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Pabouas mporpamma 1o kypcy «OCHOBBI (PU3HUECKOTO IKCIIEPUMEHTA» Ha YPOBEHBb CPEIHETO OOIIETro
o0Opa3oBaHMs COCTaBJeHa C y4eToM paboueil mporpamMmbl BocnuTaHus. BocrnuraTenbHbIN NOTEHIUANT
JAHHOTO Kypca OO0ecTleurBaeT pealu3alui0 OJarompUsTHBIX YCIOBUW JUIS Pa3BHTHUS COIUAIBHO
3HAYUMBIX OTHOIICHHH OOYYarolMXCS W TMPEXIE BCEro IEHHOCTHBIX OPHUEHTUPOB (LIEIEBBIX
npuoputetoB). lleneBbie OpUEHTUPHI PE3YJIbTATOB BOCIUTAHMUS HA YPOBHE CPEITHEro O0OIlero
o0pa3zoBaHMS:

I'paxxnanckoe BocnuTaHue:

3HAIOIIUNA U TPUHUMAIOLIUN CBOIO POCCHICKYIO TPaKJAaHCKYIO MPUHAJUIEKHOCTh (MACHTUYHOCTH) B
MOJIUKYJIbTYPHOM, MHOTOHAIIMOHAIILHOM M MHOTOKOH()ECCHOHAILHOM POCCUKWCKOM OOIIecTBE, B
MHPOBOM COOOIIECTBE;

MOHUMAIOIIUKA CONMPHYACTHOCTh, K TMPONUIOMY, HacTosmeMy u Oyaymemy Haponga Poccum,
TBICSYEJIETHEN MCTOPUU POCCUUCKON TOCYIapCTBEHHOCTH HAa OCHOBE MCTOPUYECKOI'O IMPOCBEIICHUS,
POCCHIICKOTI0 HAIIMOHAJIBHOI'O HCTOPUYECKOTO CO3HAHUS;

MPOSIBJISIONINN YBaKEHUE K TOCYJapCTBEHHBIM CUMBOIaM Poccuu, npa3aHuKaMm;

MPOSIBIISIONINN TOTOBHOCTH K BBIMTOJIHEHUIO OOS3aHHOCTEH TIpakIaHWHAa Poccuu, peanw3ali CBOMX
Ipa)xIaHCKHUX MPaB U CBOOOJ MPHU YBAKEHUU MPaB U CBOOO/I, 3aKOHHBIX UHTEPECOB IPYTHX JIOACH;
BBIPKAIOIINI HETIPUATHE JTI000N TUCKPUMHHAIIMK TPaXKJIaH, MIPOSIBJICHUIN SKCTpEMU3MaA, TEPPOPHU3MA,
KOPPYIILHMH B OOIIIECTBE;

MPUHUMAIOIIMKM yYacTHE€ B JKM3HHM Kiacca, 0011eo0pa3oBaTeIbHON OpraHu3anuu, B TOM YHCIIE
CaMOYIIPaBJIEHUH, OPUEHTUPOBAHHBIN HA YYaCTHE B COLIMAIIBHO 3HAYUMOM JESATEIbHOCTH.
IMaTpuoTHYeCKOe BOCIMTAHHE:

CO3HAIONIMI CBOIO HAIMOHATBHYIO, 3THUYECKYIO NPUHAAIC)KHOCTh, JIOOSIIMNA CBOW Hapo., €ro
TpaJIulK, KYIbTYpY;

MPOSBIBSIIOIINAN YBaXXEHUE K MUCTOPUUYECKOMY M KYJBTYPHOMY HACIEIHUIO CBOETO M JIPYTMX HAPOJOB
Poccun, cumBomam, mpa3iaHUKaM, NaMSITHUKAM, TPagulHsIM HAPOJOB, MPOKUBAIOIIMX B POJHOU
CTpaHe;

MPOSIBIISIIOIIAN MHTEPEC K MO3HAHUIO POJHOTO SI3bIKa, UCTOPUU U KYJIBTYPhl CBOETO Kpas, CBOETO
Hapoza, Apyrux Haponos Poccuu;

3HAIOIIMI W YBaXKAOIIUA AOCTHKeHud Hamed PomuHel — Poccum B Hayke, MCKYCCTBE, CHOpPTE,
TEXHOJIOTUSIX, OOEBbIE TMOJBUTH U TPYAOBBIE MOCTHXKEHHS, T€POEB U 3alUTHUKOB OTeuecTBa B
MPOIUIOM B COBPEMEHHOCTH;

MIPUHUMAIOIIUN y4aCTUE B MEPOIIPUATHUAX NATPUOTUUECKON HAIIPABIECHHOCTH.
JyX0BHO-HPpABCTBEHHOE BOCIIUTAHUE:

3HAKOIIMN U yBaXKarOIIMM JYyXOBHO-HPABCTBEHHYIO KYJbTYPY CBOErO HApOJa, OPUEHTUPOBAHHBIA HA
JyXOBHBIE IIECHHOCTH M HPAaBCTBEHHBIC HOPMBI Hapoa0B Poccuu, poccuiickoro o0mecTsa B CUTYaIHsIX
HPaBCTBEHHOT'O BHIOOPA (C Y4ETOM HAIIMOHATBHOM, PETUTHO3HOM MPUHAATIEKHOCTH);

BBIPAXKAIOIIUH TOTOBHOCTh OLICHUBATH CBOE MOBEJEHUE M MOCTYIKH, MOBEJCHUE U MOCTYNKH JPYTUX
JIOAEHN C MO3ULMK TPAAULMOHHBIX POCCUMCKUX JTYXOBHO-HPABCTBEHHBIX IEHHOCTEW U HOPM C yYETOM
OCO3HaHUS MOCIIEJICTBUM ITOCTYIKOB;

BBIPAXKAIOIIUN HENPUATUE AHTUTYMAHHBIX U ACOLMAIBHBIX IMOCTYIIKOB, TOBEICHHS, TPOTUBOPEYAILINX
TpaJIUIIMOHHBIM B Poccuy 1yXOBHO-HPABCTBEHHBIM HOpMaM U LIEHHOCTSIM;

CO3HAIOMNIMIA COOTHOIIIEHHE CBOOOABI U OTBETCTBEHHOCTH JIMYHOCTH B YCIOBHSX WHIUBUAYATHHOTO U
OOIIIECTBEHHOTO TMPOCTPAHCTBAa, 3HAYCHHE M IIEHHOCTh MEXHAIIMOHAIBHOTO, MEXPEIUTHO3HOTO
cormacus JIOAei, HapoiaoB B Poccum, ymewmuid oOmarbcs C JIOJBMU Pa3HBIX HApOJIOB,
BEPOUCTIOBEAHUI;

MPOSBISIIOIIANA yBaXEHHE K CTapUIMM, K POCCUUCKAM TPAAULUMOHHBIM CEMEWHBIM LEHHOCTSM,
MHCTUTYTY Opaka Kak COI03Yy MYXXYHHBI U >KEHIIUHBI ISl CO3JIaHUSI CEMbH, POKICHUS U BOCITUTAHUS
JIeTeit;

MPOSIBJSIOIINNA MHTEPEC K UYTEHUIO, K POAHOMY A3BIKY, PYCCKOMY SI3BIKY M JIUTEPAType KaK 4YacTu
JyXOBHOH KYJIBTYpPHI CBOETO HAapOJa, POCCUNUCKOT0O 00IIeCcTBa.

JcTeTHYeCKOe BOCIIUTAHHE:



BBIPAXKAIOUINI TOHMMaHNE HEHHOCTH OTEYECTBEHHOTIO U MUPOBOI'O MCKYCCTBA, HAPOJHBIX TPAIULUI U
HapOJHOTO TBOPYECTBA B HCKYCCTBE;

IIPOSABIISAIOIIUN  dMOIIMOHAIBHO-YYBCTBEHHYIO BOCIPUMMYMBOCTh K pa3HbIM BHJAM HCKYCCTBA,
TPaJULIUAM U TBOPUYECTBY CBOETO U JAPYTUX HAPOJOB, IOHUMaHUE X BIUSHUS Ha MOBEACHUE JTIOCH;
CO3HAIOIIMM pOJIb XYI0’KECTBEHHOM KYyJbTYypbl KaK CpeJCTBA KOMMYHUKAllMM U CAMOBBIPAXEHUS B
COBPEMEHHOM OOIIeCTBE, 3HAaU€HNE HPABCTBEHHBIX HOPM, IIEHHOCTEH, TpaJuLIUi B UCKYCCTBE;
OpPUEHTUPOBAHHBIN HA CAMOBBIPAXXEHUE B PA3HBIX BUJAX UCKYCCTBA, B XyJ10)KECTBEHHOM TBOPUYECTBE.
®dusuyeckoe BocnuTaHue, GopMuUpoBaHHe KYJIbTYPbl 310pOBbSi W 3MOIMOHAJIBLHOIO
Os1aromosty4ms:

MMOHUMAIOIIUN IEHHOCTb KM3HH, 3[J0POBbSI U 0€30MaCHOCTH, 3HAYCHHE JIMYHBIX YCUIIMI B COXpaHECHUH
3JI0pOBbSI, 3HAOIIUN U COOIOAIONINI TpaBHUiia OE30MaCHOCTH, 0€30MaCHOTO MMOBEJACHMS, B TOM YUCIIC
B MH(OPMALIMOHHOH Cpee;

BBIP@XKAIOUIUI yCTAaHOBKY Ha 3J0pOBbIM o00pa3 Ku3HU (30pOBOE MHTAHHUE, COOJIOJCHHE
TUTUEHUYECKUX MpaBuil, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETYISAPHYIO (PU3UYECKYIO
aKTUBHOCTD);

MPOSBIISAIONINN HENPUSATHE BPEIHBIX NPUBBIYEK (KypeHUs, YHOTpeOJIEHUS alKorojsi, HApKOTHUKOB,
UTPOBOM W WHBIX (HOPM 3aBHCUMOCTEH), MOHMMAHHE HMX IOCIEACTBUH, Bpeda A (PU3NYECKOTO U
MICUXHYECKOTO 37I0POBbS;

YMEIOIUI O0CO3HAaBaTh (U3NYECKOE M HMOLHUOHAIBHOE COCTOSIHME (CBO€ W Jpyrux Jojaei),
CTpeMSILIUIICS YIPaBIATh COOCTBEHHBIM SMOIMOHATIBHBIM COCTOSTHUEM;

CTIOCOOHBIN AJaNTHUPOBATECA K MEHSIOMUMCS COIMUAIBHBIM, WH(POPMALMOHHBIM H TMPHUPOIHBIM
YCIIOBUSIM, CTPECCOBBIM CUTYAIUSIM.

TpynoBoe Bocniuranue:

YBaXKAIOIIUNA TPyJ, PE3yJabTaTbl CBOErO Tpyna, Tpyda APYTHUX JIOACH; NPOSBISAIOIMI HHTEpEC K
MPaKTUYECKOMY M3y4YeHHUIO0 Mpodeccuid W TpyAa pa3IMdyHOrO pofa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAHUM;

CO3HAIOIIMH BaXKHOCTb TPY10J1t00uUs, 00yueHus: TpyAy, HAKOIUIEHUSI HaBBIKOB TPYAOBOM AESITEIbHOCTU
Ha TMPOTSHKEHWU JKU3HU ISl YCIEUIHON MNpodecCHOHAIBbHOM camMopealu3allMd B POCCUHCKOM
00I11IeCTBE;

Yy4YacTBYIOIIMHA B PELICHUM NMPAKTHUECKUX TPYIOBBIX J€id, 334a4 (B cembe, 00meo0pa3oBaTebHON
OpraHu3alf, CBOEH MECTHOCTH) TEXHOJOTHYECKOW M COIMAJIbHOM HANpaBIE€HHOCTH, CIIOCOOHBIN
MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIMOIHATH TAKOTO POJA AEATEIbHOCTD;
BBIPAXKAIOUINI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO MHIWBHYaJbHOM TPaeKTOPUH
00pa30BaHMs U KU3HEHHBIX IJIAHOB C YUE€TOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.
JKO0JI0THYEeCKOe BOCIIUTAHME:

MOHMMAIOMIMK 3HAUYEeHUE M TJIOOAJBbHBIN XapakTep HSKOJIOTMYECKUX MpolsieM, MyTedl MX pelleHus,
3HaYEHHUE IKOJIOTUUYECKON KYJIbTYphI UelIOBeKa, OOIIECTBa;

CO3HAIOLINI CBOIO OTBETCTBEHHOCTb KaK TIpaKAaHWHA W TOTPEOUTENss B YCIOBHMSX B3aMMOCBSI3U
MIPUPOTHOM, TEXHOJIOTMYECKOW M COLMATIbHOM Cpef;

BBIPAKAIOUINI aKTUBHOE HENPUATHE ACUCTBUN, MPUHOCIIINX BpPEJ MPUPOJE; OPUEHTUPOBAHHBIA Ha
MPUMEHEHNE 3HAHUI €CTECTBEHHBIX M COLMAIbHBIX HAyK JJI peUleHHs 3a/ad B 00JacTU OXPaHbI
IIPUPO/BI, INIAHUPOBAHUS CBOMX IOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCJEICTBUMN I OKpPYXKaroLlen
Cpelbl;

YYaCTBYIOIIMH B IPAKTUYECKON AESITEIBHOCTH YKOJIOTMUECKOM, MPUPOJOOXPAHHOW HAIIPABIEHHOCTH.
ILleHHOCTH HAYYHOTO MO3HAHUS:

BBIPQKAIOUINM  TO3HABaTEIbHBIE HMHTEPECHI B  pa3HBIX MPEAMETHBIX O00JacTaX C  Y4eTOM
MHIUBUAYAIBHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTUKECHHUIA;

OpPUEHTUPOBAHHBII B JEATEIIFHOCTH Ha Hay4yHbIE 3HAHUS O MPUPOAEC MU OOIIECTBE, B3aWMOCBS3SX
YeJIoBeKa C MPUPOIHON U COLMATIBHON CPeaoi;

pa3BHUBaIOIINK HABBIKM MCIOJIb30BAHUS Pa3IMUYHBIX CPEACTB NO3HAHMs, HAKOIUIEHUS 3HAHUNA O MHpE
(s13BpIKOBAsI, YU TATEIBCKASI KYJIbTYPa, AeATeILHOCTh B MH(OpMamoHHOM, upoBoii cpene);



e JIECMOHCTPHUPYIOIIMI HABBIKH HAOIOICHUHN, HAKOIUICHUS! (PaKTOB, OCMBICIICHHSI OTIBITA B €CTECTBEHHO-
HAy4YHOU U TYMaHUTApHOM 00JIacTSAX MO3HAHUS, UCCIIEA0BATEIBCKOM IeATEIbHOCTH.

Coaepixanue Kypca

10 KJIACC
3ansrtue 1. [lorpemiHocTH B 3KCNIEPUMEHTE
Jlekyua  «IlorpemHocTtu NPAMBIX  HU3MEPEHUI». O6cyxnaercs pupoJa

BO3HUKHOBEHHS MOTPEIIHOCTEH, METO/IbI UX MUHHUMU3ALUHU U OLICHKH.

Jekyusa «IlorpemHOCTH KOCBEHHBIX H3MepeHui». OO0CyXIalTcs METOAbIU MPUEMBI

OLICHKH ITOI'PEIIHOCTEN KOCBEHHBIX H3MEPEHUMN.
3anarue 2. O1ieHKa MOrPEIIHOCTEH MPSAMBIX M KOCBEHHBIX U3MEPEHUIA

Camocmoamensnan paboma «OueHKa MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUMIIO
pe3ylbTaTaM IpsSIMbIX U3MEPEHUIN.

Sanrstue 3. Ycepennenue uzmepenuii. Ciryuaiinast morpemHocts. KuneMaTuieckue n3mMepeHus

Jekyua «CnyyaliHple TOTPENIHOCTHY». B COOTBETCTBMHM C YpOBHEM MOATOTOBKH
o0yJaromuxcs ¥ JOCTYIMHBIM OOOpYIOBaHMEM MOXKET OBITh NPOBENCHA OJHA M3 JBYX pPadoT
MPaKTUKyMa.

[IpakTukym Ne 1

3aoanue. Omnpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO CPEIHIOID CKOPOCTH JABH)KEHUS
3€pHBIIIKA MIIEHA B OYTHUIKE C BOJOM.

Obopyodosanue. [Tmeno, HaIlOJIHEHHAs BOJIOM TJIACTUKOBAs OyTBIIKa C
OTPE3aHHBIM TOPIIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamxoe onucanue pewenus. IlpoBogutcs cepus  IKCHECPUMEHTOB IO U3MEPEHHIO
C TIOMOIIBIO CEKYHJIOMEpa BPEMEHH MPOXO0XKICHUS 3ePHBIIIKOM TIIIEHA B TOJIIE BOJBI HEKOTOPOTO
(UKCUPOBAaHHOTO PACCTOSHUS BJIOJb BEPTUKAIHU. Bhlumcisercs cpeaHee BpeMs ABHIKEHHS 3€pEH.
PaccunThiBaeTcst  cpeHSs YCTaHOBHUBINASCS  CKOPOCTh OTOro  jBmwkeHus. OleHuBaeTcs
MOTPELIHOCTb.

Onucanue cxooicell pabomel NPAKMUKYMA. BCEPOCCHICKAs OJIMMIIMAAA IIKOJIbHUKOB IO
¢wusmke, pernoHanbHbIi oTan 2023 r., 3agaya «Ilmeno u Bsiskocth» [9, 10].

[TpakTuxym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIsi 3alycKa IIapHKa B IOJIET C HEKOTOPOW BBICOTHI C
(uKCUpPOBaHHON FOPU30HTAILHON HaualbHOU CKOpOCThIO. MccnenyiiTe3aBucCUMOCTh BEPTUKAIbHOM
U TOPU3O0HTAJIBHONH KOOpAMHAT IIapuka npu mnoiere. OnpenenuTe CKOpPOCTh IIApUKa B Hayaje
ToJieTa.

Obopyoosanue. CTanbHOM IIApUK, ITYCKOBOE YCTPOWCTBO (OTPE30K aTIOMHHUEBOTO
npodwis, MarHuT HEOAMMOBBIH, JIBa CTAJIBHBIX IIAPWUKa), INTAaTHB C JIATKOW W MY(QTOH,
MaJIIPHBIN CKOTY, pyJIeTKa, KOMUpOBaJIbHas Oymara.

Kpamkoe onucanue pewenus. OcyiecTBisieTcst cOOpka MyckoBoil ycraHoBkH. [IpoBoautcs
cepHsl SKCIIEPUMEHTOB 0 3aIyCKy IIapuKa B IMOJIET U M3MEPEHHIO KOOpAMHAT IMaJCHUs IIapuKa
OTHOCHTENIEHO TOUYKH cOpoca. [lo MoJydeHHBIM TaHHBIM PACCUMTHIBACTCS HAdalbHas CKOPOCTh
MOJIeTa MIAPHKA.

Onucanue cxooicei pabomul NPAKMUKyma: MEXTyHapOaHAs oNUMIHUaAa TIO
skcnepuMeHTanbHol pusuke 2021 r., 3amava «ITymka» [11].

3anstue 4. [IpocTeiiine reoMeTpuueckue N3MEpEHUs
[IpakTukym

3aoanue. Omnpenenure ¢ MaKCUMAJIBHOW TOYHOCTBIO TOJIIMHY IPOBOJIOKU Y BHEIIHUH
JTUaMETp WIJIbI, TUIOIIAb HApPHCOBAaHHOW Ha ymcte Oymarum Qurypsl, o0bem Opycka. OrneHure
MOTPEIIHOCTH.

Obopyoosanue. TlpoBonioka, uria oT mImpuila (CO CTOYEHHBIM OCTPHEM), M300pakeHue
¢burypsl cnoxxHoi (GopMbI Ha Pa3NTUHOBAHHOW KBaJpaTaMu Oymare, IEpeBSHHBIN OpYyCOK, JIMHEHKa,
IITAaHT€HIUPKYJIb.



Kpamkoe onucanue pewenus. IIpoBoAsTCs M3MEpEHUS TOJIIMHBI IPOBOJIOKH METOJOM
psinoB. [IpoBoauTcst U3MepeHue quaMeTpa Uikl METOJIOM MpoKaThiBaHuA. [IpoBoauTcs u3mMepeHue
wiomaan GUrypbl METOJAOM TOJCYETa TUIOIIAIU 10 KJIETKaM CETKH M3BECTHOTO Iara. [IpoBoautes
u3MepeHue rabaputoB Opycka © BbluHMcleHHe ero ooObema. OlleHHBAaeTCs MOTPEIIHOCTh
M3MEPEeHHBIX BeauuuH. [IpoBoauTCs mMpoBepka NPABUILHOCTH HM3MEPEHHUS JMAMETpa WIJIbI C
MTOMOMUIBIO IITAHT€HIIUPKYJIS.

3ansTue 5. TI'padpuxu 9KCIIEPUMEHTAIIbHBIX 3aBUCUMOCTEH. I'paduueckas
00paboTKa TaHHBIX
Jekyua  «Odopmienue rpaduKoB HKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduaeckas oOpaboTKa TaHHBIXY.

OO6cyxnaloTcss OCHOBHBIE TpaBuia o(opmiieHUS TpadUKOB 3aBHCHUMOCTEH (PHU3NIECCKUX
BEJIMYMH JIPYT OT JIpyTa.

Camocmoamenvnan paboma «IlocTpoenue rpaukoB B COOTBETCTBHUH C
M3y4CHHBIMH NIPABUIAMH C UCIIOJIb30BAHUEM TOTOBBIX TaOJIHUII C JaHHBIMHY.

Hcnonv3zyemvie mamepuanvl: METOAMYECKHE pEeKOMeHmanuu LleHTpanbHON mpenMeTHO-
METOIUYECKOW KOMHCCHM II0 OIIGHHBAHUIO OQopmileHHS TIpaHKOB Ha MPAKTUYECKUX Typax
BCEPOCCUNCKOMN OJMMIINA/IbI IIKOJIBHUKOB 110 (pU3HKeE.
3ansatue 6. OOpaboTka HETMHEHHBIX 3aBUCHMOCTEH: JIMHEapH3alus, IMOJCYET IUIOMAAH O
rpaduKoM, TOCTPOCHHE KacaTelIbHBIX K rpaduky

Jexkyua «JluHeapuzanusi SKCIIEPUMEHTANBHBIX 3aBUCHMOCTEH M JApyrue Trpadudeckue
CrIocOOBI 00OPAOOTKH TaHHBIX .

OOcyxmaercsi METOJA 3aMEHbl IEPEMEHHBIX NpPU JIMHEApH3alUU HKCIIEPHUMEHTATbHBIX
3aBucuMocTeil. OOcyxaaeTcss (QU3WYECKUH CMBICA IUIOMAAM NOJX TIpadUKOM U  YIIOBOTO
KO3 HIIMEeHTa KacaTelbHOM K rpaduky.

3ansTue 7. Usmepenue 3aBUCUMOCTH KOOPIAUHATHI TpaHULbI obnacTu
HaMOKaHHs OT BpeMeHH. JInHeapu3aius 3aBUCUMOCTH
[IpakTukym

3aoanue. BoipexbTe U3 OymaxHOH canderku JeHTy anuHod 30 cM u mmpHuHOH 2-3 cMm.
OnyctuTe KOHel OyMa)KHOW JIEHThl B BOJY W BKIIIOUUTE ceKyHaomep. M3yunrte 3aBUCUMOCTH
KOOp/AMHATBI TPAHULIBI 00JIACTH, MPONUTABIIEHCS BOAOH, OT BpeMeHH. OmnpeenuTe XxapakTep 3TOH
3aBUCHUMOCTH.

Obopyoosanue. CexyHomep, OymaxxkHsle candeTku, pyyierka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT O W3YYEHUIO JBUKEHUS TPaHULIBI
HaMOKaHusi OyMaxHOM canderku. Mcmonb3yercss 3aMeHa IEepeMEHHBIX Ui JIMHEapU3alluH
3aBUCHUMOCTH U TIOCTPOEHHUS JIMHEHHOro rpaduka, KOTOPHIH BIOCIEACTBHUH IO3BOJISET CYIUTh O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Sanstue 8. 3ydueHue yrnpyroro rucrepesunca
[IpakTukym

3adanue. 3akpenuTe c HTOMOIIBIO 3a)KUMa JIMHEWKY Ha cToJje. [IpoaeHbTe gy kKy3axuma B
KOJIbIIO OQHKOBCKOW PE3MHKH. 3alenuTe KPIOYKOM JHWHAMOMETpa KOJBIO
pe3uHku. M3mepbTe 3aBUCMMOCTh JUIMHBI PE3UHKM OT paCTATHUBAIOIIENH CHIIBI IIPU Harpyske
(pactsoxkenun) u pasrpyske. [IpoBeaure mamepenus ¢ marom B 0,5 H, mpu kaxqoM u3MepeHUH
nenaiite 3anaepxkky B 30 c. [ToctpoiiTe rpaduk nu3MepeHHOW 3aBHCHMOCTH, OMHUIIUTE €€ XapaKTep.
Cnenaiite mpennojoXkeHHs O NpUUYMHAX HaONoJaeMoil 3aBUCHMMOCTH. PaccuuTtaiite, B Kakux
npenenax JIeXUT Kodh(UIUEHT )KeCTKOCTH PE3UHOBOI0 Kouiblia. Vcronb3ys mojiydeHHble JaHHbIE,
paccuuTaiTe, KaKyro 3HEPTHIO MOIVIOTUIIA PE3UHKA 3a BPEMs IIPOBEICHUS U3MEPEHUI.

Obopyoosanue. JluHelka, 3aXUM, TUHAMOMETp ¢ mpeaenoM u3mepeHuid 5 H, pesunoBoe
KOJIBIIO (pe3uHKa /i1l 0aHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenus. BbIOMHSAETCS ONBIT MO HU3YYEHUIO 3aBUCHMOCTH CHIIBI
YIIPYTOCTH PE3UHOBOTO KOJIBLIA OT €0 JAJUHBI IPU NOCTENIEHHOM YBEJINYEHUH U IPU TOCTEIEHHOM
YMEHBIIIEHUN pacTsaruBaromieii cwibl. HaOmiomaercs sBieHuWe ynpyroro rucrepesuca. JlBe
MIOJTyYeHHBIE IKCIIEPUMEHTAIbHbBIE 3aBUCUMOCTH HAHOCATCS Ha ofuH rpaduk. [IpoBoauTcs ananus



IMMOJIYYCHHBIX PC3YJIbTATOB.

3ansTue 9. Haxoxnenue Macchl JTUHENKU U ImIpuna C  MOMOIIBIO
YpaBHOBEIIMBAHUS phluara
[IpakTukym

3adanue. Onpenenute ¢ MaKCUMaJIbHONH TOYHOCTBIO MacCy INMPHULIA ¥ MAaCCYJIUHEHKH.

Obopyoosanue. npun; oobeMom 20 M1, THHEHKA, CTAKaH ¢ BOJOM.

Kpamkoe onucanue pewenus. K KOHLy JMHEHKH, KOTOpas HCIHOJB3YETCSIB KaueCTBE
ppluara, mOJBELIMBaeTCs IIMpHUl. V3Mepsiercs 3aBUCUMOCTh KOOPAWUHATHI TOYKHU OIOPHI
YPaBHOBEIIEHHOTO pbl4ara oT o0bema BoAbl B mimpHie. [1o moiydyeHHbIM JaHHBIM OIPEENIIOTCS
Macca MIpHIa U Macca JIMHEHKH.

Onucanue cxoodicell pabomvl npaxmukyma: PEerHOHANBHBIA 3Tan onumnuagsl uM. Jhx. K.
Makcgerna o pusuke, 2014 r., 8 knacc, 3aqaya «HenecTpyKTUBHBIIN aHAIH3Y.

3ansatue 10. U3mepenne ko3dduimenTa sHEPreTHIecKux NOTEPh MPH OTCKOKEIIapuKa OT
MMOBEPXHOCTHU
[IpakTukym

3aoanue. llpoBenute wucCleNOBaHHE 3aBUCHMOCTH BBICOTHI OTCKOKa IIApHKa MOCIe
COy/JapeHusl C MOBEPXHOCTbIO CTOJNAa OT BBICOTHI cOpoca. IIpoBeauTte OmbIT A ABYX THUIIOB
mapukoB. OrnpenenanTe xapakTep 3aBUCHMOCTH.

Obopyoosanue. llapuk Ui HACTOJBHOTO TEHHHCA, PE3HMHOBBIA MIAPHK
«TIONPBITYH», PYJIETKA, MaISPHBII CKOTY.

Kpamkoe onucanue pewenus. 1IpoBoanuTCS ONBIT O U3MEPEHUIO BBICOTHI OTCKOKA IIapUKa
Moclie COyHAapeHuss C TOBEPXHOCTHIO TOPH3OHTAJIBHOTO  CTOJA B 3aBHCUMOCTH OT BBICOTHI
copoca. M3Mepenus npoBOJSTCS Ui IBYX TUIIOB IIApUKOB. J[Ji1 pEe3MHOBOIO IIapuKa 3aBUCUMOCTh
SBJIAETCS MPAMOM NMPONOPLMOHAIBHOCTBIO, ISl IIAPUKa OT HACTOJBHOIO TEHHUCA 3aBUCUMOCTb HE
ABJIAETCS TaKOBOW. OOCYX Aa0TCSI BO3MOXHBIE IPUUMHBI [TOJIyUE€HHBIX PE3YIbTaTOB.

3ansarue 11. Onpenenenue TEIIOEMKOCTH TBEPIOTO Tea
[IpakTukym

3aoanue. Onpenenure ¢ MAKCUMaIbHONW TOYHOCTBIO TEINIOEMKOCTh IPY3HKa.

Obopyoosanue. T'pysuk maccoir 50 1, crakan oosemom 0,2 1 ¢ BOJOW KOMHATHOU
TeMIepaTypbl, EMKOCTb C TOpsiYel BOJIOM, ABa TepMOMETpa, Cal(eTKu, MOJHOC, HUTh.

Kpamkoe onucanue pewenus. IIpoBOIUTCS ONBIT MO U3MEPEHUIO TEIJIOEMKOCTH Ipy3UKa
METOJIOM IIEPEHOCA €r0 U3 XOJOJHOW BOABI B ropsiuyro. OLeHHBAeTCd W3MEHEHHE TEMIIEPaTyphl
XOJIOJTHOM BOJIBI 32 CUET MOJIyUYEHUsI KOJIMYECTBA TEIJIOTHI OT TOPSIUEro Ipy3ukKa.

3anatue 12. M3mepenue TemmepaTrypbl pyK SKCIHEpUMEHTAaTOpa M JABICHHUS,KOTOPOE MOTYT
CO3/1aTh €ro JIETKue
[IpakTukym

3aoanue. 1) Ompenenute BHyTpeHHee ceueHue TpyOku. [loacoeanHuTte K mMIpuUIly
oobemMoM 20 Ml TpyOKy ¢ HOMEIIEHHOW B Hee Karuleld BOJbl. 3aKMHUTE INMPUIl B JIAAOHAX M
HarpeBaiiTe ero TakuM oOpa3oM B TeueHue 5 MuHyT. M3mepbTe mepeMenieHne Kamii 1o Tpyoke.
Hcnonp3ys nonydeHHbIE JaHHBIE, OLICHUTE TEMIIEpATypy pyK dKcrepumeHTaropa. 2) Jloxaurecs,
KOIJla IIIpUIl CHOBAa NMpPHUMET KOMHATHYIO TeMmmeparypy. BayBas Bo3myX B CBOOOJHBIN KOHeI]
TpyOKH, U3MepbTE MEepeMeIleHUe KAl MpU MaKCUMAaJIbHOM JIaBJIEHUH BO3yXa, CO3/1aBa€MOM Ha
KOHUEeTpyOkH. Mcronb3ys mosydyeHHbIE JaHHbIE, OLIEHUTE JaBJIeHUE, KOTOPOE MOTYT CO3/1aThJIETKHUe
IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpuny oobemom 20 My, TpyOka OT WH(GY3MOHHOW CHCTEMBI, BOJa,
JINHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenusn. 1) K mmpuiy odbsemom 20 M1 mojcoenuHsieTcss TpyOka ¢
IIOMELICHHOM B Hee Karuied Boabl. Inpun Harpesaercs pykamu, U3MepseTCsa IEPEMEILICHUE Kallllu
o TpyOke. Ha ocHOBe JaHHBIX O CEUEHUU TPYOKHU U 00beMe BO3/AyXa B IUMPHIIE PACCUUTHIBACTCA
TEMIEpaTypa pyK 3KCIHEPUMEHTATOpa.

2) Ucnonb3ys Ty e yCTAaHOBKY, 3KCIIEPUMEHTATOP CO3/aeT JIaBJICHHE BHYTPU CBOOOTHOIO KOHIIA
TpyOku. Kamst Bogpl nepemeriaercs no tpyoke. Ha ocHOBe JaHHBIX O €€ CMEIIEHHH OLIEHUBACTCS



JaBJIEHHUE, KOTOPOE MOTYT CO3/JaTh JIETKUE SKCIIEPUMEHTATOpa.

Onucanue cxooceii pabomwol npakmukyma: 1) 3aKIIOYMTENIBHBIA 3Tall BCEPOCCHMCKOM

OJIMMITHAJIBI IIKOJIBHUKOB, 2023 T., 10 kiacc, 3agaya «HaceimeHnsnii napy», nyHkT Ne 1 [13, 14].
3ansatue 13. DddexkTuBHbI KOIPGUIHMEHT >XKecTKOoCcTH cucteMbl. Omnpenenenue moayis HOHra
MIPOBOJIOKH C IMOMOIIBIO phryara. OnpeaeneHue npeaena ynpyroiaedopmaruu
[IpakTukym

3adanue. Onipenenure ¢ MAKCUMAJIBHOM TOYHOCTBIO MOySIb FOHra MpoBOJIOKH.

Obopydosanue. 1llTaTuB ¢ AByMd JIallkaMH, TPOBOJIOKA, JUHEHKa nepeBsiHHas IiIuHON S50
cM, Tpy3bl Maccoii 1o 50 1, 1Ba KAaHLIEISIPCKUX 3aKHMA.

Kpamkoe onucanue pewenus. Jluneiika mMoABelIMBAaeTCS Ha MPOBOJOKE TaK, YTOOBI
MOJYYHUJICSI CUJIbHO HEPABHOIUICYMH pblYar. biavmKHHI K TOUYKE IOJBECa KOHEL TOPU30HTAIBHOU
JTUHENKN OMUpaeTcsl CHU3Y Ha Janky mratuBa. K Apyromy KoHIly TMHEHKH MOABEIINBAIOTCS TPY3HI.
N3mepsieTcss 3aBUCUMOCTb CMELIEHHS KOHIIA JIMHEUKH, K KOTOPOMY IOJIBEIIUBAIOTCS TPY3bl, OT UX
cyMMapHO# Mmacchl. Ha OCHOBe MOJy4YeHHBIX JAHHBIX M T€OMETPUUYECKUX MapaMeTpOB YCTAaHOBKHU
paccuuThiBaeTcs MoAy/lIb KOHra npoBoJokH.

3anarue 14. U3mepenue ko3 uiieHTa moBepXHOCTHOTO HATSHKEHUS METOJIOMOTPHIBA
[IpakTukym

3aoanue. Ilpunymaiite cnoco® u3MEpEeHHUS CHUIIBI, KOTOPYIO TpeOyeTcs NPHIOXKUTh K
MPOBOJIOYHOW paMKe JJIsi TOro, 4YTOOBI OTOpBaTh €€ OT IOBEPXHOCTH BOIbL IlpoBenute
AKCIIEPUMEHT U OLIEHUTE KOA(PDUIIUEHT MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

Obopyodosanue. KroBera mmpokas ¢ BOJIOH, MPOBOJIOKA, BECHI, HUTh.

Kpamkoe onucanue pewenus. 1IpoBoAUTCS ONBIT TO M3MEPEHUIO CHIIBI OTPBIBA
MIPOBOJIOYHOM paMKHM OT MOBEPXHOCTH BOJABI NMPH Pa3IMYHBbIX NepuMmeTpax pamku. lIpoBoautcs
olLleHKa K03((UIMeHTa TOBEPXHOCTHOI'O HATSKEHUS BOJIBL.

3anstue 15. Onpenenenne TOUkH pochl. 3HAKOMCTBO € 3JIEKTPUUYECKUM KOHJIEHCATOPOM
ITpaktuxkym Ne 1

3aoanue. OueHnTe BIaXXKHOCTh BO3AyXa B KOMHATE.

Obopydosanue. Tlpobupka CTEKIsHHas, MaJeHbKHE KYCOYKH JIbJla, TEPMOMETp, TabIuUIa
3aBUCHMOCTH JIaBJIEHUS HACHIIIEHHOT'O apa BOJIbI OT TEMIIEPATypBhI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOAOH MOCTENEHHO T00ABISAIOT KYCOUKH JIb/a
U JTO’KUJAI0TCS MOMEHTA BBICTYIIEHUS Kalellb pochl Ha MOBepXHOCTU MpoOupku. [1o monyueHHbIM
JAHHBIM O TeMIIEpaType TOYKE POCHI C IOMOIIBIO TaOJIUIbl 3aBUCUMOCTH JABJIEHHS HACHIILIEHHOT'O
rapa BOJbl OT TEMIIEPATYPHI ONPEAEIAETCS OTHOCUTEIbHAS BIAKHOCTh BO3/lyXa B KOMHATE.

3aoanue. Onpenenure ¢ MaKCUMaIbHOW TOYHOCTHIO OTHOIICHUE JIEKTPUUYECKUX eMKOCTeH
JIBYX KOH/IEHCATOPOB.

Obopyoosanue. 11Ba  SJEKTPOTUTHUYECKUX KOHJEHCAaTOpa, BOJBTMETpP, OaTapeiika,
COEIMHUTEIIbHbIE POBOJIA.

Kpamkoe onucanue pewenus. 1IpoBoauTcsa ONBIT M0 3apsAAKe KOHJEHCATOpa OT JIPYroro
3apaHee 3apsHKEHHOTO  KOHJeHcaTtopa. M3mepsroTcs HampshkKeHUs Ha KOHAEHcATopax A0 U
IocJIe MOAKIOUEHUH. OLEHUBAETCS OTHOILIEHUE EMKOCTEN KOHIEHCATOPOB.

3andarue 16. 3ydeHnue npouecca pa3psaki KOHAEHcAaTopa
[IpakTukym

3aoanue. 3yunte 3aBUCUMOCTh HamlpsOKEHUS Ha KOHJEHCATOpPE OT BPEMEHHUIIPH €ro
pazpsaake. Onpenennute EMKOCTb KOHIEHCATOpa.

Obopyoosanue. INEKTPOIUTHUUECKUN KOHACHCATOP, BOJBTMETpP, OaTapeiika,CeKyHI0Mep,
COEMHUTEIIBHBIE TPOBOA.

Kpamkoe onucanue pewenus. IlpoBoautcs H3MepeHHE 3aBHUCHMOCTH HANpPSDKEHUS Ha
paspspKarolieMcsl KOHJEHcaTope OT BpeMeHM. /Jlemaercs olieHKa €MKOCTH KOHJeHcaTopa. B
KauecTBE COMPOTHUBIICHUS AJISl pa3psAIKd KOHJEHCATOpa BBICTYNAeT BHYTPEHHEE COIMPOTUBIICHHE
BOJIbTMETpA.



3anstue 17. OnpeneneHue yaenbHOTO COPOTUBIICHUS MaTepraa MPOBOJIOKH
[IpakTukym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHUE TPOBOJIOKH.

Obopyoosanue. JlBa myiapbTUMeTpa (B peXuMe BOJbTMETpA U  aMIIepMeTpa),
COCIMHUTEIILHBIC MPOBOJIA, Oarapeiika, oOpas3Ibl MPOBOJOKH, JHWHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Viccnenyemasi MpoBOJOKa COENUHSAETCS MOCIEI0BATENILHO C
aMIIepMeTpOM M TOJKIIoYaeTcs K Oarapeiike. I[lapaniensHo ydacTKy MPOBOJIOKH MOJKITIOYACTCS
BOJIbTMETp. M3 OTHOIIeHHs TOKa3aHUil NPUOOPOB PACCUUTHIBAETCS COMPOTHBIICHHE YdacTKa
MIPOBOJIOKH, TIOCTIE YEro HM3MEpSIFOTCS €ro IeOMEeTpHUYeCKHe pa3mepbl. M3 MONyYeHHBIX TaHHBIX
OTIpe/IeIISIeTCS YACIbHOECONPOTUBIIEHNE MaTepuala, 3 KOTOPOro U3rOTOBJIEHA MMPOBOJIOKA.

Onucanue cxodcell pabomvl  NPAKMUKYMA: MexayHapoaHas OJIMMITHAJA IO
aKcniepuMeHTabHON (usuke 2022 1., 3amaua «Majioe COpOTHBIICHHEY.
3ansTue 18. N3mepenue BOJIbT-aMIIEPHOU XapaKTEPUCTUKH
MOJIYIIPOBOTHUKOBOTO JIN0/1a
[IpakTukym

3a0anue. W3MepbTe 3aBUCUMOCTh CWJIBl TOKa, HPOTEKAIOLIEr0 4Yepe3 IUoJ, OT
M0JIaBaeMOTO Ha HEro HampshkeHus (B mpsMoM M oOpaTtHOM HampaeieHun). Iloctpoiite rpadux
BOJIBT-AMIIEPHOM XapaKTEePUCTHKH UO0JIA.

Obopyoosanue. BoibTMeETp, aMIepMETpP, COSAUHUTEIbHbIE NTPOBO/A, IIOJIYIIPOBOJHUKOBBIN
JIMOJ, MaKeTHas IU1aTa, HepeMEeHHbIN pe3ucTop, OaTapeiika.

Kpamyxoe onucanue pewenus. IlpoBogurcs skcrepuMeHT o usMepeHutro BAX nuona B
IPSIMOM U 0OpaTHOM HalpaBJICHUU.

11 KJIACC
3anstue 1. OneHka BeJTHYMHbI TOPU30HTAJIbHON COCTABJAIOLIEH MATHUTHOMUHIYKIUH
MArHUTHOTO 1M0Jisl 3eMJIu

[IpakTukym

3aoanue. OnieHUTE MOAYJIb TOPU3OHTAIBLHONW COCTABIISIIOIIEH BEKTOPAMAarHUTHON MHIYKIIUU
MarHUTHOTO MOJIs 3eMJIH.

Obopyoosanue. Komnac, conenoun (amamerp 10 cm, 150 ButkoB), mabopatopHbIii 010K
MUTAHUS, TPAHCTIOPTUD.

Kpamkoe  onucanue  pewenus. IlpoBoauTCS  SKCIEPUMEHT MO  OMNPEICIECHHUIO
MPOCTPAHCTBEHHOM OpUEHTAIlMM BEKTOpa HWHJIYKIMHW MarHUTHOTO IIOJIS, CO37aBaeMOro Ha OCH
COJICHOMJIa TIPH CYINEPIIO3UIMU MAarHWTHOTO TOJNs 3eMJIM W MarHUTHOTO IIOJISi COJICHOHW/a, B
3aBHCUMOCTH OT CHJIBI TOKa B BHUTKax coyieHouza. [1o 3TO# 3aBUCHMOCTHU OIpenenseTcss MOAYb
TOPU30HTAIIBHON COCTABJISIOLIEN BEKTOPAa MAarHUTHOM MHAYKIIMM MAarHUTHOTO ITOJST 3EMIIH.

3ansTue 2. Uzmepenue 3aBUCUMOCTH BEJINYUHBI MarHuTHOMN UHIYKIUU
MAarHUTHOTO TOJII MarHUTa OT PacCTOSTHUSA
[IpakTukym

3aoanue. VI3yaute 3aBHCHMOCTH BEIMYMHBI MAarHUTHOW WHIYKIIMKM MAarHUTHOTO ITOJIS
MOCTOSSHHOTO MarHuTa Ha €ro MPOJOJIbHOM OCH CHUMMETPUU OT PACCTOSHHUS MEXIY IEHTPOM
MAarHuTa U TOYKON U3MEPEHUN.

Obopyoosanue. CmapTPoH C TPEAYCTAHOBICHHBIM MPOTPAMMHBIM OOECTICUEHUEM ISt
M3MEpEeHUs BeTMYUHBI MATHUTHOTO TIOJISA, IIMJIMHAPUYECKUN MarHUT, JIMHEHKA, MAJIIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C MOMOIIBIO JaTYMKOB cMapT(oHAa MPOBOAUTCA MPSAMOE
M3MEpEHUE BETMYMHBI MATHUTHOW WHIYKIIMM MarHUTHOTO TIOJIS HA OCH HUJIMHAPUIECKOTO0 MAarHUTA
B 3aBHCHUMOCTH OT PACCTOSIHHS JI0 HETO.
3anstue 3. HabmoneHne MarHiuTHOTo TUCTEpe3nca
[IpakTukym

3aoanue. Hamoraiite HECKOJIBKO BHUTKOB M30JIMPOBAHHOTO MpoBOJa Ha
UWIMHIPUYECKYI0 4YacTh Janku mmratuBa. llogHecute Ttopen Janmku OJM3KOK IMOJIOKEHUIO
JaTYMKa MAarHUTHOTO TMOJisi MOOWiIbHOTO TenedoHa. I[lomaiiTe 3MEeKTpUYECKHA TOK B TPOBOJ.
W3meppTe 3aBUCHMOCTb BEJIWYMHBI WHIAYKIIMM MAarHUTHOTO TOJSI HAa TOpLE JamnKd OT CHJIIBI



IIPOTEKAIOIEro 4epe3 NpoBoA Toka. st  3Toro  BHayajle NOBBIIIAMTE 3HAYEHUS  CHUJIBI
MPOTEKAIOIIEr0  TOKa J0 MAaKCUMAaJIbHO BO3MO)KHOT'O 3HAYEHHUS, a IOTOM MOHIKANWTE 10 HYJIEBOIO
3HaueHUs. 3aTEM CMEHUTE MOJSAPHOCTh IOAKIIOYEHHUS HCTOYHUKA TOKA U IOBTOPUTE OIIBIT.
[Toctpoiite rpaduk, ONUCHIBAIOMIMNA 3aBUCUMOCTb BEJIMYMHBI MArHUTHOW HHIYKIUU Ha TOpIE
JIAIIKU OT CHJIbI IPOTEKAIOLIETO Yepe3 MPOBOJL TOKA.

Obopydosanue. CMapT@OH C TPEIyCTAaHOBJICHHBIM MPOrPaMMHBIM OOECIEUEeHUEM s
M3MEpPEHUs] BEJIMYMHBl MAarHUTHOT'O ITOJIS, IUTAaTUB C ABYMsI JIAalIKaMH, OJJHA M3 KOTOPBIX JOJDKHA
ObITh JKeJNe3HOW (WM JAPYroil Kele3HbId CEepACYHHUK), JIabOpaTOpPHBIA HCTOYHHK MHTAHUS,
OJTHOKHMJIHBIA M30JUPOBAHHBIA MPOBOJ, BBIACPKHUBAIOIINN MAKCUMAIBHBIM TOK J1a00OpaTOpHOTO
HCTOYHUKA MMUTAHUSI.

Kpamkoe onucanue pewenus. Jlanka mraTuBa 0OOMAaTbIBA€TCSI HECKOJIBKUMH BHUTKaMH
TOJICTOTO H30JMpPOBaHHOrO MpoBoAa. C moMoImiplo 1a00paTOpPHOTO HMCTOYHMKA MUTAHHS dYepes
IIPOBOJI MTPOITYCKAETCsl ANeKTpuyecKuil Tok. CHavanga TOK IPOIYCKalOT B OJHOM HaIlpaBICHUU C
MOCTETICHHBIM yBETUYCHHEM CHUJIBI TOKAWM €€  MOCJIEAYIOIMM  YMEHbBIIEHHWEM,  [OTOM
poLEeaypy MOBTOPSIIOT ISl IPOTUBOIOJIOXKHOTO HampasjieHusl Toka. [Ipu 3ToM u3mepsiercs
BEJIMYMHA WHAYKLIWA MAarHUTHOTO TOJS HAa TOpIE JANKU IITaTHBA C MOMOIIBIO MOOMIBEHOTO
teneona. CTpouUTCS 3aBHCUMOCTh BEIMYMHBl HMHAYKIWHM MArHATHOTO TIOJII OT  CHIJIBI
MIPOTEKAOIIEro yepe3 mpoBoA Toka. OOCyKIaeTcsl MOMYYeHHbIH rpa@uK U SBICHHE MarHHUTHOTO
rucTepesuca.
3anstue 4. U3yyenune padoThl 3JIeKTPOABUTATENS U JUHAMO-MaIIUHbI (4acThb 1) Jexkyusn
«DNEKTPOABUTATENb H AJEKTporeneparopy». O0cykaaercs UCTopus n300peTeHust
DNEeKTPOABUTATENS U COBEPILIEHCTBOBAHUS €T0 KOHCTPYKIUH. OnwuceiBaeTcs BHYTpEHHEE
YCTPOMCTBO 3JIEKTPOJBUTATENS U JIEKTPOreHeparopa.

Pazbupatorcs TeopeTHyeckue 3a7auu 1o JaHHOM TeMe.
3ansTre 5. 3yueHne paboThI 3JICKTPOIBUTATENS M TUHAMO-MAIIUHBI (4aCTh 2)
[IpakTukym

3a0anue. 1) TlpoBenaute cepuio SKCIEPUMEHTOB M H3MEPhTE 3aBHCHMOCTH CHIIBI TOKA,
BBIPa0aThIBAEMOIl T'€HepaTopoM, OT BEIWYMHBI MOMEHTA CHJIBI, MPHIOKEHHOTO K €ro Baiy. 2)
[IpoBeauTe ceputo SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BETMUHUHBI
HanpspKEHUs,  TOJAHHOIO  HAa  DJIEKTPOJBUIaTEllb, OT  4YacTOThl  €ro  BpallleHus u
MEXaHUYECKOW Harpy3Ku €ro Baja.

Obopyoosanue. DNEKTPUYECKMH MOTOPYMK C pEIyKTOpPOM, HabOp TIpy30B, peoCTar,
COCIMHUTENIbHBIE TIPOBOJA, JAOOPATOPHBI HWCTOYHHMK TUTAHUS, MYJIBTUMETpP (ammepmerp),
CEKYHJIOMED.

Kpamxkoe onucanue pewenus. IIpoBOASTCS OIBITHI 0 U3MEPEHUIO 3aBUCUMOCTH CHJIBI TOKA,
BbIpabaThIBAEMON TE€HEPAaTOPOM, OT BEJIWYMHBI MOMEHTa CHJIBI, NPHJIOKEHHOIO K €ro Baiy.
[IpoBoauTCST OMBIT 1O M3YYEHHUIO CBSI3M BEJIMYMH HANpPSDKEHUS, MIOJIaHHOTO Ha
JIEKTPOABUraTeNlb, OT YacTOThl €ro BpalllEHUs U MEXAHWYECKOM HArpy3KH €ro Baja.

Onucanue  cxoxcux pabom  npakmuxyma: 1) MexayHapoaHas OJUMIIKAAA T10
sKcnepuMeHTanbHol (puznke 2018 r., 3a1aua « MOTOPUUK C pEAYKTOPOM», ITYHKTHI
NoNe 1-4; 2) MexnayHapoaHas onMMIHaza MO SKCIepuMeHTanbHON ¢usnke 2022 1., 3amava
«DoHapby, MyHKTH NeNe 14,

3aHsaTHE 6.  Uzyuenme 3aBUCUMOCTH repuoaa KojeOaHui JIMHEHKUHA
LUAJIMHIPUYECKON IIOBEPXHOCTH OT PaJinyca €€ KPUBU3HBI
[IpakTukym

3adanue. Onpenennure XxapakTep 3aBUCUMOCTH MEepPHOa KOJICOAH THHEUKH, MOJ0KCHHON
Ha [WJIMHIPUYECKYIO TOBEPXHOCTh, OT PaJNyca KPUBU3HBI TOH MTOBEPXHOCTH.

Obopyoosanue. Habop UIMAMHIPOB pa3HOro paguyca (HampuMep, pa3iIuyHbIC
WINHAPUYECKUE COCYbI), THHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. llpoBogurTcs cepusi NPSAMBIX HM3MEPEHUH 3aBUCUMOCTH
nepuoaa KojieOaHWW JUHEWKH, TOJOKCHHOW Ha NHJIMHIPUYECKYIO TOBEPXHOCTh, OT paauyca
KPUBU3HBI 3TOH MOBEPXHOCTH. VCHONB3yIOTCS METOJbI JIMHEAPU3aUU U Ipauyeckoro aHaiausa



OKCIICPUMCHTAJIbHBIX JaHHBIX.

3ansTue 7. W3yueHue  3aBUCHUMOCTHU aAMIUTATY/IbI Kosie0aHui MPYXUHHOTO
MasTHHKA OT BpEMEHU
[IpakTukym

3a0anue. VI3mMeppTe 3aBUCHMOCTb AMIUIMTYIBI 3aTYXalOUIMX KOJEOaHWH MPYKHUHHOTO
MasiTHUKa OT BpeMeHH. [IpoBepbTe TuUNoOTe3y 00 SKCIOHEHIMAIBHOM XapaKTepe MOJIy4eHHOM
3aBUCHMOCTH.

Obopyoosanue. lpyxuna ot quHaMmomeTpa ¢ npeaenom usmepenui 1 H, rpy3 maccoii 150
T, CEKyHJJOMEp, IITATUB C JaNKOK 1 My(Toii, THHEHKA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS OKCIEPUMEHT IO MPSIMOMY H3MEPEHHUIO
3aBHCUMOCTH aMIUIUTY/bl 3aTYXaIOIMX KOJICOAHWH MPYKUHHOTO MasTHUKA  OT BPEMEHH.
Crpoutcs rpaduk HCCIEIOBAHHOW 3aBUCHUMOCTHUB JIMHEAPU30BAHHOM BHJIE.

3ansatue 8. I3MepeHne akTHBHOTO M PEAKTHBHOTO CONPOTHUBIICHUN KaTyIIKUUHIYKTHBHOCTH
[IpakTukym

3aoanue. Cobepute 3MEKTPUUECKYIO IIEb U3 TOCIE0BATEIIbHO COSIMHEHHBIX PE3UCTOpA U
KaTyIIKH HHIYKTUBHOCTU. [IpoBenuTe nm3mepeHue 3aBUCMMOCTH HAIPSDKEHUS Ha PE3UCTOPE OT
4acTOThl [OJABa€MOr0 Ha 3Ty Lenb HanpspkeHus. [lo MoslydeHHbIM JaHHBIM OIpEAEIUuTe
aKTUBHOE COMPOTHBIIEHHWE U PEAKTUBHOE COMPOTHBIICHHE KATYIIKH WHAYKTUBHOCTH. PaccuuTaiite
WHAYKTUBHOCTH KaTYIIKH.

Obopydosanue. KaTylika WHAYKTUBHOCTH, PE3UCTOP C COIMNPOTUBIECHUEM, OJH3KHUM K
aKTUBHOMY COIPOTHUBIICHUIO KATYIIKHM HMHJIYKTUBHOCTH, COEIUHUTEIbHBIE IPOBOJA, I'€HEPATOP
HU3KOM 4acTOThI, OcUUIUIOrpad Wi BOIBTMETP MEPEMEHHOTO HAMPSHKCHUS.

Kpamxkoe onucanue peutenus. Cobupaercs JNEeKTpUYECKas Lenp u3
MIOCJIEZOBATEIbHO  COEAVHEHHBIX  pE3UCTOpa M KaTymKM HMHIAyKTHMBHOCTU. Ha 3Ty mens
MojlaeTcsi NepeMeHHoe HampsbkeHue. [IpoBoauTcs HW3MepeHHe 3aBUCHUMOCTH HampsyKEeHUS Ha
PE3UCTOpPE OT YAaCTOTHI M10/IaBAEMOI0 Ha LIEMbHANPsOHKeHU  (aMIUIMTyAa  HANpsDKEHUs  Ha
BCEl enu noctosiHHa). [1o HU3KOYACTOTHOM 00MacTH rpaduka ONpeaessieTcs aKTUBHOE
CONPOTHUBIIEHUE  KATYIIKM HWHAYKTUBHOCTH, II0 BBICOKOYACTOTHOW YacTH  ONpPEAEISAETCS
WHJIYKTHBHOCTHKATYIIKH.

3ansarue 9. 3syk. Ocummnorpamma 3Byka. CekTp 3ByKa

Jekyusa «BBengeHue B HKCIEPUMEHTAJIbHYIO aKyCTHKY». BBOASTCS OCHOBHbBIE NOHSTHUS
akyctuku. OOcCyXJIaercs MeXaHHKa paclpoCTpaHEHMs aKyCTHYecKuxX KosiebaHuil. Bpogurcs
MOHATHE TOHA U 00epToHa. OOCYX1al0TCS METO/IbI UCCIIEI0BAHNS 3BYKOBBIX CUTHAJIOB.

[IpakTukym

3aoanue. IlpoBenuTe cepui0 HKCIEPUMEHTOB 10 3allUCH  OCHMIUIOTPAMMU CIIEKTPOB
IJIACHBIX 3BYKOB OJHOM 4YacTOoThl. ONMUIINTE OCHOBHBIE OTJIMYUSA B OCLMILIOTPAMMAax MAJIs
pa3HbIX TJAcHBIX 3BYKOB. OTBeThTE Ha BONPOC, JOCTATOYHO JIM JJIsi ONHCAHUS KakKoro-inbo
3BY4aHUs! OJJHOM JIUIIb CIIEKTPOrpaMMBbI?

Obopydosanue. llepcoHaNbHBI  KOMIBIOTEp € MHUKPOPOHOM WM  cMapToH C
MPEyCTAaHOBJIEHHBIM ITPOIPAMMHBIM 00€CIIEUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcss cepust IKCIEPUMEHTOBIIO MOJTYYEHHUIO
OCLIMJUIOTPAaMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOW 4acTOThl. [IpoBOOWTCS CpaBHUTENBHBIA U
KaueCTBEHHBIN aHAJIN3 OCHUJIOTPAMM U CIIEKTPOB.

Onucanue cxoocell  pabomvl  NPAKMUKYMA: MexyHaponHas ONIUMITHAJA IO
skcniepuMeHTabHON pusuke 2017 1., 3amaua «AKYCTHYECKHE PE30HATOPHI», yacTh Ne 1.

3anstue 10. Crosiune MeXaHMUEeCKUE BOJIHBI

Jekyua «Crosiune MexaHuueckue BOJHB». OOCyKTaeTcsi MeXaHHWKa CTOSYMX BOJH B

OJIHOMEpHOM cpene. PaccMaTpuBarOTCs IpUMEPBI Pa3INYHbIX TPAHUYHBIXYCIOBUH.
[IpakTukym

3aoanue. TlonyiiTe B mpoOUPKY Tak, yTOoOBl OHAa Hayana 3By4arb. lIpoBenuTe M3MepeHHe
3aBUCHMOCTH YacTOThl OCHOBHOT'O TOHA M MEPBOr0 00epTOHA BO3MYIIHOTO CTOJI0A B MPOOHMPKE OT
BBICOTHI 3TOr0 cTOJI0A. J{Is1 M3MEHEeHHsI AJTMHBI BO3AYIIHOTO CTOJI0A 3amoJHsITe MPOOUPKY BOIOM.



Omnpenenute CKOPOCTH 3ByKa B BO3IyXE.

Obopyoosanue: IlepcoHabHBIA  KOMIBIOTEp C€ MHKpopoHOM wiM  cMapTPoH ¢
MPeIyCTAaHOBJICHHBIM IPOTPAMMHBIM OOecrieueHreM, MpoOupKa, Boj1a, TNHEHKA.

Kpamxkoe onucawue  peuieHus. [IpoBoauTcs cepus HKCIIEPUMEHTOB 10
M3MEPEHUI0 aKyCTUYECKOTO CHEKTpa 3BYYaHHUS MPOOMPKH, BO3HUKAIOIIETO MPU BIYBaHUU B HEE
Bo3ayxa. CTpouTcs JIMHEApU30BaHHBIM TIpaduK 3aBUCUMOCTH YacTOTHI OCHOBHOIO TOHA H
nepBoro  o0eproHa OT  BBICOTHI  BO3AYIIHOro croys6a B mpoOupke. [lo momydeHHBIM
JAaHHBIM OIpPEAEISETCS CKOPOCTh 3BYKaB BO3IYXE.

Onucanue cxodceil pabomvl  NPAKMUKYMA: MexayHapoHas ONUMITHAJIA IO
akcniepuMeHTabHON pu3uke 2017 1., 3amaya «AKYCTHYECKHE PE30HATOPHI», 4acTh Ne 2,

3anstue 11. I3smepenue nokasaresns NpeaoMIIeHHUs CTEKIIa
[TpakTukym Ne 1

3aoanue. Onpenenure moka3aresab MPETOMICHUS CTEKIISIHHON TUTACTUHBI.

Obopydosanue. IlpeaMeTHOE CTEKJI0, MUJUIMMETPOBKA, Ja3epHas yKaszKa, JIMHEHKH,
IITATUBHI C JTATKOW U My(TOH.

Kpamkoe onucanue pewenus. IlpoBomuTcss cepusi  IKCHEPUMEHTOB IO U3YUEHUIO
MepeHanpaBiICHUsl Jlyda CBETa, MAJalomero Ha OOKOBYIO MOBEPXHOCTh MPEAMETHOTO CTEKIa, B
3aBUCHMOCTH OT BBIOPAHHOTO yrja majeHus. Belumcisercs mokaszaTellb MpEIOMIICHHs] MaTepuaia
TUTACTHHBIL.

Onucanue cxoocell  pabomvl  NPaKmMuKyma: MexayHapoaHas OJIUMIIMAJA IO
skcriepuMeHTanbHo ¢u3uke 2021 r., 3amaua «OtTpaxkeHue, MPEIOMICHUE U IPOIMYyCKaHHUEY,
nyHKT Ne 4.

[Tpaktukym Ne 2

3aoanue. Onpenenute ¢ MakKCUMaJIbHOM TOYHOCTBIO IMOKa3aTelb MPeOMIICHUs MaTepuana
MIPU3MBI.

Obopyoosanue. Ilpusma, nazepHas yka3ka, TPaHCIOPTHUD, IITATUBHI.

Kpamyxoe onucanue pewenus. IIpoBOIUTCS ONBIT 10 WU3MEPEHUI0 MUHUMAIBHOIO YyIJIA
OTKJIOHEHMS JIa3€pHOrO JIy4a TpPEYrOJIbHOW pPAaBHOCTOpOHHEW mpusmoi. Ilo mosryueHHOMY
3HAYEHUIO yIJIa PaCCUUTHIBAETCA MMOKa3aTeb MPEIOMIICHUS PU3MBI.

3ansatue 12. [TonHOe BHYTpEHHEE OTpaKEHNE
Jexkyus «[Tpumenenue s dexra HOJIHOTO BHYTPEHHET O OTpaKeHHs B
n3MepeHusx». O0cyxaaercs 3Q(EKT MOoIHOro BHYTPEHHEro oTpaxkeHus. ONUCHIBAIOTCS MPUEMBI
10 UCHOJIB30BAHUIO ATOTO 3((PpeKTa mpu NpoBeIeHNH ONTUYECKUX U3MEPEHUH.
[IpakTukym
3aoanue. Onpenenute MoKazaTesb IPEIOMICHUS MaTepUaia IPU3MBbI.
Obopyoosanue. CTEKIISTHHAS IPU3Ma, JIa3epHast yKa3Ka, JJHHEHKa.
Kpamkoe onucanue pewenus. TlpoBoguTcs ombeIT Mo HaOmoaeHH0 3¢pdexTa MoTHOTO
BHYTPEHHETO OTPaKEHUS CBETA, KOTOPBIH pacrpocTpaHseTcs B mpusMe. Vi3MepsroTes mapaMeTpel,
IIPU KOTOPBIX JocTHraercs 3PpQexT. Boraucnsercs mokasarenb MpeJoMIeHUs MaTepHrasa Mpu3Mbl.

Onucanue cxoorcell  pabomvl  NPAKMUKYMA: MexnyHapoaHas OJIMMITHAJIA TIO
akcriepuMeHTanbHol pusuke 2021 r., 3amada «/Iucnepcus», mynkr Ne 1 [16].
3aHsaTHE 13. Tlpoepka (hopmMyIibI TOHKOW  JIMH3bI € ITOMOIIBIO METOo/1a
napajiakca, IpUMEHEHHOTO JUIsl OTPEIETCHNUs TOI0KEHUS H300paXeHus
[IpakTukym

3aoanue. Ompenenure ¢ MakKCUMaJbHOH TOYHOCTBHIO (DOKYCHOE pacCTOsIHHE coOMparoleit
JIMH3BI.

Obopyodosanue. Cobuparoias TMH3a, ONTUYECKask cKambs (JTMOO MEpHAst JICHTAH KPEIUICHUE
TSI TAH3BI), JIBE UTJIBI OT IINPHIA (CO CTOUYCHHBIM OCTPHEM), TUIACTHIINH, TOYSYHbBIH HICTOYHHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaercs u aeMoHCTpupyercs 3¢ddexr mapainiaxca.
N3y4ennslit 3¢ (hexT ncnomap3yeTces A ONpeIeNIeHHs MOJI0KEHU N300paXEHUSI HCTOYHUKA CBETa C
MaJIOM CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 coOuparonieid auH3bl. [10 HECKONBKUM OIbITaM



paccunThIBaeTcsi (POKYCHOE PACCTOSHUE JIMH3BI.
3anstue 14. 3smepenne (HOKyCHOTO pacCTOSIHUS PACCEUBAIOIICH JTUH3BI
[IpakTukym

3aoanue. Onpenenure ¢ MaKCUMAIbHON TOYHOCTHIO (POKYCHOE PaCCTOSIHHE pacCEeUBaIOLIei
JIMH3BIL.

Obopyoosanue. PaccenBaromnias JIMH3a, coOWparomias JWH3a, ONTHYECKas cKambs (100
MepHas JIEHTa U KPeTJIeHUs JUIsl JIMH3), JIUCT KapTOHA, HOXKHUIIBI, TOUCYHbIH NCTOYHHK CBETA.

Kpamkoe onucanue pewenus. O0cyXnarTcs npueMbl U3MepeHus: (POKYCHOTO PaCCTOSHUS
pacceuBatomieid JUH3BI. [IpOBOAMTCS OMBIT MO MOJYYEHHIO JACHCTBUTEIBHOTO H300pakeHHs B
pacceuBarolei JIMH3E yTeM CO3JaHMsl C MOMOIIbI0COOUparoIIeld JHH3bI MHHUMOTO HCTOYHHKA
ISt pacceuBaroei muH3bl. Taxke MPOBOAMTCSA OMBIT MO HAOIIOACHUIO PACXOMASALIETOCS
CBETOBOT'O Iy4Ka, 00pa30BaHHOTO CBETOM, U3JIYYCHHBIM TOYEYHBIM HCTOYHHUKOM U TMPOIIEIIINM
Yyepe3 paccerBaroUlylo JIMH3Y, Ha KOTOPYIO HakieeHa auadparma. [To pesymbraTam morydeHHBIX
HKCIIEPUMEHTOB PACCUMTHIBAETCS ONTHUYECKAs CUJIa PACCEHBAIOIICH JTUH3HI.

3ansatue 15. OnpeneneHue JUIMHBI BOJIHBI JIA3€PHOTO M3JIY4YEHUsI ¢ NoMolibrocxembl FOHra
[IpakTukym

3aoanue. TlpumymaiiTe -SKCIEPUMEHTAIBHYIO YCTaHOBKY, IO3BOJISIONIYI0 HAOIIOIATh
MHTEPPEPEHIIMOHHYI0 KAapTUHY OT CBETOBOTO H3JIydeHus masepa. OmnpenenuTte AIUHY BOJHBI
W3JIyYCHHS JTa3€PHON YKA3KH.

Obopyodosanue. JlazepHast ykazka, HUTKa, GoJbra, OynaBKu, 3KpaH, pyJeTKa.

Kpamxoe onucanue pewenus. JIByMs CBI3aHHBIMH HUTKOW OyJaBKaMH IMPOKAIBIBAIOTCS ABA
OJIM3KOPACTIONOKEHHBIX OTBEPCTUSl B alllOMMHHUEBOM muiieBoi ¢ombre. [lonydeHHble oTBepCTUs
OCBEILAIOTCS JIa3epHBIM ITyyKoM. B mpomieniiem cBete HaOM0AaeTCss MHTEpPEPEeHIIMOHHAs KapTHHA.
Ilo paccTosHUIO MEXAy MOJOCaMU HHTEP(EPEHLUMOHHOW KapTUHBI M PACCTOSIHHIO MEXITY
OTBEPCTHUSAMH B (DOJIBIe paCCUMTHIBACTCS JJTMHA BOJHBI CBETA B JTa3€PHOM ITyUKe.

Onucanue cxooiceii. pabomel NpaKMuKyma: 3aKIIOUUTENBHBIA 3Tal  BCepOCCUICKON
OJIMMITHA/IBI TKOJIBHUKOB 110 puzuke 2000 r., 11 kmacc, 3amaga Ne 1.

3anarue 16. M3yueHue crnekTpa cBeTa pa3iMYHBIX MCTOYHUKOB C MOMOLIbIOAM(PAKIIMOHHON
pemeTKn
[IpakTukym

3adanue. llpuaymaiite, coOepure W ONMIIUTE OKCIEPUMEHTAIBHYIO YCTaHOBKY,
TIO3BOJISFOLIYIO MONYYUTh ONTUYECKUI CIEKTp M3ITydeHHs CBETa pasiM4YHBIX MCTOYHMKOB. [IpoBemure
WCCIIEIOBAHUE CIIEKTPOB MPEIIOKEHHBIX BAM HCTOYHHUKOB CBETA.

Obopyoosanue.  JluppakuvoHHas pemierka, (¢GoHapb €  JaMIoOd  HaKalWBaHUS,
CBETO/IMO/IHBIN OHAPB, Ta30pa3psIHas JIaMIIOUKa, YKpaH, Anadparma, MepHas JICHTA.

Kpamxkoe onucawue  peuleHus. [IpoBoguTcs cepust HKCHIEPUMEHTOB 10
HAOJIOCHUIO ONTHYECKUX CIEKTPOB M3IYYCHUSI HCTOYHUKOB CBETa Pa3HOUM nmpupozsl. [IpoBoaures
CPaBHHUTEIBHBINA U KOTMYECTBEHHBIN aHATN3 dTHX CIIEKTPOB.

Onucanue cxodxceil pabomvl NPAKMUKYMA: MexnyHapoaHas OJIMMITHAJIA TIO
skcnepuMeHTanbHoi pusuke 2018 r., 3agaua «CrexTp».

3andarue 17. UccrnenoBanme 3aBUCUMOCTH MHTEHCUBHOCTH CBEUEHHS CBETOJIUOA0T CHUJIIBI
MIPOTEKAIOILIEr0 Yepe3 Hero ToKa
[IpakTukym

3aoanue. W3MepbTe 3aBHCUMOCTh MHTEHCHMBHOCTH  CBEUYEHHS  CBETOAMOJA OT CHIIBI
MIPOTEKAIOILEro Yepe3 Hero Toka. OnpeaenuTe XapakTep W3MEPEeHHOM 3aBUCIMOCTH.

Obopydosanue. CBeToauon, TOKCMeTp (Wim cMapTGoH C JATYUKOM OCBEUICHHOCTH),
nabopaTopHplii  OnMok mwuTaHuMs (WM ABe  Oatapeiiku  AA, peocTaT U MYJIBTHMETD),
COEIMHUTEINIbHBIE IPOBOJIA.

Kpamkoe onucanue pewenus. ITIpoBOIUTCS SKCIEPUMEHT IO NPSIMOMY H3MEPEHHUIO
3aBHCUMOCTH WHTEHCUBHOCTH M3JyYCHMS CBETOAMOJA OT CHIIBI MPOTEKAIOIIEro 4Yepe3 HEro TOKa.
CrtpownTcs rpaduk momydeHHOM 3aBUCHMOCTH. OnpeaenseTcsi XapakTep 3aBUCUMOCTH.



3ansitue 18. Habmonenue M30UpaTEeTHLHOCTH BHYTPEHHETO dororddexrak
JUITMHE BOJIHBI CBETa
[IpakTukym

3adanue. YcraHOBUTE JBa CBETOAMOAA Jpyr HAmpoTUB japyra. M3yuurte sBieHuE
BO3HUKHOBEHHUSI (POTOTOKA B OCBEUIAEMOM CBeTojuoje. s 3TOro m3aMepbTe 3aBUCHMOCTH CHIIBI
(GoTOTOKA OT HANpPsDKEHHS Ha CBETOJIMOJIE, BBIMOJIHAIOIIEM pOJIb MCTOYHUKA cBeTa. [loBTopute
OTIBIT, IPUMEHSISI B KAYECTBE HCTOYHUKOB CBETA CBETOUO/IbI, IAIOIINE CBET C pa3HbIMU JITMHAMU
BoJIH. OrnpenenauTe YCIOBUS, IPU KOTOPHIX B OCBEIIAEMOM CBETOAMO/IE BO3HUKAET (POTOTOK.

Obopydosanue. Tpu Tapbl CBETOJUOJIOB Pa3HBIX LBETOB (KPAaCHBIC, 3€JICHBIC U CHHUE),
OJIOK MTUTaHUs CBETOAMOa-OCBETUTEIISA, MyJIbTUMETP.

Kpamkoe onucanue pewenus. JIBa cBeTOIMO/la yCTaHABIMBAIOTCA HAPOTUB JPYr Jpyra.
Uepe3 oAMH CBETOAMOJ TMPOIyCKaeTcsi TOK OT HWCTOYHWMKA MHTaHus. M3ydaercs sBieHue
BO3HHUKHOBEHHUS (POTOTOKA BO BTOPOM cBeTouoae. OOHApyKUBAeTCs, 9TO (POTOTOK BO BTOPOM
CBETOJMOJIE BO3HUKAET TOJBKO MPU OCBEIIEHUU €r0 CBETOJUOJIOM C JUIMHON BOJIHBI, MEHBIICH
WA PaBHOM JUTMHE BOJHBI, HA KOTOPYIO PACCUMTAH OCBELIAEMBI CBETOUO/.

Onucanue cxodiceil  pabomvl  NPAKMUKYMA: MexyHapoaHas ONUMIIHUA/A IO
akcniepuMeHTanbHoi pusuke 2020 r., 3agaua «Ontonapay [17].

I[InanupyemMble pe3yJbTaThl 0CBOCHHS Kypca

JIMYHOCTHBLIE PE3YJIbTATHI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpPECaX TPa)kIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJIEHCTBOBATh C COIMAJbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIIUSMU U Ha3HAUCHUEM.

B cghepe nampuomuueckozo eocnumanus.:

c(OPMHPOBAHHOCTh POCCHUMCKOMN I'pakJaHCKON MAECHTUYHOCTH, NAaTPHOTH3MA; LIEHHOCTHOE

OTHONIEHWE K TOCYAapCTBEHHBIM CHMBOJAaM,  JIOCTHKCHUSM
POCCUICKHX y4EeHBIX B 00J1aCTH (PU3UKU M TEXHUKU.
B cghepe oyxosno-upascmeennozo éocnumanus:
C(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMs, ASTHYECKOIO IOBEJCHMS; CIIOCOOHOCTD
OLICHUBATh CUTYAIIHIO u NPUHUMATD OCO3HaHHBIE
pelieHus,  OpPUEHTHPYACh Ha  MOpaJbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B
TOM YHCIIE B JICSITEIHHOCTH YICHOTO;

OCO3HAHME JINYHOTO BKJIA/1a B IOCTPOEHUE YCTOHUYHUBOTO OYIyIIIETo.

B cgpepe acmemuueckozo 6ocnumanusi:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke.

B cghepe mpyoosoeo éocnumanusi:

WHTEpEC K pa3nuyHbIM  chepaM  TpOoPecCHOHATHHON  NIESATEIFHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp OyayIei mpodeccun
Y peaIn30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO M €caMOOOpa30BaHUIO B OOJIACTH (U3UKU Ha
MPOTSHKEHUM BCEH KU3HH.

B cpepe sxonozuueckozo 6ocnumanus:

c(hOpMUPOBAHHOCTh HKOJIOTMYECKOM KYJbTYpBI, OCO3HaHUe r7100aJbHOTO
XapakTepa dKOJIOTUYECKHX MPoOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE NEUCTBUM B OKPY)KAIOUIEH Cpele Ha OCHOBE3HAHUS IeeH
YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA;

pacilipeHue OIbITa AEATEIbHOCTH SKOJIOTHYECKON HAIMpaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUi 1o usmke.



B cghepe yennocmu nayunozo noznanus.:
c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;
OCO3HaHUE IICHHOCTH HAy4YHOW JEeATEIBbHOCTH, TOTOBHOCTH B IPOIECCe M3YUYCHHs (PU3UKH
OCYUIIECTBJISITh MTPOCKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3VYJIbTATHI
Ilo3naBaTebHbIE YHUBEPCAJIbHbIE Y4eOHbIE /1eliCTBHA:
bazoBrie nornueckue JeMCTBUS:

CaMOCTOATEIIHO (bopmMynHupoBaTh u aKTyaJIU3UpOBaTh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACHATh  LEIU  JEATENbHOCTH, 3aJaBaTb ~ IApaMeTpbl M KPUTEPUU  HX
JNOCTHKEHHS,

BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUECKUXSABIICHUSAX;

pa3pabarbiBaTh IUIaH pEIIEHHs] MPOOJEMbl C YUETOM aHAJIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMAaTepHaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OLIEHUBATH COOTBETCTBUE PpE3YJIbTAaTOB LEISAM,
OLIEHUBATh PHCKH MOCIIEICTBUI e TEIFHOCTH;

KOOP/JMHUPOBaTb M BBIIOJHATH paboOTy B YCIOBUSAX pEAJbHOrO, BHUPTYAIBHOIO WU
KOMOWHUPOBAaHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBILIUICHUE [IPU PELICHNUH KU3HEHHBIX POOIIEM.

bazoBeie nccnenoBaTenbCeKue NeHCTBHS:

BJaJIeTh HAayYHOW TEPMHUHOJIOIUEH, KIIOYEBBIMU IMOHATUAMU M METOJaMM (PU3HYECKOH
HAYKH;

BJIaJIeTh HAaBbIKAMHM Yy4eOHO-MCCIIEIOBATENLCKOM M MPOEKTHON JAEATENbHOCTU B O0JIACTH
(GU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOWCKY METOJIOB PELICHHS 3aaad
(U3NYECKOTo coiepKaHus, TPUMEHEHHIO pa3IMYHbIX METO/JOB TO3HAHUS;

BIANETh  BUJAMH  JEATENBHOCTH IO  TIOJYYEHHUIO HOBOTO 3HaHUS, €ro
MHTEpHpeTalyy, Npeodpa3oBaHUI0 U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYallUsiX, B TOM YHCIe
P CO3JJaHUH YUE€OHBIX POEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BBIABUIaTbh
THIIOTE3Y €€ pPEIIeHUs, HAXOAUTh apryMEHTHI /IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHHUS;

aHAJM3UPOBATH TOJTYYECHHBIE B XOJI€ PEUICHUS 3314 PE3yJIbTaThl, KPUTUYECKH OICHUBATH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4X B 00Pa30BATENBHON JESITETHPHOCTH, B TOM
qucie MPU U3Y4eHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIIEHUBATh IPUOOPETEHHBIH OITBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;

YMETh HMHTETPHPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JacTeil; BBIIBUTATh HOBBIC

ujeHu, MpearaTb OPUrHHAIbHBIE TOIXOAbI M PELICHHUS; CTABUTh MPOOJIEeMBl U 3aJauH,

JOTTyCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pab6ora c unpopmanueii:

BJIAJIETh HABBIKAMHU  ITOJTyYCHHSI WHpOpMAIUN ¢bu3nIecKoro CONepKaHUS W3
MCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIIHO OCYILECTBIIATh TMOUCK, aHAINU3, CUCTEMAaTHU3alui0 U
MHTEpIpEeTalnio HHOPMALUY PA3IUYHbIX BUI0B U (JOPM MpEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINH;

UCIOJIb30BaTh CPEJCTBA MH()OPMAIIMOHHBIX M1 KOMMYHHUKALIMOHHBIX TEXHOJIOTUI B PELICHUN
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIMOHHBIX 3a7ad C COOJIIOJeHHEM TpeOoBaHUN
SPrOHOMHKH, TEXHUKH O€30MAaCHOCTH, T'MIHMEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHOH 6€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOrO COAEPKaHMsI B Pa3IMYHBIX JopMaTax ¢ y4eTOM Ha3HAYEeHUs
uHbOpMAlMM M IEJNIEBOM ayqUTOpUH, BBHIOMpas ONTUMAIBHYIO (OpMYy TMpenCTaBICHUS U



BU3YyaJIM3aL1H.
KoMMmyHMKaTHBHBbIE YHUBEPCAJbHbIe y4eOHbIE NeCTBUSA:

OCYILIECTBIIATH OOIIEHNE BO BHEYPOUHO 1€ATEIBHOCTH;

pacrno3HaBaTh IPEANOChUIKM KOH(MIUKTHBIX CUTYAllul U CMATYaTh KOH(IUKTHI; Pa3BEPHYTO U

JIOTUYHO U3JaraTh CBOK TOYKY 3PEHHS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAWBUIYAIbHONPAOOTHI;

BBIOMpATh TEMaTHUKYy U METOAbl COBMECTHBIX ACHCTBUI C y4eTOM OOMIMXHWHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTHUBA,

MIPUHUMATH Lenu COBMECTHOM NeSITeNIbHOCTH, OpraHHU30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUS 0 €€ JOCTH)KEHUIO: COCTABIIATH IIJIaH JEMCTBUM, pacpelensiTh POJIH C
y4€TOM MHEHUN y4aCTHUKOB, OOCYXAAaTh PE3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAKAOT0 yYaCTHUKA KOMAHIbl B OOIINI pe3ysbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLIEHMBAThb HJEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBISATh IIO3UTUBHOE CTPAaTErMYECKOE I[OBEACHHWE B PAa3IMUHBIX CHUTYyalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM.

PeryasiTuBHble YyHMBepcajibHble y4eOHblIe AeiicTBHUSA:

CamMoopranuzarus:

CaMOCTOSITENTLHO OCYIIECTBIISATh TI03HABATENBHYIO JESATEIBHOCTh B 007acTH (PHU3HKH,
BBISIBJISTH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHWs PAacYeTHbIX M KAauyeCTBEHHBIX 3ajay, IUIaH
BBIMIOJIHEHUS]  MPAKTUYECKOM pabOThl € y4eTOM MMEIOLIMXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTEHUN;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

paciiupsATh paMKd Y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM; JAenaTh

OCO3HAHHBIM BBIOOD, ApIrYMEHTHPOBATh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a pEUICHHE; OLIEHUBATh

IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MTPOSIBIIEHUIO 3PYIULIMU B 007aCTH (PU3UKH,IIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIA UHTEJIIEKT:

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B I€ITEILHOCTh,0IICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HaBbIKaMM MTO3HABATENIBbHOM pedieKCHn KaKk 0CO3HAHUS COBEPILIAEMBIXICHCTBUIA U
MBICITUTENIBHBIX TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

UCIOJb30BaTh MPHUEMBI peQIIEKCUU I OLIEHKU CUTYaIlH, BHIOOpPAa BEPHOTOPELICHUS;

YMETb OILICHUBATh PHUCKHU U CBOEBPEMEHHO MPUHUMATD pereHus
M0 UX CHIKEHUIO;

NpUHUMATh ~ MOTHBBI W apryMEHTBl  JIPYITHX TpH aHaM3e  PE3YJIbTaToB
NESITENIBHOCTH;

MIPUHUMATD ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NpUHAMATh  MOTHBBI W apryMEHThl  JPYyrUX TpH  aHauu3e  pe3ylbTaToB
NesITeNIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

[NPEAMETHBIE PE3YJIbTATBI

K xonny 10 knacca oGyuaromumiicss HAy49uTCs:

MMOHUMAaTh  3HAYEHHWE  ONHUCATEIBHOW, CHUCTEMATHU3HUPYIOUIEH, OOBSICHUTEIHPHOU W
MPOTHOCTUYECKON (YHKUUH (U3UUECKOM TEOpUM — MEXaHHMKH, MOJEKYJISIpHOW (u3uku u
TEPMOJAMHAMUKH, POJb (PU3MUECKOW Teopur B (OPMHPOBAHMM TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHPA;



pa3nuyath YCIOBHS NPUMEHHMOCTH HW3YYCHHBIX MOJeNel (PU3MYECKHX Tell U MPOILEeCCOB
(sBIICHU);

pa3nuyarh ycioBus (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH U3YYE€HHBIX (DU3MYECKHX 3aKOHOB,
MOHUMATh BCeoOLIUi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTMPAHUYEHHOCTH HCIIOJIb30BAHMUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUMYECKHE, TEIUIOBbIC, SJIEKTPUYECKHUE MPOLECChl U
SIBJICHUS, UCIOJb3ysl OCHOBHBIE IIOJIOKEHMSI M 3aKOHBl MEXAHHUKH, MOJIEKYJISPHO-KUHETHYECKON
TEOPUH, MOJIEKYJIAPHOU (PU3UKU U TEPMOJIUHAMUKHU, JIEKTPOJAUHAMUKH;

aHAJM3UPOBATh M OOBICHATH (PU3MUYECKHUE SIBJICHUS, UCIOJB3YS OCHOBHBIC IOJIOKEHUS U
(bu3nyecKre 3aKOHbI;

OIUCHIBATH (PU3UYECKUE TTPOLIECCHI U SIBJICHUS, UCTIOIB3Ys HEOOXOAUMBIEC BETMYMHBI;

OOBSCHATH OCOOCHHOCTH TMPOTEKAHHUS H3Y4aeMbIX (PU3UUECKUX SBICHHM; MPOBOAUTH

HCCIIEIOBAaHUE 3aBUCHMOCTH OJIHOM (PM3MUECKO BETMYHUHBI
OT JAPYrod C HCIHOJb30BAHUEM NPSAMBIX H3MEPEHUN, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yAbTATHl MOJTYYCHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIMYUH B BUAE T'PAPHUKOB C
y4eTOM aOCOTIOTHBIX MOTPEIIHOCTEH N3MEPEHUIA, 1eaThbBBIBOABI IO PE3yabTaTaM HCCIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpEHUs (PU3MUYECKMX BEIUYMH, MPH OTOM BBIOMpPATH
ONTHUMAJIBHBIA METOJ U3MEPEHHs, OIECHUBATh AaOCONIOTHBIE M OTHOCUTEIbHBIC MOTPEIIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHI IO IMPOBEPKE MPEIJIOKEHHONW TMIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3HPOBATH MOJYYCHHBIC PE3YNIbTaThl M JENaTh
BBIBOJ] O CTaTyC€ MPEAJIOKEHHOMN TUIIOTE3bI;

coOmofaTh mpaBuia 0€30MacHOro TpyAa NHpU MPOBEIACHUM HCCIEIOBaHUIB  pamKax
MpakTHKyMa u y4eOHO-HCCIIe10BATENBCKOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHNUS;

pelaTh pacueTHbIE 3ajauy C SBHO 3a/IaHHON U HESIBHO 3aJlaHHOM (PM3NYECKON MOJeNbIo: Ha
OCHOBAaHMM aHajlu3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (U3NYECKOM MOJAENTH, OTBeyYarolen
TpeOOBaHUSAM 3a7aud, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (U3HUECKUX
TEOpUN MpPU UCHOJIH30BAaHUU MATEMAaTHYECKHMX METOJOB PEIICHUs 3aJad, IPOBOAMTH pacueThl Ha
OCHOBaHMU UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YNbTATHl U KOPPEKTUPOBATH METO/IbI PEILICHUS
C YYETOM IOJIyYE€HHBIX PE3YyJIbTaTOB;

pelaTh KauecTBEHHbIE 3a/auM, TpeOyrolue MPUMEHEHHUs 3HaHMH W3 pasHbIX DPa3J/eloB
Kypca (U3UKH, a TAaK)Ke UHTETpally 3HaHUM U3 APYTrUX IPeIMETOB €CTECTBEHHO-HAyYHOTO ILUKJIA!
BBICTPAaUBaTh JIOTMUECKYIO0 IEMOYKY pPAacCyXACHMH C OINOpOd Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCMOJIb30BAaTh TEOPETHUYECKHE 3HAHUS Ui OOBSCHEHHMS OCHOBHBIX NPHHIMIIOB pabOTHI
M3MEpUTENBHBIX TPUOOPOB;

aHAJM3UPOBATh U OLIEHUBATH IOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOH JEATEILHOCTH
YEJIOBEKA, CBSA3aHHOW C (PU3MUECKHMMHU TPOIECCaMM, C TO3UIMKA JKOJOTHMUECKOW Oe30MacHOCTH,
IIPEICTAaBICHU O pallMOHAIBHOM IIPUPOAOIOIB30BaHNN, A TaKXEe pPa3yMHOM HCIIOJIb30BAHUU
JOCTIKCHHM HAyKWUW TEXHOJOTUMN TSl TATbHEHUIIIETO Pa3BUTHS Y€JIOBEYECKOT0 OOIIECTBA;

NPUMEHATh Pa3IMyHbIE CIOCOOBI PabOThl ¢ MHGpOpMaLUedl (U3UIECKOTO COAEPKAHHS C
HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMALIMOHHBIX TEXHOJOTUH, IMPU 3TOM HCIOJIb30BATh
COBpeMEHHbIe HH(OPMAIIMOHHbIE TEXHOJIOTUH JIJIs TIOMCKA, MepepaboTKH U MPeIbsIBICHUs y4eOHOM
U HAY4YHO-TIOMYJSApHOW HWHQOpPMALMU, CTPYKTYPHUPOBAaHUS M HWHTEpIpeTanuu HHGOpMaLunHy,
MOJIYYEHHOW M3 Pa3UYHBIX MCTOYHUKOB, KPUTHUECKU aHATU3UPOBATH MOITYYaeMYyI0 WH(OPMAIIUIO
U OLICHUBATh €€ JOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHWW, TaK MU HAa OCHOBE aHaJIM3a
MCTOYHHKA HH(POPMALINY;

MPOSIBIATh ~ OPraHU3allMOHHBIE W [IO3HABATENIBHBIE  YMEHUS  CaMOCTOATEIBHOIO
NpUOOpETEeHUsT HOBBIX 3HAHUH B MPOIECCE BHIMOJIHEHUS IPOSKTHBIX U YU€OHO- HCCIIEJOBATEIbCKUX
pabor;



paboTaTh B TpyIIIE C HCTIOJTHEHUEM PA3IMYHBIX COITUATBHBIX POJICH;

OpOSBIATE MOTHBALMI0O K  Oyaymeil npodeccuoHanbHON — IEATENbHOCTH IO
CHEIHUATBHOCTSIM (PU3UKO-TEXHUIECKOTO TPODUIIS.

K xonny 11 knacca oGydaromuiicss HAy4UTCS:

MOHUMATh POJIb (U3UKH B OSKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBLHOU U
ITUYECKON cepax AesTeIbHOCTH YEOBEeKa, POJb U MECTO (PU3UKU B COBPEMEHHOI HAy4YHOUN
KapTHHE MHUpa, 3HAYCHHE ONMCATENFHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIFHOW U
MIPOTHOCTHYECKON  (YHKIHMK  (U3HYECKOM TEOpUH, POJIb (HU3UYECKOH TEOpuH B
(GbOpMUPOBAHUU TIPEACTABICHUN O (PU3NYCCKON KApPTUHE MUPA, MECTO (PU3NYECKON KapTHHBI
MUpa B 0011EM PsJly COBPEMEHHBIX €CTECTBEHHO- HAyUHBIX MPEJCTABICHUN O IPUPOJE;

pa3nuyath YCJIOBUS TMPHUMEHUMOCTH W3YYEHHBIX Mojeneld (QHU3HMYeCKuX Tel U
MIPOIIECCOB (SIBJICHUN);

pa3nuyath YCIOBHS (TpaHUIBI, 007acTH) MPUMEHHMOCTH HW3YUEHHBIX (HU3UUIECKUX
3aKOHOB, TIOHMMaTh BCEOOWIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

QHAIM3UPOBATh U OOBSICHATH  OJCKTPOMArHUTHBIE, KBAHTOBbIE MPOLECCHl U
ABJICHUS,  UCIOJb3Yysl ~ OCHOBHBIE  IOJIOKEHMSI M 3aKOHBl  AJIEKTPOJAMHAMUKU U
KBaHTOBOU (U3UKH;

OTIHCHIBATH U3yUYCHHbIE (PU3NUECCKHE TPOLIECCHI U SBJICHHUS;

OO0BSACHATH OCOOGHHOCTU MPOTEKAHUS W3YUYCHHBIX (PU3UYECKUX SIBJICHHI; MPOBOIAUTH

UCCJIEJOBAaHUE 3aBUCHMOCTEH (PU3NUYECKUX BEIUUUH
C HCHOJBb30BAaHMEM TMPSAMBIX HW3MEPEHHH, TMpPH O3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yIBTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NIECKUX BEITMYUH B BU/IE TPahUKOB
C yderoM aOCONIOTHBIX TOTPEIIHOCTeH W3MEpEeHMid, JeNaTh BBIBOJBI IO PE3yJIbTaTamM
UCCJIEJIOBAHUS,

MPOBOANTH KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIMYUH, MPU ITOM BBIOUPATH
ONTUMAJIBHBIA METOJI U3MEPEHUSs, OLIEHUBATh A0COJIOTHBIE U OTHOCHUTEIbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOAMTH OMbBITBI IO MPOBEPKE MPEUIOKEHHOM THUIIOTE3bl:  IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh OSKCIEPHUMEHTAIBbHYIO YCTAaHOBKY, AaHAJIM3MPOBATH IOJyYCHHbIE
Pe3yNbTaThl U AeNaTh BBIBOJ] O CTaTyCe MPEAI0KEHHON THIIOTE3bl;

coOmoaTh MpaBuia O€30MacHOro Tpyda MHpU  TMPOBEACHUU  HCCIEIOBaHUN B
paMKax IIPaKTHUKyMa u y4e0HO-HCCIIeI0BATENbCKON JIEATEIBbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYJOBAHUS;

pemaTh pacyeTHbIe 3aJa4d C SBHO 3aJaHHONW W HESIBHO 3a/laHHOW (PU3MUYECKOU
MOJIENBIO;

pelaTh KayeCTBeHHbIE 3ajauu, TpeOyrolue NPUMEHEHUs 3HaHUN U3 Pa3HbIX Pa3/IesioB
Kypca QU3UKH, a TaKKe MHTETPallii 3HAHUNA U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJA: BBICTpaMBaTh JIOTMYECKYIO IIEMOYKY PpACCYXACHHM C OMopold Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUECKUE SIBICHUS;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS [UIsl OOBSICHEHHS OCHOBHBIX IPUHIUIIOB
paboThI H3MEPUTEIBHBIX IPUOOPOB;

AQHAIM3UPOBAaTh M OLEHUBATh TMOCHEACTBHS OBITOBOM M  MPOU3BOACTBEHHOI
NEeSITeIbHOCTH  YellOBeKa, CBA3aHHOM ¢ (U3MYECKMMM IpoleccaMHu, C  MO3UIMH
HKOJIOTMYECKO O€30MacHOCTH, MPEJCTaBICHUH O pallOHAIBHOM IPUPOAOIOIB30BAHUU, a
TaKXK€ Pa3yMHOM HCIOJIb30BAHUM JOCTHXKCHMM HAayKUU TEXHOJIOTMM AJi JalibHEUIEero
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

OPUMEHSATH Pa3InYHbIe CIIOCOObI paboThl ¢ MHpOpMaLKell PU3NUECKOTo CONEPKAHUS
C  MHCIOJb30BAaHMEM  COBPEMEHHBIX  WH(MOPMALMOHHBIX  TEXHOJOTHH, TpU 3TOM
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE TEXHOJOTHH JJIS MOMCKA, MepepadOTKUu H
NpenbsBICHUsT y4eOHONH U HAy4YHO-TIOMYJSPHOM HMH(pOpMAIUHM, CTPYKTYPUPOBAHHUS U
UHTEpIpETalM MHPOPMAINK, TOJYYeHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKU



aHAJTU3UPOBATh MOIYy4aeMylo MH(OPMAIMIO U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEOIMXCS 3HaHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA MH(opMauy;

MPOSIBIISITH
IpUOOpEeTEeHUs] HOBBIX

3HAHUW B MpoIlecce
UCCIIEIOBATEIbCKUX PadoOT;

OpraHu3allMOHHBIC W I[MO3HABATCJIbHBIC YMCHHA CaMOCTOATCIBHOI'O
BBIIIOJIHCHHA  IIPOCKTHBIX U y‘IC6HO'

pa6OTaTB B I'pylII€ ¢ UCITIOJIHCHUCM PA3JIMYHBIX COLIUAJIBHBIX poneﬁ;

IMPOSABJIATH

MOTUBALIUIO K

Oymymieit

CIICOHUaJIbHOCTAM (1)I/I3I/IKO'T6XHI/ILIGCKOFO HpO(bI/IJ'Iﬂ.

npoecCuOHATBLHOM

ACATCIBHOCTHU II0

TemaTnveckoe NJaAHUPOBAHHE Kypca

10 kaace
Ne Haumenosanue pasnena, Ob61ee dopma OnexTpoHHbIE (IIPPOBHIE)
n/m TEMBbI KOJI-BO YaCOB | TPOBEJCHUS 00pa3oBaresibHbIE PECYPCHI
Paznen 1. Mexanuka 20
1. | [TorpemHOCTH 2 Jlexuus, http://school-collection.edu.ru
B OKCIICPUMECHTE npaktudeckoe | https://resh.edu.ru
3aHATHE
2. | OneHka morpemmHocTen 2 Jlexnus, http://school-collection.edu.ru
NPSIMBIX ¥ KOCBEHHBIX npaktudeckoe |https://resh.edu.ru
VU3MEPEHUIN 3aHATHE
3. | Ycpennenue naMepeHui. 1 Jlexuus, http://school-collection.edu.ru
CryJaiiHasmorperHoCcTh npaktudeckoe |https://resh.edu.ru
BaHsATHE
4, | Kugaematuueckue 1 Jlexnus, http://school-collection.edu.ru
U3MEPEHUs JaTbHOCTH npaktuyeckoe [https://resh.edu.ru
noJieTa, pacueT HayalbHOU 3aHsATHE
CKOPOCTH
5. | [pocreiimue 2 Jlexuus, http://school-collection.edu.ru
reOMETPHYUECKUE npaktuyeckoe |https://resh.edu.ru
U3MEpEeHHUs 3ansTue
6. | ['paduku 2 Jlexuus, http://school-collection.edu.ru
HKCIEPUMEHTATbHBIX npaktuueckoe |https://resh.edu.ru
3aBUCUMOCTEMN. 3aHsTHE
7. | O6paboTka 2 Jlexuus, http://school-collection.edu.ru
HEJTMHEHHBIX npaktuyeckoe |https://resh.edu.ru
3aBUCHMOCTEH: 3ansTue
JIMHEeapHU3aIusl,
NOJICYET IJIOIIAAN
o rpaukom,
HOCTPOCHHE
KacaTeJIbHbIX
K rpaduxy
8. | Usmepenue 2 Jlexmus, http://school-collection.edu.ru
3aBUCHUMOCTH npaktuyeckoe [https://resh.edu.ru
KOODP/IMHATHI IPaHUIIBI 3ansiTue
00JacTi HAMOKAHHSIOT
BPEMCHHU.
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JInHeapuzanusa3aBUCUMOCTH

9. | U3yuenue ynpyroro Jlexuwus, http://school-collection.edu.ru
rEcTEpe3nca npaktudeckoe [https://resh.edu.ru
3ansitue
10.| HaxoxneHne Macchl Jlexnus, http://school-collection.edu.ru
JMHEWKH | MIIpHUIA C npaktuyeckoe [https://resh.edu.ru
MIOMOILIBIO 3aHsTHe
ypaBHOBEIIMBAHUS
pbluara
11.| U3mepenue Jlexuwus, http://school-collection.edu.ru
ko3 dunreHTa npaktudeckoe [https://resh.edu.ru
YHEPreTUYECKUX MOTEPhIPU 3ansTue
OTCKOKE LIapuKa
OT MOBEPXHOCTH
Paznen 2. MoJexkysipHas ¢pusuka u
TepMOJIMHAMHKA
1. | Onpenenenue Jlekuus, http://school-collection.edu.ru
TEIJIOEMKOCTH npaktuueckoe [https://resh.edu.ru
TBEPJIOTO Telia 3ansTHe
2. | U3mepenue Jlekuwus, http://school-collection.edu.ru
TEMITEPATYPhI PYK npaktudeckoe |https://resh.edu.ru
AKCIEPUMEHTATOPA 3anstue
¥l IABJICHUSI, KOTOPOE
MOT'YT CO3/1aTh
€ro JITKHE
3. | DddexTuBHBIIH Jlexuus, http://school-collection.edu.ru
K03 GurEeHT npaktuueckoe |https://resh.edu.ru
KECTKOCTH CHCTEMBI. 3aHsTHE
Omnpenenenne moayisitOnra
TPOBOJIOKH
C MOMOIIBIO phIYara.
Omnpenenenue npexaena
ynpyroi nepopmanuu
4. | U3mepenue Jlexuus http://school-collection.edu.ru
k03 durreHTa https://resh.edu.ru
MIOBEPXHOCTHOTO
HATSHKEHUS] METOJIOM
OTpbIBa
5. | OnpenerneHnue TOUKUPOCHI npaktuueckoe | http://school-collection.edu.ru
3aHSTHE https://resh.edu.ru
6. | 3HaKOMCTBO npaktuyeckoe | http://school-collection.edu.ru
C DJIEKTPUYECKUM 3aHATHE https://resh.edu.ru
KOHJICHCATOPOM
Pa3nen 3. DileKTpoAHHAMUKA.
1. | U3ydenue mpoiiecca pa3psaaku Jlexuus, http://school-collection.edu.ru
KOHJIeHCcaTopa npaktuueckoe |https://resh.edu.ru
3aHsTHE
2. | Onpenenenue npaktuueckoe | http://school-collection.edu.ru
YIEITBHOTO 3aHATHE https://resh.edu.ru
ConpoTtusieHus Marepuaina
IPOBOJIOKU
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3. | U3mepenue BObT- 2 Jlexuus, http://school-collection.edu.ru
aMIIePHOI npaktuyeckoe [https://resh.edu.ru
XapaKTePUCTHKH 3aHATHE
HOJTYTIPOBOJTHUKOBOT'O
pi1; (001 ¢}

HTtoro 34
11 kaacc
No HaumenoBanue pasnena, O6mee dopma DnekTpoHHBIE (IU(PPOBHIE)
/i TEMBbI KOJI-BO YacOB | TIPOBEACHUS 00pazoBaTelIbHbIC PECYPCHI
Pa3znen 1. JnekTpoguHamuka 10

1. | OueHka BETHYMHBI 2 Jlexnus, http://school-collection.edu.ru
TOPU30HTAILHOM npaktudeckoe | https://resh.edu.ru
COCTaBJISIFOIICH MarHUTHOM 3aHSITHE
WHIyKIIHUMarHUTHOTO
1oJist 3eMJIu

2. | U3mepeHue 3aBUCUMOCTH 2 Jlexnus, http://school-collection.edu.ru
BEJIMYMHBIMArHUTHOM npaktuyeckoe |https://resh.edu.ru
WHIYKIIHH MArHATHOTO TIOJISI BaHSATHE
MarHuTa OT PacCTOSHHS

3. | Habnronenue 2 Jlexuus, http://school-collection.edu.ru
MarHUuTHOTO npaktudeckoe |https://resh.edu.ru
rHCTepe3uca BaHsATHE

4. | U3yueHue paboOTHI 4 Jlexnus, http://school-collection.edu.ru
NIEKTPOBUTATENS U npaktuueckoe |https://resh.edu.ru
JIMHAMO-MAIIIHHbBI 3aHATHE

Paznen 2. Konebanusi u 19
BOJIHBI

1. | U3y4eHue 3aBUCUMOCTH 2 Jlexuus, http://school-collection.edu.ru
neproja KojaeOaHui JTMHEHKN npaktudeckoe | https://resh.edu.ruhttp://school-
Ha [IMJIMHAPHYECKOM 3aHATHE collection.edu.ru
MOBEPXHOCTHU https://resh.edu.ru
OT pajuyca ee
KPHUBU3HBI

2. | NU3ydeHue 3aBUCUMOCTH 2 Jlexnus, http://school-collection.edu.ru
aAMIUTUTY/IBI KOJIeOaH it npaktuueckoe |https://resh.edu.ru
PYKHHHOTO MasiTHUKAOT 3aHsTHE
BpEMEHHU

3. | U3mepenne ak THBHOTOU 2 Jlexnus, http://school-collection.edu.ru
PEaKTUBHOTO npaktuueckoe |https://resh.edu.ru
CONPOTHUBIICHUI 3ansatue
KaTYIIKA
WHIyKTHUBHOCTH

4. | Beenenue 1 Jlexrus, http://school-collection.edu.ru
B 9KCIIEPUMEHTAIBHYIO npaktuyeckoe |https://resh.edu.ru
AKyCTUKY 3aHdaTue

5. | OcumtorpaMma u 1 Jlexuus, http://school-collection.edu.ru
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CIEKTP IIIaCHBIX npaktuyeckoe |https://resh.edu.ru
3BYKOB 3ansitue
6. | Crosgune MEXaHUYECKHE 1 Jlexnus, http://school-collection.edu.ru
BOJIHBI npaktuyeckoe [https://resh.edu.ru
3aHsTue
7. | U3y4yenue criektpa 1 Jlexuwus, http://school-collection.edu.ru
3ByKa JINHEHHOTO npaktudeckoe [https://resh.edu.ru
pe3oHaTopa 3ansitue
8. | Usmepenue nokazarens 1 Jlexuwus, http://school-collection.edu.ru
peIOMIICHUS npaktudeckoe [https://resh.edu.ru
IJIOCKOIAPAIIIETbHON 3ansitue
TUIACTUHBI
9. | U3mepenue noka3zares 1 Jlekuwus, http://school-collection.edu.ru
PEIOMIIEHHUS TIPU3MBI I10 npaktudyeckoe |https://resh.edu.ru
MHHHAMAJILHOMY YTy BansTHe
OTKJIOHCHHS JIA3EPHOTO JIyJa
10.| IIpumenenue addekra 1 Jlekuwus, http://school-collection.edu.ru
IOJIHOTO BHYTPEHHETO npaktuyeckoe |https://resh.edu.ru
OTpaKEHUS 3anstue
B M3MEPEHHSIX
11.| U3mepeHue okaszaress 1 Jlexnus, http://school-collection.edu.ru
IPEJIOMIIEHHUS TIPU3MBI C npaktuyeckoe https://resh.edu.ru
HIOMOIIBIO HAOJIOICHHS yTITa BansTHe
MOJTHOTO BHYTPEHHETO
OTpaXKEHUS
12.| IIpoBepka popmyJibl 1 Jlexuus, http://school-collection.edu.ru
TOHKOM JTMH3BI npaktudeckoe |https://resh.edu.ru
C IOMOIIBIO METO1a 3ausgrue
napaJuiakca
13.| U3mepenune pokycHOTO 2 Jlexuus, http://school-collection.edu.ru
pacCTOSIHUS PacCEHBAOIIEH npaktryeckoe [https://resh.edu.ru
JIMH3bI 3ansiTue
14.| OnpeneneHue JIMHBI BOJTHBI 2 Jlexnus, http://school-collection.edu.ru
Ja3epPHOTO U3ITYUCHHS C npaktuueckoe |https://resh.edu.ru
nomoibtocxemsl FOHra 3ansiTue
Paznen 3. KBanToBas 5 http://school-collection.edu.ru
(pusuka. https://resh.edu.ru
HTtoro 34
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