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HOACHUTEJIBHAS 3ATTMCKA

YuebGHas nporpamMmma yupexkaeHus BbICLIEro oGpazoBaHus [0 yueOHOH
AucumnninHe «Matematiieckoe Mo/eMpOBaHUe W alrOPUTMU3ALKS MHIKEHEePHBIX
safad» - ams o cneauansioctn 1-36 01 01 «TexHosnorust  MallmHOCTpOEHMS»
paspaboTaHa Ha ocHoBaHWK oOpasosartensHoro cranaapra Pb « OCBO 1-36 01 01
-2019. Beicwee obpasoBanue. [lepsas crymenb. Creumanshocts 1-36 01 0]
«TexHOMOrUs MAIIHHOCTPOCHUS» U YueOHBIX [1J1aHOB ClelnalbHOCTH,

Llenb 1 3anaun yueGHON AUCLUTUTHHBI

KomiibloTepusalms CoBpeMeHHOr0 Npou3BOACTBa TpebyeT OT Oy 1y uiero
MHAEHEPa  Xopollel  maTeMatHveckoll NOArOTOBKH, KOTOPYHO, B YACTHOCTH,
JO/KHA - 00ecrevnTh  AMCUMIIMHA — «MaremMaTHueckoe  MOJe/NUpoBaHHe W
ANropuTMH3aLMs  MHKCHEPHBIX  3azaux». JlaHHas  QucUMMIMHA — gBAsSeTCs
CBSZYIOLIMM  3BCHOM  MeKay oOlenpo(hecCHOHANBHBIMU W CHELMaIbHBIMH
JHUCLIMIIIMHAMM.

[lens npenonaBaHus aucuuninHel «MaTemaTuueckoe MOJENUPOBAHUE H
AITOPHTMH3ALNA HHKEHEPHBIX 3a4a4» — NpHOOpeTeHHe HABBIKOB pa3paboTKH W
HCIIOJIb30BAHNA MaTeMaTHYeCKHUX MOJACNIeH JUIs OMUCAHUS, MCCIEL0BAHUS M
ONTUMH3ALKMH MMPOLECCOB B MALLIHHOCTPOEHHUH.

OcHOBHBIE 3aJaud  AMCUMIIMHEL «MaTeMaTHueckoe MOJE/IMPOBaHHE W
alrOPUTMH3ALNS HHKEHEPHBIX 38a4» COCTOAT B U3YUEHHMU:

— O0WMX  MOHATHH  MaTeMaTHYeCKOro0  MOJEJAHMPOBAHMS  IPOLECCOB B
MALIHHOCTPOCHNH (CTPYKTYPBI, K1acCH(PUKALMK H oblacteil mpuMeHeHHs!
MaTeMaTHYECKUX MOJIENIeH, IpeaAbABsieMbIX K HUM TpeGoBaHUil);

— TEOPETHYECKHX OCHOB MAaTEMAaTHYECKOIO MOJCIUPOBAHMS M ONTHUMH3ALIMU
MPOLECCOB B MALUHHOCTPOCHHH;

— BOHPOCOB MATEMATHYECKOIO MOAE/IMPOBAHUA (DH3MUYECKUX NPOLIECCOB B
TEXHOJIOTHYECKHX CUCTEMAX;

— BOIPOCOB MaTeMaTH4YeCKOro MO/IETHPOBaHHSI H ONTUMH3ALMH
TEXHOJIOTHYECKHUX CTAHOUHBIX CHCTEM.

— npuOOpeTeHHe MPAKTHYECKMX HABBIKOB, HEOOXOAMMbIX Ul pa3paboTki
QITOPUTMOB PELICHHSI MPOCKTHBIX W Hay4YHO-HCC/E0BATENbCKMX 3aad,
CBA3AHHBIX ¢ MATEMATHYECKUM MOICTHPOBAHNEM.

MecTo y4eGHOH AMCLMIIMHBI B CHCTEME MOATNOTOBKH CMELMATHCTOB, CBA3H
C APYTUMH YUeOHBIMHU AUCIMITIMHAMH

ﬂﬂﬂ YCIECLIHOTO OCBOCHHA JAUCLHITIIMHBI «MartemaTtnuyeckoe
MOJICJTHPOBAHHE W alITOPHTMH3ALLHS HHAKCHCPHbIX 3a/4at» CTYIeHTaMm H€O6XO,ELHMO
HMECTDb SHaHNA 110 CeAYHUHM IUCHHUITTHHAM

— 110 HH(OpPMATHKE;
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— 1o matemaruke (aaredpa MOrMKH, Teopus (YHKUHIH, METOAbl peLLeHMs
YPABHEHHH M CHCTEM YPaBHEH T, MCTOIbl UHCICHHOTO HHTErPHPOBAHHS W
Au(p(hepeHLMPOBAHHS, INEMEHTDI TEOPHH rpa)oB);

— T10 HHIKEeHepHOH rpaduke.

TpeboBaHusl kK OCBOEHUIO YUeOHOH JHUCLMITIHHEI
B pesynbrare u3yueHHst IHCUMTITUHBI CTYA€HTHI JIOJIZKHBI:
MMETb MMpecTaB/ICHHMs

— 0 MaTEMATHYEeCKOM MOJCIUPOBAHUH;

— O MAaTeMaTHYeCKHUX MOJAEJSIX TeXHHYECKUX O0OBEKTOB;

— 0 3@Ja4ax ONTHMH3ALHH;

3HATh

— OCHOBHbI€ MPUHUMIIBI M 3Talbl MOCTPOEHHUSI MareMaTrHuyeCKUX Mojelseil B
MAUIMHOCTPOUTEILHOM MPOU3BOICTBRE;

— BWIbI MaTeMaTHYeCKHMX MoJe/dell 74  pelleHHs pa3ju4HbIX 3a1ad,
BOSHHKAIOUMX [MPH MPOEKTHPOBAHWM  TEXHOJOTHYECKUX MPOLIECCOB U B
MAUIMHOCTPOUTENBHOM MMPOU3BO/ICTRE;

YMeThb

— CTPOUTh  MaTeMarH4yecKue MOIEeNHM TEeXHOJIOTHUYECKHX TPOLECCOB U
MallMHOCTPOUTEIBHOTO MPOU3BO/ICTRA;

— pellaThk TEeXHOJOrMYeCcKHe 3aJauyM ¢ HCIO0Jb30BAHUEM MaTeMaTHYECKOTO
ariapara, B TOM 4YHCIEe C [OMOLIbIO KOMIBIOTEPHBIX IPUKJIALHBIX
nporpamMm UK pazpadaTelBaTh CBOU aJTOPUTMEI 715 UX PELIeHHS;

— AHAJIM3UPOBATL M MPOTHO3UPOBATH TEXHOJOIMUYECKUE MPOLECChl, OMUPasiCh
Ha pe3y/bTaTbl. MOJYYEHHBIE IyTeM MaTeMaTH4eCcKOro MOJACTHPOBAHHSI;

BJ1A/1CTh

— TepMHHOJOTHEel THCHHUTTTHHBI;

— HAaBbIKAMH MOCTPOEHHUS U aHaIM3a MATEMATHYECKUX MOJIEEN;

— HaBbIKaAMU padOThI ¢ NPHUKIAIHBIMH MPOrPAMMaMH U YMETB TIPUMEHHTE UX K
peLLEeHHIO 3a1a4 MOACTIUPOBAHHS.

B coorBerctBMM ¢ TpeboBaHMsMH  00pa3oBaTeNbHOIO CTAHAapTa 10
crneuuanbioern 1-36 01 01 «TexHosiorusi MallMHOCTPOEHUsI» CTYAEHT JOJKEH
00/1alaTh OnpeaeaeHHbIMH KOMITETEHLIUSIMH.

CK-1.2 3HaTte BHABI MareMaTH4YeCKUX MOJAeJeH Ui pelleHUs pasiHuHbIX
3a4a4, BO3ZHHUKAIOLKMX [PU MPOEKTHPOBAHWH TEXHOJOMMYECKUX MPOLECCOB U B
MALIMHOCTPOUTENLHOM — [POM3BOIACTBE;  BlaJeTh  HaBblKaMM  paboThl ¢
NPUKIQHLIMH  IpOrpaMMamMyd M YMeTb NPUMEHSAThL KX K pelIeHHio 3a1ad
MOAETHPOBAHMKSI.

A Tax’Ke pa3BUTb M 3aKPENUTh Psill NPOo(peccCHOHANbHBIX KOMITETeHIIHUH.
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Bnanets nndopmaumeil o COBpeMeHHbIX CHUCTEMax M METOJax MexaHu3alluu
M aBTOMATH3alMKU TMPOU3BOACTBA B MALIMHOCTPOCHHH M NPUMEHSTL €€ B CBOEH
npohecCHOHATBHOR AeATETbHOCTH.

Haxoants onTuManbHble MPOEKTHbIE peLIeHUs CO3AaHHUs U MOAEPHU3ALMH
TEeXHOJIOIHYECKOH OCHACTKH M TEXHOIOIMUECKHX MPOLECCOB B MAalLIHHOCTPOCHHH.

3aHMMAThCs AHAJIMTUYECKON M HAYYHO-HCCIIE10BATE/IbCKON 1esITe/IbHOCThIO.

Paborarb ¢  HayuHOH, HOPMATWBHO-CIIPAaBOYHOW M  CHEeUHUaIbHOH
JIATEPATyPOH.

Vcnonb3oBaTe COBpeMeHHBIE METOABl M CPEACTBA BLINOJIHEHHS Hay4HBIX
uceaenoBatiii 1 00pabOTKH UX pe3ysIbTATOB, B TOM YHCJ/IE METOIb! MNIaHUPOBAHMS
IKCMEPUMEHTOB, BEPOSTHOCTHO — CTATHCTHYECKHE WM Jpyrue  METO/bl
MOJENHPOBAHUS POLIECCOB, OLEHKH WX HAACKHOCTH U 3(PPEKTUBHOCTH, CPeACTBa
ABTOMATH3ALIMH UCCIIeJOBaHU.

Vcnonws3oBaTb B 1mpoliecce  o0yueHHsl  COBpPEMEHHBIE  CpeacTBa
Mpe/CTaBIeHUs! JAHHBIX U KOHTPOJIS 3HAHHUIA.

3HaHUS M YMEHHUs, MPUOOpPETeHHbIe B Pe3ybTaTe W3Y4YEHMs! JUCLMIUIMHBI
«Martemarnueckoe MOJEIHPOBAHHE W AIFOPUTMH3ALMSA WHIKEHEPHBIX 3a1ad»,
MOIYT  OBITh  WCIOJIb30BAHbl  [PU  M3YYEHUM  CIEAYIOUIUX  JUCLUIUIUH
crietuansHoctd  1-36 01 01  «TexHoJsioruss MallMHOCTpOeHUsI»: «CHUCTEMBI
ABTOMATH3MPOBAHHOIO  [POEKTUPOBAHHS  TEXHOJIOMMYECKMX  IPOLECCOBY,
«Texnonoruueckas ocHacTka», «l IpoekTupoBaHue TEXHOJOTMUYECKUX MTPOLIECCOBY.

OO0uiee KOJIMYECTBO YacOB M pacrpeiesieHue ayIUTOPHOr0 BPEMEHHU 10
BUlaM 3aHATHH

O611ee KOJUUYECTBO YacOB, OTBOAMMOE Ha M3yueHHe yueOHONW AUCLMUIIIMHBI
«MaremaTHueckoe MOJEIMPOBaHHE W alrOpUTMH3ALMSA MHIKEHEPHBIX 3aj1au», B
COOTBETCTBHH ¢ y4yeOHBIMM  miaHamu no  cneunansHoctn  1-36 01 Ol
TexHoJMOrHs  MalIMHOCTPOEGHHUSl COCTABISET IS JHEBHOH M 3a04HOH (OPMEL
ronyueHus oopazoBaHus —136 4acos.

TpynoeMKOCTb Y4eOHO! AMCLUHITIMHEL, BBIDAKEHHAS B 3aUE€THBIX €JIMHHULAX,
cocTaBlseT 3 3aUeTHble eANHHULBI.

Pacripesiesiende  ayIMTOPHOIO BPeMEHH [0 BH/aM 3aHsITHH, Kypcam H
CEMECTPaM.

JlneBHast popma:

Kype | 3
CemecTp | 5
| Jlekuuu (4acoB) ‘ 34
| JlaGoparopHble 3aHsTHA (4acoB) 34
' Becero ay/ 1MTOpHBIX (4acoB) 68

l @opMbl TeKYLLICH aTTecTalli Mo yueOHoH AMCUNTIIIHHE
T

L?aqefr (cemecTp) L _ E,
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3aoutnas gopma: Habop 2018 ron

Hatop 2019 rox

Kypc 3.4 3
Cemectp 6,7 5,6

Jlexuuu (vaco) | 8 8
JlaGoparopHele  3aHsTHS 6 | 6
(uacos) | S - |
Beero ayIMHTOPHBIX 14 | 14
(yacon)

DopMBbl TeKyLIEH arTecTaluu 1o yueOHON NTUCHHIUIKHE
| 3auer (cemecTp) ! 7 6
| TecTupoBaHue (cemectp) . | 6

3aouHasi cokpauieHHas Gopma:

Hadop 2019 roa

Kypc 3
CemecTtp 5,6
Jlekuun (wacos) e 8
Jlabopartopusble 3aHaTHs (1acoB) O
' Beero ay inTopHbiX (4acoB) 14

| DopMbl TeKyLIEH aTTecTalll N0 yueOHOH AUCLMIIIHHE

3auer (cemecTp) |

6

TectupoBanue (ceMecTp)

6




COUAEPKXAHHWE YUYELHOI O MATEPHAJIA

Pasnen 1 Beeaenue B MaTeMaTHYeCKOEe MOETHPOBaHHE

Tema 1.1 OOume NOHATHS MaTeMaTHYECKOTO MOJACIHPOBAHUS MPOLECCOB B
MaLLHHOCTPOCHHH

[Mpeamer, wuwenb W 3aaaud  aucuuniaudsl.  [lonatue wmogenn. Buael
matemaTudeckux  mogeneil.  Knaccudukauus — mareMaTHYecKUX — Mojelei.
TpeGoBanus, npeabsiBsieMble K MaTeMaTHYECKHUM MOJEAM. JTanbl pellieHuUs
3amaud METOJOM MaTeMaTHUeCKOro MoJenpoBaHus. [lorpelHocT pesyapTaToB
MpyU MareMaTHYecKoM MOAEIHPOBAHHH

Pasnen 2 Pewrenne TeXHOJOrHUYECKHX 3a/1a4u ¢ MOMOLLBIO TEOPHH rpaoB

Tema 2.1 OcHOBBI T€OPUH IpapoB

Teoperuko-MHOKeCTBEHHOE onpeaejeHue rpados. Martpuunble crnocoObl
3ajanus rpagoB. YmopsaoueHue uieMeHToB oprpada. AnroputM dDankepcoHa.
Matpuutblii crnocod yrnopsiiouMBaHUs BepLIMH Ha IpuMepe oprpada

Tema 2.2 INpaktuueckue NpUIOKEHHs TeOPHH rpa)oB B MAlUMHOCTPOEHHUH

3aja4a o kpartuaiimenm nyTu. HaxoskaeHue kpatuaiiiero nyTu B rpage ¢
pebpamu eAMHUYHON AIMHBL HaxoxaeHne kpaTuaiiero nytv B rpade ¢
peGpamu TMPOU3BOJILHON JUIHHBL. HaxoxaeHHe AAuHHEHero nyTu B rpage c
peGpamu 1por3BOJIbHON AMMHBL. POPMHUPOBAHHE TEXHOJOIMYECKHX ONepalni.
banaHcupoBKa TEXHOJIOrHYeckoro mapuipyra. OcHalleHune o0OpadaTblBaloLIero
LEHTpa

Paznen 3 VMenoawsoBaHue MeTO40B MAaTeMaTHYeCKOro [porpaMMHpOBaHUs
MpH pelleHHN TEXHOMOTHYECKUX 3a1a4

Tema 3.1 Martemaruieckoe MpOrpaMMHpOBaHHE. Juneitnoe
nporpaMMUpoBaHue

OcHOBHBIE MOHATHS. Gopmbl 3aMuCcH 3anavu JTUHEHHOTO
nporpammitposaniis. Hekoropeie mojenu 3a1a4 JMHEHHOIO NporpaMMHpOBaHH:
3agaua o BbIOOpE  ONTUMAIbHBIX — TEeXHOJOFHH,  3a7a4a  ONTHMaJIbHOrO
MCTOJIL30BAHMS  PeCcYpcoB, 3ajada O  pacnpeiefeHnd  [IPOU3BOJACTBEHHOH

rporpaMmbl (0 pasMelleHMH 3aKa30B WM 3arpy3ke B3anMO3aMEeHAEMbIX TPy
oGOopy10BaHKs), 3a0aua 3arpy3KHd HeB3aUMO3aMeHseMbIX TPyl 0dopyaoBaHus,
3a7aud  pacrpejesieHdss [POU3BOACTBEHHOM MPOrpaMMbl MO KaleHAAPHbLIM
rmepHoJIam, 3a1a4a Mpon3BOIACTBEHHOIO MJIAHHPOBAHUS, 3ajlala 0 CMeCAX, 3a1a4a o
packpoe MaTepHasion

Tema 3.2 MeTo/1bl pelleHns 3a/1auu JrHefHoro nporpaMmmuposanus (3J1IT)

["papuueckuit  meron pewenust 3JIIT. Pewenne samay JTHHEHHOTO
[POrPAMMUPOBAHHS CHMIUIEKCHBIM MeTonoM. CHMIUIEKCHOE MpeodpasoBaHHue.
Vkaszanus K HAXOK/JIGHHWIO HauajibHOro omopHoro ruaHa. Haxoxnienue
ONTHUMAILHOMO TuiaHa. JBONWCTBEHHOCTh 3a/ad JMHEHHOro MporpaMMHUpPOBaHH.
Bausnue H3MEHEHHUs [apaMeTpoB  1HCXOT0iT 30,1aui  Ha  3HAuYeHHe LeneBOH
(yHkini. COBMECTHOE peLleHHe JABOMCTBEHHbIX 3a/1a4



Tema 3.3 TpancnopTHble 3a1a4H

[TocTaHOBKa M THMBI TpaHCNOpTHOW 3agauu. OnpenesieHHEe HCXOAHOrO
OMOPHOro IMJaHa: MPaBUIO «CeBepo-3alaiHoro yria, npaBHilo «ceBepo-3anaaHoro
yraa, crnocod annpokcumaunu Porens. Merton noteHunanos. OnTHManbHble
HasHaueHuss WM npobiema BbiOopa. Benrepckuit meton OnTumanbHOe
3aKperneHne 3a ctaHkami onepaunii no odpadotke 1eraneid. 3a1aun paMereHns
C YYETOM TPAHCMOPTHLIX M NPOW3BOACTBEHHbIX 3aTpaT

Tewma 3.4 /luckpeTHas ONTHMH3ALIMS

[TocTaHoBKa 3aja4y LEJOUYMCIEHHOrO JIMHEHHOrO  MpOorpaMMHpOBaHMA.
Knaccudukanus mareMaTHYeCKUX MOJeNel IHCKPETHOro MporpaMMHUpPOBaHMUs.
Metoa otceuenus. Anroput™m P. ['omopu pelueHHs 3aJa4vd LEJIOYUCICHHOIO
NporpaMMHpOBaHHA

Tema 3.5 Hcnoap3oBanve MeToJa BETBEH W IpaHUl MpH  pelleHHH
TEXHOJIOTHUECKHUX 3a1a4

Cyrs MeToma BeTBeH M TIpaHUU. 3azada LEeJOYHCICHHOrO (Y4acTUYHO
LIeJOUHCIEHHOr0) MporpaMMUpOBaHus. 3ajadya O KOMMHBOsbKepe. Peinenwue
331241 KOMMHBOSIKEPA METOJ/IOM BeTBeH W rpaHul (aaroputm Jlurrna). 3apaua o
KOMMMBOSKEPE C 3a/J@aHHbIM HAualoM H MHHUMAallbHBIM MyTeM. PeineHue 3anaqu
KOMMUBOSIZKEPA MeTO10M «OnHKaiiuero coceaar.

Tenma 3.6 Mcenoap3zoBande  AHHAMHYECKOTO  [POrpaMMHpOBaHHs  [PH
pellieHn i TEXHOMOTHYECKHX 3a1a4

[Tpocreiiuine 3a71a4u JTUHAMHYECKOTO MpOrpaMMHUpPOBaHKH.
dyHKUMOHATbHbIE YypaBHeHUs bemmana. PerueHue 3a7aud KOMMHBOsKepa
METOJOM JAMHaMHu4eckoro mporpammupoBanus. IlepeBoska  rpysos C
MUHMMaJILHBIMK 3aTpaTtaMi. OnTumalibHoe pacrhpeneseHne JIeHEKHbIX CPeACTB
MeKAy npeanpuaTHaMi, OnTUmanbHas IMOJWTHKA 3aMEeHbl 000py10BaHHSL.
OnrumalibHOe yrpaBieHUe NOCTABKaMH ChIPbs

Pasznen 4 OnepaTuBHO — KalleHAapHOE TUIAHWPOBAHUE B TEXHOIOIMYECKHUX
CHCTEMAax Ha OCHOBE TEOPHUH pacrHcaHmii

Tema 4.1 3agaun T€OpHH pacnUCcanui U aJirOPUTMbl X PELICHUS

AHaii3 - 3ajgad  Teopuu  pacnucannil.  Kiaccndurauns  3a1a4  TEOPHH
pacriicaniiil. @OpMbl MPEACTABIEHMUs PACIIHCAHKH. 3a/1a41M TCOPHUH PACITUCAHMMN ¢
ONHMM 00CIYKMBAIOLWMM  yCTpoicTBOM. [locTaHoBKa 3azaun W KPUTEPUU
SQQeKTHBHOCTH.  AJIMOpUTMbl  pelleHus  3ajad ¢ OAHHM  CTaHKOM
(obcy KuBaOlMM TpUOOpoM). 3a1ada TEOpUM PACTIHCAHWH C IBYMs CTAHKAMM.
[MocTanoBka 3a1auu u anroput™ JlxkoHcona. CMmellaHHbIM BapHaHT 3anadu
JlkoHCOHA. 3a/aua Teopuu pacrnucanuit ¢ Tpemsa u Oofiee Mocie0BaTeIbHBIMHU
obCyIKHBalOIMMK yeTpoiicTBamn. Obllee pellende 3a1aqu JIKOHCOHA METOIOM
BeTBeil 1 rpaHui. PopmupoBaHUe pacrucanus paboTel 000PY/10BaHUA METONAMH
JIMHEHAHOr0 U IMHAMHYECKOro NporpaMMHUpOBaHUs.
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Pasnen 5 Monenuposanne TEXHONOIHYECKHUX 3a/1a4 HA OCHOBE TEOPHH UIP

Tema 5.1 Mcnonb3oBaHue MaTpUUHbBIX UTP MPHU PelIEHHUH TEXHOJIOIMHYECKHX
3a/1a4

HexoTopble ocHOBHbIE NOHATUSI TeopuH HIp. MaTpuuHble urpel. Pelienue
MATPHUHLIX HIP B YHMCTBIX cTparerusx. Pelienue MaTpUUHbIX HIP B CMELIaHHBIX
crparerusx. CBOHCTBA  ONTHMAJbHBIX CMELIAHHBIX CcTpaTteruil. YucnaeHHble
METOAbl  pEeLIeHHUs] MaTpuuHbIX Urp. CBSA3b  TEOPUM Urp C  JIMHEHHBIM
NpOrpaMMHpPOBAHUEM

Tema 5.2 Urpel ¢ npuponoil. Kpurepuu st NpUHATHS PeleHU

Wrper ¢ npuponoi. [lpuuuun nenocratouynoro ocHoBanus Jlanaca.
Kputepuii baiieca. MaxkcumuHHbIA KpuTepuil Banbaa. Kputepuit MUHHUMaIbLHOTO
pucka Crumka. Kputepuii neccummzma-ontumusma ['ypeula

Pazjen 6 Cuctembl MaccoBOro o0CTy)KMBaHHS

Tema 6.1 3amaun maccoBoro o0ciyKUBaHHUS

O0uas XapakTepuUCTHKA CHCTEM MaccoOBOro 00CITyKUBaHHS.
Knaccudukauns cucteM  MaccoBoro  o0CHyKHBaHUsS MW MX  OCHOBHbIE
XapaKTepuCcTHKU.  3alaud  aHalau3a  OJHOKAHAlbHBIX  CHCTEM  MacCOBOTO
oOcay:kuBaHusi,  3ajlayd  aHajlM3a  MHOTFOKaHa/JbHbIX  CHMCTEM  MaccoBOTO
obcnyKuBaHuA. 3azaud CHHTe3a (ONTHUMMU3ALMK) OJHOKAHATBHOHW 3aMKHYTOMH
CUCTEMbl MacCOBOTO OOCIyKHBaHHS C  OKHJIAHHEM. 3ajaud  cUHTE3a
(OMTUMH3ALIN ) MHOTOKAHATBHOH 3@8MKHYTOI CUCTEMbl MACCOBOTI0 00CTYKUBAHHS
C OKHUIAHHEM

Pasnen 7 llpumeHeHne MareMaTHYeCKOW CTATUCTUKM B TEXHOJOIMH
MalLMHOCTPOECHHS

Tema 7.1 CraTucTHUecKHe METOAB! B TEXHOJIOTHYECKUX UCCIIeI0BAHUIX

MecnenoBanue  BAHSHMSL  TEXHOJOTMYECKHUX  (PaKTOPOB HAa  TOUYHOCTh
00paboTKH M LUIEPOXOBATOCTb MOBepxHOCTH. OO0padoTKa 3IKCHEPUMEHTAIbHBIX
J@HHBIX 110 cNOCO0Y HAMMEHbLIMX KBaJpaToB

Tema 7.2 CTaTHUCTHYECKHH aHANW3 TOYHOCTH MEXaHWYeCKOH o0paboTKH U
CTATHCTHHRCKOE PEryJHPOBAHME TEXHOIOIMYECKUX MTPOLECCOB

Ouenka To4YHOCTH 00paboOTKK  (POpPMBI M B3aUMHOIO  PaCIoNOKeHHs
nopepxuHoctell U oceii jeraneid. CTaTHCTHUECKHI aHAIH3 MOCPEACTBOM OONBILINX
BbIOOPOK. CTaTHCTHYECKMH  aHalli3  [IOCPEACTBOM  MajbiXx  BbIOOPOK.
CTaTHCTHUECKHE METO/bl PEryINPOBAHNS TEXHOIOTMUECKUX [TPOLECCOB

Tewma 7.3 KoppesisiHMOHHbBIN aHalk3 TeXHOJOIMMUECKUX MIPOLECCOB

YcTaHoOBJIeHHE CBSI3€H MeXKAY TOYHOCTHBIMM XapaKTEpUCTUKaAMHU JBYX
CMEKHBIX OMepaluil TeXHOJOTMYECKOro mnpouecca. AHalu3 TOYHOCTH pabOTEL
NOTOYHbIX JTHHHH.
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YUEBHO-METOINYECKAA KAPTA AWCLMITJIMHDBI
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YYEBHO-METOJUYECKAA KAPTA JUCHUITJIMHBI
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MHOOPMALIMOHHO-METOAMYECKAA YACTD

OcHoBHas auTepaTypa

12

(OS]

ApepuenkoB, B.M.  OcHoBbl  MaTeMaTHYeCKOro  MOJEIMPOBAHUS
TEXHHYECKHX cucTeM: yueOnoe nocobue / B.M. Asepuenkos, B.I1. ®enopos,
ML Xekden. — 3-e uza., crep. — Mocksa : ®aunTta, 2016. =271 ¢. : cxem.,

ni. — Pexxum noctyna: no noanucke. — URL: http:/biblioclub.ru/index.php?
page=book&id=93344 (nata odpauenns: 25.06.2020). — bubnauorp. B KH. —
ISBN 978-5-9765-1278-8. — TekcT : 2JICKTPOHHDIH.

Boskos M. K., 3aropyiiko E. A. Mccaenosanue onepaunii: yued. 11 By30B.
— Mockea: Mza-so MI'TY um. H.3. baymana, 2000. — 436 c.

Kysneuwos  A.B., Cakosuu B.A., Xonon H.M. Beicuiags maTtemaruka.
MaremaTuueckoe nporpaMMUpoBaHue: yued. nmocobue /s 3KOHOM. CIIell.
BY30B. — MuHck: B, mik., 2001. - 352 c.

Kysneuos A.B., Xonon H., Kocresuu JI.C. PykoBoACTBO K peleHuo 3a1ay
Mo MareMaTH4ecKOMY MpOrpaMMHUpOBaHMIO: y4yed. rnocodue.— 2-oe W3,
nepepad. u non. — Munek: Beiw. wik., 2001, — 448 c.

Mypawrko, B. C. Maremarnyeckoe MOAENIMPOBAHHE W aANTOPUTMH3AIMS
MHKEHEpPHbIX 3alay: ydyeOHoe nocodue s By3oB / B. C. Mypaiko. -
[omens : I'T'TY um. [1. O. Cyxoro, 2012 - 225 c.

Mypawko, B. C. Maremarnueckoe MOAEIUPOBAHHE M aJTOPHTMU3ALMS
MHKeHepHBIX 3aaau: naabopaTtopHbli npakTukym ai1s BysoB / B. C.
Mypatuko. - lomens: I'TTY um. T1. O. Cyxoro, 2012 - 151 c.

COopHUK 3a1a4 W ynpaxKHeHHd no BeicuIell MaTeMaTHKe: MartemaTuveckoe
nporpammuposaHue: yyed. nocodue. / Ilog odw. pen. Kysneuosa A.B.,
Pyrkosckoro P.A. — 2-0e u3a., nepepad. u gon. — MuHcek: Boiw. wik., 2002,
— 447 c.

/]J,OHOJHIH ClIbHAMA JIMTepalTypa

8.

2

Bentuens E.C.  HMccnenosanue — onepauui:  3anauyuv,  NPUHUMIBI,
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Bentuens E.C., OBuapos JI.A. [lpuknaanblie 3anauu TeOpUM BEpOSATHOCTEH.
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Miuuck :Hosoe 3nanue, 2003. -424 c.

[1.Kysneuos [O. M., Kyszyoos B. WM, Bosnouwenko A.B. Maremaruyeckoe

nporpaMmupoBaHue: y4eb. rocodue. — 2-e W3A4., nepepad. U JOI. —
Mocksa: Beicui. wxouna, 1980. — 300 c.

2. Kysueuos A.B., Xonoa H.M. Matematnueckoe nporpammupoBaHuie: yueod.

— 2-0¢ u3/., nepepad. u gon. — MuHck: Beiw. wk., 2001, - 351 c.
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15.Cononnn M. C. Martemartuueckass CTATUCTUKA B TEXHOJOTHH
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nocryna: hitp://elib/gstu.by/handle/220612/1465
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[pumepHblil nepedeHb TeM J1adopaTopHbIX padoT

MartemaTHuecKkoe MOJeIMpoBaHne rnpoiecca 00paboTKH MOBEPXHOCTH

OnTUMH3aLKs OCHALLIEHHs 00padaThIBalOLEr0 LEHTpPa

DopMUPOBAHUE TEXHOIOTHYECKHX OTepalnh

BanancupoBka TEXHONIOIMHYECKOrO MapuipyTa

OnTUMH3ALMSL PACKPOS [TPOMBILIIEHHBIX MaTepHaJloB

OnTUMHU3aLMS PEIKUMOB Pe3aHisl METOAOM JIMHEHHOTO MPOrpaMMUPOBaH U

OnTUMU3ALMS TOCIeI0BaTENILHOCTH MepeHalla oK TEXHOJIOTHUECKOH THHUN

OnTUMH3ALHIS [T0CIe10BATEILHOCTH ropsiueil 00paboTKH

O  Ontumuszauus nopsaka odpadoTKi AeTallel Ha TPEeX CTaHKax

10 Onrumusanmst paboThl MALLMHOCTPOUTEILHOIO 3aBOAd, 1IPEACTABICHHOrO B
Bii/le OTKpBITON ceTn JlxkekcoHa

11 YucieHHble METOAbI peLLIeHHUS MATPUYHbBIX UTP

W D -

oYy

oo ~1 O Ln

TecTipoBaHe s CTYI€HTOB 3a04HOI (JOPMBI MONyUeHHs 00pa3OBaHHs
Texyliiee TeCTHPOBAHUE HCIIOJBL3YETCs A1 JI0MyCka K 3a4eTy ¥ MPOBOIUTCH
B IIECTOM CEMECTPE.
TecTHpoBaHHe OpraHU3yeTCst s
—  QUEHKH y4eOHBIX JOCTHXKeHHH CTY/IEHTOB M0 JIMCLUHUIUIHHE B COOTBETCTBHH
¢ yueOHBIM [UIAHOM, YTBEPIK/IEHHBIM B YCTAHOBIEHHOM MMOPAIKE,
—  CAMOCTOSITENIBHOIO H3YYEeHUs TEOPETHYECKOro MaTtepuasa Mo IMCUHUIIIHHE,
— 3aKkpenueHust U yriayOieHHsA TeopeTHYeCKHX 3HAHUHA MO TMCUHMIIIHHE,

[lepeyerb TeCTOBBIX 3alaHH i
(3aouHas (opma rosyueHus odpazoBaHus)

Paznen | Beenenue B MaTeMaTH4yeCcKoe MO/Ie/IMPOBAHNE
Tema 1.1 OO0ude MOHATHS MAaTeMaTHYECKOro MOACJHPOBAHHSA MPOLECCOB B
MallIMHOCTPOCHHH
1. TloHsTHE MOJENH.
2. Bu/bl MaTEMATHUECKUX MOJEIIEH.
3. Knaccuduxauus MaTeMaTHYECKHX MOJICTIEH.
4. TpeGoBaHusl, NpeabsBIsSEMbIe K MATEMATHIECKUM MOICIISIM.
5. Jtanbl pelUenus 3aJadyd  MeTOJIOM MareMaTHYeCKOTO MOJCTHPOBaHHMS.
[lorpewHocty pe3yJibTaToB Mpy MaTeMaTH4eCKOM MOACIMPOBAHIH.
Passen 2 Pelenne TeXHOIOMMYECKHX 3a/1a4 € MOMOLUBIO T€OpuH rpaos
Tewma 2.1 OcHoBbI TEOPUH TPadoB
6. TeopeTHKO-MHOKECTBEHHOE Ollpe/e/IeHHE rpadoB.
7. Matpuunble crnocodbl 3a1anust rpagos.
. ViopsaoueHye deMeHToB oprpada.
Anropitw ajkepcoHa.
1 0.MaTpuuHblii cnocod yHnopsaouUBaHNs BEPLIMH Ha [IPUMEPE oprpaga
Tema 2.2 IlpakTuueckie NpUI0KEHNs TEOPUH rpa)oB B MaLIMHOCTPOCHHH
[ 1.3aga4a o KpaTualeMm myTH.

\O OO0
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| 2. Haxou, 1enie Kparuaitilero iy 1 B ipage ¢ peopuniit U HoI A DI,

|3.Haxowaenue kpartyakilero mnyTd B rpage ¢ pedpaMd MPOHU3BOJLHOH
JUTHHBI.

14.Haxoxaenue anuHHeHwero nytd B rpade ¢ peOpamMu MNPOU3BOJBHOMN
JUTMHBIL.

[5.DopmupoBaHue TeXHOJIOTMUYECKUX oneparmi. banancuposka

TEXHOJOTHUYECKOro MapLupyTa.
16.OcHaweHnne 00padaTbiBalOLLEro LeHTpa
Pasnen 3 Mcmoab30BaHue METOIOB MareMaTH4eCKoro MporpaMMHpPOBaHHUs
MPH pellieHUH TeXHOJOTHYeCKHX 3a1ad

Tema 3.1 MaTtemaTHueckoe nporpaMmMHUpOBaHHe. JIunelinoe
nporpaMMHpoBaHue
[ 7.0¢HOBHBIE MOHATHS. Dopmbl 3aMucH 3anaqn TUHEeHHOro

MpoOrpaMMHUpOBAHHSL.

18.HekoTopble wmozead 3a1ad  JHHEHHOTO MpPOrpaMMUpOBaHMs: 3azava o
BbI0OpEe ONTUMAaIIbHBIX TEXHOIOIHH.

19. 3agaya ONTUMAaIbHOIO UCIOJIb30BAHUS PECY PCOB.

20.3a1auya o pacrnpeaeseHUH MPOU3BOACTBEHHON NporpamMmbl (O pasMelleHHH
3AKA30B WIIH 3arPy3Ke B3aUMO3aMEHAEMBIX Mpyrin 000py0BaHus).

21.3a1a4a 3arpy3Ky HeB3aUMO3aMeHseMbIX TPYII 000py I0BaHUS.

22.3a7a44 pacrpeaeneHusl MpPOU3BOACTBEHHON MPOrpaMMbl MO KaleHAapHbIM
nepuoLam.

23.3aja4a NpoOMU3BOACTBEHHOTO MNJIaHUPOBAHUS.

24.3anaua 0 cMecHx.

25.3a1aua 0 packpoe MaTepPHAIOB.
Teaa 3.2 MeTobl peliieHust 3a/1a4i THHeiHOro nporpamvuposanus (3J11T)

26.1 paduueckuii metoa pewenus 3JIT.

27.Peuredne 3a1a4 JJMHEHHOTO NpOrpaMMHpPOBAHHS CUMIIEKCHBIM METO/IOM.

28.CumrieKcHoe peodpasoBaHme.

20.VYkazaHUsa K HAXOKIEHHUIO Ha4aJbHOIr0 OMOPHOTro IlaHa.

30.HaxokaeH1e ONTHMAIbLHOIO IJIaHa.

31.JIBoiicTBEHHOCTD 3a1a4 JMHEHHOr o MporpaMMHUpOBaHHUsI.

32 BiusHHE H3MEHEHHs] MapaMeTpoB MCXOAHOH 3a4auM Ha 3HA4YeHWe LeNeBOH
)y HKLIMH.

33.CoBMeCTHOE pelleHHe IBOHCTBEHHbIX 3a1ay
Tema 3.3 TpaHncnoprHble 3a1a4u

34.ITocraHOBKA ¥ THIIBI TPAHCIIOPTHOH 3a4a4H.

35.0npe/tesieHie HCXOAHOMO OMOPHOTO [1aHa: MPAaBUIIO0 «CEBEPO-3aMadHOro
yi.1a.

36.1pasuno «cepepo-3anaaHoro yria.

37.Crniocod annpokcumaunu Porens.

38.MeToa MOTEHLHATOB.

39.0nTHMAalbHbIE Ha3HAYEHUs WK Npodliema BeiOopa.

40.Benrepckuii METO.

41.0nTHManpHoe 3aKperieHte 3a CTaHKaMi orepauuii no odpaborke aeTaned.
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42 3anaum pasMerlleHus ¢ yHeTOM TPaHCIIOPTHBIX W MPOH3BOACTBEHHBIX 3aTpar
Tema 3.4 JlnckperHas onTUHMH3aLLHS
43 .TMocraHoBKa 3a/1a4M LUeJI0UUCIIEHHOrO TMHEHHOr0 NPOrpaMMHUPOBAHMUS.
44 Knaccudukanus MaTeMaTH4YeCKHX Moelien JUCKPETHOI'O
NporpaMMHUpOBaHUS.
45.Metoa oTcedeHHUsI.
46.Anroputm  P. Tomopwu pelleHuss  3aJadyd  LEeJOYUYHCIEHHOr O
MporpaMMupoBaHus
Tema 3.5 WMcnonap3oBaHue MeTojJa BeTBEH W CpaHMIL MpH  PeUICHHH
TEXHOJIOTHYECKUX 3a1ad
47.CyTh METO/J1a BETBEH W I'PaHULL.
48.3a/1a4a LENOYHUCIEHHOTO (YaCcTHYHO LEeNOYUCIEHHOr0) IpOorpaMMHUpOBaHHsl.
3azaya 0 KOMMHBOsIZKEPE.
49 Pelenune 3ajadd KOMMMBOsiKEpa METOAOM BETBEH M IpaHHl (aJropuT™m
Jlurrna).
50.3a1aua 0 KOMMHBOSIZKEPE ¢ 3a/1aHHBIM HA4allOM U MHUHMMa/IbHbIM ITYTEM.
51.PelucHue 3aauyd KOMMHBOSIKEpPa METOA0M «OJMIKAMLLIEro cocenan.
Tema 3.6 HMcrnonbp3oBaHhe JAMHAMUYECKOrO IMIPOIPAMMMPOBAHMS  TPH
peleHNH TEXHOIOTHYECKHX 3a/1a4
52.TpocTeiitme 3a1a4i IHHAMHYECKOTO MPOrPaMMHPOBAHHS.
53.MyHKUHOHANBHBIC ypaBHeHHs bejuivana.
54.Petuenue 3a/a4K KOMMUBOsIZKepa METOJ0M AUHAMHYECKOI0
nporpaMMHpOBaHHsL.
55.TlepeBo3Ka rpy30B ¢ MHHHMAaJIbHBIMH 3aTpaTaMH.
56.0nTHMAaBLHOE pacrpeaeeHne 1eHeXKHbIX CPEICTB MEXAY MPeANPUATHAMH.
57.0nTHMaILHas NOJUTHRA 3aMeHbl  000py 10BaHMUs.
58.0nTHMAIBLHOE VIIPABICHHUE MTOCTABKAMH ChIPbs
Pasnen 4 OnepaTMBHO — KajleHJapHOE IJIAHMPOBAHHE B TEXHOJIOIMHYECKHX
CUCTEMaX Ha OCHOBE TEOPHH paclihcaHni
Tema 4.1 3agaun TEOPHH PACIUCAHHWH W @JITOPUTMbI HX PELICHHUS
59.AHanu3 3a1a4 TEOPUU pacluCcaHui.
60.Knaccndukatns 3a1a4 TEOPUH PacIIUCaHHH,
61.MopMbl MpeACTaBICHHs PACTIHCAHUH.
62.3a/1a91 TEOPUH PACTTHCAHUH C OAHUM OOCITYIKMBAOLIMM YCTPOHCTBOM.
63.TlocTaHoBKa 3a7auK ¥ KPUTEPHUHU IPPEKTHBHOCTH.,
64.AJFOPUTMBI  pElleHUs 3a7ad C OJHMM CTaHKoM (00city KHBaIOIIMM

npudopom).
65.3a1a4ua TeOpHUH paclUCaHui ¢ IBYMs CTaHKaMHU.
66.TloctanoBKa 3a1aun U anrroputv JlxoHcoHa.

67.Cyeuansbiii BapHaHT 3a1auu JKoHcona.

68.3aaua TeopuH pacnucaHuii ¢ Tpems W Oomee Tnocie10BaTeNbHBIMH
00CTy/KMBAIOLLUMH YCTPOHCTBAMMH.

69.00611ee peienye 3aaaun JHKOHCOHAa METOIOM BETBEH U MPaHHMLL.

70.@opMupoBaHKe pacnucannsi padoTsl 000pyI0BaHNS METOAAMI JTHHEHHOIO
M JIMHAMHYECKOro nporpaMMHupoOBaHHsl.
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Pasznen 5 Moaenuposanue TeXHOMOMMUECKHX 3a/1a4 Ha OCHOBE TEOPHH I
Tema 5.1 Mcnonb3oBanue MaTpUUHBIX TP [IPH peILIEHHH TEXHOIOTHYECKUX
3a/1ad
71.HeKkoTopblie OCHOBHBIE [TOHSATHSI TEOPHH UIP.
72.MaTpH4HbIe UTPBI.
73.PelieHrne MaTpUYHBIX UTP B HHCThIX CTpaTerusx.
74.PelieHrne MaTpUUYHBIX UIP B CMELUIAHHBIX CTPATETUAX.
75.CBoiicTBa ONTHMAJBHBIX CMELIAHHbBIX CTPATETHH.
76.YucneHHble METO/IBI PelIeHHS MAaTPHUUHBIX HIP.
77.CBsi3b TEOPUU UTP C JTMHEHHbIM NPOrpaMMHUpPOBaAHUEM
Tema 5.2 Mrpel ¢ npuponoit. Kpurepun ans npuHATHA pelUueHHH
78.Wrpsel ¢ npupo10ii.
79. I1puHUKI HEAOCTATOUHOIO OcHOBaHKs Jlaruaca.
80.Kpurepnit balieca.
81.MakcuMmuHHbIH KpuTepui Banbaa.
82. Kputepuil MHHHMAaIbHOro pucka CaBuLKA.
83.Kpurepnit neccumusma-ontumusma | ypsulia
Paznen 6 CucteMBl MaccoBOro 00CTy KUBAHUA
Tema 6.1 3anaun maccoBOro 00CITyKHBaHNS
84.00u1ast XapaKTepUCcTUKA CUCTEM MAaccoBOro 00CITyKHBaHUSL.
85 . Knaccuukanums CHCTEM MacCcoBOro OOCTYKMBAHHST W HMX OCHOBHBIE
XaPAKTEPHCTHUKH.
86.3a1au1 aHaIKH3a OJHOKAHABHBIX CHCTEM MAacCOBOr0 00C1Y/KMBaHHUS.
87.3a1a4yn aHaIHW3a MHOTOKAHABHBIX CHCTEM MAacCOBOI0 O0C/IYKUBAHHUS.
88.3anaun cuHTe3’a (ONTHMM3ALMHK) OJHOKAHAJBHOH 3aMKHYTOH CUCTEMBI
MACCOBOrO O0CTYKHBAHKUS € OARH,IAHHECM.
89. 3ajaun cuHTE3a (ONTHUMHU3ALKMH) MHOTOKAHAIBHOH 3aMKHYTOH CHCTEMBI
MACCOBOIO 00C/IY KMBAHMS ¢ OKHAAHHEM
Pasnen 7 TlpumeHeHHe MaTeMaTHUYeCKONH CTATHCTHKM B TEXHOJIOTHH
MalUHHOCTPOCHHS
Tema 7.1 CTaTUCTHYECKHUE METO/Ibl B TEXHOJIIOTHYECKUX MCCIEOBAHUAX
90.MccnenoBanue BIUAHMUS TEXHOJOTMYeCKUX  (PAKTOPOB HAa TOYHOCTH
00paboTKH K LLEPOXOBATOCTEL MOBEPXHOCTH.
91.06paborka HKCIEPUMEHTANbHBIX JAAHHBLIX MO CNOCo0y HaUMEHBLIMX
KBa/IpaToB
Tema 7.2 CTaTUCTHYECKHH aHAIU3 TOUYHOCTH MEXaHH4YeCKOH 00paboTKu U
CTaTUCTHYECKOE PeryJIMpOBaHHE TEXHOIOTHYECKHX MPOLIECCOB
92.0uenka To4YHOCTH 00paboTKM (OopMBI U B3aUMHOTO  PacCrOIOKEHHs
HOBCPXHOCTEH 1T 0Celt aeTalici,
93.CrarneTHYeCKHH aHaIM3 NOCPe1CTBOM O0ILLIHX BLIOOPOK.
94.CraTucTHUeCKH aHamu3 MoCpe;1ICTBOM MAbIX BbIOOPOK.
95.CrarucTiyeckie METOAbl PEryTHpPOBaHMs TEXHOJOTHYECKHUX MPOLECCOB
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[lepeueHb METOMOB (TEXHOJIOIHI) 00yUYEHHS

OCHOBHBIMH ~ MeTOJaMM  OOy4YeHMs, OTBEYaAOUMMH LeJIsIM  HU3yUeHHUs
JUCUMIUIMHBL, SBISKOTCA:

—3neMenThl NpolieMHOro 00y4eHHs (MpodieMHOoe H3N0KEHHE), peamn3yemMoe
HA JEKUMOHHBIX 3aHATHSIX;

—/IeMEHTBl  yueOHO-UCCIeI0BaTeIbCKONH  AeATE/IbHOCTH, peau3yeMble Ha
naboparopHbIX 3aHATUIX M IPH CAMOCTOSTENLHON padoTe;

—~KOMMYHHKATHBHbIE  TEXHOJOTMM  (AMCKyccuu,  ydeOHble — aebarhl),
peaiu3yeMble Ha 1a00paTOPHBIX 3aHATUAX W KOH(EPEHLHSX;

—MCI0JB30BAHUE MOJLYTIbHO-PEHTHHIOBOM OLEHKH 3HAHHH.

Opranu3aiiys U BbIMOTHEHHE CAMOCTOSTEILHON PadOThI
[Ipy W3yueHWH JIHCUMIJIMHBL PEeKOMEHAYETCs HCMONb30BaTh CJASAYyIOUIHEe
Gopmbl camocTosITebHON paboTh:

—  KOHTpOJIMpyeMas — camoctosiTesibHas — pabora B BHAE  pELUCHHA
HH/IMBUAYaTbHBIX 381a4 B ay IMTOPHH BO BPeMs MpOBeaeHUs 1abopaTopHbIX
3aHATHI MO KOHTPOJIEM MperojaBaTeis B COOTBETCTBUH C pacnucaHUEM
3AHITHUH;

—  ympasJisieMasi CaMoCTOsTe/IbHAas padoTa, B TOM YMCIie B BHJE BBINOJHEHHUS
WHAMBUIYaATbHBIX 3aJaHUH ¢ KOHCYIbTALUAME y Mpernoaabaress.

[TepeueHb cpeaCcTB AMATHOCTHKH KOMITETEHIMH CTY I@HTa
Jliss  OUEHKM  JOCTHJKEHHI  CTYJeHTa  MCMOAb3yeTCs  CIeayroni
JMACHOCTHYECKMH HHCTPYMEHTApHH:
—  TECTHPOBAHUSA M0 U3YUEHHOMY MaTepualy;
—  OTueThl N0 NabOPaTOPHBLIM padoTam ¢ HX YCTHOI H TeCTOBOH 3aLIHTOH;
— c/Jadya 3ayera.

VuyebHo-MeToandeckoe — obecrieyeHne  OPHEHTHPOBAHO  Ha  OCBOCHHUE
CTYAEHTAMH OCHOB MHHOBALMOHHLIX TeXHOJOIHH, ymMeHHe padoTarb ¢ HAyYHOH H
TeXHHUeckoll auTepatypoi. M3ydeHue Kak[IOH TeMbl MOMHUMO TPHBEACHHBIX B
yueGHOil nporpamMMe JHTepaTypHLIX WCTOUYHMKOB NpenonaracT HCIOIb30BAHHE
MaTepHasIoB TeMaTHUECKOil evary, a Takike HHPOPMALHOHHEIX pecypcos Internet.

TpeGosanus Kk 00ydaloLEeMycs IPH MPOXOIKICHUS! TEKYLIeH aTTecTalum

B cootserctBuu ¢ .17 Tlonowenus «O Texkylled arTecTallMi» OT
[1.11.2013 No29 cTyaeHTbl J0MYyCKATCS K cjade 3aderta 1o yueOHON AUCLMILIMHE
«Maremaruieckoe MOJeHpoBaHUe M alrOPUTMU3ALUS MHKEHEPHBIX 3a1a4y» IpH
yC/IOBHH BBITIOJHEHHsS MMM BCEX BH/OB 3aHATHH, MPe1yCMOTPEHHbIX yueOHbIM
MJIAHOM M HacTosieil yueOHON nporpaMMoi.

[py  mpoxoscienn  TeKYUICH  aTTecTaunn  CTYAGHTaM  3alpellaeTcs
MOJAB30BATHCS YUEOHLIMH  H31QHIAMI. 3aMHCAMH. KOHCTIEKTAMH, MOOHIbHBIMU
TenedoHaMu U APYTMMH CPEACTBAMH XPAHeHHs U [iepeiadi HH(OPMALIHH,
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[Tpotokos coraacoBanus yueOHOH MporpaMmel Mo n3yuaeMoi yueOHON
AHMCUMIIIHEE € APYTHUMH JAMCLHIIIIMHAMH CTICLMallbHOCTH

Haspanue yuebrol | Haspanue [Ipennoxenus Peluenue,

JUCLHITIMHBL, Kageapsl 00 U3MEHEHHUSIX B NpUHATOE

C KOTOPOH cojepaanun yueOHOMH kadenpoi,

TpebyeTcs NpoOrpaMmbl pa3zpaborasLien

corjlacopaHue VUpesKIAEeHHS BbICILETO yueOHYI0
obpazoBaHus 1o yueOHOH | mporpammy (¢
JIACLIUTITIMHE yKa3aHWeM JaThl U

HOMepa NpoToOKoJIa)

1. Cuctemel TexHonorus

ABTOMATH3HPOBAHHOTO | MALIHHOCTPOCHUA ’/(J/

NPOEKTHPOBAHHA (% ) /[;’1 e

TEXHOQIOIMHYUCCKHN

rnpoueccos

3aB. kadeapoil «TexHomorus MamHHOCTPOCHHMSD) é%’ﬂ.ﬂ. CraceHKo




