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MeToanyeckuii aHAIU3 pe3yJIbTATOB
peruoHaJbHOro0 3ramna Becepoccuiickoi npeagMeTHOM OJIMMIIMAAbI HIKOJIbHUKOB
no ¢pusuke B 2018/19 yueoHOM roay
OcHoBHBIMM LIeNIAIMH Bceepoccuiickoid peaAMETHOW OJIMMIIMA/IBI IIKOJIBHHUKOB
(mamee BcOIll) mo ¢u3uke SBIAIOTCS BBIABICHUEC M Pa3BUTHE Y YYalIUXCS
TBOPYECKUX CHOCOOHOCTEM M HMHTEpEeca K €CTECTBEHHOHAYYHOW JI€ATEIbHOCTH,
co3JaHue HEOOXOJMMBIX YCIOBHM IJi MOAJEPKKM OJApEHHBIX NEeTel, MmponaraHjaa
€CTECTBEHHOHAYYHbBIX U MHKEHEPHBIX 3HAHUI.
1. XapakTepuCcTHKA YYACTHUKOB PerHOHAJIBLHOIO0 3Tana
Bceepoccuiickoi 01MMIIMAAbI IIKOJIbHUKOB 10 (pu3uKe
B onumnuazne npunsiu yuactue 20 yuamuxcs 9-11 kinaccoB u3 6 MyHUITUTIATUTETOB
Mypwmanckoit o6nactu. B Tabnuie 1 mpeacTaBieHsl JaHHbIE 00 y4aCTHUKaX
onummuaibl o puszuke B 2017/18 u 2018/19 yu. r.:
Tabnuua 1.
Pacnipenenenne y4acTHUKOB OJIMMITHA/IBI TIO (PU3UKE IO MYHUITUTIATLHBIM

oOpazoBanusiMm MypmaHCKoi 00J1acTH

2017/18 2018/19
Ne MyHunMnaaIuTeT KOJI-BO y4-Csl, KJIacc KOJI-BO y4-Csl, KJIACC
9 10 11 9 10 11
1. |r. MypmaHck 3 5 6 6 2 4
2. |r. MoHveropck 1 2 2 1 1
3. | 1. [lonspusie 3opu 1 1 1
4. |Ileuenrckuii paiioH 1 1
r. 3anojaspHbIil

5. | Tepckuii paiton 1

6. |3ATO r. CeBepoMopck 1 1 1

7.|3ATO 0. Bunseso 1

8. |3ATO AnexkcaHJIpoOBCK 1 1

Wroro: 4 12 9 10 3 /
' 25 20




B 2018/19 yuebHOM roay, Kak ¥ B IPEIbIIyIIeM, OOJIbIIAs YaCTh YIaCTHUKOB
MpecTaBiisia 001eoOpa3oBaTeabHble opranu3anuu r. Mypmancka. HaOmrogaercs
HE3HAYUTEIbHOE yMeHblIeHue unciia yyacTHUKOB BcOIll mo ¢usuke B TekyiieM
yaeOHOM Toy 1o cpaBHeHHIO ¢ 2017/18 yueOHBIM rogoM. Pacmmpuinoch KOJIUYECTBO
00111e00pa30BaTeNbHbIX OpraHu3alui, yYalluecss KOTOpBhIX MPHUHSIU Yy4acTUE B
onmuMiuage no Qusuke. Haubosblllee KOIMYECTBO YYACTHUKOB PETHOHAIBHOIO
sTamna Beepoccuiickoil onmumMnuanbl MKOJBHUKOB 10 ¢u3uke npeacrasisier MbOVY r.
Mypmancka MIIJI. IlenenanpaBneHHas paboTra 1O TOACPKKE OJUMITHATHOTO
nBKeHus B obnactu ¢pusuku Benercs B MbOY r. Mypmancka « MAJI», MBOY .
Mypmancka «I'umnHazus Ne 2. Ydamuecs JaHHBIX 00pa30BaTEIbHBIX OpraHU3alUii
CUCTEMATUYECKH TPUHUMAIOT YYaCTUE€ B PETHOHAJIBHOM JTale OJIUMIIAAABI 10
¢dusuke.

Pacnpenenenne ywyacTHukoB 1o mapamiensm 9, 10 u 11 kmaccoB
HepaBHOMepHOoe. ClleyeT OTMETHTh, YTO Ha MPOTSHKEHUU YETBIpEX JIET B
MypMaHCKO#l 00JacTH Ha PErMOHAJIBLHOM YPOBHE MOJACPKUBACTCS OIUMIUATHOE
JABWKEHHE ydaluxcs 7—8 KjaccoB B (opMe OpraHU3alui U MPOBEACHUS OJMMITHA/IbI
no ¢usuke um. J[x. K. MakcBemna. Psn yyacTHukoB permonaibHoro 3tamna BeOILl
no ¢us3uke Ha HTane oOydeHus: B 7—8 Kiiacce SBISUIMCH MOOSIUTENSIMU U TIPU3EPaMH,
y4acTHHKaMU yka3zaHHoW onumnuaasl. B 2018/19 roxy B onumnuazae mo ¢Gusmke um.
Jlx. K. MakcBemia npuHsJIM ydacTue 15 MIKOJBHUKOB U3 00IIE00pa3oBaTeIbHBIX
opranuzauuii r. Mypmancka, 3ATO r. Cesepomopck, 3ATO n. Bwuaseso, r.
Oneneropcka, r. 3anoysipHoro, T. [lomspusie 3opu. Ilopsaok y4acTus U periiaMeHT
MPOBEICHMS JAHHOW OJIMMITUA/bI MOJTHOCTHIO COTJIaCOBaH C MOPSAJIKOM MPOBEAEHUS U
pernamenToM BcOIll nmo ¢gusuke, 4To mo3BossieT NoAepKaTh HHTEPEC ydaluxcs K
M3YYEHUIO MPeIMeTa, CO3/aTh YCIOBHS sl OOPETEHUS ONbITA YYaCTHUSl B OJIUMITHAJIE
mo ¢wusuke, chOpMHUPOBATH HABBIKM BBIMOJHEHUS KOHKYPCHBIX  3aJlaHUN

perroHansHOTO ypoBH BCOII 1o dusmke.



2. KpaTtkasi xapakTepucTHKA 3aJaHUil PeTrMOHAJIBHOIO 3Tana
Bceepoccuiickoil 0JIMMIIMAABI IIKOJIbHUKOB 10 (pU3NKe
[Topsimok mpoBeleHMs] OJUMIMAAbI LIKOJBHUKOB MO (U3MKE OCTaeTcs

HEU3MEHHBIM Ha MPOTSDKEHUHU psna jeT. PermonansHbii 3Tanm BcOLl no ¢usuke
OPOBOJMTCS B JBAa Typa: TEOPETHUECKUH W HSKCHEPUMEHTANbHBbIA. DenepaibHble
3a7aHusl TOAPA3JCIAIOTCS MO Bo3pacTHeIM mnapaminensm 9, 10, 11 kmaccos.
JIMUTENbHOCTh  KAXKJAOTO Typa COCTaBisieT S5  aCTPOHOMHMYECKMX  YacoB.
TeopeTnuecknil Typ Ui Ka)XI0HW BO3PACTHOM TPYMIIBI MPEICTABICH 5 3ajauyamMu U3
pasTUYHBIX pasznenoB (u3uku. MakcumanbHas OIeHKa 33 KaKIyI 3a7ady
cocrapisier 10 OamnoB, B 1LeIoM 3a TeopeTuueckudt Typ — 50 Oamios.
OKCIEpUMEHTANBHBII Typ BKJIIOYAET JBE OKCIEpPUMEHTalbHble 3amaud. Ha
BBINOJIHEHUE KAXKJIOW 3a/1a4n OTBOAUTCS 2 yaca 20 MuHyT. MakcuMalibHasl OLICHKA 3a
KWKy OKCIEpUMEHTAIbHYIO 3a/ladyy cocTaBiger 15 OamioB, B 1eJIoM 3a
AKCIepUMEHTanbHbIl Typ — 30 OamioB. Takum oOpa3oMm, MakcuMaibHas CyMma
0aiioB 3a 00a Typa oluMnOuazbl Mo pusnke coctapisget 80 OALIOB.
CrtpykTypa paOoThl IJIsl yHaIlUXCsS KaK0M Mapajuiein eXeroJH0 U3MEHSIETCS.
B Tabmmme 2 mipeacTaBiIeHBl TEMATHYECKUE JUHUU TEOPETHUYCCKUX 3aJTaHHH
MPEABIIYIIEro U TEKYIIET0 y4eOHBIX TOJIOB JJI KaXK/I0M KaTeropuy y4aCTHUKOB.
Tabmnuma 2.

Temarnueckue nuauu 3aganuii BcOIIl o ¢usuke B 2017/18 1 2018/19 yu. 1.

Knacc 2017/18 2018/19
9 xmacc |- kuHemaruka (rpadMUeCKUil U | —KWHEMAaTHKa (3aKOHbI IBH)KCHHS,

aHAJIMTUYECKUH Crtocoo rpaduyecKoe MpeICTaBICHUE
IIPE/ICTABIICHUS JIBUJKECHUS ); JIBMOKEHUS);

— cTaTuKa (TUIPOCTATHUKA); —cTarthka (THAPOCTATHKA);

— IIOCTOSIHHBIN TOK (COEIMHEHUE | —TepMOJMHAMUKa (ypaBHEHUE
MOoTpeOuTeNe, TEMI0BOE TEIJI0BOro OajaHca);
JeUCTBUE TOKA) —IMOCTOSTHHBIA TOK (COSIMHEHHUE

noTpeduTenei);

—3aKOHBI PACIIPOCTPAHEHUS CBETA
(3aKOHBI MPETIOMIICHUS U

OTpaKEHUs)
10 kyace | —kuHEeMaTHKa (OTHOCUTEIBHOCTD | —KHHEMATHKA (OTHOCHUTEIBHOCTh
JBUKEHUSA); JBUKEHUS, 3aKOHBI ABUKEHUS 110

—3aKOHBI COXPAaHEHHMs SHEPIMH M | TIPSIMOH U 110 OKPY>KHOCTH),




HMIITYJIbCA, —3aKOHbI COXpaHCHH S9HCPIruu 1

—IMHAMUKA (3aKOHBI TUHAMUKH, | HMITYJIbCa,

THJIPOJAMHAMUKA); —IMHAMHKA (3aKOHBI THHAMUKH,
—3JIEMEHTHI CTATUKH; 3aKoH BceMHupHOTO TATOTECHUSA);
—MKT u TepmoguHamuka —cTratuka (THAPOCTATHKA);

(m3omporiecchl, 1 3akoH —IIOCTOSIHHBIN TOK (COEIMHCHHE

TEPMOJIMHAMHMKH ); IOTPEOUTENICH )

—TOCTOSIHHBIN TOK (CO€IMHEHUE
noTpeOuTENeH,

MTOJTYITPOBOTHUKOBBIC TIPHOOPHI
B IIETIH MMOCTOSIHHOT'O TOKA)

11 xiacce | —3akoHBI COXpaHCHUsS HMMITYJIbCA | —KUHCMATHUKa (SaKOHBI I[BI/DKGHI/IH);

Y DHEpIuy, —IMHAMUKa (3aKOHBI TUHAMUKH,
— IMHAMUKa (mBmxkeHUE | 3aKOH BceMHpHOro TSATroTeHus,
CBSI3aHHBIX Tell, 3aKOHBI | ITOTEHIIMAJ IPABUTALMOHHOIO

JUHAMMKH); T0JISA);

—MKT u TEPMOJMHAMUKA | —MEXaHUYECKHUE KOJICOAHUS;
(ypaBHEHHE Menneneesa- | -MKT u tepmonunamuka (1 3akoH
Knanelipona); TEPMOJIMHAMUKHU, arPEraTHbIC

—3JIEKTPOJUHAMHUKA WU3MEHEHHUS BELIECTBA);
(37IeKTpOCTATHYECKOE —MeXaHUYEeCKUEe KOJIeOaHus,
B3aMOJICHCTBHE, —3JIEKTPOAUHAMUKA (JIBUKEHUE
QJICKTPOMAIrduTHEIC KoaeOaHus YaCTUIIbI B MATHUTHOM IIOJIE B
B RLC-1iemsix) BSI3KOM cpejie)

CrnemyeT OTMETUTh HallMuuMe KaK TPAAUIMOHHBIX TEMaTUYECKUX JIMHUM,
XapaKTepHBIX [ BCEX BO3PACTHBIX Mapajjienedl (KHHeMaTHYeCKUEe YpaBHEHWS,
3aKOHBI IMHAMUKH, 3aKOHBI COXPAHEHHUSI ), TAK U HOBBIX TEMAaTHUYECKUX HAMPaBJICHUH,
PEIKO UCIOJb3YEMbIX B  OJUMIHMAAHBIX 33JlaHUSX  PETHOHAIBHOTO  JTamna
(HEOTHOPOHOE TPABUTALIMOHHOE TIOJIE, NBM)KCHHME YaCTUIIBI B MArHUTHOM II0JIE B
BSI3KOW cpejie, 3aKOHBI pachpocTpaHeHus cBera). Cpenu METOI0B, MCIOJIb30BaHUE
KOTOPBIX MPEIOoiarajioch Mpu pPelIieHU MPEISIOKEHHBIX B MapauieNiax 3aJaHusiX,
npeo0agand METOJbl KUHEMATHYECKOTO OIMCAHMS JBUKEHUS TENl B Pa3IMYHBIX
TUMAaX B3aUMOJICHCTBUS, UYTO TaKXe SBJSUIOCH OCOOCHHOCTBIO MPEI0KEHHBIX
YYaCTHHKaM BapUAHTOB paloT.

B nenom, paccmarpuBas xapakTep OJIMMIIMAIHBIX 3aiaHuil 3a nepuona ¢ 2011
o 2018 rox, cineayeT OTMETUTh MOBTOPSIIOIINECS TEMATUYECKUE JIMHUM:

— DJJIEMCHTHI CTATHKHU U THUAPOCTATHUKH,



— LIEMM TOCTOSHHOTO TOKa CO CMEIIAHHBIM COEIWHEHHUEM MOTpeduTeneii,
BKJIFOYAsl HEJIMHEWHBIE DIIEMEHTHI (KOHAEHCATOPHI, TUO/bI);

— DJHEpreTUYecKue npeoodpa3oBaHus B PU3NUECKUX CUCTEMAX;

— JBIWKEHHE Tel (CBSI3aHHBIX Tel) C JIMHAMUYECKH W3MEHSIOMIMMHUCS
XapaKTEPUCTUKAMU;

— rpaduueckoe IIPEICTABIICHHE IIPOLIECCOB c ITOCTOSTHHBIMU
XapaKTEpUCTUKAaMU U3MEHEHUS [IapAMETPOB CUCTEMBI.

YacTe anropuTMOB, HCIOJIB30BAHME KOTOPBIX IPEANOJAracTcsi B paMKax
paboThI C OMTUMIINAIHBIMY 33IaHUAMU, HOCUT CTAHIaPTHBIN XapaKTep:

— COCTaBJICHUE YpaBHEHUS TEIJIOBOTO OanaHca CUCTEMBI;

— ONMCaHHE JUHAMHUKHU NPSIMOJIMHEMHOIO, KOJIeOaTeIbHOr0 U BpaIlaTeIbHOrO
JBUKEHUS TeJa (CUCTEMBI TeN);

— NPUMEHEHHE 3aKOHOB JIMHAMHMKU U CTaTHKU B (DU3MUYECKUX CHCTEMaxX IpH
HaJIMYUU JEHCTBUS HEITOTEHIMAIBHBIX CUIL.

PaccmarpuBast 3agaHusi IPAKTUYECKOTO Typa, CIENYET BBIACIUTH UX OOIIyIO
0COOEHHOCTB: BCE paCCMaTPUBAEMBbIE IKCIIEPUMEHTAIbHbBIE CUTYalMH UCCIIEIYIOTCS C
MCIOJIb30BaHUEM MUHUMAJIbHOIO Habopa (pu3HuecKux mpuOOpoB U YCTPOICTB, NpU
ATOM MPeoOIalaloT cCaMOJIETIbHbIE YCTPOMCTBA, CPEIM KOTOPBIX YaCTO UCIIOJIb3yEMbIE
B ObITy MaTepuaibl (KaHUEISIPCKUE NPHUHAJICKHOCTH), a TaK XK€ paJuoAeTal,
BKJIIOYas MOJTYIPOBOAHUKOBBIEC TPUOOPHI. JlaHHASI TEHIEHIUS SIPKO MPOCICKUBACTCS
B TEUECHME psiaa JieT. Tak, I BBINOJHEHUS DPAAa 3aJaHUN NPAKTHYECKOTO Typa
IIOCJIEAHUE OBl UCIIOIB30BAIMCH JIMILIb JIMHEHKU, BECBI U MYJIbTUMETPHI. JlaHHBIN
MOAXOM XOTS W YCIOXKHSAET TMPOLECC NOATOTOBKM CaMOJEIBHBIX YCTPOWCTB
OpraHM3aTopamu, Ipearnosiaras JUIMTEIbHBIA IIPOLECC HX HW3FOTOBJIEHUSA, HO
IJIONOTBOPHO CKa3bIBAECTCS HA YPOBHE 3aMHTEPECOBAHHOCTH YYaIMXCS IPOLIECCOM
BBINIOJIHEHUS 3aJaHUM MPAKTUYECKOrO Typa OJUMIMAABI — Y YYaCTHUKOB
OTCYTCTBYET Oapbep B MPUMEHEHHM CJIOKHBIX HAyUHBIX YCTPOMCTB, MPOSBISIOTCS
MpUEMbl MAHUIYJIMPOBAHUS, 4YTO SIBJISETCS OCHOBOM MpueMa mnepedopa Mopenen

BO3MOKHBIX PEIICHUM NPHU BBIIOJHEHUH 3aJaHuK. ECiIM Mpu BBINIOJTHEHUN 3aJaHUMN



TEOPETUYECKOTO Typa YYaCTHUKHU B PsJie CIIy4aeB HE MPUCTYMAIOT K 3aJlaHHIO, MPU
BBITIOJTHEHUN MTPAKTUUECKUX 3aJ]aHUI BCE yUalluecs MpeiaraloT 3JIEMEHThI MPSIMbIX
U3MEpPEHU, OMHUCHIBAIOT MPOIECC MAHMUITYJISIUMU C NpUOOpaMH M yCTPONCTBAMH.
Takum 00pa3oMm, ujesd NPUMEHEHUS HECTaHJIAPTHBIX NPUOOPOB U MaTepHUasOB
SIBJISIETCS KJIIOUEBOM MpH pa3paboTKe IKCIEPUMEHTAIbHBIX 3a/1aHui. J[pyroi BaxHOMN
uaeel MX IOCTPOCHUS, MPOCIEKUBAEMON HA MPOTSIKEHUU psiAa JIET, SBISACTCS
COYETaHUE JIBYX CTPYKTYpP B paMKax OJHOTO 3ajaHus. [lepBblii CTpyKTypHBIN OJIOK
IOPEANOJIaracT IOMAroBOE€ BBINOJHEHUE ONPEACICHHBIX JEHCTBUN: aBTOpaMU-
pa3paboTUMKaMu 3aJ1ae€TCsl AJITOPUTM, MO3BOJISIONINM YJIEHAM KIOpH MPU IPOBEPKE
3alaHUd  OTCJIEAUTh, HACKOJbKO  YYaCTHUK  CIOCOOEH  MPOAHAIU3UPOBATH
uH(opMaIuio, MOJYyYEHHYIO MHpU pabOTe C TEKCTOM 3a/laHusi, U B pPE3yJbTare
MPOBEJCHUSI  DKCIEPUMEHTAIBHBIX  MCCIICIOBAHUN  3allyCTUTh  CHUCTEMY B
OTIPEJICTICHHOM PEXHUME, CHATH OMPENEICHHOE YHCIIO MOKa3aHWUU, CO37aTh TaOIHUILy
JAHHBIX, 00padOTaTh MOJYYCHHYI0 HH(POpPMALUIO dYepe3 IMOCTpoeHue rpaduka,
cAelaTb BBIBOJ HA OCHOBE MOJYYEHHOro rpaduyeckoro mnpeodpa3zoBaHuUs
MOJIYYEHHBIX PE3yJIbTaToB. BTOPO#l CTpyKTYypHBIN OJOK B paMKax KaKJIOTO 3aJIaHUs
MpeajiaraeT  ydJaluuMcs  CaMOCTOSITENBHO — pa3padoTarb CHoco0  U3MEpPEHHUs
OTpENEICHHOW  BEJIMYMHBI, OOOCHOBAaTH €€ TEOPETUYECKH W, BBINOJHUB
ONpENICIICHHbIE M3MEPEHUS, IMOTYyYUTh HCKOMOE 3HadeHue. Kak mepBblid, Tak H
BTOpPOI OJIOK BBI3BIBAIOT Yy YYaIIUXCsl 3aTPyJHEHMs, TaK Kak TpeOyrOT CHUHTE3a
Pa3UYHBIX YMEHUHM, KOTOPhIE HEBO3MOXKHO CHOPMHUPOBATH JUIIIH B paMKaX OIHOTO
yueOHOoro  mpeamera  ¢usuka. Creuuduyeckol  OCOOEHHOCTBIO  3aJaHUM
npeapiaymero 2017/18 yaeOHOTO TO1a SABISETCS TO, UTO BCE MPEITI0KCHHBIC 3aTaHMUSI
HE Mpeanojaraii MPUMEHEHUSI U3BECTHBIX YYallUMCs alrOPUTMOB PEIICHUS U MPH
Hayayne paboTbl TpeOOBalu TMOCTPOEHUSI KAaueCTBEHHOW MOJENH mponecca. B
tekymem 2018/19 yuyeOHOM roay crHenudUYEcKOl OCOOCHHOCTBHIO —3a/JaHuit
BBICTYIIAJIO HAJWYUE PACHIMPEHHBIX MHOTOIIArOBBIX aJITOPUTMOB BBHITIOJHEHUS
3alaHUM, TPEANOoJIaraloIIuX MNPUMEHEHHE MaTeMaTHYeCKOro ammapara Ui
00pabOTKM TMOJYYCHHBIX JaHHBIX M0 UTOTAM MPSIMBIX u3MepeHnuid. Kpome toro, s

BCEX Napajulesiell mpearajiich «cepble» SUMKU (yCTpOMCTBa, COOpaHHBIE BPYUHYIO
6



U BKJIIOYAIOIIME B ceOs pa3lMyHbIC 3JEMEHTHI, COCIMHEHHE WIM XapaKTEPUCTUKU
KOTOPBIX M HEOOXOAMMO ObLIO OMpPENEINTh B XOJ€ BBIMOJHEHUA 3a1aHui). Tak, B 7
KJIaccax MpeIarajioch ONpeNeNiTh INIOTHOCTh MaTepuaia MUWIMHAPA, OKPAIIEHHOTO
B YEPHBIN LBET U MOMENIEHHOr0 B IINPULI, HE TOAJIEKAIINA pa30opKe; Il ydauuxcs
9 KJlaccoB Mpeainarajioch ONPENEIUTh MAcCy LWIMHAPA, MOTPYKEHHOTO B BOAY H
NOMEUIEHHOTO BHYTPbh BO3AYIIHOIO IIapuKa. TPagulIMOHHO PSIl «CEPBIX» SIIUKOB
BKJIIOYAJI COEIMHEHUE DIIEKTpUUEeCKHX ycTpoucTB. Tak, B 10 kmacce ydammecs
AQHAJM3UPOBAIM BEJIUYUHY CONPOTHUBJICHUM, MOMEIICHHBIX B «CEPBIM» SIIMK, IS
yuammxcsi 11 kmacca TpeOOBaJIOCh OMPENEIUTh XapaKTEPUCTUKUA KOHJEHCATOPOB
BHYTPH «CE€POTO» AIIUKA.

OOwielt  NOBTOpSIIOIICHCS — XapaKTEpPUCTUKOM BCEX 3alaHuil  SBJSIIOCH
rpauueckoe NpeCTaBICHUE PE3YJIBTATOB BHIMOIHEHUS 3aJaHUIA, YTO MPEIOIaraio
CaMOCTOSITENIbHBIN BBIOOP €MHUYHBIX OTPE3KOB, AHAJIU3 MOJYYEHHBIX 3aBUCUMOCTEN
U JanbHEWINEe BTOpUYHbIE 00pabOTKHU JAHHBIX, CAMOCTOATEIbHO MPECTABIECHHBIX C
MOMOIIBIO Tpaduka.

3. OcHOBHBIE pe3yJIbTaThl PErHOHAJBHOIO ITAMNA

Bcepoccniickoii 01uMNInAaAbl MIKOJILHUKOB 10 GU3uKe.

OCHOBHBIE  pe3y/lbTaTbl  BBIIOJHEHUS  3aJaHUN  TEOPETUYECKOro U
NpakTUIecKoro TypoB ydamumucs B 2017/18 wu 2018/19 yuebHOM roOIy
MpeICTaBIICHbBI B TabuIe 3.

Tabnuma 3.

OcHoBHBIE pe3yibTaThl peruoHanbHoro stana BcOIll no ¢usuke

Kiace Tox Teoperuyeckuii Typ IIpaxTrueckuit Typ 06123161 (I)) ;;ZE;?TH

max 6ayu1 | HabpaHo | max 6amn | HaOpaHo | max 6ayu1 | HabpaHO
9 ]2017/18 27 8 30
kiacc| 2018/19 38 21 59
10 [2017/18] o 19 20 16 30 27
kaacc| 2018/19 29 4 33
11 | 2017/18 26 17 40
knacc| 2018/19 16 10 24




CpaBHHBas JaHHbBIE OTIEIBHO MO pe3yibTaTaM TEOPETUYECKOIO H
MPAKTUUECKOTO Typa, MOKa3aTeNIbHO 0o0Jiee YCHEIIHOE BBIMOJHEHUE TEOPETUYECKUX
3ananuii. Kak B mpenpiayiieM, Tak ¥ B HbIHEITHEM y4€OHOM TOAY, PSJl y4aCTHHUKOB
MOJIHOCTBIO CIIPABHIIMCH C BBIIIOJIHEHUEM 33JJaHUI TeopeTudeckoro Ttypa. [Ipu aTom k
BBITIOJIHEHUIO 3aJJaHUM SKCIEPUMEHTAILHOTO Typa MNPUCTYIUIM BCE YYaCTHUKHU.
VYuuThiBas, 4TO MPHU MPOBEPKE BBHIMOJHEHUS 3aJaHUN MPUMEHSIICS KpUTEpPUATbHBIN
Coco0 OLICHUBAHUS, JaXXE HE3aBEPIICHHOE PEIICHHE 3aJaHHs OLEHHUBAJIOCh B
3aBUCUMOCTH OT XapakTepa MpesIoKEHHBIX UICH.

B menmom ycrnemHee ¢ 3aJJaHUsIMH CIIPABUIIMCH ydamuecs 9 kinaccoB. Caexyer
OTMETHTh OOIIWI BBICOKWI YpOBEHb BbINOJMHEHUs 3amaHuii B 2018/19 yu. romy
y4aCTHUKaMU TMapajuieian 9 K1accoB: MOJOBHUHA YYaCTHUKOB CIIPAaBUIach O0JIee YeM C
50% pabotbl, mpu 3ToM 75% Y4YaCTHMKOB ycmemHo crpaBwinchk ¢ 50%
TEOPETUUECKUX 3aJlaHuMi, MPEJIOKUB aBTOPCKUME HecTaHmapTHbele pemienus, 40%
IIKOJIbHUKOB B MPEAbLAYIIME JIBa I0jIa YYaCTBOBAIM B OJIUMIIMA/IE MO (PU3UKE WM.
JIx. K. MakcBenna. HanOonee Hu3KkHE pe3ynbTaThl IPOJIEMOHCTPUPOBAIN YYACTHUKH
B mapasuienu 11 kimaccoB: 6 U3 7 MIKOJIBHUKOB HaOpaiu oT 2 110 9 6amioB npu padote
C 3aJIaHUSIMH TEOPETUUECKOTO Typa, 4To cocTamisieT He Oonee 18%, u ot 4 no 8
0aJUIOB 32 BBINOJIHEHUE 3aJlaHUM MPaKTUYECKOro Typa, YTO COCTaBIISIET HE Oosee
53%.

B coorBerctBuu c llonoxkeHnem o mopsake omnpenesneHus nodeaurteneil u
MPU3EPOB OJMMMHNAABI 1O (PU3UKE, B TEKyIIeM ydyeOHOM roay ObUIM Ha3BaHbBI
noOeuTens W NPHU3EPhl ONUMMOMAABI N0 (U3MKE, MOJYYMBIINE MAaKCUMAaJIbHOE
KOJMYECTBO OaJIOB MO MWTOraM BBIMOJIHEHUS 3aJaHUM  TEOPETUYECKOTO U
npakTudeckoro TypoB (tabmumua 4). Psn ydammxcs W3 4ucia moOedauTeaed u
MPU3EPOB OJIMMITUAJIBI IO (PU3UKE SBISAIOTCS MOOETUTENSIMU M TIpU3EpamMu APYTHX
OJIMMITMAJI, y4YaCTHUKaAMU oOpa3oBaTelIbHBIX TMporpamMm IieHTpa «CHpUyCy.
Pe3ynbratel yuyacTHsi MIKOJBHUKOB BO Bcepoccuiickoit onummnuaze mno ¢usmnke B
2018/19 yueGHOM roay B II€JIOM BBIIIE, HECMOTPS HAa TO, YTO OOIEEe KOJIMYECTBO

Y4aCTHHUKOB CHHU3UJIOCH.



Taobmuna 4.

CeneHus 0 mOOEAUTENSIX U MPU3EPaxX PErHOHATBLHOTO ATara

Bcepoccuiickoii ouMIinaapl NIKOJILHUKOB 10 (hH3UKE

I'on Damunus, uMs Kiacc, oOpazoBatenbHas opraHu3anus
[omnynkuii Anekcanap, | 11 knacc, MBOY r. Mypmancka «COLLL Ne
nooeAnTENb 36»

[Tanun ApTtem, 11 kiacc, MBOY r. Mypmancka « MITJT»
o0eINTEIh

2017 | AHOpYIIEHKO AHTOH, 9 kimacc, MBOY r. Mypmancka «MITJD»

/18 | mpusep
Kines Jlanuna, 10 knacc, MBOY r. Mypmancka «MI1JT»
pu3ep
[TasmatoBa Mapus, 11 knacc, MBOY r. Mypmancka «MITJI»
pu3ep
bensieB Anekcen, 9 xknacc, MBOY r. Mypmancka «MMJID»
no0eIUTEh
ITaBmrox AHacTtacus, 9 knacc, MBOY «JIuneit um. B.I'. Cu3oBa»

2018 | mpusep r. MoHueropcka

/19 | Bypmuctpos danuu, 9 knacc, MBOY r. Mypmancka «MITJI»
npu3ep
AHJIpYIIEHKO AHTOH, 10 knacc, MBOY r. Mypmancka «MITJ»
pu3ep

HToru BBINOJHEHUS SaI[aHI/Iﬁ TCOPETUUCCKOI0O M IIPAKTHYCCKOIO TYpPOB

4. AHaJIu3 pe3yJIbTATOB BbINOJTHEHUS OTAEJbHbIX 3aaHUi

yaarumucs B 2017/18 u 2018/19 yueOHbIe ToABI IPEACTABICHBI B TA0IHIIC 5.

Tab6maua 5.

HMToru BeITIOTHEHUS Y4aliuMHUcCs SaﬂaHI/II\/'I OJIMMITHAABI I10 (bPISI/IKC

Knace Ton Teopernueckuii Typ DKCIEPUMEHTAIBHBINA TYp
Ne 1 Neo 2 Ne 3 Ne 4 Ne 5 Ne 1 Ne 2
9 kmacc | 2017/18 | 10 10 1 10 1 7 1
2018/19 9 7 10 6 10 12 11
10 xmacc| 2017/18 7 3 2 2 8 7 9
2018/19 9 8 7 3 9 4 2
11 xmacc| 2017/18 | 2 1 10 10 10 8 15
2018/19 2 1 4 10 1 9 5

CpaBHeHUE BBITIOTHEHHUS 3aJaHUN PETMOHAIBHOTO M MYHMITUTIATLHOTO ATaIloB
HEKOPPEKTHO, TaK KaK Ha PETMOHAIBHOM YpPOBHE MPEJCTaBIeH Oo0Jiee IIMPOKHIA

repeyeHb AJIEMEHTOB COJIepKaHWs, HOMepa 3aJaHUN HE CXOJHBI MO0 TeMATHYECKOU




HaIpaBJICHHOCTH U YPOBHIO TPYAHOCTH, a TaK € KOJIMYECTBEHHbIH U KaU€CTBEHHbBIN
COCTaBbl YYaCTHMKOB Ha KaXJOM JTane pa3nuyHbl. CpaBHUBasi [aHHBIE IO
TEOpEeTUYeCKOMY U mpakTtuueckomy Typy B 2017/18 m 2018/19 ydebHBIC TromBI,
HEOOXOJIUMO OTMETHUTh, YTO YCIECIIHEE C 3aJaHUsIMH TEOPETHUYECKOTO Typa
cpaBwINCh ydamuecs 9 kimaccoB. Hambonee 3pdekTHBHO yualiuecs BBIMOIHWINA
3aJlaHuE S5, HANpPaBJICHHOE HAa AaHAIW3 THUAPOCTATUYECKON CUCTEMBI, JJIsi KOTOPOWM
MIpUBEACHBI rpadnIECKUe TaHHBIC 3aBUCUMOCTH JIaBJICHUS OT 00heMa HaJTUTOU BOJIBI.
VYyamuecss BepHO MpoaHATU3UPOBAIM TpadUyecKylo MHPOPMALUIO U MPEAJIONKHUIN
pa3IMYHbIE BAPUAHTHI MMOCTPOCHUS MEPETOPOJIOK BHYTPU ONMKMCHIBAEMOTO B 3aJaHUU
cocyna.

bonbias 4acTh y4aCTHUKOB 9 KJIaCCOB MPUCTYNUJIN K BBIIIOJTHEHUIO 33IaHUS
Ha COCTaBJEHHE KHWHEMAaTUYECKUX YpaBHEHUUW C ydeToM rpaduueckoro
MPEACTABICHUS]  TApaMeTpoB  JBIDKEHUA  (yCcKopeHuss OT  Bpemenu). Ho
HEJIOCTATOYHBI YpPOBEHb C(HOPMUPOBAHHOCTH HABBIKOB aHan3a Tpaduueckoi
nHpopMaluu, a TaK K€ €€ HHTEPHpeTallid HE TMO3BOJIWI PEIIUTh 3aJIaHHe
MOJTHOCTBI0. YYAaCTHUKHU 9 KJIACCOB MOMBITAIMCH BBINOJHUTH AHAIU3 PACIPEACICHUS
TOKOB B CMEIIAHHOM 1enu. [Ipu 3TOM BEpHO ONpenesniii NOKa3aHusl aMIIEpMETPOB.
HauGoinee cnoxxHOlM 0Ka3ayiach 3a7a4a Ha BBITTOJIHEHHE T€OMETPHUECKUX MTOCTPOCHUM
X0/1a JIy4yeH, MaJaloluX Ha OpU3MY O] Pa3JIMYHbIMU yTIaMH. Y YaCTHUKAM yAaloCh
MPaBUJIBHO MHUCATh MPEJIOMIICHUE PANa HOPMAIBHO TNAJAOIIMX JIy4ed, HO
TaTbHEUIINH XO0/1 JIydei CMOTIIM U300pa3uTh JIUIITh YaCTUIHO.

Bce yuamuecs 10 knaccoB NpUCTYIWIN K BBIMOJHEHUIO KaXIOTO U3 3aJaHUM
onmumnuanel. [Ipu 3TOM HU ojHa 3amaya HE ObUIa peEllieHa MOJHOCTHIO, B JABYX
paboTax W3 TPEX COAEPKAIUCH JIMIIb OTIEIbHBIC DJIEMEHTHI PEIICHHUS], JTUIIh OJUH
YYACTHHMK CIPABUJIICA ¢ OOJiee YeM IMOJIOBUHOW MPEIOKEHHBIX 3agaHuil. HecMoTps
Ha pa3Inuvs B 3aTpPyJHEHUAX, HauOosiee APHEKTUBHO ydaluecs CIPaBUIUCH C
MOCJEAHUM 3aJlaHHEM, TMPENOIaraBlliuM aHallu3 MEXAaHUYECKHX XapaKTEPUCTUK
JBIDKCHUS OYCHHKH Ha KOJIbIIE. YYaCTHUKHU 3alUcalid TpeOyemoe ypaBHEHHUE sl
HOPMAJIbHOM COCTABIISIIOIIECH YCKOPEHUS JBUXKEHUSI Tela, HO 3aTPyJAHWINCH B

MMPOCTPAHCTBECHHOM IIPOCTHUPOBAHUN CHUIJI, HeﬁCTBy}OHlHX Ha TCJIO IPpH €TI0 ABUKCHUU
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no Kousblly. Hambonbplive crnoXKHOCTH BbI3BaJNa 3aJaya, MperoJiaraBIlas aHalu3
MOJIEKYJISIPHBIX ~ MapaMeTpPOB, HMEIOIIUX PA3IUYHbII THUI 3aBUCHMOCTH  OT
paccTOsHUS 10 TOBEPXHOCTH IUIAHETHI. 3HAYMTENIbHOE KOJIMYECTBO OLIMOOK OBLIO
JOMyIIeHO Tpu paboTe ¢ 3amaHueM 1, MpenarnoyiaraBIIMM TeOMETPUYECKUN aHan3
KMHEMaTUYECKUX 3aBUCUMOCTEH, a TaKXKe C 3aJaHueM 2, B paMKaX KOTOPOIo
HEOOXOAMMO OBLIO BBIOJHUTH BEPHbIE IOCTPOEHUS HAIIPABJIECHUN UMITYJIbCA IANHObI
IIOCJIE B3aUMOJACHCTBHUS C IBUKYILIEUCS TSKEION TUIMTOM.

Haubosnbiiee KOIMUECTBO 3aTPyAHEHUN OTMEUEHO NP BBINOJIHEHUH 3aJaHUN
yuammmucs B mapamienu 11 kmaccoB. Tak, nuiib oJHa 3ajaya, MPUYEM OJHUM
y4YaliuMcsi, BBITIOJIHEHA BEPHO, BO BCEX OCTAJIBHBIX CIIydasx B JPYTHUX 3aJlaHUSX
IPEJCTaBICHbl JIMIIb OTICJIbHBIE PACCY)KIEHUS, YaCTHUYHO HalpaBlCHHbIE Ha
pelieHre 3aJad. YdYalmuMmcs YAaJoch YacTUYHO MPOAHATU3UPOBATH CHCTEMY,
KOTOpasi COBEPILIAET TEMIOOOMEH € OKpYXarolle cpesjoi, Teraa KOTOPOi COBEPILIAIOT
Kosie0aTeNbHOE ABM)KEHUE. YUalluecs 3aTPyJHWINCh B PACCMOTPEHHM OTAENbHBIX
AJIIEMEHTOB pEIICHHsI 3a/Jayd, HaNpaBICHHOW Ha aHajiu3 JAWHAMUYECKUX U
KMHEMAaTUYECKUX XapaKTEpUCTUK JBWKEHHUS TelI Ha YYacTKaX C pPa3InyHbIM
kodumeHToM TpeHus. HUKTO W3 y4yacTHMKOB HE CMOT MPAaBUIBLHO HApUCOBAThH
rpaduK 3aBUCUMOCTH CKOPOCTH aBTOMOOWJISI OT BPEMEHM, COOTBETCTBYIOIIUN
MPEJICTAaBJICHHOMY aHaJIU3y CUCTEMBI.

[Ipu paboTe ¢ 3amaHUSIMU JKCHEPUMEHTAIBHOTO Typa YYacTHHKaM BCEX
napajuiefiel He yAajloCh HMOJHOCTBIO BBIMOJIHUTH BCE 3Talbl NMPOBEACHUS MPSMBIX
M3MEPEHHH, TOCTPOUTh (PUBNYECKYI0 MOJAENh M WHTEPIPETHPOBATH €€ C IMOMOIIBIO
rpaduka. Hambonee sdekTuBHO BBIMONHWIM 33daHue 1 yyammecs 9 Kiaccos,
OTIPE/ICNIUB C ONPEEICHHON TOYHOCTBIO MacCy BOJBI M LMWJIMHJPA, TOTPYKEHHOTO B
BOJY M TIOMEIICHHOTO BHYTPb PE3WHOBOIO IIApWKA: BCE YYACTHUKH, MPUCTYIHUB K
u3MepenusiM, HaOpamu ot 50 mo 70% OamtoB 3a BhIMOTHEHHWE 3amaHus. Cremyer
OTMETUTh, YTO YydYalllhecs MPOJAEMOHCTPUPOBAIN HECKOJIbKO aBTOPCKHUX MOJEen
pelIeHus, OTIIMYHBIX OT MpejIaraeMoro pa3padorunkamMu. Bmecre ¢ TeM, OTaeNbHbIE
HEJOYeThl XapaKTepU30BaJIM HEJOCTAaTOYHO INIyOOKOe IMOHUMAaHUE YYaCTHUKaMU

XapakTepa OMpeAcsiCHUsT pa3Mepa MOTPENTHOCTH MPSMOT0 M3MEPEHMs: YYaCTHUKU
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MCIIOJIb30BAJIM  CIIOCOOBI, IMO3BOJISIBIIME IMPOBECTH H3MEpEeHHEe C 0Oosee BBICOKON
CTEIIEHbI0 NOTPEIIHOCTH. MeHee YCIIEIIHO BBIIOJHEHO 3aJaHue 2, MpPU PELICHUU
KoToporo ydamuecs 9 kimaccoB Habpamu ot 40 mo 70% OamwioB. B 3amanum
HEO00X0UMO OBLIIO BBICTPOUTH MOJIEIb UCCIIEIOBAHMS 3aBUCMMOCTH HAMPSKEHHS Ha
Oarapeiike oT Temneparypbl. EciM ¢ 3KCIEpUMEHTaIbHOM 4YacTbiO 3a/aHus
IIKOJIbHUKN CIIPaBUJIMCh, TO IPU HEOOXOIMMOCTH €€ MaTeMaTUYECKOro OIMCAHUS
(BBeaeHne (YHKIMH, OMUCHIBAIOIICH 3aBUCHUMOCTh WM3MEHEHMS HAIpsDKCHUS Ha
OaTtapeiike OT TeMIIepaTyphl) UCTIBITAIH MAKCUMAIILHOE 3aTPyAHEHHE. YYaluMcs He
y1aJ0Ch MPaBUJIBHO TOCTPOUTH TpauK 3aBUCUMOCTH HAMPSIKEHUS OT TEMIIEPaTyPh.

VYyactHuku B napamienu 10 kimaccoB HaumeHee 3(P(HEKTUBHO BBIMOJIHWIM 00a
3aJlaHus MIPaKTU4YEeCcKoro Typa, HabpaB oT 0 1o 27% OamoB. [Ipu padote ¢ «cepbim»
AIIMKOM, B KOTOPOM TpeOOBajOCh OMNPEACIUTh MapamMeTpbl LHUIMHIAPOB M HUX
PAaCIOJIOKEHUE B JIEKTPUUYECKON CXEME, IIKOJBHUKHU CIPABUIIUCH JIMIIb CO BTOPOU
YacTblO, BBISIBUB  PACIOJOKEHUE PE3UCTOPOB C  OOJBIIMM U MEHBIIUM
CONPOTUBJICHUEM B MPEJACTABICHHOM «CEpOM» sIIHUKE. YacTUYHO BO3HUKILIKE
TPYJHOCTH ONPEIEIAOTCA TEM, 4YTO HCTOYHHUK, IMPEUIOKEHHBIM B IEpPEUHE
o0opyaoBaHusi, 00Jlajal BBICOKUM BHYTPEHHUM COIPOTHUBICHHEM (3apaHee K
Oarapeiike npunanBajics pe3UCTOP ¢ COOTBETCTBYIOLUIMMHU MapamMeTpaMu). Y YUTbIBas
TO, YTO LIKOJIBHUKM HE M3ydanu 3akoH Oma Uil MOJHOW LENU, JAaHHBIM Mapamerp
ydyecTb OHM He Moriu. Kak cineacTtBue, pacueTbl OKa3blBAIMCh HEBEPHBIMU. BTOpoe
3aJlaHuE BBI3BAJIO elle Ooblue 3aTpyJHeHs. B HeM yyacTHHKU cMOriu HabpaTh He
oonee 13% OamnoB. B 3aganum mnpeamnosarajgoch ONPEACICHUE 3aBUCUMOCTH
MOIIIHOCTH TEIUJIOBBIX MOTEPh OT TEMIEPATYPbl PE3UCTOpPa B IpaUuecKoM BUAE U
U3MEPEHHUE TEIJIOEMKOCTH PE3UCTOpa. 3aJaHue NPEBBIIANO, KaK W IMpeAblayllee,
aKTyaJbHBIM YpOBEHb 3HAHUW ywammxcs. BMecte ¢ TeM, psia 3J€MEHTOB MOI OBITh
paspemieH. Tak, 3amaHue conaepkajo MOAPOOHOE OMHCAHME Tpolecca MOATOTOBKH
AJEKTPUYECKOM YaCTH YCTAHOBKM M TEIJIOBOM 4YacTH YCTaHOBKH. Ho ywammecs He
CMOTJIM CJIEJIOBaTh MpeUIokKEeHHOMY anroputMmy. Kpome Toro, B psae pador
OOHApYXWJIOCh HENOHMMaHuEe (PU3UUECKOr0 CMBICIA TEeMIepaTyphl: Yydalluecs

AHAIM3UPOBAIM TPOLIECC TMOHMXKEHUSI TEMIIEPATypbl OT 3HAYEHUM OKPYKAIOUIErO
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Bo3ayxa 10 +5 °C, 4To mpoTHBOpEUUT (PUMUIECKMM 3aKOHAM TEPMOJMHAMHMKU — OT
HMCTOYHHMKA PE3UCTOP HE MOT OXJaXKIAThCS HIDKE, YeM TeMIlepaTypa OKPYKaroIIeH
cpensl. JlaHHas ommMOKa CBUICTEILCTBYET O HEIOCTATOYHOM TTOHUMAaHUH YIaIllUMUCS
CIIOCOOOB OIIEHKH BEPHOCTH IMOJIYY€HHBIX PE3yJIbTaTOB.

Yyamuecs B mapamienu 11 kimaccoB Oosiee 3(QGEKTHBHO CIPABUINCH C
3a]aHUEM Ha ONpEICICHUE XapaKTEPUCTUK JKECTKOCTH KAHIETSPCKUX PE3UHOK,
COCIMHEHHBIX TOCIICIOBATEIHFHO MEX Ty co00M, HaOpaB oT 20% 10 60% BO3MOKHBIX
OaJsIoB. YUUTHIBasl, YTO MPEJIOKEHHOE OMUCAHUE MOJIEIHU MPOBEJICHUS U3MEPEHUs
3aBUCUMOCTH TMPOTH0a PE3MHOK OT MPHIOKEHHOW CHJIBI OBLIO JOCTYITHO IO CBOMM
dTamaMm IS BBITIOJIHCHHSI, & TIPeaiaracMblii TEOPETUUSCKUA MaTepuan yKe H3ydeH
yUYalUMUCS, BCE YYACTHHKU CHSUIM 3aBUCHUMOCTH MapaMeTpoB JApyr oT apyra. Ho
BCIICZICTBAE HEAOCTATOYHOTO YPOBHS TOYHOCTH TPU TIPOBEIACHUH MPSMBIX
U3MEPEeHUM, UX TpauuecKoro MpejcTaBICHUS, BBIBOJBI OKa3aJIUCh HEJOCTATOYHO
COOTBETCTBYIOIIUMH JIEUCTBUTENBHOCTU. 3aJaHue 2, MpeArojarasiiee padoTy ¢
nmapamMeTpaM# «Ceporoy» SuKa, HanMeHee 3(D(PEKTUBHO BHITIOJHEHO yYaCTHUKAMHU.
[Ipexxne Bcero, 3T0 OOBACHSETCS HEIOCTATOUYHBIM MOHUMAHUEM Yy4YalUMUCA
MPOIIECCOB, MPOWCXOMSAININX BHYTPH KOHJCHCATOPOB: TPATUIIMOHHOE OOydYeHHUE
paccMaTpUBaET JIaHHOE YCTPOUCTBO KaK CTAaTUYHOE, JIMOO B MPOIIECCE €r0 Pa3psIKH.
JlnHamMuKa 1ernei co CMEIIaHHBIM COCJIMHEHUEM KOHJICHCATOPOB HE aHAU3UPYETCS.
Kaxk cnenctBue, 40% y4aCTHUKOB HE CMOTIJIM HaOpaTh HU OJHOTO Oajuia 3a Mpolece
BBITIOJIHEHUS 3aJ]aHUs, HECMOTPS Ha TO, YTO MPUCTYIIUIIN K HEMY.

AHanmusupys 3(QGEKTUBHOCTh BBIMOJTHEHUS 3aJaHU B TPEABIAYIIEM U
TEKyIIeM y4eOHBIX T0JIaXx, CIEAYyeT OTMETHUTh, YTO OONIUH YPOBEHBH BBHITIOJIHCHHUS
coxpanwics. CpaBHEHHE IO THUNAM 3aJaHUN HEKOPPEKTHO, TaK KaK TeMaTHKa
KQKJIOTO 3a/IaHMsI €KETOAHO MEHSETCS, COXPAHSIOTCS JHIIh OOIUE MOAXOABI K €ro
MPEACTABJIICHUIO: JIByXYacTHAsl CTPYKTypa, HAMYME HE3HAYMTEILHOTO KOJIMYECTBA
COBPEMEHHBIX MPUOOPOB U YCTPOMCTB /I €ro BHITIOJIHEHUs. BmecTe ¢ Tem ciemyer
OTMETHTh, YTO ydamuecs 11 KigaccoB B TpeApIaymIeM Troay OoJiee YCIEITHO
CIPaBWINCH C 3aJaHUSIMU, HAOpaB B psijie CIyd4aeB MaKCUMAaJbHOE KOJIHYECTBO

OaJIJIOB 3a 3aJlaHUs SKCIEPUMEHTAIBHOTO TYypa.
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Ha BBICOKOM ypOBHE YyYaCTHHKAMHU OJMMIMUAJbl YCBOEHBI CJIEIYIOIINE
AJIEMEHTBI COACPMAHMS: arperaTHble COCTOSHUS BEIIECTBA; 3aKOH CJOKECHUSA
CKOpPOCTEH; 3aKOHBI TOCTOSIHHOTO TOKa; 3aKOHbl TEPMOJWHAMUKH, YPaBHEHUE
TEIUIOBOrO OajlaHca, ypaBHEHHUsS [IBIDKEHUs; 3akoH Owma uisi ydacTKa IIemu;
3aBUCUMOCTH JaBJICHHS OT BBICOTHI THIPOCTATUYECKOTO CTOJI0A; 3aBUCUMOCTb CHJIBI
TPEHUSI OT CHJIbI HOPMAJIBHOTO JABJIEHUS; 3aKOH MPEJIOMIICHUS.

CnemyeT  OTMETUTh  JJIEMEHTBI  COJACP)KAHUS,  YCBOGHHE  KOTOPBIX
IPOJIEMOHCTPUPOBAHO YYAIIUMHCS HA HEJOCTATOYHOM YPOBHE: OTHOCHTEIBHOCTh
JBWKEHUS; 3JIEMEHThI CTATUKH; KHNHEMATUKA U JUHAMUKA BPAIIATEIbHOTO JBUKCHUS,
peoOpa3oBaHKEe 1IETEN MOCTOSHHOTO TOKA, SKBUBAJICHTHBIC LIETH; YHEPTETUUECKUE
npeoOpa3oBaHus B KOJEOATENIbHBIX CHUCTEMAX; SHEPreTUYECKHe MpeoOpa3oBaHUs B
MEXAHUYECKUX CUCTEMAX; COCIMHEHNE KOHIEHCATOPOB.

B xone ananu3a 0ocoOeHHOCTEN PEelICHU YJaCTHUKAMU OJTMMITHAbI BBISIBIICHBI
T€ BHUJBl JIEATEILHOCTH, KOTOpble C(HOPMHUPOBAHBI y YyYaIlIUXCS B HAUOOJBIICH
CTETIEHU Y TO3BOJISIIOT OCYIIECTBIATh MOCTPOCHUE TEOPETUUECKOW MOJICNIH PEIICHUS
3a/layd: TPUMEHEHHE CTaHJApTHBIX aJITOPUTMOB pelIeHHs 3anad (10 Teme
«/Ilunamukay, «TepMoanHaMuKa»); TPUMEHEHUE aJCKBATHBIX COICPYKAHHUIO 3aaud
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH ISl OMHCaHUsl (PU3UYECKHUX SBJICHUUN (3aKOHBI
MMOCTOSTHHOTO TOKAa, COeIMHEHHUSI IOTPEOUTENeH).

BrisiBJIEHBI BUIBI A€SITEIBHOCTH, HEJJOCTATOYHO CPOPMHUPOBAHHBIC Y YHAIIIUXCS
U NPENSATCTBYIOIIME TEM CaMbIM BBICTPAUBAHUIO TEOPETUUECKOM MOJEIIH PEIICHUS
3a/1a4u: BHIOOP COOTBETCTBYIONIEH CHUCTEMBI OTCUETA; TPUMEHEHUE YHEPTrEeTUYECKOTO
METOJla K PpEIICHUI0 (PU3MYECKUX 3a/Ja4; NPUMEHEHHE MaTeMaTU4YeCKUX
(YyHKIMOHATBHBIX  3aBUCUMOCTEH  JIIi  OMHMCAHHMS  (PUBMYECKHX  IPOIIECCOB;
reoMeTpuYecKasi HHTEpIpeTalus JIBHKCHUS; TeOMETPUUECKUE TOCTPOCHUS B (PU3HUKE.

B wmenom cnenyer OTMETUTH, YTO MpeIlaraéMble 3aJaHHUs HEPABHOMEPHO
MPE/ICTABJIICHB 0 OCHOBHBIM TEOPETHYECKUM pasnenam ¢usuku. I[Ipeobmamaror
3a/laHusl, CBSI3aHHbIE ¢ pa3fenoM «Mexanuka» u «MonekynsipHas Gu3nKa, «3aKOHbI
MIOCTOSIHHOTO TOKa», «llenn mNOCTOSHHOTO TOKa C HEJIMHEWHBIMH 3JIEMEHTAMM.

I[aHHaSI TCHACHIOUA COXPAHACTCA Ha IMPOTAKCHUU psaja JICT, IIPpU 3TOM 3HAYUTCIBHO
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BO3pOCIIH TPEOOBaHMUS K YPOBHIO BIIQJICHUS MaTEeMATHUYECKUM almnapaToM B aHAIIN3E
rpa@uYecKuX JTaHHBIX, WX TPEICTABICHUIO M OMNPEICICHUIO (DYHKITMOHAIBHBIX
3aBUCHUMOCTEN MOJIYYEHHBIX TAHHBIX.

Yyamuecs B XO0J€ NPOBEACHUS OJUMMIMUAIBI IOJYYWIM BO3MOXHOCTh
03HAKOMUTHCSI C BApMAHTAMU PEIICHUS 3a/laHui, OoJiee TITyOOKO MPOaHATU3UPOBATh
0COOEHHOCTH COOCTBEHHBIX IMOJAXO0JIOB K penieHuto. Pazbop onummnuagHbIxX 3alaHun
MPOBOJIWJICS B JIBA JTAllA:

— MO0 pe3yJibTaTaM TEOPETHUYECKOro M MPaKTUYEeCKOro TypoB B (opmare
BeOMHapa Mpe/ICTABUTENN METOJAMYECKOW KOMHUCCHM MO (DU3UKE MPU LEHTPAITHHOM
oprkoMureTe BcepocCHICKON OMMMMUAIbI MIKOJBHUKOB MPEACTABISUIM BapUAHTHI
pelIeHni 3aJaHN U KPUTEPUH X OLICHUBAHUS,

— IO pe3yJibTaTaM TEOPETHYECKOTO W MPAKTUYECKOTO TYPOB WICHBI KIOPHU
peruoHanpbHOTO AJTana Bceepoccuiickoil onuMnuaabl IMKOJBHUKOB MO (DU3MKE
aHAIM3UPOBAIM OCOOCHHOCTH BBITIOTHEHUS 3aJaHui  ydanmumucs MypMaHCKoM
o0nacTu, MOAPOOHO 3HAKOMWIIM C UJICSIMU PEUICHUS, KPUTEPUSIMH OIICHUBAHUS
KaXJ0T0 U3 3aJaHUN SKCTIEPUMEHTAIBHOIO Typa.

OO600m1as xapakTep 3aTpyIHEHUM, KOTOPHIE HCIBITHIBAIU YYalllMeCcs B XOJE
BBIMOJIHEHUA 3aJaHU IPAKTUYECKOTO W TEOPETUYECKOTO TYpOB B TEUYEHHUE
MOCJICTHUX JIET, MOKHO BBIJICIUTh CJIEAYIONIME 00JIaCTH YMEHUM, HEIOCTATOUYHOCTh
c(hOPMHUPOBAHHOCTH KOTOPBIX BBICTYNMUJIA TPEMSATCTBUEM 3(G(HEKTUBHOTO pEIICHUS
MPEJICTABICHHBIX 3aJaHUI:

— OIKCaHUE W aHAIHU3 (PU3NYECKUX MPOIIECCOB, MPECTABICHHBIX B 3aJIlaHUU, —
MOCTpoeHUEe (HU3NISCKON MOJICIIH;

— rpaduyeckoe npeacTaBieHUe UHPOPMAIIUU U aHAJIU3 JaHHBIX, TPUMECHEHUE
rpaduuecKUX METOJIOB PEIICHUS 3aJJaHUi, TEOPETUUECKUIN aHaU3 YCIOBUM 3ajaHus;

— BBICTPAMBAHUE OPUECHTUPOBOYHOM  OCHOBBI  JEWUCTBUM HAa  OCHOBE
HCMOJIb30BaHUsI CTAHIAPTHBIX AJITOPUTMOB;

— NPUMEHEHHE TEOPETUYECKUX 3HAHUNW B HOBBIX WA HECTAaHAAPTHBIX

YCIOBUSX;
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— JIOTUYHOCTh TIOCTPOCHUS PACCYXIEHUS © OOOCHOBAHUS BBIOPAHHOTO
METO/1a;

— HAaBBIKU PabOThI C MOHATUSAMU MPUOIMKEHUS, TPUOTMIKEHHBIX BHIYUCIICHUH,
OMEepUPOBAHUS MATEMATUYECKUMHU MOHATUSIMH, (PYHKIIUOHATBHBIMUA 3aBUCUMOCTSIMU.

YpOoBeHb TEOPETHUECKHX 3HAHWK B 00BEME IIKOJIHHOW MPOTPAMMBI Yy
IIKOJIbHUKOB ~ J0cTarodeH. [lpm 3TOM HENOCTAaTOYHO BBICOKHE PE3YyJIbTaThl
BBITIOJIHEHUS OJIMMIMAIHBIX 3aJaHUM  OMpPENeNsAIOTCs Pa3IMYHbIMU  (aKTOpamu.
['maBHas XxapakTepHas OCOOCHHOCTH OJMMIHUAAHOW 3adadud 1Mo (usmke — ee
HECTaHJAAPTHOCTh, BHEIIHSS HEMOXO0XKECTh HAa TUIIOBBIE 3a7a4d, paccMaTpUBaeMbIe B
YCJIOBUSIX 00pa30BaTEIBLHOIO MpoIlecca Kak Ha YrIyOJE€HHOM, Tak M Ha 0a30BOM
ypoBHE. /[l pemieHus OOJBITMHCTBA ONMMIIHAAHBIX 3a1ad TpeOyeTcss 3HaHHE
CHEIUaIbHBIX MPUEMOB UX PEUICHUS, OBJAJCHHE KOTOPHIMH BO3MOXKHO JIUIIb MPU
HaJMYAH HaBbIKA PEIICHUS 3aJaHUH OJTMMITHATHOTO YPOBHS.

[logBoms wWTOr aHanmu3a pPe3yJbTaTOB TMPOBEJCHUS PETHOHAIBHOIO JTara
Bcepoccuiickoit  onmuMIuagsl MIKOJIBHUKOB MO (DU3MKE, CIIEAyeT OTMETUTh, YTO
YCHEITHOCTh BBHIMIOTHEHUS 3aaHUH 110 GU3UKE OMPEAETICTCS KaK BEICOKUM YPOBHEM
BIIQJICHUSl HAYyYHBIMU 3HAHUSAMH WU TPUEMaMU pEHIeHHs 3ajad Mo ¢u3MKe, TaKk U
YMEHUSMH M HaBBIKAMH W3 00JIACTH MaTeMaTHKH, TPH STOM YpPOBCHb BIIAJICHHSI
JAHHBIMM YMEHHMSIMHU M HaBbIKAMH TPEBBIIIACT TpeOOBaHUS, MPEACTABJICHHBIC B
CTaHAapTe JUisl JTaHHOTO ypoBHA o0yuenus. [Ipemaraemeie paspaboTuukamu AJis
BBITIOJTHCHHS B paMKaxX OJMMIIHAABI 10 (hU3UKE 3aJaHUS B OCHOBE CBOETO PEIICHUS
MPEANOIaraloT BBICOKMH YpPOBEHb CHOPMHUPOBAHHOCTH METAINPEAMETHBIX YMEHH,
COCTOSIINX B YMEHHH OCYIIECTBIISATh aHAJIN3 MPOIIECCOB B TMHAMHYECKUX CHCTEMAX,
pa3pabaThiBaTh CAMOCTOSITEIBHO METOAUKY TIPOBEICHUS OKCIIEPUMEHTa II0
onpeneneHuto (GU3NIECKUX MapaMeTPOB CUCTEMBI.

6. PekomMeHaanuu

Pexomenmauuu nis LeHTpajibHOM NMpeAMETHON METOAMYECKON KOMMCCUM
BcOIII:

— Ilpu pa3paboTke TpeOOBaHU K OCHAIIEHHUIO MPAKTHYECKOrO Typa

YYHUTHIBATh BO3MOKHOCTH MaTepUAILHO-TEXHUUECKOU 0a3bl 0011e00pa3oBaTEIbHBIX
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OpraHu3aIyii, BOSMOXXHOCTb CBOOOJHOTO MPHOOPETEHUS] TEX 3JIEMEHTOB, KOTOPHIE
TpeOyroTCsl JJId BBINOJHEHUs 3adaHuil. Tak, B TekymeM y4eOHOM roay cpeau
AJIEMEHTOB, HEOOXOJMMBIX Ul IPOBEJIEHHUS IpaKTHUYECKOro Typa B 9 Kiaccax,
TpeOOBAIMCh HHJIMHAPHI ¢ Maccol A0 40 r, KOTOpbIE OTCYTCTBYIOT B JIADOPATOPUSIX
0011e00pa30BaTeIbHbIX OpPraHU3aluid, IpU 3TOM JJI1 UX CIELUATbHON HApe3Ku M3
OpyTOB TpeOyIOTCSl YCJIOBUS CHEHHUAIbHBIX MacTepckux. CXOnHble TPYIHOCTH
BO3HMKAJIU NPHU OKPACKE LMJIMHIPOB JIAKOM, KCIIOJIB30BAHWE KOTOPOIO Pa3peuieHo
JUIIb B CIIEUAIM3UPOBAHHBIX MAaCTEPCKUX.

— B mponecce pa3paboTku 3agaHuil  MPAKTHYECKOTO Typa IOJHOCTHIO
COOTHOCUTh HMX C TpEeOOBaHUSMHU K OCHAIICHHUIO, MPEJICTABISEMBIMU B PETUOHBI
panee. Tak, mpu pa3paboTke TpeOOBaHUI ISl OCHAILEHUS SKCHEPUMEHTAIbHBIX
3a/laHuid B 7 KJlaccax Mpesiarajloch HAaHOCUTh METKM Ha METaJNIMYECKHE YIOJKH Ha
pacctostHusX 20 m 25 cM, B 3aJaHUU NPUCYTCTBOBAJIM TPEOOBAHHUS O METKax Ha
pacctostHum 10 u 15 cm. B 3aganusx mis 11 kinacca nepBoHavaibHO B TPEOOBAHUAX
MpEIIarajioch MpeI0CTaBUTh YYaCTHUKAM 3JIEMEHT nuTaHusd Ha 1,5 B, B 3agaHusx —
Oarapeiiku Thna «KpoHay, HalpspKeHHE KOTOPBIX cocTaBisieT 10 9 B.

— B mpoumecce pa3paboTku  peKkOMEHIAUi O MPOBEpPKE  3aJaHUN
MPAKTUYECKOIO Typa COOTHOCUTH MX C NEpPEUYHEM OOOpYAOBaHUs, MPEACTABICHHBIM
JUIsl YYaCTHUKOB B OJUMIIMAAHBIX 3afaHusAX. Tak, Uil y4acTHHKOB § Kiacca NpHU
BBITIOJTHEHUH 33JaHU HAa «yCHJIUTENb BECOB» OTCYTCTBOBAJIM B 00OpPYIOBaHUMU TpU
PA3HOLBETHBIX LUIUHAPA, UCIOJIB30BAHUE KOTOPHIX MPEANOIAraioch NPU OMUCAHUU
peuieHus.

— B nponecce pa3paboTKu KpUTEpUEB OLICHUBAHUS 33JaHUI MPAKTUYECKOrO U
TEOPETHYECKOT0 TYPOB YKa3blBaThb Ha BO3MOXXHOCTh BBICTaBJIEHUS OaJloB 3a
BBIIIOJIHEHHE DJIEMEHTOB DPEIICHMS JUIIb [PU BEPHOW HHTEPIPETALMU YKa3aHHBIX
3aKOHOB M 3aKOHOMepHOcTel. Tak, OOJIBIIMHCTBO YYACTHUKOB MPU MPOCMOTPE CBOUX
paboT, yIIOMHUHAS O 3aKOHE, 3aKOHOMEPHOCTH WJIM METOZE U3MEPEHUS, pACCUNTHIBAIH
MOJIyYUTh OLIEHKY B YCTAHOBJICHHOE KOJMYECTBO OaJIOB 3a paccMaTpUBAeMbIi 3Tarl
paboThl, HECMOTPSI Ha HAJIMYUE JOMYUIEHHBIX OMIMOOK B MPUMEHEHUU YHOMSHYTHIX

3aKOHOB.
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PexomeHnaanum Ui pyKoOBOANTE el MYHMIUNAJIbHBIX KOOPAMHALMOHHbBIX
LHEHTPOB 10 padoTe ¢ OJAPEHHbIMH YYAIIUMHUCH:

— Ilpy naHWpOBaHUM  JACSATENBHOCTH  aKUEHTUPOBAaTh BHUMAHUE Ha
BKJIIOUEHHE B IIJIaH METOJMYECKOU MOJICPKKU YUuTener GU3NKA MEPONPUITHH 1O
M3YYCHUI0O W pacnpoCcTpaHeHWIo HamOonee A(PEKTUBHOTO OIBITA IMOATOTOBKH
yUalUXCs K BBITIOJIHEHUIO 33JJaHUN OJIMMITUATHOTO YPOBHSI.

— B xozxe pa3paboTku M peanuszaii IporpamMMm Ui OJAPEHHBIX yYaIluxcs
oOpatuTh BHMMaHHEe Ha 3(P(HEKTUBHOE NPHUMEHEHHE MAaCTEp-KIACCOB IEJaroros,
UMEIOIIUX ONBIT TOJTOTOBKM YYAaIIUXCS K PErHOHAJBLHOMY U 3aKIIOUYUTEIHLHOMY
sTanaM Bceepoccuiickoit oMMITia bl KOJIBHUKOB 10 (DPU3HKE.

— Pazpaborath 1 peanu3zoBath 00IIEPa3BUBAIOIINE IPOrPAMMBI JIJISl yUAIUXCS
WHTEJUIEKTYaJIbHOM ~ HAIIPaBJICHHOCTH,  IIOCTPOEHHBIE  HA  MEXKIIPEAMETHOM
COllep)KaHUM MaTeMaTUKd M (U3UKH, OpPUEHTUPOBAHHBIE HA TMPUMEHEHHE
MaTeMaTUYECKUX METO/IOB B PU3NYECKHUX pacueTax.

Pexomenaanum 1Jis mexaroru4ecKux padOTHUKOB 001e00pa3oBaTe/IbHbIX
OpPraHM3anMii 1O COBEPIIEHCTBOBAHUIO KayecTBa padoTbl € OJaPeHHBIMHU
y4YaluMucs:

— Pa3pabGorate ¥  oOpraHuM3oBaTh HMHAMBHUIYyallbHbIE  OOpa3oBaTENbHBIC
MapLIPYTHI JUISl yYAIIUXCS, YYAaCTBYIOIIMX B PETHOHAIBHOM 3Tane Bcepoccuiickon
OJIUMIINA/IBI IIKOJBHUKOB MO (DM3MKE, C LEIbI0 OCYIIECTBICHUS MeNaroru4eckon
NOJJIEP’KKU B PA3BUTUU CHEIMAIbHBIX CIOCOOHOCTEH IIKOIbHHUKOB.

— Pazpabotate mnporpamMmbl 3JEKTUBHBIX U (DaKyJbTaTUBHBIX KYpPCOB,
npearaeMbix ydamumcesi 5—11 kigaccoB, OpUEeHTUPOBAHHBIE HAa U3YYEHHE NPUEMOB
Y METOJIOB PEUICHHsI OJMMIIHNAIHBIX 33]a4 10 (pU3UKe, IPUMEHEHUE MaTeMaTUYECKUX
METO/IOB pEIIeHU 3a7a4 10 (PU3HKE.

— B mpouecce moaroToBKM M MpOBENECHUS IIKOJIBHOrO 3Tana Beepoccuiickoi
OpEeIMETHOW OJMMMMAAbI MO (U3MKE NPUBJIEKAaTh KaK MOXXHO OOJIbIIee YHCIIO

IIKOJIbHUKOB, IMOBbIIIAS HHTCPEC YUAIUXCA K YHACTHIO B OJIMMIIMAAHOM JIBUKCHUU.
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— Ilpu opranmzanuu oOpa30BaTENHHON IEATEIHLHOCTH TO (DU3UKE YIETUTh
0co00e BHUMaHUE 00OOIIECHUIO SJIEMEHTOB COACPKAHUS HE TOJIBKO HA TEMAaTHIECKOU
OCHOBE II0 OTJCIBHBIM HM3yYCHHBIM pa3jeliaM Kypca (U3MKH, HO W Ha OCHOBE
BBIJICJICHUS KJTFOUCBBIX TTOHATHH, SIBJICHUH, 3aKOHOMEPHOCTEH.

— CucreMaTH4ecKd WCIIONB30BaTh HA YpoKax (QOpPMBI  ACSITCIBHOCTH
yUaluxcs, IpeaycCMaTpPUBAIOIINE OOIICTPYNIIOBOE  OOCYXKICHHUE PE3YJIbTaTOB
BBITIOJTHCHHUS OTICIIBHBIX BUJIOB 33/IaHUI — BBIITOJTHCHUE TIPSIMBIX U3MEPCHHM, aHATN3
Ka4eCTBCHHBIX 3aJ1a4, BBITIOJHEHUE PEIICHUS PACUYETHBIX 3a/ad ajJbTePHATHBHBIMU
criocodamH.

— Hcnons3oBath 3amaHus, TpeOyIONTHE TPUMEHEHUS HE TOJBKO CTaHIAPTHBIX
QITOPUTMOB, HO ¥ CaMOCTOSITEIPHOTO TIOCTPOEHUS OPHUEHTHPOBOYHON OCHOBBI
NEATeIbHOCTH TpH  paboTe ¢ KOMOWHHMPOBAHHBIMH 3aJaHUSMHM, 3aJadyaMH C
HECTaHIAPTHON (HOPMYTUPOBKOH, C HEOTIPEACICHHBIMU YCIOBUSIMH; TIPH 3TOM Ba)KHO
oOpaTUTh BHUMaHHE HE TOJHKO HA 33/1a4d MOBBLIIICHHOTO YPOBHS CJIOKHOCTH, HO H
0a30BoToO.

— B oOpa3oBarenbHOl  NEATENBHOCTM  IIMpPE  NPUMEHSATh  3aJaHuf,
MIPEANOJIararIye MPeACTaBICHIEe N3y4aeMOT0 MaTepualia B pa3IMdHbIX (opmax —
TabJuIl, TpauKOB, THArpaMM, TEKCTa, CXEM.

— Hcnonp3oBaTh B KayeCcTBE JOMAIIHErO 3aJaHUs  CaMOCTOSTEJILHEIC
MCCJICIOBAHMS C WCITOJIB30BAaHUEM JOCTYITHOTO 0€301MacHOr0 00O0pYIOBaHUS, B TOM

quCJIC CaMOJCIBHOTIO.
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