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IHHOACHUTEJBHASA 3AITMCKA

Hacrosimass  pabowass  mporpamma  kypca  «OCHOBBI  (DHU3HYECKOTO
JKCIEpUMEHTa»  (Jajiee — TmporpamMma) pa3paboTaHa B COOTBETCTBUU C
TpeOoBaHUSIMH (DelepaIbHOIO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpemHero obmero oOpasoBanus (manee — ®I'OC COO) [1, 2] u HanpaBieHa
Ha OpraHu3alMi0 00y4deHUs: B (PU3MKO-MATEMATHYECKOM MPOQUiIe B COOTBETCTBUU
c TpeOoBaHusiMU (enepanbHON 00pa30BaTENbHON MPOrpaMMbl CPEAHETO OOIIETO
obpazopanus (POIT COO) [3].

Peanuzanus nporpaMmMbl MOKET COJIEMCTBOBAThH JOCTHIKEHHUIO 00YYaIOIUMUCS
mIaHupyembix  pesynbraroB  ocBoeHuss DPOII COO, pa3BuTHIO JTUYHOCTH
oOyuaromuxcs, (GOPMUPOBAHUIO M YJIOBJIETBOPEHUIO HX COLMAIBHO 3HAYUMBIX
MHTEPECOB M IMOTPEOHOCTEH, camopeanu3aluyd OOyYaroIIUXCsl 4Yepe3 ydacTue
BO BHEYPOUHOU JesATenbHOCTH. OHOM 13 BO3MOXKHBIX (POPM peann3aluu MporpaMmsl
ABIsieTCsl  Kpyxkok. [IporpaMma MOXKET peann30BBIBAThCS 00pa30BaTEILHOM
OpraHM3aIMell CaMOCTOSITENFHO JMOO HAa OCHOBE B3aMMOICHCTBHUS C APYTHUMHU
OpraHU3alMsIMH, OCYLIECTBIIIOIKUMU 00pa30BaTEeNIbHYIO AESTEIbHOCTb.

[Iporpamma kypca «OCHOBBI (DU3UYECKOTO IKCIEPUMEHTA» IMpeAHa3HAYCHA
s peanuzanuu B 10-11  kmaccax U HampaBieHa Ha JIOCTUKEHUE
COOTBETCTBYIOLIUX pe3yJIbTaToB, chopMynupOBaHHBIX B (heaepabHON
paboueil mporpamme 1o yueoHomy npeamMery «DPusnka»(yriyoJIeHHbIN YPOBEHbD).

[Tpu uzydyenuun pusuku Ha yriryOJIeHHOM YPOBHE peaiu3aliusi STUX MPUHIIUIIOB
0a3upyeTcsi Ha WCIOIB30BAHUH CAMOCTOSITENIBHOTO YYCHHUYECKOTO JKCIEpHUMEHTa,
BKJIIOYAIOIIET0, B TOM 4YHCJE, paboThl (Pu3nyeckoro mnpaktukyma. Ilpu »sTOM
noJi paboTaMu MpakTUKymMa MOHUMAETCS CAMOCTOSITEIbHOE HCCIEA0BaHUE, KOTOPOE
MPOBOAUTCSL TIO PYKOBOJCTBY CBEPHYTOTO, OOOOIIEHHOTO BHJAa 0O€3 MOoIIaroBou
UHCTPYKIUHU. B pe3ynbTare obecrneuynBaeTcsi OBIaJACHUE O0YYAIOIIUMUCA YMEHUSIMU
MPOBOANTH MPSIMBbIE M KOCBEHHBIE MU3MEPEHUsI, UCCIIE0BATh B3aNMHbBIE 3aBUCHMOCTH
IBYX (U3NYECKUX BEJIMYMH M OCYIIECTBIATH IOCTAHOBKY OIBITOB IO TPOBEPKE
MpeJIOKEHHBIX THUIIOTE3. Bece 3T0 crmocoOCTBYET TOCTHKEHUIO OJAHOM M3 OCHOBHBIX
nenael u3ydeHus (PU3MKU Ha YPOBHE CpEeHEro o0IIero oOpa3oBaHUs — OBJIAJICHUIO
OOy4aloIMMHUCS METOJaMU CaMOCTOSITENIFHOTO IUIAHUPOBAHHUS U MPOBEACHUSA
(u3HUECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIpETaluy HH(OPMAIH, ONIpEAeIICHUS

AOCTOBCPHOCTH MMOJYUCHHOTO pE3yJIbTaTa.



AKTyaJIbHOCTh ~p€aju3alliyd JaHHOW MpPOrpaMMbl  ONPEAEISETCS  TEM,
YTO €€ OCBOCHHME II03BOJISIET OOy4YaloMIMMCS Ha MPAKTHUKE O3HAKOMUTHCA
C pa3nuYHbIMU (U3UYECKUMU SIBIICHUSIMU, IKCIEPUMEHTATBHO H3YYUTh Pa3IUYHbIC
du3uYecKkre 3aKOHOMEPHOCTU, YTIYOUTh CBOM TEOPETHUYECKUE 3HAHUS, Pa3BUTh
UMEIOIIeCs M MPUOOPECTH HOBBIE MPAKTUYECKME YMEHHS M HABBIKM B 00J1acTu
TUTAHUPOBAHUSA, TMOJTOTOBKH, MPOBEJCHUS, aHAlIM3a U UHTEPNpeTalud PU3NIECKOro
AKCIIEPUMEHTA.

[Iporpamma maer oOydYaromuMcsi BO3MOXHOCTh TMPUOOPECTH MPAKTUUECKUIN
OTBIT PabOTHI € JJAOOPATOPHBIM 00OPYI0BAHUEM, OBJIAJIETh KOHKPETHBIMU MPUEMAMHU
HCCIIEIOBATENIbCKOM  JICSITENPHOCTH  HAYMHAIOMIETO  (DU3HKA-dKCIIEpUMEHTATOPA,
c(hopMUpOBaTh HABBIKU OLICHKU MOTPEITHOCTEN Pe3yIbTaTOB U3MEPEHUS (PU3UUECKUX
BeMMYMH. Peanuszanus mporpaMMmbl  CO3/ae€T  yCJIoBHS Ui (OPMHPOBAHUSA
y 00y4Jaromuxcs HECTaHAPTHOTO KPEATHBHOTO MBINIJICHUSI, COJACHCTBYET Pa3BUTHUIO
WHANBUIYATbHOCTH  CYXJEHUW,  (OPMUPOBAHHIO  KYJIbTypbl ~ 0OOCHOBaHUS
COOCTBEHHOI'O MHEHUS U CBOOO/IbI €TI0 BHIPAKEHUSI.

[Iporpamma MoOkeT ObITH BOCTpeOOBaHA OOYYAOIIUMHUCS, KOTOPHIE HMEIOT
WHTEPEC U MOTUBAIIMIO K YIITYOJICHHOMY M3y4YEeHUIO (PU3UKU U MATEMATHUKH, TOTOBATCSA
K YYaCTHIO B OJIMMITHAJIaX IMKOJILHUKOB 10 GU3HKE, B paMKaX KOTOPBIX TPETyCMOTPEH
IIPAKTUYECKUU TYP.

[Iporpamma mnpecienyeT He TOJbKO 00pa3oBaTeNbHbIE, HO U BOCHUTATEIIbHbBIE
LEIU, IOCKOJIbKY COOTBETCTBYET HJIe€ OJKOJOTM3allud U HJee NPUKIaJTHON
HaIPaBJIICHHOCTHU, KOTOpBIE, B YMCII€ IPYTrUX HAEH, MOJOXKEHbI B OCHOBY Kypca

¢dusuku, nzyuyaemoro Ha crynerau COO.

BapuanTsl peaJu3zanuu nporpaMMbl 1 (pOpMbI MPOBeAEHUS 3aHATHI

Peanmuzammst mporpamMmbl  TIpeArnosaraeT CoueTaHWE Pa3MYHBIX  QopM
TPYNIIOBOM pabOThI (CAymIaHWe JISKIMH, AUCKYCCHS, MOHTaX JKCIEPHUMEHTAIBHBIX
YCTaHOBOK, MTPOBEICHUE (PU3NUECKUX U3MEPEHUH O] pyKOBOICTBOM MPETIOAaBATENS)
U UHIUBUIYaJTbHONH pabOThl (BBIMOJTHCHHE CaMOCTOATEIBHBIX padoT HW padoT
MpaKTUKyMa, 00paboTKa M MHTEPIIPETAIUsl PE3ylIbTaTOB (U3MUECKUX H3MEpPEHUH).
Hcnonp3oBanue Takux GopM pabOThl MOMOTAET Pa3BUBATh Y 00YJAIONTUXCs, C OJTHON
CTOPOHBI, HABBIKM BOCIPHUATHS HOBOW WH(POPMAIMM TPHU Pa3IMYHBIX (popmax
€e Mojayu, a C JPYrol CTOPOHBI — aKTUBHOCTh, CAMOCTOSITEILHOCTh U TBOPYECKOE

Hayano. B nenoMm peanuszanuss JaHHOW MPOTPaMMBbI JOJLKHA TTOJIOKUTEIBHO



CKa3bIBaThCSl KaK Ha aKTyalW3alWd 3HAHUM, YMEHHM M HaBBIKOB OOyYaroUIUXCs
B paMKax uX npeanpodeccuoHaIbHON TEXHOJIOTHUECKON (MHKEHEPHOM ) OJITOTOBKH,
TaK U Ha COIMAIILHOM (DOPMUPOBAHUH JIMYHOCTH 00YUAIOIIUXCSI.

[Iporpamma kypca paccurtana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takre GopMbl paboT, KaK JIEKI[UH, CAMOCTOATENbHbIE PA0OThI U PabOTHI MPAKTUKYMA.
B xome camocrosiTenbHBIX pabdoT oOydaromuecs IMoj KOHTPOJEM MpernofaBaTes
3aKpEeIUISIIOT HOBBIE 3HAHUA, 0OTPA0ATHIBAIOT OMPE/ICICHHBIE YMEHUS M HaBbIKU. PaOOThI
MpPaKTUKyMa  MOAPa3yMEBAIOT  CaMOCTOATEIBHOE  pelIeHUuE  O0y4YaroIUMHCS
AKCIIEPUMEHTAJIbHBIX (DU3MYEeCKUX 3ajad. TeMaTthka paboT MpakTHUKymMa M MOPSIOK
UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOTO MIIaHUPOBaHUs (heaepabHOM
paboueii mporpaMMel 1o yueOHoMy npeameTy «Puznkay (yriayOaeHHbI YPOBEHB).

[Iporpamma paccuvTaHa Ha peanu3alMi0 B TEYEHHWE OJHOr0 roja
o0yuenusB 10—11 kiaccax npu IpoBEAEHUM 3aHATUM OJIUH pa3 B HEACIO 00beMoM |
qac Kaxa0e.

Psan pabor mnpakThkymMa (Ha YCMOTPEHHE YYUTENs) MOXKET ObITh 3aJaH
oOydaronMMcsi Ha JOM JUII CaMOCTOSITENIbHOTO BBIMOJHEHUSI C MOCHEAYIOLUM

KOHTPOJIEM U 00CYKJIEHUEM IMOJTYyYCHHBIX PE3YJIbTATOB.

B3aumocsa3s ¢ penepaibHOi pabo4eid NporpaMMoi BOCIIUTAHUS
[Iporpamma pazpaboTaHa ¢ ydeToM pekoMmMeHmanmii QenepaipbHO padboueit
MpOrpamMMbl BOCIIUTaHUS. B 4acTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-TIEIarOTUYECKUE

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTEropuu 00yYarOIIMXCA.



[Iporpamma COOTBETCTBYET TakKUM LEISM BOCIUTaHUA OOydYarolUXcs,
KaK pa3BUTHE JUYHOCTH, CO3/IaHUE YCIOBUM JIJIsl CAMOOIIPEICIICHUS U COIIMAIU3AIUH.

[IporpaMma COIEMCTBYET PELICHUIO CIECAYIOIIMX 33Ja4  BOCIHATAHUSA
oOy4JaronMxcs: YCBOEHUE 3HAHUM, HOPM, JyXOBHO-HPABCTBEHHBIX LEHHOCTEM,
TpaJMIIHI, KOTOPbIE BEIPA0OTAIO pOCCUICKOE 00111eCTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIIEHMA K OTHUM HOpPMaM, IIEHHOCTAM; MpUOOpETeHHE
COOTBETCTBYIOIIETO ’TUM HOPMaM, LICHHOCTSIM, TPAAUIIUSAM COIMOKYJIBTYPHOIO OIbITa

MOBEJICHUSI, OOIICHUS, MEXJIMYHOCTHBIX U COIMATILHBIX OTHOIICHUMN, MPUMEHEHUS
MOJIYYEHHBIX  3HAHWMM;  JOCTH)KEHHE  JIMYHOCTHBIX  pPE3YyJbTaTOB  OCBOCHHUS
oOmreoOpa3zoBareabHON mporpaMmbl 1o ¢usnuke B coorBerctBuu ¢ ®I'OC COO.

[IporpaMma COOTBETCTBYET CJIEIYIOIIUM OCHOBHBIM HAIPABJICHUSM BOCIIUTAHUSI.

1) TpymoBoe BOCHHTAaHHWE — BOCHUTAHHE YBKCHHUS K TPYyIy, TPYASIIHMCS,
pe3ynbrataM Tpyaa (CBOEro W JAPYyruX JIOJeH), OpUEeHTalus Ha TPYAOBYIO
NEATENbHOCTh,  TOJYyYEHHE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B IPOAYKTHBHOM, HPAaBCTBEHHO JOCTOMHOM TpyJ€ B POCCUIICKOM OOILIECTBE,
JOCTIKEHUE BBIJAIONINXCS  PE3yJIbTaTOB B MPO(ECCUOHATBHOU JEATETLHOCTH.
LleneBbIMU OpUEHTHUpAMU SIBISIOTCA: (OPMHPOBAHHWE OCO3HAHHOW T'OTOBHOCTHU
K MOJY4YeHHIO MNpo(decCHoHaNIBHOTO O00pa3oBaHus, HENMPEPHIBHOMY O0OpPa30BaHUIO
B TE€UCHHE XKM3HU KAK YCIIOBUIO YCIEHIHOM NPOQEeCcCCHOHAIBbHON M 0O0IEeCTBEHHOU
NeSTEeNBPHOCTH; TIOHMMaHWe crenuduku camoobpa3oBanus U MpodhecCHuOHATBHON
CaMOIIOATOTOBKM B MH(OPMAIIMIOHHOM  BBICOKOTEXHOJOTMUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBHCS M TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH
Ha OCO3HAHHBIM BBIOOP cdepbl MpodecCHoHaATbHON TPYAOBOM JIESITEIHHOCTH
B POCCHUHCKOM OOIIECTBE C YYETOM JIMYHBIX KU3HEHHBIX IIJIAHOB, MOTPEOHOCTEN CBOECH
ceMbH, 001IIeCTBa.

2) DKOJOTHYECKOe BOCIMUTAHUE — (POPMHPOBAHUE IKOJOTUYCCKON KYIBTYPHI,
OTBETCTBEHHOT0, OEPEKHOT0 OTHOIICHUS K MPUPOJIE, OKPYKAIOLIEH cpesie Ha OCHOBE
POCCUHCKUX TPAJUIMOHHBIX JYXOBHBIX IIEHHOCTEH, HABBIKOB OXpaHbl, 3alUTHI,
BOCCTaHOBJICHHSI TPUPOJIbI, OKpykatouieh cpenbl. LleneBbiM OpUEHTHPOM SIBIISETCS
OCO3HaHHE HEOOXOAMMOCTU MPUMEHEHHS 3HAHUSI €CTECTBEHHBIX U COLUAIBHBIX HayK
Ui pa3yMHOro, OEpeXJIMBOTO MPUPOJONONb30BaHUS B OBITY, OOIECTBEHHOM
IIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO IMO3HAHMSI — BOCITUTAHUE CTPEMJICHHS K TTO3HAHUIO CeOs

U APYTHUX JIIOACH, MPUPOIBI W 00IIEeCTBa, K TMOJYYCHUIO 3HAHUM, Ka4yeCTBEHHOTO



o0Opa3oBaHMsI C y4€TOM JMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.
LleneBbIMH OpUEHTHUPAMU SABISAIOTCS: (OPMHUPOBAHUE JIEATEIBHO BBIPAKEHHOTO
[IO3HABATEIBHOTO HHTEpeca B 00JaCTM (U3MKU C Y4YETOM CBOMX MHTEPECOB,
CIIOCOOHOCTEM, NOCTUKEHUM; MOJyYEeHUE MPEACTAaBICHU O COBPEMEHHOM Hay4yHOMU
KapTUHE MHpa, O JOCTH)KCHMSIX HAYKHM M TEXHHUKHM, O 3HAYCHMHM HAYKU B XU3HU
poccuiickoro oOmiecTBa, 00ecledyeHn ero 0e30MacHOCTH; NMPUOOPETEHNE HABBIKOB
KPUTHUYECKOIO MBIIIJIEHUS, OIpENeeHUs] JOCTOBEpPHOM Hay4yHOM HH(pOpManuu
U KPUTHKM AHTUHAYYHBIX NPEACTABICHUN; pPa3BUTUE M IPUMEHEHUE HABBIKOB
HaONIOZICHUS, HAKOIUIEHUS M CUCTEMaTU3alMh (PAKTOB, OCMBICIEHHUS OIIbITa

B GCTCCTBCHHO-Hay‘lHOﬁ obOnactu ITIO3HaHMHA, HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH.

Ocol0ennocTH padOTHI yYUTEJIA 0 POrpaMme

[Ipu peanmzanuy JaHHOW MPOTPAMMBI 3ajlada YYHTENIsS COCTOMT B TOM,
9TOOBI CO3/aTh YCJOBHUSL JUIsi YCBOGHHS OOYy4YalOIIMMKCS HOBBIX 3HAHH,
NpUOOPETeHHs UMU HOBBIX YMEHMM M 3aKpEIUICHHUS HABBIKOB, HEOOXOJIMMBIX
JUTSI IPOBEZICHUST (PU3HUECKUX IKCIIEPUMEHTOB U aHAJIN3a MOJTyYEHHBIX Pe3yJIbTaTOB.

Jlns pemieHus ASTOM 3aadud HEOOXOJMMO HaiuuMe B KaOuHeTe (QU3UKu
000pyZIOBaHUS, KOMIUICKTYIOIIMX ¢ PACXOAHBIX MAaTEPHUATIOB, TPEOYIOIMUXCS
JUISL TIPOBEJICHUSI CaMOCTOSATENbHBIX paboT W paboT mnpakTukyma. llepeuenp
npeaiaraeMeix  paboT  cPopMHpOBaH TakuM  00pa3oM, UYTO  TOJATOTOBKA
K UX TMPOBEJCHUIO HE JO/DKHA BBI3BIBATH CYIIECTBEHHBIX 3aTpyAHEHUN —
BCE HEOOXOAMMOE IS peau3allii IMPOTPaMMBI, KaK MPaBHJIO, JUOO HAXOIUTCS
B KaOuHeTe pU3uku, 1100 JOCTYIHO B IOBCEIHEBHOM OBITOBOM OOMXOJIE.

[lepen HadamoMm 3aHATHNA YYHTEIIO PEKOMEHIYETCS  CaMOCTOSITEIIEHO
BBITIOJIHUTh BCE TEOPETHUECKHE 3aJaHMs, CaMOCTOSITEIbHBIE PAOOTBI U PaOOTHI
MPaKTUKYMa, KOTOPBIE JOJKHBI OyIyT BHIMOIHATH 00yJaronmecs. IT0 AacT YUUTEIIO
BO3MOXXHOCTh HE TOJIbKO BBISBUTH BO3MOXHBIE TEXHHYECKHE TMPOOJIEMBI,
HO W TIOJYYUTh KOHTPOJIBHBIE PE3YNbTaThl M3MEPEHUN W MX 00pabOTKH, KOTOPBIC
MOHAMOOATCS I JaJbHEHIEH TIPOBEPKH TMPABUILHOCTH BBITOJTHEHHUS padoT
00yYarOIMMHUCH.

[TockonbKy OAHMM W3 TJIABHBIX PE3YyIbTATOB PAOOTHI yUYWUTENS B paMKax
BHEYPOUYHOU IEITSIILHOCTH SBIISCTCS TUIYHOCTHOE PA3BUTHE 00YUAIONTUXCS, YIUTEITIO
PEKOMEHyeTCsl TIPU TPOBEJCHUN 3aHSATUH IO TPOrpaMMeE AaKTUBHO Yy4YacTBOBATh
B JICATENHOCTH OOYYaronuxcsi, KOHTPOJIMPOBATH XOJ  BBIMOJHEHUS HUMH

AKCIIEPUMEHTAJILHON pabOThl, HAIPABIIATh U KOPPEKTUPOBAThH UX ACHCTBUA,



CBOCBPEMEHHO  YyKa3plBaTh HAa  OMIMOKM W  HEAOYEThl, IOJCKa3bIBaTh
U JIEMOHCTPUPOBATH MPABUIIBHBIE CHOCOOBI BBIMIOJHEHUS TMPAKTUUECKOW paboThI,
00CYX/1aTh MPUYUHBI U BO3MOXKHBIE TIOCIIE/ICTBUS JOMYyCKaeMbIX omnOoK. Bo Bpems
3aHATHH HE00X0IUMO MOAJIEP)KUBATh  JIOOPOKENATENHHYIO atmocdepy
COTPYIHUYECTBA.

Yuutento crueayeT  y4UThbIBaTh, 4YTO JIOTMKA OCBOEHHUSI MPOTPaMMBbI
MpEANnoaraeT Mocjae0BaTeIbHOE M3YYEHUE MaTepuala — CHayana Oo0ydaroliuecs
JOJHKHBI OCBOUTH 0a30BbIC MPUEMBI U METOJIBI TMPOBEACHUS (PU3HUECKUX U3MEPEHUN
U 00pabOTKH MOy4aeMbIX Pe3yJabTaTOB, a YK€ 3aTeM MPUMEHSITh HMX Ha MPAKTUKE
[0 CXEME€ «OT MPOCTOro K cijoxkHomy». IloTomy mnpumepHas cxema MNpOBEICHUS
3aHATUN IO TPOrpaMMe MOKET ObITh CIIEAYIOLIEH:

1) 0OBSICHEHHE TEOPETUICCKOrO MaTepraa o TeMe;

2) TONTOTOBKA K BBIMOJIHEHUIO CAaMOCTOSITEILHOW paboOThl WK  PabOTHI
MpPaKTUKyMa — OOCYXKACHHE 3aJlaHus, YCTPOICTBA SKCIIEPUMEHTAILHOW YCTaHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOT0 Marepuajia, IMPUEMOB U METOAOB MPSIMBIX
AKCIIEPUMEHTAJILHBIX U3MEPEHUH, CII0cCO00B X 00pabOTKH U OIEHKH MOTPENTHOCTEN
WU3MEPEHU;

3) mpoBeIeHHE CAMOCTOSTEILHON paOOThI T PabOTHI MPAKTHKYMa, KOHTPOIIh
MPaBUIIBHOCTH MTPOBEICHUS N3MEPEHUI;

4) 0o0paboTka  MOJYYCHHBIX  SKCIICPUMEHTAIbHBIX  JaHHBIX,  OIICHKA
IIOIPELTHOCTEN;

5) oOcyxneHue pe3ylbTaTOB OOPaOOTKH IMOJYYEHHBIX DKCICPUMEHTATBHBIX
JTAHHBIX ¥ TIPOBEPKA WX MPABMIHHOCTH.

B ciiydae HexBaTKM BpeMEHHU Ha pean3alrio B KJacce MyHKTa 4 TaHHOW CXEMbI
PEKOMEHJIyeTCsl  NPEUIOKHUTh  OOY4YalOUIMMCSl  BBIIOJHUTH  COOTBETCTBYIOIINE
ACHCTBHUSL IOMa, a MyHKT 5 peaqu3oBaTh B Hadale CIEAYIOLIEro 3aHsITHS,
au00 TIPOBECTH HEOOXOJIUMbIE OOCYXJACHUS ¢ OOydJaroUMMHCS B TOPSIKE

WHJUBUyaJIbHON PabOTHI.



COJEPXAHMUE KYPCA
«OCHOBBI PUB3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUMN TPOD®NUJIb)»

10 -11 KJIACC

3ansaTue 1. [lorpemHocT B 3KCIIePUMEHTe

Jekyua «llorpemHocTy mnpsMBIX u3MepeHui». OOcyxaaeTcs Mpupoja
BO3HUKHOBEHUS NOTPEIIHOCTEN, METOIBl UX MMHUMH3ALUH U OLICHKU.

Jekyua «I1orpelIHOCTH KOCBEHHBIX H3MepeHui». OOCYXIarTCs METO/bl
Y [IPUEMBI OLICHKHU NTOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansTue 2. OneHKa NOrpenIHocTel NPSIMbIX M KOCBEHHbIX H3MepeHHu il
Camocmoamenvuan paboma «OueHKa TOTPELIIHOCTEN KOCBEHHBIX U3MEPEHUN

10 PE3yJbTaTaM IMPSAMBIX U3MEPEHUI.

3anaTne 3.  YcpenHeHue — u3Mepenuii.  CiyyaiiHasi ~ NOTPeNIHOCTb.
Kunemaruyeckue uzmepeHnust

Jekyua «CrnydailHble IOTPEUIHOCTH». B COOTBETCTBUU C YPOBHEM MOJATOTOBKH
oOyJaromuxcs 1 JOCTYITHBIM 000pyI0BaHUEM MOKET OBITh MPOBE/IEHA OJIHA U3 ABYX
paboT IpaKTUKyMa.

Ilpakmuxym Ne 1

3adanue. Ormpenenure C MaKCUMaJIbHOM TOYHOCTBIO CPEAHIO CKOPOCTh
JBUYKEHUS 3€pHBIILIKA MIIIEeHa B OyThUIKE C BOAOH.

Obopyoosanue. IlimieHo, HaNMONHEHHAs BOJOW  IUIACTHKOBas  OyThLIKa
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JIMHEWKA.

Kpamxkoe onucanue pewenus. llpoBoguTcs  cepusi  HKCIEPUMEHTOB
[0 U3MEPEHHUIO C TOMOIIBIO CEKYHAOMEpPa BPEMEHH MPOXO0KICHUS 3€PHBIIIKOM MIlIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCHUPOBAHHOIO pPAaCCTOSHUS BJOJb BEPTHUKAJIU.
Beruucnsiercss cpenHee BpeMsi  ABWKEHUS 3€peH. PaccuuThiBaeTcs  cpenHss
YCTaHOBUBLIASICS CKOPOCTh 3TOT0O ABMKEHUS. OLEHUBAETCS MOIPEIIHOCTD.

Onucanue cxooxceli pabomel NpaKmMuKyma: BCEPOCCUICKAs OJIMMITHAAA

IIKOJIbBHUKOB 1O (u3KKe, pernoHanbHbli 3Tan 2023 r., 3anaya «[lmeHo u BA3KOCTHY

[9, 10].



Ilpakmukym Ne 2

3aoanue. Cobepute YCTaHOBKY MJisi 3allyCKa IIapuKa B IOJET C HEKOTOPOH
BBICOTHI C (DMKCHPOBAHHOW TOPU30HTAJIBLHOM HAYaJIbHOM CKOpocThio. Mccnemyiite
3aBUCHUMOCTh BEPTHUKAIbHON W TOPU30HTAJIBHOM KOOpPAWMHAT IIapUKa IpPHU IMOJETE.
Onpenenure CKOPOCTh IIapHKa B HAYAJIE MTOJIETA.

Obopyoosanue. CTanbHOM  IIApUK, IMYCKOBOE YCTPOHCTBO  (OTpE30K
ATIOMUHUEBOTO MPOQUIIsi, MarHUT HEOJAUMOBBIN, JIBa CTAJbHBIX IIAPUKA), IITATUB
C JIankoi ¥ My TOM, MAJIIPHBIN CKOTY, pyJIeTKa, KOMUPOBaJIbHAs Oymara.

Kpamxoe onucanue pewenus. OcyuiectBisiercsi cOOpka MyCKOBOW YCTaHOBKH.
[IpoBoauTCs cepus DKCHEPUMEHTOB IO 3AIlyCKy IIAPUKAa B MOJIET U U3MEPEHHIO
KOOPAMHAT TMaJICHUsI IIApUKa OTHOCUTEIBHO TOUkHU copoca. [1o moayuyeHHbIM TaHHBIM
PacCUMTHIBAECTCS HaYalbHasl CKOPOCTH IOJIETA IIAPHKA.

Onucanue cxooceli padomvl NpakmuKyma: MEXKIYHApOJHAs OJHMMIHNAAa

10 KcIepuMeHTanbHOM pusuke 2021 1., 3agada «Iymka» [11].

3ansTue 4. [Ipocreiiniue reomeTpuvyeckne M3MepeHust

Ilpakmuxym

3aoanue. OmnpenenuTe ¢ MaKCUMaJbHOM TOYHOCTHIO TOJIIMHY IPOBOJIOKHU
Y BHEIIHUM JUaMeTp UTJIbl, IUIOLAaAb HAPUCOBAHHOM Ha iucTe Oymaru (purypsel, 00beM
Opycka. O1eHUTe IMOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, wuria OT mmpuma (CO CTOYEHHBIM OCTPHEM),
n3o0paxenue (GUrypsl CioxkHOM (OopMbl Ha Pa3IMHOBAHHON KBajapaTamMu Oymare,
JIEPEBSIHHBIN OpPYCOK, TMHEIKA, IITAaHT €HIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasSTCs M3MEpPEHUs TOJUIUHBI MTPOBOJIOKU
MeTOIOM psifoB. [IpoBoaUTCS U3MEpEeHHE AUaMETPa UIJIbl METOJIOM IMPOKATHIBAH Hsl.
[IpoBoauTcs u3mMepeHue miomaau GUrypsl METoI0M MOJICUeTa IIOUaIU MO KIeTKam
ceTKu u3BecTHOro mara. [IpoBoautcst usmepenue rabaputoB Opycka U BbIUMCICHUE
ero ooObema. OIllEHMBAETCS IMOrPEIHOCTh HM3MEpPEHHBIX BenuuuH. [IpoBoautcs

IMPOBCPKA IMPAaBUJIBHOCTU U3MCPCHUA ITUAMCTPa UIJIbl C HTIOMOIIBIO IITAHT CHIUPKYJIA.

3ansatue 5. I'padukm >KcnepuMeHTANBHBIX 3aBucuMocTell. I'paduueckan
00padoTKa JTaHHBIX
Jekuyua «Odopmnenne TpadUKOB HSKCIECPUMEHTAIBHBIX 3aBUCUMOCTEH.

['paduueckas oOpabOTKa JTAHHBIXY.
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OO6cyxnaloTcs OCHOBHBIE TMpaBWwiia OQOpMIICHHS TpaduKOB 3aBUCHMOCTEH
(u3nyecKuX BEITUYUH APYT OT APYyTa.

Camocmoamenvnan padoma «Iloctpoenne TpadUKOB B COOTBETCTBUU
C U3yYEHHBIMU NIPABUJIAMU C UCIIOJIb30BAHUEM T'OTOBBIX TAOJIHUIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOAWYECKHE peKOMeHAauunu LlenTpanbHOU
IPEIMETHO-METOIMYECKOM KOMHUCCHM 10 OIICHUBaHUIO odopmiieHus rpaduKoB

Ha MPAKTUYCCKUX Typax BCEPOCCHICKOW OJIMMITHAJIBI IIIKOJBLHUKOB 110 Gu3uke [12].

3anaTue 6. O0padoTKa HeJIMHEHHBIX 3aBUCUMOCTEN: JUHeApU3alMs, MOJACYET
IUIOIIAU MO TPa(MKOM, OCTPOEHUE KACATEIbHBIX K rPauKy

Jekuyusa «Jluneapuszanus OSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W Jpyrue
rpaduueckue cnocoObl 00padOTKU JAHHBIX.

OOcyxxmaeTcss ~ METOA  3aMEHbl  TMEPEMEHHBIX  MpU  JIMHEapu3aluu
AKCIEPUMEHTANIbHBIX 3aBUCHUMOCTEH. OOcyxmaeTcs (PU3NYECKUM CMBICH ILJIOIIAIN

1o rpa)uKoM U yriaoBoro ko3 QpuiueHTa KacateabHON K rpaduky.

3ansitue /. MWM3MepeHHe 3aBHCHMOCTHM KOOPAMHATHI TPAHMIBI 00J1aCTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ipakmukym

3aoanue. BoipexbpTe n3 OyMakHOU candeTku JeHTy aauHoi 30 ¢M U IIUPUHON
2—3 cM. OmycTuTe KoHell OyMaKHOM JICHTHI B BOJLY M BKITIOUUTE ceKyHaomep. M3yunte
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIaCTH, MPOTMUTABIICHCS BOJOM, OT BPEMEHH.
Omnpenenure XxapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. CekyHoMep, OyMaxkHble calPeTKH, pyJieTka, yamka [letpu.

Kpamxkoe onucanue pewenus. CTaBUTCS ONBIT MO HM3YyYEHUIO BUKCHHS
IpaHUIlbl HAMOKaHUs OymaxkHou canderku. lMcnonb3yercs 3aMeHa IEpEMEHHBIX
JUTSL JIMHEApU3allii 3aBUCUMOCTH M TIOCTPOEHUS JIMHEWHOTO rpaduka, KOTOPBIH
BITOCJIC/ICTBUH TO3BOJIIET CYAUTHh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooicei pabomwvl npaxmuxyma: [5], 3amaua Ne 32 «Hamokanwue

TKaHH».

3anstue 8. U3yueHune ynpyroro rucrepe3uca
Ilpakmukym
3aoanue. 3akpenuTte ¢ TOMOUIBIO 3aKUMa JIMHENKY Ha cTojie. [IpoieHbTe TyXKy

3aKMMa B KOJIbIIO OAHKOBCKOM PE3WHKH. 3alleMuTe KPIOYKOM JUHAMOMETPA KOJIbIIO
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pe3uHku. M3meppTe 3aBUCHMOCTH JUJIMHBI PE3WHKA OT PACTATHBAONIEM  CHUIIBI
npu Harpyske (pactsbkeHun) u pasrpyske. [Iposeaute uzmepenus c¢ marom B 0,5 H,
MIpU KaXJIOM H3MEpeHuH aenaite 3anepxkky B 30 c. [locTpoiite rpaduk nusmepeHHOM
3aBUCHUMOCTH, ONMUINNTE €€ XxapakTtep. CrenaiTe NPENNoOJOXKEHUS O MNPUUYUHAX
Ha0JII01aeMOl 3aBUCUMOCTH. Paccunraiite, B Kakux mpejaenax JIexKUT KodhuireHt
AKECTKOCTH PE3WHOBOro Kojbla. Mcrmonp3ys NOJyYEHHbIE IaHHBIE, PacCUUTANTE,
KAKyI0 SHEPIHUIO MOIJIOTUIIA PE3UHKA 3a BPEMS IIPOBEJICHUS U3MEPECHUI.

Obopyoosanue. JIunHeiika, 3aXuUM, JUHAMOMETp C TpenenoM u3Mmepenui 5 H,
PE3MHOBOE KOJBIIO (PE3UHKA /1Jisi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIIOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CUJIBI YIIPYTOCTH PE3UHOBOrO KOJIbIA OT €ro JJIMHBI MIPU MOCTENEHHOM YBEJINYECHUU
U TPU TOCTENIEHHOM YMEHBIIICHUU pacTsaruBaromieil cuiibl. HaGmrogaeTrcs sBieHue
yOpyroro rucrepesuca. JIBe TNONYyYEHHBIE OKCIEPUMEHTAIbHBIE 3aBUCUMOCTHU

HaHOCSTCS Ha oJuH rpaduk. [IpoBoaUTCS aHANN3 TOTYUYEHHBIX PE3yIbTaTOB.

3anatne 9. HaxoxkaeHwe Macchbl JIMHEHKH M IINPUOAa ¢ T[OMOIIbIO
YPaBHOBEIIMBAHUSI pblYuara

Ipakmukym

3aoanue. Onpenenute ¢ MaKCUMaIbHOW TOYHOCTBIO MACCy IIMPHUIIA U Maccy
JIMHEUKH.

Obopyoosanue. Ilnpur; oobemom 20 M1, TMHEHKA, CTaKaH ¢ BOJIOM.

Kpamxkoe onucanue pewenusi. K KOHIly JTWUHEHKH, KOTOpas WCIIONb3yeTCS
B KaueCTBE pblyara, MoJBCIINBACTCS IIMpHIl. V3MepseTcss 3aBUCUMOCTb KOOPAUHATHI
TOYKH OIOPBI YPABHOBEIICHHOTO phlyara oT 00beMa BOJIbI B IImnpuiie. I1o morydeHHbIM
JTAHHBIM OIPEICIIAIOTCS Macca IINPHIIA U Macca JIMHEHKH.

Onucanue cxooicell pabomvl NPAKMUKYMA. PETUOHAIBHBIA 3TaIl OJMMITAA]IbI

um. J[x. K. Makcsemna o ¢usuke, 2014 r., 8 kinacc, 3amada «HenecTpyKTHBHBIN aHAINRY.

3ansrue 10. U3mepenune ko3¢ PpuumeHTa 3HepreTH4eCKMX NOTepPb MPH OTCKOKe
IIAPHUKA OT IMOBEPXHOCTH

IHpakmukym

3aoanue. IlpoBenurte ncciae0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapuKa
nocJie COyAapeHHsl ¢ MOBEPXHOCTBIO CTOJIa OT BBICOTHI cOpoca. IlpoBenuTte OmbIT

IUISl ABYX THUIIOB IIAPUKOB. ONpenenunTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. 11lapuk 1Jis HACTOJNBHOTO TEHHHUCA, PE3MHOBBIA IIAPUK
«TOMPBITYH», PYJIETKA, MAJISPHBIA CKOTY.

Kpamxoe onucanue pewenus. IIpoBOIUTCA ONBIT MO U3MEPEHUIO BBICOTHI
OTCKOKa IIApHKa IOCJIE COYAAPEHUsSI C IOBEPXHOCTbIO TOPHU3OHTAIIBHOIO CTOJa
B 3aBUCUMOCTH OT BBICOTHI cOpoca. M3Mepenus mpoBOASTCS 715 IBYX THUIIOB IIAPUKOB.
JInsi pe3MHOBOTO IMIApWKA 3aBUCHUMOCTH SBJISIETCS MNPSIMOMl MPONOPLMOHAIBHOCTHIO,
JUIsL [IapUKa OT HACTOJBHOLO TEHHHCA 3aBUCUMOCTb HE SBJISETCS TaKOBOA.

OO6cyxarTcs BO3MOXXHBIE TPUIHHBI TOTYYECHHBIX PE3YIbTaTOB.

3ansTue 11. OnpenesieHne TeNJ0eMKOCTH TBEPA0Io0 Tejia

Ilpakmuxym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOW TOYHOCTBIO TETUIOEMKOCTh TPYy3HUKA.

Obopyoosanue. I'py3uk maccoit 50 T, ctakan oobemom 0,2 11 ¢ BO10M KOMHATHON
TEeMIIepaTypbl, EeMKOCTh C TOpsuel BOJIOW, JBa TEPMOMETpa, cal(eTKu, IMOIHOC,
HUTb.

Kpamxkoe onucanue pewenus. IIpoBOIUTCS OTBIT 10 U3MEPEHUIO TEIUIOEMKOCTH
Ipy3UKa METOJIOM TIEPEHOCa €ro W3 XOJIOAHOW BOABI B ropsuyro. OreHuBaeTcs
M3MEHEHHUE TEMIIEPATypPhl XOJOIHON BOJBI 32 CUET MOJYyUCHUS KOJUYCCTBA TETUIOTHI

OT FOPSIYETO IPY3HUKA.

3ansTue 12. U3Mepenne TeMnepaTtypbl PyK KCIEPUMEHTATOPA M JaBJIEHUS,
KOTOpOe MOT'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3ao0anue. 1) Ompenenure BHyTpeHHee ceueHue TpyOku. Iloacoemunmure
K mmpuiry ooseMoM 20 Ml TpyOKYy C MOMEIIEHHON B Hee Karuled BOJbI. 3aKMHTE
IITPUIL B JIQJ0OHAX ¥ HarpeBaWTe ero TakuM oOpa3oM B TeueHue 5 MHUHYT. V3mepnTe
nepeMeleHue karmm 1o TpyOke. Mcmonb3ysi modydeHHbIE JaHHBIC, OIICHUTE
TEeMIIepaTypy PYyK sKcnepumeHnrtaropa. 2) Jloxaurech, Korja MIMNpUIl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI] TPYOKH, U3MEPhTE
MepEeMEILICHHE KaIllld TPYU MAaKCUMAJIbHOM JIaBJICHUU BO3/lyXa, CO3JaBa€MOM Ha KOHIIE
TpyOKku. VIcTionb3ys moy4deHHbIE JaHHbIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO37aTh
JIETKUE HKCIIEPUMEHTATOPA.

Obopyoosanue. Wnpuny oobemoM 20 mi, TpyOka OT UH(Y3UOHHON CUCTEMBI,

BOJIa, JINHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuity o6bemom 20 MJI OJCOETUHAETCS

TpyOKa ¢ moMelIeHHO! B Hee Karuied Boabl. LlInpuil HarpeBaeTcs pykaMu, u3MepsieTcs
MepeMeIieHre Karmm no Tpyoke. Ha ocHOBe JaHHBIX O CEUCHHUHM TPYOKH M 0O0beMe
BO3/yXa B IINPUIE PACCUUTHIBACTCA TEMIEpaTypa PyK 3KCIEpUMEHTaTopa.
2) Wcnonb3ysh Ty e YCTaHOBKY, SKCIEPUMEHTATOP CO3[acT JaBJICHHE BHYTPH
cBoOoaHOrO KOoHIa TpyOku. Kamnst Bonmbl mepemeraercss mo Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEILEHUHM OIEHUBACTCS JABJICHUE, KOTOPOE MOTYT CO3/aTh JIETKHUE
AKCIIEPUMEHTATOpA.

Onucanue cxodxcetl pabomvl npakmuxyma: 1) 3aKIHOUYATENBHBIA  3TaIll
BCEPOCCUMCKON OJIMMMUA/IbI MIKOJbHUKOB, 2023 1., 10 kitacc, 3agaua «HackieHHbI
nap», myHkT Ne 1 [13, 14].

3ansaTue 13. IpdexTUBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
Moy FOHra npoBosioku ¢ noMombio peraara. OnpeesieHue npejaesna ynpyroi
aepopManu

Ipakmukym

3aoanue. Onpenenute ¢ MAKCUMaIbHONW TOYHOCTBIO MOy b KOHra MpoBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMs JalKaMu, ITPOBOJIOKA, JIMHEWKA JAepEeBsIHHASA
mmHou 50 cM, Tpy3bl Maccoit o 50 T, 1Ba KaHIEISIPCKUX 3aKUMA.

Kpamxoe onucanue pewenus. JluHelka MOABEIIMBACTCS HA IMPOBOJIOKE TAK,
YTOOBI MOJYUUIICS CUIIBHO HEPABHOIUICUUH pbIyar. bamkHUN K TOYKE MOJIBECa KOHEI]
TOPU30HTATIBHON JTMHEWKHU ONMUpaeTCs CHU3Y Ha Jlanky mTatuBa. K apyromy KoHIy
JUHEWKN TIOJBEIIMBAIOTCA Tpy3bl. M3mepsieTcss 3aBUCUMOCTh CMEIIECHUSI KOHIIA
JINHENKH, K KOTOPOMY ITOJBEIIMBAKOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JaHHBIX U T€OMETPUYECKUX MapaMEeTPOB YCTAHOBKH PACCUUTHIBACTCS
MoxayJib FOHra mpoBoJIoKH.

Onucanue cxodxceti pabomwl npakmuxyma. [6], 3amaua Ne 9.30.

3ansTue 14. U3mepenue k03(pPUIIHEHTA MOBEPXHOCTHOI0 HATSAKEHUSI METOIOM
0OTpbIBa

Ilpakmuxkym

3adanue. llpupymaiite cmoco0 u3MEpeHHUs CHIIbI, KOTOpYyH Tpelyercs
MPWIOKUTH K MPOBOJOYHOW paMKe AJi TOro, YTOObl OTOPBAaTh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCHEPUMEHT W OLEHUTE KOA(POUIHMEHT MOBEPXHOCTHOTO

HaTsKCHUA BOOBI.
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Obopyoosanue. KroBeTa mmpoxas ¢ BOJ0H, TPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. IIpoBOANTCS OMBIT IO U3MEPEHUIO CUJIBI OTPHIBA
MPOBOJIOYHON PAMKH OT TOBEPXHOCTH BOJBI MPU PA3UYHBIX IEPUMETPAX PAMKH.
[TpoBomuTcs orieHKa Kod(hPHUIHEeHTa TOBEPXHOCTHOTO HATSKEHUS BOIBI.

Onucanue cxoxceti pabomwl npakmuxyma: [7], 3amaaa Ne 331.

15



IUTAHUPYEMBIE PE3YJILTATBI OCBOEHHUSI KYPCA «OCHOBBI
®M3NYECKOT O DKCIIEPUMEHTA (PU3NKO-MATEMATHYECKH
MMPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATDI

B cgpepe epasicoancrkozo eocnumanusi:

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0I11ecTBa, y4aCTBOBATh B CAMOYIPABIICHUU B 00pa30BaTEeIbHON OpraHU3allNH;

yMEHHUE B3aUMOJICHCTBOBATh C COLIMAJIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKIMSAMU U HA3HAYEHUEM.

B chepe nampuomuuecroco éocnumarnusi:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON HACHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE€ OTHOLIEHHWE K TOCYJapCTBEHHbIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUCHBIX B 00J1aCTH (DU3UKHU M TEXHUKH.

B cgpepe oyxosHno-npascmeennozo eocnumanusi:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OLIEHMBATh  CHUTyalldl0 M  NPUHUMATh  OCO3HAHHbBIC
pelIeHusl, OPUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B ACSITEIBHOCTU YUEHOTO;

OCO3HaHUE JJMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO.

B cipepe sacmemuueckozo éocnumanus:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIIOYAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke.

B cghepe mpyoosozo eocnumanusi:

MHTEpPEC K pa3IuyHbiM  cpepaM  MpoPECCHOHATBHON  AESTEeNbHOCTH,
B TOM YHKCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIIaThb OCO3HAHHBIN
BbIOOp Oyayuieil mpodeccun U peain30BbIBATh COOCTBEHHBIE )KM3HEHHBIE IJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3OBaHUIO B 00JacTH
(U3MKH Ha TPOTSHKEHUN BCEH JKU3HU.

B cghepe sxonocuueckozo socnumanus:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPhI, OCO3HAHHME TJI00AILHOTO
XapaKkTepa SKOJOTUIECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBICHUE JEUCTBUN B OKPYKAIOIIEN Cpelle HA OCHOBE
3HAHMUA LeJIed YCTOWYHUBOTO Pa3BUTHS YEJIOBEUECTBA,

pacHIMpPEHHE OIBITA AEATEIbHOCTH HKOJIOTMYECKOM HAITPaBIEHHOCTH HA OCHOBE
UMEIOILIMXCS 3HAHUM 110 (QUBHKE.
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B cgepe yennocmu nayunoeo nosHanus:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKOIN HAYKH;

OCO3HaHWE IIEHHOCTM HAy4YyHOM JIeATeNbHOCTH, TOTOBHOCTH B Tpolecce
M3y4YeHUs1 (PU3MKHU OCYIIECTBIISATH MPOEKTHYIO U HCCIIEIOBATENbCKYIO JIEATEIbHOCTh

HHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC Y4eOHbIe ACHCTBHA:

Ba3oBble Jlornyeckue neicTBU:

CaMOCTOATENbHO  (OpMyIUMpoBaTh U aAKTyaJIM3UpoBaTh  MpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATENbHOCTH, 3aJaBaTh IAapaMETPbl U KPUTEPUH HX
JTOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B paCCMAaTPUBAEMBIX (PU3HMUECKHUX
SIBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHMs] MPOOJEMBbI C YUYETOM aHaIM3a UMEKUIUXCS
MaTepualbHbIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI 1E€ATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBHIX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATh KPCATUBHOC MBIIIJICHUC IIPHU PCIICHUHN JKU3HCHHBIX HpO6HeM.

ba3oBrble uccienoBare/bCKue 1eCTBHSA:

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHSIMH U METOIaMH
busznuecKol HaAyKu;

BJIQ/IETh HaBBIKAMH Y4eOHO-HCCIEIOBATENIHCKOW M TPOEKTHOW AESITeNbHOCTU
B 00jacTy (PU3UKHU, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus 3a7ad (PU3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMIHbIX
METO/IOB ITO3HAHUS;

BIQJI€Th BHJIAMU JEATEIBHOCTH 1O  MOJYYEHHIO  HOBOTO  3HAHMUSA,
€ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3AAHUU YUE€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ PEIIeHUs, HAXOIUTh apryMEHTHI JJis JO0Ka3aTeslbCTBa CBOUX

YTBEPKACHUM, 38]1aBaTh IMAPAMETPHI U KPUTEPUU PELICHHUS;
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aHAJIM3UPOBaTh INOJYYEHHBIE B XOJ€ pEUIEHUS 3aJadyd  pe3yJIbTaThl,
KPUTUYECKH OLIEHHWBATh MX JOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (POpPMYIMpPOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHCJIE TIPY U3YUYEeHUU (QU3HKH;

JaBaTh OLEHKY HOBBIM CUTYaIUsM, OLIEHUBATHh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HAaHHMS 1O (U3HKE B MPAKTHYECKYIO 00JIacTh
KU3HEJIEATEIBbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTMHAIBHBIC MTOAXO0Abl U PEILICHNUS;

CTaBHUTDb HpO6JI€MI>I H 3a1a9y, OOIIYCKAOIKUC aJIbTCPHATHUBHBIC PCIICHUS].

Pabora c unpopmanmeii:

BJa/IeTh HAaBBIKAMU MOJMy4YeHUS HHPOpMAIMK (PU3MUECKOTO COJEpKaHUs
M3 HCTOYHUKOB pAa3HBIX THUIOB, CAMOCTOSATEIBHO OCYUIECTBISATh MOMUCK, aHAJM3,
CUCTEMAaTHU3allMI0 M MHTEpHpeTauuio HMHGOPMalUU pa3IMYHBIX BUIOB U (PopM
MIPE/ICTABIICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMaLINH;

UCTOJb30BaTh  CpPeICTBa  MHMOPMALMOHHBIX U KOMMYHHUKalMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3aLlMOHHBIX
3a/1a4 ¢ COOJI0/ICHHEM TpeOOBaHUM SPTOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U OSTHYECKHMX HOPM, HOPM HH(OPMALMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COACPKAHUS B PA3IMUHBIX (JOpMATaX C yUeTOM
Ha3HaYeHUs MHPOPMALMKU U LEJIEBON ayAUTOPUH, BBIOMpAs ONTHUMAJIbHYIO (opMy
IPE/ICTABIICHUS U BU3YyaJU3aLINH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe TeCTBUS:

OCYIIECTBIISATH 00IIIEHNE BO BHEYPOUHOU €SI TEIbHOCTH;

pacno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYAINi U CMSITYaTh KOH(JINKTHI,

Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCITOJIH30BAHUEM
SI3BIKOBBIX CPE/ICTB;

NOHMMAaTh W HMCIOJIH30BaTh MPEHMYIIIECTBA KOMAHAHOW M WHIMBUIYaJTbHOMN
padoTHI;

BBIOMPATh TEMATHKY ¥ METO/Bl COBMECTHBIX JACHCTBUH C YUETOM OOITUX

HHTCPCCOB U BO3MO>XHOCTEH KaXXa0TI0 4iICHa KOJJICKTHBA,
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NpUHUMATh  LENU COBMECTHOM NEeATEIbHOCTH, OpraHU30BbIBaTh
U KOOPJIMHUPOBATh AEHCTBUSI MO €€ JOCTUKEHHIO: COCTaBIATh IUIAH JEWCTBUH,
pacupenensiTbh poJM C YYETOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OLIEHMBATh Ka4€CTBO CBOET0 BKJIAJA U KaKJIOTO yYaCTHUKA KOMaH[bl B OOLIMIA
pe3yNbTaT Mo pazpadOTaHHBIM KPUTEPHUSIM;

npearaTh HOBBIE IPOEKTHI, OLEHUBaTb HUIAEH C MO3ULUM HOBU3HBI,
OpUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IUYHBIX

CUTyalu:AaX, IPOABJIATL TBOPUYCCTBO U B006pa)K€HI/I€, OBITH NHHUIWAaTUBHBIM.

PerynsiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC €MCTBUSA:

Camoopranusamnus:

CaMOCTOSATENILHO OCYIIECTBIIATh IMO3HABATENIBHYIO JEATEIbHOCTh B 00JIaCTU
(bU3HKH, BBISIBISATH MPOOJIEMBI, CTABUTH U POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETFHO COCTABIIATH TUTAH PEIICHUS PACUCTHBIX U KAYECTBEHHBIX 3a7ad,
IUTAaH BBITIOJIHEHUS TIPAKTUYECKOM pabOThI C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEINOYTCHHI;

JlaBaTh OIIEHKY HOBBIM CHTYAITUsIM;

pacmMpsATh paMKH Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX IPEIIOYTCHUN;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTH (POPMUPOBAHUIO U MPOSIBIICHUIO PYAUIINH B 0071aCTH HU3UKH,

MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPO/1b, IMOLMOHAJIbHBI HHTE/VIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIJI€Th HaBBIKAMHU IIO3HABATENIbHOMN peQUIEKCHH KaK OCO3HAHMSI COBEPLIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMbI peIeKCUH JJI1 OLEHKU CUTYyallMH, BbIOOpa BEPHOTO
pelieHus;

YMETb  OLEHMBAaThb PUCKU U  CBOCBPEMEHHO IIPUHUMATh  PELICHUSA
10 UX CHUKECHUIO;
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IIPUHAMATh MOTHUBBI M apryMEHThl JPYTMX IIPU aHaIu3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

MIPUHUMATh ce0s, IOHMMasi CBOM HEJIOCTATKU U IOCTOUHCTBA;

[IPUHUMATh MOTHBBI M apPryMEHTBl JPYIMX IIPU aHaIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.

HPEIMETHBIE PE3YJIBTATDBI

K xontty 10 kracca obyqaronuiicss HAydInuTCS:

MMOHMMATh 3HAYEHUE OIMHUCATEIIbHOW, CUCTEeMAaTU3UPYIOIIECH, OO0BICHUTEIHHOM
U TMPOTHOCTUYECKOW (YHKIMM (U3MUIECKON TEOpUH — MEXAHHKH, MOJIEKYJISPHON
GU3MKM ¥ TEPMOJUHAMUKH, POJb (U3NUECKOW Teopuu B (opMuUpoBaHHUH
MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS NMPUMEHUMOCTHM HM3YYEHHBIX MOJeNell (PU3NYEecKux Tel
Y TIPOIIECCOB (SIBJIICHUI);

paznuyaTth ycioBHs (TpaHULbl, 00JacTH) NPUMEHHUMOCTH U3YYEHHBIX
¢u3HUeCKNX 3aKOHOB, TOHMMAaTh BCEOOTHI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBICHATH MEXAaHWUYECKHE, TEIUIOBBIC, JJICKTPUYECCKUE
IOpOLIECChl W SIBJICHUSI, HWCIIOJb3Ysd OCHOBHBIC TIOJIOKEHUS W 3aKOHBI MEXAHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH, MOJIEKYJISpPHOU (DU3UKH M TEPMOJIMHAMUKH,
AIEKTPOANHAMHUKY;

aHAIM3UPOBATh U OOBSICHATH (DU3UYECKUE SIBICHHS, HCIOJB3YS OCHOBHBIE
MOJIOKEHUS U (PU3NYECKUE 3aKOHBL;

ONHUCHIBaTh (PU3UYECKHE MPOLECChl U SIBJICHUS, HCIONb3ysd HEOOXOIUMbIE
BEJINYUHBIL;

OOBSACHATh OCOOCHHOCTH TMPOTEKAHUS HW3Y4aeMbIX (PU3NYECKUX SBICHUMN;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUYECKOW BEIMYUHBI
OT JIPYrol C HCMOJB30BAaHUEM MPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCUPOBATh PE3YNbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJI€ TPa(UKOB C Y4eTOM aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHUL, enaTh
BBIBOIBI IO pE3yJIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UMUECKUX BEIUYUH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ] W3MEpPEHHUs, OIEHHWBATh AaOCOJIOTHBIE W OTHOCHUTEIbHBIC

IMOrpC€IIHOCTHU MPSAMBIX 1 KOCBCHHBIX H3M€p€HPIﬁ;
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IIPOBOJUTH OIBITBI IO TPOBEPKE MPEMJIOKEHHONW THIIOTE3bl: IIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTaHOBKY, aHAJIM3UPOBATh
IIOJIyYECHHBIE PE3YJIbTAThI U JI€JaTh BBIBOJ O CTATYCE NPEIJIOKEHHON TUIIOTE3BL;

co0nroaTh MpaBwiia O€30MacHOro TpyJda NpU MIPOBEIACHUM HCCIIETO0BaHUIM
B paMKax [pPakTUKymMa W y4eOHO-HCCIIEOBATENbCKON  JI€ATEIbHOCTH
C MCMOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacyeTHbIC 3a7a4M C SIBHO 33JJaHHOM M HESIBHO 3aJIaHHOUN (Pu3HuecKoi
MOJIE/IbIO: Ha OCHOBAaHMM aHaJl3a YCJIOBHUsSI OOOCHOBBIBaTh BBIOOP (PU3UUECKOI
MOJIENM, OTBEYarollell TpeOOBaHUSAM 3aJaud, HPUMEHATH (HOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ TOCTYyNaThl (U3MUECKUX TEOpUH TMPH  HCHOJIB30BAaHUU
MaTEMaTUYECKUX METOJOB pEIICHUs 3ajad, MPOBOAMTH pPACUYEThl HAa OCHOBAaHUU
MMEIOIINXCS JaHHBIX, aHAIM3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOMbI
pELICHUS C YYETOM IOIYUYEHHBIX PE3YJIBTATOB;

peniaTh KaueCTBEHHBIE 3a/lauu, TPeOYIoIIKe MPUMEHEHUS 3HAHUM U3 pa3HbIX
pa3zenoB Kypca (DUM3MKH, a TAaKKEe HWHTErpalid 3HAHUUW M3 JPYruX MpPeIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAWBaTh JIOTMYECKYIO ILIENOYKY PpPaCCyKICHHM
C OIOPOY HAa U3YUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKHUE SBIICHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX IPUHIIMIIOB
paboOThl U3MEPUTENBHBIX TPUOOPOB;

aHaJIM3UPOBaTh U OLIEHWBATH MOCIEACTBUS OBITOBOW W MPOM3BOJICTBEHHOM
JESITeIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (U3NYECKUMHU MPOLECCaMH, C MO3UIHI
YKOJIOTUYECKOU 0e30MacHOCTH, MIPEICTABIECHUN 0 PALMOHAITBHOM
OPUPOAOIIONB30BAHUU, a TaKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHUM HayKu
Y TEXHOJIOTHH ISl TAJIbHEHIIETO Pa3BUTHS YEIOBEYSCKOT0 OOIIECTBA;

OPUMEHATh Pa3IMYHble CMocoObl paboThl ¢ HHPopManuend (HU3NIECKOro
COJIEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH,
pU 3TOM HKCIOJIb30BaTh COBPEMEHHBbIE MH(POPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKa,
nepepaboTKU W TMPEeAbsIBICHUS Y4eOHOW W HAYYHO-TIONMYJISIpPHON HWHGOpPMAIINH,
CTPYKTYPUPOBaHUS U HHTEpHIpeTaluu WH(OPMALWHU, MOITYYSHHOH M3 Pa3IMUHBIX
UCTOYHUKOB, KPUTHUUECKH aHAJIM3UPOBATh MOJIy4aeMyr0 MH(POPMALUIO U OLIEHHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUM, TaK U HAa OCHOBE aHaIu3a
UCTOYHHKA UH(POPMAIIUK;

MIPOSIBJISITh OPTAHU3ALMOHHBIE U MO3HABATEJIbHBIE YMEHHUS CAMOCTOSTEIBHOTO
OpUOOpETeHHs] HOBBIX 3HAHWI B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-

UCCIIEI0BATEILCKUX PadoT;
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paboTaTh B TpyNIe C HWCHOJHEHHEM pPa3IUYHBIX COLMAIBHBIX  POJICH;
MPOSIBJISITh MOTUBALMIO K Oyayieid npodecCHOHaIbHOU AeSATENbHOCTU

I10 CIICOHUAJIBHOCTAM (I)I/IBI/IKO-TGXHI/ILICCKOFO HpO(l)I/IJISI.

K konity 11 knacca obyyaromuiicst HAQy4YuTCS:

NOHUMATh POJib (UMK B IKOHOMHUYECKOW, TEXHOJOTMYECKOM, COLMAIbHON
U STUYECKOM chepax IeaTeIbHOCTH YeJIOBeKa, poJib U MeCTO (PM3UKU B COBPEMEHHOU
HAyYHOW KapTUHE MHpA, 3HAYCHHE OINHUCATEIbHOW, CHUCTEMATU3UPYIOILIEH,
OOBSICHUTENILHOM M MPOTHOCTUYECKOW (YHKIMH (U3NYECKON TEOopuu, poJib
dbu3udeckoi Teopuu B POPMUPOBAHUU MIPEACTABICHUM O PU3NUECKON KapTUHE MUPa,
MECTO (PU3UYECKOW KApTUHBI MHUpAa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-
HAyYHBIX MPEACTABICHUI O IPUPOJIE;

paznuyaTh YCJIOBHS NMPUMEHUMOCTH HW3YYEHHBIX MOJeNel (PU3nYecKkux Tel
Y TIPOIIECCOB (SIBJIICHUI);

paznuyaTth ycioBHs (TpaHUIb, 00JIACTU) TPUMEHUMOCTH HU3YYCHHBIX
¢u3HUeCKNX 3aKOHOB, TOHMUMAaTh BCEOOITNI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB
1 OTPaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBICHATH DJIECKTPOMATrHUTHBIC, KBAHTOBBIE MPOIECCHI
U SBJICHUS, WCHOJIb3ysl OCHOBHBIC TIOJOKEHUSI M 3aKOHBI AJEKTPOIUHAMHUKHU
U KBaHTOBOMW (DU3UKU;

OTMCHIBATh U3YUYEHHbIE PUBHUECKUE TIPOLIECCHI U SIBICHUS;

OOBSACHATh OCOOCHHOCTU TMPOTEKAHUS HW3YYCHHBIX (DUINYECKUX SBICHUMU;

MPOBOJIUTH HUCCIIEIOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEIHYMH
C HCIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHI, MPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCcUpoBaTh PE3yJbTaThl MOTYUYCHHOW 3aBUCUMOCTH (DU3NUYECKUX BEJIMYHUH B BUJIC
rpa@uKoB € y4eToM aOCOIIOTHBIX MOTIPEIHOCTE W3MEpPEHUH, JellaTh BbIBObI
[0 pe3yJIbTaTaM MCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHUsT (U3MUECKUX BEIUYUH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ] W3MEpPEHHUs, OIEHHWBATh AaOCOJIOTHBIE W OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHUI;

OPOBOJUTH OIBITHl MO TPOBEPKE MPEAJIOKEHHOM THUIIOTE3bl: MIAHUPOBATh
AKCIIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, aHaJIM3UPOBATh

IMOJIYUYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOJ O CTATyCC npe;]noxceHHoﬁ THUIIOTE3HI,
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co0oAaTh MpaBuia OE30MacHOTO TpyJda NpU MPOBEACHHHM HCCIeIOBAHUI
B paMKax  IpaKTHKyMa U y4yeOHO-UCCIIEOBATENbCKON  JESTEbHOCTU
C MCMOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacyeTHbIE 3a/1a4M C SIBHO 33JJaHHOW M HESBHO 33/J1aHHOM (pu3Mueckoi
MO/JIENbIO;

pelath Ka4yeCTBEHHbIE 3a/lauM, TpeOyrolue NPUMEHEHUsl 3HAaHUHM U3 pa3HbIX
paszenoB Kypca (DUM3MKH, a TAaKKE HWHTErpallid 3HAHUUW M3 APYrUX HpPeIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTpaMBaTh JIOTMUECKYIO LIETIOUKY PpacCyKICHHM
C OIIOPOI Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBICHUS;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLEHUBATH IOCIEACTBHUS OBITOBOW W NPOU3BOJICTBEHHOU
NEeSATENbHOCTH YEJIOBEKa, CBSI3aHHOM C (DU3MYECKMMHU IpolleccaMH, C TO3ULUN
9KOJIOTUYECKOM 0€3011acCHOCTH, IIPEICTaBICHUN 0 PalMOHAIBHOM
MIPUPOJONOIb30BAHUH, @ TAaKXK€ pPa3yMHOM HCIOIb30BaHUU JIOCTHKEHUN HayKu
Y TEXHOJIOTHH ISl TaJIbHEHUIIIETO Pa3BUTHS YEIOBEYECKOT0 OOIIECTBA;

NPUMEHATh PA3JIUYHbIE CHOCOOBI PabOThl ¢ HHPOpMaLMEH (PUINIECKOTO
COJIEP)KaHUsl C MHCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCIIOJIb30BATh COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJOTUH /ISl MTOKCKA,
nepepaboTKu W TMpEeAbsIBICHUS Y4eOHOW W HAyYHO-TIOMYJISIpHOM HH(POpMALINH,
CTPYKTYPUPOBaHUS U HHTEpIpeTaluy HH(OpMalWU, MOITYYEHHOHM M3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJydyaeMylo MH(OPMAILMIO U OIIEHUBAThH
€€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE aHaM3a
MCTOYHHUKA MHGOPMAIINH;

MPOSIBJISITh OPTAHU3AIMOHHBIE U TO3HABATEIbHbBIE YMEHUS CAMOCTOSITEIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHUM B TMPOIECCE BBIMOJHEHUS MPOEKTHBIX W y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

paboTath B TpyHIe C HCIOJIHEHHEM pa3JIMYHBIX COLMAIBHBIX  POJIEH;

OPOSBIIATH MOTHBALMIO K Oyayuiell npodecCuoHalbHON AESITeIbHOCTU

0 CIIEUAIBHOCTAM (PU3UKO-TEXHUUYECKOTO MPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 -11 KJIIACC

Haumenosanue
Ne

pa3ziesioB U TEM
n/n

y4e0HOro mpeiMeTa
Pa3znen 1. Mexanuka
1.1 TlorpemHoctu
B OKCIIEPHMEHTE

(Jiexuus)

KomuuaectBo

qacoB

[IporpaMMHOE coziepkaHue

DKCIEPUMEHT U TEOPHUS B MPOILIECCE
no3HaHus npupojsl. Habmroaenue
U DKCIIEPUMEHT B (DU3HKE.
CnocoOblI n3Mepenus GpU3nIecKux
BEJIMYMH (aHAJIOTOBbIE U LIU(PPOBbHIE
U3MEPUTEIbHBIE TPUOOPHI,
KOMITbIOTEPHBIE JaTYNKOBbBIE
CUCTEMBI).

[TorpemHocT n3MepeHnn
(bu3MYeCKUX BEIMYMH (a0COMIOTHAS
1 OTHOCHUTEJIbHAS).

['nnore3a. Pu3nyuecKuii 3aKO0H,

rpanvibl €ro IPpUMCHHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOyyJarommxcs

Onepuposams NOHAMUAMU:
HaOJTI0IeHNE, SKCTIEPUMEHT, TUTIOTE3a,
Teopus, GU3NIecKas BEININHA,
bu3nuecKuil 3aK0H, U3MEPUTEITbHBIN
npudop, U3MEPEHHE, PE3yIbTAT
U3MEpEHUS, 1IeHa ACIICHUS TKAJTbI
npubopa, MOrpenTtHOCTh U3MEPEHUS.
IIpusooums npumepvl HaOMIOACHUS,
AKCIIEPUMEHTA, THIIOTE3bl, TEOPUH,
bu3HUeCcKNX BeNIUYUH, PU3HIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX PHOOPOB.
Onpeodensime 1IeHy EJACHUS Kb
nprbopa, adCOIOTHYIO OTPEIIHOCTh
PSIMOTO U3MEPEHUSL.

3namo GOpMyIBI 17151 OLIEHKH
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1.2

OueHka norpenHocTe
MPSIMBIX M KOCBEHHBIX
U3MEPEHUN
(caMmocTosTeIbHAS

pabora)

Omnpexenenrie MOrpeurHoCcTen
MPSIMBIX U3MEPEHUI IO 33]TaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpreMbl OLIEHKH TOTPEITHOCTEN

KOCBEHHBIX NU3MEPEHUM

OTHOCHUTEIBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, IPaBUIIa
OKpYTJIEHUS a0COIOTHBIX
IOTPEIIHOCTEHN, BEIPAXKEHUE
OTHOCUTEJbHBIX MOTPEIIHOCTEN

B POLIEHTAaX

Onepupogamsv NOHAMUAMU:
a0COII0THAS MOTPELIHOCTh U3MEPEHU,
OTHOCHUTEJIbHAS NIOTPEIHOCTD
U3MEPEHUSL.

IIpueooums npumepul IPSIMBIX

Y KOCBEHHBIX U3MEPEHHUM.
Onpedensams TOTPEUTHOCTH MPSIMBIX
VU3MEpPECHUM.

Hcnonvzo6ams METOJ TPAHMII

JUTSI OLIEHKH a0COJIIOTHOM MOTPEITHOCTH
IpsIMOTO U3MEPEHUS, TPABUIIA
OKpYTJIEHUS a0COJIFOTHBIX
HOTPEIIHOCTEN, POPMYJIBI IS OLICHKU
OTHOCHUTEIIbHOMN MOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHU.

Ymems oKpyTIsITH A0COJIIOTHBIE
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1.3.1 VYcpennenue
n3Mmepenni. CirydaiiHast
MIOTPEIIHOCTD

(TpaKkTUKYM)

1

[TpubopHBIE MOTPEITHOCTH,
CJIy4yalHbIE U CUCTEMATUYECKUE

MOTPEITHOCTH

MOTPEIIHOCTH, BEIpaXXaTh
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH

B IIPOIICHTAX.

Pewamys 3anaun Ha oLleHKY
OTHOCHUTEJIbHBIX MTOTPEITHOCTEMN
Onepuposams NOHAMUAMU:
npuOOpHAas NOTPEIIHOCTD, CIIy4YaiHas
HNOTPEIIHOCTh, CUCTEMATHYECKas
NOTPELIHOCTD, CPEHEE 3HAUCHHUE.
IIpusooums npumepvl TpUOOPHOIA,
CIIy4YaliHOM U CUCTEMATUYECKOU
HNOTPEIIHOCTH.

Onpedensams SKCTIEPUMEHTAIBHO HA00p
3HA4YCHUN (PU3NYECKON BETUUHHBI

IIPY IPOBEACHUU HECKOJIBKHUX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzoeamv HopMyIIbl 1711 CPETHETO
apu(pMETUYECKOTO HECKOIBKUX YHCET,
JUTS1 OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
3Ha4YCHUS (PU3NYECKON BEITUIHMHBI,
OLICHEHHOT'0 KaK CpeHee

apudmMeTHIecKoe Habopa ee 3HAaUCHU.
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1.3.2 KunemaTudeckue
U3MEPEHHUS TAIBHOCTU
MOJIETa, pacyueT
Ha4aJIbHOW CKOPOCTH

(TpaKkTHUKYM)

ITepemelienue, CKOPOCTh

Y YCKOPEHHUE MaTEPUAIIbHON TOUYKH,
MX MIPOEKIIUU HA OCH CUCTEMBI
koopauHat. CiioxxeHue
MEPEMEIIEHUMN U CIIOKEHUE
CKOpOCTEH. /IBHKEHHUE TENa,
OpOIIEHHOIO MO/ YIJIOM

KTOPHU30HTY. 3aBUCHUMOCTbD

OyeHusamyb 3HAUCHUE U3MEPSIEMOM
(u3nUecKoil BEMMUMHBI Kak CpeHee
apupmMeTHuecKoe Habopa ee 3HaAUYCHUI,
MOJTyYEHHBIX MPU MPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPELIHOCTh 3HAYEHUS 3TOM
(pu3nYeCKOi BETNYUHBI.
Vemanaenuseamo 63aumocessu

MEX]Ty OLICHKOW 3HAaU€HUs (PU3NUECKON
BEJIMUMHBI, OTIPEAEIIIEMOi

0 pe3yJIbTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHHIA, i CPETHUM
apru(MeTHIECKIM HECKOJIBKHUX YHCEIl
Onepuposams NOHAMUAMU:

CKOpPOCTb, YCKOpEHHUE, CBOO0AHOE
najieHue, 1ajJbHOCTh MOJIeTa,
a0COTI0THAS MOTPEUTHOCTh U3MEPEHUS,
OTHOCHTEIbHAS TIOTPEITHOCTh
U3MEpEHHUsL.

LIpusooums npumepvi CBOOOTHOTO

MMaacHuA TCJI IIPU pa3JINIHbIX
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KOOpPJUHAT, CKOPOCTH U YCKOPEHUS

MaTepPIaJILHOP'I TOYKH OT BPCMCHH

3HAYCHUSX HAYaJIbHOW CKOPOCTH,

IIPH PAa3HBIX YTJIaX MKy HA9aIbHOMN
CKOPOCTBIO U TOPU3OHTOM.
Hcnonvzoeams pynerky,
KMHEMaTH4eCK1e (POPMYIIbI,
OTKCHIBAIOIINE JIBUKEHUE TeEa,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTH JTaJILHOCTH TIOJIETa Tea,
OpOIIIEHHOTO TOPU30HTAIIBLHO,

OT €ro Ha4yaJabHON CKOPOCTH.
Hccneoosamsb 3aBUCUMOCTD TaTbHOCTH
moJieTa Teya, OPOIIeHHOTO
TOPHU30HTAIIBHO, OT €T0 HAaYaIbHOU
CKOPOCTHU U UHMEPNPemuposams
MOJIYYCHHBIC PE3YJIbTATHI.

Pewamy 3anauy Ha onpeneneHue

10 SKCTIEPUMEHTAILHBIM JaHHBIM
HA4YaJIbHOW CKOPOCTH TEJIa,
OpOIIEHHOTO0 TOPU30HTAJIBHO.
Onpeoensms aOCOTIOTHYIO

U OTHOCUTCJIbHYIO IIOI'PCIIHOCTD
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1.4  Tlpocreitmue
reOMEeTPHUECKHUE
U3MEpEeHMUS
(camocrosiTenbHas

pabora)

1.5 TI'paduku
AKCIIEPUMEHTATIBHBIX

3aBUCUMOCTEM.

Mertoae! 1 npreMsbl IPOBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKHUX BETMYMH (JUIMHA,

yTOJ1, TUIOIIA b, 00HEM)

['padmueckoe npeacraBieHue
3aBUCUMOCTEN PU3NYECKUX

BEJIMYUH JIpyT OT Apyra. JIunenHnas

Ha4aJIbHOM CKOPOCTH TEIa,
OpOIIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAS MOTPEITHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS! TOTPEIIHOCTD
U3MEPEHMUSL.

3nams METOJIbI M IPUEMBI ITPOBEICHUS
IPSIMBIX U3MEPEHUIN T€OMETPUIECKIX
BEJIMYMH.

Ipumensamo hopmybl

JUTS1 OTIpeieSIeHU s AOCOJTFOTHBIX

Y OLIEHKA OTHOCHTEIBHBIX
IIOI'PEITHOCTEN.

Pewams 3anauy Ha onpeneneHue
wiomwaan Gurypsl u o0beMa Tesna

0 9KCTIEPUMEHTATBHO H3MEPEHHBIM
3HAYEHUSIM JITTUH.

Onpedensimsb 3HaYEHNUS OTHOCUTEIBHBIX
MIOTPEITHOCTEN B MPOLIEHTAX
Onepuposams nousmusamu. rpapuk
3aBUCHUMOCTH OJTHOM (pu3nueckoit

BEJIMYMHBI OT IPYTOU, JINHEUHASA

29



['padmueckas
00paboTKa JaHHBIX

(JTeK1Irs)

3aBUCUMOCTE. YTJIOBOU
K03 (ULIMEHT U CBOOOTHOE

cJIaraeMoe€ JIMHEMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTIIOBOU KO3(pPHUIIMEHT
¥ CBOOOJIHOE cllaraeMoe JTUHEHHOM
3aBUCUMOCTH, alMpOKCUMAIIHS,
WHTEPIOJSAMS, SKCTPATIOJISLIMSL.
3name ipaBUIIa TOCTPOCHUS TPAPUKOB
3aBUCUMOCTEHN (PU3NUECKUX BETUYMH
JPYT OT Apyra.

Cmpoums rpadyKu JTUHEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEIHUUNUH
JPYT OT Jpyra.

Ipumernsimo TIpaBUIA TTOCTPOCHHUSI
rpauKOB 3aBUCUMOCTEN (PHU3UISCKUX
BEJIMYHH JIPYT OT JIpyTa.

IIpu6ooums npumepsi anmpOKCUMAIIHH,
WHTEPIOJISAINN, YKCTPATIOJISAIINH.
Ymemsb mpoBOIUTH IPOLIEAYPEI
anmpOKCUMAIINH, HHTEPIIOJISIITIH,
AKCTPAITOJISIIHH.

Onpeoensams 3Ha4EHUS YTIIOBOTO

ko3 durmerTa u CBOOOIHOTO
cJIaraeMoro JUHEHHOW 3aBUCMOCTH,

OLICHUBATh UX a0COJIFOTHBIE
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1.6

O6paboTka
HEJIMHEWHBIX
3aBUCUMOCTEH:
JMHeapu3alus,

MIOJICYET IUIOIIA N

['paduaeckoe npeacraBiIcHuE
3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYMH JPYT OT ApyTa.
Henuneiinas 3aBUCUMOCTD

" CC JIMHCApHU3aus

MIOTPEITHOCTH.

Yemanasnuseams 83aumocesasu MEXIy
MaTEMaTHIECKUM MTOHSATHEM «THHEIHAs
GYHKIMS U TMHEMHON 3aBUCUMOCTBIO
(bu3HUeCcKUX BEJIMYUH APYT OT ApYTa.
Hccneoosamsv u unmepnpemupogans
rpauKy TMHEHHBIX 3aBUCUMOCTEN
bu3HUecKuX BEJIUYUH APYT OT Ipyra.
Pewams 3anaun Ha nocTpoeHue
JMHENHBIX TpapKOB 3aBUCUMOCTEN
(bu3HUeCcKNX BEIMYUH JAPYT OT JIpyra
0 33/IaHHBIM HabopaMm
AKCIIEPUMEHTATBHBIX JaHHBIX,
OTIPEJICNIATH IO TOCTPOECHHOMY IpaduKy
yTI0BOM KO3 PUIIMEHT U CBOOOTHOE
ciaraeMoe, OlleHUBaTh UX a0COJIOTHBIE
Y OTHOCHUTEJIBHBIC TIOTPEIITHOCTH
Onepuposamsv nonsimusmu. rpadux
3aBUCHMOCTH OJTHOM (hH3UISCKOM
BEJIMYMHBI OT IPYrOM, HEJTMHEHAs
3aBUCUMOCTb, JIMHECAPU3AIIHS

HEJIMHEHHOM 3aBUCUMOCTH, IJIOAdb
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1OJT TpaUKOM,
HIOCTPOCHHE
KacaTelbHBIX

K rpaduKy (JICKIIHsI)

o1 rpad)KOM 3aBHCHMOCTH,
KacaresbHas K rpaduKy 3aBUCUMOCTH

B JIJAaHHOMU TOUYKE.

3nams npaBUiIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JPYT OT ApyTra, GU3NYECKUN CMBICI
TUIOMIAAM O] TPadUKOM 3aBUCUMOCTHU
U KacaTelbHOM K rpaduKy 3aBUCUMOCTH
B JJAHHOM TOYKE.

Cmpoums UCXO/IHBIE

¥ JINHEApU30BaHHbIE TpaUuKu
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JpYT OT Apyra, KacaTeJIbHYIO K rpaduxy
HEJIMHEMHON 3aBUCUMOCTH B JaHHOU
TOYKE.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PHU3UICCKUX
BEJIMYHH JIPYT OT JIpyTa.

Onpeodensims 3HAYCHHS TIOIIAIH

o1 rpaKOM 3aBUCUMOCTH

U YTJI0BOTO Kod(puimeHTa

KacaTeJIbHOU K rpaduKy HEeJIMHEHHOM
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3aBUCUMOCTH B JAHHOM TOUKE,
OLICHUBATh UX a0COIIOTHBIE
HOTPELIHOCTH.

Ycemanaenusams 63aumocessu

MEX/1y MAaTEMaTUYECKUM MTOHSATUEM
«(pyHKLIHSD U 3aBUCUMOCTBIO
(M3HYECKUX BEJIMYUH APYT OT Apyra.
Hccnedosams u unmepnpemuposamao
rpaduKy HETMHEMHBIX 3aBUCUMOCTEH
(u3nYeCKUX BETUYMH JPYT OT JIpyra.
Pewams 3anaun Ha TIOCTPOEHUE
JMHEapU30BaHHBIX I'parKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUHMH
ApyT OT Apyra o 3aJaHHbIM HabopaM
JKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONPEENATh IO TOCTPOEHHOMY IpaduKy
yII0BOM KO3 PUIIMEHT U CBOOOAHOE
cJIaraeMoe, OLIEHUBATh UX a0COIIOTHBIE

U OTHOCHUTCIIBHBIC IOIPCIIHOCTHU

1.7 W3smepenue 2 PaBHOMEpPHOE M HEPAaBHOMEPHOE Onepuposams nousmusamu. Tpaduk
3aBUCUMOCTU MPSIMOJIMHENHOE JIBUKECHHUE. 3aBUCUMOCTH OJTHOM (pr3nyeckoi
KOOPAWHATHI FPAaHULIBI Koopaunara, BpeMsi, CKOPOCTh BEJIMYUHBI OT IPYTrOM, HEIIMHENHAS
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001aCTH HAMOKAHUS 3aBUCUMOCTD, JIMHCApU3alus

OT BPEMEHHU. HEJIMHEHNHOW 3aBUCUMOCTH.
Jluneapuzanus Cmpoums nTuHeapu30BaHHbBIN Tpaduk
3aBUCUMOCTH 3aBUCUMOCTH (PU3UUYECKUX BETUIHH
(IpaKTHUKYM) JIpyT OT JIpyTa.

llpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PHU3UIESCKUX
BEJIMYHH JIPYT OT JIpyTa.

Onpedensamb 3HaAUYCHUS YTIIOBOTO
Kod(pdurreHTa u CBOOOIHOTO
ciaraeMoro rpaduka JMHEHHOU
3aBUCUMOCTH, OICHUBATh

uX a0COIOTHBIE MOTPEIIHOCTH.
Hccneoosams u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb KOOPAMHATHI
TpaHUIlbl 00JACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzo6ams CEKYHIOMED U PYIETKY

1.8  Usyuenue ynpyroro 2 Cuina. U3MepeHue cuiibl Onepuposams nonamuamu: cuna,
rucrepesuca JTUHAMOMETPOM. YTIpyTHE nedopmanus, ynpyrui THCTEPE3HC.
(TIpaKTHUKYM) Y YaCTUYHO yripyrue aedopmanuu.  Ymems hopmynnpoBarth 3akoH ['yka,

Cuna ynpyroctu. 3akoH ['yka. coOUpaTh IKCIEPUMEHTAIBHYIO
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OTtkJioHEeHHUs OT 3aKkoHa ['yka.
['uctepesuc. Pabora cuibl
Ha MaJIOM U Ha KOHEUHOM
nepemernieHnd. [ papuyaeckoe

IpeCTaBlIeHNE PA0OTHI CHIIBI

YCTaHOBKY.
Dopmynuposams TUMOTEIY O XapaAKTEPE
3aBUCUMOCTH JJIMHBI 00BEKTA OT
BEJIMYMHBI TPUIIOKEHHOW K HEMY CHUJIBI.
Cmpoumsb HeTMHENHBIN rpaduk
3aBUCUMOCTH (PU3UUECKUX BEJIUYUH
ApYT OT ApyTa.

IIpumensams TipaBUIIa IOCTPOECHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH JPYT OT JApyTa.

Hccrneoosamov u unmepnpemupogams
HEJIMHEWHYI0 3aBUCUMOCTD JITUHBI
00bEKTa OT BEJTMYUHBI TPUIIOKEHHOM

K HEMY CHJIBI.

Onpedensams yroa HaKJIOHA
KacaTelbHOM K rpadKy HEIMHEHHOMN
3aBUCHUMOCTH B IAHHOM TOYKeE, IJIOIIA/Ib
o1 TpauKoOM, OIleHUBATh a0COTIOTHBIC
U OTHOCHUTEJIbHBIE MOTPENTHOCTH ITUX
BEJINYMH.

Hcnonvzoeamsv cekyHIoMep

Y TUHAMOMETD.
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1.9

Haxoxnenne Maccol
JIMHEVKU U LINPULA
C IOMOIIIBIO
YPaBHOBEILIMBAHUS

phuara (mpakTHUKyM)

AOCOIOTHO TBEPJI0€ TEIIO.
BpamarenbsHoe 1BUXKEHUE
TBEPAOTO TesIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpAILICHHUS.
IIneuo cumnbl. CloXeHHE CHI,
MPUJIOKEHHBIX K TBEPIOMY TEITy.
LlenTp TsxECTH TENA. Y CIOBUSA
paBHOBecHSs TBEpAOTO Teja. Peiuar

Ycemanasnueamo e3aumocsnzu

MEXIy OorpejesieHneM (pu3nuecKon
BEJIMUMHBI «MEXaHUYecKas paboTay

U TEOMETPUYECKUM MOHATHEM
«IUTOIAJb MO TPahKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYUHBI
nedopmarm

Onepuposams noHAMUAMU: MOMEHT
CHJIBI OTHOCUTEIFHO OCH BPAICHHUS,
TUIEYO CHJIBI, IICHTP TSHKECTH Tena,
phIyar.

Ymemwv popmynupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBUSI PABHOBECHUS
a0COJIFOTHO TBEPJIOTO TEJIa, CKJI/IbIBATh
CHJIBI, PUJIOKEHHBIE K TBEPJIOMY Ty,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpu6ooums ipuMepbl MPUMEHEHHUS
pBIYAroB.

Dopmynuposams TUNIOTE3Y O XaPAKTEPE
3aBUCUMOCTH KOOPAUHATHI TOUKH

OIIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIbI, TPUIIOKEHHON

K €ro KOHILY.

Cmpoums MuHERHbIN TpaduK
3aBHCUMOCTHU (PU3NYECKUX BEIUINH
ApYT OT ApyTa.

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (hHU3HUUECKUX
BEJIMYHH JIPYT OT JIpyra.
Hccrneoosamov u unmepnpemupogans
3aBHUCHUMOCTBH KOOPJAUHATHI TOUKH
OTIOPHI YPaBHOBEIIIEHHOTO phIyara

OT BEJTUYUHBI CHIIBI, PUITOKCHHON

K €ro KOHITY.

Onpeoensams 110 TpapuKy THHEHHON
3aBHCHUMOCTH 3HAUEHUS yTIIOBOTO
Kod(pdurrmerTa u cBOOOIHOTO
cJlaraeMoro, OleHHBAaTh a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH ITUX
BEJIMYMH.

Hcnonvzoeams NTUHENKY, a TAKKE
IITPUII C JSTCHUSIMH JJISI U3MEPCHUS
o0bema.

Pewamo 3aJla4y O PaBHOBCCHHU pbIyara
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1.10 Hsmepenue
ko3 dunmreHTa
IHEPreTUIECKHUX IMOTEPh
MIPU OTCKOKE IIapuKa
OT TTOBEPXHOCTHU

(MpaKTUKyM)

WMITysibCc CHUITBI U U3MEHEHUE
UMITyJIbCA TeJla. 3aKOH COXPaHEHUS
uMiyabca. Kunernueckast sHeprus
MaTeprUaIbHON TOYKH. Teopema

00 U3MEHEHUHN KUHETUYECKOM
HHEPrUU MaTepUAIIbHON TOUYKHU.
[TorennuaneHbie

Y HEMOTEHIIMAJIbHBIE CHUJIBI.
[TorennumanbHas 3Heprus.
[ToTeHunanbHas SHEPruUs Tea

B OJJHOPOJHOM I'PaBUTALIHOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHINAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH
COXPaHEHUsI MEXAHUUECKON
DHEPruu. YIPYyrue u Heynpyrue
CTOJIKHOBEHHUS. BHyTpeHHss

DHEPIUs Tena

Onepupoeams NOHAMUAMU: AMITYJIbC
CHUJIbI, UMITYJIbC T€JIa, KHHETUYEeCKast
SHEPrUs MaTepuaIbHON TOUKH,
NOTEHIIUAIbHBIE M HEMOTCHIIMAJIbHbIE
CHUJIbI, MOTEHIMAIbHAS SHEPIUS

(B T.4. TeJa B OAHOPOTHOM
IPABUTALMOHHOM II0JIE), yIPYTUe

Y HEyIIPYTue CTOJIKHOBEHUSI.

Ymems hopmynnpoBaTh 3aK0H

COXpPaHCHHA UMITYJIbCA U TCOPCMY

00 U3MEHEHUHN KUHETUYECKOU YIHEPTUU

MaTepuaIbHOW TOYKH, JaBaTh
OITPEJICIICHUE MOTEHIIUAIBHBIX

Y HEMTOTCHIIUAIbHBIX CHJI;
dbopMyIHpOBaTh 3aKOH COXPaHCHHS
MEXaHUYECKON SHEPTUM.
lIpusooums npumepwol Ciiydaes,
KOTJla UMITYJIbC T€JIa COXPaHSIETCA
WJIM HE COXPAaHSETCs, Koraa
MEXaHUYECKasi SHEPTHUSI CUCTEMBI

COXpPaHACTCA NN HE COXPAHACTCA,

YOPYTHUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Hroro o pazneny

20

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa
10CJIe COYJIaPEHUSI C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHENHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (PU3NIECKUX
BEJIMYHH JIPYT OT JIpyTa.

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYHH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
3aBUCUMOCTb BBICOTHI OTCKOKA IIapuKa
MIOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pyJieTKy.

Pewamy 3anaum 06 abCcoMOTHO
YIPYTHX U a0COTFOTHO HEYIIPYTUX
COyIapeHUIX
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Pa3nen 2. Modsiekyasipuasi Gusnka ¥ TepMOANHAMHMKA

2.1. Omnpenenenue 2 KosnuecTBO TEIIOTHI. Onepupogams NOHAMUAMU: KOJINYECTBO
TEMI0EMKOCTH TermoeMkocTh Tena. Y nenbHas TEIJIOTHI, TETUIOEMKOCTh TeJla, yIeTbHas
TBEP/IOTO Tena ¥ MOJISIpHAs TEIUIOEMKOCTH ¥ MOJISIpHAs TETUIOEMKOCTH BEIIECTBA,
(IpaxTUKyM) BEIIECTBA. Y PaBHEHHE TEIJIOBOIO  TEIIOBOE PAaBHOBECHE.

Oananca. TerioBoe paBHOBECHE Ymems hopMyIupoBaTh ypaBHEHHE

TEIJIOBOro OajaHca, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwl Ten,
o0JagaronmMx OMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3JINYHOU
yIEITBbHON TETUIOEMKOCTBIO.
Ipumensme ypaBHEHHE TEIIJIOBOTO
OamaHca JJ1s1 OTIMCaHMs TIporiecca
TEII000MeHa TBEPJIOTO Tejia C BOJIOM.
Hccneoosams TermoooMeH

MEX Y TBEPIBIM TEJIOM U JKUJIKOCTSIMH
U UHmMepnpemupo8ams pe3yiabTaThl
ATUX OMBITOB.

Onpeoensams TEIIOEMKOCTb TBEPIOTO
TeJa Ha OCHOBAHUU PE3yJIbTaTOB

OTIBITOB MO U3YYEHHIO TEINIOOOMEHA
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2.2.

N3mepenue
TEMIIEpaTyphl PyK
DKCIEPUMEHTATOPA
Y JIaBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUEC

(mpaKkTUKyM)

JlaBnenue, 00beM, TeMIiepaTypa,
KOJIMYECTBO BenlecTBa. M aeaapbHbIN
ra3. YpaBHeHue MeHneneeBa—
Knanelipona. ['a30BbIe 3aKOHBI.
["a30BB1I TEpMOMETD

MEXAY TBEPIBIM TEJIOM H KUAKOCTIMHU
C pa3HbBIMM TEMIIEPATYypaMH, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIbHYIO
MOTPEIIHOCTH U3MEPEHHON BEJINYUHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnusams 63aumocesnzu

MEX1y 3aKOHOM COXPaHEHHUsI SHEPTUU
Y YPaBHEHHUEM TEILIOBOro OanaHca.
Pewamys 3anaun Ha npuMeHEHNE
ypaBHEHUs TEIJIOBOT0 OanaHca
Onepuposams noHAmMuAMUY. JABIICHUE,
o0beM, Temneparypa, KOJIM4eCTBO
BCIIICCTBA, UACAJIbHBIN Ia3.

Ymems 3anMchIBaTh ypaBHEHUE
MenneneeBa—Kitanenpona,
(opMyIHpPOBaTH T'a30BbIE 3AKOHBI,
coOupaTh FIKCIEPUMEHTATIHHYIO
YCTaHOBKY.

3name yCTpOMCTBO U IPUHIIUI PAOOTHI
ra3oBOro TEPMOMETPA.

IIpusooums npumepwvl OBECHUS ra3a
IpY U3MEHEHUH €T0 AaBJICHUs, 00beMa,

TeMIIepaTyphbl.
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2.3.

DddexTuBHBIM
KodhpurreHT
KECTKOCTU CUCTEMBI.
Omnpenenenre MOy
FOnra npoBosoku

C IOMOUIBIO pbIYara.
Onpenenenue npeaena
ynpyroi aedopmanuu
(mpaKkTHKyM)

Jedbopmariiu TBEpIOTO TENA.
Pactspxenue u cxarue. Moaynb
IOnra. Ynpyrue u Heynpyrue
nedopmaruu. [penen ynpyrux
nedopmanmii. 3akoH I'yka.
MOMEHT Ccujibl OTHOCUTEIIBHO OCH
BpameHnus. [liedo cubl. YcnoBus

paBHOBECHS TBEPOTO Tena. Peruar

Ilpumensams TUHEUKY U CEKYHIOMED.
Onpeoensams TeMIIepaTypy U JaBJIecHUE
UJICATIbHOTO rasa o pe3yjabTaram
OIBITOB C CAMOJIEIBHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeams TUHENKY

Y CAMO/ICJIbHBIN Fa30BbIM TEPMOMETD.

Yemanaenusams 63aumocsnsu

MEX Ty BHCIITHUMHU ¥ BHYTPCHHUMU
MakponapameTpaMu
TEPMOTUHAMUYICCKON CUCTEMBI.
Pewams 3agaun Ha npUMEHEHUE
ypaBHeHus1 MeHieneeBa—Knaneiipona
Onepupogams nonamuamu. yupyrue
U Heymnpyrue aedopmarii,

npezaen ynpyrou aedopmaiud,
Moayib FOHra, MOMEHT CHJTBI
OTHOCHUTEJIPHO OCH BPAIIICHHUS, TUIEUO
CUJIBI, phIYAr.

Ymemwv popmynupoBaTh 3akoH ['yka
TSt tepopMarum pacTsKeHUsI
OJTHOPOJTHOTO CTEPIKHS C TOCTOSTHHBIM

IMONCpECYHBIM CCUCHUCM, YCIIOBUC
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paBHOBeCHs aOCOIIOTHO TBEPOIO Tea,
coOupaTh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpuooums npumepwvl ynpyrux

Y HEYNpYyTUX JIedhopmMaluii, MaTepHaIoB
C pa3nuuHbIMU MoayisiMu FOHra.

Ipumenams 3akoH ['yka miist pacuera
nedhopMaliy pacTsKEHUs TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIJIUHEHHUS
MPOBOJIOKH OT BEJIMUUHBI
pAaCTATUBAIOIIEH €€ CHJITbI

U UHMepnNpemuposams

NOJTy4YEHHBIE PE3yJIbTaThl,

B TOM YHCJIE JJIS OTIPEJETIEHUs IIpeIena
ynpyroi nedopmarui.

Onpeodenams Mmonynb KOHTa MpOBOIOKH
Ha OCHOBAHUHM PE3YyJIbTATOB OIBITOB

10 PACTSKEHUIO MPOBOJIOKU

C IMTOMOIIIBIO PA3INYHBIX 110 BEJIMYUHE
CHJI, OIIEHUBATh a0COJIOTHYIO

Y OTHOCUTETBHYIO TTOTPEITHOCTD
u3MepeHHoro moays FOura.

Hroro

Bcero
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