MHUHHUCTEPCTBO OBPA3SOBAHUS 1 HAYKH POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIapCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA 1 PAIIMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JlupexTop JenapraMeHTa 00pa3oBaHUs
II. E. Tposu
«_» 20 r

PABOYAS ITPOTPAMMA TV CHUTIJIMHBI
KomnbrorepHoe MoempoBanye ¥ NPOeKTHPOBAHNS NPUOOPOB KBAHTOBOM JICKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cnernuaibHOCTh: 11.03.04 Jj1eKTPOHNKA U HAHOJJIEKTPOHUKA
HanpasnenHocts (npo¢uis) / cienmanuzanus: KBanToBasi m onTuyeckasi 31eKTPOHHKA
dopma oOyueHUs: OUHasA

@axynsreT: @IT, PakyJabTeT JIEKTPOHHOI TEXHUKH

Kadenpa: I, Kadenpa 31ekTpoHHBIX NPHOGOPOB

Kypc: 3

Cemectp: 5

Y4eOus1ii man Habopa 2015 rona

PaCHpCI[eJ'ICHI/IC pa60qero BpPEMCHU

Ne Bunpl yueOHO# nesITeIbHOCTH 5 cemectp Bcero Ennaunner
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
7 [TonroroBka u caadya sk3amMeHa 36 36 4acoB
8 OO0mas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 5 ceMecTp
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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,
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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

JucuuiuinHa «KomnbroTepHOe MOJENIMPOBAaHUE U MPOEKTUPOBAHUS MPUOOPOB KBAHTOBOM 3JIEK-
tponukn» (b1.B.JIB.11.1) otHocutcs k 610Ky 1 (BapuatuBHasi 4acTh).

[TpeamecTByOIMMUMH TUCHMIUIMHAMY, (GOPMHUPYIOLIMMH HadajbHbIE 3HaHUS, ABJstoTca: MH)op-
MalMoHHbIe TexHoNoruu, Maremaruka, [Ipuknaanas uapopmaTrka, TeopeTudeckue 0CHOBBI AIEKTPOTEX -
HUKH.

[ocnenyromuMu TUCIMIIMHAME SIBIISTIOTCS: AKYCTOONITHYECKHE METONbI 00paboTku MHpOpMa-
nuu, MHTerpanpHas ontuka, KBaHTOBas M onTHyeckas NEKTPOHHKA, KOMIIOHEHTBI 2IEKTPOHHBIX CXEM,
Henuneitnas ontuka, OnTrueckue MeTonsl 00padbotku nHpopmarmu, [IpoekTupoBanne ycTpoiCcTB KBaH-
TOBOW O ONTUYECKOM NEKTPOHUKH, PacipocTpaHeHue 1a3epHBIX IIyYKOB.

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
5 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} = =
=n jas O O % s [} s
? S < < oS 20
Ha3Banus pa3aenoB TUCUUIIIIMHBL < ) e o o 2 &5
= = e = 80 = E
. < < S (=
= = @) m & @ e
5 cemecTp
1 BBenenne 1 0 0 1 [1K-3, TIK-6
2 IlorpeniHoCTH OKpPYyTJIEHUS 1 0 1 I1K-3, I[IK-6
3 Meronpbl pelieHrs HETMHENHBIX alre- 4 4 12 24 |TIK-3, IIK-6
OpanuecKux ypaBHEHUU
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
HEIX 3a7a4
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
5 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

[IpenmecTByronme UCIUILTHHBI
1 UndopmanmoHHbie TEXHO- 4 N n N N 4 N 4 4
JIOTHH
2 MaremaTnka
3 [Ipuknannas nHbopMaTHKA
4 TeopeTuuecKkre OCHOBBI n n n . n n
ANEKTPOTEXHUKHU

[Tocnenyromume TUCIUTIITUHBL
1 AKycTOONTHYECKHUE METOJIbI n n n n n
00paboTku MHPOpMAIH
2 nTerpanpHas ONTUKA + + + + + + + +
KBantoBas u ontuueckas

3 aHTOBA 0 ccka + + + + + + + +
AJIEKTPOHHUKA
4 KOMITOHEHTHI 3JIEKTPOHHBIX N n N N 4 N 4 4
cXeM
5 Hennuelinasa onTHKa + + + + + + + +
6 OnTuyeckue METobl 00pa- n n n n n
00TKH nHGOpMALTUN
7 IIpoekTupoBaHUE yCTPONCTB
KBAHTOBOIT O OIITHYECKOH + + + + + + + + +
ANEKTPOHUKHU
8 PacnipocTpaHneHue a3epHbIX 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
= | ES
& g
= S
5 cemecTtp

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
5 cemecTp

CornacosaHa Ha noprtane N2 38159



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
5 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
5 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)

CornacosaHa Ha noprtane N2 38159
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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 / Camukaes 0. P. - 2012. 94 c. J[lara oOpamenus 6.02.2017 - Pexum npocryna:
https://edu.tusur.ru/publications/2548 (nara obpamenus: 16.07.2018).

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. KomnbproTepHoe MOAETUPOBAHWE W MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB M YCTPONCTB
[DnexTpoHHBIH pecypc]: Mertogudeckue ykazaHus K npaktudeckuM 3aHsatusMm / Camukaes 1O. P. - 2012.
16 c. llara obpamenus 6.02.2017 - Pexxum moctyma: http://edu.tusur.ru/publications/2848 (mara oOpare-
Hus: 16.07.2018).

2. KomnbioTepHOE MOAECTUPOBAHUE U IPOEKTUPOBAHUE ONTUUYECKUX CUCTEM [DIEKTPOHHBIN pe-
cypc]: Meroanueckue ykazaHus o camocrositensHoi padore / lanmapos E. C. - 2012. 13 c. [ara 06-
pamenuss 6.02.2017 - Pexwum pocryma: http://edu.tusur.ru/publications/2594 (mara oOparieHus:
16.07.2018).

3. KowmmbproTepHOE MOJEIUPOBaHHE W MpoeKTHpoBaHue. JlabopaTopHblii mpakTukym. Yacts 1
[DnexTpoHHBIH pecypc]: MeToanueckue ykazanus kK JaboparopusiM paboram / Camukaes 1O. P. - 2012.
39 c. lara obpamienus 6.02.2017 - Pexxum moctyma: http://edu.tusur.ru/publications/2547 (nara oOparie-
Hus: 16.07.2018).

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

Y4eOHO-MeToMueCKUe MaTeprabl sl CAaMOCTOSTEIbHON M ayIUTOPHOM paboThl 00ydaronnxcs
U3 YHCia JIUI C OTPAaHNYCHHBIMU BO3MOKHOCTSIMU 310POBbSl 1 MHBAJIMIOB IIPEAOCTABISIIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopMe YBEITMUEHHBIM MIPUDTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B ()OpME NIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo hopme.

JIJ1s1 JIMI ¢ HAPYLIEeHUSIMH OMIOPHO-AIBUIaTeJILHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

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

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEHYETCSl NCIONb30BaTh 0a3bl JaHHBIX, MHPOPMALIMOHHO-
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
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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. YtoOBl peanw3oBaTh YHUCICHHBIN COCTAaBHUTH IUIAH

METOI, HEOOXOAUMO... o
A, A COCTaBUTh CHCTEMY YpaBHEHHIA

COCTaBUTh NPOrpaMMy MM BOCIIOJIb30BAaThCS
TOTOBOM

COCTAaBUTH AJITOPUTM
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2. Beibepure dopmyity, UCMIOIB3YEMYIO B

k1 — gk

X —1F(x")

metose HpIOTOHAa Ut yTOYHEHHs  KODHS — X — (F'(x"))" - F(x*)
HEJIMHENHOTO YpaBHEHUs
X =x - (F(xf))" - F(x')
k+1_ _k X =x"! k
xT=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-pa3znoxxeHus

MCTOA IMPOTrOHKH

METOI 3enaeis

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

Meroxa LU-pa3noxeHus

METOJ TPOTOHKH

METOI 3enaensd

meron ['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...

npuOmkeHHas: 3aMeHa (QYHKIUH 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)

BBIYHCJICHUC onpenenéHHoro HHTCI'pajia 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)

BBIYHCJICHUC OHpeHCHéHHOFO HUHTCIrpajia 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. ..

JICBAsg pa3sHOCTHAA MpPOU3BOAHAA

HEHTpaJibHasl pa3HOCTHAs IIPpOU3BOAHAs

mpaBas pasHOCTHAA IMPOU3BOAHAA

3HaYeHue QYHKIIMU B CPETHEH TOUKE

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

9
=
x

=

2

™M

-~
>
|
S
=

9 e
M=
-
~><
+
Y
Ke
N
=

N

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

i=1

9 e

2

f(x)dwéf(x,-)h
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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

14.1.2. Dxk3aMeHallMOHHBIE BONPOCHI

1. Meton Diinepa.
2. CuMMeTpuYHas cxeMa.
3. Meronel Pynre-Kyrra.

4. Metonp! pelieHNs HETMHEWHBIX YPaBHEHUH. MeTObl OT/IEIEHNS KOPHEH.

5. MeTox TUXOTOMHH.
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6. Metop penakcaiu.

7. Metox HrrotoHa.

8. Meron cexymux.

9. Metox Sxoou. Metox 3erinens.
10. T'uGpuaHbIe METOIHI.

11. IIpssMble METOMBI PEIICHUS CUCTEM JIMHEHHBIX alreOpandeckux ypaBHeHUi. OOpalieHne Mart-

pULBL.

12. Meton 'aycca niig pemieHusi CUCTeM JIMHEHHBIX YPaBHEHUM.

13. Meron LU-pa3noxeHus.

14. Metoa npOroHKH.

15. MHuorounen Jlarpanxa.

16. Muorounen Herorona.

17. UaTepnonsiuus crijiaiHaMu.

18. Anmpokcumarust QyHKITHA.

19. PazHocTHas anmpokcuManus IpON3BOIHBIX.

20. Yucnennoe unrerpupoBanuie. Dopmyiia npsaMoyroibHUKOB.

21. YucnenHnoe unrerpuposanue. @opmyia Tpanenui.
22. Yucnennoe unrerpupoBanue. ®opmyna Cumrcona.
23. MeTofbl perieHust KpaeBbIX 3a7a4. MeTo cTpeNbObl.

24. Metoppl pelieHHs KpaeBbIX 3a7a4d. Pa3HocTHas cxema.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
1. MeTtonpl perieHns HEIMHEUHbBIX ypaBHEHUNH. MeTobl OT/IENIEHHUs] KOPHEH.
2. Meroapl pelieHUs HETUHEHHBIX anreOpanveckux ypaBHeHHH. Merton penakcanuu. Meron

HrroroHa.

3. Pemenune cucreM JMHenHbIX ypaBHeHH. Meton 'aycca. Meton LU-paznoxenus. Meron 3eii-

JACIIA.

4. Untepnonsuus QyHKUIu. AJTOPUTMBI [MOCTPOEHUS WHTEPIONIALMOHHBIX MHOTOWIEHOB. AI-

NPOKCUMAIUS (PYyHKITHH.

5. YucnenHoe unrterpupoanue. CpaBHeHHE MeTO[OB. Pa3HOCTHasl anmpokcumainus MpOU3BOJI-

HBIX.
6. Meron Diinepa. Meroasl Pynre-Kyrra.

. MeTonbl perieHust KpaeBbIX 3a/1au.

. MeToapl OnITUMU3AIINH.

[N

14.1.4. Tembl 1a60paTopHbIX padoT
1. MeTozp! pemieHus] HeTMHEHHBIX aaredpandecKux ypaBHEHHHA
2. Metozbl penieHns CUCTEM JTUHEHHBIX alreOpandecKuX ypaBHEHUH
3. MaTeprionsuus U annpokcumanus GyHKINH, CpaBHEHNE METOIOB U UX peanu3anus Ha OBM.
4. MeToibl pelieHus rpaHUYHbIX 3a/1a4 U UX peann3anus Ha DBM.

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

3A0PpOBbSI U HUHBAJINAOB

I[J'IH JiMg € OIrpaHUYC€HHBIMA BO3MOKXHOCTAMMA 310POBbS U UHBAJIMIOB IIPEAYCMOTPCHBI JOIMOJIHN -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, ICPCUCHb KOTOPBIX YKa3aH B Ta6JH/IIl€ 14.
Ta6J'II/II_[a 14 — J_IOHOJ'IHI/ITGJ'ILHBIG Marcepualibl OUCHUBAHUA JIsd JTUI ¢ OrPaHUYCHHBIMH BO3MOYKHOCTAMHA

310POBbsSI U HUHBAJIUJIOB

BI/II[I)I JOIIOJTHUTCIBHBIX OILICHOYHBIX
MaTcpualioB

Kareropuu
o0yyJaronmxcs

DopMBbI KOHTPOJISL U OTICHKH
pe3yabTaTOB 00yUeHUS

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PaOOTHI

C HapymeHusiMu
ciyxa

IIpenmy111eCTBEHHO MMCbMEHHAs
IIPOBEpPKa

CobecenoBaHue 1o BOIPOCaM K 3a4ery,
OIIPOC 10 TEPMHHAM

C HapyieHus MU
3peHHS

[TpenmMyIIeCTBEHHO yCTHAsI TPOBEPKa
(MHIMBUAYATIBHO)
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C HapyuieHusIMu
OIOPHO-
JIBUTATEIHHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3aueTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMU
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKAM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pabOTHI, YCTHBIC OTBETHI

[IpenmymiecTBEHHO IPOBEPKA
METOJIaMU UCXO/Isl U3 COCTOSIHUS
o0yy4aromnierocst Ha MOMEHT ITPOBEPKHU

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

Jns muip ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAJIHIOB IPEIyCMaTpUBACTCS 0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPENICTB, @ MIMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHOM (hopMe ¢ YBETHMUEHHBIM MPUPTOM;

— B (hOpME INIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUS BCIYX;

— NpeI0CTaBICHUE 33JaHUs C HCIIONBb30BaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbSI M MHBAJHIAM YBEJIHMYUBACTCS BpeMs Ha
HO/ITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /I TaKuX 0Oy9alomIMXcsl MPeayCMaTpUBAETCs JOCTYII-
Hasi popMa MpeoCTaBIeHHUS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

— MICBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOIB30BAHUEM YCIIYT aCCHCTEHTA;

- MPECTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yJIBTaTOB OOYYECHUS JIUII C OTPAHUYECHHBIMHA BO3MOXKHOCTSIMH 3J10PO-
Bbsl M1 MHBAJIMJIOB IO JUCHUIUIMHE MPEIyCMaTpUBAET MpeaocTaBiIeHne nHpopManuy B GopMax, amaarnTH-
POBaHHBIX K OTPAaHMYCHUSAM HX 3[JOPOBBS U BOCHPUSATHS HHOOPMALIUH:

JL1s1 M1 ¢ HApYIIEHUSIMH 3PeHust:

— B (hOpME INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoi (opme.

J1s1 M1 ¢ HApYIIEeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

— B ()OpME DIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHoOU hopme.

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