MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYA S TTPOTPAMMA YUYEBHOM JUCHUITJIMHBI
YuciieHHbIE METOIbI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarotosku (cnenuanbHocTh): 09.03.03 Ipukaaanas uadopmaTnka
HanpasnenHocts (npo¢uis): Ilpukaagnas nHpopmMaTHka B IKOHOMHKE

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: ACY, Kajdenpa aBToMaTH3MPOBAHHBIX CHCTEM YIIPaBJIEHUSI

Kypc: 3

Cemectp: 5, 6

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 5 cemecTp 6 cemecTp Bcero | 2010505050005
1 | Jlekuun 4 4 8 4acoB
2 |IIpakTHueckue 3aHATHS 4 4 8 4acoB
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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 nadopmaTuka, yrBepxkaeHHoro 27 mapra 2015 roma, paccMoTpeHa M yTBEp-

JKJIeHa Ha 3acelaHuM Kadeaper «  » 20 ropa, npotokon Ne
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noueHT kadp. ACY B. B. Pomanenko
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ACY A. M. Kopukos
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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
Juctunnuna «Yucnennsie metoas» (b1.B.O/1.5) otHOCcuTCs K 00Ky 1 (BapuaTuBHAas 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
1ye JucHUIuinHel: Maremaruka, OObeKTHO-OpUEHTUPOBAHHOE TPOrPAMMUPOBAHHUE.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-3 cnocoOHOCTBIO UCIIOIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLUILIUH U
COBpPEMEHHbIE HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B MTPO(ECCUOHAIBHOM eI TeIbHOCTH;

— TIK-23 cnocoOHOCTBIO IPUMEHSATH CUCTEMHBIN MOAXO0] U MaTeMaTU4eCKUe METOAbl B (popma-
JU3aLUU PEeLICHNs] IPUKIIAJHbIX 3a/1a4;

B pesynbraTe n3ydeHus IUCHUILINHBI CTYIEHT JOJDKEH:

— 3HATh OCOOCHHOCTH MaTeMaTW4eCKHX BBIYMCICHUH, peanu3yeMbix Ha DBM; Teopetnueckue
OCHOBBI YHCIIEHHBIX METOJOB, MOTPEIIHOCTH BBIYMCIEHUH, YCTOHUYMBOCTh U CIOXKHOCTH alropuTma (1o
NaMsTH, 10 BpEMEHH CUETa); YUCICHHbIE METO/IbI JINHEHHOU anreOphl; pelieHue HeIMHEHHBIX YpaBHEHU I
U CUCTEM; YHCICHHOE MHTETpUpoBaHKe U A HepeHIupoBaHNe; METOAbI NPUOIIKEHUS (QYHKIIUH; METO-
IIbl pereHus: AuppepeHnanbHbIX YpaBHEHHI; METOIbl PEILIEHUS! HHTETPAJIbHBIX YPaBHEHU;

— yYMeTb CTPOUTH AJITOPUTMBI PEATN3ALUN YUCIECHHBIX METOIOB PELIEHUS NPUKIAAHBIX 3a/1ad;
pa3pabaTbIBaTh MPOTPaMMBbl, PEATU3YIOIINE YUCIEHHBIE METObI

—  BJIa/IeTh HAaBbIKAMU MTPUMEHEHHs 0a30BOr0 MHCTPYMEHTApHUsl YMCICHHBIX METOJIOB JUIS pellie-
HUS NPUKJIAIHBIX 3a]a4; METOJUKON NOCTPOEHMS, aHaJIu3a U IPUMEHEHHs YUCIIEHHBIX MOJENEN B Ipo-
(eccroHaIbHON AEATEIBHOCTH

4. O0beM JMCHUIIMHBI M BUbI y4eOHOH padoThl
OO01ast TpyI0€eMKOCTb JUCLHUILUINHBI cOCTaBIsIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bupl yueOHO 1€ TEIIBHOCTH Bcero yacos CemecTpsl
5 cemectp 6 cemectp

AyrmutopHsble 3aHATHS (BCETO) 16 8 8
Jlexknuu 8 4 4
[IpakTHueckue 3aHATHUS 8 4 4
W3 HUX B MHTEpaKTHUBHOU (opMme 8 4 4
CamocrosiTenpHas paboTa (Bcero) 155 62 93
IIpopaboTKa JEeKIMOHHOTO MaTepuana 79 32 47
[ToaroroBka Kk MpaKTUYECKUM 3aHSATHUSIM, 66 30 36
CeMHHapam

BrlinoHeHHE KOHTPOJIBLHBIX padoT 10 10
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Bcero (0e3 ax3ameHa) 171 70 101
[ToaroroBka u ciava sK3aMeHa 9 9
OO01mas Tpy10eMKOCTh 4 180 70 110
3auetHbie EquHutib 5.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

|
= ¥
= g, = 0
m L
= § § S B % S
5 : 2 == > 5
Ha3zBanus pa3zienoB AUCHUILIMHBI Z & 5 o 2 2 =
= 5 = s 0 z E
E | 2 23 ¥
® g = © S =
S| 2
= @)
5 cemecTp
1 Tema 1. IlorpemHocTy BIYMCIEHUAN 0 0 4 OIIK-3, [1K-23
2 Tema 2. KoppeKTHOCTb BBIYMCIUTEIBHBIX 0 0 OIIK-3, [1IK-23
3aJ1a4 ¥ aJITOPUTMOB
3 Tema 3. [IpubnmxeHHOE pelieHne HEeTMHEH- 1 2 18 21 OIIK-3, TTK-23
HBIX YPaBHEHUH C OJJHOU ITIEpEMEHHON
4 Tema 4. UncieHHblE METObI PELLICHUS 3a- 1 2 20 23 OIIK-3, [1K-23
Jaq TUHEHHOM anreOpbl
5 Tema 5. Beruncienre coOOCTBEHHBIX YUCET U 1 0 8 9 OIIK-3, TIK-23
COOCTBEHHBIX BEKTOPOB
6 Tema 6. Pemmenne cucteM HEJIMHEHHBIX 1 0 8 9 OIIK-3, I1IK-23
YpaBHEHUI
Hroro 3a cemectp 4 4 62 70
6 cemecTp
7 Tema 7. [Ipubmmxenne GyHKIINANA 1 24 27 OIIK-3, ITK-23
8 Tema 8. Uncnennoe auddepeHnupoBanme 1 0 8 9 OIIK-3, T1K-23
GbyHKIHI
9 Tema 9. UncnenHoe UHTETpUpOBaHue (yHK- 1 2 30 33 OIIK-3, [1K-23
105051
10 Tema 10. Pemenne nuddepeHnmanbHbIX 1 0 20 21 OIIK-3, T1K-23
ypaBHEHUHI
11 Tema 11. aTerpaneHbpie ypaBHEHMS 0 11 11 OIIK-3, [IK-23
HWroro 3a cemectp 4 4 93 101
Hroro 155 171

CornacosaHa Ha noprtane Ne 17549




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

5 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

6 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 + + + + + + + + + + +
2 OOBEKTHO-OPUEHTHPO-

BaHHOE IIPOrPaMMHUPOBA- + + + + +

HHE

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
NpeCTaBIeHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHH, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI

Bune! 3angTmit

DopMBbI KOHTPOJIS

Komnerenuuun
Jlexuun

+ | IlpakTHUdeckue 3aHATHS
+ | CamocTosTenbHas padoTta

OIIK-3 + KonTponbHas paboTa, JKk3aMeH,
Koncnekt caMonoaroroBsku, 3a-
mura otuera, [IpoBepka
KOHTPOJIbHBIX pabot, Onpoc Ha
3aHATHAX, OTYeT o mpakTuyde-

CKOMY 3aHSITHIO

[IK-23 + + + KoHnTponbHas paboTa, JK3aMeH,
Koncnekt caMonoAroroBku, 3a-
mura otuera, [IpoBepka
KOHTPOJIBHBIX padoT, Onpoc Ha
3aHATHAX, OTYeT o mpakTUude-
CKOMY 3aHSTHIO

6. UnTepakTHUBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUs
TexHONIOruM WHTEPAKTUBHOTO O0YUeHHUs IpU Pa3HbIX opMax 3aHATHI B 4acax MpPUBEICHBI B Ta-
omure 6.1
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATUH B yacax

HNurepakTuBHBIC
Mertonpl MPAKTHYECKHUE Bcero
3aHATUS

5 cemecTp
IlonckoBBINM METOA
Pemienune cutyalinoHHBIX 335124
Hroro 3a cemecTp:

6 cemecTp
Pemienune cutyaninoHHBIX 335124 2 2
ITouckoBbIil MeTO 2 2

CornacoeaHa Ha noprane Ne 17549 8



Hroro 3a cemecTp: 4 4

Hroro

7. JIaGopaTtopHbie padoThI
He npenycmotpeno PYII

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

3 z S
: | i
HanMeHoBaHME IPAKTUYECKUX 3aHATUN g > O
HasBanus pa3zeioB = = = S
(cemuHapoB) 2 g 2
X g =
a B>
= S
5 cemecTp
3 Tema 3. IIpubmmxennoe pemenne | Haxoxnenue Hysnen GyHKUuil ¢ 0qHON 2 OIIK-3,
HEJIMHENHBIX YPABHEHUN C OJTHOMN IIEPEMEHHOMN [IK-23
IIEPEMEHHON Vitoro 2
4 Tema 4. YuciieHHBIE METOEI UucneHHble METO/IbI PEIICHUS 3a/1a4 JIH- 2 OIIK-3,
pelIeHUs 3a/1a4 JIMHEWHOH anreOpsl | HelHOW anreOpsI [1K-23
Hroro
Hroro 3a cemectp
6 cemecTp
7 Tema 7. [Ipubmmxenne GyHKINNA Mertonpr npubmmkenus GyHakumid. Yuc- 2 OIIK-3,
nenHoe nuddepeHpoBanne QyHKIHHA [1K-23
Hroro 2
9 Tema 9. YUucnennoe UYuciieHHOE HHTErPUPOBAHUE 2 OIIK-3,
UHTETpUpOBaHKe (HyHKLIUH Hroro P [IK-23
Hroro 3a cemectp 4
Hroro 8

9. CamocrosiTesqibHasi pabdora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 - Bunel camocToaTenbHON paboThl, TPYA0EMKOCTh U (POpMUpPYEMbIE KOMIETEHIIMH

3 =
S | i3
Bunel camocTosTeIsHON & )
Ha3Banus paznenos z &5 @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
5 cemecTp
1 Tema 1. ITorpemnoctu | IIpopa®oTka JIEKIIMOHHOTO 4 |OIIK-3, |Omnpoc Ha 3aHATHAX, JK3a-
BBIYUCIICHUI Marepuaia [IK-23 MEH
Hroro
2 Tema 2. Koppektrocth | [IpopaboTka JICKITMOHHOTO 4 |OIIK-3, |Omnpoc Ha 3aHATHUSX, JK3a-
BBIYMCIIUTEIIBHBIX 33/1a4 U | MaTepHala [1K-23 MEH
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AJITOPUTMOB Utoro
3 Tema 3. [Ipubnmxkennoe |[logroroBka k mpakTuye- 10 |OIIK-3, |3amura otuera, Koncnekr
pelleHre HETMHEUHBIX CKHUM 3aHSATUSIM, CEMHHA- I1K-23 caMonoarotToBku, Omnpoc
YpaBHEHUH C OJJHOM pam Ha 3aHATUAX, OTYET 110
epeMEeHHOM TpopaGoTKa TeKIHOHHOTO 8 gpaKTI/I‘IeCKOMy 3aHSTHIO,
K3aMEH
Marepuaia 3aMe
Hroro 18
4 Tema 4. YucneHHbIE [ToaroroBka kK mpakTuue- 12 |OIIK-3, 3amura otuera, KoHCIIEKT
METOBI PEMIEHUS 3324 CKHMM 3aHSITHIM, CEMHUHA- TIK-23 caMonoJIroToBku, Orpoc
JTUHEHHOU anreOpbl pam Ha 3aHATHAX, OTYET Mo
MPAKTHYECKOMY 3aHSTH
[IpopaboTka JIEKIIMOHHOTO 8 9p a CCKOMY 34 10,
MaTepuana K3aMeH
Hroro 20
5 Tema 5. Beluncienue [ToaroroBka Kk mpakTuue- 8 OIIK-3, |3ammra otyera, OTUET IO
COOCTBEHHBIX UHCEN U CKHUM 3aHATUSAM, CEMHUHA- [1K-23 [IPAKTUYECKOMY 3aHITHUIO
COOCTBEHHBIX BEKTOPOB | paMm
Hroro 8
6 Tema 6. Pemenue [IpopaboTka JIEKIIMOHHOTO 8 |OIIK-3, |KoHCHeKkT caMOonoaroToB-
CHUCTEM HEJMHEUHBIX Marepuala I1K-23 ku, Onpoc Ha 3aHATUSIX,
ypaBHEHUH Wroro 8 DK3aMeH
Hroro 3a cemectp 62
6 cemecTp
7 Tema 7. [lpubnmxkenue | I[logroroBka k mpakTuye- 12 |OIIK-3, |3amura otuera, Koncnekr
byHKINN CKHUM 3aHSATUSIM, CEMHHA- I1K-23 caMonoarotToBku, Omnpoc
pam Ha 3aHATHAX, OTYEeT 1o
[TpopaboTka TeKIHOHHOTO 12 gpaKTquCKOMy 3AHATHIO,
K3aMEH
Marepuaia 3amMe
Hroro 24
8 Tema &. UncnenHoe [TpopaboTka JIEKITMOHHOTO 8 OIIK-3, KoHcnexT caMmonoaroros-
muddepeHnrpoBaHme Marepuaia [1K-23 ku, Onpoc Ha 3aHATHUSX,
byHKIINN Wroro DK3aMeH
9 Tema 9. Yucnennoe Brinmonnenune kontponbhbix | 10 |OIIK-3, | 3amura otuera, Koncnekr
MHTEIrPUPOBAHUE pabot I1K-23 CaMOIIOJrOTOBKH,
(bymeyk [ToaroroBka Kk npakTuye- 12 ISOHTP OJIbHA P a60Ta(’)
CKHMM 3aHSTUSAM, CEMHUHA- TpoC Ha 3aHATUAX, LIT-
pam YeT MO MPaKTUIECKOMY 3a-
HATUI0, [IpoBepka
IIpopaboTka JTeKIHOHHOTO 8 KOHTPOJIbHBIX padoT, JK3a-
MaTepuana MeH
Hroro 30
10 Tema 10. Pemenue [ToaroroBka k mpakTuue- 12 |OIIK-3, |3ammra oTtuera, Koncmekt
nuddepeHInaIbHbIX CKHM 3aHATHSAM, CEMHHA- [IK-23 caMonoJaroToBku, Ompoc
ypaBHEHUH pam Ha 3aHATHAX, OTUEeT 1o
MIPAKTHYECKOMY 3aHSATH
[TpopaboTka JIEKITMOHHOTO 8 pba CCKOMY 32 1o,

Marcpualia

OK3aMeH
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Htoro

20

11 Tema 11.
HuTterpanbhbie
ypaBHEHUS

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

11

OIIK-3,
I1K-23

KoHcnekT caMonoaroros-
ku, Onpoc Ha 3aHATUSIX,
DK3aMeH

HUroro 11

Hroro 3a cemectp 93

TlonaroroBka u caaya dK3a- 9 DK3aMeH

MECHa

Hrtoro

164

Nk wbh =

NN R L=

L LW W W W NN NN NN ==\

9.1. TeMbl KOHTPOJILHBIX Pa0OT
KBanpatyphsie hopMyIisl
Ksanparypusie popmynsr HetoTona-Koreca
@DopMyIIbl IPSAMOYTOJILHUKOB
dopmyrna Tpanenun
®opmyna CuMiicoHa
dopmyna YeOwimeBa
®opmyia ['aycca

9.2. Bonnpocsl Ha NPOPadoOTKY JICKIHOHHOI'0 MaTepHaJia
[Ipocreiime Gopmyiisl yucieHHOro quddepeHIupOBaHUS
OOuwmii cioco6 noxaydeHus: GopMyi YUUCIEHHOTo T depeHIMpOBaHUS
[TorpemnocTtu nuddepeHrpoBaHms
OO0ycoBIeHHOCTD (POPMYIT UUCIEHHOTO U (hepeHINPOBaHUS
ITocTanoBka 3ana4yu
Jlokanu3anus KopHeu
KoppekTHOCTh 1 00YCIIOBIEHHOCTD 33]1a4n
Meron HetoToHa 1 ero MmoaupuKau
Merton urepaunu

. YcnoBus CXOOMMOCTH METO/A UTEpALUi

. I'panuenTHBIN MeTOx

. HopMel BekTOpOB 1 MaTpuiy

. AOcomoTHas M OTHOCUTEbHAS IOIPEIIHOCTH BEKTOPOB

. OOycIOBICHHOCTD 33]aul PELICHHUS CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUH
. Ipsmbie meToas! pemenust CJIAY

. Urepaunonnsie metoasl peuienus CJIAY

. CXoaMMOCTh UTEPALIMOHHBIX ITPOLIECCOB

. IlorpemHocTi uTepaliOHHBIX IPOLECCOB

Pemenue nepeonpenenennoit CJIAY meTonomM HaMMEHbLINX KBaJIpaToB

. Bpruucnenue onpenenurenei

. Bpruncnenue o6paTHON MaTpuUllbl

. YcroitunBocTs pemenus 3anaun Komn

. HucneHnHnble MEeTOBI pelieHus 3aaaun Komm

Mertopn Diinepa

. Meron Pynre-Kyrra

. Pemenue cucrem nuddepeHunanbHbIX ypaBHEHUH

. Pemenue ypaBHeHus n-ro nopsaka

. MlcTo4HMKM NOrpeIHOCTeN

. IlonsiTre npuOAMKEHHOTO YKCia

. AOCOMOTHAs! U OTHOCUTENbHAS TOIPEIIHOCTH

. Bepnbie nuugps yncna

. CBs13b OTHOCUTEIILHOM MOTPEIIHOCTHU C KOJIMYECTBOM BEPHBIX 3HAKOB YHCIIA
. IlorpemHocTh CyMMBI, Pa3HOCTH, IPOU3BEICHHUSI, YACTHOT'O, CTEIIEHU

. Obmas popmyna a1 HOrpemHOCTH GYHKIUU
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35. OOparHas 3a/1a4a TEOPUU TOTPEIIHOCTH

36. IlonsTue o KBaApaTypHbIX hopmynax

37. ®opmynsl HetoTona-Koreca

38. ®opmynsl Tpanenuii, Cumricona, ['aycca, npsMoyroJibHUKOB
39. IlorpenrHocTh KBaIpaTypHbIX (HOpMYII

40. OOycnoBICHHOCTh KBaIPaTYPHBIX (HOPMYII

41. TlpaBuno PyHre orieHKH MOTPEUTHOCTH KBaIPATYPHBIX (HOPMYIT
42. Jlokanu3zauus KOpHEi

43. OOyCIOBIEHHOCTH 3a/1a4M BBIYMCICHUS KOPHS

44. Metoapl HAXOXKICHUS KOPHEH

45. OOycloBIEHHOCTh METO/a MPOCTON UTEepauuu 1 Metoaa HeroToHa
46. UyBCTBUTEIBHOCTH K MOTPEITHOCTSIM

47. IlocTaHOBKA BEIYUCIUTEILHON 3aa4n

48. OOyCIOBICHHOCTh BBIUUCIUTEIHHOM 3a1a9l

49. KoppeKTHOCTb BBIYHUCIUTENIbHBIX AJITOPUTMOB

50. TpebGoBanwus, MPeabABIIEMbIE K BEIYUCIUTEILHBIM aJITOPUTMAM
51. Knaccugukamus TMHEHHBIX MHTETPAIbHBIX YpaBHEHHUH

52. JluckpeTusaiusi UHTETpallbHOTO0 YPaBHEHUS BTOPOTO poja

53. Pemenue uHTErpaibHbIX ypaBHEHUH 1-ro poga

54. Perynapuszauus

55. Wnrepnonsius 0000IIEHHBIMI MHOTOWICHAMHA

56. IlonuHOMUHANIbHAS UHTEPIIOJSALIMS

57. IlorpemHoCcTh UHTEPIOISALNU

58. MuHUMH3aUS TOTPEITHOCTH

59. T'mobGasibHast MOTMHOMUHATBHAS HHTEPIOJSIIS

60. UyBCTBUTEIBHOCTh MHTEPHOSLIUOHHOTO MOJIMHOMA K MOTPEIIHOCTAM BXOIHBIX JaHHBIX
61. MuTepnonsuus ¢ MOMOIIBIO «CKOJIB3SIIET0» MOTMHOMA

62. KycouHO-TTOJIMHOMUHAIbHAS MHTEPIOJISIIUSA

63. IlpeobOpaszoBanue Dyphe, JUCKPETHOE MPEOOpa3OBaHNE

64. TpuroHomeTpuyeckas UHTEPHOJIALIMS

65. IlpubmmkeHnue cruiaiiHaMu

66. OpToroHajabHbIC CUCTEMBI (DYHKITUIA

10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jijisi OLEHKH YCIIEBAE€MOCTH CTY/IeHTOB
He npenycmorpeno

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIITMOHHOE O00ecTiedeHHe TUCHMILINHBI

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

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

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOO U
1. Pomanenko B.B. Metoauueckue yka3zaHHs MO BBIITOJTHEHUIO MPAKTUYECKUX PabOT MO AUCIIH-
winHe «BeraucnutensHas matematukay. — Tomck: TYCVYP, 2010. — 106 c. [DnekTpoHHBIN pecypc]. -
http://asu.tusur.ru/learning/bak230100/d18/b230100 d18 pract.doc
2. Munens A.A. Yucnennele MeToApl. MeToaruecknue yKa3zaHUs MO CaMOCTOSATEIBHON padoTe
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ctyneHToB 1o crenuansHoctu 010400.62 «I[Ipuknagnas marematuka u napopmaruka». — Tomck: TYCVYP,
2016. - 10 C. [DeKTpOHHBII pecypcl]. -
http://asu.tusur.ru/learning/bak010400/d31/b010400 _d31 work.doc

12.3.2 YuyeOHO-MeTOAMYeCKHUE MOCOOHS AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YKCIia UHBAJIUAOB NPEJOCTABISAIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTPAHUUYEHUSM HX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJisl JInI ¢ HAPYIIeHUSIMU 3PeHUSI:

- B (hpopMe FIIEKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJisl UL ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU opme.

JlJis1 NI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJIbHOT0 ANNapara:

- B (hopMe FJIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3pl JaHHBIX, HH(POPMANMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe o0ecrnedenmne

1. http://poiskknig.ru — snekrponnas 6ubnroreka yueonukoB Mex-Mara MI'Y, Mockaa.

2. http://www.mathnet.ru.ru — o0mepoccuiickuii MaTeMaTHIECKUAN TTOPTAJL.

3. http://www.lib.mexmat.ru — snekTpoHHass OHONIMOTEKAa MEXaHUKO-MaTeMaTHueckoro a-
KyJabTeTa MOCKOBCKOTO TOCYIApCTBEHHOTO YHUBEPCUTETA.

4. http://onlinelibrary.wiley.com — Hay4uHble )XypHalbl n3aaresnbeTBa Wiley&Sons.

5. http://www.sciencedirect.com — Hay4HbI€ )XypHaJIBI U3aaTenbcTBa Elsevier.

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUIINHbI
13.1. O61mue TpedoBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 TN CHUTITHHbI

13.1.1. MaTepuabHO-TEXHMYECKOe 00ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jnst mpoBeeHUs JIEKIUA MO TUCIUIUIMHE UCTIONB3YIOTCA nepcoHanbHbIi [1IK ¢ mpoekTopom.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneuyeHue IJisl NPAKTHYECKUX 3aHATHIl
[TpakTrueckue 3aHSATUS OCYHIECTBISIFOTCS B KOMITBIOTEPHOM KJIAcCE€ C HCIIOJIb30BAaHUEM IIPO-
rpammHoOTo obecriedeHus: * Oneparronnas cuctema MS Windows. ¢ Cpena pa3pabotku Microsoft Studio
Express Edition 2008-2015. « Cpena pa3pabotrku Borland Developer Studio 2006. « OducHblii naker
Libre Office. ¢ [Taker Mathsoft MathCAD. « ITaker MathWorks MATLAB.

13.1.3. MaTepuabHO-TeXHHYECKOe 00ecredeHue 1JIsl CAMOCTOATEIbHOI padoThI
Jiis camocToATeNbHOM paboThl CTYEHTHI HCHOB3YIOT creaytolnee 6ecriarHoe [10, a taxke I10,
nosiyaeHHoe 1o nporpamme DreamSpark: ¢ Onepanmronnas cucrema MS Windows. ¢ Cpena pazpaboTku
Microsoft Studio Express Edition 2008-2015. « O¢uchsrit maker Libre Office ninu Microsoft Office.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbA

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00yueHUs
00IIIETO U CIIELHAIBHOTO Ha3HAUYCHHMSI.

[Ipu 00y4eHUH CTY/ICHTOB ¢ HAPYLIEHUAMHM CJIyXa MPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITU-
BalOIIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JAPYTHMX TEXHUYECKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisi CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUILHOU cHCTE-
MBI OOY4YeHHUsI JAJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMbl. YueOHas ayau-
TOpHUsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HapYIICHUEM CIIyXa, 000pylIOBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu oOyueHnn CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIB30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTpa YIAJICHHBIX OOBEKTOB (HAmpuUMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MpH MOMOIIN BUICOYBEIUYUTENCH 7151 yIAJICHHOTO TTPOCMOTpa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYUIEHUSMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIOIb3YIOTCS
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aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenayunt
y4eOHOI MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOMJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB W THUIIOBBIC KOHTPOJIbHBIC 3aAaHNA, UCIIOJIb3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI NMpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMH IO JUCIHUILINHE MPUBECH B MPUIOKEHUH K paboueil mporpamme.

14.2 Tpeﬁona}mﬂ K (1)0H)1y OLCHOYHBIX CPEACTB JIid JIMI ¢ OrPAHUYCHHBIMUA BO3MOKHOCTSIMHA

310POBBSA

I[JISI CTYACHTOB C MHBAJIMJHOCTBIO IMMTPEAYCMOTPCHBI JOIMOJTHUTCIIBHBIC ONCHOYHBIC CPEACTBA, IEPe-
YCHb KOTOPBIX YKa3aH B Ta6J'II/IHe.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

Kareropuu cryneHros

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
CpeACTB

DopMBbI KOHTPOJISI U OTICHKU
pe3yabTaTOB 00yUEHUS

C napymeHusMu
ciyxa

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMyYeHHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YyCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
o0y4Jaromierocst Ha MOMEHT IIPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM JJIsl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas GopMa IpeoCcTaBlIeHUs 3alaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIYX;

- IIpEI0OCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- [IPE/ICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3y/IbTATOB OOy4EHHS] MHBAJIWIOB MO AUCHMILIMHE MpPeayCcMaTpHBaeT
npefocTaBieHue nHGopmamu B popMax, alaiTUPOBAHHBIX K OTPAaHUUYEHHUSM UX 310POBbSI U BOCHIPUSATHS

nHbOpMaIUH:

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:
- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpu HEoOXOMUMOCTH /TSl OOYYAIOIIUXCS C MHBATHIHOCTBIO MPOIIETypa OICHUBAHUS PE3YIbTATOB
00y4eHHUsT MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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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-

PETUYCCKHUE OCHOBEI YHC-

JICHHBIX METOJIOB, I10-
IPEIIHOCTY BBIYUCIICHH,
YCTOMYUBOCTHU U CIIOXKHO-
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

* HHuTepakTUBHBIE MpPaK-
TUYECKHUE 3aHSATHUS;

* IIpakTnueckue 3aHs-
TUS;

e Jlexnum;

* CamocTosTenbHas pa-
ooTa;

* HHTepaKkTUBHBIE MpaK-
TUYECKHUE 3aHSATHS;

* IIpakTnueckue 3aHs-
THUS;

o Jlexmnu;

* CamocTosiTenpHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
TUYECKHE 3aHSTHSI,
* CamocTrosTenbHas pa-

6oTa;

Hcnonb3yembie
CpeICTBa OIlEHUBA-
HUS

* KonrtponpHas pabora;
* KoHcrnekT camonoaro-

TOBKH,
* Omnpoc Ha 3aHATHSX;

* Ortyer o mpakTuye-
CKOMY 3aHSTHIO;
* DK3aMeH;

* KoHTposnbHas pabora;
* Koncnekr camomosro-

TOBKH,
* Omnpoc Ha 3aHATHSIX;

* Otuer no mpaxKTHye-
CKOMY 3aHSTHIO;
* DK3aMeH;

* Oruer 1o npakTuyie-

CKOMY 3aHSTHIO;
e DK3aMeH;

DopMynupoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-

omutie 4.
Tabmuma 4 — ITokaszarenau ¥ KpUTEPHUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTasn 3HaTh VYMeTh Bnanerts
OtnyHO * OOGnanaet akTuye- * O6nanaer nuanazonoM | * Kontponupyer pabory,

(BBICOKHMI YPOBEHB)

CKUMH U TEOPETUYECKHU-
MU 3HAHUSAMU B IIpeeiax
M3y4aeMoil 00acTH ¢ mo-
HUMaHHEM TPAHULL IPU-
MEHHUMOCTH,;

NPaKTUYECKUX YMCHHH,
TpeOyeMBIX ISl pa3BUTHS
TBOPYECKUX PEIICHHIA,
abcTparupoBaHus
po0Jem;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;

Xoporo (6a30BbIi
YPOBEHb)

* 3HaeT (PpaKThl, NPUHIH-
TIbI, MPOIIECCHI, OOIIIHE
MIOHSTHS B MIpe/eiax u3y-
JyaeMoil 00J1acTH;

* OOnamaer AMana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I PeIIeHUs
OTIpe/IeTICHHBIX TTPOOIIEM

B 00JIaCTH UCCIACAOBAHUS;

* beper OoTBETCTBEH-
HOCTb 3a 3aBeplICHHE 3a-
Ja4d B UCCIIEZIOBAHUH,
pUCTIOCA0IMBAET CBOE
MOBEJIEHUE K 00CTOSATEb-
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CTBaM B PEUICHUU
npo0iem;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

¢ (OOagaeT HU3KAM
YpOBHEM OOIINX 3HAHUH;

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

* Pabotaet TONBKO HpH
PSIMOM HaOJTIO/ICHUH,

Tabmuna 5 — Drarnsl

2.2 Komnerennusa OIIK-3
OIIK-3: crmocoOHOCThIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUINH H
COBpEMEHHBIC NH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU B IPO(ECCHOHAILHOM JIEATEIHHOCTH.
st hopMuUpOBaHUS KOMIIETCHIIMH HEOOXOAUMO OCYIIECTBUTH PsIJI ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIETCHIIMH, MPUMEHSEMbIE JJII 3TOTO BHJIbI 3aHATUNA M MCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE]-
CTaBJICHBI B TAOJIHUIIE 5.
OpPMUPOBAHUSI KOMIIETSHIIMH U UCIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Cocras

3HaTh

YMeTb

Baanern

CopepxaHnue sTa-
OB

* YHCJICHHbIE METO/bI JIH-
HEWHOU ayreOphI; * pere-
HUE HEIMHEHHBIX ypaBHe-
HUI U CUCTEM; * YUCIICH-
HO€ MUHTETPUPOBAHUE U
nuddepeHnpoBanue;
METO/IbI TPUOIIMKEHUS
(GyHKIMH; * METOIbI pelle-
HUs U depeHnaTbHbIX
ypaBHEHUI; * METO/IBI pe-
HICHUS] HHTETPAIbHBIX
ypaBHEHUH.

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

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

Bunrwl 3ansatuit

* lHTepakTUBHBIC MPaAK-

TUYECKHUE 3aHSATHUS;

* IIpakTnueckue 3aus-
THS;

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

* NHrepakTuBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* IlpakrTuueckue 3aHs-
THUS;

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHurepakTUBHBIE NTpaAK-

THYECKHUE 3aHITHS;
* CamocrosTrenbHas pa-
ooTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* KoutponpHas pabora;
* Koncnekr camonoaro-
TOBKH;

* Omnpoc Ha 3aHATHUSAX;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

» KonrponbHas pabora;
* Koncnekr camonoaro-
TOBKH;

* Omnpoc Ha 3aHATHSIX;

* Ortuer no nmpaxkTHye-
CKOMY 3aHSTHIO;

* Oryer 10 npakTUyie-
CKOMY 3aHSTHIO;
e DK3aMeH;

e DK3aMeH; * DK3aMeH;
@opMyIMpOBKa MOKa3aTeIe U KPUTEPUEB OLEHMBAHUS JAHHOW KOMIIETEHIIMU MpPUBEJEHA B Ta-
omute 6.
Tabmuua 6 — Iloka3arenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Cocras 3HaTh Ymetb Bnanerts
OtnuuHo * 3Haer Bce u3ydeHHbIe | * YmeeT d3hekTuBHO * CBo0OomHO Bhazmeer

(BBICOKUI YPOBEHbD)

B paMKax Kypca YHCIICH-
HBI€ METO/Ibl PELICHUS

NPUKIIAJHBIX MaTeMaTH-
YECKHUX 3aJjay: * YUCIICH-

pa3pabarbIBaTh MpOrpam-
MBI JIF0O0TO YPOBHS
CJIO)KHOCTH, peasIn3yro-
M€ YUCICHHBIC METO/IBI;

pueMaMu YUCIEHHOTO
pelieHrs MaTeMaTuyie-
CKHX 3a]1a4 Ha COBPEMEH-
HBIX SI3bIKaX Mporpam-
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HBIE METOBI JINHEHHON
anreOpbl; * peleHne He-
JIMHEWHBIX YpaBHEHUH U
CUCTEM; * YUCIEHHOE UH-
TerpupoBanue u qudde-
PEHIIMPOBAHUE; * METObI
pUOIHKEHUS QYHKITUH;
* METO/Ibl pelIeHus JUd-
bepeHnnanbHbIX ypaBHe-
HUW; * METO/IbI pEILEHUs
WHTETPAIbHBIX YpaBHE-
1307058

MHUPOBAHUA;

Xoporto (6a30BbIH

* 3HaeT OCHOBHBIE n3y-

* VYmMeer pa3zpabaTbiBaTh

¢ B nmocrtatouHoii cTere-

TEMAaTUYECKHX 3a/1a4: *
YUCJIICHHBIC METOAbI JI1-
HEWHOM anreOphl; * YKc-
JICHHOE UHTEIrPUPOBAHUE;
* METOBI MPUOIMKECHUS

GyHKIHH.;

HBIC METOBI,

YPOBEHB) YCHHBIC B paMKax Kypca IporpaMMbl CPEIHETO HH BJIaJICCT OCHOBHBIMU
YHUCJICHHBIE METOJIbI pe- YPOBHS CIIOKHOCTH, pea- | IPUEMaMH YACIEHHOTO
LICHUS IPUKIAIHBIX Ma- | JIU3YIOLIXE YUCIICHHBIC pelLlIeHss MaTeMaTuye-
TEMAaTUYECKUX 3a1a4: METO/IbI; 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 auddepeHpoa-
HHE; * METOJIbI IPUOIH-
JKeHus (pyHKIHH.;
VYaoBneTBOpUTENbH | * 3HAET JUIlb 6a30BbIE * VYmeert 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;

— Meroa Hetotona u ero moauduxanmuu

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jnis peanuzanyy BhIIENEPEYUCIECHHBIX 3a/1a4 00y4EHHs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM WHBIE MaTepHajbl, HEOOXOIUMBbIE /ISl OLEHKU 3HAHWM, YMEHU, HaBBIKOB M (WJIM) OIBITA Je-
ATEIBHOCTH, XapaKTEPU3YIOUINX dTarbl (JOPMHUPOBAHUSI KOMIETCHIINI B MPOIECCE OCBOSHHS 00pa3oBa-
TEJBHON IIPOTPaMMBl, B CJIIELYIOIEM COCTABE.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Tlpocreiimue hopmysbl yucieHHOTO ¢ hepeHITUPOBAHMS

— OOmuii crioco6 momydeHus Gopmynn yuciaeHHoro nuddepeHupoBanus
— Tlorpemnoctu auddepeHunpoBaHus
— OO0ycnoBiaeHHOCTD (hopMyIT YucIeHHOTro auddepeHnnpoBaHms
— TlocranoBka 3amaun

— Jlokanm3auus KOpHEn
— KoppekTHOoCTh 1 00yCITOBICHHOCTD 3aa4un

— Meron urepauuun

— Yc1oBHs CXOOMMOCTH METOJa I/ITCpaI_II/Iﬁ

— I'panvieHTHBIN MeTOx
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Hopmsl BEKTOPOB ¥ MaTpuIl

AOGCONIOTHAs! M OTHOCUTEIbHAS MOTPEIIHOCTh BEKTOPOB
OOycnoBIEHHOCTH 33/1a4M PEIICHUS CUCTEM JIMHEHHBIX alre0panuyecKux ypaBHEHUN
[Ipsameie meTonb! pemenust CJIAY

Utepannonnsie meToapl penienus CJIAY

CX0nMMOCTh UTEPALIMOHHBIX ITPOLIECCOB

[TorpemrHoCTH UTEPALIMOHHBIX POLECCOB

Pemenue nepeonpenenennoit CJIAY MeTonoMm HaMMEHbIINX KBaJApPaTOB
Brrunciienne onpenenuresnei

Brruncnenne o6paTHON MaTpUIlbl

VYcroitunBocTs pemenus 3aaaun Komm

Yucnennsle MeTOAB! penieHus 3aaauu Komn

Merop Diinepa

Meron Pynre-Kyrra

Pemenne cucrem auddepeHnnanbHbIX ypaBHEHUH

Pemenue ypaBHeHuUs n-ro nopsaka

WuTepnionanus 0600111eHHBIMA MHOTOYWIEHAMHU
[TonMHOMUHANBHAS UHTEPIIOIALIMS

[TorpemHoCTh HHTEPIOIALUN

MuHuMHI3aus NOrpelHOCTH

['mob6anpHas TOTMHOMUHAIBHAS UHTEPIIONSIIHS
YyBCTBUTENBHOCTD UHTEPIOJALMOHHOTO MIOJIMHOMA K IOIPEHIHOCTSM BXOIHBIX JAHHBIX
WuTeprionaiys ¢ TOMOIIBIO «CKOIB3SLIEr0» MOIMHOMA
KycouHno-nonnHoOMuHaIbHAas HHTEPIOIALNS

[TpeoOpaszoBanue Pyphe, AMCKPETHOE MPEOOpa3OBaHNE
TpuronomeTpuyeckas HHTEPIIOJIALNS

[Tpubnmxenue cruraitHaMu

OpToroHaabHbIE CHCTEMBI (QYHKITHIA

[TonsiTve o0 KBaapaTypHbIX popmynax

®opmyisl HeroTona-Koreca

®opmynsl Tpaneuuid, Cumrncona, ['aycca, npsMoyroabHUKOB
[TorpentHocTh KBapaTypHbIX (HOpMYIT

OO0yCITOBIIEHHOCTh KBaAPATYPHBIX PopMyIT

[IpaBuno PyHre onieHKH MOTPENTHOCTH KBAPATYPHBIX (OPMYIT
Jlokanusanus KopHen

OOycIIOBIEHHOCTD 33a41 BEIYUCIICHHS KOPHS

Metoapl HaXOXKIEHUSI KOPHEH

OO0ycnoBIEHHOCTh METO/Ia MPOCTON UTepaluu U Merona HerotoHa
YyBCTBUTENBHOCTD K TOTPEIIHOCTSIM

Knaccugukarys TMHEHHBIX HHTETPAIbHBIX YPaBHEHHH
Juckpernsanus MHTErpaJbHOTO YPaBHEHHSI BTOPOTO poja
Pemenue unTerpanbHbeIX ypaBHeHui 1-ro pona
Perymsapusanus

3.2 Tembl OIPOCOB HA 3aHATHAX
Hctounuku norpemHoctei
[TonsTHE PUOINKEHHOTO YHCIIA
AOCOoII0THAs: U1 OTHOCUTEIBbHAS TIOTPELIHOCTH
Bepnsie nugps uncna
CBs3b OTHOCHUTENBHOM MOTPEUTHOCTH ¢ KOJTMYECTBOM BEPHBIX 3HAKOB YHCIIa
[TorpentHoCTh CyMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO, CTEIIEHU
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O6mas hopmyrna A MOTPEIIHOCTH (PYHKITUH

OOparHast 3a/1a4a TEOPUH MTOTPEITHOCTH

[Ipocreiiue Gpopmyiisl yucieHHOro quddepeHInpOBaHUS
OO6mmii crroco6 nmomydeHust GopMysT YUCISHHOTO Au¢ dHepeHITTPOBAHUS
[TorpemHocTr qudQepeHpoBaHUSL

OO0ycioBiIeHHOCTH (OPMYIT YUCIEHHOTO MU (HEepeHITNPOBAHNUS
[TocTanoBka 3ama4u

Jlokanusanus KopHeu

KoppekTHOCTh 1 00YCIIOBIEHHOCTD 331a4i

Meton Hetotona u ero moauduxanmu

Meron urepauuu

VYcioBus CX0QUMOCTH METOAA UTEpALIA

['paguenTHBINA METON

HopMb1 BeKTOpOB 1 MaTpuiy

AOGCONIOTHAs! M OTHOCUTEIBHAS MOTPEIIHOCTh BEKTOPOB
OOyCITOBIEHHOCTD 3a7a4l PELICHHUS CUCTEM JIMHEHHBIX alre0pandecKiux ypaBHEHUH
[Ipsameie meTonbl pemenust CJIAY

Nrepannonnsie metoas! pemienust CJIAY

CX0nMMOCTh UTEPALIMOHHBIX ITPOLIECCOB

[TorpemHOCTH UTEPALIMOHHBIX IPOIIECCOB

Pemenue nepeonpenenennoit CJIAY MeTronom HaMMeHbIINX KBAJAPaTOB
Brruncnenue onpenenurenei

Brruncnenne o6paTHON MaTpUIlbl

YcroitunBocTh perienus 3aaadn Komm

Yucnennsle MeToAb! penieHus 3aaaun Komn

Merton Ditnepa

Meron Pynre-Kyrra

Pemenue cuctem nuddepeHmanbHbIX ypaBHEHU N

Pemenue ypaBHeHuUs n-ro nopsaka

WuTepnomnsnust 0000IeHHBIMH MHOTOWICHAMHA
[TonnHOMUHATIFHAS HHTEPIOISAIUS

ITorpemHoCTs UHTEPIOIALUN

MuHuM#I3aus NOrpelHOCTH

I'mo6anpHas NOJTMHOMUHAIBHAS HHTEPIIONSIIINS
YyBCTBUTENBHOCTD UHTEPIOALMOHHOTO MOJIMHOMA K IOIPEHIHOCTSM BXOIHBIX JAHHBIX
WHuTeprionanys ¢ HIOMOIIBIO «CKOJIb3SLIEr0» NOJMHOMA
KycouHo-nonmHoMuHagbHasi HHTEPIOSAIMS

[IpeoOpaszoBanue Oypbe, TUCKPETHOE TpeodpazoBaHue
TpuronomeTpuyeckas HHTEPIOJIALNS

[Tpubnurxkenue crnnaitHaMu

OpToroHajabHbIE CHCTEMBI (QYHKITHIA

[TonsiTve 0 kBaApaTypHBIX hopmynax

®opmyisl HeroTona-Koreca

®opmyiel Tpaneuuii, Cumiicona, ['aycca, npsMoOyroibHUKOB
[TorpentHocTh KBapaTypHbIX (HOpMYII

OOycIIOBIEHHOCTh KBaAPATYpHBIX (POpMYIT

[IpaBuno PyHre onieHKH MOTPENTHOCTH KBAPATYPHBIX (OPMYIT
Jlokanuzanus KopHei

OOycIIOBIEHHOCTD 33a41 BEIYUCIICHHS KOPHS

MeToapl HaXOXKIECHUS KOpHEN
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OOycIIOBIEHHOCTh METO/Ia MMPOCTON UTepalu U Mmeroga Herotona
UyBCTBUTENBHOCTH K IIOTPELIHOCTSIM

ITocTaHOBKa BBIYMCIUTEIIBHOM 331241

OOycIOBIEHHOCTb BEIYUCIUTENBHON 331241

KOppeKTHOCTh BBIYUCIIUTENBHBIX AITOPUTMOB

TpeboBanus, NpeabBIsiEMbIE K BBIYUCIUTEIbHBIM AJITOPUTMAM
Knaccugukarus TMHEHHBIX MHTETPaIbHBIX YpaBHEHUH
Jluckpernsanus UHTErpaabHOIO YpaBHEHHs BTOPOrO poJa
Pemienue nnTerpaibHbIX ypaBHeHUH 1-ro posaa

Perymsapuzanus

3.3 TeMmbl KOHTPOJILHBIX padoT
KBanpatypHsbie popMyIisl
Ksanparypusie popmynsl Hetorona-Koreca
DopMyIibl IPSIMOYTOJILHUKOB
®opMyia Tpanenui
®opmyna CuMiicoHa
®opmyna YebbleBa
®opmymna ["aycca

3.4 Dxk3aMeHallMOHHbIE BONPOCHI
M cTOYHUKY MOTPEIIHOCTEN
[TonsiTre MpUOAMKEHHOTO YKCIa
AOCONIOTHAS! 1 OTHOCHUTEIbHASI TOTPEITHOCTH
Bepubie uugps! uncna
CBs13b OTHOCHUTEJIBHOM MOTPEUTHOCTH ¢ KOJIMYECTBOM BEPHBIX 3HAKOB YHCIIA
[TorpentHoCTh CyMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO, CTEIIEHN
O6mrast popMysia A1 MOTPEUTHOCTH QYHKITUN
OOparHast 3a/1a4a TEOPUH MTOTPEITHOCTH
[TpocTeiimme GopMyibl YUCTEHHOTO TU(PepeHIIMPOBAHUS
OO6mmii crroco6 nmomydeHust GopMysT YUCIEHHOTO AU( dHepeHITTPOBAHUS
[TorpemnocTt nuddepeHrpoBaHms
OO0ycioBIeHHOCTH (hOPMYIT YUCIEHHOTO MU (HepeHITNPOBAHNUS
ITocTaHoBKa 3anaun
Jlokanusanus KopHeu
KoppekTHoCTh 1 00yCIIOBIEHHOCTD 3aaun
Meton Hetotona u ero moauduxanmu
Meroa uteparuu
VYcnoBus CX0AUMMOCTH METOIAa UTEPALIUi
['pagueHTHBINA METO
HopMmbl BEKTOpOB 1 MaTpuIl
AOGcCoI0THas: M1 OTHOCUTENbHAS TOTPEIIHOCTh BEKTOPOB
OOyCITOBIEHHOCTD 337a4l PELICHHUS CUCTEM JIMHEHHBIX are0pandecKiux ypaBHEHUH
[Tpsimbie meToap! pemenust CJIAY
Ureparronnsie Metop! perienust CJIAY
CX0IMMOCTh UTEPALIMOHHBIX IPOLIECCOB
[TorpenrHOCTH UTEPAITMOHHBIX MTPOIECCOB
Pemenne nepeonpenenennoit CJIAY MeTonomM HauMEHbIINX KBAIPaToOB
Beruucnenue onpenenurenei
Beruucnienne o6paTHON MaTpHILIbI
YcroitunBocTh perienus 3aaadn Komm
YucneHnHsle MeTO/IbI pelieHus 3aaauu Komm
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— Meron Ditnepa

— Meron Pynre-Kyrra

— Pemenue cucrem auddepeHnnaibHbIX ypaBHEHUH

— Pemenne ypaBHeHuUs n-ro nopsaka

— Hurepnonsnus 060001EeHHBIMI MHOTOWICHAMHA

— [lonuHoMuHaIbHAS UHTEPHOIALUS

— IlorpemHocTs MHTEPNIOIALUN

— MuHumMu3anus NOrpelHOCTH

— [I'mobGanpHas NOJTMHOMUHANIBHASL HUHTEPIIONSILINS

— YyBCTBUTENBHOCTH MHTEPIOJSIIUOHHOTO MOJIMHOMA K IMOTPEIIHOCTSAM BXOJIHBIX JaHHBIX
— MHTepnonauys ¢ TOMOIIBIO «CKOIB3AIET0» NOJMHOMA

— KycouHo-nonmHOMHUHaIbHAS UHTEPIOISALMS

— TlpeobpazoBanue Oypre, AMCKPETHOE MPEOOPa30OBAHKE

— Tpuronomerpuueckas HHTEPIOJIALHAS

— Ilpubmmxenue cruaitHamMu

— OproroHanpHbIe CHCTEMBI (YHKIIUI

— TlonsTHe 0 KBaIpaTypHbIX (hopMynax

— ®opmynsl HetoTona-Koreca

— ®opmyinsl Tpanenuii, Cumncona, ['aycca, npsiMOyrolbHUKOB

— [lorpemHocTs KBagpaTypHbIX POPMYI

— OO0ycI0BIEHHOCTh KBaAPATYPHBIX (POPMYIT

— IlpaBuio PyHre olieHKH NOrpeIIHOCTH KBAAPATYPHBIX (POPMYIT
— Jlokanm3anus KopHei

— OO0ycOBIEHHOCTD 3aJ]aull BEIYMCIIEHUS KOPHS

— MeTonpl HaxXOXKAEHUS KOPHEU

— OO0ycIOBICHHOCTh METO/IA POCTOM UTepau U Mmeroga Herotona
— YyBCTBUTENBHOCTH K IOTPEIIHOCTAM

— IlocTaHOBKa BBIYMCIINTENBHOMN 3aJa4i

— OOyCIOBICHHOCTD BEIYUCIUTENHHON 331241

— KoppekTHOCTh BBIYUCIUTENBHBIX AITOPUTMOB

— TpeGoBanus, npeabsBiIsieMble K BBIYUCIUTEIbHBIM aJITOPUTMAM
— Knaccudukanus nMHeHHBIX HHTETPAJIbHBIX YpPaBHEHUN

— Jluckperusanus HHTErpajabHOIO YpaBHEHUS BTOPOIo pojia

— Pemenne nHTErpaIbHBIX YpaBHEHM 1-r0 poxa

— Perymsapuzanus

3.5 Tembl KOHTPOJIBLHBIX padoT
— Ksanparypusie popmyiisl
— Ksanparypusie popmynel Herorona-Koreca
— @opMyIbl IPSIMOYTOJIbHUKOB
— ®opmyna Tpanenui
— ®opmyna Cumiicona
— ®opmyna Yebsimena
— ®opmymna ['aycca

3.6 Bonipocsl /11 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaAM
— Haxoxnenue Hyneit yHKuuii ¢ 0OqHON epeMeHHON
— YucneHHble METOABI pELICHUS 3a/1a4 JTMHEHHOMN anreOpsbl
— Merozap! npubmxenus pynkuuit. Yncnennoe auddepenurpoBanne GyHKIUNR
— UYucneHHoe UHTETPUPOBAHKE
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4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca 0Oy4eHHUST U PEIICHUs 3a/1ad 0OydeHHUs UCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuabl, ONpeIestonIie MPoLueaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OP-MUPOBAHUS KOMIIETEHIIUN, COTJIACHO II.
12 paGoueii mporpamMmel.

4.1. OcHoBHas JqUTEpaTypa
1. Muuens A.A. Beruncaurenbable MeToasl. YueOHoe nocobue. — Tomck: B-Cnekrp, 2010. —
264 c. (50 7k3.). (mamuuue B 6nbmmoreke TYCVYP - 50 3k3.)
2. baxsanos H.C., XKugxos H.II., KooenbkoB I'"M. Uucnennsie Mmeroasl. — M.: BUHOM. Jla6o-
paropus 3HaHui, 2006. — 636 c. (Hanuuue B 6udbarorexke TYCVYP - 130 3k3.)

4.2. JlonosHUTEIbHAS JJUTEpaTypa
1. Munens A.A. [Ipaktukym mo uuciaeHHbIM MetonaM. — Tomck: TYCVYP, 2004. — 196 c. (Ha-
nmuaue B onbmotexke TYCYP - 40 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHE TOCOOHSs

1. Pomanenko B.B. MeTtoanueckue yka3aHus 10 BBIMOJHEHHUIO MPAKTUYECKUX pabOT MO JUCIH-
mwinHe «BeraucnutensHas mMatematukay. — Tomck: TYCVYP, 2010. — 106 c. [DnekTpoHHBIN pecypc]. -
http://asu.tusur.ru/learning/bak230100/d18/b230100 d18 pract.doc

2. Munens A.A. Yucnennple MeTOAbpl. MeToanuecKne yKa3zaHUs MO0 CaMOCTOSATEIBHON padoTe
cTyneHToB 1o crenuansHoctu 010400.62 «I[Ipuknaanas marematuka u nHpopmaruka». — Tomck: TYCVYP,
2016. — 10 C. [DnmeKkTpOHHBIH pecypc]. -
http://asu.tusur.ru/learning/bak010400/d31/b010400 _d31 work.doc

4.4. Ba3pl JaHHBIX, HHPOPMANHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. http://poiskknig.ru — amekrponHas 6ubaroreka yueonnkoB Mex-Mara MI'Y, Mockaa.
2. http://www.mathnet.ru.ru — ob1epoccuiickuii MaTeMaTHUECKHil mopTai.
3. http://www.lib.mexmat.ru — diekTpoHHas OWOIMOTEKa MEXaHHMKO-MaTeMaTHdeckoro a-
Ky/bTeTa MOCKOBCKOTO TOCYJapPCTBEHHOTO YHUBEPCHTETA.
4. http://onlinelibrary.wiley.com — HaydHbIC )KypHaAIBI H3aaTenbcTBa Wiley&Sons.
5. http://www.sciencedirect.com — Hay4HbI€ XypHaJbl uzaarenascTa Elsevier.
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