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1 Jlexnn 34 34 JacoB
2 JlaboparopHbie paboOTHI 40 40 4acoB
3 Bcero aynuTopHbIX 3aHATUN 74 74 4acoB
4 CamocrosrenbHas paboTta 106 106 4acoB
5 Bcero (0e3 ax3aMena) 180 180 4acoB
6 ITonroroBka u caada dK3aMeHa 36 36 JacoB
7 OO01mas TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E.
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PabGouass mporpaMma JIUCHUTITAHBI

JIMCT COI'NTACOBAHU A

COCTaBJICHa

C

Y4ETOM

TpeboBaHMil  (eaeparTbHOTO

rOCyAapCTBEHHOTO 00pazoBaTensHOrO craHaapra Beiciiero obpazoBanus (OI'OC BO) mo HampaBieHHIo
noaroroBku (cnermanbHOoCcTH) 09.03.01 MHDOpMaTnka M BBIYHCIWTEIbHAS TEXHWKA, YTBEPKIACHHOTO
12.01.2016 roma, paccmoTpeHa u onoOpena Ha 3acenanuu kadenpol KCYIT «  »

roja, mpoTokos Ne

PazpaboTunku:
noreHT kad. KCYII

npodeccop KCYII

3aBemyromuuii obecneunBaromeit kad.

KCVII

Pabouyas mporpamma JTUCIUIUIMHEI COTIIacOBaHa ¢ (DaKyJIBTETOM | BBITTyCKaroIIel kadempoii:

Jexan ®BC

3aBeMyIONIHiA BBITTyCKaroIIen Kad.

KCVII

DKCHEPTHI:

[Tpodeccop kadenps
KOMITBIOTEPHBIX CHCTEM B
YIPaBICHUHU U IPOCKTUPOBAHUU

(KCVTI)

JlotieHT kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIIPABICHUU U
npoektuposannu (KCVYII)
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1. eau u 3372494 TUCHUILIHHBI

1.1. lean AUCHUIIHHBI
N3yueHre METOA0IOTUY aHATUTUYECKOTO M YMCJIEHHOTO PELIeHUs 3a]ad ONTUMH3aluU, o0ydeHne
OCHOBaM pa3pabOTKH aNroOpuTMOB M IporpamMMm ¢ nomoursio Matlab, aHanu3y pesynbsTaToB M OLIEHKE
MOTPEUIHOCTH.

1.2. 3agaum AMCHMILIMHBI
— - Tomyuutp mnpencraBieHue 00 OCHOBaX TEOPUH ONTUMU3AIMH M CIIOCO0AX pEIICHUS
TUINYHBIX 3474,
— - YCBOHWTH MHOTOBAPUAHTHOCTH BO3MOYKHBIX TIOAXO0B U HAyYHUTHCS BEIOMPATh ONTHMAITBHBIN;
— - Hayuutbcst aHamM3upoBaTh MOMYYCHHBIC PE3yJIbTaThl M OIICHUBATh UX TOYHOCT;
— - [Tonumare posib aHATUTHYECKUX U YNCIICHHBIX BRIYHCICHUN U UX B3aUMOCBSI3b.

2. MecTo nucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «Mertonel ontumanbeHbeix pemenuit» (b1.B.OJ[.3) orHocutcs k Omoky 1
(BapuaTHBHAs YaCTh).

[IpenmecTByOMMMHA ~ TUCHUIUIMHAMY, (DOPMUPYIOIIMMH  HAdaJlbHbIC 3HAHHSA, SIBISIOTCS:
BoruncnurensHas maremaruka, JluckperHas MartemaTtuka, MHocTpaHHblid  s3bIK, MH)opmaruka,
Maremaruka, Maremaruyeckas JIOrMKa U TEOpUSl aJITOPUTMOB, MeTposiorusi U TEXHUYECKUE U3MEpPEHUs,
[IpakTuka 1Mo mosyuyeHHIo MPO(pECCHOHANBHBIX YMEHMH M OMbITa NPO(PEeCCHOHAIBHOU AeATENbHOCTH,
[IporpammupoBanue, [IpodheccnonanbHbI aHIHICKAN S3BIK, Pycckuid sI3pIK W KyJbTypa peud, Teopus
BEPOSITHOCTEH U MaTeMaThyeckas cratuctuka, ®usnka ans uadopmaruku, Gunocodus.

[locnenyromuMy  JUCUUIUIMHAMU  SIBISIIOTCS:  TexHoJorusi  pa3paboOTKH  MPOTrpaMMHOIO
o0ecredeHusl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHMS JUCUMILIIHHbI

[Tpouecc n3yueHns AUCIMIUIMHBI HAPaBJIeH Ha (JOPMHUPOBAHHE CIETYIONIMX KOMIETECHIIN:

— OIIK-2 CrocoGHOCTh OCBaMBaTh METOJMKH HCIOJIb30BAHUS IMPOIPAMMHBIX CPEACTB IS
pelIeHHs MPAKTUYECKUX 3aad.;

— IIK-3 CnocobGHocTh OOOCHOBBIBaTH NPUHUMAEMble MPOEKTHBIE PELICHMS], OCYILECTBIATh
MIOCTAHOBKY U BBIIIOJHATH SKCIICPUMEHTHI 110 TPOBEPKE UX KOPPEKTHOCTHU U AP PEKTUBHOCTH. ;

B pesynbrare u3ydeHus IUCIHUIIMHBI 00yYaIOIMNACS TOJIKEH:

—  3HATh TEOPHUIO OUIMOOK, OCHOBBI METOJIOB YCIOBHOM M 0€3yCJIOBHOW ONTHUMH3AINN, TEXHUKY
nepexoza oT peajsbHON MPOOIeMbl K €€ aOCTPaKTHOMY SKBHBAJICHTY.

— yMmeTb paboratb B cpeae Matlab, camMocCTOATENbHO HAXOOUTHh AJTOPUTM ONTHMM3ALINH,
pa3pabarbiBaTh KOMITBIOTEPHBIE MPOTPaMMBl W aHAJIW3UPOBATh PE3YNIBTAThl PACYETOB M IIONyYEHHYIO
MOTPEITHOCTb.

— BJaJeThb NPUHIUIAMA U METOJaMHM MOJCIIMPOBAHMSA, a TaKKe TEXHUKOM YHCIECHHOIO
HKCTIEPUMEHTA ¥ CUMBOJIBHBIMH BBIYHCIICHUSMHU.

4. O0beM IMCUMIIMHBI M BH/IbI Y4e0HOI padoThI
OOmiast TPyAOEMKOCTh IUCIHMIUIMHBI cOcTaBisieT 6.0 3aueTHBIX eIWHHIBI U TPEICTaBlIeHA B
tabnuue 4.1.
Tabnuma 4.1 — TpyaoeMKOCTh TUCIUILITIHBI

Bupl yueOHO 1€ TEIBHOCTH Bcero yacos CemecTpsl

6 cemecTp
AynutopHbI€ 3aHITHS (BCETO) 74 74
Jlekunn 34 34
JlaGopaTtopHbie paboThI 40 40
CamocTrosiTenbpHast paboTa (Bcero) 106 106
OdopMieHrE 0TYETOB I10 JIAOOPATOPHBIM padoTaM 36 36
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[TpopaboTka TEeKIIMOHHOTO MaTepraa
Bcero (6e3 sx3amena)

IToaroroBka u caada dK3aMeHa
OO61mas Tpy10eMKOCTh, 4

3aueTHbIe EanHUIB

5. Conep:xaHue IMCUMILIHHBI

70

180
36
216
6.0

5.1. Pa3aennl JUCHUILIMHLI M BUJALI 3aHATHIA
Paznenpl AMCHUTIIMHBI M BUBI 3aHSATUHN PUBEACHBI B Tabmuie 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHMIUINHEI U BUIBI 3aHITUH

Haszpanus Pas3aciioB JUCHUTIIINHBL

1 OO01ast ToCcTaHOBKA 3a4a4d ONTHMHU3ALNH.

2 YcaoBUs ONTUMAJIBHOCTH B 3a1a4ax
MUHHUMH3AIUN QYyHKIMA OTHOW TTEPEMEHHOM.

3 O6paboTka JaHHBIX dKCIIepUMeHTa. MeTos
HAUMEHBIIINX KBaJPATOB.

4 AHaNIUTUYECKUE U YUCICHHBIC METOIBI
0€3yCIIOBHOM ONTHUMH3aluy (PyHKIIHMI MHOTHX
MIEPEMEHHBIX.

5 AHQIUTHYECKUE METO/bI YCIOBHOU
ONTUMH3ALMH (PYHKIUNA MHOTHX
IIEPEMEHHBIX.

6 UucieHHble METO/IbI YCIOBHOM
ONTHUMH3AINN

7 Ilpumepsl npumeHenus: CUMILIEKC-METO1a
U T'paJUCHTHOT'O CITyCKa.

Uroro 3a cemectp

Hrtoro

QO = IR . o).
H 2 Flo agl =

6 cemecTp
4
4

34
34

10

40
40

<

=]

28

14

18

10

22

14

106
106

-

O

aa]

O
~

40

26

32

18

36

24

180
180

5.2. Conep:kanue pa3aesioB TUCUUIIMHBI (110 JeKIMIM)
ConeprkaHre pa3iesoB TUCIUILIAH (110 JICKITHSIM) IPUBEICHO B Tabmmie 5.2.

Tabnuua 5.2 — ConeprkaHue pa3iejaoB TUCIUILINH (110 JIEKITHSIM)

Haszeanus paznenos

1 O0wasa nmocraHoBKa
34144 ONITUMUA3ALINM.

6 cemecTp

3a):[aqa OIITUMMH3AIINU KaK 3aJa4da OIITUMaJIbHOI'O
pacxoI0BaHUs OTPAaHUUYEHHOTO 00BEMa PECYPCOB.

HCOGXO,Z[I/IMBIG YyCJ10BHA I TOCTAHOBKH 3a1a4U
ontumu3zanuu. [Ipumepsl.

Hrtoro

2 YcnoBus
ONTUMAJILHOCTHU B
3a71a9aX MHHUMHU3AIH
GbyHKIHI OTHOM
IIEPEMEHHOM.

Hrtoro

3 O6paboTka JaHHBIX
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MeTto HauMEHBIITNX KBaApaToB. HHHeapnsauI/m

Heo0xonumbie 11 TOCTaTOUHBIC YCIOBHUS SKCTpEMyMa
GbYHKIMI OHOM epeMeHHON

™
]

CozeprkaHue pa3ieoB JUCIUILUIMHEI (110 JTEKIUAM) § &

70

180
36
216
6.0
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OIIK-2
OIIK-2, [1IK-3

OIIK-2, [1IK-3

OIIK-2, [1IK-3

OTIK-2, TIK-3

OIIK-2, [IK-3

OIIK-2, [IK-3

4 OIlK-2,

I1K-3

4 OIlIK-2,
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¢
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sKcIiepuMeHTa. Metoj MyTeM MpeoOpa30BaHus KA [1K-3
HAUMCHBIINX KBAJPATOB. .. 4
4 AHanUTUYECKUE U Marpuna ['ecce, kBagparuunbie GOpMBI, YCIOBUS OIIK-2,
YUCJIEHHBIE METObI 0€3yCIIOBHOTO SKCTPEMYMa, UCCIIEA0BAaHHE TOUEK I1K-3
0€e3yCIIOBHOM AKCTpeMyMOB. [IpocTeiine anropuTMbl pelieHus
ontumu3anuu GyHKIUKA  3a1ad O6e3ycnoBHOM ontuMuzanuu. [Tpumepst
MHOT'MX [T€PEMEHHBIX. Hroro 6
5 AHanuTUYECKUE HeoOxoaumbie 1 10CTaTOYHBIE YCIOBUS yCIOBHOTO 8 OIIK-2,
METO/IbI YCIIOBHOM skcTpemyma. OyHkuus Jlarpan:ka, orpaHHYEHUs TUTIA I1K-3
onTUMM3AIKK PyHKIUNA  paBEHCTB, UCCIEAOBAHUE TOUEK HA HKCTPEMYM.
MHOTHUX IT€PEMEHHBIX. [Tpumepsl
Hroro
6 YncneHHble METOMIBI MeToasl rpaIMEHTHOIO CITyCKa, CUMILIIEKC-METOL U 4 OIIK-2,
YCJIOBHOW ONTUMU3ALMU  JIp. T1K-3
Hroro
7 Ilpumepsl mpuMeHEeHHs MeToa rpaIueHTHOTO CITyCKa, aITOPUTMBI M CIIOCOOBI OIIK-2,
CumMnexkc-merona u peanu3zanuu B cpeae Matlab I1K-3
I'PaJUEHTHOTO CITyCKa. Hroro 4
Wroro 3a cemectp 34

5.3. Pa3nesibl AMCHUIIMHBI M MEKIMCUMILIMHAPHBbIE CBSI3H € 00eceYuBAKIIMMH (NMPeabl Ty IIUMH)
U o0ecneyuBaeMbIMH (IMOCTEAYIONIMMH) TUCHUILIHHAMHA
Paznenbl quctuIInHbl ¥ MEKIUCIUILIMHAPHBIE CBS3M C O00ECIEUMBAIOMIMMHU (TIPEABIIYIITUIMHU) U
obecreynBaeMbIMU (ITOCIEIYOIIMMHA) JUCIUITMHAMHY MPEICTaBICHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aenbl IMCHMIUIMHBI M MEXIUCIIUTUIMHAPHBIE CBSI3H

Ne paznenoB JaHHON AUCHUTUIMHBL, 171 KOTOPBIX HEOOXOIUMO
n3ydeHue 00eCIeunBaOIMNUX U 00eCTIeYnBAEMbIX TUCIIUILIAH

1 2 3 4 5 6 7

[IpeniecTBytonue AUCHUTUTMHBI

HauMmeHoBaHue TUCIUILINH

1 BrruucnurensHas MaTeMaTuKa + + + + +
2 JIuckpeTHas MaTeMaTukKa
3 HOCTpaHHBII SI3bIK

4 Nnpopmaruka

+ 4+ o+ o+

5 MaremaTtuka

6 Maremaruyeckas JJOTMKa U TeOpHs
aJITOPUTMOB

7 MeTposiorvsi U TEXHUYECKUE
MU3MEpEHUS

8 IIpakTuka mo noay4eHuto
npoecCHOHANBHBIX YMEHHH U
onbITa MPoheCCHOHATTBEHON
ACATCIIbHOCTHU

9 IlporpammupoBaHue + + + + + +

10 ITpodeccronampHBIM
AHDINHACKUU SI3BIK
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11 Pycckuii 3bIK U KyJIbTypa peuu +

12 Teopust BepossTHOCTEN U

+ + + +
MaTreMaTh4eckasi CTaTUCTHKA
13 ®usuka a1 uHGOPMATUKU + + +
14 ®unocodus + + +

[Tocnenyrommue TUCITUATITUHBI

1 TexHonorus pa3paboTku

+ + +
nporpaMMHOTO o0ecrieueHust

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYeMBbIX PH U3YYEeHUH AN CUMILJIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMNIETEHIWH, (POPMUPYEMBIX IMPH HM3YYCHUH JUCIUIUIMHBI, U BUIOB 3aHSATHIM
IpeJCTaBIeHO B Tabnule 5.4.
Tabnuma 5.4 — CooTBEeTCTBHE KOMIIETCHLIMH, (OPMHUPYEMBIX MPH HM3YYCHUH AUCHUILIAHBI, W BHJIOB
3aHATHN

= § Bunel 3ansatuit
Z2E = o < o s . @OopMBI KOHTPOJIA
X = o= =Y aw© O = awv
OIIK-2 + + + Homarmaee 3aganue, OT4deT 1mo
naboparopHoii pabote, Onpoc Ha
3aHATHAX, TecT
T1K-3 + + + Jomamnee 3agaaue, OT4eT 110

nabopaTtopHoii pabote, Onpoc Ha
3aHATHUAX, TecT

6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUeHUsI
He mpenycmorpeno PVYIL

7. JlabopaTtopHbIle padoThI
HanmenoBanwue nmabopaTopHbIX padbOT IpuBeACHO B Tadmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

[ 4 | ]
HasBanus pasuenos HaunmenoBanue mabopatopHbIX paboT .8 53.=3% &
6 cemecTp
2 YcnoBus Yucnennoe nqudQepeHMpoBaHNe 1 HHTETPUPOBAHHE. 8 OIIK-2,
ONTHMAJIbHOCTH B OLieHKa NOTPEeIHOCTEN. I1IK-3
3ala4ax MUHUMMSAIAN  ppor 8
GbYHKIHI OTHOM
IIEPEMEHHOM.
3 Ob6paboTka JaHHBIX Meto HauMEHbBIIUX KBAaPaTOB. AJITOPUTM palbOTHI, 8 OIIK-2,
JKcIepuMeHTa. Mertoz OCBOEHHE CHMBOJIBHOTO METO/a cpercTBaMu Matlab. [1K-3
HAMMEHBIIMX KBAJPaToOB. . 8
4 AHanmuTUYECKHUE U [Touck sxcTpemyma (pyHKIIMH OHOM epeMeHHON 8 OIIK-2,
YUCJIEHHBIE METOAEI METOZOM 30JIOTOI'0 CEUEHUS U TUXOTOMUU T1K-3
0e3yCI0BHOI _ Hroro 8
ONTUMU3ALMH (PYHKIUN
MHOTHUX IIEPEMEHHBIX.
6 UucneHHbIe METO/IbI [Touck skcTpeMyma (GyHKIIUU JBYX MTEPEMEHHBIX 10 OIIK-2,
YCJIOBHOM ONTUMHU3ALUU  METOIOM I'PaJUEHTHOIO CITyCKa I1K-3
Htoro 10

7 Ilpumepsl npuMeHeHus  [Iorck KOpHEN HETUHEHHOTO YpaBHEHHS METOAOM 6 OIIK-2,
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CI/IMHHCKC-MCTOI[a n
rpauCHTHOTO CITyCKa.

Uroro 3a cemectp

tabiuie 9.1.

HeroToHa 1 1UXOoTOMHU

Hrtoro

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He mpenycmorpeno PVYIL

9. CamocrosiTesibHasA padbora
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETCHITUH TIPEICTABICHBI B

I1K-3

40

Tabnuua 9.1 — Buasl caMoCcTOATENBHOM pabOThI, TPYIOEMKOCTh U (POPMUPYEMbIE KOMIIETECHIIMH

Haszeanus paznenos

2 Vcnosus
ONTHMAJILHOCTH B 3aJja4ax
MUHUMU3AIUN QYHKITHHA
OJIHOM MEPEMEHHOM.

3 O6paboTka JaHHBIX
9KCIIepuMenTa. Meton
HaMMCHBIINX KBAAPAaTOB.

4 AHanuTu4ecKue u
YHCIJICHHBIE METO/IBI
0e3yCIIOBHOM
ONTUMH3AINH (QYHKIUN
MHOTHUX IT€PEMEHHbIX.

5 AHanuTHuecKkue MeTo/bl
YCIOBHOW ONTHMH3ALINHU
(bYHKIMI MHOTHX
NepEMEHHBIX.

6 HucneHarle METONEI
YCJIOBHOW ONTUMU3ALINHU

7 Ilpumepsl npyUMEHEHUS
Cumiuiekc-mMerona u
IPaJUEHTHOTIO CITyCKa.

Hroro 3a cemectp

Bunaper camocTositenbHON
paboTHI

3
Q)

1p

6 cemecTp

[TpopaboTKa JEeKIIMOHHOTO
marepuana

[TpopaboTKa JEKIIMOHHOTO
marepuana

OdopmreHne oT4eToB 1Mo
1abopaToOpHBIM paboTam

Hrtoro

[TpopaboTka JEKIMOHHOTO
Marepuana

OdopmreHne oT4eToB 1Mo
n1abopaToOpHBIM paboTam

Hrtoro

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

Hrtoro

[TpopaboTKa JEKIIMOHHOTO
marepuasia

Hroro

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmiieHre 0T4eTOB 10
n1abopaTopHbIM paboTam

Hroro

[TpopaboTKa JEeKIIMOHHOTO
marepuasia

OdopmiieHrE 0TYETOB I10
nabopaTropHbIM paboTam

Hroro
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@DOpMBI KOHTPOJIA

Omnpoc Ha 3aHATHSX, Tect

Jomarrnee 3aganue, Tect

JomMarraee 3amanue,
Omnpoc Ha 3aHsATHSX, Tect

JlomalHee 3amganue, TecT

Jomamraee 3aganue, Tect

JlomarniHee 3aganue,
Omnpoc Ha 3aHATUAX, TecT



IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa

Hroro 142

10. KypcoBoii npoekTt / kypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBas cucTemMa sl OLEHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. banabHble OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibpHbIE OLIEHKH TSI 2JIEMEHTOB KOHTPOJIS

MaxkcuMaILHBIN

MakcuMabHbIA MakcuMabHbIA
0aJ 3a mepuo Bcero 3a

DneMeHTH yyeOHOI
Y 6amn Ha 1-yto KT ¢ Gamr 3a mepuon

JIEATEIIbHOCTH Hauana comectpa Moy 1KT i 2KT mexay 2KT u Ha CEMECTp
KOHEIl ceMecTpa
6 cemecTp

JloManHee 3amanue 2 4 4 10
Onpoc Ha 3aHATUAX 2 4 4 10
OtueT no mabopaTopHOM 8 16 16 40
pabore

Tecr 2 4 4 10
Hrtoro makcumym 3a 14 28 28 70
nepuos

DK3aMeH 30
Hapacraromum utorom 14 42 70 100

11.2. TlepecyeT 0a/1J710B B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6anIOB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH IIpeICTaBleH B Tadmuie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuMasIbHON cyMMbI 6au1oB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cyMMbl OaioB Ha nary KT 4
Ot 60% 10 69% oT MakcuManbHON cyMMbI OaioB Ha gaty KT 3
2

< 60% ot MakcuMasbHOU cyMMBbI 6asutoB Ha gaty KT

11.3. Ilepecyer cymMMbI 0a/1J10B B TPAAHIIHOHHYIO H MEKAYHAPOIHYI0 OLICHKY
[lepecuer cymmBbl 6aiioB B TPAAUIMOHHYIO M MEXKIYHAPOAHYIO OLIEHKY MPEJCTaBICH B TaOIUIE
11.3.
Tabmuma 11.3 — I[lepecuer cymMmbl 6asioB B TPAAUITMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosast cymma 0aios,

Ornenka (I'OC) YYUTBIBAET YCIEITHO CIAHHBIN Ouenka (ECTS)

JK3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xopomro)
70 - 74

D (yoBI1€TBOPUTENBHO)
65 - 69
3 (YIOBJIETBOPUTENHHO) (3a4TEHO)

60 - 64 E (mocpenctBeHHo)
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2 (HeyIOBIETBOPUTENHHO) (HE

Hwuxe 60 6ayuios F (HeynoBieTBOpUTEILHO
3a4YTEHO) (neyn p )

12. YuyeOHO-MeTOAUYeCcKOe U MH(POPMANIMOHHOE O0ecneyeHne TUCHUIINHBI

12.1. OcHoBHas aUTEpaTypa

1. Ilantenees, A.B. MeTtoasl onTUMHU3alMK B MPUMEpPax M 3ajadax [DIEKTPOHHBIM pecypc] :
yuebnoe nmocobue / A.B. ITantenees, T.A. JleroBa. — Dnekrpon. gan. — Cankr-IlerepOypr : Jlans, 2015.
— 512 c. — Pexum noctyna: https://e.lanbook.com/book/67460. — 3arn. ¢ 3kpaHa. [DIEKTPOHHBIN
pecypc] - Pexxum moctyna: https://e.lanbook.com/book/67460 (mata oopamenwus: 03.07.2018).

2. AmngpeeBa, Enena ApkanbeBHa. BapualmoHHOE HCUMCIEHHE M METOAbl ONTHMHU3ALUHU :
YuebHOe mocoOue s By30B. - M. : Beicmas mkoma , 2006. - 583[1] c. ( 40 5k3. ) (Hammume B
oubmorexke TYCYP - 40 5k3.)

12.2. lonosiHuTeIbHAS JIUTEPATYpPa

1. Oxop3un, B.A. Ilpuknagnas marematuka B cucteMe MATHCAD [DnexkrpoHHsbIf pecype] :
yuebHoe nocobue / B.A. Oxop3uH. — OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 352 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/294. — 3arn. ¢ skpana. [DnekTpoHHBIH pecypc] - Pexxum
nocryna: https://e.lanbook.com/book/294 (nata o6pamenus: 03.07.2018).

2. Oxop3suH, B.A. Teopust ynpapnenus [ neKTpoHHBIN pecypce] : yuebnuk / B.A. Oxop3un, K.B.
CagponoB. — OnektpoH. naH. — Cankt-IlerepOypr : Jlanp, 2014. — 224 c. — Pexum poctyna:
https://e.lanbook.com/book/49470. — 3arn. c¢ skpaHa. [DnekTpoHHBIA pecypc| - Pexum pocryma:
https://e.lanbook.com/book/49470 (nara obpamenus: 03.07.2018).

3. AnekceeB, B.M. CoOopuuk 3amau mno ontumuzauuu. Teopusa. Ilpumepst. 3anauu
[OnexkTpoHHBIii pecypc] : yuebHoe mocobue / B.M. AnekceeB, 3.M. l'aneeB, B.M. TuxomupoB. —
OnexktpoH. pgaH. — MockBa :  ®wmmarmut, 2011. — 256 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/2097. — 3amn. ¢ skpaHa. [OnekTpoHHBIH pecypc] - Pexum nocryna:
https://e.lanbook.com/book/2097 (nata obpamenwus: 03.07.2018).

12.3. YueOHO-MeTOAHYECKHE TOCOOUS

12.3.1. O0s3aTe/IbHbIE Y4eOHO-MeToAuYecKre mocoous

1. MynpoB, Anaronuii EBcturneeBud. Yucnennole metoasl maig [I9BM Ha s3bikax beiicuk,
®optpan u [lackans : HayyHoe uznanue. - Tomck : PACKO . - Tomck : PACKO , 19911992. - 270, [2] c. (
111 5K3. ) (Hanuuue B Oubmuoreke TYCVYP - 111 3k3.)

2. lllensmuna, Enena Anexcanaposna. [lapamnensHoe mporpammupoBaHue [DnekTp.pecypce] :
METOAMYECKHE YKa3aHHs IO BBHIMOJIHEHHUIO JIa0OpaTOpHBIX paboOT M CaMOCTOSTENbHOW paboThl Iis
crynento 230400.62 «HpopMamOHHBIE CUCTEMBI i TEXHOJOTHI . - ToMmck , 2014 on-line ; 22 c. ( 3K3.
) [OnexkrponHsli pecypc] - Pexum poctyma: http://edu.tusur.ru/training/publications/3874 (nara
obpamenusi: 03.07.2018).

12.3.2. YueOHO-MeTOAHYECKHE MOCOOMS 1JIsI JIMI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
WHBAJIUI0B

VY4eOHO-MeTOANYECKAE MaTepHabl JJIsl CAaMOCTOSTEIbHOW M ayAUTOPHON pabOoThl 00ydaromuxcs
U3 YHUCIa JIUL ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M MHBAIHUIOB MPEIOCTABIAIOTCS B opMax,
aIaNTHPOBAHHBIX K OTPAaHHMYCHHUSM UX 37I0POBbS U BOCIIPUATHUS HH(POPMAITHH.

J1st M1 ¢ HApyIIeHUSIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

Jlns Iuu ¢ HapyuIeHUsIMM cJIyXa:

- B ()OpME INIEKTPOHHOTO JOKYMEHTA;

— B Me4aTHo (opme.

JI1s1 JIMIL ¢ HApYLIEeHUsIMH ONIOPHO-ABUIaTe/ILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHou (opme.

12.4. IlpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https:/lib.tusur.ru/ru/resursy/bazy-dannyh
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http://www.kcup.tusur.ru/?module=mod_methodic
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya
https://elibrary.ru/defaultx.asp

5. http://www.tehnorma.ru/

oD

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCIUILVIMHBI U TpedyeMoe NPporpaMmMHoe
obecrieyenmne

13.1. O0mue TpeOGOBaHUS K MATEPHAJILHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecIie4eHnI0
AUCHUTLTHHBI

13.1.1. MaTrepuaJIbHO-TeXHHYECKOe M IPOrPaMMHoOe obecnedyeHue IS JTeKIMOHHBIX 3aHATHI
Jlns mpoBeeHMsl 3aHATUN JIGKLIMOHHOTO THUIA, I'PYNIOBBIX U WHAMBUIYAJIbHBIX KOHCYJIBTALUH,
TCKYLIErO0 KOHTPOJIA U HpOMe)KYTOLIHOI\/’I aTTCCTAllU HUCIIOJIB3YCTCA yqe6Ha$[ aAyaAuTOpHsda C KOJUYCCTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 00opynoBaHHas JOCKON M CTaHAapTHOM yueOHoil Mmebenbio. MiMeroTcs
JEMOHCTPAIIMOHHOE 000pYyIOBaHHE M y4eOHO-HAIIsAHBIE MOCOOMs, 00ecHednBaIoIIne TEeMaTH4eCcKHe
WUTIOCTPALUH 110 JIEKIIMOHHBIM pasziesiaM JTUCIMUILUIUHBI.

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H IPOrPaMMHoe o0ecnedyeHne JIs J1adopaToOpHbIX padoT

JlaGoparopust CAITP

ydeOHass ayauTOpHs [UIS TPOBENSHHS 3aHATHH MPAKTUYECKOTO THIA, ydeOHas ayTuTopus s
MIPOBEJICHUS 3aHATHI Ta00OPaTOPHOTO TUTIA, IOMEIIEHUE ISl CAMOCTOSTENIbHOM paboThI

634034, Tomckas o6nactb, . Tomck, Bepmmmanna ynwma, a. 74, 321 ay.

Onucanne uMmeromerocs 000pyI0BaHU:

- UnTepaxktuBnas nocka SmartBOARD;

- Monurop SVGA;

- Monwutop 17,0" LG FLATRON L1750SQ SN (10 mTt.);

- IIpoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7;

- Cucremnsriii 6ok Intel Cekeron 2.93CHz KC-1 (2 mit.);

- Cuctemusniii 6110k Intel Cekeron 2.93CHz KC-3;

- OKpaH,;

- Jlocka mapkepHasi;

- Kommnekt cnenuanu3npoBaHHoli yueOHON Mebenu;

- PaGouee mecto npemnonaBares.

[IporpamMmmHoOe obecrnieueHue:

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

— Windows 10 Enterprise

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHOe olecriedeHne Il CAMOCTOATEIbHOH PadoThI
JlJiss caMOCTOSTENbHOM paboThl HCIONB3YIOTCS y4eOHbIE ayAUTOPUN (KOMITHIOTEPHBIC KJIACChl),
PacIOJIOKEHHBIE TI0 aJIpecam:
- 634050, Tomckas obnacts, . Tomck, Jlenuna npocnexr, 1. 40, 233 ayg.;
- 634045, Tomckas obmacts, T. Tomck, yn. Kpacrnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, . Tomck, Bepmmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacts, T. Tomck, Bepmuauna ynuna, x. 74, 207 ayn.

CocraB 000pyI0BaHUSA:

- yueOHas mebeb;

- komnbroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81T. - 5 miT,;

- KOMIIBIOTEPHI MOIKIIOYECHB K ceTH «MHTepHeT» M 00eCHeyuBaIOT IOCTYyH B IJICKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPENYy YHUBEPCUTETA.
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[lepedeHs MpOrpaMMHOTO 0OECIICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHO-TeXHHYECKOe o0ecredeHue TUCIUIIMHBI JISl JIMI[ C OTPAHNYEHHbIMHU
BO3MOKHOCTSIMH 310POBbsl 1 HHBAJIN/10B

OcBocHME TUCUUIUIMHBI JIMLIAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSMM 310POBbS U HWHBAJIUAAMH
OCYUIECTBIISIETCA C UCIIOIB30BAHUEM CPEICTB 00YUEHUS OOIIETO U CIENUaIbHOTO Ha3HAYEHHUS.

IIpu 3aHATHAX € OOydYalOUMMHCA € HAPYLIEHHSIMH CJyXa MpPeIyCMOTPEHO MCIOIb30BAHUE
3BYKOYCUJIMBAIOUIEH ammapaTypbl, MYJIbTUMEIUNHBIX CPEICTB W JPYIMX TEXHHUYECKHX CpEACTB
npuema/nepenadn yuyeOHOW MHGpOpMalNUu B AOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMBbI NpenojaBaHUs
JUIst 00y4aroUIUXCsl C MHBAJIMAHOCTBIO, MOPTATUBHON MHIYKIIMOHHOM cUCTEMBl. YueOHasl ayiuTopus, B
KOTOPOH 3aHMMAaloTCsl OOydarolMecs ¢ HapylIeHHEM CiyXa, 000pyldoBaHa KOMIBIOTEPHON TEXHMKOM,
ayINOTEXHUKOH, BUICOTEXHUKOU, AEKTPOHHON JOCKOW, MYyJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C 00yYarOIUMKCS ¢ HAPYLIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIOIb30BaHUE B
JEKIIMOHHBIX U YYEOHBIX ayJIUTOPHSIX BO3MOKHOCTH MIPOCMOTPA yAAJICHHBIX 00BEKTOB (HAaIpuMep, TEKCTa
Ha JIOCKe WM Cllaiiia Ha 3KpaHe) IpY MOMOLIM BUJEOYBEIMUUTENEH 111 KOM(POPTHOTO IPOCMOTDA.

[Mpu 3amsATHAX C OOyYarOIIMMKCS € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbLHOI0 anmapara
UCHONB3YIOTCSl alIbTepPHATHBHbIE YCTPOWCTBA BBOAA MH(POPMALUU M JApPYrHe TEXHUYECKHE CpPEeACTBa
npuema/mepenadn yuyeOHoOW WHGpOpPMaNUU B AOCTYIHBIX (OpMax, MOOMIBHOW CHCTEMBI OOy4eHUS s
JIONIEN C UHBAJIMAHOCTBIO.

14. OneHoYHbIe MaTePHAJIbI M MeTOANYECKHE PEKOMEHIALMH 110 OPraHU3ALNU U3YYeHHUs
AUCHMITUHBI

14.1. Coaep:xaHne OLlEeHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAALNU
I[J'If[ OLICHKU CTCIICHU C(bOpMHpOBaHHOCTH N YPOBHA OCBOCHUS 3aKPCIUICHHBIX 3a I[HCIIHHJII/IHOﬁ
KOMITETEHITUH HCTIONB3YIOTCS OIICHOYHbBIE MaTepPHUalibl B COCTaBE:

14.1.1. TecToBbIC 321aHHA

1. Kak Ha3pIBalOTCS TOYKH, B KOTOPHIX TeEpBas MPOU3BOAHAS (YHKIHUS OMHOW MEpEeMEHHOM
olpeziesieHa U paBHa HYJIIO?

- CTAIllMOHAPHBIMU TOUKAaMU (PyHKIMH;

- TOUKAMU MUHUMYMa;

- TOYKaMU MaKCUMyMa;

- TOYKaMHU IKCTPEMYyMaA.

2. Kakumu 4BISIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX MepBas MPOU3BOAHAS (DYHKIUU OIHOMN
MePEMEHHOM MEHSET 3HaK "MUToc" Ha 3HaK "MUHYC"?

- TOYKaMH MakcUMyMma (yHKIINH;

- TOYKaMU MUHUMYyMa (YHKLINY;

- TOYKaMU IKCTPEMYMa;

- Cpeny MPEUI0KEHHBIX BADUAHTOB HET ITPABUJIBHOTO OTBETA.

3. Kakumu SBISIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX I€pBas MPOM3BOJAHAs (YHKIMHM OJHOU
MepEMEHHOM MeHseT 3HaK "MUHYc" Ha 3HaK "mumoc"?

- TOYKAaMH MakcUMyMa (yHKIIUH;

- TOYKaMU MUHUMYyMa (DYHKILINY;

- TOYKaMU IKCTPEMYMa;

- Cpeny PEUI0KEHHBIX BaDUAHTOB HET ITPAaBUJIBHOTO OTBETA.

4. Ecniu B CTallMOHApHBIX TOYKaX (PyHKLMHU OIHOM NMEpPEMEHHOI BTOpasi MPOU3BOAHAsSI ONpeseIcHa
U TIOJIOXKUTEJIbHA, TO:

- 3TO TOYKU MaKCUMyMa

- TOYUKH MUHUMYMa
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- TOYKHU neperuda

- Cpe/ TMpeUIOKEHHBIX BAPHAHTOB HET MPABHIBHOTO OTBETA.

5. I'panuenToM (pyHKIIMHM MHOTHX IEPEMEHHBIX Ha3bIBACTCS:

- BEKTOP, KOMIIOHEHTaMH KOTOPOTO SIBIISIOTCS YaCTHBIE POU3BOIHBIC STOH (QYHKIHH;

- MaTpULa, JIEMEHTAMHU KOTOPOM SIBJISIOTCS YaCTHBIE IPOU3BOAHBIE BTOPOIO MOPSIKA;

- CKaJIIPHOE TPOU3BE/ICHHE BEKTOpa, KOMIIOHEHTAMH KOTOPOTO SIBJISIOTCS] YacTHBIC MTPOM3BOIHBIC
9TOH (PyHKIMH, HA BEKTOP MPOU3BOJILHBIX MPUPAIICHUN HE3aBUCUMBIX MIEPEMEHHBIX;

- Cpe/v TMpeUIOKEHHBIX BAPHAHTOB HET MPABHIBHOTO OTBETA.

6. B cranmnonapHoi Touke (YHKIHMM MHOTHX IEPEMEHHBIX UMEET MECTO MMUHUMYM, €CIIU B ATOU

TOYKE:

- BCE YIJIOBBIE MUHOPBI MaTpHULIbI [ €Cce NOI0KUTEIIBHBI;

- BCE yINIOBBIE MMHOPBI MaTpuIbl [ ecce OTpHULIaTENIBbHBI,

- YIJIOBBIE MMHOPBI MAaTpULlbl ['ecce MEHSIOT 3HaK C IUIKOCA HA MUHYC;

- BCE yINIOBBIE MMHOPBI MaTpuIbl [ ecce paBHBI HYIIIO.

7. B cranmoHapHO# Touke (P)YHKIIMHM MHOTHX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CIIH B ATOU
TOYKE:

- YITIOBBIC MUHOPBI MaTPHUIIbL Fecce, Ha4YuHas € ICPBOro, OTpUuUarcJIIibHOT0, MCHAIOT 3HAK C MUHYCa
Ha IUIIOC;

- BCC YITIOBBIC MUHOPBI MaTpPHUIIbL T'ecce IIOJIOXKUTCIIbHBI,

- YIJIOBbIE MMHOPBI MaTpHIlbl [ €cce MEHSIOT 3HaK C IJTI0Ca HA MUHYC;

- BCE YINIOBBIE MUHOPBI MaTpHUILIbI [ €cce paBHBI HYIIIO.

8. [lepBoit Bapuarueit GyHKIIMA MHOTHX MTEPEMEHHBIX Ha3bIBACTCS:

- CKalsipHOE TPOM3BEICHHME TIpajveHTa (YHKUMH HAa BEKTOP IPOM3BOJBHBIX IPHpAICHHUI
HE3aBUCHMBIX IEPEMEHHBIX;

- MaTpULa, IEMEHTAMHU KOTOPOM SIBJISIOTCS YaCTHBIE IIPOU3BOAHBIE BTOPOIO MOPSIKA;

- BEKTOP, KOMIIOHEHTaMH KOTOPOTO SIBJISIOTCS] YaCTHBIE IPOU3BOIHbIE STON (DYyHKIUY;

- Cpeau NpCAJIOKCHHBIX BAPUAHTOB HCT MMPAaBUJILHOI'O OTBCTA.

9. DnemMeHTamMu MaTpullbl [ ecce SABIAIOTCS (PYHKITUH MHOTHX TIEPEMEHHBIX:

- YaCTHBIEC IPOU3BOAHBIC BTOPOTO MOPSAIKA (PYHKIUH;

- YaCTHBIE TPOM3BOIHBIE MIEPBOTO MOPsAIKA QYHKIIHH;

- KOOPJIMHATHI CTALIMOHAPHBIX TOUYEK (DYHKIINH;

- cpenu MpeyIoKeHHBIX BApUAHTOB HET MPaBUIIBHOTO OTBETA.

2 2
10. st pyrxmuu f(X) = (% y 3) + (% 5 2) B TOUKE X = {3,2} :

- UMEeT MECTO MUHHMYM, TaK KaK B 3TOW TOUke yrioBble MHHOpH Marpumbl [0.5 0; 0 2/9]
TIOJIO’KUTEIBHBL;

- onpenenutens Marpuibl [ecce det(0.5 0; 0 2/9)>0 ;

- 3HaYeHUe (PyHKIUU B ITOH TOUKE PaBHO HYIIIO;

- BTOpbIC CMEIIaHHBIC TPOU3BOIHBIC PABHBI HYIIIO.

11. Jlnst 3amaum Ha ycosHbii skerpemym  f(X) =(x, —1)* +(x, =1’ —extr, npu x, +x, =2

¢bynkms Jlarpanxa umeeT BUI:

- L(EA) =2 (=D + (= 1) |+ 4 (%, +x,-2);
CLEAD) = A (5 =1+ (x, = 1) |- 24,

S L(EA) = 4| (=D + (= 1) [+ 4 (3, +x,):

- L(¥,A) =A,(x, =1+ A,(x, -1)> + 4 2(x1 + X, —2).

12. Tlpu pemeHuM 3ajqad Ha YCJIOBHBIA 3KCTpeMyM JUIsl (yHKIMH MHOTMX TNEPEMEHHBIX IpH
HaJU4YMUM OTPAHUYEHUI THIIA PaBEHCTB METOAOM HEOIPEEICHHbIX MHOXKUTENEH Jlarpanika, KOJIUYeCcTBO
9THX MHOXKUTENEH:

- Ha eIMHUILLY OOJIbLIE YeM KOJIMUYECTBO OIPaHUYECHHUI;

- PaBHO KOJINYECTBY OTPaHUYEHUM;
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- PaBHO KOJIMYECTBY HE3aBUCHUMBIX IEPEMEHHBIX;

- MEHbIIIE, YEM KOJIMYECTBO OTPAHNYECHUH.

13. 3omoThIM cedeHHneM oTpe3ka (a,b) Ha3bIBaeTCs JEJICHHE ITOTO OTPe3Ka HEKOTOPOHM TOYKOM X
TakK, YTO BBIIOJIHAETCS yCIOBHE:!

b-—a b-x

b—-x x-a
b-a_3.
b—-x 2’

b—a-90

- x: ’
2

- Cpear NpCAJIOKCHHBIX BAPUAHTOB HCT MMPABUJILHOI'O OTBCTA.
14. Ilpn pemieHMH METOIOM HEOMNPEICICHHBIX MHOXHWTeNeW Jlarpanka 3amadyum Ha YCIOBHBIN

skerpemym £ (X)=(x, —1)° +(x,—1)’ —extr, npu X, +x,=2 KoOpIMHATH CTAIMOHAPHBIX TOUEK

MOYHO HaWTH U3 PEUICHUS CUCTEMbl YPAaBHEHUM:

2(x, =D+ 4 =0,
- 12(x, =D+ 4 =0,

A (x +x,-2)=0.

2(x, =)+ 4, =0,
- 32(x, =D+ 4 =0,

A(M4ﬁg):2.

2(x,-1)-4,=0,
- 12(x, =)= 4, =0,

A (x +x,-2)=0.
Cpely NPEJIOKEHHBIX BAPUAHTOB HET MPABUIIBHOTO OTBETA.

15. Knaccuueckuii MeTon peleHus 3ajad Ha YCJIOBHBIM 3KCTPEMYM C OTpaHUYEHUSIMU THUIA
PaBEHCTB 3aKIII0YAETCSA B TOM, YTO:

- U3 YPaBHEHUH B CUCTEME OTPAaHMYEHUI CTOJIBKO MEPEMEHHBIX, CKOJIBKO UMEETCSl OTPaHUYECHUH,
BBIPAKAIOTCS YEPE3 OCTABIINECS NMEPEMEHHBIE, MOCIIE YErO MOACTAHOBKOM 3THUX BBIPAKCHHUU B ILIEIEBYIO
(byHKLHMIO 3a71a4a CBOJUTCA K 3a7a4e Ha 0€3yCIOBHBIN SKCTPEMyM;

- JUIsl peLICHHs MPUMEHSIOT METO/ HEOIIPEIETICHHBIX MHOKUTENen Jlarpanika;

- JUIA PELICHUs IPUMEHSIOT METO IITpa(HBIX (QYHKINH;

- Cpey MPEUI0KEHHBIX BADUAHTOB HET ITPABUIIBHOTO OTBETA

16. [ocratrouyHoe YycCJIOBHE MakKCMMyMa (YHKIMM MHOTHX IE€PEMEHHBIX (opMynupyeTcs
CJIEYIOIINM 00pa3oM:

- eclIM B CTallMOHAPHOM TOYKe (YHKUMH MHOTHX TEPEMEHHBIX BTOpas BapHauus (QyHKIHH
MEHBUIE HYJIS, TO 3TO TOYKa MAaKCUMYMa;

- €CJIM B CTAI[MOHAPHON TOYKE ()YHKIIMU MHOTHX IIEPEMEHHBIX BTOpasi IPOU3BO/IHAS MEHbIIIE HYJI,
TO TO TOYKA MAKCUMYMa;

- €CJIM B CTAI[MOHAPHOM TOUKe (DYHKIIMM MHOTHX IIEPEMEHHBIX BTOpas Bapuaius GpyHKIMU Ooblie
HYyJIsl, TO 9TO TOYKA MAaKCUMYMa;

- €CJIM B CTAllMOHAPHOH ToUKe (D)YHKIIMHM MHOTUX NMEPEMEHHBIX BTOpas Bapualus (QYHKLIHUU paBHA
HYJIIO0, TO 3TO TOYKa MAaKCUMYyMa.

17. Bektop-TpaiueHT CKaJIsIpHON (P)YHKIIUM MHOTUX NIEPEMEHHBIX YKa3bIBACT:

- HalpaBJIEHUE HaUCKOPEHIIEro pocTa (PyHKIMH;

- HampaBJieHUe yObIBaHUS (QYHKLIUY;

- HampaBJIeHUe pocTa QyHKLUY;
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- Cpeav NpCAJIOKCHHBIX BAPUAHTOB HET IMPABUJIBHOI'O0 OTBETA.

18. JMocrarouHoe yCJIOBHE MHHMMyMa (YHKIIMM MHOTHX TEPEMEHHBIX (OPMYIHPYETCs
CIIEIYIOIINUM 00pa3oM:

- €CJIA B CTAI[MOHAPHOM TOYKE (PYHKIIMA MHOTHX TIEPEMEHHBIX BTOpast Bapualus QyHKIHHA OOJIbIIe
HYJId, TO 3TO TOYKa MUHUMYMA,

- €CJIM B CTAlIMOHAPHOM TOYKE (DYHKIIMM MHOTHX TIEPEMEHHBIX BTOPAst MPOM3BOIHAS OOJIbIIIE HYIIS,
TO 3TO TOYKa MUHUMYMaA,

- €CIId B CTaIl[MOHAPHON TOuYke (YHKIMM MHOTHX IEPEMCHHBIX BTOpas Bapualus (QyHKIUU
MCHBILIC HYJI, TO 9TO TOYKAa MUHUMYMaA,

- €CJIM B CTAIMOHAPHOM TOYKe (PYHKIIMH MHOTHX MEPEMEHHBIX BTOpas Bapuanus QyHKIUH paBHA
HYJIO0, TO 3TO TOYKa MUHUMYMaA.

14.1.2. Dxk3aMeHALOHHbIE BONPOCHI

buser 1.

1) IlocTanoBKa 3a1a41 TMHEMHOTO IPOrPaMMHUPOBAHUS.

2) Ipuamun makcumyMa [lonTpsruna. [IpumMeHnenne npuHIMIIa MAaKCUMyMa Ha TIpUMEpPE 3a]1a4u O
MPSIMOJIMHEHOM JIBUYKEHUN MaTEPUAIIBHOU TOUKH.

buier 2.

1) ®yukuusa Jlarpanxka B 3aadaX MUHUMH3AIUH (QYHKIIUH MHOTHUX MEPEMEHHBIX MPU HATUIHH
OTpaHUYEHUI TUIIA PABEHCTB.

2) @®yskuusa ['amunbsrona-IloHTpsiruHa, omnpeaeneHre MPUCOCIWHEHHONW CHCTEMbl AJis 3ajadd
ONTUMAJIbHOTO YIIPABJICHMS, KAHOHUYECKNE YPABHEHUSI.

busner 3.

1) YcnoBus TpaHcBepCalbHOCTH B 3a7a4aX ONMTUMAJIbLHOTO YIPABICHHUS.

2) IlocTaHoBKa 3a7a4M ONTHUMAJIBHOIO YIIPABJICHUS: OCHOBHBIE IOHATUS HAa IPUMEpE 3ahaud O
MPSAMOJIMHEITHOM JIBMYKEHUH MaTepUaIbHON TOUKH.

buner 4.

1) Ces13p npuHLKIIa MakcuMyMa [IoHTpsiTMHA 1 KJTaCCMUECKOTO BapUAIIHIOHHOTO HCYHUCTICHUSI.

2) OCHOBBI CHMILUIEKC-METO/Ia PELIEHUS 3aJad JMHEWHOIO MpOrpaMMHUpPOBAaHUS Ha IpUMEpe
3a/1a4M: , IPYU OTPAaHUYECHUSAX BUAA

buner 5.

1) ITocTanoBka 3a/a4 ONTUMAJIBHOTO YNPABICHUS: 3a/ladd CO CBOOOIHBIMHU KOHIIAMH, 3aJlaud C
3aKpEMJICHHBIMU KOHLIAMH, 337a4H C TOJBUKHBIMU KOHILIAMHU.

2) BriOop HavanpbHOM YITIOBOM TOYKH MPHU PEIICHUH 3a7a4d JJMHEHHOTO MPOTPaMMHUPOBAHUS.

buser 6.

1) ®yuknus amunsrona-IToHTpsiruna.

2) Kanonunueckasi 3ajmaya JMHEHHOTO MporpammupoBaHusi. CHUMIUIEKC-TaOmuIa AiIs HEKOTOPOH
YIJIOBOM TOYKHM B 3aJayax JMHEHHOro mporpamMMupoBaHus. CMBICI OCHOBHBIX BEJIIMYMH B CHMILIEKC-
tabnuue. Tpu BapraHTa MPOAOIDKEHUS PEIICHUs 3aa4yl JMHEHHOTO MPOrpaMMHUPOBAHUS B 3aBUCUMOCTH
OT 3HaYeHUN KO3 (HUIIMEHTOB B CUMILICKC-TA0JIHIIE.

buner 7.

1) Bapmamus, reomerpudeckas HHTEpIpETallds BapHallii, OCHOBHBIC CBOWMCTBAa oOIlepaTopa
BapbUPOBAHUS, BApUAIUS CIIOKHON (QPyHKIINU.

2) Kanonudeckas 3ajaya JIMHEHHOTO MporpaMMupoBaHus. CHUMIIIEKC-METO]] PEIICHUs 3ajadu
JMHENHOTO NPOrpaMMHUPOBAHUS.

buier 8.

1) JluHeWHBIH M KBaJpAaTUYHBIM (PYHKIHOHANBI. YCJIOBHE CTAllMOHAPHOCTH (DyHKIMOHATA.
WnTerpanbhblii GyHKIMOHAT, BapHalllsl HHTErpajabHOro (GyHKIHMOHAMA.

2) IlonsTHE YII0BOM TOUKH, Oa3zuca, 6a3MCHBIX U CBOOOAHBIX NMEPEMEHHBIX B 33/1a4aX JIMHEHHOTO
nporpaMMupoBanus. HaliTu Xxotst 661 0JJHY YITIOBYIO TOUKY U €€ 0a3uc B 3aaa4e . (OrpaHuveHus 3a/1aHbl B
BHJIC ).

buier 9.

1) OcHoBHas jeMMa BapUallMOHHOIO HCUUCIIEHMS. YCIOBHUS CTAllMOHAPHOCTH HMHTETPAIBHOTO
(dbyHKIIMOHATA.

2) OcHoBHas 3ajadya JMHEMHOro NporpaMMupoBaHus. leomeTpuueckas HHTEpIpETALUL
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BO3MOKHBIX BApUAHTOB PELICHMS ISl ClTy4asi ABYX IIEPEMEHHBIX.

buser 10.

1) Bapuanuonnslii npuHiun depma.

2) CBeneHre OCHOBHOM 3aJ1auM JIMHEWHOTO MPOTpaMMHPOBaHUS K KaHOHMYECKOU 3amade. [Ipumep
MMOCTAHOBKH TPAHCIIOPTHOM 3a1a4u.

buner 11.

1) 3amada o GpaxuUCTOXpOHE.

2) KaHoHuyeckass ¥ OCHOBHAas 3aJaud JIMHEWHOTO MPOTpaMMHpOBaHusA. [IpuMep MOCTaHOBKHU
3a/1a4¥ ONTUMAJIBHOTO UCIOJIb30BAHUS TOCEBHOM TIJIOILIAH.

buner 12.

1) onsarue skcTpemyMa (YHKIHMH OJHOTO nepeMeHHoro. HeoOxomumoe yciaoBHE 3KCTpeMyMa
(GbyHKIMM o1HOTO nepeMeHHOro. «[lomo3purenbHbIe» Ha SKCTPEMYM TOUKH.

2) OOmas mocTaHOBKA 3aJaydl JIMHEMHOro IMporpamMmupoBaHusi. [Ipumep MOCTAHOBKH 3alauu
ONTUMAaJIbHOTO MJIAHUPOBAHUS IIPOU3BOJCTBA.

buner 13.

1) IlepBoe nocratoyHOE yclIOBUE 3KCTpeMyMa (DYHKIIMH OJHOTO IEPEMEHHOTO.

2) Beinyknoe nporpammupoBaHue. Merton MHOxuTeneil Jlarpanka: NMOMCK CENJIOBOH TOYKHU
METOJIOM MPOEKIUHU I'PATUECHTA.

buner 14.

1) Bropoe mocrarouHoe yciaoBHE SKCTpeMyma (DyHKIMH OIHOTO INepeMeHHoro. MccrmemoBaHue
MIPOU3BOIHBIX BBICIIUX MOPSIKOB.

2) Brimykiioe mporpammupoBanue. J[BolicTBeHHas 3a1a4a.

buner 15.

1) Bemykaeie ¢yHKIMM OTHOTO TepeMeHHOoro. Kpwurepuii BBIMYKIOCTH (YyHKIHMA OHOTO
nepemeHHoro. Mccienoanre nepBoil IpOU3BOJHOM.

2) Beimmyxiioe mporpammupoBanue. Teopema Kyna-Takkepa.

buner 16.

1) Bemykaeie ¢yHKIMM OTHOTO TepeMeHHoro. Kpwurepuii BBIMYKIOCTH (YyHKIHMA OIHOTO
nepemeHHoro. MccienoBanre BTOPOH MMPOU3BOJHOM.

2) Beinykisle pyHKIMKM MHOTHX NepeMeHHbIX. HeobxonumMoe u JocTaToyHoe yCiIoBUEe MUHUMYyMa
[JIaIKMX BBIMYKIIBIX (DYHKITHH, 3aJaHHBIX Ha BBITYKIOM MHOXECTBE.

buner 17.

1) Yucnennsle METO/IbI IOMCKA IKCTpeMyMa (yHKIIUH OHOM nepemMenHoi. Knaccuueckuii meron.
Merton aeneHus OTpe3Ka Mornoiam.

2) JocratoyHoe yCIOBHE OKCTpeMyMa (YHKIIM MHOTHX TIEPEMEHHBIX Ui 3a1ad  C
OTpaHWYCHUSIMHU TUTIa HepaBeHCTB. (MeTton MHOXuUTENeH Jlarpanxka).

buner 18.

1) YucneHHsle METOABI TOUCKA SKCTpeMyMma (YHKIMHA OJHOW TMEepeMEeHHOW. MeTom 3070TOro
CEYEHUSI.

2) Metox mHoxuTenei Jlarpamka B 3amadax MUHMMH3AIMKA (PYHKIIUH MHOTHX TEPEMEHHBIX C
OTPAaHUYEHUSIMU TUIIA PABEHCTB.

busner 19.

1) YucneHHble METOABI IIOMCKA SKCTpEMyMa (PYHKIIUH OHOU IIepeMeHHOM. MeTo/] KacaTeNbHBbIX.

2) Oyuknus Jlarpamka B 3a7adax Ha YCJIOBHBIA IKCTPeMyM (DyHKIIMM MHOTHX INEPEMEHHBIX (C
OTpaHUYECHUSIMU TUIIA PABEHCTB).

buiner 20.

1) Onpenenenue ¢GyHKIUN MHOTUX NepeMeHHbIX. IlepBblii u Bropoil muddepeHiman GyHKINH
MHOTHUX NepeMeHHbIX. ['paiueHT GpyHKIuu.

2) Knaccudeckuit METO/I pelieHus 3a/1ad Ha YCIOBHBIN SKCTpEeMyM (PYHKIIMHA MHOTHX TTEPEMEHHBIX
(C orpaHMYECHHUSMU TUIIA PABEHCTB).

buner 21.

1) HeoOGxogumoe ycimoBue 3KcTpeMyMa (PyHKITMH MHOTHX TIEPEMECHHBIX.

2) octaTtoyHoe ycIoBUE SKCTpeMyMa (DYHKIIMH MHOTUX TIEPEMEHHBIX.

buner 22.
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1) JlocratouyHoe ycioBue OKCTpeMyMmMa (yHKIMH OJHOTO TEPEMEHHOIO: HCCIICIOBaHUE
MIPOU3BOAHBIX BBICIIMX MOPSIKOB.

2) OcHOBHBIE MOHATHS TEOPHH ONTUMAIILHOTO YIIpaBieHUs: (a30BbIe MEPEMEHHBIC, YIIPABJICHHUE,
(byHKIUS 1eNu, KpUTEPUl ONTUMAIbHOCTH.

buner 23.

1) Onpenenenre yriaoBoi TOUYKH B 3a7ja4ax JJMHEHHOTO MPOTpaMMHUPOBAHUSI.

2) Beinykioe nporpaMMUpOBaHUE: IPUHLUIT ABOHCTBEHHOCTH.

14.1.3. Tembl 0IpOCOB HA 3aHATHAX

3ajaya ONTMMHU3ALMK Kak 3ajada ONTHMAJIbHOTO PACXOIOBaHHUS OTrPAaHUYEHHOTO o00Bbema
pecypcoB. Heobxomumbie yCIIOBUS Il TOCTAHOBKH 33/1a4¥ oNTHMH3AIu. [Ipumepsr.

HeobOxoaumbie U 1OCTATOYHBIC YCIOBUS KCTpeMyMa (DyHKIIUNA OTHON TIEPEeMEHHOM

Brimykioe nmporpaMMupoBaHHE, OCHOBHBIE OIPEICIICHUS, METO/IbI 1 OCOOCHHOCTH PEIICHHS 3a]1a4
BBIIYKJIOTO MPOTpaMMHUPOBaAHUS

[Tpunuun nBoiicTBeHHOCTH. CpaBHEHUE AJNTOPUTMOB pEUIEHMs 3ajad ONTHMHU3ALMA HAa OCHOBE
NpUHIMNA JBOMCTBEHHOCTH. [Iprmepsl

14.1.4. Tembl fOMANIHUX 3aJAHUH

Haiitu npou3BoaHy0 (PYHKIIMU U3 €€ OTNpeaeIeHHs Yepe3 Mpeei U YUCICHHO B HEKOTOPOH TOUKE

Haiitu onpenenéHHpiil MHTErpai aHATUTHYECKU U YUCIEHHO MeTogoM CHUMIICOHA

Haiitn BpyuHyro mnapameTpbl mnapaloibl JJs TSATH OKCHEPUMEHTATBHBIX TOYEK METOIOM
HaVMEHBIIINX KBA/IPaTOB

BoinonHuTh BpyuHYIO TpHU UTEpAlMM MpPU IOUCKE OJAHOMEPHOTO HKCTPEMyMa METOJaMu
JUXOTOMUU U 30JI0TOTO CEYEHUs

Haiitin ananutudecku 6e3yCIOBHBIN SKCTpeMyM (YHKIIHH IBYX MEPEMEHHBIX M UCCIIEIOBATh €ro

HaiiTi ananuTu4ecku yciaoBHbIN 3KCTpeMyM (DyHKITUU IByX MEPEMEHHBIX U HUCCIIE0BATh €T0

Haiitu reomerpuuecku 6€3ycioBHbIN SKCTpeMyM (YHKLUH JIBYX TEPEMEHHBIX

Haiitu reoMeTpruyecKy yCIOBHBIN KCTpeMyM (DYyHKIIMH JIBYX MTEPEMEHHBIX

CpencrBamu Matlab:

Haittn xopHM OJIMHOMA TPETHEH CTENIEHU

[Momyuuts dhopmynsl aist kopHeit CJIAY Tperbeli cTeneHu

Paznoxuth 1poOHO-parmoHabHYI0 GYHKIIHIO B psnx Teinopa

14.1.5. Tembl J1a00paTOPHBIX padoT
Metoa HaMMEHBIINX KBaJpaToB. AITOPUTM pabOThI, 0OCBOCHHE CUMBOJIBHOTO METOJIA CPEICTBAMU
Matlab.
Yucnennoe nuddepeHnrpoBanne u HHTerpupoBanue. OueHka MorpenHocTel.
[Touck sxcTpemyma (QyHKIIUN OHOM MepeMEHHOM METOAO0M 30JI0TOTO CEYEHHSI U JUXOTOMUU
[Touck sxcTpeMyMa (QPyHKIMH ABYX EPEMEHHBIX METOJIOM I'PaJIMEHTHOTO CITyCKa
[Touck kKopHEN HETMHEWMHOTO YpaBHEHUS METOIOM HbIOTOHA M TUXOTOMUU

14.2. TpeOoBaHUA K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI 1 HHBAJIN/IOB
Jng naui ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH 3[0POBBSI M HHBAJIUAOB MPEIyCMOTPEHBI
AOIOJHUTCIBHBIC OLICHOYHBIC MaTCpHUaibl, ICPCUYCHDb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
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Ta6J'II/IIIa 14 — I[OHOJ'IHI/ITGJ'IBHI)IC MaTtcpualibl OUCHUBAHUA OJId JIUI C OrpaHUYCHHBIMHA BO3MOKXHOCTAMUA
310POBbES U MHBAJINIO0OB

Kareropuu Bunnl 1OIONMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJISI U OLIEHKH
oOyJarommxcs MaTepHaIoB pE3yJIBTAaTOB O0yUYCHUS

TecTbl, MUCEMEHHBIE CAMOCTOSTEIIHLHBIE
paboThI, BOTIPOCHI K 3a4ETy,
KOHTPOJIbHBIE PaOOTHI

C HapyueHusaMHu
ciyxa

[Ipenmy111eCTBEHHO MUCbMEHHAs
MIpOBEpPKa

C mapymenusasmu  CobecenoBaHue 1o BOIIpocaM K 3a4eTy, IlIpenmyIecTBeHHO ycTHas IpoBEpKa

3peHust OTIPOC MO TePMUHAM (MHIUBUYaTIBHO)
C HapyleHusIMU Pemenne qucTaHIIMOHHBIX TECTOB,

OMOpPHO- KOHTPOIBHBIC PabOTHI, MUCHhMEHHBIE  [IpenMyIecCTBEHHO AUCTAHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSITEIbHBIC PAOOTHI, BOITPOCHI K METOodaMu

anmapara 3a4eTy

C orpannuenusiMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE IIpeuMy11eCTBEHHO IIPOBEPKA
00IIeEMe TULIMTHCKUM paboThI, BOIPOCHI K 3a4€TY, METOJAMHU UCXOS U3 COCTOSTHUS
IIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ OOYyYaIOIIErocst HA MOMEHT IPOBEPKU

14.3. MeToanyeckue peKOMEeHIAIMH M0 OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

JUiss Ui ¢ OTpaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbsI M HMHBAJIMIOB MPEAyCMaTpPHBACTCS
nocTynHas popMa MpeaoCTaBICHUS 3aJaHUi OIICHOYHBIX CPEJCTB, & UMEHHO:

- B TI€YaTHOH (hopme;

- B TI€YaTHOH (hOpMeE C yBETHYCHHBIM MIPUPTOM;

- B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTEHHS ACCUCTEHTOM 3a/IaHUs BCIYX;

- NPEIOCTABICHUE 3a/1aHUs C UCTIOJIb30BaHUEM CYpPIOTIEpPEBO/IA.

JlumaM ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI M MHBAJUIaM YBEIMYMBACTCS BPEMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. JlIsi Takux OOydarommxcs IpeayCcMaTpuBaeTCs
JocTymHas popMa IpeaoCTaBICHIs OTBETOB Ha 33/1aHUS, & UMEHHO:

— MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCHCTEHTA;

- IPE/ICTaBICHNUE OTBETOB YCTHO.

[Iponienypa oreHWBaHUS pe3yNbTaToB OOY4YEHHS JIAI C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU
370POBbSI ¥ MHBAJIWIOB 10 AMCIMIUIMHE TPEIyCMaTpHBaeT MpeAocTaBieHne MHGopManuu B (opMmax,
aIaNTHPOBAHHBIX K OTPAHUMYCHHUSAM UX 370POBbS M BOCIPUATHS HH)OPMAIIHH:

J1st ML ¢ HApyIIeHUSIMM 3peHust:

- B (hopMe FNIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHHSIMH CJTyXa:

- B ()OpME IIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHo opme.

JI1s1 JIMI ¢ HApYLIEHUSIMH ONIOPHO-ABUIaTe/ILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTHou (opme.

[TIpn HEOOXOOMMOCTH MJIsl JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3J0POBbSI M HHBAIHIOB
MpoIielypa OLEHUBAHUS PE3yIbTaTOB 00yUEHHSI MOXKET MIPOBOAUTHCS B HECKOJIBKO ATAIIOB.
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