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AHHOTANUA

JlonoaHUTENbHAS obmeo0Opa3oBaTenbHas o01epa3BUBaroOIIas nporpamMma
«CryTHUKOBBIE CHCTEMbI» MpeaHa3HadyeHa Mg oOydwarontuxcs 13-17 jet m peanusyercs B
TeueHue 5 mecsies, 19 Henenb, 2 yaca B Heneno, 38 1 B roj. Ha mporpamMMmy nmpuHUMarOTCS BCe
JKeJallre, He3aBUCHUMO OT I0JIa.

YpoBeHb mnporpamMmbl 0a30BbI, T.K. MporpaMma MpeIrojaraeT HCIOJIb30BAHUE W
peanu3alMio Takux (opM opraHMzanMu MaTepuana, KOTOpPbIE JOIYCKalOT OCBOCHHE
CIICLIMATIM3UPOBAHHBIX 3HAaHUW [ ydacTus HalmoHanbHOM TEXHOJOTMYECKOW OJUMIIHAAE
(manee HTO).

JlanHast mporpaMma 3HAKOMHUT OOYYArOIIMXCSl C OCHOBAMH CITYTHHKOBBIX TEXHOJIOTHH, HX
YCTPOMCTBOM M IpHUHLHUIIAMU paboThl. [Iporpamma BkirodaeT B ceOsl TEOPETHUECKHUE 3aHATHS,
MpaKTUYeCKHe padOThl M MPOEKTHBIE 3aJaHMs, YTO MO3BOJIAET OOYYAIOUIUMCS HE TOJIBKO
MOJIyYUTh 3HAHUS, HO M Pa3BUTh HaBBIKK PaOOTHl B KOMaHJE, KPUTHUYECKOTO MBILIUICHUS U
pemienuss mpobieM. B KoHIle Kypca IUIaHMpyeTCs MPOBEIEHHWE HTOrOBOTO IMPOEKTa, TJie
oOyJaromuecs CMOTYT IIPOJASMOHCTPHPOBATh CBOM 3HAHUS U HABBIKU, pa3paboTaB COOCTBEHHYIO
KOHIIETITHIO CITYyTHUKOBOM CHCTEMBI.

JlononmHuTtenpHas o0meodpa3zoBarenbHas o0mepaspuBaromas nporpaMma «CITyTHHKOBBIE
CHCTEMBI» CIIOCOOCTBYET MPOPECCHOHATHLHON OPUEHTAIIUN 00YJarOIIUXCsl, YTO B MOCIIEAYIOIIEM
o0OecreunT pa3BUTHE MPOU3BOJCTBA, HAYKH M CO3JaHHE HOBBIX TexHosoruil. OOywarommec,
3HAKOMSCh C OCHOBAaMH CITYTHHKOBBIX TE€XHOJIOTHIA, MTOTYYalOT MPEICTaBICHIUE O BO3MOKHOCTSIX
KaphepHOTO pOCTa B JaHHON 00JacTH, YTO MOXET BIOXHOBUTH MX Ha BBIOOp mpodeccui,
CBA3aHHBIX C HWHXEHepuel, HHYOPMALMOHHBIMU TEXHOJOTUSAMH, a TaKKe Hay4YHBIMU
UCCIICIOBAaHHSIMU.

JononuurensHas oOuieoOpa3oBarenbHas oodliepa3BuBaoas nporpamma «CIyTHUKOBBIE
CUCTEMBI» HaIlpaBJICHA Ha IIOBBINICHUE C€CTECTBEHHOHAYYHOH M TEXHHUYECKOH TIPaMOTHOCTH
oOyyJaronuxcst 1 pazpaboTaHa COrIacHO TPeOOBAHUSIM CIEAYIOINUX HOPMATHUBHBIX IOKYMEHTOB.
Peanu3zanust oOpa3oBaTenbHOW MPOTpaMMBI MM €€ YacTeld BO3MOXKHA KaK OYHO, TaK U C
MPUMEHEHHUEM DJIEKTPOHHOTO O0yUeHUS W/WIH JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA.

IMACHOPT JJONMOJHUTEJBbHOMW OBIIIEOBPA30OBATEJBbHON
(OBIIEPA3BUBAIOIIEN) ITPOI'PAMMBI
MBOY CypryTckuii €cTeCTBEHHO - HAyUHBIN JTHIIEH

Ha3Banue nporpaMmmbl JlonoHuTeIbHast 001eo0pa3oBaTeibHast
(o0mepa3BuBaOIIasi) NPOrpaMMa
«CnyTHUKOBBIE CHCTEMbD

HanpasieHHOCTh IPOrpaMMBl

C€CTCCTBCHHOHAY4YHas

YpoBeHb IporpamMmmel

0a30BBIil

@®.1.0. nenarora, peajiu3yromero
JOTIOTHUTETHHYIO
0011e00pa3oBaTeIbHYIO IPOTrPaAMMY

Annpeea Onbpra BnagumuposHa,
[e/1aror JOMOJIHUTEIBbHOr0 00pa30BaHus

I'ox pa3paboTku

2024




I'me, korga u keM yTBepK/IeHa
JOTIOJTHUTEIbHAS
o6meo0Opa3oBaTenbHas Mporpamma

IIporpamMMa yTBepkJI€Ha NPUKA30M JUPEKTOPA
or 12.12.2024 Ne CEHJI-13- 690/4

Nudopmanivsg o HATUIUU PELIEH3UH

HE UMECTCs

Lenn

IToaroroBka oOy4Jaronuxcs K Hanwmonansaoii
TEXHOJIOTHYSCKOU OJIMITHAJIC 30 poQuITIO
«CIyTHUKOBBIE CHCTEMBI», OCBOCHHE HEOOXOIMMBIX
MPEIMETHBIX 3HAHWA W BOBIICYCHHE MX B padOTy HaA
TEXHOJIOTMYECKUMU  Ipuopureramu  HanumonansHOU
TEXHOJIOTHYCCKON  HMHULMATHUBEL IS JIMYHOCTHOM
caMopeanu3anuu u npodeccrnoHaIbHOTO
caMOOIIpeeICHUS.

3amaun

Oobyuaromue:
-CdhopmupoBarb 00bEM TEOPETUYECKUX 3HAHUM IO
¢usuke, MaremMaTuke W WHPOPMATHKE, HEOOXOIUMBIX
nutst yaactusi B HTO.
-BripaboraTs moHnMaHue (GyHIAMEHTAIBHBIX 3aKOHOB
(Gu3MKK, MaTeMaTUKA U HHOOPMATHKH.
-Hayuuts pemats 3amaum, OTHOCSIIUECS K MPOGUIIO
CIYTHUKOBBIX TEXHOJIOTHI U CUCTEM.
-Opranu3oBaTh MPAKTUYECKYID U HUCCIIEOBATEIbCKYIO
JeSTeNIbHOCTh 00YYaronIuXcs, MO3BOJISAS UM MPUMEHSTh
TEOPETUYECKHE 3HAHMSI Ha IPAKTHKE.
-[lo3HakomMuTh  OOyYarOImMXCS C HHCTPYMEHTaMH,
HEOOXOAUMBIMU IJIsi PaOOTHl B 00JACTH CITYTHUKOBBIX
TEXHOJIOTHM, TaKUMHU KaK IPOrpaMMHOE OOecrieueHue
JUISL MOJIETTUPOBAHUS U aHANIN3a JaHHbIX.
Pa3suBarompue:
-CriocoOCTBOBaTh PAa3BUTHUIO HABBIKOB MPAKTUYECKOTO
IIPUMEHEHHUsI ~ METOAA  HAy4YHOTO  HMCCIIEJOBaHMS,
BKJIIOYass (OpMyJIMpOBaHHWE THUIOTE3, IPOBEACHUE
9KCIIEPUMEHTOB U aHaJIU3 PE3yJbTaTOB.
-Pa3BuTh ymeHnue paboTaTh C JIUTEPATypOH U MOHCKOM
nH(popMallMM B HHTEpPHETE Ha CHEIHAIN3MPOBAHHBIX
caiiTaXx, 4YTO TIOMOXET OOy4YalIIMMCS HaXOJUTh
aKTyalbHble JaHHbIE W HCCIEeIOBaHHUA B O0JIACTH
CIIyTHUKOBBIX TEXHOJIOTHH.
-Hayunuth aHanmu3upoBaTh MOJIyY€HHBIE B  XOJ€
HKCHEPUMEHTOB  pe3ylbTaThl, 4YTO  CHOCOOCTBYET
KPUTHYECKOMY MBIIUIEHUI0O M CHOCOOHOCTH J1eNaTh
BBIBOJIbI HA OCHOBE (haKTOB.
BocnuraresbHbie:
-BocnuteiBaTh TMYHOCTD, CIIOCOOHYIO aHAIM3UPOBATH U
CO03/1aBaTh UHAUBUAYAIbHYIO porpamMmy
CaMOpAa3BUTHUS, YTO SBISETCS BAXKHBIM aCIEKTOM JUIS
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OyIyIINX CIEIUATUCTOB.

[Inanupyemble pe3yJIbTaThl OCBOCHMS
IIPOrpaMMBbI

IIpenmeTHbIE pe3yJIbTATHI.
byayr 3nare: Teoperuueckue  acnekTsl

MH(OPMATUKH. Wnctpymenrapuit paboTsI
COBPEMEHHBIMH  CHYTHHUKOBBIMH  CHCTEMaMH
TEXHOJIOTHH, BKJIIOYasi IporpaMMHOE oOecreueHue s

n
q)YH,I[aMeHTaJ'IBHI)IG 3aKOHBI (bl/ISI/IKI/I, MaTeéMaTukKu H
C
u

00pabOTKM JAHHBIX U MOJECIUPOBAHMUSL.

Bynyr ymerb: Pabotrath Ha COBpEeMEHHOM
HAyYHOM " nabopaTopHOM o0opynoBaHUU.
OcymiecTBiATh aHalu3 W O0pabOTKY TOIY4YEHHBIX
pe3yJIbTaTOB MPU IMOMOLIM NPUKIAIHBIX MPOTpaMM H
UHTEPIPETUPOBATH uX. Opranu3oBbIBaTh
TEOPETUYECKYIO, NPAKTUYECKYIO U HCCIIEI0BATEIbCKYIO
JEATENIBHOCTh, COYETasl pa3Hble MOAXOAbl U METOMBI.
Pemarp 3agaun, oOTHOcALIMECS K  CIIyTHUKOBBIM
CUCTEMaM U UX NPUMEHEHHUIO B Pa3IMYHBIX 00JIACTSX.
[IpyuMeHsSITh METOJBI UCCIEA0BAaHUS, COOTBETCTBYIOIINE
3agadyaM HTO. [IpuMeHsTh B UCCIEI0BATEIbCKUX TEISIX
METOJl MOJENUPOBaHUS M JKcrepuMeHTa. OleHUBaTh
0€30IIaCHOCTb U BO3MOJKHBIE PHUCKH IPOBOJUMBIX
HKCHEPUMEHTOB, a TaKKe pa3padarbiBaTh IUIAH MO MX
MUHUMM3aLKU. BeiOuparte u obecnieunBath Ge30macHbIe
YCIOBUSL ~ IPOBEINECHUS  HAYYHBIX  OKCIIEPUMEHTOB.
[TporpammupoBate B cpene VS Code Ha s3bike Python
JUISL pEelIeHUs 3a/1ay, CBSI3aHHBIX C AQHAJIW30M JaHHBIX.
Pemarp koMmMaHAHBIE MEXAMCUUIIMHAPHBIE 3aJaHMUS,
CBSI3aHHBIC C MHTETpaIeil 3HaHU B 00JAaCTH HAyKU U
TEXHOJIOrMi. PemaTs TUIIOBBIE 3aaydl pa3HbBIX JTaIOB
HTO no  ¢wusuke, wmaremaruke, reorpaduu,
nH(pOpPMATUKE U IPYTUM IPEMETaM.

byayr BJIAJIE€Th: PacumimpenusiMu
TEOPETUYECKUMHU NPE/ICTaBICHUSIMH B 001acTH (DUBHKH,
MaTE€MaTHKH, UH(pOPMaTUKH, O01onH(pOpMaTUKH,
reorpaguu U CMeXHbIX HayK. HaBbikamu paboTbl C
JUTEPaTypol U MOMCKOM HMH(pOpMalMK B UHTEPHETE Ha
CHelMalM3UpOBaHHbIX  calTax. OnNbITOM pelieHus
3agaunii HTO no ¢wusuke, maremaruke, reorpaduu,
uHpopmatuke. ONBITOM MPOBEAECHUS HCCIEIOBaHU,
BKJIIOYAs AaHAIU3 M CUHTE3 TOJIYYEHHBIX JaHHBIX.
OnbITOM TPOBENEHUS SKCIEPHUMEHTOB, COOJNIIONas BCe
MPOTOKOJIBI M CTaHAapThl Oe3omacHOCTH. OmnbITOM
0000IIeHNsT W CHUCTEMaTH3alliy 3HAaHWK, a TaKxke
BBISIBJICHHMSI OOIIMX WM YacTHBIX 3aKOHOMEPHOCTEH
(YHKIIMOHUPOBAHUS Pa3IMYHbIX CHUCTEM.
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MeTtanpeamMeTHbIe pe3ynbTaThl

Bynyr pa3Butbl: CriocoObl MBIIUICHUS, BKIIOYAs
KPpUTHYECKOE U CHUCTEeMHOE. YMeHHe paboTath B
YCIIOBUSIX HEOIPENEICHHOCTH, BbICKa3bIBaTh I'MIIOTE3BI
U paspalaTbiBaTh IUIaHbl uccienoBaHuid. CrocoOHOCTh
IIPOU3BOJUTH PACYETHI U OLICHKHU, aHAJIIM3UPYs aHHBIC.
Ilo3HaBaTenbHass aKTUBHOCT M HHTEPEC K HAyYHBIM
HCCIIEIOBAaHUAM U OTKPBITUAM. MOTHBaLMS K U3YYECHHUIO
IIPEIMETOB  €CTECTBEHHOHAYYHON  HAINpPaBIEHHOCTH.
Jlornueckoe u 00pa3HOE MBIIUICHHE, [TOMOTAIoIIee
pelmars KOMIUIEKCHbIE 3aaauu. KpeaTuBHOCTh Kak
OCHOBa HECTaHJAPTHOIO MOAXOAa K BBIIOJHEHUIO
OJIMMIIMAAHBIX 3a1aHui. KOMIIOHEHTBI MBICIUTEIBHOU
NesITeIbHOCTH: BOOOpa)keHUE, TBOpUYECKas aKTUBHOCTh
U paHTa3us B X0/1€ IKCIIEPUMEHTAIbHOM paboThI.

JIn4YHOCTHBIE pe3yabTaThl

byayr NPOSABJIATH: NHnnmatuBHOCTS,
CaMOCTOSITEIbHOCTb U OTBETCTBEHHOCTh B BBIIIOJIHEHUU
3aIaHUI U NPOEKTOB. BHUMATENBHOCTh, aKKypaTHOCTb
U JIOTHYECKYIO MOCJIE0BATEIbHOCTh B PEIICHUN 3a]1ay.
Oco3HaHHOCTh, YCHUAYMBOCTH M  TpynaojaoOue B
CaMOCTOSITENILHOW ~ paboTe UM MCCIENOBaTENIbCKUX
npoekTax. M36uparenbHoCTh B BbIOOpE MHGOpMALUU U
Croco0OB  pelieHus  3ajady. YMEHHME COXPaHSTh
YBEPEHHOCTb B CBOMX CIIOCOOHOCTSIX, HECMOTpsSl Ha
BpEMEHHbIE  HEyJaud U TPYJHOCTU.  YMEHHE
B3aMMO/JICIICTBOBATh C Pa3HBIMU JIOAbMH, HaJAXXUBATh
B3aMMOIIOHMMaHHe U paboTaTh B KOMaHjae JUid
JOCTUKEHUST O0IIMX 1enedl. DTH pe3ysbTaThl MOMOTYT
chopMupoBaTh y oOyJaromuxcst LIETIOCTHOE
IIPEICTABJIEHUE O  COBPEMEHHBIX  CIIYTHHKOBBIX
TEXHOJOTMSIX M  IOATOTOBAT HX K  YCHEIIHOM
npoecCUOHATLHOMN IEATEIbHOCTH B JAaHHOM 00JIacTH.

Cpox peanM3anuy mporpamMmbl 5 MecsieB
KonuyecTBo uacoB B Henemo / To11 24/384
Boszpact oOyuarommxcs 13-17 net

DOpMBI 3aHATHN

IpyIIOBasi, UCCIEI0BATENbCKAs 1€ATEILHOCTD,
nabopaTopus

Mertoanueckoe obecreueHue

B pabote 00BbeAMHEHUS paccuuTaHo
WCIIONB30BAHNE HAyYHOW W  HAyYHO-TIOMYJISIPHOU
TuTepaTypel No (u3NKe, MaTeMaTHKe U MHPOpPMATHKE,
ANEeKTpOHHBIX  cpenctB uHpopmauuu  (MHTepHeT),
UCTOJb30BAHUE  COBPEMEHHOW  JabopaTopHOM U
oOyyaromeil TeXHUKH, JEKIHMOHHBIX M J1abOpaTOpHO-
MIPaKTUYECKHUX 3aHATUH.
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YcnoBus peasanuu IporpaMmsl KaOuner panas mnpoBeaeHusi TIpPyNnoBBIX H

HHIMBUAYAJIbHBIX 3aHATHI — OCHANIEHHBIN yTO00HOM
MeOelIbl0 UM COBPEMEHHBIMH CPEJICTBAMH OOY4EHUS,
MO3BOJSIIOIIMK P (PEKTUBHO  B3aUMOJICHCTBOBATH
MEX/1y MperoiaBaTeieM U 00y4aromuMHUCs.

Kabuuer IIOJKEH OBITH 000py10BaH
HEOOXOIUMBIMU ~ TEXHUYECKHUMH  CPEICTBAMHU  JUIA
MIPOBEICHUS JICKIIMH U IPAKTHUYECKUX 3aHSATHH.

Ikadpl ¥ MONKH; BBICTABOYHbIE BUTPUHBI —
JUISL PacIioNIOKEHUs] y4eOHOW M Hay4HOH JIHMTEpaTyphl,
HaTJISTHBIX MMOCOOUH, JEMOHCTPAIMOHHOTO MaTepuaia
U TBOPUYECKUX pPAOOT OOydaromuxcs. OTH 3JIEMEHTHI
MIOMOTYT CO3/1aTh OPraHU30BaHHOE MPOCTPAHCTBO IS
XpaHEHUsl U JIEMOHCTpAIMU y4eOHBIX MaTepUajoB, YTO
CHOCOOCTBYET JIyUllIeMy YCBOEHHUIO HH(OPMALIUU.

KomnbioTep, mnpoekTop — WHCHOONb3yeTCA s
JIEMOHCTpAllMM MaTepuasoB, MPOBEACHUsS MPE3CHTAIINMI
1 paboThl ¢ HAyYHBIMH IMporpamMmamu. KOMITBIOTEpHI
JTOJIKHBI OBITh OCHAIIICHBI HEO0OXOAMMBIM
MPOTrpaMMHBIM oOOecIieueHrueM isi 00pabOTKH JaHHBIX
U MOJCIMPOBaHMUs, YTO  CHOCOOCTByeT  Ooiee
WHTEPAKTUBHOMY OOYUYEHHIO U aKTyalH3al[uy 3HAHH.

JlaGopaTopHoe 000py10BaHHe — BKIIOYAET B ce0s
WHCTPYMEHTBl W  yCTpPOWMCTBa JUIsl  MPOBEACHUSA
JKCIIEPUMEHTOB,  CBSI3aHHBIX CO  CIYTHUKOBBIMH
CHUCTEMaMH, TaKWe KaK aHTEHHBI, IPUEMHUKH, & TaKKe
o0opyioBaHuE /JIsl aHAJIW3a JTAaHHBIX.

IIporpammHoe oOecneuenue g 00pPadOTKHU
AAHHBIX —CIEIHUATM3UPOBAHHBIE TMPOTPaMMBI IS
aHallM3a U BU3YAJIM3allMH JaHHBIX, TOMYUYEHHBIX B X0/
WCCIEIOBAaHUM,  YTO  MO3BOJSIET  OOyYaromIMMCS
3¢ (HEKTHBHO UHTEPIIPETUPOBATH PE3YNILTATHL.

Mojaenu CnyTHHKOBBIX cHCTeM — (U3HUECKUE
WM BUPTyaJbHBIE  MOJIETH, KOTOpPbIE  TOMOTYT
oOydJaronuMcsl JIydille TOHATh NPUHIUIBI  PadOTHI

CITYTHUKOB M X NPUMCHCHUS B Pa3JIMYIHBIX o0nacTsx.

IHHOACHUTEJBHAA 3AIINCKA

BrlsiBneHue, COMpoBOXACHUE U NOIACPKKA OJAPEHHBIX JETEH ABIAIOTCS NPUOPUTETHBIMU
HalpaBJICHUSIMH JICTEILHOCTH CUCTEMbl O0O0pa30BaHUsS, KOTOPbIE MOTYT OCYILECTBIISATHCS
MOCPEICTBOM OpPraHU3aLMU MTPOrPaMM JIOTOIHUTEIIEHOTO 00pa30BaHMUsl, SIBIISIOLUIMXCS OJHUM U3
CI0CcO00B MOCTPOCHUS HHIUBUAYAIBHON 00pa30BaTeIbHON TPAGKTOPHH OJapEHHBIX JETEH.

JononuurensHas oOuieoOpa3oBarenbHas oOuiepa3BuBatonias nporpamma «CIyTHUKOBBIE
CUCTEMbl» TpeJHa3HaueHa s M3Y4YeHHs] CTapUICKIACCHUKAMH OCHOB  CITyTHHKOBBIX
TEXHOJIOTHI, UX MPUMEHEHUS B Pa3IMYHbIX 00JACTAX HAYKU M TEXHHUKH, a TAKKe JJI pa3BUTHS

6



HaBBIKOB pabOTBl C COBPEMEHHBIM OOOpYAOBaHHEM U TPOTrPAMMHBIM 00€CIICUCHUEM.
[TporpaMMa OXBaTHIBAET KIIIOYEBBIC TEMbI, TAaKHE KaK MPUHIUIBI PabOThl CIYTHUKOB, HX
opOUTaNbHBIE XapaKTEPUCTUKH, CUCTEMbl HABUTALIMU M CBS3M, a TaKKe METO/Abl 00paboTKH U
aHaJIM3a JaHHbBIX, IIOJYyYaeMbIX C IIOMOIIbIO CIIyTHHKOB. IIporpaMma Taxke BKIIIOUAeT B ceOd
NPOCKTHYIO JeSITEIbHOCTh, IO3BOJIIONIYI0 OO0ydarommmMcs pa3padaThiBaTh COOCTBEHHBIE
MIPOEKTHI, CBSI3aHHBIE C HCIOIb30BAaHHUEM CITYTHUKOBBIX TEXHOJIOTHH.

JlonosHUTENbHAS o0mieoOpa3zoBarenbHast oOmiepa3BuBaroas nmporpamma
«CHyTHUKOBBIE CHCTEMbI» pa3paboTaHa B COOTBETCTBHM C AaKTyaJbHBIMU HOPMAaTHUBHO-
MIPABOBBIMH aKTaMH:

1. 3akon Poccuiickoit @enepaunn ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
®denepanuny (C U3BMEHEHUSIMU);
2. Pacnopsikxenne [lpaBurenscrBa Poccuiickoit @enepanuu ot 31 mapra 2022 roma Ne678-p
«Konuenuus pa3BUTHS AOMOJIHUTEIBHOTO 00pa3oBanus aeteit 10 2030 roxay;
3. Ilpukaz MunwuctepctBa npocsenieHus P® ot 27 urons 2022 r. N 629 “O0 yTBepKIaecHUU
[Topsinka opranu3aiiu U OCYIIeCTBICHUs 00pa30BaTeNbHOM 1EATEIHHOCTH MO AOMOIHUTEIBHBIM
0011eo0pa3oBaTeIbHBIM MIPOrpaMMaM”;
4. TlocranoBienue ['maBHOro rocynapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 N 28
"OO6 yrBepknenun canutTapusix mpaBui CIT 2.4.3648-20 "CanuTapHO-3>IHIEMHUOIOTHUYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHMS U OOYy4EHHs, OTAbIXa U O3JOPOBIICHUS JeTell u
mononexu" (Bmecte ¢ "CII 2.4.3648-20. Canurtapubie npaBuia...") (3aperucrpupoBaHo B
Munrocte Poccun 18.12.2020 N 61573).
A Tak xe apyrue DenepanbHble 3aKOHBI, HHBIE HOPMATHBHO-IIPaBOBbIE aKThl P®D, 3aKoHBI U
WHBbIE HOPMAaTHUBHO-TIPABOBBIE aKThl CyObekTa PO (XaHTbI-MaHCHHCKOTO aBTOHOMHOTO OKpyTa —
FOrpsl), coaepkaiqye HOPMBI, PETYIUPYIOIIUE OTHOUICHHS B cdepe AOMOIHUTEIBHOTO
o0Opa3oBaHUs JIeTel;
5. Ycras MBOY Cypryrckoro ecTecCTBEHHO-HAyYHOTO JIHUIes M JpYrHe JOKallbHbIE aKThl,
periaMeHTHPYIOIINE OpraHU3aluIo U 00yYeHHE 110 J0NOJHUTEIIbHOMY 00pa30BaHUIO.

Peasm3auus o0meo0pa3zoBaTe/bHOH NpPOrpaMMbl OCYLIECTBJsETCS 3a MpeaeamMH
®I'OC u denepaJbHbIX TrOCYIAPCTBEHHBbIX TpeOoBaHWi, M He MpelycMAaTpUBaeT
MOATOTOBKY O0Y4YAaIOUIUXCHA K NMPOXO0KIEHHI0 rOCYapCTBEHHOH MTOrOBOIl aTTecTALMHU IO
o0meo0pa3oBaTe/IbHOM NporpaMmme.

AKTYyaJIbHOCTD

B ycnoBusx ucrionHEeHUs 3a1a4 N0 JOCTH)KEHUIO TEXHOJIOTHYECKOTO CYBEPEHUTETA OJJTHUM
u3 Hambojee aKTyalbHBIX HaIMpaBIIEHUH SBIsIETCS MOATOTOBKA KaJIpoB B  00IacTH
OIIEpPEKAIOIIET0 PAa3BUTUSL CIYTHUKOBBIX TEXHOJIOTMH. OpHEHTHUPOBAHHOCTh MNPOTpamMMbl Ha
MOATOTOBKY IIKOJRHUKOB K HarmonansHol Texnonorudeckoit onummnuane (HTO) no mpodutro
«CIyTHUKOBBIE CHCTEMBI» SBJISETCS OJHHUM W3 BaXHEMIIMX MHCTPYMEHTOB B 00JacTu
TpaHcopmalu o0pa3oBaHus U NPOGOPUEHTAIMH IIKOJIBHUKOB B 3TH NEPCIEKTUBHBIE IS
CTpaHbI M peruoHa HampasieHus. [IporpamMMa HampaBiieHa Ha (OPMUPOBAHUE Y OOYUAFOIIMXCS
IyOOKHUX 3HAHUU O CITyTHUKOBBIX CHCTEMaX, UX MPUMEHEHUH B Pa3iNuHBIX cepax, a TakKe Ha
pa3BUTHE IPAKTHYECKUX HABBIKOB, HEOOXOJUMBIX JIJIsl pa0OTHI B TAHHOM 0OJIACTH.

HanpaBieHHOCTh JTONOTHUTENBHON 00IIe00pa3oBaTenbHON o0I1epa3BUBAIOIICH
MPOrpaMMbl —€CTECTBEHHOHAYYHas!.

YpoBeHb 0CBOeHMS TPOrPaMMBbl: 0a30BbIH.



OTtiimunTebHBbIE 0CO0CHHOCTH

[Iporpamma HampaBieHa Ha pEIICHHE 3a/4ad, CTUMYJUPYIOIIMX  CTAHOBJICHUE
UCCIICIOBATEILCKUX ~ HABBIKOB,  MpPaKTHYeCKOoe  OOydeHHe  OOydJaromuxcs  METoJam
MPOCKTUPOBAHUSI M AaHAIM3a CIYTHUKOBBIX CHCTEM, a TaKXE OCBOCHHUE TEXHOJOTHUU HX
pa3paboTku W skcmmyatauu. OOydaromuecs OyayT 3HAKOMHUTBCS C OCHOBaMH pabOTHI ¢
JAHHBIMHU, TMOJIyYa€MbIMH OT CIIYTHHKOB, M YYUTBHCS MPUMEHITh UX ISl PELICHUS peabHBIX
3ajad.

[IporpamMma BKJIIOYaeT pas3felibl, CIOCOOCTBYIOIIKME IJIJAHOMEPHOMY Ppa3BUTHIO Yy
00ydJaromuxcsi  KOMIICTCHIIMH, HEoOXOoAMMBIX  JuIsl  ydacTus BO  Bcepoccuiickoi
MEKIUCIUIIIIMHAPHON OJIUMITHAJIC MIKOJIbHUKOB «Hammonansuou TEXHOJIOTMYECKOU
OJIUMITHAZIC», BKIIFOYAs TEMbI, CBSA3aHHBIE ¢ TCOMH(GOPMAIMOHHBIMU CHCTEMaMHU, CITyTHUKOBOM
HaBHUTralueu u JTUCTAaHIIMOHHBIM 30HUPOBAaHUEM 3emutu. JononuurenbHas
obmieoOpazoBarenpHas oOIIepa3BuBaroIias nmporpamMmma «CIyTHUKOBBIE CHCTEMBD) OTIMYASTCS
OT YK€ CYIIECTBYIOIIUX MPOTpaMM TE€M, YTO aKIEHTHPYET BHHUMaHHE Ha MEXIAUCHUILTHHAPHOM
nojxoje, 00beuHss GU3NKY, MAaTEMATUKY, THPOPMATHKY U WHKEHEPHBIE HAYKH.

AnpecaTt nporpaMmmbl

[Tporpamma paspabortana juis oOyuaronuxcst B Bo3pacte 13-17 yer, MOTUBUPOBAHHBIX Ha
MOJTyYEHHUE TIOBBIIIICHHBIX 00pa30BaTEIbHBIX PE3yIbTaToB, yaactue B onmumnuaae HTO npoduib
«CryTHUKOBBIE CHCTEMBI» U IUIAHUPYIOUIUX TMOCTYIUIEHHE IO MpOorpaMMaM BBICIIETO
o0Opa3oBaHusl.

Hanonusemocts rpynmst — 20 yesnoBek.

Cpoxk peaqm3anum nporpamMmmsl: 5 mecsues, 19 Henens.
O0BEéM mMporpamMMbl/KOJIMYECTBO 4acoB: 38 yacoB, 19 Henenb, 2 yaca B HEZIEIIO.
PexxuMm 3aHsATHIL: 3aHATHS npoxoasT 1 pa3 B Hepemto, Mo 2 akaaemMuueckux vaca (40 MUHYT),
MeXy 3aHATUSIMU TiepepbiB 10 MUHYT.
DopMbl 00yUeHU
3aHSTUS TTPOBOJIATCS:

- B ouHOM (opmare, HopMbl OpraHM3ald 0O0pPa30BATEILHOIO MPOIEcca MPEANOIararoT
NpOBEJICHUE KOJUICKTHBHBIX 3aHsATuUi (20 wenmoBek), ManbiMu rpynnamu (4-6 4YenoBeK) U
WHUBUTYAJIbHO.

Hean: ITogrotoBka oOyuaromuxcss K HaruoHanmbHOW TEXHOJOTHYECKOW OJMMITHANE TIO
npodunto «CIyTHHUKOBBIE CHCTEMBI», OCBOCHHE HEOOXOMUMBIX TMPEAMETHBIX 3HAHUH U
BOBJICUEHHE MX B paboTy HaJl TEXHOJOTMYECKMMHU TpuopureramMu HamnunoHanbHOI
TEXHOJOTUYECKOW HWHHIIMATUBBI ISl JTUYHOCTHOM camopeanu3alud U MpoQecCHOHATBHOTO
CaMOOTIpE/ICTICHUSI.

JononnurensHas oOuieoOpa3oBarenbHas obiiepa3BuBaromas nporpamma «CHyTHUKOBbBIE
CHCTEMBI» BKJIFOYAET B C€0sl HECKOJIPKO KJTFOUEBBIX HAIPABJICHH, HAIIPABJICHHBIX HA 00y4YeHue,
pa3BUTHE U BOCITUTAHUE O0YJArOIITUXCS.

3amaun:

Oo0yuarmue:

-CdhopmupoBatb 00BEM TEOPETUYECKUX 3HAHMNA MO (u3MKe, MareMaTUke W HHPOpPMATHKE,
HeoOxoauMmbIx Juig yyactus B HTO.

-BripaboTaTth noHumManue GpyHaaMeHTAIbHBIX 3aKOHOB (PU3UKH, MAaTEMATUKN U UH()OPMATUKH.
-HayuuTs pemats 3aga4n, OTHOCSIIHECS K TPOMIITIO CITyTHUKOBBIX TEXHOJIOTHI M CHCTEM.



-Oprann3oBaTh MPAaKTHUECKYIO M MCCIEAOBATEIbCKYIO ACATEIBHOCT 00YYarONIUXCs, MO3BOISS
UM NIPUMEHATH TEOPETHUECKUE 3HAHUS Ha MTPAKTUKE.
-[lo3HakOMHUTH O0YYaIOUMXCS C WHCTPYMEHTaMH, HEOOXOOUMBIMH Ui PabOThl B 00JIACTH
CIYTHHKOBBIX TEXHOJIOTHH, TaKMMH KaK MPOrpaMMHOE oOecreueHHe Ui MOJCTUPOBAHHS U
aHau3a JaHHbBIX.
Pa3zBuBaronue:
-CriocoOCTBOBaTh PA3BUTHIO HABBIKOB IPAKTHYECKOTO NPUMEHEHHS METOJa Hay4HOTOo
UCCIIEOBaHM, BKIIOYas (opMynMpoBaHHME THUIOTE3, MPOBEICHHE ASKCIIEPUMEHTOB W aHAIN3
PE3YIIBTAaTOB.
-Pa3Buth ymenue paboTaTh C JIHUTEpaTypod W TOUCKOM HH(POpPMaUK B HHTEPHETE Ha
CHEIHMATU3UPOBAHHBIX CAlTaxX, YTO MOMOXET OO0YYaIOLIMMCS HAXOIUTh aKTyaJlbHbIE NaHHBIC U
UCCIIEIOBaHMS B 00JIaCTH CITyTHUKOBBIX TEXHOJIOTHH.
-HayuuTh ananm3upoBaTh MOIydeHHBIE B XOJ€ SKCIIEPUMEHTOB PE3yJIbTaThl, YTO CIOCOOCTBYET
KPUTHUYECKOMY MBIIUICHUIO U CIIOCOOHOCTH JIeTIaTh BHIBOIBI HA OCHOBE (DaKTOB.
Bocnuraresibubie:
-BocriuThIBaTh IMYHOCTH, CIOCOOHYIO aHAJIM3UPOBATh U CO31aBaTh WHANBHUYaTbHYIO
pOrpaMMy CaMOPa3BHUTHSL, YTO SBJISAETCS BXKHBIM aCIIEKTOM JUIsl OyIyIIMX CIIEIHAINCTOB.

YYEBHBIN MUVIAH
KoimmuecTBo yacos
No Pa3znen, tema Teopernueckas | IIpaktuueckas | Beero
dopma KOHTPOJISt
4acTh 4acTh 4acoB
1. | Ypox HTO. 1 1 2 Perucrpanus na
3HaKOMCTBO caiite HTO
¢ HarnonanbHoif https://ntcontest.ru
TEXHOJOTHYECKON
OJIMMITHA/ION
2. | OcHOBBI OpOUTATILHOM 6 6 12 | Pemenue
MEXaHUKH OJINMITHAIHBIX
3a/laHHi I1IEpPBOTO
typa HTO
3. | OcHOBBI 6 6 12 | Pemenue
KOHCTPYMPOBaHUS OJINMITHATHBIX
CIIyTHHKA 3aJIaHMI IIEPBOTO
typa HTO
4. | OCHOBBI JIEKTPOHUKH 6 6 12 | Pemenue
Y IPOrpaMMUPOBaHUS OJINMITHAIHBIX
JUTSt 3aJJaHui BTOPOTO
CIIyTHUKOCTPOECHUS typa HTO
Hroro 19 19 38




Copaeprxanue nporpaMmbl

Pazpean 1.
Ypoxk HTO. 3nakomcTBO ¢ HanimoHa/bHOI TEXHOJIOTMYECKOI 0JTUMIINAI0M. (2 yaca)
Teopusi: HanuonanpHast TexHomornueckas onummuana (HTO) — »ato Bcepoccmiickue

TE€XHOJIOTMYECKHE COPEBHOBAHMS JUIsl IIKOJBHUKOB IIO HIMPOKOMY CIIEKTPY HAIIPaBJICHUN OT
UCKYCCTBEHHOI'O MHTEJUIEKTA 10 KOCMHUYECKUX TexHonoruid. Onumnuana o0ObeIUHSET TeX, KTO
X04yeT OBbIThb BOCTPEOOBAaHHBIM M pellaTh JEHCTBUTENBHO BaXXKHbIE 3ala4d C IIOMOILBIO
COBPEMEHHBIX TEXHOJIOTMH. YPOK INpU3BaH MOTHBHPOBATh IIKOJBHUKOB K ydactuto B HTO
Yyepe3 3HAKOMCTBO C MPHUHIUIAMHA W IIEHHOCTSAMH, NPOQWISIMU, HCTOpUEH, cnenudukoit
OJIMMITMA/BI ¥ BO3MOXKHOCTSIMH JIJIS €€ YYaCTHUKOB.

IIpakTuKa:

Kak 3apeructpupoBarbces Ha caiite HTO https://ntcontest.ru/

Pazpmea 2.

OcHoBbI 0OpOUTAJIBbHOM MeXaHUKH. (12 yacoB)

Teopus

du3nyecKue OCHOBBI OPOUTATLHOW MEXaHHUKH. (6 4acoB)

IIpakTuka

BupryanbsHbie noneTs! ¥ 3kckypeuu B CoiHeuHoi cucreMe. (6 4acoB)
Paznea 3.

OcCHOBBI KOHCTPYHPOBaHHS CIyTHUKA. OCHOBBI KOHCTPYHPOBaHUs cyTHHKA. (12 yacoB)
Teopus

[TpoexkTupoBanue cnyTHUKOB. KOHCTpyHpoBaHe KOMIOHEHTOB. (6 4acoB)
IIpakTHuka

COopka Mozenu cnyTHUKA. (6 4acoB)

IIpakTuka:

COopka Mozienu CIIyTHUKA

Pemenue onmumnuaansix 3aganuii nepsoro typa HTO. (6 yacoB)
Paznen 4.

OCHOBBI 2/1EKTPOHUKH ¥ NPOrPAMMHUPOBAHUSA /I CHIYTHUKOCTpOoeHus. (12 yacos)
Teopus

Teoperuueckre OCHOBBI 3JIEKTPOHUKU U MPOrpaMMHUpOBaHus. (6 4acoB)
IIpakTuka

[TporpaMMupoBaHue CUCTEM HABUTAIIUHU CITyTHUKOB.

Pemenue onmumnuaansix 3aganuii Broporo typa HTO. (6 yacos)

IINTAHUPYEMBIE PE3YJIbTATBI

IIpeaMeTHbIe pe3y/bTaThl.

Bynyt 3HaTh: TeopeTnueckue acnekThl U GyHAaMEHTAIbHbIE 3aKOHBI (PU3UKH, MAaTEMAaTHKH
u uHopmaruku. VHcTpymMeHTapuii paboThl ¢ COBPEMEHHBIMU CITyTHHUKOBBIMU CHCTEMaMU M
TEXHOJIOTHH, BKJIIOYask MporpaMMHOe obecrieueHue J11si 00pabOTKH TaHHBIX U MOJEJIMPOBAHHUS.
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Byayr ymernb: PaGoTrarh Ha COBpEMEHHOM HAy4YHOM H JIAOOpAaTOPHOM OOOPYIOBaHUHU.
OcymecTBIITh aHAM3 U 00paOOTKY MOJYUYEHHBIX PE3YJIbTaTOB IMPH MOMOIIM MPHUKIATHBIX
nporpaMM M HHTEpIpEeTUpoBarh uX. OpraHu30BBIBATH TEOPETUUYECKYIO, MPAKTHUYECKYI0 U
MCCJIEI0BATENIbCKYIO JIESITENIbHOCTh, COYEeTasi pa3Hble MOJAXOJbl W MeToAbl. Pemarh 3amaum,
OTHOCSIIIECS K CIYTHHKOBBIM CHCTEMaM W UX MPUMEHCHHUIO B pPa3IMYHBIX O00JIaCTSX.
[IpumensTb MeTOnbl HccaeqoBaHus, cooTBeTcTByromue 3amadam HTO. Ilpumensts B
HCCJIEIOBATENBCKUX IIEJIAX METOJ MOJEIUPOBAHUS U dKcrepuMeHTa. OueHuBaTh 6€30MacHOCTb
U BO3MOJKHBIE€ PHUCKHM IPOBOIAMMBIX SKCIIEPUMEHTOB, a TakXke pa3zpabarbiBaTh IJIaH IO HX
MUHUMU3alUuu. BpiOupate u obecrneunBaTh Oe30MacHbIe YCIOBHS TPOBENEHUS HAyYHBIX
skcriepuMeHToB. [IporpammupoBats B cpene VS Code Ha si3pike Python mist pemenus 3amad,
CBSI3aHHBIX C AaHAJIM30M JIaHHBIX. Permarh KOMaHJHbIE MEXIUCHUIUIMHAPHBIE 3aJaHus,
CBSI3aHHBIC C MHTErpanueil 3HaHui B 00JaCTH HAYKHU W TEXHOJIOTUW. Pemarh TUMOBBIE 3aadyu
pasubix sTanoB HTO no ¢usuke, matemaruke, reorpaduu, vHGOpPMATHKE U APYTUM IPEIMETaM.

Byayrt Biaaaerb: PaciiupeHHBIME TEOPETUYECKUMH MPECTaBICHUSIMU B 001acTu (U3UKH,
MaTeMaTuku, WHGoOpMaTHKH, OuouH(pOpMaTUKH, reorpaduu M CMEXKHBIX HayK. HaBblkamu
paboThI ¢ IUTEPATypOl U MOUCKOM MH(POPMAIMK B MHTEPHETE Ha CIIEMaIN3UPOBAHHBIX CalTax.
Omnsitom pemenus 3aaanuii HTO no ¢usuke, marematuke, reorpadun, nuapopmaruke. OmnbIToM
MPOBEACHUS HCCIEOBAaHUM, BKJIIOYAsh aHAIW3 W CHHTE3 TOJYYEHHBIX JaHHBIX. OmbITOM
MIPOBEJICHUS IKCIIEPUMEHTOB, COOJIIOIas BCe MPOTOKOJIBI M CTAHIAPTHI Oe30macHoCTH. ONbITOM
0000ImeHnsT W CHUCTEMAaTH3allii 3HAHWH, a TaKXKE BBIBICHHUS OOMIMX WM YaCTHBIX
3aKOHOMEPHOCTEH (PYHKIIMOHUPOBAHUS PA3IMYHBIX CHCTEM. MeTanpeIMETHBIE Pe3YIIbTAThI

Byayr pa3Butbi: CriocoObl MBIIUICHHUS, BKIIOYas KPUTHUYECKOE U CUCTEMHOE. YMEHHE
paboTaTh B YCIOBHUSIX HEOMPEICICHHOCTH, BHICKA3bIBaTh THIIOTE3bl M pa3pabaThiBaTh IJIaHbBI
uccienopanuii. CHOCOOHOCTh MPOU3BOJIUTH pACUeThl U OLEHKH, aHAIM3UPYS JaHHbIC.
[To3naBaTenbHasg aKTUBHOCTh U MHTEPEC K HAYYHBIM HCCIEAOBAHUAM U OTKPHITUAM. MOTHBAIHS
K HU3YYCHHIO NPEIMETOB E€CTECTBEHHOHAy4YyHOW HampaBieHHocTu. Jlormueckoe u oOpa3Hoe
MBIIIJIEHWE, TIOMOTAOIIee pelniaTh KOMIUIEKCHBIe 3anaud. KpeaTuBHOCTh KakK OCHOBa
HECTAaHJAPTHOTO  TMOJXO0Ja K  BBIMIOJIHCHUIO  OJIMMIMAAHBIX  3afaHuil. KomMmoHEeHTHI
MBICJIUTEIIFHON JICSITEIBHOCTU: BOOOpa)X€HWE, TBOpPYECKAs aKTHUBHOCTh M (DaHTa3us B XOJe
AKCIIEPUMEHTAIbHON PadOTHI.

JINYHOCTHBIE pPe3yJIbTAThI
Byayr nposiBasitb: THUIIMAaTUBHOCTH, CAMOCTOSITENIBHOCTh U OTBETCTBEHHOCTh B BBINIOJHEHUHU
3a/IaHUIl U MPOEKTOB. BHUMATENBbHOCTh, aKKYpaTHOCTh U JIOTUYECKYIO IOCJIEI0BATEIbHOCTh B
pemennn 3aaa4d. OCO3HAHHOCTh, YCUIYMBOCTh M TPYAONIOOME B CaMOCTOSTENbHON paboTe u
HCCJIEIOBATENbCKUX MpoekTax. M30uparenbHOCTh B BbIOOpE MH(GOPMAIIMU U CTIOCOOOB pelIeHus
3a/1a4. YMEHHE COXpaHSATh YBEPEHHOCTh B CBOMX CIIOCOOHOCTSIX, HECMOTpPS Ha BPEMEHHBIC
HEy/Jaud W TPYAHOCTU. YMEHHE B3aUMOJCHCTBOBaTh C pa3HBIMU JIIOJbMH, HaJIaKUBATh
B3aMMOTIOHMMaHUE W paboTaTh B KOMaHJE JUIsl JOCTHIKEHUS OOMIMX IeNied. DTH Pe3yibTaThl
MOMOTYT COPMUPOBATH y OOYyYalOMIMXCA [EIOCTHOE TMPEICTAaBICHHE O COBPEMEHHBIX
CIyTHUKOBBIX TEXHOJIOTUAX U MOATOTOBIT MX K YCTIEIHOW MPOo(heCCHOHATFHON AeSITeThHOCTH B
JTaHHOW 001acTH.
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Kanennpapuvblii yueOHbIi rpaduk

1 monyronue 2 noayroaue Hmozo
Ilepuon | Kos-Bo Kou-Bo [lepuon Kon-Bo Kon-Bo Kon-Bo Kon-60
HeZelb 4acoB HE/eTb 4acoB HEJENb uacoe
¢ 01.01.2025
- - - no 27.05.2025 19 38 19 38

Cpoxu opranuzanuy IpoMeXyTOUYHOT0 KOHTPOJIS
19.05.25- 24.05.25

@OpMBI  KOHTPOJIA:

IMpaKTU4YCCKasi

pa60Ta BBITIOJIHEHUEC
OJIMMITMaAHBIX

3aJIaHN;

PE3YJIbTATUBHOCTD

ydaCTusl Ha IJTalax

IIEPBOTIO,
TPETHETO

BTOPOTO,
TypOB

omumnuansl HTO
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Kanennapubliii yueOHblii rpadguk
Ne Mecsu Yuciio Bpems ®opma KoJu-Bo Tema 3ansaTus Mecto ®opma
n/n NpoBeAeHUA 3aHATHA 4acos NPOBeCHHUSA KOHTPOJIA
3aHATHS
Pazgean 1. Ypoxk HTO. 3nakomcTBo ¢ HanmoHaIbHOM TEXHOJIOTMYECKOM oJTUMIIUAI0M (2 yaca)
1. SIHBaph 13 IIOHECIIBHUK | JICKLIMS 1 BBonnslit MHCTPYKTaX 10 | BHEpreTukos 51 JEMOHCTPALIHS
14.00-14.40 TEXHUKE 0€301acHOCTH.
Wuctpykuus 03-02. Ypox HTO.
3HakoMCTBO ¢ HamumoHnanbHOH
TEXHOJIOTUYECKON OJIMMIINAI0N
2. SIHBAph 13 MOHEENIbHUK | MPaKTHYeCKast 1 Kak  3apeructpupoBaThCsi  Ha | SHEPreTHKOB 51 MpaKkTHUYecKas
14:50-15.30 | pabora caiite HTO https://ntcontest.ru/ paboTa
Paznen 2. OcHoBbI opOuTANBbHON MexXaHUKHU (12 yacoB)
3. SIHBAph 20 MOHEACIIBHUK | JICKLIMS 1 duznueckue OCHOBBI | SHEPreTUKOB 51 JEMOHCTpALIUs
14.00-14.40 opOuTaIBHOMN MEXAHUKU.
N3ydyeHne 3aKOHOB JBMKECHHUS TeEI
B I'DaBUTAllMOHHOM IIOJIE, AHAJIU3
OpOUTaTBbHBIX napamMeTpoB
CIIyTHUKOB
4, SITHBaph 20 MOHEAEIBbHUK | MPAKTUKYM 1 OCHOBBI BHUPTyaJbHBIX IOJIETOB: | PHEPIETHKOB 51 BHU3YaJIbHBIN
14:50-15.30 N3yuenue TEXHOJIOTHH u KOHTPOJIb
METOJIOB,  HMCHOJb3YEMBIX  AJIs
CO3/1aHUS BHUPTYAJIbHBIX IOJIETOB
B KOCMOCE, BKJIIOYas CUMYJSALUU
U BU3YaJIU3alHH.
5. SIHBaph 27 MOHE/IEIbHUK | JIEKIIUS 1 OCHOBHBIE 3aKOHBI IBHJKEHUS TEJl | DHEPreTUKOB 51 BHU3YaJIbHBIN
14.00-14.40 B KocMoce. M3ydenue 3akoHOB KOHTPOJIb
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Hrrotona u ux IIPUMECHCHUE K

OpOUTANBHOMY JIBUKEHUIO.

SIHBaph

27

IIOHCICIIbHUK

14:50-15.30

MPaKTHIeCKast
pabora

DKCKypcHst o IJIaHETaM

ConneuHoit CUCTEMBI:
[MompoOubiii  0030p  KaxIo
TUTAaHETHI, BKJTIOYAs ux
XapaKTepPUCTHKH, aTtMocdepy W
CIIyTHUKH, C HCIIOJIb30BaHUEM

BUPTYAJIbHBIX TEXHOJIOTHUH.

SHEPreTuKoB 51

BU3YyaJIbHBIN

KOHTPOJIb

dheBpaib

MIOHE/IENIbHUK
14.00-14.40

JIEKIAST

Tunbr opouT u ux
XapakTepucTuku: PaccmoTtpenue
KPYT'OBBIX, AIUTUNTHYCCKUX,
apaboIMIeCKUX u
TUIEPOOTUICCKIX OPOUT, a TAKKe
WX TMPHUMEHEHHE B CIHYTHUKOBBIX

CUCTCMAX.

SHEpreTUkoB 51

BU3yaJIbHBIN

KOHTPOJIb

beBpaib

MTOHEIETTbHUK
14:50-15.30

IPAaKTUKYM

BuptyanbHsle MUCCUH K

acTepoujiam n KOMETaM:
Uccnenosanme BO3MOKHOCTEH
BI/IpTyaJ'II)HBIX II0JICTOB K
acTepousiaM M KOMeTaM, BKJIF0Yast

HX COCTaB Y 3HAYCHUC JIS1 HAYKH.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

¢beBpaiib

10

IIOHCICIIbHUK

14.00-14.40

MpaKTHYecKast

pabota

DHeprus 51 MEXaHHUKA

OpOUTATEHOTO JIBUDKEHU
IlonnmManne KHHETHYECKOU WU
NOTEHIINAILHOMN SHEPIruu B

KOHTCKCTC Op6I/ITaHBHOF0

SHEPreTUKoB Sl

JI€MOHCTpALUs
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JBHXCHHA.

10.

(dheBpaib

10

MIOHE/ICITbHUK
14:50-15.30

KOMOWHHUPOBaH-

Hoe 3angatue

Kocmuueckne Tenmeckonmsl M HX
BUPTYyaJIbHbIC IKCKYPCHH:
Paccmotpenue paboThI
KOCMHUYECKUX  TEJIECKONOB |
co3gaHue BUPTYaJIbHBIX
9KCKYPCHUH 10 UX HAOIIOICHUSAM H

OTKPBITUSAM.

SHEpPreTUKoB 51

ACMOHCTpanusa

11.

dheBpaib

17

MIOHE/IENIbHUK
14.00-14.40

MMpaKTU4ICCKaA

pabora

IIpumenenne OpOUTATBLHOM

MEXaHUKU B CIIYTHHUKOBBIX
CUCTEMAX: Paccmorpenue
MPAKTUYCCKUX AaCIICKTOB, TaKHUX
KakK HaBUIranus;i, CBA3b n
HabroAeHNe 3emin c

HCIIOJIb30BAHHUEM CITYTHUKOB.

SHEpreTUkoB 51

ACMOHCTpAaL A

12.

beBpaib

17

MTOHEIEITbHUK
14:50-15.30

MMPAKTUYCCKAA

pabota

OO6pasoBarenbHble aCIIeKThI
BUPTYyaJIbHBIX N0JE€TOB: M3yueHue
pOJM BHUPTYAJIbHBIX TIOJIETOB B
oOpa3oBaHUM U TOMYJsSpU3ALUU
ACTPOHOMMH, BKJIIO4Yas
HCIOJIb30BaHWE B y4eOHBIX

3aBCACHUAX U HAYYHBIX LCHTPAX.

SHEPreTuKoB 51

ACMOHCTpalnAa

13.

MapT

IIOHCICIIbHUK

14.00-14.40

JIEKITUS

OcHOBBI MIPOEKTUPOBAHUS
CHyTHUKOB: M3ydeHune 5r1amoB
IIPOEKTUPOBAHMUS

BKJIHO4Yas

CITYTHUKOB,
OIMPCACIICHUC

TpeOoBaHUi, KOHIIETITYaJIbHOE

SHEPreTUKoB Sl

BHU3yaAJIbHBIN

KOHTPOJIb
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MPOEKTUPOBAHUE H Pa3pabOTKy
TGXHHHGCKOﬁQHOKYMeHTaHHH.

14.

MapT

MIOHE/IENIbHUK
14:50-15.30

KOMOWHHUPOBaH-

Hoe 3ausatue

OcHOBBl  COOpKHM  CITyTHHUKOB:

Nzyuenue JTaroB cOopku
CIYTHUKA, BKJIIOYas MOJATOTOBKY
KOMITOHEHTOB U UX UHTETPALUIO B

CANHYIO CUCTCMY.

SHEpPreTUKoB 51

BU3YaJIbHbIN

KOHTPOJIb

Pa3zgea 3. OCHOBBI K

OHCTpyUpoBaHus cmyTHuKa (12 yacoB)

15.

Mapt

10

IIOHCICJIIbHUK

14.00-14.40

IIPaKTHKa

1

KoncTpykuuss u  Marepualbl
CIIlyTHUKOB: AHaJu3 MaTepHaJloB,
HCIOJIb3YEMBIX B CTPOHUTEILCTBE
CIyTHUKOB, U WX BIIUSIHUE Ha BEC,

IIPOYHOCTDb U AOJIT'OBCYHOCTD.

SHEPreTUuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

16.

MapT

10

MIOHE/IENIbHUK
14:50-15.30

JIEKIAST

WNHCTpyMEHTBI U TEXHOJOTHH TSI
coopku: O030p MHCTPYMEHTOB U
TEXHOJIOTHH, WCIOJIB3YEeMBIX TIPH
cOOpKEe  CIYTHHMKOB, BKJIFOYast
ABTOMATH3MPOBAHHBIC CHCTEMBI U

PY4YHBIE METOJIBI.

SHEpreTUkoB 51

BU3yaJIbHBIN

KOHTPOJIb

17.

MapT

17

IIOHCICJIIbHUK

14.00-14.40

MIPaKTUKYM

DHepreTU4YecKue CUCTEMBI

CIIyTHUKOB: Paccmorpenue
pa3IMYHBIX MCTOYHUKOB 3HEPrUU
JUIS CIIyTHUKOB, BKJIFOYast
COJIHEYHBIC MTaHEeIn u
AKKyMYJISITOPBI, a TaKXKe

yIpaBjeHUE dHepruen Ha OopTy.

SHEPreTUKoB 51

BHU3yaJIbHBIN

KOHTPOJIb

18.

MapT

17

IIOHCICIIbHUK

MpaKTHYecKast

VYnpasnenue Ka4eCTBOM B

SHEPreTUKoB Sl

BHU3yaAJIbHBIN
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14:50-15.30

pabora

npouecce  cOopku:  M3ydenue
METOZIOB KOHTPOJISI KadecTBa Ha
KaXJ/I0M 3Tare COOpKH CITyTHHKA,

BKJIrO4as TCCTUPOBAHUC

KOMIIOHCHTOB ¥ (hUHAIBHYIO

MIPOBEPKY.

KOHTPOJIb

19.

MapT

31

MIOHE/IENIbHUK
14.00-14.40

KOMOWHHUPOBaH-

Hoe 3ausatue

CucremMbl CBSI3M W IEepelavu
JNaHHbIX: M3ydeHue TEeXHOJIOTUH,
HCIOJIb3YEMBIX L CBSI3U
CIyTHUKOB C 3eMJlel, BKJOYas
AHTCHHEI, PagnovacToOThI i

IIPOTOKOJIBI IIEPpCAAYN NaAHHBIX.

SHEpPreTUKoB 51

BU3YaJIbHbIN

KOHTPOJIb

20.

Mapt

31

IIOHCICIIbHUK

14:50-15.30

IIPaKTUKYM

Co6opka u UHTErpanus

OHCPIrCTHYCCKUX CUCTEM.:
PaCCMOTpeHI/Ie mponecca
HUHTETpallu COJTHCYHBIX HaHeneﬁ,
JPYTHX

OHEPIrCTUYCCKUX KOMIIOHCHTOB B

aKKyMYJISITOPOB U

MOJIENb CITYTHUKA.

SHEPreTUuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

21.

anpenb

IIOHCICIIbHUK

14.00-14.40

JICKIHA

Cucremsl YIPABIICHUS u

HaBHUTAIIMU. AHaAJIN3  CHCTEM,
00€eCTeunBarOIINX OPUEHTAIIUI0 U
HaBHUTallMIO CIYTHUKOB, BKJIIOYast
TUPOCKOIbI, MAarHUTOMETPbl U

cucreMmnl GPS.

SHEPreTUKoB 51

BHU3yaAJIbHBIN

KOHTPOJIb

22.

anpesnb

MIOHEIEITbHUK
14:50-15.30

MMPAKTUYCCKAA

pabota

COopka cucreM  CBS3M U

HaBUTI'allUM: Amnanuz OTaIlloOB

SHEPreTuKoB 51

ACMOHCTpalursa
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C60pKI/I U HUHTCIrpalldnl CHCTEM
CBsA3U, aHTCHH W HaBHUI'allMOHHBIX

YCTPOMCTB B CITyTHUK.

23.

arpenb

14

IIOHCICIIbHUK

14.00-14.40

IIPaKTUKYM

TectupoBanne u Bepupukanus
CIyTHUKOB: l3yueHue MeTOI0B
TECTUPOBAHUS U BepUPUKAIH
KOMIIOHEHTOB CITyTHUKOB IIepej
3allyCKOM, BKJIKOYas HCIBITAHUS
Ha YCTOMYMBOCTh K KOCMUYECKHM

YCIIOBUSIM.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

24.

anpenb

14

IIOHCICJIIbHUK

14:50-15.30

KOMOMHHMPOBaHH

0O€ 3aHATHC

[ToxroroBka K HWCHOBITAHUSIM U
3amycky: M3ydeHue (QUHAIBHBIX
JTaroB

cOopKH, BKJTFOYAsI

MIO/ATOTOBKY CIyTHHKA K
UCTIBITAHUAM U ero
TPAHCIIOPTUPOBKY K MECTY

3aIrycka.

SHEPreTUuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

25.

anpesnb

21

MTOHEIETTbHUK
14.00-14.40

JICKIHA

OCHOBBI 3JeKTpOHUKH: M3ydeHne
KITIOYEBBIX MTOHATUH M MIPHHIIUIIOB
paboThI AIIEKTPOHHBIX
KOMITIOHEHTOB, TaKUX KaK
PE3UCTOPBI,

TPAH3UCTOPbI U  HUHTCTPAJIBHBIC

KOHACHCATOPHI,

CXCMBI.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

26.

anpesnb

21

MOHEIENTbHUK
14:50-15.30

MPAaKTUKYM

AJIFOpI/ITMI)I HaBUTI'alln u

MMO3MITUOHUPOBAHUA: HSy‘IeHI/IC
OCHOBHBIX AJITOPUTMOB,

HCIIOJIB3YEMBIX JJISA OIMPECACIICHUA

SHEPreTuKoB 51

BU3YyaJIbHBIN

KOHTPOJIb
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MCECTOITIOJIOKCHU A CIIYTHUKOB,
BKJIO4asA MCTOJbl TPHUAHTYJIALUA
u MHOT'OIIO3UITMOHHOTI'O

OIpeICIICHUSI.

Pa3zgen 4. OcHOBBI

3J1eKTPOHUKHU U MPOrPAMMHPOBAHMA 1JIsl CIIYTHUKOCTPOEHUSI

(12 yacoB)

27.

arpenb

28

IIOHCICIIbHUK

14.00-14.40

JICKIIUS

1

Hudposas u aHaJIOroBas

anekTpoHuka:  CpaBHUTEIbHBIN
aHann3 UU(POBBIX U aHAJIOTOBBIX
cuUcTeM, UX [pUMEHEHHE B
CIyTHUKOBBIX  TEXHOJIOTHSIX U

0COOEHHOCTH IIPOCKTUPOBAHMA.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

28.

anpenb

28

MIOHE/IENIbHUK
14:50-15.30

MMpaKTU4ICCKaAa

pabora

GPS wm

MCTOAOB

O6paboTka JTaHHBIX
I''TOHACC: Amnamms
¢upTpanumn
MOJTy4aeMBbIX oT

00paboTku u
JaHHBIX,

CITYTHUKOBBIX HaBUT'allTMUOHHBIX

GPS =m

ITOBBIIICHUA

CHCTEM, TaKHX Kak
I'JIOHACC, nus

TOYHOCTH NO3UIIUOHUPOBAHU.

SHEpreTUkoB 51

ACMOHCTpaLHA

29.

Man

MTOHEIETTbHUK
14.00-14.40

KOMOWHUPOBaHH

O€ 3aHATHC

[IporpamMupoBaHue BCTPOCHHBIX
CHUCTEM: OCHOBBEI
IIpOrpaMMHUPOBAHU JIuE:
BCTpOCHHBIX CHUCTEM,
I/ICHOJ'IBBYGMI)IX B CHYTHI/IKaX,
BKJIFOUas A3BIKN
porpaMMupoBaHusi, Takue kak C

u Python, u ux npumeHnenue.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb
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30.

Mau

MIOHE/ICITbHUK
14:50-15.30

KOMOWHHPOBaHH

O€ 3aHATHC

MopenupoBaHrue HaBUTAITMOHHBIX
cucrem: Paspabotka Mopeneit
HaBHUTAI[MOHHBIX CHCTEM c
HCIIOIL30BaHUEM SI3BIKOB
MpOrpaMMHUpPOBaHUs, TaKUX Kak
Python wimm C++, myis cumynsiiuun
paboThl CITYTHUKOBBIX

HaBHUI'allIMOHHBIX CUCTEM.

SHEpPreTUKoB S1

BU3YaJIbHbIN

KOHTPOJIb

31.

Mau

12

MIOHE/IENIbHUK
14.00-14.40

JIEKIAST

Cucremsl YIpaBJICHUA u

aBTOMAaTU3aLUHU: N3yuenne

INPUHIUIIOB  pabOTBl  CHUCTEM

YIPABJICHMUS, BKJIFOYAst
ANTOPUTMBI YIPABIICHUS u
aBTOMAaTU3allMM  IIPOLIECCOB B

CITyTHUKAX.

SHEpreTUkoB 51

BU3yaJIbHBIN

KOHTPOJIb

32.

Man

12

MTOHEIEITbHUK
14:50-15.30

KOMOWHUPOBaH-

Hoe 3angatue

I/IHTeraHI/I}I CCHCOPOB B

HaBUTALlMOHHBIE CHCTEMBI:
W3yueHne MeTOJ0B HMHTErpaIlU
PAa3IINIHBIX CCHCOPOB
(akcenepoMeTpsl, TUPOCKONBI U
Ip.) B CHUCTEMbl HABUTAIIUU IS
yIy4IIEeHUs TOYHOCTH u

HaaACKHOCTHU NAaHHBIX.

SHEPreTuKoB 51

BU3YyaJIbHBIN

KOHTPOJIb

33.

Man

19

MIOHEIEIbHUK
14.00-14.40

JIEKIAS

OOpaboTka CUTHAJIOB U JaHHBIX:
OcHOBBl  00paOOTKH CHUTHAJIOB,
BKJTIOYAst ¢bupTpanuio,

MOAYJSIIIAIO ¥ JASMOIYJISAIHIO, a

SHEPreTuKoB 51

BU3YyaJIbHBIN

KOHTPOJIb
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TaKXe METObI 00paboTKu

JaHHBbIX, MOoJIy4aCMbIX oT

CITYTHUKOBBIX CCHCOPOB.

34.

Man

19

IIOHCICIIbHUK

14:50-15.30

IIPAKTHKA

IIporpamMmMupoBaHue aaropuTMOB
Koppeknuu ommoOok: Pa3zpaboTka
U pealu3anus alrOpUTMOB IS
KOpPpeKIMH OIIUOOK B JIaHHBIX
HaBUTAIMK, BKJIIOYAas METOMAbI
muddepeHIaIbHON KOPPEKIIUU 1

¢unprpanuu Kanvana.

SHEPreTuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

35.

Man

26

IIOHCICJIIbHUK

14.00-14.40

IIpaKTHYECKast

pabora

besomacHocTh ¥ HAJAEKHOCTH

MIPOrPAMMHOTO obecrieueHus:
N3yuenne IIPUHLUIIOB
obecrieyeHnss 0€30MacHOCTH U
HAJICKHOCTH IPOTPaMMHOTO
oOecrieyeHuss B  CITYTHHKOBBIX

CUCTCMAX, BKJIrO4as MCETOJbI

TCCTUPOBAHUA U BepH(bHKaI_IHI/I.

SHEPreTUuKoB 51

BU3yaJIbHBIN

KOHTPOJIb

36.

Mai

26

IIOHCICJIIbHUK

14:50-15.30

KOMOMHHPOBaH-

Hoe 3angatue

be3omacHOCTE M 3ammTa JaHHBIX
HaBHUTAIITUOHHBIX CUCTECM.:
N3yuenne meTonoB obecriedeHust
0€30IMacCHOCTH JaHHBIX M 3aIUTHI
oT HECaHKIMOHUPOBAHHOTO
JocTyna B cHUCTeMax

CHYTHHKOBOﬁ HaBHUI'allUH.

SHEPreTUKoB 51

BHU3yaAJIbHBIN

KOHTPOJIb

37.

Man

MIOHEIEITbHUK
14.00-14.40

IMpaKTHUKa

Ananuz U3MEHEHMH 3C€MHOI'O

IIOKpOBa C HUCIIOJIB30BaHHEM

SHEPreTuKoB 51

BU3YyaJIbHBIN

KOHTPOJIb
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CIIyTHUKOBBIX CHUMKOB: B 3Toit
TEME MOKHO paccMoOTpeTh
METOABl O00pabOTKM M aHaIn3a

CIIYTHHKOBBIX N300paKCHUH.

38.

Man

IIOHCICIIbHUK

14.40-15.30

MPaKTHIeCKast
pabora
(omumrinaa)

1 Hcnons3zoBanue CIIyTHUKOBBIX
M300pakeHU 1T MOHHTOPHHTA
KJIMMaTHYECKUX V3MEHCHHUIA.

Htorosoe 3ausrtue.

SHEPreTuKoB 51

UTOTOBBIN

KOHTPOJIb

Hroro: 38 yacos
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YCJIOBUSA PEAJIM3ALIUN ITPOI'PAMMBI

MeToauueckoe odecneyeHme:

[Tpu 0OydeHHH 10 TaHHOW MPOTPAMME UCTIONB3YIOTCS CICIYIOIIHE METOIbI:

- CTIOBECHBIE (YCTHOE OOBSICHEHUE MaTepHaa),

- HarJsigHbIe (TTPE3CHTAINS ),

- maboparopHbie (00yJaronIuecs BBIOJIHSIIOT JTa00paTOpPHBIC 3a1aHMS),

- pacuétHble (MaTeMaTuyeckas o0paboTKa IKCIIEPUMEHTATbHBIX TAHHBIX ),

-BU3yaJibHbIE (IIPEJICTABICHHUE PE3YIBTATOB SKCIIEPUMEHTA B BUJIE TaOIHII, rpauKoOB, CXeM, TUarpamm),
-aHAJIUTUYECKHE.

C uenblo BOBJICUEHUS B TPOAYKTHBHYIO W TBOPYECKYIO JACATEIBHOCTh OOYYaroIUXcs OyayT
WCIIO0JIb30BaHBI:

-aHanu3 UH(POPMAIIMOHHBIX UCTOYHUKOB (MHTEPHET);

- OCHOBHBIE METO/Ibl cOOpa U 00pabOTKU JaHHbIX;

- METOJI IOTPYKEHHUS;

- METOJI UCCIICIOBAHMUS;

-OmbITHAsA paboTa.

Ilenarornyeckue TeXHOJIOTUM.

B pamkax peanmzanumu nporpammbl «CIyTHHKOBBIE CHUCTEMBI» 0CO00O€ BHHUMAaHHUE YAETSAETCS
MPUMEHEHUIO PA3JIMYHBIX TE€JarOTHYECKUX TEXHOJOTUW, HANpPaBICHHBIX HA Pa3BUTHE JMYHOCTHBIX WU
npoecCHOHANBHBIX ~ KOMIETCHIMA  oOydaronuxcs. JIMIHOCTHO-OPUCHTHPOBAHHBIC  TEXHOJIOTHH
MO3BOJISIIOT YYUTHIBATh MHANBUAYAIbHBIE OCOOCHHOCTH, CO3/1aBasi YCIOBUS IJI €r0 aKTUBHOTO Y4acTus B
o0pa3oBaTensrHOM Mpoliecce U POPMUPYS MOTUBALIUIO K H3yYEHHUIO CITYTHUKOBBIX CUCTEM.

UrpoBele TEXHOJIOTHH, B CBOIO OUYEpElb, CIIOCOOCTBYIOT CO3JAHHUIO YBJIEKATENBbHOU U
WHTEPAKTUBHON 00pa30BaTEIbHON CPEbl, Te 00yJaroIuecs MOTyT IPUMEHATh MOJyYeHHbIC 3HAHUS Ha
MPAKTUKE Yepe3 CUMYJSIUU U POJIEBbIE UIPBI, UTO JENaeT mporecc oO0ydeHus Oosiee AMHAMUYHBIM U
WHTEPECHBIM.

TexHONMOTHS HCCIEA0BATEILCKON JIEATeTbHOCTH BKJIIOYAET B c€0sl MPOEKTHBIC 3aJlaHUsl, KOTOPhIE
MOOYXIAI0T 00YJaIONIUXCS K CAMOCTOSITEIbHOMY TIOMCKY MH(pOPMAIINH, aHATU3Y JaHHBIX U pa3padoTKe
COOCTBEHHBIX PEIICHHI. ITO HE TOJBKO PAa3BUBAET KPUTUUECKOE MBIIUICHHE, HO U (POPMUPYET HABBIKU
paboThl B KOMaH/E.

MeTo MPOEKTOB MO3BOJSET OO0yYaromMMcs padoTaTh HaJA peajbHBIMU 33/Ja4aMH, CBS3aHHBIMU C
pa3paboTKOil ¥ TNpPUMEHEHHEM CIIYTHHUKOBBIX TEXHOJOTHH, YTO CHOCOOCTBYET HWHTETpaliu
TEOPETUYECKNX 3HAHUN U MPAKTHUYECKUX HABBIKOB. B pe3ynbTaTe, oOyyaromiyecs He TOIBKO OCBAHBAIOT
y4eOHBIH MaTepuay, HO M Y4Yarcs MPUMEHSITh €r0 B PEATbHBIX YCJIOBHSX, YTO SIBISIETCS BaXKHBIM
aCIIEKTOM MOATrOTOBKHU K y4acTHio B HallnoHambHOM TEXHOIOTMYECKOW OJTUMITHAJIE.
MartepuaibHO-TEXHHYECKOE ODecrieueHne
Jlyist peanu3anuy TaHHOW TPOrpaMMBbl HEOOXOIUMO UMETh:

[TomemieHue, COOTBETCTBYIOIIEE CAHUTAPHO — THTHEHUYECKUM HOPMaM M TEXHHKE 0€30MacHOCTH;

1. TlomemieHre, COOTBETCTBYIOIIEE CAHUTAPHO-THTUEHUYECKHM HOPMAM M TEXHHKE O€30MacHOCTH,
obecnieunBaroiiee KoMGOPTHBIE YCIOBUS sl OO0 yUEHUS.

2. Cronbl ans obOydaromuxcsi — 10 mTyK, KOTOpbIe MO3BOJST OpPraHu3oBaTh paboune MecTa A
IPYNIOBOM pabOThl U HUHAUBUAYAIbHBIX 3aHATHM.

3. Crynbs — 20 mTyk, obecreynBarone ya00CTBO U MOISPIKKY BO BpeMsl ydeOHOTO TIporiecca.
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4. Cron-tym6a — | mTyka, HpeAHAa3HAUYCHHBIH I pa3MemieHus OOOpYIOBaHUS M MaTEpHaoB,
HEOOXOJAUMBIX JUIS TPAKTUYECKUX 3aHATHHA.

5. locka — 1 mr., KoTopast OyJeT HCIOJb30BaThCS Ul BU3yalU3alMl WHPOPMALUKA M TPOBEACHUS
00CYKICHHI.

6. Hlkadel g XpaHeHHS HArJSAHBIX MOCOOWH, MHCTPYMEHTOB M OOOpYHOBaHHs, YTO OOCCIICUHT
HOPSIJIOK U TIOCTYITHOCTH HEOOXOAMMBIX MaTEPHAIIOB.

7. JlunakTuyeckuii MaTepHa: WUIIOCTpalyy, (Gororpaduu, KapTel, TAOIUIBI, CXEMbl, KHUTH U BUIEO-
IPEe3eHTAlNH 110 TeMaM, KOTOpbIE IOMOTYT yIIIyOUTh 3HaHUS OOYJaroIUXCs U caenars o0ydeHue Oonee
HAaTJISIHbBIM.

8. O6opynoBanue: HOYTOYK M Apyroe, HEOOXOAMMOE ISl IPOBEICHUS 3aHATUN, paOOThI C JAHHBIMHU U
BBITTOJIHEHUS TPOEKTHBIX 3a/1aHUM.

9. Ilnatdopma as mpoBeeHUs] BEOMHAPOB ¢ BO3MOXXHOCTBIO MX 3aIMCH M Pa3MELIEHHs, YTO MTO3BOJIUT
pacuIMpuTh TOCTYI K 00pa30BaTeIbHBIM pecypcaM U 00ecTIeYnTh JUCTAaHIIMOHHOE 00yUeHHe.

10. Yar ans KOMMYHHUKAIWU TpEToiaBaTeiell ¥ y9aCTHUKOB IIPOrpaMMBbI B COLMAIIBHOM CETH, 4TO OyaeT
CIIOCOOCTBOBATh OOMEHY OIIBITOM U TOAJICPIKAHHUIO B3aUMO/ICHCTBUS MEXK/y YIaCTHUKAMHU.

11. Ilnarcdopma Ut pa3MenIeHUs IEKTPOHHBIX (OPM TECTUPOBAHUS, YTO MMO3BOJHUT MPOBOANUTH OLEHKY
3HAHUU U HAaBBIKOB 00YyYaromuxcs B y1oO0HOM opmarte.

12. JlononHuTenbHOE OOOPYIOBAaHUE, HEOOXOOMMOE ISl MPAKTHYECKUX 3aHATUH U HKCIEPUMEHTOB,
CBSI3aHHOE C N3YYEHUEM CITyTHUKOBBIX CHCTEM.

OobopynoBanne
Ne
HanmeHnoBanme Koua-Bo
n/n
1. CnyTHHKOBBIE TPUEMHUKH: YCTPOMCTBA, MO3BOJSAIONIME MPUHUMATh CUTHAJBI OT
CIyTHUKOB U aHAJIU3UPOBATh UX. 1
2. Mopenu CHOyTHUKOB: Y4YeOHBIE MOJENIH, KOTOpPhIE MOMOTYT OOYYarOIIUMCS 1

BU3YyaJIM3UPOBATh KOHCTPYKIUU U IPUHIUIIBI PAOOTHI CITyTHUKOB.

3. | I'eorpaduueckue unpopmannonnsie cucremsl (I'MC): nporpaMMmHoe obecrieueHue 1
JUIsL aHAJIM3a POCTPAHCTBEHHBIX JaHHBIX U PA0OTHI C KApTaMH.

4. | aT4MK¥u U CEHCOPBI: YCTPOUCTBA JUIsl cOOpa JaHHBIX O PA3JIMYHBIX MapameTpax 1
OKpY’KaroIlel Cpe/ibl, KOTOPbIE MOTYT OBITh UCIIOJIb30BAHBI B POEKTAX,
CBSI3aHHBIX CO CITYTHHUKOBBIMU TE€XHOJIOTUSIMH.

5. | KoMmbroTepHBbIE CHMYIISITOPBI: POTPAMMBI, TIO3BOJISIONINE MOJICITUPOBATL PabOTy 1
CIYTHUKOBBIX CUCTEM U MPOBOJIUTH BUPTYaIbHbIE SKCIIEPUMEHTHI.

6. | OGopynoBanue ans COOPKM M TECTUPOBAHMS MaJbIX CIYTHUKOB: HAOOPBI IS 1
CO3/IaHUS U TECTUPOBAHMS MAJIbIX CITyTHHKOB.

7. | AHTeHHBI: JUId TIepefadyd W TpPHEeMa CHTHAJIOB, YTO TO3BOJUT OOYYArOIIHMCS 1
W3y4aTh MPUHIIMITBI CBS3H CO CITYTHHKAMH.

8. | Kamephl u BHIEOperuCcTpaTOPhl: JUIS 3alMCH JaHHBIX M HAOJFOJCHUH BO BpeMs 1
AKCIIEPUMEHTOB.

0. O6opynoBanue st O0paOOTKM JaHHBIX: KOMIBIOTEPHl C HEOOXOAMMBIM 2

IporpaMMHbIM obecrnieueHrEM JJI aHAJIM3a U BU3yaJin3allun CO6paHHBIX JaHHBIX.

10. | MHCTpYMEHTHI 7151 pabOTHI C SJIEKTPOHUKON: NAasUTbHUKU, MYJIbTUMETPHI U IPyTHE 2

WHCTPYMEHTHI, HEOOXOAMMBIE sl COOPKH U PEMOHTA 000PYI0BAHHS.
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IIporpammHoe oGecnieueHue

Hasganue Ccpuika Tpebyercs perucrpanus
Ha CaliTe M NOATBEPIKACHHE

pErHCTpanun yepe3
ANIEKTPOHHYIO TIOUTY

Ownaiin HaKeT otpucubix | https://docs.google.com TpeOyercst perucTparus

IPOJIyKTOB

Ownaiin CepBUC ast | https://telemost.yandex.ru/ TpeOyercst peructparus

NPOBEICHHUS

BUJICOKOH(EPEHIHI

Ugene ugene.net CBOOOIHBINA TOCTYI

bazbr manaeix (NCBI) www.ncbi.nlm.nih.gov CBOOOIHBIN JOCTYIT

Cucrema KOHTPOJIs1 pe3yJIbTATHBHOCTH IIPOrpaMMBbl

B oOpa3zoBarenpHOM Tporecce OyAyT HCIOJIB30BaHBI CIEAYIONIME BUABI M METOIBI KOHTPOJISA
YCIIEIIHOCTH OCBOEHHUS 00y4aroIUMHUCs NporpaMMbl «CIIyTHUKOBBIE CUCTEMBI.

Texkymmii KOHTPOJIb C LEIbI0 HENPEPBIBHOIO OTCICKUBAHHUSA YPOBHS YCBOEHHUS MaTepuaina,
BBINOJIHEHUST pabOT M CTUMYJIMpPOBaHUA oOOydwaromuxcs. [ peanusanuum TeKylmero KOHTPOJS B
nporecce 00bICHEHHsI TEOPETUYECKOr0 MaTepuaia nejaror oopamaercs K o0y4Jaromumcs ¢ BOIIpocaMu
U KOPOTKMMH 3aJJaHUSIMH; B IPOLIECCE BBIMOJIHEHMSI NMPAKTUYECKUX PaOOT MeJaror KOHTPOJIUPYET U
OLICHMBAET BBIIIOJIHEHHBIE JTalbl padOThl, NPAaBUIBHOCTH pEIICHUs 3aJady, KOHTPOJIb BJAJICHUS
HEOO0XOIMMOW TEPMHHOJIOTHEH U 0a30BBIMH OCHOBAMH M3y4a€MbIX HayK MOXKET OBITh OCYIIECTBIICH IPH
IIOMOLUIH TECTOB.

TemaTH4yecKHii KOHTPOJIb B BUAE OTPAOOTKH NMPAKTHUYECKUX YMEHHUH HCIIOJIB30BaHUS HAOOPOB
PEaKTHBOB Pa3HBIMHM CIIOCOOAMH, B PAa3HBIX COUYETAHUAX C obecreueHHMeM TpeOOBaHUN OE30MAaCHOCTH.
YMeHus paboTaTb Ha COBPEMEHHOM OOOPYAOBAaHUM OIIEHHWBAETCS MPU BBINOJHEHUM HPAKTUYECKUX
3a1aHUM.

IIpomexyTouHast aTTEeCTANMA
MIPOBOAMTCS B KOHIIE NIEPBOI0 MOJYro/us, B popMe MpakTUYeCKOW pabOThl BHIOJHEHUS OJMMITUATIHBIX
3alaHuM.

HTrorosas arrecranms IpoBOJUTCS B KOHIIE r0/1a.

WtoroBas arrectanvsi B BHUJE BBIIOJHEHHUS OJMMIIMATHBIX 3a/laHUM MPOLUIBIX JIET U y4acTHE B
TEKyIleH OJIMMIINAZE, PE3yJIbTaTUBHOCTh Y4YacTHsl Ha JTalax IEepBOT0O, BTOPOro, TPETHErO TYpOB
omuMnuansl HTO.

Cpoku 1 GpopMBI TPOBEACHUS TPOMEKYTOUHOM M UTOTOBOM aTTECTALlUU ONPEAEISIOTCS  COTIACHO
[Tonoxenus o dpopmax, NEPUOJTUIHOCTH, MOPSAAKE TEKYLIETO KOHTPOJIS U MPOMEXKYTOUHOH (MTOTOBOK)
aTTecTtaluy, OO0yJaromMxcs IO JOMOJHUTENbHBIM 00IIe00pa3oBaTelbHbIM  (00IIEepa3BUBAIOIINM)
nporpaMmMaM MBOY CypryTckoro ectrecTBeHHO-HAYYHOI0 JIMLESI.

OO6paTHas CBs3b C 00YYaIOIMIMMCS OCYIIECTBIISIETCS] B MHAUBHUIYaJIbHOM MOPSAKE, CAMOCTOSATEIbHAs
paboTa W B3aMMOJIEHCTBHE C MEAAroroM OCYIIECTBIISETCS OYHO Ha KOHCYJIbTAIlMM WM B 3JIEKTPOHHOM
o0pa3oBaTenbHOH cpejie.
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Kpurepun oueHuBaHusI MHAMBUIYAJIbHBIX JOCTHKEHU 00y4aIOIIHUXCS
IMakeT TMArHOCTHYECKUX METOANK:

IIpumepHoe copepkaTeIbHOE ONMCAHUE KAXKIOI0 KPUTEPHUSs

YpoBHM OCBOEHUS PesynbTar
MIPOrpaMMBbI
Bricokuii ypoBeHb | OOyyatoniyecss JAEMOHCTPUPYIOT — BBICOKYIO  3aUHTEPECOBAHHOCTh B

OCBOEHHS TIPOTPAMMBI y4eOHOM, MO3HABATEIHPHOM M TBOPYECKOH JEATEIBHOCTH, COCTABJISIOIICH
coaepxkanue IIporpammbl. Ha COpeBHOBaHHUAX IOKa3bIBAIOT OTIWYHOE
MPAKTUYECKOE MPUMEHEHHE 3HAHUH U HaBBIKOB BO BPEMSI COPEBHOBAHUM.

Cpenuuit ypoBeHb | O0yuaromuecs: JEeMOHCTPUPYIOT JOCTAaTOYHYIO 3aMHTEPECOBAaHHOCTH B
ocBoenus [Iporpammbl | yueOHOM, MO3HABATENILHOW M TBOPYECKOW MESTEIHHOCTH, COCTABIISIOIIECH
conepkanue [Iporpammel. Ha copeBHOBaHUSAX MOKA3bIBAIOT MPAKTUUYECKOE
IIPUMEHEHHUE 3HAHUM U HAaBBIKOB BO BPEMsSI COPEBHOBAHUI, HO HEKOTOpHIE
HaBbIKM TpeOYIOT JIOpaOOTKM, a HEKOTOpble 3a/JaHUsl  BbI3bIBAIOT
TPYJHOCTH.

Husknii ypoBeHb | O0y4aronuecs AeMOHCTPUPYIOT HU3KUH YPOBEHb 3aWHTEPECOBAHHOCTH B
ocBoenus [Iporpammbl | yaeOHOM, TTO3HABATENILHOW W TBOPYECKOH AEATENBHOCTH, COCTABIISIONICH
conepxkanue lIporpammel. Ha copeBHOBaHUAX MOKa3bIBAIOT IPAKTUYECKOE
IIPUMEHEHHE 3HAHMM W HAaBBIKOB BO BpeMs COPEBHOBAaHUM HE
COOTBETCTBYET TpPEOOBAHMAM M 3aJaHUS HAa COPEBHOBAHUAX BbI3BIBAIOT
HEIPEOJ0IUMBbIE TPYAHOCTH.

Metoauyeckoe odecrniedyeHre NpoOrpaMMbl

IIpu pa3padoTke NporpaMMsbl HCIOJIB3yeTCH MOCOOHS:

1. bonenos, 2.A. CnyTHUKOBBIE CHCTEMBl HAaBHUTallUM, CBSI3M M HAOMIOJIEHUS: ydyeOHOE MOocoOue.
Boponex: OO0 «MHWP», 2019. — 68 c.

2. KympusiaoB, A.O. ['moGanbHbIe HABUTAIIMOHHBIE CITyTHUKOBBIE CHCTEMBI: Y4eOHoe mocodue. — M.:
MUUT'AuK, 2021. — 76 c.

3. CrpenkoB, C.II. CnyTHHKOBBIE CHCTEMBI W TEXHOJOTHH TIO3WIIHOHUPOBAHUS [DIEKTPOHHBIN
pecypc] : yuebHo-MeToaudeckoe mocoodue / C. I1. Ctpenkos, K. I'. Konapammn, E. A. Koncrantunosa,
Hukudoposa 3.B. — DnekTpoH. TekcToBble naHHble (3,25 MO). — AcrpaxaHb : AcTpaxaHCKH
roCylapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENBHBIN YHUBEpcUTET, 2020.

Cnucok Jimreparypsbi:

1. Jmutpues, C.H. Cuctembl CiyTHUKOBOU CBsi3u : tabopatopHsblil mpaktukyMm / C. H. JImutpues. —
ExatepunOypr : U3a-Bo Ypai. yn-ta, 2019. — 76 c.

2. Kimumenko, H.H., 3anna K.A. HoBoe mokosieHHe KOCMHUYECKHX aIaparoB Ui HAOOJICHUS 3a
MOpcKoi 00cTaHOBKO# // Bo3aymHo-kocmuueckas cdepa. 2019. Ne 2. C. 72 - 82.

3. Karpkanos, B.B. [lepcriekTUBBI pa3BUTHS CITYTHHKOBBIX YCIyT // IHTEIIEKTyanbHbIE TEXHOJIOTHH
Ha Tpancmopte. 2020. Ne 1. C. 24 - 31.

4. Mpiposa, JI.O. Mozens nepcrneKTUBHONW CUCTEMBI YIIPABIEHUS MMOJIETOM KOCMUUYECKUX anmnapaTos /
JL.O. MpripoBa, W.H. IlanreneiimonoB, A.B. IlanteneiimonoBa u nap. // KocmonaBTHKa u
pakeroctpoenue. — 2019. — Bem. 6(111). — C. 68-80.
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5. IanreneiimonoB, M.H. Meronuka pacuera mokasareneil 3()()eKTUBHOCTH CHUCTEMBI YIPABICHHS
nosietoM kocmudeckux amnmapaTtoB / U.H. ITaaTteneiimonos, A.1O. [Totronkun, B.M. TpaubkoB u np. //
W3BecTus BoIcnX yueOHbIX 3aBeaeHni. Mammnoctpoenne. — 2019, — Ne 11. — C. 55-65.

Jluteparypa nJis1 megarora:

1. BbeixoBckuii, M.A. DddekTruBHBIC METOBI TIEPEIaYH CUTHAIOB B CTyTHUKOBBIX CHCTEMaX CBSI3H /
beixoBckmit M. A. - Tekct : HenocpenctBennsii // Lludposas obpadbotka curnanos. - 2020. - Ne 2. -
C.27-33 : un.

2. Jlykonun, H.B., Tonoenkwn, E.H., JImutpue, I'.B., Illecrako, W.f. VYBenudeHnwue
3((HEKTHBHOCTH HCIOJTHUTEIBHBIX YCTPONCTB CHCTEMBI TEPMOPETYIUPOBAHHS KOCMUYECKUX
amnmapaToB B YCIOBUSX OTKpBITOro kKocmoca // Kocmuueckue anmaparsl U TexHosiorun. 2019. T. 3. Ne
4. C. 209-215.

3. Munomu, JI. NHHOBanMKM B TEXHOJOTHSAX CHYTHUKOBOW cBsizw / JI. MuHomm; mom pem. A.A.
[MamkoBa. — M.: «Texunocdepar, 2019. — 445 c.

4. Tlorronkun, A.JO., Boakos, C.A., IlanteneiimonoB, N.H., Tumodeer, I0.A. VYmnpapnenue
MHOTOCITYTHUKOBBIMH OpPOUTAIBHBIMU TPYIIUPOBKaMHU // PakeTHO-KOCMUYecKoe MpuOOpOCTPOCHUE
u uadopmarmonnsie cucremsl, 2020, T. 7, Boim. 3. C. 61-70.

5. Yeuwn, ['.B. CiyTHHKOBBIEC CUCTEMBI CBSI3M Ha 0a3¢ Te0CTAllMOHAPHBIX PETPAHCISITOPOB: YIeOHOE
nocobue g By3oB / I.B. Ueuun. - Mocksa: ['opsiuas nunus-Tenekom, 2023. - 96 c. - ISBN 978-5-
9912-0861-1. - Tekct: asnekrponnsii. - URL: https://znanium.ru/catalog/product/2150493 (nmata
obpamenus: 05.12.2024).

Jluteparypa 1Jisl 00y4Yarommxcsi:

1. XKeanesckuii A.B. Mbl B kocMoce: Kak 4enoBek 1en K 3Be3nam / A. B. JKBanesckuii ; xynox. ©.
Bnaaumupos. - Mocksa: Ilemkom B uctoputo, 2021. - 85 c. : us. ui.

2. Kappunos B.FO. KocmonaBtuka. Kparkumii cmnpaBouynuk B 6-x Tomax. Tom 5. Yacrthas
KocMoHaBTHKaA. — M.: Onebook.ru, 2022, 270 c., 331 wi.

3. Ycauer FO.B. IIpocto kocMoc!: sxcneauius Ha MKC ¢ HacTosmum kocmMonaBToM / HO. Ycaues;
xynoxxauk JI. Mouceenko. - Cankt-IletepOypr : [Tutep, 2021. - 55 c. : uB. ui.

HNuTepHeT-pecypcesl:

1. Teonpodu. — Pexxum nocryna: http://geoprofi.ru/. (nata oopamenus: 05.12.2024).

2. Nndpopmannonno-anamutudeckuii nuentp [JIOHACC. — Pexxum nocryma: http://glonass-iac.ru/
(mara obpamenus: 05.12.2024).

3. lloprponno yuenuka. — Pexxum nocrtyma: http://portfolio.Iseptember.ru (nara oOparieHus:
05.12.2024).

4. Onucanue cucremsl GPS. — Pexxum noctyna: WWw.gpg.gov caliT pecypcoB (Aata oOpaleHus:
05.12.2024).

5. IIpoctpancTBenHble AaHHble. — Pesxum poctyna: http://www.gisa.ru/ pd.html (gara oOpamenus:
05.12.2024).
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