MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM T'OCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposin
«_» 20 r

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCHUATIIAHBI
MeToabl NPUHATHSA MPOEKTHBIX peleHni

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hanpapnenue noarotoBku (crenuaibHocTh): 27.03.04 YnpaB/ieHne B TEXHHYECKHX CHCTeMAaxX
HamnpasnenHocts (npoduib): YnpapjieHue B TEXHHYECKHX CHCTeMAaX

®dopma 0OyueHus: oUHast

@axynpreT: PBC, ®akynbTeT BHIYUCINTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnblOTepPHBIX CHCTEM B YIIPABJIEHUH U POEKTHPOBAHUHU
Kypc: 4

Cemectp: 8

VYuebnsiii man Habopa 2016 roga

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI nesTenbHOCTH 8 cemectp Bcero EnyHnne:
1 Jlexuun 22 22 4acoB
2 JIabopaTtopHbIe 3aHATHUS 22 22 4acoB
3 Bcero aynuTopHbIX 3aHATUH 44 44 4acoB
4 W3 HUX B MHTEPAaKTUBHOMN (hopme 10 10 4acoB
5 CamocTosTenbpHas padboTa 28 28 4acoB
6 Bcero (0e3 sx3ameHa) 72 72 JacoB
7 Oo6mas TpyI0eMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auert: 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 ot « 16 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Bbicmiero oOpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermanpHOCTH) 27.03.04 VYmpaBieHue B TEXHMUYECKUX cucTreMax, yrBepxkiaeHHoro 2015-10-20 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne
PazpaboTunku:
noreHT kap. KCYII Xabubymuna H. IO.
noueHt kad. KCYII leepman ©. U.

3aBenyrommii odecriednBaromei kad.
KCVII [Iypeirun 1O. A.

Pabouast mporpamma cornnacoBana ¢ (pakynbTeToM, MPOPUINPYIOLIEH U BITycKaromen kadeapamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Hexan ®BC Koznosa JI. A.

3aBenyromuii BEITyCKaroIen kag.

KCVYII [Mypeirun 1O. A.
OKCIepTHI:

npodeccop, KaHa. pu3.-MaT.HayK
kag. KCVYII 3103bK0B B. M.
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1. Heau u 3axa4m QM CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
Ileap Kypca COCTOMT B M3yYCHHUH OOIIMX MPHUHIIUIIOB MpOoIlecca MPUHATHSI MPOSKTHBIX PEIICHUH,
WCII0JIb30BaHUE METOJIOB MPUHATHS PEUICHUN NpU MPOEKTUpOBaHUM cucteM ympasieHus (CY), MeTonoB
1 QJITOPUTMOB ONTUMH3AIIMH, COBPEMEHHBIX MTPOTPAMMHBIX CPEICTB PEIICHUS 3a7a4 MPUHATHS PEIICHUNA
1 ONITUMH3AIINH.

1.2. 3agaum IMCHUIIITHHBI
— chopmMupoBarh y CTYIEHTOB KOMIUJICKCHBIE 3HAHWUS W TNPAKTHYECKUE HABBIKM B 00JACTH
pelLIeHMS 3a/1a4 IPUHATHS PEIICHUH U ONTUMU3ALINY;
— HayyuTh TNPUMEHITh HA MPaAKTUKE TIOJTYYEHHBbIC 3HAHUS MJIs pEUICHUs 3a7ad MPUHATHUSA
pPELIEHUI U ONTUMHU3ALUN
—  IIPU IPOEKTUPOBAHUH TEXHUYECKUX OOBEKTOB U CUCTEM YIIPABJICHUS.

2. Mecto nucunniimubl B ctpykrype OITIOIIT

Hucnumumna «Metonsl npuHATHA TpoekTHhIX pemenuid» (b1.5.23) orHocutcs x Omoky 1
(6a3o0Bas 4acTh).

[IpenmecTByromMMH ~ JUCUMILIMHAMY, (QOPMUPYIOIIMMHM  HayalbHbIE 3HAHUSA, SIBISIOTCS
Clieflylolllie  JMCLUUIUIMHBL:  ABTOMAaru3MpOBaHHbIE  MH(POPMAIMOHHO-YIPABISAIOLIME  CUCTEMBI,
Maremarndyeckue OCHOBBI TEOpPHMM CHCTEM, MoJenupoBaHHe CuUCTeM ymnpasieHus, HaydHo-
ucclieioBaresbekas padora cryneHToB-1, HayuHo-uccnenoBarensckas paboTa CTyI€HTOB-2.

[TocnenyromumMu nucHUIUIMHAMU sBisitoTcs: [lpeanuniaoMHas mpakTuka, 3aliura BbITYCKHOM
KBaJM(HUKALMOHHOM paboThl, BKIIIOUAs MOATOTOBKY K IMIPOLIEAYpE 3alUThl U IPOLEAYPY 3aIUTHI.

3. TpeOoBaHus K pe3yJbTAaTaM 0CBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HAapaBiieH Ha (JOPMUPOBAHUE CIESYIOIUX KOMIIETEHIIUH:

— OIIK-1 cnocoOGHOCTHIO IPEACTABIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO
KapTUHY MHUpPAa Ha OCHOBE 3HAaHHUS OCHOBHBIX MOJIO)KEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U
MaTeMaTHKU;

—  OIIK-2 crocoOHOCTBIO BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTb MPOOJIEM, BO3ZHHUKAIOIINX
B XO7ie MPO(ECCHOHATIBLHOU NEATENbHOCTH, MPUBIEKATh JJIS WX PELICHHUS COOTBETCTBYIOIIMHM (PU3HKO-
MaTeMaTU4eCKUH anmapar;

— TIK-1 cnocoOHOCTHIO BBITIONHATH IKCIEPUMEHTHI Ha JEHCTBYIOMIMX OOBEKTaX MO 3aJIaHHBIM
METOAMKAM U 00pabaThIBaTh pe3yabTaThl ¢ IPUMEHEHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHH
U TEXHUYECKUX CPEJICTB;

— IIK-2 cnocoOGHOCThIO MPOBOAUTH BBIYMCIUTENbHBIE HSKCIEPUMEHTHI C HCIOJb30BaHUEM
CTaHJApPTHBIX MPOTPAMMHBIX CPEICTB C LENbI0 IMOJYYEHUS MaTeMAaTHUYECKUX MOeNed MpoLeccoB U
00BEKTOB aBTOMATH3AIMH U YIIPABJICHUS;

— IIK-19 cnoco6HOCThIO OPraHU30BBIBATE PA0OTY MAJIBIX TPYII UCHIOTHUTENEH;

B pe3ynbrare nu3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HATb MaTeMaTU4YeCKUE OCHOBBI TEOPUHM NPUHATHS NPOEKTHBIX PELICHHH W ONTHUMM3ALMH,
OCHOBHbIE METO/IbI I AJITOPUTMBI MIPUHSITHS PEIICHUN U pelIeHHs 3a/1a4 ONTUMU3AINH

— yMmeTb (pOpMYIHPOBaTh 33/a4M, BO3HUKAIOIIME B MPOIECCEe NMPHUHITUS MPOEKTHBIX pPEIIeHUI
o pazpabotke CY, pa3pabaTbIBaTh aJITOPUTMBI U IPOTPAMMBbI IPUHATHS pelieHui u ontumuzauuu CY

— BJAaJeThb HABbIKAMU PEIICHHUS 33/1a4 MPUHATHUS MPOEKTHHIX penieHui u ontumuzauuu TO u
CY ¢ momMoIIp0 COBPEMEHHBIX MaTeMATUYECKUX ITAKETOB

4. O0beM IMCUMIJIMHBI M BH/ABI Y4e0HOM padoThl
OOmast TpyAOEMKOCTh JIUCLMIUIMHBI cocTaBiseT 2.0 3a4eTHBIX €AMHUIBI U TpPEeACTaBIEHA B
tabmuue 4.1.
Tabnuma 4.1 — TpynoeMKOCTh IUCIUTLTUHBI

‘ Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl

8 cemectp
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AynutopHbI€ 3aHATHS (BCETO) 44 44
Jlexun 22 22
JlaGopatopHbie 3aHATHS 22 22
W3 Hux B UHTEPAKTUBHOM (hopme 10 10
CamocrosiTenbpHast paboTa (Bcero) 28 28
Odopmiterre oT4eTOB 110 JTab0opaTOpHBIM paboTaM 12 12
[IpopaboTka IeKIIMOHHOTO MaTepraa 6 6

Hamnucanue pedeparon 10 10
Bcero (6e3 sx3ameHa) 72 72
OO0mmas Tpy10eMKOCTh 72 72
3auetnsie Eqununel TpynoeMkocTu 2.0 2.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pa3aessl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Pa3znenbl AMCHMIUIMHBI U BUJBI 3aHATHN TPUBEACHBI B Ta0OuIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

M Q
i g S =
5 © = 2
S = ° &
s 5§ 3 :
= 2 = e S
Ha3paHus pa3nenoB AUCIUTUIAHEI % g 5 = S}
S 2 = 5 z
< o = =
o N < jant
o Q Y] O
O < = =
< = o 0]
= 8 3 g
= g
8 cemecTp
1 BeneHue B METOIBI IPUHSATHS MPOESKTHBIX 2 0 10 12 OIIK-1, OIIK-2,
pelreHui [K-1
2 Metobl OTHOMEPHON ONTUMU3AITUN 4 6 6 16 OIIK-1, OIIK-2,
[IK-1, IIK-19,
[1K-2
3 MeTonbl onTUMH3aMKA GYHKIIMHA MHOTHX 6 8 6 20 OIIK-1, OIIK-2,
MIEPEMEHHBIX IK-1, I1K-19,
[1K-2
4 MeTonpl MHOTOKPHTEPUATHHON ONITUMU3AIIAH 10 8 6 24 OIIK-1, OIIK-2,
I1K-1, I1K-19,
[1K-2
Hroro 3a cemectp 22 22 28 72
Hroro 22 22 28 72
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCIUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TabmuIe 5.2.
Tabnuna 5.2 - ConepkaHue pas3ieiaoB TUCIUIUINH (TI0 JICKITUSIM)

ConeprxaHue pa3neioB TUCIHATLINHEI 110

Ha3zBanus paznenos
JIEKLMSIM

4 Tpy10€MKOCTb,
KoMrieTeHIu PopMupyeMbie

8 cemecTp

1 BBenenue B METOABI IPUHSITHS 3amauu ONTUMAaILHOTO 2 OIIK-1,

IIPOEKTHBIX PEIECHUN npoekTupoBaHus. OCHOBHBIE TIOHATHUS TEOPUU OIIK-2, I1K-
NPUHATHS TPOCKTHBIX PELICHUHN U 1
ontumu3anuy. [IpuHIMI ONTUMaNBbHOCTH B
npupoje U TexHuke. Victopus pa3BuTus
TEOPUU MPUHATHS PEIIeHUI U ONTUMHU3ALINH.
Maremarnueckasi IOCTaHOBKA 3a7a4n
MIPUHATHUS TPOEKTHBIX pemeHuil. Moaenb
00beKTa MPOEKTUPOBaHUs. 3a1a4a
ONTUMAJILHOTO NpoeKTHpoBanus. Llenesas
¢byHKIMs1. MHOTOKpUTEpHAIbHbIC 3a0a4H.

Htoro 2

N

2 Metonbl OAHOMEPHONH ONTUMU3ALUU MeToapl OTHOMEPHON ONITUMHU3ALUH. OIIK-1,
CpoticTBa (pyHKIUI OIHOM ITEPEMEHHOIA. OIIK-2, TIK-
YHuMonanbHbeie QyHKIMY. Beimykibie 1, TIK-2
¢ysakumu. Yenosue Jlummmia.
Knaccuyeckuit METO ONITUMH3ALIMU
(bYHKIMH OZIHOH MEepEeMEHHOM.

[Tpsimbie MeTompl. MeToIBI AMXOTOMUH, 2
30JI0TOTO CEYEHMUS.

Htoro 4

N

3 MeToab! onTUMH3AIIH QYHKITHA MeTonbl 6e3yCI0BHON ONTHMH3AIHN OIIK-1,
MHOTHX NIEPEMEHHBIX (byHKIMI MHOTHX nTepeMeHHBIX. CBoiicTBa OIIK-2, ITK-
(GYHKIMI MHOTHX NTepeMEeHHBIX. PaznoxeHne 1, TIK-2
B pan Teiinopa. HeoOxonumblie u
JIOCTATOYHBIE YCIOBUS MUHUMYMa (DYHKIIUH
MHOTHUX ITepeMeHHbIX. Kiaccuaeckuii meton
ONTHMU3ALINU

I'panuentHbie MeTOnBI. MeTobI 2
TPaiMEHTHOTIO CIIYyCKa, HAUCKOPEHIIETO
CITyCKa, COTIPSKEHHBIX TPAINCHTOB,
nepeMeHHoU meTpuku. Metoasl HeloToHa,
Mapxksapara. CpaBHEHHE METO/I0B

MeTob! penIeHms] MHOTOIKCTPEMATBHBIX 2
3aaa4. Cnyvaitasiit mouck. Coueranue
CIIy4aifHOTO Y JIOKAJIBHOTO Moucka. Oonactu
MIPUTSKEHHSI SKCTPEMYMOB

Hroro 6

N

4 MeTompl MHOTOKPHUTEPHATHLHOMN MeToibl MHOTOKPUTEPHATBHOMN OIIK-1,

CornacoeaHa Ha noptane N2 13390 5



OIITUMU3all1

Uroro 3a cemectp

ontumuzanuu (MKO).
MHorokpuTepHuaibHbIe 337a4U B IPOEK-
THPOBAaHUM TEXHHUYECKUX CHCTEM.
Maremarrueckas opMyJIMPOBKA 33a41
MKO. CpaBuenue BekTopoB. [lapeTo-
ONTHMAJBbHBIE PEIICHUS. DTaIlbl PEIICHUS
MHOTOKPUTEPUATHHBIX 3a/1a4.

Knaccudukanus METOIO0B pelicHus 3a1a4d 4
MKO. Csenenue Kk ONTUMH3ALUN
MTOCJIEIOBATEIbHOCTH YaCTHBIX KPUTEPHEB.
MeTton BBIJIETICHUS TIIABHOTO KPUTEPHUSL.
Metoa noporosoit ontuMuzanyu. Meron
MOCIIeI0BaTeNFHBIX YCTYIIOK. MeTon nae-
aJIbHOM TOYKU

®dopmupoBanue 0000IIEHHOH 11e1eBOH QyHK- 4
uuu. Kputepun onTUManbHOCTU: YaCTHBIN,
aJITUTUBHBIN, MYJIbTUILINKAaTUBHBIN,
MUHHMaKCHBIH. CriocoObl BEIOOPa BECOBBIX
k03 purmeHToB. J{nanoroBsie mpoIeTyphI
peLIeHUs MHOTOKPUTEPUATIbHBIX 3a1a4.
Mertozp! monmy4yenus: MHOXKecTBa [lapeto

Hroro 10
22

OIIK-2, I1K-
1, IIK-2

5.3. Pa3gesibl AMCHMINIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TPeAbLTy IIUMH)

U o0ecrieynBaeMbIMU (MOCJIeYIOIUMH) TUCHUIIIMHAMHA

Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONTUME (TIPEIBITYITUMHI) U

o0ecrneurnBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MIPE/ICTaB-JIeHbI B Tabmuie 5.3.
Tabnuna 5.3 - Paznensl AUCIUTUTHHBI 1 MEXIUCIUTUTHHAPHBIE CBS3H

Ne pa3znenoB naHHOM AMCLUIIIMHBGL, AJ1s1 KOTOPBIX
HEO0X0OMMO M3yueHHE 00ECTICUNBAIOIINX U
HaumeHoBaHue QMCHHUILINH 00ecIeunBaeMbIX TUCIIUILIUH
1 2 3 4
[penmecTByronme TUCIUTUTAHBL
1 ABroMaTH3UpPOBaHHBIC HH()OPMAIUOHHO- + + +
YIPaBISIOMINE CUCTEMBI
2 MaremaTH4yecKie OCHOBBI TEOPHUH CUCTEM +
3 MognenupoBaHue CUCTEM YIPABICHUS + + +
4 HayuHo-uccienoBaTeibekas padoTa CTyAeHTOB-1 + + + +
5 HayuHo-uccnenoBarenbckas paboTa CTyAEHTOB-2 + + + +
[Nocnenyromne AUCIUIITHHEL

1 IlpenaumiomMHast MpakTHKa + + +
2 3amuTa BRITYCKHOW KBaJTM(UKAIIIOHHONW PabOTHI,
BKJIFOYasl ITOJITOTOBKY K MPOIIEAYPE 3aIIUTHI 1 + + +
NPOLEAYPY 3aLIUThI

5.4. CooTBeTCcTBHE KOMIIETEHIM A, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BUAOB 3aHATHH
CooTBeTcTBHE KOMMIETEHLMH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIAHBI, ¥ BUAOB 3aHATHHA

MPEACTaBICHO B Tabnuiie 5.4
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Tabmuma 5. 4 — CooTBeTCTBHE KOMIETEHIMM W BHJIOB 3aHATUH, (HOPMHUpPYEMBIX MPH H3YUYCHHUH
TV CLUIUIMHBI

Bunawl 3anatuit
<
= &
= S
= R <
E
5 5 -
= = ® s
(D]
5 = 2 = DOpPMEI KOHTPOJIS
= E
S & ) S
g = e &
4 s <
a, N
o) Q
O o
< =
= <
O
OIIK-1 + + KonTtponpHas padora, 3amura
9
oTyera, 3ayeT
OIIK-2 + + KonTponbsHas padota, 3ammra
oTdeTa, 3a4eT
IK-1 + + + KonTtponpHas padora, 3amura
9
oryera, OT4eT 1Mo 1abopaTopHOit
pabore, 3auer, Pedepar
I1K-2 + + + KonTtponpHas padora, 3amura
9
oryera, OT4eT 1Mo 1abopaTopHOit
pabote, 3auer
IIK-19 + + 3ammra oTdera, OTYET IO
9
naboparopHoO pabore

6. UaTepakTUBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUEeHUS
TexHONMOoruMm MHTEPAaKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEAEHbHI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTrMM MHTEPAKTUBHOTO 00YUYEHHMsI IPU pPa3HbIX (POpMax 3aHATHH B yacax

HNutepakTuBHEIE Ta00paTOPHBIE HaTEepakTUBHLBI
Metoast p patop p Bcero
3aHSITUS € JIEKIINHU
8 cemecTp

IIpe3eHTanuu ¢ UCIONIb30BAHUEM 4 4
WHTEPAKTUBHOM JJOCKH C

o0cyKaeHneM

UccnenoBarenbckuii METOL 6 6
HUroro 3a cemecTp: 6 4 10
Hroro 6 4 10

7. JIaGopaTopHbie padoThI
HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX paboT

Hazpanus paznenos HanmenoBanue 1abopaTtopHbEIX paboT

4 Tpy10€MKOCTb,
KoMreTeHIu GopMupyeMbIe
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8 cemecTp

2 Metombl OMTHOMEPHON ONITHMM3AITIN HccnenoBanne METO0B OMHOMEPHON 6 OIIK-1,
ONTUMH3ANNHN (METOIBI JUXOTOMHH, 30JI0TOTO OIIK-2, TIK-
CeueHws) 1, TK-19,
Uroro IIK-2

3 MeToap!l onTUMU3AIIH QyHKITHHA besycnoBnas MmuanMu3anus GyHKIANA 8 OIIK-1,

MHOTMX NEPEMEHHBIX HECKOJIBKUX TIEPEMEHHBIX B CUCTEME OIIK-2, TIK-
MATLAB (cpaBHeHue rpaiHEHTHOTO METOA 1, TK-19,
BFGS u cummiekcunoro merona Hennepa- IK-2
Mupna)
HUroro

4 MeTompl MHOTOKPHUTEpHATLHOM Pemrenne 3amaq MHOTOKpUTEpHATTEHOM 8 OIIK-1,

ONTUMU3ALUU ONTUMH3aLUN U MHOTOKPUTEPUAIILHOTO OIIK-2, I1K-
BbIOOpa B cucteme MATLAB 1, I1IK-19,
Uroro 8 TK-2

Hroro 3a cemecTp 22

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
He npenycmorpeno PYII

9. CamocTosiTesibHasi padoTa
Bunbl camoctosTenbHoil paboThl, TPYAOEMKOCTh U (hOpMUpYEMble KOMIIETCHIIUU MPEACTABIEHBI B
tabmuie 9.1.
Tabnuua 9.1 - Bunbl camocrosTenbHO paboThl, TPYIO0EMKOCTh U (DOpMUPYEMbIe KOMIIETEHIIUU

5]
3
=
o
TR
5 S
y Z &
Buapl camocTosTenbHOM = S
HazBanus pa3nenos Q DopMBI KOHTPOIIS
paboTsl g =
S 5
& :
5 =
o]
=
g
4
8 cemecTp
1 Benenue B MeTOBI Hamcanue pedeparos 10 |TIK-1 Pedepar
MIPUHATHUS TPOEKTHBIX Vtoro 10
pelieHuit
2 MeTonpl OTHOMEPHOH [TpopaboTka JIEeKIMOHHOTO 2 [IK-1, IIK- KonTtpomnbHas padora, OTueT
ONTUMU3ALUU Marepuana 19,1IK-2  mo nabopaTopHOli paboTe
OdopMiieHHE OTYETOB 110 4
J1a00PaTOPHBIM paboTam
Uroro 6
3 MeToasl OIITUMU3AIHA [TpopaboTka JEKIIHOHHOTO 2 [IK-1, IIK- | KorTponbHas padora, OTder
(byHKIIUI MHOTHX Marepuaa 2,11K-19  mo mabopartopHoii padbote
TEPEMCHHBIX OdopmieHre 0TYETOB 110 4
J1a00PaTOPHBIM paboTam
Hroro 6
4 Metonpt ITpopaboTKa TEKIHOHHOTO 2 IIK-1, IIK- | Kontponbnas padota, Ot4yer
MHOTOKPHUTEPHATTEHOM Marepuaa 2,IIK-19  mo nabopaTopHOii padboTe
OTITHMH3ATIHH OdopmieHre 0TYETOB 110 4
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nabopaTtopHBIM paboTam

Hroro 6
Hroro 3a cemecTp 28
HUtoro 28

9.1. Tembl pedeparon
. Oranbl GOpMYITUPOBKH 33149l ONTHMAILHOTO TPOCKTHPOBAHHUS.
. Onpenenenre rpaHul] 00bEKTa ONTHUMH3AIIIH.
. Be1bop ynpasisieMpIx napaMeTpoB, KpUTEPUEB, OTPAaHUUEHUI.
. CBOICTBA IOMTYCTUMBIX MHOKECTB U IIEJICBBIX (DYHKIIUM.
. [eomeTpuueckoe npecraBieHue HEPABEHCTB.
. [eomeTpuyeckas uHTEpHpeTalys 3a4a4 ONTUMHU3AIIH.
. Kimaccudukarus 3agay ontuMu3aniu

NoakownE
LU B LN —

10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa /IUisl OEHKH yCIIeBAeMOCTH CTYICHTOB

11.1. bBanjabHble OLEHKHU AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabmuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

N N MaxkcumabHBIH
. MaxkcumanbsHbIi 6amnt | MakcumanbHbIH Oaint
OJeMeHTHI yaeOHOU OaJin 3a mepuosa Bcero 3a
€ATEIbHOCTH Ha 1-yio KT ¢ Hagana | - 3a nepuoa Mexy mexay 2KT u Ha ceMecTp
A ceMecTtpa IKT u 2KT
KOHEIl ceMecTpa
8 cemectp
3auet 30 30
3amura oTueTa 8 8 7 23
KonTponbsHas padota 10 10 10 30
Ortuet no 1abopaTopHOi 4 4 4 12
pabote
Pedepar 5 5
Hroro makcumyM 3a mepuosn 27 22 51 100
Hapacratomnum urorom 27 49 100 100

11.2. IlepecyeTr 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpezcTaBieH B Tabnuue 11.2.
Tabnuua 11. 2 — [IepecueT 0asuIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

banibel Ha 1aTy KOHTPOIBHON TOUYKHU Orenka

> 90% oT MakcuManbHOU cyMMBI O6aitoB Ha aaty KT 5

Ot 70% no 89% ot makcumasibHOM cymMMbl 6aiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OansioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[lepecuer cymmbl 0aiyioB B TPaJUIIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY MpeACTaBlIeH B Tabnuie

11.3.
Tabmuma 11. 3 — [lepecueT cymmbl 6AIIIIOB B TPAAUIIMOHHYIO U MEXITYHAPOIHYIO OLIEHKY
Ouena (FOC) Hrorosas cymma 62UIJI£)B, YUHUTHIBACT Onenka (ECTS)
YCIICIITHO CIaHHBIA K3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTIM4HO)
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85 -89 B (ouens xoporio)

4 (xoporiro) (3a4TeHO) 75-84 C (xopori0)
70-74 D( )
MOBJICTBOPUTEIHHO
3 Y ) 65 - 69 Y P
MOBJICTBOPUTEIHHO) (3a4TEHO
y P 60 - 64 E (mocpeacTBeHHO)
2 (neynosreTBOPUTEIILHO) (HE Hmxe 60 6ammoB F (meynoBneTBOpHUTENTHHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MH(OPMALIMOHHOE O0ecneYeHue TUCHUIINHBI

12.1. OcHoBHas JuTEpaTypa

1. Yepxamwma M.B. Monenu u MeToabl aHallM3a MPOCKTHBIX perieHuit: yaed. mocooue. — Tomck:
ToMcK. TOC. YH-T CUCTEM YIIp. U PATUOIEKTPOHUKH, 2 u3a-e, nepepad., 2012. — 296 ¢ [DaeKTpoHHBIN
pecype]. - http://new.kcup.tusur.ru/library/modeli-i-metody-analiza-proektnyh-reshenij-2

2. Muxonu, C.B. Teopusi npuHSATHS yNpaBICHUYECKUX PEIICHWHA. [DIEKTPOHHBIA pecypc| —
Onextpon. nad. — CII6. : Jlanp, 2015. — 448 ¢. — Pexxum nocrymna: http://e.lanbook.com/book/65957

3. Konbun, B.B. Meronsl npuHATUS pelIeHui. [DIeKTPpOHHBIA pecypc] — DIEKTpOH. JaH. —
CII6. : Jlans, 2016. — 640 c. — Pexxwum nocrtyma: http://e.lanbook.com/book/71785

12.2. lonoinuTeIbHAS JIUTEpPaTypa

1. A. T. Cyxapes, A. B. TumoxoB, B. B. ®emopor. Kypc meTonoB ontumusanuu: YdeOHOE
nocobue 171 By30B / MOCKOBCKHII rocygapcTBeHHbI yHuBepcuTeT uM. M. B. JlomonocoBa. - 2-e u3g. -
M.: ®usmarinur, 2005. - 367 c. (Hanuuue B 6ubnuorexke TYCVYP - 30 3k3.)

2. Typynraes, JLII. OnTumMuzanus 1 MaTeMaTUYeCKUe METOIbl MPUHATUS PEUICHHUH : ydeOHOe
nocobue: B 2 4. / JI. II. TypynraeB ; MunucrtepctBo obpa3oBanusi u Hayku Poccuiickoit denepanuu,
ToMckuii rocygapCTBEHHBIM YHUBEPCUTET CUCTEM yripaBieHus u paauoiekrponnku (Tomck), Kabenpa
aBTOMaru3auuu odpadorku nHpopmanuu. - Tomck : TMIJIO, 2010 - . Y. 1. - Tomck : TMIO, 2010. -
210 c. (manuume B 6ubnuoreke TYCVYP - 13 5k3.)

3. B.banau. MeTtoasl onTUMHU3aIMU: BBOAHEIN Kypc. -M.: Paano u cBs3b, 1988. -128c¢. (Haymumne
B oubmotexke TYCVYP - 18 5k3.)

4. A. A. Muuens, A. A. lllenectoB. Metoas! ontTumuzanuu: yuaeoHoe nmocodue: B 2 4. / Tomckuit
rOCYIapCTBEHHBIH  YHUBEPCHUTET  CUCTEM  yIpaBleHHUS U paguodnnekTponuku,  Kadenpa
aBTOMAaTM3MPOBAHHBIX cHUcTeM ympasieHus. - Tomck : TMIZIO, 2002 - Y.1. — 192 c. (Hanuuue B
oubmuorexke TYCVYP - 9 5k3.)

5. A. A. Munens, A. A. lllenectoB. MeToas! onTuMuzanuu: yueOHoe nocodue: B 2 4. / ToMckwit
rOCYyIapCTBEHHBIH  YHUBEPCHUTET  CUCTEM  yIpaBleHHUS U paauodnnekTponuku,  Kadenpa
aBTOMaTM3MPOBAHHBIX cHucTeM ympasieHus. — Tomck : TMIJO, 2002 — Y.2. — 73 c. (Hanuuue B
oubmuorexke TYCVYP - 11 5k3.)

12.3 YuyeOHO-MeTOAHYECKHE TOCOOUS

12.3.1. O0s3aTebHBIC y4eOHO-MeTOAMYECKHE T0COOHs

1. Teopust npuHATHS pernieHu: Y4eOHO-METONMYEeCKHue YyKa3aHWs I BBINOJIHEHUS
MPAaKTUYECKUX U camocToATenbHbIX padot / Typynraes JI. I1. — 2012. 42 c. [DnexTpoHHbIH pecypc]. -
http://e.lanbook.com/books/element.php?pll_id=11048

2. babax JLU., Yepkammn M.B. Metoasl ontummszammu B CAIIP / YyeGHO-MeTonmueckoe
oOecrieueHne i BBIMOJMHEHUs JaboparopHbix pabor. — 2007 1. — 119 c. [DnekTpoHHBIH pecypc]
[DneKTpOHHBII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=138

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOHS 1JIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
Y4eOHO-MeTOoMUeCKne MaTeprabl s CaMOCTOSTEIbHOW U ayIUTOPHON paboThl 00Y4arOIuXCs
U3 4Hcia MHBAINIOB MPEAOCTABISIIOTCS B (OpMax, aAaNTHPOBAHHBIX K OTPAHUYCHUSAM HX 3I0POBBS U
BOCTIPUATHS HH(OPMALINH.
JIJ1s1 JIMI ¢ HApYIIeHUSIMH 3PeHus:
- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;
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- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 M1 ¢ HApYLIEHUsIMM CJIyXa:

- B ()OpME NEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHOU (hopme.

JL1s1 1ML ¢ HApYUIEHUSIMHM ONIOPHO-ABUIaTeJLHOI0 anmapara:
- B ()OpME IEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoO (hopme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI M TPpedyeMoe
NnporpaMMHoe odecrnedeHue

1. 1, OBC Jlans: http://e.lanbook.com.

2. 2. JlocTyn K 3IIEKTPOHHBIM pecypcaM Ha HaydyHO-0Opa30BaTeIbHOM IMOpTalie YHUBEPCUTETA -
http://edu.tusur.ru/training/publications

3. 3. Jloctym K DOIEKTPOHHBIM pecypcaMm Ha caiite kadeapsr - http://kcup.tusur.ru;
http://new.kcup.tusur.ru

4. 4. JlocTyn K 3JIEKTPOHHOMY Karayory oubmuoreku - http://lib.tusur.ru/

13. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHne THCIIUTITUHbI
13.1. O0mue TpedoBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MarepuajibHO-TeXHHYECKOE o0ecnevyeHue sl JeKIMOHHbIX 3aHATHI
s mpoBeneHust 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIbTAILUH,
TCKYIIIGI‘O KOHTpOJI?[ nu HpOMG)KyTO'—IHOfI arrecrangnuu I/ICHOJII)?;yeTC?I yqeGHas{ aYI[I/ITOpI/Iﬂ, C KOJIMYCCTBOM
MOCa/IOYHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOHM U cTaHIapTHOM yueOHo Mebenbto. MMerorces
HarJIsiAHbIC HOCO6I/I$[ B BUIC Hp€3eHTaLII/II71 110 JICKITMOHHBIM pa3z{eJ1aM JOUCHUIIJINHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOe oOecredeHne /1J1s1 J1a00paTopHbIX padoT

Jns  npoBeneHus  1aOOpaTOPHBIX — 3aHIATHA  MCIOJNB3YeTCSl  y4eOHO-HCCIIeN0BaTEIbCKas
BBIUMCIIUTENbHAs Jlaboparopus, pacnojoxeHHas mno azapecy 634034, Tomckas ob6nacts, I Tomck,
Bepumnuna ynmuuna, n. 74, 3 srax, ayn. 321,323. CocraB obopynoBanus: YueOHas meOenb; DKpaH C
aneKkTponpuBooM - 1 mr.; Mynerumenuiinelii npoexktop — 1 wt.; KomnbroTeps! kiacca He Huke Intel
Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c¢ mupokonoiocHeIM AocTymoM B Internet, c
MoHuTopamu Tumna Samsung 18.5" S19C200N— 18 mt.; Mcnonb3yeTcss JHUIICH3MOHHOE MPOTPAMMHOE
obecrnieueHue, makeTsl Bepcueit He Hike: Microsoft Server 2003; Matlab v6.5: Open Office;

13.1.3. MarepuajibHO-TeXHHYeCKOe obecreyeHue VIl CaMOCTOSATeJIbHOI padoThl
st camocTosiTenbHOM PaboThl UCMONB3yeTCsl y4eOHast aymuTopusi (KOMIBIOTEPHBIM Kilace),
pacnionoxeHHas mno azapecy 634034, r. Tomck, yin. Bepmumnuna, 74, 1 osrax, ayn. 100. Cocras
o0opynoBanus: yueOHast Mmebenp; kommnbioTeps! kiacca He Hike [I9BM INTEL Celeron D336 2.81T. - 4
mrt.; kommbioTepbl moakmodeHbl kK ceth MHTEPHET u ofecrieunBarOT OOCTYHm B AIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCHUTETA.

13.2. MarepuajJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIITHHBI VISl JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMU 310POBbS

OcBoenne nucuuruinHbl unamMu ¢ OB3 ocymiecTBIseTCs ¢ UCHOIB30BAaHUEM CPEACTB OOYUECHHUS
OOIIEro M CIIEUAIbHOIO HA3HAUYCHUS.

[Ipu oOy4eHHH CTYICHTOB ¢ HAPYUIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/mnepenadn yueOHol nH(opManuu B JOCTYMHBIX (popMax AJisi CTYIEHTOB C HAPYIICHUSMHU CIyXa,
MOOWJIBHOW CHUCTeMBl OOyYeHHMsI IJisi CTYICHTOB C WHBAJIMIHOCTBIO, TOPTATHBHOM WHIYKIIMOHHON
CUCTeMbI. YueOHasi ayguTOpHs, B KOTOPOW 0OydaroTCs CTYICHTHI C HAapyIIEHHUEM cliyXa, 000opyIoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW TOCKOW, MYIbTUMEIUMHON
CHCTEMOM.

[Ipu 0oOy4eHMH CTYACHTOB € HAPYIIEHHSIMH 3PEeHMSIMH TIPETyCMOTPEHO HCIIOIh30BaHUE B
JIEKIMOHHBIX U YIeOHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM Cllaiijia Ha dKpaHe) MPH MOMOIIY BUACOYBETMYMUTENCH TSl YIaJIEHHOTO TIPOCMOTpa.

[Tpu 0Oy4eHHU CTYICHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABHUIATEJBLHOI0 anmapara UCIOIb3YIOTCS
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aJIbTepHATUBHBIE YCTPOMCTBAa BBOJA MH(OPMAIMU M JIpyrue TEXHHUUECKUE CpPEACTBA MNpueMa/Tepenadu
yueOHOI MH(pOpMalMU B JOCTYNHBIX (OpMax i CTyACHTOB C HapyIIEHUSMHU ONOPHO-ABUIaTeIbHOIO
anmapara, MOOMJIBHOM cuCTeMbl 00y4YeHUs ISl JIIOIeH C MHBAIUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUS K (OHTY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIallui

@OHJT OLIEHOUHBIX CpPEJCTB M THUIIOBBIE KOHTPOJIBHBIE 3a/laHus, HCIOJNb3yeMbl€ JUIsl OLEHKU
C(OPMHUPOBAHHOCTU U OCBOEHHUS 3aKpEIUICHHBIX 3a AMCLUUIUIMHON KOMIETEHLMI NpU IPOBEIECHUU
TEKYIIEH, MPOMEXYTOYHOM aTTeCTAIlH 110 TUCIMIUIMHE TPUBE/ICH B IPUIIOKEHUU K pabodeil mporpamme.

N3yueHne IUCLUIUIMHBL OCYIIECTBIseTCs B (opMe y4eOHBIX 3aHATHH I0J PYKOBOACTBOM
podeccopcKo-IPenoaBaTesIbCKOro cocraBa Ka(eapsl U caMOCTOATENILHON MOATOTOBKH OOYYarOMIUXCS.
OCHOBHBIMU BHJAaMM Y4Y€OHBIX 3aHATUI MO M3YYCHUIO JAHHOW IUCLMILUIMHBI SBJSIOTCA: JIEKLIMOHHOE
3aHsATHE, JIabopaTopHas paboTa, KOHCYAbTALUs IMpernojaBaress (MHAMBHIYyalbHas, rpymmoBas). [Ipu
IPOBEEHUH  y4eOHBIX 3aHATHM  MCIONB3YIOTCA  2JIEMEHTbl  KJIACCUYECKUX M COBPEMEHHBIX
MeIarOTMYeCKUX TEXHOIOTUH, B TOM YMCIIE MHTEPAKTUBHBIE METO/IbI O0yUCHHUS.

Meroauueckre yKa3aHus MO BBIIOJIHEHUIO Ja00paTOPHBIX U CaMOCTOSITEIbHBIX Pa0OT MPUBEACHBI
B [2 u 1, n.12.3 HacTosmel paboueil mporpammsi |

14.2 TpeGoBanusi K (POHAY OLEHOYHBIX CPEACTB AJIfl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMHM
310POBbS
Jis CTyneHTOB C HMHBAJIUWTHOCTBIO MPEAYCMOTPEHBI JOMOJHUTEIbHBIE OLICHOYHBIE CPEACTBA,
MepPeYCHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 — JlonoiHUTE/ILHBIE CPEICTBA OLEHMBAHUS /LISl CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buabl 1ONOIHUATEIBHBIX OLIEHOUYHBIX (DOpMLI KOHTPOJIAI 1 OICHKHU

Kareropuu cTyaeHToB
CPEICTB pe3yabTaToB 00yUEHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATENbHbBIE
paboThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAS
pOBepKa

C napymenusmu | CobecenoBaHue 1o BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCTHasl TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUyaIbHO)
C HapyueHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpernMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METOAAMHU

anmapara 3a4eTy

C orpannueHussMu 1o TecTel, MUCEMEHHBIE CAMOCTOSITENIBHbBIE [IpenmyiecTBEHHO IPOBEPKa
o01IeMeIMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH, UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsAM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBEThl ~ 00Yy4Yarolerocs Ha MOMEHT IPOBEPKU

14.3 MeTonuyeckue peKOMeHIAIMHU N0 OLEHOYHbIM CPeACTBaM /JIsl JIUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTAMMU 3/10POBbA

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss AocTymHas ¢GopMma MpeloCTaBICHHUS 3aJaHui
OICHOYHBIX CPCACTB, 4 UMCHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- IpeOCTaBICHHE 33aHNs C UCIIOIb30BaHUEM CYPIOTIEPEBO/IA.

CTYJIGHTaM C MHBAJIMLJJHOCTBIO YBCIIMYMUBACTCA BPEMS HA IOATOTOBKY OTBETOB HAa KOHTPOJIBHEBIC
BOMpPOCHL. [ Takux CTyAEHTOB INperycMaTpuBaeTcs JOCTyNHas (opMma MpEeIoCTaBICHHUS OTBETOB Ha
3a7aHus, @ UIMCHHO:

- NUCbMEHHO Ha Oymare;
- Ha0Op OTBETOB Ha KOMITBIOTEPE;
- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;
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- IPEeACTaBICHNE OTBETOB YCTHO.

[Tpouienypa oreHUBaHUS PE3YyJIBTAaTOB OOyYEHUS WHBAIHIOB MO MUCIUILUIMHE MPEIyCMaTPUBACT
npenocraBieHue nHpopmanuu B Gpopmax, alanTHPOBAHHBIX K OTPAHHYCHHUSM HX 37I0POBBS M BOCIIPUSATHUS
uHpOpMaIUK:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 Jid1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeILHOTO annapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHo (hopme.

[Tpu HEOOXOAMMOCTH J1JIsi 00YYAFOIIUXCSl ¢ HHBAJIHMIHOCTBIO MPOIIEAYPa OIICHUBAHUS PE3YIIbTaTOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(TIpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHaIOB (THUIIOBBIC
3a/auu (3aJaHusl), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOIOB WX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno paucuuIUiMHE (MPaKTUKE) HUCHOJIB3YyeTCAd MpPU MPOBEIEHUU TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALUU CTYECHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUIUITMHON KOMIIETEHIIUN

Kon
OIIK-1

DopMyTupOBKa KOMIIETEHIINH

CIIOCOOHOCTBIO MPEACTaBJIATE AA€KBATHYIO COBPEMEHHOMY
YPOBHIO 3HAHUM HAay4YHYIO KapTUHY MHUpPa Ha OCHOBC 3HAaHHA
OCHOBHBIX HOJ'IO)KCHI/Iﬁ, 3aKOHOB U METOJOB €CTCCTBCHHBIX
HayK U MaTEMaTUKU

OIIK-2

CIOCOOHOCTBIO BBISIBJIATH €CTECTBCHHOHAYYHYIO CYITHOCTh
npo6iieM, BO3HUKAIOIINX B X0JIe PO eCcCHOHATbHON
JIEATEIbHOCTH, PUBJICKATh ISl UX PELLICHUS
COOTBETCTBYOIIUN (hU3UKO-MaTeMaTHUSCKUHN armapar

IK-1

[IK-2

[IK-19

CHOCOOHOCTBIO BBITIONHSATH SKCIIEPUMEHTHI Ha JICHCTBYFOIIINX
00BEeKTax MO 3aJJaHHBIM METOJMKaM 1 00pabaThIBaTh
PE3YIbTAThI C IPUMEHCHUEM COBPEMEHHBIX
I/IH(I)OpMaHI/IOHHBIX TEXHOJIOTUM U TEXHUYECKUX CpCacTB

CIIOCOOHOCTBIO IIPOBOAUTH BBIYUCIUTECIIbHBIC OKCIICPUMEHTEI
C UCIIOJIb30BAHHUEM CTAaHAAPTHBIX IMIPOTPAaMMHBIX CPEACTB C
LCJIBI0 NOJTYYCHUA MaTEMAaTUYCCKUX Mojenei IIpOLCCCOB U
00BEKTOB aBTOMAaTH3allu U YIIPaBJICHUA

CIOCOOHOCTHIO OPTaHU30BBIBATH PA0OTY MAIIBIX TPYIII
HUCIIOJIHUTEIIEH

Orarbl GOpMUPOBAHUS KOMITETECHITHH

JlomwkeH 3HaTh MaTeMaTHYCCKUE
OCHOBBI TEOPUH TPUHATHS TPOCSKTHBIX
pelIeHu 1 ONTUMU3AINH, OCHOBHBIC
METOIBI ¥ AJITOPUTMBI TTPHHATHS
peuIeHui ¥ peuieHus 3aaad
ONTHMM3AIINH;

JomxeH ymeTs pOpMyTHupOBaTh
3aJ1aui, BOSHHUKAOIIUE B IIPOIIECCe
TIPUHATHUS TPOCKTHBIX PEIICHUH 110
paspabotke CY, pa3pabaTsiBaTh
AJTOPUTMBI M IPOTPAMMBI TPHHSATHUS
petenuit n ontumuzaruu CVY;
HomxeH BageTh HaBBIKAMHU PEIICHUS
3aJ1a4 MPUHATHUS POCKTHBIX PEeIICHUI
u ontumu3zanuu TO u CY ¢ noMoIsio
COBPEMEHHBIX MaTeMaTUICCKUX
IIaKETOB;

OOmre XapaKTepUCTUKU TMOKa3areield M KPUTEPHEB OIICHWBAHMS KOMIETEHIIMA Ha BCEX JTamax
IIpUBEACHBI B TabiuLe 2.
Tabnuua 2 — O01ue XxapakTepuCTHKY NToKa3areseil U KpuTepreB OLEHUBaHMsI KOMIIETEHLIUHN 0 ATarnam

IToka3arenu u
3HaTh YMmeTs Bnanets
KpUTEpHUU
OtnuuHo (Bbicokuit | Obnangaer dpakrnyeckumu 1 | O6nagaeT quana3oHoM Kontponupyer padory,
YPOBEHB) TEOPETUUECKUMH 3HAHUSIMH  TPAKTHYECKUX YMECHUH, MPOBOJIUT OIICHKY,
B TIpe/ieNax nu3y4yaeMoin TpeOyeMbIX AJIsl pa3BUTHS COBEPILICHCTBYET JCHCTBHS
00J1acTH C MIOHUMaHUEM TBOPUYECKUX PELICHUII, paboThI
TpaHUIl IPUMEHUMOCTH abcTparupoBaHus mpodeM
Xopoio (0a30Bb1ii | 3HaeT QaKThl, IPUHLIUIIHL, Ob6nanaer Auana3oHOM Beper oTBeTCTBEHHOCTS 32
YPOBEHB) MPOLIECCHI, OOIIME MOHATHS B MPAKTHYECKUX YMEHUH, 3aBeplIeHUE 3a/1a4 B
npezenax u3ydaeMomn TpeOyeMBbIX JIJIsl pelIeHHUS UCCIIEIOBAHUH,
obmactu OTIPEICIICHHBIX MPOOJIEM B | IPUCTIOCAOIMBAET CBOE
00J1acTH UcceI0BaHMS MOBEACHUE K
00cTOATENhCTBAM B PEIICHUN
mpobiem
VYnosnersoputenbHo | Ob6nanaer 6a30BBIMU O0nanaeT OCHOBHBIMH PaboTaer npu npsiMmom
(moporoBbIit OOMIMMU 3HAHUSIMH YMEHUSIMH, TpeOyeMBbIMH U1  HaOIIONEeHUN
YPOBEHB) BBITTOJTHEHHUS TIPOCTHIX 3a]1a4

2 Peanu3zanus KoMIeTeH il

2.1 Komnerennusa OIIK-1

OIIK-1: crocoGHOCTBIO TPEACTABIATH aJIEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHHMH Hay4dyHYIO
KapTHHY MHUpa Ha OCHOBE 3HAaHHS OCHOBHBIX IOJIOKCHHUIl, 3aKOHOB W METO/IOB €CTECTBEHHBIX HAyK H

CornacoeaHa Ha noptane N2 13390

15



MaTeMaTHKHU.

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYHIECTBUTH PSIJl ATANOB. DTarbl OPMUPOBAHUS
KOMIIETEHIIMU, NPUMEHSEMbIE /Ji 3TOr0 BHJbI 3aHITHUH U HCIOJIb3YyEeMbIE CPEICTBA OLIEHUBaHUS
Mpe/ICTaBIeHbI B Tabnuie 3.

Tabmuna 3 — Dtansl GOpMUPOBAHUST KOMIIETEHITUH U UCIIOIB3YEMBIE CPEICTBA OIICHUBAHHUS

Cocras 3HaTh YmMeThb Bnaners
ConeprkaHue 3TalloB | OCHOBHBIE MOJIENH, 3aKOHBI U | CTPOUTH MOJIEIIH, MpreMaMH TIOCTPOCHUS 1
METO/IBI €CTECTBEHHBIX HAyK  COOTBETCTBYIOIIEE pelIeHns Mofielieli peaabHbBIX
Y MaTeMaTHKH, COBPEMEHHOMY YPOBHIO 3a7a4 Ha OCHOBE MOJIeNeH,
WCTIOJIB3yEMBIE TTPH HAyYHOU KapTHHBI MHPa, HA  3aKOHOB U METOIIOB
MIPUHATHAN TPOEKTHBIX OCHOBE MOJIeIeH, 3aKOHOB U | TIPUHSTHS IPOEKTHBIX
pereHni METOJOB MPUHSATHS pereHui
MPOEKTHBIX peIICHUN
Buner 3ausTnii e JIHTEepaKTHBHBIC e IIHTCpaKTHBHEIE e lIHTEepakTHBHBIE
nabopaTopHBIC 3AHATHS; nabopaTopHBIC 3AHATHS; nmabopaTopHbIe 3aHATHS,

o llHTepakTUBHEIC JeKIMK; © VHTepakTUBHBIC Nekiuy; o JlaboparopHble 3aHATHS,
o JlaGoparopHbie 3ansaTusi; o JlaboparopHble 3aHaThs; ® (CaMOCTOSATEIIbHAS

o Jlexiuu; o Jlekiuu; pabora;
e CamocTosTenpHas e (CamocrosTenbHas
pabora; pabora;
Hcnonezyemsble e KonrponbHas pabora; e KonrponbHas padora; e 3ayer;
cpencrsa e 3auer; e 3auer;

OLICHUBaHUS

dopMynUpOBKa TOKa3aTejae M KPUTEPHUEB OLICHUBAHHUS JAHHOW KOMIICTCHI[MU TPUBEICHA B
Tabimue 4.
Tabnuna 4 — [lokazarenu U KpUTEPUU OIEHUBAHUS KOMIIETEHIIMU Ha dTanax

Cocras 3HaTh YMmeThb Brnagets
OtiauyHO e QOmagaer e OOamaer guama3oHOM e CrpouTt Mozaenu,
(BBICOKHH YPOBEHB) (haKTHIECKUMU H MPAKTUYECKUX YMEHHUH KOHTPOJIUPYET IPOLECC

TEOPETUYECKUMHY 3HAHUSAMU =~ METOJOB IIPUHATHS MOJIEIMPOBAHUS, IPOBOANT
B 00JIACTH TIPUHSATHUS MIPOEKTHBIX PEHICHUN U OIIEHKY, COBEpPIICHCTBYET
MIPOEKTHBIX PEIIeHNH, WCIIOJIB3YyeT UX IpHU CBOM JICHCTBUS MIPH
HCIIOJIb3yEMBIE ITPH CaMOCTOSITETBHOM MIPOBEACHUH MPOLETYPHI
MTOCTPOEHUH MOJIEIH, MIOCTPOEHUH MOJIEINH, MIPUHATHUS PEIICHUH;
aJIeKBaTHOM COBPEMEHHOMY = aJIeKBaTHOM COBPEMEHHOMY
YPOBHIO 3HaHUW HAYYHOU YPOBHIO HAyYHOH KapTHHbI
KapTHHBI MHPa; MHpa ;
Xoporio (6a30BbIi e 3naeT (aKThbl, e OOJagaceT IUara3oHOM e beper 0TBETCTBEHHOCTD
YPOBEHB) MIPUHIINIIBL, TIPOIIECCHI, MIPAKTHYECKUX YMEHHH 3a 3aBepIICHHE 3a7ad
o01Iye MOHSTUS B 00NaCTH = METOIOB MPHHATHS MIOCTPOEHUN MoJesIen
MPUHATUS TPOEKTHBIX MIPOEKTHBIX PEIICHUN U NPUHSTHS PELICHUI;
pelIeHnH, HCIIONb3yeMbIe WCTIOJIB3YET 3aJaHHYIO
MIPH TOCTPOEHUH MOJIENH, METOAMKY ISl IOCTPOCHUS
aJIcKBaTHOM COBPEMEHHOMY = MOJIEIH, aJIeKBaTHON
YPOBHIO 3HaHUW HAyYHOU COBPEMEHHOMY YPOBHIO
KapTHHBI MHPA; Hay4YHOU KapTHUHBI MHUPA ;
VnosnerBopurensHo | o OOagaeT 6a30BbIMU e OOnazaeT OCHOBHBIMH e PaGoraer npu npsiMom
(ToporoBeIi O0IIMMY 3HAHUSIMH B YMEHUSAMHU IPUMEHEHMUS HaOIIOAEHUH TIPU
YPOBEHB) 00TacTH PUHATHSA METOAOB NIPUHATHUS MIOCTPOEHUH MOJENeH
MIPOEKTHBIX PEILIECHUH, MPOEKTHBIX PEIIEHUHN IS MIPUHSATHUS PELLICHNN;
HCIIONIb3yEeMBbIE NTPH MIOCTPOEHMSI TPOCTHIX
MIOCTPOEHUH MOJEIH, MOJIENEN, aleKBaTHBIX
aJIcKBaTHOM COBPEMEHHOMY = COBPEMEHHOMY YPOBHIO
YPOBHIO 3HAaHUI Hay4HOI Hay4YHOH KapTHUHBI MUpA ;

KapTHUHBI MUpPAa,
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2.2 Komnerenuus OIIK-2
OIIK-2: cmocoOHOCTBIO BBISIBIATH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM, BO3HUKAIONIUX B
xofe MpodeCCUOHATBHON NIESTENbHOCTH, NPUBJIEKATh A WX PEIHICHUS COOTBETCTBYIOUIMHA (DU3UKO-

MaTeMaTHYeCKHI arrapar.

Jnst hopMHupOBaHUS KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIICTEHIIMY, INPUMEHSEMBIE [UIsl 3TOTO BHUJABI 3aHATUH U UCIOJIb3YEMBIE CPENCTBA OLICHUBAHMS

MPECTaBJICHbI B TAOIHIIE 5.

Tabnuua 5 — Jransl GOpMUPOBAHUS KOMIIETEHIIUU U UCIIOJIb3yeMble CPEACTBA OLCHUBAHUS

Cocras 3HaTh

YMmeTs

Bnanets

ConeprkaHue 3TanoB | [TPUEMBbI BBISBICHHS
POOJIEMBI M OCHOBHBIC
MOJICIIH IIPUHSATHS PEIICHUH
(OTITUMU3AITUOHHBIC MOJICITH )
, ICTIOJIb3yEeMBIC TTPU
pereHu  IpodieMm,
BO3HHUKAIOIIUX B XOJIE
poheCCHOHATLHOM
ETENHHOCTH

Bune! 3anaruit e llHTEpaKTUBHbIE
nmabopaTopHbIe 3aHATHS,
e llHTEpaKTHUBHBIE JIEKLUY;

e JlabGoparopHble 3aHATHS,

o Jlekmuu;

e (CamocrosTenbHas

pabora;
HUcmnonszyemeble o KoHTponbHas padora;
cpeacrsa ° 3aqu;
OLICHHUBaHUSA

MIPUBJIEKATH JUIS PEIICHUS
po0JieM, BO3HUKAIOIIUX B
xo7e mpodecCHOHATHHON
JIESATEIILHOCTH,
COOTBETCTBYIOIIUE
ONTUMH3AINOHHBIC METOJIBI

e HHTepakTUBHbIE
nmabopaTopHbBIE 3aHATHS,

e lIHTEpaKTUBHBIE JICKIIUU
e JlaboparopHbie 3aHATHUS;

o Jlekuuuy;
e CamMocrosTenbHast
pabora;

o KonTponbHas padora;
e 3ayerT;

BJIaJieeT METOANKAMH,
NpreMaMu 1 aJrOpUTMaMu
HOCTPOCHUS
ONTUMH3ALUOHHBIX MOJIEIICH
JUTSL PeLIeHus IpooieM,
BO3HHUKAIOIINX B XO/1€
npodeccnoHambHON
JESITETbHOCTH

e lHTepakTUBHbIE
nabopaTopHbIE 3aHATHS,
;e JlabopaTopHble 3aHATHS;
e (CamocrosTenbHas

pabora;

e 3ayer;

CDOpMy.]'II/IpOBKa MoKa3areie u KPUTCPUCB OLICHUBAHUA I[aHHOI\/JI KOMIICTCHIOMU IIPUBCACHA B

YmMmeTb

Tadnure 6.

Tabnuna 6 — [lokazarenu U KpUTEPHUH OLIEHUBAHKS KOMIIETEHIIUM HA dTanax
Cocras 3HaTh

OTan4HO e QOmagaer

(BBICOKHT YPOBEHB) (haKTHIECKUMU H
TEOPETUIECKUMH 3HAHUSIMHU
B 00J1aCTH BBISIBJICHUS
€CTECTBEHHOHAYYHOU
CYITHOCTH TPOOIIEMEI,
BO3HUKAIOILIEH B X0JIe
pohecCHOHATLHON
JeATEIBbHOCTH, U
TIPUBJICUCHUS JUTSI KX
pereHus
COOTBETCTBYIOIINX
ONTUMU3ALUOHHBIX
MOJIeJIEN TEOPUU IIPUHSITHS
pelIeHni;

Xoporo (6a30BbIi
YPOBEHbD)

e 3Haer (axTsl,
MIPUHIIUTIBL, TIPOIIECCHI,
001IMe TTOHATHUSA B 00J1aCTH
BBISIBJICHUSA
€CTECTBEHHOHAYUYHOU
CYIITHOCTH TIPOOJIEMBI,
BO3HMKAIOLIEH B XOI€
npoeccCHoHaTLHON

e (O0namaeT IUara3oHOM
MPAKTUYECKUX YMEHHUH
METOJIOB HCIOIb30BaHMUS
IUTSL perieHus mpooneM,
BO3HMKAIOLINX B XOJIE
npodeccruoHaIbHOM
JeSITENbHOCTH,
COOTBETCTBYIOUIUX
ONITUMH3aLMOHHBIX
METOIOB TEOPUHU IIPUHATHS
peuieHuii;

e (OOnamaeT IUara3oHOM
MPAKTUIECKUX YMEHHUH
METOJIOB UCTIOIBb30BAHNUS
IUTSL peTieHus mpooieM,
BO3HHKAIOIINX B X0/
podecCHOHATBHON
JeSITEIIbHOCTH, 3aJTAHHBIX
ONITUMH3AaLUOHHBIX

Bnanero

e Biageer MeTonukamu,
MPUEMaMH U aJITOPUTMAMHU
MOCTPOCHHUS
ONITUMH3AIIHOHHBIX
MOJICTICH JTS peICHUS
po0sIeM, BOZHUKAIOIIUX B
x0J1e IPo(heCCUOHATBHOMN
JeSITEITbHOCTH, TIPOBOJIHUT
OLICHKY, COBEpIICHCTBYET
CBOM JIEUCTBUS IpU
MIPOBEJICHUH TIPOLIETYPHI
MPUHATHS PELICHUH;

e BepeT 0TBETCTBEHHOCTh
3a 3aBepIICHHUE 3a/1a4 MPH
MMOCTPOEHUH
OIITUMHU3AITNOHHBIX
MOJICTICH TS peIICHs
po0JIeM, BO3HUKAOLIUX B
xo71e MpodeCCHOHATBHON
JCSITETIbHOCTH;
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JEATEIBHOCTH, U
MIPUBJICUEHUS JJI UX
pemeHus
COOTBETCTBYIOIINX
ONTUMH3AIMOHHBIX
MOJIeNIel TEOPUH TTPHHATHUS
pellIeHUH;

METOZ0B TEOPHH PHHSTHUS
pelIeHni;

YIOBIETBOPUTEIEHO
(TIopoTOBBIIA
YpOBEHbD)

e (OOmagaer 6a30BBIMH
00IIMMHU 3HAHUSAMU B
00J1aCTH BBISIBJIEHHUS
€CTECTBCHHOHAYYHOU
CYIIHOCTHU TPOOJIEMBI,
BO3HUKAIOIIEH B X0
podecCHOHATBHON
JEATENBHOCTH, U
MIPUBIICUYCHUS JIJIST MX
peleHus
COOTBETCTBYIOIIHX
OIITUMHU3AITUOHHBIX
MoJIeTIeH TEOPUU MPHUHSTHUS
peLIeHui;

e (OOnanaeT OCHOBHBIMU
YMEHHUSIMH UCIIOIH30BAHUS
IUTSL pETIeHUS TIpo0IIeM,
BO3HHKAIOIIHX B XOJIE
poecCHoHaATLHON
JeSITEITbHOCTH, 3aJTAHHBIX
ONITUMH3AIUOHHBIX
METOIOB TEOPHUHU TIPUHSITHS
peuleHuis;

e PaGoraer npu npsmMom
HaOIIOICHUY TIPU
MOCTPOCHUH
ONITUMH3AIUOHHBIX
MOJIENICH IS PEeIICHHS
po06s1eM, BOSHUKAIONTNX B
xo71e MpoQeCcCHOHATBHON
JICSITCIILHOCTH;

2.3 Komnerennus IIK-1

[TK-1: crnoCOOHOCTBIO BHIMOJHATH IKCIIEPUMEHTHI Ha JCHCTBYIOIIMX OOBEKTaX IO 3aJaHHBIM
METOAMKaM H 00pabaThIBaTh PE3yJAbTAThI C MPUMEHEHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIMA
1 TEXHUYECKUX CPEJICTB.

st opMupoOBaHHSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIIT ATAOB. DTaIbl POPMHUPOBAHUS
KOMIICTCHIIUHM, MPHUMEHSEMbIC JUISI STOTO BHUJbI 3aHATHH M HCIHOJB3YeMbIC CPEICTBA OIICHUBAaHUS
MIPE/ICTABJICHBI B Ta0IUIIE 7.
Tabnuua 7 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOJIb3yeMbIE CPEICTBA OIICHUBAHUS

CocraB

3HaTh

YMmeTs

Bnaners

ConeprkaHue 3TaroB

Buasl 3anartuit

METOJII 00pabOTKH
Pe3yJbTaTOB HAYYHOTO
IKCIIEPUMEHTA C
NPUMEHEHUEM COBPEMEHHBIX
WHQOPMAIIMOHHBIX
TEXHOJIOTUH M TEXHUYECKUX
CPEICTB

e lIHTepaKkTUBHbIC
abopaTopHbIE 3aHATHS,

[ ] I/IHTepaKTI/IBHBIe JICKIINH,
o JlabGoparopHble 3aHATHS;
o Jlexmuu;

e CamocTosTenpHas
pabora;

00pabaTeiBaTh Pe3yIbTaThl
HAyYHOTO KCIIEPUMEHTA C
NPUMEHEHUEM COBPEMEHHBIX
WHPOPMAIIMOHHBIX
TEXHOJIOTHI M TEXHUUECKHX
CpenCTB

e llHTepakTHBHBIC
1abopaTOpHbBIE 3aHATHS,

L I/IHTepaKTI/IBHBIe JICKIIUH,
e JlaGopaTopHbIE 3aHATHS;
o Jlekuuu;

e CamocrosTenpHas
pabora;

METOJIbI IPUHSATHS
NPOEKTHBIX PEIICHUH PH
00paboTKe pe3ynbpTaToB
Hay4YHOTO SKCTIEpPUMEHTA C
MPUMEHEHHUEM COBPEMEHHBIX
MH()OPMAITOHHBIX
TEXHOJIOTHH M TEXHUUECKUX
CpenCTB

e lIHTepaKTHBHBIC
nabopaTopHbIC 3aHATHS;

e JlaboparopHble 3aHSATHUS;
e CamocrosTenpHas
pabora;

Hcnons3yemsie
cpencTea
OIICHWBaHU

DopMyIMpOBKA MOKa3arejied W KPUTEPUEB OILICHUBAHUS JAHHOW KOMIIETECHIIUU

Tabnure 8.

o KonTponbHas padora;

e Ortuer 10 1a00pPaTOPHOIA
pabore;

e Pedepar;

e 3auer;
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e KouTponbHas padora;

e Ortuert o naboparopHOU
pabore;

e Pedepar;

e 3auer;

¢ Oryer o naboparopHOH
pabore;

e Pedepar;

e 3auer;
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Tabnuma 8 — I[Tokazarenu U KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax

Coctas

3HaTh

YMeTn

Bnaners

OmmaHO
(BBICOKHMIT YPOBEHB)

e OO6nanmaer
(hakTHIECKUMHU U
TEOPETUICCKUMH 3HAHUSMH
B 00J1aCTH METONIOB
00pabOoTKH pe3ynbTaToB
HAyYHOTO SKCIIEPUMEHTA C
MPUMEHECHUEM
COBPEMEHHBIX
WH(pOPMAITHOHHBIX
TEXHOJIOTUN ¥ TEXHUYECKUX
CPEICTB

e OOmagaer Quana3oHOM
MIPAKTHYECKUX YMEHHUH IS
CaMOCTOSITEILHOM
00pabOTKH Pe3yNbTaTOB
Hay4IHOTO SKCIIEPHMEHTA C
MIpUMEHEHHUEM
COBPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJOTHHA U METOIOB
MIPUHSTHUS PEUICHHUIA;

e CTpOWT IJIaHBI
IKCTIEPUMEHTOB,
KOHTPOJHPYET padoTy,
MIPOBOAUT OLCHKY,
COBEPIICHCTBYET CBOU
JIEWCTBUS TPH NIPOBEJICHUN
HAyYHOTO SKCIIEpUMEHTA, a
TakK ke 00paboTKu n
aHalu3a pe3ylibTaToB
IKCTIIEPUMEHTA C
MIPUMECHEHUEM
COBpPEMEHHBIX
HH(POPMAITHOHHBIX
TEXHOJIOTUH 1 U3yUYECHHBIX
MCTOOB MMPUHATHUA
peuieHuii;

Xoporio (6a30BbIi

o 3HaeT GaxTsl,

e OOmagaer QUama3oHOM

e beper oTBETCTBEHHOCTh

YPOBEHB) MPUHIMIIBL, TIPOLIECCHI, MPaKTUYECKUX YMEHUH Al | 32 3aBepILICHHE 33134 IpU
oO0Iye MOHSITUS B 00NacTH | 3aJaHHOM 00paboTKH NPOBEICHUN 00paboTKH U
METOI0B 00pabOTKH PEe3yIbTaTOB HAYYHOTO aHaJM3a pe3yJabTaToB
Pe3yNbTaTOB HAYYHOTO JKCIIEPUMEHTA C IKCTIIEPUMEHTA C
SKCIIEPUMEHTA C MPUMEHEHUEM NpUMEHEHUEM
PUMEHEHUEM COBPEMEHHBIX COBPEMEHHBIX
COBPEMEHHBIX UH()OPMATMOHHBIX UH()OPMALTMOHHBIX
WH(POPMAITHOHHBIX TEXHOJOTUH U 33aHHOTO TEXHOJIOTUH U U3yUEHHBIX
TEXHOJIOTHI M TEXHUYECKHX  METOAa IPHHATHS METOOB MPHUHSATHUS
CPEICTB ; peuieHuii; peuIeHuii;

VIoBieTBOpUTENLHO | ® OOnanaeT 6a30BbIMU e OO0namaeT OCHOBHBIMU e PaGotaet npu mpsiMomM

(oporoBbIi OOIIMMU 3HAHUSIMH B YMEHUSIMH, TPeOyeMBIMH HaONIOICHUN TTPH

YPOBEHB) 00JIacTH METO/IOB JUTSL BBITIOJTHEHHS TIPOCTBIX  00paboTKe pe3yibTaToB
00paboTKH pe3yNbTaToOB 3as1ad 1o o0paboTKe JKCIIEPUMEHTA C
HAy4YHOTO SKCIICPUMEHTA C | Pe3yNIbTaTOB HAyYHOTO NpUMEHEHUEM
MPUMEHEHUEM 9KCTIIEPUMEHTA U 33/IaHHOTO = COBPEMEHHBIX
COBPEMEHHBIX METO/a IPUHATHS UH(OPMALTMOHHBIX
MH(OPMAITOHHBIX peLIeHUId; TEXHOJIOTHH U U3y4EHHBIX
TEXHOJIOTHH ¥ TEXHUUECKUX METOJIOB MIPUHSTHSI
CpEICTB ; peLIeHMIA;

2.4 Komnerenuus IK-2
[IK-2: cnocoOHOCTHIO TIPOBOAUTH BBIYMUCIUTEIBHBIC OSKCIEPUMEHTHI C  HUCIOJIb30BAaHUEM

CTaH/IAPTHBIX TPOTPAMMHBIX CPEICTB C LEIbI0 MONYUYEHUS MaTeMaTHYECKUX MOJeNiel MpoleccoB U
00BEKTOB aBTOMATH3AIUH U YITPABICHHS.

Jnst popMupoBaHHsI KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJI ATAMOB. DTarbl (OPMUPOBAHUS
KOMITCTEHITUH, TMPUMEHSAEMBIC JUIS 3TOTO BHJIBI 3aHATHH M WCIOIB3YyeMbIC CPEIICTBA OIICHUBAHHS
Mpe/ICTaBJICHHI B Tabnuiie 9.
Tabnuua 9 — Dtansl hopMUPOBaHUS KOMIIETECHIIMH U UCIIOIb3yeMbIE CPEICTBA OIICHUBAHUS

CoctaB

CoxeprkaHue ITaroB

3HaTh

OCHOBHBIE METOIBI M MOZIEITH
MIPOBEICHNUS
BBIYHMCIIUTEIBHBIX
3KCIEPUMEHTOB C
WCTIOJIb30BaHUEM
CTaH/JapPTHBIX IPOTPAMMHBIX
CPEICTB C LENbIO MOTyYeHUS

YMmeTn

HpOBO}II/ITB BBIYUCJIIUTCIBbHBIC
3KCHepI/IMeHTOB C
KCIIOJIB30BaHUEM
CTaHIaPTHBIX MTPOTPAMMHBIX
CPEJICTB C IEIBI0 TOTyYCHUS
MaTeMaTHUEeCKUX MOJACICH
MIPOIIECCOB U 0OBEKTOB

Bnaners

CTaHJApTHBIMHA
IIporpaMMHbIMU CpEACTBaAMU
JJId IPOBCACHUA
BBIYHMCIMTCIIBHBIX
OKCIICPUMCHTOB C LICJIBIO
IMOJIY4YCHUA MAaTEMATUYCCKUX
MO,E[GJ'ICﬁ mponuccCCcoB U
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00bEKTOB aBTOMATH3aLUHU U
yIpaBlIeHUS

MaTeMaTHYECKUX MOJCICH
MIPOIIECCOB U OOBEKTOB
ABTOMATH3aILUH U
yIpaBICHHS

aBTOMAaTH3aLUH U
yIpaBicHUS

Bunp! 3ansatuit

o lHTEepakTUBHBIC
1ab0paTOPHBIE 3aHATHS,

o lIHTepaKkTUBHBIC JICKIIHU;
o JlaGoparopHble 3aHATHS,
o Jleknum;

e CamocTosiTenpHas
pabora;

e llHTEepakTHBHBIC
J1a00paTOpHBIE 3aHATHS,

o llHTepaKTHBHEIC JICKIINY;
o JlabopaTopHbIC 3aHATHS;
o Jlekmmm;

e CamocrosTensHas
pabora;

e lIHTepaKTHBHBIC
nabopaTopHbIC 3aHATHS,

o JlabopaTopHbIE 3aHATHS;
e (CamocrosTenpHas
pabora;

Hcnons3yemslie
CpeacTBa
OLICHUBaHUs

o KonrponbHas pabota;

e Oryer no s1abopaTopHOH
pabore;

e 3ayer;

e KouTposnbHas pabora;

e Oruer no naboparopHOH
pabore;

e 3ayer;

e Oryer no nabopaTopHOH
pabore;
e 3ayer;

DopMyIMpOBKA MOKAa3arejield W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIMU IPUBEICHA B

Tabimue 10.

Tabmuua 10 — [Toka3aTtenu U KpUTEPUHU OLIEHUBAHUS KOMIETEHIIMU Ha dTarax

CocTtas

OtnuuHO
(BBICOKHMH YPOBEHB)

3HaTh

e OOmagaer
(haKTHIECKUMU H
TEOPETHYECKUMH 3HAHUSIMU
B 00J1aCTH METO/I0B
MPOBEICHHS
BBIYHCIIUTEIBHBIX
SKCTIEPUMEHTOB C
HCTIOJI30BaHUEM
CTaH/IAPTHBIX
MPOTPAaMMHBIX CPEJICTB C
LEJIBIO TIOTyYCHHS
MaTeMaTH4eCKuX MoJelen
MPOLIECCOB U OOBEKTOB
aBTOMATH3aIlUH U
yIpaBJIeHUS; B 00IaCTH
00paboTKH pe3yNbETaToOB
9KCIIEPUMEHTOB,;

YmMmeTb

e OOnamaeT AUana3oHOM
MPAKTUUYECKUX YMEHUH 1151
CaMOCTOSITEIILHOTO
MIPOBENICHUS
BBIYUCITUTEIHHBIX
JKCIIEPHUMEHTOB C
HCIIOJIb30BaHUEM
CTaHJApTHBIX
MIPOTPaMMHBIX CPEICTB C
LEJIBIO TIOTYyYEHHS
MaTeMaTHYECKUX MOJIEJIEH
MIPOLIECCOB U OOBEKTOB
aBTOMAaTH3aLUH U
YIPaBICHHUS;
CaMOCTOSATENIbHON
00paboTKH PE3yNBTaTOB
JKCIEPUMEHTA C
MPUMEHEHUEM METOJIOB
MIPUHATHS TPOEKTHBIX
peuieHuii;

Bnanerb

e CTpouT IJIaHBbI
BBIYHCIIUTEIBHBIX
9KCIICPUMEHTOB U
00pabaTpIBaeT pe3yabTaThl
C IPUMEHEHUEM METOJIOB
NPUHSATHS TPOEKTHBIX
PELLIEeHU U C
UCTIOJIb30BaHUEM
CTaH/IapTHBIX
MPOTrPaMMHBIX CPEJICTB,
KOHTPOJIMPYET padoTy,
MIPOBOJIUT OIICHKY,
COBEPILIECHCTBYET CBOM
JIEHCTBHS |

Xoporio (6a30BbIi
YPOBEHB)

e 3Haer GaKTHl,
NIPUHLIMIIBL, IPOLECCHI,
o01ye MoHsTUS B 001aCTH
METOJIOB ITPOBEICHHS
BBIYUCIINTCIIBHBIX
SKCIIEPUMEHTOB C
WCTIOJTb30BAaHHEM
CTaHIapPTHBIX
MIPOrPaMMHBIX CPEICTB C
LENBIO TIOTYYICHUS
MaTeMaTHYECKUX MOJIETICH
MIPOLIECCOB M OOBEKTOB
ABTOMATH3AIIMH U
yIpaBiCHUS; B 00JaCTH
00paboOTKH pe3yIbTaTOB
JKCTIEPHUMEHTOB;

e OOmamaeT muama3oHOM
MPAKTUYECKUX YMEHHUN JUIst
3aJJaHHOTO IPOBEACHUS
BBIYMCITUTEIBHBIX
OKCIICPUMEHTOB C
HCTIOJIb30BaHUEM
CTaHJApTHBIX
IIPOTrPaMMHBIX CPEJCTB;
3aJlaHHON 00pabOTKH
PE3YyNIBTaTOB 3KCIIEPUMEHTA
C IPUMEHEHHNEM METOJIOB
NPUHATUA ITPOCKTHBIX
pelIeHni;

e beper OTBETCTBEHHOCTh
3a 3aBepIIeHHE 3aJ1a4 IPH
MPOBEICHUU
BBIYUCIUTENbHBIX
JKCIIEPUMEHTOB C
NPUMEHEHUEM METOJIOB
MPUHSATHUS TPOCKTHBIX
pElleHuit U C
HCIIOTH30BAHUEM
CTaHJAPTHBIX
MPOTrPaMMHBIX CPEJNICTB;
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VIOBIETBOPUTEIEHO
(moporoBbIit
YPOBCHB)

e (QoOnagaet 0a30BBIMHU
00IIMMHU 3HAHUSAMU B
00J1aCTH METOZIOB
MIPOBEACHHUS
BBIYHCIIATEIBHBIX
9KCTIEPUMEHTOB C
HCIIOIB30BaHUEM
CTaHIAPTHBIX
MPOTPAMMHBIX CPEZCTB C
EJTBIO TIOTYYCHHUS
MaTeMaTHYECKUX MOACIICH
MPOLIECCOB B OOBEKTOB
ABTOMAaTHU3aliN U
yIpaBJeHHs;, B 001acTn
00pabOTKM Pe3yBTaTOB
9KCTIEPUMEHTOR;

e (OOnamaeT OCHOBHBIMU
YMEHUSMU, TPEOYSMBIMU
JUTSL BEITIOJTHEHUS TIPOCTHIX
3a/1ad IpOBEICHUS
BBIYHCITUTEIILHBIX
SKCIEPUMEHTOB C
HCTIONTb30BaHIEM
CTaHIaPTHBIX
MIPOTPaMMHBIX CPEJICTB C
LIEJTBIO TIOTYIEHUS
MaTeMaTHYECKUX MOAETICH
MIPOLIECCOB B OOBEKTOB
aBTOMATH3allUU U
yrIpaBJieHuss; 00paboTKn
PE3YIBTAaTOB AKCIICPUMEHTA
C IPUMEHCHHEM METO/IOB
MIPUHSATHS TIPOEKTHBIX
peuieHuii;

e PaGoraet npu npsimMom
HaOIIOAEHUH [TPU
MIPOBEICHUN
BBIYHCIIUTEIBHBIX
9KCIIEPUMEHTOB C
MIPUMEHEHNEM METO/IOB
MPUHATHS TPOEKTHBIX
peleHuit u ¢
HCTOJIb30BaHAEM
CTaH/IaPTHBIX
MPOTPAaMMHBIX CPEJICTB;

2.5 Komnerenuus ITK-19
[TK-19: ciocoGHOCThIO OPTaHU30BBIBaTh PA0OTY MAJIBIX TPYIIN UCIIOIHUTENICH.
st popMupOBaHHSI KOMIIETCHIIMYA HEOOXOIMMO OCYIIECTBUTH PSJT ATAIOB. DTaIbl (POPMUPOBAHUS
KOMIIETEHIIUH, MPUMEHSEMbIe Ui 5TOTO BHABI 3aHSATUH M MCIONb3YEMbIE CPEICTBA OLICHUBAHUSA
npeacTaBieHbl B Tabmuie 11.
Tabmuua 11 — Jranel popMUpOBaHUS KOMIIETEHIIMU M UCIIOJIb3YeMble CPEJICTBA OLICHUBAHUS

CoctaB

3HaTh

YMmeTs

Bnanets

Coneprxanue 3TarnoB | 3HACT MPUHIIUIIBI B METOIBI

OpraHU3alMy 1 BBIOJHEHUS
TpyIIOBOH pabOTHI, IOHITHUS
"poitb B rpymne" u "QyHKIHN
Y4aCTHHUKA IPYIIIbL"

‘YmeeT opraHu30BbIBaTh
paboTy TpyIIBL, Ha3HAYATh
pomu, GopMUpoOBaThH
(GYHKIUH KaX]I0TO
y4acTHHUKA TPYIIBI 1
BEITIONHSTH (DYHKITHH
KOHKpPETHOT'O yJacTHHKa
TPYIIIIBI

Buianeer npuemamu
Opra"m3aiuy padoThl
IPYIIBI ¥ BBIOTHEHUS
IPYIIIOBBIX 3aJaHUM,
CIOCOOHOCTHIO OpaTh Ha
ce0s1 OTBETCTBEHHOCTD 32
pe3yabTaThl paboThl TPYIIIHI
o pazpaborke rpaduaecKux
¢aiinos

Buner 3anstui

Hcnonezyemblie
cpezacTsa
OIIEHHMBaHUS

e lHTepakTUBHBIE
nabopaTopHBIC 3aHSITHS;

e lHTEepaKkTHUBHBIE JIEKLIUU;
e JlabGoparopHble 3aHATHS,
o Jlekmuu;

e CamocTosiTenpHas
pabora;

e Oryer no s1abopaTopHOU
pabore;
e 3aver;

e lHTEepakTUBHBIE
nabopaTopHBIC 3aAHATHS;

e lHTEepaKTUBHBIE JICKIUHY;
e JlaboparopHbie 3aHATHUS;
o Jlekuuu;

e CamocrosTenbHas
pabora;

e Oruer no naboparopHOi
pabore;
e 3auer;

e lHTepakTUBHbIE
na00paTOpHbIC 3aHATHS;

o JlaboparopHbie 3aHSATHUS;
e (CamocrosTenbHas
pabora;

e Oruer no nabopaTopHOH
pabore;
e 3auer;

(DOpMYJ'II/IpOBKa MoKa3areine u KPpUTCPUCB OLICHUBAHUA JJAaHHOM KOMIIETEHITUH IpUBCJACHA B

Tabnuue 12.
Tabnuna 12 — [Noka3zaTenu U KPUTEPUU OLIEHUBAHUSI KOMIIETEHIIMH Ha dTamax
CocraB 3HaTh VYMeTh Bnaners
OTnuaHO o [IpuHIIMTIBI U METOMIBI e Oprann3oBbiBaTh padoty = e CrocoOHOCTHIO OpaTh Ha

(BBICOKHH YPOBEHB)

OpraHM3alnu U
BBITIOJTHEHHUS TPYIIIOBOR
paboThL, TOHATHA "PONb B
rpynme" u "QyHKIuHn
yJacTHHKA Tpymiib” |

TpYIIIBL, HA3HAYATh POJIH,
¢dhopmupoBaTh GyHKIHN
KaXJIOTO Y4aCTHHKA
IPYIIIBI ¥ BBITTOTHATD
(hyHKIINY KOHKPETHOTO

ce0s1 OTBETCTBEHHOCTH 3a
pe3ynbTaThl PabOTHI
TPYIIIEI 110 pa3paboTKe
rpaduyeckux (ausos ;

e Ilpuemamu opraHuzaiuu
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y4aCTHHKA TPYIIIIHI ; paboTHI TPYIITIEI,
(dhopmupoBaHUs
WH/IMBUTyaJIbHBIX 3aJIaHUH
y4aCTHHUKAM TPYIIITbL U
BBITIOJTHEHHUSI TPYTITIOBBIX

3aJIaHA. ;
Xoporo (6a30Bbli o [lpuHuune u e Opranus3oBbiBaTh paboTy = e llpuemamu opranuzanuu
YPOBEHB) OpTaHu3aluu ’ TpyYIIIBL, HA3HAYATh POJIH, paboThl TpyNIBI U
BBITTOJTHEHHUS TPYIIIOBOR (dbopmupoBaTh GyHKIHN BBITTOJIHEHHS TPYIIIOBBIX
paboTHhI, TOHATHS "POJIb B KaXXIO0TO YIaCTHUKA 3a/TaHAH
rpymme" u "$yHKIun TPYTIIIH ;
y4YacTHHKA TPyMIbl" ;
V1oBaeTBOPUTENBHO | o [loHsATHS "pOIb B e Hasnauars ponu n e BrINoHEHNs rPyNIOBBIX
(TIOpoToBBIi rpymme" u "$yHKIuu BBITIOTHSTH (VYHKITHH 3aJlaHui ;
YPOBEHb) YYacTHHUKA Ipynmsl” ; KOHKPETHOTO Y4aCTHHKa
TpyYIIH ;

3 TunoBbie KOHTPOJIbHBIE 3aJaHUS
Jlis peanu3anuy BBIIENIEPEUNCIEHHBIX 3a1a4 00y4YeHMs HMCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOAUMBIE JI OLIEHKH 3HAHWUW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
NeSTENbHOCTH, XapaKTepU3YIOLUIMX J3Tanbl (OPMHUPOBAHUS KOMIIETEHIMH B IpOLECCE OCBOEHUS
00pa3oBareIbHOI MPOrPaMMBI, B CIEIYIOLIEM COCTABE.

3.1 Tembl pedeparoB
. Oranbl GOpMYTUPOBKH 33141 ONTUMAILHOTO MTPOESKTUPOBAHHUS.
. Onpenenenre rpaHul] 00bEKTa ONTHUMH3AIIHIH.
. BeiOop ymnpaBisieMbIX mapaMeTpoB, KPUTEPUEB, OTPAHUYCHUH.
. CBoiicTBa IOMYCTHMBIX MHOYKECTB M LIEJICBBIX (YHKIIUH.
. T'eomeTpuyeckoe npencTaBieHue HEPABEHCTB.
. [eomeTpryeckas HHTEpIIpETAIHS 33139 ONTHMH3AIIH.
. Kitaccudukanus 3agay ontumMu3anuu

3.2 3auér

— Oranbl (QOPMYJIUMPOBKM 3aJadydl ONTHUMAJbHOIO NpoeKTHpoBaHusa. OnpenerneHue TIpaHUI]
o0ObekTa onTUMHU3aNUK. BpIOOp ympaBiseMblx NapaMmeTpoB, KpPUTEpHEB, orpaHudeHuii. CBoiCcTBa
JOMYCTUMBIX MHOXECTB M IeNeBbIX (QyHKIMA. [eoMeTpuueckoe TMpeICTaBICHWE HEPABEHCTB.
l'eomerpuueckass wuHTepripeTanus 3aaad  ontuMuzanuu. Kraccudukamus 3agad  ONTUMH3ANUN
Yuumonanbueie QyHKiuU. Beimyknble Gynkuuu. Knaccudyeckuit meton ontuMu3anuud GyHKIIMH OJHOU
MepeMeHHON. MeTonbl TUXOTOMHUH, 30JI0TOTO cedyeHusd. [ paaueHTHble METonbl. MeToabl TpagueHTHOrO
CIIyCKa, HAMCKOPEHIIETo CIycKa, CONMPSKEHHBIX IPaIUEHTOB, IEPEMEHHON METPUKH.

[
NN AW =

3.3 TeMbl KOHTPOJIbHBIX padoT
— MHccnenoBanue METOA0B OJHOMEPHON OMTUMH3AIMN (METOJIBI TUXOTOMHH, 30JI0TOTO CEUCHUS )
— Meronbl MHOTOKPUTEPHAIBHONW ONTUMU3ALMHI

3.4 Tembl 1a00paTOpHBIX padoT
— HccenenoBanue METOA0B OJHOMEPHON ONTUMM3AIMU (METOABI TUXOTOMUH, 30JI0TOTO CEUSHHS)
— Meroab! onTUMU3ALUU YHKIIUI MHOTUX MEPEMEHHBIX
— MeTonbl MHOTOKpUTEPHAIbHOW ONTUMU3ALNH

4 Meroan4yecKkue MaTepHaJIbl
st obecniedeHust mporecca OOydeHUsT M PEIICHHs 3a7ad OOYYEeHHS UCIIONB3YIOTCS CIICTYIOITHE
Marepuabl:
— METOAMYECKHE MaTepuajbl, OINpEAESIONMe MPOIeypbl OLEHUBAHUS 3HAHUM, YMEHHI,
HaBbIKOB U (WJIM) OMbBITA JAESATENbHOCTH, XapaKTepU3YIOIIUX ATambl (Op-MUPOBAHUS KOMIIETEHLUH,
cortacHo 1. 12 paGoyeil mporpaMMel.
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4.3. O6s13aTesibHbIE Y4eOHO-METOAMYECKUE MOCOOUsI

1. Teopuss npuHATHS peHieHU: Y4eOHO-METOIMYEeCKHuEe YKa3aHWs ISl BBINOJIHEHUS
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