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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[enpro n3ydeHuss TUCHUILIMHBL «HUCIEHHBIE METOABI ONITUMHA3ALUNY SBIIAETCS ITOATOTOBKA
K OCBOCHMIO JUCHUIUIMHBI «OCHOBBI ~MalIMHHOTO  oOyudeHus». /[ cnenuanbHOCTH
«upopmanonHast 6€30MaCHOCTB» aKTYyaJbHOCTh JAHHOW JWCHUILIMHBI OOYCIOBJICHA 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 ONITUMU3ALINH.

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:

— IpuOOpeTeHUE HAaBBIKOB TOCTAHOBKH U PELICHUS ONTUMM3ALMOHHBIX 33/1a4;
— OCBOCHHME COBPEMEHHBIX ONTHMHU3AIMOHHBIX AITOPHUTMOB, MPUOOPETEHUE HABBIKOB HX

IIPOrpaMMHOM peau3aluy;

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

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas TUCIUIINHA OTHOCUTCS K 00s513aTeNIbHON YacTH 00pa30BaTeIbHOM IPOTPAMMBI.

JUiss OCBOGHMS JAHHOW JUCLUUIUIMHBL OOyyaroliuecs JOJDKHBI BIAJETh anmnapaTom
MaTeMaTHYECKOTO aHAIIN3a, JINHEHHOH anreOphl, IPOrpaMMHUPOBAHHSI Ha SI3BIKaX BBICOKOTO YPOBHSI.

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

«MaTteMaTU4eCKU aHaIU3;

«JIuneiinas 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 (JOPMHUPOBAHUE CIEIYIONIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npruobpeTeHus cieayoumx 3HaH| i, yMEHH, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuenn
KOMIIeTeHIUSI KOMIIeTEHIINH IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s
(koa 1 GopMyJIMPOBKA) (ko u popmyIHpOBKaA)
Oo6menpodgeccuoHaIbLHbIE KOMIIETEHITHN
OIIK-3 H-OIIK-3.3 3HaTh:
CriocobeH ucnonb3oBath | [Ipumensier - METOJbl OJHOMEPHON 1 MHOTOMEPHOM
HEOOXOIUMBbIe MaTeMaTHYECKUH anmapar | 0e3yCIOBHOUW ONTHMU3AIINY;
MaTeMaTHYECKUE METOMBI | IS PEIICHHs MPUKIATHBIX | - METOJBI YCIIOBHOM ONMTHMH3AIIH.
JUTSI peIIeHus 3a1a4 Y TEOPETUYECKUX 3374 Bnaapern:
npodeccuoHanbHON - HaBbIKaM¥ 3(pPEKTUBHOTO JIMHEHHOTO
JIeSITENIbHOCTH IPOTPaMMHUPOBAHHUS.




H-OIIK-3.6
YMeeT NpuMeHAITh
COBOKYIHOCTb
HEOOXOIMMBIX

MaTeEMaTHIECKHUX METOIOB
JUTSL PEILICHUS 3a1a4
o0ecrieueHus 3aI[UThI
nHpOpMaLIUH

YMmeTh:

- CTaBUTHh 3aJa4U OIITUMU3ALINH,

- IPUMCHSATH HA MMPAKTUKC YHUCJIICHHBIC MCTOAbL
OIITUMMU3AITHUN.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHHUIINHBI

OO01mmas TpyI0eMKOCTh TUCHIUIUIHHBI COCTaBIsEeT 3 3a4eTHBIX equHuIlbl, 108 akan. gacos.

Ne Tembl (pa3aesnbl) = Bunsbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n JMCIUILINHEL, Qg  [BKJIIOYAsi CAMOCTOSATENILHYIO PaboTy KOHTPOJIS
HX coJep:KaHue = CTY/€HTOB, ycneBaeMoCTH
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3aganus s
MaremaTndeckas TOCTaHOBKaA .
1 7 4 4 2 CaMOCTOATENLHOM
3a7a4 ONTHUMHU3ALNHI
paboTHI
3aganus s
2 |OnHOMEpHAas ONITUMU3AIUS 7 4 4 1 4 CaMOCTOSATEIILHOMI
paboTHhI
3aganust it
MunnmMyMm GYHKIIMHA MHOTHX .
3 yM dyHKIL 7 2 2 1 2 CaMOCTOSTEIIbHOM
MIEPEMEHHBIX
paboThI
MeTo bl CTIOIB30BAHUS 3ananmmi o
4 7 2 2 1 4 CaMOCTOSTEILHON
MTPOU3BOIHBIX
paboThI
3aganus s
5 |VYcnoBHas ontumusanus 7 4 4 2 CaMOCTOATEIBHOMN
paboThI
3aganus s
6 |CrmyvaifHbIi TOUCK 7 4 4 1 4 CaMOCTOSITENTbHOU
paboTHI
7 |JIuneiiHoe mporpamMmupoBanue| 7 4 4 3
8 |Cumriuiekc MeToxq 7 4 4 1 4
Metonp! pemeHus
9 bl petlie 71 4| 4 1 2
TPaAHCIIOPTHOM 3aJlauu
0,3 | 10,7 |3auer
UTOIro 32 | 32 6 | 03| 37,7

Conep:xaHue pa3iesioB U CHUTITHHBI

Tema 1. Mamemamuueckas nOCMAHOBKA 3A40ai ONMUMU3AYUUU.




Bunbt orpanndennii. Kputepun ontumansHocTu. Kimaccudukarms 3amay.

Tema 2. Oonomepnaa onmumu3zayusi.

MeTtonbl CyXeHHsI WHTEpBaa HeompeneneHHOCTH. OOmMiA MOUCK. YHUMOJANbHBIE (YHKITUH.
Merton neneHust uHTEpBaia nonojaM. MeTos 30J0TOro CeYeHHsl. Y CTAHOBJIEHUE NTEPBOHAYAIBHOTO
WHTEpBaja HeoNpeaeeHHOCTU. HbIOTOHOBCKHE METO/IBI.

Tema 3. Munumym @hynkyuii MHO2uX nepemeHHuIX.

Penped dynxmmu. Meron nokoopannataoro ciycka (Meron ["aycca). MeToz oBparos.

Tema 4. Memoowvt ucnov308anus nPOU3EOOHBIX.

I'panuentHbie MeToabl. MeTon HrobToHa. MeTon MapkBapara.

Tema 5. Ycnosnas onmumusayus.

3ajaun ¢ OrpaHUYEHUsMH B BUJE paBeHCTB. MHoxuTenu Jlarpanxa. 3agaur ¢ OrpaHUYCHUSIMU B
BU/JIE HEpaBEeHCTB. MeToabl mTpadHbix GyHKIME. MeTon ¢hakTopos.

Tema 6. Cnyuaiinwlit nouck.

[IpocToit cinywalinblii mouck. HeHampaBieHHbIM ciaydailHbI mouck. HampaBieHHBIM CiydailHbII
MOUCK. AJNTOPUTM NapHOW mNpoOBl. ANTOpUTM Hawiydmedl mpoObl. MeTox CTaTHCTUYECKOTro
rpagueHTa. AJTOpPUTM HAWIydlled MpoObl C HANPaBISIONIMM TUIEPKBAAPATOM. AJTOPUTMBI
r7100aTbHOTO MTOKCKA.

Tema 7. /luneiitnoe npozpammuposanue.

[Ipumepst  3amau  JmMHEWHOro  mporpammupoBanus.  OcCHOBHasg  3agavya  JIMHEHHOTO
nporpammupoBaHusi. OCHOBHas 3ajaya JIMHEWHOIO NPOrPaMMHUPOBAHMS C OrPaHUYEHUSIMU-
HepaBeHCTBaMH. ['eoMeTpruecKoe TOIKOBAHUE 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHMSL.

Tema 8. Cumnnekc memoo.

AJNTOPUTM CHUMIUIEKC METOJa. BBIpOXKIEHHOCTh B 3aJadax JIMHEWHOTO MPOrPaMMHUPOBAHMS.
JIBOMCTBEHHOCTh 3aJ]a4M JINHEWHOI'O0 MPOrpaMMHUPOBaHUs. MeTO/ MOCIe10BaTeIbHOTO YTOUYHEHHUS
OLICHOK.

Tema 9. Memoowt pewienus mpancnopmuoi 3aoauu.

Merop ceBepo-3amasgHoro yria. MeTox MUHUMAJIBHOIO 3JeMeHTa. MeTo 1 IOTEHIUAJIOB.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOI'Md, B TOM 4YHCJI€ TEXHOJOIUuH IJICKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTUH, HCHOJIbL3YyEMbIC IIPpU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIinHe

B nporiecce 00ydeHuns: UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

AxkaneMuyeckasi JeKuus (WM JIeKIHs OOIIero Kypca) — MOCAeA0BATEIbHOE H3JI0XKEHHE
MaTepHaia, OCyLIeCTBIsIEMOe IPEUMYILIECTBEHHO B BUJIE MOHOJIOra IpernojiaBarens. TpeboBaHus K
aKaJeMUYECKON JIEKLIMU: COBPEMEHHBIN Hay4yHBI YpPOBEHb M HAacCbIIIEHHAs MH(POPMATHUBHOCTb,
yOeauTenbHas apryMeHTalus, JOCTyIHas U MOHATHAs pedb, YeTKask CTPYKTypa U JIOTHKa, HaJTu4ne
APKUX MPUMEPOB, HAYUHBIX JI0Ka3aTeIbCTB, 000CHOBaHUH, (PaKTOB.

IIpobGaemMHass  JIeKnMA — U3JI0KEHUE  MaTepualla,  IPEANOoJararpuee  MOCTAHOBKY
pOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELIEHUE PA3IMYHbIX HAYUHBIX MTO/IX0JI0B, aBTOPCKUE
KOMMEHTAapUH, CBSI3aHHBbIE C PA3IMYHBIMM MOJENSMH HHTEpHpeTalliyd H3y4aeMoro MaTepuaa.
[TpoGiieMHass JeKMs HAuMHAETCS C BOIIPOCOB, C IOCTAHOBKM MPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHUsT MaTepuasia HeoOXOAMMO pewmuTh. B jekuuum coueTtaroTcs MNpoOJieMHBIE U
uH(popMaloHHble Hayana. [Ipu 3ToM mporecc mo3HaHUs CTYJEHTOB B COTPYIHUYECTBE U AUATIOTE
C TperoaBaTesieM NMPUOIIKaeTcsl K TOMCKOBOM, UCCIIEN0BaTENbCKOM nestenbHocTH. ConepkaHue
po0OJIEMbI PacKphIBAETCS MMyTEM OpraHM3aIMH MOKMCKA €€ PEeIICHUs WM CYMMUPOBAHUS U aHaIu3a
TPaJUIIMOHHBIX U COBPEMEHHBIX TOUYEK 3PEHUSI.

O0o0mawmas JeKuus — NPOBOJUTCSA B 3aBEpUICHUE W3YUYEHUS paslena WIM TEMBbl Ui
3aKperyieHusl 3HaHMid. Ha Jexuuum BHOBb BBIJENAIOTCS OCHOBHBIE BOIIPOCHI, HCIOJB3YKOTCS
ob6obmrarone TaOMUIBI, CXEMBI, AJTOPUTMBI, MO3BOJISIIONINE BKIIOYUTH YCBOCHHBIC 3HAHUS B
HOBBIE CBS3M U 3aBUCHUMOCTH, IIEPEBOJIS X HA O0jIee BBICOKHE YPOBHH YCBOCHHS.



IIpakTHyeckoe 3aHsiITHe — 3aHATHE, IOCBSILEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB M 3aKPEIUICHUIO NIOJyYEHHBIX Ha JIEKIUU 3HAaHUH 110 IPEI0KEHHOMY AJITOPUTMY.

KoncyabTanum — BHJ y4eOHBIX 3aHATHH, SBISIONMICA OJHOHW u3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyaeHToB. Ha  KoHCynbTanmusx 1O IpockOe  CTYICHTOB
paccMaTpUBAIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOGHHUHM MaTrepuana IHCLUUIUIMHBL,
IIpenojaBareslb OTBEYaeT Ha BOIPOCHl CTYACHTOB, KOTOPBIE BO3HUKAIOT y HHUX B IpoLecce
CaMOCTOSITENIEHON PaOOTHI.

6. [lepeyeHb JHMIEH3MOHHOTO0 M (MJHM) CBOOOJHO PACIPOCTPAHSIEMOr0 IMPOrPaAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIECTBJEHHH 00pa30BaTelbHOr0 Ipolecca 10
AUCHUILINHE

B nmporecce ocyrecTBiaeHus 00pa30BaTeIbHOTO MPOIIECCa UCTIOIB3YIOTCS:
st (POPMUPOBAHUST MATEPUATOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
MIPOMEKYTOUHOM aTTECTAIlUH, i1 (OPMUPOBAHUS METOIMUECKUX MAaTEPHUAJIOB 1O JUCIUTIIIMHE:
— mnporpammsl Microsoft Office;
— wuzjgarennsckas cucreMma LaTex;
— Adobe Acrobat Reader;
MIPH MPOBEICHUHU IPAKTUYECKUX 3aHATHI HCIIONB3YeTCsl IPOrpaMMHOE 0OecTieyeHHe:!
— Python.

7. IlepeyeHb cOBpeMeHHBIX TNPOecCHOHANBbHBIX ©0a3 [JaHHBIX H HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX IPH OCYLIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpouecca 1Mo
AUCHHILINHE (MPU HE00X0IMMOCTH)

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIbLHOrO MpoLecca M0 AUCUUIIIINHE UCIIOJIb3YIOTCS:
- ABToMaTH3upoBaHHas OnOmoTedyHo-uHpopMannonHas cucrema «kbYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas GubnmoTevHas cucrema «Jlanby https://e.lanbook.com

- DnektpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (IpM HE0OXOAUMOCTH),
PEKOMEHYyEeMBbIX /ISl 0CBOCHHS M CUMIIIHHbI

a) OCHOBHAasl JIUTEpPaTypa
1. A, ®©. Uszmamnos, M. B. ComnomoB YucneHHble METOJAb ONTUMH3AIUU. - M.:
OU3MATIINT, 2003. - 300c. https://www.studentlibrary.ru/ru/book/ISBN5922100459.htmi
2. H. C. baxpamnos, H. I1. XXKunkos, I'. M. KoGenbkoB UuciieHHbIe METOJIBI: y4e0. mocodue
mis By3oB - M.: bunom. JlaGoparopus  3Hanuif, 2020. - 636c.
https://www.studentlibrary.ru/ru/book/ISBN9785001018360.html
0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. BonkoB E. A. Uncnennbie MeTobl: yue0. mocodue utst By30B - CII6.: Jlans, 2022. - 252c¢.
https://reader.lanbook.com/book/254663
B) pecypchl cetu « MHTEepHET» (IPH HEOOXOAUMOCTH)
— http://github.com/
—  http://habr.com/
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— Python, Cob6oxanoe I10, https://www.python.org/

9. MarepuaiibHO-TEXHHYECKasA 0a3a, HeoOXoauMasi VISl OCYLIECTBJIEHUS 00Pa30BaTeJbLHOI0
npouecca no JMCUMIINHE

MarepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMmas Ui OCYIIECTBICHUS 00pa30BaTEIbHOTO
npoliecca 1o AUCHUILIMHE BKJIIOYAET B CBOM COCTAB CHEIMAIbHBIC IOMELLECHUS:

— y4yeOHbIC ayTUTOPUHU JJIS IPOBEACHUS 3aHATHH JEKIIHOHHOTO THIIA;

— y4eOHbIe ayIUTOPHUH IS IPOBEACHUS MIPAKTUIECKUX 3aHATHHA, OCHAIIEHHBIE CPEICTBAMHU
BBIYUCIUTEILHONU TEXHUKH, C YCTAHOBJIEHHBIM IPOTPAMMHBIM 00€CIIEUCHUEM;

— y4eOHble ayJUTOPUHU AJIS IPOBEJCHUS IPYIIIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTALIUH;

— y4yeOHble ayJUTOPUM JJIs TPOBEICHMS TEKYLIEro KOHTPOJIS U INPOMEXYTOYHOH
aTTeCTalluy;

— TOMEIICHUS JJISl CAMOCTOSITEILHON pabOThI;

— TIOMEMICHUS JUIs XpaHEHHs ¥ MPOPHIAKTHIECKOTO 00CTYKUBAHUS TEXHHUECKIX CPEJICTB
oOyueHusl.

[Tomemienuss Ui caMOCTOATEIbHOM pabOThl OOYYAIOIIMXCS OCHAILIEHBl KOMIIBIOTEPHOU
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHMS K ceTu «VHTepHeT» M o0ecrneyeHueM JocTyna K
AIIEKTPOHHOH HH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

Houent xadenpst KbBHuMMOMW, xaug. ¢pus.-mar. Hayk . M. Mypun
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IIpunosxkenne Ne 1 k paGoueiil 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 32JaHNUsI U UHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKyero KOHTPOJIsl 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]; B)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 MapameTpa C ¢pyukius f(X) Ha MHOKecTBe X = R umeer Buj

f(x) = (5-5e™M71, x£0;¢c,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 MOCTOSHHOM, HE MOXET
JIOCTHTaTh CBOCH BEepXHEH rpaHMIIbI BHYTPH 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#t ee TI00aTLHOr0 MUHHUMYMA.

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

. Ha kakue Tpu yactu cnenyer pa3outh oTpe3ok [—1, 2], uroObl Ha KakI0i U3 HUX (YHKIUSA

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 HAaXOXKAeHMS MUHHUMyMa f mpu
pa3ouenun oTpeska [a, b] Ha n yacreii.

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 ycioBHBIC SKCTpEMYMBI (PYHKITHHA:

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 ycinoBum 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 METOl HAUCKOPEHILEro CITycKa.

[loka3aTh, 4TO TOYKAa MHUHUMYMa KBAJpaTHYHOW (YHKIUH MOXKET ObITh HaWJeHa C
MOMOIIbI0 OJHOM wWTepanuu Merofa HbpIOTOHa U3 NPOU3BOJIBHOTO  HAYaJIbHOTO
npubnmxenns XO € R,

Hcnone3ys pe3dynbrat 19, mokasare, 4To i1 HAXOXKACHHUS TOYKM MUHUMYMa KBaJpaTUIHON
(YHKIIMM J1OCTaTOYHO OJHOM wuTepauuu Merona Herortona-Padcona npu npousBosbHOM
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,

CBuHOQEepMa UMeeT BOZMOKHOCTh 3aKyIaTh OT OJHOTO 0 TPEX pa3IMYHbIX BUJIOB 3€pHA U
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 eauHuUIly Beca 3epHa paBHbI 41, 35 u 96 pyOusssM A 3epHa MepBoro,
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 enunui; uarpeauedtra 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, IPU KOTOPOM €T0 CTOMMOCTh OyIeT MUHUMAJIbHA.

B nexe 1Ba TOKapHBIX CTaHKa W OJUH aBTOMaT. TpebyeTcst opraHu30BaTh MPOU3BOICTBO
netaned B KomIuiekTax. OJIMH KOMIUIEKT COCTOMT M3 OJHOW JeTallu MEepPBOTO THIA, TPEX
Jel|Tajneil BTOpOro Tuma M JABYX AeTajeil TpeTbero Tuma. J[HeBHas NMPOM3BOAUTEIBHOCTH
TokapHoro cranka: 50 neraneil mepsoro tuma, wiau 40 geraneil Broporo tuma, win 80
JeTanel TpeTbero tuna. s aBToMaTta 3TH MPOU3BOIUTEIBHOCTH PABHBI COOTBETCTBEHHO
120, 90 u 60. CocraButh TIporpammy padoThl 00OpYIAOBaHUS B IIeXe, TPU KOTOpOH Oymer
IIPOU3BOJUTHCSI MAKCUMAJIBHOE KOJIMYECTBO KOMIIEKTOB.

3aBoj1 BBITyCKAET PaMONPUEMHUKN TpeX pa3nmndHbix Monenei A, B u C . Kaxnoe n3nenne
IOPUHOCUT J1I0XOJ B pasMepe 8, 15 u 25 yCcIoBHBIX €AMHUI] COOTBETCTBEHHO. Heobxoanumo,
4yTOOBI 3aBOJI BBITycKall 3a Hejemto He MeHee 100 npueMHukoB 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 TtpeOyercs 3 wyaca Ha
M3TOTOBJICHHE COOTBETCTBYIOIIMX JeTaned, 4 yaca Ha cOOpKy M 1 4Yac Ha YIaKOBKY.



25.

CootBeTrcTBYIOLIME TIOKa3aTeNu B pacyere Ha 10 npueMHukoB Mmoaenu B paBuel 3.5, 5 u 1.5
yacaMm; a Ha 10 mpuemuukoB mojaenu C paBHbl 5, 8 u 3 yacam. B TeueHue Henenu 3aBoj
MOYET MOTPATUTh Ha MPOU3BOACTBO panuojetaneir 150 yacos, Ha c6opky 200 yacoB u Ha
ynakoBKy 60 yacoB. PemuTsb 3a1auy ONTUMaNbHOTO IPOU3BOACTBEHHOIO IUNIAHUPOBAHMUS.
Nwmeercs 69 tpy6 st oronutensHol cetr o 1070 cm kaxkaas. MIx HeoOXoauMo paspe3aTsb
Ha TpyOs! o 130, 150 u 310 cm. HaliTu Takoli BapuaHT pacKpos MOCTYMHBIIUX TPYO, mMpu
KOTOPOM OTXOJ1bI ObLITH OBl MUHUMAJIbHBI

2. Cnucoxk BonmpocoB u (WJIH) 3aJaHUI )i IPOBeAeHHs POMEKYTOYHOM aTTecTalluu
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Cnucok BONPOCOB K 3a4eTy:

Bunpr orpanndenuii. Kpurepun ontumansHocT. Kinaccudukanus 3amay.

Mertoap! cy>keHusl HHTepBajia HeornpeneneHHocT. OOImuii TOUCK.

YHumonanbable GyHKIMU. MeTo AeTIeH!s] HHTEepBaJla MOMOoIaM.

Meron 30J10TOTO CEUEHUS. YcranosneHnue IEPBOHAYAJILHOTO UHTEpBaJa
HEONPEIeICHHOCTH.

HproToOHOBCKHE METOMBI.

Penved ¢pynkuun. Meton nokoopaunatHoro ciycka (Meton ['aycca). Metoz oBparos.
I'pannentHbie MeToabl. Meton HrobToHa. MeTton MapkBapara.

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

3amaud C OrpaHUYEHUSIMH B BHJAE HepaBeHCTB. Metoapl mrTpadubix ¢QyHKIU. Meroa
(bakTopoB.

IIpocroii cinyyalinbiil nouck. HenanpasieHHBIN ClIydalHbIN ITOUCK.

HanpapneHHslii ciiy4daifHbli TOUCK. AJTOPUTM HapHO MPOOHI.

Anroput™M Hamity4ied npoosl. MeTos CTaTUCTUYECKOTO IPaiueHTa.

Anroput™M Hawiydmied TpoObl € HANpaBISIONUM  TUIEPKBAAPATOM. AITOPUTMBI
r7100aTBHOTO MTOHCKA.

[Tpumeprsl 3amady  JuHEHHOro mnporpammupoBaHuss. (OcHOBHas 3ajada JIMHEHHOTO
IPOrpaMMHUPOBAHUS.

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

ANTOPUTM CUMIUIEKC METOAA. BBIpOKIEHHOCTH B 3a/1a4ax JMHEHHOTIO IPOrpaMMUPOBAHUS.
JIBOMCTBEHHOCTh 3aJa4M JIMHEWHOIO NIPOrpaMMHUpPOBaHMSA. MeTox MoCIea0BaTeIbHOTO
YTOYHEHHMSI OLIEHOK.

MeTtoJ ceBepo-3anaHOro yIila pelieHus TPaHCIIOPTHOM 3a/1a4u.

MeToq MUHMMAaJIBHOTO 2JIEMEHTA PELLIEHUS TPAHCIIOPTHOM 3a/1a4H.

MeTo1 NOTEHLIMAIOB PELIEHUs! TPAHCIIOPTHOM 3a/1auH.

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: GauYTCHO», «HEC 3a4TCHO».

OIIeHKa «3a4TeHo» BBICTaBISACTCS CTYACHTY, KOTOpBIfI ACMOHCTPUPYCT BJIAACHUC

CcoZep)KaHUEM MaTepHhaa U MOHATHUHHBIM allapaToM YHUCJIEHHBIX METOJOB ONTHUMU3AIUU; YMEET
CBS3bIBaTh TEOPUIO C IIPAKTUKOW. B OTBETE MOryT [OIYCKaTbCsl OTACIbHBIE 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 CTYIEHTY, KOTOPBIN IEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUA; OECHOPSIOYHO M HEYBEPEHHO M3JIaraeT MaTepuall; He yMEET BbLACIATbH
[JIaBHOE M BTOPOCTEIIEHHOE, HE YMEET COEOUHATh TEOPETUYECKUE IIOJIOKEHUS C IPAKTUKON;
JIONycKaeT TIpyOble OWMOKM HpHU ONpENENeHUU [OHATHH, 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 BbIBOZABI. J(OIOJHUTENIBHBIE M YTOYHSIOLIME BOIIPOCHI
JK3aMEHATOpa HE MPHUBOJAT K KOPPEKIHMH OTBETOB CTyldeHTa. Ha OCHOBHyr dacTh
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYEHT 3aTPYIHSAETCS AaTh OTBET UJIU J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3a4uTeHO» BBICTABISAETCS TAKXKE CTYACHTY, KOTOPBIM B35 HK3aMEHALMOHHBIN
OuJieT, HO OTKa3ajcs JaTh Ha HErO OTBET.



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

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VY4eOHBIM TUTAHOM Ha M3y4YCHHE AWCHUILITMHBI «YHUCICHHBIE METOABI ONTHUMHU3AIIUI
OTBOJIUTCS OJJMH ceMecTp. B kauecTBe HTOrOBOro KOHTPOJIS MpeaycMOTpeH 3adeT. B mporecce
U3yUYEHHsI TUCIUIUTMHBI TPOBOJIATCS MPAKTHUECKUE 3aHATHUS, BBIIOIHIIOTCS JOMAIIHUE 3a/1aHUsl.

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 BBIOJHEHHS, MOJAPOOHO pa3z0uparoTcss Ha Jyekuusix. OCHOBHas LeNb
NPAaKTUYECKUX 3aHATHM — JaTh OOYYaroLUMCsl MNPEACTaBICHHE O BO3MOXKHOM IPUMEHEHHH
YHCJICHHBIX METOJIOB ONTHMH3AalMK Ha MPAaKTHKE, B TOM 4Hcie B chepe MHPOPMALUOHHOM
6e3omacHocTH. B mpoliecce M3ydeHuss AMCLUUILUIMHBI PEKOMEHAYETCs PETyJsIpHOE MOBTOPEHHE
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
KOHCYJIbTAIUSIX, IPAKTUUECKUX 3aHATUAX WIN U3 YUeOHOM JINTepaTyphbl.

B kaudecTBe 3ajaHuii IS CAMOCTOSTENILHOW paObOThI JOMa 00y4aromMMes IpeAIaraloTcs
MaTeMaTHYeCKUe WM  [PAKTUYECKHE  YIPAKHEHMs, KOTOpble JOJDKHBI  IO3BOJIUTh
oOyyaromemMycs JIydlie U3y4uTh MOHATUS U METOJIbI, IPUMEHSIEMbIC UM JJISi PEIICHHUS TUITOBBIX
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 OumiieTaM, KaX bl U3 KOTOPBIX BKJIIOUAET B c€0s 1Ba TEOPETUUYECKUX BOMpOCA.
Ha camocTosTenbHyI0 MOATOTOBKY K 3a4eTy BBIJENsAETCS 2 JTHS.

OmnbIT TpenojaBaHus JUCIHUILIMHBI «YUHMCICHHbIE METOIBl ONTHMH3AIWN» TOBOPHT O
CJIO)KHOCTU €€ CaMOCTOSITENIbHOTO M3y4eHMs s OO0ydarollerocs, HECMOTpsi Ha Hajludue
JIOCTAaTOYHO KA4YECTBEHHBIX YUEOHBIX MOCOOMH. DTO CBA3aHO C HACBIIIEHHOCTBIO HM3y4aeMOro
MaTtepuaia ¥ OOJBIIMM YHMCIOM MPAKTUYECKUX 3aHATHHA, HEOOXOAMMBIX A MPUOOPETEHHS
HABBIKOB TPHUMEHEHHUs HU3y4aeMoro marepuana Ha mpaktuke. [loaromy mnocemieHue Bcex
AyJUTOPHBIX 3aHATUH ABJISETCSA HACTOSTEIHHO PEKOMEHTyEMBIM.
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