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Paboyasa nporpamma AMCUMNNUHBI COCTaBMeHa B COOTBETCTBMU C dpeeparnbHbIM rocygapCTBeHHbIM 06pa3oBaTenbHbIM
CcTaHOapToM Bbiclero obpasoBaHunsa no HanpasneHuto nogrotoekn 01.03.02 MNMpuknagHas matemaTuka U MHoOpMaTKKa,
yTBEPXAEHHBLIM Npuka3om MuHnctepcTea obpasoBaHus U Hayku Poccuiickon ®egepaumm ot 10.01.2018 r. Ne 9
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIUHBI

1.1 Uenb AvcuMnnuHbIL: * JaTb NpeAcTaBrieHWe oGy4yaeMbiM O COBPEMEHHbIX MeTodax MOCTPOEHWS,
peanuaauuu 1 UccrefoBaHns Moaenein oGLEKTOB, MPOLLECCOB Y CUCTEM pPa3HOOGPAa3HOW NPUPOAL;

* 00ObACHUTL 06y4aeMbIM KaK YCTPOEHbl U Kak OEWCTBYHOT XMBble cUCTEMbl. [pu 9TOM rNaBHOE BHUMaHWe
06paTUTb Ha CBSI3b MexXAy OWONMOrMYecKUMM SIBIEHUSIMU W aHaslorMyHbIMKU Mpoueccamy B (OU3MKE, MexaHuke,
TepMoanHaMuke, TEOpUM perynnpoBaHus, Teopum konebaHum.

1.2 3agauvm gUCLUUNIIVHDI:

e PaccmoTpeTs:

o6LMe NpUHUMUMNBI NOCTPOEHUS MaTEMATUYECKUX MOZENEeNn N NX NCMNOMb30BaHNE B KOHKPETHbLIX CUTyaumax Ans
aHanmsa npoLeCcCoB 3BOSIOLNM, POCTa KNETOYHBLIX NONYNSLMIA, MOCTPOEHWUST SKOMOMMYECKUX MOAENEN.

e HayunTb NnoHMMaTb 1 NPUMEHSATD:

KOMMNbIOTEP B KAa4eCTBE CPEACTBA MO3HAHWUSI U HAy4YHbIX UCCINEAOBAHUN B pasnmyHbIX 06nacTax npakTuyeckomn
OEeATeNbHOCTU U HayYHbIX UCCIeAOBaHNUN;

MEeTOAbl MOAENUPOBAHMWS ANsi PELLEHUS KOHKPETHbIX 3a4au;

cchopmMmpoBaThb HaBblkK B 0611acT MOAENNPOBAHNS NPOLIECCOB Y CUCTEM PA3NIUYHON NPUPOLbI.

1.3 Tpe6oBaHuA Kk NpeaBapuTeNnbHON NOAroToBKe 06Gy4atoLlerocs:

MpenBapuTenbHas NOAroToBKa NpeanonaraeT co3gaHne OCHOBbI AN hopMUPOBaHUS KOMMNETEHLUMI, yKasaHHbIX
B M. 2, MPW U3YYEHUN OUCLMMITUH:

MpoekTMpoBaHWE aBTOMATU3NPOBAHHBIX CUCTEM YNpaBreHWsi MPOU3BOACTBOM

Cuctemsl SNMEKTPOHHOro ,qoxymeHToo6op0Ta

ABTOMaTI/I3VIpOBaHHbIe CUCTeMbl ynpaBreHna npon3so4CcTBOM

|-|pOVI3BO,D,CTBeHHaF| npakTuka (TeXHOJ'IOFVI‘-IeCKaﬂ (I'IpoeKTHO-TeXHOJ'IOFVILIeCKaﬂ) I'IpaKTVIKa)
nﬂaHVIpOBaHVIe n opraHm3aunsd Hay4HbIX nccnegoBaHum

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUMNNHDbI

MKn-7: Cnoco6eH npoBoAuTbL pa6oThl MO COBEPLUEHCTBOBaHMIO aBTOMaTM3MPOBaHHOro AOKYMeHTooGopoTa B
opraHvsauuu.

3HaTb: HasHa4YeHUe OCHOBHbIX BMOOB JOKYMEHTOB CUCTEMbl YMNpaBfeHWUsl KayeCTBOM; OCHOBHbIE MOHSATUS U MEeTOoAb
aHanUTUYeCKon reoMeTpumn, MMHENHON anreGpbl U MaTeMaTMYeCcKoro aHanusa.

YmeTb: paspabaTtbiBaTb M OPOPMIISTb OCHOBHblE KOMMEKTl AokymeHToB ACYT]; npuMeHsTe MeToabl 06paboTku
MHOPMaLMK AN peLLeHnst NPUKNaaHbIX 3a4ay B npodeccroHanbHoN esTensHOCTU.

Bnagetb: cnocobHOCTbIO aHannsnpoBaTtb COBpPEeMeEHHble CUCTeMbl aBTOMaTU3NPOBaHHOIO AOKYMGHTOOGOpOTa B
opraHusaunn; mMetTogamu c6opa n 06pa6OTKVI OaHHbIX; COBpPeMeHHbIMMN KOMMbTEPHbIMU U I/IH(bOpMaLI,I/IOHHbIMI/I
TEXHOJ1I0TNAMMN.

MKn-8: Cnoco6eH noarotaBnmMBaTb HeO6Xxo0ANMbIE AaHHbIE U COCTaBNATbL TEXHUYECKMEe 3a4aHUsA Ha
npoekTupoBaHune ACYI

3HaTb: MeToAbl YynpaBreHWst OOKYMEHTOOOOPOTOM OpraHu3aumu; YUCIEHHbIE MeEeToObl W OCHOBHbIE CMOCOObI
KOMMbOTEPHON 06paboTKN AaHHbIX.

YMeTb: pewaTb 3ajayn aHanuTMYECKOro xapakTtepa, npegnonaratwowme BbIbop n MHoroobpasne cnocoboB pelueHus
3afadv; NpUMeHATb MeToabl 00paboTkM MHGOpMaUUM ONS  peleHus MNpUKnagHbIX 3agad B Npod)eccuoHarnbHom
[eATenbHOCTH.

Bnapgetb: aHanu3om peknamauun M MNpeTeH3nn K kadecTBy pyHkumoHupoBaHus ACYI1; metogamum MNOCTpOeHus
MaTemMaTU4eckon Moaenv npodeccuoHanbHbIX 3a4a4 U CoaepXXaTenbHOW UHTEPNPETALIMM NONYYEHHbIX Pe3ybTaToB.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

Mp.
(4achbl)

CP
(vachbl)

MHHoBaLU.

copmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Paszgpen 1. Martematnyeckoe MeToqbl
nccneaoBaHuUs AMHAMUYECKUX CUCTEM

Tema 1. Mogenn cuctem, onucbiBaemble
oaHUM andpepeHunanbHbIM ypaBHEHNEM.

CraumoHapHoe CcOCTOsiHME (TO4Yka MOKOS,
ocobasi Touka, COCTOSIHME pPaBHOBECHUS)
YCTOMYMBOCTb  COCTOSSHUA  paBHOBECUS
AHanuTu4eckuii  MeTod  MCCregoBaHus
YCTOMYMBOCTU CTALMOHAPHOIO COCTOSIHUS
(meTo JlanyHoBa). JInHeapusauus
CUCTEMbI B OKPECTHOCTM CTaLMOHapHOro
cocTosiHus.  Jlornctmdeckoe  ypaBHEHME.
Mogenu pocta nonynsuun. YpaBHeHUue
3KCMNOHEeHIIMANBHOIO DOCTA

Tema 2. Mogenu, onucbiBaemMble CUCTEMOMN
2X  aBTOHOMHbIX  AndepeHumnanbHbIX
YpaBHEHUN.

dazoBass nnockoctb MeToa  M3OKMUH.
JlnHenHble CUCTEMBI. WccnepoBaHue
YCTOWYMBOCTU CTaLMOHAPHbIX COCTOSIHUN
HENMUHENHBIX CUCTEM BTOPOro nopsaka.
MeTogn dyHKUMn JlanyHoBa mccrnegoBaHua
VCTONYMBOCTW CTALLMOHAPHOIO COCTOAHUSA

Tema 3. Xaoc. [loHATME cTpaHHOro
aTTpakTopa.

OCHOBHbIE MOHATUSI TEOPUN ONHAMUYECKMX
cUcTeM. MpeapenbHble MHOX€eCTBa.
OnHamunyecknn xaoc. JIMHenHbIM aHanu3
yCTOMYMBOCTM TpaekTtopuin. [lokasaTtenb
JlanyHoBa.  [uccunaTuBHbIE  CUCTEMBI.
ATTpakTopbl. CTpaHHble aTTPaKTOPbI.

Pasgen 2. BeegeHve B CUHepreTuky

Tema 4. OCHOBHbIE MPUHLUMNBI N 3AKOHbI
CYHEPTETUKMN.

TeopeTuyeckne OCHOBbI  CUHEPTeTUKM.
MoHATME xaoca M nopsiaka, 3HTPONMSA U
aHTanbnusA. MNMoHATME O camoopraHusaumu.
HenvHelHas mogenb NoBeAeHMs! CIOXHbIX
cuctem. HepaBHoBecHble CUCTEMbI U MX
MoAenMpoBaHue. dnykTyauum Kak
MeXaHW3M YCNoXHeHusi cuctem. [MoHaTue
CTPYKTYpPbl W CUCTEMbI B CUHEpPreTyKe.
MoHsATWE O AucCUNaTUBHbBIX

CTPYKTypax, aTTpakrtopax, 6udypkauusx,
dpakTanax. aRTOBOMNHORLIX NDOLIECCAX

AC




Tema 5. CuHepretnyeckmn nogxogq B
eCcTecTBO3HaHUN. [pUHLMMNLI CUHEPreTUKN B
KneTo4Hom buonormu.

KnetouHble aBTOMaThl. Cuctembl n3
OVNCKPETHbIX 3IEMEHTOB M MX MOAENMPOBaHNe
KneTtoyHbiMn aBTomaTamu. Wrpa "KusHb".
MopgenupoBaHue rasoguMHaMUKU KrEeTOYHbIMU

aBTomMaTamu. CuHepreTuka
Mukpobuonornyeckux cucrtem.  MukpobHoe
coobLLecTBO Kak LLeNOCTHOCTb.
Cawmoperynsauus MUKpoBUonornyeckon
CUCTEMBI.

Mopenb MopcoreHesa TblopuHra.
Brnonoruyeckas camoopraHm3auus.

MogenupoBaHue MopcdoreHesa B Owmonorum
pa3utusa. [lpMMeHeHne  TOMoMorMyYecKoro
nogxoga B MopdoreHese. KccnegoBaHus
dpakTanos B KNEeTOYHOWN ©nonoruu.
dpakTanbHass camoopraHusaums KrneTok. Xaoc

LA \/NORLIS ONCALIIA2MD

12

AC




Tema 6. MNpUHUMNBLI CUHEPTeTUKM B 3KOSTOrMK
N TEopUM IBOMOLINN.

CxonocTBO  METOAOMOrMUM  CUHEPreTukn mn
akonorun. Camoperynauus B 3KOCUCTEME.
CuHepreTuyeckas KoHLEenNUmMs 3KoNorm4yeckmx
cucTem. ABTOKONEGATENBHLIN pexum
3KOCMCTEMbI. ABTOBOSTHOBbIE MpPOLIECChHl B
akocuctemax. [lpocTtenwime  OuUCKpeTHbIe
mMogenu pocta nonynauuu.  [OuHamuka
HeogHOPOAHbIX  nonynaumin.  HekoTopble
pacnpocTpaHeHHble MoAeny NonynsiLuoOHHON

ONHAMUKW. OnemMeHThbI Teopuu
MEXNOMNYNALUNOHHBIX OTHOLWeHun. Cuctema
JloTku—BonbTeppbl CXULLHUK—XepTBay.

Cuctema  «XMULHUK—KEpPTBa» C  y4eTOM
BHYTPMBUOOBOW  KOHKypeHuuu.  Mopenu
KOHKYpeHUuu.

IMpUHUKMN KOHKYPEHTHOrO UCKIoYeHus ayse.
Mopenn MyTyanunsma. Mopenb
B3anuMOeNCTBUS 3arpsis3HeHus c
OKpyXawwen cpegon.  AHTPOMOreHHbIn
dakTop M OMHaMM4eckoe paBHOBecUe B

3KoCcuCTEME.

MNoHsTNe 3KOMOrM4ECKON  yCTOR4MBOCTM. 3 16 10 AC
Mopenb nuLLIEBON uenu. Mopgenb

LIMKNNYeCcKomn KOHKYPEHLMW. Mopgenb

3KONornyeckom cUcTeMmbl c Tpems

Tpodmyeckumu YPOBHSAMM.

MynbTunokanbHble  Mogenu  TblopuHra.
Mpumepbl  Mogenen  «XO3AMH—MapasuTy.
Teopusi  GuoccepHoOro  MoAenupoBaHus.
dpakTanbHble CBOMCTBA 6uocdepsbl.
Bbudypkauma B Omocdepe. KoHuenums
aganTuBHoM  camoopraHmsaumn.  Ob6wme
NPU3HaKn  IBOSIOLMOHUPYIOLUUX  CUCTEM:
HepaBHOBECHOCTb, CMOHTaHHOEe
obpasoBaHVe HOBbIX CUCTEM, UBMEHEHUS Ha
MaKpOCKOMMUYECKOM YPOBHE, BO3HWKHOBEHME
HOBbIX CBOWNCTB CUCTEMBI, aTanbl
camoopraHusaumMm ”  QuKcauum HOBbIX
KayecTB CUCTEMBI. MopgenupoBaHve
3BOJTIOLMOHHBIX npoLeccos. Paszbop
CyLlecTBYIOLWNX MoAenen aosnounn. AHanu3
urpbl Spore. Mogenn npenodbuonornvyeckon
aposnouun. MNepBbie warn xusHu Ha 3emre.
MpUHUMN  BbDKMBAHWUSI  CUITbHEWLWIMX B
6e3owmboyHon pennukaumn. Hesasucnmas
pennukaums ¢ owmnbkamun. Kesasmeugbl. lNMopor
KaTtacTpod 1 npeaensl 3BOMOLNN.

UTtoro B cemecTpe (Ha kypce ans 3A0) 18 54 36

KoHcynbTaumm 1 npoMexyToyHas

2,5 33,5
aTTectaumns (Ok3ameH)

Bcero koHTakTHasa pabota n CP no

74,5 69,5
OVUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMKU




5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUSA

Kon HanmeHoBaHue oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMneTeHummn cpeacTea
1. Tlepeuncnser un npaBunbHO BblIOMpPaeT OCHOBHblE MeToAbl,
NpPUMeHsIeMble B aHann3e Moaenen u CUCTEM.
P A Bonpocebl yCTHOro
2. WmeeT npegcTtaBneHMe O OMOMOMMYECKMX, XUMUYECKUX W coBecenoBaHus
nKn-7 3KOMOrM4yeckMx OObeKTax W SABMEHUSX, aHanuanpyeT Hay4vHylo
nutepat 1 bopMynmMpyeT OCHOBHbIE NPUHLMMbI ABNEHWUN.
paTypy v popmynpy PyHLL MpakTnKko-opMeHTUPOBaHHbIE
3. cnonb3yeT 3HaHWs MaTemMaTU4eCckux MeTo4oB B Npouecce aHannsa 3a13HMS
N 06paboTKM AaHHbIX, CBA3AHHbLIX C pa3HO06pa3HbIMM NPaKTUYECKUMM A
npoueccamu.
1. W3naraet OCHOBHble MAeun U MPUHLUUMNBbI CUHEPreTUKU U TEeopun
A PVHLIA P . P Bonpocbl YCTHOro
camoopraHu3auuu, BrnageeT cneynanbHON TePMUHONOMNER;
cobecenoBaHusi
MKn-8 2. TlosicHAeT npuHUMNbLI WU MeTodbl CUHEpPreTMKMn U Teopun

caMoopraHusaummn ons aHanmsa 3BOSTIOLUUKN CIOXHbIX CUCTEM;
3. TllpyMeHseT NOMy4YeHHble 3HAHWS B KOHKPETHbLIX NPUKNagHbIX
obnactsax

MpaKT1KO-OpUEHTUPOBAHHbIE
3apgaHus

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

Kputepum oueHnBaHns chopMMpOBaHHOCTM

KOMMeTeHUnNn

YcTHoe cobecenoBaHue MucbMeHHasa paboTa

5 (oTnun4HO)

Ob6yuyatowmiica nokasbiBaeT BCECTOPOHHEE
N rnybokoe 3HaHWEe TeopeTUYEeCKUX OCHOB
ONCUMNNUHBLI, CBOGOAHO OpUEHTUPYETCS B
OCHOBHbIX NOHATUSAX, TepMUHax "
onpedeneHnsx Mpu OTBETe, 3HaKoOM C
[OMNOSHUTENBHOM NUTEpaTypon; cnocobeH
npopaboTaTb Hay4YHO-UCCNeaoBaTENbCKYO
niTepaTtypy no Temam OUCLUMNMWHBI W©
rpamoTHO M3NOXuTb MaTepuan. Pewaet
npakTU4eckme 3agadyn, MOXeT OObSCHUTbL
B3aMMOCBSI3b OCHOBHbIX OWONOrnM4ecKkux,
9KOMOTMYECKNX N XUMUYECKUX 3aKOHOB C
MaTeMaTU4eCcKMMU MOAENSAMU U MeTodaMun
peLLeHns 3agau.

4 (xopoLwuo)

OO6yuatowmmncsa nokasbiBaeT AOCTATOYHLIN
YPOBEHb 3HAHWI B npegenax OCHOBHOIO
yyebHoro martepuana, 6e3 CyLeCTBEHHbIX
OLWNBOK BbIMOMHSET NPenyCMOTPEHHblE B
nporpaMMme 3agaHusi; YCBOWM OCHOBHYHO

nuTeparypy, pekoMeHA,0BaHHYI0 B
nporpamMme; cnocobeH 0OBACHUTB
B3aVMOCBS3b OCHOBHBbIX NOHSATUI
ONCUMNIUHBI npu OOMONMHUTENbHbIX

Bonpocax npenogasatens. [lonyckaeT He
CYLLLEeCTBEHHbIE MOrpeLHoCcT B OTBETE Ha
3K3aMeHe n npu BbIMOMHEHUN
3K3aMeHaUMOHHbIX 3agaHui, yCTpaHseT nx
6e3 nomowmM npenogasaTens. Ymeer
NPUMEHATb MeTodbl MaTeMaTU4ecKoro u
KOMNbIOTEPHOrO  MOAENUPOBaHUSA  Ans
peanusauuu pelueHns 3agayn u, ecnu ato
HeobXoouMMO, MOXeT MNpPeAcTaBUTb ero
rpacuyeckn. Mony4mn npasunbHbIN OTBET
" MOXeT  ero WHTepnpeTupoBaTb.
[onyckaeT HecyLeCTBEHHble NOrpeLlHoCTH
npwv peLleHnn NpakTn4eckmx 3agad

3 (yooBneTBopuTenbHO) |ganbHenwen yyebbl; crnpaBndetcs C

O6yuvatowuics nokasbiBaeT 3HaHKSA
OCHOBHOTO  y4yeGHOro MaTepuana B
MUHMMaInbHOM 0bbeMe, HeobxoauMoM Ans

BbINONTHEHNEM 3agaHni,
npeayCMOTPEHHbIX I'IpOFpaMMOVI, ponyckas
npu aTom DOonbLIoe Kon4ecTBo




He MPUHUMNManbHbLIX OLIMOOK; 3HAaKOM C
OCHOBHOW NTepaTypon, peKomMeHO0BaHHOWN
nporpaMmMon.

[onyckaeT cyLlecTBEHHble MOrpeLHocTM B
OTBETE Ha 3K3aMeHe W MNpu BbINOSHEHUN
3K3aMeHaUWOHHbIX 3agaHuin, HO obnagaeTt
HeoOXoOUMbBbIMW  3HAHUSIMW AN UX
yCcTpaHeHus nog PyKOBOOCTBOM
npenogasarens.

OO6y4yatowmica BHUKAET B CMbICH YCOBUS
3afadn, MNOHMMaeT MnaH ee peLueHus,
OfdHaKo, He MOXeT B MOfHOW Mepe C
MOMOLLbID  MaTeMaTU4eckoro annapara
peann3oBaTtb ee peLleHye.

2 (HeyOoBMETBOPUTESNBLHO)

Ob6yyatowmiica obHapyxuBaeT npobensl B
3HaHMAX OCHOBHOrO yyebHoro matepuana,
JonyckaeT npuHUMNuanbHble OWunbku B
BbINOSTHEHMU npegyCcMOTPEHHbIX
nporpaMmMon  3agaHui, He 3HaKkoM C
peKkoMeHL0BaHHOW NUTepaTypon, He MOXeT
UCnpaBuUTb  AOMyLUeHHble ownbkn. He
MOHMMAET CMbICN YCMOBUSA 3ajauu, He
MOXEeT MOCTPOUTb ee MaTeMaTUyecKyto
MoZenb U pelunTb NpaKkTUYeCKylo 3agadvy.

5.2 TunoBsble KOHTPOJIbHbI€ 3aQ4aHNA UNTN UHbIe MaTepuanbl, Heob6xoaMMble ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB

1 (unun) onbiTa AEATENbHOCTU

5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynMPOBKM BOMNPOCOB

Cemectp 8

basoBble NonoxeHna CUHepreTukn: KavyeCTBeHHble N3MEeHEeHUA N KPUTUYHOCTb yNnpaBniAarLWMUX NapamMmeTpoB.

basoBble NonoxeHna CUHEepPreTukn: NpuHUMN ypoBHEBOIo pacCMOTpeHNA CUCTEM, NPpUHLXN prFOBOIZ
NPUYNHHOCTW.

BaszoBble nonoxeHusi CUHepreTukn: npnHUnn nogvYnHeHnsd n napamMmeTpbl nopaaka.

Tunosble cueHapum pa3BnuTnAa Xxaoca B cUCTemax.

MaTemaTtunyeckme OCHOBbI O6pa3OBaHI/IF| «Typ6yﬂeHTHbIX» CTPYKTYpP: NOHATUE AETEPMNHNPOBAHHOIO Xaoca.

oO|lO|A~|WI N |

dpakTansl B npmpoge.

MynbTuctaumnoHapHesle cuctemsl. Tpurrep. Cunosoe 1 napameTpuyeckoe nepeknoyeHne Tpurrepa. Mpumepsi:
reHeTnyeckmn Tpurrep >Kakoba n MoHo; Mmogenb KOHKYpeHLUMM ABYX BUOOB (C y4eTOM BHYTPUBMAOBON
KOHKYpeHUun).

NccnepoBaHue noBegeHMs HENMMHENHbBIX CUCTEM BTOPOro Nopsiika BONN3M CTauMOHAPHbIX COCTOSHUN.
JInHeapun3aums B OKpECTHOCTU CTaLMOHAPHOrO COCTOAAHMSA. MNprMepbl: Cuctembl ypaBHEHU JTOTKM (XuMuyeckas
peakuus) n BonbTteppbl (XULWHKUK-XepTBA).

MocTpoenne casoBbix NopTpeToB. MeToa n3oknuH. MNMocTpoeHne cenapaTpuc cegna (HaxoxaeHve
cOoBCTBEHHbIX BEKTOPOB). OnpeaeneHne HanpaBneHns OBWKEHNS N300paxkatoLLe TOUKM No ha3oBoi
TpaekTopuu. MNoCTpoeHNe KUHETUYECKNX KPMBbLIX MO ha3oBOMY NOPTPETY U HaobopoT. Npumep: cuctema
NNHENHBIX YPaBHEHUIN NS XUMUYECKMNX PeakLUnii.

10

XapakTtepucTuyeckoe ypaBHeHue. CobCTBEHHbIE YMCNa U COBCTBEHHbIE BEKTOPA. TuMbl 0COBbLIX TOYEK U 0BLLMIA
B1A pa30BbIX NOPTPETOB.

11

Mogenu, onucbiBaeMble cuctemamm ABYX TNNHENHBIX aBTOHOMHbIX ﬂVI(bd)epeHLl,VlaJ'lele ypaBHeHVIVI. da3soBas
nnockocTb. PasoBas TpaeKkTopua.

12

,D,VICerTHbIe moaenun ﬂOI'IyJ'IFlLI,VIVI C HenepeKpbiBarOLWMMNCA NMOKONEHNAMUN (,D,VICerTHaFl nornctnyeckas
MOﬂeJ’Ib). WccneposaHve ANCKPETHOro JTOrmcTN4eCKOoro ypaBHeHuA, BO3MOXHbI€ BapuaHTbl NOBEOEHNA
pelieHna B 3aBUCUMOCTHN OT KOG(beI/ILI,MeHTa npupocTa.

13

Budypakums. Touka Gudypkaumn. budypkaumoHHoe 3HaveHne napameTpa. MNoHaTne budypkalMoHHON
aunarpaMmmei.

14

I'IapameTlequKoe uccnegosaHue mogenen. MNoHatmne cba3onapameTpmquK0|71 anarpamMmmbil.

15

Mogenu pocta nonynauuin. AkCnoHeHUManbHbIN pocT. Jlornctuyeckmii poct. Mogenbs ¢ HavMmeHbLLen
KPUTMYECKON YNCINIEHHOCTLIO.

16

YcTonumBble ABMXKEHUSA ANHAMUYECKNX mogenen. OCHOBHbIE MOHATUS Teopum yCTOVI‘-WIBOCTVI no ﬂﬂﬂyHOBy.

17

Mogenu, onuckiBaeMble 0gHUM 0ObIKHOBEHHbIM AnddepeHumnansHbIM ypaBHeHNEM. MMoHATNE cTauMOHapHOro
COCTOSIHUSI. YCTOMYMBOCTb.

18

OnemeHTbl Teopun maTemMaTn4eckoro MmoagennposaHna JuHaMn4eCcknx 0OBbEKTOB.




19 OCHOBHbIE MOHATKSA Teopun moagennposaHus. MaTtemaTtudeckme un KOMMbKTEPHbIE MOLENN.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. Ana kybuyeckoro otobpaxeHus Buaa HanwguTe obnacTb YCTOMYMBOCTM Ha MMOCKOCTU MapameTpoB a, b
OrpaHVYeHHYI0 NMHUEN KacaTenbHOW Gudypkaumm n nNuHWen yaBoeHns nepuofa. lNokaxute, 4TO nepBasi UMeeT TOYKY
cbopku.

2. locTponte KapTy AMHAMUYECKUX PEXUMOB OLHOTO W3 MNPEeAsioXeHHbIX OTOBpaXeHun - T.e. MMOCKOCTb
napameTpoB, Ha KOTOPOW OTTEHKOM Ceporo uBeTa 0603HayeHbl LMKMbl OnpedeneHHoro nepuoda. JIMHUM Kakux
6udbypkaLmin KopasmepHOCT OANH MOXXHO OBHaPYXMTb Ha Balen kapTe? Kakue Toukm budpypkaLumuin kopasmepHocTy ABa?
Ykaxute cutyaumm tuna "crossroad area" u "spring area". Cosgavite OOMONMHUTENbHYIO NPOrpaMMy, KoTopas CTpouT
nTepaumMoHHble AMarpaMMbl B 3aaBaeMblX BamMy Toykax kapTbl. C NOMOLLbIO 3TOM NporpaMMbl NpoBeauTe criegyollee
nccnegosaHuve:

a) BblbepuTe MapLUpyT, nepecekarlolMin HECKOMNbKO NUHWIA yOABOEHWs W npoHabniojanTe kackag YABOEHWI
nepuoaa Ha UTepaunoHHOW Anarpamme;

6) monyunTte LuKNbl C HeGONbLIMMU Nepuoaamu, Hanpumep 3 Unu 5, B 0CTPOBKax YCTOMYMBOCTM B 06nacTu xaoca;

B) BbIbepuTe TOUKy BGNU3M NMHUM KacaTenbHow 6udpypkaumm (4o ee nopora) n npoHabnioganTe

COOTBETCTBYHOLLYH 3BOJHOLMIO N300paXKatoLLen TOUKM;

r) NpoHabnganTe xaoTU4ecKMe PeXnMmsI;

) uccnepymnTe SBOMNIOLMIO aTTPAKTOPOB B OKPECTHOCTM TOYKM COOPKM;

€) uccrniegynte 3BOMIOLUIO aTTPaAKTOPOB B OKPECTHOCTM KPUTUYECKOW TOYKM NuHum yasoenus nepwoga (flip-
B6udbypkaumm kopasaMmepHoCTM Ba).

"MpocmoTpuTe" yBenuueHHble parMeHTbl KapTbl, BHYTPU KOTOPbIX MOXHO HaGnioaaTe UHTEPECHYH0 AMHAMMKY.

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMEeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTaumm 1 nopsaaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

* BO3MOXHOCTb NOMb30BaTbCA CNpPaBOYHbIM MaTepuanom.

* Bpemsi Ha nogrotoBky oTBeTa no 6unety 30 MUHYT.

» OK3aMeH NpPoBOANTCS B KOMMbLIOTEPHOM Kracce.

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X MucbmeHHas KomMmnbloTepHOE TECTMpPOBaHME UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | M3gaTtenbcTBo oo nspaHua | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

KapaHues B. H. YcTtonymBocTb M 3BoOnoUMA http://www.iprbooksh
ONHaMN4ecKnx cuctem.| CapaTtos: Bysosckoe 2019 op.ru/79687.htmi
OcHoBbI cuHepreTukn. Yactb 2 obpasoBaHue

denocees  B. B.,|9koHOMUKO-MaTEMAaTUYECKME http://www.iprbooksh

Mapmaw A. H.,|meTogp! n npviknagHble op.ru/81727.html

OpnoBa n. B.,|mopenun Mockea: OHUTU-OAHA 2017

MNMonosHnkoe B. A.,

depnoceena B. B.

KagaHues B. H. YCcToMuMBOCTb UM 9BOSOLUA http://www.iprbooksh
ONHaMUYeCcKnX cuctem.| Caparos: Bysosckoe op.ru/79686.htmil
OcHoBbI cuHepreTukn. Yactb 1 obpasoBaHue 2019

6.1.2 lononHuTenbHas y4yebHas nutepartypa




OrHeBa 3. H. MaTemaTnyeckme  mMetogbl| KemepoBo: KemepoBckuii http://www.iprbooksh

nccnegosaHns rocyapCTBeHHbI 2012 op.ru/22021.html

WHCTUTYT KyNbTypbl
bapkanos C. A.,|Matematnyeckne metodbl 1| BopoHex: BopoHexckui http://www.iprbooksh
Mowvcees C. W.,|Mmogenu B ynpasreHnun u ux rocyaapCcTBEHHbIN op.ru/55007.html
MopsavHa B. 1. peanun3aumnsa B MS Excel apXUTEKTYPHO- 2015
CTPOUTENbHbLIN
yHuBepcutet, 95C ACB

lNy6apes B. B. KnbepHeTuka, cuHepreTuka, http://www.iprbooksh

HoBocunbupck: Crnbupckui
rocyapCTBEHHbIN

yHUBepcuTeT 2009

TenekoMMYHUKaLuii n
WMHpopmaTukm

WHopmaTuka op.ru/54762.html

6.2 NMepeuyeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mnbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIMOryMnTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

6.3 NMepe4yeHb NIULEH3NOHHOIO U CBO6GOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyaunTopus OcHalleHne

MynbTuMeauiiHoe obopyagoBaHue, crneumannanpoBaHHas Mmebenb, Jocka
JlekumoHHas ¥ A PYA H P A
ayguTopust

KoMnbloTepHbIN Knacc

MynbTumeguiitHoe obGopyaoBaHWe, KOMMbIOTEPHasi TEXHUKA C BO3MOXHOCTBHIO MOAKIOYEHUS K
cetn «WHTepHeT» UK  obecriedeHMeM [oOCTyna B 3MNEKTPOHHYIO  MH(OPMAaLMOHHO-
obpasoBaTenbHyto cpeay
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