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[Iporpamma paspafoTaia B COOTBCTCTBHH C TpeGoBanuaMu  DelepaibHOro 3aKoHa OT
27.12.2012 rona Ne 273-®3 «O6 obpasopanun B Poccuiickoii Desiepaliuiny, ®I'OC BO, npukazom Mu-
noGprayku Poccun ot 19 exadps 2013 roga Ne 1367 «O6 yTBepKICHHH NOPAAKA OpraHu3alil ocy-
HICCTBIICHHS 00pa3oBaTebHON JESTEIbHOCTH 10 00pa3oBaTeIbHLIM IporpamMManm BicIIero oopasona-
HUs — [porpamMmam GaKazaBpuaTa, IPOrpaMMaM CHeLHaTHTeTa, mporpaMManm MarkcTpaTypel» u yued-
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[Iporpamma paspaboTaHa B COOTBCTCTBMH C TpeGosanmsivu  DejepanbHOro  3aKoHa oT
27.12.2012 roaa No 273-®3 «O0 o0pa3oBatuy B Pocemiickoit ®exepannny, GI'OC BO, npukasom Mu-
noopuayku Poceun ot 19 nexabps 2013 roma Ne 1367 «O6 yTBEp:KACHHH [OPS/IKA OpraHu3alnn 0Cy=
ecTBIeHns 06pasoBaTeNbHON AesSTENbHOCTH TI0 00pa30BaTeIbHBIM IPOrpamMmaM BbICLICTO obpaszosa-
Husl — nporpaMmam OakasiaBpHarta, porpaMMam CHeNUMAINTETa, TIPOrPaMMaM MarucTpaTypel» i y4e0-
nbiv 1tanom CamI TV,
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Iporpamma paspaboTana B COOTBETCTBHHM C tpeGopanmsimu PelepanbHOro  3aKkoHa  OT
27.12.2012 roja Ne 273-03 «O6 oOpa3oBaHuu B Poceniickoit @exeparum», ®PI'OC BO, npukaom Mu-
noGpuayku Pocenn ot 19 nexadps 2013 roza Ne 1367 «O6 yTBEpK/ICHHHA MOPALKA OPraHU3alun OCy-
LecTBIeH s 00pa3oBaTeIbHOMN AesSTe/IbHOCTA 10 06pa30BaTeIBHBIM TIPOrPaMMaM BBICIIETO oGpa3zoBa-
sl — nporpamvam GakajaBprara, NpOrpamMManm CrIeLMATINTeTa, IPOrpaMMaM MarucTparypeb U yue0-
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1. TPEBOBAHUA K PE3YJIGTATAM OCBOEHMS1 JTUCHUATIIHHDI

[InaHupyemsle pe3y/ibTaThl OCBOCHHA OCHOBHOI MpodecCHOHATBHOH 06pasoBaTeIbHON PO~
rpammer (OTIOIT) — KOMIETCHIMH o6yuaromuxcs. OHA ONMPERCNAIOTCA TpeGOBAaHUAMH CTAHIApPTa MO
HanpasJICHHIO OArOTOBKH 1 (OPMHpYIOTCS B COOTBETCTBHH € matpuneit komnerernuit OIIOLL

[InanupyeMble pe3yIbTaThl 06yueHus Mo IMCLUILTAHE «[TpuKIagHbIe TPOrpaMMHBIC IPOIYKTHD)
_ 3HaHWS, YMEHHS, HaBBIKA W (WJIH) OIBIT JeATeNBHOCTH, XapaKTepH3yIOWHe Talbl (hopMHpOBaHHS
KOMIIETEHIHH 1 00eCTeunBAOIINE JOCTHHKCHHE [UIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHA obpazoBaTenb-
Hoit mporpamMMmsl; GopMUpPYIOTCS B COOTBETCTBHH C KAPTAMH KOMIICTCHIIHH OTIOIL

[InaaupyemMbie pe3ynbTaThbl 00yueHHUs MTPEACTABICHEI B tabnuue 1.

IlepeueHb NIAHMPYEMBIX Pe3yabTaTOR 00y4eHus M0 AHCUHILIHHE

Tabnuua 1

[Iudp

HaumeHoBaHie KOMIETEHLHH [1naHKUpyeMbie pe3yJibTaThl 00yHeH s MO IHCLMTITHHE
KOMIETEHLHH

IpodeccnonaibHble KOMIETEHIHH

3uarb: Ha3HaueHue " GyHKIMOHATBHBIE
BO3MOMKHOCTH PA3TMYHBIX CHCTEM MPOCKTHPOBAHMA
Iludp: 3 (TK-8) -1'

CriocoBHOCTh HCHOJb30BaTh aB-| YMeTb: paGotaTh ¢ pa3THYHBIMH chUcTeMaMH  Ha
K-8 TOMAaTH3UPOBAHHBIE cHcTeMs!| ypoBHE KBATA(UIMPOBAHHOIO I10JIb30BATENS;
POEKTUPOBAHUS. Mudp: V (T1K-8) o

Baazers: IPAKTHYECKUMH NPHEMAMHU HCIIOIL3OBAHMA
ABTOMATH3HPOBAHHBIX CHCTEM.

[udp: B (1K-8) E .




2. MECTO JUCOUILINHBI B CTPYKTYPE OIIOII

JlucuuninHa B1.B.JIB.3.1 «[IpuKianHsie NpOrpaMMHBIC TIPOYKTbI» OTHOCHTCS K JMCLIHMILIH-
HaM 10 BHIGOPY BApMATHBHOM YaCTH Gnoka 1 yueOHOro 1iaHa noAroToOBKH MArKCTPOR IT0 HANPABICHUIO
21.04.01 «HedrerasoBoe nemno», npoduis «PazpaboTka HedTIHBIX MECTOPOXKICHHH.

B Tabauie 2 IpUBEICHB! MPEAIECTBYIONHUE 1 TOC/IEAYIOIHe NUCIUIUTHHB], HANPABICHHIC Ha
(hopMHPOBAHHUE KOMIIETEHLHH AUCIHUIUIHHEI B COOTBETCTBHH C MATpPHILIEH KOMIETCHIMH OT1OIT u yued-
HBIM TITAHOM TPODHIIA.

IIpeamecTBYIOUHE H NOCIEAYIOIIHE AHCHHTLIHHBI, Ta6aunua 2
HanpasJeHHbIe HA GOPMHPOBAHAE KOMIeTeHIHH
Ne [1Iudp 1 HaUMEHOBAHHE [IpenwecTByroLIHE TMoceAyIOLIHe AUCLMILIHHBI (TPYy bl
n/o KOMIIETEHLIMH JIUCUMIUIAHBI JMCLIUTUIMH)

IpodeccHonaNbHbIE KOMIIETEHUHH

MK-8: cnocoOHOCTE  HC- [ocyiapcTBEHHAs UTOrOBas aTTecTalus
[IONB30Barb aBTOMAaTH3H-
POBAHHBIE CHCTEMBI ITPO-
| |eKTHpOBAaHHS.




3. CTPYKTYPA ¥ COAEPKAHUE JMCITMILINHbL

3.1. CTPYKTYPA JUCIUTUIMHBI

O6mas TpyroeMkocTh (00BeM) IHUCLUILTAHEL coCTaBisfer 2 3aueTHBIE C€IMHHLbI (3ET),

72 aKaJIeMHICCKUX daca.

| dopma KonTakTHas paboTa,
& ;F‘pyno- Jlekumn, nfagﬁ:‘ ﬂzgogz'r. CPC, | mpomesxyTo4HOTO yac.
AMEETYE | Kfi,c“” yac. SaHATHY, | P % ;}c * | uac. KOHTpOIA (3a4eT, ay[IUTOp- | BHEayauTOp-
HER s iy ' sk3amen, KP, KIT) Has Has
3 72/ 2 - 36 - 36 3a4eT 36 2
Hroro| 72/2 - 36 - 36 3a9eT 36 2
OGue CBeNeHHs O CTPYKTYpe TUCIATLTHHAL MpeACTaBJICHBI B tabune 3.
Tpya0eMKOCTh AUCHHILIHHBI H BHABI yueGHoii paboTh! Tabauua 3
CemecT
Bun yueGHo# paboThl Bcero yacos M2 P

AyaHTOpHAsI KOHTAKTHAS pabora (Bcero) 36 36
B Tom uucne:
Jlexuuu - -
Ipaxtrueckue (I13) 36 36
JlaGopatopHbie paboTBI (JIP) - -
CamocTosiTe/ibHast paGora (Bcero) 36 36
B TOM uKc/ie: KOHTAKTHAs BHeaylHTOpHAasd pabora 2 2
CaMOCTOSITEIbHOE U3yHYEHHE TEOPETHIECKHX NONOKEHHH 16 16
npeaMeTa
[MoaroToBKa K NMPakTHYECKHM 3aHATHAM H odopMIIeHHE OTHETOB 10 10
[ToaroToBka K 3a4ety 8 8

HUTOroO: gac. 72 72

3a4. efl. 2 2 N




PacnpenejieHne yueGHOil HATPY3KH 110 pasjesam AHCHUHNTHHDI Tabnuua 4

Buapl yueOHOH HArpy3KH U WX
TPYAOEMKOCTb, Hachl

o ) 5]
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g HaumeHosaHHe paszena AMCLMTITHHBI = 3 = o 2 g
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DKCMepTHbIE CUCTEMBIL. TIpMHLMMHATBHEIE THIBI HCTIOJIb-

3yemblx cucTeM. OCHOBBI pa3paGoTKH U MPOEKTHPOBAHUA
1 | aKkcnepTHBIX CHCTEM.. MaTeMaTHueCKOe MOAETHPOBAHUE. - 6 - 4 10
OCHOBbl MAaTEMaTHYECKOrO MOJETHPOBAHHA. OCHOBHbI®
CTaIHH KOMIBIOTEPHOTO MOJICTMPOBAHHA.

[TIporpaMMHbI€ MPOAYKTBI. TexHONOrKus, OCHOBbI CO3AaHHA
¥ MPOEKTHPOBAHHUA. TMporpamMMHbIe MPOAYKTEI B HedTaHON
2 | oTpacnw. TexHONOrMUecK il LMK pa3paboTKu MporpamMm- - 6 - 4 10
HBIX TPOLYKTOB AT MPHUKIAAHBIX sanaq. CriocoObl XpaHe-
Hus ¥ 00pabOTKH JaHHBIX.

kcnepTHble CHCTEMBI. [IpUHLKIILI MOCTPOEHHUs, CTPYKTY- *\

3 | pa M TeXHOIOTHA ncnonp3opanus CAIIP u CYB[ B - 6 - - 10
HedTAHON NPOMBILLICHHOCTH.

ANIrOpHTMbI PElIeHHsl THTOBBIX 3a/1at pa3pabOTKK W IKC-
4 | nayataumm makeToB MPOrpaMm ¢ npuMeHeHHeM METOZI0B - 6 - 4 10
MOJEJTHpOBaHHA.
5 CrieuMaM3MpOBaHHble TIPUKJIATHBIE nporpaMMHbie Mpo- ) 6 ) 4 10
mykTel. O6nacTH UX MPUMEHEHHA.
6 MartemaTHUECKHE H CIJHBH‘{GCKHC 3aKOHBI, JIE)KallHe B ocC- _ 6 = 6 12
HOBE MPUKJIAJIHBIX MPOrpaMMHBIX MPOAYKTOB
KOHTAKTHaA BHEAYUTOpHas padoTa - - - 2 2
[TonroToBKa K 3a4€Ty - - - 8 8
UTOro - 36 - 36 72 J
3.2. COJIEP’)KAHUE NUCIUATLIHHBI
Jlexuun y4eOHBIM IJIAHOM HE IIPEAYCMOTPEHEL.
JlaGopaTopHble 3aHATHS y4eGHBIM ILTAHOM HE PEZyCMOTPEHEL.
TpakTHYECKHAE 3AHATHS TaGnuua 7
o . T MKOC
( o i HaumeHoBaHHe 1aG0paTopHO# paboThI U NEPEICHb TIUIAKTHYECKUX €AWHHULL PR TT’"
3aHATH | pasaena 4acoB
Tema 1. AHaan3 B 00paboTKa AAHHBIX ¢ MOMOMIELIO nporpammbl «KAPPA
1 1 ECRIN». IIporpaMMHbIH TUMOBOM pacuer rUIPOIAMHAMUYECKOH MOZIEIH 4

HeTAHOTO MECTOPOXKIEHHH, 06paboTKa MOTY4EHHBIX Pe3y/BTaTOB.

Tema 2. OGpaforka W NOAroTOBKA NAHHLIX B nporpamme «KAPPA
2 2 ECRIN», 6ok mporpammbl Topaze. Tunosas nepBUYHas MOJENb I aHa- 4
nm3a no6biun HedTH U rasa. Pacuer THUITOBOM MOJIE/H IS aHan3a J00OBIYH.
Tema 3. IlocTpoenne MOJEJH AHATH3IA n00bIYH HA OCHOBE NMPHMEHEHH:
3 2 naIeTOUHbIX KpHBBIX PeTKOBHYA H KPHBBIX MA/ICHHI Apnca. I[Iporpamma

«KAPPA ECRIN», 6nokx Topaze. OueHka 3anacos HedTH, MPOEKTUPOBAHHE
1006b14M. MozIeIMpOBAHHE no3TanHoi 1o00buH HeTH.




I

Tema 4. [locTpoeHHE MOAEIH AHAIH3A 1066140 - rpaduK MaTepHaIbHOID
Ganamca, pelenne HeJHHEHHbIX 3a1a4. CoBpEMEHHbIE METOIOZIOTHH aHATIU-
2a nobpruu. [lporpamma «KAPPA ECRIN», Gnok Topaze. BoluHcieHHE M
olIeHKA TIPOrHo3a 100bI4H. JIMarHoCTHKa, YTOYHEHHE MOJISTIH.

I

Tema 5.IlocTpoenne ruApoAMHAMHYECKOH MOeIH B nporpamme «KAPPA
ECRIN», 610k Sapfir. [loctpoeHHe 1 MCTIONB30BAHKE YNCICHHOH MOAeH €
OMONHATE/bHBIMU BO3MOXKHOCTAMH H rpauKoH.

Tema 6. KoncTpyHpoBaHue KOMILIEKCHO# reoMeTpHH. KoncTpyuposanne
[BYXMepHOH MOJeIH. T[IpUHLMNBI TIepecHeTa 1o HepaBHOMEPHOH MOAEe/bHOM
ceTKe ¢ MCIo/b30BaHHeM nporpam mpi«K APPA ECRIN», 610K Rubis.

Tema 7. Mi3MeneHne u BBOJ MepBHUHEBIX NaHHBIX B Mporpamme «KAPPA
ECRIN». [TocTpoeHHe CUCTEMBI 0GBEMHBIX CTPYKTYP C LEIBIO HabnroneHHsA
npouecca rUAPOAMHAMHYECKHX yccnenosatuii. Biok nporpaMMel Sapfir.

[ToaroToska U (OpMHPOBAHHE MCXOMHBIX JaHHBIX UIA PacteToB B 6noke mpo-
rpammbl Sapfir. [TocTpoeHHe CUCTEMBI 06BEMHBIX CTPYKTYP € LIENbBIO Habmoze-
HUs mpoliecca T’MAPOANHAMHYCCKIX {cce0BaHUM.

Tema 8. AHAJIN3 H NOArOTOBKA AAHHBIX € NOMOIIbI0 MPOrpaMMBbl «KAPPA
ECRIN», 610k Rubis. [TporpaMMHBIH THIMOBO pacyeT Mo MOCTPOCHHUIO TPeX-

MepHO# YHMC/IEHHOM MO/ BHIOPAHHOTO y4acTka He(TAHOTO MECTPOIKACHHUS
Ha OCHOBaHHH HUCXOJHBIX MJacTOBLIX OaHHBIX.

Tema 9. MoaeanpoBanue muorocaoiinpix cucrem. Ilpavenenne nporpam-
mu1<KAPPA ECRINy, 6510 Rubis. Pelenxe HeTMHSHHBIX 32034,

UTOIO|

4
18

E

CamocTosiTesibHAs paboTa CTy1eHTa

Tabnuua 8

Pasnen nuc-
[MIUTHHB

Ne
n/n

Bua caMoCTOATeNbHON paboThl CTYACHTA (CPC) u nepevieHb IMAAKTHHECKHX
eHHULL

4acos

TloaroToBka K MNPAKTHYECKHM sansTHAM. Vi3yueHHe TEOPeTHUecKoro
marepuana. O3HaKOMJICHHE C teopueit [JTUC u FHAPOAMHAMHYECKOrO MOAC-
nuposasms. Kparkoe noBTOPEHHE OCHOB TMAPOJMHAMHKHM C MPHUMEHCHHEM
OCHOB MOJIe/IUPOBAHMS.

2

prnocmxocqi\

CaMoCTOSTe/IbHOE H3yUeHHe TeOPeTHIECKHX ocHOB mpeamera. M3yueHne
OCHOBHBIX MOHSTHIl ¥ HANPABJICHUA ANCIMILTHHBL. O3HaKoMJIEHHE C MOJIE/Ib-

HOM OCHOBOMN COBPEMEHHBIX NPOrPaMMHBIX MPOAYKTOB.

Hroro

M3yueHne MeETONO0JOTHH 10 nporpamme «KAPPA ECRIN», 010K
Topaze. IlocTpoenne THIOBBIX Mojeieil Mo 3aJaHHON TeMaTHKE.
V3yueHue JaHHBIX W TEOPUH, OCHOBAHHBIX Ha KpUBLIX Aprica U mnaje-
Tox Perkopuda. [T0CTpOeHHE U aHANM3 KPUBBIX, HA OCHOBE PaccMoOT-
peHHBIX MeTomuK. M3ydenue OCHOBHI TEODHH aHatW3a U X00BMHU
He(dTH H rasa.

CamocTosiTelbHOE H3yUeHHe MEeTONOJOrHH 1o nporpammve «KAPPA
ECRIN», 610k Sapfir. TTocTpoeHue THMOBBIX Mojienieii No 3a7aHHOH TeMa-
Tke. [TocTpOeHHE M aHAIH3 KPHBBIX, HA OCHOBE PacCMOTPEHHBIX METOIHK.

Vi3yueHHe OCHOB TEOPHH THAPOACHAM MUECKHX MCCIe0BAHIH.

HUroro

TIoAroTOBKA K MPAKTHYECKHM 3aHATHIM. W3yueHue TeOPETHIECKOro Ma-
Tepraa 1o MEeMEHTaM reoNorHieCcKoro MOJIETIHPOBAHHS.

CamMocCTOsITe/ILHOE H3yHeHHe TeOPeTHUeCKHX ocHOB mpeamera. Msydenue
OCHOBHBIX TIOHATHHA H HanpasieHUi AUCLMIUIMHBL. (O3HakoMJIeHHEe C MOIENb-

HOI OCHOBOM COBPEMEHHBIX MPOrpaMMHBIX MIPOAYKTOB.

Hroro|

ﬂ
:
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CamocTosTeAbHOE H3yueHHe MeTO10JOrHH 1o nporpamme «KAPPA
4 7 ECRIN», 610k Sapfir. [TocTpoeHue THUMOBBIX Momeieit Mo 3alaHHo! TeMa- 4
* | tuke. TIOCTpOEHHE U AHATH3 KPHBBIX, HA OCHOBE PACCMOTPEHHBIX METOAHK.
Usyyenne OCHOB TEOpHH FUIPOACHAMHYCCKHX MCCICN0BAH Wii.
WTOro 6
8. |CamocrosTeibHOE H3YUEHHE METOAOJIOTHH MO0 mNporpamme «KAPPA
ECRIN», 6mox Topaze. IlocTpoeHue TUMOBBIX MoJeeH Mo 3a/laHHOM 2
TemaTHKe. Vi3yueHue OCHOBbI TCOPHH aHAH3A U no6sIun HeTH U rasa.
5 0. | CamocTosTe/bHOE H3ydeHHe TeOPeTHHECKHX ocHOB mpeamera. M3yuenne
OCHOBHBIX TOHATHA H HampaBJieH!i JIUCLMIUIMHDL. QOsnakoMieHHe C 2
MOZIENTbHON OCHOBOH COBPEMCHHBIX MpOrpaMMHBIX MPOAYKTOB.
HToro 4
TloaroToBKA K MPAKTHYECKHM 3aHATHAM. M3yuenue TeOpHH 1O MPoO-

10.|rpamme «KAPPA ECRIN», 610k Rubis. OcHOBbI 3D — MOAeTUpOBaHMS.
TeopeTHUECKHE OCHOBBbI MaTreMaTH4yecKoro MOJETUPOBaHHA. OcHOBBI MOJ€e- 6
JIMPOBaHHs W MOCTPOCHHA M GPOBBIX TPEXMEPHBIX agpecHBIX Teosoro - Ma-
6 TeMaTH4eCcKUX Mopenei MECTOPOXKIEHUH YIICBOAOPOAOE. TloaroToBKa McC-
XOJHBIX JAHHBIX VI MOCTPOCHHA moneieii: BBoA, ounpoBKa mMareprana H

- uexomHbix Kapt. [ToaroToBKa k onpocy no KayKIOMY pasaeny.
| Hroro

BHeayAuTOpHas KOHTaKTHAsA paGoTa (KOHCYIbTalkH )

oo |2 | O

[ToaroToBka K 3a4€Ty

UTOI' O 36

4. IlepeuyeHb y4e0HO-METOAHIECKOTO oGecrneuyeHust 1Jisi CaMOCTOsA-
TeJbHOM padoThI
06y4aK0LIMXCsI M0 THCIHILIMHE

e CaMocTOSITEJbHOE H3yeHHe TeOPeTHIeCKoro MaTepHaJia 1o npeamery.

[lepeyeHb TEM IS CaMo CTOSITENTBHOTO M3yUYEHHs CTYICHTaMH TEOPETHYECKOI0 MarepHaa:

- nmo Teme 2.1: Bpenenme. Ilomatue MOJENHpPOBAHUSA B HedTSHOH MPOMBIIICHHOCTH.
Heo6x0quMOCTs  MOIAECMPOBAHHA. Tumpl Moneseid. [IloHATHe MOITMPOBAHMSA  ILIACTOB.
[IpenMyLIECTBAa MOJICTHPOBAHHUSL;
- o TeMe 2.2: VICKyCCTBEHHBINH HHTEIUICKT. Bo3HMKHOBEHHE, TAlbl Pa3BUTHA,
- 1o Teme 2.3: VHTerpupoBanHas 0asa [e0JIOTHYECKOH, reopH3nUeCcKOH, THAPOANHAMUYECKOH H
IIPOMBIC/IOBOH HHpOPMALIHH;
- 110 Teme 2.4: TIporpaMMHBIE CPEACTBA onudpOBKH ¥ TeOMETpHU3alnH sajexeil HeTU U MOACHETA
GamaHCOBBIX 3amacoB HedpTH W rasa. OueHka uenecooGpasHoro o0bema UCIIOJIb30BaHUA
TPEXMEPHBIX MaTeMaTHIeCKuX MozieJIell IIpH IPOEKTHPOBAHHU 06bexToB paspaboTku. [locTpoeHHe
netanpHOM IUdpoBOi TpeXMepHOH aJpeCHOM IeoJIoro - MaTeMaTHYecKoM MOJIENH MECTOPOKACHHA
YIJIeBOJIOPOIOB;
- o Teme 2.5: DKcrepTHble cHCTeMbl. BO3HHKHOBEHHE, pasBUTHE MPOEKTHPOBAHHE. [pumepbl
IKCICPTHRIX CHCTEM.;
. mo Tteme 2.60 OcHOBHBEIC CTaAHH KOMITBIOTEPHOTO  MOJCITHPOBAHHA MECTOPOIKIECHHH
yI/1eBOAOPOIOB. [IpHHIMITHAIBHBIC THITLL Mozenei. MareMarudeckoe MOJIE/INPOBAHHE,
- o teme 2.7: CYBJ, CAIIP. [lannbie, pa3paboTka ¥ MPOCKTHPOBAHHE. Mcnons30BaHUe Kak
Cpe/ICTBA PEIICHHs PUKIAHBIX 327121,
- o Teme 2.8: MoJenupoBaHHe MPOLECCOB IKCILTyaTalii ckBakuH: MoJIeTMpOBaHUE CKBAXKHH.
PacyeT TNOTEHLIMAJIOB C HCIOIb30BaHHEM nebuta CKBa)XMH B SIBHOM BHIC. Omnpenenenue
napamMerpoB IUlacTa 10 JAHHBIM FHIPOIMHAMHYECKOTO  MCCIIeI0BAHUA CKBRXXMH M IIPHMEPHI
COCTABJIEHHS AMTOPHTMOB JIJIsl pacieTa ¢ MOMOMIbIO KOMIIBIOTEPA;



. mo Tteme 2.9: OcHOBHBEIE CTaIHH KOMITHIOTEPHOTO  MOZIC/IMPOBAHHAL. MaremaTHueckie H
(pu3HHeCKHe 3aKOHBL, Ne)ale B OCHOBE IPOIECCOB mozemposanus. OCHOBHBIE YPaBHCHH,
JcTioNB3yeMble B MATEMATHUSCKOM mopenuposanuy. [10cTaHOBKA HayaJIbHBIX M TPaHH4IHBIX
yenosuit. [TopsIoK COCTABICHAA ypaBHCHHH MHOTO(a3HBIX TE4YCHUH;

_ 1o teme 6.1; YpapHeHHs, MCIOJIb3yeMBbIC IPH MATeMATHYECKOM MOZIETMPOBAHHH IPOLECCOB
pa3paboTKH. Knaccudukarus ypaBHEHHI, HCIIONb3YEMBIX TIPH MaTeMaTHIeCKOM MOJIeTMPOBAHHH.
CocTaBlieHUe YpaBHEHHH UIA MOZIe/TUPOBaHUSl TEUYSHUs B IIACTC. HawanpHble ¥ TPAHHYHBIC
ycnosusi. [Ipumepsl MOCTaHOBKH HAYATBHBIX W TPAHMYHBIX YCIOBMM Ha CKBAKMHAX ¥ TpaHuIax
IJIaCTOB;

. o teme 6.2: IIporpaMMHBIE IPOXYKTBI. TexXHOJOTHA, OCHOBEI CO3JIaHHSl U HPOCKTHPOBAHHA
[IporpaMMHBIC TPOAYKTEI B He(TSHOU OTPACITH;

- mo Teme 6.3: TlopsiioK COCTaBICHHA ypaBHEHHH U OJHO-, ABYX- H Tpex(asHbIX TEUCHHUH B
MHOTOMEPHBIX MPOCTPaHCTBAX. TTopsioK pellieHns ypaBHEHHUH. MHOTOKOMIIOHEHTHBIE CHCTEMBL.
VCTOUHMKH ¥ CTOKH. SIBHas ¥ HESBHAsS KOHEHHO — pasHOCTHas cxema. YCTOHMBOCTH YHCIICHHBIX
coxem. CBOMCTBA Pa3TMYHBIX CXEM JUCKPETH3ANH. D¢ PeKTUBHOCTH BEIYHCIUTEIBHBIX CXeM;

- 10 Teme 6.4: DKCrepTHBIE CHCTEMBI. [IpHHIMIHATLHBIC TMIIBI HCTIONB3yeMBIX cicTeM. OCHOBBI
pa3palOTKH H IPOSKTMPOBAHHA SKCTIEPTHBIX CHCTEM. TEXHOJOTMYECKHX LHKI pa3paboTKH
TIPOrPaMMHBIX TIPOTYKTOB JULA NPUKJIAJHBIX 3a1a4. Crioco6bl XpaHeHus 1 00pabOTKH JAHHBIX.;

- no Teme 6.5: DKcnepTHbIE CHCTEMBI. [IpuHIMOBEL TIOCTPOEHHS, CTPYKTYpa A TEXHOJIOTUSA
ncnons3opanus CAIIP u CYB/1 B He(TAHOH MPOMBIIIIICHHOCTH.

e JloaroroBka K MPaKTH4Y€CKHM 3aHATHAM.

Bonpoch! s cobece0BaHus
(oT4eTa MO NPaKTHYECKHM 3aHSTHAM)

Tema 1. Ananu3s u 06pa6oTka JaHHLIX € IOMOMILIO nporpammel «KAPPA ECRIN».
1. Lens paGoThI, MOPANOK NPOBEACHHA paGoThI, OCHOBHbIE PACYETHBIC METOLHKH.
2. PexxuM co3JaHus MPOEKTa.

3. BB AaHHBIX. PeXXuM cO31aHUs HCCIICA0BAHU.

4. Bemondenus pacdera. Co3nanue MOAC/IH.

5. BO3MOKHOCTH pacdeTa MPOTHO3HOH MOZICIH.

6. nTepnperarus HCCIEI0BAHU.

7. Tpaduueckue JaHHBIC BO3MOXKHOCTH HCCIIeI0BaHUS.

8. OCHOBHBIE THUIIOBBIE MOMEHTHI 00pa0OTKH HCXOMHBIX 1aHHBIX.

.........

Tema 2. O6paGoTKa H NOATOTOBKA JAHHBIX B IPOrpaMme «KAPPA ECRIN», 0610k nporpaMmbl
Topaze.

1. Llens paGoTHl, TOPSAOK MPOBEACHHUS paboTHI, OCHOBHBIE PACUECTHbIE METO/IMKH.
2. PexxuM co3naHus MPOCKTa.

3. BBox JaHHBIX. PeXXHUM CO31aHUs HCCIICNOBAHMS.

4. Bemonuenus pacyera. Cosanue THIIOBOH MOJIC/IH.

5. BO3MOKHOCTH pacyeTa MPOTHO3HOH MOTIENH.

6. ViaTeprperanus HCCICAOBAHUS.

7. I'papuueckue NaHHBIE BO3MOKHOCTH HCCIeI0OBaHus.

8. OCHOBHbIE THIIOBbIE MOMEHTHI 00paGOTKH HCXOMHBIX NAHHbIX.

9. IlepedncIUTh METO/IbI IIOICUETOB NIPOMEIIIJIEHHBIX 3a11acoB nedTH.

10. Bs160p METOMKHM pacyera B 3aBUCHMOCTH OT YCIIOBHH, CIOXKUBIIMXCS Ha 3aJICHKH.
11. Teopusi PeTxoudya. Kpusbie Aprica. Kpusas Bieiicunreiima.

12. CoBpeMeHHBIE OCHOBBI METOJOJIOTHH aHAJIN3A JOOBIYH.

l...........

¢ Tema 3. IocTpoenne MoJe/IH aHAIH3A 106BI4A HA OCHOBE MPHMEHEHHs NAJeTOYHBIX KPHBBIX



®eTKOBHYA H KPHBBIX Najenus Apnca.

1. Llesns paboTHI, MOPSIOK MPOBECHHS paBOTEL, OCHOBHBIC PacHETHBIC METOXMKH.

2. PexxuM co3gaHus MpoCKTa.

3. BBOJI IAHHBIX. PeXKXAM CO31aHHUS HCCIIEIOBAHMA.

4. Bemonuenus pacdera. Co3faHne MOJCTH.

5. BO3MO’KHOCTH pacyera POTHO3HON MOJCITH.

6. VuTepnperaiiusi HCCIEA0BAHNA.

7. TpaduuecKue JaHHBIC BO3SMOXHOCTH FCCIeI0BaHMs.

8. OcHOBHBIE THITOBBIE MOMEHTBI 00paGOoTKH HCXOAHBIX JAHHBIX.

9. TepeuncTUTH METO/IbI OACUETOB TIPOMBIIIIEHHBIX 3aacoB HeTH.

10. COBpeMEHHBIE OCHOBBI METOAOIOTHH aHanH3a 100bIun (pacdet, HOCTPOCHUE, YTOTHCHHE
MOJIEJH).

11. Bei6op MeTOAMKY pacyeTa B 3aBHCHMOCTH OT YC/IOBHIA, CIOXKHMBIIMXCA Ha 3aJICKH.
12. Teopus ®etkosn4a. Kpupbie Apnca. Kpupas breficunreiiva.

Tema 4. IlocTpoeHHe MOAETH AHAIH3A n06bIun - rpaduKk MaTepHAJILHOIO 0anaHca, pelieHHe
He/MHeHHBIX 3a4a4.

1. Llens paboThl, MOPSANOK MPOBEACHNA paBOThI, OCHOBHBIE PACUETHBIC METOHKH.

2. PexxuM co3aaHus NPOEKTaA.

3. BRoJ IAHHBIX. PeXXUM CO3/1aHus HCCIIENOBAHMS.

4. Bpmonuenus pacuera. Co3faHHe MOACTIH.

5. Bo3sMO)XHOCTH pacdera IPOTHO3HON MOJIETIH.

6. VnTepnperanus HCCICIOBAHHA.

7. Ipaduueckre JaHHBIC BOSMOXKHOCTH HCCIIEIOBAHUS.

8. OCHOBHBIE MOMEHTBHI 00pabOTKH HCXOAHBIX JAHHBIX JUIsl OCHOBHBIX THIIOB NOCTaHOBOK
TIPaKTHYECKUX 3a1ad.

9. TepeyncTHTh METObI IO/CUECTOB MPOMBIIIIEHHBIX 3a11acoB He(TH.

10. CoBpeMeHHBIE OCHOBBI METOONIOTHH aEau3a A06BIUH (pacyeT, IOCTPOCHHE, YTOUHEHHUE
MOJICJIH).

11. BiGop METOIMKH pacyeTa B 3aBUCHMOCTH OT YCIOBUH, CIIOKABIIMXCS Ha 3AIEHKH.

12. Teopust ®eTkoBHua. Kpupbie Apnca. Kpusas breficunreiimMa.

Tema 5. Ilocrpoenne rHAPOJMHAMHYECKOH MOAeNH B NporpamMme «KAPPA ECRIN», 0J0K
Sapfir.

1. Lenb paGoThI, MOPSIOK MPOBEACHHA paGoTHI, OCHOBHBIE PACUETHBIE METOUKH.
2. PesxuM co3/iaHusi NpPOCKTa.

3. BBoJ JAHHBIX. PEXHM CO3[aHHs UCCIIC/I0BAHHA.

4. Bomosuenus pacdera. Co3fanue MOJCIH.

5. BO3MOXHOCTH pacyeTa MPOrHO3HOH MOZIEIH.

6. ViaTeprnperanus HCCIEIOBAHUS.

7. Tpaduyeckne NaHHbIC BO3MOXKHOCTH HCCIIeIOBAHHUS.

8. OCHOBHbIE THIIOBbIE MOMEHTHI 06PaGOTKH HCXOHBIX NAHHBIX.

9. Ocrosuste npuHumns [JIUC. Lemu npoBeacHHs anucC

10. UnTepnperanus pe3yasTaToB IdcC.

11. Beibop BapHaHTa METONMKH pacteTa B 3aBUCHMOCTH OT YCJIOBHH COCTOSHMS CKBAXKHUHBIL.

Tema 6. KoncrpynpoBaHnue KoMILIeKcHoii reomerpun. Koncrpynposanue JABYXMEPHOH MOJeJIH.
1. lenp paboThl, MOPSOK IPOBSIACHHA paboTbl, OCHOBHbIE PACYETHBIC METOLMKH.
2. PexxuM co3naHusi MpOEKTa.

3. Beox naHHBIX. PexuM co31aHus UCCIENIOBAHU. AJITOPUTM MTPOBCACHHSA HCCTCOBAHMA.



4. BpmonHenus pacdera, Co3anue MOAEIH.

5. Bo3aMO)KHOCTH pacuera TIPOTHO3HOW MOJEIH.

6. VnTeprperanus UCCIEIOBAHHA. KoppeKTHpOoBKa pe3yJIbTaToB.

7. Tpadpudgeckue JaHHBIE BO3MOXKHOCTH MCCIICA0BaHUA.

8. OcHOBHBIE MOMEHTBI 06paboTKH 1 3arPy3KH HCXO/HBIX JaHHBIX.

9. [MepedHcaUTL METOIBI TIOACUETOB [IPOMBIIIICHHBIX 3a11acoB HedTu.

10. CoBpeMeHHbIE OCHOBBI METOIHK CO3JaHus MaTeMaTHYICCKHX Mozeneil UCCieI0BaHus (
pacuer, MOCTPOEHHE, yTOYHEHHUE).

11.0cHOBHBIE TPHHIIAIIBI IOCTPOCHHAS YHCICHHBIX mogenei .

Tema 7. M3meHenne U BBOJ MePBHYHBIX JaHHBIX B nporpamme «KAPPA ECRIN».
1. Llenb paGoThI, MOPSIOK POBEACHHA paboTEI, OCHOBHBIE PACUCTHBIE METOJIUKH.
2. Pexxum co31aHus ITPOCKTaA.

3. BBOJI IaHHBIX. PEXKHUM CO3/aHHS HCCIICNOBAHMA.

4. Bpimonuenus pacuera. Co3aHue MOACTIH.

5. Bo3MOXHOCTH PacyeTa MPOrHO3HOH MOZIEIH.

6. VuTepmperanus HCCICAOBAHHA.

7. Ipaduueckne NaHHBIC BOSMOXKHOCTH HCCIIEIOBAHMUS.

8. OCHOBHBIE TUIIOBbIE MOMEHTBI 06pabOoTKH HCXOHBIX JaHHBIX.

9. Ocuopuble npuamanst [JIUC. Lemn npoBeaeHHA rauc

10. MinTeprnpeTallus pe3yIbTaToB IAUC.

11. Beibop BapHaHTa METOMMKH pacteTa B 3aBHCHMOCTH OT YCJIOBUH COCTOSAHMS CKBXUHDI.

Tema 8. AHanu3 W NOATOTOBKA JAHHBIX C NMOMOLIbIO nporpammbl «KAPPA ECRIN», 6ok
Rubis.

1. Lenb paboThl, MOPSAOK MPOBEICHHA paGOTBl, OCHOBHbIE PACUETHBIE METOXHKH.

2. Pexxum co3naHusi MPOEKTa.

3. Beox naHHBIX. PeXUM CO3aHUA HCCIIeIOBAHMA. AIITOPUTM MPOBEACHHA HCCIeI0BaHus.
4. Bpmoysenus pacdera. Cosfanue MOJCIH.

5. Bo3MOYKHOCTH pacyeTa IPOTHO3HON MOZIEIH.

6. VuTepnperanus UCCICAOBAHHUA. KoppeKkTHpoBka pe3yIbTaros.

7. T'paduueckue NaHHBIE BOSMOXKHOCTH HCCIIeI0BaHHUS.

8. OCHOBHBIE MOMEHTHI 00pabOTKH 1 3arpy3KH HCXOMHBIX JaHHBIX.

9. Tlepe4rcIUTh METONIBI TIOACUETOB NPOMBIIIIEHHBIX 3aM1acoB HedTH.

10. CoBpeMeHHBIE OCHOBBI METOJMK CO3MaHHs MaTeMaTrH4YeCKuX Mozeneit uccnenoBaHus (
pacder, MoCTPOCHHE, yTOYHEHHE).

11.OCHOBHBIE TIPUHIIUITEI IOCTPOCHUSA YHCICHHBIX MOJEIIEH .

Tema 9. MoaeanpoBaHne MHOTOCIOHHBIX CHCTEM. [pumenenne mnporpammer<KAPPA
ECRIN», 610k Rubis.

1. Llens paGoThl, MOPSAOK MPOBEACHH pabOoThI, OCHOBHBIE PACUCTHBIC METONUKH.

2. PesxuM co3aaHusl POCKTA.

3. BBo/1 IaHHBIX. PeXKHM CO3/1aHus HCCIIENOBAHMUS. AJTOpUTM TIPOBEICHNUS UCCIC0BAHHA.

4. Bemonuenus pacuera. Co3nanne MOJCIH.

5. BO3MOKHOCTH pacuera IPOrHO3HOH MOJIEIIH.

6. VaTeprnperanus HCCICIOBAHMS. KoppeKTHpOBKa pe3yJIbTaToB.

7. Tpaduueckue TaHHbIE BOSMOXHOCTH HCCIIC/I0BAHMA.

8. OCHOBHBIE MOMEHTEI 0GpaGOTKH U 3arpy3KH HCXOIHBIX JAHHBIX.

9. [NepeyncIUTh METOABI IIO/ICICTOB POMBILIIEHHBIX 3a7acoB HedTH.

10. CoBpeMeHHbIE OCHOBBI METOIMK CO3IaHHA MaTeMaTHUeCKHX MOJenel HUCCIEN0BaHHA (



pacueT, IOCTPOEHHE, YTOYHEHHE).
e 11.0CHOBHBIE TPHHIHMIIBI IOCTPOCHHS qMCIIEHHBIX MOZIENEH .

5. OGPA3OBATEJIbHbIE TEXHOJOI'nA

B yueGHOM IIpOLECCE HCIIOJIB30BaHME MHTEPAKTHUBHAIX o0Opa3oBaTeiIbHbIX TEXHOJIOruH
[peTyCMOTPEHO B MIPAKTHHECKAX 3aHATHSX.
AHTepaKTHBHBIE 00pa3oBaTeIbLHBIE TeXHOJIOTHH, HCNOAb3yeMbie B 2y IHTOPHBIX 3AHATHAX
TaGnuua 9
=

Bua W TeMa 3aHATHA

(nexums, NPaKTHYECKOE
saHsATHe, J1abopaTopHai pabora)
2 IIpakTHYecKoe 3aHATHE 1. MozenupoBanue ¢ pasoopoM KOHKPETHbIX 4
Ananu3 1 00paboTKa AaHHBIX cuTyauuit  mposoaurcs B TMOJIHOCTBIO
¢ TMOMOLIBK  MporpamMmbl YKOMILIEKTOBAHHOM KOMIIBIOTEPHOM Kiacce,
«KAPPA ECRIN». v WCMOJIE30BaHUEM nporpaMMHOro
xommnekca KAPPA ECRIN u cTaH1apTHOTO
IpakTH4yeckoe 3aHATHE 2. pabopa  MPOrpamMMHOro obecneueHus, 4
OGpaGotka ¥  TMOArOTOBKA TPOEKLMOHHOM TEXHHKH U TEXHOJIOTHH
AaHHBIX B nporpamMme SmartBoard, B 100% HWHTEpaKTHBHOM
«KAPPA  ECRIN»,  6nok peskuMe.  TIpeIycMOTpeHa  BO3MOKHOCTE
nporpamMmmel Topaze. npoBeEHHA MacTep-KJ1accoB " IEee—
IIpakTudeckoe 3ansTHe 3. 6pH(MHIOBBIX IMCKYCCHA. 4
[TocTpoeHHe MOAENU aHanu3a
106bIYH Ha OCHOBE
NPUMEHEHHS naJeTO4YHBIX
kpuBbIX DETKOBHYA W KPHBBIX
nanesus Apnca. [Iporpamma
«KAPPA  ECRIN»,  Gmok
Topaze. OueHKa 3anacoB.
IpakTHyeckoe 3aHATHE 4. 4
[MTocTpoeHHe MOJEIH aHanu3a
Jite[9) L 1% - rpaduk
MaTepuajbHOro fanaHca,
pelieHue HEJIMHEHHBIX
zana4.CoBpeMeHHbIE
METO/I0I0THH aHanu3a
no6puy.  BeluMcnenue  H
OLEHKa TporHo3a JA00bI4H.
IMporpamma «KAPPA
ECRIN», 010K Topaze.
JIuarHoCTHKa, yTOUHEHHE
MOJIEITH.

IIpakTHUeCKoe 3aHATHE 5. 4
MMocTpoenue
PHAPOJMHAMUYECKOH MOZIeNH
B nporpamme «KAPPA
ECRIN», 610k Sapfir.
IpakTH4yecKkoe 3aHATHE 6. 4
KoHcTpyHpoBaHHue
KOMTILIEKCHOH reoMeTpHH.
KoucTpyupoBaHHe
ABYyXMEPHO#H MOJIETH.
MpuHuunel  mepecyera Mo

Hcnonb3yembie uHTepakThBHble|  KOnu4ecTso
06pazoBaTeIbHbIe TEXHOIOrHH yacos

Cemec
TP




HepaBHOMEPHOH MOZENbHO#M

cerke C  HCMONb30BAHWUEM

MporpamMMmbl «KAPPA

ECRIN», 610k Rubis.

IpakTayeckoe 3aHATHE T 4
H3meHeHHe 4 BBOJL

NepBHYHBIX JaHHBIX B

nporpamMmme «KAPPA

ECRIN».

IIpakTHyeckoe 3aHATHE 8. 4

AHaJIH3 H NOJAroTOBKa JAaHHBIX
¢ TMOMOLIBID  MpOrpaMmbl
«KAPPA ECRIN», 6ok
Rubis. [TporpaMMHbIH
TUIMOBOM pacueT.
TpakTuueckoe 3ansaTHe 9. -
MonenupoBaHHe
MHOTOCJIOHHBIX CHCTEM.
[MpumeHeHHe
nporpammbi«KAPPA
ECRIN», 0ok Rubis.
Pewienue HemMHEHHBIX 3a1a4.
Hroro: 36

6. ®OPMbI KOHTPOJISI OCBOEHM JUCHHAIIJINHbI

6.1. TlepeueHb OLEHOYHBIX CPEACTB LA TEKYIEro KOHTPOJIsl OCBOEHN IHCIHILIHHEI

TexyIiii KOHTPOIb MArMCTPAHTOB MPOU3BOIUTCA B JUCKPETHEIE BPEMEHHbIE HHTEpPBAIIBI NPe-
[10/1aBaTeNISIMH, BELYIIMMH TPAKTHYECKUE 3aHATHA, B opMe OueHKH PaGOTHI HA MPAKTHYECKAX 3aHA-
THSIX.

6.2. Cocta ¢oHIA OLIEHOYHBIX CPEACTB 1JIH npoBeJeHHs NPOMeKYTOUHOI aTTeCTAUNH

00y4aroIHXCs 10 THCUMILIHHE

[TpoMesKyTOuHBIH KOHTPOJ IO Pe3yJIbTaTaM CeMeCTpa NpOXOIHT B opMe 3a4eTa.

TlepeyeHb BONPOCOB /15l MOATOTOBKH K 3a4ery.
[ToHSTHE HCKYCCTBEHHOTO HHTEJUIEKTa. DKCMIEPTHBIC CHCTEMbL.
2. TIoHSTHE MOLETHPOBAHUS B HEQTAHOH NPOMBILLICHHOCTH. Heo6X0aMMOCTb MOEMPOBaHHUs. THIIbI Moaenen.
[MonsTHe MoaeIMpoBaHus miacTos. [IpenmyluecTsa MOJETMPOBAHHSL.
3. KommeloTepHOE MOETHPOBAHHE B pa3paGoTke He(TAHBIX H ra3’0BbIX MECTOPOXKICHHUH.
TIpuMepbl MCTIONB30BAHHS KOHKPETHBIX MPOTrPAMMHEIX TPOAYKTOB, UCTIONB3YEMbIX MPH PELUCHHH CreLHaTb-
HBIX 3a7a4 HeTAHOH OTPAC/IH.
5 Tumbl Momeneil N1acToB. BEpOATHO - CTATHCTHYECKOE ONMHCAHNE CBOMCTB IJ1aCTOB.
TTOAroTOBKA MCXONHBIX JAHHBIX O CBOHMCTBAaX mouz0B, nacte, AeGUTAX, AABCHHAX yC/IOBHAX 3KCILTyaTa-

LIHH CKB&XKHH.

7. OcHoBa NPOEKTHPOBAHHSA U CO3AAHUA CrIeLMATN3HPOBAHHBIX MPOrpaMMHBIX MPOYKTOB.
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MopenupoBaHue CKBaKHH C MOMOLIBIO COBPEMEHHOTO IPOrpaMMHOTO obecneueHus.

KoMMBIoTepPHOE MOJIEIMPOBAHHC, NpHMEHUMOE B pazpaGoTke W IKCILTyaTalHH.

Teopus [JIAC: METONHKA, BAPHAHTBI, aHa/Iu3 JaHHBIX.

MozennpoBaHue npoLecca reornporiosa, KaK OCHOBBI JUTS MOJENUPOBaHHA MECTOPOXKIEHHIi yIIEBOAOPOIOB.
TIpHMeHEeHHE CrieuManbHbIe MPOrpaMm 1A peleHus MPUKIaJHBIX 3a1a4.

Dransl pa3BUTUA H K1accH(UKALHA KOMIbIOTEPHBIX CHCTEM reonporHo3a.

IMocTpoenue neTanbHOM H(DPOBOH TpeXMepHOH a[pecHOM reoJoro - MaTeMaTH4eCKOH MOJIENH MECTOPOHIC-
HUS YIIIEBOAOPOAOB.

Mojie/IHpOBaHHe Kak OCHOBa JUls pelCHHA crieLManu3upoBaHHbIX 3a1a4 HedTAHOH OTPACH.

SMIUPUYECKHE, BEPOATHO - CTATHCTHYECKHE H J1€TePMHHMPOBAHHBIC MOICIIH. Peanuzaums B NPOrpaMMHBIX
MPOMYKTAX.

[TporpaMMHble CPEICTBA OUHM(POBKHA KApOTAKHBIX AHArPAMM, reoMeTpU3ALMM 3aNexeil HepTH W moacHeTa
GaaHCOBbIX 3amacoB He(TH H rasa.

HauasibHble ¥ TPaHH4HBIC YCITOBHA. TIpumepsI MOCTAHOBKH Ha4anbHBIX H rpaHUYHBIX YCIOBHH HA CKBOKHHAX
M rpaHuLax riacToB.

Ananus moneneiit PVT(nasnenne — 0GbeM — Temneparypa)

MozeaMpoBaHHe MPOLIECCOB IKCTLTyaTalliH CKBaXXHH.

AHaJIH3 ¥ MporHo3 106buM. MeTOAMKH, MOCTpOeHHE rPapHKOB.

CpaBHeHHE METOIHK [JIUC u anani3a NpUTOKa.

OCHOBHBIE TIOHSTHS MOJIETHPOBAHHA. DTarbl pasBHTHi MOJ€/IMPOBaHUS MECTOPOXKICHUH YIIIEBOAOPOAOE.
YucrieHHBbIE METOIbI peLeH s 3aaad pa3paboTKH 3aJiekel YrIeBOIOPOLOB, OnuchiBaeMble TUHEHHBIMH U He-
JAAHEHHBIMH 0OBIKHOBEHHBIMH nudpepeHIHATbHBIMH yPaBHEHUAMHU.

[Topanok CcOCTaBJIEHUSA ypaBHeHHH IS OIHO-, JBYX- H Tpex(asHpIX Te4eHWH B MHOTOMEpHBIX MpoCTpaH-
ctBax. [TopaoK pelieHus ypaBHEHHH.

YpaBHEHHUS, UCTIONb3YEMbIC NPH MaTeMaTH4eCcKoM MOJeTMPOBAHUHM MPOLECCOB paspaboTku: YpaBHEHHs CO-
XpaHeHHs Macchl, HMITY/bCaA, SHEPrHH. Knaccuukauus ypaBHEHHH, UCMONB3YEMbIX TIPH MaTeMaTHYECKOM
MOJIEJIHPOBaHHH.

OCHOBHBIE CTAJMH KOMITHIOTEPHOTO MOICIHPOBAHHA. Maremaruueckie ¥ (GU3NYECKUE 3aKOHBI, JIEKALIKE B
OCHOBE MPOLIECCOB MOZIETUPOBAHH.

OCHOBBI CO3AaHMs HCKYCCTBEHHOIO UHTEIICKTa. TEOPHA BO3HHKHOBEHHS, POEKTHPOBaHKE, PeLaeMble 3a/1a-
qH.

Tousble 1 MPUOIHKEHHbIE METO/IbI PELICHHUA ypaBHeHui .KinaccuduKaLKa YHCICHHBIX METOOB.
[MpubarKeHHbIE METOAbI PELICHHA ypaBHEHHH pa3IHYHOro THIIA.

MeToz, SBHbIA MO JABNEHHUIO - HESBHBIH N0 HACBILCHHOCTH. MeToz, HEsiBHBIH TIO JABJICHUIO - HEBHBIH 10
HACBILEHHOCTH.

CVYB]I. CATIP. OcHOBBI NPOSKTHPOBAHKS 1 CO3IAHHA TAKUX CUCTEM.

CocTaB/eHHe KOHEUHO - PA3HOCTHBIX YPaBHEHHH. Pemenye ypaBHEHUH (QUIBTPALMK TPH MOAETHPOBAHHH
npouecca pa3paboTku. SBHas 1 HeABHAA KOHEYHO - pa3sHOCTHAas CxeMa.

UpcrneHHble METOIbl PelleH s 3a/1a4, ONUChIBACMbI muddepeHLHaTbHBIMA Y PaBHEHHAMH. ANropuUTMBI peLie-
HUA 3a]a4.

YucreHHbIe MOJEH.

KoHcTpyHpOBaHHE KOMILTEKCHOI reomeTpuH (ceTka BopoHoro).

AJITOPUTM peLIeHUs HETHHEHHBIX 3a1ad.
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42.

YCTOHYMBOCTE YHUCICHHBIX cxeM. CBOWCTBA PA3IUYHBIX CXCM JHUCKPCTHU3AIMH - ANMPOKCUMAIIUS, CXOIH-
MOCTb, TOYHOCTb BEIYUCICHHN U TPAHHULEI MOrpeIHOCTeH. D(PEKTHBHOCTD BEIYHCIUTEIBHBIX CXEM.

OueHka nenecooOpasHoro 00seMa UCTIOIB30BAHUS TPEXMEPHBIX MATCMATHUYCCKUX MOJCICH MPH MPOCKTUPO-
BaHUHU OOBEKTOB Pa3pabOTKH.

Maremaruueckoe MoneupoBanue. OCHOBHBIC YPABHCHHUS, WCIOIb3YEMbIC B MATEMATHUICCKOM MOJACIMPOBA-
HUMH.

IMorenman cxopoctu. CraroHapHOe U HecTaroHapHoe TeucHue. COCTaBACHUE YPABHCHUH IS MOICTHUPO-
BaHU TCUCHUS B ILNIACTC.

OCHOBHLIC YpaBHCHUA, UCTIOJIBb3YCMBIC B MarcMaTu1ICCKOM MOAC/INPOBAHUN. MHOI‘OKOMHOHCHTHLIC CUCTCMEI.
HcTounuku 1 CTOKH.

[IpsiMbie 1 UTCPAIIHOHHBIC METOIbI PCIICHUSI CUCTEM JIMHCHHBIX ypaBHCHUN. BBeneHue B paspaboTky amro-

PUTMOB PCIICHUS THITOBBIX 3334 Pa3padOTKU U SKCILIyaTaAluH MESCTOPOKIACHHUHA YITICBOAOPOAOB.

@OHA OLCHOYHBIX CPEACTB, B TOM 4YHWCJE NEPEUYCeHb 3a0aHUN [J NPOBENEHUS TEKyLUeH U

MIPOMEXKYTOYHONW aTTECTALMM, a TaKKe METOAWYECKHE VYKa3aHus [UIsl NPOBEINEHUs TeKylen u
IPOMEXKYTOUHOM arrectanun, mpusonutcs B [Ipunoxennu 2 k pabodeii mporpamme.

7. YueOHO-MeTOAuUYEeCKOE U HHPOPMAITHOHHOE 00eCTIeYeHH e

AUCHUIIJINHBI

7.1. IlepeyeHb OCHOBHOI1 M 1I0NIOJIHUTEJIBbHOI Yy4eOHOH JIMTepaTyphl

YueOHo-MeTOANYECKOE 00ecTIeyeH e Tabmuma 9
Ne VYueOHuk, yueOHOe nocobue (mpuBoanTcs Oubmuorpaduueckoe Pecypc
/i OMMCAHKE YICOHNKA, YICOHOTO MOCOOHS) HTE CamI TY
OcHoBHas JquTEparypa
bymerrma 1B, Teomormucckue  OCHOBHI — KOMITBEOTCPHOTO
moxaeaupoBanus  HeraHpix  mectopoxacHuil.(Texct)\  JI.B.

1 Byasirun, P.P. I'annes- Kazans : U3x-Bo Kazan. Yu-ta, 2011- 355¢.: Pecypc
nun. 1abn. - bubmworp.: ¢.347-355-ISBN 978-5-98180-935-4 ( B HTB CamITY
mep.) : 2500.00., 2200.00 p. ( Onekrponneiii karanor HTB
Caml'TV/
l'onosanosa H0.B. KommbroTepHble METOIBI MOACIMPOBAHHUI ME-

CTOPOXKIACHHUN YIJICBOAOPOAOB. | MAPOIMHAMHUYECKHEC OCHOBBI MO-
aenupoBanus. ( DICKPOHHBIA pecypc). yueOHoe mocobue Y. 1\

) 10 B. I'onosanosa ; Camap., roc. Tex.yH-1. PaspaboTka u skcmiya- Pecypc
Tarus He(PTAHBIX U TA30BBIX MECTOPOXKIACHUHN.- DJICKTPOH. JAHHbIC- HTB CamI TY
Camapa : (0.1.), 2012 -207 c..- 3ara. C turyn. JkpaHa. —IICKTPOH.

Bepcus med. [lyOmukanun — b.u. ( Qnexrponnas Oubmuoreka Tpy-
JOB COTPVAHUKOB
JononHuTebHAS THTEpATypa
Asuz, X. MaTeMaru4eckoe MOJCIUPOBAHUE IUIACTOBBIX CHCTEM (
Texer) : mep. ¢ aara\ X Asusz, 3. Cerrapu; [lox. Pen. M.M. Maxk-
1 | cumosa, -2 —¢ u3x., crep.- M.: H-T xOMITBIOTED. U 2004, - Fepype

, 1., cTep.- M. OMITBIOTED. HCCIIC,., s HTE CanITY
407 c.-(Cospem.uedreras. Texunonorun), ISBN 5-93972-355-1 ( B
nep.) : 269.00 p.( Qaexrponnsii karazor HTB CamI'TY0
Bpasuuesa T.b., bpasuues KA., TTanuit A.O., b 87 KommnerorepHoe JICKTPOHHAS

5 | MoAe1MpoBaHKe MpoLeccoB paspaboTku HEPTIHBIX MECTOPOIKAC- HedTerazoBas
Hubi. YueOHoe mocodue. —H. Hosropoa, uz-so « Bekrop TuC», | bubmuorexa PI'Y
2007-352 ¢. ISBN 978-5-93126-141-6 (Qackrponnas Hedrerazo- He(dTu u raza




Bas bubnmoreka PI'Y Hedtu u raza um.['yOkuna) nm.I yOknHa
MatemMaTHIecKoe MOASTHPOBAHNUE THAPOAMHAMUICCKAX POLICCCOB
pas3paboOTKH MECTOPOKIACHUN YIIICBOAOPOAOB ( DNCKTPOHHBIA pe-
cypc)\ Kanesckas P.J1.- Omexrp. TectoBbie ganHbie- MockBa-
WMkeBck: perysipHas ¥ XaO0THYCCKAs AUHAMUKA, VKEBCKUH HHCTH-
TYyT KOMIBHOTEPHBIX UCCIEA0OBAHUM, 2003- 128¢.9
IBC»IPR books»( PexoMeHIyEMBIC K MOAKTIOUCHHIO)

[Momzemuas ruapomvexanuka ( Inexrponusid pecype)\ K.C. bachu-
¢B ( " Ap.)- DNEKTPOH. TEKCTOBBIC JaHHbIe- MockBa, MkeBe: pery-
4 | napHas u XaoTHuUeCKas AuHaMuKa, VbkeBckuii wHCTHUTYT Kommb- | DBC»IPR books»
otepubix uccacaosanuii, 2006,- 488 ¢, (QBC»IPR books») ( Peko-
MCHAYEMBIC K MOIKIIOUCHHIO)

9BC»IPR books»

Cyxapes M.I'. OCHOBBI MaTEMaTHYECKOTO W KOMIIBIOTCPHOTO MO- JNEeKTPOHHAA
JeaupoBaHus B 3amadax Hedrerazooro kommiekca (Tekcr) Hedrerasosas
5 | yae6.\M.I". Cyxapes, C.C. Apcennes- O0pasuos, T.M. Kykosa- m.: | Oubamnoreka PI'Y
MAKC TIlIpecc6 2010 ( DnextponHas Hedrerazosas OHOMHOTCKA HedTH U raza
PI'Y wvedru u raza um.['yOkunHa) vm.] 'yOkuHa

epuonuyeckue n3aaHus

1. BectHuk CamI'TY. Cepus «TexHuueckue HayKu».

7.2. IlepeueHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIIHOHHOH ceTu "UHTEepHET».

1. http://www.scopus.com — ITouckosas cuctema SciVerse (m3garensctso «KELSEVIERY). — locTym ¢
J000r0 KOMITBIOTEPA, MOAKIIFOUYEHHOro K ceTn MHTepHeT.

2. http://www.sciencedirect.com — IlomHotekcroBass 0a3a maHHbIXx wu3narenbcTBa «ELSEVIER»
FREEDOM COLLECTION na mnatdopme Science Direct. — JlocTym ¢ 000T0 KOMIIBIOTEPA, MOJ-
KIIFOUCHHOT'O K CETU HHTepHeT.

3. http://elibrary.ru — Hayunas snextponHas oubmmorexka eLIBRARY RU. — Jloctyn ¢ 1r060r0 KOM-
NbHOTEPA, MOAKIHOYECHHOI'O K CETU HHTepHeT.

4. http://www tehlit.ru — DnexktponHnas 6ubnuoreka Tex.Jlut.py. — JocTtyn ¢ MHOOOro KOMITBIOTEPA,
TIOOKJIIFOYEHHOI'O K CE€TU HHTepHeT.

http://www.iprbookshop.ru/ - Inekrponnas dubnuoreunas cucrema IPRbooks;

http://irbis.samgtu.local/ - Onexkrponnas dubmmorexa Tpynos corpynankoB Caml TY.
http://elib.gubkin.ru/ - Dnexkrponnas Hereraszosast Oudbnuorexka PI'Y nedtu u raza um. I'yOku-Ha,

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

1. IlpakTUueckue 3aHATHSA:
e MeTOIMUYEeCKHe YKa3aHUs IS IPOBEAEHUs IPAKTUUECKUX 3aHATUI;
® ayAUTOPHs], OCHAIEHHAS PE3CHTALMOHHON TEXHUKOH (ITPOEKTOp, 3KPaH, KOMITbIO-
Tep/HOYTOYK).
2. IIpouee:
e paboyee MECTO MpenojaBaTelisi, OCHALIEHHOE KOMITBIOTEPOM C OCTYIIOM B MIHTEepHET;
e pabouue MecTa CTYACHTOB, OCHAIIEHHBIE KOMITBIOTEPAMU C JOCTyNIoM B MHTepHET, npe -
Ha3HAYEHHbIE i pabOThI B 3JICKTPOHHOUN 00pa30BaTEIbHOM Cpere;
e pecypchl HHPOPMALMOHHO-BBIUNCIUTEIbHBIX HeHTpoB Caml TV,
® pecypchl HaydHO-TeXHU4eckoi Oudmnoreku Caml TV,



9. TH®OPMAIIMOHHBIE TEXHOJIOI'NHN

[IpakTHyueckue 3aHATHS MPOBOOSATCS B CHELHMATU3UPOBAHHOM KOMIBIOTEPHOM  KJiacce,
OCHAIIIEHHOM COBPEMEHHOW KOMITBIOTEPHOM TEXHUKOW C JIMIIEH3HOHHBIM MPOrPaMMHBIM 00eCTIeue HHEM
KAPPA ECRIN u cOnmyTCTBYIOIIUM, TaK»Ke JTUIEH3HOHHBIM, makeToM Microsoft Office Ha 25 pabouunx
MmecT. Knacc yKOMIUIEKTOBaH MPOEKIIMOHHOW TEXHHMKOW, BKJIIOYAS MPOEKTOP, MHTEPAKTHUBHYIO TOCKY
SmartBoard wu mopraruBHyr aokymeHT-kamepy WolfVision. Paboune wmecra mnpenonasarens u
CTyneHTOB oOecredyeHbl AOCTynoM B HHTepHeT. CoOMoneHbl BCe HOPMbI M TEXHHYECKHE MapaMeTphl
UHTEpaKTHBHOrO 00y4enusi. ECTb Bce BO3MOKHOCTHU I HHTEPAKTUBHOIO JUCTAHLIMOHHOTO OOy4YeHHS.
OpraHn3oBaHa BHeAayIUTOPHAsh KOHTAaKTHas padora (KOHCYJbTALMK), B TOM YHCIE€ U MOCPEICTBOM
OOIIeHHs Yepe3 NEKTPOHHYIO TOUTY.



JlonoHeHHsI U H3MEHEeHHUsI B padoyeii nporpamme
AMCUMIUINHBI HA 20 /20 ywu.r.

Brecennbie m3menenust Ha 20 /20 yueOHBIH rof

YTBEPXJAIO
IIpopexTop no yuedHoii padoTe

(moAmych, paciH(pPOBKa TTOITHACH )

« 7 20...r

B pabouyro nporpammy BHOCATCS CIENYIOIINE H3MEHEHUS:

D) ,
)

WM JIeNIaeTCs OTMETKA O HEeLenecooOpa3HOCTH BHECEHUS! KaKUX-THOO M3MEHEHUI Ha JaHHBIN
yueOHBIH roj

Pabouast mporpaMma nepecMOTpeHa Ha 3aceaHuu Kadeapbl

(Oama, nomep NPOMOKOAA 3aCe0anUs Kagdeopbl, NOONUCH 346. Kaheopoti).

OJ1IOBPEHA Ha 3acenanuu MeToau4eckoi komuccnn pakynmprera " " 20 "

DxcrnepTel MeToandeckoit komuccuu no YI'HIIT

WHPp HaAUMEHO6aHUE JUUHAA NOONUCD Pacuu@posKa noonucu oama
COI''TACOBAHO:
3aBenyroUIuil BeITyCKaroIIel kageapoit
HauMeHosaHue Kageopol JUUHAA NOORUCH Pacuuposka noonucu oama
Hexan
HauMeHOBaHue Qaxylomema, 20e npouseo0Uumcs obyienue, JUIHAA NOONUCH paciuugposka noonucu oama
Havansauk YBO

JUUHAA NOONUCH PaAcCUUPPOEKa NOONUCH oama



Ipunooicenue 1.

AHHOTALUS padoyeii IPOrpaMmsl

HJucuurmmmaa b1 B.JIB.3.2 «lIpuknanHele mporpaMMHble  NPOAYKTBDY  OTHOCHUTCS K
IVCLUIUIMHAM TI0 BBIOOPY BapHaTUBHOW 4acTu Oynoka 1 y4eOHOro mjiaHa MOATOTOBKH MAarucCTpOB IO
HanpasneHnio 21.04.01 «Hedrerazosoe nenoy», mpodmnb «Pa3paborka HEPTIHBIX MECTOPOKIECHUID.
JucnuruinHa peanusyercss Ha HedrerexHonorudeckoM (dakyapretre DPIBOY BIIO «CamI TVY»
kadenpoit «PazpadoTka u SKCIUTyaTanys He(PTIHBIX U Ta30BBIX MECTOPOKICHHI.

ITK-8. CtocoOHOCTE HCITONMB30BaTh ABTOMATU3HPOBAHHBIE CUCTEMBI TPOCKTHPOBAHMSI.

ConepxaHue  JUCLUIIIMHBI ~ OXBAaTbIBA€T KPYr  BOINPOCOB, CBSI3aHHBIX CO 3HAHHUEM
(PYHKLMOHATBHBIX BO3SMOKHOCTEH PA3JIMUHBIX CUCTEM MTPOSKTHPOBAHUS

[IpenonaBanne AUCUMIUIMHBI MpenycCMarpuBaeT cieayromme (OpMbl OpraHM3auuu y4eOHOro
nporiecca; MPaKTUIECKHE 3aHATHUS, CAMOCTOSATENbHAS paboTa CTyIeHTa, KOHCYJIBTALIH.

IIporpaMMoii AMCUUIUIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BBl KOHTPOJIS: TEKYIUHH KOHTPOJIb
ycreBaeMocTd B (OpMe OLIGHKHM BBITIOJHEHUsS] MPAKTHYECKUX padoT, MPOMEKYTOUHBIH KOHTPOJIb B
dopme 3auera

O0masi TPyZOeMKOCTb OCBOEHHS TUCIHUIUIMHBI COCTAaBJIsIeT 2 3a4eTHble EAWHWIBL, 72 dHaca.
IIporpaMMoOil OUCLMIUIMHBI MNPEAyCMOTPEHbl 30 YacOB MPAKTUYECKUX 3aHATUH U 36 d4acos
CaMOCTOSITENIbHOW PaboThl CTyA€HTa, B TOM 4YHCIE€ 2 dYaca BHEaygUTOpHAas KOHTakTHas paborta
(KOHCYIBTALIIH).



Ipunooicenue 2

METOJANYECKHUE YKA3AHUS K CAMOCTOSITEJILHOI PABOTE OBYUAIOIINXCS
MO JUCHUILINHE
«ITPUKJIAHBIE TPOT PAMMHBIE ITPOAYKTEI»

1. Buabl caMocTOosSITe/ILHOI PpA0OTHI 10 AUCHUILTHHE

L[eJ'IbI'O CaMOCTOSTEIIHHON pa6OTbI no AUCHUIIIMHE SABJIICTCA BBIINOJIHCHUE MAaruCTpaHTaMU
OONBLIOH WHAMBUAYAIBHON pabOThI, CBSI3aHHON C OCMBICIIEHHEM TEOPETHUECKOrO Marepraia o TeMam
J'IeKI_II/Iﬁ U TPaKTUYICCKHUX ?aaHf[TI/II\/'Ij C YMEHUEM HUCIOJB30BATh TCOPECTUYCCKUC 3HAHUA TMPU PCHICHUN
3a1a4 Ha MPAKTUYECKUX 3aHSITHSIX, ITPH BBITIOJIHEHHH KypCOBOM padoThI U T.1I.

B obpasosarensaom npouecce Caml TY npuMeHSIFOTCS IBa BUIA CAMOCTOSITEIbHON pabOThI:

- ayIUTOpHAs — O]l PyKOBOJCTBOM ITperoAaBaTeisl U Mo ero 3aaHulo;

- BHEAyAUTOPHAS — 10 33/1aHUI0 TIPENOAABATENs], HO 0€3 €ro HEMOCPEACTBEHHOTO YYaCTHsl.

B pamkax DUCHUIUIMHBI IPEAYCMOTPEHO BBIOJIHEHUE CAMOCTOSTEIbHONH padoThl 6€3 ydacTus
NnpenogaBaTesie:

- TIOITOTOBKA K 3a4eTy;

- IOATOTOBKA K NMPAKTUYCCKUM 3aHATUAM, B TOM YUCJIC UBYUCHUEC TCOPECTUICCKOIO Mar€puala,

KOHTpOJb BBIMONHEHNUSI CAMOCTOSITENIbHON padOThl OCYINECTBIIETCS MyTEM YCTHBIX OMPOCOB Ha
MpaKTHYECKNX 3aHATUAX. Kpome Toro, y4eOHbIM myaHOM M pabodeil mporpammoi mpemycMOoTpeHa

BHEAYUTOPHAS] KOHTAKTHAsI CAMOCTOSITeNIbHASI padoTa B (hOpMe KOHCYIBTALIUA.

2. IToaroroBKa K NPaAKTHYE€CKHM 3aHATHIM

2.1. Obwue ceedenus

[TonroroBka K MPakTHYECKUM 3aHITHSAM MPENINoJaraeT mpopaboTKy TEOPETHUECKOro Marepraia
o JIEKIWsIM, Yy4eOHUKaMH, MEPBOMCTOYHHKAMHM, JOTMOJHUTENBHOW JHMTEpaType, NEePUOAHUYECKUM
U3aHusAM, pecypcam cetu MuTtepner u npou.

[Ipn m3ydyeHWU HOBOrO MarepHuaja Ha JIEKLHSX, OCBEINAOTCS HauOoJiee BaXKHBbIE U CIIOXKHBIE
BOMPOCHI y4eOHOW IUCHMILUIMHBI, BBOIUTCS HOBBbIM (akrmueckuil marepuan. IlosTomMy K Kaxkaomy
MPAKTUYECKOMY 3aHITHIO CTYIEHTBI FTOTOBSITCS O CIEAYIOLIEH CXeMe:

- pa3oOparbcsi ¢ OCHOBHBIMH TIOJIOKEHHSIMA COOTBETCTBYIOINEH TEMbI, pPa300paHHBIMH Ha
JEKLUSX;

- HATH ¥ W3y4YUTh AONOJHUTENBbHBI MaTepuasl MO COOTBETCTBYIOLIEH TeMe MO ydeOHHKaM,
MEePBOMCTOYHUKAM, [OINOJHUTEIBHON JIMTEpaType, MNEePUONUYECKMM H3IaHMsIM, pecypcaMm CeTu
Hurtepuer u mpou.

Pabora ¢ momonHUTENBbHONW Yy4eOHOW M HAy4HOH JHMTEPaTypol BKIIOYAaeT B ceds COCTaBJICHHE
IUTaHA TEKCTa, rpaduueckoe N300paKeHUe CTPYKTYPbI TEKCTa, KOHCIIEKTUPOBAHNE TEKCTA; BBIMHCKU M3
TeKcTa;, padoTy CO CIOBapsMHU U CIPABOYHUKAMH, O3HAKOMJICHHE C HOPMATHUBHBIMH JOKYMEHTAMH;

KOHCIIEKTUPOBAHUE HAYYHBIX CTaTey 3aAaHHON TEMATHUKH.

2.2. [lepeyenv mem 0J151 NOO2OMOBKU K NPAKMUYECKUM 3AHAMUAM




Tema 1. Ananus u 00padoTka gaHHbIxX ¢ nomowsio nporpammel « KAPPA ECRIN».
. Henb paboThI, TOPSAOK MPOBEASHHS paOOThI, OCHOBHBIE PACUETHBIE METOIUKU.
. PexxuM co3zmaHus MpoeKTa.

. BBon nannbix. Pesxum co3zgaHust UCCIEA0BAHUS.

. Boimonnenus pacuera. Co3zgaHue MOIENH.

. Bo3amoxHOCTH pacyeTa NpOrHo3HON MOAENH.

. UaTepnperanus uccienoBaHusl.

. I'padpuueckrie naHHBIE BO3SMOXKHOCTH UCCIICIOBAHUIS.

. OCHOBHBIE THITOBbIE MOMEHTBI 00PaOOTKU HCXOMHBIX JAHHBIX.
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Tema 2. O6paborka u nogroroska ganubix B nporpamme « KAPPA ECRIN», 6siok nporpammsi
Topaze.

1. Llenb paGoThl, MOPSAOK MpOBeneHUs! paboThl, OCHOBHBIC PACUETHBIE METOIMKH.
2. PexxuM co3naHusi MpoeKTa.

3. Beon naHHbIX. PexuM co3nanus NCCleI0BaHUs.

4. BeinonneHnus pacuera. Co3gaHue TUIOBONH MOZEINH.

5. Bo3aMoxkHOCTH pacyeTa NPpOrHO3HONW MOAENH.

6. MuTtepnperanus UCCaeIOBaHMUS.

7. I'padpraeckne naHHBIE BO3SMOKHOCTH UCCIIEOBAHUS.

8. OCHOBHBIE TUIIOBBIE MOMEHTBI 00Pa0OTKH UCXOMHBIX JAHHBIX.

9. IlepeuncinuTh METOABI TTOICUETOB MPOMBIIIJIEHHBIX 3a11aCOB HEPTH.

10. Beibop MeTonukm pacuera B 3aBUCHMOCTH OT YCJIOBHH, CIIOXKHUBIIUXCS HA 3aJIEKH.
11. Teopus ®@etxosuua. Kpussie Apnca. Kpusas baeiicunreiima.

12. CoBpeMeHHBIE OCHOBBI METOOJIOTHH aHAIN3a JOOBIUH.

Tema 3. TlocTpoeHne MoaeIH aHATH3A A00BIYHM HA OCHOBE MPHMEHEHHS MAJETOYHBIX KPHUBBIX
PeToBHYA U KPUBBIX NMajeHust Aprca.

. Ilenb paboThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.

. PexxuM co3zmaHus mpoeKTa.

. BBon nannbix. Pesxum co3gaHust UCCIEA0BAHUS.

. Bemmonaenus pacuera. CoznaHue MOnesnu.

. Bo3amoxxHOCTH pacyera NpOrHo3HON MOAENH.

. UnTepnperanus uccienoBaHusl.

. I'padmieckne naHHbIe BO3SMOXKHOCTH UCCIIEIOBAHMSI.

. OCHOBHBIE THIIOBBIE MOMEHTBI 00PaOOTKH NCXOIHBIX TaHHBIX.

9. IlepeunciuTh METOABI MTOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HE(PTH.

10. CoBpeMeHHBIE OCHOBBI METOOJIOTHH aHAIN3a AOOBIYH (pacyeT, MOCTPOCHUE, YTOYHEHNE
MOZIEIH).

11. Beibop MeTomuKy pacueTra B 3aBUCUMOCTH OT YCJIOBHUH, CIOKUBILIMXCS HA 3aJIEXKH.
12. Teopus PerxkoBuya. Kpussie Apnca. Kpusast brelicunreiima.
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Tema 4. TlocTpoeHue Moaes M aHATH3A A00bIYH - TpadHK MATEPHAJLHOrO (ajaHCca, pelIeHHe
HeJHHEeHHbIX 3aJa4.

1. Llenb paGoThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIAMKHL.
2. PexxuM co3aHusl MPOEeKTa.

3. BBoa naHHbIX. PexxuM co3naHUs UCCIIEAOBAHMS.

4. Bemmonuenus pacuera. Co3nanue MOAENH.

5. BO3MOXHOCTH pacueTa MPOrHO3HON MOJENH.

6. MHTtepnperanus UCCIEIOBaHUS.



7. I'padpraeckne naHHbBIE BO3SMOKHOCTH UCCIIEIOBAHUS.

8. OCHOBHBIE MOMEHTHI OOPaOOTKH MCXONHBIX NAHHBIX JUISI OCHOBHBIX THIIOB ITOCTaHOBOK
MPAKTUYECKUX 3a1a4.

9. IlepeuncinuTh METOABI ITOICUETOB MPOMBIIIJIEHHBIX 3a11aCOB HE(PTH.

10. CoBpeMeHHBIE OCHOBBI METOOJIOTHH aHAN3a AOOBIYH (pacyeT, MOCTPOCHUE, YTOUYHEHNE
MOZIEJH).

11. Beibop MeTOmuKH pacueTa B 3aBUCUMOCTH OT YCJIOBHUH, CIOKUBIIMXCS HA 3aJICXKH.

12. Teopus PerkoBuya. Kpussie Apnca. Kpusast bnelicunreiima.

Tema 5. INocrpoenne ruapoguHamuveckoii mogenu B nporpamme «KAPPA ECRIN», 6ok
Sapfir.

. Henb paboThI, MOPSIIOK MPOBEASHUS pa0OThI, OCHOBHBIE PACUETHBIE METOIUKU.

. PexxuM co3zmaHus MpoeKTa.

. BBon nannbIx. PesxuM co3naHus HCCAEnOBaHU.

. Boimonnenus pacuera. Co3zgaHue MOIENH.

. Bo3amoxHOCTH pacyeTa NpOrHo3HON MOAENH.

. UaTepnperanus uccienoBaHusl.

. I'padpuueckrie naHHBIE BO3SMOXKHOCTH UCCIICIOBAHUIS.

. OCHOBHBIE THUIIOBBIE MOMEHTBI 0OPaOOTKM UCXOMHBIX JJAHHBIX.

. Ocuosnbie npuHIune! [JIWUC. Henu nposenenus [JIMC

10. Untepnperauus pesyasratos I JIUC.

11. BeiOop BapuaHTa METOMUKH pacyueTa B 3aBUCHMOCTH OT YCJIOBHI COCTOSTHUSI CKBAKUHBI.
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Tema 6. Kouctpyuposanue kommiekcHoii reomerpun. KoHcTpyupoBanue qByxMepHOii MoaeH.
1. Llenb paGoThl, MOPSAOK MPOBENeHUs paboThl, OCHOBHBIC PACUETHBIE METOINKH.

2. PexxuM co3aHusl MPOEeKTa.

3. Beon ganHbIxX. PexxuM co3nanust HCCIENOBaHUSA. AJITOPUTM MPOBEAEHUS UCCIICIOBAHUS.

4. Bemmonuenus pacuera. Co3nanue MOAENH.

5. BosaMoxHOCTH pacyeTa NPpOrHO3HONW MOAENH.

6. Uurepnperauus uccnenosanus. KoppekTupoBka pe3ynbTaToB.

7. I'padraeckne naHHBIE BO3MOKHOCTH UCCIIEIOBAHUS.

8. OcHOBHBIE MOMEHTHI 00OPa0OTKH U 3arPy3KH UCXOMHBIX TaHHBIX.

9. IlepeuncinuTh METOABI MOICUETOB MPOMBIIIJIEHHBIX 3a11acOB HE(PTH.

10. CoBpeMeHHBIE OCHOBBI METOIUK CO3/aHUsI MaTeMarndecKuX Mozenedl nccienoBaHus (
pacyeT, MOCTPOCHHE, YTOUHEHUE).

11.OcHOBHBIE NPUHLMIIBI TOCTPOEHUS] YUCIEHHBIX MOJeNeH .

Tema 7. U3menenue u BBox nepBuuHbIx AaHHbIX B nporpamme « KAPPA ECRIN».

. Henb paboThI, MOPSIIOK MPOBEACHUS paOOThI, OCHOBHBIE PACUETHBIC METOIMKH.
. PexxuM co3maHus MpoeKTa.

. BBon nannbix. Pesxum co3gaHust UCCIEA0BAHUS.

. Beimonnenus pacuera. Co3zgaHue MOJENH.

. Bo3amMoxHOCTH pacyera NpOrHo3HON MOAENH.

. UnTepnperanus uccienoBaHusl.

. I'padudeckne naHHbIe BO3SMOXKHOCTH UCCIIEIOBAHMS.

. OCHOBHBIE THUIIOBBIE MOMEHTBI 00PaOOTKN UCXOAHBIX JAHHBIX.

. Ocuosnbie npuaIune! [JIMC. Henu nposenenus [JIUC

10. Untepnperauus pesyasratos I JIUC.

11. BeiOop BapuaHTa METOMUKH pacueTa B 3aBUCHMOCTH OT YCJIOBHIA COCTOSTHUSI CKBAXKUHBI.
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e Tema 8. Ananus u moaroroBka JaHHBIX ¢ moMombid nporpammbl «KAPPA ECRIN», Gaok
Rubis.

1. Llenb paGoThl, MOPSAAOK MPOBeneHHs! pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.

2. PexxuM co3naHusi MpoeKTa.

3. Beon ganHbIxX. PexxuM co3nanust HCCIENOBAHUA. AJITOPUTM MPOBEAEHUS UCCIICTIOBAHUS.

4. BemmonHeHnus pacuera. Co3nanue MOOEINH.

5. Bo3aMoxHOCTH pacyeTa NPOrHO3HONW MOAENH.

6. Uurepnperauus uccaenosanus. KoppekTupoBka pe3ynbTaToB.

7. I'padpraeckne naHHBIE BO3SMOXKHOCTH UCCIIEOBAHNS.

8. OcHOBHBIE MOMEHTHI OOPa0OTKH U 3arpy3KH UCXOIHBIX TaHHBIX.

9. IlepeuncnnuTh METOABI MOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HEPTH.

10. CoBpeMeHHBIE OCHOBBI METOIUK CO3JaHHUsI MAaT€MarndecKUX MOAENeH HCCIenoBaHUs (
pacyeT, MOCTPOCHHE, YTOUHEHUE).

e 11.OcHOBHBIE MPUHLIUIIBI TOCTPOCHUS YNCIEHHBIX MONENIEH .

e Tema 9. MonenupoBanue mHoOrocaoinpix cucteM. Ilpumenenne nporpammei«KAPPA
ECRIN», 610k Rubis.

1. Llenb paGoThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.

2. PexxuM co3naHusi MpoeKTa.

3. Beon ganHbIX. PexxuM co3nanust HCCIENOBaHUSA. AJITOPUTM MPOBEAEHUS UCCIISIOBAHUS.

4. BemmonHeHnus pacuera. Co3manue MOOEIH.

5. Bo3aMoxHOCTH pacyera NpOrHo3HONW MOAENH.

6. HUurepnperauus uccnenosanus. KoppekTupoBka pe3ynbTaToB.

7. I'padpraeckne naHHbBIE BO3SMOKHOCTH UCCIIEIOBAHUS.

8. OcHOBHBIE MOMEHTHI 0OPa0OTKH U 3arpy3KH UCXOIHBIX TaHHBIX.

9. IlepeunciuTh METOABI MTOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HE(PTH.

10. CoBpeMeHHBIE OCHOBBI METOIUK CO3aHHUsI MAaT€MarndecKUX MOAeNed HCCIenoBaHus (
pacyeT, MOCTPOCHHE, YTOUHEHUE).

e 11.OcHoBHBIE IPUHLIUIIBI TOCTPOEHUS YUCIEHHBIX MOAENEH .

IMonpoOHbIl mepedeHh MUAAKTHYECKUX EAWHHI[ N0 PacCMaTpUBAEMbIM BOMPOCAM IMPUBEAECH B
paznene 3.2 Paboueii nporpaMmel. JlaHHBIE BONPOCHI BKJIFOUEHBI B [lepedeHb BONPOCOB [JIsl MOATOTOBKH

K 3a4€Ty 1O AUCLUIUINHE, TPUBOIUMBIN B pa3nene 6.2 Paboueit mporpamMmsl.

2.3. Tpebosanus k npeocmaesienio U ohopmaenuo pe3yismamos H0020MOGKU K HPAKMUYECKUM

3aHAMUAM

Pe3ynsraroM BBIIOJHEHHOH CaMOCTOATENBHOM paboThI IO MOATOTOBKE K MPAKTHYECKUM 3aHATHIM
N0 JUCHMIUIMHE SIBJSIETCS, B TMEPBYI0 OdYepenb, KOHCHEKT (KpaTkoe W3JIOKEHHE) HW3YYEHHOIO
TEOPETHUYECKOTO Marepuaja Mo TeMaM IMpakTHdeckux 3aHsaThid. OcoObix TpeGoBaHUIl K 0(QOPMIICHUIO
KOHCIIEKTa HET, KPOME€ COOTBETCTBHs IMPEACTABIEHHOIO Marepuaja BOINPOCaM ISl MOATOTOBKH K
NPAKTUYECKUM 3aHSATHSIM.

OnHuM ®3 BHIOB TMPEACTABICHHUS PE3YJBTATOB BBIMOJHEHHS CAMOCTOSATENBbHON padoThl,
MIO3BOJISIFOIIEH CTyAEeHTY OoJiee IMOJIHO OCBOUTH yueOHBIN MaTrepua, sIBJSIETCS MOATOTOBKA COOOIIeHNIT
(moKNazmoB) MO TEMaM MPAKTUYECKHX 3aHATUH. [ MIUTIOCTpalMu TEKCTa JOKJIaga PEKOMEHIYETCs
cospanue npeseHTanuu. Co3gaHue NPe3eHTalnyd COCTOUT U3 TPEX JTAIlOB:

- IJIAHUPOBaHUE MPE3EHTAlMH — MHOIOIIAarosas MpoLenypa, BKIIoHaroliasi onpeeneHue Lenei,



U3y4eHHEe ayIuTOpUH, (POPMHUPOBAHNE CTPYKTYPHI M JIOTUKH TIOIa4X MaTeprana,;

- paspa0oTKa MpE3eHTALUd — METOHOJNOTHYecKne OCOOEHHOCTH IIOATOTOBKU — CJIAalmoOB
NPE3CHTALNH, BKJIOYAs BEPTUKAJIBHYI0 M TOPH3OHTAJBHYIO JIOTHKY, COAEpKaHHWE M COOTHOIIEHHUE
TEKCTOBOW U rpaduyeckoil nHpopmManuy,;

- peneTULHS IPE3EHTALNN — IPOBEPKA M OTJIaJKa CO3AAHHON MPE3EHTALIUH.

IloaroroBka mokiana u NPE3CHTAUU MMPOU3BOANUTCA 11O MHULIUATUBE CaMOTO o6yqafomerocsl.
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1. HacnopT ¢oHAA OLIEHOUYHBIX CPEeACTB
nmo JUuCIMunJInHe «le/lK.]'la)_IHble MporpaMMHbI€ MPOrpaMmMbI»

Tabauya 1
Kox xouTpomnpy- | ECKpHUIITOpa
KonTponupyemsie pasaemnst H POTIPY P Agexp p Hanmenosanne one-
Ne i/ EMOU (ommcaHus KOMIICTCH-
JTUCTIATUTAHEBL HOYHOTO CPEACTBA
KOMIICTCHITUHA LIHH)
Paznen 1. QxcneptHeie cu-
ctembl. [IpUHITUTHATBEHBIC
THTIBI UCTIOJTB3YEMBIX CH-
cteM. OCHOBBI pa3paboTKH
pasp CobecenoBanue
U TIPOCKTUPOBAHUS IKC- (5o 6mBiod)
1 NEPTHBIX CHCTEM.. Marema- T1K-8 3 (TTK-8) -1 y poc).
THYECKOC MOJCITHPOBAHUE. <
0 3auér.
CHOBBI MATECMATHUCCKOTO
moaeauposanust. OCHOBHBIC
CTaUH KOMITBIOTCPHOTO
MOJCTUPOBAHHL.
Pazxen 2. Iporpammusie
mpoayKThl. TexHOIOTHA,
OCHOBBI CO3JaHUS U TIPOCK-
tuposanus. [Iporpammvusie 3 (TIK-8) -1
MPOAYKTHI B HEPTAHOH OT- V ([K-8) -1! CobecenoBanue
2 pacau. TexHOTOTHICCKUH T1K-8 B (IK-8) -1! (ycTHBIH OITPOC).
LUK pa3paboTKH mpo- 3auér.
IPAMMHBIX TIPOIYKTOB TSt
npukIagHeX 3aga4. Cro-
coOBI XpaHeHHUs 1 00paboT-
KW JaHHBIX
Paznen 3 DxcneprHbiC CH-
ctembl. [IpUHIMITEL TTOCTPO-
1 CobecemoBanne
3 CHHUS, CTPYKTYPa H TCXHO- K-8 3 (IIK-8) -1 (yoTHBIi 0mpoC)
JIOTHSI KCTIOTb30BAHUS V (TIK-8) -1! Y S poc).
CAIIP u CYB/] B HE(TsiHOM ’
MPOMBINIJICHHOCTH.
AJTOPUTMBL PEIIICHUS TH-
MOBBIX 33434 pa3paboTku U 3 (ITK-8) -1! CobecenoBanue
4 SKCIUTYATalUH MTAKCTOB T1K-8 Y (IK-8) -1! (ycTHBIH OITPOC).
MPOTPaMM C MPUMECHEHUEM 3auér.
METOAOB MOJACIHPOBAHHSL.
CrienuaiM3upoOBaHHBIC
1 CobecenoBanne
5 MPUKIIATHEIC TTPOTPAMMHEBIC K-8 3 (IIK-8) -1 (ycaseE oHpog)
npoaykrel. O6nactu ux V (IIK-8) -1! Y onpoc).
3auér.
MPUMCHCHUA.
Maremaruueckue u Gpu3n- 3 (TIK-8) -1
1 CobecemoBanne
YCCKUC 3aKOHBL, ICKAIMUC B VY (IIK-8) -1 .
6 K-8 i (YCTHBIH 0mpoc).
OCHOBE MPHKIAIHBIX MPO- B (IIK-8) -1 S

TPAMMHBIX IPOAYKTOB




2. MaTtpuua coOTBeTCTBUS A0CTHKEHHSI 3aIJIAHMPOBAHHBIX MOKA3aTe el

no aucuuniauHe «lIpukaagHbie nporpaMMHbIe NPOAYKTHD»

Tabnuya 2
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Buae CPC, mpeaycMoTpeHHbIe padodei mporpaMMon AUCIUITIHHEL

Bompocsr ana 3agera

ITK-8: CriocoOHOCTD
HCITOJIb30BATh
aBTOMaTI/ISI/IpOBaHHbIe
CUCTCMBbI
HpOGKTI/IpOBaHI/Iﬂ

3 (TTK-8) -1!

3 (TTK-8) -1!

3 (TTK-8) -1!

3 (TK-8) -1!

3 (TIK-8) -1!

3 (TTK-8) -1'| 3 (TTK-8) -1!




3. KpnTepnn OLCHUBAHUSA )_IOCTI/DKCHI/Iﬁ CTYACHTOM 3ANJIAHUPOBAHHLIX PE3YyJbTATOB

o0yueHust

Tabnuya 3

Ouenka

Kpurepun

«OTIHYIHO»

Buvicmaensiemces, eciu yposens cqhopmupoSanHOCmu 30561€HHBIX KOMNEMeHYUil no
80 u bonee % Oeckpunmopos (6 coomsemcmeuu ¢ kapmamu komnemenyuii OIOI1)
OYEHUBAECMCsL HA YPOBHAX «4» U «5», Npu ycioeuu Oomcymcmeus yposHeil «1»-
«3»:CTYICHT MOKAa3al MPOYHBIC 3HAHUSI OCHOBHBIX IMOIOKCHUH (haKTHUCCKOrO MaTepHaa,
YMCHHUC CaMOCTOATC/IBHO PCIIATh KOHKPCTHBIC NPAKTUICCKUC 3adavu HOBBLITIICHHOM CJI0K-
HOCTH, CBOOOJHO MCIOIb30BaTh CIPABOYHVIO IUTCPATYPY, ACIaTh 0OOCHOBAHHBIC BBIBOIbI
U3 PCIYJIbTATOB aHAIN3a KOHKPCTHBIX CUTYallun

«Xopomo»

Buvicmasnsiemes, ecau yposens cihopmuposannocmu 3a58671€HHbIX KOMREmMeHyuti no
60 u 6onee % oeckpunmopos (6 coomeememeuu ¢ kapmamu komnemenyuii OIIOI)
OYEHUBACMICSL HA YPOBHSAX «4» U «5», Npu YCI06uu OmMCcymcemeus yposHei « I »-«2x»:
CTYACHT IOKAa3aJl NPOIHBIC 3HAHUA OCHOBHBIX HOJI0KCHUH (baKTI/I‘ICCKOFO Marcpuaia, ymMme-
HHUC CaMOCTOATCJ/IbHO PCHIATh KOHKPCTHBIC MPAKTHUCCKUC 3adavu, MPCAYCMOTPCHHBIC pa-
Ooucl mporpamMMoli, OPHCHTHPOBATHCS B PCKOMCHAOBAHHOW CIPABOYHOH IHTEpaTypE,
YMCCT NPaBUJIbHO OICHUTDH HOJYICHHBIC PC3YJIbTATHI dHAJIN3d KOHKPCTHBIX CI/ITya,I_II/Iﬁ

«yAOBJIETBOPU-
TEJIbHO»

Buvicmasnsiemes, ecau yposens cqhopmMupo6anHocmu 3a161eHHbIX KOMREMeHyuil no
60 u bonee % oeckpunmopos (6 coomeememeuu ¢ kapmamu komnemenyuii OIIOI)
OYEHUBAEMCSL HA YPOBHAX «3»-«5». CTYACHT MOKA3al 3HAHUEC OCHOBHBIX MOJOKCHHUIH
dakTruecKkOro Marepuaia, YMCHHE MONYYUTh C MOMOLIBIO IPEHOABATEISI MPABHIBHOC
PCIICHHE KOHKPSTHOM MPAaKTHYCCKON 3aavd M3 YHCIa MPEIAYCMOTPEHHBIX pabouei mpo-
rpaMMOM, 3HAKOMCTBO ¢ PEKOMEHAOBAHHOMN CIIPAaBOYHOM JIMTEPATYPOU

«HCYIOBJICTBO-
PUTCIBHOY

Buvicmasnsiemes, eciu ypogens chopmuposanHocmu 3a586/1€HHbIX KOMIemeHyuii Me-
Hee yem no 60 % Oeckpunmopos (8 coomeemcmeuu ¢ Kapmamu KoMnemeHyuii
OIIOIl) oyenusaemcs Ha yposHsx «3»-«5»: Tlpu OTBETE CTYACHTA BBISBUIMCH CYLIC-
CTBCHHBIC MPOOEIBI B 3HAHKUIX OCHOBHBIX MOJIOKCHUH (PAKTHUCCKOTO MaTepHana, HEyMe-
HHE C MOMOINBIO MPEIOJABATE/ I NOMYUUTh MIPABUIbHOE PELICHUE KOHKPETHOU MpPaKTHYE-

CKOM 3a7a4H U3 YHCTA NPEAYCMOTPSHHBIX pabouel mporpaMMon y4eOHON TUCIMILTHHBL

Kpurepun oneHKH A0CTHIKEHHI CTYJ€HTOM 3aIJIAHHPOBAHHLIX PE3YJbTATOB OCBOEHHUS
AHCLHILIMHBI B X0/J€ TEKYILEro KOHTPOJIsl U MPOMEKYTOUHOI aTTecTaluu

Ouenka
. ’ Kpurepun
YPOBEHb
«3aqTeHOY, CTyaeHT TOKa3aj 3HAHHUEC OCHOBHBIX IMOJIOKCHUH (DAKTUYCCKOrO MaTepuaia, YMCHHC

MOPOTOBBIH YpO-
BEHb

MOJIYYUTh C MOMOIIBIO MPEHOoJaBaTeNsd MPAaBUIBHOE PELICHUE KOHKPETHOM IpaKTHYe-
CKOH 33Ja4d M3 YUCMIA MPSAYCMOTPECHHBIX padoucii mMporpaMMon, 3HAKOMCTBO C PEKO-
MEHAOBaHHOM CIIPaBOYHOM IUTEPATYPOU

«HE 3aU4TECHO»,
YPOBEHb HE

chopmupoBan

HpI/I OTBCTC CTYACHTA BBIABUINCH CYIICCTBCHHBIC HpO6C.]'IbI B 3HAHUAX OCHOBHBIX ITI0J0-
JKEHUHM (DaKTUYCCKOro MaTepuaja, HCYMCHHE C TMOMOINBIO MPEMOAABATEIS TMOJYIHTh
MPaBUWIbHOE PELICHUE KOHKPETHOM MPaKTUYIECKOM 3aJaud U3 4YHCIa MpPeIyCMOTPEHHBIX
paboueii mporpaMMoi VIeOHOU JUCIIUILIHHBI




repeyeHb BOMPOCOB JIJIsI COGece10BaHMS
(oTYeTa MO MPAKTUYECKHU 3aAHATHSIM)

Tema 1. Ananu3 u 00padorka ganubIx ¢ nomowpio nporpammel «KAPPA ECRIN».

. Henb paboThI, TOPSAOK MPOBEACHHS paOOThI, OCHOBHBIE PACUETHBIE METOIMKH.
. PexxuM co3manust mpoeKTa.

. BBox nanuHbIx. PesxuM co3gaHust HCCIEA0BAHUSA.

. BeinonHenus pacuera. Co3naHue MOJEINH.

. BosamoxHOCTH pacyera NpOrHo3HONH MOAENH.

. UnTepnperanus uccnenoBaHusl.

. I'paduueckrie qaHHBIE BO3MOXKHOCTU HUCCIIEIOBAHMSI.

. OCHOBHBIE THITOBbIE MOMEHTBI 00OPaOOTKH UCXOMHBIX JAHHBIX.
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Tema 2. OGpaGorka u mnoaroroBka JaHHbix B mnporpamme «KAPPA ECRIN», 6aok
nporpammsl Topaze.

1. Llenb paGoThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.
2. PexxuM co3naHus MPOeKTa.

3. Beon naHHbIX. PexuM co3nanus NCCleI0BaHUs.

4. BeinonneHnus pacuera. CozgaHue TUIOBONH MOJEINH.

5. Bo3aMoxkHOCTH pacyera NPOrHO3HONW MOAENH.

6. MHTepnperanus UCCIEAOBAHMUS.

7. I'paduueckne naHHbBIE BO3SMOKHOCTU UCCIIEIOBAHMUS.

8. OCHOBHBIE THUITOBBIE MOMEHTBI 00Pa0OTKH UCXOIHBIX TAHHBIX.

9. IlepeuncnuTh METOABI MOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HEPTH.

10. Beibop MeTonuku pacdera B 3aBUCUMOCTH OT YCJIOBUH, CIOKMBLINXCS HA 3AJICHKH.
11. Teopus ®erxosuua. Kpusbsie Apnca. Kpuas baelicunreiima.

12. CoBpeMeHHBIE OCHOBBI METOOJIOTHH aHAIN3a TOOBIYH.

Tema 3. [MocTpoeHue Moaen aHAIH3A J00BIYH HA OCHOBE MPHMEHEHHS MAJETOYHBIX KPUBBIX
PeTKoBHYA U KPUBBIX NaJeHHS Aprica.

1. Llenb paGoThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.
. PexxuM co3zmanust mpoeKTa.
. BBOn nanHBIX. PexxuM co3nanus UCCIEN0BAHUS.
. Beinonnenus pacuera. Co3zgaHue MOIENH.
. Bo3amoxHOCTH pacyeTa NpOrHo3HON MOAENH.
. UnTepnperanus uccienoBaHusl.
. I'paduieckne naHHbIE BO3SMOKHOCTU HUCCIIEIOBAHMUS.
. OCHOBHbBIE THIIOBBIE MOMEHTBI 00PaOOTKH NCXOIHBIX TaHHBIX.
9. IlepeuncnnuTh METOABI MOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HEPTH.
10. CoBpeMeHHBIE OCHOBBI METOOJIOTUN aHAJIN3a AOObIH (pacueT, MOCTPOSHNE, YTOUHEHNE
MOZIEITH).
11. Beibop MeTOmuKH pacueTa B 3aBUCUMOCTH OT YCIIOBHUH, CIOKUBIINXCS HA 3aJICKH.
12. Teopus PerxkoBuya. Kpussie Apnca. Kpusast bnelicunreiima.
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Tema 4. IMocTpoenune Moaenn aHaIH3a A00bLIYH - TPAPHK MATEPHANBLHOTO 0aJaHCa, pelIeHHe
HeJIHHEeHHbIX 3aJad4.

1. Llenb paGoThl, MOPSAOK MpOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIAMKH.
2. PexxuM co3naHus MpOeKTa.

3. BBoa naHHbIX. PexxuM cO31aHUS UCCAECOOBAHUS.

4. BemmonHenus pacuera. Co3maHue MOAEIH.

5. BosaMoxHOCTH pacyeTa NPpOrHO3HONW MOAENH.

6. MuTtepnperanus UCCIEAOBAHMUS.

7. I'padudeckne naHHBIE BO3SMOKHOCTU UCCIIEIOBAHMUS.
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8. OCHOBHbIE MOMEHTBI O6pa6OTKI/I HUCXOAHBIX JaHHBIX AJIA OCHOBHBIX TUIIOB ITOCTAHOBOK

MPAKTUYCCKUX 3aaa4.

9. IlepeunciuTh METOABI TIOICUETOB MPOMBIIIJIEHHBIX 3a1aCOB HE(TH.
10. CoBpeMeHHBIE OCHOBBI METOOJIOTUN aHAJIN3a AOObIMHU (pacueT, MOCTPOSHHEe, YTOUHEHNE

MOZIEIH).

Sapfir.

11. Beibop MeTOmuKH pacueTa B 3aBUCUMOCTH OT YCIIOBHUH, CIOKUBIINXCS HA 3aJICXKH.
12. Teopus PerkoBuya. Kpussie Apnca. Kpusas brelicunreiima.

Tema 5. IMocrpoenne ruaponuHamudeckoii mogenu B mporpamme «KAPPA ECRIN», 6ok

. Ilenb paboThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METOIMKH.
. PexxuM co3zmanus mpoeKTa.

. BBon nanubix. Pesxum co3zgaHust UCCIEA0BAHUS.

. Beimonnenus pacuera. Co3zgaHue MOJENH.

. Bo3amMoxHOCTH pacyera NpOrHo3HON MOAENH.

. UaTepnperanus ucciaenoBaHusl.

. I'padudeckne naHHbIE BO3SMOKHOCTU HUCCIIEIOBAHMUS.

. OCHOBHBIE THUIIOBBIE MOMEHTBI 0OPaOOTKM UCXOAHBIX JJAHHBIX.

. Ocnosunbie npuHune! [JIUC. Henu nposenenus [JIMC

10. Untepnperauus pesyasratos [TIUC.

11. BeiOop BapuaHTa METOIUKH pacueTa B 3aBUCUMOCTH OT YCJIOBHIA COCTOSTHUSI CKBAKUHBI.
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Tema 6. KoucrpyupoBanue kommiekcHoii reomerpun. KoHcTpyupoBanue aByxmepHOid

MOJEJIH.

. Ilenb paGoTel, MOPSAAOK MPOBeneHHs! pabOThI, OCHOBHBIEC PACUETHBIE METOIUKH.

. PexxuM co3zmanus mpoeKTa.

. BBox nanHbIx. PesxuM coznanus uccneaoBaHus. AJIrOpuTM NPOBENEeHUs HCCIEA0BaHNUS.

. Bemonnenus pacuera. CoznaHue MOnesu.

. Bo3amMoxHOCTH pacyera NpOrHo3HON MOAENH.

. MaTepnperanus uccnenosanus. KoppekTUpOBKa pe3ysbTaToB.

. I'padudeckne naHHbIE BO3SMOKHOCTU HUCCIIEIOBAHMUS.

. OcHOBHBIE MOMEHTHI 00PabOTKH U 3arpy3KH HCXOIHBIX JAHHBIX.

9. IlepeuncinuTh METOABI TTOICUETOB MPOMBIIIJIEHHBIX 3a11aCOB HEPTH.

10. CoBpeMeHHBIE OCHOBBI METOAMK CO3/IaHUS] MAaTeMAaTUYECKHX MoneJel mcciaenoBaHust (
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pacueT, MOCTPOCHHE, YTOUHEHUE).

11.OcHOBHBIE NPUHLMIIBI TOCTPOEHUSI YUCIEHHBIX MOJeNeH .

Tema 7. U3meHenne u BBoa nepBu4HbIX JaHHbIX B porpamme « KAPPA ECRIN».

Rubis.

—

. Ilenb paboTel, MOPSAOK MPOBeNeHHs pabOThI, OCHOBHBIEC PACUETHBIE METOAMKL.
. PexxuM co3zmanust mpoeKTa.

. BBon nanubix. Pesxum co3gaHust UCCIEA0BAHUS.

. Beimonnenus pacuera. Co3zgaHue MOJENH.

. Bo3amoxHOCTH pacyeTa NpOrHo3HON MOAENH.

. UaTepnperanus uccienoBaHusl.

. I'padudeckne naHHbIE BO3SMOXKHOCTU HUCCIIEIOBAHMUS.

. OCHOBHBIE THIIOBBIE MOMEHTHI OOPaOOTKH UCXOMHBIX JaHHBIX.

. Ocuosnbie npuHune! [JIUC. Henu nposenenus [JIUC

10. Untepnperauus pesyasratos [ JIUC.

11. BeiOop BapuaHTa METOMUKH pacyueTa B 3aBUCHMOCTH OT YCJIOBHIA COCTOSTHUSI CKBAKUHBI.
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Tema 8. Ananu3 u moaroroBka gaHHbix ¢ nmomowpi nporpammel «KAPPA ECRIN», Giok

1. Leap paboThI, TOPSIAOK MPOBEASHUS pa0OThI, OCHOBHBIE PACUETHBIE METOIUKU.
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. PexxuM co3zmanus mpoeKTa.
. BBox nanHbIX. PesxuM coznanus uccrieaoBaHus. AJIroOpuTM NPOBENeHNs HCCIEA0BaHuUS.
. Bemmonnenus pacuera. CoznaHue Monesnu.
. BoamoxkHOCTH pacyera NpOrHo3HONH MOAENH.
. UaTepnperanus uccienosanusa. KoppekTupoBka pe3ysbsTaroB.
. I'padudeckne naHHbIE BO3SMOKHOCTU HUCCIIEIOBAHMUS.
. OcHOBHBIE MOMEHTHI 00pPabOTKH U 3arpy3KH HCXOIHBIX JAHHBIX.
9. IlepeunciuTh METOABI ITOICUETOB MPOMBIIIJICHHBIX 3a1aCOB HE(TH.
10. CoBpeMeHHBIE OCHOBBI METOAMK CO3aHUSI MAaTEMATUYECKUX MOIENel hcciaenoBaHus (
pacueT, MOCTPOCHHE, YTOUHEHUE).
11.OcHOBHBIE NPUHLMIIBI TOCTPOEHUSI YUCIEHHBIX MOJENeH .
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Tema 9. MopnenupoBanue MHOrocaoiiHbix cucrem. IIpumenenne mporpammbi«KAPPA
ECRIN», 610k Rubis.

. Ilenb paGoTel, MOPSAOK MPOBeneHUs! paboThl, OCHOBHBIEC PACUETHBIE METOINKH.
. PexxuM co3zmanus mpoeKTa.
. BBoxm nanHbIx. PesxuM coznanus uccieaoBaHus. AJIroOpuT™ NPOBENeHUs HCCIEA0BaHuUS.
. Bemonnenus pacuera. Co3naHue Monesnu.
. Bo3amoxxHOCTH pacyera NpOrHo3HON MOAENH.
. MHTepnperanus uccnenosanus. KoppekTUpOBKa pe3ysbTaToB.
. I'padudeckne naHHbIE BO3SMOKHOCTU UCCIIEIOBAHMUSI.
. OcHOBHBIE MOMEHTHI 00PaOOTKH U 3arpy3KH HCXOIHBIX JAHHBIX.
9. IlepeunciuTh METOABI IMTOICUETOB MPOMBIIIJICHHBIX 3a11aCOB HEPTH.
10. CoBpeMeHHBIE OCHOBBI METOAMK CO3/IaHUSI MAaTeMAaTHYECKHX MOAeJeld uccienoBaHus (
pacueT, MOCTPOCHHE, YTOUHEHUE).
11.OcHOBHBIE NPUHLMIIBI TOCTPOEHUSI YUCJIEHHBIX MOJeNeH .

f—
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10.

11

13.
14.

15

21.
22,
23.
24.

25.
26.

27.
28.

29.

30.
31.
32.
33,
34.

35

36.

IlepeyeHb BONIPOCOB /IS MPOMEKYTOYHOM aTTeCTAlUM (324€T)

I'mnponnHaMuueckue XapakTEPUCTUKU CHCTEMBl «CKBOKHMHA-TUIACT» M IEOJIOro-
MPOMBICIIOBBIE 3a7a4y, peimaeMble Metogamu [ JIMC-kontpons.

TexHonorus u Texauka npomsicnoseix IJUC.

OrueHka 10CTOBEPHOCTH UCCIIE0BAHUS U TOYHOCTH U3MEPSIEMbIX 1apaMeTPOB.

Crniocobs! nHTEpIIpETalny 1 UHPOPMATHBHOCTD HHANKATOPHBIX AHATPAMM.
KommnosutHass MHAMKaropHash aAuarpamMma U MOAU(HUIHMPOBAHHOE ypaBHeHHE Boress.
HWnnukaropuslie kpusble PeTKOBUYA.

Pacuer punsrpannonsex napamerpos [13C no pesynsraram ucciaeoBaHUi CKBAXKUH HA
CTALMOHAPHBIX PEKUMAX.

TeopeTnueckue OCHOBBI UCCIENOBAHUS PA0OThI CKBAXKMHBI HA HECTALIMOHAPHOM PEXKUME
pabotsl (nuddepeHanbHOE YypaBHEHHE MHE30MPOBOAHOCTH U €T0 PEIICHUS ).
XapakTepUCTUKU PaAUaIbHOIO U HEPAJUAJIBbHOIO MPUTOKA JKUAKOCTH K BEPTUKAJIBHOU
CKBaXkMHe, padoTaroieit co cTabuabHbIM 1eOUTOM.

CxuH-pakTOp 1 CIOCOOBI €ro KOJMYECTBEHHOH OLICHKH.

CxuH-(pakTOp B HAKIIOHHBIX CKBAKHHAX.

. CxuH-(pakTOp B rOPU30OHTAIBHBIX CKBAKUHAX.
12.

XapakTepucTuku (PUIBTPAIIMOHHBIX MOTOKOB MPH MYCKE CKBAXXUHBI B padoTy cO CTa-
OMJIBHBIM JEeOUTOM.

XapakTepucTUKu (HUIBTPALMOHHBIX TOTOKOB MPH OCTAHOBKE CKBAYKIHBI.
XapakTepucTUKu (PUIBTPALMOHHBIX MOTOKOB MPU padoTe CKBAXKUHBI ¢ TIEPEMEHHBIM U
[UKITIUYHO MEHSIFOIIIMMCSI BO BpEMEHU AeOUTOM.

. D¢ ekt BIUAHUS CTBOJIA CKBAKHHBI (ITOCT-ITPUTOKA).
16.
17.
18.
19.
20.

I'padrueckoe npencraBieHNe KPUBBIX TABICHUS.

ITone naBneHus B miacte, OCIOKHEHHOM TPELIUHON MMApOpa3phiBa.

Ilone naBneHus B mIacTe, BCKPHITOM FOPU30HTAIBHON CKBAXKUHOM.

ITone naBneHus B MiacTe CIOKHON T'€OMETPUU.

Ilone maBneHuss B pe3epByape C ABOMHONH MOPUCTOCTBIO. Monenp macra ¢ ABOMHOH
MIPOHULIAEMOCTBIO.

ITone naBneHus B MEXKCKBaXMHHOM MPOCTPAHCTBE.

[Tone naBieHUs B YCIOBUSIX JIUTEIBHON BBIPAOOTKHU 3aM1acoB.

Hnrepnperanus pesynsraros uccaegosanus KB/ mo merony Xophepa.

Hurepnperauus pesynsraroB uccaenosanus KBJ[ meronom Mumnepa, [laiica, Xaruun-
cona (MDH).

BnusHMe OqMHOYHOrO pas3ioMa Ha KPUBYIO BOCCTAHOBIIEHUS XOpHEpA.

Onpenenenue paccTOsIHUS 1O OAMHOYHOIO HEMPOBOASIIEro pasyioma no merony MDH-
aHanusa.

MHorocTyneH4aroe UccieJ0BaHUe CKBasKHHBI.

Teopernueckue kpuBble (YHKIMH AaBIEHHS B JBOWHOM Jorapudpmuyaeckom macmrade.
Kpussie I punraprena-bypne.

Criocobbl yuera siBIEHHSI MOCT-MPUTOKA MPU 00pabOTKe KPUBBIX BOCCTAHOBIICHHSI J1aB-
JIEHUS.

WnTerpanpHeiii rpadoananutnueckuii Mmeron oopadborku KB/,

HuddepennmanbHbiii rpadoaHanutudeckuii meron odpadorku KB/,

OmnepanmonHbli rpadoananuTudeckuii meron oopadorku KB/I.

OneHka pacxogHBIX MMapPaMETPOB ILUIACTOB B CKBAKMHAX C AMHAMUYECKIM YPOBHEM.
CoBMecTHas HHTEpIIPeTalysl KPUBBIX AaBJICHHS U 1eduTa.

. UccnenoBanne mmacta B HUKIMYECKOM PEKUME C MCIONb30BAHUEM CTPYHHBIX ammapa-

TOB.
Omnpenenenne mapamMeTpoB IJIaCTa U Ka4eCTBa €ro BCKPBITUS nepdoparyeil mo KpuBon
MPUTOKA )KUIKOCTH K CKBAKHUHE C TIEPEMEHHBIM AeOUTOM.
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38.
39.

40.
41.

42.
43.
44.

45.

PexxiMbl pUTOKA K CTBOJIY TOPU3OHTAJIBHON CKBOKHHBI. J(P(HEKThI aKKyMYIHPOBAHUS
CTBOJIa CKBaXKUHBIL.

Onenka paboTaromeii JTMHBI TOPH30HTAJIBHOTO y4acTKa ckBakuHbl MeTonamu [JIUC.
Hnarepnperanusa KB/l nns ckBaXuH CIOXKXHOW apXUTEKTYPhl C MCIOJIB30BAHUEM METONA
CYNEpIIO3UINU B pacueTax MpoQuiis NpUTOKa.

TeopeTndeckne OCHOBBI METOAA NETEPMUHUPOBAHHBIX MOMEHTOB.

Pacyer nMarHOCTUYECKOrO NMPU3HAKA U ONPEAEJICHNUE APaMETPOB IUIACTA C YUETOM MO-
aeny GUIBTpaly 0 METONY AETEPMUHHUPOBAHHBIX MOMEHTOB.

Omnpenenerne 3QpPEeKTUBHOCTH CTUMYNIHPYIOIIEH TEXHOJIOTUH C MOMOIIBI0 METOona fe-
TEPMUHUPOBAHHBIX MOMEHTOB /1aBJI€HUS.

I'mnponpocnymnBanue Kak METO UCCIEAOBAHUS I1ACTA.

DKcnpecc-MeTonpl OLEHKH (DUIBTPAllMOHHBIX MapaMeTPOB IUIACTOB IO pe3yJbTaram
THIPONPOCIYLUTHBAHNS (METOIBI XapaKTEPHBIX TOYEK, METOIbl HHTEPBAJIBHONH 00padoT-
TpaccupoBanue GpUIBTPALIMOHHBIX MOTOKOB 3aKaUKOW MHAMKATOPOB KaK METOJ MCCIIENO-
BaHHUs IJIACTA.

Jlanee npeAcTaBIeHbl MPUMEPHBIE BAPUAHTHI OMIJIETOB K 3a4ETY.
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MUHOGBPHAYKH POCCHHU

deaepanbHOE rOCYIAPCTBEHHOS OIOKETHOS 00Pa30BaTeIPHOC YUPSHKACHUS
_ BBICIIETO MPO(GECCHOHATBHOTO 00pa30BaHMA
«CAMAPCKHWHN I'OCY JAPCTBEHHbBIM TEXHUYECKWI YHUBEPCUTET»

Kadenpa «Pa3paboTka u skcrutyarans He()TSIHBIX U Ta30BbIX CKBAJKUH

BUJIET Ne 1
10 JUCITUITTHHC le/lK.]'la)_IHbIe MNPpOrpaMMHbIC NPOAYKTbI
(HauMeHOBAaHUE JUCITAIIINHEL)
HanpagsneHne moaroToBku 21.04.01 dakyasTeT HT® Cemectp 2
(mudp) (HanMeHOBaHIe haKyIbTETa) (HOMED)

1. TuapoaMHaMUUYECKUE XAPAKTEPUCTUKU CUCTEMBI (CKBAKMHA-TIIACTY W TEOJIOT0-
IIPOMBICIIOBBIE 3a1a4u, pemacMblie Metonamu ['JIUC-koHTpOIIS.
2. MHOrocCTyneH4aroe UCCiaeI0BaHuE CKBAYKUHBIL.

CocraBuTtes: 3aBeayromuii kadeapoit
IO B. I'onmosanosa B.B. Konosanos
« » 2015 roma « » 2015 roga

MUHOGBPHAYKH POCCHH

(deaepanbHOE rOCYIAPCTBEHHOS OIOKETHOS 00Pa30BaTeIPHOC YUPSHKACHUC
_ BBICIICTO MIPO(GECCHOHATBHOTO 00pa30BaHMA
«CAMAPCKHWHN I'OCY JAPCTBEHHbLIM TEXHUYECKWI YHUBEPCUTET»

Kadenpa «Xumudeckasi TEXHOJOTHS U TPOMBIIILICHHAS SKOJIOTHSD»

BUJIET Ne 2
10 AUCITUITTHHC le/lK.]'la)_IHbIe NPpOorpaMmMHbI€C MPOAYKTLI
(HaUMEHOBAaHUE JIUCITUAIIINHEL)
HanpasneHne moaroToBku 21.04.01 dakyabTeT HT® Cemectp 2
(mudp) (HauMeHOBaHIe (haKyIbTETa) (HOMED)

1. OmnpeneneHuie mapameTpoOB MMJacTa M Ka4eCTBA €r0 BCKPBITUS Nepdopanueii no
KPUBO MPUTOKA KUAKOCTH K CKBOKUHE C IEPEMEHHBIM JICOUTOM.
2. TexHonorus u TexHuka npomeicinosbix [JIMC.
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Hpunosicenue 4
MeTtoauyeckue peKoMeHAALNH 10 NMPOBEACHUIO NPAKTHYECKHUX 3aAHATHH
no aucuuniauHe «lIpukaagHbie nporpaMMHbIe NPOAYKTHD)

[IpakTrueckast paboTa 3TO BaXKHBIA 3JeMeHT yueOHoro mpormecca. Ilpaktudeckne padoThbl
CHOCOOCTBYIOT MHTETPALIMU MBICIUTEIbHOW U MPAKTUYECKOH NeSTeNbHOCTH, Pa3BUTHIO KOMMYHH-
KaTUBHBIX crocoOHOCTEH, MpodecCHoHaIbHON CaMOCTOATEIBPHOCTH U MOOMiIbHOCTH. Llensimu nipo-
BEACHUS MPAKTHUECKUX 3aHITHH SIBJISIIOTCS: 0000IIeHNe, CUCTeMaTH3alMs, YIIyOIeHue, 3aKperie-
HUE TOyUYeHHBIX TEOPETHUECKUX 3HAHUH MO AUCLUUIUINHE, (POPMHUPOBAHNE YMEHUI MPUMEHSTH MO-
JyYECHHbIC 3HAHUS Ha MPAKTHUKE, PEAJH3aLHI0 €AMHCTBA MHTEJUIEKTyaIbHOW U MPAKTHYECKOW esi-
TEJIbHOCTH, Pa3BUTHE AHAIUTHYECKUX, IPOSKTHPOBOYHBIX, KOHCTPYKTHBHBIX , HHTEIJUIEKTYaJIbHbBIX
yMEHUH y OyAyIINX CIEeNHUAIHCTOB; BbIPaOOTKA NMPH PELICHUH TIOCTABJIEHHBIX 33aa4 TaKUX mpodec-
CHOHAJIbHO 3HAYMMBIX KaueCTB, KaK CAMOCTOSTENbHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUECKAs
UHUIMATHBa. 0000IIeHre, cucTeMaTH3auys, yrilyOJeHre, 3aKperyieHne MOJYYeHHbIX TeopeTHde-
CKUX 3HAHWUU MO KOHKPETHBIM T€MaM AMCLUIUIMH MaTeMaTHYECKOT0, €CTECTBEHHOHAYYHOro, o0IIe-
npoeCCHOHATBHOTO M CHELUAIBHOTO LUKJIOB; (POPMHUPOBAHNE YMEHHH NMPUMEHSTH MOJYYECHHBIC
3HaHUS Ha MPAKTHKE, PEAN3alHI0 €IMHCTBA WHTEJUIEKTYaJbHOH M MPAKTUYECKOH HESITeIbHOCTH,
Pa3BUTHE MHTEJUIEKTYAIbHBIX YMEHUH y OYAYIINX CHEHUAINCTOB: AHATUTHYECKHIX, IPOSKTHPOBOY-
HBIX, KOHCTPYKTHBHBIX U Ap., BBIpabOTKa MPHU PELICHUHU TOCTABJIEHHBIX 3a1a4 TaKUX Npodeccruo-
HAJIbHO 3HAYUMBIX Ka4deCTB, KAK CAMOCTOSTENbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUYECKAs
UHHUIHATHBA.

Benymieit nuaakTHUecKol LENbI0 MPAKTHYECKUX 3aHATUH sBIseTCs (POPMHPOBAaHUE IPaK-
TUYECKHX (MPOPECCHOHABHBIX) YMEHHI — BBIMOJHEHNE ONMPEACTIEHHBIX ONeparuii, HEOOXOIUMBIX
B MOCJenyroLeil mpodecCHOoHaNbHON AesTeabHOCTH. [IpoBeneHne npakTHIECKOro 3aHATHS ASTUTCS
Ha JIB€ YCJIOBHBIE YAaCTH: TEOPETHUYECKYIO U MPAKTHUYECKYIO.

HeoOxognMbIME CTPYKTYPHBIMH 3JIEMEHTAMU MPAKTHYECKOTO 3aHSITHS SIBJISIETCS CaMOCTOsI-
TEJIbHOE M3Y4YE€HHE BBIOPAHHOIO TEOPETUYECKOrO BOIMPOCA, MPOBEPKAa YCBOGHHOTO MaTepuana,
BKJIFOYAOIIasi OOCYKIEHWE TEOPETHUYECKHMX OCHOB BBIMOJHSAEMON NPAKTHUECKOH 4acTH paloThI.
Heobxonnmo Takxe mpoBeIeHHe TEXHUKO-TEOPETHIECKOr0 HHCTPYKTAXKa HEMOCPEACTBEHHO Nepen
NPOBEEHUEM PabOThI, KOPPEKTUPOBKA BBIMOJHEHHs paboThl (10 HEOOXOOUMOCTH), a TaKKe opra-
HU3ALHs] TPOBEACHUST OOCYKIEHHSI UTOTOB BBITIOJHEHUS pabOTHL

BosmoskHe! crienyromre (OpMbl OPraHHU3aLUHN MPAKTHUECKUX 3aHATHIA: (POHTANbHAS, TPYII-
nosast 1 MHAUBUAYyanbHas. [Ipu ¢ppoHTampHON (GopMe BBINIONHAETCS ONHA M Tak ke padora (mpu
5TOM BO3MOJKHBI pa3jMuHble BapuaHThl 3amanHuii). Ilpu rpynmnosoii popme pabora BBIMOTHSIETCS
rpymmnoii (6puranoii). Ilpu nHnuBuayansHON Gopme 00yHarOIIMMUCS BBIMONHSAIOTCS HHAWBUAYAIb-
HbIe paboThL

ITo mpakTHuecKuM 3aHATUSAM pPa3pabOTaHbl U YTBEP)KACHbI METOAMYECKUE YKA3aHUS 1O HX
BBIMOJIHEHHIO, BKJIIOYAIOIINE. HEOOXOMUMBIH TEOPETHUECKUH MaTepHal, MPaKTUYECKHd MaTepuall,
BKJIFOYAIOIIUI B ce0sl 3JIEMEHTBI U MOCIEeNOBATEIbHYI0 HHCTPYKLHUIO 1O MPOBEACHHUIO BBIOPAHHOH
paboThl, MHAUBUYAJbHBIE BAPUAHTBI 3aJaHNH TpeOoBaHUs U (HOPMY OTUETHOCTH I10 AAHHOW pabo-
TE.

[IpakTHueckue 3aHATHS MO AUCLUIUINHE AOJDKHBI HAYYUTh MPABHJIBHO MPOBOAMUTH HKCIEPH-
MEHTBI, BKJIIOYAsi IOCTAHOBKY METOIMKH, & TaKXKe MPAaBUIBHOCTH OMHCAHUS MPOBEICHHS MOJEITH-
pyemoro mpouecca, 0OpadOTKe U MPENOCTaBICHUIO pe3yJbTaTa SKCrepuMeHTa. KOHEUHBIM pe-
3yibTaTOB PabOTHI CTAHOBUTCS IMOJBEICHHUE PE3yJIbTATOB NMPOBENEHHOH paboThl B CTaHOAPTHOU
(dbopMe OTUETHOCTH.

[IpakTuyeckue 3aHsaTHs Kak rudkas U akTUBHas opma y4eOHOro mpoiecca CrocoOCTBYET
BbIPAOOTKE CAMOCTOSITENILHOTO MBILIIICHHUS M MPAKTUYECKUX HABBIKOB CTYIEHTOB, (POPMHPOBAHUIO
UH(POPMALMOHHON KYJBTYypbl. ITOMY CHOCOOCTBYIOT CIIOHTAHHO BO3HMKAIOIINE OOCYKIOCHUS 3JIe-
MEHTOB H ITPOOJIEM BBITIOJIHAEMBIX IMPOLIECCOB MO XOAY paboThI.
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Bonpocsr ans codecenoBanus
(oT4eTa MO MPAKTUYECKUM 3aHSITHSIM)

Tema 1. Ananus u 06padoTka faHHbIX ¢ oMokl nporpammel « KAPPA ECRIN».
1. Llenb paboThl, MOPSAOK MPOBEAEHHs PaOOThI, OCHOBHBIE PACUETHBIE METOAUKHL.
2. PexxuM co3naHus poeKTa.

3. BBoa nanHbIx. PexxuM co3naHust UCCAEAOBAHUS.

4. BeimonHenus pacuera. Co3naHue MOJENH.

5. Bo3aMOxkHOCTH pacueTa NPOrHO3HONW MOIENH.

6. UnTepnperanus uccienoBaHusl.

7. I'paduueckne naHHbIE BO3MOKHOCTH HCCIEOBAHUS.

8. OCHOBHBIE TUITOBBIE MOMEHTBI OOPAOOTKH UCXOMHBIX TAHHBIX.

Tema 2. O0OpaGorka u moaroroBka ganHbix B mporpamme «KAPPA ECRIN», Gaok
nporpammsl Topaze.

1. Llenb paboThl, MOPSAOK MPOBeneHHs pabOThI, OCHOBHBIEC PACUETHBIE METONHKH.

2. PexxuM co3naHus MPOEKTa.

3. Beon nanHbIX. PexuM co3manus uCCneqoBaHus.

4. Beimonnenus pacuera. CozgaHue TUIIOBONH MOZIEINH.

5. Bo3aMOxkHOCTH pacueTa NPOrHO3HONW MOIENH.

6. MHTepnperanus UCCIeIOBAHUS.

7. I'padpuueckne naHHBIE BO3SMOKHOCTH HCCIEOBAHUS.

8. OCHOBHBIE TUITOBBIE MOMEHTBI 00Pa0OTKN NCXOMHBIX TAaHHBIX.

9. IlepeunciuTh METOABI MOACYETOB MPOMBIIIJICHHBIX 3aI1aCOB HE(PTH.

10. Beibop MeTonuku pacdera B 3aBUCUMOCTH OT YCJIOBUH, CIOKUBIIMXCS HA 3AJICKH.
11. Teopust @erxosuua. Kpussie Aprca. Kpusas bneiicunreiima.

12. CoBpeMeHHBIE OCHOBBI METOJOJIOTHH aHAIN3a TOOBIUH.

Tema 3. IMocrpoenne moaeau aHaau3a A0ObIYH HA OCHOBE MPHMEHEHHS] MAJIETOYHBIX
KpHBbIX PeTKOBHYA U KPUBBIX NaJAeHHsT Apmnca.

1. Llenb paboThl, MOPSAOK MPOBeNEHHs padOThI, OCHOBHBIE PACUETHBIE METOINKH.

2. PexxuM co31aHus MPOEKTA.

3. Beon nanHbIX. PexuM co3manus NCClIeq0BaHUs.

4. BemonHenus pacuera. Co3nanue MOIEINH.

5. Bo3aMoOxkHOCTH pacyeTa NPOrHO3HONW MOIENH.

6. MHTepnperanus UCCIeIOBaHUS.

7. I'padpuueckne naHHBIE BO3MOKHOCTH HCCIEIOBAHUS.

8. OCHOBHBIE TUITOBBIE MOMEHTBI 00Pa0OTKH UCXOMHBIX JTAHHBIX.

9. IlepeunciuTh METOABI MOACUYETOB MPOMBIIIJICHHBIX 3aI1aCOB HE(PTH.

10. CoBpeMeHHBIE OCHOBBI METOHOJOTMH aHamu3a M00bMH (pacdeT, TMOCTPOCHHE,
YTOUHEHHE MOJIETIH).

11. BbiOop MeTOOMKH pacyeTa B 3aBUCUMOCTH OT YCJIOBHUH, CIOKUBIINXCS HA 3AJICHKH.
12. Teopus ®erxoBuya. Kpusbie Apnca. Kpusas bneficunreiima.

Tema 4. Ilocrpoenne moapenu aHanu3a J00bIYH - rpaUK MaTepHAJBLHOro OaJjiaHca,
peueHuce HeJIMHE HHBIX jaagad.

1. Leap paboThl, TOPSIAOK MPOBEASHUS paOOThI, OCHOBHBIE PACUETHBIE METOIMKH.
2. PexxuM co31aHus MPOEKTA.
3. BBon naHHBIX. PesxuM cO3maHUS UCCIEIOBAHUSL.
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4. BemonHenus pacuera. Co3nanne MOAEIH.

5. BO3MOXHOCTH pacyeTa IPOrHO3HON MOJENH.

6. MHTepnperanus UCCIeIOBAHUS.

7. I'padpuueckre naHHBIE BO3MOKHOCTH HCCIEIOBAHUS.

8. OcHoBHBIE MOMEHTBI 00pabOTKM WCXOOHBIX MJAaHHBIX JUII OCHOBHBIX THUIIOB
MIOCTAHOBOK MPAKTUYECKUX 3a1a4.

9. IlepeunciuTh METOABI MOACYETOB MPOMBIIIJICHHBIX 3aI1aCOB HE(PTH.

10. CoBpemMeHHBIE OCHOBBI METOHOJOTMH aHamu3a A00bMU (pacder, IOCTPOEHHE,
YTOUHEHHE MOJIETIH).

11. BbiOop MeTOOMKH pacyeTa B 3aBUCUMOCTH OT YCJIOBUH, CIIOKUBLINXCS HA 3AJICKH.

12. Teopus ®erxoBuya. Kpusbie Apnca. Kpusas breficunreiima.

Tema S. IlocTpoenne ruapoanHamuyeckoii moaesnu B nporpamme «KAPPA ECRINy, 6ok
Sapfir.

1. Llenb paboThl, MOPSAOK MPOBEAEHHs PaOOThI, OCHOBHBIE PACUETHBIE METOAUKHL.

2. PexxuM co3naHus MPOEKTa.

3. BBoa nanHbIX. PexxuM co3naHust UCCAEAOBAHUS.

4. BeimonHenus pacuera. Co3naHue MOJENH.

5. Bo3aMOxkHOCTH pacueTa NPOrHO3HONW MOIENH.

6. UnTepnperanus uccienoBaHusl.

7. I'paduueckne naHHbIE BO3MOKHOCTH HCCIEOBAHUS.

8. OCHOBHBIE THITOBbIE MOMEHTBI O0Pa0OTKU UCXOMHBIX JaHHBIX.

9. Ocuosnbie mpunuumnel [JIUC. Henu nposenenns [ JIC

10. Untepnperauus pesynsraros I JIUC.

11. Beibop BapmaHTa METOAMKU pacueTa B 3aBUCHMOCTH OT YCJIOBUM COCTOSHUS
CKBQ)KHHBI.

Tema 6. KoncrpyupoBanue xommiekcHoii reomerpun. KoHcTpynpoBaHue AByxXMepHOi
MOJeJIH.

1. Leap paboThl, TOPSAOK MPOBEASHUS paOOThI, OCHOBHBIE PACUETHBIE METOIMKH.
2. PexxuM co3naHus MPOEKTa.

3.BBon pmaHHbIX. PexuM co3gaHus  MccienoBaHUS.  ANTOPUTM  NPOBENEHUs
HCCJIEIOBAHM.

4. BemonHenus pacuera. Co3nanue MOIEINH.

5. Bo3aMoOxkHOCTH pacdeTa NPpOrHO3HONW MOIENH.

6. Unrtepnperauus uccnenosanus. KoppekTupoBka pe3ysibTaToB.

7. I'padpuueckre naHHBIE BO3MOXKHOCTH HCCIEIOBAHUS.

8. OcHOBHBIE MOMEHTBI OOPa0OTKHU U 3arpy3KH UCXOMHBIX TaHHBIX.

9. IlepeunciuTh METOABI MOICUYETOB MPOMBIIIJICHHBIX 3aI1aCOB HE(PTH.

10. CoBpeMeHHbIE OCHOBBI METOJIMK CO3JJaHUS MaTeMaTH4YeCKUX MOeiell CCea0BaHus
( pacueT, MOCTPOCHHE, YTOUHEHUE).

11.OcHOBHbIE NPUHIUIIBI TOCTPOESHUSI HUCIEHHBIX MOJENEH .

Tema 7. U3menenue u BBog nepBu4HbIX JaHHbIX B iporpamme « KAPPA ECRIN».
1. Lean paboThl, TOPSIAOK MPOBEASHUS padOThI, OCHOBHBIE PACUETHBIE METOIUKH.
2. PexxuM co3naHus poeKTa.

3. BBoa nanHbIx. PexxuM co3naHust UCCAEAOBAHUS.

4. Beinonnenus pacuera. Co3znaHue MoaeH.

5. Bo3aMoOxkHOCTH pacdeTa NPOrHO3HONW MOIENH.

6. UnTepnperanus uccienoBaHusl.
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7. I'padpuueckre naHHbIE BO3MOKHOCTH UCCIIEOBAHUS.

8. OCHOBHBIE THUITOBBIE MOMEHTBI 00Pa0OTKN UCXOMHBIX TAaHHBIX.

9. Ocuosnbie mpuHuunel [JIUC. Henu nposenenus [ JIC

10. Untepnperauus pesynsraros I JIUC.

11. Beibop BapmaHTa METOAMKU pacueTa B 3aBUCHMOCTH OT VCJIOBHUM COCTOSHUS
CKBaYKUHBI.

Tema 8. Ananu3 u noaroroBka JaHHbIX ¢ nomolusi nporpammel « KAPPA ECRINy, 6ok
Rubis.

1. Llenb paboThl, MOPSAOK MPOBEAEHHs PaOOThI, OCHOBHBIE PACUETHBIE METOAUKHL.

2. PexxuM co3maHus MPOEKTa.

3.BBon npmaHHbIX. PexxuM co3maHus  MccienoBaHUS.  ANTOpPUTM  NPOBENEHUs
UCCJIEIOBAHMS.

4. Bemonuenus pacuera. Co3nanue MOIEINH.

5. Bo3aMOxkHOCTH pacueTa NPOrHO3HONW MOAENH.

6. Unrtepnperauus uccnenosanus. KoppekTupoBka pe3ysibTaToB.

7. I'padpuueckne naHHBIE BO3MOXKHOCTH HCCIEIOBAHUS.

8. OcHOBHBIE MOMEHTBI OOPa0OTKHU U 3arpy3KH UCXOIHBIX TaHHBIX.

9. IlepeunciuTh METOABI ITOICUETOB MPOMBIIIJICHHBIX 3aI1aCOB HE(PTH.

10. CoBpeMeHHbIE OCHOBBI METOJIMK CO3JaHUSI MAaTEeMaTHYEeCKUX MOeiell HCCea0BaHus
( pacueT, MOCTPOECHHE, YTOUHEHUE).

11.OcHOBHBIE NPUHIUIIBI TOCTPOESHUSI YUCIEHHBIX MOJENEH .

Tema 9. MogenupoBanne MHOrocjaoiiHbix cucrem. Ilpumenenne nporpammbi«KAPPA
ECRIN», 010k Rubis.

1. Llenb paboThl, MOPSAOK MPOBEAEHHs PaOOThI, OCHOBHBIE PACUETHBIE METOAUKHL.

2. PexxuM co31aHus POEKTa.

3.BBon nmaHHbIX. PexxuM co3gaHus  uccienoBaHUS.  ANTOpPUTM  NPOBEAEHUs
HCCJIEIOBAHM.

4. BemognHenus pacuera. Co3nanue MOIEINH.

5. Bo3aMoOxkHOCTH pacdeTa NPOrHO3HONW MOIENH.

6. Unrtepnperauus uccnenosanusa. KoppekTupoBka pe3ysibTaToB.

7. I'paduueckne naHHBIE BO3MOXKHOCTH HCCIEIOBAHUS.

8. OcHOBHBIE MOMEHTBI OOPa0OTKHU U 3arpy3KH UCXONHBIX TaHHBIX.

9. IlepeunciuTh METOABI MOACUETOB MPOMBIIIJICHHBIX 3a11aCOB HE(THU.

10. CoBpeMeHHbIE OCHOBBI METOJIMK CO3JaHUSI MaTeMaTHUEeCKUX MOeiell NCCea0BaHus
( pacueT, MOCTPOCHHE, YTOUHEHUE).

11.OcHOBHBIE PUHIUIIBEI TOCTPOESHUSI YUCIEHHBIX MOJENEH .
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5. Meroauueckue MaTepHaJibl, ONpeaesonue NPoueaypbl OLeHUBAHUS 3HAHUH, YMeHUil,
HABBIKOB M (WJIM) ONbITA AeATEIbHOCTH, XAPAKTEPU3YIONIHUX 3TANBI ()OPMHUPOBAHUSA
KOMIIeTeH LMK

ITockomnpky yueOHast AMCHUIUINHA PU3BaHa (OPMHUPOBATH HECKOJIBKO JECKPUINITOPOB KOMITE-
TEeHLUH, Ipollelypa OLIEHUBAaHUsI peau3yeTcs O3TAHO:

1-it 3Tan: ollEHNHBAaHME YPOBHsI AOCTHXKEHHUS] KaKIOrO0 W3 3aIUIaHUPOBAHHBIX PE3YJIbTaTOB
00y4eHHs — IeCKPHUNTOPOB (3HAHUH, YMEHUH, BIQACHNH) B COOTBETCTBUHU CO IIKAJAMHU M KPUTEPH-
MU, ycTaHOBIeHHbIMU KapTamu komnereHuii OITOIT (ITpunoxenue k OITOIT 1-3). DxcnepTHOH
OLICHKE TpenojaBaTessl MOIJIeKAT YPOBHU CHOPMHUPOBAHHOCTU OTAEIBHBIX NECKPHUITOPOB, IS
OLICHMBAaHUs KOTOPBIX MpeAHa3HaueHa [aHHas OLEHOYHas Mpoleaypa TEKyLIero KOHTPOJIS WU
MIPOMEXKYTOUHOI aTTecTally COTJIaCHO MAaTpULIE COOTBETCTBUsI OLIEHOUYHBIX CPENCTB pe3ysbTaTaM
oOyuenus o nucuuruinae (pasaen 3 @oHma ONeHOYHBIX CPEACTB).

2-i 3Tan: MHTETrpajbHas OLEHKA AOCTIDKEHHs OOyYaroIUMCsl 3aIUIAHUPOBAHHBIX Pe3yJIbTa-
TOB OOYYEHUS TI0 UTOraM OTAEIbHBIX BUJOB TEKYLIETO KOHTPOJIS i TPOMEKYTOUHOHN aTTeCTaLIH.

XapakTepucTHKA NPOLEAYP TEKYIIEro 1 HTOroBOro KOHTPOJISA 0 AHCLHHUIIJIMHE &
«lIpuknagHeie NporpaMMHbIE TPOAYKTHI

Otyer mo mpaxTu-
1. | geckum  3aHATHAM
(cobecemoBaHue);

CHCTCMATHYCCKH HA 3aHATHAX

CPYIIOBAS  OLCH-
Ka, B3AHMOOLICHKA,
CAMOOLICHKA

3AQYTCHO /HE 3a-
UTEHO

Haunmenosanue [MeproaumIHOCTH U CTIOCO0 Metoas! oucHn- (Buasl BeicTaBnsa-| Cmocod ydeTa HHIHBH-
Neo OIICHOYHOTO CPeA- | MPOBCACHHA MPOICIYPHI OLIC- BAHHS CMBIX OIICHOK | IyaTbHBIX JOCTIKCHHHI
crea* HUBAHUA o0yJaronmxcs
SKCHECPTHBIH,

JKYpHAJ ydera ychesac-
MOCTH

2. | 3auer

pa3 B CeMECTp, 1O OKOHUYAHUH
H3YUCHU S TUCHHATIIMHBI

SKCIECPTHBII

3AQUTCHO /HE 3a-
UTEHO

BEIOMOCTb, 3a4CTHAA
KHIDKKA W y4eOHas Kap-
TOYKA, HHZ[I/IBI/II[yaJIBHBIfI
1aH, OPTHOIHO

Y nOBNIETBOPUTEIbHAS OLIEHKA MO AUCIHUILTHHE, MOXKET BBICTABIISATLCS U TIPU HETMOJHOM cop-
MHUPOBAHHOCTH KOMIIETCHLIUN B XO/I€ OCBOCHHS OTAENIbHON y4eOHOH AMCUMIUTUHBL, eciu ux Gop-
MHUPOBAHUE MPENIONaraeTCs MPOIOJDKUTh Ha OoJiee MO3AHUX dTarmax OOydYeHUs, B XOAe H3yUeHUs
Opyrux yueOHbBIX TUCIUTLINH.
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