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JlonoanuTe IbHAS 001E00pa3oBaTeIbHAs o0uiepa3BuBaloNas nporpaMmma
«Du3uKa BOKPYT HAC»
Hanpap/ieHHOCTb €CTeCTBeHHO-HAY THAs
7 knace

Cpoxk peanusauuu: 1 rog

TOHKA

CocTasureib: Anrena PajuMxan MaromeToBHA

Vyureins (GU3KKH



[TosicHuTeIbHAS 3aMTHCKA
PaGouas nporpamma BHEYpPOUHOH HESTETBHOCTH MO (u3Hke mns 7-8 kiaccoB «Duzuka
BOKpPYT Hac» COCTaBJ€Ha Ha OCHOBE NMPUMEPHON mporpamMmsl 1o ¢usuke juts 7-8xnaccos (1o
penakuueit Kysnenosa A.A.), M.: «IIpocseuieune», 2017 u cootBercTByer
- OepepanpHoMy 3axony «OO0 obpasoBanun B Poccuiickoit ®Memepaunu» No273-d3 or
29.12.2012 rona;
-QenepanbHoMy  00pa3oBaTEbHOMY — CTAHAApPTYy — OCHOBHOIO — 0b0miero  oOpasoBaHmi,
YTBEPXKAEHHOMY NpHKka3oM MunucrepctBa obpazoBanus u naykd P® Nel897 or 17.12.2010
roja;
-Ilpukazy MunucrtepctBa obpazoBanus u Hayku PD Nel577 or 31.12.2015 r» O BHeceHHH
u3MeHeHulit B (eaepaibHblii 00pa3oBarenbHbIA CTAHAAPT OCHOBHOrO 00LEro 00pa3oBaHHs,
YTBEPIKAEHHBIH 1pukazoM MuHucTtepcTBa oOpa3zoranus M Hayku Pd» Nel897 ot 17.12.2010
roaay
-ObpazoBarejibHON MMporpaMMe 0CHOBHOI'0O 00111er0 0bpa3oBaHusI;
-YuebHomy nnany OV;
- [IpuMepHO# nmporpamMMe 0CHOBHOTO o611ero odpasopanus no Gpusuke (0a30BLIA YPOBEHB).
[Iporpamma paccuntana Ha 34 yacoB — | yaca B nezemo B 7 knacce, 68 yacos — 2 yaca B
Hejeso B 8 kiacce.
Jannas pabouast nporpamMMa BHEYPOUHOH JIESTeIBHOCTH 110 (GH3UKE A 7-8  KilaccoB
COCTaBlIEHa C Y4YETOM METOJMYECKMX DEKOMEHIAlLHH M0 CO3AaHUI0 U (PYHKIUMOHUPOBAHHI B
00111e00pazoBaTENbHbIX OpPraHU3alusIX, PACIONIOKEHHbIX B CEJIBCKOH MECTHOCTH M MaJbIX
ropogax, HIEHTPOB 00pa3oBaHUs ECTECTBEHHO-HAYYHON M TEXHOJOIMYHOH HAMpaBIeHHOCTEH
(«Touka pocTa»)(yTBEpKAEHBI pacrnopsikeHHeM MMHHUCTEPCTBA IpOCBelieHHsT PoCcCHHCKO#H
Oejiepaunn ot 12.01.2021 r. Ne P-6) u npeaycMmaTpuBaeT [IpOBEJCHHE 3aHATHH ¢
MCIOJIE30BaHHEM 000pynoBaHus LeHTpa « Touka poctay

ITnapapyemble pe3yJbTaThl 0CBOCHHSI MPOrpPaMMbl BHEYPOUHOH aeareabHocTH «Du3znka
BOKPYT Hac» (¢ HenoJib3oBanuem obopyaoeanus «Touka pocra») B 7-8 kuaccax.
Peanusauus nporpaMMbl CocoGCTBYET AOCTHKEHUIO CIENYIOMHX Pe3yabTaTOB:
JInuyHocTHBIC:

B cdepe uyHOCTHBIX YHUBEpPCAIBHBIX YUeOHbBIX AEHCTBUM yUaluxcs:

* yueOHO-MO3HAaBaTENBHBIM HMHTEpeC K HOBOMY yueOHOMY Mmartepually W crocobam perieHus
HOBOH 3aj1auu;

* OpHEHTAlMs Ha [IOHMMaHUE NPUYMH ycriexa BO BHE y4eOHOH NeATeNbHOCTH, B TOM YHC/IE Ha
CaMOaHaJIM3 M CaMOKOHTPOJb pe3yjibTaTa, Ha aHanu3 COOTBETCTBHUS Pe3yibTaToB TpeOoBaHHIM
KOHKPETHOMH 3a1a4u;

* CIIOCOOHOCTHL K CAMOOLIEHKE HA OCHOBE KPUTEPHER YCIEUTHOCTH BHE YUCOHOM JIesTe/IbHOCTH,
Obyuarowguiicss NOXYHUN BOZMOICHOCHL 05l POPMUPOBUAHU.

* BHYTPEHHEH MO3UMLMM IUKOJIBHUKA HA YPOBHE [OJIOKHTENLHOTO OTHOLUEHUS K LUKOIE,
MOHUMAaHHS HEOOXOJIMMOCTH Y4YEHUS, BRIPAKEHHOI0 B Mpeobiajlanuy yuebHO-1103HaBaTE/IbHBIX
MOTHUBOB;

* BEIDAKEHHOHW YCTOWYMBOW yuyeOHO-1103HABATE/IbHOW MOTHBAILIMH YUYEHHS

* YCTOHUMBOTrO yueOHO-T103HABATEIFHOTO HHTEPECA K HOBBIM ODIIMM criocobam pellcHus 3a/1a4.

Mertan pPeAMETHBIE!

B cepe pery asTHBHBIX YHUBEpCA/IbHbIX YUEOHBIX OCHCTBUH ydalmxcs:

* [IAHHPOBATh CBOW JEHCTBHUS B COOTBETCTBUU C IIOCTABJICHHOH 3ajauyell M YCJIOBUSAMH €€
peaiM3aliy. B TOM YHCJIE BO BHYTPEHHEM I11aHe,

* VAHTBIBATh VCTAHOBIEHHbIE MpaBuiia B [JIAHUPOBAHWH H KOHTPOJIE Cr1ocoda peiueHus;

* OCVIIECTB:IATh HTOTOBBIH W MOLIATOBLIM KOHTPOJIb MO PE3YNLTATY;



* OLEHMBATL NMPABUIILHOCTL BBITIOJHEHWS ICHCTBHS HA YPOBHE a€KBATHOM PETPOCIIEKTHBHOM
OLECHKH COOTBCTCTBHS PE3y/IbTATOB TPeDOBAHUSIM JaHHOH 3a/a4uu W 3aauHoi 06acTH;

* AUCKBATHO BOCIPHHUMATh TPC/UIOKEHUSI M OLEHKY YuWTellel, ToBapuulelf, poaurteliel w
APYTHUX JUHOUEIH;

* Pa3IvuaTh Crrocod U Pe3ysbTaT ACHCTBHS,

QOyuaiouuiicst NOAYYUNM GO3MOICHOCHIL HAYHUMCH

* B COTPYAHHUYCCTBE C YUMTEJIEM CTABHTh HOBBIE YHEOHBIC 3a1a4H;

* [IPOSIBJIATE ITO3HABATEIbHYH HHUUMATHBY B yHEOHOM COTPY/AHHUECTBE;

* CamMoCTOSITe IbHO  QACKBATHO OICHUBATL TIPABHIBHOCTE BbIIIOJIHEHUS JEeHCTBUS M BHOCHTH
HCOOXOIMMBIC KOPPEKTHBbLI B MCIIOIHCHME KAK 110 XOJAYy €0 peain3allid, Tak W B KOHLE
JICHCTBHS.

B cepe nosHaBaTeabHBLIX YHHBEPCATBHBIX yUeOHbIX NCHCTBUI yUaLLIUXCS:

* OCYLICCTBIISITE MOWCK HEOOXOAMMOH MHQOPMALIMK JUTS BBITTOJIHEHHS BHE YYeOHBIX 3ajaHuil ¢
MCIIOJIb30BAHMEM  Y4eOHOH [IMTepaTypel M B OTKPbITOM WH(QOPMALHOHHOM MPOCTPAHCTBRE,
DHUMKIONCAHH,  CNPABOYHHUKOB  (BKTHOYAs  DICKTPOHHBIC, LHQPOBBIE), KOHTPOJMPYEMOM
TIPOCTPAHCTRE

UurepHera;

* OCYLUECTB/SATH 3alMCh ((PuKcaumio) BbIOOPOUHOH MHQOPMALKMK 00 OKPYKAIOIIEM MHPE W O
cebe camom, B TOM yuclie ¢ moMoubto HueTpymentos UKT;

* CTPOHTHL COOOIICHMS, MPOEKTHI B YCTHOH W MHCBMEHHOR (opme;

* MPOBOMIMTH CPABHCHHE M KIACCH(PMKALIMIO 110 3a/laHHBIM KPHTEPUSM,

* YCTAHABJIWBATE ITPHYMHHO-CIICACTBEHHBIC CBA3H B H3YYACMOM KPYIe SIBJCHUI;

* CTPOUTH PACCYHACHHS B (hOPME CBS3H [MPOCTBIN CyxuaeHHH 00 00bekTe, ero CTpocHHH,
CBOMCTBAX M CBABAX! ;

Qbyuaroluiics ROIVYUM BO3IMOJICHOCHTL HAYYUMBCSL.:

* OCYILECTBJSATh PACIUUPEHHBIH 1TOUCK HH(OPMAIIMH C UCTTOJIb30BaHHEM peCypcoB OHOHoTEK 1
cetn MurepHer:

* 3anucbiBaTh, (QUKCUpPOBaTL MHGOPMALHMIO 00 OKPYKAIOWMX SIBACHHAX C  MOMOIIbIO
uHeTpymernTor UKT; '

* OCO3HAHHO W ITPOHIBO/ILHO CTPONTEL COOOIINEHN B YCTHOR U MMCBMEHHOH (opme;

* OCYLLECTBASTh BbIOOP Hanbojice SPQCKTUBHBIX ClOCOOOB pElICHHs 3a/a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBHI;

* CTPOMTb TOMMYECKOE pacCyieHHe, BKIIOUAIOIIEe YCTaHOBICHHE MPUUUHHO-CIEACTBEHHBIX
CBAEH:

* MOTYT BBIHTH Ha TEOPETHUYECKHH YPOBEHb PEUICHHS 3ajad. pEUICHHE 110 ONpPEeHe/ICHHOMY
TM71aHy, BJIAJICHWE OCHOBHBIMM TPHEMAMM PELICHHS, OCO3HAHHS AESTENIbHOCTH 10 PEUICHUIO
3a,1a4H.

B cepe KOMMYHHKATHBHBIX YHUBEPCATbHBIX YUeOHBIX AeHCTBHH yUalllMXCs:

* QJCKBATHO MCIONB30BATH KOMMYHMKATHBHbBIC, [IPEXKIE BCErO0 - PEYEBHIC, CPEACTBA 1S
PEIICHHMSI Pa3IMYHbIX KOMMYHHKATHBHBIX 3@4a4, CTPOHTH MOHOJIOMMYECKOE COODIIEHHE, BIIA1CTh
JUATOTMYECKOH (POPMOH KOMMYHUKALMK, MCTOMb3YS, B TOM YHUC/IE CPEJICTBA W WHCTPYMEHTBI
UKT u anecranumoHHoro obuieHus:

* J0TIYCKATh BO3MOMKHOCTL CYLIECTBOBAHUS Y JIIOACH Pa3siuUHBIX TOUYCK 3PCHHUSI, B TOM YHC/IC HE
COBMAJAIOILMX € eI'0 CODCTBEHHOM, W OPHEHTHPOBATLCS HA MO3WLMIO NapTHEpa B OOUIEHWH W
B3AUMOICHCTBHM:

* YUYWTBIBATL Pa3Hble MHEHHS W CTPEMHUTBCS K KOODJMHALUMH DPa3iiMuHBIX TIO3HUMHA B
COTPYAHHHECTBE;

* hopmMyTHPOBATE COOCTBEHHOE MHEHUE W MO3HIHIOL

* JI0roBapHBaTbCsa M HTPHXOAHTE K USU_IL‘M)" PCWCHHIO B COBMECTHOH ACATCIIBHOCTH, B TOM HHC/IE
B CHTYaLMK CTOJKHOBEHHS HHTEPECOB:

Oﬁwmm;.x WS POHTVY LN GO WONCH O TR :-n:';rvuum;-rr:'}'f'




« yUNTBIBATH PA3HBIE MHCHMI 1 pHTEpeChl 1 000CHOBBIBATD CODCTBEHHYIO MO3HLHIO;

« [JOHUMATb OTHOCHTEIILHOCTD MHECHHMIL 1 TTOIXO0I0B K PEIICHHIO npobilembl:

« apryMEHTHpOBaTh CBOIO HOJMLMIO W KOOpAWHMpoBaTh €€ ¢ [MO3MLLMSAMH  [1apTHEPOB B
COTpPY/IHAUECTBE MpH sbipaboTike OOLIEro PELCHHN B COBMECTHOM A TEIIbHOCTH;

« 3amaBaTh BOTPOCHL, HeOOXOMMBIE  JUTs  OpraHn3aunu cOGCTBEHHOR  IEATENBHOCTH 1
cOTpYyLHWUECTBA C MapTHEPOM;

«  OCYIECTBIATH B3aNMHBIl KOHTpOJNb W  OKAa3biBath B COTPYIHWYECTBE HEOOX0AMMYHO
B3aUMONOMOLLb.

[IpeameTHBIC:

- OpWeHTHpOBaTLCH B gBeHMAX W OOBEKTaxX OKDYIKAIOMMEro Mupa. 3HaTh rpaHuLbl MX
MPUMEHUMOCTH;

- [IOHUMATb Orpefenens U3HICCKX BESTAYMH W TOMHATB OTIPEACITIOMIAC popmyIbl

- HoHMMATh KakiM (Qr3HHCCKIM [IPHHIIATIAM B 3AKOHIM MOUUHSIOTCS TC MW HHbIC 00BEK b 1
ABCHWS TTPHPOLBL;

- 3HAHWE MOIE/TH [TOUCKY petenmit s sanad no hu3uKe:

- 3HaTh TCOPETHUECKUE OCHOBDI MATEMATHKH.

- IpuMevaTh Mozeny sBjieHni 1 00BEKTOB OKPYKAIOWETO MHPE;

- AHATW3EPOBATH YCIOBUE 3alatH;

- nepehopmyTHpOBATE ¥ MO/IE/TNPOBATE, 3AMEHATH HCXO/IHYIO saady Jpyrou:

- COCTABNATH TIAH PELICHHS:

- BBUIBHTATL ¥ MPOBEPATH T peasiaraemble 11 peticHuA PUITOTE3bI;

 BrALeTh OCHOBHBIMH YMCTBEHHbIMA OliepALLMAMH. COCTABSIOUIAMH MOKMCK peLiIeHHs 3auaqn.

Coaepskanue porpammel BHEYPOUHOM AesITE/ILHOCTH
7 rjaace

Beenenne. BBOAHOE 3aHATHE. [lean 1 3a:1a9u Kypea. Texuunka 6e30MacHOCTH.

Pouib HKCIIEPHMEHTA B AKHIHH yel0BeKa.

Teopus: V3yanTb OCHOBEI TCOPUH [OrpeILHOCTER. [lorpeirHoCcTH NpsAMbIX ¥ KOCBEHHBIX
PIMEPEHWH. MaKcHMalibHash [OTPELHOCTD KOCBCHHBIX M3MEpEeHMH, yHET [OTPELTHOCTEH
paMepeHuil Tipn TOCTPOCHIH rpaguKoB. [TpeacrapieHue pe3yJibTaToB u3mepeHuit B Gopme
1aGiuLL | TPapUKOB.

[Tpakmuxka: OCHOBbBI TCOPHH florpeLIHOCTEeH MPAMEHATE TIpY BBITTONHEHHH HKCTIEPHMEHTATBHBIX
3aa4, PaKTHHECKHX paboT. (¢ HEMOb30BAHMEM 000pY10BAHIS «Touka pocray)
Xapaxmepucmurd OCHOGHBIX BUO0E OEAMEILHOCTIU:

[1pHBOANTL PUMEDDI OGBEKTOB H3YUeHHS (QU3NKH (pusnucckue SBICHNA, huznpueckoe TeNo.
BeLIeCTRO,  (u3nHecKoe  MOIC). HaGmojarh W aHagn3vposarb duznueckne  ABICHHUA
(dhuxcupoBaTh W3MEHEHWs CBOHCTB 06beKTOB, CpaBHUBaTh MX H 0600611aTh). [I03HAKOMHTHCA €
HKCTICPUMEH TAJIBHBIM VETOIOM HCCTeI0BaHNs TIPHPOTIEL. C6opka 1pubOpPoB H KOHCTPYKIHH.
VcTiosp30BaHAE  H3MEPHTETBHBIX mpuopoB, BBITOTHEHHE jrabopaTopHbIX H TIPAKTHYECKHX
pabot. JlmarfocTHKa W VCTpaHeHHE HEHCTIPaBHOCTEH ripuGopoB. BeiCTpanBaHue runote’ Ha
OCHOBAHWH MMCHOUIMXCA JaHHbIN.

MexaHHuKA,

Teopus: Papromeproe i HePABHOMEPHOT [IBWKCHAE. | paduueckoe [pEICTABICHAE ABHIKCHAA.
Perenne TPAQUuECRIs 32134, DACURT TyTW W Cpe/Helt CKOPOCTH HCPABHOMEPHOTO BVIKEHWA.
[Tousirne WHEpUHH H JHEPTHOCTH. [lenTpobexHas cHia. [IpyMeHEHHE JAHHBIX pu3rHeCKUN
[TOHSTHH B SKU3He e Te TbHOCTH yeoBeka. Cua ynpyroch, cuJia TpEeHHs.
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HEMoJIb30BAHHEM oBopya0BAHMS «Touka'pocra»)

VceneloBaHie 3aBucHMocTH CHJlbl TPEHMS OT CHITBI HOPMasIbHOTO HaBJICHMS.

Xapaxmepucmurd OCHOGHbLX 6UO0B OesmelbHOCmu!

Ananan3 TabiniL, rpaduKoB, CXEM. [Tonck 0OBACHEHNA HabIo1aeMbIM coGerTraM, OnpeieeHuC
cBOfICTR NpHOOPOB MO yepTekam ¥ MOEITSIM. AHAINAS BO3IHUKAIOTINX rpoOIIEMHBIX cuTyaurH.
1300paxarh CHCTEMY KOOPAVHAT, pbIBUpaTh TENO oTcuéTa M CBSI3bIBATE CIO € CUCTEMOH
KOOpAWHAT. Menosib308ath CHCTEMY KoopauHat Ut W3yHeHHA [PSIMOJIAHEHHOTO JBUIKEHWS
tena. COopka npubopos  H KOHCTpPYKLHMH. Vcrnonb30BaHne u3MepUTEIbHBIX pruOOpPOB.
BBITOMHCHKE nabopaTopHbX M [1paKTHIECKNX paboT (¢ HCMoJIL30BAHNEM 06opy0BaAHHH
«Touka pocTar). JlnarHocTuga v yCTpaHEHHE HencripaBHOCTeH 1prdOPOB. BricTpanBaHne
CHfoTe3 Ha  OCHOBAHWH JMEIOLUXCS  JaHHbIX. KoncTpynpoBaHue 1 MOJIESTMPOBAHHE.
BrITNOTHEHHE jajanuit 1o yCOBEPLICHCTBOBARHIO npubopoB. Paspaborka HOBBIX BAPHAHTOB
onbiToB. PazpaboTka W HpoBepKa METOMHKY AKCITCpUMEHTATBAOT paboThl. pPabora B MalbIX
rpynmnax. AHAIMIUPYIOT, ppiOMpatoT M 0GOCHOBBIBAIOT  CBOE PCLIEHAE, fieicTBHs.
[lpencTaBiiCHNC pe3ysibTaToB NapHO#, IpyITOBOH JEATENIBHOCTH. YuyacTe B auanore B
COOTBETCTBHH C MpaBriaMit peueBoTO MOBEACHVS.

[ugpocraTHKa.

Teopus: 3aKOH Apxumea, JakoH llackait, [ POCTATHHECKOE naBeHne, COOOLIAOUIMCCH
COCY/Ibl, PHAPABIIMHECKHIE MALLHHBL.

[Ipaxmurd: sgOauu; BHITAIKABAIOLLA cujla B pasTUUHBIX cucrtemax; rpubopel B jajlavax
(coobmarommecs coCy/1bl, i (paB/IUECKHC VAl WHBI, PhIYArH, BNOKK).

JxcrepuMeHTalbHbIC 3aaH s

| )n3MepeHHe CHIlbl Apxumena,

2)A3Mepenne MOMEHTa CyUTBL, JICHCTBYIOLIETO Ha phbIuar,

3)M3MEPEHHCE paboThl CHIb] yrpyroct 1pw [O/TbEME TpYy3a € TIOMOLLLIO [TOJIBHIKHOIO HITH
HeTOABHIKHOTO Groka(e HETI0IL30BAHNEM obopyaoBaus «Touka poctar)

Xapaxmepucmund OCHOBHBIX BUOVE desmetbHOCM.

Ananus Tadin. rpadMKOB, CXEM. Ilouck OObsCHEHAL a0 IOIAEMBIM  COOBITHSM. Coopxa
npubopos  H KOHCTPYKLLAT. Menolib3oBaHue MIMEPUTENBHBIX npnbopoB. BhinofHeHHE
naGopaToOpHbIX K MPaKTHYECKIX paboT. JlarnocTrka 1 yCTpaHEeHHE HeycrpasHocTeR npubOpOB.
BpicTpanBaHue CWTIOTE3 Ha OCHOBAHMH pMetomxcst  AaHHBIX. KoHcTpyuposarue
MOJIETTUPOBAHHE. PaGoTa B ManbiX rpyrnax. AHAININPYIOT, BLIOMpaloT W 0BOCHOBLIBAIOT CBOC
petueHne, EencTBusL. [1pesicrapicHnce pe3ybTatoB NapHOH, rpynoBoi AEeSITENbHOCTH.
[loAroToBKa co0BLIEHNH ¥ AOKIAL08. VyacTue B Jauanore B COOTBETCTBUAM C Mpasuiamy
peyeBoro roBeAecHUS.

CraTnka.

Teopus: BioOK. Ppiuar. PaBHOBECHE TBEPABIX TEN. Vesosus  paBHoBecus. MoMEHT CH.IbL
[IpaBwii0o MOMECHTOB. LlenTp TSKECTH. VcclieoBanie  pasiiiHbX MEXAHMYECKAX CHCTEM.
KoMGMEIpOBAHHBIE 3a1dTH, MCTIONB3YS YCTOBUS DABHOBECHS.

Ipaxmurd: W3roToBneHne paﬁorammeﬁ cucTeMbl QNIOKOB.

Xapaxkmepucmurd OCHOBHBIX BUO08B Aesme hHOCNH:

Ananus 1adIviL, rpaduKOoB. CXEM. [Touck OO BACHEHMS Ha6ioaacMbiM COOBITHAM. Oupe/jle/icHie
cpoficTs nprdOpoB MO gepTeKam W MOICIAM. AHAAW3 BOIHHKAIOIIMX 11po6JIEMHBIX cuTyatvi.
HabmoaaTb AUCHCTBHE MpOCTBIX MEXAHU3MOB. Tlo3HAKOMHTBCS € (husHHecKont MO, 1eThEY
«aGCOMIOTHO TBEPIOE TE10”. Pewarh 3ajayn Ha TPUMEHEHNE ycnoam(npawna) paBHOBECH
pprvara. [IpuMeHATh VC10BHE (TIpaBH.10) PABHOBECHS pprvara U1 OB bACHEHUS CACTBIA
pasJIMHHbIX WHHCTPYMEHTOB. HCTIONB3YEMBIX B TEXHUKE n B 6Ty, CboOpxa nipubopos i
KOHCTPYKLAH. Mcnoab30Banie H3MEPHTETBHBIX 11pudOPOB. BimoJHeHne  J1abopaTopHbLx i
MPaKTHHICCKIN padoT. Tparsocira i \UTpaHEHHE HeucipapHoCTeH rprdOpPOB. BricTpanBaHie
'HroTes Ha OCHOBAaHHWH paerolHxea  AaHHbIX. KoHCTpyUpoBarHie 1 MOJICIIPOBAHHE.
BeIroJIHEHHUE ja1aHui 1o }'coaepmeHchoaaﬁmo npudOpoB. PaspafoTka HOBBIX BapuaHToB
orbIToB, Pa3padoTka H npoBepKa METOAHKA '3Kcnepnmcm'a.nmoﬁ paboThl.




neftcreusl,  [IpejcraBnenne  pesyd LTATOB TApHOil, TpynroBOH sesresprocTy.  [loaroroska
cooBLIeHnH ¥ TOKITAN0B. OcyIeCTBISIOT CaMOOLICHKY. BRAUMOOLIEHKY HEATCILHOCTH. YHacThe
B IMAJIOTE B COOTBETCTBIM € [[paBHiIaMH PEHEBOTO MOBEACHHWSA.

8 wJjace

Teniopble SIBICHU,

TernoBoe pactupeHue Tel. [Ipotiecen! MIaB/ieHns H OTBEpIEBAHMS, HCTTAPCHHUS 1
xonaencarn. Tenonepeaadd. BiiaiHOCTh BO3AyXa Ha pasHbIX KOHTHHEHTAX.
JTemoHCcmpayuu! | HabtojicHue TasHus fibjia B BOJC.
2. CKOpOCTh HCTIapeHHUA pa3/IMyHEIX HWUAKOCTEH,

3. Tennosklie ABATATEIH Oy ymero.
JaBopamopHble paoontol (¢ MCI0JIB30BAHNEM o6opynosanns «Touka pocTa»)

1 V3MeHeHHUs JUTHHbI TETa IpH HArpeBaHuy ¥ OXJTANKACHHH.

9 OruBKa napaduHOBOTO COTIATHKE.

3. Habmo/eHue 3a MiaBaeHnem Jibid

4 T yero 3aBHCHT CKOPOCTH HCTIAPCHITA HHIKOCTH

5 Hab o 1cHHE TEMIOMPOBOHOCTH BOLI 1 BO3LYXA.
Xapakmepucmuka 0CHOBHbIX 6 U006 OeAMeLbHOCMIU!

CaMocTOSTENbHO  (GOpMYJIMPYIOT [103HABATENbHYIO 3aady. YMET ¢ [TOMOLIBIO BOTTPOCOB
100biBaTH  HELOCTAIOULYIO uHGOpMALHIO. Mernonp30BaHue  W3MEPHTCIIbHBIX nprOOpoOB.
BuinofHeHHe  J1adopatopHbix - H npaxriuecknx  pabo. JlparHocTiKa ¥ yCTpancHHE
HercnpaBroCTeH npuGopos. BelcTpanBaHie FMMIOTE3 Ha OCHOBAHWHM HWMCHOMIMXCA JaHHbIX,
KOHCTPYHUPOBAHHC 1 MO1EJIpOBAHE.

BeirionHeHHe 3afaHui 1o yCOBEPLIEHCTBOBAHHIO npubopos. PaspaboTka HOBBIX BAPHUHTOB
onbIToB. PazpaboTka W NpoBCpKA METOLMKH IKCTIEPHMEHTAIIbHOH pabotrbl. Pabora B MaIbIX
rpynmax.  AHaIM3HPYLOT, ppiGupator W 000CHOBBIBAIOT cBOE  pelleHue, JGHCTBUA.
[Ipe/icTaBienye pe3ynpraros fapHoii, TPYTIOBOH JesTenpHOCTH. YuacThe B jnanore B
COOTBETCTBIA C [PABHIIAMH PEtCBOro TOBEIACHMS.

JaekTPUUCCKHE SIBJICHHST

Mukpomup. Mozl aroma. CVLLCCTBOBABILNE JIO HAUand XX, UcTopwst OTKPLITHA K aefcTsus
FATIbBAHMHECKOTO  JIEMEHTA. WMeropust co3aanust 1ekTpo(hOpHOH  MallnHbL Omeir Bosera.
ek TPUHECKHH TOK B HIEKTPO. U TAX.

JlemoHCcmpayuu. (¢ ¥CMOJIL30BAHNEM 000pY10BAHMNS «Touka pocTay»)

1. Mopenu aroMOB,

7 IalbBAHHUCCKHEC IEMCHTDL.

3 PaBota HeKTpOGOPHOH MallHHbL

4 Onpitbl Bonbra u [aibsadi.

JaBopamophvie pudoonet.

1. Co3anie rajgbBaHuIeCKIX 37eMEHTOB W3 MOAPYUHBIX CPCACTE.

2. DneKTpUUeCKuii TOK B AKHKOCTAX.

Xapaxmepucmuka OCHOBHBIX B11 0B JeSTE/IbHOCTH!

Yrpapiisiror CBOSH fo3napaTe bHOl W yueOHOH HESITETBHOCTBIO  MOCPE/ICTBOM OCTAHOBKH
Henet, MUIAHMPOBAHMSA.  KOHTPU-IA. KOPPEKLMKA - CBOMX HeflcTBHE M OUCHKH  YCTEUTHOCTH
yepoeHusl. CpaBHMBAIOT criocod M pedyibrar CBOMX jeficreuil ¢ obpasuom - JIMCTOM
CONPOBOIKICHHS. OGHAPY AHBAT  OTKIOHCHMA. OBAyMbIBAIOT  [IPHHUHDL OTKIOHCHHUH.
OcyUecTBIsoT CAMOKOHTPO.1b H B3AHMOKOHTPOIE. Mcrosib30BaHie W3MEepHTEIBHBIX nprbopoB.
Buironsenne  J1adopaToOpHbIX i [PAKTHYECKHUX pa6or. /Jlnarnoctika M yCTpaHeHHE
HencrpaBHoCTeR pHoOpOB. BeicTpaHBaHWC THIOTES Ha OCHOBAHMH MMEIOLIAXCA [TaHHBIX.
KoHCTPYUPOBAHHME K V1018 THPOBAHHE.

JSICKTPOMATHHTHbBIE 5B TCHITH



MarHuTHOE (10J1e B BCILCCTBC. Mariurnas aHomaius. MarHuTHBIC Gypw. PasHOBMIHOCTH
YIEKTPOV3MEPHTETBHBIX pudopos. PazHOBIAROCTH 3:1eKTpO1BHTATE ICH.
Jlemoncmpayuu (¢ MCTIOJIL30BAHNEM 00opyoBAHMS «Touka pocTar):

1. Har/isiiHOCTb IOBEASHHS BELECTD B MATHHUTHOM TI07C.

2. [IpeseHTaunu oMArHUTHOM T10J1€ 3eMITi 1 O MATHUTHBIX OYPSX.

3. JlemoHCTpams pa3HOBH/IHOCTEH ATEKTPOUIMEPHTETLHBIX npHOOpPOB.

4, HarnsiHOCTb pa3HOBHAHOCTEH YNEKTPOABHIATEICH.

Jatopamopiibi¢ padonl: 1. Wecie10Banne pasintHbix 3 ICKTPOH3IMEPHTEIIBHBIX rprdOPOB.
Xapaxmepucimuid OCHOBHBIX GUOOE OeAMe BHOCIU!

YripasJisitor cpoei no3HABATEILHOH yueOHOi edTe IbHOCTBIO MOCPELCTBOM [OCTaHOBKH
peneil, [JAaHUPOBAHWA, KOHTPOIISl, KOPPEKLMH cBOMX JIeHCTBHH M OLCHKH YCMEeUIHOCTH
yepoens. CpaBHUBAOT criocob W pesyJiprar  CBOMX qeifcruit ¢ obpasuom - JUCTOM
COTIPOBOWJICHHUS. OOHapyKUBAKT orionerus.  O0AyMbIBAIOT NIPUIKHBL OTKITOHEHHH.
OcyuiecTBIsoT CAMOKOHTPOJTH MB3aHMOKOHTPOIIb.

OnTuteckne siBJaIeHUsE

VICTOUHMKK CBETA! TETIOBbIC, SHOMHAHECLEHTHBIC, HCKYCCTBCHHBIC. M3roToBIEHHE KAMEPBL -
obcKypa W MCCICIoBaRNE 300p@KEHHs € [IOMOMBIO Mojiesii. MHOTOKpaTHOC nu300paKCcHHE
fpeaMeTa B HECKOIbKMX nnocknx 3epkasax. M3roToBUTE TIEpPHCKOT ¥ C €T0 TOMOLIBIO [TPOBCCTH
wabmoenust.  [1paKTHHECKOC JCITIONB30BAHME  BOTHYTBIX jepkajl, 3PUTEITBHBIC WILTIO3UH,
1Lopo:»K,.'_LaeMbicnpeﬂomnem-ieM cpeta. Mupaxy. Pazsurie BOMOKOHHOW ONTUKH. Hcromb30Batne
3AKOHOB CBETA B TEXHUKC.

,"](3_l-mJ-f{'}-:':;'?f:n;uu(c PICIIUJ'Ih'joliaHl-IEN1 Uﬁopyilonamm «Touka pOC'l'a»)

1. Pas/nuHbBlE HCTOTHNKH CBETA.

7. UsobpaxkeHue npeimera B HECKONBKHX TUTOCKHX 3epKastax.

3. M300paenne B BOTHYTHIX 3epKajiax.

4. Menone30BaHue BOJIOKOHHOH ONTHKH.

5. YeTporCcTBO (poroantaparos, KHHOTIPOEKTOPOB, KaUIei 1OCKOTTOB.

HabopamopHble pabomol:

1. WsrorosiicHnre Kamepbl - 0BCKYypa W MCCIIe0BaHAE 306 paeHus ¢ MOMOLILBIO MOLEJTH.

2. lpaxriueckoe NIPUMEHEHHUE TITOCKHX 1epKall.

3, | IpakTnuecKoc MCI0Jb30BAHUE BOTHYTRIX 3epKal.

4 MaroToBNEHUE nepuckona HaBTIOICHHS C TIOMOILBIO MOIEITH.

Xapaxmepucmukd OCHOGHBIX GUO0E DeAmeTLHOCTL ;

Y ripasistot cBOEH TO3HABATEIILHOH H yueOHOH AeATENBEHOCTRIO MIOCPENCTBOM OCTAHOBKH
ueseit, TnadupoBadmil. KOHTpOJISL, KOPPEKIHH cpoux JleHcTBUM W OUCHKH YCTIELLHOCTH
yepoeHna. BpIaeastor n GopmyIrpytoT [103HABATEIBHYIO LEIib. BoIAE/SOT KOIHUECTBERHBIC
XApPAKTEPUCTHRH OObEKTOB, 3a/I@HHBIC cropamu. | IpuHAMAOT [o3HaBATENBRYIO  UC/b  H
COXPAHSIOT €¢ MPH BEITONHEHANYUeOHBIX qeftcreuit. Oco3HAIOT CBOW neficTBus. IMetoT HABbIKK
KOHCTPYKTHBHOTO o6 IiIeHIs B MAJIBIX TPYTIIaXx.

YesroBeK 1 MpHpoaa

AproMaTHKa B HALICH HHIHN. [Ipumeps! MCITOITB30BAHMS aBTOMATUUCCKHX yCTPOHCTB B HAYKE,
Ha NpoW3BOJCTBE W B Guiry. Cpencrsa CBA3M. Pajgno ¥ TENEBAICHHC. AnbTEpHATHBHBIC
HCTOUHHKW IHEPTHAH. Bubl HJIEKTPOCTAH LML HeoBX0tMMOCTD IKOHOMHH [PUPOIHBIX PECYPCOB
W WCMOb30BaHMs!, HOBBIX JKOJOTHUHbBIX 1 Oe3onacHbIX rexHosioruit. Hayka ¥ HezonacHotThb
NHOMIEH.

Jemorcmpaui 1. poromareprans i crafapl mo Teme.

JlabopamopHole pabomel: | . Usyuenue eficTByil cpeieTs CBA3H, pajmo 1 Te/IeBUACHNS.
Xapakmepucmurd OCHOGHBIX GUO0E Aeame o,

CamMoCTOsTE IbHO Gopmy npyoT no3HaBaATEbHYI0  3alaty. VmetoT (W@ pasBHBAOT
C1OCOOHOCTD ¢ 1IOMOLIBIO porpocos 100pBATE He0CTAIONLY10 MHOOPMALHIO.



| No | Hlara | Tema JAHSITHS _ | rnapsupan

.
|| n/n | npoBeseHuA | |I 0Gopy10BAHNS LEHTPA \l
1poBC - —
| ||—H’l'dH et ccrecTBeHHOHAYuHOR 1 | |
|| || || \ TeXHOJOTHYECKOH | =
| | | | uanpameuuocrcﬁ |
ll |I || li | «Toua pocTa» || ||
,_._.—_L____._.-—-——._...__________-———'—— o —— e —— I
1. Beenenne (29) - e |
\ \ | Beoaroe sanstue. Uemn # | [KOMTIBIOTEPHOE \ |
| \ | 3a1auu Kypea. TexHUKa || obopy/10BaHHE b ooree '|

| 1-2 | e30MacHOCTH. | ‘_j
9. Posib DKCTIEPUMEHTA B JKU3HN 4eT0BeKa (61) B B |
| | | Cucrema eAMHHILL [TOHSTHE O [COMTIBIOTEPHOC r»
\ l || || MPSAMBIX it KOCBEHHBIX | 0DOpyoBaHWte b afil € ||
F’_’E",_,_.LF#_J WIMEPCHHSX ____ﬁ__ﬂ#__"\ﬁ___ﬁ__‘_______ | —F-————]1
| | || T DuspueCKHil IKCNEpUMEHT. OBopy10BaHHE s | |
|I \ |I | Buitb! (hr3MHECKOro | JeMOHCTpalri || ||
| |- \ | sxcriepumenTa. \ ||
|| | ] [TorpewHocTh H3MEpEHNUS. - _—
|| || \ | Bu/ib! | || b B
| \ MOTPEUTHOCTEH mavepeHis. | || ||
Pacuér l\ \ |
| EIO['EC[JIH_QM'BMCE CHUA. T | /__|~
\ JlaGoparopHast paboTa Q6opy 1oBaHue AU | |
«A3mepeHne oGpeMa TBEPIOTO | 1abopaTOpHBIX pabot W \ ||
| | | ~| renay. Tlpasnia O(popMIICHH || YUEHHUECKMX OTBITOB ‘ : |
| 7-8 ' | | naGopatopHOH palGoTBl. ' - e 'i
(3. Mexasmka (161) - T e
| || | T PassomeproC n | OBopy 10BaRNC T \ '
| 9- | '| '\ HepaBHOMEPHOE || -1a0PaTOPHRIX paboT W |
'|_l0__\+ ll P e — | yeHseCKEX onpiTo  (Ha — el
11 | | | [paduueckoe NpeACTABNCHHE e commexros s OT) '\ |
|| 12 | || I| JBVIKEHMSL. || ' ' |
2 | L R
|| | || || Peruerue rpaduHCcCKry 3aiad. || | .
'| ||| || || pacuer  MyTH w  cpeiHed I| || y
|| el | || CKOPOCTH | I|
| 14 || | HepaBHOMEPHOTO JBIKECHHS. || |
L __4__~__._-———____#___.*._-—-4 L
\ \ | TownsTne HHEPLWH i |
| 15- | \ | HEPTHOCTH. '| ||
| 16 | ' \ [ leHTpoOeIKHas CHIIA.. ' |
B NN S o ________,______WL_________________TL__________
| 17- || | | Cuna yIpyrocTH. cria TPEH us | OBopyroBaRue il -|
|r_1,_§_l |]_ ___,_i._._.___.__._ WER— ___4| nabopaTOpHBIX pabor ¥ L_ e
| || || JlaBoparoprast padoTa ' Yt‘?P‘”_L‘t‘CKP‘X ‘ .01“?1.*0“ (UHa ||
| || | ‘ «Mcenenoatne 3aBUcHMOCTH || Gaze KOMTUICKTOB AU 0ra) |
|| '| || || CHIIBl YIIPYTOCTH, || lg
|| | || | BO3HMKAIOWEH B |, li.
|I || || | IpyKHHE. oT CTETICHN || '!
| 19- | '| ehopmanui ||
| 20 | | [IPYIKHHbBIY. | :

e ——

T - ::

——IF/—4—————+~_ —
21- | | JlaGopaTopHas padota | i
L'L—)—/—J’ g i O N R

S

1.




«Qmnpejenenne kodpduireHTa
TpeHMst Ha TPUOOMETPEN.

JlaBopatopHas padota
«McenetoBanme 3aBUCHMOCTH

O6opyroBanue JUTs
nabopaTopHbIX  paboT W

23- CHJITBI TPCHUS QT CHJIBI YUEHUHYECKHX OlbITOB

| 24 | | HOPMAIBHOTO JIABIICHHUS).
4. I'mapocraruka (244)
25- i [LiotHoeTs,  3agaua  uaps | ObopynoBaHHe st
26 | ‘ | Leporia | nemoncTpauni

| ‘ PelueHye 3a1a4 10BbILICHHOH
CJIOMHOCTH pacueT
HA0THOCTH

BeULCCTBA.

Ha

[~2
E |
]

(]
O
l

PeliieHHe 3a1a4 MoBbILIEHHOA

L]
—

CITOYKHOCTH

| | *

OGopyaoBarHue
JIeMOHCTpALUH

JLLS

‘ﬂ’dﬂ."[‘é‘HHG SKHIKOCTH Mo 1asa,
31- ‘ ‘ ‘ 3aKoH ‘ ‘
32 | | lackais
i |
33- ‘ ‘ Coo0bLwaroiHecs cocy/1bl. ‘ B |
|

| 34 |
‘ '| ‘ (T = ‘[ . B ] I
‘ ‘ JlaBopaTopHas padoTa | OGopyroBaHue il ] ‘
‘ 35- ‘ ' «M3roToBieHUe MOJLEJTH ‘ nabopatopHbix  pabor W

36 | ‘ poHTaHay YUEHHUECKMX OIIBITOB (Ha

‘ JlaGopaTophas padoTa
. ‘ «M3roToBienue
J’i | -1 doHTanar |

‘ 3axon llackans. /laBieHue B

MOJEITH

6aze koMruiekToB i OI'D

‘ | | ‘ HHJKOCTAX M ra3ax. | | ‘|
| 39- | ‘ ["MApaBIHHECKHE MALLIHHBL. ‘ ‘ .
| 40 | ‘ | Coobutaonipecs cocyibl. | ‘
’_.4"__ 4{ 5 I — — |
41- T BhITaiKiBatolas cuia. 3aKoH ‘ Obopy1oBanue ans | |
| . 2 ‘ | ‘ Apxumeja. | nemonctpaunit Relion | J
’_4‘ '| ‘ JlaGopatopHast paboTa | OBopyoBaAUe AT '- |
| | | | «BoigcreHue yciioBrs | 1a00PaTOPHBIX paboT # |
| 43- | | | nnapanus '| YUEHHUIECKHX OIBITOB |
| 44 ‘ ‘ | Tem». m— __|
DS— +——(i Brok 3amau Ha 3akon [lackans. 'I Obopynosanue st ‘
| 46 | | | 3aKOH ApXHMENA. nemowctpannit Relion ‘ ___‘
‘ 47- | | Brox 3azau Ha 3akon [Tackans, ‘ |
‘ 48_|L | | 3aKOH Apxumena. Jie ‘ J
| 5. Craruka (204) ] |
| 49- 'I ‘ Brok. Peryar. | O6opynosarue s || |
50 | ' | neMoHCTpaLui [
| ‘ aBHOBECHE  TBEpbIX  TElL | |
‘ 51- ‘ | | MomenT cunbll1paBHio ‘
52 ‘ MOMEHTOB.
‘ [~ ] ! ! TT oo T~ R | R —__d_'_v_|> __________



r ‘ | KoMOMHNPOBAHHbBIC 3871a4N. || MC_EHHHKC‘ !\-16.\(&\:1‘;3{;11-1}1[«:3 " |
‘ HCTTOMB3YS yeI10BHS | poOOTOTEXHUKE [lumuapa |
| pasHOBECHS. | kﬁ
Bl R ___ R
KoMGHHUPOBAHHBIE 3a/1a4H, | |
| werose3ys yClIOBUS | ||
paBHOBECHS \ | f:
TaBoparopHas padboTa OBopy. 10BaAHKUE 115 |
| | a6 |
| | | | «Maroropaenue paboTarouiett | 11a00paTOPHBIX pabot
\ | | | cucTeMbl OIIOKOBY. || Releon #W  YUCHMWUCCKHX ||
| 59- | \ l| OdopmieHue | OIBITOB (na ase | |
60 palGoTs!. . % xomrutexTos juts O L - |
| ' \ PaboTa HaJl MPOEKTOM | ||
| \ | «brokuy.
| | g U |
| | | |/ JTaBoparopHas padoTa | !
| 61- || | | «Msrorosiienne paborarolei \ ll

CHCTEMEBI BIIOKOBY.

-—’N——/i-——l
OGopyLoBaHKe s I

| JlaBopaTopHas pabora

| «M3roToBiieHHC paboraloueh | naGopaTopHBIX pabor | |

cuctembl OIIOKOBY. | Releon M YUCHHYCCKHX | |I
ompITOB_______

l 635- ] Odopmnerne padoThl. | KoMnbroTepHOE \

| 66 | | | oBopyoBarHe

e :

| 67- \ \ \ 3auuTa pOeKTOB. | ||

| 68 | | |

13




