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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

JucuuiuinHa «KomnbroTepHOe MOJENIMPOBAaHUE U MPOEKTUPOBAHUS MPUOOPOB KBAHTOBOM 3JIEK-
tponukn» (b1.B.JIB.11.1) otHocutcs 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 z§
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 [1IK-3
HEJIMHENHBIX oTaeneHus KopHen. Meron nuxoromun. Meron peiak-
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 aJIreOpanvyecKkux ypaBHEHUN
anre6pantlveCKHx MeToab! perieHust HeTUHEHHBIX anredpandecKux 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 Nutepnionsnmst GyHKIUN. AJITOPUTMBI TOCTPOCHHUS I1K-3, I1K-
anmpokcuManus GyHKIUH | HHTePIOJSIIIHOHHBIX MHOTOWICHOB. ATITPOKCUMAITUS 6
GhyHKIIHA.
Hroro
6 Yucnennoe UYucnenHoe narerpupoBanue. CpaBHEHHE METO/IOB. I1K-3, TIK-
WHTETPUPOBAHUE 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
Htoro 3
Hroro 3a cemectp 54
IlonroroBka u caada »K3a- 36 DK3aMeH
Me€EHa
Hroro 90

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yYCIIeBAEMOCTH 00y4a0uXcsl

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

. . MaxkcuManbHbIN
. MaxkcuMabHbIH MaxkcuMabHbIH
OneMeHTHI y4eOHOU 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yro KT ¢ | ©Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Ormpoc Ha 3aHATUAX 8 8 6 22
Otuet no nabopaTopHOii 24 24 48
pabore
Hroro makcumyM 3a nepu- 8 32 30 70
on
OK3aMeH 30
Hapacraromum ntorom 8 40 70 100
11.2. IlepecyeT 0aJ111I0B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MPEICTaBIcH B Tabmuie 11.2.
Tabmuna 11.2 — Ilepecuer 6aJIOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Bbanisl Ha 1aTy KOHTPOIBHON TOUKHU Onenka
> 90% oT MakcuManbHON cyMMBI OaioB Ha naty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbI OansioB Ha nary KT 4
Ot 60% 1o 69% ot makcumalibHOM cymmbl 6aiioB Ha aaty KT 3
< 60% oT MakcuMalIbHOW cyMMBI 06autoB Ha gaty KT 2

11.3. [lepecyeTr cymMmMbl 02/JIOB B TPAAMIHMOHHYI0O U MEKIYHAPOAHYI0 OLIEHKY
[Tepecuer cymMbl 0aIOB B TPAAULIMOHHYIO M MEXIYHApOIHYIO OLICHKY MPEJICTAaBICH B TaOMLe

11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIMOHHYIO H MEXTYHAPOIHYIO OIICHKY

Wrorosas cymma 6asios,
Orenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIHN Ornenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xoporro) (3a4TeHO) 85 -89 B (odenp xoporiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBieTBopuTensHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (yIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyAOBJIETBOPUTEIHHO) (HE

Hwuxe 60 6aiuios F (HeynoBiIeTBOPUTEILHO
3a4TEHO) (neyn p )

12. YueOHo-MeTOoAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHue TUCHMIIINHBI

12.1. OcHoBHas1 JuTEpaTypa

1. KomnbroTepHOE MOJEIUPOBAHNE U MPOCKTHUPOBaHKE [DNEKTPOHHEIN pecypc]: YuebHoe moco-
ome / Camukaes 1O. P. - 2012. 94 c. Jlara oOpamenus 6.02.2017 - Pexum npocryna:
https://edu.tusur.ru/publications/2548 (mara oopamenus: 09.07.2018).

2. Ywucnennsle MeTOBI : yueObHoe mocooue mis By30B / H. C. baxsanos, H. I1. XXuakos, I. M.
KobGenbkoB ; MockoBckHit rocynapcTBeHHbll yHuBepcuTeT M. M. B. Jlomonocosa (M.). - 7-e u3n. - M. :
BUHOM. Jla6opatopus 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 »x3.)

12.2. lonosiHuTEIbHAS 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 Oubnuorexke TYCYP - 30
9K3.)
2. UYwucnennsie MeTonbl Ha Oaze Mathcad [Tekcr] : ydeOHoe mocobue mist By3oB / C. B.
[Topmnes, . B. benenxoa. - 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.)

12.3. YueOHO-MeTOOHIECKHE ITOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-MeTOANYeCKHe MOCOOUs

1. KomnbproTepHOe MOAECTUPOBAHHWE W MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB M YCTPONCTB
[DnexkTpoHHBIN pecype]: MeToandeckue ykazanus K npaktuueckuM 3anatusim / Canmkaes FO. P. - 2012.
16 c. Jlata obpamenus 6.02.2017 - Pexxum noctyna: http://edu.tusur.ru/publications/2848 (mara oOparie-
aus: 09.07.2018).

2. KomnbloTepHOE MOAECTUPOBAHUE U MIPOSKTUPOBAHUE ONTUUYECKUX CUCTEM [DJIEKTPOHHBIN pe-
cypc]: Metoanueckue ykazanus 1mo camocrtosrenbHoi padore / [llanmapos E. C. - 2012. 13 c¢. [lara 06-
pamenuss 6.02.2017 - Pexum pocryma: http://edu.tusur.ru/publications/2594 (mara oOpaiieHus:
09.07.2018).

3. KommbroTepHoe MoaenupoBaHue W mpoekTupoBanue. Jlaboparopusiii mpaktukym. Yacts 1
[DnexkTponHBIN pecypc]: Mertonuueckue yka3zanus K jjaboparopusiM padboram / Canmmkaes 1O. P. - 2012.
39 c. Hara oOpamenus 6.02.2017 - Pexxum noctyna: http://edu.tusur.ru/publications/2547 (nata oGpare-
aus: 09.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA U
UHBAJIHI0B

Y4eOHO-METOAMYECKUE MaTePUAIIbI UTSI CAMOCTOSITEIbHON M ayTUTOPHON paboThl 00ydaroImuxcs
U3 YHCTa JIUI ¢ OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 37I0OPOBBSI U WHBAIMJIOB MPEIOCTABISAIOTCS B (Popmax,
a/IalITUPOBAHHBIX K OTPAaHHUYCHHSIM UX 37I0POBbS U BOCIIPHUATHUS HH(DOpMAIIHH.

JJ1s1 JIMI ¢ HApYIIEHUSIMH 3PeHUsl:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEIIMUECHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JJ1s1 JIMI ¢ HAPYIIEeHUSIMM OTIOPHO-IBUTaTeJLHOI0 anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B I1e4aTHo hopme.
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12.4. IIpo¢eccnonabHbIe 0a3bl JAHHBIX M MH(GOPMAILIHOHHBIE CIPABOYHbIE CHCTEMBI

[Tpn n3yueHMM IUCHMIUIMHBI PEKOMEHIYETCs HCIOJIb30BaTh 0a3bl JAHHBIX, WH(POPMALMOHHO-
CIIpaBOYHBIEC u [IOMCKOBBIE CUCTEMBI, kK koroppiM y TYCYPa ectp  pmocryn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneyeHnune

13.1. O0urue TpeOOBaAHUS K MATEPHAJIbHO-TEXHUYECKOMY U IIPOTPAMMHOMY 00ecrie4eHH 0
AUCHHUILIMHBI

13.1.1. MaTrepuaJbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecnedyeHne U JJIeKIMOHHbBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJbHBIX KOHCYIbTAllUH, TE-
KYILIEr0 KOHTPOJISL U MPOMEXYTOUHON aTTeCTAllMU UCTIONb3yeTcsa yueOHasi ayJUTOpHUs ¢ KOJTUYECTBOM I10-
CaJOYHBIX MECT He MeHee 22-24, 000pynoBaHHAs TOCKOM M CTaHAApTHON yueOHOU mebenbro. Mmerorces
JIEMOHCTpAIMOHHOE 000py/I0BaHUE U YUeOHO-HAITISIHBIE TOCOOMS, 00eCIeunBaloIINe TeMaTHYeCKHe Uil-
JIOCTPALIMHU 10 JIEKIIMOHHBIM pa3JieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecriedyeHue A5 NPAKTHYEeCKUX 3aHATHIA

YueOHast ayauTopus

yueOHast ayAUTOPHS JUTsl IPOBEACHUS 3aHATHIA JICKIIMOHHOTO THUIA, yueOHast ayIUuTOPHSI UIs TIPOBE-
JICHUS 3aHATUI MPAKTUYECKOTO THIA, YIeOHas ayTuTOpHs s IPOBEICHHS 3aHATHI CEMHHAPCKOTO THTIA,
MOMEIIIeHUEe ISl IPOBECHUS TPYIIOBBIX U HHIUBUIYAJIbHBIX KOHCYJIBTAIUN, TOMEIICHUE IS TIPOBEIE -
HHS TEKYIIEro KOHTPOJIS U MIPOMEXYTOUHOH aTTecTalun

634034, Tomckast obnacts, . Tomck, Bepimnuna ynuia, 1. 74, 224 ayg.

Onucanne UMeEroIerocs 000pyIoBaHUS:

- Kommnext cnenuanu3npoBaHHoON yueOHON Me0eny;

- Pabouee mecto nmpemnogaBarens.

[IporpammHoe obecnieueHue He Tpedyercs.

13.1.3. MarepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue 1Jisl JIadopaToOpHbIX padoT

KoMmibroTepHslii Ki1acc

yueOHasi ayIUTOpHsl 7Sl IPOBEACHUSI 3aHATUI MPAaKTUYECKOTO TUIIA, yueOHas ayTuTopus JUIsl PO -
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUIA

634034, Tomckas obnacte, . Tomck, Bepmmauna ynuna, a. 47, 511 ays.

Ornucanmne UMEIIerocs 000pyI0BaHUS:

- Kommytarop 3COM OFFICE CONNECT;

- Mounurop 17" 0.20 SyncMaster 763MB TCO99;

- Komnsrorep CELERON (8 miT.);

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

- Kommerorep WSI1 (7 mt.);

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

- OucHBIN CUCTEeMHBIH OJIOK (2 IMIT.);

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

- [lomemienue U1t XpaHeHUs yueOHOTo 000pyIOBAHUS;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto nmpenogaBarens.

[TporpamMHOe oOecrieueHue:

— Open SUSE 11

— OpenOftice

— Ubuntu 11

CornacosaHa Ha noprane Ne 38271 12



13.1.4. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHue I CaMOCTOATEJbHOH padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS y4eOHBIE ayqUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PaCIOJIO’KEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacTs, T. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obnacts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CoctaB 060pynOBaHHS:

- yueOHast MmeOerb;

- koMmnbioTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.81 T, - 5 wiT.;

- KOMIIBIOTEPBI MOAKIIIOUEHB! K ceTH «lHTepHEeT» M 00ecrneunBaroT AOCTYI B 2JIEKTPOHHYIO MH-
(opmManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHO-TeXHHYecKoe o0ecneyeHre TUCHMIJIMHBI VIS JIMI[ C OTPAHMYeHHBIMH
BO3MOKHOCTSIMHU 310POBbS 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI U WHBAJIWIAAMU
OCYUIECTBIISIETCS C UCIIOIB30BAHUEM CPEJICTB 00yUYEHHs OOIIEro U CrelnaJIbHOrO Ha3HAUYCHUSI.

[Tpu 3aHATHAX ¢ 00yYaAIOLIMMUCS ¢ HAPYIIEHUSIMHU CJIyXa [IPELyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmaparypbl, MyJIbTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPENICTB MIpreMa/mepenaa-
4yi yuyeOHOM nHPOPMALIUU B TOCTYIHBIX (hOpMax, MOOMIIBHOM CUCTEMBI MTPETIOJaBaHUs AJIsi O0yJarOIIHXCS
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBbI. YueOHas ayTUTOpHs, B KOTOPOIl 3aHUMAIOTCS
oOyuyaromnyecs: ¢ HapylIeHHEM cllyXa, 00OpyI0BaHa KOMITBIOTEPHON TEXHUKOH, aylIMOTEXHHUKOH, BHIICO-
TEXHUKOMU, FIEKTPOHHOM JOCKOH, MYJIBTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOIb30BaHUE B
JICKLIMOHHBIX U YU€OHBIX ayJUTOPUIX BO3MOXXHOCTH IMPOCMOTPA YJAJICHHBIX 00BEKTOB (HapUMep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTENCH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX C 00yUYaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNMNapara MCIOJb-
3yIOTCSI aJIbTEPHATUBHBIE YCTPOUCTBA BBO/Ia MH(POPMAIMH U APYTHE TEXHHUECKUE CPEICTBA IpHeMa/iepe-
nauu y4eOHoil nHdopMaluu B TOCTYMHBIX (opMax, MOOMIIbHOM cucTeMbl 00y4YeHHs ISl JIFo/Iel C WHBA-
JIUTHOCTBIO.

14. OneHoYHBbIE MAaTEePHAJIBI M METOHYECKHE PEKOMEHIAIMY 110 OPTraHu3alNU H3YyYeHusl
JUCHUILIMHBI

14.1. Conepmalme OILCHOYHBIX MATECPHAJIOB U METOANIECCKUEC PEKOMECHAAIHH
I[J'ISI OLICHKHU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHA 3aKPCINVICHHBIX 34a ﬂHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecroBbIe 3a1aHUA

1. UYtoObl peanu3oBaTh YWCICHHBIA COCTABHUTH IUIAH

METOI, HEOOXOAUMO... o
A, A COCTaBUTh CUCTEMY YPaBHEHHIA

COCTaBUTh MPOTPaMMy WJIM BOCHOJIb30BaThCS
TOTOBOI

COCTaBUTH AJITOPUTM
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2. Bribepure Gopmyiy, HCHIOIB3YEMYIO B
metone HprooroHa U1 yTOYHEHHS  KOpHS
HEJIMHENHOTO YpaBHEHUs

k1 — gk

X —1F(x")

— Xk _ (F'(XO ))l . F(Xk)

X =x - (F(xf))" - F(x')
k+1_ _k X =x"! k
X * =X — -F(x
F(xk)—F(xk_l) ()
3. Beibepute hopMyIIy, HCIIOIB3YEMYIO B X =xf— (F'(x*))" - F(x")

METOIE CEeKYIIUX JUIsi yYTOYHEHHUS KOpHS kK k-1
HEJIMHENHOTO YpaBHEHUS Py T, -F(x")
F(xk)—F(xkfl)
X =x' - (F'(x"))" - F(x')
X =xF —tF(x")
4. Beibepute Ghopmyity, UCIIOTB3YEMYIO B X! = xt — tR(x})
METONE peNaKCaly Ui YTOYHEHHUS KOPHS ——
HEJTMHEWHOTO YPaBHEHUS gk X X F(x
F(xk)—F(xk_l) ()
Xk+1 — Xk _ (Fr(x() ))1 . F(Xk)
XM =x - (F(x)) F(x)

5. Jlns Oomee OBICTPOro YHCICHHOTO
peueHuss CHUCTEM JIMHEWHBIX  YPaBHEHHMH C
TpEXIUAroHaIbHBIMU MaTpulaMu
MPUMEHSIETCH. ..

Mmeron ['aycca

Merona LU-pa3znoxxeHnus

MCTOI ITPOTrOHKU

MeTon 3enaens

6. Kakoli u3 mepevrciIeHHBIX METOOB
pelieHusT CUCTeM  JIMHEWHBIX  ypaBHEHUH
SIBIISICTCS] UTCPAIUOHHBIM?

meron LU-paznoxenus

METOJ TPOTOHKH

METOx 3enaens

merox ['aycca

7. UHTepnionanus — 370...
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BBIYHCJIICHUC OHpCIIeHéHHOI‘O HHTCIrpajia Ha
3a1aHHOM YYaCTKE

BbIOOp BUJa QyHKIUHU ¢(x) U omnpenereHue eé
KO3((UIIMEHTOB,  UCXOAS U3  KPHUTEPHEB
HaWJTy4IIero NpuOIMmKeHHs B TOYKaX X; K f(x)

npubmKeHHast 3aMeHa (QYHKUIUU f(x) ApYroi,
Oonee miankoit pyHkuuen ¢(x)

MOCTPOCHUE I JaHHOW (QyHKIMH y=f(x)
MHOTOWIEHA ¢(X) CTENEHU m, NPUHUMAIOIIETO
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B 3aIaHHBIX TOYKAX X; TC )K€ 3HAYCHUA ); , UTO U

bymxums fx)

8. Amnmpokcumanus — 3TO...

npuOMMKeHHasi 3aMeHa (QyHKUMU f(x) Ipyroi,
6ornee maakoi pyHKuueH ¢(x)

BBIOOp BHAa QYHKIMH ((X) U ONpeneneHue eé
KOO((UIIMEHTOB, UCXOAS W3  KPUTEPHUEB
HAWTYYILEro NpuOIMKeHHUs B TOUKax X; K f(x)

MOCTPOCHUE IS JaHHOW (yHKIMH  y=f(X)
MHOTOWIEHA ¢(X) CTENEHU M, IPUHUMAIOLIETO B
3aJlaHHBIX TOYKaX X; T€ K€ 3HAYeHHs V; , YTO U

ynxums f(x)

BBIYHCIICHHUC onpenenéHﬂoro HHTCrpajla Ha
3aIaHHOM YYaCTKEC

9. CrnaxuBaHUE CETOYHON (HyHKIIHH
370...

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

bymxums fix)

BBIYHCIICHHUC OHpGHCHéHHOI‘O HHTCrpaja Ha
3a1aHHOM YYaCTKC

BBIOOp BHJa QyHKIMH @(X) U ompenercHue eé
k03(pPUIMEHTOB, UCXOAS U3  KPUTEPHEB
HaWJTy4IIero NpuOImKeHHs B TOYKaX X; K f(x)

npubIKeHHas 3aMeHa (QyHKIHUH f(x) ApYyToW,
Oosee mragkoi GyHKIMEH ¢(X)

10. Bonee TOYHBIM NpPUOTMIKEHUEM K
3HAUEHHIO TIPOU3BOTHON SBISIETCHL. ..

JICBad pa3HOCTHAA IPOU3BOAHAA

HCHTpaJibHAasA pa3HOCTHAA MPOU3BOAHAA

ImpaBas pasHOCTHAsA IMMPOU3BOAHAA

3HaueHue (QYHKIIUU B CPETHEH TOUKE

11. Beibepure Qopmyiny YHCICHHOTO
pacuera OmpeAesIeHHOTO HWHTErpana 1Mo METOIY
CumrncoHa

9
=
x
=
2
™M
-~
>
|
S
=

9 e
M=
\h
2
T
~
2

|

N

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

i=1

9 e

2

f(x)dwéf(x,-)h
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12. Bribepute Qopmydy UYHMCIEHHOIO j“f(x)dXNi h(f +4f,_ ,+f))
~ s i—1 i—1/2 i

pacuera ONpeAesIEHHOTO MHTEerpaia 1Mo MeTOdy ~ 6
i-
IPSIMOYTOJIbHUKOB

f(x>dXN; f(xiq/z)h

Ni f(xi>+f(xi71) h

flx)aem 3y, B

Q ) & | Q S &

b

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

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

N

f(x)deZ g(fi—1+4fi—1/2+fi)

i=1

13. Beibepure ¢opmMyny UHCICHHOTO
pacdera OINpeNeIeHHOTO WHTErpaia Mo METOAy

Tparenui
f(x)dx~2 f(xy)h

i=1

b N

J‘f(X)dXNZ f(xl)+f(xl—l) h

a i=1 2

b N

[ Fx)de~2 f(x)h

a i=1

14. Kakas wu3 ¢dopmyn ans pacuera dbopmyna Tpamneuuit

Ju§ HHOT'O MHT ToyHee?
OTIPEIECTICHHOTO erpaja TOYHee (bopMyita CHMICOHa

dbopMysia IpsIMOYTOJILHIUKOB

dbopmyIia rmpaBbIX MPSMOYTOILHUKOB

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)
fopsa ki =f(ta, ya), k2 = f{ t. +0.57,

yn+0. 5Tk1),

ks = f(t, +0.57, y, + 0.57k: ),
ks = f(t, +7, yu + Th3)
Vu+1 = Yn + T(k1+2k2+2k3+k4)/6

ki=f(t.,, ), ko = f{ t, +0.57,
yn+0.5‘[k1),
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)

Win ™ Wich /Ink

W= Wiy

p=ln(

W= Wi

R.=
kP

R,=Ah’

14.1.2. Dx3aMeHallHOHHBbIE BONIPOCHI

Meron Diunepa.
CuMMeTpudHas cxeMa.
Metons! Pynre-Kyrra.

MeTo1 TUXOTOMUH.
Meron penakcauuu.

AN
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13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24.

N —

oW

el

Meron HerotoHa.
Meron cexyuux.
Meron SAxobu. Metox 3eiinens.
. 'uGpuaHBIe METOBI.
. [IpsiMble MeTOABI pelIeHUs] CUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHuil. OOpalieHue mMaTpu-
LbI.
. Meron I'aycca [u1s pelieHnst CUCTEM JIMHEHHBIX YPaBHEHUN.
Meron LU-pa3noxenus.
MeTton IpOroHkH.
Mmuorounen Jlarpanxa.
Mmuorounen HeroTona.
. UaTepnonsmus cruiaifHamu.
AnmnpoxcumManus QpyHKITHA.
Pa3HocTHas annpokcuManys NpoOu3BOJHBIX.
UucnenHoe narerpupoBanue. @opMyiia IpsiMOyTOJILHUKOB.
Uucnennoe uaterpupoBanre. @opmMyia Tpaneuu.
Yucnennoe nunrerpupoBanue. @opmyna CUMIICOHA.
MeTtons! pernieHust KpaeBbIxX 3a7ad. MeToa CTpenbObl.
Metozp! penieHus KpaeBbix 3agad. PazHocTHas cxema.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
MeTtoap! penieHusl HeNMMHENHBIX ypaBHEHUN. MeTo/Ibl OTAENEHU KOPHEN.
Mertozp! perieHnss HeMMHEWHBIX anredpandyeckux ypaBHeHuil. Meron penakcanuu. Meroa Herorto-
Ha.
Pemenne cuctem nuHeiHbIX ypaBHeHHH. Meron 'aycca. Meton LU-pasnoxenus. Merton 3eiine-
TS
Wutepnonauus QyHKIUA. AJTOpUTMBI IOCTPOCHHUS MHTEPIOISALUOHHBIX MHOTOYJICHOB. AMIPOK-
cuManus QyHKIHH.
YucnenHoe nunterpupoBanue. CpaBHeHHE METOAOB. Pa3HOCTHAs annpokcuManys IpOUu3BOAHbIX.
Meton Diinepa. Meronsl Pynre-Kyrra.
MeTtozae! penieHus: KpaeBbIxX 3a1ad.
MeToabl OITUMHU3AIIIH.

14.1.4. Tembl 1a60paTOpHBIX padoT
Mertonbl perieHts HETMHEUHBIX aare0pandecKux ypaBHEHUM
MeTo/b1 perieHus: CUCTEM JTMHEHHBIX aareOpanvyecKux ypaBHEHUI
WuTeprionsnus v anmpokcumanus GpyHKIIUN, cpaBHEHUE METOIOB M HX peanu3anus Ha DBM.
Mertoabl penieHusi TpaHUYHbIX 33/1a4 U UX peanu3anus Ha OBM.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM ISl JIUI] C OTPAHNYEHHBIMUA BO3MOKHOCTAMM

3A0PpOBbSI U HUHBAJINAOB
I[J'IH Jing € OrpaHUYC€HHBIMHA BO3MOXHOCTAMHA 310POBbs U UHBAJIMAOB IIPEAYCMOTPCHBI JOIMOJIHN -

TEJbHBIE OIIEHOYHBIC MaTePHUAIIBI, IEPEUeHb KOTOPBIX YKa3aH B Tadmuie 14.
Tabmuna 14 — JlonomHUTENBHBIE MaTepUajbl OLICHUBAHUS ISl JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
310POBbsI 1 UHBAJIUJIOB

KaTeFOpI/II/I BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKHN

o6yan01u1/Ixc;1 MaTcpualioB PE3YJIbTATOB 06yquI/1;1

C HapymeHusiMu

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[Ipenmy11eCTBEHHO MUChbMEHHAs

clIyxa IMPOBCPKa

C napymenussmu | CobeceoBaHMe IO BOIpOcaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHAs IPOBEPKa

3peHus OIIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymieHus MU Pemenue qucTaHIIMOHHBIX TECTOB, [IpenmMymIeCTBEHHO AUCTAHITMOHHBIMH
OTIOpPHO- KOHTPOJBbHBIC PAaOOTHI, MUCEMEHHBIE METOAAMH
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JABUIaTCIIbHOTO CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI K
arrmapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBMCHHBIC CaMOCTOATCIIBHBIC Hpel/IMYI_HCCTBeHHO IIpOBEPKa
O6IJ.[€M€I[I/H_[I/IHCKI/IM pa60TBI, BOIIPOCHI K 3a4CTYy, METOJaMU UCXO0As N3 COCTOSHUA
IIOKa3aHUAM KOHTPOJIbHEBIC pa6OTBI, YCTHBIC OTBEThI o6yqa}omeroc>1 Ha MOMCHT IIPOBEPKU

14.3. MeTtoguuecKue peKOMEeHIAIMH M0 OLIEHOYHBIM MaTepHaIaM /ISl JUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muI ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAJIHIOB IPEIyCMaTpUBACTCS 0-
cTynHas (hopma MpeaoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPENICTB, @ MIMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHMUEHHBIM MPUPTOM;

— B ()OpME INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX;

— NPEeIOCTaBICHUE 33JaHuUs C HCIIOIBb30BaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI M MHBAJHIAM YBEJIHYUBACTCS BpeMs Ha
HO/ITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /111 TaKuX 0Oy9aromMXcsl MPeayCMaTpUBAETCs JOCTYII-
Hast opMa mpeIoCcTaBIeHUS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MUCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOIB30BAaHUEM YCIIYT aCCHCTEHTA;

- MPECTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yJIBTaTOB OOYYECHUS JIUII C OTPAHUYECHHBIMHA BO3MOXKHOCTSIMH 3710PO-
Bbsl M1 MHBAJIMJIOB IO JUCHUIUIMHE TPEIyCMaTpUBAET MpeaocTaBiIeHne nHdpopManuy B GopMax, amaarnTH -
POBaHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUSATHS HHOOPMALIIH:

JL1s1 I ¢ HApYIIEeHUSIMH 3PeHust:

— B ()OpME INEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo (opme.

JL1s1 M1 ¢ HApYIIEeHUSIMHM OTIOPHO-ABUTaTe/ILHOI0 anmnapara:

— B (hOpME INIEKTPOHHOTO TIOKYMEHTA;

- B ITe4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3710POBbS U HHBAJIUIOB TIPOLIE-
Zypa OIICHWBAHUSI PE3yJIbTaTOB 00YUYSHHS MOKET IIPOBOUTHCS B HECKOIBKO JTATOB.
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