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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'NTACOBAHU A

Pabouas mporpamma JUCHUIUIMHBI COCTaBJIeHA C y4eToM TpeOoBaHWU (enepalbHOTO Tocyaap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTaHaapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOITO-
toBKH (cnenmanbHocTH) 12.03.03 dortonmka u ontomHdopmaruka, yrBepxkacHHoro 03.09.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOI
Ne

Pa3zpaboTumk:

cTapmmii mpenoaasarens kag. OI1 M. B. bopoaun

3aBenyromuii ooecrednBaromnei kad.
OI1 C. M. lllannapos

Pabouast nporpamMmMa IUCIUILIMHBI COINIacOBaHa C (DaKyJabTETOM U BhINTyCKaroeil kadeapoii:

Hexan ®OT A. 1. Boponun
3aBey oMM BRITyCKArOIIeH Kad.

Ol C. M. [llannapos
OKCIEepTHI:

npodeccop kadeaps I TYCYP JI. H. Opnukos
JlonieHT Kadeapsl HIeKTPOHHBIX pU-

6opos (3I1) A. U. Akcenon
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
[lenp MUCHUIIIMHBI COCTOUT B M3YYEHHUU METOMOJIOTHU KOMIIBIOTEPHOTO MOJICIUPOBAHMS, TIpa-
BWJIbHOM OLICHKH, YU€Ta U YMEHBIICHUS MOTPEIIHOCTEH, BOSHUKAIOIIMX IPH BbIYUCICHUSAX Ha DBM, nipu-
MEHEHHUSI IEPCOHATBFHOTO KOMIIBIOTEpA JJIS PEIICHUSI ypaBHECHUH MaTeMaTUueCKoi (QU3HKH.

1.2. 3amauy AUMCHUILIHHBI

— OcBoeHHE YHCIICHHBIX METOJIOB PEIICHUS 3aa4 JMHEHHON aireOphl U 3a/1a4 MaTeMaTHYECKOM
¢uznku

— TlonmyueHue mpencTaBlieHHH 00 aaropuTMax, MOJOKEHHBIX B OCHOBY MPOTPaMMHOTO o0ecIie-
YCHHUSI, UCTIONB3YEeMOTO JIJIsl PEIICHHS TAKUX 33]1ad

— TlomyueHue HaBBIKOB PEIICHMS 3a7a4, CBA3aHHBIX C aHATIM30M TEXHUYECKHX OOBEKTOB

— IlomyueHue HaABBIKOB TPAMOTHOTO HCIIONIE30BaHUSI BCEX BO3MOXKHOCTEH TIEPCOHAIBLHOTO
KOMIThIOTEPA

2. Mecto aucunmimmubl B ctpykrype OITIOII
Juctunnuna «KoMnbroTepHOoe MOAETHUPOBAaHUE U MPOSKTUPOBAHMS MPUOOPOB ONTHUECKOM 3IIeK-
tporukm» (b1.B./IB.11.2) otHOCHTCS K 00Ky 1 (BapuaTHBHAS YacTh).
[IpenmecTByOMMMEI AUCIUTUTMHAMH, (POPMUPYIOIIMMHU HauaJbHbIE 3HAHUS, ABISIOTCS: BBeneHue
B QoToHUKY u onTonH(popMmaTuky, Maremaruka, [Ipukinannas napopmaruka, CXeMOTEXHUKA, YpaBHEHUS
ONTO()HU3UKH.
[Mocneayrommmu TUCIUIUIMHAMH SIBISIFOTCS: OCHOBBI ONITOMH()OPMATUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHMS AHCHUTIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAapaBiieH Ha (JOPMUPOBAHUE CIEYIOIINX KOMIETEHLUI:

— IIK-3 cnocoOGHOCThIO K MPOBENECHUIO U3MEPEHUN U MCCIEI0BAaHUS Pa3IMYHBIX OOBEKTOB IO
3aJaHHOW METOJMKE;

— IIK-6 criocoOHOCTBIO K OLIEHKE TEXHOJOTUYHOCTU M TEXHOJIOTMYECKOMY KOHTPOJIIO MPOCTHIX
U Cpe/IHEeH CII0KHOCTU KOHCTPYKTOPCKUX PEIEHHH, pa3padoTKe TUIIOBBIX MPOLECCOB KOHTPOJIS MapaMeT-
POB MEXaHUUYECKHX, ONITUYECKUX U ONTHUKO-IEKTPOHHBIX JI€Talei U y3JI0B;

B pesynbrare n3ydeHus TUCHMITIMHBI 00yYaroIIUNiCs TOJKEH:

—  3HATh YMCJICHHBIC METOJIbI PEIICHUS 3aa4 JIMHEHHOU anreOphl U 3a/1a4 MaTeMaTHYeCKol Gu-
3MKH; MEXaHU3Mbl BOZHUKHOBEHHUS MOTPEUIHOCTEH M CIIOCOOBI UX YMEHBIIECHMS; aJTOPUTMBbI, TOJOKEH -
Hbl€ B OCHOBY HCIOJIb3yEMOI'0 IPOrpaMMHOI0 OOeCHeueHus JUlsl pelIeHUs 3aad JUHEHHON anreOpbl u
MaTreMaTu4eckoi hpu3nku

— yMeThb peuarh 3a7adyd, CBS3aHHbBIE C aHAJIM30M TEXHHYECKUX OOBEKTOB, a TaKKe I'PaMOTHO
UCII0JIb30BaTh BCE BO3MOKHOCTHU MIEPCOHAIBHOIO KOMIIBIOTEPA; CTPOUTh MaTEMAaTHUECKYIO MOJIENb O0BEK-
Ta UCCIIE0BAHMS; peain30BaTh Ha DBM anropuTMbl YHCIEHHBIX METOIOB

— BJAJeTh HaBbIKAMU ITPOBEJECHUS BBIYMCIUTEIBHBIX 3KCIIEPUMEHTOB; YACICHHBIMU METOJAMHU
pelieHys 3aaa4 JMHEHHOMN anredphl U 3aja4 MaTeMaTuyecKol (QU3UKY; HaBbIKAMU aHAIU3a U CUCTEMaTH-
3allU Pe3yJIbTaTOB UCCIEIOBAHNIN; HaBbIKAMH PabOThl C KOMIIBIOTEPOM, KaK CPECTBOM pELCHHs 3ajad,
CBSI3aHHBIX C aHAJIN30M TEXHUYECKUX OOBEKTOB ONTHUECKOH 3IEKTPOHUKU

4. O0beM IMCUUILTHHBI U BUbI Y4eOHOH padoThI
OO0miast TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBisAeT 3.0 3aU€THBIX €UHUIIBI U MIPEJCTABICHA B Ta0JIN -

%Z(;I.J';II/I.HEI 4.1 — TpyaOeMKOCTh TUCIUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 54 54
Jlekuun 20 20
[IpakTueckue 3aHATUA 18 18
JlaGopaTtopHbie pabOTHI 16 16
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CamocrosTensHas pabota (Bcero) 54 54
OdopmiieHre 0TYETOB 110 Ta0OPaTOPHBIM paboTam 16 16
IIpopaboTka JIEKIIMOHHOTO MaTepuaa 18 18
[ToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (6e3 3x3ameHa) 108 108
OO6mmas Tpy10eMKOCTb, 4 108 108
3adueTHbIe EauHAIIEI 3.0 3.0

5. Conepxxanue q1MCUMILTHHBI

5.1. Pa3nesnl AMCHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUMITITMHBL U BUABI 3aHATUIN TpUBEIeHBI B Tabmuie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUINHEI ¥ BUABI 3aHITUH

o o ) 2 § = =
: o ° S 0 = 5
) T O © ] = O =
H T 3 s < Fos 20
a3BaHUs Pa3/eioB TUCIUILINHBI 2 ) o o, o 2 & =
(] ¥ . . = @]
= < \© = o O = B
= 2 & 33 ::
= it} S =
6 cemecTp
1 BBenenue 1 0 0 1 2 I1K-3, IIK-6
2 ITorpemHoCTH OKPYTIICHUS 0 1 2 [1K-3, TIK-6
3 MeTo/ibl pelieHusT HeTMHENHBIX ajre- 4 4 4 12 24 IIK-3, IIK-6
OpanyuecKux ypaBHEHHHA
4 MeToibl peneHus CUCTEM JTMHEUHBIX 4 4 4 12 24 I1K-3, TIK-6
ypaBHEHUH
5 NHTtepnionauus v annpoKCUMalus 4 2 4 11 21 IIK-3, IIK-6
GbyHKIHI
6 UucnenHoe uarerpupoBanue u qudde- 2 2 0 4 8 [1K-3, TIK-6
peHLUpOBaHUE
7 UucneHHble METOBI PELICHUs 3a1a41 2 2 0 3 7 I1K-3, IIK-6
Kot i1t 0Ob1kHOBEHHBIX T depeHITH-
aJIbHBIX YPaBHCHUN
8 UnclIeHHbIE METO/IbI PEIEHUS TPAHUY- 1 2 4 7 14 |IIK-3, [IK-6
HBIX 3a/1a4
9 MeToapl ONTUMUA3AIAN 1 2 0 3 6 IIK-3, IIK-6
HWroro 3a cemectp 20 18 16 54 108
Uroro 20 18 16 54 108
5.2. Conep:kanue pa3aejioB TUCUMILIMHBI (110 JEKIMAM)
ConeprkaHue pa3enoB TUCIUILIHH (TI0 JEKIUSAM) MPUBEACHO B Tabmuiie 5.2.
Tabnuma 5.2 — ConeprkaHue pasenoB JUCIUILIAH (TI0 JISKIIHSIM)
3 5
HasBanus paznenos ConeprkaHue pa3ienoB TUCITUILTAHBI (TIO JEKITUSIM ) ZF &5
o S B
=
=2 | 5z
= S
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6 cemecTp

1 Beenenue Beenenue. Llens nucuurivHbl U €€ CoAepKaHue. 1 [IK-3
[IpeameT nucUMIUIMHBL. YCTpAaHUMBIE U HEYCTPaHU-
MbI€ TIOTPeIIHOCTH. TpeGoBaHUS K BHIYUCIUTEIBHBIM
METOJIaM.
Hroro 1
2 Ilorpemnoctu Ouenku norpemHocten okpymenus. [Ipencrasnenne 1 I1K-3, IIK-
OKpYyIVICHUS 1 okpyriieHue uncen B OBM. Mexanusmsbl Hakorwie- 6
HUS NOTPEIIHOCTEN. YMEHBIIEHNE IOTPEILIHOCTEN.
Uroro
3 MeTtoapl pereHus MeTtopl penieHusl HelIMHENHBIX ypaBHEHUN. MeTonbl 4 [1K-3
HEJIMHEUHEBIX oTZieNIeHHs KopHeil. MeTon auxotomuu. MeTos penak-
anreOpandecKux cauuu. Merog Herorona. Meron cekymux. Meron
ypaBHEHUH Axobu. Metop 3etinens. ['mbpumabsie Mmetoapl. Ommo-
KM OKPYIVIEHUSI B UTEPALIMOHHBIX METO/AX.
Hroro
4 Metozbl pereHus [IpsiMbIe METOIBI pELIEHUS] CUCTEM JIMHEMHBIX ajre- [IK-3
CUCTEM JIMHEHHBIX Opanueckux ypaBHeHuid. OOpaienue marpuubl. Me-
ypaBHEHUH tox ['aycca. Meton LU-paznoxenusi. Meron nporos-
KH.
Uroro
5 Nutepniossanus u Wutepnonsuuns ¢pynkuuii. KaHoHH4Ye K1t MHOTOYJICH. IK-3, IIK-
anmpokcumarus ¢GyHkiui | Maorowten Jlarpanxka. Muorounen Hetorona. [1pu- 6
OMIKeHHEe PallMOHATBHBIMHA U TPUTOHOMETPHUECKUMU
¢byskiusiMu. CXOAUMOCTh HHTEPIIONSLUOHHOTO MPO-
necca. arepnonsanus cruiaiiHamu. AnnpokcuManus
(hyHKITUH.
Hroro 4
6 UncienHoe Pa3HocTHas annpokcumanys npou3BOAHBIX. YUCIEH- TIK-3, TIK-
MHTETPUPOBAHUE U Hoe uHTerpuposanue. Gopmysna NpsMOyrobHUKOB. 6
nuddepeHrpoBaHue ®opmyia Tpanenuii. @opmyna CumicoHa.
Uroro
7 UucieHHbIe METO/IbI IlocTanoBka 3anaun. Meron Oiinepa. CuMMeTpuuHas 2 IK-3, IIK-
pewenus 3aaaun Komm | cxema. Mertoasl Pynre-Kyrra. 6
JUTSL OOBIKHOBEHHBIX Vroro 2
nuddepeHnnanbHbIX
YpaBHEHUU
8 UncneHHbIE METONIBI IToctanoBka rpaHu4HOM 3agaun. MeToJ cTpenbObl. 1 I1K-3, IIK-
pelLIeHNs TPAaHUYHBIX PasnocTHBIN MeTOA. 6
safad Htoro 1
9 Metonp! ontumm3anuu | [locTaHOBKa 3a/1a4 onTUMU3AIUU. MeToIbl O€3yCIIOB- 1 TIK-3, TIK-
HOM ONTUMM3alnU. MeTobl yCIOBHONW ONTUMU3ALIMH. 6
Hroro 1
Hroro 3a cemectp 20
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5.3. Paznennbl AMCHMILIMHBI M MEKIMCUUILUIMHAPHBIE CBS3H ¢ 00eCneYuBAKIIUMH (TPeAbITyIIUMHU)
U o0ecrnedyuBaeMbIMH (MOCJIEXYOUUMH) TUCHUTIHHAMU
Paznenpl TUCHUIUIMHBI U MEXKIUCHUIUTHHAPHBIC CBSI3U C 00C€CTICYMBAIONINMHE (TIPEABLAYIINMHE) U
obecrnieunBaeMbIMHU (TTOCIIETYIONMMH ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabIuIE 5.3.
Tabnuua 5.3 — Paznenbl IUCIUIUIMHBI B MeXAUCIUIUTMHAPHBIC CBA3H

Ne pasaciio HaHHOfI JAUCHUIUIUHEI, JJIS1 KOTOPBIX HCO6XOI[I/IMO HU3YyUCHUC

HauMeHoBaHME TUCIUTUINH o0ecreunBaoIX U 00eCIeUNBAEMBIX JUCIUIIINH

1 2 3 4 5 6 7 8 9
[TpenmecTByonye AUCUUILINHBI

1 Benenue B GOTOHUKY U N N N N N

ONTOMH(OPMATUKY

2 Maremaruka + + + + T +

3 Ilpuknagnas uHpopMaTUKa + + + + + +

4 CxeMOTeXHHKa + + + + + +

5 YpaBHeHus onToOU3NKU + + + + + +

[Tocnenyromye TUCUUTIIIMHBI
1 OcHoBBI onITOMH(OPMATUKU + + + + + + + + +

5.4. CooTrBeTcTBHE KOMINIETEHIIU, GOPMUPYEMBIX MPH U3YyYeHUH TUCHUILUIMHBI, U BUAOB 3aHATHI
CooTBeTcTBHE KOMIETECHIUH, (POPMUPYEMBIX MPHU HM3YYEHUHM AWCHUIUIUHBI, M BHJOB 3aHATHHA
MIPEICTABIICHO B Tabnuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIIETCHIUH, (DOPMHUPYEMBIX NIPU U3yUYEHUH JAUCLUIUIUHBI, U BUIOB 3aHI -

TUU
§ Bunw! 3austuit
= z '
o S
0] <
& < > 8 S DOpMBI KOHTPOJIS
S = = O
ba =
I1K-3 + + + + Otuet no nabopaTtopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect, Auddepenunpopan-
HBIW 3a4eT
I1K-6 + + + + Ot4er o naboparopHoii pa-
6ote, Onpoc Ha 3aHATUSAX,
Tecr, Iuddepenumuponan-
HBIH 3a4eT

6. UuTepakTUBHBIE MEeTOABI U (POPMBI OPraHU3aALMHU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIX padboOT npuBeaeHo B Tabmuie 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paToOpHBIX paboT

Ha3Banus pazzgenos HaumenoBanue 1abopaTtopHbIX padoT

q
dopMupyembie
KOMIIETEHIIUN

Tpyn1oeMKOCTb,

6 cemecTp
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3 MeTonbl pelnieHust MeTo/bl perieHusT HeTMHEHHBIX aareOpanvecKux 4 I1K-3
HEJIMHENHBIX YpaBHEHUH
aJ'Il"e6paI/I‘erCKI/IX Hroro 4
ypaBHEHUI
4 Metonbl penieHus MeTo/ip1 perieHus: CUCTEM JTMHEHHBIX anreopande- 4 I1K-3
CUCTEM JIMHENHBIX CKHMX ypaBHEHUH
ypaBHEHUU Wroro
5 UnTtepniomsinus u WuTepnionsauus u annpokcumanusi pyHKUUN, CpaBHE- [IK-3, IIK-
annpokcumanus GyHKUIUHN | HUe METO/I0B M uX peanu3zaius Ha OBM. 6
Uroro
8 UncneHHble METOIBI MeTtoapl penieHust TpaHAYHBIX 3a/1a4 U UX Pealu3anus IK-3, IIK-
pelIeHHS TPAaHUYHBIX Ha OBM. 6
safad Hroro 4
Hroro 3a cemectp 16
8. IlpakTHYeckue 3aHATHA (CEMHHAPDI)
HanmeHnoBanue npakTHuecKUX 3aHATUN (CEMHHAPOB) MpUBEAEHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUH (CEMUHAPOB)
3 5
9 S 5
Z 2 5
HasBanus pa3genos HaumeHoBaHMe MpaKTHYECKHUX 3aHATUIN (CEMHHAPOB) Z 7 &5
- 2 £
2 c 8
= S
6 cemecTp
3 MeTtoapl peieHus MeTtoap! OTENEHNS KOPHEW NPU PEILIEHUH HEJINHEH- 2 [1K-3
HEJIMHENHBIX HBIX anreObpandyeckux ypaBHEHUN
anre6pa1/1qvecmlx MeTozp! perieHnst HETMHENHBIX aaredpandeckux 2
ypaBHCHHH ypaBHeHul. MeTton penakcaruu. Meron HeroroHa.
Hroro
4 Metozp! peleHus Pemenue cucteM JMHEHHBIX adredpanyeckux ypaBHe- [1K-3
CUCTEM JIMHENHBIX Hui. Metop "aycca. Metox LU-pasnoxenns. Meron
ypaBHEHUN 3einens.
Hroro
5 NuTtepniomsanus u WuTepnonsuuns GyHKIUH. ATTOPUTMBI TOCTPOCHUS [K-3, IIK-
anmnpokcuManys GyHKIUN | FHTEPIOISIIIMOHHBIX MHOTOWJICHOB. ATITPOKCUMAITUS 6
byHKIHIA.
Hroro 2
6 Uucnennoe Yucnennoe naterpupoBanre. CpaBHEHUE METOJIOB. IIK-3, T1K-
MHTETPUPOBAHUE U Pa3HocTHas annpokcumanus Npou3BOAHbIX. 6
51 HIIMPOBaHU
Auddepermposanne Hroro
7 UucneHHble METOIbI Merton Diinepa. Meronsl Pynre-Kyrra. [K-3, IIK-
petienus 3ana4u Komm Wroro 6
U1 OOBIKHOBEHHBIX
nuddepeHnanTbHBIX
ypaBHEHUH
8 UncneHHble METONIBI Mertoap! penieHust FpaHUYHbIX 3a1a4. 2 IK-3, IIK-
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pelIeHns TPaHUYHbBIX Hroro 2 6

3a7a4

9 Metoapl onTUMH3aul | MeToasl ONITUMU3ALIUH. TIK-3, IIK-
Htoro 6

Hroro 3a cemecTp 18

9. CamocTrosiTeqbHasi pabora
Bunsr camoctosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPyEMbIe KOMIIETEHIIUN MTPEICTABICHBI B

Tabmuie 9.1.
Tabmuia 9.1 — Buibl caMOCTOSITEIbHOM paboThI, TPYAOEMKOCTh M (DOPMHUPYEMbIe KOMIIETECHIHH
3 =
B =a=t
) O =
Bunrr camocTosiTeILHON = > O
HazBanus pa3nenos z 7 &= @®opMBI KOHTPOJIS
paboTbl 8 s 2
S =
z | £¢
= S
6 cemecTp
1 Beenenue [IpopaboTka IeKIHMOHHOTO 1 [1K-3, JuddepeHunpoBaHHbIi
Marepuaia IIK-6 3a4ueT, Onpoc Ha 3aHATHUSX,
Uroro 1 Tecr
2 Tlorpemnoctu [TpopaboTka JIEKITMOHHOTO 1 ITK-3, HuddepenunpoBaHHBII
OKpYIJICHUS Marepualia [1K-6 3ayeT, Onpoc Ha 3aHATHUSX,
Hroro Tect
3 MeTtoapl peieHus ITonroroBka Kk nmpaxkTu4e- 4 |IIK-3, JuddpepeHurpoBaHHbII
HEJIMHEWHBIX CKUM 3aHATHUSAM, CEMUHA- [TK-6 3aget, Onpoc Ha 3aHATHUSIX,
anredpanvecKkux pam OTueTt o mabopaTopHOi
YPaBHCHHIH [TpopaboTka JIEKITMOHHOTO 4 pabore, Tect
Marepuaia
OdopmieHne 0T4ETOB 10 4
nabopaTopHBIM paboTam
Hroro 12
4 Metoabl pelieHus [ToaroroBka k mpakTuye- [1K-3, JuddepeHunpoBaHHbIi
CHCTEM JIMHCHHBIX CKHMM 3aHSTHUSIM, CEMHUHA- IIK-6 3a4ueT, Onpoc Ha 3aHATHUSX,
ypaBHEHUU pam Ot4et no naboparopHoii
te, Tect
[TpopaboTka JIeKIIMOHHOTO 4 pabore, Tec
Matepuana
OdopmiteHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Hroro 12
5 NHTtepniomsnus u ITonroroBka K npaxkTuye- [K-3, JuddepeHurpoBaHHbII
anmnpokcuManys QyHKIUN | CKUM 3aHSATUSIM, CEMHHA- [TK-6 3aget, Onpoc Ha 3aHATHUSIX,
pam OT4er no maboparopHOi
[IpopaboTka IeKIMOHHOTO 3 pabore, Tect
Marepuaia
OdopmieHne 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 11
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6 UucneHnoe IToaroroBka k mpakTuue- 2 |IIK-3, HuddepenunpoBaHHBII
UHTETPUPOBAHUE U CKUM 3aHATHUSAM, CEMUHA- [1K-6 3a4eT, Onpoc Ha 3aHATHUSX,
muddepeHmpoBanye pam Tect
[TpopaboTka IeKIIMOHHOTO 2
Marepuaa
Hroro
7 UuceHHble METOIbI ITonroroBka K nmpaxkTuye- I1K-3, HuddepenunpoBaHHbIit
pemenus 3anaun Komm CKHUM 3aHATUSAM, CEMHUHA- [1K-6 3a4et, Onpoc Ha 3aHATHUSX,
111 OOBIKHOBEHHBIX pam Tecr
" HITMAJbHBIX
audpepe Hal [TpopaboTka JIEKITMOHHOTO 1
ABHEHUI
ypasHe Marepuaia
Hroro 3
8 UnciieHHbIE METO/IbI [TonroroBka K mpaxkTuye- 2 |IIK-3, JuddepeHunpoBaHHbIi
pELIeHNs TPaHUYHBIX CKUM 3aHATHUSIM, CEMUHA- I1IK-6 3ageT, Onpoc Ha 3aHATHUSX,
3a1a4 pam Otuer no naboparopHoit
IIpopaboTKa JEeKIIMOHHOTO 1 pabore, Tecr
Marepuaia
OdopmieHre 0TYETOB T10 4
JabopaTopHBIM paboTam
Htoro 7
9 Metoap! ontumuzauuu | IloaroroBka k npakrtuye- 2 |IIK-3, HuddepenunpoBaHHbIi
CKHM 3aHSATHSIM, CEMHUHA- TIK-6 3auet, Onpoc Ha 3aHITHUSX,
pam Tect
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
Hroro 3
Hroro 3a cemecTp 54
Hroro 54
10. KypcoBoii nmpoekT / KypcoBasi pa6oTa
He npenycmorpeno PVII.

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH 00y4aroumuxcsi

Tabmuua 11.1 — banipHbIE OLIEHKH JUTSI SJIEMEHTOB KOHTPOJIS

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

MaxkcuMabHbIA

MaxkcuMabHbIA

MaxkcuMaIbHBINA

DeMeHTH yueOHOM OaJuT 3a Mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITETbHOCTH mexay 2KT u Ha cemMecTp
Hauana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp

HuddeperurpoBaHHbII 20 20
3a4er
Ormpoc Ha 3aHATHAX 8 8 6 22
OtyeT no naboparopHOM 24 24 48
pabote
Tect 10 10
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Hrtoro makcumyM 3a nepu- 8 32 60 100
on

Hapacraromum utorom 8 40 100 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIEC TOUKHU TpeCcTaBieH B Tabnume 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJBHBIE TOYKH

banbl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OaioB Ha gaty KT 5

Ot 70% 10 89% oT MakcuManbHON cyMMbI OaioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasibHOI cymmbl 6aiioB Ha aaty KT 3
2

< 60% ot MakcuMasbHOW cyMMBI O6autoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02J1JI0B B TPAAUIITMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY

[lepecyer cymmbl OaoB B TPAJUIIMOHHYIO M MEXKIYHAPOAHYIO OICHKY NPEJICTaBlIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJIOB B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

HroroBas cymma 6asmios,

Onenka (I'OC) YUMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTAMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (odenp xoporiio)

4 (xopor10) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (seynoBneTBOpHTENSHO) (HE Hwxe 60 6ammon F (meynoBneTBOpHUTEIBHO)

3a4TEHO)

12. YueOHo-MeTOAMYecKOe U MHGOPMAIIUOHHOE o0ecTieyeHHe TUCHMIIINHBI

12.1. OcHoBHas1 JUTEpaTypa

1. KomnbroTepHOE MOJAEIUPOBAHKUE U MPOSKTHUPOBaHUE [DIEKTPOHHBIN pecypc]: YuebHoe moco-
ome / Camukaes 1O. P. - 2012. 94 c. Jlara o6pamenuss 6.02.2017 - Pexum npocrymna:
https://edu.tusur.ru/publications/2548 (mara oopamenus: 23.07.2018).

2. Ywucnenneie MeTOBI : yuebHoe mocooue mis By30B / H. C. baxsanos, H. I1. XXunkos, I. M.
KobGenbkoB ; MockoBCkHii rocynapcTBeHHbI yHUBepcuTeT M. M. B. Jlomonocosa (M.). - 7-e u3n. - M. :
BMHOM. Jlab6opatopus 3nanmii, 2011. - 637 c. - (Knmaccuueckuii yHUBEpCUTETCKHI y4eOHHK). - buo-
auorp.: c. 624-628. - Ilpeam. ykas.: ¢. 629-632. - ISBN 978-5-9963-0449-3 (nanuuue B Oubnaunorexe TV -
CVYP - 41 5x3.)

12.2. lonosiHuTEAbHAS JIUTEpPaTypa
1. MonenupoBaHre KOMIIOHEHTOB M 3JI€MEHTOB MHTerpaibHbiXx cxeM / Ilerpos M.H., I'ynkoB
I'B. — M.: U3xa-Bo «Jlaub», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hammmuue B 6udmuoreke TYCVYP - 30
9K3.)
2. UYwucnennsie MeTonbl Ha Oaze Mathcad [Tekcr] : ydueOHoe mocobue mist By3oB / C. B.
[Topmnes, U. B. benenxoa. - CIIG. : BXB-IlerepOypr, 2012. - 456 c. : ui. - bubnuorp.: c. 447-448 . -
[Tpenm. ykas.: c. 449. - ISBN 978-5-94157-610-4 (nanuuue B 6ubnuoreke TYCVYP - 20 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTe1bHBIC y4eOHO-MeTOAMYECKHE TOCOOHs

1. KommproTepHOE€ MOJECIHPOBAHWE U MPOEKTUPOBAHUE AICKTPOHHBIX MPUOOPOB M yCTPONCTB
[OnexkTpoHHBIN pecypc]: MeToandeckue yka3aHus K npaktTudeckuM 3anatusM / Canukaes 1O. P. - 2012.
16 c. lara obpamenus 6.02.2017 - Pexxum poctyma: http://edu.tusur.ru/publications/2848 (nara obparie-
Hus: 23.07.2018).

2. KomnbroTepHOE MOAETUPOBAHUE U POEKTUPOBAHUE ONTUYECKUX CUCTEM [DJIEKTPOHHBIN pe-
cypc]: Metoaudeckue yka3aHus 1o camoctostenbHoi pabote / Illangapos E. C. - 2012. 13 c. [lara 06-
pamenuss 6.02.2017 - Pexum pgoctyma: http://edu.tusur.ru/publications/2594 (mara oOparmeHus:
23.07.2018).

3. KommnbroTrepHoe MonenupoBaHue M INpoekTupoBaHue. JlaboparopHslii npaktukym. Yacte 1
[OnexkTpoHHBIN pecypc]: Meronuueckue ykasaHus K jabopartopHbiM paboram / Canukaes FO. P. - 2012.
39 c. Jlara obpamenus 6.02.2017 - Pexxum moctyma: http://edu.tusur.ru/publications/2547 (nara obparie-
Hus: 23.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS /ISl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJINI0B

Y4eOHO-MeTOqUeCKUe MaTeprabl JJIs CAaMOCTOSTEILHON M ayTUTOPHON paboThl 00ydaroMXCs
U3 YHCiIa JIUI ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl M MHBAINAOB MTPEAOCTABISIIOTCS B (hOpMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSAM UX 37I0POBbS U BOCIPUATHUS HH(DOpMAIHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B TIEYaTHOH (hOpMe YBEIMYEHHBIM MIPH(TOM.

JI1s1 1ML ¢ HAPYUIEHUSIMM CJIyXa:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B IIe4aTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OMIOPHO-IBUIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpogeccuonasibHbie 0236l JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUU JUCHUIUIMHBI PEKOMEHJIyeTCsl UCIONb30BaTh 0a3bl JaHHBIX, HHPOPMALIMOHHO-
CIIPaBOYHBIE 3| TIOVCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TeXHHYecKoe obecrneyeHue JUCHMILIMHBI U TPeOyeMoe NporpaMMHoe
o0ecneuyenne

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY M IIPOrPAaMMHOMY 00ecredyeHn o
AUCHMILTUHBI

13.1.1. MarepuaabHO-TEXHMYECKOE M MPOrPaMMHOe olecredeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBesieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHIAWBUIyaJIbHBIX KOHCYJIbTALlUH, TE-
KYILIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTAallMU UCTIONb3yeTcs ydeOHasi ayJUTOpHUs ¢ KOJTMYECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, o0opynoBaHHAsI JOCKOW M CTaHAAPTHOHN y4ueOHON mebenbio. Mmerorcs
JIEMOHCTpaIlMOHHOE 000py/I0BaHKE U y4eOHO-HAIISIIHbIE TOCOOMsI, 0OecleunBaroIe TeMaTH4ecKue Uil-
JIIOCTPALIMHU 110 JIEKIMOHHBIM pa3JielaM JUCIUIUINHBL.

13.1.2. MarepuaJibHO-TeXHHYECKOEe U NIPOrPAMMHOe o0ecnedyeHne JAJisl NPAKTUYeCKUX 3aHATHI

YueOHast ayquropust

yueOHas ayAUTOpHs [Tl IPOBEICHUS 3aHATUH JICKIIHOHHOTO TUMA, Y4eOHas ayTUTOPHs JIJIsl IPOBE-
JIEHUS 3aHATUN MMPAKTUYECKOTO THIA, YdeOHas aymuTOpHs ISl IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHE IS IPOBEACHUSI IPYNIOBBIX U UHIUBUAYaJIbHBIX KOHCYJIbTAIIUMA, TIOMEIICHHUE AJIsl IPOBe/ie-
HUS TEKYILIEr0 KOHTPOJIA U MIPOMEKYTOYHOM aTTeCTaluu

634034, Tomckast obnacts, . Tomck, Bepmununa yiauna, a. 74, 224 ayg.

Ornucanmne UMEIIIErocs 000PYI0BAHHUS:
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- Kommuiekt cienmanu3upoBanHoi yueOHoM Mebenu;
- Pabouee mecTo nmpenonaBarens.
[IporpammHoOe oOecrieueHue He TpedyeTcs.

13.1.3. Marepua/ibHO-TeXHUYeCKOe M IPOrPaMMHoe odecriedeHue IS J1adopaToOpHbIX pador

KoMmiprorepHslii Kacc

yueOHasi ayTUTOpHsl JJIsl IPOBECHUSI 3aHATUI IPAKTUYECKOTO TUIIA, yueOHast ayAuTOpus JUIsl TIPo-
BE/ICHUS 3aHATUH JJAOOPATOPHOTO TUIA

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, a. 47, 511 ays.

Onucanue uMeroierocs 000py10BaHuUs:

- KommyTarop 3COM OFFICE CONNECT;

- Mounurop 17" 0.20 SyncMaster 763MB TCO99;

- Komnbrorep CELERON (8 wt.);

- Mounurop 17" 0,24 SAMSUNG SyncMASTER N 753 DFX;

- Kommnsrorep WSI1 (7 mit.);

- Komnerorep WS2;
- MonuTop 17" (8 mt.);
- [I5BM;

- O¢ucHbIil cucTeMHbIi 0J10K (2 MIT.);

- [I3BM INTEL PENTIUM 4 d845 GBV HUB P4 1,7GHz, cepsep PENTIUM 3;
- Jlocka MarHuTHO-MapKepHasi;

- [Tomerienue U1t XxpaHeHUs y4eOHOTo 000py/IOBaHHUS;

- Kommnext cnenuanu3npoBaHHol yueOHON Mebenu;

- PaGouee mecTo mpenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— Open SUSE 11

— OpenOftice

— Ubuntu 11

13.1.4. MarepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecreyeHue J1JIsl CAMOCTOSITEIbHOM PadoThI
Jlist caMOCTOSTENNbHOM paboThl MCIONB3YIOTCS yUeOHbIE ayTUTOPUU (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIO’KEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacts, I. Tomck, Jlennna npocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast 06nacTh, I. ToMmck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckas o6macTs, I. ToMmck, Bepmmanna ynuma, 1. 74, 207 ayu.

CocraB 000py10BaHUS:

- yueOHast MeOerb;

- komnrotepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81Tw. - 5 mt.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTn «VHTepHeT» M 00eCreunBaroT JOCTYI B AJIEKTPOHHYIO HH-
dbopMaIoHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOEe o0ecnedeHne TUCUUIJIMHBI JJIsl JIMI ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B
OcBOCHHE NUCIMIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBAJIHIAMH
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OCYILECTBIIAETCS C UCIOIB30BAaHUEM CPEICTB 00yUYeHHs OOIIETo U CIEeIMaIbHOIO Ha3HAUCHHUS.

[Tpu 3aHATHAX ¢ 00y4YaIOUIMMHUCS ¢ HAPYLIEHHUSIMHU CJIyXa MPEeyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTUX TEXHUUECKUX CPENICTB IpueMa/epena-
4y yueOHOM HH(POPMAaIUK B TOCTYMHBIX (hOpMax, MOOUILHON CUCTEMBI MPEMOIaBaHus 711 00yJarOIIMXCs
C MHBAJIUIHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas ayTuTOpusi, B KOTOPOW 3aHUMAIOTCS
oOy4Jarolecs: ¢ HapyllIeHUEeM CilyXa, 000Opy/l0BaHAa KOMIIBIOTEPHOM TEXHMKOM, aylIMOTEXHUKOH, BUIEO-
TEXHUKOU, JIEKTPOHHOHN JOCKOU, MyJIbTUMEIUMUHON CUCTEMOM.

ITpu 3aHATHAX C OOYyYaIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO UCIIOIb30BaHUE B
JICKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IMPOCMOTPA yIaJCHHBIX 00bEKTOB (HApHUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) Py MOMOIIH BUAECOYBEINYUTENEH 11 KOM(POPTHOTO IIPOCMOTPA.

[pu 3ansATHAX ¢ 00yYarOIUMUCS ¢ HAPYLIEHUSIMU OTOPHO-ABUIaTeJILHOI0 anmnapara UCIoJb-
3yl0TCA albTEpHATUBHBIE YCTPOMCTBA BBOJIA MH(OPMALIMK U IpyTHe TEXHUUYECKUE CPENICTBA TpHeMa/nepe-
a4y yuyeOHOM MHPOpMAIUK B TOCTYIHBIX (POpMax, MOOMIIBHOW CHCTEMBI OOy4eHUs [UIs JIIoAEH ¢ MHBA-
JUJTHOCTBIO.

14. OneHOYHBbIE MATEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPTaHU3ANUM H3YYeHUsI
JTUCIHHUIIINHDI

14.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB U METOAUYECKHUE PEKOMEHIAIUU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHIIMI MCTIOIB3YIOTCS OIIEHOUYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIC 3a1aHUA

1. YroObl peanu3oBaTh YHCICHHBIN COCTaBUTH IJIAH

Metoz1, HeobxoauMo. . COCTaBHUTb CUCTEMY YPABHEHUH

COCTaBHTH porpammy WIN
BOCIIOJIb30BaThCsl TOTOBOM

COCTaBUTH aJITOPUTM

2. Beibepure GopMyily, HCIIONB3YEMYIO B X =x*—1F(x")
MeT Heroton S yTOYHEHUS KOPHS i
(& OI[Gv IOTOHA O] YTO4YHE op X = xk — (F'(X() )) 1. F(Xk)
HEJIMHEHHOTO YpaBHEHUSI

Xk+1 — Xk . (Fy(xk ))—1 . F(Xk)

k k-1

k+1 k X —X k
X =x - -F(x
3. Beibepute (HopMyIIy, HCIIONB3YEMYIO B X =x"— (F'(x*))" - F(x")
METOZE  CEKYUIMX JUIs YTOYHEHHS KOPHS K k-1
HEJTMHENHOTO YpaBHEHUSI Xz yko X X -F(x")
F(x')—F(x"")

XkH — Xk o (FV(X() ))—1 . F(Xk)

X =xF—tF(x")

4. Beibepurte hopmyity, HCIIONB3YEMYIO B X! = xt — tF(x})
METOJIC peNaKcaluud JUIs YTOYHEHHUS KOpHS o
) -1
HEJIMHEWHOTO YpaBHEHUS k+l_ _k X —X k
yp X * =X — -F (X )

F(x)=F(x")
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Xk+1 — Xk _ (F'(X() ))-1 . F(Xk)

Xk+1 — Xk _ (Fy(xk ))-1 . F(Xk)

5. Jlns OGomee OBICTPOrO YHUCIEHHOTO
peuieHuss CUCTEM JIMHEWHBIX  YPaBHEHHM C
TpEXANArOHAIbHBIMU MaTpHuLaMu
MIPUMEHSIETCH. ..

merox ['aycca

Meroa LU-pa3noxenust

METOI ITPOTrOHKH

METO 3enaens

6. Kakoil u3 mnepeyrcieHHbIX METOAOB
peuieHuss  CUCTEM  JIMHEHWHBIX  ypaBHEHUU
ABJISICTCS. UTEPALUOHHBIM?

Merton LU-pa3znoxxeHus

MCTOJ ITPOrOHKH

METOI 3eraens

merox aycca

7. UHTEpnionanus — 370...

BBIYHCJICHUC OHpGILGJ’IéHHOFO HHTCrpaja Ha
3aIaHHOM YYaCTKC

BBIOOp BUJA (PYHKIIMU @(X) WU ONpeiciieHue e
KO3((UIIMEHTOB,  HUCXONd U3  KPHUTEPHUEB
HaWJIy4IIero NpuOImKeHus B TOYKaX X; K f(x)

npuOmkeHHast 3aMeHa (QYHKIUH f(X) Opyroi,
6onee maakoi ¢pyHkuuei ¢(x)

MOCTpOeHue 1 JaHHoW yHKIMU y=f(x)
MHOTOWIEHa ¢(X) CTENEHH M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ YK€ 3HAYCHMs ); , UTO U

bymxums fix)

8. AnmpokcuManus — 370...

npubIMKeHHas 3aMeHa (QyHKIHUH f(X) OPYyTow,
Oonee rankoit GpyHKIueH ¢(x)

BbIOOp BHJa (GYHKUMU @(X) U ompeaereHue eé
K03(pPUIIMEHTOB,  HCXOAs U3  KpPUTEpUEB
HaAWIy4IIero NpuOIMKeHNs B TOUKax X; K f(x)

MMOCTPOCHUE I JaHHOW QYHKIUU y=f(X)
MHOTOWIEHA ¢(X) CTENEHU M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ YK€ 3HAYEHUS ); , YTO U

bymxums fx)

BBIYHCJICHUC OHpeI[eHéHHOFO HHTCrpaia Ha
3aaHHOM YYaCTKC

9. CrmaxuBaHue CETOYHOH (QyHKIMH
37T0...

MOCTpOeHue 1 JaHHoW yHKIMU y=f(x)
MHOTOWIEHAa ¢(X) CTENEHU M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ YK€ 3HAYCHHs ); , UTO U

bymxums fix)

CornacoeaHa Ha noptane N2 40362
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BBIYUCJICHUC onpez[enéHHoro HHTCIpajia Ha
3aaHHOM YYaCTKC

BbIOOp BUAA QYHKUIUHU ¢(X) U olpenereHue eé
KOO(P(UIIMEHTOB, WCXOAS W3  KPUTCPUECB
HAWITYYIIero MPUOIIKeHHUS B TOUKaX X; K f(x)

npubIkeHHas 3amMeHa (GpyHKuuU f(x) Apyroi,
Ooree magkoil pyHKIMEH ¢(X)

10. Bonee ToYHBIM TPHONMKCHHEM K
3HAYEHUIO MPOU3BOAHOMN SBIISETCH. ..

JICBas pa3HOCTHAsA IIPOU3BOJHAA

HEHTpaJIbHasA pa3sHOCTHAA IPOMU3BOAHAA

ImpaBas pa3HOCTHAsA MMPOU3BOAHAA

3HaYeHHE (DYHKITUH B CPETHEH TOUKE

11. Bsibepute ¢opmyiny UYHUCIECHHOTO
pacueTa ONpEeNeICHHOI0 MHTErpaia 1o METORY
Cumricona

N

f(X)dXNZ g(fi—1+4fi—1/2+fi)

i=1

B e L D N D L s LA

f<x>dx~§f<x,.>h

12. BeiGepure Qopmyiny YHCICHHOTO
pacdera ONpeNeIEHHOTO MHTErpaja 1Mo METOLy
PSIMOYTOJIBHUKOB

N

f(X)dXNZ g(fi—1+4fi—1/2+fi)

i=1

f(x)dXN; f(xi71/2)h

Qe T | D T | C—

f(x)dxmé f(xi)+2f(xi1) h

b

[ () dxm Ryt fow2(F ot f, )]

h
"'46[f1/2+f3/2+---+f1v—1/2]

13. Beibepure Qopmyny YHUCICHHOTO
pacueTa ONpEAEIEHHOIO MHTErpajiga Mo METOAy
Tpanenuin

N

f(x)dXN; g(fi—1+4fi—1/2+fi)

N

flx)dx~D f(x,_,,)h

i=1

Q e T | Q
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14. Kakas wu3 c¢opmyn ans pacyera
OIIpE/IETIEHHOTO UHTErpaia ToUHee?

dbopmyna Tpamneuuit

dbopmyna Cummcona

dbopMyIia mpsIMOYTOIIBHIUKOB

(dbopMyIa MpaBbIX MPSIMOYTOIEHUKOB

15. BeiOepute BapuaHT, IJ€ YKa3aHbI
dopmynsl s Metoma Pynre-Kyrtra  3-ro
opsIKa

k1 :f(tn;yn), kZ :f(tn + T, yn + Tk])
Va1 =V + 0.5 1k + k)

ki=f(t., yn), ko =f(t, +0.57,
vat0.57ky),
ks = f(t, +0.57, y, + 0.5tk: ),
ks = flt, +1, yu + th3)
Vnt1 =Vn t T(k1+2k2+2k3+k4)/6

ki =ftu, yu), ko =f{ t. +0.57,
yn+0.5Tk1),
ks = f(t, +7, yo — k) + 27k> ),
Yur1 = Yn + t(ki+4kotks)/6

ki=f(t, yn), k:=f(t, +0.57, y,+0.5tk;)
Vur1 =Yn T Th>

16. KakoB HauBBICIINU JTOCTHKUMBIN
MOPSIJIOK ~ alllIPOKCUMAIIUU I ABYXATAIHBIX
MeTos10B Pynre-Kyrra?

TEePBBI

BTOPOi1

TpeTui

YETBEPTHIN

17. Kakoli W3 yKa3aHHBIX METO/IOB
SIBJIIETCS. METOAOM PELICHHs TPAHUYHBIX 3a1a4?

Merop Diinepa

Merton cTpenbObl

Meronel Pynre-Kyrra

CI/IMMeTpI/I‘-IHa}I cxXeMa

18. Vkaxure nepByio ¢opmyrny Pynre
JUTSL QIIOCTEPUOPHOH OIEHKH MOTPEITHOCTH

Wyma'-tH = Wp + R0 + O(kp‘”)

W _W 2
p=In|——<"|/Ink
W= Wi

Wy Wy,
R=" 1
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R,=Ah"

19. Vkaxute Bropyto hopmyiy Pynre Wymown = Wi + Ro + O( ™)
p=In Win ™ Wich /Ink
Wi™ Wi
R,= Whp_ Win
k-1
R,= Ah"
20. Vkaxure (opmydy DHWTKeHa s Wmom = Wi + Ro + O( W)
ONIpeIENIEHHs TIOPSIKA METOIA W —w
p=In|———*" /Ink
Wh™ Wi
_ W Wy
k-1
R,= Ah”

14.1.2. Bonpocs! auddepeHunpoBaHHOIO 3a4eTa
. MeTtopp! penieHus: HETMHEUHBIX ypaBHEHUI. MeTOoIbI OTJIETIEHUS] KOPHEH.
. Meron auxoTOMHMH.
. MeTon penakcanuu.
. Meron HerotoHa.
. Metop cekyiux.
. Meton fxobu. Meton 3eiinens.
. 'nbpunHbIe METOBI.
. [Ipsimble MeTO/BI pelIeHUs] CUCTEM JIMHEMHBIX anreOpanueckux ypaBHeHui. OOpalleHue mar-

01NN W~

pULBIL.
9. Meton 'aycca nist penieHust CHCTEM JIMHEWHBIX YpPaBHEHUH.
10. Meron LU-pa3noxenus.
11. MeTton nporoHKH.
12. Muorounen Jlarpanxa.
13. Muorounen Hrrorona.
14. UaTepnonsius crijlailHamMu.
15. Anmpokcumanust pyHKITHH.
16. PazHocTHas anmpoKcuMaIiusi IpOU3BOIHBIX.
17. YUucnennoe unrerpuposanue. ®opmyina npsMoyroJibHUKOB.
18. YUucnennoe unrerpupoBanue. opmyna tpamnenuii.
19. Uucnennoe unrerpuposanue. ®opmyna CumicoHa.
20. Metop Diinepa.
21. CummeTpuuHas cxema.
22. Metoast Pynre-Kyrra.
23. MeTonsl pemeHns KpaeBbixX 3a1a4. MeTos cTpenbObl.
24. MeTtoppl pellieHus KpaeBbIX 3a7a4d. PazHocTHas cxema.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
1. MeTtonp! perieHnst HETMHEUHBIX ypaBHEHUH. MeTobl OT/IeNEeHNs] KOPHEH.
2. Metoapl pemieHUs HEIMHEWHBIX anreOpanvyeckux ypaBHEHUU. Meron penakcanuu. Meton
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Hprorona.

3. Pemienune cucrem nuHeHbIX ypaBHeHUH. Meton ['aycca. Meton LU-paznoxenusi. Meron 3ei-
JETIsL.

4. Nurepnonsauus GyHKIUNA. AJTOPUTMBI TMOCTPOCHHS WHTEPHOISIMOHHBIX MHOTOYICHOB. ATI-
POKCUMAITHS (PYyHKITHHA.

5. UucnenHoe uHTErpupoBanve. CpaBHEHHE METOJOB. Pa3HOCTHas ammpokcumanus TpPOU3BO/I-
HBIX.

[*))

. Merop Diinepa. Metonsl Pynre-Kyrra.
. MCTOI[I:I peI_HeHI/ISI KpaeBBIX 3a1a4.
. MeToapl OonITUMU3AIINH.

[N

14.1.4. Tembl J1a60paTOPHBIX PadoT
1. Metozp! perieHus: HeTMHEHHBIX aaredpanueckux ypaBHEHHUH
2. MeTobl pelieHts CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUN
3. MHTepnonsanus U annpoxkcumanus GyHKINH, cpaBHEHHUE METOJIOB U MX peanu3anus Ha OBM.
4. Metoapl pelieHus TpaHUYHBIX 337a4d U UX peanu3anus Ha DBM.

14.2. TpeGoBaHHs K OLEHOYHBIM MATEPHAJIAM JJIsl JIMI] C OTPAHHYCHHBIMHU BO3MOKHOCTSAMH
310POBbS 1 HHBAJIN/10B
Jlis nui ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMU 30POBbSl M1 MHBAJIUIOB IIPELYCMOTPEHBI JTOIOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUalIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuua 14 — JlononHuTenbHbIE MaTepUabl OLEHUBAHUSA IS JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHNUTENBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00yJaroLTIXCS MaTepuajoB pe3ynbTaTtoB 00y4YeHus

TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThl, BOTIPOCHI K 3a4ETy,
KOHTPOJIbHBIE Pa0OThI

C Hapy1ieHUus MU
ciryxa

[IpenMy11€CTBEHHO TMCEMEHHAS
IIPOBEpKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3aueTy, | I[IpenmyiiiecTBeHHO ycTHas poBepKa

3peHus OTIPOC MO TePMUHAM (MHOIUBUIYaJIbHO)
C HapymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJbHBIE Pa0OThI, MMCbMEHHbIE | [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIbHOIO CaMOCTOSITENIbHbIE pabOTHI, BOIIPOCHI K METOAAMHU
ammapara 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHbBIE CAMOCTOSITETIbHBIE [IpenmyniecTBEHHO POBEPKa
00IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4ETy, METOAAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | OOy4aroIlIerocss Ha MOMEHT NMPOBEPKH

14.3. MeToau4yecKue peKOMEHIANMH M0 OLIEHOYHBIM MATepPHAJIaM JJIsl JIUI[ C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 3I0POBbSI 1 HHBAJIN/IOB

,Z[J'IS[ JiiL, ¢ OTrpaHUYCHHBIMHW BO3MOXHOCTAMHU 300POBbSA W MHBAJIUIAOB IMPEAYCMATPHUBACTCA OO-
cTynHas (hopma MpeaoCTaBICHUS 3aaHUH OIICHOYHBIX CPEIICTB, & UMCHHO:

- B reyatHou opme;

- B TIeYaTHOM (hOpME C YBEITMUCHHBIM MIPUPTOM;

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS ACCUCTCHTOM 3a/IaHUs BCIYX;

- MPEIOCTABICHUE 3a/IaHMs C UCTIOIb30BAaHUEM CYpPIOTIEPEBO/IA.

JlumaM ¢ OrpaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJIHIIaM yBEIHUYMBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJbHBIE BOMpPOCHL. [yt Takux oOyyaromuxcsi npeaycMaTpuBaeTcs 10CTyII-
Hasi popMa mpenocTaBiIeHHUs OTBETOB Ha 3a/IaHUs, & HMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHNUEM YCIIYT aCCHCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.
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[Iponenypa oreHUBaHUs pe3yabTaTOB OOY4EHUS JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSAMU 370PO-
Bbsl 1 MHBAJIMJIOB 10 JUCIHUIUIMHE MPEIyCMaTpUBaeT MpeAocTaBieHne nHpopManuy B GopMax, amaanTH -
POBAHHBIX K OIrPaHUYCHUAM UX 300POBbS U BOCIIPUATHUA I/IH(i)OpMaI_II/II/II

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHO! (hOpMe YBEITUUYECHHBIM MIPUGTOM.

JIJisl Jid1l ¢ HAPYIIEeHUsSIMH CJIyXa:

- B (hopMeE AIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHo hopme.

Jl1s1 I ¢ HAPYIIEHUSIMM OTIOPHO-IBUTATEJHLHOIO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

HpI/I HCOGXOIII/IMOCTI/I AJid JIAL € OTpaHUYCHHBIMU BO3MOXKXHOCTAMMU 3J0pOBbA U UHBAJIM0B IIPOLIC-
Jypa OIICHUBAHHUsI PE3yJIbTaTOB 00YUYCHHUST MOXKET IPOBONUTHLCS B HECKOIBKO ATAIOB.
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