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Pabouas mporpamma cocrtaBiieHa Ha oOcHOBaHUM DeAepalIbHOTO T'OCYAAPCTBEHHOTO
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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dbopMupoBaHue 3HAHWM M HAaBBIKOB OpraHu3anuyd M IUIAHUPOBAHUS HAydYHOU paboTHI,
MPUOOpPETeHNE OO0YJAIOITUMHUCS OIBITA MPOBEICHUS HAYYHOI'O 3KCIIEpUMEHTA U 00paboTKU
pe3yJbTaTOB HAYYHO-TTPAKTUUECKUX UCCIIETOBAHUM.

3agaun AUCHMUILIMHBI:
- CIOCOOHOCTBIO OPraHU30BBIBATH CBOUM TPY[ C MOMOIIbIO0 HAYUYHO- IPAKTUUYECKUX METOJI0B
MPUHATHUS PEIICHUM;
- CaMOCTOSITEJIbHO OIIEHUBATH Pe3yJIbTAaThl CBOEH MPOGECCHOHATBLHOMN NeSITEIbHOCTH;
- BIAJICHUE HABBIKAMU CaMOCTOSITEJIbHOM pabOTHl, B TOM 4YHCIIe B cdepe IMpOBEICHUS
HAy4YHbBIX UCCIEAOBAHUMN

2. MECTO JUCLUMUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOUN
IMPOI'PAMMBbI
JuciuruinHa BXOIUT B (DaKyJTIbTATUBHBIE TUCITUTIINHBI.

3. KOMIIETEHLU OBYYAIOLIETI'OCA, ®OPMUWPYEMBIE B PE3VYJIbTATE
OCBOEHUA INCHUTVIMHBI U UTHANKATOPBI UX JOCTUXEHUSA

3.1. YHuBepcanbHble KOMIIETEHIIMU U MHANKATOPHI UX JOCTUKECHUS

Kareropus (rpymra)

KOI[ 1 HAUMCHOBAHUC

KOI[ N HAMMCHOBAHNC MHAUKATOPA

NpOOJEMHBIX CUTyalUd
Ha OCHOBE CHCTEMHOTO
MO/X0/1a, BIPabaThIBATH

YHUBEPCAIIBHBIX YHUBEPCAJTbHOMN JIOCTYDKEHUSI YHUBEPCAITBHOM
KOMITETCHIIHI KOMIICTCHIIH KOMIICTCHIIH
CucremMHoe VK-1 Cnioco6en | U/ - 1YK-1
KPUTHUYECKOE OCYIIECTBIIATh 3HaTh: - METOAUKHU TIOUCKa, cOopa H
MBIIIIJICHHE KPUTUYECKHI aHanu3 | 00paboTKM MHpOpMAIIHH;

- aKTyajbHbIE poccuiickue 151
3apyOeXHbIe UCTOUHUKU MHGOPMALIMU
B cepe podeCcCuOHaTBLHOMN

TIESITEIIbHOCTH;
- METOJ] CUCTEMHOTO aHAJIHN3A.
N/ - 2VK-1

YMeTh: - OpPUMEHSITh
Moucka, cbopa u
nHpopmamy;

- OCYILIECTBIISITh KPUTHUYECKHUI aHAN3
U CHUHTE3 WH(}OpMAINH, MOIYYECHHOU
U3 pa3HBIX HICTOUHUKOB,;

- IPUMEHSTh CUCTEMHBIA MOAXOM IS
pEIIeHUs TOCTABIIEHHBIX 33/1a4.

Na -3YK-1

Bnagers: - MmeTrogamu moucka, coopa u
00paboOTKM, KPUTUUECKOTO aHajau3a U
CUHTE3a UH(pOpMAIUH;

- METOAUKOM CUCTEMHOTO MOAXOAA IS
pEIIeHUs TOCTABIIEHHBIX 33/1a4.

CTPATEruio AEUCTBUI

METOMKHU
00paboTKH

4. CTPYKTYPA JUCHUITINHBI

OOmas TpyaA0eMKOCTh OUCHUILIUMHBI cocTaBisieT 1.00 3aueTHBIX eauHUIBI, 36.0 akageMHUUYeCKUX
JacoB.

1 —Ne i/



2 — Tema (pa3aenn) AUCHUILUTHHBL, KypcoBasi paboTa (IIPOEKT), MPOMEXYTOUHAS aTTECTaAIUS

3 — Cemectp

4 — Buapl KOHTAKTHOU Pa0OThI M TPYIOEMKOCTD (B aKaJEMUYECKHX Yacax)

4.1 - JI (JIexuum)
4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTuyeckue 3aHSATHS)

44— HpaKTI/I‘ICCKI/IC 3aHATHA B BUIC HpaKTI/I‘ICCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHble pabOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ MPAKTUYECKON MOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpoIb TEOPETUYECKOTO OOYUYECHHS)

4.9 — KO (KoHTposab Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaXx)

6 — CamocTtosiTennbHast padoTa (B aKkaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4

4114243144 (45)|46|4.7

4.8

4.9

1 ITocranoBka 2
nenen u 3agau
HCCIIeJOBAHUS.
Omnpenenenue
oOBeKTa U
npeaMeTa
HCCIIeJOBAHUS

IToaroroBka

K
MPAKTHYECKOM
y 3aHSTHIO.

2 | PazpaboTka 2 3
MPOrPaMMBI
UCCIIEIOBAHUSI.
Bri6op
METOI0B /
METOMKHI
MPOBE/ICHHUSI
UCCIIeI0BAHUS

IToxroroska

K
MPaKTUIECKOM
Y 3aHSTHUIO.

3 IInanupoBanue |2 2
JKCIepUMEHTA.
[Tonyuenue u
IpoBepKa
3HAYMMOCTH
MaTeMaTUYeCKON
MOJIENH

IToaroroBka

K
MPAKTUYECKOM
y 3aHSTHIO.

4 | UadopmanmonH | 2 4
oeu
MPOrpaMMHOE
obecrnieueHne
Hay4YHBIX
HUCCIIeIOBaHMI.
O06paboTka
pe3yabTaTOB
3KCIIEPUMEHTA

IToxroroska

K
MPaKTUYECKOM
y 3aHSTHIO.

5 I[Tonroroska 2 4
Mpe3eHTaI1H.
DopmynupoBaHU

4.8

IToaroroBka
K
MPaKTUYECKOM




€ BBIBOJIOB I10
pe3yiabTaTam
HCCIIEOBAHUS.
O6cyxaeHue u
OLIEHKa
TTOJTYYCHHBIX
pe3yabTaTOB.

y 3aQHSATHIO.

6 3aueTr 2

0.2

Hroro 0.0

16.0 0.0 000200 0.0 [ 19.8

5. COAEP KAHUME JUCHUITIIMHbI

5.1. IlpakTuyeckue 3aHATUS

HanmMmenosanne TeMbl

CopepxaHue TeMbl

IToctanoBka 1wenelt u  3amad | Opra"Huzanus HMHTEpPHET- 0030pa MO TeMe HAy4YHOTO
WCCIIeIOBAHUS. Onpenenenue | uccneqoBanHusa. ba3el  maHHbIX  OuOIMOTEK. OTuer.
00BeKTa u npenmMeta | Bermomnenue. 3ammra

MCCIICIOBAHUS

Paspabotka nporpammel | Pazpabotka  mporpamMmbl  uccienoBaHusi.  Beioop
uccienoBanus. Beibop MeTomoB/|MeTonoB/ METOAMKM  TPOBEAEHUS  UCCIIEIOBAHUS
METOANKU nposeacHus | Jlonmyck. Bemmonnenne. Otyer. 3ammra

HCCIIEIOBAHUS Jormyck.

Beinoninenue. Otyer.

3ammra

[ImanupoBanue  3KcnepumMeHTa. | Jlormueckne 3aKOHBI M TpaBUIa JTOKA3aTEIHLHOCTH
[Tomyuenue u MPOBEPKA | HAYYHBIX BBIBOJOB, 3aKOH JIOCTATOYHOTO OCHOBAHMS,
3HAYMMOCTH MaTeMaTUYECKOH | apryMeHTUPOBAHHE, MpaBuIa myOJIMYHOTO
MO/JIETN BbIcTyIUIeHUS. Jlonyck. BeimonHenue. OTyeT. 3ammra
Nudopmanmonnoe u | O6cyxneHne pe3yiabTaTOB HcciaenoBaHus. Jlomyck.
MIPOrpamMMHOE obecnieueHue | Beimonnenne Otuer. 3amura

HAYYHBIX HUCCIIEAOBAHUN.

O6paboTtka pe3yJbTaTOB

IKCIIEpPUMEHTA

[TonroroBka npe3eHTaunu. | DopMyaupoBaHue BBIBOJOB M OLIEHKA ITOJIYYEHHBIX
@opMyIMpPOBAHUE BBIBOJOB IO | pe3yJIbTATOB, MpaBUja BEACHUS HAYYHOH JHMCKYCCHM
pe3ysibTaTaM uccienoBanus. | Pabora ¢ mnpe3eHTalmoHHBIM MaTepuasioM. Ortuer.
OO6cyxneHue u oueHka | BeimosHenue. 3ammra

IIOJIYYEHHBIX PE3YJIbTATOB.

6. CAMOCTOSTEJBHASA PABOTA

Ne | HammeHnoBaHnwue TeMbl CopepxaHue TeMbl (pa3jena) TpynoeMKocThb
/11 (pazmena) B
aKaJIeMHYCCKUX
yacax
1 IToctanoska 1eneii u | IloaroroBka oryeTa K  BBINOJHEHUIO | 3
3a7a4  UCCIEAOBAHMS. | TPAKTUYECKUX 3aHSATUM.
Onpenenenne oobeKTa
u npeamera
HCCIIENOBAHUS
2 PaszpaboTtka IlogroroBka or4eTa K  BBINOJHEHMIO | 4
MPOTrpaMMbI MPaKTUUYECKUX 3aAHSITUN.




ncciaenoBanus. Beioop
METOHOB/  METOIUKU
MIPOBEICHUS
HCCIIEAOBAHUS

3 [InanupoBanue IloaroroBka oTdyera K  BBINOJHEHUIO | 4
JKCIIEPUMEHTA. MPAKTUYECKUX 3aAHITUM.
[Monyuenune 151
MpoBEpKa 3HAYUMOCTH
MaTeMaTHU4YeCKOu
MOJIENN

4 Nudopmammonnoe wu | [loaroroBka oTueTta K  BBINOJHEHUIO | 4
MIPOrpamMMHOE MPAKTUYECKUX 3aHITUH.
obecrieueHre Hay4YHBIX
HUCCIIeJOBaHUH.
O6paboTka
pEe3yIbTATOB
IKCIIEPUMEHTA

5 IloaroroBka IloaroToBka oT4yeTa K  BBIIIOJHEHUIO | 4.8
Mpe3eHTAIUH. MPaKTUYECKUX 3aHSITUHN.
dDopMynupoOBaHUE
BBIBOJOB 1o
pe3yabTaTam
HCCIIEOBAHUS.
OO06cyxaeHue 1 OlIeHKa
MOJIyYEHHBIX
pe3yJIbTaTOB.

7. OBPA3OBATE/IbBHBIE TEXHOJIOI'MN

WNurterpanbHas Monenb o00pa3oBaTeNbHOTO Mpollecca MO AUCIHUIUIMHE (OPMHUPYIOT
TEXHOJIOTHMH METOJIOJOTMYECKOTO YPOBHS: TEXHOJOTHS 110 3TAamHOTO (OpPMHUPOBAHUS
YMCTBEHHBIX JIEICTBUH, TEXHOJIOTHS pPa3BUBAIOIIETO OOYYCHUS, 3JIEMEHTHI TEXHOJOTHUU
Pa3BUTHUS KPUTUUECKOTO MBIIIJICHUS, CaMOYITpaBjieHne. Ha 3aHATHSAX UCITOIB3YIOTCS METOIbI
aKTUBHOTO 00yueHus, kak «IIpobremuas nekius». [lepen nzydennem Moaysis o0o3HadaeTcst
npooyieMa, Ha pelieHrue KOTOpOoi OyaeT HampaBiieH BECh IMOCICIYIOIIMI MaTepral MOIYJIS.
[Tpu BBIMOTHEHUU TPAKTUYECKUX PA0OT UCIOJIB3YeTCs MPUEM HHTEPAKTHUBHOTO OOyUeHUS
«Keiic- MeTOI»: CTyIGHTaM BBIJAeTCS 3aJaHue IS TMOATOTOBKU K BBITTOJHEHUIO pabOTHI; €
npenoaaBareiaeM oOCyKaaeTcs 1elib paboThl U X0 €€ BBIIOJIHEHUS; 1I€b aHATU3UPYETCS C
pa3HBIX TOYEK 3pEHUs], BBIABUTAIOTCS THUIIOTE3bl, JEIAIOTCS BBIBOJbI, AHAJIU3UPYIOTCS
TTOJTYYCHHBIE PE3YJIbTATHI.

PexoMeHayercss ucnonb3oBaHWEe HMH(GOPMAIMOHHBIX TEXHOJIOTMM TIpU  OpraHW3aIuu
KOMMYHUKAIIMI CO CTYACHTAMH I TIPEIOCTaBIIeHUs] MH(pOpPMAIINH, BbITada PEKOMEH Il
1 KOHCYJIbTUPOBAHUS IO ONIEPATUBHBIM BOIIpOCaM (3JIEKTPOHHAS TTOYTA).

8. OUEHOYHBIE CPEJICTBA J1JI1 IPOMEXKYTOYHOM ATTECTALIUU
Bomnpocks! k 3auery:
1. Opranusauust ”HTEpHET-0030pa MO TEME HAYYHOT'O UCCIIEAOBAHUS.
2. [TpaBumna pa3zpaboTka IpOrpaMMbl HAYYHOTO UCCIIEOBAHUS.
3. BeiOop MeTO10B /METOUKH MTPOBEACHUS UCCIIETOBAHUSI.
4. Be16op U cocTaBieHME IUIaH HAYYHOT'O 3KCIIEPUMEHTA.
4. TTopsiioK IIaHUPOBAHUS HKCIIEPUMEHTA.
5. I'paduueckuii criocod o6paboTkm pes3ynbTraToB HabmoaeHui. [locrpoenne rpagukoB u
JarpamMM.
6. CraTuctuueckas 06paboTKa pe3yIbTaTOB U3MEPEHUI.



7. I'paHn1ia MOTPEMIHOCTH MTOJIYYEHHBIX PE3YIbTATOB.

8. UndopmaninoHHOE U MPpOrpaMMHOE 00eCTIeUeHUe HayUHBIX UCCIIeIOBAHUIA.

9. Bunpl 06paboTKU pe3yabTaTOB IKCIIEPUMEHTA.

10. JIornueckue 3aKOHBI U ITpaBUjla JOKA3aTEIbHOCTU HAYUHBIX BBIBOJOB.

11. 3akoH [JOCTAaTOYHOIO OCHOBAHMS, aPryMEHTUPOBAHHE, INpaBuiIa MyOJIUYHOTO
BBICTYIUICHUSI.

12. TloctpoeHume MaTeMaTHYEeCKMX MOJENe OOBEKTa UCCIEIOBAaHUN, OIpeAeTcHUe
ONTUMAJIbHBIX YCIOBUMN, TOUCK IKCTpEMyMa (DyHKIIMH.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUME
JAUCHUITJIMHBI

a) muTepaTtypa
1. Penrompn, O. B. Meromonorus Hay4yHBIX MCCIECOBAHUM : Y4eOHO- METOJIMYECKOE
nocodbue / O. B. Penronpa. — Owmck : CubAAUM, 2019. — 46 c. — TekcT : 37eKTpOHHBIH //
Jlanb : amekTpoHHO- OmbmmoTteyHas cucremMa. — URL: https:// e.Janbook.com/book/149506
(mata oopamenus: 11.04.2024). — Pexxum moctyna: Ajisi aBTOPHU3. MTOJIb30BATENCH.
2. OCHOBBI TEXHUUECKON MEXaHHKH : yueOHO-MeToauueckoe mocooue / cocraBurenu A. C.
Keiceibigax [u ap.]. — Ksbeut: TysI'Y, 2019. — 100 c. — Tekct : anekTpoHHbIH // JIaHb :
3JIGKTpOHHO- OuOmoTeuHast cucrema. — URL: https:// e.lanbook.com/ book/156178 (nata
oOpamenus: 11.04.2024). — PexxuMm nocrtyna: jisi aBTOpU3. MOJIb30BATENECH.
3. TonybGes, B. B. Merogonorusi Hay4HbIX HCCII€IOBaHUl : yueOHOe mocobue/ B. B.
lomy6eB. — TBepb : TBepckas 'CXA, 2014. — 50 c.— Texkct : anexTpoHHbIH // JlaHs :
3JIEKTPOHHO- Oubnuoteynas cucrema. — URL: https:// e.lanbook.com/ book/134201 (narta
oOpamenus: 11.04.2024). — PexxuM nocrtyna: 1jisi aBTOpU3. MOJIb30BATENECH.

6) mporpammuoe obecnieueHue u MHTepHET-pEcypehl

No HaumenoBaHue Onucanue
1 |7-Zip becrutatHoe pacnpoctpanenne no nuuensun GNU LGPL
http://www.7-zip.org/license.txt.
2 | LibreOffice becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/
3 | http:// DOnexkTpoHHas OubmmoTeyHass cucrema «lM3maTenbcTBa
www.e.lanbook.com Jlanp», TemMaTHuyecKue IIaKeThl: MaTeMaThka, (U3UKa,

NHKXCHCPHO-TCXHUUYCCKUEC HAYKU, XUMHUA

4 | http://elibrary.ru Hayunas snextponHas OuOInoTeKa KypHAJIOB

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumenoBanue Onucanue

1 [www.makeyev.ru AO «l'ocymapcTBEeHHBIN pPAKETHBIA LIEHTP WM. aKaJeMHUKa
B.I1. MakeeBa»

2 | http://ecoruspace.me/ Ecoruspace.me. Wudopmaumonnsiii  MHTepHer- cailT

MOCBSIIEH CYILIECTBYIOIIEH U IUIAHUPYEMOW PpPaKETHO-
KOCMUYECKOU TEXHUKE.

3 | https://www.samspace.ru | AO «PakeTHo-kocMuueckuii nieHTp «IIporpeccy

4 |[www.laspace.ru AO «HITO nm. C.A. JTaBoukuHa»

5 |www.vniiem.ru AO «Hayuno- MIPOU3BOJICTBEHHAS KOpIiopanus
«KocMmuueckue cucteMbl MOHUTOPHHTA, HHGOPMAIIMOHHO-
YIPABJISIONINE U 3JIEKTPOMEXaHUYECKHE CHCTEMBl MMEHH
A.T. Mocudbsaa»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TNCHUIIINHBI



3aHATUS 10 IUCHMIUIMHE TPOBOJIATCS B CIEIUAIBHBIX IMOMEIICHUSX, IMPEACTABIISIOMINX
co0Ol yuyeOHBIE ayaUTOpUM IS TPOBEACHHUS 3aHSATHN JICKIIMOHHOTO THUIA, 3aHSITUN
CEMUHAPCKOTr0 THUIA, MPAKTUYECKUX PaOOT ¢ 1abopaTOpHBIM 000PYIOBAHUEM, TPYIIIOBBIX U
WHIUBUIYAJIHHBIX KOHCYJBTAIlMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHOH aTTeCTAIIHH.
CnernuanpHble  IOMEIICHUS  YKOMIUIEKTOBAHBI  CICIHAJIU3UPOBAHHONW  MeOeIbo |
TEXHUYECKUMH CPEICTBAMU OOYYCHMS, CIYXAIUMH IS TPEACTaBIICHUS y4eOHOU
nHpopmMauu OOJbIIONW aynuTOpuu. Bcee momerneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITUSA,
COOTBETCTBYIOT JICHCTBYIOIINM IIPOTHBOIIOKAPHBIM ITPaBUIaM U HOPMaM.

Kaxpaprii oOywaromuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
JNIEKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM M K  3JIeKTPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosiTennbHass paboTra 00y4alolIMXCS OCYLIECTBIISIETCS B ITOMEIIEHUSAX, OCHAIIEHHBIX
KOMITBIOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TOIKIIOYeHHs K cetu «UHTepHeT» U
obOecrieueHreM JOCTyna B 3JEKTPOHHYIO HWH(GOPMAIIMOHHO- O0pa30BaTEIbHYIO CpEeIy
YHUBEPCUTETA.



