banakoBckuii HH)XKEHEPHO-TEXHOJIOTHYECKUN MHCTUTYT - (hrTra
benepaabHOro rocy/1apCTBEHHOTO aBTOHOMHOT'O 00pPa30BaTEIbHOTO
YUPEKJICHUS BBICIIEr0 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@DaKyJIbTET aTOMHOW YHEPTETUKHU YU TEXHOJIOTUH
Kadenpa «ubopmarmoHabie CUCTEMBI i TEXHOJIOTHI)

PABOYAS ITPOT'PAMMA
10 AUCUUILINHE «YUCIEHHBIE METOABDY

HanpasieHusi noAroToBKu
«09.03.02 UudopmaiimoHHbie CUCTEMBI M TEXHOJIOT I

OcHoBHasi npodeccuoHATbHAs 00pa3oBaTeIbHAsI MPOorpamMma
«MH(pOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHI

Kpaiundukanus BoIYCKHUKA
bakanasp

®opma 00y4eHust
3aouHas

bamakoBo



He.]'[b O0CBOCHHUSA NUCHUIIJINHDBbI
HCHB OCBOCHHUA NJUCIHHIIIINHBI «YucieHHble MCTOJIbID» B obnactu 06y‘{CHI/IH, BOCIIHN-

TaHus, pa3BuTHUs, coorHecennbie ¢ oomumu ensimu OOIT BO u tpeboBanusimu npodec-
CUOHAJIbHBIX CcTaHAApTOB («24.057. Cneunanuct B 00JaCTH HHOOPMAITMOHHBIX TEXHOJIO-
Ui Ha aTOMHBIX CTaHIMIX (pa3paboTkKa M COMPOBOXKICHHUE MPOrpaMMHOIO obecreue-
HUS») SBISIETCS: (popMUpOBaHUE MPEACTABICHUS O METOJaX MaTeMaTHYECKOTO MOJIe-
JUPOBAHUSI; PACKPBITHE 3HAYCHHUS MATEMAaTUUYECKOTO MOJCIMPOBAHUS B COBPEMEHHOM
Hayke; (opMUpOBaHUE NPEACTaBICHUS 00 dTamax CO3JIaHUs MAaTEMaTUYECKOW MOJIEIH;
(dhopMupoBaHUE MPEACTABICHUS 00 aNropuTMax pa3paboTKU MaTeMaTHYECKON MOJIEIH.

Mecto nucunmiuabl B ctpykrype OOII BO

HeobxoauMbIMK yCIIOBUSIMH JIJIsl OCBOEHUSI TUCIMIUIAHBI SBJISIIOTCS 3HAHUS, yMe-
HUS ¥ IPAKTHYSCKHUE HABBIKU 110 MPEANICCTBYIOUIMM TUCIUILIHHAM U TIPAKTUKAM:

Maremaruka

duznka

Hcropus

duocodus

TexHonorun 00paboTKH MHGOPMAITUH

Nudopmatuka

Xumus

SI3bIKM TPOrpaMMUPOBAHUS

Teopus BepoATHOCTEH M MaTemaTHyeckas crarhcThuka/MaTemaTudeckas CTaTH-
CTHKa Y IPOTHO3UPOBAHUE

VYyeOHas npakTuka (03HAKOMUTEIIbHAS)

3HaHUs, YMEHUS M MPAKTUYECKUE HABBIKH, MOJYUYCHHBIC MPU OCBOCHHUM JTUCIIH-
TJTMHBI, HEOOXOAUMBI TIPU U3YYEHUU CIASTYIOUTUX AUCIUILIINH U MTPOXOXKICHUS MPAKTUK:

MeTtozs! 1 cpelicTBa NPOCKTUPOBAHUS HHPOPMAIITMOHHBIX CUCTEM U TEXHOJIOTUI

Nudopmarimonnas Teopust ynpapieHUs

MopenupoBaHnue mpoiieccoB U cucteM/OCHOBBI MOJEIUPOBAHUS CUCTEM

MynbTuMenua texHojorun /KoMmblOTepHbIE TEXHOJIOTHU CO3JIaHUS MYJIbTHUME-
JAWHOTO MPOAYKTA

HccnenoBanne onepauuii

Okounorus

KauectBo nH(OpMaIMOHHBIX CUCTEM

Teopus npuHATUS PELICHUI

VYnpasnenue nHGOPMAIIMOHHBIMU PeCypcamMu

VYyeOHast nmpakTuka (IO MOJYYEHHUIO MEPBUYHBIX MPOPECCUOHAIBHBIX YMEHUH U
HaBBIKOB)

[Ipou3BoCTBEHHAS IPAKTHUKA (TIPOCKTHO-TEXHOJIOTHYCCKAsT)
a TaKXKe MPU IPOXO0KICHUHN IOCYJapCTBEHHOW UTOTOBOM aTTeCTallUu.

[Ipy ocBOCHMM AaHHOMW JUCHUIUIUHBI CTYJEHT CMOXKET YaCTUYHO MPOJEMOHCTPHU-

poBaTh clieaytoie 0000IIEeHHbIC TPYIOBbIe (PYHKIIMMU: DKCILUTyaTarus WHPOpMAaIuoH-
HOM CHCTEMBI MPEACTABICHHS] TEXHOJIOTHYECKUX MApaMETPOB M KOMMEPYECKOTO yueTa
AIIEKTPOIHEPTUH ATOMHOM CTAHIIHUH.



Komnerenunu ody4yaromerocsi, popmupyemblie B pe3yJibTaTe 0CBOEHUS
AUCIHUANIMHBI
B nporecce ocBoeHuUs1 TaHHON TUCHUIUIMHBI Y CTyIeHTa (DOPMHUPYIOTCS CIIETYIO-

mMuUue KOMIICTCHIINHA

YHUBCPCAJIBHBIC



Kon

HaunMmenosanue koMneTeH-

KOMIIE- - NHnukaTopbl 1OCTUXKEHUS KOMITETEHIIUH
TEHLINH
YK-1 Crnioco0eH ocy1ecTBIATh 3-YK-1 3nate: MmeTonuku cobopa u 06paboTku nHpopma-
MIOUCK, KPUTUYECKHI aHa- L[UU; aKTyaJIbHbIE POCCUICKHE U 3apYOeKHbIE HCTOUHUKH
T3 ¥ cuHTe3 nHpopMmanmy, | uHGopmaiuu B chepe npodeccnoHanbHOMR e TenbHO-
MIPUMEHATHh CUCTEMHBIN CTH; METOJI CHCTEMHOI'O aHaJInu3a
MOAXOJ JJIsl PELIEHUs T10- V-VK-1 YMeTh: npuMeHsTh, METOUKHU TIOUCKa, cOOpa 1
CTaBJICHHBIX 3a/1a4 00paboTKu NHGOPMAIIUH; OCYIIECTBISITh KPUTUYECKUI
aHaJIM3 U CUHTE3 MHPOPMAIUH, IOTYICHHON U3 Pa3HBIX
HMCTOYHUKOB
B-YK-1 Brnagets: Mmerogamu moucka, cbopa u oopadoT-
KM, KpUTHYECKOT'0 aHAJIM3a U CUHTe3a HHGOpMaIuu; Me-
TOJIMKON CUCTEMHOTI'O IIOJXO0/a JUIsl PELIEHUsI I0CTABIICH-
HBIX 3a7a4
YKE-1 Crioco6eH BCTob30BaTh 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX
3HaHUS €CTECTBEHHOHAYY- JUCLUILINH, METOABl MAaTEMATUYECKOT0 aHAJIN3a U MOJie-
HBIX TUCUUILINH, IPUMeE- JIMPOBaHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTO UC-
HATb METOJIbl MAaTEMaTH4e- | CIIEOBAHUSA
CKOI'0 aHaJI13a U MOJEIIH- V-VKE-1 ymeTs: ucnonp30BaTh MaTEMATUYECKUE METO-
pOBaHUsA, TEOPETUUECKOIO U | bl B TEXHUYECKUX MPHUIIOKEHUSIX, PACCUUTHIBATH OCHOB-
9KCIIEPUMEHTAJILHOTO HC- HBIE YHUCIIOBBIC XaPaKTEPUCTUKH CITyYalHbIX BEJIMYMH,
CJIEIOBAHHUSI B TIOCTABIICH- peuiaTh OCHOBHBIE 33/1a4l MaTEMaTUYECKON CTaTUCTUKH;
HBIX 3a7a4ax peniaTh TUMOBBIE pACUETHBIC 3a/1a91
B-YKE-1 BnaneTs: MeTOIaMU MaTEMaTHUECKOIO aHAIN3a
1 MOJICIMPOBAHUS; METOJAMU PEIICHUs 3a/1a4 aHaIu3a u
pacuera XapakTepUCTUK (PU3UUECKIX CUCTEM, OCHOBHBI-
MU TIpEeMaMu 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX,
METOJIaMH pabOThI C MPUKJIAAHBIMH IPOTPAMMHBIMU
MPOYKTaMHU
VYKII-2 | Cnocoben uckath HyxHbIe | 3-YKII-2 3HaTh: MeToaMKHN cOopa n 00paboTku MHGOP-

MCTOYHHUKH WHPOPMAIHN 1
JIaHHbBIE, BOCITPUHUMATh,
aHAIM3UPOBATh, 3AIIOMH-
HaTh U niepeaaBaTh UHMOP-
MAIIMIO C UCTIOJIb30BAHUEM
UPOBBIX CPEICTB, a TaK-
e C MMOMOIIbIO aJITOPUTMOB
npu paboTe ¢ MOTyIEeHHBIMU
U3 Pa3JIMYHbIX HCTOYHUKOB
JTAHHBIMH C 11eJb10 3¢ dex-
TUBHOT'O MCIIOJIb30BaHUS
MOJTY4EHHOH HHpOpMan
JUISL peLICHNUS 3a/1a4

MaIlMH C HCTI0JIb30BaHUEM IIU(PPOBBIX CPEJCTB, & TAKKE
aKTyaJbHbIE POCCHIICKHE U 3apy0eKHbIe HCTOYHUKH WH-
dbopmaruu B chepe mpodeccnoHaNbHOM e TEeNbHOCTH,
MIPUHITUIIBI, METOJIBI M CPEJICTBA PEIICHUS CTaHAAPTHBIX
3a7a49 MpoQeCcCHOHATBHOM IESTETFHOCTH C UCTIONb30Ba-
HUEM LU(POBBIX CPEJICTB U C YIETOM OCHOBHBIX TpeOo-
BaHUU MH(POPMALIMOHHON 0€30MaCHOCTH

V-VKII-2 YMmeTb: npuMeHSATh METOJUKH MOKMCKa, cOopa
00paboTku nH(GOPMAIUH; C UCTIOIB30BaHUEM ITU(POBBIX
CPE/CTB, OCYLIECTBIATh KPUTHUECKUI aHAIN3 U CUHTE3
nHpOpMAIINH, TIOTYYeHHON U3 pa3HBIX HCTOYHUKOB, U
pelaTh cTaHIapTHBIE 3a7a4i NPO(heCcCHOHAIBHON Aes-
TEJILHOCTH C UCTIIOIh30BaHNEM IU(POBBIX CPEICTB U C
Y4ETOM OCHOBHBIX TpeOOBaHHI HH(POPMAIIMOHHOH 0e3-
OITaCHOCTH

B-VYKII-2 Bnagets: MmeTogamu nmoucka, coopa u o6padoT-
KH, KpUTUIECKOTO aHAJIN3a U CHHTEe3a HH(pOpMAaIn ¢ ¥c-
MOJIb30BaHUEM IIU(PPOBBIX CPEJCTB VIS PELICHUS OCTaB-
JICHHBIX 33/1a4, HaBBIKAMH TTOJITOTOBKH 0030pOB, aHHOTA-
Ui, cocraBieHus pedepaToB, HAYYHbIX JOKJIaI0B, My0-
JTuKauui 1 Oubnuorpaduu Mo Hay4Ho-
HCCIIeI0BAaTENbCKON paboTe ¢ NCHOIb30BaHuEM IU(PO-
BBIX CPEJICTB U C Y4eTOM TpeboBaHUN HH(OPMAIIMOHHON




| GezomacHoCTH

npoecCHoHANbHBIC
3amaun Kon u
. WNuaukaTopsl TOCTHXKEHUS
npodeccuonansHoit | OOBEKT UM 00JIACTh 3HAHUS HaUMEHOBaHUE
KOMIIETCHITNH
nesitepHoCcTH (3I1]1) KOMIIETEHIIU
paspaboTka u nH(OPMAIIMOHHBIC [IK-5  Cnoco6en | 3-T11KS - ocHOBHBIE
BHEJ[pEHUE MIPOLIECCHI, TEXHOJIOTHH, | OCYIIECTBIISTh MPUHIIUITBI CHCTEMHOTO
TEXHOJIOTHH CUCTEeMBI M  CETH, HX | MOACIUPOBAHUE MOJIX0J1a; METOIBI
pa3paboTKu MHCTPYMEHTAJILHOE MIPOLIECCOB U | MOJICTTUPOBAHUS
00BEKTOB (mporpamMMHOe, TEXHUYECKOE, | CHCTEM Ha OCHOBE | IPOIIECCOB U CHCTEM
po)eCCHOHAIBHON | OpraHU3aI[MOHHOC) CHCTEMHOTO V-IIKS — npoBouThH
JIeATEIbHOCTH B obecrieyeHre, CHocoObl U | aHANIHM3a aHaIIN3 MPEMETHOM
pa3IMYHBIX METOJIbl  MPOEKTUPOBAHMS, | MPEAMETHOMN 00J1aCTH U OCYIIECTBIISAThH
obOnactsx u chepax | OTHAAKH, TPOU3BOACTBA U | 00JIACTH ee popmasibHOE
JESITeIbHOCTH AKCIUTyaTaluu MpeJICTaBICHNUE B BUJIE
MH(POPMALMOHHBIX MOJIENH
TEXHOJOTM M CHUCTEM B B-TIKS -
pa3IMYHBIX ~ O0JacTAX | WHCTPYMCHTAIbHBIMH
cdepax AeqaTeIbHOCTH. CpelICcTBaMuU
MOJICTTUPOBAHUS

3agaum BOCIIUTAHMSA, PC€AJTUIYEMbBIC B paMKaX OCBOCHUA TUCHUIIJINHBI

Coznanue
N Bogneuenue
Hamnpagne YCIIOBH, Hcnonb30BaHne BOCIUTATEIBHOTO
Hue/nenmu | obecrieunBaro MOTCHIIMAIA YIeOHOW TUCITUTUINHBI B PasHOTLIAMOBYIO
BHEYUYEOHYIO IESATENIbHOCTh
IUX
[Ipodeccu | hopmupona- 1. Ucnionp3oBanme BOCIUTATENBHOTO 110~ | 1. Opranuzamnus u
OHAJILHOE | HUE HAYYHOTO | TeHIMAaJa AUCUUIUIMH o0lenpodeccuo- | mpoBeAeHHE KOH(epeHIIHi
BOCIIUTaH | MUPOBO33pe- HAJBHOTO MOIYJIS 171t OPMUPOBAHUS: C TEJBIO TTOUCKA
ue HUS, KYJIbTYpbI | - TOHUMAHUS OCHOBHBIX TPUHIUIIOB U HECTaHJAPTHBIX PELICHUN B
MOMCKA He- Croco0OB HAYYHOTO MTO3HAHUS MUPA, KU3HU HAYIHO-
CTaHAAPTHBIX | PA3BUTHS UCCIIEIOBATEIbCKUX KAaUeCTB TEXHHUYECKOTO COO0IIEeCTRa.
Hay4HO- CTYJICHTOB MOCPEICTBOM MX BOBJIEUCHUSI | 2. YYacTHe B MOJTOTOBKE
TEXHUYECKUX | B UCCIIENOBATENLCKHUE MPOEKTHI MO 00a- | myOnuKanuii B
pelIeHNH, CTSM HAy4YHBIX UCCIICIOBAHUM; BBICOKOPEUTUHTOBBIX
MPAKTUYECKUX | - CIIOCOOHOCTH OTMEATH HACTOSIIINE pPELEH3UPYEMBIX HAYUHBIX
pEeIICHUNKpU- | HAyYHBIE UCCIICIOBAHUS OT JDKCHAYYHBIX | M3JaHUSX.
TUYECKOI0 OT- | HOCPEACTBOM MPOBENEHHUS O CTyleHTa- | 3. dopmupoBanue
HOIIICHUS K MU CEMUHAPOB, OTKPBITHIX JIEKIIHMA, KPYT- | KPUTHYECKOTO MBIILJICHHUS,
HCCIEAOBaHU- | JIBIX CTOJIOB; MOCPEACTBOM OOCYKICHUS
SIM JDKEHAYY- - TBOPYECKOTO U KPUTUUYECKOTO CO CTyJEHTaMU
HOT'O TOJIKA MBIIUIEHUS], YMEHUS pacCMaTPUBATh COBPEMEHHBIX Hay4YHbIX
(B19) pa3JIMYHbIE UCCIIEIOBAHUA C SKCIIEPTHON | MCCIEAOBAHUM U MHBIX
MO3UIUH TIOCPEICTBOM OOCYKICHUS CO OTKPBITUM MPU MTPOBEACHUH
CTyJICHTaMH COBPEMEHHBIX KPYTJIBIX CTOJIOB,
UCCIIeA0BaHUMN. CEMHUHAPOB, OTKPBITHIX
JIEKIUW U JIp.




CTpykTypa u coaepkaHue y4eOHOH AU CIUTIIHHBI
JucuuminHa mnpenofaeTcss CTyleHTaM B 6-oM cemectpe. OO6mias TpyJOoeMKOCTh

JTHMCITAIIIIMHBI COCTaBJIsIeT 3 3a4eTHRIX eanHuIbl, 108 ak. yaca.

KajnenaapHblid jian

Ne | Ne HaumenoBanue pa3zzaena (Tembl) Bunpl yueOHOM AesTenbHO- Atre- | Makcu-
P| T JUCIUILTAHBI CTH cTalusi | cUMajb
a| e yac.) pazznena | Maib-
3| M (dop- HBII
| Bl o o Ma*) 6ain 3a
e é % pas-
1 < % “E’ nen >
a o S 8 | E
= = o =
S| 5|lg| &=
M =R | F| O
1 paznen: Pemenue nepBoit 1 BTOpOH 3a1a4 JJMHEHHON anreOpsl
11 YucrieHHble METO/Ibl IMHEMHON areOphl. 7 1/1 6
2 Urepanmonneie metonl pemenus: CJIAY 9 1/1 212 | 6
3 | Marepnonsius u npubinxeHne yHKIni. 8 - 2 6
4 | Meroapl pelIeHus TPAHCIICHIEHTHBIX 12 - 12 | KU1 20
yYpaBHEHUH.
2 paznen: UncnenHoe naTerpupoBanue u nuddepennuponsanue. Pemenue OJ1Y.
2 | 5 | Yucnennoe nuddepeHnupoBanme 7 1 6
6 YuceHHOe HHTETPUPOBAHHUE. 9 1 2 6
7 YucneHnHble METOJIbI PEICHUS 3a]]a4u 8 2 6 | KU 20
Kommmw 1151 0OBIKHOBEHHBIX AH(PEepeHIIn-
aJIbHBIX YPABHEHMIA.
3 pazgen: MeToasl 00pabOTKU SKCIIEPUMEHTOB. Pelienue 3aau B 4aCTHBIX IPOU3-
BOJTHBIX
3 18 CrutaliH-MHTEPIIONMPOBaHHE () YHKITHIA. 21 1 20
9 Metoasl 00pabOTKH HKCIIEPUMEHTATBHBIX 23 1 22 | KN 20
JTAHHBIX
Bujx npomexyTO4YHOM aTTeCTallMK 3 40
Hroro 108/2 | 6/2 | - | 8/2] 90

* - COKpalleHHOe HauMeHOBaHUEe (HOPMBI KOHTPOJIS
** - cyMMa MakCUMaJIbHBIX 0aisioB oybkHA ObITh paBHa 100 3a cemecTp, BKItouasi 3a4eT U
(nn) sK3aMeH

CokpalieHHOe HauMEHOBaHKUE ()OPM TEKYILEro KOHTPOJIS U aTTECTAllUU Pa3feioB:

O0o3Hauenue ITosiHoe HauMeHOBaHHUE
KN KoHTposs o uroram
3 3auer

Coaep:xaHue JIEKIIMOHHOTO Kypca

Tema sexuun. Borpocsl, oTpadaTeiBaeMble Ha JTEKLIUN

Bcero
JacoB

Y4yeoHO-
METOANYECK
oe




obecneuenmne

YucieHHbIe MeTOAbI JTUHEITHON anredpsbl. 1 1-5
HopMel u ciekTpasibHbIe CBOMCTBA MaTpull. Pelienue
TpeXﬂHaFOHaHLHOﬁ MaTpulbl MECTOAOM ITPOTOHKH.

Merton ["aycca perieHust CucTeM JTMHEHHBIX alreOpanvdecKux ypaBHCHHM. 1-5
OnHoIaroBble UTEPAMOHHBIE METO/IbI PELICHUS CUCTEM JIMHEHHBIX
anredpandyeckux ypaBHEHUH.

HNrepannonnbie meroasnl pemienust CJIAY 1 1-5
OCHOBHBIE OHATHUS] UTEPALMOHHBIX METOJI0B. TeopHs CXOAUMOCTH.

MeTo/1 NOJIOBUHHOTO ACJIEHUS, METOJ XOP/I, 1-5
Mertoa npocThIX UTepalui, METO CEKYLIHX. 1-5
Yuciaennoe nuddepeHunpoBanue. 1 1-5

Merton HeomnpeneneHHbIX K03 duIrenToB nocTpoeHus Gopmya
YHCICHHOTO U (hepeHINPOBAHNUS.

YucjieHHOe HHTETPUPOBAHUE. 1 1-5
KBanparypHsie popMyIbl NpsSMOYTOIbHUKOB, Tpanenuii 1 CUMIICOHA.

CX0guMOCTb.
CruiaiiH-uHTEpNoJMpoBaHue PyHKIIUIA. 1 1-5

WuTeprionsuus GyHKUIUN C TOMOIIBIO MPUOTMKEHUS cIiaiiHamu. JIu-
HEWHEBIE CILJIAafHEI.

Kyb6uueckue cruaiinbl. KycouHo-kyOudeckue CriaiiHbl. 1-5
Haunnyumee npubnikenue GyHKIMY, 3alaHHOM TaOIWYHO. 1-5
Metoabl 00padoTKH IKCIIEPUMEHTAJIBHBIX JAHHBIX 1 1-5
MeToa HauMeHbIINX KBaJpPaTOB.

Haxoxnenue npubmmxkaromeil QyHKIUU B BUAE TMHEMHON (QYHKIIMH. 1-5
JluHeliHast 1 NOJMHOMMAJIbHAS PETrPecCHst 1-5

IlepeyeHb NpaKTHYECKUX 3aHATHHI

Tema npakTuyeckoro 3ansitusi. Bornpocel, oTpadéaTsiBaemMbie HA Bcero YueOHo-
NPaKTHYECKOM 3aHATHHU 4yacos MeToAuYecKoe
o0ecnieyenue
HTepanrioHHbIe METOIBI PELICHNST YPABHEHUHN CPEICTBAMU 2 1-5
Mathcad
WNuTepnonsnus u npeackazaHue 2 1-5
YucnenHnoe nunterpupoBanue u auddepenunporanue Perenns oObIKHO- 2 1-5
BEHHBIX JU(depeHInaIbHbIX YPaBHEHUH
Pa3zHOCTHBIE METO/IBI pelIeHUs] KpaeBOM 3aJaun JUIsi OOBIKHOBEHHOTO 2 1-5
¢ depeHINaTBbHOTO YpaBHEHUS

IlepedeHb 1a00paTOPHBIX PadoOT - He MPEAYCMOTPEHBI Y4eOHbIM IIJIAHOM

3aaHud I CaMOCTOSATEIbHOI Pad0ThI CTYA€HTOB

Bomnpocsl 1151 caMOCTOATEIBHOI0 H3y4YeHUs (3aaHus) Bcero Y4ebdHo-
YacoB | MeTroamyeckoe
obecreyeHue
YucneHHble METOAbI  PELIeHHS CHCTEM JIMHEHHBIX —anre0pandeckux 6 1-5
ypaBHenuil. IlpaBmiio Kpamepa, merox oOpamieHuss MaTpuibl, METOJ
["aycca, MeTOJ1 IPOTrOHKH, UTepaIllMOHHBIE METOIbI (MeTo 1 SIKoon).



http://www.exponenta.ru/educat/systemat/hanova/lab/lr2/lr2.asp#2
http://www.exponenta.ru/educat/systemat/hanova/lab/lr2/lr2.asp#2

TpeyroiapHOe pa3nokeHWe Marpuilbl. Teopema  CylIeCTBOBaHUS U
CANHCTBCHHOCTHU  TPCYTOJIBHOI'O  PAa3JIOKCHUA. JIeHTOYHEIC MaTpulbl.
JleHTOYHBI BapHaHT TPEYTOJBHOTO PA3NOKEHUS U TPYIAOEMKOCTh €ro
peanuzauuu. Meroxq  OJOYHOrO  HCKIIOYEHHS  (METOJ  YacCTHYHOIO
UCKIIIOYeHUs]  Heu3BecTHBIX). OOpaimieHue  MaTpuil. Y CTOMYMBOCTD
BBIYHCIUTENLHBIX aITOPUTMOB JIMHEWHOW anreOpel. Merox [aycca c
BBIOOPOM TJIaBHOTO 37eMeHTa. MeTo bl BpallleHui U OTpaskeHUH.

OpnHolaroBele  UTEpAIllMOHHBIE METOJbI; HESBHBIM  METOJ IMPOCTHIX 1-5
ureparuii. YeObIIeBCKUN UTEPAIMOHHBIA MeTOJ. MTepanroHHbIe METOabI
BApUALIMOHHOTO THUIA: METOJ CKOPEMILEro Cmycka, METOJl CONpPSKEHHBIX
rpagueHToB. OIEHKH CKOpOCTH cxoaumocTh. [IpoGiieMa cOOCTBEHHBIX 6
3HaueHui. CTeneHHOW METOJ OTBICKaHWS ABYX HaWOOJIBIIMX IO MOJYIIO
COOCTBEHHBIX 3HAYCHUI W OTBEUAIOIINX UM COOCTBEHHBIX BEKTOPOB. MeTo I
00paTHBIX UTEPAIUA.

OcratouHble  YIJICHBI. OneHka  MOTPEHIHOCTH. Hcnons3oBanue 1-5
MHTEPHOJSIMMOHHBIX  (OPMYNT ISl TOCTPOCHHS (OPMYIT YHCICHHOTO 6
muddepentmpoBanus. [loHsTHE O KOPPEKTHOCTH (HOPMYJN HYHCICHHOTO
maddepenmmpoBanusi. Metox Ditnepa-Kommm, meton Pynre.

PazHocTHBIE =~ ypaBHEHHMs ~ NEpBOrOo  NHOpSAKAa C  HNEPEeMEHHBIMH 1-5
kodpdunrenTamu. Pa3HOCTHBIE ypaBHEHHS MPOU3BOJIEHOTO TMOPSIKA C
MOCTOSHHBIMA  KOA((PUIIMEHTaMH W CHENHMAIBHBIMH TPaBBIMH YacCTSIMHU.
3agaya Ha COOCTBEHHBIE 3HAYEHHUS Ui ONEPaTOpa BTOPOH PA3HOCTH C
IpaHUYHBIMU YCJIOBUSAMH HepBoro poja. Cerounoe npeodpazoBanue Oypobe.
Brictpoe npeobpazoBanre Pypbe 11 NEPUOTNIECKUX (DYHKITHIA.

12

CriocoObpl  OLEHKM MOTPEIIHOCTEH OJHOLIATOBBIX METOJOB  PELICHUS 6 1-5
OOBIKHOBEHHBIX MU (HEepeHIINATBHBIX YPAaBHEHHIA.

Br16op onTuManpHOro mara Mnpu 4YUCIEHHOM HHTErpupoBaHuu. lIpaBuio 1-5
PyHre mpakTHuecKOoW OLEHKM IOTPEIIHOCTH KBaApaTypHbIX (HOpMyI.
YTouHeHne MNPUOIMKEHHOTO 3HAa4YeHUss WHTerpaia 1o Puuapicony. 6
HexBaapaTypHble opMyJibl YMCICHHOTO UHTETPUPOBaHUs - MeTo MoHTe-
Kapuo.

PacnipocTpaHeHue OJHOIIATOBBIX METOJOB HA CHUCTEMbl OOBIKHOBEHHBIX 1-5
I depeHINaIbHBIX YpPaBHEHUNH. DKCTpaIoNIAlMOHHbIE METO/bI. SIBleHue 6
KECTKOCTH M €ro BIMSHUE Ha BBIOOP METOJOB pelieHus 3agaun Komm.
HesiBHble ogHomarosele (Tuna Pynre-KyTTel) 1 MHOTOIIIaroBbie METOIbI.

[Tpubmmxenue ¢ynkumii craliHamMu. MHTEpHOISIMOHHBIE KyOUYecKue 1-5
CIUIAMHBI. HnTepnonmpoBanue IIEPUOANYECKUX (yHKIUH
TPUTOHOMETPUYECKUMHU ToJMHOMaMu. KBajpaTuuHoe mnpuOIMkeHue 20
MeronoM YeOpmuesa. [IpuMeHeHWEe WHTEPHOSIHANA IS PEIICHHS
ypaBHeHHH. OOpaTHOE MHTEPHOINPOBAHUE.

O0paboTKa FKCIIEPUMEHTATIBHBIX JaHHBIX 22 1-5

PacuerHo-rpaduyeckasi padbora He MpeIyCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoOTpeHa Y4eOHbIM IJIAHOM

Oobpa3oBare/ibHbIE TEXHOJIOTMH

[Tpu peanmzanuu yuyeOHOrO MaTepualia Kypca HUCIOJNb3YIOTCA pa3lndHble 00paso-
BaTeJIbHbIE TEXHOJIOTHUH, CIOCOOCTBYIOIIUE CO3/JaHUI0 aTMOC(ephl CBOOOIHON U TBOpYE-
CKOM JTUCKYCCHM KaK MEXKIy MpernojaBarejieM U CTYJIEeHTaMH, TaK U B CTYACHYECKOU




rpynne. Lenpto mpu 3ToM sIBiIsIETCS BbIpAa0OTKA Yy CTYJEHTOB HABBIKOB M KOMIIETEHIIHH,
MO3BOJISIIOLIUX CAMOCTOSITENIbBHO BECTH UCCIEAOBATENbCKYI0 U HAYyYHO-TIEAAroruuecKyro
paoory.

[IpakTryeckasi MOATOTOBKA MPHU peaanu3aluid y4eOHOU AUCIUIUIMHBI OPTaHU3yeTCs
MyTeM TPOBEICHUS MPAKTUYCCKUX 3aHATHM, MPEAYCMATPUBAIOIINX Yy4acTHE O0ydaro-
IITUXCSI B BBITTOJTHEHUH OTAEIBHBIX JIEMEHTOB paboT, CBA3aHHBIX C OymyIei mpodeccu-
OHAJIBHOW JIESITEIbHOCTHIO.

[IpakTrueckasi TOJATOTOBKA TaK)KE BKJIIOYACT B CeO0s 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBIE MPEeayCMaTPpUBAIOT mepenady yudeOHor mHpopmaimu oOydarommmMcs, Heo0Xo0-
JUMOM JUIsl TIOCJIEYIOIIETO BBIMIOJIHEHUS PadoOT, CBSI3aHHBIX ¢ Oyayiiel npodeccuo-
HaJIbHOU JEATEIbHOCTHIO.

AyAUTOpHBIEC 3aHATHUSL IPOBOJATCA B BUJIE JEKIMA ¢ ucnonb3zoBanueM [1K u kom-

NBIOTEPHOTO MPOEKTOpa, MPAKTUUECKUX 3aHIATHH, ¢ ucnoiab3oBanueM IIK npu nposene-
HUU pacyeToB. CamocTosTeNnbHas padoTa CTYJAEHTOB MPOBOJUTCS IO PYKOBOACTBOM
MPENOJABATEIICH, C OKA3aHUEM KOHCYJIbTALIMKA W IOMOIIM IPU TTOJTOTOBKE K KOHTPOJIb-
HBIM paboTaM, BBITIOJIHEHUH JTOMAIITHUX 3aaHui

MoH/ O1IEHOYHBIX CPEICTB

@DoH/T OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIEUMBAET MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX Pe3yJIbTaTOB OOYyUEHHs (KOMIETEHIIMN U UX MHAUKATOPOB) MOCPEICTBOM
MEPONPUATHI TEKYIIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS M0 JUCIUILIAHE.

CBsi3b MKy GOPMUPYEMBIMU KOMIETEHIIUSAMU U (hOpMaMu KOHTPOJS UX OCBOE-
HUSI IPEJICTaBJICHA B CIEAYyIOIIEH Ta0IuIe:

HanmenoBanue KOHTpO- HanmenoBanue
Ne Koa n HanMeHOBaHWE HHAMKATOPA JOCTHU-
/| THPYEMBIX pasienos (Te- JKEHHs KOMITCTEHIH OLICHOYHOTI'O Cpel-
MBI) CTBa
BX0J1HOM KOHTPOJIb
o Bomnpocel BXOgHOTO
1 Bxo1HOM KOHTPOJIb
KOHTPOJIsI (YCTHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

2 Pemenue nepBoit 1 BTOpoit KonTposs mo uro-

3aezlatel JII/IeHe;IiIo(I)TI aﬂreggfg 3-YKE-1, V- VKE-L, B- VKE-L, 3-TIK-5, ¥4 ram Bp(bopMe (Te-
[IK-5, B- TIK-5, 3-YK-1, V- VK-1, B- VK- CTHpOBaHUS) (ITHCH-
1, 3-YKI-2, V- YKII-2, B- YKII-2 MEHHO)

3 Uucnennoe wunterpupona- | 3-YKE-1, V- YKE-1, B- YKE-1, 3-I1K-5, Y4 Kontposnb 1o uto-
Hue u auddepenuupona- | [IK-5, B- IIK-5, 3-YK-1, V- VK-1, B- VK- | ram B ¢opme (Te-
Hue. Pemenue O/1Y. 1, 3-VKII-2, V- YKII-2, B- YKII-2 CTUPOBaHUs) (MMUCh-

MEHHO)

4 MeTtoap1 00pabOTKH IKC- 3-VKE-1, V- YKE-1, B- YKE-1, 3-IIK-5, Y1 KouTpoias mno uro-
NepuMeHToB. Perenue [1K-5, B- [IK-5, 3-YK-1, V- YK-1, B- YK-| ram B dopme (Te-
3a/1a4 B YaCTHBIX MTPOU3- 1, 3-VKII-2, V- YKII-2, B- YKII-2 CTUpOBaHUs) (MMUCh-
BOJHBIX MEHHO)

ITpomMesxyTouHas arrecranus
5 3auer 3-YKE-1, V- YVKE-1, B- YKE-1, 3-IIK-5, Y Bompocs k 3a4ety
[1K-5, B- IIK-5, 3-VK-1, V- VK-1, B- VK- | (muceMeHHO)
1, 3-VKII-2, V- YKII-2, B- YKII-2

BxoaHOW KOHTPOJIh TIPEIHA3HAYEH JJIS BBISIBJICHUS MPOOETIOB B 3HAHUSX CTYIACHTOB




Y TOTOBHOCTH UX K MOJYYEHHUIO HOBBIX 3HaHUI. OLEeHOYHbIE CPeICTBA AJI BXOJHOTO KOH-
TPOJIs MIPEACTABIISIIOT COO0M BOMPOCHI, KOTOPBIE 3a/1al0TCS CTYJIEHTaM B YCTHOU opme.

IlepeyeHb BONPOCOB BXOIHOTO0 KOHTPOJIA
Martpwuiisl. JleHCTBUSA Ha MaTPULIAMHU.
Omnpenenurenu. CBONCTBA ONpeneIUTENCH.
OOpartHast MmaTpuiia. AITOPUTM HaXOXKIACHHUS OOpaTHOW MAaTPHIIBI.
OrnpeneneHue Mpou3BOIHOM.
Huddepenunan QyHKINU.
Heonpenenennsii uaTerpan.
OCHOBHBIE METO/IHI HHTETPUPOBAHMSI.
YacTHble TPOU3BOAHBIC (DYHKIIMH HECKOJIBKHUX MTEPEMEHHBIX.
OnpeneneHHbI HHTETpal.
10 [TpuGamKeHHbIe BRIYUCIICHUS ONIPECICHHOTO HHTerpaia ((GopMyJIbl IpsiMO-
yTOJBLHUKOB, Tpaneluii, mapadour).
11. Iuddepennmanbabie ypaBHEHHUS.
12. OnHopoiHbie ypaBHEeHUs 1 opska.
13. Jlunetinbie oHOpOHBIE MU PepeHIInaTbHbIE YPAaBHEHUS 2 TIOPAJIKA.
14. HeoHopoHbIEC TUHEHHBIE YpaBHEHUS 2 TIOPSIKA.
15. CucreMbl 0OOBIKHOBEHHBIX JU((pepeHInaTbHbIX YPABHEHUM.

CoNOORLDE

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIEMBII MOHUTOPUHI YPOBHSA
YCBOEHUS 3HAHMM U (DOPMUPOBAHMS YMEHUI M HABBIKOB B T€UEHUE cemecTpa. Texkyuui
KOHTpPOJIb 3HAaHWUN, YMEHUN U HaBBIKOB CTYJEHTOB OCYIIECTBISETCS B XOJ€ Y4EOHBIX
(ayauTOpHBIX) 3aHATUH, MPOBOJUMBIX 0 pacnucaHuio. PopMaMu TEKYILIEro KOHTPOJIS
BBICTYIIAIOT OIPOCHI HA IIPAKTUYECKUX 3aHATUAX.

IIpumepHBIN epevyeHb BONPOCOB K ONPOCY
3amaua Kommn

Merton Diinepa unciieHHoro pemenus OY
MeTop! UNCHEHHOTO PELIEHUS KPaeBOU 3a1aun
Mertonsl Pynre-KyTTsl

. MIHTepnosius, 3KCTPamosius, almmpoKCHMAaIHsI
. JI71s1 4ero MCmoib3y0TCs UTEPALIMOHHBIC METO bl HCUUCIICHUS?
. Pacckaxure anroputm pemeHus 3aaad MmerogqoMm HproToHa.
. Kakoit onepatop Mathcad npon3BoauT BeIYUCICHHE KOJIMYESCTBA UTEPALIHiA?
10. Kakue ornepaTopsl H3BECTHBI BaM ISl PELICHHUS YPABHECHHUH U CHCTEM YpaBHE-
Huii B Mathcad?

1
2
3
4,
5. Metoa npssMOYTOJILHUKOB
6
7
8
9

IIpumepsbl NPAKTHYECKUX 3aJaHUH
3aganue 1.PEIIIEHUE 3AJIAY METOJIOM 'AYCCA
Mertonom ["aycca BEIYHCIUTD OMPEACIUTENb, 00paTHYI0 MaTpuily U peunts CJIAY Buma: A*X=



N. 5 2 1
A=|5 N, —N_|b=| N.

2 —-N. N —N.

s
rae NC — Homep CTyJeHT 1o cnucKy; Nr —HoMep Ipynibl.

3apnanme 2.PEIIIEHUE 3AZJIAY METOJIOM I[IPOI'OHKUA
MeTtoioM nporosku BeuuciuTh pemenue CJIAY ¢ pacumpeHHoM MaTpulel nopsaka N=5

a=i*N.+N, b, =i*N,=i+N, ¢c;=N.—i*N. d, =N, +N, *i

3aganue 3.PEINIEHUE CUCTEM JII/IHEI\/’IHPIX AJITEBPAMYECKUX YPABHEHUN
METOJOM ITPOCTBIX UTEPALIM 1 METOZIOM 3EM/IEJIA

MeTto10M npocThIX uTepaunii u meroaoM 3eiens pemuts CJIAY
N.+5 0 N. N [2
3 3.0 N |2
2 5 3 N|7| 2
N. NA+N. N, 1] [n,
I'ne Nc — HoMep cTyzaeHT o criucky; Nr —HoMep rpymniibl.
C 3agannoii Tounoctsio =g 10 . Caemarh BHIBOBI O CXOXUMOCTH METOIOB.

A=

3aganue 4.PEIIIEHUE BTOPOI 3AJIAUYU JIMHEMHOW AJITEGPBI
4.1CTereHHbIM METOAOM HAWTH CIEKTPAJIbHBIA PalidyCc M €My COOTBETCTBYIOIIUN COO-
CTBEHHBIH BEKTOP
Hcxonupie nanyule:

N.+5 0 N. N 1

| 3 3.0 N, |1
AZl 2 5 3 NV
N, N+N N, 1 1

CrerneHHOM METOJ BBIYMCICHHUS 3aKJIIOYAeTCs B CIEIYIOIIEM: HEOOXOAMMO OIMpEeAeNUTh
BEKTOp V, Mo dopmye: V=AW 113 MOJTYYECHHBIX 3HAYEHUN BEKTOpA v BBIOEpPEM MaKCH-

MaJIbHOE TI0 MOJYJIIO 3HAUYEHUE. ”V{lj "

4.2 MetonoM BpauieHuit SIkoOu onpenenuTs Bce COOCTBEHHbIE BEKTOPA MATPHILIBI A.

Merton BpatieHus SIkoOu 3aKir04aeTcs B CAEAYIOLIEM: UIEM MaKCUMaJIbHBIA 3JIEMEHT, Jie-
Kaluit BBIIIE  TJIABHOW  JMaroHalu akm(k<m). Beruncnium  yron  moBopoTa

1 2#dm
Q= 3 * arctan ( e ﬂmmj' OnpesnenyM MaTpuIy HoBopoTa H, Uit 5TOro BBEIEM €IUHUYHYIO

Matpunly E v u3MeHseM B Hel Te 3JIEMEHThI, KOTOPbIE CTOSIT HA MEPEeCceYeHNUe CTPOK U CTOJIOIIOB C

Homepamu K, m; hy=cos@ hm=sing ,hym=-sin¢?,hym=cos¢. TIoBOPOT OCYyILIECTBIAETCS TEPEMHO-
KeHneM Matpui: H*A*H.

3aganue 5.METO/IbI PEIIEHNS TPAHCLIEHJIEHTHBIX YPABHEHUN

5.1 MeTo10M TOJIOBUHHOTO JIEJI€HUSI HAUTU 3HAYEHNE YPABHEHUS:

i X

- =+ * — {]
nNr® Nr Nc
Ha unrepsane xE [NT; Nc].
5.2 MeToioM NpOCThIX UTE€pAlUi PEIINTh YPABHEHUE:!
2
*— +2x— (Nc+Nm) =0
Nec=Nr
Ha unrepsane xE [N2;Nc],
5.3 Meronom HbroTOHA pemnTh ypaBHEHHE:




xE-

— — + = 4+ (Nc*Nr) =0
(Nc+Nr) Nc
Ha untepsane xE€ [Nz; Nc].
5.4 MeTosioM XOpJ pelInuTh ypaBHEHUE:
2

~— +=—(Nc*Nr)=0
(Nz+1) Nc
Ha unreppane x& [Nez; Nel.

3apanue 6. AIINIPOKCUMAILINA METOJIOM HAMMEHBIIINX KBAJIPATOB.

ITo Ba,Z[aHHOfI Ta6n1/1ue IMOCTPOUTD I/IHTCPHOJ‘IHHI/IOHHHﬁ MHOI'OYJICH IO IIE€PBBIM YETBIPEM

y3J1aM, 10 MOCeIHUM 4 y3/1aM M TI0 BCeM 5 y3JlaM Ui Ka)JIOTo CiIydasi BBIYMCIUTD (yHKIIMOHAT
HEBA3KH U CPABHUTH PE3YJIbTAThI alllIPOKCUMAIIUH:
X - -1 0 1 2
2
y N Nr - N N
c 1 c r

I[JISI HaAXO0XIACHHUA BUAA ITIOJITMHOMA U UCKIIFOYCHU A OTpI/IIIaTeJIBHI)IX U ITOJOXUTCIIbHBIX OIIN-
60K, BO3BOJ/ATCA B KBaApaT BCC 0HII/I6KI/I " CKJIAABIBAKOTCA IJI BCEX Y3JI0B

Xj. ?:1(:}!1' o axiz o bxa’ o Cj = w{abcj (6.1)

s pasHbix mapabos (s pasHbix abC) 3HaueHHe (yHKIIMOHATA HEBA3KH {P{abcj Oyzner

paszubiM. [TonpoOyem HalTH Takue Tpu Yucia a, b, C, 11 KOTOPhIX 3HAYECHHE HEBSI3KU I'P{abcj ObI-
J10 OBl MUHUMAJIBHO.

[TockonpKy HWIIETCS MUHUMYM (PYHKIIMM TPEX MEPEMEHHBIX, BCE YaCTHBIC MPOU3BOIHBIE
JOJKHBI IPUPABHSTHCS HYJTIO:

g=ﬂ ?zlz(}fl- — a*xf—bxl-—c)(xf)zﬂ

i—jz 0 <=>13%,2(y; —a*x?—bx;-c)(x2)=0 (6.2)
-0 2 —axx?—bx,-c)=0

de

[Tocne npeoOpazoBaHusl MOJy4yaeM CHUCTEMY M3 TPEX JIMHEWHBIX YpaBHEHUH C TpeMsl Heu3-
BECTHBIMH &, D, C, KOTOPYIO PEIIAIOT JIFOOBIM H3BECTHBIM CLIOCOOOM:

n 4 n 2 n 2 _ n 2
=X )*a+ (21:1 X; ) *bh+c(XL X)) *c=2(x7v:)
n 3 n 2 n _ n
=X ) ra+ (Ei:1x1' ) *bh+ce(Xi ) *c =X, (xy;) (6.3)
n 2 n — n
X )*a+ (L x)*=b+n=c=370 ()
[Toclie HAXOXkIECHUS PEIIEHHs] CHCTEMBbl 3alMCHIBAIOT AIMPOKCHMALMOHHBIA MOJIUHOM U
CTPOST €ro Ha JEKapTOBOM CHCTEME KOOPAUHAT BMECTE C Y3JaMH HHTEPIIONALUH.

3ananue 7. JUHEMHAS ATIITPOKCUMALASA
[To 3amanHOM Tabnuile METOJJOM HaMMEHBIIMX KBaJPaTOB MOCTPOUTH MHOTOUJIEHBI MEPBOI
Y BTOPOH CTENEeHHU, allMPOKCUMHUPYIOIIKE TaOJNYHYIO (PYHKIHUIO

X - - - 0, 1,
2,5*%a 1,5*%a 0,5*a S5*a 5*a

y 84- 73- 63- 55 4
Nr Nr*2 Nr*3 *Nr*4 7-Nr*5

a=Nc+Nr.

Momanomom P(x) = bx + ¢ , B ¢yHkuuu P(x) orcyrcTByeT K03 (UIMEHT NpH X2, T.e.

a=0, 1 HeBs3Ka lp{bc] 3aBUCHUT TOJBKO OT b 1 C:

N 6/ P(x))* = = — b x;— €)= Yo (7.1)

[Tomyuum cucremy



n 2 n _ n
{(Zi=1xi #h+ceXi,x)*c= 1':1(3‘:1}’1‘])
n - n
e X)*b+nxe=YL ()
Pe]_HI/IB 3Ty CI/ICTeMy, HaﬁHeM YUCJIIOBLIC 3HAYCHUSA b nu C, TC CaMI‘;Ie, JJIs KOTOPBIX KBaI[pa-
THUYHAas HEBsjI3Ka 6y,[[eT HpI/IHI/IMaTB MHUHUMAJIBbHOC 3HAUCHUC. HOqueHHBIﬁ TaKUM 06paSOM MHOTI'O-

(7.2)

anen P(x) = bx + € spnsercss wis Tabmmunoit (GYHKIMU ONTUMAIBHBIM B CMBICIIC MUHHMHU3a-
IIUH HEBS3KH CPEIIU BCEX JIMHEHHBIX MHOTOYJICHOB.

3aganue 8. UHTEPIIOJIALIMS CIVDIAMUHAMU

ANIMPOKCUMHUPOBATh TaOJMYHYI0 (QYHKUIHIO KyOMUECKUMHU CIUIailHaMU; MepeMeHHas X U3-
MEHSIETCsl Ha oTpe3ke [a;h], koropas pa3douBaeTcst Ha N wyacTei. 3HaueHUs TaOIMYHONW (PYHKIIUH Ha
[a;b] BeraECTUTE TO hOpMyIIE:

f(X)=Nrx+sin(x)

N=4, a=Nc, b=Nc+N

Crenatb MpOBEPKY: BBIYMCIUTEH 3HAYCHHUE alIIPOKCUMUPYIONIEH QyHKIMK U CIUiaiiHa B y3-
JIOBBIX TOYKaX, MEX]y Y3JI0BbIMU TOUKaMu. HapucoBath criaitH v TaGIM4YHyI0 (QYHKIHUIO.

3aganue 9. YWCJIIEHHOE UHTET'PUPOBAHUE
Brraucnute 3HaYeHHE ONMpPEEeNICHHOTO MHTErpaia mo (GopMyie Tpamnenuu ¢ YUCIIOM Y3JI0B
11,21(c maramu 0.1; 0.05) Pesynbrar yrounuts no popmyne Pynre-Pombepra.

1=, ()™ = (Ln(x))¥dx

BbraucnnTh 3Hau€HUE OMpPENIeIeHHOro HHTerpaia mno gopmynae CUMIICOHA C YHCIOM Y3JIOB
10,20. Pe3ynpTaT yrounuts 1o popmyiie Pyrre-Pombepra.

I:f;ﬂ(sin(x]]z“m * (cos(x))*Nedx

3apanue 10. PEILIEHUE 3AJIAYM KON IJIs1 OBBIKHOBEHHbBIX
JIMODOEPEHIIMAJIBHBIX YPABHEHUI BTOPOI'O ITOPSIJIKA.

Pemenue 3amaun Komm aiis OJ1Y BTOpOro mopsizika ciaeayromero Buaa
Y+Y=a*Xx
y(0)=0,y(0)=a+b
D=x=mw
b=Nr
a=/Nc

Pemute OJ1Y meromom Oiinepa ¢ uuciaom y3noB 5,10,15.Pemmute OLY merogom Pynre-
KyTTsI ¢ unciom y3nos 5, 10.

B xauecTBe OLIEHOYHOTO CpECTBa aTTECTALMU Pa3/ieia UCIIOIb3YIOTCS TECThI, UTO-
roBasi KOHTpoJbHas paborta. Tect comepxur ot 10 BonpocoB. Ha BrinmonHeHue 3agaHust
orBoautcsa 30 munyT. Tect — 310 popMa KOHTPOIIsI, HallpaBIEHHAs! HA MPOBEPKY YPOBHSA
OCBOCHHMSI KOHTPOJIMPYEMOT'O TEOPETUYECKOTO U IIPAKTUYECKOIO MaTepHuaa.

IIpuMepHbBIii NepeYeHb TECTOBBIX 3a/IaHUIi:
Tect- 1 Pemienue nepBoii U BTOPOii 32124 JIMHEHHOM ajredpbl
1. 3anummuTe npaBuiia mpeodpa3oBaHUs MATPUIILI TIPU PEIICHUH 3a/1a4 METO-
noM ["aycca.

2. AOcomoTHas MOTPEITHOCTD — 3TO ...
3. 3anumure BhIpaXEeHHE, onpenenstonee X, Mo METOAYy MPOTOHKH.
4. 3anumurte CyTh MeTo1a 3eners.



5. 3anumure BbIpaXXEHHE, 10 KOTOPOMY OCYILECTBIISAETCS MOBOPOT MO METO-
1y BpatieHui Skoomu.

6. Yro sBNsSEeTCS pelIeHHEM YpaBHEHHUS 10 METO/1y MOJOBUHHOTO JIeJICHUs?

7. 3anumure KOOpAMHATBHI TOYKH, U3 KOTOPOH MPOBOISAT KacaTelbHbIE IS
MeTona HeroTona.

8. Kakue a1eMeHThI SBISIOTCS COOCTBEHHBIMU YHCIIaMU MATPHUIIBI?

9. 3anmmmre BhIpakeHHUE onpeaessitoniee KodhGumueHTs! P; o METoxy mpo-
TOHKH.

10. 3amuiuTe CyTh METOJA TIOJOBUHHOTO JICTCHHUS.

11. OTHOCHTENBbHAS TOTPENTHOCTH — 3TO ...

12. Yto BIuuCHsieTCs Mpu 00paTHOM Xoj¢e MeTona ["aycca?

13. Kak BBIYMCIHTH YroJl IOBOPOTA (9 1O METOly BpalieHuit Akoou?

14. 3anummute popmMyny sl OMpeeIeHus TOUKH a4 1o Metoay HeioToHa.

15. 3anumure BUa oOpaTtHON Matpuubsl H™! mpu pelmeHuu 3a1ad 1o METOMY
Sxobu.

16. 3anumute hopMyity Onpeaessollyto 3HaueHne Touku C 1Mo MeToay Xop.

17. 3anuiuTe NopsAa0K ASHCTBUNA METO/Ia MPOCTHIX UTEPALIUA.

18. 3anuiuTe yciaoBHE OCTAaHOBKH UTEPALMOHHOTO IpoIecca o METoLy Mpo-
CTBIX UTEPaLIUi.

19. 3anummTe nopsaok AeiicTBuit Mmerona [Maycca.

20. JlaifTe omnpenesieHne HOPMHUPOBAHHOTO BEKTOPA.

21. Kakyto onepainuio CieayeT BBITOJHUTE IS TOMyYeHUs] COOCTBEHHBIX BEK-
TOpPOB?

22. 3anummuTe BUJ paCIIMPEHHON MaTPHIIBI IO METOTY MTPOTOHKH.

23. Kax HaiiTu onpenenuTens MaTPUILIBI IPU PEIIEHUH 3a7a4 mo Mmetoay ['ayc-
ca?

24. 3anummure MaTpuily 1 moBopoTa no metoay SAxoou.

25. 3anuirTe BeIpaKeHHE, ONPEACIIAIONIECe X; 110 METOIY ITPOTOHKH.

26. 3anuimure NepByr HOPMY MaTPHIIHL.

27. 3anummMre BTOPYIO HOPMY MaTpPHIIBI.

28. 3anumure TPEThI0 HOPMY MAaTPHIIBL.

29. 3anumure 4eTBEpPTYIO HOPMY MaTPHUIIBI.

30. 3anummre BUA yCIOBUS HEOOXOAMMOTO IJIsl PEHICHUS 33a1ad MO METOIy
MOJIOBUHHOTO JIEJICHUSI.

31. 3anummTe BBIpAXKEHHE Ompeaessonee KodpPuumeHTsr Q; Mo METoxy
MPOTOHKH.

32. 3anumuTe KOOPJAWHATHI TOUYEK JUIsl MPOBEACHMS MPSMON U BBIUUCICHUS
Touku C 10 METOy XOp/I.

33. 3anuiure nepByr HOPMY BEKTOpa.

34. 3anuiuTe BTOPYIO HOPMY BEKTOpA.

35. 3anumure GopMyiy ONpeaessIonyo CEpeanHy OTpe3Ka.

36. 3anuiuTe eqUHUIBI U3MEPEHUsT A0COTIOTHON MOTPEIIHOCTH.

37. 3anummuTe eAMHUIIBI H3MEPEHUS OTHOCUTEILHOM MOTPEITHOCTH.

38. 3anummre MOPSIOK OMpEaeTeHUs 0OpPaTHON MaTpPHUIIbI TIPU PEIICHUH 3a-
nad o merony ['aycca.

39. Uto siBsIETCS CIEKTPATBHBIM PagnycoM?



40. Yro BrIIOUAET B ceOs mepBas 3aja4ya JMHEHHON anreOpnl?

41. Kakve MeTo/bl pellieHrs 3a/1a4 Ha3bIBAIOT MPSIMbIMHU.

42. Kakue meroas! nys pemenus CJIAY Bbl 3Haete?

43. JlaiiTe ompejeieHUEe BTOPOM 3aauu TMHEHHON anreOphl.

44, Yrto Takoe uteparuu’?

45. 3anumuTe BU UTEPAIMOHHOIO Mpoiiecca no Meroay HeloToHa.

46. U3 kakux 3JI€MEHTOB COCTOUT MaTpunia Sxoou?

47. 3anuiurte BUA UTEPAIMOHHOTO MPOIEcca MO METOAY MPOCTHIX UTEPALIHiA.

48. 3anumuTe yCIOBHE OCTAHOBKU UTEPAITMOHHOTO IPOoIiecca o0 METOIY Mpo-
CTBIX UTEPaLIHi.

49. Kakue oTiauumsi MeToa 3eienst OT MeToa MPOCTHIX UTEPAIui BbI 3HAE-
Te?

50. 3anummTe BUJ UTEPAIMOHHOTO MpoIiecca Mo METOAY 3enes.

Tect- 2 Uncnennoe unrerpuposanue u nuddepennuposanue. Pemenne QY.
B ueM reoMeTpuyECKHl CMBICI OIIPEAEICHHOTO HHTErpasa?
Kaknmu nuHUSIMH OrpaHndeHa II01a/lb KpUBOJIMHEHHON Tpaneuun?
3anummTe KOOPAUHATHI TOUEK KpuBoJuHEHOU Tpanenun ABC/I.
Kak BbrunciIuTh BoICOTY Tpanenuu h?
3anuimure GopmyTy Tpaneuuu.
Kakoi mopsqok TOYHOCTH IO METOY Tpaneuui?
JUIst CKOJIBKUX y3710B IpUMeEHsieTcst (hopMyJia Tpareuuii?
JUist ckosibKuX y3710B ipuMensieTcst popmyna Cumicona?
3anummre BuA popmyiibl CHUMIICOHA.
. Kakoii nopsiaok Tounoctu y popmyisl Cummcona?
. B kakux ciyvasx npumensercs gopmyina Pynre?
3anumure Bun hopmyisl Pynre-Pombepra.
3anummTe BUI Gopmyibl PyHre.
. B kakux ciydasx npumensercs opmyna Pynre-Pombepra?
15. 3anmuiuTte GopMyiTy ONpENesIonyio X; ., o Meroxy Junepa nis OIY nep-
BOT'0 MOpPSJIKA.
16. 3anumuTte GopMyITy ONpeaesiioulyto V;, 1 Mo Metony Dinepa aisa OY nep-
BOI'0 MOpsJIKa.
17. Kakol nopsiAoK TOYHOCTH MeTo1a Diiepa?
18. 3anuiuTe GopMyIly ONMPEeAeSIonyto y; ., o meronay Pynare-Kyrrer ms OY
IIEPBOrO MOPsIKA.
19. Kaxko# nopsiaok Tounoctu metona Pynre-Kyrrsi?
20. Bo CkOIBKO pa3 yMEHBIINTHCS MMOTPEMIHOCTD, €CIIA B METOJIE TPAIICIUI
YMEHBIINTH 1Iar B 2 pasa?
21. BO CKOJBKO pa3 YMEHBIINUTHCS MOIPEIIHOCTD, €clii B MeToAe CUMIICOHA
YMEHBLIUTH 1Iar B 2 pasza?
22. Ilpu momomu kako# 3amenbl OJ[Y BTOpOro pojaa nepexoauT B CUCTEMY ypaB-
HEHHI nepBoro pojaa?
23. 3anumure cucremy ypaBHenuil mig OJ[Y BToporo nopsiika npu peiieHuu 3a-
nayu Komwu ¢ yueTom 3aMeHBI.
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24. B 4yeM 3aKkJII04aeTcsl YUCJIEHHOE pelIeHue cucTeMbl ypaBHeHun 11t O[Y BTO-
poro nopsaka npu peumieHuu 3agaun Komm?

25. 3amumure popmyny Oinepa mias OY BToporo mopsjika npu BBIYUCICHUU
Xi+1-

26. 3amumute hopmyny Oinepa mias OJlY BTOpOoro mopsaka Mpy BBIYUCICHHH
YVi+1-

27. 3anumurte Gopmyny Oinepa mns OJY BTOporo mnopsiika mpu BBIYUCICHHUH
Zi+1-

28. Kakoii nopsinok Tounocty y meroaa Pynre-Kyrrsl it OY BTOporo nopsnu-
Ka?

29. 3anmmmrte GopMyIy I HAXO0XKACHHS ;1 110 MeToxy Pyrre-Kyrrer s OJ1Y
BTOPOT'O MOPSIAKA.

30. 3anummre GopMyITy IS HAXOXKIAEHUS Z;, 1 1o Mmetony Pynre-Kyrtel nns O1Y
BTOPOTO MOPSIAKA.

Tect- 3 MeToabl 00padOTKH IKCIIEPUMEHTOB. PelieHne 3a1a4 B 4aCTHBIX
NPOU3BOAHBIX

1. Kakoii oneparop Mathcad BeImmosTHSIET TUHEWHYEO HHTEPITOJISIUIO?
Kaxkoii onepatop Mathcad BeinosHseT KyOMUECKYIO0 HHTEPIIOJISLINIO?
Kaxoit onepaTop Mathcad BbITIONHSIET MHTEPIIOJISIIIUIO CIUTAHAME?
B dem cytb uHTEpnONAIIN?
Jist kakoi (yHKIIMH IPUMEHSIOT UHTEPIIOSAIUI0?
Kakum 006pa3oM MOXKHO yIy4IIUTh HHTEPIIOJSIIMOHHBIA MHOTOWICH?
3anuIunTe BUJ HHTEPIOJALMOHHOTO MHOTOWICHA.
Urto Takoe anmpokcumanus?
Kaxkue BUIbI anmpoOKCUMAIIMK Bbl 3HAETE?
3anuimTe BU OMMOKHU anmpOKCUMALI|H.
. 3anuiure GopmMysy ONpeAeSIonly0 (yHKIIMOHAI HEBS3KY.
. Kakue ycnoBust JOMKHBI BHITOJHIATHCS PH aMPOKCUMALIUNA?
B 4eMm CcyTbh IMHENHON annpoKCcUMAaIuu?
3anuImTe CUCTEMY YPABHEHH MO0 METOy HAMMEHBIIUX KBAJIPaTOB.
3anuiuTe BUJI KyOMYeCKOTO MHOTOWIEHA MPH CIUTAWH-UHTEPIOJIALIIH.
UeMy paBHBI CIJIaliHBI HA KOHLIAX OTpe3Ka?
3anumure Gopmyny ais onpenenaeHus: kodhduireHToB P, ;.
3anuimTe BhIpAXKEHUE ISl ONpPEAENICHUs] MPOrOHOYHBIX KOA((OUIIMEHTOB
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19. 3amumute GOpMyITy ISl OTPESTCHUS M;_1.
20. YTo Ha3bpIBAOT KPACBBIMU YCJIOBUAMU IIEPBOTO pOAA.
21. YTo Ha3bIBAIOT KPACBBIMU YCJIOBUSIMU BTOPOTO POAa.
22. YT0 Ha3bIBAIOT CMEIIAHHBIMA Ha4daJIbHBIC YCIIOBUS.

yify

23. ®opmyina y/ = ——=-1 . 0(h) ABIAETCH...
h

24. 3anumurte BUA pernieHus AuddepeHInaIbHOr0 YpaBHEHUST BTOPOTO TOPSIKA
JUISL PELICHUS] KPAaeBOU 3a1a4uH.

25. 3anuInTe KpaeBble YCIOBUS B KOHEUHO-PAa3HOCTHOM BUJIE.

26. 3anwmmute GOpMyy Ui BEIYUCIECHHUS N IO METOy KOHEYHBIX Pa3HOCTEH.



27. B uem 3akirouaeTcs CyTh METOa KOHEUHBIX Pa3HOCTEH?

28. 3anummte GopMyITy Ui BEIYUCICHUS Y’ (2) 0 METOly KOHEYHBIX Pa3HOCTEH.
29. 3anummte hopMyiy /i BerauciieHus y’ (D) mo MeTory KOHEUHBIX pa3HOCTEH.
30. 3anumiMTe ypaBHEHHs I HaXOKIEHHsS BHYTpeHHUX Touek X;: y(x;), ¥ (x;),

v (xp).

Kpurtepuu o11ieHKH TECTOBBIX 3aJJaHUM:
1. [TonHOTa 3HAHUI TEOPETUUECKOTO KOHTPOIUPYEMOTO MaTepHalia.
2. KonnuecTBO NpaBUIIbHBIX OTBETOB.

IIpoMeskyTOYHAS aTTECTAUSA OCYUIECTBJIACTCHA B hopMe 3auera
JIns mpOMeKyTOUHOM aTTEeCTAlMU MPEAYCMOTPEHBI TEOPETUUECKUE BOITPOCHI.
[To wToram oOy4eHMS BBICTABIISIFOTCS 3a4eT.

[Tpu 3aounoil opMe OOydeHHsS] B KadyecTBE OLEHOYHOTO CPECTBA aTTECTAIUU
pazjiena UCIoJib3yeTcs TakKe KOHTPOJIbHAs padoTa.

Konmponvnaa paboma — cpenctBo MPOBEPKH YMEHHM MPUMEHSATH IMOJTYyYEHHBIC
3HAHMS JJI BBIMOJIHEHUS 3aJIaHUi 10 TeMe WK paszieny. BeinmonaHseTcs mo uHau-
BUJIyAJIbHOMY 3aJIaHUI0, MPEACTaBICHHOMY B METOJUYECKUX YKa3aHUSX JUIsSI BBI-
MOJIHEHUSI KOHTPOJIBHBIX pa0OT MO JUCITUIUIMHE.

IIpuMepHbBI IepeYeHb BONPOCOB K 3a4YeTy

1. Meron I'aycca perieHus: CUCTEM JIMHEWHBIX alIreOpanyecKux ypaBHEHHM.

2. Ucnonws3oBanne meroa ['aycca a1 BBIYMCIEHHUS] OOpaTHONM MaTPUIIBL.

3. Pemienne CJIAY MeTOIOM MPOTOHKH.

4 Urepannonusie Metoasl pemenns CJIAY. HopMbl MaTpuil 1 BEKTOPOB.

5. Meron mpocCThIX UTEpalUi.

6. Meron 3einens

7. Pemienue BTOpO#i 3a1aun TuHEHHON anreOpbl. CTEEHHOW METO 1 BBIUYHCICHUH

CIIEKTPAIBHOTO painyca.

HUA

.

8.Metopn BpaieHuii SAxoou.
9. MeTo/ibl pelieHus] TPAaHCUEHICHTHBIX YpaBHEHU. MeTO/T TOJIOBUHHOTO JeJie-

10. Meton xop.

11.Meton xacaTenbHbIX (HproTOHA).

12. Metoa urepauuii.

12. Pemienne cucteM HEJIMHEMHBIX ypaBHEHU. MeTon nuueapu3anun HproToHa.
13.Meton nipoctoit urepanuu st pemennst CHAY.

14. UnTepnonsuust QyHKIMMA.

15. AnmpokcuMarius METOA0M HaUMEHBIIIMX KBaapaToB. JIMHETHAs anmpoKcuMa-

16. KBagpaTuuHasi anmpoKCcUMaIius.

17. UaTeprionsuus cruiaitHaMH.

18.Ynucnennoe nuddepeHnupopaHue.

19.Yucnennoe unterpupoanue. @opmysna Tpaneuuii.
20.Metox Cummncona.



21. ®opmyisl Pynre u Pynre-Pom6Gepra.

22 .Pemenue 3agaun Komm mist O/1Y.

23. Metop Jitnepa aiis pemienust OY 1 nopska.

24. Meton Pynre-Kyrtol muis pemiennss OV 1 nopsnka.

25. Merop Ditnepa aiis pemienust O[Y 2 nopska.

26. Meton Pynre-Kyrtol muis pemennss O1Y 2 nopska.

27. Pemenue kpaeBoit 3agaun st OY.

28. MeTo; KOHEUHBIX pa3HOCTEH.

29. Pa3HOCTHBIE CXEMBI JJI YPaBHEHUS TEIUIONMPOBOAHOCTH. [lorpenHocTh ar-
MIPOKCUMAITUH.

30. MeToa ceTok npu pelIeHUH YPaBHEHUS TEILUIONPOBOIHOCTH. SIBHAs cxeMa.

31. Metop ceToK Mpu pelIeHUU ypaBHEHUS TEIIONPOBOJHOCTU. HesaBHas cxema.

IIkanbl oneHKN 00Pa30BATENIbHBIX 10CTUKEHU I

Basbl Ouenka
(uToroBoit (0an 3a
PEUTHHIOBO OTBET HAa TpeGoBanus K 3HAHUAM
1 OIICHKH) 3ayeTre)
— OleHKa «3a4T€HO» €CIId OH UMEET 3HaHMsI OCHOBHOTO MaTepHaia,
€CJIM OH IIPOYHO YCBOWJI NMPOTPAMMHBIN MaTepHall, OCIIeI0BATEIBHO,
YETKO U JIOTMYECKU CTPOMHO €ro M3jaraer €ro Ha 3adere, BIaJIeeT
100-60 «3aumenoy HEOOXOJUMBIMH HABBIKAMHU M TPUEMAMH HX BBIMOJHEHUS, YMEET
24-40 6annosé | TECHO YBSI3bIBATh TEOPHUIO C IPAKTHKOM
— VYyeOHBIE AOCTHKEHUSI B CEMECTPOBBIM IMEPUOA U PE3yJbTaTaMu
pPYOEKHOTO KOHTPOJS JIEMOHCTPUPYIOT JOCTAaTOYHYIO CTENEHb
OBJIQJICHHSI IPOTPAMMHBIM MATEPUATIOM.
— OleHKa «HE 3a4TEHO» BBICTABIISICTCS CTYACHTY, KOTOPBIN HE 3HAET
3HAQUUTEJIbHOM  YacTH  MPOrPaMMHOIO0  MaTepuala, JIOMyCKaeT
cymiecTBeHHble omuoOku. Kak mpaBuio, OIEHKa «HE 3a4TEHO»
59-0 «He 3aumeHo» | CTaBUTCSl CTyJIEHTaM, KOTOpbI€ HE MOTYT NPOJIOJDKUTh o0ydeHue 0e3

23 - 0 6annoe

JOTIOJIHUTEIBHBIX 3aHATHHI 10 COOTBETCTBYIOLIECH NUCLIUIUIMHE.

— VYueOHble JOCTHXKEHHS B CEMECTPOBBIN IMEPUOJ U pe3ybTaTaMU
PYOEKHOTO KOHTPOJSL JEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIQJICHHS] IPOI'PAMMHBIM MAaTEPUATIOM 110 MUHUMAJIBHOU IIJIAHKE.

Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecieYeHne

Y4eOHOM TUCHMIIIMHBI

OcHoBHas nuTeparypa:

1. T'ony6eBa, H. B. OcHOBBI MaTeMaTHYECKOTO MOJICIMPOBAHUS CUCTEM U MPOILIEC-
coB: yueOHoe mocobue / H. B. I'omy6GeBa. — 2-¢ uzn., ¢ usmen. — Owmck : OMI'YIIC,
2019. — 95 c. https://e.lanbook.com/reader/book/129153/#1

2. Kapnanyn, O. C. KOHCIEKT JIGKIIUA O MaTeMaTUYE€CKOMY MOICIUPOBAHUIO:
yueoHoe nocobue / O. C. Kapuanyn, I1. H. [To6enam, C. B. Anenun. — KemepoBo:

KysI' TY

HUMCHH

T.D.

I'op6auesna, 2020. — 85 C.

https://e.lanbook.com/reader/book/145120/#1



https://e.lanbook.com/reader/book/129153/#1
https://e.lanbook.com/reader/book/145120/#1

JlononHuTENbHAS IUTEpATypa:

3. AnmaroB FO.H. MaremaTudeckoe MOJEITMPOBaHKUE MTPOU3BOJCTBEHHBIX MPOIIEC-
coB: yueOHoe nocobue / FO.H. Anmatos. - 2-¢ u3a., ucnp. - Cankr-IlerepOypr: Jlans,
2018. - 136 c. https://e.lanbook.com/book/169192

4. Knumenko, . C. CucteMHbIl aHaIU3 B YIIPaBICHUU: Y4eOHOE MOCOOUE /IS BY-
30B / U. C. Knumenko. — 2-e uza., crep. — Cankr-IletepOypr : Jlans, 2021. — 272 c.
https://e.lanbook.com/reader/book/153690/#1

5. Marematnueckoe moaenupoBanue. [Ipaktukym: yue6Hoe mocodue / JI. A. Ko-
po6oga, 0. B. byraes, C. H. Uepnsesa, I0. A. Cabonoa. — Boponex: BI'YUT, 2017.
— 112 c. https://e.lanbook.com/reader/book/106788/#1

[Tporpammuoe obecnieuerue u MHTEpHET-pECypCHI:

DekTpoHHO-0MOIMoTeUHas cucteMa «Jlanwy - http://e.lanbook.com.

DnekTpoHHO-0MOaMoTeuHas cucteMa «FOpait» - http://www.biblio-onlain.ru.

Poccuiickas HanmoHaabHas 6ubaroTeka - http://www.nlr.ru/

[Touckosas cucrema - http://www.rambler.ru.

[TouckoBas cucrema - http://www.yandex.ru.

I"apanT - http://base.garant.ru/.

Wutepuer-Yuausepcurer Mapopmanmonnsix TexHomorwmii -http://www.intuit.ru
I[JI;I OPOBEACHUS MPAKTHUYCCKUX 3aHATHH M BBITOJHCHHS CaMOCTOSATCIBHOM

paboThl HCIOIB3YIOTCS yueOHbIE KOMITBIOTEPHBIC KJIAacChl C BbIXOJOM B WHTEpHET u

JWIIEH3MOHHBIM  MPOrPpaMMHBIM  oOecrmeueHueM.  Vcmomb3yemMoe — mporpaMMHOE
obecneuenue: MS Office, MathCad.

NogakowodPE

MartepuaJIbHO-TEXHHYECKOe o0ecneuyeHrne y4eOHOMH JUCIUIIIMHBI

JIeKIMOHHBIE 3aHATUS POBOAATCA B ayAUTOPUSIX: yueOHast MeOelnb, yueOHas J1oc-
Ka, KOMIUIEKT MYJIbTUMEIUIHOTO 000pyA0BaHUs

[TpakTHyeckue 3aHATUS TPOBOAATCA B KOMIBIOTEPHBIX Kjlaccax: yueOHast MeOeb,
yueOHasi JocKa, KOMIUIEKT MYJIbTUMEIUHHOTO 000pyAOBaHNUs, TEPCOHAIbHbIE KOMIIbIO-
TEPHI.

st camocTosSITeNbHOM PaboThl 00YUYAIOIIUXCS UMEETCS: YMTAIBHBIN 3aJ1 C BBIXO-
noM B ceTb MHTepHeT: YueOHasa mebelb, KOMIUIEKT MYJbTUMEIUHHOIO 000pYyI0BaHMS,
IIEPCOHAJIBHBIE KOMITbIOTEPHI, MDYV

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN 1JIsl CTY/IEHTOB

1. Yka3zanus 1151 mpoCIyIlIMBaHus JEKIHMA
[lepen HayasioM 3aHATUN BHUMATEIHLHO O3HAKOMUTHCS C YUYCOHBIM TUTAHOM TPOBE-

JCHHS JIEKIIUNA U CIMCKOM PEKOMEHI0BAHHOU JINTEPATYPHI.

[lepen moceinieHueM OYEPEAHOM JICKIIMU OCBEXUTh B MAMSATH OCHOBHBIEC KOHIICII-
UM MPOMJIEHHOTO paHee maTepuaia. [loAroToBUTh npu HEOOXOAMMOCTH BOIIPOCHI Mpe-
nogasareto. He Hajo onacaThes, 4YTO BOMPOCH MOTYT OBITh IPOCTHIMH.

Ha nexiiun ocHOBHOE BHUMaHME CJIEAYET yAENITh He ¢opMmyliaM U MaTeMaThye-
CKUM BBIKJIJIKaM, a COAEPKAHUIO U3YyUa€MbIX BOIIPOCOB, ONPEACIICHUSAM U ITIOCTAHOBKAM
3a7ad4.

B mporecce uzyueHus JEKIIMOHHOTO Kypca HEOOXOIUMO IO BO3MOKHOCTH YacCTO
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BO3BpAIaThCs K OCHOBHBIM MOHATHUSM U METOJIaM PEIIECHUs 3a/1a4 (31€Ch BO3MOXKEH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUHN CTYJEHTOB).

JKenaTenbHO MCIOJIB30BATh KOHCIEKTHI JEKIHUNA, B KOTOPBIX MCIIOJIB3YETCS IPUHS-
Tas IpernoaaBaresneM cucreMa 0003HaueHUH.

Jnis Gonee moapoOHOTO U3YYEHHS Kypca ClIelyeT paboTaTh ¢ PpeKOMEH/I0BaHHBIMU
JUTEPATYPHBIMH HUCTOYHUKAMHU U BHOBb IMOSBIIIOIIMMUCS UCTOYHUKAMH.

2. YKa3aHus U1 y9acTUs B IPAKTUYECKUX 3aHATUAX

Ilepen mocemeHneM YSICHUTh TEMY MPAKTUYECKOTO 3aHATHUS M CaMOCTOSTEIIBHO
U3Y4YUTh TEOPETUUECKUE BOIPOCHI.

B KoHIle PaKTUYECKOTO 3aHATHUS IPU HEOOXOIMMOCTH BBISICHUTD y MpEroaaBare-
JIS1 HESICHBIE BOIIPOCHI.

OCHOBHBIE pe3yJbTaThl BHITOJIHEHHS padOThl HEOOXOIUMO pacleyararh.

3. Yka3aHus JUisl BBIIOJHEHUS! CAMOCTOATENbHON pabOThI

[lonyunTs y mpemnojaBaresns 3aJlaHue U CIUCOK PEKOMEHJIOBAHHOW JIMTEPATypPHI.
N3yueHue TeOpeTHYEeCKHX BOIPOCOB CIIEIYET MPOBOAUTH MO BO3MOKHOCTU CaMOCTOSI-
TEJIbHO, HO IIPU 3aTPYTHEHUSAX 00paIiaThes K MPEnojaBaTenio.

[TonAroToBUTH MMCHbMEHHBII OTYET O MPOJICTaHHON padoTe.

[Tpu BBINIOJIHEHUU 3aJaHUM 110 YCMOTPEHHUIO MpEnojaBaTest paboTa MOKET ObITh
OllcHeHa 0e3 MUCbMEHHOTO0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBbHBIE BOMPOCHI, MpPHU
YCIIOBHM AKTUBHOM CaMOCTOATEIbHON paOOTHI.

[1oAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Meroanuyeckue peKOMeHIALNH IJIS IpenogaBareJsiei

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha nepBoii BBOJHON JIEKIIMK CAENAaTh OOIIMI 0030p coaep:kaHUsS Kypca M OTMe-
TUTh HOBBIE METOJbI U TTOAXObI K PEIICHUIO 33/1a4, PACCMATPUBAEMBIX B KYpPCE, IOBECTU
710 CTYZICHTOB TpeOoBaHus Kadeaprl, OTBETUTH HA BOMPOCHI.

[Ipy moOATOTOBKE K JICKIIMOHHBIM 3aHATHSAM HEOOXOIWMO MPOJAYMaTh IUIAH €To
MPOBEJICHUS, COACPKAHUE BCTYITUTEIbHOM, OCHOBHOM Y 3aKJIFOUYUTEILHON YaCTH JICKIIUH,
03HAKOMUTBHCSI C HOBUHKAMH y4€OHOU M METOAUYECKON JINTEPATYPhI, MyOJUKALIUSIMU T1€-
PHUOIUYECKON MEYaTHU MO TEME JIEKIIMOHHOTO 3aHATHSA. Y TOUYHUTH IUJIaH MPOBEACHUS Ce-
MMHAPCKOTO 3aHATHS MO TeMe Jekuuu. [lepen n3noxkeHnem TeKymero JeKIMOHHOTO Ma-
Tepuajia HamOMHUTH 00 OCHOBHBIX UTOTAX, OCTUTHYTHIX Ha MpeablAymux Jekiusax. C
ATOM 11€JIbIO 337]aTh HECKOJILKO BOMPOCOB aYJUTOPUHU U OCYIIIECTBUTh BHIOOPOYHBIN KOH-
TPOJIb 3HAHUS CTYJEHTOB.

B Xome nmeKnumoHHOTO 3aHATHS IpenojaBaTellb JOHKEH Ha3BaTh TEMY, yUceOHBIC
BOINPOCHI, 03HAKOMUTH CTYJIEHTOB C MEPEYHEM OCHOBHOM U JIONOJHUTEIBHOM JUTEpATy-
pBI TIO TeMe 3aHATHs. PackpbiBasi cojepkaHue y4eOHBIX BOIPOCOB, aKIICHTUPOBATH BHU-
MaHHE CTYJCHTOB Ha OCHOBHBIX KaTETOPUSX, SBJICHUAX W MPOIECCaX, OCOOCHHOCTAX UX
MpOTEKaHus. PacKkppIBaTh CYIIHOCTh U COJEPKAHUE PA3JIMYHBIX TOYEK 3PEHUSI U HAYY-
HBIX TIOJIX0J0B K OOBSICHEHHIO TEX WUIM MHBIX SBJICHUH U IIPOIIECCOB.

Crnenyer apryMEeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3HUIIMIO MO CIOPHBIM
TeopeTudecKkuM Borpocam. [IpuBoauTh npuMepsl. 3a7aBaTh MO XOAY W3JI0KEHUS JIEKIH-
OHHOI'0 MaTepuajga PUTOPUUYECKHE BOMPOCHI U CAMOMY J1aBaThb HA HUX OTBET. JTO CIO-



COOCTBYET aKTHBM3ALMM MBICIUTEIBHON JEATENbHOCTU CTYAEHTOB, IMOBBILIEHHIO HX
BHUMAaHHUS U MHTEpeca K MaTepuaiy JIEKIuH, ee coaepxkanuio. [IpenonaBarens n0ikeH
PYKOBOAUTH pabOTOM CTYAE€HTOB M0 KOHCIIEKTUPOBAHMIO JIEKLIMOHHOI'O MaTepuaa, 1o/-
YepKUBaTh HEOOXOAUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX ITOJIOXKEHUN N3y4aeMo
TE€MbI, 0cO00 BBIENAS, KaTErOpHalbHbIM anmapaT. B 3akiounTenbHON 4YacTH JIEKLIMU
HEOOXOAUMO CPOPMYJIUPOBATH OOLIME BBIBOJBI [0 TEME, PACKPBIBAIOIINE COACPIKAHUE
BCEX BOIIPOCOB, IMOCTaBJIEHHBIX B JIEKUUU. OOBSBUTH IUIAH OYEPETHOTO MPAKTHUYECKOIO
3aHATHS, JaTh KpaTKUE pEKOMEHJALMH O MOATOTOBKE CTYJIEHTOB K cemuHapy. Onpene-
JIUTh MECTO U BPEMSI KOHCYJIbTAllUU CTYJEHTaM, MOKEJAaBIIMM BBICTYIIUTh Ha 3aHSATUU C
JOKJIaIaMH.

Ha nocnenueii nekiuu yieauTh BpeMs it 0030pa HanboJiee BaXHbIX MOJOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s IPOBEICHUS IPAKTUYECKUX 3aHATUI

YeTko 0003HAYUTH TEMY 3aHSITHSL.

OOcyauTh OCHOBHBIE MOHSATUS, CBSI3aHHBIE C TEMOM.

B mpouecce pemenus 3aga4 BECTH AUCKYCCUIO CO CTYJEHTAMHM O NMPAaBHIBHOCTH
IIPUMEHEHUS TEOPETUYECKUX 3HAHUM.

OTMmeuaTh CTYy/I€HTOB, HauOO0Jee aKTUBHO YYaCTBYIOIIMX B PEIICHUU 33/a4 U JUC-
KYCCHSIX.

B KoHIIe 3aHATUS 33/1aTh ayIUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.YKka3aHus 10 KOHTPOJIO CAMOCTOSTENIbHON paOOThI CTY/IEHTOB

[lo ycmoTpeHuio mpemnojaBaresis 3aJaHUE Ha CaMOCTOATEIbHYIO padOTy MOXKET
OBITh MHIUBUyAJIbHBIM UM (PPOHTATIBHBIM.

[Ipyn HCTONB30BaHUM WHIUMBUIYAIBHBIX 3aJaHU TpeOOBAaTh OT CTYAEHTA MHUCh-
MEHHBIM OTYET O MpOoJeIaHHOM padoTe.

[Ipyn npuMeHeHnHn (PPOHTAIBHBIX 3aJAHUN BECTH KOJUIEKTUBHBIE OOCYKIIEHHS CO
CTYJ€HTaMH OCHOBHBIX TEOPETUYECKUX TIOJIOKECHHIA.

C 1enpl0 KOHTPOJISI KaueCTBa BBIMOJIHEHUS CaMOCTOSITENIbHON paboThl TpeboBaTh
WHJVBHyaJIbHBIE OTYETHI (JOIIYCTUMO BMECTO IMHCBMEHHOIO OTYETA MPUMEHSTh UHIU-
BHJlyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBuU ¢ Tpedboanusmu OC HUAY MUOU no
HanpasyieHuto 09.03.02 MudopmaiimoHHbIe CUCTEMbI U TEXHOJIOTUH

Pabouyro nmporpammy coctaBui

///
K.T.H., TOIEHT KadeIphl ['.B. Oukyp
PenieH3eHT: K.T.H., JOLICHT o T.A. EbpemoBa

IIporpamma omoOpena Ha 3aceganun YMKH «WHbOpMaMOHHBIE CHCTEMBI H
texHosmorum» ot 15.11.2021 roga, mpoTtokos Ne2.
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