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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 COT'JTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (crenuanbHocTh) 12.03.03 doronunka u ontomHpopMmaTuka, yrBepxaecHHoro 03.09.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanmu Kadenpsl DI «  » 20 roma, MPOTOKOI
Ne .

PazpaboTunk:

cTapmuii mpenonasarens kag. D11 M. B. bopoaun

3aBenyromnuii ooecreunBaromniei kad.
OI1 C. M. llannapos

Pabouast nporpamMmMa AUCIUITIIMHBI COIVIACOBaHA C (DaKyIBTETOM U BBIITyCKaromeil kadeapoii:

Hexan ©OT A. . Bopouun
3aBeyONIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop xadeapsr D1 TYCYP JI. H. Opnukos
JlotieHT kadeapsl MEKTPOHHBIX MPU-

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

1.1. lleau TUCUMIIAHBI
[lenp MUCHMIIIUHBI COCTOUT B M3YYEHUH METOMOJIOTHH KOMIIBIOTEPHOTO MOJIEIUPOBAHMS, TIpa-
BWJIHOM OLICHKH, YU€Ta U YMEHBIICHUS OTPEIIHOCTEH, BOSHUKAIOIIUX IPU BbIYUCIEHUAX Ha DBM, npu-
MEHEHHUSI IEPCOHATBFHOTO KOMIIBIOTEpA ISl PEIICHUS] ypaBHEHUH MaTeMaTudeCcKoi (hU3UKH.

1.2. 3amauy AMCHMIIIMHBI

—  OcBocHHE YHCIICHHBIX METOOB PEIICHUS 3a1a4 JTMHEHHOM anreOphl U 3a/1a4 MaTeMaTHIeCKOM
¢u3nku

— Tlomyuenue mpencTaBieHU 00 aaropUTMax, MOJOKEHHBIX B OCHOBY IPOTrPaMMHOTO oOecIie-
YCHMSI, UCTIOJB3yEeMOTO JIJISl PEIICHHsSI TAKUX 33]1a4d

— TlomyueHue HaBBIKOB PEIICHHMS 3a7a4, CBA3AHHBIX C aHAIM30M TEXHUYECKHX OOBEKTOB

— IlomyueHue HaABBIKOB TPAMOTHOTO HCIIOJNIE30BaHUSI BCEX BO3MOXKHOCTEH TEPCOHAIBHOTO
KOMIThIOTEPA

2. Mecrto aucunmimnbl B ctpykrype OITIOIT
Huctunnuna «KoMrbioTepHOE MOJEIMPOBAHUE U MPOESKTHUPOBAHUS NMPUOOPOB KBAHTOBOM AlIEK-
tponukn» (b1.B.JIB.11.1) otHocutcs k 610Ky 1 (BapuatuBHasi 4acTh).
[IpenmecTByOMMMEI AUCIUTUTMHAMH, (POPMHUPYIOIIMMHU HauaJbHbIe 3HAHUS, SABISIOTCA: BBeneHue
B (poroHmKy u onronHpopmaruky, Maremaruka, [Ipuxnagnas nadpopmaruka, CXxeMOTEXHUKA, YpaBHEHHS
onTO()HU3UKH.
[MocnenyromumMu TUCHUILTMHAME SBISTIOTCS: OCHOBBI ONITOMH(OPMATHKH.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHMS IHCIUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIETYIOINX KOMIETEHIUI:

— IIK-3 cnocoOGHOCThIO K MPOBENECHUIO U3MEPEHUN U MCCIEN0BAaHUS Pa3IMYHBIX OOBEKTOB IO
3aJJaHHOW METOJMKE;

— IIK-6 criocoOHOCTBIO K OLIEHKE TEXHOJOTUYHOCTU M TEXHOJIOTMUYECKOMY KOHTPOJIIO MPOCTHIX
U Cpe/IHEH CIIOKHOCTU KOHCTPYKTOPCKUX pEIIEeHUH, pa3padoTKe TUIIOBBIX MPOLECCOB KOHTPOJIS MapaMeT-
POB MEXaHUYECKHUX, ONITUYECKUX U ONTHKO-3JIEKTPOHHBIX JI€Tajeil U y3JI0B;

B pesynbrare nzyueHust JUCHUIUIMHBI 00yYaroIuiCs TOKEeH:

— 3HATh YKCJIEHHbIE METOABI PEIICHUS 3a/1a4 JIMHEHHON anreOphl U 3a/1a4 MaTeMaTu4eckol Qu-
3MKH; MEXaHU3Mbl BOZHUKHOBEHHUS MOTPEUIHOCTEH M CIIOCOOBI UX YMEHBILIEHHS; allfTOPUTMBI, TOJOKEH -
Hbl€ B OCHOBY HCIIOJIb3yEMOI'0 IIPOrpPaMMHOI0 OOEeCHeueHus JUIsl pelIeHUs 3a]ad JUHEHHON anreOpbl u
MaTreMaTu4eckoi puznku

— YMeThb peliaTh 3ajJa4yd, CBSA3aHHBIC C aHAJIM30M TEXHHYECKHX OOBEKTOB, a TaKKe IPaMOTHO
UCIIOJIb30BaTh BCE BO3MOKHOCTHU IIEPCOHAIBHOTO KOMIIBIOTEPA; CTPOUTh MaTEMATHUECKYIO MOJIENb 00BEK-
Ta UCCIIEA0BaHMS; peasin30BaTh Ha DBM anropuTMbl YUCICHHBIX METOIOB

—  BJIAJeTh HaBbIKAMH ITPOBEJCHUS BBIYUCIUTEIBHBIX KCIIEPUMEHTOB; YNCICHHBIMU METOJaMHU
peleHus 3a1a4 JIMHEHHOM anreOphl ¥ 3a7a4 MaTeMaTHIeCcKor (pU3HMKH; HaBBIKAMH aHAN3a U CUCTEMaTH-
3allU Pe3yJIbTaTOB MCCIEIOBAHUN; HABBIKAMH Pa0OThl C KOMIIBIOTEPOM, KaK CPEICTBOM pEleHHs 3ajad,
CBSI3aHHBIX C AHAJIN30M TEXHUYECKUX 0OBEKTOB KBAHTOBOM 3J1EKTPOHUKU

4. O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThI
OO01mast TpyI0eMKOCTh AUCIHILTHHBI cOCTaBIsIeT 3.0 3a4eTHBIX SIMHUIIBI U ITPE/ICTABICHA B Ta0JIH -

ne 4.1.
Ta6muma 4.1 — TpyaoeMKOCTh AUCIUILTUHBI

Bunel yueOHoI nesTenbHOCTH Bcero gacos CemecTpsl

6 cemecTp

AynuTopHbI€ 3aHATHUS (BCETO) 54 54
Jlexuun 20 20
[IpakTueckue 3aHATHA 18 18
JlabopatopHbie pabOThI 16 16
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CamocrosTenpHas paboTa (Bcero) 54 54
OdopmieHre 0T4eTOB 10 Ja0OpaTOPHBIM paboTaM 16 16
IIpopaboTka JTEKIMOHHOTO MaTepuaa 18 18
[ToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (6e3 3x3ameHa) 108 108
OO6mmas Tpy10eMKOCTb, 4 108 108
3aueTHnie EauHAIIEI 3.0 3.0

5. Conepxxanue Q1M CHUILITHHBI

5.1. Pa3nesnsl AMCHUIIMHLI M BUALI 3aHATHI
Paznensl AMCIUIIITMHBI U BUABI 3aHATUI NPUBEACHBI B Tabnwuie 5.1.
Tab6muma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITUHA

2 o o 2 ) = =
: o B S O = =
| = te © S = o=
H p s < < o a )
a3BaHMS Pa3/ieJIOB AUCIUILUIMHBI 2 ) o o, o 2 & =
(] ¥ . . = @]
= < O = o © = B
= 2 & 33 s
= it} S =
6 cemecTp
1 BBenenue 1 0 0 1 2 I1K-3, IIK-6
2 IlorpemHoCTH OKPYTIICHUS 0 1 2 [1K-3, TIK-6
3 MeTo/ibl pelieHusl HETMHENHBIX aJire- 4 4 4 12 24 IIK-3, IIK-6
OpanuecKux ypaBHEHHN
4 MeToibl peleHus: CUCTEM JTMHEUHBIX 4 4 4 12 24 I1K-3, TIK-6
ypaBHEHUH
5 NHTtepnionauus 1 anmnpoKCUMaLus 4 2 4 11 21 IIK-3, TIK-6
byHKIHI
6 Uucnennoe uaterpupoBanue u qudde- 2 2 0 4 8 [1K-3, TIK-6
peHILIMpOBaHUE
7 UucneHHble METOIbI PEILECHUs 3a1a41 2 2 0 3 7 I1K-3, I[IK-6
Komm i1t 0Ob1kHOBEHHBIX U depeHITu-
aJIbHBIX YPaBHECHUHN
8 UncIlIeHHbIE METO/IbI PELIEHUS TPAHUY- 1 2 4 7 14 |IIK-3, [IK-6
HBIX 3a/1a4
9 MeToapl ONTUMHA3ALAN 1 2 0 3 6 IIK-3, TIK-6
Hroro 3a cemectp 20 18 16 54 108
Uroro 20 18 16 54 108
5.2. Conep:kanue pa3iejioB TUCUUIIMHBI (110 JEKIMAM)
ConeprkaHue pa3ienaoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabnuiie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieioB JUCIHUIUIAH (TI0 JICKITUSIM)
3 =
Q p=a=t
2 23
HasBanus paznenos ConeprkaHue pas3ieiaoB TUCIUIUIUHEI (1O JEKIIUSIM) ZF &5
o S E
=
=2 | Sz
= S
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6 cemecTp

1 Beenenue Beenenue. Llens aucuuruinHel U €€ coaepKaHue. 1 [1K-3
[Ipeamer nucUMIUIMHBL. YCTpaHUMBIE U HEYCTPaHU-
MbI€ TIOTpeIHOCTH. TpeGoBaHUS K BHIYUCIUTEIBHBIM
METO/IaM.
Hroro 1
2 IlorpemHoctu Ouenku norpemHocTel okpymenus. [Ipencrasnenne 1 I1K-3, TIK-
OKpYIVICHUSA u okpyniieHue uncen B OBM. MexaHu3mel Hakorie- 6
HUS NOTPEIIHOCTEN. YMEHBIIEHUE IOTPEILIHOCTEM.
Uroro
3 MeTtozp! peleHus MeTtoapl perieHusl HEITMHENHBIX ypaBHEHUN. MeTozsl 4 [1K-3
HEJIMHEUHBIX oTzieNieHus KopHeil. MeTton auxotomuu. MeTos penak-
anreOpanvdecKux cauuu. Merog Herorona. Meron cekymux. Meron
ypaBHEHUH Axobu. Meton 3eiinens. ['ubpumneie metoasl. Ommo-
KM OKPYIVIEHMSI B UTEPALIMOHHBIX METO/IAX.
Hroro
4 Metozpl pereHus [IpsiMble METOIBI PpELIEHUS] CUCTEM JIMHEMHBIX ajre- [IK-3
CUCTEM JIMHEMHBIX Opaunueckux ypaBHeHHi. OOpaienue marpuibl. Me-
ypaBHEHUU tox ['aycca. Meton LU-paznoxenusi. Meron nporos-
KH.
Uroro
5 Nurtepnionsanys u Wutepnonsuus ¢pynkuuii. KaHoHHMYeCKuil MHOTOUJIEH. [K-3, TIK-
anmpokcumarus GpyHkiuid | MaorowteH Jlarpanka. Muorounen Hetorona. [1pu- 6
OMKeHHe PalMOHAIbHBIMH U TPUTOHOMETPHYECKUMU
¢bysknusmMu. CX0AUMOCTh HHTEPIIOISALUOHHOTO MPO-
necca. aTepnonsanus cruiaiiHaMu. AnnpokcuManus
GhyHKIIHA.
Hroro 4
6 UncienHoe Pa3HocTHas annpokcumanus npou3BOAHbIX. UucneH- T1K-3, ITIK-
HWHTETPUPOBAHUE U Hoe uHTerpuposanue. opmyia NpsMOyTroJIbHUKOB. 6
muddepeHurpoBaHue ®opmyia Tpaneuui. ®opmyna CumncoHa.
Uroro
7 UucneHHble METOIbI [TocTanoBka 3anaun. Metoa Ditnepa. CuMMeTpuiHas 2 [K-3, TIK-
pewenus 3aaauu Komm | cxema. Metoasl Pynre-Kyrra. 6
JUTSL OOBIKHOBEHHBIX Wroro 2
nuddepeHIaIbHBIX
YpaBHEHUU
8 UncreHHbIE METOIBI ITocranoBka rpaHu4HOM 3a1aun. MeToJ cTpenbObl. 1 IIK-3, TIK-
peLIeHNs TPAaHUYHBIX PasnocTHBIN MeTOA. 6
safad Htoro 1
9 Meronp! ontumm3anuu | [loctaHoBKa 3a/1a4 onTUMU3aIui. MeToapl 6e3yClIoB- 1 T1K-3, TIK-
HOM ONTUMM3alHUUA. MeTo bl YCIOBHOW ONTUMU3ALMH. 6
Hroro 1
Hroro 3a cemectp 20
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5.3. Paznenbl JMCUMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeablTyIIUMH)
U o0ecnieyuBaeMbIMH (MOCJIETYONUMH) TUCHUILIHHAMU
Paznmenpl QTUCHUIUIMHBI M MEXKAUCIUTUTHHAPHBIC CBSI3U C 00ECTICUYMBAIONINMHE (TIPEABIAYIINMH) U
obecrnieunBaeMbIMHU (TTOCIEAYIOMMMHA) JUCITUTUTHHAMY TIPEICTaBIIeHbI B TabmuIe 5.3.
Tabnuna 5.3 — Pa3aenbl IUCIUTUTMHBI B MeXAUCIUILTHHAPHBIC CBSI3H

Ne pa3nenoB maHHOW AMCHUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yUeHHE

HauMeHoOBaHME TUCIUTUIUH o0ecreunBaoIX U 00eCIIeUnBAEMBIX JUCHUIIINH

1 2 3 4 5 6 7 8 9
[TpenmecTByromye AMCUUILINHBI

1 Benenue B GOTOHUKY U N N N N N

ONTOMH(OPMATUKY

2 Maremaruka + + + + T +

3 Ilpuknaanas uH(popMaTUKa + + + + + +

4 CXeMOTEXHHKa + + + + + +

5 YpaBHenus ontopusuku + + + + + +

[Tocnenyromume TUCIUTIIINHBL
1 OcHOBBI OnITOMH(OPMATUKU + + + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIIMA, (OPMHUPYEMBIX NPH U3YyYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU H3YUYEHUHM IUCIUIUIMHBI, ¥ BHJIOB 3aHATHN
MIPEICTABIICHO B Tabnuiie 5.4.
Tabnuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN, (DOPMHUPYEMBIX NIPU U3YUYEHUH JAUCLUIUIUHBI, U BUIOB 3aHI -

TAN
§ Bunwl 3austuit
: . ~
o S
0} <
& < > 8 S DOpMBI KOHTPOJISI
E = 5 g z
S = = O
ba =
I1K-3 + + + + Otuet no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect, Auddepenunporan-
HBIW 3a4eT
I1K-6 + + + + Ot4er no 1aboparopHoii pa-
6ote, Omnpoc Ha 3aHATUSX,
Tecr, Iuddepenumpopan-
HBIH 3a4eT

6. UuTepakTUBHBIE METOABI U (POPMBI OPraHU3aAUMU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTopHbie padoThI
HaumeHnoBanue nabopaTopHbIX padbOT npuBeaeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

HasBanus paznenos HaumenoBanue nabopaTopHbIx padoT

q
dopMupyembie
KOMIIETEHIIUN

TpynoeMKoCTb,

6 cemecTp
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3 MeTobl pelieHus MeTtosbl perieHusT HeTMHEHHBIX aareOpandecKux 4 I1K-3
HEJIMHENHBIX YpaBHEHUH
anre6pant1veCKHx Hroro 4
ypaBHEHUN
4 Metonpl penieHus MeTo/ib1 pelieHust CUCTEM JTMHEHHBIX ajareopanye- 4 [1K-3
CUCTEM JIMHEHHBIX CKMX ypaBHEHUH
ypaBHEHUH Wroro
5 UnTtepniomsiuys u WuTepnionauus u annpokcumanusi QyHKUUN, CpaBHE- [IK-3, IIK-
annpokcumanus GyHKUUH | HUe METOI0B U UX peanu3anus Ha OBM. 6
Uroro
8 UnceHHbIE METO/IBI Mertoapl pemieHust TpaHUYHBIX 3a1a4 U UX Peau3anus IK-3, TIK-
pelIeHHs TPAaHUYHBIX Ha OBM. 6
safad Hroro 4
Hroro 3a cemectp 16
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanMeHnoBaHue nmpakTHUeCKUX 3aHATUN (CEMUHApPOB) NMpUBEAEHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHOBaHME MPAKTUUYECKUX 3aHATUHN (CEMHUHAPOB)
3 =
9 S 5
Z = 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUN (CEMHHAPOB) Z 7 &5
° 2 £
2 c 8
= S
6 cemecTp
3 MeTtoap! pereHus MeTtoapl OTAEIEHNs KOPHEN NPU PEILICHUH HEJINHEH- 2 [1K-3
HEJIMHENHBIX HBIX anreOpanvecKux ypaBHEHUN
anre6pa1/mvecmlx MerTo/b! pelieHns: HeMUHEWHBIX anre0pandeckKux 2
ypaBHCHIH ypaBHeHul. Meton penakcaruu. Meroa HerotoHa.
Hroro
4 Metozp! peleHus Pemienue cucteM JTMHEHHBIX adredpanueckux ypaBHe- [IK-3
CUCTEM JIMHENHBIX Hui. Meton 'aycca. Meton LU-pasnoxenus. Meron
ypaBHEHUH 3eiinens.
Hroro
5 Nurtepniossnys u WuTepnonsuus GyHKIUH. ATTOPUTMBI TOCTPOCHUS [K-3, TIK-
anmnpokcuManus GyHKUUH | FHTePIOISIIIMOHHBIX MHOTOUJICHOB. ATMIPOKCUMAIIUS 6
GbyHKIUH.
Hroro 2
6 UucnenHoe Uucnennoe naterpupoBanue. CpaBHEHHNE METOJIOB. I1K-3, I1K-
MHTETPUPOBAHUE U Pa3nocTHas anmpokcumanysi NpoOU3BOJHBIX. 6
51 HIIUPOBAHU
Auddepermposanye Hroro
7 UucneHHble METO/IbI Merton Diinepa. Meronsl Pynre-Kyrra. [K-3, TIK-
pemenus 3ana4u Komm Wroro 6
U1 OOBIKHOBEHHBIX
nuddepeHIaIbHBIX
ypaBHEHUH
8 UncieHHbIE METOIBI Mertoapl pemieHus: FpaHUYHBIX 3a4a4. 2 IK-3, TIK-
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pelIeHns TPaHUYHbBIX Hroro 2 6

3a1a4

9 Metoapl onTUMH3auy | MeToabl ONITUMU3ALIUH. T1IK-3, TIK-
Hroro 6

Hroro 3a cemectp 18

9. CamocrosTeqbHas pabdora
Bunsr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (pOpMUpPYEMbIE KOMIIETECHIIUN MTPECTABICHBI B

tabmuie 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSITEIbHOM paboThl, TPYAOEMKOCTh B (pOpMUpyEeMbIe KOMIIETECHITHH
3 3 g
B =a=t
o O =
Bunrr camocTosTensHON = > ©
HazBanus pazznenos z 7 & = @®opMBI KOHTPOJIS
paboTsl 2 s 2
S =
z | £¢
= S
6 cemecTp
1 Beenenue [IpopaboTka JIeKIMOHHOTO 1 [1K-3, JuddepeHnnpoBaHHbIHI
Marepuaia IIK-6 3a4yeT, OnpocC Ha 3aHATHUSX,
Uroro 1 Tecr
2 TlorpemHoctu [TpopaboTka JIEKITMOHHOTO 1 ITK-3, JuddepenumpoBaHHBIM
OKpYIJIEHUS Marepualia [IK-6 3a4yeT, Onpoc Ha 3aHATHUSX,
Hroro Tect
3 MeTtoap! pereHus IToaroroBka Kk nmpaxkTuye- 4 |IIK-3, JuddpepeHnnpoBaHHbIi
HEJIMHEHHBIX CKUM 3aHSATHUSAM, CEMUHA- ITK-6 3auet, Onpoc Ha 3aHATHUSIX,
anredpanvecKux pam Otuer no 1abopaTopHOU
YPaBHCHUH [TpopaboTka JIEKITMOHHOTO 4 pabore, Tect
Marepuana
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 12
4 Metopbl pelieHus [ToaroroBka Kk mpakTuue- [IK-3, JuddepeHnnpoBaHHbIHf
CHCTEM JIMHCHHBIX CKHMM 3aHSITUSM, CEMHHA- IIK-6 3a4yeT, OnpocC Ha 3aHATHUSX,
ypaBHEHUI pam Otuer no 1abopaTopHOU
te, Tect
[TpopaboTka JIEKIIMOHHOTO 4 pabore, Tec
Marepuana
OdopmiteHre 0TYETOB 110 4
nabopaTopHbIM paboTam
Hroro 12
5 NnTtepniomsnus u IToaroroBka Kk npaxkTu4e- [K-3, JuddepeHnnpoBaHHbIi
anmnpokcuManus QyHKIUN | CKUM 3aHSATUSM, CEMHHA- ITK-6 3auet, Onpoc Ha 3aHATHUSIX,
pam Otyet no 1aboparopHon
[IpopaboTka JIeKIIMOHHOTO 3 pabore, Tect
Marepuana
OdopmieHre 0T4eTOB 10 4
nabopaTopHBIM paboTam
Hroro 11
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6 UucnenHoe [ToaroToBka Kk mpakTuye- 2 |IIK-3, JuddepeHnmpoBaHHBIHI
UHTETPUPOBAHUE U CKHM 3aHATHUSM, CEMUHA- [1K-6 3a4et, Onpoc Ha 3aHATHUSX,
muddepeHnrpoBanye pam Tect
[IpopaboTka JIEKIIMOHHOTO 2
Marepuana
Hroro
7 UucneHHble METOIbI IToaroroBka K mpaxkTuye- I1K-3, HuddepenunpoBaHHbIii
pemenus 3anaan Konm CKHUM 3aHATUSM, CEMHUHA- [1K-6 3auet, Onpoc Ha 3aHATHUSX,
111 OOBIKHOBEHHBIX pam Tecr
1 HIMAJIbHBIX
audpepe Hal [TpopaboTka JIEKITMOHHOTO 1
aBHEHUI
ypasHe Marepuana
Hroro 3
8 UnCIIeHHBIE METO/BI [ToaroroBka Kk npaxkTuye- 2 |IIK-3, JuddepeHnnpoBaHHbIif
pELIeHNs TPaHUYHbIX CKHM 3aHATHUSM, CEMUHA- I1IK-6 3a4et, Onpoc Ha 3aHATHUX,
3a1a4 pam Otuer no 1abopaTopHOU
IIpopaboTKa JEKIIMOHHOTO 1 pabore, Tecr
Marepuaia
OdopMIieHre 0TYETOB 10 4
JabopaToOpHBIM paboTam
Hroro 7
9 Metoap! ontumuzanun | IlogroroBka k npakruue- 2 |IIK-3, HuddepenumpoBaHHbIii
CKHUM 3aHATUSM, CEMHUHA- [IK-6 3a4eT, Onpoc Ha 3aHATHUSAX,
pam Tect
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
Uroro 3
Hroro 3a cemectp 54
Hroro 54
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVII.

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€eMOCTH 00y4aromuxcsi

Tabnuma 11.1 — banipHbIE OLIGHKH [Tl 2IIEMEHTOB KOHTPOJIS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

MaxkcuManbHBIN

MaxkcuManbHBIN

MakcuMabHbIA

DneMeHThl YyueOHOU 0aJuT 3a rMmepuos Bcero 3a
6amn Ha 1-yro KT ¢ | 0am 3a nepuon
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hauana ceMectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp

HuddeperunpoBaHHbII 20 20
3a4eT
Ormpoc Ha 3aHATHAX 8 8 6 22
OtyeTt no naboparopHo 24 24 48
pabore
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 6a1IoOB B OLICHKH 32 KOHTPOJIbHBIE TOUKU NpeAcTaBieH B Tabmume 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJBHBIE TOYKH

banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5

Ot 70% 10 89% oT MakcuMaIbHOM cyMMbI OasioB Ha jnaty KT

4
Ot 60% 1o 69% ot makcumalibHOM cymmbl 6aiioB Ha aary KT 3
2

< 60% oT MakcuMasbHOW cyMMBI O6autoB Ha gaty KT

11.3. IlepecyeT cyMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymmbl OayijIoB B TPAAMIIMOHHYIO U MEXIyHApOIHYIO OLIEHKY MpEACTaBiIeH B TaOnule
11.3.

Ta6numa 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAaHHBIN Onenka (ECTS)

IK3aMEH

5 (OTIM4YHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (odenp xoporiio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopormo)
70 - 74
65 - 69 D (ynoBnerBopuTeiabHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (Hocperctaentio)
2 (seynosneTBoputenbHO) (HE Hwxe 60 6ammos F (HeymoBneTBOpHUTEIHHO)

3a4TEHO)

12. YueOHo-MeTOoAMYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCHMIIINHBI

12.1. OcHoBHas1 JuTEpaTypa

1. KomnbroTepHOE MOJEIUPOBAHNE U MPOCKTHUPOBaHKE [DNEKTPOHHEIHN pecypc]: YuebHoe moco-
ome / Camukaes 1O. P. - 2012. 94 c. Jlara o6pamenus 6.02.2017 - Pexum npocrymna:
https://edu.tusur.ru/publications/2548 (mara o6pamenus: 23.07.2018).

2. Ywucnennsle MeTOBI : yueObHoe mocooue mis By30B / H. C. baxsanos, H. I1. XXuakos, I. M.
KobGenbkoB ; MockoBckHit rocyaapcTBeHHbll yHuBepeuTeT M. M. B. Jlomonocosa (M.). - 7-e u3n. - M. :
BUHOM. Jla6opartopus 3nanmii, 2011. - 637 c. - (Knmaccuueckuii yHUBEpCUTETCKUI y4eOHUK). - buo-
muorp.: ¢. 624-628. - [IpenM. ykas.: ¢. 629-632. - ISBN 978-5-9963-0449-3 (nanuuue B 6ubmuorexe TY -
CVYP -41 5x3.)

12.2. lonosiHuTEAbHAS JUTEpPaTypa
1. MonaenupoBaHue KOMIIOHEHTOB U 3JIEMEHTOB MHTerpaibHbiX cxeM / [lerpoB M.H., I'ynkoB
I'B. — M.: Uzn-Bo «Jlanby, 2011. — 464 c. ISBN 978-5-8114-1075-0 (manuuue B Oubnuotexke TYCYP - 30
9K3.)
2. UYwucnennsie MeTonbl Ha Oaze Mathcad [Tekcr] : ydeOHoe mocobue mist By3oB / C. B.
[Topmnes, . B. benenkoa. - CIIG. : BXB-IlerepOypr, 2012. - 456 c. : wi. - bubauorp.: 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-MeTOAUYECKHE MTOCO0OUS

12.3.1. O0s3aTennbHbIC y4eOHO-MeTOAMYECKHE TOCOOHs

1. KommproTepHOE€ MOACIMPOBAHWE U MPOSKTUPOBAHUE AIEKTPOHHBIX NMPHOOPOB M yCTPOMHCTB
[OnexTpoHHBIN pecypc]: Metoauyeckue yka3zaHus K npaktuueckuM 3anatusM / Canukaes 1O. P. - 2012.
16 c. lara obpamenus 6.02.2017 - Pexxum noctyma: http://edu.tusur.ru/publications/2848 (nara oOpare-
Hus: 23.07.2018).

2. KomnbroTepHOE MOAETUPOBAHUE U POEKTUPOBAHUE ONTUUYECKUX CUCTEM [DIEKTPOHHBIN pe-
cypc]: Meroandeckue ykazaHus 1o camocrostensHol pabore / [llangapos E. C. - 2012. 13 c. [lara 06-
pamenuss 6.02.2017 - Pexum poctryma: http://edu.tusur.ru/publications/2594 (mara oOparmieHwus:
23.07.2018).

3. KommnbroTrepHoe MonenupoBaHue M IpoekTtupoBaHue. JlaboparopHslii npaktukym. Yactes 1
[OnexTpoHHBIN pecypc]: Meronuueckue ykasaHus K jaboparopHbiM paboram / Canukaes 1O. P. - 2012.
39 c. lara obpamenus 6.02.2017 - Pexxum moctyma: http://edu.tusur.ru/publications/2547 (nara oOpare-
Hus: 23.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
MHBAJIH/I0B

Y4eOHO-MEeTOMUECKUEe MaTepUabl sl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydYaronIMXCs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBbSl U MHBAJIMIOB MIPEAOCTABISIOTCS B (opMax,
a/IaNITUPOBAHHBIX K OTPAaHHMYCHHSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOpMAIHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME NIEKTPOHHOTO JIOKYMEHTA;

- B I1e4aTHoU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OMIOPHO-AIBUIaTeJILHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpogeccnonajibHbIe 0a3bI JAHHBIX U HHGPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. Ilpu u3y4eHUHU JUCUUIUIMHBI PEKOMEH]IyeTCsl UCIONIb30BaTh 0a3bl JaHHBIX, HHPOPMAITHOHHO-
CIIpaBOYHBIE 51 TIONCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CThb JIOCTYyT
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecrneyenne

13.1. O6uue TpeGoBaHNS K MATEPHAJBHO-TEXHUYECKOMY M IIPOIPAaMMHOMY 00ecredyeHn 0
AUCHMILTHHBI

13.1.1. MarepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecnedenne ISl JeKIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYIbTALlUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTcs yueOHas ayJUTOpus ¢ KOJTUUYECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, o0opynoBaHHAs JOCKOW M CTaHAApTHOHN yueOHOH mebenbio. Mmerorcs
JIEMOHCTpaIMOHHOE 000py/I0BaHKUE U yUeOHO-HAIVIsIHbIE TOCOOMs, 00ecIeunBaloINe TeMaTHYeCK1e Uil-
JIIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecneuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYueOHas ayquropust

yueOHasi ayAUTOpUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, y4eOHas ayJUTOPHs s IIPOBE-
JIEHUS 3aHATUN MMPAKTUYECCKOTO THUIA, YueOHas aymuTOpHs sl IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHE JUI IPOBEACHUS IPYNIOBbIX U UHIUBUAYATIbHBIX KOHCYJIbTAIUMA, IOMEIICHNE sl TIPOBee-
HUS TEKYIIEro KOHTPOJIS U MIPOMEKYTOYHOM aTrTecTaluu

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, n. 74, 224 ayg.

Onucanue uMeroIerocs 000py10BaHUs:
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- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- Pabouee mecto npenogaBarens.
IIporpammHoe o0ecrieueHne He TpeOyeTcs.

13.1.3. Marepua/ibHO-TeXHUYeCKOe M IPOrPaMMHoe ofecriedyeHne J1JIs JadopaTopHbIX padoT

KoMmiprorepHslii Ki1acce

yueOHasi ayJUTOpHsl 1715l IPOBEACHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayIuTopus JUIsl Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckast obnacte, . Tomck, Bepmmununa ynuna, a. 47, 511 ayx.

Onucanue uMeroierocs 000pyIoBaHuUS:

- KommyTarop 3COM OFFICE CONNECT;

- Mounurop 17" 0.20 SyncMaster 763MB TCO99;

- Komnbrorep CELERON (8 mit.);

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

- Kommnerorep WSI1 (7 mt.);

- Komnsrorep WS2;
- MonuTop 17" (8 mrt.);
- [I5BM;

- O¢ucHbIil cucTeMHbIi 6510K (2 1IT.);

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

- [lomermienue 1t XxpaHeHHUs yueOHOro 000pyIOBaHHUS;

- Kommnexr cnenuanu3upoBaHHoi yueOHol Mebeny;

- PaGouee mecTo mpenogaBares.

[IporpammHuoe obecneueHue:

— Open SUSE 11

— OpenOftice

— Ubuntu 11

13.1.4. MarepuaJibHO-TeXHHYECKOE U IIPOrPAMMHOe o0ecredyeHne J1Jisi CAMOCTOSITeIbHOM PadoThI
Jis caMOCTOATENbHON pabOThl UCTIONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacts, I. Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacThb, I. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. ToMmck, Bepmmanna ynuma, 1. 74, 207 ayn.

CocraB 000py10BaHUSA:

- yueOHast MeOerb;

- komnsrotepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUEHBI K ceTh «HTepHeT» U 00eCleunBaroT JTOCTYIl B AJIEKTPOHHYIO HH-
(hopMaOHHO-00pa30BaTEeIIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOEe OOecnevyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSAIMH 310POBbSI U HHBAJIU/I0B
OcBOEHHE MUCIUIUIMHBI JIMIIAMU C OTPAHWYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS M HHBAJIHIAMH

CornacosaHa Ha noprane Ne 40347 12



CornacoeaHa Ha noptane Ne 40347

OCYIIECTBIISIETCS C UCIOIB30BAaHUEM CPEJCTB 00yUeHHs OOIIETO U CIEeIMaIbHOTO Ha3HAUCHHS.

ITpu 3aHATHAX ¢ O0yYaIOUIMMHUCS ¢ HAPYLIEHUSIMHU CJIyXa MIPEeyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUECKHUX CPEJICTB IpueMa/epena-
4y yueOHO# nH(POpMaIUK B TOCTYMHBIX (hOpMax, MOOUILHON CUCTEMBI MPEMOIaBaHMs IJ1s1 00yJarOIIHXCS
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas ayTuToOpusi, B KOTOPOW 3aHUMAIOTCS
o0y4Jaroluecs: ¢ HapylIeHUEeM cilyXa, 000Opy/ll0BaHa KOMIIBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOM, BHUIEO-
TEXHUKOM, JEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYyYAIOLUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIOIb30BaHUE B
JICKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH MPOCMOTPA yIaJeHHBIX 00bEKTOB (HApUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOyBEINIUTENEH A1l KOM(POPTHOTO IPOCMOTPA.

[Ipu 3ausATHAX ¢ 00YYarOIUMUCS ¢ HAPYLIEHUSIMU ONOPHO-ABUIaTeJLHOIO anmnapara UcCIoJib-
3yl0TCA albTepHATUBHBIE YCTPOMCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPEICTBA IpHeMa/epe-
a4y yuyeOHOM MHpOpMaIu B JOCTYIHBIX (pOpMax, MOOMIIBHOW CHCTEMbI OOy4eHUs [UIs JIIOAEH C MHBA-
JUJTHOCTBIO.

14. OneHOYHBbIE MATEPHAJIBI M METOHYECKHE PEKOMEHIAIMY 110 OPTraHu3alNU H3Yy4YeHusl
JUCHUILIMHBI

14.1. Conep:xanue OLIEeHOYHbIX MATEPHAJIOB U METOAUYECKHE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMHA 3aerHJIeHHLIX 3a I[PICL[HHJIHHOﬁ
KOMIIETCHITUI MCTIOB3YIOTCS OIIEHOYHBIE MaTepralibl B COCTARBE:

14.1.1. TecroBbIe 3a1aHUA

1. YroObl peanu3oBaTh YHCICHHBIN COCTaBUTH IJIAH

MeToz1, HeO6XOHMO. . COCTaBHUTh CUCTEMY YPABHEHUN

COCTaBUTH porpammy W
BOCITOJIb30BaThCsl TOTOBOM

COCTaBUTH aJITOPUTM

2. Breibepure (GopMyity, UCIIOIB3YEMYIO B X =x*—1F(x")
MeT Heroton S yTOYHEHUS KODHs i
(& OIlev OTOHa  JJI YTOYHEC op X = xk — (F'(X() )) 1. F(Xk)
HEJIMHEHHOTO YpaBHEHHSI

Xk+1 — Xk . (Fy(xk ))—1 . F(Xk)

k k-1

k+1 k X —X k
X =x - -F(x
F(Xk)_F(Xk—l) ( )
3. Beibepute hopMyIIy, HCIIOIB3YEMYIO B X =x"— (F'(x*))" - F(x")
METOJE CEKyIIMX JUIsi YTOYHEHUS KOpHSA ko k-1
o k+l_ _k X —X k
HEJIMHEMHOTO YPaBHEHHUS X =X - F(x")

F(x)—F(x"")
XkH — Xk o (FV(X() ))—1 . F(Xk)

X =xF—tF(x")

4. Beibepute hopmyity, HCIIONTB3YEMYIO B X! = xt — tF(x})
METOZIC peNaKcaluu JJii YTOYHEHHUS KOpHS f—
) -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 OGonee OBICTPOrO YHCIEHHOTO
peuieHusl CHUCTEM JIMHEWHBIX  YPaBHEHHHM C
TpEXAUArOHAIbHBIMU MaTpHULIaMu
MPUMEHSIETCH. ..

meron ['aycca

Meroa LU-pa3noxkenus

MCTOA ITPOTOHKU

MeTon 3enaens

6. Kakoil u3 mepeyncieHHBbIX METOIOB
peuieHuss  CUCTEM  JIMHEHWHBIX  YpPaBHEHUU
ABIISICTCS] UTEPALUOHHBIM?

Merton LU-paznoxenus

MCTOI ITPOTrOHKH

MeETOx 3eraens

merox ['aycca

7. UHTEpIIonAnus — 370...

BBIYHCIICHUC onpenenéHHoro HHTCrpajia Ha
3a1aHHOM YYaCTKC

BBIOOp BUJA (PYHKIIMU @(X) U ONpeAciiecHue e
KO3((UIIMEHTOB,  HUCXOAS W3  KPHUTEPHEB
HaWJTy4IIero NpuOIMKEeHHs B TOYKaX X; K f(x)

npuOmkeHHast 3aMeHa (QYHKIUH f(X) Ipyroi,
6ornee maakoi pyHkuueH ¢(x)

MOCTpOEHUE [UIsl JaHHOW (GyHKIuH y=f(x)
MHOTOWIEHA ¢(X) CTENEHH M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ K€ 3HAYCHHsS ); , 4TO U

bymxuns fix)

8. AnmpokcuManus — 370...

npuOIMKEeHHasT 3aMeHa (QyHKIHUH f(X) APYyToW,
Oonee rmankoit pyHkuuen ¢(x)

BbIOOp BHJA (YHKUMU @(X) U ompejaesreHue eé
K03(pPUIMEHTOB,  HUCXOAsl U3  KpUTEpUEB
HaWITy4IIero NpuOIMKeHHus B TOUKax X; K f(x)

MOCTPOCHHWE JJIsi JaHHOW QYHKIUU y=f(X)
MHOTOWIEHA ¢(X) CTENEHU M, IPUHUMAIOLIETO B
3aJlaHHBIX TOYKaX X; T€ K€ 3HAYCHHs V; , YTO H

bymxuns f(x)

BBIYHCJICHUC OHpeHCHéHHOFO HHTCrpajia Ha
3aIaHHOM YYaCTKC

9. CrmaxuBaHue CETOYHOM (QYyHKIUH
3T0...

MOCTpOEHUE [UIsl JaHHOW (GyHKIuH y=f(x)
MHOTOWIEHA ¢(X) CTENEHH M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ K€ 3HAYCHHs ); , 4TO U

bymxums fix)

CornacoeaHa Ha noptane Ne 40347
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BBIYUCJIICHHUC onpenenéHHoro HHTCIpajia Ha
3aIaHHOM YYaCTKC

BbIOOp BUAa QYHKUIUHM ¢(X) U olpenereHue eé
KO3(P(UIIUEHTOB, HCXOAS W3  KPUTEPUCB
HAWTYYIIero MpUOIIKEHNs B TOUKaX X; K f(x)

npubIKkeHHas 3aMeHa (QyHKIMHU f(x) ApYyroW,
Ooree magkou GyHKIUEH ¢(X)

10. bonee ToYHBIM TPHOMMKCHHEM K
3HAYEHUIO MPOU3BOAHOMN SBIISAETCH...

JIEBas pa3sHOCTHad IMpOU3BOJHAA

HOEHTpaJIbHasd pa3HOCTHAA IIPON3BOaAHAA

ImpaBas pa3HOCTHAA MMPOHU3BOJHAA

3HaYeHHE (DYHKIIUU B CPEAHEH TOUKE

11. Bsibepute ¢opmyiny UYHUCICHHOTO
pacueTa OIpENEICHHOI0 MHTErpaja 1o METORY
Cumriicona

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. BeiGepute QopMyiny YHCIECHHOIO
pacdera ONpENeICHHOTO MHTETpaja Mo METOLY
PSIMOYTOJILHUKOB

N

f(X)dXNZ g(fi—1+4fi—1/2+fi)

i=1

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

f(xi)+f(xi—1)
— S h

Qe T | D T | C—

f(x)dw;

b

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

h
"'46[f1/2+f3/2+---+f1v—1/2]

13. Beibepure ¢opmyay YHUCIECHHOTO
pacueTa ONpEAEIEHHOIO HMHTErpana 1o METOAY
Tpaneuuin

f(X)dXNZ g(fi—1+4fi—1/2+fi)

i=1

N

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

i=1

Q e T | Q
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14. Kakas wu3 ¢dopmyn ans pacuera
OIpe/IENIEHHOTO UHTErpaJia TouHee?

dbopmyna Tpaneuuit

dbopmyna Cummncona

dbopMysia mpsIMOYTOJILHIUKOB

dbopMyIa MpaBbIX MPSIMOYTOJIEHUKOB

15. BwiGepute BapuaHT, TI1Ie YKa3aHBI
dopmynsl s metoma Pynre-Kyrra  3-ro
MopsiIKa

k1 :f(tn;yn), kZ :f(tn + T, yn + Tk])
Vo1 =Yn T 0.5 (k) + k)

ki =f(t., ya), k2= f( 1, +0.57,
y,,+0.5rk1),
ks = f{t, +0.57, y, + 0.5tk ),
ks = fit, +1, yo + tky)
Vui1 = Yn T (ki + 2k 2ks+ky) /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))
Vut1 =Yn T Th>

16. KakoB HauBBICIINN JOCTHKUMBIN
MOPSIJIOK  allIPOKCUMAIIUU I ABYXATAIHBIX
MeToq0B Pynre-Kyrra?

TEePBBI

BTOPOI1

TpeTui

YETBEPTHIN

17. Kakoi u3 yKa3aHHBIX METO/OB
SIBJIIETCSL METOAOM PEUICHMs TPAHUYHBIX 3a1a4?

Merop Diinepa

Merton cTpenbObl

Mertoas! Pynre-Kyrra

CI/IMMeTpI/I‘-IHa}I cxXeMa

18. Vkaxure nepByio ¢opmyrny Pynre
JUTSL QITOCTEPUOPHOH OIEHKH MTOTPEITHOCTH

Wyma'-m = Wp + RO + 0( hp+1)

W _W 2
p=In|——<"|/Ink
W= Wi

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

19. Vxaxute Bropyto Gopmyiy Pynre Wymows = Wi + Ro + O( ™)
p=In Win ™ Wich /Ink
Wi™ Wi
R,= Whp_ Win
k-1
R,= Ah"
20. Vkaxure (opmyay DHTKeHa s Wmom = Wi + Ro + O( ™)
ONIpEIENIEHHs TIOPSAIKA METOIA W —w
p=In|———*" /Ink
Wh™ Wi
_ W Wy
k-1
R,= Ah”

14.1.2. Bonpocs! 1uddepeHunpoBaHHOIO 3a4eTa
. MeTtopp! penieHnst HETMHEUHBIX ypaBHEHUI. MeTOoIbI OTJIETIEHUS] KOPHEH.
. Meron auxoToMuH.
. MeTon penakcanuu.
. Meron HeroToHa.
. Metop cekymux.
. Meton fxobu. Meton 3eiinens.
. 'nbpuaHbie METOADI.
. [Ipsimble MeTOABI pelIeHusl CUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHui. OOpaleHue mar-

01NN W~

pULBIL.
9. Meton 'aycca it penieHus: CHCTEM JIMHEWHBIX YPaBHEHUH.
10. Meron LU-pa3noxxeHus.
11. Merton mporoHkwu.
12. Muorounen Jlarpanxa.
13. Muorounen Hrrorona.
14. UaTeprnonsanus crijlailHamu.
15. Anmpoxcumanus QyHKITUH.
16. PazHocTHas anmpoKkcuMalys NpOU3BOAHBIX.
17. YUucnennoe nunrerpuposanue. @opmMysa npsMoyroJbHUKOB.
18. Uucnennoe unrerpupoBanue. opmyna Tpaneuuii.
19. Uucnennoe nnrerpuposanue. ®opmyna CumncoHa.
20. Metop Diinepa.
21. CummeTpuyHas cxema.
22. Metoas! Pynre-KyTra.
23. Metoppl pelieHust KpaeBbIx 3a7a4d. MeTosa cTpesbObl.
24. MeTtozpbl pelieHus KpaeBbiX 3a7a4d. Pa3HocTHas cxema.

14.1.3. Tembl OIPOCOB HA 3aHATHSAX
1. MeTtonpl perieHns HEJIMHEUHBIX ypaBHEHUH. MeTO/bl OT/IENIEHNS] KOPHEH.
2. Metoapl pemieHusT HEIMHEWHBIX ajareOpanveckux ypaBHeHUU. Merton pernakcanuu. Merton
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Hprorona.

3. Pemienune cucrem nuHeHbIX ypaBHeHu. Meton ['aycca. Meton LU-pasznoxenus. Meton 3ei-
JETIsL.

4. Nurepnonsauus (yHKIANA. AJTOPUTMBI TMOCTPOCHHS WHTEPHOJSIIMOHHBIX MHOTOYJICHOB. ATI-
MPOKCUMAITUS (PYyHKITHA.

5. UucnenHoe uHTErpupoBanve. CpaBHEHHE METONOB. Pa3HOCTHas ammpokcumalus MpOU3BO/I-
HBIX.

[*))

. Merop Diinepa. Meronsl Pynre-Kyrra.
. MCTOI[BI pGIJ_IeHI/DI KpaeBBIX 3a1a4.
. MeToapl OITUMU3AIINH.

[N

14.1.4. Tembl J1a0opaTopHBIX padoT
1. MeTozp! pemieHust HeTMHEHHBIX aaredpanyecKkux ypaBHEHHUH
2. MeTopl pelieHus CUCTEM JIMHEHHBIX aJireOpandyeckuX ypaBHEHUN
3. MHTepnionsauys U annpoxkcumanus GyHKIUH, CpaBHEHHUE METOOB U UX peann3anus Ha OBM.
4. Metoap! pelieHus TpaHUYHBIX 3a7a4 U UX peanu3anus Ha OBM.

14.2. TpeGoBaHMsI K OLIEHOYHBIM MATEPUAJIAM IJIfl JIUI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHM
3110pOBbS1 1 HHBAJIHU/I0B
Jnst i ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl M1 MHBAJIMIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUalIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuua 14 — JlonmomHUTENbHBIE MaTepHalibl OLIEHUBAHUS IJIS JUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y JarOLIXCSI MaTepuaioB pe3ysbTaTtoB 00ydeHuUs

TecTbl, MMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAa0OTHI

C HapyuieHus MU
ciryxa

[IpenMy11€CTBEHHO TUCBMEHHAs
IIPOBEpKa

C napymenusasmu | CobecennoBaHue 1o BoIpocam K 3auety, | [IpenMyiiiecTBeHHO ycTHas MpoBepKa

3peHHs OTIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemmenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMyIecTBeHHO AMCTaHIIMOHHBIMU
JIBUTATEIbHOTO CaMOCTOSITENIbHBIE PadOTHI, BOIIPOCHI K METOAAMHU
amnmapara 3a4ery
C orpanuuenusiMu 1o | TecThl, TUCbMEHHbBIE CAMOCTOSITENILHBIC [IpenmyniecTBEHHO MPOBEpKa
00IIEeMeTUITTHCKIM paboTHkI, BOIIPOCHI K 