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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[enpro n3ydeHuss TUCHUILIMHBL «HUCIEHHBIE METOABI ONITUMHA3ALUNY SBIIAETCS ITOATOTOBKA
K OCBOCHMIO JUCHUIUIMHBI «OCHOBBI ~MalIMHHOTO  oOyudeHus». /[ cnenuanbHOCTH
«KomnbroTepHasi 0€30MacHOCTb» aKTYalbHOCTh JAaHHOM JMCHUIUIMHBI OOYCJIOBJICHA TEM, YTO
3ajjaud MHPOPMALMOHHOM O€30IaCHOCTH 10 BBIABICHHUIO YA3BUMOCTEH MM HECTAHAAPTHOTO
MOBEJICHUS MPOrPAMMHOTO OOecriedeHuss B OONbIIOM 00BEME IaHHBIX SIBISIOTCS IMPEIMETOM
pPacCMOTPEHHsT MAIIMHHOIO OOy4YeHMs, METOJbl KOTOPOrO B CBOIO O4YEpelb IPOMCTEKAIOT U3
YUCJICHHBIX METOJI0B ONTUMU3ALINH.

JucuuiuinHa obecniedynBaeT MpUOOpeTeHrne 3HAaHUNW M YMEHUH B 00JaCTH UCIOJIb30BaHUS
YUCJIEHHBIX METOJIOB ONTHUMM3ALMM, CIIOCOOCTBYET OCBOEHMIO NPHUHLMIIOB UX NPUMEHEHHS Ha
IIPAKTHKE.

3aziayaMy OCBOEHMSI TUCLHUIUINHBI «YHCIEHHBIE METOBI ONITUMU3ALIMNY SIBIISIIOTCS:

— IpUOOpeTEeHHE HAaBBIKOB ITOCTAHOBKH U PELICHUs ONTUMM3ALMOHHBIX 337134,
— OCBOCHHME COBPEMEHHBIX ONTHMHU3AIMOHHBIX AITOPHUTMOB, MPUOOPETEHUE HABBIKOB HX

IIPOrpaMMHOM peau3aluy;

— npuoOpeTeHre HaBbIKOB IPAKTUYECKOI0 MPUMEHEHUS! ONTUMU3ALMOHHBIX aJITOPUTMOB;
— OCBOCHME METOJOJOIMH BbIOOpA YMCIEHHBIX AJTOPUTMOB U KPUTEPHEB MX KadecTBa UL
pelIeHus 3a1a4 ONTUMHU3aLUH.

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas TUCIUIINHA OTHOCUTCS K 00s513aTeNIbHON YacTH 00pa30BaTeIbHOM IPOTPAMMBI.

JUis OCBOEGHHS JAHHOW JUCLUUIUIMHBI OOyyaroliuecss JOJDKHBI BIIAJETh anmnapaTom
MaTeMaTHYECKOTO aHAIIN3a, JINHEHHOH anreOphl, IPOrpaMMHUPOBAHHSI Ha SI3BIKaX BBICOKOTO YPOBHSI.

JU1 yCHIeHOro OCBOCHMS TUCLUUIUIMHBI «YHUCIeHHBIE METOABl ONTUMM3ALMNY €1 JTOJIKHBI
IIPEALIECTBOBATH CICAYIOIUE AUCIUIUINHBL:

«MaTteMaTU4eCKU aHaIU3;

«JIunetinas anredpay;

«MHpopmaTukay;

«SI3BIKM IPOTPaMMHPOBAHUS.

JlMcuuIuinHa NpeanecTByeT AMCHUIuInHE «OCHOBBI MAIIMHHOTO O0YUYSHUSD.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIJIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHS 00pPa30BaTeIbHOI MPOrpaMMBbI

[Iponiecc u3ydeHus MUCLMILIMHBI HApaBjieH Ha (POPMHUPOBAHUE CIEAYIOUMX KOMIETEHIUH
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npruobpeTeHus cieayoumx 3HaH| i, yMEHH, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

dopMmupyemasi Nuaukarop 10CTHKEHUSA Ilepeyennb
KOMIIeTeHIIUsl KOMIIeTeHIIUN IUVIAHUPYEMBIX Pe3yJIbTATOB
(ko n popMyIHpOBKaA) (koa n opMyaHpPOBKA) o0y4eHust
Oo6menpodgeccuoHaTbLHbIE KOMIIETEHITHT
OIIK-3 H-OIIK-3.3 3HaTh:
CriocobeH Ha OCHOBaHUH [Ipumensier MaTeMaTuyecKuit - METOAbI OTHOMEPHOU U
COBOKYITHOCTHU amnmapat s pelIeHus NPUKIAJHbIX | MHOTOMEPHOU 0e3yCIOBHOM
MaTeMaTHYECKUX METO/IOB Y TEOPETHYECKUX 33724 ONTUMH3AIINY;
paspabaTsIBaTh, - METOBI YCIIOBHOM
00OCHOBBIBATH U ONTUMU3ALIUH.
pEANM30BBIBATH ITPOLETYPBI Baanersn:




peuIcHuA 3aaa4

- HaBBIKaMU 3((HEKTUBHOTO

podeCCHOHATTEHOM JIMHEWHOT 0 TPOrpaMMUPOBAHMUS.
JIEATEITbHOCTH
OIIK-2.1 H-OIK-2.1.6 3HaTh:

CrnocobeH pa3padbaTrIBaTh
ANTOPUTMBI, pEaTU3YIONIHE
COBpPEMEHHBIC
MaTEeMaTHYECKUE METOIbI
3aIATH HH)OPMAITHH

YMeeT MOHUMATh W aHAJTU3UPOBATh
paboTy BEIUMCIATEIHHOTO
AITOPUTMA, UCIIOJIb3YIOIIETO
COBpPEMEHHBIC MAaTEMaTUYCCKUE
METObI

- MAaTEMATHYECKYIO IIOCTAHOBKY
3a7a4 OIITHMHU3ALU

- METOBI PEIICHUS
TPAHCIOPTHBIX 3a/1a4

- OCHOBBI JIMHEHHOT'O
MIPOTPaMMHUPOBAHUS

YMerTh:

- CTABHUTb 3aJa4M ONTHMH3ALIIH;
- MPUMEHATH Ha TTPaKTHKE
YHUCIECHHBIE METOIBI
ONTUMU3AILIUN

4. O0bem, CTPYKTYpa U cofepKaHHue TUCHUIIINHBI

OO01mmas Tpy10eMKOCTh JUCIUTUIMHBI COCTaBIIsCT 3 3a4eTHBIX equHuIlbl, 108 akan. dacos.

Ne Tembl (pa3nesnl) = Buabl yueOHbIX 3aHATHIH, DopMbI TEKYLIET0
n/n JMCIUILINHEL, Qg [BKJIIOYAsi CAMOCTOSATENILHYIO paboTy KOHTPOJISI
HX cojiepKaHne E CTY/IEHTOB, yCIeBaeMoCTH
O U MX TPYA0EMKOCTh
(B akaieMUYECKHX Yacax) dopma
KonrakTHas padora MPOMEXKYTOTHOM
aTTecTaluu
) &
v 0 = | 3 = (mo cemecTpam)
. & o gz 5| B
Q (=) S | o Zl oS
= Q o) = = o il g
= <N = ) = & = @
b = < = < 3 o ©
[} = o > = = = <
= < 1) O | o gl o &
< QO | O 2 2
=y < c | B =
= = = =
Q
3amauust 1
MaremaTrnueckast IOCTaHOBKA .
1 9 4 4 2 CaMOCTOSTEILHON
3a7a4 OITUMHU3ALAN
paboTHI
3amauust 1
2 |OnHOMEpHAas ONITUMU3AIUS 9 4 4 1 4 CaMOCTOSATENLHOM
paboThI
3aganust it
MubaumyM YHKIIMA MHOTHX o
3 yM QyHKIL 9 2 2 1 2 CaMOCTOSTEILHON
MIEPEMEHHBIX
paboThI
MeToabl UCIIOIb30BaHUS 3ananns i
4 9 2 2 1 4 CaMOCTOSTEILHON
TTPOU3BOIHBIX
paboThI
3amauust 1
5 |VYcnoBHas ontumusanus 9 4 4 2 CaMOCTOATEILHOMI
paboThI
3amauust 1
6 |CrmyvaifHbIl IOUCK 9 4 4 1 4 CaMOCTOSITEIbHON
paboThI
7 |JluneiiHoe nmporpammupoBanue| 9 4 4 3
8 |Cumriuiekc MeTon 9 4 4 1 4
9 |Mertoapl perieHus 9 4 4 1 2




TPaHCTIOPTHOM 3aJ1auH

0,3 | 10,7 [3auer

HUTOI'O 32 | 32 6 |03 | 377

Coz[epmafme pa3xejioB JTMCIHUIIJINHBI

Tema 1. Mamemamuueckana nOCMAaAHO6KA 3a0a4 ONMUMU3AUUU.

Bunpl orpannyenuii. Kpurepun ontumansaoctu. Kinaccudukanus 3amay.

Tema 2. Oonomepnana onmumusayus.

MeTtoapl cyxkeHUs HHTepBasia HeompeaeneHHocTH. OOmui MOMCK. YHHUMOAANbHbIE (DYHKIIMU.
Merton aenenusi MHTEpBaja MmomnojiaMm. MeToj1 30JI0TOro ce4eHus. Y CTaHOBJIEHUE TTEPBOHAYAIBHOTO
WHTEpBaja HEONpeAeIeHHOCTH. HPIOTOHOBCKME METOIBI.

Tema 3. Munumym pyHKuuit MHo2ux nepemeHHbIX.

Penved pynkmuu. Meton nmokoopaunatHoro ciycka (Meton ["aycca). MeTo oBparos.

Tema 4. Memoowl ucnonv3oeanus npou3800HbIX.

I'panuentHbie MeToabl. MeToa HrobToHa. MeToa MapkBapara.

Tema 5. Ycnoenas onmumusayus.

3ajaun ¢ OrpaHUYEHUs MU B BUJE paBeHCTB. MHoxuTenu Jlarpanxa. 3agaun ¢ orpaHUYEHUSIMU B
BUzEe HepaBeHCTB. MeToabl mTpadHbIX GyHKIMI. Meton (pakToposB.

Tema 6. Cayuaitnwiit nouck.

IIpocroit ciydaiinelii nouck. HenanpaBiieHHbIN CilydaiiHbld NOWCK. HampaBiieHHBIN cilydalHbIN
MOKUCK. AJITOPUTM MapHOW MPOOBL. ANTOPUTM Hawiydied npoObl. MeToj CcTaTUCTHYECKOro
rpajiieHTa. AJTOPUTM HaWIydlled NpoObl C HAMPABISIONIMM THIEPKBAIPATOM. AJTOPUTMBI
rJ100abHOTO MOUCKA.

Tema 7. luneiinoe npocpammuposanue.

[Ipumepsl  3agau  JMHEWHOro  mporpammupoBanus.  OCHOBHasg  3ajavya  JIMHEMHOTO
nporpammupoBaHusi. OCHOBHas 3ajadya JUHEWHOTO TMPOTPAMMHPOBAHUS C OrPAHHUYCHHUSIMU-
HepaBeHCTBaMHU. ['eoMeTpruecKoe TOIKOBAaHUE 3a/1a4 JIMHEHHOrO NPOrpaMMHUPOBAHHUSL.

Tema 8. Cumnnekc memoo.

AJNTOPUTM CHUMIUIEKC METOJa. BBIpOXKIEHHOCTh B 3aJadax JIMHEWHOIO MPOrpaMMHUPOBAHMS.
JIBOWMCTBEHHOCTh 3aJja4M JIMHEHHOTO MPOTrpaMMHUPOBaHUs. MeTOl MOCIe10BaTeIbHOTO YTOUHEHUS
OLICHOK.

Tema 9. Memoowl pewienus mpancnopmHuol 3a0ayu.

Merton ceBepo-3amnagHoro yria. MeToJl MUHUMaJIBHOTO 3JeMeHTa. MeTo1 MOTEeHIINAIOB.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHCJI€ TEXHOJJOIMM IJIEKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC 06p330BaTe.]'[bHLIe TEXHOJOInd, HCHOJbB3yEeMbI€ IIPH OCYHICCTBJICHUHU
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJIMHE

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAyolne 00pa3oBaTebHbIE TEXHOIOTHH:

AxageMuyeckasi JieKIUsl (WIM JIEKIUs OOIIEro Kypca) — Hocie0oBaTeIbHOE U3JI0KEHUE
MaTepuaia, OCyIECTBIsIEMOE MPEUMYILIECTBEHHO B BHJIE€ MOHOJIOTa npenojasatesns. TpedoBaHus K
aKaJeMUYEeCKON JIEKIIMU: COBPEMEHHBIM HayyHBIH YpOBEHb M HACBIIICHHAs WH(POPMATUBHOCTH,
yOenuTenbHas apryMeHTalus, JOCTyITHAsl U MOHATHAs pedb, YeTKasi CTPYKTypa U JIOTHKA, HaJlHune
SPKUX IPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

I[IpoGaemHass  JeKuMs — U3JIOKEHUWE  MaTepualla,  MpeArojararpuee  MOCTaHOBKY
poOJIEMHBIX U IUCKYCCUOHHBIX BOIIPOCOB, OCBELICHNUE PA3TUYHBIX HAYYHBIX ITOAX0/I0B, aBTOPCKHUE
KOMMEHTAapUH, CBSI3aHHBIE C PA3IMYHBIMU MOJENSIMU HMHTEPHpPETalud HU3y4aeMoro marepuana.
[TpobnemHas JEeKIUs HAYMHAETCA C BONPOCOB, C MOCTAHOBKHM MpPOOJIEMBI, KOTOPYIO B XOje
U3JIOKEHUSl MaTepuala HeoOXOAMMO pemuTh. B Jjekuuu coyeTtaroTcsi MpoOJeMHbIE U
uHpopManroHHble Havyana. [Ipu 3ToM mpoliecc Mo3HaHUS CTYJEHTOB B COTPYAHUYECTBE U JMUAIOre




C mpemnojiaBaTeneM MpUOIMKaeTCs K TOUCKOBOM, HCCIeIoBaTeNbCcKol AestensHocT. Comepikanue
po0OJIeMbl PacKpbIBAETCS IMyTEM OpraHU3aI[MH MOKMCKA €€ PEIICHUs WIM CYMMUPOBAHUS U aHaIu3a
TPAAUIIMOHHBIX U COBPEMEHHBIX TOUYEK 3PECHHUSI.

OO6o0maromas Jekuuss — MPOBOJUTCS B 3aBEPIICHUE W3YUYEHMs pasjiena WU TeMbl s
3aKkpervieHus: 3HaHuM. Ha Jiekinuu BHOBB BBIIETSIOTCS OCHOBHBIE BOIPOCHI, HCIOIB3YIOTCS
o0oOmarone TadJIULbl, CXeMbl, aJTOPUTMBbI, MO3BOJISIIOIIME BKIIIOUUTH YCBOCHHBIC 3HAHUS B
HOBBIC CBSI3H U 3aBHCHMOCTH, IIEPEBOISI X HA 00JICe BRICOKUE YPOBHH YCBOCHHS.

IIpakTnyeckoe 3aHsiTHEe — 3aHSATHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPEIJICHUIO MOJIYYSHHBIX Ha JICKIMU 3HAHUH M0 MPEAJIOKEHHOMY aJTOPUTMY.

KoncyabTauuum — BuJ Y4eOHBIX B3aHATHH, SIBISIIONIUNACAS OAHOM W3 (OpPM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  cTyAaeHTOB. Ha  KoHCymbTamusix 1O mpochde  CTYACHTOB
paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTBI IPU OCBOCHMHM MarepHaia JUCLUILTUHBL,
MpernoiaBaTelib OTBEYA€T HA BOMPOCHI CTYACHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITENIbHOM pabOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B nporecce ocyiecTBiaeHus 00pa30BaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:
s GOPMUPOBAHUS MATEPUATOB M TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH MU TPOBEACHUS
MIPOMEKYTOYHOM aTTECTAINH, U (OPMHUPOBAHUSI METOAMYSCKAX MATEPUAIIOB IO JTUCITUTUINHE:
— nporpammsl Microsoft Office;
— wuzngarennsckas cucrema LaTex;
— Adobe Acrobat Reader;
MIPU TIPOBEICHUM NMPAKTUUECKUX 3aHATUN UCIIOJIB3YETCs MPOTPAMMHOE 00€CTICUeHHE

— Python.

7. IlepeyeHb COBpPeMEHHBIX TMNpo(eccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa3oBaTe/JbLHOI0 Mpouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B nporiecce ocymiecTiaeHust 00pa3zoBaTeIbHOTO Mpolecca M0 AUCHUIUINHE UCTIONB3YIOTCS:
- ABTOMaTH3MpoBaHHasA O6nbauoTeuHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnexTpoHHas bubnmoteynas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHast OubmoreyHas cucreMa «KOHCYyNbTaHT CTyJIeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb  OCHOBHOIi W  /JOMOJHHUTEJIbHOW  Y4YeOHOIl  JHTEpaTypbl, PecypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «UHTepHeT» (IpHM HEOOXOAUMOCTH),
PEKOMEHAYEMBIX 1JIfI OCBOCHUA TUCHUIIJIUHBI

a) OCHOBHAS JIUTEepaTypa
1. A. ®©. M3mauno, M. B. ConomoB UYucieHHble METOALI ONTUMHU3ALUH. - M.:
OU3BMATIIUT, 2003. - 300c¢. https://www.studentlibrary.ru/ru/book/ISBN5922100459.html



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/ru/book/ISBN5922100459.html

2. H. C. baxsanos, H. I1. )Kunkos, I'. M. KoGenbkoB UncnenHbie MeTObI: y4eO. mocobue
st By3oB - M.:  bunom. JlaGoparopus  3Hanumii, 2020. —  636¢.
https://www.studentlibrary.ru/ru/book/ISBN9785001018360.html
0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. BonkoB E. A. Uncnennsie MeTobl: yue0. mocobue juist By30B - CII6.: Jlans, 2022. - 252c¢.
https://reader.lanbook.com/book/254663
B) pecypchl ceTtd «IHTepHEeT» (MPH HEOOXOTUMOCTH)
— http://github.com/
—  http://habr.com/
— Python, Cso6oanoe I10, https://www.python.org/

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAas JJs OCYIIECTBJIEHUsSI 00Pa30BATEILHOIO
npoiecca no JMCUMUIINHE

MartepuanbHo-TeXHUYECKass 0a3za, HeoOXxoauMmas ISl OCYIIECTBICHHUS 00Opa3oBaTEIbHOIO
Iporecca 1o AUCLUIUIMHE BKIIOYAET B CBOM COCTAB CIELUAIbHbIE [IOMEILECHUS:

— ydeOHbIC ayIUTOPUU AJI IPOBEACHHUS 3aHATHI JIEKIIMOHHOTO THUIIA,

— ydeOHBbIC ayAUTOPUHU Vsl POBEACHUS MPAKTUYECKUX 3aHATHH, OCHAIIEHHBIE CPEICTBAMHU
BBIUMCIUTENbHON TEXHUKH, C YCTAHOBJICHHBIM MPOTPaMMHBIM 00€CIIEUeHUEM;

— y4eOHbIC ayAUTOPUU ISl POBEJCHUS TPYITIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAIINM;

— y4eOHBIE ayAUTOPUU [UJISI TIPOBEACHHUS TEKYIIErOo KOHTPOJS W IMPOMEXKYTOUYHOU
aTTeCTaluu;

— TIOMEILECHHUS JIJISi CAMOCTOSITEIIbHON pabOThI;

— TIOMEIICHUS JIUIS XPaHEHUS U MPOPIIAKTHIECKOTO 00CTY)KUBAHUS TEXHUICCKHX CPEJICTB
00y4eHUsI.

[Tomemienust is caMOCTOATEIbHOW pPabOThl OOYYAIOIIMXCS OCHAIICHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBIO TOIKIIOUECHHS K cetn «MHTepHeT» M olecreueHneM J0CTyna K
3eKTPOHHOU MH(pOpMalMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp(BI):

Houent xadpenpst KbuMMOMW, kann. ¢us.-mMat. Hayk . M. Mypun
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«UmncieHHbIe METOABI ONTHUMHU3ALMHN

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJIbHBIE 32JaHUsI U HHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

1.1 KoHTpoJibHbIE 3aJaHHsI 1 MHbIE MaTePHAJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

Haiiti MHOXeCTBO TOUuek MuHUMYMa (hyHKIUH f(X) Ha MHOXKecTBE X:

a) f(x) = sin® nx, X = R; 6) f(x) =[x —x?|, X =[-1, 2]; ) f(X) = cos n/2, X = [0, 1];

r)f(X) =xmpu |x| > 1; 1 mpu [X| <1, X =R.

[TokaxkuTe, YTO MHOXKECTBO ToueKk MuHMMyMa (yHkuuu f(X) Ha MHOXecTBe X MyCTO U
Haiiti Mo = inf x e x f(X)?

a)f(x)=1/(1+x?),X=R; 6)f(x)=2x3-9x?+ 12 x +5, X = (-0, 5);

B) f(X) =xsinx, X =R; r) f(x) = arctg x, X = (-o0, -1];

nfx)=tgx,X=1[-2,2]; ¢e)f(x)=1/Inx,X=(0,1); x)f(x)=1/Inx, X=(1, +o0).
[MTokasath, 4to eciu min x e x f(X) cymectByer, To inf x e x f(X) = min x e x f(x).

ITycte f(X) u g(X) — aBe mosyHenpepbiBHbIE CHU3Y GyHKIMU HAa MHOXecTBe X S R". Byayt
JIM TIOJTYHETIPEPhIBHBIMU CHU3Y Ha MHOXECTBE X CIICIyOMIHe (YHKIHH:

a) Af(x) + ug(x), 4, u — const; 6) f+(x) = min{f(x), 9(x)};

B) {'(x) = max{f(x), g)}; 1) [f(x)I?

[Mpu kakux 3HaYeHUsX apaMetpa C ¢pyukims f(X) Ha MHOKecTBe X = R numeer Buj

f(x) = (5-5e™M?1, x£0; ¢, x=0.

Haiitu uHTEpBaIBEI MOHOTOHHOCTH U TOYKH IKCTPEMYyMa CIETYIONINX (PYHKITUH:

a)f(x) = (x®—15x2+ 7x + 1) /10;  6)f(X) = (x* =3 x+2) / (x> + 2x + 1);

B) f(X) = x* — 2 x% + 3; r) f(x) =x2/2+8/x%

NfX)=x3/3-5x2/2+6x-2; e)f(x)=x>/(1+x?);

x) f(x) = (L +x)? e%; 3) f(x) = (2 x> + 2 x + 3) &2,

Jlokasath, uro Beimykias Ha [a, b] dynkuus f(X), ominyHas OT MOCTOSIHHOM, HE MOXET
JIOCTHTaTh CBOCH BEpXHEH rpaHMIIbI BHYTPHU OTpe3Ka [a, b].

[Tycts Beimyknas ¢pynkims f(X): R — R nuddepenuupyema B Toukax a u b, a < b. Jfokazars,
YTO TOYKA MUHHMYMa TIPHHAIICKUT MHOKECTBY (8, b) Torma u Tonpko Torma, Korma
f'(@<0,f'(b)>0.

[Tycte Bemyknass Ha [a, b] dynkums f(X) umeer oOpatHyro ¢yHkimoo. SBnsercs i
oOpartHast GYHKIIUS TaKKe BHIMYKI0#? [IpHBECTH HILTIOCTPUPYIOIINE TPUMEPBIL.

[Mokasats, uro cieayromue Gynkuuu f(X) yHumMonanbHbl Ha oTpeske [a, b]:

a) f(x) =x?—3x+xInx, [a b] =[1, 2]; 6) f(x) = In(1 + x?) —sin x, [a, b] = [0, n/4];

B) f(X) =x*/ 4 + x2 - 8x + 12, [a, b] = [0, 2]; r) f(x) = x?/ 2 —sin x, [a, b] = [0, 1].
[MToka3zatk, uTO JIFOOAst M3 TOYCK JOKaIbHOro MuHuMyma ¢yukimu f(X), yaumonansHo#l Ha
otpeske [, b], sBisiercst 1 TOUKO# ee TI00aTbHOr0 MUHIMYMA.

[Tokazatp, uro ecnu pynkius f(X) yaumonanpaa Ha otpeske [a, b] m a < c < d < b, to f(X)
YHUMOJIaJIbHA Ha oTpe3ke [C, d].
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24,

Haiitu MakcuMasbHOe 3HaueHue b, npu kotopom dynkuus f(x) = —x? + 5x — 6 ynumozanibHa
Ha oTpeske [-5, b].

Ha xakue Tpu yacTtu cienyer pa3outb oTpe3ok [—1, 2], 4ToObI Ha KaXKIOW M3 HUX (PYHKIIHS
f(x) = |[x(x — 1)| — 1| ObL1a yHEMOIATBHO#?

[Mycte f(X) — ynumonansHas audpdepeHuupyemas Ha orpeske [a8, D] dyHkums, npudem
') <M mpu x € [a, b]. Ouenurs HOrpemHOCTh &n HAaXOkKAeHMS MuHHUMyMa f mpu
pa3ouenun oTpeska [a, b] Ha n yacteii.

MoseT 11 IpUMEHEHHUE METOJ0B COKpAIllEHUs OTPE3KOB IIOMCKA MPUBECTU K HEBEPHOMY
OTIpe/IeIEHNIO TOYKH MHHUMYMa X , ecrii pynkims f(X) He sBnstercs yaumonansHoit? OTBeT
MOSICHUTD WJUTFOCTPALIUEH.

Haiitu ycioBHBIE SKCTpEMYMbI (P YHKITHMN:

a) f(x) = f(xq, x2) =1/ x1 + 1/ X2 ipu ycnoBuu X1 + X2 = 2;

0) f(X) = f(x1, X2) =1/ X1 — 3/ X2 mpu ycinoBuu 3 X1 — X2 = 6;

B) f(X) = f(X1, X2) = X1 (X2)? py ycrmoBum X1 + 2 X2 = 1;

r) f(X) = f(X1, X2) = 25 X1 (X2)? pn ycmoBuu X1 — 10 X2 = 1;

1) f(X) = f(X1, X2) = X1 X2 ipu ycimoBum X1 + X2 = 1;

e) f(x) = f(x1, X2) = 4X1 X2 ipu ycimoBuu X1 + X2 = —1.

[lokazarp, yTO Npu OOHOBJIEHUU METOMAA CONPSHKEHHBIX IPAIMEHTOB Ha Ka)10M Liare (eciu
pY=0,k=1,2,..) OH HePeXOAUT B METOJ] HAUCKOPEHIIIETO CITyCKa.

[lokazath, 4YTO TOYKAa MHMHHMMYyMa KBaJpaTUYHOW (PYHKUHMH MOXKET ObITh HaljeHa c
MOMOIIbI0 OJHOM wWTepanuu Merofa HbpIOTOHa U3 NPOU3BOJIBHOTO  HAYaJIbHOTO
npubnmxenns XO € R,

Hcnone3ys pe3dynbrat 19, mokasare, 4To i1 HAXOXKACHHUS TOYKM MUHUMYMa KBaJpaTUIHON
(YHKIIMM JOCTaTOYHO OJHOM urepauuu Merona Herorona-Padcona npu mnpousBosbHOM
nauansHOoM npubmmkennn X0 € R,

Munumusuposats Gymkmuio f(X) = (X1)2 + (X2)2 + (X3)? + (Xa)® — 2X2 + 2X3 — 2X4 METOIOM
HpI0TOHA, HCIIONB3Ys MPOM3BOIBHOE HauanbHoe npuommkerne X € R,

CBuHOdEepMa UMeeT BOZMOKHOCTh 3aKyIaTh OT OAHOTO JI0 TPEX Pa3IMYHBIX BHJIOB 3€pPHA H
TOTOBUT W3 HEr0 pa3lIM4YHble BUIbl KOMOHKOPMOB. 3€pHOBBIC KYJIBTYPBI COJIEpXk AT
pa3IUYHOE KOJIMYECTBO MHIPEAUEHTOB. [Ipu 3TOM B pacueT NpuHUMAIOTCS UHTPEIUEHTHI A,
B, C, D. 3arpaTsl Ha eauHuIly Beca 3epHa paBHbI 41, 35 u 96 pyOussM ais 3epHa nepBoro,
BTOPOTO U TPETHETO BHUJIOB COOTBETCTBEHHO. B enuHMIlE Beca KakJ0oro M3 BHUJIOB 3€pHa
conepxkutcs: uHrpenuenta A — 2, 3 u 7 eaunwui; uarpeauenta B — 1, 1 u 0 equnu;
uarpeauenta C — 5, 3 u 0 equnui; uarpenuenra D — 0,6, 0,25 u 1 equanna. Ha mmaHoBbIi
nepuoJl Ul MPOKOpMa MMEIOLIErocss MOrojoBbs CBHHEH TpeOyercsi, 4ToObl oOIee
KOJIMYECTBO KopMa Obl10 He MeHbIe 2800 erHUI] Beca U B HEM COJIEPIKAJIOCh M0 BECy HE
menee 1250, 250, 900 u 265 emunun Beca uHrpeaueHtoB A, B, C, D cooTBeTcTBeHHO.
Onpenenutb cocTaB KOMOMKOPMa, TPU KOTOPOM €T0 CTOMMOCTh Oy/1€T MUHUMAJIbHA.

B nexe 1Ba TOKapHBIX CTaHKa W OJUH aBTOMaT. TpebyeTcst opraHu30BaTh MPOU3BOICTBO
netaned B KomIuiekTax. OJIMH KOMIUIEKT COCTOMT M3 OJHOW JeTallu MEepPBOTO THIA, TPEX
nelTanelt BTOporo Tuma M JABYX JAeTaneld TpeTbero THma. J[HeBHas MPOU3BOAMTENBHOCTH
TokapHoro cranka: 50 neraneil mepsoro tuma, wiau 40 geraneil Broporo tuma, win 80
neranei TpeTbero Tuma. J[ias aBTOMaTa 3THU NMPOU3BOAMTEIBHOCTH PaBHBI COOTBETCTBEHHO
120, 90 u 60. CocraButh TIporpamMmy pabOThl 00OPYIOBaHUS B IIeXe, PU KOTOPOH OymeT
POM3BOIUTHCS MAaKCUMAIIbHOE KOJIMYECTBO KOMILJIEKTOB.

3aBoj1 BBITyCKAET PaMONPUEMHUKN TpeX pa3nmndHbix Monenei A, B u C . Kaxnoe n3nenne
INPUHOCUT J10X0J B pa3Mepe 8, 15 u 25 ycnoBHBIX €IMHUI] COOTBETCTBEHHO. Heobxoaumo,
4yTOOBI 3aBOJI BBITycKall 3a Henento He MeHee 100 npuemMHukoB Mozaenu A, 150 npueMHUKOB
monenu B u 75 npuemnkoB monenu C. Kaxmas Moaenb XapakTepU3yeTcsl oIpeJieIeHHbIM
BpEMEHEM, HEOOXOAUMBIM ISl U3TOTOBJIEHUSI COOTBETCTBYIOLIUX JAeTajeil, COOpKHU M3IenHst
U ero ymakoBku. B pacuere Ha 10 mpuemHukoB Mmonenu A TpeOyercs 3 wyaca Ha
M3TOTOBJICHHE COOTBETCTBYIOIIMX JeTaned, 4 yaca Ha cOOpKy M 1 4Yac Ha YIaKOBKY.



CootBeTrcTBYIOLIME TIOKa3aTeNu B pacyere Ha 10 npueMHukoB Mmoaenu B paBuel 3.5, 5 u 1.5
yacaMm; a Ha 10 mpuemHukoB moxaenu C paBHbl 5, 8 u 3 yacam. B TeueHune Hemenu 3aBoj
MOYET MOTPATUTh Ha MPOU3BOACTBO panuojetaneir 150 yacos, Ha c6opky 200 yacoB u Ha
ynakoBKy 60 yacoB. PemuTsb 3a1auy ONTUMaNbHOTO IPOU3BOACTBEHHOIO IUNIAHUPOBAHMUS.

25. Imeetcst 69 TpyO miast oronutenbHO# cetr o 1070 cm kaxnas. Ix HeoOXoauMo paspes3arb

Ha TpyOs! o 130, 150 u 310 cm. HaliTu Takoii BapuaHT pacKpos MOCTYMHUBIINX TPYO, Mpu
KOTOPOM OTXO/bI ObUTH OBl MUHUMAITbHBI

2. Cnucoxk BonmpocoB u (WJIH) 3aJaHUI )i IPOBeAeHHs POMEKYTOYHOM aTTecTalluu
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20.

Cnucok BONPOCOB K 3a4eTy:

Bunpl orpanndenuii. Kpurepun ontumansaoctu. Kinaccudukamus 3amay.

Mertoap! cy>keHusl HHTepBajia HeornpeneneHHocT. OOImuii TOUCK.

YHumonanbable GyHKIMU. MeTo AeTIeH!s] HHTEepBaJla MOMOoIaM.

Meron 30JI0TOTO CCYCHMUS. YcranosneHnue IEPBOHAYAJILHOTO UHTEpBaJa
HEONPEIeICHHOCTH.

HpbroTOHOBCKHE METOMBI.

Penved ¢pynkuuu. Meton nokoopaunataoro cinycka (Meton ['aycca). Metox oBparos.
I'pannentHbie MeToabl. Meton HrobToHa. MeTton MapkBapara.

3aiauu ¢ OrpaHUYECHHUSIMU B BUJI€ paBeHCTB. MHOxuTenu Jlarpanxa.

3ajaud C OrpaHMYEHUSIMU B BHUJAE HepaBeHCTB. Metoapl wmTpapHbix (yHKUuMd. Meton
(bakTopoB.

IIpocroii cinyyalinbiil nouck. HenanpasieHHBIN ClIydalHbIN ITOUCK.

HanpapneHHslii ciiy4daifHbli TOUCK. AJTOPUTM HapHO MPOOHI.

Anroput™M Hamity4ied npoosl. MeTos CTaTUCTUYECKOTO IPaiueHTa.

Anroput™M Hawiydmed TpoObl € HANpaBISIOUIUM  TUIEPKBAApaTOM. AJTOPUTMBI
r7100aTBHOTO MTOHCKA.

[Tpumeprsl 3amauy  JuHEHHOro mnporpamMmupoBaHuss. (OcHOBHas 3ajada JIMHEHHOTO
IPOrpaMMHUPOBAHUS.

OcHoBHasi 3ajaya JIMHEHHOTO IIPOIPaMMHUPOBAaHUS C OrPAHUUYEHUSIMU-HEPABEHCTBAMHU.
['eomeTpryeckoe TOJIKOBAHUE 3a]1a4 JMHEHHOT0 MPOrpaMMUpPOBAHUS.

ANTOPUTM CUMIUIEKC METO/A. BBIpOXKIEHHOCTH B 3a/1a4ax JMHEWHOTO MPOrpaMMHUPOBaHUS.
JIBOMCTBEHHOCTh 3aJa4M JIMHEWHOIO NIPOrpaMMHUpPOBaHMSA. MeTox MoCIea0BaTeIbHOTO
YTOYHEHHMSI OLIEHOK.

Meron ceBepo-3ama HOro yria peleHns TPAaHCIIOPTHOU 3a/1a4u.

MeToq MUHMMAaJIBHOTO 2JIEMEHTA PELLIEHUS TPAHCIIOPTHOM 3a1auu.

MeTto1 NOTEHIMAIO0B PEIICHUS TPAHCTIOPTHOW 3a4a4H.

3. Hpamma BBICTABJICHUA OLICHKU HA 3a4€Te.

B nmponecce 3a4era Tpe6yeTc;I OTBCTUTH Ha OJWH U3 IPUBCACHHBIX BBIIIC BOIIPOCOB. Ha

MMOATOTOBKY K OTBETY JACTCA HC MCHEC 1 akageMu4ecKoro Jaca.

IIo utoram 3adeTa BHICTABISAETCS OJHA M3 OILCHOK: «GBadyTCHO», «HC 3a4TCHO».

OIIeHKa «3a4TeHo» BBICTaBISACTCS CTYACHTY, KOTOpBIfI ACMOHCTPUPYCT BJIAACHUC

CcoZep)KaHUEM MaTepHhaa U MOHATHUHHBIM allapaToM YHUCJIEHHBIX METOJOB ONTHUMU3AIUU; YMEET
CBS3bIBAaTh TEOPUIO C IIPAKTUKOW. B OTBETE MOryT JOMYyCKaThbCsl OTHEIbHBIE HETOYHOCTH
(HeCyIeCTBeHHBIE OMUOKH ), KOTOPBIC UCIIPABIISIOTCS CAMUM CTYJICHTOM TOCJIE TOTIOJHUTEIBHBIX U



(uM) YTOYHSIOIIMX BOINPOCOB 3K3aMeHaTopa. Ha 4YacTh JONOJHUTENBHBIX BONPOCOB CTYIEHT
MOJKET HE J1aTh OTBET WX JaThb HEBEPHBIA OTBET.

Onenka «He 3auTeH0» BBICTABISAETCS CTYJIEHTY, KOTOPbIA JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUA; OECHOPSIOYHO M HEYBEPEHHO M3JIaraeT MaTepuall; He yMEET BbLACIATbH
[JIaBHOE M BTOPOCTEIIEHHOE, HE YMEET COEOUHATh TEOPETUYECKUE IIOJIOKEHUS C IPAKTUKON;
JIONycKaeT TIpyOble OWMOKM IpU ONpEAETICHUU IIOHATHM, BCIEICTBME HEMOHUMAHUA UX
CYILIECTBEHHBIX W HECYILECTBEHHBIX IPU3HAKOB U CBS3€H; /1a€T HEIOJIHBIE OTBETHI, JIOTMKA M
IIOCIIEIOBATENBHOCTD  HM3JIOKEHHS KOTOPBIX HMMEIOT CYIIECTBEHHBIE M  IPHUHLUINUAIBHbBIE
HapylIeHHs, B OTBETaX OTCYTCTBYIOT BbIBOJBI. JlONOJHUTEIbHBIE M YTOUHSIOLIIUE BOMIPOCHI
JK3aMEHATOpa HE MPHUBOJAT K KOPPEKIHMH OTBETOB CTyldeHTa. Ha OCHOBHyr dacTh
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYEHT 3aTPYIHSAETCS AaTh OTBET UJIU J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3a4TeHO0» BBICTABIAETCS TAKKE CTYACHTY, KOTOPBIM B3sUI 3K3aMEHAlM OHHBIN
OuJieT, HO OTKa3ajcs JaTh Ha HErO OTBET.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«YucaeHHbIe MeTOAbI ONTHMHU3ALHMHN»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Y4eOHBIM IJIAHOM Ha M3YYEHUE JAUCHUUIUIMHBI «YHCIEHHBIE METOJAbl ONTHUMHU3ALUN»
OTBOJIUTCSI OJJMH ceMecTp. B kauecTBe MTOroBOro KOHTpPOIIS MpeaycMOTpeH 3adeT. B mpornecce
W3YYEHHUS JUCLUILIMHBI IPOBOAATCS MPAKTUYECKUE 3aHATHUS, BBIITIOJIHAIOTCS JOMAIIHUE 3aJaHMsL.

HucuuiuinHa «YMciaeHHble METOJbl ONTHUMM3ALMKU» SBJSIETCA IMpeNlIecTBYIOMEeN s
TUCUUTUTMHBL  «OCHOBBI MAIIMHHOTO OOy4YeHHs» W TpH3BaHa OOECIEYUTh TOTOBHOCTD
00y4aroIuXcst K OCBOGHHIO MOCIIEIHEH.

JUisi  yCHIeUIHOTO OCBOCHHUSI JUCIHMIUIMHBI BaXHO, 4YTOOBI OOYyYaromIMHCS yIEIHi
0COOEHHOE BHMMAHHUE BBIIIOJHEHUIO NPAKTUYECKUM 3aHATUAM. TeopeTH4YecKue OCHOBBI,
HEOOXOAUMBIC Ui WX BBIIOJHEHHS, MOJAPOOHO pazOuparoTcs Ha Jekuusx. OCHOBHas Ielb
NPAaKTUYECKUX 3aHATHM — JaTh OOYYaroLUMCsl MNPEACTaBICHHE O BO3MOXKHOM IPUMEHEHHH
YHUCIIEHHBIX METOJ0B ONTHUMHU3allMU Ha MPAKTUKE, B TOM 4YHcie B cdepe MHDOpMALMOHHOU
6e3omacHocTH. B mpoliecce M3ydeHus AMCLUUILUIMHBI PEKOMEHAYETCS PEryJsipHOe MOBTOPEHUE
IPOIIEHHOr0 MaTepHaga, 4eMy CIIOCOOCTBYIOT PEryJIipHbIE 3alaHus A CaMOCTOSTEIbHON
paboTbl. Marepuan, 3aKOHCHEKTHUPOBAHHBIM Ha JIEKLUAX, HEOOXOAMMO JoMa eIie pa3s
npopalOaTeiBaTh W IOpU  HEOOXOAUMOCTH JIONOJHATH HMHQOpMalMel, IOJy4yeHHOW Ha
KOHCYJIbTALUSIX, IPAKTHUECKUX 3aHATHAX WM U3 yUeOHOH JINTepaTyphl.

B kaudecTBe 3ajaHuii IS CAMOCTOSTENILHOW paObOThI JOMa 00y4aromMMes IpeAIaraloTcs
MaTeMaTHYeCKUe WM  [PAKTUYECKHE  YIPAKHEHMs, KOTOpble JOJDKHBI  IO3BOJIUTh
oOyuarolemMycs JIy4llle U3y4UTh MOHATUS U METOJIbl, IPUMEHSIEMbIE UM I PELIEHUS] TUIIOBBIX
3aJjay U3 COOTBETCTBYIOLIUX pAa3/eloB AMCUUIUIMHBL PemeHus 3anad  JOJDKHBL  OBITh
MOJArOTOBJIEHBI, 0()OPMJIIEHBI U MPECTABIIEHBI B YCTAHOBICHHBIE CPOKH.

IIo oxoHuUaHMIO ceMecTpa W3Yy4eHHUs AMCLUUIUIMHBI OOydaromuecss CAAlT 3auyeT. 3adeT
IPUHUMAETCS 110 OMileTaM, KaXIbli U3 KOTOPBIX BKIIIOUAET B ce€0s 1Ba TEOPETUUYECKUX BOMpOCA.
Ha camocTosATenpHy0 NOATOTOBKY K 3a4€Ty BbIACIAETCS 2 JHS.

OneIT mpenojiaBaHusl JUCUUIUIMHBI «YUCIIEHHbIE METOJbl ONTHUMHU3ALKKY» TOBOPUT O
CJIO)KHOCTU €€ CaMOCTOSITENIbHOTO M3y4eHMs s OO0ydYarollerocs, HECMOTps Ha HaJludue
JIOCTaTOYHO Ka4YE€CTBEHHBIX Y4YEOHBIX MOCOOMI. DTO CBSI3aHO C HACHIINIEHHOCTHIO HM3Y4aeMOI'0
MaTtepuaia ¥ OOJBIIMM YHMCIOM MPAKTUYECKUX 3aHATHHA, HEOOXOAMMBIX A MPUOOPETEHHS
HABBIKOB TPHUMEHEHHUs HU3y4aeMoro marepuana Ha mpaktuke. [loaromy mnocemieHue Bcex
ayJIMTOPHBIX 3aHATUH SABJISAETCS HACTOSITEIBHO PEKOMEHIYEMBIM.
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