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4 CamocrosrenbHas paboTta 106 106 4acoB
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PilCC.\l()TpCH&l n ()ﬂ()(’)pCHLl Ha 3acCCaaHuu Kil(t)ﬁ;{pbl
2018 1

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 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)

CornacoBaHa Ha noptane Ne 37645

B. B. Kuobutkusn
10. A. lllypeirun

10. A. lllypeirun

JI. A. Ko3nosa

10. A. lllypeirun

B. M. 31035K0B

H. 0. Xabubynuna

20



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 IIpumepbl IPUMEHEHUS! CUMIUIEKC-METOAa 1
rpauCHTHOTO 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
(bYHKIHI OIHOM TepeMEHHOM.

™
]

CozeprkaHue pa3ieoB JUCIUILUIMHEI (110 JTEKIUAM) § &

70

180
36
216
6.0

o o
S

bIC

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,

g =

¢
r



sKcIiepuMeHTa. Metoj MyTeM MPeoO0pPa30BaHUs 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 GyHKIMNA  3a1ay Oe3ycioBHOM ontumuzanuu. [Ipumepsr.
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,
CUMILIEKC-METOAA U peanu3zaiun B cpene Matlab. I1K-3
IPaJUEHTHOIO CITyCKa. Hroro 4
Wroro 3a cemectp 34

5.3. Pa3nesibl AMCHUIIMHBI M MEKIMCUMILIMHAPHBbIE CBSI3H € 00eceYuBAKIIMMH (NMPeabl Ty IIUMH)
U o0ecneyuBaeMbIMH (IMOCTEAYIONIMMH) TUCHUILIHHAMHA
Paznenbl quctuIInHB ¥ MEKIUCIUILIMHAPHBIE CBSA3H C O0ECIIEUMBAIOMIMMHU (TIPEABIIYIITIMU) 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 OIlK-2
ONTUMAJILHOCTH B OneHka norpemHoCTen.
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 METOZIOM 30JIOTOI'0 CEUEHUS U TUXOTOMHUH. T1K-3
0e3yCI0BHOI _ Hroro 8
ONTUMU3ALMH (PYHKIUN
MHOTHUX IIEPEMEHHBIX.
6 UucneHHbIe METO/IbI [Touck skcTpeMyma (GyHKIIUU JBYX MTEPEMEHHBIX 10 OIIK-2,
YCJIIOBHOM ONTUMHU3ALUU  METOIOM I'PaJUEHTHOIO CITyCKa. I1K-3
Htoro 10

7 Ilpumepsl npuMeHeHus  [Iorck KOpHEN HETUHEHHOTO YpaBHEHHS METOAOM 6 OIIK-2,
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CHUMIIIICKC-MCTOAa U
rpauCHTHOTO CITyCKa.

Uroro 3a cemectp

tabiuie 9.1.

HproToHa 1 AUXOTOMUHM.

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 qaHHBIX
9KCIIepuMenTa. Meton
HaMMCHBIINX KBAAPAaTOB.

4 AHanuTu4eckue u
YHCIJICHHBIE METO/IBI
0€e3yCIIOBHOM
ONTUMH3AINH (QYHKIUN
MHOTHUX IT€PEMEHHbIX.

5 AHanuTHuecKkue MeTO/bl
YCIOBHOW ONTHMH3ALINHT
(bYHKIMI MHOTHX
NepEMEHHBIX.

6 UucneHHble METO/IbI
YCJIOBHOW ONTHMH3ALINHT

7 IIpuMepsl NpUMEHEHUS
CHUMIUIEKC-METOAA U
IPaJUEHTHOTIO CITyCKa.

Hroro 3a cemectp

Bunaper camocTositenbHON
paboTHI

3
Q)

1p

6 cemecTp

[TpopaboTKa JEeKIIMOHHOTO
marepuana

OdopmreHne oT4eToB 1Mo
1abopaToOpHBIM paboTam

Hroro

[TpopaboTka JEKIMOHHOTO
Marepuana

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

Hrtoro

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmiieHre 0T4eTOB 10
n1abopaTopHbBIM paboTam

Hrtoro

[TpopaboTKa JEKIIMOHHOTO
marepuaia

Hroro

[TpopaboTKa JEKIIMOHHOTO
Mmarepuasia

Odopmiierre 0T4eTOB 1O
n1a0opaTopHBIM paboTam

Hroro

[TpopaboTKa JEKIIMOHHOTO
marepuana

OdopmiieHrE 0TYETOB I10
naboparopHbIM paboTam

Hroro

IToaroroska u cmaua
JK3aMeHa
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@DOpMBI KOHTPOJIA

Omnpoc Ha 3aHsATHSX, Tect

Jomarrnee 3aganue, Tect

JloMarraee 3amanue,

Omnpoc Ha 3aHsaTHSX, Tect

JlomalHee 3amganue, TecT

Jlomalinee 3amganue, TecT

JlomalliHee 3agaHue,
Onpoc Ha 3aHaTusx, Tect

OK3aMeH



Hroro 142

10. KypcoBoii mpoekT / KypcoBasi padora
He mpenycmorpeno PVYII

11. PeiiTuHrOBas cucTemMa il OLEHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. BanabHble OLIEHKH /AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banipHbIE OLIEHKH TSI 2JIEMEHTOB KOHTPOJIS

MaxcuMaILHBIN

MakcuManbHbIA 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 3aHATUSIX 2 4 4 10
OtueT no mabopaTopHOI 8 16 16 40
pabore

Tecr 2 4 4 10
HToro makcumyM 3a 14 28 28 70
nepuos

DK3aMeH 30
Hapacraromum utorom 14 42 70 100

11.2. TlepecyeT 0a/1J10B B OLIEHKH 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 MakcuMasibHOW cyMMBbI 6autoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cyMMbl OamioB Ha gary KT 4
Ot 60% 10 69% oT MakcuManbHON cyMMbI OaioB Ha gaty KT 3
2

< 60% ot MakcuMabHOU CyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbI 02/1J10B B TPAAHIHOHHYIO H MEKIYHAPOIHYI0 OLICHKY
[lepecuer cymMmBbl 6aiioB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIIEHKY MPEJCTaBICH B TaOIUIE
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6asIoB B TPAIUITMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosast cymma 0aios,

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

JK3aMEH

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

4 (xopo11o0) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74

D (yoBI1€TBOPUTENBHO)
65 - 69
3 (YIOBJIETBOPUTENHHO) (3a4TEHO)
60 - 64 E (mocpencTBeHHO)
2 (neynosyeTBOpHTENBHO) (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.)

3. MynpoB, Anaronuii EBcturneeBud. Yucnennole Metoasl s [I9BM Ha s3bikax belicuk,
@oprpan u [lackans : HayyHoe uznanue. - Tomck : PACKO . - Tomck : PACKO , 19911992. - 270, [2] c. (
111 k3. ): bubnuoreka TYCVYP. (nanuuue B 6ndamoreke TYCVYP - 111 3k3.)

12.2. lonosHuTEAbHAS JIUTEpPATypa
1. Oxop3un, B.A. Ilpuknaagnas marematuka B cucteMe MATHCAD [DnexkrpoHHsbIif pecype] :
yuebHoe nocobue / B.A. Oxop3uH. — OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 352 ¢. —
Pexxum pmocrtyma: https://e.lanbook.com/book/294. — 3arn. ¢ odkpanHa. : B jgpyrom wmecre,
https://e.lanbook.com/book/294 [DnexTpoHHBII pecypc] - Pexum JIOCTYyTIA:
https://e.lanbook.com/book/294 (nara o6pamenus: 06.07.2018).
2. OxopsuH, B.A. Teopus ynpasieHus [DneKTpoHHBIN pecypc] : yueonuk / B.A. Oxop3un, K.B.

CagponoB. — Dnektpon. gan. — Cankt-IlerepOypr : Jlanp, 2014. — 224 c. — Pexum poctyna:
https://e.lanbook.com/book/49470. — 3ar. c JKpaHa. : B JIPyTOM MecTe,
https://e.lanbook.com/book/49470 [DnexTpoHHBIIH pecypc] - Pexum JOCTyma:

https://e.lanbook.com/book/49470 (nata o6pamenus: 06.07.2018).
12.3. YueOHO-MeTOAMYECKHE TOCOOUS

12.3.1. O0s13aTesibHbIE YUeOHO-MeTOoAuYeCKHe M0CO0Uus
1. IHensmuna, Enena Anexcanaposna. [lapamiensHoe mporpamMmupoBanue [DnekTp.pecypce] :
METOIMYECKHE YyKa3aHHs [0 BBIIOJIHEHHUIO JIaOOPAaTOPHBIX PadOT M CAMOCTOSTEIbHOM paboThl s
crynerto 230400.62 «HpopManMOHHBIE CUCTEMBI H TEXHOJOTHI . - ToMck , 2014 on-line ; 22 c. ( 3Kk3.
): B apyrom wmecte, http://edu.tusur.ru/training/publications/3874 [OnexTponHslii pecypc] - Pexum
noctyna: http://edu.tusur.ru/training/publications/3874 (nata oopamenus: 06.07.2018).

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

VY4eOHO-MeTOANYECKAE MaTepHaIbl ISl CAaMOCTOSTEIbHOW M ayAUTOPHON pabOThl 00ydaromuxcs
U3 YHUCIIa JIUL ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M MHBAIHUJIOB MPEIOCTABIAIOTCS B opMax,
aIaNTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbsS U BOCIIPUATHUS HH(POPMAIIHH.

J1st M1 ¢ HApyIIeHUSIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHHSIMH CJTyXa:

- B ()OpME NIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHo opme.

JI1s1 JIMIL ¢ HApYLIEeHUsIMH ONIOPHO-ABUIaTe/ILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou (opme.

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

https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

Nk W=
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13. MarepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCUMILIMHBI M TpedyemMoe NporpaMMHoe
o0ecrneuyenne

13.1. O0mue TpeOOBaAHUSI K MATEPHAJILHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecIe4eHnI0
AMCUMILTUHBI

13.1.1. MarepuajbHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrnedeHne sl JeKUMOHHBIX 3aHATHI
Jlyis mpoBenieHusT 3aHATUN JICKIIMOHHOTO THIIA, TPYNIOBBIX M MHIUBUIYaTbHBIX KOHCYJIBTAIUH,
TEKYyILIEro KOHTPOJIA M MPOMEXKYTOYHOU aTTeCTallMU HCIIONb3yeTCsl yueOHasi aylIuTOpHUs C KOJIUYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 00opynoBaHHas JOCKON M CTaHAAapTHOM yueOHoil Mebenbio. MiMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHWE M YYEOHO-HAIISAHBIE TOCOOMs, 00eCTeUnBAIOIINE TEMaTHYCCKHE
WJUTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIHUILIHHBL.

13.1.2. MaTepuaibHO-TEXHHYECKOE U MPOrpaMMHoOe odecrieyeHne s JadopaTopHbIX padoT

JlaGoparopust HH(YOPMAITMOHHBIX TEXHOJIOTHI

ydeOHass ayauTOpHs UIS TPOBEICHHS 3aHATHI MPAKTUYCCKOTO THIA, ydeOHas ayTuTopus s
MIPOBEICHUS 3aHATHI TaOOPATOPHOTO TUTIA, IIOMEIIEHUE JJIsi CAMOCTOSTENILHON paboThI

634034, Tomckas obmacts, . Tomck, Bepmmnuna ynuna, a. 74, 323 ay.

Onucanune UMerIerocs 000pyI0BaHUS:

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

- [I5BM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [15BM VIVO D 133 (2 mt.);

- KomnsrorepP WS2;

- [I15BM "AMSTRAD";

- Jlocka mapkepHasi;

- KomrmekT crienmanu3upoBaHHON yueOHOM Mebenu;

- Pabouee mecto npemnonaBares.

[TporpammHoe obecrieueHue:

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

— Windows Embedded 8.1 Industry Enterprise

13.1.3. MarepuaJibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHne I CAMOCTOATEIbHOH padoThl
s caMOCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAIUTOPUU (KOMITBIOTEPHBIE KJIAcChl),
PacCIOJIOKEHHBIE TI0 aJipecam:
- 634050, Tomckas obnacts, I. Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yn. Kpacnoapmeiickas, . 146, 201 ayx.;
- 634034, Tomckas obnacts, I. Tomck, Bepumauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 207 ayn.

CocraB 000py0BaHUS:

- yueOHasi Mmeberb;

- kommsioTepsl kiacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMIBIOTEPHI MOJKIIOUEHBl K ceTH «VHTepHeT» M 00eCne4YMBaOT JOCTYN B DJICKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

[lepedens mMpOrpaMMHOTO 00ECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIIHHBI VIS JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIM/I0B

OcBoeHUE MUCIHUIUIMHBI JUIAMH C OIPAHUYEHHBIMU BO3MOXHOCTSAMH 3I0POBbS M HWHBAJIUIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPENICTB 00yUeHUS OOIIETO U CIIeIHATLHOTO HA3HAYCHUS.

[Ipu 3aHsATHSAX C OOYYAIOIIMMHUCS € HAPYHIEHHSIMH CJyXa IPEIyCMOTPEHO HCIIONIh30BaHUE
3BYKOYCWJIMBAIOILIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JAPYTUX TEXHUYECKUX CPENICTB
npreMa/mepenaun yaeOHOW WHQpOpMAIMKH B JOCTYIMHBIX (PopMax, MOOMIBHONW CHUCTEMBI MPETIOAABAHUS
JUIst 00YYaroUIUXCsl ¢ WHBAJMAHOCTBIO, TIOPTATUBHOM MHIYKIIMOHHOW CHUCTEMBI. YueOHas aynuTopus, B
KOTOPOW 3aHUMAIOTCS OOydYaroluecs ¢ HapylIeHHEeM cliyxa, 000pylIoBaHAa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJICOTEXHUKOU, AEKTPOHHON JOCKON, MYJIBTUMEIUMHON CUCTEMOM.

[Ipu 3ausATHAX ¢ 00YUYAOMIMMUCS ¢ HAPYILIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO HCTOIb30BaHUE B
JICKIIMOHHBIX U YYeOHBIX ayJUTOPUSIX BO3MOXXHOCTH MPOCMOTPA YIAJICHHBIX 0OBEKTOB (HAallpUMep, TEKCTa
Ha JIOCKE WJIH CJlaii/ia Ha 3KpaHe) MPY TOMOIIH BUICOYBEIMIUTENEH IJ1s1 KOM(OPTHOTO IPOCMOTPA.

[Ipun 3aHATHAX ¢ OOyYarOMIMMKCS € HapYLIeHWSIMH OINOPHO-IBUIaTeJIbHOIO amnmapara
WCTIONB3YIOTCSl aJIFTEPHATUBHBIC YCTPOMCTBA BBOJAa WH(OPMAIMH W APYyTHE TEXHUYCCKUE CPEICTBA
npuema/mepenaun yueOHol HHpOpMaluu B JAOCTYMHBIX (QopMax, MOOMIBHONH CHUCTEMBI OOyUeHUS IS
JIOACH C HHBAJIMIHOCTBIO.

14. OueHouyHbIe MaTEePHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPraHU3AIUH H3YYeHUs
JUCIUTLINHLI

14.1. Coaep:kaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEHAALMHU
JInst OLIeHKH cTeneHd C(HOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMIIETEHITUH UCTIONB3YIOTCS OLICHOYHBIE MaTEPHAJIbl B COCTABE:

14.1.1. TecToBble 3a1aHNs

1. Kak Ha3pIBalOTCS TOYKH, B KOTOPBIX I€pBas MNPOM3BOAHAS (YHKUHUS OIHOW MEPEMEHHOM
omnpeesieHa U paBHa HYJIIO?

- CTallMOHAPHBIMH TOYKaMU (YHKIIHH;

- TOYKaMU MUHUMYMa;

- TOYKaMU MaKCUMYMa;

- TOYKaMH IKCTpEMyMa.

2. Kakumu SBJISIIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX MepBasi MPOU3BOAHAS (PYHKIMHM OIHOMN
MepEeMEHHOM MEHsET 3HaK "Turtoc"” Ha 3HaK "Munyc'"?

- TOYKaMU MakCcUMyMa (YHKIINH;

- TOYKaMU MUHUMYMa (YHKIIHH;

- TOYKaMU IKCTPEMYMa;

- cpeny MpeIOKEHHBIX BapUAHTOB HET MTPaBUJIBHOTO OTBETA.

3. Kakumu SBISIOTCS TOYKH, B OKPECTHOCTH KOTOPBIX MepBas MPOM3BOAHAS (YHKIIMHM OTHOM
MEpEeMEHHOM MEHsIET 3HaK "MuHyc" Ha 3HaK "mioc"?

- TOYKaMU MakcuMyMa (yHKIINH;

- TOYKaMUd MUHUMYMa (YHKIIHH,

- TOYKaMU IKCTPEMYMa;

- cpeny NpeIoKEHHBIX BapUAHTOB HET MTPaBUIIBHOTO OTBETA.

4. Ecnu B CTallMOHAPHBIX TOYKaX (PYHKIMHU OIHOM MEPEeMEHHOI BTOpas MPOU3BOAHAS ONpeaeeHa
U TIOJIOKUTEIbHA, TO:

- 9TO TOYKH MaKCUMyMa

- TOYKA MUHUMYMa

- TOYKHU Tieperuda

- cpeny MpeIoKEHHBIX BApUAHTOB HET MTPaBUJIBHOTO OTBETA.

5. I'pagueHTOM (PyHKIIMM MHOTUX MTEPEMEHHBIX HAa3bIBACTCS:

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

- MaTpHUIIa, YIEMEHTAMHU KOTOPOH SBJISIIOTCS YaCTHBIE MTPOU3BOAHBIC BTOPOTO MOPSAKA;
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- CKaJISIPHOE MPOM3BEJICHUE BEKTOPa, KOMIOHEHTAMU KOTOPOTO SIBIISIFOTCS YaCTHBIE TTPOU3BOIHBIE
3TON (YHKIMH, HAa BEKTOP MPOU3BOJIbHBIX MPUPAIICHUN HE3aBUCUMBIX [TEPEMEHHBIX;

- Cpear NpCAJIOKCHHBIX BAPUAHTOB HCT MMPAaBUJILHOI'O OTBCTA.

6. B cranmonapHoii Touke (YHKIIMH MHOTHX IEPEMEHHBIX UMEET MECTO MUHHUMYM, €CIIH B 3TOM

TOYKE:
- BCE YINIOBbIE MUHOPBI MaTpHIbl [ €cce MoNoKUTENbHBI;
- BCC YITIOBBIC MUHOPBI MaTpPHUIIbL T'ecce OTpULATCIIBbHBI;
- YIJIOBbIE MMHOPBI MaTpHIlbl [ €cce MEHSIOT 3HaK C IJII0Ca HA MUHYC;
- BCE YINIOBBIE MUHOPBI MaTpHULIbI [ €cce paBHBI HYIIIO.
7. B crammmonapHo#t Touke (YHKIIMM MHOTHX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CJIH B 3TOM
TOYKE:

- YIVIOBBIE MMHOPBI MaTpullel ['ecce, HaYMHas1 ¢ IEPBOro, OTPULATEIBLHOTO, MEHSIOT 3HAaK C MUHYyCa
Ha IIII0C;

- BCE yINIOBBIE MMHOPBI MAaTPHIIBI [ €CCE MOIOKNUTENBHBI;

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

- BCE YINIOBBIE MMHOPBI MaTpuIbl [ ecce paBHBI HYIIIO.

8. IlepBoii Bapuarue (yHKIIMHM MHOTUX ITEPEMEHHBIX HA3bIBACTCS:

- CKaJsIpHOE TPOU3BEJNCHME TIpajveHTa (QYHKLUUMU HAa BEKTOP IPOM3BOJIBHBIX IPHUpAILEHUI
HE3aBUCHUMBIX [IEPEMECHHBIX;

- MaTpHILA, JIEMEHTAMHU KOTOPOH SIBJISIFOTCS YaCTHBIE ITPOU3BOAHBIE BTOPOTO MOPSAKa;

- BEKTOpP, KOMIIOHEHTaMH KOTOPOTO SIBJISIFOTCS] YaCTHBIE MTPOU3BOIHBIC 3TON (DYHKLINY;

- Cpey MPEUI0KEHHBIX BADUAHTOB HET ITPABUIIBHOTO OTBETA.

9. Dnementamu Marpuubl ['ecce ABIAIOTCS QPyHKIIMA MHOTHX ITEPEMEHHBIX:

- YaCTHBIE IPOU3BOAHBIE BTOPOI'O MOPSAIKA (PyHKIIH;

- YaCTHBIE IPOM3BOAHBIE MIEPBOTO MOPsAKA (PYyHKIINH;

- KOOPJIMHATBI CTALIMOHAPHBIX TOUEK (DYHKIIMH;

- Cpeay IPEJIOKEHHBIX BADUAHTOB HET IIPABUIIBHOIO OTBETA.

2 2
10. Jlna pynxmun f(X) = (% 2 3) + (% 5 2) B TOUKE X = {3,2} :

- UMEeT MECTO MHHHMMYM, TaK KaK B 3TOH TOuke yrinoBble MUHOpHI Marpuisl [0.5 0; 0 2/9]
MIOJIO’KUTENbHBI;

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

- 3HaYeHHe (PyHKLIUHU B 3TOI TOUKE PABHO HYIIO;

- BTOpbIE CMEIIaHHbIE IPOU3BOAHbIE PABHBI HYJIIO.

11. Jlms 3azaunm Ha ycmosHbiif sxerpemym  f(X)=(x, 1) +(x, —1)* —extr, npu x,+x, =2
(yHkuus Jlarpamka MMeeT BULL:

S LGEA) =2 (5 =17 + (= 1) |+ A (x, +x, - 2);
CLEA) =4[ (5 =1+ (x, = 1) |- 24,

- L(EA) =2 (5 =1 + (x5, = 1) |+ A (x,+x,):

- L(X,A)= A0 =17+ 2,05, = 1)* + 2, (x, +x, - 2).

12. Tlpu pemieHnH 3a7ad Ha YCJIOBHBIA JKCTpeMyM Uit (QYHKIMHA MHOTHX TI€PEMEHHBIX IIPH
HaJM4YMU OTPAHUUYEHUI THUIIA PaBEHCTB METOAOM HEOIPEIEICHHBIX MHOXKUTENEH Jlarpanika, KOJINYECTBO
9TUX MHOXUTENEH:

- Ha eIUHMILY OOJIbILIE YeM KOJIMYECTBO OIPaHUUYCHUH;

- PaBHO KOJINYECTBY OTPaHUYCHMIA;

- PaBHO KOJINYECTBY HE3aBUCHMBIX [IEPEMEHHBIX;

- MEHBIIIE, YEM KOJIMYECTBO OTPaHUYCHUM.

13. 30m0TEIM ceyeHHeM oTpe3ka (a,b) Ha3bIBaeTCs JEJICHHE ITOTO0 OTpe3Ka HEKOTOPOHM TOUKOM X
TaK, 4TO BBIIOIHAETCS 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 TEPEMEHHBIX 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:

- €CJIM B CTAI[MOHAPHOM TOYKe (DYHKIIMM MHOTHMX 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 (YHKIMHM MHOTHUX IEPEMEHHBIX BTOpas Bapuanus (QyHKIHH
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. Dx3aMeHAIlMOHHBbIE BONIPOCHI

busner 1.

1) [TocranoBKka 3a1a4u TUHEHHOTO MPOTPAMMHUPOBAHUS.

2) lpunun makcumyMma [lonTpsiruna. [Ipumenenue npuHIMna MakCUMyMa Ha IpuMepe 3aJ1auu O
MPAMOJIMHEITHOM JIBMKEHUH MaTepUalbHON TOUKH.

buner 2.

1) ®ynknusa Jlarpanxka B 3aa4aXx MUHUMU3AIUN (PYHKITUH MHOTHX TEPEMEHHBIX MPHU HATUIUHU
OTpaHUYECHUN THUIIA PABEHCTB.

2) Oynknusa [Namunsrona-IloHTpsirMHA, ONpeseeHre MPUCOCIUNHEHHOW CHCTEMBI IS 3ajadd
ONTUMAJILHOTO YIIPaBJICHUS, KAHOHUYECKUE YPABHEHUSI.

buier 3.

1) YcnoBus TpaHCBepCAIbHOCTH B 33Jja4ax ONTUMAJIBHOTO YIPABICHUS.

2) [locTaHoBKa 3a7a4yl ONTHUMAJIBHOTO YIIPABIIEHUS: OCHOBHbBIE TOHATHS HA MpUMEpe 3aJa4d O
MPSMOJIMHEHOM JIBUYKEHUN MaTEPUAIIBHOU TOUKH.

buier 4.

1) CBs3b npuHLMna MakcuMmyma [loHTpsArnHa 1 KJ1acCUYECKOTr0 BapHAIMOHHOTO UCYUCIICHHUS.

2) OCHOBBI CHMIUICKC-METOAA pEIICHHUs 3a7ad JWHEWHOTO MPOTrpaMMHUPOBAHUS Ha TMpPUMEpE
3a/1a4M: , IPU OTPAaHUYCHUSIX BUAA

buier 5.

1) ITocTanoBKa 3a/1a4 OMTUMAIBLHOTO YMPABICHHS: 33a/1a4d CO CBOOOIHBIMHU KOHIIAMH, 33J1a4d C
3aKpEIUICHHBIMHU KOHIIAMH, 33J1a4H C ITOJBH>KHBIMH KOHIIAMU.

2) BeiOop Ha4aIbHOHM YIIIOBOM TOUKH MPU PELICHUH 334a41 JIMHEHHOTO MPOrpaMMHPOBAHUSI.

buier 6.

1) ®ynxius 'amunsrona-IloHTpsryHa.

2) Kanonnueckas 3ajada JIMHEWHOTO TporpamMmupoBanus. CUMIUIEKC-TabIuIA 1JI1 HEKOTOPOH
YIJIOBOM TOYKHM B 3aJayax JMHEHHOro mporpamMmMupoBaHusi. CMBICI OCHOBHBIX BEJIIMYMH B CHMILIEKC-
tabnuue. Tpu BapuaHTa NPOJOHKEHUS PELISHHs 3a/1aul JIMHEHHOTO MPOrpaMMHUPOBAaHUsS B 3aBUCUMOCTH
OT 3HaYeHUH KOA(P(PUIMEHTOB B CUMILJICKC-Ta0IHLIE.

buiner 7.

1) Bapumanus, reoMerpuueckass HMHTEpIpETallus BapHallMii, OCHOBHBIE CBOMCTBa omeparTopa
BapbUPOBAHUS, BapUAIUs CIIOKHOM QyHKIINU.

2) Kanonuueckas 3agada JMHEHHOTO IporpaMMupoBaHus. CHMIIIEKC-METON PELIEHUs 3ajadu
JMHEHHOTO NPOrPaMMHUPOBAHHS.

buner 8.

1) JluHelHBIM W KBaApaTHYHBIA (YHKIHMOHAJIBL. YCIOBHE CTAIlMOHAPHOCTH (DyHKIIMOHAJA.
WuTerpanpHblil GyHKIIMOHAT, BapHAIMS HHTErPaIbHOTO (QYHKIIMOHATA.

2) IlonsiTHe yriioBO# TOUKH, Oaszuca, 0A3MCHBIX U CBOOOJHBIX TIEPEMEHHBIX B 3ajJauyax JIMHEHWHOTO
nporpaMMupoBanus. HaliTi xotst Obl OJTHY YIJIOBYIO TOUKY U €€ 6asuc B 3amade . (OrpaHUYeHUS 3a/1aHbI B
BHJIC ).

busner 9.

1) OcHoBHasi jeMMa BapUallMOHHOTO HCUWCICHMS. YCJIOBUS CTAllMOHAPHOCTH HMHTETPAIBHOTO
(dyHKIIOHANA.

2) OcHoBHasg 3amada JUHEWHOTO MpOTrpaMMUpOBaHUsA. [eoMmeTpuueckass HHTEpIpeTaIus
BO3MOKHBIX BAPUAHTOB PEILIECHUS [Tl ClIydasi IByX MEPEMEHHbIX.

buser 10.

1) Bapuanuonnslii npuHuun depma.
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2) CBeneHHe OCHOBHOM 3a7jauyl JIMHEWHOTO POrpaMMUPOBaHUs K KaHOHMUYECKoM 3amade. [Ipumep
MMOCTaHOBKH TPAHCIOPTHOM 3aJa4u.

buner 11.

1) 3agaua o GpaxuCTOXpOHE.

2) KanoHuyeckas W OCHOBHas 3aJaud JIMHEWHOro mporpammupoBaHus. IIpumep moctaHOBKH
3a/1aud ONTUMAJILHOTO UCIIOJIb30BaHUS MOCEBHOM TUIOIIA N,

buner 12.

1) IonsTue skcTpemMyMma (PyHKIIMU OMHOTO MepeMeHHoro. HeoOxommMoe ycioBuEe SKCTpeMyma
¢GyHKIMU o1HOTO IepeMeHHOTO. «[1o103puTeNnpHbIC) HA SKCTPEMYM TOUKH.

2) OOmass mocTaHOBKA 3aJayd JUHEHHOTO TporpamMmupoBaHus. [Ipumep mocTaHOBKM 3amadu
ONTHMAJIbHOTO IUIAHUPOBAHUS ITPOU3BOCTBA.

buiner 13.

1) IlepBoe nocTaTouHOE yCIOBHE IKCTpeMyMa (DYHKIIMU OZHOTO MEPEMEHHOTO.

2) Bemyknoe mnporpammupoBaHue. MeTtox MHOXUTeNe Jlarpamka: MOMCK CEMIOBOM TOYKH
METOZIOM IPOEKLIUU T'PAJUEHTA.

buiner 14.

1) Bropoe mocraroyHoe ycinoBue SKCTpeMyMa (YHKLIHMU OJHOTO NepeMeHHOro. McciemoBaHue
MIPOM3BOAHBIX BBICIIMX TOPSIKOB.

2) Beinykioe nporpaMMupoBaHue. J|BoiicTBEHHas 3a1a4a.

busner 15.

1) Bomyknsle ¢(yHKIMH OxHOTO mepeMeHHoro. Kpurtepuil BbIMyKIOCTH (GYHKUUE OZHOTO
nepemenHoro. MccienoBanre nepBoil MpOU3BOJHOM.

2) Beinyknoe nporpammupoBanue. Teopema Kyna-Takkepa.

buser 16.

1) Bomyknsle ¢(yHKIMH onHOTO mepeMeHHoro. Kpurtepuit BbIMyKIOCTH (GYHKUUE OZHOTO
nepemeHHoro. MccienoBanre BTOPOH MPOU3BOHOM.

2) Boinykible pyHKIIMM MHOTHX NepeMeHHbIX. HeoOxoanmoe 1 1ocTaTroyHoe ycIoBUEe MUHUMYMa
IJIaIKMX BBIMYKJIBIX (DYHKIIHH, 3aJaHHBIX Ha BBITYKIOM MHOXECTBE.

buner 17.

1) UncneHHbie METOIBI TIOMCKA dKCTpeMyMa (pyHKIMH ofHOM nepemeHnHoi. Kiaccnueckuii MeTo.
Merton nenenus oTpeska 1nonojam.

2) JlocratouHoe ycioBHE OKCcTpeMymMa (YHKIMA MHOTHX TEPEMEHHBIX IS 3a7ad ¢
OTrpaHMYEHUSIMU TUIA HepaBeHCTB. (MeTtoa MHOXuTenel Jlarpanxa).

busner 18.

1) YucneHnHsle METOIBI MOMCKAa JKCTpeMyMa (YHKLUMH OAHOM mepeMeHHOW. Merox 30J10TOro
CEUeHUSI.

2) Meton mHoxwuTeneit Jlarpanka B 3aJa4ax MUHUMHU3AIUU (QYHKIUH MHOTHX MEPEMEHHBIX C
OTpaHUYEHUSIMU THUIIA PABEHCTB.

buner 19.

1) YUuciieHHbIE METOJIBI MIOKCKA SKCTpeMyMa (DYHKIIMU OTHOM TIepeMeHHOM. MeTo/ KacaTeabHBbIX.

2) @yuknus Jlarpamka B 3aauax Ha YCJIOBHBIM dKCTpeMyM (QYHKIIMH MHOTHUX MEPEMEHHBIX (C
OTpaHUYEHUSIMU THIIA PABEHCTB).

buner 20.

1) Onpenenenue GyHKIIMA MHOTHX IEepeMEHHBIX. [lepBriii 1 Bropor muddepeHmuan QyHKIIH
MHOTHUX TepeMeHHBIX. [ paiueHT QyHKIHH.

2) Knaccudeckuii MeTO/I pelieHus 3a/1a49 Ha YCIOBHBIN KCTPeMyM (PYHKIIMM MHOTHUX TIEPEMEHHBIX
(c orpaHMYEHUSMHU TUIIA PABEHCTB).

buner 21.

1) Heo6xomumoe ycinoBue skcTpeMyMa (yHKIIMHA MHOTUX MTEPEMEHHBIX.

2) NocraTtoyHoe ycloBue dKcTpeMyMa (DYHKIIMH MHOTHUX ME€pEMEHHBIX.

buner 22.

1) HocraroyHoe yclioBHE OKCTpeMyMa (yHKIUMU OJHOTO TEPEMEHHOro: HCCiel0BaHHe
MIPOU3BOAHBIX BBICIIMX MOPSIKOB.

2) OCHOBHBIE TIOHATHS TEOPHH ONTUMAIILHOTO YIpaBiIeHUs: (a30BbIe MIEPEMEHHBIC, YIIPABJICHNUE,
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(GYHKIUS TeTTH, KPUTEPU ONTUMAIBHOCTH.
buiner 23.
1) Onpenenenue yriioBoi TOYKHU B 3a7ja4ax JUHEHHOTO IPOrpaMMHUPOBaHUSL.
2) Beimykitoe mporpaMMUApOBaHHUE: TPUHITUI TBOMCTBEHHOCTH.

14.1.3. Tembl 0IPOCOB HA 3aHATHUSX

3ajaya ONTUMHU3ALMK Kak 3a7ada ONTHMAJbHOTO PACXOI0BaHUS OIPAaHUYEHHOTO o0bema
pecypcoB. HeoOxonuMele ycinoBus A1 MOCTAHOBKM 3aauu onTuMu3anuu. [Tpumepsl.

HeoOxonumble 1 10CTaTOUHbIE YCIOBUS AKCTpeMyMa (QyHKLINN OJHON EPEMEHHOM

Brimykioe nporpaMMupoBaHi€e, OCHOBHBIE OIIPEICIIEHUS], METO/IbI U OCOOCHHOCTH PELIeHHs 3a]1a4
BBITYKJIOTO IPOTpaMMHUPOBaHUS

[Tpyaumn nBoucTBeHHOCTH. CpaBHEHHWE AlNTrOPUTMOB PELICHMs 3ajad ONTHMHU3ALMHA HAa OCHOBE
MIPUHLUIIA JBOMCTBEHHOCTU. [Ipumepsl

14.1.4. TeMbI TOMALIHHUX 3aTAHUNI

Haiitu npou3BoaHyto GyHKLIUH U3 €€ OIpeesIeH sl yepes Mpees U YUCICHHO B HEKOTOPOH TOUKe

HaiiTu onpenenéHHbIil HHTErpal aHAIMTUYECKU U YUCIEHHO MeToioM CUMIICOHA

Haiitu BpyuHylo napameTpsl mnapa0oibl A TSATH SKCIEPUMEHTAJIbHBIX TOYEK METOAOM
HaUMEHBIINX KBaJpaToOB

BBINONHUTS BPY4YHYIO TpU HWTEPALMA IIPH IIOMCKE OJHOMEPHOIO 3KCTPEMyMa METOJAMU
JUXOTOMHUH U 30JI0TOTO CEYEHUSI

Haiitu ananuTrueckn 06e3yciioBHBIN SKCTpeMyM (YHKINH JIBYX IEPEMEHHBIX U UCCIIEI0BATh €T0

Haiit aHanmuTHYeCKN YCIOBHBINA SKCTpeMyM (PYyHKIIMH ABYX NEPEMEHHBIX U HCCIIE0BATh €ro

Haiitu reomerpruecku 6€3yCioBHBIN 3KCTpeMyM (DYHKIIMH JIByX ITEPEMEHHBIX

Haiitu reoMeTpuyecKku yCIoBHBIN 3KCTpeMyM (DYHKIIMHU JBYyX IEPEMEHHBIX

CpenctBamu Matlab:

Haiitn kopHM OTMHOMA TPETHEN CTEIIEHU

[Tomyuuts dhopmyiel as kopueit CJIAY TpeTwelt cTeneHnu

Paznoxuts A1poOHO-paliMoHaNbHy 0 QYyHKIHIO B psia Teinopa

14.1.5. Tembl 1a00paTOPHBIX padoOT
Yucnennoe nuddepennupoBanre u naTerpupoBanue. OreHkKa morpenrHocTen.
Meto HaMMEHBIINX KBaJpaToB. AITOPUTM pabOThl, 0OCBOCHHE CUMBOJIBHOTO METOJIA CPEIACTBAMHU
Matlab.
[Touck sxcTpeMyma (GyHKITUN OHOM MEpEMEHHOM METOJOM 30JI0TOTO CEYCHHSI U TUXOTOMHUHU.
[Touck sxcTpemyma (QyHKIIUH IByX MEPEMEHHBIX METOAOM T'PaAUEHTHOTO CITyCKa.
ITonck KOpHEN HEIMHEWHOIO ypaBHEHUS METOAOM HbIOTOHA ¥ TUXOTOMHUH.

14.2. TpeGoBaHMSA K OLEHOYHBIM MATEPHAJIAM JJIsI JIMI] C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310pOBbS M HHBAJIN/I0B
I[J'If[ Jan, € OrpaHUYCHHBIMH  BO3MOKHOCTAMHU 3J0OPOBbA W HWHBAJIMAOB MPCAYCMOTPCHBL
JIONIOJTHUTENbHBIE OLIEHOYHbIE MaTepHallbl, IepeueHb KOTOPBIX yKazaH B Tabnule 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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