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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HGJISIMI/I OCBOCHUA OUCHHUIIIIMHBI «MCTOIILI OINITUMHU3AN» SBJIAOTCA H3YUYCHUC OCHOB
TEOpHUH OBKCTPEMAJIBHBIX 3aJad H ano6peTeHHe HaBBIKOB HCIIOJb30BaHUSI €& arIiapara Jid
pCeICHUS KOHKPCTHBIX 3a/1a4, BOSHUKAOIINUX B €CCTECCTBO3HAHNU, TCXHUKC U1 DKOHOMMUKC.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas IUCUMIUIMHA OTHOCHUTCS K 4YacTH 0Opa30BaTeNIbHOM Iporpammsl, (GopMupyemoi
Y4aCTHUKaMH O0Opa30BaTEeNbHBIX OTHOWICHWH. J[ns ycBOEHHMS NaHHOW AMCHUIUIMHBI CTYAEHTHI
JIOJDKHBI BIIaJIeTh amnmnapaTtoM AUQQepeHIHaTbHOr0 M HHTETrpaJbHOIO HMCYHMCICHHS, OCHOBaMHU
anreOpsl U (YHKIMOHAIBHOTO aHAJIM3a, YMETh peIlaTh OCHOBHBIE THUIBI AuddepeHInanIbHbIX
YPaBHEHM, UMETh IPECTABICHNE O TEOMETPUUECKUX CTPYKTYPAX M ObITh 3HAKOMBIMH C METOIaMHU
IpUOIMKEHHOTO PELIEHMS] CUCTEM JIMHEHHBIX U HEJIMHENHBIX YPABHEHUH.

[Tonyyennble B Kkypce «MeToApl ONTHUMHU3ALUM» 3HAHUSA HEOOXOAUMBI
MOCJEYIONMX JUCIUIUINH 00pa30BaTeIbHON MPOTPAMMBI.

U1 U3Yy4YCHUA

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO JUCHMILIMHE, COOTHECEHHbIe ¢ IUVIAHMPYEMbIMH
pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTEJbHON MPOrpaMMBbI

[Iporniecc n3yueHus AUCHUIUIMHBI HAMIpaBjieH Ha (OPMHUPOBAHUE CICAYIOIIUX KOMIIETEHIIUN
B cootBeTcTBHM ¢ PI'OC BO, OOII BO u npuobpeTeHus cieayrommx 3HaHUH, yMEHUH, HaBBIKOB

U (WIKM) OIbITA AESTEILHOCTH:

®opmupyemas
KOMIIeTeH LM
(ko 1 GpopMyJIMPOBKA)

NHaukaTop N0CTUKEHUS
KOMIIeTeHLIMH
(ko u popMyJIMpOBKaA)

Ilepeyennb
IVIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus

IIpodeccnonanbHbIe KOM

NEeTCHI U

IIK-3

CriocobeH co3naBaTh U
MCCJIEIOBATh HOBBIE
MaTeMaTHYEeCKHE MOAEIH
B €CTECTBCHHBIX HAyKax,
MIPOMBIIIUIEHHOCTH U
Ou3Hece, ¢ y4eToM
BO3MOXHOCTEH
COBpPEMEHHBIX
WHPOPMAITUOHHBIX
TEXHOJIOTUH U
IPOTrpaMMHUPOBAHUS U
KOMITBIOTEPHOM TEXHUKH.

H-TK-3.1

3HaeT OCHOBHBIE METOIbI
MIPOEKTHUPOBAHUS U
MIPOM3BOJICTBA
MPOrPaMMHOT'O ITPOTYKTA,
MPUHIUITEI TOCTPOCHHS,
CTPYKTYPHI ¥ IPHEMBI
paboTsI ¢
WHCTPYMEHTAIBHBIMU
CpeICTBaMH,
TOJJIeP KU BAFOLIIIMH
CO3/1aHUE TPOrPAMMHBIX
MIPOYKTOB U
MPOTPaMMHBIX
KOMIIJIEKCOB, MX
COIIPOBOXKJICHHSI,
QJIMUHUCTPUPOBAHHS U
pa3BUTHSA (IBOJIOLHHN).

3HaTh:

- OCHOBHBIE TEOPEMBI TEOPHUH IKCTPEMATLHBIX
3ajad;

- METO/JIbI PEIICHUs KITACCHIEeCKHX 3a71a4
BapHUAIIOHHOT'O NCYHUCIICHHUS.

YMmerTh:

- hopmynupoBaTh MPaKTHUYECKUE 3a1aUu B
TEPMHHAX TEOPUHU IKCTPEMAITbHBIX 3a7ad,

= OIITUMAJIBHO BI)I6I/IpaTb METO pemeHI/m
3aJ1a4H;

- IPE/ICTaBIIATH PEIICHUE 3a/1a4u B popme,
yIOOHO¥ ISl MPOTPaMMHUPOBAHUS H
WHTErPUPOBAHUS B IPOIPAMMHBIN IIPOIYKT.

4. O0beM, CTPYKTYpA U cO/ieprKaHue THCHUTITHHBI

OO61mmas Tpy10eMKOCTh TUCHIUIUIHHBI COCTaBseT 5 3aueTHble enunuiibl, 180 akax. gaca.




Ne Tembl (pa3aesnbl) Buap! yueOHbIX 3aHATHIA, @DopMBbI TEKYILIETO
n/n AUCHUTLIMHBI, BKJIIOYASl CAMOCTOSITEIbHYIO KOHTPOJISl yCIIeBaeMOCTH
HX coJep:KaHue padoTy CTY1EeHTOB,
H X TPYA0EMKOCTH Dopma NPOMEKYTOIHOM
(B akaJjeMHYeCKHX Yacax) aTTecTalMu
= KonrakrHasi paGora (no cemecmpam)
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3 Brimykibie GyHKIHN 1 3 5 5
" |BBINMyKJIbIE MHOXECTBA
4. |Bemykiasi onTUMHU3AIUs 3 4 1 5
5 IIpocreiimias 3agaya 4 5 5
' BapHalMOHHOI'O MUCYUCIICHU A
6. |M3omepumerpuyeckas 3aada 3 5 1 8
7 QOYHKIIMOHAIBI, 3aBUCSIIIHE 3 5 5
" |oT cTapuInx Npou3BOIHBIX
8 O yHKIMOHAJIBI, 3aBUCAILNE 3 1 5
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. |3amaua bonpma 5 5
10. |9kcTpemanibHBIE PHHITUIIEI 4 5 1 8
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Bcero 32 | 48 7 105925

Conep:kaHue pa3aesioB TUCHUNIHHBI:

Tema 1. 3apaua o 06e3yc/I10BHOI ONTUMHU3ALMH.

1.1. Obume cBeneHus o0 3KcTpeMalbHBIX 3afauvax. Teopemsl BelfepmiTpacca o paspemmMocTu
AKCTPEMAJIBHBIX 3aja4 1)1 QYHKIUN KOHEUHOTO YMCIIa IEPEMEHHBIX.

1.2. Ilonsatuss mpousBoAHOM W  rpanueHta. Teopema @Depma 0 HEOOXOAMMBIX  YCIOBHSAX
JKCTpEMyMa.

1.3. Marpuna I'ecce 1 QyHKIMM MHOTHUX HEpEMEHHBIX, JlocTaTouHble YCIOBHS JIOKAJIBHOTO U
1106anbHOr0 MUHUMYMa. VIutrocTpupyromme npumMepsl.

Tema 2. OnTuMHU3aLUsi NPH HATUYMH OTPAHUYEHMIA.

2.1. TlocraHoBKa 3a7a4u 00 OTHOCUTEILHOM SKCTPEMYME.

2.2. MeToa UCKIIIOUYEHUS — JOCTOMHCTBA ¥ HEJIOCTATKH.

2.3. [IpaBuno mHOxwuTeNe Jlarpanxa.

2.4. YcIioBUs perynsipHOCTH.

2.5. [loHATHE O TOCTATOYHBIX YCIOBHSX OTHOCHUTEIHFHOTO SKCTpEMyMa.

Tema 3. Boinykiible (PyHKIMHU U BBITYKJIble MHOKeCTBA

3.1. Bemmykisle MHOkeCTBAa. OCHOBHBIE cBOMCTBA. KpalilHHMEe TOUKM BBITYKJIOIO MHOXKECTBA.

3.2. Beimykuible pyHKIIMM MHOTHX TIepeMeHHbIX. KpuTepuu BBITYKIOCTH

3.3. [Ipumepsbl BBIMYKIBIX (YHKIMHA U BBITYKIIBIX MHOKECTB

Tema 4. Boinykjiasi onTUMU3anus

4.1. Touku 3KCTpeMyMa BBHINYKJION (YHKIIMH Ha BBITYKJIOM MHOXECTBE

4.2. Teopema Kyna-Takkepa. [[BOMICTBEHHbIE SKCTPEMAIIBHBIE 3a4aUH.




4.3. OcobeHHOCTH 3a7a4 JUHENHON onTuMu3aiuu. [1oHATHE O CUMINIEKC-METO/IE.
Tema 5. IIpocTeiimasi 3a1a4a BApUAUMOHHOI0 UCYHCJIEHUSA

5.1. IIpunnun depma B reoOMETPUUIECKON ONTUKE

5.2. [TocTaHOBKa MPOCTEHIICH BapUalIMOHHOMN 3a1a4K

5.3. YpaBuenus Ditniepa — HE0OX0AUMOE yCIOBUE IKCTPEMyMa.

5.4. JloctaTo4HOE YCIOBHE SKCTPEMYMa ISl IPOCTEHIIIEH BapruallmOHHOM 3a1a9n
5.5. MHTerpansl UMIyJbCa U SHEPTUU.

Tema 6. U3onepumerpuyeckasi 3ajgaua.

6.1. M3omepumerpuyeckasi 3aaada B TEOMETPUU

6.2. [locTaHOBKA M30TMIEPUMETPUUYECKON 3a/1a4 B BAPUALIMOHHOM HMCUHCICHUN
6.3. [IpaBuno mHOXuTENEeH Jlarpanka A H30MEePUMETPUIECKON 3a1a4H

6.4. 3amaya o Tsokénoit omHopoaHoM HUTH. [Toaxoasr ["anmies u npunnun Toppudeny.
Tema 7. DyHKIMOHAIbI, 3aBUCSIINE OT CTAPIINX MPOU3BOTHBIX

7.1. IlocTaHOBKA 1 OCOOEHHOCTH 3a4auu

7.2. Ypasuenue Ilyaccona.

7.3. Meronpbl pelieHrs BapuallMOHHBIX 33a]]a4 CO CTapIIMMU TPOU3BOJHBIMU
Tema 8. @yHKIHOHADI, 3aBUCAILINE OT BEeKTOP-(PYHKIUHA

8.1. [ToctaHoBKa M OCOOEHHOCTH 3a/1a4 C BEKTOPHBIMU (YHKITUSIMU

8.2. Cucrema ypaBHeHwmid Diinepa — Jlarpamka

8.3. [IpuHIun cTallMOHAPHOTO EHCTBUS

Tema 9. 3anaua Boabua

9.1. OcobeHHOCTH BapUAIIMOHHBIX 33]1a4 ¢ HE3aKPEIUIEHHON TpaHUIIeH

9.2. YcnoBus TpaHCBEPCATBHOCTH

9.3. EcTecTBeHHbBIE KpaeBbI€ YCIOBHS

Tema 10. DxkcTpemManbHble IPUHIUIBI

10.1. Ponb 3KCTpeManbHBIX MPUHIUIIOB B €CTECTBOSHAHUH

10.2. BapranmoHHbIE TPUHIUIIB B MEXAHUKE U (PU3UKE

10.3. BapranroHHbI€ MPUHIIUIIBI B 9)KOHOMUKE U OMOJIOTHH.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHUCJI€ TEXHOJOIMM IJIECKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJIMHE

B npornecce 00ydeHns: UCTIONB3YIOTCS CIEYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU:

AxageMuyecKasi JeKIHs € 3JIeMEeHTaMU JeKuuu-0ecebl (WK JEKIMs OOLIero Kypca) —
MOCJIEI0BATENBHOE U3JI0KEHUE MaTepuala, OCyIECTBIAEMOE IPEUMYIIECTBEHHO B BUJIE MOHOJIOIa
npenojaBarens. TpeOoBaHMS K aKaJeMHUYECKOW JIEKIMM: COBPEMEHHBIM Hay4yHBI ypOBEHb U
HaCBIIIICHHAasA I/IH(l)OpMaTI/IBHOCTB, y6e)II/ITeJ'II>Ha$I aprymcHTanus, AOCTYIIHAadA MW IIOHATHAA pcCyb,
YyeTKas CTPYKTypa M JIOTHKA, HAIWYKME SIPKUX MPUMEPOB, HayUHBIX JOKA3aTebCTB, 00OCHOBAHUH,
(bakToB.

IIpakTnyeckoe 3aHATHE — 3aHATUE, IOCBAIICHHOE OCBOCHHIO KOHKDETHBIX YMEHMH U
HAaBBIKOB U 3aKPCIIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUH 3HAHWH.

KoncyabTrauum — BHJ Y4eOHBIX 3aHATHH, SBIAOLMICS OIHOW M3 (QOpPM KOHTPOISL
camMocCTosITeNNbHOM ~ paboThl  cryaeHToB. Ha  KoHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBAIOTCSl HauOojee CII0KHbIE MOMEHTHI IPH OCBOGHHUHM MaTrepuana JUCLUUIUIMHBL,
npenoaaBaTrCyib OTBCYACT HA BOIPOCHI CTYACHTOB, KOTOPBIC BO3HUKAOT Yy HHX B IIPOHECCC
CaMOCTOSITENIbHON PaOOTHI.



6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOIr0 TPOrPaAMMHOIO
o0ecrieyeHusl, MCIOJIB3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTeIbHOIO Mpouecca Mo
AUCHUILINHE

B mponecce OCYIECCTBIICHUA 06p8.30BaTe.]'II>HOFO nmpouecca 1mo JUCHUIIIMHE UCIIOJIB3YIOTCH:

st (POPMUPOBAHUS MATEPUATIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
HpOMGX(YTOHHOﬁ arrecrauuu, ajiad (bOpMI/IpOBaHI/IH MCTOANYCCKHUX MATCPHAJIOB 11O AUCHUILINHE!

- mporpammsl Microsoft Office;

- m3pareabckas cuctema LaTex;

- Adobe Acrobat Reader;

- Wolfram Mathematica;

- GNU Octave;

- Maxima;

- https://www.wolframcloud.com/

7. IlepeyeHb cOBpeMeHHBIX TPo(ecCHOHAIBHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOIO Mpolecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B nporuiecce ocymiecTBieHust 00pa30BaTeIbHOTO MPOIecca Mo AUCIHUILIMHE UCIOIb3YOTCS:
- ABTOMaTH3MpoBaHHas O0MbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

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

- DnekTpoHHas OnbaroTeyHas cucteMa «KOHCYIbTaHT CTyIeHTay
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEIbHOW  Y4eOHOHi  JHUTepaTypbl, PeCypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpM HEOOXOAUMOCTH),
PeKOMeEeH1yeMbIX /IJIsl 0CBOCHUSA TN CIUIIINHbI

a) OCHOBHasI JIUTepaTypa
1. Knmumo B. C., berukoBa T. I'., VxanoB A. 0. KoneuHomepHas omntumuzanus -
SIpocnasinse, SApl'Y, 2008. http://www.lib.uniyar.ac.ru/edocs/iuni/20080299.pdf
2. KmumoB B.C. OpHomepHble BapualMoHHble 3agaud.  SIpocnmaBnb.  2011.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110201.pdf

0) AONMOJIHUTENIbHAA JUTEpPaTypa
1. A. B. [Tanrtenees, T. A. JleroBa MeToibl ONTUMU3AIIMHN B IPUMEPAX U 3a7a4ax: yueOHOe
nocodue — Cankr-IlerepOypr: Jlans, 2022.
https://reader.lanbook.com/book/212129
2. Kon6bun B. B. CneuuanpHble METOABI ONTUMHU3AIMU: ydeOHOe mocodme — CaHKT-
[MerepOypr: Jlans, 2022. hitps://reader.lanbook.com/book/211448

B) pecypchl cetu «MHTEepHEeT» (MPH HEOOXOAUMOCTH)
https://reference.wolfram.com/language/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
http://www.lib.uniyar.ac.ru/edocs/iuni/20080299.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20110201.pdf
https://reader.lanbook.com/book/212129
https://reader.lanbook.com/book/211448
https://reference.wolfram.com/language/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/

9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE

MarepuanbHo-TeXHHUECKass 0a3a, HEOOXoauMmas JUIsl OCYLIECTBICHHMsS 00pa30BaTEIbHOIO
npoliecca 1o AUCHUILIMHE BKII0YAET B CBOM COCTaB CHELMAIbHbIC TOMELCHUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPUHU ISl IPOBEICHHSI TPAKTUUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS IPYIIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTALUMN;

- yueOHble ayIUTOPUM JJIs TMPOBEACHMSI TEKYLIEro KOHTPOJIS M IPOMEKYTOUHOU
aTTeCTalluy;

- IOMCIICHUS 1A CaMOCTOSITCIIbHOM paGOTbI;

- IOMCUICHUA Ui XPpaHCHUSA U HpO(I)I/IJIaKTI/I‘{eCKOI‘O 06CJIy)KI/IBaHI/I$I TCXHUYCCKUX CPCIACTB
00y4eHusl.

[Tomemienust Ansi CaMOCTOSTENLHOW pPabOThl OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMH
TEXHUKOM C BO3MOKHOCTBIO INOAKIIOYCHUA K CCTU ((I/IHTepHeT» A obOecreueHueM AOCTYyIIa K
AIIEKTPOHHOH MH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp:

[Tpodeccop kadeapor
MaTEeMaTUYeCKOro aHanusa, 1.¢.-M.H. B. C. Knumos
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«MeTtoabl ONTUMH3ALMN»

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

BOl'[pOCLI K 3K3aMEHY 10 KypcCy «MeToabl ONTHMHU3AUM

[IpenBapurensHbie cBeneHus. [loctaHoBKa 3a1a4.
Teopemsl cymectBoBanus. [Ipoekius Touku Ha MHOKECTBO.
Huddepenunpyempie PyHKINUT MHOTUX MTEPEMEHHBIX.

VY cioBUsI TOKaJIbHOIO MUHUMYMa.

[IpenBaputenbHoe 00CyXkA€HNUE ITpaBuiia MHOKUTENEH Jlarpanxka.
Jloka3arenbCTBO MpaBuiIa MHOKUTeNeH Jlarpanxa.

VY cnoBus peryssipHOCTH.

3amaua Ha MUHUMAKC (HEOOXOAUMBIE YCIOBHUSA).
Omnpenenenne u MPOCTEUIINE CBOWCTBA BHIMTYKIIBIX (DYHKIIUH.
Kputepuii Bemmykinoctu quddepeHuupyeMbix QyHKINHN.
Brinykiiasg u koHM4€ecKast 000J104Ka MHOKECTBA.

VYciloBHsI MUHUMYMa Ha BBIITYKJIOM MHOKECTBE.
XapakTeprucTUKa MPOEKIIMU Ha BBIITYKJIO€ MHOKECTBO. Y cioBue Cieltepa.
Huddepenunanbubie BapuanThl TeopeMbl Kyna — Takkepa.
Teopema ®apxkama.

DKcTpeMalbHbIe 33J1a4i C TMHEHHBIMU OTPaHUYEHUSIMH.
MaxkcuMu3anusi BITYKJION (QyHKIUH.

ITocTanoBKa NMpoOCTEMIIEH BApUALIMOHHON 3a1a4U.
BcnomoraTenbHble NpeaoxKeHus.

VYpaBHeHnue Diinepa.

WuTerpan uMiynbca U MHTETpajl SHEPTUHU.

JlocTaTouHble yCIOBUS a0COMOTHOIO MUHUMYMA.
[TocTaHoBKa M30MIEPUMETPUUECKON 3aJauH.

IIpaBriio MHOXUTENEHN AJI N30IIEPUMETPUUYECKOM 3a1auH.
[Ipocreiinias BapuaiioHHas 3agada Juis BEKTOP-(QYHKIIHH.
@DYHKIMOHABI, COACPAKAILNE CTAPIINE TPOU3BOIHBIE.
VYpasuenue Ditnepa — [Iyaccona.

3agaua bob1a.

[Tpunuun depma u 3akon CHeumyca.

3agaua JlonuTans.

[Tpunuun Tpppuueniu u 3aaada 0 Iporude HUTH.

[TpyHIMI cTaMOHAPHOTO AEHCTBUS.

3agaum no kypcey

Pemenne 3amau mo kypcy «Meroabl ONTHMH3ALMM W BapUAallMOHHOE HCYHMCIEHUE)» HIPAET
BaXHEHIIIYI0 pOJb NPU OLIEHKE 3HAHUM CTyAeHTOB. [Ipu ycmemHoM ux pemeHuu CTYIAEHT MOXKET
yIy4IIUTh CBOU pe3yabTatT. [IpuBeay HECKOJIBKO 3a/1a4 TAaKOTro poa



1. PaS,Z[eHI/ITI: YUCIO 8 Ha ABC 4aCTH Tak, I-ITOGI:I HpOI/I3BC[[€HI/I€ ux HpOI/ISBeZ[eHI/IH Ha pa3HOCTB
OBLUIO MaKCUMAJIbHO.

2. Haiitu mnpsMOyroibHBIN TpPEyroidbHUK HAuOOJBINEH IUIOIIAAM, €CIIM CyMMa JJIUH €ro
KaTeTOB pPaBHA 3aJJaHHOMY YHUCILY.

3. Bnucats B Kpyr npsMOYrOJIBHUK MaKCUMaJIbHOM IIJIOIIAIN

4. Brincats B Kpyr TpeyroJlbHUK MaKCUMaJIBHOM IUTOIAIHN.

S. Cpenu TpeyrojJbHUKOB (PUKCHPOBAHHOTO MEPUMETPa HANTH TPEYTOJIbHUK MaKCHUMaJIbHOM
IUIOUIA/IH.

6. Cpenu Bcex TETpadIpoB C IaHHBIM OCHOBAaHUEM M BBICOTOW HAWTH TETPadp ¢ HAUMEHbIIEH
OOKOBO OBEPXHOCTHIO

7. Cpenu cerMeHTOB IIAapOB , UMEIOLINX 3a/IaHHYIO TUIONIAJb OOKOBOW MOBEPXHOCTH, HAUTH
CErMeHT HaubosbIero o0bEMa.

8. Brincars B e AMHUYHBIN MIap KOHYC HAaHOOJBIIEro 00bEMa.

9. JlaHbl yroJ1 ¥ TOYKa BHYTPH Hero. Yepes 3Ty TOUKy MPOBECTH OTPE30K, UMEIOLINI KOHIIBI Ha
CTOpOHAX yTIJIa, TaK, YTOOBI MOJYYCHHBIH TPEYTrOJbHUK UME HAMMEHBIIYIO TUIOIIAIb.

10.  HaiiTu paccTossHHE OT TOYKH JIO AJUIMIIca (3a1a4a ATIOJITIOHMS ).

11. Pemuts 3a1auy Anossionus Juist napa0oJibl.

12. Ha nnockoctu nansl Tpu Touku: P, Q u R. HaiiTu Takyto Touky A, 4ToObI CyMMa KBaJIpaToB
paccrosiauii oT A 110 P, Q, R 6b111a MUHUMATBHOIA.

13. HopmanHCckoe OKHO uMeeT (hopMy NpSMOYIOJIbBHHKA, 3aBEPIIEHHOTrO MOJyKpyroM. /[lan

nepumerp ¢urypsl. KakoBel JODKHBI OBITh €€ pa3Mepsl, YTOOBI OKHO MPOITYCKAJIO HanOOJbIIee
KOJIMYECTBO CBETa?

14.  Yepes manHyro TOYKy P BHyTpH Kpyra NMpOBECTH ABE B3aMMHO NEPIEHAUKYISPHBIC XOPJIbI
ACu BD Tak, 4roOBbI I10111a/1b YETHIPEXYTOJIbHUKA ObLT1a HAMMEHBIIIEH.

15. JlaH BBIMYKJIBIA 4eThIpEXYroapHUK. HallT Takyto TOUKY, 4TOOBI CyMMa pacCTOSHUN OT Heé
JI0 BEPILIMH YEThIPEXYTOJIbHUKA Obll1a HAUMEHbILEH.

16.  3abopom mymuHBI | HY)XHO OrOpOIUTH C TPEX CTOPOH YYACTOK IUIDKA MPSIMOYTOJBHOM
¢dopmbl. KakoBa HanOobIIast UI0IAAb 3TOrO y4acTKa.

17. B BepmmmHe A kyba ¢ peOpoM eIMHUYHOW JJIMHBI CUAMT MayleHbkuil mayk. Kak emy mo
MOBEPXHOCTH KyOa nepedparhbcs B BepiinHy B, HanOomnee ynan€HHyo oT A, KpaT4yalliM MyTéM.
18.  Ha moBepxHOCTH c(hepbl PUKCHPOBAHHOTO pajnyca BEIOPATh MATh TOYEK, TaK, YTOOBI 00BEM
UX BBIIYKJION 000J104KH OB MAKCUMaJIbHBIM.

19. Kakoil u3 n-yrojapHUKOB, BIIMCAHHBIX B JAHHBIA IOJYKPYI TakK, 4TO OJIHA W3 CTOPOH

COBIAJIAET C TUAMETPOM, UMEET HauOObIIYIO TUIOIAMb.
20. Ha cropone BC tpeyronbanka ABC HaliTH TOUKy, CyMMa PacCTOSHUH 1O JBYX IPYTUX
CTOPOH — HAUMEHBIIAs.

3. HpaBu.na BbICTABJICHHUA OLICHKHN HA 3K3aMCHE

B sKk3ameHannoHHBIN OWUJIET BKIIIOYAIOTCS JIBa TEOPETUUYECKUX BOIpOca U ojHa 3ajgada. Ha
MOJrOTOBKY K OTBETY JTa€TCsl HE MEHEe Jaca.

[lo wutoram »sK3aMeHa BBICTABISETCS OJHA M3 OLIGHOK: «OTJIMYHO»,  «XOpOIIOY,
«YAOBIIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.

Onenka «OTINYHO» BBICTABISETCS CTYACHTY, KOTOPBIN IEMOHCTPUPYET TITyO0KO€E U MOJTHOE
BJIQJICHUE COACpKaHUEM MaTepuasa, OCYIIECTBISAET MEXIPEIMETHBIE CBSA3M U YCIEIIHO PEIaeT
npeiokeHHyo 3agady. CTyaeHT Ha€r pa3BEpHYTbIE, MOJHbIE U UYETKHE OTBETHl HAa BOIPOCHI
Ounera ¥ JONOJHUTENbHbIE BOIPOCHL, COOJIOAAET JIOTHUECKYIO IOCIEIOBATENbHOCTD IPU
U3JI0’)KEHUU MaTepuana. [ paMOTHO HCTIONIb3yeT TEPMUHOIOTHIO TEOPUU SKCTPEMAIBHBIX 3a/1ad.

Onenka «Xopolo» BBICTABISETCA CTYAECHTY, OTBET KOTOPOIO Ha JK3aMEHE B LEIOM
COOTBETCTBYET YyKa3aHHBIM BbIII€ KPUTEPUSM, HO OTJIMYAETCS MEHbIIEH 0O0CTOATENbHOCTBIO,
00OCHOBaHHOCTBIO M TIOJHOTOH. B oTBeTe W pemieHMHM 3a7add HMMEIOT MECTO OTJeNIbHBIC



HETOYHOCTH, KOTOpPBbIE HCHPABISAIOTCA CaMHM CTYJEHTOM IIOCJI€ YTOYHSIIOIIMX BOIIPOCOB
3K3aMEHAaTopA.

Onenka «Y 10BIETBOPUTEIBHO» BBICTABIISETCS CTYJIEHTY, JAOLIEr0 HEJOCTATOUHO IOJIHbIE
U TOCNe[oBaTeIbHbIE OTBETHl HA BOMPOCHI JK3aMEHAIMOHHOTO OWieTra W JOMOJHUTEIbHBIC
BOIIPOCHI, HO IPU ATOM JIEMOHCTPUPYET YMEHME BBIJIEIUTH CYLIECTBEHHBIE M HECYLIECTBEHHbIE
NpU3HAKW U YCTAaHOBUTH IMPHUYMHHO-CIEACTBEHHbIE CBA3M. B oTBeTe momyckaroTcsi OMMOKU B
ONPEACICHUN U PACKPBITUM HEKOTOPBIX OCHOBHBIX IOHSATUM, KOTOpbIE CTYAEHT 3aTpyAHSAETCS
UCIIPAaBUTh CaMOCTOSITENIbHO. B cilydae HESICHOCTM CHUTyalluud C OLICHKOH CIIEyeT MNpPEeI0KUTh
CTYJECHTY JONOJHUTENbHYIO 3ajauy. B ciyuae ycnemHocTu €€ penieHusl CTYIAEHT 3acilyKUBaceT
YIOBJIETBOPUTEIBHOM OLIEHKH.

Onenka «HeynoBieTBOPUTENBbHO»  BBICTABISAETCS  CTYAEHTY, JEMOHCTPUPYIOLIEMY
pa3po3HEeHHbIE, OECCUCTEeMHbIE 3HAHUS; OSCHOPSAAOYHO U HE yBEpEeH, HO H3JlaraeT MaTepual, He
YMEET BBIJIEISATH INIABHOE U BTOPOCTENEHHOE, HE YMEET COCAUHATh TEOPETHUUECKUE IOJIOKEHUS C
MIPaKTUKOM, HE CIPABISAETCA C MPOCTBIMHU 3aJadyaMH; AAET HENOJHbIE OTBETHL. JlOMOJHUTEIbHBIE
BOIIPOCHI U 337]a4l HE MPUBOAIT K KOPPEKIMH OTBETOB CTY/IEHTA.

Onenka «HeynoBneTBOpUTEIbHO» BBICTABIISETCS TAKXKE CTYJACHTY, KOTOPBINA B35 OUIIET, HO
OTBEYaTh OTKA3aJICs.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MeTtoabl ONTHMHU3ALMN

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VYuebublii 1aH mno jgucnMiiHe  «MeToabl  ONTHMHU3alMM W BApHALIMOHHOTO
UCUHUCIICHUS» JOCTATOYHO cBoeoOpa3eH. COOTHOIIEHME JEKIMHA M TNPAKTHYECKUX 3aHITUH
HecTaHAapTHO: 2 K 3. Jlnsg ycnemHoro YCBOEHMSI AMCLUIUIMHBI IPEJICTaBISIETCS Ba)KHBIM
COYETaHUE TEOPETUYECKHX IIO3HAHMHM M PEUICHUs JOCTaTOYHO OOJIBIIOrO KOJIMYECTBA 3a/ad.
[Tpumeps! pemieHus 3a1a4 pa3doUparoTcs Ha JISKIUAX U MPAKTUYECKUX 3aHATUAX. TeopeTndeckuit
MaTepuall ¢ JJOCTaTOUHOMN MOJHOTOH U3JI0KEH B JBYX y4eOHO-METOJMUYECKHX MOCOOMSX aBTOPA,
OJTHO M3 KOTOPBIX HANKCaHO COBMECTHO C JOHEHTaMU KadeApbl MaTeMaTHYECKOro aHalln3a
berukosoit T.I'. u Yxanoseim A.}O. Marepuan 1uist DpakTHUECKUX 3aHITUN Opajicsi B OCHOBHOM
U3 BBINIYCKHOM KBajnu(ukauuoHHOW padoTsl cryneHTa O3zepen A.O. (pykoBoautens Kinumon
B.C)).

B ero pabGore mpuBOIATCS B JOCTaTOYHO KPaTKOil (hopMe CBEICHUS TEOPETUYECKOTO
XapakTepa, 3aTeM M3JIaratoTCs MOJIHbIE pEeIleHUs SIKCTpeMallbHbIX 3a1ad. CyIlecTBEHHOE MECTO
B BKP 3anumaer HaGop 3amad Uil CaMOCTOATENBHOTO pemieHus. YacTh 3ajau perianach B
ayauTOpHH, OONBIIAs YacTh MpeAaraiach B KaueCTBE JOMAIIHUX 3aMaHui. Kaxiuelii cTyaeHT
IpU 3TOM IOJy4all MHAMBUIYaNbHOE 3ajaHue. CTyAEeHThl Yyepe3 HEKOTOPOe BpeMs MPUHOCHIN
BBITTOJIHEHHBIE 3a/IaHUs, WHOT/Ia BO3HHKAIM OmpeAenéHHble TpyAHOCTH. COOTBETCTBYIOIINE
BOTIPOCHI 00CYKIATUCH JINOO B ayJJUTOPUH , JINOO HA KOHCYJIbTAIUAX, HOCUBIIHUX. KaK MPaBUIIO ,
UHAMBUAYaJIbHBIN XapakTep. Baxno 3ametuth, uyto O3epeny A.O. He  OrpaHHUYMIICH
KJIACCHYECKUMHU METOAAMHU PEIICHHsI SKCTPEMaIbHBIX 33a[a4, HO B CBOCH paboTe MPUBET METOIBI
peLIeHHs C TIOMOIIBIO CIeHaNbHOI mporpammbl — Mapl.

Ilo paHHOM IWCUMIJIMHE €CTh JBa y‘le6HO'MeTOI[I/I‘ICCKI/IX ocoous npenonaBaTeJIeﬁ
HpFY C COOTBCTCTBYHOIIIUMH PCKOMCHAAIUAMU 110 U3YUCHUIO pAa3CJIOB NTUCHUILIINHBI. HOBTOMy
JaHHOC MMPHUIIOKECHUE JOCTATOYHO KPATKO.



