[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop

[Nlata nognucanms: 13.01.2025 12:21:40 MUHUCTEPCTBO ITPOCBELEHUA POCCUNCKON ®EJIEPALIMU
YHKaNbHbIl NPOrpap¥fepasinioe rocy 1apcTBeHHOE O10/KeTHOE 00pa3oBaTeNbHOE YUPEKIACHUE BBICIIETO oOpa3oBaHus

6b5279da4e034bff679172803da5b7b559&«FOLY JAPCTBEHHBI YHUBEPCUTET TPOCBEIIEHUS»
(FOEYIAPCTBEHHbII YHUBEPCUTET MPOCBELUEHHUS)

®duzuKo-MaTeMaTHIECKHH GakyabTET
Kadenpa pyHaaMeHTanpHO# GU3MKK 1 HAHOTEXHOJIOTHH

CornacoBaHo
JiekaHoM (hakyibTeTa
« A7 » O 5 2023r.
‘~'T¢'z'sz L / :
: /Kyn‘q{ﬁOBa 10.4./

PaGouasi nporpaMma AHCHHILIHHBI
ITpoeKTHas IeSTeTbHOCTD YYaIUXcs 110 pU3nKe

Hanpasienue noaroTroBKu
03.03.02 ®usuka

IIpoduin:
TeopeTnueckas 1 MaTeMaTHyecKas (pusnka

KBannduxanus
baxanasp

®opma o0y4eHust
Ounas

CoracoBaHO y4eOHO-METOAMYECKON KomuccHell PexomennoBaHo kadenpoit

(u3UKO-MaTEMaTHYECKOTO (aKyIbTeTa (yHIaMeHTaATBHOM QU3UKH U
[Tporoxon «./9» L& 2023 1. No /00 HaHOTEXHOJIOTUH
Ipencenarens YMKom V07 cit /. [TpoToko OT «_ 5 » . ©5 2023 1. Ne /3
-/ Kynemosa I0.J1/  3as. kabenpoit ¥
’ //W/ /Xomnua C.A./
Meitumm

2023



ABTOpBI'COCTaBI/ITeJ'H/II

XonuHa CBeTiiana AJeKkCaHApOBHA,
KaHJMJIaT NeJaroruueckux HayK,
JIOTICHT, 3aBeyroNui Kadenpoit pyHmaMeHTaIbHON (DU3UKH U HAHOTEXHOJIOTUH

Bennukun Buktop EBrenbeBuy,
KaH/IMJIaT eJaroruueckux HayK,
JOLIEHT Kadenpsl GyHIaMEeHTAIbHON (U3UKU U HAHOTEXHOJIOTUHU

bym Ancy ®@apurtoBHa,
accucTeHT Kadenpsl QyHIaMEHTATBHON (DU3UKU U HAHOTEXHOJIOTUHU

[TonoBa Anena BuktopoBHa,
accucTeHT Kadenpsl GyHIaMEeHTANbHON (DU3UKH U HAHOTEXHOJIOTUHU

Pabouas mnporpamma aucuumiauHbl «lIpoekTHass AESITENBbHOCTh ydaluxcs 10 (U3KUKE
cocTaBjieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DenepasbHOro  rocyJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIapTa BHICIIEro oOpa3oBaHHs IO HampaBieHHIO moAaroroBku 03.03.02
®wusuka, yreepxkaernoro npukazom MUHOBPHAYKHM POCCHUMU ot 07.08.2020 r. N 891.

HucnunnuHa BXOJUT B 4acTh, (POPMUPYEMYIO YYaCTHHKaMH OOpa30BaTENIbHBIX OTHOIICHUIA
bnoka 1 «/lucturuivael (MOIyNIn)» U SBASETCS NMEKTUBHON NUCHUTUITMHON

['ox Havayia moaroToBkH (TI0 yueOHOMY iany) 2023



aa A~ W N -

COJIEP)KAHUE

ITnanupyemble pe3yabTaTbl 00y4eHUs

MecTo TUCUMIIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM TPOrpaMmbl

O0beM U coaepKaHnue TUCIHUTLTAHBI

Y4eOHO-MeToIn4YecKoe 00ecreueHue CaMOCTOSATEIbHON paboThl 00yJatOIXCsl
@OHJI OLICHOYHBIX CPEACTB Ul IHPOBEACHUSA TEKYIEH M IIPOMEKYTOUYHOH
aTTeCTallMU 0 AUCIUTIINHE

Y4yeOHO-METOANYECKOE U PECYpCHOE 00€CTICUeHUE TUCIIUTLITUHBI
MeTtoanyeckue yKa3zaHHsl 10 OCBOCHHUIO TUCIUTLTIHBI

WudopManoOHHbIE TEXHOJOTUH IS OCYIIECTBIECHUS 00pa30BaTEIHLHOTO
mporiecca 1Mo AUCIUIIINHE

MaTCpI/Ia.HI)HO-TeXHI/I‘-IGCKOe obecrnieucHue JUCIHHITIIMHBI
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

1.1. leab v 3224 TUCUHUILIMHBI

Heap ocBOGHUS AUCUMILUIMHBI: (GopMHUpOBaHHE TPO(ECCHOHATNBHBIX M JOMOJIHUTEIBHBIX
Po(ECCHOHATBHBIX KOMIETCHIHIT; O3HAKOMIJIEHHE O0y4aroIMUXCsl ¢ KOHLENTYaJIbHbIMU OCHOBaMH
METOAMKH 00yueHHsI (PU3UKH KaK COBPEMEHHON KOMIUIEKCHOM MeAarornuecKoi HayKH.

3agauM AUCHMIJIMHBI:

- M3y4uTh 0a30BbIe AE(HEKTOIOTUUYECKUE 3HAHUS B IMPOCKTHOW JEATEILHOCTH yYallHXCs
1o (u3nKe;

- U3YYUThH CIOCOOBI TOMCKA, KPUTUYECKOTO aHAJIHM3a U CHHTEe3a MH(OPMALIH, IPUMEHSThH
CHCTEMHBIN TTOAXO/ JJIsl PELICHUs TOCTABICHHBIX 337a4 B MPOEKTHON JIEATEIBHOCTH YYalUXCs
1o (u3nKe;

- OBJIAZICTh OINBITOM INPHMEHEHHUs 0a30BbIe NE()EKTOJOrMYECKUEe 3HAHHS B IPOSKTHOM
JeSITEIbHOCTH yJaIuXcs Mo (PU3HKE;

- OBJAJETh OMBITOM OCYIIECTBIATH MPOPECCHOHAIBHYIO ACATEILHOCTD, HAPABICHHYIO
Ha JIOCTHKEHHE 00pa30BaTEIbHBIX PE3YIBTATOB O0YJAIOUINXCSl B COOTBETCTBHH C TPEOOBAHUSIMU
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa B MPOCKTHOW JAESTEIHHOCTH
ydamuxcs o gpusmke.

1.2. Ilnanupyembie pe3y/ibTaThbl 00yYeHUs]

B pe3ynbraTe 0CBOSHMS 1aHHOM TUCIUILIMHBI Y 00y4aromuxcs (GopMUPYIOTCS

CJIEAYIOLINE KOMIIETEHIINH:

VYK-1. CnocobeH ocymiecTBIsATh NOUCK, KPUTUUECKHUI aHaJIN3 U CUHTE3 HH(OpMaLIUH,
OPUMEHSATh CUCTEMHBIN TIOJIXO/1 AJIS peIIeHuUs TOCTaBJICHHbIX 3ajiay.

YK-9. CnocobeH nucnoiib30BaTh 6a30BbIe 1e(PEKTOIOTHIESCKIE 3HAHMSI B COITHAIEHOMN H
npodeccruoHaIbHOM chepax.

JIIK-3. CiocobeH ocymecTBIATh MPOPEeCcCHOHATBHYIO N1eSTeIbHOCTh, HAIIPAaBICHHYIO Ha
JOCTH)KEHUE 00pa30BaTeNIbHBIX Pe3yJbTaTOB 00YYalOIINUXCs B COOTBETCTBUH C TPEOOBAHUSAMHU
®denepantbHOTO rOCYyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAPTA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JlucuumirHa BXOAUT B 4acTh, (OPMHPYEMYIO yYaCTHUKaMHU OOpa30BaTENIbHBIX OTHOILEHHH
bnoka 1 «/Iucturuinael (MOyNIN)» U SBISETCS 3JIEKTUBHON AUCLIUIIIIMHOM.

Hns ocBoeHMs JucHMIUIMHBL «IIpoekTHas IeATeTbHOCTh YYalIMXcs MO (U3HKe»
MCIIOJIb3YIOTCS 3HAHUS, YMEHHUS, CIOCOOBI AESITETbHOCTU U YCTAaHOBKU, COPMUPOBAHHBIE B XO/1€
u3ydeHust auctuminH «OOmas ¢usukay, «OOmmid Qusnuecknii npakTukym», «Mcropus
busznuku», a TakkKe y4yeOHOW MpaKkTUKU (03HAKOMHUTENbHOM), MPOU3BOJICTBEHHOW INPAKTUKU
(TEXHOIOTUYECKOM).

3. OFbEM U COJAEPKAHUE JUCIUIIJIMHBbI

3.1. O0beM TUCIHUTIIHHBI

IToxa3atenb o0beMa IMCHMIIIMHBI ®opma
o0yueHust
Ounasn
O0BEM QUCHUILUINHEI B 3aU4E€THBIX €IUHULIAX 5
OO0beM IHUCIUILIINHEI B Yacax 180
KonTakTHas padora: 120,2




Jlexnun 30
JlaGopaTopHble 3aHATUS 60
U3 HHX, B (pOpMe IPAKTUIECKON OATOTOBKH 60
[TpakTHYeckue 3aHITHS 30
U3 HUX, B (popMe MPaKTHIECKOH MO OTOBKH 30
KoHTakTHBIE Yachl Ha IPOMEKYTOUHYIO 0,2
aTTECTAIUIO:
3auéT 0,2
CamocrosrenbHas pabora 52
KoHTposib 7,8

CDOpMOﬁ HpOMG)KyTO‘IHOﬁ aTTeCTAalllU ABJIACTCS. — 3a4€T B 7 CCMCCTPC.

3.2. Conep:xanue JTUCHUNIMHBI

HaumeHoBaHue pa3jiesioB (TeM) KosunyecTBO 4acoB
€ KPaTKHM CO/Iep:KaHNeM
JlaGoparopubie | IlpakTHyeckue
3aHATHA 3aHATHA
=
E{ Oo6mee u3 HUX, | OOmiee | W3 HHUX,
% KOJI-BO B KOJI-BO B
= dopme dopme
NPaKTH NPaKTH
YeCKOH YECKOH
MoAroT MmoaAroT
OBKH OBKH
Tema 1. dopmupoBaHue y 00y4aroUxcs OCHOB | 2 4 4 2 2
KYJbTYpbI IPOEKTHOM AEATEIBHOCTH. Jlornueckas
CTPYKTYpa OpraHu3aluu MIPOEKTHOMN
NEeSATeNIbHOCTH 1o (Qu3uke B 1koje. Popma,
METOABl M CpEeACTBAa OPraHU3alUU NPOEKTHOM
JEATEIbHOCTH  TIO0 ¢uzuke B LIKOJIE.
Knaccugukarus npoekTHbIX paboT 1o (u3uke B
IIKOJIE.
Tema 2. Cucrema (U3NYECKOTO HKCIEPUMEHTA B | 2 4 4 2 2
HCCIICIOBATEIILCKON ICATEINbHOCTH.
Tema 3. HccremoBarenbckas JesTENBHOCTh C | 2 4 4 2 2
UCIIOJIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHH.
Tema 4. CamocrosiTenbHble MPOEKTH ydamuxcs | 4 8 8 4 4
KaKk CpeJICTBO HWHAMBHIyaIH3alUU OOyUYSHHS
¢uzuke B  OCHOBHOW  mikoje. HayuHnsbie
MBICJIEHHBIE 0000IIeHUsT TNpH  (POPMUPOBAHUU
MIPOEKTHBIX paldoT 1Mo PU3HUKeE.
Tema 5. IlpoekTHast aesTeNbHOCTh MO ¢u3uke u | 4 8 8 4 4
NOCTIDKEHUE  JIMYHOCTHBIX,  METanpeIMETHBIX
pesynbratoB. Kpurepuu oneHuBaHUS y4eOHBIX
UCCJICIOBAaHUM U IIPOEKTOB 10 (PHU3HKE.
Tema 6. Odopmienue pe3yiabTaToB MpoekTa uim | 4 8 8 4 4
y4eOHOT0 HCCIEI0BaHMsI M IOJATOTOBKAa €ro K
3aluTe.




Tema 7. TexHoIOrNM 000011IeHNA ul| 4 8 8 4 4
CUCTEeMATH3allMK 3HAaHUU 10 (U3HKE TpH

OpraHu3alliil  TPOCKTHOW  JICATEIBHOCTH IO

¢u3nKe B OCHOBHOM LIKOJIE.

Tema 8. TexHomoruu 000011IeHN A ul| 4 8 8 4 4
CUCTEeMATH3allMK 3HAaHUU 10 (U3HKE TpH

OpraHu3alliil  TPOCKTHOH  JEATENBHOCTH IO

¢du3uKe B cpeiHel mKoe.

Tema 9. Pomp W MecTo NpOEKTHBIX pabor | 4 8 8 4 4
yyamuxcst 1o  ¢usuke B (OPMHPOBAHUU

€CTECTBEHHOHAYYHOI KapTHHBI MHpA.

Hroro: 30 60 60 30 30

I[TPAKTUYECKAA [TOAI'OTOBKA

Tema

3ajaHue Ha MPAKTUYECKYIO
MOJrOTOBKY

KOJINYCCTBO 4YaCOB

Tema 1. @opmupoBaHue y
0o0ydJaronmxcs OCHOB
KYJIbTYpbI MIPOEKTHOMI
nearenbHocTU.  Jlormueckas
CTPYKTYypa OopraHu3aiuu
MIPOCKTHON JIEATENTLHOCTH TIO
¢uszuke B 1mkone. Dopma,
METO/IbI u Cpe/acTBa
OpraHu3aIu MIPOEKTHOMN
JESATeTbHOCTH T0 (U3HKE B
HIKOJIE. Knaccudukanus
IIPOEKTHBIX paboT Mo ¢usnke
B LIKOJIE.

Brimonnenue nabopatopHoit
paboTHI IO TEME
«Knaccuduxanms mkoIbHbIX
MPOEKTHBIX PadOT MO PUBHKE»

4

Tema 2. Cucrema
(bu3UYECKOTo dKCIIEPUMEHTA B
HCCIIEIOBATEIIHLCKOM
JIeITeILHOCTH.

Brinonnenue 1abopatopHoii
paboThI 1O TEMe

«Y CTpOMCTBO, MPUHIINII
JIecTBUS U IPUMEHEHHE
MarHUTOMETPa

Tema 3. Hccrmenosarenabckas
JIeITCILHOCTh c
HCIIOJIb30BaHUEM
MH(OPMaLMOHHBIX
TEXHOJIOTHUH.

Brimonnenue nadbopaTopHoit
paboTsl o Teme «OOpaboTka
Pe3yIbTaTOB UCCIIEOBAHUS C
noMouero Excel»

Tema 4. CamocTosTENbHBIE
MPOEKTHl  yYalluxcs  Kak
CPeACTBO WHAMBHIyaTH3AIHN
oOydeHus Gu3MKe B OCHOBHOM
mkoJjie. HaydHble MbICIEHHBIE
000011eHus npu
(GOpPMUPOBAHUH  MPOEKTHBIX
pabot 1o (usuke.

Brimonaenue mabopatopHoit
paboThI 1O TEME
«InauBHTyabHBIE YIeOHBIE
MPOEKTHI O (PU3UKE TPU
M3YYECHUH MEXaHUKN

Tema 5. [IpoekTHas
NeSITeIbHOCTh M0 (PHU3UKE H
JOCTHKCHUE JMYHOCTHBIX,
METaIpeIMETHBIX

Brimonaenue 1abopatopHoit
paboThI O TEME
«ManuBuyanbHEIe yaeOHbIE
MPOEKTHI O (PU3UKE NPU




pEe3yJIbTaTOB. Kpurtepun
OLICHUBaHUS y4eOHBIX
UCCJICIOBAaHUN U MPOEKTOB 110
dusuke.

W3y4CHUU MOJICKYIISIPHOM
bu3uKm»

Tema 6. Odopmienue
pe3yNbTaTOB  TPOEKTa  HIU
y4eOHOTO HCCIICJIOBaHUSl H
MOJTrOTOBKA €r0 K 3aIluTe.

Brinonnaenue 1abopatopHoit
paboTHI 1O TEMe
«HauBuyanbHbIe yueOHbIE
MPOEKTHI IO (PU3UKE TPU
W3YYCHHUH DJICKTPOAMHAMUKI

Tema 7. TexHonoruu
0000111eHN A u
cCUCTEeMaTH3aliil 3HAHUH II0
bu3uKe TpU  OpraHU3aIuu
MIPOCKTHON JIEATETLHOCTH IO
(bu3MKe B OCHOBHOM IIIKOJIE.

BrimonHenue nabopatopHoi
paboTHI IO TEME
«MuauBuyasIbHbIC yaeOHbBIC
MPOEKTHI IO (PU3UKE TIPU
H3YYCHHUH OITUKH»

Tema 8. Texnomaoruu
0000111eHNA u
cCUCTEeMaTH3alu 3HAHHH II0
bu3uKe TpU  OpraHU3aIuu
MIPOSKTHOHN JEATEIILHOCTH I10
(bu3HKe B CpeAHEH IIKOJIC.

BrimonHenue nadopatopHoi
paboTHI IO TEME
«HIuBHUyaTbHBIC YaeOHBIC
MIPOEKTHI MO (PU3UKE MPU
HW3Y4YEHUU KBAaHTOBOM
(11036370047 053

Tema 9. Pomp u Mecto
IPOEKTHBIX PAbOT ydammxcs
no ¢usuke B (HOPMUPOBAHUU
€CTECTBEHHOHAY4YHOU
KapTHHBI MUDA.

BrimonHenue nabopatopHoi
paboTHI MO TEME «
«MexnpeaMeTHbIe
WHAWBUYyallbHbIE yueOHbIe
MIPOEKTHI 1O
€CTECTBEHHOHAYYHBIM
JUCIUILIMHAM

[TPAKTUYECKAA I[TOAI'OTOBKA

Tema

3aJaHue Ha IPAKTUYECKYIO
MIOATOTOBKY

KOJIMYCCTBO 4YacCOB

Tema 1. @opmupoBaHue y
00yyJaronmxcs OCHOB
KYJIbTYpbI MPOEKTHOMN
neqarenbHoCTH.  Jlormueckas
CTPYKTYpa OpraHu3aIu
MIPOEKTHON JIEATETLHOCTH TIO
¢uszuke B 1mkone. Dopma,
METO/IbI " CpeacTBa
OpraHu3aIu MIPOEKTHOMN
JEATeTLHOCTH 10 (U3HKE B
HIKOJIE. Knaccudukanus
IIPOEKTHBIX paboT mo (usuke
B LIKOJIE.

VYyactue B pa3paboTke
MIPUMEPOB TEM YUEOHBIX
MIPOEKTOB MO (hUBHKE.

Tema 2. Cucrema
(U3UYECKOTO PKCIIEPUMEHTA B
HCCJIeI0BATEIbCKOM
JIeITEIILHOCTH.

VYyacTue B pa3paboTke TeM
y4eOHBIX HCCIICIOBAaHUH TIO
(hU3HKE C UCTIOJIB30BAHUEM
(hU3UIECKOTO IKCIIEPUMEHTA.

Tema 3. Hccnemosarennbckas

VYyacTue B pa3paboTke




JIeATECILHOCTh c
HCITI0Ib30BaAHUEM
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH.

TpeOOBaHUI K TEXHUICCKUM
CpEeICTBaM, HCIIOJIb3yEMBIM B
HCCIIEIOBATENHCKOM
JESTEIIbHOCTH 110 (PU3UKE.

Tema 4. CamocTosTeabHbIC
MPOEKTHl  yYallUXCcs  Kak
CPEICTBO HWHIUBUAYATU3AIUN
o0OydeHus Gpu3MKe B OCHOBHOM
nikosie. Hayunsle MbICIeHHbBIE
0000mIeHus npu
bopMUPOBAHUN  MPOEKTHBIX
paboT mo Gusmke.

VYuacrue B pa3pabOTKe IU1aHa
y4eOHOT0 MPOEeKTa 10 TeME
«IIpocTbie MEXaHH3MBD»

Tema 3. [IpoekTHas
NEeSITeIBbHOCTh MO (PH3UKE H
JOCTH)KEHUE JIMYHOCTHBIX,
MEeTaIpeIMEeTHBIX
pe3yJbTATOB. Kpurepuu
OLICHUBAHUS y4eOHBIX
UCCIICIOBAaHUN U MPOEKTOB 110
¢du3suke.

VYuactue B pa3paboTKe IiaHa
y4e0HOTr0 UCCIIeIOBAHUS TI0
TeMe «YMHas TEIUTUIa»

Tema 6. Odopmnenue
pe3yJIbTaTOB  MPOEKTa WK
y4eOHOTO HCCIICJIOBAHUSI H
MOJTOTOBKA €T0 K 3aIlUTe.

VYuactue B pa3paboTke
TpeOoBaHUil K 0(hOPMIICHUIO
PE3YNBTaTOB MTPOCKTA HITH
y4e0HOTr0 UCCIICTOBAHUSI.

Tema 7. Texnomoruu
0000meHus "
CUCTEMATH3allMM 3HAHUH 110
¢uznke TpU  OpraHuU3alMU
IIPOEKTHON JEATEIBHOCTH 110
¢u3rKe B OCHOBHOH IIKOJIE.

VYyacTue B pa3paboTke
CLIEHApHs NIKOJbHOU
KOH(EpEeHIMH 1O 3aluTe
y4€OHBIX TPOEKTOB U
y4eOHBIX UCCIIeI0BaHUN 1O
(hu3mKe Kypca OCHOBHOM
IITKOJTBL.

Tema 8. Texuomornu
00001IeHHS u
CUCTEMaTH3aIii 3HAHUH TI0
duszuke TpU  OpraHU3AIHH
MIPOEKTHOM JEATSIILHOCTH T10
¢du3uke B cpeiHel mKoJe.

VYyactue B pa3paboTke
CIIEHapHsl LIKOJIbHON
KOH(EpEeHIMH 10 3alIuTe
y4EOHBIX IPOEKTOB U
Y4eOHBIX MCCIIEIOBAHUM 110
¢bu3uKe Kypca cpeaHei
TITKOJTBL.

Tema 9. Pomp u Mecto
NPOCKTHBIX Pa0dOT ydamuxcs
no ¢usuke B (HOpMUPOBAHUU
€CTECTBEHHOHAY4YHOU
KapTUHBI MUDA.

VYuyacTue B pa3paboTKe MmiaHa
ypoka 00001IeHUs 1
cucTeMaTH3alluy 3HaHUH 1o
¢bu3nKe Ha ypOBHE
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA.

4. Y4EBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCHA
Tembl pis HN3zyyaemble Kon- | ®opmbl Meroauuyeck | ®opmbl
CAMOCTOSITEJIbHO | BONPOCHI BO CaMOCTOAITEIbH | 0¢ OTYETHOCT
ro u3y4eHus 4yaco | oif padoThI obecrmeyenne | M

B




1. ®opmbl NunuBuayansH 15 | IlonGop YueOHUKH, [Ipe3enran
Opranusanuu BII ¥ TPYIIIOBOX JIATEPATYPBI JKypHaJbl, us
MIPOCKTHOM MTPOCKTHI (yueOHUKOB, CEeTh
JeSITeIbHOCTH IpoTpaMm). Wutepuer
yyaumxcs mno Pa6ora B
dusuke YUTAJILHOM 3aJI€
YHHUBEpPCUTETA
2. IlnanupoBanue | Pa3zpaborka 10 | IIpaBuna Y4eOHHKH, Omnpoc
MIPOEKTHOI JiaHa TEXHUKHU KypHAJIbI,
JeSITeIbHOCTH MPOEKTHON 0e30macHOCTH B | CEThb
yyaumxcs mno JeSITeIbHOCTH KaOuHeTe WuTepuer
dusuke (1076370978
Pa6ora B
YUTATBHOM 3aJIe
YHHBEpPCUTETA
3. Ouenka Kpurepuu 15 | IlonGop YyeOHuku, Ormpoc
pe3yNnbTaToOB OLICHKHU JTUTEpPaTyphl KypHAJIbI,
BBIIIOJIHEHUS pe3yabTaToB (yueOHUKOB, CETh
pOeKTa MIPOEKTHOI porpaMm). WuTepuer
NEeSTeTbHOCTH PaGota B
o Qusuke. YUTAILHOM 3aJIe
®opmbl 0TUETOB YHHUBEPCHUTETA
ydammxcs mno
MIPOEKTY
4. Metonuka ®opmbl 12 Cosmanue VueOHUKH, [Ipe3enran
OpraHu3aIuy u MIPOBEICHUS MIPe3CHTAIHH. KypHAIBI, ust
IPOBEICHUS UTOr'OBOTO Pa6ora B CeTh
UTOTOBOTO MEpPOTIPHUSTHSL. nabopartopuun WuTepHer
MEpONPUATHS [0 | YPOK-
IIPOEKTHOMN KOH(epeHIHs
JIeSITeIbHOCTH
Hroro 52

5. ®OHJ OIIEHOYHBLIX CPEJACTB JJs TPOBEJIEHUA TEKYIIEH u
MPOMEXYTOYHOM ATTECTAIIMH MO JUCIHUATIJIMHE

5.1. llepeyeHb KOMIETEHIUI ¢ yKa3aHMeM ITANoB UX (JOPMUPOBAHUSI B mpolecce
0CBOEHUs 00pa30BaTEJIbHON MPOrpaMMbl

Ko 1 HanMeHOBaHNE KOMITETEHIINU Oransl popMUpOBaHUS

YK-1. CmnocobGeH oOcymecTBIsATh  TMOWCK,
KPUTHYECCKHI aHAIM3 W CHHTE3 WH(pOPMAINH,
NPUMEHSTh CUCTEMHBIN MOJIXOM JJIsi PEIICHHUSI
MOCTABJICHHBIX 33]1a4.

1. PaboTa Ha y4eOHBIX 3aHATHUSX.
2. CamocTosTenbHas padora.

VK-9. CnocobeH WCIOIB30BaTh 0a30BbIE
neGEeKTOTOrHYECKHE 3HAHUS B COIMAILHON U
npodeccuoHaabHOM cdepax.

1. PaboTa Ha y4eOHBIX 3aHATHUSX.
2. CamocTosTenbHas padora.

JIIK-3. Crniocoben ocymecTBiATh | 1. Pabota Ha yueOHBIX 3aHATHSIX.
po¢eCCHOHAIBHYIO NeATEeTLHOCT, | 2. CaMmocTosATeNbHAs padoTa.
HalpaBJICHHYIO Ha JOCTHIKEHHE

00pa3oBaTeNbHBIX PE3YJbTATOB O0YUYAIOIINXCS




B COOTBETCTBUU
®denepanbHOro

TpeOOBaHUSIMHU
rOCyJapCTBEHHOTO

06p330BaTCJ'IBHOFO CTaHJapTa.

5.2. Onucanue moKa3aTejledl W KpPUTEPHEeB OLEHMBAHUSA KOMIIETEHIUI Ha
Pa3JIHYHBIX 3Tanax UX (OPMUPOBAHUS, ONIMCAHUE IIKAJ OLlEeHUBAHUSA

OueHuBa YpoBeHb OTtan Onucanue Kpurepun [lIxana
eMble chopmupo- | GpopmMupoBaHUS roKasareneu OLICHUBAHUS | OLICHUB
KOMIIETE BaHHOCTH aHus
HITUU
YK-1 | IloporoBerit 1. PaGora Ha 3HaTh CIIOCOOBI Ornpocsl, [xana
y4eOHBIX IIOMCKa, IpOBEpKa OLICHUB
3aHATHUSX. KPUTHYECKOTO JIOMAITHUX aHus
aHaJlM3a U CUHTE3a 3a/laHui, OIIpOCO
2. uH(popManuuy, TECTUPOBaHUE, B,
CamocTosTenb | IPUMEHATH Mpe3eHTaLUS HIKana
Has pabora. CHUCTEMHBIN OJIX0]1 OLICHUB
JUTSL peIIeHUs aHus
MOCTaBIICHHBIX 33724 JIOMaII
B IIPOEKTHOMN HUX
JESITEIIbHOCTH 3aJlaHu
YYaluXxcs Mo H,
buzuke. IKasa
YMeeT ocyecTBIsATh OILICHUB
MOUCK, KPUTUYECKUI aHMs
aHaJIu3 U CUHTE3 TECTUPO
uH(popMaIuy, BaHUA,
MPUMEHSATH HIKansa
CHUCTEMHBIN NOJIX0]1 OLICHUB
JUTSI peIIeHUs aHus
MOCTaBJIEHHBIX 33/1a4 IIPE3EHT
B IPOEKTHOMN anun
JIeATETbHOCTH
yyaumxcs 1o
busuke.
[Tponsunytel | 1. Pabota Ha 3HaTh CroCcOObI Ormpocsl, [Ixana
71 y4eOHBIX MOUCKA, MpoOBEpKa OLICHUB
3aHATHUSX. KPUTUYECKOTO JIOMAIITHUX aHus
aHaJlIM3a U CUHTE3a 3a/laHui, OIIpOCO
2. uHpopmanuu, TOCENICHHE, B,
CamocTosTenb | IPUMEHATH Mpe3eHTalus, nIKasia
Has pabora. CHUCTEMHBIN TIOAXO/ | MPaKTUYECKass | OLICHHUB
JUISL peLLIeHUs MOATrOTOBKA aHus
MOCTaBJIEHHBIX 3a7a4 JIOMaII
B IIPOCKTHOMN HHX
JIeSITEIIbHOCTH 3aJlaHu
yYaluuxcs 1o H,
buzuke. IKasa
YMeeT oCcylecTBIsATh OLICHUB
MOUCK, KPUTUUECKUI aHus
aHaJIM3 U CUHTE3 TECTUPO




uHpopmanuu, BaHM,
MPUMCHSITh HIKana
CUCTEMHBIN TOIXO]] OLICHUB
JUISL peILIeHUs aHMs
MOCTaBJICHHBIX 33724 MIPE3EHT
B IIPOEKTHOMN anui,
JeSITEIIbHOCTH nIKana
yyaumxcs 1o OILICHUB
buzuke. aHUs
Bianers IIPaKTH
CIOCOOHOCTBIO YECKOM
OCYIIECTBIISATh IIOUCK, MOATOT
KPUTHYECKHM aHaIu3 OBKU
Y CHUHTE3
uHpopmanuu,
MPUMCHSITh
CUCTEMHBIN TOJIXO]]
JUTSI peIIeHUs
IIOCTaBJIEHHBIX 3aja4
B IPOEKTHOM
JIeSITEIIbHOCTH
yuanmxcs 1no Qusuke
[Toporossiii 1. Pabora Ha 3Hath 6a30BBIC Ornpocsl, [lIkana
y4eOHBIX NeQEeKTOIOrHYECKHE | IPOBEPKA OLICHUB
3aHATUSX. 3HAHUA B TPOEKTHON | TIOMAIIHUX aHMs
2. NEeATEIILHOCTH 3aaHn, OTPOCO
CamocrosTens | ydammxcs 1o TECTUPOBAHHUE, B,
Has pabora. ¢du3uke. pe3eHTalus HIKana
YMeeT ocylecTBISTh OLICHUB
0a3oBble aHus
neeKTOI0rnyecKue JIOMaII
3HAHMS B IPOCKTHOU HUX
VK-9 JIeATETbHOCTH 3a1aHn
yyaumxcs 1o i,
¢busuke. IKana
OLICHUB
aHUS
TECTUPO
BaHUS,
IKanxa
OLICHUB
aHMs
MIPE3EHT

anumn




[IponBunyThl | 1. PaGota Ha 3HaTh 6a30BBIC Ornpocsl, [xana
71 y4eOHBIX NeEeKTOIOrHYECKHe | IPOBEpPKa OLICHUB
3aHSATHSIX. 3HAHUA B IPOEKTHON | TOMAIIHUX aHus
NEITEILHOCTH 3aaHUM, OIpoCco
2. yyaumxcs o Ipe3eHTalu, B,
Camocrositenp | pusmke. npakTAYecKast | IIKaja
Has pabora. YMeeT oCylecTBISTh | MOArOTOBKA OLICHUB
0a3oBbIC aHMs
nedeKToNIornuecKre JIOMalI
3HaHUS B IIPOEKTHOU HUX
JIeSITEIIbHOCTH 3aJlaHu
y4aumxcs o u,
buzuke. IKasa
Bnanets 6a30BbIMEU OIICHUB
e eKTOIOrHYeCKUM aHMs
Y 3HaHUS B TECTUPO
MIPOEKTHOMN BaHUA,
JIeSITEIIbHOCTH HIKana
yyaumxcs o OIICHUB
buzuke. aHus
IIPE3EHT
arum,
HIKana
OLICHUB
aHUs
MIPaKTH
YECKOH
MOATOT
OBKH
[Toporossrit 1. Pabora Ha 3HaTh OCHOBHbIE Omnpocsl, [Ixana
yueOHBIX BU/IBI poBepKa OLICHUB
3aHATHSAX. MpOoPECCHOHAIBHON | IOMAITHUX aHUs
2. JESITENIbHOCTH, 3a/laHul, OIIpOCO
CamocTodaTenb | HanpaBJIE€HHOW Ha TECTUPOBAHHUE, B,
Has pa0ora. JIOCTHKEHHE pe3eHTaIHs IKana
00pa3oBaTeNbHbIX OLICHUB
pe3yJIbTaToB aHUS
00yyYaromuxcs B JIOMaIII
COOTBETCTBUHU C HUX
TpeOOBaHUSIMU 3a/laHu
JIIK-3 denepaabHOTO i,
roCyJ1apCTBEHHOI'O IKanxa
00pazoBaTeIbHOTO OIICHUB
CTaHaapTa B aHUs
MIPOEKTHOMN TECTUPO
JIeATETbHOCTH BaHUA,
yyaumxcs mno nIKan€a
¢dusuke. OIICHUB
YMeeT ocylecTBIsATh aHust
npo¢eCCHOHATLHYIO IIPE3EHT
JIeSTEILHOCTD, amui

HaIlpaBJICHHYIO Ha




JIOCTH)KEHHUE

00pa3oBaTeNbHBIX
pe3yNIbTaToB
00ydJarImuxcs B
COOTBETCTBUU C
TpeOOBaHUSIMU
denepanbHOTO
roCyJ1lapCTBEHHOI'O
00pa3oBaTeIbHOTO
CTaHjaapTa B
MPOEKTHOMN
JIeATEIbHOCTH
yUalmxcs o
busuke.
[Tponsunytel | 1. Pabota Ha 3HaTh OCHOBHBIE Ornpocsl, [lxana
i Y4eOHBIX BH/IBI MpOBEpKa OIICHUB
3aHATHUSAX. npodecCHOHANBHOM | TOMAIIHUX aHMs
JNeITCITLHOCTH, 3a7aHNM, OIpoco
2. HAIpPaBIIEHHOM Ha pe3eHTalu, B,
CamocTodaTenb | JOCTHKEHUE MpakTUYecKast | IIKaja
Has pabora. 00pa3oBaTeNbHbIX MOJIFOTOBKA OLICHUB
pe3yJIbTaTOB aHMS
o0y4aromuxcs B JIOMaII
COOTBETCTBHUU C HUX
TpeOOBaHUSIMU 3aJlaHu
denepanbHOTO ,
rocyAapCTBEHHOTO IKana
00pa3zoBaTenbHOTO OIICHUB
CTaHaapTa B aHMs
IIPOEKTHOMN TECTUPO
JIeATETbHOCTH BaHUA,
y4amuxcs mno IKasia
¢busuke. OLICHUB
YMeeT oCylecTBIsATh aHust
npodeccuoHaIbHYIO MIPE3EHT
JIeATEIbHOCTD, anuii,
HalpaBJIEeHHYI0  Ha nIKan€a
JIOCTHKEHUE OLICHUB
00pazoBaTeNbHBIX aHus
pe3ynabTaTOB MIPAKTH
o0ydJaronuxcs 4eCKOU
COOTBETCTBUU c MOATOT
TpeOOBaHUSIMHU OBKH
denepanbHOTO
roCy/apCTBEHHOTO
00pa3oBaTeNbLHOTO
CTaHjaapTa B
MPOEKTHOMN
JeSITEIIbHOCTH
yYamuxcs o
buzuke.

Bnanets




CIIOCOOHOCTBIO
OCYIIECTBIISATh
poeCCHOHATBHYIO
JIESITEIIbHOCTb,
HAIpPaBJICHHYIO Ha
JIOCTHKEHHE
00pa3oBaTeNbHbIX
pe3yIbTaToB
0o0ydJaronxcs B
COOTBETCTBUHU C
TpeOOBaHUSIMHU
denepanbHOTrO
roCyJ1apCTBEHHOI'O
00pa3zoBaTeNbHOTO
CTaHjaapTa B
MPOEKTHOMN
JESITEIIbHOCTH
yUanmxcs 1o
busuke.

IIIkana oneHNBaHNs ONIPOCOB

Kpurepuu ouenuBanus MaxkcumaJsibHOe
KOJIH4eCcTBO 0aJ110B

YcBoeHHE MaTepraia, MPeAyCMOTPEHHOTO IPOTrpaMMOM 2
YMeHHe BBIOTHATD 33JaHMsI, IPEyCMOTPEHHBIE TPOTPAMMOM 2
W3yueHune aurepatypsl, IPeAyCMOTPEHHOH MPOrpamMMoit 2
Wzydenune yueoHoit mutepatypsl, UTHTEPHET — pecypcoB, mpeaycMOTpeHHBIX 2
IPOrpaMMon

YMeHue caMoCTOSTeNbHO  (OPMYJIMPOBAaTh  BBIBOJABI 10  MpoOiemam, 2

IPEelyCMOTPEHHBIM IIPOrPaMMOi

YCTHBIN OTBET CTYACHTA 3aCUYUTBIBACTCS, €CJIN OH Ha6pan He MeHee 3 0alIoB.

HIkasa oueHnBaHus Npe3eHTAIUU

Kputepuu ouenuBanus MakcuMaJibHOe
KOJINYecTBO 0aJ1J10B
CooTBeTcTBUE TPEOOBAHUSIM, IIPEIBSBISIEMBIM K O()OPMIICHHIO MPE3CHTALIUT 2
CooTBeTCTBHE BRIOPAaHHOH TEMaTHKE HCCIICTOBAHUS 2
OTpakxeHHe OCHOBHBIX HIEH B COJIEpKAHNHU HCCIIEIOBAHUS 2
‘YMEHUE JIOTHYECKU U TPAMOTHO NPEACTABISITh IPE3EHTALIUIO 2
CooTBeTcTBHE 00BEMA MPE3CHTAINH 2
HIxkana oneHUBAHHUA JOMALIHEr 0 3aJaHUA
Kpurepuu ouenuBanus MaxkcumaJsibHoe
KOJIMYeCTBO 0aJ1J10B
Onucanus neicTBUs NpHOOPOB 2
OnrcaHue TEXHUYECKUX XapaKTePUCTHK MTPHOOPOB 2
OnucaHue SKCIEePUMEHTAIBHON YCTAaHOBKH 2
Onucanne GU3NIECKOro IKCIIEPUMEHTa 2
OnucaHue NMpeArnoaraéMblX pe3ysibTaToB GU3MYECKOT0 IKCIIEPUMEHTA 2
HIkana oueHMBaHUSI TECTUPOBAHMS
Kpurtepuu oneHnBanus MakcumaJibHOe
KOJINYecTBO 0aJ1JI0B
3HaHMe coep)KaHus yaeOHOro MaTepuana 2
YMeHue NpuMeHsITh 3HAaHUSI B 3HAKOMOM CUTYyaIlu 2
YMeHue NpuMeHsITh 3HaHUSI B U3MEHEHHON CUTYyaIlnu 2
‘YMeHue npuMeHsITh 3HaHUSI B HE3HAKOMOMW CUTYyalluu 2




| YMenue peuIaTh 3aJa4r NCCICA0BATCILCKOIO XapaKTepa | 2

HIkaJia oueHMBaHUSI NPAKTUYECKOMN MOATOTOBKH.

Kpurtepuu oueHnBanus Bauibl
Ecau crynent BoimosnHma 71-90% ot Bcex 1abopaTopHBIX padboT 16-20
Ecnu crynent Boimonnmn 51-70% ot Bcex 1ab0paTOpHBIX padoT 11-15
Ecnu crynent BoimosnHma 31-50% ot Bcex 1abopaTopHBIX padboT 6-10
Ecnu crynent Bemmonnun 0-30% ot Beex JlabopaTtopHbIX paboT 0-5

Hlkana ouennBanus Jadb0paTopHoii padoThl

Kpurepuu ouenuBanus MaxkcumaJsibHOe
KOJIN4ecTBO 0aJJI0OB

DopmynrupoBaHHe TeMbI Ja00paTOPHOIT pabOTHI 5
DopmynrupoBaHue IeNN Tab0paTOPHOI pabOTHI 5
OmnpeneneHue cpeacTB M3MEPEHUH B MaTepHAIIOB 5
Bemmonnenne nmabopaTopHOW  pabOTBI B COOTBETCTBHM C  HMOPSIKOM 5
BBIIIOJIHCHUS

DopmynupoBaHHe BBIBOAA 5

5.3. TunoBbie KOHTPOJbHbIE 32/IaHUSA WIH HWHbIE MATEPUAJIbI, He00X0AUMbIe IJIs
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB MU (MJIH) ONBITA JESATEJIbHOCTH, XapaKTePH3YIOIIUX
Tanbl GOPMHUPOBAHNS KOMIIETEHIMI B NMpolecce 0CBOEHHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

IIpumepsl TeCcTOBBIX 32 JaHUI 110 TUCHUIJIMHE 1JI51 TEKYIIEr0 KOHTPOJIS

1. YcTaHOBHTE COOTBETCTBHE MCKAY BUJAMH ITPOCKTOB U UX IIPUMCPAMMU:

Buas! mpoekTos [Ipumepsl
A) Uctopus pazButus pusuku 1) ITpousBoacTBo, epeavya U UCIOIb30BaHNE
IIEKTPUYECKON YIHEPTUU
b) ®usnueckue METOIbI HCCIIEI0BaHUS 2) DKCepUMEHTAIbHOE OTKPBITHE
IIPUPOJIBI AJIEKTPOMAarHUTHBIX BOJIH
B) [IpakTuueckue npuiioxeHus pusndeckux 3) U3MepeHne BpeMeHH peakliuy YesloBeKa Ha
3HAHUH 3BYKOBBIE CUTHAJIbI
A b B

2. YcTaHOBHTE MPABUIIBHYIO MTOCIIEI0BATEIBHOCTD BBIMOIHEHUS yI€OHOTO IPOEKTa:
1) 3ammra npoekra

2) [TocranoBKka yueOHOM MPOOIEMbI

3) Onpenenenne THNa NPoeKTa

4) ®opMynrpoBaHUE LENH U 33JJa4l [TPOEKTa

5) ITouck u or60p MHPOPMAITIH

6) CuctemaTu3anus 1 aHaJIU3 COOPAHHOTO MaTepuasa

3. Jonmonuute ¢pa3y HEAOCTAIOIMUMHE CIIOBAMU:

«Yuebnwiil npoexm — BU CaMOCTOSATEIILHOM NESATENBHOCTH,
HaIpPaBJIEHHBIN Ha pelIeHNe KOHKPETHOW yueOHO-T03HABaTEIbHON MPOOIeMbl, Ha TOCTUKEHUE
ONTUMAJIHBIM CIIOCOOOM 3apaHee 3arIaHuPOBAHHOTO B T€YEHUE

OIpEeNIeNIEHHOTO IPOMEKYTKA BPEMEHN»

4. Hwxe nmprBeieHBl OCHOBHBIC BUBI JESITEIBHOCTH YJaIMXCsl TP padboTe
Ha/l y4eOHBIMU IPOEKTAMHU (UCCIIEOBAHUSAMHE) N0 (PU3HKE IKCIIEPUMEHTAIBHOTO XapaKTepa.
HckimounTte HeBEepHBIE TPUMEPHI.

1) Usmepenue pu3NUECKON BETUYHHBL,



2) OmnbITHOE MOATBEPKICHHUE HIIH OMTPOBEPIKCHHUE BbIIBUTAEMBIX THUIIOTES,

3) Omucanue MpeapICTOpuH HU3NIECKOTO OTKPHITHS.

4) HcnpiTaHue MOJICITH TEXHHYECKOT0 00hEKTa B JICHCTBHUH.
5. YcTraHoBUTE MOCIE10BATEILHOCTD BBIIOJIHEHHUS 3aKJIFOUUTEIBHOTO 3Tara paboThl HaJl
y4€OHBIM ITPOEKTOM:

1) [TonBeneHne UTOTOB.

2) OmnpezneneHue MEPCHEKTUB JAajbHeWed paboThl, pa3paboTka MPaKTHYECKHX
PEKOMEHJAIHA.

3) CocraBiieHHE OTYETOB.

4) OOcyxIeHne 1 OIIEHKA BBICTYTUICHHM.

5) [TpoBeneHmne pedIeKCUN 1 caMOaHaN3a yaeOHOU eI TeIbHOCTH.

3agaHus 1019 NIPAKTHYECKOH MOAT0TOBKH
1. Ouenka pe3ysibTaTOB BBINOJIHEHHS YU€OHOTO IPOEKTA.
2. OreHKa pe3y/nbTaTOB BHIMOJIHEHHUS YI€OHOTO MCCIIeIOBAHMUS.

IIpumep oxHoli U3 1a00paTOPHBIX PadOT MO JAMCHUIITTHHE
JlaGopaTtopHast padora.

Onpenenenue feKpeMeHTa 3aTyXaHUs YIPYTUX KoJieOaHUM

IIpubopsl U NPUHAAIEKHOCTH; SKCIIEPUMEHTAIbHAS yCTaHOBKA (cM. puc. 1), A - mrarus, B -
3epkaiio, C - HCTOYHMK cBeTa (ocBeTuTens), D - BornyTas nuHelika co mkanoi aenenus, E -

cocya ¢ BojIoH, F - MeTannuueckuii HIUIMHADP, CEKYHAOMED.

M-

Puc.1 DkcnepumeHTanbHas yCTaHOBKA
Kparkas Teopus.

[Ipocreitmum BUIOM KOJIeOATENbHBIX ABUKEHUH SBISETCS TAPMOHUYECKOE KOJieOaHue,

BO3HHUKAIOIIIEE B TOM CJIy4dae, €ClId Ha TEJIO, BIBEACHHOE U3 MOJIOKEHHS PABHOBECHS

HETIPEPBIBHO JIEUCTBYET CUJIA, HAIIPABIICHHAS BCET/IA K MTOJIOKEHUIO PABHOBECHS, 110 BEJIMYUHE

MIPONIOPLIMOHAIBHAS PACCTOSIHUIO TEJIA OT ATOTO MOJ0KEHUS WA CMELICHUIO TeNa, T.€.
F=—-kx (1)

rie K - HekoTopblii TOCTOSHHBIN KO3(DDUITHUCHT.

Ecnu xoneGanusi COBEpIIAOTCS MPU HATMYUH CUJT COMTPOTUBIICHUS, TO SHEPTHUs KoneOaTeIbHOI

CHCTEMbI YACTUYHO 3aTPAYMBAETCS HA UX MPEOJO0JICHUE, BCIEICTBUE ITOTO aMILIUTY/ 1A

KOJIeOaHM I TTOCTETICHHO YMEHBIIAETCS, T.€. BOSHUKAET 3aTyXaHUe KOJIeOaHUH.

CMGH.IGHI/IC, T.C. OTKJIOHCHHUC OT ITOJIOXKCHUS PABHOBECHS, 3aTyXar0ICro KOoJIeOaHust



OIMMCBIBACTCA YPAaBHCHUECM BHU/JIA:

- sin(wt + @, ) (2)

X =a, e 7"

TJ€ 0p- Ha4aJIbHas aMIUIATYAa Kosiebanuit, w=2m/T - kpyroBas 4actora Kojiebanuu, T - mepuos
KoJIeOaHuH, @o- HavanbHas dasa, o - Ko3PPUIUEHT 3aTyXaHusl.
Ecnu nauanpHas ¢aza konebaHuil paBHA HYIIO, TO CMEIICHHUE ONpeesieTcs 00Jiee MPOCTHIM
ypaBHEHUEM

X =ay-e " -sin(2nt+T) 3)
Ha pucynke 2 mokaszaHo rpaduk 3aTyxarImiero Kojeoanus B BUAe BOTHOOOpa3Ho# kpuBoii. Kak
BUJTHO M3 PUCYHKA, aMIUIMTY/Ia TAKOTO KOJIeOaHUs MOCTEIICHHO yMeHbInaetTcs. Habmonas 3a
CMEIICHHEM ‘‘3aiiunKa’ 110 OTMETKAM IIKAJIbl MOYKHO OTIPENICIIUTh 3HAUCHHS Psijia

MOCJIICAOBATCIIBHBIX AMINIMTY/, OTCUMTAHHBIX YE€pE3 IOJIepuoaa do, di, dp, as....

Puc.2 I'paduk 3aryxaromero konebanus

CocTaBisis OTHOIICHHE ABYX IMOCJICAOBATCIIBHBIX aMIUIUTYZ OAHOTO 3HAKA, T.C. HAIIPABJICHHBIX B

T 3 5
OJIHY CTOPOHY OT HYJIsI LIKaJbl, U nojarasi B popmyie (3) Bpemst paBHbBIM 2’3 T, 2 T urn
MOZKHO ITOJIYUUTH CICAYIOIUC BbIPAKCHUS:
a a a
1 EO’TJ Pz _ EJT, - S E,O’T (4)

Gz sy as
OTcroz1a BUIHO, YTO OTHOIIEHUS JIBYX IOCJIEOBATENbHBIX aMIIUTYl OJJHOTO 3HaKa (T.€.
OTHOIIEHHE YETHOM K YETHOM U HEYETHOI K HEUETHOW) OKa3bIBAETCSI IOCTOSHHBIM U PaBHBIM

BEJIUYHHE:
D=-"2 —¢T (5)
Gn+z
rae n=0,1,2,3, ..., 3HaYeHUE MHACKCA TIPH aMIUTUTYE, CTOSIIEH B yuciuTene, D- nekpemeHT
3aTyXaHU4.
TakxuM oOpa3oM I ONpeeIeHUs JEKPEMEeHTa 3aTyXaHusl HE0O0OXOJUMO U3MEPUTh 3HAYCHHUS

aMIUIUTY]I Psi/ia OCIE0BAaTEIbHBIX 3aTyXaHU U cOCTaBUTh cooTHoIIeHue (5). Toma BenuunHa

g

= D 6YJIGT OHpe)IeJ’I?ITB YUCJIICHHOC 3HAYCHUC ,Z[ereMeHTa 3aTyX3HI/I$I D, a €CJIN B34ATH
On+z

HaATypaJIbHBIH JTIOrapr(M 3TOT0 OTHOILIEHUS, TO IOIYYUM 3HAUEHUE JIOrapu(MUUYECKOTO Jie-

KPEMEHTA, T.€.

Qg

=InD =oTlne,rx. me=1 10 oT =In—> =1,
Gn+z an+z

In




B ciyuae He3aryxaromux KoyiebaHH, 04eBUIHO, JEKPEMEHT PaBeH €IUHUIIE, a
Jorapu(pMHUUECKUI TEKPEMEHT paBeH HYJIIO.
Dkcnepumenmanvhas yemanoska. JIns HaOIOISHUS YIIPYTHX KOJCOaHUI HCIONB3YeTCs
KPYTHJIbHBIA MaITHUK (pHC. 1), COCTOSIIMI 13 METaUIMYeCKOU MPoBoJIOKH K, BepXHMIT KOHEI]
KOTOpO# 3aKkperieH Ha mratuBe A. Ha HI>KHEM KOHIIe MPOBOJIOKH MO/ABEIIEH Ipy3 F, eHTp
TSYKECTH KOTOPOTO SIBJISIETCSI IPOI0JKEHUEM 1TpoBoJIoku K. Brlie rpy3a Ha ocu BpalieHus -
JMHIPUYECKOT0 Irpy3a MPUKPEIUICHO 3epKasio B. Ecim rpy3 noBepHYTh Ha HEKOTOPBIN yTOil
BOKPYT BEPTUKAJIBHOU OCH, TO IPOBOJIOKA 3aKPYUMUBAETCS, U B HEW MOSABIISIFOTCS YIIPYTHE CHJIBI.
BcnencrBue sToro, cucrema, mpe1ocTaBleHHas caMoii cebe, HaUMHAET COBEepIIaTh yIpyrue
3aTyxallue KouedaHusi BOKPYT BEpTUKaIbHOW OCH, KOTOpask IPEICTaBIsSIET HAaYaJIbHOE
MI0JIO’KEHNE PABHOBECHUSI CUCTEMBI. Tak Kak MeTaJIIMYECKUI HUIUHP onylleH B cocyn E ¢
BOJIOH, TO 3aTyXaHUE CUCTEMBI YOBICTpseTCA. MOMEHT MHEPLUU TPy3a U YIPYroCTh MPOBOJIOKH
o100paHbl Tak, 4TO MEPUOJl KPYTUIBHBIX Kollebanuii coctasiset 5-10 c¢. Habnronenue
3aTyXaHus KojeOaHui U U3MEPEHUs 3HAUEHUHN X aMIUIUTYl IPOBOAMUTCSA [0 OTKJIOHEHHUIO
“3aliumKa’ ¥ LIKaJbl JEJIEHUN Ha BOTHYTOM nuHelike F.
IHopsaok BbINOIHEHUS PA0OTHI

1. VcranoBuTh ImKamy ropu3oHTaIbHO, IOMECTHB €€ Ha paccTosHue 50 ¢cM OT mpubopa u

MOJYYUTh N300pakKeHNe HUTH “‘3aifurka’ Ha HYJIEBOW OTMETKE (JIeJICHUH) IIKAIIbI.

2.Co0o0IUTh cHCTeME KpPYTUIbHbIE KONEeOaHMs U HPOBECTH HAOIIOJEHHE KpaiiHero
MOJIOKEHUS N300pakeHHsl HUTH “‘3aifumka’ ciieBa M cIipaBa Mo IIKajie JUHeHKH He MmeHee 10 pas,
TEM CaMbIM OIIPENENSIETe 3HAUECHHUS aMIUIUTYI o, a1, d2, a3, a4, as, As. JlaHHBIE 3amMcaTh B
tabmuiy 1. OnHOBpeMeHHO HE0OX0 MO U3MepuTh Bpems 10-15 konebaHuil 1 BBIYUCIUTD TIEpU-

o1 kosiebanuit 7. DT U3MEPEHHS TIPOBECTU HE MEHEE TPEX pas.

3. Tlo mosy4eHHBIM pe3y/IbTaTaM BBIMUCIMTH 3HauYeHHss D u o ¢ nmomommso dopmyn (5) u

(6).
4. Onpenenuts 3Ha4eHne cMeleHus X 3a Bpems t = 2,5T o dpopmyie (3).

5. Pe3ynbTaThl 3amUcath M IPECTABUTh B BUJE Ta0L. 2.

Tabmuua 1.

No ao ay as as ag aio

Wi =

Tabauua 2.




IIpumepHbIe BONPOCHI K 32a4ETy

1. ®opmupoBanue y 00y4aroUIMXCcsi OCHOB KYJIbTYphI IPOSKTHOM AEATENbHOCTH U HABBIKOB
pa3paboTku (mporpamMmma GU3HNKH).

2. Jlornyeckas CTPYKTYpa OpraHU3alUy MPOEKTHON JAEATEIBHOCTU T0 (PU3HKE B IIKOJIE.

3. ®opma, METOAbl M CPEICTBA OpPraHU3alMM MPOEKTHOW NEATENBHOCTH MO (U3HKE B
IIKOJIE.

4. Knaccudukaius MpoeKTHBIX padoT 1Mo GU3HKE B IIKOJIE.

5. Cucrema pU3N4ECKOTO SKCIIEPUMEHTA B IPOCKTHOH NEATETLHOCTH.

6. IIpoekTHas nesATENBHOCTH C UCMOJIB30BaHNEM MH(POPMAITMOHHBIX TEXHOIOTHA.

7. CamoCTOATEeNbHBIE TPOEKTHl YUYaIIUXCS KaK CPEICTBO MHIWBUAYAM3alud OOy4YCHHS
¢bu3rKe B OCHOBHOU HIKOJIE

8. Hayunble MpIcTIeHHBIE 00001IeHNS TPY (POPMHUPOBAHUH MPOCKTHBIX paboT 1Mo (pu3HKe.

9. IlpoekTHass AEATENBHOCTh MO (PU3UKE U JOCTHIKEHUE JIMYHOCTHBIX, METaNpeIMETHBIX
pe3yJbTaToB.

10.Kputepuu olieHHBaHUS YU€OHBIX HUCCIEAOBaHUIN U MPOCKTOB MO (PU3HUKE.

11.Knaccudukanus mpoeKTOB O COJCPKAHUIO.

12.0dopmnenue pe3ynbTaToB MPOESKTa U MOATOTOBKA €ro K 3alllUTe.

13.TexHnosorun 000OIIEHUS W CHUCTEMATH3AIlMU 3HAHWHA IO (U3UKE TPH OpraHU3aIuu
HCCJIEIOBATENIHCKOM 1eATENbHOCTH MO (PU3UKE B OCHOBHOM HIKOJIE.

14. Texnonorun 0O0OOIIEHUS W CHUCTEMAaTHU3AIMU 3HAHWM MO (PU3UKE TPU OpraHU3AIUU
HPOEKTHOH JIeATENLHOCTH 10 (PU3MKE B CPEeTHEH IIKOJIE.

15.Knaccudukanuss  cTuiedl  MHIMBUAYaJbHOCTH TPU  OpPraHM3alMM  MPOEKTHOMN
JESTENIbHOCTH 110 (PU3UKE.

16.MOHHUTOPUHT HAYYHO-TIPAKTHYECKUX KOH(PEPEHIIHIA MIKOJIHHUKOB IO (hU3UKE.

17.Ananu3 Hay4yHO-HCCIENOBaTENbCKUX paboT mo ¢usuke Bceepoccuiickux HaydyHO-
MPAKTUIECKUX KOH(PEPEHITNH.

18.Pob W MecTO Hay4YHO-HCCIENOBATENbCKUX paboT yuammxcs 1o (Qusuke B
(hOpMUPOBAHNUN ECTCCTBCHHOHAYYHOW KAPTUHBI MUPA.

IIpumepHbIe TeMBbI ONIPOCca

OmnpeneneHne NOHATHS «y4eOHBIN POEKT».

OmnpeneneHne MOHATHS «y9eOHOE HCCIIeIOBAaHUEY.

Bunsl yaeOHOTrO mpoekxTa.

Bupl yueGHOTO HCCienoBaHus.

OcobeHHOoCTH OpraHu3aluy y4eOHOro mpoeKTa 1o (usmke.
Oco0eHHOCTH OpraHu3aIii y4eOHOTO HCCIIeIOBAHUS 10 (U3HKE.
OTarnbl BHIIOIHEHUS y4eOHOTO MTPOEKTa.

10 Dranbl BHIIOTHEHUS Y4eOHOTO HCCIIeI0BaHuUS.

©ooN O~ W

IIpumep nomamHero 3agaHus
OrnpenenieHne YyCKOPEHUS CUIIbI TSXKECTU B 3aBUCUMOCTH OT LIMPOTHI MECTHOCTH.
Ilpubopul u npunadnesxicrnocmu: MaTeMaTU4eCKUi MasITHUK, CEKYHIIOMED.

Llenv pabomui:

1. OcBoeHnue MpeayIoKEHHOTO METO/1a OTIPEICTICHUS J.

2. OmnpeneneHue yCKOPEHUs CUIIBI TsDKECTH B MOCKBe.



Kpamras meopus.

Ha Teno, Haxonsmieecst Ha TOBEPXHOCTU 3€MJIH, IEHCTBYET CHIIa TArOTeHUs F, HallpaBiieHHas K

neHTpy 3emi (puc.1l). CocraBisronias JaHHOU CHUITBI

mu? M re

Fi=—"-=— =m2chas<p=m?—mescp (1)

rje M - Macca tena. T — rmepuo odpaiieHus. 3eMiIn BOKPYT cBoeii ocu (CyTkH), R - paguyc

3emun, ¢ - mupoTa AaHHoro mecta. Cama cuia F onpeznensercs 1mo 3aKkoHy TATOTEHUS 110

dbopmye
Mm
Fi=v—_ (2)
rae M - macca 3emu, M - macca tena, R - paanyc 3emun,
0o | '
\ F1
F P
R
| v
0]

Puc.1 Cxema pacroioskeHHs Telna OTHOCUTENIBHO 3eMIIH
Y - rpaButanmonHas noctosHHas. Cocrasistomas P HanpaBieHa 1o 0TBECHOH JIMHUU
(He k neHTpy 3emin). DTy CHITy, IPUIOKEHHYIO K TeTy, Ha3bIBAIOT CHIION TshkecTH. [losiBieHue
cocraBysonmx F u P 00ycnoBieHO HeMHEepIMaIbHOCTBIO cucTeMbl oTcuéra "3emis". Kak
BUIHO U3 puc.1, cuna Tspkectn P coBnanaeT ¢ cuitoif taroteus F Tonbko Ha nmosrocax I 3emi,
T. K. Fi = 0. Haubosnbiiee pa3nuyre CUIT TATOTEHUS U TSXKECTH HAOII01aeTCs Ha
9KBaTOpE, T. K. F1 MmakcumanbHa, HO coctaBisieT MeHblIle 0,4% CHIBI TSKECTH.

HOBTOMy BO MHOTHX CJIy4adX MOKHO JOMMYCTUTH, YTO F~P. Torma umeem

= Mm -
P = 2 o gm (3)

riae Ro - cpeanuit paguyc 3emin, paBHBIN 637%10"m.
M

—y— —ggt

Bexkrop E XapaKTepU3yeT IPaBUTALIMOHHOE 0JIe 3eMIIH. B KaX10i1 TOUKE MPOCTpaHCTBA OH
OTIpeNieNIIeTCs TOJIBKO pa3MepaMu U (popmoii 3emitu, a Takke pacipeieieHHeM BellecTBa B HEll.
IToaTOMY TOYHBIE U3MEPEHUS E MO3BOJISIOT CYIUTh O HAJIMUUH IJIOTHBIX 00pa30BaHUil B 3eMHOM
KOpE.

Yemanosxka u memoouxa usMepeHull.




—
Jlist onpeienieHrst yCKopeHust J CHITbI TSDKECTH B TAHHOM paboTe MCIONb3yeTcs
MaTeMaTH4eCKui MasiTHUK (puc. 2). [Ipu ManbIxX yriiax OTKIOHEHHS pOJIb KBa3UYyIIPYToM CHITBI
OyneT urpatb

P, = Psina =mga — kx (4)

Puc.2 Pacnipenenenue cuil B MaTeMaTUue€CKOM MasiTHUKE

)
Kax JAO0Ka3bIBACT TCOpU, IICPHUOL] KoJIEOAHHMH MaTEMaTHYECKOIO0 MasTHHUKA PaBCH T - 2-}-[ -
g

Q)
rie | — ;ymHa MareMaTu4ecKoro MasTHHUKA, § - yCKopeHue cuiibl TshkecT. Ecim u3meputs T u |.
TO U3 (5) MOXXHO onpeAenuTh J. B 1anHOi paboTe U3MepsI0T nepuo KojaeOaHui JJIMHHOTO U
KOPOTKOT'O MasiTHUKOB. Y CTAHOBKA IO3BOJISIET MEHATH JUIMHY MasTHUKA. J[omycTuM, 4To [yinHa

KOpPOTKOTro MasiTHHKa |, To ero mepuon Oyner

l
I, =2m g (6)

I+h
Ecnu qymmua gmmaHoro mastauka |+h, to ero nepuon 6yz[eT Tl =2 |— (7)
g

BosBenem o0e vactu (6) u (7) B kBaapat u paspemnm otHocuTensHO |+h u |. Torga momyaum

ng ng
[+ h =148 _Lkg
nz ®u L= (9)
5 g Tig
[Tocsie moACTaHOBKH TOTydaeM +h= (10)
42 42
4m2h

13 (10) momyunm, uato § = (11)

(Tf -T3)
rac h - Pa3HOCTb AJIMH KOPOTKOI'O U JJIMHHOTO MasATHUKOB. HpI/I 9TOM MOXHO U3MCPUTH TOJIBKO

pa3HOCTh JuTHH h.

1. lpuBenure MasTHUK B COCTOSHUE PABHOBECHS M BBIBEJUTE €0 M3 IOJIOKEHHUS
paBHOBECHsI TaK, YTOOBI Yrosl OTKJIOHEHUs Obl1 He Oonee 5° . Korma mastHuk caenaer 2 - 3
HOJHBIX KOJICOaHMsI, HAYHUTE OTCUYET YMCia MOJHBIX KoleOaHMi, 3amycTuB cekyHaomep. [Ipn

O9TOM CJICOAT 3a TEM, YTOOBI KOJIEOAHHSI MasSTHUKA IMPOHUCXOIUIIN B O,Z[HOﬁ IIJIOCKOCTH.



2. Takum 00pazoM, OTMEUarOT BpeMsl, B TEYCHHE KOTOPOro coBepiraetcs S0 MoTHBIX

konebanuii. Takux M3MepeHuii nennarT He MeHee S5 pas. JlaHHbIe 3aITUCHIBAIOT B BHJIE TAOIHIIHL.

3. YKopaurBaeT JUIMHY MasiTHUKA, pa3HOCTb N U3MEPSIOT.

AHaJOTMYHBIM 00pa3oM u3MepstoT Bpemst 50 monHbIX KojaeOaHui KOPOTKOro MasgTHHUKA HE
MeHee 5 pa3. [laHHble 3aM1uChIBalOT B BUJIE TaOJIHUIIBI.

3ananus: 1. Beruuciuth OTHOCUTENBHYIO OMIHOKY 110 (popmyrie:

A ATy A
P (2—+ +2% ?;_2) (12)
Gep T T —T
rae An, Ah, ATy, AT, - abcomtotabie ommoOku. ATy u AT, BEIMHCISIOT TI0 hopMyIiam,
A A A
AT, = T, ( e ) AT, =T, ( LN “) (13)
Tq Tg 1

rae An - MOkHO npeHebpedb, Aty u Aty paccunThIBatOT 10 CTBIOICHTY, 71 U T2 -CPEAHHE
MPOMEXKYTKH BPEMEHHU.

CootHomenus (13) npumyt Bua:

AT, —Tmi, AT, _TE‘TZ

T3 Tz

3. Haiitn Ag HCIOJIb3YA MOJYUCHHOC 3HAYCHUC &, PE3YJIbTAT 3alIUChIBAIOT B BUJIC

g =(gcp £ Ag)m/c?
BoI4nciisitoT § B 3aBUCHMOCTH OT reorpaguyeckoi mmpoThl () MECTHOCTH 1o (hopMyIie Ha

nosroce g=9,83 m/c?, a Ha JKBATOpE g=9,78M/c2

Jo = 980,161 — 2,5928cos(2¢) + 0,0068c0s* (2¢) (14)
Tabmunal.
Bricota Yckopenue
Topon JlonroTa Iupora HaJ CBOBOTHOTO
¢ () YPOBHEM ajgeHus,
MODSI, M m/c?
bepnun 13,40 B.1. 52,50 c.m. 40 9,81280
bynanemr 19,06 B.1. 47,48 c.m. 108 9,80852
Bammarron 77,01 3.1. 38,89 c.m. 14 9,80112
Bena 16,36 B.1. 48,21 c.m. 183 9,80860
['punBuy 0,0 B.1. 51,48 c.m. 48 9,81188
Kaunp 31,28 B.x. 30,07 c.m. 30 9,79317
Kues 30,30 B.x. 50,27 c.m. 179 9,81054
Manpun 3,69 B.1I. 40,41 c.m. 655 9,79981
Mocksa 37,61B.1. 55,75 c.m. 151 9,8154
Hiio-Mopk 73,96 3.11. 40,81 c.um. 38 9,80247
Ounecca 30,73 B.1. 46,47 c.u. 54 9,80735
Ocio 10,72 B.1. 59,91 c.m. 28 9,81927




[Tapmx 2,34 B.11. 48,84 c.1. 61 9,80943
ITpara 14,39 B.1. 50,09 c.m. 297 9,81014
Pum 12,99 B.1. 41,54 c.. 37 9,80312
CTOKIroiapM 18,06 B.1. 59,34 c.m. 45 9,81843
Toxuo 139,80 B.1. 35,71 c.. 18 9,79801

0
st MockBbl, Hanipumep, ¢ = 55,75, CpaBHUTE Ball pe3yabTar ¢ g, U OOBSICHUTE pa3Inyue.
Meron Cteroaenta st pacueta Aty u Aty IPUMEHSIOT TaK:

1) HaxomAT cpenHIO apu(METHUCCKYIO BETMUUHY T1 110 OopMyIie

£ o
Ty = iy —.raen= 5, eCJIi IPOU3BENEHO 5 U3MEPEHUI BPEMEHH;
2) HaxXoJAT abCOIOTHYIO MOTPEIIHOCTL OTAEABHOI0 U3MEPEHHMS 110 HOPMYJIe

fﬁti = |T1 - ta"

3) HaAXOIAT CPEIHION KBAaIPATHUHYIO MOTPEIIHOCTH 10 GopMyIie:

[\/J;s

n(n 1)

i=1

4) HaxoasiaT I[OBepI/ITeJIbHBIf/'I HHTEPBAJI 11O (bOpMyHei

tom S

Aty = 22—
Y

e ta,n - I(O3(1)(1)I/II.[I/I€HT CTLIO,I[CHTa, HaxoadaT €ro m3 T8.6J'II/ILU:I Ha mepeceyeHuu o, N, rac o -
AOBCPUTCIIbHAA BCPOATHOCTL, HAIIP., 0,95, N - KOJINM4YECTBO I/IBMCpCHI/IfI. AHaJOTHYHO HaXOMST
A‘L’z.
MoXHO caenaTh OKOHYATEIbHBINA BEIBOJ! YCKopenue C80000H020 nadeHus 3asucum om

wupompl MECMHOCHU, 6bICONIbL Hao YPDOBHEM MOpA U OM RJIOMHOCMU 3A]1e2aAri0uiux nopoo.

3uanusa u ymenus. J15ig cnaum otyera 1abopaTopHoi paboThl HEOOXOAUMO:

3Hamb. 3aKOH BCEMHUPHOTO TATOTEHHUS, T'PAaBUTAIMOHHYIO MOCTOSIHHYIO, 3aBHCHMOCTb CHJIBI
TSOKECTH OT Teorpaduyeckoro IMOJIOKEHHUsI Tela Ha MOBEpXHOCTH 3emid, paznuuue P Ha
DKBATOpPE M Ha IMOJIIOCAX, pa3iuuue (@, HM3MEPEHHOIO Ha ONBITE OT TEOPETUYECKOrO,
MaTeMaTHYECKUI MasATHHUK, BBIBOJ (POPMYJIBI TEPHOJa MATEMAaTHYECKOTO MasiTHUKA.

Memb. TIOJIb30BATbCA CEKYHJOMEpPOM, TMOjJy4yaTh KojeOaHus ¢ MajblMU aMIUIUTYyJaMH,

IMPONU3BOJUTE BEIYUCIICHHUA OTHOCHUTEIBbHON OH_II/I6KI/I, MIPUMEHATE METO CTBIOJIGHTa.

5.4. MeTtoauyeckne MaTepuajibl, ONpeAesiiOIINe MPOUeAYPbl OLEHMBAHMSA 3HAHWH,
YMeHHil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(popMupoBanus KoMNneTeHIHM.

TpeOGoBanus k 3auerty
ITpu npoBeeHUN 3a4eTa yUYUTHIBAIOTCS CIEIYIOLIE HOPMATHUBBI:




- OLIEHKAa «3auTEHO» CTaBUTCS, €CIIM CTYICHT OOHapyXWBaeT TIyOOKOe 3HaHUE
coJiep)kaHusl yueOHOro MaTepuara 1no Gpusmke;

- OLEHKAa «HE 3a4T€HO» CTaBUTCA B TOM Cllydae, €CIIM CTYJIEHT HE€ OBJIAJEI
HEOOXOUMBIMU 3HAHUSAMU O (PU3UKE.

3ayer MpoBOAWTCS B YCTHOM (opme Mo Bompocam. MHHHMManbHOE YHCIO OajlioB ISt
noyrydeHus 3auera 41 Ga.

[IIxaJjia oneHUBAHNUA 329€Ta

banabl Kpurepun onennBanus

15-20 OO6y4aronuiics MOIHO U3JIaraeT MaTepuall, 1aeT MPaBUIbHOE ONpPEeAeIeHNE OCHOBHBIX
MIOHATHH; 0OHApYXKMBaeT NOHMMaHHE MaTepHaia, MOKeT 000OCHOBATh CBOM CY)KJCHUS,
IIPUMEHUTD 3HAHUS HA NIPAKTUKE, IPUBECTH HEOOXOANMBIE IPUMEPHI HE TOJIBKO U3
y4eOHHKa, HO M CAMOCTOSITETIbHO COCTABIICHHBIE.

8-14 CucreMaTH4eckoe NOCCUICHUE 3aHATHIH, Y4aCcTHE B IPAKTHYCCKUX 3aHATHAX, CANHIUYHbIC
MPOITYCKH MO YBaXXHTEILHON NPHYMHE H UX 0TPabOTKa, N3JI0KEHHE MaTepHasa HOCUT
NPEHMYIIECTBEHHO OMUCATEIIBHBIN XapaKTep, CTYISHT IT0Ka3al JOCTaTOYHO YBEpEHHOE
BIIaJICHHE MaTEPHaoM, OJHAKO HEIOCTATOYHOE YMECHHE YETKO, apryMEHTHPOBAHO U
KOPPEKTHO OTBEYaTh Ha IIOCTABJICHHBIC BONPOCH H OTCTAHBAaTh COOCTBEHHYIO TOUKY
3peHHsL.

7 OOyuaronuiicss 00HapyKMBaeT 3HAHKUE M MOHUMAHHE OCHOBHBIX MTOJIOKCHHUN TaHHOU
TEMBI, HO:

- U3J1araeT MaTrepuall HeroJIHO U JIONMYCKaeT HETOYHOCTH B OIIPEACICHUH TIOHSITHIT W
(opMyITHpPOBKE TIPaBHIT;

- HE yMEeT J0CTAaTOYHO TITyDOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYXKACHHS U
MIPUBECTH CBOU MPHUMEPBIL.

0-3 OO0yuarommiicss OOHapyXHBaeT He3HaHUE OOJBINEH YaCTH COOTBETCTBYIOIIETO BOIIPOCa,
JOITyCKAeT OIIMOKH B GOPMYJIMPOBKE ONPEACICHHI U MPABHJI, HCKAKAIOIIUE UX CMBICI,
0ecropsI0YHO U HEYBEPEHHO M3JIaraeT MaTepHall.

Hroropas mkaja oneHuBaHUs pe3yabTaToB OCBOCHUSA TUCHUIIJTHHBI

Hrorosas OICHKa II0 JUCHUIIIIMHEC BBICTABJIISICTCA IIO0 HpHBeﬂeHHOﬁ HHMXXC IIKaJIC. HpI/I BBICTABJICHUH
HUTOTOBOM OLICHKU MpEenogaBaTCIEM YUUTLIBACTCA pa60Ta o6yqa10merocsf B TCUCHHUC OCBOCHHA AUCIUILIMHBI, a
TAaKXKE OIICHKA IT0 HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

KonmuectBo 0anioB OrieHka Mo TpaguIIMOHHON IITKaJe
81-100 3auTeHo

61-80 3aureHo

41-60 3a4TeHo

0-40 He 3aureno

6. YU EBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCIHUIIJIMHBbI
6.1. OcHoBHas1 uTEpaTYpa

Fop6ymmn, C. A. Kak MOXHO y4uTh (PU3MKE: METOAUKAa OOydeHus Qusuke : yueOHoe
nocobue / C.A. T'opbymmH. — MockBa : UHOPA-M, 2022. — 484 c. + [Jlon. maTepuaibl
[DnexTpoHHBbI pecypc]. — (Bricmiee o6pasoBanue: bakanaBpuar). - ISBN 978-5-16-010991-6.
- Tekcr : osnekrponnsiii. - URL: https://znanium.com/catalog/product/1856950 (mata
obpamenust: 20.06.2023). — Pexxum gocTyma: mo moJImucKe.

COOpHUK KOHTEKCTHBIX 3ajlad 10 METOAUKe oOyueHus Qusuke: Y4ueOHO-METOIUYECKOe
noco6ue / [Typsimesa H.C., llaponosa H.B., Pomamkuna H.B. - Mocksa :MIII'Y, 2016. - 116
c.: ISBN 978-5-7042-2412-9. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/758026 (mata ooparienus: 20.06.2023). — Pexxum gocryma:
IO MOATHCKE.



https://znanium.com/catalog/product/1856950
https://znanium.com/catalog/product/758026

6.2. lonotHUTEIBHAS IUTEPATYPA

1. CnpaBounuk mkoJjibHUKA. 5-11 kimaccel. Tounsie Hayku: MaTtemaTuka. @usuka. —M.:
ACT —ITPECC KHUT' A, 2010. — 680c.

2. ®usuka: 7 kiacc: yaeOHHUK IJIs1 ydamuxcst o0meodpazoBarenbHbix yupexaenuii / [J1.C.
XwxHsikoBa, A.A. CunsiBuna] — M.: Benrana — ['pag, 2012. — 208 c.

3. ®usuka: 8 kacc: yueOHUK JIs ydarnuxcs o0ieodpazoBarenbHbIX yupexaenui / [J1.C.
XwxHsikoBa, A.A. CunsiBuna] — M.: Benrana — 'pad, 2013. — 224 c.

4. ®dusuka: 9 kiacce: yaeOHHK I yqamuxcst 00meoopazoBatenbHbIX yupexaenui / [J1.C.
XwxHsikoBa, A.A. CunsiBuna] — M.: Benrana — I'pad, 2013. — 304 c.

6.3. Pecypcol HH(pOPMAIIHOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH ""UnTepHeT"

1. 1C: IIkoma. ®U3MKA, 7-11 xmaccel. bubanorexka HaragamHeiX Iocoouii. Cucrema
nporpamm «1C: O6pazosanme 3.0» www.1c.ru, OOO «1C-ITa6mumunry, 2010

2. 1C: O6pazoBanue 4. JJom. dusuka, 10 kimacc. s Ki1accoB ¢ yriryOJIeHHBIM U3y4YE€HUEM
¢usukn. OO0 « 1C-TTabmummar»y Www.1c.ru, 2012

3. 1C: O6pazoBarenpHas koyuiekuus. Ousuka. JaexTpuyectBo. BupryansHas naboparopus
(http://obr.1c.ru). OO0 «1C-ITa6mumunry 2012

4, 1C: O6pasoBarenbHas kosutekius. Pusmka 11 kmacc. BomHoBas ontuka. Kowmruiekt
KommbroTepHbIX Mosenei (http://obr.1c.ru). OO0 «1C-ITab6aumuar» 2011

5. OtkpbiTas ¢usmka. Yacte 1: Mexanuka, MexaHW4YecKue KoOJICOAHWS U BOJIHBI,

TepmoauHaMuka W MoJeKyJsipHas ¢u3uka. [lONMHBI HMHTEpAaKTUBHBIA Kypc (QHU3UKK s
ydaluxcs LIKOJ, JUIEEB, TMMHA3UM, KOJUIEIPKEH, CTYICHTOB TEXHUYECKUX By30B. Bepcusa 2.6.
000 «Duzuxon» Www.physicon.ru, 2011

6. Otkpeitas pusuka. Yacte 2: DneKTpOMarHuTHbIE KoneOaHus U BoyHbI, OnTrka, OCHOBBI
CHelHallbHOM Teopun oTHOCUTENbHOCTH, KBaHTOBas ¢u3uka, Pu3rka aromMa U aTOMHOTO sjpa.
[TonHbIN MHTEPAKTUBHBIN Kypc GU3MKU JUIS YYalUXCs MIKOJ, JIUIEEeB, TMMHA3UN, KOJIJIeKeH,
CTY/ICHTOB TeXHUYEeCKHX BY30B. Bepcus 2.6. 000 «Puzukon» www.physicon.ru, 2012

7. Bupryanenas mkxona Kupunna um Medonusa. Penerurop no Pusuke Kupumuia u
Medomaus. OO0 «Kupumt u Medonuity www.nmg.ru, 2012

7. METOAUYECKHE YKA3AHUSA 110 OCBOEHUIO JUCIHUIIJINHBI

1. MGTO,Z[I/IHGCKI/Ie PEKOMCHAAU IO NOATOTOBKE K IIPAKTUYICCKUM 3aHATUAM.
2. MGTO,Z[I/IHGCKI/Ie PEKOMCHAAU IO OpraHu3alu CaMOCTOSITEIIbHOM pa6OTBI 10 JUCHMITIJIMHAM.

8. NHO®OPMAILIMOHHBIE TEXHOJIOI'NHA JJIA OCYHIECTBJIEHUA
OBPA30OBATEJIbHOI'O NIPOLHECCA 110 JUCIHUIIJIMHE

JInneH3nonHoe nporpammHoe odecneueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbIe CIPABOYHbIC CHCTEMBI:
Cuctema 'APAHT
Cuctema «Koncynsrantllnrocy

IIpodeccronanbHbie 6a3bl JaHHBIX
fQOSVO.rU — HODTaJ'[ d)eﬂepanbmﬂx TOCYAAPCTBECHHBIX O6Da3OBaTeHBHLIX CTAaHIAPTOB BHICIIIECTO O6Da3OBaHI/Iﬂ
pravo.gov.ru - OpunmanbHeI HHTEPHET-MOPTAT IPABOBOW HHGOPMAITUU
www.edu.ru — ®exepanbHbiii moptan Poccuiickoe 00pa3oBanue

CB00OHO pacHpoCTpaHseMOe IIPOrpaMMHOE 00eCIIeYeHUE, B TOM YHCIIE OTEYECTBEHHOTO MPOHU3BOJICTBA
OMC IIneep (miist BOCIPOU3BEACHUS DIICKTPOHHBIX YUueOHbIX Moyieit)

7-zip

Google Chrome


http://www.1c.ru/
http://www.1c.ru/
http://obr.1c.ru/
http://obr.1c.ru/
http://www.physicon.ru/
http://www.physicon.ru/
http://www.nmg.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

MarepranbHO-TeXHIHYECKOE obecriedeHe TUCIMIUIMHBI BKIIOYaeT B cels:

- y4eOHBIe ayAUTOPHHU Ul IPOBEACHUS y4eOHBIX 3aHATHH, OCHAILCHHbIE 000PYIOBAaHUEM M TEXHHYCCKHMH
cpencTBaMu OOydYeHHS: ydeOHOH MeOenbio, MOCKOHM, IeMOHCTPAMOHHBIM OOOPYINOBaHUEM, NEPCOHAIBHBIMU
KOMIIBIOTEPaMH, IPOEKTOPOM;

- MOMENICHHs IS CaMOCTOSITENIbHOW PaboThI, OCHALICHHbIE KOMIIBIOTEPHON TEXHHKOHW C BO3MOXKHOCTBIO
HOJAKITIOYEHHEM K ceTH «/HTepHeT» H o0ecledeHreM JIOCTyIa K JIEKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTeIbHOI
cpere.
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«IIpoekTHas 1eATEJILHOCTD YYalNXcs M0 (PU3NUKe»

Ne ConeprkaHne N3MEHEHUM OcHOBaHME BHECEHUS
/11 U3MCHEHUS
1 [TyHKT 6.2 «JlonmOJHUTENbHAS JIUTEPATYPA» U3JIOKUTH B PEIAKIIUH CIEAYIOIIETO COAEPKAHNUS: Pemenune yueOHo-

«6.2. JlononHuTenpHas TUTEPATypa

L.

1

1

1

Maiiep, B. B. O0pazoBareibHbIe pecypchl IPOSKTHON AeSTENFHOCTH MIKOJIBHUKOB 1o ¢usuke / B. B. Maiiep, E. 1.

Bapakcuna - Mocksa : ®JIMHTA, 2021. - 228 c. - ISBN 978-5-9765-2287-91021. - Tekcr : anextpoHHsIit // ObC

"KoncynpTant crymenra" : [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN97859765228791021.html

(mara obpamienus: 20.06.2023). - Pexxum qoctyra : 10 MOATHCKE.

Sxonesa, H. @. IIpoekTHass aesTeNbHOCT B 00pa30BaTeIbHOM YUpPEXKICHHH [DJIEKTPOHHBINH pecypc | : yueO.

nocobwue. - 2-e u3f. , crep. - Mocksa : ®JIMHTA, 2014. - 144 c. - ISBN 978-5-9765-1895-7. - TekcT : 31eKTpOHHBII

// OBC "Koncynbrant cryaenta" : [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785976518957.html

(mata obpamenus: 20.06.2023). - Pexxum mocTymna : Mo MoJIIrcKe.

. CnpaBoyHuK mkosnbHUKA. 5-11 knaccel. Tounble Hayku: Maremartuka. @usuka. —M.: ACT —[IPECC KHUTI'A, 2010.
—680c.

. ®usuka: 7 kiacc: yudeOHUK A1 yyalnuxcs oomeoopasoBarenbbix yupexacuui / [JI.C. XuxHsakoBa, A.A. CUHSIBHHA |
— M.: Benrana — I'pad, 2012. — 208 c.

. ®m3uka: 8 xrace: ya9eOHHK IS ydamnuxces oomeoopazoBarensHbix yapeskaennii / [JI.C. XmwkHsakoBa, A.A. CuHsIBUHA |
— M.: Benrana — I'pad, 2013. — 224 c.

. ®usuka: 9 knacc: yuyeOHUK A1 yyaimuxcs oomeoopasoBarenbHbix yupexaenui / [JI.C. XmxHsakoBa, A.A. CUHSIBHHA |

— M.: Benrana — I'pad, 2013. — 304 c.

Heppimkun, M. M. ®usnka: 7-i kinacc: 6a30Bbiii ypoBeHb: yueOnuk / .M. [epbimkun, A.W. MiBanoB.-MockBa:

IIpocsemenue, 2025.- 240 c.

[epeimkun, Y. M. ®Ousuka: 8-it kimacc: 6a30BbIi ypoBeHb: yueOHuk / .M. Tleprsimkun, A.W. IBaHOB.-MockBa:

IIpoceemenue, 2025.- 256 c.

Heppimkun, M. M. ®usnka: 9-i kiacc: 6a3o0Bbiid ypoBeHb: yueOonuk / .M. [epeimkun, E.M. I'yTauk U 1p.-

Mockaa: IIpocsemienue, 2025.- 352 c.

0. benara, B.B., Bopormniosa, H.I., Jlomauenkos, U.A., Ilane6patries, FO.A. ®usnka: wHxeHEepH Oyaymiero: 7-i
KJIacC: yriyOJIeHHBINM ypOBeHb: yueOHUK: B 2-X yactsax / [Tox pen. FO.A. [NaneOpartues .- Mocksa: [Ipoceeienue,
2025.-320 c.

1. benara, B.B., Boponnosa, H.H., Jlomauenkos, U.A., [laneOparies, F0.A. ®usuka: uHxeHeps! Oyaymiero: 8-i
KJIacc: yriTyOJIeHHBIH YPOBEHb: yueOHHK: B 2-X yacTsax / [Tox pen. FO.A. [1ane6parmes .- Mocksa: [IpocsemieHue,
2025.-320 c.

2. benara, B.B., Bopormnosa, H.H., Jlomauenkos, 1U.A., Ilane6Oparues, FO.A. ®usnka: uHxeHeps! Oyaymiero: 9-i

KJIacC: YriTyOJIeHHBIH YPOBeHb: yueOHuK: B 2-X yactax / [Tox pen. FO.A. IlaneOparmes .- Mocksa: IIpocBemienue,

METOINYECKON KOMUCCUU
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13.

14.

15.

16.

2025.- 512 c.

KacwsaoB, B.A. ®m3uka. 10 kmacc. Yuebnuk. Yrmyonéuusiii ypoerb / B.A. KacesHoB.- Mocksa: [Ipocsemnenue,
2025.- 480 c.

Mskumes, I".41., Byxosues, b.b., Corckuti, H.H. ®u3uka. 10 knacc. YueOnuk. ba3oBerit u yriayOnéHHbINA ypOBHH /
ITox pen. ITapdentpeBoit H.A. .- Mocksa: IIpocsemenue, 2025.- 432 c.

KacbsiHoB, B.A. ®usuka. 11 kiacc. YueOnuk. Yrnyonéunsiii yposenb / B.A. KacbsiHoB.- Mockga: [IpocBemienue,
2025.- 496 c.

Mskumes, ['.41., Byxosues, b.b., Yapyrun, B.M. ®uzuka. 11 xnacc. YueObnuk. ba3oseiit u yriyOnéHubiii ypoBHH /
ITox pen. IlapdentreBoit H.A. .- Mocksa: IIpocsemenne, 2025.- 432 c.
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