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ComnacoBan PYKOBOJIUTEIb HAPABICHHOCTH B.B. I'punenko
(mpodusist) mporpamMmsI

r. PyGrioBck



1. [Ilepeyenbr IUIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHUs] 1O JUCHHILIUHE,
COOTHECEHHBIX € IUIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHSI 00pa30BaTeIbHOM

NnmporpamMmal
Kon B pe3yabTate H3yyeHHsl JMCHHMIIMHBI 00yYalonuecs 10/KHbI:
KOMIIeTeHIINH
u3 YII u aran Conepawanne
e KOMIeTeHIIuN 3HATh yMeThb BJIa/IeTh
¢opmupoBanus
CHOCOOHOCTD IPUMEHSTH
CHOCOOBI palMoHAILHOTO
HCIIONB30BaHUS
HEOOXOIUMBIX BHUIIOB Teopermaeckne
DPECYPCOB B OCHOBBI METOJIOB
MAaIIMHOCTPOUTEIBHBIX OTITMH3ATRAH.,
IIPOMU3BOJCTBAX, BEIOMPATh Kaccugurammo sanas
OCHOBHbIC I ONTUMH3AIHH.
BCIIOMOIATCIIEHBIC OCHOBHBIE QITOPUTMBI
MaTepHaTEL TS 1 METOJIbI PEIICHNUS
HU3TOTOBJICHUSA UX I/ISI[GJ‘II/IfI, OMTHMAJIBHBIX 3a/ad HpaKTI/I‘IeCKI/IMI/I
CT0COGHI peansaun PazpabareiBate | Pa3pabareiBath HABBIKAMH DCIICHHS!
MaTeMaTu4ecKue MaTeMaTu4ecKue
IK-1 OCHOBHbIX MOJIEIH EJEBBIX MOJEIH LENEBBIX OITHMHSAUHORHBIX
TEXHOJIOTHYECKUX . . 3a[a4, B TOM YHCIIE C
nporieccos, byHKIMN 1 cHeTeM GbyHKIMH 1 CHCTEM N
AHAHTHYCCKHE I OrpaHHeHHH OrpaHHeHm KOMITBIOTEPHOH
JHCIIHHbIE METOMBI MPH penraemMoit 3agaan pemraeMoit 3a1a4an TOXHUKIL
pa3paboTke ux
MaTeMaTu4ecKuX MOJeNeH, IpaxTaaeciumm
a Taxke COBpEeMEHHBIE HABbIKAMMU pCUICHUA
METOJIBI Pa3spaGOTKE ONTHMHU3AIIMOHHBIX
MATIOOTXOHBIX, 3aJa4, B TOM YHCIIE C
9HeprocoOeperarImmx u HCIIOJIE30BAHICM
9KOJIOTMYECKH YHCTBIX KOMIIPFOTCPHOU
MAaIIMHOCTPOUTEIBHBIX TeXHHKH
TEXHOJIOTHH
IIK-16 CHOCOOHOCTH OCBaMBaTh
Ha IIPAKTHKE N Teopetmueckue PazpabarreiBars [IpakTnueckumu
COBCPIICHCTBOBATh OCHOBBI METO/IOB MaTeMaTU4eCKue HAaBBIKAMU PELICHU
TEXHOIOTNH, CHCTCMBL 1 ONTUMHU3ALUH. MOZEJIA LEJEBBIX ONTUMH3ALUOHHBIX
CpeAcTBa Krnaccudukauuto 3anay | GpyHkumii u cucrem 3a[a4, B TOM YHCIIE C
MalInHOCTPOUTEILHBIX ONTHUMHU3ALMH. OTpaHUYEHUI HCIOJIb30BaHUEM
HPOU3BOACTB, yIACTBOBATE | (JCHOBHBIC AITOPUTMBI | PELIaeMOU 3aJaun KOMIIBIOTEPHOI
B paspaboTKe 1 BHCIAPCHUMN | i MeTOABI peLICHHS TEXHUKHU
ONTUMAJILHBIX TEXHOJIOTUH | onryManbHbIX 33029
U3rOTOBJICHUS
MAaIIHHOCTPOUTEIHHBIX
W3/IENNH, BBIOTHATD
MEpPOTPHUSATHS IO BEIOOPY
1 3¢ deKTUBHOMY
HCIOJIb30BaHHIO
MaTepuasos,
00opymoBaHus,
WHCTPYMEHTOB,
TEXHOJIOTM4ECKOI
OCHACTKH, CPEICTB
JINarHOCTHKH,
aBTOMaTHU3alnHy,
AITOPUTMOB U ITPOTPAMM
BBIOOpA U PacuyeToB
apaMeTpoB




TEXHOJIOTHYECKUX
MIPOIIECCOB IJIST UX
pea3aIim

CIIOCOOHOCTH y4acTBOBATh

B IIOCTAHOBKe Lenel BriOpats BUA IIpakTrueckumu

npoeKTa (porpaMMeL), 9KCTIEPUMEHTA IS HaBBIKAaMHU

€r0 337124 PH 33TAHHBIX pa3paboTku 3 MTOCTPOEHUS

KPUTEPHSX, TIENERBIX Teopernueckue MaTeMaTH9IeCcKOi MaTeMaTHIeCKHX

(byHKIIIX, OrpanmueHusX, | CCHOBB METONOB MoOzEeNN 00BEeKTa MOJIENeH MPoIeccoB U
s | romSmeemmpony | TR | e e

B3aNMOCBSI3EH, .

ompeieNeHIn CTaTHUCTHYCCKOHU TIJTAaHUPOBAHUA X IpOU3BOACTB B TOM

HpHOPHTETOR pelieHHs 00paboTKH IKCIIEPUMEHTA U YKCIIC U C

387124 C y4eTOM MpaBoBkix, | 2XCTIEPMMEHTaTBHBIX TIPOBOUTH HCTIONb30BAHACM

HDABCTREHHEIX ACTIEKTOR JTAaHHBIX MaTeMaTHIECKYTO KOMITBIOTEPHOH

IPOGECCHORATBHOI 00paboTKy TEXHUKH U

HeATEIBHOCTH 9KCTIEPUMEHTAIBHBIX | HMPUKJIAJHBIX

JaHHBIX nporpamm g OBM

CHOCOOHOCTD Y4acTBOBATh

B OpraHu3aiuu padoThl

MaJIbIX KOJIZICKTUBOB

HCIOJIHUTEIICH,

IUTAHUPOBATh JTAHHBIC

paboThl, a Takxke paboTty

nepcoHaina u GpoHI0B

OIIaThl TPy, IPUHUMATH

yIpaBJIEHYECKUE PELICHHS

Ha OCHOBE YKOHOMHYECKUX

pacyeToB, B OpraHu3alu

pabot mo o0cIIen0BaHUIO U

PEHHKUHUPHHTY OM3HEC- HpeHCTaBMH’V

IIPOLIECCOB MHOTI'O3TaITHbIN

MAaIIMHOCTPOUTEIEHBIX Tporece B BiAC

NIpePHSTHIL, AHATH3Y Teopernueckue ceTeBoro rpada. [IpakTnueckumu
K-7 3aTpar Ha oGeCTIeueHHe OCHOBBI CETEBOTO Hasnauars § HaBBIKAMH PEICHUS

TpeGyeMoro KauecTsa TUTAHUPOBAHUS U WCTIOJTHUTENCH st 3aj1a4 CEeTEBOTO

TIPOYKIIHH, PE3y/IETATOR YIIpaBJIECHUS peanu3zanuu padoT B | IUIAHUPOBAHUS U

NeATCNBHOCTH MPOLIECCAMHU. rpade U olleHHBaTh yIIpaBJIEHUSL.

[IPOH3BOJICTBEHHBIX BpPEMEHHBIE 3aTPaThI

noJipa3ieeHUH, Ha peansaliio

pa3paboTKe OrepaTHBHBIX paGor

IUTaHOB MX paboThI, B

BBITTOJTHEHUH

OpTraHU3aIMOHHO-

IIJIAHOBBIX pacy€TOB 110

CO3JJaHUIO

(peopranmu3anun)

IIPOM3BOJICTBEHHBIX

Y4acTKOB

MAIIMHOCTPOUTEIIbHBIX

IIPOM3BOJICTB
I1K-9 CIOCOOHOCTH

paspabarbIBath Teopetuueckue PazpabarsiBath [IpaxkTuyeckumu

JOKyMEHTalmIo (TpadyKM, | ocHOBBHI MOMCKA MaTeMaTU4eCKUe HAaBBIKAMU PELICHU

HHCTPYKIIHH, CMCTHI, ONTUMAJIbHBIX MOJZIENH LIENEBBIX 3az1a4

IIAHEL, 3aJBKH Ha pelieHui (byHKUMH 1 cuCcTeM MHOTOKPUTEPHUAIILHOMN

Marcpuaisl, CpEACTBEA U (KOMIIPOMHCCHBIX) OTpaHHYECHUH ONITHMH3ALINH,

CHCTEMHL MHOTOLIEJIEBBIX 33/1a4, | pelIacMoi 3a1adu JMHAMUYIECKOH

TEXHOIOTHIECKOTO a TaKXKe ONTHMAaJIbHBIX ONTHUMU3AIAN

OCHAIIECHUSA 3a1a4 ¢

MAaIIMHOCTPOUTENIBHBIX HECTALMOHAPHBIMH




MIPOU3BOJCTB) OTYETHOCTH
0 YCTaHOBJICHHBIM
(dbopmam, JTOKyMEHTAIHUIO,
perIaMeHTUPYIOLIYIO
Ka4eCTBO BBIITyCKaeMO#
MPOIYKIIMH, & TAKXKE
HaXOOUThb KOMHpOMI/ICC
MEXIY pa3aIuYHbIMA
TpeOOBaHUAMHI
(cTommoCTH, Ka4ecTBa,
0€30MacHOCTH 1 CPOKOB
HCIIOTHEHUs) KaK Mpu
KpPaTKOCPOYHOM, TaK W MPU
JTOIITOCPOYHOM
IUIAHUPOBAHUHU

napameTpamu

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

JIUCIUTIINHBI (npakTHkn), | Maremarika, CHCTEMbl HMHTALLOHHOTO
TIpe/IeCcTBYIONINE M3YUEHHIO MozaenupoBanus, Ousuka

JTACIUTIINHEI, pe3yabTaThl

OCBOCHHSI KOTOPBIX HEOOXOIUMBbI

TS OCBOEHHUSA JAHHOU

JIACIIATIIINHEIL.

Jucrurummael - (MIpakTUKK),  Juist | OCHOBBI CHCTEM aBTOMATH3HPOBAHHOIO MPOCKTUPOBAHUS,
KOTOPBIX ~ PE3y/IbTaThl OCBOCHUS OcHOBbl  Teopuu  HajaexHOCTH, [IpoexTupoBaHue
ol e Gayr | ST Sered stounicanrs spmien
HEOOXOIMMEI, KaK  BXOJIHBIC yTIpaBIICHMs

3HaHUA, YMCHHUA W BIAJACHUA JIA
HUX U3YUCHUA.

3. O0beM IMCHHUILJINHBI

B 3QYE€THBLIX C€AUMHHUIAX C¢ YKas3aHueM KOJHIECTBA

aKajeMNU4eCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4alonierocsi ¢
npenogasaresieM (1o BUAaM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEILHYIO padoTy

odyuarouierocsi

OO6muit 00beM TUCHMIUIMHBI B 3.€. /9ac: 2 / 72
dopma MPOMEKYTOUHOM aTTecTaluu: IK3aMeH

Bujbl 3aHATHIA, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOM
a0oThI
®opma P
Jladopatopusbie | IIpakTnyeckue CamocTosiTeJIbHA o0yuaronerocs ¢
00y4eHust Jlekuun
padoThI 3aHATHA s1 padoTa npenojgasareiaeM
(uac)
3a04yHas 2 8 0 62 12

4. CoaepxxaHue IMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pasgejiam) ¢
yKa3aHMeM OTBEJeHHOr0 Ha HUX KOJIUYECTBA aKaJeMUYeCKMX YacOB M BH/IOB

Y4eOHBbIX 3aHATHH
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dopma obyueHusa: 3ao0uHan
Cemecmp: 7

JlekKuMOHHbIE 3aHATHA (24.)
2. Maremaruyeckoe MoAeJMpPOBaHMe B oONTHUMH3aluU. YHCIeHHbIE MeTOIbI
pelieHusi 3aaa4 ogHoMmepHoii ontumuzaunm(14.)[1,2,3,4,5,6] AHanuTHUECKHE H
YUCJICHHBIE METO/IbI PU pa3pabOTKe MAaTEMATUUYECKUX MOJIENIE MAITMHOCTPOUTEIbHBIX
NPOU3BOJCTB, A TAaKK€ COBPEMEHHBIE METOIbl Pa3pabOTKU  MaJOOTXOJHBIX,
AHEprocOeperarmmux M SKOJIOTMYECKH YHCTBIX MAIIUHOCTPOUTEIbHBIX TEXHOJOTHM,
Ipy OPOBEAECHUU padOT MO OOCHEAOBAHMIO W PEUHKUHUPHHTY OM3HEC-TPOIIECCOB
MAIIMHOCTPOUTEIIbHBIX pEeANPUITUH.
[locraHoBka 1enei, 3ajady TpPU  3aJaHHBIX KPUTEPHUAX, IEIEBBIX (QYHKIUIX,
OTpaHUYCHMIX, pa3paboTKa CTPYKTypbl HX B3auMocBszedl. OmpenerneHue TpaHMI]
oObekTa onTuMu3anuu. Beibop  ympaBiasieMblx —nepeMeHHbX.  OmnpeneneHue
OTpaHUYCHH Ha yIpaBiIsieMble TEpEMEHHbIC. BBIOOp UYHCIOBOTO  KpUTEpHs
ONTUMHU3ALUH. dopmynupoOBKa Maremartnyeckou 3a7a4u1 ONITUMHU3ALUH.
Nudopmarmonnoe obecrieueHue MaTeMaTU4eCKon MOJIEIIH.
Knaccudukamus ontumusupyemsix  ¢GyHkiui. [Ipsmbpie  MeTOmbl  ONTHMH3AIUU
(Metonsl: mepebopa, Mopa3psAIHOrO MOUCKA, UCKITIOUEHUS OTPE3KOB, Mapaboi). MeTossl
MCIIOB3YIOIINE MPOU3BOHbIE GYyHKIMK (cpeaHel Touku, xopa, HetoToHa, KyOuueckoi
anmpoxkcuMaiinu ). Metoabpl MUHUMU3AIUd MHOTOMOJQIBHBIX (DYHKITUIH
2. Metoabl 0e3yc/IOBHOW MHUHUMM3alUM (GYyHKUMHA MHOIMX IepeMeHHBbIX.
MHoromepHass  ONTHMMHU3ALUA NPHM  HAJIWYUM  OrpaHudeHui. JIuHenHoe
nporpamMupoBanue. UYUuciaeHHble MeTOAbl PpelIeHUus 3a1a4 HeJNHEeHHOro
nporpamMmupoBanusi. MeToabl pemieHUusi JMCKPETHBIX 3aJa4 ONTHMHU3ALMHU
{1exuus ¢ pa3doopoM KOHKpeTHbIX cutyammii} (14.)[1,2,3,4,5,6] OOGure NpUHIKUIIBI
n-mMepHoM ontumuzanuu. lIpsimbie MeToAbl O€3yCIOBHOW MHHUMHU3AIMHA  (T10
MPaBUILHOMY CUMILIEKCY, TI0 1e(OPMUPYEMOMY CUMIUIEKCY, TOKOOPJAMHATHOTO CITyCKa,
Xyka-J[>)kuBca, CIy4ailHOrO TOWCKAa, COMNPSDKEHHBIX — HalpaBleHuil). MeTossl
ONTUMU3AIMN, WCHOJB3YIONNE MPOU3BOAHBIE (PYHKIHK (TPaJMEHTHOTO CITyCKa,
HANCKOPEMIIEro CIyCKa, CONMPSDKEHHBIX TpaJueHTOB, HbIOTOHA, KBa3MHBIOTOHOBCKHUE
METO/IBI).

Pa3pabotka 151 BHEAPEHUE ONTHUMAaJIbHBIX TEXHOJIOTHUI W3TOTOBJICHUS
MaIlMHOCTPOUTENbHBIX U3JIEJIUN, aJlrOpuTMOB W TMIpOrpaMM BBIOOpa W pPacueToB
MapaMeTpoB TEXHOJOTUYECKUX IIPOLIECCOB TUISL 170:¢ peanu3anuu.

ITocranoBka 3aJlad MaTCMAaTUYCCKOIO IMpOrpaMMHUPOBAHN. KpI/ITCpI/II/I OIITUMAJIBHOCTH
B 3aa4aX MAaTCMATUYCCKOI'O IMPpOrpaMMHPOBAHUA. Haxomz:eHHe KOMITpOMHCCAa MCKIY
Pa3’ INIHbIMHU Tpe6OBaHI/ISIMI/I (CTOI/IMOCTI/I, Ka4yCCTBa, 0e30macHOCTH U CPOKOB

UCIIOTHEHUs ). MeTo b pelIeHus 3aja4 JIMHEUHOTO IPOrpaMMHUPOBAHHUS.
JIBOWICTBEHHOCTH B JIMHENHOM [IPpOrpaMMHUPOBAHUM.

3agaun  IpOOHO-TMHEMHOT0 M KBAJAPAaTHYHOIO TMPOrpaMMHUpOBaHUs. | paJaueHTHBIC
METO/BbI. MeTtonsl MMOCJIEIOBATEIILHOMN 0e3yCIIOBHOM ONTUMHU3ALIUU.

Meroasl orceueHuid. Meton BetBe W rpaHul. JIMCKpEeTHOE JMHAMHYECKOE
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MPOTrPaMMHUPOBAHHE

JlaGopaTopubie pa6oThI (84.)
1. MaremaTnuyeckasi IOCTAHOBKA 3a/1a4 ONTUMHU3AIUU {TBOpYECKoOe 3a1aHue} (24.)
[1,2,3,4,5,6] [locTaHOBKA 33a/1a4 ONTUMHU3ALMU C UCIIOJB30BAHUEM PEAIBHBIX CUTYALIUH.
Onpenenenue TrpaHull OObEKTa ONTUMH3ALUUHU. BBIOOp ymHpaBisgeMblX NEPEeMEHHBIX.
OmpeneneHue OrpaHUYCHHN Ha yHOpaBisieMble TepeMeHHble. BbIOOp 4MCIIOBOTO
Kputepus ontuMmuzanuu. PopmyaupoBka MareMaTndyeckor 3aJayd ONTUMM3ALUU.
Nudopmanmonnoe obecrneueHne MaTeMaTuueckol MoJIeu
2. YucieHHbIe METOABI PelIeHUs 32124 OAHOMEPHOH ONTUMHU3ALUH {C JJIeMEHTAMHU
3JIEKTPOHHOI0 00y4eHHs] U JMCTAHIMOHHBIX 00pa30BaTeIbHbIX TeXHOJIOTHI} (44.)
[1,2,3,4,5,6] Pemenue 3amad Ha MpsMbIE METOJbI ONTUMH3AIUU (METOIBI: Tepedopa,
MOPA3PSITHOTO TIOWCKA, HMCKIIOYEHHUS OTPE3KOB, Mapadoi). MeTojabl HCHOIb3yIONINe
npousBoMHbIE  (GYHKIMKA  (CpemHel  TOukW, XopA, HeloToHa, KyOWueckoi
anmpoKkcuManuu). MeToapl MUHUMH3AITUH MHOTOMOJQTBHBIX (DYHKITHI
3. be3yciioBHass MMHUMM3AaUMsl (PYHKUMH MHOIMX NEepPeMEHHBIX {C 3JIeMEeHTAMU
3JIEKTPOHHOI0 O0y4YeHUs U JUCTAHUMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTH} (24.)
[1,2,3,4,5,6] Pemiennie 3amau Ha mOpsiMble METOJbI O€3YCIOBHOW MHUHHMMU3AIUU (110
MPaBWJIBHOMY CHUMILIEKCY, IO Je()OpMUPYEMOMY CUMILIEKCY, TOKOOPAMHATHOTO CITyCKa,
Xyka-J[xuBca, ciydyailHOrO MOMCKa, COINpPSKEHHBIX HanpaBieHui). Pemenue 3amad Ha
METO/Ibl ONITUMU3AIMH, UCTIONB3YIOIIKE MPOU3BOIHbIE (DYHKIUN (TPaIMEHTHOTO CITyCKa,
HaWCKOPENIIEro CIyCKa, CONPSHKEHHBIX TpaAueHTOB, HbIOTOHA, KBa3WMHBIOTOHOBCKHE
METO/IbI).

CamocTrosiTesibHas padora (624.)
1. U3yuyenue koHCcneKTa Jekuii, OCHOBHOI M 10NOJIHUTEILHOM JUTEPaTyphI(234.)
[1929394a596]
2. lloaroroBka k ’3x3ameny(94.)[1,2,3,4,5,6]
3. BoinmosiHeHHe KOHTPOJbHOM padoTsi(304.)[1,2,3,4,5,6] Pemenue 3ana4 JIMHEMHOTO
Y HEJTMHEWHOTO MaTeMaTH4e€CKOro MpOrpaMMHUPOBAHUS

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 00ECIEYECHUS CAMOCTOSITEJLHOU PadOThI
00y4yaromuXxcs Mmo JUCHUIJINHE

Jlns kaxkaoro oOydaromierocsi o0ecredeH WHAWBUYyalbHbI HEOTrpaHUYEHHBIN
JOCTYI K 3JIEKTPOHHO-OMOIMOTeuHbIM crcteMaMm: Jlanb, YHUBepcUTETCKass OubInoTexa
OH-TIaliH, 3NeKTpoHHOUM Oubamoreke ANTI'TY u Kk snexkTpoHHONU MHGOPMAIMOHHO-
oOpa3oBaTeIbHON Cpejie:

6. [lTamok A.B. Maremarndeckoe MOAEIUPOBAHUE TEXHOJIOTUYECKUX MPOLIECCOB
u cucteM. Yactel [DneKkTpoHHbINA pecypc| : Yd4. moc. U BapUaHThl UHJIUB. PACUETHBIX
3amanuid. - Pyorosck: PUO, 2004, 74 c.



6. Ilepeuennb y4yeOHOI TUTEPATYPHI
6.1. OcHoBHas nuTeparypa

1. Jlecun, B.B. OcHOBBI METOA0B ONTHMHU3ALMHU [DJIEKTPOHHBIM pecypc] :
yuebHoe mocodue / B.B. Jlecun, FO.Il. JlucoBeu. — DnexkTpoH. naH. — CaHKT-
Ilerepoypr :  Jlawp, 2016, — 344 c¢. —  Pexum  pocryna:
https://e.lanbook.com/book/86017. — 3ari. ¢ skpaHna.

2. IlanteneeB, A.B. Metoapl onTtuMu3zalMu B IpUMEpax M 3aaadax
[OnexkTpoHHBIH pecypc] : ydyebHoe mocoouwe / A.B. IlanteneeB, T.A. JleroBa. —
Onexrpon. nan. — Caunkr-IlerepOypr : Jlawp, 2015. — 512 ¢. — Pexum gocrtymna:
https://e.lanbook.com/book/67460. — 3ari. ¢ sxpana.

6.2. JlononHuTEIbHAS IUTEPATYypa

3. Kpemnén, A.I. Metoasl ontumuzaiuu : yueOHoe nocodue / A.I. Kpeminés. -
ExarepunOypr : M3narensctBo Ypasibckoro yuuepeurera, 2012. - 192 c. - ISBN 978-5-
7996-0770-8 ; To xe [Dnexrponubii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&i1d=239827 (13.05.2019).

4. Hunyn A.C. Ontumm3zanms meneBbIX (QYHKIUH. AHaIUTHKA, YUCICHHBIS
MeToIbI, IanupoBanue skcnepuMmenta/ A.C. Hunyn. — M.: @usmariut, 2009 — 336 c. —
10 »xk3.

7. Ilepeyenb pecypcoB HUH(POPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOH  CeTH
«HTEepHEeT», HEOOXOAMMBIX AJI1 OCBOCHUSA M CHUIIIMHBI

5. http://rosmetod.ru/competition/view/3883

8. ®oHa OUHEHOYHBIX MATEPHAJIOB /Uil MNPOBEJEHHUS TEKYyIlero KOHTPOJIs
yCIeBaeMOCTH U IIPOMEKYTOUHOM aTTeCcTAIMU

ConepxaHue  MPOMEXKYTOYHOM  aTTeCTallMM  PAaCKPhIBAE€TCA B KOMILIEKTE
KOHTPOJIUPYIONIUX MaTepuaioB, MpPeIHAa3HAYCHHBIX [IJI1 TPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKHM MO auciuiuinHe TpedoBanusM PI'OC, koTopbie XpaHsTCsS Ha
kadenpe-pazpadorunke PI1J] B meuarHom Buse u 8 MOC.

®oHJ o11eHOYHBIX MaTepraioB (POM) no AUMCHUIUIMHE NIPECTABIEH B IPUIIOKEHUHN
A.

9. IlepeuyeHb NHPOPMANMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPHU OCYIIECTBICHUN
o0pa3oBareibHOI0  TMpolecca MO JUCHUIUVIAHE, BKJIKYasg IepevyeHb
NMPOrpaMMHOro odecredeHusi 1 UHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jlnst yCcnemHoro OCBOEHHS TUCIHIUIMHBI HMCIONB3YIOTCS PECYPChl ANIEKTPOHHON HHGOPMAIMOHHO-
oOpa3oBaTebHON cpefbl, 00pa3oBaTelbHbIE WHTEPHET-NOPTAJbl, I0OalbHAs KOMIIBIOTEPHAs CETh
WUutepuer. B mnpomecce wu3ydeHHs AMCUUILIMHBI MPOMCXOAUT HHTEPAKTUBHOE B3aMMOJCHCTBHE
o0yy4aroImierocs ¢ mpernojaBaTesieM 4epes3 JUUHbIN KaOUHET CTyeHTa.



Nenin Hcnonb3yeMoe nporpaMMHoe odecriedeHme

1 Microsoft Office
2 AnTuBupyc Kaspersky
3 LibreOffice
4 Windows
Nenn Hcnonb3yemsblie npogeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALHOHHBIE
CIIPaBOYHBbIE CHCTEMbI
1 becrutatHast anekrponHass OubOnanoTeka oHnaiiH "EnuHoe OKHO K 00pa3oBaTeIbHBIM

pecypcam" ISl CTYyACHTOB W TIpeToAaBaTelield; KaTajor CChUIOK Ha 00pa3oBaTelbHbIE
unTepHeT-pecypcesl (http://Window.edu.ru)

2 HammonanwsHast snexrponnas ouonuoreka (HOB) — cBoOomHBIN MOCTYyNm uyuTareneit kK
donnam poccuiickux O6uOmuorek. Comep>KUT KOJIJICKIMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKHUM IIPABOM), & TAKXKE Karajor
W3JIaHNuH, XpaHsmuxcs B onoaunorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, He00X0aUMOIi IS
oCylIecTBJIeHHs 00pa30BaTeILHOIO MPOLEcca Mo AUCHUILINHE

HaumeHoBaHue cienMaJbHbIX OMeEIEHUH W MOMeIIeHUi IJIsl CAMOCTOSITEJIbHOMH PadoThl

y4eOHBIC ayTMTOPUH JUISI IIPOBEICHUS 3aHATHH JICKIIMOHHOTO THUTIA

y‘-Ie6HI:>Ie AYyTUTOPHUHN J1JIA ITPOBCACHM A I'PYIIIIOBBIX M HHAMBUAYAJIbHBIX KOHch'ILTaLII/Iﬁ

y‘—Ie6HBIe AYOAUTOPHH OJId IPOBCACHUA TCKYIIECTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arTecrannuu

HNOMCIICHUA I CaMOCTOSITEIbHOM paGOTLI

JabopaTopuu

MarepuanbHO-TEXHUYECKOE OOeCIICUeHHEe M OpraHu3amus o00pa30BaTeIbHOTO
npolecca 1no JUCHUIUIMHE ISl MHBAJIU0B U JIUI] C OIPAHUYEHHBIMU BO3MOXXHOCTIMU
3JI0POBBS OCYIIECTBIIICTCS B COOTBETCTBUU C «IlomokeHneM 06 00yueHHH MHBAIUIOB U
JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 370POBBS.




NPUNOXKEHUE A
®OHA, OLEHOYHbIX MATEPUA/IOB ANA NMPOMEXKYTOYHOM ATTECTALIUU
Nno ANCUUNMJTUHE «OnTMmun3auma MHXXeHepHbIX 3a8a4»

1. lMepeyeHb KomnemeHyull ¢ yKasaHuUemM 3marnoe ux ¢hopmMupoeaHusi 8 rnpoyecce oce80eHuUs
obpaszoeamensHoli npo2pammei

.« Cnoco0
Koa koHTpOIMpyeMoii KoMIieTeHIIMT OueHo4yHoe CPeCcTBO
OLICHUBAHUSA

ITK-1: crtocoOHOCTh MPUMEHSTH CIIOCOOBI
paIMOHAIBHOIO UCTIOIb30BAHMSI HEOOXOIMMBIX
BUJIOB PECYpPCOB B MAIIMHOCTPOUTEINBHBIX
IIPOU3BO/CTBAX, BBIOMPATh OCHOBHBIE U
BCIIOMOTaTeIbHBIE MaTEPHAIIBI JIsI
M3TOTOBJICHUS UX M3/IENINH, CITOCOOBI
peanu3alii OCHOBHBIX TEXHOJIOTHUECKUX DK3amMeH
IIPOLIECCOB, AHATTUTUUECKHUE U YUCIICHHbBIE
METObI IPU Pa3pabOTKe X MaTEMATUYECKUX
MOJIEJIEH, a TAK)KE COBPEMEHHBIE METO/IbI
pa3paboTKu MalOOTXOHBIX,
sHEeprocOeperaux U 3K0JIOTHYECKH YUCThIX
MAaIIMHOCTPOUTENbHBIX TEXHOJIOTUN

Kommnekt
KOHTPOJIMPYIOLIHNX
MAaTepUaJIOB s
9K3aMeHa

[TIK-16: cnocoOHOCTh OCBauBaTh HA MPAKTUKE
Y COBEPIICHCTBOBATH TEXHOJIOTHH, CUCTEMBI U
CpeacTBa MAalIMHO CTPOUTECIIbHBIX
MPOM3BOJICTB, y4aCTBOBATh B pa3paboTKe U
BHCOPCHUHU OINTUMAJIbHBIX TEXHOJIOTUH
W3TOTOBJICHUS] MAIITMHOCTPOUTEITBHBIX Komrutekr
W3/IETN, BBITTOIHATH MEPOIPUSATHS 110 BEIOOPY JK3aMEH KOHTPOIIUPYIOIIUX
1 3 hekTHBHOMY HMCTIOIB30BAHUIO MaTepHasoB s
MarepHasIoB, 000PyIOBaHUS, HHCTPYMEHTOB, IK3aMeHa
TEXHOJIOTHYECKONH OCHACTKH, CPEICTB
JAUAarHoCTHUKHU, aBTOMAaTU3allun, aJilrTOpUTMOB U
nporpaMM BbIOOpa ¥ PacyeToB MapaMeTpOB
TCXHOJIOTMYCCKUX MPOUCCCOB I UX
peanu3au

I1K-3: cnocobHOCTh yuacTBOBATH B
MIOCTAHOBKE LieJIel POeKTa (IPOrpaMMBl), €0
3aaa4 IMpu 3aJaHHBIX KPUTCPUAX, LHCIICBBIX Kommnekt
(byHKLIUSAX, OTpaHUYEHUSX, pa3paboTke SK3aMel KOHTPOJIUPYIOIIHUX
CTPYKTYPBI X B3aMMOCBSI3€H, ONpeIeTICHUN MaTepuaaoB s
IPUOPUTETOB PEILICHUS 3a/1a4 C Y4eTOM sK3aMeHa
IMPaBOBbIX, HPABCTBCHHLIX ACIICKTOB
npo¢eCCHOHAILHON AEATEIbHOCTH

[1K-7: cnocobHOCTh yuacTBOBATH B DK3aMeH Kommuiexr
OpraHu3aluy paboThl MaJbIX KOJJIEKTHBOB KOHTPOJIUPYIOIIUX
UCIIOJTHUTENEH, MIIaHUPOBaTh JaHHbIE Pa0OTHI, MarepuasoB It
a Takke paboTy nepcoHana u (POHIOB OIIATHI sK3aMeHa
Tpyaa, IPUHUMATh YIIPABICHUYECKUE PEIICHUS
Ha OCHOBE YKOHOMHUYECKUX PacyeToB, B
OopraHu3aIu padoT 1Mo 00CIeTOBAHUIO U




PEHHXUHUPHHTY OM3HEC-TIPOIIECCOB
MAaIIMHOCTPOUTEILHBIX MPESINPUATHH, aHATU3Y
3arpar Ha oOecrieueHue TpeOyeMoro KauecTna
MPOIYKIIMH, PE3yJIbTaTOB IEATEILHOCTH
MMPOU3BOACTBCHHBIX HOHp%HeHCHHfI,
pa3paboTKe ONEePaTUBHBIX TUIAHOB UX Pa0OTHI,
B BBIIIOJIHCHHUU OPraHHU3allMOHHO-ITIJIAHOBBIX
pacyeToB IO CO3/IaHUI0 (PEOPTaHU3AIIH)
MMPOU3BOACTBCHHLIX YUYaCTKOB
MaIIMHOCTPOUTEIILHBIX MPOU3BOJICTB

[TK-9: ciocobHOCTh pa3padaThBaTh
JIOKYMEHTAIIO (rpaduKu, HHCTPYKITHH,
CMCTHI, IUIAHbI, 3aABKW HA MaTCpUallbl,
CPEICTBa M CUCTEMBI TEXHOJIOTHIECKOTO
OCHaIICHUA MAalIMHOCTPOUTECIIBHBIX

Komrmnext
MIPOU3BOACTB) OTYETHOCTHU MO YCTAHOBICHHBIM
KOHTPOJUPYIOIITIX
dbopmam, TOKyMEHTAITHIO, DK3aMeH
. MaTepHUaIoB IS
pEnIaMEeHTUPYIOUIYIO Ka4eCTBO BBITyCKaeMOM
JK3aMeHa

MPOAYKIWH, a TAKXKC HAXOJAUTH KOMIIPOMHUCC
MEXTy pa3InIHBIMU TPEOOBAHUSIMH
(cTommocTH, KauecTBa, 0€30MaCHOCTH U
CPOKOB HMCITOJIHEHHS) KaK MPH KPATKOCPOIHOM,
TaK U IIPpU JOJITOCPOYHOM IJIAHUPOBAHUHU

2. OnucaHue nokazameneli U Kpumepuee oyeHUBAHUA KomremeHyuil Ha pas3auYvHbIX amanax
ux ¢hopmupoeaHus, onucaHue WKasa oyeHUeaHus

Moka3aTenn OUEHUBaHUA KOMMETeHUMI npeacTasneHbl B pasgene  «TpeboBaHua K
pe3ynbTaTaM OCBOEHMA AUCUMMAWHLI» paboyeit nporpammbl  AUCUMAOAMHBLIL  «ONTUMMU3aLMA
MHXKEHEePHbIX 334a4» C AEKOMMNO3ULMEN: 3HATb, YMETb, BNaAETb.

Mpu oueHnBaHUN CHOPMMPOBAHHOCTU KOMMNETEHUMK No AucumnanHe «OnTMmusauma
MHXKeHepPHbIX 3aga4» ncnonbsyetca 100-6annbHan wkana.

Kpurepnii Ounenka no 100- Ounenka no
0a/IJIbHOM IIKaJIe | TPAAMUMOHHOM IIKaJe
CryneHT TBEPJO 3HAET IPOrPaMMHBIH 75-100 Omauuno

Marepua, CHCTEMHO U TPAaMOTHO M3Jlaraet
€ro, IEMOHCTPUPYET HEOOXOIUMBIH
YpOBEHb KOMIIETEHIIHH, YETKUE, CKATHIE
OTBCTHI HA JOMMOJHHUTCIBbHBIC BOIIPOCHI,
CBOOOMIHO BIIaJIeeT MOHATHITHBIM
anmnapaTom.

CryneHT nposiBUII IOJTHOE 3HAHUE 50-74 Xopowio
MIPOTrpaMMHOTO MaTrepuasa, IeMOHCTPUPYET
c(opMUpOBaHHBIE HA JJOCTATOYHOM YPOBHE
YMEHUS U HABBIKH, YKa3aHHBIC B IPOTPaMMeE
KOMIIETEHIIUH, I0ITyCKaeT
HEMPUHIUITNATILHBIE HETOYHOCTH MPU
M3JI0)KEHUH OTBETa Ha BOIPOCHI.

CryneHT oOHapyKUBaeT 3HAHUS TOJBKO 25-49 Yooenemsopumenvno
OCHOBHOI'0 MarepHajia, HO HE YCBOMII
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JIETaJIH, JOMyCKAeT OMIMOKH,
JEMOHCTPUPYET HE JI0 KOHIIa
c(hOpMUPOBAHHBIC KOMITCTCHIIUHU, YMEHUS
CHCTEMaTU3UPOBATh MaTepHall  JeaTh

BBIBO/JIBI.

CTyzieHT He YCBOWJI OCHOBHOE CO/IEpKaHUE <25 Heyoosnemeopumenvro
MaTtepualia, He yMeeT CUCTEeMaTU3upOBaTh
nHbOpMaIHIO, 1eJaTh He0OX0UMbIE
BBIBOJIBI, YETKO ¥ TPAMOTHO OTBEYATh Ha
3aJlaHHbIE BOMPOCHI, IEMOHCTPHUPYET
HU3KUN YPOBEHb OBJIAJCHUS
HEOOXOAMMBIMU KOMIETEHIIMSIMH.

3. Tunoevie KOHMPObHbIe 3a0aHUA UAU UHble mamepuasnsl, Heobxooumble 0418 OYyeHKU 3HaHUli,
ymeHuli, HaeviKos u (unu) onbima deamenbHocMu.

Ne nn

Bonpoc/3agaua

MpoBepsaemble
KOMneTeHuun

Ncnonb3ya aHanuTMYecKMe U UYUCNEHHble MmeToabl npu
pa3paboTke WX MaTeMaTUYECKUX MoAenen, a TaKxKe
COBPEMEHHblE  MeToAbl  Pa3paboTKM  MaANOOTXOAHbIX,
sHeprocbeperatoLLmx 7 9KON0rMYeCcKH UYNCTbIX
MaLUIMHOCTPOUTENbHbIX TEXHONOTMA OTBETUTbL HA BOMPOCHI:
1. OnpepeneHne rpaHuL, obbEKTa ONTUMM3ALMUW.
2. Bblbop ynpaBnsembix nepemeHHblx. OnpeaenexHwe
OrpaHnYeHum Ha ynpasnsembie nepemeHHble.
3. BbibOp YMCNOBOro KpUTEPUA ONTUMU3ALMUN.

MK-1

Ncnonb3ysa cnocobHoCTb NPUMEHATb cnocob6bl
PaLMOHANbHOrO WMCMNONb30BaHMA HeobxoaMMbIX BMAOB
pecypcoB B  MAWWHOCTPOUTE/NbHbIX  NPOM3BOACTBAX
BbINOJHUTb npaKTU4yeckune 3apaHuA
3apayva ApOOHO-NNHENHOro MaTemaTUYecKoro
NpPorpammmMpoBaHmA 3agava KBaZpaTU4HOro
MaTeMaTUyecKoro NPOrpamMmmMmnpoBaHus.
3agaya € NpPUMEHeHMemM  MeToda  BO3MOMKHbIX
HanpaBAEHUN.

MK-1

Mcnonb3ya cnocobHOCTb y4yacTBOBaTb B pa3paboTke WU
BHEAPEHUN ONTUMANbHbLIX TEXHONOTMIN  U3roTOBAEHUS
MaLUINHOCTPOUTENbHbIX nsaenuvin, BbINONHATL
MeponpuATUSA no BbIbOpY n abdeKkTMBHOMY
MCMNONb30BAHUIO ANTOPUTMOB M MpoOrpamMmm Bblibopa U
pacyeToB NapameTpoOB TEXHOOTMYECKMX MNPOLLECCOB ANA

nx peanunsauuu, OTBETUTH Ha BOMpPOCHI:
1. Knaccuounkauyma ONTUMMINPYEMBDIX OYHKUMI
2. Mpsamble  meToabl  ONTUMM3AUMKW  (MmeToAbl:
nepebopa, NOpPaspAAHOro NOMCKa, UCKAIOYEHUA OTPE3KOB,
napa6on).

3. MeToabl uUcCnonb3ylowmMe NPousBoaHble QYHKUMN

(cpeaHen  Touku,  xopA,  HbloTOHa,  KybuyeckoM

MK-16
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annpoKcumaummu).

MpumeHAa cnocobHOCTb y4yacTBOBaTb B pa3paboTke M
BHEAPEHUN ONTUMANbHbIX TEXHONOMMIA  U3rOTOBNEHUS
MaLLMHOCTPOUTENbHbIX nsaenuni, BbINO/HATL
MeponpUATUSA no BblbOpY n apdekTMBHOMY
MCMNONb30BaHUIO aANTOPUTMOB M MpOrpamMmm Bblibopa U
pacyeToB MapameTpoB TEXHOJ/IOFMYECKMX MPOLLECCOB ANA
WX peanus3aumn, BbIMOJHUTbL MPAKTUYECKME 3a[aHuA:

3agava ¢ NpUMeHeHWeM MeToAa MPOEeKUMU rpagueHTa.
3apaya ¢ NpUMEHEHWEM MeToda YCNOBHOIO rpajueHTa.
3afaya c npMmeHeHMeM meToaa WTpadHbIX GyHKUMIA.

MK-16

Mcnonb3ysa cnocobHOCTb y4acTBOBATb B MOCTAaHOBKE Lenei
npoekta (mporpammbl), ero 3agady Mpu  3a[aHHbIX
KpUTepusax, LeneBbiXx OyHKUUAX, OrPaHUYEHUAX OTBETUTb
Ha BOMPOCHI:
1. MpuHUMNBI n-MepHoM ONTUMU3ALUN.

2. MpAmble meToabl 6e3ycNoBHOW MUHUMM3AUMK (no
NpaBuibHOMY  cuMmniekcy, no  aebopmupyemomy
CUMNAEKCY.

3. MpAmble MeTozbl NOKOOPAMHATHOIO CMYCKa.

NMK-3

Mcnonb3ysa cnocobHOCTb y4acTBOBATL B MOCTAHOBKE LEenemn
npoekta (mporpammbl), ero 3agay nNpu  3afaHHbIX
KpUTepusx, Lenesblx byHKUmAX, OorpaHMYeHuUAxX
npaKTU4YecKkne 3afaHunA
3agaya ¢ npumeHeHuem metoga OapbepHbiX GYHKLUWIA.
33pa4a € NPUMEHEHMEM  MEeToAa  OTCEYEHWUN.
3afayva Cc NpMMEeHEeHMeM MeToa BETBEN U IPAHULL.

MK-3

Mcnonb3ys cnocobHOCTb YyyacTBOBaTbB  OpraHW3auuu
pabor no o6cnegoBaHUID U PEUHXKUMHUPUHTY Ou3Hec-
npoLeccos MaLINHOCTPOUTENbHbIX npeanpuaTmmn,
OTBETUTL Ha BOMpPOCHI:
1. lMocTaHOBKa 3a4a4 MaTemMaTUyecKkoro
NpPOrpammmpoBaHUA.

2. [ABOMCTBEHHOCTb B JIMHEMHOM MNPOrpPamMmmMMPOBaHNM.
3. [pagneHTHble MeToAb!

MK-7

Mcnonb3ya cnocobHOCTb y4acTBOBATbB  OpraHM3auun
paboT no obcnegoBaHWUIO UM PEUHMKUHUPUHTY OU3Hec-
NPOLLECCOB MALUMHOCTPOUTENIbHBIX NPEeANPUATUR, pPeLnTb
3afaum:

33paya € NpUMEHeHWemM MeToga  AMHAMMYECcKoro
NPOrpaMmMMpPOBaAHUSA.

3apaya ¢ npumeHeHMeM meToga Mo aedopmupyemomy
CUMMNNEKCY,

3afaya c npumeHeHMem metoaa XyKa-xusca

MK-7

Mcnonb3ys cnocobHOCTb HaxoauTb KOMMPOMUCC MeXAay
PasNMYHbIMKM  TpeboBaHUAMM  (CTOMMOCTM, KayecTga,
6€30MacHOCTM U CPOKOB MCMOJIHEHUSA), OTBETUTb Ha

MK-9
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BOMPOCbI:

1. MeToapb! nocnenoBaTebHOM 6e3ycnoBHOM
onNnTMMM3aLUN.
2. MeTtogpbl OTCEYEHUMN.

3.  [OucKkpeTHoe AMHaMWYeCcKoe NporpaMmmMpoBaHme
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Mcnonb3ya cnocobHOCTb HaxoAauTb KOMMPOMMUCC MeEXAY
pasNnyHbIMKM  TpeboBaHMAMM  (CTOMMOCTKM, KayecTBa,
6€30MacHOCTM U CPOKOB  WCMOJMIHEHMA) Kak  Npu
KPaTKOCPOYHOM, Tak n npu AO/ITOCPOYHOM
NAIaHNPOBAHUK , pewnTb 3a/aum
3agava C NpUMEHEeHNEM MeToAa NOKOOPAMHATHOIO CryCcKa
3agaya C NPUMEHEHMEeM MeToda C/ly4allHOro MOMCKa
3agava c NpMMeHeHMEeM KBa3MHbIOTOHOBCKOMO MeToaa

MK-9

4. ®aiin n/vam BT3 ¢ NONHBLIM KOMM/IEKTOM OLLEHOYHbIX MaTePMaNoB NpuaaraeTcs.
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