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1. OFbEM JUCHUITJIUHBI
Bcero: 5 3aueTHbIX equHUIBI TpynoeMKocTH (180 akageMuyeckux yaca)

Ounasn ¢opma o0yuyeHus

By yueOHo# paboTh Ha Bcro nucuuniauny Cemectp 9

AynuTOpHbIE 3aHATUA (KOHTAKTHAs 64 64
padora ¢ npenogaBareJieM) Bcero
4acoB, B TOM 4ucJie:

Jlexknun

JlaboparopHbie pabOThI 64 64
[IpakTnueckue 3aHATHS

CamocrosiTeibHasi padoTa Bcero 116 116
4aco0B, B TOM YHCJIe:

Jlpyrue Buabl CaMOCTOSTENIbHOM paboThI 98 98
[ToaroroBka k 3auety 18 18
Bua npoMexyTouHO# aTrecTanuM (3a4er, 3a4eT 3a4eT
JK3aMeH):

OO01mast Tpy10eMKOCTb I CHUILIHHBI U 180 180

TPYAOEMKOCTD II0 CEMECTpaM:

3aounas popma oOyueHuUs

Bun yae6HO# paboTh Ha Bcro nucuumuvny Cemectp 11

AyIMTOpPHBIE 3aHATUSA (KOHTAKTHAA 14 14
padora ¢ npenogaBareJjieM) Bcero
4acoB, B TOM 4YHCJIE:

Jleknuu 2 2
JIaGoparopHble paboTbI 12 12
[IpakTnueckue 3aHATHS

CamocrosiTesibHast padoTa Bcero 166 166
4acoB, B TOM YHCJIe:

Jpyrue BUABI CaMOCTOSTENHHOU PabOThI 148 148
[TonroroBka k 3auery 18 18
Bua npoMexyTouHON aTrecTanmum (3a4er, 3a4eT 3a4eT
IK3aMeH):

O0mast Tpy10eMKOCTb JUCUMILIMHBI U 180 180

TPYI0EMKOCTD 110 CeMeCTpam:




2. MECTO JJUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOT'PAMMBI

HuctunnuHa «OpraHu3anuss MTPOEKTHOM JESITeIbHOCTU IIKOJIBHUKOB I10
bu3MKe» OTHOCUTCA K 4YacTd, (popMupyemMoil ydacTHHKaMH 0Opa30BaTEIbHBIX
oTHoleHu!. Jucuurmmael (Moaynu) mo Beioopy 1 (JIB.1) biok 1

[enb (11e11) OCBOCHMS TUCIIUIUIAHBI:

— chopmupoBath MNpoPeCcCHOHANTBHYIO KOMIIETEHTHOCTh OOYYaIoOIUuXCs B
o0JacTH peanm3aluu MPOEKTHOTO MeToja OOydeHuss 1Mo (PU3MKe OCHOBHBIX
00pa30BaTeNbHBIX MPOTPAMM OCHOBHOTO U CPEIHEro OOIIero 00pa3oBaHus;

—CO3/1aTh YCJIOBHS IS (POPMHUPOBAHUS ONBITA B OpPraHU3AIHMHA TMPOCKTHON
JEATEIIbHOCTH y4aluxcs 1o (u3ukKe;

— copmupoBaTh y 00y4YarOUIUXCS B MPOIEcce OOyUeHUsS] AUCIUILIMHE TaKue
KauecTBa JIMYHOCTH, KakK MOOWJIBHOCTh, yMEHHE paldoTarh B KOMaHJE,
LEJICYCTPEMIIEHHOCTh, CAMOBBIPAXKEHUSI, OTBETCTBEHHOCTb.

3agauu:

— chopmMupoBaTh y O0OYyYalOIIUXCS YMEHHUS MO KOHCTPYUPOBAHHUIO U
MPE/ICTABJICHUIO PA3JIMYHBIX BUIOB IMPOEKTOB, KAK METOJIMYECKUX, TaK U yU4EOHBIX
Ha OCHOBE KJIACCUYECKOM UX CTPYKTYPBHI;

— CO371aTh YCIOBUA JUIsl (POPMUPOBAHUS Yy OOYYAIOIIUXCS OMbITa TPAMOTHOTO
dbopMylIUpoBaHUS LIETW W 3aJaud MPOEKTa, OMPEACIICHUS STaroB BHIOJIHEHUS
MPOEKTa C Y4YE€TOM OINTHMH3AIMU PECYpCHOTO OOECreueHus, CIoco0OB €ro
MPE/ICTABIICHHUS;

— Ppa3BUTh y OOYYAIOUIUXCS YMEHUS MPUMEHSTh JJIEMEHTHl aHaIW3a MpHU
CO3/JaHUM W OILICHKU PHUCKOB JIJII BbIOOpAa ONTHUMAJIBLHOM CTpAaTerwH pPa3BUTUS U
000CHOBaHMSI YCTOMYMBOCTHU MTPOEKTA;

— co3marh yclnoBus g GOpPMHUpPOBAaHUSA Y  OOY4YalOIIMXCA  OIbITa
WCIIOJIb30BAHUSI HOPMATHUBHO-TIPABOBBIX PECYpPCOB B pa3palOTKe W peaau3aluu
MIPOEKTOB;

—copMupoBaTh y OOyYarOMIMXCS  CHOCOOHOCTH JIMYHOCTHBIX KadyecTB Ha
MPOTSIKEHNUHU BCETO Kypca.

JInst  yCcTemHOTO OCBOEHHWS JUCUUILIMHBI 00ydaromieMycs HYXHBI 3HaHWUS,
MOJIYYCHHBIC B XOJI€ OCBOCHHUS TUCHUILUINH (DU3UKHU, TIEAArOTUKH W TICUXOJIOTHUH,
METOJUKH OOy4YEeHHS (PUBHKE.

TpynoeMKoCTh JTaHHOW Y4YeOHOM JUCHMIUIMHBI COCTaBISET 5 3a4eTHBIX
enunull (180 akamemudeckux yaca). @opma KOHTPOJIS — 3aUeT.



3.JIJTIAHUPYEMBIE PE3VJIBTATbBI OBYUEHUSA

Komnerenuuu, popmupyembie B pe3ysibTaTe OCBOCHHS TUCIUILIAHBIL:

[1K-2 - CnocobeH popmMupoBaTh y ydamuxcsi MOTUBALIMIO K 00y4YEHHIO;

[1K-3 - cnoco0OeH ocBanBaTh U UCIOIb30BaTh 0a30BbIe HAYYHO-TEOPETHUECKUE

3HAHMST W TMPaKTUYECKHEe YMEHUsS 10 TpeaMeTry B IpodeccuoHanbHOU
NeSATEeIbHOCTH.
Nuaukatopel W JECKPUINTOPHl  YacTH  COOTBETCTBYIOLIEH  KOMIIETEHIUH,
dbopMupyeMOli B TPOIECCE H3YYCHHS] TUCHUILIMHBI «OpraHu3amusi MpOeKTHON
JEATETLHOCTH IIKOJIBHUKOB 1O (DU3UKE» OIEHUBAIOTCS TPH ITOMOIIH OIEHOYHBIX
CPEIICTB.



[Tnanupyembie pe3ynbTaThl 00ydeHus M0 quciuIuinHe «OpraHu3anus MpOeKTHON
JEATEIIbBHOCTH IIKOJILHUKOB MO (PU3UKE», WHIUKATOPHI TOCTHXKCHUS KOMIIETESHIIUM
[1K-3, [IK-2, nepedyeHb OLIEHOYHBIX CPEJICTB

No | Kog HaunmenoBanue Kon [Inanupyembie pesynbrarsel | Haumenosa
WHIMKATOpa | MHAMKATOPa JOCTHXKEHUS | TUNIAHUPYEMO | 0OyYeHHS HUE
JNOCTHXKEHUS | KOMIETCHLIUU ro OLICHOYHBIX
KOMIETEHIN pe3ynbrara CPEICTB
u 00ydeHHs

1 W-1pk-2 3HaTh: 3(MO-1pk-2) | 3naer: Bomnpocsl
-3aKOHBI pa3BUTHA -3aKOHBI pasBUTHA | IS C/IA4u
JUYHOCTU U TIPOSIBICHUS JUYHOCTU M TPOSBICHUS | 3a4eTa.
JINYHOCTHBIX CBOJCTB, JIMYHOCTHBIX CBOMCTB, | Borpocsl
TICUXOJIOTUYECKUE 3aKOHBI MICUXOJIOTUYECKUE  3aKOHBI | st
epUOAU3AIIH U NepUOAN3allMY U KPU3HUCOB | OOCYXKIEHU
KPHU3HCOB Pa3BUTHS; pa3BUTHUS, s Ha
-IICUXO0JI0T0- -IICUXO0JIOTO- nabopaTopH
MeAaroru4ecKue Mearoru4ecKue BIX paboTax.
TEXHOJIOTHH TEXHOJIOTHH 3ananus
WH/IMBUyaIIN3aluU VH/IMBUyalIN3aluU PYOEKHBIX
oOy4eHus, pa3BUTHS, o0yueHwus, pa3BUTHS, | KOHTPOJIEH
BOCIIMTaHUS; BOCIIUTaHUS;

2 | UI-2nk-2 Ymern: YO-2nk-2) | Ymeer: Bormpocsl
-pa3zpabarsiBaTh " -pa3zpabarsiBaTh U | 1ud  coadu
peanu3oBbIBaTh peanu3oBbIBaTh 3ayera.
npobiemMHOe  0oOydeHHe, npoOiIeMHOe oOyuenue, | Borpocer
OCYIIECTBIISATh CBSI3b OCYILECTBIISATh CBSI3b | JJIS 3aLUTHI
oOy4eHHsT 1O TpPEeAMETY o0yueHuss 1O TMpeaMeTy | JlabopaTopH
(kypcy, mporpamme) c (kypcy, mporpamme) € | bIX  paboT.
MPaKTUKOM, OOCYXIaTh C MPaKTUKOM, 00CyXmare c | 3agaHus
o0y4JaroUMMHUCS o0y4JaroummMucs pPYOEXXHBIX
aKTyaJbHbIE COOBITHS aKTyaJbHbIE COOBITHSI | KOHTPOJIEH
COBPEMEHHOCTH,; COBPEMEHHOCTH;

-HCII0JIb30BaTh - CII0JIb30BATh
BO3MO>KHOCTH BO3MOKHOCTH
o0pa3oBarenbHON  cpejibl o0Opa3oBaTeiabHONM  cpefbl
TUISE JTOCTHKEHUS TUTSE JOCTH)KEHUS
JIMYHOCTHBIX, JIMYHOCTHBIX,
MeETarpeIMeTHBIX u METaInpeIMeTHBIX "
MPEIMETHBIX PEe3yIbTaTOB NPEIMETHBIX  PEe3YJIbTaTOB
oOy4yeHHs] U obOecredeHust o0yueHuss u obecrevyeHus
KauecTBa yueOHo- KauecTBa yueOHo-
BOCIIUTATEIHHOTO BOCIHUTATEIHHOIO IIpoIecca
nmporecca

3 | UI-31k-2 Baagers: B(M-3nk-2) | Baangeer: Bompocer
-HaBbIKAMU OpTaHU3aIIH -HaBbIKAMH  OpPTaHM3alUu | A CHA4YM
3aHATUNA IIKOJHHUKOB I10 3aHATUN ILIKOJBHUKOB TIO | 3ayeTa.
IIKOJIFHOMY (pU3UYECKOMY MIKOJIBHOMY  (hu3nueckomy | 3agaHus
SKCIEPUMEHTY HKCIEPUMEHTY PYOEKHBIX

KOHTPOJIEH




NI-11x3 3HAaTDh: 3(MO-1pk-3) | 3naer: Bormpocsr
-OCHOBHBIC 3aKOHBI -OCHOBHBIC 3aKOHBI (DM3UKHU | UISL  CIlAud
busukn -OCHOBHBIC TEHJ/ICHIIUH | 3a4eTa.
-OCHOBHBIC  TCHJICHIUH pa3BUTHS busuku u | Borpochl
pasBuTHs ~ QU3UKK U METOJIMKH €€ MPETIOaBaHus | JJIst
METOIUKH ee 00CyXJIeHH
TIPEeToIaBaHus s Ha

n1aboparopH
BIX paboTax.
3aganus
PYOSKHBIX
KOHTpPOJIEH

N-2nk-3 YMmerh: Y(NOA-2nk-3) | Ymeer: Bomnpocsl
-IPUMEHSTH -IIPUMEHSTh TCOPETUUYCCKUE | [UTSI  CIAadu
TEOPETUYECCKUE  3HAHUS 3HAHUS ~ JUIL  PEUICHHS | 3a4eTa.

TUTSI pereHus OKCTIIEPUMEHTATBHBIX u | Borpocel
IKCIICPUMEHTAIBHBIX U MPAaKTUYECKHUX 3a7a4 JUTSL 31U ThI
MIPAKTHYECKHUX 3319 -yMeeT aHaJIM3UpOBaTh U | J1abOpaTopH
-yMEeT aHaJIU3HPOBaTh U UHTEPIPETHPOBATH BIX  paboT.
HHTEPIPETUPOBATH IKCIIEPUMEHTAJIbHBIC 3anmanus
AKCTIICPUMEHTAJIbHBIC JTAaHHBIC PYOEKHBIX
JTAHHBIE KOHTPOJIEH

N/I-31k-3 Baagers: B(M/A-3nk-3) | Baageer: Bompocer
-HaBbIKAMHU TUTAHUPOBAHHUSI -HaBbIKAMU TUIAHUPOBAHUS | JUISL  CHAYM
" MIPOBEICHUS " MIPOBEJICHUS | 3a4eTa.
HKCIEPUMEHTA IKCIIEPUMEHTA 3ananus

PYOEKHBIX
KOHTPOJIEH




4. COAEP) KAHUE JUCIHUIIJINHBI
4.1. Y4yeOHO-TeMATH4EeCKHH IJIAH
Ounas dhopma oOyuenus - 9 cemectp , 3aouHast hopma ooyuenus — 11 cemectp

Howmep HaumeHnoBanue pasziena, TeMbl TUCIUTUTUHbI KonuuecTBo yacoB no Bugam
paszena, TeMbl y4€OHBIX 3aHATUI
Jlaboparo | Jlaboparop | Jlekiuu
pHBIE HbIE paboTHl | 3ao4Has
paboThI 3aouyHas dhopma
Ounas ¢dbopma o0y4eHH
dbopma o0ydeHms S
o0yJeHwsI
1 | 3apokaeHue MPOEKTHOTO METO1a 00yUEHUSI. 2 1 0,5
Pa3BuTHe npoekTHOrO 00yUeHUs B (hU3HKO-
MaTeMaThuueckoM oopasoBaHuu. OCHOBBI
Pybex 1 HPOEKTHOIO O0YYEHHUS B COBPEMEHHOM
pOCCUiCKOM 00pa30BaHUH.
2 Ponp MeToamyeckoi JOKyMEHTAIUH B 2 1 0,5
pealu3ainuy MPOeKTHOrO 00yUEHUSI.
PazpaboTka pabounx yuyeOHBIX TpOrpamm 1o
MaTeMaTHKe U (PU3UKE B yCIOBUSIX
IIPOEKTHOTO O0yUYEHHUSI.
3 | TpebGoBanusi O OPraHU3ALNH TPOEKTHOM 2 1 0,5
NeSITEIbHOCTH B IIpoLiecce 00yYeHUs PU3nKe
4 | CnocoObl BOBIIEYEHHSI YUALTUXCS B 2 1 0,5
MIPOCKTHYIO JESTEIHHOCTD.
®opMyIHpPOBaHUE 3aMbICIIa TPOEKTA.
[ImanupoBaHye NPOEKTHOM AEATETbHOCTH.
5 | Bemoanenue npoekra. [IpoBepka u orieHka 2 1
pPe3yIabTATOB MPOEKTHOM JIEATETLHOCTH.
Tunosnorus NpOEKTHON AESTEIbHOCTH
[Ipornecc 3aUThI MPOEKTOB.
6 | Ponb yuurens B opraHuzanuu NpoeKTHOU 2 1
NESATETFHOCTH O0yJaIOIMUXCs M0 (PU3HKE
PyGesxHbIi KOHTpOIIB 1 2
7 VYuebHO-HCcenOBaTeNbCKass W MPOSKTHAs 14 1
paboTa  IIKOJNHHUKOB  MPU  H3YYECHUU
MEXaHUKH
8 | YueOHO-uCcnenoBaTeNnbCkasi M MPOEKTHas 10 1
PyGesx 2 paboTa  IIKOJPHUKOB  TIPU  HU3yYCHUH
MOJIEKYISIPHON (DU3UKH U TEPMOIUHAMUKH
9 VYuebHO-HCcaenoBaTeNbCKass W MPOSKTHAs 12 2
paboTa  IIKOJNHHUKOB  MPU  H3YYECHUU
ANEKTPUUECKUX SBICHUS
10 | YueOGHo-uccnenoBarenbckass W TPOSKTHAs 12 2
paboTa  IIKOJNHHUKOB  TPU  H3YYCHUU
ONTUYECKUX SIBICHUSA
PyGexHbIi KOHTPOJIb 2 2

7




Bcero:

64
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4.2. Conep:kanue J1a00paToOpHBIX padoT:

Tema 1. 3apoxkaeHue MPOEKTHOro Meroaa o0ydeHusi. Pa3Burue mpoekTHOro
00y4yeHUus1 B (PM3HUKO-MATEeMATH4YeCKOM 00pa3oBaHuu. OCHOBbI NPOEKTHOIO
00y4YeHHs1 B COBPEMEHHOM POCCUIICKOM 00pa30BaHMM.

Uto Takoe MPOEKTHBIM METOA OOy4YEHHUS W MOYEMY OH Ba)K€H JJII COBPEMEHHOTO
oOpa3zoBaHusl.

HcToku MpOeKTHOTO METO/1a: UCTOPHS €r0 BO3SHUKHOBEHUS M Pa3BUTHSL.

[IpoekTHOE 00y4yeHHEe B (PU3MKO-MAaTeMaTHUYECKOM OOpa30BaHUM: TMPUMEPHI
MPOEKTOB U UX 3HAYEHUE JJISl PA3BUTHSI HABBIKOB U YMEHUM 00y4aronIuxcsl.
OCHOBBI MPOEKTHOTO METOJIA: MPUHIIUIIBI, METOJbI U TEXHUKH, UCIOJb3yEeMbIC B
MIPOEKTHOMU padoTe.

CoBpeMeHHOE poccuiicKoe 00pa3oBaHWE: NMPUMEHEHHE IPOEKTHONO0 METoJa B
IIKOJIaX U By3ax.

Tema 2. Poib MeTOAMYECKOW [MOKYMEHTAIIMH B pPeaJM3aluM IPOEKTHOI0
o0yyenusi. PaspaGorka pado4yux y4eOHBIX NpPOrpaMM IO MaTeMaTHKe H
(pusuke B ycJIOBHAX POEKTHOI0 00y4YeHUSsI.

Meronnueckas OKyMEHTAalusi U €€ poJib B peaju3allid IMPOEKTHOTO METOoJa
oOy4JeHMUS.

[IpoexTHOE OO0ydYeHHE: ONpeACIICHUE, TPUHITUIBI U METOIBI.

PaGoune ydeOHbIE MpOrpaMMBbl: YTO 3TO TAKOE M KaK OHMU CBSI3aHBI C MPOEKTHHIM
OoOy4EeHHUEM.

Pa3paboTka pabounx y4yeOHBIX HPOrpamMm MO MaTeMaTHUKe M (PU3MKE: 3Tambl U
TpeOOBaHMUS.

[Tpumepsl pabounx y4eOHBIX MpOrpaMM MO MaTeMaThke U (PU3MKe: CTPYKTypa U
COJZIEpKAHUE.

Hcnonp30oBaHue METOAMYECKOM JOKYMEHTAllMd B peajlu3alid TPOCKTHOTO
OoOy4YeHUs: MPAKTUYECKUE PEKOMEH IAIIHH.

Tema 3. TpeOoBaHuA 10 OPraHU3ANMHU NMPOEKTHOM IeATEJIbHOCTH B Ipolecce
00y4eHus pusuke

Yyer Oe3zomacHOCTH: COOJIONEHHWE TPaBWI TEXHUKH O€30MAaCHOCTH TpHU
MPOBEACHUU FKCIIEPUMEHTOB, UCIIOJIH30BAHNUE 3ALTUTHBIX CPEICTB.
B3aumopeincTBue ¢ 3KCrepTaMu: NPUBJICYEHNUE CIIELIMATIUCTOB ISl KOHCYJIbTAlUN U
OLICHKH pEe3yJIbTaTOB MPOEKTA.

Tema 4. Cioco0Obl BOBJIeYeHHS YYALUXCS B IPOEKTHYIO JIeSITEJIbHOCTD.
dopmyaupoBaHue  3ambicjia  npoekta. [linanumpoBaHme  mMpoeKTHOI
NesITeJIbHOCTH.

dopMylIUpoBaHKE 3aMbICiIa MPOEKTa: OOCYKICHUE C YUAITUMUCS BO3MOXKHBIX TEM
U uaeH JUIs TPOeKTa, CTUMYJIMPOBAHUE UX TBOPUYECKOTO MBIITUICHUS.
[InaHupoBaHME TPOEKTHOM JEATENBHOCTH: pa3paboTka IUIaHa JICUCTBUH,
OTIPE/ICIICHUE CPOKOB BHITIOJIHCHHUSI, COCTABIIEHNE OIOKETA.

Pacnpenenenne poner B NPOEKTE: ONPENEIICHHE PYKOBOAMTENS IIPOEKTA,
YYaCTHHUKOB, X O0S3aHHOCTEH U OTBETCTBEHHOCTH.

[IpoBeneHre uccaeaoBaHUM U SKCHEPUMEHTOB: OpraHu3alys MPaKTUUYEeCKON YyacTu
MIPOEKTA, MPOBEACHNE OIBITOB M HAOIIOIEHUH.
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AHanu3 pe3ylnbTaToB MPOEKTA: KPUTEPUHU OLICHKU, MPOBEICHUE 3AIMUThI MPOEKTA,
PEKOMEHJAIUM TI0 YITYUILICHUIO.

Hcnonb30BaHUE COBPEMEHHBIX TEXHOJOTMH: TPUMEHEHHE  KOMITbIOTEPHBIX
IIpOrpaMM, HHTEPHET-PECYPCOB, 000PYHOBaHHS IS IIPOBEACHUS SKCIIEPUMEHTOB.
Tema 5. Beimosinenue npoexkrta. IIpoBepka v onmeHka pe3yJbTaTOB IPOEKTHOM
neATeJbHOCTH. Tumosoruss mnpoekTHoud aesreabHOcTH IIpoumece 3amuThI
NMPOEKTOB.

HccnenoBarenbCKue MPOEKThI: HAMPABIEHBI HA N3YYEHUE ONPEICICHHON TEMbI WIIH
poOJIEMBI.

[IpakTUKO-OPUEHTUPOBAHHBIC IPOEKTHI: HAIPABICHBI HA PEIICHUE KOHKPETHBIX
3a/1a4 Wi Ipoosiem.

CoumnanbHO-OPUEHTUPOBAHHBIE ITPOEKTHI: HAMPABJIEHBI HA YAYYIICHUE KU3HU
00111eCTBa UJIU OKPYKAIOIIEH Cpe/Ibl.

[ToaroroBka mpe3eHTaMu: O(OpPMIICHHE PE3yJIbTaTOB IMPOEKTa B BUJIC CJIANI0B
WJIM TEKCTA.

Brictyruienue nepen aymuTopuen: mpeacTaBiICHUE MPOEKTA, OTBETHI HA BOIIPOCHI.
OrneHka IpoeKTa: ONpeAeICHUE €ro J0CTOUHCTB U HEJIOCTAaTKOB, PEKOMEHIAIUH 110
YIIYYIICHHUIO.

Tema 6. Poub yuuTeJassi B OPraHu3aluu TNPOEKTHOH J1eATEJIbHOCTH
oO0yuarmmxcs mno pusnke

MotuBausa ydammxcs: CTUMYJIMPOBAHHUE HWHTEPECA K MPEAMETY, MOAACPKKA
MHUIMATUBBI U TBOPYECTBA.

KoHnTposib 3a 6€30MmacHOCTBIO: COOMIONCHUE MPaBUJl TEXHUKH O€30MacHOCTU TMpHU
MPOBEJICHUYU SKCIIEPUMEHTOB, NCMOJIb30BAHUE 3AIIUTHBIX CPEACTB.

Tema 7. YueOHO-Mcc/IeI0BATEIbCKAS U NMPOEKTHAsA PadoTa HIKOJbHUKOB IPH

N3YYCHHUUN MEXaHUKH

1.

HccnenoBanue JBWKEHHMS TeJI: H3YUYCHME 3aKOHOB HbrOTOHA, ompeaeneHue
YCKOPEHHSI CBOOOTHOTO TaJICHHSI, pacyeT TPAeKTOPUH JIBIKCHHUS Tela.
HccnenoBanue pabOThl M MOIMHOCTH: HM3yYCHHE 3aKOHA COXPAHCHMS SHEPIuH,
pacdeT paboThl K MOIIHOCTH Pa3IUYHBIX MEXaHHU3MOB.

HccnenoBanue kojiebaTeIbHBIX MPOIECCOB: M3yUCHHE 3aKOHOB KojleOaHuM, pacuer
MIepHOo/ia U aMILUTHTY bl KOJICOaHUM.

HccnenoBanve ruipoJIMHAMUKNA: U3YYEHUE 3aKOHOB JBUKEHUS JKUIKOCTH, PAcUeT
CKOPOCTH T€UEHHUsI BOJIbI B TpyOax.

HccnenoBanue a’poJMHAMHUKHA: HM3yUYCHHE 3aKOHOB JBMIXKCHHS BO3yXa, pacuer
MOIbEMHOM CHJIBI M COITPOTUBIICHUS BO3TyXa.

HccnenoBanrue acTpOHOMUU: M3YYEHUE 3aKOHOB JIBUKEHHUS HEOECHBIX TEJ, pacyeT
OpOUT IJIAHET U 3BE3.

HccnenoBaHue KOCMOHABTMKW: HW3YYEHHE 3aKOHOB  JBIDKEHHMS pakeT U
KOCMHUYECKHUX aIllaparoB, pacuyeT TPACKTOPHHU MOJIETa U CKOPOCTH JIBHMIKCHHUSI.

Tema 8. YueOHoO-MccIenoBaTeIbCKAsl U MPOEKTHAsA PadoTa NMIKOJbLHUKOB IPH

U3yYeHUH MOJIEKYJISPHOH GU3MKHN U TEPMOJIMHAMUKH.

1.

HccnenoBanne  TeIulonepenauyn:  M3y4eHUE  3aKOHOB  TEIIONPOBOAHOCTH,
KOHBEKIIMM M  M3JIY4Y€HHUs, pacyeT TeINIOOOMEHa MEXIy pa3Iu4yHbIMU
MaTepHuaJaMu.
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10.

HccnenoBanue TEMIOBBIX JBHUraTelieil: H3y4eHHE 3aKOHOB pabOThl TEIUIOBBIX
maruH, pacuet KIIJ u apdextuBHOCTH pa3TuUHBIX TUIIOB IBUTaTENCH.
HccnenoBanue XOMOAWIBHBIX MAIIMH: M3yYE€HHUE 3aKOHOB PabOThI XOJOIUIBHBIX
YCTaHOBOK, pacyeT XOJOJOMPOU3BOAUTEIILHOCTH U SHEPTOMOTPEOICHUSI.
HccnenoBanue TEPMOIIEKTPUUECTBA: H3YyUYEHHUE 3aKOHOB TEPMOAJIEKTPUUECKOTO
addekxra, pacuyer MOIMHOCTH U AOPEKTUBHOCTH  TEPMOIIEKTPUUCCKUX
reHepaToOpOB.

HccnenoBanne  TEIUIOBOTO — pPACHIMPEHUsS: HW3YYEHHE 3aKOHOB  TEIJIOBOTO
paciiMpeHusi MaTepuasoB, pacyeT KOAIPQPUIUEHTOB JIHHEWHOTO U OOBEMHOTO
pacipeHus.

HccnenoBanue (a3oBBIX MEPEXOAOB: M3yUEHUE 3aKOHOB MEPEXo/a BEIIecTBa M3
OHOTO arperaTHoro COCTOSHUS B JAPYroe, pacueT TEeMIeparypbl U JaBJICHHS
(a30BbIX MEPEXOJIOB.

HccnenoBanue SHTPOIUU: U3YyUEHHE 3aKOHOB YBEJIMYEHUS SHTPOIMH B 3aMKHYTBIX
CUCTEMaXx, pacueT U3MEHEHHsI SHTPOIINU NIPU Pa3IMUHBIX MpoIeccax.
HccnenoBanyue M30TEPMUYECKOTO MPOIECCa: U3yUYEHUE 3aKOHOB M30TEPMUUECKOIO
pacIIMpeHust U CXKaTus razoB, pacyeT oO0beMa M JaBJICHUS ra3za Ipu MOCTOSSHHOU
TEMIEpaType.

HccnenoBanue annabaTnyeckoro Mpolecca: M3ydeHHue 3aKOHOB aauabaTHdecKoro
pacIIMpeHus] U CKaTus ra3oB, pacyeT U3MEHEHMsI TEeMIIepaTypbl U JaBICHUS rasa
IIpY OTCYTCTBUHU TEIJI0OOMEHA C OKPYKAIOIIEH Cpeoi.

Hccnenoanne mukna KapHo: m3ydeHHe 3aKOHOB pabOTHI HI€aTbHOM TETUIOBOU
mamuHsl, pacuet KITJ[ u adpdextuBHOCTH 1TMKia KapHo.

Tema 9. YueOHo-uccIen0BaTEIbCKAA U MPOEKTHAS PadoTa MIKOJIbHUKOB IIPH
U3y4YeHHMH IeKTPUYECKUX SBJICHUS .

HccnenoBaHre 3JIEKTPUYECKOTO TOKA: M3YYEHHE 3aKOHOB JJIEKTPUYECKOTO TOKA,
pacuer CUiIbl TOKA, HAIPSKEHUS U COMPOTUBIICHMS B PA3JIMYHBIX LIETISX.
HccnenoBaHne  3NEKTPOCTATUKH: HW3YYEHHE 3aKOHOB  3JIEKTPOCTATHYECKOTO
B3aUMOJICHCTBHSI, pacyeT MOTEHIMAIA U HAIIPSIKEHHOCTH 3JIEKTPUYECKOTO ITOJIA.
HccnenoBaHne 53IEKTpOMAarHeTW3Ma: HW3Y4€HUE 3aKOHOB  3JIEKTPOMAarHUTHOMN
WHIYKIUHU, paCYET MAarHUTHOT'O TOJISL ¥ JIEKTPUYECKOTO TOKA.

HccnenoBaHre 3MEKTPUUECKUX LENEH: M3yYEHHE 3aKOHOB MOCIEAOBATEIBLHOIO U
napajieIbHOr0 COEAMHEHUS IPOBOIHUKOB, PACUET apaMeTPOB LEIH.
Hccnenosanue TpanchopmMaropoB: U3ydyeHHUE 3aKOHOB pabOThI TpaHC(HOPMATOPOB,
pacuet korddulrenTa TpanchopmManuu U NOTeph SHEPTUU.

HccnenoBanue 3MEKTPUYECKUX MAIIMH: U3yYeHHE 3aKOHOB padOThl T€HEPaTOpOB U
nBurarenei, pacuet MmomHocTy 1 KIIT/I.

HccnenoBanue 3eKTpoOiIn3a: U3y4eHUE 3aKOHOB 3JIEKTPOJIN3a, PacueT KOJUYecTBa
BELIECTBA, BBIJIEISAIOMIEIOCS MpPU IMPOXMKICHUH 3JIEKTPUYECKOTO TOKa dYepe3
pacTBop.

UccnenoBanue Gpororddexra: n3ydeHue 3akoHOB BHemHero ¢hoTtodddexra, pacuer
MaKCUMaJbHON KMHETUYSCKON SHEPTHH (POTOIICKTPOHOB.

HccnenoBanue 31€KTPOHHBIX YCTPOMCTB: HM3yY€HUE 3aKOHOB pabOThl JAMONOB,
TPAH3UCTOPOB U MUKPOCXEM, pACUeT IMAPaMETPOB U XapaKTEPUCTHK YCTPOMCTB.
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10.

11.

12.

10.

11.

HccnenoBanre 3M€KTPOXUMUU: M3YyYEHUE 3aKOHOB 3JIEKTPOXMMUYECKUX PEAKIUH,
pacueT KOJIM4eCTBa BEIIECTBA U SHEPTUH, BBLICISAIOLIEIHCS IPU MPOXOKIEHUU TOKA
4yepes3 AEKTPOIIUT.

Hccnenosanue ANEKTPUYUECKOM 0€3011acCHOCTH: U3yUYEHUE 3aKOHOB
ANIEKTPOOE30MaCHOCTH, PACUYET JONYCTUMBIX 3HAYEHWI TOKAa U HANpPSHKEHUS IS
Pa3IMYHBIX YCIOBUH 3KCILTyaTallH.

HccnenoBanue aJlbTEpHATUBHBIX HCTOYHUKOB HEPTUU: U3yUYEHUE 3aKOHOB PabOThI
COJTHEYHBIX Oarapeil, BETPSHBIX T'€HEPATOPOB U JAPYTUX YCTPOMCTB, pacueT X
3(pPEKTUBHOCTH U SKOHOMHUYHOCTH.

Tema 10. Y4yeOHo-McCiIeA0BaTEIbCKAsE M NMPOECKTHAsi PpadoTa MIKOJIbHUKOB
NPH U3YyYeHHUHU ONTHYECKHUX SIBJICHUSA

HccnenoBanrue 3aKOHOB OTPAXKEHHSI CBETA: M3YUYEHHE 3aKOHOB OTPAXKEHUS CBETA,
pacuer yriia najeHus 1 yria OTPaXKeHUsl, UCCIEI0BAHNE 36PKAIIBHOTO OTPAXKECHHUS.
HccnenoBaHne 3aKOHOB IIPEJIOMIIEHMSI CBETA: W3YYEHHE 3aKOHOB IPEIOMIICHUS
CBETa, pacyeT IoKa3aTeyield MPEIOMIICHHS Pa3JINYHbIX MaTepUaiOB, HCCIECAOBAHUE
IIOJIHOTO BHYTPEHHETO OTPAKEHUS.

HccnenoBanue unTepdepeHIMM CBETa: U3yUeHUE 3aKOHOB MHTEp(EpEeHINH CBETA,
pacueT UHTep(HEepeHIIMOHHONW KapTUHBI U 110JIOC PABHOM TOJIIUHBI.

HccnenoBanue Oudpakiuy CBETa: U3YYEHHE 3aKOHOB IU(paKLUU CBETa, pacuer
TU(PPAKIUOHHON KapTUHBI U TU(PPAKIIMOHHBIX MAKCUMYMOB.

HccnenoBanue QUCHEpCHM CBETAa: M3YyYEHUE 3aKOHOB JHCIIEPCHHM CBETA, pacuer
CrieKkTpa Oesoro cBeTa U 1BeTa OTACNIbHbBIX JIMHUM.

HccnenoBanue mnojisipu3aldyd CBETAa: W3YYEHHE 3aKOHOB TOJISIPU3AllMM CBETA,
pacyer CTeNneHu NOJIIPU3ALMH U yIVIa IOBOPOTA MJIOCKOCTH MOJSIPU3ALUH.
HccnenoBanue ONTUYECKUX MPUOOPOB: M3YUYEHHE 3aKOHOB PAaOOThl MUKPOCKOIA,
TeJecKona, OMHOKIS M JPYruX ONTHYECKUX MNpUOOpPOB, pacyeT HMX OCHOBHBIX
XapaKTEPUCTUK.

HccnenoBaHne ONTHYECKOTO BOJOKHA: M3YYEHUE 3aKOHOB PACHpPOCTPAHEHUs CBETA
B ONTUYECKOM BOJIOKHE, PacyeT ITOTEPh U 3aTyXaHUs CUTHAA.

UccnenoBanue rojorpaduu: wH3ydeHHE 3aKOHOB 3allUCH U BOCCTAHOBIICHUS
rojiorpaMM, pacyeT pa3peularolieid CIOoCOOHOCTM U IIIYyOMHBI  PE3KOCTH
rojorpaduuecKoro n300pakeHHS.

HccnenoBanue na3epoB: U3y4eHUE 3aKOHOB PabOTHI 1a3epOB, pacueT JJIMHBI BOJIHbI
Y MOIIIHOCTH JIa3€PHOTO U3TYUYEHUSI.

HccnenoBanue ONTORJIEKTPOHUKHU: HW3YYEHHE 3aKOHOB pabOThl CBETOIMOIOB,
($bOTOAMOAOB U IPYTUX ONMTOAIEKTPOHHBIX YCTPOMCTB, pacueT UX XapaKTePUCTHK U
napameTpoB.
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4.3. ConeprkaHue JJeKIIMOHHBIX 3AHATHI

Tema 1. 3apoxkaeHue NPOEeKTHOro wmeroga oOydyeHusi. Pa3purme
NPOEKTHOIO O0y4eHHMS] B (PH3HUKO-MaTeMaTH4eckoM o00pa3zoBaHuu. OCHOBBI
MPOEKTHOI0 00y4eHUsI B COBPEMEHHOM POCCUIICKOM 00pa30BaHMU.

1. 3apoxieHre MpOEeKTHOTO METOA

. Ucroku: Unen nparmatudeckoit negaroruku xona Jlpron («ydeHue
4yepes JCIaHue» ).

. Passutue: V. X. Kunnatpuu BBeNn TEPMUH «MeTOA MPOeKToB» (1918
r.).

. OteuectBenHbIi ONbIT: 1920-€ IT. — «KOMITJIEKCHO-TIPOEKTHASI CHCTE-

Ma» (Iaukuii, bionckuit). bt orBepruyT B 1930-€ IT. 32 OTCYTCTBUE CH-
CTEMaTUYHOCTH 3HAHUMU.
2. Pa3Butue B pu3nko-MaTreMaTuuecKoM 00pa30BaHUU

. EcrectBenHas cBs3b: [Ipo€KThl MOAETUPYIOT HAYYHBIE METOMIBI — KC-
MIEPUMEHT, MOJICTIMPOBAHUE, PEIICHUE MTPUKIAIHBIX 33/1a4.
. THIIBI IPOEKTOB:
o HccnenoBarenbckue (3aKOHOMEPHOCTH, MOJICTTUPOBAHME).
o NHXeHEepHO-KOHCTPYKTOPCKHUE (cozmanue MOJIEIIEH,
YCTPOMCTB).
o NudopmaimoHHO-BBIUUCIUTENbHBIE  (POrpaMMBbl, TPUIOKE-
HUSA).
. [TpeumyiectBa: @opMupoBaHNE HAYYHOTO MBIIUICHUS, YIUIyOJIeHUE
MOHMMAHUSI TEOPUU Yepe3 MPAKTUKY, PA3BUTHUE HABBIKOB pabOTHI C JaHHbI-
MU.
3. OCHOBBI B COBPEMEHHOM POCCUHCKOM 00pa3oBaHUU
. Hopmatusnast 6a3za: TpeboBanne ®PI'OC; MHAMBUIYaTbHBI HUTOTO-
BBIN TIPOEKT Kak (popma aTTecTarum.
. Crpykrypa npoekra: [Tonroropka — I[lnanupoBanne — HccnegoBa-
nue — Odopmnenne — Ilpesentanus — Pednexcus.
. Ponp yuurens: OT nexkropa K ThIOTOPY, KOHCYJIBTAHTY U OpraHU3aTo-
py.
. Kputepun oneHku: AKTyalIbHOCTb, CaMOCTOATEIIBHOCTb, KOPPEKT-

HOCTb METOJJ0B, KQUCCTBO IMPE3CHTALMHU U 3alIUThI.

Tema 2. Pojb MeToaMyeckoil AOKYMEHTAIMM B Ppeajn3aluHd IPOEKTHOIO
o0yyenusi. Pazpaborka padouyux y4yeOHBLIX NPOrpaMM M0 MaTeMaTHKe U
(pusuke B yCJI0BUAX IPOEKTHOIO 00y4eHUsI.
1. Ponb MeTOIMUECKON IOKYMEHTAIIUN
. Haznauenue: O6ecniednBaeT CUCTEMHOCTD, IIEJICTIOJaraHue U ¢IMHbBIC
TpeOOBaHMSI.
. KiroueBbie JOKyMEHTHI:
o PaGouasi mporpaMMa — HHTETPUPYET MPOEKTHI B COICP’KAHUE
MpeIMeETa.
o [lonoxeHne 0 MPOEKTHOM IEATEIBHOCTH — IIKOJIBHBIM pera-
MEHT.
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o KpI/ITepI/II/I OLCHKHN — YCTKHC ITOKA3aTCJIN AJIA 3alllUThI.

o Meroauyeckue peKOMEHIAIMN — UHCTPYKUUU JUJIs1 YUYUTENEH U
YYEHUKOB.
2. Pa3zpaboTka pabouux nmporpaMm o mMaTeMaTuke u pusuke
. OcHOBHOW TpUHIUIL: «BIIUTE» MPOEKTHI B TEMATHYECKOE IUIAHUPO-
BAaHMUE.
. Kak oTpa3uts B paznenax nporpaMMsl:
o [Inanupyemble pe3ynbTaThl:
. [IpenmetHble: Kakne TeMbl M 3aKOHBI MU3Y4arOTCAd 4EPE3
poekT (3akoH Oma, Teopema Iudaropa).
. Meranpenmetnsie: Kakue YV /]I pazBuBatorcs (TiaHupo-
BaHUE, aHAJIU3, paboTa B KOMAH/IE).
o Conepxanue: OnpenenuTh «TOYKH  BXOAa» JJIsl MNPOEKTOB B
KOHKPETHBIX TEMaX.
. Qu3zuxa: «Mexanuka» — mTpoeKkT «Mopenp Karamysb-
TBD».
. Mamemamuxa: «I'eomerpusi» — npoekt «Pacuer mapa-
METPOB CTAITUOHAY.
o TeMatnueckoe IIaHUPOBAHUE:
. BriienuTh yackl Ha MIPOEKT.
. [Iponucath 3Tanbl pabOTHI 1O YETBEPTIM (CTapT, UCCIIE-
noBaHue, opopMiieHue, 3aIuTa).
. Oco0eHHOCTH ISl MATEMAaTUKU U (PUBUKU:
o AKIIEHT Ha UCCJIEIOBAHUE, MOJICTTMPOBAHUE U DKCTICPUMEHT.
o Ucnonszoanue 110 nns moaenuposanust (GeoGebra) u ananu-
3a IaHHBIX.

Tema 3. TpeGoBaHus MO0 OPraHU3aNNM MPOEKTHOM IeAATEJIbHOCTH B IpoLecce
o0yueHusi pusuke
1. ConeprkarenbHble TpeOOBaHHUS
. Cas3b ¢ penmeroM: [IpoekT nomxkeH yrayOonsTh moHuManue dpusnde-
CKHUX 3aKOHOB, SIBJICHUM U TECOPUH.
. Hayunoctb: O0s3aTebHOE HUCHOJIB30BaHUE (PU3NYECKUX METOJIOB:
BBIJIBIDKCHHUE THUIIOTE3bI, DKCIIEPUMEHT, MOJISTUPOBAHKE, aHATIU3 TTOTPEIIHO-
CTEH.
. AKTyaJIbHOCTB: TeMa JoJkHa ObITh 3HAUMMOM, UMETh MPAKTUYECKYIO
HaIPaBJICHHOCTh WM CBSI3b C COBPEMEHHBIMH TEXHOJOTHSIMHU.
. CooTBeTCTBHE YPOBHIO: 3a/1auu MPOEKTA JAOJKHBI ObITh MOCUIIbHBI, HO
COJIEpIKaTh JIEMEHT HOBU3HBI JIJIsl YUCHHKA.
2. Opranu3anuoHHbIe TPEOOBaAHUS
. OrtanHoCcTh: YeTKkoe TUTaHMpPOBAHUE W COOJIOJIEHWE 3TaroB (MOIT0-
TOBKa, UCCIeA0BaHNe, 0hOpMIICHUE, 3aIInTa, pedIeKcus).
. be3onacHocTh: Bece skcnepuMeHTHl TOJDKHBI OBITh O€30MacHBIMH U
3apaHee COrJacoOBaHbI C YUUTEIIEM.
. Pecypchoe ob6ecnieuenue: JlocTyn Kk HE0OXOaUMOMY O0OpYIOBaHUIO,
MaTepuaiaMm 1 HHPOPMAITMOHHBIM PECYpPCaM.
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. Cobmonenue cpokoB: PazpaboTka peanuctuyHoro rpapuka padOThI
HaJl IPOEKTOM.
3. Meronuueckue TpeOOBaHUS

. Pone yunrens: Yuurens BBICTyHaeT KaKk KOHCYJBTAaHT U TBIOTOp, a HE
KaK JIEKTOP.

. WucTtpykrax: ObecriedeHre yyammxcss Y4eTKUMA METOJUYECKUMU Ma-
TEpHUaJIaMU MO CTPYKType U 0hOPMIICHUIO PaOOTHI.

. ®opmupoBanue rpynm: ['nOkuit moaxon (MHAUBUAYaIbHBIC, MApHbIC,
IPYIIIOBbIE MPOEKTHI) B 3aBUCUMOCTHU OT LIEJIA U TEMBI.

. MexnpeameTtHocTs: [loompenue cBszeit ¢ matrematukon, nHpopma-

THUKOM, TEXHOJIOTHUEH.

4. TpeboBaHUs K PE3YJIbTATY U OLICHKE
. OcsaszaemocTh pesyinbrara: [IpoekT JOJKeH MMETh KOHKPETHBIM IPO-
IYKT: MOJENb, NMPUOOP, PE3yJIbTaThl IKCIEPUMEHTA, KOMIIBIOTEPHYIO MpO-
rpaMMy, UCCJIEI0BATEIbCKUM OTYET.
. KputepuanbHocTh: OLieHKa 1O YETKUM KPUTEpUSM (aKTyalbHOCTb,
riyOrMHa HMCCle0BaHus, KOPPEKTHOCTh METOAOB, KaUeCTBO 3KCIIEPUMEHTA,
LEHHOCTb PE3YyJIbTaTOB, IPE3CHTALIMS).

. [Ty6nuunas 3ammra: OOsi3aTenbHas MPE3CHTAINS U 3aIUTa IPOEKTA C
JIEMOHCTpAIUE ero paboThl WA PE3YJIbTATOB.
. [IpakTyeckas/uccnenoBarenbckas LEHHOCTh: Pe3ynbTaThl  JIOKHBI

HMCTb TCOPECTUUCCKYIO NI MPHUKIIAJHYIO0 3HAYUMOCTD.

Tema 4. Crioco0bI BOBJICYEHHS YYALIUXCH B IPOEKTHYIO AEATEIbHOCTD.
@opmysmpoBaHue  3ambicia  npoekrta. IlinaHupoBanme  NMpoeKTHOM
eI TeJIbHOCTH.
1. CiocoObl BOBIIEUCHUS YUAIITUXCSI
. Ot nnyHoro uHtepeca: CBsA3b TEMBI C YBICUEHUSIMU yueHUKa ((pu3nka
U CIIOPT, MY3bIKa, UTPHI).
. Ot npoOnemsbl: BeisiBeHne u perieHue peaibHOW mpobieMbl Kiacca,
IIKOJIBI, OBITA.
. «Mosrosoit mTypm»: KomektuBHas reHepanus uaei 6e3 KpuTUKH Ha
Ha4yaJIbHOM JTare.
. [Tpoby>xknaromue Borpockl: «UTto Oyaet, ecnu...?», «Kak ato pabora-
eT?», «MOXHO JU yIy4llIUTh?».
. JlemMoHCTpanus Jydiux mpoekToB: [Ipumepsl ycnemHsix padoT mpo-
IUIBIX JIET JIs1 BIOXHOBEHHS.
. CBobona BwIOOpa: [IpegocTaBieHrne BO3MOXKHOCTH BBIOpaTh TEMY,
dbopmar paboThl (MHAUBUAYATBHO/B TPYIMIIE) U TUII IPOIYKTA.
2. ®opMyIMpPOBAHUE 3aMBbICIIA TPOEKTA
. Ot uneun k uenu: [IpeBpanieHre pa3MbITON HJIEU B KOHKPETHYIO LIEb
o moaenn SMART.
. Omnpenenenue npobnemsl: UeTkuit otBer Ha Bompoc: «Kakyro mpo-
0JieMy MBI periaem?».
. dopmynupoBka Tembl: Tema A0KHA OBITH KOHKPETHOM, OTpa)kaTh
CYTh paOOTBI U OBITh HHTEPECHOH JIJIs1 aBTOpA.
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. [Tpumep: Ot «Xouy m3yyaTh 3eKTpHuecTBO» K «Co3qaHue Monaenu
sHEeprocOeperaroe CUCTEMbI OCBEIIEHHUS JIJIs1 KYKOJIBHOTO JJOMHKAY.
. Omnpenenenue npoaykra: Kakoil ocsizaemblil pe3ynbTaT OyJeT co3iaaH
(MakeT, caiT, mocobue, MOJeib, OTUYET 00 IKCIICPUMEHTE).

3. [ImanupoBaHue MPOCKTHOMN JEATEIBHOCTU

. Hexomno3unus nenu: Pazouska oO1iel 1eim Ha KOHKPETHBIE, Moce-
JOBaTEJIbHBIE 33J1a4H.

. Omnpenenenne 3tanoB: CTaHAAPTHBIE 3Talbl: MOUCK HH(OpMaLUH,
IKCIIEPUMEHT, CO3/IaHne POAYKTa, OpOopMIIEHHE, TOATOTOBKA K 3aIIHTE.

. Pacnpenenenne poseii: B rpynmnoBoM IIPOEKTe — YETKOE 3aKpEIJICHUE
30H OTBETCTBEHHOCTH 32 KaXKJbIM YUaCTHUKOM.

. Coznanue rpaduka: Pa3paboTka peanucTUYHOro IuiaHa-rpaguka c
JNeJIalHAMH 110 KaXXJ0MY JTally.

. Omnpenenenue pecypcoB: Uto moHagoOUTCs U1 peaausanuu (MaTepu-

aJIbl, O60pYIIOBaHI/I€, IIOMOIIb SKCIICPTOB, HCTOYHHUKH I/IH(i)OpMaLII/II/I).
5. MeTogu4ieckne YKazaHud A1 oﬁyqamumxc;l M0 OCBOCHHMIO JUCIHUIIJINHBI

[lepen nabopaTOpHBIMU 3aHATUAMH HEOOXOIMMO MOATOTOBUTH BOIPOCHI IO
npoOJEeMHBIM, HETTOHATHBIM BOIIpOCcaM M 0OCYAMTh MX B X0Ji€ Y4eOHOM AMCKYyCCUU
Ha JaboparopHoM 3aHITHU. Ha 1mabopaTopHBIX 3aHATUSIX MNPOBOAUTCA pa3doop
TEOpUH TI0 TEME U TMPOBEIACHUE HCCIEAOBATEIbCKUX padoT Mo (uU3MKe,
oOCy)XKJIeHUEe METOAUKHM HUX opranu3auuu. Ha 3aHATUSX NOpUMEHSIETCS METOA
KOJUIEKTUBHOTO B3aUMOJEHCTBUS, pa30opa KOHKpPETHBIX cuTyauuii. Iloaromy
MPUBETCTBYETCSI TPYNIOBOW METOJ BBINOJHEHUSI JJA0OPATOPHBIX padoOT, a Takke
B3aMMOOLICHKA 1 00CYX/I€HHE Pe3yJIbTaTOB BBIMOIHEHUS JIa0OPAaTOPHBIX padoT

JUis  Tekyllero KOHTPOJs YCHEBAEMOCTH OOy4yaroluxcs OYHOW (HOpPMBI
oOy4yeHMs] TpernojaBaTeieM HCIoNb3yeTcsl baibHO-peHTHHIOBas —cucTeMa
KOHTPOJISI M OLICHKM aKaJeMHUYECKONM akTUBHOCTU. Ilo3TOMy HacTosITeNbHO
pEeKOMEHAyeTCsl TIIaTeldbHO MpopadarbiBaTh Marepual JUCUUIUIMHBI IIpU
CaMOCTOATENbHON paboTe, ydacTBOBaTh BO BceX (QopMax oOOCYXKIEHUS W
B3aMMOJICUCTBUA Ha JIAOOPaTOPHBIX 3aHATUSAX B LEISAX JIYYIIEro OCBOEHUS
MaTepuajla W IOJyYEHHs] BBICOKOM OLEHKM MO pe3yiabraraM OCBOCHHS
JUCUUTUTUHBI.

BrlnoiHeHHEM CcaMOCTOSITENBHOW pabOThl MOAPA3ZYyMEBAET CaMOCTOATEIbHOE
W3Y4YEeHHE pa3[eioB JUCUUIUIMHBI, TOJATOTOBKAa K JabOparopHbIM padoTam,
pyOEKHBIM KOHTPOJISIM (1711 04HOM (hOpMBI 00YUYEHUs1), MOATOTOBKY K 3a4ETy.
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PexomeHnayemMblil pe:xuM CaMOCTOATEIbHON padoThI

Busr camocTosiTenbHOM paboThl 00ydaromuxces | TpyloeMKoCcTh, | Tpym1oéMKOCTb,
Yacel Yacel
Ounas dopma 3aoyHas ¢popma
oOydeHus oOy4deHus
CamMoCTOSITENNbHOE N3YYCHUE TEM: 34 136
Opranusanusi NPOEKTHOM NEATEIBbHOCTH IS
nereii ¢ OB3, KoHKypchl MO NOpPOEKTHOU
NEATEeIbHOCTH IIKOJIbHUKOB B Poccum, ux
CTaTyC U 3HA4YCHHE.
[TonroroBka K pyOeKHBIM KOHTPOJISIM — TIO 2 4
yaca Ha KaxJIbld pyoex
[TonroroBka K 1a00paTOPHBIM 3aHSATHUSM T10 2 60 12
yaca Ha KaXkJ10€ 3aHATHE
IToaroToBKa K MPOMEKYTOYHOM arTeCTAlUN 18 18
110 AUCIUILIMHE (3a4eT)
Uroro: 116 166
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6.©20OH/] OHEHOYHbLIX CPEACTB /I ATTECTALIIN 110 ANCHUII/INHE

6.1. IlepeyeHb OLICHOYHBIX CPEACTB

1. banbHO-peHTHHTOBasI CHCTEMA KOHTPOJISI ¥ OLIEHKH aKaJeMUIeCKON aKTHBHOCTH
oOyuatomuxcs B KI'Y. (17151 ouHo# popMbI 00ydeHUS)
2. bank 3amanuii Kk pyOexHbIM KOHTpoJsiM Ne 1, 2. (u1st ouHol opmbl 00ydeHust)

6.2 Cucmema 0an1bHO-peMuUn2060 OUEHKU PAdOmvl 00y4aAIOUUXCA NO

oucyuniune
Conepxanue
No| HanmeHnoBanue Pacnpenenenne 6aioB 3a ceMecTp
Pacripenenenue Bun VP Brinonnenue | Pybexxusr | PyOexxubr | 3auet
OaoB 3a U 3aiura | U 51
CEMECTPBHI 10 1a060paTopHO | KOHTPOJIb | KOHTPOJIb
BUJIaM y4eOHOM 1 paboThI Nel Neo 2
paboThI, CPOKHU
CAaH YHCOHOi bannHas onenka 1o 30 Ho 20 1o 20 1o 30
paboThI
(moBoasATCS 110
CBe/eHus
00y4arouuxcs
HA MEePBOM
yueOHoM
3aHATHH)
1 [Ipumeuanue o 1 6anna Ha 7 Ha 32
3a 2-X 3aHATUU | 3aHATUU
YacOBYIO
n1abopaTtopHy
10 paboTy
Kpurepnit 60 1 MeHee OAJIJTIOB — HEYIOBJIETBOPUTEIIHHO (HE 3aUTEHO);
nepecuéra 61...73 — yn1OBIETBOPUTEIHLHO (3aUTEHO);
2 | 6aioB B 74... 90 — xopor1io (3a4TE€HO);
Tpaauonnyo | 91...100 — oTinyHO (3a4TEHO).
OIICHKY IO
uToraMm paboThI B
CEMEeCTpe U
3ayera
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Kpurtepun
JOMyCKa K
IIPOMEKYTOUHOMN
aTTeCTallNH,
BO3MOYKHOCTH
MOJIYYEHUS
aBTOMAaTUYECKOTO
3auera
(’PK3aMEeHaAIIMOHH
0i1 OLICHKH ) 110
JTUCLUTLUINHE,
BO3MOKHOCTb
MOJIyYEHUS
OOHYCHBIX
OaioB

Jlnst nomycka K MpoOMeKyTOYHOM aTTecTaluu Mo JUCIUIUINHE
(3adeTy) 3a ceMecTp OOydJaromMiics TOJDKeH HaOpaTh MO UTOTaM
TEKYyIIEero U pyoekHOro KOHTposie He meHee 51 Oamna. B cnyuae
ecni  oOywaromuiics HaOpan wmenee S1  Oamma, TO K
aTTeCTAIMOHHBIM HCIIBITAHUSM OH HE JIOMYCKAETCH.

Jis  monmydyeHust 3adera 0e3 TMPOBEICHUS IPOLELYPHI
MPOMEXYTOYHOM  aTTecTalli  o0ydJaromeMmycsi HeoOX0auMo
HaOpaTh B XOJ€ TEKYILIET0 M PyOESKHBIX KOHTpoJiel He MeHee 61
O6amma. B aTom cinyuae uror OalIbHONW OLIGHKH, MOTydaeMou
oOyJarommmcsi,  OMpeAeNseTcss MO  KOJIMYeCTBY  OalljioB,
HAaOpaHHBIX UM B XOJI¢ TEKYIIETO W pyOexHbIX KoHTposeil. [lpu
3TOM, Ha YCMOTpPEHHE IpenojaBaTens, OaibHasg OIEHKa
oOy4aromerocsi MOKET OBITh IOBBIIIEHA 3a CUET IOJIy4YEHUs
JIOTIOJIHUTENBHBIX OAJIJIOB 32 aKaJIeMUYECKYI0 aKTUBHOCT.

OOyuaromuiicsi, UMEIOIUNA MPABO Ha MOJIYYEHHUE OLICHKH 0€3
IOPOBEACHUS MPOLEAYPhl NMPOMEXKYTOUHOM AaTTECTALUH, MOXKET
HOBBICUTh €€ MyTEM CJayd aTTeCTallMOHHOIO HCHbITaHus. B
cillydae  IoJyuyeHuss oOyyarouuMmcsi Ha  aTTeCTallMOHHOM
ucnbiTaHuu 0 6amioB UTOT 0aUIbHOM OLEHKHU IO TUCHUIUIMHE HE
CHIDKAETCH.

3a akanmeMUYeCKyl0 AaKTUBHOCTH B XOJE€ OCBOCHHUSA
JTUCUUIUIMHBI, y4acTHE B Y4eOHOM, HAydHO-UCCIEAOBATEIIbCKOM,
CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOM M OOIECTBEHHOU
NEeATEIbHOCTH  OOydyaromeMycsi MOryT  ObITh  HAYMCJEHBI
JIOTIOJTHUTENIbHBIE Oasbl. MaxkcumanbHOe KOJTMYECTBO
JIOTIOJIHUTENBHBIX ~ OaJlJIOB 32 aKaJIeMUYECKYyH0 AaKTUBHOCTb
cocrasiseT 30.

OcHoBaHHEM [UJIsl TOJIyYEHUsl JONOJHHUTENBHBIX OasioB
SABJISIFOTCA:
- BBINIOJIHEHUE JIONOJHUTENbHBIX 3aJaHUil MO JUCIUILIMHE;
JIOTIOJIHUTENbHBIE 0aJlIbl HAYMCIISIOTCS TPETIO/1aBaTeNIeM;
- ydJacTue B TEUeHHE ceMecTpa B y4eOHOH, Hay4yHO-
VICCIIEIOBATENILCKOM, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKON U
oOmrectBeHHOU aesarenpHOCTH KITY.

DopMBbI ¥ BUIIBI
y4eOHOM padoThI
TUISt
HEYCIIEBAIOIITNX
(BOCCTAaHOBUBILIU
XCsl Ha Kypce
oOyueHus)
00yJaromuxcst
TUTSI TIOTTYYEHUS
HEJ0CTAOUIUX
0aJUI0B B KOHIIE
ceMecTpa

B cinydae ecnu K TPOMEXKYTOUHOM arTecTauu (3a4eTy)
HaOpaHa cymMma MeHee 51 Oasta, oOydaromieMmycs HEOOXOIUMO
HaOpaTh HEIOCTAaloIIee KOJMUYECTBO OaJIJIOB 32 CUET BBHITIOJHEHUS
JOTIOJIHUTENIBHBIX 3aJIaHHi, JI0 KOHIIA MOCJEIHEN (3aueTHOM)
HEJIEIU CEMEeCTpa.

JlukBupanus akageMHYECKUX 3aJ0JDKEHHOCTEM, BO3ZHUKIINX
U3-32 Pa3HOCTU B Y4YEOHBIX IUTAHAX TPU TIEPEBOJE WIIU
BOCCTaHOBJICHUHU, MIPOBOJIUTCS nyTeM BBITIOJTHCHUS
JOTIOJIHUTENbHBIX ~ 3aJaHui, Qopma ©u 00beM  KOTOPBIX
OTpeeNsieTCsl IpernoaaBaTeieM.
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6.3. IIpouenypa oneHMBaHUSA Pe3yJIbTATOB OCBOCHUS TUCIUIIMHBI

PyOexxHble KOHTpOJIM TMPOBOASATCA B (QopMe OmHcaHUsi HKCIEPUMEHTA
(IeMOHCTpallMOHHOTO WM JiaboparopHoro). llepen mnpoBeaeHHEM KakI0TO
pyOEKHOTO KOHTPOJIS IpernoaaBaresib mpopadarbiBaeT ¢ 00y4aromUMKIC OCHOBHOM
MaTepuall COOTBETCTBYIOLIUX Pa3/ieNIOB AUCIUILIUHBI.

Ha pyOexnom koHTposnie Nel oOyuaromumcess odHOM (opmbl oOyueHus
npenaraeTcsl TMCbMEHHO OTBETHTH HA 2 BOMPOCA, KAKIBIH BOIPOC OIECHUBACTCS B
10 6ammoB

3a nmpaBUIBHOE BBHIOJHEHHUE 3aJaHUsI OOYYaIOIUNAC MOXKET MOIyYuTh A0 20
OaJLIoB.

Ha pyOexxHom koHTposie Ne2 oOygaromumcsi — Tpeajiaraercss MpOBECTH
METOJUYECKYIO OLIEHKY OJHOrO M3 MpoeKkToB. OnpenenuTs MECTO MPOEKTa B
HIKOJIBHOM MporpaMmme, ONpEeNeIuTh 1eNd, 3aaud, MPeIMeT UCCIeN0BaHUusd. XOJ
paboTHI.

3a paBWIIBHOE BBIMOJHEHHUE 33/JaHUsI OOYHAIOIIUICS MOXKET MOTYYUTh 10 20
OaJIIoB.

[IpenonaBatenb OIEHUBACT B OajiaX PE3yJabTaThl BBHIMOJIHEHUS MMCbMEHHON
paboThI ¥ 3aHOCUT PE3YJIBTAThl B BEIOMOCTh YUETa TEKYIIEH yCIIeBaeMOCTH

3au€t mpoBoauTCcS B (opmMe 3amuThl pa3zpabOTaHHOW MPOrpaMMbl IO
OpraHu3aliy MPOEKTHON U UCCIEA0BATEIBCKON padOThI IIKOJIbHUKOB.

Pe3ynbTarbl TEKyIIEro KOHTPOJA YCHEBAEMOCTH M 3a4€Ta 3aHOCATCS
npernojaBaTesieM B 3a4€THYIO BEIOMOCTb, KOTOpas CHAETCS B OpraHM3allMOHHbBIN
OTIEN WHCTUTYTYy B JCHBb 3auéTa, a TaK)KE BBICTABIAIOTCSH B 3a4ETHYHO KHUXKKY
oOyJaromierocs.
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6.4. Ilpumepbl OLIEHOYHBIX CPEACTB AJIsl pyOe:KHbIX KOHTpoJIeil Nel,2 u 3a4ery
IIpuMep BONpoCoB 1Jisi PpyOeKHOTr0 KOHTPOoJI 1.

Urto Takoe npoeKTHas NeATeIbHOCTh U KAKOBBI €€ OCHOBHBIC MPUHIIUIIBI?

Kakwue sTanbl BKiIIo4aeT B ce0s Mpolecc opraHu3aiii MpOeKTHON AeSITeIbHOCTH?
Kak BbIOpaTh TEMyY MIPOEKTA U paCIPEACIIUTh POJIU B KOMaH 1e?

Kakue MeTojipl 1 UHCTPYMEHTBI UCTIONB3YIOTCS JJIS MPOBEACHUS UCCIIEIOBAaHUN U
HKCIIEPUMEHTOB B paMKax MpoeKTa’?

Kak onieHUTH pe3yapTaThl MPOEKTa U MOATOTOBUTH OTYET O MPOeaHHOoMi padboTe?
Kakue cymecTBYIOT TUIIbI IPOEKTOB U KaK OHU PA3IMYarOTCs MO CBOEH CTPYKTYype
U COJICpKAHUIO?

Kakue TpeOoBaHus TPEIBSABIAIOTCS K O(QOPMIICHUIO MPE3EHTAIMN PEe3yabTaToB
npoekra’?

Kak opranuszoBarh 3alllUTy NMPOEKTa NEpel ayIuTOpUEld U OTBETUTHh HA BOIPOCHI
AKCIEPTOB?

Kakue Qakropsl BIUSIOT Ha YCHENTHOCTh peaIU3allid MPOEKTa U KaK UX y4ecTh
IpY TIAaHUPOBAHUU?

Kakue coBpeMEHHbIE TEXHOJOTMHM MOXHO MCIOJIb30BATh Ul TOBBIIICHUS
3(pPEKTUBHOCTH MPOEKTHON AESITEILHOCTH?

IIpumep 3aganus 1 pyoexkHOro KOHTposs Ne2.

[IpoBenute MeToauyeckuil pa30oop npoekra: (MpUMeEPbl HUXKE)

HccnenoBanue CBOWMCTB BOJBL: M3y4deHUE (DU3UYECKUX U XUMUYECKUX CBOMCTB
BOJIbI, IPOBEACHUE SKCIIEPUMEHTOB C BOJIOHM U JIBJIOM.

HccnenoBanue CBOWCTB MarHUTOB: M3yYEHHE MArHUTHBIX CBOMCTB pPa3IMUYHBIX
MaTepUaioB, IPOBEJAECHUE IKCIEPUMEHTOB C MATHUTHBIMU TTOJISIMU.

HccnenoBaHne 3BYKOBBIX BOJIH: HM3YYEHUE 3aKOHOB pacCIpPOCTPAHEHHs 3BYKa,
IIPOBEJIEHNUE SKCIIEPUMEHTOB CO 3BYKOBBIMHU BOJIHAMH U HXOM.

HccnenoBanne cBeTa: M3yYEHHE 3aKOHOB OTPAKEHHS W IPEIOMIICHUS CBETA,
IIPOBEJIEHNE IKCIIEPUMEHTOB CO CBETOM M TEHBIO.

HccnenoBaHne JBWKEHUS: HW3yYEHHE 3aKOHOB JBWKEHHUS TeJ, NPOBEICHUE
HKCIIEPUMEHTOB C IBUKEHUEM ITPEIMETOB.

HccnenoBanue TEIIOBBIX ABJICHUI: N3yUY€HHE 3aKOHOB TEIJIO0OMEHa, MPOBEICHUE
HKCIIEPUMEHTOB C HATPEBAHUEM U OXJIKJIECHUEM TeEl.

HccnenoBanue ONTUYECKUX WIUIIO3UNA: H3YYEHUE 3aKOHOB BOCHPHSTHS CBETa
YeJIOBEYECKHUM IJ1a30M, IIPOBEAECHUE HKCIEPUMEHTOB CO 3pUTEIBHBIMU WILTHO3USIMU.
HccnenoBanve TPUPOAHBIX SBICHUN: HW3y4eHUE (PU3NYECKUX MPOILIECCOB B
NpUPOZIEC, NPOBEJACHUE DOKCIEPUMEHTOB C OOJakaMH, MOJHUSMU U JIPYTUMU
SIBJICHUSIMH.

HccnenoBaHne HayyHBIX OTKPBITHI: W3YYEHHE HWCTOPUHM HAYYHBIX OTKPBITHM,
POBEACHHUE SKCIIEPUMEHTOB, MMOJITBEPKIAIOIINX U3BECTHBIE 3aKOHbBI (PU3UKH.
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Bomnpocs! k 3a4ery

1. Oxapaxrepusyiite nenarornyeckue uaeu Jx. Ipstou u Y. Kunnarpuua, 3a-
JI0’KUBIIME OCHOBY IIPOEKTHOI'O METO/IA.

2. Ilpoananu3upyiTe OMBIT UCIIOJIB30BAHUS TPOSKTHOTO METO/IA B OTEUE-
cTBeHHOM 1iKkoJyie 1920-x rr. [IpuunrHbI €ro CBEpTHIBAHUA.

3. Packpoiite crienuduky npoekTHOro 00y4deHus: B (PU3NKO-MaTeMaTUYECKOM
oOpazoBanuu. [IpuBeauTe MpUMeEphl TUIOB MPOEKTOB MO (PUUKE.

4. OnumuTe HOPMaTUBHYIO 0a3y U POJIb MPOCKTHOM JESITEILHOCTH B COOTBET-
ctBun ¢ PI'OC coBpeMEHHOW POCCHICKOM IIKOJIBI.

5. HazoBuTe OCHOBHBIE BU/IbI METOJAMYECKON JOKYMEHTAIIMHU, HEOOXOAUMOMN
JUISL peaju3aliy MPOEKTHOTO OOY4YEeHUs], U UX Ha3HAYEHUE.

6. KaxoBbl 0cOOEHHOCTH pa3paboTKu paboueii mporpaMMsl 1Mo pU3UKe ¢ HHTE-
rpanuei mpoeKkTHOM AesaTenbHOCTH? UTo Takoe "Touku Bxoaa'?

7. Ilepeuncnure u packpoiiTe OCHOBHbIE TPEOOBAaHUS K OpraHU3aluu IPOEKT-
HOMW JIEATENIbHOCTH 110 (PU3UKE (CoAepKaTENbHbIE, OpraHU3allMOHHbIE, METO-
JTUYECKHE).

8. OnummMre KpUTEpUHU OLIEHKH y4eOHOTro MpoeKTa 1o gusuke. Yem oleHka
IPOEKTa OTIUYAETCS OT OLICHKHU TPAJAUIIMOHHONW KOHTPOJIBHOM paboThI?

9. Kakue npuemsbl U criocoObl BOBJICUEHUSI YUALUXCS B IPOCKTHYIO JESATENb-
HOCTb BbI MOXKETE MPEJI0KUTH?

10.OnummTe anropuT™ GopMyIHUpOBaHUS 3aMbICiIa IPOEKTa: OT UACH J0 TO-
CTAaHOBKH LIEJIU U 3a/a4.

11.KakoBbI KJIFOUYEBBIE ATAIlbI INIAHUPOBAHUS TPOEKTHOU AestenbHocTh? Kako-
Ba POJIb YUCHHKA U YUUTENS HA 3TOM dTane?

12.PackpoiiTe coaepkaHue dTarna MpakTHUYeCKOTO BRIMOTHEHUS MpoekTa. Kakue
BU/IbI OJAEPKKH HEOOXOUMBI YUCHUKY?

13.Ha3oBuTe OCHOBHBIC THUITHI YYCOHBIX IMTPOCKTOB (110 JOMUHUPYIOIIEH Jes-
TEJIBHOCTH, 110 MPEAMETHO-COJIEPKATEIBHON 001acTh U T.11.).

14 . KaxoBsI 11€7T1 U Tpolieypa myOauyHoi 3amuThl mpoekta? Kak k Heil moj-
TOTOBUThH YUCHUKA?

15.Kak mensiercs poiib yuutens (GU3UKU Ha Pa3HbIX dTanax MpOeKTHOM Jes-
TEJIbHOCTH?

16.11lpuBenuTe mpuMepsl TEM U BUJOB MPOECKTHBIX U y4eOHO-
UCCIIeI0BATENbCKUX PabOT MpH U3yuyeHur Mexanuku. KakoBel nx oOpazoBa-
TEJIbHbIE LIEeNn?

17.1TpuBeauTe NpUMepbl TEM U BUIOB MPOEKTHBIX U y4eOHO-
UCCJIEI0BATENBCKUX PA0OT IPU U3yUYEHUU MOJIEKYJIIPHON (PUBUKHU U TEPMO-
JTUHAMUKH.

18.ITpuBeauTe NpUMephl TEM U BUIOB MPOEKTHBIX U yueOHO-
UCCIIEIOBATENCKUX padOT MPU U3YUEHHUH AJIEKTPUUYECKUX SIBJICHUH.

19.11lpuBenuTe mpuMepsl TEM U BUJOB MPOCKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX padOT MPU U3YUEHUU ONTUYECKUX SIBICHUH.

20.ITpoananu3upyiite, B 4eM 3aKIHOYAIOTCSI 0OCOOEHHOCTH OpraHU3aI[H HCCe-
JOBATEIbCKUX M NHKEHEPHO-KOHCTPYKTOPCKUX MPOEKTOB B Kypce (PU3UKH.
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6.6. @OH OLICHOYHBIX CPEACTB
[TomHpIi OaHK 3agaHUN JUISI  TEKYIIEro, pPYOSKHBIX KOHTpOJIEH U
MPOMEKYTOUHOM aTTeCcTallii MO JUCHUIUIMHE, KPUTEPUU, MIKAIbl OLECHUBAHUS
KOMIIETCHLIMM,  METOAWYECKUE  MaTepHalibl, ONPEICISIONIME  MPOLETYpPbI
OLICHMBAHUSI 00Pa30BaTEIbHBIX PE3YIbTATOB, MPUBEJIEHBI B y4€OHO-METOIUYECKOM
KOMIUIEKCE TUCLIUIUINHBI.

7. OcHOBHASl U JONOJIHUTEIbHAS y4eOHasl JUTEepaTypa
7.1. OcHOBHas IUTEpaTypa

1. Jlantuena, I'. I. MeToabl NpOEKTHOHN AEATETBHOCTH : Y4€OHO-METOIUUYECKOE
nocobue / I. I'. Jlantuesa, E. B. BoctpounoBa. — Boponex : BI'TIY, 2023.
— 112 ¢.— Texkcr : anexkTpoHHbIN // JlaHb : 3IEKTPOHHO-OUOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/396410

2. Jlyumme mnegarornyeckue TMPaKTUKH TI0 OpraHu3alldd TMPOEKTHOW U
HCCJIeI0BATENIbCKON JEeSATETHLHOCTH IIKOJIbHUKOB: MaTepuabl
MEKpPEruoHaIbHOTO KOHKypca. Jlumenk, 19.09.2023 — 07.11.2023 r :
COOpPHUK Hay4HBIX TPYAOB / oTBeTCTBeHHbIN penaktop JI. FO. Herpobosa. —
Jlunenx : Jlunmenkuit I'TTY, 2023. — 95 ¢. — ISBN 978-5-907792-09-8. —
TekcT : anekTpoHHbI // JlaHb : 3IEKTPOHHO-OMONHMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/403784

3. HayuHo-meTomuyeckoe ¥ OpraHWU3alMOHHOE COMPOBOXKICHHUE pPaOOTHI C
00y4aroImNUMHCS, TPOSBUBIIMMH BBITAIOIIHECS CIIOCOOHOCTH : MaTepHAIIbI
koH(pepenuu / nox odmei pegakuuen 1. B. ConosbeBoii, H. b. Pomaesoii.
— Crasponons : CKHPO IIK u I1PO, 2022. — 144 c. — ISBN 978-5-
6047266-2-4. — TekcT : 2neKTpOHHbIH // JIaHb : 21EKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/329414

4. bmunos, B. U. O6pa3zoBarenbuas npodopuentamnus / B. . biunos, H. .
Ponuues, U. C. CepreeB. — 2-e usn., crep. — Cankr-IlerepOypr : Jlaus,
2024. — 336 c. — ISBN 978-5-507-49406-4. — TekcT : 31MeKTPOHHBIH //
Jlanb : AIIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/388748

5. OCHOBBI TPOCKTHO-HCCIICAOBATEIBLCKON JIEATEIBHOCTH: KypC JICKIIUH

yuebHoe nocobue / cocraBurenb T. JI. boponuna. — Yeboxkcapwr : UI'TTY
uMm. U. . Sxosnesa, 2022. — 179 c. — TekcT : anexTpoHHsbIH / Jlaup :
AIIEKTPOHHO-OUOIMOTEUHAs cucrema. — URL:

https://e.lanbook.com/book/354152
6. boObpoBa, JI. H. Metoauka ¥ TEXHUKA MIKOJBLHOTO (DU3UUYECKOTO
skcriepuMenTa. MonekynsapHas ¢usuka: yueoHoe mocoobue / JI. H. bobposa.
— Jlunenk : Jlumenkwmit I'TTY, 2018. — 43 c¢. — TeKkcT: 3IeKTpOHHBIH //
Jlanb : AIIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/122440
7. bob6poma, JI. H. IlocrossHHBIN snekTpudyeckuil TOK. MeToAuka M TEeXHHKa
IIKOJIBHOTO (PU3MYECKOrO JKCIepuMeHTa : yuyebnoe mnocobme / JI. H.
bobpoBa. — Jlumenx : Jlumenxwuit I'TIY, 2021. — 42 c. // Jlawp :
23


https://e.lanbook.com/book/396410

3NIEKTPOHHO-OMOMMOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/193710

7.2. lonoIHUATEIBHAS JIUTEPATypa
8. Jlapuenkona, JI. A. JlecaTh HHTEPAKTUBHBIX JIEKIIUH 110 METOJIUKE OOyUCHUS

busuke : yaeOHO-meToanueckoe nocodue / JI. A. JlapuenkoBa. — CaHKT-
[TerepOypr : PITIY um. A. WU. Tepuena, 2012. — 192 c¢. // Jlanwp :
AIIEKTPOHHO-OMOIMOTeUHAS cucTeMa. — URL:

https://e.lanbook.com/book/49995

9. ABTOMaTH3aIys MPOBEJACHUS HAYYHBIX HU3MEPHUTEIBHBIX SKCIICPHMCHTOB B
MpoIIecce MPOEKTHOM pabdOTHI CTYJACHTOB U MIKOJIHHUKOB : MOHOTpadus / H.
I'. Kynpssues, . B. Kynun, U. H. ®pomnos, A. A. TemepbexoBa. — ['opHO-
Adraiick : TATY, 2021. — 218 c. — ISBN 978-5-91425-178-6. — Tekcr :
ANIEKTPOHHBIN // JlaHb : 3nekTpoHHO-OMOIMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/178006 (mara oOpamenus: 10.07.2024). —
PexxuM tocTyma: it aBTOPH3. IMOJIb30BATENICH.

9. Pecypcnl cetu «<MHTEPHET»,
Heo0X0AuMBbIe /I OCBOCHHS TN CIUIIINHBI

1. KubepJlennnka : Hay4dHad ANEeKTpoH. ©O0-xka : cailt. — URL:
https://cyberleninka.ru

2. TlencoBer : Bcepoccuiickuii ydeOHO-meTon. mopran : cailt. — URL:
https://pedsov.ru/

3. Poccuiickoe oO6pazoBanue : denepanbHblil mopran : cait. — URL:

http://www.edu.ru/

10. TH®OPMALIMOHHBIE TEXHOJIOI'MH, IPOI'PAMMHOE
OBECIIEYEHMUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

NHpopManioOHHBIE CIIPABOYHBIEC CUCTEMBI:
1. OBC «JIaupy»
2. OBC «KoHCYNBTaHT CTYICHTa»
3. OBC «Znanium.com»
4. «I"'apa"nT»-cIpaBOYHO-TIPABOBAsi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUITJINHBI
MarepuanbHO-TEXHHUECKOE  OOecledeHrne MO0  pealu3alyd  JIUCHUIUIMHBI
ocymiecTBisieTcss B cooTrBeTcTBUM ¢ Tpeboanmsimu PI'OC BO mno nanHOM
o0pa30BaTeIbHOMN MporpamMme
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https://e.lanbook.com/book/193710
https://e.lanbook.com/book/49995
https://cyberleninka.ru/
https://pedsov.ru/
http://www.edu.ru/

12. JJA CTYAEHTOB, OBYUYAIOILIUXCs C UCITOJIBb30BAHUEM
JTACTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOTUI
[Ipy wucnoONB30BaHUU  AIIEKTPOHHOTO OOY4YE€HHS U JUCTAHIIMOHHBIX
oOpaszoBarenbHbIx TexHosoruil (nazee D0 u JIOT) 3aHATUS NOJTHOCTBIO WM
YACTUYHO MPOBOJATCA B pexkuMe OHJIalH. O0beM TUCLUIUIMHBI U paclpeiesieHue
Harpy3ku 1o BuaaM palboT cooTBETCTByeT IyHKTY 4.1. Pacmpenenenue Oasios
COOTBETCTBYET I 6.2.11M00 MOKET OBITh U3MEHEHO B COOTBETCTBHH C PEIICHHEM
kadenps, B ciydae nepexoqa Ha 0 u JIOT B mporecce oOydeHUs.
Pemenne xadeapsl 00 UCONB3YEMBIX TEXHOJIOTHIX MPUHUMAETCS C YIETOM
MHEHUS BEIYILETO MPEeroiaBaTelis U TOBOJUTCS 10 CBEICHUSI 00YYarOIINXCs
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IMTPMJIOXEHMUE 1

AHHOTaNus K paboued mporpamMme JUCITUATITAHBI
«Opra"uzanus TpoeKTHON JAeATeIbHOCTH MIKOJIBHUKOB IO (DU3HKE»

00pa30BaTeIbHON MPOTpaMMbI BBICIIIETO 00pPa30BaHUS —
porpamMmel OakajiaBprara
44.03.05 Ilexaroruveckoe odpazoBaHue (¢ ABYMs npoGuiisamm)
Hamnpasnennocts: MaremaTuka u ¢pusuka
Tpynoemkocts qucuuriuiel: 8 3E (180 akageMuyecKux 4acoB)
Cemectp: 9 (ounas opma obyuenusi), 11 (3aounast popma oOyueHus)
dopma IpOMEKYTOUHOHN arTeCTalluu: 3a4€T

ConeprxaHue AUCHUTUIMHBI

Pa3BuTte mnpoekTHOro oOydeHuss B (DU3MKO-MAaTEMaTHYECKOM 0Opa30BaHUM.
OCHOBBI IPOEKTHOTO 00YYEHHSI B COBPEMEHHOM POCCHUICKOM 00pa30BaHUMU.

Ponp Meroanueckoil MOKyMEHTAlMM B peaju3allid MPOEKTHOTO OOYYEHHS.
Pazpabotka pabounx ydyeOHBIX MPOrpaMM MO MaTeMaTHUKEe U (PU3UKE B YCIOBUSIX
MPOEKTHOTO 00y4eHwus. TpeOoBaHMS MO OpraHU3allMy MPOSKTHOU ACSITETFHOCTU B
npouecce 00yuyeHusi (usmke. CrnocoObl BOBJICUEHHUS YYAIIUXCSA B MPOECKTHYIO
JeATEIbHOCTb. Y4eOHO-UCCIeA0BaTEeIbCKUE POEKTHI IO (PU3UKE.
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JIMCT
perucTpanuu u3MeHeHu i (I0MoJIHeHUi1) B pa0ouylo mporpaMmmy
y4eOHOH JUCHUIIIHMHBI
«Oprann3anus NPOEKTHOM 1eATeIbHOCTH IIKOJIbHUKOB 10 (PU3NKEe)

N3menenusi / 1onoJiHeHusi B pado4yo nmporpammy
Ha20 /20 y4yeOHbIii roa:

OTBeTCTBEHHBIN NPENOAaBaTellb / ®.1.0. /

W3MeHeHus yTBEpKIACHBI Ha 3aCEIaHUH Kapeapbl « _ » 20 L,
[TpoTokon Neo

3aBenyronuii kadeapoi « _» 20 r

N3meHeHus1 / 10MOJTHEHUA B Pa004YI0 IPOrpaMmy
Ha20 /20 y4eOubIii roa:

OTBETCTBEHHBIN TIPETIOAABATEIb / ®.1.0. /

W3MmeHeHus: yTBEpKIAEHBI HA 3aCeIaHUM Kapeaphbl « _ » 20 T,
[TpoTokon No

3aBenyronuii kadeapoi « _» 20 r

27



