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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumniuHbI:

- [naTb npeactaBneHne oby4valomnmMcss O COBPEMEHHbLIX MeTOAax MOCTPOEHUs, peanusauun U UCCreLoBaHus
Moaenen o6bekToB, NPOLIECCOB U CUCTEM pa3HOObpasHoOn Npupoabl;

- 00BACHUTL 00Yy4YaKLIMMCSl KaK YCTPOEHbl U Kak OENCTBYHOT XMBble CUCTEMbI. [Mpu 3TOM rmaBHOE BHUMaHWe
obpaTnTb Ha CBA3b MeXay OuonorMvyeckMMy SIBNEHUSIMW U aHanorMyHbIMKU Mnpoueccamn B (U3NKE, MeXaHuke,
TEpPMOAMHaMMKe, TEOPUN PerynmpoBaHusl, Teopumn konedaHuin.

1.2 3apauv QUCUUNINUNHGI:

PaccmoTtpeTs:

- o6LWune NPUHUMMBLI NOCTPOEHUS MaTEMaTUYECKUX MoAenen U UX UCNONb30BaHME B KOHKPETHbIX CUTyauusx Ans
aHanusa npoueccoB 3BOMOLUKN, POCTa KIETOYHbIX NONYyNSUMIA, MOCTPOEHUSA 3KONOMMYeCckux Moaenen.

Hay‘-IMTb NOHMMAaTb U NPUMEHATDb!:

- KOMNbHOTEP B Ka4yecCcTBe cpeactesa NO3HaHUA U Hay4HbIX nccrnegoBaHum B Pa3nnyHbIX obnacTax HpaKTMHECKOVI
OeATeNIbHOCTU N Hay4HbIX nccneaoBaHuim;

- MeTodbl MogenupoBaHua OnA pelweHna KOHKpPETHbIX 3aaad;

- C(*)OpMVIpOBaTb HaBblkM B obnactu MogenupoBaHua npoueccoB U CUCTEM pasnl/qu0|7| npupoabl.

1.3 Tpe6oBaHuA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas NoAroToBka NpeanonaraeT co3faHue OCHOBbI AMst (POPMUPOBAHNS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY N3YyY4EHUN AUCLMMNINH;

MpoekTMpoBaHNMe aBTOMaTM3NPOBaAHHBLIX CUCTEM YMNPaBNEHUS NPOU3BOACTBOM

rlﬂaHI/IDOBaHVIe N opraHn3aunsa Hay4HbIX nccrneaoBaHum

ABTOMaTI/I3I/IpOBaHHbIe CUCTEeMbI ynpaBlieHnA nNpon3BoaCTBOM

HDOMSBO,D,CTBGHHGH npaKkTuka, TexHonorm4yeckasa (I'IpoeKTHO-TeXHOJ'IOFI/Il-IeCKaﬂ) NpaKkTuKa
rlpOI'paMMHble cpeacrtBa aHanusa AaHHbIX

2 KOMMNMETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-7: CnocoGeH npoBoAUTL paGoTbl NO COBEPLUEHCTBOBaHUIO aBTOMaTU3UPOBaHHOIO AOKYyMeHTooGopoTa B
opraHusaumm.

3HaTb: HasHayYeHWe OCHOBHbLIX BWOOB OOKYMEHTOB CUCTEeMbl ynpaBrieHUa KadeCTBOM; OCHOBHbIE MNOHATUA U MeTOoAbl
aHanuTU4yeckomn reomMeTpun, NNHEeNHoN anre6pb| n MmateMaTtn4eckoro aHanumaa

YmeTb: paspabatbiBaTte U OOPMMATb OCHOBHbIE KOMMNEKTbl AokyMeHToB ACYII; npumeHsite metogbl 06paboTku
WHOpMaLMN AN peLleHns NpUKNagHbIX 3agad B NpoeccMoHarnbHON AeaTenbHOCTU

Bnapetb: cnocobHOCTLIO aHanm3mpoBaTb COBpEeMEHHble CUCTeMbl aBTOMATU3NPOBaAHHOIO ,qoxymeHToo6op0Ta B
opraHunzauunn; MeToaamu c6opa n 06p860TKI/I OAHHbIX; COBPEMEHHbLIMM KOMMbIOTEPHBIMU U MH(OPMALMOHHLIMU
TEXHONOMMAMN.

MK-8: Cnoco6eH noagroraBnMBaTb He06XoAUMbIE AaHHbIE U COCTAaBNATb TeXHUYECKUe 3afaHunA Ha
npoekTupoBaHue ACYTI

3HaTb: MeToAbl YMpaBneHUs [OKYMEHTOOOOPOTOM OpraHvM3auun; 4YUCreHHble MeTodbl W OCHOBHbIE  CrOCOObI
KOMMbIOTEPHOM 06paboTkN AaHHbIX.

Ymetb: pewatb 3agadn aHariMTU4ecKoro Xxapakrtepa, npeanonaralowime Bbl60p n MHoroo6pa3me cnocobos peweHuna
3afad; nNpUMEeHATb MeToAdbl O6pa6OTKVI I/IH(bOpMaLI,I/II/I ana peweHuna npuknagHblX 3agad B I'IpOd:)eCCI/IOHaJ'IbHOIZ
DeATeNnibHOCTU

Bnagetb: aHanu3om peknamauuMi Un npeTeH3nMn K KadectBy yHKUMOHMpoBaHus ACYI1;, meTtogamm nocCTpoeHust
MaTemMaTU4eckon mMogenu npodeccrmoHanbHbIX 3a4ay U coaepXaTenbHON UHTepnpeTaLmMm nonyyYeHHbIX pesynbTaToB




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
e abota
% 5~ P ®opma
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 g e CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOIs
< | (yacbl) | (vachbl)

Pasgpen 1. Marematnyeckoe MeTogbl uMccregoBaHUA
JOVUHaMUYECKUX cucTem

Tema 1. Mogenn cuUcCTeM, ONUCbIBAEMbIE  OOHUM
andpepeHumnansHbIM ypaBHEHNEM.

CTrauunoHapHoe coCTOsiHME (TOYKa MOKosl, ocobasi TouKa,
COCTOSHME  paBHOBeCUsl)  YCTOMYMBOCTb  COCTOSIHMSA
paBHOBecUs1  AHanMUTUYECKMA  MeTod — MCCrneaoBaHus
YCTOMYMBOCTM  CTaLUMOHApHOrO  COCTOSHWS  (MeTof 2 6 4
JlanyHoBa). JlMHeapu3aumsa CUCTEMbI B  OKPECTHOCTU
CTaUMOHAPHOIO COCTOSAHMSA. JlorMcTu4eckoe ypaBHEHME.
Mogenu pocTa nonynayuu. YpaBHeHune
3KCMOHEHLUManNbHOro pocTta.

Tema 2. Mopgenn, onucbiBaemble CUCTEMOW  2X
aBTOHOMHbIX AnddepeHLMarnbHbIX ypaBHEHNNA. o

dazoBasg nnockoctb  MeTog  M30KNUH.  JIMHEWHble
cuctembl. MccnegoBaHme YCTOMYMBOCTU  CTaUMOHAPHbIX
COCTOSIHWII  HEMWHEMHbIX CUCTEM BTOPOro  MopsaKa. 4 6 4
MeTtog dyHkummn JlanyHoBa uccrnenoBaHWs YCTOMYMBOCTYM
CTaLMOHAaPHOro COCTOSAHMSA

Tema 3. Xaoc. lNoHATNe CTpaHHOro aTTpakTopa.

OCHOBHblIE MOHATUS TEOPUW AMHAMWYECKUX CUCTEM.
MNpeneneHble MHOXEeCTBa. JnHamunyeckmin Xxaoc.
JInHenHbIN aHanu3 YCTOMYMBOCTYU TpaeKkTopun. 4 6 4
Mokaszatenb  JlanyHoBa. [duccunaTvBHbIE  CUCTEMBI.
AtTpakTopbl. CTpaHHble aTTpakTopsl.

Pasnen 2. BeegeHune B cMHEPreTuky

Tema 4. OcCHOBHble NpUHUUNbI U 3aKOHbl CUHEPIETUKNA.

TeopeTnyeckne OCHOBbI cuHepreTuku. [MoHATME xaoca u
nopsigka, 9HTporMA WM SHTanbnus.  [loHATMe o
camoopraHusauun. HenuHeliHas Mogenb noBedeHus
CMOXHbIX cucTeM. HepaBHOBECHble CUCTEMbI U WUX o
MoZenupoBaHue. ®nykTyaumm Kak MEeXaH13M 2 8 8
YCINOXHEHUs1 cucteM. [oHATUe CTPYKTypbl M CUCTEMBbI B
CuHepreTuke. MOHATNE O AUCCUMNATUBHBIX

CTPyKTypax, artTpaktopax, Oudypkaumsx, dpakranax,
aBTOBOJIHOBbIX MpoLeccax.




Tema 5. CuHepretTuyeckmm noaxon B €CTECTBO3HAHUW.
MpUHUMNBLI CUHEPTeTUKM B KNETOYHON Buonorum.

KnetouHble aBtomatbl. Cuctembl U3  OUCKPETHbIX
3NeMEHTOB M UX  MOAeNnupoBaHWEe  KMeTOYHbIMU
aBTOMaTaMu. Urpa "KnsHb". MogenupoBaHue
rasofuMHaMuKn KneTouyHbiMU aBTomMaTamu. CuHepreTuka
MUKpobuonoruyeckux cucteM. MukpobHoe coobLlecTBo
Kak uenoctHocTb. Camoperynsiums MuKpoOMonormyeckomn
CUCTEMBI.

Mopgeno  mopdoreHesa  TblopuHra. Buonornyeckas
camoopraHusauusi. MogennpoBaHme MopdoreHesa B
Guonormn  paseutuda. [puMeHeHne  TOMONOrMYEeCcKoro
nogxoga B mopdoreHese. MccnepoBaHusa dpakTtanos B
KnetoyHom OGuonorun. ®paktanbHas camoopraHusaums
KneTok. Xaoc Ha ypoBHE OpraHvM3ma.

Tema 6. an/IHLI,VII'IbI CUHEPIreTukKn B I3KOJIOMnM n TE0puUn
3BOoUnNn.

Camoperynauua B akocuctemMe.  CuHepreTnyeckas
KOHLIEMNLUMS 3KONMOrMYecknx cuctem. ABTokonedaTenbHbIN
PEeXUM  3KOCUCTEMbl.  ABTOBOMHOBbIE  MpOLECCHl B
akocuctemax. [lpoctenune puckpeTHble Mogenu pocTta
nonynaumn.  [uHamvka  HEOAHOPOAHbLIX  NOMYNSALMNA.
HekoTopble pacnpocTpaHeHHble MOoAenu MonynsiLMOHHOWN
OVNHaMUKW.  OneMeHTbl  TeopuMM  MEXMONYMALUMOHHbIX
OTHoweHun. Cuctema JloTku—BonbTeppbl  «XULLHUK—
xeptBa». Cuctema  «XULWHUK—KEPTBaA» C  y4yeToM
BHYTPMBUOOBOW KOHKYpeHUun. Mogenu KoHKypeHUnn.
MNoHsaTre 3KONOrM4ecKom YCTONYNBOCTH. Mopenb
nuweson uenu. Mogenb UUKIIMYECKOW KOHKYPEHLINW.
Mopenb 3KONOrM4YecKkomn CUCTEMBbI c Tpewms
TpohnyeckuMmn  ypoBHAMKU. MynbTunokanbHble MOLENU
TotopuHra.  [Mpumepbl  Mogenem  «Xo3snH—NapasunT.
Teopua 6uoctepHoro MoaenupoBaHusa. PpakTanbHble
cBovicTBa 6ruocdepbl. Budypkauus B Grocdepe.
MogenvpoBaHue SBOMOUMOHHBIX  MpoueccoB. Pasbop
CYLLECTBYOLWMX Moaenen asontoumun. MNMopor katactpod u
npegernbl 3BOSOLMM.

12

UToro B cemecTpe (Ha kypce ans 3A0)

16

10

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

18

54

36

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

74,5

69,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoOM He NpeaycMOTPeHo

5. ONMTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

5.1 Moka3saTenu oLeHUBaHUSA OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHVIF|

aHanuae mogenemn n CUCTEM.

NPUHLUNNDbI SABMEHUN.

1. I'IepeqvlcnﬂeT n npaBuiibHO Bbl6|/|paeT OCHOBHblE MeTOAbl,

npuMmeHdemble B

2. ViMeeT npefcTaBrneHne o BGMONOrMYEcKnX, XMMUYECKUX N 3KOMNOTMYeckmx obbekTax
MnK-7 N SBNEHUSIX, aHanuM3uMpyeT HayyHyl nuTepatypy W OPMynupyeT OCHOBHbIE

3. WcnonbayeT 3HaHUA mMaTeMaTU4eckMx MeTOAOB B Mpouecce aHanmsa u obpaboTku
[aHHbIX, CBsi3aHHbIX C pa3HO06pa3HbIMU NPaKTUYECKUMU NPOLLECCaMM.




MK-8

1. ManaraeT ocHOBHblE Maeu n NPUHUUMNbI CUHEPIreTUKN N Teopun camoopraHn3auuu,
BnageeT crneumanbHom TepMI/IHOJ'IOFI/IeIZ;

2. ModacHseT NpUHUMNBbI N MeTodbl CUHEepreTukn n Teopunm camoopraHmsauun and
aHanmsa 3BOJ1IoLUN CIOXHbIX CUCTEM;

3. anMeHﬂeT NoJly4eHHble 3HaHNA B KOHKPETHbLIX NPUKNnagHbIX obnacTtax

5.2 Cucrtema n KputTepumn oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHne MucemeHHasn pabota

5 (oTnn4Ho)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHue
TEOPETUYECKNX OCHOB OVUCLMMNIWHBI,
cBOOOAHO OpMEHTMPYETCSI B  OCHOBHBIX
MOHSATUAX, TEepMMHAX W  onpegeneHnsx
npu OTBETE; 3HAKOM C [AOMOMHUTENbHON
nutepatypol; cnocobeH npopaboTaTb
Hay4YHO-MccnenoBaTenbCKylo  nuTepaTypy
no TemMam AUCUMMNUHBI U FPaMOTHO
N3NOXUTb marepwuarn. Pewaet
npakTu4eckne 3agadv, MoOXeT OOBbACHUTb
B3aMMOCBSI3b OCHOBHbLIX OGMONOrMYeckunx,
9KOMOTMYECKUX UM XUMWUYECKUX 3aKOHOB C
MaTeMaTU4YeCKUMM MoaensMmm "
MeTOL4aMU peLleHus 3adau.

4 (xopoLuo)

OOGyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA B Mpedenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
OWMOBOK BbINOMHAET MNPEeAyCMOTPEHHbIE B
nporpaMmMe 3afaHusi; YCBOWIT OCHOBHYHO

nnTepartypy, pekomMmeHO4OBaHHYHO B
nporpamme; crnocobeH 00BACHUTD
B3aNMOCBA3b OCHOBHbIX MOHATUN
ancunninmHbl npu AONOJNTHNTENbHbIX

BOMpocax npenogasaTens. [onyckaet He
CYLLECTBEHHbIE MOrPELIHOCTM B OTBETE Ha
3K3ameHe n npu BbIMOSTHEHUM
9K3aMeHaUMOHHbLIX  3adaHui,  ycTpaHseT
nx 6e3 nomoliM npenogaeatens. Ymeer
NPUMEHSATbL MeToabl MaTeMaTU4Yeckoro U
KOMMbIOTEPHOTO ~ MOAENUPOBaHUS  Ans
peanusauun pelueHus 3agadv U, ecnv aT1o
HeobxogMMo, MOXeT npefAcTaBUTb  €ero
rpadgouyeckun. Monyynn npaBunbHbIA OTBET
n MOXeT  ero WHTEpPNpeTMpoBaThb.

HonyckaeT HeCyLLECTBEHHbIE
MOrPELLUHOCTU NPU PeLleHUN NPaKTUYECKUX
3apau

3 (yRoBNeTBOPUTENBLHO)

Ob6yvatowmincs nokasbiBaeT 3HaHUA
OCHOBHOro  yyebHoro martepuana B
MUHMManbLHOM 06beme, HeobxoaMMOoM
ONs JanbHenwen y4yebdbl; cnpaensieTcs c
BbINONMHEHNEM 3agaHun,
npeayCcMOTPEHHbIX nporpaMmmon,
gornyckasi npy 3ToM 0O0rnbLIOE KONMMYECTBO
He MpuHUMMManbHbIX OLIMOOK; 3HAaKOM C
OCHOBHOM nutepartypon,
peKOMeHAOBaHHOM nNporpamMmMon.
[onyckaeT cylWlecTBEHHbIE MOrPeLUHOCTU
B OTBETE Ha dK3aMeHEe W MpU BbIMNOMHEHUM
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapaet
HeobOXoOUMbIMKU  3HaHUSIMKM ~ Onsa UX
yCTpaHeHus! noa PYKOBOZCTBOM
npenogasartens. OO6y4valowmica BHUKaeET
B CMbICM YCNOBUS 3adayn, NOHUMAET nnaH
€e peLleHus, 0QHaKo, He MOXET B MOSTHOW
Mepe C MOMOLbI  MaTeMaTU4YecKoro
annapara peanusoBaTb €€ peLleHue.




BbINOSTHEHMU npeaycMOTPEHHbIX
2 nporpammMon  3agaHui, He 3HaKOM C
(HeynoBNETBOPUTENBHO) | PEKOMEHO0BaHHOW nuTeparypow, He

OO6yuvatowwmiica obHapyxusaeT npobensbl B
3HaHMAX OCHOBHOMO y4ebHOro Matepuana,
JornyckaeT npuHUMNuaneHbele ownbku B

MOXeT ucnpaemnTb OONyUlEeHHble oLnBKN.
He noHnmaeT cmebicn ycnosua 3agadun, He
MOXeT NOCTpOUTb €€ MaTeMaTudeckyro
MoLeslb 1N pelnTb NpakTU4eCKyro 3agadvy.

5.3 TunoBble KOHTPOJbHbIE 3aAaHUs U/UNU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n |

dopMynNnpoBKN BONPOCOB

Cemectp 8

[unckpeTHble Mogenu Nonynsaumi ¢ HeNepPEKPbIBAIOLLMMMNCS NOKONEHNAMN (OUCKpeTHas fiormctnyeckas
mMoZaenk). ViccrnenoBaHve OUCKPETHOMO NMOMMCTUYECKOTO YPaBHEHUS!, BO3MOXHbIE BapUaHThbl MOBEAEHUS
peLleHns B 3aBUCMMOCTM OT KOdhduLMeHTa npupocTa.

Budpypakuus. Touka 6udypkauun. budypkaunmoHHoe 3HavyeHne napameTpa. MNoHATMe BudypKaLMOHHON
anarpammbl.

MapameTpuyeckoe nccrnegoBaHue Mogenei. MoHATUe dpazonapameTpuyeckor guarpammei.

Mogenu pocta nonynauyuin. AKkCNoHeHUManbHbIA pocT. JlorncTnyeckuin poct. Mogenb ¢ HaMMeHbLUEn
KPUTUYECKOWN YNCIIEHHOCTLIO.

YcTonumBble OBUWXEHUS ANHAMUYECKNX MOOENEN. OCHOBHbIE MOHATHUS Teopun yCTOI7I'-II/IBOCTI/I no nﬂl’IyHOBy.

Mogenu, onucbiBaeMble OAHUM 0BbIKHOBEHHBIM AnddepeHLManbHbIM ypaBHeHUEM. [OHATME CTaLMoHapHOro
COCTOSAHUSA. YCTONYMBOCTb.

OnemMeHTbI Teopun matemMaTn4eckoro mogenmpoBaHna guHaMU4eCKnxX 00OBHEKTOB.

OCHOBHbIE NOHATMSA Teopun mogenmpoBaHua. MaTtemaTudeckune un KOMMNbOTEPHbIE MOAENN.

Ol (N| O O] A |WO] DN

BbasoBble nonoxeHns CUHEepPreTukn: Ka4eCTBeHHble NUSMEeHEHUA N KPUTUHHOCTb ynpaBrdalownx napaMmeTpoB.

—_
o

Ba3zoBble NOMoXeHUsI CUHEPTETUKM: MPUHLMM YPOBHEBOTO PACCMOTPEHUSI CUCTEM, MPUHLIMI KPYrOBOW
NMPUYNHHOCTMU.

BazoBble nonoxeHus CUHEPreTukn: NnpnHUuMn nogvynHeHnAa n napamMmeTpbl nopaaka.

TunoBble cueHapun pa3BnTmna Xxaoca B cCUCTeMax.

MaTtemaTuyeckne OCHOBbI 06pa3oBaHUs «TYpOYNEeHTHbIX» CTPYKTYP: NOHATNE AeTepMUHUPOBaAHHOIO Xaoca.

Alalala
HlWIN|[—~

dpakTansl B npupoae.

—_
(6]

MynbTucTauuoHapHble cuctemsl. Tpurrep. CunoBoe 1 napameTpuyeckoe nepeknioyeHme Tpurrepa. lNpumepsi:
reHeTndeckumn Tpurrep >Kakoba n MoHo; Mmogenb KOHKypeHLUn ABYX BUAOB (C yHETOM BHYTPMBUOO0BOM
KOHKYpeHLUun).

16

WccnepoBaHue noBeeHNst HEMMHEMHBIX CUCTEM BTOPOro Nopsiaka BONM3n CTauMOHapPHbIX COCTOSIHUMA.
JInHeapusaums B OKPECTHOCTU CTaLUMOHAPHOro cocTosiHus. MNpnmepbl: Cuctemsl ypaBHeHWU JTO0TKN
(xummn4yeckan peakums) n BonbTeppbl (XULWLHKK-XepTBa).

17

MocTtpoeHune dhazosbix NopTpeToB. MeToa n3oknuH. MNocTpoeHre cenapaTpuc ceana (HaxoxaeHune
CcoOCTBEHHbIX BEKTOpPOB). OnpeaeneHne HanpaBneHnst ABMKEHUS] M300paxatoLLen ToUkM No ¢ha3oBom
TpaekTopun. NoCTpoeHme KUHETUYECKUX KPUBBIX MO ha3oBOMY NOpTpeTy u HaobopoT. Npumep: cuctema
JNIMHENHbIX YpaBHEHUI ANA XUMUYECKNX peakuui.

18

XapakTtepuctunyeckoe ypaBHeHue. CobCcTBeHHbIE Yncna n cobCcTBEHHbIE BEKTOpa. Tunbl 0COBLIX TOYEK U
o6LWuii BUA hasoBbIX MOPTPETOB.

19

Mogaenu, onvcbiBaemble CUCTEMaMM [ABYX NMHENHbLIX aBTOHOMHbIX AnddepeHLmanbHbIX ypaBHeHuin. Gasosas
NnockocTb. dasoBas TpaekTopus.




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegyCMOTPEHO.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

1. Ona kybuyeckoro oTobpaxeHuss Buaa HanguTe obnacTb YCTOMYMBOCTM Ha MMOCKOCTU MapamMeTpoB a, b
OrPaHWYEHHY NMHUEN KacaTenbHoW Gudypkauum u nuHuen yaBoeHust nepuoga. NokaxuTte, 4YTO nepBasi MMEET TOYKY
cbopku.

2. TocTponTe KapTy AWHAMUYECKUX PEXMMOB OAHOMO W3 NPEeAnOXeHHbIX OTOBpaxeHwWh - T.e. MIOCKOCTb
napameTpoB, Ha KOTOPOW OTTEHKOM Ceporo LBeTa 0003HayeHbl UWKMbl onpedeneHHoro nepuoda. JIMHUKM  KaKux
Oudypkaunii KOpa3amMepHOCTM OOUH MOXHO OOHapyxuTb Ha Bawen kapte? Kakvue Toukm Oudbypkaumii KopasmepHOCTU
aBa? Ykaxute cutyaumm tuna "crossroad area" m "spring area". Cosgante [ONONHUTENBHYK MNporpammy, KoTopas
CTPOUT WUTEpPaUMOHHbIE AMarpammbl B 3aJaBaeMblX BaMu Toukax KapTbl. C MOMOLLbIO 3TOW NporpaMmmbl NpoBeauTe
cnepyiolee nuccriefosaHue:

a) BblbepuTe MapLIpyT, NepeceKarolmMii HECKONbKO JMHUI YOBOEHUS W npoHabntoganTe Kackag yOBOEHWIA
nepuoga Ha UtepaLMoHHON Anarpamme;

6) nonyuuTe UMKMbl C HeGoNbLUMMK Nepuogamu, Hanpumep 3 unuM 5, B OCTPOBKaxX YCTOMYMBOCTM B obnacTtu
Xaoca;

B) BblbepuTe TO4YKy BOMM3M NMHUKM KacaTenbHOW Oudpypkaumm (O ee nopora) W npoHabnwoganTe
COOTBETCTBYIOLLYIO 3BONIOLMIO N306paxKatoLLent TOUKY;

r) npoHabnoganTe XaoTUYECKNE PEXMMBbI;

[) nccnenynte 9BONIOLMIO aTTPAKTOPOB B OKPECTHOCTM TOUKM CHOPKY;

€) uccnenymTte 3BOMIOUMIO aTTPAKTOPOB B OKPECTHOCTU KPUTUYECKOW TOukM NuHunM yaBoeHus nepuoga (flip-
Oudypkaumm Kopa3amMepHOCTH ABa).

"MpocMoTpuTe" yBENMYEHHbIE (DParMeHTbl KapTbl, BHYTPU KOTOPbIX MOXHO HabMoaaTb MHTEPECHYHO ANHAMUKY.

5.4 MeTtopuyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUSA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyatroLierocsi K (poMeXyTo4YHOM aTTecTauum U NopsiAoK NMMKBUAaUumM akagemMmmyeckomn
3a0MmKeHHOCTU

MpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6rMYMNTO
«lMonoxeHne 0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obydaroLLnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTaumum nNo AucumUniiMHe

YcTHada + MucbmeHHasn KomnbloTepHoOe TecTupoBaHue WHas

5.4.3 OcobeHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

* Bo3MOXHOCTb NOMb30BaTbCsi CNPABOYHLIM MaTeEPUAanom.
* Bpems Ha nogrotoBky oteeTa no 6unety 30 MUHYT.
» OK3aMeH NPOBOAMTCS B KOMIMbIOTEPHOM Kracce.

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
KapaHues, B. H. YCTOM4MBOCTE M 3BOSIOLUSA http://www.iprbooksh
ANHaMNYeCcKmx CUCTEM. Capatos: Bysosckoe 2019 op.ru/79686.html
OcHoBbI cuHepreTuku. Yactb obpasoBaHue
1
KapaHues, B. H. YCTOMYMBOCTE M 3BOSIOLUSA http://www.iprbooksh
AVHaMNYECKUX cucTeMm. Capartos: Bysosckoe 2019 op.ru/79687.html
OcHoBbI cuHepreTuku. Yactb obpasoBaHue
2
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
depnoceeB, B. B., | 3OkoHOMUKO- http://www.iprbooksh
Mapmauy, A. H., |matematnyeckme meTodbl U op.ru/81727.html
Opnoea, n. B., | npuknagHble mogenu Mocksa: OHUTU-OAHA 2017
MonosHukos, B. A,
depoceena, B. B.
bapkanos, C. A, |Maremartnyeckne meTtoabl U | BopoHex: BopoHexckui http://www.iprbooksh
Mowvcees, C. U., [mogenn B ynpasneHun un nx rocyaapCTBEHHBIN op.ru/55007.html
MopsawuHa, B. J1. peanusaums B MS Excel apXUTEKTYpHO- 2015
CTPOUTENbHbIN
yHuBepcuteTt, 36C ACB




6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHOPMAaLIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-OMbnnoTeyHas cuctema «ANbyKke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOro N CBO6G0AHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHune maTepmanbHO-TEXHMYECKON 6a3bl, HEO6XOANMOI AN OCYLEeCTBNeHUs: 06pasoBaTeNibHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekynoHHasa ¥ A pyA H P A
ayautopus

KoMnbloTepHbIn knacc

MynbTumeaunHoe obopygoBaHUe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbH MOOKMIOYEHUS K
ceth  «WHTepHeT» un  obecnedeHMem [ocTyna B 3NEKTPOHHYH  MHEOPMALMOHHO-
obpa3soBaTernbHyto cpeny




