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O6cyxnena Ha 3acenanuu Kadenpbl GU3UKUA, METOIUKY [IperoJaBaHust (PU3UKH U MATEMATUKH,

UK
« j » ¢4 2012_ I., IPOTOKOI Ne ﬁ 2
2

3aBeyromuit kadepoit X 6«,«/@ éészu@ « _'//»’ 5)47 2OIZ T.
(#éAmmmch) (3aB. kadenpoit) (mara)

Pacemotpena u o106peHa Ha 3aceJaHuH Y4EHOro coBera daKyIbTeTa MaTeMaTHKH, HHPOPMATHKU U
Gusmxu «02» _ J4¥ 2019 r., mporokon Ne '

[Ipencenarens y9EHOTO COBETA C”\ﬁ, ek AM. \ / Wiy =0y 2019 1.
[ (ffonmuce) (mata)

VYr1Bepxaena Ha 3acenanuu yuéHoro coera @I'b0Y BO «BI'CITY»
«3{» 05 201Y r.,nporokonNe 70

OT™MeTKH 0 BHECEHHH U3MEHEHHH B nporpamMmmy.

JIncT usMenenuii Ne

(moamnuce) (pyxoBomutens OITOIT) (mata)
Jlucr mamenermit Ne

(moanuce) (pyxoBoznutens OITOIT) (nara)
JIuct uamenenuit No

(noxmnuce) (pyxoBozurens OITOIT) (mara)

PaspaGoTunkm:

Honckosa Enena BinaguMupoBHa, ZOUEHT Kadeapbl METOAUKH IPENOAaBAHUS MATEMaTHKHU U
¢bwm3uku, UKT,

Kneserosa TaThsiHa BaneHTHHOBHA, OLEHT Kadeapsl METOAUKHY IIPEII0laBaHus MaTEMAaTHKHU U
¢busuxu, UKT,

[Tonsx Harams @enopoBHa, TOMEHT Ka(eapsl METOIUKHY IIPETIOIaBaHKsT MATEeMAaTUKU U (QHU3UKH,
HKT.

[porpamma mucturinEb! « [IIKONBHBINH (GU3HYECKUI SKCIIEPUMEHT» COOTBETCTBYET TPEOOBAHUAM
®I'OC BO no nanpasnennio moarotoeku 44.03.05 «Ilegarornueckoe obpaszosanue (¢ aByms
po(UISIMH TOATOTOBKH)» (YTBEPXKAEH NprKazoM MuHHCTEpeTBa 00pa3zoBanus U Hayku PO or 22
despans 2018 r. N 125) u 6azoBomy yueOHOMY TUTaHy 110 HampasiieHUIO oAroToBku 44.03.05
«Ilenarorngeckoe o6pazoBanue (¢ AByMs IpOGUIISIME TOATOTOBKH)» (Ipoduin «MaTeMaThKay,
«Dusukay), yreepkaéaHoMy Yuénsm coperom @I'BOY BO «BI'CITY» (ot 31 mas 2019 1.,
nportokos Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

(DOPMI/IpOBaHI/Ie OIlbITa pcain3allun TEXHOJIOTHI IMPOBCACHUA IHKOJBHOI'O (bl/ISI/I‘ICCKOFO
9KCIICPUMCHTA.

2. Mecto aucuuminnsl B ctpykrype OITOII

Hucuumumza « 1 IkonpHbIi GU3NUIECKU SKCTIEPUMEHT» OTHOCUTCS K BAPUATUBHOM 4acTH
0J10Ka TUCLMITIMH.

Jlnst ocBoeHus aucuuiuinabl «LKonbHbIH pr3ndeckuil SKCIepUMEHT» 00yJaroImuecs
UCTIONB3YIOT 3HAHUS, YMEHUS, CIOCOOBI NESTeIbHOCTH U YCTAaHOBKU, C(POPMUPOBAHHBIE B XO/I€
W3Y4YECHHs] JUCHUILINH «MUKpPO3JIEKTPOHUKA», «PaguoTexHuka», « JNeKTPOTEXHUKAY,
MIPOXOXKICHUS MTPAKTUKHU «YueOHast (IPOEKTHAs) MPAKTUKAY.

OcBoeHne JaHHOM TUCLMIUIMHBI ABJSETCA HEOOX0IMMOM OCHOBOM /IS TOCIIEAYIOIIETO
U3yYeHUs TUCIUIUIHH «AKTyalbHbIE IPO0IeMbl (pU3HUecKOro 00pa3oBaHus, K ACTPOHOMHUS,
«/HHOBaLIMOHHBIE TEXHOJOTHH 00yueHus pusnke», «cropus ecTecTBO3HAHUSA U TEXHUKWY,
«Metozbl M TEXHOJIOTUH pelieHus pusndeckux 3agauy», «Pusuka koiaedanuin», «Pusuka
HEPAaBHOBECHBIX CUCTEM», « PU3HKa A/Ipa U IEMEHTapHbIX YaCTHUI, « DJIIEKTPOHHBIE ITPOLIECCHI B
TBEPAbIX TENaX», NPOXOXKAeHUs pakTuk «lIpenaunnomuas npakTuka», «YuedHas (MeTouyecKas)
IIPAKTHKAY.

3. Ilnanupyemble pe3ybTaThl 00y4eHUsI

B PE3YIbTAaTC OCBOCHUA NJUCHUIIJIMHBI BBIITYCKHHUK JOJIKCH 06J18.IlaTL CJIeAyronumMu
KOMIICTCHI UMM

— BIIQJICET CUCTEMOH 3HaHMI O (PyHIAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX U TEOPHUSIX,
METO/IaMU OpPTraHU3aIMK U IIOCTAHOBKU (PM3UUECKOTO HKCIIEPUMEHTA, TEOPUEH U IPAKTUKOM
opranm3anuu usudeckoro oopazosanus (ITKP-2).

B pe3yJbTaTe H3YYCHUHA TUCIHUIIJINHBI oﬁyqamumﬁcﬂ HOJIZKECH:

3HAMmMb

- YCTpOﬁCTBO U IPpUHIUIT JEHCTBUSA O60py,HOBaHI/I$I JJIA IKOJIBHOT'O (bH3HqCCKOFO
SKCIICPUMCHTA,

— NOCJICAOBATCIIBHOCTL ACATCIIBHOCTHU YUUTCIIA IIPU OpraHru3aliu U MMOCTAHOBKE IIKOJIBHOI'O
q)mnqecxoro OKCIICPUMCHTA,

ymembp
— MPOBOAUTH IEMOHCTPALIMOHHBINA AKCIIEPUMEHT C LIENbI0 U3YUYEHUS (PU3UUECKUX
MPOLECCOB, SIBJIECHUNA U 3aKOHOB;
— MIPOEKTUPOBATh 0OPa30BATENbHBIN MpOIlecC, OPUEHTHUPOBAHHBIN Ha TOCTHKEHUE 1IeTIeH
HIKOJIBHOTO (PU3NYECKOT0 00pa30BaHus;

é1a0emo

— IIpYeMaMHu MOHTaxa y4eOHBIX IKCIIEPUMEHTaIbHbIE YCTAHOBOK M CPEICTBAMU
MOBBIIICHHS HATJISTHOCTH IEMOHCTPAIUi TTPH OPTaHU3aIMN IITKOJIHFHOTO (PU3HUECKOTO
HKCIIEPUMEHTA;

— IpreMaMu TPOCKTUPOBAHKS U MIPOBEJICHUS YICOHBIX 3aHATUN 1O (PU3HKE C
UCIIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO DKCIIEPUMEHTA C Y4ETOM BO3PACTHBIX OCOOCHHOCTEN
YYaIUXCsl U YPOBHS U3yUeHUs YI4eOHOT0 MaTepuara.



4. O0béM AUCHUNJIMHBI U BHAbI Y4eOHOI padoThI

. Bcero CemecTpbl
Bun yuebHoit paboThl HACOR 3
AYyIUTOpHBIE 3aHATHS (BCEro) 28 28
B toM uucne:
Jlexuuu (JI) - -
[Tpaktrueckue 3ansatus (113) — —
JlabopaTopHbie padoTsl (JIP) 28 28
CamocrosiTeibHas padora 44 44
KonTpoub — —
Bua npomMeXyTo4HOM aTTecTaluu 34
OO6m1ast Tpy10€MKOCTh 4achl 72 12
3a4€THBIE CAMHUIIBI 2 2

5. Conepikanue TUCHUIITHHBI

5.1. Conep:xanue pa3aesioB JUCUUIIIHMHBI

Ne HaumenoBanue paznena
n/n JUCLHUTIIIUHBI

Coneprxkanue pasjesna TUCIUILUIUHbBI

1 | Teopernueckue OCHOBBI
OpraHHU3aIK U IPOBEICHUS
HIKOJIBHOTO (PH3HUECKOTO
JKCIIEPUMEHTA

Meronvka 1 TEXHMKA OpraHU3alyy U IPOBEACHUS
LIKOJIBHOTO IEMOHCTPALIMOHHOIO SKCIIEPUMEHTA I10
¢uszuke. [IppmeneHne B MIKOJIHHOM (PH3HUECKOM
HKCIEPUMEHTE IEKTPOU3MEPUTEIbHBIX TPUOOPOB;
BBINIPSIMHUTENEH; TPaHCPOPMATOPOB; TPOCCETHHOMN
KaTYIIKW; HACOCOB M NMPHOOPOB Ul U3MEPEHUS IaBICHUSI.

2 | IlpakTika opraHu3amnuu
IPOBEIEHUS LIKOJIBHOTO
JIEMOHCTPAIIMOHHOTO
HKCIIEPUMEHTA

CpenctBa 1 crtocoObl MOBBIIIEHUS HATISAHOCTH
HIKOJIBHOTO IEMOHCTPALIMOHHOTO KCIIEPUMEHTA.
[udpoBbie TEXHOIOTHU B HIKOJILHOM (PU3HMUECKOM
skcnepuMmenTte. KomnbrorepHas gatunkoBasi cuctema L-
MUKPO. [TpakTHKyM MPOEKTUPOBAHUS U PeATU3AIIUN
y4eOHBIX cuTyaruii mo ¢pusuke. CrucreMa moJAroToBKU
YYaIuXxcs K BBIMOJHEHUIO SKCIIEPUMEHTAIBHBIX 3aJaHUN
1o u3uKe Ha rOCYJapCTBEHHON UTOTOBOM aTTECTAIIMH.

5.2. Kotu4ecTBO 4acoB ¥ BU/IbI YUeOHBIX 3aHATHI 110 pa3aesiaM I1CHUILTHHbI

Ne HaumenoBanue pasziena
/1 TV CITATIIMHEBI

Jlek. [Ipakr. JIa0. CPC Bcero
3aH. 3aH.

1 | Teoperuyeckre OCHOBBI
OopraHu3ali U IPOBCIACHUSA
MIKOJBHOTO (PU3HUECKOTO
IKCIIEPUMEHTA

— — 14 22 36

2 | IlpakTuka opraHuszanuu
MPOBEJCHUS IIKOJIBHOTO
JEMOHCTPALIMOHHOTO
JKCIIEpUMEHTA

6. IlepeyeHb OCHOBHOI M JONIOJHUTE/IBLHOM Y4eOHOM JTUTEPATYPHI

4




6.1. OcHoBHas tUTEpaTypa

1. Meroauka o0yuenus ¢pusuke. LLIkonpHBIN GU3NISCKUN IKCTIEPUMEHT [ DJIEKTPOHHBIN
pecypc]: yae6noe mocobue / E.B. Jlonckosa, T.B. Kneeroa, A.M. Kopotko, H.®. TTonsax. —
DNEKTPOH. TEKCTOBbIE NaHHble. — Bonrorpan: Bonrorpaackuii rocyaapcTBeHHBIH COLMATBHO-
nenarornyeckuii yausepcuret, «llepemenay, 2018. — 143 ¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/74235.html.

6.2. lonoTHUTEIbHAS JIUTEPATyPa

1. IIpossnenkoBa JI.A. Texnonorus popMupoBaHus ACHCTBUN 110 TPUMEHEHHUIO B PEATbHBIX
CUTYaIIUAX JIEMEHTOB (DU3MYECKHUX 3HAHUHN [ DIIEKTPOHHBIN pecypc] : pabodas TeTpaas s
6akanaBpoB HanpasieHus 050100 «Ilemarornueckoe oobpazoBanue» / JI.A. IlposHeHkoBa. —
DeKTpoH. TeKCTOBbIE fanHble. — M. : [Ipomereit, 2016. — 60 ¢. — 978-5-9907452-8-5. —
Pexxum noctyma: http:// www.iprbookshop.ru/58206.html.

2. Teopus u Meronuka o0y4deHus Gu3nKe B CpeaHel mkoie. M30paHHbie BOIPOCHI.
[konpHBIN (PU3HUECKUN IKCIEPUMEHT B YCIOBHIX COBPEMEHHOM MH(OPMAIIMOHHO-
00pa3oBaTeNbHOM cpebl [ DIeKTPOHHBIN pecypc]: yueOHO-MeToguIeckoe mocooue / OCrieHHUKOBA
E.B., OcnennukoB H.A., AatonoBa JI.A., OcierHukoB A.A.; moxa o6ml. pea. E.B. OcieHHKOBOI;
[lepm. roc. ryMaHuT. niefl. yH-T. — DJEKTPOH. TeKCTOBbIC naHHbIe.— [lepmb, 2013. — 357 c. - Pexum
nocrymna: http://www.iprbookshop.ru/32101.— DBC «IPRbooksy, o mapoiito..

3. Iomsx H. ®@. Meroanka oOyueHus pemeHnio (pU3nuecKux 3aad 1mo dJIeKTPOInHAMHKE
[DnexTpoHHBIH pecypc]: yueoHoe nocobue / [Tonsx H.®., @ununmnosa E.M. —
DneKTpoH.TeKCTOBbIE JaHHbie. — Bonrorpaa: BI'CITY, 2016. — 78 ¢. — Pexxum noctyna:
http://www.iprbookshop.ru/44315. — 3BbC «IPRbooksy, 1o mapoJito.

7. Pecypcnl UnTEepHeTa

[epeuens pecypcoB MHTepHETA, HEOOXOUMBIX JJI OCBOCHHUS JUCIIUTUINHBIL:

1. Dnexrponnas oubnmoreunas cucrema IPRbooks. URL: http://iprbookshop.ru.

2. Equnas xomnexius nudpoBsix oOpazoBarenbHbix pecypcoB. URL: http://school-
collection.edu.ru.

8. UH(popManmOHHBIE TEXHOJIOTHH M NIPOrPaMMHOe ol0ecreyeHune

[lepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO Mpoliecca M0 AUCIUILINHE, BKIII0Yas IepedeHb MpOrpaMMHOro o0ecreueH st u
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU HEOOXOIUMOCTH):

1. ITakeT OpHUCHBIX TPOTPaAMM.

2. Ocrad (mporpamma J1j1s1 OITUYECKOTO PacO3HABaHUsI TOKYMEHTOB).

3. IlporpamMMHoe obecrieueHue AJisi KOMMYHHKAIUH.

4. TIporpamMmMmHOE 0O€cTICUeHHE JIJIs1 MHTEPAKTUBHOU JTOCKHU.

9. MarepuabHO-TeXHUYeCKas 0a3a

Jlst mpoBenieHrs y4eOHbBIX 3aHATHN 110 auciuruiiae «IkombHbIN hu3ndecKkuit
HKCIIEPUMEHT» HEOOXOAMMO CIIEaYIOlIee MaTepUaIbHO-TEXHUIECKOE 00ecieueHue:

1. Aynuropuu AJis MPOBEAEHUS J1aOOpaTOPHO-MIPAKTUUECKUX 3aHATUHN (KOMITbIOTEPHBIN
KJ1ace).

2. Ayautopuu Ui IPOBEAEHUS CAMOCTOATEIbHOU pabOThl CTYJIEHTOB C JIOCTYIIOM K CETH
WNurepHer.



10. MeToauveckue yKazaHus IJis1 00y4aOIIMXCS 110 OCBOCHUIO THCUUIIMHBI

Jucuunnuna «LxonpHbIN HU3HUECKUl SKCIIEPUMEHT» OTHOCUTCS K BAPUATHUBHOW YacTu
O5oka quctuIuIvH. [IporpaMMol AUCIUIUIMHBI TPEAYCMOTPEHO MPOBEACHUE TA00PaTOPHBIX PadoT.
[TpomexxyTouHasi aTTecTalus MpoBOAUTCS B (popme 3aueTa.

JIaboparopHast paboTa mpeacTaBiseT co00i 0coObIi BU HHIUBUIYATbHBIX MPAKTUYECKUX
3aHATUN 00YYaIOIINXCs, B XO/I€ KOTOPBIX UCIOJIb3YIOTCS TEOPETUUECKHE 3HAHUS Ha TPAKTHKE,
NPUMEHSIOTCS CIIEIMaIbHBIC TEXHUYECKHE CPEACTBA, Pa3IMYHble HHCTPYMEHTHI U 000PY/OBaHUE.
Takue paGoThl pu3BaHbl YIIIyOUTH MpodeccrnoHalbHbIe 3HaHUS 00yJaromuxcs, copMupoBaTh
YMEHUS ¥ HaBBIKHU MPAKTHYECKON pabOThI B COOTBETCTBYIONIEH oTpaciu HayK. B mporecce
1abopaTopHOit paboThl 00YYArOIIMICA U3YyYaeT MPAKTUUYECKYI0 Pealn3aluio0 TeX WU HHBIX
IIPOLIECCOB, COMOCTABIISIET ITOJIYYEHHBIE PE3YJIbTATHI C MI0JIO)KEHUSIMU TEOPUH, OCYILIECTBIISIET
MHTEPIIPETALMIO PE3yIbTaTOB pabOThI, OIICHUBAET BO3MOXKHOCTh TPUMEHEHUS ITOJIyYeHHbBIX 3HAHUN
Ha MPaKTHUKE.

[Ipu moAroToBke K J1abopaTOpHBIM paboTaM ciaelyeT BHUMATEIbHO 03HAKOMUTHCS C
TEOPETUUYECKUM MaTEpPHAJIOM 110 U3y4aeMbIM TeMaM. Heo0XoauMbIM yCII0BHEM JIOMYCKa K
1ab0paToOpHBIM paboTaM, MPEeANoIaraloiiuM UCIOIb30BaHUEM CIIEIMATILHOTO 000PYAOBAHUS U
MaTepuasoB, SIBISETCS OCBOCHHUE MPaBui 0€30I1aCHOIO MTOBEAECHHUS IIPU IIPOBEICHUU
COOTBETCTBYIOIIUX padboT. B xoae camoil paboTel HEOOXOIUMO CTPOTO MPHUIECPKUBATHCA IIJIaHA
paboThI, MPeI0KEHHOTO TpenoiaBareiaeM, (GUKCUPOBATh IPOMEKYTOUHBIC PE3YIIbTAaThl PAOOTHI
JUIsL 0TYeTa 1o JabopaTopHOil paboTe.

KoHnTpo:b 3a kauecTBOM 00yueHUs U X0/10M OCBOEHUS AUCLUILIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHIOBON CUCTEMBI TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MIPOMEXKYTOYHOM aTTecTaluu
cTyaeHToB. PeliTunroBas cuctema npeanonaraet 100-6aibHy 0 OLEHKY YCIIEBAEMOCTHU CTYI€HTa
1o y4eOHOM TUCIUIIMHE B TeUeHUE ceMecTpa, 60 u3 KOTOPHIX OTBOJUTCS HA TEKYIIUNA KOHTPOJIb, a
40 — Ha MPOMEKYTOYHYIO aTTECTALMIO IO AuciuiunHe. Kpurepuanpaas 6a3a peiTHHTOBOM
OILICHKH, TUTIOBBbIE KOHTPOJIbHBIE 33JaHUSI, & TAK)KE METOIMYECKUE MATEPUAIIBI 10 UX MPUMEHEHHUIO
OnucaHbl B QOHIE OIIEHOYHBIX CPEJCTB M0 TUCIHILINHE, SBISIOMEMCS TPUIOKEHUEM K JTaHHOU
porpamme.

11. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOMH padoThl

CamocrosTenbHas paboTa 00y4aroLIXcs SBISETCS HEOThEMIIEMON YacThIO Mpoliecca
oOyuenwus B By3e. [IpaBuibHast OpraHu3anust CaMOCTOSTEILHON paOOTHI TIO3BOJISIET 00YYAFOIIIUMCST
pa3BUBaTh YMEHHUS U HaBbIKM B YCBOGHUH U CHCTEMaTHU3allUU PUOOPETaeMbIX 3HAHUH,
o0ecrieynBaeT BHICOKUI YPOBEHD YCIIEBAEMOCTH B IEPHO 00yUEHHUsI, CIOCOOCTBYET
(OpMHPOBAHNIO HABBIKOB COBEPLICHCTBOBAHMS TPO(ECCHOHATILHOIO MacTepCTBa.

CamocrosTenbHast paboTa 00yyarouxcs BO BHEAY JUTOPHOE BpEMSI BKIIIOYAET B ce0st
MOJTrOTOBKY K ayJMTOPHBIM 3aHATHSIM, a TAKXKE U3YYEHUE OTAEIbHBIX TEM, PACIIUPSIOIINX U
YTITyOJISFONINX TPEICTABICHUS 00YJIaIONIMXCS TI0 pa3/iesiaM H3y4aeMor JUCIHUIUIHHEIL. Takas
paboTa MOXeT IpernonaraTb NpopadoTKy TEOPETUUECKOI0 MaTepHraia, padoTy ¢ HayqHOMH
nI/ITepaTypoﬁ, BBITIOJTHCHUC MMPAKTUYCCKHUX SaﬂaHHﬁ, IMOATOTOBKY KO BCEM BHJaM KOHTPOJIbHBIX
UCTIBITAHUH, BBITIOJTHEHUE TBOPYECKHUX PadoT.

Y4eOHo-MeTonYecKoe 0OecTieyeHe sl CaMOCTOSITENIbHOM paboThl 00ydaromuXcs 1Mo
JUCLUIUIMHE TPEICTaBIECHO B paboyeil mporpaMMe U BKJIIOYaeT B ceO:

— PEKOMEH/IyeMYI0 OCHOBHYIO H JJOIIOJTHUTEIBHYIO JTUTEPATYPY;

— UH(OpMaIIMOHHO-CIIpaBOYHBIE U 00pa3oBaTesibHbIe pecypchl MHTepHeTa;

— OLICHOYHBIE CPEJCTBA ISl MPOBEECHNS TEKYIET0 KOHTPOJISI U IPOMEKYTOUHOU
aTTeCTalluy MO AUCLUILINHE.

KoHkpeTHbIe pekOMEHIAIMH 110 TUTAHUPOBAHHIO U TIPOBEICHUIO CAMOCTOSATEIBHOM paboThI
no aucuuiuinHe «1IkonbHbINH GU3NUeCKUil SKCIIEPUMEHT» PECTABICHbI B METOMYECKUX
YKa3aHUAX JJId 06y11afoumxcs1, a TaKKC B MCTOAWYCCKHUX MaT€pruaiax CbOHI[OB OICHOYHBIX CPECACTB.



12. ®oH1 OLIEHOYHBIX CPECTB

@OHJ OLIEHOYHBIX CPEJCTB, BKIIFOYAIOIINN NEPEUCHb KOMIIETEHLIMM C YKa3aHUEM 3TAIOB UX
dbopMHUpOBaHHUs, ONTMCAHUE MTOKA3aTEICH M KPUTEPHEB OIICHUBAHUS KOMITETCHIIMA HA Pa3InIHBIX
sTamax ux (OPMHUPOBAHWSI, ONTMCAHKE IITKAJT OICHUBAHUS, TUIIOBBIC KOHTPOJIbHBIC 3aaHUsI U
METOJMYECKUE MaTEPHAIIBI SIBJISICTCS MPUIIOKEHUEM K IIPOrpaMMe YU4eOHOM TUCIIUTIIINHEI.



