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1. He.]'lb H 3aJJa91 OCBOCHUS JUCIHUIIJIUHBI

Jucnunnuna «MeToabl TOCTPOSHUSI OJTHOPOAHBIX PA3HOCTHBIX CXEM» SIBJISIETCS TUCHUILTUHOMN
o BBIOOPY TO MOATOTOBKE BhIMycKHHKOB HampasieHus 01.03.02 — «[IpukinamHas maTemMaTwka |
nH(QOpMATHKa» M BXOJHUT B MPOOJIEMATHKY, CBSI3aHHYIO C PEIICHUEM YHCICHHBIMH METOIaMHU
muddepeHInanbHBIX ypaBHEHUH (OOBIKHOBEHHBIX, B YACTHBIX IPOW3BOJHBIX, MHOTOMEPHBIX) M HX
HCCTIEIOBAaHUEM COBPEMEHHBIMU CpeACTBaMU. ByIayT W30XKeHBI pa3iudyHble METOIbl MOCTPOCHUS
Pa3HOCTHBIX CXEM, TPUEMBI MIOCTPOCHUSI ANIPOKCUMHUPYIOLIUX CXEM.

IMean ocBOCHUS TUCITUTIIMHBL;

— TMOATOTOBKA BBIMYCKHUKA, BIIAJICIONIETO OCHOBHBIMH METOJAMH TIOCTPOSHUS OJHOPOJIHBIX
pasHocTHbIX cxeM (OPC);

— (OpPMHUPOBAHUE CHCTEMBI TEOPETUICCKUX, METOIUYCCKUX 3HAHUN W MPAKTUYECKUX HABBIKOB
MMOCTPOCHHST OJHOPOJHBIX PA3HOCTHBIX CXEM I MPHUKIAJHBIX 3a7ad MaTeMaTHYeCKOW (DHU3HKH,
OTNITHUMAJILHOTO M0I00pa METOIa JIJIsi KOHKPETHOM MPAKTUICCKOW 3a]1a4uH;

— T1OKa3aTh, 4YTO TpH (OPMYIUPOBKE PA3HOCTHON 3aJadyu, IMOMHMO AaIlIPOKCUMAIUH
i GepeHInaTIbHOTO YPaBHCHHSI, HEOOXOJUMO OIMMCaTh B PA3HOCTHOM BHJIE JOIOJHHUTEIBHBIC
ycIoBUs (KpaeBble M HAYaJIbHBIC), 00OSCIICUNBAIOIINAE BBIJICJICHHE SAMHCTBCHHOTO PEIICHHS W3 BCel
COBOKYITHOCTH BO3MOYXHBIX PEIICHHI;

— TIOKa3aTh, YTO TPH pEIICHWH 3aJa4d NPUOIMKCHHBIM METOJIOM HaJ0 HUMETh
MPEIBAPUTEIIEHOE CY)KJIEHHE O TOM, ¢ KaKOW TOYHOCTHIO MOYKHO TPHUONHM3UTH TOYHOE pPEIICHHE
3a/1a4u;

— TI0Ka3aTh, YTO BOIIPOC O CBS3H MOPSAKA TOYHOCTH C MOPSIIKOM alMpPOKCHUMAIIUU CBOJIUTCS K
BOIIPOCY O XapaKTepe 3aBUCUMOCTH PEIICHHUsI PA3HOCTHOM 3aJ]a4uM OT IIPABOM 4acTu;

— MOKa3aTh, YTO YCTOMYMBOCTh €CTh BHYTPEHHEE CBOMCTBO Pa3HOCTHOM KpaeBOW 3a7a4dl U OHO
dbopMyaupyeTcs HE3aBUCHMO OT KakoW-mmbo cBs3u ¢ AuddepeHImaibHO KpaeBoil 3amaveit (B
YaCTHOCTH OT allpPOKCHMAllUM M CXOJMMOCTH), OJHAKO, €CJIM pa3HOCTHAas KpaeBas 3ajaya
anmpoOKCHUMUPYET Ha pemeHun audQepeHnuaibHyo0 3a7ady W YCTOMYMBA, TO HMEET MECTO
CXOJUMOCTh U TPU ATOM TMOPSJAOK CKOPOCTH CXOJUMOCTH OTHOCHUTEIBHO IIIara CETKH COBIAJACT C
MOPSKOM anpOKCHUMAIUH;

— MOKa3aTh, YTO TIOHATHS CXOJUMOCTH, alllTPOKCUMAIIUN U YCTOMYMBOCTH HMEIOT CMBICII, €CIIH
TeM WIH WHBIM CIIOCOOOM BBEIIEHBI HOPMBI B IPOCTPAHCTBAX, KOTOPBHIM MPHUHAJIC)KAT PEIICHUE W
MpaBas 4aCTh CXEMBbI;

— MOKa3aTh, YTO OOBIYHO MPHUHSATO BHIOMPATh HOPMY TaK, YTOOBI IIPHU CTPEMJICHUH II1ara K HYJIIO
OHA MEePexXoJiuia B Ty WIM UHYIO HOPMY 33JJaHHBIX Ha BCEM OTpe3Ke (YHKIIHI, B KOTOpPOH ymaercs
JI0Ka3aTh CXOJAUMOCTh H3y4aeMOl KOHKPETHOU Pa3HOCTHOMN CXEMBI;

— MO0Ka3aTh OCHOBHBIE MIPUEMBI MIOCTPOCHUS alIPOKCUMUPYIOIINX CXEM: 3aMeHa MPOU3BOTHBIX
Pa3HOCTHBIMH OTHOIICHUSMH;, METOJI HEOIpeAeeHHbIX Ko3dduimentoB (Oonee oOmuii crocod
MMOCTPOCHUS PA3HOCTHBIX CXEM, COCTOSIIUK B TOM, YTO MPUOIMKAECTCS HE KaKJas MPOU3BOAHAS B
OTIIETBHOCTH, a cpa3y Bech auddepeHInanbHbIl ONepaTop) ¢ UCHOJIb30BAHUEM TPEXTOUYEYHOTO U
YEeTHIPEXTOUEYHOTO MIabJloOHa ¢ amnmpoKCMMallMell MepBOro TMopsAaka Mo Imary h, a Takke C
HCII0JIb30BaHMEM YETHIPEXTOUEHHOTO MIa0JI0HA C anMpOKCUMallield BTOPOTo MOpsaKa 1o /;

— TM0KazaTh, 4YTO B METOAE HEOMpPEIeNeHHbIX Ko3(pPUIMEeHTOB MOXHO m0100paTh
K03 GUIIMEHTHI TAKUM 00pa3oM, YTOOBI IOTYYUTh HYKHBINA MOPSAIOK alpPOKCUMAIIIH;

— MOKa3aTh, YTO METO]I HEOMPeAeNeHHBIX KOA(PUIIMEHTOB MPUMEHNM U B CIy4ae YpaBHEHUH ¢
MepeMEeHHBIMU KOd(hUITMEHTaMH, U B CIy4yae HEIMHEHHBIX 3aJad4, U B CIy4ae CXeM C MepeMEHHBIM
marom (T.€. HEpaBHOMEPHOM CETKH);

— T1O0Ka3aTh, YTO METOJOM HEOMPEIEICHHbIX KOI(PPUIMEHTOB MOXHO YOemuThCs B
€IMHCTBEHHOCTH (OPMYN C HCIOIB30BAHHEM TPEX Y3JOB (C TOYHOCTHIO JI0 HECYIIECTBEHHOTO
MIPOU3BOJIA €CTh TOJBKO OAMH HA00P KOA(D(UIIMEHTOB, IPU KOTOPOM UMEET MECTO TOYHOCTh MEPBOTO
MOPSIIIKA);



— PAacCcMOTPETh [1Ba CYIIECTBYIOIIMX BECbMa BA)KHBIX IPUEMA MOCTPOEHUS PA3HOCTHBIX CXEM:
nepeviti — OCHOBAH HAa MCIOJIB30BAaHMM 3amucd Au(p(GEepeHINaTbHOr0 ypaBHEHUsS, ISl KOTOPOTO
CTPOMTCS PA3HOCTHAs cXxeMa, B (opMe HMHTErpaJIbHOTO 3aKOHA COXPAHEHHS M  IOJIydaroTCs
JIMBEPreHTHBIE CXeMBbl (HEOOXOJMMOCTh B HCIOJIb30BAHUHU TAKOTO IpHUEMa BO3HUKAET TPHU pacyere
0000IIEHHBIX pelIeHUl, He 00JaNaroIKX JTOCTaTOYHBIM YHCIOM TMPOU3BOAHBIX WM JIaXKe BOOOIIE
Pa3pbIBHBIX); 6MOpPOli — METOJl KOHEYHBIX 3JIEMEHTOB OCHOBAH Ha HMCIOJb30BAHUU TOW WM WHOU
BApUAIMOHHOM MOCTaHOBKU JuddepeHnaipHOll  KpaeBoM 3ajaud, pelieHne KOTOpOW Hajlo
BBIYMCIUTH (37€Ch IOIY4alOTCS BapUallMOHHO-PA3HOCTHBIE CXEMbl WM NPOEKIIMOHHO-PAa3HOCTHBIE),
YTO TO3BOJSET CTPOUTH PA3HOCTHBIE CXEMBbl Ha HEPETYIAPHBIX CETKaxX, Oojiee MEIKUX TaM, TIe
pelieHre MeHsercs bosee ObICTPO;

— paccMOTPETh NMPUEMbl KOHCTPYHPOBAHUS I'PAHUUHBIX YCIOBUMN MPHU MOCTPOEHUH PA3HOCTHBIX
CXEM Ha MpUMEpe pa3IUYHbIX YPaBHEHHH — MepeHoca, TEIJIONPOBOAHOCTH C MOCTOSHHBIMU H
MepEeMEHHBIMU KO3(ppUIIMeHTaMu, HEIMHEHHON 3ajaul O TEIJIONPOBOJHOCTH;

— TIOKa3aThb HEOOXOJMMOCTh COXPAaHEHHS CBOMCTBAa (PM3MYECKOIO IMpolecca Mpu NEPexoie OT
HENpPEepBIBHON Cpebl K AUCKPETHOW MOJIEIH, YTO HEOOX0AMMO, YTOObI PA3HOCTHBIE CXEMbl OTpaKaju
B IPOCTPAHCTBE CETOYHBIX (YHKIMA OCHOBHbIE CBOICTBa Ju((epeHINaIbHbIX YpaBHEHUN
(caMOCONpPsHKEHHOCTh U 3HAKOOIPE/IETIEHHOCTh ONEepaTopa, BBHIMOJIHEHUE ONPEIEICHHbBIX allPUOPHBIX
OTIEHOK);

— paccMOTpeTh MHTErPO-UTEPHOJISIUOHHBIN METOJl MOJYyYeHHs] PA3HOCTHBIX CXEM 3a/IaHHOTO
KadecTBa (1Ba croco0a — ¢ WCMOJIb30BaHWEM ypaBHEHUs OajlaHca W KBaJpaTypHBIX (GOpMYI, a TakkKe
OCHOBAHHBIN Ha ABYKPAaTHOM MHTErpUPOBaHUU AU(DepeHIINaTIbHOTO ypaBHEHMS);

— paccMOTpEeTh BapHAIlMOHHO-pa3HOCTHRIE MeTo bl (Putiia u byOHoBa — Nanépkuna, a Takke
CBOICTBa orepaTopa ypaBHEHHS, KOTOPbIE JTOJDKHBI MMETh MECTO JI MPUMEHEHHUS TOTO WJIM WHOTO
METO/1a);

— PpaccMOTpeTb METOJI CYMMAaTOPHBIX TOXJECTB (METOJ amMpoOKCHUMAlMd HHTETPabHOTO
TOXCCTBA);

— PaccMOTPETh METO/I ANMPOKCUMAIH KBAAPATUYHOTO (GYHKIIMOHAIA;

— TOKa3aTh, YTO METOJbl PACHICIUIEHHWS MHOTOMEpHBIX 3a/Jad MaTeMaTU4ecKol (U3NKU
OCHOBaHbl Ha HJie€ pAaCIICIJICHUS CJOXHBIX ONEpaTOpOB Ha MpOCTEilline, B pe3yiabTaTe 4Yero
UHTETPUPOBAHUE UCXOJHOTO YypaBHEHHUS CBOJUTCS K IOCJIEIOBATEIILHOMY HWHTETPUPOBAHUIO
ypaBHEHUU Oojiee MPOCTONW CTPYKTYpPBI; UYTO MPU STOM CXEMBI JIOJKHBI YAOBIETBOPATH YCIOBUAM
anmnpoOKCUMAIMU M YCTOMYMBOCTH TOJIBKO B OKOHYATEIHHOM HTOTI€ — YTO JAaeT BO3MOXKHOCTH FMOKOI0O
MIOCTPOCHHUS CXEM JUIsl OCHOBHBIX YPaBHEHUI MaTeMaTHUeCKOU (DU3HKHY;

— paccMOTpeTh METO]| MEPEMEHHBIX HalpaBiIeHUN (IIPOJOJILHO-TIONEPEUHYIO CXEMY) — CXEMY
Kpanka — Hukoiscona u cxemy [lucmena — Pakdopaa ¢ paccMoTpeHHEM BOIIPOCOB UX YCTOMYUBOCTH U
CXOJAUMOCTH;

— paccMOTPETh METO] CTA0MIIN3UPYIOIIEH TOTPABKH;

— paccMOTpeTh cXeMbl ¢ (PaKTOPU30BAHHBIM OINEPATOPOM (PKOHOMHUYHBIE (DAaKTOPHU30BAHHBIE
CXEMbI) — IOCTPOEHHUE, ANMPOKCUMAIIMIO TPAHUYHBIX YCIIOBUM, JOKA3aTENbCTBO YCTOMYHBOCTH;

—  paccMOTpeTh METOJ CyMMapHOW ammpoKCMMaluu  (BO3MOXHOCTH  MPUMEHEHHS,
OCYILIECTBIICHHE Tepexoa CO CJI0s Ha CJIOH, MOrPeuIHOCTh ANMpOKCHMALUU aJIUTHBHON CXEMBbI,
pacIIMpeHUe TOHATUS aNMPOKCUMAlMKU, CBEIEHWE MHOIOMEpPHOM 3aJauyd K LENOYKE OJHOMEPHBIX
3a/1ay4);

— paccMOTpeTh JIoKallbHO-0JHOMepHYI0 cxeMy (JIOC) s ypaBHEHHUs TEMJIONPOBOJHOCTH B
MIPOU3BOJIBHOW 0O0NacTH (ANMpOKCHMAIUsl B PETYASPHBIX U HEPETYSPHBIX Y3JaX, MOTrPEIIHOCTh
annpoxcumaruu JIOC, ycToiiunBoCcTh, paBHOMEPHAsI CXOAUMOCTB);

— HAY4YMTb OBJIAJICHUIO IPAKTUYECKMMH HaBBIKAMU IIOCTPOEHHUS PA3HOCTHBIX CXEM.

B pesynbTare 0cBOeHMS TaHHON TUCHUIUIMHBI 00ECIIEUNBACTCS JOCTIDKEHHUE 1IeJieil OCHOBHOM
oOpa3oBaTesbHOW MporpaMMbl 1o HampaBieHuio «lIpuknanHas maremaTuka M HHGOpPMATHKA».
[IpuoOpeTeHHble 3HAHUS, YMEHHS W HaBBIKM I103BOJIIOT IOJTOTOBHUTH BBIMNYCKHMKA K Hay4HO-
HCCIIEIOBATENILCKOM /IeATENbHOCTH B 00JAacTH NPUKIAJHOW MaTeMaTUKH, K TPOU3BOACTBEHHO-



TEXHOJIOTUYECKON JEATENbHOCTH B OO0JAaCTH CO3JAaHUS COBPEMEHHBIX CHCTEM [UIS PEIICHUS
IIPUKJIAIHBIX 3aJau.

3agauyM  OCBOGHMS JUCIHMIUIMHBI: BBIPAOOTKA Yy CTYACHTOB HAaBBIKOB HCIIOJIB30BaHUS
pa3IMYHbIX IMPUEMOB U METOJIOB IOCTPOEHHUS OJHOPOIHBIX PA3HOCTHBIX CXEM JJIsi YHCIEHHOTO
peleHus 3a/1a4 MaTeMaTHIeCKO (PrU3nKH.

B pesynbrare uzyueHus: JTUCHUIUIMHBI CTYIAEHTHI TOJKHBI HAYYUTHCSI IPUMEHSITh KOHKPETHbIE
MIPUEMBI M METO/IbI MIOCTPOEHUSI PA3HOCTHBIX CXEM IPU YUCICHHOM PELIEHUM 3a/lad MaTeMaTU4eCKOn
¢u3uku. OHM JOJHKHBI CBOOOJHO OPHUEHTHUPOBATHCS BO BCEX H3JIaraeMbIX METOJaX MOCTPOCHUS
Pa3HOCTHBIX CXEM:

— METOJ1 HEOTIPEIEJIEHHBIX KO3(DPUIIMEHTOB;

— UHTErPO-UHTEPHOJISUOHHBII METO;

— BapuallMOHHO-pa3HOCTHBIE MeToIbl (PuTa u byonosa — 'anépkuna);

— METOJi CyMMATOPHBIX TOXKJIECTB (METO allPOKCUMAIIMH UHTETPAIbHOTO TOXK/IECTBA);

— METO/1 alMpOKCUMAIIUK KBaIPOTUYHOTO (DYHKIIMOHAIIA;

— METOJ1 TepeMeHHbIX HampasieHul (cxembl Kpanka — Hukosncona u Ilucmena — Pakdopaa);
— 9KOHOMHYHbIE (PAKTOPU30BAHHBIE CXEMBI;

— METOJi CyMMAapHOH anmpoKcuManuu (JTI0KaJIbHO-0JHOMEPHBIE CXEMBI).

B pesynpraTe H3yyeHHS AWCUUIUIMHBI CTYJAEHTHI JOJDKHBI CBOOOJHO OpPUEHTHPOBATHCS B
Pa3IMYHBIX METO/aX MOCTPOEHUSI PA3HOCTHBIX CXEM U HAyYUThCS CTPOUTH OJTHOPOJHBIE PA3HOCTHHIE
CXEMBbI Ui pazluYHbIX 3a7ad MareMatudecko ¢usuku. M3ydeHue NaHHOW AMCUMILIIMHBI JIOJIKHO
CHOCOOCTBOBATh PAa3BUTUIO TOYHOTO HAYYHOTO MBIIUIEHHS, MOBBIIIEHUIO MPOTPAMMHUCTCKON U
UCCIIEIOBATENIbCKONW KYJIbTYpBl JUISI PEUICHHUS] KOHKPETHBIX MPaKTHUYECKHUX 3a7ad, BO3HUKAIOLIUX B
pearbHOM MHpeE.

2. MecTto qucumiuinHbl B cTpykrype OITIOITI BO

JucuunnuHa «MeToapl TOCTPOEHHS OJHOPOJHBIX PA3HOCTHBIX CXEM» OTHOCHUTCS K
BapuatuBHOM yactu bioka 1 «/lucuumimHbl (MOIYIIHN)» OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI 11O
HanpaBiieHnto moaroroBkun 01.03.02 — «[IpuknagHas maremMatuka ¥ WHGOPMATHKA», NPOPUITH
«MaTtemaTH4ecKkoe MOICTUPOBAHUE U BHIYMCITUTENIbHAS MAaTEMATHKA.

HucuuniuHa «MeToasl TOCTPOCHUST OJHOPOAHBIX PA3HOCTHBIX CXE€M» JIOTUYECKH U
COJZIEpKaTEIbHO-METOAUYECKH B3auMocBsi3aHa ¢ Takumu auciurmmmaamu OIIOIT BO, kak «JIunelinas
anredpa», «HuciaeHHbie METONBI», «MaremaTudeckuii aHanusy, «JluddepeHnnansupie ypaBHECHUS,
«DYHKIIMOHAIBHBIA aHAIHM3», «YPaBHCHUS MaTeMaTHYeCKOW (U3UKH», «YpaBHEHUS B YaCTHBIX
MIPOM3BOIHBIX», «Pa3HOCTHBIE METOABI PEIICHUs 3a/1ad MaTeMaTH4YeCKol (u3nkn», «BapuanroHHbIe
METO/Ibl MaTeMaTU4YeCKON PU3UKU» 1 0a3UpyeTcss Ha CyMME 3HAaHUH, OJYYCHHBIX CTYIEHTAMHU B XOJIE
OCBOEHHUS TUX JUCLIUILINH.

ZII/ICL[I/IHJ'II/IHB. MO3BOJIUT paClIMpUTb TCOPECTUYCCKYHO IIOATOTOBKY 6aKanaBpa, MMOJIYYUTb
INPAKTUYICCKUC HABBIKU IIO0 IPHUMCHCHHUIO MCTOAOB IMOCTPOCHHUA OJHOPOIHBLIX PA3HOCTHBIX CXCM JJIA
PCUICHHUA IPUKIIAAHBIX 3a/1a4.

OcBoeHHME OCHOBHBIX IOJIOXKCHUH [aHHOW TUCHUIUIMHBI HEOOXOIUMO ISl TPOXOXKICHUS
NPEAIUITIOMHON NPAaKTHKH W HalMCAaHUS BBHITYCKHOW KBaTH(UKAIIMOHHOW paboThl (OakamaBpCKON
paboThI).

3. TpeGoBaHusi K pe3yIbTaTaM OCBOCHHS JMCIHUIINHBI

B coBokynmHOCTH ¢ IpyrUMH AMCUUIUIMHAMM Tpoduis «MaTteMaTHueckoe MOJICIMPOBAaHUE U
BBIYMCIIUTENBbHA MaTEMAaTHKa» JAUCHUIUIMHA «MeToabl MOCTPOEHUS OJHOPOJHBIX PA3HOCTHBIX CXEM»
HampasjeHa Ha (OPMHUPOBaHUE cienyloux komnereHuii B coorserctBuu ¢ ®I'OC BO u OIIOIT BO
no HanpasieHuto noarotoBku 01.03.02 — «IIpuxnagHas matemaTuka M MHPOpPMaTHKa» (YpOBEHb
OakanaBpuarta):



oowenpopeccuonanvnvix  komnemenyuii  (OIIK) no eudam  npogeccuonanvhnoii
oeamenbHOCmu:

npogeccnonanbubix (IIKC):

Koas! Coaep:kanue KoOMIeTEHIHI

CrniocobeH BiazieTh METOJaMH, TEXHOJIOTHUSIMH W MHCTPYMEHTAaMH pa3padOTKh

NKC-2.1 | yporpammuoro obecneuenus

Crnocoben paboTath € COBPEMEHHBIMH CHCTEMaMH IPOTPaMMHUPOBAHMS,

[IKC-2.2 IIPOEKTUPOBATh MPOrpaMMHOE oOecrieueHre

B PE3YIbTATC U3YUYCHUA JUCHUIIJIMHBI ((MGTO)II)I MMOCTPOCHUA OJHOPOJHBIX PA3HOCTHBIX CXCM»
CTYACHT JOJI’KCH:

3HATh:

— 4ro 1n0pu (QopMyIHpPOBKE  Pa3HOCTHOM  3adauy, IIOMUMO  alIIpOKCUMAIUU
T epeHInanbHOr0 ypaBHEHUs, HEOOXOJIMMO OIUCaThb B PA3HOCTHOM BHJE JONOJHUTENbHbIE
yCioBHs (KpaeBble M HaudaJdbHBIC), 00ECIIEUNBAIOIINE BBIJICIEHNE €IWHCTBEHHOTO PEIICHUs U3 BCEH
COBOKYITHOCTH BO3MOYXHBIX PEIICHHI;

— YTO IpH PCIICHHUU 3aaavdu HpI/I6J'II/I)KeHHI)IM METOAOM HAA0 HUMCTb MPCABAPUTCIHBHOC
CYXKACHHUE O TOM, C KaKOH TOYHOCTBLIO MOYKHO HpI/I6J'II/I3I/ITI) TOYHOC PCIICHHUE 3a/1a4H;

— YTO BOIIPOC O CBA3H MOPAJKA TOYHOCTH C MOPAAKOM aAlIPOKCUMAIIMKU CBOJUTCA K BOIIPOCY O
XapaKTepe 3aBUCUMOCTH PEIICHUS Pa3HOCTHOM 3a/laud OT IMPABOU YaCTH;

— YTO YCTOMYHMBOCTh €CTh BHYTPEHHEE CBOWCTBO PA3HOCTHOM KpaeBOW 3aJayd U OHO
dbopmyaupyeTcs HE3aBUCHMO OT KakoW-mbOo CBsi3M C auddepeHImanbHON KpaeBoW 3amaveit (B
YaCTHOCTH OT amMpoOKCUMAIMK M CXOJUMOCTH), OJHAKO, €CIU pa3HOCTHas KpaeBas 3ajgada
anmnpoKCUMHUpYeT Ha pemieHuH auddepeHInanbHyl0 3aJadyy M YCTOWYMBA, TO HMEET MECTO
CXOJAMMOCTh U MpPHU 3TOM MOPSAJOK OTHOCHTEIHHO IIara CeTKH CKOPOCTH CXOJUMOCTH COBIAJAET C
MOPSIIKOM anpOKCUMAIUH;

— YTO MOHSATHS CXOJUMOCTH, allPOKCUMAIIMN U YCTOMUMBOCTH HMEIOT CMBICI, €CIIU TEM WU
MHBIM CIIOCOOOM BBEJICHBI HOPMBI B IIPOCTPAHCTBAX, KOTOPHIM MPUHAAJIEKAT PEIICHUE U IIPaBas 4acTh
CXEMBI;

— YTO OOBIYHO MPHUHATO BHIOMpATh HOPMY TakK, YTOOBI MPH CTPEMJICHUM Illara K HYJIIO OHa
nepexoauia B Ty WM WHYI0O HOPMY 3aJlaHHBIX Ha BCEeM OTpe3ke (YHKIMA, B KOTOPOH yaaeTcs
J0Ka3aTh CXOJAUMOCTh U3y4aeMOl KOHKPETHOU Pa3HOCTHOM CXEMBI.

— OCHOBHBIE TMPUEMBbl TOCTPOCHHUS AaNMPOKCUMUPYIOINIMX CXeM (3aMeHa MPOU3BOIHBIX
Pa3HOCTHBIMU OTHOILICHUSIMHU );

— METO/JI HeOIpeIeeHHbIX KOd(h(UIIMEHTOB — Oosee o0l cnocod MOCTPOCHUsT Pa3HOCTHBIX
CXEM, COCTOSIIUKA B MNPUOTMKEHMH HE KaXKIOW MPOM3BOJHON B OTIENBHOCTH, a Cpazy BCEro
g epeHnnaibHOro onepaTopa ¢ UCIOIb30BaHUEM TPEXTOUYEUHOTO U YEThIPEXTOUEYHOTO 11abJIoHa C
anmnpoKcUMallMel MepBOTO MOpsAKa Mo mary /h, a Takke ¢ HCIOJIb30BAaHHUEM YETHIPEXTOUYECYHOIO
mabJoHa ¢ anmpoKCUMAIE BTOPOTO MOpsaKa Mo /15

— 4TO B METOJE HEOMpeeNIeHHBIX KOIPPHUIIMECHTOB MOKHO MOA00paTh KOAPPHUIIUEHTH TAKUM
00pa3oM, YTOOBI MOJIYYUTh HYKHBIH MOPSIOK alMpOKCUMAIIUH;

— YTO METOJ HEOMpPENEeNCeHHBIX KOd()(UIIMEHTOB MPUMEHMM H B ClIydae C MEepEeMEHHBIMU
Kod(huIMeHTaMu, B Ccly4yae HEJIMHEHHBIX 3a/1ad, B CIy4ae CXeM C MepeMEeHHBbIM IIarom (B ciydae
HEpPaBHOMEPHOU CETKH);

— YTO METOJOM HEOMPEIEICHHBIX KOAPPUIIMEHTOB MOXHO YOEIUThCS B €IMHCTBEHHOCTH
(hopMyIl C HCTIOIB30BAHUEM TPEX Y3JIOB (C TOUHOCTHIO IO HECYHIECTBEHHOTO MPOM3BOJIA €CTh TOIBKO
ouH Habop k03 (PULIHEHTOB, TPU KOTOPOM UMEET MECTO TOYHOCTh MIEPBOTO MOPSAKA);

— JIBa CYIIECTBYIOIIMX BEChbMa BAXKHBIX IpHEMa MOCTPOCHHUS PA3HOCTHBIX CXEM: nepsblll —
OCHOBaH Ha WCIOJb30BAaHUM 3amucH AUPPEpEeHIIMATHHOTO YpPaBHEHHUS, [UIsI KOTOPOTO CTPOUTCS
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pasHoCTHas cxeMa, B pOpMe MHTETPATbHOTO 3aKOHA COXPAHEHHS U MOJIYYal0TCS JUBEPIeHTHBIE CXEMBI
M, YTO HEOOXOJWMOCTh B HCIIOJIb30BAaHUHM TAaKOTO MPHEMa BO3HUKAET NPHU pacueTe 0O0O0OIICHHBIX
pelleHni, He o0JIafaoluX JOCTAaTOYHBIM YMCIOM IIPOM3BOJHBIX WIM Jake€ BOOOIIE pa3pbIBHBIX;
6mMopoll — METOJ KOHEYHBIX JJIEMEHTOB, OCHOBAHHBIMH HA UCIHOJIb30BAaHUU TOW WM HHOU
BAapHALIMOHHOW TOCTaHOBKH Au(depeHnanbHOo KpaeBoi 3a1aud, pelieHrue KOTOpOW Hamo
BBIYMCIIUTH U, YTO B 3TOM ClIydae MOJIYy4aroTCsl BApUALIMOHHO-PA3HOCTHBIE CXEMBI (MU MPOEKIUOHHO-
Pa3HOCTHBIE), YTO TaKOW MpPHUEM IO3BOJIIET CTPOUTH PA3HOCTHBIE CXEMbl HA HEPErYNSIpPHBIX CETKaX,
0oJiee MEITKUX TaM, TIe PEIIeHHEe MEHsIETCsl 00Jiee OBICTPO;

— TpUeMbl KOHCTPYMPOBAaHHS TI'PAaHUYHBIX YCIOBHM IPU MOCTPOCHUM PA3HOCTHBIX CXEM Ha
IIpUMEpPE Pa3IUYHbIX YPaBHEHMHM — IEpeHoca, TEIIONPOBOJHOCTUA C MOCTOSHHBIMU U MEPEMEHHBIMU
Kod(hdUIMeHTaMU, HeTMHEWHOH 3a1a4u O TEIUIONPOBOIHOCTH;

— METO/Ibl TOCTPOEHHUS OJHOPOAHBIX pa3HOCTHHIX cxeM (OPC);

— YTO HEOOXOJMMO COXpaHATh CBOWCTBAa (PU3MYECKOrOo IMpolecca MHpU MEepexole OT
HENpPEepPBIBHON Cpebl K AUCKPETHOM MOJIEIH, YTO HEOOX0AUMO, YTOOBI PAa3HOCTHBIE CXEMbI OTpaXKau
B IPOCTPAHCTBE CETOYHBIX (YHKIMI OCHOBHBIE CBOMCTBa Ju((epeHINnaIbHbIX YpaBHEHUN
(caMOCOPSKEHHOCTh U 3HAKOOIPEAEICHHOCTh ONEepaTopa, BHIMOIHEHHE OINPENEICHHBIX allpUOPHBIX
OIIEHOK);

— MHTETPO-UTEPIOJIALIMOHHBIA METO]| MOTY4YeHUsI PA3HOCTHBIX CXEM 3aJlaHHOTO KadecTBa (IBa
crocoba — ¢ UCMOJIb30BaHUEM YpaBHEHHS OajlaHCca M KBaJpaTypHBIX GOpMYJ, a TaKKe OCHOBAHHBIN Ha
JBYKPAaTHOM MHTErpUpoBaHUH U HepeHIIMaTbHOTO YPaBHEHNUS);

— BapHallMOHHO-pa3HocTHbIe MeToabl (Puta n byOHoBa — 'anépkuna — cBoiicTBa omepartopa
YpaBHEHHUS, KOTOPBIE JOJIKHBI UMETh MECTO JUIsl IPUMEHEHHS TOTO WM UHOTO METO/A);

— METOJI CYMMaTOPHBIX TOXAECTB (METO/ alMpOKCUMAIIUU HHTETPaJIbHOTO TOXK/ECTBA);

— METO/J] alMpPOKCUMAIH KBaJAPATUYHOTO (DYHKIIMOHATIA;

— YTO METOJbl pacIIeIJIeHUss MHOTOMEPHBIX 3a7[ad MaTeMaTudeckod (M3MKH OCHOBAHBI Ha
nJiee PACLIEIIEHUS CJIOKHBIX OIEpaTOPOB Ha MPOCTEUILINE ONIEPATOPHI;

— 4YTO B METOAAX pACIICIJICHUS WHTErPUPOBAHUE HWCXOJHOIO YPAaBHEHMS CBOAMTCS K
MOCJIEIOBATEIbHOMY HUHTEIPUPOBAHUIO YPaBHEHHM 0oJiee MPOCTON CTPYKTYpPBI; YTO MPHU 3TOM CXEMBbI
JIOJIKHBI yJIOBJIETBOPATH YCIOBUSM AIIIPOKCUMALMN U YCTOMYMBOCTH TOJBKO B OKOHYATEIbHOM UTOTE
— YTO J1aeT BO3MO>KHOCTh T'MOKOTO IMOCTPOCHHS CXEM JJisi OCHOBHBIX YpPaBHEHHI MaTeMaTH4YECKOM
buzuky;

— METOJI NEPEeMEHHBIX HampaBleHUH (IIPOJOJILHO-TIONEPEYHYI0 cxemy) — cxemy Kpanka —
Hukoncona u cxemy Ilucmena — Pakdopna ¢ paccMOTpeHHEM BOIPOCOB HX YCTOMYUBOCTH H
CXOJUMOCTH;

— METO/JI CTA0OMIIM3UPYIOIIEH MTOIPABKY;

— CXeMbl ¢ (DaKTOPH30BAHHBIM OIEPATOPOM (IKOHOMHYHBIE (PAKTOPU30BAHHBIE CXEMBI) —
MIOCTPOEHHUE, ANMIPOKCUMALINIO TPAHUYHBIX YCIOBUM, JOKA3aTE€IbCTBO YCTOMYUBOCTH;

— METOJ] CyMMAapHOH anmpoKcUManuu (BO3MOXXHOCTH MPUMEHEHHUS, OCYIIECTBICHUE TIEpexoa
CO CJIOSI Ha CJOW, MOrPELUIHOCTh AaNMpPOKCUMAlMK aJJIUTUBHOM CXEMBbl, pACIIMPEHHE TMOHITHS
anmnpoKCUMAIlMH, CBEIEHHE MHOTOMEPHOM 3a/1aui K LIENOYKE OJHOMEPHBIX 3a/1a4);

— JNokanbHO-ogHOMepHYI0 cxeMy (JIOC) ans ypaBHEHUS TEIUIONPOBOJHOCTH B MPOU3BOIBHON
oOnacTi (anmpoKCHMAalUsl B PETYISPHBIX M HEPETYISPHBIX y3JaX, HOTPEHIHOCTh ANIPOKCHUMALUU
JIOC, ycToitunBOCTh, paBHOMEpPHAsi CXOIUMOCTH);

— 005acTh MPUMEHUMOCTH U3Y4aeMbIX METOJIOB MTOCTPOEHUS PA3HOCTHBIX CXEM

yMeTh:

— ONMCHIBaTh B PA3HOCTHOM BHJE JOMNOJIHHUTENbHbIE YCIOBUS (KpaeBble UM HadajbHBIE),
oOecrieynBaroIlie BBIJICIIEHUE EIUHCTBEHHOTO pEIIeHUsT U3 BCEH COBOKYIHOCTH BO3MOKHBIX
peLIeHu;



— BBIOMpaTh HOPMY, YTOOBI MIPU CTPEMJICHUH LIara K HYJIO OHA MEpPexXOouia B Ty WIH MHYIO
HOpPMY 3aJJaHHBIX Ha BCEM OTpe3ke (DYHKUIMH, B KOTOPOH yHaeTcs J0Ka3aTh CXOAMMOCTb M3ydaeMOU
KOHKPETHOM Pa3HOCTHOM CXEMBI.

— MPUMEHATH OCHOBHBIE TIpUEMBI IOCTPOEHHUS aIIIPOKCUMHUPYIOUIUX CXEM: 3aMEHY
MPOU3BOJHBIX PAa3HOCTHBIMH OTHOIICHUSIMHM, METOJ HEOIpPEICICHHBIX KO3((UIHECHTOB C
HCIOJIb30BAHUEM TPEXTOUEYHOIO M YETHIPEXTOUYEUHOIo 1IabjJoHAa C anmpoKCUMAalUel NepBOro
MOpsiAIKa MO mary h, a TakKe C HUCIOJIb30BAHUEM YETHIPEXTOUYCHUHOTO I1abjoHa ¢ ammpoKCHUMAaIuei
BTOPOTO MOPsJKA M0 1mary /h;

— B METOJIC HEOTPEICICHHBIX KOAPPUIUEHTOB MOA00paTh KOAIPPUIUSHTHI TaKHM 00pa3oM,
9TOOBI MTOJIYYUTh HYKHBIHA MOPSJIOK allpOKCUMAITIH;

— TPUMEHSATb METOJl HEONPEIENEHHBIX KOA((UIMEHTOB B ClIy4ae C MEPEMEHHBIMU
koapurmenTamu;

— IPUMEHSATh METO/]] HEOIIPEIEIeHHBIX KOA((UIIMEHTOB B Cllydae HEJTMHEHHBIX 3a/1a4;

— MPUMEHSATh METOJ HEOIpeIeIeHHbIX KOA((UIIUEHTOB B CIIydae CXEM C EPEMEHHBIM I1aroM
(B ciiyuae HEpaBHOMEPHOM CETKH);

— METOJI0M HEONPEEIIEHHBIX KO3(DPUIIMEHTOB MOIy4aTh €IMHCTBEHHBIE (DOPMYJIBI PELLIEHUS C
HCII0JIb30BAHHUEM TPEX Y3JIOB;

— IPUMEHSITh MPHEM MOCTPOECHUS Pa3HOCTHBIX CXEM, OCHOBaHHBIA Ha MCIOJIb30BAaHUM 3aMUCU
mudpdepeHInaibHOr0  ypaBHEHUS, IS  KOTOpPOTO CTPOUTCA pa3HOCTHas cxemMa, B  (opme
MHTErpajbHOrO 3aKOHA COXPAaHEHUS U MOJydaTh JUBEPreHTHbIE CXeMbl (TP pacdyeTe 00O0OIIeHHBIX
pelIeHni, He 00JIaJaoMX JOCTATOYHBIM YHCIIOM MPOU3BOIHBIX WM Ja)Ke BOOOIE pa3pbIBHBIX);

— MPUMEHATHh METOJ] KOHEYHBIX DJIEMEHTOB, OCHOBAHHBIN Ha HMCIOJB30BAaHUU TOW WU HHOU
BApHAIIMOHHOM TMOCTaHOBKU JauddepeHnanbHoil KpaeBol 3ajaud, pelieHne KOTOpOd Hajao
BBIYHCITUTE;

— C TIOMOILIBIO METOJ]a KOHEYHBIX 3JIEMEHTOB CTPOUTH PA3HOCTHBIE CXEMbl Ha HEPETrYJISIPHBIX
CeTKax, 0oJiee MEJIKUX TaM, TJe pelIeHne MeHseTcs 0osiee ObICTPO;

— KOHCTPYHpPOBAaTh TPaHUYHBIE YCIOBHUS MPU TMOCTPOCHUHM DPA3HOCTHBIX CXEM Ha IpHUMepe
pa3IMYHBIX ypaBHEHUH — TMepeHoca, TEIUIONPOBOJAHOCTH C TMOCTOSSHHBIMU W NEPEMEHHBIMU
ko3 urmenTaMu, HeTMHEHHOM 3a1a4l O TETUIOTIPOBOIHOCTH;

— IPUMEHSTH METO/IbI MOCTPOCHUS OAHOPOIHBIX pa3HOCTHBIX cxeM (OPC);

— TIPUMEHATHh UHTETPO-UTEPIONIALMOHHBIA METOJ IMOJYYEeHHsS PA3HOCTHBIX CXEM 3aJJaHHOTO
KauecTBa ([1Ba criocoba — ¢ UCMOIb30BAaHUEM ypaBHEHHUs OajlaHCa U KBaJpaTypHbIX GOpMYIl, a TakKe
OCHOBAHHBIHM Ha ABYKPATHOM HMHTETPUPOBAHUU JU(PPEepeHIINaANTbHOTO YpaBHEHUS);

— IPUMEHATH BapHallMOHHO-pa3HOCTHBIE MeTo bl (Putna u byOHoBa-I"anepkuna);

— TMPUMEHSATh METOJ CYMMATOPHBIX TOXIECTB (METOJ alMpOKCUMAllMd HWHTETPabHOTO
TOXCCTBA);

— IPUMEHSATH METO/] AlIMPOKCUMAIIUH KBAJPATUYHOTO (HYHKIIMOHATA;

— TPUMEHSATh METOJ| TEPEMEHHBIX HampaBleHUN (MPOJOIBHO-MONEPEYHYI0 CXEMY),
JIOKa3bIBaTh YCTOWYMBOCTD U CXOAMMOCTH MOJTYYEHHBIX CXEM;

— MPUMEHATh METO/]] CTa0MIU3UPYIOIIEeH MOMPaBKH, JOKA3bIBaTh YCTOWYMBOCTh U CXOJUMOCTD
MOJIy4YE€HHBIX CXEM;

— TPUMEHSTh CXeMBbI C (PaKTOPU30BAHHBIM OINEPATOPOM (PKOHOMUYHBIE (DAKTOPHU3OBAHHBIE
CXEMBI), TOKa3bIBaTh YCTOMYUBOCTH U CXOAUMOCTh TIOTYYEHHBIX PA3HOCTHBIX CXEM;

— MPUMEHATh METOJI CyMMapHOW anmpoOKCHUMAaIuH, JOKa3bIBaTh YCTOMYHMBOCTh U CXOJUMOCTh
MOJYYEHHBIX CXEM;

— CTpOUTH JIOKAJIbHO-OJHOMEpPHBIE CXeMbl (AJi1 ypaBHEHHUS TEIUIONMPOBOJHOCTH B
MPOM3BOJILHOM 00NacTH, Ui YpaBHEHHH C MEPEMEHHBIMH KOX(PGUIIUEHTaAMH, IS KBa3WIHMHEWHBIX
ypaBHEHUI), TOKa3bIBaTh YCTOMYUBOCTH U PABHOMEPHYIO CXOTUMOCTb;

— OPHEHTHPOBATHCS U ONTUMAIBHO MOAOUPATh METOIbl MPU PEIICHUH YUCICHHOM PEIICHUU
KOHKPETHBIX IPAKTUYECKUX 3a]1a4;

BJIA/IETh:

— KyJIBTYpPOU MBIILIEHHUS, OCHOBAMH NMPO(PECCUOHATLHOMN pa3rOBOPHON pedu;
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— HABBIKAMM PEIIEHUS IMPAKTUYECKUX 3a/1a4;
— HaBBIKAMH pa0OTHI ¢ MATEMATHUECKOH JINTEPaTypOil;

— HAaBBIKAMHU PEIICHHS PA3HOCTHBIX CHUCTEM YPABHEHHUM C TPEXAMArOHaIbHOMN

IIOMOIIBIO METO/Ia IPOTOHKU;
— HaBBIKaMH I0J0Opa BApUAIMOHHOTO METOJA JUIS MOCTPOCHUS BapUAIlMOHHO-PAa3HOCTHOU
CXEMBI JJISl pEIICHUsI KOHKPETHOH 3a/1a4l MaTeMaTHIeCKOH (PHU3HKH;
— HaBBIKAMM HCCJEIOBAaHUS Ha YCTOMYMBOCTb U CXOAMMOCTb MOCTPOEHHBIX BapHAallMOHHO-
Pa3HOCTHBIX CXEM pELICHMs 3a/a4.

4. Coaep:kaHnue M CTPYKTYPa TUCHMILIUHBI

MaTpULEn C

Taonuuya 1. Cooeprcanue oucyunaunovt «Memoobl nocmpoenus 00HOPOOHBIX PA3ZHOCHHbBIX
cxem», nepeueHs OUEHOYHBIX CPeOCme U KOHMPOIUPYEMbIX KOMNEH eHYUl

Ne Kon KOHTR,O- HaumenoBanue
HaumenoBanue Jupyemoii
n/n CoaepikaHue TeMbl OLICHOYHOTI 0
TeMBbI KOMIIETeHIIM U
.. cpeacTBa
(nsm eé yacTn)
1 2 3 4 5
PA3/IEJI 1. Beenenue
1 | Ilpuemsl 3aMeHa MPOU3BOIHBIX [TIKC-2 naboparopHas
MTOCTPOCHHUS Pa3HOCTHBIMU OTHOILIEHHUSMHU. pabota (JIP),
Pa3HOCTHBIX CXEM. KOHTPOJIbHAS
pabora (K),
PYOCKHBIT
koHTpoJIb (PK)
2 | Meron [Ton6op xorhummeHTOB C [IKC-2 JIP, K, PK
HEOTPEJENICHHBIX | MOJY4YeHHEM HYKHOTO MOpsaKa
KO3 PUIMEeHTOB. | anmpoOKCUMAIIIH.
Cny4aii ypaBHEHHII C
nepeMeHHbIMU KOA((HUIIMEHTaMH,
Ciy4dail HeJIMHEHHbIX 3a]1ay.
CxeMbl ¢ IEpEeMEHHBIM 11aroM
(HEpaBHOMEpPHAS CETKA).
[Ipumenenue metona asus
TPEXTOUYECUHBIX U
YEeTHIPEXTOUCUHBIX 1TaOJIOHOB.
EnuncTBeHHOCTH opMyIT.
3 | [Ipumepsnl [Ipumepsl KOHCTPYHPOBAHUS [IKC-2 JIP, K, PK
anmnpoKCUMaIuu IPaHUYHBIX YCIOBUHN IIpU
MIPH MOCTPOCHHUH MOCTPOCHUU PA3HOCTHBIX CXEM IS
Pa3HOCTHBIX CXEM | pa3NUYHBIX MPUKIIAJHBIX 3371a4.
PA3/IEJI II. MeToapl MOCTPOEHMS OAHOPOIHBIX PA3HOCTHBIX CXEM
HNurerpo- HHTerpo-nHTepnoasiMoHHbIN [IKC-2 JIP, K, PK
WHTEPHOJISILIUOHHBI | METOJT
1 MeTot C UCIOJIb30BAaHUEM YPaBHEHUS
Oanmanca. Murerpo-
4 WHTEPIHOJISILIUOHHBIA METO/1
C UCIOJIb30BAaHUEM KBAJPATYPHBIX
(dhopMyI, OCHOBaHHBIN Ha
JBYKPATHOM UHTEIPUPOBAHUMU.
Anroputmsl peanuzauuu Ha OBM.
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Bapuanuonno- Metonsl Putiia u byoHoBa — IIKC-2 JIP, K, PK
Pa3HOCTHBIE lNanépkuna.
5 | MeTOREI Heob6xomumbie cBOCTBA
OIIEpaTOPOB YPABHEHU JIJIA
MIPUMEHEHHS] METO/IOB.
AnroputMmsel peanuzaimi Ha IBM.
Meton Merton annpokcuManuu IIKC-2 JIP, K, PK
6 | CYMMATOPHBIX MHTErPAJILHOTO TOXKJIECTBA.
TOXJIECTB AnroputMm peanmzainuu Ha OBM.
Meron CyTb MeTOa anmpoKCUMAaIu! [TKC-2 JIP, K, PK
- | anmpoKcHMaIK KBaJpaTUIHOTO (DYHKIIMOHATIA.
KBaJIpaTUYHOTO Anroput™m peanm3zainuu Ha OBM.
(dbyHKIIMOHATA
PA3JIEJI III. MeTob! paciiernieHuss MHOTOMEPHBIX 3a/1a4
8 | Meton Cxewmbl Kpanka — Hukosnicona u IIKC-2 JIP, K, PK
MePEMEHHBIX [MTucmena — Pakdopaa. [opsimox
HanpaBJICHUN TOYHOCTH, YCTOMYUBOCTH U
(TIpo10JTBHO - CXOJIUMOCTB CXEM.
MoTnepeyvHast PacueTHbIil BU U anropuT™M
cxema) peanuzanuu Ha DBM.
9 | DKOHOMUYHBIC JIBa crioco6a mocTpoeHust IIKC-2 JIP, K, PK
(hakTOpH30BaHHBIC | JBYXCIOWHOM CXEMBI C
CXEMBI (hakTOpU30BaHHBIM OTIEPATOPOM.
Tpexcnoitabie pakTOpU30BaHHBIC
cxeMbl. CorinacoBaHue KpaeBbIX
YCJIOBUM. Y CTOMUYUBOCTD CXEM.
AnropuTMbl peanu3anuu Ha OBM.
10 | Meron cymmapHoil | Bo3MOXHOCTH pUMEHEHUS. [IKC-2 JIP, K, PK
anIpOKCUMALUU [TorpemHocTe annmpokcuManuu
aJINTUBHOM CXEMBI.
Pacuinpenne nonstus
anmpokcumanuu. CeeneHue
MHOTOMEPHOM 3a7]a4 K IIENIOYKE
OJIHOMEPHBIX 3a/1a4.
JloxanpHO-0THOMEpPHAs cXeMa
(JIOC) nns ypaBHeHus
TEIJIONPOBOJHOCTH B
MPOU3BOJIBHOM 00JaCTH
(anmpoxcumanus B peryisipHbIX U
HEPETYISPHBIX y371ax).
[TorpemHocTs anmpoKCUMAaI UK.
YcronunBocTs. PaBHOMEpHAas
CXOJIUMOCTb.
PacueTHsbIlt BUI 1 anroputm
peanu3anuu Ha DBM.
Taonuya 2. Cmpykmypa oucyuniaunsl «Memoovt nocmpoenus 00OHOPOOHBIX PAZHOCHIHBIX
cxem»

OO01ast TpyI0eMKOCTh AUCHHUIIINHBI COCTaBIseT 4 3aueTHbIe eAMHULIBI (144 qacoB)
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Buz paGornt VIII ;re;;yi?r;mom, qﬂllsccoe];o

OO0mas Tpyr0eMKOCTh (B Yacax) 144 144
KonrakTHas pabora (B yacax): 48 48
Jlexuunu (JI) 24 24
[IpaxTueckue 3anstus (113) - -
Cemunapckue 3ansatus (C3) - -
JlabopaTtopubie padoTs (JIP) 24 24
CamocTosiTeIbHas padoTa (B 4acax), B TOM YucjIe 69 69
KOHTaKTHasi padora:
Kypcosoit mpoekt (KII), i i
KypcoBas pabora (KP)
Pacuetno-rpaduueckoe 3amganue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
CamMocTosTeTpHOE H3yYeHNE Pa3/IeIIOB 63 63
KonTponsnas padora (K) 6 6
[ToaroroBka v MpOXOKACHUE IPOMEKYTOUHON aTTECTALIMN 27 27
Bua npomeskyTo4HOI aTTecTanuu IK3aMeH IK3aMeH

Tabauua 3. Jlekyuonmnvie 3anamus

N Tema
n/n

1 Ipuemvl nocmpoenust pazHOCMHBIX CXEM.
Lenv u 3a0ayu uzyyeHuss memvl — MIOKa3aTh Pa3IMYHBIC BAPUAHTHI 3aMEHBI TPOU3BOJTHBIX
Pa3HOCTHBIMU OTHOIICHHUSIMHU.

2 Memoo neonpedenenuvix ko3¢ puyuenmos.
Lenv u 3a0auu uzyueHuss memvl — MOKa3aTh BO3MOKHOCTHU T0100pa K03(HHUITUEHTOB C
MOJIydYCHUEM HY)KHOTO TOPSIJIKa allpOKCUMAIINH ISl YpaBHEHUH ¢ TIepeMEHHBIMH
KO3 pHIIMEHTaAMH U JIJIsl HSJIMHEHHBIX 33]1a4 B Cllydyac paBHOMEPHOM U HEpaBHOMEPHOM
CETOK; TI0Ka3aTh BO3MOYKHOCTH ITPUMEHEHHSI IS TPEXTOUCHHBIX M YETHIPEXTOUCUHBIX
11a0JI0OHOB.

3 Ipumepvl KOHCMPYUPOBAHUSL 2PAHUYHBIX YCAOBULL NPU NOCTPOCHUU PA3HOCIHBIX CXEM.
L]env u 3a0auu uzyyenuss memvt — 0O3HAKOMUTH C PA3IMYHBIMU [TPUMEPAMHU.

4 Humeepo-unmepnonsyuouHulil Memoo.
Lenv u 3a0auu uzyueHuss memvi — PaCKphITh CyTh HHTETPO-UHTEPIOJISIIMOHHOTO METO/Ia C
WCIIOJIb30BAHNEM YpaBHEHHS OaJlaHCa U KBaJPaTYPHBIX (OPMYIT C IOMOIIBIO IBYKPATHOTO
WHTETPUPOBAHUSI.

5 Bapuayuonno-paznocmuvie memoowi.
Llenv u 3a0auu uzyuenus memvi — 03HAKOMUTH ¢ MeToJaMu Putnia u by6Hosa — [Manépkuna u
HE0O0XOIMMBIMU CBOWCTBAMH OTICPATOPOB YPaBHEHUH JUIsl IPUMEHEHHSI METOJIOB, HAYYHUTh
WX IPUMEHSATH NP PEIICHUH MPAKTUYCCKHUX 3a/1a4.

6 Memoo cymmamopuwix mosicoecms.
Llenv u 3a0auu uzyuenus memsi — paCKphITh CyTh METO/Ia U HAYYUTh UX IPUMEHSATH PU
peIICHUH TPAKTUYCCKUX 3a]1a4.

7 Memood annpoxcumayuu K6a0pamuuHo20 PYHKYUOHAA.
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Lenv u 3a0auu uzyyenus memsbl — paCKphITh CyTh METO/Ia U HAYYUTh UX MIPUMEHSATH IIPH
pELICHUH IPAKTUYECKUX 3a/a4.

Memoo nepemennbvlx HanpasieHUil.

Lenv u 3a0auu uzyuenus memsi — 03HAKOMUTH co cxemamu Kpanka — Hukosicona u
[Mucmena — Pakdopaa v HayduTh MPUBOJAUTE K PACUCTHOMY BUAY M IIPUMEHSThH UX IPU
pPENICHUH TPAKTHYECKUX 3a/1a4, CTPOUTH AJITOPUTMEI peanu3anuu Ha OBM.

OKxonomuunvle hpakmopuzoeannvle cxemol.

Lenv u 3a0auu uzyuenus memoi — 03HAKOMUTD C JBYMS CIIOCOOAMM HOCTPOCHHUS
JIBYXCIIOMHOM cXeMbl ¢ (PaKTOPHU30BaHHBIM OIIEPaTOPOM, IOCTPOEHUS TPEXCIONHON
(aKTOPU30BAHHOM CXEMBI, COTJIACOBBIBATH KPACBBIC YCIIOBUS IPU MTOCTPOCHUH CXEM,
HAy4YUTh JI0Ka3bIBATh YCTOMYMBOCTh CXEM, CTPOUTH AJITOPUTMBI peanu3anuu Ha OBM.

10

Memoo cymmapmnoii annpoxcumayuu.

Lenv u 3a0ayu uzyuenus memuvl — I0Ka3aTh BOZMOXKHOCTHU MPUMEHEHHS] METO/1a; HAYUUTh
CBOJIUTH MHOTOMEPHYIO 3aJ1a4y K IIETIOYKE OJTHOMEPHBIX 3a71a4; 03HAKOMHUTD C JIOKAJIHHO-
OJTHOMEPHBIMHU CXeMaMH; HAyYUTh CTPOUTH CXEMY ISl YPaBHEHHUS TETUIONTPOBOTHOCTH B
MIPOU3BOJIBLHOM 001aCTH (711 PETYIAPHBIX U HEPETYISIPHBIX Y3JI0B); HAYYUTH OTIPEIEIATh
MOTPEITHOCTh aMPOKCUMAITUHU aJJTATUBHON CXEMBI U UCCIIEI0BATh €€ Ha YCTOMYNBOCTD H
PaBHOMEPHYIO CXOJIMMOCTb; HAYYUTh MPUBOJIUTh CXEMY K paCU€THOMY BUAY U CTPOUTH
ITOPUTMBI peann3annu Ha JBM.

Taonuuya 4. IIpakmuueckue 3anamusa — He IPEAYCMOTPEHBI

Taonuuya 5. Jlabopamopmusvie padomuoi

=
S 2

Tema

[Iprembl MOCTPOEHHUS PA3HOCTHBIX CXEM.

Merto HeonpeeIeHHBIX KO GUITUESHTOB.

[Ipumepbl KOHCTPYHUPOBAHMSI TPAHUYHBIX YCIIOBUN MIPU MOCTPOCHUH PA3HOCTHBIX CXEM.

I/IHTerpO-I/IHTepHOJ'ISH_[I/IOHHHﬁ METO.

BapI/IaI_[I/IOHHO -Pa3sHOCTHBIC METObI.

MCTO,[[ CYMMATOPHBIX TOXICCTB.

MCTOI[ AIIIPOKCUMAIIMK KBAAPATUYIHOI'O (bYHKI_[I/IOHaJ'Ia.

Meto1 nepeMeHHbIX HalpaBJICHUIA.

AR IS R Pl Bl I e

OKOHOMUYHBIC (baKTOpI/I?»OBaHHBIC CXCMBI.

[S—
S

Merton cyMMapHO# anlpOKCUMALIMH.

Taonuya 6. Camocmoamenvhoe uzyyenue pazoenos OUCUUNIUHbL

BOl'lpOCBI, BbBIHOCUMMBbBIC HA CAMOCTOATEC/ILHOC U3YICHUE

HpI/IMeHeHI/Ie METOJa HCOMMPECACIICHHBIX KOB(I)(I)I/II_II/IeHTOB AT TIOJTYYCHUSA CXEMBI C
NEpCMECHHBIM MIAIrOM (Ha HepaBHOMepHOﬁ CCTKe). HpI/IMeHeHI/Ie METOoJa JJIsA
quLIpéXTOLIe‘{HLIX 1a0JI0HOB.

I/IHTerpO—I/IHTepHOJ'ISII_[I/IOHHHﬁ MCTO C UCIIOJIb30BAHUEM KBAJPATYPHBIX (I)OpMYJ'I,
OCHOBaHHBIN Ha ABYKPAaTHOM MHTCTPHUPOBAHHNU.

OmnpenensaTb CBOICTBA ONEPATOPOB YPAaBHEHMSI, HEOOXOIUMBIX Ui IPUMEHEHUS
BapHALIMOHHO-Pa3HOCTHBIX MeTOJI0B PuTna n byoHosa — ["anépkuna.

AnroputMm peanuzanuu Ha 9BM BToporo crnoco6a nocTpoeHus SKOHOMUYHON JABYXCIOHHON

CXEMEI C q)aKTOPI/BOBaHHBIM OIICPATOPOM.
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5. [IpuBeneHne Kk pacuieTHOMY BUY JIOKAJIbHO-OJHOMEPHOM CXEMBI ISl YPABHEHUS
TEIJIONPOBOJHOCTH B MPOU3BOJIBHOM 001aCcTH (B Cllydae peryisipHbix y3i0B). [loctpoenue
anroputma peanuzanuu JIOC na 9BM.

5. OneHo4Hble MaTEePHAJIbI VISl TEKYIEro U py0e:KHOIro KOHTPOJISA yCIeBAeMOCTH U
NPOMEKYTOUYHOM aTTecTauuu

OueHouyHble MaTepHalbl TMPETHA3HAUEHBI ISl  YCTAHOBJICHUS COOTBETCTBUS  YPOBHS
MOArOTOBKM oOydaromuxcs TpeboBanusiMm dDenepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
craugaptoB Bbiciiero oOpazoBanus (PI'OC BO). Ouenounsie Marepuanbsl (OM) sBisitoTcst
LIEHTPAIbHBIM 3BEHOM CHCTEMBI OIICHKH KaueCcTBa OCBOCHHS OOYy4arOMUMCS TUCHUIUIMHBL. [lensio
pazpabotkn OM 1O TUCLUIUIMHE SIBJISETCA OIEHKAa 3HAHWM, YMEHUW, HABBIKOB W YPOBHS OCBOCHHS
00yJarOIIMMUC KOMIETEHIIUN JUCITUTUINHBL.

OM mMCUMIUITMHBI SIBIISETCS COCTAaBHOM 4acThiO pabouell mporpamMMbl JTUCHHUIIIUHBL. JTO —
oyeHoumvle  cpedcmaa, KOHMPONbHO-USMEPUMENbHble U MemooudecKkue  Mamepuaol,
MpeAHa3HaYEHHBIE JIJIs1 OMPEICIICHHs] Ka4eCTBa Pe3yabTaTOB OOY4YEeHHs] ¥ YPOBHS C(OPMHUPOBAHHOCTHU
KOMIUIEKTAIi 00yJaroImuXcsl B X0/1€ OCBOCHHUSI TUCIIUTUIAHEI.

OneHouHble cpesicTBa (GOpMUPYETCS] Ha OCHOBE KIIFOUEBBIX NPUHYUNOE OYEHUBAHUA!

- BaJIUAHOCTH — OOBEKTHI OIICHKU JIOJKHBI COOTBETCTBOBATH MTOCTABICHHBIM IIEJISIM OOYUCHUS;

- HaAS&KHOCTh — TMPU OIEHWBAHWM JIOCTIKEHUNW OOY4alOIMMXCs JTOJDKHBI — MCIIOJIB30BAaThCS
eAMHOO0Opa3HbIE CTAaHIAPTHI U KPUTEPUH,

- Ppa3BUBAOIIETO XapakTepa — (QUKCAIMs TEPCOHANBHBIX JOCTHKEHUN OOydJaromuxcs u
MpeIoaracMble MEPONPUATHS MO YIYULICHUIO PE3yIbTaTOB;

- CBOEBPEMEHHOCTb — IMOJJIEp’)KaHuE OOpaTHOW CBS3U € OOYdYaIOIIMMHUCA TPU OCBOCHHUH
y4eOHBIX MaTepUAJIOB.

dopmMupoBaHUE OLIEHOYHBIX CPEJCTB AUCHUILITUHBI IPOXOIUT CIECAYIOIINE 2Mansl.

- (hopmupyeTcsl cucTemMa IMokKaszaresieil, XapakTepu3yIolUX COCTOSHUE U TUHAMUKY Pa3BUTHUS
KOMITETEHI[MI 00y4aromuXcsi U BBIMTYCKHUKOB;

- ONPENEeNSIFOTCS] OLIEHOYHBIE CPEJICTBA M MPOLEIyphl OLIECHUBAHUS 3HAHUI, YMEHUM, HaBbIKOB,
OBJIJICHUS] KOMIIETEHUIUAMU O0y4JarOLIUXCS.

3ananus 175 OLEHUBAHUS YMEHHI, HABBIKOB U (WJIM) OMBITA EATEIBHOCTH MPEIyCMaTPUBAIOT
BBITIOJIHEHUE aTTECTYEMBbIMH JICHCTBUM:

- o oOpaboTke uHbOpMaIUK, BHIICICHUIO €€ AIEMEHTOB U BBISBICHUIO B3aUMOCBSI3U MEXY
HUMHU U T.IL;

- TI0 UHTEpIpEeTallMd U YCBOCHHIO HMH(OpPMAIMM W3 Pa3HBIX HCTOYHUKOB, €€ CHCTEMHOMY
CTPYKTYpPUPOBAHHUIO;

- IO BBISBJICHHIO 3HAYCHHs MpeAMeTa y4eOHOW MUCIHMIUIMHBI JUIS JAOCTIKEHUS KOHKPETHOU
e,

- TI0 peuIeHUI0 Y4eOHBIX 3a/au.

Ha npoBepky HaKOIUIEHHBIX 3HAHUI HampaBleHbl Takue GOpMBbI KOHTPOJIS, KaK YCTHBIN OTpOC,
KOJUIOKBUYM U KOMIIbIOTepHOE TecTupoBaHue. OHM TPOBOAATCA B IENAX MNOOYXKICHUS
CaMOCTOSITEIbHOM MBICITUTENIBHON JESATENBHOCTH CTY/IEHTOB.

YcTHBIA ompoc y4yeOHOW TPOBOAMTCA C IIENBI0 BBISIBICHUS M 3aKPEIlJICHUs TOTyYeHHBIX
3HaHUU U YMEHUM, ONIpeIeNICHUs YPOBHS MOJATOTOBIEHHOCTH K U3YYEHUIO HOBOM TEMBI.

KonnokBuym mnpenycMaTpuBaeT pa3BEPHYTOE U3JIOKEHUE IO OINPEACIEHHOMY BOIPOCY,
OCHOBaHHO€ Ha MPUBJICYEHUU TEOPETUUYECKOI0 MaTepHasia ¢ LEeJIbI0 aKTUBU3ALMU CAMOCTOSTEIbHOMN
paboTel oOyuaromierocs mo u3ydeHUro marepuana. OH TO3BOJSET OICHUTh yYMEHHUS CTYICHTOB
CaMOCTOSITENILHO Pa0OTaTh C y4eOHBIM W HAyYHBIM MAaTEpPHAlOM, BBIIBUTH O0BEM TMOIYyYEHHBIX
3HAHW, IONYYCHHBIX Ha 3aHATUSX, 4 TAK)KE MTyTEM CaMOCTOSATEIILHON paOOTHI.

KomnerorepHoe TecTUpoBaHHe MPOBOAUTCS I 3aKPEIUICHUS! U MPOBEPKU 3HAHUM, YMEHHUH U
HaBBIKOB C PUMEHEHHEM TEXHUYECKUX CPEJICTB.
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KoHeunpIMu pe3ysbTaTaMi OCBOEHHUSI MPOTPaMMBbl JIUCIHUILIUHBI SBISIOTCA C(HOPMUPOBAHHbIC
KOTHUTHUBHBIE JIECKPUOTOPHI «3HATB», «YMETb», «BIAAETh», pACIHCAHHBIE IO OTAEIHHBIM
KoMneTeHusIM. PopMHUpOBaHUE 3TUX JCCKPUITOPOB MPOUCXOTUT B TEUCHHE BCETO CEMEcTpa II0
JTanaMm B paMKax pPa3IM4YHOTO BHJA 3HAHUN U CAMOCTOSITEIBHON paboThI.

B Xxone wu3ydeHHs MUCHUIUIMHBI IPEAyCMATPUBAIOTCS MEKYWUll KOHMPOb, pPYOertCHblll
KOHMPOIb U NRPOMENCYMOUHAS AmMmeCcmayusl.

Konmponvnvie meponpusamus no oucyuniure IPOBOIATCA B cooTBeTcTBHU ¢ [lomoxeHueM o
OamTpHO-peTHHTOBOM cucteme arrectanuu ctyaeHToB KBI'Y (19.01.2016r.). Onenka ycneBaeMOCTH
CTYIGHTOB OCYLIECTBISIETCS B XOJIE TEKYIIETO M PyOeKHOTO KOHTPOJIS, a TaKXKe MPOMEKYTOYHOMH
aTTeCTaIUH.

5.1. OueHoYHBIEe MATEPHAJIBI IS TEKYLEro KOHTPOJIs

Texywuii KoHmpoab 3HaHUM, YMEHU U BIaJeHUN MO NUCUUIUIMHE OCYILECTBISETCS B Gopme
YCTHOTO WJIM TNHMCbMEHHOI'O ONpOoca Ha JIEKIMOHHBIX U JaOOPATOPHBIX 3aHATHUSAX, a TaKXKE B XOJE
MIPOBEJIEHUS] CAMOCTOSITENIbHOM pabOThI CTYJIEHTOB.

Llenv mexyweco koumpons — OLIEHKa pEe3ylbTaToB pabOThl B ceMecTpe U olecreueHue
CBOEBPEMEHHOW OOpaTHOU CBS3M, JUISl KOPPEKIIMUA OOYUEHHUS, aKTHBU3AIMH CAMOCTOSITEIIBHOU PabOTHI
oOyuatonierocs. OOBEKTOM TEKYIIETO KOHTPOJISI SIBISIOTCS KOHKPETU3HPOBAHHBIE PE3YIbTaThl
oOyueHnus (yueOHble TOCTHKEHHUS) MO AUCLUTIIIHE.

Texywuii KOHmMpPOIb YCIIEBAEMOCTH O00ECIeYnBaeT OLEHMBAHUE XO0J/la OCBOEHUS JHCLUIUIMHBI
«MeTo/pl TIOCTPOEHHUS OJHOPOIHBIX PA3HOCTHBIX CXEM» M BKIIIOYAET: OTBETHl Ha TEOPETUYECKUE
BOINPOCHl Ha J1A0OPAaTOPHOM 3aHSATHH, pElIeHHEe MPaKTUYECKUX 3a7ady W BBINOJHEHHE 3aJlaHui Ha
71a00paTOPHBIX 3aHATHAX, CAMOCTOSITEIbHOE BBINIOJHEHHE WHAMBHIYaJbHBIX TOMAIIHUX 3alaHuil C
OTYETOM (3alTUTOI) B YCTAHOBJICHHBIA CPOK.

OneHka KadyecTBa MOATOTOBKM HAa OCHOBAaHWU  BBIMOJHEHHBIX 3aJaHUil  BexeTcs
npenoaaBaTesieM (C 00Cy)KIeHUEM PE3yabTaTOB), OANIBl HAYUCIISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH
Y Ka4yecTBa BBIMIOJIHEHUS 3aJJaHMUsL.

5.1.1. Bonpochbl mo TeMaM JuCHUIIMHBI «MeToabl MOCTPOEHNUSI OJJHOPOAHBIX PA3HOCTHBIX
cxem» (KoHTpoJupyemble komneTeHuuu [NKC-2)

Tema: «llpuemvt nocmpoeruss annpoKCUMUPVIOWUX CXEM»
1. TI'me ompenensercs cerouHast GyHKIUS?

2. Tlpu BBITIONHEHNHU KAKOTO YCJIOBMS omepaTop L' NOKaibHO ammpoKCHMHPYeT omeparop L Ha
GyHKIUHM U C TIOPSAKOM 7 ?

3. Tlpu BHINONHEHMH KAaKOro YCIoBUs omepatop L'y=¢ J0KaIbHO AammpOKCHMHUPYET
muddepeHunanbayo 3aaa4y Lu = f Ha GyHKIHMH ¢ OPSAKOM n B ripoctpanctse C ?
Korna roBopsit, 4To pa3HOCTHAs CXeMa KOPPEKTHO MOCTaBJIcHa?

4

5 HpI/I BBIIIOJIHCHHUH KAaKOTI'0 YCJIOBUA PA3HOCTHAA CXEMa YCTOﬁQHBa?
6. HpI/I KaKOM YCJIOBUH PA3HOCTHAA CXCMa HeYCTOﬁqHBa?
7
8
9

KOF,Z[a TOBOPAT, UTO pa3HOCTHAA CXCMaA CXOAUTCA B HCKOTOpOfI HOpPME CO CKOPOCTBIO O(hm)?

Kakoe ypaBHEeHuE Ha3bIBalOT Pa3HOCTHBIM ypaBHEHUEM NOpsAKa m 7
Kak ¢bopmasbHO 3allUCHIBAETCSI  PA3HOCTHOE YpaBHEHHUE, COOTBETCTBYIOLIEE
middepeHnanbHOMY ypaBHEHHUIO opsiAka m ?

10. Kakyro o0nacTh paccMaTpuBaroT IpU MOCTPOSHUN PA3HOCTHBIX CXeM?

11. Kakum oneparopom 3ameHseTcs 1uddepeHIraIbHbIi onepaTop NpH MOCTPOSHUN Pa3HOCTHBIX
cxem?

12. K pemeHuro Kakod CHCTEMBI CBOJUTCS 3aJada O YHUCICHHOM pELIEHUH MCXOJIHOU
middepeHnanbHOM 3a1a4n Y TOCTPOSHUU PAa3HOCTHON CXeMbl?

13. BO3MOXHO 1M IpU YHUCIEHHOM PEIIEHUHM INPOU3BECTH PA3HOCTHOE pELIEHHE U1 BCEX
3HAUEHUH aprymeHTa?’
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14.
15.
16.
17.
18.
19.

20
21
22

23
24
25

26.
27.

28

29.
30.

31.

32.

33.

34.

Kak annpokcumupyetcs qudepeHnaIbHbIi onepaTop nepBoro nopsijaka?

Uto Ha3bpIBaeTCs MOTPEMIHOCTHIO PAa3HOCTHOM allIPOKCHMALIUU B TOUKE X ?

JJ1 4ero MOXHO MCIOJIb30BaTh PA3JI0KEHNE NOTPELLIHOCTH 10 CTENEHM /1 ?

Koraa roBopst, 4To pemeHne cXeMbl CXOAUTCS K pereHuto auddepeHnansHon 3a1aumn?
Koraa roBopsr, 4To pa3HOCTHas cxemMa 00J1alaeT 71 - bIM MOPAJKOM allpOKCUMaluu?

Uro cxiagpiBaeTcd M3 MOTPEIIHOCTH AaNpPOKCHUMAlMM IPaBOM YacTH W IOTPEHIHOCTH
anmpoKCUMaIUK oniepatopa’?

B kaxom ciyyae roBopsT, UTO MOPSI0K TOYHOCTU COBMAJIAET C MOPSIKOM alpOKCUMALIH?
CoBniagaer 1 nopsiI0K TOYHOCTH C MOPSIAKOM alllIPOKCUMALIMH, €CIIU CXeMa ycToiunBa?

B kakoMm ciyyae ToBOpSAT, YTO MOHSATHUS CXOJUMOCTH, ANIMPOKCUMAIMM U YCTOWYUBOCTU
HUMEIOT CMBICI?

Kak pazymHO BbIOMpaTh HOPMY B CiIy4ae pa3pbIBHOTO PELLIECHUS?

Brneder 11 paBHOMeEpHas CXOAMMOCTh 332 COOOI0 CXOIUMOCTb B Cpe/iHEM ?

Crnenyet nu U3 CXOAUMOCTH B CPEHEM PaBHOMEPHAs! CXOAUMOCTh?

UTo MOXKET NpOU30iTH B pe3yapTaTe HEY1ayHOTO BbIOOpa HOPMBbI?

Kak Haso BeIOMpaTh HOPMY, YTOOBI IPABUIIBHO BBISBUTH MOPSJIOK TOYHOCTH CXEMBI?

MoxHo 11 Bceraa BbIOpaTh HOPMY, YTOOBI MMENI0 MECTO alpPOKCUMAIUS U YCTOMYNBOCTD, U
Kako¥ Obl ObLJIa CXeMa B 3TOM cirydae?

Kaxot cxemoli anmpokcumupyercs 3agada Komm uist ypaBHeHus nepeHoca?

YckopeHHOE H3MeNbYeHHE KaKoro Iiara 1Mo CpaBHEHHIO, C KaKMM IIaroM O3HA4yaeT CBS3b
r=rh*?

MosxeT 1 oHAa W Ta K€ Pa3HOCTHAs CXEMa B CiIydae pa3jIMYHOM CBSI3M MEXIAYy 7 U h
anmnpoKCUMHUPOBATh pa3inuHble quddepeHnnaibHble 3a1aun?

Kak Ha3bIBaeTCsl pa3HOCTHas CXxeMma, allpOKCHUMUPYIOIas pasindHble AuddepeHIuaibHble
3a7a4M B CIIy4ae pa3IunyHOM CBSI3U MEXAY 7 U h?

Kak anmpoxcumupyercsa 3amada Komu Ui ypaBHEHHs TEIUIOIIPOBOJHOCTH € MOCTOSTHHBIMU
ko3 purmeHTaM Ha YETHIPEXTOUCYHOM I1a0I0HEe?

[Ipn kako# cBsi3u miara 7 W A cCXeMa Ha YeThIpEXTOUYEUHOM ImabimoHe 3amaun Komm ajis
YPaBHEHUS TEIUIONPOBOAHOCTH UMEET BTOPOM MOPSNOK TOYHOCTH IO mary A ?

Tema: «Memoo neonpedenennvix KOIDDuyuenmos»

1.

2.

HyxHo 11 mo Meroay HeolpeneneHHbIX K03()PUIMEHTOB JenaTh MPUOIIKEeHNUEe U KaX 10
MPOU3BOJHOM B OTACIBHOCTH?

Urto nmomyckaeTcsi B pa3HOCTHOM YPaBHEHHHM MO METOAY HEOIpeAeieHHBIX KOIPPHUINEHTOB
(4TO cUMTACTCS HEU3BECTHBIM)?

Kak non6upatorcs ko3hduireHTs B pa3HOCTHOM ypaBHEHUHM MO METOAY HEOIpeaeTIeHHBIX
ko3 durmenTon?

Kakue 3HaueHuss ceTouyHON (YHKIIMM 3aMEHSIOTCS 4Yepe3 Kakhe NpHU OImpelesieHuu
K03 (UIIMEHTOB 10 METOy HeonpeAeIeHHbIX KOAPPHUIIMEHTOB Ha TPEXTOYEYHOM I1abione?
UTto sBNsSETCS OCHOBHOM II€NIbI0O B METOJE HEOIpPEENeHHbIX KOA(h(UIMEHTOB TpHU moadope
K03 (UIIMEHTOB Pa3HOCTHOTO ypaBHEHUS ?

Uto HeoOXO0aMMO caenaTh MO0 METOAY HEONpeAeleHHBIX KO3()PHUIMEHTOB B Pa3HOCTHOM
omepatope mnocie npuMmeHeHus popmynsl Teitnopa?

Uemy paBHBl KOA(D(UIHMEHTH TPEXTOYEUHOTO PA3HOCTHOTO YpaBHEHHS, MOTYYEHHOTO C
MTOMOIIBI0 METOa HEOTIPEeACTICHHBIX KOAPPHUIIMEHTOB A 3a1aun Komm ypaBHeHHs mepeHoca
Ha TPEXTOYEUHOM I1a0sIoHe?

Kak 3amuceiBaeTcsi pa3HOCTHOE YpaBHEHHE, alllpOKCHUMHUpYollee B 3anaue Komu ypaBHeHue
MepeHoca Ha YeThIPEXTOUYeYHOM I1abiaone?

Kakue BenuuuHBI JOMYCKAIOTCS  HEOMNPEACICHHBIMM 1O METOAY HEONpPEeIeTIeHHBIX
KOd(h(GUIIMEHTOB TpH amnmpokcumanuu 3agaud  Kommwm [uisi  ypaBHEHHsS TEepeHoca Ha
YeThIPEXTOUEYHOM I1I1a0I0HE?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kakoe ycrmoBue JOMDKHO BBINOJHATHECS Tpu  moadope KodQUIMEHTOB MO METoxy
HEOTIpe/IeIeHHBIX KOA((UIIMEHTOB TNpH amnmpoKcuManuu 3aaaun Komm s ypaBHEHHS
IIEPEHOCa Ha YETHIPEXTOUEYHOM 111a010HE?

Kakue 3HaueHWs CceTOYHOM (YHKIMM 3aMEHSIOTCA, Yepe3 KakKue Tpu ONpeAeTICHUU
KOA(Q(QHUIMEHTOB MO METOAy HEOMpeaeNeHHbIX KOA(PPUIMEHTOB Ha YETHIPEXTOUCYHOM
mabnone?

Yemy paBHBI KOXPQPHUIHMEHTH TPEXTOUEYHOTO PA3HOCTHOTO YPABHEHHUS, IOIYYECHHOTO C
MOMOIIIBIO METO/1a HEOoTpeIeIeHHBIX K03(duimenToB s 3anaun Komm ypaBHeHus epeHoca
Ha YEThIPEXTOUYEUHOM I11a0JI0OHE?

MOXHO I TOCTPOUTH YETHIPEXTOYCUHYIO PA3HOCTHYIO CXEMY U, C KaKuMH Ko3(hduimenramu,

aNnpOKCUMHUPYIOILYIO 3a1ady Koy 1ist ypaBHEHHs EPEHOCA C TOUHOCTBIO h” ?
Kakyio 4eThIpexToyeuHyi0 CXeMy H, C KaKUMH KOI(PQPUIMEHTAMH HENb3sl MOCTPOUTH,

aNMPOKCUMUPYIOLLYIO 3a1a4qy Koy U1 ypaBHEeHHUs TIepeHoca ¢ TOYHOCThIo A ?

Kak wmoxHO mnono6pare Ko3((UUUEHTHl Ui YETBIPEXTOUYEYHOM CXEMbl IO METOAY
HEONPEENIEHHBIX K03()(UIIMEHTOB Ul MOBBIIIEHNUS NOpsAAKa anmpokcuMmanuu 3agauu Komm
JUIS ypaBHEHUS MEpeHoca /10 BTOPOro nopsaka mo h?

Kakoli BuMJ uMeeT pa3sHOCTHBIM ONEPATOp, AMMPOKCHMHUPYIOIIUN OINEpaTop B YpaBHEHUU
MepeHoca Ha YeThIPEXTOUEYHOM I1a0JI0HEe C TOYHOCTBIO 10 BTOPOTO Mopsiika 1o h?

Kak crpourcs npubnmkenue auddepeHnnaIbHoro oneparopa B ypaBHEHUU IO METOIY
HEOIpeAeICHHBIX KOY(PPUIIUEHTOB?

B kakom Meroze BO3MOXKHO TpHOIMXKEHHE cpa3y Bcero auddepeHInaIpHOoTO onepaTopa
ypaBHEHUA?

Kakoe pasHOcTHOE ypaBHEHHE aNMpPOKCUMUPYET YpaBHEHHE IEpPEeHOCa Ha TPEXTOUYEUHOM
mabione?

Kakoe pa3sHOCTHOE ypaBHEHHE alIIPOKCUMHUPYET YPaBHEHHE IIEPEHOCA HA YETBIPEXTOYEHYHOM
mabione?

Tema: «Ilpumepsl Koncmpyupo8anus 2pAHUYHBIX YCA0BULL NPU NOCMPOECHUU PASHOCIHBIX CXEM»

1.

2.

Kakoe 3HaueHume HYXHO 3aJaTh JUId pEIIEHHs Pa3HOCTHOIO YpPaBHEHMs JUIsl YpaBHEHUS
NepPEHOCa Ha TPEXTOYEUHOM I11abaoHe?

Kakoe 3HayeHume HY)XHO 3aJaTh JUIsl PEIIEHUS PA3HOCTHOIO YpPAaBHEHMs MAJs ypaBHEHHs
[IEPEHOCA Ha YEThIPEXTOUYEYHOM 11abI0He?

Kakoe 3HaueHMe HYXHO 3aJaTb Ui pEIIEHUS SABHOM CXeMbl [  ypaBHEHUs
TEIJIONPOBOAHOCTH Ha YETHIPEXTOUEYHOM I1a00He?

Kakoe 3HaueHuMe HyYXHO 3azaThb JJIs pELICHUS HESIBHOM CXeMbl JUIsl YpaBHEHHS
TEIJIONPOBOAHOCTH Ha YETHIPEXTOUEYHOM LI1a0I0HE?

Kak 1oyokHbI ObITH 337aHbl 3HAUCHMSI HAa MEPBOM CJIO€ ISl JOCTHXKEHHsI BTOPOTO HOpsKa
TOYHOCTH IIPH PEILICHUH YPaBHEHUS IIepeHOca Ha YEThIPEXTOUEUHOM L1alnoHe?

Kakoe rpaHu4yHOe YycJIOBHE HYKHO JOIOJIHMUTEIBHO CKOHCTPYHUpPOBaTb IpPU pELICHUU
Pa3HOCTHOI'O YpaBHEHUS IMEPEHOCa HA YETHIPEXTOUYEYHOM MLIalJOHE Ul MOJyYeHHUs BTOPOTo
Hopsi/iKa TOYHOCTH 110 mwary 7 ?

Kakoe ycinoBue BO3HHMKAaeT W3 3aJlaHHOIO I'PAaHMYHOI'O YCJIOBMS IIPU PEIIEHUH Pa3HOCTHOIO
ypaBHEHHs MEpPEeHOCa Ha YEThIPEXTOUYEUHOM WIA0JIOHE JUIs TOJIydeHHMs BTOPOTO TMOpsaKa
TOYHOCTH IO 1ary 7 7

Kakue 3HaueHuss HYXKHO 3a4aTh JUId PEIIEHUS PA3HOCTHOM CXEMbl M ypaBHEHUS
runepooInYeckoro Tumna?

Tema: «Memoovl nocmpoerusi 00HOPOOHBIX PA3ZHOCHHBIX CXEM»

1.
2.

bt

UYTto Ha3pIBaeTCSl OJHOPOJHOW PA3HOCTHOM CXeMOW?

3aBUCUT JIM BUJA OJHOPOJHOM pa3HOCTHOM CXeMbl OT BbIOOpa KOHKPETHOM 3ajaudl W3
3aJlaHHOTO KJy1acca?

3aBUCHUT JIM BUJI OJJHOPOJHOM pa3HOCTHOM CXeMBbI OT BBIOOpPA CETKH?

Kak onpeznensirorcs KoapPUIHUEHTH OJJHOPOIHON Pa3HOCTHOM CXeMBbI?
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15.
16.
17.
18.

19.

20.

UTto Ha3bIBAIOTCS MA0JIOHHBIMU (DYHKIIOHATIAMU?

Yro HE0OXOAMMO YUUTHIBATH IPU BHIOOPE MIA0IOHHBIX ()YHKIIMOHATIOB?

BaxxHo 1 TpeboBaHme anmpoKCUMAalUH IIPU BBIOOPE MIa0JIOHHBIX (YHKIIMOHATIOB?
Baxxno i TpeboBaHKMe pa3pemiuMOCTH IIPH BEIOOPE MIaOIOHHBIX (DYHKITHOHAIOB?
BaxHo nu TpebGoBaHKe yCTOWYMBOCTH MPH BHIOOPE MAOIOHHBIX (YHKIIHOHATIOB?

. Korza roBopst, 4To 3ajaHO ceMEeNCTBO OJTHOPOAHBIX PA3HOCTHBIX CXEM?
.Kak 1o MHTErpo-MHTEPNOIALMOHHOMY METOAY AallPOKCHUMHUPYIOTCS  HMHTErpaigsl U

IIPOU3BO/IHbIE, BXOSIINE B ypaBHEHUE OanaHca?

. Kak ele Ha3pIBaloT MHTETPO-UHTEPIOIALUOHHBINA METO?
. Kakomy TpeboBaHMIO SKBHBAJICHTHO TPEOOBaHNE KOHCEPBATUBHOCTH PA3HOCTHON CXEMBI?
. Kako#il sBisgercs pa3sHOCTHAas cXeMa, JUIi KOTOPOW BBINOJHSIOTCA PAa3HOCTHBIE aHAJIOTH

(bu3NYECKUX 3aKOHOB COXpaHEHMs?

OT 4ero 3aBUCUT SKOHOMUYHOCTb BBIUHUCIUTEIBHOIO aIropurma’?

K xakum orpaHnueHusM NpUBOIAT TPEOOBAHUS PA3PEIIMMOCTH U AlIPOKCUMAIIUH JIJIsl CXEMBI?
B kaxom ciryyae pa3HOCTHasi cxema SIBJISIETCSI OJJHOPOIHOM?

Kakoii nopsiiok TOUHOCTH B Kjacce TIaJAKUX K03()PUIIMEHTOB UMEET OJJTHOPOAHAs PA3HOCTHAsS
cXeéMa BTOPOTo MOps/Ka alnpoKCUMAaIUi Ha paBHOMEpPHOU ceTke?

Kaxo#t Bum nMeer ogHOpOAHAS Pa3HOCTHAS CXeMa it OOBIKHOBEHHOTO UG epeHITnaTIbHOTO
YpaBHEHHUS BTOPOTO MOPSAIKA C IEPEMEHHBIMU KOd(hduueHTaMmu?

[To xakum Qopmynam ompenensorcs KodpGUIUEHTh KOHCEPBATUBHON Pa3HOCTHON CXEMBbI
OOBIKHOBEHHOTO U PepeHIINaIbHOTO ypaBHEHUS BTOPOro MOpsAKa C MEePEeMEHHBIMU
ko3¢ punmenTamu?

Tema: «Humeepo-unmepnonrayuouHslil Memoo»

10.

11.

Ha ucnonp3oBaHuu Kakoro ypaBHEHHs] OCHOBAH MHTETPO-UHTEPIOJIALUOHHBIA METO?

KakoBbl cnocoObl TOCTPOEHHUST OJHOPOJHBIX PA3HOCTHBIX CXE€M IMpPH IOMOIIU HHTETPO-
MHTEPIOISIMOHHOTO MeToAa?

B xakux mnpepenax NpOBOAUTCA HHTETPUPOBAHUE HCXOJHOTO YpaBHEHHS IO HHTErpo-
WHTEPIOISIIMOHHOMY METO/y C UCIIOJIb30BaHNEM ypaBHEeHHsI OanaHca?

Kak anmpokxcumupyercs MOTOK B MHTETPO-UHTEPIOJISIMOHHOM METO/Ee Al OOBIKHOBEHHOTO
muddepeHInaTbHOT0 YPaBHEHUS C IEPEMEHHBIMH K0P PUITUCHTaMHU ?

Kakas xBagpatypHasi ¢opMmylia UCHOJB3YEeTCS MPH anlpOKCUMAIMM HMHTErpajga B HUHTETPO-
HMHTEPIOJISILIUOHHOM MeTojie?

Kakast ToyHOCTh moOJyyaeTcsl MpU anmpoKCUMAIMN HHTErpaja C HCIOJIb30BaHHEM (DOPMYIIBI
Tpaneuuu?

Kakoe pa3HOCTHOE KpaeBoe YCIIOBHE alllPOKCUMUPYET TPETbEe KpaeBO€ YCIOBHE JUIS
O0OBIKHOBEHHOTO AU PepeHIINabHOTO YpaBHEHUS C MEPEMEHHBIMH KOA(PQPUIIMEHTAMH C
MIEPBBIM MOPSIKOM TOYHOCTH MO 1iary?

Kakoe pa3HOCTHOE KpaeBOoe YCIOBHE AallllPOKCUMUPYET TPETbEe KpaeBOe YCIOBHE JUIS
O0OBIKHOBEHHOTO AU depeHInalbHOTO ypaBHEHUS C MEepeMEHHbIMU Kod(hdulMeHTaMu o
BTOPBIM HOPSAIKOM TOYHOCTH T10 Iary?

B kakux mnpenenax MpOBOISATCS MHTEIPUPOBAHME HMCXOJHOTO YPAaBHEHHSI IO HHTETPO-
WHTEPIOSIIIHOHHOMY METOTy, OCHOBAaHHOMY Ha IBYKPaTHOM WHTETPUPOBAHUU?

MOoOXHO IM TIOCTPOUTH C TOMOIIBI0 WHTErPO-UHTEPIOISIMOHHOTO METO/Ja OJHOPOIHBIE
Pa3HOCTHBIE CXEMBI JIJIsl CTAIMOHAPHBIX M HECTAIMOHAPHBIX 3a/1a4?

MOXHO IIM TIOCTPOUTH C TOMOIIBI0 WHTErPO-UHTEPHOSIMOHHOTO METO/Ja OJHOPOIHBIE
Pa3HOCTHBIE CXEMbI Uil CTAallMOHAPHBIX W HECTAIIMOHAPHBIX 3aJady C HECKOJIbKUMHU
MIPOCTPAHCTBEHHBIMU MEPEMEHHBIMU?

Tema: «BapuaquHHo—pCBHocmeze Memoobly

1.
2.

Kaxoit BapuanimoHHo 3a7jaue SKBUBAJICHTHA 3aj]laya O pelIeHUH ypaBHeHus Au=f, f€ H?
B xakom ciydae MOKHO MPUMEHATH BapHallMOHHBIA MeTo A PuTHa /uist mojgydyeHus pa3HOCTHBIX
cxem?
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Nk

10.

11

13.

14.

15.
16.

17

19.

20.

21.

22.

23.

24.

Yro HEeoOXOIMMO BBOJIUTH M C KaKUM 0a3uCOM B MPOCTpaHCTBE H IS MpUMEHEHUs MeToJa
Puna k noctpoenuto cxem?

B 4em 3akmogaercs meron Puna?

B kaxom Buze o merony Putna npezacrapisercs npuOInKeHHOE peleHue?

Kakoit ¢pyHKIIOHAT MUHUMH3HpYETCS 110 MeToy Putma?

Yemy paBHBI K03()HUITMEHTH B MUHIMUA3HPYEMOM (yHKIIMOHAJE 10 MeToxy Pura?

Ckonbko kK03(puuneHToB B (PyHKINH, SBISIOMIEHCS MHUHUMHU3UPYEMBIM (DYHKIIHOHAIOM IO
meroay Pura?

N3 kakoro ycnoBHs TONY4YaeTcs CUCTEMa N YpPaBHEHUH, M3 KOTOPOW OMNPEIEISIOTCA
HEM3BECTHBIE KOA(PHUIIMEHTH B MUHUMHU3UPYEMOM (YHKITMOHAJIE IO MeToay Pura?

Kakas ¢yHKkius paccMaTpuBaeTcst Uil TOJTYYEHHUS pPAa3HOCTHOM CXeMbl METOIOM Purna s
pemeHuss  OOBIKHOBEHHOTO muddepeHInaIbHOTO  ypaBHEHHS c MePEMEHHBIMU
ko3¢ punmeHTamu?

. Kakue pynkuuu 6epyrcs B kauecTBe 6a3UCHBIX pyHKIMI B MeTosie PuTtna?
12.

Kakass cucrema ypaBHeHMI moiydaercss 1o Mmertony Purtna juist perieHus: 0ObIKHOBEHHOIO
T depeHInaIbHOro YpaBHEHUS ¢ IEpeMEHHbIMU KO3 hunnenramMu?

Kakass onHoposnHas pa3HOCTHas cXxeMa IoJIydaeTcss Mo MeTody Putna ans pemeHus
0OBIKHOBEHHOTO AH(pdepeHInaTbHOIO YPaBHEHUS C TepeMEHHBIMU KOAhUIueHTaMu?

Kakoit nomkeH ObITh omeparop ypaBHeHHs Au=f ans npuMeHeHuss meroga byOHoBa —
lanépkuna?

B xaxom Buze no merony byOHoBa — ["anépkuna npencrapiseTcst NpuOIMKEHHOE peleHue?
N3 xakoro ycioBus Hiyrcs Ko3(pPUIMEeHThl TPUOIMKEHHOTO peleHus mo metony byonosa —
lanépkuna?

. Kak 3anmatorcst 6a3ucHbie pyHkimu B Metoae byonosa — ['anépkuna?
18.

Kakass cucrema COOTBETCTBYET YCIOBHIO OPTOTOHAJIBHOCTH HEBS3KM KO BCeM 0a3uMCHBIM
¢dbyakuusm B Meroae byonosa — [Nanépkuna?

[Ipn xakux 3HAYEHUSAX UHICKCOB OTIMYHBI OT HyJNs KOA(G(UIUEHTH B CUCTEME ypaBHEHUH,
noxydaemoit mo merony byonosa — [Nanépkuna?

Kakast cucrema ypaBHeHHUI moydaeTcst o Mmetoay byoHnoBa — ["anépkuna 1y1st 0OBIKHOBEHHOTO
g epeHrnaibHOro ypaBHEHUs ¢ KOHBEKLIUEH ?

Kakass ogHOponHasi pa3HOCTHasi cxeMa mojydaercsa nmo merony bybnoBa — [Manépkuna i
pelieHuss O0ObIKHOBEHHOrO nudepeHlnaIbHOr0 ypaBHEHUSI C KOHBEKIHMEH C KpaeBbIMU
YCIOBUSIMU NIEPBOTO poja?

MOo3KHO 1 MOJIy4UTh MO MeToNy PuTiia Takyro e OJHOpPOJHYIO PAa3HOCTHYIO CXEMY, Kak IO
Merony byOnoBa — T'anépkuna pans pemieHuss OOBIKHOBEHHOro auddepeHInaibHOTo
ypaBHEHUS ¢ KOHBEKIIMEH C KpaeBbIMU YCIOBHUSIMH IIEPBOTO pojia?

MosxHo nu mpuMeHuTh Meroa PuTna Kk mepBoil kpaeBod 3amaye Il OOBIKHOBEHHOTO
g depeHInanbHOr0 YpaBHEHUs ¢ KOHBEKIIMEH ¢ KpaeBbIMU YCIOBUSIMH IIEPBOTO pojia?
[Touemy HEBO3MOKHO MOCTPOECHHE METOAOM PHTIIa pa3HOCTHON CXeMbI JUIsl IEpPBOM KpaeBoit
3a/1a4u JUIsi OOBIKHOBEHHOTO U] PepeHIInaIbHOTO YPaBHEHHUS C KOHBEKIUEH?

Tema: «Memoo cymmamophwix moaicoecma

1.

2.

Kakoe mHTerpanbHOE TOXKJECTBO CHPABEJIUBO JUIS PEIICHUs TPeThbe KpaeBoM 3amaud Juis
OOBIKHOBEHHOTO U (HepeHINATILHOTO YPaBHEHHUS C TEPEMEHHBIMU KO3 UIIeHTaMu?

Kakoe pemieHune ompenensercs ¢ IOMOINBIO HHTETPAJIbHOTO TOXJIECTBA IO METONY
CYMMAaTOPHBIX TOX/IECTB?

YTo anmpoKCUMHUPYETCsl CYMMAaTOPHBIM TOXAECTBOM JUIsl CETOUHBIX (DYHKIUI MPH MOCTPOSHUH
Pa3HOCTHOM CXeMbl Ha paBHOMEpHOH ceTke?

Kak onpenenstorcss k03(h(UIMEHTH B CyMMaTOPHOM TOKJIECTBE JJIsl TPEThEH KpaeBoi 3a1auu
111 OOBIKHOBEHHOTO U (EpEeHIINATLHOIO YPAaBHEHUS C TEpeMEHHBIMU K03 ppurimenramu?
Kakoit BHJI cXxeMbl, OJy4aeMoOil ¢ MOMOIIbI0 METOJa CYMMAaTOPHBIX TOXKJECTB Uil TPEThel
KpaeBOW 3a/aud Uil OOBIKHOBEHHOTO JU(QepeHINaIbHOTO YpPaBHEHUS C IEepPEeMEHHBIMU
KoappuurenTamu?
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Tema: «Memoo annpoxcumayuu K8aopamuyHo2o QyHKYUOHANA»

3amaue 00 OTHICKAHMM MHHHUMHU3UPYIOILIErO >JeMEHTa KaKoro (yHKIMOHAJIa SKBHBAJICHTA
mepBasi KpaeBas 3amada Juis  OOBIKHOBEHHOTO Ju(epeHIMalbHOTO  YpaBHEHUS C
nepeMeHHBIMH Kod(punreHTamu?

Kakoii (yHKIMOHAN aNMpPOKCHMHUPYETCS IO METOAY AaNMpOKCHUMAlUU KBaJPATUYHOTO
(GyHKIIMOHATIAa HA PaBHOMEPHOH ceTke?

Kak anmpokcumupyroTcss ~ MHTErpajgbl IO METOJAY alllpOKCHUMAalMK KBaJApaTHYHOTO
(GyHKIMOHANAa TPH  pEeIIeHWH  TepBOM  KpaeBOM  3amaya it OOBIKHOBEHHOTO
mddepeHInanbHOTO YpaBHEHHS ¢ IEPEMEHHBIME KOA(PGHUIIMEHTaMI?

Kakoii BuJ1 MOKeT UMETh (PYHKIIMOHAI, 3aBUCSINUN OT KOdpduImeHTa k(x) B 0OBIKHOBEHHOM
maddepeHnnanbHOM YpaBHEHHH, IO METOAY aNIPOKCUMAIMH KBaIpaTUIHOTO (PyHKIIMOHAA?
Yemy MOKET ObITh PaBHBIM (YHKIIMOHAM, 3aBUCAIINN OT KO3 duLneHTa k(x) B 0ObIKHOBEHHOM
g epeHnaIbHOM YPaBHEHUH, TI0 METOy allllPpOKCUMAIIMK KBaJAPaTUUYHOTO (PYHKIHOHAA?
Kakoil ¢yHKIMOHan OT MNPOU3BOJBHOM CETOYHOM (YHKIMM y TMOJIY4aeTrcs IO METOAY
anmnpoKCUMaIlMU KBaJpaTUYHOTO (pyHKIIMOHATA?

Kakas onHopoaHas pa3HOCTHasi cXemMa THOJdy4daeTcs [0 METOAYy  anlnpoKCUMalluu
KBaJIpaTUYHOTO (yHKIMOHaNa JUid T[epBOM KpaeBoW 3agauud uii  OOBIKHOBEHHOIO
¢ depeHInaIbHOr0 YpaBHEHUS ¢ IEpeMEHHBIMU K03 duninentamu?

Paszoen: «Memoowl pacujennenusi MHO2OMEPHBIX 3A0a4»

1.

SNk w

10.

11.
12.

13

14.
15.

16.

17.

MoxeT He anmpoOKCUMHUPOBATh KaXKJas W3 BCTIOMOTATENBHBIX 33/ad HCXOAHYIO 3aJady B
clly4ae HEOJHOPOJHOM armpoOKCUMAaIUK?

KakoBa ocHOBHast ujiess METOJI0B pacileryieHus?

B meTomax pacmiernieHus K 4eMy CBOJUTCS HHTETPUPOBAHKUE UCXOTHOTO YpaBHEHUs?

Kaxum 00pa3om cxeMbl paciiernieHus J0DKHBI YIOBIETBOPAThH YCIOBHSM alllpOKCUMAaun?
UTto cuMTaeTcss OCHOBHBIM MOKAa3aTeIeM SKOHOMUYHOCTH BHIYMCIUTENIbHBIX aITOPUTMOB?
Kakum omnepatropoM anmpoKCUMHUPYETCS OJHOMEPHBIA OmNepaTop MO k -OMY HaIpPaBJICHUIO
MHOTOMEPHOW  MPOCTPAHCTBEHHON TMEPEMEHHOW B  MHOTOMEPHOM  MapaboIudecKOM
ypaBHEHHUU?

[Ipn xakoM ycJOBHM YCTOWYHMBA SIBHAs CXeMa MHOTOMEpPHOTO YpaBHEHHs MapaboM4ecKoro
THUIIA C MOCTOSIHHBIMU KO3 puninentamu?

UTo HY)KHO yMEHbLIATh JJIsl SBHOW CXEMbl MHOTOMEPHOTO YpaBHEHHUS MapadoJIMYecKOro TUIa
C POCTOM 4YHCJia U3BMEPEHUM ?

UTo HY)KHO yMEHbLIATh JUIsl SBHOW CXEMbl MHOTOMEPHOTO YpaBHEHUS MapaloIrMuyecKoro THUIla
C pocTOM MakcuMyma ko3 duiirenTa TermonpoBoHOCTH ?

Kak HyXHO 3a7aBaTh JOMYCTUMBIN LIAr IO BPEMEHHU C POCTOM YHUCIIa U3MEPEHHH U POCTOM
ko3¢ uMeHTa TEIUIONPOBOJAHOCTH [  SBHOM CXEMbl MHOTOMEPHOTO  ypaBHEHHS
TEIUIONPOBOAHOCTH?

Lenecoobpa3Ho 1 UCTIOTIB30BAHUE SIBHBIX CXEM JJISl PEIIEHUsI MHOTOMEPHBIX 3a1a4?

Kakoe uncno neiicTBuii 3aTpaunBaeTcs A SBHOM CXeMBbI IIPU MIEPEX0/Ie CO CII0S Ha CJIOH?

. Bennuunoit kakoro nopsaJaKa sABJIACTCA YHUCIIO0 ﬂeﬁCTBHﬁ, 3aTpadyruBacMoOC JIsd SIBHOM CXEMBbI IIpu

Mepexo/ie CO CIOsI Ha CION?

B uem HenocTaTkM U IPEUMYILECTBA SIBHOM M HESIBHOM CXEM pElIEHUsI MHOTOMEPHBIX 3a/1a4?
Kak Ha3piBaroTCsl CXeMbl, B KOTOpPBIX Ha Yy3€Jl CETKM MPUXOJUTCS YHUCIO ACUCTBUM, HE
3aBUCALLIEE OT KOJIMYECTBA y3JI0B CETKU?

Kak Ha3piBaroTCs CXE€Mbl, TOXIECTBEHHO YJOBJETBOPSIOLIME PA3HOCTHBIM 3aKOHaM
coxpaHeHus?

Kaxue cxembl Ha3bIBatOTCS IUBEPTEHTHBIMU?

Tema: «Memoo nepemeHHbIX HANPABIEHUL (NPOOOILHO-NONEPEYHAS CXEMA)

1.

2.
3.
4

Kakas pazHOcTHas cxema anmnpoKCUMUPYET MATPUUHYIO OJHOPOJHYIO CXEMY?
Kakas cxema HazpiBaetcs cxemoil Kpanka — Hukosncona?

Jl1d KakuX MHTEpBaJIOB 3anuceiBaeTcs cxema Kpanka — Hukosicona?

Kaxum oneparopom siBisiercs oneparop A B cxeMme Kpanka — Hukoscona?
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bt

*

10.

11

13.
14.
15.
16.
17.

18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.

30.

31

33.

34.
35.

36.
37.

38.
39.
40.

41.
42.

Kakas cxema nmepeMeHHBIX HallpaBJIeHUH Ha3bIBaeTcs cxeMoit [Incmena — Pakdopaa?
Pa3nocTHOI anmpokcuManuen Kakoro oneparopa sBisieTcsl orepaTop Mo k -My HalpaBJICHHUIO
B cxeme [Iucmena — Pakdopaa?

Kakum metonom peanusyercst cxema [lucmena — Pakdopna?

Kak eme HazpiBatot cxemy [lucmena — Pakdopna?

Kakas cxema nomyvaercs mpu uckitoueHuu B cxeme Ilucmena — Pakdopaa npomMexyroqHoro
3Ha4eHus HyHKIUU?

Kaxoit mopsinok Tounoctu umeet cxema I[lucmena — Pakdopaa no mary 7 ?

. Kaxoit nopsinox Tounoctu umeet cxema Ilucmena — Pakdopaa no mary £ ?
12.

Jlnst kakoro TpexTtodedyHoro omeparopa cxema llucmena — Pakdopma — [yrnaca siBisiercs
a0COJIFOTHO YCTOUYMBON?

Kax Benet ce6s ommbka mo rnepBomy HarnpasiieHuto B cxeme [Tucmena — Pakdopaa?

Kax Benet ce6s ommbka mo BTopoMy HampasiieHuio B cxeme [Tucmena — Pakdopaa?

Kax Benet ce6s ommbka B cxeme [Tucmena — Pakdopaa Ha 1ByX mosymiarax B eiom?

Jl1st kakoii mapaboJIMYecKol 3a/1ladi HEMPUToHA CXeMa METO[a EPEMEHHBIX HaIllpaBIeHUMN ?
SBnsiercs M aOCOJIFOTHO YCTOWYMBOM CXeMa METOJ/ia TIEPEMEHHBIX HaIlpaBJeHUN B ciydyae
TpeXMepHOH napaboaudecKkoi 3agaun?

Kakue cxembl OoJsiee MpeANOYTHUTEIBHBI BO MHOTHX NapabOIMYecKuX 3aJadax M Kak HX
Ha3bIBAOT?

Kaxk npencraBnsiercs ceTka st IByMEpHOM 3a1aun’?

CKOJBKO CTOJIOLOB M CKOJIBKO CTPOK COJEPIKUTCS B IBYMEPHOU ceTke?

Kakoe wd4mcmo pgelcTBUM  3aTpauMBaeTCs I PEIICHMS CHCTEMBI  YPAaBHEHMH C
TpEXAMAaroHaJIbHOM MaTpHIlel Ha ABYMEPHOU ceTke?

B ueM cocTouT 0OCHOBHAA MAeSI SKOHOMUYHBIX METOI0B?

Kakue 3agaum pemaroTcsi MOCHENOBATENIBHO HA KaXIOM CJIO€ IPU PELICHUU JIBYMEPHOTO
MapaboJMYECKOTO YPAaBHEHUS CETOYHON 001acTH?

Kakue opHOMepHbIE ypaBHEHHUS pEUIAIOTCS BIOJb CTPOK U BAOJbL CTOJIOIOB MO CXeMe
MEPEMEHHBIX HAIIPABJICHUI?

Kakum siBisieTcsa nepBoe ypaBHeHue B cxeme Kpanka-HukoscoHa no kaxaoMy HamnpaBiIeHUO?
Kakuwm sBnsercs Bropoe ypaBHeHue B cxeMe Kpanka-Hukoisicona o kaxaoMy HanpaBJIeHHIO?
Kakoii BuJ uMEIOT pa3HOCTHBIE KpaeBble yciioBus B cxeme Kpanka-Hukosicona?

Kaxk mpunsTo 0003HaYaTh y3€1 IByMEpPHOH CEeTKU?

Kakoif Bua vMeeT pa3HOCTHBIA OIEepaTop BTOPOM MPOU3BOJHOM IO MEPBOMY HAIPABICHUIO
MPOCTPAHCTBEHHOM NepeMeHHOH B cxeMe Kpanka-Hukoscona?

Kak 3anuceiBaeTcsi B pacueTHOM BHJIE ITepBO€ ypaBHeHUE B cxeme Kpanka-Hukoscona?

. Kak 3anucriBaercsa B pacu4C€THOM BHIEC BTOPOC YPABHCHHUC B CXCMC KpaHKa-HI/IKOJ'ICOHa?
32.

C nmnomompl0 Kakoro wmerojga peanusyercss cxema Kpanka-Hukosicona (mo kaxaomy
HaIpaBJIEHUI0)?

Kakoe 3HaueHHe HYXHO MCKIIOYMTH INPHU JOKa3aTesbCTBE YycTOoMumMBOCcTH cxeMbl KpaHka-
Hukoiicona?

Kakoit Bun umeer cxema Kpanka-Hukoscona B kanonnueckoit ¢popme?

OOmiast Teopust KakMX CXeM NMPHUMEHSETCs NMpU ucciefnoBaHum cxembl Kpanka-Hukoncona «B
LEJbIX Iarax»?

Kakyro 3a1aqy MOXHO peluTh ¢ momouipto cxeMbl Kpanka-Hukoscona?

IIpocTpaHCcTBO Kakux (QYHKIUI paccMaTpuBaeTCs IpU JO0Ka3aTeNbCTBE YCTOWYMBOCTH CXEMBbI
IIEPEMEHHBIX HaIIPaBJICHUIN?

Kak 3amaercst ckajisipHOe pOU3BEIEHUE B IBYMEPHOH ceTOuHOM obnactu?

Kakas 3anmuch onpeenser ckaasipHOe MPOU3BEACHUE B IPOCTPAHCTBE CETOYHBIX (DYHKIUH?
Kak ompenensiercs HOpMa B TNPOCTPAHCTBE CETOYHBIX (YHKIMHA TpPH  JOKa3aTeabCTBE
YCTOMYMBOCTU CXEMBI IEPEMEHHBIX HANIPABICHUN?

Kakoii B umeet oneparop A B IpoA0JIbHO-IIONEPEYHON cXxeme?

Kakwue cBoiicTBa nmeeT oneparop A B IPOJOJILHO-IIONEPEYHON cxeMe?
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

Kak 3agaercs HopMa B SHEPreTMUECKOM IPOCTPAHCTBE oneparopa A?

Kakoe npocTpaHcTBO Ha3bIBa€TCs SHEPreTUUECKUM IIPOCTPAHCTBOM ?

Kak 3anuceiBaeTcs cxema epeMEHHbIX HAIIPaBICHUN «B LIEJIBIX HIarax»?

Kakoii Bz umeer oneparop B B kaHoHHYECKOH (hopMe cXeMbl IEPEMEHHBIX HAIIPABICHHHA?
Jnst oGmacTeit kKakoi (pOpMbI IPUMEHSETCS MPOJI0IBHO-TIONIEpEeYHas cxema?

Kaxumu coiictBamMu 0071a/1at0T OIIEPATOPBI B CXEME IIEPEMEHHBIX HaIllpaBICHUN?

SIBASIIOTCS JIM [IEPECTaHOBOUYHBIMM OIIEPATOPHI B CXEME IIEPEMEHHBIX HallpaBICHUN?

SIBASIIOTCS JIM CaMOCOIPSKEHHBIMU OIIEPAaTOPhI B CXEME IIEPEMEHHBIX HaIlPaBICHUN?
SIBISIFOTCS JIM MIOJIOKUTEIBHBIMU OIIEPATOPhI B CXEME NIEPEMEHHBIX HalPaBICHUI?

SBstt0TCS JIM IIepecTaHOBOUYHBIMU oniepaTopkl B cxeMe Kpanka-Hukosncona?

KakoBo ycinoBue ycTOWYMBOCTH CXEMbI IEPEMEHHBIX HANpaBiIeHUH (KaHOHUYECKOW (popmbl)?
Kakas anpuopHas olieHKa UIMEET MECTO I CXEMbI IEPEMEHHBIX HalpaBICHU?

Uro crnenyeTr U3 apruOpHOM OLIEHKU PEIIEHUsI CXEMbI IEPEMEHHBIX HANpaBIeHUNH?
OTHOCHUTENBHO KAKMX JAHHBIX YCTOWYHMBA CX€Ma METO/ia IEPEMEHHBIX HANPaBICHUI?

Kaxyto 3aauy HyKHO TIOJY4UTh JIJIs1 JJOKA3aTEINbCTBA CXOAUMOCTH CXEMBI?

Kak 3anuceiBaercs 3a/1a4a Juis IOTPEIIHOCTH B METO/1€ IEPEMEHHBIX HalpaBJIeHUI?

B kakoM ciiydae cxema Jyisi ypaBHEHUS C IEPEMEHHBIMH IOJIOKUTEIBHBIMU KO3 pUnineH Tamu
SKBUBAJICHTHA JBYXCIOWHOU (PaKTOPU30BAHHOMN cxeme?

Kak amnmpokcumupyercs IBYMEpHBIM omepaTop € MNEpPeMEHHbIMH KOo3(h(dUIIMEHTaMHU 10
MIPOCTPAHCTBEHHOU ITEPEMEHHON ?

Uemy paBHaA MOTPEHIHOCTh ANMpPOKCHUMAllUM HAa pemieHuH Juis (aKTOPU30BAHHOM CXEMBbI
IIEPEMEHHBIX HAIPABICHAN?

C Kako#l CKOPOCTBHIO CXOJIUTCS CXeMa MePEMEHHBIX HallpaBJICHHIA?

[Ipu BBIMOJIHEHUU KaKUX YCIOBUU CXOJUTCA CX€Ma METOJa EPEMEHHBIX HAMPABICHUN?
Kakumu (yHkmusMu 10KHBI OBITH KOA((HUIIMEHTHI ypaBHEHHUS I CXOJUMOCTH CXEMBI
NIEPEMEHHBIX HaPaBJICHUH ISl ypaBHEHUS C TIEPEMEHHBIMU KO3 puureHTamu?

SBnAroTcs M omepaTopbl AN YpaBHEHUS € IEPEMEHHBIMH KO3 PHUIHEHTaMU
MTOJIOKUTEIBbHBIMU ?

SBnArorcs M omepaTopbl AN ypaBHEHUS € IEPEMEHHBIMM KO3 (HUIMEHTaMU
IOJIOKUTEIIbHBIMA?

SBnAroTcs M omepaTopbl AN ypaBHEHUS € IEPEeMEHHbIMM KO3 (HUIMEHTaMU
CaMOCOIPSDKEHHBIMU ?

SBnAroTcs M omepaTopbl AN ypaBHEHUS € IEPEeMEHHbIMM KO3 HUIMEHTaMU
IIEPECTaHOBOYHBIMU?

IIpn xakoM ycIOBMM Ha IIar IO BPEMEHHOW NEPEMEHHON MMEET MECTO YCTOMYMBOCTH CXEMBI
JUIsl ypaBHEHUS C epeMEHHBIMU K03 dumenTamu?

B kakoil HOpME IOJIydaeTcsi YCTOMYMBOCTb CXEMBI [UI YPABHEHHS C IIEPEMEHHBIMU
ko3 duruentamu?

Teme: «Dxonomuunvie qbaKmopusoeaHHble cxemasl)

PNk W=

10.
11.

Kak 3anuceiBaeTcsi B KAHOHMYECKOM BUJIE JBYXCIOWHAs (akTOpU30BaHHas cxema?

Kak MO’kHO 3anucaTh JBYXCIOWHYIO CXeMY B MHJEKCHOM popme?

IIpu kakoM ycOBUM SKOHOMHUYHA JIByXCJIOHasl (pakTopru30BaHHast cxema?

ITpu kakoM ycroBUM OnlepaTophbl (PaKTOPU30BAHHOMN CXEMbI Ha3bIBAIOTCS SKOHOMUYHBIMU?
Kakoro Busa oneparop Ha3biBaeTcs (paKTOPU30BAHHBIM?

B kakom cirydae cxema ¢ (hakTOpHU30BaHHBIM OTIEpaToOpoM OyIeT Ha3bIBaThCs SKOHOMUYHOM?
Kak MoxHO HaliTH pelieHne (paKTOPHU30BAHHOTO YpaBHEHUS?

IlocnenoBarenpHBIM ~ PEIIEHUWEM  KAKMX  YpPaBHEHUH  MOXKHO  IOJIYYMTb  PELIECHUE
(bakTOpU30BaHHON CXEeMBbI?

UYro cunTaercs pemeHnueM p -MepHoi (haKTOpU30BaHHOM CXeMBbI?

Kak Ha3bpIBatoTcs cxeMbl ¢ (PaKTOPU30BAHHBIM OIlEpaTOpOM?

@DaKkTOPHU30BaHHOM CXE€M€ C KaKUM OIEpaTOpPOM DKBHBAJICHTHA HESBHAs 3KOHOMHMYHAs CXeMa
NepEMEHHBIX HapaBICHUI?
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12

13.

14.
15.

16.
17.
18.
19.

20.

21.
22.

23.

24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44.
45.

46.

47

. B (QaxkTopu3oBaHHBIX CcXeMax C KaKMMH OIEpaTopaMu PEryIsapH3aTOPbl  SBISIOTCS

TPEYrOJIbHBIMU?

@DakTOpHU30BaHHBIM CXEMaM C KakMMHU OIEpaTOpaMu O3KBUBAJIEHTHA SBHas I[EPEMEHHBIX

HaIpaBJIeHUN?

SIBIIAIOTCS JIM CONPSDKEHHBIMU JIPYT APYTY PEryisapu3aTopsl B (PaKTOPHU30BAHHBIX cXeMax?
SIBIIAIOTCS M CaMOCOTIPSKEHHBIMU JIPYr JIPYTY PETyJspu3aTopbl B (aKTOPH30BaHHBIX

cxemax?

Kaxoi#t kanonnueckuii Bug nmeet cxema Kpanka-Hukoncona?

Kakum o6pazom daxropusyercs cxema Kpanka-Hukoncona?

Kakas (hakTopu3zoBaHHAasI cXeMa COOTBETCTBYET JJByMEPHOMY CITydaro?

Kakue rpaHuuyHble ycIOBHS MOXHO 3aJaTh JUIsl [IPOMEXKYTOUHOTO 3HAYEHHUs I PELICHUS

MIEPBOr0 YpaBHEHUS IBYMEPHOU (PAKTOPU30BAHHON CXEMBI?

Kaxkast 5kBUBaJIGHTHOCTh TPAHUYHBIX YCIOBUI UMEET MECTO JJIs IBYMEPHOU (paKTOPHU30BAHHOMN

CXEMBbI?

Kakoii Bus umeeT BTOpoii onepaTtop IByMEpHOH (paKkTOPU30BaHHOM CXeMbl?

JIOCTHKEHUIO KaKoTro TMOpsAKa TOYHOCTH CIIOCOOCTBYET J00aBJIEHHE JOIOJIHUTEIBHOTO

ciaraemoro npu (akropusamuu cxeMbl Kpanka-Hukoncona?

Kaxum oOpa3om nocturaercsi BTOporo nopsika TOYHOCTU N0 7 U & npH (HaKTOpU3alMy CXeMbl

Kpanka-Hukoncona?

[Ipn kakux ycloBHUSX Ha ONEpaTopbl BOZMOXKHO JOCTHKEHHE BTOPOTO MOpPSAKAa TOYHOCTHU IO

mary 7 u h npu ¢akropuszanuu cxembl Kpanka-Hukoscona?

Kaxast ceTka cCOOTBETCTBYET ABYMEPHOU MPSIMOYTOIBHOM 001acTu?

Kakast ¢akropuzoBaHHasi cxemMa COOTBETCTBYET IEpPBOM KpaeBOW 3ajadue Ijisi JBYMEPHOTO

MapaboJIMYECKOTO YPaBHEHUS C TIOCTOSTHHBIMH K03 urmenTamu?

Kak Ha3pIBaeTCs METOI, UCTIOJIB3YEMBIH ISl IOJIYYEHHUS CXEM 3aJJaHHOrO KadyecTBa?

Kaxk nazpiBaetcs onepatop R B IBYXCIIOMHOM cxeme?

Kakoii onepatop sABJIsIETCS pEryasipu3aTopoM B TPEXCIOWHOU cxeme?

Kak 3anucpiBaeTcst 10CTaTOYHOE YCIOBUE YCTOMYMBOCTH JIBYXCIOMHOM CXeMBbI?
Kak 3anucsiBaeTcs 10CTaTOYHOE YCIOBUE YCTOMUYUBOCTH TPEXCIOMHOM CXEMBI?

Kakoii oniepatop sBJISIETCS OTBETCTBEHHBIM 32 YCTOMUYMBOCTh B JIBYXCIIOMHOM cxeme?

Kak 3anuceiBaeTcst J0CTaTOYHOE YCIOBUE YCTOMUMBOCTU TPEXCIONHOM CXEMBI?

Kakum ycnoBreM orpaHudeH Ipou3BOJ B BBIOOPE perynsipuzaropa B IByXCIOHHOM cxeme?
Kakum ycioBreM orpaHuueH Ipou3BOJI B BEIOOPE peryispu3aTopa B TPEXCIOWHOM cxeme?

Yero HY>KHO AOOUTHCS JUIsl MOTYYEHUS YCTOMYMBON CXEMBI 33JJaHHOTO KauecTBa?

B xakoM kiacce Hy»)KHO MCKaTh CXEMbI 3a/IaHHOIO KauecTBa?

B uem yno0cTBO 3anUCh cXeMbl B KAHOHUYECKOH hopme?

Kakoe u3zmenenue perynspuzaTopa B ciaydae ABYXCIOMHOW CXEMbl MEHSIET MOTPEIIHOCTh

anIpoOKCUMALIMU Ha MEPBbIi No mary 7 ?

Kakoe ycnoBue rapaHtupyer B Ciy4yae TPEXCIOWHBIX PA3HOCTHBIX CXEM MOJy4YeHUE NpH

peryasipu3alii CXeM, MOTPEHIHOCTh KOTOPBIX OTJIMYAETCS HAa BEJIMYMHY BTOPOIO MOPSIKA

nor?

Kakumu cxemamu ynoOHee MOIb30BaTHCS IS MOTyYEHUsT YCTOMYUBBIX CXEM BTOPOTO MOPSAKa

anmpoOKCUMALIUU 110 T ?

B kawyectBe uero BBIOMpAIOTCS oOmEpaToOpbl 0oJjiee MPOCTONW CTPYKTYPHI, SHEPreTUUYECKU

9KBHMBAJIEHTHBIE oniepaTopy A?

Kakomy omepatopy A0KHBI ObITh SKBUBAJICHTHBI PETYISIPU3aTOPHI?

Kakumu cBoiicTBaMu 0071a1a10T peryasipu3aTOpbl IBYXCIOWHON (PaKTOPU30BAHHOM CXEMBI?

Obnamaer nu J000€ MPOU3BEICHUE PETYIIPU3aTOPOB CBOMCTBOM CaMOCONPSKEHHOCTH,

HEOTPHLATEILHOCTH U JTMHEHHOCTH, €CIIM UMU 00J1a1at0T CaMH PeTysipu3aTophl?

KakoBo ycnoBHe ycTOMYMBOCTH MHOTOMEPHOM JIBYXCIIOMHOM (haKTOPU30BaHHON CXEMBbI?

. JAns kakux obnacteil MpUMEHHUMBI MHOTOMEpHBIE ()aKTOPU30BAHHBIE CXEMBI?
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48.

49.
50.
51.
52.
53.
54.
55.

56.

KakuMm nomken ObITh oniepatop B+27 R Ha BepXHEM CIIO€ JUII 5KOHOMUYHOCTH TPEXCIOMHOM
CXEMBI?

Kak 3anuceiBaercst TpexciioiiHasi KaHOHWYECKast CXeMa B MHJIEKCHOU opme?

Kakoe ycrnoBue He00X0AMMO 3a/1aTh JUIsI KAHOHMYECKON JABYXCIOHHON CXEMBbI?

Kakoe ycrnoBue He00X0aMMO 3a/1aTh JII KAHOHUYECKON TPEXCIOHHOM CXeMBbl?

Kak 3anucpiBaeTcst anropuT™ pemeHus TPEXCIOWHOH (PaKTOPU30BaHHOM CXeMBbI?

Crnenyer 1 U3 yCTOWYMBOCTH UCXOHOM CXEMBI YCTOHYMBOCTD (DaKTOPHU30BAHHON CXEMBI ?
KakoBbI TocTaTOUYHBIE YCIOBUS YCTOWYHMBOCTH TPEXCIOMHBIX (PaKTOPHU30BAHHBIX CXeM?

Kakue ycinoBusa Ha omneparopel B U R SBIAIOTCA JOCTATOYHBIMU JUJIi YCTOMYMBOCTH
TPEXCIIONHOM CXEMBI 10 HaYaJIbHbIM JIaHHBIM NP MOCTOSIHHBIX oniepaTtopax A u R?

Kakas alpuopHas OLEHKa MMEET MECTO [UIsi TPEXCIOWHBIX CXEM IIPU BBIIOJHEHUU
JIOCTATOYHBIX YCIOBHUH ycTOHYMBOCTH?

Tema: «Memoo cymmapHoU annpoKcumMayuuy

1.
2.

het

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

Ha xakoii citydail He nomyckaeT 000011IeHus TPOJ0IbHO-TIoNIepeyHast cxema?

JUia Kakux ypaBHEHUH oOOIIero BUAa HE JOIycKaeT 00OOLIEHUS MPOJI0JIbHO-NIONEepeYHas
cxema?

JUTSI KAKUX TOJIBKO 001acTel MpUMEHUMbI SKOHOMUYHBIE (PAKTOPU30BAHHBIE CXEMBI?

JUia  kakux ypaBHEHHMM C KakuMH Kod((duIHEHTaMH NOPUMEHHM METOJ CyMMapHOM
armpoOKCUMALMK ?

Kako#t meTonm pemieHuss MHOTOMEPHBIX 3aJad NPUMEHUM Il PEIICHUsS] KBAa3WJIWHEWHBIX
HECTaIlMOHAPHBIX YPAaBHEHUH B CIydae MPOU3BOJILHOM 00J1acTH J1I000T0 Yncia U3MepeHui?
Kako#t nomxHa OBITH TpaHHWIIAa MHOTOMEPHOW OOJACTH Uil CYIIECTBOBAHUS TJIAJKOTO
pemenus’?

Kak B MHOrOMEpHBIX 3a7a4ax 3aMEHsIETCS KJIACCUYECKOE MOHATUE alllIPOKCUMaLN?

Kakoe npenmyIiiiecTBO 3aMEHbI KJIACCHYECKOTO MOHITUS alIPOKCUMAIMU CYMMapHOM?

K xakum cxemMam NpuBOJIUT 3aMeHa KIACCUYECKOTO NOHATUS aNlpOKCUMAalUu CyMMAapHOW?
Kakum 06pa3om ocyiiecTBIIsSIeTCsl IEPEXO0/1 CO CJI0s Ha CIIOH B aITUTUBHBIX CXeMax?

Kak onpenensercss morpemHocTh anmpoKCUMaIlUK aJTUTUBHON CXEMBbI?

Kaxkoit anmpokcumanueii 00y1ajaeT aaiuTuBHas cxema?

Kakum o0pa3om gocturaercs anmpoKcUMalvs B aJIMTUBHBIX cXeMax?

JloobkHa 151 B QJJIMTUBHBIX CXEMaxX KaxzJas M3 [POMEXKYTOUHBIX CXEM LEHNOYKH
anmnpoKCUMUPOBATh UCXOIHYIO MU depeHInaTbHYIO 3a1a4y?

B kakoM cMmbIciie MOXKET MMETh PAa3HOCTHAs CXeMa allpOKCUMAalUI0, HE UMes JIOKAJIbHOU
anmnpoKcUMaluu TpedyemMoro nopsaka?

YTo sABIIAETCS OCHOBHOM I MOCTPOEHUSI SKOHOMUYHBIX METO0B?

B kakoM Bujae 3amuChIBA€TCS MHOTOMEPHOE YpaBHEHUE NPU TMOCTPOCHUU OJHOMEPHBIX
ypaBHEHUI?

KakoMy ycnoBUIO JOJIKHBI yIOBJIETBOPAThH MPABble YAaCTU LIEMOYKH OJHOMEPHBIX YpPaBHEHUU
MIpU PELIeHUH MHOTOMEPHOM 3a1auun?

Kakum cBOHCTBOM JOKHBI 0071aaTh MpaBble YacTH IIETOYKH OJHOMEPHBIX ypaBHEHUH MpHU
pelIeHu MHOTOMEpHOM 3aaaun?

Kak 3anuceiBaeTcsi yclOBHE HOPMHUPOBKHM Il MPaBBIX YACTEW LEMNOYKH OJHOMEPHBIX
yYpaBHEHUH MPH PELIEHUH MHOTOMEPHOM 3a1aun?

Kak pa3buBaeTcst mpHu pelieHHd MHOTOMEPHOM 3aJaud KaXKAbIi Iar CeTKH MO BPEMEHHOM
NIEpEMEHHOMN ?

Kaxkue cnou eie BBOIATCA NMPU PEILIEHMH MHOTOMEPHOM 3a1auu’?

Kakue ypaBHeHUs pelIaroTcsi MOCIeI0BATEIbHO NPU PEIIEHUH MHOTOMEPHOM 3a/1auu?

Kakue ycnoBust 3ajmarorcss TpU TMOCTPOCHMM AIUTUBHOM CXEMBbl JUIsi MHOTOMEPHOTO
ypaBHEHUS TEIJIOMPOBOJHOCTH?

UTO Ha3bIBAETCS PELICHUEM B LIETIOYKE OJHOMEPHBIX CXeM?

Kakass pa3HocTHasi cxema CTaBUTCS B COOTBETCTBUE KaXXJIOMYy YpPAaBHEHHUIO B LIETIOYKE
OJIHOMEPHBIX YpaBHEHUM?
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27

28.
29.
30.
31.

32.
33.

34.

35.

36.
37.

38.
39.

40.
41.

42.

43.
44,

45.

46.

47.

48.
49.

50.
51.
52.
53.
54.
55.

56.
57.

C noMOIIBI0 KaKUX CXEM OCYILECTBIISETCS MEPEX0] ¢ KaKJI0ro APOOHOrO Closl Ha CIOW MpH
pelIeHUN aJUINTUBHBIX CXeM?

B kxakoM cMeIciie anmpoKCUMHUPYET KaKJO€ YpPaBHEHHE B CUCTEME Pa3HOCTHBIX ypaBHEHUI
COOTBETCTBYIOIIEE YPAaBHEHUE B UCXOAHOM 3a1aue?

B kakom ciydae o0iiagaetT cxema CyMMapHOUH anmnpoKCUMaIuei?

BoinosiHeHue Kakux yCJIIOBUN rapaHTUPYET CyMMapHas alnpoKkcuManus?

Kak HazpiBaeTcs omepartop, COAEpKaIIMN MPOU3BOIHBIE JIMIIb 110 OJHOW MPOCTPAHCTBEHHOU
IepeMEHHOMN ?

Kaxasi cxema Ha3pIBaeTCs JIOKAJIbHO-0THOMEPHOM cXeMOM?

K 4emy B (¢u3nyeckoM CMbICIE€ TPHUBOJAWT CBEIEHHE TPEXMEPHOTo Tmpormecca K
[IOCJIEJOBATEILHOCTH OJTHOMEPHBIX IIPOLECCOB?

Kakoe mnpeamnosioxkeHue Jemaercss MpH PAacCMOTPEHUH MHOTOMEPHOM OO0JacTH CIOKHOMH
bopmbI?

B03MOXHOCTh TOCTpPOEHHUSI KaKOW CETKM IMperoJiaraercss IMpU pacCMOTPEHHUH o0nacTu
CIIOXHOMU ceTKu?

W3 xakux TOYEK COCTOUT MHOKECTBO BHYTPEHHUX Y3JI0B MHOTOMEPHOMN CETKH?

Kak npuHATO 0003HauYaTh MHOKECTBO TPAaHMYHBIX Y3JI0B MHOTOMEPHOM CETKH MO k - My
HaIlpaBJICHUIO?

Kak npunsaTo 0603HauaTh MHOKECTBO BCEX IPAHUYHBIX y3JI0B MHOTOMEPHOU CETKU?

Kak mpunsaTo 0603HauaTh MHOKECTBO MPUTPAHUYHBIX Y3JI0B MHOTOMEPHOM CETKH MO k - My
HaIlpaBJICHUIO?

Kak npunsaTo 0603HauaTh MHOKECTBO BCEX MPUTPAHUYHBIX y3JI0B MHOTOMEPHOI ceTku?

Kak mnpuHATO 0003HauaTh MHOXECTBO BCEX MPUTPAHUYHBIX HEPETYISPHBIX  Y3JI0B
MHOTOMEpPHOM CETKU?

Kak npunsto 00603HaYaTh MHOKECTBO NPUTPAHUYHBIX HEPETYISPHBIX Y3JI0B MHOTOMEPHOMU
CETKH T10 k - My HalpaBJICHUIO?

Kax mpunsaTO 0003HaYaTh MHOKECTBO BCEX PETYISIPHBIX y3JIOB MHOTOMEPHOU CETKH?

Kaxo#t Buj nMeeT pa3HOCTHBIA OMEpaTOp BTOPOW MPOU3BOIHOM MO k - OMY HANpaBJICHUIO B
PETYIISIpHBIX y37ax?

Kaxko#i BuJ MMeeT pa3HOCTHBIM ONEPaTOp BTOPOM MPOU3BOAHOM MO k - OMY HalpaBJICHHUIO B
HEperyispHbIX y3i1ax?

Kakum ycrnoBueM MOXKHO OCIa0HUTh YCIOBHE HOPMHUPOBKU JJISi MPABbIX YacTed ILIETIOYKU
OJIHOMEPHBIX YPaBHEHUI IIPU PELIEHUH MHOTOMEPHOU 3a1a4n?

Kakum ycioBueM MOXKHO OCIIaOUTh BO3MOXKHOCTD NMPEACTABICHUS B BUJIE CYMMBI OJTHOMEPHBIX
OIEPATOp LENOYKH OJHOMEPHBIX YPABHEHUN MIPU PELIEHUHA MHOTOMEPHOU 3a1aun?

Kaxo¥i nopsiiok anmnpokcuMaluy UMEET pa3HOCTHBIN B PETYJISPHBIX y3i1ax?

Kaxoi nopsiiok annpokcumaiui MMeeT pa3HOCTHBINA OIIepaTop BTOPOM MIPOU3BOAHOM IO k - My
HaIIPaBJICHUIO B HEPETYJISPHBIX y31aX?

Kakum o00pazoMm mosydaeTcsl LEMOYKa OJHOMEPHBIX CXeM Jii MHOTOMEPHOTO YpaBHEHHS
TEIJIONPOBOJHOCTH?

Kak Ha3bIBaeTcs 1emoyka p-OJHOMEPHBIX CXEM, MOJIydaeMas anmnpoKCUMalued ypaBHEHUS
TEIUIONPOBOJHOCTH COOTBETCTBYIOIIETO HOMEpa?

Kakas nokanpHO-0JHOMEpHAsl cXeMa anmnpoOKCUMHUPYET YpaBHEHHE TEIJIONPOBOAHOCTH HOMEpa
k?

Kakue rpanuuHble yCIOBUSL HY)XHO 3aJaBaTh K JIOKQJIbHO-OJHOMEPHOM  CXEMe,
anImpoOKCUMHUPYIOIIEH ypaBHEHUE TEIJIONPOBOJHOCTH HOMepa k?

Kaxoii Bug umeer siBHast IOKaJIbHO-OJTHOMEpHAas cxema?

Kaxoii Bu1 uMeeT 4icTo HesBHas JIOKAJIbHO-0JJHOMEpHasi cxema?

Kaxoit Bug umeet HesiBHas JIOKaJIbHO-OIHOMEpHAasi cxema?

Kakum o0Opa3oM MOKHO BBIpakaTh MpPaByl0 YacTh M TPAHUYHOE 3HAYCHHE B JIOKAJIBHO-
OJIHOMEPHOU cxeme?
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38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

70.
. ,Z[J'ISI KaKoro CE€TO4YHOI'0 YpaBHCHUSA NMPHUMCHACTCA NPHUHOWUII MaKCHUMyMa, U KaKUM YCJIIOBHIAM

71

72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

82.

83.

84.

85.

86.

87.
88.

KakuM 00pa3oM MOXHO TOJYYUTh 3HAUCHHE HA BEPXHEM CIIO€ 4Yepe3 MPEIBIIyIIHHA CIOH C
IIOMOIIBIO JIOKAJIbHO-OJHOMEPHOM CXEMBI?

KaKOi BHUJ UMEET OIepaTop BTOPOW MPOW3BOIHOW MO Kk - OMYy HANpaBICHUIO Ha JPOOHBIX
ciosix?

Kakum meronoM pemiaercst  JIOKaabHO-OJHOMEpPHAs CXeMa sl OIpEAEIeHUs] 3HaueHUus
¢GbyHKIMU HAa IpoOHOM ciioe?

Kakue 3nauenust ompenensitorcs, pemass JIOC nns Bcex HanpaBi€HHWH, MEHsS HallpaBlICHUS
MIPOrOHOK?

KaKO€ 4MCJIO Olepalyil 3aTpayuBaeTcs pH PELIEHUH JOKaJIbHO-0JHOMEPHON CXEMBbI AJIsl BCEX
HaIpaBJIeHU?

AnnpokcuMHpyeT JU B JIOKJIbHO-OJHOMEPHOM CXEME KaXJ0€ B OTAEIbHOCTH YpaBHEHHE
HOoMepa k ucxoaHoe nuddepeHnmraibHoe ypaBHEHHE?

Kakue Benmu4MHbBI CpaBHUBAIOTCS JJIs1 ONPEAEICHUS MOTPEIIHOCTH allllPOKCUMAIIUHU JIOKAIbHO-
OJTHOMEPHOM CXeMBbI?

K uemy cTpemMuTcsi cymMMa MOrpelIHOCTEH anmpoKCHMalMd Uil KaXJOoW CXeMbl Homepa k
JIOKaJIbHO-OTHOMEPHOU CXEeMBbI?

Uro sBAsieTCs XapaKTEPUCTUKON TOYHOCTH JIOKATbHO-OTHOMEPHOH CXeMbl?

Kak 3anuceiBaercs 3a1aua Juist MOTPEIIHOCTH JIOKAIBHO-O0THOMEPHOM cXeMbl?

Kak mnony4aroT anpuOpHyHO OIIEHKY JOKaJbHO-OJHOMEPHOW CXEMbl B CETOYHOH HOpMeE
npoctpancra C?

Kakoit o0muii BUA JOJKHO HMMETh CETOYHOE YpaBHEHHME ISl MPUMEHEHHUS NpHUHLHUIIA
Makcumyma?

Kax mpunsiTo 0003HauaTh OKPECTHOCTH y371a P, HE COJIEPIKaIIero camoro y3ia?

JIOJDKHBI YIIOBJIETBOPSITH €ro KOG HUIIMEHTHI?

Kakum MeTo10M JOKa3bIBAE€TCS paBHOMEPHAs YCTOMYUBOCTD JJOKATbHO-OJHOMEPHOMN CXEMBbI?
Yto cneayer U anpHOPHOU OLIEHKH PEUIEHUS JIOKATbHO-OJHOMEPHOM CXEMBI?

Kak onpenensercs cerounas HopMa B mpoctpanctse C?

Kaxk onpenensercs cerounas HopMa B mpoctpancTBe C ISl TPAHUYHBIX y3710B?

Kak onpenensiercst cerounast Hopma B rpoctpanctse C JUIsl IPUTPAHUYHBIX Y3JI0B?

Kak onpenensiercs cerounast Hopma B mpocTpanctBe C Jisi BRyTPEHHUX Y3J10B?

B kakom Bujie mnpencTaBiseTcs peuieHHe s J0Ka3aTeslbCTBa YCTOMYMBOCTH JIOKAJIbHO-
OJTHOMEPHOM CXEeMbI?

Kakwue y37b1 Ha3bIBatOTCA (PUKTUBHBIMU?

Kakas anpuopHas ouieHka BepHa JJisi OAHOPOJHBIX YPaBHEHHH C HEOJHOPOIHBIMU KPaeBbIMU
yCIIOBUSIMU?

Kakas anpuopnasi olieHka BepHa JJIsi HEOJHOPOIHBIX YPaBHEHHM C OJHOPOIHBIMH KPA€BBIMH
yCIIOBUSIMU?

[Ipu cymecTBOBaHMU KaKMX HEMPEPBIBHBIX MPOU3BOJIHBIX (DYHKIHMH JIOKAIBHO-OJHOMEpPHAs
cXxema JIIs ypaBHEHHs TEeIIONPOBOJHOCTH CXOIUTCS PABHOMEPHO €O CKOpocThio O( h” +17)?
Kakas onenHka BepHa Al MOTPENIHOCTH JIOKAJIbHO-OJTHOMEPHOM CXEMbl Ui ypaBHEHUS
TEIIONPOBOAHOCTH?

Kakum  omepatopomM — anmpoOKCUMHUPYETCSl  ONEpaTOp B~ MHOTOMEPHOM  JIMHEHHOM
napaboIMYecKOM YPaBHEHUH C TEPEMEHHBIMU KO3 PHUIIMEeHTaMK?

Kakum o0Opaszom BbIOMpaeTcs K03GPULUEHT a, , YTOObl omepaTop A, HUMeN BTOPOil NOPsIOK
anmpoOKCUMAIIMU Ha PEryJISIpHOM M1a0oHe?

KakuMm o0Opa3oMm BeIOMparOTCst KOAPPHUIHUEHTH! JOKAIbHO-OAHOMEPHON CXEMbI Ha PEryIIpHOM
1ralioHe JUis ypaBHEHUH ¢ epeMeHHBIMU Kodhdunrentamu?

Kaxk annmpokcumupyercst oneparop L, u B KBa3WIMHEHHOM 11apaboJIn4ecKOM YpaBHEHUU?
Kakue ypaBHEHMsI MOIydarOTCd IMpPU IOCTPOCHUM JIOKAJIBHO-OJHOMEPHOM CXEMBI s
MHOTOMEPHOTO MapadoIN4eCKOro KBa3MIMHEHHOTO ypaBHEHUs?
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89. Kakumu meTogamMu pelaroTcs HEJIMHEWHbIE YPAaBHEHHMs, alllIPOKCHMUPYIOLIME MHOIOMEPHOE
KBa3MJIMHEIHOE apabonuecKoe ypaBHeHHE?
90. Ilpu BBINIOJHEHUH KAaKUX YCIOBUH HMMEET MECTO PaBHOMEpHAs CXOAUMOCTh CO CKOPOCTBIO

O(h®>+7)  1OKalbHO-OJHOMEPHOH  CXeMbl Ul  MHOTOMEPHOIO  KBa3MIMHEHHOTO

napaboIMYECKOTO ypaBHEHHUs?

91. MOXHO 1M NPUMEHATH JIOKAJIbHO-OJJTHOMEPHBIE CXEMBbl Ul TpPETbeld KpaeBOW 3aJayud B
psIMOYToJIbHOM o0nacTu?

92. Iy xaKo# KpaeBoil 3a7ayl ypaBHEHHUS B JOKAIHHO-OJHOMEPHBIX CXeMaX MUIIYTCS HE TOJBKO
BO BHYTPEHHHUX Y3J1aX, HO M Ha COOTBETCTBYIOIINUX IPAHUYHBIX y37ax?

93. C morpenHoCcThi0 KaKOro MOpsiiKa IMOJTYy4YaeTcsl CXeMa C IMOMOIUIBI0 JIOKAIBHO-OJHOMEPHOM
CXEMBI TIPY PEUICHUH TPEThel KpaeBoil 3amaun?

94. C xakoil CKOpPOCTbIO PaBHOMEPHO CXOJUTCS JIOKaJbHO-OJHOMEpPHAsl CXeMa TPEeThbel KpaeBoil
3a/1auM YpaBHEHHUS TEIJIONPOBOJHOCTH C MEPEMEHHBIMU KOApPUIIUEHTaMU?

Kpumepuu ¢popmupoeanua oyenusanus no peyromamam ycmHozo0 onpoca

VYCTHBIN onpoc SIBJISIETCS OJHUM W3 OCHOBHBIX CIOCOOOB y4€Ta 3HaHUM OOy4aromerocst o
JUCIHUIIIINHE ((MGTO)II)I IMOCTPOCHUA OJHOPOJHBIX PAa3HOCTHBIX CXEM». PaSBépHYTBIﬁ OTBCT CTYACHTA
JOJIKEH MPeACTaBIATh cOO0M CBA3HOE, JIOTUYECKHU MOCIIEeI0BATeNIbHOE COOOIIEHHE Ha 3aJaHHYIO TEMY,
IMOKa3bIBaTh €0 YMCHUC IPUMCHATh U3Yy4aCMbIC MCTO/bI IIPU PCIICHUU IMPAKTUYCCKUX 3aaa4.

B pesynbrate ycmuozco onpoca 3HaHMS 00ydarolIerocs OLEHHBAIOTCS MO HUXKE CIeAyHoIIeH
[IKaje.

Tabauua 7. Illlkana ouenusanus

KoanuecTBoO
Kputepuu oneHuBaHusi
0aJ110B
5 OO0yuaromuiics
- TIOJTHO M3JIaraeT W3y4eHHBIN MaTepual, 3HaeT Bce (DOPMYIIBI, MPUMEHSIEMBIC METOIBI M MX
TOYHOCTB;

- IOHUMAET MaTepua, MOKET 000CHOBATh CBOH CY>KACHUS, IPUMEHNUTh 3HAHUS IIPH
BBIITOJIHEHNH JJAOOPATOPHBIX 3aaHUM, a TAKKE 3aJaHUN AJIs1 CAMOCTOSATEIILHOT O
BBIIIOJIHEHHUS;

- M371araeT MaTepra MoCIE€A0BAaTENbHO U IPABIIIBHO C TOYKH 3PEHHSI HOPM JIMTEPATYPHOT O
SI3BIKA.

4 OO6yJaromuiicst aér OTBET, YIOBIETBOPSIONINI TEM K€ TPEOOBAHUSIM, UTO H JIIS «5»
0aJu10B, HO IOITyCKAET HECYIIECTBEHHbIE OLIMOKH, KOTOPBIE CaM K€ UCIPABIISET, U
HEKOTOpbIE HEAOUETH B IOCIEI0BATENIHOCTH U 0()OPMIICHHH M3JIaraeMoro MaTepuaa.

3 OO6yuJaromuiicss 0OHapyXUBaeT 3HaHWE U IIOHUMaHNE OCHOBHOT'O MaTepHalia 1o JaHHOH
TeMe, HO:

- M37IaraeT MaTeprai HelojlHO U IONMYCKAaeT HETOYHOCTH B ONPEeNICHUN OHATUH, 3HAaHUH
METO/I0B, UX TOYHOCTH;

- HE YMeeT I0CTaTOYHO IITy0OKO U J0Ka3aTeIbHO 0OOCHOBATH CBOU CY)KICHUS U IPUMEHATh
METO/bI;

- M3J1araeT MaTepral HelmocIeJ0BaTENbHO, IOYCKAET OIHOKH.

2 OOyuaromuiics 00HapyXKMBAET CyIIECTBEHHOE He3HaHNE HEKOTOPOH YacTu paszena
H3y4yaeMoro MaTepuaia, JoImycKaeT omHrOKy B popMynupoBKe U GopMysax, PH OLEHKE
TOYHOCTU METOJIOB.

1 OOyuaromuiics oOHapyXKMBaeT He3HAHNE HEKOTOPOI YacTy pasjesa u3y4yaeMoro
MaTepHaa, JOMyCKaeT CyIeCTBEHHbIE OIHOKH B (hOPMYINPOBKE U (HOpMyJiax, IPU OLICHKE
TOYHOCTH METOMIOB.

0 Obyyaromuiics oOHapyXHBaeT He3HAHUE OOJNBIIEH YacTy pasjena U3y4aeMoro Marepuana
1 HEyMEHHE NIPUMEHSATh UX P PELICHUU NPAKTHYECKHX 3a]ad.

27



bamner MOT'YT CTaBUTBHCA HC TOJIBKO 3a eI[HHOBpeMeHHBIﬁ OTBCT, HO U 3a paCCpeI[OTOHGHHBIﬁ BO
BpCMCHHU, T.C. 3@ CYMMY OTBCTOB, IAHHBIX CTYACHTOM Ha IMPOTSIKCHUN 3aHATHUA

5.1.2. OneHOYHBIEC MATEPHAJIBI VIS CAMOCTOSITEIbHOM padoThl 00y4yaromerocst (THIIOBbIE
3aga4m) (koHTpoupyembie komnerenuuun IIKC-2)

[lepeyeHp TUMOBBIX 3a/a4 JUISI CAMOCTOSITEIBHONW pabOThl COPMHPOBAH B COOTBETCTBHH C
TEMaTHKOH Ja0OpaTOPHBIX 3aHATHH MO TUCHUIUTHHE «METOIbl MOCTPOSHUS OJTHOPOIHBIX Pa3HOCTHBIX
CXEM».

CamocrositenbHas paboTa OLIEHUBAETCS CTENIEHbIO OCBOCHUSI BOIIPOCOB Ul CAMOCTOSITEIBHOTO
n3ydeHus (cM. Tabnuiy 6) U MHIMBUIYaIbHBIM BBINIOJHEHUEM 33JJaHUI K J1a00paTOPHBIM 3aHATHUSM.

3aoanusn
Tema: «Paznocmmuwie ypasnenusn. Paznocmunas annpokcumayus»
1. Ouenutsb ¢ kKakuM nopsiakom AuddepeHImanbHas 3a1aqa:

ou .
“=+2ucosx=cosx+sin(2x), xe [0,1]
Ox

amIpOKCUMUPYETCS] pA3HOCTHOW CXeMOH

¢i+lh_ P + a, ¢i+12+ 14 = f(xi ), X, = lh,

)

0, =0, i=0n—1, h="
n

TI€ a, =COoSX, +Cosux,

i+1°

fi= %ai + %(sin (2x,)+ sin (2Xi+1 )) , B3B B KauecTBe 00JACTH OIpeNesICHUs

TS fh: Df": X =ih+g, i=0,n—1

2
2. Jlna muddepeHnmnanbHON 3a1a4u:
2
u
———t+tau=cosx, xe [0,72'], a >0,
ox
u(0)=0, u(r)=1
Ha TPEXTOYCYHOM IIA0JIOHE TTOCTPOUTH CXEMY YETBEPTOTO MOPSIKA AllIIPOKCHMAIIHH.

3. HOKa3aTI>, 4YTO pa3HOCTHAA CXEMa
Jj+l

; . . .
-9l @ 20!+
T h?
u 0Ou
JIOKAJNBbHO anmpoKcUMUpyeT nuddepeHInaibHoe ypaBHEHUE 8_ = F CO BTOPBIM THOPSJIKOM T10 7 U
t X
z 1
YETBEPTBLIM 110 /1, €CIIA — = —.
h 6
ou 0Ou
4. Ilycte gasel  auddepeHnmanbHOe  ypaBHEHHE 8_ = F U pa3HOCTHas cxema
X

y, =063, +(1-0c)y., $=y""", y=y’. Haiitu, npn KakoM 3HAYCHHH O JOKANHHBIA MOPAIOK
anmnpoKcUMauy OyAeT BTOPHIM IO 7 ¥ YETBEPTHIM 110 /1.
S. IlocTpouTh pa3HOCTHBIN ONEPATOP, JIOKAJIBHO ANNPOKCUMHUPYIOLINM C NOPSIKOM O(h2 +72)

middepeHnnanbHbIN onepaTop

Ha IATUTOYEYHOM IIa0I0oHE (i, j), (i -1, j), (i+1, j), (i,j—l), (i,j +1).
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4. TTocTpouTh pa3HOCTHYIO CXEMY MOPSAKA O(h2 + 2'2) JUIsl YPaBHEHMS

ou ou ou
—=a—+b—
ot ox Ox

B 3aBMCHMOCTH OT 3HAKa b .
Tema: «Ilpuémsl nocmpoeHus annpoKCUMUPYIOUIUX CXeM»

1. dns pemenus 3anaun Kommm
ou Ou
—+—=¢>(x,t), —o<x<ow, 0<t<T,
ot 0ox
u(x,O):ty(x), —00< X <00
BOCIIOJIB30BAThCS CETKOU X, =ih, 1; = j7, h =7 ¥ NOCTPOUTH PA3HOCTHYIO CXEMY BUJIA:
j

Jj+l 1 j+1 j ]
; +au +a0u,. +a1ui+1—(0i,

i i+l

0 _ .
u’ = (in).
Kak Hazno omnpene °.a' 0 h*?
penennts K03QQUIUEHTHl a ,a ,d,,da,,®;, YTOObl UMeNa alpOKCUMALUs Hopsiaka h” 7

0
Lhu(h) = au

2. MertonoM HeompeaeseHHbIX KOA(PQHUIMEHTOB MOCTPOUTH PA3HOCTHBIE CXEMBI MEPBOTO U
BTOPOTO MOPSKA alMpPOKCUMAIUH (MCIOJB3Ys TPEXTOUEUHBIN Ta0I0H) ISl 3a1a4U

_0U_ b (), 0<x<l,

M(O)Z a, u(l):b, ueC*
3. s 3amaun Komm
ou_(ou o
ot ox Oy
u(x,y,O)z V/(x,y), —0< X,y <o
BOCIIOJIB30BAaThCS CETKOW X; =ih, y, = jh, 1, = pT ¥ IOCTPOMTH KaKy-IMOO anIpOKCHMHUPYIOILYIO €€

=p(x,y.1), —o<x,y<o, 0<t<T,

Pa3HOCTHYIO CXEMY.
4. JIns 3a1a4u O TEIUIOMPOBOTHOCTH

ou_ou
o ox*
u(x,O):l//(x), —00< X <0

—wo<x<ow, 0<t<T,

PaCCMOTPETh PA3HOCTHYIO CXEMY

ul*

l

1 j Jj+l Jj+l Jj+l
—U; uw’™ =2u’" +u;
i i i i+1
=0 5 + (1 —-0)
T h

0 _ .
u; =y(ih).
rjie ¢ — napameTp, u; — 3HaueHHe UCKOMOH (YHKI[MH B TOUKE (xl., t j): (ih, J T) CETKH.

— Ilokazate, 4T0 TIpU TOOOM O HMMEET MECTO aNMPOKCHMAIIHs Ha TJIaJKOM pElIeHUU u(x,t) c
nopsiakom O (r + hz).

— IlopoOpath ¢ Tak, 4TOOBI aNMpPOKCUMAIUs ObLIa TOpsIKa 0(1'2 + hz).

— CBs3aB LIATH CETKH COOTHOMIeHWeM 7/h’=r=const, nonoOpath 3areM O Tak, YTOOBI
TIOJTYYHTh ANMPOKCUMAIMIO TIopsiaka h' .

—TIIpu o =0 nogo6path uncio r =7/h’ Tak, 4TO6bI ANMPOKCUMAIHS UMENa TOPSIOK /' .

— MoKHO &M 3a cueT BeIOOpa o TIpM (DUKCHPOBAHHOM 7 =7/h° JOOGUTBCA TOTO, YTOOBI
anmpoKCUMAIUS Ha JTI000M IJIaJKOM PELIeHNnH OblIa MOPS/IKa BhIIIE YETBEPTOro?

29



S. Iy 3313241 O TEMIOIPOBOJHOCTH

@:2 a(x,t)a—u , —o<x<ow, 0<t<T,
or ox ox

u(x,O): l//(x), —0< X <0,
HOJIB3YSCh CETKOM X, =ih, t; = j7, IOCTPOUTDH ANMPOKCUMUPYIOILYIO €€ PA3HOCTHYIO CXEMY.

6. /1151 HenMMHEHOM 3a1auu O TEIJIONPOBOAHOCTH

@zi a(u)ﬁ_u , —0o<x<0,0<t<T,
or Ox ox

u(x,())zl//(x), —0< X<,
NOJB3YICh CETKOW X, =ih, {; = jT TOCTPOUTH ANNMPOKCUMUPYIOUIYIO €€ SBHYIO Pa3HOCTHYIO CXEMY.

Beinucats popmysibl A1 BBIYUCICHUS u™ 110 31011 CXEME.

7. Jokazarb, 4YTO TIpU OTpaHUYEHHOH ceTouyHOW GyHKIUKU u’ :{u.”

l

} CyHIECTBYET U

p+l
i

eJIMHCTBEHHA OTpaHUYeHHas ceTouHas pyHkuus u”*' = {u } omnpenensieMas pa3HOCTHOM CXEMOM:

+1 +1 +1
P _u?  u? P

i i i+l _ui—l

T 2h
8. Jloka3aTh, 4TO cxXema ¢ IepecyeToM JUId 3aJ1a4ud 4, B KOTOPOH 3HAYCHHS PEIICHUS {iii” o 2}

u

=0, i=0,%1..

Ha [IPOMEXKYTOYHOM CJI0€ ONPEAEIIAIOTCS IO HESIBHOM CXeMe MopsAKa annpokcumannu O (r + hz):

~p+1/2

~p+1/2 ~p+1/2 ~p+1/2
u P =2u T v ulf

P
u u ;
=0, i=0,%1,...,

i i i+l

/2 h?
a pellcHIe {ui" ”} OTIPEIEIIAETCS [0 CXEMe:

p+l P ~p+1/2 ~p+1/2 ~p+1/2
. I 2u, Tu,

T h?
o6najaeT anmpokcuManueii mopsaxa O (r2 + hz) Ha T71a/IKOM PEelIeHUH.

9. lns 3amaun Komm

u

=0, u?:l//(xi), i=0,%1,...

2 2
%—%:(p(x,t), —oo<x<w, 0<t<T,
u(x,0)=y, (x), —oo<x<eo,
i

HCCJIICOOBATL AaIlllIPOKCUMAIIHIO, KOTOpOﬁ 06naﬂaeT Ha JOCTATOYHO TIVIaAKOM PCHICHUH u(x,t)
Pa3sHOCTHAA CXEMa

j+ J J-1 Jo_ J /
u 2;,- +u” ul, 2}?- T —lin. jt).
Lh M(h): uiozwl (lh),
'y
u:(l//z)i’

. h v
eciu (1/12 )i =y, (z h) 3a HOpMY H A )HF IPHUHITh MAKCUMYM MOJyJIEM BCEX KOMIIOHEHT JIEMEHTA!
h

o/,
FW=3w, (in),
(v,).-

HOKEBE[TL, 4TO alllpOKCUMaIugd UMCCT HepBLIfI MOPAAOK OTHOCHUTECJIBHO h , T:I"h, r=const .
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Kak cnemyer 3amarh 3HaYCHHS (wz )i, UCTIONB3YS 3aJIaHHbIe (PYHKIIUU gp(x,t), v, (x) y/z(x) ,
YTOOBI MOPSAIOK ANPOKCHMAILIUU 0Ka3aJICsI BTOPHIM?
10. J1y1s 3a1aum 0 pacnpoCTpPaHEHUH TEILIa HA OTPE3KE
ou 0u
———2=¢(x,t), 0<x<l,0<t<T,
ot Ox

u(x,O):(//O (x), O<x<l,

ou(0,

ua(v t‘)=w1(t)a
X

u(l,t):t//z(t), 0<t<T,

pPaccMOTpPETh Pa3HOCTHYIO CXEMY BUJIA!

o b0y
u; T w o ul, 2h”2i s —(ih, j7), i=1,M —1; j=0,(T/7)—1;

u; =y, (ih)’ i=0,M;

ul]—;uéz(l//l)j’ Jj=L T/T 5

uj, =y, (jr), j=L(T/7).

3a HOpMY ||||F] MPUHATH MAaKCHUMyM aOCONIOTHBIX BEJIMYMH NPaBbIX YacTell ypaBHEHUH,

COCTaBIISIOIIMX B COBOKYMHOCTH paccMaTpuUBaeMyrlo pasHoOcTHyio cxemy. lllarm 7 w h cuutathb
CBSI3aHHBIMH PaBEHCTBOM T=rh’, r=const . [loka3aTh, 4TO MOJIOKHB (1//1 )j =y, ( jh), MOJIyYUM CXEMY
C MEPBbHIM MOPSIKOM alMpOKCUMAIMU Ha TiaakoM pemieHuu. Kakoit popmynoit crienyer onpeneanTsb
(t//l )j , YTOOBI MOJIYYUTh alMPOKCUMALIMIO BTOPOTO MopsaKa’?

Memoouueckue pexomenoayuu no peuienuio 3a0ay

[Ipucrynas x penieHuro 3aaa4, HeOOXOIUMO BHUMATEIbHO U3YUUTh TEOPETUUECKU MaTepuai
0 TeMmaMm, pa3o0paTh MPUBOAMMBIE B TEOPETUYECKOM MaTepuane Kaxaod Tembl mpumepsl. [lpu
BBITIOJIHEHUH 33/1aHUH UCHIOJB3YIOTCA (POPMYIIbI U METO/IBL, IPECTABICHHBIE MO KaX 101 TeMe.

Lenp 3amanuii — chopMUpPOBATh HABBIK MOCTPOEHHSI OJHOPOJHBIX PA3HOCTHBIX CXEM, HABBIK
OLICHKA TOYHOCTH IMOCTPOEHHON Pa3HOCTHOM CXEMBI, YTO SIBJIAETCS HEOOXOIUMBIM NPHU MPUMEHEHUH
YHCJICHHBIX METO/IOB.

Kpumepuu popmuposanua oyenueanus no 3a0aHuAM 011 CAMOCHOAMEIbHOU padomul
cmyoenma (munogvle 3a0ayu)

CaMocToATeIbHOE BBHINIOJHEHUE 3aJaHWii Ha Ja00PAaTOPHBIX 3aHATHUSX SBJISETCS OJHUM U3
OCHOBHBIX CMOCOOOB yuéTa 3HaHHMI oOywaromerocs Mo JIUCHUIUIMHE «MeTonbl MOCTPOCHHUs
OJIHOPOJHBIX PA3HOCTHBIX CXEM».

B pesynbrate camocmosmenvroti pabomsi 3HaHUS OOYYAIOMIETOCS OLIEHUBAIOTCA MO HUXKE
CHEAYIOLIEH IIKAaJIE.

Tabnuya 8. lllkana oyenusanus

KoaunuecTBo
0a/1;10B
5 Obyuaromuiics
- moKaszal TIIyOOKHE 3HaHWs MaTepualia 10 ITOCTaBJIEHHBIM BOIPOCaM, T'PaMOTHO,
JIOTHYHO €Tr0 M3JIaraer, CBOOOJHO HUCIIONL3YEeT HeoOXomuMmble (hOPMYIBI TIPH PelIeHUN
3a/1aY;

Kputepuu onennBanus
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- 3HaeT Bce POPMYJIBI, IPUMEHSIEMbIC METO/IbI U KX TOUHOCTD;

- MOYKET MTPUMEHSTh 3HAHUS TIPU PEHICHUH TPUKJIAHBIX 3a/1a4 /I CAMOCTOSTEIBHOTO
BBITIOJTHEHHS.

4 OOyuaromuiics

- TaéT OTBET, YAOBJIECTBOPSIONINI TPEOOBAHUSIM;

- TBEpAO 3HAET Marepuayl, TPAaMOTHO €ro HW3Jaraer, He JOMYCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B IpoIecce peleH s 3a/1a4;

- caM HCIPABJISIET CBOM HECYIIECTBEHHBIE OIHOKHA W HEKOTOPBIE HETOUYETHI.

3 OOyuaromuiicsi 0OHapyKMBaeT 3HAHUE U MOHUMaHKe OCHOBHOI'O MaTepHara 1o
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI BCE €r0 JICTAIIH, IOMYCKAeT OT/CIbHbBIC
HETOYHOCTH ITPY PENICHUM 3a]a.

2 OOyuaromuiicss 00Hapy)KHMBaeT HEMOIHOE 3HAHKE M MOHMMaHUEe OCHOBHOI'O MaTepuasia
IO TIOCTABJICHHBIM BOIIPOCAM, HE YCBOMJI €r0 JIeTalle, O0MyCKaeT HETOYHOCTH TIPU
pEIICHNH 3a/1a4.

1 Oo6yuaroruiics 00HapyXKMBaeT 3HAUNTEIbHEE HE3HAHNE M TOHUMAaHUE OCHOBHOT O
Martepuala 1o MoCcTaBJICHHBIM BOIIPOCaM, HE YCBOWJI €ro JIeTalleid, JOmycKaeT
CYIIECTBEHHBIE HETOYHOCTH TIPH PEIICHHH 3a/1a4.

0 OOyuaromuiics ToMmycKaer rpyobie OIIMOKY B OTBETE HA MOCTABJICHHBIC BOIPOCHI U MPH
peIIeHNH 3a/1a4.

bamner MOT'YT CTaBUTBLCA HEC TOJIBKO 3a e)IHHOBpeMeHHLIfI OTBET, HO U 3a paCCpe)IOTOHGHHBIﬁ BO
BpPEMCHH, T.C. 3@ CYMMY OTBCTOB, IaHHBIX CTYJICHTOM Ha MPOTSXKCHUHN 3aHATHUA

5.2. OueHOYHBIEe MATEPHAJIBI JAJI Py0eKHOT0 KOHTPOJIsI

Pybedicuviti koHmpons TPOBOIUTCS C UENBIO OINpEIeNieHUs] KadecTBa OCBOCHUSI ydeOHOTO
MaTepuaia B IeJIOM. PyOe)HbIH KOHTPOJIh OCYIIECTBISIETCSI IO 00Jiee I MEHEE CaMOCTOSTEIIbHBIM
paszenaM Kypca u MIPOBOJAMTCS 10 OKOHUYAHHH U3YyYSHHS MaTepralia B 3apaHee YCTaHOBICHHOE BPEMSI.

B Tedenue cemectpa MpOBOAUTCS mpu PYOEHCHBIX KOHMPOLLHBIX MEPONPUIMUSL NO 2PADUKY.

PyOexxHBIT KOHTPOJIb TMPOBOJUTCS B BHAE KOJJIOKBUYMOB (WJIM CaMOCTOSITENBHBIX,
KOHTPOJILHBIX) Ha JJa00PATOPHBIX 3aHATHSX, & TAKKE KOMITBIOTEPHOTO TECTHPOBAHUSI.

BeimosnHseMbie paboThl XpaHATCS HAa Kadeape B TEUSHHH YYeOHOTO roja ¥ Mo TPeOOBAHHUIO
MPEOCTABISIOTCS B YTpaBJICHUE KOHTpPOJIA KadecTBa. Ha pyOe)kHbIEe KOHTPOJIBHBIE MEPOIIPHSTHUS
BBIHOCHUTCS IPOTPAMMHBIN MaTepHai (pa3aeibl) 1Mo JUCIUTUTHHE.

[To kaxmoil KOHTPOJBHOW TOYKE OOS3aTENILHBIM SIBISIETCS KOMITBIOTEPHOE TECTHPOBAHUE,
KOTOPOE MPOBOJUTCS B TPYIIIE BHE paMOK ydeOHOTo pacnucanus. PaspaboTana u cepTuduuupoBaHna B
YCTaHOBJICHHOM TMOpsAaKe 0a3a TeCTOBBIX 3adaHuil mo mucruriuinHe. OHa eXerogHo OOHOBISETCA U
(unn) nonomusiercs Ha 15%.

[IpoBeneHne OalbHO-PEUTHHIOBBIX KOHTPOJBHBIX MEPONPHUITAN JUIS WHBAIUIOB W JIUI C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI 1O JUCIHMILIUHE OOCCIICYMBACTCS aJalTHPOBAHHBIMU
KOHTPOJIbHO-U3MEPUTEIILHBIMU MaTepHaiaMd U COOTBETCTBYIOLICH TEXHOJIOTUEH aTTECTAIUH.
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5.2.1. OueHo4YHbIe MaTepuaIbl 1151 KOHTPOJIbHOI PadoThl (KOJVIOKBHYMOB)
(konTpo/mMpyembie komneTreHunu [1KC-2)

Tunoevie sapuanmsl KORMPONbHBIX PAdOmM
Bapuanm 1.

3aoanue 1.

ou
1. MaTpuuHyto 0AHOPOAHYIO 3a4a4y m +Ap=0; ¢ =g nput =0 annpokCUMHUpPYyET pa3HOCTHAA

cxema
JH ]+l J_ 401 Jtb
T 2 T
j-1 j+l Jj+ j JH i

jH j+l 2 J+L
2. Cxema 2 v + A[(p 2+(p j ?A A (uJ =(0 moJiyyaeTcsl Ipu UCKIOYEHHUHU B
T T

cxeme [Iucmena-Pakdopra

0 ¢ o qu% 0 ¢! O i

3. Cxema

q,j 5 o’
/2

+Ap’ =0
o —goj%
7/2

ecTb cxeMa Kpanka-Hukoncona, 3anmicanHas s HHTEPBAJIOB

+Ap’" =0

Mot <t<t ,t <t<t,, O ¢t,<t<r |t <t<t,
St J -
2 2

t<t

L1
I

~.

1
2
O ¢, <t<t ,t (<t<t, Ot <t<t,1
N e
2 2
4. B cxeme Kpanka-Hukoscona

0| =

IN

J

J
0| =

1
(0”5 — ¢

+A@’ =0
/2 ¢

1
@ - ¢-’+5
7/2
orepaTop

+Ap’" =0

L] A - nUHEHHBIH, 3aBUCAIINN OT ¢ [] A - caMOCOTpSKEHHBIH, 3aBUCSIINHN OT ¢
L] A - He 3aBUCSIIMIA OT ! CUMMETPUYHBIH M A - nmuHEHBIN, HEe 3aBUCSIINN OT ¢
5. Cxema mMeTo/1a MepeMEHHBIX HANPABICHUN IS 3a/1a41

8¢+A¢ 0, o=g nputr=0
t

TS goo = g WMEeT BUJ

j+l j+l 2 e i j+l
g 2= +A(¢ 2+<0 j+ZA1A2((p ¢ j:O 0 ¢ -e A(fp +o’ j 0
T T T

2
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-l j+ j j+ j+l 2 L
o 90 +A(¢ +¢ jzo 0o - A((p 2+<0 j+ : A]A2[¢ P j:O
T T

3aoanue 2.
j+l

i i
T

IIpasunvruiii gapuanm omeema: Kpanka-Hukoscona.

+¢’

1. Pa3znoctHas cxema =0, ¢"=_g Ha3BIBaeTCA CXeMOH ###

2. B cxeme IIucmena-Pakdopra onepatop Aa ABJIIETCS] Pa3HOCTHOM annpoKcUMaLuen ###
oreparopa

Ipasunvusiii 6apuanmel omeema: 0THOMEPHOTO.

3. Cxema ITucmena-Pakdopna mist onepatopa Aa - Pa3HOCTHOM amnMPOKCUMAIIMH OJHOMEPHOTO

oriepaTopa sIBJsieTcs ###

IIpasunvnulil 6apuanm omseema: CUMMETPUYHOM.

4. TTockosbky cxema I[Tucmena-Pakdopaa peanusyercs METOI0M MPOTOHKH, €€ €IIe Ha3bIBAIOT
CXEMOM ... - ... IPOTOHKH

Ilpasunvruiii sapuanm omeema: NPOJOJIBHO-TIOTIEPEYHOM.

S. Ilpu pemeHMH JIBYMEPHOTO IapabOJIMYECKOrO YpaBHEHHS B @, Ha KakIOM CIOe

MOCJIEI0OBATENILHO pemIatoTcs ### 3a1aun Buaa
Ay, —Cy,+By,, =-F, i=LLN-1],

A >0, B,>0, C;2A +B,

Ipasunvbholil éapuanm omeema: 0JTHOMEPHBIC.

3aoanue 3.

1. B cxeme Kpanka-Hukoscona pa3HOCTHBIE KpaeBbI€ YCIOBUS UMEIOT BUJI:
1

yn+l =u"" npu i, =0, i, =N,;

1
y *=pu nupu i, =0, i, =N,.

] ﬁ:_(ﬂn+l+ﬂn)__A2 (ﬂ,m_ﬂn) = ﬁ:%(ﬂn+1_ﬂn)+£/\2 (un+1+ﬂn)

— n+ n T n+ n — 1 n+l n+ T n+ ’Hl
O =2 '+ﬂ)—5Az(ﬂ u) O ﬂ=5[ﬂ 2+ p IJ—ZAZ[/J . 2]
2. HepBoe YPaBHCHUC B CXEMC KpaHKa - HuxkoJsicona B PaCYCTHOM BU/IC 3aIlIMCBIBACTCA

1 1 1 1 _ .
U hIZ yll 2( jyll h|2 yi1+1:_Fil’ 11:1’1\]1_1

1
I:' Zylz 2[}52 T 2y12+]: ,2’ l2:1,N2_1
o L. 11 _
hlzy 1+2 h12 T ,|+ zyz,+1 EI’ 1121,1\]1_1
[ B _
I:' h12 y’l_1 T y hl y11+1 = _F;] ’ ll = 17 Nl _1

3. Jlns 3apayn Komn % - Z—u = p(x.1), u(x,0)=y(x) pasHocTHas cxema Ha mabnoHe
x
(i—l, j), (i, j), (i,j+1) 3aIUIIETCS B BUJIE
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—u!  ul +u ! /

Uu: i u: u u: ., —Uu: ;
i i i i-1 _ ] 0 _ i i i+1 [ | 0 _
M - =@, U =y, [ - =07, U =Y,
T h T h
J J-1 J J J+l J J J
u: —u: u: —u: ; u: +u: u: +u: ;
i i i i-1 _ 0 _ i i i i-1 _ ] 0 _
0 T - h =@, U =y, [ 7 - h =@, U =Y,

Ou Ou
4. PazHOCTHOE ypaBHEHHUE, alllPOKCUMUpYoIee B 3afaue Komm ypaBHeHUE = o =@ Ha
t X

mradJIoHe (i, j), (i +1, j), (i, j +1) 3aIIMCLIBAETCS

Jj+l

i

J+l _
i1 =@
Jj+l

(h) — 0 J io— i (h) — 0 j-1 J-1
O A uV=au +au +au, =¢ U Au"=au +au” +au, =e;

(h) — 0 j+l J o i (h) — 0 j-1
M A, u=au/" +au! +aul, =9/ O ~,u"=au]” +au

i+l +au

Jj+l
i

J I — )
+agu! +aul, =

5. Ilo MeTony HEonpeAEeNeHHBIX KO3()(OUIINEHTOB B YpaBHEHUH A, u™ = a’u .

JUIsSL OGOH @, JUTs BBIMOJIHEHUS YCIOBHS ANPOKCHMAIIUH A, u™ = (Au), +O(h)
K03 UIIMEHTH! paBHbI

| aozl, aozl—l, alz—l W aozaozl, al:—l
T h t h T h
O &’ =aq l, aozl+l O] aO:l, ao—l, alz—l
h t h T h

Bapuanm 2.
3aoanue 1.

1. Ipu onpenenennu kodpdummentos a’, a,, a, M0 METOIy HEONPEIETEHHBIX KO3(Q(HUIUEHTOB B
(h)

0 j+l j j j j+1 j
=au/" +au] +au, =@’ 3nauenus u/",u/,, c momomsio GopMybl #H##

i i+1

YpaBHEHUU A, U

3aMEHSIOT Yepes3 u; .

Ilpasunvruviii sapuanm omsema: Tennopa.

2. I[To MeToy HeomnpeaeaeHHBIX KO3 GHUITMEHTOB MPUOIMIKACTCS HE KaXKaasi IPOU3BOIHAS B
OTJIEIbHOCTH, a Cpa3y BEChH ... OIIEPATOP

Ipasunvnuiii apuanm omeema: muddepeHnanTbHbIN.

3. B metoze HeonpeaeneHHbIX KOAQ(PUIIMEHTOB OCHOBHOI LIE€TIBIO SBJISIETCS MOA00D

K03 (UIIMEHTOB Pa3HOCTHOTO YpaBHEHUSI, YUTOOBI BBITIOJIHSAJIOCH YCIOBUE ...

IIpasunvnwiii gapuanm omeema: annpOKCUMAIIHH.

4. Oneparop Buna B = B,B,...B, HasbBatoT ###

IIpasunvnwiti apuanm omeema: PaKTOPU30BAHHBIM.
5. Cxema By, + Ay =@, y(0)= Y, € bakropusoBaHHbIM oniepatopom B = B\ B,...B, Oyner ###,

eciu B, B,,...,B, - 5KOHOMUYHbIE OIEPATOPHI

p

3aoanue 2.
o i , ‘ . ,
1. JIs1st BBIYKCIICHUSI PEIICHHS PA3HOCTHOTO YpaBHEHUs BUIa a u; " +auu! +a ) +au},, = @/

HYXXHO 3a1aTb
i+1° i i+1° i

0 J J J Jj+l J 0 1 J J J+l
M u, U u/, u!,, u U; O ¢/, a, ayu;, U ul,, u, u

+1
u’

_ 1 Jo_ g,
up U, Ui,

2T 2h

J

2. Z[J'ISI BBIYUCIICHUS PCIICHUSA PAa3HOCTHOI'O YPAaBHCHHUA BHU 1A =Q;

HYXHO
3a71aTh

Mu,u Owu Ou,e Oz, h ¢

1 1
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jHr o j-l J
U; up Uy

2T 2h

3HAYEHUs U, JNOJDKHBI ObITH 3a[aHbI OM3KHMU K:
M u =u +w +0(r2) O uw=u’+0(c) O u/,, u/, O u =u +w +0(T2)

i+1

J
—u )
=L = ¢ st JOCTHXKEHUsT BTOPOTO TOPSIKA

3. J11s1 pa3HOCTHOTO ypaBHEHMS

4. Pa3zHocTHas cxeMa

-l Jo_ ]
i ui U U

2t 2h
ul =y, +ly+¢’)
annpoxkcuMupyer auddepeHnnanbuyro 3anady u, —u, = @, u(x,O) =y C HOPSIAKOM
1

M K O, O p2 O p2

u 0

— ) _
=@, U =Yy,

w' =2u! +uT wl -2ul vul,
5. Jlyist BBIYMCIICHHS PEIICHNUSI PA3HOCTHOTO ypaBHEHHUS —~ =@;
T2 h2 [

HYXKHO 3a/1aTh
0 1 ; i i
M u,, u; U T, h, (Pij O ”ij : H Ui @i

3aoanue 3. Yemanosume coomeemcmaue
1. YcTaHoBUTE COOTBETCTBUE

Yinn — i
yx,t h
Yint = Yia
Vi 2h
Yint — Vi
yi,i h
YVi— Yio
Veisi Tl
Yiot — Yie
yx,i—l %
Yivo = Vin
h
2. VCTaHOBI/ITe COOTBCTCTBUC
Y. o(h)
vy olr*)
vs 0(h3)
on?)
3- YCTaHOBI/ITe COOTBCTCTBUEC
u, —u,=f V=Y. =@
(k') —qu=—f (ay,), —dy=—¢
Mt_uxxz_f yl_y)?xz_go
yfr - y)?x = _¢
yty,. =

4. YcTaHOBUTE COOTBETCTBHUE
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Yia—Yi,

« h,
y. Yi, = Vi
%, h
N Vit ™ Vi
Xa 2h,
Vit Vi u
2h,
Vi TV,
h

a
OneHouHbIe MaTepUalbl Uil KOJIIOKEUYyMO6 TipuBeieHb! B 11. 5.1.1.

Kpumepuu ¢popmuposanus oyenok (ouenusanus) no KOHMpOIbHLIM MOUKam (KOHMPOTbHbIE
padomuwl, KOIOKEUYM).

B pesynbrate koumponvmou mouku (KOHmMpolbHble pabomvl, KOJIOKEUYM) 3HAHUS
00yuarouierocs OIeHUBAIOTCS 110 HIDKE CIETYIOIEN [IKae.

Taonuua 9. lllkana ouenusanus

KosmmuecTBo
0aJ1J10B

5 OO0yuaromuiics
- BBITTOJTHHUJI pabOTy TIOTHOCTHIO 0€3 OIMMMOOK W HEIOYETOB;
- IEMOHCTPHPYET 3HAHHE TEOPETUIECKOr0 U IPAKTHIECKOr0 MaTepraa 1o TeMe paKTHIeCKOH
paborsl, pemeno 71-100% 3amad.
4 OO6yJaromuiics
- BBIIONHHUJI PabOTy IMOJMHOCTBIO, AOMYIIEHO B HeW He Ooinee OMHON HerpyOod OmmOKH U
HemoueTa (He 0ojiee TpeX HeIOUYETOB);
- IEMOHCTPHUPYET 3HAHUE TEOPETHIECKOr0 U TPAKTUIECKOT0 MaTepralia o TeMe PaKTHYECKOi
paboTHI, ToITycKasi He3HAYNTENbHBIE HETOYHOCTH TTPHY PEelIeHnH 3a1a4, pemieHo 56—70% 3amau.
3 OO6yqaromuiics
- TIPaBWJIHHO BHIITOJHII HEe MeHee 2/3 Bcel paboThl MM JIOMYCTHI He Oollee OIHOW TpyOoit
OIMOKHM M JABYX HENOYETOB, HE Ooiee OHOM rpy0oil m omHOW HerpyOod ommoOku, He Oomee
TpexX HerpyOBIX OMIOOK, OHOW HETPyOOi;
- 3aTPYHSIETCSI C MPAaBIBHBIM OTBETOM MPEIIOKEHHON 3a/1aur;
- 1aeT HEMOJHBIHA OTBET, pemeHo 50-55% 3amau.
0-2 OO6yJaromuiics
- TOITYCTHJI OMIMOKY W HEJJOYETHI, MPEBHIMAIONINE TpeOOBaHU 11 3 OaJlIOB MM TIPABIITEHO
BBIITOJTHIIT MeHee 2/3 Bcelt paboThI;
- periero menee 50 % 3agad.

Kpurtepuu oueHuBaHus

5.2.2. OneHo4YHBIC MATEPHAJIBI 4151 KOMIIBIOTEPHOI'0 TECTHPOBaHUs (KOHTPOJIMpYeMble
kommeTennuu [1KC-2)

ITonHeblil nepedyeHb mecmosvix 3a0anuii npeocmaenen ¢ JOUC —
http://open.kbsu.ru/moodle/enrol/index.php?1id=3792

Tecm — cuctemMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TNO3BOJIAIOLIAS ABTOMAaTU3MPOBATh
IIPOLEYPY U3MEPEHUS YPOBHS 3HAHUI U YMEHUH CTYJEHTA.
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Oopa3zubl mecmosvix 3a0anuil
1. OT™MeTbTE NpaBUIbHBIN OTBET

B CXEME KpaHKa — HI/IKOHCOHa pa3HOCTHbIe KpaeBBIe yCJIOBI/IH UMCHOT BU.
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2. OT™MeTbTe NpaBUIIbHBINA OTBET
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3. OT™MeTbTE MPaBUJIIbHBIA OTBET
Cxema By, +Ay=¢, y(O) =u,,
rne B=(E+0,5 \E+0,5%,)

YCTOWYHMBA, €CITU
M B>E+054

0 B>E-0,54A
[l B<E+0,57A
0 B<E-0,54A
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5. OT™MeThTE NpaBUIbHBIN OTBET
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7. OTMETBhTE NPABWIBHBINA OTBET
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9. OT™MeTbTE NPABWIBHBINA OTBET
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10. OT™meTbTE NpaBUIIbHBII OTBET
JIByxcinonHas cxema B KAHOHHUYECKOM BHJIE
M By, +Ay=¢, 0<t=jr<t,, j=0,1.. y(0)=y,

O By, +Ay=¢, 0<t=jr<t,, j=01.. (0

~

Il
<
S

O By, +Ay=¢, 0<t=jr<t,, j=0,1.. y(0)=y,
U By+Ay. =@, 0<r=jr<t,, j=0,1,.. y(0)=y0

Kpumepuu ¢popmuposanua oyenok (oyenusanusn) no KOMnoIOmMeEPHOMY MeCmuposanuIo
B pesynbrare komnviomepro2o mecmupoganus 3HaHUSI 00YJarOIIErocsl OLIEHUBAIOTCS IO HUXKE
CIEAYIOUIEH IIKaJe.

Tabnuua 10. lllkana ouenusanus

KoanuecTBo
IIpoueHT MPaBUILHBIX OTBETOB, KPUTEPHUHU OIleHUBAHUSI
0aJ17I0B

Boinee 85 % mnpaBUIIBHBIX OTBETOB Ha MIPEJIOKEHHBIE TECTOBBIC 33 IaHU. 5
Ot 71 no 84 % npaBUIIBLHBIX OTBETOB Ha MPEIJIOKEHHBIC TECTOBBIC 3aJaHUS. 4
Ot 41 1o 70 % mpaBUIIBLHBIX OTBETOB Ha MPEIJIOKEHHBIC TECTOBBIC 3aJaHUS. 3
Ot 21 10 40 % mpaBUIIBLHBIX OTBETOB Ha MPEIJIOKEHHBIC TECTOBBIC 3aJaHUS. o)
Ot 10 10 20 % mpaBMIILHBEIX OTBETOB Ha MPEMIOKEHHEIE TECTOBLIE 3aJaHU.

1
Menee 10 % npaBUIBLHBIX OTBETOB Ha MPEIIOKEHHBIE TECTOBLIE 3aIaHUS.

0

B pesynbraTte NpOXOXKIACHUS MEKyuseco u pyoexdcHoz0 KOHmpOoaAa 3HaHUS 00Yydarollerocs
OIICHUBAIOTCS 110 HIDKE CIIEIYIOIIEH HIKaJe.

Taobnuuya 11. Illkana ouenusanusn

[IIkana oneHNBaHUA

Cemectp
0-35 6ay10B 36-50 6ay10B 51-60 6a0B 56-70 6aa10B

VII YacTtuyHoe moceneHne TTonHoe iy gacTHIHOE IMomaoe ITommoe
ayTUTOPHBIX 3aHITHH. MTOCEIIeHNE ayTUTOPHBIX | YaCTUYHOE MOCeIlEHnE
HeynosnerBopurensHoe 3aHATHH. MOCEILIEHN E ayIUTOPHBIX
BBIIIOJIHEHHE YacTryHOE BBHITIONTHEHNE | ayIUTOPHBIX 3aHSATHH.
T1a00paTOPHBIX PadoT. 1 3alTa Ja00opaTOpPHBIX | 3aHATHH. [omHOE
ITnoxast moAroroBKa K pabor. ITosHOE BBINIONIHEHHE | BBIOJHEHUE U
0aJTPHO-PEHTHHTOBBIM Brimonnenue U 3aIMTa 3allMTa
MEPONPUSITHSM. KOHTPOJILHBIX PadoT, 1a60paTOPHBIX 1ab0paTOPHBIX
CTyneHT He IOIyCKaeTCs | TECTOBBIX 3aJ[aHMiA, pabor. paboT.
K IPOMEXKYTOUHOMN OTBETHI Ha KOJJIOKBUyMe | BrimomHeHue Brinonnenue
aTTecTanuun/ Ha OLIEHKH KOHTPOJILHBIX Pa0OT, | KOHTPOIBHBIX

«YyAOBJICTBOPUTCIILHO».

TECTOBBIX SaHaHI/Iﬁ,
OTBCTHI HA
KOJIJIOKBUYMC Ha
OLICHKU «XOpOoI1I0o».

paboT, TECTOBBIX
3aJJaHAH, OTBETHI
Ha KOJUTOKBUYME
Ha OIEHKH
«OTIIMYIHOY.
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5.3. OneHo4YHbIEe MATEPHAJIBI VIS IPOMEKYTOYHOM ATTeCTAluN

Llenvto npomedsicymounot ammecmayuy 1O TACHUIIIMHE SBISIETCS OLIEHKA Ka4eCTBa OCBOCHUS
JTMCUUIUIAHBI 00yJarOIIUMHUCS.

[Ipomexxyrounasi aTTecTalMsi NpeAHAa3HaYeHa JUIE OOBEKTHBHOTO MHOATBEPKICHHS U
OILICHUBAHUS JOCTUTHYTHIX PE3YIbTATOB 00YUYEHUS MOCIE 3aBEPIICHUS U3YUEHUS TUCIIUILIIIHEL.

OneHOYHBIE MaTEpHANBl Uil TPOBEICHHUS NPOMENCYMOYHOU ammecmayuyu 1o TUCHUTUITAHE
BKJTIOYAIOT B ceOs:

- MEpEeYeHb KOMIIETEHIMH C yKa3aHWid J3TanoB X (OPMHUPOBAHUS B MPOLECCE OCBOCHHS
JMCUUTUIAHBL,

- OTHCaHHE TOKa3aTesell W KPUTEPUEB OICHMBAHUS KOMIETCHIMI Ha Pa3JIMYHBIX JTamax MX
(bopMUpOBaHHS, ONTMCAHNE IIIKAJ OL[CHUBAHUS;

- TUTIOBbIE KOHTPOJIBHBIC 33/IaHUSI WJIM MHBIE MaTepualbl, He0OXOAUMBIE /ISl OIICHKH 3HAHWI,
YMEHHH W HAaBBIKOB W (WJIM) OMBITa JEATENBHOCTH, XapaKTEPU3YIOIIUX dTambl (HOPMHUPOBAHUS
KOMIIETEHIINI B TIPOIecce OCBOCHHUS 00pa30BaTEbHOM MIPOTPaMMB;

- METOJWYECKHE MaTepUalIbl, OTPEACISIONINE TPOLEAYPhl OIICHWBAHHS 3HAHWH, YMEHHI,
HABBIKOB U (WJIH) OIIBITA JAESATEIILHOCTH, XapaKTePU3YIONIUX ATAIbl (POPMUPOBAHMS KOMIIETECHITHH.

Jlist Kaxa0To pe3ylibTaTa OOYYEHHS OIPENENSIOTCS IMOKa3aTeNd W KPUTEPUU OIICHUBAHUS
Cc(OPMHUPOBAHHBIX KOMIIETECHIIM Ha Pa3IMYHBIX dTarnax uX (POPMUPOBAHUS, IIKAIBl U MPOIEITyPHI
omeHuBaHus. IIpM COCTaBIEHWHM OIEHOYHBIX MAaTEepPHajOB OCHOBBIBAIOTCS Ha KOMITETEHTHBIX
npuHimnax. OHK colep)KaT KOMIUIEKCHBIE CPEICTBA OIEHKH, OOBEKTHBHO OTPAKAIOIIHE KAaueCTBO
MOJITOTOBKH CIEIMAJIMCTA TI0 TaHHOW JAMCIUTLTHHE.

Ipomedicymounass ammecmayus 3aBepliaeT M3y4YeHUE TUCHUTUIMHBI U TOMOTAeT OIICHUTH
COBOKYITHOCTH 3HAHWH M YMEHHIl, a Takxke (OPMHPOBAHHME OMNPEACICHHBIX NpOodeccCHOHaNbHBIX
kommeTeHui. OHa CIY)KHT OCHOBHBIM CPEICTBOM oOecrieueHus B y4eOHOM Tpoliecce «oOpaTHOM
CBSI3M» MEXKIy IpErojaBaTeleM M OOydJaromuMmcs, HEOOXOJUMOHM ISl CTHMYJIMPOBAaHHUS PabOTHI
00y4Jaromuxcs ¥ COBEPIICHCTBOBAHMS METOAMKH ITPENOJaBaHuUs yIeOHBIX AUCIIUILINH.

OuieHMBaHWE 3HAHWI, YMEHHI M HABBIKOB HOCUT KOMIUIEKCHBIM, CUCTEMHBIM XapakTep — C
y4eTOM KaK MeCTa AWCIHIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl, TaK U COJIEPIKATEIBHBIX
U CMBICIIOBBIX BHYTPEHHHUX CBsi3eil. CBs3M (OpMHUpPYEMBIX KOMIIETCHIMH C pa3/ieslaMH U TeMaMHu
IMCHUIUIMHEL  00ECHEeYNBAIOT BO3MOXKHOCTh pEANM3AlMM  JUIsL  TEKYIIEro KOHTpoJss Haubouee
MOJIXOIIIUX OLCHOYHBIX CPEICTB.

[TpomexxyrouHasi aTTeCTalMsi OCYLIECTBISCTCS B KOHIIE CEMECTpa M IpPEICTaBIseT COO0Oi
UTOTOBYIO OIIEHKY 3HaHUH MO TUCHUILTHHE «MeToabl HOCTPOSHHS OJHOPOIHBIX PA3HOCTHBIX CXEM» B
dopme mpoBedeHHUS 3adyeTa, KOTOPHIM 3aKaHYMBACTCA M3Y4eHHE JAUCHUIUIMHBL. OHa MOXeT
NPOBOAMTECS B YCTHOW M mHCbMeHHOW ¢(opme, u B Qopme TecTupoBanus. IToromas oreHka
OTIpeeIseTCs] CyMMOU 0asuIoB, MOJy4eHHBIX CTYJEHTOM B XOJ€ TEKYIIEro U pyOeKHOTO KOHTPOJIS, a
TaKKe B XOJIE TPOMEXYTOUHOU aTTECTAIHH.

JIns ycremHoi TpoMeXKyTOYHOH aTTeCTalluy CTYACHT JTOJDKEH:

- II0KAa3aTh MOJIHBIE U TIyOOKHe 3HaHUS MaTepuala,

- yMeTh NPUMEHATH IOJYYEHHbIC 3HAHHS ISl PEHICHUS NPAKTUYECKUX 3a1ad Hu ObITh
CMOCOOHBIM aHATTM3UPOBATh MPOOIEMBI, (POPMYIHUPOBATH BHIBOJIBI;

- BIaJeThb HEOOXOJMMBIMU HABBIKAMH JUIs NPUMEHEHHUS IOJydeHHbIX 3HAHMW M yMeHUH B
cBOEH MpoQecCHOHANBHOM NesITeIbHOCTH.

Jlns monydeHus: 3ayéra CTYIEHTY HEoOXOIUMMO MMETh He MeHee 61 Oamma. [{ns momycka K
3a4€Ty CTYAEHT JIOJDKEH 0 UTOTraM TEKYLIero U pyOeKHOro KOHTPOJIS yCIEeBAeMOCTH HabpaTh YHCIIO
6amoB He MeHee 36. Ha 3auére OH MOKeT MOBBICUTH CyMMY OaiioB 7o 61 (He Oosiee), HEOOXOAUMBIX
Ui ToJTydeHus 3auéra. Ecam mo mtoraMm Tekymiero u pyoOeXHOro KOHTpPOJIS YCIIEBa€MOCTH CTYAEHT
Habpan 61 u 6osee 6aIOB, TO €My MOXET BBICTABIATHCA 3a4€T O€3 caauu.
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Bonpocul, évinocumvie na 3auem (konmponupyemwie komnemenyuu 11KC-2)

— IlpueMbl mOCTpOEHMs AaNMPOKCUMHUPYIOIIUX CXEM. 3aMeHa MPOU3BOAHBIX PA3HOCTHBIMU
OTHOIIEHUSIMH.

— Meton HeompeneneHHbIX Kod(p¢umuentos. Iloxdbop koddduumeHToB ¢ mnomydeHuem
HY)KHOTO TIOpSJKA amipoKCUMAaIHH.

Cnydaii ypaBHEHHUH C IepeMEeHHBIMHU KOA(PHUIIMEHTaMHU, CITy4ail HeTMHEHHBIX 3a/1a4.
CxeMbl ¢ IepeMeHHBIM 11aroM (HepaBHOMEpHAs CETKa).
[TpumeHeHre MeToAa IJIst TPEXTOUCUHBIX M YETHIPEXTOUCUHBIX Maba0oHOB. EquHCTBEHHOCTH (hopMyI.

— IIpuMeprl KOHCTPYHPOBAHUS TPAHUYHBIX YCIOBUI MPU NOCTPOECHUU PA3HOCTHBIX CXEM.

— Merozasl TOCTPOEHUS OJJTHOPOAHBIX PA3HOCTHBIX cXeM. VIHTerpo-nHTEepHoIsIIMOHHBI METOT
(m1Ba cmocoba MOCTPOEHMS: € HCIOJIb30BAHMEM YpaBHEHMs OajlaHCa W KBaApaTypHBIX (OpPMYII,
OCHOBAHHBIN Ha JBYKPATHOM MHTEIPUPOBAHUN).

— Bapuannonno-pasnoctasie Metoasl (Meton Purna, meton byoHoBa-I"anepkuna). CoiicTBa
OIEepaTOPOB YPaBHEHU M.

— Meto cyMMaTOpHBIX TOXKAECTB (METOJ] allPOKCUMAaIIMM HHTErPaIbHOTIO TOXKIECTBA).

— MertoJ annpokcuManuy KBaJpaTUUHOTo (GyHKIIMOHAA.

— Meto mnepeMeHHbIX HarpaBieHHi (MpoJoJibHO-TonepeuHas cxema). Cxema Kpanka-
Huxosncona. Cxema ITucmena-Pakdopaa. ¥YcToiunBOCTh 1 CXOUMOCTb.

— DOKOHOMMYHBbIE (PaKTOpH30BaHHBIE CXeMbl (IBa crmoco0a TIOCTPOEHUS CXEMBbI C
(akTopu30BaHHBIM ornepatopoM). Tpexcioiinble pakTopuzoBaHHbIe cxeMbl. (CoriacoBaHuEe KpPaeBbIX
YCIHOBHM. Y CTOMYUBOCTb.

— Meton cymMapHOU annpokcuManyd. Bo3MOKHOCTH TPUMEHEHMUSI.

— IlorpemHocTs anmpoKCUManuy alJuTUBHON CXeMbl. Pacinpenye MoHATHs almpoOKCUMAaLWH.

— CBelleHMe MHOITOMEPHOM 33J]a4H K LIETIOYKE OJHOMEPHBIX 3a/1a4.

— JlokanpHO-0THOMEpHas cXema Ul ypaBHEHHUs TEIUIONPOBOAHOCTU B IIPOU3BOJIBHOM 001acTH
(anmpokcuManysl B peryisipHbIX U HEPETYJISPHBIX y3JI1ax).

Kpumepuu ¢popmupoeanusa oyenok (ouenusanus) no npomexcymouHoll ammecmayuu

3HaHus o6yqa}omer00}1 BO BpEMi IIPOXOXKACHUA I’lpOM@D/CleO’-IHOIZ ammecmayuu
OLOCHUBAIOTCA 110 HMIKC CJIC,HYIOHICP'I HIKaje.

Taobnuua 12. Illkana ouenueanus

KonunyecrBo
Kpurtepuu oueHuBanust
0aJI10B
20-25 OO6yugaromuiicss cBOOOHO OPHEHTHUPYIOTCS B MaTepHalie H OTBEUAIOT 0e3 3aTpyTHEHHIA;

Croco0eH K BBIMTOIHEHHUIO CIIOKHBIX 3aJJaHAN, IIOCTAHOBKE IIeNeil 1 BRIOOpE myTel X
peanuszanuu. PaboTa BblnmosiHeHa NONHOCTHIO 03 ommnbok, pemeHo 71— 100% 3anpau.

14-18 OOyJaromuiicss OTHOCHTEITBHO TIOTHO OpPHWEHTHUPYETCS B MaTepuaie, OTBedaer 0e3
3aTpyIHEHUH, AOMYCKAaeT HE3HAYUTENbHOE KOJIMYECTBO OIIMOOK; CIIOCOOEH K BBIITOJHEHUIO
CIIOXHBIX 3aaHUi. PaboTa BhIMONHEHA MMOJTHOCTHIO, HO HMEIOTCA He OoJiee 0JHON HerpyOoi
OLIMOKM M OIHOTO HemouyeTa, He Oonee Tpex HenoueroB. [lomyckaroTcs He3HauUTENbHbIE
HETOYHOCTH TIPH PElIeHnH 3ajad, pemeHo 56—70% 3amad.

9-13 OOyuJaromuiicss HEOCTATOYHO BBICOKO BIIAJIeeT MaTepraioM. B mporecce oTBera Ha 3aduere
JOMYCKAIOTCS OIIMOKU M 3aTPYAHEHUS IPU U3JIOKEHNU MaTepuaia. [IpaBuiIbHO BBIIOIHEHO
He MeHee 2/3 Bceil paOdoThl WM JOMYIIEHO He Oosiee OTHOM rpy0oil OmmOKY 1 ABYX
Heo4YeToB, He Oomnee oHOM rpy0oii n oagHON HerpyOoli ommOKy, He OoJee Tpex HerpyObIx
omrO0K, 0AHOM Herpy6Ooit. OOyuaromuiics 3aTpyIHseTCs C MPaBUILHON OLIEHKON
MIPEAJIOKEHHOH 3a/1aull, 1aeT HeMOJIHBIM OTBET, pemeHo 55% 3anay.

1-8 OO6yyaromuiics JoMycKaeT 3HaUUTENbHBIE OIIMOKN; UMEET JIUILb HAa4YaJIbHYIO CTEIEHb
opueHTauuu B Matepuaie. [lpaBunbHo BeimoaHeHo MeHee 2/3 Beeid paboTsl. O0yuaronmiics
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JIaeT HEeBEPHYIO OLICHKY CHTYaIliH, perieHo MeHee 50% 3anau.

B pesynbrate mnpoxoicoenus npomedxcymounou ammecmauyuu (3auema) OLICHUBAHHE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YyUEHHS 110 AUCIUILIMHE MTPOBOIUTCS M0 HUKE CIEAYIOIIEH IIKae.

Taonuuya 13. Illlkana oyenusanusn naaHuUpPyemulx pe3yibmamos 00yueHus

IIxkaJya oneHUBAHUA

EFEET He3auTteno 3auTeHo
(36—60) (61-70)
VIII Crynent umeet 36— | CtyneHT umeer 36—45 0ayuIoB [0 UTOraM TEKYIIETO U pyOeKHOTO

60 6amoB 1o
HUTOoram TeKyIL[eFO nu
pyOexHOro
KOHTPOJIS, Ha
3a4€Te HE OTBETHUII
HU Ha OJTUH
BOIIPOC.

KOHTPOJIA, HAa 3a4€TC NPCACTAaBUII MOJHBIN OTBET Ha OJWH BOIIPOC "
YaCTUYHO (TIOJTHOCTHIO) OTBETHII Ha BTOPOA.

Crynent umeer 46—60 6aIOB IO UTOraM TEKYIIETO U PyOSKHOTO
KOHTPOJIA, HA 3a4CTEC Jall MOJHBINA OTBET Ha OJWH BOIIPOC WJIN
YaCTHMYHO OTBETHJI HA 00a BOIIpOCa.

Crynenty, umetoremy 61—70 6ayioB 1Mo HTOraMm TEKYIIEro U
PYOEKHOTO KOHTPOJIS, BHICTABIISIETCSI OTMETKA «3auTeHO» 0e3 craun
3auéra.

6. MeToauyeckne MaTepuaJibl, ONpeaesione Mpoueaypbl OeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (UJIM) ONBITA JeATEJIbHOCTH

MunumanibHas cymma — 61 Oann, HaOupaemasi CTYACHTOM II0 JWCIHUIUIMHE BKJIIOYAET JIBE
COCTaBJISFOIIUE:

— nepgas cocmasasAlOwas — OUEHKA PErylsipHOCTH, CBOCBPEMEHHOCTH U KadecTBa
BBITIOJTHEHUS CTYJICHTOM Y4eOHOH pabOThl 10 M3YYCHUIO AUCIUILUIMHBI B TCUCHHE TIEPUOJIA U3YUSHUS
JTUCITUIIIMHBI (ceMecTpa, WM HECKOJBbKHUX ceMecTpoB) (cymma — He Oonee 70 OamoB). bambl,
XapaKTePU3YIOIINE YCIIEBAEMOCTh CTYJACHTAa IO IUCIMIUIMHE, HaOMparTCS WM B TEYCHUE BCEro
nepuo/ia 00y4eHus 3a U3y4CHUE OTICIIbHBIX TEM U BBITIOJTHEHUE OT/ICIBHBIX BUIOB Pa0OT.

— emopasi cocmasnAowas — OUEHKa 3HAHWK CTYJCHTA IO pe3yJabTaTaM IMPOMEXKYTOYHOH
aTrectanuu (He 6osee 25 — Gamios).

Kputepuem oneHkd ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETEHIIMH B paMKax ydueOHOU
JTUCHUILTUHBI «MeToAbl TOCTPOCHUSI OTHOPOAHBIX pa3HOCTHBIX cxem» B VII cemecTpe siBisieTcs 3a4er.

OOmuit  Gamnm  mexkyweco u pybescHo2o Kowmposi CKIAAbIBAETCS W3 COCTABISIONINX,
MIPUBOUMBIX B Ta0nwuie 14.

Taonuya 14. Pacnpeoenenue 6a1108 mekyuiezo u pyoeicHoz0 KOHmpois

CymmMma 0aioB
bL Buja koHTpOJIS Oo6masn
n/n e P m 1-s1 Touka 2-51 TOYKa 3-1 TOUKa
cymMma

1 | HHocewenue 3anamuii 00 10 b6annos 00 3 0. 00 3 0. 00 4 6.

2 | Texywuii KOHmpob: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eonpocos om000l50. | om000506. | Om00o506. | Om0oo 5 o.
TToMnHbIN NPaBUIIBHBIA OTBET Jo 15 6amioB 50. 50. 56.
HenonHelil NpaBUibHbIHA OTBET ot 6 1012 6. ot 2 10 4 0. ot 2 10 4 0. ot 2 10 4 0.
OrBeT, conepxalnii 3HAUMTENBHbIE or 0 10 3 0. or0mo10. or0mo10. or0 o 10.
HCTOYHOCTH, OIHI/I6KI/I
Buvinonnenue camocmosamensvnuvix om000156. | om0o0o56. | om00056. | om0oo3aé.
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3a0anuii (peuwienue 3a0ay)

3 | Pybestcrblii KOHmMpPOJIb 00 30 6annos 00 10 6. 00 106. 00 106.
TECTUPOBAHHE or 0 1o 15 6. or01056. | ot0m056. | or0m050.
KOJUIOKBUYM or 0 1o 15 6. or01056. | or0m056. | or0m050.

Hmozo cymma meKkyuiezo u pyoexicrnozo
KOHMpOnsn 00 70 6annos 00 23 0. 00 23 0. 00 24 6.

Ilenvio npomescymounvix ammecmayuii 1O JAUCUUIUIMHE SIBJISETCS OLIEHKA KauecTBa
OCBOCHHUA JUCHUITIIMHBI O6yanOHIHMHC$I. IIo JUCHUIIIIMHE ((MCTOIII)I MOCTPOCHUA OAHOPOAHBIX
Pa3HOCTHBIX CXeM» y4eOHBIM TIAHOM MPETYCMOTPEHBI (hopMa MPOMEKYTOYHOM aTTeCTallui — 3a4eT B
VII cemectpe. IlpoBOoaMTCS KOMILIEKCHAs IPOBEPKAa OOYYAIOIMIMXCS Ha OIMpEACICHUE CTEICHH
OBJIaJICHUSA 3HAHHUAMH, YMCHHAMHW MW HABbIKAMH, IIOJIYYCHHBIMHM Ha 3aHATHAX, a TaKXKE HYTéM
CaMOCTOSITENIbHOM pabOTHI.

Kauecmeo oceéoenus nucUIINHBI OLIEHUBAETCS IO HUXKE MPUBOIUMOI Tabnu1e.

Taonuuya 15. Kpumepuu oyenku Kkauecmea 0c60eHUs OUCUUNTUHDBL

Bbanasbl
. .. | Pe3yabrart .
(peiiTUHTOBOH OCBOCHSI TpedoBaHUsI K YPOBHIO C(hOPMHUPOBAHHOCTH KOMIIETEHIHIA
OLICHKH)
61-70 3auTeHo OOyugaronuiicss OCBOWJI 3HAHMS, YMEHHS U HABBIKHU, BXOSIINAE B COCTaB
(6e3 KOMITETEHITHHN:
npomnenypsl | OIIK-1 — cnocoOeH ucmonb30BaTh 0a30BBIC 3HAHMS €CTECTBEHHBIX HAYK,
caaumn MaTEMAaTUKN N I/IH(i)OpMaTI/IKI/I, OCHOBHBIC (1)aKTBI, KOHICIIIWH, ITPUHIIUITBL
3adera) TEOpPHUH, CBSI3aHHBIX C IPHUKIIATHON MaTEMATHKOW 1 HHPOPMATHKOIL;
IIK-2 — cnocoOeH mMoHMMAaTh, COBEPIIIEHCTBOBATh M IPUMEHSTH
COBpPEMEHHbBIA MaTEMaTUYECKHI armapar.
36-60 3auTeHo OO6yuaromutics posiBisier kommereHiuu OIIK-1, [TIK-2, Ho He B TTOTHOM
(c mporieny- | oObeMe BXOIAIINX B UX COCTAB ACHCTBHIA.
poii cnaun | OOyJaronuiicss MOXKET JOITYCTUTh HEKOTOPHIE HETOUHOCTH, HETPyOBIe
3auera) OIINOKH, 3aTPYJHATHCSA B M3JIOKEHUH MaTeprala, HO MIPaBHILHO OTBEYAThH
Ha 3aJ]aBaeMbIe eMYy BOIPOCHIL.
MeHee 36 He 3auteHo | Komnerenmuu He chopmuposansi.

«3aumenoy BBICTABIISIETCS oOydaroriemycs, MPOJAEMOHCTPUPOBABILIEMY MOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUJIBLHOE 3HAHUE NMPOTPAMMHOIO MaTepualia U U3JI0KHUBIIEMY OTBET
JIOTUYHO, TPaMOTHO,  yOeOUTeNbHO, TOTOBOTO K  JajbHeimeMy  npodeccuOHATbHOMY
COBEPILEHCTBOBAHUIO.

HpI/I OTBCTC O6y‘~I&IOH.IHfICH MOKET AOMYCTUTH HCKOTOPBIC HETOYHOCTH, Herpy6LIe OIJ_II/I6KI/I,
3aTPYAHATHCA B CaMOCTOSATCIIBHOM H3JIOKCHUU MaTCpHalia, HO MPaBHUJIbHO OTBCYATH HA 3a/1aBACMbIC
€My BOIIPOCHI, B PE3YJIbTATC HABOJAAIIHWX BOIPOCOB C€ IMOMOLIBIKO IMPCIIOAABATCIISL HCIIPABJIATH
AOIMYIICHHBIC OIINOKH U HETOYHOCTH.

«He 3aumeno» MoOXeT OBITh BBICTABJICHO 06y11a10LueMyc51, O6Hapy)KI/IBIJ_IeMy HCIIOJIHOC,
HCOCO3HAHHOC 3HAHHUC yqe6H0—np0rpaMMHOro Marepuaia, AOITYyCKaromeMy FPY6BIC OI_I_II/I6KI/I,
HeCHOCO6HOMy CaMOCTOATCJIIBHO H3JIOKUTH OTBET HA BOIIPOC, OTBCYAKOIICMY HCIIPABUIIBHO WJIKM HE
AAOIEMy OTBET Ha 3aJaHHBIC BOIIPOCHI. [[eMOHCTpI/IpyeMHﬁ YPOBCHB 3HAHUA HE MOXET OBITh
IpHU3HaH JOCTATOYHBIM JJIA HpO(l)GCCHOHaHLHOﬁ ACATCIIbHOCTH.

Tunosele 3amanus, obecneunBatonue hopmupoBanue kommnereHmi [IKC-2 npencraBneHs! B
tabnuue 16

Taonuya 16. Pacnpeoenenue 6a1108 mekyuiezo u pyoeicHo20 KOHmpois
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OcHOBHbBIE ITOKA3aTeJIn

By onneHOYHOT O

PesyabTaTsl NHauKaTopsI OLIEHKH MaTepHaJa,
o0y4eHus MOCTHIKEHHSI pe3yJbTaToB 00y4eHHs o0ecneynBarO Mt
(KoMmeTeHIuH) KOMIIeTeHIH i (¢popmupoBanue
KOMIIeTeHIM I

IIKC-2 IIKC-2.1. Cnoco6en | 3nartsp: [Ipunnuns coopa,

Cnoco0eH K BIIQJICTh METOJIaMH, | OTOOpa, 0000IIeHUs U

pazpaboTke TEXHOJIOTUSIMU U cUCTEMaTHU3aluu

TpeOOBaHUH U UHCTPYMEHTAMHU UH(pOpMAaLINH, BEPOSITHBIC

MPOEKTUPOBAHUIO pa3zpaboTku CTpaTeruu ICCTBUM

IPOrpaMMHOTO MIPOrPaMMHOTO Ymerb: COOTHOCUTD

obecrnieueHus obecrieueHus Pa3HOPOIHbIE SIBJICHUS U
CUCTEMaTU3UpPOBATh UX B
paMKax mpooOJIeMHON
CUTYyalluu B
npodeCcCUOHAIBHOM TunoBsie
NeSITENIbHOCTH. OIICHOYHbIE
Baapers: OnbiToM paboThl ¢ | MaTepualibl A7
MH(OpPMaIMOHHBIMU YCTHOTO OIIpoca

IKC-2.2. CnocobeH
paboTtath
COBPEMEHHBIMH
CHCTEMaMH
MPOrpaMMHPOBAHUS,
IPOCKTUPOBATH
IPOrpaMMHOE
obecnieueHue

UCTOYHHUKaAMMU, BLIpa60TKH
CTpaTeru 1eCTBUS

3uars: [IpuHimne: u
METO/bI CHCTEMHOI'O
noAXxoAa.

Ymerb: OTinuatek HakTh OT
MHEHUM, UHTEPIPETALNH,
OLICHOK U T.JI. B
PacCyXICHUSIX APYrUX
YYaCTHUKOB J€ATEIbHOCTH;
NPUMEHATH PUHLUTIIBI U
METOJbl CHCTEMHOI'O
NOAXOAA JIIsl PEIICHUS
MIOCTABJICHHBIX 3a/1a4.
Baaners: [IpakTnueckumu
HaBbIKaMU BbIOOpa
ONTUMAJILHBIX CIIOCOOOB
pelieHus 3aay, UCXoAs U3
JIEACTBYIOLIMX IIPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB
Y OTPaHUYCHUM.

(m. 5.1.1);
THTIOBBIC
OTICHOYHBIE
MaTepHabl s
KOHTPOJIbHOM
pab6orsr (1. 5.1.2);
TUTIOBBIC
OIICHOYHBIC
MaTepHalbl K
sKk3aMeny (1. 5.2.2.)

Taxkum o6pa30M, BBITIOJTHCHUEC THUITOBBIX SaﬂaHHﬁ, NpeACTaBJICHHBIX B PAa3/€jIC 5 ((OI.ICHO‘IHBIC
MaTepuajibl Ojid TCKYWICTIO U pY6e)KHOFO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOqHOﬁ aTTeCTallun»
MMO3BOJIUT 00ECIEYUTh CII0COOHOCTH HaxOoJuThb, aHAJIMU3UPOBATH, PCAJIU30OBLIBATH IIPOTPaMMHO U
HCIIOJIb30BATDh HA MPAKTUKEC MATECMATUYICCKHUEC AJITOPUTMBI, B TOM YUCJIC C IPUMCHCHUCM COBPECMCHHBIX

BBIUMCIIUTENIBHBIX CUCTEM U HarmpasiieHo Ha popmupoBanue komnerennuii OIIK-1, TTK-2.
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7. Y4yeOHO-MeTOIUYECKOE o0ecTIeueHNne TUCIUIIINHBI

7.1. HopMaTHBHO-3aKOHOAaTeJIbHbIE AKThI
1. T'paxxnanckuil koneke P®: [anexTponHbIN pecype]// Joctyn u3 cupaBouHoOW cuctemsl "['apant”.
http://www.garantexpress.ru.

7.2. OcHOBHas1 IUTEpPaTYpa

1. PorukoB A.Jl. UucnenHsle METOBI M TapajuieiabHbie BhiuncieHus— HoBocuOupck: Cubupckuit
rOCY/IapCTBCHHBI YHHBEPCUTET TelleKoMMyHUKanuii u nHpopmaruku, 2007.— 142 c.— Pexum
nocryna: http://www.iprbookshop.ru/57105.html.— 3BC «IPRbooks»

2. Ilumenos, B. I'. Yucnennsie meToapl. YacTs 2 [DnekTpoHHBINA pecypc] : yaebHoe mocodue / B. T'.
[Tumenos, A. b. JIO)KHUKOB. — DJEKTPOH. TEKCTOBbIE JaHHble. — ExarepunOypr : Ypanbckuil
tdenepanpubiii yauepcuter, 9bC ACB, 2014. — 108 c. — 978-5-7996-1342-6. — Pexum
nocryna: http://www.iprbookshop.ru/68411.html.

3. Ilumenos, B. I'. Uucnennsie metoapl. YacTs 1 [DnexkTpoHHBIN pecype] : yuebHOe mocodue / B. T
[TumeHnoB. — DneKTpoH. TeKcToBble NaHHble. — ExarepunOypr : VYpanbckuil ¢enepalibHbIi
yauBepcuter, ObC ACB, 2013. — 112 c. — 978-5-7996-1032-6. — Pexum nmoctyna:
http://www.iprbookshop.ru/68410.html

4. HaxymeBa ®.M., Jlapumesa H.W., [[>xankymaeBa M.A. MeToapl TOCTPOEHUS PA3HOCTHBIX CXEM
(Dnexmponnviii yuebnux). CBUIETEIHCTBO TOCYAAPCTBEHHON PEruCTpaluy IporpamMmsl 1t OBM
Ne2014615538. 28.05.2014r.

5. Boesogun B.B. BpuncnurenbHas MaremMaTHKa M CTpyKTypa airoputmoB. — M.: W3nanue
MockoBckoro yausepcurerta, 2010, 168c. (1 3x3.)
6. BonkoB E.A. Uucnennbie wmeroapl. —  Cankr-Ilerepoypr:  Jlamp, 2008, 256c.

http://e.lanbook.com/books
7. Hemunosuu B.I1., HlyBanoa 2.3., Mapon WN.A. Uucnenneie Metonsl aHanm3a. [IpubmmkeHnue

byakuuii, muddepeHnransable ¥ UHTErpasibHbIe ypaBHeHHs. — CaHkT-IletepOypr: Jlans, 2008,
400c. (3 3x3.)

7.3. lonoTHUTEIbHASI JIUTEpaTypa

l—
2. Camapckuit A.A. Teopus pasHocTHBIX cxeM. — M.: Hayka, 1983, 616c¢. (44 3k3.)

3. Mapuyk ['.11. Metoas! pacuierienus. — M.: Hayka, 1988, 263c¢. (4 3x3.)

4. Mapuyk I'.I. Metop! BerunciauTensHoii MaTematuku. — M.: Hayka, 1989, 608c. (15 3k3.)

5. 5Inenko H.H. MeTton ApOOHBIX 1IAroB peuieHus: MHOTOMEPHBIX 33/1a4 MaTeMaTUYeCKO (hU3HKH.

HoBocubupck, 1966, 225¢. (2 3k3.)

7.4. IlepuoguyecKkue U3IaHUS
1. XKXypHan BBIYMCIAUTENBHON MaTeMaTUKU U MaTeMatndeckod Gpusuku (KBM u M®).
2. Bectauk COI'Y. Cepus «EcrecTBeHHBIE HayKn», BrnaankaBkas.

3. UzBectus KbHII PAH. Hanbuuk.

7.5. UHTEpHeT-pecypcehl
1. http://www.EXPonenta.ru

2. http://iem.phys.dcn-asu.ru/stud/VM/vmii.html

3. http://Math.ru
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http://www.garantexpress.ru/
http://www.iprbookshop.ru/57105.html
http://www.iprbookshop.ru/68411.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=54

http://electrolibrary.narod.ru

http://lib.mexmat.ru

http://uchites.ru

http://softlab-portable.ru

4
5
6. http://math-portal.ru
7
8
9

. http://intuit.ru
10. http://eduScan.net

11. http://ph4s.ru

[Ipn mnpoBeneHuMM 3aHATUN JIEKIMOHHOTO THUMNA TPAKTUYECKUX (CEMMHAPCKUX) 3aHSITUN

HCIOJIb3YIOTCSL CBEACHUS 00 AIIEKTPOHHBIX HMH(OPMAIMOHHBIX pecypcaxX, K KOTOpPhIM oOecnedeH

JOCTYN i moJib3oBarenen ouommoreku KbI'Y.

Ilepeuens akmyanbHoix 21eKMPOHHBIX UHPOPMAUUOHHBIX OA3 OAHHDIX,

K Komopuvim odecneuen oocmyn noavzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HammeHoBaHmue Kpartkas Axpec caiita HaumeHnoBanue YcnoBus
/I | JJEKTPOHHOIO | XapaKTePHCTHKA OpraHu3anuu- aocTyna
pecypca BJIA/IeJIbIIA;
PEKBHU3HUTHI 10r0BOpa
1. | Hayuynas OnekTp. 6ubnuoreka | http:/elibrary.ru 000 «H2b» [TonHbrit
JJIEKTPOHHAsI | HAyYHBIX JOCTYTI
6nbIMoTeKA MyOIUKAIHIA - JInuensnonxoe
(HDB PO®U) | oxozno 4000 cornamieane Nel4830
HHOCTPAHHBIX U ot 01.08.2014r.
3900
beccpounoe
OTEUYECTBEHHBIX
Hay4YHBIX KYPHAJIOB,
pedepaTs
nyonukamuii 20 ThIC.
KYpPHAJIOB, a TAKXKE
onucanus 1,5 MiH.
3apyO0exKHBIX U
POCCUHCKHX
nuccepranuit; 2800
pocc. KypHaJoB Ha
0€e3B0O3ME3IHON
OCHOBE
2. | 9BC 13800 u3manuii mo http://www.stud 00O «Koncynbrant | [lonHbrit
«KoHcyabTanT | BceM 00sacTsIm medlib.ru CTYACHTa» JOCTyII
CTYIEHTa» 3HAHWH, (peructparnus
BKJItOUaeT 0oJee http:// w.med (r. Mocksa) no [P-aapecam
gem 12000 collegelib.ru Torosop KBI'Y)
yaeOHIKOB I Ne750KC/07-2022
y4eOHBIX MTOCOoOHiA
nis BO u CIIO, 864 Ot 26.09.2022 1.
HaUMEHOBaHMIA
XKypHaioB u 917 AKTHBEH J10
MOHOTpadHil.
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http://ph4s.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

30.09.2023r.

«Jnexktponnas | Koymexkuus http://www.stud 000 ITonnbIii
onbdanorexa «Memqununa (BO) medlib.ru «[TonuTexpecype» JIOCTYII
Texuudyeckoro | '9O0TAP-Menua. (peructpanus
By3a» (OBC Books in English (r. Mocksa) o [P-aapecam
«KoHcyabTaHT (KHI/IFIE Ha Jlorosop KBI'Y)
CTYAEHTA») AQHITIUHACKOM Ne849KC/03-2023
SI3BIKE )»
ot 11.04.2023 1.
AKTHBEH J10
19.04.2024r.
IBC «Jlanb» DNeKTpOHHBIE https://e.Janbook | OOO «3bC JIAHb» (r. | [Tonnbrit
BEPCUU KHUT .com/ Cankr-IletepOypr) A0CTYyM
BEYIIHUX (peructpanus
W3/1aTeJIbCTB Morosop Ned1EIN/223 | 11 [P-anpecam

y4eOHOM 1 HayyHOU
JTUTEpaTypsl (B TOM
qucle
YHHBEPCUTETCKUX
W3J1aTEeNIbCTB), TaK U
JIEKTPOHHBIE
BEpPCUU
NEPUOANYECKUX
U3IaHUN IO
pa3IUYHBIM
001acTsIM 3HaHUH.

ot 14.02.2023 r.

AKTHBEH 110
15.02.2024r.

KBI'Y)

9BC «J1anb»

Komnekmus
AIEKTPOHHBIX
m3manu «PITY. 10-
11 xn. U3n-Bo
«IIpocBemeHue.
O6meoOpa3oBaresb
HBIE TIPEIMETHI.

https://e.lanbook
.com/

000 «3bC JIAHb» (r.

Cankr-IletepOypr)

Jorosop
Ne246EI1/223

ot 31.07.2023 1.

AKTHUBEH TI0
01.09.2024r.

[TonnbIii
JOCTYII
(perucrparnus

no IP-agpecam
KBI'Y)

HanuonaiabHa
s1 JJIeKTPOHHAS
OnoIMoTEeKAa
PI'b

OO0beIMHEHHBII
3JIEKTPOHHBIN
Katayor GoHI0B
POCCHICKHUX
OMOJIMOTEK,
coaepKalun

4 331 542
ANEKTPOHHBIX
JOKYMEHTOB
00pa3oBaTENBLHOTO U
Hay4yHOTO XapakTepa
M0 Pa3TUYHBIM

https://rusneb.ru/

DI'BY «Poccuiickas
rocyiapcTBeHHAs
onodInoTEKAY

Horosop
Nel01/HOB/1666-11 oT
10.09.2020r.

beccpounsii

Hoctyn ¢
3JIEKTPOHHOIO
YUTAIBHOTO
3aia
OMOIIMOTEKH
KBI'Y
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
https://rusneb.ru/

OTpacsiM 3HAHUU

7. | 9BC 107831 http://iprbooksh 00O «Aii Ilu Op [TosHpIit
«IPSMART>» nyOnuKamnuii, B T.4.; | op.ru/ Menuay» JOCTYII
19071 — yuebHbIX (peructpanus
n3nanui, 6746 — (r. Mocksa) no IP-agpecam
HAy4IHBIX H3IaHHM, KBI'Y
702)]qK0nneKuHI71, 343 HOFOBOIZ)ZJ;WS/EH- :
xypHana BAK, 2085
ay[AHOU3JaHHUN. ot 23.03.2023 1.
AKTHBEH 110
02.04.2024r.
8. IBC Temaruueckas http://iprbooksh 00O «Ai# Iu Op [TosHbIit
«IPSMART>» | KoJmeKus op.ru/ Menua» AOCTYII
«Pycckuii A3bIK Kak (peructparnus
(90P PKN) HHZCTpaHHHI?I» http://www.ros- (r. MockBa) no IP-aypecam
edu.ru/ KBFY)
3 aTebeKie Jorosop Nel142/EIl-
223
KOJUTCKITHH:
) ot 18.05.2023 r.
«3natoycT»;
«Pycckuii sA3bIK. CPOK IPEIOCTaBIICHUSA
Kypcoi»; «Pycckuit THICH3NH:
s361K» (Kypcesr YMK
«Pycckuit s3bIK ¢ 01.06.2023 no
CETrOJIHS» - 6 KHHT) 01.06.2024
9. | 3BC «lOpaiiT» | DNeKTpOHHbIE https://urait.ru/ 000 «3Onekrponnoe | IloaHblid
nasa CIIO BEepCUM Yy4eOHOIl U W3/1aTeIbCTBO JIOCTYI
Hay4qHOM FOPAUT» (r. Mocksa) | (perucrpanmst
JINTEPATYPHI no IP-agpecam
U31aTEIbCTB Horosop Ne305/EIl- KBI'Y)
«IOpaiit» ga CIIO 223
1 SACKTPOHHAIC Or27.10.2022 1.
BEpPCUH
MEePUOTUIECKIX AKTHBEH J10
U3J1aHuii 110 31.10.2023 1.
Pa3IUYHbIM
00nacTsiM 3HaAHMIA.
10. | 9BC «¥OpaiiT» | DIeKTpOHHbIE https://urait.ru/ 00O «Onexrponnoe | ITosHbIi
g BO Bepcuu 8000 HU3JaTeIbCTBO JOCTYyII
HanMEHOBaHUMN FOPAUT» (r. Mocksa) | (perucrpanmst
yueOHOM U HAyYHOU no IP-agpecam
JIUTEPATYpPBI Jorosop Ne44/EIl- | KBTY)
W3/1aTENNbCTB 223
«¥Opaitt» st BO u
STICKTPOHHEIE Ot 16.02.2023 r.
BEpCUH Axtusen ¢ 01.03.2023
MEePHOTUIECKIX r.
W3JIaHU# 0
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http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
https://urait.ru/
https://urait.ru/

pa3IMYHBIM 1o 29.02.2024 r.
o0acTsM 3HaHUH.

11.| Polpred.com. 0630p CMU Poccun | http://polpred.co 00O «lIlonnpen Hoctyn no IP-
HogBocru. 1 3apyOeIKbsL. m CIIPAaBOYHHU KK anpecam KbI'Y
00630p CMMU. [TonHbIe TEKCTHI +
Poccust u aHanuTrka u3 600 Besposmesnno (6e3
3apy0exbe u3IaHuii mo 53 o¢uiHaTbHOrO

OTpacisiM JIOTOBOPA)

12. | lpe3ugentcka | bonee 500 000 http://www.prlib OI'pY ABTOPHU30BaHH
s1 OMOIMOTEeKAa | DJIEKTPOHHBIX .Iu «[Ipe3upeHrckas Bl ToCTyN U3
um. b.H. JTOKYMEHTOB I10 oubmoTexka um. b.H. | Oubnmmorexku
Eabuuna HCTOPHH OTG‘-IGCTB&, Enbiunay (r. Canxr- | (@ya. Nell5,

pOocCCHIICKOM TeTepbypr) 214)

rOCyJIapCTBEHHOCTH,

PYCCKOMY SI3BIKY H Coryamenue ot

npaBy 15.11.2016r.
beccpounblit

7.6. Meroanueckne yKa3aHus K MPaKTHYeCKUM U JIa00paTOpPHBIM padoTam

enpto aOOpaTOpPHBIX 3aHATHNU SBJSETCS TMPUOOPETEHHE CTYJAEHTAMHU HOBBIX 3HaAHUM,
npodeCCHOHANBHBIX YMEHMM W HABBIKOB I CaMOCTOSITEIbHOM  MPAKTHYECKOW  pabOTHI.
JlaGopaTtopHble 3aHATUS MO3BOJIAIOT YINyOUTh M 3aKpPENUTh TEOPETUYECKHE 3HAHWSA B HHTEpecax
npodeccruoHalIbHON MOJATOTOBKH. Onn MO3BOJISIIOT MIPOJIEMOHCTPUPOBATH 3HaHUA,
CaMOCTOSITENIBHOCTb, YMEHHE YHMTAaTh W IMOHUMAaTh YydeOHble W Hay4YHbIE MaTepualbl, a TaKKe
MPUMEHSTH UX MPU PEIICHUU KOHKPETHBIX 3aJjau MPUKJIaTHOM MaTeMaTHKU.

Jlis TOArOTOBKM K JIaOOPAaTOPHBIM 3aHATHSM CIIEIYeT HCIOIb30BaTh PEKOMEHIOBAHHYIO
JTUTEpaTypy U HUCTOYHHKHU. ECTh NOCTYym K AIIEKTPOHHOMY BapUaHTy KOHCIEKTa JIEKUUH, a TakkKe
UMeeTcs AJIeKTpoHHbIN yueOHuk: Haxymesa ®.M., Jlapumesa H.U., xankymaeBa M.A. Metoabl
MIOCTPOCHUSI PA3HOCTHBIX CXeM (CBUIETENHCTBO FOCYAAPCTBEHHOM perucrpamuu nporpaMmmsl ajis 9BM
No2014615538. 28.05.2014r.).

Hpakmulzeacue 3aHAmMuUA HE IIPEAYCMOTPCHEL.

7.7. MeToan4yecKue yKa3aHHus M0 NPOBEACHUI0 Y4eOHBIX 3aHATHI, K KYPCOBOMY
NPOEKTUPOBAHHUIO U IPYTMM BH/AM CAMOCTOAITEIbHOH padoThl

VYyebnass paboTta 1Mo JAUCHMIUIMHE «METOIbl MOCTPOEHUS OJHOPOJHBIX PAa3HOCTHBIX CXEM»
COCTOHUT M3 KOHTAKTHOW pabOThI (JIEKIMH M JabOpaTOpHBbIC 3aHATHS) M CAMOCTOSTEIBLHON PabOTHI.
Jlonst KOHTakTHOW ydeOHOUM paboTel B 00meM oObeMe BpEMEHH, OTBEJACHHOM sl HW3yYeHUs
JTUCIUILINHBI, cocTaBisier 64,81 % (B TOM 4ucie JEKIMOHHBIX 3aHATHH — 25,92%, mabGopaTopHBIX
3ansatuii — 38,89%), mons camoctoaTenbHONW paboThl — 35,19%. CooTHouleHHE IEKIHOHHBIX H
1abopaTOPHBIX 3aHIATUN K OOIIEMY KOJIWYECTBY YaCOB COOTBETCTBYET y4eOHOMY IUIaHY HaIlpaBJICHUS
01.03.02 - «lIpuknamgnas wmatematuka u uHbopMmaTuka», mpoduns «Martemaruueckoe
MOJENUPOBAHUE U BHIYUCIUTEIbHASI MAaTEMaTHKa»

Jlis TONTOTOBKM K JA0OPATOPHBIM 3aHATUSAM HEOOXOIMMO PacCMOTPETh KOHTPOJbHBIE
BOMPOCHI, MPH HEOOXOJUMOCTH OOpaTHThCS K PEKOMEHIyeMO# nuTepaTrype, 3amucarbh HETOHSTHBIC
MOMEHTHI B BOIIPOCAX JJIsl YSICHEHUS UX Ha MPEICTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu 011 00y4aOWUXca no uyuenuro oucyuniunovt «Memoowt
nocmpoenus 00HOPOOHBIX PAZHOCHIHBIX CXEM»
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[Ipuctynass K U3y4YCHHIO JUCHMIUIMHBI, OOy4aromemycs HEOO0XOJUMO O3HAKOMUTBCS C
TEMaTUYEeCKUM ITUTAHOM 3aHSATHN, CIMCKOM PEKOMEHJIOBAaHHOW YydeOHOU mmreparypbl. Cremyer
YACHUTH MOCIENIOBATEIBHOCTh BBINOJHEHUS HWHAMBHYATIbHBIX YUEOHBIX 3a/laHHid, 3aHECTH B CBOIO
pabouyio TeTpajb TeMbl M CpPOKM TMPOBEJACHUS Y4eOHBIX paboT. [Ipym W3ydyeHMHM AUCIUIUINHBI
oOyyaroniuecst BHIIOTHSIOT CIACIYIOUINE 3aJaHHs: U3Y4aloT PEKOMEHIOBAHHYIO YUEOHYIO M HayYHYIO
JUTEpaTypy; MHUIIYT KOHTPOJBHBIE PabOTHI; TOTOBATCSA K JIAOOPATOPHBIM 3aHATHUSM; BBITIOIHSIOT
CaMOCTOSITENIbHbIE pa0dOThl; Y4aCTBYIOT B BBIIIOJIHEHUH JIA0OPAaTOPHBIX 33JaHUN. YPOBEHb U IiTyOMHa
YCBOEHMSI JUCLUUIUIMHBI 3aBUCAT OT AKTUBHOM M CHCTEMAaTHYeCKOW paboOThl Ha JIEKUMSIX, U3y4EHUs
PEKOMEHI0BAHHOM JIUTEPATYPHI, BHIIOJHEHUS! KOHTPOJBHBIX MUCbMEHHBIX 3a1aHUN

Kypc wusyuaercs Ha Jsekuusx, 1a0OpaTOpHbIX 3aHATHSAX, IPH CaMOCTOSITEJIBHOM U
UHIUBUAYaJIbHON paboTe oOyuaroniuxca. OO0ydaromuiics uisi IOJHOTO OCBOEHUSI MaTepuaa J0KEH
HE MpOIyCKaTh 3aHSTHUSI U aKTUBHO YYacTBOBAaTh B yueOHOM Impolecce. B ciyyae HeperyiaspHOro
MOCEIEHUs 3aHATUN Y OOy4aromuXxcs eCTh JOCTYH K AJIEKTPOHHOMY BapUaHTy JIEKUUH, 3aJaHUM K
MPaKTUYECKUM U JaO0OPATOPHBIM 3aHATUAM. JIEKIMU BKIIIOUAIOT BCE TEMBI M OCHOBHBIE BONpPOCHI. Jljist
MaKCUMaJIbHOU 3((EeKTUBHOCTU H3Y4YEHHs] HEOOXOJMMO MOCTOSHHO BECTH KOHCIEKT JIEKIUH, 3HATh
pPEKOMEHAYEMYIO TIpernojaBaTesieM JUTEepaTypy, I[O3BOJISIONIYI0 JIONOJHUTh 3HAHMS M JIydlle
MOATOTOBUTHCS K 1a00PaTOPHBIM 3aHSATHSIM.

B cooTBeTcTBUM C y4yeOHBIM IJIAHOM Ha KaXKIylI0 TEMY BBIIEIEHO HEOOXOIUMOE KOJIUYECTBO
4acoB JIa0OpaTOpPHBIX  3aHATHM, KOTOpbIE MPOBOJSATCS B  COOTBETCTBMM C  BOIIPOCaMH,
PEKOMEHJIOBAaHHBIMM K HW3YYEHHUIO IO OmpeaereHHbIM TeMaM. OOydaromuecs TOJKHBI PErylspHO
TOTOBUTHCS K 3aHSTUSIM M y4acTBOBaTh B OOCYKJIEHHH BOIPOCOB. Ilpu MOATrOTOBKE K 3aHATHIM
ClIelyeT pYKOBOJICTBOBAThCS KOHCIEKTOM JIEKIMH M PEKOMEHJIOBAHHOM JInTepaTypoil. Temarnueckuit
IUIaH  JTUCUUIUIMHBI, y4eOHO-METOJWYECKHE MaTepualbl, a TaKKe CIUCOK PEeKOMEHJIOBAaHHOM
JUTEpaTyphl IPUBEJICHBI B paboyell mporpaMme

Memoouueckue pexkomenoauuu npu padome HAO KOHCHEKMOM 60 6peMA NpPOBeOeHUs
JleKyuu

B mporiecce EKIMOHHBIX 3aHATUHN 11e1ecO00pa3HO KOHCTIEKTUPOBATh yueOHbIN MaTtepuan. s
3TOTO HCIOJIB3YIOTCS O0IKEe U YTBEPAUBIIMECS B MPAKTUKE MpaBuia, U MPUEMbl KOHCIEKTUPOBAHUS
JICKIAH.

KoHcrnektupoBaHnue JeKuil BeAETCsS B ClEUaIbHO OTBEACHHOM AJIS ATOTO TETPaIH, KaKIbIi
JUCT KOTOPOM JOJDKEH HMETh I0Jig, Ha KOTOPBIX JIeNaloTCsl MOMETKH M3 PEKOMEHJI0BAaHHOM
JUTEPaTyphl, TOTOJIHSIONINE MaTepua MPOCIyIIaHHOW JIGKIIMH, a TaKKe MOAYEPKUBAIOLINE 0COOYIO
BaYKHOCTb T€X MJIM UHBIX TEOPETUUYECKUX MOJIOKEHUH.

[lenecoobpa3Ho 3amuchiBaTh TeMy M IUIaH JIEKIUH, PEKOMEHIYEeMYIO JHUTepaTypy K TeMe.
3anucu pa3ienoB JIEKIUU JIOJDKHBI HMMETh 3arojOBKH, IOJ3aroJIOBKH, KpacHble CTpOKW. Jlis
BBIZICTICHUS] PAa3/IeJiOB, BBIBOJOB, OIPEAEICHHI, OCHOBHBIX HJEH MOXHO HCIOJb30BaTh I[BETHHIC
KapaHaauy 1 GIoMacTepsl.

HaspanHble B JEKIIMM CCHUIKA HA MEPBOMCTOYHUKU HAIO0 MOMETUTh HA TMOJSAX, YTOOBI MpH
CaMOCTOSITENIbHON paboTe HaliTh W BnucaTh uX. KaxaoMy cTyneHTy HeoOXOoauMmo BbIpaboOTaTh U
WCIO0JIb30BATh JOMYCTUMBIE COKpAIIEHUs HanboJee pacpOCTPAHEHHBIX TEPMUHOB U MOHSATHIA.

Memoouueckue pekomenoayuu no n0020MoeKe K 1ad0pamopHviM 3aHAMUAM

JlaGopaTopHble 3aHATHS — COCTaBHAsI YAaCTh Y4EOHOTO MpoIlecca, MPOXOISAIINE MPH aKTUBHOM
y4acTUu cTyneHToB. OHU CIOCOOCTBYIOT YriyOJeHHOMY HM3Y4eHHI0 Haubosee CIOXKHBIX Mpobiem
HAayKH U CIY)KaT OCHOBHOH (POpMOH MOJBEACHUS UTOTOB CaMOCTOSITENbHOIN paboThl 0Oydaromuxcs.
Lenbto JlabopaTOpHBIX 3aHATHHA SBISIETCS YTAyOleHHEe M 3aKperuieHHe TEOPETUYECKUX 3HAHHM,
MOJIyYEHHBIX OOYUYaOIMMUCS Ha JIKIUSIX W B MPOIECCE CAMOCTOSITENIBHOTO H3y4eHHS y4eOHOTO
Marepuana, a, CIeoBaTenbHO, (OPMHUPOBAHKE Y HUX ONPEACTICHHBIX YMEHHUI 1 HABBIKOB.

B xone moArOTOBKM K 3TUM 3aHITUSAM HEOOXOJIUMO MPOYUTATh KOHCIEKT JIEKIIUU, U3YYUTh
OCHOBHYIO JIUTEPATypy, O3HAKOMHTHCS C JOMOJHUTEIBHON IUTEpaTypOil, BHITIOJHUTH BBIJAHHBIE
npenojaBatesneM JabopaTopHbie 3amaHus. [Ipu 3TOM ydecTh pPEKOMEHIAIMU MpenojaBaTeNs U
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TpeboBaHusl mporpammbl. JlopabaTeiBaTh CBOM KOHCIEKT JICKIMH, Jejas B HEM COOTBETCTBYIOILIUE
3aIIUCH U3 JTUTEPaTypPBL.

KemxarenbHo IIpu IMOArOTOBKE K Ha60paTOpHBIM 3aHATUAM I1I0 JAUCHHUIUIMHE OJHOBPCMCHHO
HCIIOJIb30BAThL HCCKOJIBKO HMCTOYHUKOB, PACKPBIBAOIIHUX 3aJaHHBIC BOIIPOCHI. B 3aaHusgX K
nabopaTopHBIM paboTaM MPHUBOISATCS PEKOMEHyeMas TUTepaTypa.

Ha nabopaTopHbIX 3aHATUSX OOydYarollUecs ydyarcss TPaMOTHO CaMOCTOSITEIBHO pEIIaTh
npeajgaracMbIi€ MHAUBHUAYAJIBHO I KaKA0T0O 3aaHusd, a 3aTCM UX 3alllUIIaTh.

Memoouueckue pekomeHOAuUU NO OP2AHUAUUU CAMOCMOAMENLHOU PADOMbl

Jia  camocmosamenvuoli pabomsl UMEIOTCS TOMEIIEHUs, OCHAUIEHHbIE KOMIIbIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO TOAKIIOYEHUsT K cetn «MHTepHeT» M obecrneueHueM JOCTyna B
ANEKTPOHHYIO OMOMMoTeKky. MiMeercs aneKTpOHHBIN BapraHT KOHCIEKTa JICKIIUH, a Takke: Haxymesa
®.M., Jlapumesa H.U., J[>xankynaeBa M.A. MeTobl IOCTPOCHUSI PA3HOCTHBIX cXeM (DieKkmponHblil
yueonux). CBUACTENBCTBO TOCYIAPCTBEHHOW perucTpamuu mporpammel ais OBM Ne2014615538.
28.05.2014r.

CamocrosiTenpHass paboTa OOydYarOMIMXCA — CIMOCO0 aKTUBHOTO, IIEJICHAIPABICHHOTO
MpHOOPETEeHUsT CTYIIEHTOM HOBBIX JUISi HETO 3HAHWUH M YMEHWH 0e3 HENMOCPEICTBEHHOTO YYacTHs B
3TOM TIpoliecce npenogaBareneil. [loBblieHre POIU CaMOCTOSITENbHOW pabOThl 00ydaroUUXCs MpU
MPOBEICHUY PA3IMYHBIX BHIOB yUeOHBIX 3aHATHIA TPEAIIOIaraer:

- ONTHMH3ALHUI0 METOJ0OB OOy4YeHHs, BHEApPEHHE B YYEOHBIH TPOIECC HOBBIX TEXHOJOTHIM
00Oy4eHHs, MOBBIIIAOIINX TMPOU3BOJAUTEIBHOCT TPY/Aa IPENoaBaTeNs, aKTUBHOE HCIOJIh30BAHNE
MH(OPMALIMOHHBIX TEXHOJOTUH, TMO3BOJSIONIMX oOOydarolmemMycss B yIAOOHOE [Uisi HEro Bpems
ocBauBaTh Y4eOHBIN MaTepHal;

- IIUPOKOE BHEAPEHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEPILIEHCTBOBAHHE METOJUKHU MPOBEACHUS MPAKTUK U HAYUHO-UCCIIEOBATENbCKON pabOThI
oOyuaronuxcs, IOCKOJIbKY HMEHHO 53T BHUIbl yueOHOW paboThl B MEPBYIO OYEpeab TOTOBST
oOyuaronuxcs K CaMOCTOSITEIbHOMY BBITTOJIHEHHUIO MTPO(eCcCHOHANIbHBIX 3a/1a4;

- MOJIEPHM3AIMIO CHUCTEMBI KYypCOBOI'O M JAMUIJIOMHOTO IPOEKTHPOBAHMS, KOTOpasl JOJKHA
MOBBILIATH POJIb CTYAEHTA B MO00pE MaTepHaa, MoMcKe MyTeil perieHus 3a1au.

CamocrodarenbHas paboTa MPUBOIUT CTYACHTA K MOJYYSHHUIO HOBBIX 3HAHUH, YIOPSIOUYCHUIO U
yriayOJIeHHI0 UMEIOIIKXCS 3HAaHUHM, (POPMUPOBAHUIO Y HETO MPO(eCCHOHATbHBIX HaBBIKOB U YMEHUH.
CamocTtosaTtenbHas padoTa BBINOIHSET psii GYHKIHI: pa3BUBAIOLIYIO; HH(OPMAIIMOHHO-00Y4YaOIIYIO;
OPUEHTHUPYIOIIYIO U CTUMYJIHPYIOIIYIO; BOCIUTHIBAIOIIYIO; HCCIEA0BATEIbCKYIO.

B pamkax Kypca BBIIOJHSIOTCS CIEAYIOIINE BUIbI CAMOCTOSITENIbHOM pabOThI:

1) mpopaboTka yueOHOTO MaTepuaiia (10 KOHCIIEKTaM, yueOHOM U HAyYHOU JIUTepaType);

2) BBITIOJIHEHUE PA3HOYPOBHEBBIX 3a7a4 U 3aJaHUIA;

3) paboTa ¢ TecTaMH U BOIIPOCAMH ISl CAMOIIPOBEPKH;

4) BBIMOJTHEHUE UTOTOBOM KOHTPOJIBHOM pabOTHI.

CryneHTaM peKOMEHIyeTCsl ¢ cCaMOro Haudaja OCBOCHUS Kypca paboTaTh C JUTEpaTypol u
npeaiaraéMbIMH 331aHUAMU B (hopMe TOJITOTOBKU K OYEpPEAHOMY ayIuTOpHOMY 3aHsATHIO. [Ipu sTOM
aKTyallU3UPYIOTCS MMEIOIIUECS 3HAHUS, a TaKkKe co3laeTcs 0a3za A YyCBOEHHUS HOBOTO Marepuana,
BO3HMKAIOT BOMIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayJUTOPHUHU.

Heob6xomuMo OTMETHUTBH, YTO HEKOTOPBIE 3aJaHUs JUIsl CAaMOCTOSITENBHOW paboOThl MO KypCy
UMEIOT ompeaeneHHylo cnenuduky. I[Ipuy ocBoeHMHM Kypca CTYAEHT MOXET I0JIb30BaThCs
O6ubnmoTekol By3a, KOTOpas B TIOJHOW Mepe oOecredeHa COOTBETCTBYIOUIEH JHUTEpaTypoi.
3HAYUTENbHYI0 MOMOIIb B TMOJATOTOBKE K OYEPEIHOMY 3aHSATHIO MOXKET OKa3aTh HMEIIIUNCA B
y4eOHO-METOIMYECKOM KOMILUIEKCE KPAaTKU KOHCHEKT JeKuuid. OH ke MOXKET UCIOIb30BaThCs U IS
3aKperyIeHHs TIOJYYeHHOTO B ayIMTOPUN MaTepuana.

CamoctosaTenbHas paboTa CTYAEHTOB MpPEAyCMOTpeHa Y4eOHBIM IJIAHOM W BBITIOJHSETCS B
00s13aTeNnsHOM TOpSAKE. 3alaHusl MPEATOKEHBl MO KaXKIOW M3ydaeMOW TeMe U MOTYT TOTOBUTHCS
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WHAMBUIYAIbHO WK B rpymie. 1o HeoOXoaAMMOCTH CTYACHT MOKET 00paIaTbes 3a KOHCYJIbTAIlHen K
IIpenoiaBaTelno. BoInoHeHne 3a1aHuii KOHTPOJIUPYETCS] U OLIEHUBAETCS IPEogaBaTesieM.

JUig ycIIenHOro CaMOCTOSATEIBHOIO W3YYEHUs MaTepuayla CeroJHs MCIOIb3yIOTCA pa3inyHbIe
cpencTBa OOyueHMs, CPeAM KOTOPBIX 0CO00€ MECTO 3aHHUMAIOT HH()OPMALMOHHBIE TEXHOJIOTUH
pa3sHOro YpOBHS M HAIPABICHHOCTH: 3JICKTPOHHBIE YYEOHUKH M KYpPCHI JIEKIUH, 0a3bl TECTOBBIX
3aJaHuil W 3a7ad.  ONEKTPOHHBIH Y4eOHHK MPEACTaBIseT COOOH INPOrpaMMHOE CPEACTBO,
MO3BOJISIONIEE TPEICTABUTD ISl M3YYEHUS] TEOPETUUYECKHIA MaTepHall, OpraHu30BaTh anpoOHpOBaHHE,
TPEHaX M CaMOCTOSTENIbHYI0 TBOPUYECKYIO pabOTy, NOMOTaroliee CTyJIEHTaM U IPENoAaBaTello
OLICHUTb YPOBEHb 3HAHUN B OIpPEIACICHHOM TEMaTHKe, a TaKKe COJAEpKallee HEOOXO0IUMYIO
CIPaBOYHYI0 MH(POpPMANHI0. DJIEKTPOHHBIA YYEOHHK MOYKET HMHTErPHpPOBAaTh B ceOC BO3MOXKHOCTH
Pa3NUYHBIX TEJArOTHYECKUX TPOTPAMMHBIX CpPEACTB: OOYYalOIIMX IPOTpaMM, CIPAaBOYHHKOB,
y4eOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX IPOrPAMM.

JUia ycnemHoW OpraHu3allMd CaMOCTOSITENIbHOM paboThl BCE AaKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 00pa30BaTENbHbBIE PECYPCHI B CETU VIHTEpHET: cUCTEMbI TECTUPOBAHMUS 110 PA3JINYHBIM
o0nacTsiM, BUpPTyaJbHBIE JIEKIIMH, JAOOpPaTOpPUM, IMPU STOM [OJIH30BATENI0 JIOCTATOYHO HMETh
KOMITIBIOTEP U MOJKII0YeHHe K VHTepHeTy uid TOro, 4ToObl CBS3AaThCS C IpernojaBaTesieM, peliaTh
BBIYMCIUTENbHbIE 3aJjaud U ToJydyaTh 3HaHWs. lcnonb3oBaHue ceTeil YCHIIMBAaeT — poiib
CaMOCTOSITENIbHOM paboThl CTyJAEHTa U MO3BOJSET KapAUHAJIBHBIM 00pa3oM HM3MEHUTb METOJUKY
MpernojaBaHusl.

CTyneHT MOKET MOJTy4aTh BCE 3aJaHUS M METOIMYECKUE YKa3aHUsS Yepe3 CepBep, YTO JAaeT eMy
BO3MOXHOCTh MPHUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXKHOCTH C HEOOXOAUMBIMU JUIS BBINIOJTHEHHS
pabot TpynozarparamMu. CTyAEHT UMEET BO3MOXHOCTH BBINOJHSITH padOTy JOMa WM B ayAUTOPHH.
bonpmoe BocnuTarenbHoe M 00pa30BaTENbHOE 3HAUYEHUE B CaMOCTOSATENILHOM Y4eOHOM Tpyne
CTYZIEHTa UMEeEeT CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXIa€T U MO/IEPKUBACT BHUMAHUE U MHTEpEC,
MOBBIIIAET AKTUBHOCTh MAMSATH M MBIIIJICHUS, MO3BOJSET CTYIEHTY CBOEBPEMEHHO OOHApYKUTh U
YCTPAHUTh JONYIIEHHbIE OMIMOKH M HEJOCTaTKH, OOBEKTUBHO ONPEAEIUTh YPOBEHb CBOUX 3HAHUM,
IpakTHdeckux yMmeHuil. Camoe JOCTYIHOE€ M NPOCTOE CPEACTBO CAMOKOHTPOJSI C NPUMEHEHUEM
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI — 3TO PsAJ TECTOB «on-line», KOTOpbIE NO3BOJISIOT
B PEXHUME pPEalTbHOTO BPEMEHH OIPEEIUTh CBOW YpPOBEHb BIIAJICHUS NPEAMETHBIM MaTEpUAIIOM,
BBISIBUTH CBOM OLIMOKH U MOIYYUTh PEKOMEH/IAIIMU [0 CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypou

Bcio nureparypy MOXKHO pa3fenuTh Ha Y4eOHUKM M YydyeOHbIE MOCOOUS, OpUTHHAIIbHBIC
Hay4yHble MOHOTpa(HUuecKhe MCTOYHUKU, Hay4HblE MyOJMKALUU B MEPHOJUMYECKON meudatu. M3 HHX
MO>XHO BBLICTUTH JINTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), NOMOJIHUTEIbHYIO U JUTEpaTypy IS
yriayOJIIEHHOTO U3YYeHUS AUCUUTLINHBIL.

W3ydyeHne NUCHUIUIMHBI CIeyeT HauWHATh ¢ y4eOHHUKA, MOCKOJBbKY y4eOHUK — 3TO KHUTA, B
KOTOpPO#l HM3JI0’KEHBI OCHOBBI HAYUHBIX 3HAHHUIl MO OMNpeAeICHHOMY MpPEeIMETy B COOTBETCTBUU C
LEeJSIMH | 33/1a4aMH 00y4eHHUsI, YCTAaHOBJICHHBIMU MPOTPAMMOIA.

[Ipu pabote ¢ muTepaTypoil HEOOXOIUMO YYUTHIBATH, YTO UMEIOTCS Pa3IMYHbIC BUbI YTCHHUS,
Y KaXIbIi U3 HUX UCIOJIb3YETCS Ha ONPEICJICHHBIX 3Tanax OCBOCHHUS MaTepuaa.

IIpedsapumenvHoe YTEHWE HANPABICHO Ha BBISBICHHE B TEKCTE HE3HAKOMBIX TEPMHUHOB U
MOMCK MX 3HAYEHHS B CIPABOYHOU JUTEparype. B 4acTHOCTH, NMPH UTEHHMU YKAa3aHHOW JIUTEpPATypbI
HE00X0IMMO MOAPOOHEHIIINM 00pa30M aHAIU3UPOBATH MMOHSATHS.

Cke0o3H0e uymenue TPEANOJAraeT MPOYTEHHE MaTepuana OT Hadajia 10 KoHua. CKBO3HOE
YTeHHE JHUTEPATypbl M3 MPUBEICHHOIO CIUCKA €T BO3MOXKHOCTH CTYJIEHTY C(HOPMHUPOBATH CBOJ
OCHOBHBIX TIOHITHUN U3 N3y4aeMOol 001acT U CBOOOIHO BIAJETh UMHU.

Buvibopounoe — Ha000pOT, UMEET 1ENBIO MOUCK U 0TOOp MaTepuana. B pamkax JaHHOTO Kypca
BBIOOPOYHOE UTEHHE, KaK CIOCO0 OCBOGHHUS COJEPKAaHUS Kypca, MOJDKHO HWCIOIb30BAThCSA MPH
MOJATrOTOBKE K MPAKTUYECKUM 3aHSATHUSM 10 COOTBETCTBYIOLIUM pa3/ieiaM.

Ananumuyeckoe umeHue — OTO KPUTHUYECKHH pa3bop TEKCTa C MOCIEAYIOIUM €ro
KOHCIekTupoBanueM. OCBOCHHE yKa3aHHBIX MOHIATUN OyaeTr Hanbosee 3((EeKTHBHBIM B TOM cydae,
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€CIM TPHU YTCHUHM TEKCTOB CTYIEHT OyIeT 3ajaBaTh K ATUM TEKCTaM BOIPOCHL. YacTb M3 ATHUX
BonpocoB chopmynupoBana B POC B mepedyne BOMpocoB st cobecenoBanus. llepedeHsb 3tHx
BOIIPOCOB OTPAaHUYEH, [103TOMY BaXKHO HE TOJIBKO COJIEP>KAaHHUE BOIIPOCOB, HO CaM IPUHIMI OCBOEHUS
JUTEPATYpPhl C IOMOIIBIO BOIIPOCOB K TEKCTaM.

Lenbto u3zyuaroweco YTEHUS SBISETCS TIyOOKOE€ M BCECTOpPOHHEE IMOHMMaHUE Y4eOHOM
nHpopMmamu. EcTh HECKOIBKO IPUEMOB U3YYarOIIEro YTCHUS:

- YTeHHE TI0 AITOPUTMY TIperoaraeT pa3ouenue naopmalu Ha OJOKH: Ha3BaHUE, aBTOP,
WCTOYHMK, OCHOBHAs WJEs TEKCTa, (aKTHUECKUI MaTephal, aHaJU3 TEKCTa IYTEM COIOCTaBJICHUS
HMMEIOILIUXCS TOUYEK 3PEHHUs 10 pacCMaTpUBaEMbIM BOIIPOCaM, HOBHU3HA;

- TpUEM TIOCTAaHOBKM BOIPOCOB K TEKCTY HMMEET CIEAYIOUIUI aJrOpUTM: MEIJIEHHO
IIPOYUTATh TEKCT, CTapasCh IMOHATh CMBICI M3JI0KEHHOI'O; BBIIEIUTH KJIOUYEBBIE CJIOBa B TEKCTE;
MIOCTapaThCs MOHATh OCHOBHBIE UJIEU, MOATEKCT U OOIIMI 3aMbICeN aBTOPA.

- NpUEM TE3UPOBaHHUS 3aKIO4aeTcs B (HOPMYIHPOBAHUM TE3UCOB B BHJIE IOJIOXKEHHH,
YTBEPKICHHM, BBIBOJIOB.

Mo>xHO 1006aBUTh U MHBIE IPUEMBI: TIPUEM peepupoBaHUs, TPUEM KOMMEHTHPO BAaHHUS.

BaxxHoii cocrasisitonieil J1000ro coJIMTHOTO HayYHOTO U3aHUs ABJIIETCS CIUCOK JINTEPaTyphl,
Ha KOTOPYIO ccbutaeTcsi aBTop. [IpM BOZHMKHOBEHUM MHTEpEca K KaKOM-TO 00CYKIaeMOM B TEKCTE
mpo0sieMe BCerjia €cTh BO3MOXHOCTh 0OpaTUTHCS K CHUCKY OTHOCSIIEHCS K Hell nureparypsl. B aTom
cirydae Bcsl mpoOiiemMa Kak Obl pa30MBaeTCss Ha COCTABIISIIOIIME YAaCTH, KaXAas U3 KOTOPBIX MOXKET
U3y4aTbCs OTIENbHO OT Apyrux. IIpu 3TOM BakHO He TepsATh W3 BUAA OONIMI KOHTEKCT U HE
MOTPYKaThCsl Ype3MEPHO B JIETAIU, [IOTOMY YTO TaKUM 00pa30M MOXKHO HE YBUJIETh TJIABHOTO.

[ToaroTroBka K 3a4eTy JOJKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepuaia, MaTepuaia
71ab0paTOpHBIX 3aHATUN C 00sA3aTeNbHBIM OOpalleHHeM K OCHOBHBIM y4YEOHHMKaM MO Kypcy. DTO
MO3BOJUT MCKJIIOYMTh OMMOKM B TOHMMAaHUM MaTepuana, OOJIETYUT €ro OCMBICICHUE,
IIPOKOMMEHTUPYET MAaTepHall MHOTOYHCICHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K 3a4emy

3aver sBisgeTcs (HOPMOI UTOTOBOTO KOHTPOJIS 3HAHUN W YMEHUN OOydarommxcs Mo JaHHOU
TUCLUIUIMHE, TOJYYEHHBIX Ha JIEKIUSAX, JaO0OPAaTOPHBIX 3aHATHSAX U B IPOIECCE CAMOCTOATEIbHOM
paboTel. OCHOBOM ISl OTpe/ieNieHUs] OLEHKU CITY>KUT YPOBEHb YCBOEHHUS 00YyJaroIIMMUCS MaTepHaa,
MPEAYCMOTPEHHOTO JTaHHOUM pabouel mporpamMmoi. K 3adety momyckaroTcst CTyneHThI, HaOpaBire 36
u Ooisiee OaiyioOB MO WTOraM TEKYILETO0 M MPOMEXKYTOUHOTO KOHTpojs. Ha 3auere cTygeHT MoOxer
Habpath 10 25 6aJIoB.

B nepuoa noarotoBku K 3aueTy oOydaromuecs BHOBb 00palaiTcs K yueOHO-METOIUIECKOMY
MaTepHay U 3aKperuUIsioT IPOMEKYTOUHbIE 3HAHUS.

[ToarotoBka 0OydaromIerocs K 3a4eTy BKIIIOYAET TPU dTara:

- caMOCTOATeIbHas paboTa B TEUEHUE CEMECTPA;

- HeTIOCPEICTBEHHAs MOArOTOBKA B IHU, MPE/IIECTBYIOIINE 3a4eTy 0 TeMaM Kypca;

- MOJrOTOBKA K OTBETY HA 3a4€THBIE BOIIPOCHIL.

[Ipu moaroToBke K 3a4eTy oOydyaronIMMCs 11€J1ecO00pa3HO MCIOJIb30BaTh MaTepUabl JEKIH,
y4eOHO-METOIUYECKUE KOMIUJIEKChl, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO H JOIOJHUTEIbHYIO
IuTEpaTypy.

Ha 3ager BelHOCHTCS MaTepual B 00beMe, MpeayCMOTpEeHHOM paboueil mporpaMMoit yueOHoM
JTUCIUILTAHBI 32 ceMeCTp. 3aueT MPOBOIUTCS B MUCbMEHHOM / yCTHOH (hopMme.

IIpn mpoBeneHUM 3ayeTa B TNHCbMEHHON (ycTHOH) ¢opme, BeOylHMil MpernojaBaTenb
COCTaBIIIET TMEPEYEHb BOMPOCOB, KOTOPHIE BKIIOYAIOT B Ce0sl TECTOBBIE 3aJaHUs, TEOPETUUYECKHE
3amanus, 3anadn. OopMynHpOBKAa TEOPETHUECKUX 3aJaHUN COBMANaeT ¢ (pOpMYyIMpPOBKOHW IMepeuHs
BOMIPOCOB K 3aueTy, JOBEIEHHBIX JO0 CBEICHHUS OOYyJaroIMXCs HaKaHyHe. Pe3ynbTar yCTHOro
(MCBMEHHOT0) 3a4eTa— «3AUTEHOY, «HE 3aUTCHO»

Kypcosoe npoekmupoeanue He npeyCMOTPEHO.
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7.8. IlporpamMmmHoOe o0ecnieyeHre COBpeMeHHbIX MHPOPMALMOHHO-KOMMYHHKAMOHHbBIX
TeXHOJIOT Uil
OnekTpoHHass OuONMMOTEKa M 3JEKTPOHHAs HMHQPOPMALMOHHO-OOpa3oBaTelbHAs — cpena
o0ecrieynBaeT BO3MOYKHOCTD JIOCTYIA 00ydaromerocs u3 1000 TOUKH, B KOTOPO MMEeTCsl AOCTYI K
cetn «MHTepHET». VMIMeeTcss HeOOXOIMMBIN KOMILIEKT JIMIICH3HOHHOTO TIPOTPAMMHOTO O0CCIICUSHUS:
munensnoHaas OC MS Windows, oducusrit maker OpenOffice.org., mporpammer MatLab, [Tackais.
8. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne T CUNTIIIUHbI

8.1. Tpedosanun k mamepuanipbHO-mMmexXHUYECKOMY 00eCneyeHuo

st peanuzanuu padoveld mporpaMMbl JUCHUIUIMHBI UMEIOTCS CTIEHUAIBHBIC TIOMEIICHUS JUTS
MIPOBEACHUS 3aHATUH JIEKIIMOHHOIO M CEMHMHApPCKOI'0 THUIIA, TPYNNOBBIX M WHIUBHIYaJIbHBIX
KOHCYJIBTAIIMM, TEKYIIErO0 KOHTPOJS M IPOMEXKYTOUYHOM AaTTECTAllMM, a4 TaKXKe IOMEUICHUs Ul
CaMOCTOSITEJIbHOM pPa0OThl M MOMELIEHUs Ui XPAaHEHHUS M NPOQPUIAKTHYECKOTO OOCITyKUBaHUS
obopynoBanus. CrnenuanbHble TOMEIIEHNUS YKOMIUIEKTOBaHbl CHEIUAIM3UPOBAHHONW MeOenbl0 U
TEXHUYECKUMHU CpEJACTBA OOYy4YeHMs], CIYyXKallUMU s TPeACTaBleHus HWHPopManuu OoJIbIION
ayJINTOPUHU.

[Ipu npoBeaeHnN 3aHATHHN JEKIIMOHHOTO/ CEMHUHAPCKOTO THUIIA 3aHSATUN UCHIOJIb3YIOTCS:

No HaumeHoBaHuMe NpoOrpamMmsbl, NPpaBo Crpana Cpok aeiicTBust
- HCI0JIb30BAHUSA KOTOPOii MPOrpaMMHOro KoJu-Bo
n/n MPOUCXOKICHUS
NpeJoCcTaBsAeTCs obecnieyeHust
Onepayuonnas cucmema PEJ[ OC. Poccuiickas 12 mecsuen 1000
I Koungpueypayusa: «Pabouas cmanyusy ®denepanums
CucreMa OITHYECKOTO Poccuiickasa 12 Mecs1ieB 30
2. | pacno3naBanus tekcta SETERE OCR ®denepanus
ona PO/ OC
JIuuen3us Ha MporpaMMHOE Poccuiickas 12 MecsiieB 700
obecrieueHre CpesICTB aHTUBUPYCHON Oenepanus
3 | 3AIHTHI
" | Kaspersky Endpoint Security 0ns
ouzneca — Cmanoapmmuulii Russian
Edition
[IpaBo ucnob30BaHUs MPOTPAMMHOTO Poccutickas 12 mecsueB 1
obecrnieueHus IS MJIaHUPOBAHUS U Oenepanus
MPOBEJICHUST OHJIANH-MEPOTTPUATHI
4. | (TpaHCIALUMA, TEIEMOCTOB/ ayHO-
BHJICOKOH(epeHIIHiA, BEOMHAPOR)
Webinar Enterprise TOTAL 150
VUACMHUKO8
JInneHsus Ha pOrpaMMHOE Poccuiickas OeccpouHble 32
obecrnieveHue 11 BEKTOPHOTO Oenepanus
rpaduyeckoro pegakTopa aus
5. | co3maHus U PeIaKTUPOBAHUS
rpauUecKux cXeM, uepTexei u 6JI0k-
cXeM
Acmo-epaghuueckuii pedaxmop
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IIpenocraBieHre HEMCKIIOUYNUTEIbHBIX Poccuiickas OeccpouHble 16
IIpaB Ha MCIIOJIb30BAHHE Deneparus
MPOrPAMMHOTO OOeCTICUeHUs
Cucremsl

Spider Project Professional

8.2. Ocobennocmu peanusayuu OUCYUNIUHDBL 011 UHEAIUOO0E U IUY, C 0ZDAHUYEHHBIMU
603MOIHCHOCIAMU 300P06bA

st oOydarommxcss C OTPAaHWYCHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIICIIHAIIbHBIC
yCIIOBHUS Ui MOJydyeHus: oOpa3oBaHus. B 1ensx JOCTYyNMHOCTH MOJIY4YE€HUs BBICHIET0 00pa3oBaHus IO
00pa30BaTeNIbHBIM MpOorpaMMaM MHBAJIMIAMU U JIMIIAMU ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI
YHUBEPCUTETOM 00eCTIeunBaeTCsl:

1. AnbrepHaTuBHAs BepcHsi OPUITHATBHOTO caiiTa B ceTH «MHTepHeT» 715 cl1ab0BHASIINX;

2. J1nst ”HBANMMOB C HAPYLIEHUSAMU 3peHHs (C1a0oBUASIINE, CIIETbIC)

- TPHUCYTCTBHE aCCHCTEHTAa, OKAa3bIBAIOIIETO OO0yJaromeMycsi HeO0OXOJAUMYI IOMOIb,
nyOIupoBaHUE BCIYX CHPaBOYHOM MH(GOPMALMU O paclucaHUM yueOHBIX 3aHSATUH; HAJIUYHE CPE/ICTB
JUTSl YCUJIEHUSI OCTATOYHOTO 3pPEHMs], OpaillIeBCKOW KOMITBIOTEPHOW TEXHHWKH, BUJICOYBEINYUTEICH,
MpOrpaMM HEBHU3YaJIbHOTO JOCTYyNa K HWHGOpMaluu, HOpOrpaMM-CHHTE3aTOPOB pedd MU JAPYrux
TEXHUYECKUX CpPEJICTB MpueMa-niepenaud ydeOHoil uHopManumu B JOCTYHHBIX (opmax i
oOyuaronuxcs ¢ HapyIIeHUSIMH 3PEHUS;

- 3aJJaHus JUISl BBIMIOJIHEHUS HA DK3aMEHE 3a4UThIBAIOTCS aCCUCTEHTOM;

- THCHbMEHHBIE 3aJaHMs BBIIOJHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaroIuMcs;

3. Jlng WHBaNMAOB M JMI[ C OTIPAHWUYEHHBIMM BO3MOYKHOCTSMH 3J0POBbSI IO CIIYyXY
(cimabocnplmaniue, riIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUI 00yJaronemMycs Heo0X0AUMYIO
TEXHUYECKYIO0 TOMOIIb C y4eTOM HHAMBHUIYaJbHBIX OCOOCHHOCTEH (OH MOMOraeTr 3aHsATh pabouee
MECTO, MepPe/IBUraThCs, IPOYUTATh U OPOPMUTH 33]aHKE, B TOM YHCIIE 3allUChIBAs MO TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MHUCbMEHHOU (opme;

4. Jlng WHBaAWAOB M JIMI C OrPAHUYEHHBIMH BO3MOYKHOCTSMHU 3JI0POBbS, HMMEIOLINX
HapylIE€HUs OINOPHO-ABUTaTEIbHOTO amnmapara, Co3JaHbl MaTepPUAbHO-TEXHUYECKHE YCIOBUS,
o0ecreynBaroIie BO3MOXKHOCTh OECIPENATCTBEHHOTO JIOCTyna oOydJaromuxcs B ydeOHbIe
MOMEIIeHUs, OOBEKTy THTAaHMs, TyalleTHble M Jpyrue TIOMEIIeHUs YHUBEPCUTETa, a Takke
npeObIBaHUS B YKa3aHHBIX MOMEMICHUSX (HATIWYMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH M

JAPYruX IPUCIOCOOICHUN).
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- TMCbMEHHBIE 3a/laHUsl BBIIOJHSIOTCS HA KOMIBIOTEPE CO  CIENUAIN3UPOBAHHBIM
IIPOrpPaMMHBIM 00eCTIeueHHEM WIIH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- T10 JKEJIAaHUIO 00Y4JaIOLIerocs 3K3aMEH MPOBOJUTCS B YCTHOM (opMme.

OOyuaromyecs M3 4UCla JIL C OTPAaHMYEHHBIMU BO3MOKHOCTSMM 3JJ0pOBbSI 00ECIEUEHBI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIME pecypcaMu B (opMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX

3JI0POBBSL.
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9. Jlucr m3MeHeHUH (0NOJIHEHHUI) B padouell mporpaMMe AUCHHILIMHBI

B pabouyro mporpamMmy Mo JUCHUIUTMHE «MEeTOoapl MOCTPOSHUS OJHOPOJHBIX PAa3HOCTHBIX CXEM) 10
Hanpasienuto moarotoBku  01.03.02 — IlpuknagHas marematuka M WHPOpPMATHKA, TPOPHIL
«MaremaTr4eckoe MOJICTUPOBAHUE U BBIUMCIUTEIbHAS MaTeMaTukay Ha 2023/2024y4ueOHbIil rof

Ne

i duemeHT (MyHKT) PII/{

IlepeueHb BHOCUMBIX
H3MeHeHui (T0nmoJTHeHui)

IIpumeyanue

OO6cyx/1eHa ¥ peKOMEHI0BaHa Ha 3acelaHnu Kadeapbl MPUKIaIHON MaTeMaTHKU U MHPOPMATHKU

n n

2023 1.

[Tporokom Ne oT

3aBenyromuii kadenpoit

CoracoBaHO:

3aBeI[y10H_II/H>'I OTACIIOM KOMINICKTOBaAHUA

A.P. beyenosa

JUYHASL NOONUCD pacuugposka noonucu dama
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