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IIporpammy cocraBun(u):
K.n.H., 3a6edyrowuil kagedpotl, Tymbaesa H.B.

Pabouas mporpamMma JUCIUTUTAHBI

YucjeHHbIe METOIbI

paspaborana Ha ocHoBanuu PI'OC BO - GakanaBpuaT 1Mo HampaieHuo moarotosku 44.03.05 Ilexarorndeckoe
oOpazoBanue (¢ IBYMs IPOGIIIMH OATOTOBKH) (TTprka3 MunoOprayku Poccnn ot 22.02.2018 1. Ne 125)

cocTaBJIeHa Ha ocHOBaHMH ydeOHoTO 1tana 44.03.05 Ilemarormgaeckoe obpasoBanue (¢ AByMs MPOQHIIMU
noArotoBkn) (YpoBeHs: OakanaBpHat; KBaau(ukarms: 6akanasp), yreepxaeHHoro YuéusiM coerom @I'BOY BO
«AntI'TIY» ot 24.04.2023, nporokos Ne 9.

Pabouas mporpamma ogoOpeHa Ha 3acefaHUHU Kadeapsl
TeopeTuyecknx 0CHOB HMHPOPMATHKHI

[Tporokon Ne 8 ot 21.02.2022 20:00:00 .
Cpoxk peiictBust mporpammsl: 20232028 yu.r.
3aB. xaenpoit TymbaeBa Hatanpsa BuxroposHa

Pacnpeueﬂe}me YacoB JUCHUIIMHBI IO CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2) 7 4.1)
Ha Kypce>) Hroro
Henens 18,7 12,7
Bup 3anstuit vin | po | v | POo| VI | PII
Jlexnun 18 [18 [20 [20 |38 |38
JlabopaTopHsbie 12 |12 |12 |12 |24 |24
[IpakTuyeckue 14 |14 |14 |14 |28 (28
Kontpons 2 2 2 2 4 4
CaMOCTOSITENIbHOM
padoTHI
HUroro ayn. 44 144 |46 |46 [90 |90
KonrakTHas pabora |46 |46 |48 |48 (94 |94
Cawm. pabota 62 [62 |33 |33 |95 |95
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 108 [ 108 | 108 [ 108 | 216 | 216




1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 (bOpMI/IpOBaHI/Ie Y CTyACHTa Hpe}ICTaBHCHI/Iﬁ O YUCJIICHHBIX MCTOJAAaX U BBIYUCIIUTCIIbHBIX aJITOpUTMaxX pCIICHUA 3aJav Ha
OBM.

1.2. 3AJAYY OCBOEHMUSA JTUCIIUITJIMHBI (MO A YJIS)

1.2.1 | yrirybeHre MaTEMaTHIECKOTO 00pa30BaHMS U Pa3BUTHE MPAKTHICCKUX HABBIKOB B 00TACTH MPHUKIAAHON MaTEMaTHKH.

1.2.2 | ymeHHe NCTIONB30BATh MOJTYIEHHBIE B 9TOI 001aCTH 3HAHUS, KaK NIPH M3Y4EHNH CMEKHBIX JUCIHUILUINH, TaK U B
IpodecCHOHAIBHON JeITeIbHOCTH, B YACTHOCTH IIPU 00ydeHHN HH(OPMATHKE CTapIICKIACCHIKOB CPEIHEH MIKOJIBI

2. MECTO JUCIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

uxxa (paszaen) OIL: | K.M.07

2.1 | TpeGoBanus K npeJBapuTeIbLHON OAT0TOBKe 00y4aloIerocs:

2.1.1 | Teopus anroputmMoB

2.1.2 | OcHOBBI MaTEMATHKHU

2.1.3 | IlporpammupoBaHue

2.2 | Jucumn/unbl (MOAY/IM) M NPAKTHKH, 1JIs1 KOTOPBIX 0CBOEHHE AAHHON JUCHMIIMHBI (MOYJI51) HEOOX0IMMO KaK
npeaiIecTBYOIIee:

2.2.1 | MamaHOE 00y4eHHe

2.2.2 | MoaenupoBaHue HHTEIIIEKTYaJIbHBIX CUCTEM

2.2.3 | KommbroTepHOE MOIEIHPOBAHUE

2.2.4 | Meropl MaTeMaTHYeCKOH 00pabOTKH TaHHBIX

2.2.5 | Mogenu 1 METOIbI HCKYCCTBEHHOTO MHTEIUIEKTA

2.2.6 | MeToapl KOJIMYECTBEHHOTO M KAUYECTBEHHOTO aHAJIM3a JaHHBIX

3. KOMIIETEHLIMY OB YYAIOILIETOCSl, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHUATIINHBI
(MOJLYJIST)

IIK-1.1: 3HaeT CTPYKTYPY, COCTAB M THMIAKTHYECKHE eUHHIBI PEAMETHOI 00J1acTH (IIPenoIaBaeMoro npeamera).

IMK-1.2: YMeeT ocymecTBIAThL OTOOP Y4eOHOro cojaep:KaHHsA A ero peaju3allid B Pa3JIMYHbIX (opmax o0yyeHHs B
coorBeTcTBHH ¢ TpedoBanusimu ®I'OC 00.

B pe3yabTare ocBOeHHS TMCHUILTHHBI (MO1YJIs1) 00y4yarlomuiics A0/KeH

3.1 |3narn:

3.1.1 | OCHOBBI TEOPHH MOTPEUTHOCTEN;

3.1.2 CYTb Pa3jIMIHbIX YMCICHHBIX METOJA0B PEHICHNA KOHKPETHBIX 3a1a4.

3.2 | YmeTh:

3.2.1 | 4ucneHHo pemaTh ypaBHEHHS U CUCTEMBI YPaBHEHUH;

3.2.2 | uHTEpHONHPOBATH (QYHKIUIO U OI[EHUBATH BO3HHUKAIOILYIO IIOTPEITHOCTE;

3.2.3 | mpuMeHATH GOPMYITBI YUCIEHHOTO AH(GEepeHIIMPOBAHNSA W HHTETPHPOBAHHUS;

3.2.4 | mpUMEHATH METOBI YHCIICHHOTO penieHus Au(epeHIaTbHBIX YPaBHEHHUI.

3.3 | Bragers:

3.3.1 | HaBBIKAMH COCTABJICHHS aJ'Il"OpPITMOB/HpOl"paMM AJI pCHICHUA 3ala4 KOHKPETHBIM METOA0M;

3.3.2 | HaBBIKaMHU 110 IpUMeHeHnt0 DBM i pemienus 3aja4d YucIeHHBIMA METOIaMHU.

4. CTPYKTYPA U COAEPJKAHUE TUCOUILINHBI (MOIYJIST)

Kon HanmenoBanne pazaesioB u Tem /Buag | Cemectp / | YacoB | Komneren- JInreparypa
3aHATHSA 3aHATHS/ Kypc MU
Pasznen 1.
1.1 YucieHHble METOIBI U UX UCIIOJIHL30BaHUE 6 6 TIK-1.1 IIK- JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
B PEIIEHUH NPAKTUYECKHUX 3a/a4. 1.2

(McTopust YMCIEHHBIX METOIOB.
3HaueHHE YUCIIEHHBIX METOI0B IS
HCCIeN0BaHui, 0COOEHHOCTH MX
npumeHenue). /JIex/




1.2

YKCaeHHBIC METOBI M UX UCIOJIb30BaHUE
B PEIICHUM MPAKTHIECKUX 3a/1a4.
(McTopust YHCICHHBIX METOLOB.
3HaueHHE YUCIIEHHBIX METOI0B IS
HCCIEN0BaHu, 0COOEHHOCTH MX
npumenenue). /I1p/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.3

YuceHHble METOABI U MX HCIIOJIE30BaHNE
B pEIIEHUH MPAKTHIECKUX 3a1a4.
(McTopust YMCIIEHHBIX METOIOB.
3HaueHUE YHNCIEHHEIX METOIOB IS
HCCIIEI0BAHNM, 0COOEHHOCTH HX
npumMeHenue). /Cp/

IK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4

1.4

BBeenenue B 311eMEHTapHYIO TEOPHIO
norpentHocter (Knaccudukarms
MOTpeHoCTe. AOGCOMIOTHAS U
OTHOCHUTEJIbHAS OTPeIIHOCTb. JleiicTBus
C TIPUOIMKEHHBIMH Yrciamu). /JIex/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.5

BBenenue B a5ileMEHTapHYIO TEOPHIO
norpemHoctei (Kimaccuduxanms
rorpemHocTeld. AGCotoTHAs U
OTHOCHUTEJIbHAs IOTPeIHOCTh. [eiicTBus
¢ IpuOImKEeHHBIMHU gucitamu). /TIp/

IK-1.1 ITK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.6

BBezeHne B aIeMEHTapHYIO TEOPHIO
norpemHoctei (Knaccnpukanus
MOTPEIIHOCTEH. AOCOIOTHAS U
OTHOCHUTEIIbHASI IOTPEIIHOCTD. JlelicTBUS
¢ npubMmKeHHBIMU uncnamiu). /Cp/

IIK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4

1.7

YucneHHOE UHTETPUPOBAHKE
(ITpubaKeHHOE BBIYUCICHUE
HHTETPAJIOB C HCTIOIB30BAHUE
KBaJpaTypHBIX (GOPMYII C
PaBHOOTCTOSIIMMH y3amu. MeroJ
MIPSIMOYTOJIFHUKOB Tpareluii, mapadoi
(Cumncona). MaTETpHpOBaHHE C
TIEpEMEHHBIM 1arom. MeToJ1 ABOHWHOTO
niepecueta) /Jlek/

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.8

YucneHHOe HHTETPUPOBAHHUC
(ITpubmmkeHHOE BEIYHCIICHNE
HHTETPaJioOB C HCIOJIb30BaAHUC
KBaJpaTypHBIX GOPMYII C
PaBHOOTCTOSAIIMMH y3JIaMH. MeTon
MIPAMOYTOJIBHUKOB TpaIeruii, mapadoin
(Cumrnicona). HTerpupoBanue ¢
TIepEeMEHHBIM IaroM. MeTox IBoiftHOTO
niepecuera) /T1p/

IIK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.9

YucneHHOE MHTErPUPOBaHUE
(ITpubamxeHHOE BBIYMCICHUE
HHTETPaoB ¢ HCIONb30BaHUE
KBaJPaTypHBIX GOPMYII C
PaBHOOTCTOAIIUMH y31aMH. MeTox
IIPSIMOYTOJIBHUKOB Tparenuii, napadom
(Cumncona). MHTETpHpOBaHHE C
TepeMEeHHBIM marom. MeToJ1 ABOWHOTO
nepecuera) /Cp/

IIK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4

1.10

BrrunciieHre 3HaYCHUN 2IEMEHTapHBIX
(byHKIHMI ¢ TOMOIIBIO CTEIEHHBIX
psnos. /Jlex/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

Brruncnenue 3HaueHui 31eMEHTapHBIX
(YHKLUI ¢ TOMOIIBIO CTETICHHBIX
psanos. /TIp/

IK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4

Brrancenne 3Ha4eHUH 3J1eMEHTapHBIX
(YHKIIHH C TOMOIIBIO CTETICHHBIX
psnoB. /Cp/

IK-1.1 ITK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4




1.13

YucneHHbIE METO/IBI PELICHUS
OOBIKHOBEHHBIX TU((hepeHINaTBHBIX
YpaBHEHHUH U CHCTEM

T hepeHITNATEHBIX YPaBHEHUH.
3anauya Komu. Meton Oiinepa. Meron
Pynre-Kyrra yerBepToro nopsuka
TouHOCTH (0€3 BbIBOAA). /JIeK/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.14

YucneHHble METObI PELIEHHS
OOBIKHOBEHHBIX TU(GepeHInaTBHBIX
YPaBHEHHMH U CUCTEM

g depeHInalbHBIX YpaBHEHUH.
3anaua Komm. Merog Ditnepa. Meton
Pynre-Kyrra yerBeproro nopsiika
TouHOoCTH (6€3 BeiBoAa). /IIp/

IK-1.1 IK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

YKCIIeHHBIC METOIbI PEIICHUS
OOBIKHOBEHHBIX TU(hepeHInaTBHBIX
YpaBHEHHI U CUCTEM
nuddepeHIanbHEIX ypaBHEHHIH.
3anauya Komu. Metop Diinepa. Meron
Pynre-KyrTa uerBeproro nopsuka
TouHoCTH (6€3 BeiBO/1a). /Cp/

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.16

Pemienvie HeNUHENHBIX ypaBHEHUH.
Konnenuus merona. Oraenenne KOpHEH.
YTounenue kopHeil. MeTos NOoJIOBUHHOTO
nenenns. Meron Herotona
(xacarenbHbIX). /Jlex/

IIK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4

Perienue HenmuHEMHBIX YypaBHEHUI.
Konuenus merona. Ornenenne KopHeH.
Yrounenue kopHeil. MeTo1 TOJIOBUHHOTO
nenenns. Meron Herotona
(xacatenbHbIX). /TIp/

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4

Pemenue HenMHEWHBIX ypaBHEHUN.
Konuenus merona. Ornenenne KopHe.
YrTounenue kopHeil. MeTo 1 IOJIOBUHHOTO
nenenus. Merog Herorona
(xacarenbHbIX). /Cp/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.19

Pemienue cucrem TMHEHHBIX ypaBHEHUH.
OCHOBHBIE TIOJIXOJIBI K PEIICHUIO 3a/Ta4H.
Meron I'aycca u ero Mmoaudukanuu
(meton "aycca onTHMaIbHOTO
uckioueHus, merox ["aycca-

XKopnana). /Jlex/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.20

Pemenne cucteM JIMHEWHBIX ypaBHEHUM.
OcHOBHBIE MTOAXO0JIBI K PELIEHHIO 3aJauH.
Meron I"aycca u ero MoxudHUKay
(metox 'aycca onTHManbsHOTO
HcKIroueHus, merox ["aycca-

Kopnana). /TIp/

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4

1.21

Pemienue cucrem TMHEHHBIX ypaBHEHUH.
OCHOBHBIE TIOJIXOJIBI K PEIICHUIO 3a/1a4H.
Meron I'aycca u ero Mmoaudukanuu
(meton "aycca onTHMaIbHOTO
uckioueHus, merox ["aycca-

XKopnana). /Cp/

10

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4

1.22

IMpubmxenue GpyHKImit. HTEpIOIAIH.
ITocTanoBKa 331241 HHTEPIIOIUPOBAHUSL.
HuTepnonupoBanue uis ciydas
PaBHOOTCTOSIIIUX Y3JI0B.
WnTepnomnsiunonnsie popmynsl HeroToHa.
Wnrepnonsinmonnast popmyna Jlarpamxa.
Cxema Diitkena /JIex/

12

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4




1.23 Tpubnmxenue GyHKIHA. THTEPTOIAIHSL. 7 6 ITK-1.1 IIK- JIT.1JI1.2 JI1.3J12.1 JI2.2 J12.3 JI2.4
ITocTanoBka 3a1a4u UHTEPIOJUPOBAHHUS. 1.2
HHTepnionupoBaHue s CIydas
PaBHOOTCTOSIIUX Y3/10B.
WaTtepnonsuuonnasie popMynsl HeloroHa.
Wntepnomsnuonnas ¢popmyna Jlarpanxa.
Cxema Diitkena /I1p/

1.24 Tpubnmxenue GyHKIHA. HTEPIOIAIHSL. 6 26 ITK-1.1 K- JIT.1JIT.2 JI1.3J12.1 J12.2 J12.3 J12.4
ITocTanoBKa 3324y UHTEPIOJIUPOBAHHUS. 1.2
WHaTepnionupoBaHue is Cirydast
PaBHOOTCTOSIINX y3JIOB.
WatepnonsiuuonHbie popMynsl HeloToHa.
Watepnomsmuonnas dpopmyna Jlarpamxa.
Cxema Diitkena /Cp/

1.25 YuciaeHHble METOABI U UX UCIOIB30BAHUE 6 4
B PCILCHUH MPAKTHYCCKUX 3anad. /J1ad/
1.26 BBenenue B 3J1IeMEHTAPHYIO TEOPHIO 6 4

norpentHocTer (Knaccudukarms
MoTpemHocTei. AGCOMIOTHAS U
OTHOCHUTEJIbHAS OTPeIIHOCTb. JleiicTBus
C IpUOIMKEHHBIMU gHcinami). /J1a6/

1.27 UucneHHOe UHTErpUPOBaHHE 6 4
(ITpubmmkeHHOE BEIYHCIICHNE
HHTETPaoB ¢ UCIONb30BaHUE
KBaJpaTypHBIX GOPMYIT C
PaBHOOTCTOSAIINMH y3JIaMH. MeTon
IIPAMOYTOJIBHUKOB Tparneruii, mapadoin
(Cumrnicona). HTerpupoBanue ¢
MIepeMEeHHBIM IaroM. MeTox aBoifHOTO
nepecuera) /J1a6/

1.28 YucrneHHOe HHTETPUPOBAHNE 7 6
(ITpubnKeHHOE BEIYHCIICHUE
HHTETPAJIOB C HCTIOJIB30BAHUE
KBaJPaTypHBIX (GOPMYII C
PaBHOOTCTOALIMMU y3aMu. MeTon
MIPSMOYTOJIBHUKOB TPATEIHiA, Mapador
(Cumricona). MaTerpupoBanue ¢
TIepeMEHHBIM 1arom. MeToJ1 ABOMHOTO
nepecuerta) /J1a6/

1.29 UurcneHHbIe METO/IbI PEIICHHUS 7 6
OOBIKHOBEHHBIX TH((hepeHInaIBHBIX
YPaBHEHHMH U CUCTEM

I depeHaNbHbIX YPaBHEHHH.
3anagya Komu. Meton Diinepa. Meron
Pynre-Kyrra yerBepToro nopska
TO4YHOCTH (Oe3 BrIBOAA). /J1ab/

1.30 UucneHHble METOIbI peIIeHHS 7 33
OOBIKHOBEHHBIX TU(hepeHInaTBHBIX
YpaBHEHHH U CHCTEM

nuddepenanbHeIX ypasHeHuit. /Cp/

1.31 Dk3aMeH /Ox3aMeH/ 7 27
Pazzen 2. IIpoMe:xyToUYHAsI aTTeCTAUS
2.1 3auér ¢ onenkoii /3auéTCOn/ 6 0 TIK-1.1 IIK- JI1.1J11.2 J11.3J12.1 JI2.2 JI2.3 JI2.4

1.2

5. ®OHJ OIEHOYHbBIX CPEJCTB

5.1. IlepeyeHb HHANKATOPOB AOCTHKEHHUS KOMIIETEHIN, )OPM KOHTPOJISI U OLICHOYHBIX CPEACTB

IMK-1.1  3Haer CTPYKTypy, COCTaB M TUIAKTUUCCKUE CAMHUIIBI TPEIMETHON 00macTu (IpernojaBaeMoro mpeaMeTa).
[IK-1.2  Ymeer ocymecTBIATh 0TOOP YIEOHOTO COAEpKaHMS JUIS €T0 pealH3ally B PA3IHYIHEIX (GOopMax OOydeHUS B
cootBercTBUM ¢ TpeboBaHusMu OI'OC OO.

@DopMBI KOHTPOJIS ¥ OIIEHOYHBIE CPEACTBA: BOIIPOCHI JJIsI CAMOKOHTPOJISL, TECTOBBIE 3a/IaHMs, 3aJaHNs K JTa00paTOPHEIM padoTam,
3aJaHUs 1711 CAMOCTOSTENIbHOM PabOTHI, BOIIPOCHI K 3a4eTy.




5.2. TexHoJioruueckasi KapTa J0CTHKEHUS HHIUKATOPOB

[Tepeuenn nnaukaropoB komnerenuuid: [1K-1.1, ITK-1.2
Bunet yaeOHOM pabOTHL: JEKIIMOHHBIC 3aHATHS
DopMBI KOHTPOIISI U OILIEHOYHBIE CPEACTBA: BOMIPOCHI At caMOKoHTpost (10 6ammoB)

Ilepeuens nnaukaropos komnerenumid: I1K-1.1, TIK-1.2
Buns! yueOHOH pabOTHL: IPaKTHIECKHE 3aHATHS
DopMBI KOHTPOJISL ¥ OLIEHOUHBIE CpelcTBa: TecToBbIe 3afanus (10 6amioB), 3aaanus k 1abopatopHbiM padoTtam (30 Gansos).

Ilepeuens unaukaropos komnerennuii: I1K-1.1, TIK-1.2
Bums! yuebHoI paboThL: caMocTOsATEeNbHAs paboTa
®DopMbI KOHTPOJISL U OLIEHOYHBIC CPEJICTBA: 3a/IaHUS I CAMOCTOSTENIbHOM paboThl (10 6amioB.).

Ilepeuens nnaukaropos komnerennuii: I1K-1.1, ITIK-1.2
Bunel yueOHoi paboThL: 3a4eT C OLIEHKOI
@DopMBI KOHTPOJIS U OLIEHOYHBIE CPEJICTBA: BOIPOCHI K 3adeTy (30 6aiioB).

5.3. ®opMbI KOHTPOJISI U OLIEHOYHBbIE CPEICTBA

TuroBble KOHTPOIBHBIE 3aJaHNUS, 3a1aHI U1 BRIIIOJTHEHHS Ha JJAO0paTOPHBIX paboTax WM MHBIE MaTePUaIIbl, HEOOXOANMEI IS
OLIGHKH 3HAHUH, yMEHHU, HABBIKOB U (MJIM) OTbITA AesTeNbHOCTH. OHH MpeanoIaraT pa3paboTKy aITOPUTMOB PEIICHUS TUIIOBBIX
3aJa4u YHCIEHHBIMU METOIaMH; CPAaBHEHHE PAa3IHUHbBIX YHCIEHHBIX METOJ U aITOPUTMOB UX peaIH3allii; IPOEeKTUPOBAaHUE,
MpOrpaMMHPOBaHNE, TECTHPOBAHNE H OTIIAAKY IIPOTPaMM PENIeHHS 33/1a4 YACICHHBIMA METOJAMHU.

Cucrema 1abopaTopHBIX pabOT HANPaB/ICHAa HA OCBOCHHE YHCIEHHBIX METOJIOB M AJITOPHTMOB X peanu3anuu. Kaxnas
nabopaTopHas paboTa BKJIOYaeT HECKOJIBKO 3aJaHUM, pacCUNTaHa HA BHINOJHEHHE B PaMKaX ONPeIeNICHHOT0 KOJIMYECTBa YacoB
71a00paTOPHBIX 3aHATUH. BlnoaHeHne 3ajanus IpearonaraeT CeIylon1e BUbI e TeIbHOCTH:

* pa3paboTKy alNrOpUTMa peanu3aniy YICICHHOTO METOa;

* pa3paboTKy MPOrpaMMEbI Ha S3bIKEe IPOIPAMMHUPOBAHHS BBICOKOTO YPOBHS;

* OTJIAJIKy IPOTPAMMBI C UCTIOJIb30BaHHEM KOHTPOJIBHOTO NIPUMEPA;

* aHAJTU3 MTOJTY4CHHBIX PE3YIIETATOB BEIYHCIICHHH;

* (hopmMynHpOBKY BEIBOAA;

* pabOTy HaJl OTYETOM O BBIIOJTHEHUH 3aJaHUs, KOTOPBIN BKIIIOYAaeT: TeMy J1a00opaTopHOIl paboTHI, OCTAHOBKY 3a/1a4H, LEITh
paboThl, 000pyIOBaHKE, KO/ IPOrPAMMBI, TPOTOKOJI PaOOTHI IPOrPAaMMBI, PE3YJIbTaThl BBIYUCICHUH ((hopMa NpecTaBIeHNs
OTIpeZeNsIeTcs TIOCTAHOBKOH 3aa4uH), BEIBO.

Kpurepuii onennBanus. JlabopatopHas paboTa cunTaeTcs BBIIOJIHEHHOH, €CIM IporpaMMa (IOKyMeHT) pa3padoTaHa, He COAEPIKUT
CHHTAaKCHYECKHX OMINOOK, COOTBETCTBYET 3aaHHI0, MOTYdEeHbl KOPPEKTHBIE PE3YyNIbTAThl BHIYUCIECHUH 1 MPEICTaBIEH OTYET.
ITpumeps! 3agaHuil.

Tema 1.

1. BeinosHuTh HHGOPMALMOHHBINH U OuOIHOrpaguueckuii MOMCK JTUTEPATYPhl U HHTEPHET PECYPCOB IO YHCIEHHBIM METOJaM U HX
UCIIOJIb30BaHMIO JJIsl pELIEHHs TPAKTUYECKHX 3a/1a4.

2. Co3naTh aHHOTHPOBAHHBIN CITUCOK JINTEPATyphl M HHTEPHET PECypCoOB, aKTYaJIbHBIX IS MPO(eCCHOHATBHOM NeATeTbHOCTH
yauTenst ’HQOPMaTHKH.

Tema 2.

JlaboparopHas paboTa BKIIIOYaeT TPU pacdeTHBIX 3aJaHMs U 3aJaHHe 10 0()OPMIICHUIO OTYeTa. [l BEITOITHEHHS PacUeTHBIX
3aJJaHUH CTyAEHT BBIOMPAeT KOHKPETHBIM HOMEP BapuaHTa ¢ JaHHBIMH, HEOOXOIMMBIMH IS BBIITOJTHEHHS PACUCTOB.

Tema 3.

JlaGoparopHast paboTa BKIIIOUAaET [1Ba PACUETHBIX 33/IaHUs U 3a1aHKe 10 0(OPMIICHHIO oT4eTa. JIJIs BBINOIHEHUS PacUETHBIX
3aJJaHU# CTyAEHT BBIOMpaeT KOHKPETHBIM HOMep BapHaHTa ¢ JaHHBIMH, HEOOXOIMMBIMH IS BBITTOJTHEHHS PAcueTOB.

1. Beraucnuts NpubIIKeHHOE 3HaUeHNE ONpeIeIeHHOTO HHTerpaia

(f(x) — HenpeprIBHAS Ha OTpe3Ke [a,b] GpyHKIMA) O hopMyIte: MPSIMOYroJIbHIKOB JIEBBIX U IIPABBIX YaCTEH, Tparenuii, mapaboi
(meron Cumricona). Mcnoiap30BaTh alTOPUTM JUTSI IOCTOSIHHOTO 1Iara BeIYHCIeHUs . BapuanTel 3aganuit nansl B Tabmume 2.1.

2. Beruucnuts npubamkeHHOe 3HaYeHUE ONPEIeIEHHOT0 HHTerpaia no Gopmyiie Tpaneuii, HCIoab3ys alfTOPUTMbI TBOMHOTO
nepecyera (TIEpEMEHHBIH 1ar BeIUMCIIeHUs1). BapuanTel 3anannii nanel B Tabnuie 2.1.

Tabmmma 2.1

3. OGOpMHUTB OTHYET O BBIOJIHEHHH J1a00OPaTOPHOIT pabOTHI.

Tema 4.

JlabopaTopHas paboTa BKIFOYAET pacueTHOE 3aJJaHNe U 3aJJaHHe 110 0(HOpMIIEHUIO oT4deTa. [IJisl BBIOIHEHUS pACUETHOTO 3aJaHHs
CTYACHT BHIOUPACT KOHKPETHBIA HOMEp BapuaHTa.

1. BBIYUCTUTE NPUOIIKEHHOE 3HAYCHUE AIIEMEHTAPHBIX QYHKIHHA (€X HITH Sin(X) WK cos(X)) METOJIOM Pa3IOKESHHUS B PsJI C pa3HOM
TouHocTho € =0.001.

3. Cnenatp BBIBOJIBL.

4. ObopMHUTH OTYET O BBHIMOTHEHHH JIAOOPATOPHON pabOTHI

Tema 5.

JlabopaTopHas paboTa BKIFOYAET YETHIPE PACUSTHBIX 3aJJaHUs U 3aJIaHKE TI0 0POPMIICHUIO OTUeTa. J{JIsT BBIMTOIHEHHS PacYeTHBIX
3aJaHUil CTYICHTY MPEAIAraeTCsi KOHTPOIBHBIN HPUMED /Il BBIIOIHCHHUS BEIYHCICHH.




1.Pemnth 00bIKHOBEHHOE N depeHIIanbHOe ypaBHEHHE IepBoro nopsiaka y’ = f (X, y) Ha oTpeske [a, b] npyu HayanbHEIX
yenoBusix y0 = f(x0) meromom Ditnepa npu pa3HBIX 3HAYCHHUSX II1ara BEIYHCICHHUS.

KonTponsnsiit mpumep: y’=y(1 -x) y0=1mpu x0=0; [0, 1].

2. Pemute auddepenimanbHoe ypaBHEHHE BTOpPOro nopsaka y” = f (X, y) Ha oTpe3ke

[a, b] c HagameHEIME yenoBusamu Y0 = f(x0) n y0’ = f* (x0) meTomom Ditnepa ¢ marom h=1.

KonTtponeHsIil mpumep: pemuts ypapaerne y”’ +y’/x + y= 0 ¢ HaganeHbIMHE yenoBuamu y(1) = 0,77 ny’ (1) = -0,44 ma
orpeske [0, 1].

3. Pemuth cuctemy nud G epeHIraibHbIX YpaBHSHUH

dx/dt =-2x + 5z

dy/dt =sin(t-1)x —y + 3z

dz/dt =-x+2z

¢ HavansHeIME yeroBmsiME X(0) =2, y(0) =1, z(0) = 1, na otpeske [0, 0,3] ¢ marom

h = 0,003 meTogom Diinepa.

4. IlpoaHanu3upoBaTh MOITyIE€HHbIE PE3YIbTATH

5. OhOpMHUTB OTHET O BBITOIHEHNUH JJA0OPATOPHOH PAOOTEL.

Tema 6.

JlaboparopHas paboTa BKIIIOYaeT TPU PacUETHBIX 3aJaHUH U 3a7aHue 0 0(OPMICHHIO OTYeTa. IS BEITOTHEHHS PAaCUETHBIX
3aJaHuil CTyAeHTy NpeaaraeTcs KOHTPOIbHBIA MpUMeEp AJIs BBITOJHEHHS BHIYUCICHUMH.

1. Haiftu xopenb ypaBHeHHs 2X — sinx = 0,25 Ha oTpeske [0;[] 7/ 2] ¢ Tounoctsio €[ 1= 0,001.

Hcnons30BaTh METOJ] IIOJIOBUHHOTO ACJICHHS.

2. Haiit xopeHs ypaBHeHus 2x — sinx = 0,25 Ha otpeske [0; [ 7/ 2] ¢ Tounoctsio e= 0,001.

Hcnonp3oBaTh MeTO KacaTenbHbIX (HploTOHA).

3. CpaBHUTH NOJIy4EHHBIE PE3YAbTATEL.

4. ObopMHUTH OTYET O BHINOTHEHHHU JIAOOPATOPHOI pabOTHL

Tema 7.

JlabopaTtopHas paboTa BKIIIOYaeT YeTHIPE pacUETHBIX 3aJaHIS U 3aJaHNe 110 0(hOPMIICHHUIO OTYeTa. /IS BEITOTHEHHS PaCUeTHBIX
3aJaHu CTyAEHTY NpeaIaraeTcs KOHTPOIBHBIH MPUMEp AJIS BEITOTHEHHS BBIYUCICHUH.

1. Pemuth cucteMy TUHEHHBIX allre0panyecKux ypaBHEHHUH.

Hcnons3oBaTh MeTof ["aycca mocinenoBaTeIbHOIO UCKIIOUEHHS HEU3BECTHBIX 10 CTOIOIAM.

2. Pemuth cructeMy JIMHEHHBIX areOpandecknX ypaBHEHUI.

Hcnonb3oBars ["aycca MeTo] ONTUMANIBHOTO UCKIIFOUEHHUS.

3 Pemnth cucTeMy JTMHEHHBIX aNreOpandecKuX ypaBHEHHUI.

Hcmonp3oBaTh Meton ["aycca ¢ BEIOOPOM TIIaBHBIX AJIEMEHTOB.

4. PemuThb cuCTeMY TMHEHHBIX anreOpandecKuX ypaBHEHHI.

Hcnons3oBate MeTon ['aycca-Kopaana.

KoHnTponsHbIi ipuMep:

5. OpopMHUTE OTUET O BBIIOIHEHUH Ta00PaTOPHOH PaOOTHI.
Tema 8.
JlabopartopHas paboTa BKIIIOYaeT TPU pacdeTHBIX 3aTaHMS U 3aJaHne 0 0()OPMIICHHUIO OTYeTa. [ BEITOTHEHHS PacUeTHBIX
3aJaHu CTyAEHTY NpeIaraeTcs KOHTPOIBHBIH MPUMEp AJIS BBITOTHEHHS BBIYUCICHUH.
1. Haiiti npubmmxeHHoe 3HaueHHe QYHKIMHU IIPU JAHHOM 3HAYE€HUH apTyMEHTa C IIOMOIIbIO HHTEPIOISALMOHHOTO MHOTOWICHA
Jlarpanxa, ecian GyHKIUA 3a/1aHa:
1) B HEpaBHOOTCTOSIINX y371aX TAOIHUIBL; 2) B PABHOOTCTOSIINX y3JIaX TaOIHITH 1)
Ta6muma 1.
X
Y
0,05
0,050042
0,10
0,100335
0,17
0,171657
0,25
0,255342
0,30
0,309336
0,36
0,376403
Beraucnuth 3Hadyenue GyHkiun f(x) = y(x) npu x = 0,263.
2. Vcnonb3ys cxeMy DWTKEHA, BEIYUCINTD NPHOIIKEHHOE 3HaYCHUE (DYHKINH, 3aJaHHON TaOIIYHO, IPY TaHHOM 3HAYCHUH
apryMeHTa.
ITonb3ysck Tabnuelt 2, onpeaeauTs 3HaueHnH QyHKIMK y(X) npH x = 0,89925.
Tabnuma 2
X

y




0,8902
1,23510
0,8909
1,23687
0,8919
1,23941
0,8940
1,24475
0,8944
1,24577
0,8955
1,24858
0,8965
1,25114
0,8975
1,25371
0,9010
1,26275
0,9026
1,26691
3)
X
Y

0,101
1,26183
0,106
1,27644
0,111
1,29122
0,116
1,30617
0,121
1,32130
0,126
1,32660
Onpenenuts 3HaueHue GyHKIMH y(X) pu x = 0,1157.
2. Mcrionb3ys IEpBYIO ¥ BTOPYIO HHTEPIIOJISIIIUOHHYIO (hopMyry HbI0TOHA, BEIYUCTUTD 3HAUYEHUS (DYHKITUH TIPU JTaHHBIX 3HAUCHHSIX

apryMeHTa.

Tabmuna 3
X

y

1,215
0,106044
1,220
0,113276
1,225
0,119671
1,230
0,125324
1,235
0,130328
1,240
0,134776
1,245
0,138759
1,250
0,142367
1,255
0,145688
1,260
0,148809

Onpenenuts 3HaYCHUS QYHKIUH y(X) MIPH CIACAYIONINX 3HAUCHHUAX apTyMeHTa!
1)x1=1,2273; 1)x2=1,253;1)x3=1,210; 1) x4 =1,2638.




IIpuMepbl TeCTOBBIX 3a/TaHUH:

1)ITpuOIMKEHHBIM YHCIIOM & HA3bIBAIOT YUCIIO, HE3HAYUTEIBHO OTIMYAOIIHECS OT
a. TOYHOTO A

b. HeTOUHOTO A

c. cpenHero A

d. TOYHOTO HE U3BECTHOTO

e. IPUOIH3UTETBHOTO A

2) a Ha3bIBAETCS MPHOIMKEHHBIM 3HAUYSHUEM A TI0 HEJIOCTATKY, CIIH
a.a<A

b.a>A

c.a=A

da>A

e.asA
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3) a Ha3pIBaeTCs MPHUOIMKEHHBIM 3HAUYSCHUEM YHcia A TI0 U30BITKY, eCIH
a.a>A

b.a<A

c.a=A

da>A

e.asA

4)IMon omMOKOM MITH MOTPEITHOCTHIO Aa MPUOIIHKEHHOTO YHCIIa 8 OOBIYHO TOHUMAETCSI Pa3HOCTh MEXKIY COOTBETCTBYIOLIHM
TOYHBIM YHCIIOM A ¥ JJAaHHBIM MPUOIMKEHUEM, T.€.

a.Aa=A-a

b.Aa=A+a

c.Aa=A/a

da=Aa-A

e.A=Aa+A

5) Ecnu ommbka nosoxuTensHa A>, TO

a.Aa>0

b.Aa<0

c.Aa=0

d.Aa<0

e.a>a

ITpumepHBIE BOMPOCHI Il CAMOKOHTPOJIS:

1. Orans! pemenus 3aaa4 Ha OBM. Beruncnurenpable anropuTMel. TeXHOIOTHS IPOrPaMMUPOBaHHS BEIYUCIUTENBHBIX 3aau.
2. ICTOYHUKH MOTPENIHOCTEN 3HaUeHHs BEIMYMH U UX KIaccu(uKanus. Y CTONIHBOCTb, KOPPEKTHOCTD, CXOIUMOCTb.

3. Henunelinbie ypaBHeHUs. MeTOABI pelICHUS HEIMHEHHBIX YPaBHEHU.

4. Meron XOp/l YUCICHHOTO pelIeHUs] ypaBHEHUH U ero peanu3anus Ha OBM.

5. Meron HeroroHa (kacaTelbHBIX) YHCIEHHOTO PEIICHUS YPaBHEHHUH U ero peanu3anus Ha OBM.

Bompocs! k 3auery:

. AOCOMIOTHAs ¥ OTHOCUTEIbHAS ITOTPEITHOCTH.

. OCHOBHBIE 33/]a41 TEOPUH TTOTPELIHOCTEH, CIIOCOOBI MX PEIICHUS.

. OCHOBBI T€OPHH NOTPEIIHOCTEN.

. OreneHne KOpHEH.

. [Ipnbnu>xeHHOE BBIUUCIEHHE KOPHS YPaBHEHHUS C 33JaHHOM TOYHOCTHIO METOI0M MOJIOBUHHOTO J€TEeHHS
. MeTox npocToit HTepaluy YUCIEHHOTO PELICHHs YpaBHEHUH.

. YCIIOBHS CXOANMOCTH HTEPAOHHOHN MTOCIEA0BATEIFHOCTH.

. JIuHelHbIE CUCTEMBI.

. Onepanun HaJl MaTpUIIAMH.

10. MeTomp! perreHns CHCTeM JIMHEHHBIX anreOpandecKuX ypaBHEHHH.
11. Obycnosnernnocts CJIAY.

12. [lorpemmHocTy.

13. Meroa uckioueHus ['aycca.

14. Pa3neneHHble pa3HOCTHU.

15. IlepBblii 1 BTOpoil MHOrowieHs! HeroToHa.

16. 3amaun, NpUBOASILNE K AIITPOKCUMAIINK OJHOH (PyHKIUH JIPYTOii.
17. Anrebpandecknii HHTEPIOISIIHOHHBI MHOTOWICH: €MHCTBEHHOCTB, (hopMa Jlarparika, OIieHKa ITOTPEITHOCTH
UHTEPHOIUPOBAHUS.

18. CBsi3b pa3aeneHHON pa3HOCTH U TPOU3BOTHOM.

19. IonsTns o crutaifHax.

20. IIpakTHyeckue cxeMbl HHTEPIOIUPOBaHUs Ha OBM.

21. NaTepnionupoBanue (HyHKIIUH.
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22. TlocTaHOBKa 331241 YUCICHHOTO T (epeHINPOBAHUS.

23. OreHKa MOTPENTHOCTH YHCIEHHOTO TU((epeHINPOBaHUS B TOUKE, HE JIeXKaIeH

BHYTPHU OTpe3Ka HHTEPHOIUPOBAHUSI.

24. YncneHHOE BEIYMCIICHHE NIEPBOM IIPOM3BOIHOM BO BHYTPEHHEM Y3/1€ TaOJIUIIBI.

25. YucnenHoe mudpepeHnnpoBaHue.

26. INocTanoBKA 3aAa9X MPHOIMKCHHOTO BBIYMCICHHS OIPEACIICHHOTO HHTErpaia, GopMyla IpIMOyroJIbHUKOB.
27. IlpakTUyeckasi OlIEHKa MOTPELIHOCTH KBAAPATYPHBIX (HOpMYIL.

28. UuciieHHOE WHTETPUPOBAHHUE.

29. YncneHHbIE METOIBI perIeHns Tu(hepeHInaIbHbIX ypaBHEHHUH.

30. Merox Pynre-Kyrra.

31. UncneHHoe pelieHne 0ObIKHOBEHHBIX AU((EpeHIMAIBHBIX YpaBHEHHUI.

32. Pemenne muddepeHnanbHeIX ypaBHEHHH B YaCTHBIX IIPOM3BOIHEIX C TOMOIIBIO TOCTPOCHHS PA3HOCTHBIX CXEM.
33. Annpokcumanusi, ycTOH4UBOCTb, CXOJAUMOCTb.

34. Pemenve auddepeHuanbHbIX YpaBHEHHI B YaCTHBIX TPOU3BO/IHBIX C TIOMOLIBIO TIOCTPOCHUS PA3HOCTHBIX CXEM.
35. Uncnennoe perenue nuddepeHnnanbHbIX ypaBHEHHH B YaCTHBIX TPOU3BOIHBIX.

36. Metoap! noucka (paBHOMEPHOTO MOWCKA).

37. Metoap! noucka (IOPa3psaAHOTO MPUOIHKESHUS).

38. Meroapl noucka (AMXOTOMHH).

39. MeTozp! ToncKa (30J0TOTO CEUCHI).

40. Merons! moucka (mapaboim).

41. MHoromMepHas 3a1a4a ONTHUMHU3ALHH.

42. MeTo bl ONITUMU3ALIUY.

[IpomerxxyTouHast arTectanys 10 JUCUUILIMHE HAalpaBjieHa Ha OLICHUBAHUE TEOPETUUECKHX 3HAHUI OCHOBHBIX ITOHATHI
JUCLUITIMHBL, alTOPUTMOB M METOJIOB PEIICHUS 33/1a4 YHCICHHBIMH METOIAMH.
1). CtyneHTy npeiaraeTcsi OIeHUTH NTPaBIIIBHOCT HAITMCAHMS IIPOTPAMMBI JUTS peaTi3alliii KOHKPETHOTO YHCIICHHOTO METOHI (B
IpeIaraéMoi mporpaMMe MMEIOTCS OITHOKH) H OOBSCHUTH CBOIO TOUKY 3PEHHS.
2). CtyneHTy npeuiaraeTcs OLEeHUTh NPaBUIbHOCTh pa3paboTaHHON OJIOK-CXEMBI aJITOPUTMa AJIs peaau3alii KOHKPETHOTO
YHCIICHHOTO METO/IbI (B peylaraeMoi OJIOK-cXeMe UMEFOTCS OLIMOKN ) M OOBSICHUTH CBOIO TOUKY 3PSHUSL.
3). CTyneHTy npejyiaraeTcs CpaBHUTD YHCICHHBIE METOIBI (AITOPUTMBI) PEIISHHs OJTHOW U TOH XkKe 3a1auH.

OxapakTepu30BaTh UX JOCTOMHCTBA U HEAOCTATKH.
4). CtyneHTy npeiaralorcs Ul peLIeHUs ¢ NCIIOIb30BaHHEM YHCIICHHBIX METOI0B IPAKTHUECKHE 33241 U3 Pa3IMIHBIX
npenMeTHBIX obOacteil. Hamprumep: BEIMUCINTE BpeMeHs afeHns 6onuaa Ha 3eMitio (YUcIeHHOoe HHTerprupoBanme). Heooxommmo
HPEUIOKUT YHUCICHHBIA METO IS €€ pelIeHus 1 000CHOBATh BBIOOD.

5.4. OneHka pe3yabTaToB Oﬁy‘le]-ll/lﬂ B COOTBETCTBUM C UHAUKATOPAMHU NOCTUKCHUA KOMIIeTeHIH i

Heynosi.: He nocTurayt

Y noen. [loporossiif ypoBeHb:

3HaeT: crienn(uKy IPeIMETHBIX 00JIaCTeH B COOTBETCTBHH C 00pa30BaTEILHEIMHU ITPOTPaMMaMH;

WJIeN YHCIICHHBIX METOJIOB PeIIeHUs HpodecCHOHAIBHBIX 3a/1aY;

MaKeTsl MPUKIAJHBIX MPOTPaMM U IPaBUJIA UX HCIOIB30BAHMS JUIS pEIIeHUs] MPOo(hEecCHOHATIBHBIX 3a/1a4.

YMeerT: oA PYKOBOACTBOM IIpENOAaBaTellsl HCIIONb30BATh YKa3aHHBIC NPOTPaMMHBIC CPEACTBA OOIIETO YPOBHS JUIS PEIICHHS
npodeccHoHaTBHBIX 3a1a4.

Xopomwo. ba3oBblii ypOBEHB:

3HaeT: crenuduKy IpeJMETHBIX 001acTell B COOTBETCTBHM C 00pa30BaTENbHBIMU IPOTPaMMaMHu;

UJIEW YHCICHHBIX METONOB PEILICHUS MPOQecCHOHANBHBIX 3a/1aY;

MaKeTHl MPUKIAJHBIX MPOTPaMM U IIPaBHJIA UX HCIIOIB30BAHUS JUIA PEIICHUs MPO(ECcCHOHAIBHBIX 3a/1aY;

Ymeer: hopMann3oBaTh yIeOHYIO 3a/1a4y B paMKaxX MoJIeliell COOTBETCTBYIOIIUX 00pa30BaTebHBIX IPporpaMM. MoxxeT
CaMOCTOSATEIBHO HCIONB30BaTh yKa3aHHbIE NMPOTpaMMHBIE CpPEICTBAa OOIIETO ypOBHS JUISl PEIICHUs NPOQECcCHOHANBHBIX 3a1ad.
OrnuuHo. Beicokuii ypoBeHb:

3HaeT: crienuuKy IPeIMETHBIX 00JIaCTEeH B COOTBETCTBHH C 00Pa30BaTEIbHBIMHU IIPOTPaMMaMH.

Ymeer: popManu3oBaTh yueOHyI0 3a]a4y B paMKaxX MOJIEJIEil COOTBETCTBYIOIINX 00pa30BaTEIbHBIX IPOrPAMM;

UJICU YHCIICHHBIX METOJIOB PEIICHUs NMPO]ecCHOHAIBHBIX 3a/ad;

MaKeTHl MPUKIAJHBIX TPOTPaMM M IMPABHJIA X HCIIOIB30BAHMS I PEIICHUsT MPOo(EecCHOHAIBHBIX 3a/1ad.

Brnaneer: cogepikaHneM IpeMeTHBIX 00J1acTel B COOTBETCTBHH C 00pa30BaTEIbHBIMU IPOTpaMMaMi. MOXKET caMOCTOSITENIBHO
BBIOMpaTh M3BECTHBIC METObI PELICHMS 33724 M HCIIOJIb30BaTh IPOTPaMMHBIE CPEICTBA OOIIETrO YPOBHS A PEIICHUS
npodeccHoHaTBHBIX 3a1a4.

6. YAEBHO-METO/JJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE JUCIUMIIJIMHBI (MO YJIST)

6.1. Pexomenayemas suteparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTENN | Uznanue | OK3.




ABTODBI, COCTaBUTEIN Uznanue OK3.
JIT.1 | T'. I1. AGpaMKuH ; YucneHHble METOIbI [ DNEKTPOHHBIN pecypc]: yaeoHoe mocoone — bapHayi : 19998
AdnTaiickuit AntI'TIY, 2016 — URL: http://library.altspu.ru/dc/pdf/abramkin1.pdf
rOCYlapCTBEHHBIN
MearornIecKui
YHUBEPCHUTET
JI1.2 |II. K. Kopsees, E. O. Yucnennsie MeTopl. YacTh 1: yaedHOe mocooue — CraBpormois : CeBepo- 9999
Tapacenko, A. B. Kaskasckuit penepanpusiii yausepcurer, 2017 — URL:
I'magxos https://www.iprbookshop.ru/92622.html
JI1.3 |II. K. Kopsees, E. O. YucnenHbie MeTobl. YacTh 2: yaebHOe mocobue — CraBpormods : CeBepo- 9999
Tapacenko, A. B. Kaskasckuii penepanpHsiii yausepcuret, 2018 — URL:
I'magxos, M. A. https://www.iprbookshop.ru/92623.html
Hepsibun
6.1.2. JlonoTHUTEJILHAS JIUTepaTypa
ABTOpBI, COCTaBUTENHU W3nanue IK3.
JI2.1 | A.B. 3enxos YucneHnHsle MeTobl: yueOHOe nocobre — ExatepunOypr : Ypanbckuil penepanbHblit 9999
yuuBepcuteT, 2016 — URL: http://www.iprbookshop.ru/68315.html
JI2.2 | M. M. MaxmyToB Jlexuu no urcneHHpIM MeTogaMm — MockBa ; MkeBck : PerynsipHas u xaoTudeckas 9999
JUHAMUKa : IHCTUTYT KOMIBIOTEpHBIX Uccnenosanuii, 2019 — URL:
https://www.iprbookshop.ru/91951.html
JI2.3 | O. B. Anapeesa, M. WNudopmartuka: uncneHHble MeToAbl: yaeOHoe nocoone — Mocksa : MUCuC, 2019 9999
C. Bechammnpnbiid, O. |— URL: https://www.iprbookshop.ru/98170.html
. Pemusona
J12.4 | W. 1. Onerun, . A. Beenenne B uncIeHHBIE METOIBI: yaeOHOE Tocobne — HoBocuOmMpck : 9999
Kpacnopymkuit HoBocubupckuiil rocynapcTBeHHbIN TexHUYEeCKHH yHUBepcuTeT, 2018 — URL:
https://www.iprbookshop.ru/91332.html
6.3.1 Ilepeyens NpOorpaMMHOro odecrnevyeHust
6.3.1.1 | [Taker Microsoft Office
6.3.1.2 | ITaxer LibreOffice
6.3.1.3 | ITaker OpenOffice.org
6.3.1.4 | Onepanmonnast cucrema cemeiictea Windows
6.3.1.5 | Onepanmonnas cucrema cemecta Linux
6.3.1.6 | UntepHeT Opaysep
6.3.1.7 | IIporpaMma [t MpOCMOTPA SJISKTPOHHBIX JOKYMEHTOB popmata pdf, djvu
6.3.1.8 | Menua npourpbiBaTenb
6.3.1.9 | IIporpamma 7zip
6.3.1.1 | ITaxer Kaspersky Endpoint Security 10 for Windows
0
6.3.1.1 | Pegaxtop uzobpaxenuit Gimp
1
6.3.1.1 | Penaxtop nzobpakenuit Inkscape
2
6.3.1.1 | Labview education edition
3
6.3.1.1 | ABBYY FineReader 9.0 Corporate Edition
4
6.3.2 IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | 'apanT: nHGOpPMAIIMOHHOC-TIPABOBOE 00ECIICUCHUE
6.3.2.2 | lludposoii obpasosarenbhbiii pecypce IPR Smart / Ait [Tu Ap Menuna
6.3.2.3 | eLIBRARY.RU : Hay4Has a5eKTpoHHas OUOIHOTEKA
6.3.2.4 | OnextponHas 6ubanorexa HIIb / Anraiickuii rocynapCcTBEHHBIH TeAaroTHYecKuil yHuBepcuTeT, HaydqHo-neqarornaeckas
6ubnuoreka
6.3.2.5 | MDb. MexBy30BcKas dleKTpoHHas bubnuorexa / HoBocubupckuit rocynapcTBEHHbIN Me1aroTHUeCKHii yHUBEPCUTET
6.3.2.6 | MexpernoHansHas aHaIUTHIECKas! POCIINCH CTATel : MOUCK cTaTed B poccuiickoit nepuoauke (MAPC) / APEMKOH
6.3.2.7 | HanmonansHas 31eKTpoHHAS OHOIMOTeKa : enepanbHas rocyIapcTBeHHAs HH(GOPMaIMOHHas cucteMa / MIUHHCTEPCTBO

KyabTypsl Poccuiickoit denepannu, Poccuiickas rocygapcTBeHHas OnOnnoreka




6.3.2.8 | CeTeBas 31eKTpOHHAs OMOTUOTEKA MEAArOrHIeCKUX BY30B // DIIeKTpOHHO-O0nOIHoTeuHas cucremMa Jlanb / M3naTenscTBo
Jlanp

6.3.2.9 | Ilpesunentckas oudnmorexa umenu b. H. Enpriuna

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIHUIIJIMHBI (MOAYJISA)

7.1 | ObopynoBaHHbBIE y4eOHBIE ayTUTOPHH, B TOM YHCIIE C HCIOJIb30BAHUEM MYJIBTUMEIHMHHBIX KOMIUIEKTOB, MTOAKIIOYEHIEM
K cetu «IHTepHET» U TOCTYNOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO Cpey Y HUBEPCUTETA.

7.2 | Ayauropuu [ CaMOCTOSATEIbHON paboThI ¢ MOJKIIOUCHUEM K ceTU «IHTepHeT» U AOCTYIIOM B 3IEKTPOHHYIO
MH(OPMaAIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

8. METOJUUECKUE YKA3AHNS /151 OB YUAIOIINXCSI IO OCBOEHMIO JUCIUILINHBI (MOIYJIST)

Kypc nmpoBonutcs B popme JTEKIMOHHBIX, TPAKTHUECKHUX (JIaAO0OPaTOPHBIX paboT) 3aHATHIL.

Jlexuns - olHA M3 OCHOBHBIX (DOPM OpraHM3alMK y4eOHOTO Mpolecca, IPECTABIAIONmAs cO00H YCTHOE, MOHOJIOTHYECKOE,
CHCTEMaTHYECKOE, OCICA0BATENbHOE H3II0KEHUE TIPENoAaBaTeIeM yaeOHOTO MaTepHaa ¢ IEMOHCTpanuel caigos u GuiIbMoB.
Pabota oOygaronuxcst Ha JIEKIUH BKII0YAeT B ce0s: COCTaBICHHUE MIIH CIISKEHHUE 3a IIAHOM YTEHHS JIEKINHY, HAalIUCAHNUE KOHCIIEKTa
JIEKLIUH, TOTIOTHEHHE KOHCIIEKTa PEKOMEHJOBaHHOM nuTepaTypoil. TpeboBaHHs K KOHCIEKTY JIEKIMI: KPaTKOCTb, CXeMaTUYHOCTb,
TocIiefoBaTeNbHas (pUKCANs OCHOBHBIX TIOJIOJKEHHUH, BRIBOJOB, (DOPMYIHPOBOK, 0000IIeHNH. B KOHCIIEKTe HY)KHO ITOMEYaTh
Ba)KHBIC MBICIIH, BBIICIIATH KITIOUEBEIE CIIOBA, TepMHHBL. [Tocienyromas padota Hag MaTepranoM JICKIMHU IIPEAyCMaTPUBAET
MIPOBEPKY TEPMUHOB, MOHATHH € IOMOIIbIO SHIUKIONEANM, CIIOBapEH, CIPABOYHHUKOB C BBINMChIBAHUEM TOJIKOBAHUMU B TeTpalb. B
KOHCIIEKTE HYXKHO 0003HA4UTh BOIIPOCHI, TEPMUHBI, MaTE€pHaJl, KOTOPBIH BBI3BIBAET TPYAHOCTH, IIOMETUTD U TIONBITATHCS HANTH
OTBET B peKOMEHIyeMoH uteparype. Ecinu caMocTosITeNnbHO HE yaaeTcs pa3o0paThes B MaTepuaie, HE00X0AUMO ChOpMynupOBaTh
BOIIPOC U

3aJaTh NMPENO/ABATENI0 Ha KOHCYAbTAIUH, HA MPAKTHYECKOM 3aHATHH.

Jlexuuu conpoBOXKIAOTC MyIbTUMENNHHON NPE3eHTAlMEN, CTYIEHTaM MPEIBAPUTENBLHO IPEAOCTABIISIIOTCS KOHCIIEKTHI JIEKIUH B
3JIEKTPOHHOM BHJIE, KOTOPBIE PEKOMEHAYETCs pacledaraTb U UCTIOIb30BaTh KaK OCHOBY AJISl COOCTBEHHBIX 3aITUCEH.

[IpaxkTHyecKue 3aHATHS PEACTABIIAIOT COOOH eTaM3aIMI0 TEOPETHIECKOTO MaTepHaa, IPOBOISTCS B LEIX

3aKpeIUIeHHs Kypca M OXBAaTBHIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHOI1 (hopMoil mpoBeaeHIs NPaKTUIECKUX 3aHITHI U CeMUHAPOB SBISIETCS 00CYXKIEHHE Hanboee MPoOIeMHBIX U CIIOXKHBIX
BOIIPOCOB 110

OTIETBHBIM TeMaM, a TaKXKe pelIeHIe 3a1a4 ¥ pa300p MPUMEPOB U CUTYAINH B ayTUTOPHBIX YCIOBHSAX.

IIpu mOATOTOBKE K MPAKTUIECKOMY 3aHATHIO HEOOXOJMMO, O3HAKOMHUTHCS C €T0 INTAHOM; H3y9UTh COOTBETCTBYIONINE KOHCIEKTHI
JICKIUH, TJ1aBbI

y4eOHHKOB M METOMUYECKHX II0COOHH, pa300paTh NPHUMEPHI, 03HAKOMUTHCS C JOTIOIHUTEILHOM JINTEPaTypoil (CipaBOYHNKaMHU,
SHIUKJIOTIEANSIMH, coBapsMi). K Hanbosiee BaXKHBIM M CJIOXKHBIM BOIIPOCAM TEMBI PEKOMEHAYETCS COCTABIATh KOHCIICKTEI
o1BeToB. CremyeT TOTOBUTH

BCE BOIPOCHI

COOTBETCTBYIOIIETO 3aHATHA: HEOOXOANMO YMETh AaBaTh ONIPEACICHNS OCHOBHBIM TIOHSTHAM, 3HATH OCHOBHBIE ITOJIOXKEHHS TEOPHH,
IpaBUiIa U

(hopMyIbl, IpeNIOKEHHbIE A1 3aIIOMHHAHMS K KaXKI0H TeMe.

B X0z npakTH4ecKOro 3aHATUS HAAO JaBaTh KOHKPETHBIE, YETKHE OTBETHI 110 CYLIECTBY BOPOCOB, TOBOANUTH KaXKIYIO 3a7ja4y 10
OKOHYATEIEHOTO

pelIeHns, 1eMOHCTPHPOBATh MOHIMaHHE IPOBEICHHBIX PacYeTOB (aHAIM30B, CUTyallnil), B CIIydae 3aTpyJHEHHI 00pamaThcs K
HpernoiaBaTenko.

JlabopaTopable pabOTEI HEOOXOMMBI TSI HOTYIEHHUS YMEHHH U HaBBIKOB PabOTHI ¢ IU(POBBIM 000pYI0BaHHEM U IIPOTPAMMHBIMHU
cpencrBamu. JlabopaTtopHble pabOThI IPOBOAATCS B KOMITBIOTEPHBIX KJIaccaX, MOIKIIOYEHHBIX K CETH HHTEPHET, OCHAILEHHBIX
MYJIBTUMEIUHHBIM 000pyI0BaHHEM B COOTBETCTBUH C METOANYECKUMHU PEKOMEHAAINSIMH [UIs 1abopaTopHbIX paboT. Kak npasuio,
71ab0paTOpHbIE 3aHATHS MPOBOAATCS IS KAXKIOH ITOTPYIITEl OTAENEHO.

Tecr - 510 cHcTEMa cTaHAAPTHU3UPOBAHHBIX BOIIPOCOB (3a1aHMIT), O3BOJIAIONIMX aBTOMAaTH3UPOBATh MPOLELYPY H3MEPEHHS YPOBHS
3HaHUH U

yMeHUH oOydaromuxcs. TecTs MOTyT OBITh ayTUTOPHBIMH M BHEAyTUTOPHBIMH. [IpenonaBaTens JOBOJHUT IO CBEICHUS CTYACHTOB
nHpOPMAIIHIO O

HPOBEJICHUN TECTa, ero popMe, a TakKe O pasJere (TeMe) AUCIUIUINHEL, BBIHOCUMOM Ha TECTUPOBaHUE.

IIpu camMOCTOSTENBHO TOTOTOBKE K TECTHPOBAHHIO CTYCHTY HEOOXOIIMO:

npopaboTaTh MaTepHal 1o JUCHUILIHHE. [IpOKOHCYIBTHPOBATHCS C MperogaBaTeNieM 110 BOIPOCY BbIOOpa yueOHOH

JHUTEPATYPBI;

BBIICHUTD YCJIOBHS TECTHPOBaHMUS 3apaHee. HeoOXoanmo 3HaTh, CKOJBKO 3a1aHM B TeCcTe OyIeT MpeUIosKeHO, CKOJIBKO BPeMEHI
OTBOJUTCS HA

TECTUPOBAHKE, KAKOBA CHCTEMa OLIEHKU PE3yJIbTaTOB U T.[.

paboTas ¢ TecTaMH, BHUMATEJIBHO U JI0 KOHIA IPOYECTh TECTOBOE 3aJaHNE M IIPEAIaracMble BAPHAHTHI OTBETOB; BHIOPATh
TPaBIJIbHBIE (MX MOXET OBITH

HECKOJIBKO); Ha OTJEIbHOM JINCTKE OTBETOB BBIIMCATH UG Py BOIpoca U OyKBBI, COOTBETCTBYIOIIHE IPABUIEHBIM OTBETaM. B




ciydae
KOMITBIOTEPHOTO TECTHPOBAHMUS YKa3aTh OTBET B COOTBETCTBYIOIIEM MOJIE (TOJIX);

B MIPOIIECCE PEIICHUs KeNaTeTbHO IPUMEHITh HECKOIBKO MOAX00B B PEIICHUH 3aJaHus. JTO M03BOISIET MaKCUMAIbHO THOKO
OIIEPUPOBATH

METOJIaMH PEIICHUS, HaX0/Is1 KaXKIBIH pa3 ONTUMAaIbHBIH BapHaHT.

PELINTH B IEPBYIO OYepeb 3aJaHHs, HE BRI3BIBAIOIINE TPYIHOCTEH, K TPYJHOMY BOIPOCY BEPHYTHCS B KOHIIE.

OCTaBUTH BpeMs AJIsl IPOBEPKH OTBETOB, YTOOBI H30€KaTh MEXaHUYECKUX OLIMOOK.

Metoanyeckue pexoMeHaanun st odydatomuxcs (¢ OB3)

I[Tox crienuanbHBIMHU YCIOBHAMH JUIS ITOTy4EHUS] 00pa30BaHuUs 00y4aIOMUMUCS C OTPAaHUYCHHBIMU BO3MOKHOCTSMHU 310POBbSI
TIOHMMAIOTCSI YCTIOBUS 00ydeHNs, BOCHUTAHMS W PAa3BUTHS, BKIIOYAIONIHE B CeOs HCITOIB30BaHNE CIEIHATILHEIX 00pa30BaTeIbHBIX
HIpOrpaMM B METOJ0B OOYHIEHHS U BOCITUTAHHS, CIIEIHATBHBIX yIeOHHKOB, yaeOHBIX MOCOOMH M AUIAKTHUECKUX MAaTEPHAIIOB,
CIIEIMaNbHBIX TEXHUYECKHUX CPEJICTB 00ydeHUs KOJIIEKTUBHOTO U MHIUBH/IYalbHOTO NOJIb30BaHuA. [locTpoeHre 06pa3oBaTeNnbHOTO
npolecca OpHEHTUPOBAHO HA YUET WHIUBHUYaIbHBIX BO3PACTHBIX, ICHXO(H3NIECKUX 0COOEHHOCTEH 00yJaromuxcs, B 4aCTHOCTH
MpeIoIaraeTcsi BO3MOXKHOCTD Pa3padOTKN MHINBHIYAIBHBIX YIeOHBIX TIAHOB. Pean3anus HHANBHYaIbHBIX YIEOHbIX INIAHOB
COIPOBOXKAAETCSI MOAACPIKKOM THIOTOpa (POIUTENS, B3ABLIETO HA ce0sl ThIOTOPCKHUE (QYHKIKH B MpoLecce 00ydeHus], BOJIOHTEPA).
Obyuaromuecs ¢ OB3, kak 1 Bce OCTaJIbHbIE CTYACHTBI, MOTYT 00ydJaThCsl 110 HHANBHIYaIbHOMY y4eOHOMY ILIaHY B
YCTaHOBJICHHBIC

CPOKH C y9eTOM HHIMBUIYAIbHBIX 0COOCHHOCTE! U CIIeIMAIBbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH KOHKPETHOTO 00YJatOmerocs.
IIpu cocraBneHun UHAUBUAYaNbHOTO rpaduka o0ydeHus aist nui ¢ OB3 BO3MOXKHBI pa3IW4Hble BAPUAHTHI IPOBEACHUS 3aHATHIA:
NpOBEACHUE HHANBHUYaIbHBIX M IPYIIOBBIX 3aHATHH C LIENbIO yCTPAHEHUs CIIOKHOCTEH B yCBOSHUH JIEKIIHOHHOTO MaTepHaa,
MOJITOTOBKE K CEMUHAPCKIM 3aHSTHSIM, BBITOIHEHUIO 3aJaHHI TI0 CaMOCTOsTeNbHOH padoTe. st mui ¢ OB3, mo ux mpock0e,
MOTyT

OBITh aIaNITUPOBAHBI KAK CAMHU 3aJlaHusl, TaK ¥ (OPMBI UX BBIIOJHEHHUS. BhINOIHEHNE IO PYKOBOACTBOM IIPEIOIaBaTeNs
WHIMBHIYAIEHOTO ITPOEKTHOTO 3aJaHM, TIO3BOJISIOIETO COYETATh TEOPETHIECKHE 3HAHMS U MPAKTHUCCKUE HABBIKH; IPUMEHCHIE
MYIbTUMEIUIHHBIX TEXHOJIOTUI B TIPOIlecCe O3HAKOMHUTENBHBIX JIEKIUH U CeMUHAPCKUX 3aHATHH, YTO MTO3BOJIICT SKOHOMHTE BpeMH,
3aTpauyuBaeMOe Ha U3JI0KEHHE HEOOX0AUMOro MaTepuana U yBeIMUUTb €T0 00BEM.

Jlns ocyliecTBIeH s IPOLEAYp TEKYIIEro KOHTPOJIIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTAllK NPENOJaBaTeNH, B
COOTBETCTBHHU

C MOTPEOHOCTSIMU CTYJCHTA, OTMEUEHHBIMHU B aHKETE, 1 PEKOMEHJAUSIMHU CIICIUAIUCTOB Ae(EKTOIOTNIECKOT0 Mpodus,
paspabaTbIBaeT (OHIBI OLICHOYHBIX CPE/ICTB, alallTHPOBAHHbIE JUIS JIMI] C OTPAHUYEHHBIMHI BO3MOXKHOCTSIMHU 3/J0POBbS 1
TIO3BOJISIONINE OIIEHUTH JOCTIKEHHE NMH 3aIUIaHHPOBAHHBIX B OCHOBHOI 00pa30BaTeNbHOMN MporpaMMe pe3yabTaToB 00yIeHHS H
YpOBEHB c(OPMUPOBAHHOCTH BCEX KOMIICTEHIINH, 3asBICHHBIX B 00pa3oBaTenbHOM nporpamme. @opma mpoBeaeHHs TeKyIeH
aTTecTauuu Uist cTyaentoB ¢ OB3 ycTaHaBiMBaeTcs ¢ y4€TOM WHAWBUAYAIBHBIX MCUXO(U3UIECKUX 0COOCHHOCTEH (YCTHO,
NHUCBMEHHO Ha Oymare, MMICbMEHHO Ha KOMIIbIOTEpE, B (hopMe TecTHpoBaHus u T.11.). JIunam ¢ OB3 MoxeT OBITh MpeoCTaBICHO
JIOTIOTTHATENBHOE BPeMs JUIS TIOATOTOBKH K OTBETY HA SK3aMCHE, BRITIOJTHEHHUS 3aJaHUS JUIT CAMOCTOSTENBHOMH paboTHL.

[Ipu HEOOXOAUMOCTH CTYIEHT C OTPAHUUCHHBIMH BO3MOKHOCTSIMH 37I0POBbS OAAET MIChMEHHOE 3asBICHNE O CO3JaHUH IS HETO
CIIenMalbHBIX YCIOBHI B Y4eOHO-METOANYECKOE YIIpaBIeHHE Y HUBEPCUTETA C IPHIIOKEHHEM KOITHH JIOKyMEHTOB,
MOJATBEPXKIAIOUIMX CTaTyC HHBaIWAA win juna ¢ OB3.
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