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(TYCYP)
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No Buabl yueOHOI nesTeibHOCTH 5 cemectp Bcero Ennauner
1 Jlekuun 20 20 4acoB
2 [IpakTyeckue 3aHATUS 18 18 4acoB
3 JlaGopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHNA 54 54 4acoB
5 CamocTosiTenpHas pabora 54 54 4acoB
6 Bcero (6e3 3x3amena) 108 108 4acoB
7 IToaroroBska u cgaya DK3aMeHa 36 36 4acoB
8 OO01mas Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.
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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
JucuumuinHa «KoMnbroTepHOE MOAETMPOBAHUE U MIPOSKTUPOBAHUS IMPUOOPOB ONTHUECKON 3IIeK-
tporukm» (b1.B./IB.11.2) otHOCHTCS K 00Ky 1 (BapuaTHBHAS YacTh).
[TpeamecTByOMMUMU AUCHUIUIMHAMHU, (POPMUPYIOIIMMH HadyaIbHbIE 3HAHUS, ABIAIOTCA: BBeneHue
B (oTOHUKY U onTonHpopMaTuky, Maremaruka, [lpuknannas napopmarrka, YpaBHEHUs! ONTO(DUHKH.
[Tocnenyromumu TUCHUMIUIMHAME SABIAIOTCS: OCHOBBI ONTOMHpOPMATHKH, CXEMOTEXHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHMS THCIUIIIHHBI

[Tpouecc nzyueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOMNX KOMIIETEHIINH:

— TIK-3 cnocoOHOCTBIO K MPOBEACHUIO U3MEPEHUI M MCCIeIOBaHUS Pa3IMYHbIX OOBEKTOB MO
3aJITaHHOM METOJINKE;

— JIK-6 criocOOHOCTBIO K OILIEHKE TEXHOJIOTUYHOCTH U TEXHOJIOTHYECKOMY KOHTPOJIIO MPOCTHIX
U CPEIHEH CII0)KHOCTH KOHCTPYKTOPCKUX PELIEHUH, pa3paOb0TKe TUIOBBIX MPOILIECCOB KOHTPOJIS IapameT-
POB MEXaHMYECKUX, ONITUYECKUX U ONITUKO-3JIEKTPOHHBIX JIeTallel U y3JI0B;

B pesynbrare uzyueHus: IUCHUIUIMHBI 00y YaroIUNiCs JOKEH:

—  3HATh YUCJICHHBIE METO/bl pEeIIeHUs 3a7a4 JIMHEHHOM anreOpsl U 3a/1a4 MaTeMaTHYecKoil Gpu-
3WKH; MEXaHU3Mbl BOZHUKHOBEHHUS MOTPEUTHOCTEH M CIIOCOOBI UX YMEHBIICHHS, aJlTOPUTMBI, TIOJOKEH -
HbI€ B OCHOBY MCIIOJIb3yEMOTI0 MPOrpaMMHOI0 OOeCledeHus Ui pelieHus 3a/ad JUHEHHOW anreOpsl u
MaTeMaTu4ecKoi (hU3uKH

— YMeThb pelIaTh 3aJjayM, CBSA3aHHBIE C aHAJTU30M TEXHHYECKHX OOBEKTOB, a TaKXe IPaMOTHO
UCIIOJIb30BaTh BCE BOZMOKHOCTH IEPCOHAILHOTO KOMITBIOTEPA; CTPOUTHh MAaTEMAaTUYECKYIO MOJIENb 00BEK-
Ta UCCJICOBAHNUS; pealn30BaTh HA DBM alropuTMbl YNCIEHHBIX METOJOB

— BJaJeTh HaBbIKaMH MPOBEJICHUS BHIYMCIUTENBHBIX 3KCIIEPUMEHTOB; YHCICHHBIMU METOJAMHU
peleHus 3a/1a4 JTMHEHHOM anreOpsl U 3a/1a4 MaTeMaTUYeCKOM (PM3MKH; HaBbIKAaMM aHAIM3a U CUCTEMaTH-
3alliy Pe3yJIbTaTOB MCCIE0BaHUI; HABbIKAMU PA0OTHI C KOMIIBIOTEPOM, KaK CPEACTBOM pELICHMs 3aj]ad,
CBSI3aHHBIX C AHAJTM30M TEXHUUYECKUX 00BEKTOB ONTHUYECKOM 31EKTPOHUKU

4. O6bem IMCUMIJIMHBI M BUABI Y4e0HOil padoThI
OO01ast Tpy10€MKOCTb JUCHHUIUINHBI cocTaBisieT 4.0 3a4eTHBIX eIMHHIIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld'ua 4.1 — Tpy10€MKOCTh JUCHUILIMHBI
Bunet yueOHOI esTenbHOCTH Bcero uacos Cemectpsl
5 cemecTp
AynuTtopHble 3aHATHS (BCETO) 54 54
Jlexknuu 20 20
[IpakTnueckue 3aHATUA 18 18
JIaGoparopHble pabOThI 16 16
CamocrosTensHas pabota (Bcero) 54 54
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Odopmiterre 0T4eTOB 110 JIA0OPATOPHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 18 18
IToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (6e3 3x3amena) 108 108
[TonroroBka u ciava sK3amMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3auernpie EquHunel 4.0 4.0

5. Conepxxanue q1MCUMILTHHBI

5.1. Pa3nenbl AMCHMILIMHBI U BUALI 3aHATHHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUIN TpUBEIeHBI B Tabmuie 5.1.

Tab6muma 5.1 — Pa3gensl AUCHUIUINHEI ¥ BUABI 3aHITUH

o o ) 2 § = =
: o 0 S ==
=2 et o (o) 8 = [P s
H T 3 s < Fos 20
a3BaHMS Pa3/1€JI0B AUCIUIUIMHBI 2 ) o o, o 2 & =
(] ¥ . . = @]
= < \© = o O = B
= 2 & 33 ::
= it} S =
5 cemecTp
1 BBenenue 1 0 0 1 2 I1K-3, IIK-6
2 ITorpemHoCTH OKPYTIICHUS 1 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
ypaBHEHUN
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] 3 E
HasBanus paznenos ConeprkaHue pa3ienoB TUCITUILTAHBI (TIO JEKITUSIM ) ZF &5
o) S E
= S
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5 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

HauMeHOBaHKE TUCIUILIHH 00ecrevnBaInuX U 00ecTIeYMBaeMbIX TUCITUTLINH

1 2 3 4 5 6 7 8 9
[IpenmecTByromye JUCHUTIIINHBI

1 Benenue B GOTOHUKY U . n . n .

ONTOMH(OPMATUKY

2 Maremaruka + + +

3 [Ipuknannas nHbOpMATHKA + + +

4 YpaBHeHUs ONTOPUIUKH + +

[Tocnenyromye TUCUUTIITAHBI
1 OcHOBBI ONTOMH(OPMATHKH + + + +
2 CxeMOTeXHUKa + + +

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 -
TUR

§ Bunw! 3austuit
= z '
o S
0] <
& < > 8 S DOpMBI KOHTPOJIS
S = = O
ba =
I1K-3 + + + + Ok3ameH, Otyer no abopa-
TOpHOM pabote, Onpoc Ha
3aHaTuaX, Tect
I1K-6 + + + + Ok3ameH, OtueT no Jadopa-
TOopHOM padore, Onpoc Ha
3aHATHAX, TecT
6. UuTepakTUBHBIE MEeTOABI U (POPMBI OPraHU3aALMHU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbIe padoThI
HaumeHnoBanue nabopaTopHbIX padboOT npuBeaeHo B Tadmuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a0b0paTOpHBIX paboT

Ha3Banus pazzgenos HaumenoBanue 1abopaTtopHbIxX padoT

Tpyn1oeMKOCTb,
q
dopMupyembie
KOMIIETEHIIUN

5 cemecTtp

n

3 Meronb! pemeHus MeToap! perieHust HeTMHEHHbBIX aare0panyeckux [IK-3

HEJIMHENHBIX YpaBHEHUN
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anreOpanvecKux Hroro 4
ypaBHEHUH
4 Metonbl penieHus MeTo/1p1 perieHus: CUCTEM JTMHEHHBIX anreopanye- 4 I1K-3
CUCTEM JIMHENHBIX CKHMX ypaBHEHUHN
ypaBHEHUH Wroro
5 UnTtepniomsnus u WuTepnionauus u annpokcumanusi pyHKUUN, CpaBHE- [IK-3, IIK-
annpokcumanus QyHKUUHN | HIe METO/I0B M uX peanu3zaius Ha OBM. 6
Uroro
8 UncneHHbIe METOIBI MeTtoapl penieHust IpaHAYHBIX 3a1a4 U UX Pealu3anus IK-3, IIK-
pelIeHHS TPAaHUYHBIX Ha OBM. 6
safad Hroro 4
Hroro 3a cemecTp 16
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanmenoBanue npakTHuecKuX 3aHATUN (CEMHHAPOB) NMPUBEAEHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUI (CEMUHAPOB)
3 5
9 =
Z 2 5
HasBanus pa3nenos HaumeHoBaHMe MpaKTHYECKHUX 3aHATUH (CEMHHAPOB) Z 7 &5
2 : <
= g =
a S 2
= S
5 cemecTp
3 MeTtoapl peieHus MeTtoap! OTENEHNS KOPHEW NIPU PEILICHUH HEJINHEH- 2 [1K-3
HEJIMHENHBIX HBIX anreOpandyeckux ypaBHEHUN
anre6pa1/1qvecmlx MeTonp! perieHnst HETMHENHBIX aaredpandeckux 2
ypaBHCHHH ypaBHeHuH. MeTton penakcariuu. Meron HeroroHa.
Hroro
4 Metozp! peleHus Pemenue cucteM JTMHEHHBIX adredpanyeckux ypaBHe- [1K-3
CUCTEM JIMHENHBIX Hui. Metop 'aycca. Meton LU-paznoxenns. Meron
ypaBHEHUN 3einens.
Hroro
5 NuTtepniomsanus u WuTepnonsuuns GyHKIUH. ATTOPUTMBI TOCTPOCHUS [K-3, IIK-
anmnpokcuManys QyHKIUN | IHTEPIOISIIIMOHHBIX MHOTOWJICHOB. ATIITPOKCUMAITUS 6
byHKIHIA.
Hroro 2
6 Uucnennoe Yucnennoe naterpupoBanre. CpaBHEHUE METOOB. IIK-3, T1K-
MHTETPUPOBAHUE U Pa3HocTHas annpokcumanys Npou3BOAHbIX. 6
51 HIIMPOBaHU
Auddepermposanne Hroro
7 UucneHHble METOIbI Merton Diinepa. Meronsl Pynre-Kyrra. [K-3, IIK-
pemienus 3ana4u Komm Wroro 6
U1 OOBIKHOBEHHBIX
nuddepeHnanTbHbIX
ypaBHEHUH
8 UncneHHble METONIBI Mertoap! penieHust FpaHUYHbIX 3a1a4. 2 IK-3, IIK-
pELICHUS TPAHUYHBIX 6

3aJga4

HUtoro
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9 MeTopl ONTUMHA3AINU

MCTOI[LI OIITUMM3allNH.

IIK-3, IIK-

HUroro

Hroro 3a cemectp

18

9. CamocTosiTe1bHAsI padoTa
Bunasl camocrosiTenbHO paboThI, TPYAOEMKOCTh U (hOpMUpyEeMble KOMIIETEHIIUN MTPEICTABICHBI B

tabnuue 9.1.
Tabnuia 9.1 — Busbl caMoCTOSITENbHOM paboThl, TPYAOEMKOCTh M (hOpMHUpPYEMble KOMIETEHINH
3 o]
2 el
2 = o
o 2 o T
Bunpl camocTosTenbHOM > 0
HazBanus pa3zzmenos z &= ®opMBI KOHTPOJIS
paboThI 8 s 2
= =
& &g
= S
5 cemecTp
1 Beenenue [IpopaboTka JIeKIIMOHHOTO 1 [1K-3, Ompoc nHa 3ansaTHAX, Tecr,
Marepuaia I1IK-6 OK3ameH
Hroro 1
2 TlorpemHoctu [IpopaboTka JEeKITMOHHOTO 1 [K-3, Omnpoc Ha 3aHsTHX, Tecr,
OKpYTJICHUS Marepuasna I1K-6 DK3aMeH
Hroro
3 MeTtoap! peleHus IToaroroska K nmpaxkTuye- 4 |IIK-3, Omnpoc Ha 3aHsaTHAX, OT-
HEJIMHEHNHBIX CKHUM 3aHSTUSIM, CEMHHA- [1IK-6 YeT 1Mo JabopaTopHOi pa-
anreOpandecKux pam 6ote, Tect, Dx3ameH
BHEHUU
YpaBHe IIpopaboTka JEeKIIMOHHOTO 4
Marepuana
OdopmiteHre 0TYETOB TIO 4
JabopaTopHBIM paboTam
Hroro 12
4 Metonpl penieHus [ToaroroBka k mpakTuue- TIK-3, Onpoc Ha 3aHaTHAX, OT-
CUCTEM JIMHEHHBIX CKUM 3aHATHUSIM, CEMUHA- I1IK-6 4eT 1o J1abopaTopHOit pa-
ypaBHEHUH pam oore, Tect, Dx3ameH
[IpopaboTka JIeKIIMOHHOTO 4
Mmarepuaia
OdopmieHre 0TYETOB T10 4
JabopaToOpHBIM paboTam
Hroro 12
5 Nurepnionsanus u ITonroroska K nmpaxkTuye- I1K-3, Omnpoc Ha 3aHsaTHAX, OT-
anmnpokcuManysi QyHKUUN | CKUM 3aHSATUSIM, CEMHHA- [IK-6 4eT 110 JJabopaTopHoil pa-
pam oote, Tect, DK3ameH
IIpopaboTka JEeKIIMOHHOTO 3
Marepuana
OdopmiteHre 0TYETOB TI0 4
nabopaTopHBIM paboTam
Hroro 11
6 Uucnennoe [TonroroBka K nmpaxkTuye- 2 |IIK-3, Ompoc Ha 3ansaTHAX, Tecr,
MHTETPUPOBAHUE U CKUM 3aHATHUSIM, CEMUHA- I1IK-6 OK3ameH
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muddepeHmpoBanye pam
[TpopaboTka IeKIIMOHHOTO 2
Marepuaa
Hroro 4
7 YnclIeHHBIE METOIbI [ToaroroBka k mpakTuue- 2 IIK-3, Omnpoc Ha 3ansTUAX, Tecr,
peenus 3anaun Komm CKHUM 3aHSATHSIM, CEMHHA- [TK-6 DK3aMeH
JUTSL OOBIKHOBEHHBIX pam
u HIHATbHBIX
audpepe Hal [TpopaboTka JIEKITMOHHOTO 1
ABHCHUI
YpaBHe Marepuaia
Htoro
8 UuciieHHEBIE METOIEI [ToaroroBka k mpakTuye- 2 TIK-3, Onpoc Ha 3aHgTHsAX, OT-
peuIeHust TpPaHUYHbIX CKUM 3aHSITHAM, CCMHHA- [1K-6 4eT 1o J1abopaTopHoil pa-
3a]1a4 pam oote, Tect, DK3aMeH
[IpopaboTka IeKIHMOHHOTO 1
Marepuaia
OdopmieHre 0TYETOB T10 4
JabopaToOpHBIM paboTam
Hroro
9 Meronb! ontumu3zanuu | [loaroroBka k npakruue- 2 IIK-3, Omnpoc Ha 3ansTUAX, TecT,
CKHM 3aHSATHSIM, CEMHHA- IIK-6 OK3aMeH
pam
[IpopaboTka JIEKITMOHHOTO 1
Marepuaia
Htoro 3
Hroro 3a cemectp 54
IloaroroBka u caada sK3a- 36 DK3aMcH
MEHa
Hroro 90
10. KypcoBoii npoekr / kypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. bBanabHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUISI JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHTHI yueOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuoa
NEeITEIbHOCTH mexay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Ormpoc Ha 3aHATHAX 8 8 6 22
OtyeT no naboparopHOM 20 20 40
pabore
Tecr 8 8
Hroro makcumym 3a nepu- 8 28 34 70
on
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DK3aMeH 30

Hapacratomum urorom 8 36 70 100

11.2. Ilepecuer 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecyeT OamioB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBieH B Tadbmuie 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

banibl Ha 1aTy KOHTPOIBHOM TOYKH Ouenka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha gaty KT 5

Ot 70% no 89% ot makcumanbHOI cymmbl 6aiioB Ha aaty KT

4
Ot 60% 10 69% oT MakcuMabHON cyMMbI OaioB Ha naty KT 3
2

< 60% oT MakcuManbHOU cyMMbI OamuioB Ha aaty KT

11.3. Ilepecyetr cymMMbI 02/1710B B TPAAULMOHHYIO H MEKTYHAPOAHYIO OLIEHKY
[TepecueT cymMMBI 0aTIOB B TPAIUIIMOHHYIO U MEXKIYHApOAHYIO OLIEHKY MPEJICTABICH B TAaOIHIlE
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 0aJTOB B TPAAUITMOHHYIO ¥ MEXKTYHAPOIHYIO OIICHKY

Htorosast cymma 0anos,

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

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIMYHO)
85 -89 B (ouens xoporiio)

4 (xoporo) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTrBopuTeabHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIICTBOPHTENLHO) (e Huxe 60 6ammon F (neynoBneTBopHUTENILHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe M HHGOPMALIMOHHOE OOecrevyeHne TUCUUIIIMHBI

12.1. OcHoBHas JIUTEpaTypa

1. KommproTepHOE MOJETMPOBAHNUE U TPOCKTHUPOBAHNE [ DIEKTPOHHBIN pecypc]: YuebHoe moco-
oue / Camukaes 0. P. - 2012. 94 c. Jlara o6pamenus 6.02.2017 - Pexum npocryna:
https://edu.tusur.ru/publications/2548 (nara obpamenus: 23.07.2018).

2. Yucnennsle MeToasl : yueOHoe nmocobue ans By3oB / H. C. baxsanos, H. I1. XXunkos, I. M.
KoGenbkoB ; MockoBckHit rocynapcTBeHHbIl yHuBepcuTeT M. M. B. Jlomonocosa (M.). - 7-e uzn. - M. :
BUHOM. Jlabopatopus 3nanmii, 2011. - 637 c. - (Knaccuueckuii yHUBEpCUTETCKUI yueOHUK). - bub-
auorp.: ¢. 624-628. - [Ipeam. ykas.: ¢. 629-632. - ISBN 978-5-9963-0449-3 (nanuune B Oubmmotexe TY -
CVYP - 41 5k3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. MopenupoBaHue KOMIIOHEHTOB M AJIEMEHTOB HHTErpanbHbIx cxem / [lerpo M.H., T'yakxos
I'B. — M.: U3n-Bo «Jlanby, 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hanmmuue B 6ubmuorexke TYCYP - 30
9K3.)
2. UYucnennsie Mmetoabl Ha 0Oaze Mathcad [Tekct] : yueOnoe mocobue st By3oB / C. B.
[Topmaes, U. B. benenxora. - CII6. : BXB-ITerepOypr, 2012. - 456 c. : wi. - bubmmorp.: c. 447-448 . -
[Tpeam. ykas.: c. 449. - ISBN 978-5-94157-610-4 (nanuuue B 6ubnuorexke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTe1bHBIC y4eOHO-MeTOAMYECKHE TOCOOHs
1. KommproTepHOE€ MOJEIMPOBAHWE U MPOSKTUPOBAHUE AJIEKTPOHHBIX MPHUOOPOB M yCTPONCTB
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[DnexkTpoHHBIN pecypc]: MeToandeckue yka3aHus K npakTudeckuM 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. KoMmnbroTepHOE MOAECIUPOBAHUE U MTPOEKTUPOBAHUE ONTHUYECKUX CUCTEM [DIEKTPOHHBIN pe-
cypc]: Metoandeckue yka3zaHus 1o camoctositensHoi pabote / Ilangapos E. C. - 2012. 13 c. [lara 06-
pamenuss 6.02.2017 - Pexum pgoctyma: http://edu.tusur.ru/publications/2594 (mara oOparmieHus:
23.07.2018).

3. KowmmproTepHOEe MOIETUPOBaHHE W TpoeKkTupoBaHue. JlabopatopHbiii mpaktukyMm. Yactes 1
[OnexkTpoHHBIN pecypc]: Meronuueckue ykasaHus K jabopartopHbiM paboram / Canukaes 1O. 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-MeTOAHYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKUE MaTepHallbl sl CAMOCTOSITEIbHON M ayAMTOPHON paboThl 00y4arOIIUXCs
W3 YUCJa JUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 1 MHBIHUJIOB TIPEIOCTABISAIOTCS B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HH(POPMAITHH.

JLJist ML ¢ HAPYIIeHUSIMU 3PeHMust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHOU (hopMe YBETMYEHHBIM ILIPUPTOM.

JIJist Jid1l ¢ HApYLIeHUsIMH CJIyXa:

- B (popme 3IIEeKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3ydeHHH AUCUUILIMHBI PEKOMEHIYETCSl HCIONIb30BaTh 0a3bl JAHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE M TIOMCKOBBIE CHUCTEMBI, K kotoppiM y TYCYPa  ecth JTOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHMYECKOE 00ecnedyeHue JUCIUIJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpeGoBaHUA K MATEPHAJBHO-TEXHUYECKOMY M IIPOrPaMMHOMY o0ecredyeHn o
AUCHMIITUHBI

13.1.1. MarepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHBIX 3aHATH I
Jlyist mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIUBHyalTbHBIX KOHCYIBTALIUH, T€-
KYILIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAllMU HUCIIONb3yeTCsl yueOHasi ayIuTOPHUs ¢ KOJIUYECTBOM TIO-
CaJIOUHBIX MeCT He MeHee 22-24, obopynoBaHHas JOCKOW M CTaHAApTHOHN yueOHON mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYI0BaHUE U YUEOHO-HATIISATHBIE TTOCOOMsI, 00€CTIeUNBAOIINE TEMATHUECKUE HJI-
JIOCTPALMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEL.

13.1.2. MarepuaibHO-TEXHHYECKOE M MPOrpaMMHOe olecredeHne 1 NPAKTHYeCKUX 3aHATHI

YueOHast ayquropust

yueOHasl ayAUTOpUs s TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yuyeOHas ayAUuTOpHs U1l IPOBE-
JICHUSI 3aHATUN NMPAKTUYECKOTO THUIMA, ydeOHas ayIuTOpus sl IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIIA,
HOMEIlleHUEe ISl POBEACHUS TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTAlUN, TOMEIIEHUE Ul IpOBee-
HUS TEKYILLETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCcTaluu

634034, Tomckas obnactse, I. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

Onucanune UMeIerocs 000pyI10BaHUS:

- Kommuiekt cienmanu3upoBanHoi yueOHoM Mebenu;

- Pabouee mecto npenogaBares.

[TporpamMHoe oOecnieueHre He TpeOyeTcsl.
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13.1.3. MarepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne VIs J1adopaTopHbIX pador

KomnibroTepHslIil Ki1acce

yaeOHasi ayTUTOPHsI ISl TPOBEICHHMSI 3aHATUN MPAKTHUECKOTO TUTIA, yueOHast ayAuTOPHUs IS TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOTO THMA

634034, Tomckast o6mactse, T. Tomck, Bepmununa ynuna, a. 47, 511 aya.

Ornucanue UMeIIerocs 000pyI0BaHUS:

- KommyTarop 3COM OFFICE CONNECT;

- Mounutop 17" 0.20 SyncMaster 763MB TCO99;

- Komnsrorep CELERON (8 mit.);

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

- Komnsrorep WSI1 (7 mwirt.);

- Komnsrorep WS2;
- MonwuTop 17" (8 mrt.);
- [I9BM;

- OducHsbIi cucTeMHBIH 010K (2 1IT.);

- [I5BM INTEL PENTIUM 4 d845 GBV HUB P4 1,7GHz, cepsep PENTIUM 3;
- Jlocka MarHUTHO-MapKepHasi;

- [Tomemienne a1 XxpaHeHUs1 yaeOHOTO 000pYIOBaHUS;

- Kommuiekt cienmanu3upoBanHoi yueOHoM Mebenu;

- PaGouee mecTo mpenogaBares.

[TporpammHOe obecrieueHue:

— Open SUSE 11

— OpenOftice

— Ubuntu 11

13.1.4. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe 00ecIedeHne I CAMOCTOATEIbHOH padoThl
s camocTosTENbHON paboThl HCIONB3YIOTCA y4ueOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KJAaccChl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obnacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, I. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacTb, I. Tomck, Bepimanna ynumna, 1. 74, 207 ayn.

CocraB 000pyI0BaHHUS:

- yueOHast MmebOerb;

- komnbroTepsl kiacca He Huxe [IDBM INTEL Celeron D336 2.81T1. - 5 wit,;

- KOMIBIOTEPHI MOJKIIOUEHbI K ceTh «VHTepHeT» U 00ecrneunBaroT JOCTYI B AJIEKTPOHHYIO HUH-
(dopmMaLmoHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens nporpaMMHOro o6ecreueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCUMIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHME NUCHMIUIMHBI JIUIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00YUYEHHS OOIIEro U CIeUaaIbHOTO Ha3HAUYCHUS.

[Ipu 3aHATHAX ¢ O0YUYAIOMIMMUCS ¢ HAPYLIEHUSIMH CJIyXa NMPEAYCMOTPEHO UCTIOIh30BaHNE 3BYKO-
YCUIIMBAIOIIEH amnmaparypbl, MyJIbTUMEIUHHBIX CPEICTB U APYTUX TEXHHUECKUX CPENICTB MpHeMa/mepea-
4yl y4eOHOI nH(OpMaLKy B JOCTYIHBIX (pOpMax, MOOMIIBHOM cHCTEMBI NpenoAgaBaHusl isl 00y4aroImuxcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. YueOHas ayIUTOpHsi, B KOTOPOUH 3aHUMAIOTCS
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oOydaroliecs: ¢ HapylIeHHEM CilyXa, 000py/lOBaHAa KOMITBIOTEPHOM TEXHHMKOM, ayIMOTEXHUKOH, BUICO-
TEXHUKOM, AMEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 0OYyYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUsIMU TPEAYCMOTPEHO UCTIONh30BAHNUE B
JICKIMOHHBIX U YU€OHBIX ayAUTOPUIX BO3MOXKHOCTH MPOCMOTPa yAAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM CJaif/la Ha SKpaHe) MPU TOMOIIU BUCOYBETUIHTENEH JIJIsl KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATUSX C 00y4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNNapara HCIOJb-
3YIOTCSl QIBTEPHATUBHBIC YCTPOICTBA BBOAA MH(OPMAIIUY U IPYTHEe TEXHUUECKHE CPEICTBA IpUeMa/iepe-
Jnadn yaeOHOM MH(pOpMalUU B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMBI OOyYCHHS IS JIFO/ICH C WHBA-
JUIHOCTBIO.

14. OIIeHO‘leIe MarTepuaJbl  METOANICCKUE PEKOMECHIAIUU MO OPraHUu3allu U3y4CHUA
AUCHHUITINHBbI

14.1. Conepmalme OLHCHOYHBIX MAaTE€PHUAJIOB U METOANYICCKUE PCKOMECHAALIUNA
I[J'IH OLCHKHU CTCIICHHU C(l)OpMHpOBaHHOCTI/I N YpOBHs OCBOCHHUA 3aKPCIUICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMIICTCHITUIH HCIIOJIB3YIOTCA OLCHOYHBIC MAaTCpUajibl B COCTABE!

14.1.1. TecToBBI€ 3aTaHUA

1. YrtoOwl peanu3oBaTh YHUCICHHBIN COCTaBUTh IUIaH
METOJI, HEOOXOIUMO. ..

COCTaBUTb CUCTEMY YPABHEHUM

COCTaBUTH porpaMmy WA
BOCITIOJIb30BAaThLCS TOTOBOM

COCTAaBUTB aJITOPUTM

2. Boibepure GopMyIty, HCIIOIB3YEMYIO B X =x*—1F(x")
merone HebiOTOHA  juis  yTOUHEHUS  KOpHS 1 = x - ()" - F(x)
HEJIMHEWHOTO YPaBHEHHS

XU =x - (F'(x"))" - F(x*)

k k-1

k+1_ _k X —X k
X =X - -F(x
F(Xk)_F(Xk—l) ( )
3. Beibepute (hopMyIIy, HCIONB3YEMYIO B X =xf— (F'(x"))" - F(x")
METONE CEKYIIMX I YTOYHEHHMS KOPHS K k-1
9 k+1_ _k X —X k
HEJIMHEWHOTO YPaBHEHUS x T =x'- -F(x")

F(xk)—F(xkfl)
X =x - (7)) F(x')

X =xF —tF(x")

4. Bribepure Gopmyiy, HCHIONb3YEMYIO B
METO/Ie peNlaKkCaluu Uil YTOYHEHUS KOPHS P—
HEJIMHEHHOTO ypaBHEHHS i_ kX —X F(xY)

F(x')—F(x"")
Xk+1 — Xk _ (Fr(x() ))1 . F(Xk)
Xk+1 — Xk _ (Fr(xk ))1 . F(Xk)

Xk+1 — Xk _ TF(Xk )

5. Jlns Oomee OBICTPOrO YHCICHHOTO Meron ['aycca
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pELIEHUs] CHCTEM JIMHEWHBIX  YpPaBHEHHU C metron LU-pa3noxenus

TpEXTMAaroHaJIbLHBIMA MaTpHUIaMA
peXAHaroHal arpuna METOJ MPOTOHKHU
MIPUMEHSIETCH. ..
METOI 3eraeis
6. Kakoil u3 mepeyrcieHHBbIX METOHO0B Meton LU-pa3znoxkeHus

IEHUS UCTEM UHENHBIX BHEHHUU
pete CcHcTe JHe ypaBHC METOJ] IPOTOHKH

SIBJISICTCS] UTEPAIUOHHBIM?
METOI 3enaens

merox l'aycca

7. UnTepnonsiuust — 3TO0... BBIUMCJIEHWE ONPEAECIEHHOTO HWHTETpala Ha
3aJJaHHOM y4acTKe

BBIOOp BUJA (PYHKIIMU @(X) WU ONpesciieHne e
KO3 (UIIMEHTOB,  HUCXONsd U3  KPHUTEpHEB
HaWJIydI1ero NpuOImKeHHs B TOYKaX X; K f(x)

npubIMKeHHas 3aMeHa (QyHKIHUH f(X) OPYyToW,
Oonee rankoit pyHKIueH ¢(x)

NOCTPOEHUE Ui JaHHOW (yHKUMU y=f(x)
MHOTOWIEHA ¢(X) CTENEeHU M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ YK€ 3HAYCHHA ); , UTO U

Py i)

8. Anmpokcumarus — 9To... npubIMKeHHas: 3aMeHa (QyHKIHMH f(X) IPYyTrow,
Oonee rmankoit pyHKIuEH ¢(x)

BbIOOp BHJa (GYHKIMU ¢(X) U ompeaereHue eé
k03 PUIMEHTOB,  HCXOAs U3  KPUTEpUEB
HaAWIy4IIero NpUOIMKeHNs B TOUKaX X; K f(x)

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

bymxums fix)

BBIYHCJICHUC OHpeI[eHéHHOI‘O HHTCrpaia Ha
3aaHHOM YYaCTKC

9. CrmaxuBaHue CETOYHOH (YHKIMM MOCTPOCHHE I JaHHOW GyHKUuM y=f(x)

3TO... MHOTOWIEHAa ¢(X) CTENEeHH M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ YK€ 3HAYCHHA ); , UTO U
dyniuns f(x)

BBIYHCJICHUC OHpGI[GJIéHHOI‘O HHTCrpajia Ha
3a/ITaHHOM YYaCTKE

BBIOOp BHIa QyHKIMH ¢@(X) U ompeneicHue eé
KO3((UIIMEHTOB, UCXOAS U3  KPUTECPHUEB
HaWJTydIero mpuOImKeHs B TOYKaX X; K f(x)

npuOikeHHast 3aMeHa (QyHKUUU f(x) apyroi,

CornacoeaHa Ha noptane N2 40356
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Oosee mraakoit GyHKIMEH ¢(X)

10. Bomee TOYHEIM HpI/I6J'II/I)KCHI/ICM K JICBad pa3dHOCTHAad IIPOU3BOJAHAA

3HAYCHUIO IPOU3BOIHOM SIBIISICTCH. ..
p A HCHTpaJibHasA pa3sHOCTHAA IMPOU3BOAHAA

ImpaBasa pa3HOCTHAA IIPOU3BOAHAA

3HaueHue (QYHKIIMU B CPEAHEH TOUKE

11. Beibepure (opmyny YHCICHHOTO
pacyera ONpeAeICHHOTO WHTErpaja 1Mo METOLY

CumIiicona

N

f(X)dXNZ g(fi1+4fi1/2+fi)

i=1

Qe [ 2 T [ 9 T | 8

f(x)dwéf(x,-)h

N

f(x)dXN; g(fi1+4fi1/2+fi)

12. BeiGepure Qopmyiny YHCICHHOTO
pacueTa ONpeNeNICHHOTO MHTErpaja 1Mo METOILY

MPSIMOYTOJIbHUKOB

Q e T | R T QD S
~
>
=
2
M=
—~
3
|
S
=

b

f f(x)dxmg[fo"'f]v"'z(f1+f2+---+fn—1)]

h
"'46[f1/2+f3/2+---+f1v—1/2]

N

f(x)dXNZ g(fi1+4fil/2+fi)

i=1

13. BsiGepure ¢opmyny UYHUCICHHOTO
pacdera ONpENeIEHHOTO MHTErpaja 1o MEeTOLy

Tpareuuin

S e T | ©

f(x)dXN; f(xifl/Z)h

f(x)dxwg f(xi)+2f<xi1) h

QD e & | O C—

f(x)dwéf(x,-)h
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14. Kakas wu3 ¢opmyn ans pacuera
OIIpE/IETIEHHOTO UHTErpaia ToUHee?

dbopmyna Tpaneuuit

dbopmyna Cummcona

dbopMyIia mpsIMOYTOJIBHIUKOB

(dbopMyIa MpaBbIX MPSIMOYTOIEHUKOB

15. BwiGepute BapuaHT, TJe YyKa3aHBI
dbopmynsl s Metoma Pynre-Kyrtra  3-ro
TopsiIKa

k] :f(tn,yn), k2 :f(t” + T, yn + ’[k])
Va1 =Y+ 0.5 1k + k)

ki=f(t., yn), k2 =f(t, +0.57,
vat0.57ky),
ks = f(t, +0.57, y, + 0.51k: ),
ks = flt, +1, yu + th3)
Vnt1 =Vn t T(k1+2k2+2k3+k4)/6

ki =f{ta, ya), k2= f{ t. +0.57,
yn+0.5Tk1),
ks = f(t, +t, yo — th; + 2tk> ),
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 ABYXATAITHBIX
MeTos10B Pynre-Kyrra?

TEePBBI

BTOPOi1

TpeTui

YETBEPTHIN

17. Kakoli W3 yKa3aHHBIX METO/IOB
SIBJIIETCSL METOAOM PELICHUsI TPAHUYHBIX 3a1a4?

Merop Diinepa

Merton cTpenbObl

Meronel Pynre-Kyrra

CI/IMMeTpI/I‘-IHa}I cxXeMa

18. VYkaxure mnepByio ¢opmyrny Pynre
JUTSL QITOCTEPUOPHOM OIEHKH MTOTPEITHOCTH

Wyma'-tH = Wp + RO + O(hp+1)

/Ink

p:ln th_szh
Wi Wi

Wy Wy,
kf—-1

R,=
R,=Ah"

19. Ykaxwure BTOpyIo hopmyny Pynre

Wymoun = Wh + RO + O(hp‘”)

Wi~ Wien /Ink

p=In
( Wi™ Wi
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Ro=
R,= Ah”
20. VYkaxure (opmyay DHTKeHa s Wmow = Wi + Ro + O( ™)

OIIPCACIICHUS TOpsAAKa METOAA
th - sz h
p=In{———|/Ink

W= Wi
W, — W
R,= h~ Win
kP -1
R,= Ah”

14.1.2. Dx3aMeHallHUOHHBbIE BOMIPOCHI
. MeTtopp! pelieHus HETUHEWHBIX YpaBHEHUI. MeToIbl OTIEeTIEHUS] KOPHEH.
. MeTon nuxoTOMUU.
. Metop penakcauum.
. Meron HerotoHa.
. Metop cekyiux.
. Meton SIxko6u. Meton 3eiinens.
. 'uGpuaHbIe METOBI.
. [IpsiMbIe MeTO/BI pelIeHus] CUCTEM JTUHEHHBIX anreOpanueckux ypaBHeHui. OOpaiieHue mar-

01N DN WN—

PULBIL.
9. Meton 'aycca nist penieHus: CUCTEM JIMHEWHBIX ypaBHEHUH.
10. Meron LU-pa3znoxeHus.
11. Merton nporoHKHu.
12. MHuorounen Jlarpanxa.
13. Muorounen Herorona.
14. UaTepnonanus crijlailHamu.
15. Anmpoxcumarusi pyHKITHA.
16. PazHocTHas anmpoKcuManusi IpOU3BOIHBIX.
17. YUucnennoe unrerpuposanue. ®opmyia npsMOyroJIbHUKOB.
18. Uucnennoe unrerpupoBanue. opmysna tpanenmii.
19. Uucnennoe unrerpuposanue. ®opmyna CumicoHa.
20. Metop Diinepa.
21. CummeTpuuHas cxema.
22. Metoas! Pynre-KyTra.
23. Metonpl peeHus KpaeBbixX 3a1a4. MeTos cTpenbObl.
24. MeTtoppl pellieHus KpaeBbIX 3a7a4d. PazHocTHas cxema.

14.1.3. TembI OIPOCOB HA 3aHATHAX

1. MeTtonpb! perieHyst HeTMHEUMHBIX YpaBHEHUNH. MeTo/bl OT/IeNIeHHs KOPHEH.

2. Meronpl perieHHUs HETUHEHHBIX anreOpanveckux ypaBHEHHH. Merton penakcanuu. Merton
HeroroHa.

3. Pemenue cucreM JmHelHbIX ypaBHeHU. Meron 'aycca. Meton LU-paznoxenus. Meron 3ei-
JeIIs.

4. Nurtepnionsauust yHKIUH. AJITOPUTMBI MOCTPOCHHUS MHTEPIOISALMOHHBIX MHOTOWIEHOB. AT-
MPOKCUMAIUS (PYHKINH.

5. UucnenHnoe uHTterpupoBanue. CpaBHEHHE METOJOB. Pa3HOCTHas anmpokcuUManus MpPOU3BOJ-
HBIX.

6. Meron Oiinepa. Meronel Pynre-Kyrra.
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7. MeTozpl pelIeHus KpaeBbIX 3a1ad.
8. MeToabl ONITUMHU3AIINH.

14.1.4. Tembl J1a60paTOPHBIX PadoOT

1. Metozp! perieHus: HeIMHEHHBIX aaredpanuyeckux ypaBHEHHUH

2. MeTobl pelieHts CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUN

3. MaTepnonsnus U annpoxkcumanus GyHKINH, cpaBHEHHUE METOJIOB U MX peanu3anus Ha OBM.
4. Metoapl peleHus TpaHUYHBIX 3a7a4d U UX peanu3anus Ha DBM.

14.2. TpeOoBaHNsl K OLIEHOYHBIM MATePHAJIAM ISl JIUI] C OTPAHUYEHHBIMHM BO3MOKHOCTAMM

3A0POBbS U HUHBAJINAOB

I[J'I}I JiaL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHA 300POBBA U MHBAJIHUAOB IIPEAYCMOTPCHBI JOIIOJIHHA -
TCJIBHBIC OLICHOYHBIC MaTCPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IH€ 14.
Ta6J'II/ILIa 14 — I[OHOHHI/ITeJIBHLIC MaTtepualibl OUCHUBAHUA UISA JIML C OTPAHUYCHHBIMU BO3MOKHOCTAMUA

3I0POBbsI U HHBAJIUJOB

Kareropun
00y4Jarommxcs

Buanl 1OMOMTHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OLICHKH
pe3yabTaToOB 00yUeHUs

C HapyuieHUus MU
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITENIbHBIE
paboThI, BOTIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy11€CTBEHHO TMCEMEHHAS
IIPOBEpKa

C HapylieHUus MU
3peHHS

CobecenoBaHue 1o BOIPOCaM K 3aueTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIECTBEHHO yCTHASI IPOBEPKa
(MHOUBUIYaJIbHO)

C Hapy1ieHUus MU
OTIOPHO-
JIBUTATEITHHOTO
armmapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHbIE pabOTHI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHU4YEHUSIMU 110
o0IIeMeTUITUHCKUM
MOKa3aHUsIM

TecTbl, NMCEMEHHBIE CAMOCTOSTETIHHBIC
paboThI, BOTIPOCHI K 3a4ETy,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO POBEPKA
METOdaMU UCXOAA U3 COCTOSHUA
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTonuyecKue peKOMeHIAIMH 10 OIIEHOYHBIM MaTepHaJIaM JJIsl JIUII ¢ OTPAaHHYEeHHBIMH
BO3MOKHOCTSIMM 310POBbSI H HHBAJINI0B

I[J'ISI JiL, ¢ OTrpaHUYCHHBIMHW BO3MOXHOCTAMHU 3O0POBbSA W MHBAJIUIAOB IMPEAYCMATPHUBACTCA HO-
crymHas opMa npeoCTaBICHUs 3aJaHN i OIIEHOYHBIX CPEACTB, @ IMEHHO:

- B reyatHou opwme;

— B TI€YaTHOH (hOpMeE C yBETHYECHHBIM MIPUPTOM;

- B (hOpMe AIIEKTPOHHOTO TIOKYMEHTA;

— METOJIOM YTEHHSI aCCHCTEHTOM 3aJJaHuUsl BCIYX;

- NPEIOCTABICHHUE 331aHUsI C UCIIOIB30BAaHUEM CYPIOICPEBO/IA.

JIuam ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbSl M MHBAIMAAM YBEIHYHBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJbHBIE BONPOCHL. /Iyl Takux oOyyaromuxcsi npeaycMaTpuBaeTcs 10CTyII-
Has (hopMa MpeoCTaBICHHUS OTBETOB Ha 33aJJaHUs, @ IMEHHO:

- MMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

— NPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa orleHHBaHUS PE3YIBTATOB OOYUEHHsI JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10pO-
BbSl 1 MHBAIMIOB 10 TUCLUUILTHHE TPEeIyCMaTpUBacT MperocTaBieHrne HHQopMauu B popMax, aaanTH-
POBAHHBIX K OIpaHUYCHUAM UX 310POBbA U BOCIIPUATHA I/IH(i)OpMaIII/II/II

JI1si JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hOpME YBEIMYEHHBIM MIPH(TOM.

J1J1s1 JTMI ¢ HAPYIIEHUSIMH CJTyXa:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;
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- B TIe4aTHO (opme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTATEJHLHOIO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

HpI/I HCOGXOIII/IMOCTI/I AJid JIAL € OTpaHUYCHHBIMU BO3MOXKXHOCTAMMU 3J0pOBbA U MUHBAJIMI0B IIPOLIC-
Jypa OIICHUBAHWUsI PE3yJIbTaTOB 00YUYCHHUST MOXKET IPOBOUTHCS B HECKOIBKO ATAIOB.
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