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PabGouass mporpaMma JIUCHUTITAHBI

JIMCT COI'NTACOBAHU A

COCTaBJICHa

C

Y4ETOM

TpeboBaHuil  (eaeparbHOTO

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 kad. 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 aucuumimubl B cTpykrype OINIOII

JucuumimHa «Metonel  ontumaneHbix  pemenuid» (b1.B.OJ.2) orHocuTcs k Onoky 1
(BapmaTuBHAs 4acCTh).

[IpenmecTByOMMMHA ~ TUCHUIUIMHAMY, (DOPMUPYIOIIMMHU  HayalbHble 3HAHMSA, SIBISIOTCS:
BeraucnourenpHas Marematuka, JluckperHas wmaremaruka, MHocTpaHHBIA 3Bk, MHDOpMarnka,
Maremaruka, Maremarnyeckass JIOTMKA WM TEOpHs AJITOPUTMOB, MeTposiorus, CTaHAapTU3aLMs WU
ceprudukanys, [IpakTuka nMo MoayyeHUIo NEPBUYHBIX NPO(ECCHOHATIBHBIX YMEHMH M HABBIKOB, B TOM
4KCJie IEPBUYHBIX YMEHUN M HAaBBIKOB HAYyYHO-UCCIIE0BATEIbCKON edATenbHOCTH, IIporpaMmmupoBanue,
[IpodeccronanbHbIil aHITMHACKUN S3bIK, PyCCKWH SI3bIK M KyJlbTypa peud, Teopus BEpOSTHOCTEH,
MaTeMaTH4ecKasi CTaTUCTHKA U cilydaiiHble npoueccel, ®usuka as napopmaruku, @uiaocodus.

3. TpeGoBaHus K pe3yibTaTaM OCBOCHUS JUCHUIIHHBI

[Tpornecc n3yueHust TUCUMIUIMHBI HAallpaBJIeH Ha (JOPMUPOBAHKE CIIEAYIOIINX KOMIIETEHLIUH:

— OIIK-2 CriocoGHOCTh OCBaMBaTh METOIMKH HCIOIb30BAHUS IMPOTPAMMHBIX CPEACTB IS
peleHusl IPAKTUYECKUX 3aa4.;

— [IIK-3 CnocoOHoCTh 00OCHOBBIBATH NPUHHUMAEMBIE IPOEKTHBIE PEIICHUs, OCYLIECTBIATh
MIOCTAHOBKY U BBITIOJHSTH HKCIIEPUMEHTHI IO IPOBEPKE UX KOPPEKTHOCTH U AIPPEKTUBHOCTH. ;

B pesynbrare u3ydeHus: IUCHUIIIIMHBI 00yUYaIOMIMNACS TOJIKEH:

—  3HATh TEOPHUIO OLIMOOK, OCHOBBI METOJIOB YCJIOBHOM 1 0€3yCIOBHOM ONTUMU3AIMH, TEXHUKY
nepexofa oT peasbHOi MpoOsIeMbl K €€ a0CTPaKTHOMY SKBUBAJICHTY.

— yMmeTb paborath B cpexe Matlab, camMOCTOATENIEHO HAXOOUTHh AJTOPUTM ONTHMH3AIINH,
pa3pabarbiBaTh KOMIIBIOTEPHBIE MPOrpaMMbl W aHAJIU3UPOBATh PE3YJIbTAThl PACUETOB M IOIyYEHHYIO
MOTPEIIHOCTb.

— BJaJeThb NPUHIUIAMU U METOJAaMM MOJEIMPOBaHMSA, a TAKXKE TEXHUKOM YHCIEHHOIO
HKCTIIEPUMEHTA ¥ CUMBOJIbHBIMH BBIUHCIICHUSMHU.

4. O0beM TMCUMILIHHBI M BUJbI y4eOHOH padoThI
OO6miast TpyIOeMKOCTh IUCIMIUIMHBI COCTaBisieT 5.0 3aueTHBIX €AUHUIIBI U TIPEACTABICHA B
taobnuie 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh AUCIIUTUTHHBI

Bunet yaeOHOM nesTeNbHOCTH Bcero uacos CemecTpsl

5 cemecTp
AynutopHbI€ 3aHITHS (BCETO) 54 54
Jleknn 24 24
JlaGoparopHsbie pabOTHI 30 30
CamocrosiTenpHas pabota (Bcero) 90 90
OdopmiieHre 0TYETOB 110 J1JAOOPATOPHBIM paboTaM 34 34
[TpopaboTKa JEKIIMOHHOTO MaTepraa 56 56
Bcero (0e3 sx3amena) 144 144
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[ToaroroBka u cavya 3K3aMeHa
OO61mas Tpy10eMKOCTh, 4

3ayetubie EnuHUIBI

5. Conep:xaHue QTMCUMILTUHBI

36
180
5.0

5.1. Pa3aenanl JUCHUILIMHLI M BUJALI 3aHATHIA
Paznenpl AMCHUTIIMHBI M BUIBI 3aHSATUIN pUBEACHBI B Tabmuie 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHMIUINHLI U BUIBI 3aHITUH

Haszpanus Pa3aciioB JUCHUTIIIMHBL

1 OO01ast TOCTaHOBKA 3a4a4d ONTHMHU3ALNH.

2 YcaoBHS ONITHMAJIBHOCTH B 3agadyax

MUHUMU3AIUU QYHKIMI OHOM MepeMEHHOM.

3 O6paboTKa JaHHBIX IKCIIEpUMEHTa. MeTos

HAaMMCHBIINX KBAaJAPATOB.

4 AHAIUTHYECKHAE U YHUCIIEHHBIE METOIBI

0€3yCIIOBHOM ONTHUMU3aluN (PyHKIIHI MHOTHX

[IEPEMEHHBIX.

5 AHanuTUYECKHE METOJIbI YCIOBHOM
ONTUMH3AINH (YHKIIUHA MHOTHX
MePEMEHHBIX.

6 UucieHHble METO/IbI YCIOBHOM
ONTHUMH3AINN

7 HpI/IMepLI MMPUMCHCHUA CUMINIIICKC-MCTOZA U

I'PaJUEHTHOrO CITyCKa.
Utoro 3a cemectp

Hrtoro

QO = IR . R
H ¢ 7o ag =

5 cemecTtp
2
4

24
24

30
30

< o

QO

=]

14

12

20

16

14

14

90
90

aa]

O
~

24

20

30

20

26

22

144
144

5.2. Copep:xkanue pa3aesioB JMCHUILIAHBI (110 JEKIIASIM)
Coneprxanue pa3esioB TUCIUTLIINH (TI0 JIEKIUSIM) IPUBEICHO B Tabmuiie 5.2.

Tabnuua 5.2 — ConepkaHue pa3ie’aoB TUCITUILINH (10 JICKITHSIM)

HasBanus paznenon

1 OO1as mocraHoBKa
34144 OTITUMUA3ALINH.

5 cemectp

33)13.‘121 OIITUMHU3AIIMHN KaK 3aJjada OIITUMAJIBHOI'O
pacxoaoBaHUsA OTPaHUYCHHOIO obbeMa PECYpPCOB.

Heo6xonumblie ycioBus ISl TOCTAHOBKY 331341
ontumuzauuu. Ipumepsr.

Hrtoro

2 YcnoBus
ONTUMAJIbHOCTH B
3aJjlauax MUHUMHU3ALUN
byHKLIMI onHON
MEPEMEHHOM.

Hroro

3 O6paboTka JaHHBIX
sKcrepuMenTa. Metoj

HAaMMCHBIIINX KBAAPATOB. Wroro
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Meton HauMeHbIIUX KBaAparoB. JInneapusanus
yTeM IpeoO0pa3oBaHus IITKaJ.

HeoOxoanmble 1 1OCTaTOUHBIC YCIOBUS SKCTPEMyMa
(byHKLIMI OHOW IEpEMEHHOI.

™
]

. %
Conepskanue pas3aenoB AUCIUILIMHE (10 JEKIHAM) ; &
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OTK-2, TTK-3
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OIIK-2, [1IK-3

OIIK-2, [IK-3

OIIK-2, [IK-3

OIIK-2, [IK-3

4 OIIK-2,

I1K-3

4 OIIK-2,

I1K-3
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4 AHanuTu4eckue u Marpuua I'ecce, kBagpatuunbie (YOpMbI, YCIOBUSL 4 OIIK-2,

YUCJIEHHBIE METObI 0€3yCIIOBHOTO SKCTPEMYMa, UCCIIEA0BAaHHE TOUEK I1K-3
0€e3yCIIOBHOM AKCTpeMyMOB. [IpocTeiine anropuTMbl peieHus
ontumu3anuu GyHKIUKA  3a1ad O6e3ycnoBHOM ontuMuzanuu. [Tpumepsl
MHOT'MX [TE€PEMEHHBIX. Hroro
5 AHanuTHUYECKHE HeoOxonumble 1 JOCTaTOUHBIE YCIOBUS YCIOBHOTO 4 OIIK-2,
METObI YCIOBHOU skctpemyma. Oynkuus Jlarpanxka, orpaHuYeHUs TUIIA I1K-3
onTuMH3aK PyHKIUHA  paBEHCTB, UCCIEAOBAHUE TOUCK HA DKCTPEMYM.
MHOT'MX [T€PEMEHHBIX. [Tpumepsl
Hroro
6 UucieHHBIE METOIbI Metonbl rpaAMEHTHOIO CITYCKa, CUMILIEKC-METO/T U 4 OIIK-2,
YCJIOBHOM ONTUMHU3ALUU  JP. T1K-3
Hroro
7 Ilpumepsl mpuMeHEeHHUs MeToa rpaIueHTHOTO CITyCKa, aITOPUTMBI M CIIOCOOBI 2 OIIK-2,
CUMILIEKC-METOAA U peanu3zanuu B cpeae Matlab I1K-3
I'PaJUEHTHOIO CITyCKa. Hroro )
Hroro 3a cemectp 24

5.3. Pazgesibl AMCHUIUVIMHBI U MEKIUCIUILIMHAPHBbIE CBSI3H € 00ecneYnBAKINNMHU (TpeabIyUMH)
U o0ecrieYrBaeMbIMHU (MOCJIeIYHIIHUMH) TUCHUILINHAMHA
Paznensl TUCHUIIIMHBI U MEXAUCUUIUTMHAPHBIE CBSI3U ¢ 00eCHeunBAIONUMU (TIPEABIAYIIUMU) U
obecnieunBaeMbIMHU (TTOCIEAYIONIMMHA ) JUCITUTUIMHAME TIPEICTaBIEeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUTUITMHBI B MEKAUCIUILTHHAPHBIE CBSI3U

Ne pa3nenoB maHHOM AMCUUTUIMHBL, 7151 KOTOPBIX HEOOXOAMMO
HauMeHOBaHME QUCLUIIINH n3yyeHre 00eceynBaoOIUX U 00eCIeYnBaeMbIX JUCLIUIUINH

1 2 3 4 5 6 7
[IpenmecTByromuye IUCHUIITUHBI
1 BeraucautenpHas MaTeMaTHKa + + + + +
2 JluckpeTHast MaTeMaTrukKa
3 HOCTpaHHBI SI3bIK

4 Nnpopmarnka

+ o+ 4+ o+

5 Marematuka

6 Matemaruueckas JIOTUKa U TEOPHS
aJITOPUTMOB

7 MeTponorusi, CTaHIapTA3auus 1
ceprudukanus

8 IIpakTuka mo nojay4eHuto
NEPBUYHBIX TPOPECCHOHATBHBIX
YMEHHU U HABBIKOB, B TOM YHCJIC
MIEPBUYHBIX YMEHUHN U HABBIKOB
Hay4HO-HCCJIEI0BATEIbCKOM
NCATCIIBHOCTHU

9 IIporpamMmmupoBaHue + + + + + +

10 IpodeccrnonanbHbIi
AHTJIMACKUAN SI3BIK

11 Pycckuii A3bIK U KyJIbTypa peuu +
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12 Teopust BEpoATHOCTEM,
MaTeMaTHIeCcKas CTaTUCTHKA U + + + +
CJIy4alHbIE IIPOLECCHI

13 ®usuka ans nHGopMaTuKu + + +

14 ®unocodus +

5.4. CooTBeTCcTBHE KOMIIETEHIN A, (POPMUPYEMBIX MPH U3YYE€HUHU TUCHHUIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMMETEHIUH, (POPMUPYEMBIX IMPH HM3YYEHUH AUCHUIUIMHBI, U BUAOB 3aHATHIM
MpeACTaBiIeHo B Tabnwuie 5.4.
Tabnmuma 5.4 — CooTBEeTCTBHE KOMIETCHLIMH, (OPMHUPYEMBIX MPH HM3YYCHUH AUCHUILIAHBI, W BHJIOB
3aHATHI

= § Bungel 3ansatuit
Z2E = o < o s oo @OopMBI KOHTPOJIA
Y = = © oo O = awv
OIIK-2 + + + Homarmaee 3aganue, OT4deT 1mo
naboparopHoii padote, Onpoc Ha
3aHATHAX, TecT
TIK-3 + + + Jomamnaee 3aganue, OT4eT 110
naboparopHoii pabote, Onpoc Ha
3aHATUSX, TecT
6. UnTepakTUBHBIE MeTOABI U (pOPMBI OPraHU3aUM 00yYeHUs
He mpenycmorpeno PVYIL

7. JlabopaTtopHble padoThI
HaunmenoBanwme n1abopaTopHbIX padbOT IpuBeACHO B Tadmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

[ ] | Q
Hassanus pasuenos HanmenoBanue mabopatopHbIX paboT .8 53.=3% &
5 cemectp
2 YcnoBus Yucnennoe nqudQepeHIMpoBaHNe U HHTETPUPOBAHHE. 6 OIIK-2,
ONTHMAJIbHOCTH B OLieHKa NOTPeIHOCTEN. I1IK-3
3ala4ax MUHUMMBAIAN  ppor 6
GbYHKIHI OTHOM
IIEPEMEHHOM.
3 O6paboTKa TaHHBIX MeTo HauMEHBIINX KBaJIpaToB. AJTOPUTM paboTHI, 4 OIIK-2,
AKCIIEpUMEHTa. MeTon OCBOEHHE CUMBOJIBHOTO METO/a cpercTBaMu Matlab. I1K-3
HAUMCHBIINX KBAJPATOB. [y 4
4 AHanmuTUYECKHUE U [Touck sxcTpemyma (pyHKIIMH OHOMN epeMeHHON 6 OIIK-2,
YUCJIEHHBIE METOAEI METOZOM 30JIOTOI'0 CEUEHUS U TUXOTOMHUU T1K-3
0e3yCI0BHOI _ Hroro 6
onTUMH3AINK QyHKUINN
MHOT'HX [T€PEMEHHBIX.
6 YncneHHble METOIBI [Tonck sxcTpemMmyma (pyHKIMH ABYX NEPEMEHHBIX 8 OIlK-2,
YCIIOBHOM ONTUMH3AIUU  METOIOM IPaIMEHTHOTO CITyCcKa [1K-3
Uroro

7 Ilpumepsl npumeneHuss [lonck KOpHEN HEITMHEWHOTO YPAaBHEHHUS METOOM 6 OIIK-2,
CHUMIIJICKC-METO/a U HrroTona n nuxoroMun I1K-3
IPaJUeHTHOTO CITyCKa. Vitoro 6
Hroro 3a cemectp 30
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tabiuie 9.1.

8. IIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocrosiTesibHasA padoTa
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETCHITUH TPEICTABICHBI B

Tabnuua 9.1 — Buasl caMoCcTOATENBHOM pabOThI, TPYLOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH

Haszeanus paznenos

2 VYcnoBus
ONTUMAJILHOCTH B 3a/la4yax
MUHMMHU3ALUU QyHKIUH
OJTHOM IIEPEMEHHOM.

3 O6paboTka JaHHBIX
sKcrepuMeHnTa. Metoj
HAaWMEHBIIIUX KBAJIPaTOB.

4 AHanuTu4yecKue u
YHCJIEHHBIE METO/IBI
0€e3yCIIOBHO
onTUMH3AINH QyHKINN
MHOTHX TT€PEMEHHBIX.

5 ABHanuTHYECKUE METOAEI
YCIIOBHOW ONTUMU3ALIMHU
(GYHKIMA MHOTHX
MEPEMEHHBIX.

6 HucneHarle METONEI
YCIIOBHOW ONTUMU3ALIMHU

7 Ilpumepsl npyUMEHEHUS
CHUMIUIEKC-METOAA U
IPaJUEHTHOTIO CITyCKa.

Hroro 3a cemectp

Hrtoro

Bunaper camocTositenbHON
paboTHI

3
Q)

1p

5 cemecTp

[TpopaboTKa JEKIIMOHHOTO
marepuana

OdopmiieHrE 0TYETOB I10
nabopaTropHbIM paboTam

Hrtoro

[TpopaboTKa JEKIIMOHHOTO
marepuana

OdopmieHre oT4eToB 1Mo
1abopaToOpHBIM paboTam

Hrtoro

[TpopaboTka JEKIMOHHOTO
Marepuana

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

Hrtoro

[TpopaboTka JIEKITMOHHOTO
Marepuana

Hroro

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

Hrtoro

[TpopaboTKa JEKIIMOHHOTO
marepuasia

OdopmiieHre 0T4eTOB 10
n1abopaTopHbIM paboTam

Hroro

Iloaroroska u cgaua
SK3aMeHa
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OITK-2,
TK-3

OIIK-2,
I1K-3

OIIK-2,
I1K-3

OIIK-2,
I1K-3

@DOpMBI KOHTPOJIA

Omnpoc Ha 3aHATHSX, Tect

Jomarnee 3amanue, TecT

JlomarrHee 3amanue,
Omnpoc Ha 3aHATHsX, TecT

Jomamraee 3aganue, Tect

JloMarraee 3amanue,
Otuet no nabopaTopHOii
pabore, Tect

JlomarniHee 3amganue,
Otuer no naboparopHoit
pabote, TecT

DK3aMeH



10. KypcoBoii npoekT / KypcoBas padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa isi OEHKH YCII€BAeMOCTH 00y4ar0IIMXCH

11.1. BanabHbIe OLEHKH Il 3J1IEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bamibHBIE OIICHKH IS SJIEMEHTOB KOHTPOJIS

. . MaxkcuMasIbHBIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gamn 3a nepuon
IeSITeIbHOCTH mexnay 2KT u Ha CeMeCTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
Onpoc Ha 3aHATUSAX 2 4 4 10
OtueT no mabopaTopHOM 10 20 20 50
pabore
Tecr 2 4 4 10
HToro makcumyMm 3a 14 28 28 70
nepuos
DK3aMeH 30
Hapacraromum utorom 14 42 70 100

11.2. TlepecyeT 0a/1J710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6anIOB B OIIEHKH 32 KOHTPOJIBHBIC TOUKHU IIpeICTaBlieH B Tadmuie 11.2.
Tabmuma 11.2 — IlepecueT 6anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

banibl Ha 1aTy KOHTPOJIBHOM TOYKH Ouenka
> 90% ot MakcuMasIbHOW cyMMBbI 6ayutoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cyMMbl OaioB Ha gaty KT 4
Ot 60% 10 69% o1 MakcuManbHON cyMMBbI OaioB Ha gaty KT 3
2

< 60% ot MakcuManbHOU CyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbl 0a/1J10B B TPAAHIHOHHYIO H MEKAYHAPOIHYI0 OLICHKY
[lepecuer cymmBbl 6aioB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIIEHKY MPEJCTaBICH B TaOIUIE
11.3.
Tabmuma 11.3 — Ilepecuer cymMmbl 6aioB B TPAAUITMOHHYIO M MEXTYHAPOIHYIO OIICHKY

HroroBast cymma 0aios,

Onenka (I'OC) YUUTHIBAET YCHEIIHO CIAHHBIN Onuenka (ECTS)

JK3aMEH

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

4 (xopo111o0) (3a4TeHO) 75 -84 C (xopomro)
70 - 74

D (yoBI1€TBOPUTENBHO)
65 - 69
3 (YIOBJIETBOPUTENHHO) (3a4TEHO)
60 - 64 E (mocpenctBeHHo)
2 (neynoByeTBOpHTENBHO) (HE Hwxe 60 6ammos F (meynoBneTBOpHUTEIBHO)

3a4YTEHO)
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12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O00ecneYeHHe TUCHMIINHBI

12.1. OcHoBHas qUTEpaTypa

1. Ilantenees, A.B. MeTtoasl onTUMHU3alMKA B MPUMEpPax M 3anadax [DIEKTPOHHBIM pecypc] :
yuebHoe nocobue / A.B. ITantenees, T.A. JleroBa. — Dnektpon. gan. — Cankr-IlerepOypr : Jlans, 2015.
— 512 c. — Pexum noctyna: https://e.lanbook.com/book/67460. — 3arn. ¢ skpana. : B npyrom mecre,
https://e.lanbook.com/book/67460 [DnexTpoHHBII pecypc] - Pexum JOCTyTA:
https://e.lanbook.com/book/67460 (nara obpamenus: 06.07.2018).

2. AmnpgpeeBa, Enena ApkanpeBHa. BapuanmoHHOE HCYMCIEHHE W METOABI ONTHMHU3ALUHU :
YyeOHoe mocobue g By30B. - M. : Breiciias mkona , 2006. - 583[1] c. ( 40 k3. ): bubnanorexka TYCVYP.
(mannuue B 6ubmuoreke TYCVYP - 40 3k3.)

12.2. JlonosHuTEIbHAS JIUTEpaTypa

1. Tpomkun, C.C. Marematuka Ui peuieHus (QU3MUECKHUX 3ajad [DIeKTpOHHBIH pecypc] :
yaeoHoe nocooue / C.C. IIpomkun. — DnekrpoH. nan. — Cankr-IlerepOypr : Jlans, 2014, — 384 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/53688. — 3ari. ¢ skpana. [DnekTpoHHbIH pecypc] - Pexxum
nocryna: https://e.lanbook.com/book/53688 (mata oopamenus: 06.07.2018).

2. Oxop3sun, B.A. Ilpuknannas maremaruka B cucteMe MATHCAD [OnextpoHHsIi pecypc] :
yaeOHoe ocobue / B.A. Oxop3un. — DnekrpoH. naH. — Cankr-IletepOypr : Jlans, 2009. — 352 ¢. —
Pexxum nmocryma: https://e.lanbook.com/book/294. — 3armn. ¢ »oskpana. : B apyrom Mecre,
https://e.lanbook.com/book/294 [DnexTpoHHBII pecypc] - Pexum JOCTyTa:
https://e.lanbook.com/book/294 (nara obpamenus: 06.07.2018).

12.3. YueOHO-MeTOANYECKHE MTOCOOUH

12.3.1. O0s13aTesibHbIE YUeOHO-MeTOoAuYeCKHe M0CO0Uus

1. Mynpos, Anaronuii EBcturneeBud. Yucnennsie metoasl maig [I19BM Ha si3pikax beiicuk,
@oprpan u [lackans : HayuHoe uznanue. - Tomck : PACKO . - Tomck : PACKO , 19911992. - 270, [2] c. (
111 5k3. ): bubmuorexa TYCVYP. (mannune B 6udnmmnoreke TYCVYP - 111 9k3.)

2. lensmuna, Enena AnekcangposHa. [lapamiensHoe nmporpamMmmupoBaHue [Onektp.pecype] :
METOIMYECKHE YyKa3aHHs I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX PabOT M CAMOCTOSTEIHHON paboOTHI s
ctynentoB 230400.62 «udopmaninoHHbIE CUCTEMBI U TEXHOTOTUNY . - ToMck , 2014 on-line ; 22 c. ( 9k3.
): B nmpyrom wmecre, http://edu.tusur.ru/training/publications/3874 [DnekTpoHHBI pecypc] - Pexum
nocryna: http://edu.tusur.ru/training/publications/3874 (nata oopamenus: 06.07.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE OCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMHU 310POBbA U
HHBAJIN/I0B

Y4eOHO-METOUUECKUE MaTepHaIIbl JJIsi CAMOCTOSTEIbHON U ayTUTOPHON pabOThl 00yYaromuxcs
W3 YHCIIA JIAI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbSI M MHBAJIMIOB MPEAOCTABIAIOTCS B (hopMmax,
aJIalTUPOBAHHBIX K OTPAHUYEHUSM UX 3[I0POBBS U BOCTIPUATHUS HHPOPMAITIH.

Jlst i1 ¢ HApYLIeHUsIMU 3PeHusl:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHOU (hopMe YBEITMUEHHBIM MIPUDTOM.

Jlist JiM1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

— B reyaTHou (opme.

JlJst JiM1 ¢ HAPYLIEHUSIMH OTMIOPHO-IBUTaTeJILHOIO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B Me4aTHo opme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

2. http://www.kcup.tusur.ru/?module=mod_methodic

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. https://elibrary.ru/defaultx.asp

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

13. MarepunaibHO-TeXHMYeCKOe o0ecniedeHHe TUCHUILUINHBI U TpedyeMoe NPOrpaMMHoe
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ofecreyeHue

13.1. O6mue TpeGoBaHNs K MATEPHAJIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecIe4eHUI0
AUCHMILTUHBI

13.1.1. MarepuanbHO-TeXHHYECKOE M MPOrPaMMHOe o0ecnevdeHne sl JeKIMOHHBIX 3aHATHI
Jlyig mpoBeeHusl 3aHATUN JEKIMOHHOTO THIA, TPYNIOBBIX U MHAUBUIYaJbHBIX KOHCYJIbTALUH,
TEKYyIIEero KOHTPOJISA M MPOMEKYTOYHOW aTTECTAIlUU HCIIONB3yeTCsl yueOHas ayIuTOPHUsS C KOJIMYECTBOM
MOCaIOUHBIX MECT He MeHee 22-24, 000pyIoBaHHAasI TOCKON U CTaHAapTHON yueOHOo# Mebenbro. Mmerores
JIEMOHCTpAIMOHHOEe O000pyJIOBaHWE M Y4eOHO-HAIISAIHBIE TOCOOWs, OOECIEUMBAIONIUE TEMATHUECKHE
WJUTIOCTPAIUH 110 JICKIIHOHHBIM pa3ziesiaM AUCIUILINHBL.

13.1.2. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne 1JIs J1a0opaTopHbIX padoT

Jlabopatopust nH)OPMAITMOHHBIX TEXHOJIOTHI

yueOHasi ayquToOpus JUIS MPOBENCHUS 3aHATHI MPAKTUYECKOTO THUIIA, Y4eOHAs ayTuTOpHs IS
MIPOBEJICHUS 3aHATHI 1TaOOPaTOPHOTO TUIIA, TIOMEIIEHUE JJIi CAMOCTOSTENIbHOM paboThI

634034, Tomckas ob6mnacte, . Tomck, Bepmmnauna ynwma, a. 74, 323 ayn.

Onucanne nMeromierocs 000pyI0BaHUS:

- [ITK Ha 6a3ze IBM PC/AT (4 mr.);

- [I9BM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I9BM IBM/PC-386;

- [I5BM VIVO D 133 (2 mt.);

- KomnsrorepP WS2;

- [I5BM "AMSTRAD";

- Jlocka MapkepHasi;

- Kommuiekt cienmanu3upoBanHoi yueOHOM Mebenu;

- Pabouee mecTo npernonaBaTers.

[IporpamMmmHOe obecnieueHue:

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft Visual Studio 2005 Professional

— OpenOffice 4

— Windows Embedded 8.1 Industry Enterprise

13.1.3. MarepuaJibHO-TeXHHYECKOe U POrPaMMHOe o0ecneyeHue J1JIsl CAMOCTOSATEIbHOM PadoThI
Jlis caMOCTOSTENbHON paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUN (KOMIIbIOTEPHBIE KJIAcChl),
PacmoIOKEeHHBIE 110 aipecam:
- 634050, Tomckas obmacts, T. Tomck, Jlennna npocrnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, . Tomck, yin. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macts, T. Tomck, Bepmmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, I. Tomck, Bepmununa ynuna, 1. 74, 207 ayn.

CocraB 000py10BaHUS:

- yueOHast meOerb;

- kommbioTeps! kiacca He Hike [IDBM INTEL Celeron D336 2.8 T, - 5 mit,;

- KOMIIBIOTEPHI MOIKIIOYCHBI K ceTH «VHTepHeT» M 00eCIeYuBaIOT JOCTYyI B JJICKTPOHHYIO
nH(OPMaIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[TepeyeHb TPOrpaMMHOTO 00ECIICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;
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- Google Chrome.

13.2. MarepuaibHO-TeXHHYECKOe o0ecredeHue TUCHUIIMHBI UISl JIMI[ C OTPAHNYEHHbIMU
BO3MOKHOCTSIMHU 310POBbsI 1 HHBAJIN/10B

OcBoeHME TUCLUIUIMHBI JIMLAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 3/10pPOBbS U HWHBaJIUAAMH
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEJCTB 00yUeHHs OOIIEro U CHEeUaIbHOIO Ha3HAuYEHUsL.

[Ipu 3aHATHSAX ¢ OOydYalOUIMMHCA € HAPYLIEHHSIMH CJIyXa MPEIyCMOTPEHO HCIOIb30BAHUE
3ByKOYCHJIMBAIOUICH amnmaparypsl, MYJIbTUMEIUMHBIX CPEICTB M JIPYIMX TEXHUYECKHX CPEACTB
npuema/mepenaun yuyeOHoOW HMHGpOpMaLUU B AOCTYIHBIX (OpMax, MOOMIBHOM CHCTEMBI MpENoAaBaHUs
JUIst 00y4aroUIMXCsl C MHBAJIUAHOCTBIO, MOPTATUBHON MHIYKIIMOHHOM cUCTEMBl. YueOHasl ayiuTopus, B
KOTOpOH 3aHMMAalOTCsl OOydarolMecs ¢ HapylIeHHEM CilyXa, 000pyldoBaHa KOMIBIOTEPHON TEXHMKOM,
ayINOTEXHUKOH, BUICOTEXHUKOU, AEKTPOHHON JOCKOW, MYJIbTUMENUMHON CHCTEMOM.

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

[Mpu 3amsATHAX C OOyYarOIIMMHCS € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbLHOI0 anmapara
UCHONB3YIOTCSl albTePHATHBHbIE YCTPOWCTBA BBOAA MH(POPMALUMU M JApPYrHe TEXHUYECKHE CpPEeACTBa
npuema/mepenadn yuyeOHoOW MHGOpMaNUU B AOCTYIMHBIX (OpMax, MOOMIBHOW CHCTEMBI OOy4eHUS s
JIONIEN C UHBAJIMAHOCTBIO.

14. OneHoYHbIe MaTePHAJIbI M METOANYECKHE PEKOMEHIALUH 110 OPraHU3ALNHU U3YYeHHUs
AUCHMILTUHBI

14.1. Coaep:xaHne OLlEeHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAALMU
Jlyig oueHKU cTeneHu chOpMHUPOBAHHOCTU U YPOBHS OCBOEHUS 3aKPEIJICHHBIX 32 TUCHUIUIMHON
KOMHeTeHHI/Iﬁ HCTIOJIB3YIOTCA ONCHOYHBIC MAaTCPUAJIbI B COCTABC!

14.1.1. TecToBbI€e 3a1aHUA

1. Kak Ha3pIBalOTCS TOYKH, B KOTOPHIX TeEpBas MpPOW3BOAHAS (YHKIHUS OMHOW MEepeMEHHOM
olpeziesieHa U paBHa HYJIIO?

- CTAllMOHAPHBIMU TOUKAMU (PyHKIMH;

- TOUKAMU MUHUMYMa;

- TOYKaMU MaKCUMYMa;

- TOYKaMU IKCTPEMYyMaA.

2. Kakumu SBISIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX IEepBasi MPOU3BOAHAS (PYHKIMHM OJHOMN
IIEpEMEHHOM MEHSIET 3HaK "IUItoc” Ha 3HaK "MuHyc"?

- TOYKaMH MakCUMyMa (QyHKLUY;

- TOYKaMU MUHUMYyMa (YHKIINY;

- TOYKaMU IKCTPEMYMa;

- Cpeny MPEUI0KEHHBIX BADUAHTOB HET ITPAaBUIIBHOTO OTBETA.

3. Kakumu SBISIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX IEpBasi MPOM3BOAHAs (YHKIMHM OJHOU
MepEMEHHOM MeHseT 3HaK "MUHYc" Ha 3HaK "mmoc"?

- TOYKAaMH MakcUMyMa (yHKIIUH;

- TOYKaMU MUHUMYyMa (YHKLINY;

- TOYKaMU IKCTPEMYMa;

- Cpeny MPEUI0KEHHBIX BADUAHTOB HET ITPAaBUIIBHOTO OTBETA.

4. Ecnu B CTallMOHApHBIX TOYKAaX (PyHKLMHU OIHOM NMEpPEMEHHOI BTOpasi MPOU3BOAHAsSI ONpe/eeHa
U TIOJIOXKUTEJIbHA, TO:

- 3TO TOYKU MaKCUMyMa

- TOYUKH MUHUMYMa

- TOYKU neperuda

- Cpeny PEUI0KEHHBIX BaDUAHTOB HET ITPAaBUJIBHOTO OTBETA.

5. I'pagueHTOM (yHKIIMM MHOTUX NTEPEMEHHBIX Ha3bIBAETCH:

- BEKTOpP, KOMIIOHEHTaMH KOTOPOT'O SIBJISIFOTCS] YaCTHbIE TPOU3BOIHBIE 3TON (DYHKLNY;

- MaTpHILIa, YIEMEHTAMHU KOTOPOH SIBJISIFOTCS YaCTHBIE TPOU3BOAHBIE BTOPOTO MOPSAKA;

- CKAJIIPHOE IIPOM3BEIECHUE BEKTOPA, KOMIIOHEHTAMH KOTOPOTO SIBJIIIOTCSI YaCTHBIE TIPOM3BOIHBIC
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9TOH (PyHKIMH, HA BEKTOP MPOU3BOJIGHBIX MPUPAIICHUI HE3aBHCUMBIX TIEPEMEHHBIX;
- Cpeay MPEIIOKEHHBIX BADUAHTOB HET IPaBUIIBHOIO OTBETA.
6. B cranmonapHoi Touke (YHKIHMH MHOTHUX IEPEMEHHBIX UMEET MECTO MMUHUMYM, €CIIU B 3TOU

TOYKE:

- BCE YINIOBBIE MUHOPBI MaTpHULIbI [ €Cce NOI0KUTEIIBHBI;

- BCE yINIOBBIE MMHOPBI MAaTpuIbl [ €cce OTpHULIaTENIBHBI,

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

- BCE yINIOBBIE MMHOPBI MaTpuIbl [ ecce paBHBI HYIIIO.

7. B cranmoHapHoO# Touke ()YHKIMH MHOTUX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CIIH B ATOU
TOYKE:

- YITIOBBIC MUHOPBI MaTPHUIIbL Fecce, Ha4YuHas € ICPBOro, OTpUuUarcJIibHOT0, 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 MaTpHULIbI [ €cce paBHBI HYIIIO.

8. [lepBoii Bapuarueit GyHKIIMA MHOTHX TIEPEMEHHBIX Ha3bIBACTCS:

- CKalsipHOE TPOU3BEICHHME TIpajveHTa (YHKUMH HAa BEKTOP MPOHM3BOJBHBIX IPHpAIECHHUI
HE3aBUCHMBIX IEPEMEHHBIX;

- MaTpULa, IEMEHTAMHU KOTOPOM SIBJISIOTCS YaCTHBIE IIPOU3BOAHBIE BTOPOIO MOPSIKA;

- BEKTOP, KOMIIOHEHTaMH KOTOPOTO SIBJIIOTCSI YaCTHBIE IPOU3BOIHbIE 3TOW (DYyHKIUY;

- Cpeaur NpCAJIOKCHHBIX BAPUAHTOB HCT MPABUJIBHOI'O OTBCTA.

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

- YaCTHBIEC IPOU3BOAHBIC BTOPOTO MOPSAIKA (PYHKIUH;

- YaCTHbBIE TPOM3BOIHBIE MIEPBOTO MOPsAIKA QYHKIIHNH;

- KOOPJIMHATHI CTALIMOHAPHBIX TOUEK (DYHKIINH;

- cpenu MpeyIoKeHHBIX BApUAHTOB HET MPaBUIIBHOTO OTBETA.

. (x=3)7 (x,-2) .
10. Jlns pynxman f(X) = — y +-2 5 B TOUKE X = {3,2} :

- UMEeT MECTO MUHHMYM, TaKk KaK B 3TOW TOUke yrioBble MHHOpH Marpunbl [0.5 0; 0 2/9]
TIOJIOKUTEIBHBL;

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

- 3HaYeHHE (PyHKINU B ATOH TOUKE PaBHO HYIIIO;

- BTOpBIE CMEIIaHHBIC IPOM3BOAHBIC PABHBI HYJTIO.

11. Jlnst 3aaum Ha ycoHbii skerpemym  f(X) =(x, —1)* +(x, =1’ —extr, npu x, +x, =2
dynkims Jlarpamka umeer BUIL:

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

- L(EA) =2 (6 =D+ (x, = 1) | =24

S L(EA) =4 (5 =D+ (= 1) [+ 4 (3, +x,):

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

12. Tlpu pemieHuH 3aqa4 Ha YCJIOBHBIA 3KCTpeMyM Uil (DYHKIIMHA MHOTHX TEPEMEHHBIX IPH
HaJIN4nu Ol"paHI/ILIeHI/II\/JI TUIIA PAaBCHCTB MCTOAOM HCOIIPCACIICHHBIX MHOXXHTEIEU J'[arpaHma, KOJIMYECTBO
ATHX MHOKUTEIICH:

- Ha eIMHUILY OOJIBIIE YeM KOJIMYECTBO OTPaHUICHHIA,

- PaBHO KOJIMYECTBY OTPaHUYCHUN;

- paBHO KOJIMYCCTBY HC3aBUCHUMBIX IICPCMCHHBIX

- MEHBIIIE, YEM KOJIMYECTBO OTPAHUYCHUH.

13. 3o010TBIM ceueHuEM OTpe3Ka (a,b) Ha3bIBaeTCs JACIEHUE ITOTO OTPE3Ka HEKOTOPOW TOYKOH X
TaK, YTO BBIMOJHACTCS yCIOBHE:
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b-a b-x

b—-x x-a
b—a_é.
b—-x 2’

b—a-90

- Xx= ;
2

- Cpeaur NpCAJIOKCHHBIX BAPUAHTOB HCT MPABUJILHOI'O OTBCTA.
14. Ilpn pemieHMH METOIOM HEOMNpPEICICHHBIX MHOXHUTeNeW Jlarpanka 3amadyum Ha YCIOBHBIN

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

MOYHO HaWTH U3 PEUICHUS CUCTEMbl YPaBHEHUM:

2(x, -+ 4 =0,
- 2(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,
- 42(x, - 1) =4, =0,

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

Cpely NPEJIOKEHHBIX BAPUAHTOB HET MPABUIBHOTO OTBETA.

15. Knaccuueckuii MeTon peleHus 3ajad Ha YCJIOBHBIM 3KCTPEMYM C OTpaHUYEHUSIMU THUIA
PaBEHCTB 3aKIII04AETCSA B TOM, YTO:

- U3 YPaBHEHUH B CUCTEME OIPAaHMYEHUI CTOJIBKO MEPEMEHHBIX, CKOJIBKO UMEETCSl OTpaHUYECHU,
BBIPAKAIOTCS Y€PE3 OCTABIINECS NMEPEMEHHBIE, MOCIIE YETO MOACTAHOBKOM 3THUX BBIPAXCHHUU B ILIEIEBYIO
(GyHKLHMIO 3a71a4a CBOJUTCA K 3a7a4e Ha 0€3yCIOBHBIN SKCTPEMyM;

- JUIsl pELICHHs IPUMEHSIOT METO/ HEOIIPEIETICHHBIX MHOKUTENeH Jlarpanika;

- JUIA PELICHUs TPUMEHSIOT METO IITPaHBIX (QYHKINH;

- Cpey MPEUI0KEHHBIX BADUAHTOB HET ITPABUIIBHOTO OTBETA

16. [ocrarouHoe YyCJIOBHE MakKCMMyMa (YHKIMM MHOTHX IE€PEMEHHBIX (opMynupyeTcs
CJIEYIOIIM 00pa3oM:

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

- €CJIM B CTAI[MOHAPHOW TOUKE ()YHKIIMU MHOTHX IIEPEMEHHBIX BTOpasi POU3BO/IHAS MEHbIIIE HYJI,
TO 9TO TOYKA MAKCHUMYMa;

- €CJIM B CTAI[MOHAPHOM TOUKE ()YHKIIMKM MHOTHX IMIEPEMEHHBIX BTOpas Bapuaius (GpyHKIMU Ooblie
HYyJIsl, TO 9TO TOYKAa MAaKCUMYMa;

- €CJIM B CTAllMOHAPHOH TOUKe ()YHKIIMHM MHOTUX MEPEMEHHBIX BTOpas Bapualus (QyHKIUU paBHA
HYJIIO, TO 3TO TOYKa MAaKCUMYyMa.

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

- HalpaBJIEHUE HaUCKOPEHIIEro pocTa (PyHKIMH;

- HampaBJieHUe yObIBaHUS (QYHKLINY;

- HampaBJIeHUe pocTa QyHKLUY;

- Cpeny MpeI0KEHHBIX BapUAHTOB HET ITPaBUJIBHOTO OTBETA.

18. JlocrarouHoe yciaoBME MHHMMyMa (YHKIMH MHOTMX HEpEeMEHHbIX (opMynupyeTcs
CIIETYIOIINUM 00pa3oM:

- €CIIM B CTAI[MOHAPHOM TOYKe (DYHKIIMM MHOTMX MEPEMEHHBIX BTOpas Bapuanus GpyHKIUM Oosblie
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HYJIS, TO 3TO TOYKAa MUHUMYMA;

- €CJIM B CTAllMOHAPHOM TOuke (PyHKIIMU MHOTUX IEPEMEHHBIX BTOpas MPOU3BOHAS OOJbIIE HYIIS,
TO TO TOYKAa MHHUMYMa;

- €clli B CTallMOHApHOM ToYke (YHKIMH MHOTHUX MEPEMEHHBIX BTOpas Bapuanus (QYyHKIHH
MEHBIIIE HYJIS, TO 3TO TOYKa MUHUMYMA;

- €Cllu B CTallMOHAPHOM TOYKe (PyHKIIMU MHOTHX MEPEMEHHBIX BTOpas Bapualus (GyHKIHU paBHA
HYJII0, TO 3TO TOYKa MUHUMYMa.

14.1.2. Dx3aMeHALMOHHbIE BONPOCHI

busner 1.

1) IlocTaHoBKa 3a1a41 TMHEMHOTO POTrPpaMMHUPOBaHUS.

2) Ipuamun makcumyMma [lonTpsruna. [IpumMeHnenne npuHIKMIIa MAKCUMyMa Ha TIPUMEPE 3a]1a4u O
MPSMOJIMHEHOM JIBUYKEHUU MaTEPUAIIBHOU TOUKH.

buier 2.

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

2) O®yukuusa ['amunbsrona-IloHTpsiruHa, ompeaeneHre MPUCOCIWHEHHOW CHCTEMbl M 3ajadu
ONTUMAJIbHOTO YIIPABJICHMS, KAHOHUYECKNE YPABHEHUSI.

busner 3.

1) YcnoBus TpaHcBepCalbHOCTH B 337a4aX ONMTUMAJIbHOTO YIPABICHHUS.

2) IlocTaHoBKa 3a7a4M ONTHUMAJIBHOIO YIIPABJICHUSA: OCHOBHBIE IOHATUS HAa IPUMEpE 3a4aud O
MPSAMOJIMHEITHOM JIBM)KEHUH MaTepUaIbHON TOUKH.

buner 4.

1) Ces13p npuHLKIIa MakcuMyMa [IoHTpsirMHA 1 KJTaCCMUECKOTO BapUAIIMOHHOTO HCYUCTICHUS.

2) OCHOBBI CHMIUIEKC-METO/A PELICHUS 3aJad JIMHEWHOIO MpOrpaMMHUpPOBAaHUS Ha IpHUMEpe
3a/1a4M: , P OTPAHUYECHUSAX BUAA

buner 5.

1) ITocTanoBka 3a/a4 ONTUMAJIBLHOTO YMPABICHUS: 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 JHMHEHHOTO MporpammupoBaHus. CHUMIUIEKC-TaOmuIa A HEKOTOPOH
YIJIOBOM TOYKHM B 3aJadyax JMHEHHOro ImporpamMMupoBaHHs. CMBICI OCHOBHBIX BEJIIMYMH B CHMILIEKC-
tabnuue. Tpu BapraHTa MPOAOIDKEHUS PEIICHUs 33aa4ll JIMHEHHOTO MPOrpaMMHPOBAHUS B 3aBUCUMOCTH
OT 3HaYeHUN KO3 (HUIIMEHTOB B CUMILICKC-TA0JIHIIE.

buner 7.

1) Bapwmamus, reomeTpuyeckas HHTEpPIpETallds BapHallii, OCHOBHBIC CBOWMCTBAa oOIlepaTopa
BapbUPOBAHUSI, BapUAIs CI0KHON QyHKIMH.

2) Kanonuueckas 3ajaya JIMHEHHOTO MporpaMMupoBaHus. CHUMIIIEKC-METO]] PEIICHUs 3a7adu
JMHENHOTO MPOrpaMMHUPOBAHUS.

buier 8.

1) JluHeWHBIH M KBaJApPaTUYHBIM (YHKIUOHANBI. YCJIOBHE CTAllMOHAPHOCTH (yHKIMOHATA.
WuTerpanbhblii GyHKIMOHAN, BapHallksl HHTErpajabHOro (GyHKIHMOHAMA.

2) IlonsTHe YI10BOM TOUKH, Oa3zuca, 6a3MCHBIX U CBOOOAHBIX NMEPEMEHHBIX B 33/1a4ax JIMHEHHOTO
nporpamMMmupoBanus. HaliTu Xotst 661 0JJHY YITIOBYIO TOUKY U €€ 0a3uc B 3aaa4e . (OrpaHu4eHus 3a/1aHbl B
BHJIC ).

buier 9.

1) OcHoBHas neMMa BapHUallMOHHOIO HCUUCIIEHMS. YCIOBUS CTAllMOHAPHOCTH HMHTETPAIBHOTO
(dhyHKIIMOHATA.

2) OcHoBHas 3ajadya JMHEMHOro IporpaMMupoBaHus. leomeTpuueckas HHTEpIpETALUL
BO3MOXKHBIX BAPUAHTOB PEIIEHUS IS ClIydasi IByX EPEMEHHBIX.

buner 10.

1) Bapuarnmonssiii mpuHIun depma.

2) CBeneHMEe OCHOBHOM 3a7jauyl JIMHEWHOTO IIPOrpaMMUPOBAaHUs K KaHOHMUYECKOM 3anade. [Ipumep
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MTOCTaHOBKH TPAHCIIOPTHOM 3aJauu.

buner 11.

1) 3amada o GpaxuUCTOXpOHE.

2) KaHoHuyeckass ¥ OCHOBHAas 3aJaud JIMHEWHOTO MpOTpaMMHpOBaHusA. [Ipumep MOCTaHOBKH
3a/1a4¥ ONTUMAJIBHOTO UCIOJIb30BAHUS TOCEBHOM TIJIOILAH.

buner 12.

1) [onarue skcTpemyMa (YHKIHMH OJHOTO HepeMeHHoro. HeoOxoaumoe yciaoBHE 3KCTpeMyMa
(GbyHKIMM oiHOTO nepeMeHHOro. «[lomo3purenbHbIe» Ha SKCTPEMYM TOUKH.

2) OOmas mocTaHOBKA 3aJaydl JIMHEMHOro IMporpamMmupoBaHusi. [Ipumep MOCTAaHOBKH 3alauu
ONTHUMAaJIbHOTO MJIAHUPOBAHUS IIPOU3BOJCTBA.

buner 13.

1) IlepBoe nocTratoyHOE yClIOBUE 3KCTpeMyMa (DYHKIIMH OJHOTO IEPEMEHHOTO.

2) Beinyknoe nporpammupoBaHue. Merton MHOxuTeneil Jlarpanka: NMOMCK CENJIOBOH TOYKHU
METOJIOM MPOEKIUU I'PAJUECHTA.

buner 14.

1) Bropoe mocrarouHoe yciaoBHE SKCTpeMyma (DyHKIMHM OIHOTO INepeMeHHoro. MccimemoBaHue
MIPOU3BOIHBIX BBICIIUX MOPSIKOB.

2) Brimykiioe mporpammupoBanue. J[BoiicTBeHHas 3a1a4a.

buner 15.

1) Bemykaeie ¢yHKIMM OTHOTO TepeMeHHOoro. Kpurepuii BBIMYKIOCTH (YyHKIMA OHOTO
nepemeHHoro. McciienoBanre nepBoil IpOU3BOJHOM.

2) Beimmyxiioe mporpammupoBanue. Teopema Kyna-Takkepa.

buner 16.

1) Bemykasie ¢yHKIMM OTHOTO TepeMeHHOoro. Kpwurepuii BBIMYKIOCTH (YyHKIHMA OHOTO
nepemeHHoro. MccienoBanre BTOPOM MMPOU3BOJHOM.

2) Beinykibsle pyHKIMKM MHOTHX NepeMeHHbIX. HeobxonuMoe u 1ocTaToyHoe yCiIoBUEe MUHUMYyMa
IJIaIKMX BBIMYKIIBIX (DYHKITHH, 3aJaHHBIX HA BBITYKIOM MHOXECTBE.

buner 17.

1) YncnenHnsle METO/IBI TIOMCKA IKCTpeMyMa (yHKIIUH OHOM nepemenHoi. Knaccuueckuii meron.
Merton aeneHus OTpe3Ka Mornoiam.

2) JocratoyHoe yCIOBHE OJKCTpeMyMa (YHKIIMH MHOTHX TIEPEMEHHBIX I 3a1ad  C
OTpaHWYCHUSIMU TUTIa HepaBeHCTB. (MeTtoa MHOXuUTENeH Jlarpanxka).

buner 18.

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

2) Meton mHoxuTenel Jlarpamxka B 3amadax MUHMMH3AIMKA (PYHKIIUH MHOTHX TEPEMEHHBIX C
OTPAaHUYEHUSIMU TUIIA PABEHCTB.

busner 19.

1) YucneHHble METOABI ITOMCKA SKCTpEeMyMa (PYHKIIUH OHOU IIepeMeHHOM. MeTos] KacaTeNbHBbIX.

2) Oyuknus Jlarparka B 3a7a4ax Ha yCJIOBHBIA IKCTPeMyM (DyHKIIMM MHOTHX IEPEMEHHBIX (C
OTpaHUYECHUSIMU TUIIA PABEHCTB).

buner 20.

1) Onpenenenue ¢GyHKIUMN MHOTUX NepeMeHHbIX. IlepBblii U Bropoil muddepeHiman QyHKINH
MHOTHUX NepeMeHHbIX. ['pafiueHT pyHKIuu.

2) Knaccudeckuit METO/I peIieHus 3a/1ad Ha YCIOBHBIN SKCTpEeMyM (PYHKIIMHA MHOTUX MTEPEMEHHBIX
(C orpaHMYECHHUSIMU TUIIA PABEHCTB).

buner 21.

1) HeoOxogumoe ycimoBue 3KcTpeMyMa (PyHKITMH MHOTHX TICPEMECHHBIX.

2) locTatoyHoe yCIOBUE SKCTpeMyMa (PyHKIIMH MHOTUX MEPEMEHHBIX.

buner 22.

1) JlocrtarouHoe yclIOBHE OKCTpeMyMa (YHKIMHM OJHOTO IE€PEeMEHHOI0: HCCIe0OBaHUE
MIPOU3BO/IHBIX BBICIIUX MOPSIKOB.

2) OcHOBHBIC TIOHATHS TEOPUU ONTUMAIBHOTO YIpaBlieHus: (ha30Bble MepeMEHHbIE, YIIpaBICHHUE,
(YHKIUS TIeTTH, KPUTEPU ONTUMAIBHOCTH.
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buner 23.

1) Onpenenenre yriaoBo TOUYKH B 3a]ja4ax JJMHEHHOTO MPOTpaMMHUPOBAHUSI.

2) Beinykioe nporpaMMUpOBaHUE: IPUHLUI ABOHCTBEHHOCTH.

14.1.3. Tembl OIIPOCOB HA 3aHIATHUAX

3amauya ONTUMM3AIMM KakK 3ajJada ONTHUMAJIbHOTO pAacXOIOBAaHUS OTPAaHMYCHHOTO o0beMa
pecypcoB. HeoOxonuMele ycinoBus A1 TOCTAaHOBKM 3a1auu onTuMu3anuu. [Tpumepsr.

Heo6xonumbie 11 oCTaTOUHBIE YCIOBUS KCTpeMyMa (DyHKIMNA OZHOM repeMeHHON

Beimykioe nporpaMMupoBaHH€E, OCHOBHBIE OIIPEECIICHUS], METO/IbI U OCOOEHHOCTH PELICHUS 3a]1a4
BBITYKJIOTO IPOTpaMMHUPOBaHUS

[Tpyaumn nBoucTBeHHOCTH. CpaBHEHHWE alNTOPUTMOB PELICHMs 3ajad ONTHMHU3ALMA HAa OCHOBE
MIPUHLUIIA JBOMCTBEHHOCTU. [Iprmepsl

14.1.3. Tembl 0IpOCOB HA 3aHATHAX

3ajaya ONTMMHU3ALMK Kak 3ajjadya ONTHMAJbHOTO PACXOIOBaHHUS OIPAaHHYEHHOTO oO0bema
pecypcoB. Heobxomumbie yCIIOBUS Il TOCTAHOBKH 33/1a4¥ ONTHMH3AIH. [Ipumepsl.

HeobOxoaumbie U 1OCTAaTOYHBIC YCIOBUS KCTpeMyMa (DyHKIIUNA OTHON TIEPEeMEHHOM

Brimykioe nmporpaMMupoBaHHE, OCHOBHBIE OIPEIEIICHHUS, METO/Ib U OCOOCHHOCTH PELICHHS 3a]1a4
BBIMYKJIOTO MPOTpaMMHUPOBaHUS

[Tpunuun nBoiicTBeHHOCTH. CpaBHEHME AJNTOPUTMOB pPEUIEHMs 3ajad ONTHMHU3ALMU HAa OCHOBE
MpUHIMNA JBOMCTBEHHOCTH. [Iprmepsl

14.1.4. Tembl fOMANIHUX 3aJAHUH

Haiitu npou3BoaHyIo GyHKLIUH U3 €€ OIpeesIeH s Yepes Mpees U YUCICHHO B HEKOTOPOH TOUKe

Haiitu onpenen€HHpiil MHTErpan aHATUTHYECKU U YUCIEHHO MeTogoM CHUMIICOHA

Haiitn BpyuHyro mnapameTpbl mnapaloibl JJs TSATH OKCHEPUMEHTAIBHBIX TOYEK METOIOM
HaVMEHBIIINUX KBAIPaTOB

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

Haiiti ananutndecku 6e3yCIOBHBIN SKCTpeMyM (YHKIIHH JBYX MIEPEMEHHBIX M HUCCIIEIOBATh €ro

HaiiTi aHanuTH4ecku yCaoBHbIN KCTpeMyM (DyHKIIUH IByX MEPEMEHHBIX U UCCIIE0BATh €T0

Haiitu reomerpuuecku 6€3ycioBHbIN SKCTpeMyM (YHKLUH JIBYX EPEMEHHBIX

Haiitu reoMeTpruyecKku yCIOBHBIN 3KCTpeMyM (DYHKIIMH JIBYX MTEPEMEHHBIX

CpencrBamu Matlab:

Haittn xopHM MOJIMHOMA TPETHhEH CTENIEHU

[Monmyuuts dhopmynst aist kopHeit CJIAY TpeTbeli cTeneHu

Paznoxuth 1poOHO-parmoHabHY0 (QYHKIHIO B psn Teinmopa

14.1.5. Tembl J1a60paTOPHBIX padoT
Yucnennoe nuddepeHnrpoBanie u HHTerpupoBanue. OueHka morpenHocTei.
MeTon HaMMEHbBIIUX KBaApaToB. AJITOPUTM pabOThI, OCBOCHHE CUMBOJIBHOIO METOJa CPENICTBAMU
Matlab.
[Touck sxcTpemyma (GyHKIIUN OJHOM MepeMEHHOW METOZO0M 30JI0TOT0 CEYEHHSI U JUXOTOMUN
[Touck sxcTpeMyMa (QpyHKIIHH ABYX MEPEMEHHBIX METOJIOM I'PaJIMEHTHOTO CITyCKa
[Touck kKopHEN HETMHEMHOTO YpaBHEHUS METOIOM HbIOTOHA U TUXOTOMUU

14.2. TpeOoBaHUA K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI 1 HHBAJIN/IOB
Jng nui ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSMH 3[0POBBSI M HHBAJIUAOB MPEIyCMOTPEHBI
AOIOJHUTECIBHBIC OLICHOYHBIC MaTCpHUaibl, ICPCUCHDb KOTOPLIX 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
JocTynHas popMa MpeaoCTaBICHUS 3aJaHU 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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