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Pabouast mporpamMma cocrapiieHa ¢ yueToM TpeOOBaHMIA:

e OenepanbHbIi rOCy1apCTBEHHBI 00pa30BaTENbHbIM CTAaHAAPT BBHICIIErO0 0Opa30BaHUS IO
cnenranbHoctd  27.04.01 Cranpaptuzaisi W METPOJIOTHS, YTBEPXKICHHBI  MPUKA30M
MunuctepcTBa Hayku U Bbiciiero oopaszoBanus Poccuiickoit ®@enepaunn ot 11.08.2020 r. Ne 943;

e[lopsinka oOpraHu3alMd W OCYIIECTBJICHUS 00pa3oBATENbHON AEATENBHOCTH IO
o0Opa3oBaTeNpHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHuss — TMporpamMmam OakajaBpuara,
[IporpaMMaM CIEHUaJIMTEeTa U [porpaMmaM MAarucTparypbl, YTBEP>KIEHHOTO IPUKA30M
MuHuctepcTBa Hayku u Bbiciiero oopazoanus PO ot 06.04.2021 r., Ne 245;

e MeToquueckie pPEKOMEHJAIUMU [0 OpraHu3aly 00pa3oBaTeNIbHOTO Ipolecca IS
o0y4eHHUs UHBAJUAOB U JIUIl C OFPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI B 00pa30BaTEIbHBIX

OpraHM3aLUsIX BBICIIEr0 0Opa30BaHUs, B TOM YHCIJIE OCHALIEHHOCTH 00pa30BaTeIbHOrO Mpoliecca,
ot 08.04.2014, Ne AK-44/058H;

[IpenomaBarenu, MOArOTOBUBIIKE PAO0UYIO MPOTPAMMY:

KaH/JI. BET. HayK, JIOLICHT C.C. boparorosa
KaHJ. BET. HayK E.B. bensiackas

Pabouas mporpamMma paccMOTpeHa Ha 3aceIaHnu Kadeapsl KauecTBa 1 Oe3onacHocTH npoaykuuu AITK
(mpotokoi Ne 13 ot 28.06.2023 r.).

3aBenyrommii kageapou C.C. bopawrosa

PaGouas nmporpamMmma peKOMEHI0BaHa K UCIOJIb30BAHUIO B YUEOHOM IPOIIECCE METOAUYCCKON KOMHUCCHUEH
bakynpTeTa BeTepuHapHOU MeTuIHbI (1TpoTokos Ne 13 ot 28.06.2023).

IIpeacenaresb MeTOANYECKOH KOMHCCHH JL.IO. HecrepoBa

PykoBoauTenb 0CHOBHOM NMPo(ecCHOHANBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI C.C. bopawrosa




1. lIpeamer. Lleau u 3agaun TUCHUILINHBI, €€ MECTO B CTPYKTYpe 00pa30BaTe/ILHOM
NMPOrpamMmabl

IIpenMeToM IMCHUIUIMHBI SIBISIFOTCS OCHOBHBIE METOIBI MAaTEMAaTHYECKOTO MOJCIMPOBAHMS,
HE0OXOMMBIE JIsl PEIICHUS IPON3BOICTBEHHBIX M HAYYHBIX 3a7a4.

Heab0 THCHMIIMHBI SIBIISICTCS OBJAJICHHE MArkMCTPaHTAMH 3HAHHWSMU 110 HCIIOJIB30BAHUIO
METOZIOB MaTEMaTHYeCKOTO0 MOJACIUPOBAHUS IMPH Pa3pabOTKe MaTEMATUYCCKUX MOJEICH WM PElICHUH
MPOU3BOJICTBEHHBIX M HAyYHBIX 3a]1ay.

OCHOBHBIMH 33]a4aMU U3YYCHUS TUCITUILIAHBI SBIISIOTCS:

- YMEHHUE WCIIOJIb30BaTh MAaTeMaTHYECKHUE METOJbI JIJIs aHajh3a CHTyaluid BO3HUKAIOMMX MpPU
PYKOBOJICTBE KOJUICKTHBOM;

- yMeHHue BbIOMpaTh HauOoJee paloOHAIBHBIC PEIICHUS MMOCTABJICHHBIX 3a/1a4 OCHOBBIBASICH HA
pe3yabTaTax MpOBEACHHOTO aHAIIN3A.

MecTo THCHHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

Hucnummaa «MaTteMaTndeckoe MOJICIIMPOBAHKUE» OTHOCHTCS K JUCIHUIUIMHAM 0d3080l 9acTh
(B1.0. 13) ocHoBHOI1 podeccroHanbHON 00pa30BaTEIbHOM MIPOrpaMMBbI BBICIIETO 00pa30BaHus (Janee -
OIIOII BO).

OcHoBbiBaeTcsi Ha 06aze aucuuiuiuH «MHQOopManroHHbie TexHoJIorum», «CTaTUCTHUECKHe
METO/JIbI YIIPABIICHUS KAYCTBOMY.

JucuunnuHa yutaercs B 4 ceMecTpe, MoATOMY IMpeauiecTByeT quciumminiamM «CepTudukanus Bo
BHEITHE YKOHOMHYECKHX CBSI3IX).

[IperonaBanre kypca «MaTeMaTH4eckoe MOJICIIMPOBAHUES» HEPa3phIBHO CBSA3aHO C
MIPOBEJICHUEM BOCIUTATEIHLHON PabOTHl CO CTyACHTaMU. B CBSI3W ¢ 3THM Ha MPAKTUYCCKUX 3aHITHIX
paccMaTpUBAIOTCS  BONPOCHI, MO3BOJISIONIME PACKPBITh POJIb 370POBOTO 00pa3a >KHU3HH, BIIUSHHUEC
BPE/IHBIX MPUBBIUECK U T.II.

[IpeqmectByer Omoky 3 T'ocynmapcTBeHHass WTOroBas arrectanus «BvIMmomHEHWE H 3amuTa
BBINTYCKHON KBaiH(pukannoHHoi padots» (b3.01).

2. llepeyeHb IJIAHUPYEMBbIX Pe3yJbTATOB 00y4eHUS MO TUCHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3y/JIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM

NMpOorpamMMbI
Koa u
HNuauxkaropsl
Karteropusi (koabl) | HAUMEHOBaHUe TOCTHIKCHISE IInanupyemble pe3yJbTaThl
KOMIIeTeHIUii YHHMBepPCAJIbLHOI o0yueHmust
KOMMEeTEeHI[HH
KOMIIeTeHIIUHT
OIIK-4 Cnocoben OIIK-4.1. 3HATh: OCHOBHBIE TOHATHUS U
pa3pabaTIBaTh Pa3pabatsiBaer METO/Ibl MATEMATUYECKOTO
KpHTEpHH 1 | KpuTEpHH aHaM3a, JUCKPETHOMN
OILICHKU MaTEeMaTHKH, TEOPUH
MIPUMEHSITh
s¢dexTuBHOCTH b depeHIanTbHbIX
MCTOARL  OLICHKH pe3yabTaTOB B YpaBHEHU U TEOPHH
sddexTHBHOCTH obiactu BEPOSITHOCTEH.
MTOJIy4E€HHBIX CTaHIapPTH3AIH U YMeTh: UCTIOJIB30BaTh
pe3yIbTaTOB B | METPOJIOTHH B M3yUYEHHBIE MAaTEMATHICCKUE
obacTu MIPOU3BOJICTBEHHOW U | TIOHSITHUS U METOJIBI JISI
cramaprusamu u | HETIPOU3BOJCTBEHHO (bopMyITUPOBAHUS U PEIICHUS
cdepax npo6JIeM MPUKIIATHOTO
METPOJIOTHH B
XapakTtepa.




MIPOU3BOICTBEHHO
u "
HETPOU3BO/ICTBEH

HOM cepax

HNMerb HaBBIKH pelLICHUs
3ajjad4 OMOJIOTUH, TPUMEHSI
MaTeMaTUYECKUH anmnapar.

OIIK-4.2. TIpumensier
METO/IbI OI[EHKU

s dexTuBHOCTH
MOJTYY€HHBIX
pe3yIbTaToB B
obacTtu
CTaHJapTH3AIHMH U
METPOJIOTHUHI

3HATh: OCHOBHBIE METO/IbI,
MPUMEHSIEMbIE JIJISl aHAITN3a
CUTYallUH, BO3SHUKAIOIIUX
IPH PYKOBOJICTBE
KOJJIEKTUBOM.

YMersb: UCII0JIB30BaTh
MaTeMaTHYeCKUe METOJIbI JIJIs
aHaIIM3a JaHHBIX TI0
PYKOBOJICTBY KOJUIEKTHBOM B
cdepe cBoeit
npo¢eCCHOHATBHON
JIESITCIIbHOCTH.

HNmeTh HABBIKM TIPUMEHEHUS
MAaTeMaTUYECKUX  MOJENen
JUIsl  aHaiu3a JIaHHBIX IO
PYKOBOJICTBY KOJUICKTHBOM B
chep cBOEH
npoQeCCHOHAIBHON
NESITEIbHOCTH,  TOJIEPAHTHO
BOCIIpUHUMAsI  COLMAJIbHBIE,
STHUYECKUE,
KOH()EeCCHOHAITLHBIC u
KYJbTYPHbIE pa3IUYHsL.

OIIK-4.3. Vcnonb3yer
KPUTEPUU U METOJIbI
OLICHKH

s dexTuBHOCTH
pe3yabTaToB B
obnacTtu
CTaHAapTU3ALUU U
METPOJIOTHH B
MPOU3BOACTBEHHOUN 1
HENPOU3BOJCTBEHHON

chepax

3HATBH KpUTEPUU U METOMBI
OLIEHKU 3P PEKTUBHOCTH
pe3yabTaTOB B 00J1aCTH
CTaHAapTHU3AIUU U
METPOJIOTHH B
MIPOU3BOJICTBEHHOU U
HETPOU3BOJICTBEHHOH chepax
YMeThb UCTIONH30BaTh
KPUTEPHUU U METOJIbI OTICHKHU
3¢ (HEeKTUBHOCTH pe3yIbTaTOB
B 00JIaCTH CTaHJAPTU3ALUU U
METPOJIOTHH B
MPOU3BOJACTBEHHOMN 1
HEMPOU3BOJICTBEHHOM cepax
BaageTrs MeTO1aMH OIIEHKH
3¢ (HEeKTUBHOCTH Pe3yIbTaTOB
B 00J1aCTH CTaHJAPTU3ALUN U
METPOJIOTHH B
MPOU3BOACTBEHHOUN 1
HEMPOU3BOJCTBEHHOHU cdhepax




3. O0béM TUCHMILVINHBI M BUIbI Y4e0HOH padoThI

3aouHas popma
Ounas dhopma 00yueHus (op
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OO11ast TPYA0EMKOCTD IUCIUILINHBI 3a4.€/1./9aCOB, B 3/108 3/108 3/108
[TOM YHUCJIC:
IAynuTopHas paboTa: 36 36 10
- JIGKITMOHHBIC 3aHSATHUS 16 18 4
- MPAaKTHYECKHE (CEMUHAPCKUE) 3aHATHUS 20 18 6
- 1abopaTopHBIE paOdOTHI - - -
CaMocTosiTenbHasi paboTa 00y4aroxcs, 4acoB 72 72 98
By mpoMeKyTOUHOM arTecTanuu (3a4€T, SK3aMeH) HK3aMeH 9K3aMeH 9K3aMeH
4, Conep:xaHue THCHHUIIMHBI
4.1. Pa3nenbl JMCUMILIMHBI M BU/bI 3aHATHH (TeMATHYEeCKHUI TJIaH)
Ne
wn Pazgen nucuunnuuel (Tema) J 113 JIP CPC
Ounas hopma oOydeHust
Pa3nea 1. MaremaTnueckasi MOa€Ib. 6 8 - 24
1 Tema 1. Maremarndeckasi MOJIeNb KaKk CPEICTBO MTO3HAHUS U 5 i i 6
" |cpeacTBo onTuMU3aLU
2. [Tema 2. Kiaccubukalys MOIeeH. 2 2 - 6
3. [Tema 3. IIpu3HaKu MaTEeMaTHYECKUX MOJICIICH. 2 2 - 6
Tema 4. OCHOBHBIC STAITBI IOCTPOCHHUS U HCIIOTb30BAHMUS
4. |MaTeMaTH4eCKHX MOJIEIICH B HAYYHOH U MPOM3BOACTBCHHON - 2 - 2
cdepax.
5. [Tema 5. [Ipocreiinrie MaTeMaTHUECKHE MOJICIIH. - 2 - 4
Pa3nes 2. KoppessinuonHasi 3aBUCHMOCTb. 4 6 - 24
6. [Tema 6. KoaddurimeHt Koppensimu. - 2 - 6
7. [Tema 7. JluneiiHas perpeccusl. - - - 6
8. [Tema 8. MeTo HaMMEHBINUX KBaPATOB. 2 2 - 6
9. [Tema 9. Meroj onTUMH3AIMH. 2 2 - 6
Pa3nen 3. JInHeliHOoe MporpaMMHIpOBaHHe. 4 6 - 24
10 Tema 10. JInneitHbie 3a1a4u ONTUMH3ALUHN U JIMHEHHOE 5 5 8
' [IpOrpaMMHPOBAHMUE.
11 Tema 11. I'paduueckuii MeTo pemeHns 3a1a4i JMHEHHOTO 5 5 ) g
' [mporpaMMHUpPOBaHHUSL.
12. ([Tema 12. CumiuiekcHas Tabiuna. 2 2 - 8
Bcero 16 20 - 72
3aouHas popma oOyueHHs
Paszngen 1. MatemaTuueckasi MOIeb. - 2 - 38
1. [Tema l. MaTtemaTuueckasi MOJIeJIb KaK CPEJICTBO MO3HAHUS U - - - 8




CPEICTBO ONTHMHU3ALIUH

2. [Tewma 2. Knaccudukaiusi MOJICICH. - 2 - 8

3. [Tema 3. [Ipu3Haky MaTeMaTHUECKUX MOJICIICH. - - - 8
Tema 4. OCHOBHBIE ATaITbl IOCTPOCHUS M UCTIOIB30BAHHUS

4, |MareMaTHYECKHX MOJE/Iel B HAyYHON M MIPOU3BOICTBCHHOM - - - 8
chepax.

5. [Tema 5. Ilpocreiinie MaTeMaTHYECKUE MOJICIIH. - - - 6
Pasjnen 2. KoppessimuonHasi 3aBUCHMOCTb. 2 2 - 30

6. [Tema 6. KoaddurmeHt koppensium. - - - 8

7. [Tema 7. JluneitHas perpeccusi. 2 - - 6

8. [Tema 8. MeTon HaMMEHBIIUX KBAPATOB. - 2 - 8

9. [Tema 9. Meroa ontumu3anmu. - - - 8
Pa3jen 3. JIuneiliHoe mMporpaMMHupoOBaHuUe. 2 2 - 30

10, Tema 10. JInneitHbie 3a1a4u ONTUMH3ALUHU U JIMHEHHOE ) 2 ) 10
pOrpaMMHUPOBAHHE.

11, Tema 11. 'padmdeckuii MeTOT peICHUS 3a1a49H JIHHEHHOTO 2 ) ) 10
POrPaMMHUPOBAHHS.

12. [Tema 12. CumruiekcHas TabJIuIIA. - - - 10

Bcero 4 6 - 98

4.2. Conep:xxaHue pa3/ieioB y4eOHO AUCHUNIHHBI

Paznea 1. Maremarnuyeckasi MoaeIb
Tema 1. MaTemaTu4eckasi MoJeJib KAK CPeJACTBO NO3HAHMUSA M CPeICTBO ONITUMM3ALMHI
1.1. IToHsiTHE MOJIENH U MOAETUPOBAHUS.
1.2. Vcropust BOSHUKHOBEHHS MAaTE€MaTHUYECKOTO MOJICTTMPOBAHUSI.
1.3. TpeGoBanus, npeabABIsSieMble K MATEMAaTHYECKOMY MOJICIIHPOBAHUIO.
1.4. Knaccudukanuss MeToI0B MojeiaupoBaHus. Du3ndeckoe MOJAETUpOBaHUE. AHAJIOTOBOE
MO/JICJINPOBAHUE.
1.5. OcHOBHBIE 3TAIbl MOJECIUPOBAHMUSL.
1.6. IlocTaHoBKa 3aJjaul MaTeMaTHYECKOTO0 MOJEIMPOBaHus. 3yueHne TeopeTnyeckux OCHOB U
coop unpopmariuu 06 06bexTe opurnHana. Gopmanuzarusi.
1.7. BeiGop Mmerona pemieHus. Peanmuzanust MoJenu WM pellleHHMe MaTeMaTH4YecKod 3ajauu, K
KOTOPOM MPUBOJIUT MOJIENb.
Tema 2. Kinaccuduxkanus moaenei
2.1. MarepuanbpHble 1 HHPOPMALIMOHHBIE MOJIEIIH.
2.2. O6pasuble moaenu. ['paduueckue nHGOpMAITIOHHBIE MOAEIIH.
2.3. Tabmuupl THMA «OOBEKT-CBOMCTBOY», «00BEKT-00beKT». /IBondHble MaTpuilel. TpeboBaHwMs,
NpeIbsBIsEMbIE K PA3IMYHBIM TUIIaM MOEIICH.
2.4. YHUBEpCAITLHOCTD, aeKBaTHOCTh, TOYHOCTHh U SKOHOMUYHOCTH MOJIEIICH.
2.5. CpoiictBa u ¢Qynkuun Mojeneid. KoHedyHOCTh, YHPOIIEHHOCTb, MNPUOIMKEHHOCTS,
HCTHHHOCTDL MOJICIIEN.
Tema 3. IlpuzHaku MaTeMaTHYeCKUX MOJIeIei
3.1. CpaBHHUTENBHBIN aHATN3 UMUTAIIMOHHBIX ¥ aHATUTHYECKIX MOJICIIEH.
3.2. JIUCKpETHOCTh M HENpPEephIBHOCTh, CIYyYallHOCTh W JAETEPMHHHPOBAHHOCTb, MATPHUYHOCTb U
CKQJISIPHOCTh, CTATUYHOCTD U IMHAMUYHOCTH MOJIEIIEH.
3.3. AHaJIMTHYECKHUEe MOJICIH.
3.4. Mmurammonneie Moaemn. MuapopMarmonnsie Mojenn. [IpeamerHsie Moem. OOpa3HO-3HAKOBEIC
MOJIENH.
3.5. O0mmas xapakKTeprCTHKa UMUTAIMOHHBIX MOICTICH.



Tema 4. OcHOBHBIE 3Tanbl NMOCTPOECHHS W MCIOJb30BAHUS MATEeMAaTHYECKHUX MoJeJiell B
HAY4YHOH U NPOM3BOJACTBEHHOI cepax

4.1. [TocTpoeHre HETUHEHHBIX ONTUMHU3AIIMOHHBIX MOJIEICH 06€3 OorpaHuYCHH.

4.2. TlocTOopeHHHME HEIWHEHHBIX ONTHMHU3ALMOHHBIX Mojenell 0e3 OrpaHu4yeHuil ¢
MCIOJIb30BAaHNUEM YHCIICHHBIX METO/I0B 0€3yCIOBHONW ONTUMMU3AIINH.

Tema S. IIpocreiiinne MmaTeMaTH4YeCKHe MOIEIH

5.1. MonenupoBanue GyHKIIMOHATBHBIX 3aBUCUMOCTEH.

5.2. Coxpanenue osHepruu. llpunmun cuctemuoctu. Ilpunnun nepuoamyHoct. I[IpuHUIKD
cuMMeTpuu. [[puHIIMI OTHOCUTENBHOCTH.

5.3. ®ynaaMeHTaIbHbIC 3aKOHBI IIPHUPOJIBL.

Pa3znea 2. KoppeasinuonHasi 3aBUCHUMOCTb

Tema 6. Kodpunuent koppeasinuu

6.1. XapakTepucTtuka kodhpuimeHTa Koppesinu.

6.2. He3zaBucuMpble ciry4aiiHble JUCUUIUINHBL.

6.3. CBoiicTBa ko3 puLIeHTa KOPPENALUH.

Tema 7. J/Iuneiinas perpeccust

7.1. ®yHKIUU perpeccumu.

7.2. Jluaum perpeccun. [Ipsimbie perpeccum.

7.3. JIuneiHas KOppesaIusl.

Tema 8. MeToa HauMeHbIINX KBaJpPaTOB

8.1. PerpeccuoHHbIl aHAIH3.

8.2. Teopust BEpOSATHOCTH KaK MPEINOCHUTKAa METO/Ia HAMMEHBIINX KBAIPATOB.

8.3. Marematuueckoe oxuaanue. [locrosHHas aucnepcus.

8.4. Asrokoppersius. Teopema ["'aycca-Mapkosa.

8.5. D beKkTUBHOCTh KOBAPUAITMOHHON MATPHUIIBI.

8.6. Crannaptabie ommbOku B hopme Yaiita. Ctannaptaeie omunodku B hopme Heron-VYecra.

Tema 9. MeToa onTHMHU3AINHA

9.1. [TocTpoeHe HETMHEHHBIX ONTHMU3AIMOHHBIX MOJIeNIel 0e3 OrpaHHYeHHS C CTIOJIh30BAHUEM
YHCICHHBIX METOJI0B 0€3yCIOBHOM ONTUMU3AIIUH.

Paznen 3. JIuneiiHoe nporpaMMupoBaHue

Tema 10. /Iunelinbie 3a1a4M ONTHUMHU3ALMH U JIHHEITHOE NIPOrPaMMHpPOBaHHUe

10.1. AnropuT™M  HaxOXIEHHs  HAa4aJbHOTO  ONOPHOTO  IUTAaHA  33Ja4d  JUHEWHOTO
IIPOrpaMMUPOBAHHS.

10.2. AnropuT™M HaXOXXJISHHUS HA4aIbHOTO OMOPHOTO IIaHA JTMHEHHOHN 3a/1a4H OTITUMHU3AIIH.

Tema 11. I'paduyeckuii MeTOA pelIeHH 321a4H JHHEIHOT0 MPOrPaMMHUPOBAHUA

Tema 12. CumiuiekcHas Tabauua

4.3. [lepeueHnb TeM JeKUMid

Ne Tema neximu O0BéM, u.
n/n dopma o0yueHwUsI
oyHas 3a04YHas

Pazngen 1. MaremaTu4eckasi MoJ1eJIb. 6 -
Tema 1. Marematudeckas MOZICJIb KaK CPEJICTBO MO3HAHUS M CPEICTBO 5 )
ONTUMH3ALAN
Tema 2. Kinaccudukarus Mojene. 2 -
Tewma 3. [Ipu3Haku MaTeMaTHYECKHX MOJIETIEH. 2 -

Tema 4. OcHOBHBIE TaIbl MOCTPOCHUS U UCTIOIB30BAHHUS MATEMAaTHYECKUX
MoJiesiel B HAyYHOH M IPOM3BOJCTBEHHOHU cepax.

gl & (W e

Tewma 5. [Ipocteiinme MaTeMaTHYECKHE MOJICITH. - -

Pasnea 2. KoppeasinuonHasi 3aBUCHMOCTb. 4 2




Tewma 6. Koaddurment koppensium. - -

Tema 7. Jluneiinas perpeccusi. - 2

Tema 8. Meros HaMMEHBIINX KBaJApPaTOB.

©|w|~|o

Tema 9. MeTon onTUMHU3AIINAH.

10. | Tema 10. JIuneiiHbie 3aJa41 ONTUMU3AIMH U JJUHEHHOE IPOTPAMMHUPOBAHHE.

11 Tema 11. I'padudeckuii METOT pelICHHS 3a1a4H TUHEHHOTO
" | mporpaMMHUpOBaHUSI.

2
2
Pa3gea 3. JIuHeiiHoe mporpaMMUpoOBaHue. 4 2
2
2
2

12. Tema 12. CuMriekcHasa Tadauna.

Bcero 16 4

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI

Ne Tema npakTHUECKUX 3aHATUN O0BéM, u.
n/n dbopma oOyueHus
O4YHasl | 3ao4Has
Pasnea 1. MaremaTndeckasi MojieJib. 8 2
1 Tema 1. MaremaTrueckasi MOJIENb Kak CPEJCTBO MMO3HAHUS U CPEIICTBO i i
ONTHMU3AIAU
2. Tewma 2. Knaccudukaiust Mosiesen. 2 2
3. Tema 3. [Ipu3Haky MaTeMaTHYECKUX MOJIEIICH. 2 -
4 Tewma 4. OcHOBHBIE ATAITBI IOCTPOCHUS U UCIIOJIb30BAHUS MATEMATHYESCKUX 5 i
' MOJIeJIeil B HAyYHOU M IPOM3BOACTBEHHOM cepax.
5. Tewma 5. [Ipocreiime MaTeMaTHYECKHE MOICITH. 2 -
Pasnen 2. KoppeasinuonHasi 3aBUCHUMOCTb. 6 2
6. Tewma 6. Koaddurment koppensium. 2 -
1. Tema 7. JIuneiinas perpeccusl. - -
8. Tema 8. MeToa HanMEHBIINX KBAPATOB. 2 2
9. Tema 9. Merto1 onITUMH3ALINH. 2 -
Pa3nen 3. JluHeiinoe MporpaMMupoBaHHUe. 6 2
10. | Tema 10. JIuneiiHple 3ajauM ONTUMU3AIMH U JJUHEHHOE TPOTPaMMHUPOBAHHE. 2 2
11, Tema 11. I'paduueckuii MeTox penieHus 3a1a4u TMHEHHOTO 2 )
IPOrPaMMHUPOBAHHSL.
12. | Tema 12. CuMiuiekcHasg Tabauna. 2 -
Bcero 20 6

4.5. Ilepeyens Tem JadopaTopHbIX pador. He npenycMOTpeHBI.

4.6. Buabl camocTosiTe/IbHOH padoThl CTYJIEHTOB M IlepedeHb Y4eOHO-MeTOIMYeCKOro
olecreyeHus VI CAMOCTOSATEIbHOI Pa0oThI 00y4aIOIINXCH

4.6.1. IoaAroToBKa K ayMTOPHBIM 3aHATHAM

YyeOnass aucnuiuimHa «MaTeMaTHdeckoe MOJCIUPOBAHUE» SBISICTCS TEOPETUYECKOM, JaeT
MarucTpaM  KOMIUIEKCHOE  MPEACTaBI€HHWE O  MHOTOTPAaHHOM  cHCTeME  MOJIIMPOBAHUS,
(YHKITMOHUPYIOIUX B OOIIECTBEHHOM TIPOM3BOJACTBE, 00 OCHOBaxX YIPaBJICHHS IEPCOHATIOM.
AyauTOpHBIE 3aHSATHUS TPOBOMATCS B BUJEC MPAKTUYECKUX M JTAOOPATOPHBIX 3aHIATHHA - 3TO OJHA W3
BakHEHINX GopM oOydeHus cTy/eHToB. [IpoBOIUTCS C LE€NbI0 3aKperieHusl U yriryOJieHus 3HaHUN 1O
MaTeMaTHYeCKON IUCHUIUIMHE. B  Xomae JeKIMil pacKphIBaIOTCS OCHOBHBIE BOIMPOCHI B paMKax
paccMaTpuBaeMOM TEMBI, JCNAIOTCS aKIEeHThl Ha HauOoJiee CIIOKHBIE M WHTEPECHBIC IMOJIOKCHHS
M3y4aeMOro MaTepuayia, KOTOpbIE IOJDKHBI OBITh NPHHATHI CTYyAEHTAaMH BO BHUMaHUE. Marepuaibl
JICKIIUN SBIISIOTCS OCHOBOH IS MOJATOTOBKH CTYJCHTA K MPAKTUYCCKUM WIIH JTAOOPATOPHBIM 3aHSTHSIM.




[IpakTHyeckue 3aHATHS MOTYT HPOBOAUTBCS B (OpPME AUCKYCCHUM, KPYIJIOrO CTOJa, CIYXEOHOro
coBemianus. [IpoBeneHne akTHUBHBIX (DOPM MPAKTUUECKUX 3aHATUN MO3BOJIET YBS3aTh TEOPETHUECKUE
IIOJIOKEHMSI C MPAKTUYECKOM JesTeIbHOCTh, aKTUBHO Yy4acTBOBaTh B OOCYXJIEHHM NpoOJieM, U3J1araTh
CBOIO TOUKY 3PEHHSL.

IIpu noAroTOBKE K MPAKTUYECKUM 3aHATHAM CTYJCHT JOJKEH:

- HU3YYUTh PEKOMEHIYEMYIO JIUTEPATYPY;

- MIPOCMOTPETh CAMOCTOSITENILHO JOIOIHUTENIBHYIO JIUTEPATypy 110 U3y4aeMoi TeMe;

- 3HaTh BOIIPOCHI, IIPEyCMOTPEHHBIE IJJAHOM CEMHHApPCKOI'O 3aHATUS M NPUHUMATh aKTHBHOE
ydacTHe B UX 00CYXK/IE€HUHY;

- 0e3 3aTpyIHEHHs OTBEYATh [0 TECTaM, MPEATIAraeMbIM K KaKI0U TeMe.

OCHOBHOH 1I€bI0 NPAKTUYECKUX U JAOOPATOPHBIX 3aHATUN SBISETCS KOHTPOJIb 3a CTEIEHBIO
YCBOGHHS TMPONUAEHHOTO MaTepHaia, XOJOM BBIIOJHEHHUS CTYACHTAMH CaMOCTOSTEILHOW pPabOThI U
paccMOTpeHHe HauboJiee CIO0XKHBIX M CIHOPHBIX BOIPOCOB B paMKaxX T€Mbl CEMHUHApPCKOro 3aHATHA. Psn
BOMPOCOB JHCUUIUIMHBI, TPEOYIOIUX aBTOPCKOTO MOAXO0Ja K MX PAacCCMOTPEHHIO (HAarpUMep, BOIPOCHI,
CBSI3aHHBbIE C JUCKYCCMOHHBIMU BOIIPOCAMHU JIMHEHHOTO HPOrpaMMUpPOBAHUs, 3aciIyIIMBAIOTCS Ha
NPAaKTUYECKUX 3aHATUSX B (OpMe MOIrOTOBICHHBIX CTylaeHTaMu coobmenuii (10-15 muHyT) C
nociuenyromeil ux o0cyX1eHUeM Ha 3aHATHH.

4.6.2. Ilepevyenb TeM KypcoBbIX padoT (mpoekToB). He npeaycMoTpeHsl.

4.6.3. IlepeueHb Tem pedepaToB, pacueTHO-TpaguIeCKUX padoT

No Tema pedepara, pacueTHO-TpaPUIECKUX padOT | JIp.
/1
1. Metoapl MaTEeMAaTUUYECKOM U BAPUAIIMOHHON CTATUCTHKU B OMOJIOTHU M BETEPUHAPHON HayKe.
2. [TnanupoBaHue SKCIIEPUMEHTA B OMOJIOTUYECKUX UCCIIEIOBAHUSX.
3. MeTo/1 HAMMEHBIIKUX KBAaJPAaTOB 00paOOTKH OMOJIOTHUYECKUX JTAHHBIX.
4, CraTucTudeckre TUIMOTe3bl B HAyYHBIX HCCIeNOBaHUSAX B Ouonoruu. Kputepunm mnpoBepku

CTaTHUCTUYECKUX runores. JloBeputenbHas BEpOATHOCTh U YPOBEHb 3HaUuMocTu. Omubku 1-ro u
2-10 pojia. MOIITHOCTb KpUTEpHS.

o

PerpeccuoHHBIN M KOPPEISALMOHHBINA aHAIM3.

S

Br16opounbiii KO3QGUIIMEHT KOPpEesSIuu U ero cBoiicTBa. [IpoBepka 3HAYMMOCTH BHIOOPOYHOTO
Kod(puImenTa Koppesuu.

Koad¢uimeHT koppensiuu Kak Mepa TECHOTBI CBSI3H; €r0 CBOMCTBA.

7
8. Or1eHKa CTaTUCTUYECKOM 3HAUMMOCTH KO3 (DUIIMEHTa KOPPEISIIUH.
9 YpaBHeHue npsiMou perpeccuu. I 'eoMeTpruiecKkuii CMbICI KOd(DPUITMEHTa PETPECCUH.

10. ]_—[I/ICHCpCI/IOHHHﬁ aHaJIn3. CYIJ_IHOCTL 1 OCHOBEI MCTO4A. 3&,[[8.‘11/1 AUCIICPCHUOHHOI'O aHaJIN3a.

11. | JIucriepcMOHHBIM aHAIN3 MJIEMEHHBIX KaY€CTB ITPOU3BOIUTENEH IO KaUeCTBY MOTOMCTBA.

12. | IlpuHOMI KaYeCTBEHHOTO COBEPIICHCTBOBAHUS CTAJ U MOPOJ CEIbCKOXO3SHCTBEHHBIX JKUBOTHBIX
B MAaTEMAaTHYE€CKON TPAKTOBKE.

13. MareMaTH4ecKre METOAbI HaX0XKICHUS OINITUMYMa (0 (9:10) (I)YHKI_II/II/I B OMOJIOTHH.

14. | duddepeHumanbHple ypaBHEHUs TEOPUU Pa3sMHOKEHUS U TMOETH MOMYJISIU B OMOIOTHYECKUX
CHCTeMax.

15. | Mogenu pocta OTAEIbHON MONYJISIIHH.

16. Mojenb ¢ MUHMMaJIbHOW KPUTHYECKOW YHCICHHOCTHIO

17. | Teopus ciy4yailHBIX MPOLIECCOB B OMOJIOTHYECKUX MPOLIECCAX

18. | OcoOeHHOCTH MaTEeMaTHYECKOTO MOJICIIMPOBAHUS B OMOJIOTHUECKUX HAYKAX.

19. PazpuTne KOMIJIEKCHOM CUCTEMBI MOACIINPOBAHUS.

20. Bxnan Faycca-MapKOBa B PA3BUTHC MATCMATHYCCKOI'0O MOJACINPOBAHUA.

21. | lleneBas dbyHKIMSI B OMOJIOTHH.

22. | MeToJ HAaMMEHBIIUX KBAIPATOB.




23.

CpaBHI/ITe.HBHBIe IMPU3HAKHU MOHCHCﬁ, HCIIOJIb3YCMbIX B MATCMATUUICCKOM MOACIIMPOBAHUH.

24. | YpaBHEHUS TEOPUH PA3MHOKEHUS.

25. | I'umoTe3sl KaK NPeOoChUIKH MATEMAaTHYECKOI0 MOICITUPOBAHUSI.

26. | CuMmiuiekcHas Ta0Inna.

27. | OcHOBHBIC 3aKOHOMEPHOCTH MTOCTPOCHHSI CUMITJICKCHOM TaOJIHIIBI.

28. | Meton aeneHus OTpe3Ka Mmoroiam.

29. | MouenupoBaHUEe  CTaTUCTHYECKMX  3aBHCHMOCTEH B  CpaBHEHHHM C  MOJCIMPOBAHHUEM
(YHKITMOHATBHBIX 3aBUCUMOCTEH.

30. | MouenupoBanue  (YHKIMOHAIBHBIX  3aBHCHMOCTEH  Kak  OCHOBAa  MaTeMaTHYECKOTO
MOJICTTMPOBAHUSI.

31. | MeToa KOOpIMHATHOTO CITyCKa.

32. | Ucnonp3oBanue mporpammbl Statistica 6.0 mis onTHUMHU3alMM M pacueTa MaTeMaTHYECKUX

MOJIEJIEN.

4.6.4. TlepeyeHb TeM U Y4eOHO-METOJAMYECKOro oOecmedeHHs /I CAMOCTOSITEIbHOM
padoThl 00y4YAIOIIUXCS

O0BéM, U

Nen/m | Tema camocTosiTenbHOM paboThl | Y4ueOHO-MeToandeckoe obecriedenne | hopma oOydeHus

OYHas1 3a049Has

Kpynoneposa K.P. MaTtemaruueckoe u
MMUTAIIOHHOC MOJIEJTMPOBAHUE:!
MeToaruecKue  PeKOMEHAAMH K
Paznen 1. MarematnyeckasinpakTHUECKUM 3aHATUSAM 10|
MOIeJIb. muciniuimae  «Maremarudyeckoe u| 24 38
MMUTAIIMOHHOE MOJCIIUPOBAHUE) MJIf
crynentos». — H. Hosropoxa: U3a-Bo
HI'TIY, 2014. — 43 c. DneKTpoHHBIN

ecype.

0. O. ConosbeBa.

MaremaTnueckoe MO/JIJINPOBaHHE
Pa3nea 2. Koppeasinuonnas PKUBBIX CUCTEM. YueOHOe rmocodue ams
3aBUCHMOCTb. CTYIEHTOB, o0yyaromuxcs 1o
mporpaMMaM — MarucTparypel  IIO|
HanpasJIeHUs M MoArotosku 36.04.01
«BerepuHapHO-CaHUTapHas
PKCIEPTH3a». DIEKTPOHHBIN pecypc.

24 30

0. 3. ConoBneBa.

Matematnueckoe MOJIETUPOBAHUE
PKHUBBIX CUCTEM. YUeOHOe mocolue s
Pasnea 3. JIuneiinoe CTYyIEHTOB, o0yyaromuxcs 10|
MporpaMMHUpOBaHue. MporpaMMaM  MarucTparypbl IO
HanpasJIeHUs M MoAroToBku 36.04.01
«BerepuHapHO-caHUTapHAA
PKCIIEPTU3a». DIEKTPOHHBIN pecypc.

24 30

Bcero 72 98

4.6.5. JIpyrue BHABI CAMOCTOSITEILHOI paboThl CTyAeHTOB. He nipeycMoTpeHo.

6. Y4yeOHO-MeTOAMUYECKOE 00ecIeueHue TUCIUIIINHDI
6.1. PexomeHayemasi JiuTeparypa



6.1.1. OcHoBHasI JIUTEpaTYypa

No | ABTOp, Ha3BaHUE, MECTO MU3AaHUsA, U31-BO, TOJ U3IaHUs, KOJI-BO CTP. Kon-Bo
/1 9K3. B
oo
1. KoctiokoBa, H. 1. OcHOBBI MaTeMaTH4ecKOro MOJACTUPOBaHus : yaeOHoe ocooue / H. -
H. KoctokoBa. — 2-¢ u3a. — Mocksa : UHTYUT, 2016. — 219 c¢.— Tekcr .
eKTpoHHbIN //  Jlae @ amekTpoHHO-OMOnmoreunas — cucrema. —  URL:
https://e.lanbook.com/book/100304 (nara obparnenus: 30.05.2023).
2. MaremaTtrueckoe MOAeIUpoBaHue : yueObHoe mocobue / cocraButens E. M. CmupHOBa. -
— Casnkr-Ilerepoypr : CII6I'ABM, 2019. — 76 c. — Tekct : anekTpoHHbIH // JIaHb :
ANIEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/137597 (nata
obpamienns: 10.05.2023).
6.1.2. lonoiHuTeIBHAS IUTEpPATypa
Ne | ABTOp, Ha3BaHUE, MECTO U3JaHMUSI, U3/1-BO, T'OJl U3AHUS, KOJI-BO CTp.
/1
1. AgmeB T.U. OcHOBBI MOJIeNUPOBaHUS TUCKPETHBIX cucTeM. M. Arponpomuszaat. 2009
2. Mioppeit JIx. JI. Marematuueckast 6uonorus. T. 1 . Beenenue. M. : ; Wxesck : PX]I ; : Un-T
KOMITbTEp. ucciaen., - 2009
3. Py6un A. b. buodusuka: Yue6.:B 2t1. T.1. Teoperuueckas 6uodusuka M. : Ku. gom"Yu-1". - 2000
4. Pesnnuenko I'.1O. - Jleknuu mo MareMaTHYeCKHM MojielisiM B Ouosoruu. M.: Menuimaa - 2004
5. Axkornos, A. C. IMuTaniMoHHOE MOAENUPOBaHUE : yuel. U MpakTUKyM Juis By30B / A. C. AKOIOB. —
M. : FOpaiit, 2022. — 389 c¢. — (Briciiee oOpa3oBanue).
6. bo6penesa, M. B. Marematuueckoe MOAECIMPOBAHHE B TEXHOJOTHSX MPOIYKTOB MUTAHUS
JKUBOTHOTO TIpoucxoxeHus : yue0. moco0./ 1. B. boopenesa, C. B. Huxonaesa. — CII0. : Jlausp,
2022. — 124 c.: un. — (Yue0. nns By3oB. Crelr. IuT-pa).
6.1.3. [lepuoanueckue U3TaHUA
Ne n/n | Ha3BaHue, MecTo M3JaHusl, U3/1-BO
1. Joctmkenust Hayku U Texauku ATTKhttp://www.agroapk.ru
2. Poccuiickas razera. MockBa
3. XKypuan buoxumus. Mocksa
6.1.4. MeToanueckne yKa3anusi JJis 00y4aKIIUXCHA M0 OCBOCHUI0 THCIHUTIIHHBI
No ABTOp, Ha3BaHUE, MECTO WU3JaHUs, U3-BO, TOJl U3AaHHU, KOJI-BO CTp.
n/m
1. KpynonepoBa K.P. Maremarnueckoe ¥ HMMUTAIMOHHOE MOJENIUpPOBaHUE: MeTroandyeckue
PEKOMEHIAlMN K MPAKTUYECKUM 3aHSITHUSIM 10 TUCHUIUIMHE «MaTreMaTH4eckoe U UMUTAIMOHHOE
MoieTupoBanue» i ctyaeHtoBy». H. Hosropoa: Usn-so HI'TIY. 2014
2. ConoBbeBa O.D. Maremaruueckoe MOJCTHPOBAHUE JKUBBIX CHCTEM. YdeOHOe mocoOue s
CTYJICHTOB, OOYYalOIMXCsA [0 MPOrpaMMaM MAaruCTPaTypbl IO HAIPABICHUSAM IOATOTOBKH
36.04.01 «BerepunapHo-caHuTapHast sKcnepTuzay. - 2012



https://checklink.mail.ru/proxy?es=lRjq5Cul4Ht9lqZIATrr5RORy9sN%2Fb1ACxjKsbKxjqU%3D&egid=qvKnT6MY%2BijeJ5iBtn0Kn%2FqvOWHkRPF%2FE4QbvdRkDIw%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fe.lanbook.com%252Fbook%252F100304%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Df569bb1a1a90672a&uidl=17017607720099969666&from=&to=&email=bordugova.lana%40mail.ru
https://checklink.mail.ru/proxy?es=lRjq5Cul4Ht9lqZIATrr5RORy9sN%2Fb1ACxjKsbKxjqU%3D&egid=qvKnT6MY%2BijeJ5iBtn0Kn%2FqvOWHkRPF%2FE4QbvdRkDIw%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fe.lanbook.com%252Fbook%252F137597%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D16dfd57c5cd7a563&uidl=17017607720099969666&from=&to=&email=bordugova.lana%40mail.ru
http://www.agroapk.ru/

6.2. IlepeyeHb pecypcoB HHGPOPMAIMOHHO-TEJEKOMMYHHKAIMOHHON ceTH «WHTepHET»
(naaee - cerb «AHTEpHETY»), HEOOXOAMMBIX /IJISI OCBOCHUSI JUCIHILIMHBI

No | Hazeanue unmepnem-pecypca Aopec u peacum docmyna (unu URL) [Ipumeuan
n/m ue
Oopasosarenbhbiii moptan KyoI'AY | http://edu.kubsau.local.
baza JTaHHBIX «Arpompom | http://www.derev-
3apy0eIKOM» grad.ru/pochvovedenie/pochvovedenie.html.

DrekTpoHHO-0MOIMOTeUHast cuctema | http://ibooks.ru.
«Aiicoyk» (iBooks)

DekTpoHHO-0MOIMOTeYHast cuctema | http://www.e.lanbook.com.
n3aaTenbeTBa «JIaHb»

Academic Search Premier http://www.ebscohost.com/academic/academi
csearch

3apyOexHas 0aza naHHbIX | http://agris.fao.org.

pedepupyeMbIX Hay4dHBIX KYpPHAJIOB

Agris

Caiit Kadenpa onodusuku | http://www. biophys. *****/,

MockoBckui I'ocynapcTBenHbIl

yHI/IBepCI/ITCT HUMCHHN .

Ouosiornyeckuii haKyJIbTeT

CUHEPTETUKA CAHWT C. II. | http://spkurdyumov
KYPIIOMOBA

DJIeKTPOHHBIE MOJHOTeKcTOBbIe pecypcbl Hayunoii 0ubanoreku JIHAY

HaumenoBanue pecypca CBezeHus 0 IpaBoobIIafaTese Anpec B cetu Untepuer

6.3. CpeacrBa odecneyeHUs OCBOCHH S JUCHUTIHMHBI

6.3.1. KomnbrorepHbie 00y4yaromme 1 KOHTPOJIMPYIOLIMe IPOrPpaMMBbl

DyHKIIMS IPOrPaMMHOI0 00ecIIeYeHus
Ne | Bupg yueGHOTO HanmeHnoBanue nporpaMMHOTO y porp

/1 3aHITUS obecreueHus
KOHTPOJIb MOJCIHpYIomIas| oOydJaromias
1 UVlexumu Microsoft Office 2010 Std - + +
2 [[pakTuueckue Microsoft Office 2010 Std. + + +

6.3.2. Ayauo- u Buaeonocooms. He npemxycMoTpeHbI.
6.3.3. KomnbloTepHbIe Npe3eHTAllNH YUeOHbIX KYPCOB

Ne n/mn Tema (Buj 3aHsATHSA)

Jleknusa. MaTteMaTudeckas MOJIENIb KaK CpCACTBO MO3HAHUA U CPCACTBO OIITUMH3AITUN

Jlexus. Knaccuduxarms moaene.

Jlexkuus. [Ipu3Haky MaTeMaTHYECKUX MOJENEHN.

HwNE

Jlexunsi. OCHOBHBIE Tanbl IOCTPOCHMS M UCIIOJIB30BaHUS MAaTEMATHYECKUX MOJEIIEH B
HAYYHOH M IPOM3BOJICTBEHHOH chepax.

5. Jlexkuus. [Ipocrelimme MaTeMaTHYECKUE MOJIEIIH.



http://edu.kubsau.local/
http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://ibooks.ru/
http://www.e.lanbook.com/
http://agris.fao.org/

7.0n1ncanue MaTepUATbHO-TEXHUYECKOI 0a3bl, HeOOX0AMMOM VISl OCYIIeCTBJICHUS
00pa30BaTeJbHOIO MPOLECcCca MO IUCHUIINHE

HaunmenoBanune 000py10BaHHBIX
Ne [lepeyeHb OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
W y4eOHBIX KAOMHETOB, O6’beISTOB MaTepHAIOB
JUISL IPOBE/ICHUS 3aHITUH
1  JlekuuoHHBIE ayAUTOPHH - CpeICTBa 3BYKOBOCIIPOU3BEIACHUS;
- BBIXO/]I B JIOKQJIbHYIO ceTh U IHTEepHeT.
2  |AyautopuM Ui TIPOBENCHHS] - CPEICTBA 3ByKOBOCIIPOM3BEICHUS;
1a00OpaTOPHBIX M TPAKTHYECKUX| - BBIXOJ B JIOKAIBbHYIO ceTh M IHTEpHET.
3aHSATHIA - DJIGKTPOHHBIC Y4eOHO-METOAMUECKUE MAaTSPHAIIBI,
- CTepWJIbHBIN OOKC.
3. |AyauTopuM AN TPYNIOBBIX M| - y4yeOHBIE CTEHIbI
WH/IMBUIYAIBHBIX  KOHCYJIbTAIIUN
(B-517, B-606, B-616)
4. [[lomemenue mnus xpaHeHus | - 1 kommbroTep, 1 mpuHTED,
pOoUIAKTUIECKOTO o0ciny- - yueOHbIE CTEH/bI
PKUBAaHHS Y4eOHOTO 00OpyI0BaHUS
(;mabopanTtckast ayn. B-516)

8. MexaucuuIinHapHble CBSA3H

IIporokoa
COTJTIACOBaHUs paboUeH MpOrpaMMBbI C IPYTUMHU AUCIHILTHHAMHE
Haumenoanue .
. |Kadenpa, ¢ kotopoii .
JTUCIUTIINHEI, ¢ KOTOPO# POBOTHIOCE [Ipemyioxenus 06 M3MEHEHUIX B paboyueit
MPOBOAUIOCH p nporpamme. 3akJIiroueHrue 00 UTorax COTJIaCOBaHUS
COTJIaCOBaHUE
COTJIaCOBaHUE
KauecTtBa n
HNudpopmannonHble 6e30MaCHOCTH COTJIACOBAHO
TEXHOJIOTUHU
npoaykuuu AITK




Jluct n3MeHeHui pabodei mporpaMMbl

pniaoxenne 1

Homep nsmenenus

Homep nporokoia
3aceqaHus
kadenphl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

[lepeyenb oTKOppEK-
TUPOBAHHBIX MMYHKTOB

[Tonmucek 3aBe-
JYIOIIETO
kadeapoit




IIpunoxenne 2

JIuct nepuoauecKux MpoBEpOK pabodelt MporpaMMel

JloJxHOCTHOE JIUIIO,
MPOBOJMUBILIEE IPOBEPKY
®.1.0., 10IKHOCTD,

JlaTa

[ToTpebHOCTH B
KOPPEKTUPOBKE

Ilepeuenp MyHKTOB, CTP.,
pasaesoB, TPEOYIOIIUX
W3MEHEHUH




Ipunoscenue xk paboueii npoepamme OUCYUNTIUHBL

MMHUCTEPCTBO CEJICKOI'O XO34MCTBA POCCUMCKOMN ®EJEPALIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA3OBATEJIbHOE
YYPEXJEHUE BBICHIEI'O ObPA3OBAHUMA
«JIYTAHCKUI TOCYJIAPCTBEHHBIN ATPAPHBIM YHUBEPCUTET UMEHU
K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB
0 JUCLMILIMHE «MaTeMaTnyeckoe MOAECIUPOBAHUE)

HanpasyieHue noarotosku 27.04.01 Cranmaptusanust ¥ METPOIOTHS

HanpaBieHHOCTh (mpodwmib) Crannaptuszanus u cepruduxamms B AITK
Kpanmuukanmst BBITyCKHIUKA — MarucTp

I'ox Haugana moaroroBku — 2023

Jlyranck, 2023



1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JJOCTUKEHUS KOMIIETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kopx xonTpo- dopmynupoBka WHpukatopbl Orarn (ypoBeHb) [Inanupyemsie pe3ysibTaThl HaumenoBanue mojyneit u HaumMeHoBaHue OLIEHOYHOI'0 CpeICTBA
JIHPYeMOH KOHTPOJHPYEMOH JIOCTYDKECHHS OCBOCHUSI KOMIICTCHIIUI 00yueHus (unu) pa3enoB AUCIHUILTHHBI Texymumit KOHTPOJIb ITpomexyTounas
KOMIIe-TeHIIUI KOMIETEHLUH KOMIIETEHILIHU aTTeCTalMs
OIIK-4. Crocob6eH paspabareBats | OIIK 4.1. IlepBslit aTan 3HaTh: OCHOBHBIC IOHATHA U | Pasmen 1. TecTsl 3aKkpbITOro THIA | DK3aMeH
KPHUTEPUH U TIPHMEHSTH PaspabarbiBaet (TIOpOTOBBIif yPOBEHB) METO/BI MaTeMaTHIECKOTO MaremaTideckast MOJeIb
METO/IBI OIICHKH KPHUTEPUH OLICHKH aHaJM3a, JUCKPETHOU Pazpen 2.
B —— sdexTuBHOCTH MaTeMaTHKH, TEOPUH Koppemsimonnast
nacta T depeHIaIbHbIX 3aBUCHMOCTh
MOJTyY€HHBIX pe3ybTaToB | PE3YyJIBTATOB B O ypaBHEHHi 1 TeOpHH Pasen 3.
B 00acTH CTaHNAPTH3ALIH 1 BEPOSITHOCTEH. Jluneiinoe
CTaHAAPTU3ALUH U METpOoJIoruu B MIPOrpaMMUpPOBaHUE
METPOJIOTUHU B TIPOHM3BOJCTBEHHON 1 Bropoii stan ‘YMeThb: UCIIONB30BaTh Pazpen 1. TecThl OTKPBITOrO THIIA | DK3aMeH
MPOU3BO/ICTBEHHOM H HETIPOU3BOJICTBEHHON (IpOBHUHY THIH n3yYeHHBIE MaTeMaTHieckiue | MaremaTideckast MOJEIb (BorIpoCHI U1t OIIpoca)
HENpOU3BOICTBEHHOI chepax YPOBEHB) TIOHSATHS X METOMBI JUIS Pazpmen 2.
chepax (dhopmynpoBanus u pemienust | Koppensiuonnas
po6JIeM NPHUKIIATHOTO 3aBUCHMOCTh
Xapakxrepa. Paznen 3.
Jluneiinoe
[IPOrpaMMHUPOBaHHE
Tpetuit 5Tan (BBICOKHIA HMeTh HABBIKM PEIICHUS Paznen 1. IIpakTrueckue 3aganus | DK3aMeH
YPOBEHB) 3a7a4 OHOJIOTHH, IPHMEHSIS MaremaTideckast MOJeIb
MaTeMaTHYeCKui anmapat Paznen 2.
Koppensimonnas
3aBHCHMOCTh
Pazpen 3.
JIuneiinoe
[IPOrpaMMUPOBAHHE
OIIK-4.2. [Tpumenser IlepBrrii 5Tan 3HaThb: OCHOBHEIE METOJIEL, Pazpen 1. TecThl 3aKpbITOro THNA | DK3aMeH
METO/IbI OLIEHKU (IOpOTOBBIH YPOBEHB) IpUMEHsIeMbIe IS aHaIN3a MaremaTideckast MOJeIb
a¢hdexTuBHOCTH CUTYaIMi, BOSHUKAIOLIUX Paznen 2.
TIOTyYEeHHBIX IIPH PYKOBOJICTBE Koppemsmonnast
pe3yIbTaToB B 00nacTu KOJIIGKTHBOM. 3aBHCHMOCTh
CTaHAAPTU3ALUH U Paznen 3.
METPOJIOTHH JInneiinoe
IIPOrpaMMUPOBAHIE
Bropoii aTan YMeTh: UCIIOIB30BaTh Paznen 1. TecThl OTKPBITOTO THIIA | DK3aMeH
(IpOABHHY THIH MaTeMaTH4ecKHe MeTo/Ibl Ul | MaremaTideckast MOJIeIb (BoTIpOCHI 1151 OTIpOCa)
YPOBEHB) aHa/IM3a JAHHBIX 110 Paznen 2.
PYKOBOACTBY KOJUIeKTHBOM B | Koppemsinuonnas
cdepe cBoeit 3aBUCHMOCTh
npodeccuoHaIBHOM Paznen 3.
JIuneiinoe
[IPOrpaMMHUPOBAaHHE
Tperuii sTan (BBICOKMIA HUmetpb HaBbIKM puMeHeHust | Paznen 1. IIpakTiueckue 3aganus | DK3aMeH
YPOBEHB) MaTeMaTHYECKUX MOJeNei Marematiaeckast MOJIENb
JUIsl aHAJIH3a TAHHBIX 110 Paszpen 2.




Kon xonTpo-

DopMynupoBka

WHaukaTopsl Otan (ypoBeHb) [Tnarupyemble pe3yIbTaThl HanmeHoBanue Momyinei u HanmeHoBaHHE OIIEHOYHOT'O CPEJICTBA
PYKOBOACTBY KOJUTeKTUBOM B | Koppemsnuonnas
cdepe cBoeit 3aBHCHMOCTh
npogecCHOHANEHOU Pa3zpen 3.
JIeATeIbHOCTH, TOJICPAHTHO Jluneiinoe
BOCIIPUHUMAs! COLIMATIbHBIE, [IPOrpaMMUpOBaHKE
JTHHYECKHE,
KOH(eCCHOHANbHBIE U
KyJIbTYpHbIE Pa3IHyusl.
OIIK-4.3. Mcnons3yer IlepBslit aTan 3HaTh kputepunm U Meroxas! | Pasmen 1. TecTsl 3aKpBITOTO THIIA Ok3aMeH
KPUTEPHH U METOJIBI (IOporoBblil ypOBEHB) OILICHKHU s¢dextuBHOCTH | Maremarudeckas MOZEb
olLeHKH dhdeKTUBHOCTH pesynbratoB B obsactu | Pazpen 2.
peayILTaTOB B OGIACTH CTaHJapTH3AUI n | Koppemsimonnas
METPOJIOTHI B | 3aBHCHMOCTb
CTanzapTU3alin 1 MIPOU3BOJICTBEHHON u | Pazpen 3.
METPOJIOTHH B HENpon3BoACTBeHHOH cepax | JluHeitHoe
IPOU3BOJICTBEHHOHN U [IPOrpaMMHUPOBAHIE
HETPOU3BOICTBEHHOM
chepax
Bropoii aTan ‘YMeTh MCII0JIb30BaTh Pazpnen 1. TecThl OTKPBITOro THIIA | DK3aMeH
(IpOBHUHY THII KPUTEPUH H METOIbI OLICHKH MaremaTrdeckast MOJICIb (BomIpoCHI U1t OIIpoca)
YPOBEHB) s¢dextuBHOCTH pe3yibTaToB | Pasmen 2.
B 00JIaCTH CTaHIAPTHU3AIMU U Koppensumonnas
METpOJIOTHH B 3aBUCHMOCTh
MIPOU3BOJICTBEHHOU 1 Paznen 3.
HETPOM3BOICTBEHHOM cepax | JluneiiHoe
IIPOrpaMMHUPOBAHIE
Tpetuit 5Tan (BBICOKMIA Biajgers MeTOIaMH OLIEHKHA Pazpen 1. IIpakTrueckue 3ananus DK3aMeH
YPOBEHB) 9 (GeKTUBHOCTH Pe3yIbTaToB | MaremaTideckast MOJIEb
B oOnacTy cranmapTu3amuu u | Pasmen 2.
METPOJIOTHHU B Koppensumonnas
IIPOU3BOJICTBEHHOH 1 3aBUCHMOCTh
HETIPOU3BOJICTBEHHOHU cdepax | Pasmen 3.
JIuneiinoe

NPOrpaMMHUpPOBaHHE




OIIMCAHHUE HOKA?ATE.JIEPI N KPUTEPUEB OHEHUBAHUA
KOMIIETEHIINH, OIIMCAHUE IIIKAJI OHEHNBAHUSA

Ne HaumenoBan | Kpatkas xapakrepuctuka | IIpeacraBineHue Kpurepun ouenuanus [Ikana oueHUBaHUA
n/m | ue OLICHOYHOT'O CPEJICTBa OLIEHOYHOTO
OLIEHOYHOT'0 cpezncTBa B
CpecTBa ¢donze
1. Tecr Cucrema TecroBbie B rtecre Brinonneno 90-100% 3ananuit OueHnka «OmauyHo»
CTaHAAPTU3UPOBAHHBIX 3a/1aHus (5)
3ajiaHyH, H03B0Hm0\],ﬂaﬂ B rtecre BhmmonHeHo Oonee 75-89% | Ouenka «Xopouio»
HU3MEPUTh YPOBEHb 3HAHUH. — @)
B Tecre BemoaneHo 60-74% 3amanuit OneHka
«Yoosnemeopumenn
Ho» (3)
B Tecre BhmoaneHo menee 60% 3agaHuii OueHka
«Heyoosnemsopume
abHOY (2)
Bonbmias 4acThb ornpezeneHuit He | Ouenka
mpejcTaBleHa, JuO0 mpexcraBileHa c | «Heydosremgeopume
rpyObIMH OLIHOKAMH. abHOY (2)
2. Onpoc ®dopma paboTsl, KOTOpast Bomnpocs! k IIponemoncTpupoBansl npennonaraemele | OneHka «OmauuHo»
[I03BOJISICT OLICHUTH KPYro3op, | ompocy OTBETH]; MIPaBUIILHO ucross3osad | (5)
YMEHHE JIOTUYECKH MOCTPOUTH anroputM  OOOCHOBaHMH  BO  BpeMs
OTBET, YMEHHE paccyXIEeHHH; eCTh JIOTHKA PACCYKACHUH.
IIPOJIEMOHCTPUPOBATh
MOHOJIOTHYECKYIO Peyb U
HHbIE KOMMYHHKATHBHEIE IIponemoncTpupoBanbl npennonaraemble | OueHka «Xopouio»
HaBBIKU. Y CTHBIU onpoc OTBE€TbI, €CTb JIOTHKa paccyxcneﬂnﬁ, HO (4)
o6nagaer GonbIUME HETOYHO HCTIONB30BaH ITOPUTM
BO3MOKHOCTSMH 000CHOBaHUII BO BpeMs pacCyXICHHH M
BOCIIUTATEIBHOIO HE BCC OTBECTHI IIOJIHBIC.
BO3JIEHCTBHUS, CO3/1aBast
YCIOBHSA ISl HE(POPMAITBLHOTO IIponemoncTpupoBansl npennonaraemele | OneHka
o0meHus. OTBETH, HO HENPaBHJIBHO HCIIONB30BaH | «Yooeremsopumens
anroputM  o0OCHOBaHMH  BO  Bpems | Ho» (3)
paccyXIeHHil;  OTCYTCTBYeT  JIOTHKa
paccyKIeHHI; OTBETHI He TIOJHBIE.
OTBETEHI HEe MPEJICTaBICHEL. Onenka
«Heyoosenemeopume
noy» (2)
3. Hoxnan PacumpenHoe nmiucsMeHHOE Temsl noxnanoB | [TokazaHo ymeHue KpuTHueckoro ananuza | Ouenka «Omauuno

WM YCTHOE COOOIIeHNE Ha
OCHOBE aHaJN3a
COBOKYITHOCTH paHee
OITyOJIMKOBaHHBIX
HCCIIeIOBATENbCKIX, HAyIHBIX
paboTt, n3noxeHue
pe3yJbTaTOB MPOBEIEHHBIX
HCCIIEeZIOBAaHUH,
9KCIIEPHMEHTOB H pa3paboToOK
110 COOTBETCTBYOLIEH
OTpaciy HayYHBIX 3HAHUI,
HMEIONIYX 3HAUCHHUE JUIS
TEOpUH HAYKH U
MPaKTHYECKOTO TIPUMEHEHHSL.

vHpOpMALIUH. Tema aKTyaJbHa,
COZiepyKaHHE COOTBETCTBYET 3asiBICHHOI
TeMe, TeMa MOJHOCTBIO  PACKphITa,
TIPOBEICHO paccMoTpeHne

JIMCKYCCHOHHBIX BOTIPOCOB TI0 Ipobieme,
COIIOCTAaBJICHBI PA3JIMYHBIE TOUKH 3PEHHS
10 PacCMaTPUBAEMOMY BOTPOCY, S3BIK
M3JI0KEHHUS HayveH, cobroaeTcs
JIOTHYHOCTE W TOCNIEZIOBATEIbHOCTh B
M3JIOKEHWH  MaTepuaia, WCIONb30BaHbI
HOBEHlIIHe HCTOYHMKH 1O mpobieme,
BBIBOJIOB 4YETKHE, O(OpMIICHHE pPabOThI
COOTBETCTBYET HPEBSBISIEMBIM
TpeOOBaHMAM.

®)

IToxa3aHO yMEHHE KPUTHYECKOTO aHAIM3a
HHpOpMALIUH. Tema aKTyalbHa,
coziepyKaHUE COOTBETCTBYET 3asiBICHHOM
TeMe, S3BIK W3JIOXKECHHS HaydeH, HO
3asIBJICHHAs TEMa PACKPBITA HEJJOCTATOYHO
TIOJTHO, OTCYTCTBYIOT HOBeHIme
JUTEepaTypHBIE UCTOYHHKH MO Ipobieme,
npu  opopMIICHUH pPabOTBl  MMEIOTCS
HEJIOYCTEL

Ouenka «Xopouio»

4)

He mnoka3aHO yMeHHE KPHTHYECKOTO
anammza  uHQopmanmu.  ConepkaHue
paboThI HE B MONHON Mepe COOTBETCTBYET

3asBICHHON TEME, TeMa packpeITa
HCIOCTAaTOYHO I0JIHO, HUCIIOJIB30BaHO
He0oJIbIIIoe KOJIMYECTBO Hay4YHBIX
HWCTOYHHUKOB, Hapylmi€Ha JIOTMYHOCTb M

Ouenka
«Y0oeremeopumens
Ho» (3)




Ne HaumenoBan | Kpatkas xapakrepuctuka | [IpeacraBieHue Kpurepuu ouenuBanus [Ikana oueHUBaHUSA
n/m | ue OLICHOYHOI'0 CPEeICTBA OLICHOYHOTO
OLICHOYHOT'O cpencTBa
cpejcTBa (hone
MOCNIEIOBATENPHOCTE B H3IIOXKCHHHU
Marepuana, Mpu OGOpMICHHH pPabOTHI
HMEIOTCS HEJIOUEThI.
Conepxanue paboTel He cooTBeTCTBYeT | OmeHka
3asBJICHHON TeMe, cojepkaHue pabotel | «Heyooenemeopume
H3JI0XKEHO HE HayYHBIM CTHJIEM, MaTepHall | JbHO» (2)
H3JI0KEH HErpaMoTHO, 0e3 JOrmYecKoi
MOCJIE/I0BATENILHOCTH, TPH  O(OPMICHUU
paboThl HUMEIOTCSI TPy Oble HeI0UEeTEL
4. Pedepar IIpoxykT camocrosTenbHON Tembt Iloxa3zaHo mnOHHMMaHHE TeMbl, yMmeHue | Ouenka «Omauyno»
paboTBI, MpeaCTaBIIOLIHI pedeparon Kputhyeckoro ananuza uHpopmaruu. | (5)

c000ii KpaTKoe M3JI0KCHHE B
MHCHMEHHOM BHIE
MOJTyYEHHBIX PE3yJIbTATOB
TEOPETUYECKOTO aHAIN3a
OnpeeIeHHON Hay4HO
(y4eOHO-HCCIIeI0BATENbCKOMN )
TEMBI, TJIe pacKphIBAeTCs CYTh
HCCIIeIyeMOii TIPOOIIEMBI,
MIPUBOJISTCS Pa3iIMIHBIC TOUKH
3pEHUs, a TAK)KE aBTOPCKHUI
B3IJISA]] HA Hee.

Hcrone3yeTcss OCHOBHasi JUTEpaTypa IO
npodneme, JIaHO TEOpeTHYECcKoe
000CHOBaHHE  AKTyalbHOCTH  TEMBI,
[IPOBE/ICH aHAJIM3 JIMTEPATyphl, MOKa3aHO
[IPIMEHEHHE TEOPETHYECKUX ITOJIOKCHHI
B NpO()eCCHOHANBHON  JCSTENBHOCTH,
pabora KOPPEKTHO odopmieHa
(opdorpadusi, cTUIb, LUTATHI, CCBUIKA H
T.0.). M3noxeHnne Martepuama paboTHI
OTIIMYACTCS JIOTUYECKOit
I0CJIE/I0BATENBHOCTBIO, HaJIn4ueM
HIUTFOCTPATHBHO-aHAITHTHIECKOTO
MaTepuaiia (Tabiuiibl, JUarpaMmbl, CXEMbL
U T. JI. — IpY HEOOXOJMMOCTH), CCHUIOK Ha
JIMTEpaTypHbIC u HOpPMAaTHBHBIC
HCTOYHHUKH.

Iloxa3aHO TOHUMAaHHE TEMbI, yMEHHE
KPUTHYECKOro aHaiuu3a uHpopmaimu. B

pabote HCIIOJIB30BaHA OCHOBHasI
JuTepaTypa 1o Teme (MeToAMdecKas W
Hay4Hasi), JIaHO TEOPETUIECKOe

00OCHOBaHHME TEMBI, PacKPHITO OCHOBHOE
colepkaHHe TeMbl, paboTa BEIIOJIHEHA
MIPEHMYIECTBEHHO CaMOCTOSITEIIBHO,
COIEPKUT POOIEMBI MIPUMECHEHUS
TEOPETHICCKHX TIOJIOXKEHUH B
npodeccuoHaIbHOM JIeATENbHOCTH.
Wznoxenne Marepuana paboThI
OTIMYAETCS JIOTUYECKOI
M0CJIEI0BATEIbHOCTHIO, HaJTH4YUeM
WITIOCTPAaTUBHO-aHATUTUUECKOTO
MartepHaia (TabJuIbl, HarpaMMBbl, CXEMBI
U T. JI.- IpH HEOOXOMMOCTH), CCBUIOK Ha
JITEpaTypHbIE " HOpMAaTHBHEIE
HUCTOYHHUKU. VMeEIoTcs HEeNoCTaTKH, He
HOCSIIME TNPHHIMITNAIBHOIO XapakTepa,
paboTa KOppeKTHO 0(OopMIIeHA.

Ouenka «Xopouio»

4)

He moka3aHo NMOHMMaHME TEMBI, YMEHHE
KPUTHYECKOTO ~ aHanu3a  HMH(OpMaInH.
bubmorpadwus OrpaHHYeHa, HET
JOJDKHOTO — aHamu3a  JMTEepaTypel IO
npobieme, TeMa pabOThl  PaCKphITa
4aCTUYHO, pabOTa BBHINOIHEHA B OCHOBHOM
CaMOCTOSATEILHO, HE COJEPIKUT DIIEMEHTOB
aHanM3a peanbHBIX npoOmem. He Bce
paccMaTpHBaeMble BOIPOCHI HM3II0XKEHBI
JOCTaTOYHO TIyOOKO, €CTh HapyLICHHs
JIOTHYECKOi MOCIIeI0BATEIbHOCTH.

OneHka
«¥Yoosremsopumens
Ho» (3)
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Ne HaumenoBan | Kpatkas xapakrepuctuka | [IpeacraBieHue Kpurepuu ouenuBanus [Ikana orleHUBaHUS
o/m | ue OILICHOYHOT'O CPEJCTBA OLICHOYHOTO
OLICHOYHOTO cpencra
cpejcTBa (hone
He packpeita Tema pabotel. Pabora | Ouenka
BBINIOJIHEHA ~HECAMOCTOSTENIbHO, HOCUT | «Heydoenemeopume
ONHUCATENIbHBII XapaKkTep, ee MarepHan | JbHO» (2)
M3JI0KEH HErpaMoTHO, 0e3 JIOrH4ecKon
MOCJICIOBATEIPHOCTH, HET CCBUIOK Ha
JIUTEPaTypHbIE u HOPMAaTHBHbIE
HMCTOYHHKU WM MX HEJOCTOTOYHO M OHU
0(OpMIICHBI HEKOPPEKTHO.
5.1 | Dx3amen KonrposbHOE MeporpusTue, Bomnpocs! k TlokaszaHo 3HaHHME TEOPUH BOIIPOCA, Ouenka «Omauuno»
KOTOPOE MPOBOAUTCS 1O JK3aMeHy MOHATHHHO-TEPMUHOIOTHYECKOTO (5)

OKOHYaHUH U3Y4YEHHS
JIACIIATIITNHBL.

anmapara AUCUUIUTHHBL, YMEHHE
aHaAJIM3UPOBATh Mpoliemy,
COJIEPIKATENIBHO M CTHIIUCTHICCKA
TrPaMOTHO HM3JIaraTh CyTh BOIIPOCA;
r1yOOKO TIOHUMATh MaTepUall; BIIaICHHE
AHAJTMTUYECKAM CHIOCOOOM HM3II0KEHHUS
BOIPOCA, HAYYHBIX UJICH; HABBIKAMH
apryMeHTalUK U aHajn3a akTos,
CcOOBITHH, SIBJIICHUH, TIPOLIECCOB.

BeictaBisieTcst 00ydaronieMycs, IOJHO,
MoapoOHO ¥ TPAMOTHO OTBETHBIIEMY Ha

BOIIPOCHI Oumera " BOIPOCHI

9K3aMEHATOPA.

ITokxazano 3HaHUE ocHOBHBIX | OmeHka «Xopouwio»
TeopeTHdecknx  rmojnoxermii  Bompoca; | (4)

YMEHHE aHaJIM3UPOBATH SIBICHHS, (aKTH,
IeHCTBUS B pamMKax
coJiepKaTeIbHO u
rPaMOTHO H3JaraTb CyTh BOIPOCA, HO
MMEeT MECTO HEIOCTaTOYHas IMOJHOTA

BOIpPOCa;
CTHIINCTHYCCKH

OTBETOB IO  H3JIaraéMOMY  BOIPOCY.
IIponemoHcTpUpOBaHO BIIafeHHE
AQHAIUTUYECKHM  CHOCOOOM — HM3JIOMKEHHS

BOIIPOCA U HABBIKAMH apryMEeHTAIHU.

BricraBnsercs oOydaromemycs,
MOJHOCTBIO OTBETUBIIEMY Ha BOIIPOCHI
Ounera W BONPOCHI 3K3aMEHATOpa, HO

JOITyCTHBIIEMY npu OTBETaxX
He3Ha4YUTeNbHbIe omnbku,
yKa3bIBaromue Ha HaJln4ue
HECHCTEMHOCTH U IMPOOEIIOB B 3HAHMSX.

IMokaszano 3HaHme Teopun Bompoca | OreHka
(parMeHTapHO (HENONHOTAa W3JIOKeHUs | «Yodoeremsopumens
nH(pOpPMAIMH; ONEPUPOBAHNE MOHATHAMHU | HO» (3)
Ha OBITOBOM YPOBHE); YMEHHE BBIICIUTH

raaBHOe,  C(OPMyIHPOBATH  BBHIBOIBI,

HOKa3aTh CBA3b B IOCTPOCHHM OTBETAa HE
POJIEMOHCTPUPOBAHO. Bnanenue
AHAJTUTHYECKUM  CIIOCOOOM  M3IIOKESHHS

BONIPOCa U BIAJCHHE  HABBIKAMH
apryMeHTAlluH He TIPOJAEMOHCTPHPOBAHO.
Obyyaromuiics JIOTTYCTHIT
CYIECTBEHHBIC OIIMOKH IPU OTBETax Ha

BOHPOCHI Ounetos " BOIPOCHI
9K3aMeHaTopa.

3HaHWe MOHATHIHOTO amnmapaTa, Teopun | OneHka
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Ne HaumenoBan | Kpartkas xapakTepuctuka | [Ipencrasienne Kputepun oneHuBaHMs [Ikasa oLeHUBAHUS
o | ue OIIEHOYHOTO CPEJICTBA OIIEHOYHOT'O
OIIEHOYHOT'0 cpencra
cpejcTBa (hone
BOMpoCca, HE  MPOJEMOHCTPUPOBaHO; | «Heydoenemgopume
yMeHHe aHaJIM3UPOBATh yueOHbIit | J1bHO» (2)
Martepual ~ He  MPOJEMOHCTPUPOBAHO;
BJIQJICHUE  AHAJIUTHYECKHM  CIIOCOOOM
M3JIOXKEHHs]  BOIpOCa W BIAJCHHE
HaBBIKaMU apryMeHTaluH HE
MIPOJIEMOHCTPUPOBAHO.
OOyuaromuiicss He OTBETHJI HA OJMH WITH
JBa BOIpoca OuiieTa U IOIOIHUTENbHbIC
BOTIPOCHI K3aMEHATOPA.
5.2 | Dx3ameH KoHnTponbHOE MepomnpusTHe, TecToBbie B Tecte BrmonneHo 90-100% 3aganuit Ouenka «Omauuno»
KOTOPOE MPOBOAUTCS T10 3a7aHHS K (5)
OKOHYAHUH H3y4CHHS JK3aMeHy
JIMCLMITINHEL. B rtecre BbimosHeHO Oonee 75-89% | Ouenka «Xopowio»
3a1aHuit 4)
B rtecre BinonHeHo 60-74% 3ananuii OneHka
«Yoosnemeopumens
Ho» (3)
B rtecre BoinonHeHo MeHee 60% 3aiaHuit OneHka
«Heyoosenemeopume
avHoy (2)

3. TUITOBBIE KOHTPOJIBHBIE 3AJIAHUS UJIM UHBIE MATEPHUAJIbI, HEOBXO/IUMBIE
JJISI OEHKH 3HAHWI, YMEHHMM, HABBIKOB M (MJIM) OMNBITA JAEATEJBHOCTH,
XAPAKTEPU3YIOIIAX D3TANBI ®OPMUPOBAHHS KOMIIETEHIIMA B TIPOIIECCE
OCBOEHU S OGPA3OBATEJIbHOM ITPOI'PAMMBbBI

OueHOYHBbIE CPEACTBA JAJ MPOBEAeHHA TEKYIIero KOHTPOJIs
Texymuii KOHTPOIb OCYIIECTBIIACTCS MPEToiaBaTeieM AUCIHUILINHBI PY POBEJACHUN 3aHATUI B
(hopMe TeCTOBBIX 3aJIaHUH, YCTHOT'O OIPOCa M IMPAKTHUECKUX 3aIaHuM.

OIIK-4. CnocoGeH pa3padaTbiBaTh KPUTEPUH U IPUMEHATH MeTO/IbI OLEHKH 3(PPeKTHBHOCTH
MOJy4YeHHBIX Pe3yJbTATOB B 00JACTH CTAHAAPTHU3ALMH W METPOJIOTHM B TNPOM3BOACTBEHHOH M
HeNMPOU3BOJCTBEHHOI1 cepax

OIIK 4.1. - Paspa0arbiBaeT KpUTepuH OLeHKH 3((PeKTHBHOCTH pe3yJbTATOB B 00J1acTH
CTAHAAPTU3ANMH U MEeTPOJIOTHM B MPOU3BOJACTBEHHON U HEMPOU3BOACTBEHHOI cdepax

IlepBblii 3Tan (MOPOroBO YpPOBeHb) — MOKA3bIBAeT C(POPMHPOBAHHOCTL IOKA3aTeNs
KOMIIETEHIINH «3HATBH»: OCHOBHbIE NMOHATHA W METOAbl MaTeMATH4YeCKOIr0 aHAJM3a, TUCKPEeTHOI
MaTeMaTHKH, Teopuu Tu¢depeHuINATLHBIX YPABHEHUI U TeOPHHU BePOSITHOCTEH.

TecToBbIe 3a1aHNs 3aKPHITOT0 THNA
1. Mogens, mpexacraBisitonias coboi OOBEKT, KOTOPBIH BeleT ceds Kak peallbHbIH OOBEKT, HO He
BBITJIIUT KaK TAKOBOM — 3TO ... (BBIOEPHUTE OAMH NPaBUIILHBIN OTBET):
a) MaTeMaTHYecKast MOJIeIb
0) TuIoBas MOJIEIb
B) pu3uyeckas MoJenb
T') aHaJIOrOBasi MOIENb
1) HET TIPaBUIHLHOTO OTBETA

2. Mogenb, mpeAcTaBigOmas TO, YTO HCCIEIYETCs] C MOMOILIbI0 YBEJIMUYEHHOTO WIIM YMEHBIIEHHOTO
OTNHMCaHMUs 00BEKTA UM CHCTEMBI — 3TO ... (BBIOEPUTE OJIMH MPaBUIHHBIA OTBET):

a) MaTeMaTHIeCcKasi MOJICTh

0) TunIOBast MOJICITH

B) pu3uyeckas MoJenb
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T') aHAJIOTOBast MOJICITb

1) HET PaBUIHHOTO OTBETA

3. HCpBLIG MAaTEMATHYCCKUEC MOJCIIN ObLUTH CO3J4aHEbI ... (BLI6CpI/ITe OJVH HpaBHJ’ILHLIﬁ OTBGT)Z

a) A.®. Kemd

6) B.K. Mapkcom

B) C.I'. ®enpamanom
r) J. 1. Heiimarom

1) HET TIPaBUIHHOTO OTBETA

4 CeteBble MOZAETH BIIEPBbIe OBUIN MPEIJIOKEHHI . .. (BBIOCpUTE OJMH MPABUILHBINA OTBET):

a) CLHIA

6) CCCP

B) AHrHH
r) ['epmannm
1) Opannun

5. Ucnonp3oBath DBM parmioHanbHO Ha dTarne ... (BHIOEpUTE OJWH MPAaBHIBHBIA OTBET):

a) YUCIIEHHOE pellieHe

0) MaTeMaTUYeCKUi aHAIN3 MOJIETIeH

B) MOCTaHOBKA IKOHOMUYECKOH MPOOIEeMbI U €€ KaueCTBEHHBIN aHAIN3
T') IOCTPOCHUE MaTEMaTHIECKOW MOIEITN

1) HET MPaBUIIBHOTO OTBETA

gl wnNE
o (oo W |w

6. K MareMaTHUECKUM MOJICIISIM MIPEIbABIISCTCS LENbIi psin TpedoBanuii. CooTHecUTe TpeOOBaHUE

C OIpCACJICHHUEM.

TpebGoBanue

OnpepenexHue

1. momHOTA

a) BO3MOXHOCTh pydHoro winu c¢ mnomomnipio IIK (OBM) wuccnemoBanus
KAUeCTBCHHBIX M KOJMYECTBCHHBIX 3aKOHOMEPHOCTEH (YHKIIMOHUPOBAHUS
00beKTa (CHCTEMBI)

2. MOJYJIBHOCTh

0) BO3MOXKHOCTHh DPa3paOOTKH COOTBETCTBYIOIIUX AITOPUTMA W TPOTPAMMEL,
peanm3uytonux Moaens Ha [1K

3. BEIUUCIIUMOCTD

B) MoJedb TIO3BOJSIET OTPa3uTh B JIOCTATOYHOW Mepe MMEHHO Te
XapaKTEepUCTUKU U OCOOEHHOCTH, KOTOPhIE MHTEPECYIOT Hac B 3aBUCHMMOCTHU OT
MTOCTaBJICHHOM IETTU MPOBEICHUS BBIYMCIUTENLHOTO S9KCIIEPUMEHTA

4. anTropuUTHU3NPYEMOCTH

I') COOTBETCTBHE KOHCTPYKLIMH MOJIEIH CTPYKTYPHBIM COCTABIISIONIUM OOBEKTa
(cucremsr)

,Z[) XapaKTCpU3ycCT €€ yCTOfI‘IPIBOCTB IO OTHOLICHUIO K NOTPCHIHOCTAM UCXOJHBIX
JaHHBIX, CIIOCOOHOCTh npeayraabiBaTb 3TU MNOTPCIIHOCTH W HC JOIYCKATb HUX
YPE3MCPHOT'0O BIMAHMA HA PE3YJIBTAT BEIYUCIIUTCIIBHOI'O SKCIICPUMEHTA

3anumuTe B TaONUIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIIMMH HU(PpaMH
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Bropoii 3Tan (NpoABMHYTBHIH YpPOBeHb) — MNoOKa3biBaeT CHOPMUPOBAHHOCTHL IOKAa3aTeis
KOMIIETEHIIMU «YMeTb»: HCNO0Jb30BATh H3yYeHHbIe MaTeMaTHyecKHe TMOHATHS M MeTOAbl A
¢opMyanpoBaHusi U peuieHus NPodJIeM NPUKJIATHOTO XapaKTepa.

3apanus OTKPBHITOTO THINA (BOMPOCHI AJIs1 ONPOCa):
1. lnst perieHus Kakux 3a7ad B dKMBOTHOBOJCTBE HCIIOJb3YIOT PEIPECCUOHHBIN aHaIN3?
2. Kaxkoiif MoxeT ObITh perpeccusi OTHOCHTENBHO YHCIIa YUYUTHIBAEMBIX TPU3HAKOB?
3. Uro Ha3bIBaeTCs ONepanueil B MaTeMaTHIeCKOM MOJICITHPOBAHNN?
4. Kakoe pelreHne 3a1aqi Ha3bIBACTCS ONITUMATEHBIM?
5. Ecnn @ynknus W, Haubonbinee (1M HaUMEHbIIEe ) 3HaYeHNE KOTOPOH TpeOyeTcsl OThICKATh, TMHEHHA
no Xi(W=alx1+a2x2+...+anxn) u orpaHUyYCHUs 3aMUCHIBAIOTCS TAKXKE C IMOMOLIBIO JIOOBIX JIMHEHHBIX
PaBEHCTB MJIM HEPABEHCTB, TO [IOJ00HbIE 3aJa4H SIBJISIOTCS KAKUMU 3a1a4aMu’?
Kiroun

1. | PerpeccHoHHBIN aHAU3 B KUBOTHOBOJICTBE MCIOJB3YIOT JUIS YCTAHOBJICHUS (DOPMBI 3aBUCHMOCTH
MEXAy TIepEMEHHBIMH, OmpenesreHuss (YHKINH PEerpeccud, s TPOTHOCTUYECKOW OICHKH
HEU3BECTHBIX 3HAYEHUH 3aBUCUMOM MepeMEHHON

2. | Perpeccust MoxkeT OBITh MPOCTOH (MEXIy IBYMsS IMEPEMEHHBIMH) W MHOKECTBEHHOW (MEXIY
3aBHCHMOI1 mepeMeHHO Y M HECKOJIbKUMH HE3aBHCUMBIMH ITEPEMEHHBIMHU)

3. | Omepanmeld Ha3bIBae€TCS BCSIKOE MepompusaTHe (cucreMa eHCTBHI), OObEIMHEHHOE EIMHBIM
3aMBICIIOM, M HAlpaBJIeHHOE K OCTIKEHUIO Kakoi-To menu. MccnenoBanue omeparmii BeneTcs: Ha
MOJIETIH.

4. | OnTUMaNbHBIMU HA3BIBAIOTCS PEICHHMS, 110 TEM WM IPYTUM MPH3HAKAaM MPEINOYTUTENBHBIE MTEpes
JOPYTUMH.

5. | 3amagyaMu TMHEHHOT'O MPOTrPAMMHPOBAHHUS

Tperuii 3Tan  (BbLICOKMII YpPOBeHBb) — MNOKa3biBaeT CHOPMHPOBAHHOCTL TMOKA3ATENs
KOMIETEHIINH «BJAJETh»: HABBIKAMH pellleHHs 3a7a4 0H0JIOTHH, MPUMEHAS MaTeMaTH4YeCKHil
anmapar

IIpakTu4yeckue 3agaHus:
1. B Hauane naGmonenus nomyisius cocrosina u3z 800 ocobeit. 3a rog poamiiock 150 ocobeit (oc./rox), a
ymepio 50. O1eHUTh CKOPOCTh €CTECTBEHHOTO YBETUUEHUS TOMYJIIAINH (T).
2. CKOJIbKO CTEPUJIbHBIX CaMIIOB HEOOXOMMO BBOJUTH B IMOIYJISIIAI0 HACCKOMBIX 33 CIUHHUILY BPEMECHHU
Ha eIMHUILY TUIOIa I, 4To0b! X(t)—0, ecnu r= 1 1/4ac, a = 0,01 1/4ac?
3. cxonHbIil BapuaIOHHBIN PsAl OIEHOK IMpH3HaKa y 7 OOBEKTOB B MOPSIKOBOW IIKaie (HAIpUMep,
CTETICHH TTOBPEXKICHHUS ITaM0a TUIOZ0BEIX AepeBheB Mopo3amu 1o 10-Tu OamnsHOM mkane) —2; 4; 8; 1; 9;
5; Vkaxute panru 00HEKTOB.
4. VicxomHBIN BapHAIOHHBIN PsAIl ONEHOK IMpH3HaKa y 7 OOBEKTOB B MOPSIKOBOW IIKaie (HAIpUMep,
CTETICHH TTOBPEXKICHHUS ITaM0a TUI0Z0BEIX AepeBheB Mopo3amu 1o 10-Tu OamnsHOM mkane) —2; 4; 8; 1; 9;
5; YkaxxuTe cymMMy paHToB.
5. VcxoaHblil BapuallMOHHBIA PAJ] OIICHOK MpH3HaKa y 7 OOBEKTOB B IMOPSAKOBOW IKaje (Hampumep,
CTETICHH TTOBPEXKICHUS IITaM0a TUI0J0BEIX AepeBheB Mopo3amu 1o 10-Tu OamnsHoM mkane) —2; 4; 8; 1; 9;
5; YkaxxnuTe paH)KUPOBaHHBIN B IOPSAKE BO3PACTAHHS BAPHAIIMOHHBIN sl 3TUX 00BEKTOB.

Kiroun

r= 150(oc./rox) / 800(oc.) =50(oc./rox) / 800(oc.) = 0,125 1/rox

n>1/0,01 = 100 ocobeii B yac, T.e. He MeHee 2400 ocoOeil B CYyTKU Ha eAMHHUITY IUIONIAIN

Cymma panros: 1+2+3+4,5+4,5+6+7=28 (cymma nopsiiKoBbIX HOMEpoB 1+2+3+4+5+6+7=28).

1
2.
3. | Panru obnekroB -1; 2; 3;4,5;4,5;6; 7.
4
5

PamxupoBaHHBIN B MOPSIJIKE BO3PACTaHUS BAPUAIMOHHBIN psijt 3THX 00bekToB —1; 2; 4; 5; 5; 8; 9.

OIIK 4.2. - [IpumensieT MeTOABI OLeHKH 3(PPeKTHBHOCTH MOJYUYCHHBIX Pe3yaIbTATOB B 00J1aCTH
CTAHAAPTU3ANMHU U METPOJIOTHH

IlepBblii 3Tanm (NMOPOroBOW YpPOBeHb) — TOKAa3bIBaeT C(HOPMHUPOBAHHOCTL TMOKA3ATENs
KOMIIETEHIINH «3HATH»: OCHOBHbIE MeTOAbI, IPUMeHsieMble ISl AHAJTH3a CUTYyalHii, BOSHHKAIOIIHUX
NPH PYKOBOJCTBE KOJJIEKTHBOM.
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TecToBbIe 3a1aHNs 3aKPHITOT0 THNA

1. Eciu B pasperiaronieM CToJI0Ie CUMILICKCHONW TaOJUIbI HET MOJOXKHUTEIbHBIX KO3(Q(HUIMEHTOR, 3TO
03HaYaeT, YTo ... (BEIOEpUTE OJUH MPABUIBHBIA OTBET):

a) HaliJICH ONTHMAaJIbHBIN IJIaH Ha MAaKCUMYM

0) 3a71a9a HEpa3pemmnma

B) Hai{/IeH ONTUMAaJFHBIN TUIaH HA MUHUMYM

T') ONTHMAJIbHBIN TUIAH OTPULIATEIIbHBIH

1) OTITUMAJTLHBIN TIaH TIOJIOKUTEITHHBIHA

2. Ecnu B KpUTEpHUANbHOW CTPOKE CHUMIUICKCHOH TaOJMHIBI HET OTPUIATENbHBIH KOA((QUIMEHTOB, 3TO
03HAYaeT, YTo ... (BEIOEpUTE OUH MPABUIBHBIA OTBET):

a) HaliJileH ONTHMaJIbHBIN IJIaH Ha MAaKCUMYM

0) 3aa4a Hepa3pemnmma

B) HaiiiecH ONTHMAIBHBIN TJIaH HA MUHUMYM

T') ONITUMAJILHBIN IJIaH OTPHUIATESIIBHBIN

1) OTITUMAJTLHBIN IIaH TOJI0KUTETbHBIH

3. 3aaya MaTeMaTHYECKOTO MPOTPaMMHUPOBAHUS SIBIISIETCS JIMHEHHON ... (BRIOEPUTE OWH MPaBUIHHBIN
OTBET):

a) eciu ee 1esieBast QyHKIMS TUHCHHA

0) ecnu ee OrpaHUYCHUS TMHCHHBI

B) eciM ee LeseBas QyHKIHUA U OTPaHNYEHUS JTNHEHHBI

T) €CJIM pe3yJIbTaT peleHus npsmas

) eciu ee 1iesieBast (GyHKIMS paBHa OTpaHUUCHHUIO

4. He 6asucHbIe TIepeMEHHBIC B OMOPHOM IUIaHE 3aJa4M JIMHEHHOTO MPOTrPaMMHPOBAHUS PaBHEI
(BBIOCpUTE OJMH NPABUIILHBIN OTBET):

a) HyJIIO

0) moOBIM YHCIaM

B) MOJIOKUTEIBHBIM YHCIIAM

T') OTPHUIIATEILHBIM YK CIIaM

1) TpOOHBIM YHCIIaM

5. Ecnu ontuManbsHOE 3Ha4€HHE OCHOBHOM IIEPEMEHHOM 33/1a4y JIMHEWHOT O ITPOrPaMMUPOBAHUS PABHO
HYJIIO, TO ONITUMAJIBHOE 3HAYEHHUE JTOMOJHUTEIBHOM IEPEMEHHOM B COOTBETCTBYIOIEM OIpaHUYEHUU
JBOWCTBEHHOM 3a1a4H ... (BBIOEpPHUTE OANH NPaBUILHBIA OTBET):

a) OobIIe HYJIs

0) MOXKET OBITh JTFOOBIM

B) paBHO HYJIIO

T) LI€JI0€ YHCIIO0

1) TpOOHOE YUCIIO

Kiroun

1. 0
2. a
3. B
4, a
5. 0

6. PaccraBbTe B IPaBUILHOM MOPSJIKE DJIIEMEHTHI JITOPUTMA COCTABJICHHUS MATEMAaTHYECKON MOJICITH.
a) ompeeNneHne NnoKas3arenei KauecTa

0) NOCTaHOBKA 3a/1a4u HCCIIEAOBAHUS

B) OIIpeZieIeHNe TapaMeTPOB, BIUSIONINX Ha KA9eCTBO MpoIecca

T) omnpeziesieHue 00JIacTH PeIeHNs 3a1a4H

1) BEIOOp MeTO/a peLIeHus

Kimrou: 6aBry
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Bropoii 3Tan (NpoABMHYTBHIH YpOBeHb) — MNoOKa3biBaeT CHOPMUPOBAHHOCTL IOKAa3aTe/Is
KOMIIETEHIIMU «YMeTb»: HCIMOJb30BaTh MaTeMaTHYeCKHe MeTOAbl AJf aHAJIu3a [JaHHBIX IO
PYKOBO/JCTBY KOJLJIEKTUBOM B cepe cBOeil NpPo¢ecCHOHAIBHOI 1eATeJILHOCTH

3apanus OTKPBHITOTO THINA (BOMPOCHI AJIs1 ONPOCa):
1. UTo Takoe onTHMabHOE perieHue?
2. Ha yeM ocHOBaH qud G epeHIMaNbHBIN METO]T OLICHKU KayecTBa MPOAYKIIUN?
3. Uto Takoe mikana OneHKu?
4. Kakue cymecTByIOT OCHOBHBIE THIIBI IIKAJ OLIEHKH MPHU3HAKOB?
5. Ha3oBuTe JBa OCHOBHBIX NOJXOa MTPH MOJICIHUPOBAHUU TIPOIIECCOB U CHCTEM.
Knroun

1. | OnTuMmansHOE pelieHne — 3TO IUIaH, NPW KOTOPOM TieneBasg (YHKOHMSA TPUHUMAET CBOE
MaKCUMaIbHOE (MUHUMAJIBHOE) 3HAUCHHE.

2. I[I/I(b(bepeHHI/IaﬂLHI)II‘;I METOJ OLCHKU Ka4YCCTBa NPOAYKIIMU OCHOBAH Ha COIIOCTABJIICHUN CAMHHUYHBIX
MoKa3aTelIell ee KaueCTBa C SAMHUYHBIMM TT0Ka3aTeIsIMU 06a30BOro 06pa311a.

3. | Illxama OeHKH — 3TO CITOCO0 M3MEPEHHsSI COCTOSTHUS IIEPEMEHHOTO

4. (OCHOBHBIE THUITBI IIIKAJI OI[EHKU IIPU3HAKOB. HOMHWHAaJIbHAas, IOPAAKOBasd, MHTCPBAJIbHAasA

5. | /IBa OCHOBHBIX MMOJX0/Ia IIPY MOJICIMPOBAHUY MPOLIECCOB U CUCTEM: KJIACCHUECKUIN M CUTEMHBIN

Tperuii 3Tan  (BbLICOKMII YpPOBeHb) — MNOKa3biBaeT CHOPMHPOBAHHOCTL TMOKA3ATENs
KOMIIETEHIIUM «BJIAJETb»: HABBIKAMH INPHMMEHEHHS] MAaTeMAaTHYeCKMX MoJeJieil Ui aHaau3a
AAHHBIX 10 PYKOBOACTBY KOJUIEKTHBOM B cdepe cBoeil npogecCMOHAIBLHON AesiTeJbHOCTH,
TOJIEPAHTHO BOCHPHHHMAS COLMAJIbHBIC, 3THHYECKHE, KOH(ecCHOHATbHbIe M KYJbTYpPHBIE
pazaunums.

IIpakTuyeckue 3agaHus:
IIpakTuyeckue 3agaHus:
1. 3agaga Kakoro THUIIA MATEMAaTUIECKH 3aMACHIBACTCS CICAYIOIUM 00pa3oM:

U= f(X)—mag ¥ el 1)

rae X = (X1, X2, ... , Xn); W — 00J1aCTh IOMTyCTHMBIX 3HAUYEHHUH MEPEMEHHBIX X1, X2 , ... , Xn ;f(X) —
eneBast QyHKIUS.
2. HazoBuTe xapakTepHble YepPThl JMHEHHOTO IPOrpaMMUPOBAHHUS.
3. JIs1st HOCTPOSHHUSI KOHTPOIIBHOW KapThl OMPEACISACTCS 00151 OeheKmublx uz0eautl (¢i) B KaxI0i napTHH:

gi=di/ni mmm qi=di/ni*100%
rae Ni — KOJIMYECTBO U3/CNHUil B MAPTHH | ; 4TO 03Ha4YaeT di?

4. JluHeWHbld KOX(D(OUIMEHT KOPpENSIMH - TapaMeTp, KOTOPBIH XapaKTepu3yeT CTeleHb JIMHEHHON
B3aMMOCBSI3U MEXKY ABYMS BBIOOPKaMH, pacCUMTBIBAeTCS 10 opmyIie:

C o 2(6=%)-(%-Y)
YR DY 0

Te Xi — 3HAYEHUs, IPUHIMAaeMbIe B BRIOOPKE X,
Vi — 3HAYeHUs, IPUHUMAEMbIE B BBIOOPKE Y
X —cpemusasino X, ¥ — cpeansaa mo Y.

Koaddumment koppemsmy usmensiercs ot -1 g0 1. Korma mpu pacdeTe moaydaeTcs BeIMIrHa 0oJbImas +1
WK MeHbIas -1, a Takke 0 — 9To 3TO 03HAYaeT?
5. Onummre padouyro GopMyIry MeTo/1a HAMMEHBITUX KBa[PaToOB.

Kiroun
1. | 3agaya JIMHEHHOTO MPOrpPaMMHUPOBAHHMS
2. XapakTepHbIe YepThl 331a4 JIMHEWHOTO TPOrpaMMHUPOBAHHS CIIETYOLINE:
. nokasatenb onrtumanbHocTH T(X) mpencramiser coOol JHMHEHHYIO (GYHKIHMIO OT
aneMeHTOB pemenns X = (X1, X2, ... , Xn);

OrpaHUYUTCIIbHBIC YCIIOBH, HAJIara€MbIC Ha BO3MOXKHBIC PCIICHUA, UMCIOT BU{ JIMHEHHBIX PaBCHCTB
HJIN HCPABCHCTB.

w

di — Kom4ecTBO Ae()EKTHRIX M3/IEIMA, IOTABIINX B MAPTHIO |.

4. | Korma mpum pacdere mojiydaeTcs BeawWdmHa Oojbimas +1 wim MeHbImas -1 — clemoBaTenabHO,
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Mmpou3olnia omuoka B BeaUcIHeHUsiX. [lpu 3HadeHun ( JIMHEWHOW 3aBHCUMOCTH MEXIY ABYMS
BBIOOPKAMH HET.

5. | Pabouasa ghopmyna memooa naumenvuiux keaopamos. Y t+1 = a*X + b, rne t + 1 — mporuno3HsIit
nepuo; Yt+1 — mporHo3upyeMblil MOKa3aTeNb; a U b - KOAGGUIUCHTHI, X - YCIOBHOE 0003HAYCHUE
BpEMEHH.

OIIK 4.3. - Ucniop3yeT KpUTEPUH M MeTOABI OLeHKH 3()(PeKTUBHOCTH pe3yJIbTATOB B 00J1aCTH
CTAHAAPTU3ANMH U METPOJIOTHH B MPOU3BOACTBEHHON U HEMPOU3BOACTBEHHOI cdepax

IlepBblii 3Tanm (IOPOroBO YpPOBeHb) — IMOKAa3bIBaeT C(HPOPMHPOBAHHOCTL IOKA3ATENS
KOMIETEHIHH «3HATb»: KPUTEPUMH M MeTOIbl OLEHKHM I(P(PEeKTUBHOCTH Pe3y/]bTATOB B 00J1aCTH
CTAHAAPTU3ANMH U MEeTPOJIOTHH B MPOU3BOACTBEHHON U HEMPOU3BOACTBEHHOI cdepax

TecToBbIe 3a1aHNs 32AKPBITOI0 THIIA

1. Ecnu B cronbiie cBOOOAHBIX YWIEHOB CUMIUIEKCHOW TaOIUIBI HET OTPULATENbHBIX YHCEeN, 3TO 03HAYAET,
4TO ... (BBIOEpPHUTE OAMH NPABUIBHBIN OTBET):

a) 3a/1a4a Hepa3penrnma

0) npyroe

B) HaiiJIeH ONTUMAaJIbHBIN TUIaH

') yCTaHOBJIEH IUIaH HA MUHUMYM

1) yCTAHOBJIEH IVIaH HA MAaKCUMYM

2. Touka Ha OTPE3KE MCKAY ONTHMAJIbHBIMHU ILIaHAMH 3adadu JIMHEWHOTO porpaMMUpPOBAHUSA TOXKE
OyIeT onTHMaIhHBIM TUIAaHOM (3a7ada He [ENOYHCIIeHHAs) ... (BEIOEPUTE OIUH MPABUIIBHBIN OTBET):

a) Bceraa

0) HUKOT A

B) €CIIK 33/1a4a Ha MAaKCUMyM

T) eCJH 3a/1a4a Ha MUHAMYM

1) HalJICH ONTUMAaJIbHBIN IJIaH

3. CBotlicTBa MOJIeNIN, KOTOPOTO HET (BBIOEPUTE OJHMH NPABUIBHBINA OTBET):
a) KOHEYHOCTh MOJIeTIei
0) ympoIeHHOCTh
B) IPUOJIMKEHHOCTh, UCTHHHOCTh
I') HET MPaBUWJIBHOTO OTBETA
1) YHUBEPCATHHOCTh

4. B MmaTpuuHO (hopMe MOXKHO 3aIUCATh... (BEIOEPUTE OJIUH MPABUIIBHEII OTBET):

a) 3aJauy JIMHEIHOT0 MPOrpaMMHUPOBAHNS, IPEIBAPUTEIHLHO IPUBEJICHHYIO K CTaHIAPTHON HITH
KaHOHUYECKOH (opme

0) TOJBKO 3a1a4y JTUHEHHOI0 MPOrpaMMHUPOBAHUS, IPEIBAPUTEIILHO IPUBEACHHYIO K KAHOHHYECKON
dopme

B) 3aJla4y JJMHEHHOTO MPOrpaMMUPOBAHHS B CMEIIAHHON Qopme

T) 3a7a4y JJMHEHHOT0 MPOrpaMMHUPOBAHHUS HE UMEIOLIYIO PEIICHHS

1) 3aJa4y JTMHEHHOr0 MPOrpaMMHUPOBAHUS, PELICHHE KOTOPOH PaBHO HYJIIO

5. "TeneBble 1eHbI" (OCHOBHBIC TIEpEMECHHBIC JIBOMCTBEHHOW 3ajqadyd) B JIMHEWHOW 3amaue
MPOU3BOICTBEHHOT0 IJITAHUPOBAHUS TIOKA3BIBAIOT ... (BBIOSPUTE OJMH ITPABUIILHBIA OTBET):

a) TIEHBI, TI0 KOTOPHIM MOYKHO TIPOJATh MPOU3BEICHHYIO MPOIYKIIUIO

0) M3MeHeHne ONTUMATFHOM BRIPYYKH TP U3MEHEHHH 3araca COOTBETCTBYIOIIETO pecypca Ha
SMHHULLY

B) 3aTpaThl Ha IIPOU3BOJICTBO POIYKITUH

T') IICHBI TI0 KOTOPHIM MOYKHO KYITUTE TIPOAYKITHIO

) TOXOJT PEATIPUATHS

Kiroun

1. 0
2. a
3. a
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4, a

5. 0

6. K MmareMaTuueckuM MOACISAM NpEABABIIACTCA LICIBIH paa TpC6OBaHI/II\/'I. CootHecure Tpe6OBaHI/IC
C OIpCACJICHUCM.

TpeboBanme OmnpenencHue

1. yHEBEpCANBHOCTh | @) CIIOCOOHOCTH OTpaXkaTh HY)KHBIE CBOWCTBA OOBEKTAa C IOTPEITHOCTHIO HE
BBIIIIE 3aJaHHOU

2. aIeKBaTHOCTb 0) OIICHMBAETCS CTENCHBIO COBMAJCHUS 3HAYCHUN XapaKTEPUCTHK PEallbHOTO
00BbEKTA ¥ 3HAYCHUS ITUX XaPaKTEPUCTHK MOTYUYCHHBIX C IIOMOIIIBIO MOJIeIEH

3. TOYHOCTH B) OTIpEICISICTCS 3aTPaTaMH

4. 5KOHOMUYHOCTh I) XapaKTepu3yeT IMOJHOTY OTOOpPaKEHUS MOJICNIbI0 H3Y4YaeMbIX CBOHCTB

pcaJibHOrO 00BeKTa

Il) XapaKTepU3yeT €€ YCTOWIHMBOCTh TI0 OTHOIIEHHUIO K TTOTPEUTHOCTSIM CXOTHBIX
JTAHHBIX, CITIOCOOHOCTH MPENyTaibIBaTh ATH MOTPEITHOCTH M HE IOITyCKaTh HX
YPE3MEPHOIO BIUSIHUSI HA PE3YJIHTAT BRIYUCIUTEIHLHOTO SKCIIEPUMEHTA

3anumuTe B TaOMUIy BEIOpaHHBIE OYKBHI ITOJT COOTBETCTBYIOMIMMH T paMu

2. 13. | 4.
a |0 |B
Bropoii 3ranm (MpoABUHYTHIH YpPOBeHb) — MOKa3biBaeT C(POPMUPOBAHHOCTH IOKAa3aTessl

KOMIETEHIIHU «YMETb»: HCNO0JIb30BATh KPUTEPUH H METOAbI OlleHKH 3(peKTUBHOCTH Pe3yJIbTATOB

B 00J1aCTH CTAHJAPTU3ALMU U METPOJIOTUH B IPOM3BOJACTBEHHOI U HENPOU3BOJACTBEHHOI cepax
3agaHus OTKPHITOrO THIA (BOIPOCHI AJIsl OIIPOCA):

1. [lepeuncnure 3Tanbl MaTEMATHYECKOTO MOJIEIMPOBAHUSI.

2. Knnaccudukanusi MeTo/1I0B MOJIETUPOBAHNSI.

3. OcobeHHOCTH (HU3UUECKOTO MOACTUPOBAHUSL.

4. HazoBuTe TpeOOBaHUS, IPEIBIBISIEMBIE K MOJICTISIM.

5. Ha3oBuTe CKOJILKO M KaKue YPOBHH WH(POPMAIUH BBIICISIOT B 3aBUCHMOCTH OT 00beMa CBEJCHUI B

MOJEIUPYEMOM OOBEKTE.

Kiroun

1. | MaremaTH4yeckoe MOJEIUPOBAHNUE OCYILECTBIISAIOT B 3 3Tarna:

1. cocTaBneHne MaTEMaTHIECKOTO OITUCAHUS;

2. cocraBlieHHE airoput™Ma u mporpammsl pemenus [1K juid mosmydeHus 4HMCIIEHHBIX 3HAYEHHN
MCKOMBIX ITapaMeTpPOB;

3. ycTaHOBJIEHHE a/ICKBATHOCTH (COOTBETCTBUS) MOJICTH OOBEKTY.

n

MGTOZ[LI MOACIIMPOBAHUS ACIIATCSA HA (1)PI3I/I‘16€KPI€ 1 aHaJIOI'OBBIC

3. | ®usnueckoe MmonenupoBanue (O.M.) mos3BosseT yriayOWTh 3HaHUS O KOMILIEKCE MPOUCXOISIINX
SBJICHUH B MOJICIUPYEMOM OOBEKTE, YTOYHUTH KOJMYECTBEHHYIO OIICHKY H OOJIerduTh
MaTeMaTHYeCKOe ONKMCaHNe OTAEIBbHBIX CTOPOH mporecca. MeTonbl (GU3NIECKOr0o MOJETUPOBaAHUS
Jydlle W HarjsJHee BOCIPOM3BOJAAT IPOLECCHl, NMPOTEKAIOIIUE B OPUTHHAIE IO CPAaBHEHHIO C
JPYTUMH METOJIAMH.

4. | B 3aBHCMMOCTH OT IieJiell W YCJIOBHH DKCIIEpHMMEHTa BBIOMPAIOTCS KOHKpPETHhIE TpeOoBaHUs,
MpenbABISIEMBIE K MATEMAaTHIECKUM MOJIEIISIM.

1. YHuBepcanbHOCTh - XapaKTEpU3yeT IOJHOTY OTOOpaKCHHS MOJENBI0O HM3Y4aeMBIX CBOWCTB
peaspHOrO O0BEKTA.

2. AJIEKBaTHOCTH - CIIOCOOHOCTh OTpaKaTh HY)KHBIE CBOMCTBa 00BEKTa C MOTPELITHOCTHIO HE BBIIIE
3aJaHHOM.

3. TouHOCTH - OLIEHUBAETCS CTETIEHBIO COBIAJCHUS 3HAYCHUH XapakTEPUCTUK PEabHOrO 00BEKTa U
3HAYEHUSI dTUX XapaKTEPUCTUK MOTYUYEHHBIX C TIOMOIIBIO MOJIENEH.

4.OKOHOMUYHOCTH - OTIPE/IETISIeTCS 3aTpaTaMu pecypcoB OBM mamsTi 1 BpeMeHH Ha €€ peann3ainio
1 SKCIUTyaTalHIO.

5. | B 3aBucumoctH OT o00BbeMa CBEACHHUH B MOJCIUPYEMOM OOBEKTE BBIACISAIOT TPU YPOBHS
nHpOpMaITHu:
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1. BxonmHele U BBIXOJHBIE MapaMeTpPhl Mpollecca U3BECTHBl, HO CHUCTEMa ypaBHEHUM
MaTEeMaTHYECKOTO OTMCAHUS JJISl YCTAHOBIICHHSI CBSI3€H MEXIy HIMH OTCYTCBYET.

2. Bce cymecTBeHHBIC MapaMeTpbl OOBEKTAa W MaTEMAaTUYECKHE CBSA3M MEXKIy IapaMeTpaMu
W3BECTHBI, HO YHCICHHBIC 3HAYCHUS MOCTOSIHHBIX B YPAaBHEHUAX MATEMAaTHUUYECKOT'O OIMKCAHUSA HE
W3BECTHBL.

3. CucrteMa ypaBHEHUIl, ONMUCHIBAIONIAS CBSA3M MEXIy NapamMeTpaMu, W MOCTOSIHHBIC B YPaBHEHUSIX
MAaTEeMaTUYECKOT'0 OMUCAHUS M3BECTHBI, HO HET MOJIXOSIIEr0 WM MPUEMIIMMOTO METO/1a PEIICHHUSL.

Tpernii 3Tan  (BBICOKMI YPOBeHb) — TOKa3bIBaeT CHOPMHPOBAHHOCThL TOKa3aTess
KOMIETEHIIMH «BJIAIeTh»: MeTOJaMHM OleHKH J(P(PeKTUBHOCTH Ppe3yJbTaTOB B 00JacTH
CTAHJAAPTU3ALMU M METPOJIOTUH B MPOU3BOICTBEHHON U HEMPOU3BOACTBEHHOI1 cepax

1. KoMOuHAT 10 Mpou3BOJACTBY MPOAYKTOB XKMBOTHOBOJCTBA MCIOJb3YET YETHIPE CKJIala, HA KOTOPBIX
Haxomutes S1, S2, S3, S4 tonH chipbi. Ero Tpebyercss moctaButh Ha 7 mepepadaThIBAIONIHX
npeanpustuii. [lorpebHocTn npennpusTuii B ceipbe paBusl P1, P2, P3, P4, P5, P6, P7 cooTBeTcTBEHHO,
npudeM 2.Si= > Pj. CTOMMOCTB 1epeBO3KH 1 TOHHBI CBIPBSI C i-TO CKJIa/ia Ha j-€ TPEANPUSITHE PaBHA Aj
i(matpuna {A} 3amana). CpeacrBamu HajacTpoiiku [louck pemenust TabamuHoro mporeccopa MS Excel
ONpeNeNINTh IUIaH TIEPEBO30K, IPHU KOTOPOM OpraHM3alysl IOHECeT HAMMEHBIIUE H3ACPXKKH 10
NepEeBO3KaM, M ONpPENesuTh 3TH U3AEpKKU. OrpaHMYEHUs] YCTaHABJIMBAIOTCS CIEAYIOIIUM 00pa3oM:-
00BEMBI MTEPEBO30K JIOJKHBI OBITh HEOTPHUIATEIBHBIMU;, -BECh O0BEM CHIPbS JIOJKCH OBITh BBIBE3CH CO
CKJIaJ0B, -BCE€ MPEANPUATHS JOJKHBI IIOJIHOCTHIO YAOBIETBOPUTE CBOIO ITIOTPEOHOCTH

2. HazoBute Tpuagy MaTeMaTU4eCKOTO MOJECIUPOBAHUSA

3. K xakoMy THIy CHCTEM OTHOCHTCS BOJIOEM, BO3AYIIHAS Cpe/ia Topojia, MUKpOQIIopa Tesa >KUBOTHBIX ?
4. Uro o3navarot nanneie abopeBuatypel? GPSS, GASP, SIMSCRIPT, STELLA, DYNAMO, VENSIM,
POWERSIM, UMUTAK.

5. K kakoMy BUAy aHATUTHYECKHUX 3aBUCUMOCTEN OTHOCUTCS JaHHAs1?

y =a0+al-x1+a2-x2+..+an'xn + ¢

Kiroun
1. | 1. Ha pabogem mucte Tabmmanoro npoueccopa MS Excel chopmupoBaTh TaOIHUIYy ¢ HCXOTHBIMH
JaHHbIMU

2. Coznath Ha mucte MS Excel TabmuuHyro MOJIEIb 3a/aB B Hel TIPOU3BOJIbHBIC HaYaIbHbIC
3Ha4YeHus (Hanpumep, HyM). Vi3MeHsieMble S4elKu — I1aH EPEBO30K.

3. Komannamu Cepsuc, Ilonck pemenns 3anycTuts HaacTpoiiky [louck pemenus tTabianyHoro
nporeccopa MS Excel u onpeniennTh M1aH MepeBo30K, 3all0JHUB COOTBETCTBYIOIIME MOJISt BBOJIA B
OKHE

[owuck pemenusi v okue. Jlo6aBUTh OrpaHUYCHUSI.

2. | Tpuaga MaTeMaTHYECKOIO MOJCIUPOBAHUS «MOJIEIIb-aJITOPUTM-TIPOTPAMMA))

3. | lepeuncrienHple OOBEKTHI OTHOCATCS K pealbHBIM CHUCTEMaM, KOTOpbIE B MaTeMaTH4ecKoM
MOJICJINPOBaHHUHU OepyTcs 32 OCHOBY

>

3TO SA3BIKH IPOrPaMMHUPOBAHUSI

5. | D10 nuHelHas 3aBUCUMOCTbD, HCIOJIb3yeMasl ISl IOCTOPEHUs] MoJieiei

OueHovHbIe CpeACTBA AJIs MPOBeCHUA IIPOMEKYTOYHOM ATTeCTAllNH

[TpomesxyTouHast aTTecTanus MPOBOIUTCS B (POPME YCTHOTO IK3aMeHa.
Bonpocsl aJis1 3K3aMeHa
. [lonsiTHe MOJIETM ¥ MOAETUPOBAHUSL.
. I/ICTOpI/ISI BO3HHMKHOBCHUA MAaTEMATHYCCKOTO MOJACIIMPOBAHMS.
. Tpe6OBaHI/I$I, MMPEABABIAECMBIC K MATEMATHYCCKOMY MOJICIIMPOBAHHIO.
. Knaccudukanuns meto10B MoaenupoBaHusl.
. ©u3nyeckoe MOJIENMPOBaHHUE.
. AHaJI0OTOBOE MO/IECTHPOBAHUE.
. OCHOBHBIE ATAIbl MOJICIIUPOBAHNSI.
. [locTaHoBKa 3a/1a4y MATEMAaTHIECKOTO MOJICITUPOBAHUSL.
. I3yuenune TeopeTndeckux oCHOB M cOop nH(popMmaImu 06 00BEKTe OpUTHHAIA.
10. ®opmanuzanms.
11. Beibop mMeTona pemeHus.
12. Peanuzanus MOZeNy WM pellICHUE MaTeMaTHIeCKOH 3aaui, K KOTOPOH NPUBOJUT MOJEIb.

O 01N LN bW~
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Maremarnyeckasi MOZENb Kak CPECTBO MO3HAHUS U CPEICTBO ONITUMHU3AIIH.
Knaccugukarums Mojeneii: MaTepraibHbie U HHPOPMAITMOHHBIE MOJICITH.
OO0pa3HbIe MOJICIH.

I'paduueckre nHGOPMAIIMOHHBIC MO/ICIIH.

Ta0nuiel THIIA «OOBEKT-CBOMCTBOY, «OOBEKT-00HEKTY.

JIBOMYHbBIE MAaTPHIIBI.

TpeOoBaHuUs, IPEABSBISEMBIC K PA3IMYHBIM THITAM MOJICIICH.
YHUBEpCaIbHOCTH, aJeKBATHOCTh, TOYHOCTh X AKOHOMHUYIHOCTH MOJIEJICH.
CaoiicTBa 1 QYHKITUN MOJIETIEH.

KoHedHOCTh, YIIPOICHHOCTD, MPHOIMKEHHOCTh, HCTUHHOCTh MOJICIIEH.
[Tpu3HaKy MaTeMaTHYECKUX MOJICIICH.

CpaBHUTEBHBIN aHAIM3 UIMUTATMOHHBIX M AaHATUTHICCKIX MOJICIICH.
JIMCKPETHOCTh U HETPEPBHIBHOCTD, CIIYYalHOCTh M JICTCPMUHUPOBAHHOCTh, MAaTPHYHOCTh U CKAJISIPHOCTD,

CTaTUYHOCTh ¥ IMHAMUYHOCTB MOJIETICH.

26. AHanuTH4ecKue MOCIIH.

27. IMATalMOHHBIE MOZIEIIN.

28. MadopMaioHHbIE MOJIEITH.

29. IlpenmeTHbIE MOIETH.

30. O6pa3zHO-3HAKOBBIE MOJIETIH.

31. O611as xapakTepuCTUKa IMUTALIMOHHBIX MOJIENIEH.

32.

OcCHOBHBIE 3TaIlbl MOCTPOCHHUA M HCIIOJIb30BaHHUA MATCMATHYCCKUX MOZ[GHCP'I B Haquoﬁ n

MIPOM3BOACTBEHHOM cepax.

33.

[TocTopeHHUE HEIMHEWHBIX ONTHMH3AIMOHHBIX MOJEICH 0e3 OrpaHWYCHUH C HCIOJIb30BaHHEM

YHUCJICHHBIX METOJ0B 6C3yCHOBHOI71 OIITUMU3AIIUH.

34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

[Ipocreiine MaTeMaTUHYECKUE MOJEIH.

MopenupoBanvre (HyHKIIMOHATBHBIX 3aBHCUMOCTEH.

CoxpaHeHHe SHEPTHH.

IIpuHIMI CUCTEMHOCTH.

[TpuHIMIT TEPUOANYHOCTH.

IIpuHIMI CUMMETPUH.

IIpyuHIMI OTHOCUTENBHOCTH.

DyHIaMeHTAIbHBIE 3aKOHBI IPUPO/IBL.

Koaddumment koppensiuu.

XapakrepucTrka k03(QdUIreHTa KOppensIuH.

He3zaBucumele ciryyaiiHble JUCHUTITAHBIL.

CgoiicTBa K03 dHUIMEHTA KOPPEISLUH.

DyHKIUU PETPECCUM.

JIunuu perpeccum.

IIpsmeie perpeccun.

JIuneiinas koppensauus.

MeTo HauMEeHBIINX KBaJApPaTOB.

Perpeccuonnslii ananus.

Teopust BEpOSITHOCTH KaK NMPEANIOCHUIKA METO/1a HAUMEHBIIINX KBaJpaTOB.

MatemaTH4eCcKO€e OKHUIAHHE.

Iloctosinnas nucnepcus. Aprokoppensauus. Teopema ['aycca-Mapkosa.

O hexTHBHOCTh KOBApHALIMOHHOW MATPHIIBL.

Crannaprable ommoOku B popme Yaiita. Cranmaptasie ommoOku B popme Heron-Yecra.
[MocTpoeHre HENWHEWHBIX ONTUMH3AIMOHHBIX MOjeliedd 0e3 OrpaHWYeHus] € HCIOIb30BaHHEM

YHUCJICHHBIX METOJJ0B 6e3y0HOBHOﬁ OIITUMU3AIIUH.

58.
59.
60.
61.
62.
63.
64.
65.

JIuneliHple 3a1a4n ONTUMH3ALUH U JIMHEHHOE IPOrPaMMUPOBAaHUE.

ANTOpPUTM HaXOXKACHHUS HAYaJIHLHOTO OTMIOPHOTO IIaHa 3a/1a4¥ JMHEHHOTO MPOrpaMMHUPOBAHUS.
ANTOPHUTM HaXOKAECHHS HA4aJIbHOIO ONMIOPHOTO MJIaHa JTMHEWHOM 3a1auy ONTHUMHU3ALINH.
I'paduueckuii MeTox perieHus 3aJa41 JTUHEHHOTO MPOrPaMMHUPOBAHHUSL.

Metoapl MAaTEMAaTHICCKOW W BapUAIIMOHHOW CTATUCTUKA B OMOJIOTHH U BETCPUHAPHON HayKe.
[InarupoBanme IKCIEpUMEHTa B OMOJIOTHUECKUX UCCIIEIOBAHUAX.

CraTHCTHUYECKHE THIIOTE3bl B HAYYHBIX HCCIICAOBAHUAX B OMOJIOTHH.

Kpurepuu npoBepkH CTaTUCTUUECKUX TUIIOTES.
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66. [loBeputenbHas BEPOATHOCTh W YPOBEHBb 3HAUMMOCTH. Ommbku 1-ro m 2-To poma. MOITHOCTH
KpUTEpHS.

67. PerpeccnoHHBIN U KOPPEISALIMOHHBIN aHANN3.

68. BriOOpouHBI KO3(PQPUIIMEHT KOPPEISIUU U ero cBoicrea. [IpoBepka 3HAYUMOCTH BHIOOPOYHOTO
Kod(hpuIreHTa KOPPEIISAIINH.

69. KoaddurueHT KOppensiun Kak Mepa TECHOTBI CBSI3H; €r0 CBOMCTBA.

70. OueHka CTaTUCTHYECKOH 3HAYMMOCTH KO3 PHUIKEHTa KOPPEISALUH.

71 YpaHeHue npsamoit perpeccun. ['eomeTprudeckuii CMBICT KO3 (GUIIMEHTa PETPECCHH.

72. lucniepcroHHbIi aHamu3. CyIIHOCTh H OCHOBBI METO/IA.

73. MaremaTtrn4eckre MeTObl HAXOXKICHHUS ONTUMYMa LeJIeBOi (YHKLIUU B OHOJIOTHH.

74. Nuddepenumnanbuple ypaBHEHUS! TEOPHUH Pa3MHOKEHHS M THOENW TMOMyJSUUA B OMOJOTHYECKHX
CHCTEMaXx.

75. Mogenu pocTa OTAETBHOM Momysuud. Moienb ¢ MUHAMATbHOW KPUTUYECKOW YHCIEHHOCTBIO.

76. Teopus ciy4aiiHbIX TPOIIECCOB B OMOJIOTHYECKUX MPOIIeCCaX.

77. Pa3BUTHE KOMIUICKCHON CHCTEMBI MOZCITHPOBAHUS.

78. Bxian I'aycca-MapkoBa B pa3BUTHE MaTeMaTHIECKOTO MOJECIIMPOBAHUSI.

79. LleneBas QyHKIHSA B OUOJIOTHH.

80. CpaBHHTENBHBIE PU3HAKK MOJIENIEH, HCITOIB3YEMBIX B MATEMATHIECKOM MOICTHPOBAHUH.

81. YpaBHeHUs TEOPUU pa3MHOKEHUSL.

82. I'mnoTe3bl Kak MMPEANOCBIUIKM MAaTCMAaTHYCCKOT0O MOACIINPOBAHM.

83. CummuiekcHast Tabnuua.

84. OcHOBHBIE 3aKOHOMEPHOCTH ITOCTPOCHUS CUMILTIEKCHOW TaOIHIIHL.

85. Meron AeneHus OTpe3Ka MoTojaMm.

86. MonenupoBaHue CTaTHCTUYECKUX 3aBUCMOCTEH B CPaBHEHUH C MOJCTHPOBaHUEM (DyHKIIMOHATBHBIX
3aBUCUMOCTE.

87. MogenupoBanue (pyHKIIMOHATHHBIX 3aBICHMOCTEH KaK OCHOBA MAaTeMaTHIECKOTO MOJIEIIMPOBAHUSI.
88. MeTon KOOpIMHATHOTO CITyCKa.

89. HUcnonb3oBanue mporpammbl Statistica 6.0 ay1st onTUMH3aKy B pacyeTa MaTeMaTHUECKUX MOJIETICH.
90. 3amaun TUCTIEPCUOHHOTO aHAIH3A.

4. METOANYECKHUE MATEPUAJIBI, ONPEJAEJAIOIIMUE IMTPOLUEAYPbI OHEHUBAHUA
3HAHMI, YMEHHMI, HABBIKOB 1 (MWJIN) OIIBITA JEATEJIBHOCTH
Tekymuii KOHTPOJIb

TectupoBanue s TPOBEACHUS TEKYIIETO KOHTPOJS TPOBOAUTCS € TMOMOIIbi0 CHCTeMbI
JUCTAHIIMOHHOT0 00y4eHus! win KoMibioTepHoi nporpamMmel KTC-2,0. Ha tectupoBanue orBoautcst 10
MuHyT. Kaxnplii BapuaHT TecTOBbIX 3ajanuii BkioyaeT 10 BompocoB. KonaumuecTBO BO3MOMKHBIX
BapuaHTOB OTBETOB — 4 wiu 5. CTyAeHTY HeOOXOAMMO BBIOPATh OJWH MPaBUIBHBIA OTBET. 3a KaXKIbIA
NpaBWIBHBIA OTBET Ha Bonpoc npucBanBaetcs 10 6awios. [llkana nepesona: 9-10 mpaBUIILHBIX OTBETOB
— OLEHKa «OTJIMYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLIEHKA «XOpOIIoy» (4), 6 MpaBUIbHBIX OTBETOB —
OIIEHKA «yJOBJIETBOPUTENBHOY (3), 1-5 MpaBUIBHBIX OTBETOB — OLIEHKA «HE yJIOBJIETBOPUTEIBLHO (2).

Omnpoc Kak CpeACTBO TEKYHIETO KOHTPOJIS MPOBOAMTCS B (POpPME YCTHBIX OTBETOB Ha BOIPOCHI.
CTyneHT OTBeuaeT Ha IIOCTaBIEHHBIM BONpOC cpa3y, BpeMs Ha IMOATOTOBKY K OTBETY HeE
MIPEIOCTABIIAETCS.

[IpakTrdeckne 3aJaHusi KaKk CPEJCTBO TEKYMIETO KOHTPOJS TPOBOMSATCS B IMHUCBMEHHOW (hopme.
CryneHTy BbAaeTCs 33JaHue U npeaocTasisercs 10 MUHYT AJ1 TOATOTOBKH K OTBETY.

IIpomexyTouHast aTTeCTALHSA

DK3aMeH MPOBOIUTCS B YCTHOH (opme. M3 sK3aMEHAIMOHHBIX BOIMPOCOB coctamisiercs 20
9K3aMEHAIMOHHBIX OmiieToB. Kaxaprii OuieT cocTouT U3 Tpex BOmpocoB. KoMIIeKT sK3aMeHalnOHHBIX
OWJIETOB MpeCTaBIIeH B y4eOHO-METOJUUECKOM KOMIUIEKCE IUCIUILUIHHBL.

Ha noaroToBky k OTBeTy CTyA€HTY npenocTapisieTcs 20 MUHYT.
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