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3 JlaboparopHbie pabOTHI 16 16 4acoB
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5 W3 HUX B MHTEPAKTUBHOU (hopMme 20 20 9acoB
6 CamocrosTenbHas pabora 36 36 4acoB
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9 OO01mast TpyA0eMKOCTh 144 144 JacoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokot Ne 6 oT « 15 » 5 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCy/IapCTBEHHOT'0 00pa30oBaTebHOTO cTaHaapTa Beiciiero oopasosanus (OI'OC BO) no HampaBieHUIO
noarotoBku (cneruanbHocTH) 10.05.04 HHpOpManmoHHO-aHAIMUTUYECKHE CHUCTEMBl O€30MacHOCTH,
yreepxkaeHHoro 01.12.2016 roma, paccmoTtpena u ogodpena Ha 3acemannu kadeapst KUBDBC «  »
20 ropa, mpoTtokoi Ne

PazpaboTunku:
[Ipenomasatens kad. KUBOBC . C. Hukudopos
Houent kad. BUC A. C. Pomanos

3aBeayroniuii odecreuynBaromiei kad.
KNBE2BC A. A. lllenynanos

Pabouast mporpaMma JUCIUILIMHBI COTIIACOBaHa ¢ (PaKyJIbTETOM U BBITyCKaOIIeH Kadeapoi:

[exan ©b E. M. 1aBbiioBa
3aBenyronIuii BeITycKaromiei kad.

BUC P. B. MemepsikoB
OKCHepThl:

JHouent kad. KUBDBC A. A. Kones
Houent xad. BUC O. O. EBcrotun
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Hean TuCHUILITHHBI
OCHOBHOW TICJIBI0 M3YYCHHS JTUCIUIUIMHBI SBISCTCS (OPMHUPOBAHUE TEOPETUUYCCKUX U
MPAKTUYECKUX HABBIKOB IO pa3paboTKe HAIE)KHOTO, KauYeCTBEHHOTO MPOTPAMMHOIO OOECIECUCHUs C
MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH IPOrpaMMHUPOBAHMS, METOJOB M CPEICTB KOJUICKTHBHOM
pa3paboTKu.

1.2. 3agauy JUCHUILIMHBI
— 3agauM JUCHUILIMHBI: (OPMHUpPOBAHHWE U PaA3BUTHE TEOPETUUYECKUX 3HAHMA OCHOBHBIX
METOJIOB MPOTPAMMHPOBAHWS; MTOJIYICHUE MPAKTUISCKONM TIOJITOTOBKY B 00JaCTH BHIOOpA M IPUMECHEHUS
TEXHOJIOTHH MPOrPaMMHUPOBAHHMS JIJIS 3a/1a4 aBTOMATU3AIMK 00paOb0TKH HHPOPMAIIHIH.

2. MecTo aucuunianHbl B cTpykrype OIIOII
Hucunmumna «TexHonorun u meronsl nporpammupoBanus» (b1.b.11) otHocuTcst k Gnoky 1
(6a3oBas 4acTh).
[TpenmecTByOMMMH TUCIUIUITMHAME, (OPMHUPYIOLUIMMH HavyaJbHBIC 3HAHUS, SBISIOTCS: OCHOBBI
IIPOrpaMMUPOBAHUS.
[Tocneayromumu AUCUUIUIMHAMU ABIISAIOTCS: MeTobl onTuMu3anuu, [lpeauninoMuas npakTuka.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI

[Tponecc n3y4yeHHs TUCIUIUIMHBI HAIPABJICH Ha (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

— OIIK-4 crocoOHOCThIO MPUMEHATh B MPO(ECCHOHATBLHON ACSITCIBHOCTH S3BIKH M CHCTEMBbI
MPOrpaMMHUPOBAHUS, HMHCTPYMEHTAJIbHBIE CpPEJICTBAa pa3pabOTKM MPOrpaMMHOTO  oOecredeHus,
COBpCMeHHLIC METOABI U TEXHOJIOTHUN HpOI‘paMMI/IpOBaHI/Iﬂ;

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00 yUaIOLIUICS TOJKEH:

— 3HATb COBpeMeHHI)IG TEXHOJIOTUU W METOAbI HpOFpaMMI/IpOBaHI/Iﬂ; IIOKA3aTeJIn KadeCTBa
HpOFpaMMHOFO O6€CHC‘~ICHI/I$I; MECTOAOJOTHUHN U METOABI HpOGKTHpOBaHI/Iﬂ HpOFpaMMHOFO 06CCHCLIGHI/I$I;
METOABl TECTHUPOBAHHUS M OTJIAIKH TPOrPaMMHOIO  OOECIICUCHUsS; TPUHIMIIBI OpPTaHHU3aIluU
JOKYMEHTHUPOBaHUS Pa3pabOTKH, MpoIecca COMPOBOXKICHUS; OCHOBHBIC CTPYKTYPBI JAHHBIX M CIIOCOOBI
WX peaju3alli¥ Ha S3bIKE MPOTPAMMUPOBAHHUS, OCHOBHbIC KOMOWHATOPHBIE W TEOPETUKO-rpad)OBbIC
JITOPUTMBI, @ TAKXKe CIIOCcOObI UX 3(h(HEKTUBHON peann3alnnu 1 OIICHKH CI0KHOCTH.

— ymerb ¢opMupoBaTh TpeOOBaHHMA U pa3pabaThiBaTh BHEIIHHE CHEIUPUKALUN s
pa3pabaThiBaeMOr0 MPOTPAMMHOI0 OOECTeUeHHs; MIIaHUPOBATh Pa3pabOTKy CIOXKHOTO MPOTPaMMHOTO
o0OecrieueHus; MPOEKTUPOBAaTh CTPYKTYpPY M  apXUTEKTypy TMpOrpaMMHOIO  OOeCHedyeHHus ¢
WCIOJNB30BAHUEM COBPEMEHHBIX METOJIOJIOTMH W CPEACTB  aBTOMAaTH3allUM  MPOEKTUPOBAHUS
HpOFpaMMHOFO 06€CH€'-I€HI/I${; HpOBO}II/ITI) KOMIIJICKCHOEC TCCTI/IpOBaHI/Ie 158 0Tna)11<y HpOFpaMMHI)IX CHUCTEM,
MPOEKTUPOBATh U KOJUPOBATH AITOPUTMBI C COONIOACHHEM TpeOOBaHUN K KauyeCTBEHHOMY CTHIIIO
[IPOrpaMMHUPOBAHHUSI; PEAIN30BbIBATh OCHOBHBIE CTPYKTYPHI JAHHBIX U 0a30BbIE aJTOPUTMBI CPEACTBAMU
SI3BIKOB TIPOTPaMMUPOBAHUS; TIPOBOAUTE BBIOOP 3(h(PEeKTHUBHBIX CITOCOOOB peann3alliu CTPYKTYpP JaHHBIX
nu KOHKpCTHBIX aJIFOpI/ITMOB HpI/I pGHIGHI/II/I HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4, UCII0JIb30BaTh N3BCCTHBIC METO/bI
MPOrPaMMHUPOBAHUS U BO3MOKHOCTH 0a30BOTO SI3bIKA.

— BJAACTH HaBbIKAMHA pa3pa60TKI/1, I[OKYMGHTI/IpOBaHI/ISI, TGCTI/IpOBaHI/ISI nu OTJIaaKn
HpOFpaMMHOFO O6€CH€‘I€HI/I$I B COOTBCTCTBUHU C COBpeMeHHBIMI/I TCXHOJIOTUAMHU HW METOAAMHU
MIpOrpaMMHUpPOBAHUS; HaBBIKAMH pa3paboTku MpOrpaMMHOMN JIOKYMEHTAIUU; HaBBIKAMH
MIPOrpaMMHUPOBAHHUS C UCTIOJB30BaHUEM PPEKTUBHBIX peaTu3aluil CTPYKTYp AAHHBIX U aITOPUTMOB.

4. O0beM AUCHHMILVINHBI U BUJbI Y4eOHOH padoThl
OO6mass TpyOeMKOCTh IJUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHbIX €IUWHHUIBI U Ipe/ACTaBieHa B
tabmuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb TUCIUIINHBI

Bunel yueGHOIM nesTebHOCTH Bcero gacos CemecTtpsbl

4 cemectp
AynutopHbl€ 3aHATHS (BCETO) 72 72
Jlexumm 28 28
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[TpakTuueckue 3aHATHS 28 28
JlaboparopHbie pabOTHI 16 16
W3 HuX B MHTEpaKTUBHOU popme 20 20
CamocTtosTenpHas padora (Bcero) 36 36
OdopmieHue oTueToB 1O JJaOOpaTOPHBIM paboTam 4 4
[IpopaboTka JEeKIIMOHHOTO MaTepuaia 11 11
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSAM, CEMUHApaM 21 21
Bceero (6e3 sx3amena) 108 108
IToxaroroBka u criaya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTb, U 144 144
3audetHbie EnuHuIbI 4.0 4.0
5. Copep:xaHue AMCUHUILTHHBI
5.1. Pa3enbl AMCUMILIMHBI M BU/bI 3aHATHI
Pa3nensl AMCUMITIMHBI U BUBI 3aHATHI NpUBeeHbI B Tabmuie 5.1.
Tabnuna 5.1 — Pa3aesnbl IMCHUIUIMHBI U BUJIbI 3aHSITUH
Bcero
Ha3zBanus pa3nenoB AMCUUTUIAHBI Jlek., u Sl;llg a’Kq pggf.q p(;g%\:['q q(%ce(;B q}zgiﬁlgfg];r;;e
AK3aMeHa)
4 cemecTp
1 CtpykTypsl JaHHBIX 4 4 0 3 11 OIIK-4
2 JluHamMH4€ecKHe CTPYKTYPbI JTaHHBIX 4 6 8 4 22 OIIK-4
3 IlepeBbs 4 0 0 1 5 OIIK-4
4 Anroputmsl 4 6 0 4 14 OIIK-4
5 AnroputMmsl Ha rpagax 4 4 4 4 16 OIIK-4
6 AITOpUTMBI COPTUPOBKHU 2 2 4 4 12 OIIK-4
7 ANTOPUTMBI TIOUCKA 2 0 0 1 3 OIIK-4
8 TexHoJIOrMK MPOEKTUPOBAHUS U 4 6 0 4 14 OIIK-4
IPOTPaMMHUPOBAHUS
9 TectTupoBaHue NPOrpaMMHOIO 0 0 0 3 3 OIIK-4
obecrnieueHus
10 O0BEKTHO-OPUEHTHPOBAHHOTO 0 0 0 4 4 OIIK-4
noaxo K pazpadotke 1O
11 I'mbkue metoas! pazpadorku 10 0 0 0 4 4 OIIK-4
Htoro 3a cemecTp 28 28 16 36 108
HUroro 28 28 16 36 108
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5.2. Conep:xanue pa3iesioB JUCUMIIIMHBI (110 JEKIUSAM)

Coneprkanue pa3IesioB JUCITUIUIHH (I10 JICKITUSAM ) IPUBEICHO B Tabuiie 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (10 JICKITHSIM)

HasBanus pasnenos

Cogeprxkanue pa3iesioB AUCIUIUTHHBI (110
JICKITHSIM)

TpynoemMKocCTs,
q

dopMupyemble
KOMIIETCHIINH

4 cemecTtp

1 CTpyKTYpHhI TaHHBIX

THIIBI JaHHBIX C TIOCIIEI0BATEIbHBIM
pacrnpeiesieHueM: BEKTOPbI, MACCUBBI,
CTPOKH, CTEKH, JICKH, OUEPE]IH.

HUroro

OIIK-4

2 JlnHAaMHU4YEeCKHUe
CTPYKTYPHBI IaHHBIX

Turibl JaHHBIX C IPOU3BOJILHBIM CBA3aHHBIM
pacnpeielieHueM: OJJHOCBSI3HbIC CITHCKH,
JIBYCBSI3HBIC CITMCKH, IIMKITMYECKU CBSI3HBIC
CIMCKH, accolaTuBHbIC criucku. CTeK, JeK,
ouepens. [IpeacraBieHre MacCHBOM,
KOJIBIICBBIM MaccUBOM (Oydepom).

Hroro

OIIK-4

3 IepeBbs

JpeBoBUAHBIE CTPYKTYPHI TAHHBIX:
npeJcTaBieHue aepeBbeB B OBM.
bunapusie nepeBbsi. OCHOBHBIE OTI€paIuu ¢
OMHAPHBIMU JICPEBBIMH.- 00XO0/1, IOUCK,
BKJIIOUYEHUE (YJaJICHHE) HOBOTO y371a B
nepeBo. CuiibHO-BETBSIIMECS 1epeBbs, b-
JIEPEBBS

HUroro

OIIK-4

4 AITOopUTMBI

IlonsaTHEe anroput™Ma, METOIbI
IIPOEKTUPOBAHUS AITOPUTMOB, MOJENH
BBIYMCIICHUM, BPEMEHHBIE U EMKOCTHBIE
CJIO)KHOCTH aJITOPUTMOB.

Hroro

OIIK-4

5 ANropuTMBI Ha
rpadax

AnroputMmsl Ha rpadax. MamuHHoe
npencrasiaeHue rpagos. Ilouck B riayouny,
ITOUCK B IMpuHYy. [lepeBbs. [lonck
MOKpBbIBarOLIEro aAepesa. OnpeneneHue
yTel u KpaTyalmx nmyten B rpage.
DinepoBbl IyTH B rpade. AIrOpUTMEI
packpacku rpadoB.

Hroro

OIIK-4

6 ANropuTMBI
COPTUPOBKH

CopTHupoBKa BCTaBKaMu, COPTUPOBKA
BbIOOpOM, OOMEHHAasi COPTUPOBKA,
COPTHPOBKA CIUSHUEM, PACHPEACIIAIONINE
COPTHUPOBKH, KapMaHHAasi COPTUPOBKA,
MUpaMuaIbHast COPTHPOBKA, OMHApHAS
COPTHUPOBKA, BHEIIHUE COPTUPOBKHU.

Hroro

OIIK-4

7 AnropuTMBI TOMCKA

IIpocToii mouck, nepeBbs NOUCKa, HU(POBOIL
ITOUCK, XEIIMPOBAHHUE.

Hroro

OIIK-4
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8 TexHomoruu CpencTBa mpOeKTUPOBAHUS apXUTEKTYPHI U 4 OIIK-4
MPOCKTUPOBAHUS U CTPYKTYPBI, IPOCKTUPOBAHUE JIOTUKHU C
IPOrPaMMHUPOBAHHUS Y4eTOM HaJIe)KHOCTHU U 3aIIUIIEHHOCTH.
CASE-TexHOI0r1H, TEXHOJIOTHU
BUPTYaJIbHOTO MPOTrPAMMUPOBAHUS U
00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus. Texnosnorusa IDEFx .
YHUPHUIUPOBAHHBIN S3BIK MOJICITMPOBAHUS
UML.Moaenu peanu3auuy IporpaMMHBIX
cucteM. CTaTuyeckue MOJIENIN: CBOICTBa,
orepal, MHO)KECTBEHHOCTb, JICPEBbSI
HacyeoBaHus. [luHaMuueckue MoIeiu:
MOJIETTUPOBAHUE MOBECHUS MPOTPaMMHON
CUCTEMBI, TUarpaMMBbl CXEM COCTOSIHUH,
JarpamMmmbl AesITeIbHOCTH,
B3aUMOJIEICTBUS, COTPYAHUYECTBA,
nocneaoBareabHocTH. KoMmoHneHTHbIe
JUarpaMMel.

Hroro 4

Hroro 3a cemectp 28

5.3. Pa3znenbl AMCUMILUIMHBI M MEXKIMCUMILIHHAPHBIE CBSA3HU ¢ 00eceYnBAIOMMMU (MPeIbIyIMMM)
U o0ecnevynBaeMbIMHU (MOCJIETYIOIMMH) M CHUILTHHAMMA
Pa3nensl TUCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCneYnBAOIIMMU (MIPEABIAYIIUMU) U
obecrnieunBaeMbIMH (ITOCIICTYIOIINMH ) TUCIUTIIMHAMH TTPEICTAaBICHBI B TabIuIe 5.3.
Tabnuna 5.3 — Pa3nenbl IUCHUIUIMHBI U MeXKAUCIUILTHHAPHBIE CBSI3U

Ne pa3nenoB qaHHOM JUCHUIUIMHBIL, JJIs1 KOTOPHIX HEOOXOMMO H3y4YCeHUE
Haumenosanue 00ECIIeYNBAOIINX U 00SCTICYMBAEMBIX JTUCIUILTHH
TACIATUINH
1 2 3 4 5 6 7 8 9 10 11
[TpenmmecTByroMuUe TUCIUATIIHHBI
1 OcHOBEI + + +
IPOTPaMMHUPOBAHHUS
[Tocneayroniye AUCIUTIITMHBI
1 MeToabsl ONTUMHU3AIHH + + + + + + + + + + +
211 UILUIOMHAS
PCARUIIIOMHA. + + + + + + + + + +
NPaKTHUKa

5.4. CooTBercTBHE KOMIIETEHIU, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIIETEHIMH, (OPMHUPYEMBIX NpPU H3YYEHUM TUCHMIUIMHBL, U BUAOB 3aHATHH
npesicTaBjieHo B Tabmune 5.4.
Tabmuna 5.4 — CooTBercTBHE KOMIETEHLUH, (HOPMUPYEMbIX NpPU H3YYEHHHM JUCLUUIUIMHBL, U BHJIOB

3aHITUU
Bunaer 3angTnit
Komnerenmuu DOopMBbI KOHTPOJISI
Jlex. [Ipak. 3aH. JIab. pab. Cam. pa0.
OIIK-4 + + + + Jomarmuee 3amaaue, OT4eT
o nabopatropHoit padore,
Omnpoc Ha 3aHsaTHAX, TecT

6. UnTepakTUBHBIC METOABI M (POPMBI OPraHU3aANMH 00yYeHH S
TexHonornu HHTEPAKTUBHOTO 00YyUEHHUs MPH pa3HbIX (hopMax 3aHATHI npuBeAeHbI B TadnuIe 6.1.
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Tabnuna 6.1 — TexHOIOTMH HHTEPAKTUBHOT'O O0YUYEHHUS IPU PAa3HbIX (opMax 3aHITUN

HHTepakTUBHBIC HNHrepakTuBHBIE
WNHTepakTUBHBIC
MeTtosl MIPaKTUYECKHE 3aHATHSI, | TaOOpaTOpHbBIE 3aHATHUSA, Bcero, u
JeKIUH, U
q q
4 cemectp
Brictyniienue B ponu 8 8
o0ydJaromiero
IT-meToABI 4
[IpesenTanuu ¢ 8
HCII0JIb30BaHUEM
CJIAlIOB C
00CyXIeHUEM
Hroro 3a cemectp: 8 8 20
Utoro 8 8 20
7. JlabopaTopHbie padoThl
HanmenoBanwue mabopaTopHbIX paboT npuBeneHo B Tadmuue 7.1.
Ta6mmma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT
Tpynoemkocts, | Popmupyemsie
Ha3zBanus pa3genon HanmenoBanue 1abopaTopHBIX padboT pyA ’ PMHIPY
q KOMITETCHIIHT
4 cemecTp
2 JlnHaMHU4YeCKUe OIHOCBSI3HBIE CIIUCKU, IBYCBSI3HBIE CITUCKH, 8 OIIK-4
CTPYKTYPHBI IaHHBIX IUKJIMYECKH CBSI3HBIC CITUCKH,
accouuaTtuBHble criucku. CTek, ek, ouepeb.
Hroro
5 Anroput™msel Ha MamuHHoe npeacrasienue rpagos. [Touck B OIIK-4
rpadax IyOuHY, TIOMCK B IIIUPUHY.
Hroro
6 AAropUTMBI CoptupoBKa BCTaBKaMu, COPTUPOBKA OIIK-4
COPTHUPOBKH BBIOOpOM, OOMEHHAast COPTUPOBKA,
COpPTUPOBKA CIUSHUEM.
Hroro 4
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPHI)
HaumeHnoBaHme mpakTUYECKUX 3aHATHIA (CEMUHAPOB) pHUBEACHO B TaduIe 8.1.
Tabnuna 8.1 — HanmeHoBaHUe MPaKTUYECKUX 3aHITHI (CEMUHAPOB)
HaumenoBanue npaktudeckux 3auatuii | TpynoeMkoctsb, | @opMupyembie
Hassanwus paznenos
(cemuHapOB) q KOMITETCHITHH
4 cemecTtp
I CtpykTypsl JaHHBIX | THIBI JAaHHBIX € ITOCIIEIOBATEIBHBIM 4 OIIK-4
pacnpeeeHueM: BEKTOPbl, MACCUBHI,
CTPOKH, CTEKH, JIEKU, OUEPEIH.
Hroro 4
2 JIlnHAMU4YEeCKHUe Turnbl JaHHBIX C TPOU3BOJBHBIM CBS3aHHBIM OIIK-4
CTPYKTYPHBI TaHHBIX pacrpeneieHueM: OJJHOCBS3HBIEC CITHCKH,
JIBYCBSI3HBIE CIIUCKHU, IUKJINYECKH CBSI3HbBIE
7
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CIIUCKH, accolnaTuBHbIe cnucku. CTek, AexK,
ouepenb. [IpencraBinenne maccuBom,
KOJIBIIEBBIM MaccuBoM (Oydepom).

POrPaMMHUPOBAHHUS

Hroro 6
4 Anroputmbl Pa3zpaboTka anroputmMoB, opopmiecHue, 6 OIIK-4
OCHOBBI
Hroro
5 Anroput™mel Ha [Towuck B rimyOuHY, MOMCK B IIUPUHY. 4 OIIK-4
rpadax JepeBbst. [Tonck MOKpHIBAIOIIETO IepeBa.
Hroro 4
6 AropuT™MBbI OuHapHas COPTUPOBKA, BHEIITHUE OIIK-4
COPTHUPOBKHU COPTUPOBKH.
Utoro 2
8 TexHomoruu Case cpenicTBa MPOEKTUPOBAHUS CUCTEM. 6 OIIK-4
MPOCKTUPOBAHUS U Vroro 6

Hroro 3a cemecTp

28

9. CamocrosiTejibHasi padora

Bunast camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUpPYEMbIe KOMIIETEHIINU TIPEACTABICHBI B

Tabimue 9.1.

Tabmuua 9.1 — Buasl caMoCTOSTENNbHON Pa0OTHI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMITETSHITHH

Bunael camocrositensHol | TpynoemkocTts, | @Dopmupyembie
HasBanus pasznenos Py ’ pMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHIINH
4 cemecTp
1 CtpykTypsl IToaroroska k 2 OIIK-4 Jomainee 3aganue,
JTAHHBIX MPaKTUYECKUM 3aHATHSM, Ompoc Ha 3aHATHUAX
CEMHUHapaM
[TpopaboTka 1
JEKIIMOHHOIO MaTepuaia
Hroro 3
2 JlnHAMHUYeCKUe IToaroroBka k 1 OIIK-4 JlomalrHee 3agaHue,
CTPYKTYPHI IaHHBIX | TTPAKTUUYECKHUM 3aHSATHSM, Ompoc Ha 3aHATHUSX,
CeMHUHapaM Otuer no
nabopaTtopHoOi
[IpopaboTka 1 5 P Tp
abor T
JEKIIMOHHOIO MaTepuana pabote, 1ec
Odopmienue oTueToB 1O 2
n1abopaTopHbIM paboTam
Uroro 4
3 HepeBbs [IpopaboTtka OIIK-4 Ormpoc Ha 3aHATUAX
JEKIMOHHOI'0 MaTepuaia
Hroro
4 Anroputmsl IToxroroska k 3 OIIK-4 Jlomainee 3anaHue,
MPaKTUYECKUM 3aHATHSM, Ompoc Ha 3aHATHUSX,
ceMHHapam Tect
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[TpopaboTtka
JCKIIMOHHOTO MaTepuana

paspabotku [10

MPAKTUYCCKUM 3aHATUAM,
CCMHUHapam

[IpopaboTtka
JIEKIIMOHHOTO MaTepuania

Hroro
5 ANTOpUTMBI Ha ITonroroska k OIIK-4 JlomariHee 3ananue,
rpadax MPAKTUYECKUM 3aHSITHIM, Omnpoc Ha 3aHATHSIX,
CEMHHapam Otuer no
nmabopaTopHOH
[TpopaboTtka 5 patop
abore
JIEKIIMOHHOT'O MaTepuaia p
OdopmieHne 0T4eTOB MO
nabopaTopHbIM paboTam
Uroro
6 AJITOPUTMBI ITonroroska k OIIK-4 JlomariHee 3anaHue,
COPTUPOBKH MPAKTUYECKUM 3aHSITHIM, Omnpoc Ha 3aHATHSIX,
CEMHHapam Otuer no
nabopaTopHOH
[IpopaboTtka 5 patop
abore
JIEKIIMOHHOT'O MaTepuaia p
Odopmienue oTueToB 1o
nabopaToOpHBIM paboTam
Hroro
7 ANTrOpUTMBI [TpopaboTka OIIK-4 Onpoc Ha 3aHATUSAX
MOWCKA JIEKIIMOHHOT'O MaTepuaia
Htoro
8 TexHomorum IToxroroska x OIIK-4 JlomamHee 3agaHue,
MPOEKTUPOBAHUS U | TPAKTHUYECKUM 3aHSITHIM, Omnpoc Ha 3aHATHSIX,
POrPaMMHUPOBAHHUS | CEMUHAPAM Tect
[TpopaboTka
JIEKIIMOHHOT'O MaTepuaia
Hroro
9 TectupoBanue [ToaroroBka k OIIK-4 Homarraee 3agaHue,
MPOrPaMMHOTO MPAKTUYECKUM 3aHSITHIM, Omnpoc Ha 3aHATHSIX,
obecrieueHus CeMUHapam Tect
[TpopaboTka
JIEKIIMOHHOT'O MaTepuaia
Hroro
10 OGbekTHO- IToaroroBka k OIIK-4 JlomamHee 3amanue,
OPUEHTUPOBAHHOTO |MPAKTUYCCKUM 3aHATHSIM, Omnpoc Ha 3aHATHSIX,
MOJIXOJT K ceMHUHapam Tect
azpabotke [10
pasp [IpopaboTtka
JIEKIIMOHHOTO MaTepuania
Uroro
11 I'mbxue metonpr | IToaroroBka k OIIK-4 JlomamHee 3a1anue,

Onpoc Ha 3aHATHSIX
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Utoro 4
Htoro 3a cemectp 36
IToxroroska u cmaua 36 DK3aMeH
HK3aMeHa
Hroro 72
10. KypcoBoii npoekT / KypcoBasi padora
He npexgycmorpeno PYIL

11. PeliTuHIrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0 1M XCS

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Ta6mmma 11.1 — bayuibHBIC OIICHKH JIJIS1 2JIEMEHTOB KOHTPOJIS

N N MakcumanbHbIi
. MakcumanbHbIi MakcumanbHbIi
DneMeHTHl y4eOHOI 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yro KT ¢ | Gamn 3a nmepuon
NEeATEIbHOCTHU Mexny 2KT u na ceMecTp
Hauyana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemectp
JlomamrHee 3amaHue 22
Ornpoc Ha 3aHATUAX 12
Otuer no 1abopaTopHoOi 12 12 12 36
pabore
Htoro makcumyM 3a 24 24 22 70
nepuos
OK3aMeH 30
Hapacraromum urorom 24 48 70 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansioB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeacTaBieH B Tabmnuue 11.2.
Tabauna 11.2 — [lepecueT 6a/UI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
>90% oT MakcuMalbHOM cymMbl 6aiioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI OayutoB Ha maty KT 3
< 60% oT MakcuMalbHOM cyMMBbI OayutoB Ha gaty KT 2

11.3. Ilepecuet cymMMBbI 02J1U10B B TPAAULMOHHYI0 H MEKAYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPaJAULIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MpPEJICTaBIeH B Taliuie

11.3.

Tabmuua 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXKIYHAPOAHYIO OLIEHKY

Htorosas cymma 0aijios,
Onenka (I'OC) YYMUTBIBAET YCIENIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4YTEHO) 90 - 100 A (0TIHYHO)
85 -89 B (ouens xoporo)
4 (xopo1o) (3a4TeHO) 75-84 C (xopomo)
70-74
D (ynonerBoputeabHO)
3 (YIOBJIETBOPHUTEIHHO) 65 - 69
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(3auTeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBIIETBOPUTEIILHO) (HE

Huxe 60 6aiuios F (HeynoBIeTBOPUTEILHO
3a4TEHO) (eyn P )

12. Y4ueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE O0ecTeyeHHe TUCIHILTHHbI

12.1. OcHoBHasi MTEpPaTypa
1. Kpy3 P. JI. CtpykTypsl HaHHBIX W MPOEKTUpPOBaHUE MporpamMM. MockBa [DJIEKTPOHHBIM
pecypc]: BHWHOM. Jlaboparopuss 3Hamuid, 2014 1. , 765 <c¢. — Pexum pocryna:
https://ibooks.ru/reading.php?productid=350085 (nata oopamienus: 19.05.2018).

12.2. lonmoiHUTEIbHAS JJUTEPATYpPa

1. JluneB, Anekcedi BmamumupoBud. TeXHOJOTMHM NapauIeIbBHOTO MPOTPAMMHPOBAHUS IS
MIPOLIECCOPOB HOBBIX apxuTekTyp [Tekcrt] : yueOnuk mais By3oB / A. B. Jlunes, /[. K. boronenos, C. U.
bactpakos ; pen. B. I1. I'eprens ; Huwkeropoackuii rocynapctBennbiii yausepcuteT (Huwxauit HoBropon).
- M. : U3natensctBO MockoBckoro ynuepcutera, 2010. - 157 c. (nanuuue B Oubnuoreke TYCVYP - 26
9K3.)

2. Bupr, Huknayc. Anroputmsl u cTpykTypbl nanusix: Ilep. ¢ anrn./ Hukmnaye Bupt; Ilep. /1. b.
[TopmmBanos. - M.: Mup, 1989. - 360 c. (nanuuue B 6ubnuorexe TYCVYP - 43 3k3.)

3. Opnos C.A. TexHomoruu pa3pabOTKH MPOTPaMMHOTO obecredcHus. Pa3paboTka CII0KHBIX
MIPOrpaMMHBIX cucTeM : YuebHoe nocobue s By3oB / Cepreir Anekcanaposuy Opinos. - CII6. : Tutep,
2002. - 464 c. : wi. - (YueOHuk u1st By30B). (Hanmaue B oubamoreke TYCYP - 25 9k3.)

4. OpunnoB HM.O. IlpodeccuonanbHoe mporpammupoBanue. Cucremusiii noaxon / M. O.
OnuHIOB. - 2-¢ u3., nepepad. u gom. - CII6. : BXB-Ilerepoypr, 2004. - 610 ¢ (Hammure B OuOIMOTEKE
TYCVYP - 30 3k3.)

12.3. YueOHO-MeTOAMYECKHE MTOCOOU A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA
1. [HaseimoBa E.M. Meroauueckue yka3zaHusi K INPAKTHUYECKUM 3aHATHSIM U CaMOCTOSITEJIbHON
paboTel 1o guctuiuinHe «TeXHOJOrMM W MeTonbl mporpammupoBanusy. s cnenuanbHOocTH 090303
KommiekcHoe  oOecnieueHne  MHGOPMAIMOHHON  O€30MaCHOCTH  aBTOMATH3HPOBAHHBIX ~ CHCTEM.

OnexTpoHHBIM  pecypc. Pexum  pocryma  [OnexTpoHHBIM  pecypc]: —  Pexum  gocryma:
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp 0.pdf (mata oOpalleHus:
19.05.2018).

2. Mertoapl TPOrpaMMHPOBAHUS @ METOAWYECKHE YKa3aHWsl ISl CTYICHTOB CHEIHaIbHOCTH
090105 / P. B. MemepsikoB ; denepanbHoe areHTCTBO MO 00pa3zoBaHUI0, TOMCKHI roCyaapCTBEHHBIH
YHUBEPCUTET CUCTEM YIPaBIEHUS U paguo’eKTpoHHku, Kadenpa komiuiekcHOW HHQOpMaMOHHON
0€30MacHOCTH 3JEKTPOHHO-BBIUUCIUTENBHBIX cucTeM. - Tomck : TYCVYP, 2005 - Y. 1. - Tomck : TYCVYP,
2005. - 273 c. : . - bubmumorp.: ¢. 265-266. (Hanuuue B 6udnroreke TYCVYP - 79 5k3.)

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOHSI AJIsl JIML C OTPAHNYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJIN/I0B

Y4eOHO-MeTOANYECKHE MaTepUalIbl JIJIsl CAMOCTOATEILHOW U ayIUTOPHON pabOoThl 00ydaromuXxcst
U3 YMCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAINUJIOB IPEAOCTABISAIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbsI U BOCIPUATHUS HHPOPMAIUH.

JL1st M1 ¢ HAapyIIeHUsIMHU 3PeHust:

— B (hopMe FIIEKTPOHHOT'O JOKYMEHTA;

- B [I€YaTHOH popMe YBETUUEHHBIM LIPUPTOM.

JLst i1 ¢ HApYIIEeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JL1s1 1M1 ¢ HApYIIEeHUSIMU ONIOPHO-ABUIATEJILHOTO aNnapara:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.
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12.4. IIpo¢eccuonanbHble 0a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI
1. HaumonansHbIH OTKPBITEIH HHCTUTYT « MHTYUT» — intuit.ru.
2. Jloxymenranus si3bika C++ — http://devdocs.io/cpp/

13. MarepuaJibHO-TeXHHYECKOe o0ecriedeHne TMCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
o0ecrneuenue

13.1. O0uue TpeOGOBAHUA K MATEPHATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYyeHH 10
AUCHUILIUHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jis1 JJeKIIHOHHbIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATHI JICKHMOHHOI'O THIIA, I'PYIIIOBBIX W MHIAWBUAYAJIbHBIX KOHCYHBTaHHﬁ,
TEKYILEro KOHTPOJISI U MPOMEKYTOUHON aTTeCTallMM UCHOJIb3yeTCsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HmeroTcss A€MOHCTpaLlMOHHOE 00OpyJOBaHHME U Yy4eOHO-HarjsiHble MocoOus, olecrnedynBaronue
TEMATUUYCCKUEC NIUTIOCTPAILUHU I10 JICKHUOHHBIM pa3JicjiaM JUCIUILIAHBI.

13.1.2. MaTepuajbHO-TeXHHYECKOE 1 MPOrpaMMHOe ofecrneyeHne IJisl MPAKTHYECKHUX 3aHATHH
Jlaboparopus MporpaMMHO-AIIIAPaTHBIX CPEICTB oOecredeHusI HH(POPMAIIMOHHOW OE30IMaCHOCTH
yueOHasi ayAuTOpus AJS MPOBENEHUS 3aHATHI MPaKTHUUECKOTO TUMA, yuyeOHas ayauTopus Ul
MIPOBEICHUS 3aHATUH JIAOOPATOPHOTO THUTIA

634045, Tomckas obnacts, r. Tomck, yi. Kpacnoapmeiickas, a. 146, 405 ayn.

Onucanue uMeromerocsi 000py10BaHus:

- Komnbroteps! kiacca He Hike M/B ASUSTeK S-775 P5B 1965 / Core 2 Duo E6300 / DDR-11
DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate (15 miT.);

- KomrmekT cnenuanuzupoBanHoi yueOHo# meben;

- PaGouee mecto npenogaBares.

[TporpammHoe obecrieueHue:

— Microsoft Windows 7 Pro

— Visual Studio

Aynuropus HHQOPMATHUKH, TEXHOJIOTHI U METOJIOB MPOTrpaMMHUPOBAHUS
yueOHasi ayJuTOpUsl JUIsl TPOBEICHHS 3aHATUH JIEKIIMOHHOTO THUIA, yueOHas ayquTopus s
IMPOBCACHUA 3aHSATUN MPAKTUYCCKOr'0 TUIIA, TIOMCHICHUEC JIA KYpPpCOBOT'O IIPOCKTUPOBAHUSA (BBIHOJ'IHGHI/ISI
KYpPCOBBIX pa0oT), MOMEIICHHE JJIsi CAMOCTOSITEILHON paOOThI
634045, Tomckas obmacTs, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 408 ay.
Onucanne UMEIoIEerocst 000pyI0BaHUS:
- HWurepaktuBHas gocka IQBoard 78" ¢ I1O Activinspire;
- IIpoexTop ViewSonic PJD5154 DLP;
- Kommneroreps ki1acca e Hmke M/B ASUS P5LD2 1945P / AMD A8 3.33 GHz / DDR-III
DIMM 4096 Mb / Radeon R7 / 1 Gb Seagate (10 mir.);
- Kowmmiexr cnenuanu3upoBaHHON yueOHON Mebeny;
- PabGouee mecto
MperoaaBaTers.
[TporpammHoOe obecriedeHue:
— Microsoft Windows 10
— Visual Studio
— Yue6Hoe cereBoe [10: Redmine, Putty
— Ooyuaromree I10: Visual studio, Git-bash

Aynuropus UHTEepHET-TEXHONOTHI U MHGOPMAITMOHHO-aHAIMTUYECKON AESITETbHOCTH

yueOHas ayIuTOpHs JJIsl MPOBENCHHs 3aHATUH JIEKIIMOHHOTO THMA, ydeOHas ayauTopus JUIs
MPOBEJCHUS 3aHATHM NPAKTHYECKOro Tuma, YydeOHas ayauTopusl Uil TPOBENCHHUS 3aHITHH
71a00paTOPHOTO THIIA

634045, Tomckas ob6nacts, r. Tomck, yn. Kpacnoapmeiickas, a. 146, 402 ayn.
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Onucanue UMEIoIIEerocss 000pYA0BaHUS:

- DKpaH pa3IBH>KHOM;

- MynsTumeauiinelii mpoextop View Sonic PID5154 DLP;

- Kommerotepsr AMD A8-5600K/ ASUS A88XM-A/ DDR3 4 Gh/ WD5000AAKX 500 Gb (15
IIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebemnu;

- Pabouee mecto npenopasarens.

[IporpammHoe obecrieueHue:

— Microsoft Windows 10

— Visual Studio

13.1.3. MaTepuaibHO-TeXHUYECKOE M POrpaMMHoOe odecriedyeHue sl JJa0opaToOpHbIX padoT
Jlaboparopus mporpaMMHO-aIMIapaTHBIX CPEACTB obecredeHust HHPOPMAIIMOHHOW 0€30MacHOCTH
yueOHasi ayAuTOpus AJIsl MPOBENCHHUs 3aHATHI NMPAKTHUYECKOro TUIA, yuyeOHas ayIuTopus s
MIPOBEJICHUS 3aHATUH JIA0OPATOPHOTO TUTIA

634045, Tomckas ob6nacts, . Tomck, yin. Kpacnoapmeiickas, a. 146, 405 ayn.

Onucanue uMeromerocss 000py10BaHus:

- Komnbroteps! kiacca He Hivke M/B ASUSTeK S-775 P5B 1965 / Core 2 Duo E6300 / DDR-11
DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate (15 miT.);

- KommekT cnenuanuzupoBanHoi yueOHo# meben;

- PaGouee mecto npemnoaaBaress.

[TporpamMmmHOe obecrieueHue:

— Microsoft Windows 7 Pro

— Visual Studio

Aynutopust UHTepHET-TeXHOIOTUI 1 MHPOPMALMOHHO-aHAIUTHYECKON JAeSITeIbHOCTH

yueOHasi aynuTopus JUIsl IPOBEIACHUS 3aHATUN JIEKUMOHHOIO THUIIA, yuyeOHas ayJuTOpHUs JUIs
IIPOBE/ICHUSl 3aHATUM NPAKTUYECKOTO THMA, YydeOHas ayAuTOpUs M IpPOBEACHUS 3aHATUH
1abopaToOpHOTO THIA

634045, Tomckas obnacts, I. ToMmck, yin. Kpacnoapmeiickas, a. 146, 402 ayn.

Onucanne uMeromerocs 000py10BaHus:

- DKpaH pa3BUKHON;

- Mynetumeauitasiii npoextop View Sonic PJD5154 DLP;

- Komnsrorepsr AMD A8-5600K/ ASUS A88XM-A/ DDR3 4 Gh/ WD5000AAKX 500 Gb (15

- Komnniext cnienmanuzupoBanHoi ydeOHOU Mebenu;
- Pabouee mecTo mpemnogaBates.

[TporpammMHoe oOecrieueHue:

— Microsoft Windows 10

— Visual Studio

Aynuropust MOIETUPOBAHUS, IPOSKTUPOBAHUS U IKCIUTyaTallud WH()OPMALIMOHHBIX U
AHAJTMTHYECKUX CHCTEM

yueOHasi ayAuTOpus AJsl MPOBENCHUs 3aHATHI MPAaKTHUYECKOTO THUIMA, yueOHas ayIuTOpHus IS
MIPOBEACHUS 3aHITHI J1aOOpaTOPHOTO THUITA

634045, Tomckas obnacts, r. Tomck, yi. Kpacnoapmeiickas, a. 146, 407 ayn.

Ornrcanre UMEIOIIEToCs 000Py1I0BaHMUS:

- Kommeroteps! kinacca He Huke: miara Gigabyte GA-H55M-S2mATX/ Intel Original Soc-1156
Core i3 3.06 GHz/ DDR III Kingston CL9 (2 mr.) mo 2048 Mb/ SATA-II 250Gb Hitachi / 1024 Mb
GeForse GT240 PCI-E (6 mt.);

- KommutexT cnenmann3upoBaHHoO# yaeOHOM MeOemnu;

- PaGouee mecto npemnoaaBaress.

[IporpammHuoe obecrieueHue:

— Microsoft Windows 7 Pro
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— Visual Studio

13.1.4. MaTepuaibHO-TeXHHMYECKOE U POrPpaMMHOe oOecriedeHue JJIsi CAMOCTOSTeIbHOH PadoThl
st caMOCTOSITEIBHOW pabOThl MCIOJB3YIOTCS yueOHBbIE ayIUTOPUH (KOMITBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsacth, T. ToMck, JIennna npocmnekr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuna, 1. 47, 126 ayn.;
- 634034, Tomckas obisactb, r. Tomck, Bepuinnuna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meOerb;

- komnbroTepsl kinacca He Hke IIDBM INTEL Celeron D336 2.81T. - 5 mrt.;

- KOMIBIOTEpPHI MOJKIIOYECHBI K ceTH «/HTepHeT» W 00ecnednBaloT JOCTYH B JJIEKTPOHHYIO
nH()OPMAIMOHHO-00pa30BaTEeILHYIO Cpely YHHBEPCUTETA.

[lepedens mporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne JUCUMIIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMU
BO3MO’KHOCTSIMHU 3/10POBbSI H HHBAJIH/I0B

OcBocHME TUCLUIUIMHBI JUMLAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10pPOBbS M WHBaJIUJaMU
OCYIIECTBISIETCS C MCIIOJIb30BaHUEM CPECTB 00yUEHUS OOIIEro U CEeHaIbHOTO Ha3HAYCHHUS.

[Tpu 3aHATHAX ¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMM CJYyXa IPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCWJIMBAIOLLIEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEACTB U JAPYrUX TEXHUYECKUX CpPEICTB
npuema/mepenaun yueOHoil umHpopManuu B AOCTYMHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IMpEroiaBaHUs
U1 00y4aroUMXcs C MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIMOHHON CUCTEMBbl. YueOHas ayIquTopus, B
KOTOpOHM 3aHUMaroTCs O0Oydaroluecs ¢ HapylIeHHEeM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayJIMOTEXHUKOM, BUJEOTEXHUKOU, IIEKTPOHHON JOCKOM, MYJIbTUMEIUWHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHHUSIMH IIPEYCMOTPEHO HCIIOJIb30BaHKE B
JEKUMOHHBIX U Y4YEOHBIX ayJIUTOPHUSAX BO3MOXKHOCTH IPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WIM claiila Ha JSKpaHe) INpH IOMOIIM BUACOYBEIMUYUTENCH Uil KOM(OPTHOTrO
IPOCMOTpa.

[Ipu 3aHATHSX ¢ OOyyarOIIMMHUCS € HApPYWIEHUMSIMH ONOPHO-ABUIaTeJIbHOI0 anmnapara
HCIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPOMCTBA BBOJa MHGOpPMAlMU MU ApPyrue TEXHUYECKUE CPE/ICTBa
npuema/mepenaun yueOHoil MHpopManuM B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbl OOydeHHUs s
JIIOJIEH ¢ MHBAJIMHOCTBIO.

14. O].[eHO'-IHLIe MaTepuajJabl U METOAUYCCKUE PCKOMECHIAIUHA 110 OpraHu3aluu U3y4YCHU S
AUCHHUIIJIMHbI

14.1. ConepkaHue OLEHOYHBIX MATEPHUAJIOB U METOANYECKHE PEKOMEeHIalluU
Jlnst olileHKH cTeneHdu cHOpMHPOBAHHOCTH U YPOBHS OCBOCHHS 3aKPEIJICHHBIX 32 IUCIUTUITMHON
KOMITETEHIIMI HCTIOB3YIOTCS OIIEHOYHBIE MaTepHaIbl B COCTABE:

14.1.1. TecToBBIE 3a0aHUA
1. [TocnenoBaTenbHOCTh ITANOB TPOTPAMMHUPOBAHUS
- KOMITHJIMPOBAHUE, KOMITOHOBKA, OTJIaIKa
- KOMIIOHOBKA, OTJIaJIKa, KOMITIJINPOBAHUE
- OTJIagka, KOMHHJ’H/IpOBaHI/Ie, KOMIIOHOBKA
- KOMITUJIMPOBAHUE, OTNIAJKa, KOMIIOHOBKA
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2. lHCTpyMEHTaIbHBIE CPENICTBA IPOTPAMMHUPOBAHUS:

- KOMIIWIATOPBI, HHTEPIIPETATOPbI

- CYB/] (cucremsl ynpaBieHus: 6a3aMu JaHHBIX )

- BIOS (6a3o0Bast cucteMa BBOJ1a-BBIBO/IA)

- OC (omepaluoOHHbIE CHCTEMBbI)

3. Meroapl mporpammupoBanus (ykaxkute HE BepHbIi 0TBET):
- JIOTUYECKOE

- CTPYKTYpHOE

- MOZYJIbHOE

4. Yro onpenensieT BEIOOP sI3bIKa IPOrpaMMHUPOBAHUS:

- 00J1aCTh MPUITIOKEHUS

- 3HaHUE SI3bIKa

- HUINYHE JONOJHUTEIBHBIX ONOINOTEK

5. B uem 3akirouaeTcs ONTUMU3ALMS YCIOBHBIX BBIPAXKEHUI:
- B I3MEHEHUHU NOPSAJIKA CIIEJOBAHMSI 3JIEMEHTOB BbIPAXKECHUS
- B UCIIOJIb30BAaHUM NTPOCTHIX JOTMYECKHX BbIPaKEHHM

- B UCII0JIb30BAHUH CJIOXKHBIX JIOTUYECKUX BBIPAKEHUI

- B ucnois3oBanuu onepanuiit AND, OR u NOT

6. DTar, 3aHUMAOIINI HauOoJIbIIee BpeMs, B )KU3HEHHOM IHKJIC TIPOTPAMMBI:
- COIIPOBOXK/ICHHE

- IPOEKTUPOBAHUE

- TECTUPOBaHHE

- IPOrpaMMUpPOBaHUE

7. Dtan, 3aHUMAOLIMI HaubosblIee BpeMs, IIpu pa3paboTKe MPOrpaMMbl:
- TECTUPOBAaHUE

- COIIPOBOXK/ICHHE

- IPOEKTUPOBAHUE

- (hopmynupoBka TpeGoBaHMit

8. IlepBbIii 3Tan B )KM3HEHHOM LIUKJIE IPOTPaMMBbl:

- (hopmynupoBanue TpedboBaHU

- aBTOHOMHOE TECTUPOBAHUE

- aHaNM3 TpeOOBaHMIt

9. OauH 13 HEOOSI3aTENbHBIX ATANOB KU3HEHHOTO LIMKJIA IPOrPaMMBbI:
- ONITUMU3AIUS

- IPOEKTUPOBAHUE

- TECTUPOBaHUE

- IPOTrPaMMUPOBaHUE

10. CaMblif JUIMTENBHBIN 3Tall B )KU3HEHHOM IMKJIE IPOTPAMMBI:
- SKCILTyaTanus

- U3y4eHHe MpeIMETHOI obaacTu

- IPOTrPaMMUPOBaHUE

- TECTUPOBAaHUE

11. Koraa npuctynaroT K TECTUPOBAHUIO MPOIPAMMBI:

- KOTJla Mporpamma y>ke 3aKoH4eHa

- [I0CJIe TIOCTaHOBKH 33]1a41

- Ha 9Tare MPOeKTUPOBAHUS

- IIOCJI€ COCTaBIIEHUS CelMPUKAIII

12. TectupoBaHue ObIBAET:

- aBTOHOMHO€E

- UHCTPYMEHTAJIbHOE

- BU3yaJbHOE

- AITOPUTMUYECKOE

13. TectupoBanue ObIBaET:

- KOMIIJIEKCHOE
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- HHCTPYMEHTAIbHOE

- BU3yaJbHOE

- aJITOPUTMUYECKOE

14. [Ipu KOMIIJIEKCHOM TECTUPOBAHUU MTPOBEPSAIOTCS:

- COTJIACOBAHHOCTBH PA0OTHI OTJEIBHBIX YacTel MPOrpaMMbl

- IPaBUJIBHOCTH Pa0OThI OTAEIBHBIX YacTeH MpOrpaMMbl

- OBICTPOJEICTBUE IPOTrPaMMBbl

- 3(ppeKTUBHOCTH MPOTPAMMBI

15. ABTOHOMHOE TECTUPOBAHUE ITO:

- TECTUPOBAHUE OTENIbHBIX YacTel MPOrpaMMbl

- UHCTPYMEHTAJIbHOE CPEICTBO OTJIAIKH

- cocTaBlieHuE OJI0K-CXeM

- TIOIIAaroBast IPOBEPKa BHITIOIHEHUS IPOTPAMMBI

16. [l perienust 5)KOHOMHUYECKUX 3374 XapaKTepHO IPUMEHEHHE:

- CYB/I (cuctem ympapieHust 6a3amMu TaHHBIX )

- A3BIKOB BBICOKOT'O YPOBHS

- SI3BIKOB HU3KOT'O YPOBHS

- IPUMEHEHHE CIOXKHBIX MATEMAaTHYECKIX PACUETOB

17. Ans penennst MH>KEHEPHBIX 3a/1a4 XapaKTepHO MPUMEHEHHE:

- CAIIP (cuctem aBTOMaTU3HUPOBAHHOTO MTPOESKTUPOBAHMS )

- CYB/] (cuctem ympaBieHust 0a3amMu JTaHHBIX )

- OC (omepanmoOHHBIX CUCTEM)

18. Jlns xakux 3a7ayd XapakTepHO HCIIOIB30BaHKUE OOJBIIOTO KOJMYECTBA MCXOIHBIX JaHHBIX,
BBHITIOJTHEHHUE ONEpalUid TOUCKA, TPYIITHPOBKHU:

- JUT P)KOHOMHYECKHX 33134

- JUIsl CHCTEMHBIX 3a7a4

- JUIs MTH)KEHEPHBIX 3a/1a4

19. lnga xakux 3aqad XapakTepeH OoJblIoi 00beM BBIYUCICHUH, HCIOJIB30BAHUE CIIOKHOTO
MaTeMaTHYeCKOTO arapara:

- JUTsl UH)KEHEPHBIX 3314

- JUISl CHCTEMHBIX 3a/1a4

- JUTSl S)KOHOMHYECKHX 3a7a4

20. IlpyynHBI CUHTAKCUYECKUX OIINOOK:

- IJIOX0€ 3HAHUE S3bIKa IPOrPaMMUPOBAHUS

- OIIMOKH B UCXOTHBIX JIAHHBIX

- OIIMOKHU, JOMYIIEHHBIE HA O0Jiee paHHUX JTarax

- HETPABWJIBHOE MTPUMEHEHHE TIPOIIETyPhl TECTUPOBAHHS

14.1.2. Dx3aMeHAMOHHBbIE BONIPOCHI

1. IlonsTHE anropuT™Ma, METOBI IPOEKTUPOBAHMSI AITOPUTMOB, MOJIEH BBIYMCIEHUI, BPEMEHHBIE
1 €MKOCTHBIE CJIOKHOCTH aJITOPUTMOB.

2. CpencrBa NpOEKTUPOBAHUS apXUTEKTYpPbl U CTPYKTYpPBI, IPOEKTUPOBAHUE JIOTUKU C YYETOM
HAJEKHOCTH U 3alUIIEHHOCTH.

3. CASE-TexHOJOTMH, TEXHOJOTMM BHUPTYQJIBHOTO IPOrPaMMHPOBaHUA U  OOBEKTHO-
OpPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHHS.

4. Texunonorust IDEFx .

5. YaudummpoBaHHbId 361K Moaenupoanust UML.

6. Monenu peanu3annuy IporpaMMHBIX CUCTEM.

7. CTaTu4ecKre MOJIENN: CBOMCTBA, OMEepallii, MHOKECTBEHHOCTh, J€PEBbSI HACIIEAOBAHMUS.

8. JluHaMHUYEeCKHE MOJEIU: MOJEIUPOBAHUE IOBENEHUS INPOTrPAMMHOM CUCTEMBI, AHArpaMMbl
CXEM COCTOSTHUH, TarpaMMbl JesITeIbHOCTH, B3aUMOJICHCTBUS, COTPYAHUYECTBA, [TOCIIEJOBATEIbHOCTH.

9. KoMnoHeHTHbIE AUarpaMMBl.

10. @yHKOMOHAIBHBIE BO3MOXKHOCTH. DYHKIIMOHAIBHASI INPUTOJHOCTh. lIpaBUIBHOCTH
(KOppEKTHOCTB).

11. CnocoGHOCTP K B3aMMOJICWCTBHIO. 3alMINCHHOCTh. HanexxHocts. OQPGHEeKTHBHOCTD.
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[TpakTHYHOCTH (MIPUMEHUMOCTD). MOOMIBHOCTB.
12. JlokymeHTHI yripaBiieHus pa3padotkoii [1C.
13. JloxymeHTsl, BXoasmue B coctas I1C.
14. IToHsiTHE aNTOPUTMUYECKOU CIIOAKHOCTH.
15. ba3oBbie CTPYKTYphI JAaHHBIX: MAaCCUB, BEKTOP, CIIUCOK. Onucanue, CpaBHEHHE.
16. CopTHpOBKU TaHHBIX. AJITOPUTMBI.
17. Xom-rabnumpl. Onrcanue. Buapl.
18. Crek, Ouepenp, JIByHanpasienHas ouepenb. CBoiicTa. [IpumeHenue.
19. TlpencraBnenue aepeBbEB U Tpad)oB B MpOrpamMmme.
20. OLEHUTD CIIOKHOCTh AITOPUTMA, 3aJJaHHOTO OJIOK-CXEMOI.
21. Ilpe/ioxXuTh BapUaHT peaU3aIiK CTEKa/04epPEeIH P MOMOIIU CITHCKOB.
22. Onucarp adropuTMbl BCTaBKH U YAaJICHUS 3JIEMEHTOB B OMHApHOE JIEPEeBO MOKCKA.
23. Omnucarp anropuT™ 00Xoja JAepeBa B ITyOUHY/ITHPUHY.

14.1.3. TeMbI OIIPOCOB HA 3AHATHUAX

Tunel JaHHBIX C MTOCIIEIOBATEIbHBIM PACIIPEACIICHUEM: BEKTOPbI, MACCUBBI, CTPOKH, CTEKH, JIEKH,
ouepeu.

Tunbel AaHHBIX C [POU3BOJIBHBIM CBSI3aHHBIM  PACIPEICICHUEM: OJHOCBSI3HBIE CIIHMCKH,
JBYCBSI3HBIE CIIMCKM, LUKIUYECKH CBSI3HBIE CIUCKH, accoluuaTuBHblE cnucku. CTek, AeK, odepesb.
[IpencraBieHre MacCUBOM, KOJBIIEBBIM MacCUBOM (Oydepom).

JpeBoBUHBIE CTPYKTYPBI JAaHHBIX: MpeAcTaBicHuE nepeBbeB B DBM. bunapubie aepeBbs.
OcHoBHbIE Omepaluy ¢ OMHAPHBIMH JIEPEBbsIMU.- 00X0/1, TOUCK, BKIIOUEHHE (yAalleHue) HOBOTO y3Jia B
nepeBo. CUibHO-BETBsLIMECS 1epeBbs, b-nepeBbs

[lonsiTHE anropuT™Ma, METOAbI MPOEKTUPOBAHUS AIITOPUTMOB, MOJIEIN BBIYMCIICHHM, BpDEMEHHBIE 1
€MKOCTHBIE CJI0)KHOCTH aJITOPUTMOB.

Anroputmsl Ha rpadax. MamunHoe npeactasinenue rpados. [louck B riyOuHy, MOUCK B IIUPHUHY.
Hepesbs. [lonck mokpsiBatomiero aepea. OnpeneneHue myreid U Kpardyaimmx myTei B rpade. DHiaepoBbl
myTy B rpade. ANrOpUTMBI packpacku rpados.

CopTupoBKa BCTaBKaMH, COPTUPOBKa BHIOOPOM, OOMEHHAasi COPTHUPOBKA, COPTUPOBKA CIUSHHUEM,
pacmpeensone COpTUPOBKH, KapMaHHas COPTHPOBKA, MUpaMuaajibHas COPTUPOBKA, OWHapHas
COPTUPOBKA, BHELTHHE COPTUPOBKHU.

ITpocroii mouck, nepeBbs MOUCKa, HU(PPOBON MOUCK, XEIIUPOBAHUE.

Ormpenenenne, KpaTkas XapaKTEpUCTHKA. Arperanued W KOMMOo3uIusi kiaccoB. [loHsATus wu
cootHomenue. Murepdeiicel. IlpoektupoBanue kiaccoB. CTpykTypa kiacca. JlmarpamMmbl COCTOSHHMA
o0bekTa. CriocoObl MPOEKTUPOBAHNE METOOB KJlacca.

Mertonbl THOKOHM pa3pabOTKH MPOrpaMMHOTO OOecredeHusl. DKCTpeMaTIbHOE MPOrpaMMUpPOBaHHE
(XP). Texnonoruu pazpadorku SCRUM, Kanban.

14.1.4. TeMBbI TOMANIHUX 3aaHAN

3amanue: Pa3paboraTh airopuTMbl Ui pelleHus 3ajad. 2. 3ajJaHa MOCJIEeI0BATENIbHOCTb
HaTypaJIbHBIX Yucel U3 auamnasona [1, 2147483647] . KonnyecTBo ymcen B 3TOM MOCIEI0BATENIbHOCTH HE
npesbimaer 100000. Heob6xonumo ompeaenauTb, MOXHO JH BBICTPOUTh 3TH YHCIA B OTPE30K
apumernueckoil mporpeccuu. IIpy HE0OXOOUMOCTH ISl MOCTPOEHUSI IMPOrPECCHH MOPSIOK YHCEN B
IIOCJIEI0BATEIBHOCTH MOYKHO M3MeHATh. Hampumep, nu3 uucen nocnenosarensHoctd 9 6 15 21 12 18
MOXHO mnoctpouth apudMeTndeckyro HpOrpeccHro, a W3 uucen mocienoBaTenbHOCTH 12456789
HEJIB34 nocTtpouts nporpeccuto.

3ananue: Pa3paborarh anropuTMbl JUIS  pelIeHUs 3aJadyd: 3ajJaHa [0CJIeI0BaTeIbHOCTD
HaTypaJbHbIX uYKcen U3 auanazona [1, 2147483647] . KonnuecTBOo 4ncen B 3TON MOCIEI0BATETLHOCTH HE
npesbimaer 100000. HeoGxoaumo ompenenutb, MOXKHO JHM BBICTPOUTH OSTH 4YHCIA B OTPE3OK
apupmeTnyeckor nporpeccud. [Ipu HEOOXOIUMOCTH AJIsi TMOCTPOEHUS MPOTPECCUU IMOPSAIOK YUCEN B
IIOCJIEI0BATEIBHOCTH MOKHO M3MeHATb. Hampumep, u3 uucen nocineposatenbHocTH 9 6 15 21 12 18
MOXHO mnoctpouth apupMETHYECKylo IpOrpeccuio, a W3 4YHhcen mocienoBarenbHocTH 12456789
HEJIb34 noctpouThk nporpeccurto.

14.1.5. Tembl 1a00paTOPHBIX padoT
OnHOCBSA3HBIE CIUCKH, ABYCBSI3HBIE CIHMCKHM, LUKINYECKH CBS3HBIE CIHMCKH, acCOLMATHBHBIC
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cnucku. CTek, AeK, ouepeb.
MammunHnoe npeacrasienue rpados. [Touck B rimyOuHyY, TOUCK B ITUPHUHY.
CopTupoBKa BCTaBKaMU, COPTUPOBKA BEIOOPOM, OOMEHHAs! COPTHPOBKA, COPTUPOBKA CIUSHUEM.

14.2. TpeGoBaHUA K OLEHOYHBIM MATEPHAJIAM JIJIAl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJIWI0B
Jns nunm ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3JI0POBbS M HHBAIUAOB IPETYyCMOTPEHBI
AOIOJHHUTCIIBHBIC OIICHOYHBIC MAaTCpHUaAJIbl, IICPCUYCHb KOTOPBIX YKAa3aH B Ta6n1/1ue 14.
Tabnuna 14 — JJononuurenbHble MaTepyasbl OLCHUBAHUS JAJIS JIUILl C OTPAHHUYEHHBIMH BO3MOXHOCTSMU
3J0POBbA U MHBAJINJI0B

Buasl 10mMoIHUTENEHBIX OLICHOYHBIX
MaTepHalioB

Kareropuun
00yJaroImxcst

@OpMBI KOHTPOJIS U OLICHKH
pe3yJabTaTOB 00Y4YEHUs

TecThl, TUCbMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHus MU
ciyxa

[IpenMytiecTBEHHO MUCHMEHHAS
IpoBEpKa

C HapyleHus MU
3peHUst

CobecenoBanue 1o BOIpocaMm K 3a4eTy,
OIIPOC IO TEPMHHAM

[TpenmymiecTBEHHO yCcTHAs MMPOBEPKa
(MHAMBUIYATBHO)

C HapymieHusIMu Pemienne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpenmyiecTBEeHHO TUCTAHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOATEbHBIE PA0OTHI, BOIIPOCHI K METOJaMHU
armapara 3a4eTy
C orpannuenusiMu o | TecTbl, TUCEMEHHBIE CAMOCTOSITEIIbHBIC [IpenmyiecTBEHHO MPOBEPKa
o01IeMe TMIHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJaMU UCXOs U3 COCTOSTHUS
MMOKa3aHUSAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroIIerocs Ha MOMEHT ITPOBEPKHU
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14.3. MeTonnuyeckne peKOMEHIAIUM M0 OLEHOYHBIM MaTepHaJiaM JJisl JIMI ¢ OTPAHMYECHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI H HHBAJIN/10B

Jlis i ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbS. M HMHBAJIUAOB IMPEAyCMaTpUBAETCS
nocTynHas popMa npeaocTaBIeHUs 3aJaHU OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B [1I€YaTHOM (opme;

- B [I€YaTHOH opMe ¢ yBeIMUEHHBIM HIpU(TOM;

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTEHHS ACCUCTEHTOM 3aJIaHUs BCIIyX;

- IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYP/AONEPEBO/IA.

JlunaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJMJaM YBEJIMYMBAETCS BpeMs Ha
MIOITOTOBKY OTBETOB Ha KOHTPOJbHBbIE BONpOchl. JInsi Takux oOywarommxcs IpeaycMaTpuBaercs
nocTynHas popMa npeaocTaBIeHHsI OTBETOB HA 3aJaHUs, a UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAHUEM YCIYT aCCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Ipouenypa oueHHBaHMSI pPE3yAbTATOB OOYUEHHUS JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI U MHBAJIMJIOB 0 JAMCLUIUIMHE NPEIyCMaTPUBAET NpeAocTaBlieHUue MH(opMaruu B ¢opmax,
aIaTHPOBAHHBIX K OTPaHIYEHISIM UX 3I0POBbBS U BOCIIPHUSTHS MHPOPMAITUH:

JI1s1 JIMI ¢ HApYIIeHUsIMHM 3PeHHUs:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOI (popMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUsSIMM CJIyXa:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

Jlst M1 ¢ HApYIIeHUsIMU ONIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

18



- B MIEYaTHOH (opme.
HpI/I HGO6XOI[I/IMOCTI/I g JMl ¢ OrpaHUYCHHBIMU BO3MOYKHOCTAMH 3J0POBbS W HWHBAJIUI0B
IpoIleypa OICHUBAHUS PE3yIbTaTOB 00YUEHHSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITATIOB.

CornacoBaHa Ha noptane Ne 32396 19



