MHUHHUCTEPCTBO OBPA30OBAHUSA U HAYKHU PECITYBJIMKU TATAPCTAH
MYHUINITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKIEHUE
«BEPXHEYCJIOHCKAS 'NMHA3USA UM. 3SUMHHYPOBA H. II1.» BEPXHEYCJIOHCKOI'O
MYHUIIUITAJIBHOT'O PAMOHA PECYBJIMKA TATAPCTAH

MpuHATa Ha 3aceaaHnn VTBEpKIEHO
nesarornyeckoro coBeTa MPHKA30M JHPEKTOpa
MpoTokon Ne _1 MBOY «BgpxueycioHcKast
THMPABE M, 3UHHYPOBA
OT « 19 » 08  2022r. Sy v S -
4 e\ HIly

’Ng//ﬁ’[for igd Z‘fg"‘\_; 2022
"3 AsaTBaduHa

Sof

WA /._i'\

JOINOJIHUTEJIBHAS OBILIEOBPA3OBATEJIBHAS OBILIEPA3BUBAIOIIASA
IMPOT'PAMMA
«HUDPPOBASA JIABOPATOPUS»
Hanpaenennocms: eCTeCTBEHHOHAaYYHAs
Bospacm obyuarowguxca: 12-15 ner
Cpok peanuzayuu: 1 ron (144 gaca)

ABTOp-COCTaBUTEND:
[ItatHoBa JIroogmuia EBrenneBHa |,
yauTens GU3UKA U nH)OpMATHKH

Bepxuuii Yciaon 2022



Nudopmanuonnas kapra o0pa3oBaTejibHOH MPOrpamMMbl

MBOY
1 | Yupexxknenue «BepxHeyciaoHCKass TMMHa3usi UM. 3UHHYpPOBa
H.IIL.»
5 IMosnoe Ha3BaHue | JlononHuTENbHAS oOmeoOpazoBaTenbHas
NPorpamMmblI 0
HanpasJjieHHOCTH
3 EctecTBeHHOHAy4HAs
NPorpamMmblI
4 Ceenennst 0
pa3padoTumnkax
[lITatHoBa JItonmuna EBrenreBHa
4.1 | ®.1.0., 10IKHOCTH ’
yuuTens GU3NKU U HHOOPMATUKU
5 | CBeneHus 0 mporpamme
5.1 | Cpok peanmzanuu 1 ron
5.2 | Bo3pact ygamuxcs JeT
XapakTepucTuka
IPOrPAMMBI:
~TUII IPOTPAMMBI
JOTIOJIHUTENIbHAS
-BUJI IPOTPAMMBI
ob1eoOpa3zoBaTenbpHas
-TIPUHITATI
5.3 o011epa3BUBarOIIAs
MTPOCKTUPOBAHMUSI
pPa3HOypOBHEBas
MIPOTPaMMBI
MOJYJIbHAS
-dopma OpraHHU3aluH
colepKaHusi U y4eOHOTO
nporuecca
dopMUpOBaHUE Y YUAIIUXCS TIPEICTABICHUS O
U (pPOBBIX METOIAX (PU3UUECKOTO
AKCIIEPUMEHTAJILHOTO UCCIIEA0BaHUs KaK 00
5.4 | Llens mporpaMmel OJIHOM M3 COBPEMEHHBIX METOJIOB HAYYHOTO
TIO3HAHWS, OBJIAJICHUE U3MEPHUTEIILHBIMU 1
JIPYTUMU DKCIIEPUMEHTATBHBIMA YMEHUSMH
paboThI Ha PU3NIECKOM 000PY/TOBAHUHU.
DopmbI U Metoabl | @opmbi: 1. Teopetnueckue 3aHATHSA, MUHH-
6. | oOpa3oBaTesibHOI JCKIUU, JIEKIIUU C DHJIEMEHTaMHU JIUCKYCCUU U

JHEeATECJIbHOCTH

CaMOCTOSITENIbHBIE JTAOOPaTOPHBIE padOTHI.




2. [IpuMeHeHre KOMIBIOTEPHBIX MPOTPAMM JIJIs
00pabOTKM  pe3yJbTaTOB W  BBIUYMUCIICHH,
MOCTPOCHHE TpaUKOB, TUArpaMM.

Metoabl: UTPOBOM, HATJISIAHBIN, PAKTUYECKHIH,

HUCCIEI0BATEIILCKUI

@®opMbI  MOHUTOPHMHIA

pe3yJIbTATHBHOCTH

YcnemHoe PCHICHUC ITPAKTUYICCKUX 3a1a4

Pe3yJIbTaTl/IBHOCTL
peaau3anumn nmporpamMmmbl

VYcnemrHoe PCUICHUC TIIPAKTHYCCKHUX  3aaad,

3aluTa IMMpPOCKTOB

Jdara yrBepKaeHMS U
nocjaeaHen
KOPPEKTHPOBKH

NporpamMmblI

10
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OI'/TABJIEHME.

[MosicHuTenpHas 3aMmcKa.

Y4eOHbIii (TeMaTHYeCKUi) MIaH JONOJHUTENFHON 00111e00pa3oBaTeIbHOM MPOTrpaMMbl
CopeprkaHre mporpamMmmBsl.

[lnanupyemblie pe3yabTaThl OCBOCHHUS IPOTPaAMMBI.

OpraHu3aimoHHO-TIeIarOTHYECKHIE YCIOBUS PeaTu3allii IpOTrpaMMBbl.

®opmbI arTecTaluy / KOHTPOIb M OIICHOYHBIE MaTepHAIIbI

Criucox nuTepatypsl (IIe4aTHbIE U AIEKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMALIMOHHBIE
pecypchl).

[Tpunoxenus (MeToIUYECKHE MaTepUalbl, KaJICHIApHBINA y4eOHbIN TpaduK).



1. lMosicHuTEIbHAA 3ANMUCKA.

1.1. PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C:

o ®depnepanbHbIM 3aKk0HOM Poccmiickoit deneparun ot 29 nexadps 2012 . N 273- @3 «O6

obOpazoBanuu B Poccutickoit deneparum.

e [lucemom Munobpuayku PO ot 11.12.2006 Ne06-1844 «O npuMepHBIX TpeOOBaAHUIXK

porpaMMam JOMOJHUTEIBHOTO 00pa30BaHUs IETEil»

e [lpukazom MunuctepcTBa oOpa3oBanus u Hayku P® ot 29 asrycra 2013 r.

e [Tucemo IOrM Ne 01-50/02 — 2166/14 ot 06.10.2014 .

e [locTtanoBieHuem ['maBHOTO rocy1apCTBEHHOIO caHUTapHOro Bpaya P® ot 4 urons 2014

r. No 41 «O6 yrBepxknenuu CanlluH 2.4.4.3172-14 «CanuTtapHO - SNIUAEMHOJIOTHIYECKHE

TpeOOBaHUSI K YCTPOWCTBY, COACPXAHUIO M OpraHu3alud pekuMa paboThI

00pa30BaTEIbHBIX OPraHU3ALMI TONOJHUTEILHOTO 00pa30BaHUs JETEN.

e VYcraom MBOY «BepxHeycnoHckas rumHaszust uM. 3uHayposa H.IIL»

o [lonoxxenue o paboueil mporpaMMme JOMOJHUTEIBLHOTO oOpa3zoBanus MBOY

«Bepxneycnonckas rumHazusg uMm. 3uaHyposa H.II1.»

1.2. Tlpu u3ydeHnn JaHHOTO Kypca yIop JeJaeTcs He CTOIbKO Ha MPHUOOPETEHUU
3HaHUU coJiepKaHus 1o (pU3MKe, CKOJIBKO Ha pa3BUTHE CIIOCOOHOCTEH
CaMOCTOATENLHO MPUOOPETATh 3HAHUS, KPUTUUECKU OLICHUBATH MOJYYCHHYIO
uH(pOpMaIUIO, U3JIaraTh CBOIO TOUKY 3PEHHUS 110 U3JIaraeMOMY BOIIPOCY,
BBICITYIIIUBATh JPYTUe MHEHUS U KOHCTPYKTUBHO 00Cyk1aTh ux. [loaTomy
BEIyIIUMU (POpMaMU 3aHITUHN SBJISIIOTCS JICKIIUU C DJIEMEHTAMU JTUCKYCCUU U
caMOCTOATENbHBIE JJabopaTopHble PaboThL. [locie mpoxoxkaeHus: TEOPETUUECKOM
MOATOTOBKHU U 3HAKOMCTBA C U3MEPUTEIILHBIMU U JIEKTPOHHO-BBIYUCIUTEILHBIMU
YCTPONCTBAMH YUHUTEJIEM UM CAMUMH yYaIlllUMCS BBIJIBUTAETCS TIpodiema st
MIPOEKTHOW MUKPOTPYMIIbI, COCTOALLIEH U3 2 yyauiuxcsi. B TedeHne onpeaeaeHHoro
CpOKa yyaInirecs CaMOCTOSTEIbHO COCTABIISIOT MPOEKT peleHHs MpoOIeMHON
CUTyalluu U, IO PyKOBOJICTBOM YUYHUTEIISl, UCTIOJIb3YsI TEXHUYECKOE OCHAILCHUE
kaOuHera (pU3MKH U JabOpaTOPUH, TUIAHUPYIOT U MPOBOAAT (PU3HUECKUI
AKCTIEPUMEHT. 3aTeM 00padaThIBAtOT U 0OPMIISIOT MOJYYCHHBIE B XO/JI€
AKCIIEpPUMEHTA JJaHHbIE B BUE NpoekTa. O0oO01aromee 3aHsITue MPOBOJAUTCS B
dbopMe KOHPEPEHLINH C 3aIUTON MPOEKTOB MUKPOTPYIIIL.

AKTYaJIbHOCTH NPOTPAMMBI.

AKTyaTpHOCTH BEIOOpA JAHHOU POTpaMMbl 00YCIIOBJICHA TEM, YTO YUTCHBI TOTPEOHOCTH
COBPEMEHHOT0 POCCUICKOTO OOIIECTBAa M BO3pPACTHbIE OCOOEHHOCTH IUKOJBHHUKOB. JlaHHas
pabouass mporpamMma YYUTBHIBA€T OCOOCHHOCTH OOYyYaloIIMXCA: WHTEIUIEKTyallbHOE U
HPaBCTBEHHOE PAa3BUTHE JIMYHOCTHU;, PpA3BUTUE CAMOCTOATEIBHOCTH UM  TBOPYECKHUX
CIIOCOOHOCTEH yyaluxcsi NOCPEACTBOM BKIIIOUEHHSI MX B MPOEKTHYIO U UCCIEIOBATEIBCKYIO
NEeSATEIbHOCTbD.



Jlannast nonoJiHMTENbHAs oOmieoOpa3zoBaTeiabHas OO0IIepa3BUBaONIas Iporpamma
yIOBJIETBOPSIET UHJIMBUAYATBHBIM 3apocaM O0yUYaroIIUXCsl, TOTOBSIIIMXCS K MOCTYIJICHUIO B
npouIIbHBIE YUPEKIEeHUS, B 00Jee MPOYHOM YCBOCHUU (DU3UYECKUX 3HAHUM . DTO MOMOXKET
YUYEHHMKaM TOHSATh CBOM BO3MOKHOCTH B MOJYYEHUHU MPO(ECCHOHATBLHOTO 00pa3oBaHMs IO
TEXHUYECKUM CliennagbHOCTAM. [Iporpamma Kypca 3HaKOMUT OOYYarommxcsi ¢ HUu(POBBIMU
npubopaMu U J1aeT  BO3MOXKHOCTh IPUMEHEHUs TOJYyYEHHBIX 3HAHUW NpPH PpPELICHUU
¢usznyeckux 3amad, KOTOPHIE TakK K€ HAXOMIAT HIMPOKOE NMPUMEHEHHUE B (PU3MKE U TEXHHKE.
Pabota ¢ uudpoBeiM 000pyI0BaHHEM HE TOJHKO YKOHOMHT BpeMsi, HO U OmpenessieT Oolee
BBICOKUH YPOBEHb (PU3NYECKON U MATEMATUUYECKOM KYJIbTYPbl U MBIILICHUS 00YYaIOIIUXCSl.

AKTYyaJbHOCTh MPOTpaMMBbl ONPENENSEeTCSs BO3POCIIMM HHTEPECOM K MPOPUIBHOMY
00pa3zoBaHuio, 0OYCJIOBIEHHBIM HEOOXOAUMOCTBHIO B KBAIU(HUIIMPOBAHHBIX CIEIMAIMCTAX,
CIOCOOHBIX K TBOPYECKOMY TMOAXOAY, PAIMOHATbHOMY MBIIIJICHHIO W JIOTHYECKUM
pPacCyXJICHUSM.

Iesns nporpammsi:
dbopMupoBaHUE Yy yYaIIUMXCS MOPEACTaBICHUS O LUPPOBBIX MeEToAaX (PU3NUECKOTO
HKCIEPUMEHTAIBHOIO HCCIEIOBAaHUS Kak 00 OJHOM M3 COBPEMEHHBIX METO/J0B HAy4yHOTrO
MO3HAHKS, OBJIAJICHUE U3MEPUTEIILHBIMU U IPYTUMH SKCIIEPUMEHTATLHBIMU YMEHUSIMU Pa0OThHI
Ha (pu3nueckomM 000PyI0BAHUH.

3anayu:

® [I03HAKOMUTH YHaIIUXCs C HUPPOBBIM (PU3NUECKUM U3MEPEHUEM;
e 00yu4uTh yyaluxcs paboTe ¢ yCTpOUCTBOM U3MEPEHUS U 00pabOTKHU JaHHBIX,
U (QPOBBIMU U3MEPUTEIHHBIMU YCTPOUCTBAMHU (TATYHKAMU) ;
® DPa3BUTh y yYalIUXCS UCCIIEN0BATEIbCKUE KOMIIETEHIIMH (BUIETh U PeIIaTh IPOOIeMBbI

Ha OCHOBE BBIJIBKEHUS U 00OCHOBAaHUS TMIIOTE3, CTABUTH LENb U IJIAHUPOBATh

NEeSATEIbHOCTb, OCYIIECTBIIATH COOp M aHAIN3 HEOOXOAUMOW HHPOpMaLIUU, BEIOUPATh

HanOoJIee ONTUMAJIbHBIE METO/IbI, BBIMIOIHATH SKCIIEPUMEHT, IPEJICTABIIATh U 3aIUTUTh

pe3yJIbTaThl UCCIIEIOBAHUS);

® Pa3BUTh MHULMATUBHOCTH, KPEATUBHOCTH U TBOPUYECKOE OTHOLIEHUE K ACSITEIBHOCTH,
KOMMYHUKATHBHBIE CIIOCOOHOCTH, YMEHHE pad0TaTh B MUKPOTPYyIIaXx;

® [I03HAKOMMWTH C MPaBUIIaMU O€30IIaCHOTO TPyAa U MPUYUYHUTh YHaIIUXCSA K UX
BBIIIOJIHEHHUIO;

® BOCIIUATATh TOJIEPAHTHOCTh, TEPIUMOCTh K Uy’KOMY MHEHHIO, YMEHHIO BECTH JHAJIOT,
BBICTYIIATh MEPe]] KOJJIEKTUBOM.

Kypc pa3BuBaeT uHTEpeC K IKCIEPUMEHTAIBbHON (PU3HUKE U pACIIUPSIET BOZMOXKHOCTH
JUISL 3aHSITHUSI IPOCKTHON M MCCIIE0BATENbCKON JESATEIbHOCTBIO MO (PU3UKO-TEXHUUECKOMY
HaIPaBJICHUIO.

[Tpu u3yyeHnn JaHHOTO Kypca yIop JAeJaeTcsl He CTOJIBKO Ha MPUOOPETEHNH 3HAaHUI
coJiepkaHus 1o (pu3MKe, CKOJIBKO Ha pa3BUTHE CIIOCOOHOCTEN CaMOCTOATEIHHO MPUOOPETATh



3HAHUS, KPUTUUECKU OLICHUBATh ITOJIyYEHHYI0 HH(POPMALUIO, U3/1araTh CBOIO TOUKY 3pEHUS IO
U3J1araéMoMy BOIIPOCY, BBICIYIINBATH APYTHE€ MHEHUS U KOHCTPYKTUBHO OOCYKIaTh UX.
[ToaTomy Benymmmu popMaMu 3aHATUH SIBISIFOTCS JIEKLIUU C JIEMEHTaMH TUCKYCCUH U
CaMOCTOSITENIbHBIE TabopaTopHbIe paboThl. [lociie mpoxoxkaeHNUs TEOPETUIECKON OITOTOBKU
Y 3HAKOMCTBA C U3MEPUTENBHBIMU U 3JIEKTPOHHO-BBIYMCIUTEIBHBIMU YCTPOMCTBAMU
YUUTEJIEM WM CAMUMU YYalIUMCS BBIABUTAETCS MpoOIeMa sl HPOEKTHOM MUKPOTPYIIIIbL,
COCTOSIIEN U3 2 ydamuxcs. B Tedenue onpeneeHHoro CpoKa yqammecss CaMOCTOSATEIIbHO
COCTaBJISAIOT IPOEKT PELIECHUS IPOOJIEMHON CUTYallUU U, O PyKOBOJICTBOM YUUTEJIS,
UCIOJIb3Ysl TEXHUYECKOE OCHAILIEHUE KaOuHeTa (PU3UKH U 1a00paTopuu, INIAHUPYIOT U
IPOBOAAT (PU3NUECKUN FKCIIEPUMEHT. 3aTeM 00padaThIBatOT U O(OPMIISIOT NOJYyUYEHHBIE B
XOJI€ IKCIIEpUMEHTA JJaHHbIE B BUJE NpoekTa. O6o01iatoniee 3aHITie NPOBOAUTCS B (hopme
KOH(EPEHIIUHU C 3alIUTON MPOEKTOB MUKPOTPYIIII.

OcHOBHOI1 (popMOI KOHTPOJIS 3P(HEKTUBHOCTH Kypca SBIIAETCS IMyOJIMYHas 3alluTa
IPOEKTOB YYaIIMMUCS.

Y4acTHMKM NPOTrPaMMBbI:

VYyacTHUKaMM MPOrpaMMBbl SIBJSIOTCS AETH CTaplIero MIKOJbHOro Bo3pacta 12-15 ner,
MOCEIIAIIIHNe 00IIe00Pa30BaATEIBHYIO MIKOITY.

Cpok peaaun3zanum nporpammsl -1 roa

Pesxxum padoTbl
[Iporpamma nojipazymeBaeT 3aHATUSA 2 pa3a B HeJleqo 1o 2 yaca (Bcerol44 vaca).

OcHoBHbIe GOpMBI U cpeacTBAa 00y4YeHHS:
1. TeopeTnueckue 3aHATUSA, MUHHU-JIEKLUH.
2. IlpumMeHeHNEe KOMIBbIOTEPHBIX MPOrpaMM JUJIsl BBIUMCIEHUS U OOpabOTKU pe3yJbTaTOB U
peuieHus 3anad.
3. BeimonHeHue 1a00paTopHbIX, IKCIEPUMEHTAIbHBIX 3a1aHUH.
4. lnpakTuuecKre Urpbl, BAKTOPUHBI, MPAKTUYECKUE 3aJaHus1, KOH(DEPEHUUU.

®opmMbl N0/IBEICHUS UTOTOB PeaTu3aluu MPOrpaMMbl

* 3aIlMUTa MPOEKTOB

KoHTpo/1b JOCTUTHYTBHIX Pe3yJIbTATOB 00y4YEeHHUH.

KoHTpob HCTonb3yeTces 1S OIEHKH CTEeTICHU JOCTHXKEHUS 1ISJIM M PEIICHU S ITOCTABICHHBIX
3a7au4.

D@ deKkTUBHOCTh 00YUEHHUS OTCIEKUBACTCS CIEIYyIOIMMU (hOpMaMu KOHTPOJIS:

* CAMOCTOSITEIbHOCTD BBITIOJHEHUS JITA0OPATOPHBIX M SKCIIEPUMEHTAIBHBIX padoT;

[Tokazatenem 3¢ (PEeKTUBHOCTH OOyUEHHS] MOKHO CUUTATh PACTYIIMA HMHTEpEC K (U3HKE,
TBOPYECKYIO aKTUBHOCTb, YIIyULIEHUE PE3yJIbTaTOB YCIIEBAEMOCTH 00YJarOIINXCS.



2. YueOHDBIH (TeMaTHYeCKHii) IJIAH JONMOJTHUTEIHLHOI 001e00pa3oBaTeIbHOI

NMpOorpaMmablI
KonunuecTBo
No HazBanue pa3aciia qaCoOB
1 Brenenue. 3mepenus B pusuke. 8
2 Hudposoe pusnyeckoe n3mepeHue. 26
3 DKCNEPUMEHT U AU3aiH MPOEKTOB. 25
4 Pabota nan npoekrom. VccnenoBarenbekast eITeIbHOCTb. 13

3. Conep:xkaHue NporpamMmbl
1. Brenenue. MI3mepenusi B pu3uke.

®usnueckas BenuuuHa. Equnuiiel usmepenus. MameputensHbie npubdopsl. LleHa nenenus.
[Tpsimoe u kocBeHHOE U3Mepenue. Omubku npudopa. Knacesl npubopos. AOcontoTHas U
OTHOCHUTEJIbHAS MOTPEIIHOCTU U3MEpPEeHUI. [ paHuIIbI CHCTEMATUYECKUX MTOTPEITHOCTEN U
crocoOb! ux oneHku. CiydailHble TOTPEIIHOCTH U3MEPEHUM U OLIEHKA UX TPaHMII. 3aMuch
pe3ynbTaTtoB u3MepeHuil. Tabnuuel u rpadpuku. O6paboTka pe3yabTaTOB U3MEPEHUI.
OOcyxaeHue u npeICTaBICHUE MOTYYEHHBIX PE3YJIbTaTOB.

2. lludposoe pusznveckoe U3MEpeHHE.

[Tpunuun uugposoro pusndeckoro usmepenus. Liupposeie usmepurenbHbie U
3JIEKTPOHHO- BHIYUCIUTENbHBIE YCTPOHUCTBA. TeXHIUYECKas JOKYMEHTALMs Ha MPUOOpkI 1
obopynoBanue. LludpoBbie u3MepUTEIbHBIE YCTPOUCTBA (AATYMKH): PACCTOSIHUSA, CUJTBI,
YCKOpEHHUs, 3ByKa, TeMIIEpaTyphl, JaBJICHUS, BIAXKHOCTH, 3aps/ia, TOKA, HAMPSKCHHUS,
paauanuu, ocBeeHHocTH. KoMmnbroTepHas o0paboTka pe3ybTaToB U3MEPEHHIA,
NpeACTaBIeHNE UX B BUe rpagukoB. 3mepenus B ¢pusmke. 3anuch pe3yibTaToB
u3Mmepenuil. Tabnuupl u rpadguxu. O6paboTka pe3ynbTaToB U3MEPEHHIA.

3. DKCNEPUMEHT U Ju3aiiH POEKTOB.

JlabopaTopHblii 3xcriepuMeHT. [Tondop naboparopHoro odbopynoBanus. [IpoexTHas
NeATeTLHOCTh. BeIIBIDKEHIE MPOEKTHOM Ueu U rurnoTe3bl. [Ipobnema. Llens.
Odopmnenue nacrnopra npoekTHoi uaeu. [lnanuposanue nestenbHocT. Pabora B
rpynnax. ®opmynuposka uenu. Coop u ananu3 uadopmanuu. Mcrnonb3oBaHue pecypcoB
cetu HTepHeT. TeXHONOrHs NMpe3eHTaluu U YOeIUTEIbHOTO BBICTYIIJICHUS.

4. PaGota nag npoektoM. MccrenoBatensckas qesiTeIbHOCTb.



CamocrositenbHast paboTa yyamuxcsi Hajl MPOEKTaMU 110 PEIICHUI0 KOHKPETHOM
npoOJIeMBl.

[Ty6nuynas 3amura mpoeKTOB.

4. IlnanupyeMble pe3yJibTaThl OCBOCHHUSI IPOTPAMMBI.
JInyHOCTHBIE:
. TOTOBHOCTB U CIIOCOOHOCTB K CaMOCTOSTEIILHOW, TBOPYECKOU U
OTBETCTBEHHOU JEATENBHOCTH (00pa30BaTENbHOM, y4eOHO-HCCIEA0BATEIBCKOM,
MPOEKTHOW, KOMMYHUKATUBHOM);

. chOpPMHUPOBAHHOCTh  HABBIKOB  COTPYJAHHYECTBA CO  CBEPCTHHKAMHU B
oOpa3zoBaTeIbHOM, yueOHO-HUCCIIeI0BATEbCKOM, MPOSKTHOM ACATEIbHOCTH;
MeTtanpeaMeTHbIe:

. YMEHHUE CAMOCTOSITEIIBHO OMNPEAEIATh LEJIU U COCTABIATH IUIAHBI;, UCIIOJIb30BATh

pa3iuuHBIe PECYpChl JUISl JTOCTIDKEHHUS IIeJIei; BBIOMpPATh YCHENIHBIE CTPATeTUH B
TPYIHBIX CUTYaIUsX;

. BJIaJICHUE HABBIKAMH MO3HABATEIbHOM, Y4EOHO-UCCIEA0BATEIbCKON U TPOEKTHOM
JIESITEIbHOCTH, HAaBBIKAMH Ppa3pelIeHus] MpoOsieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJOB PEUICHHs MPaKTUYECKHX 3aJad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

. TOTOBHOCTh U CIIOCOOHOCTH K  CaMOCTOATEIbHONM  HMH(OpPMaMOHHO-
MO3HABATEIbHON JIEATEIHHOCTH, BKIIIOYAas YMEHHE OpPHUEHTHPOBATHCA B Pa3IMUHBIX
UCTOYHHUKAX WH()OPMAIINU, KPUTHUECKU OLICHUBATh U HHTEPIPETUPOBATH HHHOPMAITHIO,
MOJTy4aeMyI0 U3 Pa3InIHBIX HCTOYHUKOB;

. BJIQJICHUE SI3BIKOBBIMH CPEICTBAMU — YMEHUE SICHO, JIOTMYHO U TOYHO M3Jarathb
CBOIO TOUKY 3pEHUs, UCIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPE/ICTBA;

IIpeamerHsbie:

. BJIa/ICHNE OCHOBHBIMHU METOJJaMU HAyYHOT'0 TIO3HAHMUSI, UCTIOJIb3YEMbIMU B (PU3UKE:
HaOII0/IeHNE, OTIMCAaHUE, N3MEPEHHE, SKCTIEPUMEHT; yMEHHE 00palaThiBaTh Pe3yabTaThl
U3MEpPEHHI, OOHApPY)KMBAaTh 3aBHUCHMOCTh MEXIy (U3NYECKUMU BEITMYWHAMH,
OOBSICHATH MOTYYCHHBIE PE3YIbTATHI U JIETaTh BHIBOJBI;

. c(OpMUPOBAHHOCTh yYMEHHsSI HCCIIEOBaTh W aHAIM3UPOBATh Pa3HOOOpa3HBIC
dbu3ndeckue SBICHUS W CBOWCTBA OOBEKTOB, OOBSICHATH MPHUHIUIBI PadOTBI U
XapaKTePUCTUKHU MPUOOPOB U YCTPOICTB; BIaJIEHUE YMEHUSMHU BbIIBUTaTh TUIIOTE3bI HA
OCHOBE 3HAHUS OCHOBOMNOJArarolmux (U3NUECKHX 3aKOHOMEPHOCTEH U 3aKOHOB,
IPOBEPATh UX IKCIEPUMEHTAIBLHBIMUA CPEACTBAMH, (HOPMYIHUPYS IEIb UCCIICTOBAHMS;
BJIQJICHHE METOJIaMH CaMOCTOSITEILHOTO TUTAHUPOBAHMS WM TPOBENCHUS (HHU3MUECKUX
DKCIIEPUMEHTOB, OINMCAaHUS W aHalW3a MOJYYeHHOH H3MEpHUTeIbHOW HWH(GOpMaIH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;



. 3HaTh W TMOHUMAaTh YCTPONCTBO, MPUHIMUI pabOThl (PHU3UIECKOrO IUGPOBOTO
000opy10BaHUS.

5. OpraHu3alnuoOHHO-NearoruyecKue yCJa0BuUs peajn3auu NporpaMmbi.

MeTtoauyeckoe odecrniedeHue MPOrpaMmabi.

Jlnis mpoBelieHHs ypOKOB MOTPeOyroTCs CIEAYIOLMe MaTepUualbHO-TEXHUYECKHUE

pecypchl:
— HOYTOYK / KOMITBIOTED;

— MYJIBTUMEIUMHBIN IPOEKTOP;
— DKpaH.

6. q)Ole)I aTTeCTaIII/II/l/KOHTpOJIL H OIICHOYHbIC MaTECPHAJIbI.

@opMbl  OTCIIEKMBAHUS U (PUKcAMM 00pa30BATENIbHBIX PE3YJIbTATOB: KypHaI
MOCEIIAEMOCTH, HaOJMIOIEHUs TIe/larora, pelIeHWe MPAaKTUYECKHX 3aJlaHul, ydacThe B
BUKTOPWUHAX, WIPax, BBIMIOJHEHHE MPOCKTHBIX, JIAOOPATOPHBIX, MPAKTUYECKUX H/WIH
CaMOCTOSITEJIbHBIX PaloT.

Kpurtepuu no BbICTABICHUIO YPOBHS OCBOCHHUSI POTPAMMBI MOTYT OBITh CJIETYIOITUMHU:

Bricokuil ypoBeHb OCBOEHUS TPOrPaMMBI - yUaIHICs OJIECTIIE YCBOWII TEOPETUUECKHI
MaTeprall IPOrpaMMBbl, IOJYYHJI HABBIKK €T0 PUMEHEHNUS IIPU PEIICHUU KOHKPETHBIX 3a]1a4,
IpuMepoB. B mpoliiecce BBITOIHEHMS TOMAIIHUX Pa00T U UHIMBHUIYaIbHBIX CAMOCTOSATEIbHBIX
paboT MPOJAEMOHCTPUPOBAT YMEHUE padOTaTh C JOMOJHUTENBHON JIMTEPATypOM; OTIUYAIICS
aKTUBHBIM YYacCTHEM MpHU OOCYXACHUSX MPOOJIeM, MOCTABICHHBIX M PEIIAEMbIX B JaHHOM
Kypce; KpOME€ TOro, YYEHUK OTJIMYMJIICS TBOPUECKMM TMOJIXOJOM U  OOJIBLION
3aMHTEPECOBAHHOCTHIO KaK ITPY OCBOEHUU KypCa B LIEJIOM, TaK U IIPU BBINOJHEHUN TOPYUYECHHBIX
emy yuuTeneMm 3amaHuii. OH Haydwics paboTaTh C HCIOJBb30BAaHUEM HWH()OPMAIMOHHBIX
TEXHOJIOTU, OYEBUIEH U HECOMHEHEH €r0 MHTEJJIEKTYaIbHBIM pOCT U POCT €ro 001X YMEHHIA.

Cpennuii ypoBEHb OCBOEHHS MPOrPaMMBbI- yUAIIMKACS OCBOWII UAEHU U METOJbl TAHHOMU
IPOrpaMMbl B TAKOM CTEIEHW, YTO MOXKET CIIPABUTBCSA CO CTAaHAAPTHBIM 3aJaHUEM, IPHU
BBINIOJIHEHUH JOMAIIHUX padO0T MPOSBWI KOMIWISTUBHBIE CIIOCOOHOCTH (BBIMOJHWI UX
MOJIHOCTBIO, HO 0€3 MPOSIBIEHUSI TBOPUYECKUX CHOCOOHOCTEH). MOXHO cKa3aTh, YTO OLIEHKA
«XOpOILIO» - JTO OLEHKA 3a yCepAUE U NPWIECKAHUE, KOTOPbIE NPUBEIU K OINPEICIEHHBIM
MOJIOKHUTEIIBHBIM PE3yJIbTaTaM, CBUICTEIBCTBYIONINE W 00 HHTEIUIEKTYaIbHOM POCTE, U O
BO3pacTaHUU OOILIMX YMEHUM cIymiaTess Kypca.

Huzkuii ypoBeHb OCBOCHHUS MPOTPAMMBI - YYAITUICS OCBOWII HaUOO0JIee MPOCThIEC UIEH U
METOJbI Kypca, 4TO MO3BOJIMIIO EMY BBIITOJIHUTH 3a1aHUSI NHIUBUAYAJIBHBIX CAMOCTOSATEIbHBIX
paboT Ha ypOBEHb, OLIEHUBAEMbIN OLICHKOU «yJA0BJIETBOPUTEIBHO

[IpenycmarpuBaeTcsi 3aME€Ha CaMOCTOATEIBHBIX pa0OT BBHITIOJHEHUEM TMPOEKTHOMN
paGoThl. 3ammTa IPOEKTHOM padOThl OCYIIECTBISETCS B BUJE MPE3EHTALMU MPOEKTa Mepe.
CIIyImaTeNsiMu TaHHOU miporpammsl, 1u60 Ha HITK pazmuunoro ypoBHs.



CrniocoObl (hukcauu y4eOHbIX pe3yJIbTaTOB MPOTrPaMMBI:

- TUIIJIOM;

- I'paMoTa,

- cepTuduKar.

~

7. Cnucok Jutepatypsl (Ie4aTHbIE U 3JIEKTPOHHbIE 00Pa30BaTe/IbHbIE U
uH(GOpMaLIMOHHBbIE PeCYpPChI).

MeTtoauueckue Matepuaisl K nudpoBoii 1adbopartopun «Apxumen». M., 2007.
Cuactnas T.H. PexomenHjanuu 1o HalMCaHUIO HAYYHO-HCCIIEOBATEIBCKUX PadoT.
UccnenoBarenbckas padoTa mKoabHUKOB. — 2003, — N4,

Hogble nenarornyeckre 1 UHPOPMaIMOHHBIE TEXHOJIOTUH B cucTeMe oOpa3oBanus. [lon
pen. E.C. ITonat — M.: 2000.

Konuenius pa3Butus ucciienoBaTelbCKon aeaTenbHoct yuamuxces. H.I'. Anekcees, A.
B. JleoHTOBHY. DneKkTpoHHas OoubImoTeKa nopraia Auditorium.ru:
http://www.auditorium.ru, 2006.

VYuebHo-uccnenoparensckas padora yqamuxcsa. M.H. Apuien. 3aByud.- 2005.- Ne6.
Ha6op MeToauk npoBeieHrs TEMOHCTPAIIMOHHBIX OMBITOB MO OUOJIOTHU I TU(DPOBBIX
nabopatopuit PASCO, 2012.

Wutepuet-pecypcesr: https://www.youtube.com/, https://mathprofi.com/

8. Ilpujoxenus.
KanengapHo-temaTunyeckoe nNJaHUPOBaHHE MPOrPAMMHOI0 MaTepuaia

Ne | Tema Ilo | ®akt
TUIaHY

1 Beenenne. Llenn u 3amaum kypca. TexHuka 6€30MacHOCTH. 5.09 | 5.09

2 |3mepenwus B Qpu3MKe. 8.09 | 8.09

3 |U3mepenus B pusuke. Pusndeckas BeMnIrHa. EIUHUIBI ©3MEPCHUSI. 12.09|12.09

4 [3mepurenvubie npubopbl. Lena nenenus. [IpsiMoe 1 KOCBEHHOE U3MEPEHUE. 15.09| 15.09

5 N3mepennss B dusuke. Ommbku mpubdopa. Kmaccer mpubopos. AbcomtotHas u | 19.09 | 19.09
OTHOCHTEJIbHAS IIOIPEIIHOCTH U3MEPEHUM.

6 ['paHuIBl CUCTEMATUYECKUX MOTPEITHOCTEN U CITOCOOBI UX 22.09|22.09
oneHkH. CirydaiiHble TOTPENTHOCTH U3MEPEHUH U OLIEHKA UX TPaHMII.

7 | U3mepennst B ¢pusmke. 3anuch pe3yIbTaTOB H3MEPEHHUH. 26.09 | 26.09

8 | Tabmuus! u rpadguku. O6paboTKa PE3yILTATOB H3MEPEHHUIA. 29.09 | 29.09




9 [udposoe puznueckoe nzmepenue. [puHIn nudpoBoropu3nIecKoro 3.10 | 3.10
M3MEPEHHUS.

10 | Ludposbie u3MepHUTEIbHBIE U IIEKTPOHHO-BBIYMCIUTEIbHbIE 6.10 | 6.10
YCTpOCTBA.

11 | Hudposoe dpusnyeckoe namepenue. LudpoBble H3MEPHTENLHBIEYCTPOICTBA 10.10|10.10
(1aTYUKH): pACCTOSTHUSI.

12 | Ludposoe pusuyeckoe usmepenue. L{upposbie H3MEpUTENILHBIE YCTPOHCTBA 13.10|13.10
(MaTYUKM): CHIIBI, YCKOPEHUS.

13 | Hudposoe pusnyeckoe namepenue. LudpoBbie H3MEPHTENLHBIEYCTPOICTBA 17.10]17.10
(maTyukwm): 3ByKa.

14 | Hudpposoe pusnueckoe usmepenue. L{udpopble H3MEPUTEIIBHBIE YCTPOHCTBA 20.1020.10
(1TaTYMKM): TEMIIEPATYPBI.

15 | Ludpposoe pusuueckoe nzmepenue. Ludposbie U3MEPUTETLHEIE 24.10|24.10
YCTpPOMCTBA (IaTYMKHU): JTaBICHUS.

16 | LHudposoe ¢usnueckoe usmepenue. Liupposbie n3MepuTeabHbIe 27.10|27.10
YCTpOMCTBA (JATYMKH): BIAKHOCTH.

17 | Hudposoe pusnueckoe uzmepenue. L{udpossle M3MepUTEILHBIE 311 | 311
YCTPOMCTBA (IaTYMKK): 3aps/a, TOKA.

18 | Liudposoe dusuueckoe nzmepenune. L{udposbie H3MEpUTEILHBIE 711 711
YCTpOMCTBA (JATYMKHU): HATPSHKCHUSI.

19 | Ludposoe pusuueckoe nsmepenue. Liudpossie H3MepUTENLHEIE 10.11)10.11
YCTPOMCTBA (IaTYMKH): paAUALIUH.

20 | Ludposoe ¢usnueckoe nzmepenue. L{uppossie uamMepurTenbHble 1411|1411
yCTpOMCTBA (HATYUKH): OCBEIIEHHOCTH.

21 | Usmepenns B Gusnke. 3amuMCh Pe3yIbTaTOB H3MEPEHHIA. 17.11)17.11

22 | Tabnuuel u rpaduxu. O6padoTka pe3yabTaToOB U3MEPEHUH. 2111|2111

23 | Usmepenus B pusnKe. 3amuCh Pe3yIbTATOB H3MEPEHMUH. 2411|2411

24 | Tabmuupl u rpaduxu. O6paboTka pe3yabTaToB U3MEPEHUH. 28.11|28.11

25 | Usmepenus B usHke. 3aMUCh PE3ybTaTOB H3MEPEHUIA. 112 | 112

26 | Tabnuus! u rpapuku. O6pabOTKa Pe3yIbTaTOB U3MEPEHHUIA. 512 | 5.12

27 | Usmepenns B pusnke. 3amuch pe3yIbTaToB H3MEPEHHIA. 8.12 | 8.12

28 | Ta6auusl u rpaduxu. O6paboTKa pe3yIbTaTOB H3MEPEHHIA. 12.12/|112.12

29 | Usmepenus B pU3HKe. 3alKCh PE3YILTATOB U3MEPEHHH. 15.12|15.12




30 | Tabnuus! u rpapuku. O6paboTKa Pe3yIbTATOB H3MEPEHMIA. 19.12119.12

31 | Msmepenus B pusuke. 3anuch pe3yIbTaTOB M3MEPEHUIA. 22.12122.12

32 | Tabmumus! u rpaduku. O6paboTKa Pe3yIbTATOB H3MEPEHUIL. 26.12|26.12

33 | Usmepenus B Qpu3uKe. 3amuch pe3ydbTaTOB M3MEPEHUI. 29.12129.12

34 [TabGmuusl u rpaduku. O6paboTKa pe3yIbTaTOB M3MEPEHUIA. 9.01 | 9.01

35 | JlaGoparopHbiii 9kcriepuMenT. [10160p 1a60paTOPHOro 0GOPYAOBAHMSL. 13.01}13.01

36 | JIaboparopHslii 3kcniepuMeHT. [lon6op mabopaTopHOro 060pyROBaHMSL. 16.01 | 16.01

37 | JlaGoparopHsiii 9kcriepumMenT. [10460p 1a60PaTOPHOrO 0GOPYAOBAHHMSL. 20.01]20.01

38 | JlaboparopHslii axcriepument. Ilog60p 1a60paTopHOro 060pyIOBaHHUS. 23.01|23.01

39 | JlaGoparopHsbiii 9kcriepumMenT. [10460p 1a60PaTOPHOrO 0GOPYAOBAHHMSL. 27.01|27.01

40 | JlabopaTopHblii 9KcriepuMenT. [log60p 1aGopaTopHOro 06OPYI0BaHHS. 30.01|30.01

41 | JlaGoparopuslii skcriepuMenT. [loa6op nabopaTopHOro 060pya0BaHUS. 1.02 | 1.02

42 | JIaboparopHslii sxciepuMeHT. ITon6op 1abopatopHOro 000pyn0BaHHA. 6.02 | 6.02

43 | IlpoekTHass  JEATEIBHOCTE. BriaBmkeHue IPOEKTHOM  MIEH 8.02 | 8.02
TUIOTE3HI.

44 | TlpoekTHass  JEATENLHOCTb. BrIiBrkeHHE IPOEKTHON  MeH 13.02 | 13.02
TUIOTE3HL.

45 | IlpoekTHass  JEATEIBHOCTE. BhIBIOKEHME ~ TNIPOEKTHOM  HWJIEH 15.02 | 15.02
TUIOTE3HL.

46 | IlpoekTHas  JEATENHHOCTb. BrIiBrkeHHE IPOEKTHON  MeH 20.02 | 20.02
TUIOTE3HL.

47 | IIpo6nema. Lens. OdopmiieHue macnopTa MPOEKTHOMN UIEH. 22.02 | 22.02

48 | IIpo6nema. Llens. OdopmiieHne nacnopra NPOEKTHOM UIEH. 27.02 | 27.02

49 | TIpo6nema. Ilems. OdopmiteHHe macmopTa NPOSKTHOW HUIICH.

50 | IIpobnema. Llens. OdopmieHue nacrnopra NPOEKTHON HJIEH.

51 | IlnmanupoBanue aedrenbHoCcTU. PaboTa B rpymnmnax.




52

®dopmynuposka 1emm. Coop u ananm3 nHbopmanuu. Mcnonb3oBanue pecypcos
cetu MHTEpHET.

53 | IlnanupoBanue nestenpbHocTH. Pabota B rpynmnax. @opmysinpoBka
nenu. Coop u ananu3 unpopmaryu. VMcnoap3zoBanue pecypcoBcetd IHTEpHET.
54 | IlnanupoBanue aedrenbHOcTU. Pabora B rpynmnax. @opmynupoBka
nenu. Coop u ananus nnpopmanuu. Mcnons3oBanue pecypcos cetu HTepHET.
55 | I[InanupoBanue aestenbHOCTH. PaboTta B rpynmnax. @opmynupoBkanenu. Coop u
aHanu3 uHpopmauuu. Mcrnonb3oBanue pecypcoB
cetu UnTepHer.
56 | IlnanupoBanue aearenbHocTu. Pabora B rpynnax. @opmynuposka
nenu. Coop u ananu3 unpopmauuu. Mcnons3oBanue pecypcos cetu HTepHET.
57 | IlnanupoBanue nesTenbHocTH. Pabota B rpynmnax. @opMmynupoBka
nenu. Coop u ananu3 uHpopmanuu. McnonabszoBanue pecypcocetd MHTepHET.
58 | IlmanupoBanue aesrenbHOCTU. Pabora B rpynmax. @opmynupoBka
nenu. Coop u ananu3 nnpopmanuu. Mcnons3oBanue pecypcos cetu HTepHET.
59 | TexHoNOTHS NPE3EHTAIMU U YOS TUTEIFHOTO BHICTYIUICHUSI.
60 | TexHONOTHS MPE3CHTAINH U YOS TUTEITLHOTO BBICTYIUICHUSI.
61 | CamocrosrenbHas paboTa yyaliuxcs Haj MPOEKTaMH 10 PEHICeHUIOKOHKPETHON
poOJIeMBbI.
62 | CamocrosrenbHas padoTa ydaluxcsl HaJl MPOEKTaMH 10 PEIIeHHI0 KOHKPETHOM
poOIeMBI.
63 | CamocrosrenpHas paboTa ydamuxcst HaJl POEKTaMH TI0 PEIICHUIO
KOHKPETHOU MPOOIEMBI.
64 | CamocrosrenbHas padoTa ydaluxcsl HaJl IPOEKTaMH 10 PEIIEHHI0 KOHKPETHOM
po0OJIEMBI.
65 | CamocrosrenpHas paboTa ydamuxcst HaJl POEKTaMH 10 PEIICHUIO
KOHKPETHO! MPOOJIEMBI.
66 | CamocrosTrenbHas padoTa ydaluxcsl HaJl MPOEKTaMH 10 PEIIEHHI0 KOHKPETHOM
npoOIeMBI.
67 |CamocTosTenpHas paboTa yJaluxcsi HaJ MPOEKTaMH 0 PEIICHHIO KOHKPETHOM
MpoOIEMBI.
68 | IlyOnuuHas 3ammura NpoeKToB.
69 | [lyOmmyHas 3ammTa MPOEKTOB.
70 | IlybnuyHas 3amura MpoeKTOB.
71 | IlybnuyHast 3a1nTa IPOEKTOB.
72 | IlybnuyHas 3ammra MpoeKToB.




