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«HanuoHanpHbIN UCCIEN0BATENBCKUM sAEpHbIA YHUBEPCUTET « MU DI »
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«09.03.02 NUudopMaliioOHHBIE CUCTEMBI U TEXHOJIOTHI

OcHoBHas npogeccuoHaNbHasg 00pa3oBaTe/lbHasd NPorpaMmMa
«MH(pOopMaLIMOHHBIE CUCTEMBI U TEXHOJOTUN»

KBanudukanus BbINyCKHUKA
bakamasp

®opma 00yueHust
Ounas

baiakoBo



Heab ocBOeHUs] AUCHUNTIHMHBI

Lens ocBOeHUS JUCIUIUINHBI «YHUCIEHHbIE METOIbI» B 00J1aCTH 00y4YeHHs], BOCIIHU-
TaHus, pa3BuTHUs, coorHeceHHble ¢ 0omumu 1ensimu OOIT BO u tpeboBanusiMu npodec-
CUOHAJIbHBIX cTaHAApTOB («24.057. Cnennanuct B 00JaCTH MHOOPMAITMOHHBIX TEXHOJIO-
Uil Ha aTOMHBIX CTaHIMAX (pa3paboTka M COMPOBOXKIEHUE MPOrpaMMHOro obecrede-
HUs») ABISETCS. (OpMUpPOBAHUE B CUCTEMATU3UPOBAHHON (hopme MOHATUS O TpUOIIH-
KEHHBIX (YMCJIICHHBIX) METOJaX PEIICHUs MPUKIATHBIX 3a]ay, UCTOYHUKAX OLIMOOK U
METOJIaX OLICHKU TOYHOCTH pe3yJIbTaToB. J[aTh CTyJIEHTaM TEOPETUUECKYIO U MpaKTh4e-
CKYIO OCHOBY JUISl UCIIOJIb30BAHUSI YUCJICHHBIX METOJIOB MPAKTUKE MHXKEHEPHBIX pacye-
TOB.

Mecto qrucunmiiuebl B ctpykrype OOII BO

HeoOxoaumMbpIMU YCIOBHUSIMH JJI1 OCBOSHUS TUCHUIUIUHBI SIBISIOTCS 3HAHUS, yMe-
HUS ¥ IPAKTHYSCKHUE HABBIKU 110 MPEANICCTBYIOUIMM TUCIUILIHHAM U TIPAKTHKAM:

Maremaruka

®dusuka

Hctopus

dunocodus

TexHonorun o0pabOTKH MHPOPMALIH

NudopmaTtuka

Xumus

S3bIKU TpOrpaMMUPOBAHUS

Teopust BepoATHOCTEM W MaTeMaThueckas cTaTucThka/MaremaTuyeckas CTaTH-
CTHKa ¥ IPOTHO3UPOBAHUE

VYyebHas npakTuka (03HAKOMUTENbHAS )

3HaHUA, YMEHUS U MPAKTUYECKUE HABBIKH, MOJYYEHHBIE MPU OCBOCHHH JUCLIH-
TUTMHBI, HEOOXOAMMBI TIPU U3YYCHHUH CIICTYIOIINX JUCIUTIINH U MPOXO0XKIACHUS TPAKTUK:

MeTonb! U cpeicTBa TPOCKTUPOBAHMS HH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTUN

NudopmarimonHas Teopust yrnpaBieHUs

MopenupoBaHnue mpoiieccoB U cucteM/OCHOBBI MOJEIUPOBAHUS CUCTEM

MynbeTumenna TexHoJornu /KoMIbIOTEpHBIE TEXHOJIOTMH CO3JaHHS MYJIbTUMeE-
JTUAHOTO MPOAYKTA

HccenenoBanne onepanuii

DKoJorUs

KauecTBO MH(DOPMAITMOHHBIX CUCTEM

Teopust IpUHATHS PEILICHUN

VYnpasnenue nHGOPMAIIMOHHBIMU PeCypcaMu

VYyebHas mpakTuka (MO MOJYYEHUIO MEPBUYHBIX MPO(ECCUOHANBHBIX YMEHUN U
HaBBIKOB)

[Ipou3BoacTBEHHAs MPAKTUKA (TTPOCKTHO-TEXHOJIOTHYECKAs)
a TAK>KE IIPU MPOXOKICHUU TOCYJapCTBEHHOM UTOTOBOM aTTECTALUU. .

[Ipy1 ocBOCHHMM AAaHHOW JUCHUHUILIUHBI CTYJEHT CMOYKET YaCTUYHO MPOJEMOHCTPH-

poBaTh cleayroie 0000IIeHHbIe TPYIOBble (PYHKIIMM: DKCILUTyaTarus WHPOpMAaIuoH-
HOM CHCTEMBI MPEACTABICHHS TEXHOJOTHYECKUX IMapaMETPOB M KOMMEPUYECKOTo ydeTa
BJIEKTPOIHEPTUU ATOMHOM CTAHIIUH.



Komnerenunu ody4yaromerocsi, popmupyemblie B pe3yJibTaTe 0CBOEHUS

AUCHUIIJINHbI

B nporecce ocBoeHuUs1 TaHHON TUCHUIUIMHBI Y CTyIeHTa (DOPMHUPYIOTCS CIIETYIO-
M€ KOMIETEHIIUU:
YHUBCPCAJIBHEBIC

Kox xom-

HaunmenoBanue koMmiie-

I/IHI[I/IKaTopBI JOCTHXXCHHA KOMIICTCHIIMH

METEHINHN | TeHUUHU
YK-1 CriocobeH ocymiecTB- 3-YK-1 3nath: meronuku coopa u 00paboTku nHPOPMALIUU; aK-
JSTh TIOUCK, KPUTHYE- | TyaJIbHbIE POCCUNCKHE U 3apyO0eKHbIE HCTOYHUKH HHPOPMALIUU
CKUH aHAJIM3 U CUHTE3 | B cdepe npodeccuoHanbHOM eI TeTbHOCTH; METOJ] CHCTEMHOTO
uH(popMalny, IpuMe- | aHaiIu3a
HATb CUCTEMHBIN MOJ- V-VK-1 YMeTh: npUMEHATh METOIUKH MTOKUCKa, cOopa 1 00pa-
XOJI AJIsl pelIeHust mo- 00TkH nH(GOPMaLIMKU; OCYIIECTBIATh KPUTUUECKUN aHAIIU3 U
CTaBJICHHBIX 3324 CHHTE3 HH(OpPMAIINH, TTOJYYEHHON U3 Pa3HbIX HCTOUHUKOB
B-YK-1 Brnagers: MeTogamu noucka, coopa u o0paboTKH, KpH-
TUYECKOT0 aHAJIN3a U CUHTE3a HMH(OPMAINH; METOIUKON CH-
CTEMHOTI0 MO/IX0/1a AJIs PEeLICHUs OCTAaBJICHHBIX 3a/1a4
VKE-1 Crioco0eH UCHoIb30- 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
BaTh 3HAHUS €CTe- [UIUIMH, METO/Ibl MaTEMaTHYECKOT0 aHAJIM3a U MOJICIUPOBAHUS,
CTBEHHOHAYYHBIX JIUC- | TEOPETUYECKOTO M HKCIEPUMEHTAIBHOTO HCCIIECOBAHUS
[UIUIMH, TPUMEHATh V-YKE-1 ymeTs: ucnonp30BaTh MaTeMaTUYECKUE METOIBI B
METO/BI MaTeMaTHye- TEXHUYECKUX MPHIIOKEHHUSIX, PACCUUTHIBATH OCHOBHBIE YUCIIO-
CKOTO aHalln3a U MOJIe- | BbIE XapaKTEPUCTUKH CIYYalHBIX BETUYHH, PEIIaTh OCHOBHBIC
JMPOBAHUS, TEOPETHYE- | 3a]1a4d MAaTEMaTHYECKOW CTATUCTHKH; PEIIaTh TUIIOBBIE pacyeT-
CKOT'O M 9KCIIEpUMEH- HBIE 33]1a41
TAJIBHOT'O UCCIIEN0BA- B-YKE-1 BnageTs: MeTo1aMu MaTeMaTHYECKOTO aHAIM3a U MO-
HUS B IOCTaBICHHBIX JEIUPOBAHMSI; METOJAMHU PEILICHUs 3a]]a4 aHAIM3a U pacueTa
3a1adax XapaKTEPUCTHK (PU3MUECKUX CUCTEM, OCHOBHBIMH ITPUEMaMH
00paboTKU IKCIIEPUMEHTATBHBIX TaHHBIX, METOAaMU PabOTHI C
MIPHUKJIATHBIMHA [TPOTPAMMHBIMH TPOJTYKTAMU
VYKII-2 Crnioco6en uckatb Hyx- | 3-YKII-2 3HaTh: MeTo1uKu cOopa 1 00paboTKU HHPOPMALIUU C

HbI€ HICTOYHUKHU UH-
dbopmanuy 1 JaHHbIE,
BOCIPUHUMATh, aHAJU-
3UpOBaTh, 3alIOMUHATh
U niepesaBaTh HHPOp-
MAaIHIO C MCIIONIb30Ba-
HUEM IUPPOBBIX
CPEICTB, a TAKXKE C I0-
MOIIBIO aJITOPUTMOB
npu paboTe ¢ NOJIy4YeH-
HBIMU U3 Pa3INYHbIX
VCTOYHUKOB JAHHBIMHU
¢ 1ebio 3 PEeKTUBHOTO
MCII0JIb30BaHNUs OJTY-
YyeHHOU MH(pOopMaluu
JUISl peLIeHNUs 3a1a4

UCTIOJIb30BaHUEM IU(POBBIX CPEJICTB, a TAKKE aKTyaJIbHBIE POC-
cuiickue u 3apy0OexHble HCTOYHUKH HH(pOpMaluU B cepe mpo-
(beccnoHanbHOMN IeATENbHOCTH, IPHHIIUIIBI, METOJIBI U CPEJICTBA
peLIeHHs] CTaHIapTHBIX 3a/1a4 PO ECCHOHATBLHON AEATEIbHO-
CTH C MCTIOJIb30BaHHEM IIU(PPOBBIX CPEJICTB U C YIETOM OCHOB-
HBIX TpeOoBaHNN HH(POPMAITMOHHON 6€30MaCHOCTH

V-VYKIU-2 YMeTh: npUMeHATh METOIUKH NTOKMCKa, cOopa u odpa-
00TKH MH(OPMAIMH; C UCIIOJIB30BAaHHEM IIU(PPOBBIX CPEICTB,
OCYILECTBIISITh KPUTUIECKUN aHATIM3 U CUHTE3 WH(OPMAIIHH,
MOJIy4EHHOM 13 pa3HbIX UCTOYHUKOB, U PeUIaTh CTAHJapTHBIE
3a7a9u MPo(PEeCCUOHANTBHON JESITETPHOCTH C HCIIOIB30BaHHEM
U(POBBIX CPEJICTB U C YIETOM OCHOBHBIX TpeOOBaHUN HHDOP-
MAallMOHHOI 0€30MacHOCTH

B-VYKII-2 Bnagets: meTogamu noucka, cbopa u o0paboTkw,
KPUTHYECKOTO aHaJIM3a U CHHTE3a HHPOPMAIIUHU C UCTIOIH30Ba-
HUEM HU(POBBIX CPEJICTB JUIsl peIICHHsI TOCTAaBICHHBIX 337134,
HaBbIKaMU MOJTOTOBKM 0030pOB, aHHOTAIMH, COCTABJICHUS pe-
(bepaToB, HAYYHBIX JIOKJIA0B, MyOnuKanuii u 6udnuorpaduu no
Hay4HO-UCCIIEI0BATENLCKOM paboTe ¢ UCIOIB30BaHUEM MU PO-
BBIX CPEJICTB U C y4eToM TpeOoBaHUN MHPOPMALMOHHON Oe3-
OITaCHOCTH




poeCCHOHAIbHBIC

3agaun Kon u
. WNHaukaTopsl TOCTHXKEHUS
npodeccuoHanibHON | OOBEKT MM 001aCTh 3HAHUS HaWMEHOBaHHUE
KOMIIETCHITNH
nestenbHocTH (311]1) KOMITETEHITUHU
pa3paboTKa u nH(pOpMaIMOHHBIE IIK-5  Cnoco6en | 3-11KS5 - ocHOBHBIE
BHEJIPCHUE MIPOIIECCHI, TEXHOJIOTHH, | OCYIIECTBIISITH MIPUHIIAITEI CHCTEMHOTO
TEXHOJIOTHl CUCTEeMBl M  CETH, MX | MOAEIUPOBAHUE MOJIX0J1a; METOIbI
pa3paboTku WHCTPYMEHTAIILHOE MIPOLIECCOB U | MOJICTTUPOBAHUS
00BEKTOB (mporpamMmHOe, TEXHUYECKOE, | CHCTEM Ha OCHOBE | MPOIIECCOB U CHCTEM
npo(heCCHOHANLHOM | OPTaHU3AIMOHHOE) CHCTEMHOTO V-IIKS — npoBoauTh
JESITEIbHOCTH B o0ecrniedyeHre, CHocoObl U | aHANIM3a aHaJIu3 MPEeIMETHOM
Pa3ITUYHBIX METOJIbI  TMPOEKTHPOBAHMUS, | MPEAMETHON 00J1aCTH U OCYIIECTBIISATH
obnacTsax u chepax | OTJIIAAKH, TPOU3BOJCTBA M | 00JaCTH ee popMasibHOE
JESTEIIbHOCTH IKCILTyaTaIluu MPEJICTABICHUE B BUJIE
MH(OPMALIMOHHBIX MOJIEIH
TEXHOJOTMM H CUCTEM B B-TIKS -
pa3aMuYHBIX ~ o0JacTaX | MHCTPYMEHTAJIbHBIMU
cdepax AeaTeTbHOCTH. CpeICcTBaMU
MOJIETTUPOBAHUS

3az{atm BOCIINTAHMA, PCAJIU3YEMbBIC B pPaMKaX OCBOCHHSA THUCHUILIINHBI

Coznanue
N Bosneuenue
Hampasie YCJIOBHH, Hcnonb30BaHre BOCIIMTATEIBHOTO
. B Pa3HOIUIAHOBYIO

HUe/llenn | o0ecrevYnBaro MOTEHIMaa Y9eOHO! TUCIUTILTIHBI

BHEYUYEOHYIO IESATEIIbHOCTh

IMX

[Ipodeccu | bopmuporanue | 1. Ucnonb3oBanne BocnuTaTeabHOro mo- | 1. Opranusanus u
OHAJILHOC | HAYYHOrO0 MH- | TCHIIMAJa JUCHHUIUIMH 00menpodeccruo- | IpoBeAcHHE KOHDEPCHIIHIA
BOCIIUTAH | POBO33PCHUS, | HAIBHOTO MOJYJIS sl (DOPMUPOBAHHMS: C TICIIBIO TTOUCKA
ue KYJIBTYPBI IIO- | - IOHUMAHUSI OCHOBHBIX MPUHITUIIOB H HECTaHIAPTHBIX PEIICHUHN B

HCKa HECTaH-
JApTHBIX Hay4-
HO-

TEXHUYE-
CKUX/IIpaKTHYeC
KHUX PEILICHUH,
KPUTHYECKOTO
OTHOILIEHHUS K
HCCIIE0BAHUAM
JDKEHay4YHOT O
tonka (B19)

C1oco00B Hay4yHOTO MMO3HAHUS MUPAa,
Pa3sBUTHS UCCIIEI0BATEIbCKUX KaYeCTB
CTYACHTOB NIOCPEACTBOM UX BOBJICUCHUA
B HICCIIEIOBATEIbCKHE MTPOEKTHI O 00I1a-
CTAM HAaYy4YHBIX HCCHGI{OB&HHﬁ;

- CHOCOOHOCTH OT/AENATh HACTOSIINE
HAYYHBIC UCCIICAOBAHUA OT JDKCHAYYHBIX
MOCPEJICTBOM MPOBEJIEHUS CO CTYIEHTa-
MU CEMHUHAPOB, OTKPBITBIX JEKIIHUH, KPYT-
JBIX CTOJIOB;

- TBOPUYCCKOTO U KPUTHUICCKOT'O
MBILIIEHHS], yMEHUSI paCCMaTPUBATh
Pa3IMYHBIE HCCIIEOBAHUS C KCIIEPTHOU
MO3UIIMU TIOCPEICTBOM OOCYKIEHHUS CO
CTYACHTaMH COBPEMEHHBIX
UCCIIE0BAHUN.

KU3HU HAyIHO-
TEXHUYECKOT0 COOOIIECTBa.
2. Y4yacTHe B IIOATOTOBKE
nyOnuKanuii B
BBICOKOPEUTHHI OBBIX
PELIEH3UPYEMBIX HAYYHBIX
U3JIaHUSX.

3. @opmupoBaHue
KPUTHYECKOT'O MBIIIUICHHUS,
MOCPEJICTBOM OOCYXKIEHUS
CO CTyJIEHTaMH
COBPEMEHHBIX HayYHBIX
WCCIIEOBAHUM Y MHBIX
OTKPBITHI NIPU TIPOBEACHUN
KPYTJIBIX CTOJIOB,
CEMHUHApPOB, OTKPBITHIX
JIEKIUW U JIp.

JUCITATIIIMHBI COCTaBJIsIeT 3 3a4eTHBIX eauHuIIbl, 108 ak. yacos.

Crpykrypa u coaepkaHue y4eOHOM IUCIUTIIHHBI
JucuuninHa npenojaercs cTylaeHtaM B 3-em cemectpe. OOmiasi TpynoeMKOCTh




Kajenaapublid miian

No | Ne HanmenoBanwue pasniena (TeMbI) Byl yueOHOI nesiTenbHOCTH Atre- | Makcu-
P| T JTUCIUIIINHBI (gac. cTaluus | cuMajb
a| e paszena | Malib-
3 0 o (pop- HBIN
I | B é % Ma*) 6ai 3a
1 | 25| E pe
a s 51| & &
M = = = O
1 paznen: Pemenue nepBoit 1 BTOpO# 3a1a4 JJUHEHHON anreOpbl
1 |1 | YucneHHsle METObI IUHEHHON anreOpsl. 8 2 6
2 Ureparponnsie meto sl pemienus CJIAY 10 | 2/2* 2/2* 6
3 | Marepnonsims u npubamkenue Gyaxmmic. | 10 | 2/2 2/2 6
4 | Meroapl pelieHus TPAHCLIEHIEHTHBIX 12 - 12 | KU 20
ypaBHEHU. UHCIEHHBIE METObI PELICHUS
HEJIMHEHHBIX YPABHEHUMN.
2 pazgen: YucnenHoe unterpuposanue u nuddepenmnuponanue. Pemenne O/1Y.
2 | 5 | Yucnennoe nuddepeHnnpoBanue 8 | 212 6
6 UuciieHHOe HHTETPUPOBAHHUE. 10 2 2 6
7 UYucneHHble METO/Ibl PEILICHNUS 3a/1a4H 12 2 4 6 | K1 20
Kot my1st 00bIkHOBEHHBIX U PepeHIIn-
AJIIbHBIX YPAaBHEHMIA.
3 pa3gen: MeToiel 00pabOTKH IKCIIEPUMEHTOB. Perienne 3a7ad B 4aCTHBIX TPOU3BOTHBIX
3 |8 CrnaitH-uHTepHoNHpoBaHNE PYHKIIUNA. 8 2 6
9 MeTtoe1 00paboTKH dKCIIepUMEHTATBHBIX | 30 2 6/6 22 | KU 20
JTAHHBIX
Bujx npomexyTo4HOI aTTecTalliu 3 40
Hroro 18 166 | - | 1606 | 76

* - COKpAaIICHHOC HAUMCHOBAHHNEC q)OpMBI KOHTPOJIA

** - cymMMa MakCUMaJIbHbBIX OaiioB 10JKHA ObITh paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (WIK) IK3aMeH
CoxpaleHHOe HaMMEHOBaHNE (POPM TEKYIIETo KOHTPOJIS M aTTECTALUH Pa3JIeNIOB:

O06o3HaueHne Tlo1HOE€ HAMMEHOBaHUE
K1 KoHTpo:b no uroram
3 3auer

Coaep:xaHue JICKUHOHHOIO Kypca

Beero YueOHo-
Tema nexkuun. Bonpocsl, oTpabaTsiBaeMble HA JTEKIMU 4ACOB MeTOHYeCKOoe
obdecreyeHue
YuciaeHHbIe METOAbI THHEHHON aare0pshl. 2 1-3
Hopwmel 1 criekTpanbHble CBOMCTBA MaTpull. Pemenue
TPEXAUAroHaJIbHON MAaTPHUIbl METOJIOM IPOTOHKH.
Merton 'aycca penieHust CUCTEM JTUHEHHBIX anreOpanyecKux 1-3
ypaBHeHUi. OIHOIIAroBblE UTEPALMOHHBIE METO/BI PELIEHHS CUCTEM
JMHENHBIX anreOpanyecKux ypaBHEHHI.
HNrepannonnnie meroasl pemienust CJIAY 2 1-3
OcCHOBHbBIE OHATHS UTEPALMOHHBIX METO/I0B. Teopusi CXOTUMOCTH.
MeTo/1 1OJIOBUHHOT'O JAEJEHUS, METO XOpJ, 1-3
Metoz npoCThIX UTEpaIil, METOJ CEKYIIHUX. 1-3
HNuaTepnonsinus n npudanxeHue GyHKIu. 2 1-3
[TocTaHoBKa 3a/1au HHTEPIIOIMPOBAHUS AIreOpanyecKUMHU




MHOT'O4YJICHAMH.

WnTepnonsuuonnas gopmyna Jlarpanxa. 1-3
WNurtepnonsuronnas Gopmyna HeroToHa 1-3
Yucaennoe nuddepeHunpoBanue. 2 1-3
Meton HeomnpeieneHHbIX KO (GUIIHEHTOB MOCTPOSHUS POpMYIT
YHCIICHHOTO TU(PEepeHIIMPOBAHNSI.
YncjieHHOe HHTErpUPOBaHUe. 2 1-3
KBanparypHsie popMyIbl IPsSMOYTOIbHUKOB, Tpanenuii 1 CUMIICOHA.
CX0IUMOCTb.
YucjieHHbIe MeTO/bI pelieHus 3aaa4un Ko 1151 0ObIKHOBEHHBIX 2 1-3
mudGepeHIMATbHBIX YPaBHEHUMN.
CnnaiiH-uHTepnoupoBanue GpyHKIHiA. 2 1-3
WnuTepnonsaums GyHKIHIA ¢ TOMOIIBIO TPUOIMKEHUS cIitaiinamu. JIu-
HEWHBIE CIUIANHBIL.
Kybuueckue crutaitnpl. Kycouno-kyOuyeckue CrutaiiHbl. 1-3
Haunnyumee npubnvxenue GyHKINUHA, 3aJaHHON TaOJIMYHO. 1-3
MeTtoabl 00padoTKH IKCIEPUMEHTATbHBIX TaHHBIX 2 1-3
MeTo1 HaMMEHBIIIUX KBAJPATOB.
Haxoxnenne npubimxaroneit GyHKIun B BUJe JMHEHHONW QYHKIINU. 1-3
JluneiiHast ¥ MOIMHOMMAJIbHAS PEerpeccust 1-3
IlepeyeHb NPAKTHYECKUX 3aHATHHI
Tema npakTnuyeckoro 3anaTus. Bonpocel, orpadarsiBaemMblie Ha Bcero Y4ebHo-
NPaKTHYeCKOM 3aHATHH 4acoB MeToanYecKoe
ol0ecrieyeHue
HTepanioHHbIE METO/IBI PELICHHUS YPAaBHEHUN CPEICTBAMU 2 1-3
Mathcad
WNuTteprnionsiiys u npeacka3anme 2 1-3
Matemaruueckas 00paboTka pe3yabTaTOB IKCIIEPUMEHTAIBHBIX JaH- 2 1-3
HBIX. MeTO1 HAMMEHBIIHNX KBaJPaTOB.
UucnenHoe nnTerpupoBanue u nuddepenponanue Pemenns oObIk- 4 1-3
HOBEHHBIX U depeHInanbHbIX ypaBHEHUI
PazHOCTHBIE METO/IBI pelIeHUs KpaeBOM 3aJauu ISt OOBIKHOBEHHOTO 6 1-3

Qg QepeHInaIbHOro ypaBHEHUS

IlepedyeHnb 1a00paTOPHBIX PadOT - He MPETYCMOTPEHBI Y4eOHbIM IJIAHOM

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Bomnpocsl 1151 CaMOCTOATEIBHOI0 H3y4YeHUs (3a1aHus) Bcero YueoHo-
Yacos MeTOANYeCKoe
obecrieyeHue
UucneHHble METOABl PEIICHUS CUCTEM JIMHEWHBIX anreOpanvyecKux 1-3
ypaBuenuii. [IpaBuno Kpamepa, metonm oOpareHuss MaTpHUIbl, METOJ 6

I"aycca, MeTo1 MPOTOHKH, UTEPAIMOHHBIE METOIbI (MeTo SIkoon).

TpeyronpHOe pasnmokeHre MaTpulpl. TeopemMa CylIeCTBOBaHUSA U
€AVMHCTBEHHOCTU TPEYrOJILHOIO PAa3iOKEHUs. JIEHTOYHBIE MaTpPHUIIBL.
JIeHTOUHBINI BapuaHT TPEYTrOJIBHOTO PA3JIOKEHUS U TPYLOEMKOCTh €ro
peanuzanuu. Merox OJOYHOTO MCKIIOYEHUS (METOJ YacTUYHOTO
UCKIIIOYEHHUS] Heu3BecTHbIX). OOpamieHne wmarpull. YCTOWYHBOCTH
BBIUHCIUTENBHBIX AITOPUTMOB JHHEWHON anreOpel. Meron ['aycca c
BBIOOPOM TJIaBHOTO 37eMeHTa. MeTo/ bl BpallleHui U OTpaskeHuH.



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

OpHomlaroBele WTEPALMOHHBIE METOJbI; HESBHBIM METOJ IPOCTBIX
uteparuii. YeObIeBCKUN HUTEpalMOHHBIM MeTon. MTepanuoHHbIE
METOJbl BapHALlMOHHOIO THUIIA: METOJ CKOPEHIIET0 CIyCKa, METOJ
COIPSKEHHBIX I'paJueHTOB. OLIEHKH CKOpOCTH cxoauMocTu. [Ipobiema
COOCTBEHHBIX 3HaueHMH. CTerneHHOW METOJ OTBICKaHUS  JIBYX
HanOOJIBIIMX MO MOJYJII0 COOCTBEHHBIX 3HAYEHUH M OTBEYAIOLINX MM
COOCTBEHHBIX BEKTOPOB. MeTo/1 00paTHBIX UTEpaLUH.

Ocratounbie  uneHbl. OueHka mnorpemHocTd. Vcnonb3oBanue
UHTEPIOJSIIMOHHBIX (OPMYJ ISl MOCTPOEHUS (POPMYJT UYHUCICHHOTO
muddepennmpoBanusi. [loHsATHE 0 KOPPEKTHOCTH (HOPMYI YHCICHHOTO
muddepennmpoBanus. Merox Diinepa-Komu, merox Pynre.

1-3

PasHocTHBIE  ypaBHEHHS IIEPBOTO IOpsAJKa C  I[EPEMEHHBIMU
ko3 unmenTamu. Pa3sHOCTHBIE ypaBHEHHS MPOU3BOJIBHOTO HOPSIKA C
IIOCTOSAHHBIMU KOB(l)(bI/H_[I/IeHTaMI/I " CliCUaJIbHBIMHA IIPABbIMH YaCTSAMMU.
3amaya Ha COOCTBEHHbIC 3HAYECHUS JJIsI OIepaTopa BTOPOW PAa3HOCTH C
IpPaHUYHBIMU YCIIOBUSIMU IepBoro poja. CerouHoe IpeoOpa3oBaHUE
@ypre. breictpoe mpeobpasoBanne Dypbe UL NEPUOAMYECKUX

GyHKIHH.

12

1-3

CrnocoObl OIEHKH MNOTPEIIHOCTEH OIHOIIArOBBIX METOJOB PELICHUS
OOBIKHOBEHHBIX (] PepeHInanbHbIX ypaBHEHUH.

BI)I60p OIITUMAJIBHOI'O I1ara MHIpyd 4YUCICHHOM HWHTCTPUPOBAHHU.
[IpaBmio PyHre mpakTHuecKol OIEHKM MOTPEUIHOCTH KBaApaTypHBIX
dbopmyn. YTouHeHWe TPHOIMIKEHHOTO 3HAYCHHWS HWHTErpajia I10
Puuapncony. HekBaapatypHubie GopMysbl YMCIEHHOTO HHTETPUPOBAHUS
- metoa Monte-Kapio.

1-3

PacnpocTpanenue oHOLIArOBBIX METO/IOB HA CUCTEMBI OOBIKHOBEHHBIX
madQepeHInaNbHbBIX  YpaBHEHUH. DKCTPANOIALHUOHHBIE  METOJBI.
SIBieHMe KECTKOCTM M €ro BIMSHHE Ha BBIOOP METOJOB pPELICHMS
3agaun  Komm. HesBuple opHomarossle (tuma Pynre-Kyrtel) u
MHOI'OLIaroBbI€ METO/IBI.

1-3

[Tpubnmxenue (yHKIMI CIUIaliHaMH. HuTeprionsasuroHHbIe
KyOuueckue cruiaiiasl. IHTepnoaupoBaHue NepuonyecKkux (pyHKIHUMA
TPUTOHOMETPUUYECKUMHU ToJIMHOMaMmH. KBanpaTtuuHoe mnpulGmmkeHue
MeronoM YeOwmuesa. [IpuMeHeHne HHTEPHONALUU JUISL pEIEHHs
ypaBHeHH. OOpaTHOE UHTEPIIOIUPOBAHUE.

O6pa60TKa OKCIICPUMCHTAJIbHBIX JaHHBIX

22

1-3

PacuerHo-rpaduyeckasi padbora He MpeIyCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoTpeHa Y4eOHbIM IJIAHOM

OobOpa3oBare/ibHbIE TEXHOJIOTMH

[Tpu peanuzanmu y4eOHOTO MaTepuaia Kypca HCIONb3YIOTCS pa3lIndHble 00pa3o-
BaTeJIbHbIC TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3/IaHKI0 aTMOC(hepbl CBOOOIHOM U TBOpUE-
CKOM JUCKYCCHU KaK MEXIy IMpenojaaBaTelieM M CTyJICHTaMH, TaK U B CTYJICHUECKOU
rpynme. [lenpo mpu 3TOM sIBII€TCS BHIPAOOTKA Y CTY/IEHTOB HABBIKOB M KOMIICTCHITUH,
MO3BOJISTIONIAX CAMOCTOSITEIbHO BECTH HMCCIICIOBATEIBCKYI0 U HAYYHO-TIEAArOTHYECKYIO
paboty. [IpakTuueckas MOATOTOBKA MPHU peaTu3alii YIYeOHOW MUCIUILTMHBI OpTraHU3y-
€TCsl MyTeM MPOBEICHUS MTPAKTUYECKUX 3aHATUHN, MPETyCMaTPUBAIONIUX ydacTue oOy4a-
IOIIMXCSl B BBHITIOJIHEHUH OTACJBHBIX JJIEMEHTOB pabOT, CBSI3aHHBIX ¢ OyyIiei mpodec-

CHOHAJILHOM AesATEIbHOCTBIO.




[IpakTHyeckas MOArOTOBKA TaK)Ke BKJIFOYAET B CEOS 3aHATUS JICKIIMOHHOTO THIIA,
KOTOpBIEC TIPEAyCMATPUBAIOT Mepenady yueOHoH uHbopManuu o0ydarommmcs, HeooXo-
JTUMOM JUISl TIOCJICYIOIIETO BBHITIOJHEHUS PadOT, CBA3aHHBIX ¢ Oyaymied mpodeccuo-
HAJILHOH JIESITEIbHOCTBIO.

AyIuTOpHBIC 3aHATHS TPOBOJATCS B BHUJIE JIeKIU ¢ ucrnoiab3oBanueM [1K u kowm-

NBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATHH, ¢ ucnoib3oBanueM [IK npu mposese-
HUU pacueToB. CamocTosiTenbHas padoTa CTYIEHTOB MPOBOJUTCS MOJ PYKOBOJICTBOM
npenojaBaresieid, ¢ OKa3aHUEM KOHCYJbTAlMil U MOMOIIM MPU MOATOTOBKE K KOHTPOJIb-

HBIM paboTaM, BBIMIOJIHEHUH JIOMAIIIHUX 3aJaHuM

DoH/1 OLIEHOYHbIX CPECTB

@DOHJT OLICHOYHBIX CPEJICTB MO JUCUUILIUHE OOECreYyrMBaeT MPOBEPKY OCBOCHMS
IUTAHUPYEMBIX PE3YJIbTATOB 00yUeHUs (KOMMETEHIIMI U UX UHIUKATOPOB) MOCPEACTBOM

MEPONPUATHIA TEKYILIEr0, PyOeKHOT0 U MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBs3b MeX1y (POpPMUPYEMBIMH KOMIETEHIIUSAMU U (hOpMaMu KOHTPOJIS UX OCBOE-

HUSI IPEJICTAaBJICHA B CEAYyIONIEH Ta0IuIe:

HanmeHnoBaHME KOHTPO- HanmenoBanwue
Ne Ko n HamMeHOBaHWE HHAMKATOPA JOCTHU-
/| THAPYEMBIX pa3ienon (Te- JKCHIS KOMITETEHIIHT OIICHOYHOT'O CpPe/I-
MBI ) CTBa
Bxo/1HOW KOHTPOJIb
1 Bxo1HOM KOHTPOJIb Bonpockl Bxozoro
KOHTPOJISA (YCTHO)
ATTecTanus pa3aesoB, TEKYIHil KOHTPOIIb YCIIEBAEMOCTH
2 Pemenue nepsoit u Bropoii | 3-YKE-1, V- YKE-1, B- YKE-1, 3-I1K-5, Y+ KouTposs utoros B
3anad nuHeitHoi anrebper | [1K-5, B- [1IK-5, 3-YK-1, V- VK-1, B- VK- | ¢popme TectupoBa-
1, 3-VKII-2, V- YKII-2, B- YKII-2 HUA (MUCbMEHHO)
3 Uucnennoe wunrerpupoBa- | 3-YKE-1, V- VKE-1, B- YKE-1, 3-11K-5, Y+ KoHTposib uTOroB B
Hue u auddepenuupona- | [IK-5, B- [1K-5, 3-VK-1, V- VK-1, B- VK- | popme Tectuposa-
Hue. Pemenue OJ1Y. 1, 3-VKII-2, V- VKII-2, B- VKII-2 HUs (TUCBMEHHO)
4 Metoasl 00pabOTKH IKC- 3-VYKE-1, V-VKE-1, B-YKE-1, KOHTPOITH HTOrOB B
NepuMEeHTOB. Pemenue 3-11K-5, V-IIK-5, B-TIK-5,
3a7a4 B YaCTHBIX MIPOU3- 3-YK-1, V-VK-1, B-YK-1, (opme TectpoBa-
BOJTHBIX 3-VKII-2, V-YKII-2, B-VKI[-2 iy (THCBMEHHO)
[TpomexxyTouHas aTTecTanus
3) 3auer 3-VKE-1, V-VYKE-1, B-YKE-1, Bomnpocsl k 3auery
3-I1K-5, V-IIK-5, B-TIK-5, (muCcHMEHHO)
3-VK-1, V-YK-1, B-YK-1,
3-VKII-2, Y-YKII-2, B-YKII-2

BxoaHo# KOHTpOJb MpeIHa3HAYEH JIJIs1 BBISIBJICHUS TTPOOEJIOB B 3HAHUSX CTYJACHTOB
Y TOTOBHOCTH HUX K MOJYYECHHIO HOBBIX 3HAHUU. OIeHOYHBIE CPEACTBA JIJIsi BXOIHOT'O KOH-
TPOJIS MPEACTABIISIIOT COO0H BOMPOCHI, KOTOPBIE 3a/1al0TCS CTYJIEHTaM B YCTHOU opMe.

IlepeyeHb BONPOCOB BXOJHOT0 KOHTPOJISI

1. Martpuupl. JleiicTBUS Hal MaTpULIAMHU.

2. Omnpenenurenu. CBONCTBA ONPENCTUTEICH.

3. OOparnast maTpuiia. AITOPUTM HaXOXKJACHHUS OOpaTHOW MAaTPHUIIBI.
4. OmnpeneleHre TPOU3BOTHOM.




HNuddepennman GyHKIuu.
Heomnpenenennsiii UHTErpal.
OCHOBHBIE METO/Ibl UHTETPUPOBAHUSI.
YacTHble IPOU3BOJIHBIE (PYHKINMN HECKOJIBKUX IIEPEMEHHBIX.
OmnpeneneHHblil UHTErpal.
10 [TpuGamKeHHbIe BRIYUCIICHUS ONIPECICHHOTO HHTerpaia ((GopMyJIbl IpsiMO-
YTOJIbHUKOB, Tpaneuui, napadod).
11. Inddepenunanbabie ypaBHEHUS.
12. OgHopoHbie ypaBHEeHUA | mopsika.
13. JIuneitapie ogqHOpOIHBIE TU(depeHIIaTbHbIe YPaBHEHUS 2 MOPAIKA.
14. HeotHOpOAHBIE TMHEHHBIE YPaBHEHUA 2 TIOPSAIKA.
15. Cuctembl OOBIKHOBEHHBIX AU(PPEpEeHIINATBHBIX YPABHEHHIA.

Wo~NO O

Texkymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILIECTBISIEMBIA MOHHUTOPHHI YPOBHS
YCBOEHUS 3HaHUU M (POPMHUPOBAHUS YMEHUU U HABBIKOB B TE€UEHUE cemecTpa. TeKymuii
KOHTpPOJIb 3HAHWUN, YMEHUN U HaBBIKOB CTYJEHTOB OCYIIECTBISETCS B XOJ€ Y4EOHBIX
(ayIuTOpHBIX) 3aHATHI, MPOBOJUMBIX MO pacnucanuio. opmamu TEKyIIEro KOHTPOJIA
BBICTYIIAIOT ONPOCHI HA IPAKTUYECKUX 3aHATHUAX.

IIpuMepHbIH IepeYeHb BOIIPOCOB K ONIPOCYy
. 3amaga Konm

. Meron Diinepa uncnenHoro pemenus OY
. MeTo/1pl YHCTIEHHOTO PEICHUsI KPAaeBOH 3a/1a4u
. Metonbl Pynre-KyTThl

. lHTepnonsus, SKCTParoIISIns, alpOKCHMAIHSI
. JI71s1 9ero MCmob3yOTCS UTEPANIMOHHBIC METO Bl ICUUCIICHUS?
. Pacckaxurte anroputm pemieHus 3aaad Metogom HproToHa.
. Kakoit onepatop Mathcad npousBoaut BeIMUCIICHHE KOJIMYESCTBA UTCPAIIHIA?
10. Kakue ornepaTopsl U3BECTHBI BaM ISl PEIICHHS YPABHEHHUI U CHCTEM YpaBHE-
Hui B Mathcad?

1
2
3
4
5. Mertoa npssMOYTOJILHUKOB
6
7
8
9

IIpumepsbl NPAKTHYECKUX 32JaHUH
3aganue 1.PEIHIEHUE 3AJIAY METOJIOM I'AYCCA
Meromom ["aycca BEIYUCIUTD OMPENeUTeNb, 00paTHYI0 MaTpuily U pemuth CJIAY Buga: A*X=

b
N. 5 2 1
A=|5 N, —N_.|b=| N.
2 —-N. N.1 |-N

rae NC — Homep cTyneHT 1o crnucky; NI —HoMep I'pyIIbI.

3aganue 2.PEIIIEHUE 3AJIAY METOAOM ITPOI'OHKU
MeTtonom nporoHku BeraucIuTh pemenre CJIAY ¢ pacmupeHHoi MaTpuliel mopsaaka N=95

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



3aganue 3.PEINIEHUE CUCTEM HHHEﬁHPIX AJITEBPAMYECKUX YPABHEHUN
METOJOM ITPOCTBIX UTEPALIMA 1 METOZIOM 3EM/IEJIA

MeTto10M npocThIX uTepauuii u meroaoM 3eiens pemuts CJIAY

N.+5 0 N. N [2

al 3 3.0 N |2
o2 5 3 N|7|2
N. N+N. N. 1] [N,

I'ne Nc — HOMep cTyzaeHT 1o cniucky; Nr —HoMep rpymibl.
C 3agannoii Tognoctsio =¢10™ . Caemarh BHIBOIBI O CXOXMMOCTH METOIOB.

3ananue 4.PEIIIEHUE BTOPOU 3AJAUM JIMHEWUHOM AJITEBPBI
4.1CTerneHHbIM METOAOM HAWTH CIEKTPaJbHBIA PaldyCc M €My COOTBETCTBYIOIIUN COO-
CTBEHHBIN BEKTOP
Hcxonupie nanHbIE:

N.+5 0 N. N. 1
| 3 3.0 N, |1
AFl 2 5 3 NWTE[1

N, N+N N, 1 1

CreneHHOM MeTOJ BBIYMCICHMS 3aKJIIOYaeTcs B CIEAYIOLIEM: HEOOXOAMMO ONpEIeTUTh
BEKTOp V, Mo (opmyme: V=AW 113 IIOJIyYEHHBIX 3HAYEHUN BEKTOPA v BbIOEpEM MaKcHU-

MaJIbHOE 110 MOJLYJIIO 3HaUCHHE. ”V{ j"

4.2 MeTo0M BpalleHHii Iko6u onpeaenuTh Bce cOOCTBEHHbBIE BEKTOPA MATPHIIBI A.

Merton Bpammenus SIKoOU 3aKIH04aeTcs B CIEAYIOIEM: UIIEM MAKCUMAJIBHBIA DJIEMEHT, Je-
>Ka1u1/1171 BBIIIIE rnaBHoﬁ nuaroHamd  agm(K<m).  Belumcomum  yroa  HOBOpOTa
@ ——*arctan( 2 Giem

Ok —am
Marpuny E u usmensem B Hef/i TC 2JICMCHTBI, KOTOPBLIC CTOAT Ha MEPCCCUCHUC CTPOK U CTOH6HOB C

). Onpenenum Matpuily moBopota H, mjist 3Toro BBeieM €IMHUYHYIO

Homepamu K, m; hkk cos®?, hmk=sing?,hym=-sin¢?,hmn=c0s¢?. TToBOPOT OCYIECTBISACTCS MEPEMHO-
xeHueM Matpuil: H Le oM,

3aganue 5.METO/IbI PEIIEHNS TPAHCLIEHJIEHTHBIX YPABHEHUI
5.1 MeTo10M ITOJIOBUHHOT'O JI€JIEHUSI HAUTU 3HAYECHUE YPABHEHUS:

x? X

- =4 * — {]
nNr® Nr Nc
Ha unrepsane xE [NT; Nc].

S. 2 MeTO,Z[OM IIPOCTBIX UTEPALUI PELINTH YPaBHEHUE:!

+2X— (Nc+Nr)=20

Nc=NT

Ha unrepsane xE [N&; N¢],
5.3 Meronom HbroTOHA pemnTh ypaBHEHHE:
2
= — +=+ (Nc*Nr)=0
(Nc+Nr) Ne

Ha unteppane x& [Ne; Ne].

5.4 MeronoM XOpJ peUINTbh YpaBHEHUE:
2

~— +=—(Nc*Nr)=0

(Nz+1)}) Nc
Ha unrepsane xE [N2; Ne].

3aganue 6. AIINTPOKCUMALA METOAOM HAUMEHBIINX KBAZIPATOB.



ITo 3amanHO# TabmWIle MOCTPOUTHh MHTEPIHOJISIIMOHHBIA MHOTOWICH IO TEPBBIM YETHIPEM

y3J1aM, 10 MOCTIeIHUM 4 y371aM M TIO BCeM 5 y3JlaM Ui KaXJIO0To Ciiydasi BBIYMCIUTD (yHKIIMOHAT
HCBA3KH U CPABHUTH PE3YJIbTATHI alllIPOKCUMAIIN:
X - -1 0 1 2
2
y N Nr - N N
c 1 c r

I[JISI HaXO0XIACHHUA BUAA ITIOJITMHOMA U UCKJIIFOUCHU A OTpI/ILIaTeJIBHbIX U IOJOXUTCIIbHBIX OLIN-
60K, BO3BO/STCA B KBaJapaT BCC OHII/I6KI/I M CKIIAABIBAIOTCS IJIA BCCX Y3JIOB

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

Jiis pasHbix mapabon (as pasHbix abC) 3HaueHHe (YHKIIMOHATA HEBS3KH I‘r“r{ab.:] Oyner

pasubiM. [TonpoOyem HaliTH Takue TpH 4YKcaa @, b, C, JUIT KOTOPBIX 3HAYCHHE HEBA3KH I'P{abcj OFbI-
J10 ObI MUHUMAJIBHO.

[TocKoJIbKY HINETCS MUHUMYM (DYHKIIMH TpeX IEPEMEHHBIX, BCE YaCTHBIC MMPOM3BOIHBIC
JOJKHBI TIPUPABHATHCS HYJIO:

g=ﬂ . 2(y; —axx2—bx;-c)(x2)=0
j—jz 0 <== ?zlz(yi — a*xf —bxl-—c)(xf )= 0 (6.2)
@ _ . 2(y, — arx?—by,-c)=0

[Tocne mpeoOpa3oBaHus MOIYYaeM CHCTEMY M3 TPEX JIMHEWHBIX YpaBHEHUH C TpeMs Hew3-
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 ) ra+ (B ) xb+nxee=3L, ()
[Tocne HAaXOXkIECHUS PEIIEHHS] CHCTEMBbl 3alMCHIBAIOT AINPOKCUMALMOHHBIA MOJIUHOM U
CTPOST €ro Ha JeKapTOBOM CHCTEME KOOPAUHAT BMECTE C Y3JIaMHM MHTEPIIOJISALIMH.

3ananue 7. JUHEMHAS ATIITPOKCUMALIASA
ITo 3amanHO# Tabnuile METOJJOM HaUMEHBIIMX KBaJIPAaTOB MOCTPOUTH MHOTOUJIEHBI MEPBOI
Y BTOPOH CTENEHHU, allMPOKCUMHUPYIOIIME TaOJNYHYIO (PYHKIHUIO

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

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

a=Nc+Nr.

Momuomom P(X) = bx + ¢ , B ¢yHkuuu P(x) orcyTcTBYeT KOAQGUIMEHT MpH X2, Te.
a=0, ¥ HeBsA3KA lp{bc] 3aBHCHT TOJILKO OT b 1 C:
n 2 _wn _ _ 2 __
= (Vi = P(x)) =2 (i —bxx; — )" =¥ (7.0)
ITomyuum cucremy
n 2 n _\n
(Zizl x;*b+ (XL x)*c= 1‘:1(7‘:1}’1])
n — n
rx)*b+nxc=2" ()
PemuB 3Ty cucteMy, HaliJieM YHCIOBbIC 3HAUCHHS D W C, Te camble, /U KOTOPBIX KBajpa-
TUYHAs HeBs3Ka OyJeT MpUHUMATh MHHUMaJIbHOE 3HaYeHue. [lomydeHHbIi TakKuM 00pa3oM MHOTO-

(7.2)

anen P(x) = bx + € spnsercss s Tabmuunoit (GYHKIIUM ONTUMAaJIbHBIM B CMBICIIE MUHUMU3A-
[IH HEBSI3KHM CPEU BCEX JINHEWUHBIX MHOTOYJICHOB.

3aganue 8. UHTEPIIOJIALIMS CIVDIAUHAMU
ANIMPOKCUMHUPOBATh TaONIUYHYI0 (QYHKIHIO KYOMUECKUMHU CIUTaliHaMU; TepeMeHHas X H3-
MEHSIETCSl Ha oTpe3ke [a;h], koTtopas pa3douBaeTcst Ha N yacTei. 3HaueHUs TaOaMYHOW QYHKIIUH Ha



[a;b] BeraECTUTE TO hOpMyIIE:

f(X)=Nrx+sin(x)

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

CraenaTh MpOBEPKY: BBIYMCIUTH 3HAYEHUE alllIPOKCUMHUPYOMEH QYyHKIMHM U CIUTaliHA B y3-
JIOBBIX TOYKaX, MEKTY y3JOBBIMH TOUuKamu. HaprcoBaTh CIiaiit U TabInvHy0 (GyHKIUIO.

3aganue 9. YUCJIEHHOE UHTET'PUPOBAHUE
Bbrancnute 3HaueHHE ONpPEEeNCHHOI0 MHTErpaia no (GopmMysie Tpamnenuu ¢ YUCIIOM Y3JI0B
11,21(c maramu 0.1; 0.05) Pe3ynbrar yrounuts 1o ¢popmysie Pynre-PomoGepra.

1=f, ()™ * (Ln(x))"*dx

BbruuciuTh 3HaYCHHE ONPECIICHHOTO HHTEerpaa mo ¢popmysie CHUMIICOHA C YUCIOM Y3JIOB
10,20. Pe3ynpTaT yrounuts no opmyie Pyrre-Pombepra.

I:fc:m(sin(:lcjjg“”‘" * (cos(x))*Nedx

3aganue 10. PEIIEHUE 3AJTIAYN KON JJ151 OBBIKHOBEHHBIX
JANDODEPEHIIMAJIBHBIX VPABHEHUM BTOPOI'O ITOPAIKA.

Pewenue 3anaun Kommm ais O/[Y Broporo nopsiaka cieayromero Buaa
Y7+Y=a*x
y(0)=0,y(0)=a+b
DO=<x=mw
b=Nr
a=y Nc

Pemmuts OLY meronmom Diinepa ¢ uucinom yznoB 5,10,15.Pemmute OAY merogom Pynre-
KytTbI € ynciaom y3nos 5, 10.

B xauyecTBe OLIEHOYHOTO CPEACTBA ATTECTALMU pa3/ieia UCIOJIb3YIOTCS TECThI, UTO-
roBasi KOHTpoJbHas pabora. Tect comepxut ot 10 BompocoB. Ha BeimosiHeHUe 3a1aHus
orBonutcsa 30 munyT. Tect — 310 popMa KOHTPOJIS, HANpaBIEHHAsI HA MPOBEPKY YPOBHS
OCBOEHUS KOHTPOJIUPYEMOTO TEOPETUUECKOTO U MPAKTUYECKOTO MaTepHraia.

IIpuMepHBIN NepeYeHb TECTOBbIX 3a/IaHUI:

Tecr- 1 Pemnenue nepBoii U BTOPOii 32124 JIMHEHHOM aJareopol

1. 3anumuTe npaBuiia npeodpa3oBaHUs MATPULBI IPU PELICHUH 3a/1a4 METO-
noM ["aycca.

2. AOCOmOTHAS TOTPEIIHOCTD — ATO ...

3. 3amummMre BbIpakeHUE, ONpeesolee X, Mo METOAY IPOrOHKH.

4. 3anumwure CyTh MeTO/a 3ehaens.

5. 3amummure BbIpaXXKEHHUE, 10 KOTOPOMY OCYILIECTBIISIETCS MOBOPOT MO METO-
1y BpauieHui AxoOu.

6. Yro sBNsSETCS pelIeHUEM YPaBHEHHUS 10 METO1y MOJOBUHHOTO JICJICHUS?

7. 3anumure KOOpAMHATHI TOYKH, U3 KOTOPOM MPOBOAST KacaTelbHbIE IJIs
MmeTona HeroToHa.

8. Kakwue a5eMeHThI SBISIOTCS COOCTBEHHBIMU YHCIIaMU MATPHUIIbI?

9. 3anuiuTe BeIpaKEeHHUE omnpeesoniee KodpGUIeHTsl P; o METOay Mpo-
TOHKH.

10. 3anuiuTe CyTh METOA MOJOBUHHOTO JICTICHMUS.

11. OTHOCUTENBHAS. TOTPENTHOCTH — 3TO ...

12. Yrto BBIYHCIsETCS MPU 00paTHOM X0je MeToja ["aycca?



13. Kak BBIYMCIHTB YToJl IOBOPOTA (9 1O METOy BpaleHuit Akoou?

14. 3anuimuTe hopmyny s ONPEAEICHHs TOUKU a4 1o MeTony HeroToHa.

15. 3anumure BUA oOpaTHON Matpuubsl H™! mpu pelmeHuu 3a1ad 1o METOMY
SxkoOu.

16. 3anumuTe popmMyny OnpeaesIonIyio 3HaueHue Toukd C o MEeTo1y XOp/I.

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

18. 3anummTe ycnoBUE OCTAHOBKU UTEPAIMOHHOTO MpoIecca Mo METOy Ipo-
CTBIX UTEPALIUH.

19. 3anummTe mopsaok aeicTBuii Mmetona ["aycca.

20. JlaiiTe omnpeesieHre HOPMHUPOBAHHOTO BEKTOPA.

21. Kakyto onepaliiio clieJlyeT BBIIOJHUTD IJIsl MOJy4YeHUs COOCTBEHHBIX BEK-
TOpOB?

22. 3anuimmTe BU]T PaCIIMPEHHON MATPHUIIBI IO METOAY MTPOTOHKH.

23. Kak HaifTu orpeienuTellb MaTpHIlbl PY pelIeHr  3a1a4 1o metoxy ["aycca?

24. 3anumure MaTpuily 1 moBopoTa o Meroay Skoomu.

25. 3anummTe BRIpAXKCHHE, ONPEICTIAIONIEe X; 110 METOIY TPOTOHKH.

26. 3anummre nepByro HOPMY MaTPHUIIBI.

2. 3anummTe BTOPYIO HOPMY MaTpPHUIIbI.

28. 3anumumre TPEThI0 HOPMY MATPHIIBI.

29. 3anumure 4eTBEPTYIO HOPMY MATPUIIBI.

30. 3anummTe BUA YCIOBHS HEOOXOMMMOTO IS PEIICHHs 3a7ad MO METOMY
MOJIOBUHHOTO JICJICHUS.

31. 3anmmmTe BBIpaXKEHHE Ompeaessionee KodPpPuIiueHTsl Q; Mo MeToxy
IIPOTOHKH.

32. 3anumure KOOpJAWHATHI TOYEK JUIsl MPOBEACHMS MPSMON U BBIUUCICHUS
Touku C 10 METOy XOpI.

33. 3anumure nepByr HOPMY BEKTOpa.

34. 3anumure BTOPYIO HOPMY BEKTOpA.

35. 3anumute Gopmyiy ONpeAeSIONIyI0 CEpeuHy OTpe3Ka.

36. 3anummTe eTUHUIIEI K3MEPEHUS A0COTIOTHON TTOTPEITHOCTH.

37. 3anummTe eTUHUIIEI H3MEPEHUST OTHOCUTEITHLHOM IMTOTPEITHOCTH.

38. 3anummTe MOPSIIOK ONPEACIICHUS 0OPAaTHONW MATPHIILI IPH PEIICHUH 3a1a9
o metony ["aycca.

39. Uro sBAsIeTCS CIEKTPATBHBIM PaIycoM?

40. Yro BKIIFOUAET B ceOs MepBas 3a/1a4a JHHCHHONU anreOphI?

41. Kakue MeTo/bl pelieHrs 3a/1a4 Ha3bIBAIOT MPSIMbBIMHU.

42. Kakue meroanl s perenust CJIAY Bol 3Haere?

43. laiiTe onpezesieHre BTOPO 3a/1a4u JTUHEHHOM anreOphl.

44, Yrto Takoe urepanuu’?

45. 3anuiuTte BU UTEPAIMOHHOTO Tpoiiecca o Mmeroay HbroToHa.

46. V3 kakux 3JEMEHTOB COCTOMT MaTpuiia Skoou?

47. 3anuiure BU UTEPAIMOHHOTO MPOIIECCa IO METOAY MPOCTHIX UTEPALIHIA.

48. 3anuiuTe yCIOBUE OCTAHOBKM UTEPAIMOHHOIO IpoIiecca Mo METOAy Ipo-
CTBIX UTEPALIUH.

49. Kakue oTinuuusi MeTojia 3eiierisi OT MEeTo/ia MPOCTHIX UTepaluil Bbl 3HaeTe?

50. 3anuiuTe BUA UTEPAITMOHHOTO TIpoIiecca Mo METOAy 3enIers.



Tect- 2 Uncinennoe uaterpupoBanue u iudpdepenunponanme. Pemenue OY.
B dyem reometpruueckuii CMbICIT ONPEAEIIEHHOTO UHTErpaia?
Kaknmu nuHUsSIMH OrpaHuyeHa Ioa b KpUBOJIMHENHON Tpaneuun?
3anummTe KOOpAUHATHI TOUEK KpuBoauHerHou Tpaneunn ABC/I.
Kak BbrunciuTh BoICOTY Tpanenuu h?
3anumure Gopmyy Tpaneuuu.
Kaxkoii nopsijok TOYHOCTH MO METOY Tpanenuii?
JIJIst CKOJTBKUX Y37I0B IPUMEHSIETCS (hopMyJia Tparemmii?
JIitst cKONTbKUX y3710B ipuMeHsieTcst hopmyrna Cumricona?
3anumute Bua Gopmyinsl CHUMIICOHA.
. Kaxoit mopsimox Tounoctu y popmyisl Cumiicona?
. B kakux ciygasx npumensiercs ¢popmyna Pynre?
. 3amumute Bua opmynsl Pynre-PomOepra.
. 3anummre Bua Gpopmyiisl Pynre.
. B xakux ciyuasx npumensiercs popmyna Pynre-Pom6epra?
15. 3anumuTe GopMyIty ONpeesIonlyio X; 4 Mo Meroay Ounepa mias OLY nep-
BOT'0 MOPSJIKA.
16. 3anmumuTe GopMyITy OMpeaesSIonTyio y; ., Mo Meroay Dumnepa mias OJIY mep-
BOT'0 MOpPSJIKA.
17. Kako# mopsiioK TOYHOCTH MeTo 1a Ditnepa?
18. 3anumute Gopmyiy onpenenstomyo y; ., no merony Pynre-Kyrrer qiigs O1Y
IIEPBOrO MOPsIKA.
19. Kaxoit mopsiiox TouHocty MeToaa Pynre-KyTTer?
20. Bo ckOIbKO pa3 yMEHBIIUTHCS MOTPEIIHOCTD, €CJIA B METO/IE Tparnenuit
YMEHBIINTH 11ar B 2 pasa?
21. Bo CKOJBKO pa3 YMEHBIIUTHCS MOTPEIIHOCTD, €ClId B MeTo1e CUMIICOHA
YMEHBIINTH 11ar B 2 pasa?
22. Tlpu nomoiu kako# 3amensl OJIY BTOpOro pojaa mepexoauT B CUCTEMY ypaB-
HEHHI nepBoro poaa?
23. 3anumute cucteMy ypaBHeHuid aiig OY BToporo mopsiaka mpu perieHuu 3a-
nayu Ko ¢ yueTom 3aMEHBbI.
24. B yem 3akito4aeTcsl YUCICHHOE pellieHne cucTeMbl ypaBHeHui mist OJY BToO-
poTro nopsiAKa npu pemeHuun 3aaaun Komm?
25. 3amumurte Gopmyny Oinepa mias OJY BTOporo mopsika MpHU BBIYUCICHUU

HOo~NoOORwWNE

ol
AOWDNEO

Xit+1:

26. 3amumure Gopmyny Ounepa mias OY BTOoporo mopsaka mpu BBIYUCICHHUH
Yi+1-

27. 3anumute dopmyny Oinepa mns OJY BTOporo mopsiaka mpu BBIYUCICHHH
Zit+1-

28. Kakoii nopsinok TouHocty y meroaa Pynre-Kyrrel aiist OY BTOporo nopsu-
Ka?

29. 3anummrte GopMyIy I HAX0XKACHUS ;1 110 MeToxy Pynre-Kyrrer ms O/1Y
BTOPOTO MOPSIIKA.

30. 3anummre GopMyity Juisl HAXOXKAEHUS Z;, 1 1o Metony Pynre-Kyrtel nns OY
BTOPOTO TOPSIIKA.



Tect- 3 MeToabl 00padO0TKH IKCIIEPUMEHTOB. PelieHne 3a1a4 B 4aCTHBIX
NPOU3BOAHBIX

1.

© o0 N kW

e e N e o
0N U WNRO

Qit1-

19.
20.
21.
22.

23.
24.

Kakoii onepatop Mathcad BeinosiHSICT JTMHEHHYIO HHTSPIIOSAIHUIO?
Kaxoit onepatop Mathcad BbinonHsIeT KyOUUECKYI0 HHTEPIIOJISIIIIIO?
Kaxoit onepatop Mathcad BbITIONHSIET MHTEPIIOJISILIUIO CIUTAtHAMU?
B dem cytb nHTEpHOIALIUN?

Jnia kakoi (PyHKIIUU TPUMEHSIOT HHTEPIIONIALNIO?

Kakum 00pa3oM MOKHO yIy4IINTh HHTEPIIOIALUOHHBIA MHOTOUICH?
3anuIrTe BUJI MHTEPHOIALUOHHOTO MHOTOWJIEHA.

Urto Takoe anmpokcumanus’?

Kakue BUIbI annmpoOKCUMAILIMK Bbl 3HAETE?

3anuiuTe BUJl OITMOKH anpOKCUMALIIH.

. 3anumuite GopMyITy ONPEACIISIONIYI0 (PYHKITHOHAIT HEBSI3KH.

. Kakune ycnoBus TOMKHBI BBIIOJIHATHCS IIPU alllPOKCUMAUn?

. B ueM cyTb JIMHEHHON anmpokcuMauu?

. 3anuIuTe CUCTEMY YPAaBHEHUH IO METOAY HAMMEHBIINX KBaJpaTOB.

. 3anumuTe BUJI KyOMYECKOTO MHOTOWJICHA NP CIUIAWH-UHTEPIIOJIAIINH.
. Uemy paBHBI CIUIaHBI HA KOHIIAX OTpe3Ka?

3anummte Gopmyiy Ui onpenesnenns kodgpduuueHTos P .
3anuimTe BhIpAXKEHUE ISl ONPEAEIICHHUS] MPOrOHOYHBIX KOA((UIIMEHTOB

3anummTe GopMyity AJis ONpPeNesICHUs m;_1.

UTo0 HA3BIBAIOT KPAEBBIMU YCIOBHUSIMHU IIEPBOTO POJA.
UT0 HA3BIBAIOT KPAEBBIMHU YCIOBHUSIMHU BTOPOTO POJIA.
UTo0 HA3bIBAIOT CMEIIAHHBIMA HAYAJIbHBIC YCIOBUSL.

yi_y‘

Popmyna y’ - L 4+ 0(h) SBIACTCA...
h

3anumure BUA perieHus auddepeHnaIbHOr0 YpaBHEHHsST BTOPOTO TOPSIKa

JUISL PELLICHUS] KPAaeBOU 3a1a4uH.

25.
26.
217.
28.
29.
30.

v (xp).

3anuIInATe KpaeBble YCIOBHS B KOHEYHO-PA3HOCTHOM BHUJIE.

3anummte GopMyITy Uil BBIYUCICHUS N 10 METOy KOHEUHBIX Pa3HOCTEH.

B dem 3aknrouaercs cyTh METO/Ia KOHEUHBIX Pa3HOCTEN?

3anuiurte popmyiy A BIYMCIEHHS Y’ (@) 0 METO1y KOHEYHBIX Pa3HOCTEH.
3anummte Gpopmyity s BerauciaeHus y’ (D) mo MeTomy KOHEYHBIX pa3HOCTEH.
3anMIInTe ypaBHEHHs Ui HaXOKAEHWsS BHYTpeHHUX Touek X;: y(x;), ¥'(x;),

Kpurepun oLieHKM TECTOBBIX 3aJaHUM:
1. ITonHOTa 3HAHUI TEOPETUUECKOTO KOHTPOJIMPYEMOTO MaTepuara.
2. KonnuecTBo NpaBUIIbHBIX OTBETOB.

Kpurepuu oieHKHM TeCTOBbIX 32/1aHUI, YCTHBIX OIIPOCOB!

1. ITonHOTa 3HAHUI TEOPETUUECKOTO KOHTPOJIUPYEMOTO MaTepraIa.

2. KonnuecTBo npaBUIIbHBIX OTBETOB.

TectoBoe 3aganue / ONMPOC CUYUTAETCS CAAHHBIM, €CIIA CTYJEHT NMPaBUIBLHO OTBETHI
Ha 60 POIIEHTOB OT OOIIETO YKCIia BOIIPOCOB.



Kpurepuu oneHuBanus Ouenka
Cryaent orBetus Ha 90 % (u Gosee) BOIPOCoB OtnnynHo
Crynent orBetri Ha 70-89 % Bompocos Xopouo
Crynent otBetii1 Ha 60-69 % Bompocos Y 10BIETBOPUTETHLHO
CtyzaeHT OTBETHII MeHee 4eM Ha 59 % BonpocoB HeynoBiaeTBOpUTEIBHO

Cymma 6aiioB Mo pasfenaM JTUCHUIUIMHBI CKIIaJAbIBAETCS U3 OLIEHOK, MOJTyUYEeHHBIX
oOydJaronumcsi B T€YEHHE ceMmecTpa Mo BceM ¢dopmam Tekyiiero koHTposs. Kaxmas
dbopma KOHTpOJIS olileHuBaeTcs 6anmioM B uHtepBaie ot 0 go 10.

IIpoMeskyTOYHASE aTTECTAUSA OCYIIECTBJIACTCH B opMe 3a4eTa
st mpoMeKyTOYHOM aTTeCTallK MPEeTyCMOTPEHBI TEOPETUUECKHUE BOIPOCHI.
[To wtoram oOy4eHMS BBICTABIISIFOTCS 3a4€T.

IIpuMepHbBI IepeYeHb BONIPOCOB K 3a4eTy

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

2. Ucnonws3zoBanue metoza ['aycca i BBIYUCICHUS] 0OpaTHON MaTPHIIBI.

3. Pemienue CJIAY meToa0M NPOTOHKH.

4 Urepaunonubsie MeToasl pemiennss CJIAY. HopMbl MaTpull 1 BEKTOPOB.

5. Meron mpocCThIX UTEpaLUil.

6. Meron 3eiaens

7. Pemienue BTOpo# 3a/1auu JIMHEHHOU anreOpbl. CTEIEHHONW METO 1 BHIYMCIICHUH
CIIEKTPAJIIBHOTO PAaINyCa.

8.Meton Bpamenuit SAkoow.

9. MeTobl pelieHusl TPAaHCUEHICHTHBIX YPaBHEHHU. METOT MOJOBUHHOTO JIEJIe-
HUS

10. Meton xop.

11.Meton kacatensHbiX (HproTOHA).

12. MeToa utepanuii.

12. Pemienrie cucteM HEJIMHEMHBIX ypaBHEHH. MeTon nuHeapu3anuu HproToHa.

13.Metona nipoctoii urepanuu s pemennst CHAY.

14. UnTepnionsiius QyHKIIHA.

15. AnnpokcuManusi METOIOM HaMMEHBIIIUX KBaapaToB. JIMHEHas annpoKcuMa-
1HUsL.

16. KBagpaTtuyHas anmpoKCUMarus.

17. NHTEeprionsauus CrulaiiHaMu.

18.YUucnennoe nuddepeHimpoBaHue.

19.Yucnennoe unrerpupoBanue. Dopmyna Tpanenui.

20.Metox Cummncona.

21. ®opmynsl Pynre u Pynre-Pombepra.

22 .Pemenue 3amaun Komm g OJ1Y.

23. Meton Ditnepa qis pemenust OJY 1 nopsinxa.

24. Meton Pynre-Kytrsl muist pemienus OY 1 nopsnka.

25. Meton Ditnepa qis pemenust OJY 2 nopsiaka.

26. Meton Pynre-Kytrsl muis pemienus OY 2 nopsnka.

27. Pemienue kpaeBoit 3agauun aiist OY.



28. MeToa KOHEUHBIX pa3HOCTEM.
29. PazHOCTHBIE CXEMBI JJIsl YpaBHEHUS TEIIONPOBOAHOCTH. [lorpenHocTs ar-

IMPpOKCUMAaIllUH.

30. MeTo/ ceTok pH pEIICHUH YpaBHEHHUS TEIIONPOBOAHOCTU. SIBHAs cxema.
31. MeToJ ceTok npu pelIeHU YpaBHEHUS TEIIONpoBOAHOCTU. HesBHas cxema.

Kpurepuu oueHku 3auera
IHIkaJjabl oeHKH 00Pa30BaATEJIbHBIX J0CTHKEHUN

Cymma 0aJ10B Onenka no 4-x 0aJJIbHOI MIKaJIe 3aver Onenka (ECTS)
90-100 OTIIUYHO 3auTeHo A
85-89 XOpOIIIO B
75-84 C
70-74 D
65-69 YIOBJIETBOPUTEIIBHO
60-64 E
Huxe 60 HEYJIOBJIETBOPUTEILHO HE 3a4TEHO F
banisl
(utoroBoit Bannbl
. . TpedoBanus K 3HAHUSIM
PEHTHHTOBOM (3auer)
OLIEHKH)
100-90 3auTeHo TEOPETUYECKOE COJEpP)KaHHE Kypca OCBOEHO TMOJHOCTBIO, 0e3
24 — 40 6amnoB | mpoOenoB, HEOOXOAMMbIE MPAKTUYECKHE HAaBBIKA pPabOTHl C
OCBOEHHBIM MaTepHUaIoM chOpMUPOBaHBI, BCE
MPEeIyCMOTPEHHBIE TMPOrpaMMOil oOydeHus ydeOHBIC 3aqaHus
BBITMIOJTHEHBI, KAYECTBO MX BBITIOJHEHUS OLIEHEHO YMCIIOM 0asioB,
OJIM3KUM K MaKCUMAJTbHOMY
85 -89 TEOPETUYECKOE COJEpPKaHHE Kypca OCBOEHO TMOJHOCTBIO, 0e3
po0esioB, HEOOXOAMMbIE TPAKTUYECKUE HAaBBIKM pabOThl C
OCBOGHHBIM MaTepHalloM B OCHOBHOM C(HOPMHPOBaHBI, BCE
IPEeyCMOTPEHHbIE MporpaMMoil oOyueHuss ydeOHble 3aJaHus
BBITIOJTHEHBI, KAueCTBO BBHIMIOJHEHHS OOJBIIMHCTBA W3 HUX
OILICHEHO YHCJIOM OaJlIoB, OJIM3KUM K MAaKCUMaJIbHOMY.
75-84 TEOPETUYECKOe COJAEP)KaHHE Kypca OCBOEHO TOJHOCThIO, 0e3
npo0eJIoB, HEKOTOphIe TMPAKTUYECKHE HABBIKU pabOTBI  C
OCBOGHHBIM MaTrepuaioM Cc(HOpPMHUPOBAHBI HEIOCTATOYHO, BCE
IPEelyCMOTPEHHbIE MpOorpaMMoil oOyueHusi ydeOHble 3aJaHus
BBITIOJTHEHBI, KA4e€CTBO BBIMIOJHEHUS HHU OJHOTO M3 HHX HE
OIICHCHO MHUHUMAJIBHBIM YHUCIIOM OaJJIOB, HEKOTOPBIC BHJIBI
3aJJaHUM BBIMOJHEHBI C OIHOKAMHU.
65-74 TEOPETHUECKOE COJepKAaHUE Kypca OCBOEHO YacTUYHO, HO
npoOesl He HOCST CYIIECTBEHHOTO XapakTepa, HeoOXOIMMbIe
MPAKTUYECKHE HABBIKM pPa0OTHI ¢ OCBOCHHBIM MAaTEpHaliOM B
OCHOBHOM C(HhOpPMHPOBAHBI, OOJBITMHCTBO TPEIYCMOTPEHHBIX
nporpaMMoii  oOydeHuss y4eOHBIX  3aJaHWil  BBIMOJHEHO,
HEKOTOPBIC W3 BBITOJIHEHHBIX 3aJaHHUN, BO3MOXHO, COJEpXKaT
OIIINOKHU.
60-64 TEOPETUYECKOE  COJEp)KaHWE Kypca OCBOCHO  YaCTHUYHO,
HEKOTOpBIC MPAKTUYECKHE HABBIKM pa0dOThI HE CHOPMHUPOBAHBI,
MHOTHE TIPEIyCMOTPEHHBIE MPOrpaMMOi OOy4YeHHS Yy4ecOHBIC
3aJJaHUsl HE BBIMOJNHEHBI, JUOO KA4yeCTBO BBITIOJHEHUS
HEKOTOPBIX M3 HHUX OICHEHO YHCIOM OaJlioB, OJM3KUM K




MUHUMAITBHOMY
Hwuxe 60 HE 3a4TE€HO OuYeHb Clla0ble 3HAHWS, HEIOCTATOYHBIE JIJIS MOHUMAaHUsS Kypca,
0-23 GamtoB | mMeeTcst OOJIBIIIOE KOJIMYECTBO OCHOBHBIX OIIMOOK U HELOUYETOB

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecIieYeHne
Y4eO0HOi THCIUIITHHBI
OcHoBHas TUTEpaTypa:
1. baxBanos, H. C. Yucnennsie metonsl : yueOnuk / H. C. baxsanos, H. I1. XXun-
koB, I'. M. KoGenpkoB. — 9-e m31. — Mocksa : Jlaboparopus 3nanuii, 2020. — 636
c. https://e.lanbook.com/reader/book/126099/#1
2. Cnabnos, B. JI. Yucnennsie meroasl : yueOnuk / B. JI. CnabuoB. — CaHKT-
[etepOypr : Jlans, 2020. — 392 c. https://e.lanbook.com/reader/book/133925/#1
JlomoTHUTEIBHAS TUTEpATYpA.
3. Onerun, U. I1. Beaenue B unciieHHbIe MeTOBI | yueOHOe tocodue / U. I1. Ome-
rud, J. A. Kpacnopyukmii. — Hosocubupck : HITY, 2018. — 115
c. https://e.lanbook.com/reader/book/118322/#1
[IporpammHoe obOecnieuenne U HTepHET-pecypChl:

DeKTpoHHO-0MOMMoTeuHas cucreMa «Jlauwy - http://e.lanbook.com.

DekTpoHHO-0MOaHoTeuHas cucteMa «FOpait - http://www.biblio-onlain.ru.

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

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

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

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

WutepHer-YHuusepcurer Mudopmannonnsix TexHosoruii -http://www.intuit.ru
I[JI;I NOPOBEACHUS MPAKTHUYCCKUX 3aHATHH M BBITOJHCHHS CaMOCTOSATCIBHOM

pabOThI HCHOJB3YIOTCS y4eOHBIE KOMIIBIOTEPHBIE KJIAacChl C BBIXOAOM B MHTepHET M

JIMIIEH3UOHHBIM IIPOrPAMMHBIM 00€CIIEYeHUEM.

NogagkowodE

MarepuajibHO-TeXHHYECKOe o0ecneyeHue y4eOHOM M CUUIIIMHbI

JIeKIMOHHBIE 3aHATUS MPOBOAATCS B ayAUTOPUAX: yueOHass meOenb, yueOHas Joc-
Ka, KOMIUIEKT MYJbTUMEIUHHOTO 000py0BaHUS

[TpakTHueckue 3aHATUS TPOBOJAATCA B KOMIBIOTEPHBIX Kjaccax: yueOHast MeOeb,
yueOHasi JocKa, KOMIUIEKT MYJIbTUMEIUHHOTO 000pyA0BaHNUs, NEPCOHATIbHbIE KOMIIbIO-
TEPHI.

st camocTosSITeNhbHOM PaboThl 00YUYAIOITUXCS UMEETCS: YUTAIBHBIN 3aJ1 C BBIXO-
oM B ceTb MHTepHeT: YueOHas mebelb, KOMIUIEKT MYJbTUMEIUHHOIO 000pyA0BaHMS,
MIEPCOHAJIBHBIE KOMITbIOTEPHI, MDYV

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUY /1JIsl CTY/IEHTOB

1. Ykazanus 115 npoCayIlIMBaHus JICKLIHUI
[lepen HayasioM 3aHATHN BHUMATEIHLHO O3HAKOMUTHCS C YICOHBIM TUTAHOM TPOBE-

JCHHS JIEKIIUNA U CIMCKOM PEKOMEHI0BAaHHOU JINTEPATYPHI.

[Iepen mocemieHneM OYEPEAHOM JIEKIIMU OCBEXUTH B MAMSATH OCHOBHBIE KOHLEII-
MW TIPOMJIEHHOTO paHee maTepuaina. [loaroToBUTh mpu HEOOXOAMMOCTH BOMPOCHI TIpe-
nogasarelto. He Hajo onacaThesi, 4YTO BOMPOCH MOTYT OBITh IPOCTHIMH.
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Ha nexkuuu ocCHOBHOE BHUMAaHHUE CIIEIyeT yIemsiTh He (opMyjaM U mMaTeMaThde-
CKHMM BBIKJIaJKaM, a COAEPKAaHUIO N3YyYaeMbIX BOMPOCOB, ONPEIEIECHUAM U TOCTAHOBKAM
3aaad.

B npornecce u3yueHus: JEKIIMOHHOTO Kypca HEOOXOJUMO MO0 BO3MOKHOCTU YaCTO
BO3BPAILATHCS K OCHOBHBIM IOHATHAM M METOAAM PELICHUS 3a/1a4 (3/1eCh BOBMOXEH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUN CTYJCHTOB).

JKenarenbHO MCIIONB30BaTh KOHCIIEKTHI JEKIMM, B KOTOPBIX UCIIOJIB3YETCS MTPUHSI-
Tas MpernoiaBaTesieM CucTeMa 0003HaUCHHM.

Jlnst 6onee nmoApoOHOro U3y4eHHs Kypca cieayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS HCTOYHUKAMU.

2. YKa3aHus ISl y4acTUs B PAKTUYECKHUX 3aHATHSIX

[lepen mocemeHUeM YsACHUTH TEMY IMPAKTUYECKOTO 3aHATHS U CaMOCTOSATEIIBHO
U3YYUTh TEOPETUUECKUE BOIIPOCHI.

B KOHIIe TPaKTUYECKOTO 3aHATUSA IPU HEOOXOAUMOCTH BBISICHUTH Y MpenojaBaTe-
JI1 HESICHBIE BOIPOCHI.

OCHOBHBIE pe3yNbTaThl BHITOJIHEHUS padOThl HEOOXOAUMO pacledaTaTh.

3. Yka3zaHus Juisl BBIIIOJHEHUS] CAMOCTOSITENILHOM paboThI

[lonyunuTts y mpernogaBareis 3aJaHue U CIIUCOK PEKOMEHIOBAHHOW JIUTEPaATypPBI.
N3ydenne TeOpeTHYECKUX BOMPOCOB CIEAYET MPOBOAUTH IO BO3MOYKHOCTH CAMOCTOS-
TEJIbHO, HO IIPH 3aTPYAHEHUSX 00paIaThCs K MPErnogaBaTeo.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipu BBINOJHEHUHU 3aJaHHUI 1O YCMOTPEHHUIO IpenojaBareis padoTa MOXKET ObITh
OlleHEHa 0e3 MUChMEHHOr0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, IpHU
YCJIIOBUM aKTUBHOM CaMOCTOSATEIbHON paOOTHI.

IIoaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTonnqecmle PEKOMEHIANUNA NI HpeHO)IaBaTeJIei/i

1. Yka3zanus ny1s npoBeAEHUS JIEKIUN

Ha nepBoii BBOAHOM JIEKIIMU clienaTh OOIIMii 0030p coAep:kaHusl Kypca U OTMe-
TATHh HOBBIE METO/IbI M MOAXO/IbI K PEIICHUIO 3aJa4, PACCMAaTPUBAEMBIX B KypCe, I0BECTH
710 CTYJI€HTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIPOCHI.

[Tpy MOArOTOBKE K JIEKIIMOHHBIM 3aHSATUSAM HEOOXOJUMO MpPOAYMaTh IUIAH €ro
IIPOBEJICHHUS], COIEPKAHUE BCTYIIUTEIBHON, OCHOBHOU M 3aKIHOYUTEIBHOW YaCTH JIEKLIMH,
O3HAaKOMHTHCSI C HOBUHKaMH Y4eOHON U METOIMYECKON JTUTEpaTyphl, MyOIUKALUIMU T1e-
PHUOANYECKOHN MEYATH IO TEME JIKIIMOHHOTO 3aHATUA. Y TOYHUTH IUIAH IPOBENCHUS Ce-
MHHApPCKOT'0 3aHATHSA 1O TeMe JeKuuu. [lepen n3noxenneM TeKymero JeKIMOHHOIO Ma-
Tepuaia HalOMHUTH 00 OCHOBHBIX UTOTaX, JOCTUTHYTBHIX Ha Ipeabayunmx jekuusax. C
ATOM 1ENbIO 337aTh HECKOJIBKO BOMPOCOB ayJAUTOPUU U OCYIIECTBUTH BHIOOPOUYHBIA KOH-
TPOJIb 3HAHMS CTYIECHTOB.

B Xxozae JIeKIIMOHHOTO 3aHATUS MpenoAaBaTeNb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, 03HAKOMHTh CTYJICHTOB C MEPEYHEM OCHOBHOM M JIOMOJIHUTEIBHON JIUTEPATY-
pBI IO TeMe 3aHATUs. PackpbiBas cojiepxkaHue y4eOHbIX BOIPOCOB, aKIIEHTUPOBATh BHU-



MaHUE CTYJICHTOB HAa OCHOBHBIX KaTEroOpHsX, SIBJICHUSX M MpOIeccax, OCOOCHHOCTIX MX
npoTrekaHus. PacKpbeIBaTh CyIIHOCTh U COAEPKAHUE PA3IUYHBIX TOUEK 3PEHUSA U Hayy-
HBIX MOJIXO/I0B K OOBSICHEHUIO TE€X WA UHBIX SBICHUM U MPOLIECCOB.

Cnengyer apryMeHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3HUIIMIO IO CIOPHBIM
TEOpPETUYECKUM BompocaMm. [IpuBoauThs mpuMepsl. 3aaaBaTh M0 XOAY U3JI0KEHUS JICKIIHU-
OHHOT'O MaTepuana PUTOPUUECKHUE BONPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. JTO CHO-
COOCTBYET aKTHBH3AI[MM MBICIUTEIBHON JESTEIBHOCTH CTYACHTOB, MOBBIIMICHUIO HX
BHHMAaHHS ¥ MHTEpeca K MaTepuaily JEKUUH, ee coaepxanuto. [IpenogaBaTens N0HKEH
PYKOBOJHUTH PabOTON CTYIEHTOB IO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepHaa, mo/I-
YepKUBaTh HEOOXOAUMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN H3ydaeMOon
TE€MBI, 0CO0O0 BBIACIIASI, KaTeropuajabHbI anmnapar. B 3akitouuTenbHOM YacTH JIEKIUU
HE00X0uMO c(OPMYJIUPOBATh OOIIME BBHIBOJABI MO TEME, PACKPBIBAIOIINE COJIEPIKaHNE
BCEX BOIIPOCOB, MOCTaBJIEHHBIX B JeKUUU. OOBSBUTH IUIAH OYEPEIHOIO MPAKTHYECKOTO
3aHATHA, JaTh KPATKUE PEKOMEHIAMU IO MMOJATOTOBKE CTYJAEHTOB K ceMuHapy. Onpene-
JIUTh MECTO U BPEMs KOHCYJIbTAllMU CTYJICHTAM, IOKEJIABIINM BBICTYIIUTh HA 3aHATHH C
JOKJIaIaMH.

Ha nocnenneit nekuuu yAaeauTh Bpems 1751 0030pa HanboJiee BaXKHbBIX MOJI0KEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3aHus U1 IPOBEICHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3AHITHS.

OOCyaUTh OCHOBHBIE TTOHSITHS, CBSI3aHHBIE C TEMOIA.

B mpouecce pemienus 3aga4 BECTU AUCKYCCHIO CO CTYJEHTAMH O MPaBHIBHOCTH
MPUMEHEHHUS TEOPETUYECKUX 3HAHMI.

OTMmeyaTh CTyICHTOB, HAMOOJIEE aKTUBHO YYACTBYIOIIMX B PELICHUU 337a4 U JUC-
KYCCHSIX.

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

3.Yka3aHus 1o KOHTPOJIO CAMOCTOSITEIbHON pabOThI CTYICHTOB

[To ycMoTpeHuto mpernonaBaress 3a/laHue Ha CaMOCTOSATENbHYIO pabOTy MOXET
OBITh MHIUBUTYAIbHBIM WJIM (PPOHTATILHBIM.

[Tpu ucnonab30BaHUM HWHIUBUAYAJIbHBIX 3aJlaHUN TpeOOBaTh OT CTYJEHTa IMUCh-
MEHHBIN OTUET O MPOeIaHHOM padoTe.

[Tpu mpuMeHeHHnH (POHTAIBHBIX 3aJaHUM BECTH KOJUIEKTUBHBIE OOCYKICHHS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUUYECKUX TOJIOKESHHI.

C 1enbo KOHTPOJISI KaueCTBa BBINOJHEHUS CaMOCTOSTENbHON padoThl TpeOOBATh
WHJUBUyaJIbHbIE OTYETHI (JOIMMYCTUMO BMECTO MHCHbMEHHOTO OTYETa MPUMEHSTh UHIU-
BUJlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cooTBeTCTBUU ¢ TpeboBanusmu OC HUAY MUDU no
HamnpasaeHuto 09.03.02 MuadopmanrioHHbIE CUCTEMBI H TEXHOJIOTHH.

Pabouyto mporpamMmmy coctaBui K.T.H., J01eHT Kadeapsl [.B. Oukyp

Peniensent: k.1.H., noneHt T.A. Edbpemona

IIporpamma omoOpena Ha 3aceganun YMKH «udopMannoHHble CUCTEMBI U
TEXHOJIOTUW.

[Ipencenarens yuebHo-meToauueckoit komuccuu O.B. Buitak



