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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

1.1. JIu4HOCTHBIE Pe3yabTaThl

FOTOBHOCTh W  CIOCOOHOCTh K CaMOCTOATENIbHOM, TBOPUYECKOU U
OTBETCTBEHHOU JIEATEIHHOCTH;

HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, B3POCIBIM B 00pa30BaTEIbHOM,
0O0I1IECTBEHHO MOJE3HOU, Y4eOHO-UCCIIe0BATENbCKON, MPOEKTHON U IPyTUxX
BHJIaX JIEATEIHHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKCHUH BCEH JKU3HU;

CO3HATEJIbHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAK YCJIOBUIO
ycIemHon npodecCUOHANbHONU U OOIIECTBEHHOM JIESITENHHOCTH;
ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs OSCTETHUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

OCO3HAHHBIA BBIOOP OyayIiell mpodeccud U BO3MOXKHOCTEH pearu3aiuu
COOCTBEHHBIX JKM3HECHHBIX IUIAHOB; OTHOIIEHHE K MPOoQecCHOHaTbHOU
JESTENTHPHOCTH KaK BO3MOXKHOCTHM y4YacTHs B PEIICHUH JUYHBIX,

0O0I1I€CTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM.

1.2. IIpeameTHbIe pe3yabTaThl

KJIaCCU(UIIMPOBATH M XapaKTEPU30BaTh POOOTOB IO BUaM U Ha3HAYEHUIO;
3HaTh OCHOBHBIE 3aKOHBI POOOTOTEXHHKHU;

Ha3bIBaTh M XapaKTCPU30BaTh Ha3HAUYCHUE JeTajell poOOTOTEXHHYECKOTO
KOHCTPYKTOPA;

XapaKTepHU30BaTh COCTABHBIC YacTH pPOOOTOB, JATYMKH B COBPEMEHHBIX
POOOTOTEXHUUECKUX CHUCTEMAX;

MOJIYYUTh OTBIT MOJCIUPOBAHUS MAIIMH W MEXaHU3MOB C IOMOIIBIO
POOOTOTEXHUYECKOTO KOHCTPYKTOPA;

BIIAJICTh HABBIKAMU WHAMBUIYATbHOW U KOJJICKTUBHOW JESTEIHHOCTH,
HaIpaBJICHHOW HA CO3/IaHNe POOOTOTEXHUIECKOTO MPOYKTa

Ha3bIBATb BUJbI TPAHCIIOPTHBIX pO6OTOB, OIMIUChIBATh UX HA3HAYCHUC,



KOHCTPYHPOBaTh MOOWJIBHOTO pPOOOTa TO CXEMe;, YCOBEPIICHCTBOBATH
KOHCTPYKITHIO;

MPOrpaMMHUPOBATh MOOMIBHOTO POOOTa;

YIPABJISITH MOOUILHBIMU POOOTaMH B KOMITBIOTEPHO-YIIPABISIEMBIX CPEIax;
Ha3pIBaTh W XapaKTEPHW30BaTh  JATYUKW,  HCIOJIH30BAHHBIE  TIPHU
MPOEKTUPOBAHUHN MOOHMIIBHOTO pO0OTa;

YMETh OCYIIECTBISATH POOOTOTEXHUIECKHE TTPOCKTHI;

MPE3EHTOBATH U3JIEITHE;

WCITOJIB30BATh JATYMKUA U MPOTPAMMHPOBATH JIEUCTBHE y4eOHOTO poOoTa B
3aBUCUMOCTH OT 3aJ1a4 MPOEKTA;

OCYIIECTBIATL  POOOTOTEXHUYECKHE  TPOSKTHI,  COBEPIICHCTBOBATH
KOHCTPYKITUIO, UCTIBITHIBATh U MPE3CHTOBATH PE3YJIbTaT MPOEKTA

HA3bIBaTh OCHOBHBIE 3aKOHBI W TMPHUHIUIBI TEOPUU aABTOMATHYECKOTO
VOpaBJICHUS W PEryJUpOBaHUS, METOJBl  HWCIOJh30BaHHUS B
POOOTOTEXHUYECKUX CHUCTEMAX;

peaTM30BBIBAThH TOJTHBIN UK CO3IaHUS pOOOTa;

KOHCTPYHPOBATh U MOJICITUPOBATH POOOTOTEXHHUECKHIE CHCTEMBI;
MPUBOJUTH MPUMEPHl TMPUMEHEHUST POOOTOB W3 Pa3IUYHBIX O0OsacTeit
MaTepHaITbHOTO MHPA;

XapaKTepHU30BaTh BO3MOKHOCTH pPOOOTOB, POOOTEXHUYECKHX CHCTEM U
HaIpaBJICHUS UX PUMCHCHHS,

XapaKkTepu30BaTh MUpP TpodeccHid, CBSI3aHHBIX C POOOTOTEXHHKOW, WX
BOCTPEOOBAHHOCTb HA PhIHKE TPY/a;

peaNM30BBIBAThH TIOJHBIN IUKJI CO3TaHMs pOOOTa;

KOHCTPYHpPOBaTh W MOJCIHPOBATH POOOTOTEXHUYECKHE CHUCTEMBI C
WCITOJIb30BAHUEM MATEPHAIBHBIX KOHCTPYKTOPOB C  KOMITBIOTEPHBIM
yIpaBJI€HUEM U OOpPaTHOM CBSI3bIO;

WCITOJIP30BAaTh BH3YAJIBHBIA S3BIK JUISI TPOTPAMMHPOBAHUS  TPOCTHIX
POOOTOTEXHUUECKUX CUCTEM;

COCTaBJISATh AJITOPUTMBI U MIPOTPAMMBI IO YIIPABICHUIO POOOTOM;



CaMOCTOSITENILHO OCYIIECTBISATH POOOTOTEXHUYECKHUE MPOCKTHI

3HaTh M BBHIMOJHATH OCHOBHBIE IIPaBHJIa BBHIMIOJIHEHUS YEPTEXKEH C
UCIIOJB30BaHUEM YEPTEKHBIX HUHCTPYMEHTOB;

3HaTh M HCMOJb30BaTh JUIsl BBIMOJHEHHUS UYEpPTEXKEW HHCTPYMEHTHI
rpauyecKoro peIaKTopa;

MMOHUMATh CMBICT YCJIOBHBIX TI'pauyeckux 0003HA4YeHUH, CO3/1aBaTh C UX
MTOMOIIIBIO TpaUIECKUe TEKCTHI;

CO3/1aBaTh TEKCThI, PUCYHKH B TpapUUECcKOM peaaKkTope

Ha3bIBaTh BUJIbl KOHCTPYKTOPCKOM TOKYMEHTAIIUH;

Ha3bIBaTh U XapaKTepU30BaTh BUAbI rpad)UueCcKuX MOJIEIIeH;

BBITIOIHATH U 0DOPMIISATH COOPOUHBIN YEPTEK;

BJIQJIETh PYYHBIMH CIIOCOOAMU BBIYEPUMBAHUSI UYEPTEXKEU, ICKU30B U
TEXHUYECKUX PUCYHKOB JETaleH;

BJIaJIETh ABTOMATU3MPOBAHHBIMU CHOCOOAMH BBIYEPUMBAHUS YEPTEXKEMH,
ACKU30B U TEXHUUECKUX PUCYHKOB;

YMETh UUTATh YEPTEKU JIeTajei U OCYIIECTBIATh PACUETHI IO YepTEKaAM
UCIIOJB30BaTh MPOrpaMMHOE OOECleUeHrue MJig CO3JaHus MPOECKTHOMH
JTOKYMEHTAIINH;

CO3/1aBaTh Pa3JIUYHbIE BUJbI TOKYMEHTOB;

BJIQJIETh CHoco0aMu CO3/aHus, pPEJAKTUPOBaHUS U TpaHchopMaruu
rpadu4ecKkuXx 0OBbEKTOB;

BBITIOJHATh ACKHU3bI, CXEMbl, YEPTEKU C HCIOJIb30BAHUEM UEPTEKHBIX
MHCTPYMEHTOB U MPUCIIOCOOJICHUMN U/UITU C UCTIOJIL30BAaHUEM ITPOTPAMMHOTO
oOecreueHus;

CO3/1aBaTh U PEIAKTUPOBATH CIOkKHBIE 3D-Mo1eu U cOOPOUYHBIE YEPTEKHU
BBITIOJHATh ACKHU3bI, CXEMbl, UYEPTEKU C HCIOJIH30BAHUEM UEPTEKHBIX
MHCTPYMEHTOB U MPUCIOCOOIEHUM W/ UK B CUCTEME aBTOMATU3UPOBAHHOTO
npoektupoBanus (CAIIP);

co3naBath 3D-monenu B cuUCTEME aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS

(CAIIP);



opOpMIISITh ~ KOHCTPYKTOPCKYIO  JIOKYMEHTAalMi0, B  TOM  YHCIE
C UCTIOJIb30BAaHUEM  CHCTEM  ABTOMATHU3UPOBAHHOTO  IMPOEKTUPOBAHUS
(CAIIP);

XapakTepu3oBaTb  MUp  mnpodeccuii, CBSI3aHHBIX C  H3y4YaeMbIMU
TEXHOJIOTUSMH, X BOCTPEOOBAHHOCTH Ha PHIHKE TPY/ia

pa3palaTbiBaTh OPUTHUHAJIBHBIE KOHCTPYKIMH C UCHOJb30BaHUEM 3D-
MoOjiesiel, MPOBOJUTh WX HCIBITAaHUE, aHAIU3, CIOCOOBI MOJEPHU3AIMU B
3aBUCUMOCTH OT PE3YJbTaTOB UCIIBITAHUS;

co3gaBaTh 3D-Moe1M, UCTIOIB3YSl IPOrPAMMHOE 00ECTICUEHHE;

YCTaHaBJIMBATh aJICKBATHOCTh MOJIENIM OOBEKTY U LEISIM MOJICTUPOBAHUS;
MPOBOAUTH aHATU3 U MOJIEPHU3AIIUIO KOMITBIOTEPHON MOJIENH;
W3TOTaBJIMBAaTh MPOTOTUNBI C  HCIOJIB30BAaHUEM  TEXHOJIOTUYECKOTO
obopynoBanus (3D-nipunHTEp, J1a3epHBIN rpaBép U ap.);

MOJIEPHU3UPOBATH IPOTOTHUIT B COOTBETCTBUHU C MOCTABJICHHOM 3a/1auei;
UCIIOJIB30BaTh PEAAKTOP KOMIIBIOTEPHOTO TPEXMEPHOTO MPOCKTUPOBAHMS
JUTSL CO3JJTaHUSI MOJIETIeH CITOKHBIX 0OBEKTOB;

W3TOTaBJIMBAaTh MPOTOTUNBI C  HUCIOJIB30BAaHUEM  TEXHOJIOTHYECKOTO
obopynoBanus (3D-nipunHTEp, JIa3epHBIN rpaBép U ap.);

Ha3bIBaTh U BBITIOIHATH ATalbl aITATUBHOTO IPOU3BO/ICTBA;
MOJIEPHU3HPOBATH IPOTOTHUIT B COOTBETCTBUHU C IMOCTABJICHHOM 3a/1auei;
Ha3bIBaTh 00acTH npuMeHeHus 3D-MonenupoBanus;

XapaKkTepru30BaTh MUP MPOPECCUid, CBA3AHHBIX C U3yYa€MbIMU TEXHOIOTUSIMU

3D-moaenupoBanusi, UX BOCTPEOOBAHHOCTh HA PHIHKE TPY/A.

1.3. MeranpeamMeTHbie pe3yabTaThl

BBIABJIATE M XAPAKTCPHU30BATh CYHICCTBCHHBLIC IIPU3HAKHW TPUPOAHBIX M

PYKOTBOPHBIX OOBEKTOB;



YCTaHaBJIMBATh CYIIECTBEHHbIA MPU3HAK KIacCU(PUKAIMKM, OCHOBAHHE IS
0000IIEHNS U CPaBHEHUS; BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpuBaeMbIX (DaKTax, TAHHBIX W HAOMIOACHUSAX, OTHOCSIIUXCSA K
BHEIIIHEMY MUDY;

BBIABJISITh TMIPUYUHHO-CJICJCTBEHHbIC CBSI3M MPU HM3YYEHUU MPUPOIHBIX
SBJICHUH U MPOIIECCOB, a TAKXKE MPOLIECCOB, MPOUCXOASAIIUX B TeEXHOCHEpe
CaMOCTOSITEIbHO BBIOMpPATh CHOCOO PpEIIeHUs TMOCTABICHHON 3ajayd,
UCIOJNB3Ysl JUIsl O3TOrO0 HEoOXOAUMBbIE MaTepHayibl, HHCTPYMEHTHI U
TEXHOJIOTHUU.;

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;
dbopmupoBaTh 3anpockl K HHHOPMAIIMOHHONW CUCTEME C IIEJIbI0 MOIYUYEHUS
HE0O0X0IMMOU UH(pOpMAITUY;

OIICHUBATh TMOJIHOTY, JOCTOBEPHOCTh U AaAKTYyaJdbHOCTh MOJYy4YEHHOU
MH(pOpMAINK; ONBITHBIM MYTEM U3y4YaTh CBOMCTBA Pa3IMUHBIX MAaTEPUATIOB,;
OBJIa/ICBaTh HAaBBIKAMU H3MEPEHHS BEJIMYMH C MOMOIIBI0 HU3MEPUTEIbHBIX
MHCTPYMEHTOB, OLIEHUBATh MOTPEIIHOCTh U3MEPEHHUS], YMETh OCYILECTBIISITh
apupMeTHIeCKUe NeUCTBUS ¢ MPUOTUAKEHHBIMU BEIMUMHAMU;

CTPOUTH U OLEHHUBATh MOJIENIM OOBEKTOB, SIBICHUM U MPOIECCOB; YMETh
CO3/1aBaTh, MPUMEHSTh U MPEeOOPa30BBIBATH 3HAKU M CHUMBOJIBI, MOAEIH U
CXEMBI /I pelieHus yueOHbIX U MO3HABATENbHBIX 3a/a4;

BbIOMpaTh (opMy mpencTaBieHuss HUHPOpMAIMUM B 3aBUCUMOCTU OT
MMOCTaBJICHHON 3a7auM;

MOHUMATh pa3linuue MEeXIy JaHHbIMU, HHGOpPMAIMEed U 3HAHUSMU; BIAJCTh
HayaJbHBIMU HaBBIKAaMH Pa0OThI C «OOJIBIIUMU JAHHBIMI;

YMETh CAMOCTOSITEJILHO OMNpENesiTh Leld W IUIAHUPOBaTh IYTH UX
JOCTUKEHUS, B TOM YKCJIE€ aJbTepPHATUBHBIE, 0OCO3HAHHO BHIOMpATh Hanbosee
s PekTUBHBIE CITIOCOOBI PEIIEHUs YUEOHBIX U MMO3HABATENIBHBIX 3a/1a4;
YyMETh COOTHOCHTh CBOM JEUCTBUSI C IUJIAHUPYEMBIMU pe3yJibTaTaMu,
OCYILIECTBJISITh KOHTPOJIb CBOEH JAESATEIbHOCTH B MPOLECCE TOCTUKEHUS

pe3yibTara, OmpenesarTh CIOCOObl JEHCTBHII B paMKax MpeIoKEHHBIX



yCI0BUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C
M3MEHAIONIENCS CUTYalluel; nenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a
pELICHUE;

MOHMMATh M WCHOJIb30BaTh MPEUMYIECTBA KOMaHIHOW paboOThl TMpuU
peanu3aiuu yueOHOro MpoeKTa;

MOHUMATh HEOOXOJMMOCTh BBIPAOOTKH 3HAKOBO-CUMBOJIMYECKHUX CPEACTB
KaK HeO0OXOJIUMOTO YCIIOBHS YCHIEITHON MPOEKTHOMN AESTEIbHOCTH;

yMeTh aJIeKBAaTHO HWHTEPIPETUPOBATh BBICKA3bIBaHUS COOECEHUKA —
YYaCTHUKA COBMECTHOM JIESITEIbHOCTH;

BJIAJIETh HABBIKAMH OTCTAWBAHHS CBOEH TOUYKHU 3PEHHUSI, UCHOJIb3YS IPU 3TOM

3aKOHBI JIOTUKH; YMCTb PACIIO3HABATH HCKOPPCKTHYIO ApIrYMCHTAIINIO.



2. COAEP’)KAHUE JIEKTUBHOI'O KYPCA

Tema 1 "OCHOBBI TEXHOJIOTH UCKYCCTBEHHOT0 HHTeIekTa "' (17 yacoB)

HcuncnenreBeposiTHOCTEN U 31eMeHThl KOMOMHAaTOpUKU. [loHsTHE CitydaiiHON
BEJIMYMHBL. Y CJIOBHAS U MOJHAsA BEPOSITHOCTH. OOpaboTKa pe3ynbTaToB
HaOmonenuil. [lonsitue cratuctrudeckoi oreHKU. YnucaoBbie OLIEHKH BEIOOPOUHBIX
XapaKTEPUCTHUK. BEpOATHOCTHBIE MOAENN CTyYalHOW BEJIUYUHBI.

AHanu3 1 BU3yanu3anus JaHHbix Ha Python. OqHoMepHBIi aHATU3 TaHHBIX.
I'paduk pynkuuu. I'ucrorpammel. Pactipenenenus. Beenenne B Python. bazosbie
oneparuu. budbnuoreka numpy. [Ipumepsl. bubnuoreka pandas. [Ipumepsr.
bubnuoreka matplotlib. [Tpumeps. [lapannensHuas oOpaboTka 1 ynpaBieHUe
OonpiuMu faHHBIMU. [ToHsITHE 00pabOTKU AaHHBIX. Buasl 00pabOTKH JaHHBIX.
Buasi 6a3 nanHbix. TUIBI JaHHBIX, TAOTUIIBI U OTHOIICHUS MEXKy HUMHU.
Pensiunonnas monens nanubix. Beenenue B SQL. [Ipumepsr B Postgre SQL.
[IpoextupoBanue 6a3 nanubix. Llenu npoexktupoBanus. Hopmanuzanus 1aHHBIX.
[IpoextrpoBanue 6a3bl faHHbIX B PostgreSQL. O0padoTka NaHHBIX B MAMSITH.
[IpoasunyThIil pandas. BBenenue B MaiinHHOe 00ydeHue. TUIONOTUSI U METPUKHU
Ka4yecTBa aJIrOPUTMOB MAIIMHHOTO 00yueHus. MeTpudeckue  aaropuTMbl

KJIacCU(UKAIIUH.

Tema 2." Co3znanue uu@poBbIX IBOHHHUKOB "

(17 4acoB)

Cranpaptel ECK/I. ®opmatsl ueprexeit. OcHoBHast Haanuch. [lonstue macimirad.
Tunel nuaui yeprexa. Ueptexusiil mpudt. Pazmeps! Ha uepTexe.
I'eomerpuueckne nocrpoenus. [locrpoenne mrockoro koHTypa. [loctpoenne Tpex
BHUJIOB 00BEKTA MO U30MEeTpudecKo npoekiuu. Paspessl. Knaccudukarus
pa3pe3oB. O6o3HaueHue pa3pe3oB. [locTpoeHne Tpex BUAOB 0OBEKTA C HATYPHI.

[TocTtpoenue TpeThero Buga o0beKTa MO ABYM AaHHBIM. 3HAKOMCTBO C



nporpammoit KOMITAC 3] .Uutepdeiic pexxuma "Ueprex". YnpasneHue
nzoopaxkennem. [ padudeckue npumuTuBe .Buasl Ha uepTexe. Co3nanue BUaa.
[IpuBs3ka 1 peraKkTUPOBaHKE 00BhEKTa .UepTeKH IITOCKUX JeTaliell 1 HaHECEHUE
pa3smepoB. [IpsimoyronbHbBIE IPOEKIMH 1 00pa3oBaHue yepTexa. Dopmel 1
YePTEKU TEOMETPUIECKUX TeJI. MeTOIbl TOCTPOCHUS YepTexel aetaneid. UteHue
yeptexeit .Crnocoosl popmupoBanus 3J[-monenei. Uutepdetic pexuma "letans".
0630p hopmooOpazyromnux onepanuil. [Ipumenenne popmooOpasyronieit

onepanuu "BeiaBnuBanue'.

Tema 3. " IIporpammupoBanne MUKPOKOHTPOJLIepoB "' (17 yacos)

OCHOBBI TPOTPAMMHUPOBAHUSI MUKPOKOHTpOJUIEPA. biIoUHbIE A3bIKK
MPOrpaMMHPOBAHHUS. 3HAKPOMCTBO C MUKPOKOHTPOJUIEPOM APAYUHO. YIIpaBJI€HUE
Pa3IMYHBIMU YCTPOWCTBAMU C KOMIIbIOTEpa. M3yueHne nopTa BBOAa-BbIBOIA.
VYpasieHne CBETOANOIHBIM UHIUKATOPOM. Y IPABJICHUE CEMUCETMEHTHBIM
WHJINKATOPOM

JM3ydenue npuHuuna padboThl MATPUYHON KIaBUATYpHI .M3yueHnue npunnuna
paboTHI IKONCTUKA. YTIpaBICHUE IAarOBLIM JBUTATEIEM. Y IpaBICHUE
cepBonpuBogoM. M3yueHne komnapaTopa. BeIkatodarens ¢ MOMOIIBIO 3BYKOBOTO
curHana. BeiBoj 3BykoBoM nHauKanuu. 3ydenne npuHiuna padoTsl
TeMIrepaTypHoro naryuka. Pabora ¢ nudppoBbiMu qaTyukamu. Y 3-n1aibHOMED.

[ToaxmroueHne KHOMKHU K UGPOBLIM BxoaaM. boprOa ¢ a1pede3roMm KOHTaKTOB.

Tema 4. " UnpopMaunonHasi 0e30acHOCTb M TeXHOJI0TuM cBsi3u "' (17 yacoB)

HUctopusi pa3BuUTHs KOMIBIOTEpHOW TexHUKHU. VcTtopusi uHTEepHeTa.
Opranm3anus oomena nndpopmanueit. daitnoBas cucteMa, HHTEpPEUc KOMaHIHOU
ctpoku. [P Anpecanus. Jlomennass cucrema uMmeH. [P anppecanus. Pacuer
KOJIMYECTBa KOMITbIOTEPOB B ceTu. [IpoekTupoBanue 0e30macHOM JOKaIbHON CETH.

B03MOXHOCTM  BpENOHOCHBIX MNporpaMm. YMHbBIM ropod. Bo3MoxHocTH



BPEIOHOCHBIX TporpaMm. AktyanbHbi nangmadt. Ilouck wunHdopmaruum mo
crienuanu3upoBaHHbIM arperatopaMm. KubGepnenunka. Google kHuru. Aviasales.
Kids. Kaspersky. Wurepuer ApxuB. Koncynerant+ Advego plagiatus.
Buprtyanbhsie MaIlUHBI. Bo3moxHocTn BPEIOHOCHBIX MPOTPaMM.
Hononuurenbusie pynkuuu. Kak pacnpocrpansercs BIIO. Cnawm, ucnonnsemoe

coaepxkumoe. Kak pacripoctpansiercsa BIIO.
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3. TEMATHYECKOE IIVTAHUPOBAHHUE

No Tembl KonmuecTBo yacos
Tema 1. "OCHOBBI TEXHOJOTUI UCKYCCTBEHHOTO MHTEIIEKTa"
MarteMaTH4yecKue OCHOBbI TEXHOJIOT MU
HCKYCCTBEHHOI'0 MHTEJJIEKTA
1 Hcuncienue BEpOATHOCTEN U DJIIEMEHTHI 1
: KOMOMHATOPHKH.
) [IonsATHE CITy4allHOM BEJIWYUHBI. Y CIIOBHAS U 1
) MOJIHAs BEPOSITHOCTD.
3. O06paboTka pe3yIbTaTOB HAOIIOICHUI. 1
[ToHsATHE CTATUCTUYECKOU OLIEHKH.
4. YucnoBble OIEHKHU BBIOOPOYHBIX 1
XapaKTEPUCTHK.
5. BeposiTHOCTHBIE MOAENH CTydYalHON 1
BEJIMYMHBI.
AHaJu3 1 BU3yaJu3anus J1aHHbIX Ha Python
6 OnHOMEpPHBII aHAJIU3 naHHbIX. ] 'paduk 1
¢yukuu. ['ucrorpammel. Pacnipenenenus.
7. | BBenenue B Python. ba3zoBbie onepaiiuu. 1
8. | bubnuoreka numpy. [Ipumepsi. 1
9. bubnuoteka pandas. I[Ipumepsr. 1
10. | bubnuoreka matplotlib. IIpumepsi. 1
[MapaanenbHass o00padoTka H yHpaBJieHHE
00J1b UMM JAHHBIMHU
11. | Ilouarue oOpabOTKK HaHHBIX. Buabl 1
00paboTKH
naHHbIX. Bujbl 0a3 1aHHBIX.
12. | Tumnbl maHHBIX, TAaOJUILBI U OTHOUIEHUS 1
MEXIY
HUMU. PeaimonHas MoAenb JaHHbIX.
13. | BBenmenne B SQL. IIpumepst B PostgreSQL. 1
14. | IlpoexktupoBanme 0a3  maHHbBIX. Ilenu 1

IMPOCKTUPOBAHMUA. HopManmauI/m JaHHBbIX.
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[IpoekTupoBanue 0a3nl gaHHbIX B PostgreSQL.

15. | Obpaborka gaHHBIX B mamsaTH. [IpoaBuHYTHII
pandas.
BBenenne B MamnmHHoOe 00yueHHne
16. Tunonorus U METPUKU KauecTBa ajJrOPUTMOB
MalIMHHOTO O0y4YEHHUS
17. Metpuueckue AJITOPUTMBI
KJIacCU(UKAIIUH.
Tema 2. Coznanue nudpoBbIX ABOITHUKOB
OcHOBBI YepYeHUs
18. | Cranmapter ECK/I
19. ®dopmatsl yeprexerd. OCHOBHAS HAAUCH
20. | [Tonsirne macurra6. THIIB! THHMIA yeprexa
21. Yeprexusiit mipudt. Pazmepsl Ha uepTexe
22. ['eomeTprueckue nocTpoeHus
23. [TocTpoeHue miI0CKOro KOHTypa
24. | IlocTtpoeHne Tpex BHUIAOB OOBEKTa IO
A30METPUUECKOU TPOEKLINU
OCHOBBI TPEXMEPHOT0 MOAeJIMPOBAHUS
25. | 3HakoMCTBO ¢ nporpammonn KOMITAC 3 /]
26. Nurepdeiic pexxuma "Ueprex"
27. | YopaBnenue wm3oOpaxenuem. ['padudaeckue
MIPUMUTHUBBI
28. Bunael Ha ueprexe
29. |UYeprexu TIIOCKMX JeTajed W HaHECEHUE
pasmepoB
30.

MeTtobl MOCTPOCHUS YEPTEKEN AeTaNEH
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31.

Nurepdeiic pexxuma "Jletann"

32. | 063op dbopmMooOpa3yoNIMX onepauii

33. | Ilpumenenne HopMooOpasyroleld oneparuu
"BrinaBnuBanue"”

34. | Ilpumenenne (opMooOpa3yroleld onepauu
"Bpamenue"

Tema 3. IIporpamMmmupoBaHue MUKPOKOHTPOJUIEPOB

IIporpamMmupoBaHne MUKPOKOHTPOJLJIEPOB

35. | OcHOBBI MPOrpaMMHUPOBAHHUS
MUKPOKOHTpOJLIEpA

36. | BrrouHbBIe S3BIKH POrPAMMHUPOBAHHS

37. 3HaKpOMCTBO C MUKPOKOHTPOJIIIEPOM APIYHHO.

38. | YopaBneHue pasnUYHbIMA yCTPOMCTBAMHU C
KOMIIBIOTEPA

39. N3ydenne nopra BBOAA-BRIBOAA

40. | VipasieHne cBETOAMOIHBIM HHINKATOPOM

41. | VipaBieHne ceMHCErMEHTHBIM HHAMKATOPOM

42. | U3yuenue mnpuHIUIAa pabOThl  MaTPUYHOU
KJIaBUATYPbI

43. N3ydenne npuHIuna paboThl HKONCTHUKA

44. | VipaBieHne LaroBbIM ABUraTeneM

45. | Ynpasnenne cepBonpruBogom

46. N3yuyenue komnaparopa

47. | BeikiIro4aTels ¢ MOMOLIBIO 3BYKOBOI'O CHTHAJIA

48.

BriBo 3ByKOBOM MHAMKALIUU

13




49. | U3yueHnue mnpuHIMNa padbOThl TEMIIEPATypPHOTO
JTaTYuKa

50. | Pabora ¢ 1mudpoBeriMH gaTyuMKamMu. Y 3-
JTaTbHOMED.

51. | llonkinroyeHue KHOMKUA K HHUGPOBBIM BXOJaM.
Bbops0ba ¢ qpede3rom KOHTaKTOB.
Tema 4. UndopmarinonHas 6€301MaCHOCTh U TEXHOJOTHHU CBS3H
OcHOBBI 3a1IMTHI MH(pOPMALTUT

52. | Acropusi pa3BUTHUS KOMIBIOTEPHONW TEXHUKH.
Hcropust uarepHera

53. Opranuzanust oOMeHa nH(popmaluei

54. | daitnoBas cucrtema, uHTepdeiic KoMaHAHOM
CTPOKH

55. |1p Anpecanus. JlomeHHas cucteMa UMEH

56. | IP agpecanus. Pacuet konn4ecTBa KOMIIBIOTEPOB
B CETH

7. [IpoekTrpoBanue 6€30MacHON JTOKAIbHOU CETH
OcHOBBI 0e30macHOCTH MOOMJIbHBIX
YCTPOMCTB

58. | [Iy6nmunble akKayHTHI

59. | OcHOBBI oOmnepanuoOHHBIX cucteM. O030p
MpaKkTUKa paboThl ¢ UHTEpPericamMu

60. | [Tpakrrka pa6oTe! ¢ HHTEpdeiicamu

61. | Texnonoruu novcka uHGOPMAaIKUU B TJI00ATBHOMN
ceTu

62. | Appinventor co3nanue npuiaoxenuit Ha Android

63.

3amnpochl k 6a3aM JaHHBIX

3amuTa TCPMHUHAJIOB MoJib30BaTeJIeH.
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Ol'lepaIII/IOHHLIe CHCTEMBI

64.
BuprtyanbHble MalliiHbl U XOCTUHT
65. . :
OcHOBBI OnIepalMOHHOM crucTeMbl Linux
66. . .
Hactpoiika okpy>keHHsl BUPTyaTIbHON MallIUHbI
67. | YcTaHoBKa 00JIaUHBIX CEPBUCOB Ha BUPTYaIbHOMN
MaIlluHe
68. | MeToabl M TEXHOJOTUH 3aLIUTHI OT BPEJOHOCHBIX

porpaMm

4. @opMbl NpoBeleHUs 3aHATHIA: JIEKIUS, CEMUHAP, MPAKTUKYM, IIPaKTUUECKas

pabora.
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