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[Ipunoxenue 4. Meroandeckue ykasaHus 110 IPOBEICHHIO 1a00PTAOPHBIX paboT



1. TPEBOBAHUSI K PE3VJITATAM OCBOEHHS AU CLIUILIHHBI

IInannpyemple pe3ynbTaThl OCBOGHHA OCHOBHOH NpodeccHOHAIbHOM 00pa3zoBaTenbHON mpo-
rpammel (OIIOII) — xomnerennun obyuarommxcs. Onu onpenensiorcs TpeOOBaHUSIMH CTaHapTa 110
HaIIPaBJICHMIO TIOJITOTOBKH U POPMUPYIOTCS B COOTBETCTBHHU ¢ MaTpuiieit komnereruuii OITOIT.

IInanupyemble pesynbraThl 00ydeHHsA MO IHCHUILTHHE «KOMIBIOTEPHBIE METOIbI MOJIETHPOBA-
HHSI CTPOMTEILCTBA HAKIIOHHO-HANAPaBIEHHBIX CKBAKHHY» — 3HAHUS, YMEHHUS, HABBIKKA U (WUJIM) OIBIT Je-
SITENIBHOCTH, XapaKTEPHU3YIOLIMeE ITalibl (JOPMUPOBAHUS KOMIIETEHIINH U 00eCIIeYnBaONIHNe JOCTUKEHNE
IIAHUPYEMBIX PE3YIbTATOB OCBOEHUS 00pa30BaTENIbLHON MPOrpaMMBL; (GOPMUPYIOTCS B COOTBETCTBHU C
kapramu komreTtenmuii OITOIT.

[InanupyemMele pe3yabTatThl 00yueHHUs IPEACTaBIECHbI B Ta0nuie 1.

Hepeqeﬂb IVIAHHPYEMBIX Pe3yJIbTAaTOB Oﬁy‘leﬂﬂﬂ o JHCHHILJIHHE

Tabnuua 1

Hludp
KOMITETEHLIMH

HaumeHoBaHKHe KOMIIETEHLIMH

IInanupyemble pe3yabTaThl 00yHYEHHUS MO JAUCLIMTTHHE

ITpodeccnonanbubie KOMIETEHUHH

ITK-6

CnocobHOCTE
IMPHMEHATH NOJIYYCHHBIC 3HAHUS
JUIs pa3paboTKH H peayd3aliu
IIPOEKTOB, pa3zIuYHBIX
IIPOIIECCOB  MPOMU3BOACTBEHHOM
JeSITeIEHOCTH

3uaTh: METOIBI peau3alliid IIPOEKTHBIX pe-
MIEHUH M IJJaHUPOBAHMS Pa3IMuUHBIX
IIPOLIECCOB  TPOMU3BOJICTBEHHON  Jies-
TEJILHOCTH

Iudp: 3 (MIK-6) -1'

YMerb: 000CHOBBIBATh TMPOEKTHBIE, ONEPaTHB-
Hble W JIpYyrde TEeXHOJIOTHYECKHE pe-

LIEHMA, B X0/ pealu3allii PasIuuHbIX
MPOLIECCOB  [IPOU3BOACTBEHHOH  Jesi-
TENLHOCTH

ludp: V (TTK-6) -1'

Bnajers: HaBpIKaMH aHaJIU3a PEe3yJIBTATOB IPH-
MEHEHHS IIPOEKTHBIX, OIEPAaTUBHBIX U
JPYIHX TEXHOJIOTHYECKHX pEIICHHH, B
XO0JIe peanu3alliy pa3/IMYHbIX MPOLEC-

COB IIPOW3BOJICTBEHHOM JeATETHHOCTH
udp: B (IIK-6) -1'

ITK-8

CriocoGHOCTh HCIONB30BaTh aB-
TOMaTH3UPOBaHHbIE CHCTEMBI
MPOEKTUPOBAHHMS.

3HaTh: Ha3Ha4YCHHUE " (dYHKUHOHAIBHEIE
BO3MOXHOCTH pa3jIMYHBIX CHCTEM NMPOCKTHPOBAHUSA,
udp: 3 (TIK-8) -1

Ymerh: paboTath ¢ pasMYHBIMH CHCTEMaMH
YPOBHE KBaIM(PHIHPOBAHHOTO MOIb30BaATENS;
Mudp: V (IK-8) -1'

Baagerb: IPaKTHYECKMMHU [IPUEMAMHU HCITOJIB30BaHUS
ABTOMATH3UPOBAHHBIX CHCTEM.

IIudp: B (11K-8) -1

Ha




2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

Hucunnmina b1.B.JIB.1.2 «KoMnbroTepHble METOBI MOJEIMPOBAHKS CTPOHTENLCTBA HAK/IOH-
HO-HalpaB/ICHHBIX CKBAXWH» OTHOCHTCS K JMCLMIUIMHAM [0 BBIOOPY BapHaTUBHOM uacTH Oioka |
Y4eOHOro 1IaHa MOATOTOBKM MarucTpoB 1o Hampaenenuro 21.04.01 «Hedrerasosoe genoy, nmpoduis
«CTpOHMTENBCTBO HAKJIOHHO-HAINPABIECHHBIX U TOPH30HTAIBHBIX CKBAXUH». JIMCIMIIMHA peaTn3yeTcs
Ha HedretexnonoruyeckoM daxynsrere ®I'BOY BITO «CamI'TV» kadeapoii «bypenne HedTAHBIX 1
ra30BBbIX CKBAKUMH.
B Tabnmuue 2 npuBeIeHE! MPEAIISCTBYIOMME U IOCIEAYIONINE IUCIHILIMHD], HallPaBieHHbIe Ha
(opmupoBaHHe KOMIIETEHIMH MCIUTIIHHE] B COOTBETCTBHH ¢ Marpuue komnerennuit OITOIT u yue6-
HEIM IUTAHOM ITpoduIs.

HpenmecTBymmne H moc/ieyrInHe JHCIHHIJIHHBI,

Tabnuua 2

HanpagsJ/JieHHbie Ha GopMHpPOBaHHE KOMIETEHIHI

Ne Iudp 1 HaumMeHoRaHHe IMpenwectrytoiye [Tocneayromue AUCUMIIIAHBI (TPYIITbI
n/n KOMTETEHLIMH JIUCLIUTUIUHBI JIMCLIMIIMH)
IIpodeccuonanbabie KOMIETEeHIHH
[IK-6 CnocobnocTs Texnomoruyeckas [Tocnenyromue AUCHUIIMHBI
NIPHUMEHSTH [I0JIy4YeHHble | 0€3011aCHOCTD NPH OTCYTCTBYIOT.
3HaHUA U pa3spaboTKH | CTPOUTENLCTBE CKBAKHH;
1 | ¥ peajlM3allMH IPOEKTOB, | IPOMBIBKA CKBAYKHH B
Pa3JIMYHBIX [IPOIIECCOB OCIOKHEHHBIX
IIPOU3BOJICTBEHHOM YCIIOBHUSX.
JEeATeIbHOCTH.
[1K-8 CnocobHocTh CtpouTtenscTBo [Tocnenyromue TUCIHMNIINHEL
HCIIONB30BaTh HAaKJIOHHO- OTCYTCTBYIOT.
aBTOMATH3HPOBAHHLIE HallpaBIIEHHBIX CKBaXXWUH
CHCTEMBI Ha Cylle U Ha MOpe;
2 | IpOEKTHPOBaHHSI. HM3MEPEHHE U KOHTPOJIb B

TEXHOJIOTHYECKHUX
nporeccax
HedTerazoBoro
TIPOM3BOJICTBA.




3. CTPYKTYPA U COAEPKAHHUE JUCHUITJIMHDBI

3.1. CTPYKTYPA JTUCHUIIJIMHLI

OO61ass TpyaoeMKOCTh (00bEM) JMCUMILIMHBI cocTaBiseT 2 3aderHble eauHuubl  (3ET),

72 akaJeMHYECKHX Yaca.

®opma KonTaktHas pabora,
Tpyno- IMpakTuy. | JJaGopar.
C Jlexunm, CPC, | npomexyTo4HOro 4ac.
€MEeCTp | €MKOCTb., 3aHATHA, | paboThl, : ( s :
oy yac. = o yac. KOHTPO/IA (3a4€T, | ayaWTOp- | BHEAyaMTOp-
MR : ' skzameH, KP, KIT) Has Has
- 1242 - - 8 64 3ayer 8 2
HUrtoro| 72/2 - - 8 64 3a4yer 8 2
OO1mue cBeleHUs O CTPYKTYpe AUCHHUIIIIMHBI IIPE/ICTaBICHBI B TabmuIie 3.
TpynoeMkocTh AMCHHIIHHBLI B BHABI Y4eOHOI paboThl Tabnuua 3
v C
Bua yueGHo# paboTel Bcero yacor emze i
AyauTopHasi KOHTAKTHas pabora (Bcero) 8 8
B ToM uucne:
Jlexuuu = g
[TpakTrueckue (113) - -
JlaGopatopHbie paboTsi (JIP) 8 8
CamocroaTteasHan pabora (Bcero) 64 64
B TOM yHciie: KOHTAKTHAA BHeaylHTOpHAas padoTa 2 2
CamocToaTenbHOE H3Yy4eHHEe TeOPETHUSCKHX MONIOKEHHH 0 4
npeamera
IToaroroska k 1a0OpaTOPHBIM 3aHATHAM M O(OPMIIEHHE OTHYETOB 16 16
ITonroroBka K 3a4eTy 4 4
HUTOI'O: qac, 72 72
3a4. e/l 2 2
Pacnpenenenne yueOHO#H HArPpY3KH 0 pasae/iaM JHCUHILIHHBI
Tabnuua 4

Buabl yueOHOM Harpysku U ux
TPYAOEMKOCTb, Yachl
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OCHOBHBIE NOHATHS MOJACIMPOBAHUSA. DTaIlbl pa3BH-
THsI MOJEJIHMPOBaHUsS MecTopoxaeHuil YB. Marema-
1 | Tvyeckoe MoaenupoBanue. OCHOBEI MAareMaTu4deCcKoro - - 2 12 14
MoznenupoBaHHs. OCHOBHBIE CTAIHH KOMIBIOTEPHOTO

MOJICITHPOBAHHUSA.




Maremarnyeckoe MOJICIIHPpOBaHHE. OcHOBBI Marema-
2 | tTuueckoro MopenupoBaHus. OCHOBHBIE CTaIUU KOM- - 12 14
[BLIOTEPHOI'0 MOJIETTHPOBaHHS.
Maremarnyeckue u QU3HYSCKHE 3aKOHBIL, JIe)KalllHe B
3 | ocHOBe NPUHIUIIOB MoJeIUpoBaHUusd. OCHOBHBIE CTa- - 10 10
JIMH TPEXMEPHOI'0 MAaTeMaTH4Y¢CKOro MOAETHPOBAHHUS.
OCHOBHBIE CTaJUH KOMITBIOTEPHOT'0 MOIEITHPOBAHUA
4 | MECTOpPOXKJIEHHH YIineBoaopoaoB. [lpuHnMNHanbLHbIE - 6 8
THIIBI MOJIEJIEH.
5 Crenanu3upoBaHHbIi  NIPUKIIAJIHEIE [TPOrpaMMHEIe ) 12 12
npoayKThl. O651aCTH X NPUMEHECHHUS.
ANTropUTMBI pellieHHs] THIIOBBIX 3adad pa3paboTKH H
6 | OKCILIyaTalliHd IAKETOB IpOrpaMM € MNPHMEHEHHEM . 6 8
METOJIOB MOJIEJIMPOBAHUSL.
KOHTaKTHas BHeayAWTOpHas pabora - - . 2 2
IToarororka k 3auety - - - 4 4
HUTOI'O - - 8 64 72
3.2. COAEP)KAHUE JIUCHHUITJIMHBI
Jlekuun yyeOHBIM IJITaHOM He MPeayCMOTPEHBEI.
IpakTH4YecKkue 3aHATHS YYeOHBIM MIAHOM HE NPETyCMOTPEHEL.
JlabopaTopHbie paGoThI Tabnuua 5
Ne Homep H 6 i 06 TpyaoeMKoCTb,
i s auMeHOBaHuWe 1abopaTopHOH paboThl M NepeveHb AUAAKTUUECKHX eIHHUIL BB

JlabopaTtopuas paGora Nel.

AHanm3 u 06paboTka JaHHELIX ¢ noMomb nporpammel «KAPPA ECRIN».
[TporpaMMmHBbIH TUNOBOW pacyeT rUAPOAWHAMMYECKOH MOJENH HehTIHOro Me-
cTopoX/JeHus, 06paboTKa MoTy4eHHbIX Pe3y/IbTaToR.

JlaGopaTopuas paGora Ne2.

O6paborka 1 noaroroska AanHeIx B nporpamme « KAPPA ECRIN», 6a0k
nporpammel Topaze. TunoBas nepBu4yHas MoeNb JIA aHanusa A0OBIYM
HedTH 1 rasa. Pacuer THIOBO Mozeny Ui aHan3a JOOBIYH.

IMocTpoenne monen anaju3a J00bIYH HA OCHOBe NPHMEHEHHsl MAJIETOY-
HbIX KpHBbIX DeTKOBHYA H KPHBBIX Nagenus Apnca. [Iporpamma « K APPA
ECRIN», 6ok Topaze. OueHka 3anacoB HedTH, TPOSKTHPOBAHHE N00BIYM.
MoaesiMpoBaHHe NOITAMHOM A00bIYM HEDTH.

JlabopaTopuas paGora Ne3.

H3venenne H BBOJ NepBHYHBIX JaHHBIX B nporpamme «KAPPA ECRIN».
[TocTpoeHue cucTeMbl OOBEMHBIX CTPYKTYP C LieNblO HabwoneHus npouecca
rMAPOMHAMHUYECKHX MccaieoBaHUi. biiok nporpammel Sapfir.

IToaroroeka u gopMUpoBaHHe UCXOAHBIX JAHHBIX U1 pacyeToB B O/IOKe mpo-
rpammbl Sapfir. IToctpoeHne cucTeMbl 0GbEMHBIX CTPYKTYP C LENbIO Habo/e-
HMA TIPOLIECCa THAPOAHHAMHYECKUX UCCIISI0BaHHI.

JlaGopaTopras paGora Ned,

AHAIH3 H NOArOTOBKA JaHHBIX ¢ nNoMombio mnporpammel «KAPPA
ECRIN», 610k Rubis. [TporpaMMHbIii TUIIOBO# pacyeT 1Mo NOCTPOEHHIO TPEX-
MEPHOH YMCIIEHHOH MoJe/d BbIOPAHHOIO y4acTka He(pTAHOro MECTPOXKIEHMS
Ha OCHOBaHWM UCXOJHBIX MIACTOBLIX JaHHBIX.

MopaennpoBanune MHOTOCJOHHBIX CHCTEM. IIpumenenne
nporpammbi«<KAPPA ECRIN», 610k Rubis. Peluenne HennneHbIx 3a1ay.
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CamocTosiTesqibHAs padoTa CTYIeHTA

Tabnuua 6

Paznen nuc-
L{MIIMHbI

Ne
n/n

Buna camoctostensHo# pabotsl cTyaenta (CPC) u nepeyeHs AHIAKTHUECKHX
€JIHHHLL

TpynoeMKoCTh,
Hacop

IloaroroBka k jaaGoparopHbiM 3aHATHAM. V3yueHue TeopeTHYecKoro
matepuaa. O3Hakomsenue ¢ Teopueit [ JIUC u ruapoaMHaMUM4eckoro Moe-
JTHPOBAHHA. Kpa‘rxoe MNOBTOPEHHUE OCHOB TMAPOAMHAMHMKH C TIPHUMCHCHHCM
OCHOB MOJEJIMHpOBAHUA.

CaMocTosTe/IbHOE H3YUCHHE TEOPETHYECKHX OCHOB npeamera. Msyuenue
OCHOBHBIX MOHATHH W HanpaBleHHH TUCUMIITHHBIL. O3HAKOMJIEHHE ¢ MOZIe/Ib-
HOH OCHOBOH COBPEMEHHBIX MPOrPaMMHBIX MPOJYKTOB.

Uzyuenne merogonorun no nporpamme «KAPPA ECRIN», 6aok
Topaze. IlocTpoenne THNOBBLIX MOJEJEH N0 3aJaHHON TeMaTHKe.
W3y4eHue JaHHBIX U TEOPHM, OCHOBAaHHBIX Ha KPUBLIX ApIica U rnaje-
Tok @etkoBuya. [locTtpoenue u aHanu3 KpHUBBIX, HA OCHOBE PacCMOT-
PEHHBIX MeToIMK. M3yueHHe OCHOBBI TEOpPUHM aHamM3a H J0OBIYH
He(TH U rasa.

CamocTosiTe/IbHOE H3Y4eHHe MeTON0JIorHH mno mnporpamme «KAPPA
ECRIN», 60k Sapfir. [loctpoenne THNoBbIX Moje/iel 10 3aaHHON Tema-
THKE. HOCTpoeHHe H aHa/IM3 KPHBBIX, HA OCHOBC paCCMOTPEHHBIX METOIHK.
H3yuyeHne OCHOB TEOPHH THAPOJEHAMHYECKMX HCCIIEI0BAHHH.

IMoarororka k .rlaﬁopa"ropﬂbm 3AHATHAM. I/lsyqel-me TEOPETHUYECKOTo Ma-
TE€pHaia no 31EMEHTaM reoJiorH4eCcKoro MoaeJ IHpoOBaHHs.

CamocTosiTe/IbHOEe H3yUeHHe TeopeTHYeCKHX OCHOB npeameta. Msyuenue
OCHOBHBIX MOHATUH U HanpaeleHHH AUCLMIUIHHBL. O3HAKOMJIEHHE C MOJENb-
HOW OCHOBOHW COBPEMEHHBIX MPOrPaAMMHBIX MTPOAYKTOB.

CamocrosiTeibHOe H3y4YeHHe Merofonorun mno mnporpamme «KAPPA
ECRIN», 6ok Sapfir. [loctpoenre TUNOBLIX Mojened Mo 3afaHHON TeMa-
tuke. [locTpoeHne u aHanu3 KpMBBIX, HA OCHOBE PaCCMOTPEHHBIX METOMMK.
M3yyeHre OCHOB TEOPHH I'HAPOJACHAMHYECKUX UCCIIEIOBaHHUH.

CamocrosTelbHOe H3yueHHe MeTogoJoruH mno mnporpamme «KAPPA
ECRIN», oanoxk Topaze. TlocTpoeHue THMOBBIX MOjeNeil MO 3a/aHHOM
Tematuke. M3ydyenue ocHOBBI TeopHy aHanM3a U 100BIYM HE(TH U rasa.

CamocTosiTe/IbHOE H3YUEHHE TEOPETHYECKHX OCHOB Npeamera. M3yueHue
OCHOBHBIX TIOHATHH H HaﬂpaBﬂeHHﬁ JMCLMIUIMHBL.  O3HaKOMIIEHHe C
MO/1e/1bHOH OCHOBOH COBPEMEHHbIX IIPOrPAMMHBIX IIPOAYKTOB,

10.

IloaroToBka Kk JabopartopHbiM 3aHsTHsAM. H3ydenue Teopuu mo mpo-
rpamme «KAPPA ECRIN», 610k Rubis. Ochoebl 3D — monenupoBaHus.
TeopeTHyeckHe OCHOBBI MareMaTH4ecKoro MoaeiaHpoBanus. OCHOBBI MOJE-
JIMPOBaHUA W NMOCTPOEHHUS LMPPOBBIX TPEXMEPHBIX a|PECHBIX ME0IOro - Ma-
TeMaTH4eCKUX MoJeNneH MecTopokaeHui yrnesopopoaos. IloarotoBka wuc-
XO[IHBIX JIaHHBIX [ MOCTPOeHHs Mofesei: BBoA, ouu(poBKa MarepHana u
HeXoHbIX KapT. [ToaroToBka K onpocy no KaxJIioMmy pasaeny.

BreaynuropHas koHTakTHas pabora (KOHCYIbTalMK)

HOﬂTOTOBKa K 3a49CeTy

HUTOIo

64

4. Ilepedyenb y4eOHO-MeTOAHYECKOr0 o0ecnevyeHusl AJIs CAMOCTOATeIbHOH paboThl

oﬁyqam IHUXCH MO JTHCHHIIJIHHE

e CamocrosiTe/IbHOE H3Y4YeHHE TCOPETHYECKOI0 MAaTEepHAJIa 110 IpPeaMETY.
Hepequb TEM JI71s1 CAMOCTOATENILHOTO U3YYEHHS CTYIEHTAMHU TEOPETUUECKOTO MaTepuana:




- mo TeMe 2.1: Bpexenue. IloHATHE MONEIHPOBaHHA B HE(TAHOH NPOMBIILICHHOCTH.
HeoOxomumocts  MozenupoBanus. Tumbel  Mozeneid. [loHsTHE MOIETMPOBAaHMS  ILIACTOB.
[IpenmyuecTBa MOACIMPOBAHUS;

- o Teme 2.2: IcKycCTREHHBIH MHTEIIEKT. BO3HUKHOBEHHE, STAIbl PA3BHTHS,

- mo Teme 2.3: MHTerpupoBanHas 06a3a reoNorH4eckoi, reopu3H4eckoi, THAPOIUHAMUYECKONH H
NPOMBICJIOBOM HH(OPMALINY;

- mo teme 2.4: [IporpamMmukie cpeicTBa OH(POBKH U FeOMETPH3ALIMHK 3aiiexkKell HeTH U NojacYeTa
OanancoBbix 3amacoB HedpTH M rasa. OneHka 1enecooOpa3Horo o00beMa HMCIOJIL30BAHUS
TPEXMEPHBIX MaTeMaTHYECKUX MOJIeIel MPU NMPOEKTUPOBAHMH 00BbeKTOB pa3paborku. [locTpoenne
JeTallbHOM U(POBOH TPEXMEPHOH aJpECHOIi reoIoro - MaTeMaTHYeCKOH MOJIeNTH MeCTOPOKIeHUS
YIIIEBOOOPOOOB,

- no Teme 2.5: DKcHepTHhIE CUCTeMbl. Bo3HMKHOBeHMe, pa3BUTHe NpoeKTUpoBaHue. |lpumepsl
9KCTIEPTHBIX CHCTEM.;

- mo Teme 2.6: OCHOBHBIE CTaJiMd KOMIBIOTEPHOIO MOJEIUPOBAHHS MECTOPOXKIEHUIN
yIeBoaopooB. [ IpunnMnuansupe THIIBI Moenel. MaremMaTHueckoe MOJIeTHPOBaHHUE;

- mo teme 2.7: CYB]l, CAIIP. Jlannsle, pa3paboTka W mpoekTupoBaHue. VCrosnb30BaHHe KAk
CpeCTBa pelleHNs IPUKIAIHBIX 3a1a4;

- mo teme 2.8: MojenMpoBaHue MPOLECCOB IKCILIyaTallHd CKBAXKUH: MOJCIHPOBAHHE CKBAXKMH.
Pacyer mnoTeHIHManoB ¢ WCMONb30BaHMEM JOeOHTa CKBaKHH B sBHOM Buje. OmnpejeneHue
NapaMeTpoB IUIacTa IO JAHHBIM THIPOJIMHAMHYECKOTO HCCIICOBAHUS CKBAKHH H IPUMEPHI
COCTaBJIEHHs aJITOPUTMOB JIJIsl pacyeTa ¢ IOMOIIBIO KOMITBIOTEpa;

- mo Teme 2.9: OCHOBHBIC CTajMH KOMIIBIOTEPHOTO MOJEIMPOBaHHs. MareMaTHyeckue W
¢usnyeckre 3aKoHBI, JieXallHe B OCHOBE IIPOIECCOB MOAEMHPOBaHUS. OCHOBHBIE YpaBHEHHS,
HCIOJIb3yeMbIe B MaT€MaTHYeCKOM MOJENUpOBaHMH. IlocTaHOBKa  HaYaldbHBIX M TPAHHYHBIX
ycnosui. ITopanok cocraBnenus ypaBHeHH MHOTO(Ma3HBIX TEUEHHI;

- no TeMe 6.1: VpaBHeHHs, MCIONb3yeMble NPH MaTEMaTHYECKOM MOJIECIMPOBAHHMH TPOIIECCOB
paspabotku. Knaccuduxanus ypaBHeHHH, HCIONB3yeMBIX IPH MaTEMaTMYECKOM MOJIEIHPOBAHHH.
Cocrapnenue ypaBHeHMil JUli MOJEIMPOBAaHHUS TeyeHHs B Iuiacte. HawanpHble W TpaHHYHEBIE
ycinoBus. lIpumMepbl MoCTaHOBKM Ha4aldbHBIX W I'PAaHHYHBIX YCJIOBHH HA CKBa)KHMHAX M TPAHMIIAX
IJIaCTOB;

- mo Tteme 6.2: Ilporpammuble mpoayKThl. TeXHOIOrHs, OCHOBBI CO3[aHHs W NPOCKTHPOBAHHS
[IporpamMMHBIe IPOAYKTHI B HeTAHOM OTpaciu;

- mo teme 6.3: Ilopanok cocTaBieHHs ypaBHEHHMi U OJHO-, ABYX- M TpeX(asHLIX TCUECHHIl B
MHOTOMEpPHBIX IpocTpaHcTBax. [lopsaiok permeHns ypaBHeHHH. MHOIOKOMIIOHEHTHBIE CHCTEMBL.
VicTouHMKH ¥ CTOKM. SIBHAs U HesIBHAs KOHEYHO — Pa3HOCTHAs CXeMa. YCTONYMBOCTBH YHCICHHBIX
cxeM. CBOMCTBA pa3IMYHbIX CXEM JUCKpeTH3aHU. DPHEKTHBHOCTD BEIYHCIUTEIBHBIX CXEM:

- o TeMe 6.4: DxcneprHble cHcTeMbl. |IpHHIMNIHATBHBIE THIIBI UCIIOIL3YeMBIX cHcTeM. OCHOBEI
pa3pabOTK¥ M INPOEKTHPOBAaHMs SKCIEPTHBIX CHCTeM. TeXHOJIOTMYeCKHX MK pa3paboTKu
NPOrpaMMHBIX IPOAYKTOB JUIS MPUKIAAHEIX 3a/1a4. CriocoObl XpaHeHHs H 00pabOTKH JMaHHEIX.;

- mo Teme 6.5: DKcneprHble CHCTeMbl. [IpHHIMIIBI TOCTpOEHHs, CTPYKTypa M TEXHOIOTHS
ucrionb3oanusi CAITP u CYB]] B HedTsAHOI POMBIILIEHHOCTH.

¢ TloaroToBka K J1a00paTOPHBIM 3aHATHAM.

Bonpocel Kk 1a60paTopHbIM 3aHATHAM
Tema 1. Ananu3 u 06paboTka gaHHBIX ¢ ToMomBI0 nporpammer «KAPPA ECRIN».
1. Ilens paboTel, MOPSAOK NpOBeNeHks pabOThI, OCHOBHBIE PACUETHBIE METOIHKH.
2. PexxuM coznanus nmpoexra.
3. Bon nanubIX. PexxuM co3ianus ucciie[oBaHus.
4. Bemonuaenus pacueta. Co3nanue MOJIeNy.
5. BO3MOXHOCTH pacyeTa IPOrHO3HON MOIEIH.
6. HMHTtepnperanus Uccie10BaHUs.
7. I'paduyeckue TaHHBIE BO3ZMOXXHOCTH HCCIIEI0BAHHS.



8. OCHOBHBIC THIIOBBIE MOMEHTHI 00pabOTKU UCXOAHBIX JIaHHBIX.

Tema 2. O6paborTka u noaroropka aanubix B nporpamme «KAPPA ECRIN», 6,10k nporpaMmel
Topaze.

. Llenn paGoThl, MOPSI0K IPOBEAEHHS padOThl, OCHOBHEIE PACUCTHBIC METOIMKH.

. PexxuM co3nanus mpoexTa.

. BBox manHbIX. Pexxum co3panus uccie10BaHus.

. Bemonnenus pacyera. Co3naHue THIIOBOM MOIEIIN.

. Bo3MoKHOCTH pacyeTa NpOrHO3HOH MOJEIH.

. MiHTepnpeTanus uccie10BaHus.

. I'padrueckre 1aHHBIE BO3MOKHOCTH HCCIIEIOBAHUS.

. OCHOBHEIE THIIOBBIE MOMEHTHI 06p&60TKH HCXOOHBIX TaHHBIX.

9. IlepeyHCIATh METOIBI MOACYSTOB IIPOMBILIVICHHBIX 3aracoB HE(TH.

10. BeiGop MeTOAMKH pacyeTa B 3aBUCHMOCTH OT YCIIOBHH, CIIOKHBIIUXCS HA 3aJI€KH.
11. Teopus ®@etxoruya. Kpussle Aprica. Kpusas brielicunreiima.

12. CoBpeMeHHEBIE OCHOBBI METO/I0JIOI'MH aHAJIN3a JOOBIYH.
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Tema 3. IocTpoenne Moae H aHAAH32 100bIYH HA OCHOBE NPHMEHEHHS NAJETOYHBIX KPHBBIX
@eTKOBHYA H KPHBBIX MageHns Apnca.

1. Llenb paboThl, NOPAAOK NpOBeeHHs PabOThI, OCHOBHBIE PACYETHBIE METO/IUKH.

2. Pexum co3naHus IpoeKTa.

3. Beoa nannbix. PesxxuM co3ganus UCcaeaoBaHus.

4. Bemonnenus pacuera. Co3nanne MoJeNu.

5. Bo3aMOXKXHOCTH pacdera IpOrHO3HOM MOIE/H.

6. MaTepnperanus ucciae0BaHus.

7. I'paduueckue qaHHbIE BO3MOKHOCTH HCCIIE0BAHHUA.

8. OCHOBHBIE THITOBEIC MOMEHTBI 00pabOTKH UCXOIHBIX JaHHBIX.

9. IlepeyrcIUTh METOIBI MOICYETOB IIPOMBIIIICHHBIX 3arlacoB HE(TH.

10. CoBpeMeHHbIE OCHOBBI METOJI0IOTUYU aHaIH3a JI00BIYH (pacyer, MOCTPOeHHe, YTOUHEHHE
MOJIETH).

11. Beibop MeTOAMKH pacyeTa B 3aBUCHMOCTH OT YCIIOBHH, CIIOKUBIIUXCS Ha 3aTIEWKH.

12. Teopus ®@errkosuuya. Kpupsie Aprnica. Kpusas brneficunreiima.

Tema 4. INocTpoenne Moxenn aHanu3a 100bIYH - rpadHK MaTepHanabLHOro 6ajanca, pelmeHne
HeJIHHeHHBIX 3224,

1. Ilesms paboTel, MOPsIOK NpoBefeHus paboThl, OCHOBHEIE paCYeTHBIE METO/IMKH.

2. PexxuM coznianus poexTa.

3. BBoa ganHbIX. PexuM co3gaHus UCCIIE10BaHUS.

4. Boiosnnenus pacyera. Co3aanne MOJEIH.

5. Bo3M0OKHOCTH pacueTa NpPOrHO3HOH MOJEIIN.

6. MHTepnperanus ucciaeaoBaHus.

7. I'papmueckue JaHHbIE BOBMOKHOCTH HCCIIEOBaHUSI.

8. OcHOBHBIE MOMEHTHI 00pabOTKM HMCXOOHBIX AAHHBIX [JISI OCHOBHBIX THMIIOB IOCTaHOBOK
[PaKTHYECKHUX 3a/ay.

9. IlepeurcauTh METOABI OJICYETOB IPOMBIIILICHHBIX 3aacoB He(TH.

10. CoBpeMeHHbIE OCHOBBI METOIOJIOTHH aHaIu3a J00BIUHM (pacyeT, MOCTPOCHHE, YTOUHEHHE
MOJIEITH).

11. Bribop MeToauKku pacyeTa B 3aBUCHMOCTH OT YCJIOBHHM, CTIOKUBIINXCS Ha 3aJIEKH.

12. Teopus ®etkoBuua. Kpussie Apnca. Kpusas bieiicunreiimva.



Tema 5. Ilocrpoenne ruaponmnamuveckoii mozean B nporpamme «KAPPA ECRIN», 6ok
Sapfir.

1. Llenb paboTel, nOpsaoK NpoBeeHHs padOThl, OCHOBHBIE PaCYeTHbIE METOINKH.

2. PexxuMm coznianus npoekTa.

. BBoz1 nannbIx. Pexum co3anus uccie0BaHus.

. Bemonnenus pacuera. Co3aanue MOJEIH.

. BO3MOKHOCTH pacyeTa nporHo3HOH MOJIEIIH.

. MiHTepnperanus uccineaoBaHus.

. I'paduyeckue naHHBIC BO3MOXKHOCTH HCCIICIOBAHUS.

. OCHOBHBIE TUTIOBBIE MOMEHTEI 00PabOTKH MCXOMHEIX JAHHBIX.

. Ocnosnbie npuanuns! [JIUC. Lemu nposenenus I'JIUC

10. Uatepnperanus pesynsraros I JJUC.

11. Beibop BapmaHTa METOAMKHM pacyeTa B 3aBUCUMOCTH OT YCJIOBHI COCTOSHHS CKBAKUHBL.
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Tema 6. Koncrpynposanne komiiekcnoii reoverpun. Konerpynposanune AByxmepHoii Moge/n.
1. Ilens paboTel, MOPSI0K NpOBEIEHHS PabOThl, OCHOBHBIE PACYETHBIE METOIUKH.

2. PexxumM co3nanus npoekra.

3. BBox nanubIX. PexuM co3nanus Hecaeq0BaHusa. ANITOPUTM IIPOBENECHUS HCCIIEIOBAHHSL.

4. Bemonnenus pacuera. Co3maHne MOJIEIH.

5. BO3MOKHOCTH pacyeTa MpOrHO3HOM MOJIEJIH.

6. Wntepnperanus uccienoBanusi. KoppekTuposka pe3yibTaros.

7. I'padmueckue nanHbIe BO3MOKHOCTH HCCIIEI0BaHHU.

8. OcHOBHBIE MOMEHTBI 00PabOTKH M 3arPY3KH UCXOJHBIX JAHHBIX.

9. IlepeuncanTh METOIBI IIOACYETOB MPOMBIILIEHHBIX 3al1acoB HE(TH.

10. CoBpeMeHHBIE OCHOBBI METOIMK CO3/IaHHsl MaTeMaTH4YeCKHX MOJeleH HcCiea0BaHus
(pacuer, NOCTpOEHUE, YTOYHEHHE).

11.OcHOBHBIE TPHHIMITBI TOCTPOEHHS YHUCIEHHBIX MOJIETIEH.

Tema 7. U3menenne n BBOA nepBHYHBIX AanHbIX B nporpamme « KAPPA ECRIN».
1. Lenb paboThl, MOpPSOK MPOBENeH s PaboThI, OCHOBHBIE PACUETHBIE METOIUKH.
2. PexxuM co3naHus mpoexTa.

3. BBox nanHbIX. PexuM co3nanus Uccaen0BaHus.

4. Bemonsernus pacyera. Co3iaHue MOJIEIH.

5. Bo3amoxHOCTH pacyeTa NporHo3Hoi Mozey.

6. MHTepnperanus uccaenoBaHusl.

7. I'paduueckue TaHHBIC BO3MOKHOCTH HCCIIEI0BaHHS.

8. OCHOBHBIEC THIIOBEIE MOMEHTEI 00PabOTKH MCXOIHBIX JaHHbIX.

9. Ocnosuble npurnunel [JIAC. Ienu nposenenus IJTUC

10. MaTepniperamus pesynsraros I JIVIC.

11. Beibop BapraHTa METOIMKH pacdeTa B 3aBUCHMOCTH OT YCJIOBHI COCTOSHHUS CKBAKHHBL.

Tema 8. Ananus n moaroroBka AanHbIX ¢ nomombio nporpammbl «KAPPA ECRIN», 610k
Rubis.

1. Llens paGoTel, nopsnoK MpoBeeHNs pabOThI, OCHOBHBIE PACYETHBIE METOMKH.

2. PexxuM co3zanus mpoeKTa.

3. Beon nanseix. PexxuM co3nanus uccnenoBanus. AJropuT™ IIPOBEISHHUSI HCCIIE0BAHMS.

4. Bemmosnenus pacyera. Co3iaHue MOJIEIH.

. Bo3MOKHOCTH pacdera pOrHo3HON MOJIENH.

. Murepriperanus uccnenoBanus. KoppektupoBka pe3ynbsTaToB.

. I'padmyeckme naHHBIe BO3MOKHOCTH HCCIIEOBAHUSL.
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8. OcHoBHBIC MOMEHTBI 00pabOTKH H 3arpy3KH HCXOIHBIX JaHHBIX.

9. IlepeyrclIUTE METOABI [IOACYETOB IPOMBIIIIEHHBIX 3alaCOB HEPTH.

e 10. CoBpeMeHHbIE OCHOBBI METOJMK CO3/IaHMs MaTeMaTHYeCKHX MoOJeseH HCClIeIOBaHUs
(pacyeT, mOCTPOEHUE, YTOUHEHHE).

e 11.0cHOBHBIE IPHHIHIIBI IOCTPOCHUS YACICHHBIX MOJICTICH.

e Tema 9. Mogeanpoanne muorocaoinbix cucrem. Ilpamenenne nporpammbi«KAPPA
ECRIN», 010k Rubis,

1. Lenpb paboThl, MOPSAAOK NMPOBEICHUS PAOOTHI, OCHOBHBIE PACYETHBIC METOIMKH.

2. PexxuM co3naHus MPOEKTA.

3. BRoa naHHbIX. PexxuM coznanud uccienoBaHus. AJITOpUTM IIPOBEIEHHS UCCIIEI0BAHUS.

4. BoInoJHEeHUS pac4cTa. Co3paHnue MOJCIIH.

5. Bo3M0OXHOCTH pacyeTa IPOrHo3HON MOIENH.
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. Unrtepnperanus ucenenosanusa. KoppekTupoBka pe3yasTaroB.

. I'paduyeckue nanHbIe BO3MOKHOCTH HCCIIETOBAHUS.

. OCHOBHBIE MOMEHTBI 00PabOTKH U 3arpy3KH UCXOIHBIX JTAHHBIX.

e 9. [lepeYrCIUTh METOABI MOACYETOB IPOMBILIIEHHBIX 3a1acOB HETH.

e 10. CoBpeMEHHBIE OCHOBBI METOIMK CO3/aHHMS MareMarHuYeCKHX MOJeJel HccliieoBaHus
(pacuer, NOCTPOCHHE, YTOUHEHHE).

e 11.0OcHOBHbBIE IPUHIUITBI TOCTPOCHUS YHCIIEHHBIX MOJEIICH.

5. OBPABOBATEJIBHBIE TEXHOJIOT'UH

B yyeOHOM mpoliecce HCIOJIb30BAHHE WHTEPAKTHUBHBIX 00pa30BaTEIbHBIX TEXHOJOIMHA He
MpeayCMOTPEHO B 1a0OpaTOpHBIX paboTax.

6. ®OPMbI KOHTPOJISI OCBOEHUSA AU COUIIJIMHBI

6.1. l'Iepe'lem:. OLECHOYHBIX CPEACTB AJIH TCKYLIECI0 KOHTPOJIA OCBOCHHH JHCIHHILTHHBI

Texymmii KOHTPOIIb MAaruCTPAHTOB NPOU3BOAUTCS B JMCKPETHbIE BPEMEHHBIE MHTEpPBAibI Ipe-
1o/1aBaTesIAMH, BeIYIIHMHU JabopaTopHblie 3aHATHA, B popMe OLIEHKH BBHITIOTHEHHS JabopaTopHBIX pa-
OOT M OTYETOB 1O HHM.

6.2. CocTaB (oHIa OLIEHOYHBIX CPEACTB /JIsl IPOBeACHHS MPOMEKY TOUHOI aTTecTAlHH

oﬁyqalomnxm Mo JHCIHIIIHHE

ITpoMexyTOYHBIH KOHTPOJIb MO pe3yabTaTaM CEMECTpa MPOXOIHUT B opMe 3avera.

Ilepeyens BONPOCOB /1/Isi MOATOTOBKH K 3a4eTy.

1. Tlonsrue moaenupoBaHus B HedTaHOMN npombiLieHHOCTH. HeobxoaumocTs MoaenupoBanus. Tumnel Mmoaenei.
[TonsaTue monenupopanus niactos. [lpenmyuiecTsa MonenupoBanus.

2. KommeroTepHoe MOae/IMpOBaHKe B pa3paboTke HEDTAHBIX U ra30BbIX MECTOPOXKICHHH.
[Tpumepb! HCMOIBb30BAHMS KOHKPETHBIX MPOrPAMMHBIX MPOAYKTOB, MCIOJIb3YEMbIX MPU PELIEHHH ClielHallb-
HBIX 3a71a4 HeTAHOM OTpaciH.

4. Twunel Mozene# niacToB. BeposTHO - cTaTUCTHYECKOE OMUCaHHEe CBOMCTB J1aCTOB.

5 HOJIFOTOBKEI MCXOHbIX JaHHBIX O CBOMCTBaXx q)ﬂlOHﬂOB, rjacre. ﬂeﬁn'rax, AaBJICHHAX YCIIOBHUAX 3KCILTyaTa-

LIHH CKBAXKHH.
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10.
11.

12,
13,
14.

15.
16.

17:

18.
19.
20.
21.
22.
23;

24,

25:

26.

27.
28.
29.
30.

31.
32.

a5,

OCHOBa [NPOCKTHPOBAHHA H CO3aHHA CIICUHAJIM3HPOBaHHBIX MPOrpaMMHBIX NMPOAYKTOB.

MonennpoBaHHe CKBa’KHH C NOMOILBIO COBPEMEHHOIO NPOrPaMMHOro obecrneyeHus.

[ToHsTHE HCKYCCTBEHHOTO MHTENIEKTA. DKCIEPTHbIE CHCTEMBbI.

MozenMpoBaH#e npolecca reornporHo3a, Kak OCHOBbI JUIs MOJICIHPOBaHHs MECTOPOIKACHHH YITIEBOOPOAOB.
[IpMMeHeHUe crielMaibHbIe MPOrpaMM s pelleH s NPHKIAAHbIX 3a1a4.

OTarnel PA3BHMTHA H maccm}mn(auuﬂ KOMIBHOTEPHBIX CUCTEM I'€OINpPOrHo3a.

[TocTpoeHue AeTanbHOM LUPPOBOH TPEXMEPHOH aapECHON re0sIoro - MaTeMaTHYECKOH MOZIE/TH MECTOPOKe-
HHA YTIICBOJOPOAOB.

KOMﬂbPOTepHOC MOACTHPOBAHHE, MPHMEHHMOC B pa3pa60'rxe H DOKCIUTYaTalHH.

MopnenupoBaHue Kak OCHOBA /1S pellieHUs CrelMaTH3HPOBaHHBIX 3a/1a4 He(TAHOH OTpaciu.

DOMNUpUYECKHe, BEPOATHO - CTATHCTHYECKHE W AeTepPMUHMPOBaHHbIE Mozeu. Peanus3anus B nporpaMMHBIX
NpoayKTax.

Teopus IJTUC: meTonuka, BapuaHThbl, aHaIU3 JaHHbBIX.

[IporpammHbie cpeacTBa OUM(DPOBKH KapoOTaKHBIX JHMAarpamMM, reOMETPH3aLMH 3anexkei HedTH U noacyeTa
GanaHCOBBIX 3anacoB HeTH U rasa.

HauanbHble U rpaHU4Hble yCi10BUS. [IpMMepbl MOCTAHOBKH HaYaJlbHBIX H IPAaHUYHBIX YCJIOBHHA Ha CKBaXKMHAX
M rpaHHMLIaX IJ1acToB.

Ananus mozeneit PVT(nagnenne — odbem — Temneparypa)

MozaenupoBaHHe NPOLECCOB IKCILTYaTalMH CKBAKHH.

AHaJIu3 U NporHo3 100e4u. MeToAnKH, MOCTPpOeHHe IrPadhHKOB.

CpasHenue Metonuk [ JIMC n ananuza npuToka.

OCHOBHBIE MOHATHSA MOJETHPOBAHHA. OTansl pPasBHUTHA MOOEIHPOBAHHUA MCCTOPO}K)ICHHﬁ YIIeBoa0opoaoR.
YucneHHble METO/1bI peleHud 3a1a4 pa3p360TKu 3anexen YINEeBoaA0pPOa0B, ONHChIBAEMbIE JIMHEHHBIMH H He-
JIMHEHHBIMHA 0OBIKHOBEHHBIMH AH(depeHLHATEHBIMY YPaBHEHHAMH.

[Topsaiok cocTaBaeHHsl YPaBHEHHUH 118 OHO-, ABYX- M TpeXdasHbIX TeYEHHH B MHOMOMEpHBIX MPOCTpaH-
crax. [Topsaiok peleHus ypaBHEeHHUIA.

VpaBHeHHs, UCTIONbL3YyeMbIe NP MaTeMAaTHYEeCKOM MOZIeIMPOBAHWM MPOLIECCOB pa3paboTku: YpaBHeHHUs co-
XPaHEeHHUs MacChl, MUMIy/bca, SHepruu. Knaccuukauus ypaBHeHUH, HCIONB3YyeMbIX MPH MAaTEMATHYECKOM
MO/IE/IUPOBAHMH.

OcHoBHbIE CTaAMH KOMIBIOTEPHOTO MoAeaHpoBaHus. MaremaTtuyeckue M QU3HYeCKHe 3aKOHBI, jexallue B
OCHOBE MpOLECCOB MOIEITHPOBAHHA.

OCHOBBI CO3JaHHUsl UCKYCCTBEHHOTO MHTEIIEKTA. TEOPUS BOSHUKHOBEHUS, IPOEKTHPOBAHKe, peLlaeMble 3a1a-
YH.

Tounsle ¥ NpubIKEHHBIE M2TO/IbI pellicHHs ypaBHeHMH Knaccudukalig YMCIEHHBIX METO0B.
IpuGnuwxeHHble METO/bI PEIIEHHs YPABHEHHH PAa3THUHOIO THIIA.

MeToz, SBHBIN MO JABJEHUIO - HESBHBIM MO HACBLILIEHHOCTH. MeTol, HeSABHBIH MO NABIEHUIO - HEABHBIN 110
HaCBILLEHHOCTH.

CVB/1. CATIP. OcHOBBI NPOEKTUPOBAHUSA W CO3AAHUSA TAKUX CHCTEM.

CocraBiieHHe KOHEYHO - Pa3HOCTHLIX ypaBHeHWH. PenieHue ypaBHeHMid (DUIBTpaLlMK NMPHU MOAETUPOBAHHH
npouecca pa3paboTKH. fIBHaA M HesiBHAsi KOHEUHO - PA3HOCTHAS cXeMa.

YucneHHble METO/bl peLlieHHs 3a/1a4, ONUChIBAeMbl AU(QepeHIMaTbHBIMA YPaBHEHUAMH. AJITOPUTMBI peliie-

HHA 3aa4.

. UucneHHble Moaenu.

Konctpynporanue komruiekcHoOH reometpus (cetka BopoHoro).



36.
37.

38.

39,

40.

41.

42.

ANTOPUTM peLeHHUs HeJTMHEHHbIX 3aad.

VeToiuuBoCTh YMCTeHHbIX cxeM. CBOWCTBA pa3fMYHBIX CXEM JMCKPETH3allMM - anmnpoOKCHMALMs, CXO/IU-
MOCTb, TOYHOCTh BHIYMCIIEHHH ¥ IPaHMILBI MOrpettHocTei. DPHEKTUBHOCTb BHIUMUCIUTENBHBIX CXEM.

OueHka Lenecoodpa3zHoro oosemMa HCrob30BaHUs TPEXMEPHBIX MaTeMaTHYeCKHX MOJIeNei Mpu NpoeKTHpo-
BaHuM 00BEKTOB pa3paboTKu.

Marematnueckoe MonenupoBaHue. OCHOBHbIE YpPaBHEHHS, UCTIONIbL3YEMble B MaTeMaTHYeCKOM MOJIeTHpOBa-
HHH.

[Morenuuan ckopoct. CraunoHapHoe ¥ HecTauuoHapHoe Tedyenue. CocTaBleHne ypaBHeHHH U1 MOIETHPO-
BaHHA TCHUCHHA B IJ1acCTE.

OcHOBHBIE YPaBHEHHA, HCMOJB3YEMBIC B MAaTEMATHYECKOM MOJIC/THPOBAHHH. MHOrOKOMIOHEHTHBIE CUCTEMBI.
WCTOYHUKH U CTOKH.

[IpsiMble ¥ UTEpaLMOHHBIE METOAbI PELICHUS CHCTEM JIMHEHHBbIX ypaBHeHWH. Beenenue B paspaborky anro-

PUTMOB peLIEHHs THINOBBIX 3a/1a4 pa3pabOTKH M IKCIUTyaTallii MECTOPOKAECHUH YITICBOAOPOIOB.

@DOH]| OLICHOYHBLIX CPEJICTB, B TOM UHMCJIE TEepeueHb 3aJaHui IS NPOBEICHHS TEKyIeH H

HpOMC}KYTOHHOﬁ arTecTalliid, a TakKiXke METOIUYECKHE YKa3zaHWus I IIPOBEIACHHA TEKyIJJ,Eﬁ H
IIPOMEXKYTOUHOM aTTecTaluu, MpuBoauTces B [Ipunoxenun 2 k pabodeii nporpamme.

7. Y4eOHO-MeTOAHYeCKOe H HHGOpMalHOHHOe obecneyeHHe JHCIHTIHHbI

7.1. IlepeyeHb OCHOBHOI M JONOJIHUTEILHOMH Y4e0HOIH JTHTEPATYPBI

YuebHo-meroanueckoe obecnedeHue Tabauua 9

n/n

YyebHuk, yyebHoe nocobue (npusoantcs Oubanorpaduueckoe Pecypc Kon-Bo
onucaHue yyeOHHKa, y4eOHOro nocodus) HTB CamI'TY 9K3EMIUIAPOB

OcHoBHasi IHTEpaTypa

XpameHkoB B.I. ABromaru3aius ynpapieHus OBC "IPRbooks" | DnekrponHoe
TEXHOJIOTHYECKUMH TpolieccaMu OypeHus Hedrera3oBbix
CKBa)XHH [DeKTpoHHEIH pecypce]/ Xpamenkos B.I'—
DneKTpoH. TeKcToBble naHHble.— Tomck: ToMckuit
IOJIMTeXHUYeCKUi yHuBepcutet, 2012.— 416 c.

3onorapeB A.A. Metons! ontuMuzanuu pacnpeneauteabHbx | OBC "IPRbooks" | Dnektpornoe
npoueccoB [DeKTpoHHBIH pecypc]/ 3omoraper A.A.— '
DNeKTpoH. TeKcToBble naHHBle.— M.: UHpa-UHxKeHepus,
2014.— 160 c.

Mamromxkns  M.B.  MonennpoBanne u  Busyanmmzanus | OBC "I[PRbooks" | DnekrponHoe
cpeacteaMu MATLAB ¢u3uxu HaHOCTPYKTYp [ DIeKTpOHHBIM
pecype]: yuebnoe nmocobue/ Maromkun U.B.— Daexrpos.
TekcToBele faHHble.— M.: Texnocdepa, 2011.— 168 c.

JdononuTenbHas IHTEpaTypa

AmmnxmuH B.H. Beenenue B maremarnyeckoe OBC "[PRbooks" | DnexTpoHHOE
MOIeIMpOBaHue [ DIeKTPOHHEIH pecypc]: yuebHoe nmocodue/
AnmxmuH B.H., 'utman M.B., Kemutep U.D.— Dnektpon.
texcToBble nanHple.— M.: Jloroc, 2004.— 439 c.




CyxapeB M.I. OcHOBBI MaTeMaTH4€CKOTO H KOMIIBIOTEPHOIO | DJIEKTPOHHAS DNEeKTPOHHOE
MOJIEJTMPOBAHHS B 3a/1a4aX He(Tera3oBoro KoMIuiexkca He(Terazopas
2 | [Texet]:yue6./M.I.Cyxapes,C,C.ApceHbes- bubmmorexka PI'Y
O6pasnos, T.M.Kykosa.-M.:MAKC IlIpecc,2010. He(TH U rasa um.
I'yOkuHa
[lepuoanyeckune u3ganus
1. Bectuuk CamI'TV. Cepus «TexHuueckue HayKu».
2. HTX «CtpoutensCcTBO CKBAXKUH HA CYIIE U HA MOPE»
3. HTX «bypenue u HedTb»
7.2. llepedyens pecypcoB HHPOPMALHOHHO-TEIEKOMMYHHUKAaNOHHOII ceTn "UHTepHET».
1. http://www.scopus.com — [Touckosasi cucrema SciVerse (n3narenscteo «ELSEVIER»). — loctyn ¢
Mr000ro KOMITBIOTEpa, MOJKIIOYEHHOr0 K ceTH MHTepHeT.
2. http://elibrary.ru — Hayunas snextponnas 6ubnuorexka eLIBRARY.RU. — Jloctyn ¢ mobGoro kom-
NBIOTEPA, MOAKIIOYEHHOro K ceTi MHTepHeT.
3. http://n-t.ru — DnektponHas 6ubnuorexa «Hayka u TexHuka». — JlocTyn ¢ 1000ro KOMIIBIOTEpA,
HOJKIIOYEHHOT0 K ceTu MHTepHeT.
4. http://www.tehlit.ru — Dnexktponnas 6ubmmnoreka Tex.JIut.py. — Jloctyn ¢ moboro KoMmneroTeEpa,
MOIKITIOYEHHOT0 K ceTH MHTepHeT.
5. http://ru.wikipedia.org — DnekTpoHHas cBOOOAHASA SHIHKIONEAHS. — JloCTYN ¢ MOGOro KOMIBIOTE-
pa, MOAKITIOYEHHOTO K ceTh MHTepHerT.
6. http:// www.kappaeng.com "KAPPA. Petroleum Exploration and & Production"- Jloctyn ¢ mmoboro
KOMIIbIOTEpA, OJKII0UYEHHOT0 K ceTd MHTepHerT.
7. http://www. heriot-watt.ru "Heriot-Watt University"( He¢rerazossiii noprai).— Jloctyn ¢ moboro

KOMIIBHOTEPA, MOAKIHOYCHHOI'O K CETH HHTCpHeT.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLUITJIMHBI

1. IIpakTHYecKHe 3aHATHS:

YuyebHo-1a00paTOpHbIi KOMIUIEKC MO CTPOMTENbCTBY HAKJIOHHO HAllpaBIEHHBIX M TOPH3OHTATBHBIX
CKBaXXMH Ha cyme u Mope\[123630007513\.

Hcnone3yemble nporpammubie npoayktsl: AITK «BOJITA», «/HxeHepHBIe pacyéThl CTPOMTENLCTBA
CKBAXHHY.

2. IIpouee:
- ayANTOPUH, OCHAICHHAs NPE3CHTALMOHHON TEXHUKOM (IIPOEKTOP, I9KpaH, KOMIIBIOTEP)
- paboune MecTa CTYIEHTOB, OCHAIEHHBIE KOMIBIOTEPAMH C AOCTYNOM B MHTepHeT, npeaHasHa-
YEHHBIE U1 pabOThl B 3JIEKTPOHHOH 00pasoBaTeabHON cpene, B CEeNHATH3HPOBAHHBIX KCIIEPT-
HBIX MporpaMmmax.




YTBEPKIAIO
[TpopekTop no yuebnoii pabore CamI'TV
JL.A. Jlemopelkuii
« » 2015 r.
M.IL.

JOMOJHEHHWA U U3BMEHEHUA
K pa0oueil mporpaMmme AHCUHIIHHBI (HAUMEHOBAHIE OUCHUNTUHbI)

M0 HanpaBAeHHIO (CNELUMaTbHOCTH) npoduaro(am)(creuran3almm)
Ha 20__/20__ yu.r.

B pabo4yio nporpaMMy BHOCATCSA CIEAYIOLIHE U3MEHEHUS:

HM3menenus B PI1]] paccmoTpeHbl v 0100peHbl Ha 3aceianuu Kadeapbl

(HOMEp NPoTOKONA 3acenanna Kadeaps) (nara) (noanuck 3as. kadenpoi) (pacumndposka noanucH)
Pykosoaurtens OTTOIT
(lwndp HauMeHORAHHKE) (naTa) (TMYHAA NOANHCE) (pacuiudpoBKa NOAMKCH)

OTBETCTBEHHBIN MO NMPO(UIIIO

fiundp HAHMEHOBaHKE) (nara) (HYHAR NOANHCH) (pacim@poBKa NOANHCH)

Usmenenns B PI1/1 ono6peHs! Ha 3acelaHMH MeTOAMYECKOro coBeTta (akysbTeTa HazeaHue
phaxynemema

«__» 20 __ r. mporokon Ne

Ipeacenarens MeToauyeckoro cosera dakynbreTa

(MMHHas NOANHCE ) (pacimdposka NOANHCH)

COI''TACOBAHO:

3aBeayoLUii BeinycKarollei kadeapoit

(HaumenoBarne kadeaps) (nara) (HMHAA NOAMHCE) (pacmKgpoBKa NOANHCH )

Hayansuuk YBO

(nata) (nHuHas noanuce) (pacwmngpoBra noaNKCH)



Ipunoocenue 1
AHHOTAIHA paboyeil MPOrpaMmel
no JHcuuIHe «KoMnboTepHbIe MeTOIbI MO/IeTHPOBAHKS CTPOHTEILCTBA HAKJIOHHO-
HaNpaBJIEHHbIX CKBAKHH)
Hanpasinenue 21.04.01 «Hedreraszosoe aeno»
Marucrepekas nporpaMma « CTpOMTENBCTBO HAKJIOHHO-HANPABIEHHBIX M FOPU30HTAILHEIX CKBAKHHE

HMucuummiaa  BL.B.JIB.1.2  «KoMIbloTepHble METOIBI MOJEIHPOBAHMS  CTPOHMTEIHCTBA
HAKJIOHHO-HAINIPABJICHHBIX CKBaKHH» OTHOCHTCS K TMCUHMIUIMHAM 110 BEIOOPY BapHATHBHOM YacTH OI0Ka
1 y4eOHoOro naHa noAroTOBKM MarucTpoB 1o HanpasieHuio 21.04.01 «Hedrerasosoe memnoy. npoduin
«CTpouTebCTBO HAKIOHHO-HANPABICHHBIX H TOPH3OHTATEHBIX CKBAKHHY. JIUCIMIIIMHA pealn3yeTcs
Ha HedTeTexHonornyeckoM ¢akyrsrere ®I'BOY BIIO «CamI'TV» kadenpoii «Bypenne HedTsHEIX H
ra30BbIX CKBaXHH).

TTK-6. CriocobHOCTE PUMEHSTS N0JTyYeHHbIe 3HAHUSL JUIs pa3paboTKH H PealH3allii IPOCKTOB,
PasIMYHBIX MPOLECCOB MPOM3BOJACTBEHHOM AEATEIBHOCTH.

I1K-8. CriocoGHOCTE MCI0IB30BaTh ABTOMATH3HPOBAHHBIE CHCTEMBI IIPOEKTHPOBAHHSI.

Conepxanue IMCHMIUIMHBI — OXBAarbIBaeT KpPyI BONPOCOB, CBSA3aHHBIX CO  3HAHHEM
(QYHKIMOHABHBIX BO3MOXHOCTEH KOMIIBIOTEPHBIX MPOAYKTOB, HCIIONB3YEMbIX s (hopMHpOBaHHS
PalMOHANBHOH CHCTEMBI HEJIPOIIOJIb30BAHHUS MECTOPOKICHHH YIT€BOIOPOLOB MIPH MPOESKTHPOBAHHH H
HETIOCPEICTBEHHO MPH J00BIYE.

IIpenonaBanue MMCUMIUMHBI TPETYCMAaTPHBACT ClIEAyIoUMe (GOPMEI OpraHM3amuK yueGHOTO
nporecca: 1abopaTopHble 3aHATHS, CAMOCTOSTENbHAS paboTa CTYIeHTa, KOHCY/IbTaIHH.

IIporpamMMoii MMCIMILTHHEBI NPEXYCMOTPEHBI CIIEAYIONIME BUBI KOHTPOJIS: TEKYIIHil KOHTPOb
ycneBaeMocTH B (OpME OLEHKH BBINOJHEHHS 1abOpaTOpHBIX paGOT W OTYETOB 10 HHM,
IPOME)XYTOYHBIH KOHTPOJIb B opMe 3adeTa

O61mas Tpyl0eMKOCTh OCBOCHHS JMCLMIUIMHBI COCTABISET 2 3aueTHble eIMHHMIBIL, 72 uaca.
IIporpamMmoii  JMCLMIIMHBL  NPEeyCMOTpEeHBI 8 4acoB J1aGoOpaTopHEIX 3aHsTHi # 64 daca
CaMOCTOATENBHOH pabOTBI CTyAeHTa, B TOM 4YHCIe 2 4Yaca BHeay[MTOpHas KOHTAKTHas paboTa
(KOHCYJIBTAIIHH ).



Hpunoocenue 2

METOAUYECKHE YKA3ZAHUS K CAMOCTOSITEJILHOM PABOTE OBYYAIOLLIUXCA
O TMCHUIIVIHHE

b1.B./IB.1.2 «KomnblomepHble Memoosi MOOeUPOCAH U CIPOUMELCMEa

HAK/IOHHO-HANRPABIEHHBIX CKEANCUH )

1. Buasl camocTosiTebHO paGoThl MO JHCHHILIHHE

Llenbto caMOCTOSATENBHOM paGoTHl 10 JMCUMIUIMHE SBISETCS BBITOJHEHHE MarucTpaHTaMu
O0IBIION HHAMBALYATBHON PabOTEI, CBA3AHHOH C OCMBICICHHEM TEOPETHYECKOTO Marepuana 1o TeMaMm
JEKUMH M NPaKTHYCCKHX 3aHATHH, ¢ yMEHHEM MCIIONb30BaTh TEOPETHYECKHE 3HAHMS [PU peLICHHH
3a/1a4 Ha IPAKTHYECKUX 3aHATHSAX, TIPU BBITIOJHEHUH KYPCOBOH pabOoThI H T.IN.

B obpasoarensrom nponecce CamI TV npuMeHSIOTCS IBa BHIA CAMOCTOSTETBHOM paboTh:

- dYOIHTOPHAA — 101 PYKOBOIACTBOM HOpenoaaBareiis | 110 €ro 3aJaHHi0;

- BHEAYIMTOPHAs — 110 3aJaHHIO MIPENOAaBaTesis, HO 6e3 ero Hemocpe/ICTREHHOTO YYaCTHsl.

B paMkax AMCHUIUIHHBI TIPEIyCMOTPEHO BBHINONHEHHE CaMOCTOSTEIBHON paboTel 0e3 yuacTus
npenoaaBaredieii:

- IOATOTOBKA K 3a4eTy;

- IOATOTOBKA K TAOOPATOPHBIM 3aHATHSAM, B TOM YHCIIC H3y4CHHE TEOPETHYECKOIO MaTepHala;

KoHTpO/IL BBINONHEHHS CAMOCTOSTENBHOM PabOTHI OCYIIECTBISETCS MyTeM YCTHBIX OTIPOCOB Ha
11ab0paTopHbIX 3aHATHAX. Kpome Toro, yyeOHBIM miaHoM H paboueii IIPOrpaMMoO# IpeaycMoTpeHa
BHEAYJIUTOPHAsi KOHTAKTHas CaMOCTOsATeIbHAsA paboTa B JopMe KOHCYIBTALIMIA.

2. IloaroToBKa K 1a00paToOpPHLIM 3aHATHAM

2. 1. Obwue ceedenus

IoaroroBka k 1aGOpaTOpHBIM 3aHATHAM pPEANOJAraeT NpopaboTKy TEOPETHUYECKOTO Marepuana
Y14€OHUKAMH, IEPBOMCTOYHHKAMH, JIOTIOTHATENBHOH JTHTEPAType, IIEPHOAMYECKIM H3IaHHUSIM, PecypcaM
cetu MuTtepHer u mpou.

K xakznomy 11a6opaTtopHOMY 3aHATHIO CTYAEHTHI TOTOBATCS TIO CIEAYIOIIEH CXeMe:

- pa300pareCsi ¢ OCHOBHBLIMH MONOKEHHSIMH COOTBETCTBYIOIIEH TeMBbL, pa3o0paHHbIMH Ha
JICKIIHSX

- HAUTH ¥ H3YyYHTh JOTOJHHUTENbHBIA MaTepuan MO COOTBETCTBYIOLIEH TeMe M0 yueGHHKaM,
NICPBOUCTOYHHKAM, JIOTIOJIHHTE/IBHOH JUTepaType, MNEPHONMYECKAM H3JaHMSAM, pecypcaM CeTH
HuTepHer u npowd.

Pabora ¢ nononuuTensHON y4eOHON W HayuHOM JTHTEpaTYpoil BKIOYAeT B cebs COCTABICHHE
IJIaHa TeKCTa; rpaguyeckoe H300paxeHHe CTPYKTYphl TEKCTa; KOHCIIEKTHPOBAHHE TEKCTA: BBITHCKH H3
TeKCTa; paboTy CO C/OBapsMHM M CHPABOYHHKAMH; O3HAKOMJIEHHE C HOPMATHBHBIMH JOKYMEHTaMH;,

KOHCIIEKTHPOBaHHUE HAYYHBIX CTaTel 3aJaHHON TEMATHKH.



2.2. [1epeyerb mem 011 NOO20MOBKU K 1aO0PAMOPHBLIM 3aHMUSIM

Tema 1. Ananus u 06paboTKa JaHHBIX ¢ HOMOmbIO nporpamMmbl <KKAPPA ECRIN».
. 1lens paboTel, NOPS/I0K NPOBEAEeHHUS PaboThl, OCHOBHEIE PACUETHBIE METOAUKH.

. PeXXHM co31aHus poeKTa.

. BBox mannbIX. PexxuM cosmanus uceie0BaHus.

. Bemonunenus pacuera. Co3nanue Mozeu.

. Bo3aMoxHOCTH pacuera mporHo3noii Mosienn.

6. WMHTepnperarus uccie 10BaHus.

7. I'padryeckue naHHbIE BO3MOXKHOCTH HCCIIEI0BAHMS.

8. OCHOBHBIE THIIOBBIE MOMEHTHI 00Pa0OTKH HCXOIHBIX JaHHBIX.

oW -

Tema 2. O6paGoTka u noaroToBKa AanHbIX B nporpamme « KAPPA ECRINy, 610K nporpaMme!
Topaze.

1. Llenb paboThl, MOPSANOK MIPOBeIeHUs PabOTHI, OCHOBHBIE PACYETHBIE METOUKH.

2. PexuM co3maHus MPOEKTa.

3. Box nansbIX. Pexum co3nanus HecaenoBaHus.

4. Bemonnenust pacuera. Co3aHue THIIOBOH MOJIEIH.

5. BosmoxxHOCTH pacdeTa NpOrHO3HOM MOJIENH.

6. MHTepnperamys HCCIeI0BaHUS.

7. I'padmueckuie naHHbe BO3MOKHOCTH UCCIIEI0BAHHUS.

8. OCHOBHBIE THIIOBBIE MOMEHTBI 00PAOOTKM MCXOIHBIX JAHHBIX.

9. IlepeuncuTs METOIBI MOICYETOB IPOMBIIIICHHBIX 3a11acoB He(TH.

10. Bo160op METOMKH pacyeTa B 3aBUCHMOCTH OT YCIOBHH, CIIOKHMBIINXCS HA 3AJIEXKH.
11. Teopus ®@erkoBuua. Kpusbie Apnca. Kpusas breiicunreiima.

12. CoBpeMeHHbIE OCHOBBI METOIOJIOTMH aHAIM3a J0OBIUH.

Tema 3. IlocTpoenne moxen anam3a 106bIYH HA OCHOBE NPHMEHEHHS NAJIETOUHBIX KPHBBIX
@eTKOBHYA H KPHBBIX NAJXEHHs Apnca.

1. Lenb paGoThl, MOPSAIOK IPOBEIEHHS paboThl, OCHOBHBIE PACYETHbIE METOIHKH.

2. PexxuM co3nanus mpoexra.

3. BBoa naHHBIX. PexuM CO31aHus HCCIIEI0BAHMS.

4. Bemonnenus pacuera. Co3nanue Mojienu.

. BosaMokHOCTH pacyeTa IPOrHO3HOW MOIeIIn.

. MHTepnperanus uccie1oBaHus.

. I'paduyeckue naHHbIE BO3MOXHOCTH HCCIE0OBAHHS.

. OCHOBHBIE THTIOBBIE MOMEHTHI 00PabOTKH HCXOIHBIX JaHHBIX.

9. IlepeuncuTh METOMIBI MOJCYCTOB IIPOMBIIUIEHHBIX 3aITaCOB HE(TH.

10. CoBpemeHHBIE OCHOBBI METOLOJIOTHH aHAIU3a 00bIYH (pacyer, [IOCTPOEHHUE, YTOUYHEHHE
MOZCIIN).

11. Beibop MeTonMKH pacyeTa B 3aBHCHMOCTH OT YCJIOBHH, CTOXKHBIINXCS HA 3QJIEXKH.
12. Teopuss ®etkoBuua. Kpussie Apnca. Kpusas brelicunreiima.

o0~ O\ W

Tema 4. Ilocrpoenne Moaen aHaaH3a 100bIYH - rPadUK MaTepHAILHOrO Gajamca, peuenne
HeJIHHeHHbIX 3a3/1a4.

1. Lenb pabothl, MOpsIOK MPOBE/IeHUs pabOThl, OCHOBHBIE PACYETHBIE METOIMKH.
2. PexxuM co3nanus mpoexra.
3. BBO MaHHEIX. PexuM cO371aHUS HCCIIeI0BaHHSI.



4. Bemonnenus pacuera. Co3nanue MoJeNH.

5. BoamoxxHOCTH pacyeTa MporHo3HOM MOJIeNH.

6. MHTepnpeTranus uccieaoBaHus.

7. I'paduyeckue naHHBIE BO3MOKHOCTH HCCIIETOBAHMS.

8. OCHOBHEBEIE MOMEHTHI 0OpPabOTKH HCXOAHBIX AAHHBIX Ui OCHOBHBIX THIIOB IOCTAHOBOK
MpaKTHYECKUX 3a/1ay.

9. [lepeyrcanTh METOMBI MOJCYETOB MPOMBIIIIEHHBIX 3aIaCOB HehTH.

10. CoBpemeHHBIE OCHOBBI METOOJIOTHH aHAIM3a N00bIYM (PACUET, TOCTPOCHHUE, YTOUHEHHE
MOJIEJIN).

11. Beibop MeTomMKH pacyeta B 3aBUCMMOCTH OT YCJIOBHUI, CIIOKHMBINMXCS HA 33JI€HKH.

12. Teopus ®erxopuya. Kpussie Apnca. Kpusas Baeiicunreiima.

Tema 5. Tlocrpoenne ruapoamnammueckoii Mogenn B nporpamme «KAPPA ECRIN», 610k
Sapfir.

1. Lens paGoTel, mOpsi/IOK MpoBeieHNs paboThl, OCHOBHBIE PACUCTHBIE METOIHKH.
2. PexuM co3nanus mpoekra.

3. BBoxa naHHbIX. PexxuM co31aHus HCCIeIOBaHuSL.

4. Bemonnenus pacuera. Co3nanue MoIenH.

. Bo3aMOXHOCTH pacyera NporHo3Hoi Moaemy.

. MaTepnperanus ucciaeoBaHus.

. I'padpuyeckne naHHbIe BO3MOXKHOCTH MCCIIEIOBAHUS,

. OCHOBHBIE THIIOBBIE MOMEHTHI 00PabOTKH MCXOIHBIX JJAHHBIX.

. OcHopusle npuammns [JIAC. Lenu nposenenus [JIUC

10. MuTepnperanus pesynsraros [JIUC.

11. Beibop BapuaHTa METOIMKHM pacyeTa B 3aBUCHMOCTH OT YCIOBHII COCTOSHUS CKBAXKHHBL.

D00 ~1 Oy Lh

Tema 6. Koncrpynposanune KoMniexcHoii reomerpun. KoncrpynpoBanue AByxmepHoii Mogesin.
1. e paGoThl, MOPsANOK NpOBEACHHS pabOTHI, OCHOBHBIE PACYETHBIE METOIHKH.

2. PesxuM co3iaHus IpoeKTa.

3. BBoa nanHHBIX. PexuM co3nanHus Hece0Banus. AIrOPUTM HPOBEICHNUS CCIIEIOBAHMSL.

. Beimonnenus pacyera. Co3anue Mozeny.

. Bo3MoXXHOCTH pacueTa nporHO3HOM MOIEINH.

. MinTepnperanus nccnenosanus. KoppekTHpoBKa pe3ybTaros.

. I'paduyeckne nanHble BO3MOKHOCTH HCCIICIOBAHHS.

. OCHOBHBIE MOMEHTBI 00PabOTKH U 3arpy3KH HCXOJHBIX JAHHBIX.

9. IlepeuncITh METOMIBI NIOJICYETOB MIPOMBIIIEHHBIX 3a11acoB HEe(TH.

10. CoBpemenHBIE OCHOBBI METOIMK CO3JaHMsS MaTeMaTHYEeCKUX MOJeNell HCCIeI0BaHMS (
pacyeT, MOCTPOEHHE, YTOUHEHHE).
11.0cHOBHBIE NPUHIATIBI IIOCTPOEHHS YHCIEHHBIX MOJEIIEH |

I

0o -3 ON Lh

Tema 7. Mismenenne n BBOX mepBHUHBIX AaHHBIX B nporpamme «KAPPA ECRIN.
1. Lenb paGoTsl, MopsiIok MpoBeneHHs PaGOThI, OCHOBHBIE PACYECTHBIC METOXUKH.
2. Pexxum co3nanus mpoekTa.

3. Bon nanHbIX. PesxuM coznanus ucciaeaoBanus.

4. Bemonnenus pacuera. Co3raHue MOJIEIH.

5. BO3MOXKHOCTH pacueTa MporHo3HON MOJIEIH.

6. WHTepnperaius HCCleI0BAHUS.

7. I'padmueckue naHHBbIE BOBMOKHOCTH HCCISOBAHHS.

8. OCHOBHBIE TUIIOBBIE MOMEHTHI 0OPabOTKH MCXOIHBIX AAHHBIX.

9. Ocuoubie npummns: [JIUC. [lenn nposenenus TIUC



¢ 10. Marepnperauus pesynsraros [JIUC.
e 1l. Beibop BapumanTa METOIMKH pacyeTa B 3aBUCHMOCTH OT YCJIOBHI COCTOSHMS CKBAXKUHDL.

e Tema 8. Ananns m moaroroBKa JaHHBIX ¢ nomombio nporpammbl «KAPPA ECRIN», 610k
Rubis.

1. Ieab paGoThl, 1MOPSAIOK NPOBEJICHHS PaBOTHI, OCHOBHbIE PACYETHBIC METO/IMKH.

2. Pesxxum co3nanus mpoexTa.

3. BBox naHHbIX. PexuM co3nanus uccne0BaHms. AJIrOpHTM [POBEICHHS HCCIIEIOBAHMS.

4. Bemonnenus pacuera. Co3qanue MOJIEIH.

5. BO3MOKHOCTHM pacuyeTa NpOrHo3HOM MOJIEIH.

6. Muarepnperanus ucciaenoBanus. KoppeKrupoBka pesyIbTaTos.

7. I'paduyeckue TaHHBIC BO3MOXHOCTH HCCIIEIOBAHMUSI.

8. OCHOBHbIE MOMEHTBI 00pabOTKHU U 3aTPY3KU HCXOAHBIX JaHHBIX.

9. IlepeuncIATh METO/IbI TTOICYETOB IPOMBILIICHHBIX 3aTacoB HeTH.

10. CoBpeMenHBIE OCHOBBI METOIHMK CO3JaHHMs MAaTeMaTHYeCKHX MoJesell HccaenoBaHus (
pacyer, NOCTPOeHHE, YTOYHEHHE).

e 11.OCHOBHBIE IPHHIUITBI TOCTPOEHMS YUCICHHBIX MOJE/IeH .

e Tema 9. MogernpoBanne MHOrOCIOMHBIX CHCTEM. IIpumenenne mnporpammbi«KAPPA
ECRIN», 610k Rubis.

1. Ilens paboTel, MOpsiIOK NpoBeieHNs pabOThI, OCHOBHBIE PACUETHBIC METOIHKH.

2. PexxuM co3nanus mpoekTa.

3. BBox nauHbIX. Pexim co3anus uccnesoBanus. AJrOpUTM NPOBEICHNS HCCIICIOBAHHS.
4. Bemonnenus pacyera. Co3nanue MoOIeIu.

. Bo3MoXHOCTH pacyeTa NpOrHO3HOU MOJIENH.

. Murepripetanus nccnenosanus. KoppekTuposka pesysIsTaTos.

. I'paduueckne naHHbBIe BO3MOKHOCTH HCCIIETOBAHHUS.

. OcHOBHBIE MOMEHTHI 00pPabOTKH ¥ 3arpy3KH HCXOHBIX JAHHBIX.

9. IlepeyncuTs METOBI TIOICYETOB MPOMBILLIEHHBIX 3aNacoB He(TH.

10. CoBpeMeHHBIE OCHOBBI METOIMK CO3/IaHHs MaTeMaTHYECKHX MOJIEIeH HCCie0BaHHS (
pacyer, MoCTpOeHHe, YTOYHEHHE).

e 11.OcHOBHBIC NIPUHUHKIIBI TOCTPOEHHUS YACICHHBIX MOIETIEH .

o0 3 On

e © @& @ & o & o o @

IlonpoOHbIA nepeyeHb NMIAKTHYECKHX EJMHUIl 110 PacCMaTpPHBAEMbBIM BOIIpOCaM I[pHUBENAEH B
pasnene 3.2 PaGoueit iporpammel. JlanHble BOMPOCH! BKII0YEeHE! B [Tepeuers BOIPOCOB [UTs MOATOTOBKH
K 3@4eTy 1O AUCLHILIHHE, IIPUBOAUMMEIN B pasjerne 6.2 Paboueit mporpaMMal.
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1. IlaciiopT onIa ONEHOYHBIX CPEACTB
1o aucunivinge « KoMnbroTepHbie MeTObI MOJETHPOBAHMS CTPOHTEIHCTBE HAKJIOHHO-
HalpaB/JICHHBIX CKBaKHH»

Tabruya 1

KoHTtponupyemsie pasaensl

Koa konTponupy-

Indp aeckpunropa

Haumenorauue ore-

Ne n/n eMoii (onucaHus KOMIIETEeH-
JACLMTLTHHBI HOYHOTO Cpe/IcTBa
KOMIIETEeHLIHH LIMH)
Pa3nen 1. OCHOBHBIE 110~
HATHS. MOJIETHPOBAHHS.
Drankl pa3BUTUS MOJIe-
JIMPOBaHUS MECTOPOKIE- Cobecenopanne
uuii VB. Maremarnue- [K-6 3 (IK-6) -1' (yeTHBiH onpoc).

1 1 Otyet no naGopatop-

CKOE MOJIEJIMPOBAaHUE. ITK-8 3 (TTK-8) -1
HBIM paboTam.

OCHOBBI MareMaTHYECKO- 3auer.
ro moaenupoanus. Oc-
HOBHBIE CTaJINN KOMITHIO-
TEPHOT'O MOJICJTHPOBAHHUSI.

3 (TIK-6) -1'
Paznen 2. Maremarnye- V (TK-6) -1'
CKO€ MOJIETHPOBAHHE. B (ITK-6) -1' Cobecenosanme

, | Ocrosbl MatemaTHyecko- IK-6 Or(ri,::;:l ;;ggo:rr)(') )
ro mozenupoanus. Oc- [1K-8 3 (TTK-8) -1 ]! - paﬁoT,:M P
HOBHBIE CTAIMH KOMITbIO- ¥ (IIK-8) -1 3auér.
TEPHOTO MOJEITHPOBAHHS. B (I1K-8) -1
Paznen 3. Maremaruye-
cKue U pusHYecKue 3a- 3 (I1K-6) -1' CobecenoBanme
KOHBI, JIeXKaIl[Ke B OCHOBE MK-6 V (I1K-6) -1' (ycTHBI# onpoc).

3 IPHHLIMIIOB MOJIEJIUPOBa- K-8 Ortuet no naboparop-
aust. OCHOBHBIE CTAUH 3 (TK-8) -1 '1 HBIM paboTam.
TPEXMEPHOI0 MaTeMarH- Y (TIK-8) -1 3auér.
YECKOTI'0 MOJIEJTHPOBAHMSI.

Paznen 4. OCHOBHEIE cTa- i

JIH KOMITBIOTEPHOTO MO- 3 (ITK-6) -1 ] CO660631033HH6
VYV (T1IK-6) -1 (ycTHBIH onpoc).

JETMPOBAHUAS MECTOPOXK- [1K-6

4 % Ortuer no naboparop-
JICHHH YIIIEBOJIOPOIOB. K-8 3 (MK-8) -1' SRR FaBT
Hpﬁnminnaﬂbﬂme THIIBI V (TTK-8) -1' Jauer.
MOJIEJIeiA. .

1
Pasnen 5. Crnenmanusu- 3(?[[12? ']]] Coﬁecegosaﬁue
POBaHHBIH MPHKIIAJIHBIE T1K-6 (H1K+6) - (yeTHEI# onpoc).

5 Oruer no naboparop-
ITHOTPANMELBIE ITDOTIYXTEL L 3 (I1IK-8) el HbIM paboTam.
Ob6nacTu ux npuMeHeHus V (TK-8) -1' 3audr.

3 (IK-6) -1
Pasnen 6. AJIropuT™sI Y (TTK-6) -1'
PeIIeHNs THIOBBIX 3a71ay B (ITK-6) -1' CoGecenoparne
pa3paboTKH H SKCILTya- I1K-6 (JerRE Do)

6 | Oryer no naGoparop-
TalUH [1aKETOB IIPOrpaMM [1K-8 3 (I1K-8) -1 5

V (MK-8) -1' HBIM paboTam.
¢ IPHMEHEHHEM METOI0B ] 3auét
B (TTK-8) -1 :

MOJEINPOBAHHA.
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3. Kpurepun oneHHBaHHA JOCTH/KEHHI CTYIEHTOM 3aIIAHMPOBAHHBIX Pe3yJIbTATOB

00y4enus

Tabruya 3

Ouenka

Kpurepan

COTJIUYHO»

Bbzcmaeﬂﬂemm. eciiu ypoeeHtbv CQ’JOPMMPOSGHHOCWH 3AAGIEHHbBLX .\‘o,unemeHuuﬁ no
80 u bonee % deckpunmopoe (8 coomeememeuu ¢ kapmamu komnemenyuii OIIOII)
oyeHusaemca Ha YPOGHAX «4» u «3», npu ycnosuu omcymcemeus yposuet «l»-
«3».CTyAeHT MoKasas NPoYHble 3HAHMS OCHOBHBIX MOJIOKEHHH (AKTHUECKOro MaTepHana,
YMEHHE CaMOCTOATENNBHO pelllaTh KOHKPETHBIE MPAKTHYCCKUE 33/1a4H MOBBILIEHHOM CII0K-

HOCTH, CBOOO/IHO HCTO/IB30BaTh CIIPABOYHYIO JIHTEPATYPY, A€NaTh 0OOCHOBAHHBIE BBHIBOJIbI
H3 PE3yJIbTaTOB aHa/TM3a KOHKPETHBIX cmyau.m?i

«XOpOILLIO»

Buicmasnsiemces, ecau yposens chopmuposanHocmu 3as61eHHbIX KOMNeMEeHYUll no
60 u boaee % oeckpunmopoe (6 coomeemcmeuu ¢ kapmamu komnemenyuit OIOII)
OYEHUBACMCA HA YPOBHAX «4» U «I», npu ycroeuu omcymemeus yposueu «In-«2»:
CTYACHT NMOKasaj NMpOo4HbIC 3HAHKWA OCHOBHbIX NOJIOAKEHUH anKTHLleCKOFO Mmarepuana, yme-
HHUE CAMOCTOSATEIbHO pellaTh KOHKPETHBIE TNMPAKTHYECKHUE 3a1a4M, NpeayCcMOTpeHHble pa-
Oouell mMporpamMMoiH, OpHEHTHPOBaTbCA B PEKOMEHIOBAHHOH CIPAaBOYHOM JIMTEpaType,
YMEET MpaBUIbHO OLICHHTD MOYYEHHbIE Pe3y/IbTaThl AHAJIM3a KOHKPETHbBIX CUTYaLIUii

«YHAOBJIETBOPH-
TEJIbBHO

Boicmasnaemes, eciu ypoéenv cpopmMuposanHocmu 3as61eHHbIX KOMNEMEHYUll no
60 u 6onee % oeckpunmopoé (6 coomsemcmeuu ¢ kapmamu komnemenyui OIOII)
OYeHueaemcsa Hd YPOGHAX ((3))-((5)).' CTYACHT MOKa3ajl 3HaHHE OCHOBHbIX MOJIOKEHHUH
Cl)aK’FH‘IeCKOE‘O MaTepHaia, YMEHHE TOJYHYHTb C MOMOLbLK TIpenojaaBare/is IpaBUJIbHOE
pelleHHe KOHKPETHOH MPaKTHYeCKOH 3aJ1a4yM M3 4YMclla NpelyCMOTPEHHBIX pabovei mpo-
rpPaMMOM, 3HAKOMCTBO C PEKOMEH/I0BAHHOMN CIIpaBOYHOM JIHTepaTypoit

«HEYIOBIIETBO-
PHTEIILHOY

Buicmasnsemes, eciu yposenv cpopmMuposaHHocmu 3as61eHHbIX KOMNEMeHYull Me-
Hee yem no 60 % oOeckpunmopoé (8 coomeemcmsuu ¢ Kapmamu KOMNemeHyuil
OIIOII) oyenusaemes na ypogHsx «3»-«5»: Tlpu oTBeTe CTyNEHTA BHISBUINCH CYIIe-
CTBEHHbIE NPOGEsbl B 3HAHHUAX OCHOBHBIX TOJIOKEHHH (DAKTHYECKOro MaTepHana, Heyme-
HHE C MOMOILBIO MPEnoaaBaTe/s NOMYYHTh NMPaBUILHOE PEIIEHHe KOHKPETHOW MpaKTHue-
CKO¥ 3a/1a4H M3 YUCIa NPEIyCMOTPEHHBIX paboueil nporpamMmoi yueOHON AUCLMILIHHDI

KpuTepnn cueHKH 10CTHKEHHI CTY1€HTOM 3aIUIAaHAPOBAHHBIX Pe3yJIbTATOB OCBOCHHS
AHCUHILUIHHBI B X0/Ie TEKYIIEro KOHTPOJISl H IPOMEKYTOYHOH aTTeCTAllHH

Ouenka
’ Kputepun
YPOBEHb
«3auteHO», CTyaeHT mnokasan 3HaHHWe OCHOBHBIX IIOJIOXKEHHH (pakTHUecKOro marepuana, ymeHHe

MOpPOroBbIi ypo-
BEHb

MOJY4YHTE C MOMOILBIO MPENnojaBaTens NPaBUIbHOE pelleHHe KOHKPETHOM MpakThuye-
CKOH 3aJa4yM M3 YMcia MpeyCMOTPEHHBIX paboyeit mMporpamMMoi, 3HaKOMCTBO C peKo-
MEHIOBAHHOH CIPaBOYHOM JIMTEPaTypOi

«HE 3a4YTeHOY,
YPOBEeHb He
chopmuporan

ITpu oTBeTe cTyAeHTa BbIABHIMCH CYILECTBEHHbIE NPOGE/bI B 3HAHUAX OCHOBHBIX MOJI0-
JKeHUH (aKTMYeCKOoro maTepuana, HEyMEHHME C MOMOLUBIO MNpenoaaBaTens MOJdy4HUThb
NpaBUIBHOE pellleHe KOHKPETHOM MPaKTHYECKOH 3a/lauM M3 YMCIa MPeIyCMOTPEHHBIX
paboueii nporpaMMoi yueOHO# JUCLHILIHHBI




ITepevyeHb BONPOCOB isi codece10BaHHs

Tema 1. Anann3s n 06paborTka AaHHBIX ¢ HoMombio nporpammbl «KAPPA ECRIN».
1. llens paGoThl, MOpsI0K NpOBEACHUS pabOThl, OCHOBHBIE PACYETHBIE METOAUKH.
2. Pexum co31anus MpoeKTa.
3. Broa naHHBIX. PesxxuM co3anus Uccie10BaHus.
4. Bemonnenus pacyera. Co3nanue MOJCIH.
5. BozmoskHOCTH pacueTa IPOrHO3HOH MOJIEIIH.
6. WUnTtepnperaius ucciel0BaHus.
7. I'padmyeckue JaHHbIC BO3MOKHOCTH UCCIIEI0BAHM.
8. OCHOBHbIE THIIOBbIE MOMEHTBI 00PAabOTKH UCXOHBIX JAHHBIX.

Tema 2. OOpaGorka w mnoaroroBka aanabix B nporpamme «KAPPA ECRIN», Giaok
nporpammel Topaze.

1. Lenp paGoThl, NOPsI0K NPOBEACHHA padOThl, OCHOBHBIE PaCUYETHHIC METOANKH.

2. PexxuM cozianusi npoekra.

3. Bron nanssix. PexxuM co3nanus ucciaeIoBaHUs.

4. BemosHenus pacuera. Co31aHue THIIOBOM MOICIIH.

5. Bo3aMoxkHOCTH pacyeTa NpOrHo3HON MOJEIIH.

6. Wntepnperanus Uccie0BaHUs.

7. I'paduyeckue 1aHHBIC BO3MOXKHOCTH HCCIIEIOBAaHHS.

8. OcHOBHbIE TUIIOBbIE MOMEHTHI 00pabOTKH HCXOAHBIX JaHHBIX.

9. Ilepe4ncIuTh METOIBI MOJCYETOB MPOMBIIIIEHHBIX 3aI1acoB HE(TH.

10. BeiOop METOIMKH pacyeTa B 3aBUCUMOCTH OT YCJIOBUM, CIIOKUBLIMXCS Ha 3aJI€KH.

11. Teopus @erxouya. Kpussie Aprica. Kpupas bielicunreiima.

12. CoBpeMeHHBIE OCHOBBI METOJOJIOTHH aHaJIn3a JOOBIYH.

Tema 3. IlocTpoenne Moxesn aHaau3a J00bIMH HA OCHOBE NPHMEHEHHS NAJETOYHBIX KPHBBIX
@eTKOBHYA H KPHBLIX NaJeHHS Apmca.

1. Iless paboTel, NOPSAAOK NPOBEAEHUS pabOThl, OCHOBHbIE PACYETHBIE METOIUKH.

2. Pexum co31aHus POEKTA.

3. Box nannsix. Pexum cozganus ucciaeoBaHus.

4. BeinonHenus pacyera. Co3jianue MOJIENN.

5. Bo3moxxHOCTH pacyeTa MpOrHO3HON MOJEITH.

6. WUHTepnpeTanus UCClIeI0BaHUS.

7. I'paduueckue TaHHBIE BOBMOKHOCTH UCCIIECIOBAHUS.

8. OcHOBHBIE THIIOBBIE MOMEHTHI 00PaOOTKH HCXOIHBIX JAHHBIX.

9. Ilepe4YHCIUTL METO/IbI [1O/ICYETOB IPOMBIILIEHHBIX 3a1aCOB HE(TH.

10. CoBpeMeHHBIE OCHOBBI METO/IOJIOTMH aHaIM3a 100bIYM (pacyeT, NOCTPOSHHE, YTOYHEHHE
MOJIEITH ).

11. Beibop MEeTOIMKH pacyeTa B 3aBUCUMOCTH OT YCJIOBUH, CIIOKMBIIMXCS HA 3aJICHKH.

12. Teopus ®erxouua. Kpussie Apnca. Kpusas Baeitcunreiima.

Tema 4. IocTrpoenne mMozean anaan3a J00bI9H - rpadHK MaTePHANBHOrO (ajaHca, pelieHne
He/IMHeHHBIX 33/1a4.
1. Ilenb paboThl, MOPsI0K NpOBeACHUS pabOThl, OCHOBHBIC PacYeTHBIC METOIHKH.
. PexxuM coznanus nmpoexra.
. BBoa nanspiX. PexxuM co3aaHus UCCIIeOBaHMUs.
. Bemonuenus pacdera. Co3ganue Moaeu.
. Bo3aMoxHOCTH pacyera MpOrHo3HOH MOJEH.
. MHTepnpeTanus ucciae10BaHus.
. I'paduueckue naHHbIe BO3MOXHOCTH HCCIIC/IOBAHUA.
. OcHOBHBIE MOMEHTHI 00pPabOTKH HCXOIHBIX JMaHHBIX JUIS OCHOBHBIX THHOB ITOCTAHOBOK
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IIPpaKTHYECKHX 3aJ1ad.

9. TlepedncuTh METO/IBI IOJICYETOB POMBILIICHHBIX 3anacoB HedTH.
10. CoBpeMeHHbIE OCHOBBI METOJIOJIOTHH aHaIN3a A00BIYH (pacyeT, IOCTPOCHUE, YTOUYHEHUE

MOJIEIIH).

Sapfir.

11. BpiG0p METOIIMKH pacyeTa B 3aBHCHMOCTH OT YCJIOBHH, CI0KHBILHXCA Ha 3a/ICHKH.
12. Teopust ®etkoBnua. Kpurele Apnca. Kpusas breiicunreima.

Tema 5. Ioctpoenne ruppoannamuyeckoii Mogean B nporpamme «KAPPA ECRIN», 6ok

. Llenp paboTBI, MOPAIOK MPOBEJEHUA pabOThl, OCHOBHBIC PACYCTHBIC METOAUKH.
. Pexxum CO30aHHA IIPOCKTA.

. BBox nannbix. Pexxum co3nanus uecaeqoBaHHUA.

. Bommonnenus pacuera. Co31anue MoJeNu.

. Bo3M0XHOCTH pacyeTa NPOrHO3HOH MOJICIH.

. MHTepnperanus uccie0BaHus.

. I'paduueckne qaHHbIE BO3MOKHOCTH HCCIICAOBAHUS.

. OCHOBHBIE THITOBBIE MOMEHTHI 00pabOTKM HCXOIHEIX JIaHHbIX.

. Ocrosnbie npuanune: [JIUC. Hean nposenenus ['JIUC

10. Uurepnperauus pesynsraros [ JIUC.

11. Beibop BapHaHTa METOJMKH pacyeTa B 3aBUCHMOCTH OT YCJIOBHM COCTOSHUS CKBaKUHBL.

O e ~1 N B LN —

Tema 6. KomcrpyupoBanue KOMIUIEKCHOH reomerpuu. KoHeTpyHpoBanme aByXmepHOW

MOJEJIH.

. Lens paboThl, MOPSAOK MPOBEAEHHUS pabOThL, OCHOBHBIE PACYETHBIC METOIHKH.

. Pexxum co3nanust npoexTa.

. Boj1 nannsix. Pexxum co3aanus UcciaeoBaHus. AJITOPUTM NPOBEJICHHUS UCCIICIOBAHUS.

. Bemonuenus pacyera. Co3ganue MOAENH.

. Bo3MOXXHOCTH pacyeTa IpOrHO3HON MOIEIIH.

. UnTepnperanus uccnenosanus. KoppekTHpoBKa pe3yIbTaToB.

. I'paduueckue naHHbIE BO3MOKHOCTH HCCIICI0BAHUA.

. OcHOBHBIE MOMEHTBI 00pabOTKH U 3arpy3Ku UCXOAHBIX JaHHBIX.

i HepequanTb METOIBI MOACYCTOB INPOMbIIIJICHHBIX 3aI1aCcOB He(i]TH.

10. CoBpeMeHHEIE OCHOBBI METOJIMK CO3JaHHS MaTeMaTHYeCKHX Mojeledl HcciaenoBaHus (

Nol-- TN Bo WU, T SR VS B N R

pacueT, MoCTPOCHHUE, yTOllHeHI/le).

11.0OcHOBHBIE IPHUHIUITEI TOCTPOSHHS YHCIIEHHBIX MOJIEIIEH .

Tema 7. UsMenenHe H BBOA NepBHYHLIX JaHHBIX B nporpamme « KAPPA ECRIN».

Rubis.

. Llens paGoTel, NOPS0K IPOBeAEHUS pabOThl, OCHOBHEIE PACUETHBIE METOIMKH.
. Pexxum co3nmaHus mpoeKTa.

. BBoa manHBIX. Pexum co3gaHus UCCieI0BaHHS.

. Bemmonnenus pacyera. Co3iaHne MOJENH.

. Bo3aMOEOCTH pacyeTa IIPOrHo3HOH MOIEIH.

. VIHTepnperanus ucciae10BaHUs.

. 'paduyeckue naHHBIE BOBMOXHOCTH MCCIIEIOBAHHS.

. OCHOBHBIE THITOBbIE MOMEHTHI 00Pa0OTKH HCXOOHBIX JaHHBIX.

. Ocrosusie npuanunel IJIUC. lemn nposenenus [JINUC

10. Matepnperanus pesynsrartos [ JIVC.

11. Beibop BapuaHTa METOJMKH PAacyeTa B 3aBUCUMOCTH OT YCJIOBHH COCTOSHHS CKBa)KHHBI.

O 00 ~1 N h s L) D

Tema 8. Ananus H nOAroTOBKAa JaHHBLIX ¢ moMombio mporpammbl «KAPPA ECRIN», 6ao0k

1. Llenb paboThI, MOPSAAOK MPOBEACHHS PadOThl, OCHOBHBIE PACYETHBIE METOIUKH.
2. Pexxum co3naHus MPOeKTa. ' '
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3. BBOX IaHHBIX. PeskuM co3nanus neeeoBatys. ANTOPUTM IPOBEACHHS HCCIIEI0BAHMS.

4. BemonHenus pacuera. Co3anue MoJeu.

5. Bo3MOKHOCTH pacyeTa mpOrHo3HOM Mojemu.

6. Mntepnperauuns uccnenosanns. Koppektiuposka pesynsraTos.

7. I'padryeckure NaHHBIE BO3MOXHOCTH MCCIIEIOBAHMUSI.

8. OcHOBHEBEIC MOMEHTEI 00PabOTKH H 3arpy3KH HCXOIHBIX IaHHBIX.

9. IlepeynciuTh METOIBI MOJICYETOB IIPOMBILILIEHHBIX 3a11acoB HeTH.

10. CoBpeMeHHBIE OCHOBBI METOIMK CO3JaHHs MAaTeMaTHYECKHX MOJeNneil HCcIenoBaHus (
pacyert, II0CTPOEHHE, YTOYHEHHE).

11.0cHOBHBIE IPHHIIUITEI IOCTPOEHUS UHCIEHHBIX MOJIEIei .

Tema 9. MogeanpoBanue MHOIOCHOHHBIX CHCTEM. IIpumenenne mnporpammei«KAPPA
ECRIN», 60k Rubis.

(o T R S R S

. Lens paboTel, nmopsniok npoBefieHNs: paboThl, OCHOBHEIE PACYETHBIC METOIHKH.

. PexxnM cosnanus npoekra.

. BBO,D, JIAHHBIX. Pexum CO3JaHHsA HCCJICA0OBaHMUA. AJ’I]"OPHTM NMPpOBCOCHHA HCCIICOOBAHHA.
. Bemonnenwust pacuera. Co3aanue MoJeny.

. BO3MOXXHOCTH pacyeTa nporHo3Ho# MOJIEH.

. Minrepnperanus uccienoanus. KoppekTupoBka pesynsTaros.

7. I'padrueckue naHHBIE BO3MOXKHOCTH HCCIIEIOBAHHA.

8. OcHOBHBIE MOMEHTBI 06PAa0OTKH ¥ 3arpy3KH MCXOMHBIX JAHHBIX.

9. IlepedrcIuTh METO/IBI MOJICYCTOB IPOMBILLIEHHBIX 3aNacoB HETH.

10. CoBpemeHHBIE OCHOBBI METOJMK CO3JAHMS MaTeMAaTHYECKHX MOJe/el MCC/eI0BAHMHS (
pacyer, IoCTpoeHHe, YTOYHEHHE).

11.0cHOBHBIE IPUHITHITBI TOCTPOEHHS YUCIIEHHBIX MOJIEIEH .

oC

10.
11.

12.

13

14.
15.

16.

Ilepeyens BONpPoCoOB 1JIsi NPOMEKYTOYHOM aTTecTaluu (3a4er)

[Tonatue monenupoBaHus B HedTAHON npombilLIeHHOCTH. HeobXoaumocTs MOJIEJIHPOBaHHUA.
Tunb moneneii. IonsTie Mogenuposanus naacto. Ipeumymectea MO/IENTMPOBAHUM.

IouaTue HCKYCCTBEHHOIO HHTEJIJIEKTA. 9KCT[€pTHbI€ CHCTEMBI.

I'maponvHamMuyeckne XapaKTEPHCTHKH CHCTEMBl «CKBAXKHHA-IIACT» M T'e0loro-
MPOMBICIIOBBIE 3a/1a4u, pemaembie Metogamu IJIUC-kouTposs.

Texunonorus u rexunka npomsicnossix [JIC.

KomnbiotepHoe MozieninpoBanue B paspaGoTke HeTAHLIX W ra30BbIX MECTOPOKAEHHH.
I[IprMepbl MCNIONB30BaHNA KOHKPETHBIX MPOrpaMMHBIX TPOIYKTOB, HCMOJIb3YEMBIX MPH pellie-
HUM CrIELMAIbHBIX 3a/1a4d He(DTAHOH OTpacu.

OueHka J0CTOBEPHOCTH MCCIEI0BAHUSA K TOYHOCTH U3MEPAEMbIX TAPAMETPOB.

Crocobb! HHTEpIPETAHA H HHYOPMATHBHOCTD MH/IUKATOPHBIX JHATPAMM.
Kommnosuthas WHIMKaTtopHas QuarpaMmva M MOAM(UIMPOBAHHOE ypaBHeHHe Boress.
MnmkaropHsle KpuBbie DeTKoBHYA.

Tunsr Mmoneneii nnactos. BeposTHO - cratucTMyeckoe OnucaHie CBOMCTB MIIACTOB.

IToaroToBka MCXOAHBIX IaHHBIX O CBOMCTBaX (UIFOMIOB, MIacTe, 1eGHTaX, JaBIEHHAX YCIIOBHSX
3KCIUTyaTalluH CKBayKHH.

Teoperuyeckue OCHOBbI HCCNEI0BaHUS PabOThl CKBAKHHBI HA HECTAIIMOHAPHOM PEKHMeE
padoTE (MuddepeHnraTbHOe ypaBHEHHE HbE30IPOBOIHOCTH M €10 PELICHES).
XapaKTepUCTHKA PaJMaTbHOTO W HEPaJIHAIBHOIO IPUTOKA KHIKOCTH K BEPTHKAIBHOI
CKBaKHMHE, paboTaromel co CTabUIbHBIM JEOHTOM.

CxuH-(akTop u crocoOkl €ro KOJIMYECTBEHHOM OIEHKH.

XapakTepuCTHKH (QUIBTPAMOHHBIX MOTOKOB IPH MYCKe CKBAXKHHBI B paboty co cra-
OMJIBHBIM Je0HTOM.

XapakTepuCTHKH (UIBTPAIMOHHBIX IOTOKOB IIPH OCTAHOBKE CKBAXKHHBL.
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17.

18.
19.
20.
21,
22,
23,

24.
25,
26.

20,
28.
29.

30.
31.
32.
33,
34.
35.
36.

37

38.

39,

40.

41.

42.
43.

44

45.

46.

47.

48.
49.

50.
51.

52.

XapaKTepuCTUKH (DUIIBTPALMOHHBIX [OTOKOB MPH PaboTe CKBAKUHBI C NEPEMEHHBIM H
LHUKJIMYHO MCHSIOIIMMCS BO BPEMEHH JIeOHTOM.

OeKT BIMAHUS CTBONIA CKBAXUHBI (IIOCT-IPUTOKA).

I'paduyeckoe npeacTaBnerne KpUBbIX IaBICHHUS.

Tlone naBieHus B 1J1aCTe, OCIOKHEHHOM TPEIHHON THAPOpa3phIBa.

Ilone nasnenus B nacTe, BCKPhITOM FOPH30HTATBHON CKBAXKHUHOI.

Ilone naBneHus B macte CIOXKHOH TCOMETPHH.

Ilone naBnenus B pesepByape ¢ ABOMHOM NMOPHCTOCTBIO. Mozelb miacta ¢ ABOHHOI
MPOHHUIIAEMOCTEIO.

Ilone naBneHus B MEXKCKBaXKMHHOM TIPOCTPAHCTBE,

Ilone napnenus B yCIOBHSX JAIHTENILHOM BLIPAOOTKH 3amacos.

OmnpezeneHne pacCTOSHHA 10 OXHHOYHOIO HENPOBOJIAIIETO Pa3liomMa o metony MDH-
aHanu3a.

MHorocTyneH4aroe uccie10BaHNe CKBaKHHBI.

Teoperuyeckue KpuBble QyHKIMH TaBIeHHS B ABOHHOM Jorapu(MHYECKOM MacinTabe.
Crioco6bl yyeta SBIEHHS NOCT-IPHTOKA MpH 00pabOTKe KPUBBIX BOCCTAHOBJIECHHS /aB-
JICHHMSL.

HWuterpanbhblii rpadoananutuyeckuii Meton o6paborku KBJI.

Juddepentmansurii rpadoanannrudeckuit meton o6paborkn KB

Onepanuonnsnii rpadoananutuyecknii meton o6paborku KBJI.

Ornenka pacxoHBIX TTapaMETPOB I1ACTOB B CKBAXKHHAX C JMHAMUYECKAM YPOBHEM.
CoBMecTHas HHTEPIIpeTALMs] KPUBBIX JIABJICHUS U ICOUTA.

OcHoBa MPOEKTHPOBAHHS H CO3NaHHA CTICHMAIM3HPOBAHHBIX IPOTrPAMMHbIX MPOAYKTOB.
Monenuposanue CKBakHH ¢ MOMOLIBIO COBPEMEHHOTO MPOrPAMMHOTO 00eCTeueHH s

Hccnenopanne miacta B HMKIMYECKOM PEKHME € HCIIONB30BAHUEM CTpYMHBIX armnapa-
TOB.

Onpezienenye napaMeTpoB MiIacTa U Ka4yecTBa €ro BCKPBITHS nepdopanueit mo KpHUBoOH
MPUTOKA KHMJIKOCTH K CKBaJKHHE C IIEPEMEHHBIM J1Ie0UTOM.

PexnMbI pUTOKA K CTBOTY TOPHU30HTAIBHOM CKBaXKMHBEL DPPEKThl aKKyMYITHPOBAHHS
CTBOJIa CKBaXKHHBI.

Onenka paboTarolei JUIMHBI TOPH30HTAIBHOTO y4yacTka CKBaxXHHbI MeTomamu [ JIUC.
Wutepnperanust KBJI a1s cKBaXXHH CIIOXKHOl apXHTEKTYpPHI ¢ HCIONB30BAHHEM METOJa
CYNEpIO3UIMN B pacyeTax npoduiis IpHTOKa.

Teopernyeckue 0cHOBBI MeTOIA AETEPMUHHUPOBAHHBIX MOMEHTOB.

Pacuer quarnocTiyeckoro npusHaKa u olpesie/ieHHe NapaMeTpoB ILIACTa ¢ YYETOM MO-
nenmy GUIBTPAIAN IO METO/Y JA€TEPMHHUPOBAHHBIX MOMEHTOB.

Onpezenenne 3GGeKTHBHOCTH CTEMYIUPYIOIIEH TEXHOMOTHH C MOMOIIBIO METONa Je-
TCPMUHHPOBAHHBIX MOMEHTOB JIaBJIEHHS.

['uapomnpociynmBanie Kak METO HCCIIe0BAHUS IT1acTa.

OJKCrpecc-MeTobl OLEHKH (HIBTPAHOHHBIX TAPaMETPOB ILIACTOB TI0 pe3ynbraram
TEPONPOCITYIIMBAaHUs (METOBI XapaKTEPHBIX TOYEK; METO/bl HHTEPBATLHON 06paboT-
KH).

TpaccupoBanne QUIBTPAaIMOHHBIX OTOKOB 3aKa9KOH MHIMKATOPOB KAK METOJ MCCIeI0-
BaHHUS IJIACTA.

KomneioTepHoe MopenupoBanue, NpHMEHHMOE B pa3paboTke M 3KCIUTyaTALHH.

[locTpoenne netaneHol LMPPOBOI TPeXMEPHOH alPecHO reonoro - MaTeMaTHYeCKol MOIe/H
MECTOPOXK/IEHHUS YITIEBOIOPO/IOB.

MonenmpoBatye kak OCHOBA /UIsl PeLlieHHs CIELHAIM3MPOBAHHBIX 3a/1a4 HedTAHON OTpacH.
BMI']HpH'-IeCKHe, BEPOATHO - CTATHCTHYECKHE H JACTEPMHHHPOBAHHbLIE MOIEH. Peanuzanuus B
NnporpaMMHBIX NpOaAyKTax.

HavanbHble W rpanuunbie ycioeus. [Ipumepbl MOCTAHOBKH HAYANBHBIX M TPaHHYHBIX YCIOBHH
Ha CKBa)KMHAX W 'PaHMIIAX TUIACTOB.
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53,
54.
55
56.

57.
58.

59.

60.

CocTaBjicHHE KOHEYHO - Pa3HOCTHBIX ypaBHEHHiA. Peluenue ypaBHeHuiA QuibTpauuu npu Moze-
JIMpPOBaHHH mpoliecca paspaboTku. SIBHas ¥ HesBHAas KOHEYHO - PA3HOCTHAS CXeMA.

Upic/ieHHbIE METO/bl PElIeHHs 3a1a4, ONUChiBacMbl IH((HEePEHUMANbHEIMH YPABHEHUAMH. AJIIO-
PUTMBI pelIEHHs 3a1a4.

YucneHHbIe MOIEH.

KoHCTpyMpoBaHHe KOMILIEKCHOH reOMETpHH (CeTKa Boponoro).

AAropHTM pellieHHs HeIMHEHHBIX 3a/1a4.

YCTOWYMBOCTD YMCICHHBIX cxeM. CBOHCTBA pas/IMYHBIX CXeM JUCKPETHU3aLIMM - annpOKCUMaIlns,
CXOMMOCTb, TOYHOCTh BBIYMCICHHIH M TPaHMLBI MOrpeHOCTeH. DPdeKTHBHOCTD BBIYHCIH-
TENBEHEIX CXEM.

OlieHKa 1EeNecooOpasHoro 0fbemMa HCroNb30BaHHs TPEXMEPHBIX MAaTeMAaTHYeCKHX MOJE/IeH NpH
MPOEKTHPOBAHWK 0OBEKTOB pa3paboTKH.

Maremarnueckoe moaennposaHue. OCHOBHbIE YPABHEHMS, WCTIONb3YeMbIE B MAaT€MaTH4eCKOM
MO/€E/TMPOBaHHUH.
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4. Meroauyeckne MaTepHaibl, ONpee/siloMe NpoleIyphbl ONeHHBAHUSA 3HAHMIL, yMeHU i, HABBIKOB
U (H/IH) ONBITA IEATEIbHOCTH, XapAKTEPH3YIOIHX 3TaNbl GOPMHPOBaAHHA KOMIIETEHIMI

ITockonbKy y4yeOHas AMCUHMIUIMHA NMpH3BaHa GOPMHPOBATH HECKOIBKO IECKPHITOPOB KOMIETEHIIMIA,
Tpolelypa OLIeHHBAHHS peaTu3yeTcs MO3TaIHO:

1-if 3Tan: oleHMBAaHUE YPOBHS JOCTHKEHUS KaXKI0T0 U3 3aIIAHUPOBAHHBIX PE3yJILTaTOB 00YUECHHS —
JAECKPHUIITOPOB (3HAHUH, YMEHHH, BIQJICHHH) B COOTBETCTBHH CO IIKAJAMH H KPHTCPHUAMH, YCTAHOBJICHHBIMH
kapramu komrereduunit OITOII (TTpunoxenne k OITOIT 1-3). DkcnepTHO# OlEHKe NpenoaaBaress Moje-
)KaT YpOBHH CHOPMHPOBAHHOCTH OT/AEBHBIX JECKPHUIITOPOB, Ui OLICHHBAHHMS KOTOPBIX INpeAHAa3HaueHa
JlaHHasl OIEHOYHAs MPOLE/ypa TeKYIIero KOHTPOJIA WM IIPOMEKYTOYHOH aTTeCTallMH COTJIaCHO MaTPHLE
COOTBETCTBHA OLIEHOYHBIX CPEJCTB pe3yibTaTaM o0y4eHHs Mo AucuuImMHe (paszen 3 MoHNa OlEHOYHBIX
CpelCTB).

2-i1 9Tan: MHTErpajibHas OlEHKa JOCTHKEHNS 00yyalomuMes 3aMlaHiPOBAaHHBIX PE3yIbTaTOB 00yye-
HH 110 HTOTaM OTJEJIbHBLIX BHIOB TEKYIIEro KOHTPOISI H IPOMEKYTOYHOM aTTeCTAIHH.

XapaKTepHCTHKA MPOIEAYP TEKYIIEro H HTOr0BOI0 KOHTPO.IS 110 AHCIHUITHHE
KomnbioTepHbie MeTOIbI MOJETHPOBAHHS CTPOHTEILCTBA
HAKJOHHO-HANIPABJIEHHBIX CKBAKHH:

HaumeHoBaHue [TepruoanuHOCTL U criocol Metonbl oueHu- (Buast BeicTapma-| Criocob yueta WHIMBH-
Ne OLIEHOYHOTO cpefl- | TpOBeNeHMs MPOLeIypPhl Olie- BaHUsA €MBbIX OLEHOK | AyalbHbIX NOCTHXKEHUI
cTa* HUBaHMS obyuatommxcs
BEIOMOCTb, 3ayeTHas
YR pa3 B CEMeCTp, M0 OKOHYAHHH SKCrepTHbIii 3aUTEHO /He 3a-| KHWKKa U yueOHas Kap:
U3YUYEHHS JUCLIUILIHHBI MTEHO TOYKa, HHAWBHIYaJbHbIi
IU1aH, noptdonauo
2, OKCIIEPTHBI,
CobecenoraHue rPYNIoBas OLEH-3aYTEHO /He 3a-| )KypHal y4eTa ycrepae-
s CHCTEMATHYECKH Ha 3aHATHAX
(ycTHBIii onpoc) Ka, B3aMMOOLIEHKa,YTEHO MOCTH
CaMOOLIEHKa
3. OKCMEPTHBIA,

Otuer no nabopa- rpyNnoBas OLEH-3a4yTeHO /He 3a-| KypHal ydeTa YycreBae-
CHCTEMATHYECKH Ha 3aHATHAX

TOpHbIM paboTam Ka, B3aMMOOLIEHKA,[UTEHO MOCTH

camoolieHKa

YI0B/IeTBOPUTEIbHASL OLEHKA 110 AMCLMILIAHE, MOXKET BBICTABIISTHCS M [IPH HEMOTHOH cOpMHpO-
BaHHOCTH KOMIICTEHLMH B XOJ€ OCBOCHHS OTACIbHOH Y4COHOH MHCHMIUIHHBI, €CliH HX (GopMHpOBaHWE
MPeJIIosaraeTcs - MpOAO/KUTH Ha Oojlee MO3NAHMX 3Tamax OOydYeHHMsl, B XOJA€ M3yYeHHs APYTHX y4YeOHBIX
JIUCIUIIIIAH.



Ipunoocerue 4

MeToanyeckne pexoMeHIAUMH 10 NPOBEACHHIO Ja00PaTOPHBIX 3aHATHI
1o qucuuiuiube «Komnbromepusie Memoos: MoOe1uposanus cmpoumens,cmea HaKI0HHO-
HANPAGIEHHBIX CKEANCUH»

Jlabopatoprast pabora 310 BakkHBIH 371eMeHT yueGHOro mpouecca. JlaGoparopHsie paGoTeI
CIIOCOOCTBYIOT WHTEIPALMK MBICTHTEIBHON M NPAKTHYECKON JESTENBHOCTH, PA3BHTHIO KOMMYHH-
KaTHBHBIX CIIOCOOHOCTEH, NPOpECCHOHANBHOM CaMOCTOSTENBHOCTH U MOOHIEHOCTH. Llemsamu po-
BeJIeHHUs JIaDOPATOPHBIX 3aHATHH ABIAIOTCS: 000OIIEHN)E, CHCTEMATH3AINA, YITyOlIeHH e, 3aKpen-
JICHUC MONYYCHHBIX TEOPETHYECKUX 3HAHHH 10 NUCUMILIMHE; (OPMUPOBAHHE YMEHMIl IIPUMEHSTh
TIOJTYYCHHBIC 3HAHUS HA NIPAKTUKE, PEaIM3alMIO €JIMHCTBA HHTEIUIEKTYalTbHON U IPaKTHYECKOH 1e-
SATEJIbHOCTH; Pa3BUTHE aHATUTHYCCKUX, IPOCKTHPOBOYHBIX, KOHCTPYKTHBHBIX , HHTEILUIEKTYa/IbHbIX
YMeHH# y OyyImuX ClelHaTiCTOB; BEIpaOoTKa IPH PElICHHH NOCTABICHHBIX 3a/1a4 TaKuX npodec-
CHOHAJILHO 3HAYMMBIX Ka9ECTB, KaK CaMOCTOSATENbHOCTh. OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKas
VHHUIHATHBA. 0000IIeHNe, CHCTEMATH3alNs, YIyOleH e, 3aKpelUIeHHe NOTyYeHHBIX TeopeTHYe-
CKMX 3HaHUH 110 KOHKPCTHBIM T€MaM JIMCIMIUIMH MaTeMaTH4eCcKOro, eCTeCTBEHHOHAYYHOT0, 0bIe-
NPO(pECCHOHAIBLHOTO M CTIENHATBHOTO HMKIOB; (JOPMUPOBAHHE YMEHHMIl IMPHMEHSTH [OIYYCHHbIE
3HaHHUA HA MPAKTUKE, PEaTH3ALHUI0 €IMHCTBA UHTEIICKTYaTbHOW W MPAKTHYECKON NesTeTBHOCTH;
Pa3BUTHE HHTETICKTYAIbHbIX YMECHUHA y Oy AyIUX CIEUHMATUCTOB: aHATHTHYECKHX, IIPOEKTHPOBOY-
HBIX, KOHCTPYKTHBHBIX M Jp.; BBIPAOOTKA IPH PELICHMH TOCTABIEHHBIX 3a/a4 TaKhX Ipodeccro-
HaJIbHO 3HAYMMBIX KaYeCTB, KaK CaMOCTOSTENBHOCTh, OTBETCTBEHHOCTb, TOYHOCThH, TBOPUECKAsI
WHUIMATHBA.

Benymeii nunaktideckoi nenbto 1ab0paTopHBIX 3aHATHI sBiseTcs (HOPMHPOBAHHE IIpaK-
THYECKHX (MPOQECCHOHANBLHBIX) YMEHHUH — BBITIOJIHEHHE ONpPEIEIEHHBIX OTepaIIHil, HeOOX0IUMBIX
B TOC/IEyIOLIeH TPOPEeCCHOHATBHOMN e TEIbHOCTH.

Heo6xonuMbIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1ab0paTOPHOTO 3aHATHS SBISETCH CaMOCTOS-
TEIbHOE H3yYCHHE BBIOPAHHOTO TEOPETHYECKOrO BONPOCA, MPOBEpKa yCBOEHHOrO MaTepHaa,
BKJIIOYAONIasi 00CYHKICHHE TEOPETHYECKHX OCHOB BBINOIHSEMON MPAKTHYECKOH 4acTH paGoTHL.
Heobxonmmo Takke npoBeieHNE TEXHUKO-TEOPETHYECKOTO HHCTPYKTAKa HEMOCPEICTBEHHO TIepe]]
IPOBEJICHUEM PabOThI, KOPPEKTHPOBKA BBIOJIHEHHS paGoOThI (0 HEOOXOAMMOCTH), a TakXke Opra-
HU3aLUs IPOBEICHHUs 00CYK/ICHUSI UTOTOB BBIIIOJIHEHHS PabOTHL.

Bo3smoxHEI ciiesyromme GopMel OpraHu3almy J1abopaTopHbIX 3aHATHiL: GPOHTATBHAS, IPyII-
noBas ¥ MHAMBHAyanbHas. IIpn ¢ponTansHOH opMe BBITONHSETCS OAHA W Tak ke pabora (mpH
9TOM BO3MOXHBI Pa3IHYHbIe BapuHaHTHl 3amanmii). IIpu rpynmosoit dhopme pabota BeImoNHSETCS
rpynnoi (6puraznoi). Ilpn unauBnIyansHO# GopMe 00YYArOIMMUCS BBIMOIHSIIOTCS HHIHBHYAIb-
HbIE pabOTEL

JIabopaTopHble 3aHATHS MO AMCHMILIMHE IOJDKHBI HAYYHTH [PABHIBHO MPOBOIHTE SKCIICPH-
MEHTBI, BKIIOYasd MOCTaHOBKY METOJAMKH, @ TAKKE MMPaBHUIBHOCTH ONMCAHMS MPOBEJEHUS MOJIEIIH-
pyemoro mpouecca, o0pabOTKe W TIPENOCTABICHUIO pe3yabTara SKCIepuMeHTa. KOHCYHBIM pe-
3yJIbTaroB pabOTBI CTAHOBUTCS MOJBEJCHHE Pe3ybTATOB NMPOBEJCHHOH paGoTHI B CTaHJIapTHOMH
dopme oTUETHOCTH.

Jlaboparopreie 3anaTHS Kak rMOKas M aKTHBHas opma y4eGHOro mpolecca CIOoCOGCTBYET
BBIPAOOTKE CaMOCTOATEIBHOTO MBILIUIEHHS M PAKTHIECKHX HABBIKOB CTYICHTOB, (hopMHpOBaHUIO
HMH(QOPMAIMOHHOH KYJIBTYpPBl. DTOMY CIOCOOGCTBYIOT CIIOHTAHHO BO3HHUKAIOIIHE obcyxxneHus sie-
MEHTOB U NIPOOJIEM BBINOIHAEMBIX IIPOLECCOB MO X0y PaboTHL.



