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1 IEJIA U 3AJTAYHA U3YYEHWUA JTUCIHATIIIMHBI
1.1 Hean n3yvenns QAHCHUNIHHDI

Bo/bLIMHCTBO  MaTeMaTHyeckuX 3aJa4, BO3ZHHUKAIOMIMX B pas/JMYHBIX  00JaCTsIX
COBPEMCHHOH HayKH HEBO3MOXHO pEIIMTh AHAIMTHYECKH. B CBs3M ¢ uem npuxoaurcs
NPUMEHATL NPUOIHIKEHHbIE MeTOABI pelueHus — Yucnennole Meroisl. C TOH WIM HHOI
TOYHOCTBIO PEUIMTh TAKOTO pojia 3a7a4¥ MOKHO U «BPYYHYIO», HE UCHOJIb3YS BBIYMCIUTEILHbIX
mammiH (1IK). Opnako nosenenne B cepenune XX Beka OBM  paidiKaibHO paclIMpHIIO
BO3MOXKHOCTH MPUJIOKEHHS MaTeMaTHYECKHX METOA0B B TPAJHIHOHHBIX 001acTAX (MEXaHHKE,
pusnke, TexHumke) M BbI3BAIO OypHOE IPOHHKHOBEHHE MATEMAaTHYECKHX METOIOB B
HETPATUIIHOHHBIC 00JIaCTH (3KOHOMHKY, XMMHIO, I'€0JIOrHI0, OHOJOrHIO H T.J.). UHcileHHble
METO/IbI MOKHO OIPCAC/IHTh, KaK COBOKYITHOCTD [IPUEMOB PELICHHSA MaTeMaTHUYEeCKUX MOJIelel ¢
MOMOINLI) BEIYUCIIHTEIBHOH TEXHHUKH, BO3JHHKAIOIHX B HAYKE H TEXHHUKE.

['eotexnuka — 3T0 00.1aCTh CTPOUTENBHON JEATEIBHOCTH, CBSI3aHHAs C IPyHTaMu. B
Hallly 910Xy pasjeieHuss TpyJda TIEOTeXHHKa IpeAcTaBiseT co00H  CHHTE3HPYIOLILYIO
JMCUMILIIMHY. ['eoTexHHKa OOBEIMHSACT M HHKEHEPHYIO TeO0JIOTHIO,  3aHMMAIOLLYIOCs
HCCIIEJJOBAHUEM TIPYHTOB, M MEXdHMKY TIPYHTOB, CO3JAIOIIYIO pacuyeTHbIE MOJEIH, H
NpOEeKTUpOBaHUE (DYHIAMEHTOB UM IOM3EMHBIX COOPYKeHHil (¢ yueToM ocobeHHocTeil
I10/I3€MHBIX KOHCTPYKIIHI{), H TEXHOJIOTHIO ITPOU3BOJICTRBA PAbOT MO UX YCTPOHCTBY, H, HAKOHEIL,
MOHHMTOPHHI 34 BEJIEHHEM 3THX paloT.

B nacrosinee BpeMs 4YHClIeHHOe MO/EIHPOBAHHE SBIACTCA BAKHEHIIHM M aKTHBHO
pa3BUBAEMEIM CIIOCODOM M3YUYeHHs Je(OPMAIMOHHBIX IPOIECCOB B T'EOJOrHYECKHX Cpe/ax.
CO3/IaHUsl PACYUETHBIX MOJeNeH, MPOEKTUPOBAHUS (YHIAMEHTOB H IOJ3EMHBIX COOPYIKEHHI
Pa3BuTHIO JaHHOrO HanpaBIeHHs MCCIIEIOBAHHUS CIOCOOCTBYET OBICTPBIH POCT BO3MOMKHOCTEM
BBIYUCIUTENBHOH TexHUKH. Pa3zpabarbiBaloTCcsi HOBBIE AITOPHTMBI BBEIYMCIICHHH M MOAXOJBI K
PELLIEHHIO 3a/1a4, YCOBEPIIEHCTBYIOTCS YIKE CYLIECTBYIOIIHE.

MoznenupoBaHHe — OCYLIECTBJSETCS  IIYTEM  YHCIEHHOIO  PEIICHHs  ypaBHEHHH
MaTeMaTH4YeCKHH (PH3MKH WJIM HMX CHCTEMBI, KOTOPBIE OMHUCHIBAIOT COOTBETCTBYIOMIUI IMpOIECC
WM SBJICHHUS B pAMKax HEKOTOpOH uaeanusauuu. s storo ucenenyemas obnactb pasObuBaeTcs
Ha JJIEMEHTBI HIH TOKpPBIBA€TCA pacyeTHOH ceTKOH. 3HaueHHs (YHKIHH H NepeMEHHBIX
OMNpPEJENAOTCS B COOTBETCTBYIOIIMX Y3J1aX U S4YeHKax WIM 3JIeMEHTax [1PU IIOMOLLM pa3HOCTHbIX
HJIH KOHEYHO DJIEMEHTHBIX.

[lenplo u3yueHUs OUCUMIUIMHBI «YHCIEHHBIE METOAbI B TE€OTEXHHKE» SBIACTCH
yraybnaenue oOmero wuHdopmannoHHoro oOpazoBaHus W HHGOPMAIHOHHOH  KYJIBTYPHI
CTYACHTORB, a TaAK¥XKE (bOpMHpDBElHHE 0a30BBIX OpaKTHYECKHUX 3HAHUHW U HABBIKOB HCIOJIL30BAHUS
OCHOBHBIX YHMCJICHHBIX METO/IOB BBIYHCIIUTE/ILHOH MaTeMaTHKH, IPUMEHAEMbIX B pacyeTax NnpH
pEUICHUH LIMPOKOI0 Kpyra TIeOTEeXHHYECKMX 3ajady. OTo uMeeT OOJIbLIOE 3HAYCHHE IS
(bOpMHPOBaHHUS Y CTYJICHTOB METOIOJIOTHH COBPEMEHHOI'O HAYYHOI'O HMCCIIeIOBAHMs, a TaKKe
J1st GOPMUPOBAHHUS Y HHX HAYUYHOTO MHPOBO33PEHHS

1.2 3agaun M3y4eHHA THCUHITHHBI

B cooTBeTCTBMM ¢ MOCTABIEHHON I1€7bI0 B TIpOIECCe HM3YYEHHs JIUCIMITTHHEI
«YucleHHbIE METO/Ibl B T€OTEXHHUKEY PELIAKTCH CJISIYIOUIHE 3a1a4u:

- (dopMHpOBaHHE IIEIOCTHOrO IMpPEJACTABICHHS O MaTeMaTu4ecKoi MoOJe/u
(bu3MYecKUX SBJICHUIA NPU U3YYEHHH 3€MHOH KOPBI;

- M3Y4YCHHE OCHOBHBIX YHCIICHHBIX METOJOB, MPUMEHAEMbBIX B pacyerax IpH
pelLIeHHH Fe0TeXHHYeCKHX 3a1a4;

- (hopMHpOBaHHE YMEHMS HCIHOJIB30BaTh METOABl 00pabOTKH HMH(MOPMAIIHH,
MoJyyaeMoi IpPH MeOTeXHUYECKUX HCCIIe0BaHUAX;

- CprMHpOBaHHe HABLIKOB IIPOCKTHPOBAHHK A OTACJIbHBIX BbBIYMHCIIHTCIIbBHBIX
METOJIOB /UIsl PEILEHHs IOCTABIEHHBIX T€OTEXHHUYCCKUX 3a/ad.

O6bexkTaMu NpoQecCHOHANBHON JeATeIbHOCTH BBINYCKHHKOB, OCBOMBIIHX ITPOTPaAMMYy
OakanaBpuara, IBISHTCA:



- — 3emus, 3eMHas Kopa, JIHTOC(Epa. TOpHbIE NOPOJBL I10J3€MHBIE BOJIKL.
MHHEpaJIbl, KPHCTAJLIBI;

- — MHHCpAJbHBIE pecypchl, TMPUPOJHBLIE K TEXHOIeHHBLIE TIeoJIOrHYeCcKHe
MPOLIECCHI;

- — TEOXHMHYeCKHe H reo(pU3HUeCKHE IIOJA, 9KOJIOTHYCCKHE  (DYHKIHH
JUTOC(hEpPEI.

1.3 MecTo AMCHMILTHHEL (MO/YJIs1)
B CTPYKTYpe 00pa3oBaTe/IbHOH NPOrpaMMabI

Jucuuninna «Yucnennsle MeTOIbI B TeOTEXHHKE» BBEACHA B yueOHBIC MJIaHbI
NOAroTOBKH OaKanaspoB MO HanpabieHHio noarotosku 05.03.01 “I'eosiorus™ HanpasieHHOCTH
(mpogumo) “I'maporeosorus ¥ HHKeHepHas reosorus’, coriacio ®IOC BO, yTBepikIeHHOro
npukasoM Munucrepersa 06paszopanus u Haykn Poceuiickoit @eneparn ot Ne954 ot 7 aprycra
2014 r., 6noka B1, BapuaruBnas yacte (b1.B), unaexc mucumnnuner — B1.B.06, untaercs B
CeIbMOM CeMecTpe.

IlpemnectByromue  CMEKHBIC — QMCUMIUIMHLL  JOTHYECKH M COJAEPIKATEILHO
B3aMMOCBSI3aHHBIE C H3yYeHHeM JaHHOW JIucuMIUMHB:B1.B.05 «Marematuka»y, b1.5.07
«®usukar», b1.5.06 «HMudpopmaruxa B reonorun», b1.B.13«Mexannka rpyHToB).

[Tocnenyiomme JHCHHUTUTHHEBL, JUIS KOTOPLIX [aHHAs SBISIETCS TPEAIICCTBYIONMECH, B
cooTBeTCTBHH ¢ yueOubm r1utanom: B1.B.01 “HMwuxenepnas reoamnamuka™, bB1.B.JIB.11.01
“MmxenepHas U3bICKaHUS .

Jucimiuinna npeaycMoTpeHa ocHOBHOI obpazoBatensHoH nporpammoii (OOIT) Ky6I'y
HanpasneHus 05.03.01 «I'eonorus», npoduns « MAPOreoaoruss U HWHKEHEPHAs TeOJIOTHS B
00béMe 2 3aueTHbIX eAMHHUI (72 Yaca, HTOTOBBIH KOHTPOJIb — 3a4ET).

1.4 Ilepeyenn MiIaHHPYEMBIX pe3Y/JIbTATOB 00y YeHHSI
M0 JUCUUIIHHE (MOIY/II0), COOTHECEHHBIX ¢ IVIAHHPY eMbIMH
pe3y/IbTATAMH 0CBOCHHs 00PA30BATE/IbHOH IPOrPAMMBI

IIponecc w3ydenus JMCHMIUIMHBI «YHCIEHHBIE METO/bI B I'€OTEXHHKe» HalpaBlieH Ha
(bopMHpOBaHHE DJIEMEHTOB KOMIICTEHIIH:

a) obwenpogheccuonanvrvimu komnemenyusmu (OlK):

- CIIOCOOHOCTBIO HCIIOIL30BATL B HpOCbBCCHOHaI[LHDﬁ JACATCIIBHOCTH 0a3oBbIe 3HAHWA
MaTeMaTHKH U ecTecTBeHHBIX Hayk (OI1K-3);

- CIIOCOOHOCTBIO peiare CTaHIapTHBIC 3alayn npo@eccnor—laanoﬁ JeATC]IbHOCTH Ha
OCHOBE MH(OpMaIMOHHON M OuOmorpaduueckoi KylIbTypsl ¢ MPHMEHEHHEM HH(OpMalHOHHO-
KOMMYHUKALMOHHBIX TEXHOJOIMH M € YYETOM OCHOBHBIX TpeOoBaHHiH HHMOPMALMOHHOI
oezomacHoctH (OITK-4);

6) npogpeccuonanvuwie komnemenyuu (I1K):

- CcrocoOHOCTBIO HCIIOIb30BaTh 3HAHMA B OOJIaCTH TICOJOTHH, TEO(PH3MKH, TCOXHMHH,
IHJIPOT€OJIOTMH M MHXKEHEPHOH TI€0JIOTMH, T€O0JIOTMH M TEOXMMHMH TI'OPIHOYHMX HMCKOIIAeMBbIX,
9KOJIOTHYECKOH TI'EOJIOTHH JUISl pPEIICHHs HAay4HO-HCCJIC0BATEILCKUX 3a1a4 (B COOTBCTCTBHU C
Harpagn/eHHOCTHIO (npoduiem) noarotosku) (TTK-1).

Mzyyenne paucuuiuiMHel «YHClIeHHblE METOJbI B TEOTEXHHUKE» HaNpaBJIeHO Ha
dbopmupoBanne y  oOyqarommxcss — oOuenpoeccHOHambHBIX W IPodecCHOHATBHBIX
KOMIIETEHIIMH, 4TO OTpakeHo B Tabiuue 1.
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NeATEeILHOCTH Ha
OCHOBE
MH(pOPMAMOHHON 1
Oubmorpaduyecko
H KYJIbTYPBI €
[PHMCHEHHEM
HH(OPMALIHOHHO-
KOMMYHHUKAIMOHHBI
X TeXHOJIOTHI U ¢
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JUIsl pelLIeHHs
IPUKIAIHEIX 3a/1a4
npodeccHOHATBHOM
JIeATENILHOCTH




CcnocoOHOCTBIO
HCIIOJIL30BATh
3HaHHUSA B 00JacTH
Ie0JIOTHH,

[IK-1 rHﬂporeOHOEHH 51
HHJKEHEPHOI
r€0JIOTHH babge:|
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X 3a71a4

METO/IbI
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3aJ1auu, KOTOpast
IpearnoaraeTt
JleTalIbHOE
olpe/iesIeHHE
oObexTa
MCCIIE/TOBAHHS H €r0
(opmanuszoBanHoe
MaTeMaTHYECKOe
OIUCAHHUE;
IPOBECTH  aHAJIN3
HOJTYYEHHOTO
pesyJbrara;
oOpabarbIiBaTh
MOJYUYEHHYIO B XO/I€
HCCJIeIOBAHHU N
HH(POPMAIHIO,
aHAJIM3HPOBATEL €€ C
y4eTOM 3HaHHH B
00/1acTH  T'eOJIOTHH,
THIPOTEOIOTHH U
HH)KEHEPHOH
reoJIOTHH JUTSt
pellieHus  Hay4dHO-
HCCIIEIOBATETBCKHX
3aj1a4

HABBIKAMH
BBIICIICHUS
BaKHEHIITHE
ocobeHHoCTEH
o0BeKTa
HCCIIeI0OBAHHS B
HHTEPECYIOUIHX
YCIIOBHSIX pH
CO3JIaHUH MOJICNIH H
onpeieeHue ee
napamMerpoB Ha 0Oasze
3HaHHH B o00JacTH
I'€0JIOrHH,
FHJIPOre0JIOrHH U
HHKECHEPHOH
re0JIOTHH,
HaBBIKAMH
[IPOBEICHHS aHaIn3a
[MOJTYYEHHOT'O
pesynbTaTta;
HABBIKAMH
obpaboTku
[IOJIy4eHHOH B Xoje
HcclieJoBaHuH
HHpOpMaIHH,
AHAJTM3UPOBAHUS €€
C Y4YeTOM 3HaHWH B

0obmacTH  TEOJOTHH,
THIPOTEOIOTHH U
HHKEHEPHOH
reoJIOrHU IUtst
peleHus Hay4yHO-
UCCIIE/I0BATEILCKUX
3a1a4

2. CTPYKTYPA H COAEP)KAHUE TUCHHUTIJIHHBI

2.1 Pacnpeaenenne TpyaoéMKOCTH AHCUHINIHHBI 10 BHAaM padoTr
O01as Tpy0EMKOCTb JAUCHMIUIHHBI «HHCIIEHHbIE METO/IbI B IT€OTEXHHKe» COCTaBiser 2
3a4eTHBIX eAUHHILEI (72 yaca), X pacnpeeeHne 110 BHaaM paboT npeacTasieHo B Tabiuie 2.

Tabnuua 2
Tpy1oeMKoCThb, 4acoB
B (B TOM YHCIIE YacoB B
- cero .
Buj yuebHoili paboTbl MHTEPAKTHBHOH (hopme)
4acoB
7 cemecTp
KonrakTHasi pabora, B TOM YHCI€E:
AyaHTOpHBIC 3aHATHUSA (BCEro): 36/— 36/ -
3aHATHs JEKIIMOHHOIO THIIA 18/— 18 /-
JlaGoparopHsle 3aHATHSA 18 /- 18/—




JaHATUSA CEMHHAPCKOIO THIIA (CEMHHApBI, [IPAKTHYECKHE
3AHSTUSL)

Hnasn konrakrHasn padora:

Koutponas camocrtositensHoil pabotsl (KCP) - 4

[TpomexyTouHas arrectauus (MKP) 0.2 0.2

CamocrosiTesibHasi paboTa, B TOM YHCTeE:

Kypcosas pabora — —

[IpopaboTka yueOHOro (TeOpeTHYECKOI0) MaTepuaa 6 6

BrimosiHende HHIMBHAYAILHBEIX 3adaHuil (IIOAroToBKa 16 16

COOOLIEHMIH, IPEe3eHTALIHH)

PacueTtHo-rpaguyeckoe 3ananue 3 3

Pedepar — —

[ToaroroBka K TEKyIeMy KOHTPOJIIO 6.8 6,8

KontpoJs:

[ToaroroBka Kk 3K3aMeHy — —
1ac. 72 72

O0masi Tpy10eMKOCTh ::;ﬁ:ﬂme DAL 40,2 40,2
3a4. e 2 2

2.2 CrpyKrypa AMCUHIIHHbI:

Pacnpenesiienue BUIOB yueOHOH paboTbl ¥ MX TPYJOEMKOCTH [0 pasjie/iaM (Temam)
AUCIUIIINHEL «UHCIIeHHBIE METO/IbI B F€OTEXHHKE» NPHBE/IEHO B TabIHIe 3.
Tabnuua 3

KonuuecTBo yacos
Ne HanMeHOBAHTE Pasieiion ayIUuTOpHAas BHEAY/IMTOpHAs
paszaesna Bceero pabora pabota
JI JIP 113 CPC
1 2 3 4 5 6 7
IloHsiTHe O YMCIEHHBIX METONAX H
1. MareMaTHUYECKOM MOJEJIMPOBaHHH, 8 2 2 —_— 4
YHCJIEHHBIE METO/Ibl B TEOTEXHHKE
MeTtoabl peleHus CHCTEM
2. |IMHEHHBIX anreOpanyeckux| 14 4 4 — 6
ypaBHECHHI
3 WuTtepnonupoBaHue (yHKIIHIA, 14 4 4 - 6
anmnpoKCcUMaIus
4 MeTonsl peleHus aﬂre6panqecuxnx 14 4 4 - 6
M TPAHCIICHIEHTHBIX ypaBHEHUH
MeTo/abl  4YHMCIEHHOTO  pEIIeHUs
5 0OBIKHOBEHHBIX 1 10 7 5 o 6
muddepeHIHANBHBIX  YPaBHEHHH
onay)




YucrieHHBIE HHTETPHPOBAHHE H
6. 8 2 2 4
muddepenipoBanue
2.3 Copep:kaHue pa3aenoB (TeM) THCHHILTHHBI
2.3.1 3ausaTHA JEKIHOHHOI0 THIIA
[TpUHUKI [OCTPOEHUS MPOrpaMMbl — MOJYJ/IbHBIH, Oa3upYIOIKMNACH HA BbLIEJIEHHH
KPYIHBIX pPa3cNioB MNPOrpaMMbl — MOJYJCH, HMECIOUMX BHYTPEHHIOI B3aHMOCBA3b H

HalpapjIeHHLIX Ha JOCTH)XKEHHEe OCHOBHOI 11eJIM Mpernoj aBaHus IUCIHUILUIMHEL B cooTBeTcTBHH €
MPHHLKIIOM [TOCTPOCHHS [IPOrPaMMBbI H LIE/IAMH IPEIoAaBaHHsA JHCIHIUIMHBI Kype «Yncnennbre
METO/1bl B I'€OTEXHHKE» COAEPHKHUT 6 MOJLyJI€H, OXBATHIBAIOILMX OCHOBHBIE pa3/ie/ibl (TeMbI).

CozneprkaHue pasaesioB IMCIMIUIMHBI IPUBEICHO B TadMuE 4.

Tabnmuna 4
No HaumeHnoBanue Dopma
pasziena pasiena (TeMbr) Conepxanue pasjesna (TeMsl) TEKYILEro
KOHTPOJIsA
1 2 3 4
1 [ToHsiTHE O YHCIIEHHEIX MareMaTHyecKoe MOJIeIMpoBaHue. YuclIeHHBIH JIP1, T1
METOJ1aX ¥ MaTeMaTUYECKOM METOJI. AJIrOpUTM perneHus. AOCOMOTHAS H
MOJIeTHPOBAHHH, YHCJIEHHBIE |  OTHOCHTENIbHAS NOrpenrHocTH. KoppekTHOCTh 1
METO/Ibl B TEOTEXHHUKE. 00YyCIIOBJIEHHOCTD BBIYUCIIMTENBHOM 3a1a4un. Buibl
BBIYMCIHTEILHBIX METO10B. 3anuck 4yucen B ITK.
3aauM re0TeXHHUKH, /Ul PELLEHUs KOTOPBIX
HCIIONB3YIOTCS YHCIeHHBIe MeTOIbI ((popMynupoBka
3a7aui, KOTOpas npe/noliaraeT 1eTaJbHoe
onpee/ieHue 00BEKTa HCCIeJOBAHUS U €TI0
(GopMaTH30BaHHOE MATEMATHYECKOE OITHCAHHE:
BbIJIeJIEHHE BaKHEHITHE 0coOeHHOCTEH 00beKTa
UCCJIeJIOBAHUSL B HHTEPECYIOLIUX YCIOBHSAX MTPH
CO3/IaHMH MOJIEJIH U OIIpe/Ie/ICHHE €€ NapaMeTpoOB)
2 MeToabI pelueHHs CHCTEM ITocTanoBKa 3a/1a4H, 00YCIOBIEHHOCTh CHCTEMBI JIP2-JIP3
JTHHEHHBIX aredpan4yecKux JMMHEHHBIX anreOpandeckux ypasHenuit, Meton M31
YPaBHEHHUH. ["aycca, metog Kpamepa, meton LU-pasnoxenus,
uTepalroHHbIe MeToIbl ko0u, 3eiinens, MeToa
IIPOrOHKH.
3 WuTeprionupoBaHue u 3ajaua ¥ criocoOEl HHTEPIIOIMPOBAHHH H JIP4-JIPS,
IKCTpAnosums ¢yHKIMH, annpokcuManuu GpyHKIHI, TOCTPOEHHE KP1
AN POKCHUMALIHSL. MHTCPIOJISLIMOHHOIO [ToJIMHOMa Jlarparmka o
3aJIaHHBIM 3HaYeHUSIM (QYHKLIHH, TOCTPOEHHE
HHTEPIOJAIHOHHOTO NoJMHOMa HproTona no
3a/IJaHHBIM 3HAYCHUAM QYHKIIMH, HHTEPIOJIAHOHHAS
cxema DHTKeHa. Pemenue 3a/1a4 annpoKCcUManun
METOJ0M HAaUMEHBIIHX KBaJIpaTOB.

4 MeToas! perienus [TocTaHoBKa 3aa4u, 3aj1a4d OTJAeIeHns U yrounenus| JIP6-JIP7,
ajiredpanyecKkux U KOpHE#, MeTO/1 I0JIOBUHHOI'O JIeJIeHHs (METOJ KP2
TpaHCIeHIeHTHBIX JMXOTOMHH), IPHOIHKEHHOE PELIEHHE YPABHEHUS

YpaBHEHUH. F(x)=0 MeTo0M XOp/ (CeKyLHX), IPUOIHKEHHOE
petuenne ypapHeHHs F(x)=0 meTo/1oM KacaTeIbHBIX
(Hprorona).
5 MeTobl YHCIIEHHOTO (OCHOBHBIE TIOHSITHS U METO/Ibl pPellicHHs. 3a1a4a JIP8
peleH st OOBIKHOBEHHBIX Komum. Meroa Ditnepa. Moaudukanun meroj1a 12
aiddepeHIManbHbIX Ditnepa. Mero PyureKyrra. 132
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ypaBHeHHH (OJ[V).

6 UncneHHBIe HHTErPHPOBAHHE
1 udpepeHHpoBaHKe

3anaua YHCIIEHHOrO HITErPHPOBAHHA,
Ksaapatypnsie popmynsr Hetotona-Koreca,
YHCJICHHOE HHTEIPHPOBAHHUE IO MPOCTEHIIIMM
bopmynaM (METOABI MPSIMOYTOIBHHKOB, TPAIICLIMIA,
Cumncona). BeiBoa hopMyI1 YHCIIEHHOTO
T GEPEHLIMPOBAHUS HA OCHOBE PA3HOCTHOIO

oreparopa. Berqucienne Ipou3BOAHBIX BTOPOIO
NOPA/IKA, BEIYHUCIIEHHE [IPOU3BO/IHBIX HA OCHOBE
MEPBO HHTEPIOIALUUMOHHOMH (popmyibl HpioTOHA,
AupepeHIMpoBaHHE B Clly4ae HepaBHOOTCTOSIIHX
Y3JIOB.

JIP9, KP3

®opma Tekyuero KoHTpons — TtectupoBanue (T), maGopatopuas pabGora (JIP),
KoHTpobHas padbora (KP), ungusuayansusie 3aganus (M13).

2.3.2. 3aHATHA ceMHHAPCKOr0 THIIA
CemuHapckue 3aHATHS 10 JUCUUIUIMHE «YHCIEHHBIE METOJBI B TEOTEXHHKE» HE
[IPEYCMOTPEHEI.

2.3.3 JlabopaTopHble 3aHATHS

Ilepeuennr nabopaTOpHBIX 3aHATHH 1O JUCHMIUIMHE «YMClIeHHBIE METOJLl B

reoTexXHHUKe» MpUBeIeHBI B TabmuIe 5.

Tabmuna 5.

®opma
Ne HaunMmenopanue
HanmenoBaHue 1adopaTopHBIX padoT TEKYILEro
pazaena Pasznena (Temsi)
KOHTPOJIS

1 [Tonsitne o uucrneHHBIX | KOppeKTHOCTB, CIIOKHOCTH, YCTOHUHMBOCTE M JIP1
MeToJax U | 00yCIOBIEHHOCTE AITOPUTMOB. 3alHChL YHCell
MaTeMaTHYECKOM B KOMINbloTepe. ManmuHHEIH HYJTb U MalllMHHAS
MOJIeTHPOBAHUH, 06eCKOHEUHOCTh, MAIIHHHOE TCHIIOH.

YUCJIEHHBIE METOJblI B
re0TeXHHKE.

2 Meronel pewenust | Metox  TIaycca, Meron  LU-pasnoxkenus. JIP2,
CHCTEM nuHenHbX | Utepaunonneie  Metoawsr  Skobu, 3Seiinens, JIP3
anrebpanyecKux MeTo/J] Iporouku, meto Kpamepa
YpaBHEHMI.

3 HMutepnonuposanue u | llocTpocHHE HHTEPNONALHOHHOTO MOJHHOMA JIP4
IKCTPAIOJIALHS Jlarpanska 110 3aJ1aHHBIM 3HAYEHHUSM (DYHKLMH. JIPS
(byHKIHH, [TocTpoeHHe HHTEPHOJIAIIMOHHOTO IOJMHOMA KP1
anmnpoKCUMaIus. Hel0TOHA 1O 3aJ]aHHBIM 3HAYeHHUsIM (DYHKIIHH,

MHTEPIIOIAHOHHAs cxeMa DifTKeHa.

4 MeTob1 peteHust | Otaenenue (ToKanM3aIms) KOPHS. JIP6
anredpanvyecKux u | [IpubmmkeHHoe pemeHHe ypaBHeHHA f(x)=0 JIP7
TPaHCLIEHACH THBIX METOJIOM  JMXOTOMHHM  (JEJIeHHS  OTpe3Ka KP2
ypaBHEHHH. MOMOoJaM), METOJaMH XOpJI U KacaTelbHbIX,

KOMOMHHPOBaHHBIM  METOJOM  (Xopa H
KacaTe/bHbIX),  NPUOJIMIKEHHOE  pELIEHHE
ypaBHeHus  f{x)=0 METO/IOM NpOCTOi
UTepaluu.

5 Mertoner  umucnennoro | 3agada Komm. Meton Ditiepa. Moaudukauuu JIP8
pelneHus meTona Jitnepa. Meton PynreKyrra.
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0OBIKHOBEHHBIX
qudpepeHIHATBEHEIX
ypasuenuii (OJIV).

6 Yucnennbie 3amava JHCTICHHOT O HHTEIrPHPOBAHHA, JIP9
HHTETPHPOBaHHE u | Ksagparypusle ¢opmynsl Hrlotona-Koteca: KP3
muddepeHipoBaHre YHCJICHHOE MHTErPUPOBAHME 110 MPOCTEHIIHM

dopmynam  (MeTOJBI IPSIMOYTOJILHHKOB,
Tpaneuui, Cumricona). Mertoeb!
OHOCTOPOHHEH pa3HOCTH, BBIYHCIICHHE
MMPOMU3BOIHBIX BTOPOI'O 1OpAJAKA, BbIYHMCIICHHC
IIPOM3BOIHBIX Ha OCHOBE MepBOH
MHTEepnoJsiiionHoi  Qopmynel  HetoToHa,
auddepeHIHpoBaHHE B clydae
HEepaBHOOTCTOSIIMX Y3JIOB.

dopmMa TeKylero KOHTpos — nadoparopras padora (JIP1 — JIP9).

2.3.4. [IpumepHas TEMATHKA KYPCOBBLIX padoT (1IPOEKTOB)
Kypcosbie paboThl (IIPOEKTHI) 0 AUCHHILIHHE «{HCICHHBIE METO/IbI B COTCXHMKE? HE
npeayCcMoOTpCHbI.

2.4. Ilepeyenn y4eOHO-METOAHYECKOI0 oDecreueHnst

JUIA CAMOCTOSITEIbHOM padoThl,

00y4ar0MIMXCs 10 JHCHHILTHHE (MO/1yJ110)

[lepeueHp y4eOHO-METOJMYECKOro O0ecnedeHns JUls CaMOCTOSTEIbHONH paboOThl,
00y9aIOMUXCA 10 AMCLUILTAHE (MO1yJI0) MPUBEIEH B Tabmue 6.

Tabiuna 6.

No

Buyn CPC

[TepeueHp yueOHO-METOAHYECKOTO
obecrieyeHHs JUCIUIIIUHEI 110 BBINOJIHCHHIO
CaMOCTOSTEIbHON padOTEI

3

CpC

MeToHuecKHe YKa3aHus 110 CAMOCTOSITe/IbHONH paboTe 1o
mienmiummne  “Tlromaznas  (3D)  ceiicmopassenka’,
yTBepsKACHHBIE  Kadenapod  reo(u3Mueckux — METO/I0B
TIOUCKOB M pa3Be/ky, 11potokosa Nel4 or 14.06.2017 1.

Pedepar

MeTonuueckue PEKOMEHIaIMH 1o HAIMMCAHHIO
pedeparoB, yrBepiKAcHHbIC Kadeapod reodusmaecKux
METOOB IIOMCKOB M pa3Belku, nporokon Neld or
14.06.2017 r.

VueBHO-METOIMUECKHE MaTepHalbl UL CaMOCTOSATENbHOH paboThl 00ydaroluxes 3
YyCla HHBAJIH/IOB ¥ JTHI] C OTPaHHYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) mpegoctapisoTes
B (hOpMaXx, aJaNTHPOBAHHBIX K OTPAHMYCHHSAM HX 3/I0POBbS U BOCIPUSATHS HHPOPMAIHH:

Jluist Jid1l ¢ HApYLIEHUAMH 3PEHHUS:

—— B MeYaTHOH (pOopME YBEITHUCHHBIM IIPUPTOM,

— B (hopMe 3IeKTPOHHOTO JTOKYMEHTA,

— B hopme ayauodaiina,

— B neyatHoil Gopme Ha A3bIKe bpaiis.
Jlnst i ¢ HapyIIEHUSAMHE CiTyXa!

— B ne4aTtHoi dopme,
— B (hopMe IEKTPOHHOIO IOKYMEHTA.

Jls M ¢ HAPYIIEHHSIMU OTIOPHO-/IBUTATEIBHOIO allnapara:
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— B [IeYaTHOH opMme,

— B (hopMe TeKTPOHHOI0 JOKYMEHTA,

— B opme aynnodaiina.

JaHHEI 1epeueHs MOKeT OLITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
obyyarommxcs.

3. OBPA3OBATEJILHLIE TEXHOJIOTHH

OOmHM BEKTOPOM H3MEHEHHA TEXHOJIOTHH 00y4eHHA JOJKHBI CTarh aKTHBH3ALHA
CTY/JI€HTA, IOBBLILIEHHE YPOBHS €r0 MOTHBALMH H OTBETCTBEHHOCTH 3a KAueCTBO OCBOEHHH
oOpazoBare/bHOH MpOrpaMMBbl.

Ilpy peanuzalMu pa3THYHBIX BHJIOB yueGHOH paboThl MO AUCLMILIMHE «UHCIIeHHbIe
METO/Ibl B I€OTEXHHKE» HCIOIb3YIOTCA ClleAyrolue o0pa3oBaTe/bHbIC TEXHOJIOTHH, MPHEMBI,
METO/Ibl H aKTHBHBIE (POpPMBI O0yUeHHUS:

1) paspabomka u ucnob306aHUe AKMUBHBIX (POPM NeKYUTL.

a) npobnemuas 1eKyus;

0) KeKyua-6U3YaANUIAYUA,

8) n1ekyus ¢ pazbopom KOHKPeMmHOU cumyayuu.

2) pazpabomka u ucnonb308aHUe AKMUBHBIX (POPM NPAKMUYECKUX Padom:

a) npakmuyeckoe 3auamue ¢ pazbopom KOHKPeMHOU CUMYAYUU,

0) bunaproe 3aunamue.

B coueranuu ¢ BHeayIMTOpHOH padoTOH B aKTHBHOH (OpMe BBIIOJIHACTCH TaKiKe
o0CyK/IeHHe KOHTPOJIMPYeMbIX camocTosiTebHbIX padboT (KCP).

B nporiecce npoBeneHUs JEKIMOHHBIX 3aHATHH M 1a00paTOPHBIX padOT NPAKTHKYETCs
MHPOKOC HMCIIOJIb30BAHHUEC COBPCMCHHBIX TCXHHYCCKHX CpCJCTB (HpOEKTOpbl, HHTCPAKTHBHBIC
nocku, Matepuer). C ucnonb3oBandeM MurtepHera ocyluecTBisieTcss 10CTyn K 0a3aM JaHHBIX.
HH()OPMAIIMOHHBIM CIIPABOYHBIM M TOMUCKOBBIM CHCTEMaM.

3aHATHA, TPOBOJAUMbBIE B MHTEPAKTUBHBIX (OpMaX, B y4eOHOM IUIAHE 110 JMCUMILIMHE
HE IpeaycMaTpHBaloTCs.

4. OHEHOYHBIE CPEACTBA JJIAA KOHTPOJISAA YCIIEBAEMOCTH U
INPOMEXKXYTOYHON ATTECTALIUUA

4.1. @oH/1 OLEHOYHBIX CPeICTB I NPOBEAeHHs TeKY el aTTecTaluun
K ¢opmam nucsMeHHOrO KOHTPOJIS OTHOCHTCS TeCTHpPOBaHUe. Vcroian3oBaHUe TECTOB
HalpaB/JI€HO Ha TMPOBEPKY BIAJEHHS TEPMHHOJIOTHUYECKHM  allllapaToM, COBPEMEHHBIMH
HH(OPMALIMOHHBIMH TEXHOJIOTHSIMH M KOHKPETHBIMH 3HaHHUSAMH B 00J1acTH (pyHIaMeHTaIbHBIX H
IPHUKJIaJIHBIX JACLHILIHH.

TTo JUCITHUTTIIITHHE «YucneHHsle MeTONbl B TEOTEXHUKEY HUCIIONNB3YIOTCH CIICAVIOIIHNE

TECTOBbBIE 3a/laHUS:

- 3a/IaHHs Ha BEIOOP OJTHOTO MJIH HECKOJIBKHX OTBETOB (He MeHee 4);

- 3a/laHusi Ha BBIOOpP OJIHOTO MpaBHIBHOTO M3 4-X (M Oosiee) mHpeanoKeHHbIX
HabopoB OykB (MM LUpP), BLIOpAaHHBIX UX [IPE/UIOKEHHOT0 TIepeyHs.

BrinosnHeHHe TecTa MOXET 3aHUMAaTh YacTh WIIM MOJIHOE yueOHoe 3aHsaTHe ¢ pa3dopoM
MPAaBUIILHBIX PEIICHUN Ha CIeYIOLIEM 3aHATHH.

Tect Ne 1. nmo Tteme «lloHsiTHE O YHCIEHHBIX METOJAX M MaTeMaTHYECKOM
MOJIETTHPOBAHU Y.

Tect No 2. no teme «MeTo/1bl pELIEHHS! CHCTEM JIMHEHHBIX alredpandyecKux ypaBHEeHHI.
WuTeprnonMpoBanie M OKCTpamonsiuus (yHKUMH, annpokcumauus. MeToabl  pelueHus
anredpavyeckMX M TPAHCUEHJAEGHTHBIX  ypaBHeHHH. Meroabl  UYUCICHHOTO  pelIeHHs
OOBIKHOBEHHBIX Ju(depeHHanbHbIXx ypaBHeHHH (O/1Y). YHclIeHHBIE HHTETPUPOBAHHE H
nuddepeHIEpoBaHUEY.

KpHuTepHH OLICHOK TECTOBOIO KOHTPOJIs 3HAHHUI:
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—— OLIEHKa “3a4TEHO” BBICTAB/IACTCA CTYJACHTY, HabpaBwmemy 71 — 100 % npaBHIbHBIX
OTBETOB TECTUPOBAHUS;

— OLEHKa “He 3a4TeHO” BBICTABIAETCA CTYAEHTY, HaOpasmemy 70 % W MeHee
MIPABHJILHBIX OTBETOB TECTHPOBAHHS,

K ¢popmam muceMEeHHOrO KOHTPOJISL OTHOCHTCS KOHTPOJIbHAs paboTa, KOTopas SBJISeTCs
OHOH M3 CIONKHEIX GOPM MPOBEPKH; OHA MOXKCT IPHMEHATLCA /1A OLCHKH 3HaHHI 110 0a30BbIM
¥ BapHaTHBHBIM JMCUIMIUIMHAM BceX HMKIOB. KoHTposbHas paboTa, Kak NMpaBHJIO, COCTOMT M3
HeOOIBIIOTO KOIMYECTBA CPEAHHX 10 TPYJHOCTH BOMPOCOB, 3a/a4 HIIM 3ajaHuil, TpeOyloLHx
noxucka 000OCHOBAHHOTO OTBETA.

Bo Bpems npoBepkH H OLCHKH KOHTPOJBHBIX MHCbMEHHBIX paboT IPOBOJMTCS aHaIn?3
pe3ybTaToB BBIIOIHEHHS, BbIAB/IAIOTCS THIIMYHBIC OIINOKH, a TAK/Ke [IPHYHHbBI HX [OABJICHUS.

KonTponpnas paboTa MokKeT 3aHHMATDL 4acThb WIH [OJHOE Y4eOHOE 3aHATHE ¢ pa3bopom
NpaBWILHBIX pelieHHiH Ha cienyiomem 3ausTHH. KoHTponpHBIE padOTHI 1O  pasjenam
nadopaTtopHBIX MPHMEHSIETCsT JUISl  ONEHKH TPaKTHUECKUX HaBbIKOB pabotel na I[IK wu
[IPe/I10J1aratoT BhIIOJHEHHE OT 2 /10 6 3aJIaHHil Ha KOMIIBIOTEPE.

Konrtponehas padora Ne 1. o teme «MHTepnonupoBaHue U 3KCTPAIOIAIHS (YHKIIHIA,
AnMpPOKCHMAIHSY.

Kontponshnas pabora Ne2. mo teMe «MeTonbl pelleHHs aireOpaudecKux M
TpaHCLEeHIeHTHBIX YPaBHEeHHH».

KonrponsHas  pabGora Ne3. mno  Tteme  «YucieHHble  WHTErpUpOBaHHE W
nuddepeHInpoOBaHUE.

Kpurepuu olleHKH KOHTPOJILHBIX padoT:

— OlIEHKa ““3a4TEHO’ BbICTABJISETCH IPU [OJHOM PACKPBITHH TEMbl KOHTPOJIbHOM
paloThl, a TakKe HpH I10C/IeOBATeIbHOM, YeTKOM H JIOTMYECKH CTPOHHOM ee H3JI0KEHHH.
CTyaeHT OTBeYaeT Ha [IOMOJHHTEIBHBIE BONPOCHL, I'PaMOTHO OOOCHOBBIBAET [PHHATLIC
pelieHus;

— OILIEHKa “He 3a4TeHO BBICTABIAETCA 3a CJ1ad0€ M HEIOJIHOC PACKPLITHE TEMbI
KOHTPOJIBHOH pabOThI, HECAMOCTOATEIPHOCTD H3/I0KEHHA MaTepHasia, BbIBOJIbI H MPEIOKEHHS,
Hocsitue o0UMH XapakTep, OTCYTCTBHE HArJIsTHOTO MpeJicTaBleHust paboThl, 3aTPy/IHEHUS MTPH
OTBETaxX Ha BOIPOCHL.

K d¢opmam KOHTpoJIsI €aMOCTOSTE/IbLHOH paldoThl CTyJAEHTAa OTHOCHUTCH TaKKe
HHIMBHIYQIBHOE 3aJaHHe, KOTOpPOe SBJISETCS OJHOH M3 CIOKHBIX (OpPM IPOBEPKH
KOHTpoHpyeMoii camocTtosTtensHOi pabotel (KCP) cryneHTa, KOTOpoe IpeaycMaTpuBaeT
BBIINOJIHEHHE 3a/IaHHI ¢ UCITOJIb30BAHHEM KOMITBIOTEPHBIX riporpamm (Micrisoft Excel).

WunueuayaneHoe 3aganue Nel. mo Teme: «MeTonwl pelieHdss CHCTEM JTHMHEHHBIX
anreOpanyecKux ypaBHEHHI.

WunuBuayanpHoe 3amanue Ne2. mo Teme: «MeToabl YHCIEHHOTO — pelUEHHS
OOLIKHOBEHHEIX JH(pdepeHITHaATEHEIX ypaBHeHUH (OJTV )».

Kpurepuu oueHKH HHAMBUAYaIbHOTO 3aganus (M3):

— OIEHKa “3ayTeHO0” BBICTABISETCS CTYIEHTY, €CIH OH IPaBWJIBHO IIPUMEHSEeT
NpaKTHYECKHE HAaBBIKM paboOThl B KOMIBIOTEpHBIX Hporpammax Microsoft Excel, MatCad, u
pelleHb! BCe 3aaHus;

— OIIEHKA “HE 3a4YTE€HO  BBICTABJISACTCS CTYJACHTY, €C/IH OH HE 3HACT 3HAYMTE/IbHOH YacTH
MPaKTHYECKUX TIPHEMOB M HABBIKOB pabOThl B KOMIBIOTEPHBIX nporpammax Microsoft Excel,
MatCad u He pemeHo xoTst Obl 0JIHO M3 3a/laHui, NpeycMOTpeHHbIX M3.

[Ipu TekyleM KOHTpOJE yCIeBaeMOCTH HEOOXOAUMO YCTAHORJIEHHE pealIbHOH KApTHHEI
CTYJIEHYECKHX JIOCTHXEHHH M YCIIEIIHOCTH OCBOEHMSI MMH y4yeOHOH NporpaMMbl Ha JIaHHBII
MOMEHT 00y4YeHHS.

Tewmel 1 conepskaHue 1adopaTOPHBIX padOT MPHUBEICHEI HHKE.

Jlabopamopnas — paboma Nel. KoppeKTHOCTb, CJIOKHOCTb, YCTOHYHBOCTH M
00YCJIOBJIIEHHOCTh AITOPUTMOB. 3alUCh YHUCENl B KOMIIbIOTEpe. MalllMHHBIH HY/Jb U MallMHHAS
OECKOHEYHOCTh, MALTHHHOE 3TICHIIOH.
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Conepxanue paboTel: OnpenesieHus yCTORUMBOCTH 3a/1a4: BEIYUCIIEHHE OLPEIEIIEHHOTO
HHTEerpaia | = fb f{x)dx, BBIYHCIECHHE NMPOU3BOAHON wu(x) = f'(x) npubiamxenHo 3amaHHOMH
(Gynkunu. HaxokaeHne npaMoro oO0paTHOrO ¥ JIONOJIHUTEIBHOIO KOJOB IENBIX YMCE! B
3HakoBOH ¢(opme. 3amuchk BemecTBeHHBbIX umcen na IIK B dopmare ¢ niasamoomeil TOUKOM
(Aueiika pasmepom 4 Oaiita).

Jlabopamopnas paboma Ne2. Meron aycca, meton LU-pasioikenns.

Conepxanme paGotbl: IlocTaHOBKAa 3aJaunm peIIEHHs] CHCTEMbI  aire0panyecKux
JIMHCHHBIX YPaBHEHHH. PAcCMOTpeHHE METO/I0B PELICHHSA CHCTEMBI alreOPanyecKHX JTMHCHHBIX
ypaBHeHui: Meton ["aycca, merox LU-pa3noxenus Peanusanus Ha TTK.

Jabopamopras  padoma Ne3. WrepaumoHHbsle MeToAbl SIK0oOM, 3eiijens, MeTojl
nporoukx, Mmetog Kpamepa.

Conep:xkanue paboTbl: PaccMOTpeHHME METOJOB pEIIEHHS CHCTEMBI ainrebpandecKux
JMHEHHBIX YpaBHEHHH: HMTepallMOHHLBIE MeTonbl fkoOu, 3eiimens, MeTOJ MPOrOHKH, METOJ
Kpamepa. Peanuszanus na [1K

Jlabopamopnas paboma Ne4. [loctpoeHne HHTEPNOIAIIMOHHOTO MOJIMHOMA Jlarpanka no
3aJaHHbIM 3HaA4YCHHAM (l)yHKLlHH. HOCTPOCHHE HHTEPIIOIAIIHOHHOIO [OJIMHOMA Herotona no
3a/laHHBIM 3HAYEHUAM (DYHKIIMH, HHTEPIOJSIHOHHAS cXxemMa DHTKeHa.

Conepxanne pabotsl: [locTanoBka 3anauu MHTepnonupopaHus. PaccmMoTpente MeTo10B
peleHus 3aaad  MHTEPNONSINU: TocTpoeHHe nonuHoma Jlarpamxa, noauHoma HbroTona.
Peanuzanus na [TK.

Habopamopnas paboma Ne3. Kontponasnas padota 1.

Conepxanue paborbl: OueHka 3HaHUH 10 MarepuasiaMm JlabopaTopHodt paborel 4
(dhopma Texymiero kontpons KP1 B Bune 3ananwmit 1n1s semonnenns ux Ha 1K)

Jlabopamopnas paboma Ne6. Otnenenue (nokanusauus) kKopHs. llpuOnnixennoe
pelieHue ypapHeHus f{x)=0 METOJ0M IUXOTOMMH (JI€JIEHUS OTPE3Ka MOMoaaM), METOAaMH XOP/1
¥ KacaTe/bHbLIX, KOMOMHUPOBAHHBIM METOJIOM (XOP/ M KacaTe/lbHBIX), IPHOIMIKEHHOE PELIEHHE
ypaBHeHus f{x)=0 MeTOI0M IIPOCTOH UTEpaLUU.

Conepxanne pabotel: [TocTaHoBKa 3a7a4d YUCIEHHOIO PELIeHHs] TPAHCLEHIEHTHBIX
ypaBHeHHH. MeTo/pl pelieHHs aireOpavyeckKUX M TPaHCUEHIEeHTHBIX YpPaBHEHHI: METO.
JUXOTOMHH (IENIeHHsI OTpe3Ka TOIojaM), METOA XOpJ M KacaTelbHbIX, KOMOMHMPOBAHHLIH
METOJI0M (XOp/1 M KacaTebHbIX), IPHOJIMIKEHHOE pellieHre ypaBHeHus f{x)=0 MeTOI0M MpoCTOi
utepanuu. Peannzamms Ha [1K.

Jabopamopnas paboma Ne7. KoutponbHas pabota 2.

Conepxanune paborsl: OueHka 3HaHui 110 Marepuaiam JlaboparopHoit pabotsl 6 (popma
Tekyuiero kouTpoas KP2 (B Buae 3aganuit ans pemonHeHus ux Ha [1K)

Jlabopamopnas paboma Ne§. 3anawa Komwu. Meron Diinepa. Moaudukauuu merona
Dinepa. Meton PynreKyrra.

Conepxanue paboThI: IlocTtanoBka 3a1a4M peLIeHHs OOBIKHOBEHHBIX
nudepeHIHATBEHBIX YpaBHeHHI PaccMOTpeHne MEeTOI0B YHCIIEHHOTO PellleHHs OOBIKHOBCHHBIX
muddepennnanpabix ypasHeHuit: (OJ[Y): meron Diinepa, Momudukanuu meroaa Ditiepa, METOL
PynreKytra. Peannzanus na [1K.

Jlabopamopnas paboma Ne9. 3anava uuciieHHOro WHTerpuposanus. Kpaaparyphbie
opmynel Hetorona-Koreca: uncieHHOe HHTETPUPOBAHUE IO MPOCTEHIINM GopMyTaM (METO/Ibl
[PSIMOYTOJILHUKOB, Tpareuuid, Cummncona). MeToasl OJHOCTOPOHHEH pPa3HOCTH, BBIYHCIEHHE
NPOM3BOJHBIX ~ BTOPOTO  IOPAIKA, BLIUMCICHHE IMPOU3BOJHBIX HA  OCHOBE  IEPBOH
uHTepnosuonHoi ¢opmynel Heiotona, muddepennuposanue B ciyyae HEPaBHOOTCTOAIIMX
y3;10B. KontponsHas pabota 3.

Conepixanue paborel: [locranoBka 3a1a4a YHCICHHOIO HHTErpHpoBaHus. PaccmoTpenue
METOJIOB BBIUHCIIEHHS HHTErpaja Mo mpocTeiiuM (GopmynaM (MeToJibl HPsSMOYTOJIbHUKOB,
tparenuit, Cummcona). PaccmoTpeHne MeTona OJHOCTOPOHHEH pa3sHOCTH, BBIYMCIIEHHE
MPOH3BOJHBIX  BTOPOrO  [OPS/IKA, BBIYHCIIEHHE IPOM3BOJHBIX HAa  OCHOBE  IIEpPBOi
UHTEPHOIANHOHHONH (GopMyisl HutoToHa, 1uddepeHInpoRaHne B CIyyae HEPABHOOTCTOSLINX
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y37108B. OueHka snanuil no Matepuaiam sabopatopHoii pabors! (popma texymero kouTpos KP3
B BUJIE 3aaHUH JUId BeIOJHEeHUs UX Ha [1K)

Kputepun onenku 3ammnel taboparopasix padot (3J1P):

— OUEHKa “3a4TEHO” BBICTABIACTCS CTYAEHTY, €CJIH OH MNpPaBHILHO TMPHMCHSCT
TEOPETUUECKHE TIOJIOKEHHWST Kypca TIpH PeIIeHHMH MPakKTHYeCKUX BOIPOCOBR M 3a1day
1aboparopHbIX padoT, BiiajieeT HeOOXOAUMBIMH HABBIKAMH U ITPHEMaMH UX BBITTOTHEHUS:

— OLIEHKa “He 3a4TeHO BBICTABIIAETCS CTYAEHTY, €CJIM OH He 3HaeT 3Ha4YUTe]IbHOH
9acTH IMPOrpaMMHOIO MaTepuala, B pacyeTHOH duacTH JsabopaTopHOH paboTel J0mmycKaer
CYIIECTBEHHBIE OIIHOKH, 3aTPYIAHSETCH OOBSICHUTL PACUETHYIO YaCTh, 000CHOBATE BO3MOXKHOCTE
ee pealn3alny UM NPEICTAaBHTL allTOPUTM €€ Pealn3allii, a TAKKe HEYBEPEHHO, ¢ DOJIBIIHMU
3aTPYJIHEHHSIMHU BBINOJIHSET 3a/1aHHsl WM HE CIIPABIISIETCS ¢ HUMH CaMOCTOSATENBHO.

4.2. @oH OLIEHOYHBIX CPEACTB /I IPOBeIeHHs NIPOMEKYTOUHOM ATTeCTALIHH

K ¢opmam KOHTpOIS OTHOCHTCS 3ayem — 3TO (opMa MPOMEKYTOYHOH aTTECTAIlMH
CTYJEHTA, omnpejeseMas y4eOHBIM IIaHOM TMOATOTOBKH 10 HampasieHuio BO. 3aver ciykut
(hopMOIT TIPOBEPKH YCIMENIHOrO BBIMOJIHEHHs CTY/IeHTaMU NabopaTOpHBIX PadOT U YCBOEHHUS
yueOHOro MaTepHasa JSKIIHOHHBIX 3aHITHH.

OneHouHble cpeAcTBa IS WUHBAIUAOB U JIMIl C OIPAHHYEHHBIMH BO3MOXKHOCTSIMH
3J0POBbsi BBIOHPAIOTCS € YUYETOM HX HHIHBHIYATIbHBIX MCHXO(QH3HISCKHX 0COOCHHOCTEH.

— NpH HeoOXOJHMOCTH HMHBAIUAAM H JIHIAM € OrpPaHHYCHHBIMH BO3MOXKHOCTAMH
30POBBS MPEIOCTABIACTCH IOTIOTHHTEIBHOE BPeMs JUIS MOJArOTOBKH OTBETA Ha JK3aMEHe:;

— HpH HpOBe)IBHI/II/I nponeaypnl OLICHHBAaHHS peBYJ'II:TaTOB O6Y‘-IEI{HH UHBAJIUJIOB M JIHUI] C
OTPaHWYEHHBIMH BO3MOXHOCTSMH 3/10POBbS IIPE/yCMATPUBACTCS MCIIOJIB30BAHHE TEXHHYCCKHX
CpeACTB, HEOOXOAUMBIX HM B CBSI3H C MX HHAMBHIYAJIbHEIMH OCOOCHHOCTAMU,

— npud HeoOXOOUMOCTH Ui O0y4arOmMXCs ¢ OrpaHHYEHHBIMH  BO3MOKHOCTAMH
310pOBbs ¥ HHBAJIHJIOB IIPOIIEAypa OLUEHHBAHHS PE3y/IbTaTOB O0YUCHHUS 110 JIMCIHILIHHE MOMKET
MPOBOJMTHCS B HECKOJIBKO JTaIlOB.

[Ipore/typa olleHHMBaHHS Pe3yNbTaToB OOYYEHHS HMHBAJIMJIOB M JIMI[ C OrPaHHYCHHBIMH
BO3MOYKHOCTSMH 3JIOPOBBS TI0 JIMCHHIUIMHE (MOIYJIIO) IpedyCMaTpHBAacT IPEJI0CTABICHHE
uHpopmaimu B (opmax, aJanTHPOBAHHBIX K OrPaHHYEHHAM HX 30pOBbA H BOCIPHUATHS
HH(pOpMAaIIHH:

JIist UL ¢ HApYIIEHUAMH 3PEHUS:

— B 11e4aTHON GopMe yBelIHYeHHBIM MPUPTOM,

— B (popMe 2IEKTPOHHOTIO IOKYMEHTA.

JIi1st UL ¢ HApYLIEHUSIMH ClTyXa:

— B neyatHoi gopme,

— B hopMe EKTPOHHOTO JJOKYMEHTA.

ﬂl’[ﬂ JIUILYL C Hapr_IEHHHMH OnOpHO-ﬂBHFaTEHLHOFO annapaTa:

— B revyaTHOH (opme,

— B (hopMe 3JIEKTPOHHOI'0 JJOKYMEHTA.

JlaHHBIH TepevyeHb MOKeT ObIThb KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHI'CHTA

00y4arommuxcs.

Bonpocs! u1s NOArOTOBKH K 3a4€Ty:

1. MaremaTnueckoe  MOJENMPOBaHWE, OCHOBHas  3ajJaya  MaTeMaTHYCCKOIO
MO/IEIHPOBAaHHUS.

2, [TpuMepsl 3a/1a4 MaTeMaTHYeCKOro MOACIHPOBAHHS

3. MecTo TeOpHH YHUCIIEHHBIX METO0B B CHCTEME JPYIHX 00J1acTel 3HAHHUH.

4. Mcrouynuku U Ki1accH(pHKaLHs TOIPEIHOCTH.

3. AOCOIIOTHAsE ¥ OTHOCHTE/IbHAS MTOTPELIHOCTH.

0. KoppekTHOCTL ~ BBLIYMCIUTENBHOH  3a7ayd.  EAMHCTBEHHOCTH  PCLICHHS.
YCTOHUHBOCTD peLIeHHs.

7. OO6ycn0BIEHHOCTDL BLIYHCIHTEIBHOM 3a/1a4H.
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8. KonuyecTBeHHas Mepa cTeleHH 00YC/IOBJIEHHOCTH BBIYHCIHTENBLHON 3a1aud —
4HCII0 00YCIOBIEHHOCTH.

9. ABcomoTHOE YHCII0 00YCIOBICHHOCTH

10.  OrnocurenbHoe 4ucsio 00yCIIOBIEHHOCTH

11. 3anuch LE/bIX YHCE]I B KOMIIBIOTEPC.

12. 3anuck BELEeCTBEHHBIX YHUCel B KOMIILIOTEpe.

13. MatHHBIM 3IICHIIOH, MalIMHHAS 0@CKOHEUHOCTh, MAIITHHHBIN HY ITh.

14. YT0 3HAYHUT pelmTh CHCTEMY YpaBHeHHii?

15. Kaxkue Bbl 3Ha€TE rPYNIBI METOJOB PelleHUs CUCTEM JIHHeHHBIX YpaBHeH i ?

16. Kakue MeToabl OTHOCATCS K MPAMBIM METOJIAM DPELICHHA CHCTEM JIMHEHHBIX
ypaBHEHUH?

17.  Kakue wMeronel OTHOCATCS K TPHONMKEHHBIM METOJaM pelleHUs] CUCTEM
JIMHEHHBIX YPAaBHEHUH?

18. B 1yeMm ocHOBHOE OTIHYHE TOYHBIX M MPHUOIHIKEHHBIX METOAOB PEIICHUS CHCTEM
JIUHEHHBIX YpaBHEHUH?

19. B uem 3akimouaercda cyThb Meroja l[aycca Juis pelIeHHs CHCTEM JIMHEHHBIX
ypaBHeHHUI?

20. B uyem 3akiodaercs CyTh METOJa IIPOCTOH HUTEpallHH sl PEILICHHS CHCTEM
ypaBHEHHI?

21. Kak mnpuBect cucTeMy K BUIAY ¢ [OpeodiajarouMMH JIMarOHaIbHbIMH
kodhdunueHTaMu?

22. B ueM 3akmouaercs cyTh MeToAa 3eHIeNs ISl PELICHUS] CUCTEM YPAaBHEHUIH?

23. Kakum MeTo10M JIyullle BCEro peliaTb CHCTEMY YPaBHEHHH HEBBICOKOIO MOPA/IKA,
HarpHMep TpeTbero?

24. B kakux ciy4asx NpealnodYTHTEIbHBI HTEPAllMOHHBIE METObI PELICHHS CHCTEM
THHEHHBIX ypaBHEHHUH?

25. VCi1oBUs CXOAUMOCTH HTEPALIHOHHOTO I1poLecca’

26. OT Yero 3aBHCHT CKOPOCTh CXOJIMMOCTH METO/1a UTeparui?

27. Yro HaspIBaeTCs KOpHEM YpaBHEeHUA?!

28. YT0 3HAaIHTh PEINIHTh ypaBHEHHE?

29. KakoBbI 3Tarbl pelieHus YpaBHEHUS ¢ OJHON epeMeHHO?

30. Kakue cylecTBylOT METOAbl PEIUCHHS] YPABHECHHsI ¢ OHOH MepeMeHHOi?

31. CyTb MeTOJa IIOJOBMHHHOIO JeleHus. B yem 3akimodaercs reoMeTpHYCCKHi
CMBICIT METO/IA TIOJIOBUHHOTO JIe/IeHHs?

32. Beerna M MO3BOJSET METOJ IMOJOBHHHOTO JIEJIEHHsI BBIUMCIWTE OT/eJIeHHbIH
KOpEHb YpaBHEHHS C 3aJaHHON MOrPEeIHOCTHIO?

33. Kak BbIOMpalOTCST KOHIBI OTpe3Ka CJeIylollero MHTEpBajJa B METOJIE
MOJIOBHHHOTO JIeJIeHHs?

34, Kakumu cBoiictBamMu jJopkHa oOnazate (yskuus f(x), 4To0Bl MeTOHIOM
MOJOBHHHOTO JIEJIEHUS MOXHO OBUIO rapaHTHPOBAHHO pELINTh ypaBHeHue [(x)=07

35. Uro HeoOXomumo a7 HAXOKIACHHUS XOTSA ObI OJAHOrO AEHCTBUTENBHOIO KOPHH
ypaBHeHHs [(x)=0 METO0M 110JJOBHHHOIO AeJIeHHs”

36. MosKHO 1M HaHTH KOPEHb METOJOM IMOJIOBUHHOIO J€/IEHHS, €CIIH OH HaxOJHTCsH
Ha rpaHule MHTepBala?

37. CyTe meTona xopa. ['paduueckas HHTEpnpeTanus MeTO/1a.

38. CyTs MeTO/a KacaTeabHbIX. | paduueckas HHTepIIpeTalus MeToIa.

39.  CyTb MeTOJa UTEpPALIHH.

40. KakoBbl [J0CTaTOYHBIE YCIIOBHS CXOJMMOCTH HTEPAIlMOHHOIO IIpouecca [pH
peuieHuH ypaBHeHHs X=f(X) Ha orpeske [a, b], coaepikalero KOpeHb, METOIOM IIPOCTOM
uTepanuu’?

41. Kakoe yciioBHE ABISETCS KPUTEPHEM [AOCTHIKEHHS 3aJaHHONM TOYHOCTH IIPH

pelIEHHH YpaBHEHHA X=[(X) METO10M XOp/I, KacaTe/IbHbIX, HTCpaALUii?
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42. B uem 3akirouaercs cyTh METOJa MPOCTOH HTEpALlHMH Ul PELICHHA CHCTEM

ypaBHEHHI1?

43. Yto Takoe HHTEPIOIALHA?

44, UYro takoe y3Jibl HHTEPHOJIALUN?

45. B gem 3akmouaercs 3a1a4a OTBHICKaHHs HHTEPIIOJIMPYIOIIETr0 MHOTOWIeHa?

46. Kax nmoctponTs nHTEpIONsAIMOHHBIH MHOTOWIEH Jlarpamxa?

47, Kak ompenenuTh MOrPelIHOCTh METOJA HHTEPIONSALHH C IOMOIIBIO (hOPMYIIb
Jlarpamxa?

48.  TlonMHOMOM Kakoii CTeleHH, SB/ISeTCS WHTEPNOJIAIHOHHLI notnHoM Jlarpanxka
npu n+1 ysmax?

49. MosxkeTt in Meto Jlarpatka npuMeHsI ThCst JUIsl IKCTPAIIOIISIIIHH Y

50. Yro BiMsieT Ha TOYHOCTb MHTEPIOJLAIMH B MeToe Jlarpamixa?

51. MO3KHO /11 100aBJIATh HOBBIE Y3/bl HHTEPIIOJIALHH IIPH HCIIOJB30BAHHH METO/a
Jlarpamnsxa?

52 K kakomy  kmaccy  (yHKOHMH ~— OTHOCHTCS — (DYHKLMs, — 3ajaBaemasl

UHTEPIOSIUOHHOM hopMmyoii Jlarpanka?
53.  Kak o0pa3yioTcs pa3aieneHHbIe pa3HoCTH?

54. Kaxk cBsizaHbl pa3jie/ieHHbIe Pa3HOCTH M IMTPOU3BO/IHAsSA?

55. Yro Takoe crutain? Kak npouMcXo uT [poliece HHTePIIOIMPOBAHHUS CriiainaMu?

56. Y10 Takoe KOHEUHas pa3HOCTh nepBoro nopsjika? Kak ona Haxoaures?

57. Yro Takoe KOoHeuHas pasHoCThL BToporo nopsaka? Kak ona naxoaurcs?

58.  Yro Takoe KOHeYHas pa3sHOCTh N-ro nopska? Kak ona HaxomuTcs?

59. IlepBast unTepnoasuuonHas Gopmysia HproToHa /11 paBHOOTCTOALIMX Y3JI0B.

60.  Bropas untepnossiuoHHas GpopMyia HeroTOHa Ji/ist pABHOOTCTOSAIIMX Y3/I0B.

61.  Kax HaxoauTcs MOTPEIHOCTh METOJA MHTEPIOTHPOBAHUS ¢ MOMOIIBIO (hopMyIl
Herotona?

62. Y10 3HAYUT «MHTEPMOJIMPOBAHUE BIIEPE», KHHTEPIIOIUPOBAHNE Ha3al»

63. Kgaaparypubie ¢opmyJsl ['aycca.

64. Kaxk noBiausieT JONOJHHUTEIbHAs TOYKA MCXOMHBIX JIAHHBIX BHYTPH OTpE3Ka Ha
TOYHOCTH HHTEPIIOIALHH?

65.  Kak BAMSeT KOJIMYECTBO Y3JI0B MHTEPIOJISAINHM Ha TOYHOCTh HHTEPIOJIALUH?

66.  KakuMm nytem B o6LIeM ClIydae MOYKHO [IOBBICHTb TOYHOCTH MHTEPTIOSAIHHU

67. MeToa HaMMEHBIITHX KBa/IpaToB.

68.  BpluucieHue NPOU3BOIHOM M0 €€ OIPEIC/ICHHIO.

69.  KoHeuHO-pa3HOCTHbBIE AlMIPOKCHMAIIHH TIPOU3BOIHbIX.

70. B xakoM cirydae HCIOJb3yeTCs YHCICHHOE HHTEIPUPOBAHHE?

71.  TlocraHOBKa 33aJa4l YHCJIEHHOIO HHTETPHPOBAHHS.

72. Kakue CylIecTBYIOT METO bl HHTETPHPOBAHUS (yHKIMHA?

73. Ksaaparypusle GOpMyJIBl IPSMOYTOJIBLHUKOB, Tpanenni 1 CHMIICOHA.

74. ['paduyeckas HHTEpPIpeTALHsI METOAa TPAIICLIHA.

75. Kaxk oIleHUTh MOrpetiHoCTh MeTO/1a TPaneLui?

76. I"'paduueckas uHTEpripeTanus Meroga CUMIICOHA.

77. Kak oLeHuTs morpemnocts Metoja CumMrcona?

78. I'padpuyeckas MHTEpIIPETALIMS METOIA MPSIMOYTOJIBHUKOB.

79. Kak O1leHUTB MOrPeLIHOCTE METO/1A PSIMOYTOJILHHKOB?

80.  Yem ommmuarotcs hopmylibl MeToza Tpareuui 1 metona Cumncona? Kak Biusier
Ha TOYHOCTh YHUCICHHOr0 HHTErPHPOBAHMUS BeJIM4HHa miara h?

81.  Uewm OTIHYAETCS BBIYMCIIEHHE IOTPEIIHOCTH MeTO/a Tpanennii 1 Cumicona?

KpuTepun nonydeHHs CTyA€HTaAMH 3a4E€TOB:

— OLeHKa “‘3a4TeH0” CTABHTCS, €CJIM CTYIEHT CTPOUT CBOH OTBET B COOTBETCTBHH C
I1aHOM. B OTBeTe mNpe/CTaBlIeHbl pa3IHYHbIC [OAXOAbI K Tpodieme. VYCTaHABIMBACT
COACPIKATC/IBHBIC Me}KHpCﬂMeTHb]C CBA3H. PaSBepHYTO apryMmeHTHPYCT BbBLABHI'acMbIC
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TIOJIOKEHHs!, IPUBOJUT yOeMTe bHBIC TIPHMEPhI, 0OHAPYKMBAET [T0CTIEI0BATEILHOCT AHATH3A.
BeiBo/Ll  mpaBumbHEL.  Peus  rpamoTHa, mcmomb3yercs npodeccuoHanbHas  JIeKCHKA.
JleMoHeTpupyeT 3HaHMe CIeLMANbHOH IMTEpaTyphl B paMkKax y4eOHOTO METOAMYECKOrO
KOMILICKCA H JIONOJHHTENLHBIX HCTOYHHKOB HH(OPMAIIHH.

— ONEHKA “He 3a4YTeHO” CTABHTCH, €CIH OTBET HEJOCTATOMHO JIOTHHYCCKH BBICTPOCH,
niaH  ortBeTa cobmonaercss HenocienopatensHo. CrygeHt obmapyxupaeT caabocTh B
Pa3BEepHYTOM  pPACKpLITHH  NPO(eCcCHOHAILHBIX  NOHATHH. BbLIBHracMble  IOJIOKEHHSA
ACKIAPHPYIOTCA, HO HENOCTATOYHO apryMEHTHPYIOTCS. OTBET HOCHT I[IPEUMYLIECTBEHHO
TCOPETHYECKHH XapakTep, MPHMephbl OTCYTCTBYIOT.

5. IEPEYEHb OCHOBHOMH U TONOJIHUTEJILHOM YYEBHOM JIUTEPATYPbI,
HEOBXO/MMOM JIJIs1 OCBOEHMSI JUCHUILJIMHBI (MOY.JI51)

5.1 OcHoBHasi uTepaTypa

1. baxsanor H.C., )Kunxos H.II., Kobenskos .M. Yuciennubie MeTo/i6l. — MoOCK.
roc. yu-t um. M. B. Jlomonocosa. - 7-¢ uzn. — M.: BUHOM. JlaGoparopus 3uanwuii, 2011. — 636
c. (15 9K3.)

2. Jlexner B. B., JIpoborenko M. M., Hukutun FO. I'. Uuciaennsie Meroan H
MaTeMaTH4eCKOe MO/IC/IMPOBaHKE: y4eOHO-MeTOIHYECKOE TTocoOue. M-Bo 00pa3oBaHus U HAyKH
Poc. ®enepanun, Kybanckuii roc. yu-t. — Kpacnozap, 2015. - 52 ¢. (24 7k3)

3. 3enkoB  A.B. UYucrnenuwle Meroael: y4ed. r1noco0He Ul NPHUKJIAIHOTO
Oaxanaepuara / A.B. 3enkoB, - M.: UsnarenscrBo FOpaiit, 2017. — 122 ¢. (Yncaen Merton) +
Jon. marepuanel [DneKTpoHHBIH pecypc; Pexum jpocryma http://www.znanium.com]. —
(Beiciee oOpaszosanue: bakaiaBpuar). — www.dx.doi.org/10.12737/18076

I[J’[H OCBOECHHA JHCILHMITJIHHBI HHBaJIMJIaMH H JIULaMH C OrpaHHYCHHBIMH
BO3MOXKHOCTSMHM  3J0POBbsl HMMEIOTCS M3JIaHHS B OJJEKTPOHHOM BHIE B 3JIEKTPOHHO-
6ubnmoreunbix cucremax “Jlanp” u “HOpaiit”.

5.2 Jlono/HATE/IbHAS JIHTEPATYpa

I. T'mmacmo B.JO. Umucnennsle mertoasl: cOopHuk 3ama4: ydeGHOe mocobue s
crynentos By30B [B. FO. I'mnacnio u np.|; mox pen. V. I'. ITupymosa. - M.: ipoda, 2007. - 144
c. (1 ax3)

2. Caan, [Oced. Hrepanmonnsie MeToabl JUisi pa3peskeHHBIX JIMHEHHBIX CHCTEM
[yuebnoe nocodue] : B2 1. T. 1 / KOced Caax ; nep. ¢ aurn. X. JI. Mkpamosa ; [npeauci. B. A.
Cagouuumii]. - 2-e u3ja. - Mocksa : M3n-Bo MockoBckoro yausepcutera, 2013. - 324 ¢. (10
9K3)

3. Jlamuuk M.IL. YucneHHble MeTOJbI: y4eOHOEe MOCOOHE JUls CTYASHTOB BY30B /
Jlarmuuk, Muxaun Ilapnoruu, Parymuna, Mapuna Msanoena, Xennep, Eprennii Kapnosuu ; M.
1. JTamyuk, M. H. Parynuna, E. K. Xennep ; nox pex. M. IT. Jlanuuka. - 3-e w3, crep. - M. :
Axanemus, 2007. - 384 ¢. 20 3x3

4. Cpouko B. A. YucnenHple MeTOAbI: Kype JieKnuii: yueOHoe nocodue. — CIIO [u ap. ]
: Jlanb, 2010. - 202 ¢. (14 ok3)

5. Ilupymosn, Y.I'. UucnenHble METONBI: TEOpHUs M NpakTuka [yuebHoe nocodue /s
OakanaBpoB| / V. I'. IlupymoB ; Mock. aBHAlHOHHBIH WH-T, Ham. uciaen. yH-1. - 5-¢ M3,
nepepad. u 1o1. - Mocksa : FOpaiit, 2012. - 421 c. (4 3k3)

0. Oxopsun, B.A. Ilpuknagnas maremaruka B cucteMe MATHCAD: yueGnoe
nocobue /st cTyAeHTOB By30B / B. A. Oxop3un. - Usn. 2-e, ucnp. u gon. - CII6. [u ap.] : Jlans,
2008. - 348 c.
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5.3. [lepuoanyeckue n3ganus

1. Maremaruyeckoe moaenuposanne. Kypnan Poccuiickoll akajeMnn Hayk H

Wuetutyra mpuknagmoit  marematukn  mM.  M.B.Kenmema PAH.  ISSN - 0234-0879.
http://elibrary.ru/title about.asp?1d=7877

2. ['eoTexnuxka. ["opHo-reonoraueckui JKYpHAI. [SSN 2221-5514.
http://geomark.ru/index.php?go=geotechnic.
3. http://www.periodika.websib.ru/ — katanor crateii poccuiickoii 06pa3oBaTenbHOI

MMpECChI

6. IEPEYEHDb PECYPCOB HH®OPMALIMOHHO-TEJJEKOMMYHHUKAIIHOHHOM
CETU “UHTEPHET”, HEOBXOJAHUMBIX JIJI51 OCBOEHUS JUCIHHUITJIMHBI
(MOJVYJIsA)
http://moodle.kubsu.ru/ cpena MmoayneHOro AuHamMmuveckoro odydenus Kyol'y

www.eearth.ru
www.sciencedirect.com
www.geobase.ca

www.elementy.ru/geo/
www.geolib.ru

1.

2.

3.

4.

5. www krelib.com
0.

7.

8. www.geozvt.ru
9.

www.geol.msu.ru

7. METOJINYECKHE YKA3AHUS U151 OBYYAIOIMXCSH
10 OCBOEHHIO JTUCHUIIJIMHBI (MOAYJIA)

TeopeTnueckne 3HaHHS [0 OCHOBHBIM paszjenaMm Kypca «YucieHHble METOIbI B
re0TEXHUKE» CTYACHTBI MPHOOPETAIOT Ha JICKIHAX M J1abOpaTOPHBIX 3aHATHAX, 3aKPEIISAIOT H
PACHIMPSIOT BO BPEMsI CAMOCTOATEIHHON padOTBhIL.

Jlexumu no Kypey «HYucineHHbie METOIbI B TEOTEXHHKEY TIPE/ICTABIAIOTCS B BUIE 0030pOB
C JIeMOHCTpaLMel pe3eHTallui 110 TEMaM ITPOrpaMMBlL.

Jlns yriyOneHus W 3aKperyieHHs TEOPeTHYEeCKHX 3HAHMH CTYJACHTAM PEKOMEHIyeTCs
BBITIOJIHEHHE OINpeJe/]eHHOro o0beMa caMoCTOATeIbHOM paboTel. OOmui 00beM Yacos,
BBUIEJIEHHBIX JUIS BHEAY IMTOPHBIX 3aHATHH, cocTapiseT 31,8 gacos.

Bueayautopuas padora mo AucuumiMHe «YMCIEHHBIE METOJbI B T€OTEXHHKE»
3aKJII0YAETCS B CIIEAYIOLIEM:

— [IOBTOPEHHE JIEKIIHOHHOIO MaTepHasa 1 mpopaboTka y4eOHHKOB H y4eOHbIX 10COOHH:

— [OArOTOBKA K J1a00PAaTOPHBIM 3aHATHSM;

— HamUcaHue KOHTPOJIHPYEMOH caMOCTOATeIbHON paboThl (MHIMBM/lY alIbHOE 3a/1aHHE);

— [OJArOTOBKA K TECTHPOBAHHIO, IPYTUM opMaM TEKyHIEro KOHTPOJIS.

Jlns  3aKkperuieHHs TEOPeTHUECKOr0 MaTepHalla W BBIIOJHEHHS KOHTPOJHPYEMBIX
CaMOCTOATENBHBIX paboT MO AMCHMIUIHHE BO BHey4deOHOe BpeMs CTYICHTaM IIPe0CTAaBIISeTCs
BO3MOJKHOCTh I0JIb30BaHus Oubmmorexoit KyOI'Y, BO3MOXKHOCTAMH KOMIIBIOTEPHOIO Kiacca
(hakyneTeTa.

WToroBeIit KOHTPOJIb OCYILIECTBIIAETCA B BHJIE 3a4eTa.

CamocrosTenpHas paboTa CTYJAEHTOB IpeIoiaraeT BbINIOJHEHBl KaIbIM CTYIEHTOM
HHIMBHIYAIBHBIX 3aJaHuil (JoMallHUX) 1o TeMaMm «MHTepnoaupoBaHue M IKCTPAroJIsAIHs
Gyukuui, anmnpoxkcumauusy, «Meroapl pemieHHs anreOpaMyecKux M TPAHCLEHIACHTHBIX
YPaBHEHHH».

B OCBOCHHH JIUCIUTUTHHBI HHBAJIH/IAMH M JIMLAMH ¢ OrPaHHYCHHBIMH BO3MOKHOCTSMH
3710pOBbsi OOJIBIIOE 3HAUCHUE MMEET WHJMBHyaldbHas yueOHas paboTa (KOHCYILTALlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHHe yueOHOro MaTeprana.
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WMuauBuayanbHble KOHCYJIBTALMH [0  [PEAMETY SBISIOTCS  BakHBIM  (DAKTOPOM.
COCOOCTBYIOIIMM WH/IMBUAYATH3AIMH 00YUEHHS U YCTAHOBIEHHIO BOCIMTATEILHOIO KOHTAKTA
MEKJy TpenojaBaTelieM H O00y4YaloIIMMCA HHBAIHAOM WIH JIMIOM C OrpaHHYeHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBSI.

8. IEPEYEHB MHOOPMAIIMOHHBIX TEXHOJIOTWIA, UCHOJIb3YEMbBIX IIPU
OCYUIECTBJIEHHMH OBPA30BATEJILHOI'O POLIECCA 11O JUCUMILIMHE
(MOJIVJIIO)

8.1. Ilepeyens nHpOPMANHOHHBIX TEXHOIOTHH
inI OCBOCHHMH Kypca «YucieHusle MCTOAbI B I'COTCXHHUKC» HCIOJIB3YIOTCA IIPpOI'paMMBbl
0011ero Ha3HAYCHHUS.

l. Texcroseiii npoieccop Microsoft Office Excel co BcrpoenHoil cucrtemoit
nporpaMMHpoBaHHs Ha VBA.

2. PIC Matcad University Classroom Perpetual ¢ naxeramu paciupenust «Signal
Processing» u « Wavelets

3. Mcnonp3oBanue  2JIEKTPOHHBIX — NPe3eHTALMH  1IpH  [IPOBEJCHHH  3aHATHH
JCKIIMOHHOTO THIA H J1adopaTopHbIX padoT.

4. Hcnonp3zoBanue KOMIIBIOTEPHOIO TECTHPOBAHHS II0 HTOraM H3Yy4€HHs pas/ciioB
JIUCITUTITUHBL.

8.2. IlepeveHs HeOOX0TMMOI0 NPOrPAMMHOIO obecnevyenns
ITpu ocBoenun Kypca «YHCIEHHBIE MaTOABl B TEOTEXHHKE»  HCIOJIB3YIOTCA
JIMIEH3MOHHBIE IPOTrPAMMBL:

l. OnepauunonHas cucrema Microsoft Windows 10,

2. TexcroBerit mpomeccop Microsoft Office Excel co BCTpoeHHOH cHCTEMOH
nporpaMmmupoBanus Ha VBA

&, PIC Matcad University Classroom Perpetual ¢ nmakeramu paciumpenus «Signal
Processing» u « Wavelets

4. [IporpamMma juiss JeMOHCTpAalMH U co3gaHusi npeseHTamui (Microsoft Power

Point).

8.3. Ilepevyenns HeoOXx0ANMBIX HHPOPMAIHOHHBIX CIPABOYHLIX CHCTEM
1. DuextponHas GubanoTeuHas cucTeMa H3narenseTa “Jlanp” (www.e.lanbook.com)
2. DnektpoHHas OuOnHOTe4Hass cucrema ““YHuBepcuTerckas bubGnmorexka omnain”
(www.biblioclub.ru)
3
4
5

. Dnextpornas ouoimmoreynas cucteMa “ZNANIUM.COM” (www.znanium.com)
. Dnexrponnas 6ubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

Science Direct (Elsevir) (www.sciencedirect.com)
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9. MATEPHAJIBHO-TEXHHUYECKASI BA3A, HEOBXOJAUMASI 1J1s1
OCYIIECTBJIEHHS OBPA3OBATEJIBHOI'O MPOIECCA IO JUCIUITJIMHE

(MOAYJIKO)

Bun pabor

MarepuansHO-TexHHYecKOe obecrieyeHue JUCIHITIHHEI
(MOZYJIsl) U OCHALEHHOCTD

3aHATHA TEKIIMOHHOTO THIIA

AYIUTOpPHA U TPOBEACHHSA 3aHATHH JICKIHOHHOTO THIIA,
OCHAIIleHHas MPe3eHTAlHOHHON TEXHUKOI (IIPOEKTOp, IKpaH,
HOYTOYK) H COOTBETCTBYIONIMM MPOTrPAMMHBIM 00eCIieYeHHeM
(IMLEH3UOHHBIC IIPOrPpaMMbl OOIIEr0 Ha3HAYCHHS, TAKHE Kak
Microsoft Windows, naker Microsoft Officce Professional
(Excel, PowerPoint)

JlaGoparopHbie 3aHATHA

AyauTopust I [IPOBEJEHUs  J1aDOpaTOPHbLIX — 3aHATHH
(koMnbroTEepHBbIH KNacc), ocHameHHas [1K, npesenrannonnoi
TEXHUKOH ([IPOEKTOp, 3KpaH, HOYTOYK) H COOTBETCTBYHOIUHM
[IPOrpaMMHbIM 00eCHeHEHHEM

Texywwuit KOHTPOIIb,
IPOMEKYTOYHas aTTecTalus

AYIUTOpPHA I MPOBEJEHHA TEKYLIEro KOHTPOJId, ayIuTOpHs
JUTA ITPOBEJICHHSA HpOMCH{YTO‘-IHOﬁ dTTeCTalluu =
KOMITBIOTEPHBIH Kj1acc

CamocTosTenpHas paboTa

AyIUTOpHS IS CaMOCTOSITENIBHOH — paboThl  CTYJIEHTOB,
ocHalentas KOMIIBIOTEPHOH TEXHHKOH  (KOMIIBIOTEPHBIH
KJ1acc) ¢ BO3MOXKHOCTBIO MOJIK/IIOYEeHUs K ceTH “MHTepHeT”, ¢
COOTBETCTBYIOIIMM  IPOrpaMMHBIM  o0ecrnedeHHeM, ¢
MPOrpaMMON  SKPaHHOIO  YBEJIMYEHHS U obecrneveHHbli
JIOCTYIIOM B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BATE/IbHY 0
Cpely YHHBEPCHTETa
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PELEH3HUSA
Ha pabouyi0 y4eOHYI0 MPorpaMmy Mo AHCUHIIJIHHE

«YuceHnobie METOAbI B reOTEXHHKE»

OcHOBHbIE 110/10)KeHHs paboyell MpOrpamMbl 10 JHCLUILTHHE «YUCIEHHbIE
METOIBl B TEOTEXHHUKE» COCTAaBIE€HBI B COOTBETCTBMM ¢ DejepaibHbIM
rocy1apCTBEeHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM BbIcLIEro oopazosanus (PIOC
BO) no wanpasnennto -05.03.01 «[eonorus» npoduns «['maporeonorust u
HHIXCHEPHAA ICOJIOTH:», YTBEPKACHHBIM Iprukazom MuHobOpHayku Poccun Ne 954
ot 7 aBrycra 2014 r.

B paGoueii nporpamme omnpejeneHbl 3HAHUS W YMEHHs, MpHOOpeTaeMble
CTyA€HTaMH B TIpollecce M3y4eHHA OUCUMIUIMHBL [lpu ee paspabotke
YYHUTBIBAINCH TPeOOBAHMUS, NPEbsBIsieMble K Ka4eCTBY IMOJArOTOBKM 0aKajlaBpoB.
llporpamma faer: mpezicTaBieHHE O LEIOCTHOM KAapTUHE MHUpa COBPEMEHHBIX
METOJIax pellleHHs MNPaKTHYECKHMX 3a7ay C MCIIOJIb30BaHUEM BbIYMCIUTEIbHOMN
MateMaTHKH. CTyZeHTBl AOMKHBI NMPUOOPECTH Takhe IpakTHYecKue 3HaHHUS M
HAaBBIKH, KOTOPBIC II03BOJIAT MM II0JI30BAThCS CPEJCTBAMH BBIYMCIIMTEILHOM
MaTeMaTUKH MPH PellleHUH NPaKTHYECKUX 3a/ad.

Ilporpamma  mpeaycMaTpuBaeT — caMOCTOSITENIBHYIO — paboOTy — CTYAEHTOB
MIOCPE/ICTBAM pEIIEHMs Pa3/IMYHbIX IEeOTEXHHYECKHMX 3a/4ady Ha KOMIBIOTEpe C
UCII0JIb30BAaHUEM YHCIIEHHBIX METOJIOB.

Conepxanne pabodeil nporpamMsl 10 AUCUHUIUIMHE «UMCIEHHBIE METO/bI B
FEOTEXHUKE», COOTBETCTBYET IIOCTABIEHHBIM IIEJISIM, COBPEMEHHOMY YPOBHIO
pa3BUTHS  Haykd M TpeboBanuaM  DexepalbHOro  rocyapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHjapTa BhICHIEro obpasoBaHus 1o HanpasieHuo 05.03.01
«l'eonorusy» npoduns «I'MAPOreoIOrus U HHKEHEPHAs I'eOJIOTHs» MOKET OBIThH

pPEeKOMEH/I0BaHa K BBEIEHUIO B YUeOHbIH mpolecc.

JloueHT Kadenpsr
HMH(OPMALIMOHHBIX TEXHOJIOTHIA

(akynpTeTa KOMITBIOTEPHBIX TEXHOJIOT Ui

U IIpHKJIaaHoi MaremaTuku Kyol'V, / 7
K. u3.-MaT.H. / / / ["apkyma O.B.
\JYiF
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