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COJIEP)KAHME

OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YUYEBHOI'O IPEIMETA

CTPYKTYPA U COAEP/KAHUE YYEBHOI'O IIPE/IMETA
YCJIOBUSA PEAVIMBALIMU YYEBHOI'O ITPEMETA

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA
YYEBHOI'O IPEJIMETA



1. OBIIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMbBI YUYEBHOI'O
IMPEAMETA
«Uudopmarukar»

1.1. MecTo y4yeOHOro mpeaMeTa B CTPYKType OCHOBHOW 00pa3oBaTe/ibHOI
NMPOrpamMMBbl:

VY4eOHblit IpeaMeT «HMupopmaTuka» SIBIIAETCS o0s13aTenbHON YacTbIO
00111€00pa30BaTENILHOTO IMKJIA OCHOBHOW 00pa3oBaTelabHON IMpOrpaMMbl B COOTBETCTBHM C
®TI'OC no cnennansHoCcTH 43.02.05 DopucTuka, popMupyercs u3z 00s3aTeNbHON MPeIMETHOM
obnactu ®PI'OC COO «MatemaTika 1 HHPOPMATUKA» U U3y4yaeTcs Ha yIriyOJIeHHOM YpOBHE.

1.2. llesn 1 n1IaHMpyeMble pe3yabTAThl OCBOCHHS Y4eOHOr0 mpeaMera:

1.2.1. Ilens 00mieo6pa3oBaTeIbHOTO MPeaMeTa

OcHoBHast 1enb u3ydeHuss ydyeOHoro mnpeamera «WHdopmartuka» Ha yriayOnéHHOM
ypoOBHE cpemHero oOmiero oOpa3oBaHWs — oOeCnedeHHWe JalbHEHIIero  pa3BUTHS
WH(GOPMAIIMOHHBIX KOMIIETEHIIMH 00yYaromerocs, €ro TOTOBHOCTH K JKU3HH B YCIIOBHUSX
pa3BuBaromerocss MHOOPMAIIMOHHOTO OOIIECTBa W BO3pACTAIONIe KOHKYPEHLIMH Ha PBIHKE
Tpyna. B cBsa3u ¢ aTuM usydenue nnpopmatuku B 10—11 knaccax 10KHO 00€CTIEUUTh:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, OCHOBAHHOTO HAa TIOHUMAHUU POJIU WH(POPMATHUKH,
MH(GOPMALIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIIOTUN B COBPEMEHHOM O0IIIECTBE;

Cc(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U alITOPUTMHUYECKOTO MBIIIUICHUS,

c(hOpPMUPOBAHHOCTh YMEHUH pa3inuuaTh (aKThl U OIICHKH, CPaBHUBATH OIEHOYHBIC
BBIBOJIbI, BUJIETh WX CBSI3b C KPUTEPHSIMH OLECHHBAHUS WU CBS3b KPUTEPHUEB C OMpPEIACIEHHOMN
CUCTEMOM IIEeHHOCTEH, MPOBEPATH Ha TIOCTOBEPHOCTH U 00001aTh HH(OPMAILIHIO;

C(OPMHPOBAHHOCTh TMPEJCTABICHUN O BIMSHUM WH(POPMAIMOHHBIX TEXHOJOTHHA Ha
KU3Hb YelloBeKa B OOIeCTBE, NMOHMMAaHHE COIMATBLHOTO, SKOHOMHYECKOTO, MOJUTHYECKOTO,
KyJIbTYpHOTO,  FOPHUAWYECKOTO,  MPHUPOJHOTO,  IPrOHOMHYECKOTO,  MEIHIMHCKOTO U
(U3HOIOrMYECKOT0 KOHTEKCTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA;

MIPUHSATHE TIPABOBBIX M 3TUYECKUX ACTIEKTOB WH(MOPMAIIMOHHBIX TEXHOJIOTUH, OCO3HAHNE
OTBETCTBEHHOCTH JIIOJIeH, BOBJCUEHHBIX B CO3/JaHHE M HCIOJIb30BaHUE HH(GOPMAIIMOHHBIX
CHUCTEM, PaclpoCTpaHCHHE HH()OPMAIIHH;

CO3/IaHME€ YCJOBHMM N1 Ppa3BUTHS HABBIKOB Y4eOHOH, TPOEKTHOW, Hay4yHO-
MCCIIEIOBATEILCKON U TBOPUYECKOHN JEATEIIbHOCTH, MOTHBALIMU O0YYAIOIINXCS K CAMOPA3BHUTHIO.

1.2.2. Tlnanupyemble pe3ylnbTaThl OCBOCHHsI OOIIE00pa30BaTENbHOIO MpeAMeTa B
cootBercTBUM ¢ DI'OC CIIO u Ha ocHOBe PI'OC COO u ®OIT COO

Oco0oe 3HaUeHHE PEeIMET UMEeT MPH POPMUPOBAHUU U PA3BUTHU OOIINX KOMITETEHIUI
(OK):

OK 1. Beibuparh cmocoObl pemieHuss 3afad MpodeccHuoHaNbHON IeATeIbHOCTH
MIPUMEHHUTENHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 4. OcymecTBnsaTh TOUCK M HUCHONB30BaHWE WHGPOpPMAIUU, HEOOXOIUMOM s
3¢ (HEeKTUBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPOPECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS.

OK 5. MUcnonb3oBath  HMHQOPMALMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTMH B
npodeccCHoHaNbHOM e TEIbHOCTH.

B pamkax mporpammsl yd4eOHOTO TIpeaMeTa 00YJaroIMMHICS OCBaWBAIOTCS JIMYHOCTHBIE,
MeTanpeaMETHbIE U TPEIMETHBIE PE3yNbTaThl 111 0a30BOr0 YPOBHS U3YUYEHHUU B COOTBETCTBHUU
¢ TpedoBanusmMu GI'OC cpennero o61mero oopazoBaHus:

Kon [Tnanupyemble pe3ynbTaThl OCBOCHHS y4eOHOTO MpeaMeTa
OPMHUPYEMBIX
$opHpy o JInuHOCTHBIE MeranpeameTHble IIpenmeTHbIe
KOMITETCHIIAN
OK 1. B uactu Tpynosoro | OBnageHHe YHUBEPCAIBHBIMH | - [IOHUMAaTh yIrpo3y
BOCITUTAHUS: y4eOHBIMH nH(GOpMalMOHHON




- TOTOBHOCTb K
TPyaly,  OCO3HaHUE
LIEHHOCTH
MacTepCTBa,
TPYIOTO0HE;

- TOTOBHOCTHL K
aKTHUBHOM
eITEIBHOCTH
TEXHOJIOTUYECKON U
COLIMAIbHON
HaTPaBIEHHOCTH,
CIIOCOOHOCTD
WHUIMHPOBATH,
MJIaHUPOBATH H
CaMOCTOSTEIIHEHO
BBITIOJIHATh  TaKylo
JIeATEIIbHOCTD;

- HWHTEpEC K
pa3nuyHbIM  cepam
npodeccruonanbHOM
JIeITEIbHOCTH

M03HABATEIbHBIMH
NEUCTBUSIMU:

a) 0a3oBBIC  JIOTMYECKHE
IEUCTBUS:

- CaMOCTOSITEIILHO
dhopmynupoBaTh u
aKTyaJIM3HpOBATh MpPoOIEMY,
paccmarpuBath ee
BCECTOPOHHE;

- yCTaHaBIIUBAaTh
CYILLECTBCHHBIA NPU3HAK WU
OCHOBaHUSl JJIi CpPaBHEHWUS,

KIaccupuKanuu u
000011IeHHNS;

- OTIPE/IETISATh LIEJTH
JIEATEITLHOCTH, 3a7aBaTh

napaMeTpel M KpUTEpUH HX
TOCTHKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH
u HPOTHUBOPEYHS B
paccMaTpUBaEMbIX SIBICHHSX;
- BHOCHTH KOPPEKTHUBBHI B
JeSITeTbHOCTb, OLIEHUBATb
COOTBETCTBHE  PE3YJIBTATOB
LeNsM, OLIEHUBATh  PUCKHU
MOCJIEACTBUM JEITEIEHOCTH;
- pa3BHBaTh  KpeaTHBHOE
MBIIIJICHUE TIPH  PEIICHUH
KHU3HEHHBIX MPoOJIEeM

0) 0a3oBbIC
HCCIIEI0BATENbCKUE
IEUCTBUS:

- BIIQJICTh HABBIKAMHU Y4eOHO-
HCCIIEI0BATENLCKOU Hu
MPOEKTHOMN IESATENBHOCTH,
HaBbIKAMH paspenieHus
npobiem;

- BBIABJIATH IMPUYINHHO-
CIICACTBCHHBIC CBsA3HU u

aKTyaJIn3UpPOBATH 3aja4y,
BBIIBUTaTh  TUIIOTE3y €€
peleHus, HaXOJUTh
apryMEHTBI ISt
JIOKa3aTeabCcTBa CBOHMX
YTBEPKICHHI, 3a/1aBaTh

napamMeTppl U KpPUTEpPHH
pelieHus;

- aHAJIN3UPOBATh
MOJIyYEHHBIE B XOJI€ PEIICHUS
3a/1auu pe3yNbTaThl,

KPpUTHYCECKU OILCHUBATL HUX
JOCTOBCPHOCTD,

0e30I1acHOCTH,
WCTIONB30BaTh METOJBl H
CpPEACTBA MPOTUBOJACHCTBUS
STHM yrpo3am,
coluroieHne mep
0e30macHOCTH,
MPEI0TBPAIIAIOIINX
HE3aKOHHOE
pacrpocTpaHeHue
MEPCOHANBHBIX  JIaHHBIX;
cobmoieHne  TpeOOBaHMIA
TEXHUKH O0€30MacHOCTH U
TMUTHEeHbl Tpu  pabore cC
KOMITBIOTEPAMH M APYTUMH
KOMITOHEHTaMU ITU(GPOBOTO

OKPYKEHHs,  IOHUMaHUE
MPaBOBBIX OCHOB
HCIIOJIb30BaHNUS

KOMIIBIOTEPHBIX MPOrpamM,
0a3 maHHBIX M pPabOTHl B
cetu MHTepHer;

- yMeTb OpraHU30BbIBaTh
AMYHOe WH(OPMAIMOHHOE

MIPOCTPAHCTBO c
HCIOJIb30BaHUEM
Pa3IMYHBIX CPEICTB

U(GPOBBIX  TEXHOJIOTHIA;
IIOHUMaHHE BO3MOXXHOCTEU
IU(PPOBBIX CEPBHCOB
rOCy/IapCTBEHHBIX  YCIIYT,
U (POBBIX
o0pazoBaTenbHbIX
CEPBHCOB; MMOHVMAaHHE
BO3MOKHOCTEHN u
OTPaHUYECHUN TEXHOJIOTUH
HCKYCCTBEHHOTO
WHTEIJICKTa B PA3IAYHBIX
o0acTax; HaJIM4HE
NpeCTaBICHUN 00
HCIOJIb30BaHUU
MH(POPMALMOHHBIX
TEXHOJIOTHMH B Pa3IUYHBIX
npodecCHOHATBEHBIX
chepax

- YMETh peajn30BaTh ITAIbI
pelieHus 3a1a4 Ha
KOMITBIOTEPE; yMEHHE
pean30BbIBaTh Ha
BBEIOpAaHHOM ISl M3YUYCHHS
A3bIKE MPOTPaAMMHPOBAHUS
BBICOKOTO YPOBHS
(ITackanb, Python, Java, C+




MPOTHO3UPOBATh HM3MEHECHHUE
B HOBBIX YCIIOBUSIX;

- YMETh TIEPEHOCUTH 3HAHUS B
MI03HABATEIbHYIO "
MIPAKTUYECKYIO obnacTtu
KHU3HEACATEIILHOCTH;

- yMeTb  WHTErPHPOBAThH
3HAHUSA u3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE WJIEH,

npejsiaraTh ~ OpUTMHAJIbHbBIC
MOJXO0/Ibl U PEUICHUS;

- CIIOCOOHOCTH X
HCITOJIb30BaHUS B
MO3HaBaTECILHOU u

COIMAJIbHOW MPAKTUKE

+, C#) TUIIOBBIE aJITOPUTMBbI
00paboTKu qucern,
YUCIOBBIX

OCJIEN0BaTEILHOCTEN U
MAacCUBOB: TPECTaBIICHUE
yucia B BUAE Habopa

MPOCTBIX  COMHOYKUTEJIEH;
HaxO0/JICHNE
MAaKCHUMaJIbHOM
(MUHUMATBHOM ) 1 dpeI
HaTypaJIbHOTO qyuca,

3allHCAHHOTO B  CHCTEME
CUMCJIECHUS C OCHOBaHHEM,
He npeBbimarommM  10;
BBIUHCIIEHHE OO0OOIIEHHBIX
XapaKTepPUCTUK 3JIEMEHTOB
MaccMBa WM  YHCJIOBOM

MOCJIeI0BATEIHHOCTH
(cyMMmBl, IIPOU3BEICHUS
CpeIHero
apu(pMeTHYECKOTrO,
MUHUMAaJIbHOTO u
MaKCUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB,
YIOBJIETBOPSIOLINX
3aIaHHOMY YCIIOBUIO);
COPTHPOBKY AJIEMEHTOB
MaccuBa
OK 4. B ob6nactu niennoctu | OBnajgeHne YHUBEPCATbHBIMU | - BJIAaJ€ETh
OK 5. HAYYHOTO MO3HAHUS: | yU4eOHBIMU MPEACTABICHUSIMUA O POJIU
- M03HABATEIbHBIMU nH(pOpMallUU U CBSI3aHHBIX
c(OpPMUPOBAHHOCTh | JCUCTBUSMU: C HEH  TpoleccoB B
MHUPOBO33pEHUS, B) pabota ¢ uHpopMaIHeii: pUpoe, TEXHHUKE u
COOTBETCTBYIOIIETO | - BIIAJIETh HaBbIKaMU | 0OIIECTBE; MOHATUSMU
COBPEMEHHOMY nosiydeHus: MHGopManuu u3 | «uHbOpMaLU»,
YPOBHIO  Pa3BUTHS | ICTOYHUKOB PAa3HBIX THUIIOB, | «MH(OOPMAIIMOHHBIN
HAyKHU U | CAMOCTOSITENIEHO MIPOLIECCY, «cHucTeMay,
00111eCTBEHHOM OCYILECTBIISATh MOUCK, | «KKOMIIOHEHTBI ~ CHUCTEMBI»
MPAKTHKH, aHaJIM3, CHUCTEMATH3alUI0 M | «CUCTEMHbIN s dexry,
OCHOBaHHOTO Ha | MHTEPIIPETAIUIO «uH(pOpMaIOHHAS
qyainore  KyJbTyp, | HH(GOpMaluuu Pa3INYHBIX | CUCTEMAY, «cucrema
CIOCOOCTBYIOIIETO BHJIOB u dbopM | ynpaBieHUs; BIIAJICTh
OCO3HAaHHUIO  CBOETO | MPEJCTABIICHUS; MeTOoJIaMu MOKCKa
MecTa B |- co3maBaTh TEKCTHl B | HHPOPMAIUH B ceTu
MOJIUKYJIbTYPHOM paznuunbix  ¢dopmatax ¢ | HTepHer; yMETh
MUpE; y4EeTOM HA3HAYCHUSI | KPUTUYECKU OIICHUBATH
- nHpopManuu W 1eJIeBOH | nH(pOpMaIHIo,
COBEPILICHCTBOBAaHUE | ayJIUTOPHH, BEIOMpas | MOMyUYEHHYID U3 CETH
A3BIKOBOM U | ONTUMAJIbHYIO ¢dbopmy | UnTepHer;
YUTATEIIbCKOMN MpeACTaBICHUS U | XapaKTepu30BaTh OOJbIINE
KYJbTYPbI KaK | BU3yaJIM3alllH; JTaHHbIE, IPUBOIUTH




cpeiacTBa
B3aUMOJICUCTBUS
Me>1<,uy JJIOABMU U
MMO3HAHUS MHUDA;

- OCO3HAHHE
LIEHHOCTH  HAy4YHOU
JACATCIIbHOCTH,
TOTOBHOCTE
OCYIIECTBIATE
MIPOCKTHYIO n
HCCJIEI0BATENbCKYIO0
JIeATEIbHOCTE
WHAWBUYaJIbHO U B
rpy1re

- OLIEHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(OpMAaIHH,
€e COOTBETCTBHE IMPABOBHIM U
MOpPaJIbHO-ITHYECKUM
HOpMaM;

- HCIIONB30BaTh  CPENCTBA
MH(POPMALMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMM B  pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpraHU3allMOHHBIX 3aJa4 ¢
cobmoneHneM  TpeGoBaHU

SPTrOHOMHUKH, TEXHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHus,
MPaBOBBIX U ATHYCCKHUX
HOPM, HOPM
MH(POPMALMOHHOM
0€e30I1acHOCTH;

- BIIA/ICTh HaBBIKAMHU
pacro3HaBaHHs ¥ 3aIIUATHI
uHpopManuy,
nH(pOpMaAITMOHHON

0€30IaCHOCTH JINYHOCTHU

IIpUMEPBl UCTOYHHUKOB MX
IIOJIy4YEHUSI U HalpaBICHUS
HCIIOJIb30BaHUS,

- IOHMMATb  OCHOBHBIC
IIPUHLUIIBL  YCTPOUCTBA H

(YHKIIMOHUPOBAHUS
COBPEMEHHBIX
CTallMOHAPHBIX "
MOOUIIBHBIX KOMITBIOTEPOB;
TEeHJICHIUH pa3BUTHSL
KOMITBIOTEPHBIX
TEXHOJIOTHIA; BJIAJETh
HaBbIKAMH  pabOTHI c
OTIePAlMOHHBIMA
CUCTeMaMH W OCHOBHBIMH
BUJAMHA MIPOTPaAaMMHOTO
o0ecrieyeHus A peleHHs
y4eOHBIX 3amay 1o
BBIOpaHHOM
CTeINATN3AIINY;

- UMETh MPEJICTaBICHHUS O
KOMITBIOTEPHBIX CETAX M UX
PO B COBPEMEHHOM MHPE;
00 0o0mmMX  MPUHIUIIAX
pa3paboTku u
(YHKIIMOHUPOBAHUS
MHTEPHET-TIPUIIOKECHUM;

- TOHMMATb  OCHOBHBIE
MIPUHIIAIIBI  TUCKPETH3AIUT

Pa3IUIHBIX BUJIOB
uHpOpMaLuy; YMETh
OTIPEAETATh

MHPOPMALIMOHHBI ~ 00BEM
TEKCTOBBIX, IPaUUECKUX H
3BYKOBBIX  JIaHHBIX  IIpH

3aJaHHBIX napamerpax
TUCKPETH3AIIHH;

- YMETh CTPOUTH
HEpPaBHOMEPHBIE KOJIBI,
JIOITY CKAIOIIHe
OJIHO3HAYHOE
JICKOIUPOBAHKE
cooOuieHnit  (mpeduxcHbie
KOJIbI); HCIIOJIH30BaTh
MPOCTEUIIINE KOJIBI,
KOTOpBIC ITO3BOJISIOT
00OHapyKUBaTh u

WCIPABIATh OIIMOKU TPHU
nepeaayde JaHHBIX;

- BIAJETh TEOPETHUYECKUM
anmnapaToM, MO3BOJISIIOLIUM
OCYIIECTBIISITh




IIPE/ICTAaBICHUE 3aJaHHOTO
HaTypaJIbHOTO  4YHclIa B

PA3JIMYHBIX CUCTEMAX
CUHUCIICHUS; BBITIOJTHATh
npeoOpa3oBaHus

JIOTHYECKUX  BBIPAKCHHH,
HCIOJIb3YyA 3aKOHBI
anreOpsI JIOTUKH;

ONpEeNeATh  KpaTdauluin
IyTh BO B3BEIICHHOM Tpade
U KOJINYECTBO Iy Te
MEXIy BEpIIMHAMU
OpPUEHTHPOBAHHOIO
aIUKINYECcKoro rpada;

- YMETb YUTATh U IOHUMATh
MIPOrPaMMBbI, pean3yIolue
HECJIOXKHbBIE AJITOPUTMBI
00pabOTKM  YHCIIOBBIX U
TEKCTOBBIX JAHHBIX (B TOM
qucle MacCUBOB U
CUMBOJIBHBIX  CTpPOK) Ha
BBHIOpAaHHOM JJIsl M3Y4YEHHS

YHUBEPCAIbHOM SA3BIKE
MIPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS

(ITackans, Python, Java, C+
+, C#); aHanU3UpOBaTH
AJITOPUTMBI c
HCIIOJIb30BAHUEM  TaOJIHI]
TPACCUPOBKH;  OIPEACIATH
0e3 HCIIOJIb30BaHUS
KOMITBIOTEpPA  PE3yJIbTaThl
BBIIIOJIHEHHUSI ~ HECIIOXKHBIX
MPOrpaMM,  BKJIFOYAFOIINAX
LIUKJIBI, BETBJICHUS u
MTOITTPOTPAMMBI, pH
3aJaHHBIX HCXOIHBIX
JTaHHBIX; MOJIUPHUITUPOBATH
TOTOBBIC MPOTPAMMBI IS
pelleHrsT HOBBIX  3ajad,
HCIIOJIB30BaTh HUX B CBOHX
MporpaMMax B KadecTBe
noanporpamMMm  (Ipouesyp,
byHKIHI);

- YMETh cO3/1aBaTh
CTPYKTYpHUPOBaHHBIC
TEKCTOBBIC JOKYMEHTBHI U
JIEMOHCTPAIIMOHHBIC
MaTepuabl c
HCIIOJIE30BaHUEM
BO3MOXKHOCTEH
COBPEMEHHBIX




MPOTPaMMHBIX CPEACTB U
00JTaYHBIX CEPBHUCOB;
yMEHHE UCTIONB30BATh
TaOMYHbIE (PEAINOHHBIC)
0a3bl TaHHBIX, B YACTHOCTH,
COCTaBIIATH ~ 3allpOChl B
0a3ax JaHHBIX (B TOM YHCIE
BBIUUCIIIEMBIE  3aIPOCHI),
BBITIONTHATh COPTUPOBKY |
MOWCK 3amuceil B 0Oasze

JaHHBIX, HAaITOJIHATH
pa3paboTaHHYIO 0azy
JaHHBIX, YMCHUC
WCTIOJIb30BaTh

ANEKTPOHHBIE TAOIUIIBI TS
aHaJIn3a, TPEJCTABJICHUS W
00paboTku TAHHBIX
(BKITIOUAst BBIYHCIICHHE
CYMMBHI, CpeIHETo
apupMETHIECKOTO,
HarOOJIBIIETO u
HaUMEHBIIETO  3HAYCHUM,
peleHre ypaBHeHUN ),

- yMeThb  WCIIOJH30BaTh
KOMITBIOTEPHO-
MaTeMaTHYeCKHE  MOJICIIH
UIsL aHain3a OOBEKTOB U

MIPOLIECCOB:
(bopmynHrpoBaTh e
MOJICTTHPOBAHMUS,
BBITOJIHATh aHaJu3

pE3yNIbTaTOB, MOJIYYEHHBIX
B XOA€ MOJICIUPOBAHHS,
OLICHHWBATh  aJI€KBATHOCTb
MOJIETTH  MOJCTUPYEMOMY
00BEKTYy WJIH TIPOIIECCY;
MPENICTaBIATh PE3YyIbTAThI
MO/IETTUPOBAHUS B
HATJISTHOM BHJIE;

- yMeTb KJaccUu(PpHUIHUPOBAThH
OCHOBHBIC 3314l aHAJIM3a
JTAHHBIX
(mporHo3upoBaHue,
KJ1accuukanms,
KJIaCTepU3aIIHs, aHamm3
OTKJIOHCHHH);  TOHUMAaTh
MOCIIEI0BATEILHOCTh
pelieHns 3aJad  aHajau3a
JAHHBIX: CcOOp TMEPBUYHBIX
JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JIaHHBIX, BBIOOP
W/WJTM TTIOCTPOEHUE MOJCIIH,




npeoOpa3oBaHue JIaHHBIX,

BU3YaIH3aIs JTAaHHBIX,
WHTEPIIPETALHS
Pe3yJIbTaTOB;

- UMETh MPEJICTaBICHHUS O
0a30BBIX MPUHITUTIAX
OpraHu3aluu u
(YHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEM;

- yMETh OTIpEeIETISATh
CPEIHIO0 CKOPOCTh
nepenavyu JTAaHHBIX,
OIICHUBATH HU3MEHEHUE

BPEMEHU TMepefauyd  IpH
N3MCHCHHUU
nH(pOopMaIMOHHOTO O00BEMa
JAQHHBIX M XapaKTEePUCTUK
KaHaJya CBSI3H;

- YMETh CTPOUTH Kon,

o0ecreunBarOIIIi
HaMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTHHY
COOOIIEHUs TTPU M3BECTHOM
94acToTe CHUMBOJIOB;
IIOACHSATH MIPUHIUIIBL
paboThl MPOCTHIX
AJITOPUTMOB cxKaTtus
JTAHHBIX;

- YMETb HCIOJIb30BaATH MPHU
pellleHnH 3aJay CBOMCTBa
MO3UITMOHHOM 3aIMcu
qHced, AJITOPUTMBI
MOCTPOEHHUS 3allUCHU YHCIIa
B IIO3UIIMOHHOM CHCTEME
CUMCIEHHUS C 3aJaHHBIM
OCHOBAaHHMEM U TMOCTPOECHUSA
qHcaa o CTpOKE,
COZEpIKaIlle 3amuch 3TOTO
yuciia B TIO3MIIMOHHOM
CHCTEME  CUMCICHUS C
3aJIaHHBIM OCHOBaHHEM;
YMETh BBITIOJIHATH
apudmeTnyecKkue onepanun
B TIO3WIIMOHHBIX CHCTEMax

CUHCIICHUS, yMEHUue
CTPOUTH JIOTHYECKOE
BbIpaKEHHE B
NU3BIOHKTUBHOMN U
KOHBIOHKTUBHOM

HOpPMaJIBHBIX (opmMax 1o
3aJaHHOU TabIuIe

HCTUHHOCTH, HUCCICAOBATH




o0macThb HMCTUHHOCTHU
BBICKa3bIBaHUS,
COJIEpIKaIIero
MIEPEMEHHBIE; peliaTth
HECJIOXKHBIE  JIOTUYECKUE
YpaBHEHHUS; YMETh pellaTh
AITOPUTMHUYECKHE 3a/1a4H,
CBSA3aHHBIE C  aHAJIU30M
rpacdos (3amaum
MIOCTPOCHHUS ONTUMAILHOTO
MyTH MEXIy BepIIMHAMU
rpada, ompeeeHus
KOJIMYECTBA pa3IMYHBIX
MyTed Mexay BeplIMHAMHU
OpPUEHTHPOBAHHOTO
AIUKIINYECKOTO rpada);
YMETh UCTIOJB30BATh
JepeBbsl TpPU aHaIu3e U
MMOCTPOCHUU KOJOB W JUIS
MIpeICTaBICHUS
apudmeTnIecKux
BBIPQKEHHI, TIPU PEUICHUU
3amaq MOVICKA u
COpPTUPOBKH; yMETh
CTPOUTHh JEPEBO HWIPHI TIO
3aJJaHHOMY aIrOpUTMY;
pa3pabarbIBaTh u
000CHOBBIBaTh
BBIUTPBIIIHYIO  CTPATETHIO
UTPBI;

- MMOHUMATh 0a3oBbIe
aITOPUTMBI 00paboTKn
YUCJIOBOM M TEKCTOBOWU
nHpopmaruu (3amuce
Yyyhcel B TO3UIMOHHOMU
cucTteme CUMCIICHHUS,
JEIMMOCTh IIEJIBIX YHCEeNT,
HAXO0XJ/IEHHE BCEX MPOCTHIX
qucen B 3aJIaHHOM
JIHana3oHe; o0paboTka
MHOTOPA3pSTHBIX  MEJBIX
YHCell; aHAJIU3 CUMBOJIBHBIX

CTPOK 51 JIPYTHUX),
QITOPUTMOB  TIOUCKA U
COPTUPOBKH; YMEHHE
OTIpEeIETISATh CJI0KHOCTh
M3y4aeMBbIX B Kypce
0a30BBIX aJITOPUTMOB
(cymMMHpOBaHHE 3JIEMEHTOB
MaccuBa, COpPTUPOBKaA
MaccCHBa, nepeOopHbIe

AJITOPUTMBEI, ,Z[BOI/I‘IHI)If/i




TTOVCK) u MIPUBOJIUTH
TIPUMEPBI HECKOJIbKHX
aaropuTMOB pazHoOu
CIIOKHOCTH JJISI  pelIeHUs
OJIHOM 3aJa4u;

- BJAJETh YHHUBEPCATHLHBIM
SI3BIKOM
MIPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS
(ITackans, Python, Java, C+
+, C#), npeacTaBiaeHUsIMU O
0a30BBIX THIAX JAHHBIX H

CTPYKTypax JAHHBIX;
yMEHHUE UCTIOJTb30BaTh
OCHOBHBIE  YIPAaBIISIONINE
KOHCTPYKIIUH; yMETh
OCYIIECTBIATh aHam3
MPEJI0KEHHON
MPOTPaMMBI:  OTIPEAETSATH
pe3yabTaThI paboTsl
MPOrpaMMBbI TIPU 33JaHHBIX
MCXOJIHBIX JTAHHBIX;
OTpEAeNATh, TMPU KAKUX
MCXOJIHBIX JTAHHBIX
BO3MOKHO MOJTy4YeHue
yKa3aHHBIX  PE3YJIbTaTOB;
BBISIBJISITh JaHHEIE,
KOTOpPBIE MOTYT IIPHBECTH K
omuoKe B pabote
MIPOTPaMMBI;
¢bopmynHrpoBaTh
MIPEUTOKEHUS o
YITYYIICHUIO

MIPOrPaMMHOT0 KOJ1a;

- yMeTh pa3pabaThiBaTh H
pealn30BbIBaTh B BHJE
porpamMm 0a3oBbIe
QITOPUTMBI; HCIIOIb30BATh
B TporpamMmax JaHHbBIE
Pa3IMYHBIX TUIIOB C YYETOM
OTpaHUYECHUN Ha JHaNa3OH
UX BO3MOXHBIX 3HAuY€HUH,
MPUMEHSTh TIPU PEIICHUU
3aa4 CTPYKTYpbl JTaHHBIX
(ciucku, cloBapu, CTEKH,
odepenu, JIEPEBBA);
MPUMEHSTh CTaHAApTHBIE U
COOCTBEHHbIE
MOATIPOTPAMMBI JUTST
00paboTKu YHUCJIOBBIX
JaHHBIX H  CHMBOJBHBIX
CTPOK; HCIIOJIb30BaTh MpPHU




BO3MOYKHOCTH
WHCTPYMEHTAJIBHBIX
CpencTB cpenbl
pa3paboTKu; yMEHUe
UCIIOJIb30BATh cpencraa
OTJIaJIKH TIPOTPaMM B cpejie
HpOrpaMMHPOBAHUS;
yMEHHE JOKyMEHTHPOBATb
HpOrpaMMBl;

- yMeThb co3JaBaTh BeO-
CTpaHHMIIBI; yMeHHE
UCIIOJIb30BATh

peleHue 3aja4
IIPOrHO3UPOBAaHUS);
BIIAJIETh OCHOBHBIMU

cpeacrBax COo3aaHuA

paboTsl c HUMU;
HUCITOJIb30BAaTh TaGJII/I‘-IHBIG
(pensuroHHBIC) 6a3bl

CHCTCMBI

HfumupyeMbte JIUYHOCHHbBLE pe3)/ibmambl 0C60EHUA RPOCPDAMMDbL
C yuemom npozcpammbsl 60CnRUmMAHUA

JIP 4. IIposBisiroliMii 1 1EMOHCTPUPYIOLINM YBa)KEHUE K JIFOJAM TpyZJa, OCO3HAIOUINI [IEHHOCTh
cobctBeHHoro Ttpyna. Crpemsmuiics K (GOpPMHPOBAHHUIO B CETEBOM Cpene JIMYHOCTHO |
po¢eCCHOHATBHOIO KOHCTPYKTUBHOTO «LIU(PPOBOTO CIIEIa».

JIP 10. 3aboTtsmuiicst 0 3aIuTe OKpYKaroieh cpenbl, COOCTBEHHOW M 4y>KOW 0€301acHOCTH, B
TOM 4ucIe Hu(POBOH.

K xoHuy o0ydeHus oOydaroluiics MOJYYUT CIEAYIOUIME MPEIMETHbIE PE3yJIbTaThl 110
OTJEJIbHBIM TEMaM [IPOrpPaMMbl 10 HHPOPMATHKE:

1. Hugpposas epamommnocme.

TpebGoBaHusi TEXHUKH O€30MACHOCTM U THTHMEHBl IpU paboTe C KOMIBIOTEPAMU U
JAPYTUMH KOMIOHEHTaMH IIU(PPOBOr0 OKPYKEHHUS.

[IpuHuuner paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEeKTypa (oH
Helimana. ABTOMaTH4€CKOE BBINIOJIHEHHUE ITPOrPaMMBbI IIporieccopoM. OnepaTuBHas, IOCTOSIHHAS
U JonroBpeMeHHas namsaTb. OOMEH JaHHBIMU C IOMOILIBI0 MIMH. KOHTpOJIIephl BHELIHUX
ycTpoucTB. [IpsAmoi1 nocTym K naMsTH.

pa3paboTke porpamMm
OMOIMOTEKU TOAIPOTPAMM;
3HATh (GyHKIMOHATIbHbIE

AICKTPOHHBIE TAOJIHUIBI JIJIS
aHallu3a, TPEJCTABJICHUS U
00paboTKu TAHHBIX
(BKITIOUAS BEIOOD
ONTHMAJIBHOTO  PEHICHHUS,
nmoxdop JMHUUA  TPEHIA,

CBEICHUSIMU 0 0Oazax
JaHHBIX, WX CTPYKTYpE,

JaHHBIX n CIIpaBOYHBIC




OcHOBHBIE TEHIEHIMM pPa3BUTUS KOMIBIOTEPHBIX TexHoJorui. IlapannenbHbie
BbIUMCIICHHUs.  MHoromnpoueccopuble  cuctembl.  CynepkommnberoTephl.  PacnpenenéHHbie
BBIUUCIIUTENbHBIE CUCTEMBI M 00paboTKa OONBIINX JaHHBIX. MoOUIIbHBIE IH(POBBIE YCTPONUCTBA
U HUX PpoJdb B KOMMYHHUKalusx. BcrpoeHHble KOMMbIOTEpbl. MUKPOKOHTPOIIIEPHI.
Po0oTr3upoBaHHbIEC IPOU3BO/ICTBA.

[IporpaMmMHOe oOecrieyeHHE KOMIIBIOTEPOB UM KOMIIBIOTEPHBIX CHCTEM. Bubl
IPOrpaMMHOr0 obecreueHust M MX Ha3HaueHne. OCOOEHHOCTHM MPOTrPaMMHOrO OOecreueHHs
MOOUIIBHBIX ycTpocTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
obecriedenue. OrnepalMoHHbIe CUCTeMbl. YTHIUTHL. JlpaiiBepwl ycTpoiicTB. MHcTammsiuus u
JNEUHCTAUIALUS TPOrPaMMHOT0 00ecrieueHusl.

QaiinoBble  cucteMbl. [IpuHIUNBI  pa3MelieHuss W HMMEHOBaHUS  (ailloB B
nonroBpemMeHHoM namsTy. [llaGnons! 1uist onucanust rpymnn ¢aiios.

[Iporpammuoe obGecrieuenue. JIMIeH3MpOBaHKWE MPOrPAMMHOTO  OOECledYeHus U
uupoBbix  pecypcoB. IIpompuerapHoe u  cBOOOJHOE MporpaMMHOe oOecredeHue.
Kommepueckoe 1 HEKOMMEpUECKOe HCIIOJIb30BaHHE NMPOrPaMMHOI0 oOecredeHus U HU(pPOBBIX
pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHOAaTenbCTBOM Poccuiickon denepanmn 3a
HEMpaBOMEPHOE UCIIOIB30BaHKUE IPOTrPAMMHOT0 00ecrieueHHs U IIU(PPOBBIX PECYPCOB.

[TpyHLIMIIBI TTOCTPOEHUSI W anmapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTell. CeTeBble
npotokoiiel. Cets MHTEpHET. Anpecanust B ceti MuTepHeT. [IpoTokons! creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne [P-cetm Ha moacetm ¢ moMomblo  Macok  noacereil.  CereBoe
agMUHHCTpHpoBaHue. [lonmydeHre MaHHBIX O CETEBBIX HACTpoWKax KommbioTepa. [IpoBepka
HaJIM4Us CBA3HU C y3710M ceTu. OnpeieneHne MapupyTa JABHKEHUS TaKETOB.

Buner nestensHoctu B cetu MurepHer. CepBuchl MutepHera. I'eomHpopManmoHHbIe
cucteMbl. ['€0NoKalOHHBIE CEPBUCHI PEabHOTO BPEMEHM (HAmpuUMep, JIOKAIMs MOOMIBHBIX
TeneQoHOB,  OMNpeAeseHHe  3arpy’KeHHOCTH  aBTOMAarucTpaiei),  HMHTEPHET-TOPTOBIIA,
OpoHUpOBaHHE OMJICTOB U TOCTUHHMIL.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyTH. COLMAIbHBIE CETH — OpPraHU3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS U oOMeHa JaHHbIMU. CeTeBOM ATHUKET: MpaBuiia MOBEACHUS B
kuOepnpoctpancTBe. [IpoGiemMa MOUIMHHOCTH TONyuyeHHOW uHGopManuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W JKOHOMHYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIIOJIb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTuil. O01ue npo6iieMsl 3aUThl HHPOPMALUU U
nHpopManmoHHor Oe3omacHocTH. CpenctBa 3amuThl  HMHQOpPMAMM B KOMIBIOTEpaX,
KOMIIBIOTEPHBIX CETSIX W aBTOMATH3MPOBAHHBIX HWH(POPMALMOHHBIX cHcTeMax. lIpaBoBoe
obecrieueHne MHOOPMAITMOHHONW 0€30MTaCHOCTH.

[IpenoTBpaiieHe HECAHKIIMOHHMPOBAHHOTO JIOCTyNa K JIMYHOW KOH(HIECHIIHAIHLHON
uHboOpMalluy, XpaHsllelcs Ha TNEePCOHATBHOM KOMIBIOTEPE, MOOWJIBHBIX YCTPOMCTBAX.
BpenonocHoe mnporpammHoe obecriedeHne M crnocoObl OOpsObI ¢ HHUM. AHTHBHPYCHBIE
nporpaMMmbl. Opranuzanus JUYHOTO apxuBa HHGopmanuu. PesepsHoe konuposanue. [laponabHas
3alUTa apXHBa.

[udposanue nanHbix. CUMMETpUUHbIE 1 HecUMMeTpuuHble mHUdpsl. [Ludpsr npocroit
3amensl. [1udp Lesaps. lludp Buxenepa. Anroputm mudponanus RSA.

2. Teopemuueckue 0cHo8bl UHPOPMAMUKU.

Wndopmanus, nanueie u 3HaHus. VHOpMalMOHHbBIE MPOLECCH B MPUPOJE, TEXHUKE U
o01ecTse.

HenpepbiBHBIE M AMCKPETHBIE BEIMYUHBI M CUTHANIBL. Heo0X0AMMOCTh IUCKpETU3alUH
uH(popMaluy, NpeaHa3HAueHHOM IS XpaHeHUs, nepeayu U 00paboTKy B HUPPOBBIX CUCTEMAX.

JlBonuHOE KoaupoBaHuE. PaBHOMEpHBIE M HEpAaBHOMEpHBbIE KOJbl. JlekoaupoBaHue
COOOIICHMH, 3aMMCAaHHBIX C TMOMOIIBI0 HEPaBHOMEPHBIX KOA0B. YcimoBue dano. [loctpoenue
OJIHO3HAYHO JEKOJMPYEMBIX KOJOB C IOMOIIBIO JepeBa. ENMHUIBI M3MEpPEHHs KOJINYECTBA
uHpopmanuu. AndaBUTHBIN MOAXO K OLEHKE KOJIMYECTBa MHPOPMAIIUH.



Cuctemsl cuucnenus. Pa3BépHyTas 3amuch LEIbIX U APOOHBIX YMCEN B MO3MIMOHHOM
cucreMme cuucieHus. CBoiicTBa MO3MIIMOHHOM 3allMCH YHCIIAa: KOJWYECTBO LU(dp B 3amucw,
IIPU3HAK JEJIMMOCTH YHMCJIa HA OCHOBAaHUE CHCTEMBI CUMCIIEHHA. AJTOPUTM NEPEBOJA LIEIOr0
4yucia U3 P-n4HOM cHCTEMBI CUMCIIEHUS B JECATUYHYI0. AJITOPUTM NIEPEBOIa KOHEUHON P-nuyHOM
IpoOu B IeCATUYHYIO. AJITOPUTM HEpeBOJIa IIEJI0r0 YUCIA U3 JECATUYHON CUCTEMbI CUUCICHHS B
P-nunyro. IlepeBox koHewyHol aecsaTuyHOW Apodu B P-munyro. J[BomyHas, BocbMepUYHas U
[IeCTHAaTepUUHasi CUCTEMbl CUMCIICHHUS, CBSA3b MEXIy HUMHU. ApupMeTHYECKHe ONepanuy B
MMO3WLIMOHHBIX CHUCTEMAaxX CYHUCIECHMs. TpoWdyHas YpaBHOBEIIECHHAs CHUCTEMa CUHCICHUS.
JIBOMYHO-JECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KommpoBka ASCII. OpnnoGaiitHple komaupoBku. CraHmapt
UNICODE. Komuposka UTF-8. Omnpenenenue HHPOPMAMOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUI.

Koauposanue uzo0paxenuii. OneHka HHPOPMALMOHHOTO 00bEMa rpauuecKuxX JaHHBIX
IpU 33JaHHBIX pa3pelleHud U TiIyOuHe KoaupoBaHMs IBeTa. LIBeToBble Monenu. Bekropnoe
koaupoBanue. @opmatel rpadudeckux aitnos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OneHka WHGOPMAMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX IPU
3aJJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PAIHOCTH KOAUPOBAHUS.

Anre6pa noruku. [loHsiTie BbIcKa3biBaHMs. Bbicka3bpiBaTenbHble (OpPMBI (IIPEIUKATHI).
KBaHTOpBI CyIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. Tabiuuibl UCTUHHOCTH. Jlormdeckue BbIpaxeHHs. Jlornueckue
ToXKaecTBa. Jloka3aTrenbCcTBO JIOTHUECKUX TOXJAECTB C IOMOILIBIO TaOJUI[ HMCTUHHOCTH.
Jlornueckue ornepanuu M onepanuy HaJl MHOKECTBAMU.

3aKkoHBI anreOphl JOTUKU. DKBHUBAJICHTHBIE MPEOOpa30BaHUS JIOTMUECKUX BBIPAXKEHUH.
Jlornueckuie ypaBHEHUs U CUCTEMBI YpPaBHEHUI.

Jlornyeckue (QpyHKIMHU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX (DYHKIHN OT
KoJIM4YecTBa apryMeHToB. [lonHble cucTeMbl TOrH4ecKuX (QyHKIUH.

Kanonnyeckne (opMmbl jorudeckux BblpakeHHH. CoBepIIeHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOEHUS MO TaOJINIEe UCTUHHOCTH.

Jlornueckue aneMeHThl B cocTtaBe KommnbroTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmartop. IlocTpoeHme cxeM Ha JOTMYECKHX OJJIEMEHTaX M0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHUS 10 JIOTHYECKOU CXEME.

[IpeacraBnenune HeENbIX 4Yuced B NaMATH KOMIbOTepa. OTrpaHWYEeHHOCTh JHaIa3oHa
qucell IPU ONPaHUYEHUH KoJm4ecTBa paszpsaaos. [lepenonnenue paspsaHoi ceTku. be33zHakoBbie
Y 3HAKOBBIC JIaHHBIE. 3HAKOBBIA OWT. J[BOMUHBIN TOTIOTHUTENBHBIN KO OTPUIIATEIHHBIX YHCEIL.

[ToOuToBBIE sNOTMYeckue omnepauuu. Jlorndeckuil, apuPMeTHYecKuid M LUKIMYECKHUI
casuru. lludpoBanue ¢ moMmoipo modUTOBOM onepanuu «uckitoyaromee MJIN».

[IpencraBneHne BEIIECTBEHHBIX YHUCENl B NaMATH KOMIbIOTEpA. 3Hauamiass 4acTb U
nopsaok uucia. Jluamazon 3HaueHUMM BelleCTBEHHbIX uucen. [IpoGnembl  XpaHeHHS
BELIECTBEHHBIX YHCEN, CBS3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA pa3psioB. BeinonHeHue
oreparyii ¢ BeIeCTBEHHbIMU YHCIIaMH, HAKOIUIEHUE OIINOOK MPU BBIUYUCICHUSX.

Teopernueckne MOAXOJBI K OIEHKE KOJIMYecTBa MHGpOpPMAlWU. 3aKOH aJUTHBHOCTH
unpopmanuu. Gopmyna Xaptiu. Mapopmanus u sepostHocTs. Dopmyina LllenHona.

Anroputmsl cxatus naHHbIX. Anroput™M RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTUSl JAHHBIX C MOTEPSAMHU. YMEHbIICHHE TIIyOHHBI KOJMUPOBAaHUS IBETA.
OcHoBHble uzen anroputmos cxatus JPEG, MP3.

CkopocTh nepenay JaHHBIX. 3aBUCUMOCTb BPEMEHH Iepeaayd OT MHPOPMAIMOHHOTO
0o0bEéMa JTaHHBIX M XapaKTepUCTUK KaHaia CBs3U. [IpWYMHBI BO3HMKHOBEHHUS OIIMOOK MpHU
nepenave AaHHbIX. KoJibl, mo3BoJIsONIME 0OHAPYKUBATh U UCTIPABIIATH OMIMOKH, BO3HUKAIOLIIE
npu nepenaye naHHbIX. PaccrosHue Xsmmunra. KogupoBanue c¢ moBTopeHuem OutoB. Kopbl
X3MMUHra.

Cuctembl. KoMIoHEHTHI cucTeMbl M HX B3aumojeictBue. CHCTEMHBIH AP QEKT.
VYmpasnenue kak nHGOPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.



Monenn wu  MoapenupoBanue. lLlenp monenupoBanus. COOTBETCTBHE  MOJAEIHU
MOJIETTUPYEMOMY OOBEKTY WM THpoILeccy, Ledr MojaearpoBaHus. Popmanuzanus TpUKIaTHBIX
3ajad.

[IpencraBinenue pe3ynbTaTOB MOJAEIUPOBAHUS B BUAE, YIOOHOM Ui BOCHPHUSTHS
yenoBekoM. ['paduueckoe npecTaBieHHe JaHHBIX (CXeMbl, TaOIHIIbI, FpaduKn).

I'padpi. OcHoBHble moHsTHS. Buael rpados. Omnucanue rpadoB ¢ NOMOIIbIO MAaTpHIL
CMEKHOCTH, BECOBBIX MAaTpHULl, CIUCKOB CMEXHOCTU. PelieHne anropuTMHUECKHX 3ajad,
CBSI3aHHBIX C aHAIU30M TpadoB (OCTPOEHUE ONTHUMAIBLHOTO IyTH MEX]y BepIIMHaAMHU rpada,
ONpElENEHUE KOJIMYECTBA PpA3IMYHBIX IyTeH MeEXAy BEPUIMHAMH OPUEHTHUPOBAHHOTO
AIUKIINIECKOTo Tpada).

Hepesbs. bunapnoe nepeBo. Jlepesbs noucka. Crnoco6sl 00xoza nepesa. Ilpeacrasienue
apu(dmeTnyecKux BBIpAXKEHUN B BUIE JAepeBa. JMCKpeTHbIE UIPhI JIBYX HMIPOKOB C IOJHOM
uHpopmanueil. Iloctpoenue nepeBa mnepedbopa BapHAHTOB, ONKCAHHE CTPATETMH WIPHI B
TabnnyHON (hopMe. BBIMTpBILIHbIE U MPOUTPHILIHBIE TO3UIMH. BHIUTPBIIIIHBIE CTPATETHH.

CpenctBa  ucKycCTBEHHOro  uHTesiekTa. (CepBHCHl  MAaIIMHHOIO  IE€peBoja U
pacrno3HaBaHusl ycTHOM peun. KorHuTuBHbie cepBUchl. MneHTudukanms u nouck n3o0pakeHui,
pacriozHaBanue Jal. CamooOydwaromuecss CUCTeMBl. VICKYCCTBEHHBIM  WHTEIUIEKT B
KOMITBIOTEPHBIX Urpax. Mcronb3oBaHHEe METOJ0B MCKYCCTBEHHOTO MHTEIIEKTa B 00ydarolux
cucremax. Mcrnonp30BaHNE METO/IOB UCKYCCTBEHHOT'O MHTEJIEKTa B pOOOTOTEXHUKE. MIHTEpHET
Belel. [lepcnekTuBbl pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTyaJIbHBIX cCUCTEM. HellpoHHBIE ceTH.

3. Aneopummel u npocpamMmuposaHue.

OmnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB PaOOTHI MPOCTEHIINX aIrOPUTMOB yHPABICHUS
UCIIOJIHUTENSIMU M BBIUUCIMTEIBHBIX aNropuTMoB. OnpelneneHne HCXOIHBIX [aHHBIX, IPH
KOTOPBIX JICOPUTM MOXKET JaTh TPEOyeMblil pe3ybTarT.

Oranpl pelieHus 3aJad Ha KomnbloTepe. MHCTpyMEHTalnbHBIE CpENCTBA: TPAHCIATOP,
oTiaauuK, mnpodpmiupoBivk. Kommwisuusa u uHTEepOperanus nporpamm. BupryanbHbie
MaII1HBI.

WuTerpupoBanHas cpeaa pa3paboTku. Metoabl oTiiagku mporpamm. Mcnonb3oBaHue
TpaccupoBOYHbIX Tabnuiu. OTnanouyHsiil BeBoJ. IlomaroBoe BBINOJIHEHUE MPOrpamMMbl. TOYKH
octaHoBa. [I[pocMOTp 3HaUEHUH TTEPEMEHHBIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: LIEJTOYHCICHHBIE,
BEIIECTBEHHbIE, CUMBOJIbHBIE, Iornueckue. BerBienus. CrnoxHble yciaoBus. L{ukiel ¢ ycnoBuem.
[{ukinel Mo nepeMeHHON. B3anMo3aMeHseMOCTh pa3IuYHbIX BUIOB LUKJIOB. MIHBapuaHT 1uKIia.
CocTaBiieHue 1IMKIa ¢ UCIOJB30BaHUEM 3apaHee ONpeesIEHHOr0 MHBapUaHTa 1IUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnonb3oBanue kommeHTapues. IloaroroBka onncanus
MIPOrpaMMbl U HHCTPYKLUU JJIs TOJIb30BATENS.

AnropuT™Mbl 00pabOTKM HATYpaJbHBIX YHMCEN, 3alUCAHHBIX B IMO3UIMOHHBIX CHCTEMax
CUMCJIeHMs: pa30HMeHHe 3alucH 4Yucia Ha OTHeNbHble UU(QPBl, HAXO0XKACHHUE CYMMBI H
npou3BeeHus P, HaX0XKICHHE MAaKCUMAIIbHON (MUHUMAIBHON) U PBHI.

HaxoxneHune Bcex MpPOCTHIX YHCEN B 3aJaHHOM Auanas3oHe. [IpeacraBrneHue yucia B
BUjie HA0Opa MPOCTHIX COMHOXKHTENEH. ANTOPUTM OBICTPOTO BO3BEJICHHS B CTETICHb.

OO0paboTka naHHBIX, XpaHAMuXcs B (aiinax. TexcToBble U JBOMYHBIE (aiinbl. DaitnoBble
nepeMeHHsbIe (¢aitnossle ykazarenn). Urenue u3 ¢aitia. 3anuck B ¢aiti.

Pa30Ouenue 3anaun Ha noazagauu. [lognmporpammsl (mpouenypsl U gyHkuun). Pexypcus.
PexypcuBHble 00beKkThl ((paxTansl). PekypcuBHble mpouenypsl ¥ ¢yHkuuu. Vcnosiabp3zoBaHue
CTeKa JIJIsl OpraHu3alui PEKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHgapTHOW OMOMMOTEKH s3bIKa NporpammupoBanus. [lonkimrouenue
OMOIMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoauTenel. MoayibHBIA NPUHIUI [TOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeToabl. TouHOE U MPUOMMHKEHHOE pelleHus 3aAauu. UncieHHbIe METOAbI
pelieHus ypaBHEHMi: MeToJ] mepebopa, MeTOJ TMOJOBUHHOrO jeieHus. llpubmmkénHoe
BBIUHCJICHUE JJIMH KPUBBIX. Brruncienve miuomazaei Guryp ¢ momMoupio YUCICHHBIX METOJOB



(MeToJ MPSIMOYTOJIBHUKOB, METOA Tpaneuuit). Ilouck Makcumyma (MUHUMYMa) GYHKIIMU OJHOM
MEPEMEHHOM METO/10M MOJIOBUHHOT'O JCJICHUSI.

O06paboTka CUMBOJILHBIX JJAHHBIX. BCTpoeHHbIE QYHKIUH SI3bIKAa IPOTPAMMHUPOBAHUS JIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOpUTMBI O0OpaOOTKH CHUMBOJIBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSIBIICHUH CHMBOJIa B CTpPOKE, pa3OuMeHHe CTPOKM Ha CJOBa IO HpPOOETbHBIM
CUMBOJIaM, MOHUCK NOJCTPOKM BHYTPH JAHHOW CTPOKHM, 3aMEHA HAWIEHHOW IOACTPOKH Ha
ApYyTryio cTpoky. ['eHepaius Bcex CIOB B HEKOTOPOM aji(aBHUTE, YJOBICTBOPSIONIUX 33JaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TOCJIEAOBAaTENIHOCTH 4ucell. Bpruucienne 0OOOIIEHHBIX XapaKTePUCTHK
AJIEMEHTOB MAacCHBa WJIM YHUCJIOBOM IOCIIENOBATEIbHOCTU (CYyMMBI, MPOU3BENEHUS, CPEIHETO
apu(pMETUYECKOro, MUHMMAJIbHOTO ¥ MAaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA 3IIEMEHTOB,
YIOBJICTBOPSIIONINX 33JJAHHOMY YCIIOBHIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYCHUSI B MACCHBE.

CopTupoBKa 0JHOMEpPHOro MaccuBa. lIpocTeie METO/BI COPTUPOBKH (METOJ Iy3bIpbKa,
METO/]I BbIOOpa, COpTUpOBKa BcTaBkaMu). CopTHpOBKa ciiMsgHUEM. beIcTpas copTupoBka MaccuBa
(amroput™ QuickSort). /IBOUYHBII MOMCK B OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHble MaccuBbl (MaTpulibl). AJITOPUTMBI OOpaOOTKH JABYMEPHBIX MAaCCHBOB:
3allOJIHEHUE JBYMEPHOIO 4YMCIOBOI'O MACCHBA M0 3aJaHHBIM IpaBUiIaM, MOUCK DJJIEMEHTa B
JByMEPHOM MAacCCHBE, BBIUMCICHHE MaKCUMyMa (MHHMMYMa) U CYMMBI 3JIEMEHTOB JABYMEPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA.

dopmanu3anys NOHATHS anroputMma. MammHa TeropyHra Kak yHUBEpcaibHas MOJEINb
BblyncieHnii. Te3uc Yépua—TrropuHra.

OreHka CII0KHOCTH BbIUMCICHUH. Bpemst paboTel 1 00BEM HCIIONIb3YyeMOM MaMsTH, UX
3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CII0)KHOCTH
QJITOPUTMOB. AJTOPUTMBI MOJIMHOMHUANIBHON CioXHOCTH. [lepebopHbie anroputmsl. [Ipumeps
Pa3IMYHBIX AITOPUTMOB PELICHHUs OAHOM 3a7aud, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Torick mpOCTBIX YHCEN B 3aJaHHOM /IMala3oHe C TOMOILNBI0 AJITOPUTMA «PEHIETO
Oparochenay.

MHoropa3psgHbIe ebIe Yucia, 3aa9u JTHHHON apuMETHKH.

CrnoBapu (acconMaTHUBHBIE MAacCCHBBI, OTOOpaxkeHus). Xom-rabmuisl. I[locTpoenue
a(paBUTHO-4aCTOTHOTO CJIOBAps [ 33JaHHOTO TEKCTa.

Creku. AHanM3 NpaBUILHOCTH CKOOOYHOTO BhIpaykeHHs. Bbrunciienue apugmMeTnaeckoro
BBIPKCHMSI, 3aITMCAHHOTO B MOCTHUKCHOU Popme.

Ouepenu. Mcnonp30Banne ouepeu A BpEMEHHOTO XPaHEHMSI IaHHBIX.

Anroputmel Ha rpadax. IloctpoeHne MUHHUMAaIbHOTO OCTOBHOIO J€pEBa B3BEIIEHHOI'O
CBSI3HOTO HEOpUEHTHpOBaHHOrO rpada. KommyecTBO pasnuuHBIX IMyTeHd MeEXIy BEpUIMHAMHU
OPUEHTHPOBAHHOIO allMKINYeCKoro rpada. Anroputm JleHKcTphl.

HepeBbs. Peanusanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbs. [locTpoenue nepeBa s 3aJaHHOTO apU(PMETHUECKOTO BbIpaKeHUs. PexypcuBHBIE
anroputMbl 00xo/a fepeBa. Vcnosap3oBaHue cTeka U ouepenu A 00xo/a epesa.

JluHamuueckoe MpPOrpaMMUPOBAHHME KaK METOJ pEeLIeHHs 3aJad C COXpaHEHHEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pellaeéMple ¢  IOMOIIbI  JAMHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: BBIYHCIEHUE PEKYPCUBHBIX (PYHKIMHA, MOJACYET KOJIMYECTBA BAapHAHTOB,
3aJa4y ONTHUMM3ALUH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMHUpoBaHUN. OOBEKTHl U KJIAacChl.
CoiicTBa 1 MeTO1bI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHaMu3. Pa3zpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OpPUEHTUPOBAHHOTO MoAxoAa. MHKancynsnus, Hacaea0BaHue, TOTUMOPHU3M.

Cpensl ObicTpoii pazpaboTku mporpamm. IlpoexTupoBanue unTepdeiica moab30BaTes.
Hcnonb30BaHne TOTOBBIX YIPABIISIEMbIX 2JIEMEHTOB JIJIsl IOCTpOeHUs MHTepdeiica.

00630p A3bIKOB MporpaMmupoBanus. [loHsTHE 0 MapagurmMax NporpaMMHUPOBAHUSL.

4. Unghopmayuonnvie mexuonocuu.

TexcroBbiit npoueccop. PenakrupoBanue u ¢popmarupoBanue. IIposepka opdorpaduu u
rpammatuku. CpencTBa mowcka M aBTO3aMEHBl B TEKCTOBOM TIpolieccope. Mcmonb3oBaHue



ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBbIE AOKYMEHTbl. CHOCKH, ornaBieHue. KosiekTuBHas
pabota ¢ JokyMeHTamMH. THCTpyMeHTBI pelieH3upoBaHus B TEKCTOBBIX mpolieccopax. Obmaynbie
cepBuchl. [lenoBas mepemnucka. Pedepat. [IpaBuna nutupoBaHusS HCTOYHUKOB U OPOPMIICHUS
oubnnorpaduyeckux ccbuiok. OdopmiieHue cnucka JIUTepaTypbl. 3HAKOMCTBO C KOMITbIOTEPHOM
BEPCTKOM TekcTa. TexHMueckne cpeiacTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CPEICTBA
PEIaKTUPOBAHUS MAaTEMaTHYECKUX TEKCTOB.

Ananmu3  paHHbiX. OCHOBHBIE  33/laud  aHajiW3a  JIaHHBIX:  IPOTHO3UPOBAHHUE,
KJlaccuuKanus, KiacTepusalus, aHanu3 oTkiIoHeHui. [locienoBarenbHOCTh pelleHus 3aaad
aHallM3a aHHBIX: cOOp MEePBUYHBIX JTAHHBIX, OUYMCTKA U OI[CHKA KauecTBa JaHHBIX, BBIOOp W/WIIH
MOCTPOCHHE MOJENH, MpeoOpa3oBaHuEe [aHHBIX, BU3yaJlM3allUs JaHHBIX, HHTEpPIpETALUs
pe3ynbratoB. [IporpamMmmHbIe cpeAcTBa M MHTEPHET-CEPBUCKH Al 00paOOTKU M TMPECTaBICHUS
naHHbIX. bonbiive gannpie. MamuaHoe o0yuenue. HTeIeKTyalbHbIN aHaTu3 JaHHbIX.

AHanu3 JaHHBIX C TIOMOINBIO JJEKTPOHHBIX TaOnWIl. BeIYHMCIEHHE CyMMBI, CPEIHETO
apu(METHIECKOTO, HAMOOJIBIIETO (HAMMEHBINET0) 3HAYCHHS JUara3oHa. BelYucieHue
Kod(pUIMEeHTa KOPPETSAIUN IBYX DPSIOB JNaHHBIX. [locTpoeHHe cTOMOYAThIX, JTUHEHYATHIX U
KpyroBeIx auarpamm. [loctpoenue rpapukoB pynkuuit. [Tonbop nuHuu TpeHaa, pemeHue 3aaad
MIPOTHO3UPOBAHUSL.

UucrieHHOEe pellIeHne ypaBHEHUH C MOMOIIBI0 Mmojbopa mapamerpa. OnTuMusamms Kak
MOWCK HAWIYYIIEro pelIeHUss B 3aJaHHbIX ycnoBusx. lleneBas (yHKIMS, OTrpaHHYCHUS.
JlokanbHble W T100aJbHBIT MUHUMYMBI LiejieBoi (yHKuuHU. PerneHue 3agady ONTUMHU3ALUU C
MTOMOIIBIO AJIEKTPOHHBIX TaOIHUII.

Ortanbel  KOMIIBIOTEPHO-MATEMaTUYECKOTO  MOJICIMPOBAHMS:  IMOCTaHOBKA  3ajaud,
pa3paboTka MOJIeH, TECTUPOBAHHNE MOJAEIH, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3yIbTaTOB
MOJIETTUPOBAHUSI.

Juckperusanuss npu MaTeMaTHYECKOM MOJETUPOBAHUU HENPEPBIBHBIX IPOIECCOB.
MopenupoBanue ABWXKEHHS. MoaenupoBaHue OHOJOTHMUECKHX CHCTEM. MaTemMaTH4YecKue
MOJIEJIM B 9KOHOMHUKE. BhIuncnuTenbHble SKCIEPUMEHTBI C MOACITISIMH.

O6paboTka pe3yNbTaTOB JKCIepUMeHTa. MeToJ HauMeHbIUX KBagapaTtoB. OreHka
YHCIIOBBIX TApaMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpoliieccoB. BoccTanoBeHNe 3aBUCUMOCTEH
0 pe3yJibTaTaM dKCIIepUMEHTA.

BepostaoctHele Mozenn. Metonel Monte-Kapno. MMmuranimoHHoe MOJEIMpOBaHUE.
CucremMbl MaccoBOTO 00CTYKUBaHUS.

Tabnuunble (pensuuoHHBIE) 0a3bl JaHHBIX. Tabmuia — MpencTaBICHHE CBEIEHUM 00
OAHOTHUIHEIX 00BekTax. Ilone, 3ammch. Karou Tabmumpl. Pabora ¢ roroBoii 0a30if HaHHEBIX.
3amonHeHue 6a3bl naHHBIX. [louck, cOpTUPOBKA M (PUIBTpAIMs JaHHBIX. 3allPOChl Ha BBIOOPKY
JAHHBIX. 3apOCH] ¢ MapaMeTpamu. Berauciissemsle osist B 3a1pocax.

MHuorotabnuunbie 0a3pl AaHHBIX. THIBI CBSI3ed Mexay TaOnuiiaMu. BHEmHuN Kirod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

Hnrepner-npunoxenus. IloHstue o0 cepBepHOM M KIHMEHTCKOM YaCTSIX CaWra.
TexHonorust «KJIMEHT — CEpBEp», €€ NOCTOMHCTBA M Hemoctatku. OcHOBBI s3pika HTML u
kackaaubix Tabmur cruneit (CSS). Cuenapun Ha s3bike JavaScript. @opMbl Ha BeO-CTpaHHIIE.

Pa3memienune BeO-caiiToB. Ycmyra xocTuHra. 3arpy3ka (ailioB Ha CauT.

BBon m300pakeHui ¢ MCIONB30BAHUEM PA3IMYHBIX MUQPPOBBIX YCTPOHUCTB (IIM(PPOBBIX
¢doToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYIHX YCTpOHCTB). I'paduueckuii
penakrop. Pazpemenne. KaapupoBanue. VcnpaBieHue mnepcnekTuBbl. ['Hcrorpamma.
Koppeknus ypoBHe#, koppekmus 1Beta. OOeciBeYnBaHUE IBETHBIX H300pakeHHWd. PeTymis.
Pabota ¢ obnactsimu. OUILTPHI.

MHorocnoiinbie n3o0paxkeHusi. TexkcroBele ciou. Macka cnos. Kananel. CoxpaHeHue
BbIIeTieHHONW oOmactu. [loaroroBka wimtocTpanuid ansi  BeO-caiToB.  AHMMHUPOBAHHBIE
N300paKeHHUs.



Bekropnas rpaduxa. IIpumurtusel. VM3MeHeHHe mopsijka 3JeMEHTOB. BblpaBHUBaHUE,
pacnpenenenue. ['pynmupoBka. Kpubbsie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopuzanus pacTpoBbIX H300pakeHU.

[IpyHIUIIBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTOYHbIE MOJEIH.
Martepuansl. MonenrpoBaHue HCTOYHHMKOB oOcBellleHus. Kameprl. AIIUTHBHBIE TEXHOJIOIMH
(3D-npunTepsl). [ToHsATHE 0 BUPTYaJIbHOM peaibHOCTH U JOTIOJHEHHOMN peanlbHOCTH.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O6beM yueOHOro npeaMera M BH/AbI y4eOHOH padoThI

Buna yueOHoi# padoThI

O0BeM B yacax

O0Bem 00pa3oBaTe/IbHOM MPOrPaMMbl Y4eOHOI0 NpeaMeTa 156
B T.Y.

CamocTrosiTenbHasA padoTa 00y4YarOImmuxcst 52
1.0cHoBHOE conepxaHue 28
B T. 4.:

TEeOpeTUIecKoe 00yUeHre 10
IIPAaKTUYECKUE 3aHATUS 18
2. IIpodeccnoHATBHO-OPHMEHTHPOBAHHOE COJeP/KAHME: 70
BT. 4.:

TEOPETHUECKOe 00yUueHne 14
MIPaKTUYECKHUE 3aHATUSA 56
IIpomeskyTouHnas arrectanus B popme IK3aMeHa 6




2.2. TemaTu4yecKkuii IJIAH M CO/IeP:KaHNE Y4eOHOI 0 MpeaMeTa

Koapl
HaumenoBaHue pa3jgesioB Copep:xanne yueOHOro Mmarepuasa (0CHOBHOE M PO ecCHOHAILHO-OPUEHTHPOBAHHOE), O0bem bopMEpyeMbIX
" TeM NMpaKTHYeCKHe 3aHATHS 4acoB N
KOMIeTeH Ui
1 2 3 4
1 kypce, 1 cemecmp
OcHOBHOE cojlep:KaHue:
Pazgen 1.
HNudopmanus n 27
HHpOPMALMOHHAS
JAeATeIbHOCTh YeJ0BeKa
Tema 1.1. Conepxanue yaeOHOTO MaTepraia
HNudpopmanus u 1 | Wndopmanusa u uHGOPMALUOHHBIE MPOLECCHI OK'1
HHPOPMAIIOHHBIE [TonsiTne «uHpoOpManms» Kak (yHIAMEHTAJIbHOE IOHSITHE COBpPEMEHHOM Hayku. IlpencraBienue o0 2 OK 4
NPOLECChI OCHOBHBIX HMH(OPMAIMOHHBIX mpoleccax, o cucreMax. Koxuposanwe wunpopmarmn WHpopmaums n OK 5
HH(POPMAIIMOHHBIE TIPOLIECCHI.
Tema 1.2 Copepxanue yqeOHOTO MaTepuaia
IMoaxoaw! k M3MepeHUI0 2 IpakTnueckoe 3ansaTue. lloaxoabl Kk M3MepeHHI0 HH(POPMALIMHU OK 1
uHpopmanun [omxompl K wm3MepeHHio WHpopMau (ComepiKaTeNbHBIH, aX(paBUTHBINA, BEPOATHOCTHBIN). ETMHHITEI OK 4
n3Mepenns: napopmannu. MupopMaonHsie 00bEKTH Pa3INUHBIX BUIAOB. Y HUBEPCATBHOCTD AUCKPETHOTO 2 OK 5
(uuposoro) mpencrapneHust nHPopmaruu. I[lepemada u xpanenue uHGpopmaruu. OnpeneneHue 00beMOB
pa3IMuHbIX HOCcHTeNel nH(opMalu. ApXUB HHPOPMALIUH
Tema 1.3. Cojnepxanue y4eOHOro Matepuaia
Komnbrorep u nudgposoe 3 | IlpMHIUNBI NOCTPOEHUSI KOMIIBIOTEPOB OK 1
npejacTaBJjeHue [IpyuHUMOBI NOCTPOEHUST KOMIbIOTEPOB. [IpHMHLIMII OTKPBITONH apXUTEKTYphl. Marucrtpaib. AmnaparHoe OK 4
HHpoOpMaUH. YCTPOMCTBO KOMITIbIOTEpa. BHemHsAs namsate. YcrpoiicTBa BBoJa-BeiBoAa. [lokonenus 9BM. Apxurekrypa 2 OK 5
YcrpoiicTBO KOMIIBIOTEPa OBM 5 nmoxoneHus. OCHOBHBIE XapaKTEPUCTUKUA KOMIBIOTEpOB. [IporpamMmmHOoe oOecredycHwe:
KJaccuQuKaIys ¥ ero Ha3HayeHUe, CETeBOE MPOrpaMMHOE 00ecreYeHUE
Tema 1.4, Conepkanue yueOHOTro MaTepuaa OK 1
KoaupoBanue 4 | IpakTHueckoe 3aHsiTHe. CHCTEMBbI CUMCIEHHS. DJIeMEHTbl KOMOMHATOPMKH, TEOPHMH MHOKECTB U 2 OK 4
uHpopmannu. Cucremsbl MaTeMaTH4eCKOH JOTHKH OK'5

CUHMCJIEHUS. DJIeMEHTbI
KOMOMHATOPUKH, TEOPUH
MHOKECTB 1
MaTeMaTHYeCKOH JIOTHKH

[IpencTaBnenne O pa3IMYHBIX CHCTEMax CUHMCICHUS, IPEJICTABICHHE BEUIECTBEHHOIO YHCIAa B CHCTEME
CUHCIICHHUS C JIIOOBIM OCHOBaHMEM, TIEPEBOJI YHMCIa U3 HEIECATHYHON MMO3UIIMOHHON CHCTEMBI CUMCICHUS B
JecsITUYHYI0, TiepeBo] BemiecTBeHHoro uncia u3 10 CC B apyryto CC, apudmernueckue aeicTBusl B
pasubix CC. IlpencraBieHue YHMCIOBBIX JaHHBIX: OOIINME TPHHIMIIBI MPEACTABICHUS JAaHHBIX, (OPMAaThI
npejacTaBieHust uduceld. [IpeicraBiieHHe TEKCTOBBIX JAHHBIX: KOJOBBbIE TaOJHUIBI CHMBOJIOB, 00BEM
TEKCTOBBIX JaHHbIX. llpencraBienue rpapuyeckux JaHHBIX. [IpencTaBieHHe 3BYKOBBIX —JaHHBIX.

[IpencraBnenne BUaeoMaHHBIX. KoaupoBaHne MTaHHBIX MPOW3BOIBHOTO BHAa. OCHOBHBIC MOHSTHS auTreOphl




JIOTHKHU: BBICKA3bIBAHWE, JIOTHYECKHE OMNEpaIfy, IOCTPOCHHE TaOMUIbl HCTHUHHOCTH JIOTHYECKOTO
BeIpakeHust. ['paduueckuii meron anreOpbl Jjoruku. [loHsTHe MHOXecTBa. MOIIHOCTH MHOXECTBA.
Onepanuy HaJ MHO)KeCTBaMH. Perenne Jorndeckux 3a1ad rpa@uaeckuM crnocodom

Tema 1.5. Conepxanue yaeOHOTO MaTepuaia OK 1
KommnbroTepHeie ceTn: 5 | KomnboTepHbIe ceTn OK 4
JIOKAJIbHbIE CE€TH, CETh KommproTepHblie ceTH ux Kiaccudukanus. Padota B TokanbHOM ceTr. Tomoaornu J0KanbHEIX cereil. OOMeH 2 OK 5

HNuTepHer JnaHHbIMU. ['no6anbHas cetb MuTepHet. [P-anpecarust. [IpaBoBbie OCHOBBI paboThl B ceTu MHTEpHET

Tema 1.6. Cojepxanue yueOHOTo Matepuaia

Cay:x0b1 UnTepHeTa. 6 | IlpakTuyeckoe 3ansitue. Ciayxobl u cepuchl IHTepHETA
CeTeBoe XxpaHeHUe CnyxObl u cepBuckl WHTepHeTa (3MEKTPOHHAS MOYTA, BUACOKOH(EPEHINH, (HOPYyMBI, MECCEHIKEpHI, OK 1
JAHHBIX ¥ HH(PPOBOTo cormainbHble cetH). [Tonck B HTepHETE. DiekTponHas komMepuus. LlndpoBsie cepBrCH TOCY 1apCTBEHHBIX OK 4
KOHTEHTa ycayr.  JocroBepHocTh wuHGpopMmanuu B Murepnere. OpraHumzanus JIHYHOTO HH()OPMANHOHHOTO 2 OK 5
npoctpancTBa. OOJayHble XpaHWIMINA JaHHBIX. Pa3jiesneHne mpaB JoOCTyna B OOJAaYHBIX XpPaHHIIHIIAX.
KomnexktuBHast pabGora Hajx jgokymeHtamu. CoOnmiojieHne Mep 0€30MacHOCTH, NPEIOTBPAIIAOIINX
HE3aKOHHOE PacClpOCTPAHEHNE NMEPCOHAIBHBIX JAHHBIX
Tema 1.7. Copepxanue yaeOHOTO MaTepuaia
HNudopmanuonnasn 7 | MndopmannonHas 0e30NaCHOCTh OK 1
Oe3omacHOCTb Wudopmannonnas 6e3omacHocts. 3amura nadGopmanun. Madopmarnmonnas 6e3omnacHocts B Mupe, Pocenm. OK 4
Bpenonocusie nporpaMmel. AHTHBHpYCHBIE IporpamMbl. besomnacHocTs B VHTepHETe (CeTeBble yrposbl, 2 OK 5
MOIIEHHHYECTBO). TpeHapl B pa3BUTUM LU(PPOBHIX TEXHOJOIWI; PUCKA M IPOTHO3BI HCIIOJIb30BAHUS
1U(POBBIX TEXHOJIOTHHU TPH PelIeHUH MPOGECCHOHATIBHBIX 3a1a4H
CamocrosiTeJibHAsE padoTa 00y4arOUIUXCH:
ITonck HeoOxomuMoit nH(OpMarun B cetr IHTEpHET, MOATOTOBKA MTPE3EHTAIMN HA OJHY U3 TEM:
— «B03MOXHOCTH 1 OTpaHUYIEHHSI UCTIOIb30BAHHUS KOMIIBIOTEPHBIX TEXHOIOTHII. 4
— «TexHnueckue cpencTBa HHOOPMALTMOHHBIX TEXHOIOTHID.
— «MH(popManoHHbIE CHCTEMBI Ha NPEINPUSITUSIX Cepbl MPOPecCHOHATEHON ISSITEIEHOCTI
Pazgen 2.
Hcnons3oBanue 12
NPOTrPaMMHBIX CHCTEM H
CepPBHCOB
Tema 2.1. Conepxanue ya4eOHOro Marepuana
O6padoTka undopmannu 8 IIpakTnyeckoe 3ansiTHe. TekcTOBbIE JOKYMEHTbI
B TEKCTOBBIX TekcroBble JNOKyMeHTHL. Bupabl mporpamMmHoro otecrieueHus Uit 00pabOTKHM TEKCTOBOW WH(OpMAINH. OK'1
npoueccopax. Co3/1aHre TeKCTOBBIX JIOKYMEHTOB Ha KOMITbIOTEpE (Onepanny BBOAA, PeAaKTHPOBaHHs, (POPMATHPOBAHUS). 2 OK 4
TexHoJioruu co3gaHus MHorocTpanuyHble JOKyMeHTHL. CTpykTypa IOKyMEHTa. | HmepTeKcToBble TOKyMeHTHL. — CoBMecTHas OK'5
CTPYKTYPHUPOBAHHBIX pabora Hax gokymeHToM. [11aGioHsI.
TEKCTOBbIX JOKYMEHTOB
Tema 2.2. Conepxanue yaeOHOTO MaTepuaia OK 1
Komnbrorepnas rpadpuka 9 | IpakTHyeckoe 3ansitie. KomnbloTepHas rpaguka 1 MyJbTHMeIHA 2 OK 4




U MyJIbTHMeIHna.
TexHoJsiornuu 00padoTKu

Komrmbrotepnas rpaduka u e€ Buabl. Dopmatsl MyabTuMeuiiHbIX (aiinoB. ['paduueckue penakropsr (110
Gimp, Inkscape). IIporpammsl no 3ammcu u penakruposanus 3Byka (IO AymmoMactep). IIporpammbl

rpaguyeckux 00beKTOB penaktupoBanus Buneo (IIO Movavi). Texromoruu o0paOOTKH pa3IUYHBIX OOBEKTOB KOMITBIOTEPHOM OK 5
rpaduKu (pacTpoBbIC M BEKTOPHBIC H300paKeHUs, 00paboTKa 3ByKa, MOHTAX BHJICO)
Tema 2.3. Conepkanuie y4eOHOTo Marepuana
IIpeacrasiienne 10 | Hpakrnyeckoe 3ansitne. KoMnboTEPHBIE MPE3EeHTAIINN OK 1
npogeccnoHaAIbLHO Buasl koMmbploTepHBIX mpe3eHTanuil. OCHOBHBIC dTambl pa3pabOTKM Mpe3eHTaluud. AHUManus B 2 OK 4
uHopmManum B BUIE npesentanuu. [la6aousr. Komnosunys o6bekToB npe3enTanuu. [IpuHiunel Mynstumenus. MIHTepakTuBHOE OK 5
Npe3eHTalui MIpeCTaBICHNE HHPOPMAIIH
Tema 2.4, Copnepxanue yaeOHOTO MaTepuaia OK 1
I'uneprexcroBoe 11 | IpakTuyeckoe 3aHsaTHe. [ MIIEpTEeKCTOBOE NMpeICTaB/IeHHe HH(POPMALIMU OK 4
npeacTaBJieHue SA3pik pasmerku rumeprekcra HTML. OdopmiieHre THIEPTEKCTOBOW CTpaHUIBL. BeO-caliThl U BeO- 2 OK 5
uHpopMann CTPAaHMILIbL
CamocTosiTe1bHast padoTa 00y4YaroIuXCcs:
[MonroroBka pedepara Ha Temy (1o BEIOOPY):
- «CoBMecTHMOCTh OOOpPYJOBaHHS 10 pPAa3HBIM  XapakTepUCTHKaM M OOECIeYeHHE COBMECTUMOCTH 4
HHPOPMAIMOHHOTO obecredeHus (IPOrpaMM U TaHHBIX)»
- «DIIEeKTpOHHbIE KOMMYHHUKAIUH B TPO()EeCCHOHAIBHOMN AEATEITLHOCTI.
Pazgen 3.
HNudopmanuonnoe 12
MO/IeJIMPOBaHNe
Tema 3.1. Cojepxanue yqeOHOTo Marepuaia
Mopenu u 12 | KomnbioTepHbie Moaean H MoenpoBanue. CTpykTypa unpopmManuu OK 1
MOJeJIMpOBaHue. JTaMbl [IpencraBnenne 0 KOMOBIOTEPHBIX MOJETSIX. Buapl moneneil. AnexkBaTHOCTh Mojenu. OCHOBHBIE 3TaIlbl P OK 4
MO/eJMPOBAHMNS. KOMITbIOTepHOro MozenaupoBanusi. Crpykrypa uHbopmamuu. Choucku, rpadbl, JepeBbs. AJITOPUTM OK 5
Cnuckn, rpadul, 1epeBbs [IOCTPOEHHUSI IEPEBa pelIeHUN
Tema 3.2. Cojepxanue yaeOHOTO MaTepuaia
Maremaru4eckue 13 | IIpakTH4Yeckoe 3aHsITHE. AJITOPUTMBbI MOJAETUPOBAHUS
MoO/ieJIu B AJNTOPUTMBI MOJCTHPOBAHUS KpaTHaWMX TWyTed Mexay BepmuHamu (AnroputMm JlefikcTper, Metox
npodgeccuoHaAIbHOI TUHAMHYECKOTO TPOrPaMMHUPOBAHUS). DJIEMEHTHl TEOpHH Wrp (BBIMTPHIINIHAS cTparerus). I[loHsTHe
odnacru. [lonsTue anropurMa. Caoticta anroputma. CriocoOsl 3anucu anropurMa. OCHOBHBIE alITOPUTMHUYECKHE CTPYKTYPHI.
AJITOPUTMA M OCHOBHbIE 3anucek anropuTMOB Ha si3bIke porpammupoBanus (Pascal, Python, Java, C++, C#). AHanu3 anroputMoB ¢ OK1
ArOPUTMHYECKHE TIOMOIIBIO TPACCUPOBOYHBIX Tabini. CTPYKTYpHpOBaHHBIE THUIBI JAHHBIX. MaccuBbl. BeromorarenbHble 2 OK 4
CTPYKTYpPbI. AHAJIU3 QITOPUTMBL.  3aJaud MOMCKA DJEMEHTa C 3aJaHHbIMH CBOMCTBAMM. AHAIM3 THUIIOBBIX QJITOPUTMOB OK 5

aJITOPUTMOB B
npogeccuoHaANbHOI
odsacTu. ba3bl JaHHBIX
KaK MojieJIb NMpeaMeTHO
obJacTu

00pabOTKK YHCEeN, YUCIOBBIX MOCIEI0BATEIBHOCTEH U MacCHBOB. ba3bl TaHHBIX KaK MOJENTb MPEeAMETHON
oOsactu. TaOnuIlbl U PENIAIIUOHHBIC 0a3bl TaHHBIX




Tema 3.4.
TexHoJsiornuu 00padoTKu
uH(poOpMauuu B
3J1eKTPOHHBIX Ta0JHULAX.
®opmyabl M QyHKIUM B

Copeprxanue yueOHOro MaTepuaia

14 | IIpakTH4yeckoe 3ansiTue. O0padoTka uHGOpPMANMH B JTEKTPOHHBIX TA0JIMIIAX

Tabmmunsiii mponeccop. IlpueMsl BBOJa, peaakTHpoBaHMsA, (OPMATHPOBAHUS B TAOIWYHOM MPOILECCOpE.
Anpecanus. CopTupoBka, GpuiasTpanus, yciaoBHoe popmaTupoBanue. PopmMyisl U GYHKINH B AEKTPOHHBIX
Tabnuiax. BerpoeHHble QyHKIMM M MX HCIONB30BaHWE. MaTeMaTH4ecKHE M CTaTHCTHUYECKHE (QYHKIHH.

3J1eKTPOHHBIX TA0JIHIIAX. Jlormueckue ¢ynkmumu. duHancoBble (QyHKIUU. TekcToBbIe (QYHKIMHU. Peammsamus MaTeMaTHYeCKHUX OK 1
Busyaau3zanus JaHHBIX B MoJieJiell B JIEKTPOHHBIX Tabiuiax. Brusyanusaiys JaHHBIX B AJIEKTPOHHBIX Tabiuiax. MojenupoBaHue B 2 OK 4
3J1eKTPOHHBIX TA0JIMIIAX. JIEKTPOHHBIX TabJMLax (Ha MpuMepax 3ajad u3 mpodeccHoHanbHON 001acTH) OK 5
MogaeaunpoBanue B
3JIEKTPOHHBIX TA0JIMIAX
(Ha npuMepax 3aaa4 u3
npogeccuoHaIbLHOI
00J1aCTH)
CamocrosiTe1bHast pa0oTa 00y4arOUXCH:
Brimonaenue pedepara Ha Temy: «CrcTema yrpaBieHHs 0a3aMH JaHHBIXY.
[ToaroroBka npe3eHTalK Ha OJIHY U3 TEM: 4
— «Mojenu 1 MoJIeTUPOBaHUE.
— «Ilonp3oBaTenbckue GopMbl B 0a3ax TaHHBIXY.
IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEPKAHUE:
Paznen 4.
OCHOBBI AHAJIMTHKH U 11
BH3YAJIM3AINH TaHHBIX
Tema 4.1. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE
Moaeau JaHHBIX. 15 | IIpakTuyeckoe 3ansaTue. Moaeau JaHHBIX OK'1
Hancrpoiika Excel Power Pivot, TabmiaHOe mpencTaBleHHE NAaHHBIX, SKCIOPT JaHHBIX, MOJACTH JaHHBIX, 2 OK 4
0OJIBIIINE TAHHBIE OK 5
Tema 4.2. IIpodeccnoHaIbHO — OPHEHTUPOBAHHOE COJICPKAHUE
Busyanuszanus IaHHBIX. 16 | IIpakTH4yeckoe 3aHsiTHe. BU3yann3anus faHHBIX OK 1
IloToKH AaHHBIX. Amnamutrueckuit cepsuc Yandex Datalens: OOmmii 0030p, BO3MOXHOCTH. Peructparus, untepgeiic. P OK 4
IIpunsTHe penieHuii Ha Mapxketmieiic, noakmouenue. Co3ganue yaptoB W jpamobopnoB. [loToku manubiX. [lomkmioueHuwe K OK 5
OCHOBeE JaHHBIX cuetynky Yandex MeTpuku. [IpuHATHE pelIeHm Ha OCHOBE NaHHBIX. | eonannbie. TerioBsie KapThl
Tema 4.3. [IpodeccrnoHaTbHO-OPHEHTHPOBAHHOE COJCPKAHNE OK 1
IIpoexTHas padorta. Keiic | 17 | Ilpakruyeckoe 3austue. Keiic anann3a 1aHHbIX P OK 4
aHaJIM3a JaHHBIX Ananmutnaeckuii ceppruc Yandex Datalens: Paborta ¢ mataceramu. Keiic ananm3a TaHHBIX OK 5
CamocrosiTejibHAsi padoTa 00y4arOUIUXCH:
Brinonaenue pedepara Ha Temy (110 BEIOODY): 5
- «CpencTBa aHaNM3a M BU3YAIN3AITUH JAHHBIX).
- «Buzyanu3ammisi JTaHHBIX.
Pazpgen 5. 12




AHaJIMTHKA U
BU3YAJIN3AIASI JTAHHBIX

Ha Python
Tema 5.1. TIpodeccrnoHaTbHO-OPUEHTHPOBAHHOE COJIEPIKaHUE OK 1
Beenenue B si3bIK 18 | Beenenue B si3bIk nNporpamMmupoBanus Python OK 4
NpOrpaMMHUpPOBAHHA WuTepakTiBHAs cpena mporpamMupoBanue Ha Python. BBox u BeBon nanubeix. @yukrmwm print(), input(). 2 OK 5
Python Tunel ganHbIX. MaremMaTHuecKre ONepaliy ¢ HEeJIbIMU U BEIIECTBEHHBIMH YHCIAMH
Tema 5.2. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COZIEPIKAHUE
OcHOBHbIE 19 | IlpakTnyeckoe 3aHATHe. OCHOBHBIE AJITOPUTMUYECKH e KOHCTPYKIUM Ha Python
AJIropuTMUYECKHUE [TonsTHE JIOTMYECKUX BBIpAXKEHUH W omepanuil. JIM3BIOHKIWSA, KOHBIOHKIWSA, OTpulaHue. Tabmuia
KOHcTpyKuuu Ha Python. uctuHHOCTH. [IpoBepka ycmoBus B Python. Cunrakcuc mHcTpykuumit if, if-else, if-elif-else. Peanmzarus OK 1
Padora co cnuckamu u OUKIAYeCKUX anropuTMoB B Python. ®@ynkmms range(). Cuntakcue 1mkina for, numkna while. Ilonrsitue OK 4
CJI0BapSIMH. AHAIMTHKA cnucka B Python. Co3nanue m cuuthiBanue cnuckoB. DyHKIMKM M MeToIbl cruckoB. [loHsiTue cioBapsi. 2 OK 5
naHHbIX Ha Python Ornuuus ciosapeit ot cnuckoB. Coznanue ciioBaps. Metozsl ciaoBapeil. [IpuMeHnenue cruckoB U clioBapei
B peanmbHBIX 3amavax. [loHsTHe maHHBIX, OonbmMX naHHbIX. HaGopwer manubix. [lmatdgopma Kaggle.
bubnuoreka Pandas. OOwexThl Series um DataFrame. [lonyuenue oOmieil uHdopmanumu o JaHHBIX.
WHyiexcalust 1o yCIoBHsSIM M U3MEHEHHE TAHHBIX B TAOIHUIIAX.
Tema 5.3. TIpodeccrnoHaTbHO-OPUESHTHPOBAHHOE COJIEPIKAHUE
AHaJIN3 JaHHBIX HA 20 | IpakTn4eckoe 3aHATHe. ONKMCaTeNbHAS CTATHCTHKA OK 1
NMPaKTHYeCKUX MpuMepax [lonsiTe CTATHCTHKM, OINHUCATEIbHOW cTaTUCTUKU. OnucaTelbHBId aHaMM3 JaHHBIX. OCHOBHBIC OK 4
OIucaTellbHbIe CTATUCTHYECKUE BEJIMYUHBI (4acToTa, cpejHee apupMeTHueckoe, MeAnaHa, Moja, pa3max, 2 OK 5
CTaH[IAPTHOE OTKJIOHEHHE). DyHKIUK onmucarebHON ctaTucTuku B Python Pandas. IIpakTrka BeramciacHus
OIMCATENBHBIX CTATUCTHUECKUX BeanurH B Python Pandas.
Tema 5.4. TIpodeccrnoHaTbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE
OcHoOBBI BU3yaJIH3alUA 21 | IpakTuueckoe 3ausaTHe. HccienoBanue u BU3yaau3anus JaHHbIX
JAHHBIX HeobxonumocTs BU3yanu3aluy JaHHBIX s aHanm3a. [loratue Hayunoi rpaduku. bubmmoreka Matplotlib.
[Tonsitue pucynka B Matplotlib. OcHoBHBIE Buabl TpaduKoB (TUCTOTPAMMBI, JUArpaMMbl pacCesHUs, OK'1
JMarpaMma pasmaxa, JMHeHHbIH rpayk, KpyroBas quarpaMma, TerioBbie KapThl). OCHOBHBIE TpaduuecKue 2 OK 4
koMaHael B Matplotlib. XapakrepucTuka OCHOBHBIX I3TalloB Mpollecca aHaiM3a JaHHBIX. [loAroToBKa OK 5
JNaHHbIX. MccnenmoBanwe W Bu3yaniu3anusi  JaHHBIX. [locTpoeHme — mpencka3arelibHOM — MOJIEIH.
Wuteprperanust pe3yiabTaToB aHanu3a. Peanu3anusi OCHOBHBIX 3TaloB IIpoliecca aHAIM3a JaHHBIX Ha
npuMepe Habopa JaHHBIX M3 MpodeccnoHAIBLHON chephl
CamocrosiTe1bHast padoTa 00y4aroIuXCs:
Brmonnenue pedepara Ha TeMy (TI0 BBIOOPY): 4
- «Busyanuszaiuu aHaTUTHIECKON HH(DOPMAIIHI.
- «CucreMa OnepaTUBHOTO aHAJIM3a JaHHBIXY.
Pasgen 6.
OCHOBBI HCKYCCTBEHHOI'0 15

HHTEJIJICKTa




Tema 6.1. [TpodeccroHaIbHO-OPUEHTHPOBAHHOE COJICPIKaHUE
HckyceTBeHHBIH 22 | UcKkycCTBEHHBIH HHTENIEKT OK 1
MHTEJUIEKT: IOHsATHE, CymHOCT TNOHATHSA “UCKYCCTBEHHBIH MHTEJIEKT , WCTOPHUS PA3BUTHS HCKYCCTBEHHOI'O HHTEIIEKTA, OK 4
cepbl npuMeHeHUs «cTa0BIi» HMCKYCCTBEHHBI HMHTEIUICKT, «CHJIBHBII» HCKYCCTBEHHBIH WHTEIUIEKT, cephl MPUMEHEHUS U OK 5
TICPCIIEKTHBBI Pa3BUTHSI HCKYCCTBEHHOTO MHTEIUICKTA
Tema 6.2. IIpodheccrnoHaTbHO-OPHEHTHPOBAHHOE COJICPKAHUC
MamuHHOe 00y4eHue: 23 | IIpakTH4yeckoe 3aHsiTHe. MalmIMHHOE 00y4eHHe
MOHAITHE, BUAbI. DTaIBI [TonsiTre ¥ BUIBI MAIIMHHOTO 00YYeHUsI; 00ydeHue ¢ yunresieM, o0ydeHue 0e3 yuuTess, 3aj1a4a Perpeccuy, OK 1
pa3paldoTKu MoJeau 3amada Kiaccu(puKaIyg, 3aada KIacTepru3anii, 0TO0p JaHHBIX IS MOAETH MAIIHHHOTO 00yYeHUs. DTaIlbl OK 4
MAIIMHHOTO 00y4YeHH. pa3paboTKH MOAETHM MAIIMHHOTO OOYYCHHS: OMpeNeNeHHe NeIH W 3amad (IeNb Kak MOJENb Pe3yibTaTa, OK 5
Budanorexun MaliMHHOTO OTIIMYMUS [EMH OT 3a/1a4, METPHUKH JJs OICHKH pe3ylbTara), cOOp W TMOATOTOBKA IAHHBIX, pa3padoTKa
00y4eHus MOJICNIA, TECTHPOBaHWE MOAETH (Bamumanus wMojenu). [IpoOreMbr mepeoOydeHus. bubmmorexn
MAIIMHHOTO 00yUYeHHUs
Tema 6.3. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COICPIKAHUE
JIuneiinas perpeccus. 24 | IIpakTH4yeckoe 3aHsATHe. JIMHeliHASI M JIOTMCTHYECKAs] perpeccus
Knaccndpuxanms. [lonatue AMHEHHON perpeccuu, 1eneBas QyHKINS, TUHEHHOE ypaBHEHHE, TOMOCKETACTHYHOCTh JAaHHBIX;
JlorucTuyeckas monoop Kod(pPUIMEHTOB IHHEHHOTO ypaBHeHHs. Co3maHue, oOydeHHE W OILEHKA MOICTH IJHHEHHON
perpeccus. /lepeBbs perpeccun. Hemmneitaple ¢ynkmum. Llenmn w 3amaunm  kmaccudpwmkamuu. [IpuMepsl pemieHus 3amad OK 1
pemrennii. CaydaiiHbIi KJ1accU(PUKaMy ¢ MOMOIIBIO HCKYCCTBEHHOTO MHTEIUIeKTa. JIMHEHHbIH Kiaccu(uKaTop, TMIIEPINIOCKOCTD, OK 4
jgec. Knacrepuzanus OwHapHas KiacCU(pUKAIHS, MYIbTUKIACCOBAas KIACCH(UKALMS; CO3MaHHWE, OOYYCHHE WM OICHKAa MOICIH OK 5
JIOTHCTUYECKOM perpeccuu. Marpuma ommOOK, METPUKHM KadecTBa JIOTMCTHUECKOW perpeccuu. [lepeso
peuienuii, atpuOyThl, dPEKTUBHOCTh pa3OMeHus, rryOMHa JepeBa, Wjesl allrfOpUTMa CIIy4ailHOTO Jieca,
MPUHIUI MyIpocTH TOdmbl. CIaydalHBIA JeCc s pemeHWs 3aJadd KIACCH(PUKAIMU W PErPecCHH.
Knacrepuzanusi, anroput™ Kk-cpeaHHMX, IICHTPOMI, PACCTOSIHME MEXAYy ToukamH. PerieHue 3amauu
KIIaCTepH3aLUH
Tema 6.4. TIpodeccrnoHaATBHO-OPUESHTHPOBAHHOE COJIEPIKAHUE
O0600menue u 25 | IIpakTu4yeckoe 3aHsATHe. O000LICHHME M CHCTEMATH3ALMSA OCHOBHBLIX NOHATHI 10 MAIIMHHOMY OK'1
CHCTEMATH3AL A 00y4eHN 10 OK 4
OCHOBHBIX ITOHATHIH 110 BrmmonHenne mpoekTHoi paboTel «Co3maHne CMHKBEHHOB M BH3YalbHOM KapThl 3HAHUHM MO MAIIMHHOMY OK 5
MAIIMHHOMY 00y4YeHUI0 00y4YEeHHIO»
Tema 6.5. TIpodeccrnoHaTbHO-OPUESHTHPOBAHHOE COJIEPIKAHUE
Pa3paborka mogenaun 26 | IIpakTuueckoe 3aHaTHe. Pa3paGoTka MoaeJH MAIIMHHOTO OOyYeHHs /IS pelleHHus] 3aqa4u OK 1
MALIHHHOIO 00y4eHus! KJIaccHpuKanuu OK 4
A5 pelieHns 3a1a9H Brmmonnenne mnpoektHoit pabora «Pa3paboTka Mojesnu MamIMHHOTO OOYYEHUs Ul pEIICHMs 33ja4d OK 5

KjIaccupukanuu

KJIacCU(UKAIIMN»: N3yYeHHe, aHalnu3 M IpeoOpa3oBaHHE AAaHHBIX; BBIOOP MOJeNnu, ee 00yueHHE.OLeHKa
KauecTBa padOThI MOJICNIN; Pa3padOTKa MPE3EHTAIMH; BBICTYIJICHUE

CamocTosiTe1bHAsI padoTa 00y4YaIOLIHXCH:
IToaroroBka mpe3eHTay Ha TeMy (TI0 BEIOODY):
- «OcHOBHBIC 33J]a4l NCKYCCTBEHHOTO MHTEILICKTa»




- «Mcropusi ¥ TEHIEHIMH Pa3BUTHsI HCKYCCTBEHHOI'O MHTEIIEKTa»

Paszpen 7.
OcHosbl 3D 12
MO/1eTHPOBAHHUS
Tema 7.1. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COIEpKaHNE
CucreMa TpexMepHOro 27 | Cucrema TpexmepHoro moaeauposanusa KOMITAC-3D LT OK'1
MO/1eJTHPOBAHUST CucremMbl aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAaHMs: HUCTOpHs, HazHaueHue, npumepbl. KOMITIAC - P OK 4
KOMIIAC-3D LT. OxHno KOMITInekc ABromaruzupoBanubix Cucrem. 3amyck cucrembl KOMITAC-3D. MuTepdetic cucrembl OK 5
JokymenTa
Tema 7.2. [TpodeccrnoHaIbHO-OPHUEHTHPOBAHHOE COJCPKAHIE
OcHOBHBIE IPHEMBI 28 | IIpakTu4yeckoe 3ansatne. [locTtpoenne reomeTpu4ecKuX NPUMUTHBOB
co31aHusA [TocTpoeHne reoMeTpUIecKiX MPUMHUTHBOB (OTPE3KOB, MPSIMOYTOJIBHUKOB, OKPY>KHOCTH). MHOTOTpaHHUKH OK 1
reOMETPHICCKHUX TEJ 1 TCJla BpallCHHA: BHUJbl MHOTIOI'PaHHUKOB, 3JIEMCHTHBI MHOT'OTpaHHUKA, NPUMEPBI T'€OMETPUUCCKUX TEII, OK 4
(MHOTrOrpaHHMKH, TeJja OTPaHMWYCHHBIX IUIOCKUMH TOBEPXHOCTSIMH, 3JIEMEHTHI TeNI BpalleHus (o4epkoBas oOpasyomias, OCh 2 OK 5
BpaleHus, 3CKHU3bI, BpaIICHHs, TIOBEPXHOCTh BpaIlleHHs, ocHOBaHNE). OCHOBHBIC MPHEMBI TOCTPOCHHUS MHOTOTPAaHHUKOB M TEJ
TPYNIbI TeOMeTPHYECKUX BpatieHus. [locrpoenue acknzoB. Co3laHne rpymibl FEOMETPUIECKUX TEl
TeNd)
Tema 7.3. [TpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJCPKAHNE
PepaktupoBanue 3 D 29 | IIpakTu4yeckoe 3ansarne. Coznanue 3 D mopneneit OK 1
mozaenaeii. Co3nanme 3 D CymiHocTh TOHATHS «PEJaKTHPOBAHUE», 337add PEAAKTHPOBAaHWS ACKHM30B, 3d Mojenel, OCHOBHBIC OK 4
Mozaesieil. OTceuenne crocoOrl penaktupoBanus 3 D moneneit. Co3nanue 3 D Mozeneit ¢ aeMeHTaMU 3aKpyTJIeHUs (CKPYTIICHUS) 2 OK 5
YacTH AeTAIH n dackamu. Cozmanne 3d Mozenell MO TIUIOCKOMY HYEpTEXY IOCPEACTBOM OIEPALUH  «BPALICHUS.
PacceueHne IeTaiy I0CKOCThIO
Tema 7.4. [TpodeccrnoHaIbHO-OPHUEHTHPOBAHHOE COACPKAHIE
Coszpanme 3d mopeneii 30 | HpakTuueckoe 3ansaTue. Coznanue 3 D moaeseii npocreiilinx 00beKTOB OK 1
NMPOCTeH X 00bEKTOB BremonHenne npoektHOH paboTel «Cozmanne aBTOpckux 3d Mopenei»: BBIOOp MPOCTEUMIAX OOBEKTOB OK 4
(OBITOBBIX, TEXHHYECKUX W CTPOUTENBHBIX) JUIS CO3JAaHUS MOJETH (CaMOCTOSATENBHO WM C IMOMOIIBIO 2 OK 5
npenojasareis); OOOCHOBaHME BBIOOpA, CO3/laHME MOJAEIH OOBEKTa, IOJrOTOBKA IPE3CHTALUH U
IIPEACTABIICHUE BBITTOJTHECHHOM MOACIIN
CamocrosiTejibHAsi padoTa 00y4arOUIUXCH: 4
Ioarorosuts pedpepat u npesenTanuio Ha Temy: « TpexmepHas rpaduxay»
Bcezo 3a 1 cemecmp: 90
Camocmoamenvnan paboma ooyyarouuxcs 30
U3 nux
meopemuueckoe 00yuenue 16
npakmuuecKue 3aHAmus 44
1 kypc, 2 cemecmp
Pasgen 8. 12

Pa3pa6oTka Bed-caiiTa ¢




HCNOJIb30BaHUEM
KOHCTpPYKTOpa Tuibaa

Tema 8.1.

[MpodeccroHaIbHO-OPUEHTUPOBAHHOE COIEPIKAHUE

Koncrpykrop Tunbaa 31 | Koncerpykrop Tuabaa OK'1
OOmmit 0630p. Bo3mokHOCTH KOHCTpyKTOpa. bubanoreka 6mokoB. I'padmueckuii pemnakrop Zero Block. P OK 4
[Manens ynpasieHus caiitamu. Beibop tapuda. Dxcropra koma. Cait: HacTpoiika JOMeHa, BBIOODP TTIaBHOM OK 5
CTpaHUIIbL, CTATUCTHKA, SHAeKC MeTpuKa, HacTpoiika HTTPS.
Tema 8.2. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COZIEPIKAHUE
Coznanue caiiTa. 32 | IlpakTnyeckoe 3anaTHe. Co3aaHue caiiTa
Co3nanue pa3jMYHbIX Cozmanue caiita. Hagamo pabortel. Hactpoiiku. pudt. [er. Co3znanuwe manok. Co3mxaHue CTpaHUIL. OK 1
BH/I0B CTPAHMUIIL. Cromcok crpanui. Pabota ¢ OTAENBbHBIMH CTpaHMIAMH (HACTpOMKa, NPENNpPOCMOTp, ITyOIHKarms, OK 4
Hacrpoiika riaBHoii penakTupoBanue, cruckn). Co3gaHue JPHAWHTA W3 CTaHAAPTHBIX OJIOKOB Ha BBIOpaHHYIO Temy. HyreBoit 2 OK 5
crpanunsl. CTangapTHbIe 0710k (co3/1aHne, TaHEeNIN HaBUTAIMH, JIOCTYIIHBIE SJIEMEHTHI). PaboTa ¢ TeKCcToM, H300paKEeHUSIMU 1 BUJICO
os10xu. ITanens
HABUT AN
Tema 8.3. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE OK 1
IpoexTHas padoTa ¢ 33 | IIpakTuueckoe 3ansaTie. Co3qaHue HHTepPHEeT-MarasuHa OK 4
HCIO0JIb30BaHHe [TpoekTHas pabota «Co3/1aHne HHTEPHET-Mara3nHay 2 OK 5
KOHCTpPYKTOpa Tuibaa
CamocrosiTe1bHast padoTa 00y4aroIUXCs:
[MoaroroBuTh pedepar U npe3eHTauuio Ha Temy: «Pa3zpaboTka BebO-caliTa ¢ HCIOJIB30BAHHEM KOHCTPYKTOpA 6
Tunbna»
Paszgen 9.
TexunoJiornu 15
NPoABUIKEeHUs Bed-caiiTa
B UnTepHeTe
Tema 9.1. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COZIEPIKAHUE OK 1
HNuTepHeT-MapKeTHHT 34 | NHTepHeT-MapKeTHHT OK 4
VHTepHEeT-MapKeTHHT: TIOHATHE, WHCTPYMEHThl VIHTepHEeT-MapKeTHHra, HCCICIOBAaHUE KaK 3JIEMEHT 2 OK 5
WHTEPHET-MapKeTHHra
Tema 9.2. IIpodheccrnoHaTbHO-OPHEHTHPOBAHHOE COJICPKAHUE
MeToasl NPOABUKEHHUS B 35 | IlpakTu4ueckoe 3ansitue. Metoasl npoaBukeHusi B UaTepHeTe OK 1
HNuTepuere. Pexnamuas banHepHas ¥ KOHTEKCTHas peKJiaMbl, peKjlaMa B pacChlIKax, pekiiamMa B 0Jorax, coo0IecTBax, ColnalbHbIX 2 OK 4
KaMIaHWUH B CETH ceTsX; BUPYCHBIM MapKeTHHI. [InaHupoBaHue M NpoBeJieHNEe PEeKJIaMHON KaMITaHHM - [TOCTaHOBKA ILeNei, OK'5
HNurepHer BBIOOp W/MITH pa3paboTKa HHCTPYMEHTOB, MECCEK, BRIOOD MIIOIMAI0K, OI0/DKET, OIICHKA I (PEKTUBHOCTH
Tema 9.3. ITpodeccnoHaaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE OK 1
Paziuynbie cniocodbl 36 | IpakTuyeckoe 3aHsTHE. PaszjMuHble c10CO0bI paGoThI ¢ KOJIUYECTBOM MOCeTUTe el 2 OK 4
PadoThI ¢ KOJIMYECTBOM CrocoObr  monmyueHHs Tpaduka: ompenelicHne TpaduKa, OCHOBHBIC CIIOCOOBI TONyuYeHHs Tpaduka, OK 5

noceruteei. [lonckoBas

ocobeHHoCcTH KOHTEeKCTHOU pexiiaMbl, SEO u SMO npoasmwkenus. Ontumusaiys KOHTeHTa Juist SIHAeKC,




ONTUMHU3ANM KOHTCHTA

| Rambler 1 Google, HHIEKCHPOBAHNUE CANTA IOMCKOBBIMH CHCTEMAMH

Tema 9.4. [TpodeccroHalIbHO-OPUEHTUPOBAHHOE COZIEPIKAHUE
IIpoexTHas padoTa 37 | lIpakTyeckoe 3ansTHe. IIpoekTHpOBaHNe peKkJIaMHOI kKamnanuu B UHTepHeTe OK'1
«IIpoexTHpoBanue [IpoextHast pabora «IIpoexkTmpoBaHmMe pekIaMHONW KaMmmaHuu B VHTepHeTe i KOHKPETHOU 2 OK 4
peKJIaMHO KAMIIAHUH B TIPOJTY KUK/ PEIICHUSI/ KOMITAHIH/OPTaHU3 AL OK 5
HurepHere»
CamocTosiTe1bHast padoTa 00y4yarouxcs:
[MoaroroBuTh pedepar u npeseHTauio Ha Temy: «CoBpeMeHHbIE MH()OPMAlMOHHBIE TEXHOJIOTUU MPOBIKEHUS 7
caiiToB B cet MIHTEpHET)
Paspen 10.
BBenenue B Beo- 16
Pa3pabdoTKy Ha sI3bIKe
JavaScript
Tema 10.1. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COICPIKAHUE
CHHTaKCHC U OCHOBHbIE 38 | IpakTuyeckoe 3aHsiTHe. CHHTAKCHC ¥ OCHOBHBIE MOHATHSI JavaScript OK 1
noHaTus JavaScript. Bripaxkenus, onepatopsl, mo6o4yHble () (PEKThI, HHCTPYKIMH, BBOA-BBIBOA. [loHATHE 00BEKTa M JIUTEpaia. 2 OK 4
YnpasieHue nakeramu u Oomonus cragmapra ECMAScript. Cucrema maketoB npm. Mannmanumzamus mnpoekrta. Co3manue daiina OK'5
3aBHCHUMOCTSIMHU package.json. JleBesmonepcKue 3aBUCHMOCTH
Tema 10.2. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COICPIKAHUE
Ilepemennnie u odaacTu 39 | IIpakTu4yeckoe 3ansitue. Ilepemennnie u o0gacTtu BUAMMOCTH. IIpUMHTHBHBIC U 00beKTHBIC THIIBI OK 1
BUAMMOCTH. JaHHBIX OK 4
IIpumMuTHBHBIE H OObsiBIICHHE TIEPEMEHHBIX. OJTal KOMIWIIIMKM W dtan  ucrnoiHeHus. Omubka ReferenceError u 2 OK 5
00beKTHbIE TUIBI BO30ykeHHe ucKiIodeHus. [Jo0anbHBIe TepeMeHHble. Buammocts Ha ypoBHe Onoka. CpaBHeHHE
JaHHBIX MIPUMHUTHBHBIX 3HAYCHUH
Tema 10.3. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUC
TypeScript n 40 | IIpakTHyeckoe 3anaTue. TypeScript u craTnyeckasi THIU3ANHA
cTaTH4YecKas THIU3aLus. Tunel nanubix. OObsIBICHUE ¢ aHHOTAIMEH THma. TpaHCIWIsIMs U 3armyck npoekta. OObsiBieHUe (B TOM
DYHKIHU KaK quciae ¢ aHHoTanMed) M BbI30B (yHKuui. CTpoka Kak MPUMUTHBHBIM TUN AaHHBIX. IlepeGop cTpoku c OK'1
CTPYKTYPHBIii 3JIeMeHT romonisio urepanuii for..of, ucmonp3zoBanue FOHMKoa B JavaScript. OTiauure OMHAPHBIX JAHHBIX OT CTPOK. P OK 4
CHeHApHUA U KaK THII [Tonck coBmaaeHnii ¢ peryyIsspHBIM BhIpaxkeHneM. CTpoka Kak MIPUMUATHBHBIN THIT JaHHBIX. [lepebop cTpoku OK 5
AaHHbIX. CTPOKH 1 ¢ nomotneto urepanuii for..of, ncrnonp3zosanue FOHmkona B JavaScript. Omimune OMHAPHBIX JAHHBIX OT
OMHapHBbIe JaHHbIe. cTpok. [Torck coBnaneHnii ¢ perysipHbIM BEIpaKeHUEM
Perynsipubie BbIpaskeHUs
Tema 10.4. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COIEpKaHNE OK'1
Yupasasiomue 41 | IlpakTHYecKkoe 3aHATHE. YNPaBJIAOLIMEe KOHCTPYKIUM. MacCUBBI M MHOXKeCTBA 2 OK 4
KOHCTPYKIHH VIMnepaTuBHBIM TMOAXOA K CO3JAHMI0 KOAAa MporpaMMbl. WHCTPYKIHMH Kak IPOTHBOIMOJIOXKHOCTD OK 5

BelpakeHuil.  TepHapublii  omepatrop w  umHCeTpykums  If.else.  LHukasr co  cuérumkowm,
MIPEAyCIOBUEM/TIOCTYCIIOBUEM, HWTEPAIIOHHBIE. MaccuBbl Kak HAOOpbl 3HAUCHMH pa3HBIX THIIOB,
JIONYCKAIONMX HTepanuio. 3ajaHue MmaccuBa JmTepaioM. Meroapl MaccuBoB, B ToM uucie forEach u




reduce. BzauMHble peoOpa3oBaHusi MacCHMBOB M CTpPOK. MHOXKecTBa Kak HAaOOPbI HE MOBTOPSIOLINXCS
3HaueHull. [lonyyeHre MHOYKECTBA U3 MacCUBa

Tema 10.5.
JlutepanbHbie 00beKTHI.
Hpororuns: u

[MpodeccroHaIbHO-OPUEHTUPOBAHHOE COIEPIKAHUE

42

[pakTunyeckoe 3ansaTue. JlurepanbHbie 00beKThl. MOAYJIH H TPAHCHHIALUSA
JlurepanbHble 0OBEKTHI KaK KOJJIEKIUH CBOMCTB M METOI0B. OTIMYHS TUTEPAILHBIX 00BEKTOB OT OJIOKOB U

KOHCTPYKTOPBI. MaccuBoB. JlocTyn k cBoiicTBaM 1 MetonaM. Mcrmonp3oBanne cepiiku this. Be3oB MeTo10B 0/1HOro 00BeKTa OK1
CBolicTBa M METOIBI. OTHOCHUTENBHO Jpyroro. [loctyn k mportotuny oObekTa. Co3maHne oObEKTa ¢ MOMOIIBI0 KOHCTPYKTOpA. P OK 4
Moayau n Monynu kak €IUHUIBI HE3aBUCUMOIO M30JIMPOBAHHOrO Kojaa. MMIOpT M 5KCIOPT U3 MOIYJIEH B CTUIE OK 5
TpaHcmuasiuusa. DOM ES2015. Mcnonp3oBaHre BOZMOKHOCTEHN MIAHUPYEMBIX CIEIYIONINX BEPCU cTaHaapTa — npeodpazoBaHue
koga ¢ momoripio Babel. Beenenne B Document Object Model — 00bekTHYIO MOAENs TOKYMEHTa BeO-
CTpaHHUIIBI
Tema 10.6. TIpodeccrnoHaATbHO-OPUESHTHPOBAHHOE COJIEPIKAHUE
IIpoexTHas padora. 43 | IlpakTHyeckoe 3aHATHE. CO3aHHE MPOCTEiIEro cepBepHOro Bed-NpuI0KeHUs OK'1
«Co3nanue npocreinmero [TpoekrtHast paboTa «Co3/1aHKe IPOCTEHILEr0 CEPBEPHOTO BEO-TIPUIIOKEHUS P OK 4
CepBEpPHOro Beo- OK 5
MPUIOKEHUS»
CamocTosiTeIbHAsI padoTa 00y4YaIOLIHUXCH: 4
[ToaroroBuTh pedepaT u mpe3eHTaIMIio Ha TeMy: «JavaScript B web-pa3zpaboTke»
Pazgen 11.
Brenenne B co3nanue
rpapuyecKux 17
H300paxeHuii ¢
nomoibio GIMP
Tema 11.1. [TpodeccrnoHaIbHO-OPHUEHTHPOBAHHOE COACPKAHIE
PacrpoBast u BeKTOpHasi 44 | PacTpoBasi M BeKTOPHAsA rpauka OK 1
rpaduxa. Popmarsl OTmuunst pacTpoBOil W BEKTOpHOW Tpaduku. Vcrmomp3oBaHHe pacTpoBOil TpadWKu [UIS XpaHECHUS OK 4
H300pakeHuit, ¢dororpaduii. Dopmarst PNG u JPEG. Konsepraius ¢ 11e1b10 CHUKEHHs 00bEMa N300paskeHNsT 2 OK 5
KOHBepTalus 1
ONTHMHU3ALMSA
Tema 11.2. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE OK 1
GIMP kak npoext GNU. | 45 | GIMP kak npoext GNU OK 4
Ycranoska GIMP GIMP kak mporpamma Ui pPa3iIWYHBIX OMNEPANMOHHBIX cHCTEM. OCOOCHHOCTH IIPOEKTAa B KauecTBE 2 OK 5
MIPEACTaBUTEsI Kilacca CBOOOHOr0 MPOrpaMMHOro oOecriedyeHus. Y CTaHOBKA Ha Pa3IMYHbIC MIaT(OPMEI
Tema 11.3. [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COIEpKaHNE
Hurepdeiic GIMP. 46 | IlpakTuyeckoe 3anATHe. UHTepdeiic GIMP OK 1
MHOr00KOHHBI peKuM, Wurepdeiic u Hactpoiika ero yacreif. OJHOOKOHHBI U MHOTOOKOHHBII PEXUM. YTpaBlIeHUE JUAIOTaMH. OK 4
CTBIKYeMBbIe JHAaJI0TH, OxHO cIT0EB M300pakeHUs 2 OK 5

OTHOOKOHHBI PEKHM.
Ciaon




Tema 11.4.

ITpodeccroHaIbHO-OPUSHTHPOBAHHOE COMICPIKaHNE

Pa3pemenne 47 | lpakTuyeckoe 3ansiTHe. Pa3penienue n3odpaxenust
H300pakeHus. Pazmepsl m300pakeHHs B THKceNax M TOHATHE paspemeHus u3o0paxkenus. IlpeoOpasoBanus:
Hapurauus, BBIPABHUBAHUE, IIEPEMEIICHUE, KaIpHUpPOBaHWE, BpAIllEHWE, HAKIOH, NepcreKkTuBa, 3D-mpeobpas3oBanue,
MacmTaGupoBaHue, TpaHcdopmanusi, npeoOpa3oBaHHE 110 TOUYKAM, 3€pKajio, NpeoOpa3oBaHHE 110 paMKe, HCKaKCHUS.
KaJpHpOBaHHe, Hcnonp3oBanue 3anuBKi. PUIBTPHL: Pa3MbITHE, YIYyUIIEHHE, NCKQKEHHS, CBET M TEHb, IIYM, BbIICICHHE
appunHbBIC KpaéB, aekopanus, npoekuus. Vcronb3oBaHWe BbIJIENCHUN asi pabOThl C OTJACIBHBIMH OOBEKTAMU B
npeodpa3oBaHus. coctaBe u300pakeHus. Bwiienenne koHTypoB. Co3paHue KOJUIaXeH MyTEM COETMHEHHS HECKOJIBKUX OK'1
3aauBKa, QUABTPHI U n3obpaxkenuii. ['papuueckue orodpaxenne od1acTu BelaeneHus. [Ipeodpa3zoBanne 1BeTa B H300paKEHNUN € P OK 4
HHCTPYMEHTBI NIOMOUIbIO IIpuMeHeHus Macku. [lonsTue rpaauenTa. IlnaBHble 1epexoibl OT OJHUX LIBETOB K APYTUM OK 5
pucoBanusi. Beinenenue.
Kontypsl.
KomOunupoBanue
u3o0paxenmii. brictpas
MacKa M npeodpasoBaHue
nsera. Cosnanune
TPaINeHTOB
Tema 11.5. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE
Co3nanue 48 | IpakTuueckoe 3ansiTHe. Co3TaHNe AHUMHPOBAHHOTO H300paxkenus B popmarte GIF OK'1
AHMMHPOBAHHOIO Hcrionp30BaHNe aHUMAIUH A7l HATJISIAHOTO TPEICTABICHHS TIPOIIECCOB C HECKOIBKUMH 3Tamamu. @opmar 2 OK 4
u3odpaxenust B popmare GIF. Orpannuenus GIF. Co3nanue usobpaxkenus B popmare GIF ¢ momompro GIMP OK 5
GIF
Tema 11.6. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COICPIKAHUE
IIpoexTHas padora 49 | IlpakTH4eckoe 3aHATHEe. Co3naHMe cepuu GaHHEPOB N1 rpaduyeckoro opopmieHus caita OK 1
«Co3nanue cepuu [IpoextHas padota «Co3nanue cepuu 6aHHEPOB I rpaduueckoro ohopMIIeHUS caiTay OK 4
0aHHepOB A5 2
OK'5
rpagpuyeckoro
oopmiieHns caiitay
CamocrosiTe1bHast padoTa 00y4arouXxcs: 5
[ToaroroBuTh pedepar u mpe3eHTaIHo Ha TeMy: «Bo3moxnocTH rpaduueckoro penakropa GIMP »
JK3aMeH 6
Bcezo 3a 2 cemecmp: 66
CamocmoamensHas paboma ooyuaroumuxcs 22
H3 nux
meopemuueckoe oo0yueHue 8
npakmuyecKue 3anamus 30
Hmozo: 144
M3 nux
meopemuueckoe ooyuenue 24
npaKmuyecKue 3aHAmuA 74
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3. YcioBus peaju3anuu NporpaMMbl y4e0OHOIr0 npeamMera

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
ol0ecrne4eHnIo

Peanuzaums gucuuiuiiHbel TpeOyeT Halnyusi y4eOHOM KOMIBbIOTEPHOM
nabopaTopuu UH()OPMATHKH.

O60opynoBaHNE KOMIBIOTEPHOU JTaO0OpaTOPHUU:

. M0CaJ0YHBIC MECTA 110 KOJIMYSCTBY 00YUArOIINXCS;

. pabodee MeCTo Mperno aBaTelIs;

. MapKepHas J0CKa;

. y4ueOHO-MeTOoInYecKoe oOecreueHue.

TexHu4yeckue cpeacTBa OOyICHHS:

. KOMIIBIOTEPHI TI0 KOJIMYECTBY 00YJarOIIHXCS;

. JIOKaJTbHAsI KOMIIBIOTEPHAS CETh M III00aJIbHas ceTh MIHTEepHET;

. JUIICH3UOHHOE  CHCTEMHOE WM MPHUKIAJHOEC  MPOTrPaMMHOE
obecrieueHue;

. JMIICH3UOHHOE aHTUBHPYCHOE MPOTrpaMMHOE 00eCIICUCHHE;

. JIMIICH3UOHHOE CIICIUATM3UPOBAHHOE MPOrPAMMHOE 00CCIICUCHUE;

. MYJIbTUMEIHAIPOCKTOP.

3.2. UudopmannoHHoe odecrevyeHre peaan3anuu NnporpamMmmbl
OcHogHble uCMOYHUKU:

l. OranecsiH, B. 0. Nudopmarmonnsie TEXHOJIOTUU B
npoeccHoHanbHOM ASATENBHOCTH : yUeOHUK s cTya. yupexaenuit CI1O / B. O.
OranecsiH, A. B. Kypunosa. — 2-e u3a., crep. — M.: U1 «Akanemus», 2018. — 224
c. — TekcT : HenmocpeICTBEHHBIM.

2. Muxeesa, E. B. NudopmanmonHsie TEXHOJIOTUU B
po(ecCUOHANBHOMN AeATENbHOCTH : YUeOHUK i cTy . yupexaenuii CI10 / E. B.
Muxeesa., O. U. Turosa. — 3-e u3n., crep. - M.: UL «Akagemus», 2019. —416 c. —
TeKkcT : HemoCpeACTBEHHBIN.

Humepnem-pecypcoi:

1. http://www.informika.ru/ -  Caiit =~ ['oCynapCTBEHHOrO0  Hay4HO-
HCCIIEI0BATEIBCKOTO MHCTUTYTA MH(QOPMALIMOHHBIX TEXHOJIOTHii u
TEJIEKOMMYHUKAIUH;

2. http://www.citforum.ru/ - IleaTp naGOpMaIMOHHBIX TEXHOJIOTHI;

3. http://www.5ballov.ru/ - OGpa3oBaTeabHBIN MOPTA;

4. http://www fio.ru/ - ®eaepanust aTepHeT-006pazoBanus;

5. http://www.tests.academy.ru/ - Tectei u3 ob6mactu WHOHOPMAITMOHHBIX
TEXHOJIOTHH;

6. http://www.codenet.ru/ - B¢cé nist mporpaMmucTa;

7. http://public.tsu.ru/~wawlasov/start.htm - B  nomomp  yuuremnto
UH(OPMATHUKY;

8. http://sciedu.city.ru/ - Hayka u obpazoBanue B Poccuu;

9. http://www.ed.gov.ru/ - Caiit MunucrepctBa oOpazoBaHus Poccuiickoii
denepaunu;



http://www.ed.gov.ru/
http://sciedu.city.ru/
http://public.tsu.ru/~wawlasov/start.htm
http://www.codenet.ru/
http://www.tests.academy.ru/
http://www.fio.ru/
http://www.5ballov.ru/
http://www.citforum.ru/
http://www.informika.ru/

10. http://iit.metodist.ru/ - JlabopaTtopust "HOOPMAITMOHHBIX TEXHOJIOTHIA;
11. http://schools.keldysh.ru/sch444/MUSEUM/ - BupTyanbHbIil My3ei

uH(POPMATHUKY;

12. http://www.otd.tstu.ru/directl/inph.html - Caiir, nDOCBSIEHHBIN
UH(}OPMATHKE;

13. http://www.inr.ac.ru/~info21/ . MexayHapoaHbII Hay4HO-
oOpa3oBaresbHbIN npoekT Poccuiickoit AkaneMun HayK;

14. http://www.morepc.ru/ - UupopmMaiimoHHO-CIIpaBOYHbIN MTOPTAaT;

15. http://www.ito.ru/ - TadopManiioHHbIe TEXHOJIOTUU B 00pa30BaHUU;

16. http://www.inftech.webservis.ru/ - Crarbu 10 HHGOPMAIMOHHBIM

TCXHOJIOTHAM.


http://www.inftech.webservis.ru/
http://www.ito.ru/
http://www.morepc.ru/
http://www.inr.ac.ru/~info21/
http://www.otd.tstu.ru/direct1/inph.html
http://schools.keldysh.ru/sch444/MUSEUM/
http://iit.metodist.ru/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O
HPEIAMETA

KoHTposb 1 olleHKa pe3yiabTaTOB OCBOEHUSI YUEOHOTO MpeaMeTa OCYIIECTBIISETCS
MpernojiaBareyieM B Mpolecce MPOBEACHUS YYEOHBIX M MPAKTUYECKUX 3aHITHM,
TEKYyLIEro W IMPOMEKYTOUYHOIO KOHTPOJIS.
4yepe3 AUCIHUIUIMHAPHBIE Pe3yJbTaThl, YCBOEHHBIC 3HAHWUSA U NPUOOPETEHHBIC
CTyJIEHTaMU yMEHUSI, HAIIPaBJICHHBIC HA ()OPMHUPOBAHUE OOIINX KOMIIETEHITUH.

KoHTpoib M OLEHKA pacKpbIBAIOTCS

Pasoen Pezyremam | Buo Dopmel u Buo oyenounozo | @opma Oyenka
w/unu bl 0C80€HUA | KOHMPOs Memoobl cpedcmea UHOUBUOYANLH | pe3yIbmamo
mema npocpammbol KOHMPOIsL 020 yuéma 8
* ycnesaemocm
u
Paznen 1 1,2 Texymmii TectupoBanue. Bonpocs! u YueOHbIi banbnas
Tewmnr 1.1 OK 1 YcTHbI / 3a7aHus ISt JKypHaJL. OIICHKa
-19 OK 4 [IUCbMEHHBIN MUCbMEHHOT0/Y 3HaHWUH U
OK 5 onpoc. CTHOTO Ompoca. YMEHUI
BrmonHenune TecTsl. (2-5)
MIPAaKTHYECKUX 3aganus s Jduxotomnde
pabor. MIPaKTHYECKUX CKasl OLIEHKa
paboT OK**
Paznen 2 1,2 Texymuii TectupoBanue. Bompocer u VYueOHbIit banbHas
Tewmsr 2.1 OK 1 Ycerasli / 3aMaHus IS KypHAI. OIIeHKa
-2.7 OK 4 [IUCbMEHHBIN MTUCBMEHHOT0/Y 3HaHWH U
OK 5 onpoc. CTHOTO Ompoca. YMEHUI
BrmomHenune TecTol. (2-5)
MPaKTHYECKUX 3aganus s Jduxotomnyue
pabor. MIPaKTHYECKUX CKasl OLICHKa
paboT OK**
Pazpen 3 1,2 Texymmii TectupoBanue. Bormpock! u Y4eOHslii banbhas
Tewmsr 3.1 OK 1 VYerHblit / 3aaHus IS KypHAI. OLIEHKa
-3.7 OK 4 MTHUCHMEHHBIN MTMCHBMEHHOT0/Y 3HAHUH H
OK 5 o1poc. CTHOI'O OIIpoca. YMEHUI
BrmomHenune TecTol. (2-5)
MPaKTHYECKUX 3ananus s Jduxotomnye
pabor. MIPaKTHYECKUX CKasl OLICHKa
paboT OK**
Paznen 4 1,2 Texymumi TectupoBaHnue. Bompocs! u YueOHbIi banpnas
Tewmsr 4.1 OK 1 VYerHbrit / 3alaHus IS KypHAI. OIIEHKa
—-43 OK 4 MTHUCHMEHHBIN MMUCHBMEHHOT0/Y 3HaHUH H
OK 5 orpoc. CTHOTO OIpoca. yMEHUN
Brmmonaenue Tectsr. (2-5)
MPaKTHYECKUX 3aganus s Jduxotomuye
pabor. MIPAKTUYECKUX CKasl OLICHKa
pabor OK**
Pazgen 5 1,2 Texyrmmii TectupoBanue. Bormpocsr u Y4eOHbIit banbHas
Temnr 5.1 OK 1 VYerHblit / 3aaHus I JKypHaI. OLICHKA
-55 OK 4 MTUCHMEHHBIN MMMCHBMEHHOTO0/Y 3HaHUH H
OK 5 orpoc. CTHOTO OIpoca. yMeHUl
Brmonuenue Tectsl. (2-5)
MPaKTHYECKUX 3ananus s Jduxotomude
pabor. MIPAKTUYECKUX CKasl OlLICHKa
pabor OK**
Paszmen 6 1,2 Texymmii TectupoBanue. Bompocsr u Y4eOHbIit Banpuas
Tewmsr 6.1 OK 1 YcrHblit / 3a7aHus JJIs JKypHaI. OlICHKA
- 6.6 OK 4 MIUCbMEHHBIN MMUCHBMEHHOTO0/Y 3HaHUN U




OK 5 omnpoc. CTHOT'0 OIpoca. YMEHUI
Brmonnenue TecTsl. (2-5)
MPaKTHYECKUX 3aganus s Jduxotomnde
pabor. MPaKTHYECKUX CKasl OLIEHKa
pabor OK**
Paznen 7 1,2 Texymmii TectupoBanue. Bonpocs! u VYueOHsIit banbnas
Tewmsr 7.1 OK 1 YcTHbli / 3a7aHus IS JKypHaJL. OLICHKA
-74 OK 4 [IUCbMEHHBIN MUCbMEHHOT0/Y 3HaHUU U
OK 5 onpoc. CTHOTO Ompoca. YMEHUI
Brmonnenune TecTsl. (2-5)
MPaKTHYECKUX 3aganus s Jduxotomnde
pabor. MIPAaKTHYECKUX CKasl OLICHKa
pabot OK**
Paznen 8 1,2 Texymmii TectupoBanue. Bonpocs! u YueOHbIi banbnas
Tewmnr 8.1 OK 1 YcTHbli / 3a7aHus ISt JKypHaJL. OIICHKa
-85 OK 4 MTUCHMEHHBIN MUCbMEHHOT0/Y 3HAHUH "
OK 5 onpoc. CTHOTO Ompoca. YMEHUI
BrmonHenune TecTsl. (2-5)
MIPAaKTHYECKNX 3aganus s Jduxotomnde
pabor. MIPaKTHYECKUX CKasl OLIEHKa
paboT OK**
Paznen 9 1,2 Texymuii TectupoBanue. Bonpocs! u VYueOHbIit banbHas
Tewmsr 9.1 OK 1 Yceraslii / 3aJaHus IS KypHAI. OIIeHKa
-94 OK 4 [IUCbMEHHBIN MUCbMEHHOT0/Y 3HaHWH U
OK 5 onpoc. CTHOTO Ompoca. YMEHUI
Brmomxenune TecTol. (2-5)
MPaKTHYECKUX 3aganus s Jduxotomnyue
pabor. MPAKTHUYECKUX CKasl OLICHKa
paboT OK**
Paznen 1,2 Texymmii TectupoBanue. Bompocs! u YueOHbIi banbHas
10 OK 1 VYerHblit / 3aaHus IS KypHAI. OLIEHKa
Tewmst OK 4 MTHUCHMEHHBIN MTMCBMEHHOT0/Y 3HAHUH H
10.1 - OK 5 o1poc. CTHOI'0 OIIpoca. YMEHUI
10.8 BrmomHenune TecTol. (2-5)
MPaKTHYECKUX 3ananus s Juxoromuye
pabor. MPAKTUYECKHUX CKasl OLICHKa
pabot OK**
Paznen 1,2 Texymumi TectupoBanue. Bompocs! u YueOHbIi banpnas
11 OK 1 VYerHbriit / 3alaHus IS KYpHAI. OIIEHKa
Tewmbr OK 4 MTHUCHMEHHBIN MMUCHBMEHHOT0/Y 3HAHUH H
11.1 - OK 5 o1poc. CTHOT'O OIIpoca. yMEHUN
11.10 Brmmonaenue Tectsr. (2-5)
MPAKTUYECKUX 3ananus s Juxoromuye
pabor. MIPAKTUYECKUX CKasl OLICHKa
pabor OK**
VIIy 1,2 [IpomexyTo | Dk3ameH Dk3aMeHaIMoOHH | Dk3ameHanuno | banbHas
OK 1 YHBIA bl€ 3aaHU HHas OLICHKA
OK 4 BEIOMOCTD, 3HAHWUN U
OK 5 y4eOHBII yMeHUl
KYpHAI, (2-5).
3a4ETHBIC Juxoromuue
KHWDKKA CKasl OlLICHKa
OK

Pezyromamor oceoernus npoepammer *
1 — 3HaHMA
2 - yMeHHud

Huxomomuueckasn oyenxa OK**: 1 — OK chopmuposansl; 0 — OK, He copmupoBanbl




OILEHKA OCBOEHUSA OBYYAIOIIUMUCH ITPOI'PAMMBI B YACTHU
JOCTU/KEHUSA IMYHOCTHBIX PE3YJIBTATOB

Kon

JIMYHOCTHBIX

pe3yJbTaToB Kpurepun JIP Metoabl H3MepeHHs

peaju3anuu nokasareJeit JIP

NMPOrpamMmbl

BOCIIUTAHUS
JlemoHcTpanus uHTEpeca K Oyayiiei mpodeccu; Omnpoc
[lonoxurenpHast AMHAMUKA B OpraHU3aluu AHKETUPOBAHUS
COOCTBEHHOM y4eOHO! NesTENbHOCTH 10 Konkypcot
pe3ysibTaTaM CaMOOILIEHKH, cCaMOaHalln3a u npodmacTepcTBa
KOPPEKIIUU €€ pe3yIbTaToB; TBopueckue 3aganus u
[IposiBieHne BHICOKONIPOPECCHOHATBHOM TPYIOBO | aHAIM3 WX BBITIOJTHEHUS
aKTUBHOCTH; TectupoBanus
VYyacTue B UCCIIeN0BATEIBCKON U TPOEKTHOM pa3INYHOro BUJA
pabore; NuauBunyanbHbIe

P 4 VYyacTtue B KOHKypcax npoheccuoHaIbHOTO oecenbl
MacTepCcTBa, OJUMIINAIaX 1Mo Ipodeccud,
BUKTOPUHAX, B IPEJAMETHBIX HEACIIAX;
KoHcTpykTHBHOE B3auMoieliCTBHE B yUeOHOM
KOJUIEKTHUBE/OpHTae;
[IposiBnenue KyabTyphl MOTpeOIeHUs
nH(pOpMaIK, yMEHUI 1 HABBIKOB TIOJIb30BAHUS
KOMITBIOTEPHON TEXHUKOH, HABBIKOB 0TOOpa U
KPUTHYECKOTO aHaji3a HH()OPMAIH, YMEHHS
OpPUEHTHPOBATHCS B HHPOPMAIIHOHHOM
IIPOCTPAHCTBE.
[IposiBeHUE 3KOIOrMUYECKON KYJIBTYPBI, AHKeTupOBaHUE
OEpEKHOTO OTHOIIEHHUS K POIHOM 3eMIIe, Ompocsl
npUpoaHbIM OoraTtcTBam Poccuu u mupa; becenpl
JIP 10 JleMOHCTpanysi yMEHHI U HaBBIKOB pa3yMHOIO Axnun

MIPUPOJONOIB30BaHMs, HETEPIUMOIr0 OTHOIICHUS K | YyacTue B
JEUCTBUSM, IPUHOCSIITAM BPE IKOJIOTHH. MEpPOIPUATHUSIX caiiTa
JleMoHCTpalus yMEeHUi U HaBbIKOB MHTEpHET CereBuuok.pd
0e30MacHOCTH




	4. Контроль и оценка результатов освоения Учебного предмета
	Дихотомическая оценка ОК**: 1 – ОК сформированы; 0 – ОК, не сформированы

