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Y4eOHO-MeTOAMYECKHE YKA3aHMS M PEKOMEHJANUM K H3YYEHHID TeM
JIEKIIMOHHBIX U MPAKTHYECKHUX 3aHATHIA, CAMOCTOATEILHOI padoTe CTYyIeHTOB

Jlexknuu

Ne Tema nexuun Konnue
n/m CTBO
YacoB

1 [loHsiTHE JOKATBHOTO W TJIOOATBHOTO SKCTPEMYMOB. YCJIOBHUS IKCTpEeMyMa
GbyHKIMH. DKCTpeMyMbl (DYHKIIMM OZHOM M JBYX NEepeMEeHHBIX. OTHOCHUTEIbHBIN
IKCTpEMYM. AHAIMTUYECKUE METOABI PELIEHUS 3ajad MOMCKa 3KCTpeMyma. Mecto
U pOJIb METOJOB ONTHMM3ALMU B PEIICHWH 3a/a4 MOBBIMICHUS 3(PPEeKTUBHOCTH
YIPaBICHUS TEXHUYECKUMU 00BEKTaMU, TEXHOJIOTMYECKUMU U OpraHU3alMiOHHBIMU
nporeccamu. Mcropusi aucuurumanel. [locraHoBka M KiaccupuKanus 3amad
ONITUMU3ALIMM TI0 BHUJY KpUTEpUS U OrpaHWYEHHH. 3aJaud ONTUMAaJIbHOTO
YIPaBIEHUS 1 MAaTEMaTUYECKOIO ITPOrpaMMUPOBAHMSL.

2 UncneHHbIe  METOABI  pEUICHHWS  3aJad  OJHOMEpPHOW  Oe3yCIIOBHOM
ONTUMU3AMK.  METO/bl, OCHOBAaHHBIE HAa  COKpAIIlEHUH  MHTEPBAJIOB
HEOIPEAEIEHHOCTU: METOJ| JIEJIEHUs IOIMO0JaM, METOJ] 30J0TOI0 CEYEHHs, METO]
JTMXOTOMUH, METOJT napaboInyecKoi anmnpoKCUMAIlUH, METO/T
HproTrona. Meroapl TOYEUHOTO OLIGHUBAHMS (JOKAJIM3AMHU JKCTPEMYyMA):
KBaJpaTH4HOM ammpokcuMmaruu [laysmma. Metoasl OJHOMEPHOTO IMOHMCKa C
WCIIOJIb30BaHUEM MPOM3BOAHBIX: MeToJ HpioToHa (kacatenbHbix), HproToHa-
Padcona.

Perienre 0HOMEPHBIX 3a7a4 ONTHMHU3AIMK C TOMOINBIO HaacTpoiiku Excel
«[Touck peueHus».

3 besycnoBHass ontumuzauus. I[Ilpumep 3amauym MHOrOMEpPHOM ONTHUMHU3ALMU.
AHanus JKCTpEMaJIbHBIX CBOICTB 3a/1a4 MHOT'OMEpPHOMN
0e3yCcIoBHOU ontumm3armu.  Kiaccudukanus METOJIOB 0e3yCII0BHOM
MHOroMepHO# ontumuzanuu. Ilpumep 3agaum MHOromepHoul ontumuzanuu. 1)
Metoapl TpsIMOTO TOMCKa (HYJEBOTO IMOpsi/IKa): MOKOOPAWHATHOIO CITycKa WU
noabeMa, Meronl Xyka-J[xusca, meton Hennepa — Muja, CUMIUIEKCHBIM METOI.
2)MeTo/1bl TEPBOTO MOPSIIKA - TPAUEHTHBIE METOJbI 0€3YCIIOBHOW ONTHMU3AIINK:
IPaJMeHTHOrO CIycKa, Hauckopeifmero cnycka (Komm), MeTon mokoopAUHATHOTO
cnycka uinu ["aycca-3eitaens. 3)MeTobl BToporo nopsiaka: Metoq HeroToHa, Meton
Hrrotona-Padcona.

10

JlabopaTopHbie padoThI

Ne Tema nabopatopHoii paboThI Komnue
n/n CTBO 4acoB

1 Mertoab! perieHus 3a/1a4 0JHOMEPHOM 0e3yCI0BHON ONTUMHU3ALUU 4

2 MerTob! perieHus 3a/1a4 MHOTOMEPHOH 0€3ycI0BHOM ONTUMU3aIUH 4

IIpakTuyeckue 3aHATHSA

No Tema npakTUYECKOTO 3aHATHUS Komnnue
/T CTBO 4acOB

1 YcnoBus skcTpeMyMma QyHKIMUA. DKCTPeMyMbl (PYHKIIMH OJHOM U IBYX 5
nepeMeHHbIX. Haxoxienue neneBoit GyHKIMH.

1 UncneHHble METOJBI pEIICHUS 3adad OJHOMEpPHOW 0e3ycIoBHOMH
ONTUMM3alMU. MeETOobl, OCHOBAaHHBIE Ha COKpAllEHWM HHTEPBAJIOB
HEOIPEEIEHHOCTH: METOJ JAEJEHUs IOIN0JaM, METOJ 30JIOTOrO CEYECHUS, 4
METOJl JUXOTOMHH, METOJ MapaboIMUecKoll ammpoOKCHUMAIUU, METOJ
HreroTona.




2 UucneHnHple METOABI pEIICHHS 3a7ad  OJHOMEPHOW 0e3yCIOBHOM
onTUMU3AIMKA. MeTObI TOYEUHOTO OIICHUBAHUS (JTOKATU3AIUHA SKCTPEMyMa):
KBaJpaTU4HOM anmnpokcumanuu [laysmma. MeTtoabpl OTHOMEPHOrO MOMCKA C 4
WCIIOJIb30BaHUEM TIPOM3BOIHBIX: MeToa HbioToHa (kacarenbHbIX), HproTOHA-
Padcona.

3 besycnoBnas ontuMusanusd. [Ipumep 3agaun MHOrOMEPHON ONTHUMH3ALUH.
Ananus JKCTPEMaIbHBIX CBONCTB 3a71a4 MHOTI'OMEpPHOM
O0e3ycnoBHOW  ontuMusanuu. Krnaccudukamus — MeTomoB  0e3yCIOBHOMN
MHOIOMEpHOH ontumu3auuu. I[Ipumep 3agaun MHOTOMEPHOW ONTHMM3ALUU. 4
MeToapl IpsIMOro MOMCKa (HYJIEBOIO MOPSAJKA): IOKOOPIMHATHOIO CITycKa WU
noabeMa, Meron Xyka-/[xuBca, meron Hennepa — Mwupga, CUMILIEKCHBIN
METOJ.

4 besycnoBHas ONTUMU3ALIUSL. Meroasl  mepBoro ropsiKa -
IpaJiMEHTHBIE METOABl 0e3yCIOBHOW ONTHUMH3ALMU: TPAJIUCHTHOTO CIYCKa,
Hauckopeimero cnycka (Komm), MeToa NOKOOPAMHATHOIO CITyCKa WIIH
lNaycca-3eigens.

5 besycnoBHas ontumuzauua. Meroasl BToporo nopsjaka: meroa HeroToHa,
Meroa Herorona-Padcona.

Hroro 20

CpeacTBa KOHTPOJISI Ka4ecTBa 00y4eHHs

TemaTnka HHAUBUAYAJBHBIX 3a1aHUI
Ilpumepnvie eapuanmuol

1. Huousudyanvuoe 3a0anue no meme
«AHanumuueckue Memoosl peueHust 3a0ay NOUCKA IKCMPEMYMar».
IpumepHuiii sapuanm

1. OnpenenuTh HaWOONBIIYIO IUIOMIAAb TNPSAMOYTOJBHUKA, BIMCAHHOTO B Kpyr paamyca 10.
CocraBuThb 11€7€BYI0 (DYHKIHNIO. PermmTh TaHHyI0 33124y Ha ONTHMYM aHATUTHYECKHM METOJIOM.

2. U3rotoBuTh M3 KycTKa KaproHa pasmepa 30x14 cM? KOpoOKy 63 KpBIUIKH HaHGOMbIICH
BMECTHMOCTH. M3roTOBHTH W3 KycTKa KaprToHa pasmepa 30x14 cm? KOpoOKYy 63 KpBILIKH
HanOOoIbIIel BMECTHMOCTH.

2. Hnousuoyanvroe 3adanue no meme «Memoosi peuieHus 3a0a4 00HOMEPHOU 6e3YCl108HO
ONMUMUZAYUUY.
Ipumepnuiii sapuanm

1. Ompenenuts HauOOJBLIYIO IJIOWIAAb NMPSMOYIOJbHUKA, BIMCAHHOIO B Kpyr paauyca 10.
CocraButh 1eneByto (yHKIU0. PemmThs naHHy0 3a7ady Ha ONTHMYM METOJAMH JTUXOTOMUH,
TIOJIOBUHHOTO  JIETICHHs, 30JI0TOTO cedeHusi. CpaBHUTh OTBET C OTBETOM, MOJYYCHHBIM
AHATUTHYECKUM METOJIOM.

2. OmnpenenuTh IITyOMHY OTKPBITOTO OacceiiHa ¢ KBaJpaTHBIM JHOM, HMEIOLIEr0 00beM, PaBHBbIM
864 Tak, 4TOOBI Ha OOJIMIIOBKY €ro CTEH M IoJja IMOIUIO0 HauMEHbIee KOJIWYECTBO MaTepuaa.
Penmmte paHHyl0 3ajady Ha ONTUMYM METOAAaMHU KBajpaTHUHOW ammpokcumaruu [laysmia,
metonoM HeroToHa.

3. Unousuodyanvroe 3a0anue no meme «Memooul peutenust 3a0ay MHO2OMEPHOU Oe3VCI08HOU
ONMUMUAYUL.

MunumusupoBath HeneByro (yHkiumio f (X)=7x2 +2x,X, +5%5 +x, —10X, MeTogamMu HyJIEBOIO,

IIEPBOTO U BTOPOTO MOPAAKOB ¢ TounocThio € =0,1




TemaTuka 3a1aHuil JJa00OPATOPHBIX PadoT
Llenv pabom: 3HAKOMCTBO C ONTHMH3AIMOHHBIMU 33Ja4aMU, M3yUEHUE Pa3IUYHBIX METOJIOB
OJIHOMEPHOM W MHOTOMEPHOW ONTHUMHU3AIMU M CPaBHCHHE Y(PPEKTUBHOCTH WX MPUMEHCHHS IS
KOHKPETHBIX IEICBBIX (PYHKIUH, MPUOOPETCHHE HABBIKOB MCIOJB30BAHUS CICIIMAIBHBIX CPEICTB
MS Excel mist perieHust 1 aHaau3a 3a1ad.

Ilpumepnuie eapuanmel 1ad0pamopHvix padom

1. Jlabopamopuwvie pabomol no meme «Memoowvi peutenus 3a0ay 0OHOMEPHOU
0e3yC106HOU ONMUMUAYUULY.

3adanue: chopmynupoBaTh 3aady MAaTEMaTHYECKH M HAWTH 3KCTPEMyM IeleBoi (GyHKIHUU C
touHocTeio € = 00,0001 wMeromamMu JelICHMS IIONOJIAM, 30J0TOI0 CEUCHUS, JIHUXOTOMUH,
napabonnyeckoi annpokcuManu. OueHuTh 3 (HEeKTUBHOCTH METOJIOB 110 KOJIMUYECTBY HTEPALIUH.

Ipumepnwiii sapuanm

TpeOyercst U3rOTOBUTH SANIMK (0€3 KPBIIIKK), IIOBEPXHOCTh KOTOpOro Obiia Obl paBHa S =216,
pUYeM CTOPOHBI OCHOBaHHS OTHOCHIHMCH Obl Kak | : 8. KakoBo Hambomblee 3HaueHHE 00beMa
auKka? PemmThs JaHHyr0 3a7ady Ha ONTUMYM METOAAMHU JUXOTOMHUH, TOJIOBUHHOTO JIETICHHS,
30J10TOrO ceueHus. [IpoBepuTh aHATUTHYECKUM METOIOM. PerieHust opopMHUTDH B BUAE TaOIHIIBI.

3adanue: chopmynupoBaTh 3a7adyy MaTeMaTHYECKH M HAaWTH SKCTPEMyM LieJeBoi (QyHKIUU C
touHocThio € = 0,0001 meronamu HproToHa, kBagpatnuHoi annpokcumauuu Ilaysmna. OueHuts
3¢ (HEeKTUBHOCTH METOJIOB 11O KOJIUYECTBY UTEPALIUH.

Ipumepnwiii sapuanm

TpeOyercs HM3rOTOBUTH UUIMHAPHUYECKYIO KOpOOKYy (0e3 KpBIIKH) C 3aJaHHBIM O0BEMOM
V =277 . OnpenenuTth BBICOTY KOpPOOKH TakK, YTOOBI Ha €€ M3rOTOBJICHUE TIONLIO HAUMEHbIIEE
KOJIMYECTBO MaTepuana. Pemenus opopMuTh B BUI€ TaOIUIIBL.

3. Jlabopamopnvie pabomul no meme «Memoovl peutenuss 3a0ay MHO2OMEPHOU
0e3yCc06HOU ONMUMUSAYUUY.
3a0anue: MUHUMH3HPOBATH LEJNEBYIO (DYHKIMIO METOJaMH HYJIEBOTO, IEPBOTO, BTOPOTO
nopsAaKkoB ¢ TOUHOCThIO € = 0,0001. OueHuTh 3pPEKTUBHOCTH METOAOB IO KOJIUYECTBY UTEPALIH.
IIpumepnwiii 6apuanm
MunnMu3upoBath nenesyo Gpyakimio f (X) = 7x2 +2X,X, +5X2 + X, —10X, MeTojamu HyyeBoro,

IEpBOro U BTOPOTO IMOPAAKOB.

Bonpocsl k 3auery

1 [TonsiTve JOKAJIBHOTO W TJI00ATBLHOTO JKCTPEMYMOB. YCJIOBHS SKCTpeMyMa (YHKIIUH.
OKcTpeMyMbl (GYHKIMH OJHOM W JABYX MNepeMEeHHBIX. OTHOCHTENBHBI H3KCTPEMYM.
AHaTMTUYECKHE METOIBI PEIICHUS 3a/1a4 TIOMCKA IKCTpEMyMa.

2 MecTto ¥ ponb METOJOB ONTUMHU3ALMM B PEIICHUHU 3a/ad MOBBIMIEHUS 3()()EeKTUBHOCTH
yIOpaBiICHUS] TEXHUYECKUMU OOBEKTaMH, TEXHOJOTMYECKUMH U OpraHU3alluOHHBIMU
npoueccamu. Vcropust aucuuninunsl. CoaepxaTenbHble U (OpMaIn30BaHHbIE TOCTAHOBKU
3aJa4 ONTUMM3AIMK (IPUMEPHI).

3 Kpurepun ontumansHocTu. LleneBas gyHkius u orpanundenus. Knaccuduxaunus 3anau
ONTUMHU3AIMM TO BHIY IeneBod (QYHKUMH U orpaHuueHusM. IlocraHoBka u
KJaccu(uKanus 3a1a4 ONTUMU3ALUH 110 BUYy KPUTEPHsI U OTPaHUYEHUI.

4 3aI[an/I ONTUMAJIBHOI'O YHPABJICHUA U MATEMATHUYCCKOI'O HNPOTrpaMMUPOBAHUA. IlonsaTue
MaTeMaTH4eCKON MOOCIIH.
5 Mertoasl peUiCHusA 3ada4 OJIHOMGpHOfI 663y0J’IOBHOI>i OIITHUMU3AIINH. AHanmuTH4YeCcKuit

C1oco0, YMCIeHHBIH crtoco0. MUHUMaKCHas CTpaTerys Moucka.

6 Meroapl pemieHusi 3a7ad OJHOMEPHOH O€3yCIIOBHOW ONTHMH3AIMUA: METOJ JEJCHUS
nonosiaM. CpaBHUTENIBHBIN aHAN3 HHTEPBAJIBHBIX METOOB.




7 Metoapl pemieHus 3ama4 OJHOMEPHOW O€3yCIOBHOM ONTHMM3AIMU: METOJ 30JI0TOTO
ceyeHusi. CpaBHUTENbHBIN aHAIN3 UHTEPBATBHBIX METOOB.

8 Metoapl pemnieHust 3aa4 OJHOMEPHOW OE3yCIIOBHOW ONTUMM3AIIMU: METOJ JTUXOTOMHH.
CpaBHUTENIBHBIN aHATU3 UHTEPBAJIBLHBIX METOOB.
9 MeToapl TOYEYHOTO OLICHUBAHUS: KBaJApaTuuHO anmpokcumanuu. (ITaysmna)

10 | Meroxasl OJHOMEPHOTO MOKCKA C MCIIOJIb30BaHHEM POU3BOIHBIX: HbI0TOHA.

11 | AHanu3 HKCTpEMaJbHBIX CBOMCTB 3a7ad MHOI'OMEPHON O€3yCIOBHOW ONTHUMM3ALMHU.
Knaccudukanus mMeToqoB 0e3yclOBHOM MHOTOMEPHOUN ONTUMU3AIINH.

12 | Meronapl mpsAMOTO MOUCKA (HYJIEBOTO MOPSAKA): TOKOOPAMHATHOTO CITyCKa WM MOABEMA,
meton Xyka-/kuBca (Metonm mpoOHBIX mmaroB). CHMIUIEKCHBIH METOA W METOJ
Hennepa — Mupa. [IpenmyiecTBa u HEJOCTATKHU.

13 | Metonpl mpsMoro mnoucka (HyJeBOro mopsaka): mMeron Xyka-/[kuBca (MeTos MpoOHBIX
nraroB). [IpenmyIiecTBa u HEAOCTATKHU.

14 | Meronpl TpsIMOTO MOWCKA (HYJIEBOTO MOPSAKA):CUMIUIEKCHBIN MeTon. [IpeumyinectBa u
HEJOCTaTKHU.

15 | Meronpl  mpsMoro moucka (HyJdeBoro mopsnaka): wMerox Hemmepa—  Muna.
[Ipeumy1iecTBa U HEAOCTATKHU.

16 | 3agaum MHOTOMEpHOW OE3yCIOBHOW  ONTUMH3AIMHA. METOAbl MEepBOr0 MOpSIKa:
IPaJMEeHTHOTO CITyCKa.

17 | Metonsl mepBoro nopsiaka - Hauckopemuiero crnycka (Kormm).

18 | MeTobI IepBOTO MOPSIIKA - METO]T TOKOOPIMHATHOTO CITycka miu [ 'aycca-3eitens.

19 CpaBHUTENBHBIN aHAU3 METOJNOB O€3yCIOBHOM ONTHMHU3ALMU TEPBOrO MOPSAIKA.
[Tpeumy1iecTBa U HEAOCTATKHU.

20 Mertoapl BTOporo nopsijaka: meron Herotona, Mmeron HeroroHa-Padcona. CpaBHUTETBHBII
aHaJIM3 METONOB Oe3yClIOBHOM omnTumu3anuu. [IpeumyinecTBa U HEJOCTATKH.

BapuanT 3a4eTHOro0 OMJIETA

1. Yro Takoe ontuMu3aius’?

2. Co3iaTth MaTEMAaTHYECKYIO MOJIENb — 3TO ... ... BcraBuTh mipornyieHHbIe CII0BA.

3. 3anucaTh 1J1aH MOCTAHOBKH M PEUICHUS 3a/1a4i ONTHMHU3AIINH.

4. Jlath ompeneicHHe IETCPMUHUPOBAHHBIX, CTOXACTHUYECKUX, KOMOWHHUPOBAHHBIX METOJOB. llepednciuTh
METO/]Ibl OJTHOMEPHON ¥ MHOTOMEPHON ONTHMHU3ALINH.

5. [lepeuncnuth mpsiMble METOIBI OTHOMEPHOI onTuMHU3auu. Ha3BaTh X mperMyIecTBa U HeIOCTaTKH.

6. B yem 3akmrogaercs MeTOl KBaApaTUYHOW anmpoKCUMAIlin?

7. Ha3Bath MeTOAbBI, B KOTOPBHIX MPUMEHSIETCA IBIKEHUE TI0 TPATUEHTy WM aHTUTPagueHTy. [ 1e HaxoguTcs
HCKOMOE perieHne?



