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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa 1 o100peHa i peanm3anuu B 2023 - 2024
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IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

Lenpto MUCHUIUTMHBL SBISIETCS M3YYCHHUE O0YUYaIOUIMMUCS OCOOEHHOCTEW MOCTaHOBKHU
3a/1a4 ONTUMH3ALMH, METOJO0B UX PELICHUS M NPUIOKEHHH 3TUX METOJIOB K PELICHUIO 3ajad
ONTUMHU3ALIMK TPOLECCOB M OOBEKTOB, a TaKXKe OBJAJI€HUE HEOOXOJUMBIM M JOCTATOYHBIM
ypOBHEM TNpPO(EeCcCUOHATBHBIX KOMIETEHIIUN B cOOTBETCTBUM ¢ TpeboBanusimu ®I'OC BO no
HarmpasieHuto nmoarotoBku 22.03.02 Metamnyprusi.

B 3amaum u3ydeHus NMUCUMILIMHBI BXOAUT: (GOpMUpPOBAHKE y CTYACHTOB OCHOB 3HaHWM
KOPPEKTHOM MaTeMaTHYeCKOW MOCTAaHOBKM 3aJady ONTUMH3AIMU C KOHKpETH3alMe cMbIcia
LeneBod (QYHKIMM TpU OMNpeAeNeHHbIX (YHKIMOHAIBHBIX U OOJACTHBIX OrpaHUYEHUSX;
OBJIaJiIcHHE CTYyJEHTaMHM TOJXOJaMH K BBIOOPY YaCTHBIX METOJOB (KJIACCHYECKHX H
NPUOIKEHHBIX YHCICHHBIX) JJIsl PELIeHHs KOHKPETHBIX 3aJady ONTUMHU3AIMH TMPOIECCOB U
00BEKTOB METAJLUTy PTHUH; 0OpEeTEeHNE HABBIKOB U YMEHU Ha OCHOBE TIOJYyYEHHBIX 3HAHUN CTaBUTh
U pellaTh 3aja4i ONTUMU3AIMH YKa3aHHbBIX [TPOLIECCOB U 0OBHEKTOB.

3HaHMs CTYJEHTOB JI0JDKHBI UIMETh KOHKPETHYO HAIIPaBJICHHOCTh HA aHAJIN3 TAKUX 3a/1a4
ONTUMHU3ALIMHU, KOTOPBIE MO3BOJIIT MIy0Ke U3YyUUTh U MPOEKTUPOBATh Hanbosee 3 (heKTUBHbIC
IPOLIECCH K 00BEKTHI METAJUTY PTUU

2 MecTo 1UCHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JucinnuHa MeToabl ONTHMHU3AlMU B MPOKAaTHOM NPOM3BOJCTBE BXOAMT B YacTb
ydeOHOro riaHa GopMUpyeMyro y4aCTHUKaMH 00pa30BaTeNIbHbIX OTHOIIEHHH 00pa30BaTeIbHOM
IpOTrpaMMBl.

Jns  u3ydeHHs — JUCUMIUIMHBI  HEOOXOIuMBbI  3HaHMA  (YMEHHUs,  BJIAJCHUs),
chopMUpPOBaHHBIE B PE3YJIbTATEe U3yUEHHS JUCHUIUTMH/ PAKTHK:

Maremaruka

NudopmaTrka n nHOOPMALMOHHBIE TEXHOJIOTUH

AHanu3 4icIoBOi HHPOpMAIUU

3HaHus (yMEHUs, BIAACHUS), OJyUYEeHHbIE TIPU U3YyYEHHH AaHHOM IUCIUIIIMHBI OyayT
HEOOXOAMMBI JJISl U3Y4YCHUS TUCIUILTUH/TIPAKTHK

MoienupoBaHye MPOLECCOB M 0OBEKTOB B METAJUTY pIHU

[ToaroToBka K Mpoueaype 3alirThl U 3al[|Ta BBITY CKHOM KBaIU()UKAITMOHHOW pabOThI

[MoaroroBka k cjaue U caada rocy1apCTBEHHOTO dK3aMeHa

3 KomneteHuuu ody4yaromierocsi, popMupyembie B pe3yJibTaTe OCBOECHHS
JAUCHMILTMHBI (MOYJIs1) M IUIAHUPYeMble pe3yJabTaThl 00y4eHusl
B pesynbrare ocBoeHMS AUCHUILIMHBI (MOAYJsl) «MeTobl ONTUMH3AIMK B MPOKATHOM
MIPOU3BOJICTBEY O0YHAIOIIMIACS JOJDKEH 00J1a1aTh CJICTYOMUMUA KOMIIETEHITUSIMU:
Kon NuaukaTop AOCTHKEHUSI KOMIIETEHIUU
WHIUKATOPA
IIK-5 Crhoocoben ompenensTh OpraHW3AlMOHHBIE W TEXHUYECKHE MEPHl I BBIMOJHECHUS
MIPOU3BOACTBEHHBIX 3a/IaHMM 110 BBIIYCKY FOpsYEKaTaHOTO MPOKaTa
IIK-5.1 AHanu3upyeT YCTPOWCTBO, COCTaB, Ha3HAYCHHE, KOHCTPYKTHBHBIE OCOOCHHOCTH,
OPUHIMO ~ pa0oOThl, TMpaBWia OKCIUTyaTalldd W TEXHUYECKOTO  OOCITyKMBaHUS
o0opyoBaHus, TPUOOPOB M MEXaHM3MOB IeXa MO MPOHM3BOJICTBY TOPSYEKATAHOTO

npoKara
I1K-5.2 BrisiBisier Kiro4eBBlE MApaMETPbl TEXHOJOTMYECKUX IMPOLECCOB YYACTKOB Li€Xa IO

MIPOU3BOACTBY TOPSTYEKATAHOTO TIPOKATa, BIHMSIONINE HA KA4eCTBO TOTOBOW MPOXYKITHH
IK-5.3 OneHnBaeT MPOW3BOJCTBEHHYIO CHUTYAIMIO B TEXHOJOTHYECKHUX OTAEICHUSAX IIeXa IO

NPOU3BOACTBY TOpsYEKAaTaHOro mpokara. KoHTpommpyeT KauyecTBO TropsMeKaTaHOro
NPOKaTa Ha CTaAusIX TEXHOJOTHYECKOTI0 NPOIEcca U TOTOBON MPOIYKIMH




Kon WNupukarop TOCTIKEHUS KOMITCTCHIIUU
WHJIUKATOPA
[TK-6 CniocoOeH Koop IMHUPOBATh PA0OTHI TEXHOJOTHYECKUX MOAPa3ACICHUI POU3BO/ICTBA METU3HOM
MPOIYKIIUN
[1K-6.1 AHaM3UpyeT yCTPOWMCTBO, COCTaB, Ha3HaY€HHE, KOHCTPYKTHUBHBIE OCOOCHHOCTH,
MIPUHITUITBI PA0OTHI, CXEMY PaCIIOJIOKECHHUS, MPABUIIA SKCIUTyaTalluy U TEXHUYECKOTO
o0cimy>KuBaHus 000PYAOBaHUS AJISl IPOU3BOJICTBA METHU30B

[1K-6.2 Ormpenensier NMPUYMHBI W TIOCJIEACTBHA HETATHBHBIX H3MEHEHHWH MapaMeTpoB U
MOKa3aTelled KauyecTBa MIPOLECCOB MPOU3BOICTBA METH30B
[1K-6.3 IlpoBepsieT  TEXHMYECKOE  COCTOSIHUE  OCHOBHOTO U BCIIOMOIAaTEIbHOIO

000pyIOBaHUS B IMOAPA3ICICHISIX TPON3BOICTBA METH30B

4. CTpyKTypa, 00BbEM M COepKaHue TUCHHTUINHBI (MOTYJIs)
OO6miast TpyA0eMKOCTh TUCIUILIMHBI COCTaBIsgeT 3 3a4yeTHbIX eaunauil 108 akan. gacoB, B TOM
YHUCTIE:
— KOHTaKTHas paborta — 15 akas. yacos:
— ayautopHas — 14 akaz. yacos;
— BHeayIUTOpHas — 1 akaJi. 4acoB;
— camocTositenbHas padora — 89,1 akas. yacos;
— B (hopme npakTHyeckoi moaroroBku — 0 akaj. vac;
— MOATOTOBKA K 3auéTy — 3,9 akaj. yac
dopma aTTecTalyu - 3a4eT

" =
AynuTopHas =
KOHTaKTHas pabora = = dopMa TeKyILEero
=
Paznen/ tema 2 (B axaj. vacax) E e Bux . KOHTPOITA Kon
5N S © | caMocCTOATENBHOM |  yCIIEBaeMOCTH H
JCTIUTLITAHBI < [~ ., | kommeTeHIIIM
o & padoTsI MIPOMEKYTOYHOI
na6. |mpakr. [ €8
Jlek. Z s aTTecTalnuu
3aH. 3an. | S &
1. Tlpeamer u 3ana4m Kypca
1.1 penp u 3ama4yu Kypca;
H 5 ypea, CaMOCTOSATENBHO
ero MECTO cpemm
H3y4eHHE Y4eOHO
JTUCLMILIHH y4eOHO-TO .
-METOJMYECCKON
J1aHa, TTOHATHE 00
JUTEPaTypHl,
O TUMU3AIIHIH KaK KontponbHas
5105 11 KOHCITEKTOB
YAYy4LIEHUH TEXHUYECKUX N paboTa (oMamHsis)
JICKIMH;
00BEKTOB o
BBIMIOJTHEHUE
OTIpEeICTICHHBIM -
KOHTPOJIBHOMN
KOJINYECTBCHHBIM
paboTsl
MOKAa3aTessM.
Uroro no pazneny 0,5 11
2. MoaenupoBaHue MPOLECCOB —
3aJ]a4M, METO/IBI, OCOOCHHOCTH.




2.1 Maremaruyeckue
MOJIENH MpOLIECCOB -
OCHOBa WX OITHMH-3aLAH:
MaTeMaTH4e-CKast

MTOCTAaHOBKA 3a1aun CaMOCTOSITEIILHO
ONTUMU3A-TIUH: KPUTEPHUH, n3ydeHue yaeoHo
a-paMeTpBl, 1esneBas -METOJMYECCKON
KIMS W OTpaHU-YCHUS; JTUTEPATyPhL
yn P ’ PATYPBL, KontponbsHas
Kiaccudu-Karus KOHCIIEKTOB pabota
ONITUMU3AIIM-OHHBIX 33]a4; JICKIMH;
1 At g 1 15 TTHH, CaMocTosTeIbHOe
BUJIBI MaTeMaTHIeCKHX BBITIOJTHEHHE
N o pelleHue 3a1a4 Ha
MOJIeTIeH, UX OCOOCHHOCTH, KOHTPOJBHO
3aHATHU
JIOCTOMHCTBA u paboTsl
HEJIOCTaTKH; Hay4yHbIe HOJTOTOBKA K
OCHOBBI MOCTPOCHUS 11a00paTOpHBIM
MaTeMaTH4YeCKHX 3aHATHSIM
MoOJe-JIei; posib MoJeneil B
IIOCTaHOBKE 3a1ay]
ONTUMHU3AIMM;  TPUMEPHI
3a1a4 ONTUMHU3ALHN.
Hroro no pazneny 1 15
3. OCHOBBI TEOpUHM TOUCKA
ONTUMAJILHBIX peHIeHUN
3.1 KjaccM4ecKre METOIbL
mddepeHunanTbHOE
bdep CaMOCTOSTEIIEHO
MIPOTpaMMHPOBaHUE, TIOMCK
H3ydeHHUe yuyeOHO
JKCTpeMyMa .
dbbeperipyemoit -METOAMYECKON
JUTEPaTypHI,
GbyHKIUN MHOT'HX
HODCMCHHBIX on KOHCIIEKTOB KonTponbhas
p PHl g 0,5 11 JIEKIUH; pabota
OTCYTCTBUHM OTpaHHYEHUH,
BBIITOJIHEHUE (momanmsist)
METOJ UCKITIOYCHHS o
KOHTPOJIBHOH
MIePEMEHHBIX; OJHOMEpPHAS
. paboTsI
ONTUMU3AIHS, TACCUBHBINA
N ITOJITOTOBKA K
u MOCTIeIOBATENHBIA
3aHATHSIM
TIOHCK, METOJIBI
0J1-HOMEpHOU
Hroro no paznemny 0,5 11
4. Ontumuzanusi B IPOKATHOM
MIPOU3BOJICTBE
4.1 0COOEHHOCTH
ONITUMU3AIMA B TIPOKATHOM CaMOCTOSITEIILHO
TIPOU3BOJICTBE; n3ydeHue yaeoHo
Kiaccuukanus -METOINYECKOM
ONTUMU3AIMOHHBIX 33]1ay; JTUTEPATyPhL Konrpoubras
' 5125 12 Parypel, pabora
JTarbl PpeIeHsI KOHCIIEKTOB
N (momarHss)
ONTUMHU3AIMOHHBIX 3a]ad; JIEKIMH;
UK ONTUMH3AIUK; [eIH MOJIrOTOBKA K
" KpUTEPUH 3aHATHSIM
OIITUMAJIbHOCTU B
HWroro no pazueny 2,5 12
5. OCHOBBI COBpEMEHHOMU
TEOPHH MareMaTHYeCKOro

[IPOrpaMMHPOBAHUS




51 JIMHCHHOE

MIPOrpaMMHpPOBaHUE; CaMOCTOSITEJIEHO
ciyqai rpagpuyeckoro n3ydeHue yaeOHo
peIeHHsI OCHOBHOM 3a/1auu -METOJIMYECCKON
JTUHEHAHOTO JTUTEPaTypHI,
MIPOrpaMMHPOBaHUS; KOHCIIEKTOB KontponbHas
olmme cBOWCTBA pelleHUs 0,5 14,4 JISKLUH; pabora
O3JIII;  cummiIeKkc-MeTox BBIIIOJIHEHUE (momanmsist)
peleH st 33124 JTHHEHHOTO KOHTPOJBHBIX
POTPaMMHUPOBAHHS; pabot
HEJTUHEHHOe MOJIrOTOBKA K
MPOTrPaMMHUPOBAHHUE; METO 3aHATHSIM
MHOXxuUTenen Jlarpamka.
Hroro no pazneny 0,5 14,4
6. JuHaMuyeckoe
[IPOrpPaMMHPOBAHHUE:
6.1 dyHKIHS Kak|
BappHpyeMas  BCIHYHHA;
(yHKIIMOHAN KaK ILielieBas
GbyHKUUS, dKCTpeMallb Kak| CaMOCTOSITEIIBHO
pelCHHEe  BapUALMOHHON H3yYeHHE yIeOHO
3a7a4d, OTBHICKHBAEMOEC W3 -METOJHYECKOIT
YpaBHEHUS Diinepa; JIATEpaTyphL Kontposnas
K 0,5 15 ’ pabota
BO3MOYHOCTh ydera KOHCIIEKTOB
N (momarnmsis)
OTpaHUYCHUs] B  BHUMC JICKIIHI
¢byHKUHOHANA; PSMOU MOJrOTOBKA K
METO. Putia TSt 3aHSATHSIM
IpUOTIKEHHOTO PEIICHUS
BapHAHOHHBIX 3a1a4
OIITUMU3AIIHH.
HWroro no paznemny 0,5 15
7. BapuanuoHHOE HWCUHCIICHHE
KaK METOJI ONTUMH3AINH
7.1 GbyHKIIHS KaK
BapbupyeMas ~ BEJIHYMHA,
(GYHKIMOHAT Kak IeNeBast
CaMOCTOSITEIILHO
GyHKIMS, dKCTpeMallb Kak
. H3y4eHHE yIeOHO
pellicHHe  BapHAIMOHHOH -
-METOJMYECCKON
3aJa4i, OTBICKHMBAEMOC U3
ypaBHeHus Sitnepa: JUTEPaTypHl, KoHTponbHas
’ 0,5 10,7 KOHCITEKTOB pabota
BO3MOYKHOCTb y4eTa .
JIEKIUHI (momanmsist)
OTpaHWYCHUS B  BHIC
(hyHKUHMOHANA; MIPSIMOM TOAIrOTOBKA Kk
o ’ P 71a60PATOPHBIM
METOJ Putna s
3aHATHIM
MPUOIMKEHHO-TO PELICHHS
BapHaIMOHHBIX 3a1a4
ONITUMHU3AIIVH.
Htoro 1o pazaeny 0,5 10,7
HWroro 3a cemectp 6 89,1 3a4éT
Uroro no nucrmmmue 6 89,1 3a4er




5 O0pa3oBaTtesibHbIE TEXHOJIOTUH

JUis  peamm3anil  TPEIyCMOTPEHHBIX  BHJAOB  yueOHOW paboOTBI B KadecTBe
O6paSOBaT€JII)HI)IX TeXHOJ'IOFI/If/'I B HpeHOIIaBaHI/II/I JOUCIIUITIINHBI I/ICHOJII)3YIOTC$I HCHOJ’II)?)YIOTCH
TpaI[I/IHI/IOHHaSI 06p330BaTCJ'II>Ha${ TCXHOJIOTUA nu I/IH(bOpMaIII/IO HHO -KOMMYHI/IKaTI/IBHI)Ie
00pasoBaTebHBIC TEXHOJIOTHH. [IpH TOM MPUMEHSIOTCS CIIeAyoIHe (GOPMBI yICOHBIX 3aHATHIA:
WHPOPMAIMOHHAS JICKITUS, MPEAYCMAaTPUBAIONIAs TTOCICI0BATEIIFHOE U3JI0)KEHHUE MaTrepuaia B
)II/ICHI/IHJ'II/IHapHOI\/’I JIOTHUKCE, HpaKTI/I‘IeCKI/IC 3aHATHUS, IIOCBAIIICHHBIE OCBOCHHIO KOHerTHLIX
YMGHI/Iﬁ M HABBIKOB IIO Hpe}IJ'IO)KCHHOMy aJ'IFOpI/ITMy; J'IeKI.[HPI-BPI3yaJ'IPI3aHI/II/I; HpaKTquCKHe
3aHATHA B (popMme npe3eHTanuil. [IpakTuueckue 3aHATHS 110 U3y4aeMoil TUCIMIUTUHE POBOISTCS
¢ ucrostb3oBanueM | T-meTo10B, pabOThI B KOMaH/IE, MHANBUIYAJILHOTO OOYyUYEHUS.

6 YueOHO-MeTOAHMYECKOE 00ecneueHHe CaMOoCTOsITeIbHOI padoThl 00y4aloIIuXCsl
[IpencraBneHo B mpuioxeHuu 1.

7 OuleHO4YHbIE CPeICTBA IS MPOBeIeHUsl MPOMEKYTOUHOI aTTecTaAllul
[IpencraBneHbl B MPUIOKEHHUH 2.

8 YueOHo-MeTOAMYeCKOEe U HHPOPMAIIMOHHOE 0fecTedeH e JUC UUILTHHBI (MOTYJIsl)

a) OcHoBHas TUTEpaTypa:

1. ArretkoB, A. B. Meroasl ontuMusanuu: YueoHoe nocooue / A.B. Arrerkos, B.C.
3apy6un, A.H. KanaraukoB. - Mocksa: WL PUOP: HUL] Uudpa-M, 2013. - 270 c.: un;. -
(Boicuiee o6pazoBanue: bakanaspuar). ISBN 978-5-369-01037-2. - Tekcr: anektpoHHsIif. - URL:

https://new.znanium.com/catalog/product/350985

2. [ManTeneeB, A. B. Metonsl ontumuzanuu. [IpakTudeckuii Kype: yaeOHoe mocobue ¢
MyYJBTUMEMa COTPOBOXIeHUEM [DnekTpoHHblil pecypc] / A. B. IlanreneeB, T. A. Jlerona. -
Mocksa: Jloroc, 2011. - 424 c: un. (HoBas yHuBepcuterckas Oubmmoreka). - ISBN
978-5-98704-540-4. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/469213

0) lonosHUTeILHAS JINTEpPaTypa:

3. Amngpocenko, O. C. JluHeiiHOe mNPOTpaMMHUPOBAHUE. ODJIEMEHTBI CETEBOTO
TUIAHUPOBAHMS M TEOPUH UTp [DNeKTpoHHbIH pecypc]: npaktukyMm / O. C. Angpocenko, B. 111
Tpodu-moBa ; MI'TY, [kad. MMD]. - Maraurtoropck, 2010. - 120 c. : wi., rpad., Tadmr. - Pexxum
JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=522.pdf&show=dcatalogues/1/10925
24/522.pdf&view=true. - MakpoOOBEKT.

4. KBacoBa, H. A. MaremaTtnueckue METObI U MOJIEH [ DIEKTPOHHBIN pecypc]: yueOHoe
mocooue / H. A. KBacosa; MI'TY. - Maruutoropck: MI'TY, 2017. - 94 c.: ui., tabmn. - Pexxum
JOCTYTIa!
https://magtu.informsystema.ru/uploader/fileUpload?name=3460.pdf&show=dcatalogues/1/1514
272/3460.pdf&view=true. - MakpoOOBEKT.

5. Ps6uukoBa, E. C. MeToibl ¥ TeOpUH ONTHUMHU3AIUH [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / E. C. Ps6unkoBa, C. M. Auapees, M. 10. Ps6unkos; MI'TY. - Marautoropck: MI'TY,
2016. - 1 BIEKTpOH. OIIT. JTUCK (CD-ROM). - Pexxum  gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132
040/2722.pdf&view=true. - MakpooOBEKT.

6. CnmmwxkkoB, O. A. Ilpaktukym 0o MeToAaM ONTHUMH3ALUU: YuyeOHOe
noco6ue/CnemxkoB O.A. - Mocka: By3osckuii yueOnuk, HUL MHOPA-M, 2016. - 200 c. ISBN
978-5-9558-0372-2. - Tekcer: JJIEKTPOHHBIN. - URL:
httos://new.znanium.com/cataloa/product/520828



https://new.znanium.com/catalog/product/350985%202
https://new.znanium.com/catalog/product/350985%202
https://new.znanium.com/catalog/product/469213
https://magtu.informsystema.ru/uploader/fileUpload?name=522.pdf&show=dcatalogues/1/1092524/522.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=522.pdf&show=dcatalogues/1/1092524/522.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3460.pdf&show=dcatalogues/1/1514272/3460.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3460.pdf&show=dcatalogues/1/1514272/3460.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://new.znanium.com/catalog/product/520828

7. CrpyuenkoB, B. U. Ilpuxknanneie 3agaun onTUMHU3auuMu. Mojaein, METObI, aJIrOPUTMBbI:
[Ipaktryeckoe nocodue / CtpyuenkoB B.U. - Mocksa: COJIOH-IIp., 2016. - 314 c.: ISBN
978-5-91359-191-3. - Tekcr: AIIEKTPOHHBIMH. - URL:
https://new.znanium.com/catalog/product/905033

B) Meroanyeckue yKazaHus:
Meroauueckue ykazaHus Ui CTYI€HTOB IIPU NOATOTOBKE K IPAKTUYECKUM 3aHATHAM
[IpakTuueckue 3aHATUS MPEACTABIAIOT COOOM, Kak MPaBWIIO, 3aHITHS IO PEIICHUIO
Pa3IUYHBIX TPUKIIAJHBIX 3371a4, 00pa3Lbl KOTOPBIX OBLIM JaHbI HA JIEKIHSX.
[enn npakTHYECKUX 3aHATUI
[J cucreMaTHU3UpOBATh, 3aKPEMUTh U YTIIIyOUTh 3HAHUS TEOPETUYECKOTO XapaKTepa;
(] Hay4uTbCs NMpUEMaM pELIEHUS NPAKTUUECKUX 3a]ad, CIOCOOCTBOBATh OBIIAJCHUIO
HAaBBbIKAMU U YMEHUSIMU BBIIIOJIHEHUS PacyeTOB, IpapUuecKux U APYyTrUX BUIOB 3a/1aHUM;
[J HayuuTbCs paboTaTh C KHUTOMH, 10JIb30BATHCS CIPABOYHOM U HAYYHOH JIMTEpaTypoii;
U chopMHpOBaTh yMEHHE YUUTHCSI CAMOCTOSATENIBHO.
Metoaunueckue yKa3aHus JUis CTyA€HTOB JJIS1 CAMOCTOATEIbHOM paboThI
(npu BemmosHeHuu JIKP)
AnropurM Beinonsenus JIKP no nucnunivze
1. IMonyunre 3amanue nns JIKP y mpenogaBatens (unu 3aiianute Ha oOpa3oBaTeNbHBII
noprain MI'TY).
2. IToBTOpuTe Teopernuyeckuit Matepuain no teme JIKP, ucronb3ys KOHCIIEKTHI JIEKIIUH,
y4e0HO-METOIMIECKYO0 JINTEPATypy, PEKOMEHIOBAaHHY IO ITPETI01aBaATENIEM.
3. U3yuure npumepsl, pa300paHHbIe Ha JIEKIIUOHHBIX U MPAKTHYECKUX 3aHATUAX.
4. Bemmonuure JIKP o npeanaraemoit Teme, HOJArOTOBBTE K 3aILUTE.

r) [lporpammHoe o0ecnieuenue u UHTEepHET-pecypcehl:

IIporpammHuoe o6ecnieyenmne

Haumenoanue [10 Ne norosopa Cpok neicTBUS JTULIEH3U T
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional

7Zip c¢B0001HO pacapoctpansemoe 110 0eccpoIHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HHGOPMALMOHHBIE CTIPABOYHbIE CHCTEMbI
Ha3zBanue kypca CchlUIKa
DnekTpoHHas 0a3a MepHOAMYECKUX u3gaHuii East View
Information Services, OO0 «MIBHUC»»

https://dlib.eastview.com/



https://new.znanium.com/catalog/product/905033
https://dlib.eastview.com/

Hannonanwsnas HH(OpPMaIMOHHO-aHAIUTUYECKast URL:
cuctema — Poccuiickuil MHAEKC HAyYHOIO HUTUPOBAHUS
(PUHLL)
IMouckoBas cucrema Axamemusi Google (Google
Scholar)
WNudpopmanmonnas cucrema - EnuHoe okHO noctyna K
HHOOPMAIMOHHBIM pECYPCaM

9 MartepuajJbHO-TEXHHYECKOE o0ecneyeHne JUCHUITUHBI (MOYJIs)

https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

MarepuanbHO-TeXHUYECKOE 00ecredeHNe JUCITUTIITMHBI BKIIIOYACT:

VYyebHble ayUTOPUH IS IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUMA: MYJIbTUMEIUNHbIC
CpellCTBa XpaHEeHHUs, IepeIayuu U MpeacTaBieHus nHbopMaLun

VYyebHble aynuTopud Ui TPOBEACHUS TMPAKTUUYECKUX 3aHATHH, TPYMNIOBBIX H
UH/IMBUYAJIbHBIX KOHCYJbTALIMM, TEKYLIETO KOHTPOJII U MPOMEKYTOUHOW aTTeCTalluu:
MYJIBTUMEIUAHBIE CPEICTBAa XpaHEHWs, TMepefaud M IpelacTaBieHus UHOpMalUy;
niepcoHasbHble KoMmbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET W ¢ J0OCTynmoM B
3JEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemienuss nans  caMOCTOSITENILHOM — pabOThl  O0y4aroummxcs: MepCOHAIbHbBIE
KommbioTepsl ¢ makerom MS Office, Beixog0oM B MIHTEpPHET M ¢ JOCTYNOM B 3JICKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTENbHY O CPEy YHUBEPCHUTETA

[Tomemienne s XpaHeHuS ©  TPODUIAKTHUECKOTO OOCTY>KUBaHHS y4eOHOTO
000pyAOBaHUSA: CTEIIAKHU I XPAaHEHUST yUeOHO-HATTISAHBIX TTOCOOMIA U y4EeOHO-METOIUIECKOM
JIOKYMEHTalluu


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

[Tpunosxxenue 1

Y4eOHO-MeToAnYEeCKOe 00ECTIeYeHNE CaMOCTOSI TEIIbHON paboThl 00yJaroIuXcs
[lo mucummnivHE MpeayCcMOTpEeHa ayJUTOpHAas M BHEAyJUTOPHAs CaMOCTOSITeNIbHas paborta
00yJaromuxcs.

AyautopHasi —caMOCTOsiTelbHas paboTa CTYJIEHTOB Ha MPAKTUYECKUX  3aHATHUAX
OCYILECTBIIETCS MO KOHTPOJIEM INPENONABATEN B BUE PEUICHUA 3a]a4, KOTOPBIE OIPEIEIsAeT
IIPETOJaBaTeNb JJIs CTY IEHTOB.

Bueaynuropnas  camocrosiTenbHas ~— paboTa  OCYIIECTBJSETCS B BHIE  YTEHUS
y4eOHO-METOIMYECKOH JINTepaTypbl, KOHCIIEKTOB JIEKLINH, JIEKTPOHHBIX YUY€OHUKOB; pPabOTHI C
00pa3zoBaTebHBIM MOPTAJIOM YHUBEPCHUTETA; BBIMOJHEHHS IOMAIIHUX KOHTPOJIBHBIX paboT C
KOHCYJIbTAlIUSIMHU NIPEMNO/aBaTeNsd; MOArOTOBKOM K 3alllUTe JOMAIIHUX KOHTPOJBHBIX padoT.

BapuaHTbl 3a1aHMii 1JI KOHTPOJIbHBIX padoT

Konmponvnas paboma no meme:
«Memoovl onmumusayuu 6 yurie MamemMamuyeckux OUCYUnIuH»

1. Kakwe MHOXKECTBa Ha3bIBAlOT: 3aMKHYTBHIMH, OTKPBITBIMH, OTpPaHHUYCHHBIMH,
KOMOakTHRIMU? UTO Takoe AuaMeTp M BHYTPEHHOCTh MHOXECTBA?

2. Uro Takoe WLEHTP M paAuyC OKPECTHOCTH TOYKH? UYUTO Ha3BIBAIOT OTPE3KOM,
BJIO’KCHHBIM B JaHHBIN OTpE30K?

3. W3 xakux 3TamnoB COCTOAT AOKa3aTEIbCTBA OT MPOTUBHOTO M [0 METOAYy MaTeMaTH4eCKOH
UHAYKIUN?

4. Yto Ha3BIBAIOT MOHOTOHHOH, CTPOTO MOHOTOHHOU, BO3pacTarolieil, yObIBarmIIeH,
HeyOBIBalOIIE W  HeBO3pacTawimei mociegoBarespbHOCTAMU?  UTo  Takoe
HOJMOCJIEA0BATEIBHOCTD U MIPE/EJIbHAs TOUKa MOCJE10BaTEIbHOCTH?

5. Uro Ha3wpBaloT (QyHKIOUEH, yOBIBAaIOIIEH, BO3pacTaroIned, HeyObBalOmeH u
HEBO3pacTawllleil B npomMexyTke yuciaoBoi npsmoi? Ilpusenure npumepsl (yHKLHM,
HenpephIBHBIX B HMHTepBaje (a,b) wnm B monmyuwHrepmane [a,b), HO He SBISIOIUXCS
HETNpEepPBIBHBIMK Ha OoTpe3ke [a,b]. [lepeuunciaure cBoicTBa QyHKIINH, HEMPEPHIBHON Ha
oTpe3ke. B HEM paznuuue Mexay TOUuKaMH pa3pbiBa IEPBOTO U BTOPOro poaa?

6. [aiite ompeaeneHre TOYHOW BepXHEW (HM)KHEHW) TpaHu (DyHKIIMA MHOTHX TIepEeMEHHBIX
(0IHOTO MEPEMEHHOT0) Ha OTKPBITOM, 3aMKHYTOM MHOecTBe. B uem paznuuune mexay min f
(X) wminff(x)?

7. KakoB CMBICII CHMBOJIOB ,,0 Majoe» 1 ,,0 0oJbinoe»? |

8. Cdhopmymupyiite teopemsl Pepma u Jlarpanxka, Hanumutre ¢GOpMyay KOHEYHBIX
npupamieHuid. YTo Ha3pIBalOT TOYKOM CTPOTOro JIOKAJbHOrO 3KCTpeMyMa (GyHKIUH
onHoro mnepeMmeHHoro? Cdopmynupyiite HEOOXOJUMBIE U JOCTAaTOYHBIE YCJIOBUS
KCTpeMyMa Takoi (yHKuuu. B yem pasznuuume MexaAy JTOKaIbHBIM YKCTPEMYMOM U
HanOOJIpIINM (HAUMEHBIINM) 3HaUYCHUEM 3TOHN QYyHKIUH HA OTpe3ke?

9. Kak mnpoBeputh, sBIseTcs JHU (PYHKIUS OJHOTO AEHCTBUTEIHHOTO IEPEMEHHOTO
BBIMYKJIOH (CTpOTo BBIMYKJI0W) BHU3 (BBepX) QyHKIHMEH? CKOIBKO 3KCTPEMYMOB MOKET
UMETb BBINYyKJIas (CTPOro BhIMyKJast) GyHKIHSA OJHOTO IEPEMEHHOTO Ha OTpe3ke?



10.

11.

12.

13

14.

15.

16.

17.

18.

19.

B kakux ToYkax OTpe3ka JHWHEWHAas (QYHKIUS JOCTUTAaeT CBOUX HAMOOJBIIETO U
HauMeHblnero 3HaueHui? Kak HaWTU TOUKYy 3KCTpeMyMa KBaJpaTHOTO TPEX4jeHa B
uHTEepBae?

UTo Ha3bIBAIOT CXOAMMOCTBIO METOJla BBIYUCICHUNW M TOPSAIKOM €Tr0 CXOJIUMOCTHU?
3anumuTe yCJIOBUS, TPHU BBINOJHEHUH KOTOPBIX CKOPOCTh CXOJUMOCTH METOj/a
SABIISICTCS] TIMHEWHOM, CBEPXJIMHEHOM, KBaJApaTUYHO W, KyOUIECKOM.

Kakyro MaTtpuiny Ha3bplBalOT THAroHajJbHO M, EAMHUYHOW, CAMMETPHUUYECKOM, HYJIE€BO,
OJ0YHOM, TPAHCIOHHPOBAHHOW IO OTHOMICEHWIO K gaHHOW? YTo Ha3pBalT
OnpeleauTeNeM KBAaJApaTHOM MaTpHULbI, €€ YIJIOBBIMM MHUHOPAMH, HEBBIPOKIECHHOU
(BeIpOXAEeHHOM) MaTpuIei? KakoBbsl mpaBwiia pa3jaoKEeHUsS OMPEAEITUTENS 1O CTPOKE
(o cronbity)? Chopmynupyiite HEOOXO0IMMOE U TOCTATOYHOE YCJIOBUS CYIIECTBOBAHUS Y
KBaJpaTHOW MaTpullpl OOpaTHOW MaTPHIIBI. Kakx cBs3anbpl Mexay co0oit
ompeaenutesnu 3TuX Marpul? UTo Ha3pIBalOT paHTOM MAaTPHIbl, 0a3UCHBIM MHUHOPOM
maTpuubsl? UTo Takoe HETpUBHAJbHAs JHHEWHas KOMOWHAIUsA CTPOK (CTOJIOIOB)
MaTpHUIIbI?

. B uem pas3jingyue MExAy KOOPHHHaTHOﬁ, BeKTOpHOﬁ u ManHqHOﬁ 3alIMCBhO CUCTCMBI

auHeHbIX anreOpamdeckux ypaBHeHuil (CJIAY)? Kakywo CJIAY Ha3bpBaoT
COBMECTHOM, HEOINpPENEJIEHHON, KBaaparHOW? YeM OTIMYaroTCs MNpsSMbIE METOJbI
pemenus CJIAY ot nurepannoHHBIX?

Uto Takoe JUHEWHOe, JUHEWHOe apupMeTHuecKoe, EBKIUJO0BO, METpUUYECKOe U
HOpPMUpPOBaHHOE NpocTpaHcTBa? Ilepeunciante akCHOMBI CKAISIPHOTO YMHO XeHus. Kak
CBA3aHBl MEXIy co00i CKalgpHOE NpOMU3BEACHUE, HOpMa M MeTpuka? 3amnuiuuTe
HepaBeHcTBO Komm - ByHsKOBCKOTO.

UTto Takoe JNMHENHBIM omepaTop, MaTpuua JUHEHHOro omneparopa? Kak 3amucars
MaTpuIly JHHEHHOTO onepaTopa B pa3audHbIX O0a3zucax? YTo Takoe OPTOHOPMHUPOBAHHBII
0a3uc, OpPTOTOHAIBHBIK H CcaMOCONpPsKEHHBIH omepaTtopsl? Kakue wmarpuisl
COOTBETCTBYIOT 3THM omnepatopam? KakoBbl CBOWCTBa COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HAUEHMH ATHUX OINEpPaTOPOB B KOHEYHOMEPHOM JIMHEHHOM
npoctpancTBe? UYTO Takoe XapaKTEpUCTUUECKOE YpPaBHEHHE MaTpUllbl U €€ coO-
CTBEHHbIE 3HAUEHUA?

Uro Takoe suHEWHass U KBaapaTudHas (opMmbl, MaTpula KBaJpaTU4YHOH (opmbl?
O6ocHyiiTe mpoliecc NpUBEIEHUS KBaApaTUIHOU (POpMBbI K KAHOHMYECKOMY BUY CCBUIKOMN
Ha COOTBETCTBYIOIIME TEOpeMbl JUHEWHOU anreOprl. Kakyro kBagpatuuHyio GopMy M Kakyro
MaTpully Ha3bIBAIOT TMOJIOKHUTENBbHO (OTpHLATENbHO) omnpeneneHHon? Cdopmynupyiite
kpurepuii  CwibBectpa. Kakyro kBamparnddyro (GopMy Ha3bIBAIOT — HETOJIOXKUTEIBHO
(HEOTpUIIATEJIHFHO ) OTIPEICICHHO W, 3HAKOIIeP EMEHHOM?

Hanumure dhopmyny Teimopa ¢ octaTouHbIM 4jieHOM B Gopme Jlarpanxka u [leano s
(GYyHKIMU OJTHOTO JIEHCTBUTEILHOTO MEPEMEHHOTO U 711 GYHKIIUN MHOTHX TIe-
PEMEHHBIX.

Kakyto (yHKIIMIO MHOTHX TIEpEMEHHBIX Ha3bIBAIOT HETIPEPBIBHOM 110 COBOKYITHOCTH IEPEMEHHBIX
Y HETIPEPBIBHOI N0 YacTu nepeMeHHbIX? UTo Takoe JMHUS (MIH MOBEPXHOCTD)

ypoBHsA Takod ¢(yHkuM? YTO HaA3BIBAIOT KOOPJAMHATHBIMH (YHKUMSIMHU BEKTOPHOM
(YHKLIMM MHOTUX NEpEMEHHBIX U €€ MaTpHuLel SIkoOu o BCeM MM 10 YacTH MEPEMEHHBIX ?
Uro Takoe TrpagueHT (QYHKIMH MHOTHX TIepeMeHHbIX, Marpuua I'ecce? 3anumure
npupaieHus auppepeHuupyemMoi 1 ABaxasl AuddepeHunpyemMoil GyHKIUHN, UCTIOIb3YS 3TH
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a)

nousatus. Copmynupyiite TeopeMy O HesIBHOW (YyHKOMM W TeopeMmy o0 oOpaTHOU
GyHKIUH.

Uro Takoe nmpou3BogHas (PyHKIIMA MHOTHX NIEPEMEHHBIX 110 HAIIPABJICHUIO BEKTOPa M KaK OHA
cBsi3aHa ¢ rpagueHToM QyHkimu? Mmeet mm nuddepennupyemas GyHKITUS MHOTHX
MIEPEMEHHBIX TPOU3BO/IHBIC 110 BCEM HampaByieHUsiM?  BepHo i obpaTHOoEe?

Kakue ycnoBusi Hajo HajoXWUTh Ha MPOM3BOAHYIO (YHKIMM MHOTMX IEPEMEHHBIX I10
HaIpaBJIeHUIO, YTOOBI MOXKHO OBLIO yTBEpXkAaTh, YTO:  a) (DYHKIUS HETpEephIBHA; 0)
byukuus nudpepenuupyema? Ilpusenure npumepsl.

B 4em paznuunie MexXay TOHKOW SKCTpEMyMa M KPUTHUUECKOW WM CTAIMOHAPHOW TOYKaMH
CKaJISIpHOW (YHKIIMM MHOTHX TepeMeHHBIX? UTO Ha3pIBAlOT CTPOTUM (HECTPOTHM)
JIOKaJIbHBIM SKCTPEMYMOM Takou pyHKImn?

ChopmynupyiiTe HEOOXOIUMBIE yCIOBUS DKCTpEMyMa CKaJspHOW (YHKIHUH MHOTHUX
NEepEeMEHHbIX: a) C UCMOJb30BAHMEM YaCTHBIX MPOMU3BOAHBIX (QYHKIMH; O) ¢
UCTIOJIb30BAaHUEM IpaiueHTa (PyHKIMH.

ChopmynupyiiTe 10CTaTOUYHBIE YCIOBUSA dKCTpeMyMa (YyHKIIUM MHOTHX MEPEMEHHBIX C
UCTIOJIb30BAHUEM: &) TIOHATHUS 3HAKOOTPEIeICHHOCTH BTOpOoTo nudepennuana GyHKInu;
0) rmaBHBIX MHHOPOB MaTpullbl l['ecce; B) coOCTBEHHBIX Yucen MmaTpuilsl [ecce.
[IpuBeante npuMepsl.

MoseT nu nuHelHas (QyHKIUS MHOTHUX NEPEMEHHBIX TOCTHraTh SKCTpEMyMa BHYTpU
3aMKHYTON oOmactu? Moxker nu KBajgpaTHyHas (QYHKIHS MHOTHX MEpEeMEHHBIX
JOCTUTATh JKCTpEMyMa BHYTPHU 3aMKHYTOM OOJIACTH, KaK HaWTH TOYKY OJKCTpemyma?
[IpuBenure mpumep.

UTo Ha3BIBAIOT YCJIOBHBIM IKCTPEMYyMOM (PYHKIIUM MHOTHUX MEPEMEHHBIX U YPaBHEHUSIMU
cBa3u? Kak HaliT TOHKH yCJIOBHOTO 3KcTpemyma? Uto Takoe MHOXUTeaU Jlarpanxa u
¢bynknus Jlarpamxka?

Hanumure popmyny Hetotona — JleitOnua.

PemmTe 3amady ONTUMaNbHOTO NPOEKTUPOBAaHHMA Oaka TOPIOYEro, AaHAJIOTHYHYIO
paccMOTpeHHOW B mpumepe 1.6, HO MpH 3aJaHHOW TUIOMAAM S PacXxoIyeMOro JIHCTOBOTO
MaTepualia MaKCUMH3UpYyHTe 00beM Oaka.

Kaxk u3 npsiMoyroJibHOM JTMCTOBOM 3aTOTOBKH C OTHOIIEHUEM CTOPOH 1 : 2 BeIpe3aTh KPyroBoi
CEKTOp, M3 KOTOPOTO0 MOKHO ObLIO Obl M3rOTOBUTH KOHUYECKYI0 BOPOHKY HaMOOJBILIETrO
obbema?

[TokaxxuTe, 4YTO reOMETPUUIECKUI MOMEHT UHEP IIUU KBAJPATHOTO CEYE€HUS] OTHOCUTEJIHHO
moGoit ocH, Nexaneil B IIOCKOCTH KBaJpaTa co CTOpOHOH RV2 u mpoxosiieii uepes ero
LIEHTp, TTOCTOsHeH U paseH J = R*/3 (cM. mpumep 1.7).

Wmeet nu ¢yuknus f (X) = xe™ sxkctpemym B unteppane (0, 3)? Ecinu uMeer, To B Kakoi
touke? MiMeeT 11 OHAa MUHUMYM B TOM K€ MHTEpBaJie, MUHUMYM Ha otpeske [0, 3], u ecnm
J1a, TO B KaKOU Touke?

[TpoBeprTe, ABISIOTCS JU YHUMOJIAJIBHBIMHU CIEAYIOIIHE (PYHKINHU:

f(x) = x% - 2x - 1 Ha otpeskax [0, 2], [1,5, 2];
f(x) = l|s-1| - 1| na orpeskax [-3, 3], [-3,1], [1, 3], [0, 2].
NmeroTcs yTBepkaeHUs OTHOCUTENBHO (yHKIMU f(X), onpenenenHoit Ha oTpeske [a,b]:

f(x) Bo3pacraer;



0)  f(x) ve yObiBaer;

B)  f(X) uMeeT mokanbHBIK MUHUMYM Ha WHTepBaJe (a,b) B HekoTOpOIt TOUKE X*;
r)  Jxe(ab): ' (x)=0;

a1  dxe(ab): f(x)me cymectByer;

e)  f'(xX) >0 na orpeske [a,b];

XK) >0 f'(X)<O0mpuxi- e<x<xim F(X)>0mpuxi<x<x1+g
3) dxe (ab): f»x)=0:
u) f»x) =0, xe (ab).

Kakue n3 YKa3aHHBIX YTBep)K,I[eHI/Iﬁ BBITCKAIOT U3 Hepe‘{I/ICHCHHHX?

34. Umeet nu Gy HKIIUSA

x“sinl,x;to;
X
0,x=0,

x)=

MUHHUMYM B TOuke X = 0, BBIIOJHAETCA JIM B 3TOU TOUKEe HEOOX0AMMOE, JOCTaTOYHOE yCIOBHS-

JKcTpeMyma?

35. JIns KakuxX yHHUMOJAJIbHBIX (YHKIMH METOJ 30J0TOT0 CEUEHUs MPHUBOJUT K IEJIH 32
MEHbIIEE KOJIMYECTBO UTepanuii, yuem Mmero Herotona?

36. Kaxkoif u3 MeTo/10B: 30510TOTO ceueHusi, HproToHa, KyOM4ecKkoil MHTEPIOSLIUN — OKaXETCs
6onee >PPEeKTUBHBIM, €CIU MPOU3BOJHbBIE BBIYUCISIOTCA NPHOIMKEHHO Yepe3 pa3HOCTb
3HaYeHUH (QPyHKIUH B OJU3KHUX TOYKAxX?

37. MunnMm3Hupy#Te QyHKIUN

fo)=(x -1)%, y(x)=(x - 1)?sin x
Ha oTpe3ke [—2, 3] ¢ MOMONIBIO0 METOa 30JI0TOTO CEYEHHUS.

38. MunnMmsupyiite QyHKIIUIO

1
f(x) = x arctg x - > In(l + x?)
Ha oTpe3ke [-6,6] meTtomom HrioToHa. BeiOupas paznuuHple HadaabHbIC TPUOIMKEHUS,
HalIuTe Kakoe-Imbo 3HaYeHUE Xo, MPU KOTOPOM METOJ HAUHET PacXOJUThCA.

39. Munumusupyiite gpynximo f(X)=(x -1)*na orpeske [0,5, 2] u ¢pynxumo g(x) = X sin (I/X) Ha
orpeske [0,2, 1] meTromamMu IHXOTOMHM M 30J0TOIO CEUEHHsS, a TAKXKE C IOMOIIBIO
ONTUMAJIBHOTO IIOCJIEIOBATEILHOTO TMOWCKA, TPAJMEHTHOTO MeToja W Mmeroda HproToHa.
CpaBHHTE 3TH METOIbI.

KOHmpOJZbHa}l pCl6OI’I’lCl «Ocnoswl noucka onmwwaﬂbelxpemeHmZ»

Bapuanm 0



MeTo10M paBHOMEPHOTO MOMCKA permuTh 3anady f(X)=x?-6x+14 — min, Lo=[-2,4].

Koumponvhas paboma « Bapuayuonnoe ucuucienuey
Bapuaum 0

Beruucauts 3Ha4enus ¢pynxinuonana I[X(t)]=x2(t)dt na kpusbix X1(t)=t, X2(t)=€".

Konmponvuas paboma no meme «I pagpuueckuii memoo pewenus 3aoay JIl1»
Bapuanm 0

I'paduueckn pemuTh

3agady.
ey f(X) =X, +2X, —X; + X, — extr,

Koumponvhas paboma no X, + 2%, + X, =4,
meme « Cumn.iexc-wemooy X, + %, + X, =8,

Bapuanm 0 X; 20, j=1..4,

Pemuts 3a1a4y CUMIIJIICKC-METOAOM.

f (x) = -3x, —4x, > max,
6X, +6X, + X, = 36,

4x, +8x, + X, =32,

X >0,j=1...4,

Koumponvhas paboma no meme « Henunetinoe npocpammupoganue

Bapuanm 0
Pemre 3anauy

{x1+1)2 + (x; — 3)? > min
xf+x(=1

U IIPOBEPHTE PeIIeHUE rpad MuIeCKH.

Konmponvnas paboma no meme «/unamuueckoe npozpammuposanuey

Bapuaum 0
ChopMmymupyiiTe 3a1a9y B TEpMHUHAX OOIICH 331a4l TUHAMHYIECKOTO TIPOTPaMMHUPOBAHUS.
Jeramu n BUIOB MOTYT 00OpalaThiBaThCsl HA JIBYX cTaHKax. Bpems oOpaboTku 1-i aeranu Ha
MIEPBOM CTaHKE PAaBHO aj MUHYT, @ BpeMsl 00pa0OTKH TOM ke JIeTall Ha BTOPOM CTaHKE PaBHO bj
MuHYT. OdepeTHOCTh 00pabOTKHM JeTaneil OJlHa U Ta Ke: CHadaJa JeTallb 00padaThIBaeTCsl Ha
MIEPBOM CTaHKE, a 3aTeM Ha BTOPOM. BeIOpaTh Takyto MOCIeI0BATEIBHOCTS 00pabOTKH JAeTaieH,
IIPY KOTOPO BpeMsi U3TOTOBJIEHUS BCEX JeTalei ABIAIOCH Obl MUHUMAJIbHBIM.



[Tpunosxenue 2

OneHo4YHbIE cpeacrea AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOi/i aTrecTanmum
a) HJ'laH]/IpyeMble Pe3yJbTaThI Oﬁy'lel{]/lﬂ H OLCHOYHBIC CpeacTBa NAJsdA MPOBEIACHUSA
HpOMe)KyTO‘IHOﬁ aTrecranmum

Kon
KOMIICTCHIINU

NunukaTtop AOCTHXKEHUS
KOMIIETEHIIN I

Onenounsle cpencTa

[IK-5 CrocoOeH ompenensiTh OpraHU3AlMOHHBIE W TEXHUYECKHUE MEpbl JI BBIOJIHEHHS
MIPOU3BOICTBEHHBIX 3aJIaHUI MO BBIITYCKY TOpsY€KaTaHOTO MpOKaTa

[1IK-5.1

Ananuzupyer
YCTPOMCTBO,
Ha3HAYCHUE,
KOHCTPYKTHBHBIE
0COOEHHOCTH, TMPHUHIUI
paboTHI, npaBuia
SKCILTyaTalluu u
TEXHUYECKOTO
00CITyKUBaHUS
00opyaoBaHuUs,
nprOOPOB U MEXaHU3MOB

COCTaB,

nexa IO MPOU3BOJACTBY
ropsi4eKaTaHoro npokara

1.

o

B©ooNoO

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

0.
. DTansl CTpaTeruy NOMCKa.

12.

OcHoBHbie mossTHA MO
ONTUMU3ALIUS,  KpUTEpUH
nesneBast GyHKITUS U JIp.)
AJTOpUTM pelIeHHs 3a/1a41 ONITUMHU3AIUH.

(ampTepHaTHBA,
ONITUMAIIEHOCTH,

3amaun MO/ICTTMPOBAHHMS. MeTtoasl
MO/ICJTMPOBAHHMS, UX OCOOCHHOCTH.
MaremaTuyeckas MOJ€ETb 3aJIaun
OINTHMU3AIINH.

Kiaccrel 3ama4 onTuMHU3alnm.

3a7a4 ONTUMAJIBHOTO MPOEKTUPOBAHHUS.
3aa4M ONTUMAJIBHOTO IJIAHUPOBAHUSL.
OnHomepHast ONTUMM3AIHSL.

Merto1bl IPSIMOTO OUCKA.

ITaccuBHEBIN U MOCIEAOBATEILHBIN MTOKCK.

AnroputM CBeHHa YMEHBIICHHUS HHTEpBajIa
HEOIIPEIEIICHHOCTH.

Meto1 paBHOMEPHOTO MOKCKA.

Meron neneHust MHTEpBaJla MOIOJIAM.

Meroa 1MXOTOMUH.

Meroz 30510TOTO CEUEeHHUS.

Meton ®uboHauuu.

Meron KBaIpaTUYHON HHTEPIOJIALINN.

HNuddepennuanpsHoe MpOrpaMMHUPOBAHHUE.
ITouck  skcrpemyma  auddepeHuupyemMoit
(GYHKIIMM MHOTUX TIEPEMEHHBIX [TPU OTCYTCTBUU
OTpaHUYEHUM.

MeToa UCKITFOUEHHSI TIEPEMEHHBIX.
Meton mHoxuTenen Jlarpanxa.
Merton cpeHei TOUKH.

Meton HerotoHa.

Metoa KyOM4ecKo# armmpoKCUMAIIHH.
Merton koHbUTYpanui.




Kon Wnpukarop noctmwkenust | OLiEHOUHBIE CPEACTBA
KOMIIETEHLIUU | KOMIIETCHIIUH
I1K-5.2 BersaBsier kimouessle | [Ipumep 3ananus
napameTpsl
X HOOTHUCCKIX MeT0)120M paBHOMePHOFO MOMCKA PELINTh 3a7auy
=X*- + =1|-
HPOTIECCOB YACTKOB f(x)=x“-6x+14 — min, Lo=[-2,4].
liexa Mo  MNpOMSBOACTBY | MyppmusupoBath IeleBy0 QYHKIHIO B 3a1ade o
FOpAYC€KAaTaHOI O MPOKaTa, | gasgayeHUsIX TUIS MAaTpPHILIBI
BIIMAIOIIAE HA KA4ECTBO 3 1 1 4
TOTOBOW MPOAYKIUU 5 6 2 4
8 1 4 7
6 9 2 9
MaxkcuMu3upoBath 1eIeBy0 (QYHKLIHIO B 33/1a4e O
Ha3HAYEHMAX JJIs1 MATPHLIBI
2 3 6 8
7 5 7 4
2 5 7 1
3 1 10 8
IT1K-5.3 O1nieHMBaeT [Ipumep
MPOU3BOJACTBEHHY IO C(bOpMyHprﬁTe 3ala4yy B TCEpMHHAX O6H_Ieﬁ
CHTYAITHIO p | 38084 TMHAMUIECKOTO Hpgl“ngMI/IpOBaHI/IH.
Tand N BUJIOB MOTYT abaTpIBaThCS Ha JABYX
TEXHOJIOTUYECKUX Jle /IOB MOTYT 00p: 3 ¢ By
crankax. Bpemst o6paboTku i-i qetanu Ha mepBoM
OTHENECHUAX  IL€Xxa 1o 5
CTaHKE PaBHO & MUHYT, @ BpeMs 00paboTKH TOil xe
IPOU3BOJICTBY

ropsi4EKaTaHOrO MIPOKATa.
Konrpommupyer kadecTBo
ropsi4EeKaTaHoOro IpoKaTa
Ha cragusiax
TEXHOJIOTMYECKOTO

mpouecca W TOTOBOM

MNpoaAYyKIHHU

JeTalM HAa BTOPOM CTaHKE paBHO Dj MHHYT.
OuepenHocTh 00pabOTKM JeTajlell OJHA M Ta XKe:
CHauaja Jeranp oOpabaTbiBaeTCsi Ha IEPBOM
CTaHKE, a 3aTeM Ha BTOPOM. BpIOpaTh TaKyro
IIOCJIEI0BATENBHOCT 00pabOTKM JeTaneil, npu
KOTOPOW BpeMsi M3TOTOBJICHHUS BCeX JeTajei
SIBISLJIOCH ObI MUHUMAJTLHBIM.

Ob6bem
MIPOU3BO/ICTBEHHOM (pyHKIIMEH

IMPOU3BOACTBA ONpCaACTIACTCA

Y =5K %25 L0 cTomMocCTh €IMHNIBI KaIUTaIbHBIX
U TPYAOBBIX PECYpCOB OJIMHAKOBHI U paBHBIL: I =10,
w=10 (Bce BETWYMHBI H3MEPSIOTCI B YCIOBHBIX
eAVHHMIIAX ).

[IpousBoncTBO NMeeT pecypcHoe orpannuenue C =
80. Tpebyercs onpenennutb, KAKUM JOJDKHO OBITh
pacmpenienieHue  pecypcos,
MaKCHUMaJbHBIN BBIITYCK MPOAYKIIUH.

06ecnqu/IBa}0mee

IIK-6 Cnoco0GeH KOOpAMHUPOBATH PabOTHI

METU3HOM POy KLU

TCXHOJOTHUYCCKUX HO)lpaSI[eJ'IeHI/Iﬁ MpOU3BOACTBA

I1K-6.1

AHanusupyer

YCTPOWCTBO, COCTaB,

26. OCHOBHBIE
UCYUCIICHUS.

IIOHATHUA BapHalfMOHHOT'O




Kon Wunukatop npoctmxenus | OLieHOYHbIE CPEACTBA
KOMIIETCHIIMU | KOMIIETEHIIUHU
Ha3HAUYCHHE, 27. OcHOBHEBIE MMOHSATHUS JIMHEMHOT'O
KOHCTPYKTHBHBIE IIPOrpaMMHPOBaHMS.
0COGEHHOCTH, TPHHITHITEI 28. Fpa(bnquKHﬁvMeTon pemenust 3anad JIIT.
paGoTsL, cxeMy 29. CI/IMHJ'IG\II(CHI)II/I MeTo pemienus 3ana4 JIII.
30. HenmueitHOE MpOTpaMMHUpOBaHHE.
PACIIONOACHI, TPABUIA | 37 JTypammaeckoe MIPOrpaMMHUPOBAHUE.
IKCILTyaTalnnu 1 32. Meronsl  ONTHMHU3ALMKA  TEXHOJOTHYECKUX
TEXHUYECKOTO CHCTEM.
00CIyKUBAHKS 33. OnTuMu3amus TEXHOJIOTHYECKHUX PEKHMOB.
000py1I0BaHHS TUTS
MPOU3BOJICTBA METH30B
I1K-6.2 Onpenernser MpuuMHbl ¥ | PEIIUTH 3aKpBITYI0 MOJIEIb TPAHCIIOPTHOM 331a4H
MOCHIEICTBUA 20 26 16 38 20
HeratnBHblx m3menenuii | | 40 2 3 6 8 7
napameTpoB u| 83 5 / 4 2 S
NOKa3aTesled  KadecTBa 45 ! 1 3 1 6
TpOLCCCOB NPOUSBOACTBA | poyyyyry, OTKPBITYIO0 MOJIEJIb TPAHCHOPTHOM 3aJ1auun
MeTH30B 20 25 15 40 20
35 5 7 4 2 5
45 7 1 3 1 6
10 2 4 3 3 2
I1K-6.3 IIpoBepsier TexHuueckoe | IInmanupyercs BBITYCTUTH JBAa BHIA METU3HOMU
COCTOSIHUE OCHOBHOTO M | mpoaykuuu. s Npou3BOACTBA  €QUHMLIBI
BCIIOMOTaTEJILHOTO NPOAYKIMU TEPBOTO BHAAa TpeOyercss 2 KI' ChIpbs
000pyI0BaHMs B | IEPBOTO BUAA, | KT ChIpbS BTOPOTO
HOJIpa3JIeIeHUsIX
POM3BOLICTEA METHIOB Buja. Jlyisi Npou3BOJCTBA €IMHUILBI MPOAYKIHMU
BTOPOro BUJa Tpedyercs 1 KT ChIpbsl IEPBOTO BUA,
1 kr ceIpbs BTOpOTO BHAa. Hamuaue cbipps mepBoro
Buna —10 xr; Broporo — 17 xr. [lpubsuib ot
peanu3aluy eIMHUIBI TPOAYKIMHU NIEPBOTO BUAA —
80 py0ueii; BToporo Buma — 90 pyOeii.
Pazpaborarh  onTUManbHBIA  IUIAH  BBIMyCKa
POy KIUH.

6) HOp}l()OK ﬂpOG(f()eHZ/l}l I’lpO;W&’HCj/IﬂO'-IHOIZ ammecmayuu, nokasamejiu u Kpumepuu OyeHUBAHUA

HpOMe)KYTOLIHaﬂ aTTcCTanusa 10

JUCHUITIINHE

«METObI OIITUMM3ALIUHN ) BKJIFOUYAECT

TECOPETUIYCCKUE BOIIPOCHI, IIO3BOJIAOIIUE OLCHUTH YPOBCHL YCBOCHUA O6yLIaIOI_HI/IMI/ICH 3HaHPII>i, u
IMPAKTHYCCKUC 3aJlaHrsd, BbIABJIAIOIINC CTCIICHD C(l)OpMHpOBaHHOCTI/I YMeHI/Iﬁ 1 BJIIAJCHHU ﬁ,

npoBoauTcs B (hopme 3auera.

3auéT No JaHHOU TUCIUIUIMHE POBOIUTCS B yCTHOU opMme.

Kputepun oueHku (B COOTBETCTBUM € (POPMHUPYEMBIMH KOMIETEHIMSMU U IIAHUPYEMBIMH

pe3yabpTataMu 00y4eHHUs ):




— Ha OLICHKY «3a4YTeHO0» — 00y4aroIlIUiCs OKa3bIBAET OPOTOBbI YPOBEHb C(HOPMUPOBAHHOCTHU
KOMIIETEHIINH, T.€. UMEeT ()parMEeHTapHOE 3HAHHE Ha YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS
UH()OpPMALIUK, UHTEIJUICKTY JIbHbIC HABBIKH PEIICHUS MPOCTHIX ONTHMU3AMOHHBIX 33/1a4;

— Ha OLEHKY «He3a4TeHO» — pe3yJbTaT OOyueHHUs HE JOCTUTHYT, OOyYaroIIMHCS HE MOXKET
MI0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U 00bsICHEHNSI MH(OPMAIIUY, HE MOXKET NOKa3aTh
VMHTEJUIEKTY AJIbHBIE HABBIKH PEIICHUS NPOCTHIX ONTUMH3AIlMOHHBIX 3a/1a4.
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