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(TYCYP)
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KoMnbroTepHoe MoeinpoBaHne U NPOEKTHPOBAHNS TPUOOPOB ONTHYECKOM JIeKTPOHUKH
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1 Jlexunn 20 20 4acoB
2 IIpakTryeckue 3aHATUS 18 18 4acoB
3 JlaGopaTtopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHBIX 3aHATUI 54 54 4acoB
5 CamocrosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3ameHna) 108 108 4acoB
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8 OO0mas Tpy10eMKOCTh 144 144 4acoB
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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 COITTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (creruanbHoCcTH) 11.03.04 DnekTpoHnKa M HAaHOXJEKTPOHUKA, yTBepkaeHHoro 12.03.2015 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:

[Tpodeccop kadeapsl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

JlouieHT Kadeapsl NEKTPOHHBIX MPU-
6opos (DI1) A. U. AkceHoB

CornacosaHa Ha noptane Ne 40029 2



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

JucuumuinHa «KoMnbroTepHOE MOAEIMPOBAHUE U MPOSKTUPOBAHUS MPUOOPOB ONTHUECKON 3IIEK-
tponukn» (b1.B.JIB.11.2) otHocurcs k 610Ky 1 (BapuatuBHasi 4acTh).

[TpeamecTByOIMMU TUCHUITIMHAMY, (OPMUPYIOIIMMHU HauyajlbHblE 3HAHUS, SBISIOTCA: AKY-
CTOOINITHYECKHE METOAbI 00paboTku mHpopmaiuu, MHbopmamoHHble TEXHOIOTHH, KOMITOHEHTHI 371eK-
TPOHHBIX cxeM, Maremaruka, Ontudeckue Metoasl 00paboTku nHpopmaruu, [lpukiannas napopmaru-
Ka, TeopeTndeckre OCHOBBI JIEKTPOTEXHUKH.

[Tocnenyromumn TucHUIUIMHAMU sBIsIOTCA: MHTerpanbHas onrtuka, KBaHTOBas M onrudeckas
ueKTpoHuKa, HenmmueliHas ontuka, [IpoekTupoBaHue yCTpOMCTB KBAHTOBOM O ONITUYECKOM 3JIEKTPOHUKH,
PacnipoctpaHeHue na3epHbIX ITy4KOB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIIITHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIETEHIUNI!

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATDH PE3YJIbTaThl UCCIEIOBAaHUM, IIPE.-
CTaBIISITh MaTePHAIIBI B BUJIC HAYYHBIX OTYETOB, IyOIMKALINH, TPE3CHTALINH;

— JIK-6 crocoOGHOCThIO pa3palaThiBaTh NMPOEKTHYIO U TEXHUYECKYIO JOKYMEHTalHo, 0hopM-
JSITh 3aKOHYEHHBIE MTPOEKTHO-KOHCTPYKTOPCKUE PabOTHI;

B pesynbrare nzyueHust JUCUUIUIMHBI 00yYaroIuiCs TOKEeH:

— 3HATh YKCJIEHHbIE METOABI PEIICHUS 3a/1a4 JIMHEHHON anreOphl U 3a/1a4 MaTeMaTU4eckol Qu-
3UMKH; aJTOPUTMBI, TOJIOKEHHBIE B OCHOBY MCIIOJIb3yEMOTI0 IIPOrPpaMMHOT0 00ecrieueH st Il peleH s 3a-
Ja4 JIMHEWHOM anreOphl M MaTeMaTHYeCKON (PM3UKHU; CYHIECTBYIOIINE (OPMBI TPEICTABICHUS MaTepra-
JIOB B BUJI€ HAyYHBIX OTYETOB, MyOIHKaLU, Tpe3eHTaluil

— yMeThb pellaTh 3aJlauu, CBSI3aHHbIE C aHAJIN30M TEXHUYECKUX OOBEKTOB; MPEICTABIATh MaTe-
pHaibl B BUJE HAYYHBIX OTYETOB, MMyOIMKALMM, IPE3eHTAlUN; IPaMOTHO HUCIOIb30BaTh BCE BO3MOKHOCTH
IIEPCOHAIBHOIO KOMIIBIOTEPA IS COCTABJICHUS IPOCKTHON M TEXHUYECKOW TOKyMEHTALUU

—  BJIAJIeTh YHCICHHBIMM METOJAMHU PELIeHUs 3aJay JIMHEHHOH anreOphl U 3ajady MaTeMaTHue-
CKOHM (PM3UKH; HABBIKAMH aHAIM3a W CUCTEMATHU3alUU PEe3yJbTaTOB MCCICIOBaHUN; HaBBIKAMH PaOOTHI ¢
KOMIIBIOTEPOM, KaK CPEJCTBOM PELICHMS 3ajad, CBSI3aHHBIX C aHAIM30M TEXHHYECKHX OOBEKTOB KBAHTO-
BOM ANIEKTPOHHKH; HaBBIKAMU 0()OPMIICHHUS TIPOSKTHO-KOHCTPYKTOPCKHUX padboT

4. O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThI
OO01mast TPyI0eMKOCTh AUCIHUILTHHBI COCTaBIsIeT 4.0 3a4eTHBIX SMHUIIBI U MTPE/ICTABICHA B Ta0JIH -

%Zé]';ll/l.lla 4.1 — TpyaoeMKOCTh AUCIUILTUHBI
Bunel yueOHoI nesTenbHOCTH Bcero gacos CemecTpsl
6 cemecTp
AynuTopHbI€ 3aHATHUS (BCETO) 54 54
Jlexuun 20 20
[IpakTueckue 3aHATHA 18 18
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JlaGopaTtopHbIie pabOThI 16 16
CamocrosiTenpHas paboTa (Bcero) 54 54
OdopmieHre 0T4ETOB 110 JaOOPaTOPHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 108 108
IToxroroBka m crada dK3amMeHa 36 36
OO01mas TpyI0eMKOCTb, 4 144 144
3auetHble EauHuIb! 4.0 4.0

5. Conepxanue qMCUMILTHHBI

5.1. Pa3znesnl JUCHUIUIMHELI M BUABI 3aAHATHI
Paznenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTpUBEACHBI B Ta0nuie 5.1.
Tab6muna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= = = 2 @ 3 =
: o o 5} = =
=2 jas] O O % s (D] s
P S I} S = > 5
Ha3Banus pa3aenoB TUCUUIIIIMHBL < ) o, o o 2 &5
S 5 G s g 0 ==
. < < o 0 o =
= = @) m 3 @ e
6 cemecTp
1 Beeaenue 1 0 0 1 I1K-3, TTIK-6
2 IlorpeniHoCTH OKpPYyTJIEHUS 0 1 I1K-3, I[IK-6
3 Meronpbl pelieHrs HETMHENHBIX alre- 4 4 12 24 IIK-3, TIK-6
OpandecKux ypaBHEHUN
4 MeTo/ibl pelieHus: CUCTEM JIMHEUHBIX 4 4 4 12 24 IIK-3, IIK-6
ypaBHEHUU
5 MHtepnionAnys U anmpoKcuManus 4 2 4 11 21 |IIK-3, [IK-6
byHKINN
6 YucnenHoe uHTErpupoBaHue u audge- 2 2 0 4 8 I1K-3, I[IK-6
pEeHIIMpOBaHUE
7 UncneHHbIE METOABI PEIICHUS 3a1a41 2 2 0 3 7 I1K-3, IIK-6
Komu anst oObikHOBEHHBIX TU(hepeHIIH-
aJbHBIX YPaBHEHUHN
8 HucneHHble METO/bI PELICHUS TPAHUY- 1 2 4 7 14 |1IK-3, [IK-6
HBIX 3a/1a4
9 MeTtoapl ONTUMU3AIUN 1 2 0 3 6 IIK-3, I[IK-6
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
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5.2. Conep:xkanue pa3aejioB JMCHUILITAHBI (110 JIEKIUSIM)

ConeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIHMSIM) IPUBEICHO B TadmuIie 5.2.

Tabnuna 5.2 — ConeprkaHue pa3aenaoB TUCIUILIAH (TIO JICKITHSIM)

3 3 £
2 s 5
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3fesnoB TUCUUILIUHBI (110 JIEKIUSIM) 2 &5
= i
2 &
= S
6 cemecTp
1 Beenenune Brenenue. Llens aucuumniaunsl U €€ coaepkaHue. 1 T1K-3
[Ipeamer MUCUMILIMHBL. YCTpAaHUMBIE U HEYCTPaHU-
MblI€ NOrpeIHOCTH. TpeGoBaHuUs K BBIYUCIUTEIbHBIM
METOZaM.
Hroro 1
2 TlorpeuHoctu Onenku norpemHoctel okpymienus. [Ipencrasnenue 1 [K-3, TIK-
OKpYyIJICHUS 1 oKkpynieHue uncen B OBM. Mexanu3mel HakoIie- 6
HUS IIOIPEIIHOCTEN. YMEHBIIEHNE TOTPENTHOCTEM.
Uroro
3 MeTobl penieHus Mertoapl penieHns HETUHEWHBIX ypaBHEHH. MeTo b 4 ITK-3, I1K-
HEJIMHENHBIX oTaeneHus KopHen. Meron nuxoromun. Meron peiak- 6
anreOpanvecKux caunu. Meton Herotona. Meton cekymumx. Meron
ypaBHEHUN Sxo6u. Meton 3eiinens. ['ubpuansie Mmetoasl. Ommo-
KM OKPYIVICHHsI B UTEPALIMOHHBIX METONAX.
Hroro
4 Metozp! peleHus [Ipsimble METOABI pELIEHUS] CUCTEM JIMHEWHBIX ajre- [1K-3
CUCTEM JIMHENMHBIX Opandeckux ypaBHeHHi. OOpamienue MaTpulbl. Me-
ypaBHEHUN tox I'aycca. Meron LU-pasnoxenus. Merox mporos-
KH.
Uroro
5 UnTepnonsinus u Nurtepnionsnus pynkiui. KaHoHWYECKHit MHOTOWICH. I1K-3, I1K-
anmnpokcumanus ¢pyHkuuii | Muorouwnen Jlarpanka. Muorounen Hetotona. I1pu- 6
OMMKeHHE PALlMOHATIbHBIMU U TPUTOHOMETPHUYECKUMU
¢bynkuusmu. CXoIuMOCTh HHTEPIIOISALIUOHHOTO TIPO-
necca. UHTepnonsaums cruiaiHaMu. ATIIPOKCUMAIUS
GbyHKUIUH.
Hroro
6 Yucnennoe PasnocTHas anmpokcumanus Npou3BoaHbIX. UncieH- [K-3, TIK-
MHTETPUPOBAHUE U Hoe uHTerpuposanne. @opmyiia IpsAMOYyTrOJILHUKOB. 6
nuddepeHInpoBaHNe ®opmyina Tpaneuuit. Dopmyna CumncoHa.
Uroro 2
7 YucneHHble METOAEI [ToctanoBka 3amaun. Meton Ditnepa. CuMMeTpuyHas 2 T1IK-3, TIK-
pemenus 3anaun Komm | cxema. Metoas! Pynre-Kyrra. 6
U1 OOBIKHOBEHHBIX Hroro 7
mddepeHnnanbHbIX
ypaBHEHUH
8 UncreHHbIE METOIBI ITocranoBka rpaHu4HOM 3a1aun. MeToJ cTpenbObl. 1 IIK-3, TIK-
peLIeHNs TPAaHUYHBIX PasnocTHBIN MeTOA. 6
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3a1a4 Htoro

9 Metoap! ontumuzanuu | [locTaHoBKa 337124 ONTUMU3AKMK. MeTo bl Oe3yCIoB-
HOM ONTUMM3ALMHU. MeTO/Ibl YCIIOBHOM ONTUMU3AIUH.

TK-3, TTK-

HUroro

1

Hroro 3a cemectp

20

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TPeAblTyIIUMHU)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHHILJIMHAMHA

Paznenbl qUCHMIITUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CleunBaOIMUMU (MIPEIBIIYIIUMU) U
obecrieunBaeMbIMHU (TTOCIEAYIONIMMHA ) AUCITUTUTMHAME TIPEICTaBIEHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pa3aensl AUCHUTUIHHBI M MEKIUCIUILTHHAPHBIC CBSI3U

Hanmenosanune JUCHUITIINH

Ne paznenoB qaHHOW AUCHUTUIHHBL, 17151 KOTOPBIX HEOOXOIUMO H3YUYCHHE
00€eCIIeYnBaIOINX U 00ECIIEUNBAEMBIX TUCIUTLINH

1 2 3 4 5 6 7 8 9
[IpenmecTByroUE TUCIUTUTMHBI

1 AKyCTOONTHYECKHE METO/IbI n n n n n
00paboTKu MHGOPMaITUN
2 N opmManimoHHbIe TEXHO-

(bopmanmoHHbIC TeXHO + + + + + + + +
JIOTUU
3 KOMIIOHEHTBI AEKTPOHHBIX n . + n . n . .
CXeM
4 Maremaruka + + + + + + + +
5 Ontuueckue MeTo/ sl 00pa- N n N N 4
00TKHM HHpOPMALTUH
6 [Ipuknannas nadpopmaTHKa + + + + + + + +
7 TeopeTnueckue OCHOBBI n n n n n n
ANMEKTPOTEXHUKHU

[Tocnenyromume TUCIUTIIIUHBL

1 MUnTerpanbHas onTuka + + + + + + + +
2 KBaHTOBas u onTHYeCKas

AHTOBA 1 OITHACCKA + - - + - + - -
ANEKTPOHUKA
3 HenuHeliHas onTUKa + + + + + + + +
4 TIpoekTUpOBaHUE YCTPONCTB
KBaHTOBOM O ONTUYECKOM + + + + + + + + +
ANEKTPOHUKHU
5 PacnipocTpaHeHue J1a3epHbIX N n n N . " n
MTy4YKOB

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX IPH U3YYEeHHUH AN CUHUILIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIIETEHLUH, (HOPMUPYEMBIX MpPHU H3YYEHUH AUCLUUIUIMHBI, U BHUJOB 3aHATUN

NpeACTaBIeHO B Tabmuue 5.4.

Tabnuna 5.4 — CooTBETCTBHE KOMITETEHIIUH, (POPMUPYEMBIX TTPH U3YUECHUHU THUCHIUILIAHBI, 1 BUJOB 3aHS -

TUN

Bunnl zanstui

DOpMBI KOHTPOJIA
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< <
5 : ; A 2
2 = = g =
= = S S
o :
~
I1K-3 + + + + Ok3ameH, Otyer 1o adbopa-
TOpHOM padote, Onpoc Ha
3aHATUAX, TecT
I1K-6 + + + + Ok3ameH, OtueT no Jadopa-
TOpHOH pabdote, Onpoc Ha
3aHATHAX, TecT

6. MuTepakTUBHBIE METOABI U (POPMBI OPraHU3aAUMHU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx padboOT npuBeaeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
9 S 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT z &5
= | is
& g
= S
6 cemecTp

3 Meronpb! pemeHus MeToab! penieHust HeTMHEHHbBIX aaredpanyecKkux 4 [IK-3

HEJIMHENHBIX ypaBHEHUU

anre6pa1/1qvecmx Vroro 4

ypaBHEHUN

4 Metozp! pereHus MeToab! penieHus CUCTeM JIMHEHHBIX ajireOpanye- 4 [1K-3

CUCTEM JIMHENHBIX CKHMX ypaBHEHUH

BHEHUU

YpaBHC Hroro

5 Nurepnionsanys u WuTepnonsuus 1 annpokcuManus GyHKIHHA, cpaBHe- 4 IK-3, TIK-

anmpokcuMarysa GyHKIUN | HIE METOJOB M MX peanu3aius Ha DBM. 6

Hroro

8 UucneHHbIE METOIBI MeTtoabl penieHust TpaHUYHBIX 331a4 U UX peann3alus 4 TIK-3, TIK-

peLIeHNs TPaHUYHBIX Ha OBM. 6

anad Hroro 4

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApPOB) IpuBeeHO B Tabnuue 8.1.

Tabnuua 8.1 — HaumeHoBaHME MPAKTHUYECKUX 3aHATUH (CEMUHAPOB)
3 z £
2 = g
2 S £

HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUN (CEMHHAPOB) zF &5
S
a S 2
= o
6 cemecTp
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3 MeTobl pelieHus Mertoapl OT/ACICHUsI KOPHEN TTPU PEIICHUN HETUHEH - 2 I1K-3
HEJIMHENHBIX HBIX alreOpanvyecKux ypaBHEHUH.
anre6pantlveCKHx MeTto/bl penieHusT HeJTMHEHHBIX aareOpanvecKux 2
BHEHUI .
YpaBHE ypaBHeHul. Meton penakcanuu. Meron HerotoHa.
Hroro
4 MeTtopl peneHus Pemenue cucreM TMHEHHBIX anreOpandecKux ypaBHe- [1K-3
CUCTEM JIMHEHHBIX Hui. Meton I'aycca. Mertog LU-pasnoxenus. Meron
ypaBHEHUH 3eitaens.
Hroro
5 UnTepnonsinus u Pemenue cucreM JTMHEHHBIX anreOpanvyecKux ypaBHe- I1K-3, I1K-
anmnpokcumanus ¢pyHnkuuit | Huil. Meron ['aycca. Meton LU-pasznoxenus. Metox 6
3engens.
Hroro
6 Yucnennoe UYucnenHoe narerpupoBanue. CpaBHEHHE METO/IOB. I1K-3, TIK-
MHTETPUPOBAHUE U Pa3znoctHas annpokcumanusi NpoU3BOJHBIX. 6
muddepeHurpoBaHue Wroro
7 YucneHHble METOAEI Meron Diinepa. Metonbl Pynre-Kyrra. T1K-3, TIK-
petnenust 3anaun Korm Wroro 6
JUIsE OOBIKHOBEHHBIX
mddepeHnnanbHbIX
ypaBHEHUH
8 UnCIIeHHBIE METO/BI MeTtobl penieHust TpaHUYHBIX 3a4a4. 2 [IK-3, TIK-
pelIeHust TpaHUYHBIX Wroro 2 6
3a1a4
9 Metonp! onTUMH3anuKd | MeTOabI OITUMU3AIIUH. 2 T1K-3, IIK-
Uroro 2 6
Hroro 3a cemectp 18

9. CamocTrosiTeqbHast paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINU TPE/ICTABIICHBI B

tabmuue 9.1.
Tabauma 9.1 — Buapl caMoCTOSITEIBHON pabOThI, TPYAOEMKOCTh U (POpMHUpPYyEMBbIE KOMIIETEHITUN
3 =
2 ==
V) O =
Bunsr camocTosTenbHON = > 0
Hasganus paznenon S = DopMbI KOHTPOJIS
paboTHI 8 S 2
S =
2 g2
= S
6 cemecTp
1 Benenue [IpopaboTKa JEKIIMOHHOTO 1 I1K-3, Omnpoc Ha 3anaTHX, Tecr,
Marepuasa I1K-6 DK3aMeH
Utoro 1
2 TlorpemHoctu ITpopaboTka JEeKIIMOHHOTO 1 I1K-3, Omnpoc Ha 3anaTHAX, Tecr,
OKPYIJICHUS Marepuaia [TK-6 DK3aMeH
Uroro
3 MeToibl pelieHus [TogroroBka k mpakTuye- 4 | IIK-3, Onpoc Ha 3aHaTusax, Ot-
HEJIMHENHBIX CKMM 3aHATUSAM, CEMMHA- I1IK-6 YeT 10 JIabopaTopHOil pa-
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anredpanvecKux
ypaBHEHUU

pam

[IpopaboTka JIEKIIMOHHOTO
Mmarepuana

OdopmiieHre 0T4ETOB 110
nabopaTopHBIM paboTam

HUroro

oote, Tect, DKk3ameH

4 Metobl pelieHus
CHUCTEM JIMHEHHBIX
ypaBHEHUU

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmieHre 0T4eTOB 1O
nabopaTopHBIM paboTam

Hroro

TK-3,
TK-6

Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaTopHOii pa-
oore, Tect, Dx3amen

5 UnTepnonsius u
anmnpokcumanusi QyHKInun

[TonroroBka k mpakTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JIEKIIMOHHOTO
Mmarepuana

OdopmiteHre 0T4ETOB TI0
nabopaTopHBIM paboTam

HUroro

11

I1K-3,
[1K-6

Onpoc Ha 3aHaTusax, Ot-
YeT 1o JaboparopHoi pa-
oote, Tect, DKk3ameH

6 Yucnennoe
MHTETPUPOBAHHE U
muddepeHnrpoBaHue

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuana

Hroro

TK-3,
TK-6

Ompoc Ha 3ansTUAX, Tecr,
OK3aMeH

7 YnclieHHBIC METOOBI
pemienus 3agauu Komnm
JJI1 OOBIKHOBEHHEIX
nuddepeHnaITbHbIX
YpaBHEHUH

[TogroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

[IpopaboTKa JIEKIIMOHHOTO
Mmarepuana

HUroro

TK-3,
TK-6

Ompoc Ha 3ansaTUAX, Tecr,
OK3aMeH

8 UncneHHbIE METOIBI
perieHust TpPaHUYHBIX
3a1au

ITonroroBka K mpakTuye-
CKUM 3aHSATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

OdopmiieHHE OTYETOB T10
JabopaTopHBIM paboTam

Htoro

I1K-3,
[IK-6

Omnpoc Ha 3ausaTusX, OT-
YeT 1o JabopaTopHoOi pa-
oote, Tect, DKx3ameH

9 MeTobl ONTUMHA3AIAN

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

TK-3,
TK-6

Ompoc Ha 3ansTHAX, Tecr,
OK3ameH
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[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 3

Hroro 3a cemectp 54
[ToaroroBka u cnaya sK3a- 36 DK3aMeH
MEHa

Uroro 90

10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yYCIIeBAEMOCTH 00y4a0uXcsl

11.1. banibHbIe OLEHKH A5 3JIEMEHTOB KOHTPOJIs
Ta6muia 11.1 — banmpHbIE OIEHKH JUTS SIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHI y4eOHOU 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yro KT ¢ | ©Gamr 3a mepuon
NEeATEIIBHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Ormpoc Ha 3aHATUAX 8 8 6 22
Otuet no nabopaTopHOii 20 20 40
pabore
Tecr 8 8
Hroro makcumym 3a nepu- 8 28 34 70
on
DK3aMeH 30
Hapacraromum ntorom 8 36 70 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet OamIoB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpECTaBiIeH B Tadmuie 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU
bayutel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% no 89% ot makcumalibHOI cymmbl 6aiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHOM cymmbl 6aiioB Ha aary KT 3
< 60% oT MakcuMaJbHOW cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecyer cymmbl 0aioB B TPAJIULUOHHYIO U MEXAYHAPOJIHYIO OLIEHKY IPEJICTABJICH B TaOJIHIIE

11.3.

Tabnuma 11.3 — Ilepecuer cymMMbl 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOAHYIO OLCHKY

Wrorosas cymma 0asios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIM Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (odenp xoportio)
75 - 84 C (xoporo)
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70 - 74 D( )
TOBJICTBOPUTEIILHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTENILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HeynoBIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (HeynoBneTBOpUTENHHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKoe 1 HHPOPMALMOHHOE O0ecTedeHre AU CUMIIIMHbBI

12.1. OcHOoBHas1 JIMTEpaTypa

1. KommproTepHOE MOJAETMPOBAHUE W TPOCKTUPOBAHUE [ DIIEKTPOHHBIN pecypc]: YuebHoe moco-
oue / FO. P. CanuxkaeB - 2012. 94 c. - Pexxum pocryna: https://edu.tusur.ru/publications/2548 (nmata o0-
pamenusi: 21.07.2018).

2. Yucnennsle MeToasl : yueOHoe nocobue ans By3oB / H. C. baxsanos, H. I1. XXunkos, I. M.
KoGenbkoB ; MockoBckHil rocyapcTBeHHbll yHuBepcuTeT M. M. B. Jlomonocosa (M.). - 7-e u3n. - M. :
BUHOM. Jlabopatopus 3nanuid, 2011. - 637 c. - (Knaccuueckuili yHUBepCUTETCKUI yueOHUK). - bub-
auorp.: ¢. 624-628. - [Ipeam. ykas.: ¢. 629-632. - ISBN 978-5-9963-0449-3 (nanuune B Oubmmotexe TY -
CVYP -41 »k3.)

12.2. lonostHUTe/ILHAS JIUTEPATYpPa
1. MogaenmupoBanue KOMIIOHEHTOB M 3JIEMEHTOB MHTErpaibHbIX cxeM / IletpoB M.H., I'ynkoB
I'B. — M.: U3n-Bo «Jlanby, 2011. — 464 c. ISBN 978-5-8114-1075-0 (nanuuue B oudimorexke TYCYP - 30
9K3.)
2. UYucnennsie Mmetombl Ha Oaze Mathcad [Tekcr] : ydueOnoe mocobue mist By3oB / C. B.
[Topmae, . B. benenkosa. - CII6. : BXB-IlerepOypr, 2012. - 456 c. : un. - bubnwuorp.: c. 447-448 . -
[Tpenm. ykas.: c. 449. - ISBN 978-5-94157-610-4 (nanuuue B oubnuoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OUS

12.3.1. O6s13aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. KommbproTepHOE€ MOIETUPOBaHHE W TpoeKTHpoBaHue. JlabopaTopHblii mpaktukyMm. Yacts 1
[DnexTpoHHBI pecypc]: MeToanueckue ykazanus kK gaboparopasiM padoram / 0. P. Canukaes - 2012.
39 c. - Pexxum moctyma: https://edu.tusur.ru/publications/2547 (nara o6pamenwus: 21.07.2018).

2. KomnbIoTepHOE MOJECIUPOBAHUE U MPOCKTHPOBAHHE IJIEKTPOHHBIX MPUOOPOB M YCTPOUCTB
[DnekTpoHHBIN pecype]: MeToaudeckue ykazanus K npaktuueckuM 3anatusim / FO. P. Canukaes - 2012.
16 c. - Pexxum noctyna: https://edu.tusur.ru/publications/2848 (nara obpamenus: 21.07.2018).

3. KommnbroTrepHoe MOIEIHPOBAHUE U MPOSKTUPOBAHUE ONTHUECKUX CHCTEM [DJIEKTPOHHBIN pe-
cypc]: Meroauueckue ykazaHus 1o camocrostenbHoi padore / E. C. anmapos - 2012. 13 c. - Pexxum
noctyma: https://edu.tusur.ru/publications/2594 (nata o6pamenus: 21.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA U
HHBAJIN/I0B

Y4eOHO-MeTOAUUEeCKHE MaTepHalibl JJIsi CAaMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOXXHOCTSIMHU 37I0OPOBBSI U WHBAIMJIOB MPEIOCTABISAIOTCS B (popmax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCIPUATHUS UHPOPMAIIIH.

Jlaist i1 ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

JIst M1 ¢ HApYLIeHUusIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JIJis1 JINI ¢ HAPYIIeHUSIMU ONOPHO-ABUIaTEeIbHOI0 aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHo hopme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAINIMOHHBbIE CIPABOYHbIE CHCTEMbI
1. Tlpu u3ydeHHH AMCUUIUIMHBI PEKOMEHAYETCS UCIIONb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE 51 TTIONCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYyN
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https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHMYECKOE 00ecrieyeHue TUCIUILIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uiue TpeGoBaHNS K MATEPHAJBHO-TEXHUYECKOMY M IIPOIPAaMMHOMY 00ecredyeHn o
AUCHMILTUHBI

13.1.1. MaTrepuajibHO-TEXHHYECKOE U MPOrpaMMHOe olecriedeHne J1JIsl JeKIIMOHHBIX 3aHATHI
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYaTbHBIX KOHCYIBTALIUH, T€-
KYIIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTeCTAIlMU HCITONIb3YeTCs yaeOHas ayIMTOPUS ¢ KOJMYECTBOM T10-
CaJIOYHBIX MECT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHIApPTHOHN y4ueOHOI mebenbro. MmeroTcs
JIEMOHCTPAIIMOHHOE 000PYI0BAaHUE U YUeOHO-HATIISATHBIE TTOCOOMS, 00€CTICUNBAIOIINE TEMATHIECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3JielaM TUCITUTUINHEI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U POTPAMMHOE o0ecnieuyeHue Jisl NPAKTHYECKUX 3aHSATHIl

VYueOHas ayquropust

yueOHasi ayAuTOpUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, y4eOHas ayUTOPHs JIJIsl IIPOBE-
JIEHUS 3aHATUNA MPAKTUYECKOTO THIA, yueOHasl ayAUTOPHS JUIsl TPOBEICHUS 3aHSITHI CEMUHAPCKOTO THUIA,
MOMEIIEHHEe I IPOBEACHUSI TPYNIOBBIX U UHIUBUAYATIbHBIX KOHCYJIbTAIINA, TTOMEIICHNUE ISl TIPOBE/Ie-
HUS TEKYIIEro KOHTPOJIA U MMPOMEKYTOUYHOM aTTeCTalNU

634034, Tomckas obnacts, . Tomck, Bepimununa ynuia, 1. 74, 224 ayg.

Onucanue UMeroIerocs 000py10BaHUS:

- KommuiekT cnernuaan3upoBaHHON yueOHOM MeOeu;

- Pabouee mecto npenonasarens.

[TporpammHoe obecrieueHme He TpeOyeTcs.

13.1.3. MarepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedyeHne J1JIs JadopaTopHbIX padoT

KomnibroTepHsIil kitacce

yaeOHast ayTUTOPHsI 7Sl IPOBEACHMSI 3aHATUI MPAKTUYECKOTO TUTIA, yueOHast ayTUuTOPHs ISl TIPO -
BEZICHUS 3aHATHI 1a00paTOPHOTO THUMA

634034, Tomckas obmacts, T. Tomck, Bepmmununa ynuna, a. 47, 511 aya.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- KommyTtarop 3COM OFFICE CONNECT;

- Monutop 17" 0.20 SyncMaster 763MB TCO99;

- Komnerorep CELERON (8 mit.);

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

- Komnsrorep WSI1 (7 wirt.);

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

- OducHsIi cucTeMHBIH 050K (2 IT.);

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

- [Tomemenune i XxpaHeHUs1 yaeOHOTO 000pYIOBaHUS;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpamMHOe obecrieueHue:

— Open SUSE 11

— OpenOftice

— Ubuntu 11

13.1.4. MaTepuaabHO-TEXHHYECKOE H MPOrpaMMHoOe ofecrieyeHne A1 CaMOCTOSATeIbHOIl padoThI
Jis caMoCTOATENbHON paboThl UCHONB3YIOTCS Y4YeOHbIE ayIUTOPHU (KOMIIBIOTEPHBIE KIJIACCHI),
PacCTIOIOKEHHBIE 0 aJpecam:
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- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocrexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. ToMck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacts, T. ToMmck, Bepmmanna ynmuna, 1. 74, 207 ayn.

CocrtaB 000pyI0BaHUSA:

- yueOHasi meOelb;

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

- KOMIBIOTEPHI MOIKIIOUEHBI K ceTd «HTepHeT» M 00eCreunBaroT JIOCTYIl B AJIEKTPOHHYIO HH-
(dhopManoOHHO-00pa30BaTEeIIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe OOecneyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSAIMH 310POBbSI U HHBAJIUI0B

OcBO€HHE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbS U MHBAJIMJIAMU
OCYIIECTBIISIETCS C UCTIONB30BAHUEM CPEJICTB 00YUYEHHS OOIIEro U CIeHaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 00yUYaIOUIMMUCS ¢ HAPYUIEHUSIMHU CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH amnmaparypbl, MyJIBTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPEIICTB MIpreMa/epea-
i yueOHOM nH(OpMaLMK B JOCTYNHBIX (hopMax, MOOMIEHOM CUCTEMBI ITPETOIaBaHus Ui 00yUYaroIuXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. YdeOHas ayTuTOpHsl, B KOTOPOU 3aHUMAIOTCS
oOyuaroniyecsi ¢ HapylIeHHEM cllyXa, 000pyJI0oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHJIEO-
TEXHUKOM, JEKTPOHHOU JOCKOU, MYJIBbTUMENUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYUYAIOIIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSIMH IIPETyCMOTPEHO HUCIIOIb30BaHUE B
JICKIIMOHHBIX U YYCOHBIX ayJUTOPHUSIX BO3MOXXHOCTH IMPOCMOTPA YIAICHHBIX 00BEKTOB (HApUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBEIUUHUTENCH 17151 KOM(GOPTHOTO IPOCMOTpa.

[Ipu 3anATHSIX ¢ O0YUYaIOIUMHUCS ¢ HAPYIIEHUSIMUA OMOPHO-ABHUIaTeIbLHOI0 ANNAapaTra UCIOJb-
3yIOTCS aJIbTepHATUBHBIEC YCTPOICTBA BBOAA MH(OPMALIMU U IPYTHe TEXHUUECKHE CpeIcTBa IpuemMa/epe-
nauu y4eOHo# nH(pOopMaIuy B TOCTYMHBIX (opMax, MOOMIIbHOM CUCTEMBI OOYUYEeHUS ISl JIFO/IeH C WHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTrepuajJbl 1 METOANICCKUEC PEKOMEHIAUHU IO OPraHUu3allui U3yICHUSA
AUCHHUITINHbI

14.1. Conep:xanue OLIEHOYHBIX MATEPHAJIOB U METOAUYECKHUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU CCI)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA 3aerHJIeHHI>IX 3a I[PICIII/IHJIPIHOfI
KOMIIETCHITUI MCTIOJB3YIOTCS OIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIE 3aaHUA

1. YroObl peanu3oBaTh YHCICHHBIH COCTAaBHUThH IUIAH
METO, HEOOXOAUMO. ..

COCTaBHUTh CUCTEMY YPABHEHUN

COCTABUTh MPOTPaMMy WJIM BOCIOJIb30BAThCS
TOTOBOM

COCTAaBUTDH aJITOPUTM

2. Boibepure (opmyity, UCIIOTIB3YEMYIO B X =xF —1F(x")

CornacoeaHa Ha noprane Ne 40029 13



merone Heroorona s
HEJIMHEHNHOTO YpaBHEHUs

YTOUHCHHUS  KOPHHA

k+1 —
X

- (F'(x"))" - F(x')

k+1 —
=X

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

k k—1
k+1 k X —X

F(x")—F(x")

'F(xk)

3. Boibepute hopMyIIy, HCIONB3YEMYIO B X =xf— (F'(x"))" - F(x")
METOe CeKyIIMX /Il YTOYHEHHUS  KOpHS k-1
HEJIMHEHHOTO ypaBHEHHS X =x"— X'=x -F(x¥)

F(x')—F(x"")
Xk+1 — Xk _ (Fr(x() ))1 . F(Xk)
Xk+1 — Xk o TF(Xk )
4. BeiGepute hopmyity, HCIIOIB3YEMYIO B X = xF— 1F(x")
METOJE peNaKCalu Uil YTOYHEHHUS KOPHS F—
HEJIMHEHHOTO ypaBHEHUS ok X X F(x*
F(xk)—F(xk_l) ()
X = x — (F'(x"))" - F(x')

=X - (F(xF))! - F(x)

5. Jns OGomee OBICTPOrO YHCICHHOTO
pCLICHHUS CHUCTEM JIMHEHHBIX  YpPaBHEHUH C
TpéX}II/Ial"OHaJ'II)HI)IMI/I MarpuamMu
PUMEHSIETCS. ..

meron ['aycca

meroa LU-pa3znoxenus

MCTOI ITPOTOHKN

MeToxn 3enaeis

6. Kakoli u3 mnepeduciieHHbIX METO/OB
pELIEHHs  CHCTEM  JIMHEWMHBIX  ypaBHEHUM
SIBJISIETCS] UTEPALIMOHHBIM ?

meroxa LU-pa3noxeHnus

MCETOA ITPOTOHKH

METOJ 3enaens

Mmeron ['aycca

7. UnTepnonsuus — 3TO...

BBIYMCJICHUC OHpeI[eJ'IéHHOFO HHTCI'pajia Ha
3a1aHHOM YYaCTKC

BBIOOD BUJa (DYyHKIMU ¢(X) U ompeneicHue e&
KOO(P(PUIIMEHTOB,  HMCXOAS W3  KPUTEPHUEB
HAWTy4IIero MPUOIMKeHHS B TOUKaX X; K f(x)

npubmkeHHast 3aMeHa (QyHKUUHU f(x) Apyroi,
Oosee mankoit GyHKIMEH @(X)

MOCTPOGHUE Ui JaHHOW QyHKIUM y=f(x)
MHOTOYJICHA ((X) CTETICHH M, TPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX X; T€ )K€ 3HAYCHHS ); , YTO U

Qyniuns f(x)
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8. AnmpokcuMaisi — 370...

npuOIMKEeHHasT 3aMeHa (QyHKIHH f(X) APYyToW,
Oonee rankoit pyHkuen ¢(x)

BbIOOp BUAa (QYHKUIUHM ¢(X) U olpeneneHue eé
KOO(P(UIIUEHTOB, HCXOAS W3  KPUTEPUCB
HAWTY4IIero MPUOIIKEHNs B TOUKAX X; K f(x)

NOCTpOEHUEe Uil JaHHOM ¢dyHkumu y=f(x)
MHOTOWIEHA ¢(X) CTENEHU M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ K€ 3HAYCHHS ); , 4TO U

bynkms f(x)

BBIYHCJICHUC onpenenéHHoro HHTCrpajia Ha
3a/ITaHHOM YYaCTKC

9. CrmaxuBaHue CETOYHOH (QYHKIIUH
3TO...

NOCTPOEHUE Uil JaHHOW QyHKUIuM y=f(x)
MHOTOWIEHA ¢(X) CTENEeHH M, IPUHUMAIOLIETO B
3aJJaHHBIX TOYKaX X; T€ K€ 3HAUCHHS ); , 4TO U

bynkms f(x)

BBIYHCIICHUC onpenenéHHoro HHTCrpajia Ha
3a1aHHOM YYaCTKC

BBIOOp BHJIa PYHKIIMHU ¢(X) U OompenesieHne eé
KO3((UIIMEHTOB, UCXOAS U3  KPUTEPHUEB
HaWJIy4I1ero NpuoOImKeHs B TOYKaX X; K f(x)

npuOImKeHHast 3aMeHa (QyHKUUU f(x) Ipyroii,
Oonee mankoi ¢pyHkuuei g(x)

10. Bomee TOYHBIM TPUOTMIKEHUEM K
3HAYEHUIO TIPOU3BOHOM SIBIISAETCH...

JICBasd pasHOCTHAad MpOU3BOAHAA

HCHTpaJibHas pa3HOCTHAs MPOU3BOAHASA

ImpaBas pa3HOCTHAA MMPONU3BOAHAA

3HaueHue (YHKIMH B CPETHEN TOUKe

11. BeiGepute ¢dopmyny YHCIEHHOTO
pacyera ONpeIeICeHHOTO WHTErpaja 1Mo METOIY
Cumricona

f(X)dXNZ f(Xi—1/2)h

2

f(x)degN; f(xi)+2f<xi—l) h

9

N

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

i=1

9

9 e

fx)i= 3 )
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N

f(x)dXN; g(fi—1+4fi—1/2+fi)

12. Beibeputre ¢opmMyay YHUCICHHOTO
pacyera ONpeIeIeHHOT0 WHTErpaja 1Mo METOLY
IPSIMOYTOJIBHUKOB

Q e & | Q e T | Q C—

Y
x
=
l\ZZ4
—
>
<

N
=y

b

[ 1) dxm Rl fow2(F et f, )]

h
"'46[f1/2+f3/2+---+f1v71/2]

N

J. f(x)dXN; g(fi—1+4fi—1/2+fi)
/

13. Beibepure ¢opmMyny UHCICHHOTO
pacdera OINpeNeIeHHOTO WHTErpaia Mo METOAy

Tparenui
N
f(x)dx=~2 f(x;_)h
i=1
b N
X )+f(x,_
a i=1 2
b N
[ fx)ax~3 f(x)h
a i=1
14. Kakas wu3 ¢dopmyn ans pacuera dbopmyna Tpamneuuit
OTIpe/IeNIEHHOTO UHTErpaJia TouHee? (bopMyita CHMICOHa
dbopMysia IpsIMOYTOJILHIUKOB
(dopMmyrna mpaBbIX NPSIMOYTOJIBHUKOB
15. BwiGepuTe BapuaHT, TI1Ie YKa3aHBI ki=f(te, va), lko=f(t: + 7, y, + k)
¢dopmynel it meroma Pynre-Kyrra  3-ro Va1 =V + 0.5tk + k3)
TopsAaKa ki=f(t., ya), k2 =f(t, +0.57,

yn+0.5rk1),
ks = f(t, +0.57, y, + 0.57k: ),
ks = f(t, +7, yu + Th3)
Vnt1 =Vn T T(k1+2k2+2k3+k4)/6

ki=f(t.,, ), ko = f{ t, +0.57,
yn+0. 5Tk]),
ks = flt +1, yo — th; + 2tk2 ),
Vui1 = Yn T (ki +4ky+k3)/6

ki=ftu, yu), ko = f{ ta +0.57, y,+0.57k;)
Vut1 = Yo T Th>
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16. KakoB HauBBICIINN JOCTHKUMBIN
MOPSIJIOK  allIPOKCUMAIIUU I ABYXATAITHBIX
MeToq0B Pynre-Kyrra?

1(50):38178

BTOPOi1

TpeTui

YETBEPTHIN

17. Kakoi u3 yKa3aHHBIX METO/OB
SIBJIIETCSL METOAOM PELIEHMsI TPAHUYHBIX 3a7a4?

Merop Diinepa

Merton cTpenbObl

Meroas! Pynre-Kyrra

CI/IMMeTpI/I‘-IHa}I cxXeMa

18. Vkaxure mnepByio ¢opmyrny Pynre
JUTSL QITOCTEPUOPHOH OIEHKH MOTPEITHOCTH

Wymalm = W + RO + O( hp+1)

Wi ,— W, 2
p:1n(M /Ink

W= Wi

W= Wy,

R.=
kP

R,=Ah’

19. Ykaxwure BTOpyto hopmyny Pynre

Wymoun = Wh + RO + O(hP‘”)

Wi~ Wien /Ink

p=In
( Wi™ Wi

W= Wy

20. Vkaxure ¢dopmyiny OWUTKeHa A
OIIpeIeJICHUS NTOPAIKa METOA

Wymoun = Wh + R() + O(hp+1)

/Ink

p:ln th_szh
W= Wiy

W= Wi

R.=
kP

R,=Ah’

14.1.2. Dx3aMeHANMOHHbIE BONIPOCHI
1. MeTopl penieHusl HETMHENHBIX ypaBHEHUH. MeToabl OTIEIEeHUS KOPHEH.

2. Meton AUXOTOMHUH.

3. Metop penakcanum.

4. Meton HrroToHa.

5. Mertop cekymux.

6. Meton SIkoou. Metop 3eiinens.
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7. I'nObpuaHbIE METO/BI.

8. [IpsiMble METOJBI pEIICHUsI CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHud. OOpalieHue mar-
PUIIBL.

9. Metop 'aycca miis pelieHusi CUCTEM JIMHEHHBIX YPaBHEHUM.

10. Meton LU-pa3znoxeHus.

11. MeToa mpOroHKH.

12. MHuorounen Jlarpanxa.

13. Muorounen Herorona.

14. UnTepnonsuus crijiaiHaMu.

15. Anmpokcumarust QyHKITHA.

16. PazHocTHas anmpokcuManus IpON3BOIHBIX.

17. YUucnennoe unrerpupoBanne. opmysia npsaMoyroabHUKOB.

18. Uucnennoe nurerpuposanue. @opmMyna Tpanemnuii.

19. Yucnennoe unrerpupoBanue. opmyna CuMIicoHa.

20. Meton Diinepa.

21. CummeTpuyHas cxema.

22. Meroasl Pynre-Kyrra.

23. MeTozpl perieHus KpaeBbIX 3a1a4. MeTon CTpenbOBbl.

24. Metoppl pelieHus KpaeBbIx 3ana4. PasHocTHas cxema.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. Beenenme. Llenp quctumuiveel U €€ conepkanue. [Ipeamer NUCUMIUIMHBL. YCTpAaHUMBIE U HEY-
CTpaHUMBbIE MOTPEIIHOCTH. TpeOoBaHMs K BEIUUCIUTEIIEHBIM METOIaM.

2. Ouenku norpemHocten okpyrienus. [Ipeacrasnenne u okpyrienune yucea B OBM. Mexanuzmbl
HAKOIUICHUS IIOIPEIIHOCTENH. YMEHBIIECHUE [TOTPELIHOCTEN.

3. Meroabl penieHHs] HETMHEWHBIX ypaBHEHUI. MeTobl oTenenus kopaeil. Meron nuxoromuu. Me-
Tox penakcaruu. Meron Hetotona. Meton cexymux. Meron Sko6u. Meron 3eiinens. I'ubpuaasie
MeTozabl. OMNOKN OKPYTJIEHUS B UTEPALIMOHHBIX METOJIaX.

4. IlpsiMble METOIBI PELICHUsI CUCTEM JIMHEHHbIX anreOpandeckux ypaBHeHud. OOpaleHue marpu-
ubl. Meton [Maycca. Meron LU-pa3noxenust. MeToq mpOroHkH.

5. Wntepnomsuus ¢pynkuuii. Kanonnueckuit MmuorowieH. Muorownen Jlarpanxa. Muorouien Hero-
ToHa. [Ipubnuxenne palvOHAIBHBIMU U TPUTOHOMETPUYECKUMHU (PyHKUIUAMU. CXOOUMOCTh HH-
TEPIOJALMOHHOrO npouecca. MuTepnonsiuus cruiaitHaMu. Anmpokcumanus GyHKLIUH.

6. PasHocTHas anmpokcuMalnus Mpou3BoAHbIX. YncneHHoe nuterpupoBanue. Gopmyna npsaMoyrosb-
HukoB. @opmyna Tpaneuuii. @opmyna CumncoHa.

7. TlocranoBka 3agaun. Metoz Ditnepa. Cummerpuunas cxema. Meronsl Pynre-Kyrra.

[ToctanoBka rpaHu4HOM 3agaun. Metos cTpenbObl. PasHOCTHBIN MeTOz.

9. TlocranoBka 3ajay onTUMuU3auKuu. Metobl 0e3yclioBHOM onTUMH3aU. MeToabl yCIOBHON ONTH-
MU3aLUH.

*

14.1.4. Tembl 1a00paTOpHBIX padoT
MeTob1 perieHus] HeTMHEHHBIX alreOpanvyecKux ypaBHEHUI
MerToznb! perieHts CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUN
WNHTepnonsnus u anmpokcumanus GyHKIHi, CpaBHEHHE METO/IOB U UX peanu3alius Ha DOBM.
Mertonpb! perieHus rpaHUYHbIX 33134 U UX peanusanus Ha OBM.

el el

14.2. TpeﬁoBaHml K OLICHOYHBIM MaTe€puajiamM JJid JIUl ¢ OrpaHU4Y€HHBIMUA BO3MOKHOCTAMUA
3A0POBb{ U HHBAJIUI0B
I[JISI JiuI) ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 30POBbS U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUYCHb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
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Ta6J'II/H_[a 14 — I[OHOJIHI/ITGHBHBIG MaTCpualibl OUCHUBAHUA IS JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu
oOyJarommxcs

Bup! JONOTHATENBHBIX OIEHOYHBIX
MarepuaioB

@DopMBI KOHTPOJIS U OIICHKU
pe3yJIbTaTOB O0y4YeHUs

C HapymieHusIMHU
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pa0OTHI

IIpenmy111€CTBEHHO MTMCbMEHHAs
IIPOBEpPKa

C HapymeHusiMu
3peHus

CobeceroBaHue 1o BOIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHAMBHYaTbHO)

C HapymieHus MU
OIIOPHO-
JIBUTATEIIBHOTO
armrapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JAUCTaHIIVOHHBIMHA
METOAaAMMU

C orpaHUYEHUSIMH I10
00LLIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKA
METOJIaMU UCXO/Isl U3 COCTOSIHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. Meroauyeckre peKOMEHAALUMH 110 OLEHOYHBbIM MATEePHAJIaM JJIsl JIML C OTPAHNYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

Jnis M ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIOB TPEAyCMAaTPUBACTCS JI0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MIPeI0OCTaBJICHNE 3aJJaHusl C UCIIOJb30BAaHUEM CYpIONIEPEBOIA.

Jluniam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAJHJaM YBEJIHMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [yt Takux 0Oydaromuxcs npeaycMaTpruBaeTcs 10CTyII-
Hast popMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oneHNUBaHUS Pe3yabTaTOB OOYYEHUS JIUI C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLUIUIMHE MpeyCMaTpUBaeT MpeocTaBieHne nudpopmManun B GopMax, aaanTH -
POBaHHBIX K OTPAHUYCHUSM X 30POBBS M BOCHIPUATHS HHPOPMAIINH:

JL1s1 JIMI ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEeKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe yBEIIMUEHHBIM HIPUPTOM.

JList i1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYSHHBIMH BO3MOKHOCTSIMH 3[JOPOBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI pe3yJIbTaToB 00yYeHHsI MOXKET MPOBOANUTHCS B HECKOJIBKO JTAIOB.
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