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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[lenssMu OCBOCHHMSI JUCIUIIIMHBI « METOIBI ONTUMHU3AIUNY SIBISIOTCS M3YYCHHE OCHOB TEOPHUH
IKCTPEMATBHBIX 3a/1ad U TPUOOPETCHHE HABBIKOB HUCIONB30BaHUS €€ ammapara Ui pelieHus
KOHKPETHBIX 3aj1a4, BO3HUKAIOIINX B €CTECTBO3ZHAHUH, TEXHUKE M IKOHOMHKE.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
HucuunnmHa «Meroapl OonNTUMH3aLMM» H3ydaeTrca B 7 ceMecTtpe. JMCUHUIUIMHAOTHOCHUTCS K
00s13aTenbHOM yacTu 00pa30BaTEIbHOM.

Jns  ycBOEHHs JNAaHHOM  JMCUMIUIMHBI  CTYAEHTHl  JIOJDKHBI  BJAQAETh  allllapaToM
muddepeHIMaTbHOr0 U UHTETPAbHOTO MCUMCIICHHS, OCHOBAaMM anreOpbl U (PyHKIHOHAIBHOTO
aHaJIM3a, YMETh peliaTh OCHOBHBIC THIIBI (P HEPCHIINATBHBIX YPABHEHUH, HIMETh MPEICTABICHHIE O
TEOMETPUUECKUX CTPYKTYpax U ObITh 3HAKOMBIMU C METOJaMH HPUOTMKEHHOTO PEIICHUS CUCTEM
JIMHEUHBIX U HEJIMHEHHBIX YPABHEHUN.

[Tomyuennsie B Kypce «MeToAbl ONTUMHU3ALUU» 3HAHUS HEOOXOIWMBI Uil HM3y4eHUs
MOCJIEIYIOLIUX JUCIMUIUIMH 00pa30BaTEIbLHOM MPOTPaMMBI.

3. [lnanupyeMblie pe3ybTaThl 00y4YeHHUsI MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponecc n3yueHust JUCUUIUIMHBI HAIPaBJieH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOpereHus cieayromux 3HaHuH, yMEHH, HaBbIKOB U
(w1n) ombITa NEATEITBHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuennb
KOMIIeTeHLHUs KOMIIETeHIIHH IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(xkoa u opMyJIHpPOBKA) (xox M popMyJIHpPOBKA)

IIpodeccnonanbHble KOMIIETEHIHH




H-TIK 3.2

3HAET OCHOBHBIE METOIbI
IIK-3

MPOCKTUPOBAHHUSI U
Croco0eH co31aBarh 1

MIPOU3BOJICTBA
KCCJIEN0BATHL HOBBIE

MIPOrPaMMHOTO
MaTEMAaTHYECKHUE HPOAYKTA, MPHHLIHIIE
MOJIEJIU B POAYKTa, TIp

CCTCCTBCHHBIX HAYyKaXx,
IMPOMBIIIJICHHOCTHU U

IIOCTPOEHHUSL, CTPYKTYPbI
U IpUEMBbI pabOoTHI €

HHCTPYMCHTAJIbHBIMUA
Ou3Hece, ¢ yueToM
o cpeacTBaMu,
BO3MOXKHOCTEH S ——.
COBPEMEHHBIX P
CO3JJaHUE MTPOTPAMMHBIX
UH()OPMAIIMOHHBIX HPOTYKTOB 1
TEXHOJIOTHUHU U POAYK
MPOTrPaMMHBIX
POrpaMMHUPOBAHUS U
o KOMIIJIEKCOB, UX
KOMITBIOTEPHOM
CONPOBOXK/ICHUS,
TCXHHUKU.

aJIMHHHCTPUPOBAHUS U
pa3BUTHS (PBOJIFOIUN).

3HaTh:

- OCHOBHBIE TEOPEMBI TEOPUU
IKCTpEeMaJIbHBIX 3a/1a4;

- METO/IbI pEIIEHUs KJIIACCUYECKHX 3a/1a4
BapUAIMOHHOTO UCYHUCIICHHS.

VYMmeTsh:

- popmyHpoBaTH MPaKTHYECKUE 337191 B
TEPMUHAX TCOPUHU IKCTPEMAIBHBIX 3a/1ay,
- ONTUMAJIEHO BBIOUPATH METO| PEIICHHS
3aJa4y,

- IPE/ICTABIIATH PEUICHHE 3a/1a4H B OpME,
yIOOHOH JIs1 TPOrpaMMHUPOBAHUS U
WHTETPUPOBAHUS B POrPAMMHBIN

IPOAYKT.

4. O0beM, CTPYKTYpPA U cojiep:KaHHe U CIHUIIHHbI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBIsAeT 4 3aueTHbIe enuHulbl, 144 akan. daca.

Ne Tembl (pa3aenbl) Buapl yueOHBIX 3aHSITHIA, DopMbI TEKYLIETO
n/n JMCIUILINHEL, BKJIIOYASI CAMOCTOAITETLHYIO KOHTPOJISI YCII€BA€MOCTH
HX coJepKaHue paboTy CTy1eHTOB,
U UX TPYAOEMKOCTH PopMa IIPOMEKYTOUHOI
o (B akajeMHYeCKHX Yacax) aTTecTAllMU
§ KonrtakTHas pa6ota (no cemecmpam)
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3amaua o 0e3yciI0BHOI
1. M 3| 4 3| 2
ONTUMH3AINU
Onrumusanus mpu
2. pr 3|5 1] 4| 2
HAJIMYUK OTPAHUYEHUI
Brmrykisie KIIUU U
3, Bemywasie yn 3|5 3| 2
BBIITYKJIbIE MHOKECTBA
4. |Bpimykiasi onTUMH3AIMS 3 | 4 1| 4 2




[Ipocreiimas 3amaya

5. |BapHaLMOHHOTO 4 |5 3 3
VCUYUCIICHUS

6 N3onepumerpuyeckas 3 5 114 2
3a/1a4a

7 O yHKIMOHAIBI, 3aBUCALIIE 3 5 113 3
OT CTapUIMX MPOU3BOJHBIX

8 OyHKIMOHAIIBI, 3aBUCALINE 3 5 1| 2 2
OT BEKTOP-(pyHKIUH

9. |3anmaua bonbia 3|5 1] 3 2

10. DKCTpeMaJIbHbIC 4 | 5 113 3
TIPUHIIUTIBI
Bcero 3a cemecTp 144 32 | 48 7 | 34| 23 JK3aMeH
UTOI'O 144 | 32 | 48 7 | 34| 23
6 mom uucie ¢ 30 u /10T

Conep:xanue pa3/iesioB M CHUILTHHBI
1.  3agaua o 6e3yclIOBHOM ONTUMH3AINH.

1.1. Ooumme cBeaecHms 00 IKCTpeMaNbHBIX 3a/1a4ax. Teopembl BeliepmTpacca o pa3pemmmoctu
9KCTPEMAIbHBIX 3a/1a4 JUId (PYHKIMH KOHEYHOI'O YHCIIa HEPEMEHHBIX.

1.2. Tlomarus mpom3BoaHOW M TpaaueHTa. Teopema depma O HEOOXOAMMBIX  YCIOBHSX
JKCTpEMyMa.

1.3. Marpumna 'ecce ans GyHKIIMM MHOTHX NIEPEMEHHBIX, [l0CTaTOUHBIC YCIOBUS JIOKATIBHOTO
U 11100aJIbHOr0 MUHUMYMa. MutrocTpupyrolye npuMepsbl.

2. OnTumusanys 0pyu HAJIMYUU OIpPaHUYEHUH. .

2.1. TlocraHoBKa aajadu 00 OTHOCUTEILHOM dKCTPEMYME.

2.2. MetoJ UCKITIOYEHHUS — JOCTOMHCTBA U HEJTOCTaTKH.

2.3. IlpaBmio mHOXUTENEH Jlarpanxa.

2.4. YcnoBus peryispHOCTH.

2.5. TlonsTHE O JOCTATOYHBIX YCIOBHSIX OTHOCHUTEIFHOTO IKCTPEMyMa.

3.Boinykiible GyHKIIMH U BBITYKJIbIE MHOXKECTBA

3.1. Beimyknbsie MHOkecTBa. OCHOBHBIE cBOMCTBa. KpaliHe TOUKH BBITYKIIOTO MHOXECTBA.
3.2. Boinmykuible (yHKIIMM MHOTHX MepeMeHHbIX. Kpurepuu BHITYKIOCTH

3.3. Ilpumepsl BEIMYKIIBIX (PYHKIUH U BBITYKJIBIX MHOXECTB

4.  Beimykias ONTUMH3ALMS
4. 1.Touku 3KCTpeMyMa BBINYKJION (PYHKIIMHM Ha BBITYKJIOM MHOECTBE
4.2. Teopema Kyna-Takkepa. J[BOWCTBEHHbIE SKCTPEMAIIBHBIE 3a1a4H.
4.3. OcobeHHOCTH 3a7a4 JIMHEHHON onTuMu3anun. [1oHsITHE O CUMILIIEKC-METO/E.

5. IIpocreiimas 3agaua BApualMOHHOTO UCUHCICHUS

5.1. Tpunuun depma B reOMETPUUYECKON ONTHKE

5.2. TlocraHoBKa mpocTeiiieii BApHannoOHHOM 3a1aun

5.3. VYpaBHeHus Diinepa — HEOOXOAUMOE YCIOBHE IKCTPEMyMa.

5.4. JloctaTouHO€ yCIOBHE IKCTpEMyMa JIJIsl TPOCTEHINEH BapUallMOHHOMN 33/1a4u
5.5. HMHTerpanbl UMIyNbca U SHEPTHH.




6. M3onepumerpuueckas 3amada.

6.1. WM3omepumeTrpuueckas 3ajava B TeOMETPUHU

6.2. TlocraHOBKa M30NIEPUMETPHUSCKON 3aaUl B BAPHALIMOHHOM UCYHCEHUU

6.3. IlpaBwmiio muHOXHTENeH Jlarpanxka i H30TMIEPUMETPUUYECKON 3a1auu

6.4. 3amaua o TsoKéNnoN omHOpoaHON HUTH. [Tonxonet [Manumest u npuHImn Toppudesiu.

7.  DYHKIHMOHAIbI, 3aBUCSAIINE OT CTAPIINUX MPOU3BOIHBIX

7.1. IlocraHOBKa 1 OCOOEHHOCTH 3a4a4u

7.2. Ypasuenue [lyaccona.

7.3.  Mertoapl pelieHus BapUallMOHHBIX 33J1a4 CO CTAPIIIMMHK ITPOU3BOIHBIMH

8.  @dyHKUMOHAIBI, 3aBUCSIINE OT BEKTOP-(PYHKINHA.

8.1. TlocranoBka M 0OCOOEHHOCTH 33/1a4 C BEKTOPHBIMHU (PYHKITUSIMH
8.2. Cucrema ypaBHeHul Diinepa — Jlarpanxka

8.3. IlpuHUHMI CTalMOHAPHOTO AEHCTBUSA

9.  3apmaua bonbia.

10. 1. OcobGeHHOCTH BapHallMOHHBIX 3a/1a4 C HE3aKPEIUIEHHON TpaHuLeit
11. VYcnoBus TpaHCBepCaIbHOCTU

12. EcrecTBeHHbIE KpaeBble YCIOBUS

10. DxcTpemalibHble TPUHIUITBI
10.1 Ponb 3kcTpeMalibHBIX IPUHIIMIIOB B €CTECTBO3HAHUU
10.2 BapuarimoHHbIe IPUHITMITEI B MEXaHUKE U (DU3UKE
10.3. BapuanioHHble IPUHIMUIBI B SKOHOMUKE U OUOJIOTHH.

5. O0pa3oBare/ibHbIe TEXHOJOIMH, B TOM YHCJe TEXHOJOIHH 3JIeKTPOHHOIO O0y4YeHHUS] W
AUCTAHIHMOHHBIEe o0o0pa3oBaTe/IbHbIe TEXHOJOIHH, HCHOJb3yeMble INPH OCYLIeCTBJICHHH
00pa30BaTeIbHOIO NMPoOLECcCa MO0 JUCHUIIHHE

Jlekuus — naer nmepBoe LEIOCTHOE IPEICTABICHHUE O JUCLMILUIMHE U OPUEHTUDPYET CTYICHTA B
CUCTEME M3y4YeHHUS NAHHOM AUCUMIUIMHBL. CTyAEHTHI 3HAKOMSATCSA C HA3HAYCHMEM M 3aJadaMu
Kypca, €ro pojbl0 U MECTOM B CHCT€ME€ Y4e€OHBIX AMCLUMIUIMH U B CUCTEME MOATOTOBKH B IIEJIOM.
Jaercs xkpatkuil 0030p Kypca, UCTOpUS Pa3BUTHS HAYKHU U MPAKTUKHU, TOCTHXKEHUS B 3TOH cdepe,
MMEHA M3BECTHBIX YYEHBIX, M3JIArar0TCs MEPCIEKTHBHBIE HampasieHUs HcciaenoBaHui. Ha ston
JEKIIMM BBICKA3bIBAIOTCS METOJMYECKHE M OpraHU3allMOHHBIE OCOOEHHOCTH pPa0OThI B PaMKax
JAHHOW JMCUUIUIMHBI, a TaKKe JaeTcs aHaliu3 pPEKOMEHJyeMOH y4eOHO-MEeTOINYEeCKOU
JIUTEPATYPHL.

AxkaneMuyecKasi JIEKIUS € JIEMEHTAMH JIEKIUH-0ecebl — II0CIIEJOBATEIILHOE H3JIOKEHHE
MaTepuaia, OCYIIECTBIIEMOE NMPEMMYLIECTBEHHO B BHUAE MOHOJOra IPENOJaBaTelsd. DJIEMEHTHI
JeKuuu-0ecepl 00eceunBalOT KOHTAKT IPENoiaBaTeisl C ayAUTOPUEN, YTO TO3BOJIET IPUBJIIEKATh
BHUMaHME CTYICHTOB K HanboJsiee BaXKHBIM TeMaM JUCLHUIINHbBI, aKTUBHO BOBJIEKATh UX B YUEOHBII
MPOLIECC, KOHTPOJIMPOBATh TEMIT M3JI0KEHUS Y4eOHOro MaTepuana B 3aBUCHMOCTH OT YPOBHS €ro
BOCIIPUATHUA.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB T10
3aKpEIUICHUIO MTOJIYYCHHBIX Ha JICKLUU 3HAHWM.

Koncynbrauum — BuJI Yy4eOHBIX 3aHATHH, SBISIOUIMIiCS OAHONM u3 (GOpM  KOHTPOIS
CaMOCTOSITEeNNbHOW ~ pa®oThl  cTyaeHToB. Ha  KOHCymbTamusx 1o mOpocb0e  CTYACHTOB
paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTHI IPU OCBOGHMM MarepHaia JUCLMILIUHBL,
IIPENOIaBaTeNIb OTBEYACT HA BOIPOCH CTYACHTOB, KOTOpPHIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHOM pabOTHI.



6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOIr0 TPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJb3YeMOro TPH OCYIIeCTBJIEHHH 00pa30BaTeJbHOr0 Mpolecca Mo
JUCHUILTHHE

- m3pareabckas cucteMma LaTex;

- Adobe Acrobat Reader;

- Wolfram Mathematica;

- GNU Octave;

- Maxima;

- https://www.wolframcloud.com/

7. IlepeyeHb cOBpeMeHHbIX TNPO(ecCHOHANBbHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYLIeCTBJEHUH 00pPa30BaTeJbLHOI0 Mpoiecca mno
AUCHHILINHE (PU HE00X0IMMOCTH)

ABTOMatH3upoBaHHas 6nbinoTedHo-uHpopmannonHas cucremMa «kbYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Y4yeOHOHl  JHUTepaTypbl, PecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpH HEO0XOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAas JIUTEepaTypa
1. Kimumos B.C., berukoBa T.I'., Yxanos A.}O. Koneunomepnas ontummusanus, Spociasis, 2008.
2. Kmumos B.C. OgHOMepHBIE BapHanioHHbIe 3a1a49u. SIpocnasis. 2011.

0) 1OMOJIHUTEIBbHASA JIUTEPATypa

JomonHnTeNbHAS TMTEpaTypa yKazaHa B KOHIE y4eOHBIX mocoowmit 1),2) . [lo mMeTogam onmrtuMuzanuu u
BapUAlIOHHOMY HCYHCJICHUIO HMMEETCS HECKOJIBKO COT MPEKPACHO HANMCAaHHBIX PYKOBOJCTB. ABTODHI
mocobwmii 1), 2) HaAEIOTCA, YTO HANFICAHHBIE UMH PYKOBOJICTBA JaAyT MOJE3HBIE OPHEHTUPHI B HEOOBATHOM
MHpE JITEPATYPBI.

B) pecypcbl cetu «MHTEepHeT» (MPH HEOOXO0AUMOCTH)
https://reference.wolfram.com/lanquage/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

- yueOHbIe ayTUTOPUHU JJISl IPOBECHUSI 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUN (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU JJISl IPOBECHHSI IPYIIIOBBIX U UHIMBUAYaAIBHBIX KOHCYIbTALIUH;

- KOMIIBIOTEPHBIE KJIACCHI JJIs IPOBEEHUS PAKTUUECKUX 3aHATHI.

ABTOD:

[Tpodeccop kadeapsr

MaTeMaTHYeCKOro aHaJIn3a, A.().-M.H. B. C. Kinumos
00IICHOCb, YHeHasi CMenetb noonucy H.0. ©amunusn


https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://reference.wolfram.com/language/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«MeTtoabl ONTHMHU3ALUN»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o AUCHMILIHHE

Bompocsl k 5k3ameny 1o Kypey « Mertoasl ontumusarmmy (U-ITK 3.2)

IIpenBaputenbHblie cBenenus. IlocranoBka 3agaun.
TeopewMs! cymectsoBanus. [Ipoeknus Touku Ha MHOKECTBO.
Jubdepenuupyembie PyHKIIUH MHOTHX TTEPEMEHHBIX.

VY ¢n0Bus TOKAIBHOIO MUHUMYMA.

IIpensaputensHoe 00CyXIeHUE NpaBuiia MHOXKUTeNeH Jlarpanika.
Jloka3arenbCcTBO NpaBUila MHOKUTENEH Jlarpanika.
YcnoBus peryspHOCTH.

3asaya Ha MUHUMAaKC (HEOOXOAUMBbIE YCIOBHUS).
Omnpenenenue M NpOCTEHIINE CBOWCTBA BHIMYKIIBIX (YHKLUH.
Kputepwnii BoimykinocT qudGepeHIpyeMbIx GyHKINH.
Beinykiast 1 koHMYecKast 000J104Ka MHOKECTBA.

VYcnoBrsS MUHUMYMa Ha BBITYKJIOM MHOYKECTBE.
XapaKkTepucTUKa MIPOEKIMK Ha BBIITYKIIOE MHOKECTBO. Y cioBue Cienrepa.
Huddepennnansupie BapuanTsl TeopeMbl Kyna — Takkepa.
Teopema Dapkaiiia.

DKCcTpeMalIbHbIE 33/1a4U C JIUHEHHBIMU OTPAaHUYEHUSIMHU.
MaxkcuMu3anusi BBITYKJION (yHKITHH.

[TocTanoBKa npocTeiie BapuallMOHHON 3a/1a4u.
BcniomoratenbHbIe IPEATIOKEHNUS.

VYpaBHenue Diinepa.

WHTerpan nMIysibca ¥ MHTETpajl JHEPTUH.

JlocTtaTouHble ycI0BHS a0COIIOTHOIO MUHUMYMA.
IlocTaHOBKa M30NIEPUMETPUUECKON 3aJaUH.

[IpaBuno MHOXKUTENEN I U30TIEPUMETPUYECKOM 3aJa4H.
ITpocreiiinas BapuanimoHHas 3aj1a4a /Uil BeKTOP-(QYHKIUIL.
@ yHKINOHAJBI, COEPIKAIIME CTAPLINE IIPOU3BOIHBIC.
VYpasaenue Oiinepa — IlIyaccona.

3anauda bonbna.

ITpuauun ®epma n 3akoH CHeumyca.

3anaua Jlonurans.

[Tpunnun Tpppuyeniu u 3a1a4a o Mporude HUTH.

[IpuHIHMI cTaMOHAPHOTO EHCTBHSL.

3amaum no kypcey (U-I1K_3.2)

Pemenne 3a1a4 1o Kypcy <<MeTOJIBI OINITUMHU3AIINU U BaApUAalTUOHHOC UCUHUCIICHUE) UTPACT
BAKHENIIYIO POJIb IIPU OLICHKE 3HAHWM CTYIEHTOB. [Ipu ycnenHom ux pemesun CTyIEHT MOXKET
YIY4YIIATh CBOM pe3ynbTar. [IpuBeay HECKOIBKO 3a71a4 TAaKOro pojia

1.

PaSHeJ'H/ITI) qHCII0 8 Ha JAB€ 4aCTH Tak, YTOOBI MMPOU3BCACHUC NX MMPOU3BECACHHA HA Pa3HOCTDb

OBLIO MaKCHMAJIbHO.



2. Haiitu npsMOyrobHBIi TPEyroJbHUK HAUOOIBILIEH MIIO0IIAI1, €CJIU CyMMa JUIUH €T
KaTeTOB PaBHA 3aJaHHOMY YHUCIY.

3. Bnucats B Kpyr npsMOYTroJIBHUK MaKCUMaJIbHOM IIJIOIIAIN

4. Bnucats B Kpyr TpeyroibHUK MaKCUMaJIbHOM TTOMIAIH.

S. Cpenu TpeyroibHUKOB (PUKCHPOBAHHOTO MEPUMETPA HAWTH TPEYTOIbHUK MAaKCUMAIbHON
TUIOLIA/IH.

6. Cpenu Bcex TeTpa’IpoB ¢ JaHHBIM OCHOBAHMEM M BBICOTOM HAUTH TETpad/Ap ¢ HAUMEHbIIEH
OOKOBOI TOBEPXHOCTHIO

7. Cpenu cerMeHTOB LIApOB , UMEIOIIUX 33JaHHYIO IJIOHIa (b OOKOBON MOBEPXHOCTH, HANTH
CErMeHT HaubobIero o0bEMa.

8. Briucarb B e AMHUYHBIH [Iap KOHYC HAaHOOJBIIEro 00bEMa.

9. JlaHbl Yroa ¥ TOUKa BHYTPH HEro. Yepes3 3Ty TOUKY MPOBECTH OTPE30K, UMEIOIIHNI KOHIIBI Ha
CTOpOHAX yTIJia, TaK, YTOOBI MOJYYECHHBIH TPEYTrOJbHUK MMET HAMMEHBIIYIO TUIOIIAIb.

10.  HaiiTu paccTossHHE OT TOYKH JI0 AJUIMIICa (3a1a4a ATIOJITIOHMS ).

11. Pemuts 3a1auy AnossioHus Juist napaOoJibl.

12. Ha mmockoctu nanbl Tpu Touku: P, Q u R. Haiitu Takyro Touky A, 4T0OBI CymMMa KBaJIpaTOB
paccrosiauii oT A 110 P, Q, R 6b11a MUHUMATTBHOIA.

13. HopmanHckoe OkHO uMeeT popMy MPSIMOYTOJIbHHKA, 3aBEPIIEHHOTO MONIYKpyroM. Jlan

nepumetp Gurypsl. KaxoBsl 10MKHBI OBITE €€ pa3Mepsl, 4TO0BI OKHO MPOIYCKAIO HanOOJIbIIee
KOJIMYECTBO CBETa?

14.  Yepes gannyro Touky P BHyTpH Kpyra npoBeCTH J1BE€ B3aUMHO NEPICHIUKYIISIPHBIE XOPIbI
ACu BD Tak, 4ToOBblI I10111a/1b YETHIPEXYTOJIbHUKA ObLT1a HAMMEHBIIIEH.

15. JlaH BBITYKJIBIA 4eThIPEXYTOIbHUK. HaliTh Takyro TOUKY, 4TOOBI CyMMa pacCTOSHUI OT Heé
710 BEPIIMH YEeThIPEXYTOJIbHUKA Obll1a HAUMEHbILEH.

16.  3abopom [uHHBI | HY)KHO OTOPOJHTH € TPEX CTOPOH YYACTOK IUISHKA MPSMOYTOIBHON
¢dopmbl. KakoBa HanOosbIIast IUIOIAAb 3TOIO y4acTKa.

17. B Bepmmue A Ky0a c peOpoM €IMHUYHON JUIMHBI CUIUT MaJleHbKUi nmayk. Kak emy mo
IOBEPXHOCTH KyOa nepedparhcs B BeplinHy B, Hanbosee ynanéHnyro ot A, KpaT4ailliuM DyTEM.
18.  Ha moBepxHoCTH cepbl GUKCHPOBAHHOTO paanyca BEIOPATh MATh TOUYEK, TaK, YTOOBI 00BEM
UX BBIIYKJION 000104KH OB MAKCUMaJIbHBIM.

19. Kako# u3 n-yrojbHHMKOB, BIMCAHHBIX B IaHHBIN MOJIYKPYT TaK, YTO OJHA U3 CTOPOH

COBIAJAET C TUAMETPOM, UMEET HauOOJIBIIYIO TUIOIIA/Ib.
20.  Ha cropone BC tpeyronsauka ABC HaliTH TOUKY, CyMMa pacCTOSIHUH 110 IBYX IPYTUX
CTOPOH — HAMMEHBIIAs.

HpaBI/ma BBICTABJICHHSA OILICHKH HAa OK3aMCHC

B »k3ameHanMOHHBIA OWJIET BKIIOYAIOTCS JIBa TEOPETHUYECKHMX BOIpoca M OjHa 3adada. Ha
MOATOTOBKY K OTBETY J1a€TCA HE MEHEE yaca.

[Io wuroram »sK3aMeHa BBICTABISETCS OJIHA U3 OLEHOK: «OTJINYHOY, «XOpOLIOY,
«YJOBJIETBOPUTEIILHO» UJIN «HEYIOBIETBOPUTEILHOY.

Onenka «OTIMYHOY» BBICTABIISETCS CTYIEHTY, KOTOPBIA J€MOHCTPHPYET TIyOOKOEe M IOJIHOE
BJIQJICHUE COJIep’KaHWeM MaTepuasa, OCYIIECTBISET MEKIIPEIMETHbIE CBSI3U U YCIEHIHO pellaeT
npeUIoKEHHY0 3anady. CTyneHT Oa€r pa3BEPHYTHIE, MOJHBIE M UYETKHE OTBETHI HAa BOIPOCHI
Owiera M JOIOJIHUTEIbHBIE BOIPOCH], COOMIOAET JIOTMYECKYIO IIOCIEeI0BAaTEIbHOCTh IPHU
M3JI0)KEHUU MaTepuana. ' paMOTHO MCIIONb3YET TEPMUHOJIOTHIO TEOPUH SKCTPEMAJIbHBIX 3ajad.

Onenka «XOpOIIO» BBICTABISIETCA CTYAEHTY, OTBET KOTOPOTO Ha 3K3aMEHE B IIEJIOM
COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPHUSIM, HO OTIMYAETCS MEHbIIEH OOCTOSATENBHOCTHIO,
00OCHOBAHHOCTBIO U TMOJHOTOM. B oTBeTe W pemieHuu 3a7adydl UMEIOT MECTO OTIENbHbIE



HETOYHOCTH, KOTOpPBbIE HCHPABISAIOTCA CaMHM CTYJEHTOM IIOCJI€ YTOYHSIIOIIMX BOIIPOCOB
JK3aMeHaTopa.

OneHka « Y10BIETBOPUTEIIBHO» BBICTABJISETCS CTYAEHTY, AAIOIIET0 HEJIOCTATOYHO IOJIHBIE U
II0CJIEI0BATENIbHBIE OTBETHI Ha BOIPOCHI AK3MEHAIIMOHHOIO OMJIeTa U JONOJHUTEIbHbBIE BOIIPOCHI,
HO IIPH 3TOM JIEMOHCTPUPYET YMEHME BBIACITH CYLIECTBEHHbIE M HECYILIECTBEHHBIE IIPU3HAKU U
YCTAHOBUThH NPUUYMHHO-CIICACTBEHHbIE CBA3M. B OTBeTe pomyckaroTcs OMMOKU B ONPENETICHUU U
PacKpbITUM HEKOTOPBIX OCHOBHBIX IIOHATHUH, KOTOpbIE CTYIEHT 3aTPYIHSETCS MCIPaBUTh
CaMOCTOSITENIBHO. B cilydae HESICHOCTM CUTyallUH C OLIGHKOW CIIeAyeT IPEMJIOKUTh CTYACHTY
JIOTIOJIHUTEIIbHYIO  3a7ady. B cioydae ycHEeIIHOCTH €€ pelIeHHs CTYACHT 3acily’KMBAaeT
YZIOBJIETBOPUTEIBHOM OLCHKH.

Ounenka  «HeynoBineTBOpUTENbHO»  BBICTABISIETCS  CTYAEHTY, JE€MOHCTPUPYIOLIEMY
pa3po3HEHHbIE , OECCUCTEMHbIE 3HaHUS; OECIOPSIJOYCHHO M HEYBEpeH HO W3JIaraeT Marepual, He
yMEET BBIJCIATh ITIaBHOE U BTOPOCTEIIEHHOE, HE YMEET COCIUHATh TEOPETUUYECKHUE ITOJIOKEHUS C
IIPAKTUKOM, HE CIPABIIAETCSA ¢ IPOCTBIMU 3aadyaMM; JAET HENOJHBbIE OTBETHI . JlOMOIHUTENbHbBIE
BOIIPOCHI U 337]a4l HE MPUBOAIT K KOPPEKIMH OTBETOB CTY/IEHTA.

Onenka «HeynoBieTBOPUTEIBHO» BBICTABISIETCS TAK)KE CTYIEHTY, KOTOPBIM B3s1 OWJIET, HO
OTBEYaTh OTKA3aJICH.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MeTtoabl ONTHMHU3ALMN

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VY4eOHblif [J1aH M0 AUCHUIUIMHE «MeToAbl ONTUMHU3ALUY U BAPUALIMOHHOTO HCYUCIICHUS
JOCTaTO4YHO cBoeoOpaseH. COOTHOIIEHHE JEKIMA U MPAKTHUECKUX 3aHATHH HECTaHJapTHO: 2 K
3. Jlns ycIenHoro yCBO€HHUS JUCLIUILIMHBI ITPEICTABIISIETCS BAXKHBIM COUETAaHUE TEOPETUUECKUX
MO3HAHUH U PELICHHs JJOCTATOYHO OOJIBIIOro KoIuyecTBa 3aaad. [IpuMeps! perenus 3aaa4y
pa30uparoTcs Ha JEKIMIX U MPAKTUYECKUX 3aHATHSAX. TeopeTuueckuil MaTepuall ¢ JOCTaTOYHOU
MOJTHOTOW M3JI0KEH B IBYX y4eOHO-METOJMYECKUX MTOCOOUSIX aBTOpA, OTHO U3 KOTOPBIX
HaIKMCaHO COBMECTHO C JIoLIEHTaMH Kadeapbl MaTeMaTuieckoro ananusa berakosoit T.I'. u
VYxanoseiM A.FO. Marepuain /i NpakTHYECKUX 3aHATUN Opajicsi B OCHOBHOM M3 BBIITYCKHOMN
kBanu(ukannoHHoi paboTsl cryaenta Ozepen A.O. (pyxoBoautens Kiumos B.C.).

B ero paboTe npuBOsATCS B 1OCTATOYHO KPATKOW (OpPME CBEACHUS TEOPETUIECKOTO
XapakTepa, 3aTeM M3JIaratoTcs MOJIHbIE PeLICHHs SKCTpEeMalIbHBIX 3a/1a4. CyleCTBEHHOE MECTO
B BKP 3annmaer Habop 3a1a4 /U1l caMOCTOSATENIHLHOTO penieHus. YacTp 3a/1a4 perranach B
ayauTOpHH, OOJIbIIAs YaCTh MpeJIaraiach B Ka4eCTBe JOMANIHUX 3afanuil. Kaxaslil cTyaeHT
IPY TOM I0JTy4yall MHAUBUAYalIbHOE 3a7aHue. CTy/I€HThl Yepe3 HEKOTOPOe BpeMs IPUHOCUIIN
BBINOJIHEHHBIE 3a/1aHUS, HHOT/1a BO3HUKAJIU OIpeieEéHHbIe TpYAHOCTH. COOTBETCTBYIOIINE
BOTIPOCHI 00CYKAAIHNCH MO0 B ayTUTOPUH , THOO HA KOHCYJIbTAIMAX, HOCUBIINX. KaK MPaBUIIO ,
MHAUBUAYaJIbHBIN XapakTep. BaxHo 3ametuts, uto O3epent A.O. He orpaHuyuUIICs
KJIACCHYECKHMHU METO/IaMU PEIICHUS SKCTPEMaIbHBIX 3aj1a4d, HO B CBOCH paboTe MPUBEIT METOIBI
peLICHHUS C TIOMOIIBIO CIeHAaNbHOI porpaMmbl — Mapl.

B koHIIe cenbMOro cemMecTpa CTyICHTHI CAA0T HK3aMEH. DK3aMEH Yallle BCEro MpOBOJIUTCA B
yCTHOH (hopMe MO IK3aMEeHAMOHHBIM OunietaM. MHOT1a TPUXOIUTCS MPUHUMATh DK3aMEH B
nucbMeHHoM Gopme (YBBI, 3/1eCh cKa3biBatoTcs nocieactsus COVID — 19).

[To maHHOW TUCHUTIIIMHE €CTh JBA y4eOHO-METOIUYECKUX TTocoOus nmpenoaasareneit SApl'Y c
COOTBECTCTBYIOIIMMU PCKOMCHAAIHUAMU 110 U3YUCHUTIO pa3aCJIOB JUCHUIIIIMHEBIL. HOBTOMy JaHHOC
MPUJIOKEHUE JOCTATOYHO KPATKO.



