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1 | Jlekuun 4 4 8 4acoB
2 |IIpakTHueckue 3aHATHS 4 4 8 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 8 8 16 4acoB
4 |3 HUX B HHTEPAKTHBHOH (popme 4 4 4acoB
5 |CamocTosTenbHas paboTa 62 93 155 4acoB
6 | Bcero (6e3 ax3amena) 70 101 171 4acoB
7 |IloaroroBka M cava HK3aMeHa 9 9 4acoB
8 | OO6mas TpyI0eMKOCTh 70 110 180 JacoB
5.0 5.0 3.E

KonTponbHbie paboThl: 4 cemecTp - 1
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokosn Ne 2 oT « 24 » 1 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 09.03.03 [puknagnas nadopmaTtuka, yrBepxkaeHHoro 12 mapra 2015 roma, paccMoTpeHa M yTBEp-

JKJIeHa Ha 3acelaHuM Kadeaper «  » 20 ropa, npotokon Ne
Pazpabotunku:
noueHT kadp. ACY B. B. Pomanenko

3aBenyromuii odecrieunBaroien kag.
ACY A. M. Kopukos

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

noreHT kadp. ACY A. . NcakoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbro AUCHUITIIMHBI ABJISETCS U3YUYEHHUE TEOPETUUECKUX METOJIOB U OCBOCHUE NMPAKTUUYECKUX Ha-
BBIKOB B HCIIOJIb30BAaHUH YMCIIEHHBIX METOJOB IPH PEIICHUH 3a7a4 MOUCKa HyJel (yHKIuUI oaHOoM nepe-
MEHHOM, pELICHUs] CUCTEM JIMHEHHBIX U HEJIMHEHWHBIX YPABHEHWH, BBIUMCICHHUS COOCTBEHHBIX YUCEN U
COOCTBEHHBIX BEKTOPOB MaTpHI], OOpaIleHUs] MaTpHll, UHTEPIOIUPOBAHUS (DYHKLIMN, YUCICHHOTO TUd-
(bepeHIUpOBaHNs U UHTErpUpOBaHus QyHKIUH, pemieHus AuddepeHuanbHbIX 1 UHTErPajIbHbIX ypaBHE-
HUM.

1.2. 3agaun JIMCHMIIINHBI
— OcHoBHOU 3a7aueil M3YYCHHS TUCIMIUTUHBI SBISETCS MPUOOPETEHUE CTYICHTAMH MPOYHBIX
3HAHWH ¥ MPAKTHYECKUX HABBIKOB B 00JIACTH, OTIPEIEIAEMO OCHOBHOM IIEJIBIO Kypca.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Yucnennsie Mmetons» (b1.B.OJ1.4) otHocuTes k 670Ky 1 (BapuaTuBHAS YacTh).
[TpenmiecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMU HavyallbHbIE 3HAHUS, SBISIOTCS CIEAYIO-
1Me TUCIUIUIMHBL: Maremartuka.
[TocnenyromumMu AUCUUIUIMHAMH ABISIOTCSA: OOBbEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHPOBAHHE.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTHIO UCTIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX JUCLUIUIMH U
COBpEMEHHbIE HH()OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B TPO(ECCUOHAIBHOM 1€ATEIbHOCTH;

— TIK-23 crnocoGHOCTBIO MPUMEHATh CUCTEMHBIN MOAXO0 U MaTeMaTUYeCKUe METOIbl B (hopMma-
JU3alUU peUIeHHs] IPUKIIAJAHbIX 3a/1a4;

B pesynbrare usydeHus IUCLUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh 0COOEHHOCTH MaTeMaTHYECKUX BbIYMCIIEHU, peanusyeMblx Ha DBM; TeopeTnueckue
OCHOBBI YHCJIEHHBIX METOJIOB, IMOTPEIIHOCTU BBIYUCICHHUM, YCTOWYMBOCTDh M CIOKHOCThH alroputma (1o
naMsITH, IO BPEMEHU CueTa); YMCICHHbIE METObI JINHEHHOH anreOpsl; pelieHre HeJTMHEHHBIX YpaBHEHUIH
U CHCTEM; YHCIIEHHOE MHTEerprupoBaHue U quddepeHInpoBaHNue; METOIbI TPUOIKEHUs (PYHKITUH; METO-
Il perieHus A epeHnnalbHbIX YpaBHEHU; METO/IbI pEIICHHUs] UHTETPAJIbHBIX YPAaBHEHUIA;

— yYMeTb CTPOUThH AJITOPUTMBI Pean3allii YUCIEHHBIX METO/IOB PELICHUS MPUKIAAHBIX 3a/1a4;
pa3pabaTbIBaTh MPOrpaMMBbI, pEATU3YIOIINE YUCIECHHBIE METObI

— BJIaJleThb HaBbIKAMU NMPUMEHEHHs 0a30BOT0 MHCTPYMEHTApHsl YMCICHHBIX METOJIOB JIJISl pelle-
HUS NIPUKJIAIHBIX 3a/1a4; METOAMKON MOCTPOEHMs, aHAIN3a U IPUMEHEHUs YHMCICHHBIX MOJENEH B Mpo-
(beccHOoHANBLHON IS TEIILHOCTH

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTaBIACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpynoeMKoCcTh JUCIUILINHEI
Bunbl yueOHOM 1esITeIbHOCTH Bcero uacos CemecTpsl
3 ceMecTp 4 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 16 8 8
Jlexuu 8 4 4
[IpakTuyeckue 3aHATUS 8 4 4
W3 HUX B HHTEpaKTUBHON (hopme 4 4
CamocTtosiTenbHas paboTa (Bcero) 155 62 93
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 79 32 47
[ToaroroBka Kk MpakTUYECKUM 3aHSATHUSIM, 66 30 36
ceMHUHapam
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BrlimotHeHHE KOHTPOJIBHBIX padoT 10 10
Bcero (0e3 ax3aMeHa) 171 70 101
IToaroroBka 1 caya sK3amMeHa 9 9
OO6miast Tpy1I0€MKOCTh 4 180 70 110
3auetHbie EquHutb 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

s 5
= | & - o
< n S =
HazBanus pa3aenoB TUCHUIUIMHBI % % % g coé § %
= z 5 85 2.
S| 5 | f¢  §&
g | 2
@)
3 cemecTp
1 Tema 1. [lorpemHocTy BIYUCIEHNAN 0 0 4 OIIK-3, [1IK-23
2 Tema 2. KoppeKTHOCTb BBIYMCINUTEIBHBIX 0 0 OIIK-3, [1K-23
3aJla4 U aJirOPUTMOB
3 Tema 3. [IpubnmxeHHOE pelieHrne HeTMHEH- | 2 18 21 OIIK-3, 1TK-23
HBIX YPABHEHUU C OJHOM IIEPEMEHHOU
4 Tema 4. UucneHHble METOABI PELICHHUS 3a- 1 2 20 23 OIIK-3, IIK-23
Ja4 JINHEHHOU anreOpbl
5 Tema 5. BeruncieHnre cOOCTBEHHBIX YHCE U 1 0 8 9 OIIK-3, T1IK-23
COOCTBEHHBIX BEKTOPOB
6 Tema 6. Pemenue cucTteM HEJIMHEHHBIX 1 0 8 9 OIIK-3, TIK-23
ypaBHEHUI
Hroro 3a cemectp 4 4 62 70
4 cemecTp
7 Tema 7. [Tpubmmkenue GyHKITHA 1 24 27 OIIK-3, T1K-23
8 Tema 8. Yucnennoe auddhepeHImpoBaHme 1 0 8 9 OIIK-3, TTK-23
byHKIHI
9 Tema 9. Uncnennoe naTerpupoBanue GpyHk- 1 2 30 33 OIIK-3, [1K-23
805051
10 Tema 10. Pemenue nuddepeHimanbHbIx 1 0 20 21 OIIK-3, [1K-23
ypaBHEHUH
11 Tema 11. UHTerpanbHble ypaBHEHUS 0 11 11 OIIK-3, [1K-23
Hroro 3a cemectp 4 4 93 101
Hroro 155 171
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 Tema 1. [TorpemiHOCTH BBIYUCIIECHU

Uctounuku norpemuocteit. [lonsitue
NpUOIMKEHHOT0 Yyuciia. AGCOMIOTHAS U
OTHOCHTEIIbHAS TOTPEITHOCTH. BepHbie
udpsl yncna. CBsi3b OTHOCUTEIBHOH 1O~
TPEIIHOCTH C KOIMYECTBOM BEPHBIX 3HA-
KOB yHcia. [TorpenHocTs cyMMBI, pa3Ho-
CTH, TIPOU3BENICHHSI, YACTHOTO, CTETICHH.
O6m1ast popmyna Asst MOrPEIIHOCTH
¢dbyaknuu. O6paTHas 3a1a4a TEOPUH T10-
IPEIIHOCTH

o

HUroro

OIIK-3,
[IK-23

2 Tema 2. KoppekTHOCTh
BBIUMCIUTENBHBIX 337124 U
aJTOPUTMOB

ITocTaHoOBKA BEIYUCIUTEIBHOM 32144,
00yCIOBIEHHOCTh BEIYUCTUTENHHOM 3a-
Jla4l; KOPPEKTHOCTh BBIYHCIUTEIIbHBIX
aNrOpUTMOB; TPEOOBaHUS, IPEABSBISC-
MbI€ K BEIYMCIIUTEIBHBIM aJITOPUTMAM

Htoro

OIIK-3,
IIK-23

3 Tema 3. [IpubnmxeHHOE peleHne
HEJIMHEHHBIX YPABHEHUN C OJTHOMU
MepEeMEHHON

Jlokanuzarust KOpHEH; 00YCIOBIIEHHOCTh
3aJlauv BBIYMCICHUS KOpHS. MeToibl Ha-
XOXKJICHHsI KOpHEH: epedopa, OUCeKInu
(MeTon nuxoromMun); MeToa HeroTOHa;
Moaudukanuu Merona Herotona (ympo-
meHHel Mmetoa HeroToHa, xopa, cexy-
X, metoa CredeHcena); KOMOMHUPO-
BaHHBII MeTO; MeTon uteparuii. O0y-
CJIOBJIEHHOCTh METO/a MIPOCTOM UTEpaALUU
1 MeToaa HeloTOHA; YyBCTBUTENHLHOCTD K
MOTPEIIHOCTSIM

Hroro

OIIK-3,
[IK-23

4 Tema 4. YucineHHbIE METOIbI
peleHus 3a/1a9 JINHEHHOH anreOpsl

[TocTanoBka 3amgaun. Hopmbl BEKTOpOB U
MaTpuIl; aOCOTIOTHAS U OTHOCUTEIIbHAS
MOTPEIIHOCTh BEKTOPOB. OOYCIOBIEH-
HOCTb 3/Ia49M PEIICHUS CUCTEM JIMHEH-
HBIX anredpanveckux ypaBHeHui. [1ps-
Mble MeTobl pemeHust CJIAY: meton
I"aycca (cxema eIMHCTBEHHOTO JICTICHHUS,
cXeMa ¢ BBIOOPOM TJIABHOTO 3JIEMEHTA T10
cTonoity); cBsa3b Mmerona ['aycca ¢ LU-
pasnoxxeHueMm mMarpuilbl. QR-anroputm
pemenus CJIAY (merton BpameHuit). Me-
TOJT OPTOTOHAIM3AINH; METO]] XaJICI[KOTO.

OIIK-3,
[IK-23
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Urepanmmonnsie metonnl pemenus CJIIAY:
METO]I TPOCTOM UTEpaIuu, METO 3eae-
7s1. CXOMMOCTh UTEPAIIMOHHBIX TMPOIIEC-
coB. [lorpemnocTu UTepaloOHHBIX MPO-
1eccoB. Pemenue nepeonpeaeeHHON
CJIAY MeTo10M HauMEHBIIINX KBAJAPaTOB.
Brruucnenue onpeaenureneii: MeTo
l"aycca, meton Xaneukoro. Berancinenue
00paTHOM MaTPHIIBI

HUroro

5 Tema 5. Beruuciienne coOCTBEHHBIX
YHCcell U COOCTBEHHBIX BEKTOPOB

[ToctanoBka 3amaun. [IpeobpazoBanue
nonoowus. Jlokanm3anmsa CoOOCTBEHHBIX
3HayeHuid. OOyCIOBIEHHOCTH 3a/1a4H BhI-
YHUCIEHUS COOCTBEHHBIX 3HAYEHHUH U COO-
CTBEHHBIX BEKTOPOB. CTENEHHON METO
BBIYHCIIEHUSI MAKCUMAJILHOTO COOCTBEH-
HOTO ynucna. QR-anropuTm BeIYUCICHUS
coOCTBEHHBIX Yrces. MeTos1 oOpaTHBIX
UTEpalUi BEIYUCICHHSI COOCTBEHHBIX
BEKTOPOB

Hroro

OIIK-3,
[IK-23

6 Tema 6. Pemenue cuctem
HEJIMHENHBIX YPaBHEHUN

[TocTraHoBKa 3a7auu; JOKaNU3aLUs KOp-
HEl; KOPPEKTHOCTH U O0YCIIOBICHHOCTh
3anaun. Meron HerotoHa; Mmoguduimpo-
BaHHBIN MeTo HbIOTOHA; yIIpOIICHHBIN
Meton Hetotona. Meton urepanuu. Ycio-
BUS CXOAUMOCTH MeToaa urepauui. ['pa-
JUEHTHBIN METOJ

HUroro

OIIK-3,
[K-23

Hroro 3a cemectp

4 cemectp

7 Tema 7. Ilpubnmxenue QyHKITHHA

ITocranoBka 3anaun. MHTEpnonsanus
0000111eHHBIMU MHOTOWIeHaMH. [TonnHo-
MUHaJIbHAsI UHTEPIOJISIINSL, MHOTOWIEH
Jlarpanska. IlorpemHocTs HHTEPIIONS-
. MuHIMHA3anus norpemHsocTy. Mu-
TeprionsuoHHas Gpopmyina HeroToHa uis
paBHOMepHOU ceTku. Popmyna Herotona
11 HepaBHOMEpHOM ceTku. [ mobGanbHas
[IOJIMHOMUHAJIbHas! UHTepHosaus. Uys-
CTBUTEJIBHOCTh MHTEPIOJISALIMOHHOTO I10-
JIMHOMA K IOTPELIHOCTSIM BXOJHBIX JaH-
HBIX. IHTEpnoIsAus ¢ MOMOIIBIO «CKOJIb-
3s11ero» nosmHoma. KycouHo-noiamHoMu-
HanbHas uHTepnosauus. [Ipeodbpazopa-
Hue Oypbe, TUCKpeTHOE Npeodpa3zoBa-
Hue. Tpuronomerpuueckass MHTEPIOJIS-
uus. [pubnxenue crutaitnamu. JIunei-
HblE, Mapaboanyeckue, Kyonueckue
crutaitHel. OpTOrOHANBHBIE CUCTEMBI
¢byHKIMH (OKa3aTesbHbIe U TPUTOHOMET-

OIIK-3,
IIK-23
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pudeckne QyHKIUH).

HUroro

8 Tema 8. Uncnennoe
muddepeHnrpoBanie GQyHKIUN

[ToctanoBka 3amauun. [Ipocreiimme dop-
MYJIbl YHCIIEHHOTO AU PEepeHInPOBAHUA:
BBIYHCIIEHHE NIEPBON ITPOU3BOJHOM, BBI-
YUCJICHUE BTOPOM MPOM3BOAHON. OOTIHit
crnoco0 noxy4eHus: Gopmyi YUCIEHHOTO
mudepennuponanus. [lorpemuoctu
middepenurpoBanusi. OO0yCIOBICHHOCTb
dhopmyn yucineHHoro auddepeHuponBa-
HUS.

HUroro

OIIK-3,
[IK-23

9 Tema 9. YnucienHoe
UHTETpUpOBaHue QYHKIUH

[TonsaTue o kBagpaTypHbIX hopMymax.
®opmynsl Herotona-Koreca. ®opmyiibt
Tpanenuid, Cumrncona, ['aycca, npsiMmo-
yronsHUKOB. [lorpemHocTs KkBagparyp-
HBIX (popmys. OOyCIOBICHHOCTh KBapa-
TypHbIX hopmyi. [IpaBuno Pynre onenku
MOTPEIIHOCTH KBaAPaTYPHBIX (popmyIL.

Htoro

OIIK-3,
IIK-23

10 Tema 10. Pemenue
muddepeHnranbHbIX ypaBHEHU I

[TocTanoBka 3amaun. YCTOMYHUBOCTH pe-
nieHust 3a1a4u Komn: ycToiiunBocTs Ha
KOHEYHOM OTpe3Ke, yCTOMUMBOCTH MO
IpaBoi 4acTu. YUCIIEHHbIE METO/IBI Pe-
menust 3a1a4u Ko (CeTku U ceTouHble
¢byHKUIMN), AUCKpeTHas 3aaa4a Ko, sB-
HBIE€ U HESIBHBIE METO/Ibl, YCTOMUNBOCTH).
Mertop Oiinepa. Meron Pynre-Kyrra, cxe-
MblI 1, 2, 3 u 4 nopsaakoB TOYHOCTH. Pe-
HIEHUE cUCTeM TU(depeHIINaTbHBIX
ypaBHeHUH. Pemenue ypaBHeHMs n-ro
MOpsAJIKA.

HUroro

OIIK-3,
[IK-23

11 Tema 11. UnTerpanbHbie
ypaBHEHHUS

Knaccudukanus TMHEHHBIX HHTETPaJlb-
HBIX ypaBHeHUH. J[ucKkpeTn3anus uHTe-
IPAJIBHOTO YpaBHEHUS BTOPOro pona. Pe-
LIEHHe UHTEerpaJIbHBIX ypaBHeHuil | pona.
Perynsapuszanus.

Htoro

OIIK-3,
IIK-23

Hroro 3a cemectp

4

Hroro

8

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)

U 00ecrneuynBaeMbIMHU (noc.ﬂenymann) AUCHUIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBSI3H

JUCHUITIINH

HaumeHnoBanue Ne paznenoB qaHHON AUCHUIUINHBL, 17151 KOTOPBIX HEOOXOAUMO H3y4YCHHE
00€ecITeunBarONINX U 00ECIEYNBAEMBIX TUCIUITINH
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1 2 3 4 5 6 7 8 9 10 11

[IpenmecTByronme qUCUUILIMHBI

1 MaremaTnka + + + + + + + + + + +

[Tocnenyromue TUCIUITITUHBI

1 OOBEKTHO-OPHEHTHPO-
BaHHOE MPOTrPaMMUPOBaA- + + + + +
HUE

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3Yy4YeHUH TUCHUIIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIIOB 3aHATHN
MpeICTaBICHO B Tabimiie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN W BUJIOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHILIH -
HBI

Bunrwl 3ansatuit

DOpMBI KOHTPOJIA

Komnerenimu
Jlexun

+ | I[IpakTHdeckue 3aHATHS
+ | CamocTrosiTenbHas pabota

OIIK-3 + KontponpHas pabora, Jk3ameH,
Koncnekr caMmonoaroroBku, 3a-
muTa otyera, [IpoBepka
KOHTPOIBHBIX pabot, Onpoc Ha
3aHATUAX, OTUET MO MpaKTHYe-

CKOMY 3aHATHUIO

I1K-23 + + + KonTponsHas pabora, Dk3aMeH,
Koncnekr caMonoAroroBku, 3a-
umTa otuera, [IpoBepka
KOHTPOJIBHBIX paboT, Onpoc Ha
3aHATUAX, OTYET MO NpaKTuye-
CKOMY 3aHSTHIO

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs
TexHOMOTUM MHTEPAKTUBHOTO O0Y4EHUS MPH pasHbIX (OopMax 3aHATUH B 4acax MpPUBEICHBI B Ta-
omune 6.1
Tabmuia 6.1 — TexHonornu HHTEPAKTUBHOTO 00YYEHHUSI IPU Pa3HbIX popMax 3aHATUH B yacax

Meromsi WNHrepakTruBHBIC IpakTHYecKue | MIHTEpakTUBH Beero
3aHATUSA bI€ JIEKIIUU

3 cemecTp
Hroro 3a cemectp: 0 0 0

4 cemectp
Pemienune cutyaumoHHBIX 335124 1 1 2
ITouckoBbIil MeTO 1 1 2
Hroro 3a cemecTp: 2 2 4
Hroro 2 2 4
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7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PYII

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabnuue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue NpaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 z S
: | i
HanMeHoBaHMe IPAKTUYECKUX 3aHATUN g > O
HasBanus paszeioB = = = S
(cemuHapoB) 2 g 2
X g =
a B>
= S
3 cemecTp
3 Tema 3. IIpubmmxennoe pemenne | Haxoxnenue Hysnen ¢pyHKuuil ¢ 0qHON 2 OIIK-3,
HEJIMHENHBIX YPABHEHUN C OJTHOM IIEPEMEHHOMN [IK-23
IIEPEMEHHON Virtoro 2
4 Tema 4. YuciieHHBIE METOEI UucneHHble METO/IbI PEILICHUS 3a/1a4 JIH- OIIK-3,
pelIeHUs 3a/1a4 JIMHSWHOH anreOpsl | HeHHOU anreOpsI [1K-23
Hroro
Hroro 3a cemectp 4
4 cemectp
7 Tema 7. [Ipubmmxenne GyHKINANA Mertonpr npubmmkenus GyHakumid. Yuc- 2 OIIK-3,
nenHoe nuddepeHpoBanne QyHKIHHA [K-23
Hroro 2
9 Tema 9. Uncnennoe UYuciieHHOE NHTErPUPOBAHNE 2 OIIK-3,
UHTETpUpOBaHKE (HYHKLIUI Hroro P [IK-23
Hroro 3a cemectp 4
Hroro 8

9. CamocrosiTesqibHasi pabora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 - Bunbl camocToaTenbHON paboThl, TPYA0EMKOCTh U (POpPMUpPYEMbIE KOMIETEHIIMH

3 =
2 ==
o ] O =
Bunel camocTosTeInHON & )
HasBanus paznenos = = @DopMBbI KOHTPOJISA
6 Q =5 O
paboThl 8 g 2
X g =
2 o 2
= S
3 cemecTp
1 Tema 1. ITorpemnoctu | IIpopa®oTka JIEKIIMOHHOTO 4 |OIIK-3, |Omnpoc Ha 3aHATHAX, JK3a-
BBIYUCIICHUI Marepualia [IK-23 MEH
Hroro
2 Tema 2. Koppektrocth | [IpopaboTka JICKITMOHHOTO OIIK-3, |Omnpoc Ha 3aHATUSIX, DK3a-
BBIYMCIIUTEIIBHBIX 33/1a4 U | MaTepHala [1K-23 MEH
aJITOPUTMOB Hroro 4
3 Tewma 3. [Ipubmmxennoe |[loaroroBka k mpakTuye- 10 |OIIK-3, |3amura otuera, Koncniekt
pELIeHNE HEITMHENHBIX CKHM 3aHATHUSIM, CEMUHA- I1K-23 camoIoAroToBku, Ompoc
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ypaBHEHUH C OTHOU

pam

Ha 3aHATUAX, OTuyer no

nepeMeHHOM TIpopaBoTka TEKIHOHHOTO 8 gpaKTquCKOMy 3aHATHUIO,
Marepuaa K3aMeH
Hroro 18
4 Tema 4. UucieHHEIS [ToaroroBka k mpakTuue- 12 |OIIK-3, |3ammrta oTtuera, Koncmekt
METOMBI PEUICHU 3a/1a4 CKHM 3aHSITHSIM, CEMHHa- I1IK-23 caMomnoIroToBku, Ompoc
JUHEWHOU anreOpbl pam Ha 3aHsaTHaX, OT4er no
MPAKTUYECKOMY 3aHITH
[TpopaboTka JIEKITMOHHOTO 8 3p a CCKOMY 32 10,
Marepuaia K3aMeH
Hroro 20
5 Tema 5. Beruucienue IlonaroToBKa K IIpakTH4e- 8 OIIK-3 3amura otduera, OTYET IO
2 2
COOCTBEHHBIX YHCEII U CKUM 3aHSTHAM, CCMHHA- I1K-23 MPaKTUYECKOMY 3aHSITHIO
COOCTBEHHBIX BEKTOPOB | paM
Utoro 8
6 Tema 6. Pemienue [TpopaboTka JIEKITMOHHOTO 8 OIIK-3, KoHcnexT caMmonoaroros-
CHCTEM HEIUHEHHBIX Marepualia I1K-23 ku, Onpoc Ha 3aHATHUSIX,
ypaBHEHUH Vroro ] DK3aMeH
Hroro 3a cemectp 62
4 cemectp
7 Tema 7. ITpubnuxenue | IloaroroBka K mpakTude- 12 |OIIK-3, 3amuTa otuera, KoHCIIEkT
GbyHKIMI CKHM 3aHATHUSM, CEMUHA- [1K-23 camoIoAroToBku, Ompoc
pam Ha 3aHATHAX, OTYET 1o
[IpopaboTka JIEeKIIMOHHOTO 12 gp AKTHHCCKOMY 3aHATHIO,
Marepuaa K3aMeH
Hroro 24
8 Tema 8. Uncnennoe [IpopaboTka JIEKIMOHHOTO 8 OIIK-3 KoHcnekT camonoaroTos-
b
g epeHInpoBaHme Matepuaia [K-23 ki, Onpoc Ha 3aHATHSIX,
GbyHKUIMH Hroro OK3amMeH
9 Tema 9. YucnenHoe BrinosiHeHre KOHTPOJIBHBIX 10 |OIIK-3, |3ammra otuera, KoHCIIEKT
MHTEIrPUPOBAHUE pabot [1K-23 CaMOIIOJIrOTOBKH,
(ymecugii [ToaroroBka k mpakTuue- 12 ISOHTPOHBHM pa60Ta(,)
CKUM 3aHSTHSM, CEMUHA- 1pOC Ha 3aHATHAX, LIT-
pam YeT MO MPaKTHIECKOMY 3a-
Haruto, [IpoBepka
IIpopaboTka JTeKIHOHHOTO 8 KOHTPOJIBHBIX PaboT, JK3a-
Marepuaa MeH
Hroro 30
10 Tema 10. Pemenue [ToaroroBka Kk mpakTuue- 12 |OIIK-3, |3ammra otuera, Koncrekr
nuddepeHIaIbHBIX CKHUM 3aHSATUSIM, CEMHHA- I1K-23 caMonoarotToBku, Ompoc
ypaBHEHUH pam Ha 3agaTusax, OTder no
[TpopaboTka TeKIHOHHOTO 8 gpaKTquCKOMy 3AHATHIO,
K3aMEH
Marepuaia same
Htoro 20
11 Tema 11. [TpopaboTka JIEKITMOHHOTO 11 | OIIK-3, KoHcnexT caMmonoaroros-
HNHurerpanbusie Marepuaia [1K-23 ku, Onpoc Ha 3aHATHX,
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ypaBHEHUS

Htoro 11 DK3aMeH

Uroro 3a cemectp 93

IloaroroBka u cgada >K3a- 9 OK3aMeH
MeHa

Hroro

164

Nk =

WX kW=

[N T NS T NG T NG T NG T N0 T N S e e T e

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

9.1. TeMbI KOHTPOJIBHBIX padoT
KBanparyphsie popmyiisl
KBanpatyphsie ¢popmynsl Herotona-Koreca
@®opMyIibl IPSAMOYTOJILHUKOB
dopmyna Tpanenun
®opmyna CuMiicoHa
®opmyna YebOblieBa
®opmyna ['aycca

9.2. Bonpochl Ha IpopadoTKY JTeKHHOHHOI0 MaTepraJia
[pocreiimme hopmyisl yrcaeHHOTO quddepeHnpoBaHHs
OOuwmii criocod noxy4eHus: Gopmyi YUCIEHHOTO U hepeHIIpOBaHUS
[TorpentnocTu auddepeHupoOBaHms
OO0ycoBiIeHHOCTD (POPMYIT YUCIEHHOTO U (hepeHITUPOBAHNUS
[TocTanoBka 3aga4un
Jlokanusanus KopHeu
KoppektHocTh 1 00yCIOBIEHHOCTD 331241
Meron HetoToHa 1 ero MmoaupuKanuu
Meron uteparuu

. YcroBus CXOAMMOCTH METO/A UTEpALIUi

. I'panuenTHBIN MeTOx

. Hopmsl BeKTOpOB 1 MaTpuI

. AGcomnoTHas M OTHOCUTENIbHAS IOIPEIIHOCTH BEKTOPOB
. OOycIOBICHHOCTD 3a7]aul PELICHHUS CUCTEM JIMHEHHBIX are0pandecKiux ypaBHEHUH
. IIpssmbie metoapl pemenus CJIIAY

. Urepaunonnsie metoapl peuienus CJIAY
. CXoaMMOCTh UTEPAIIMOHHBIX MTPOLIECCOB

ITorpemHoCcT! UTEPALIMOHHBIX IPOLECCOB

. Pemienue nepeonpenenennoi CJIAY mMeTonoM HaMMEHBIINX KBAApaTOB
. Beruucnenue onpenenureneit

. Beruucienue oOpaTHON MaTpHIIBI

. YcronuuBOCTh pemieHus 3aaaun Komu

. YucneHnsle MeTOMbI perieHus 3a1aun Ko

Merton Diinepa

. Meton Pynre-Kyrra
. Pemenne cucrem nuddepeHunanbHbIX ypaBHEHUH

Pemenne ypaBHeHuUs n-ro nopsaka

M cTOYHMKY NOrPEeIHOCTEN

ITonsTHE PUOINKEHHOTO YHCIIA

AOCOoIIOTHAs: U OTHOCUTEIIBbHAS IOTPEIIHOCTH

Bepusble nugps! uucna

CBsI3b OTHOCUTEIILHOM MOTPEIIHOCTH C KOJIMYECTBOM BEPHBIX 3HAKOB YHCIIA
ITorpemHOCTh CyMMBI, Pa3HOCTH, IIPOU3BEICHMS, YACTHOTO, CTEIIEHU
O6mias hopmyna A MOTPEIIHOCTH (PYHKITUH

OOparHast 3a/1a4a TEOPUU MTOTPELTHOCTU

[TonsiTHe 0 KBaapaTypHBIX (hopMynax

®opmynsl Herotona-Koreca

®opmyiel Tpaneuuii, Cumiicona, ['aycca, npsMOyrojibHUKOB
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39. IlorpenrHocTh KBaIpaTypHbIX (HOpMYII

40. OOycnoBICHHOCTh KBaIPaTYPHBIX (HOPMYII

41. TIpaBuno PyHre orieHKH MOTPEUTHOCTH KBaIPATYPHBIX (HOpMYIT
42. Jlokanu3zauus KOpHEi

43. OOyCIOBIIEHHOCTH 3a/1a4M BBIYMCIICHUS KOPHS

44. Metoapl HAaXOXKICHUS KOPHEH

45. OOycloBIEHHOCTh METOA MPOCTON UTepauuu U Metoaa HeroToHna
46. UyBCTBUTEIBHOCTH K MOTPEITHOCTSIM

47. IlocTaHOBKA BEIYUCIUTEILHON 3aa4N

48. OOyCIOBICHHOCTh BBIUUCIUTEIHHOM 3a1a9l

49. KoppeKTHOCTb BBIYHUCIUTENIbHBIX AJITOPUTMOB

50. TpebGoBanwus, MpeabABIIEMbIE K BEIYUCIUTEILHBIM aJITOPUTMAM
51. Knaccugukanus TMHEHHBIX MHTETPAIbHBIX YpaBHEHUH

52. JuckpeTu3aiusi UHTETpallbHOTO YpaBHEHUS BTOPOTO poja

53. Pemenue uHTErpaibHbIX ypaBHEHUH 1-ro poga

54. Perynapuszauus

55. Wnarepnonsius 0000IIEHHEIMI MHOTOWICHAMHA

56. IlonmuHOMUHANIbHAS UHTEPIIOJSALIMS

57. IlorpemHoCcThs UHTEPIOISALNU

58. MuHUMH3aLUS TOTPEITHOCTH

59. T'mobGasibHas MOTMHOMUHATBHAS HHTEPIOJSIUS

60. UYyBCTBHUTEIBHOCTh MHTEPHOSLUOHHOTO MOJIMHOMA K MOTPEIIHOCTAM BXOIHBIX JAHHBIX
61. MuTepnonsuus ¢ MOMOIIBIO «CKOJIB3SIIEr0» MOTMHOMA

62. KycouHO-TTOJIMHOMUHAIbHAS MHTEPIOJISIIUSA

63. IlpeoOpaszoBanue Dypbe, TUCKPETHOE MPEOOpa3OBaHNE

64. TpuroHomeTpuyeckas UHTEPHOJIALIMS

65. IlpubmmkeHnue crulaiiHaMu

66. OpToroHajabHbIC CUCTEMBI (DYHKITHIA

10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /isi OLEHKH YCIIEBA€MOCTH CTYIeHTOB
He npenycmorpeno

12. YuyeOHO-MeTOAUYecKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHMIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Munens A.A. BeruncnutensHeie MeToabl. YueOHoe mocodue. — Tomck: B-Crektp, 2010. —
264 c. (50 7x3.). (Hamuuue B 6ndmmoreke TYCVYP - 50 2k3.)
2. baxsamos H.C., XKugkos H.I1., KooenbkoB I'"M. Uucaennsie Meroasl. — M.: BUHOM. Jla6o-
paropus 3HaHui, 2006. — 636 c. (Hanuuue B 6udbarorexke TYCVYP - 130 3k3.)

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Muuens A.A. Ilpaktukym no uucieHHbIM MeTofam. — Tomck: TYCVYP, 2004. — 196 c. (Ha-
mnaue B onbmmotexke TYCYP - 40 5k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. Pomanenko B.B. Metonnueckue yka3aHus 10 BBIIOJIHEHHUIO IPAKTUYECKUX pabOT MO JUCIH-
winHe «BeraucnutensHas matematukay. — Tomck: TYCVYP, 2010. — 106 c. [DnekTpoHHBIN pecypc]. -
http://asu.tusur.ru/learning/bak230100/d18/b230100 d18 pract.doc

2. Muuens A.A. Yucnenneie MeToApl. MeToanueckue yKa3zaHus MO CaMOCTOSATEIBHON padoTe
cTyneHToB 1o crenuansHoctu 010400.62 «IIpuknaanas marematuka u napopmaruka». — Tomck: TYCVYP,
2016. — 10 C. [DnmeKkTpoHHBII pecypc]. -
http://asu.tusur.ru/learning/bak010400/d31/b010400 d31 work.doc
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12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS

VY4aebHo-MeToquYecKre MaTepraibl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 IMI ¢ HApYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3bl 1aHHbIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue

1. http://poiskknig.ru — anekTponHas 6ubimoTeka yueOHnkoB Mex-Mara MI'Y, Mockaa.

2. http://www.mathnet.ru.ru — odmepoccuiickuii MaTeMaTHIEeCKUI TOpTal.

3. http://www.lib.mexmat.ru — »dnekTpoHHas OHUOIMOTEKa MeXaHHMKO-MaTeMaTHdeckoro (a-
KyJabTeTa MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA.

4. http://onlinelibrary.wiley.com — Hay4HbI€ )KypHaJIbI H3aaTenbcTBa Wiley&Sons.

5. http://www.sciencedirect.com — HayuHbI€ )KypHaJbI u3nareiabcTBa Elsevier.

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue U CHUIINHBI
13.1. O0mue TpeOOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 TN CIIUTIINHbI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrievyeHue /sl JIEKIMOHHbIX 3aHATHH
Jnst mpoBeneHus JICKIU MO TUCIUIUIMHE UCTIONB3YIOTCA nepcoHanbHbIi [1K ¢ mpoekTopom.

13.1.2. MaTepunajibHO-TEXHHYECKOe 00ecTedeHne 1151 MPAKTHYeCKHX 3aHsI THIl
[IpakTuveckue 3aHATHS OCYIIECTBISIOTCS B KOMITBIOTEPHOM KIIACCE C HCIOJIb30BAHUEM TIPO-
rpaMMHOTO oOectieueHus: * OneparrionHas cuctema MS Windows. « Cpena pazpabotku Microsoft Studio
Express Edition 2008-2015. « Cpena pa3pabotrku Borland Developer Studio 2006. « OducHslii naker
Libre Office. * [Taker Mathsoft MathCAD.  [Taker MathWorks MATLAB.

13.1.3. MarepuajibHO-TeXHUYEeCKOe o0ecnedyeHne 1JIsi CAMOCTOSITeIbHOH PadoThI
Jnist camocToATeNbHOM paboThl CTYAEHTHI HCHOB3YIOT creayroee oecruiarHoe [10, a taxke I10,
noyrydeHHoe 1o nporpamme DreamSpark: ¢ Onepanronnas cucrema MS Windows. ¢ Cpena pa3paboTku
Microsoft Studio Express Edition 2008-2015. « O¢ducHsrit maker Libre Office unu Microsoft Office.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHUYEeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuirHbl JuinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB OO0yUeHUs
00I1Iero U CIenyaIbHOI0 Ha3HAYEHHU .

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYCMOTPEHO MUCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/TIepeaadn
yae0HOI MHpOpMAIMK B TOCTYIMHBIX (popMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTE-
MBI OOY4EHHMsI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHUCTEMBbI. YUeOHas ay/iu-
TOpHSI, B KOTOPOU OOYy4YaIOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU MIPEIYCMOTPEHO UCIOIb30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXKHOCTH MPOCMOTPA YAaJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENEH JIJIs1 yIaJICHHOTO TPOCMOTpa.

[Ipun oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IBUIaTEJbLHOI0 ANNAPaTa HCIOJB3YIOTCS
aNTbTEPHATUBHBIC YCTPONCTBA BBOJA MH(GOPMAIMU U JPYrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHON mH(MOpPMAIMK B JTOCTYHNHBIX (OpMax I CTYACHTOB C HapYyHIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIbHOW CUCTEMBI OOYUEHUS JIJIS JIFOJICH ¢ MHBAIHTHOCTHIO.
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14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIallun
@DOH[I OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIUHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[JISI CTYACHTOB C MHBAJIMJJHOCTBIO IMTPEAYCMOTPCHBI JOIMOJIHUTCIIBHBIC ONCHOYHBIC CPECACTBA, ICPC-

YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bu/ipl TONOTHUTENLHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEJILHOTO
anmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMM

C orpanuueHusIMHU 1O
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas opMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPJONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IpeaycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBlIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSATHUS
UHpOpPMaIUH:

JL1st i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOAUMOCTH ISl OOYUYAIOIIUXCS ¢ HHBATHUAHOCTBIO MPOISIYpa OLICHUBAHUS PE3YJIbTATOB
06yquI/ISI MOKCT NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
YuciieHHbIE METOAbI

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBnenue noaroroBku (cneruanbHocTh): 09.03.03 [Ipukiaagnas ungopmMaTuka
Hanpasnennocts (npoduins): [Ipukiaaanas naHpopMaTnka B IKOHOMHKE

®opma 0OyueHus: 3a04Hast

®axkynbreT: 3uB®, 3a04Hblii U BeuepHuii paxkyabreT

Kadenpa: ACY, Kajdenpa aBToMaTH3MPOBAHHBIX CHCTEM YIPaBJIEHUSsI

Kypc: 2

Cemectp: 3, 4

YueOnslii 1an Habopa 2016 roga

PazpaboTunku:
— noueHT kad. ACY B. B. Pomanenko

DK3aMeH: 4 ceMecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

HbI €CTECTBEHHOHAYYHBIX AUCLHIIINH U COBPE-

MEHHbIE HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTMH B IPOPECCUOHATBHON AEATEIbHO-

CTH

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
T1K-23 CIIOCOOHOCTBIO IPUMEHSTH CUCTEMHBIN To1X0 | JloJbKeH 3HaTh 0COOCHHOCTH MaTeMaThuye-
Y MaTeMaTHYeCKUEe METObI B JOPMATH3aMK | CKHX BBIYMCIICHUH, pean3yeMbix Ha OBM;
peLICHMS TPUKIIAIHBIX 3a/1a4 TEOPETUYECKUE OCHOBBI YUCICHHBIX METO-
B, [IOI'PEIIHOCTH BBEIYUCIICHUN, YCTONYH-
OIIK-3 CIIOCOBHOCTBIO MCTIONB30BATH OCHOBHBIE 3aKo- | OB TIOTPCIIHOC cie » YCTO

BOCTb U CJIOHOCTb aJITOPUTMA (10 MaMs-
TH, 10 BpEMEHU CUYETA); YUCIECHHBIE METO-
JIbI IMHEWHOM anreOphl; peIIeHUe Hellr-
HEHHBIX YPABHEHUN U CUCTEM; YUCIICHHOE
MHTErpupoBaHue u 1uddepeHpoBaHue;
METO/IBI TPUOIIMHKEHUS (PYHKITHH; METO/BI
peweHust U pepeHraabHbIX YpaBHEHUMH;
METO/Ibl PELICHUS] MHTETPAJIbHBIX YpaBHE-
HUH;;

JloKeH yMeTh CTPOUTh aJIFCOPUTMBI peaju-
3allUy YUCIICHHBIX METO/IOB PEILIEHUs MPH-
KJIQJHbIX 3a/1a4; pa3padaTbiBaTh NpOrpam-
MBI, peaIU3YIOIINE YUCIEHHbIE METOIBI ;
JloykeH BiazseTh HaBbIKaMH IPUMEHEHMUS
0a30BOro MHCTPYMEHTAPUS YUCICHHBIX Me-
TOJIOB JUIsl pELIEHUs TPUKIAIHBIX 3a/1ay;
METOMKON IOCTPOEHHUsI, aHaJIN3a U MpH-
MEHEHHS YUCIICHHBIX Mojiesiell B mpodec-
CHOHAJIBHOW JEATENbHOCTH ;

OOmme XapaKTEpUCTHKU TOKa3aTelie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.

OLICHMBAHUS KOMIIETEHIIUM Ha BCEX ATarax

T8.6.]'H/II_[8. 2— O6H_II/IG XaPaKTCPUCTHUKHU noKazarejiaeu u KpUTCPUCB OLICHHUBAHUA KOMIIETEHI[UM 10 ATaram

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoportio (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

HO (TIOPOTOBBIA

IUMHU 3HAHUAMHU

YMEHUSIMH, TPEOYEMbIMU

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1IacTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K
00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

OJIIOACHUN
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YPOBEHb)

JJI1 BBITIOJITHCHUS ITPOCTBIX
3aaa4

Tabmuna 3 — Drarnsl

2 Peann3anus KOMIeTEeHIINH

2.1 Komnerennus IK-23

ITK-23: crtocoOHOCTBIO TPUMEHSATH CUCTEMHBIN MTOIX0J] 1 MaTeMAaTHYECKUE METOJIBI B (hopMaln3a-
MU PEIICHUs PUKIIAIHBIX 3a/1a4.

Jlnst hopMuUpOBaHUS KOMIIETECHITUN HEOOXOAUMO OCYIIECTBUTH PSII ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII STOTO BHUJBI 3aHATUNA W MCIOJB3YEMBbIE CPEACTBA OLEHUBAHUS TIPE]I-
CTaBJICHBI B TAOJIUIIE 3.
OpPMUPOBAHUSI KOMIETEHIIMH U HUCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopnepxaHue 3Ta-
OB

* OcoOeHHOCTH MaTeMaTu-
YECKUX BBIYUCIICHUM, pea-
nu3yeMblx Ha OBM. « Teo-
peTu4YeCcKre OCHOBBI YHUC-
JICHHBIX METOJIOB, I0-
IPEIIHOCTY BBIYUCIICHH,
YCTOMYHMBOCTHU U CIIOKHO-
CTH QJITOPUTMA.

* CTpOUTb aIrOpPUTMBI pe-
aIU3allN YUCIICHHBIX Me-
TOJIOB pELICHUs NTPUKIA/-
HBIX 3a1a4. * Mcnons3o-
BaThb COBPEMEHHBIN MaTe-
MaTU4EeCKHM armapar npu
peanu3anyy YUCICHHBIX
METOJIOB.

* HaBbikamMu puMeHeHus
0a30BOro MHCTPYMEHTA-
pUS YUCTICHHBIX METOJIOB
JUTSL pEIIEHUS TPUKIIATHBIX
3aza4. * MeToauKOM 110-
CTPOCHMSI, aHAJIU3a U TPH-
MEHEHUS YHUCICHHBIX MO-
neneit B mpodeccruoHab-
HOM eI TENbHOCTH.

Bunwl 3austuin

* [IpakTrueckue 3aHs-
THS;

e Jleknum;

* CamocTrosTenbHas pa-

ooTa;
* llHTepaKkTUBHBIE MPAK-

TUYECKUE 3aHATHUS;
* lHTEepaKkTUBHBIC JIEK-

uu;

* IIpakTnueckue 3aHs-
THS;

o Jlexnnu;

* CamocTosiTenbHas pa-
oora;

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHS;

* lHTEepaKkTUBHBIC JIEK-
o,

e CamocTrosTenbHas pa-

6oTa;
* lHTepakTUBHBIE ITpaAK-

THYCCKUC 3aHATHA,

Hcnonb3yembie
CpeICTBa OlICHUBA-
HUS

* KonrtponpHas pabora;
* Koncnekr camonoaro-
TOBKU;

* Omnpoc Ha 3aHATHSX;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

e DK3aMeH;

* KoHTposnbHas pabora;
* KoHcIekT caMomoaro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

e Ortuer 1o mpaxkTHye-
CKOMY 3aHSTHIO;

* DK3aMeH;

* Oryer 10 npakTUuyie-
CKOMY 3aHSTHIO;
e DK3aMCH;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLECHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEIECHA B Ta-

omune 4.
Tabmuia 4 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YMmeTs Bnanets
OtnyHO * OOGnanaet akTuye- * O6nanaer nuanazonoM | * Kontponupyer pabory,

(BBICOKHMI YPOBEHB)

CKUMH U TCOPCTHUCCKU-
MU 3HAaHHUSIMU B IIpeaeIax
M3y4aeMoil 00sacTH ¢ mo-
HUMaHHEM TPaHUIl IpH-
MEHUMOCTH,

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPYECKUX PEILLICHUN,
a0CTparupoBaHus
npo0Jem;

MIPOBOJIUT OLIEHKY, COBEP-
HICHCTBYET JCHCTBHS pa-
OOTHI;

Xoporo (6a30BbIi
YPOBEHB)

* 3HaeT (PpaKThl, NPUHIH-
b1, TIPOLIECCHI, 00IINe
HOHATHS B IIPeesiax u3y-

* OOmagaer AMana3oHOM
IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pEeLIeHUs

* beper OTBETCTBEH-
HOCTb 3a 3aBEpLICHUE 3a-
Jla4d B UCCIIEZIOBaHNUH,
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yaeMoii o0nacTu;

OIpeICIIEHHBIX TPOOIIEM
B 00JIaCTH UCCACAOBAHUS;

MIPHUCIIOCA0INBAET CBOE
ITOBEACHHE K 00CTOATEIb-
CTBaM B PEIICHHH
npo0iem;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

¢ (OOJagaeT HU3KAM
YpOBHEM OOIIMX 3HAHUH;

* OOmamaer yMEHUSAMU
Ha HU3KOM ypOBHE, KOTO-
pbIe HE JIOCTATOYHBI JIJIS
BBITIOJTHCHHS JTAXKE TIPO-
CTBIX 3a]1a4;

* Paboraet TONBKO HpH
PSIMOM HaOJTIO/ICHUH,

Tabmuna 5 — Drarnsl

2.2 Komnerennusa OIIK-3
OIIK-3: crmocoOHOCThIO MCIOJBL30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH H
COBpEMEHHBIC HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIC TEXHOJIOTUU B TIPO(ECCUOHAILHOM JIeATEIIHHOCTH.
st bopMUpOBaHUS KOMIIETCHIIMH HEOOXOAUMO OCYIIECTBUTH PsII ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIETCHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA M MCIOJB3YEMbIE CPEACTBA OLIEHUBAHUS TPE]-
CTaBJICHBI B TAOJIUIIE 5.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Cocras

3HaTh

YMeTn

Braanern

CopepxaHnue 3Ta-
OB

* YHCJICHHbIE METO/BI JIH-
HEHHOU ayreOphI; * pere-
HUE HEIMHEHHBIX ypaBHe-
HUI U CUCTEM; * YUCIICH-
HO€ MHTETPUPOBAHUE U
nuddepeHnpoBanue;
METO/IbI TPUOIIMKEHUS
(GyHKIMH; * METO/IbI pelle-
HUs U depeHnaTbHbIX
ypaBHEHUI; * METO/IBI pe-
IICHUS] HHTETPAIbHBIX
ypaBHECHUH.

PazpabaTbiBaTh iporpam-
MBI, PEATU3YIOIIIE YUC-
JICHHBIC MCTO/HBI.

OCHOBHBIMU IIpUEMaMH
YHUCIEHHOTO PELICHUs Ma-
TEMaTUYECKUX 33134 Ha
COBPEMEHHBIX SI3bIKaX
IIPOrpaMMHUPOBAHUS.

Bunwl 3ansatui

* IIpakTnueckue 3ans-
TUS;

e Jleknuw;

* CamocTrosTenbHas pa-
0oTa;

* llHTEepaKkTUBHBIC MpPaAK-
TUYECKHUE 3aHATUS;

* VHTEpaKTUBHBIE JIEK-
1y,

* IIpakTuueckue 3aHs-
THUS;

o Jlexnmu;

* CamocTosiTenbHas pa-
oora;

* VHrepakTuBHBIE ITpaAK-
TUYECKHUE 3aHATHS;

* VHTEpaKTHUBHBIE JIEK-
Hu;

* CamocrosTenbHas pa-

0oTa;
* HHurepakTUBHBIC NTpaAK-

THUYCCKUC 3aHATUA,

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonTtponwsHas paborta;
¢ KoHCHOeKT caMonoro-
TOBKH;

* Ompoc Ha 3aHATHSIX;

* Oryer 1o npakTuye-
CKOMY 3aHSITHIO;

e DK3aMeH;

* KonTponsHas pabora;
* KoHcnekT caMono/ro-
TOBKH;

* Omnpoc Ha 3aHATHSIX;

* Ortuer 1o mpaxkTHye-
CKOMY 3aHSTHIO;

* DK3aMeH;

* OT4eT o nmpakTUye-
CKOMY 3aHSTHIO;
e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

Omuue 6.
Tabmuua 6 — [Toka3arenu U KpUTepHH OLEHUBAaHHs KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh Ymets Bnanets
OT1nuHO * 3HaeT Bce U3yyeHHble | * YMmeeT 3(p(heKTUBHO * CB00OOIHO BiageeT
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(BBICOKHI YPOBEHB)

B paMKax Kypca YHCIlIeH-
HBIC METOTbI PEIICHUS
MPUKIIATHBIX MaTeMaTH-
YECKHX 3aJ1a4: * YUCJICH-
HBIE METOIBI JINHEHHON
anreOpbl; * peleHne He-
JIMHEWHBIX YPaBHEHUH U
CHUCTEM; * YUCIICHHOE WUH-
TerpupoBanue u qudde-
PEHIIUPOBAHUE; * METOIbI
pUOIHKEHUS QYHKITUH;
* METO/IbI PEIICHUS AU ]-
bepeHnnanbHbIX ypaBHe-
HUI; * METOJIbI PEIICHUS
WHTETPAIbHBIX YpaBHE-
1307058

pa3pabarbIBaTh IpoOrpam-
MBI JIF0OOTO YPOBHS
CJIO)KHOCTH, peasIn3yro-
II1€ YUCIIEHHBIE METOIbI;

IIpUEMaMH YUCIIEHHOTO
pELICHHs] MaTeMaTnye-
CKHX 3aJ1a4 Ha COBPEMEH-
HBIX SI3bIKaX MpOrpam-
MHUPOBAHUS;

Xoporto (6a30BbIH

* 3HaeT OCHOBHBIE n3y-

* VYmMeer pa3zpabaTbiBaTh

¢ B nmocrtatouHoii cTere-

TEMaTUYECKHX 3a/1a4: *
YUCJIICHHBIC METOAbI JIH1-
HEWHOM anreOphl; * YKc-
JICHHOE UHTErPUPOBAHUE;
* METOBI MPUOIMKECHUS

GyHKIHH.;

HBIC METOIBI,

YPOBEHB) YCHHBIC B paMKax Kypca IporpaMMbl CPEIHETO HH BJIaJICCT OCHOBHBIMU
YHUCJICHHBIE METOJIbI pe- YPOBHS CIIOKHOCTH, pea- | IPUEMaMH YACIEHHOTO
LICHUS IPUKIAIHBIX Ma- | JIU3YIOLIXE YUCIICHHBIC pelLlIeH’ss MaTeMaTuye-
TEMAaTUYECKUX 3a1a4: METO/bI; CKMX 3a/1a4 Ha COBPEMEH-
YUCJICHHBIE METO/BI JIU- HBIX S3BIKaX MPOrpam-
HEWHOM anreOpsl; * pe- MUPOBAHMUS;
LICHUE HEJIMHEUHBIX
YPaBHEHHH U CUCTEM; ®
YUCIEHHOE UHTETPUPOBA-
Hue u auddepeHnpoa-
HHE; * METOJIbI IPUOIH-
JKeHus pyHKIHH.
VYaoBneTBOpUTENbH | * 3HAET JUIb 6a30BbIE * VYmeer pa3zpabarbiBate | * Ha HU3KOM ypoBHE
0 (IOpOroBeIi YHCJICHHBIE METOJBI pe- IIPOCTBIC IIPOTrPaMMBI, BJIaIceT HEOOIBIINM
YPOBEHb) IICHUS MIPUKIAOHBIX Ma- | PCATM3YIOINMC YHUCIICH- YHCJIOM IPUEMOB YHC-

JICHHOTO peLIeHUs MaTe-
MaTHYECKHX 3a]a4 Ha
COBPEMEHHBIX A3BIKAX
IIPOrPaMMUPOBAHNS;

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jns peanuzanyy BhIIENEPEYUCIECHHBIX 3a/1a4 00y4EHHS! UCIOJIb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM UHBIE MaTepHajbl, HEOOXOIUMBbIE /ISl OLEHKU 3HAHWM, yMEHU, HaBBIKOB M (WJIM) OIBITA Je-
ATEIBHOCTH, XapaKTEPU3YIOUINX STarbl (JOPMUPOBAHUS KOMIETECHIINI B MPOIECCE OCBOSHHS 00pa3oBa-
TEJNBHON IIPOTPaMMBI, B CJIIELYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONOATOTOBKY
— Tlpocreiimme hopmysbl yucieHHOTO ¢ hepeHITUPOBAHMS

— OOmuii crioco6 momydeHus Gopmynn yuciaeHHoro nuddepeHupoBaHus
— Tlorpemnoctu auddepeHunpoBanus
— OO0ycnoBiaeHHOCTD (hopMyIT YucIeHHOTro auddepeHnnpoBaHms
— TlocranoBka 3amaun

— Jlokanm3auus KOpHEn
— KoppekTHOoCTh 1 00yCITOBICHHOCTD 3a7a4un
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Meron HetoToHa 1 ero MoaupuKaiu

Meron urepauuu

VYci10BUsI CXOOMMOCTH METOJA UTEPALAN

['pagueHTHBIN METON

Hopwmsl BEKTOPOB 1 MaTpuIl

AOCOIIIOTHAs! U OTHOCUTENBHAS TIOTPELIHOCTh BEKTOPOB
OOycnoBIEHHOCTH 33/1a4M PEIICHUS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHUN
ITpsimble meToap! pemienust CJIAY

Utepaunonnsie metoas! peuienust CJIAY

CX0nMMOCTh UTEPAIIMOHHBIX MTPOLIECCOB

ITorpemHOCTH UTEPAlIMOHHBIX IPOLIECCOB

Pemenue nepeonpenenennoit CJIAY MeTooMm HaMMEHBIINX KBAAPaTOB
Brruncnenne onpenenurenei

Brruucnenune oOpaTHON MaTpHIIBI

YcroiunBocTs pemieHus 3aaaun Komu

Hucnennble MeTOABI perieHus 3a1aun Komm

Merop Diinepa

Merton Pynre-Kyrra

Pemenne cucrem nudepeHnnanbHbIX ypaBHEHUH

Pemenue ypaBHeHuUs n-ro nopsaka

WuTepnonauus 00001eHHBIMI MHOTOWICHAMU
[TonMHOMUHANBbHAS UHTEPIIOJIALIMS

[TorpemHOCTh UHTEPIOISALUN

MuHrMH3a1Ms TOTPENTHOCTH

['mo6anpHast TOTMHOMUHAIBHAS MHTEPIIOJISIIIHS
UyBCTBUTENBHOCTh UHTEPIIOJIALMOHHOIO MOJIMHOMA K IOIPEHIHOCTSAM BXOJIHBIX JAHHBIX
WNHTepnosanuus ¢ IOMOIIBIO «CKONb3AIIEr0» MOJUHOMA
KycouHo-nosinHOMUHaIbHAS UHTEPIOSALNS

[TpeoOpazoBanue Oyphe, TUCKPETHOE TPeoOpa3OBaHUE
TpuronomeTpuyeckas HHTEPIIONIALNS

[Tpubmxkenue crnmaitHamMu

OpTroroHanbpHble CUCTEMBI (PYHKIIUI

[TonsiTue o kBaapaTypHbIX popmynax

®opmynsl HeroTona-Koreca

®opmyiel Tpanenuid, Cumiicona, ['aycca, mpsMOyroJIbHUKOB
[TorpemHOCTh KBaAPATYPHBIX (popMyIT

OOyCITOBIIGHHOCTh KBaJAPATypHBIX PopMyIT

[IpaBuiio PyHre onieHKH NOrpenIHOCTH KBaIpaTypHBIX (GOpMyI
Jlokanusanus KopHeu

OOyCITOBIEHHOCTD 331a41 BEIYUCIICHHS KOPHS

Metoapl HaXOXKJIEHUST KOPHEH

OO0ycnoBIEHHOCTh METO/Ia MPOCTON UTepaluu U Metona HeroToHa
UyBCTBUTENBHOCTD K MOTPEIIHOCTSIM

Knaccudukanus JIMHEHHBIX UHTETPAJIbHBIX YpaBHEHUN
JluckpeTtusanysi MHTErpajJbHOTO YpPaBHEHUS BTOPOrO poAa
Pemenne nnTerpaibHbIX ypaBHeHUH 1-ro pona
Perymsapuzanus

3.2 TeMbl OIPOCOB HA 3AHATHAX
Hcroynuku norpemHocren
[TonsiTHe MPUOIMKEHHOTO YHCIIA
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— AOCOnoTHas U OTHOCUTENbHAS TOIPEIIHOCTH

— Bepusbie uudps! yucna

— CBs13b OTHOCUTEIIBHOI MOTPEIIHOCTU C KOJIUYECTBOM BEPHBIX 3HAKOB YHCIIA
— ITlorpemHocTs CyMMBI, Pa3HOCTHU, TPOU3BEICHHSI, YACTHOTO, CTEIIEHU

— OO6mas popmyna st TOrpemHoCcTd GYHKIUU

— OOparnast 3a/1a9a TEOPUH TTOTPEITHOCTH

— Ipocreiimme Gopmynsl uncieHHOro nuddepeHIpoBaHus

— OO0uwii cnoco6 noxay4eHus: GopMyi YUUCIEHHOTO U depeHIMpOBaHUS
— [orpemnoctu nuddepenrpoBanms

— OO0ycnoBiaeHHOCTh (OPMYI YUCIEHHOTO U depeHIIpoBaHms

— IlocTtanoBka 3amaun

— Jloxanu3zanus KopHeu

— KoppekTHocTh 1 00YCIOBICHHOCTD 33/1a4n

— Merox HeroToHa u ero moaudukanuu

— Meron urepauuun

— YCnoBHUS CXOIMMOCTH METOJ1a UTEpALUil

— I'panuieHTHBIN MeTOx

— HopMsbl BeKTOpOB 1 MaTpuiy

— AOCoII0THas! ¥ OTHOCUTEIIBHAS TIOTPELIHOCTh BEKTOPOB

— OOyCIIOBIEHHOCTD 33J]a4il PEUICHHS CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUN
— IIpamseie meTons! pemenus CJIAY

— MHrepaunonnsie metoas! pemenust CJIAY

— CX0auMOCTh UTEPALIMOHHBIX MTPOILIECCOB

— [TlorpemHocT uTeparoHHBIX IPOIECCOB

— Pemenune nepeonpeneneHnoit CJIAY MeTogoM HaMMEHBIIUX KBaJIpaToOB
— Beluucnenue onpenenurenen

— Brruncnenne o6paTHOM MAaTPHUITBI

— YcToMuMBOCTH penieHus 3aaa4u Ko

— Uucnennsle MeTonb! pemeHus 3aaaun Komu

— Meron Ditnepa

— Meron Pynre-Kyrra

— Pemenue cucrem auddepeHnnanbHbIX ypaBHEHUH

— Pemenue ypaBHeHus n-ro nopsaka

— HWnatepnomsiius 00001IEHHBIMA MHOTOWIEHAMHA

— TloanHoMuHANBHAS UHTEPIIOJISAUSL

— IlorpemHocTs MHTEPIOIALUN

— MuHumHu3anus NOrpeHOCTH

— I'mob6anpHas NOTMHOMUHANBHAS UHTEPIIONSIINS

— YyBCTBUTENBHOCTH UHTEPIOJISLUOHHOIO IMOJIMHOMA K ITOIPEIIHOCTSAM BXOJIHBIX JAHHBIX
— HHTepnonauys ¢ TOMOIIBIO «CKOIB3SLIET0» MOIMHOMA

— Kycouno-nonnHoMuHagbHask HHTEPHOISAIS

— IIpeobpazoBanue @yphe, TUCKPETHOE PeodpazoBaHEe

— Tpuronomerpuueckas HHTEPIOIALNS

— [pubmxenue craitHamu

— OproronanpHble CUCTEMBI (GYHKIUI

— TlonsTHe 0 KBaIpaTypHBIX (opMynax

— ®opmynsl Herotona-Koreca

— @opmyinsl Tpanenuii, Cummncona, ['aycca, mpsiMOyroibHUKOB

— TlorpemHocTs KBagpaTypHBIX GOPMYI

— OOyYCIIOBICHHOCTh KBaPATypPHBIX (OPMYIT
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[TpaBuio PyHre onieHKH NOTPEIIHOCTH KBAAPATYPHBIX (POPMYIT
Jlokanusanus KopHeu

OOycnoBIEHHOCTH 33/1a4K BHIYHCIICHUSI KOPHS

Metoapl HaXOXKJIEHUST KOPHEH

OOycIIOBIEHHOCTh METO/IA MPOCTON UTepau U Mmeroga Herotona
UyBCTBUTENBHOCTD K MOTPEIIHOCTSIM

[TocTaHOBKa BBIUMCIUTENBHON 3a1a41

OOyCIIOBIEHHOCTh BEIYUCIUTENBHON 331241

KoppeKkTHOCTh BBIUHUCIUTENBHBIX AJITOPUTMOB

TpeboBanus, NpeabsBiIsieMble K BBIYUCIUTEIbHBIM aITOPUTMAM
Knaccudukarms TMHEHHBIX HHTETPATBLHBIX YPaBHEHUN
Juckperunsanus UHTErpaJbHOTO YPAaBHEHUSI BTOPOTO Pojia
Pemienne nnTerpanbHbIX ypaBHEHUN 1-r0 pona

Perynsapuzanus

3.3 Tembl KOHTPOJILHBIX Pa0OT
KBanpatyphsie popmyIisl
Ksanparypusie popmynsl Hetorona-Koreca
®opMyIIbl IPSIMOYTOJILHUKOB
®opMyiia Tpanenui
®opmyna CuMiicoHa
dopmyna YeObimea
®dopmymna ["aycca

3.4 DKk3aMeHAMOHHbIE BONPOCHI
M cTOYHUKY NOTPEIHOCTEN
[ToHsTHE NPUOINKEHHOTO YHCIIA
AOCOII0THAs: M1 OTHOCUTENIbHAS OTPEIIHOCTH
Bepubie uugps! unucna
CBsI3b OTHOCUTEIBHOM MOTPEIIHOCTH C KOJIMYECTBOM BEPHBIX 3HAKOB YMCIIA
[TorpentHoCTh CyMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO, CTEIIEHN
O6was hopmyrna A7 MOTPEIIHOCTH (PYHKIUH
OOparHast 3a/1a4a TEOPUH TTOTPEITHOCTH
[Ipocreiiue Gpopmyiisl yucieHHOro quddepeHInpOBaHUS
OOuwmii ciocod noxydeHus: Gopmys YUCIEHHOTo TuddepeHIpOBaHUS
[TorpemHocTu qudQepeHIpoBaHusL
OO0ycnoBIEHHOCTh POPMYIT YUCIEHHOTO AU(depeHIINPOBAHUS
IToctanoBKka 3amaun
Jlokanusanus KopHeu
KoppekTHOCTh 1 00YCIIOBIEHHOCTD 33]1a4u
Merton HetoToHa 1 ero MoauduKaum
Meron uteparuu
VYcnoBus CXOIMMOCTH METOJIa UTEPALUI
['pagueHTHBINA METON
HopMmbl BEKTOpOB 1 MaTpuIl
AOGCOIOTHAs: M1 OTHOCUTENIbHAS OTPEIIHOCTh BEKTOPOB
OO0yCcnoBIEHHOCTbH 33/1a4M PEIICHUS CUCTEM JIMHEHHBIX alreOpanuyecKux ypaBHEHUN
[Ipsimbie meToas! pemenus CIIAY
Hrepannonnsie metoas! pemienust CJIAY
CX0nMMOCTh UTEPALIMOHHBIX IIPOLIECCOB
[TorpentHoCTH UTEPALIMOHHBIX ITPOLIECCOB
Pemienne nepeonpenenennoit CJIAY MeTonoM HauMEHbIINX KBaIPaTOB
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— Berruncnenue onpenenureneit

— Beruucnenne oOpaTHON MaTPHILIBI

— YcToMuMBOCTh pelieHus 3a1a4u Ko

— Uucnennsle MeTonbl pemieHus 3aaaun Komn

— Meron Ditnepa

— Meron Pynre-Kyrra

— Pemenune cuctem nuddepeHuanbHbIX ypaBHEHUN

— Pemenue ypaBHeHus n-ro nopsaka

— MHWurepnonauus 0600111eHHBIMU MHOTOWIEHAMU

— [lonuHoMuHaIbHAS UHTEPHOISAIUS

— IlorpemHocTs HHTEPNIOIAUN

— MuHumu3anus NOrpelHOCTH

— I'mob6anpHas NOTMHOMUHANBHASL HHTEPIIONSIINS

— UYyBCTBUTEIBHOCTh UHTEPIOISUUOHHOTO MOJIMHOMA K ITOIPEIIHOCTSM BXOAHBIX JAHHBIX
— HHTepnonauys ¢ TOMOIIBIO «CKOJIB3SLIET0» NOIMHOMA

— KycouHo-nonmHoMHUHaIbHAS UHTEPIOISIMS

— IIpeobpaszoBanue Dyphe, TUCKPETHOE MpeodpazoBaHe

— Tpuronomerpuyeckass HHTEPIOISIUSA

— [pubmxenue crnaitHamu

— OproronajibHble CUCTEMBI (QYHKIUI

— TlonsTHe 0 KBaIpaTypHbIX (hopMynax

— ®opmynsl HeroToHa-Koreca

— ®opmynsl Tpanenuii, Cumriicona, ['aycca, npsiMOyroJIbHUKOB

— [TorpemHocTs KBagpaTypHBIX GOPMYI

— OO0ycIOBIEHHOCTD KBaAPATYPHBIX (POPMYIT

— IIpaBuio PyHre ornieHKH MOTrpemIHOCTH KBAAPATYPHBIX (hopmyt
— Jlokanu3anus KopHei

— OOyCIOBIEHHOCTD 33]]a4d BBIYUCIICHUS KOPHS

— MeTobl HaXOXKAEHUS KOPHEH

— OO0ycIOBICHHOCTD METO/IA TIPOCTOM UTeparu U Mmeroga HerotoHna
— UYyBCTBUTEIBHOCTH K MOTPELIHOCTSIM

— IlocTaHOBKa BBIYMCIINTENBHOMN 3aaui

— OOyCI0BIEHHOCTh BEIYUCIUTEIBHOM 3a1a91

— KoppekTHOCTh BEIUUCIUTENBHBIX aITOPUTMOB

— TpeGoBanus, npeabsBIsieMble K BBIYUCIUTEIBHBIM aJITOPUTMaM
— Knaccudukanus mMHEHHBIX HHTETPATIbHBIX YpaBHEHUN

— Jluckperusanusi MHTErpaJIbHOIO YPaBHEHUS! BTOPOTO pojia

— Pemienue uHTErpalibHBIX ypaBHEHUH 1-ro poaa

— Perymsipuzanus

3.5 Tembl KOHTPOJIBLHBIX padoT
— Ksanparypusie popmyiisl
— Ksagparypusie hopmynsl Hetorona-Koreca
— @opMyIbl IPSIMOYTOJIbHUKOB
— ®opmyna Tpanenui
— @®opmyna Cumncona
— ®opmyna Yebrimena
— @opwmymna ['aycca

3.6 Bonnpochl 1J11 MOATOTOBKHU K NPAKTHYECKUM 3aHATHAM, CEMHUHApPaM
— Haxoxxnenue Hynei GyHKIU ¢ OJHOM MepeMEHHON
— YucneHHble METOABI pELICHUS 3a/1a4 JTMHEHHOMN anreOphbl
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— Merozap! npubmxenus ¢pynkuuit. Yncnennoe auddepenurpoBanmne GyHKIUNR
— YuciieHHOE UHTErPUPOBAHUE

4 MeToanuecKkue MaTepuabl
Jns obGecnieueHus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCIIOIb3YIOTCS CIEaYIoIIne
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeIesIoNIie MPoLueayphl OLICHUBAHUS 3HAHUH, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JESATSILHOCTH, XapaKTePU3YIOIINX 3TAIbl (OP-MHPOBAHHSI KOMIIETCHIIUNA, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHasl U TEpPaTypa
1. Munens A.A. BeruncnutensHueie MeToabl. YueOHoe mocobue. — Tomck: B-Cnekrp, 2010. —
264 c. (50 7k3.). (Hamuuue B onodmmoreke TYCVYP - 50 3k3.)
2. Bbaxsamos H.C., XKuakos H.II., KooenskoB I'"M. Uucaennsie Mmeroasl. — M.: BUHOM. Jla6o-
patopust 3Hanui, 2006. — 636 c. (Hanmuuue B 6udmmoreke TYCVYP - 130 5k3.)

4.2. JlonostHUTEIbHAS JJUTEpPaTypa
1. Muuens A.A. Ilpaktukym no uucieHHbiM MetogaMm. — Tomck: TYCVYP, 2004. — 196 c. (Ha-
nuuaue B 6ubmotexke TYCYP - 40 5k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CO0us

1. Pomanenko B.B. MeTtoanueckue yka3aHus 10 BBIMOJIHEHHUIO MPAKTUYECKUX pabOT MO IUCIH-
mwinHe «BpranciutensHas marematuka». — Tomck: TYCVYP, 2010. — 106 c. [DnexkTpoHHBIN pecypc]. -
http://asu.tusur.ru/learning/bak230100/d18/b230100 d18 pract.doc

2. Munens A.A. YucneHHble MeTOABl. MeToArUeCKHEe YKa3aHUs M0 CaMOCTOSATEIBHON padoTe
ctynenToB 1o crenuansHoctu 010400.62 «I[Ipuknagnas marematuka u napopmaruka». — Tomck: TYCVYP,
2016. - 10 C. [D5eKTpOHHBII pecypcl]. -
http://asu.tusur.ru/learning/bak010400/d31/b010400 d31 work.doc

4.4. ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHBIE H TOUCKOBBIE CHCTEMbI
1. http://poiskknig.ru — snekrponnas 6ubnroreka yueonukoB Mex-Mara MI'Y, Mockaa.
2. http://www.mathnet.ru.ru — o0mepoccuiickuii MaTeMaTHIECKUN TTOPTAJL.
3. http://www.lib.mexmat.ru — snekTpoHHass OHONIMOTEKAa MEXaHUKO-MaTeMaTHueckoro a-
KyJapTeTa MOCKOBCKOTO TOCYIApCTBEHHOTO YHUBEPCUTETA.
4. http://onlinelibrary.wiley.com — Hay4uHbIe XypHaJbl n3aaresnbeTBa Wiley&Sons.
5. http://www.sciencedirect.com — Hay4HbI€ )KypHaJIBI U3aaTenbcTBa Elsevier.
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