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MatemMaTMka W WHOpPMaTUKa, YTBEPXOEHHBIM npukasom MuHucTepctBa o6pasoBaHuMs U Hayku Poccuiickon
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pucuunnuHbl: *  daTb npeacraBrieHne o6yd4aeMbiM O COBPEMEHHbIX METOAax MOCTPOEHUs,
peanusaumun 1 uccrieoBaHus Mogenei oGbeKToB, NPOLECCOB M CUCTEM pa3HOOOpasHoN Npupoabl;

. 00BbACHUTL OBy4yaeMbIM Kak YCTpOeHbl M Kak [AeiCTBYHT XuBble cucTembl. [Mpyu 3TOM rnaBHoe
BHMMaHWe obpaTuTb Ha CBA3b MeXAy GUONOrMYEeCKUMU SBNIEHUAMM U aHarorMyHbIMKU Npoueccamu B ManKke, MexaHuKe,
TEPMOAMHAMYMKE, TEOPUWN PeryrnmpoBaHnus, Teopun KoneGaHui.

1.2 3apgavum gUCLUMUNIIUHBI:

. PaccmoTpeTh:

obLwue NprHUMNbI NOCTPOEHUA MaTEMATUYECKMX MOAENEN M UX UCNOMb30BaHWE B KOHKPETHbLIX CUTyauusax Ans
aHanusa npoueccoB 3BOMOLUKN, POCTa KIETOYHbIX NONYMsLUMIA, MOCTPOEHUSA IKONOMMYECKUX MOAENEN.

. HayuuTb noHMMaTb 1 NPUMEHSTb:

KOMMbIOTEP B Ka4yecTBe CPEACTBa MO3HAHMSA W Hay4HbIX UCCNEAOBaHWA B pasfiMyHbIX 0ONacTsiXx NpakTU4eCKOM
OEeATENbHOCTU M Hay4YHbIX UCCReAOoBaHWM;

MeTOAbl MOAENMPOBAHUA ONs1 PeLleHnsa KOHKPETHbIX 3adav;

cchopmMmpoBaTb HaBblki B 06nacTn MoaennpoBaHnst NPOLLECCOB M CUCTEM PasfMYHOM NPUPOabI.

1.3 TpeboBaHMA K npegBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnoniaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3yYEHUN AUCLUNNNH:

MpoeKkTMpoBaHWe aBTOMaTU3NPOBAHHLIX CUCTEM YMNpaBreHus NPOU3BOACTBOM

Cucrtembl 3MEKTPOHHOIO OOKYMEHToobopoTa
MnaHMpoBaHMe ¥ opraHmns3aLms Hay4YHbIX UCCreaoBaHUn
ABTOMaTN3UPOBAHHbLIE CUCTEMbI YMPaBEHNs MPON3BOACTBOM

2 KOMMETEHUMUN OBYYAIOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-7: Cnoco6eH npoBoAuTb paboThl N0 COBEPLUEHCTBOBAaHMIO aBTOMaTU3UPOBaHHOro AOKYMeHToo60poTa B
opraHusauuu.

3HaTb: Ha3Ha4YeHWe OCHOBHLIX BWOOB OOKYMEHTOB CUCTEeMbl ynpaBreHna Kay4eCTBOM,; OCHOBHbIE MOHATMA U MeTOoAbl
aHanMTuyeckomn reomeTpum, NUHEeNnHon anre6pb| n Marematun4eckoro aHanmsa

YmeTb: paspabatbiBaTb U O0POPMIIATb OCHOBHblE KOMMNEKTbl AokymeHToB ACYIT; npumeHsTb mMeToabl 06paboTkum
WHcopMaLMK ANst peLleHns NpUKNagHbIX 3agad B NpoeccMoHarnbHON AeaTenbHOCTU

BnageTb: CnOCOGHOCTbIO aHanu3MpoBaTb COBPEMEHHbIE CUCTEMbI aBTOMATU3UMPOBAHHOMO [JOKyMeHTooGopoTa B
opraHusaumm; meTogamu cbopa M 06paboTkM AaHHbIX; COBPEMEHHBLIMU KOMMbIOTEPHBIMU U MH(OPMAaLMOHHLIMU
TEXHOMOMUSAMMU.

MK-8: CnocobeH noaroraBnuBaTb HeOOXo0AMMbIEe AaHHbIe U COCTaBMNATbL TeXHUYECKue 3agaHns Ha
npoekTtupoBaHue ACYI

3HaTb: MeToAdbl YMNpaBneHUs [OKYMEHTOOOOPOTOM OpraHuM3auMu; YUCMEHHblE MeToAbl W OCHOBHbIE  CMOCOObI
KOMMbIOTEPHON 06pabOoTKM OaHHbIX.

YMeTb: pelwaTb 3afjadyu aHanuMTW4ecKkoro xapaktepa, npegnonaraiolue Bblbop M MHoroobpasue crocoboB pelleHus
3apad; NpUMEHsiTb MeToadbl 06paboTkM WHopMauuM ONns peleHus NpUKNagHblX 3agad B NpodpeccroHarnbHOw
AesATenbHOCTU

Bnapetb: aHanu3om peknamauuMi U npeTeH3Mn K KadecTBy yHKUMoHUpoBaHus ACYI1;, meTtogamm nocTpoeHus
MaTeMaTM4ecKon Moaeny NpodeccnoHanbHbIX 3a4aq U CoAepXKaTenbHON MHTepnpeTaunm nonyYeHHbIX pe3ynbTaTtos




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Pasnen 1. MartemaTtunyeckoe MeToabl
nccneaoBaHust AMHAMUYECKUX CUCTEM

Tema 1. Mopenn cuctem, OMNUCbIBaeMble
oaHUM anddepeHumnansHbIM ypaBHEHNEM.

CraunoHapHoe cocTosHMe (TOYKa  MOKOS,
ocobad Touyka, COCTOSIHME paBHOBECUS)
YCTON4YMBOCTb COCTOSIHUS paBHOBECUS
AHanMTnyeckumn MeToq nccrnegoBaHusa
YCTOMYMBOCTN  CTAUMOHAPHOrO  COCTOSIHUS 2 6 4
(vetoa JlanyHoBa). JlnHeapusaumsi cucTeMbl
B OKPECTHOCTM CTaUMOHAPHOIO COCTOSIHUSI.
Jloructuyeckoe ypasHeHne. Mopenu pocTta
nonynauun. YpaBHeHme SKCNOHEeHUanbHOro
pocTa.

Tema 2. Mopgenu, onucbiBaembie CUCTEMOMN
2X aBTOHOMHbIX o depeHumanbHbIX
ypaBHEHUN. o

dasoBas NIOCKOCTb Metog  W30KMWH.
JInHenHble CUCTEMBI. MccneposaHune
YCTOMYMBOCTM  CTaLMOHAPHbLIX  COCTOSIHWIA 4 6 4
HENMUHENHbIX CUCTEM BTOPOro  MNopsiaka.
Meton dyHKUMA JlanyHoBa uccnenoBaHus
YCTOMYMBOCTM CTALMOHAPHOIO COCTOSHMSA

Tema 3. Xaoc. [loHaTMe  cTpaHHOro
aTTpakTopa.

OCHOBHblE MOHATUA TeopuUM OUHAMUYECKMX
cucTeMm. MpepenbHble MHOXeCTBa.
OuHamnyecknn  xaoc. JIMHEWHbIN  aHanu3 4 6 4
YCTOMYMBOCTN  TPaEKTOpUNn. MokasaTenb
JlsanyHoBa. OnccunaTtmBHble CUCTEMBI.
ATtTpakTopbl. CTpaHHblEe aTTpakTopsl.

Pasgen 2. BeegeHue B CUHeEpreTuky 1)




Tema 4. OCHOBHblE MPUHUUNBI W 3AKOHbI
CYHEPTeTUKM.

TeopeTunyeckune OCHOBBbI CUHepreTuku.
lMoHsTMe xaoca W nopsaka, 3HTponus U
aHTanbnus. [loHATME 0 camoopraHM3auuu.
HenuHenHas mopenb MOBEAEHMST CIOXHbIX
cucteMm. HepaBHOBECHbIE CUCTEMbI U KX
mMozenvpoBaHue. PnykTyauum kak MexaHusm
YCMNOXHeHUst cucteM. [MoHATME CTPYKTYpbl U
cuctembl B cuHepreTuke. [loHaTMe o
ANCCUMATUBHbIX

CTPyKTypax, artTpaktopax, Oudypkauumsx,
¢hpakTanax, aBTOBOHOBbLIX NPOLECCax.

Tema 5. CwuHepretnyeckmin nogxonq B
€CTeCTBO3HaHUN. [1pUHUUNBI CUHEPreTUKN B
KNeToYHom 61Monormu.

KneTtouyHble  aBTOMATbI. Cucremsl n3
ONCKPETHbIX 3MeMeHTOoB " nx
MOJENUPOBaHNe KreToYHbIMKU aBToOMaTaMMu.
Urpa "YKnsHp". MogenuposaHue
rasogMHaMuKM  KINeTOYHbIMW  aBTOMaTaMWu.
CvHepreTuka MUKPOBUONOrMYECKMX CUCTEM.
MwnkpoBbHoe CcoobLEeCTBO Kak LIENOCTHOCTb.

Cawmoperynsiums MUKPOGMONOrMyeckomn
CUCTEMBI.

Mopgenb MopdooreHesa TblopuHra.
Buonornyeckas caMoopraHn3auus.

MogenupoBaHune MopdoreHesa B Ouonorum
pa3sutusa. [pyMeHeHWe  TOMoNorM4Yeckoro
nogxoga B MopdoreHese. MccnegosaHus
hpakTanos B KNeTOYHOMN ovonoruu.
CDpaKTaanaﬂ camMoopraHn3auuna KNneToK.
Xaoc Ha ypoBHe opraHusma.

AC

12

AC




Tema 6. NMpUHUUNBI CUHEPrEeTUKN B 3KOSOrMu
N Teopumn aBoJ1IOLUNN.

CxoOCcTBO  METOdOMorMM  CUHEPreTUKM U
akonornn. Camoperynaumnss B 3KOCUCTEME.
CuvHepreTuyeckas KOHLenuus
3KOIOMMYECKNX cucTem.
ABTOKONebaTenbHbIi  PEXUM  3KOCUCTEMBI.
ABTOBOINHOBbIE MPOLECCHI B  3KOCUCTEMAX.
MpocTeiune OUCKPeTHbleE Modenu pocTa

nonynauun. OvHamuka HEOAHOPOAHbIX
nonynsaumn. HekoTopble pacnpoCTpaHEeHHble
mogenu nonynsiuNoOHHON OVHaMUKM.

OnemeHTbl  TeopuUM  MEXNOMYNSALUMOHHbIX
oTHoweHun. Cuctema JloTkn—BonbTeppsl
«XUWHUK—KepTBa».  CuctemMa  «XULHWUK—
xXepTtBa» c y4yeToM BHYTPUBMOOBON
KOHKypeHuun. Mogenn KoOHKypeHLUnu.

MpUHUMN KOHKYPEHTHOro uckntoveHus [ayse.

Mopgenu MyTyanmama. Mogenb

B3anMOOeNCTBUS 3arpsisHeHns c

OKpYy>KatoLLen cpenomn. AHTpPOMNOreHHbIN

dakTop W AMHaMUYeckoe paBHoOBecue B

3KocucTeme.

lMoHaTMe  3Komorn4eckon YCTONYMBOCTH.

Mopgenb nuLuLeBsomn uenu. Mopgenb

LIMKNNYeCcKown KOHKYpPEHLMU. Mopgenb 3 16 10 AC
3KONOrM4eckom cucTeMbl c Tpems

Tpodmyecknmu YPOBHSAMM.

MynbTunokansHble mMogenm ThtlopuHra.
Mpumepbl  Mogenen  «XO3sIMH—MAPasnT».
Teopuss  BruocdepHOro  MoAENMPOBaHUS.
dpakTanbHble cBOKCTBa ounocdepsbl.
Bbudypkauma B  6uocoepe. KoHuenuwms
aganTuBHOM camMoopraHusaumm. O6uwume
MPU3HAKNM  SBOSIOLUMOHMPYIOWMX  CUCTEM:
HEepaBHOBECHOCTb, CMOHTaHHOEe
obpa3oBaHue HOBbLIX CUCTEM, M3MEHEHWUSA Ha
MaKpOCKOMUYECKOM YPOBHE, BO3HWMKHOBEHUE

HOBbIX CBOWNCTB CUCTEMBI, aTanbl
camoopraHmsaumMm 1 ukcaumMm  HOBbIX
KadecTB CUCTEMBI. MogenupoBaHue
3BOJTOLIMOHHbIX NpoLEeccoB. Pa36op
CYLLECTBYHOLLMX mMogenewn 3BOMOLMN.
AHanua urpbl Spore. Mopenun

npegbuonornyeckon  aponoumn.  [epsble
Larv Xms3Hun Ha 3emne.

MpuHUMN BbXWBaHUA CUIbHENLLNX B
6e3owmnboyHon pennukaumn. HesaBucumas
pennukaumMa ¢ owwubkamu.  KBasneugbl.
Mopor katacTpod v npeaensl 9BONOLUN.

Wtoro B cemecTpe (Ha kypce ans 3A0) 18 54 36
KoHcynbTauum 1 npoMexxyTovHas 25 335
atTecTtaums (Ok3ameH) ' ’
Bcero koHTakTHas pa6ora u CP no 745 695

AucuumniinHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ®OH} OLLIEHOYHbIX CPEACTB A1 NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIUU




5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KoMneTeHuun cpencrtea
1. Tlepeuucnser u npaBunbHO BbiOUMPAEeT OCHOBHblIE MeTOAbI,
NpYMeHsIEMblE B aHann3e Mogenemn n cuctem.
Bonpochl YCTHOIo
2. VimeeT npenctaBneHne O  OMOMOrMYECKUX,  XUMUYECKUX U coBecenoaHys
AK-7 JKOMOrM4eckux OObeKkTax W  SABMEHWUsIX, aHanusupyeT  Hay4Hyto
nuTepatypy 1 opmMynupyeT OCHOBHbIE MPUHLIMNbI ABMEHNUN. MpakTuko-
3. Ncnonb3yeT 3HaHUs MaTeMaTU4ecknx MeTOOoB B NpOLIecCe aHanusa
OPUEHTUPOBaHHbIE 3afaHus
n obpaboTky AaHHbIX, CBA3a@HHLIX C Pa3HOOOPa3HbIMU MPAKTUYECKMMM
npoueccamu.
1. WN3naraeT OCHOBHble waeu W NPUHLUMBI CUHEPreTUkKn u Teopun
N _ Bonpochl yCTHOIo
camMoopraHu3aumm, BrageeT cneumanbHon TepMUHOIOTMEN;
cobeceoBaHust
K-8 2. TllosicHseT npuHUMNBI W  METOAbl CUHEPreTMKU U Teopuu
camoopraHv3aumm Ans aHanmsa 3BOoSoLMU CIIOXKHBIX CUCTEM;
MpakTnko-

3. TpvMeHsieT nosfy4YeHHble 3HaHUSE B  KOHKPETHbIX MPUKNadHbIX
obnacTax

OpneHTnpoBaHHbIe 3agaHNA

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHne MucbmeHHasn paboTa

5 (oTnnyHo) Hay4HO-CCrefoBaTenbCKylo  nutepaTypy

Ob6yuvatowmincs nokasbiBaeT
BCECTOPOHHEEe U [Nybokoe  3HaHue
TeopeTNYecKmx OCHOB ONCLUUMIUHBI,
CcBOOOAHO OpPUEHTMPYETCH B  OCHOBHbIX
MOHATMSAX, TepMMHaX U onpeaeneHusx
npu oOTBeTe; 3HaKoM C [AOMONHUTENbHON
nutepatypowi;  crnocobeH npopaboTaTtb

no TemMam AUCUMMIUHBI WU FPaMOTHO
N3NOXNUTb martepuarn. Peluaet
npakTu4eckne 3agauv, MOXeT OOBbSACHUTb
B3aVMOCBS3b OCHOBHbIX BMONOrMYecKux,
3KOMOMMYECKUX U XUMUYECKUX 3aKOHOB C
MaTemMaTUYecKuMm MogensaMm ]
MeToAaMU peLLleHns 3aaay.

4 (xopoLuo) 3K3ameHe " npu BbINOSIHEHWM

OO6yuvatowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA B Mpedenax OCHOBHOMO
yyebHoro matepuana, 6e3 CyLleCTBEHHbIX
OLIMBOK BbINOSHSAET MNPEeAyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWIT OCHOBHYH

nnTeparypy, PEKOMEHI0BAHHYO B
nporpamme; crnocobeH 00BACHUTD
B3aMMOCB$I3b OCHOBHBbIX NOHSATUI
ONCUMNIUHBI npuv OOMONHUTENBHbIX

Bonpocax npenogaeatens. [onyckaeT He
CYLLEECTBEHHbIE MOrPeLIHOCTU B OTBETe Ha

3K3aMeHaUMOHHbIX  3adaHuin, ycTpaHsaeT
nx 6e3 nmomowm npenogasatens. Ymeer
NMPUMEHSATL MeToAbl MaTeMaTU4Yeckoro u
KOMMBLIOTEPHOTO  MOAENupoBaHua AN
peanusauun peLueHns 3agadv u, ecnu ato
HeobxoaMmo, MOXeT npeacTaBUTb  ero
rpacpuyecku. Monyyunn npaBunbHbLIA OTBET
n MOXeT  ero WHTepnpeTupoBaThb.

3 (yonoBneTBopuTensHo) | AN AanbHenwen y4vebbl; cnpasnsertcsa ¢

HonyckaeT HeCyLLECTBEHHbIE
MOrPEeLLHOCTN MPW peLleHnn NPaKTUYeCcKnx
3agay

O6yuvatowwmiica nokasbliBaeT 3HaHWS

OCHOBHOro  y4yebHoro  martepuana B
MWUHUMaribHOM 00beme, HeobXxoaguMoMm

BbIMOSIHEHMEM 3agaHun,
NpPeayCMOTPEHHbIX nporpammoi,
gonyckasi npu 3ToM GOnbLUOE KONMUYECTBO




He npuHUMNIManbHbIX OLWKWBOK; 3HaKoM C
OCHOBHOW nutepaTypowm,
pekoMeHAO0BaHHOW NPOrpamMMon.
JonyckaeT cyllecTBeHHble MOrpeLIHOCTH
B OTBETE Ha 3K3aMeHe W MpU BbIMNOMHEHUN
9K3aMeHaLUMOHHbIX 3afaHui, Ho obnapaet
HeOOXOOUMBbIMM  3HaAHWAMM  And  ux
yCTpaHeHus noa PYKOBOACTBOM
npenoaaeatens.

O6yyarLminca BHUKAET B CMbICI YCIOBUS
3aJayn, MNOHMMaeT nnaH ee peLleHus,
O[HaKo, He MOXeT B [MONHOW Mepe C
MOMOLLIbID  MaTemaTu4eckoro annapata
peanu3oBaTb €€ peLleHue.

OO6yuvatowmiica obHapyxusaeT npobensl B
3HaHUSAX OCHOBHOIO y4ebGHOro Matepuana,
JornyckaeT npuHUMNuaneHbele ownbku B

BbIMOSTHEHMU npenycMOTPEHHbIX
2 nporpammMon  3agaHui, He 3HaKoOM C
(HeynoBNeTBOPUTENBHO) | PEKOMEHO0BaHHOW nnTeparypom, He

MOXeT ucnpasnTb AonyuleHHble oLNBKMN.
He noHumaeTt cmbicn ycnosua 3agadun, He
MOXeT MNOCTPpOUTb €€ MaTeMaTudeckyro
MoZenb N pellnTb NPakTU4eCcKyto 3agavy.

5.2 TunoBble KOHTPONbHbIE 3afaHUA UITN UHble MaTepuanbl, HeO6XoaNMbIe ANA OLEHKU 3HAaHUW, YMEeHUM,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTYU
5.2.1 NepeyeHb KOHTPOJIbHbIX BOMPOCOB

Ne n/n | DopMynNnpoBKN BONPOCOB
Cemectp 8
[nckpeTHble MOgenNun NoNynsauUMn ¢ HenepeKkpPbIBaOLLMMUCS MOKONEHUSIMU (OUCKPETHas TorMcTuyeckas
1 mMozenk). ViccnenoBaHve OUCKPETHOTO NOMMCTUYECKOTO YpaBHEHUS!, BOSMOXHbIE BapuaHTbl NOBEAEHUS

peLleHns B 3aBUCMMOCTM OT KOadhduLMeHTa npupocTa.

anarpamMmmbl.

MapameTpuyeckoe nccneposaHne mogenen. MNoHATME chazonapameTpruyecKkon amarpammel.

Mogenu pocta nonynauyuin. AKkCNoHeHUManbHbIA pocT. Jlormctnyeckuin poct. Mogernb ¢ HaMeHbLUEen
KPUTUYECKOWN YNCIIEHHOCTLIO.

COCTOSAHUSA. YCTONYMBOCTb.

OnemMeHTbI Teopun matremMaTn4eckoro mogenmpoBaHna gUHaMU4eCKnUX 00BHEKTOB.

OCHOBHbIE NOHATUSA Teopun mogenmpoBaHua. MaTtemaTudeckune un KOMNbKOTEPHbIE MOAENN.

O|O[(N|[ & | & |WO| DN

Ba3oBble NOMOXeHUS CUHEPTETUKM: MPUHLMM YPOBHEBOTO PACCMOTPEHUS CUCTEM, MPUHLIMIM KPYrOBOW
NMPUYNHHOCTM.

—_
o

BazoBble nonoxeHus CUHEePreTukn: NnpnHUuMn nog4nHeHnA N napamMmeTpbl nopaaka.

Tunosble cueHapun pa3BmnTmna Xxaoca B CUCTEMaXx.

aSlalala
HlWIN|[—~

dpakTansl B npupoae.

MynbTuctaunoHapHble cuctemsl. Tpurrep. CunoBoe 1 napameTpudeckoe nepeknoyeHne Tpurrepa.
Mpumepsl: reHeTudeckun Tpurrep *Kakoba n MoHo; Mogenb KOHKYpeHUMM ABYX BUOOB (C y4eToM
BHYTPUBUOOBOW KOHKYPEHLIMN).

—_
()]

WccnepoBaHue noBegeHNs HEMMHEMHBIX CUCTEM BTOPOro nopsiaka BGNM3y CTauMOHapHbIX COCTOSIHUMA.
16 JInHeapusaums B OKPECTHOCTU CTaLMOHAPHOro cocTosiHM. MNpumepbl: Cuctembl ypaBHeHW JT0TKN
(xummn4yeckasn peakums) n BonbTeppbl (XULWHKK-XepTBa).

MocTpoeHue ha3oBbix NopTpeToB. MeTo n3oknuH. MocTpoeHve cenapatpuc ceana (HaxoxaeHve
cobCTBEHHBIX BEKTOPOB). OnpefeneHne HanpaBneHus ABWXEHUS N306paratoLLiei ToUkn no dasoBoi

17
TpaekTopuwn. NMoCTpoOEHNE KMHETUYECKMX KPUBLIX NO ha3oBOMY NopTpeTy n HaoboporT. MNpumep: cuctema
TNIMHEVHbIX YPaBHEHUIN 151 XUMUYECKUX peaKLMA.

18 XapakTtepucTtnyeckoe ypasHeHue. CobCcTBeHHbIE Yncna n cobcTBEHHbIE BEKTOpa. Tunbl 0COBLIX TOYEK U

o6LWwuii BUA hasoBbIX MOPTPETOB.

Budpypakuus. Touka Gudypkauun. brudypkaunmoHHoe 3HavyeHne napameTpa. MNoHATME BudypKaLMOHHON

YcTonumBble ABMKEHUst guHammnyecknx mogenen. OCHOBHbIE MOHATUSA TEOPUM YCTOMYMBOCTM MO J1sinyHoBY.
Mogenu, onnceiBaeMble 04HUM ODObIKHOBEHHBIM AnddepeHLmanbHbIM ypaBHeHNeM. MNoHaTue cTaumMoHapHOro

BasoBble NonoxeHns CUHEPreTukn: Ka4eCTtBeHHble N3MEHEHUA N KPUTUYHOCTb ynpaBrAloWKnX napameTpoB.

MaTemaTuuyeckme oCHOBbI 0Gpa3oBaHus «TYPBYNEHTHbIX» CTPYKTYP: NOHATUE AeTEPMUHMPOBAHHOIO Xaoca.




Mogenu, onucbiBaeMble cMCTEMaMy ABYX NMNHENHbIX aBTOHOMHbIX AuddepeHumnansHbIX ypaBHEHUN.

19
dasoBas NnockocTb. PaszoBas TpaeKkTopus.

5.2.2 TunoBble TeCTOBbIE 3adaHUA

He NpegyCMOTPEHO.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)

1. Onsa kybuyeckoro oTtobpaxeHus Buaa Hamgute obnactb YCTOMYMBOCTM Ha MMOCKOCTM MapameTpoB a, b
OrPaHMYEHHYI0 NIMHUEN KacaTenbHoW Gudpypkaumm M nuHMen yaBoeHuns nepuopa. lNMokaxuTe, 4YTO nepBas UMEET TOYKy
cbopku.

2. lMocTpolite kapTy AMHAMUYECKMX PEXMMOB OAHOIMO M3 MPEeaSIoKEHHbIX OTOOpaXKeHu:n - T.e. MMOCKOCTb
napameTpoB, Ha KOTOPOW OTTEHKOM ceporo LBeTa 0003HauyeHbl UWKMbl onpedeneHHoro nepuoga. JIMHUKM  Kakux
Ondypkaumn KopaamMepHOCTM OAMH MOXHO OOGHapyXuTb Ha Bawen kapte? Kakve Toukm OGudpypkauumm KopasmepHoOCTH
asa? YkaxuTe cutyaumm Tuna "crossroad area" u "spring area". Cosganite OONONHUTENbHYK Mporpammy, KoTopas
CTPOWUT WUTEPALMOHHbIE AMarpamMMbl B 33aJaBaeMblX BaMu Toykax KapTbl. C MOMOLLbIO 3TOW NporpaMmbl NpoBeAuTe
cnegytollee uccrnenoBaHuve:

a) BblbepuTe MapLIpyT, Nepecekarolmii HECKONbKO FNMHUIN YOBOEHUA W npoHabnioganTe Kackag yABOEHWN
nepuoaa Ha UTepaLMoHHON AnarpaMme;

©) monyuuTe uUMKNbl ¢ HebonbWKUMK NepuogamMu, Hanpumep 3 unNu 5, B OCTPOBKax YCTOMYMBOCTM B 0Gnactu
Xaoca;

B) BbiOepuTe TOUKy BONU3M NUHMM KacaTenbHOW Budypkauum (0o ee nopora) U npoHabnioganTe

COOTBETCTBYIOLLYIO 9BOMOLMIO M30OpaatoLLen TOUKY;

r) npoHabnoganTe XxaoTUYECKNE PEXUMDI;

[) nccnenynte 3BONIOLMIO aTTPAKTOPOB B OKPECTHOCTM TOYKM CHOpPKY;

€) uccnepymTte 3BOMIOLUMIO aTTPAKTOPOB B OKPECTHOCTU KPUTUYECKOM TOYkM NUHUKM yaBoenuss nepuoga (flip-
Ondypkaummn kopasmepHOCTH ABa).

"MpocMoTpuTE" yBENMUYEHHbIE (DPAarMeHTbl KapTbl, BHYTPU KOTOPbIX MOXHO HabMaaTb MHTEPECHYH OANHAMUKY.

5.3 MeTtoauyeckue matepuansbl, onpeaensirolime npouenypbl oueHUBaHUSA 3HaHUW, YMEHUI, BNnageHun
(HaBbIKOB 1 (MNN) NPaKTUYEeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyToO4HOM aTTecTauum U NOpsiAoK NMKBUAaUUM akageMmm4eckomn
3a40MmKeHHOCTHU

[MpoBeaeHne NpPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLErO KOHTPOSIS YCNeBAEMOCTM U NPOMEXYTOYHOM aTtTecTaumm 00y4aroLLmMxcs»

5.3.2 dopma npoBeAeHUsA NPOMEXYTOYHONW aTTecTalMm No gUcUUNnHe

YcTHas + NMncbmeHHasn KoMnbloTepHOE TeCcTMpoOBaHme NHasa

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

* Bo3MOXHOCTb NOMb30BaTbCsi CMPaABOYHLIM MaTepUanom.
* Bpems Ha nogrotoBky oteeTa no ounety 30 MUHYT.
* OK3aMeH NPOBOAMTCS B KOMMbIOTEPHOM Kracce.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABsTOp 3arnasue | WN3patenbcTBo | lop w3paHus | Ccebinka

6.1.1 OcHoBHas y4yebGHas nuTepaTypa

depnoceeB, B. B., | 3OkoHOMUKO- http://www.iprbooks

Mapmau, A. H., | MaTemaTtnyeckne metoabl wu hop.ru/81727.html

Opnoega, n. B., | npuknagHble mogenu Mockea: OHUTU-OAHA 2017

MonoshukoB, B. A,

depoceena, B. B.

KapaHues, B. H. YCTONYMBOCTL U 3BONHOLMA http://www.iprbooks
AVHaMNYeCKnX cucTeMm. Capartos: Bysosckoe 2019 hop.ru/79686.html
OcHoBbl CUHEpreTuKu. obpasoBaHne
YacTb 1

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa




Bapkanos, C. A, |Maremartnyeckne meTtoabl U | BopoHex: BopoHexckui http://www.iprbooks
Mowcees, C. U., [Mmogenn B ynpaBneHun n mx rocyapCTBEHHbIN hop.ru/55007 .html
Mopsauna, B. . peanusauus B MS Excel apXUTEKTYpHO- 2015
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB

KapaHues, B. H. YCTOM4MBOCTE M 3BOSIOLUSA http://www.iprbooks

ANHaMNYeCcKmX CUCTEM. Capatos: Bysosckoe 2019 hop.ru/79687.html

OcHoBbI CUHEpPreTUKu. obpasoBaHue

YacTb 2

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMAaLNMOHHO-CNPABO4YHbIX CUCTEM

OnekTpoHHo-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmnoTeyHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOOX0ANMMOM Asl OCYLIeCTBNEeHUsl 06pa3oBaTeribHOro
npouecca no AucumninHe

AyauTopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

MynbTuMeauiiHoe 06OpyAOBaHME, KOMMbIOTEPHAsi TeXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
KomnbioTepHbil knace |ceTn  «MHTepHeT» © obecneveHnemM [oCTyna B 3JIEKTPOHHYK  MHGOPMALMOHHO-
obpa3soBaTesbHyto cpeay




