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Pabouas nporpamma cocrapneHa Ha ocHoBe OI'OC BO no HampaBieHHIO MoAT0oToBKH 22.03.02
Meramtyprus (yposens Gakamaspuata) (npukasz MunoGpuayku Poccnn or 04.12.2015 r. Ne 1427)
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JIner akryanuzauuu paboteii nporpamMmel

PaGouas nporpamMma nepecMotpena, oGeysieHa W o00peHa A peamsaiii B 2020 - 2021 yuebuom
ro1y Ha 3acefaiHH Kaeapul MeTamTyprun H CTan/ap TH3aIHHA

Ipotokon ot 3 09 2020r. Ne 1
3as. Kadeapoi 5‘5—?"_—__—'-—_:——3 C.M. I'onoBH3HHH

PaGouas nporpamMma nepecmotpena, oGeysieHa W oo0peHa A peasmsaiu B 2021 - 2022 yuebuom
rojly Ha sace/ianuu Kadepsl  MeTajuTypruy u CTaH/[apTH3aHH

IIporokonor 207 e Ne
3as. Kadepoit C.M. T'onoBH3HHH

PaGouas nmporpamMma nepecMoTpeHa, 00cyKIeHa U 0go6peHa aust peaymzauui B 2022 - 2023 yuebuom
roJy Ha 3acejaHuH Kaeapsl MeTauTyprud H CraHIapTH3aHK

IIporokonor 20 N T
3as. kadeapoit C.M. I'onoBH3HHH

Pabouast nporpaMMa nepecMorpeHa, 00cysxicHa B ogo0peHa AU peaimsanuy B 2023 - 2024 yucbnom
rojly Ha 3acejianuu Kadeaphl MeTayprus W CraH/apTH3aHK

IIpotokom o A DR D Dy
3as. Kadeipoi C.M. T'onoBH3HHH




1 Heu ocBOeHUsI AUCHUIJIMHBI (MOLYJIsS1)

Llenpl0 TUCUMIUIMHBL SIBISICTCA HM3Y4YeHHE OOYy4aroIMMHCS OCOOCHHOCTEH MOCTaHOBKH 3ajad
ONTUMM3ALUY, METOIOB UX PELICHUS U NPHIOKEHUH 3THX METOIOB K PEIICHHIO 337ad ONTUMH3AaLUU
MPOIIECCOB M OOBEKTOB, a TAKKE OBJIAJICHUE HEOOXOJUMBIM U IOCTATOYHBIM YPOBHEM MPO(ECCHOHATBHBIX
KoMIleTeHUui B cooTBeTcTBHH ¢ TpeboBanusiMu ®I'OC BO mo nHampaBnenuto nmoarotoBku 22.03.02
Merannyprus.

B 3agaum wu3ydeHus OUCLUIUIMHBI BXOIUT: (DOPMHUpPOBAHME y CTYIEHTOB OCHOB 3HAHUUN
KOPpPEKTHOH MaTeMaTHYeCKOl MOCTAaHOBKHM 3aJad ONTHUMH3AIMHM C KOHKpPETHU3alHMeH CMbIcia LEeNneBOi
(yHKUMU TIpU ONPEAETICHHBIX (YHKIMOHAIBHBIX U OOJIACTHBIX OTPAaHMYCHHMSX; OBJIAICHUE CTYACHTAMHU
HOJXOJJaMH K BBIOOPY YACTHBIX METOJOB (KJIACCHYECKUX U MPUOIMKEHHBIX YMCICHHBIX) IJIS PELICHUS
KOHKPETHBIX 3aJ1a4 ONTUMH3ALIUH TIPOLIECCOB U 00BEKTOB METAJLTYPTrUH; OOpETeHUE HABBIKOB M YMEHHH Ha
OCHOBE ITOJTyYEHHBIX 3HAHUI CTaBUTh U PeIaTh 3a1a4i ONTHUMHU3AINH YKa3aHHBIX MPOLECCOB U OOBEKTOB.

3HaHUS CTYAEHTOB [OJDKHBI MMETh KOHKPETHYIO HAIIPaBICHHOCTh Ha aHAIM3 TaKUX 3a7ad
ONITUMH3ALINH, KOTOPBIE TIO3BOJIAT TIy0XKe U3yUUTh U MMPOEKTHPOBATH Hanbolee 3PPEKTHBHBIEC IPOLIECCH
1 00BEKTHl METAJUTYPIHH

2 MecTo AMCHMIIHHBI (MOYJIsSI) B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMBbl

Jucturniaa MeToabl  ONTHUMH3AlMM  BXOAWUT B BapHAaTHBHYIO 4YacTh yd4eOHOro IjiaHa
00pa3oBaTeIbHON MPOTPAMMBI.

Jiis v3ydeHHsl NUCHUIUIMHBI HEOOXOIUMBI 3HaHWUSA (YMEHHS, BIAJACHUS), CHOPMUPOBAHHBIE B
pe3ynbTaTe N3y4eHHs OUCIUTUTHH/ TPAKTHK:

[IponBuwxeHre HAyYHOH TPOAYKIIUU

MozenupoBaHue MPOLECCOB U 0OBEKTOB B METAILTY PTHH

3HaHusA (YMEHUWS, BIAQNCHHS), TOIYYCHHBIC TPH W3YYCHWH JaHHOW AWCIMIUIMHBEI OyAyT
HEOOXOAMMEI JUTsl U3YYCHUS JUCIUTUIHH/TIPAKTHK:

Hogrle TexHOMOrMYecKue pemenns B npoueccax OM/]

[ToaroToBKa K 3aIIUTEe W 3alTUTa BRITYCKHON KBATH(DUKATTMOHHOW PabOTHI

[IponsBoacTBeHHAS — MPEIANILIOMHAS IPAKTHKA

3 Komnerenunu odyyarouierocs, popMupyemMblie B pe3yJibTaTe 0CBOCHHUA
AUCHUILIMHBI (MOYJISI) U IVIAHUPYeMble Pe3yJbTaThl 00y4eHus1

B pesynprare OCBOCHHS IUCIUIUIMHBI (MOAYJs) «METOABI ONTHMH3AIUN) OOYUarOIIHiCs
JTOJDKEH 00J1a1aTh CISAYIOMUMU KOMITETEHITUSIMU:

CTpyKTYpHBIH [Tnanupyemsie pe3ynbTaThl 00yUeHHUs
3JIEMEHT
KOMIIETCHLIUU

ITK-11 TOTOBHOCTEIO BBISIBJISITH OOBEKTHI JUTSI YIYUIIICHHS B TEXHUKE W TEXHOJIOTHH

3HaTh OCHOBHBIC ONPE/ICIICHHUS U TIOHATHUS MOJICIIUPOBAHUS;

MOPSIIOK MATEMATHYECKON TTOCTAHOBKH 33]1a4 ONTHMHU3AIIHH;
KJIACCU(UKAIMIO ONTUMHU3AIIMOHHBIX 32124

MOJIENH pelieHus PYHKIIMOHATBHBIX U BEIUUCIIUTEIBHBIX 33]1a4;
TEOPETUUCCKUE OCHOBBI MIOCTPOCHHS MATEMAaTHYECKUX MOJIENICH MPOIECCOB U
00BEKTOB METAJUTYPTHH;

OCHOBEI TEODUU NOUCKA ONTHUMAIBLHBIX DEIEHUN

Ymerh (hopMyIHpOBaTh 3a1aYN ONITUMH3AITIH

MaTeMaTUYEeCKU CTAaBUTh U KIACCUPHUIIUPOBATh ONTUMHU3AIMOHHBIC 3a/1a4H;
000CHOBaHHO BEIOMPATh METO/IbI ONITUMHU3AIINY;

MPUMEHATH MaTEMaTHICCKUH anmapar, HeoOXOIUMBIH 71T MOICTTUPOBAHUS 33134




Bnaners

MPAKTUICCKUMHU HaBbIKaAMU UCIIOJIb30BaHUA HpOCTCﬁH.IHX MCTOOO0B
MOACIUPOBAHUA U OTITUMU3ALTNN

MPAKTUYCCKUMU HAaBbIKAMU UCIIOJB30BAHUA 3JICMCHTOB MOJICIMPOBAHUA U
OINITUMH3ANU HA 3aHATHUAX B ayJUTOPUN




4. CTpyKTypa, 00b€M M coiep:kaHue TUCHUILIMHBI (MOLYJIs1)
OO0mmas TpyI0eMKOCTh AUCIUILUIAHBI COCTABIISET 3 3a4eTHRIX enuHuUI] 108 akaa. 4acoB, B TOM YHUCIIE:
— KOHTaKTHas pabora — 57,5 akaj. 4acos:
— ayauTOpHasd — 56 akaj. 4acos;
— BHeayAuTOpHas — 1,5 akaj. yacoB
— camocTosATenbHas pabora — 50,5 akaj. 4yacos;

<I)opMa aTTeCTallu - 3a4€T

AynautopHas 5
KOHTaKTHasI i z ®dopMa TEKyIIero
Pasien/ Tema g ( paboTta ‘ g E Bun } KOHTPOJIS Kox
A —— > B aKaN. 9acax & ©|caMOCTOATEINLHOM | yCeBaeMOCTH 1 KOMITETEHIIIH
@) 126, |mpaxr, g & paboTsl MIPOMEXKYTOTHOM
Jlek. 5 Q aTTecTaluu
3aH. | 3aH. | S §

1. IIpeameT u 3apauu Kypca
1.1 wems u 3amauu CaMOCTOSITEILHO
Kypca; ero MecTo cpeau M3y4eHne yueOHo
TUCITUTUINH  Y4eOHO-TO -METOIUIECKOM
[UIaHa; TOHATHE 00 JIUTEPaTypPhL, KonTposbHas
ONTUMH3ALIA kak| 7 | 2 6 KOHCIIEKTOB pabora HK-11
YIy4LICHUH JICKIINH; (momarmHsist)
TEXHUYECKUX 00BEKTOB BBITIOJIHCHUE
o OnpeeICHHBIM KOHTPOJIbHOM
KOTUUACTROMEEIN naboTer
Wroro no pazgeny 2 6
2. MopenupoBanue
ITNOTTEeCCOR — RATAUN
2.1 MaremaTuyeckue
MOJENIN TpPOILECCOB -
OCHOBA ux
ONTUMH3ALIUU:
MaTeMaTHICCKad CaMOCTOSTEJILHO
IIOCTaHOBKA 3agaun HU3y4YeHUE yqe6HO
OIITUMH3ALUH: -METOANYECKON KonTponbhas
KpATCpHH, MapaMETPHL, JIUTEPaTyPhl, pabota
uenesas  GyHkups u| 7 | 3 4 6 KOHCHEKTOB  |CaMOCTOSITEIbHOE IIK-11
OTpaHU4CHHNA; JICKLIN; peuieHue 3aaa4 Ha
Kaccupukanys BBITIOJIHEHNE 3aHATUA
OIITUMHU3ALIUOHHBIX KOHTpOHBHOﬁ
3ajay; BH/IBI paboTeI
MaTEeMaTUYECKUX
MOJCIEH, ux
0COOEHHOCTH,
JIOCTOWHCTBA u
Wroro no pazgeny 3 4 6

ONTUMATEHEIX NETTeHUN

3. OCHOBBI TEOpHH TOUCKA




3.1 KJIaCCUYECKHE
METO/IBIL:
CaMOCTOATEIHHO
muddepeHnnansHoe
n3ydeHHne y4eOHO
porpaMMHUpPOBaHHE, .
-meronndeckorr | KoHTponbHas
TTONCK JKCTpeMyMa
abbepermpyemoi JTUTEPATYPHI, pabora
PO— MHOIHX 7 8,5 KOHCHEKTOB  |CaMOCTOSITEILHOE IIK-11
TICKIUH; CIICHUE 3a/1a4 Ha
IIEPEMEHHBIX pu LHH, P A
BEITIOTHEHNE 3aHATHU
OTCYTCTBHHU -
. KOHTPOJLHOM
OTpaHUYCHHHA, METOJ]
paboThI
UCKJTFOUCHUS
MepeMEeHHBIX;
HWtoro no pazaeny 8,5
4. OnTuMu3anus B
ITNOKATHOM TTNDOUNRROIICTRE
4.1 0COOCHHOCTH CAMOCTOSTENBHO
ONTAMH3aLHH B M3yueHue yueOHo
IIPOKaTHOM -METOINYCCKOM
: CamocTosTeIhHOE
MIPOU3BOJICTBE; THTEpATYPE,
KIacCH(pUKALA 7 6 concekTop  |PEUICHHE 3a1a4 Ha [K-11
ONTUMU3AIUOHHBIX o, 3aHATHI
a TICKITHIA;
3a/1a4; ATamnbl PEIICHUS IOTOTOBKA K
ONITHMHU3aIMOHHBIX AAHSTHSIM
RATAU " ARAYAZaIE
Wtoro no pazneny 6
5. OCHOBBI COBpPEeMEHHOM
TEOPUH MaTEMaTUIECKOTO
5.1 JIMHEeMHOE
) CaMOCTOATEIHHO
MIPOrpaMMHUPOBAHUE;
N M3y4ueHue yueOHo
ciydail rpaduueckoro N
N -METOUYECKOM
pelreHus OCHOBHOM
o JTUTEPaTypHl, KonTponbHas
3a/1a4n JTUHEWHOTO
IPOrPAMMHEPOBAHES KOHCITEKTOB pabora
(O3J1T); obHe 7 6 JICKIIWH; CaMOCTOSTEILHOE IIK-11
9
y BBITIOJTHCHUE CIICHUE 3a/1a4 Ha
CBOICTBa pemreHus P A
KOHTPOJIBHBIX 3aHATHU
O3JIIT; p
pabot
CUMILIEKC-METOT
MOJITOTOBKA K
peleHus 3a1aq
. 3aHATUSIM
JTUHEWHOTO
Wroro no pazgeny 6
6. JnHamudeckoe
ITNOTHNAMMUNORAHUIE
6.1 mousaTue o 3agadax CaMOCTOSTEIBHO
ANHAMHAYCCKOTO M3y4eHne yuyeOHo
POrpaMMHUPOBaHHS; -METOTUICCKOM
STalbl TUHAMHUYECKOTO JIMTEepaTypHI, KontpoinbHas
NporpaMMupOBaHHu, KOHCIIEKTOB pabota
IIPUHIAI 7 6 JIEKITUH CaMocTosTeNbHOE [IK-11
ONTUMaJIbHOCTH BBLIIIOJIHEHHE  |peIICHME 3a/1a4 Ha
Bennmana-/lpeiidpyca; KOHTPOJIbHOM 3aHATUU
OCHOBHO€ pa60TH
(hyHKIIMOHATBHOE MMOATOTOBKA K
ypaBHEHUE 3aHATUSIM
Wtoro no pazaeny 6

7. Bapuanuonnoe
HNCYUCTIEHUES KAK METOTIT




7.1  ¢yHKIMS ~ Kak
BapbHUpyemMas
BEJIMYMHA; CaMOCTOATEIHHO
(hyHKIIMOHAT KakK M3y4eHne yueOHo
1esneBast byHKLUS; -METOINYEeCKON CaMOCTOSTEILHO
3KCTpeMalb KaK JUTEPATyPhI
P 71 4 4 6 PaTyphl, pemenue 3amad Ha|  TIK-11
perieHue KOHCIICKTOB ARSI
BapUaIlMOHHOW 3a7auH, JIEKIIUH
OTBICKUBAEMOE u3 MOJTOTOBKA K
ypaBHeHus  Oiinepa; 3aHATHAM
BO3MOXXHOCTh  ydeTa
OTpaHHYCHHUS B BHIE
Hroro no paspeny 4 4 6
8. IlpunokeHne MeETOI0B
ONITUMH3ALIUU K
CaMOCTOSITEIBHO
8.1 OITHUMMU3ALIUA
. M3yueHue yueOHo
OTJIENbHBIX JeTanell u .
COHCTOVKILIH: -Meroandeckoi |CaMOCTOSATENbHOE
PYKIIH; 71 4 4 6 IUTepaTypsl, |pemenue 3amay Ha|  IIK-11
ONITUMM3ALIUSA
KOHCIIEKTOB 3aHATHU
TEXHO-JIOTHYECKIX .
JeKIUi
peXUMOB
NOJTOTOBKA K
Wroro mo pazneny 4 4 6
HWrtoro 3a cemectp 28 | 28 50,5 3a4éT
Htoro mo mucuurmae 28 | 28 50,5 3adeT IIK-11




5 OOpa3zoBaTesbHbIe TEXHOJIOTHH

Jna peanmmzaniuu TpeAyCMOTPEHHBIX BHJIOB y4eOHOI pabOTHI B KadecTBE 0Opa30BaTEIbHBIX
TEXHOJIOTUH B TIPEMOAABAHUHU TUCIUTUIMHBI «METOIBI ONTHMH3AIIUNY HCIIOJB3YIOTCS TPaIUITHOHHAS
oOpa3oBateibHas TEXHOJIOTUS W HH(POPMAIMOHHO-KOMMYHHUKATHBHBIC O0OpPa30BaTEIILHBIC TEXHOJIOTHH.
I[Ipu sTOoM mnpuMeHsIOTCS cienyoomue (OpMbI  YYeOHBIX 3aHATHI: WHQGOPMAIMOHHAS JICKIIHA,
MpeIyCMaTpPHUBAOMIAsl IOCIEOBATEIbHOE H3JIOKEHHE MaTeprhajia B JAWCHUIUIMHAPHON  JIOTHKE;
MPAKTUICCKUE 3aHATHUS, MTOCBAIICHHBIC OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB T10 MPEIOKCHHOMY
ANTOPUTMY; JICKIIMHM-BU3YyalH3alllK; TPaKTHUYEeCKUe 3aHATHA B Qopme mnpeseHTanmid. [IpakTmueckue
3aHATHSA TI0 M3y4YaeMOW MUCIUILTUHE MPOBOAATCSA C MCHOib30oBaHHeM |T-meTomoB, paboTel B KOMaHE,
WHIUBUY aTbHOTO 0OyICHHSI.

6 YueOHO-MeTOIHYeCKOE 00ecTIeYeHHe CAMOCTOSITeIbHOM padoThI 00y4aronuxcs
[IpencraBneno B npuiIokeHUN 1.

7 OueHoYHbIE CPeACTBA 1JIA POBeJeHUS MPOMEKYTOUHOI aTTecTaAllMU
[IpencraBnensl B IpUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYyeHre JUCHUILTUHBI (MOTYJIs1)
a) OcHoBHas JMTEpaTypa:

1. ArterkoB, A. B. Metoas! ontumusanuu: YdyeOHoe nmocodue / A.B. Arretkos, B.C. 3apy6un,
A.H. Kanataukos. - Mocksa : U1 PUOP: HUII Undpa-M, 2013. - 270 c.: un.; . - (Beicuiee
obOpazoBanue: bakanaBpuat). ISBN 978-5-369-01037-2. - Tekct : snektpoHHbId. - URL:
https://znanium.com/catalog/product/350985 (mara oOpamenus: 19.09.2020). — Pexum
JIOCTYTIA: TIO TIOATHCKE.

2. IlanteneeB, A. B. Meroapl ontummsarnuu. [IpakTudeckuii Kypc: ydeOHOe mocoOue ¢
MyJabTHMEHNa conpoBoxkaeHreM / A. B. Tlantenees, T. A. Jlerosa. - Mocksa : Jloroc, 2011. -
424 c: un. (HoBas yHuBepcurerckas omOmmoteka). - ISBN 978-5-98704-540-4. - Tekcr :

0) JlonotHUTEILHAA JIUTEPaTypa:

3. Awngapocenko, O. C. JluneitHoe mporpaMMHUpOBaHKE. DJIEMEHTHI CETEBOr0 TUIAHUPOBAHUS U
teopuu urp : npaktukym / O. C. Auapocenko, B. III. Tpopumona ; MI'TVY, [kap. MMD]. -
Marauroropck,  2010. - 120 c. . wr, rtpad.,, Tabm. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=522.pdf&show=dcatalogues/1/10
92524/522 pdf&view=true (mara oOpamenms: 14.05.2020). - MakpooOnekr. - Tekcer :
3JIEKTPOHHBIN. - FIMeeTcs revaTHblii aHaor.

4. KsacoBa, H. A. Marematnueckue MeTOIbI U MoJienH : yueOHoe mocoome / H. A. KBacoga ;
MITY. - Marauroropck : MITY, 2017. - 94 c. : wun, tadbn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3460.pdf&show=dcatalogues/1/1
514272/3460.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - FIMeeTcst neyaTHsIi aHaJIor.

5. Psa6uukosa, E. C. MeTonpl u Teopuu ontTumuzanu : yueoHoe nmocooue / E. C. Psounxona, C.
M. Angpees, M. 1O. Pa6uukoB ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 31eKTpoH. omnT.
JTUCK (CD-ROM). - 3arm. v TUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2722 .pdf&show=dcatalogues/1/1
132040/2722.pdf&view=true (mata oOpamienusi: 14.05.2020). - MakpooObekT. - Teker :
JIEKTPOHHBIN. - CBenleHus AOCTyNHbI Takke Ha CD-ROM.

6. CnewxkkoB, O. A. [lpaktukym 1o MeromaMm onTUMH3anuu : ydeOHoe mocobue / O. A.
CnBuwxkkoB. - MockBa : By3zoBckuit yuebnuk : MH®DPA-M, 2020. - 231 c. - ISBN
978-5-9558-0372-2. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1036460 (mara oOpamenusi: 19.09.2020). — Pexum
JIOCTYTIA: TI0 TIO/THCKE.

7. CrpyuenkoB, B. W. Ilpuknanneie 3amauud onTUMU3ALUU. MOJEIN, METOIbI, aJITOPUTMBbI:
[Tpaktuueckoe nmocodue / CtpyuenkoB B.U. - Mocksa :COJIOH-IIp., 2016. - 314 c.: ISBN
978-5-91359-191-3. - Tekcr : AJIEKTPOHHBIN. - URL:

httne//7naninim com/catalao/nradnect/ONS033  (mara  oa6namerus: 10 00 2070 —  Pesxwuwm







B) MeToauyeckue yKasaHus:
MeTtoamdeckne yKa3aHus U CTYIEHTOB IIPH MOJITOTOBKE K MPAKTUIECKUM 3aHSATHUSIM

[pakTrueckue 3aHATHS MPEICTABIISIOT COOOM, KaK MPABWIIO, 3aHATHUS 110 PEIICHUIO PAa3JInIHBIX
MIPUKJIATHBIX 33/1a4, 00pa3Ibl KOTOPHIX OBLIHM JTAHBI Ha JICKIIUAX.

[enu npakTHYECKUX 3aHATUM:

CHUCTEMAaTU3UPOBATh, 3aKPEIUTh U YIITYOUTh 3HAHUS TEOPETUIECKOTO XapaKTepa;

HAYYUTHCS IPUEMaM PEIIeHHs MMPaKTHUECKUX 3a/1a4, CIOCOOCTBOBATh OBJIAJICHUIO HABBIKAMU H
YMEHHUSIMH BBITIOTHEHHS PacueToOB, TpaUUeCKUX U JPYTHUX BHUIOB 33/IaHUH;

Hay4HUThCS pad0TaTh C KHUTOM, MOJIB30BATHCS CIIPABOYHON U HAYYHOH JIUTEPATyPOil;

c(hOopMUPOBATH YMEHHUE YUUTHCS CAMOCTOSTEIBHO.

Metonuueckue yKa3aHus s CTYICHTOB JJI CaMOCTOSITENIbHOM paboThI
(mpu BeimonHeHuu JIKP)
Anroputwm BeinonHenus JKP no qucnunnune

1. [Momryuwmre 3amanue st JIKP y nmpemogasatens (vum 3aiiuTe Ha 00pa3oBaTeIIbHEIN nopTai
MI'TY).

2. IloBroputre Teoperuueckuii marepuan mo teme JKP, ucmonmb3ys KOHCHEKTHI JIEKLIHMH,
y4e0HO-METOJMYECKYIO JINTEPATYPy, PEKOMEHAOBAHHYIO MPEToAaBaTeieM.

3. Uzyunte npumMepsl, pa3oOpaHHbIC HAa JCKIIMOHHBIX U MPAKTUICCKUX 3aHITHIX.

4. Bemonuute JJKP no mpeanaraemoii TeMe, HOATOTOBBTE K 3aIlIUTE.

Meronuueckue yKa3zaHus IJIs CTYICHTOB Ul CaMOCTOSITEIbHON PabOThI
(IpH IOATOTOBKE K 3a4eTy, SK3aMEHY)
3anoromM ycHemHol coauyd BCEX OTYETHOCTEH SIBISIOTCS CUCTEMaTH4YecKHe, JOOPOCOBECTHBIE

3aHATHS CTYJICHTa B Te4eHue ceMecTpa. OJHAKO 3TO He UCKIII0YaeT HEOOXOAMMOCTH CIIELUaIbHON PabOTh
nepes; ceccueil U B MepuoJi cauu 3a4eToB u dk3aMeHoB. Crienuduyeckoil 3aqaueil paboThl CTyIeHTa B
MepuoJ SK3aMEHALMOHHONW CECCHM SIBIISIIOTCS MOBTOpPEHHE, OOOOIIEHHEe M CHCTEMaTH3alus BCETO
MaTepHaia, KOTOphI N3yueH B TeUeHUe rojaa. HaunHnate moBTOpeHne PEKOMEHIYETCs 3a MECAL-TIOITOPa
0 Hayana ceccud. lIpexkae yem MpHCTYNHTh K HEMYy, HEOOXOAMMO YCTaHOBUTH, Kakue Yy4yeOHbIe
JUCLUUITUHBI BBIHOCSTCS HAa CECCHIO. YCTAaHOBUB BBIHOCHMBIE HA CECCHIO TUCHUIUIMHBI, HEOOXOAUMO
obecnieunTs cedst mporpaMMamu. B 0CHOBY MOBTOpEHHsI JOKHA OBITH MTOJIOKEHA TOJIBKO porpamma. He
CJIeyeT MOBTOPSITh HU 110 OMJIETaM, HU 110 KOHTPOJIbHBIM BonpocaM. IloBropenue no Omieram Hapyiiaer
CHUCTEMYy 3HAaHMH W BeIeT K MEXaHHYeCKOMY 3ay4yHBaHHIO, K «HaTackuBaHHio». [loBTOpeHHe Mo
Pa3NIUYHOrO0 POJa KOHTPOJBHBIM BOIPOCaM NPHUBOAUT K MPOIyCKaM M IpodernaM B 3HAHHMAX U K
HenopaboTKe MHOTAA BeChMa Ba)KHBIX pa3fesioB IporpaMMel. [loBTopenue - npouecc MHIUBUY aIbHBIN;
KaXIbId CTYJIEHT IMOBTOPAET TO, YTO U HEro TPYAHO, HESACHO, 3a0biTo. [loaTomy, mpexkne dem
MPUCTYIUTH K MOBTOPEHHIO, PEKOMEHAYETCS CHauana BHUMaTeIbHO IIOCMOTPETh IPOTrpaMMy, yCTaHOBHUTH
HaunOonee



r) IIporpammuoe odecnneuenue u UHTEepHET-peCypChI:

IIporpammHoe o6ecrieyenue

Haunmenosanue 110 No norosopa

Cpoxk neiCTBUS JTUIICH3UU

MS Windows 7 K-171-09 ot 18.10.2009 06eccpouHo
Windows XP, 7

(momgmucka Imagine  [/1-1227-18 o1 08.10.2018 07.10.2021
Premium)

MS Office 2007 K-171-09 ot 18.10.2009 6eccpouHo
FAR Manager cB00O1HO pacnpocTpansemoe [10 0eccpouHo
7Zip cB000aHO pacnpocrpansemoe [10 BeccpovHoO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAHHBIX " I/IH(l)OpMaIII/IOHHLIe CIIPABOYHbLIC CUCTEMBI

Haspanue kypca

Cchlka

HanmonaneHas nHGOPMAaLMOHHO-aHANUTHYECKAsT CHCTEMa —
Poccuiickuii nnaexc Hayunoro nuutuposanus (PUHLI)

URL:
https://elibrary.ru/project_risc.asp

[Nouckonas cucrema Axagemusi Google (Google Scholar)

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

Nudopmarmonnas cuctemMa - EaWHOe OKHO JOCTyma K
HH()OPMAITMOHHBIM pecypcam

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

®denepanbHOEe TOCYJApCTBEHHOE ONOJDKETHOE YUPEKICHHE
«DenmepanbHBIN HHCTUTYT MTPOMBITIICHHON COOCTBEHHOCTH

URL: http://www 1 .fips.ru/

OTtkpeITOE 00pa3oBanue https://openedu.ru/
Jlextopuywm https://www.lektorium.tv/

HOY Untyut https://intuit.ru/
VYHuBepcapuym https://universarium.org/




9 MaTepuajbHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI (MO1YJIs1)

MarepuanbHO-TEXHHYECKOE 00eCTICUeHHE TUCIMIUTHHBI BKITFOUACT:

YueOHbIC ayJUTOPUH TS TIPOBECHUS 3aHATHI JTICKIIMOHHOTO THIA: MyJIbTUMEIUITHBIC CPECTBA
XpaHeHUs, Iepeiaunl U TPeICTaBIeHUS HHPOpMAIH

Y4yeOHnle AyJUTOPUU IJId MIPOBCACHUSA MMPAKTUUCCKUX SaHSITI/Iﬁ, T'PYIIOBBIX U MHAWNBUAYAJIbHBIX
KOHCYJbTAlUM, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOH aTTeCTallud: MYJIbTHMEIUIHBIE CPEICTBa
XpaHEHUs, IepeIavuy U MPECTABICHUS HHPOPMAITUH, IEPCOHATIBHBIC KOMITBIOTEpHI ¢ makeToM MS Office,
BBIXOJIOM B HTEpHET M C JOCTYIOM B 3JEKTPOHHYIO WH(POPMAIMOHHO-00pPA30BATENBLHYIO CPEAy
YHUBEPCUTETA

ITomerieHusT 1JIsI CAMOCTOSATENLHONW PabOThI OOYUAIOIIUXCA: MEPCOHANBHBIC KOMIBIOTEPHI C
maketoMm MS  Office, BexomoM B HMHTEpHET W ¢  JOCTYIOM B  JJIGKTPOHHYIO
UHQOPMAIIMOHHO-00Pa30BaTEIbHYIO Cpelly YHUBEPCUTETA

[Momemienue st XpaHeHUs W MPOQUIAKTHYECKOTO OOCTY)KUBAHUS Y4eOHOTO OOOPY/IOBAHUS:
CTEIUIAXKH JIJISl XpaHEHUs Y4eOHO-HATIISTHBIX TOCOONH U y4eOHO-MEeTOIUUECKON JIOKYMEHTAITUH



Mpunoxenune 1

YueOHO-MeToAMYEeCKOEe 00eCIIeYeHUE CaMOCTOSTEIIbHON PaboThl 00yYarOIINXCS

[Mo mucuummuHEe TpeIyCMOTpPEHAa ayJUTOpHAass U BHEAyJAUTOpHAs CcaMOCTOsATeNIbHas paboTa
oOyyJaronuxcs.

AyauTOpHAsE CaMOCTOSITeNIbHAsL pa0oTa CTYJCHTOB Ha MPAKTUYECKUX 3aHSATUSX OCYIIECTBIISCTCS
110J1 KOHTPOJIEM IIPENoAaBaTeNs B BUJE PELICHUS 3a1a4, KOTOPBIE ONPEEISIET PENo1aBaTellb 1Is
CTYJICHTOB.

Bueayautopnas ~ camocTtositenpHas ~— paboTa  OCyIIECTBIsSE€TCS B BUAE  4YTEHUS
y4eOHO-METOIUYECKOM INTepaTypbl, KOHCIIEKTOB JIGKLIUH, 2JIEKTPOHHBIX YUeOHUKOB; pPaOOTHI C
00pa3oBaTeNbHbIM OPTAJIOM YHUBEPCHUTETA; BBINOJIHEHUS JOMAIIHUX KOHTPOJBHBIX paboT ¢
KOHCYJIbTAIIUSIMU MPEMNoIaBaTeNsl; MOArOTOBKOM K 3aIUTe JOMAITHUX KOHTPOJIBHBIX PaboT.
BapuaHThI 3a1aHUI1 1JIs1 KOHTPOJIbHBIX padoT

Koumponvnas paboma no meme:

«Memoosl onmumuzayuu 8 yuxie Mamemamudeckux OUCYUNIUH»

Kakme  MHOXecTBa  Ha3bIBAIOT:  3aMKHYTBIMHU,  OTKPBITBIMH,  OTPaHUYECHHBIMHU,
KOMIakTHeIMU? UTO Takoe AUaMeTp U BHYTPEHHOCTh MHOXeCTBa?

YTto Takoe LHEeHTP U paiuyC OKPECTHOCTHU TOUKHU? UTO HA3bIBAIOT OTPE3KOM, BIIOKEHHBIM B
JIAaHHBINA OTPE30K?

M3 kakux 3TanoB COCTOAT J10KA3aTeIbCTBA OT MPOTHBHOTO M MO METOJY MaTeMaTHYECKOU
UHIAYKIUN?

Uro Ha3bIBAIOT MOHOTOHHOH, CTpPOrO MOHOTOHHOW, BO3pacTarolleil, yObIBaromei,
HEyOBIBaIOIIECH U HeBO3pacTaouen HOCJEI0BATEILHOCTIMU? Yrto Takoe
MOAIOCIIEIOBATEILHOCTD U IIPEIeNIbHAS TOUYKA MOCIEA0BATEIbHOCTH ?

Uro Ha3pBalOT (yHKIHEH, yObIBaloliel, BoO3pacTamolieid, HEyObIBaOIIEH ©
HEBO3pacTalolle B MPOMEXKYTKE 4uCIoBOM mpsiMmoil? IlpuBenure mnpumepsl (QyHKIUH,
HENPEpPHIBHBIX B HWHTEepBaie (a,b) miam B moxywHTepBasie [a,b), HO HE SBISIOMIUXCS
HeIpepbIBHBIMM Ha oTpe3ke [a,b]. Ilepeuncnure cBoiicTBa (DyHKIMH, HENPEpHIBHOM Ha
oTpeske. B Hem paznuune Mexay TOUKaMy pa3pbiBa IIEPBOrO U BTOPOTo poaa’?

JlaiiTe ompeneneHne TOYHOM BepxHEH (HMXKHEH) rpaHU (PYHKIMH MHOTHUX NMEPEMEHHBIX
(0OTHOTO IEPEMEHHOTO) Ha OTKPBITOM, 3aMKHYTOM MHOKECTBE. B 4em paznmuune mexay min f(X)
u inf f(x)?

KakoB cMBICT CHUMBOJIOB ,,0 Majtoe» u ,,0 6onbIinoe»? |

Coopmynupyiite Teopembl Depma u Jlarpamxka, Hanumure ¢GOPMYITy KOHEUYHBIX
npupaiieHnii. YTo Ha3bIBaIOT TOYKON CTPOTrOro JIOKAJIBHOTO KCTpeMyMa (hYHKIIMHA OJHOTO
nepemernHoro? Cdopmynupyite HEOOXOAUMBIE U JOCTATOYHBIC YCIIOBHSI JKCTpEeMyMa
Takoi ¢GyHKUMH. B uem paznuyme MexIy JIOKAIbHBIM JKCTPEMYMOM M HaWOOJBIINM
(HaMMEeHBIITUM) 3HAYCHUEM TOU (PYyHKIIUH Ha OTpe3Ke?

Kak npoBeputh, siBIseTCA U QPYyHKIUS OJHOTO JACHCTBUTEIBHOTO MEPEMEHHOTO BBIMYKIION
(ctporo BbIMyKJ0#) BHU3 (BBepx) (pyHkimeir? CKONBKO SKCTPEMYMOB MOXET WMETh BbI-
mykJas (CTpOro BeIMyKJIas) QYHKITUS OJTHOTO MEPEMEHHOTO Ha OTpE3Ke?

B kakux Toukax oTpe3ka JHUHEHHas (YHKIOUS JOCTUTAET CBOUX HAWMOOJNBIIETO U
HauMEHbIIEro 3HadeHuh? Kak HaWTHM TOYKYy 3KCTpeMyMa KBaJIpaTHOTO TpeXwieHa B
nHTEpBaue?

Uto Ha3bIBAIOT CXOJAMMOCTBIO METOJA BBIYMCIECHHUW M TOPSJIKOM €ro CXOAUMOCTH?
3anuiinTe ycJIOBHUS, NIPU BBHIMOJTHEHUH KOTOPBIX CKOPOCTh CXOJAUMOCTU METOJa SIBJISIETCS
JTMHEHHOU, CBEPXJIMHEHHOU, KBaAPATUIHON, KyOHMIECKOM.

Kakyro MaTpuily Ha3bplBalOT AUArOHaJIbHOW, €IMHUYHON, CUMMETPHUUYECKOMH, HYJIEBOM,
OJIOYHOM, TPAHCIIOHUPOBAHHOM 10 OTHOIICHHUIO K JaHHON? UTO Ha3BIBAIOT ONIPEICIUTEIEM
KBaJpaTHOW MaTpUIlbl, €€ YIJIOBBIMH MHHOpPAMHU, HEBBIPOXKICHHOU (BBIPOKICHHOM)
MaTpuieii? KakoBel TpaBuia pasIOKEHHS OIPEHCIHUTENs MO CTpoke (1Mo cTonoiry)?
Chopmynupyiite HE0oOXOaUMOE M JOCTAaTOYHOE YCJIOBHUSI CYIIECTBOBAaHUS y KBaJpaTHOM
MaTpullbl OOpaTHOW MaTpPHUIIHI. Kak cBs3zanbl Mexay coOOW OmpeneauTeNu 3THUX



Matpui? UTo Ha3pIBAIOT pAaHTOM MaTPHIBI, 0a3MCHBIM MUHOPOM MaTpuubl? UYTo Takoe
HeTpUBHAIbHAS JUHEIHAsT KOMOMHAIMS CTPOK (CTOJIOIOB) MaTPUIIBI?

B uyem paznuume Mexay KOOPJAMHATHOM, BEKTOPHOM M MATPUYHOM 3alHUCHhIO CUCTEMBI
nuHelHbIX anreopanueckux ypaBHeHul (CJIAY)? Kakyro CJIAY Ha3bIBalOT COBMECTHOM,
HeolpeAeaeHHOM, kBaapaTHOW? UeM oTiamuarorcs npsimble Metonasl pemreHus CJIIAY ot
UTEPAIMOHHBIX?

Uro Takoe JHMHEHHOE, JIMHEWHOEe apu(PMEeTHYEeCKoe, EBKIHIO0BO, METPHYCCKOE U
HOpMHUpOBaHHOE mpocTpaHcTBa? [lepeunciauTe akCHOMBI CKaJIspHOTO yMHOXeHHs. Kak
CBSI3aHBI MEXIy COOOM CKaJsIpHOE TMPOU3BEIACHHUE, HOpMAa W MeETpUKa? 3amuiiuTe
HepaBeHcTBO Ko - ByHsikoBckoro.

Yro Takoe JIMHEHHBIN onepaTtop, MaTpulia JIMHEHoro oneparopa? Kak 3anucaTte MaTpuiry
JUHEHHOrO omepaTopa B pa3iIMYHbIX Oaszucax? UTo Takoe OpPTOHOPMHPOBAHHBINA Oasuc,
OPTOTOHAJIBbHBIA U CAMOCOIPSI)KEHHBIN onepaTopsl? Kakne MaTpuIilbl COOTBETCTBYIOT 3TUM
ornepatopaMm? KakoBbl CBOMCTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHHH ITHX
OIepaToOpoB B KOHEYHOMEPHOM  JIUHEHHOM npoctpancte?  YUYto  Takoe
XapaKTEePUCTUUECKOE YPaBHEHHUE MATPHUIILI U €€ COOCTBEHHBIC 3HAUCHUSA?

Uro Takoe JMHEWHas W KBaJpaTH4HAs (OpMBI, MaTpulia KBaapaTuaHOH Gopmbl? OOOCHYHTE
MPOLECC MPUBECHUS KBAIPaTUIHON (DOPMBI K KAHOHMYECKOMY BHU]Ty CCBHUIKON

Ha COOTBETCTBYIOIIME TEOPEMBI JIMHEHHOH anreOpel. Kakyro kBagpatnunyto (GopMy M Kakyro
MaTpHIly Ha3bIBAIOT MOJIOKUTEIBHO (OTpULIATENBHO) onpeaeneHHoi? ChopMymupyiTe Kputepui
CunbBectpa. Kakyro kBagpaTwuHyio (hopMy Ha3bIBAIOT HEMOJOXKHUTEIBHO (HEOTPHIIATEIIHHO)
ONpeAeIeHHON, 3HAKOTIEPEMEHHOM ?

Hamumure ¢opmyny Teitnmopa ¢ ocrarounsiM wieHoM B (opme Jlarpanxa u [leano s
GYyHKIUY OJHOTO NEHCTBUTEIHLHOTO MEPEMEHHOTO U AJis (PyHKIIMU MHOTHX Tie-

PEMEHHBIX.

Kakyto (yHKIIHMIO MHOTHX TIEPEMEHHBIX HA3bIBAIOT HEMPEPBIBHOM 10 COBOKYMHOCTH MEPEMEHHBIX U
HENPEepBHIBHON 1O YacTU nepeMeHHbIX? UTo Takoe TuHUS (MIIM TOBEPXHOCTD)

ypoBHs Takod GyHKuuH? YTO HaA3bpIBAlOT KOOPIAMHATHBIMH (DYHKIIUSAMU BEKTOPHOW (HYHKIITHH
MHOTHX TIEPEMEHHBIX U €€ MaTpuieil SIkoOu Mo BCeM WIiIM MO YacTH MEePEMEHHBIX ?

Yrto Takoe rpaareHT PYyHKIIMM MHOTHX MEPEeMEHHBIX, MaTpuia ['ecce? 3anummre npupameHus
muddepermupyemMoid u aBaxabl nuddepeHmpyemMoii  (GyHKIUU, HCIONB3YS OTH TOHSITHS.
ChopMmynupyiiTe TeopemMy 0 HesIBHOU (DYHKITUU B TeopeMy 00 00paTHOH (yHKIIHH.

Uro Takoe mpou3BoAHAs (PYHKIUM MHOTMX NEPEMEHHBIX MO HANpPAaBJICHUIO BEKTOpA M KaK OHa
cBs3aHa ¢ rpaaueHToM pynkiuu? Umeet mu quddepeniupyemast GyHKITUS MHOTHX

NepeMEeHHbIX TPOM3BOAHBIC 110 BceM HarpasieHusiM?  BepHo im oOpaTHOE?

Kakue ycnoBus Hajgo HalOXWUTh Ha NPOM3BOAHYIO (DYHKIMM MHOTHUX MEPEMEHHBIX IO
HaIpaBJICHUIO, YTOOBI MOXKHO OBLIO YTBEPXKAATh, UYTO:  a) QYHKUMS HETIpEpbIBHA; 0) QYHKIUSA
muddepennmpyema? [IpuBenure mpumMepsl.

B uem pasznuume MexXIQy TOHKOM JKCTpEMyMa M KPUTMYECKOW MM CTAalMOHAPHOM TOYKAMU
CKAJIApHON (PYHKIIMM MHOTUX TepeMeHHBIX? YTO Ha3pBalOT CTPOTUM (HECTPOTHUM)
JIOKaJIBHBIM SKCTPEMYMOM TaKOH (QYHKIUU?

CoopmynupyiiTe HeoOXOAUMBIE YCIOBHUS DJKCTpEMyMa CKalIpHOM (QYHKIHUM MHOTHUX
NEPEMEHHBIX: a) C UCIOJIb30BAaHUEM YACTHBIX MPOU3BOJHBIX (QYHKIMH; 0) C HCIOIB30BaHHEM
rpaaueHTa PyHKIUH.

ChopmynupyiiTe AOCTaTOUHBIE YCIOBHUS SKCTpeMyMa (PYHKUMH MHOTHUX IEPEMEHHBIX C
WCITOJIb30BAHUEM: @) TIOHITHS 3HAKOOMPECJICHHOCTH BTOporo nuddepennuana GyHkuuu; 0)
IJIaBHBIX MUHOpPOB MaTpulbl I'ecce; B) coObcTBeHHBIX umcen matpunsl ['ecce. [IpuBenute
PUMEPBHIL.

Mosxer nu nuHeiliHas (YHKIHS MHOTUX TMEPEMEHHBIX JOCTUTAaTh JKCTPEMyMa BHYTpPHU
3aMKHYTOM o6nactu? Moxer nu kBajapaTuuHas GYHKLIUS MHOTHUX TI€pEMEHHBIX
JOCTUTATh OJKCTPEMyMa BHYTPH 3aMKHYTOH 00jacTd, Kak HAaWTH TOYKY O3KcTpemyma?
[IpuBeauTe mpumep.



UTO Ha3BIBAIOT YCJIOBHBIM JKCTPEMYyMOM (QYHKIHMH MHOTHX TIE€PEMEHHBIX W YPaBHEHUSMHU
cBsa3u? Kak HaiiTw TOHKM ycinoBHOTO 3KcTpemyMma? UTto takoe MHOoXuTenu Jlarpanxa u
¢ynkuus Jlarpanxa?

Hanummre dopmyny Hetorona — JleiiOnumna.

PemuTe 3amady ONTUMAIBHOTO TNPOEKTHPOBAHUS 0aka TOPIOYEro, aHAJOTHYHYIO
paccMOTpeHHOH B mpumepe 1.6, HO TPH 3aAaHHON IUIOMANU S PACXOAYEMOTO JIUCTOBOTO
MaTepHalia MaKCUMH3UpYHTe 00beM Oaka.

Kak 13 mpsMOyrosisHOHM JICTOBOM 3arOTOBKM C OTHOIIEHHEM CTOpPOH 1 : 2 BbIpe3aTh KpyroBOH
CEKTOP, U3 KOTOPOTO MO>KHO OBIJIO OBl H3TOTOBUTH KOHMYECKYIO BOPOHKY HauOoIIbIIero oorema?
[ToxaxxuTe, 9YTO reOMETPUUYECKUN MOMEHT MHEPLUHH KBAaJPATHOTO CEUYEHHUS OTHOCUTEIHHO
060it 0cH, NexKaleil B II0CKOCTH KBaJpaTa co CTOPOHO# R V2 M IPOXOIsIIeit 4epes ero HeHTp,
HOCTOsSIHEH ¥ paBeH J = RY/3 (cm. mpumep 1.7).

Nwmeer mu pynkuums f (x) = xe™ sxkcrpemym B unrepsadie (0, 3)? Ecnu umeer, To B Kakoi Touke?
NmeeT nmm oHa MUHMMYM B TOM K€ MHTEpBajie, MUHUMYM Ha oTpeske [0, 3], u ecnu na, To B
Kakou Touke?

[TpoBepbTe, ABISIOTCS TM YHUMOJAIBHBIME CIEAYIOMHEe (QyHKIIUH:

a) f(x) =x? - 2x - 1 na orpeskax [0, 2], [1,5, 2];

0) f(x) =s-1| -1| ra otpeskax [-3, 3], [-3,1], [1, 3], [0, 2].

HmeroTcst yTBEpKICHHUSI OTHOCUTENBHO (pyHKIMU f(X), OnpeeneHHoi Ha oTpe3ke [a,b]:

a) f(x) BO3pacraer;

0) f(x) ne yoObIBaeT;

B) f(x) mmeeT NoKadbHBIE MUHUMYM Ha MHTEpBale (a,b) B HEKOTOPOI TOUKE X+;

T) Jxe(ab): fi(x)=0;

IT) Jxe (a,b):  f'(x) HE cyliecTBYyeT;

e) f'(x) > 0 Ha oTpe3ke [a,b];

x) de>0: f(x)<O0mpuxi- e<x<xium f(x)>0npux <x<xi+g
3) Jdxe (a,b):  fr(x) =0:
u) (x) =0, xe (a,b).

Kakune u3 ykazaHHBIX YTBEPKICHUM BBITEKAIOT U3 NIEPEUUCICHHBIX ?
Nwmeer mu pyHKIUSA

!
x*sin—,x #0;
x

fx)= 0,x=0,

MUHHUMYM B TO4Ke X = 0, BBIMOJIHIETCS JIU B 3TOM TOYKE HEOOXOAMMOE, JOCTATOYHOE YCIOBHSI-
sKcTpeMyma?

Jng KakuX YHUMOJANbHBIX (YHKIUM METOJ 30J0TOr0 CEYEHUs MPUBOAUT K LIENU 3a
MEHBIIIEEe KOJIMYECTBO UTEpaIuii, ueM MeTo1 HeroToHa?

Kakoii 13 MeTonoB: 3o0m0TOoro ceuyeHusi, HpioToHa, KyOWYecKoi HHTEPHONSIUU — OKaKETCS
6onee 3¢ (EeKTUBHBIM, €CIM MPOU3BOAHBIC BBIYUCISIOTCS NPUOIMKEHHO dYepe3 pa3HOCTh
3HaYeHUN (PYHKITUU B OJIM3KUX TOUKax?

MunumuzupyiTe QyHKIHH

fe)=(x -1)", V() =(x - 1)sin x

Ha oTpe3ke [—2, 3] ¢ MOMOIUIBI0 METO/A 30JI0TOTO CEUECHHUSI.

MuHuMHU3UpyHTe QYHKITHIO

f{x) = x arctg x - %ln(l +x%)

Ha oTpe3ke [-6,6] MeTogom HrioTona. BriOupas paznudHbie HadaabHbIC TPUOIMIKEHUS, HAUIUTE
Kakoe-JI100 3HaUYCHHUE X9, TP KOTOPOM METOJ HAYHET PacXOIUTHCS.

Munnmusnpyiite Gpynkmmo f(x)=(x -1)* ma orpeske [0,5, 2] u dynkumo g(x) = x sin (I/x) Ha
otpeske [0,2, 1] MeTolaMu TUXOTOMUU U 30JI0TOTO CEUCHHUS, & TAKIKE C TOMOILBIO ONTUMAIIEHOTO



MMOCJICAOBATCIIBHOIO IIOMUCKA, T'PaAWMCHTHOrO METOJa W MCETOAA HrroToHa. CpaBHI/ITe O9TH
MCTOABI.

Koumponvnasa paboma « OcHo8bl noucka OnmMuMaibHbiX peuleHutiy
Bapuanm 0
MeTo0M PaBHOMEPHOTO HOMCKA PEIIMTh 3afauy f(x)=x>-6x+14 —>min, Lo=[-2,4].
Koumponvnasa paboma «Bapuayuonnoe ucuucienuey
Bapuanm 0
Boruucauts 3HaueHus GpyHkuuonana I[x(t)]=x2(t)dt ma kpuBbIx x1(t)=t, X2(t)=¢".
Koumponvnasa paboma no meme «I pagpuueckuii memoo pewenus 3aoay JII1»
Bapuanm 0
I'paduuecku pemmts 3a1a4y.

f(x)=x,+2x, —x; +x, = extr,

X, +2x,+x, =4,

X, +x, +x; =8,

x;20,7=1,..,4,

Koumponvnas paboma no meme « Cumniexc-memoo»
Bapuanm 0

Pemutsb 3a1auy CUMILIEKC-METOAOM.

f(x) =-3x, —4x, > max,

6x, + 6x, + x; = 36,

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

x;20,j=1,..,4,
Konmponvnas paboma no meme «Henunetinoe npoepammuposanuey
Bapuanm 0

Pemre 3amauy
{x1+1)2 + (x; — 3)? > min
xP+xi=1
¥ TIPOBEPBTE PELIEHNE TPAPUUECKH.

Koumponvnas paboma no meme «/{unamuueckoe npoepammuposanuey

Bapuanm 0

ChopmynupyiiTe 3a1aqy B TepMHHAX OOIIEH 3a/1a4i JUHAMHUYECKOTO MMPOTPaMMHUPOBAHUS.
Jletanu n BUIOB MOTYT 00pabaThIBaThCs Ha JBYX CTaHKax. Bpems oOpaboTku i-i geranu Ha
MEPBOM CTAaHKE PaBHO ai MUHYT, a BpeMsi 00pabOTKH TOM ke JIeTali Ha BTOPOM CTaHKE PaBHO bi
MuHyT. OuepenHOCTh 00OpabOTKHU JeTaleil oJHa M Ta Ke: CHadaja JeTallb 00padaThiBaeTCsl Ha
MEPBOM CTaHKE, a 3aTEM Ha BTOPOM. BriOpaTh Takyto mociaeaoBaTeIbHOCTh 0OpaOOTKH JeTaeH,
MIPU KOTOPOI BpeMs U3TOTOBIICHUS BCEX JETaJEH SIBISIOCH ObI MUHUMATBHBIM.



MpunorkeHune 2

OneHo4HbIE cpeacrea AJis MpoBEeACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranumn

a) NMnaHupyemble pesynbTaTbl 06yuyeHMA 1 OLLEHOUYHbIE CPeaCcTBa 414 NPOBeAeHNA NPOMEXKYTOUHOM

aTtrectauum
CTpYKTYpHBII O1LeHOoYHBIE CPEACTBA
PYKTYP [Inanupyemele pe3yabTaThl P
3JIEMEHT
o0OydeHus
KOMIIETEHIIUHA

TOTOBHOCTBIO BBISIBIIATH OOBEKTHI AT YIy4lleHus B TexHuke u Texnonoruu (I1K-11)

3HaTHL

OCHOBHBIC OIIPCACIICHUS U
TIOHATHA MOJACIINPOBAHUA;

MOPSAJIOK MaTeMaTHYECKON
ITIOCTAaHOBKH 33124
ONITUMU3AIUH;

KJIACCU(DUKAITIIO
ONTUMU3ALMOHHBIX 33134

MOJICJIA PEIICHUS
(hyHKIIMOHATBHBIX U
BEIYHCITUTEIHHBIX 33714,

TEOPETUYECKUE OCHOBBI
MIOCTPOCHUS
MaTeMaTHYECKUX MOJeIeH
MIPOIIECCOB U 0OHEKTOB
METaJTypryu;

OCHOBBI TCOPHHU ITOMCKA
OIITUMAJIbHBIX pemeHHﬁ;

Teopemuttecxue 80npocsl o1l 3auema

el b

e A

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

20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

OcHOBHEIE MOHSATUSL MO (ampTepHaTHBA,
ONTUMM3ALMS, KPUTEPUIl ONTHUMAaJIbHOCTH, LieJeBast
(byHKIMA 1 Op.)

AJNTOpUTM pelIeHns 3a7jauil ONTUMHU3ALIH.

3amaun MozxenupoBaHMA. MeToabl MOJEINPOBaHNS,
HX 0COOEHHOCTH.

Matemartndeckast MOAETH 331a4l ONTHMH3ALINH.
Knaccel 3agay ontumuzanuu.

3a1aun ONTUMAJIBHOTO IIPOEKTUPOBAHMS.

3ama4uy ONTUMATBHOTO INITAHUPOBAHMS.
OpHoMepHas ONTUMHU3ALUS.

MerTonbl IpSMOro MOUCKaA.

. IlaccUBHBIN U TTOCIEN0BATENBLHEBINA ITOUCK.
11.
12.

Oransl CTpaTeruu MouckKa.

Anroputm  CBeHHa  yMEHBIICHHUS
HEONPEIEICHHOCTH.

Meron paBHOMEPHOIO ITOUCKA.
MerTon neneHrs HHTepBaia MoMoJaM.
Meroa 1ux0TOMUH.

Merona 30710TOro ce4eHHusl.

Meron ®ubonayyu.

Meroa KBaApaTUYHOU UHTEPHOJISLIUU.
HuddepennmanpHoe mporpaMmupoBanue. Ilowmck
akcTpemyma quddepeHpyeMoii GyHKIUN MHOTHX
MIEPEMEHHBIX IIPU OTCYTCTBUHU OFPAHUYECHUH.
Meroa UCKIIFOUEHHUS IEPEMEHHBIX.

Merton MmHoxuTenei Jlarpanxa.

Meron cpenHeil TOUKU.

Meton HerotoHa.

Meroa KyOU9ecKO# ammpoKCUMAIIUH.

MeTton koHHUTYpaTTHiA.

OCHOBHBIC MOHATHUS BAPUALUOHHOT'O UCYUCIICHHUS.
OcHOBHEIE TOHATUS JIMHEHHOTO
IPOrpaMMHUPOBAHHUSL.

I'padmuecknii meTon perrenus 3amgad JIII.
CuMIuTeKCHBIN MeToa perrenus 3amxad JII1.
Henunelinoe nporpaMMupoBaHHueE.

JuHaMuuyeckoe mporpaMMHUpOBaHHE.

Mertoabl ONTUMU3AINHN TEXHOJIOTHUECKUX CUCTEM.
OnTuMH3aIHs TEXHOJIOTHIECKUX PEKUMOB.

HUHTCPBAaJla

VYMeTh:

(hopMyIMpOBaTh 331341
ONTHMH3AIUH

IIpumep 3ananus

MeToioM paBHOMEPHOTO TIOMCKa pEHIUTh 3ajady




CTpyKTypHBII
JIEMEHT

[Inanupyemsie pe3ynbTaThl

O1eHOYHBIE CPEICTBA

o0yueHMA
KOMITETCHIIUN
MaTeMaTHYecKH CTaBuTh M | f(X)=x*-6x+14 —>min, L¢=[-2,4].
KJIaccu(UIMPOBATh
ONITHMI3AIHOHHBIC 3a[AMIL; MUHAMHU3UPOBATH LIENEBYIO %)nyumOl B43az[aqe 0
000CHOBaHHO BHIOMPATH 6 2 4
METOIBI OTITHMH3AIIHH, HA3HAUCHHSAX JUTS MATPHIIBI 8 1 4 7
6 9 2 9
NPUMCHATD MakcuMu3upoBaTh IeneBylo (YHKIUIO B 3amade o
MaTeMaTHYECKHIi anmapar, | Ha3HAYCHUSX JAJIsl MAaTPHULIBI
HEOOXOIUMBIH IS ; g ? 2
MOJICITUPOBAHUS 33184
AP 8 25 71
3 1 10 8
PermTh 3aKphITYIO MOJIENTh TPAHCTIOPTHOM 331a4K
20 26 16 38 20
40 2 3 6 8 7
35 5 7 4 2 5
45 7 1 3 1 6
PemuTh OTKPHITYIO MOJIENIb TPAHCIIOPTHOM 3a1a4K
20 25 15 40 20
35 5 7 4 2 5
45 7 1 3 1 6
10 2 4 3 3 2
Brnanets: NpakTHYeCKUMH HaBbikamu | [Ipumep

WCTIONIb30BAHHS
MPOCTEUIITUX METO/I0B
MOJEIUPOBAHUS U
ONITUMU3AIUT

MIPaKTUYECKUMH HaBbIKAMU
HCIIOJI30BAHUS 3JIEMEHTOB
MOJEJINPOBAHUS U
ONTHMU3ALUU Ha 3aHATUAX
B ayIUTOPUH

ChopmynupyiiTe 3amady B TepMHHAX OOILIeH 3amadu
JUHAMHYECKOTO IIPOTrPaMMHUPOBAHUSL.
Jetanu n BUIOB MOTYT 00pabaThIBaThCS Ha ABYX

cTaHkax. Bpems oOpaboTku i-i neTanu Ha epBOM
CTaHKE PaBHO ai MUHYT, a BpeMs 00paOOTKH! TOH ke
JleTaly Ha BTOPOM CTaHKe paBHO b MHHYT. O4epeIHOCTh
00paboTKH JeTanell OfHa U Ta JKe: CHadana AeTallb
00pabaTeiBaeTCs Ha IIEPBOM CTaHKE, & 3aTEM Ha BTOPOM.
BriOpats Takylo mocnenoBaTenbHOCTE 00paboTKU
JleTanei, pu KOTOPOM BpeMsi U3TOTOBJIEHUS BCEX
JIeTaleH ABISLIIOCH OBl MUHUMAJIbHBIM.

1. O0BeM IPOU3BOICTBA OTIPEIALCISICTCS
MIPOU3BOCTBEHHON (pyHKIMEH

Y=5K%3 L7 , CTOUMOCTb €IUHHUIIbI KAalIMTAIbHBIX U
TPYZOBBIX PECYPCOB OJUHAKOBHI U paBHbI: ¥ =10, w=10
(Bce BeIMYMHBI U3MEPSIOTCS B YCIOBHBIX €AMHHUIAX).

[IpousBoactBo umeet pecypcHoe orpanndyenue C = 8§0.
TpebyeTcst onpeaenuTh, KaKUM JTOKHO OBITh
pacrpeneneHre pecypcoB, obecreynBaronice
MaKCHUMaJIbHBIH BBIITYCK ITPOAYKLHH.

2. [InanupyeTcst BBITYCTUTH JBa BUJA METH3HOM




CTpYKTYpHBII O11eHOYHEIE CPENCTBA
PYKTYP [Tnanupyemsbie pe3yabTaThl P

JJIEMEHT

o0yueHMA

KOMIIETEHLINU

MPOAYKIMH. J{JIs1 MPOU3BOACTBA €AUHHIIBI PO TYKIHH
MepBOro Buaa Tpedyercs 2 Kr ChIpbs NEpBOro Buaa, 1 xr
CBIPbs BTOPOT'O

Buza. i1t mpou3BOACTBA € IMHULIBI TPOLYKIIMH BTOPOTO
Buja TpeOyercs 1 KT ChIphbs IEPBOTO BHUJIA, 1 KT CHIPhS
BTOpOro BUja. Hamuuue ceipbst nepsoro Buga —10 xr;
BTOporo — 17 xr. [IpuObuTE OT peanu3aruu ¢THHAIIBI
IpoAyKIHHK TepBoro Buaa — 80 pyoieit; Broporo Buga —
90 pyOneii.

Pa3pa60TaTL OINTUMAJIbHBIN IJIaH BBIITYCKa NPOAYKIUH.

0) Ilopaoox nposedenuss npoMexCymouHol ammecmayuu, NOKa3amenu u Kpumepuu oyeHusaHusl

[IpomexyToyHass arrecraups 1O JACHMIUIMHE  «METOABI  ONTHMH3ALMW»  BKIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUaIOIIMMUCS 3HAaHUH, U
NPaKTUYECKUE 3alaHus, BBIABIIONINE CTENICHb C(OPMHUPOBAHHOCTH YMEHUH W BIaJICHHIA,
IpoBOIUTCA B (hopMe 3aueTa.

3ayer 1o JaHHOU JUCHUIUIMHE TIPOBOAMTCS B YCTHOH Gopme.

Kputepun oneHku (B COOTBETCTBMM € (DOPMUPYEMBIMU KOMIIETCHLMSMHU U IUIAHUPYEMbBIMU
pe3ynbTataMu o0yueHus):

— Ha OLEHKY «3a4TeHO0» — 00y4JaloUINiics MOKa3bIBae€T NOPOTOBbIH yPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETEHIIMH, T.€. UMeeT (pparMeHTapHOE 3HAaHWE HAa YPOBHE BOCIPOU3BEIACHUS U OOBICHEHUS
UH(POPMALINHU, HHTEJUIEKTyaJIbHbIE HABBIKU PELICHUS MPOCThIX ONTUMHU3ALMOHHBIX 33/1a4;

— Ha OLICHKY «He3aYTeHO0» — pe3yslbTaT OO0y4YeHHUs HE JOCTUTHYT, OOyHaroIIMHCS HE MOXKET
IIOKa3aTh 3HaHUS HAa YPOBHE BOCHPOM3BEACHUS U 00bACHEHHS HH(OpMAIMH, HE MOXKET II0Ka3aTh
WHTEJUIEKTYAJIbHBIC HABBIKHM PELICHUS IIPOCTHIX ONTUMH3ALMOHHBIX 33]1a4.




