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[TosicauTenpHas 3amucka

JlaHHas mporpaMma OTpaxkaer:

- CYIIHOCTh MH(POPMATUKM KaK HAyYHOH IUCHMILIMHBI, H3ydarolled 3aKOHOMEPHOCTHU
NPOTEKaHUs W BO3MOXXHOCTH aBTOMATH3allMM HMH(OPMAIIMOHHBIX IPOLECCOB B Pa3TUYHBIX
cucTeMax;

- OCHOBHBIE 00JacTH NPUMEHEHUS HWHPOPMATUKH, MPEKIEC BCEro HHPOPMAIMOHHBIC
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIBHYIO chepy;

- MEXAMCUUIUIMHAPHBIA XapakTep HHOOPMATHKH U HHPOPMALMOHHON JEeSITeTbHOCTH.

MHorue npeaMeTHble 3HaHUS U CIIOCOObI JESATENbHOCTH, OCBOEHHBIE OOYHYAIOUIMMUCS MPU
U3y4eHUH UH()OPMATHKH, HAXOAST IPUMEHEHHE KaK B paMKax 00pa3oBaTeIbHOIO Ipoliecca npu
W3YYEHHUH JAPYTHX MPEIMETHBIX 00JacTei, TaK U B MHBIX JKU3HEHHBIX CUTYaIUSIX, CTAHOBATCS
3HaYMMbIMM 17151 (POPMHUPOBAHUS KA4YeCTB JMYHOCTH, T. €. OPUEHTHPOBAHBI Ha (HOPMHUpPOBAHUE
METaInpeIMETHBIX U JINYHOCTHBIX Pe3yJbTaTOB O0yUCHHUSI.

OcHoBHbIE 3aa4H Kypca — c(hopMUPOBaTh Y 00YUArOLIUXCA:

- TIOHUMaHWE MPHUHLUIIOB YCTPOWCTBA W (DYHKIMOHUPOBAHHS OOBEKTOB IU(PPOBOTO
OKpY’KEHHMsI, TpEeACTaBICHUs 00 HCTOpPUM U TEHACHLUUAX pa3BUTUS HMH(OPMATHKH HEepuoja
U poBOii TpaHCPOPMALIUK COBPEMEHHOTO OOIIIECTBA,;

- 3HAHM, YMEHUS U HaBBIKM T'PAaMOTHOM IMOCTAaHOBKH 33/1a4, BO3HUKAIOIIUX B IPAKTUYECKOM
JESITeTBHOCTH, JJISl KX PEHICHUS C ITOMOIIBIO HH(OPMAIIMOHHBIX TEXHOJIOTHI; YMEHHUSI M HABBIKU
(bopMann30BaHHOTO ONMCAHUS IOCTABJICHHBIX 33/ay;

- 0azoBbIe 3HaHMS 00 MHYOPMAITMIOHHOM MOJICTUPOBAHHUH, B TOM YHCJIE O MATEMaTHYECKOM
MO/JICJINPOBAHUH;

- 3HAHME OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHHUE MPHUMEHSTh TH 3HAHUS IS
MIOCTPOCHMSI AITOPUTMOB PEIICHUS 33/1a4 110 UX MaTeMaTUYECKUM MOJEIISM;

- YMCHHS ¥ HaBBIKH COCTABJICHHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY ajTrOpUTMY Ha
OJTHOM M3 SI3bIKOB IPOTPaMMHUPOBAHUS BHICOKOT'O YPOBHS;

- yMeHHS W HaBBIKM 3()(PEKTHBHOTO HCHOIH30BAHUS OCHOBHBIX THIIOB IPHKJIAIHBIX
nporpamMm (MpHJIOKEHHI) 001Iero Ha3HauYeHUsI 1 THPOPMALIMOHHBIX CUCTEM JUISl PELICHUS C X
MOMOIIIBI0 TIPAKTUYECKUX 3ajad; BiafieHue 0a30BBIMH HOpMaMH WH(GOPMAIMOHHON STHKH U
IpaBa, OCHOBaMHU MH(OpMaIIMOHHON 6€30IaCHOCTH;

- yYMEHHE TPaMOTHO HHTEPIPETHUPOBATH pPE3YNbTaThl PEIICHHs MPAKTHYECKUX 3a7ad ¢
MIOMOIIbI0  MH(OPMALIMOHHBIX TEXHOJOTMH, TPUMEHATh IOJYYEHHBIE pe3yJlbTaThl B
MIPAKTHYECKON IEATEIbHOCTH.

Mecto yueoHoro kypca «MH(popmaTnka ¢ yBjiedeHHeM» B 00y4eHHH

Bueypounast nesTeNbHOCTh B Y4eOHOM IJIaHE Ha WM3Y4YEHHME JaHHOro Kypca B 7 Kiacce
oTBoaUTCs 34 yueOHBIX Yaca — Mo | yacy B HeZemnto.

OcHOBHbIE BH/IbI Y4eOHOIi 1eITeJJbHOCTH

Paznen AHAJIMTHYECKAA AeATEJbHOCTh IIpakTHYeckasi 1eATEIbHOCTD
SHGMGHTBI PaCKpBIBaTI) CMBICJII 1/13yqaeM},1x CTpOI/ITB Ta6J'II/II_[I)I NUCTUHHOCTH IJIA
MaTeMaTUYECKOH | MOHATHH. AHaNM3UpOBATh | TOTUYECKHUX BBIPAKEHUM.
JIOTUKHA JIOTUYECKYIO CTPYKTYpY | Berunciars HCTUHHOCTHOE

BBICKA3bIBaHUH. 3HAQUYE€HHE JIOTUUECKOTO BBIPAKEHUSI.
HUcnonp3oBath JIOTHUECKHE

OTnepaluu.

3HaKOMI/ITI)C$I C JIOTHYCCKUMHU

OCHOBaMH KOMITbIOTEPA




AA3bIK PackpeIBaTh CMBICT H3y4aeMBbIX 1 5 IIporpammupoBanme
NPOrPaMMMPOBAH | nowgrpii.  Ompeieists 1o JIMHEHHBIX aJrOPUTMOB,
i IpOrpaMMe, JUIsl PEIICHUS KaKO HPCATIOTAraroTX
3A7a4H OHA MPE/HAZHAYCHA. BBIYHCIIEHHE apI/I(bMeTI/I‘Ie(iKI/IX
Crponts apudmerHueckue, | 1 TOTHYECKUX BBIDAKCHUH Ha
CTPOKOBBIE, noruyeckue | 13Y1acMOM A3BIKC
BLIDOKEHHST M BBUMCIAT,  ux | POTPAMMHUPOBAHHS (OTHOM H3
AHAYCHISL nepeuns: Python, , [lIkonbHbIi
[TporpaMMHpOBaThH HHeiiHble | ATOPUTMUEECKUH SA3BIK).
AJIrOPUTMBI, npeonaraiomue | 2 Paspaborka mporpamm,
BBIUKCIICHUE apumeTHUeckux, | COACPKAIINX Oneparop
CTPOKOBBIX 7 noruueckux | (OTEPATOPBI)  BETBICHHS, HA
BBIPAKCHHIL. U3y4aeMOM A3BIKE
Pa3pabatbiBaTh  IPOrPaMMBI, pOrpaMMHUpPOBAHH us3
copepKaIue orepaTop IPUBEAEHHOTO BBILIE MEPEYHS.
(omeparopbl) BETBIECHHSI, B TOM 3. Paspabotka  mporpamm,
4hCIE € MCIOJIB30BAHMEM conepxariux Oreparop
JIOTHYECKHX OIEePaIlHii. (omepatoper)  nuKna,  Ha
Pa3pabaTeIBaTh nporpammsl, | A3Y1acMOM SA3BIKE
comeparue oneparop | POTPAMMHPOBaHHs 3
(OTIEPATOpHI) KA, IPUBEIEHHOTO BBIILE IEPEYHS
BBINONMHATE JUANOrOBYIO OTIIAIKY
IPOTPaMM.
AHanu3upoBarthb FOTOBBIC
QJITOPUTMBI M IIPOrPAMMBEI
Uncrpymentsl u | AHanmsuposaTh MaciuTab 3agaun. | Co31aBaTh IPOEKTHI, HAPABJICHHbIE
METOIBI Paz0uBarsb 3a1aqy Ha Ha pENIeHUE POOIIEMBL.
pelienust T0/133/1a4H. [Inanuposats BricTpauBaTh IPYIIIOBYIO
00JIbIINX 33124 IIOCJIEI0BATEILHOCTh JAEUCTBUI paboTy MpH pelIeHUH 3a/1ad.
st pelienust 3a/1a4H.
CooTHOCHUTD MIOJIy4YEHHBIH
pe3yabTaT C TEPBOHAYAIBHOM
LENBIO.

Opranunsanusa y4eOHOro npomecca

K naubonee nmpenmoututenbHbIM (popmaMm yueOHOW pabOThl Ha 3aHATUSAX B paMKax Kypca
OTHOCATCS: (PpOHTAIBHOE OOCY)KJEHHE BOIPOCOB C IENarorom, padbora ¢ y4yeOHBIM KypCOM,
TBOPUYECKHE IPOEKTHI, IPAKTUUYECKHE PAOOTHI.

Hcnonb3yroTcesi CKBO3HbBIE BUABI YUEOHOH NESATETLHOCTH 00y4aromuXcs, KOTOpbIe MPOXOIAT
yepe3 BCE YPOKM B paMKax Kypca, SIBISISICh €ro COAEp)KAaTeIbHBIMU M METOAO0JIOTHYECKUMU
CBA3YIOLIMMH  3BEHBSMHU: UCMOJIb30BaHUE  TEXHOJOTHMH  CMEIIaHHOro  O0ydYeHwus,
MH(OPMALIMOHHBIX U 3/I0pPOBHECOEPETAIOIINX TEXHOIOTUH.

3ajaHus Ha JOM B IIPOLECCE HM3YYEHHUs Kypca HMEIOT TBOPYECKHMM, IMOMCKOBBIM WM
npobneMHubIii  xapaktep. OCHOBHOW CHOCOO OpraHW3allid TO3HABATEIBHOW JCSATEIHHOCTH
oOyuatomuxcsi - 93T0 paboTa ¢ oHjaiH-cepBucoM SHnekc YueOHUK. B mporecce paGoTel Haj
KYPCOM OCYIIECTBIISIETCS] BOCIIPUSATHE HOBOTO JIJIsl YYeHUKOB MaTepHaa; Ipu HHTEPIPETAlMi BO
BpeMs Oecelbl MPOUCXOAUT BHIOOP MHEHHs, MPUHATHE PELICHUS; B XOJle AMAJora C yUuTelIeM
YUEHHUKH 00CYK/1al0T MOJIyY€HHbIE 3HAHUSI, IEJIal0T MPOCTEHIINE BHIBOIBI.



JI71s1 y9aCTHUKOB 00pa30BaTEIHLHOTO MpOoIlecca MPeICTaBlIeHa cucTeMa mojaaep:kku LMS.

OOyuvaromuecss UMEIOT JTOCTYI B JIMYHBIN KaOWHET, T/Ie COXPAHSIIOTCS WX PE3yIbTaThl U
Mpe/icTaBjleHa BCs HeoOxoauMmasi TeopeTudeckast nHbopMalus. YUuTenass UMEIOT BO3MOKHOCTh
MPEAOCTaBUTh YUYEHUKAM 3a/laHHsl PA3HOTO YpPOBHS, BKIIIOYAsl 3aJaHUS C aBTOMATHYECKOM
MPOBEPKO.



Conep:kanue y4eOHOT0 nmpeaMeTa

TeopeTnueckne 0oCHOBBI HH(POPMATUKH

Jlornueckue BBICKa3blBaHUA. JIOrM4yecKue 3HAYEHUs BBICKA3bIBAHUU. OJIEMEHTApHBIC U
COCTaBHble BbICKa3biBaHUsA. Jlormueckue omnepanuu: «u» (KOHBIOHKIMS, JIOTMUECKOE
YMHOXXCHHE), «HITH» (IU3BIOHKIINSA, JOTHYECKOE CIIOXKEHHUE), «HEe» (JIOTUUECKOe OTPUIIAHHE),
CHCKJIIOYAIoIee WiIN (CI0KEHUE 10 MOIYIIO 2), «UMIUIMKAIUsD (ClIeJ0BaHuE),
«OKBHUBAJICHLUsA» (JOrMyecKkass paBHO3HAYHOCTh). Ilpuopurer soruueckux onepaunui.
Omnpenenenre UCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS IPU M3BECTHBIX 3HAYEHUSX UCTUHHOCTH
BXO/ISIIIUX B HETO 3JIEMEHTApHBIX BHICKA3bIBAHU.

Jlornueckue BelpakeHus. IIpaBuia 3amucu joruyeckux BbIpakeHMH. [locTpoeHne Tabiuig
HUCTUHHOCTY JIOTMYECKUX BBIPAXKEHUN. YIPOIIEHHUE JOTMYECKUX BBIpaXXEHUI. 3aKOHBI anreopbl
noruky. [locTpoeHue 10ruueckux BeIpakeHH 110 TabKIe HCTUHHOCTH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMU KommbioTepa. Cymmarop.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

S3pik  mporpammupoBanus (Python,). Cucrema mnporpaMMupoBaHHs: PpEIaKTOp TEKCTa
IpOrpamMMm, TPAHCIATOP, OTIAAUHK.

[lepemenHnas: turm, umsi, 3HaueHue. Llemnble, BeIIeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHus. Apu]MeTHUECKHEe BBIPAKEHUS U MOPSAOK MX BBIYHCICHUS.
Onepauuy ¢ LEIBIMA YUCJIAMU: LIEJIOYMCIICHHOE JAENIEHUE, OCTaTOK OT JeineHus. lIpoBepka
JIeTUMOCTH OJIHOTO LIEJI0r0 YUCIia Ha JAPYToe.

Onepanuu ¢ BeIIECTBEHHBIMU YKcliaMu. BecTpoeHnHble QyHKIUY.

Cayuaiinble (mceBIOCTYy4YaliHbIE) YUCTIA.

BerBnenus. CocraBHble YCIOBHS (3aIUCh JJIOTUYECKUX BBIPAKEHUI HA N3Yy4aeMOM SI3bIKE

nporpaMMmupoBanus). HaxoxxaeHne MUHUMyMa U MAaKCUMyMa U3 ABYX, TPEX U
4yeThIpEX uncen. Pemenne kBaapaTHOro ypaBHEHHUsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.
Jlornuyeckue nepeMeHHsbIE.

JlnanoroBasi oTiajKa MPOrpaMM: IOIIArOBOE BBIINOJIHEHUE, IPOCMOTP 3HAYEHUH BEJINYMH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™ EBknmna uist HaX0KJ1€HUS HauOOJbIIEr0 OOIIETo JeIUTeNs
JBYX HaTYpaJbHBIX 4yHcel. PazOueHue 3anucu HaTypajgbHOIO YMCIa B MO3UIIMOHHON CHUCTEME C
OCHOBaHMEM, MEHbIIUM WM paBHbIM 10, Ha oraenbHble UGPHL. Pa3znoxkeHue HaTypaabHOTO
qHcia Ha MPOCThIe COMHOMKHUTEIH.

[ukin c nepemMeHHON. ANTOPUTM MPOBEPKH HATYPaIbHOTO YKMCIIA HA POCTOTY.

Ananmu3 anroputMmoB. OrmpeneneHue BO3MOXKHBIX pPE3YJIbTaTOB pabOThl aaropuTMma IpH
3aJJaHHOM MHOXECTBE BXOJHBIX JAHHBIX, OMNPEJCIICEHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOASIIUX K JAHHOMY pE3yJIbTary.

O06paboTka MOTOKA JaHHBIX: BBIYUCIIEHNE KOJIMYECTBA, CYMMBbI, CPEAHETO apu(METHIECKOTO,
MUHUMAQJIBHOIO M MAakKCUMaJbHOTO  3HAUYE€HUH  DJIEMEHTOB  IOCIEIO0BATEIbHOCTH,
YIOBJIETBOPSIOLIUX 3a/1aHHOMY YCIIOBUIO.

O06paboTka CUMBOJIBbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) NepeMeHHbIe. [locuMBoIbHAS
oOpaboTka cTpok. [loacuér yacToThl MOSBIEHUS CUMBOJIA B CTpoKe. BcTpoeHHble QyHKIIUMU ISt
00pabOTKHU CTPOK.

TaOnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
IPOrpamMM, PeIN3YIOIIUX TUIOBBIE AITOPUTMbI 00PaOOTKH OJTHOMEPHBIX YMCIIOBBIX MAacCCHBOB,
Ha OJHOM M3 s3bIKOB mporpamMMupoBanusi (Python,): 3amonnenue wymcioBOoro maccuba
CIly4yailHBIMM YHUCIIaMH, B COOTBETCTBHUU C (OPMYNIOH MM MyTEM BBOJA YHUCEN, HAXOXJIECHUE
CYMMBbI 3JIEMEHTOB MAacCHBa; JIMHEWHBI IMOMCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE, MOJCYET
2JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO, HaXOXJAECHHE MUHUMAJIBHOIO
(MakCMMaJIbHOT0) 3JIEMEHTa MacCHBa.



Iliianupyembie 00pa3oBaTe/ibHbIE Pe3YJbTATHI

N3ydyenne maHHOTO Kypca B 7 KIacce HAIMpaBICHO HA JOCTHXKEHHE OOydJaromuMUCs
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS YU€OHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbTare usydenus uHGOPMATHKH HA YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs Y
oOyuatoierocsi 0yayT chopMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIE PE3YJbTAThI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

LIECHHOCTHOE OTHOLICHUE K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUI0, TIOHMMAaHKE 3HAYCHUS MH(POPMATHKH KaK HAyKH B JKU3HH COBPEMEHHOTO
o0IecTBa, BIAJCHHE JOCTOBEPHOH HHGOpPMALMCH O TMEpeloBbIX MHPOBBIX |
OTEYECTBCHHBIX JIOCTWKEHUAX B oOnactu uHPOPMATUKM U  HHODOPMAIIMOHHBIX
TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O HUDPOBOH TpaHCHOPMAILUH
COBPEMEHHOT0 00IIeCTBa

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHCHTAallMA Ha MOPAJIbHBIC HCHHOCTH W HOPMbI B CUTyallUdX HPAaBCTBCHHOT'O BbIGOpa,
TOTOBHOCTb OLIEHUBATh CBOE NOBEACHHE U IOCTYIKH, a TAK)KE IOBEIECHUE U IOCTYIKH
OPYrUX JIOJAEH C MO3UIUMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUM MOCTYIKOB, aKTUBHOE HENPUATHE aCOLIMAIBHBIX IIOCTYIIKOB, B TOM YHUCIIE B
WNHrepHere;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

MIPE/ICTABICHUE O COLMAJIbHBIX HOpMax M IpaBWJIAX MEXKIJIMYHOCTHBIX OTHOIICHUN B
KOJJICKTMBE, B TOM YHCJIE€ B COLMAIbHBIX COOOIIECTBAX, COOJIOJAEHUE MPABUI
0€30macHOCTH, B TOM YHCJIE HaBBIKOB O€30mMacHOro mnoBeleHus B HTepHeT-cpere,
TOTOBHOCTb K Pa3HOOOPa3HON COBMECTHOM JESTEIbHOCTH IPHU BBIIOJIHEHUU Y4EOHBIX,
MO3HABATENBHBIX 3a]1a4, CO3/JaHUHU YUEOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOTIOHIMAHHUIO
Y B3aUMOIIOMOIIIY B IIpoIiecce 3TOM yueOHOH 1esTeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE
IIOBE/ICHUE U MOCTYIIKH CBOMX TOBApHUILEH ¢ MO3ULMN HPAaBCTBEHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IOCJIEACTBUHI MOCTYNKOB; 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:
c(hOPMHUPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  MpeJcTaBlieHuid o0  wHboOpmaIuw,
MH(GOPMALMOHHBIX Tpoleccax U HMH(OPMAIIMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M OOLIECTBEHHOW MPAKTHUKU U COCTaBJISIOLINX
0a30BYyI0 OCHOBY Ul TOHUMaHUs CYLTHOCTH HayYHOU KapTUHBI MUPA;

HWHTEpEeC K OOYYEHHIO M TMO3HAHUIO, JII0OO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHHIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS OOy4YeHHs B
JaTbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMU HABBIKAMHU HCCIIEOBATEIbCKON AEATEIBbHOCTH, YCTAaHOBKA Ha
OCMBICJIEHUE OIbITa, HAOIIOJAEHNUH, TOCTYIIKOB U CTPEMJICHHE COBEPIIEHCTBOBATH IMYTH
JOCTHKEHUS MHIMBUIyaIbHOTO M KOJIJIEKTUBHOI'O 0J1aronoyyus;

c(OPMUPOBAHHOCTh ~ MHMOPMAIIMOHHOM  KYyJIbTYphl, B TOM  4YHCJI€ HAaBBIKOB
CaMOCTOSITENIbHOW  paboThl € y4yeOHBIMM TEKCTaMH, CIPaBOYHON JIMTEpaTypoH,
pa3HOOOpa3HBIMU CpPEACTBAMH HH(OPMALIMOHHBIX TEXHOJOTUH, a TaKKe YyMEHHUSd
CaMOCTOSITENILHO ONPEAETATD LIEJIH CBOEr0 00y4YeHUs, CTAaBUTh U (POPMYIHPOBATH [T ce0st
HOBBIE 33]1a4i B yu€0e 1 MO3HABATEIbHOM 1€ATEIbHOCTH, Pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOEH MMO3HABATENBHOMN ACATEIBHOCTH; 5) GOPMHPOBAHMSA KYJIbTYPHI 310POBbS:
OCO3HaHUE [IEeHHOCTH XU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 370pOBBINA 00pa3 JKU3HHU, B TOM YHUCIIE U 32 CYET OCBOCHUS U COOII0IeHHs TpeOoBaHUN
0e30MacHOl  3KCIUTyaTallkd CPEACTB HMH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH; 6) TPYA0BOIr0 BOCHHTAHMS

MHTEpPEC K MPAaKTUYECKOMY M3Y4YeHHIO Tpodeccuil U Tpyna B cepax npodeccruoHanbHON
NESTENbHOCTH, CBSI3aHHBIX c MH(POPMATUKOIA, MIPOrpaMMHUPOBAHUEM u



MHOOPMALIMOHHBIMM ~ TEXHOJIOTUSIMM, OCHOBaHHBIMM Ha JOCTHXKEHMSIX H ayKu
MH(POPMATHUKU U HAYYHO-TEXHUYECKOTO IPOrpecca;

OCO3HAHHBIM BHIOOP W TNOCTPOCHUE HHIUBUAYaJbHONM TPACKTOPHUH OOpa30BaHUSA U
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX M OOLICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEIH; 7)
JKOJIOTHYE€CKOr0 BOCIIMTAHMSA:

OCO3HAaHME IIT00ATHLHOTO XapaKTepa SKOJIOTUYECKHX MPOOJIEM U IyTeH UX PEIIeHHs, B TOM
qucie ¢ y4€TOM BO3MOXKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ajganranmumn oﬁyqalomerocﬂ K UBSMCHAIOIIUMCH YCJI0BUAM coMAaIbHOI Cpeabl:

OCBOEHHE OOYyYalOUIMMHCS COIMAIBHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX PpOJIEH,
COOTBETCTBYIOIIUX JI€ATEILHOCTH BO3pacTa, HOPM U MPaBUII OOIIECTBEHHOT'O IOBEICHUS,
($hopM coIMaNbHON XU3HU B TPYMIAX M COOOIIECTBAX, B TOM YHCIE CYIICCTBYIOIIUX B
BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS 00pa30BaTEIbH OM MPOrpamMMbl 0 HHGOPMATHKE
OTpa)KaIOT OBJIAACHUC YHI/IBCpcaHLHBIMI/I yT-Ie6HbIMI/I ﬂCﬁCTBHHMH — IIO3HAaBaTCJIbHBIMU,
KOMMYHHKATUBHBIMU, PETYISITUBHBIMH.

Ilo3naBaTeibHBIE YHHBepPcajibHble yueOHble AelicTBus ba3oBbie

JOTrnYecKue NecTBUA:

YMEHHE OIpEAesaTh IOHATHS, CO3/1aBaTh O0000IEHUs, YCTAaHABIMBAaTh AaHAJOTHUH,
KJ1accu(uUUpoBaTh, CaMOCTOSATENBHO BBIOMpaTb OCHOBAaHMS M KPUTEpUH IS
KJIaCCU(UKALIMY, YCTaHABIMBATh NPUYUHHO-CIEACTBEHHbIE CBA3H, CTPOUTH JIOIMUECKUE
paccyxIeHUs, IPOBOAUTh YMO3AKIIOUEHUS (MHIyKTUBHbIC, IeAYKTUBHBIC U [10 aHAJIOTHH)
U BBIBO/JIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U IPe0Opa30BbIBaTh 3HAKK M CUMBOJIBI, MOJEIH M CXEMbI
JUIS pellieHus1 y4eOHbIX U T03HABATEJIbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelleHus yueOHON 3a1auu (CpaBHHUBATh HECKOJIBKO
BapHaHTOB pELICHHUs, BBHIOMpATh HaWOoJee MOAXOAAUIMA C Y4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

(opMyIHMpOBaTH BONPOCHL, (GUKCUPYIOIIUE Pa3pbIB MEKAY pPealbHbIM U

JKEJlaTeIbHBIM COCTOSSHUEM CHUTYallud, OOBEKTa, U CaMOCTOSITEIbHO YCTaHaBIIMBATh
HCKOMOE U JaHHOE;

OLICHMBATh HA NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJIYYEHHYIO B XOJ€
UCCIIEIOBaHMS;

MIPOrHO3UPOBaTh BO3MOXKHOE JalbHEWIEe pa3BUTUE IMPOLECCOB, COOBITUH M HX
MOCJIEACTBUSL B AHAJOTWMYHBIX WM CXOJHBIX CHUTyallUsX, a TakXKe BbIJIBUIaTh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.



Pa6ora ¢ nundopmanmeii:

BBISIBIIAT 1e(UIUT WHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX Ui PELICHUS TOCTaBICHHON
3ama4u;

MPUMEHSTH Pa3IMYHbIE METO/bI U MHCTPYMEHTHI TIPU MOKUCKE U 0TOOpe MHPOpMALUU U3
MCTOYHHKOB C Y4ETOM MPEAJIOKEHHON Y4eOHOM 3a1a41 U 3aJaHHBIX KPUTEPHUEB;
BbIOMpPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (opMy mpejacTaBieHuss WUHPOPMALUU |
WLTIOCTPUPOBATh pelIaeMble 3a7adll HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHBIMU
rpaduyecKkuMu 00BEKTaMU U UX KOMOUHALIUSMU;

OLIEHUBATh JIOCTOBEPHOCTh MH(OPMAIMH 110 KPUTEPHSIM, MPEITI0KESHHBIM YUUTEIEM HITH
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO;

3¢ HEKTUBHO 3aIOMUHATh U CHCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHnKaTHBHBbIE YHUBeEpPCaJbHbIE yueOHble aeiicTBus O01enue:

CONOCTABIIATb CBOM CYXKICHUS C CYXKICHMSAMHU JPYyrUX YYacTHUKOB JMAJIOra,
OoOHapy>KUBaTh pa3IMyMe U CXOJCTBO NO3ULIUH;

nyOJIMYHO  TPENCTABIIATH  PE3yJbTaThl  BHIMOJIHEHHOTO  OMNBITa  (9KCIEPUMEHTA,
UCCIIeIOBaHMsI, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHUS C Y4YETOM 3ajad Hpe3eHTAlUU U
0COOEHHOCTEeH ayTUTOPUU U B COOTBETCTBUU C HUM COCTaBJIATh YCTHBIE U MHCbMEHHbIE
TEKCTBI C UCIIOJIb30BAHUEM WIITIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas 1eAITeIbHOCTD (COTPYIHUYECTBO):

[IOHUMAaTh U HUCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHAHON U MHAMBUAYAJIbHON paboThl Ipu
pelleHnd KOHKPETHOM MpoOieMbl, B TOM YHCIE HpU CO3AaHUU HH(GOPMAIMOHHOTO
IIPONYKTa,

MPUHUMATDH 1€JIb COBMECTHONH MH(OPMAIIMOHHOMN NesATENbHOCTH 1Mo cOopy, oOpaboTke,
nepenave, (opmanuzanud WHPOPMAIUU, KOJUICKTUBHO CTPOUTH JCUCTBHS 10 ¢
JOCTUKEHHIO: PaclpellessiTh POJU, TOTOBAapUBATHCA, OOCYXKAATh MPOLIECC M PE3YNIbTaT
COBMECTHOH paboThI;

BBINOJIHATh CBOIO YacTh pabOThl ¢ MHPOpMaLued niu MHPOPMALMOHHBIM MPOAYKTOM,
JOCTUIasi Ka4eCTBEHHOI'O pPEe3yJbTaTa 10 CBOEMY HAINPABICHHUIO U KOOPAWHHUPYsS CBOH
JEUCTBUS C IPYTUMU YWICHAMH KOMaH/bL;

OLIEHHMBATh KaYE€CTBO CBOETO BKJIa/1a B 00NN HHPOPMAIIMOHHBIM IPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBATb PE3YJIbTaTbl C I/ICXOI[HOfI 33)13‘-16171 1 BKJIAJ KaXJIO0ro 4j€Ha KOMaH/bl B
JOCTHKEHHUE PE3yJIbTaTOB, Pa3AeisaTh Cepy OTBETCTBEHHOCTHU U MPOSIBIISATH TOTOBHOCTD K
MPEIOCTABIICHUIO OTYETA MEPE] TPYIIION.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBusa CamMoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NpoOIeMbl, TpeOyIolne peIeHHs;
OPUEHTUPOBATHCSI B Pa3IMYHBIX IMOAXOJaX K MPUHATHIO pEHIeHUN (MHAMBHUIYyalTbHOE
MIPUHSATHE PEILICHUH, IPUHATHE PELICHUN B IPYIIIE);

CaMOCTOSITENIbHO COCTaBIISATh ITOPUTM DELICHUs 3a/1aud (MM €ro 4acTh), BBIOMpAThH
croco0 pemeHust yu4eOHOHM 3agauu ¢ y4ETOM HMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTHPOBATh BBIOOP BapHaHTa PEIICHUs 33/1a4H;

COCTaBJIATh IJIaH JeHCTBHM (TU1aH peanu3allid HaMEUEHHOTo aJropuTMa pelleHus),
KOPPEKTHPOBATh NPEIOKEHHBIN aJrOpuTM € y4ETOM IOJIyY€HHUS HOBBIX 3HaHMU 00
U3y4aeMOM OOBEKTE;

MIPOBOJIUTH BHIOODP B YCIOBHUSX MPOTUBOPEUNBOM HH(OpMAIMK U OpaTh OTBETCTBEHHOCTh
3a peIIeHuE.

CamokoHTpOJIb (pediexcust):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U pe(IIEKCUH;



JaBaTh OLIEHKY CUTYAIlMH U IIPEIarath IiaH eé H3MCHEHHUS;

YYUTBIBATh KOHTEKCT U IPEABUIETH TPYAHOCTH, KOTOPEIE MOI'YT BO3SHUKHYTh

OpH  pelleHHuH y4eOHOW  3agadd, aJanTHPOBAaTh pCIICHHE K  MCHSIOIIUMCS
00CTOSITEILCTBAM;

OOBSICHATh TMPHYUHBI TOCTHIKEHHUS (HEIOCTHIKCHHS) PE3y/IbTaTOB HHGOPMAIMOHHOM
ACATCIIbHOCTH, 1aBaTh OI_[eHKy HpI/IO6peTéHHOMy OHBITy, YMGTB HaxXOIUTh ITO3UTHUBHOC B
MIPOU3OIIEAIICH CUTYAIHH,

BHOCHUTH KOppeKTI/IBbI B ICATCIIBHOCTb HAa OCHOBE HOBBIX O6CTO$ITCJIBCTB, N3MCHUBIIUXCS
CUTYyallMi, YCTAHOBJIEHHBIX OIMNOOK, BO3HHUKIIUX TPYIHOCTEH; - OICHUBAThH
COOTBETCTBHE PE3y/IbTATa €N U YCIOBUAM.

3MOIII/IOHa.]'ILHLIﬁ HHTCJ/IJICKT:

CTaBUTh ce0s HA MECTO APYyroro 4€jI0B€Ka, IOHMMAaTbhb MOTHBbBI U HAMECPECHUA APYTOI'0.

IIpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT AK€ B YCIOBUSX OTKPBITOTO
J0CTYyMA K JII0OBIM 00bEMaM HH(OPMAITHH.

HNPEIMETHBIE PE3YJBTATHBI
K xoniy o0y4deHust mo 3ToMy KKypcy y oOydaromierocsi 0yayr copMUpOBaHbI CIEAYIOIINE
YMEHHUSI:

3aIMCBIBATh JIOTHYECKHE BBIPAKEHHSI C WCIOIB30BAHUEM JW3BIOHKINHU, KOHBIOHKIIHH,
OTPUIAHUS, UMIUITMKAIUK ¥ AKBUBAJICHUUH, ONPENENATh HCTUHHOCTH JIOTHYECKHX
BBIPQ)XEHUH NP U3BECTHBIX 3HAYCHUSIX HCTUHHOCTH BXOJISIIUX B HETO TIEPEMEHHBIX;
CTPOUTH TaOJMIBI MCTUHHOCTU ISl JIOTHYECKHX BBIPQKEHHUH, CTPOUTH JIOIMYECKHE
BBIP)XEHUS 110 TaOJINUIIAM UCTUHHOCTH;

YIpOINATh JIOTHYECKHE BBIPAKCHHS, UCIIONB3YS 3aKOHBI aireOpbl JIOTUKU; HMPUBOJHUTH
MIPUMEPHI JIOTHIECKUX HIEMEHTOB KOMITBIOTEPA;

BBIOMPATh MOAXO/SIINHA aITOPUTM ISl PEILICHUS 3a/1a4H;

OIIEpPHUPOBATH MOHATHIMU: TIEPEMEHHAs, TUII JTaHHBIX, OTIEPALINs IPUCBAUBAHHUSA,
apu(pMETHUECKHE U JIOTUIECKHIE OTIEPALIUH, BKITIOYas ONIEPaIlX IEIIOYHCICHHOTO AETICHUS
M OCTaTKa OT JIeJICHHS,

UCIOJb30BAaTh KOHCTAHTHl M IEPEMEHHbIE PA3IMUYHBIX THUIIOB (YMCIOBBIX — MLEJIBIX U
BEIIECTBEHHBIX, JIOTHYECKHX, CHMBOJIBHBIX), a TaKXKe COJCpXKallie WX BBIPAKCHUS,
UCMOJIb30BaTh ONEPATOpP MPHCBANBAHUS;

3aIMCBIBATh JIOTHYECKUE BRIPAKCHUS HA H3Y9aeMOM SI3BIKE TIPOTPAMMHUPOBAHHS,;
aHAJIM3UPOBATh MIPEIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPEAETATh, KAKUE Pe3yJIbTaThl
BO3MOJKHBI TIPH 33JJaHHOM MHOKECTBE HCXOJHBIX 3HAUYECHUH, OMpPEIENATh BO3MOXKHBIE
BXO/JIHBIE JJaHHBIE, TPUBOSIINE K ONPEAEIEHHOMY pE3YIIbTaTy;

co3llaBaTh W OTJAKUBATh IMPOTPAaMMBI HAa COBPEMEHHOM SI3BIKE MPOTPAMMHPOBAHUS
obero HazHaueHus (Python,), peanusyromue anropuTMel 00pabOTKHM YMCIOBBIX JAHHBIX
C WCIOJIb30BaHUEM BETBIICHHH (HAXOXKJICHWE MUHUMYMa M MaKCUMyMa M3 JIBYX, TPEX H
YeThIpEX YHCell, PelIeHNe KBAIPaTHOTO YPaBHEHHs!, UMEIOIIEr0 BeIlECTBEHHbIE KOPHN);
co3llaBaTh W OTJAKUBATh IMPOTPAaMMBI Ha COBPEMEHHOM S3BIKE MPOTPAMMHPOBAHUS
o0IIero Ha3HA4YeHUs W3 MPUBEAEHHOTO BBIIIE CIUCKA, PEATU3YIOIIUE AITOPHUTMBI
00pabOTKM YHUCIIOBBIX IAHHBIX C WCIIOJNF30BAaHHEM IIMKIOB C MEPEMEHHOMW, IUKIIOB C
yCIOBUAMHU  (QJTOPUTMBI  HAaXOXJEHHUS HauOOJbIIEro OOIMIero JeNuTeNs JIBYX
HATYpaJbHBIX YHCEN, TPOBEPKHM HATYpalbHOTO YHCJIAa Ha MPOCTOTY, pa3I0KECHUS
HATYpaJbHOI'O YMCJIa Ha MPOCTHIE COMHOXKHUTENH, BBIACICHUA LU(P U3 HATYpaIbHOTO
YHUCIa);

co3/laBaTh M OTJAKUBATh IMPOrpPaMMBbl Ha COBPEMEHHOM S3bIKE IPOTPaMMHPOBAHUS
o0miero Ha3HA4YEHUS W3 TPHUBEAEHHOTO BBIINIE CITMCKA, PEATU3YIOIINE AITOPHTMEI
00pabOTKM TOTOKAa  JAaHHBIX  (BBIYMCIEHHE  KOJIMYECTBA, CYMMBI, CPEIHErO



apu(pMeTHuyecKoro, MUHUMaJbHOTO MU MaKCHUMAaJIbHOTO 3HAYEHUN 3JIEMEHTOB YHCIOBOM
MOCJIeIOBATEIbHOCTH, YAOBICTBOPSAIOIINX 3aJAHHOMY YCJIOBHIO);

- co3laBaTh U OTJ@XWUBAaTh INPOTrpaMMbl Ha COBPEMEHHOM $I3bIKE MPOTPAMMHUPOBAHUS
o0IIero Ha3HA4YeHUS W3 MPUBEAEHHOTO BBIIIE CIUCKA, PEATU3YIOIINE AITOPHUTMBI
00pabOTKM CHUMBOJIBHBIX JIaHHBIX (IIOCUMBOJIbHAsA 00paboTKa CTPOK, MOACUET YaCTOTHI
MOSIBJICHUSI CUMBOJIa B CTPOKE, MCIOJIb30BAHMWE BCTPOSHHBIX (DYHKIMIA 111 00paboTKH
CTpPOK);

- CO3/1aBaTh U OTJIAXHUBATH MPOTPAMMBI, PEAIM3YIOIINE TUIIOBBIE AITOPUTMBI 00pabOTKU
OJTHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM U3 SI3bIKOB MPOTPAMMHPOBAHHUS U3
MPUBEAEHHOTO BBIIIE CIIMCKA: 3aII0JHEHHE YHCIOBOIO MAacCUBa CIIyYailHBIMU YHCIIaMU, B
COOTBETCTBUHM C (OpPMYJION WM TyTéM BBOJA YHCEN, JHUHEHHBIN IMOWCK 3aJaHHOTO
3HAYEHUS B MAaCCHBE, MOJCYET 3JIEMEHTOB MAaCCHBA, YAOBIETBOPSIOLINX 3aJaHHOMY
YCIIOBUIO, HAXOKIEHUE CYMMbI, MUHUMAJIbHOTO ¥ MaKCUMaJIbHOTO 3HAUYE€HUI 3JIEMEHTOB
MacCHBa;

- HCHOJB30BaTh 3JEKTPOHHBIC TaONUIBI JUIsI OOpabOTKM, aHaIW3a W BH3YAIHM3ALUU
YHCIIOBBIX JJAHHBIX, B TOM YHKCJIE C BBIICTICHUEM JIUana30Ha TaOIUIIbl U yIIOPSI0YMBAHUEM
(COpTUPOBKOI1) €T0 2JIEMEHTOB;

TemaTu4yeckoe miaHupoBanue Kypca /7 kiacca (1 yaca B Hexesio, 34 yacoB B roa)

OnekTpoHHbIE (TMQPOBBIE) 00pa3oBaTeIbHBIC PECYpChl: pOCCUicKas oOpa3oBaTellbHAs
mwiarpopma Sugexc Yuebnmk, URL: https://education.yandex.ru/ (_pasmen IOMOTHUATEIbHBIN
KOHTEHT)

Paznen/rema KoandecTBo uacoB
Beenenue 1

DeMeHTbl MaTeMaTHYeCKON JIOTUKU 6

S3bIK IpOrpaMMUpPOBaHUs 22

I/IHCTPYMGHTLI U METOJbI PCIICHUA OOJIBIIINX 5
3aga4

Hroro 34

Kanenpapno-temaTndeckoe nmjianupoBanmue Kkypca 7 kiaacca (1 yac B Henesnio, 34 yaca B
ron)

Tema pa3aena Ne Yacel | Tema ypoka Hata mo| lara mo
ypOKa IJ1aHy paxry
Bgenenue (1 yac) 1 1 Beenenue
2 1 OCHOBBI JIOTHKH



https://education.yandex.ru/

DJIeMEeHThI 3 CocraBHEBIE JIOTHYECKHE
MaTeMaTH4ecKoM BBICKA3bIBAHUS
Joruku (9 yacon)
Hckimrouaromiee 150305
4 H]
AMILTHKALMS, SKBUBAJICHIIUS
5 Jlornueckue omepanuu Haxa
MHOKecTBaMu  Jlormdeckue
BBIPOKCHHS Ha
Python
6
Jlornueckue »i1eMEHTEI
7 Jlornueckue CXEMBI
ApxuTeKTypa mporeccopa
SI3pIK 8 BBenenue B
NPOrpaMMHUPOBAHU MpOrpaMMHUpPOBaHUE
s1 (34 yaca)
9 BriBon, THIBI JaHHBIX U
MepeMEHHBIC
10
Apudmerrka cTpok
11
Apudmerrka gucen
12 Pa36op 3amau
13 VY cioBHBIM oreparop,
OTIepaIfK CpaBHEHUS
14 CocraBHEIE YCIIOBHS,
JIOTHYECKHUHU THUII
15 Pa36op 3amau
16
CamocTtosaTenbHas padora
17
Hukn ¢ mapameTpom
18
[Tepemennas nukma for
19
Bapuants! niukia for
20

Huxn while




21

KgecT: pemienue 3agau

22 CamocrosrenbHas padoTta
23 Nupexcel cTpok
24 Cpe3bl cTpok
25 CpaBHeHuE CTpOK
26 Mertobl CTPOK
27
KonTponbnas pabota
08 BemiecTBeHHbIE YMCIIa W THII
float
MaccuBbl u OCHOBHBIE
orepanuu c HUMU
29
JlobaBneHne SJIEMEHTOB B
MacCHB
HNucrpymentst  u | 30
METONBI  pemeHnst Onpenenuts 3a1a4u
Oonbmmx 3amad (5 31 Paz6uTthb 3aaqy Ha
Hacos) noJ3a/1a4uu
32 CocTaBuTh miaH
33
Peanu3oBars pemenue
34

OueHuTh pe3ynprart




