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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 35.04.09 JlaHawadTHas apxXuTekTypa

CocTaBuTesnib pabouyer nporpamMMmsi:

3asenytowasn Kadenpon, MoanncaHo npocton 30 DémunHa TaTbsHa VIBaHOBHA
OoueHT, KaHgnpaTt pn3nko- 17.04.2026
MaTeMaTUYeCKMX HayK

(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
MaTeMaTuKN, PU3NKM N CUCTEMHOI0 aHaIn3a

(Ha3BaHue Kadenpsl)

3aseaytownin kagenpomn:

17.04.2026 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
17.04.2026
(moannce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeayloWmnii BbiMycKatoLwen

Kahenpon
Mo HamnpaB/IeHUIO NOArOTOBKN
(cneunanbHOCTK)
17.04.2026 MoanncaHo npocton 3 TpyuieBa HaTanba AnekceesHa
17.04.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe NoApa3aeneHns)
17.04.2026 MoanuncaHo npocton 30 N. b. bepbepbaH
17.04.2026
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenblo OCBOEHUA AUCUUMANHBI «MaTemMaTuyeckoe MoAenMpoBaHue ypb03KOCUCTEM» SIBNSIETCA
opMupoBaHMe y MarucTpoB HaBLIKOB MOCTPOEHUS MaTeMaTU4YeCKUX Moaenen C uesblo
npoBeAeHNs Hay4HbIX UCCAeQ0BaHUA U UCMNOJIb30BaHMS WX Pe3ysibTaToB B MNPodecCMOoHaIbHOW
0eAaTenbHOCTW.

3apauvyaMm N3yyeHns ONCLUNINHBI SBJISIOTCS OCBOEHME METOZI0B KOJIMYECTBEHHOWN OLIeHKM
napamMeTpoB UCCenyeMbiX MPOLECCoB, POPMUPOBAHNE YMEHWUI CONEPXATEeNbHO
MHTEPNPETUPOBATbL U aHaNM3UPOBATb NOJyYeHHbIe pe3yibTaTbl, Pa3BUTUE HABbIKOB
MaTeMaTUYEeCKOro MbILLIEHUS, MOAFOTOBKA K MPUMEHEHNI0 MaTeMaTUYeCKUX MeTO40B [/1A PeLleHns
NPakTUYeCKNX 3a8a4 obLlero n NpodeccnoHabHOro XxapakTepa.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

B cooTBeTCcTBUM C yLIeﬁHbIM niaaHoM auncuuniavHa «MaTemaTuyeckoe MogennpoBaHue
yp603KOCI/ICTeM>> OTHOCUTCS K 06583aTeNbHOM YacTw nporpamMmmMbl NoAaroToBKW.

OucumnavHa 6a3upyeTcs Ha 3HAHMAX, UMeLWUXCA Yy CTYAEHTOB MPU MNOJyYeHUU CTeneHn
6akanaBpa WA CneumnanbHOro BbiCLIEro npodeccnoHanbHoro obpa3oBaHus. s Ka4eCTBEHHOro
YCBOEHUSA ANCUUMINHBI CTYOEHT AOJIKEH:

* 3HATb OCHOBBI BbiCLLIEV anrebpbl, AU depeHUnanbHOe N MHTErpasbHOE NCHUCIEHME;
- BlafleTb METOA4aMUN PELLIEHUS OCHOBHbIX MaTEMaTUYECKNX 3aay;

' YMETb pa6OTaTb Ha KOMIMbOTEpPE B Ka4YeCTBe MoJib30BaTe)id, B/ladeTb HaBblkaMn pa6OTbI C
3N1IEKTPOHHbLIMN Tabnnuamum.

3HaHKWSA, NoJlyYeHHbIe NPU U3yYeHUn OAHHOW ANCLUUMNHBI, TpebyloTcsa B AasibHenweM ans
yCMeLlHOro oBMaAeHUA ANCLUMINH «DKOJIOrn4yeckoe NpoekTupoBaHne B ypbaHM3NPOBAHHOM
cpene», «DKOHOMMKA, OpraHu3aums 1 niaHMpoBaHWe OeaTeslbHOCTU B NaHALWAhTHOM
CTPOUTENLCTBES.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OlnK-1 CnocobeH aHann3npoBaTb COBPeMeHHble NpobieMbl HayKn n
MPOnN3BOACTBA, peLlaTb C/I0XKHbIe (HeCTaHAapTHbIE) 3a4a4n
B NPOeCCNOHaJIbHON AeATeIbHOCTH

OMnK-1.2 CnocobeH pelaTb C/IOXHble (HeCTaHAapTHbIE) 3a4a4n B
npogeccnoHasbHOM AEeATENbHOCTY
YK-1 CnocobeH ocyLLLeCTBAATb KPUTUHECKMIA aHaIn3 NpobaemMHbIx

CUTyaLuni Ha OCHOBE CUCTEMHOro Noaxona, BbipabaTbiBaTb
CTpaTerunio OENCTBUN

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTaBasiowme,
OCYLLeCTBJISET AEKOMMNO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLluio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLLeHVBas X OOCTOMHCTBA U HEAOCTaTKK

YK-1.4 paMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XOEeHNA N OLEHKWN. OTnnyaeTt q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEJIbHOCTU

YK-1.5 OnpepensieT n oueHMBaeT NOCNEACTBUA BO3MOXKHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMbl Bupabl 3aHATUNA NToro yacos 3.e.
KOHTpoONA
(konuuyectBO
)
3a Mp cPn CP
Kypc 1 [Cem. 1 1 17 0.25 90.75 108 3

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl KOHTpONA Bupabl 3aHATUNI UToro 3.e.
(KonuyecTso) Yyacos
3a KoHTp Mp KPAT KoHTponb CP
Kypc 1 [Cem. 1 1 1 10 0.25 3.75 94 108
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 MoHATVEe MaTeMaTuyeckon mogenu. Buasbl 1 4 Onpoc
MaTeMaTU4yecknx Mogenen.
YpaBHEHMS MaTeMaTNYECKON (PU3MKMK. 1 8 Tect
YucneHHble MeTOAbI peleHns guddepeHumanbHbiX 2 8 TecT PacyeTHo-
ypPaBHEHUN. rpacdunyeckasn paborta
MaTemaTnyeckmne mogenn npowecca 1 8 PacyeTHO-rpagumyeckas
pacnpocTpaHeHuns 3arpsa3HeHuii B ypbocpege. paboTa
MMuTaumoHHaa Moaesib pacnpocTpaHeHns 1 8 PacyeTHoO-rpacuyeckas
3arpsa3HeHunn. paboTa
MpubnnxeHHaa MoAeNb pacnpocTpaHeHns 1 8 PacyeTHO-rpaduyeckas
3arpsa3HeHuni Ha OCHoBe pacnpefeneHuns Maycca. paboTa
MaTemaTnyeckoe MmoaenmpoBaHme 1econapKoBbIX 2 8 PacyeTHO-rpagumyeckas
coobLecTs. paboTa
Pa3paboTka NnepBMYHON CUCTEMbI MoaeNen 2 8 Onpoc
JleconapkoBbIX coobLLecTB
NoeHTudunkaumsa n sepudukaumna cuctem Mmogenen 1 8 PacyeTHO-rpaduyeckas
JleconapkoBblx coobLuecTB paboTa
MeToabl CNCTEMHOIO aHasaM3a NpuM MoaenpoBaHUn 1 8 PacyeTHO-rpagumyeckas
bronormyeckmnx coobecTs paboTa
MnaHnpoBaHue 1 NpoBeAeHNe 3KCNePUMEHTOB C 2 8 TecT
MOJENbI0 JIECONAapPKOBbIX CO0bLecTB
CtaTtuctuyeckas obpaboTka pesysbTaToB 2 6.75 PacyeTHo-rpadumyeckas
3KCMNEepUMEHTOB C MOAEbI0 JlIeCoNapKoBbIX paboTa
coobulecTs
MpoMexyTo4yHasa aTTecTaums 0.25 3aver
UTOro: 17 0.25 90.75

5.2. CTpyKTypa OUCUNNINHbI 415 3a04Hon hopMbl 0byveHuns.
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
MNoHsATME MaTeMaTUYeCKon Moaenn. Buabl MmaTeMaTUYeCKMX MOLENEN. 0.5 6
YpaBHEHNS MaTeMaTUYECKON (PU3MKMK. 0.5 8
YucneHHble MeToAbl peleHns gndgepeHLunasnbHbiX YPaBHEHNN. 1 8
MaTeMaTuyeckne Mogesim Npouecca pacnpocTpaHeHNs 3arpsa3HeHnin B ypbocpege. 1 8
NMnTaumMoHHaa Mogenb pacnpoCTpaHeHNs 3arpa3HeHun. 1 8
Mpnbnv>xeHHas Moaeslb PAaCNpPOCTPaHEHMs 3arpsi3HEHUIA HA OCHOBE pacrnpeaeneHus Maycca. 1 8
MaTeMaTuyeckoe MoJenpoBaHme JieconapkoBbiX cO0bLLEeCTB. 1 8
Pa3paboTka NepBMYHOM CUCTEMbI MOAENEN J1IeCONapKoBbIX CO0bLLeCcTB 1 8
NpeHTudmkaumnsa n sepndukauma CMCTEM MoJeslen 1econapkoBbix coobLyecTs 1 8
MeToAbl CUCTEMHOIO aHaJn3a Npu ModennposaHun bruoaorndeckmx coobuiecTs 0.5 8
MnaHupoBaHMe N NpoBeAeHNEe SKCNEPNMEHTOB C MOAEJbIO 1eCONapKoBbIX co0bLLecTB 0.5 8
CtaTuctmyeckasi o6paboTka pesysibTaTOB 3KCMNEPUMEHTOB C MOJEbIO JIECONAPKOBLIX COOOLLECTB 1 8
MpomMexxyTo4yHasa aTTecTaums 0.25 3.75
UTOrro: 10 0.25 3.75 94
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5.4. Copep>XaHue pa3gesnoB gucumnauHbl (Moayna) «MaTeMaTuueckoe MmogenumpoBaHue ypboakocucrem», obpasoBartesbHble
TEeXHOJIOrum

Y4eOHbIM MIaHOM He NpeayCcMOTPEHO
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[0]::]e] 30 03D0

1 2 3 4 5 6

1 MoHATMe MaTemMaTuyeckon moaenun. Bugel 3afayun, ANs pelleHns KOTOpbIX HEOOX0ANMO NOCTPOEHNE MaTEMaTUYECKON MOaeNu. 1 0.5
MaTeEMaTUYECKNX MoLeNnen.
YpaBHeHUs MaTeMaTUYeCKON (hnN3NKN. PeweHmne KpaeBbix 3ana4. Metoabl ®ypbe n Nanambepa ons Kpaesbix 3aja4y. Metopn 1 0.5

LDanambepa Ans BOJHOBOro ypaBHeHUs1. MeTon dypbe Ana ypaBHEHUS TEMNI0MPOBOAHOCTN.

YucneHHble MeTOoObl peweHns MeTon KOHEeYHbIX pa3HOCTeN, MeTo CeToK, MeTo APOOHbIX LWaros. 2 1
onddepeHLnanbHbiX YPaBHEHWNA.
MaTemaTnyeckmne mozenn npowecca AHann3 1 NoCTpoeHne MaTeMaTUYECKUX MOJENEN. 1 1
pacnpocTpaHeHuns 3arpsa3HeHnn B ypbocpeae.
MMuTaumoHHas Moaenb pacnpocTpaHeHus AHann3 n NoCTpoeHne MaTeMaTUYECKUX MOLENEN. 1 1
3arpsA3HeHnN.
MpnbnmxeHHaa moaenb pacnpoCcTpaHeHns AHann3 n NOCTpoeHne MaTeMaTUYECKUX Mogenen. 1 1
3arpsi3HEHWN Ha OCHOBE pacnpeneneHuns
[aycca.
MaTemaTun4yeckoe mogenupoBaHme AHann3 n NOCTpoeHne MaTeMaTUYeCKUX Mogenen. 2 1
N1econapKoBbIX cO0bLEeCTB.
Pa3zpaboTka nepBnYHON CUCTEMBI MOgenen AHann3 n NoCTpoeHne MaTeMaTUYECKUX MOLENEN. 2 1
71econapKoBbIX cO0bLLEeCTB
NpoeHTudunkauma n sepnukaumsa cCuctem AHann3 n NoCTpoeHne MaTeMaTUYECKUX MOLENEN. 1 1
MoJAesiei neconapkoBbix cO0bLLECTB
MeToAbl CUCTEMHOrO aHannsa npu AHann3 n NOCTpoeHne MaTeMaTUYeCKUX Mogenen. 1 0.5
MOLEeNnMpoBaHun buonornyecknx coobuiecTs
MnaHupoBaHMe 1 NpoBeAEeHNE SKCMNEPUMEHTOB |AHaNN3 U NOCTPOEHNE MAaTEMATUYECKUX MOLENEN. 2 0.5
C MOJeNbio IeCONapKoBbIX coobLiecTs
CTtaTuctuyeckas obpaboTka pe3ynbTaToB AHann3 n NoCcTpoeHne MaTeMaTUYECKUX MOLENEN. 2 1
3KCNEPMMEHTOB C MOAEJbIO J1IECOMAaPKOBbIX
coobuiecTs
UTOrro: 17 10

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

10/35




5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)

Y4eOHbIM MIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 MoHATMe MaTeMaTu4yeckon Mmogenun. Buabl N3y4yeHune TeopeTnyeckoro Mmatepumana. 1 4 6

MaTeMaTuUYeCKNX Moaenen. Hepens

YpaBHeHuss MaTeMaTNn4YeCKon hun3nku. N3y4yeHune TeopeTnyeCckoro matepuana. 2 8 8
Hepens

YucneHHble MeToabl peweHns N3y4yeHune TeopeTmnyeckoro Mmatepumana. 3 8 8

anddepeHumanbHbIX YypaBHEHUN. Hepensa

MaTemaTunyeckne moaesnu npowecca N3y4yeHune TeopeTnyeCckoro matepuasna. 4 8 8

pacnpocTpaHeHuns 3arpsa3HeHun B ypbocpese. Hepens

MMuTaumoHHas Mmoaenbs pacnpocTpaHeHus N3y4eHne TeopeTn4eckoro matepmana. 5-6 8 8

3arpa3HeHun. Hepens

MpubnmxeHHasa Moaenb pacnpoCcTpaHeHNs M3y4yeHune TeopeTn4eCckoro matepmana. 7 8 8

3arpsA3HeHNn Ha OCHOBe pacnpenesneHuns Hepens

laycca.

MaTemaTnyeckoe mogenmpoBaHue M3y4yeHune TeopeTn4eCckoro Mmatepmana. 8-10 8 8

J1IeCOnapKoBbIX COO6LLECTB. Hepnens

Pa3zpaboTka nepBnYHON CUCTEMbI Mogenen N3y4yeHune TeopeTmnyeckoro Mmatepuana. 11 8 8

NleconapkKoBbixX coobLuecTs Hepens

NoeHTudukauma n sepupurkaumna cnctem N3y4yeHune TeopeTnyeCckoro matepuana. 12-13 8 8

MoJesiel leconapkoBbix coobLiecTs Hepens

MeTopAbl CUCTEMHOr0 aHanAn3a nNpu N3y4yeHne TeopeTM4eCcKoro matepuana. 14 8 8

MozennpoBaHun broaorndeckmx coobuiecTs Hepens

MnaHnpoBaHue 1 NpoBefeHne SKCNepuMeHToB | MI3y4yeHne TeopeTuUyYeckoro matepunana. 15-16 8 8

C MOJenbio IeCONapKoBbIX coobLiecTs Hepens

CtaTnctuyeckas obpaboTka pe3ysibTaToB M3y4yeHune TeopeTnyeCckoro matepmana. 17 7 8

3KCMEepPMMEHTOB C MOAeJIblo SIeCONapKOoBbIX Hepens

coobuiecTs

NTOro: 91 94

5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUMUNJIMHE

Y4yebHbIM NJIaHOM He NMpeayCcMOTPEHO
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblsiKa
Mamapanuesa, J1.H. MaTeMmaTuyeckoe MoaennpoBaHue http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100047754&D
6rnonornyecknx npoeccos: y4yebHoe nocobue / J1.H. OK=07B8CA&BASE=0007AA
Mamapanuesa, N.M. XakoHoBa. - Mankon : Ky4yepeHko B.O.,
2019. - 148 c.

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

ByTycos, O. b. OcHOBbI UHOpMaTU3aLUN K https://znanium.ru/catalog/document?id=436437
MaTeMaTU4YeCKOro MoLeIMPoOBaHNSA IKOIOrNYECKNX CUCTEM :
yyebHoe nocobue / O.b. byTycos, B.lN. MewankuH. — 2-e
n3a., nepepab. n gon. — Mockea : UHOPA-M, 2024. — 374 c.
— (Bbicwee obpa3oBaHme). — DOI 10.12737/1477254. - ISBN
978-5-16-016994-1. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/1477254

XycHyTanHoB, P. LU. MaTemaTnyeckas CTaTUCTUKaA : http://znanium.com/catalog/document?id=354383
yyebHoe nocobue / XycHyTanHos P.LL. - MockBa : UHO®PA-M,
2019. - 205 c. - 9bC 3HaHunym. - URL:
http://znanium.com/catalog/document?id=354383. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-009520-2. - ISBN
978-5-16-100720-4

Kpacc, M. C. MogenmpoBaHune 3K0J10r0-3KOHOMUYECKNX http://znanium.com/catalog/document?id=356223
cuctem : y4ebHoe nocobue / M.C. Kpacc. - 2-e n3a. - Mocksa :
NH®PA-M, 2020. - 272 c. - 3bC 3HaHuyM. -
URL:http://znanium.com/catalog/document?id=356223. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-16-006597-7

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToaTesIbHON paboTbl 0by4vatowmxcsa us yncna
WHBaNIMAOB M JINL, C OFPaHNYEHHbIMW BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbLIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHGOpMaLnn:

ONs VL C HapyLLeHMAMUN 3peHuns:

B NevyaTHOM opMe yBEJIMYEHHbIM PN TOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeEHTa,

e B hopMe ayaunocpanna,

B NnevyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMEeHTa.

Ons nuuy, ¢ HapyLWeHNsaSMM ONMOpPHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

¢ B (popMe 3/IeKTPOHHOIr0 OOKYMEHTa,
e B hbopMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpasoBaTesibHOM
nporpamMmbl
ONK-1.2 CrocobeH pelaTb C/I0KHbIE (HeCTaHAApPTHbIE) 3aA4a4M B NPodheCcCroHaNbHON [eATeNbHOCTM
1 1 MaTemaTunyeckoe
MogennpoBaHume
ypbo3akocucTem
1 1 dunocodpckme npobiemel
HayKu 1 TeXHUKK B obnactu
3K0J10rnmn
2 2 TBoOpYecKas NpakTuKa
3 4 TexHonornyeckas (MpoeKkTHo-
TexHOoJIornyeckas) npakTmka
4 5 MpeoannnoMHas npakTuka

DO BbINONHEHUS BbIMYCKHOM
KBa/IMPUKaALIMOHHOM paboThl

4 5 BbinonHeHWe n 3awmTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

4 4 Hay4Ho-nccneposaTtenbckas
paboTa

3 4 MeToaumKa Hay4HbIX

nccnenoBaHuinm B
NaHAWaTHOW apXUTEKType

YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un

1 1 MaTemaTunyeckoe
MogennpoBaHue
ypbo3akocucTem

1 1 dunocodpckme npobaemel
HayKu 1 TeXHUKK B obnactu
3K0J10rnmn

2 2 TBopYecKas NpakTuKa

2 2 Hay4Ho-uccnegoaTtenbcKas

paboTa (nonyyeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

4 5 BbinosiHeHVe v 3awmTa
BbIMYCKHOWN
KBaAnunKaLnoHHoM paboTsl

3 3 Meparornyeckas npakTuka

YK-1.2 HaxoguT n KpUTUYECKN aHaIN3npyeT MHpopMaumo, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n

1 1 MaTemaTunyeckoe
MogenmpoBaHume
ypboakocuctem

1 1 dunocodckue npobnemol
HayKn 1 TeXHUKK B obnacTtun
3KoJ10rnm

2 2 TBopYecKas NpakTuKa

2 2 Hay4Ho-nccneposaTtenbcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

4 5 BbinosHeHne 1 3awnTa
BbIMYCKHOWN
KBaJIMunKaumoHHo paboTbl

3 3 MNeparorvyeckas NpakTuka

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a4u, OueHnBas UX AOCTOUHCTBA U HEAOCTaTKn

1 1 MaTemaTun4yeckoe
MoaennposaHue
ypbo3kocucTem

1 1 dunnocodckue npobaemol
HayKn 1 TexHUKK B obnacTtum
3K0J10rnmn

2 2 TBopYecKas NpakTuKa
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

Hay4Ho-nccnepnoBsaTtenbckas
paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

BbinonHeHne n 3awmnTa
BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl

3

3

Meparorvyeckas npakTuka

YK-1.4 'paMOTHO, IOTNYHO, apryMeHTUPOBaAHHO hopMumpyeT COBCTBEHHbIE CY)XOEHUS N OLLEH

MHEHWUIN, UHTeprpeTaumnii, OLEHOK 1 T.4. B PaCCyXAEHUsIX APYIMX YH4aCTHUKOB AeATeNbHOCTH

Ku. OTnn4aeT pakTbl OT

1

1

MaTeMaTuyeckoe
MoaennpoBaHune
ypbo3akocucTem

dunocodpckme npobaemel
HayKu 1 TeXHUKK B obnactu
3K0J10rnmn

N

N

TBOpYeCKas NpakTUKa

Hay4Ho-nccnepoBaTenbckas
paboTa (nonyyeHne
MepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

BbinosnHeHve v 3awWwmTa
BbIMYCKHOWN
KBaAMunKaLMoHHoOM paboTbl

3

3

MNeparorvyeckas npakTuka

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMNS BO3MOXHbIX PELUEHUI 3a4a4K

1

1

MaTemaTunyeckoe
MoJennpoBaHue
ypboakocuctem

dunocodpckme npobaemel
HaYyKM U TeXHUKK B obnacTtun
3KO0JI0r 1K

TBOp‘-IeCKaﬂ NMPakKTUKa

Hay4Ho-nccnepnoBaTtenbckas
paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

BbinonHeHve n 3awnTa
BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

3

3

Meparorvyeckas NnpakTuka

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOyyeHus HaummeHoBaHue
pesynbTaThbl Hey[oBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 6

OMNK-1: CnocobeH aHanM3npoBaTbh COBPEeMeHHble NpobaeMbl HayKn U NMPOU3BOACTBA, pPellaTh CI0XKHbIe (HeCTaHAAPTHbLIE)

3a4a41 B NpoheCcCMoHaIbHON AeaTesIbHOCTH

OMNK-1.2 CnocobeH pelaTb CIOXKHbIE (He

CTaHAapTH ble) 3apay

nB I'IpO(peCCI/IOHaJ'IbHOIZ O0eATENNbHOCTU

3HaTb: 3HaThb: -
OCHOBHbIE
NCTOYHUKN 1
MeToAbl MONCKa
VHdopMaLunu;

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume

PIP, TecT, 3a4eT

YMeTb: YMeTb: -
cobupaTsb,
oTbupaTb 1
MCMoNb30BaTh
Heobxoaumble
OaHHble n
3(hheKTUBHO
MPUMEHSTb
Ka4yeCTBEHHbIE U
KOJINYECTBEHHbIE

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
MeTonbl Ux
aHannsa;
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe un
BnapeTsb: - BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
MHCTPYyMEeHTaMu, HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
MeToanKamum um HaBbIKOB HaBbIKOB
TEeXHOJIOrUsMU Hay jonyckatTcs
YHO-uccneposaTen npobenb

bCKOWM N MPOEKTHON
paboThl B
npogeccuoHanbHO
N 0EeATEeNbHOCTU.

YK-1: CnocobeH OoCyLlecCTBNATb KpI/ITI/lHeCKI/IIZ aHannms I'Ip06J'IeMHbIX CI/ITyaLl,I/II;I Ha OCHOBe CMCTeMHOro nogxoaa,

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTABASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaTb: 3HaTb: -
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTenbHoCTY;

YMeTb: YMeTh: - YacTu4Hble yMeHUsA | HenosiHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
aprymMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb Hebosnblne

cobcTBEHHOE ownbkmn

cy>XxaeHue n

OLEeHKY

VHopMaLunu;

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
cornocTaBJieHUs HaBbIKOB HaBbIKOB

pasHbIX jonyckatTcs

NCTOYHNKOB npobensl

MHdopMaunm c
Liefiblo BbIABNEHNSA
X NpoTMBOPEYNIA
M NouCKa
0OCTOBEPHbIX
CYXOEHUN.

PIP, TecT, 3a4veT

YK-1: CnocobeH ocyLLecTBAATb KPUTUHECKUIA aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.2 HaxoOuT N KPpUTUYHECKM aHaausunp

eT I/IHCbOpMaLI,I/HO, HeOﬁXOD,VIMle ANnsa peweHna MOCTaBJIEHHOWN

3a4aqyn

3HaTb: 3HaThb: -
ocobeHHOCTKN
CUCTEMHOro 1
KPUTUYECKOro
MbILLIEHUS ©
O0EeMOHCTPUPOBaAThL
rOTOBHOCTb K
HeMy;- ornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CMocobHOCTb K
pediekcun no
rnosoay
cobCTBEHHON n
MbICIUTEJIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

nesaTenbHoCTY;

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkKmn

TOYKWU 3peHns
BPEMEHHbIX N

PI'P, TecT, 3a4eT
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
MPOCTPaHCTBEHHb
X YCNIOBUW X
BO3HWKHOBEHUS
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
NpPaKkTU4eCcKnx JonyckatTcs
nocnencTsui npobensl
N310)KEHHOI O

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLLecTBAATb KPUTUHECKUIA aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.3 PaCCManI/IBaeT BO3MOXXHbIE€ BapWaHTbI pelleHna 3adadn, oueHnBaa NX OOCTOMHCTBa U HEOOCTAT

KW

3HaTb: 3HaThb: -
norunyeckumne
hopMbI 1
npouenypsbl,
cnocobcTByloWMe
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

PI'P, TecT, 3a4eT

heaTenNbHOCTY;
YMeTb: YMeThb: - YacTunyHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOEe ownbkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu;

Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
HaBblKaMmn HaBblKaMu HaBbIKOB npMMeHeHumn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
MpakTUYeCcKnx nonyckatTcs

nocnencTBui npobensl

N3/10)KEHHOI 0

pelleHnst 3aga4u.

YK-1: CnocobeH oCcyLlecCTBNATb KpI/ITI/lHeCKI/IIZ aHannms I'Ip06J'IeMHbIX CI/ITyaLl,I/II;I Ha OCHOBe CMCTeMHOro nogxoaa,

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLueHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrnX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: 3HaThb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HaHUS;

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

PIP, TecT, 3a4eT

YMeTb: YMeTh: -

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb HebosnbLne

MHGpOopMauuio, owmnbKn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHWnS,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns;

Bnapetsb: YacTu4Hoe HecunctemaTtuydecko | B YcnewHoe n
BnapeTsb: - BllageHne e NpuMeHeHne CUCcTeMaTUYeCKOM | cucTemMaTuyeckoe
KOHKPETHOWN HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
MeTo40I0Tnen n HaBbIKOB HaBbIKOB
6a3oBbIMU jonyckatTcs
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
MeToAaMu couman npob6enbl

bHO-FYMaHUTAPHbIX
ANCUMMINH
No3BoSOLWMNMM
OCYLLECTBAATh
pellueHune
LUMPOKOro KJjacca ¢
3alla4 Hay4Ho-MCcCn
€/l0BaTeNIbCKOro U
NnpuKaaaHoro
XapakTepa

YK-1: CnocobeH ocyLLecTBAATb KPUTUHECKUIA aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.5 OnpepenseTt

N oUEHUBAET NocnencTeBnad BO3MOXKHbIX peLIJeHI/II?I 3aga4yun

3HaTb: 3HaThb: -
norunyeckumne
hopMbI 1
npouenypsbl,
cnocobcTByloWMe
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

heaTenNbHOCTY;

YMeTb: YMeThb: - YacTunyHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOEe ownbkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu;

Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
HaBblKaMmn HaBblKaMu HaBbIKOB npMMeHeHumn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
MpakTUYeCcKnx nonyckatTcs

nocnencTBui npobensl

N3/10)KEHHOI 0

pelleHnst 3aga4u.

PI'P, TecT, 3a4eT

OMNK-1: CrnocobeH aHann3npoBaTb COBPEMEHHbIE NPobAEMbl HayKM U MPON3BOACTBA, PeLlaTb CJ0XKHble (HeCTaHOAPTHLIE)
3afa4n B NpoheCcCMoHaIbHON OeATesIbHOCTHU

OMNK-1 CnocobeH aHann3npoBaTb COBPEMEHHbIE NMpobaemMbl HayKn 1 MPOU3BOACTBA, pelaTb CJI0XKHble (HeCTaHOAPTHbIE)
3a/a4um B NpodecCcnoHa bHOM AeATesIbHOCTH

3HaTb: 3HaTb: -
COBPEMEHHbIE
npobnembl HaykKu n
npou3BOACTBa B
npogeccruoHaibHO
n chepe;

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: YMeTh: -

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

CTaBUTb e 1 JonyckatoTcs yMeHUNs
dhopmynmpoBaTb HebosnbLne

3aja4u, ownbkKmn

CBfA3aHHbIE C

opraHusauuen

npogeccuoHanbHO

N NeaTeNbHOCTY;

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
COBPEMEHHbIMU HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
MeTogamun HaBbIKOB HaBbIKOB
pPeLLUeHnNs CNOXKHbIX JonyckatTcs

3ajau. npobensl

PIP, TecT, 3a4eT

YK-1: CnocobeH oCcyLlecCTBNATb KpI/ITI/lHeCKI/IIZ aHannms I'IpOﬁJ'IeMHbIX CI/ITyaLl,I/II;I Ha OCHOBe CMCTeMHOro nogxoaa,

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

YK-1 CnocobeH oCyLecTBASATb KPUTUYECKUA aHaM3 NpobieMHbIX CUTyaLnii Ha OCHOBE CUCTEMHOI0 NOAX0Aa,

BblpabaTbiBaTb CTpa

TEervo AencTBumn

3HaTb: 3HaThb: -
ocobeHHOCTU
CUCTEMHOro n

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO colepxalluune
oTAesbHble

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

PIP, TecT, 3a4eT
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rOTOBHOCTb K
HeMy;- flornyeckume
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaThL
CNoCcobHOCTb K
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHOWN

peweHnsa 3aga4qdn.

0EeATEeNbHOCTY;

YMeTb: YMeTh: - YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu;

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
BnapeThb: - B/lafeHmne e MpuMeHeHne cucTemMaTU4YecKoM | cucteMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
NMpPakTU4eCcKnx JonyckatTcs

nocnencTsui npobensi

N3N10XKEHHOro

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
KpUTUYEeCKoro npobenbl 3HaHUA
MbILUEHUS 1
[eMOHCTPUPOBaTh

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeJILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Bonipockl, paccMaTpuBaeMbie Ha NMPakTUYeCKUX 3aHATUAX

1. MoHATNE MaTeMaTUYECKON MOOENN.

2. Buaobl MaTeMaTuU4YeCcKnx Mmogenen.

3. [ocTpoeHne maTeMaTUYECKNX MOAENEN, YPAaBHEHNA MaTeEMaTUYECKON PU3UKN.

4. MpuBeneHne ypaBHEHN B HYaCTHbIX MPOM3BOAHbLIX K KAHOHUYECKOMY BUAY.

5. AHanunTun4deckoe peweHne KpaeBOI7I 3aa4n napa6onw1eCKoro N 3 IIMNTUN4Y4ECKOro Tmnna

6. MeTof KOHEYHbIX Pa3HOCTEN, MeTo[, CETOK, MeToA, APOOHbIX LLaros.

7. PeweHune andgepeHumanbHbiX ypaBHEHUN METOLOM KOHEYHbIX pa3HOCTEN

8. PeweHune guddepeHLmanbHbiX YpaBHEHWUA METOL0M CETOK U METOA0M APOOHbIX LLIAros.

9. MeToabl Pypbe n Janambepa Ans KpaesBbiX 3aaau.

10. JIoKaNlbHO-OAHOMEPHbIM MEeTOA A5 PELUEHNS ABYMEPHbIX KpaeBblX 3a4au.

11. ABHaa cxeMa arnnpokKkCcnMMaunm 4aCTHbIX MPON3BOAHBLIX Ha NpuMepe O)J,HOMepHOIZ 3aja4n
TENJZI0NPOBOAHOCTN.

12. MaTemaTM4yeckne Moaesniv rnpouecca pacnpocTpaHeHus 3arpsisHeHun B ypbocpeae
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13. MpunbnvxeHHas Moaenb pacnpoCcTpaHeHUs 3arpsi3HEHNI Ha OCHOBE pacnpeneneHns
aycca.

14. MaTemMaTu4eckoe MoAeNnpoBaHMe 1eCONapKoBbIX coobLecTB.

15. Pa3paboTka nepBMYHON CUCTEMbI MOAESIEN SIeCONAapPKOBbLIX CO0bLLEeCTB.

16. MeToabl CACTEMHOIO aHaiM3a Npu MoaennpoBaHumM Brnonornyeckmnx coobulecTs.

17. NMnaHnpoBaHMe 3KCNEPUMEHTOB C MOOEbIO JIECONAPKOBbLIX CO0bLLECTB.

18. CtaTunctnyeckasa obpaboTka pe3ynbTaTOB 3KCMNEPUMEHTOB C MOAESbIO JIECONAPKOBLIX
coobuiecTs.

Bonipock! 4715 caMOCTOATE/IbHOrO N3y4YeHUs

1. 3agayun, 4ng peweHns KoTopbix Heo6XoaMMO NOCTPOEHME MaTEMATUYECKON MOOENN.

2. MocTaHOBKa KpaeBbiX 3a4ay A1 Tpex TUMNOB YPaBHEHWA.

3. AHanMTUYeCKoe peLleHNe KpaeBor 3aaa4um runepbonmyeckoro Tmna.

4. YncneHHble MeToabl pelleHns angdepeHumnanbHbiX YpaBHEHUN.

5. PeweHune gndpdepeHumanbHbiX YypaBHEHNN SNAUMTUYECKOrOo TUNa METOAOM KOHEYHbIX
pa3HOCTEN.

6. PewweHne guddepeHumnanbHbiX ypaBHeHN napabosnyeckoro Tnna MeTogoM CETOK.

7. PeweHune anddepeHumanbHbiX ypaBHEHN runepboanyeckoro Tmna MeToaoM ApobHbIX
Liaros.

8. MeTopn Oanambepa £11 BOSITHOBOr0 YpaBHEHUS.
9. MeTopn ®ypbe A9 ypaBHEHUS TENIONPOBOAHOCTN.

10. HesiBHasa cxema annpoKCUMaL MM YaCTHbIX MPOU3BOAHbIX Ha MpMMepe 0gHOMEPHON
3a[a4uM TenaonpoBOLgHOCTW.

11. IMnTaumoHHaa Mogenb pacnpoCcTPaHEHUSA 3arpA3HEHUA.

12. NgeHTugpmnKaumsa n sepumkKaLmsa CUCTEMbl MOAENEN IeCOMapKOBbIX COOOLLLECTB.

13. NpoBeaeHne 3KCNEPUMEHTOB C MOAESbIO JIECOMAapPKOBbIX COOBLLLECTB.

14. Bnsyanmsauma pe3ynbTaToB CTaTUCTUYECKON 06paboTKn pe3ynbTaToB S3KCNEPUMEHTA.
15. KneTo4Hble aBTOMaThlI.

16. HenpoHHbIe ceTn.

MpuMepHbIA NepeyeHb BONPOCOB K 3a4€Ty No AUCUUNINHE
«MaTeMaTuyeckoe MmogenupoBaHue ypboskocucrem»

1. OTanbl MaTEMaTUYECKOr O MoaemIMpoBaHNA U X XapaKTeEPUCTUKa.
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2. CBolicTBa MaTeMaTUYECKMX MOLENEN: NOJIHOTA, TOYHOCTb, afleKBaTHOCTb, 3KOHOMUYHOCTb,
paboTocrnocobHOCTb.

3. lepapxmsa MaTeMaTUYECKUX MOAeNen.

4, CprKTypHaFI N PyHKLMOHaNbHaa Moaenu.

5. TeopeTunyeckune n sMnnpmuyeckme Mmoaenu.

6. CTaunoHapHble U HecTaynoHapHble Moaesn.

7. DuHaMmmnyeckmne moaenu.

8. OCHOBHbIe 3Tanbl YUCIEHHOIO peweHnda 3aaa4d N X XapakKTepUCcTtukn.

9. CTpyKTypa MaTeMaTM4eCKON MOLENN: BEKTOPbLI MapaMeTpoB; nNpsaMas, obpaTHaa 3agaun,
3ajava ngeHtTudpunKauum

10. NMoHATMe norpelwHocTn. NoHATNE CXOANMOCTH.

11. OCHOBHbIE UCTOYHUKN W~ KﬂaCCI/Iq)VIKaLI,I/IFI I'IOFpeLLIHOCTeI7I HYNCNEHHOIo peweHnsa 3aga\.

12. NpubnunxxeHue pyHKUNA. MHTepnonnpoBaHue.

13. YucneHHoe anddepeHLmpoBaHme.

14. YncneHHoe MHTerpupoBaHue.

15. MNpsaMble MeToAbl peLleHns CUCTEM JIMHENHbIX YPaBHEHWA.

16. UTepaunoHHbIe METOAbI PELLUEHUNS CUCTEM JINHENHbIX YPaBHEHUN.

17. MHoromMepHble 3afayn oNTUMU3ALUN: MUHUMYM (QYHKLUU HECKOJIbKUX MNepeMeHHbIX;
MeTOoJ NOKOOPAMNHAaTHOro Crycka; MeToA rpagueHTHOro crnycka.

18. Pa3HOCTHbIe MeToAabl peweHns OLY.

19. KpaeBas 3afia4ya: MeTobl peLlueHns.

20. OneMeHTbl TeopUN Pas3HOCTHLIX CXEM.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Cnocobbl Npeobpa3zoBaHNs MaTEMAaTUYECKUX MOLENEN K anropuTMMYecKkomy Buay.

MnaHnpoBaHMe aKCNepmMeHTa.

MeTonbl aHanm3a n 06paboTKM faHHbLIX.

KoahdpumumeHT Koppenaunn.

CpeaHekBafpaTMYHOE OTKJIOHEHME.

MeToa HauMeHbLUMX KBAaOpaToB.

JlInHenHaa n HenMHENHas perpeccus.

VNHTepnonaumsa n annpokcnMmaumns.

MonnHOMBbI, ClariHbl, paunoOHasbHble PYHKLUN.

OpgHolwaroBble MeToAbl peleHnst 06bIKHOBEHHbIX AU EpPEHLMANbHbIX YPaBHEHUA.

MHorowaroBble MeToAbl peLleHns 06bIKHOBEHHbIX AN depeHuanbHbIX YpaBHEHNNA.

fIBHble U HesABHble CXeMbl. [10BbILLIeHNEe TOYHOCTH peLUEHVII7I.

TecToBBIE 3aTAHHA

1. Cepuiiubiv Ha3vleaemcea omoop, Npu KOMopom 00Lexmsl omouparmca

A) c1vaaHHBIM o0pazom

B) gepes onpenenéHHEIH HHTEPBaT
C) H3 nenoH cepHH 00BEKTOR

D) 00 0THOMY 3TeMeHTY

2. [TonuzoHoOM YaAcmom HA3bLIEAENCA
A)) IpAMas THHHA HA KOOPIHHATHOH IITOCKOCTH.

B) 1o0MaHag THHHA, OTPe3KH KOTOPOH COeTHHAT TOUKH (X.71).

C) ToMaHas THHHA, 0TPe3KH KOTOPOH COSTHHAT TOYKH (XG:X;).

D) npsaMasg THHHA, 0Tpe3KH KOTOPOH COeTHHAOT TOIKH (X;,71).
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3. Habmodaeubie 3Hauesus paccMampusaeMozo NPpUSHAKA HA3LIEAWTMCA

A) OTHOIIEHHAMH

B) IPYIIHPOBKOH
C) "dacToTaMH

D) papHaHTaMH

4. [dano pacnpedeiexue cmamucmuyeckoll coeoKynHocmu
X 1 2 3 4

1, 20 15 10 5
Hatimu Oucnepcur co8oKVIHOCHU.
A)D=4 B)D=1 C)D=3 D)D=2

5. TeHepanbHaa cOGOKVNHOCMbL 3a0aHa MadIuyeil pacnpedenequs
X, 2 4 5 6

Ns 9 10 3
Haiimu zeHepaibHyio dUcHepcuio.

A)D=48 B)D=28 C)D=38 D)D=138

6. Ombop, Npu KOMOPOM 00bEKMbL UIGTEKAON N0 0OHOMY U3 ECell 2EHEPATLHOI COBOKVNHOCHU, HA3bI-
8arom
A) THmHY9eckHM. B) mpocteiM. C) MeXaHHYecKHM. D)) cepHHHBIM.

7. Cmamucmuyeckum pacnpedeienuem guloopKU HaA3bl8awm

A) mepedeHb 9acTOT HIH OTHOCHTEIBHBIX JacToT.

B) BapHAaHTH H 9acTOTEI HIH OTHOCHT&IBHEIE HaCTOTEL.

C) nepedeHb BapHAHT H COOTBETCTBYIOIIHX HM 9acTOT HIH OTHOCHTEIBHBIX 4acToT.
D) mepedeHs BapHaHT OTHOCHTEIBHBIX HacTOT.

8. CryneHuamyto Guaypy, COCMOAWAA U3 NPAMOY20TbHUKOE, OCHOEAHUAMU KOMOPBIX CTVHCATN YACMUY-

Hble UHMEepedlbl dauxore h, a esicomnl PAGHLL OTMHOWLERUID 1 E.f"h (YHOH’IHOCI‘HE mcmomu), HAZLIEAOTH

A) rpadHroM QVHKITHH.
B) IOIHTOHOM 4acToT.

C) rannarpasmoi 9acToT.
D) racrorpaMMoH 9acToT

9. CINQmMucmu4ecKyio oyesky 6, MameMamuieckoe oXCUdanue Komopoti pagHo oyeHueaeMomy napa-
Mmempy 6 npu mobom odveme gibopxu, m.e. M8 ) = 6, Hasviearom
A) HecmemeHHOH. B) cvemennoH. C) addexruBHOH. D) cOCTOATENRHOH.

10. Oyenxy, Komopaa onpedelsemeca 0OHUM YUCTOM, HA3bIEAIOM
A) koopzuHaTHOH. B) TodedHoH. C) HHIepBalbHOH. D) HAIEKHOH.

11. Jana ewibopra odvema M. Eciu xaxcovlil 31eMeHm ul00pKU VEETUUUML € 5 pas, Mo eulbopouHoe
cpedHee X

A) VBeTH9IHTICH B 5 paz B) veenH4HTCA B 25 paz

C) He H3IMeHHTCH D) yMeHBITHTCA B 5 pas

23/35



12. Kax Hazwleawmea C1yualiHble eluyUutLl, KOMOpPble MOSVIN NPUHUMAMb TH000€ 3HAUCHUE U3 HEKOMO-
P020 npoMexcymxa?
A) HempepHIBHBIE B) nHCEpeTHEIE C) coyuaiiHRIE

13. Kaxue eeluuuxbl A1210MCA QUCKPEMHbIMU?

A) TemMmepaTypa BO3ayxa

B) aHCIO 3pHTeNeH HA CTATHOHE

C) H3MEHeHHE VPOBHA BOJEI B peKe

D) KOIH9eCTBO NepeJaHHbIX 3a eTHHHIY BpeMeHH coO0MeHHH B KOMIIBIOTEPHOH ceTH

14. Juexkpemuan cnyvuatinaa eenuuuna X npusduMaem sHadequa: 10 wunu 20, npuiuem nepeoe sHaiuesue no-
AgaemcAa ¢ gepoamHocmeio 0,4. Hemy pasHo MameMamuyeckoe 0XCudaHnue ciyualiHoll eetuyuns?
A) 10 B) 15
C) 16 D) 20
15. Kax Hazvieaemea spagh, € Komopom epuiliHbl COOMEEMCMEVIOM COCMOAHUAM, d OPUSHMUPOBAHHbIE
dyau - nepexadam U3 00H020 COCMOAHUA € dpyeoe?
A) IOTKHOCTHOE JTHIIO B) rpad nepexonos
C) rpad Ilepexonos D) rpad Opnos

16. Umo yxaswleaemcea Ha 9y2ax pasMeyerHozo 2paga nepexodoe?

A) BepOATHOCTH IIEPEXOI0B B) BpeMA IEPEXOI0B
C) HHIEHCHEBHOCTH IIepeX0I0B D) HOMep mara

17. Kax Hazvleaemea ciyualinwlil npoyecce, & KOMmopom Nepexooum u3 00H020 CoOCMOAHUA & OPV20E NPOoUC-
XO0OUmM cKaukom?

A) ITpouecc ¢ HellpepPBIBHBIM BpeMeHeM B) IIponecc ¢ IHCKPETHBIM BpeMeHeM
C) ITpouecc ¢ HellpepBIBHBIMH COCTOSHHAMH D) ITponecc ¢ JHCKPETHBIMH COCTOSHHAMH

18. Kax Hazvieaemca Npoyece, & KomopoMm nepexod U3 00H020 COCIMOAHUA € OpV20e 3aeUCUN MOIbKO O
COCMOAHUA, 8 KOMOPOM HAX00umcA npoyecc?

A) BHHepoBCKHH B) I'ayccoeckHH
C) TIvacCOHOBCKHH D) MapKOBCKHEH

19. Kax 014 ciyuaiiHozo npoyecca ¢ HenpepuleHbiM EPeMeHeM HA3bIBAemca npedel OMHOUEHUA 6epoAm-
HOCIMU Nepexoda 3a DecKOHEUHO MATbill NPOMENCVINOK PEMeHl K OTUHE IMO20 NPOMexcymixa?

A)) OecKOHETHOCTE IIepexoa B) HHTeHCHEBHOCTE Hepexo]a
C) cnvaaHHOCTE Nepexoaa D) npoHzEOIHAA

20. Yemy paegex 31emenm A € Mmampuiye eepoamHocmell nepexodoes?
0.2 04 04 0)

02 04 03 0.1

pP=
01 04 04 0.1
(0 04 4 01
A)0.3 B) 0.6
C)0.5 D) 0,1

7.4. MeTooM4yecKkue MaTepualsbl, onpegensaolime npoueanypbl OLeHUMBAaHUA 3HAHUH,
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YMEHUMN U HAaBbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowmx 3Ttanbl GOpMUpPOBaHUA
KOMNeTeHunn

TpeboBaHua K HanucaHuilo pedepaTa

PecepaT - NMpoOAYyKT CaMOCTOATEsIbHON paboTbl obyvatollerocs, NpeacTaBasoWNin cobo
KPaTKOe W3JI0XKEHNE COOEep>XaHua 1 pe3ynbTaToB WHAMBMAYaNbHOW y4ebHO-UccnenoBaTesbCKom
NeaTenbHOCTU. ABTOP pacKpbiBaeT CyTb Mcciaegyemon npobnemMbl, NMpUBOAUT pPasfinyHblie TOYKM
3peHus, a Takxe cobCTBeHHbIe B3rnsabl Ha Hee.

PedepaT nomkeH bbITb CTPYKTYpUpoOBaH (Mo rnaBaM, pasfaenam, naparpadam) n BkaYaTb
pasgesbl: BBeAeHMe, OCHOBHYIO YacTb, 3akJj4yeHue, CrUCOK WCMOAb30BaHHOW nuTepaTypbl. B
3aBUCUMMOCTM OT TEMATUKK pedepaTa K HEMY MOTryT BbITb 0POPMIIEHBI MPUIOXKEHUS, COEep KaLLme
OOKYMEHTbI, unatcTpaunm, Tabnmubl, CXeMbl 1 T.4.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa «OT/IMYHO» BbINOJIHEHbI BCe TpeboBaHUA K HanuCaHWio U 3awuTe pedepaTa:
o603HayeHa npobseMa n obocHoBaHa eé akTyasIbHOCTb, CAeNaH KPAaTKUN aHaIN3 pPa3InyHbIX TOYEK
3peHUss Ha paccMaTpuMBaeMyto npobseMy U  JIOTMYHO WU3N0XKEeHa CcobCTBEHHas no3vuus,
ChOpMyIMpOBaHbLI  BbIBOAbI, TEMa pPacKpbiTa TMOJIHOCTbIO, BblAEpPXaH 06bEM, cobnoaeHsl
TpeboBaHUSA K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTMeTKa«XopoLlo» - OCHOBHble TpeboBaHUSA K pedepaTy 1 ero 3alluTe BbIMOJIHEHbI, HO NPW
3TOM JonyuleHbl Hedo4éTbl. B 4acTHOCTW, UMETCA HEeTOYHOCTVM B W3JIOXKEHMM MaTepuana,
OTCYTCTBYET Jiornmyeckas mnocjiefoBaTe/IbHOCTb B CY)XKAEHMSX, He BblaepXkaH 0b6bEM pedepaTa,
UMelTCs YnyuweHns B O(OPMJIEHUM, HE OOMyCKaeT CYLIEeCTBEHHbIX HEeTOYHOCTEel B OTBETe Ha
NOMOJIHNTEbHbIA BOMPOC.

OTMeTKa «YZOB/IeTBOPUTENIbHO» - MMEITCSA CYLLEeCTBEHHbIE OTCTYMNJIEHUA OT TpeboBaHU K
pedepnpoBaHnio. B YacTHOCTK, TeMa OCBelleHa NnLlb YaCcTUYHO, AoNyLeHbl PakTU4Yeckne ownbKu
B colep)aHun pedepaTa WUaM Mpu OTBeTe Ha AOMNOJIHUTESIbHbIE BOMPOChl, BO BPEMS 3alUUThI
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 0b6HapyXuBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne nNpobnemsl.

TPGGOBaHHﬂ K BbIMOJIHEHUIO TECTOBOIoO 3agaHuA

TecT - cucTemMa CTaHOApPTUM3MPOBAHHbLIX 3afaHW, MO3BOAsAOWAS aBTOMAaTM3MPOBATb
npouenypy n3MepeHns ypoBHSA 3HaHUIN 1 yMeHUIn oby4atoLlerocs.

B TeCTOBbIX 3afaHMNAX UCMOJIb3YIOTCA YeThblipe Tuna BOMNPOCOB:

- 3aKpblTasa ¢opma - Haunbosiee pacnpocTpaHeHHas ¢opMa K npeanaraeT HECKObKO
anbTepHaTMBHbIX OTBETOB Ha MNOCTaB/IEHHbI Bonpoc. Hanpumep, obyyatouieMycs 3alaeTcs BONpocC,
TpebyLlnii anbTEepHAaTMBHOrO OTBETa «[a» WIN <«HEeT», <«SABJISETCA» WIN <«He SBIAeTCs»,
«OTHOCUTCS» UM «HEe OTHOCUTCA» K T.n. TecToBoe 3afaHue, coAepykalllee BOMPOC B 3aKPbITON
opme, BkJOYaeT B cebs OAUH WM HECKOJSIbKO MpPaBUJIbHbIX OTBETOB WU WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3allaHMEeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJb3yeTCs TakXe B TecTax-3afda4vax C
BbIOOPOYHLIMU OTBETAaMU. B TeCTOBOM 3a4aHNN B 3TOM Cjlyvae ChOpMYIMPOBaHbl YC/IOBME 3aa4m n
BCE HeoOXoAMMble WCXO[Hble [aHHble, a B OTBeTax MNpeacTaB/ieHbl HECKO/IbKO BapUaHTOB
pe3yfnbTaTa peLleHns B YNCN0BOM unm bykseHHOM Buae. O6y4aloLWNNCS OO/HKEH peLlnTb 3ada4dy u
NnoKasaTb, KakoW 13 NpeacTaB/ieHHbIX OTBETOB OH MOJY4YUI,;

- OTKpbITas ¢opmMa - BOMPOC B OTKPbITOM ¢opMe npenctaBnsieT cobon yTBepxAeHue,
KoTopoe HeobxoAMMOo AOMOJIHUTL. [JaHHas opMa MoXKeT bbITb NpeacTaB/ieHa B TECTOBOM 3a4aHuN,
HanpuMmep, B BUAE C/IOBECHOIr0 TeKCTa, hopMybl (ypaBHEHUS), rpaduka, B KOTOPbIX MPOMyLleHbl

25/35



CYyLleCTBEHHble COCTaBASAOWME - HYaCTX C/IoBa UM ByKBbl, YC/IOBHble 0603HAYEHUS, NMUHUN UK
n306paXkeHns 3JIEMEHTOB CXeMbl U rpaguka. OO6y4valoWMACS OO/KEH MO MaMsATU BCTaBUTb
COOTBETCTBYHOLLME I/IEMEHTLI B YKa3aHHbIe MeCTa («NponycKu»);

- YCTaHOBJIeHE COOTBETCTBMA - B JaHHOM C/iiy4ae o6yqarou4emyc;1 npegnaratoT OBa CrncKa,
Mexny safieMeHTaMn KOTopbiX ciegyeT YCTaHOBUTb COOTBETCTBUE,

- YCTaHOBJIeHMe nocsiegoBaTesibHOCTM - npegnoJsiaraeT Heobxo4nMOCTb YCTaHOBUTb
npasunbHY NocnenoBaTesIbHOCTbL NpensiaraeMoro crvmcka cnos nnm gpas.

Llenb TecToBbIX 3ajaHui - 3abnaroBpeMeHHOe O3HaKOMJIeHWEe MarmcTpoB QakynbTeTa
arpapHbIX TEXHOMOrMm C TEeopuen unslydYaemom Tembl MO Kypcy «CoBpeMeHHble npobnemebl
arpoHOMUN» N ee 3aKpenJsieHuve,

TecTbl CrpynnMpoBaHbl Mo TeMaM. KoM4ecTBO TECTOBLIX BOMPOCOB B pa3iesie pasINyHo, 4To
obycnoBneHo 06bEMOM U3y4aeMoro MaTepurasa n ee TPYA0EMKOCTbIO.

®dopMySINPOBKM BOMPOCOB MOCTPOEHbI MO C/IeAYOLWMM OCHOBHbBIM NMPUHLMNAM:
BbiOpaTb BepHble BapuaHThbl OTBeTa.

B nyHKTe npuBeneHbl KOHKPETHbIE BOMNPOChl M BapuaHTbl OTBETOB. MarucTpy npeasaraeTcs
BblIOpaTb HOMep MPaBWMILHOMO OTBETA U3 MNpefdslaraembix BapuaHToB. Mpu 3TOM cnenyeT yyecTb
Ba)kHoe TpeboBaHMe: B 0OTBETAX K 3aaHUI0 06513aTeSIbHO A0/1XKeH OblTb BEPHbIN OTBET U OH O0JIXKEH
ObITb TO/ILKO OOUH.

MarucTtp [osXeH BblibpaTb BEpHbIA OTBET Ha MOCTaBJIEHHbLI BOMPOC U CBEPUTb €ro C
NPaBU/IbHLIM OTBETOM, KOTOPbIN [AaeTCs B KOHLLE.

KpuTepumn oueHKU 3HaHMA NpyM NPOBEeAEeHUn TeCTUPOBaHUA

OTMeTKa «OTJINYHO» BbICTaBAAETCA npm ycnosun npaBmjibHOro oTeeTa He MeHee 4eM 85%
TeCTOBbIX 3a4aHUN;

OTMeTKa «X0opoLwo» BbICTaBAAETCS MPU YCJ0BUN NPaBUIbHOIO OTBeTa He MeHee 4yeM 70 %
TEeCTOBbIX 3a43aHUNN;

OTMeTKa «y00BNEeTBOPUTENLHO» BbICTaBAETCA NPU YCJIOBUN NPaBUIbHOro OTBETA HE MeHee
50 %;

OTMeTKa «HeyOOoBJIeTBOPMUTENbHO» BbICTABJISIETCA NPU YC/IOBUM NPaBUJIbHOrO OTBETA MeHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

PesynbTaTbl TeKyllero KOHTPOJIA WCMOJb3YIOTCA MNpu NpoBeneHUnn I'IpOMe)KyTO‘-IHOIZ
aTTecCTauunn.

TpeboBaHua K pacyeTHo-rpacdunyeckon padbore (PrP)

PFP paboTa - cpeACTBO MPOBEPKN YMEHUA MPUMEHSTb MOJIyYEeHHble 3HAaHUA O/ pelleHns
3aQlay onpeneneHHoro Tuna no TeMe Uan pasaeny.

PI'P paboTa npeactasnseT cobonm oanH U3 BUOOB CaMOCTOATENIbHON paboTel obyvaowmxcs.
Mo cyTn - 3TO M3NI0OXKEHWE OTBETOB Ha OrnpefesieHHble TeopeTuyeckne BOMPOCbl MO y4yebHon
ONCUNMNIINHE, @ TaKXe pelleHne npakTuiecknx 3agad. PIP nposoaAaTca ang toro, 4Tobbl pa3Bnutb y
obydatowmxca cnocobHOCTM K aHannm3y Hay4Hon u y4yebHOM nuTepaTypbl, yMeHue obobuiaTb,
CUCTEMATU3INPOBATb M OLEHMBATb MNPAaKTUYECKUA W HayYHbI MaTepuasn, YKPenasaTb HaBbIKK
OBJlafeHNA NOHATUAMN ONpeaesIeHHON HayKn 1 T.4.

Mpu oueHke PIP paboTkl NpenogaBaTesib PYKOBOACTBYETCS C/IeAYOLWLNMU KPUTEPUAMMU:
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- paboTa 6bl1a BbINOJIHEHA aBTOPOM CaMOCTOSATEJSIbHO;

- obyvawuwminca nogobpan OOCTATOYHLIA CANUCOK NNUTEPaTypbl, KOTOPbLIN Heobxoaum AOns
OCMbICJIEHNSA TEMbI KOHTPOJIbHOW paboThl;

- aBTOp cCymMes1 COCTaBUTb JIOTNYECKN 060CHOBaHHbLIN MNfaH, KOTOprI7I COOTBETCTBYET
NMOoCTaBJZIEHHbLIM 3a4a4aM cq)opmynmposaHHoM uenn,

- obyvatowmnca npoaHannsnposaa MaTepuan,
- obyyvatowmincsa cymen o60CHOBaTb CBOO TOYKY 3pEHUS;
- PI'P ochopmneHa B cooTBeTCTBME C TpeboBaHNAMU;

- aBTOp 3alWUTWA KOHTPOJIbHYH paboTy U ycCnewHo OTBETW Ha BCe BOMPOCHI
npernonasaTens.

PrP paboTa, BbiNoJIHEHHas Hebpe)xHo, 6e3 cobnoaeHns NpaBwus, NMPeabsBISEMbIX K ee
ohopMJieHMIO, BO3BpallaeTcsa 6e3 MNpoBepkM C yKa3aHWeM MpPUYMH, KOTOopble [O0BOAATCS OO0
obyyatouierocsi. B 3ToM ciydyae KOHTpoJibHas paboTa BbINOMHSAETCS NOBTOPHO.

BapunaHT P[P paboThl BblgaeTcs B COOTBETCTBUM C MOPAOKOBbIM HOMEPOM B CMUCKE CTYOEHTOB.
Kputepum oueHkKu 3HaHUM Nnpu HanucaHum PIrP

OTMeTKa «OT/IN4YHO» BbICTaBngeTca oby4valoulemMycs, rMOKa3aBLleMy BCeCTOPOHHME,
cucTeMaTusupoBaHHble, rnybokne 3HaHus BonpocoB Pl paboTel n ymeHne yBepeHHO NMPUMEHSATb nX
Ha NpaKTUKe Npu peLleHnn KOHKPEeTHbIX 3aAay, cBoboaHOEe 1 NpaBusibHoe 060CHOBaHME MPUHATLIX
peLueHunn.

OTMeTKa «XOpOoLIO» BbICTaBAseTCs obyvaloluleMycsi, ecqii OH TBEpPAO 3HAeT MaTepwuarn,
rPaMOTHO U MO CYLLECTBY M3/araeT ero, yMeeT MPUMEHsSTh MoJlyYeHHble 3HAaHUSA Ha MpaKTuUKe, HO
JlOMNyCKaeT B OTBETE UM B PeLleHnn 3a4a4 HEeKOTOPble HETOYHOCTU, KOTOPbIE MOXKET YCTPaHUTb C
MOMOLLLbIO AOMOJIHUTEIbHBIX BOMPOCOB NpernoaasaTess.

OTmeTKa «y[0BJIETBOPUTESIbHO» BbICTaB/ISIETCS obyyarouiemycs, nokasasLuemy
hbparMeHTapHbIN, Pa3pO3HEHHbLIN XapakTep 3HaHWN, HeOOoCTaTO4YHO MpaBuJibHble OPMYIMPOBKN
6a30BbIX MOHATWIA, HapyLUeHWUS JIOTMYEeCKOW MNOoC/ef0BaTE/IbHOCTU B WU3JI0XKEHUWM MPOrpamMMHOro
MaTepuana, HO NPy 3TOM OH BJlaieeT OCHOBHbIMU MOHATUSAMU BbIHOCUMbIX Ha KOHTPOJIbHYIO paboTy
TeM, HeobxoauMMbIMN ANA fafibHenwero obyyYyeHns N MOXXET NMPUMEHATb MOJlyYEeHHble 3HaHUA Mo
obpasuy B CTaHAAPTHOW CMTyauun.

OTMeTKa «HeynoBNeTBOPUTENbHO» BbICTaBAsSETCS oby4yalolleMycsi, KOTOpPbIA He 3HaeT
6onblUen YaCcTU OCHOBHOIO COAEepXaHusa BbIHOCUMbIX Ha Pl paboTy BOMpPOCOB TeM AUCLUMNIIVHBI,
nonyckaeT rpybble owmnbkn B (HOPMYNMPOBKAX OCHOBHbLIX MOHATUA U HE yMeeT WCMoJIb30BaTb
NosyYeHHble 3HaHUS.

TpeboBaHuA K NnpoBeaeHUIO 3a4eTa
3a4eT - hopMa NPOBEPKN 3HAHWUIA, YMEHUI U HABLIKOB, MpuobpeTeHHbIX oby4vatowmnMmncs B
npouecce yceoeHus y4ebHoro matepuasna NeKUNOHHbIX, MPAKTUYECKNX U CEMUHAPCKUX 3aHSTUN MO
OVCUNMNIINHE.

KpuTepumu oueHKM 3HaHUH Ha 3aueTe:

3a4yeT MoXeT npoBOANTLCA B (hopMe YCTHOro Onpoca Uau rno Bonpocam, C npe,u,BapMTeanoPl
MOAroTOBKOM Unm 6e3 NnoaroToskm, No YCMOTpPEHWIO NpenogaBaTenA.

Bonpochkl yTBep)XAalTCA Ha 3acedaHun Kadeapbl U MNOAMUCHLIBAOTCA 3aBeaylolinuM
Kathegpon. MNpernonaBaTenb MOXXeT MNPOCTaBUTb 3ayeT 6e3 onpoca wam cobecenoBaHUs TeMm
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CTyOoeHTaM, KOTOpble aKTUBHO y4aCTBOBaJIn B CEMNHAPCKUX 3aHATUAX.

LLikana oueHumBaHusA: aAByxbannbHas LWKasna - He 3a4TeHO (He BbINOJIHEHO); 3a4TEHO
(BbINOJIHEHO).

OueHKa «3a4TeHOo» CTaBATCA obyyalolemMycsi, OTBET KOTOPOro CBUAETENIbCTBYET:

- 0 MOJIHOM 3HaHUK MaTepuana Nno NPorpaMmme;

- 0 3HAaHWN PEKOMEHI0BaHHOM NUTEPaTYpPHI,

- 0 3HAHUWN KOHLLENTYaIbHO-NOHATUAHOIO anmnapaTa BCero Kypca U NpUHMMAaBLLNIA aKTUBHOE
y4acTUsi Ha CeMUHApPCKUX 3aHATUAX, a TakXe COoOepXWT B LUeJoM npaBuibHOE WU
aprymMeHTUpOBaHHOE U3JI0)KeHMe MaTepurana.

OueHKa «He3auTeHOo» CTaBATCs obyyvalollemMycs, MMeLLEMY CyLLLeCTBEHHbIe NMpobesibl B 3HaHWU

OCHOBHOIO MaTepuaJsia Mo nporpamMmme, a Takxe 4oMyCcTUBLLEMY NPUHLMMANAMbHbIE OWNOKN Npu
N3N10)KEHUM MaTepurana.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

byTycos, O. b. OcHOBbI UHOPMaTM3auun 1
MaTeMaTUYeCKOro MoLeIMPOBaHNSA IKOIOMNYECKNX CUCTEM :
yyebHoe nocobue / O.b. byTycos, B.lN. MewankuH. — 2-e
n3g., nepepab. n gon. — Mockea : UHOPA-M, 2024. — 374 c.
— (Bbicwee obpa3oBaHme). — DOI 10.12737/1477254. - ISBN
978-5-16-016994-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1477254

https://znanium.ru/catalog/document?id=436437

XycHyTAuHOB, P. LU. MaTeMaTu4yeckasa CTaTUCTUKA :
yyebHoe nocobue / XycHyTanHos P.LL. - Mocksa : UH®PA-M,
2019. - 205 c. - 9bC 3HaHuyM™. - URL:
http://znanium.com/catalog/document?id=354383. - Pexxum
pocTyna: no nognucke. - ISBN 978-5-16-009520-2. - ISBN
978-5-16-100720-4

http://znanium.com/catalog/document?id=354383

Kpacc, M. C. MogennpoBaHuMe 3K010r0-3KOHOMUYECKMX
cuctem : y4ebHoe nocobue / M.C. Kpacc. - 2-e n3a. - Mocksa :
NH®PA-M, 2020. - 272 c. - 3bC 3HaHuymM. -
URL:http://znanium.com/catalog/document?id=356223. -
Pe)xum goctyna: no nognucke. - ISBN 978-5-16-006597-7

http://znanium.com/catalog/document?id=356223

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

Mamapanuesa, J1.H. MaTemaTnyeckoe MmogennpoBaHue
Brnonornyecknx npoueccos: y4yebHoe nocobue / J1.H.
MamapanueBa, .M. XakoHoBa. - Mankon : Ky4yepeHko B.O.,
2019. - 148 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100047754&D
OK=07B8CA&BASE=0007AA

Tpodmmos, A. I'. MaTemMaTmyeckas cTaTUCTuKa : y4yebHoe
nocobue ons sysos / A. . Tpodumos. — 2-e n3a. — Mocksa :
N3paTenbcTtBo KOpanT, 2025. — 182 c. — (Bbiclwiee
obpa3oBaHue). — ISBN 978-5-534-21177-1. — TeKkcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/559506

https://urait.ru/bcode/559506

BbiykoBa, T. B. MaTemaTnyeckoe mogenupoBaHme : y4ebHoe
nocobue / T. B. bbiykoBa. — BpsiHck : BpsiHcknia TAY, 2025, —
109 c. — TeKCT : 9N1eKTPOHHbLIN // JTaHb : 3N1eKTPOHHO-
bnbnnoteyHasa cncrtema. — URL:
https://e.lanbook.com/book/513279

https://e.lanbook.com/book/513279

8.3. NHPOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTtyna: 4Ja 3aperucTpup. nosibdoBaTtesien. - TeKCT:
3NeKTPOHHbIN. PoHA DBC hopMmpyeTcs C y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJlOYaeT y4ebHuku, yyebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CQI0Bapu U CNpaBoOYHUKN, 3aKOHO4ATEJ/IbHO-HOPMaTUBHbIE JOKYMEHThI,
creuvanbHble Nepuoanyeckne n3faHusa u n3faHus, BoilyckaeMble n3gaTesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekumns : 3N1eKTPoOHHO-6nbnnoteyHasa cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Meguna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: gna sapermctpup.
nosb3oBaTenen. - TeKCT 3/IeKTPOHHbIN. fBASeTCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
3/1IeKTPOHHbLIM PeCcypcoM AJIS BbICLLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBefeHnn, Hay4YHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNnopaTMBHbIA A0CTYyN

0219 cBoUX obyvalolmxcs, npenogasatenen v T.4.

9BC BkJIt0YaET y4ebHYI0 U Hay4yHYO InTepaTypy

Mo HamnpaB/IeHMAM MOAFOTOBKU BbICLLEr0 U CPeAHEero npoteccnoHasbHoro obpasoBaHus.
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http://www.iprbookshop.ru/586.html SnekTpoHHasa 6ubnnoTteka: bubnmuoTeka anccepraunni : canT /
Poccuiickast rocynapctBeHHas bubnunorteka. - Mocksa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru.
- Pexxum gocTtyna: ons 3apernctpup. Nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. B cooTBeTCTBUM C
npukasom reHepasnbHoro gupektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensam BupTyasbHbIX
YMTasbHbIX 3a/10B pa3pelieH 3AKA3 Ha nevyaTb MOJHbIX TEKCTOB Ancceptaunini ns 36 Prb. Mpu
nepsomM obpalueHnn Kk pecypcam 361 PI'b HeobxoaMmMo NponTu perncrpaunto B BUpTyasibHOM
YynTanbHOM 3ane PI6.POCCUNCKASA HALUMNOHANbHASA BUBJIMOTEKA (PHB) : caiT / Poccuiickas
HaunoHanbHasa 6ubnmnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: oas
3aperncTpup. Nnosb3oBaTenen. - TeKCT: 3NEKTPOHHbINA. "... 04Ha U3 KPYMHENLLNX B MUPE U BTOpas Nno
Be/in4nHe poHA0B B Poccmnckonm depepaumm - CNyXUT POCCUACKON KYJIbType N HayKe, XpPaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacensaLWmnx PoCccnio Hapoa4oB U
pacnpocTpaHeHuUto naen rymaHusma. ... B dongax bubnmortekn xpaHutca 6onee 38,6 MAH 3K3.
nponssefeHnin nevyaT N MHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3N1EKTPOHHbIX
HOCUTenNAX, AOCTYMHbIX LUMPOKOMY KpPYry nosb3oBaTesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
yuTaTesNien, KOTOPbLIM BblAAeTCa A0 5 MAH U34aHu, K ee 3NeKTPOHHbLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAasieHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHYO N UCTOPUYECKYIO
MpPeemMCcTBEHHOCTb, BEPHOCTb BUBAMOTEYHBIM TPaaNLMAM, 3aJ10XKEHHbIM eLle B MnepaTopckon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHMOPMaLMOHHOE yyYpexXxaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBEYatoLLlee Ha HacyLHble BbI30BbI
BpeMeHW." (unTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmorteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: 4N 3aperncTpup. nosb3oBaTenen. - TekcT:
3NEeKTPOHHbIN. MnaTgopma eLIBRARY.RU 6bina cosgaHa B 1999 roay no nHuumatnee POCCUNCKOro
hoHpa pyHAaMeHTasbHbIX UCCefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YYEHBIM 3NTEKTPOHHOI O
[oCTyna K BeayLWnM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK MY6INKALNAMN U HbIHE SBNSIETCS Beayllen 31eKTPoHHON 6ubnmnoTekon Hay4yHowm
nepuoanKmn Ha pycCcKoMm s3bike B Mmupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpPOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
OocTyna: Ang 3aperncTpup. nosb3oBatenen. - TeKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has
3/1eKTpOHHaa bubnnoTteka, NOCTPOEHHAs Ha Mapagurme oTKkpbiTon Hayku (Open Science),
OCHOBHbIMIW 3a4a4aMn KOTOPOW ABNAETCA NONynapm3auma HayKn N Hay4HON OeaTeNbHOCTH,
06LeCTBEHHbIN KOHTPOJIb Ka4ecTBa Hay4HbIX Nybankauun, passutme MexancunnanHapHbix
nccnefoBaHMM, COBPEMEHHOM0 MHCTUTYTa Hay4YHOW peLeH3nn, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HAayKU U MOCTpoeHue MHPPACcTPYKTYpbl 3HaHUI. https://cyberleninka.ru/
Meprnoanyeckne n3paHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Pazpen / Tema MeTonabl Cnocobbl (hopMbl) CpeacTtsa
obyyeHuns
C YKa3aHNeM OCHOBHbIX y4ebHbIX obyyeHus obyyeHns
3JIeMEHTOB
[MoHATMEe MaTeMaTM4eCKON MOAEeNN. | pelleHne 3aaay; - KOHCY/IbTauus; 0 y4ebHoe nocobue
Byabl MaTEMaTUYECKNX MOLENEN.
paboTa C KHUroM. - UHOMBUAYASbHOE 0 y4ebHuk
obyyeHne.
YpaBHEeHMs MaTeMaTUYeCKoii peLleHue 3a4ay; - KOHCY/IbTaLMs; 0 y4ebHoe nocobue
hU3nKN.
paboTa C KHUroM. - UHOMBUAYASbHOE 0 y4ebHuk
obyyeHne.
HncneHHble MeTOAbl peLleHuns pelleHne 3agav; - KOHCY/bTaums; 0 y4ebHuK
N depeHumanbHbIX ypaBHEHWUNA.
paboTa C KHUTOWA. - UHOMBUAYaAbHOE
obyyeHne.
MaTemMaTunyeckne Moaesv Npouecca|ynpaxxHeHus - KOHCY/bTaums; 0 y4ebHuK
pacnpoCTPaHEeHNs 3arpsa3HeHni B
ypbocpene. pelleHue 3ajay; - UHOMBUAYaAbHOE
obyyeHne.
paboTa C KHUTOMN.
IMuTaumoHHas Moaenb ynpa>kHeHns - KOHCY/IbTaLNs; 0 y4ebHoe nocobue
pacnpoCcTpaHeHNs 3arpsisHEeHWUN.
pelieHune 3anay; - UHOWBUOYANbHOE 0 y4e6HuK
obyyeHne.
paboTa C KHUT oM.
MpubnuxeHHaa moaenb pelleHne 3apay; - KOHCY/IbTauus; 0 y4yebHoe nocobue
pacnpoCTpPaHEeHNs 3arpa3HeHniA Ha
OCHOBe pacnpegesieHus Maycca. paboTa C KHUroA. - UHOMBMAYaNbHOE 0 y4ebHuK
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obyyeHne.

0 y4yebHoe nocobue

MaTemMaTU4Yeckoe MOLesIMpoBaHMe |pelueHune 3aaay; - KOHCYbTaLUs;
IneconapkoBbIX COObLLECTB.
paboTa C KHUTOM. - MHOUBUAYalbHOEe
oby4yeHne.
Pa3paboTka NepBUYHON CUCTEMDI pewleHve 3aay; - KOHCYbTauus; 0 y4ebHuK
Moaeneit 1econapkoBbiX coobLLecTs
paboTa C KHUTOM. - MHOUBUAYalbHOEe
oby4yeHne.
NoeHTudnKauma n sepndurkaums pelleHne 3apav; - KOHCY/IbTaums; 0 y4ebHoe nocobue
CMCTeM MoJesNiell 1econapKoBbIX
coobuiecTs paboTa C KHUrom. - UHAMBWAYasbHOE 0 y4ebHuK
obyyeHne.
MeToLbl CACTEMHOIO aHaAM3a Npu | peweHune 3agav; - KOHCYIbTauus; 0 y4yebHoe nocobue
MoAennpoBaHnn 61oNornyeckmnx
coobuiecTs paboTa c KHMrom. - UHAMBUAYasbHOE 0 y4ebHuK
obyyeHne.
MnaHnpoBaHMe 1 NpoBefeHne pelleHne 3apay; - KOHCYIbTauus; 0 y4ebHoe nocobue
BKCMEePUMEHTOB C MOAEJbIO
IneconapkoBbiX COOB6LLECTB paboTa C KHUroW. - UHOMBMAYaNbHOE 0 y4e6HuK
obyyeHne.
CtaTuctuyeckas obpaboTka pelleHne 3apay; - KOHCYIbTauus; 0 y4ebHoe nocobue
pe3ybTaTOB 3KCMEPUMEHTOB C
MOJIe/1bl0 JIECOMAPKOBbLIX CO0BLLEeCTB| paboTa C KHUMOoW. - UHOMBMAYaNbHOE 0 yH4ebHIK
oby4yeHne.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyveHna obecnedyeH nHOANBMAYa AbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTtenbCKum LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbIN. PoHA SBC hopMumpyeTCs C y4eTOM BCEX N3MEHEHWUI
obpa3oBaTesibHbIX CTaHOAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunmn, sHUNKIoONeann, CJI0Bapu U CMpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLlnasbHble
nepuoamnyeckme n3gaHus n n3faHuns, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. ba3zoBasi Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHNYeHHOoM
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nuccaenoBaTelbCknx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN ANS CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJtOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy NO HanpaBJJIeHNSM NOATOTOBKU BbICLLEr0 U CPeHEro
npogeccnoHassHoro obpasosaHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnnoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro coHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAYLUNM NMHOCTPaHHbIM Hay4HbIM usgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen IN1eKTPOHHON BnbanoTekon Hay4HoM NEPUOAMKM Ha PYCCKOM Si3bIKe B MUpeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbIA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCSA
nonynspusaums HaykKn N Hay4YHo AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauumia, passmtue
MEeXANCUNMINHAPHbIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHus [OCTynHble obyyaowmmcsa u cotpygHukam ®reQY BO MITY no nognucke n Ha OCHOBaHUMU
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

Ona oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAedyolWnM COBPEMEHHbIM
npodeccnoHabHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEebCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHUI
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHuKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, 3HUNKIONEMN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: AN 3aperncTpup. Nosb3oBaTesNel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NybnnyHbIX 6BubnnoTek, npnobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLlmxcs, npenogasaTtenen
n T.4. OBC BKJOYaET y4ebHYO N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html
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Ha3BaHue

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTtyna: ons 3aperncTpup. rnosib3oBatenemn. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUN C NPUKa30oM reHepasibHoro anpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTeNssM BUpTyasibHbIX YNTasIbHbIX
3an10B pa3pelleH 3AKA3 Ha neYaTb MOJIHbIX TEKCTOB Aucceptauunii ns 36 Prb. MNpu nepsom obpalleHnn k pecypcam 6]
PI'6 Heo6Xx04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAJIbHAA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pgoctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®egepaumm - CAY>XUT POCCMACKON KyNbType U HayKe, XpaHUT HauMOHallbHYl0 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHMI0 HacensaLWwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocelwwaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAETCA A0 5 MAH n34aHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoxpaHsas KyNbTYPHYIO N LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3aJ10keHHbIM eLle B imnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLLHble BbI30OBbl BpeMeHu.'
(umtaTta ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

Mepropnyeckne n3gaHma JocTynHole obyyaowmmcs n cotpyaHukam ®re0Y BO MITY no noanncke n Ha 0OCHOBaHUWN
KOHTPAKTOB U JINLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa nHxxeHepHon buonorum n
naHgwadTHOro niaHuposaHmsa (1-117)
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. NMepBomanckas, ooMm Ne
191, 3paHue yyebHoro kKopnyca

KoMnbloTepHas TexHuKa Ha 12 mecT,
NokcmeTp + Y®-PaguomeTp +
N3mepuTenb TemnepaTypbl 1
BNaXKHOCTU «TKA-MKM» (42); LLymomep
Testo 816-3 C KOMMNEKTYOLWMMU,
Na3zepHbin gansHoMmep ADA Cosmo 120
video ¢ nosepkon A00523,
Tennosn3opRGKTL-80, 6ycconb - 2 WwT.,
MPUPOCTHON MOJIOTOK, BbicoTOMep BYJI
1, BbicoTOMep BA, 31eKTPOHHbIN
BbicoTOMep «Nikon», 31€eKTPOHHbIN
nonHotomep «Haglof» - 2 wT.,
YnbTpa3ByKOBOW BbICOTOMEP,
banbHoMmep, yrnomep Vertex 1V/360,
MpupocTHo 6ypas Haglof ana TBepaon
nopeBecuHbl gnameTp 4,3 MM, AJIMHa
250 MM, MpupocTHon 6ypas Haglof ons
TBEpAon ApeBecuHbl gnameTp 4,3 MM,
OnvHa 500 mMm, PaHueBas nonesas
BOAHO-MOYBeHHas nabopatopus HKB-
PM, 351eKTpOHHbIe BeChbl «IHrpeaneHT»
- 2 wt., Keagpokontep «PHANTOM» - 3,
HoyTOyk Asus K52JUCOREI3, undposoin
MHOrO(PYHKLMOHANbHBIN N3MepuTenb
rnapamMeTpoB OKPY>KaloLLlen cpeibl
MS-6300, komnbloTepHoe paboyee
MecTo, npoekTop EPSONFMPTWIOCO,
3KpaH Ha wTtaTuee 150x150, ckaHep
EPSONGT-15000A3. lNMporpaMMHoe
obecnevyeHne: CUTUC: MupoTek
(JlnueHsunoHHbIn gorosop Ne09-1901 oT
15.01.2019 r., 03.12.2020); FKC-
CtaHgapT (JIMLueH3MOHHbIN [OoroBop
Ne351 o1 26.12.2020 r.);
NHBeHTapu3aunsa «CeTeBan» Bepcms
3,0 (JInueH3unoHHbIn gorosop Ne351 ot
26.12.2020 r.); NAB-2konor «CeteBon»
Bepcusa 4,75 (JINLEH3MOHHBIA O0roBOp
Ne351 o1 26.12.2020 r.). lNporpammHoe
obecnevyeHue ons BupTyanbHbIX
nabopaTopHbIX paboT No AncCUUNINHAM
"O6was akonorua" n "MpomMblieHHan
sKoJsiornsa".

7-Zip CBoboaHasa nuueH3snsAdobe
Reader DC CBoboaHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO 02260-018-0000106-48095

MomelleHnsa AN CaMOCTOATENbHON
paboTbl (1-YnTanbHbIA 3an PrEOY BO
«MI'TY»)385000, Pecnybnnka Agbires,
r. Mankon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro kKopnyca

Mebenb Ha 150 NnocafoyHbIX MECT,
KOMMbIOTEPHOE OCHAaLLEeHMEe C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKabl, WKagbl BbICTaBOYHbIE),
MynbTUMegnnHoe obopynoBaHume,
oprrTexHuka (NpuHTepbl, CKaHepbl,
KCEepOKC)

7-Zip CBobogHasa nuueH3snsAdobe
Reader DC CBobogHas
nuueH3unaMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO 02260-018-0000106-48095
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