K. F1 makcumanbsHa, HO coctaBiseT MeHbie 0,4% CUTIBI TSKECTH.

[TosTOMY BO MHOTHX CITy4dastX MO>KHO JIOITyCTHTB, yTo F=P. Torna nmeem

= ’l{

P = o = gm (3)
rne Ry - cpennuii paanyc 3emin, paBHBIR 637%10*m

_ M—QSM
g_‘}{RS_ !Cz
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—
Bexrop fJ xapakrepusyer rpaBUTallMOHHOE T10Je 3eMid. B KaX 10 TOYKEe IPOCTPAHCTBA OH ONPEIEISETCS TOIBKO
pasMepamu U hopMoii 3eMiTH, a TaKkXKe paclpeesICHIEeM BeIlecTBa B He.
— 5 5
IMoatomy TouHBIE M3MepeHust fJ MO3BONAIOT CYIUThH O HAMYKMH [UIOTHBIX 00PAa30BaHUi B 36MHOMU KOpe.

Yemanosxa u memoduka M3M€D6Hl/ll/‘i.

—
st onpeneneHnst yckopenus fJ bl TSOKECTH B IaHHOM paboTe UCIIOIb3yeTCsl MATEMAaTHIECKUI MAsITHUK (PHC.

2). Ilpu MaipIX yriiax OTKIOHEHHUS POJIb KBa3HYIPYTO# CHITBI OyIeT Urpathb

P, = Psina =mga — kx (4)

P v

Puc.2 PacnpeueneHHe CHJI B MATEMATUYCCKOM MAasATHHUKEC

[

Kak nmokaspiBaeT Teopusi, mepuo| KojiebaHuii MaTeMaTHUYECKOTO MasgTHUKA PaBeH T=2m ,
g

®)
rae | — JnmrHa MaTeMaTHueckoro MasiTHHKA, J - yCKopeHue cuitbl TsokecTr. Ecimu usmeputs T u . To 13 (5) MoxHO
ornpenenuts . B naHHOI paboTe M3MEpSIOT nepro| KoyieOaHu IIMHHOTO U KOPOTKOTO MasiTHUKOB. Y CTAaHOBKA

MO3BOJIACT MCHATH MJIMHY MasiTHUKA. ﬂOHYCTI/IM, YTO MJIMHA KOPOTKOI'0 MasgTHUKA |, TO €ro nepuon 6y,H€T

)

Tz =2m |- (6)
g
I+h
Ecnu nnvna qiuaaOro MastHuka |+h, to ero nepuon Oymet Tl =2 |— @)
g
Tig
Bossenem 06e wactu (6) u (7) B KBaapar u paspemnm otHocuTesHO |+h u |. Torma momyunm l+h= ;
T
T3 g
8 === 9
®)n - ©)
TE TE
[oce mocTaHOBKY MOJTy4aeM ( E 5) +h=-=2 g (10)
42 42
(10) g ik (12)
U3 (10) momyuum, uto Y = T - -
(Tf-T3)

rae h- Pa3HOCTH AJIMH KOPOTKOTO U JJIMHHOTO MAadTHUKOB. HpI/I 9TOM MOKHO U3MCEPUTH TOJIBKO Pa3HOCTb MJIMH h.

1. HpI/IBe}lI/ITC MasATHUK B COCTOAHHUE PABHOBCCHUA M BBIBEAUTC €0 M3 IOJOXCHHUSA PABHOBCCHUS Tak, '-ITO6BI
yro OTKJIOHeHHs OblT He Oonee 5° . Korma masTHHK cienaeT 2 - 3 MOJHBIX KOJIeOaHWsI, HAUHUTE OTCUET HHcla
MOJIHBIX KOJIeOaHUH, 3ayCTHB ceKyHIoMep. [Ipu 3ToM cieqsT 3a TeM, 4To0BI KOJIeOaHIsI MassTHUKA TPOUCXOIMIH B

OJTHOM IIJIOCKOCTH.
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2. Takum 00pazoM, OTMEYAIOT BPEMsl, B TeUeHHE KOTOporo coepiuaercst 50 mojaHeIx Kojedannit. Takux

H3MepeHHfI JIear0T HE MEHee S5 pas. ,/:[aHHLIe 3aIllMChIBalOT B BUJIC Ta6HI/IHLI.

3. YKOpa‘II/IBaeT JJIMHY MadTHUKA, pa3HOCTb h U3MEPSIOT.

AHaJTOrMYHBIM 06p3.30M HU3MEPSIOT BPEMS 50 mONHEIX KOJIeOaHMIA KOPOTKOI'O MasgTHHUKA HEC MCHEC 5 pas. ﬂaHHLIe
3allMCBIBAOT B BUJC Ta6J'II/IHI>I.

3aganus; 1. BerauciuTh OTHOCUTEIBHYIO OMIMOKY 1O (hopMyJIe:

A ATy AT
ce=-14 (2——|— + 2= j) (12)
Gep T h T -T.
rae Ar, Ah, AT;, AT, - abcomrotaeie ommOkn. AT, u AT, BEIIUCISIOT 10 popmMyam,
AT At ,ﬂn
AT, =T, (22 +22), AT, =T, (22 4+ 22) (13)

rae An - MOXXHO nipeHeOpeyb, Aty U AT, paccunThiBatoT 110 CTHIOACHTY, T3 U T -CPEIHHE MPOMEKYTKHA BPEMCHH.
CoorHomenus (13) mpumyT BHI:

AT, =T, %2 AT, =T, 2=

1 Tz

3. Haiitu Ag ncnonp3ys nony4eHHOE 3HaYCHUE &, Pe3yJIbTaT 3alHChIBAIOT B BUJIE

— 2
9= (9ep £ Ag)M/c
BBIUKCIIAIOT § B 3aBUCHMOCTH OT TeorpaduuecKoil MMpoThI (¢) MECTHOCTH 110 (opMyIie Ha moiroce g=9,83 M/c?, a

Ha 3KBaTope g=9,78M/c2

go = 980,161 — 2,5928cos(2¢) + 0,0068cos* (2¢) (14)
Tabmuual.

[lupora Bricota Yckopenue

['opont Honrora e HaJ CBOOOIHOTO
YPOBHEM MO, naJieHus,

M M/c?
Bepmua 13,40 B.11. 52,50 c.m. 40 9,81280
Bymamemt 19,06 B.11. 47,48 c.u. 108 9,80852
Bamuarron 77,01 3.11. 38,89 c.m. 14 9,80112
Bena 16,36 B.11. 48,21 c.u. 183 9,80860
I'punBUY 0,0 B.11. 51,48 c.a 48 9,81188
Kaup 31,28 B.11. 30,07 c.m. 30 9,79317
Kues 30,30 B.x1. 50,27 c.m. 179 9,81054
Manpu 3,69 B.1. 40,41 c.u. 655 9,79981
Mocksa 37,61B.1. 55,75 c.i. 151 9,8154

Hio-Mopk 73,96 3.11. 40,81 c.um. 38 9,80247
Opnecca 30,73 B.1. 46,47 c.u1. 54 9,80735
Ocio 10,72 B.7. 59,91 c.m. 28 9,81927
Tapmx 2,34 B.11. 48,84 c.u. 61 9,80943
Ipara 14,39 B.71. 50,09 c.m. 297 9,81014
Pum 12,99 B.1. 41,54 c.u. 37 9,80312
CTOKIrosibM 18,06 B.1. 59,34 c.m. 45 9,81843
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Toxuo 139,80 B.x. 35,71 c.mr. 18 9,79801

J1st MockBbl, Harpumep, ¢ = 55,75". CpaBHuUTe Balll pe3yJbTar ¢ g, U 00bACHUTE pa3Inyue.
Meton CterofenTa ams pacdeTta Aty M AT, IpUMEHSIOT Tak:

1) HaXOIAT CpPemHIO apruOMETHUCCKYIO BEIHIHHY T1 10 GopmyIie
_wn Gk .
T, = Z i=1 ; , T7le N =5, eciu MPOM3BENICHO 5 N3MEPEHUIT BpEeMEHH;

2) HaxomsT abCOIOTHYIO MOTPEITHOCTE OTACIBEHOTO U3MEPEHHsI TI0 HOopMyJIe
At; = |t — ;]

3) HaxXOIT CPEIHIOI0 KBaJPaTHYHYIO MOTPELUIHOCTD 10 hopMmyie:

o i At?
B nn—1)

i=1

4) HaxomAT AOBEPUTENBHBIA HHTEPBAI IO opMyJie:
Lon S

Vn

rae tyn - koaddunment CtproieHTa, HAXOAAT €ro U3 TaOJIHIBI HA IEPECEYEHUH o, N, TIE O - JOBEpPUTEIbHAS

At, =

BEPOSITHOCTb, HAIp., 0,95, N - KOMUYECTBO U3MEPEHUI. AHATIOTUYHO HAXOMST AT,.

MOo3HO clienaTb OKOHYATENbHBIN BBIBOJ: YCKOPEHUE C60000H020 RAOEHUS 3A8UCUM OM WIUPOMbL MECHIHOCHU,
6blCOMbL HAO YPOBHEM MOPA U OM NIOMHOCMU 3A71€2AI0U{UX NOPOO.

3nanus u ymenus. ]Iy ciaun otdera 1a0b0paTOpHOI paboTH HEOOXOAUMO:

3HAMb: 3aKOH BCEMUPHOTO TATOTCHUS, TPABUTAIIMOHHYIO MOCTOSHHYIO, 3aBHCUMOCTD CHJIBI TSDKECTH OT
reorpapuuecKoro MOJ0KECHHUS Tella Ha TIOBEPXHOCTH 3eMIIH, pa3iimuue P Ha skBaTope u Ha Mmoiocax, pas3indue g,
HW3MEPEHHOT0 Ha OMBITE OT TEOPETUUECKOT0, MATEMATHUYCCKII MasiTHUK, BBIBOA (hOPMYJIbI TIEpHOIa
MaTEMaTUYECKOr0 MasTHUKA.

yMemb: TIOIb30BAThCSI CEKYHIOMEPOM, MOJTy4aTh KOJIEOaHHs C MaJbIMU aMIUIUTYIaMU, IPOU3BOAUTH BEIYUCIICHHUS

OTHOCHTEJIHON OITHOKH, MPUMEHATh MeTo CThIO/ICHTA.

5.4. Mertoguyeckue MaTepHaJibl, ONpeAeIsONe IPoUelyPbl OLECHMBAHUS 3HAHMIA,
YMeHMi, HaBBIKOB H (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX ITAlbI
(opMupoBanus KoMNeTeHHH.

MIxkana oueHNBaHUA 3a4€TA.

Kpurepuu onieHuBaHUs Oabl

Ecnmu  crynmentr oOnapyxuBaer riyookoe | 11-20 6amnos
3HAHHWE COJEPXaHUS Y4eOHOTO MaTepuana o
JTUCLUIUIMHE;  OOCTOSITENbHO  aHAIN3UPYET
METO/BI, CTPYKTYPY M COJepKaHHWE OCHOBHBIX
ATAIOB NMPOEKTHON AEATENbHOCTU

Ecim  otBer  cryaeHTta  ymomierBopsier | 6-10 6amios
OCHOBHBIM TPEeOOBaHUSM K OTBETY Ha OLECHKY
«OTJINYHO», HO OOHApYKUBAIOTCS OTAEIbHBIC
HEe0uETHI, HAPUMeEp, OMYCKAIOTCs HerpyoOble
OIIMOKY TpU aHaJIM3€ METOJOB, CTPYKTYpHI U
COJIEpaHUsl OCHOBHBIX JTallOB MPOEKTHOU
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JCATCIIBHOCTH

Ecnu y cTrynenta oGHapy>KuBaroTCs mpoOensl B | 3-5 6amios
OCBOGHUHM METO/BI, METOJOB, CTPYKTYPHI M
COJICpKaHUSI OCHOBHBIX OJTaloOB IPOEKTHOM
JIeATEIIbHOCTH, HE YYHMTBHIBAIOTCS TPEeOOBaHUS
IIPOrpaMMbI K (dopmHpOBaHHUIO
KOMIIETEHTHOCTEN

Crymentr He  oBmagen  Heobxomumbimu | 0-2 Gamna
3HAHUSIMU METOJIOB, CTPYKTYPBI U COJICPIKaHHs
OCHOBHBIX 2TaIlOB HpOGKTHOfI JACATCIIbHOCTH

HTorosas mkajaa oueHUBaHHUS Pe3yJIbTATOB OCBOCHUS TUCUHMILIHHBI

HrtoroBas oleHKa 1o IUCHUILIHHE GOPMUPYETCS U3 CYyMMbI OQJIJIOB 10 pe3ysIbTaTaM
TEKYIIETO KOHTPOJISL U MPOMEKYTOYHOM aTTECTALlMKU U BBICTABIISIETCS B COOTBETCTBUU C
MIPUBEJICHHON HIKE TaOIUIeH.

Ornenxka no 100-6amnpHOM crucTemMe OneHka 1o TpaJuLUOHHON CUCTEME
81-100 3adreHo
61 - 80 3adreHo
41 - 60 3adreHo
0-40 He 3aureHo

6. YYHEBHO-METOJAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIVIMHbI

6.1. OcHoBHas IMTEpaTypa

1. TopOymmH, C.A. Kak MoxxHO yuuTh (husnke [DIeKTpOHHBINA pecypc]: Meronuka o0ydenus ¢pusuke / [opOymmma
C.A. - M.: HUI] UH®PA-M, 2016. - (Breicee oOpa3oBanue: bakanaBpuat). — Pesxkum moctyma:
http://znanium.com/catalog.php?bookinfo=508495.

2. [MypermeBa, H.C. CO0pHUK KOHTEKCTHBIX 3a1ad TI0 METOIUKE O0y4IeHUs pu3uKe: Y4ueOHO-METOJIMYECKOe
nocobue / [Typeimesa H.C., Illaponosa H.B., Pomarikuna H.B. - M.:MIIT'Y, 2016. - 116 c. — Pexxum pocryma:
http://znanium.com/catalog.php?bookinfo=758026.

3. Heprament Muxawi Hocudory MeTo sl HCCACIOBAHUN B IKCIIEPUMEHTAIbHON (pusuke: YdyeOHOe mocobue /
M.J. Ilepramenr. - Jonronpyausiit: Matemtekt, 2010. - 304 ¢.: 60x90 1/16. (nepemier) ISBN 978-5-91559-026-6
— Pesxum moctyma: http://znanium.com/catalog/author/2f88aaf1-b460-11e4-97e0-90b11c31dedc

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

1. Xwxuskoa JI.C. ®usuka : 7 knacc : merogudeckoe nocooue / [JI.C. XmwxkHsakoBa, A.A.
CunsiBuna, C.A. XonuHa u 1p.]. — 2-e u31., nepepad.- M.: Bearana — I'pad, 2019. — 224 c.

2. Xwknsakoa JI.C. ®usuka : 8 kiacc : meroauueckoe mocodue / [JI.C. XmkHskoBa, A.A.
CunsiBuna, C.A. XonuHa u 1p.]. — 2-e u31., nepepad.- M.: Bearana — I'pad, 2019. — 232 c.

3. Xwmwxknskosa JI.C. ®usuka : 9 knacc : merogudeckoe nmocooue / [JI.C. XmwkHskoBa, A.A.
CunsiBuna, C.A. XonmuHa u 1p.]. — 2-e u31., nepepad.- M.: Bearana — I'pad, 2019. — 280 c.

4. Teopuss 1 Meroauka oOy4yeHHMs (HU3UKU B IIKOJIE: OOLI.BOMPOCH! : yueO.mocobue uis
nex.3aBen. / Kamenenkuii C.E.,pen. - M.: Akagemus , 2000. - 368c.

5. Teopust u meToauka oO0ydeHus: ¢pusnke B mIKosie. YacTHbIE BOMPOCH!: YueOHOe mocodue
i cryaenTtos neaBy3oB /Iloxg pen. C.E.Kameneukoro. - M., 2000.

6.3. Pecypcol muHGOPMaIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn "UHTepHeT"

1. MuHHCTEpCTBO HAayKu U BhIclIero oopazoBanus Poccuiickoit @enepanuu (MuHoOpHayku
Poccun) https://minobrnauki.gov.ru/

2. Poccuiickoe obpazoBanue. DenepanbHblil mopran http://www.edu.ru/

3. Poccuiickwmii 001meo0pa3oBaTenbHblil moptan http://www.school.edu.ru/

4. Tlcuxonoro-negarornyeckas onodnmmoreka - http://www.koob.ru/psychology/

5. ITemarorunueckas 6ubmnorexa -www.metodkabinet.eu
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http://znanium.com/catalog.php?bookinfo=508495
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https://minobrnauki.gov.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.koob.ru/psychology/

6. DnekTpoHHas OubauoTeuHas cucrema - http://znanium.com

7. Hayunas nemarornyeckas 6uomunoreka um. K. JI. Ymmackoro http://www.gnpbu.ru/

8. DnekTpoHHas bubmmoreka Poccuiickoii rocynapcrsernoi oubamoreku (PI'B)
http://www.rsl.ru/ru/s2/s101/

9. Muposas 1udposas 6ubnmmorexa http://wdl.org/ru//

10. I[y6nuunast Dnexrpornas bubmuoreka  http://lib.walla.ru/

11. Dnektponnas 6ubmuoreka IQlib  http://www.iglib.ru/

12. DnekTpoHHBIE Y4eOHO-METOAMUECKHE KOMIUIEKCh oubaunorexkn MI'OY
https://mgou.ru/elektronnye-bibliotechnye-sistemy-i-resursy

13. http://www.ebiblioteka.ru — «MBUC». Pecypcsr East View Publication.

14. http://znanium.com — Znanium.com

15. http://elibrary.ru — «Hayunas snexrponsas 6ubarnoreka eLIBRARY.RUx.

7. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI

1. MGTO,Z[I/I‘IGCKI/Ie PEKOMCHAAUH 110 MOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MGTO,Z[I/I‘IGCKI/IG PEKOMCHAANU IO OpraHu3alnu CaMOCTOSITEIIBHOM pa6OTBI 10 JUCIHHMITITIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOTI'MH AJIs1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JIPIIICH3I/IOHHO€ nporpaMmmMHoOe o0ecrmeyeHnue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbie cipaBoOYHbIe CHCTEMbI:
Cuctema TAPAHT
Cucrema «Koncynprantllmocy»

[MpodeccronansHbie 6a3bl TaHHBIX
fgosvo.ru — ITopran PerepabHLIX TOCYIAPCTBEHHBIX 00PA30BATENBLHBIX CTAHAAPTOB BHICIIET0 00Pa30BaHUS
pravo.qov.ru - OdgunranbHbIi HHTEPHET-IIOPTAI IPAaBOBOM HH(OpMAIUK
www.edu.ru — dexepanbHbiii moptan Poccuiickoe 0O6pa3oBaHue

CB00OIHO pacHpocTpaHseMOe IPOrpaMMHOE 00eCIieYeHne, B TOM YHCIIE OTEYECTBEHHOT'O IIPOU3BO/ICTBA
OMC IIneep (mst BOCTIpOM3BEACHUS DIIEKTPOHHBIX YUeOHBIX Moayieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUITJIUHBbI

MarepuanbHO-TeXHHYECKOE 00ecIieYeHNe JUCIUIUIMHBI BKJIIOYAET B CEOsL:

- yueOHble ayJUTOPHUU YIS IPOBEACHHS YUEOHBIX 3aHATHH, OCHAIICHHBIE 000PYJOBaHUEM U TEXHHUYECKUMH
cpencTBaMu OOydeHHs: ydeOHOH MeOenbio, MOCKOH, IeMOHCTPAlMOHHBIM OOOPYIOBaHHEM, NEPCOHAIBHBIMU
KOMITEIOTEPAMH, IIPOEKTOPOM;

- NOMCHICHUA JIA CaMOCTOSITEIbHOM pa6OTBI, OCHAUICHHBIC KOMHB}OTepHOﬁ TEXHUKON C BO3MOXKHOCTBIO
HOAKIIOYEHHEM K ceTH «/HTepHeT» M o0ecredeHreM JIOCTyna K 3JIEKTPOHHOIH HH(POPMALIMOHHO-00pa30BaTeNbHOI

cpene.
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