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1. HamMeHOBaHHe TUCHUILIMHBI (MOIYJIs)

MeToabl ONTUMHU3ALUMH NPOEKTHBIX PelIeHuH

Hacrosimass nporpamma y4eOHOW  AMCHMIUIMHBI  YCTAHABJIMBAET MHUHUMAJIbHBIC
TpeOOBaHUS K 3HAHUAM U YMEHHSM CTYyJIEHTa U OIpelessieT CoJep)KaHue M BUAbl YUEOHBIX
3aHATUN U oT4eTHOCTU. IIporpamma npegHazHadeHa Uil IIPENojaBarelield, BEAyIIMX IaHHYIO
JTUCIUTIINHY, YYEOHBIX acCUCTEHTOB M cryaeHToB Hamparienus 09.03.01 "Hudopmatuka u
BBIUMCIIUTENbHAS TEXHUKA" TMOATOTOBKM OakanmaBpa mo mnporpamme "WHdopmaruka wu
BBIYMCIIUTENIbHAS TEXHUKA', W3Y4YalOIIHUX JUCUUILIMHY «MeToabl ONTUMHU3ALUUU ITPOEKTHBIX
pELIEHUIN.

LeasiMmu OCBOEGHMS AUCHUIUIMHBI «METOIbl ONTHUMHU3ALMKU TPOEKTHBIX PEIICHUI»
SBIISIOTCSI  O3HAKOMJIGHHE  CTYAGHTOB C  (OPMYIMPOBKAMM 3a/1ad  MapaMeTPHUECKON
ONTUMU3ALNH, BO3HUKAIOIIMMH B IPOLIECCE TPOCKTUPOBAHUS, U METOJAMHU UX PELLICHHUS.

Jlnist TOCTHKEHUS TTOCTABICHHON 1e7TH HEOOXOJMMO PEIIUTh CISAYIOIUE 3aJa4u:

— U3YYUTh OCHOBHBIE ()OPMYITUPOBKH 33724 ONTHUMU3AINH, KPUTEPUH CYILIECTBOBAHUS UX
peLeHni, METOIbI IIOMCKA PEIICHUN;

— Ha MPaKTUYECKHX 3aHATUSIX OCBOUTh NPUMEHEHUE 3TUX METOJOB [UIsl pELICHUs
KOHKPETHBIX 3a/1a4 ONTUMU3ALINN;

— 3aKpENUTh MMOJTYYECHHbIE 3HAHUS B IIPOLIECCE BHIIIOJHEHUS! CAMOCTOATEIbHOM pabOTHI.

Kypc naer nonsitue o mapaMeTpuyeckoil ONTUMHU3ALUUN KAK O JUCHUIUIMHE, U3y4Yarollen
(GOpMYyJIUPOBKM M METOJbl ONTHUMH3ALMH, BO3HUKAIOIIME MPU MPOEKTUPOBAHUM CIOMKHBIX
TEXHUUYECKUX OOBEKTOB, KOT/Ia BHIOOp aJIbTEPHATHBHOIO MPOEKTHOTO pElIeHUs: TpedyeT yuera
Oonpmoro o0beMa pasHOPOAHOH uWHGopManuu. M3ydaroTcsi TEXHOJOTHH ONTHMAIbHOTO
MPOEKTUPOBAHUS TEXHHUUECKUX OOBEKTOB B CUCTEMaX aBTOMATU3UPOBAHHOTO MPOESKTHPOBAHMUSI.

[lenu w 3agayd  JUCHUIUIMHBI  ONpEAENEHbl B COOTBETCTBUM C TpeOOBaHUSIMHU

®enepallbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIBHOrO CTaHAApTa BBICHIETO 0Opa3oBaHUs IO
HanpaBinenuto  moxarotoBkn  09.03.01 Mudopmartnka ©  BBUHCIUTEIbHAS  TEXHHKAQ,
HarpaBIeHHOCTh (MPoduItb): «CHCTEMbI aBTOMATH3UPOBAHHOTO MPOSKTHPOBAHKSI

2. MecTo AucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucnunnuua b1.B./IB.06.01 «MeTtoasl onTUMU3alnuy NPOEKTHBIX PELIEHUI» OTHOCUTCS
K 050Ky — «bsok 1. JlucuuniauHel (MOJyJIH)», K BApUATUBHOM 4acTH, JUCLHUILIMH 1O BBIOODY,
dbopMupyeMbIMH y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOLICHUH.

Jucuummaa (Moyns) n3ydaercs Ha 4 kypce B 8 cemecTpe.

MECTO JUCHHUMIIJIMHBI B CTPYKTYPE OIIOII

UHzexc | B1.B.JIB.06.01

TpeGoBanus K npeIBapUTEIbHOI MOATOTOBKE 00y4al0LIErocs:

Jnst ocBOEHUS NUCHMIUIMHBI «METOIbl ONTHUMHU3AIMK TPOCKTHBIX PEIICHUI» CTYIEHTHI
UCTIONB3YIOT 3HAHUS, YMEHHUS, CIIOCOOBI NEATEIHHOCTH U YCTAHOBKH, C)OPMUPOBAHHBIE B XOJIE
W3y4deHUsl JUCHHUIUIMH. «MartemaTudeckuid aHanm3, «Anredpa u reomerpusi», «Monenu u
METO/Ibl aHAJIM3a MMPOEKTHBIX pelieHuily, «VccnenoBanue onepanuii»

JAMcHMNIMHBI M NMPAKTUHKH, IJIS1 KOTOPbIX OCBOCHHE JAHHOM AMCUMILIMHBI (MOIYJIsl)
He00X0/IMMO KaK NpealecTByomiee:

OcBoeHne  OUCHMIUIMHBL  «MeEToApl  ONTUMHU3AlMM  IMPOEKTHBIX  PELIEHUI»  ABIAETCA
HE00X0IMMOW OCHOBOH /17151 BHITIOJTHEHUS BBIITYCKHON KBAIM(UKATMOHHON pabOTHI.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI N0 JUCHMILIMHE (MOY.I10),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM OCBOCHHUS 00pa30BaTeIbHOI MPOrpaMMbl
[Ipouecc wu3yyeHuss AUCHMIUIMHBL «MeToAbl ONTUMHU3ALUKM IPOEKTHBIX PELICHUI»
HarpasJjieH Ha (OPMHPOBAHUE CIAEAYIOMMUX KOMITIETCHIIMA 00yJaromerocs:




HNHankaTopbl 10CTHKEHAS

Kon Conep:kaHue KOMIIETEHIHH B COOTBETCTBHH C ¢(pOpMHUPOBAHHOCTH KOMIETeHIM
KOMIIe- droc BO/
TeHLUHI OIIBO
YK-2 Crioco0eH omnpeiensiTh Kpyr 3a/1a4 B YK.B-2.1 3naer ciocoObl pemieHus
paMKax IMOCTaBJICHHOM 1eJIM U BBIOMPATh | TMOCTABJICHHBIX 33J1a4 M OXKUACMBbIC
ONTHMAJIbHBIC CIIOCOOBI X PEIICHUS, pe3ynbTaThl; KPYT 3a71a4 B paMKax
WCXOJIS U3 ICUCTBYIOIIMX MPABOBBIX MTOCTaBJICHHOM 1IN, OTIPECIISICT
HOPM, UMEIOIINXCS PECYPCOB U CBSI3U MEXY HUMHU
OTpaHUYCHUMN YK.b-2.2 Ymeer nnanupoBathb
peanu3anuio 3a7a4 B 30HE CBOEH
OTBETCTBEHHOCTH C yYETOM
MMEIOIINXCS PECYPCOB U
OIPaHUYECHUH, NEUCTBYIOLIUX
MIPaBOBBIX HOPM
VK.b-2.3 Brnaneer HaBbIKaMU
MIPEACTABJICHUS PE3yJIbTaTOB MIPOEKTA,
MpeaiaracT BO3MOKHOCTH UX
HCIIOJIb30BaHMS U/HUIIN
COBEPIIICHCTBOBAHUS
MK-2 Crioco6eH poBOIUTH 00CIIeIOBaHUE I1K-2.1. 3HaeT ucxonHyrO

OpraHu3aluil, BbISIBISATh
nH(pOpMaLOHHbIE TOTPEOHOCTH
HoJb30BaTenel, popMHUpPOBATH
TpeOoBaHUS K HHPOPMAITMOHHOMN
cucreMe

MHOPMALIHIO 0 3arpocax U
MOTPEOHOCTSX 3aKa3uMKa
NPUMEHHUTEIBHO K MH)OPMAIIMOHHOMN
CUCTEME, JOKYMEHTUPYET COOpaHHbIE
JTaHHbIE B COOTBETCTBUHU C
periaamMeHTaMy OpraHu3aluu
uHpopMaun

[1K-2.2. YMeeT JOKYMEHTUPOBATh
CylIeCTBYIOIIINE OU3HEC-TIPOLIECCHI
OpraHHu3aliy 3aKa3unKa,
paspabaTbIBaeT MOzenu Ou3Hec-
MIPOLIECCOB 3aKa3yuKa U alaliTUPyeT
OM3HeC-TPOLIECCHl 3aKa3uuKa K
BO3MOYHOCTSIM WH(OPMAITMOHHOM
CHUCTEMBI

I1K-2.3. Bnanmeet HaBBIKAaMU
JIEMOHCTpAIMU 3HAaHUH 110 OCHOBaM
yIpaBieHUs] B3aHMOOTHOIIIEHHUS C
KJIMEHTaMH U 3aKa34YUKaMH

4. O0beM AUCUMILIMHBI (MOYJI51) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIH4eCTBa

aKaJleMHYeCKHX YacOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢

npenoaasareseM (Mo BUJIaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PaboTy

00yJaromuxcs

OO6mas TpyAoeMKOCTh (00BEM) HUCIUIUIAHBI
AKaJEMUYECKIX YacOoB.

(monmymns) cocraBmsser 5 3ET, 180

O0BEM QUCIHUAIUINHEI

Bcero uacos Bcero gacos

OYHOH|JIg  3a04YHOU
bopmbI

hin gt
bopmbI




o0y4eHus o0yueHus
O6mast TPy10eMKOCTh M CHUILIHHBI 180 -
KonrTakTHas pa0ora o0yyaromuxcst ¢ npemnojgaparesieM -
(mo BHIaM y4eOHbIX 3aHﬂTn171)* (Bcero)
AyauTopHasi padora (Bcero): 72 -
B TOM YHCJIE:
JIEKIIUHU 24 -
CEMHUHAapBbI, MPAKTUYECKUE 3aHATUS - -
MPaKTUKYMBbI - -
nabopaTopHbIie pabOThI 48 -
Bueaynuropuas padora:
KOHCYJIBTAIUS TIEpe]] 3a4eTOM - -

BHeayautopHas paboTa Takke BKJIHOYACT HWHAMBHAYAIBHYIO pPaboOTy
oOydJaromuxcsi ¢  IpenojaBaTeleM,  TPYIIOBbIC,  HHIAWUBUIYAIbHBIC
KOHCYJIbTAIlUM U MHBIC BUJBI YYCOHOU JEATEIBHOCTH, MPENyCMaTPUBAIOIINE
TPYNIOBYI0O  WIM  WHOUBUAYyaJbHYIO  paboTy  oOy4arommxcs ¢
IpernojiaBaTesieM), TBOpUYECKyl pabory (3cce), pedepaThl, KOHTPOIbHBIE
paboTsl U Ap.

CamocrosiTesbHasi padoTa o0yyaouuxcs (Bcero) 108 -
KonTpouas camocTrosiTeIbHOM padoThl - -
Buag npomMexyTouyHol AaTTecTalMH  00ydYalolierocs 3a4€T -
3aueT, AM(pPepeHMPOBAHHBbIN 324ET, IK3aMEH)

5. Conep:xanue TUCHUILTHHBI (MOYJisl), CTPYKTYPUPOBAHHOE N0 TeMaM (pa3aejiam) ¢
YKa3aHHEeM OTBeJICeHHOI0 Ha HHMX KOJMYECTBAa aKaJeMHYECKHX 4YacOB M BHIOB Y4eOHBIX

3aHATHH

5.1. Pa3genabl AUCHMIUIMHBI M TPYAOEMKOCTh IO BHIaM Y4eOHbIX 3aHATHH (B

aKajgeMHYecKHX 4acax)
Jlnst ouHOM popMBl 00YyUEHUS

Ne | Ky | Paznen, Tema u conepkanue Obmass | Buasl yueOHBIX 3aHATHII, BKIIOYAS
n/m | pc/ | IUCIUTUTMHBI TpymoeM CaMOCTOSITEIIBHYIO paboTy
KOCTb (B 00yJaronIuXxcs U TPYJI0EeMKOCTh
ce yacax)
Me (B wacax)
CT
p BCETO AyIUATOpHBIE YY. Cam.
3aHATHS
pabora
Jlex | Jla6. | IIpak.
Pa3znen 1. OnTumMu3anus B cucTemMax 14 2 4 - 8
aBTOMATH3HPOBAHHOI0 MPOEKTHPOBAHUSA
1. 4/8 | Tema: DaeMeHTHI 12 2 2 - 8
MAaTeMAaTHY€eCKOI0 aHAJIN3A.
Conepxxanue: [Ipeamer u ncropus
pa3BUTHS METOJIOB ONITUMHU3ALIUN
(MO). [TpuHIHUIIBI U TPUMEPHI




MOJICTTUPOBAHHS SKOHOMHUYECKUX H
TEXHUUYECKUX MPodIeM B popme
3aj1a4 ontuMu3aiuu. [locTaHOBKH
9KCTPEMAJIbHBIX 3a1a4. FpaﬂI/IeHT,
reCCHaH, JOKaIbHbIC MPHOINKECHUSI

2. 4/8 | Tema: Kiaccudukarust
ONTHMH3ALMOHHBIX 3a7a4.
ITpuMepsl ONTHMHU3AIMOHHBIX
3a[a4 B CUCTEMAX
ABTOMAaTHU3UPOBAHHOTO
IPOEKTUPOBAHHUSL.

Pa3znes 2. MeToabl 0OJHOMEpPHOM 0€3yCJI0BHOM
ONTUMM3ALMH, UCIIOJIb3yeMble I
000CHOBaHMS PUHUMAEMBIX TPOEKTHBIX
pemennii B CAIIP

46

10

30

3. 4/8 | Tema: ITocTaHOBKA 3a1a4H
0e3yCJI0BHOM ONITHMU3AIUH.
Cooeporcanue:

Knaccuueckuit Metos onpeaesieHus
OITUMAJIBHBIX 3HAYEHUHI
napameTpoB. Kiraccudukanmst
PHUOJIMKEHHBIX METOJIOB
OIITUMH3ALUH.

10

4, 4/8 | Tema: Meroanl
MOCJIe0BATEIHLHOT0 MOUCKA
Cooeporcanue:

Memoo paBHOMEPHOTO TIOKCKa,
METO/JI JUXOTOMHHU, METO/T
®uboHavyn, METO 30JI0TOTO
CEUYEHHS.

22

12

5. 4/8 | Tema: MeToabl, HCIOJIb3YOIIHE
annpoKCUMANUI0 PYHKIHH
Coneprxanue:

MeTo/1b1, UCTIONB3YIOIIHE
anmpoKCcUMAaIInio QYHKIINH,
METO/]I KBaJpaTUYHOMN
WHTEPIIOJISIINN.

14

10

Paspnen 3. MeTroabl MHOTOMEpHOi
0e3yCJI0BHOM ONITUMM3ALUH, UCII0JIb3YyeMble
AJis1 000CHOBAHMS IPMHUMAEMbIX MPOEKTHBIX
pewenuii B CAIIP

50

14

32

6. 4/8 | Tema: ITocTaHOBKa 3aHa4yu
0e3ycI0BHOW MHOTOMEPHOI
ontummzanmu. Knaccudukanus
METOJIOB PEIICHHS.

14

7. 4/8 | Tema: MeTo/1bI IEPBOTO MOPSI/IKA,
IpaJMEeHTHBIC METOIBI.
Cooepoicanue:

Kiaccuueckuii rpaiueHTHBIN

24

16




MeToal. MeToJ rpaiueHTHOTO
HaucKopeumero cnycka. Meron
HOKOOPAMHATHOIO cIycka. MeToz
lNaycca-3eiinens. Metog
COIPSKEHHBIX IPAZUEHTOB
(Dneryepa-Pusca).

4/8 | Tema: MeTobI BTOPOTO MOPSIIKA.
Cooepoicanue:

Meton HeroToHa.

12

Pasnen 4. Metroabl yCJI0BHOM ONITUMHU3ALMH,

HCII0Jb3YyEMbIEC 1JI 000CHOBaHHUS

NPUHUMAEMbIX MPOEKTHBIX pellleHuii B

CAIIP

24

12

4/8 | Tema: ITocranoBka 3amaun
YCIIOBHOM ONTHMHU3ALINY.
Cooeporcanue:

Knaccugukanus 3a1a4 ycioBHON
onTuMH3aH. METOIbI peIIeHuUs
3a/1a4 HEJIMHEHHOIO
POrPaMMHUPOBAHUS ITPU
OTpaHMYCHUAX TUIA PABCHCTB:
METO UCKIFOUEHUH, METO]T
mrpadHbIX (QYHKIHMA

12

10.

4/8 | Tema: ITonxoabl K peHICHUIO 3324
YCIIOBHOM ONTHUMH3ALIH.
Cooeporcanue:

Meroxn mHoxutenen Jlarpanxa.
VYcnosua Kyna-Takkepa.

12

Paszgen 5. 3agaua TnHEeHHOTO

npor

pamvupoBanus B CAIIP

24

12

11.

4/8 | Tema: Jluneiinoe
IPOTPaMMHUPOBaHUE.
Cooeporcanue:

[TocranoBka 3aaun, rpaduyecKkuit
METO/1 PELeHHs, CUMILJIEKC-METO/]
Jannura. JIBOHCTBEHHOCTD B
3aadax JMHEHHOTO
IPOTPaMMHUPOBAHHUSL.
TpancnoprtHas 3a1aya.

12

12.

4/8 | Tema: llenouucieHuoe
IporpaMMHUpOBaHUE.
Cooeporcanue:.

ITocTanoBka 3agaun, Meton
["omopu. I'paduuecknii
METO/1 pelIeHus 3a/1a4
LEeJTOYMCIIEHHOTO
IPOrpaMMHUPOBAHUSI.

12

Paspnen 5. MHorokpurepuaibHas
ontumusauus B CAIIP

22

14




13. | 4/8 | Tema: IlonsTHe 8 2 - - 6
MHOT'OKPUTEpPUAIIbHON
ONTUMU3ALIMH.
Cooepoicanue:
Metonbl  CBEPTKM  KPUTEPHEB.
Kpurepuu OITUMAJIBbHOCTH:
YacTHBIE, B3BEILIECHHBII
aIIUTUBHBIN,
MYJIbTUILUIMKATUBHBIH,
MAaKCUMUHHBIN, BEPOATHOCTHBIM.
14. | 4/8 | Tema: OntumanbHOCTh 110 [lapeto | 14 2 4 - 8
Coneprxanue:
MeTtoa naeaabHOU TOYKHU
15. | Uroro 180 24 48 - 108

6. OcHoBHbIE (hopMBI Y4eOHOI1 padoThI M 00pa3oBaTeIbHbIC TEXHOJOTHMH, HCII0JIb3yeMble
NMpH peajn3anuu 00pa3oBaTeJIbHOM MPOrpaMMbl

JlekuuoHHble 3aHATHUS. JIeKIus SBIETCS OCHOBHOW (hopMmoii ydeOHOI paboTHI B BY3e,
OHa sIBJIsSIETCA HanOoliee BaKHBIM CPEJICTBOM TEOPETHUECKON MOArOTOBKM oOydwarommxcs. Ha
JEKUUAX PEKOMEHJYETCs JEsTeNbHOCTh OOydaromerocs B (OopMe aKTHMBHOIO CIIyIIAaHHUS, T.€.
MPEANoJaraeTcsi BO3MOXKHOCTb 3aJaBaThb BOINPOCHl HAa YTOYHEHHE I[IOHUMAHUA TEMbl U
pPEKOMEHAYETCSl KOHCIIEKTUPOBAHNE OCHOBHBIX MOJIOXKEHHH Jiekiuu. OCHOBHAS JUAAKTHYECKas
LeJIb JIEKIUH - oOecrieueHue OpUEeHTUPOBOYHONW OCHOBBI ISl TalbHEHIIIEr0 YCBOCHUSI y4eOHOTo
MaTepuaia. JlekTopaMu aKTUBHO MCHOJIB3YIOTCS: JIEKIMS-ANUAIOr, JIEKIHUS - BU3yalu3alus,
JeKuus - npeseHTanms. Jlekius - Gecena, WK «AMAJIOr € ayIUTOpHUEN», MpeAcTaBiseT coOoil
HEINOCPEICTBEHHBII KOHTAKT IpenoaaBarens ¢ aynuropueil. Ee mpenMyIecTBo cOCTOUT B TOM,
YTO OHA MO3BOJIAET MPUBJIEKATh BHUMaHUE CllyllaTeNeil Kk Haunbosee BaXXHBIM BOIPOCAM TEMBI,
ONpEAeNATh COAEpXKaHUE W TEMIT M3J0XKEHHUS y4eOHOro maTrepuana ¢ Y4eToM OCOOEHHOCTel
ayauTopuu. Yyactue oOydaroumMxcss B JIeKIUM — Oecene oOecreuMBaeTcsi BONPOCAMU K
ayJIUTOPUH, KOTOPbIE MOT'YT OBITh KaK 3JIEMEHTAPHBIMU, TaK U MPOOIEMHBIMHU.

I'maBHOH 3amaueil KakKI0M JEKLIUU SBISIETCS PACKPBITHUE CYIIHOCTH TEMBI U aHAIIU3 €€
OCHOBHBIX TOJOXKeHUI. PekoMenayeTcsi Ha mepBOy JIEKLUMU JTOBECTH 1O BHUMAHHUS CTYJIEHTOB
CTPYKTYpY JUCLUIUIMHBI U €T0 pa3felibl, a B JaIbHENIIEM YKa3bIBaTh HA4aJO KaXKAOIro pas3zaeina
(Momynsi), cyTh M €ro 3aJauu, a, 3aKOHYMB H3JI0KEHHE, MOJABOJUTH UTOI IO ATOMY pasJieny,
4TO0OBI CBs3aTh ero co cienyroummM. ConepxaHue JEKUU onpeaessercss HacTosued pabouei
nporpaMMoil  guctuiuidHbl. g 3¢d@deKTUBHOrO NpPOBEAEHHUS  JIEKIMOHHOTO  3aHATHUS
peKoMeH1yeTcs COOJII0IaTh MOCIEI0BaTEIbHOCTh €€ OCHOBHBIX ATAIIOB!

1. bopMynUpPOBKY TE€MBI JIEKIIUH;

2. yKa3aHHME OCHOBHBIX M3y4aeMbIX Pa3/I€JIOB WJIM BOIPOCOB M MPEANOIAraéMbIX 3aTpar
BPEMEHH Ha UX U3JI0KEHUE;

3. U3II0KEHUE BBOJIHOM YaCTH;

. M3JI0’)KCHNE OCHOBHOM YaCTH JICKIUH;

. KpaTKHe€ BBIBOJIBI 10 Ka)KJIOMY U3 BOIIPOCOB;

. 3aKJIIOYEHUE;

. PEKOMEHJAIIUH JINTEPATYPHBIX UCTOYHUKOB I10 U3JIaraéMbIM BOIIPOCAM.

JlaGopaTopHble padoThl. [[UCIUIIINHBI, MO KOTOPHIM IUTAHUPYIOTCS J1a0OpaTOpHBIC
paboThl, ompenensoTcss yueOHbIMHE Tu1aHamu. JlabopaTtopHble paboThl OTHOCSATCS K OCHOBHBIM
BHJIaM yY€OHBIX 3aHATUA M COCTABIISIOT BAXKHYIO YacTh TEOPETUUECKOW M MPOPECCHOHATBHON
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NPaKTUYECKOH MOJATrOTOBKU. BBHINOJIHEHHE CTYACHTOM JIAOOPATOPHBIX PA0OT M MPAKTHYECKHX
3aHATUN HANPaBIEHO Ha!

- 000011IeHNEe, CHCTEMAaTH3allMI0, YIITyOJIeHHE, 3aKPETICHHE MTOTyYeHHbBIX TEOPETUIECKUX
3HAHUW 10 KOHKPETHBIM TeMaM IUCHMIUIMH MaTeMaTH4eCKOro M OOILIero ecTeCTBEHHO-
HAy4YHOT0, 001IeTTPOeCCUOHATLHOTO U TPO(HECCHOHATTLHOTO IUKIIOB;

- GopmupoBaHUE YMEHUN NPUMEHATH MOJyYEHHBIC 3HAHMS Ha MPAKTHKE, pean3aliio
€/IMHCTBA UHTEIJICKTYAJIbHOW U MPAKTHYECKOM eI TeIbHOCTH;

- pa3BUTHE HMHTEJUIEKTYaJIbHBIX YMEHUN y OyIyIIHUX CHEIHAIMCTOB: AHATUTUYECKHX,
IPOEKTHPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIPaOOTKY MpPH PEIICHUH MOCTaBIECHHBIX 33/a4 TaKUX MPO(EecCHOHATBHO 3HAUYMMBIX
Ka4yecTB, KaK CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTb, TBOpPYECKAas HWHHUIIMATHBA.
MeTtoauueckre pekoMeHAAlUU pa3paboTaHbl € LENbI0 €AMHOIO MOAXO0Ja K OpraHu3alud U
MPOBEICHUIO JIAOOPATOPHBIX U MPAKTUUYECKUX 3aHATUH.

JlaboparopHast paboTa — 3T0 (hopma opraHuzanuu yueOHOro mnpoiecca, Korjaa CTyIeHTbI
0 33aJaHUI0O W TOJ PYKOBOJCTBOM TIPEMOAABATEIS] CAMOCTOSTEIBHO TPOBOMAST OIIBITHI,
U3MEpEHUs, dJIeMEHTapHbIE HCCIEIO0BaHUS HAa OCHOBE CIEIHAIBHO pa3paboTaHHBIX 3a/JaHUU.
JlaboparopHass paboTa Kak BHJ Yy4eOHOTO 3aHATHS JOJDKHA TIPOBOJUTHCS B CICIHAIBHO
000py/ZIOBaHHBIX Y4eOHBIX ayAuTOpHsX. HeoOXOAUMBIMH CTPYKTYPHBIMH  3JI€MEHTaMU
nabopaTopHOM paboThl, MOMHUMO CaMOCTOSITEILHOM JESTENHHOCTH CTYJIEHTOB, SIBJISIIOTCA
WHCTPYKTaX, IPOBOJUMBIA IIpernojaBaTelieM, a TaKkKe OpraHu3anus OOCYXKIEHUS HTOTOB
BBITIOJTHEHHUS JTA0OpaTOPHOU padoTHI. JugakTiudeckue 1einu 1ad0paToOpHBIX 3aHITHIA:

- (opmupoBaHuEe yMEHUH peniaTh MPAKTUYECKUE 3aa4u IyTEeM OCTAHOBKH OIIbITA;

- OKCIIEPUMEHTAJIbHOE TIOATBEP)KICHHE HW3YYEHHBIX TEOPETHUYECKUX IMOJOKCHHH,
JKCIIEPUMEHTAIIbHAS TIPOBEpKa POPMYI, pAaCUETOB;

- HaOJTI0JIEHNE U U3YYEHUS SBJIICHUM U TIPOIIECCOB, MOMCK 3aKOHOMEPHOCTEH;

- M3y4eHHue YCTpoicTBa M paboOThl MPHUOOPOB, amNmapaToB, APYroro oOOPYIAOBaHUS, MX
UCTIBITAHHE;

- DKCIIEpUMEHTAaJIbHAs TPOBEPKA PACUETOB, (POPMYIL.

CamocrosiTenbHas pabora ¢ yueOHUKaMH, Y4€OHBIMU ITOCOOMSIMH, HAYYHOH, CIIPAaBOYHOMN
U TIONYJISpHOW JMTEpaTypod, MarepuajaMM IEpUOAMYECKHX U3AaHul U VHTepHeTa,
CTaTUCTHYECKUMH TaHHBIMHU SIBIIIeTCSl Haubosee 3(h(HEeKTUBHBIM METO/IOM TONYYCHUs 3HAHHA,
MO3BOJISIET 3HAYMTENbHO aKTHMBU3UPOBATh IPOLECC OBIAZCHUsS HH(popMaluen, crocoOCTByeT
Oosiee TIYOOKOMY YCBOCHHMIO HM3y4aeMoOro marepuaina, (QopMupyeTr y oOydaroIuxcs CBOE
OTHOILIEHHE K KOHKpeTHOW mpobieme. bosee riy0bokoMy pacKpbITHIO BOIPOCOB CIOCOOCTBYET
3HAKOMCTBO C JIOTIOJIHUTEIILHOW JIMTEPATypOH, pEKOMEHIOBAHHOM IperogaBaTelieM 10 KaxI0H
TEMe CEMHHAPCKOT0 WM MPAKTUYECKOTO 3aHATHSA, YTO IMO3BOJSAET OOYUYaIOIIMMCS MPOSIBUTH
CBOIO MHIMBUAYAJIFHOCTh B paMKaX BBICTYIUICHUS Ha JAHHBIX 3aHATHUSX, BBIIBUTH IIMPOKUHN
CIEKTp MHEHUH 10 U3y4aeMoii mpobieme.

Oo0pa3zoBartenbHble TexHOJ0ruM. [Ipu mpoBeneHnn y4eOHBIX 3aHSITHHA MO TUCHUIUINHE
UCTIONB3YIOTCSl  TPAJMIMOHHBIE W WHHOBAIMOHHBIE, B TOM 4HCIE€ HH(POPMAIMOHHBIE
o0Opa3oBaTeNbHBIC TEXHOJOTHH, BKIIOYas IPH HEOOXOAMMOCTH TPUMEHEHHE AaKTHBHBIX U
UHTEPAKTHUBHBIX METOJ0B O0YUYEHHSI.

TpaauumonHbie 00pa3zoBaTeIbHBIE TEXHOJIOTHH PEATH3YIOTCS, MPEUMYIIECTBEHHO, B
nporecce  JISKIMOHHBIX W TPAKTHYECKUX  (CEMUHAPCKUX, J1a0OpPaTOPHBIX)  3aHSATHIM.
MuHOBanmonHble 00pa30BaTeNbHBIC TEXHOJIOTHH HCIIONB3YIOTCSI B TPOIECCe ayTUTOPHBIX
3aHATUH M CaMOCTOSITEIbHOM pPabOThl CTYJEHTOB B BHJE TPUMEHEHUS aKTUBHBIX H
MHTEPAaKTUBHBIX METOM0B oOyueHus. MHQopmaroHHble 00pa3oBaTEebHBIE TEXHOJOTUU
peanu3yloTcss B MPOIEcCe MCIOIB30BAaHUS HIIEKTPOHHO-OMOIMOTEYHBIX CUCTEM, 3JIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYpPCOB M 3JIEMEHTOB DJJEKTPOHHOTO OOy4YeHHs B  AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTeNbHOM  cpene A akTHUBH3alMM  y4yeOHOro mpouecca H
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
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[IpakTUyeckue 3aHATUS MOTYT IPOBOAUTHCS B (hOpME IPYIIIOBOM TUCKYCCHH, «MO3TOBOM
aTaku», pa300opka KeHCOB, pelieHus IPAKTUYECKUX 3a/1ay, IMyOJuYHas Pe3eHTalus IPOeKTa U
ap. Ipexxae, yem nathb rpymne HHGOpPMAIUIO, BAXKHO MOATOTOBUTh YYaCTHHKOB, aKTUBU3UPOBATh
MX MEHTaJIbHBIC IIPOLECCHI, BKIIOYUTh X BHUMAHUE, Pa3BUBATh KOOIIEPALUIO U COTPYIHUYECTBO
IIPU IIPUHATUY PELICHUMN.

7. ®oHJ OLEHOYHBIX CPEICTB /sl MPOBeIeHUsI MIPOMEKYTOYHOM aTTecTaluu
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

7.1. Onucanue MIKAaJ OEHUBAHUSA CTeNeHU C()OPMHPOBAHHOCTH KOMIIETEH Uil

Komnerenuuu

3auTeHo

He 3auteno

Beicokuil ypoBEHb
OTIIUYHO)
(86-100% 6amoB)

Cpennuii ypoBeHb
XOPOIIIO)
(71-85% 6aoB)

Hu3kuil ypoBeHb
yJIOBJIETBOPHUTEIHHO)
(56-70% GastoB)

Hrxe moporoBoro
YPOBHS

(HEeyIOBJIETBOPHUTEIBHO)
(10 55% OGamnnoB)

VK-2: Cnocoben
OTIPENICIATh KPYT
3a/a4 B paMKax
MOCTaBJICHHOM LICIN
U BBIOUpAThH
OITHMAaJIbHBIE
CIIOCOOBI UX
PpeIIeHHs, UCXO IS U3
JENCTBYIOINX
MIPABOBBIX HOPM,
HAMEIOIINXCS
pecypcoB u
OrpaHUYECHUN

VK.B-2.1 B nonsom
00BEMe 3HaeT
CHOCOOBI peLIeH s
IIOCTABJICHHBIX 3aJa4
U 0OKngacMbIC
Pe3YIbTAThL; KPYT
3aj1a4 B paMKax
[IOCTaBJIEHHOM 1€,
oTpeersieT CBSA3U
MEX1y HUMHU

VYK.b-2.1 3naer
CIIOCOOBI pelIeHHUs
IIOCTABJICHHBIX 3aaa4
U OKUJaCMBbIC
pE3yIbTaThl; KPyT
3aj1a4 B paMKax
TIOCTABJICHHOM LeIH,
OTpeNeIsIeT CBA3H
MEXIy HOUMH

VK.B-2.1 B uenom
3HAET CIOCOOBI
peleHus
IIOCTABJICHHBIX 3a1a4
U OXKnJacMbIC
Pe3yNbTATHL; KPyT
3aj1a4 B paMKax
[IOCTaBJIEHHOM 1IEMH,
OTpeIeTIsieT CBSA3U
MEXK1y HUMU

VYK.b-2.1 3naer
(parmMenTapHO
CIIOCOOBI pelIeHHs
MOCTaBJICHHBIX 3aJa4
" OXXKHacMBbIC
Pe3yIbTaThL; KPyT
3a1a4 B paMKax
MIOCTABJICHHOM LEeTIH,
OTpeNeNsieT CBA3M
MEXy HUMH

VK.b-2.2 B moinnom
00BEMe ymeeT
IJIAaHUPOBATH
peanuzanuio 3a1a4 B
30HE CBOCIt
OTBETCTBEHHOCTH C
Y4E€TOM MMEIOIIHUXCSI
peCypcoB u
OrpaHUYEHUH,
JENCTBYIOIINX
MIPABOBBIX HOPM

VK.Bb-2.2 Ymeer
IUTAHUPOBATH
peanu3aiyio 3a1a4 B
30HE CBOEi
OTBETCTBEHHOCTH C
Y4E€TOM MMEIOIIHUXCSI
pecypcoB u
OrpaHUyYEHUH,
JENUCTBYIOIINX
MIPaBOBBIX HOPM

VK.B-2.2 B nenom
yMeeT IIaHUPOBAaTh
peanuzanmio 3a1a4 B
30HE CBOCH
OTBETCTBEHHOCTH C
Y4ETOM HUMEIOIIHUXCS
peCypcoB u
OTrpaHUYEHUH,
JIEHCTBYIOIINX
MIPaBOBBIX HOPM

YK.b-2.2 He ymeer
IUTAHUPOBATh
peanuzaryio 3aaa4 B
30HE CBOEH
OTBETCTBEHHOCTH C
Y4E€TOM HMEIOIIUXCS
pecypcoB u
OTpaHUyYEHUH,
JIEACTBYIOIINX
TIPaBOBBIX HOPM

VK.b-2.3 B monnom
00BEME BiIazeeT
HaBBIKAMU
MIPEACTABICHUS
pe3yIbTaToOB
MIPOEKTa, IpeIaracT
BO3MOKHOCTH UX
HCIOJIB30BAHUS
W/

COBCPUHICHCTBOBAHUS

VK.b-2.3 Bnageer
HaBBIKAMU
MpeACTaBICHUS
pe3ynbpTaToB
MPOEKTa, pejIaraeT
BO3MOKHOCTH MX
HCITOJIb30BaHUS
n/nnm
COBEPIICHCTBOBAHUS

VK.B-2.3 B nenom
BJIaJIEET HABBIKAMH
MPeICTaBICHUS
pEe3yIbTaTOB
MPOEKTa, IpeIaracT
BO3MOYKHOCTH UX
HCIOJIB30BAHUSA
"/
COBEPIIICHCTBOBAHHS

VK.b-2.3 He Bnageer
HaBLIKAMU
MIPEICTaBICHUS
pe3yabTaToB
NPOEKTa, Ipeiaract
BO3MOYKHOCTH UX
HCIIOJIb30BAHUSA
H/unn
COBEPILICHCTBOBAHHMS
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[K-2:
MIPOBOANTH
o0clieqoBanne
opraHu3anuii,
BBIBIIATH
HHPOPMALNOHHBIE
MOTPeOHOCTH
TOJIb30BaTEINEH,
(dbopmupoBath
TpeOoBaHUs K
nH}popMaMOHHON
cucreme

Crocoben

[IK-2.1. B nmosnHom
00BEMe 3HaeT
HUCXOHYIO
UHPOPMALIHIO O
3anpocax u
MOTPEOHOCTSIX
3aKa34ynKa
MIPUMEHHUTEIBHO K
UH(POPMAIMOHHOM
cHucTeMe,
JOKYMCHTUPYET
coOpaHHbIC TaHHBIC B

[IK-2.1. 3naer
HCXOIHYIO
HHPOPMALIHIO O
3ampocax u
MOTPeOHOCTSIX
3aKa3umKa
MIPUMEHHUTEIHHO K
UH(POPMAIUOHHOM
cHucTeMe,
JIOKyMEHTHUPYET
coOpaHHbIE TaHHBIE B
COOTBETCTBHH C

IIK-2.1. B nenom
3HAET UCXOAHYIO
HHPOPMALIHIO O
3ampocax "
MOTPEOHOCTSIX
3aKa34nKa
MPUMEHHUTENBHO K
nH(opManMoOHHON
CHCTEME,
JIOKyMEHTUDPYET
coOpaHHbIE JaHHBIC B
COOTBETCTBHH C

IIK-2.1. 3naer
(bparmMeHTapHO
HCXOJHYIO
HHPOPMALIHIO O
3ampocax u
MOTPeOHOCTSIX
3aKa3yuKa
OPHUMEHUTENBHO K
UH(OPMALMOHHOH
cHcTeMe,
JOKyMEHTHPYET
coOpaHHBIC TaHHBIC B

COOTBETCTBUH C periamMeHTaMmu periaMeHTaMu COOTBETCTBHH C
periaMeHTaMu OpTaHM3aINA OpTaHM3aIN persiaMeHTaMHu
OpTraHU3aIIH nHpOpPMAUN nHPOpPMALTNH OpraHU3aINN
nHpOpPMALUH “HpOpMAAN
[1K-2.2. B monHOM [IK-2.2. Ymeer [1K-2.2. B uenom IIK-2.2. He ymeer
00béMe ymeeT JIOKyMEHTHUPOBATh yMeeT JOKyMEHTHPOBATh
JOKyMEHTHUPOBATh CYIIECTBYIOIIHE JIOKYMEHTHPOBATh CYIIECTBYIOIIHE
CYIIECTBYIOIIHE Ou3HEC-TIpOLECCHI CYIIIECTBYIOIIHE OU3HEC-TIPOLIECCHI
On3HEC-TIPOLECCHI OpTaHM3aINA OU3HEC-TIPOLIECCHI OpTaHM3aINH
OpTaHM3aINN 3aKa34HKa, OpTaHM3aIN 3aKa34mKa,
3aKa34HKa, paspabaTbiBaeT 3aKa34HKa, pa3pabaTbIBacT
pa3pabaTbIBacT Moeny Onu3Hec- pa3pabatbIBacT Moeny Ou3Hec-

Mozenn On3Hec-
MIPOIICCCOB 3aKa34nKa
U aJanTupyeT Ou3Hec-

TPOIECCOB 3aKa3uhKa
U aJJaliTUPYET
OM3HEC-TIPOLIECCHI

MOJENN OU3HEC-
MPOIIECCOB 3aKa3unKa
U aJlanTupyeT OusHec-

MPOLIECCOB 3aKa34dnKa
U afianTHpyeT Ou3Hec-
HPOLIECCHI 3aKa34UKa K

IIPOLIECCHI 3aKa34YUKa K| 3aKa34UKa K MIPOIIECCHI 3aKa3UMKa K| BO3MOXKHOCTSIM
BO3MOKHOCTSIM BO3MOKHOCTSIM BO3MOKHOCTSIM UH(OPMALMOHHO
nHpopMaMOHHOH UH(OPMALMOHHOH HHPOPMALMOHHON CHCTEMBI

CHCTEMBI CHCTEMBI CHCTEMBI

[1K-2.3. B nomaOM [1K-2.3. Bnaneet I1K-2.3. B nenom I1K-2.3. He Bnageet
o00béme Braneer HaBBIKAMU BIIaJI€ET HaBBIKAMU HaBBIKAMU

HaBBIKaMU JEMOHCTpALMU 3HAHUI| JEMOHCTPALUY 3HAHWHM| JEMOHCTPALUU 3HAHUI
JEMOHCTPALMU 3HAHMH| IO OCHOBaM 0 OCHOBAaM 110 OCHOBaM

10 OCHOBaM yIpaBJICHUs yIpaBlIeHUs yIpaBJIECHUs
yIpaBJIeHUs B3aMMOOTHOIIEHUS C | B3aMMOOTHOILIEHUS C | B3aMMOOTHOILEHUS C

B3aUMOOTHOIICHHUS C
KIIMCHTaAMHU U
3aKa3uyuKaMu

KIIMCHTAaMH U
3aKa3uuKaMu

KIIMCHTAMH1 U
3aKa3ynuKaMu

KJIIMCHTAMHU U
3aKa3uuKaMu

7.2. IlepeBoa 0a1bHO-PEHTUHIOBBIX MOKA3aTe/ el OLIEHKU Ka4eCTBA NMOATr0TOBKH
00y4YalIIHUXCSl B OTMETKH TPAAUIIMOHHON CHCTeMbl OLleHUBAHUS

[Mopsanox ¢GyHKIMOHMpPOBAHMSI BHYTPEHHEW CHCTEMBl OLIEHKHM KayecTBa IOJATOTOBKHU
o0yyaromuxcst ¥ TepeBoJl OallbHO-PEUTHMHIOBBIX IIOKa3aTesneld OOydyarolMXcsi B OTMETKU
TPAAUIMOHHONW CHUCTEMBI OLICHMBAHUS INPOBOAMTBHCS B COOTBETCTBUHM ¢ mojoxeHnem KUIY
«[Tomoxenne o OANbHO-PEUTUHTOBON CUCTEME OIICHKHM 3HAHWH O00YYaloLIUXCsA», pa3MeIeHHbIM
Ha caiiTe YHuUBepcuTeTa 1o aapecy: https://kchgu.ru/inye-lokalnye-akty/

7.3. Tunosbie KOHTPOJIbHBIC BOIIPOCHI X 3a/1aHUA, HCOﬁXOZ]I/lMI)Ie IJIAA OICHUBAHUA

c¢opMHPOBAHHOCTH KOMIIETEHUMH B Mpolecce 0CBOCHUs Y4eOHOM JUCUMIIIIMHbI

7.3.1. Ilepevenp BOIIPOCOB sl 3a4eTa/IK3aMeHa

Bonpocut ona 3auema:
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https://kchgu.ru/inye-lokalnye-akty/

16.
17.
18.

19.
20.
21.
22.

23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.

49.
50.

[ToHsITHS «ONTUMU3ALUSY, «IIeNeBast PYHKIIMSI»

OcHoOBHBIE 3TaIlbl ONTUMHU3ALUU

MaremaTHueckasi IOCTaHOBKA 33/1a4K ONTUMHU3AIIUH B BUJIE LIEIEBON PYHKINH U
orpannuenuii. Knaccudukarus onTHMHU3alMOHHBIX 33124

[TocTanoBka 3a7auu 0€3yCIOBHON ONTHUMHU3ALUU

Kitaccnueckuii MeTo1 onpeeneHus: ONTUMaIbHbIX 3HAYEHUN [TapaMeTPOB
Knaccudukanus npuOiamKeHHbIX METOJOB ONTUMHU3AIUU

MeTo/1p1 TOCIEA0BATEIHLHOTO TOMCKA: PABHOMEPHOT'O TIOUCKa, JuxoToMuu, Gubdonauyu,
30JI0TOrO CEYEHUs

MeToapl, HCIIOTB3YIOIIUE AMPOKCUMAIINIO (DYHKIIMH, METOJI KBaJpaTHUYHON
WHTEPIOJIALIAN

[TocranoBka 3a1auu 0€3yCII0BHON MHOIOMEPHON ONTUMHU3ALIUN
Knaccugukarus MeTo10B pereHus

MeToabl HyJIEBOTO MOPSIAKA

Meroa 1ux0oTOMUMU.

MeTtoa 30J10TOr0 CeueHus.

Meton paBHOMEPHOr0 MOUCKa

Merton ®uboHauun

Meroas! IepBOro nopsiika

Meroz rpaaAMeHTHOrO CIyCKa

Meroz rpaAMeHTHOrO HAUCKOPEMILIETo CIycKa

Meroa MOKOOPAMHATHOIO CITYCKA.

Merton I'aycca-3eiinens

Merton conpsixk€HHBIX rpaauenToB (dnetuepa-Pusca).

Meroasl BTOpPOro nopsiaka

Meron Herorona

ITocTanoBKa 3a1a4M yCIIOBHOW ONTUMU3ALIUHI

Knaccudukanus 3anad ycioBHOW ONTUMU3AINH

Meton mHoxuTeneit Jlarpanxka

Vcenosus Kyna-Takkepa

JluneliHOe pOrpaMMHUpPOBaHKE: TOCTAHOBKA 33JauH, rpa)uuecKuil METO/ peLeHHUs,
cuMInIekc-Mero Jlanuura

IlenouncaeHHOE IPOrpaMMHUPOBAHUE

Meroz BeTBEH U I'paHHIL

Metoas! mTpadHbIX GyHKIUI

IToHsiITHE MHOTOKPHUTEPUATBHON ONTHUMH3ALUN

Mertobl CBEpTKHU KpuTeprueB. Kputepru onTUMMaaIbHOCTH: YaCTHBIE, B3BEIIEHHbBIN
aJIUTUBHBIN, MYJIbTUIIJIMKATUBHBIN, MAKCUMUHHBINA, BEPOATHOCTHBII
OnTtumansHocTs 1o Iapero

Meron uneanbHON TOYKH
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Tunoevie unousudyaivhvie 3a0anus
3aganue Nel

Tema: [locTaHoBKa 3324 JIMHEHHOTO MporpaMMupoBanus, [IpueMbl hopmanuzanuu ycaoBui
3a1a4n

B-1

TexkcTUIbHBII KOMOMHAT MPOU3BOAMT 2 BUJA TKaHU: BUI A coctouT u3 80% mepctu u 20%
CHUHTETHUYECKOT0 BOJIOKHA, BUJ B coctout u3 20% mepctu u 80% CHUHTETUKH.

TkaHb TPOU3BOAUTCS MAPTUIMH (OOTBIIMMHU PYJIOHAMH, OabuHamu). Bpems u3roroBieHus
KaXJIOTO PYJIOHA — 2 Yaca BpEMEHH TEXHOJIIOTHIECKOTO IMporecca. TeXHOIOTnIecKuii mporece
MOJKET JJIUThCS CYTKHU (24 yaca). TKalKuil CTaHOK MOYKET MEePEKI0YaThCsl ¢ IPOU3BOJICTBA
OJTHOTO BUJA TKaHU HA JAPYTOH.

Jl1s mpou3BOICTBA TKAHU BUAA A TKAaLKMM CTAHOK MCIOIB3YET 4 €/1. IUepCTIHOM Npsku U 1 en.
CHUHTCTHUYCCKHUX BOJIOKOH. I[JI?I IMPONU3BOJACTBA TKAaHU BUJA B-1 €. CHHTCTUYCCKOI'O BOJIOKHA 1
4 en. MIEPCTSAHOTO BOJIOKHA. B CyTKM CTaHOK pacxojyeT 36 elI. CHHTETUYECKOI0 BOJIOKHA U 24
/1. IMEePCTSHOTO BOJIOKHA.

Croumocts 1 pynona tkanu Buma A — $ 2000, Tkanu Buga B -$ 1000.

CKO1bKO PY/10H08 KAMHCO020 6UOA MKAHU HYHCHO 8bINYCKAMD 6 0CHb, YN O0bl 6bIPYUKA ObLIA
MAKCUMANBHOU?

B-2

HCO6XOI[I/IMO pacnpeaciIMTh IJI0IaZlb MallH MEXKIY ABYMS KYJIbTypaMU 110 CICAYIOIIUM
JaHHBIM:

KyJlIbTypa | YpOKallHOCTbH | 3aTpaTsl ena 3arpatsl (4eI0BEKO-
(u\ra) nHel Ha 1 ra)
TPaAKTOPO-CMEH (py0. 3a
Ha Ira 1)
A 10 0,1 6 2
B 15 0,24 8 10

Kpome Toro, 3aaHbl pecypchl MPOU3BOICTBA:
3emuid — He Oosee 1800 ra

3aTpaThl TpakTOpocMeH — He 6osee 300
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3aTpaThl Tpy/aa 4yeIoBeKo-AHel - He 6osee 8000

notpedHocTu B KynbType A — 10 000 ; B — 7 500 11

Kpumepuit onmumanvhocmu - mMaKcumanbHas npuodbLib OM peaniu3ayuu.
B-3

3aBoJ MPOU3BOAMT MPOLYKIIMIO IBYX BUI0B A U B, ncrnoinb3ys celpbe, 3a11ac KOTOPOTro
coctasisieT 570 1. CoriacHo IjiaHy, BBITYCK MPOAYKIIMU A JIOJDKEH COCTaBIATh He MeHee 60%
ot o0miero oobemMa Belltycka. Pacxon ceipbst Ha m3rotosienue 1 T npoaykuuu A u B cocrasisier
cootBeTcTBeHHO 10 1 70 T. crouMocTs 1 T nponykuuu A u B cooTrBeTcTBeHHO 3 M 8 THIC. pYO.

Onpedenums nian vinycka npooykyuu A u B, npu Komopom cmoumocms 8binycKa npooyKyuu
6y0em MaKcumanibHou.

BAPUAHT Bun O6beMm Hopwma pacxonana 11 | Croumocts 1T
pecypca pecypca U3JIEIHS U3JIEHS

Bun uznenmit A B A B

1 amomunuit | 570 10 70 3 8

B-4

3aBoJ MPOM3BOAMT MPOLYKIIMIO IBYX BUIOB A U B, ncnoinp3ys celpse, 3an1ac KOTOPOTo
cocraiseT 570 T. CornacHo IIaHy, BBITYCK NPOAYKIUU A JTOJDKEH COCTaBIIATh He MeHee 60%
oT o0iero oobemMa Belllycka. Pacxon ceipbst Ha u3rotosieHue 1 T npoaykuuu A u B cocrasisier
coorBercTBeHHO 10 1 70 T. croumocTs 1 T mpoaykiuu A u B cootBercTBeHHO 3 U 8 ThIC. pYO.

Onpedenumps nnan gvinycka npodykyuu A u B, npu komopom cmoumocmy 6binycka
npooyKyuu 0yoem makcumaaibHoll.

BAPUAHT Bun O6bem Hopwma pacxomana 1 1 | Croumocts IT
pecypca pecypca U3J1eus u3enus

Bun usnemui A B A B

1 MeIb 390 2 1 2 3

B-5

Xo34iicTBY TpedyeTcsi mpruoOpecTH J1Ba BUa a30THBIX yI0OpeHuil: A — aMMHauHyI0 CeNuTpy, B
— cynbdat ammonus . Y 1o0peHust Buaa A Heo0X0IuMo UMETh He Oosee 15 T, a ynoOpeHus Bua
B ue 6omnee 10 T.

Coneprkanue AeCTBYIONIEro BemecTBa s A u 11a B coorBerctBeHHO 35% 1 25 %.
OtnyckHast onToBas 1eHa ynoopenus A —53 pyo, B — 35 py0 3a ToHHY.
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X03sIIICTBO MOKET BBIJICIUTH Ha MpuoOpeTenue yaooperuit 600 pyo.

CKOMbKO MOHH Kax3c0020 6uda yooodpenuil ciedyem npuodpecmu, 4moowvt oduan macca
OelicmeyouLezo eeuiecmea 0vlia MaKkcumaibHou?

B-6

B x03s11icTBE YCTAaHOBHIIN, YTO OTKOPM XUBOTHBIX BBITOJCH TOJBKO TOT/a, KOT/Ia )KUBOTHBIE
OyayT mosryyaTh B THEBHOM palrioHe He MeHee 10 ef1. muTaTeabHOro BemecTBa A, He MeHee 16
en. BemecTBa B u He MeHee 5 ex. BemectBa C. i1 0TKOpMa )KMBOTHBIX UCIIOJIB3YIOT JIBa BUJIA
kopMa. CojeprkaHue MUTATEIBHBIX BEIIECTB B 1 KI' K&KIOTO BUIa KOpMa, a TaKkke IieHa | kr
KopMa (py0.) BETUYMHBI U3BECTHHIE M TIPUBE/ICHBI B TAOJIHIIC:

[TurarenbHble BelecTBa Kopma JlHeBHas HOpMa
I I

A 1 2 10

B 3 2 16

C 0 3 5

HEHA xopmoB 5 4

Yemanoeums, kakoe konuuecmeo kopma Kaxcoo2o euda HeodX00UMO pacxo0oeams
exceOHesHo, Ymoobl 3ampamaul HA €20 npUodpemeHue ObLIU MUHUMATLHBIMU.

B-7

Jlst mpou3BO/ICTBA CTOJIOB U IIKagoB MeOenbHas (padprka UCIOIb3yeT HE0OXOIUMbIE PECYPCHI.
HopMsi 3aTpaT pecypcoB Ha OAHO U3/eNre JAHHOTO BUA, TPUOBLIb OT pean3aiui OJHOTO
u3JIenust ¥ 001ee KOMTUYeCTBO MMEIOIINXCS PECYPCOB KaXXI0T0 BUIa MPUBECHBI B CIEAYIOIIEH
TabnuIe:

Pecypcol Hopwmsi 3atpat pecypcoB | OG1ee
Ha OJIHO M3/1eHe KOJINYECTBO
pecypcoB
CTOJ mkad

JlpeBecuHa (M°)

I Buma 0,2 0,1 40
Il Buna 0,1 0,3 60
TPYIOEMKOCTH (deJ-4ac) 1,2 1,5 3714

[TpuObLIb OT peanu3anuu OTHOTO U3ACTHUs
(py6.)
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6 8

Onpeoenumas, cKoJ1bKO cmonoe u wkaghoe hadpuxe cnedyem uzzcomosums, 4moowvl npudLLIL
om ux peanuzayuu 0vlia MAKCUMATbHOU.

B-8

Jli1st Ipou3BOJICTBA IBYX BHIIOB M3nenuid A u B ucnone3yercs TokapHoe, GppezepHoe u
nudoBagbHOE 000pynoBaHue. HopMbI 3aTpat BpeMeHH ISl KaK0T0 U3 THIIOB 000PYIOBaHHS
Ha OJIHO M3JIeJIHe JJaHHOTO BUA NIPUBEICHBI HIDKE B Tabmuie. B Hell ke yka3zaH oOmmii GoH
pabodero BpeMeHU Ka)JI0TO U3 THIIOB 000PYAOBaHHUS, a TAK)KE MPUOBLIH OT pealu3aliy OJTHOTO
U3JIeNusl.

Tun o6opynoBaHus 3arpatbl BpeMeHHu (cTaHko-4acoB) Ha | O6muii hoHx
00paboTKy OJHOTO U3JECIHS MOJIE3HOTO paboyero
BpPEMEHHU
A B obopynoBaHus (1)
dbpesepHoe 10 8 168
TOKapHOE 5 10 180
nutoBaTBHOE 6 12 144
[TpubbLb oT peanuzanuu | 14 18

onHoro m3aenus (pyo.)

Hainimu nnan ¢vinycka uzoenuit A u B , o6ecnequsaroujuit MaxcumaipbHyo npuodsliib om ux
peanuzayuu.

B-9

Ha me6enpHol (abpuke U3 cTaHAApPTHBIX JIMCTOB (haHEepbl HEOOXOIMMO BbIpe3aTh 3ar0OTOBKU
TpPeX BHJOB B KOJIMYECTBAX, COOTBETCTBEHHO paBHbIX 24, 31, 18 T, Kaxkaplil muct danepsl
MOYET OBITh pa3pe3aH Ha 3arOTOBKHU ABYMs criocobamu. KoanuecTBo moaydaeMbIxX 3aroTOBOK
IpY JaHHOM crioco0e pacKkposi MpuBeeHo B Tabnuie. B Hell ke yka3aHa BeIMYMHA OTXO/IO0B,
KOTOPBIE MOJIyYaroTCsl TP JJAHHOM CII0c00€ PacKposi OJTHOTO JIUCTa (paHepbl.

Bun 3arotoBku KonmuuecTBo 3aroToBOK (IIIT.) IPH pacKkpoe 1o
croco0y
1 2

I 2 6

I 5 4

Il 2 3

BenuunHa 0TX010B(CM") 12 16
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Onpeodenums, CKOJIbKO 1UCMO8 (hanepvl u no KaKkomy cnocody ciedyem packpoums mak,
Ymoowvl ObLI0 NONYYEHO HE MEHbULE HYHCHO20 KOJIUYECMEd 3A20M 080K NPU MUHUMATLHBIX

omxooax.

B-10

Ha 3Bepodepme MoryT BelpaiuBaTh YepHO-OYpHIX JIUCHUIL U necloB. [ obecrieueHus
HOPMAaJIbHBIX YCJIIOBUI UX BBIPAIMBAHUS UCIOIB3YIOT TP BUAa kopMoB. KonnuecTBo kopma

KaKa0ro BuJia, KOTOpoC AJOJIKHBI MMOJIY4YaThb JIMCHUIBI U IICCIbI, IIPUBCIACHO B Ta6HI/H_[e. B Heii xe

YKa3aHbl 06]]_[66 KOJIMYCCTBO KOPMa KaXXKAO0T0 BUJld, KOTOPOC MOKET OBITh HUCITOJIL30BAHO

3BepodepMoit, 1 TPUOBLIb OT peaTr3aluy OJHON IIKYPKH JHCUIIBI U TTeCHa.

Bux kopma KonngecTBo equnuL Kopma, KOTOpoe Oouee

€KEHEBHO JOJDKHBI MOyYaTh KOJINYECTBO
KopMa

aucuna necer

I 2 3 180

I 4 1 240

i 6 7 426

[TpuObuIb OT 16 12

peanu3anuy oHOM

HIKypKu ( pyo.)

Onpedenums, CKOILKO TUCUY U NECYO8 clledyem 8blpauueams Ha 36epogepme, umoonvl

npUbLLIL OM peanusayu Ux WKypox Ovlia MaKkCuMaibHOU.

3aganue No2

Tema: Penienue 3agaund JMHEHHOTO nporpaMMupOBaHuAd Fpa(I)I/I‘-ICCKI/IM METOJOM

1 2

f=3x, + 4%, — extr f =X + 5xp — extr
— X1+ X2 <3, 3X1—X2>9,

5% + 3%, <97, 2X1 + 3%, < 50,

X1+ X > 177, — X1 +4%,> 19,

x1=>0Xx,> 0 x1>0, Xo=> 0

3. 4,

f=9x; + 2x, — extr f=5x; + 3x, — extr
X1 + 4%y <53, 6X1 — 5% > 17,

X1 — X2 <3, X1 + 2Xp < 34,
X1+ 3% >71, — 4%+ X, > 17,
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x1=20X> 0

x1=20X> 0

5.
f=5xq + 7X, — extr
—3X1 + 14x, <78,

6.
f=9x; + 2x, — extr
11x; — 3x, > 24,

5X1 — 6X» < 26, Oy + 4%, <110,
X1+ 4%, > 26, —2Xy + X2 > 15,
x1=0X> 0 x1=20X>> 0

7. 8.

f=3x1 + 2X; — extr f=4x; + 3X, — extr
—4x, + 5%, <29, 2X1 — X2 >4,
Xy — X < 14, X1+ 3Xp < 37,

55Xy + 2%, > 38, — 44X, + 9% > 20,
x1= 0> 0 x1=>0X> 0

Q. 10.

f=5x; + X — extr f=x1 + X2 — extr
10x, — X, > 57, 4X1 — %o > 6,

2X1 + 3% < 53, Ox, + 8x, < 157,
6X1 —7X2 < 15, —3x1 +11x, > 16,
x1=0X> 0 x1=>0X>> 0

11. 12.

f=7x1 42X, — extr f=6x1 + X2 — extr
— X1+ X2 <3, 3Xy—X2>9,

55Xy + 3%, <97, 2X1 + 3%, < 50,
X1+ X > 77, — X1 +4%,> 19,
x1=0X> 0 x1=>0X>> 0

13. 14.

f=Xi + 77X, — extr f=x; + 9% — extr
X1 + 4%, <53, 6X1 — 5%, > 17,

X1 —X2 <3, X1+ 2Xp < 34,
X1+ 3%, > 71, —4X, + WX > 17,
X12 0,X22 0 X12 O,XzZ 0

15. 16.

f=X1 + 8%, — extr
—3xy + 14x, <78,
5X1 — 6Xp < 26,
X1+ 4%, > 26,

X12 0,X22 0

f=7X1 + Xo — extr
11x; — 3x, > 24,
Ox1 + 4%, < 110,
—2X1 + X2 > 15,
x1=20X2> 0

19




17. 18.

f=3X; + Xo — extr f=X; +3Xp — extr
— 44X, + 5%, <29, 2X1 — X9 >4,
Xy — X < 14, X1+ 3Xp < 37,

5X1 + 2X2 > 38, — 44X, + X > 20,
X12> 0,X22 0 X12> 0,X22 0

19. 20.

f= 2%, + 3x, — extr f = 8%y + 5%, — extr
10X, — X2 > 57, AX, — X2 > 6,

2X1 + 3%, < 53, 9x; + 8x, < 157,
6X1 — 7% < 15, —3x1 + 11x, > 16,
x1> 02> 0 x1> 02> 0
3apnanmne Ne3

Tema: Pentenue 3agaun TUHEHHOTO nporpaMMupoBaHugd CUMIIJICKC — METOJJOM Z[aHI_II/IFa

BapuanTel
1.—X + %<3, 2.3X1— X2 =9,
5%1 + 3%, <97, 2X1 + 3%, < 50,
X1+ % >77, —X1+4%,>19,

f=3x; + 4x, — extr.

f =X + 5%, — extr.

3.Xy + 4%, <53,

X1 —X2 <3,

X1 + 3% > 71,
f=9x; + 2X, — extr.

4. 6X,— 5%, > 17,

X1 + 2Xp < 34,

— 44X, + WX, > 17,

f = 5x; + 3X, — extr.

5.—3x1 +14x, <78,
5X; — 6Xp < 26,

X1+ 4X,> 26,

f = 5X;3 + 7X, — extr.

6. 11x; — 3x, > 24,
Ox; +4x, < 110,
—2X1 + X2 > 15,

f = 9%y + 2X, — extr.

7.—4X, + 5% <29,
Xy — X < 14,

5X; + 2Xp > 38,
f=3x; + 2X, — extr.
9.10x; — Xp > 57,
2X1 + 3%, <53,
6X1—7X2 < 15,
f=5x; + X, — extr.

8. 2X1 — X >4,

X1 + 3Xp < 37,

—4x1 + 9%, > 20,

f = 4%, + 3X, — extr.
10.4%x; — X2 > 6,

Ox; + 8%, < 157,
—3%X1 + 11x, > 16,
f=Xy + X — extr.

11, — X + X <3,
5X; + 3x2 <97,

12. 3x; X2 > 9,
2X1 + 3%2 <50,
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X1+ X > 77,
f=7x1 + 2X, — extr.

— X1 +4%,> 19,
f = 6X1 + Xo — extr.

13.X1 + 4%, <53,
X1 —X2 <3,

X1+ 3%, >71,
f=xy + 7X, — extr.

14. 6X1 —bx, > 17,
X1+ 2Xp < 34,
—4X1 + WX > 17,
f=X1 + 9 — extr.

15, — 3xy + 14x, < 78,
5X; — 6%, < 26,

X1+ 4%, > 26,

f= X1 + 8X, — extr.

16. 11x; — 3%2 > 24,
9x; + 4%, < 110,
—2X1+ X2 > 15,
f=7x1 + Xo — extr.

17. — 4%y + 5%, <29,
Xy — X2 < 14,

5Xq1 + 2Xo > 38,

f = 3xy + Xp — extr.

18. 2x1 — X2 >4,

X1 + 3% < 37,

— 44X, + 9% > 20,

f =Xy + 3X, — extr.

19. 10Xy — %2> 57,
2X1 + 3%, <53,

20. 4%X1 — X2 > 6,
%1 + 8%, < 157,

6X1 — X < 15, —3x1 +11x, > 16,
f = 2X1 + 3X, — extr. f = 8%y + 5X, — extr.
3aganmne Ned

Tema: PemieHne TpaHCHOPTHBIX 3aJa4
3amaua.

Ha Ga3b1 A1, A2, A3 TIOCTYIIHJI TOBap B KOJIMYECTBE a1, A2 U A3 €AUHUIL] (B €IMHUIIAX U3MEPEHHUS
TOBapa). ITOT TOBap HEOOXOAUMO JJOCTAaBUTh Ha MyHKTHI oTpednenus By B, Bs B4 Bs B
konuuectse by, by, b3, b, ¥ bs exuuMI, pryeM ToBap MOKET OBITH JOCTABJIEH C 000 0a3bl Ha
JT000M MyHKT MOTPEOICHHUS.

HOCTpOI/ITB IJTaH ONITUMAJIBHBIX MEPEBO30K C JFOOBIMH ABYMS METOAaMU.

BapuanTsl BEIOMpATh MO CIUCKY B KypHale

B.1
Howmep MomHocTh [otpeburenu u ux cupoc, b,
0asbl TMOCTABIIKKA, [ 2 3 4 5
a, 90 100 70 130 110
1 200 1 7 9 5 3
2 150 4 2 6 8 2
3 150 3 7 1 2 4
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B.2

Howmep MoiHocTh [otpeburenu u ux cnpoc, b;
0a3bl TMOCTABIKKA, [ 2 3 4 5
& 180 140 190 120 170
1 300 1 7 9 5 3
2 280 4 2 6 8 2
3 220 3 7 1 2 4
B.3
Howmep MomiHocTh [ToTpeburenu u ux cmpoc, b j
0a3bl TNOCTABIIMKA, [ 2 3 4 5
a 180 120 90 105 105
1 250 1 7 9 5 3
2 200 4 2 6 8 2
3 150 3 7 1 2 4
B.4
Howmep MomuocTs | [Totpebureny u ux crpoc, b;
0a3sl TMOCTABIIMKA, [ 2 3 4 5
8, 200 170 230 225 175
1 400 1 7 9 5 3
2 250 4 2 6 8 2
3 350 3 7 1 2 4
B.5
Howmep MornHocTs [otpeGurenu u ux cnpoc, b;
6a3bl MOCTaBIIUKA, [ 2 3 4 5
8, 160 70 90 80 100
1 150 1 7 9 5 3
2 200 4 2 6 8 2
3 150 3 7 1 2 4
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B.6

Howmep MoiHocTh [otpeburenu u ux cnpoc, b;
0a3bl TMOCTABIKKA, [ 2 3 4 5
4 170 120 190 140 180
1 280 1 7 9 5 3
2 300 4 2 6 8 2
3 220 3 7 1 2 4
B.7
Howmep MomiHocTh [ToTpeburenu u ux cmpoc, b j
0a3bl TNOCTABIIMKA, [ 2 3 4 5
a 180 120 90 105 105
1 150 1 7 9 5 3
2 250 4 2 6 8 2
3 200 3 7 1 2 4
B.8
Howmep MomuocTs | [Totpebureny u ux crpoc, b;
0a3sl TMOCTABIIMKA, [ 2 3 4 5
8, 300 160 220 180 140
1 250 1 7 9 5 3
2 400 4 2 6 8 2
3 350 3 7 1 2 4
B.9
Howmep MornHocTs [otpeGurenu u ux cnpoc, b;
6a3bl MOCTaBIIUKA, [ 2 3 4 5
8, 100 70 130 110 90
1 150 1 7 9 5 3
2 150 4 2 6 8 2
3 200 3 7 1 2 4
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B.10

Howmep MomHocTs [otpeburenu u ux cnpoc, b;
0a3bl TMOCTABIKKA, [ 2 3 4 5

4 190 140 180 120 170
1 280 1 7 9 5 3
2 220 4 2 6 8 2
3 300 3 7 1 2 4
B.11
Homep MorHoCTh [Torpebutenu u ux crpoc, b j
0a3el TNOCTABIIMKA, [ 2 3 4 5

a, 120 180 105 90 105
1 200 1 7 9 5 3
2 250 4 2 6 8 2
3 150 3 7 1 2 4
B.12
Howmep MomuocTs | [Totpebureny u ux crpoc, b;
0asbl IMOCTABIIIHKA,

a, 1 2 3 4 5

220 110 300 170 200

1 350 1 7 9 5 3
2 400 4 2 6 8 2
3 250 3 7 1 2 4
B.13
Howmep MouHocTsb [otpeburenu u ux cupoc, b,
0asbl TMOCTABIIKKA, [ 2 3 4 5

a, 120 110 85 195 190
1 250 1 7 9 5 3
2 250 4 2 6 8 2
3 200 3 7 1 2 4
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B.14

Homep MorHocTsb [Torpeburenu u ux cmpoc, b j
0a3bl NOCTABIIMKA, [ 2 3 4 5
8, 160 120 100 150 170
1 250 1 7 9 5 3
2 180 4 2 6 8 2
3 270 3 7 1 2 4
B.15
Howmep MoiHocTs [otpeburenu u ux cnpoc, b,
0a3bl TMOCTABILKKA, 7 2 3 4 5
4 160 160 180 220 280
1 350 1 7 9 5 3
2 300 4 2 6 8 2
3 350 3 7 1 2 4
B,16
Howmep MomuocTs | [Totpebuteny u ux crpoc, b;
0a3bl TMOCTABIIMKA, [ 2 3 4 5
a 150 170 190 210 180
1 250 1 7 9 5 3
2 350 4 2 6 8 2
3 300 3 7 1 2 4
B.17
Howmep Momuocts | [Totpebuteny u ux crpoc, b;
0asbl TMOCTABIIKKA, [ 2 3 4 5
8, 160 180 170 200 190
1 220 1 7 9 5 3
2 400 4 2 6 8 2
3 280 3 7 1 2 4
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B.18

Howmep MoiHocTh [otpeburenu u ux cnpoc, b;
0a3bl TMOCTABIIKKA, [ 2 3 4 5

a, 170 190 140 180 120
1 160 1 7 9 5 3
2 400 4 2 6 8 2
3 240 3 7 1 2 4
B.19
Howmep MoiHocTh [otpeburenu u ux cnpoc, b;
0a3bl TNOCTAaBIINKA, [ 2 3 4 5

& 190 150 240 200 220
1 300 1 7 9 5 3
2 330 4 2 6 8 2
3 370 3 7 1 2 4
B.20
Howmep MormsocTs [otpeburenu u ux cnpoc, b,
0a3bl TMOCTABIIMKA, [ 2 3 4 5

a 170 160 190 200 180
1 280 1 7 9 5 3
2 340 4 2 6 8 2
3 280 3 7 1 2 4
3amanne Ne5

Tema: JIBOiiCTBEHHBIC 3aJa4u

CocTaBUTH IBOIICTBEHHYIO 32/1a4y K TaHHOIA:
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1 2

f = 31 + 4X, — max f=X; + 5X, — min
— X1+ X2 <3, 33Xy —X2>9,

5x1 + 3%, <97, 2X1 + 3%, < 50,

X1+ X >77, —X1+4x%>19,

X12> 0, Xo> 0 X12> 0, Xo2> 0

3. 4.

f=9x; + 2X, — min f = 5x; + 3X, — max

X1+ 4%, <53, 6X1 — 5% > 17,

X1—Xp <3, X1+ 2% < 34,

X1+ 3% >71, —4X, + WX > 17,

x120,X,> 0 X120, Xo> 0

5 6.

f =5x; + 7Xo — max
- 3X1 + 14x, < 78,

f=9x; + 2X, — min
11x; — 3%, > 24,

BXy — 6% < 26, Ox; + 4x, < 110,

X1 + 4%y > 26, —2Xy + TX2 > 15,
x1>0, Xo> 0 x120, Xo=> 0

7. 8.

f=3X1 + 2X, — min f = 4%, + 3X, — max
—4x, + 5%, <29, 2X1 — X2 >4,
Xy — X2 < 14, X1 + 3Xp < 37,

5x1 + 2%, > 38, — 44X, + 9% > 20,
x1>0, Xo> 0 x12=0, Xo=> 0

9. 10.

f = 5%1 + X — max f=X; + X, — min
10X, — X2 > 57, dX1 — X2 > 6,

2X1 + 3%, < 53, 9x; + 8%, < 157,
X1 —7X2 < 15, —-3x1 +11x, > 16,
x120, %2> 0 x120,X2> 0

11. 12.

f=7x1 42X — min f = 6x;1 + X, > max
— X1+ X <3, 3X1—X2>9,

5% + 3%, <97, 2X1 + 3%, < 50,
X1+ X > 177, —X1+4x%,>19,
x1>0, Xo> 0 x1>0, Xo=> 0

13. 14,

f =X + 7% — max f =X + 9% — min
X1 +4x, <53, 6X; — 5%, > 17,

X1 — X2 <3, X1 + 2Xp < 34,
X1+ 3% >71, — 4%+ X, > 17,
X12> 0, Xo> 0 X12> 0, Xo> 0

27




15.
f =X + 8%, — min
—3Xy + 14%, <78,

16.
f=7X, + X, — max
11x1 — 3x2 > 24,

5X1 — 6Xy < 26, 9x; + 4%, < 110,
X1+ 4%, > 26, —2X1+ X2 > 15,
X12> 0, Xo> 0 X12> 0, Xo2> 0

17. 18.

f=3x; + X, > max f=x; + 3x; > min
—4x, + 5%, <29, 2X1 — X9 >4,
Xy — X < 14, X1 + 3Xp < 37,

55Xy + 2%, > 38, — 44X, + X > 20,
x120,X,> 0 X120, Xo> 0

19. 20.

f=2x; + 3X, — min f = 8x; + 5%, — max
10X1 — X2 > 57, 4%y — %2 2 6,

2X1 + 3% <53, 9x, + 8x, < 157,
6X1 — X2 < 15, —3x1 + 11X, > 16,
x1>0, Xo> 0 x120, Xo=> 0

7.3.2. TecToBbIN MaTepuaJ 1Jst JHArHOCTUKU UHIUKATOPOB OCHUBAHUA

c(hopMUPOBAHHOCTH KOMIIETEHIINIA:

7.3.3. KOHTpOJIBHLIC pa6OTBI IO OCHOBHBIM T€MaM JJIA IIPOBCPKU 3HAHUM CTYJACHTOB

Tema 1: H606XOI[I/IMHC U A0CTAaTOYHBIC YCIIOBHA 6C3VCJ'IOBHOFO IKCTpEMYMaA

Jano:

f (X) = NX*+ My?+ 2X - y + 20X +10y + 2 —>extr

3aganue:

AHAJINTUYECKU OTBICKATh 3KCTPEMYM (DYHKIIUH JIBYX NEPEMEHHBIX

(c ucrosIb30BaHKEM annapaTa HeOOXOAUMBIX U JJOCTaTOYHBIX YCIOBUM 3KkcTpemyMa). (N —

npennocneauss nudpa 3a4€tku, M — nocneasis nudpa 3a4ETKN)

Tema 2: HGO6XOZ[I/IMI>IG 1 A0CTATOYHBIC YCJIOBHA YCIOBHOI'O OKCTpEMYMA

aHo.

f (X) = NX%+ My?+ 2x - y + 20X +10y + 2 —>extr

2x+y=-1
3ananmue.

a) Pemmts 3a1auy rpaduuecku

(c uconp30BaHUEM ammapara HEOOXOIUMBIX U IOCTATOYHBIX YCIOBUM dKCTpemyMa). (N —

npennocneauss nudpa 3a4€tku, M — nocneasis nudpa 3a4ETKN)

Tema 3: UnciieHHBIE METOJIBI MOMCKA OE3YCIOBHOIO DKCTPEMYMA

2!3H02
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() =x* +x*+x+1

3aianue.

Haiitu Touky munnmyma x* ¢yakauu f (X) X Ha oTpeske [a, b] = [-1,0] ¢ Tounoctsio €=0,003 u
MUHHMaJIbHOE 3HauYeHHE fmin

1. MeTo1oM ITOJIOBUHHOTO JICJICHHS,

2. MeTooM 30JI0TOr0 CeYCHHUSI,

3. Meronom ®uboHayyy.

Tema 4: Merob! 0€3yCI0BHON MUHUMU3AMKA (YHKIIMY MHOTHX IIEPEMEHHBIX 1-ro mopsika
Hano:

f (X) = NX?*+ My?+ 2X - y + 20X +10y + 2 —extr

3agaHue:

Crnenarb Tp UTEpallMd METOI0OM I'PAJAMEHTHOIO CIYCKA U3 HAYaJIbHOM TOUKH X°=(-1,-2) B
HaIpaBJIEHUU SKCTPEMyMa

CJienaTh OIHY HTEPALMIO METO0M HAMCKOPEHIIero cnycka i3 HadansHoi Toukn X° = (-1, -2)
B HaIIPaBJIEHUU IKCTPEMyMa

CJienaTh JBE HTEPALH METOXOM CHPSKEHHBIX FPAAHENTOB 13 HadansHoi Toukn X' = (-1, -2)
B HAIIPaBIIEHUU SKCTPEMyMa

(c mcronp30BaHMEM armapaTa He0OOXOAUMBIX M IOCTATOYHBIX yCIOBUH 3kcTpemyma). (N —
npeanocieauss udpa 3auétku, M — nocieanss nudpa 3a4ETKH)

Tema 5: MeTOHBI 663VCHOBHOI>1 MHWHHUMMHU3AIIUN (bVHKUI/H/I MHOI'UX IMEPEMECHHBIX 2-T0 IIopsaKa
Jano:

f (X) = NX%+ My?+ 2x - y + 20x +10y + 2 —>extr

3amanue.

AHAJINTUYECKU OTBICKATh 3KCTPEMYM (DYHKIIUH JIBYX IEPEMEHHBIX

Crenarb Tpu UTEpallMd METOJOM I'PAAMEHTHOIO CIIYCKA U3 HAYaJIbHOU TOUKH X°=(-1,-2)B
HaIpaBJICHUU SKCTPEMyMa

Crenarb oHYy UTEpALMIO0 METOA0M HAUCKOPEHIIero CIycKa U3 Ha4aJbHOW TOUYKH X°= (-1, -2)
B HAIIPaBJIEHUH SKCTPEMyMa

Crenatp ABE UTEpPALIMU METOA0M CIPSI’KEHHBIX I'PAJAHEHTOB U3 HAYaJIbHOM TOYKH X%= (-1,-2)
B HaIIPaBJIEHUU SKCTPEMyMa

Cnenars oaHy utepanuto MmeroaomM Hb0TOHA U3 HAYAIIBHON TOYKH

X°=(0,0) B HaIpaBJIEHUU SKCTpEMyMa

(c ucrosb30BaHKEM amnmnapaTa HeOOXOAUMBIX U JOCTATOYHBIX YCIOBUM skcTpemyma). (N —
npeanocueasst uudpa 3a4étku, M — nocienHss uudpa 3a4€TKm)
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8.IlepeyeHb OCHOBHOI U JONOJHUTEILHON Y4eOHOI JIUTEpaTypbl, HEOOXOAUMOM 1JIA
OCBOEHMS IMCHUIJIMHBI (MOXYJIs1)

8.1. OcHoBHas JquTepaTypa:

1. Anekcees, B. M. Coopuuk 3agau no ontumuszanmu. Teopus. IIpumepsl. 3amgaun: ydeOHOE
nocobue / B. M. Anekcees, D. M. l'aneeB, B. M. Tuxomupos. - 3-¢ u3z., ucnp. - Mocksa:
OUBMATIJIMT, 2011. - 256 c. - ISBN  978-5-9221-0992-5. - URL:
https://znanium.ru/read?id=168096

— PexxuM nocryna: o noanucke.- TeKCT: 3JIeKTpOHHBIN.

2. CaBmwxkoB, O. A. IlpakTukym 1o MeTojaMm oNTUMHU3anuu: ydebHoe mocodbue / O. A.
CnBmwxkoB. - MockBa: By3osckuii yueOnuk: MTHOPA-M, 2020. - 231 c. - ISBN 978-5-9558-
0372-2. - URL.: https://znanium.com/catalog/product/1036460 — Pexxum ocTyma: mo moAnucKe.-
TekcT: 31eKTPOHHBIN.

3. babensimes, C. B. Meronsl ontumu3anuu : yaeoHoe mocodue / C. B. babensmmes, E. H.
Martepos. - XKeneznoropck : Cubupckas noxxkapHo-cracatensnas akagemus ['TIC MUC Poccun,
2019. - 134 c. - URL: https://znanium.com/catalog/product/1082159 — Pexum mpoctyna: 1o
noAnucke.- TeKcT: 3IeKTPOHHBIN.

4. IlanteneeB, A. B. Metonsl ontummzanuu. [Ipaktudeckuit Kypc: ydeOHOe mocoOue ¢
MynsTUMeana conpoBoxkaeHuem / A. B. Ilantenees, T. A. JleroBa. - Mocksa : Jloroc, 2020. -
424 c: un. - ISBN 978-5-98704-540-4. - URL.: https://znanium.ru/read?id=367449 — Pexum
JOCTyTA: 1O MOAMUCKE.- TeKCT: AIeKTPOHHBIM.

8.2. JlonosinuTeIbHAS JIMTEPATypa:

1. Kpyrukos, B. H. 3anaun no ontumuzauuu: Teopusi, IpUMephl U 3a1auu: yueOHoe mocodue /
B. H. Kpyruxos, E. C. YUepHosa; KemepoBckuii rocy1apcTBEHHbIN yHHUBEpPCUTET. - KeMepoBo:
KemI'V, 2018. - 112 ¢. - ISBN 978-5-8353-2397-5. - URL.: https://e.lanbook.com/book/134330

- PexxuM noctyna: 11 aBTOpU3. MOJIb30BATENEH.- TEKCT: 2JIEKTPOHHBIM.

2. B.A. T'openuk VccnenoBanue onepanuii © METObI ONTUMHU3AINHN: YISOHUK JIJIS CTY/I.
yupexJeHul Beicil. nef. npod. O6pazosanusi,- M.: M3garenbckuit HeHTp «Akaaemus», 2013.-
272 c.

9. TpeGoBanus K YCJIOBHSIM peau3anuu padouyeid nporpaMmMbl TUCHHILTHHBI (MOIYJIs1)

9.1. Ob1ecucreMHble TpedGOBaHUSA

DyiekTpoHHAs HH(OPMAILIMOHHO-00pa3oBaTebHas cpera ®PT'bOY BO «KUI'Y»

Kaxnplii  oOywaromuiics B TedeHHe Bcero mepuoga oOyueHHs — oOecreyeH
HHIUWBHUYaJIbHBIM HCOTpaHNYCHHBIM JOCTYIIOM K BJ'IGKTpOHHOI\/’I I/IH(i)OpMaHI/IOHHO'
obpazoarenbHol cpeae (DNOC) YauBepcuteTa u3 1000 TOUKH, B KOTOPOH UMEETCS TOCTYII K
WH(pOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW  ceTh  «VHTepHeT», Kak Ha  TEPPUTOPUHU
YHuBEpCHUTETA, TaK U BHE €€.

Oyukuuonupopanne OUMOC  obecrieynBaeTcsi  COOTBETCTBYIOLIIMMHU  CPEICTBaAMHU
MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTMH U  KBanM(pUKanueld paOOTHUKOB, €€
WUCTIONB3YIOMMX U noaaepxkuBatromiux.  DynkiuonupoBanne OMOC  cooTBETCTBYET
3aKoHoAarenbCTBy Pocculickon denepanuu.

Anpec odurmansHOro caiita yaupepcurera: http://kchgu.ru.
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https://znanium.com/catalog/product/1082159
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https://e.lanbook.com/book/134330
http://kchgu.ru/

Anpec pasmerenus DMOC ®PI'BOY BO «KUI'Vy»: https://do.kchgu.ru.

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEeMbI (3JIEKTPOHHbIE OUOJIHOTEKH)

Y4eOHBbII roja

HaumenoBanue AOKYMEHTA C YKa3aHUEM

Cpok aeiicTBust

PEKBH3UTOB JAOKYMEHTAa
2025-2026 DNeKTpOHHO-0MOIHOTeYHAS cucrema 000
yueGusii ron | YN or 14.05.2025 .
Jorosop Ne 249 36¢ ot 14.05.2025 r. 10 14.05.2026 1.
DJIeKTPOHHBIN ajapec: hitps://znanium.com
2025-2026 DneKTpoHHO-OMOIMoTeyHass cuctema  «JIaHby. or 11.02.2025 1.
yueGHsii rox Horosop Ne 10 ot 11.02.2025 1.
DnekTpoHHbIH axpec: https://e.lanbook.com A0 11.02.2026r.
2025-2026 DOnexkTpoHHO-OuMbnuoreyHass  cuctema  KUI'Y.

[Tonoxxenue 060 Db yTBepkI€HO YUEHBIM COBETOM

yaebHEIi roz oT 30.09.2015r. IIpoTokomn Ne 1. Beccpoubiii
DnexTpoHHbId aapec: http://lib.kchqu.ru
2025-2026 HanmonanwsHnas anekrponnas 6ubnuoreka (HOB).
Y4eOHBIN TOJT Horosop Nel01/H2b/1391-m ot 22.02.2023 1. beccpounsbiii
DiekTpoHHBIH aapec: http://rusneb.ru
2025-2026 Hayunas AIIEKTPOHHAS o6ubnnoreka
«ELIBRARY.RU». JIuneH3noHHOE COTJalieHue
YICOHBIH TOL | N0 15646 o1 21.10.2016 T, Beccpouriii
DrexkTpoHHbI aapec: http://elibrary.ru
2025-2026 OnexTponHsIii pecypc Polpred.com O630p CMU.
y4eOHBIi oA Cornamenue. becruiatso. beccpounslii

OnekTpoHHBIN anpec: http://polpred.com

porpaMMe.

SauaTus IMpOBOAATCA B y‘-IC6HBIX AyAUTOpUAX, MPECAHAZHAYCHHBIX JIA IIPOBCIACHUA
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9.2. MaTepua/IbHO-TeXHUYECKOE U Y4eOHO-MeToAnYecKoe odecrneyeHue JuCIUITHHbI

3aHATUNA JIEKUMOHHOTO U MPAKTUYECKOrOo THIA, KYPCOBOTO MPOEKTHPOBAHMS (BBITOJIHEHUS
KypCOBBIX pPa0O0T), TPYNNOBBIX W WHAUBUAYAIbHBIX KOHCYJIBTAI[Mi, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTAllMM B COOTBETCTBUHU C pAaCHHCaHUEM 3aHATUA MO 00pa3oBaTeIbHOU
C omnucaHueM OCHAIIEHHOCTH AayJUTOPUA MOKHO O3HAKOMHUTHCS Ha caiTe



https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/

YHUBEPCUTETa, B pasleie MaTepUalbHO-TEXHUYECKOTO O0ECIeUYeHHss W  OCHANICHHOCTH
obpasoBaTenpHOro mpoliecca 1o aapecy: https://kchgu.ru/sveden/objects/

9.3. HeoOXxoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IPOrPAMMHOI0 o0ecneveHust

—  MicrosoftWindows (JIutienzust Ne 60290784), 6eccpounasi;

—  MicrosoftOffice (JIunensus Ne 60127446), 6eccpounasi;

— ABBY FineReader (muuensus Ne FCRP-1100-1002-3937), 6eccpounast;

— CalculateLinux (Buecén B EPPII Ilpukazom Mwunkomcsizu Ne665 ot 30.11.2018-
2020), 6eccpounasi;

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas;

— Kaspersky Endpoint Security (Jlumensuss Ne 280E-210210-093403-420-2061), c
25.01.2023 r. mo 03.03.2025 r.;

— Kaspersky Endpoint Security. Jorosop Ne0379400000325000001/1 ot 28.02.2025 r.
Cpoxk aerictBus auuensuu ¢ 27.02.2025 r. mo 07.03.2027 r.

9.4. CoBpeMeHHbIe npodeccHOHAIbHBIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

1. ®denepanbublii nopran «Poccuiickoe oOpazoBanuey - https://edu.ru/documents/

2. Enmunas komnekuust mudpoBeix oOpa3oBaTenbHbIX pecypcoB (ExmHas kosmexims
LIOP) — http://school-collection.edu.ru/

3. ba3el qaHHBIX Scopus H3IaTeNnbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. [Topran ®enepanbHBIX TOCYIapCTBEHHBIX O0Pa30BATENBHBIX CTaHIAPTOB BBHICIIETO
obpasoBanus - http://fgosvo.ru.

S. ®denepanbHblil LeHTp HH(OpMaMOHHO-00pa3oBaTenbHbBIX pecypcoB (PLIMOP) —
http://edu.ru.

6. Enmunas komnekumst mudpoBeix oOpa3oBaTenbHBIX pecypcoB (Exnmbas xommexius
LIOP) — http://school-collection.edu.ru.

7. Nudopmannonnas cucrema «EIMHOE OKHO JOCTyNa K 00Opa3oBaTelIbHBIM Pecypcamy»

(UC «Enunoe okno») — http://window/edu.ru.

10. Oco0eHHOCTH OpraHU3alUuU 00Pa30BATEIBLHOIO MpPoLEecca AJIA
JIMI] ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10POBbA

B ®I'bOY BO «KapauaeBo-UepkecCkuil rocy1apCTBEHHbI YHUBEPCUTET UMEHH Y.Jl.
AnueBa» CO37aHbl YCIOBMS JUIsl IOJYYEHMs BBICIIEr0 00pa3oBaHMsA IO 00pa30BATENIbHBIM
porpaMMaM 00y4aroluXcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3).

CrnenuanbHble yCIOBHS JUIs ToydeHus obpaszoBanusi mo OIIBO oGywarommmucs c
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 30POBBSI OmpejelieHbl «IlookeHrneM 00 00YYEHUH JIUIL C
OB3 ¢ KUI'V», pa3MenieHHBIM Ha caiiTe YHUBepcuTeTa o aapecy: http://kchgu.ru.

11. JIucT perucTrpanuu u3MeHEHU

B paGoueii nporpamme BHECEHBI CIEAYIOMINE U3MEHEHUS:

JlaTa 1 HOMep NPOTOKO.JIa JlaTta u Homep
H3menenne Y4€HOro coBeTa NIPOTOKO0JIa YYEHOI 0
(dakynbTeTa/ HHCTHTYTA, HA | CcOBeTa YHMBEPCHTETA,
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http://school-collection.edu.ru/
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http://еdu.ru/
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http://kchgu.ru/

KOTOPOM ObLIH
paccMOTpPeHbI BOIPOCHI 0
He00X0AMMOCTH BHECEHHUS

n3menennii B OIIBO

HA KOTOPOM OBLIN

YTBEp:KIeHbI
n3Mmenenns B OIIBO
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