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¢uzukn» / coct. @.M. Haxymesa — Hanpuuk: KBI'Y, 2022. — 75 c.

PabGowas mporpamma mpeaHa3HaueHa Uil A TPENOJaBaHUS  AUCHUIUIMHBI
«AITUTUBHBIE CXEMbI IJIs 3a7ady MaTeMaTU4ecKOoil (QU3MKM» MarucTPaHTOB HaIpaBIICHUS
noarotoBku 01.04.02 — «IIpukimanHas maTemMaTuka U HHGOPMATHKA» MaruCTEPCKOW MPOrpaMMbl
«Matemaruueckasi (U3MKa ¥ COBPEMEHHbIE KOMITBIOTEPHBIC TEXHOJIOTUNY B 3 cemecTpe 2 roja
00y4eHusl.

PaGouass mnporpamma coctaBieHa ¢ yuyerom DenepanbHOr0 rocyAaapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHJApPTa BBICIIET0 0Opa30BaHUs MO HampasieHuto moaroroBku 01.04.02 -
«[Ipuknagnas maremMaTtuka u HH(POPMATHKa», YTBEPKIEHHOIO TpUKa3oM MUHHUCTEPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit ®denepanuu ot 10 suBaps 2018r. Ne 13 (3apeructprupoBaHo B

Muntocte Poccuu 06 depains 2018r. Ne 49939).
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1. Ienn u 321241 0CBOCHHS THCIMIIIHHBI

Ilenb 0CBOEHMSI TUCLUIUIMHBIL:

- IOJIrOTOBKA BBIITYCKHUKA, BJIAJICIOLIET0 OCHOBHBIMU METOJIAMHU YHUCIIEHHOI'O pEIICHUS
MHOI'OMEPHBIX 33/1a4 MaTeMaTUYEeCKON (PU3UKY;

- (opMHpOBaHHE CUCTEMBbI TEOPETUYECKHUX, METOAMYECKMX 3HAHUN M MPAKTUYECKUX
HAaBBIKOB TOCTPOCHUS aJJIUTUBHBIX CXEM ISl MPHUKJIAIHBIX 337a4 MaTeMaTH4ecKoil (u3ukw,
ONTUMAJILHOTO MO00Pa METO/1a AJIsi KOHKPETHOH MPaKTHYECKOW 3a1auu;

- 03HAKOMJICHHE MaruCTPaHTOB € pe3y/bTaTaMM 110 0OOCHOBAHUIO MHOTOKOMIIOHEHTHOT'O
BEKTOPHO-aIIUTUBHOTO pacIICIUICHUs] MHOTOMEPHBIX JU(QepeHIHanbHbIX ypaBHCHUH B
YACTHBIX POU3BOJHBIX, & TAKXKE C PE3yJbTaTaMH O KOPPEKTHOCTH HEKOTOPBIX BUI0B BEKTOPHO-
aJ/IMTUBHBIX PA3HOCTHBIX CXEM, YKA3bIBAIOLUIMMH HA UX TECHYIO CBSI3b C M3BECTHBIMU METOAAMHU
CYMMAapHOM aIlllIpOKCUMALIMH, @ UMEHHO C JIOKQJIbBHO-OJHOMEPHBIMU CXEMAMHU

3aaun OCBOEHUS TUCLMILIMHBL: BIPAaOOTKA Y MaruCTPaHTOB HAaBBIKOB HCIOJIb30BaHMS
JUI peIIeHUS] MHOTOMEPHBIX U (EepeHIIHANBHBIX YpPaBHEHUH B YaCTHBIX IPOHM3BOTHBIX
aJIMTUBHBIX U BEKTOPHO-aITUTUBHBIX CXEM PACLICINIEHUS U UX UCCIICJOBAHMUS.

W3yuenune naHHOM TUCHUIUIMHBI JOJKHO CIOCOOCTBOBATh PA3BUTUIO TOYHOTO HAYYHOI'O
MBILUICHHS], NOBBILICHUIO MPOTPAaMMHUCTCKOM M HMCCIEHAOBATEIbCKOM KYJIbTYpBI Ul PELLICHUS

KOHKPCTHBIX NPAaKTUUCCKHUX 3a/ia4, BO3SHUKAIONIUX B PCAJIbHOM MUPC.

2. Mecrto aucunminnsl B crpykrype OIIOII BO
JucuunnuHa «AITUTUBHBIE CXEMBI AJIS 3a/1ad MaTeMaTHUeCKOW (PU3UKU» OTHOCHUTCS K
omoky bl. Yacte, dopmupyemas ydacTHUKaAMU OOpa30BaATENbHBIX OTHOIICHUNW OCHOBHOM
oOpa3oBarenbHONM MporpaMMmbl 10 HampapieHuto moarotosku 01.04.02 — «lIpukiagnas
MaTeMaTuka ¥ WH(OpMaTHKa» Marucrepckoil mporpammbl «MaTemaTudeckass (usuka u

COBPCMECHHBIC KOMITBIOTCPHBIC TEXHOJIOTUN.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS TUCHUTIIHHBI
B coBokymHOCTM ¢ ApyrMMH JAMCLUIUIMHAMHM HalpaBiIeHHOCTH «MareMarndeckas
¢u3uKa U COBpeMEHHEE KOMIBIOTEPHbIE TEXHOJIOTHUM» JUCLUUIUIMHA «AJIUTUBHBIE CXEMBbI IS
3aJa4 MaTeMaTU4ecKo (M3MKM» HallpaBiieHa Ha (OPMHUPOBAHUE CIEAYIOUIMX KOMIIETEHIUI B
cootBercTBUHU ¢ ®I'OC BO u OIIOII BO noarorosku no Hanpasienuto 01.04.02 - [Tpuxnagnas
MaTeMaTHKa U HHpopMaTuka (YypoBEeHb MaruCTpaTyphl):

yHuugepcanvnan (YK):

Koasl CoaepixaHue KOMIETEHUMHU




Crnoco0eH aHanmu3UpOBaTh U YYUTHIBATH pa3HOOOpa3ue KyabTyp B Mpoliecce

YK-5 J
MEXKKYJIbTYPHOI'O B3aUMOACHCTBUS

npogpeccuonanvnasn (IIKC):

Koabl Conepmanne KOMIICTCHIITUH

Crocoben IIPOBOJAUTH HAYYHBIC UCCIICAOBAHUS U I1OJIYYaTh IIPUKIAAHBIC PE3YIIbTAThI
CaAMOCTOATCIIBHO U B COCTABC HAYYHOI'O KOJIJICKTHBA

INKC-1

B pe3ynbrare usyueHus: JUCHUILUIMHBL «AJIUTUBHBIE CXEMBI Ul 337a4 MaTeMaTH4eCKON
(U3UKN» MarucTpaHT JOJKEH:

3HATh:

- pe3yabTaThl 1O OOOCHOBAaHMIO METOJOB PpACLICINIEHUS MHOTOMEPHBIX YypaBHEHUN
MaTeMaTHYeCKOH (DU3HKH;

- HUCTOpUIO pa3palOTKM M Pa3BUTUS METOJOB PpEUICHHWs MHOTOMEpHBIX 3a7ay
MaTeMaTH4ecKo hu3uku;

- YTO METOJbl pacCUICIUIEHUsT — 53TO METOJbl PEAYKLUMHU CIOXKHOM 3ajaud K
MI0CJIEI0BATENBHOCTH MPOCTEUINX (LIEMOYKE OJTHOMEPHBIX);

- YTO B METOJaxX pacLICIJICHUs MHTErPUPOBAHHE MCXOJHOTO YpaBHEHMs CBOJIUTCS K
[0CJIEI0BATEIbHOMY MHTEIPUPOBAHUIO YpaBHEHUI OoJiee MPOCTON CTPYKTYpPHI U, UTO MPU 3TOM
CXEMbI JIOJDKHBI yJIOBJIETBOPSATH YCIOBUSM AaNIpPOKCUMAlMM M YCTOWYMBOCTU TOJBKO B
OKOHYATEJIbHOM HUTOIE;

- METOA TMEepEeMEHHbIX HalpaBIeHUH W €ro HeNpUroJHOCTh JJIsI TpEeXMEepHOMH
napabonyecKoi 3a1a4u;

- METOJ1 CTAOUITM3UPYIOIIEN ONPABKH;

- BO3MOKHOCTH MOCTPOEHMSI 3KOHOMHUYHBIX (DAKTOPU30BAHHBIX CXEM C IOMOIIbIO METOA
peryssipu3aluy — MeTo/1a OJYYEeHHUsI CXEM 33/1aHHOTO KayeCTBa;

- 4TO (paKTOPHU30BAaHHBIE CXEMbI IPUMEHUMBI JIUIIb JJIs 00JacTel CrennanbHOTO BUA -
JUIsL TIPSMOYTOJIbHUKOB W I TNapajuleJienunenoB (MCKIIOYEHHE [UIs ciaydas JABYMEpHOU
(aKkTOpHU30BAaHHON C pEryisipu3aTopaMi, SBISIOIIMMUCS TPEYTOJIbHBIMU OIEpaTopaMH, HO C
MOHMKEHUEM TTOPSAIKA allPOKCUMAIINHN);

- 00T METO MOCTPOEHUS TPEXCIONHBIX IKOHOMHYHBIX (PAKTOPU30BAHHBIX CXEM;

- YTO TPEXCIOWHBIMH CXe€MaMHu yJoOHee MOJb30BaThCsA IS TMOJYYEHUS YCTOMYUBBIX
CXEM BTOPOI0 MOPAJIKa allIPOKCUMALMU 10 BPEMEHHOMY I1Iary, 4YTO OCHOBHBIM SIBJISIETCS BOIIPOC
0 BBIOOpE perysspu3aropa;

- METOJ] CyMMAapHOW amnmnpOKCUMAIUH, MPUTOAHBIN JJIs1 ypaBHEHHH ¢ MEpEeMEHHBIMU U

JAaKE pa3pbIBHBIMHA KOB(I)(bI/ILII/ICHTaMI/I, JJIS KBa3HUJIMHEMHBIX HECTAlITMOHAPHBIX ypaBHeHHfI, JJIA
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0000meHHoro ypaBHeHus mauddy3uu B ciydae MPOU3BOJBHBIX O0JacTel JHOOOro dmclia
U3MepeHuil (MPEeUMYILEeCTBO TMepel METOJOM IEePEeMEHHBIX HANpaBICHUH U SKOHOMHYHBIMH
(aKTOPHU30BAHHBIMU CXEMaMH);

- KaK 3aMeHa KJIACCUYECKOro IMOHATHS allpoKcHUMaluu Oojee ciaabbIM YCIOBHEM
CYMMapHOW anmpoKCHMAllMU pacHIMpseT KJIAacC peliaeMblX 3a/ad U MPUBOIUT K aIJIUTHBHBIM
cxeMmawm;

- 4TO B QJUTHBHBIX CXEMax IEpeXoJ CO CJIOS Ha CIIOM OCYHIECTBISETCS NMPU MOMOILIU
MOCIIE0BATEIHLHOCTH OOBIYHBIX (JIBYXCIOMHBIX, TPEXCIOWHBIX) CXEM;

- YTO TMOTrPEUIHOCTh AaMMpPOKCUMALUK aJIUTUBHON CXEMBbI OIpeAeNsieTcss Kak cymMMma
HEBS30K JIISI BCEX MPOMEXKYTOUYHBIX CXeM (aIAWTHUBHAs cxemMa o00JajaeT CyMMapHOH
aNMpOKCHUMANME M TpU OSTOM KakAas M3 MPOMEXKYTOUHBIX CXEM IIeTIOYKH MOXET He
anmnpOKCUMUPOBATh UCXOJHYIO 3a/1a4y);

- YTO CyMMapHas AanmpoKCHMAallUsg TapaHTUPYETCS BO3MOXKHOCTBIO TMPEICTABICHUS
oreparopa ypaBHEHHsI CYMMOW OJJHOMEPHBIX OTEPaTOPOB U BHITIOJIHEHUS YCIOBHSI HOPMHPOBKH
JUISl TIPABOM YacTH ypaBHEHUS;

- pe3ynbTatbl 1O OOOCHOBAaHMID MHOTOKOMIIOHEHTHOTO BEKTOPHO-aJAUTHUBHOTO
pacierieHuss MHOTOMEPHBIX U depeHIMaTbHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX;

- YTO B BEKTOPHBIX MOJIENISIX PA3HOCTHBIX CXEM Ka)/1asi KOHKpETHast KOMIOHEHTa BEKTOpa
pelIeH s armpOKCUMHUPYET pelIeHUe CKAJIIPHON UCXOHOH 3a/1a4H;

- pe3ynbTaThl KOPPEKTHOCTH HEKOTOPBIX BUAOB BEKTOPHO-3JIMTUBHBIX Pa3HOCTHBIX
CX€M, YKa3blBalOIlME€ Ha MX TECHYI0 CBSI3b C M3BECTHBIMM METOJaMH CyMMapHOMH
aNMPOKCUMAIINH, & IMEHHO C JIOKAJIbHO-OTHOMEPHBIMH CXEMaMHU;

- YTO MHOTOKOMIIOHCHTHBIE BEKTOPHBIC CXEMBl PACIICIUICHUS TMPHUMEHSUINCH TIPU
pEIlIeHnH 3a/lad MaTeMaTU4ecKol (PU3UKU B OOJIACTAX CIIOKHON (HDOPMBI M M3y4eHBI HE TOIBKO
KaK aJlTOPUTMBI PEIICHUS Pa3IMYHBIX TUIIOB 3a/1a4, HO M paCCMaTPUBAIUCh KaK HOBBIHM MOJAXO0M K
MOCTPOCHHIO UTEPAIIIOHHBIX aITOPUTMOB;

- YTO B OTJIMYHE OT KJIACCHYECKOTO METOJla TIEPEMEHHBIX HANpaBICHUH, KOTOPBIN
3 PEKTUBEH TOJIBKO MPU JBYXKOMIIOHEHTHOM PACIICTIIICHUH, MHOTOKOMIIOHEHTHbBIE BEKTOPHBIE
CXE€MBl DACHICIJICHUS TO3BOJSIOT CTPOUTH OE3YCIIOBHO YCTOWYMBBIE aJNTOPUTMBI IS
NPOM3BOJIFHOTO YHCIIa pa30MEeHWH TMpH MHHAMAIBHBIX OTPAaHWYCHHUSX Ha KOMITOHEHTHI
orepaTopa;

- 4TO JaHHBIN MOAX0]l 00J1aaeT HEOTPAHUYCHHBIM MTOTEHIIUAJIOM B pachapaijieIMBaHuN
BBIUMCIIUTENHHO TpoIlecca KaK MPH PACHICIUICHUH MO MPOCTPAHCTBEHHBIM MEPEMEHHBIM, TaK U

10 TTOA00IIacTsIM;



- OCHOBHBIC IIPUHLUIBI IIOCTPOEHUS BEKTOPHO-aJJWTUBHBIX CX€M Ha OCHOBE
OTIEepPaTOPHO-PA3HOCTHBIX MOXO0I0B MPUMEHUTENFHO K a0cTpakTHOI 3anaue Komy;

- BEKTOPHO-aIIUTUBHBIE  CXEMbl JUI1 HEKOTOPBIX KJIACCOB  YPAaBHEHUU
runepooInYeckoro TUIa;

- BEKTOPHO-3aANTUBHBIE CXEMBI JJIs1 HEKOTOPBIX KJIACCOB Mapab0IN4YeCKUX YpaBHEHU.

- KaK CTPOMTb BBIYUCIIUTENbHBIN aITOpUTM /1711 OBM, n03BOJIAIOMNI OJYYUTh PELICHUE
MHOT'OMEPHBIX 3a/1a4 C IOMOILBIO BEKTOPHO-aJJUTUBHBIX CXEM;

yMeThb:

- IPUMEHATH METOABl PACILEIUICHHUs IPU PELICHHMH KOHKPETHBIX MHOTOMEPHBIX 3a7ad
MaTeMaTH4eCKO (PU3HKH;

- CTPOWUTH QITOPUTMBI pEUICHUS MOCTPOEHHBIX aJJAUTHBHBIX CXEM, BBIYUCIIATH
IOTPEIIHOCTD AlIIPOKCUMALIMH, IPOBOJANUTD UCCIIEIOBAHUE YCTOMYMBOCTH U CXOAUMOCTH CXEM;

- XOpOILIO OPUEHTHPOBATHCS B JJIUTUBHBIX CXE€MaX U ONTUMAJIBHO MOAOMPATH METOJbI
YUCJIEHHOT'O peIeHUs] KOHKPETHBIX 3a/a4;

- peaJn30BBIBATh OCHOBHBIE METObI, IPUMEHSIEMBIE B YMCIICHHOM aHAJIN3E;

- IPUMEHATh MHOTIOKOMIIOHEHTHBIE BEKTOPHBIE CXEMBbl PACILEIUICHHUs] IPU PELICHUU
3ajjay MaTeMaTH4ecKol (u3uku B 00JacTSIX CIOKHOW (DOPMBI U CTPOUTH HTEpPAL[IOHHBIE
AITOPUTMBI;

- CTpOUTH 0€3yCIIOBHO YCTOMUYMBBIC aJTOPUTMBI JUIsI IPOM3BOJIBHOTO YHCIA pa30MEeHUI
[IPY MUHUMAJIbHBIX OIPaHUYEHUAX HA KOMIIOHEHTBI OIIEPATOpa;

- IPUMEHATH OCHOBHBIC IIPUHIUIIBI IOCTPOCHUS BEKTOPHO-aJIUTUBHBIX CXEM Ha OCHOBE
ONEPATOPHO-PA3HOCTHBIX MTOAXO0B;

- CTPOWTH BEKTOPHO-3JAUTHUBHBIE CXEMBbI JUIS Ppa3JIMYHBIX KJIACCOB YpPaBHEHHMU
rUNepOoINYecKOro THIIA;

- CTPOMUTH BEKTOPHO-aJIMTUBHBIE CXEMBbl JUISl PA3JIMYHBIX KJIACCOB MapabOIMYecKHX
YPaBHEHU;

- CTPOMTH BBIYUCIIUTEIBHBIA anroput™ it OBM, mo3Bosgiomuil MOJy4YnuTh pelieHue
MHOT'OMEPHBIX 3a/1a4 ¢ IOMOIIBIO BEKTOPHO-JIUTUBHBIX CXEM;

- moadupaTth METOJ pEIICHUS BO3HUKAIOUIUX CHCTEM YpPAaBHEHMH NP YHUCIEHHOM
PELIEHNN KOHKPETHBIX TPAaKTUYECKUX 3a/1a4;

- BBINIOJIHATH BCE 3TaIlbl MOJATOTOBKU MPOrPaMM PELICHHUs] MHOTOMEPHBIX 3a1ad Ha OBM
Y I10JIy4aTh YHCICHHBIE PE3YyJIbTaThl,

BJIA/IeTh:

- KYJbTYpOH MBIIUIECHUS, YMEHUEM apTYMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U

MIACBMEHHYIO peYb;



- OCHOBaMH PO ECCHOHAITBHONU Pa3TOBOPHON peun;
- HaBbIKaMU IIPUMCHCHU I OCHOBHBIX MCTO/I0B (I)I/IBI/IKO-MaTeMaTI/I‘-IeCKOFO aHaim3a It
pemiCHus €CCTCCTBCHHO - HAYYHBIX 3a1a4;
- HaBbIKaMU pabOThbI ¢ MAaTEMaTHYECKOH JINTEPATypOi;
- HaBBIKAMU MPUMEHEHUS aJIUTUBHBIX CXEM (CXEM PACLICIUIEHHUS U MHOTOKOMITOHEHTHBIX
BCKTOPHBIX CXECM paCH_IeHJIeHI/ISI) AJIg PCIICHHUA 3a1a4 MaTeMaTHUYECKOM (1)I/I3I/IKI/I,
- HaBbIKaMH IIOCTPOCHHA BBIYHUCIUTCIIBHOI'O aJilrOpUTMa Npru pCICHUN MHOI'OMCPHBIX 3aa4 C

IMOMOIIBIO AAJUTUBHBIX U BEKTOPHO-aAAUTHBHBIX CXEM.

4. Conep:kaHue ¥ CTPYKTYpa JMCHHIIIHHBI

Taonuya 1. Cooeprcanue oucyuniaunvl «A00umueHwsle cxemul 014 3a40ay MAMEMAMUYUECKOU
Gusuxkuy, nepeuens OYEHOUHBIX CPEOCHE U KOHMPOIUPYEMbIX KOMHEem eHYU Tl

Kon
Ne .| HaumeHoBaHue
n/n e Conep:xaHue TeMbl KOHTPO.THpYEMOH OLICHOYHOI'0
TEMbI KOMIICTCHIINU
(nm eé yacTm) cpeactea
1 2 3 4 5
PA3JIEJI 1. Beenenue
1 | Beenenue. O0 OnHopoHast ¥ HEOTHOPOIHAS YK-5 [IpakTuueckas
A AUTUBHBIX anmnpoKcuManu. MeTosl TIKC-1 pab6ora (I1P),
CXeMax pelieHus | pacCHICTUICHHUS] — METOIbI KOHTPOJIbHASI
MHOTOMEPHBIX PEAYKLHHU CIOXKHOU 3a]1a4uu K pabota (K),
3a1a4y M0CJIEI0BATEbHOCTH KypcoBast
MaTeMaTUYeCKOU | MPOCTEHUIINX. DKOHOMHYHBIE pabota (KP),
bu3uKH. cxeMbl. /IuBEpreHTHOCTh CXEMBI. pyOexKHBIN
O MHOTOKOMIIOHEHTHOM koHTpoIb (PK)
BEKTOPHO-aIUTUBHOM
pacHIeTNIEHU MHOTOMEPHBIX
mudepeHIMaNbHBIX ypaBHEHUI
B YAaCTHBIX MTPOU3BOHBIX, 00 UX
CBSI3U C U3BECTHBIMH METOJIaMU
CyMMapHOM anmpoKCUMaIuu (¢
JIOKaJIbHO-0THOMEPHBIMU
METOJIaMH ).
O noaxoze K MOICTUPOBAHUIO
BEKTOPHBIX CXEM, B OCHOBE
KOTOPOTO JICKHUT MPUHITHIT
aJZINTUBHOCTH.
2 | Meton Cxema Kpanka — Hukosncona. VK-5 IIP, K, KP, PK
[IEPEMEHHBIX ITopsimok anmpoxkcumaruu. IKC-1
HaIpaBJICHUN [ToBenenne ommOKHU IO KAKIOMY
(mpo1oNbHO- HarnpasieHuto. Cxema [Iucmena
norepeyHas — Pakdopna. YcTounBOCTS.
cxema — [ITIC). | CxoauMoCTh U TOYHOCTb.
Anroput™ peaninzanuu Ha OBM.
3 | Metox Cxema ¢ nmonpaBKoOi Ha VK-5 ITP, K, KP, PK
ctabunusupyrol | yctoiuuBocts. [IpurogHocts ITIKC-1
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el IIoNpaBKH HESIBHBIX CXEM IIEPEMEHHBIX
(HesBHas cxema | HalpaBJIEHUN JUIsl pEIICHUs
IIEPEMEHHBIX TPEXMEPHOI'O ypaBHEHUS
HAIpaBJIEHUH). | TEIUIONPOBOJHOCTU. AJITOPUTM
peanuzanuu Ha OBM.
PA3JIEJI 1. DxoHOMUYHBIE (haKTOPU30BAHHbIE CXEMBI
JIByxcioitHbIe [TocTpoeHue IBYXCIOMHBIX YK-5 ITP, K, KP, PK
(aKTOPH30BaHH | IKOHOMHYHBIX [IKC-1
BI€ CXEMBI. (akTOPU30BAHHBIX CXEM (METOJ
peryisipusanuu). Y cJIoBUs
YCTOMYUBOCTH.
JIByXClIOMHBIE
(aKTOPU30BAHHBIE CXEMBI.
Anroputm peanuzauuu Ha OBM.
TpexcnoitHbie OOt METOT TOCTPOCHUS VK-5 I1P, K, KP, PK
(aKTOpU30BaHH | TPEXCIOWHBIX SKOHOMUYHBIX [IKC-1
bI€ CXEMBI. (aKTOPU30BAHHBIX CXEM,
OCHOBaHHbBIM Ha IPUHLIKIIE
peryJisipu3anun pa3sHOCTHBIX
CXEM. Y CIIOBHS YCTOMYHUBOCTH.
Anroput™m peasninzanuu Ha OBM.
PA3JIEJI III. MeTon cymmapHO#i annpoKkcuMaluu
JIokanpHO- CyMMapHas anmnpoKCUMaIusl. VK-5 IIP, K, KP, PK
OJIHOMEpHas CBeneHrue MHOTOMEPHOM 3a/1a4u [IKC-1
cXema Juis K LIENIOYKE OJHOMEPHBIX 3a/1a4.
MHOroMepHOro | JIokanbHO-0JIHOMEpHas CXeMa
HectauuoHapsor | (JIOC) ans ypaBHeHus
0 YpaBHEHHSI C TEIIONPOBOJHOCTH B
KpaeBbIMU IPOU3BOJILHON O0JIACTH.
YCIIOBUSMU [TorpemHocTh anmnpoKCUMaIuu
IIEPBOrO poJa. JIOKQJIbHO-OJJHOMEPHON CXEMBI.
VYceroiunBocTh. PaBHOMEpHAas
CXOJUMOCTb.
JIokanbsHO- JlokaibHO-OJTHOMEpHAs cXxema VK-5 IIP, K, KP, PK
OJIHOMEpHas JUIsl ypABHEHMS C IEPEMEHHBIMU IIKC-1
cxema Juis koa¢ppurmenTamu. TpeTbs
MHOTOMEPHOTO | KpaeBas 3aa4a. Y CTOMYHUBOCTb.
HecTanoHapHor | CXOJIMMOCTb.
O YpaBHEHHS C
KpaeBbIMU
YCIIOBUSIMU
TPETHETO POJIa.
PA3JIEJI IV. JlokanbHO-0JJHOMEPHBIE CXEMBI JJIs1 HECTAIMOHAPHBIX YpaBHEHUH ¢ ApoOHOM
MIPOU3BOTHOMN
JlokanbHO- JluckpeTHbIi aHaJIOT TPOOHOM VK-5 ITP, K, KP, PK
OJHOMEpHas MPOU3BOJHOM IO [IKC-1
cxema Juist MPOCTPAHCTBEHHOMN
MHOT'OMEpPHOT'O nepemeHHon. Ilocrpoenue
HECTAIlMOHAPHOTO | JIOKAJIbHO-OJHOMEPHOI CXEMBI.
YPaBHEHHS C Jloka3aTenbCcTBO YyCTOMUNBOCTH
JTpoOHOM JIOKQJIbHO-OJTHOMEPHOU CXEMBI C
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MIPOU3BOAHOM MO

TTOMOIIIbIO TIPUHITUTIA

IIPOCTPAHCTBEHHO | MakcuMyma. Cxoaumocts JIOC.
1 IEpEMEHHOM.
9 | HauanawHoO- JluckpeTHbIi aHanor ApoOHOI VK-5 IIP, K, KP, PK
KpaeBas 3aja4a MPOU3BOJHOMN IO BPEMEHHOM [IKC-1
JUTS nepemenHou. Ilocrpoenue
0000111eHHOTO JIOKaJIbHO-OJTHOMEPHOU CXEMBI.
YpaBHEHUS Jloka3arenbCTBO YCTOMYHUBOCTH
mupdy3un B p - | JOKaJIbHO-OJHOMEPHOM CXEMBI C
MEPHOM MOMOIIIbIO TTPUHIIUIA
napajiesnenumnee | MAaKCUMyMa. CxomumocTts JIOC.
10 | O6Go061meHHOE Jloka3aTenbCcTBO YCTOMYHUBOCTH VK-5 ITP, K, KP, PK
ypaBHEHHUE pewenus. [Toctpoenue [TKC-1
g dy3un ¢ JOKaJIbHO-OHOMEPHON CXEMBI.
coCpenoTOYeHHOU | Jloka3aTenbCTBO yCTOMYMBOCTH
TEIUIOEMKOCTBIO B | JIOKAJIbHO-OJHOMEPHOM CXEMBI C
MHOT'OMEPHOI MIOMOIIBIO TPUHIMIIA
o0JacTu. makcumyma. Cxonumocts JIOC.
PA3JIEJI V. MHOTOKOMIIOHEHTHBIE BEKTOPHBIE CXEMBI
11 | Muorokommione | IToctanoBka 3agauu. YK-5 ITP, K, KP, PK
HTHBIE AbcTpakTHas 3ana4a Ko ¢ [IKC-1
BEKTOpHBIE JIMHENWHBIM CaMOCOIPSKEHHBIM U
CXEMBI MOJIOKUTEIBHO OIPEACIICHHBIM
paciierIeHUs ONEPATOPOM, JEHCTBYIOLIMM B
TUTSt THIILOEPTOBOM MPOCTPAHCTBE.
a0CTpaKTHOM [Ipocreiimmii crioco6
3agaun Komu. MOCTPOEHHUS BEKTOPHON CXEMBI,
COCTOSILIMUA B CBEICHUU
HCXOJHOM 33/1a4d K CUCTEME
OJIHOTHUITHBIX 10J33]1a4.
12 | Muorokommnione | HempepbiBHBIN aHanor VK-5 IIP, K, KP, PK
HTHAast MHOTOKOMIIOHEHTHOT'O METO/1a [IKC-1
pa3HoOCTHas KaK IEMOYKH «OJHOMEPHBIX)
3a/1aya. OTHOCHUTEJIbHO HEU3BECTHOM
KOMITOHEHTHI BEKTOpa-peIIeHus
muddepeHIManbHbIX 3a71a4
Komm.
13 | Meton CyurHocts MeTO 12 VK-5 ITP, K, KP, PK
MHOTOKOMIIOHEH | MHOTOKOMIIOHEHTHOTO [MKC-1
THOT'O BEKTOPHOI'O PaCIICTIICHHUS.
BEKTOPHOTO Y CTOMYMBOCTH MO HaYaJbHBIM
pacuierieHHus. JTAHHBIM U TIPABOM YacTH.
Jloka3aTenbcTBO TEOpPEMBI O
KOPPEKTHOM MOCTaHOBKE 3aJ1a4H,
MOJTYYECHHOU B PE3YJIbTaTe
nepexoja OT CKaISIPHOTO
perieHus: abCTpakTHOM 3a/1auun
Ko k BeKTOpy-pelieHuto u
paBEHCTBA KOMIIOHEHT BEKTOPa-
pElIeHUs] TOUHOMY PEHICHUIO.
14 | Pa3nocTtHEIC Hcronp30BaHne CHCTEMEI VK-5 IIP, K, KP, PK
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CXEMBI pCHICHUA
HCCTAlITMOHAPHBI
X MHOI'OMCPHBIX
3aaad.

OJIHOTHITHBIX ITO/13a/1a4, HAPSIY C
abctpakTHO¥ 3amayeit Koy, ms

MIOCTPOCHHUS PA3HOCTHBIX CXEM
pelIeHUs] HeCTallMOHAPHBIX
MHOTOMEPHBIX 33]a4
(MHOTOMEPHOT'O YpaBHEHUS C
IPaHUYHBIMU YCIOBUSIMHU
MEpPBOTO POJIa).

be3ycnoBHas ycTOMYMBOCTD U
BBIOOp perieHust
MHOTOKOMIIOHEHTHOU
Pa3HOCTHOM CXEMBI.

ITIKC-1

PA3/IEJI VI. BekTopHbI€ aiIUTUBHBIC CXEMBI ISl HE
rUnepOoOJINYECKOro TuIa

KOTOPBIX KJIACCOB ypaBHEHUN

15 | BexropHbie BosHOBOE ypaBHEHUE B YK-5 TP, K, KP, PK
aJIuTUBHBIE HEUJEeAIbHOM cpesie ¢ y4eTOM [IKC-1
CXEMBI IS BA3KOCTH U TEIUIOIPOBOJHOCTH.

BOJIHOBOT'O CucreMa OJJTHOTUIIHBIX 10/13a/1a4.
YPaBHEHUS B Jloka3aTenbCcTBO yCTOMYUBOCTH
HEnJealbHOU I10 IPABOW YaCTH U HA4YAJIbHBIM
cpeze. JTAaHHBIM PEILLECHUs
BCIIOMOTaTeNIbHOM 3a1auu AJs
BOJIHOBOT'O YPABHECHMSI B
HEUJIeaIbHOM Cpelie C Y4ETOM
BA3KOCTH U TEIUIONPOBOJAHOCTH.
BekTopHO-aaiuTHBHAS CXeMa.
Y CTOWYHBOCTS.

16 | BekropHsie BonnoBoe ypaBHeHue B YK-5 TP, K, KP, PK
aJIUTUBHBIE pENaKCUPYIOIINX Cpeaax. IKC-1
CXEMBbI ISt [TocranoBka 3amaun. Cucrema
BOJIHOBOTO OJIHOTHITHBIX [T0/3a/1a4.

YpPaBHEHUS B Jloka3arenbCTBO yCTOMYMBOCTH
PENIAKCUPYIOIIUX | IO MPaBOM YaCTH U HA4aJIbHBIM
cpenax. JTAHHBIM pelleHUs
BCIIOMOTaTEJIbHOM 3a1a4uu 1S
BOJIHOBOTO
YPaBHEHHUS B PEIAKCUPYIOIIHNX
cpenax.
BekTopHO-aaIuTUBHAs CXEMA.
Y CTONYUBOCTD.

17 | BektopHble MoauduurpoBaHHoe ypaBHEHUE YK-5 I1P, K, KP, PK
aqIUTUBHEIE Biaronepenoca. [locranoBka TIKC-1
CXEMBI JJIs 3agauyn. CucreMa OJJHOTHUITHBIX
MOAUGUIIMPOBAH | MMO3a/1ad.

HOT'0 ypaBHEHHMsI | Jl0Ka3aTenbCTBO yCTOMYMBOCTU
BJIArornepeHoca. | Mo MpaBod YacTU U HayaIbHBIM

JTAHHBIM pEeIlEHUs
BCIIOMOTATEIbHOM 3a1aun I

MO,Z[I/I(I)I/IL[I/IpOBaHHOFO YpaBHCHUA

BJIarorepeHoca.
BekTopHo-aaauTHBHAs cXxeMa.
VY CTONYUBOCTE.
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OO6mmast Tpy10EMKOCTh TUCIMIUIMHBI COCTABIIACT 5 3auéTHbIX enuuuil (180 yacoB).

Tabauya 2. Cmpykmypa oucuyuniunvl «A00umueHsle cxemul 014 3a0ay
Mamemamuieckou uuxuy

TpyroeMkocThb
4acoB / 3a4eTHBIX
Bun padorsl eTHMHHUIX
3 cemecTp BCEro
O01mas Tpy10eMKOCTh (B 4acax) 180 180
KounrakThas pa6ora (B yacax): 54 54
Jlexyuonnsvie sanamus (J1) 18 18
Ipaxmuueckue 3anamus (113) 36 36
Cemunapckue 3auamus (C3) - -
Jlabopamopusie pabomut (JIP) - -
CamocrosiTe/ibHas padoTa (B 4acax), B TOM YHcJje 99 99
KOHTAKTHasi padoTa (BHe ayIMTOPHAs):
Pacuerno-rpaguueckoe 3ajanue -
Pedepar (P) -
Occe (I) -
Kontponbnas padora (KP) -
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesioB 99 99
Kypcooii npoext (KII), kypcoBas padora (KP) -
IToaroToBKa M MPOXOXKAECHUE MPOMEKYTOUHON aTTECTALUN 27 27
Buja npoMexyToYHOM aTTecCTAlNH JIK3aMeH JIK3aMeH
Taonuya 3. Jlekyuonnvie 3anamus
Ne
u/n Tema
3 cemecTp
1. | Beeoenue. O6 a00umuenbix cxemax peueHus MHO2OMEPHbIX 3a0ay MAmemMamuyeckou

Qusuxu.

Lenv u 3a0auu uzyuenus memvl — 03HAKOMHUTB C HEOAHOPOJHOH aNMpoOKCcUManuel mpu
peLIeHMH MHOTOMEPHBIX 33/1a4; IPOUJUTIOCTPUPOBATh HA MPUMEPAX CYTh METOOB
pacIIeruieHus Kak METOI0B PEAYKIHH CIIOKHOH 3aJauH K ITOCIeJ0BATEIbHOCTH
POCTEUIINX; 1aTh MOHITHE SKOHOMUYHOCTH U IMBEPIEHTHOCTH CXEM; O3HAKOMHTD

C MHOTOKOMITOHEHTHBIMH BEKTOPHO-aINTUBHBIMU CXEMaMH PACIICTIIICHUN
MHOTOMEPHBIX 33124 U UX CBSA3bIO C METO/IaMU CyMMAapHOW anmpoKCUMAaIuu (¢
JIOKaJIbHO-OJJHOMEPHBIMU METOJIaMH ); 03HAKOMHUTH C MOJIXOAO0M K MOACITHPOBAHUIO
BEKTOPHBIX CXEM, B OCHOBE KOTOPOT'O JISKUT MPUHIIMIT A TUTUBHOCTH.

2. | Memoo nepemennvix Hanpasienuil (npoooavro-nonepeunas cxema — II11C).

Llenv u 3a0ayu usyyenus memsi — paccMoTpeTh cxemy Kpanka — Hukosncona, ee
MOPSIIOK AIMIIPOKCUMAITUH U ITOBEACHHUE OIMNOKU 10 KaKIOMY HaIpaBICHUIO;
paccmoTpeTh cxemy Ilucmena — Pakdopna, Bonpoc ee yecToOMUnBOCTH, CXOIUMOCTH U
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TOYHOCTH.

Memoo cmabunuzupyiowell nonpagku (Hesa8Has cxema nepemeHHbIX HanpasieHull).
Lenv u 3a0ayu uzyuenus memovl — paCCMOTPETH CXEMY C IMOIPABKOM Ha yCTONYUBOCTH,
MOKa3aTh MPUTOAHOCTh HESBHBIX CXEM MEPEMEHHBIX HAINIPaBICHUM JJI PEIICHUS
TPEXMEPHOI0 YpaBHEHUS TEIIONPOBOJIHOCTH U aJrOPUTM peanu3anuu Ha DBM.

syxcnoiinvle hakmopuzoeanmvie cxembi.

Lenv u 3a0ayu uzyuenus memovl — 03HAKOMHUTD C JBYXCIOWHBIMH SKOHOMHUYHBIMH
(aKkTOPU30BaHHBIMU CXEMaMHM, METOJIOM PETYJISPU3AINN TTOCTPOCHHUS CXEM HY>KHOTO
Ka4yeCcTBa; paCCMOTPETh YCIOBHS YCTOWYMBOCTHU JBYXCIONHBIX CXEM U aITOPUTM
peanu3anuu Ha DBM.

Tpexcnotinvie hakmopuzo8aHuble cxembi.

Lenv u 3a0auu uzyuenus memvl — pacCMOTPETh METOJ TOCTPOEHUS TPEXCIOMHBIX
SKOHOMHYHBIX ()aKTOPU30BAHHBIX CXEM, OCHOBAHHBII Ha MPUHIIMIIE PETYIApU3aALUU
Pa3HOCTHBIX CXEM; PACCMOTPETH YCIOBUS YCTOMUHUBOCTH Y CJIOBUS YCTOMUYHUBOCTH
TPEXCIOMHBIX CXEM M aJITOPUTM peanuizanuu Ha OBM.

Jlokanvrno-oonomeprnas cxema 0Jisi MHO2OMEPHO20 HECMAYUOHAPHO20 YPAGHEHUSL C
KpaesvlMu YCLo8UAMU NEePBO20 POOd.

Llenv u 3a0auu uzyuenus memovl — PaCKpbITh CyTh METOJA CYMMapHOH anmnpoKCUMAaIIH;
M0Ka3aTh, KaK MMPOBOMUTCS CBEJICHUE MHOTOMEPHOM 3aJ]auH K LIETI0YKE OJHOMEPHBIX
3a/1a4; MO3HAKOMMUTb C JIOKaIbHO-0iHOMEpHbIMH cxemamiu (JIOC) Ha npumepe
ypaBHEHHUS TEIUIOMPOBOAHOCTH B MPOU3BOJILHON 00JIaCTH; TPOBECTH OIPE/ICICHHE
norpemHocty anmpokcumanuu JIOC; mpoBecTH 10Ka3aTeabCTBO YCTOMYMBOCTU U
PaBHOMEPHOM CXOAMMOCTH; paccMOTpeTh aliroput™ peanuzauuu JIOC na 9BM.

Jlokanvrno-oonomepnas cxema 0751 MHO2OMEPHO20 HECMAYUOHAPHO20 YPABHEHUSL C
KpaesvlMu YCLO8UAMU MPembe20 pood.

Lenv u 3a0auu uszyuenus memol — PaCCMOTPETH JIOKAJTIbHO-0JAHOMEPHYIO CXEMY IS
YpaBHEHHUS TEIUIOMPOBOAHOCTH C MIEPEMEHHBIMU KO3 PUITUEHTAMH KPaeBbIMU
YCIIOBUSIMU TPETHETO POJIa; MPOBECTH JI0KA3ATEIbCTBO YCTOMYMBOCTU U PABHOMEPHOI
CXOOMMOCTH; paccMOTpeTh aroputM peanuszanuu JJOC na 9BM.

JloxanvHo-oo0nomepuas cxema 01 MHO2OMEPHO20 HECMAYUOHAPHO20 YPABHEHUS C
OpOOHOU NPOU3BOOHOU NO NPOCMPAHCMBEEHHOL NEPEeMEHHOLL.

Lenb u 3a0auu uzyuenus memvl — 03HAKOMUTH C JUCKPETHBIM aHAIOIOM JIpOOHOMN
IIPOM3BOJHOMN IO MPOCTPAHCTBEHHOM NIepeMeHHOM; noctpouts JIOC; nposectn
0Ka3aTeIbCTBO YCTOMYMBOCTH C MOMOIIBIO MPUHIIMIIA MAKCUMyMa U CXOJIUMOCTH
JIOC; paccmotpets anroputM peanuzanuu JJOC Ha OBM.

Hauanvno-kpaesas 3a0aua 015 06006weHn020 ypasrenus ouggysuu 8 p -mepHom

napasnenenuneoe.

Lenv u 3a0auu uzyuenus memvi — 03HAKOMUTH C JUCKPETHBIM aHAJIOrOM JIpOOHOMH
IIPOU3BOJHOMN 10 epeMeHHoM; nocTpouTs JIOC; mpoBecTH 10Ka3aTeabCTBO
YCTOMYMBOCTH C MIOMOILBIO MPUHIMIA MakcuMyMa U cxoaumoctu JIOC; paccMoTpeTh
anroputM peanuzauu JJOC Ha OBM.

10.

Obobwennoe ypasrerue oughghy3uu ¢ cocpedomoueHHol menioEMKOCmoio 8
MHO20MEPHOU 001acmU.

Lenv u 3a0ayu usyyenus memvi — paccMOTpeTh 00001IeHHOE ypaBHeHHE AU dy3un ¢
COCPEIOTOUCHHOM TETIIOEMKOCTHIO; TPOBECTH JOKA3aTeILCTBO YCTOUIMBOCTH
pELICHUS; TOCTPOUTH JIOKATHHO-OTHOMEPHYIO CXeMY; JOKa3aTelIbCTBO YCTOWYHBOCTH
JIOC ¢ noMonipro MpuHIMIIA MAKCUMYMa; paCCMOTPETh BOIIPOC CXOIUMOCTH.

11.

MHo2okoMnoHenmHbvle eKIMOPHbLE CXeMbl pacuyenienus 0l AbCmMpaKmHou 3a0ayu
Kowu.

Lenv u 3a0auu uzyuenuss memvl — 03HAKOMUTH C IIOCTAHOBKOM 3a/1auul aOCTPaKTHON
3agaur Koy ¢ TMHEHHBIM CaMOCONPSIKEHHBIM U MOJ0KUTEIBHO ONMPEACICHHBIM
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OTIEPATOPOM, JEHCTBYIONIMM B THIILOEPTOBOM MTPOCTPAHCTBE; MMOKA3aTh MPOCTEUIIINMA
Croco0 MOCTPOCHHSI BEKTOPHOUM CXEMBbI, COCTOSIIUN B CBEJICHUH UCXOTHON 3a1a4H K
CHUCTEME OJIHOTHUIIHBIX M0J33]1a4.

12.

MHnozokomnonenmuas pazHocmuas 3a0aya.

Lenv u 3a0ayu uzyuenus memovl — PaCKpbITh CyTh HEMPEPHIBHOTO aHAJIOTa
MHOTOKOMIIOHEHTHOT'O METO/a KaK LIETIOYKH «OJIHOMEPHBIX)» OTHOCUTEIHHO
HEU3BECTHOI KOMIIOHEHTHI BEKTOpa-penieHus auddepennmanbabix 3aaa4d Kommu.

13.

Memoo MHO20KOMNOHEHMHO20 6EKMOPHO20 PACUJeNIeHUA.

Lenv u 3a0auu uzyuenus memvl — PaCKPbITh CYIIHOCTh METOZa MHOTOKOMIIOHEHTHOT'O
BEKTOPHOI'O PACLIEIUIEHNUS; [10KA3aTh YCTOMUYUBOCTh 110 HAYAJIbHBIM JaHHBIM U IPaBOM
YacTH; MPOBECTH J1I0KA3aTEIbCTBO TEOPEMBI O KOPPEKTHON IIOCTAHOBKE 3aj1auH,
MOJIyYEHHOU B pe3ysbTaTe Mepexo/ia OT CKAJSIPHOTO PeleHus aOCTPAKTHOH 3a1aun
Ko kK BEKTOpY-peIIeHuI0 1 paBeHCTBA KOMIIOHEHT BEKTOPa-peLIeHUs] TOUHOMY
PELIEHUIO.

14.

Pasznocmuvie cxemol pewienus neCmayuoHapHubix MHO2OMEPHbIX 3A0ay.

Lenv u 3a0auu uzyuenus memvl — NOKa3aTh UCIOIb30BAHUE CUCTEMBI OJHOTHUITHBIX
noj3azay, Hapsy ¢ abcTpakTHOM 3aaueit Komu, 171 mocTpoeHus: pa3HOCTHBIX CXEM
pelIeHNs HeCTallMOHAPHBIX MHOIOMEPHBIX 3a/1a4 (MHOTOMEPHOT'O YPAaBHEHUS C
IPaHUYHBIMU YCIOBUSMH IIEPBOTIO PO/IA); MOKA3aTh OE€3YCIOBHYIO YCTOWYMBOCTh U
BbIOOD pelIeHNsI MHOTOKOMIIOHEHTHOW Pa3HOCTHOM CXEMBI.

15.

Bexmopnvie adoumusHwvie cxemul 0151 60IHOB020 YPABHEHUS 8 HEUOEANbHOU Cpeoe.
Lenv u 3a0auu uzyuenus memvl — 03HAKOMUTH C BOJIHOBBIM YPaBHEHUEM B
HEHJICATLHOM CPEeJIe C YYETOM BSI3KOCTH U TEIUIONPOBOJHOCTH, C CUCTEMOM
OJIHOTHITHBIX I10/133/1a4; TIPOBECTH JI0KA3aTEeILCTBO YCTOMYMBOCTH 110 MTPABOM YacTH U
HAYaIbHBIM JJAHHBIM PEIICHHS BCIIOMOTATEIILHOW 3aa4y JUIsl BOJIHOBOT'O YPaBHEHUS B
HEHJICTHHOU CPeJie C YIETOM BSI3KOCTH M TEIUIOIPOBOJHOCTH; PACCMOTPETHh BEKTOPHO-
QITITHBHYIO CXEM M TI0Ka3aTh YCTOWYHBOCTb.

16.

Bexmopusie aooumusHnvle cxemul 07151 601H08020 YPAGHEHUS 8 PENAKCUPYIOWUX CPEOaXx.
Llenv u 3a0ayu uzyuenus memovl — 03HAKOMHUTH C BOJTHOBBIM YPaBHEHHEM B
peNaKCUPYIOIINX CpeflaX U MOCTAaHOBKOW 3a/1auu, TTOKa3aTh CUCTEMY OJJHOTHUITHBIX
o/3a7a4; MPOBECTU JOKA3aTeIbCTBO YCTOMUMBOCTH 10 MPABOW YAaCTH U HAYAJIbHBIM
JTAHHBIM PEIIEHUS BCTIOMOTaTEIbHOM 3a1a4i; pACCMOTPETh BEKTOPHO-aITUTHBHYIO
CXEMY U €€ YCTOWUYUBOCTb.

17.

Bexmopuvie a0ooumusHwvie cxemul 0151 MOOUDUYUPOBAHHO2O YPABHEHUS BlLACONEPEHOCA.
Lenv u 3a0ayu uzyuenus memovl — PaCCMOTPETh MOIU(DUIIIPOBAHHOE YPaBHEHHE
BJIArOTIEPEHOCA, TOCTAHOBKY 3a7]a4d U CUCTEMY OJTHOTHITHBIX I10/133/1a4; IIPOBECTH
JI0KA3aTeNbCTBO YCTOMYMBOCTH 1O MIPABOM YaCTH M HAYATbHBIM JTAHHBIM PEIICHUS
BCITIOMOTATEIILHOM 3a1a9¥ JIJIs1 MOIM(DUIIMPOBAHHOTO YPABHEHHUS BJIArOIIEPEHOCA;
pPaccMOTpPETh BEKTOPHO-aJJIMTUBHYIO CXEMY U €€ YCTONYHUBOCTb.

Taobnuuya 4. lIpakmuueckue 3anamus

Ne

n/n

Tema

Merton nepeMenHbIx HanpaBneHuil. Cxema Kpanka — Hukoncona. Cxema [Iucmena —
Pokdopna.

2. | Meron cTabmIM3MpYyIOIIel NOMPaBKH JUIsl MapabOIMUeCKUX YpaBHEHUH.

3. | JAByxcnoiiHnbie (aKTOPHU30BaHHBIE CXEMBI.

4. | Tpéxcnolinble (GaKTOPU30BAHHBIE CXEMBI.

5. | JIokanpHO-OTHOMEPHBIE CXEMBI TPETHEN KPAeBOW 3a/1a4M JUIsl YpPaBHEHUS
TEIIONPOBOAHOCTH B IPOU3BOJIBHON 00JIACTH.

6. | Meron cymMmmapHOH annpoKCUMAIUH JUIsl TapabOoIMYECcKOro ypaBHEHUs € IPOOHOM
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MIPOU3BOAHON MO MPOCTPAHCTBEHHOW NMEPEMEHHOM.

7. | Merton cymmapHOU anmpoKCUMaIuy st 0000IIeHHOTo ypaBHEHHUS T Py3un B
MHOTOMEPHOI 00J1acTH.

8. | MeToa cyMMapHO# anmpoKCUMAIMH it 0000IIEHHOr0 ypaBHEHUs TU(Py3uu ¢
COCPEIOTOYEHHON TEIIOEMKOCTHIO B MHOTOMEPHOI 00J1acTH.

9. | MHOrOKOMIIOHEHTHBIE BEKTOPHBIE CXEMBI PACLIEIUIEHUS Ul a0OCTPAKTHOM 3a1auu
Komm.

10.| MHOroKOMIOHEHTHAsI Pa3HOCTHAS 3aj1a4a.
uist tuddepennmanbubix 3a1ad Komm.

11.| MeTo MHOTOKOMITOHEHTHOTO BEKTOPHOTO PACHISTUICHUS I a0CTPAKTHOM 3a/1a4u
Komm.

12.| Pa3HOCTHBIE CXE€MBI PELICHHS] HECTALIMOHAPHBIX MHOTOMEPHBIX 3a7a4 ¢
MCII0JIb30BAaHUEM CHCTEMbI OJHOTUIIHBIX MO3a/au.

13.| BextopHble aJIUTUBHBIE CXEMBI ISl BOJIHOBOI'O YPaBHEHUS B HEUJICATIbHOU Cpefie C
YUE€TOM BSI3KOCTH U TEIJIONPOBOJHOCTH C UCIOIb30BAHUEM CUCTEMBI OJIHOTUITHBIX
noja3ajad.

14.| BekTOpHBI€ a1 TUTUBHBIE CXEMBI JI1 BOJIHOBOTO YPaBHEHUS B PEIAKCUPYIOLIUX Cpelax

C UCI0JIb30BAHUEM CHUCTEMBI OJIHOTUITHBIX MTOA3aau.
15.| BekTopHBIE a1 TUTUBHBIE CXEMBI JJI1 MOJAU(DPUIIMPOBAHHOIO YpaBHEHUS BJIarornepeHoca ¢
MCII0JIb30BAHUEM CUCTEMBI OJIHOTUITHBIX M03a/1a4.
Tabnuuya 5. Jlabopamopuuvie padbomut
Ne n/m Tema
1.
JlaGoparopHble pabOThl HE IPEYCMOTPEHBI
2.
Taobnuya 6. Camocmoamenvhnoe usyuenue pazoesioe OUCYUNIUH
Ne
u/n Bonpocsl, BBIHOCHMBbIE HA CAMOCTOAITE/IbHOE H3yYeHHe

1. | Pacuernsiii Bua cxem Kpanka — Hukosncona u [lucmena — Pakdopna, anroputm
peanuzanun Ha DBM.

2. | PacueTHblil BUJ cXeMbl CTaOMIN3UPYIOIIEH TOMPABKH , AITOPUTM pEaIU3aluu Ha
OBM.

3. | Bropoii anropuT™ nocTpoeHus IByXCIOMHBIX SKOHOMUYHBIX (DAaKTOPU30BaHHBIX CXEM,
aIropuTM peanuzanuu Ha DBM.

4. | AnroputM peanusanuu Ha 9BM TpEXcaoiHBIX (PaKTOPU30BAaHHBIX CXEM.

5. | llpuBenenue k pacuetHomy Buay JIOC 11t MHOTOMEPHOTO HECTAITMOHAPHOTO
YPaBHEHHUs C KPAa€BbIMHU YCIOBUSIMHU IIEPBOTO POJA, AITOPUTM peanu3anny Ha OBM.

6. | I[IpuBegenue k pacuetHomy Buay JIOC 1111 MHOrOMEpHOTO HECTALIMOHAPHOTO
YpaBHEHHS C IEPEMEHHBIMU KO3 PHUIIMEHTaAMU C KPAaeBbIMU YCIOBUSAMHU TPETHETO
poaa, anroput™ peanuzanuu JIOC na 9BM.

7. | IlpuBenenune x pacuetHoMy Buay JIOC 111 MHOTOMEPHOTO HECTAILIMOHAPHOTO
ypaBHEHHUS ¢ ApoOHOI MPOU3BOIHOI 1O MPOCTPAHCTBEHHON EPEMEHHOM, alITOPUTM
peanuzanuu JIOC na 9BM.

8. | IIpuBenenue k pacuetHomy Buay JIOC s HayanbHO-KpAaeBOM 3a1auu s

000011eHHOTO YpaBHEeHUS TUGGY3UU B p -MEPHOM MapaliesienuIee, aaropuTM
peanuzanuu JIOC na 9BM.
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9. | llpuBenenue k pacuetHomy BuAy JIOC nist 06061menHoro ypasuenus nuddys3uu ¢
COCPEIOTOUYEHHOM TEIIIOEMKOCTHIO B MHOTOMEPHOM 00JIaCTH, allTOPUTM pealli3aiiu
JIOC na DBM.

10. | [lonxox k MOAETUPOBAHUIO BEKTOPHBIX CXEM, B OCHOBE KOTOPOT'O MPUHIUI
A TUTUBHOCTH.

11. | YcTOHYHMBOCT 10 HAYAJIbHEIM JaHHBbIM U HpaBOfI qaCcTHu METOJa MHOTI'OKOMITIOHCHTHOT'O
BCKTOPHOI'O paCIICIIJICHMS.

12. | BeiOop penreHrsi MHOTOKOMITOHEHTHON pa3HOCTHOM CXEMBI [T HECTAllMOHAPHBIX
MHOI'OMEPHBIX 33]1a4.

13. | YcTolHunBOCTh BEKTOPHO-aAIUTUBHOM CXEMBI JUIsl BOJTHOBOI'O YPaBHEHUS B
HEUJICAUTbHOU Cpejie.

14. | YcToWunBOCTh BEKTOPHO-aAIUTUBHOM CXEMBI JUIsl BOJTHOBOI'O YpaBHEHUS B
PEJIAKCUPYIOIIUX Cpeax.

15. | YcTOWYNMBOCTS BEKTOPHO-aIIUTUBHON CXEMbI MOJIU(DUITIPOBAHHOTO YPaBHEHUS
BJIArOIEPEHOCA.

5. OneHouyHble MaTePUAJIbI VISl TEKYLET0 U Py0e:KHOT0 KOHTPOJISl YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTALNH

KoHeuHbIMu pe3ysbTaTaMu OCBOEHHUSI MPOrPAMMbl JUCUUILIUHBI «AIJIUTUBHBIE CXEMBbI
JUTSL 33]1a9 MaTEeMAaTHYECKON (PU3UKM» SBISIOTCS CHOPMUPOBAHHBIE KOTHUTHBHBIC JIECKPUTITOPBI
«3HATBbY», «YMETb», «BJIAJETh», PACIHCAHHbBIC IO OTIEIbHBIM KOMIETEHUUSIM. POopMUpOBaHHUE
3TUX JECKPUIITOPOB MPOUCXOJIUT B TEUEHHE BCErO0 CEMECTpPA MO 3TAlaM B paMKaxX Pa3IM4HOIO
BU/JIA 3aHATHI U CAMOCTOSITEILHON pabOTHI.

B xone uzydeHus: AUCHUIUIMHBI IPEIYCMATPUBAIOTCS MeEKY UL, PYOEeHCHbIN KOHMPOTb U
NPOMENCYMOUHASL AMMECNAYUSL.

Koumponvnvie meponpuamus no OucyuniuHe TIPOBOASTCS B COOTBETCTBHH C
[TonoxxenueM o OannbHO-peiTMHrOBOW cucteme atrtectauuu cryaeHToB KBIY. Orenka
YCIIEBAEMOCTH CTYCHTOB OCYIIECTBIISIETCSI B X0JI€ TEKYIEro U pyOeKHOTO KOHTPOJIS, a TaKKe
IIPOMEKYTOUHOM aTTECTALUH.

5.1. Ouenounvie mamepuansl 014 MmexKyuye20 KOHMPOia
Texywuii KOHmpoib 3HAHUW, YMEHUH U BJIAJICHUH 110 AUCLUIIIIMHE OCYILIECTBIISIETCS B
(hopMe yCTHOTO HIIM MTUCBMEHHOTO OMpOCca Ha JEKIIMOHHBIX U MPAKTHUECKUX, a TAKXKE B XOJI€
MIPOBEICHUS CAMOCTOATEIILHON PabOThI CTYJECHTOB.

Llenv mexyweeco konmposns — OIEHKA Pe3yJIbTaTOB PabOThl B ceMeCTpe U 0OecreueHne
CBOCBPEMEHHOH OOpaTHOM CBSI3U, Ui KOPPEKIMH OOy4YEHHS, aKTUBU3ALUU CaMOCTOSTEIbHOM
paboTel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJISI SIBISIFOTCS KOHKPETH3UPOBAHHBIC
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS ) TIO TUCIIUILIAHE.

Texywuti KOHmpoab YCIIEBAEMOCTH OOECNEeYMBAaET OIEHWBAaHUE XOJa OCBOCHUS

JAUCHUIINIMHBI U BKIIIOYACT: OTBETHI HA TCOPCTUYCCKHUEC BOIIPOCHI HA MPAKTUYCCKUX 3aHATHUAX,
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pelleHne MpakTHYEeCKUX 3a/lad Ha 3aHATHUSAX, CAMOCTOSATEIbHOE BBIOJHEHUE WHAUBHUIYaTbHBIX
JIOMAIIHUX 3a/IaHUM ¢ OTYETOM (3aILUTOI) B YCTAHOBIIEHHBIN CPOK.

Onenka KayecTBa TMOATOTOBKM HA OCHOBAaHMHM BBINIOJHEHHBIX 33/IaHUN  BeleTCs
npenogaBarenieM (C OOCYXJEHHEM pe3ylbTaToB), Oaiibl HAYUCIAIOTCS B 3aBHUCHUMOCTH OT
CJIOKHOCTH M KaueCTBa BBIMOJIHEHUS 3a1aHUS.

5.1.1. Bonpocel no memam oucyuniunvl «A00umusHvle cxemol 014 3a0a4 MAMEMAMUYUECKOTL
dusuxkuy (konmpoaupyemoie komnemenyuu YK-5, IIKC-1)

Tema 1. «Memoowl pacwennenus. Memoo nepemenHviX HANPABGIEHULY
1. MoxeTr He anmpoOKCUMHMPOBAaTh KaKJas M3 BCIOMOTAaTEIbHBIX 3a7au HCXOAHYIO 3a1ady B
Clly4ae HEOJHOPOAHOM anmnpoKcCUManuu?
KakoBa ocHOBHas ujest METO10B paclleIuieHus?
B MeTonax paciiernieHus K 4eMy CBOJUTCSI HHTETPUPOBAHHUE UCXOIHOTO YpaBHEHUs?
Kakum 00pa3oM cxeMbl paciIeTyieHUs JOKHBI YAOBIETBOPATH YCIOBHIM alMPOKCUMAIUH?
Uto cunTaeTcsi OCHOBHBIM IIOKA3aTelIeM SKOHOMHUYHOCTH BBIYUCIUTEIBHBIX AITOPUTMOB?
Kakas pa3HOCTHas cxeMa anmpoKCUMHUPYET MAaTPUIHYIO OJTHOPOJIHYIO CXeMy?
Kakas cxema Ha3wiBaeTcs cxemoit Kpanka-Hukoncona?

I[J'IH KaKHNX MHTCPBAJIOB 3aIlIUCBIBACTCA CXCMaA KpaHKa — Huxoicona?

X N kWD

Kakum oneparopom siBisiercst oneparop A B cxeme Kpanka — Hukosncona?
10. Kakast cxema mepeMeHHBIX HarpaBlIeHHH Ha3biBaeTcsi cxemoi [lncmena — Pakgopaa?
Tema 2. «Memoo cmabunusupyroweti nonpagKu»
1. Kak erie Ha3bIBalOT METO/ CTAOMIIN3UPYIOLIECH MOTIPaBKHU?
2. dna obnactedl Kakux (GopM MNPUMEHUM METOJ| CTaOMJIM3UPYIOLIEH MONpPaBKU peleHus
ypaBHEHUS TEIJIOMPOBOIHOCTH?
3. Kakue ypaBHEHHsS] MO’KHO PEILIUTH C TOMOIIBIO0 METO/1a CTA0MIN3UPYIOIIEeH OMPaBKH?
4. Kakolf TOpsSIOK TOYHOCTH IO BPEMEHHOMY Ilary HUMeeT MEeTOJ CTa0WIN3HUpYIoUIen
MONpPaBKU?
5. Uto MOXHO cKa3zaTh 00 YCTOMYMBOCTH HESBHON CXEMbl MEPEMEHHBIX HalpaBiICHUN A
YPaBHEHHUS TEIIONPOBOAHOCTH?
Tema 3. « Tpéxcroiinvie ghakmopuzosanHvie cxemviy
1. Kak 3anuceiBaeTcsi B KAHOHUYECKOM BHJIE JBYXCIIOHAs (hakTOpru30BaHHAas cxema?
Kax Mo>xHO 3amucaTh ABYXCIOWHYIO CXeMY B MHJIEKCHOU (popme?
[Tpu KakoM yCIIOBHM SKOHOMHYHA JIByXClIOHast (pakTopu3oBaHHAsA cxema?

HpI/I KaKOM YCJIOBHUH OIICPATOPLI (baKTOpHSOBaHHOﬁ CXEMbI Ha3bIBAIOTCS SKOHOMUYHBIMU?

wok »w N

Kakoro Busa oneparop Ha3biBaeTcsi (aKTOPU30BAHHBIM?

Tema 4 «Memoo cymmapnoi annpoxcumayuuy
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1. Ha kako# cimy4ait He mormmyckaeT 0000IIeHUs TPOI0IHHO-TIONEpedHast cxema?
2. JIns KakuxX ypaBHEHHMH OOIIEro BHJa HE JOMYCKaeT O0OOIIEHHs MPOJOIbHO-TIONEpeUHast
cxema?
3. Jlns Kakux TOJIBKO o0acTell MPUMEHUMbI SKOHOMHYHBIE (PAKTOPHU30BaHHBIE CXEMBI?
4. Ins KakuX YpaBHEHMH C KakUMH KOd(pQUIMEHTAaMH NPUMEHUM METOJ CyMMapHOU
anmpoOKCUMALINH?
5. Kakoif meron pemieHuss MHOTOMEPHBIX 33/a4 MPUMEHUM JIsi PEIIeHHs KBa3WIMHEWHBIX
HECTAIlMOHAPHBIX YPAaBHEHUI B CIIy4ae MPOU3BOJIBHOM 00JaCTH JIF0OOT0 YUCIIa U3MEPEHUIT?
Tema 5. «Memoo cymmapHoil annpoxcumayuu O0as NaApadoIUdecKkoco YpasHeHus ¢
OpOOHOU NPOU3BOOHOU NO NPOCMPAHCMBEEHHOU NEPEMEHHOLLY
1. Kakoil MeTox pemieHrss MHOTOMEPHBIX 3aJad NMPUMEHHM JUIsl PEHIeHHS MapadoIMyecKoro
ypaBHEHHUS C JApoOHOM MPOU3BOAHON MO MPOCTPAHCTBEHHOW TMEPEMEHHON B cilydae
MIPOU3BOJIBLHON 00JaCTH THOO0TO YUCIIa U3MEPEHUI?
2. C moMoOmpI0 KAaKOTO METO/Aa MPOBOIUTCS JIOKA3aTENBCTBO YCTOMYMBOCTH JIOKAIBHO-
OTHOMEPHOH CXeMbl Ui MNapabdOoJIMYecKoro ypaBHEHHS C JPOOHOW TMPOWU3BOAHOM IO
MPOCTPAHCTBEHHOM MTEPEMEHHOM?
3. KakoBbl yCIOBHS CXOJUMOCTH JIOKAJbHO-OAHOMEPHOH CXeMbl [UIsl MapaboinyecKoro
ypaBHEHHUS ¢ APOOHOM MPOU3BOAHOM MO IPOCTPAHCTBEHHOM epeMEHHON ?
Tema 6. «Memoo cymmaprot annpoxcumayuu 01 0000weHH020 ypasHenus ouggysuu 6
MHO2OMEPHOU obaracmuy
1. Kakoil MeTon pemieHHss MHOTOMEpPHBIX 3aJad NPUMEHUM Ul peuieHdus 000O0IIeHHOro
ypaBHeHUs TudPy3uu B cirydae Mpor3BOIIHHOM 00J1aCTH JTF000TO YHCIIa U3MEPECHHI?
2. C moMOmBI0 KAaKOTO METOAa MPOBOIUTCS JIOKA3aTeNbCTBO YCTOMYMBOCTH JIOKAIBHO-
OJTHOMEPHOI cxeMbl JUIs pelieHns 00001eHHoro ypaBHeHus AU dy3un?
3. KakoBbl YyCJIOBUSI CXOJIMMOCTH JIOKQJIbHO-OJIHOMEPHOI CXEeMbI JIJsl pelieHus: 0000IeHHOro
ypaBHeHus quddy3un?
Tema 7. «Memoo cymmapnou annpoxcumayuu 0isi 0600uWeHH020 ypasHeHus ouggysuu ¢
COCPe0omoYeHHOU MeNnI0EMKOCMbIO 8 MHO2OMEPHOU 001acmuy
1. Kakoil MeToj pemieHHss MHOTOMEpPHBIX 3a/ad MPUMEHUM Uil pelieHds O000O0IIEeHHOTro
ypaBHeHUs TUGDY3UH ¢ COCPETOTOUEHHON TETUIOEMKOCTBIO B Clydae MPOM3BOJIBHON 00JIacTH
T000TO YHCIIa U3MEPECHH?
2. C mnoMoOIpI0 KaKOro MeTo/a MPOBOJIUTCS JI0KAa3aTeIbCTBO YCTOWYMBOCTH JIOKAJIBHO-
OJTHOMEPHOI CXeMBbl Uil pelieHus O0O0OIEHHOro ypaBHEHUs TU(GQPY3UH C COCPeOTOUYEHHOU

TEMIOEMKOCTHIO?
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3. KakoBbl ycjoBHSI CXOAUMOCTH JIOKATbHO-OJTHOMEPHOM CXEMBbl ISl pelieHHs] 0000IIEHHOTO
ypaBHeHHS TP PY3UH C COCPETOTOYCHHON TEMIOEMKOCTHIO?
Tema 8. «Mnozokomnonenmuoe 6eKMOPHO-a0OUMUBHOE PACUENTIEeHUE MHO2OMEPHBIX
3a0ayy
1. B ciyyae HEOQHOpPOIHOH ammpoKCHUMAallUW J[JOJDKHA KakIas BCIOMOrareilbHas 3ajada
anIpoOKCHUMUPOBATh UCXOJHYIO 3a/1auy?
2. Yro npeacTasisioT co00M METOABI pacUIeIICHUs ?
3. Ha xaxo# uaee OCHOBaHbI METO/Ibl PaCUICIIIICHUS ?
4. K uemy cBOAMTCS B METO/IaX pacUICIUICHUSI HHTETPUPOBAHUE UCXOTHOTO YPaBHEHHUSI?
5. UTOo MOXKHO cKa3aTh 00 yCIOBUAX aNMPOKCUMAIINU U YCTOMYMBOCTH CXEM PaCILCIUICHUS ?
Tema 9. «MHocokomnonenmuble eKMOPHO-aA0OUMuUsHvle cxemul 015 3a0aqu Kowuy
1. Kak mnpoucxonuT anmpokcuMaiusi peuieHus 3anadyd  Kommu B BEKTOPHBIX MOEIAX
Pa3HOCTHBIX cXeM?
2. ANnpoKCUMMpYET JIM pelleHHe MCXOAHOW 3amaun Komm kaxaas KOHKpeTHash KOMIIOHEHTa
BEKTOPA B BEKTOPHBIX MOJIEJIAX Pa3HOCTHBIX CXeM?
3. Cpsi3aHbl JM BEKTOPHO-3JIMTUBHBIE CXEMbI IS 3adauu Ko ¢ W3BECTHBIMU METOJaMU
CyMMapHOMU annpoKCUMAaLK?
4. Kakas cBsi3b BEKTOPHO-aJIUTUBHBIX CXEM C JIOKAJIbHO-OAHOMEPHBIMU METOAAMMU?
5. Jlns kakux o0iacTeld BO3MOXKHO IPUMEHEHNE MHOIOKOMIIOHEHTHBIX BEKTOPHBIX CXeM?
Tema 10. «Bexmophvie a0OumusHwvle cxemul 01 60JTHOBLIX YPAGHEHULLY
1. Kak npoucxoauT anmnpoKcUMalys penieHns 3a1a4u JJIs BOJIHOBOTO YPaBHEHHSI B
HEUIeaJIbHOM cpesie B BEKTOPHBIX MOJEISAX Pa3HOCTHBIX CXeM?
2. Kak npoucxoaut annpokcuMalus peleHus 3aja4u 1Jig BOJTHOBOTO YpaBHEHHS B
PENIAKCUPYIOIINX CpefjaX B BEKTOPHBIX MOJEISAX PA3HOCTHBIX CXEM?
3. Kak npoucxouT annpoKCUMAaIys peleHus 3a1auu A1 MOJU(PHIIMPOBAHHOTO YPaBHEHUS
BJIAroNepeHoca B BEKTOPHBIX MOJIENSIX PA3HOCTHBIX cXeM?
4. ANnpoKCUMHpPYET JIH pelIeHHe UCXOJHON 3aJauM KakJaash KOHKpPETHas KOMIIOHEHTa BEKTOpa
B BEKTOPHBIX MOJEISAX PA3HOCTHBIX CXEM?
5. CBsi3aHbl 1M BEKTOPHO-aJJIUTUBHBIE CXEMBl C H3BECTHBIMH METOAAMH CYMMApHOU
aInMpOKCUMALINN?
6. Kakas cBs3b BEKTOPHO-aITUTUBHBIX CXEM C JIOKAJIbHO-OJHOMEPHBIMU METOIaMU?
7. Jnst kakux oGsacTeil BO3MOXKHO IPUMEHEHHE MHOTOKOMITOHEHTHBIX BEKTOPHBIX CXeM?
Kpumepuu ¢hopmuposanua oyenok (oyenusanus) no pezyiomamam yCmHo20 Onpoca
VYCeTHBIN ompoC ABJISIETCSI OTHAM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHWUU O0ydaroIerocs

Mo JAWCIUIUIMHE «AJJUTUBHBIE CXEMBI IJIS 3a/ad MaTeMaTthdeckod (usukmy. Pa3BépHyTHIN
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OTBET CTYyJEHTa JOJDKEH TMPEACTABISITh COOON CBS3HOE, JIOTMYECKH TOCIEA0BATEIIbHOE
CoOO0IIeHNEe Ha 33/IaHHYI0 TEMY, MMOKa3bIBaTh €r0 YMEHHE MPUMEHSITh W3ydaeMble METOJbI MPHU
PELICHUH TPAKTUYECKUX 3a/1a4.

B PE3YIbTATE YyCMmMHO20 onpoca 3HaAaHUA 06yqalomeroc;1 OLCHUBAIOTCI 110 IIKaJIC.

KomnuecTBO

Kpurepun oueHuBanus
0aJLJI0B puTep

5 OO0yuaromuiicst

- TIOJTHO M3J1araeT U3y4eHHBIH MaTepua, 3HaeT Bce GOPMYIIbI, TPUMEHICMbIS
METO/IbI U X TOYHOCT;

- MIOHUMAET MaTepHall, MOXKET 00OOCHOBATH CBOM CYXKJICHUS, TPUMECHUTh 3HAHUS TIPH
peIIeHNY PAKTHYSCKHX 3aa4 3aJJaHui, a TAaK)Ke 3aJaHUI IS CAMOCTOSATEIIBHOTO
BBIIIOJIHEHH,

- M3JIaraeT MaTepHa MOCJICI0BATCIIEHO M MPABUIIBHO C TOYKH 3PCHHS HOPM
JUTEPATYPHOTO SI3BIKA.

4 OOyuaromuiics AaéT OTBET, yIOBIETBOPSIOIINN TEM K€ TpeOOBaHUAM, UTO U IS
«5» 6amIoB, HO JIOMTYCKAeT HECYIIECTBEHHBIE OINOKH, KOTOPBIE CaM ke
UCTIPABIISIET, U HEKOTOPbIE HEOYETHI B IIOCIEIOBATEILHOCTH U O(OPMIICHUH
M3J1araeMoro MaTepHaa.

3 OO6yyaromuiicst 0OHapy>KHMBaeT 3HaHUE U IOHUMaHKEe OCHOBHOT'O MaTepuasa 1o
JTaHHOM TeMe, HO:

- U3J1araeT MaTepual HeMoJHO U I0IyCKAeT HETOYHOCTU B ONIPENEIICHNUN TOHATUH,
3HAHUI METOJIOB, X TOYHOCTH,

- HE yMeeT J0CTAaTOYHO TIyOOKO U JI0Ka3aTelbHO 000CHOBATH CBOM CY)KIICHUS U
HpI/IMeHﬂTI) METOABI,

- M3JIaraeT MaTepuas HEeIocCIeJ0BaTeNbHO, TOMYCKAeT OUTHOKH.

2 OO6yyaromuiicst 0OHapy’>KUBAET CYLIECTBEHHOE HE3HAHNE HEKOTOPOU YacTH pas3zena
U3y4yaeMoro Marepuaia, J0mycKaeT OIIMOKY B (GOPMYIUPOBKE U GOPMYIax, MpH
OIICHKE TOYHOCTH METOJIOB.

1 OOyuaromuiics 0OHapy>KUBAEeT HE3HAHHE HEKOTOPOM YacTu pazjena u3y4aeMoro
MaTepuaa, JOIyCKaeT CyIIeCTBEHHbIE OIIMOKU B (OPMYIUpPOBKE U (hopMynax, npu
OILICHKE TOYHOCTH METOJOB.

0 OOyuaromuiics oOHapy>KMBAET HE3HAHKUE OOJIBIIICH YaCTH pa3jelia n3y4yaeMoro
MaTepuasa U HEyMEeHHE MIPUMEHSTh UX MPU PEeIICHUH MPAKTUYECKUX 3a/1ad.

5.1.2. Oyenounvie mamepuansvl 011 CamMoOCmMoOAmMeNbHOU padbomel odyuaiouiecoca (munoevle
3a0auu) (konmpoaupyemoie komnemenyuu YK-5, IIKC-1)

[lepeueHs TUIMOBBIX 3a/1a4 U1 CAMOCTOSTENIBHOU paboThl C(hOPMUPOBAH B COOTBETCTBHH
C TEMAaTHKOW TMPaKTUYECKUX 3aHATHA MO AUCHUIUINHE «AJJWTUBHBIE CXEMBI JUIsI 3adad
MaTeMaTU4eCKOU (PU3UKH.

CamocrosaTenbHass paboTa OICHMBAETCS  CTENIEHBIO OCBOEHHUS  BOMPOCOB IS
CaMOCTOSITENILHOTO W3YYE€HHUS M WHAWBHUYaTbHBIM BBIIOJIHEHUEM 33/laHUi K MPaKTHUYECKUM
3aHSITHSIM.

Tema: Memoo nepemennvix nanpasnenuii (npoooIbHO-NONEPEUHAA CXEMA)
1. IlpuBecTn K pacyeTHOMY BHMJAY M HamucaTh aIrOpUTM pemieHus cxeMsl [lyrmaca —
Pakdopna:
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CocTtaBuTh NOpOrpaMMy peaju3alldd Pa3HOCTHOM cxeMbl Ha OBM, MoJy4yuTh YHCICHHBIC

pe3yIbTaTHI.
2. [IpuBecTH K pacyeTHOMY BHUIY M HAUCATh AJITOPUTM PEIICHUS CXEMBbI:
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CocTaBuTh nporpamMmmy pceajm3anuu paSHOCTHOﬁ CXEMbI Ha 3BM, MOJIYUYUTb YHUCIICHHBIC

pe3yJIbTAaTHI.
3. JIast MaTpUYHOM 3BOJTIOIIMOHHON 3a/1a4u
0
9@, Ap=0,
ot
p=0, t=0

IIOCTPOMTE CXEMYy II€pEMEHHBIX HampasiaeHud. [locTpoliTe HEABHYIO CXeMy NEPEMEHHBIX
HarpaBJeHUl B ciiyyae A=A + A, + A,.

4. Wckmouure B cxeme [lucmena — Pakdopaa 3Hauenne pyHkuuu Ha ApoOHOM ciloe U
IIOJIYYUTE CXEMY:

j+l J j+l1 J 2 j+l1 Jj
LA S| A A YW i ) )
T 2 4 T

5. IlocTpouTe NMPOAOIBHO-NIONEPEYHYIO CXEMY PEIICHHsI NEPBOM KpaeBOW 3aJadu Uit
JIBYMEPHOT'O YPAaBHEHMS TEIUIONPOBOJIHOCTH.

6. IlpuBecTn K pacdyeTHOMY BHAY IPOJOJBHO-TIONEPEYHYIO CXEMY pELIEHUs IMepBOH
KpaeBOW 3alayd g JBYMEPHOIO YpPaBHEHMs TEILUIONPOBOJHOCTH C KpPAE€BbIMHU YCIOBHUAMU

TPETHETO POJa.
7. TlocTpouTh @JIrOPUTM PpEUIEHMS NPOAOIbHO-IONEPEYHON CXEMBI PELIECHUS IMEpPBOU
KpaeBoM 3ajadyu JUisl JBYMEPHOIO YPAaBHEHMsI TEIUIONPOBOAHOCTH C KPAcBBIMH YCIOBUSIMU
HEPBOrO PoJa.
8. [IpuBecTr pa3HOCTHYIO CXEMY

B ‘ ' .
. T . +Al¢j+l/3+Az¢J+A3¢JZOa
(Dj+2/3 _¢j+1/3 ) )
+4, (9" —p/)=0,
T
JHL 23 ' '
4 4 +A3((p“1—¢)’):0, j=0,1,2,...,
p'=g

K paCU€THOMY BUJY M HallUCATh AJITOPUTM €€ PELICHHUS.
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9. IlpuBecTH pa3HOCTHYIO CXEMY

o _ , . _
u+Al(¢j+%—¢])+A§DJ:F1,

r
AN A A
A N
T

¢]+l_¢l %+An(¢1+1_¢1):0.

T
0
» =8
K pac4eTHOMY BHJly ¥ HAITUCATh AITOPUTM €€ pEIICHUSI.
10. IlpuBenute cxemy Jlyknaca — Pakdopaa kK KaHOHUYECKOMY BUTY.

Tema: Memoo cmaobunuszupyrouieii nOnpasKu
1. IlpuBectu pa3HOCTHYIO CXEMY

QP — it A (¢j+2/3 _(pf): 0,

T
o — j+2/3+A3(¢j+1_§0,;)=0’ j=0,12,...,
(pozg

K pacueTHOMY BUJY.

2. IlomoOpaTe TecTOBBIM mpuMep JUIsl YHMCICHHOM peanu3aluM  ypaBHEHHUs
TEIUIONPOBOIHOCTH C KPa€BbIMH YCIIOBUSMH MIEPBOTO POJia C IOMOILBIO CXEMBI U3 3a1aHus 1.

3. Hamwmcate anroputM peanusanuu pa3sHOCTHOH cxembl Ha DOBM mis ypaBHEHHS
TEIUIONPOBOAHOCTH C KPA€BBIMH YCJIIOBUSMH MIEPBOTO POJIA C IOMOIIBIO CXEMBI U3 3aJaHus 1.

4. CocraBuTh mporpamMmy peanuzanuu Ha OBM  cxembl s ypaBHEHHs
TEIUIONPOBOAHOCTH C KPaeBbIMU YCIOBHUSIMHU IEpBOro poja. IIpoBecTw aHanM3 YUCIEHHBIX
pe3yNbTaToB.

5. TlomoOparb TECTOBBIM mMpuUMEp [UII YUCICHHOW peaju3aliil  ypaBHEHHS
TEIUIONPOBOAHOCTH C KPA€BbIMU YCJIOBUSMHU TPETHETO POJIA C ITOMOILBIO CXEMBI U3 3a/1aHus 1.

6. Hammcatp anroputM peanusanuu pa3sHOCTHOW cxeMbl Ha OBM nns ypaBHeHus
TEIUIONPOBOAHOCTH C KPA€BBIMM YCIIOBUSIMU TPETHETO POJA C MIOMOIIBIO CXEMBI U3 3aaHus 1.

7. CocraBuTh mporpaMMmy peanmsanuu Ha OBM  cxembl Ui ypaBHEHUs
TEIIONPOBOAHOCTH C KPA€BbIMH YCIIOBUSMHU TPETHETO POJIA.

8. I[IpoBecTH aHAJIN3 YHCIICHHBIX PE3YyJIbTaTOB.

9. IIpuBecTH pa3HOCTHYIO CXEMY
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j+ln J . . . .
- 4 +A](¢j+%_¢1)+A¢J=F1’
It h .
+A2(¢j+%_¢]j=oa
T
4 »+(n—1)/
j+1_ J n )
4 ® +An((p1+l (01):0
T
9’ =g

K pacueTHOMY BUJY.
10. Hanucatp anroputm peanusanuu Ha OBM pa3HOCTHOMN cxeMbl U3 3aaHus 9.

Tema: dxonomuunvie pakmopu3o6anHvle cxemol
1. IlpuBectu K (hakTOPU30BAaHHOMY BHUIY U TIOKA3aTh yCTOMYMBOCTH cXeMbl Jlyrimaca —

Pakdopna:

yj+l_yj j+l -
le\l y 2+A,y7,

o1
0

Y Y

=A, (yjﬂ _yj)-

2. IlpuBecTr K (pakTOPHU30BAaHHOMY BUAY H MTOKA3aTh YCTOHYNBOCTD CXEMBI:

1
ﬁE— j '+l . .
= Ay P H(-a)A Y ALY

1
M I

Y Y

:GzAz(yjH_yj)'
T

3. [IpuBennuTe KAaHOHMYECKYIO JBYXCIONHYIO CXEMY
By +Ay=¢,0<t=jr<t,, j=0,L.. y(O) =y, K HHAEKCHOM (opme. CocTaBbTE aIrOpuT™M

peIIeHusl.
4. Kakoil cxeme nepeMEeHHbIX HalpaBJIeHUI SKBUBAJICHTHBI ()aKTOPU30BAHHBIE CXEMBI C

oIepaTopoM
z ch u yx
B=BB, B,=E+wR, Ry=»=—“, Ry=)»-—=.
a=1 ha a=1 ha
2 Yz, 2 Yy,
5. Ilokaxkure, 4TO ONIEPATOPHI Rly = Z s Rzy = Z CONPSDKEHBL IPYT
a=1 rt, a=1 iy

JIPYTY, HO HE SBJISIOTCS] CAMOCOTPSIKEHHBIMH.
6. [IpuBenurte cxemy Kpanka — Hukosicona

1
y,=§A(y+y)+<o, AN=AHA A Y=V

K KAHOHMYECKOMY BUIY (E —-0,57 /\)y,— —AY=0.
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2
T
7. IlokaxuTe, 94TO T00ABICHUE BBIPAKCHUS vy A, A, Tipu QakTopuzanuuu cxembl Kpanka

— Huxoncona (ecnm He Hapymarbh YCTOHYMBOCTB) OyJdeT CIIOCOOCTBOBATH JOCTHIKEHHIO

TOYHOCTH TMOPSIIKA O(h2 +7° )

8. ITokaxkuTe, 4TO 3a7a9e
2
ou

N Y R W B
" ox

a

COOTBETCTBYET (DaKTOpH3OBaHHas cxeMa B,B,y, = Ay+@, y’ ‘7/ =u’, y* =u,(x), B xoTOpOIi

oneparopel UMEKOT BU B, =E—ot A,, A=A +A,, a=12.

9. [MokaxwuTe, uto 3agaya BB,y =AYy + I\ =u’, y" =u(x) >xBuBameHTHA cXeMe
1727 > 7 >

B1)’(1) =F/, F’ :(BIBZ+T/\)yj +z'(pj

j+l

7h:’u

Jj+l

By =y, ¥

ecmn yg =p'" —oTA, ', x =0,1,.
10. IIpuBenuTe TPEXCIONHYIO KAHOHUYECKYIO CXeMy By, +12Ry[—, + Ay =@ K MHJIEKCHOU
t

dopme (B+2zR)y’" =2¢(2R—A)y’ +(B—2R)y’™ + 219’ .

Tema: Memoo cymmapuou annpokcumayuu
1. JIokanbHO-OJHOPOAHYIO CXEMY

a-1

La .
yj+p _yj+ » j+ﬁ j+g
= A)y "+¢, ", a=12,..,p, xew, ,

J+— j+— -

! xeyh,a’ ]:Oala ~-~9]0, azl,p’

y(x, 0) =Uy (x)
MPUBECTU K pacdyeTHOMY BUJy. [locTpoUTh alirOpUTM €€ perieHusl.
2. IlokaxwuTe, uTo M 3agaun Komm
du
“tau=0, u(0)=u,, >0

Kaxxaasa U3 HpOMe)KyTOIIHBIX CXEM
y—y

+a,y=0,

y_y+a2y=0, j=0,1,...; yO:uo, a+a,=a

He 00J1aJjaeT anmpoKCUMaIMei, a OHa JOCTUTAeTCI CyMMapHO.
3. IIpu kaKoM 3Ha4YE€HUU NapaMeTpa o, CXeMma

j+a + a-1
- - -1
P P i+ = &

S —=nloy "+(-a)y " |+e,”
T

OyJIeT SIBHOW 1 B KAKOM — HESIBHOM ?
4. CocTaBbTe aITOPUTM PEIICHUS SBHOW CXEMBI JJIS
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4 i+ j 4ol i+
-y

T A (A M P
2 a a a

5. CocTaBbTE QITOPUTM PEUICHUS HEIBHOM CXEMBI JJIS
. a . a-1
J+= jH—

p p i a-l

. . a
JH— J+=

Y =A, O'Qy]+;+(l—0'a)y P+, 7.

T

6. IIpu kaKoM 3HaUYE€HUU O, CXeMa IOKOMIIOHEHTHOT'O PaCIIEIICHUS

,'+g j+a;
T2 2
y =y
T

. a-l1
Jt—

2 |+, a=12, j=0l1,..

. a
Jt

=A@ o,y ? +(l—0'a)y
OyneTr 6e3yCIIOBHO YCTOMYHUBOM?

. a
4+

L ;
7. HesBuyro cxemy ———=A,| 0,y * +(l—0'a)y " |+¢,” npusemute K

BUTTY

Aya—-Cy, "+B y . =-F ",

j+g j+g -
y "=p ", xey,, a=Lp.
8. IlpuBenuTe pa3HOCTHYIO CXEMY
y_y+a1y:O,
y_y+a2§:(), j=0,1,...; y0=u0, a +a,=a

K pac4eTHOMY BUJY.
9. CocTaBbTe AITOPUTM peATH3ALIUN PA3HOCTHOM cXxeMmbl Ha DBM:

y—y

+a,y=0,

¥+a2§ =0, j=0,1,...; yo =u,, a +a,=a.

10. IlpuBecTH K pacueTHOMY BHUY JIOKAJIbHO-OJTHOMEPHYIO CXEMY U3 IEpPBOI0 3a/laHus B
ClIy4ae KpaeBbIX YCIOBUH TpeThero pojaa. [IocTpouTs anroput™M peanusanuu CXeMBbI.

Tema: «Memoo cymmapnoi annpokcumayuu 011 0000uieHH020 ypagHenus oughhyzuu
6 MHO20MEPHOIL odnacmuy

1. TlpuBecTm K pacyeTHOMY BHJAY JIOKaJbHO-OJHOMEPHYIO CXEMY ISl peIIeHUs
0000menHoro ypaBHeHus: au(dy3ud B Clydae IMPOU3BOJBHONW 00JacTH JIO0OT0 dHCIa
WU3MEPECHU.

2. CoctaBuTh alropuT™M peanusanud Ha OBM n0KadbHO-OJTHOMEPHOW CXEMBI IS
peneHnst 00001eHHOT0 ypaBHEHHs AU Py3un ¢ KpaeBbIMU YCIOBHSIMHU MEPBOTO poja B ciaydae
IPOU3BOJILHON 00JIaCTH JI000T0 YUCTIa U3MEPEHHH.

3. CocraButh anropuT™m peanu3aiuud Ha OBM NOKalbHO-OTHOMEPHOW CXEMBI IJIs
pelieHus: 06001IeHHOT0 ypaBHEHUS AUPGY3UU C KpaeBbIMU YCIOBUSMHU TPETHETO POJA B Cllydae
MIPOU3BOJILHON 00IacTH JF000T0 YUCIIa U3MEPEHUH.
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4. TlomoOpaTh TECTOBBIM MpPHUMEP, COCTAaBUTh MporpamMmy peanuszanuun Ha OBM
JIOKaJIbHO-OJJHOMEPHOW CXEMBI IS perieHust 00001eHHoro ypasHenus auddysuu ¢ KpaeBbIMH
YCIOBHSMHU IEPBOTO poJa B ciydae ABYMEpHOH oOmactu. IIpoBecTH aHamm3 4YHCICHHBIX
pe3yJbTATOB.

5. IlomoOpaTe TECTOBBII HpUMEp, COCTaBUTh Hporpammy peanusanuu Ha OBM
JIOKAJIbHO-OJJTHOMEPHON CXEMBbI JUIsl pelieHrs 0000UIeHHOro ypaBHeHUs nuddy3un ¢ KpaeBbIMU
YCIOBUSIMU TpPETHErO0 pojila B ciydyae AByMepHoWl obnactu. IIpoBecTw aHamu3 YUCIEHHBIX
pe3yJbTaTOB.

6. CocraBuTh 3a/a4y JJIsl TOTPEIIHOCTH JIOKAIbHO-OJTHOMEPHOM CXEMBbI AJisi pelleHus
0000meHHoro ypaBHeHus nuGQy3Ud B Cliydae NPOU3BOJIBHONW o0O0JacTh r0O0ro 4mcia
U3MEPECHUM.

7. OnpenenuTh MOTPEIIHOCTh AaNMPOKCUMAIIUN JIOKAJIIbHO-OJTHOMEPHOH CXEeMBbl ISt
pemieHuss 0000UIEHHOTO ypaBHeHHs U(dy3UH C YCIOBHUSMH IEPBOrO pojaa B clyyae
MIPOU3BOJIBLHON 00JaCTH JHOO0TO YHCIIa U3MEPEHHH.

8. IlpuBecTr K KAHOHUYECKOMY BHLY JIOKaTbHO-OJHOMEPHYIO CXEMY U IIPOBEPUTH
BBITNIOJTHEHHE YCIIOBUH Ha KO (PUIIMEHTHI 1S MPUMEHEHHSI PUHIIUIIA MAKCUMYMa JJIs1
00001eHHOT0 YpaBHeHUs TUd(y3UH C YCIOBUSIMHU [IEPBOTO POJIA.

9. OmpenenuTh NpU KaKOM YCIIOBHH Ha IIAr 10 BPEMEHHOW NMEpPEeMEHHOW MMEET MECTO
YCTOMYUBOCTh  JIOKAJILHO-OJTHOMEPHON CXEeMBbI Ui pelIeHUs OOOOIIEHHOTO YpaBHEHHS
mudQy3un ¢ yCIOBHSMH TIEPBOTO poJa B Cllydae IMPOU3BOJIBHON 00JacTH JOO0ro dmcia
U3MEPECHUM.

10. OmnpenenuTh CKOPOCTb CXOJUMOCTH JIOKaJIbHO-OJHOMEPHON CXEMBI JUIS PEIIeHUs
00001eHHOr0 ypaBHeHUs JudQy3ud B cllydae IPOU3BOJIBHOW 00JacTu JIr000ro 4Yucia
A3MEPEHUM.

Tema: «Memoo cymmapnoil annpokcumayuu 01 0000uieHno20 ypasnenus oughdysuu
€ COCPeOOmoUeHHOIl MEeNI0EMKOCHBbIO 8 MHO2OMEPHOIL 001acm )

1. TlpuBecTm K pacyeTHOMY BHAY JIOKaJbHO-OJHOMEPHYIO CXEeMY /ISl peIIeHUs
0000meHHoro ypaBHeHHsT JIUG(PY3UHM C COCPEIOTOUYCHHOW TEIUIOEMKOCTBIO B  Cllydae
IIPOM3BOJILHON 00J1aCTH JTF0O0TO YUCIIa U3MEPEHUIA.

2. CocraBUTh anropuT™M peanuzanuu Ha OBM J0KanbHO-OJHOMEPHOW CXEMBI ISt
peuieHuss 0000IIEHHOr0 ypaBHEHUS JUPPY3UN ¢ COCPEAOTOUCHHOM TEIMIOEMKOCTBIO B Cllydyae
IPOM3BOJILHON 00JIaCTH JH000T0 YUCIIa U3MEPEHHH.

3. IlomoGpath TecTOBBII HpuUMep AJs pelieHus 0000IEeHHOro ypaBHeHUs auddy3un c
COCPEIOTOUEHHOM TEIIIOEMKOCTBIO B ClIydae IByMEpHON 00JIacTH.

4. CocraBuTh mnporpamMmy peanu3anuu Ha DBM JOKaJIbHO-OJHOMEPHON CXEMBI ISt
petieHusi 0000IEHHOTO ypaBHEHUST TUPPY3UU C COCPEAOTOYCHHOM TEMIOEMKOCTBIO B CITydae
JIBYMEPHOM 0051acTH.

5. IIpoBecTH aHAJIN3 YUCIEHHBIX PE3YIbTaTOB.

6. CoctaBuUTh 3a7auy JUIsl MOTPEIIHOCTH JIOKATbHO-OAHOMEPHOU CXEMBI JUIsl peIIeHUs
0000menHoro ypaBHeHuss udPy3un ¢ COCPEAOTOUEHHOW TEIIOEMKOCTBIO B cllydae
IPOM3BOJILHON 00JIACTH JF000T0 YUClIa H3MEPEHHH.

7. OnpenenuTh MOTPEIIHOCTh AaNMPOKCUMAIIUN JIOKAJIbHO-OJTHOMEPHON CXeMbl st
pemieHus: 00001eHHoro ypaBHeHHs TU(DPy3Un ¢ COCPEeTOTOUCHHON TETUIOEMKOCTBIO B CIIydae
IIPOM3BOJILHON 00JaCTH JTH0O0TO YHCIIa U3MEPEHHH.

8. [IpuBecTr K KAHOHUYECKOMY BUY JIOKATbHO-OJTHOMEPHYIO CXEMY U IIPOBEPHUTH
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BBITNIOJTHEHHE YCIIOBUHM Ha KO3 PUIIMEHTHI ISl MPUMEHEHHsI PUHIUIIA MAKCUMYMa JJIs1
00001eHHOT0 ypaBHEeHUS TG (HY3UU C COCPETOTOYCHHON TETNIOEMKOCTHIO.

9. OnpenenuTs NpU KaKOM YCJIOBHUM Ha IIar 10 BPEMEHHON NMEPEMEHHONW MUMEET MECTO
YCTOMYUBOCTh JIOKAJIbHO-OJTHOMEPHON CXEeMbl JJIsi pelieHus O0O0OOLICHHOTO ypaBHEHHS
TuGy3un ¢ COCPENOTOYCHHOM TEIUIOEMKOCTBIO B Cllyyae MPOU3BOJBHON 001acTH J11000TO
4yrciia U3MEpPEHHUI.

10. Ompenennutb CKOPOCTh CXOAUMOCTH JIOKAJIBbHO-OJHOMEPHOM CXEMBI JJIs PEIICHMS
00001meHHoro ypaBHeHus auddy3un ¢ CcOCpedOTOUEHHOM TemIoEMKOCThIO B  cllydae
MIPOU3BOJIBLHON 00aCTH JHOO0T0 YKCIa U3MEPEHHIA.

Tema: Mnozokomnonenmuble 6eKMOPHbBIE CXEMbl PACU{EnIeHUA 014 a0CMPaKmHoil
3a0auu Kowu
1. IToxaxwure, KaKk MPOMCXOAUT ANIMPOKCUMALMs pelieHus 3a1a4u Koy B BEKTOPHBIX MOJENSX
Pa3HOCTHBIX CXEM.

2. OnpenenuTe NOTPEMIHOCTh ANMMPOKCUMAIIMN BEKTOPHO-aJIUTUBHOM CXEMbl pEUICHUs 3a/1auu
Komm.

3. Ilokaxkure, Kak NPOUCXOAUT AaNIpPOKCHUMAIUs KaXJOW KOMIIOHEHTOW BEKTOpa pPELICHHS
BEKTOPHO-a/IIUTUBHON CXeMbI perieHus 3aaaun Komm.

4. TlokaxxuTe CBsI3b BEKTOPHO-aJIUTUBHBIX cXeM s 3agaud Komwm ¢ mMeronamu cyMMapHOU
annpoKCUMALIUU.

5. Iokaxure cBA3b BEKTOPHO-aJAUTUBHBIX CXEM C JIOKAJIIbHO-OJHOMEPHBIMU METOIaMHU.

6. IlpuBenruTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIO CXEMY pacLIeIIeHus Uil a0CTpaKTHOU 3a/1auu
Komm k pacueTHOMY BUTTY.

7. COCTaBUTh QITOPUTM pEATU3ALMH MHOTOKOMIIOHEHTHOW BEKTOPHOW CXEMBbl pacLICIUICHUS
115 abctpakTHOM 3aaaun Koy,

8. ITonGepuTe TeCTOBBINA MpUMep abCcTpakTHOM 3a1aun Komu 17151 ee uncieHHON peann3anuy.

9. Hanummre nporpammy peanuszauud Ha OBM MHOrOKOMIIOHEHTHOM BEKTOPHOW CXEMBI
pacuieruieHus 411 TeCTOBOTO IpuMepa abctpakTHo 3anaun Koy,

10. [TpoBenuTe aHaIN3 MOJYYEHHBIX YHCIEHHBIX PE3YJIbTATOB.

Tema: Paznocmmuvie cxemvl peuieHuA HECMAUUOHAPHHIX MHOZOMEPHBIX 3a0aY
1. ITokaxute, Kak MCIONb3YIOTCS CHCTEMbl OJHOTUIIHBIX TOJ3aMad JUIsl TMOCTPOEHUS
Pa3HOCTHBIX CXEM pEIICHHUs] HECTAallMOHAPHBIX MHOTOMEPHBIX YpPAaBHEHUN C TpaHUYHBIMU
YCIIOBUSIMHU IIEPBOTO POAaA.

2. Tlokaxute 6€3yCIOBHYIO YCTOMUMBOCTE MHOITOKOMIIOHEHTHOM Pa3HOCTHOM CXEMBI.

3. IlokaxwuTe BbIOOp pelIeHUs] MHOTOKOMITOHEHTHON pa3HOCTHOM CXEMBI.

4. OmnpenenuTe MOTPEIIHOCTD AMMPOKCUMAIMA BEKTOPHO-aITUTUBHON CXEMbI peIlIeHUs NepBOi
KpaeBo 3a/1ayl MHOTOMEPHOI'0 HECTAIIMOHAPHOT'O YPaBHEHUSI.

5. IlpuBenuTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIO CXEMY pacUICIUIEHUs UIsi MHOTOMEPHOTO
HECTAllMOHAPHOT'O YPaBHEHUS C TPAHUYHBIMH YCIOBUSIMU IIEPBOT0O POja K paCU€THOMY BUIY.

6. CocTaBUTh aNTOPUTM pEATU3ALUA MHOTOKOMIIOHEHTHOIO BEKTOPHOIO pACHICTUIEHUS MAJIA
MHOTOMEPHOT'0 HECTALIMOHAPHOTO YPABHEHHUS C TPAHUYHBIMU YCIOBHUSIMH IIEPBOTO POJA.

7. llonOepuTe TECTOBBI mNpuUMep s MHOIOMEPHOTO HECTAllMOHAPHOTO YpaBHEHUS C
TPaHUYHBIMHU YCIOBHSIMU IIEPBOTO PO Ul €ro YHCIEHHOW pealln3alily.

8. Hanumure nporpammy peamn3anui Ha OBM MHOTOKOMIIOHEHTHOW BEKTOPHOW CXEMBbI
pacIIernyieH s A1l TECTOBOTO IpUMepa HECTALIMOHAPHOTO YPaBHEHUS C TPAHUYHBIMHU YCIOBUSIMH
NEepPBOro poja.
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9. IlpoBenuTe aHaIM3 MOMYYEHHBIX YUCICHHBIX PE3YJIbTATOB.

0 "
Yoy AV =F, + f(t), t"<t<t"™',  a=1,2p, Bepaxaer

10. IlokaxkuTe, YTO CHCTEMa

HEIPEPBIBHBIN aHAJIOT BEKTOPHO-aIIUTUBHOIO METOA.

Tema: Bexkmopmuvie adoumuenvie cxemvl 0714 607HO0B020 YPAGHEHUs € HEUOEAbHOIUl
cpeoe
1. ITokaxkutre, Kak NPOUCXOAUT ANIPOKCHMAllMs PpEUIEHUS BOJHOBOI'O ypaBHEHUS B
HEUJICAIbHOM Cpelleé C YYETOM BS3KOCTM M TEIUIOIPOBOJHOCTH B BEKTOPHBIX MOJEISAX
Pa3HOCTHBIX CXEM.
2. OnpenenuTe NOTPEUIHOCTh ANIPOKCUMALMKA  BEKTOPHO-aJAUTHUBHON CXEMbl pELICHUs
BOJIHOBOT'O YPaBHEHHUSI B HEUACAIBHOW CPEZIE C YUETOM BSI3KOCTH U TEIJIONPOBOIHOCTH.
3. Ilokaxkure, Kak NPOUCXOAUT AaNIPOKCUMAUUs KaXJAOW KOMIIOHEHTOM BEKTOpa pEIICHUS
BEKTOPHO-a/I/INTUBHON CXEMBbI PEIICHHS BOJHOBOI'O YPAaBHEHMS B HEHUJICAJIBHOM CpElEe C yUETOM
BSI3KOCTHU U TEIJIONPOBOJIHOCTH.
4. TlokaxxuTe CBS3b BEKTOPHO-ATUTHBHBIX CXEM JUJIsl BOJIHOBOTO YpaBHEHHUS B HEHJ€aIbHOU
Cpeie ¢ y4eTOM BS3KOCTH U TEILIONPOBOJHOCTH C METOAAaMU CyMMapHOW alllpOKCUMALIHH.
5. Ilokaxkure cBsI3b BEKTOPHO-AAAUTUBHBIX CXEM C JIOKAJIbHO-OTHOMEPHBIMU METOJAMU.
6. [IpuBenruTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIO CXEMY PACILEIICHUS JIs1 PELIEHUs BOJIHOBOI'O
YpaBHEHUS B HEUJICATILHOM CpeJie C yU€TOM BA3KOCTHU U TEIJIONPOBOJAHOCTU K paCYETHOMY BUITY.
7. COCTaBUTh QJITOPUTM pEATU3ALUM MHOTOKOMIIOHEHTHOM BEKTOPHOW CXEMbl pacLICIUICHUS
JUIs1 BOJIHOBOT'O YPABHEHUS B HEUJIEATbHOM CpeJie C YUYETOM BSI3KOCTH M TEIIONPOBOIHOCTH.
8. IlomOepuTe TECTOBBIM MpPUMEp pPELICHHs BOJHOBOTO YpPaBHEHHs B HEWACATBHON cpene ¢
Y4€TOM BSI3KOCTH M TEILIONPOBOJHOCTH JUJIS €r0 YUCICHHON pean3aliu.
9. Hanumiure mnporpammy peanuszannn Ha OBM MHOTOKOMIIOHEHTHOW BEKTOPHOW CXEMBbI
pacUIeIUIeHus Ul TECTOBOTO MPHUMEpa PEIIEHNs BOJIHOBOIO YPAaBHEHMS B HEUJICAIBHOU Cpesie ¢
Y4E€TOM BS3KOCTH U TEIJIONPOBOAHOCTH.
10. IIpoBeauTte aHANNU3 MOTYYEHHBIX YNCIEHHBIX PE3YJIBTATOB.

Tema: Bekmopnvie adoumugnbvle cxemul 013 607IH06020 YPAGHEHUA 6 PENLAKCUPYIOULUX
cpeoax
. Ilokaxxure, Kak NPOUCXOAWT aANIPOKCHMALMS PpELICHUS BOJHOBOTO YypPaBHEHHUS B
PETaKCUPYIOLIUX Cpeax B BEKTOPHBIX MOJAEIIAX PA3HOCTHBIX CXEM.
2. Ompenenure TMOTPEIIHOCTh ANNPOKCUMAIMU  BEKTOPHO-aTUTUBHOW CXEMbl pEeIleHUs
BOJIHOBOT'O YPaBHEHHsI B PEIIAKCUPYIOLIUX CPElIax.
3. Ilokaxure, Kak HPOUCXOAMUT AamMpOKCUMAIMS KaXJAOW KOMIIOHEHTOH BEKTOpa pelIeHUs
BEKTOPHO-aIIUTUBHON CXEMBI PELIEHHS BOJHOBOTO YPAaBHEHHUS B PEIAKCUPYIOIINX Cpeax.
4. TloxaxxuTe CBSA3b BEKTOPHO-aJAUTUBHBIX CXEM JUIsl BOJIHOBOIO YPaBHEHHS B PEIAKCUPYIOLINX
cpenax ¢ METOJJaMHU CYMMAapHOH alpoOKCUMAalUU.
5. Ilokaxxure cBA3b BEKTOPHO-aJAUTUBHBIX CXEM C JIOKAJIbHO-OJJHOMEPHBIMHA METOIAMHU.
6. [IpuBenrnTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIO CXEMY PaCIIEIUICHUs] 1) PEIIEHUs BOJIHOBOTO
YPAaBHEHUS B PEIAKCUPYIOUIUX Cpefax K paCU€THOMY BUY.
7. CoCTaBUTh QJITOPUTM peaTN3allMl MHOTOKOMIIOHEHTHOW BEKTOPHOM CXEMBI pPacCHICIUICHUS
JUIS1 BOJIHOBOT'O YPABHEHUS B PEIAKCHPYIOLIUX Cpeaax.
8. IlonOGepuTe TECTOBBIA MpPUMEP pEIICHUS BOJIHOBOTO YPAaBHEHHS B PEIAKCHPYIOUIUX Cpeaax
JUISL €70 YMCIIEHHON peallu3aliu.
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9. Hanumure nporpammy peanu3zanuu Ha OBM MHOTOKOMIIOHEHTHOM BEKTOPHOM CXEMBbI
paclICIUIEHUs] U1 TECTOBOIO IPHUMEpa PELICHUS BOJHOBOTO YPAaBHEHHUS B PEIAKCUPYIOLIUX
cpenax.
10. IIpoBeauTte aHaNMU3 MOJYyYEHHBIX YNCIEHHBIX PE3YJIHTATOB.

Tema: Bexmopnvie adoumugnsie cxemul 0711 MOOUDUUUPOBAHHO20 YPAGHEHUS
enazonepeHoca.
1. [TokaxuTte, KaKk MPOUCXOIUT aANMPOKCUMAIUS PELICHUS MOAU(PHUIMPOBAHHOTO YpaBHEHHS
BJIarOIepeHOCca B BEKTOPHBIX MOJENISAX PA3HOCTHBIX CXEM.
2. OnpenenuTe NOTPEUIHOCTh ANIPOKCUMALUKA BEKTOPHO-aJAUTHUBHON CXEMBbl pELICHUs
MOIU(HUIIMPOBAHHOTO YPaBHEHHUS BJIarornepeHoca.
3. Ilokaxxure, Kak IPOUCXOAMUT AaNMpPOKCUMAIMS KaXJAOH KOMIIOHEHTON BEKTOpa pEIICHUS
BEKTOPHO-aITUTUBHOM CXEMBbI pelieHHsI MOAU(DUITUPOBAHHOTO YPaBHEHHSI BIIArONepeHoca.
4. TlokaxxuTe CBS3b BEKTOPHO-aJMUTUBHBIX CXeM IS MOAU(DUIIMPOBAHHOTO YpPaBHEHHS
BJIarorepeHoca ¢ METOJaMU CYMMapHOM annpoKCUMaIliu.
5. Ilokaxkure cBsI3b BEKTOPHO-aJAUTUBHBIX CXEM C JIOKAJIbHO-OJIHOMEPHBIMU METOJJAMHU.
6. [IpuBenuTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIKO CXEMY paclICIUICHHs i1 pelleHUs
MOJIM(UIIMPOBAHHOTO YPAaBHEHUS BIAronepeHoca K pacueTHOMY BUY.
7. CocTaBUTh ANTOPUTM peaM3allUd MHOTOKOMIIOHEHTHOW BEKTOPHOM CXEMbl pacUIeIICHUs
JUTSL MOAM(UIIMPOBAHHOTO YPaBHEHHUSI BJIarolepeHoca.
8. IlombOepuTe TECTOBBIA NMPHMEP PEUICHHS MOJU(PHIMPOBAHHOTO YPAaBHEHUS BIIAarormepeHoca
JUISl €70 YMCIICHHON pealln3aluu.
9. Hanumure nporpammy peanuzauuu Ha OBM MHOIOKOMIIOHEHTHOW BEKTOPHOM CXEMBbI
pacuieruieHust i TECTOBOTO IpuUMepa pelleHdus MOAU(UIMPOBAHHOTO  YpaBHEHUS
BJIarorepeHoca.
10. IIpoBeauTe aHaIN3 NOJYYEHHBIX YHCIECHHBIX PE3YyJIbTaTOB.

Memoouueckue pekomenoayuu no peuieHuro 3a0au

[Ipuctymass x pemieHHro 3aga4, HEOOXOJUMO BHUMATEIBHO H3YyYUTh TEOPETUUYECKUM
MaTepual 1Mo TeMaM, pa300paTh NMPUBOJUMBIE B TEOPETUYECKOM Marepuaie mpumepsl. [lpu
BBITTOJIHEHUH 33JIJaHUH UCTIOIB3YIOTCS (POPMYIIBI 1 METOIbI, IPEICTABICHHBIE TIO0 KaXI0H TeMe.

Llens 3amanuii — chOpMHUPOBATH HABBIK PEIICHUS MPAKTUYECKUX MPHUKIAAHBIX 3a7a4
YHCJIICHHBIMU METOAAaMHU, HABBIK OIICHKKW TOYHOCTHU IMOJTYUCHHOI'0 PCHICHHA W aHAJIM3a IMOBCACHHA
0HII/I6OK, qTO SABJIACTCS H€06XOI[I/IMI)IM IIpy NPUMEHCHNHN YUCIICHHBIX METOO0B.

Kpumepuu ¢hopmuposanus oyenok 01a camocmoamenvHoii padbomasl 00yuarouiecocs
(munoeuie 3a0auu)

CaMOCTOSTEIbHOE BEIIOJIHEHUE SajlaHI/Iﬁ Ha MPAKTHYCCKUX 3aHATHUAX, a TAaKXKE BHC
ayJIUTOPUU SBIISIETCS OJHUM U3 OCHOBHBIX CIOCOOOB yu€Ta 3HaHHUM OOydYaromierocs Mo
JTUCITUTIIINHE «AIUTUBHBIE CXEMBI JUTSI 33/1a4 MAaTeMaTUIeCKOU (PU3UKM».

B pesynbTare camocmoamenvrol pabomsi 3HaHUS OOYYAIOIIETOCs OLIEHWBAIOTCS IO

HIJKE CIICITYIOIIEH IIKae.

KoumnuectBo Kpurepun ouennBanus
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5 OOyuaromuiics
- MOKa3aj IIyOOKHMe 3HaHWs MaTepHuajia IO IOCTaBJICHHBIM BOMPOCaM, I'PaMOTHO,
JIOTUYHO €T0 M3JIaraet, CBOOOIHO UCIIONB3yeT HEOOX0 UMbIe (POPMYJIBI IIPU PEIICHUU
3a/1a4;

- 3HaeT Bce (OpPMYJIbl, IPUMEHIEMBIE METO/IBI U UX TOYHOCTD;
- MOKET NMPUMEHSThH 3HAHUS TIPU PEIICHUU MPUKIATHBIX 3324 JIIs
CaMOCTOSITEJILHOTO BBITIOJIHEHUSI.

4 OO0yuaromuiicst
- Ia€T OTBET, YIOBJIECTBOPSIOUINIA TPEOOBAHUIM;

- TBEpJO 3HAeT Marepuall, TPaMOTHO €ro M3jaraer, He JOIMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B MPOIIECCE PELICHUS 3a/1ay;
- CaM HCHIPABJISICT CBOM HECYIICCTBEHHBIE ONIMOKU ¥ HEKOTOPHIC HEIOYETHI.

3 OO0yugaronuiicss 0OHapy>KMBaeT 3HAaHUE ¥ IOHUMaHUE OCHOBHOT'O MaTepuara 1o
MIOCTABJICHHBIM BOIIPOCaM, HO HE YCBOMJI BCE €TI0 JICTAJIH, IOMYCKAET OT/ICIIbHBIC
HETOYHOCTH TP PELICHUH 3a]1a4.

2 OO6yyaromuiicss 0OHapy>KMBaeT HEMOJIHOE 3HaHUE ¥ IOHUMaHHEe OCHOBHOTO
Marepuaa 1o MocTaBICHHBIM BOIIPOCaM, HE YCBOWII €T0 JeTalle, J0IycKaeT
HETOYHOCTH TIPU PEIICHUU 3a]1au.

1 OOyuaromuiicss OOHapY>KUBACT 3HAYUTEIHLHOE HE3HAHNE U TIOHUMaHUE OCHOBHOTO

MaTepHaJia 1o 1nmoCTaBJICHHBIM BOIIPOCaM, HC YCBOUJI €TO ,I[eTaJ'IeI‘/‘I, AO0ITYCKacT
CYIIECCTBCHHBIC HCTOYHOCTHU NIPH PCIICHUHN 3a1a4.

OO0yuarouuiics AomycKaeT rpyoble OIMOKY B OTBETE Ha [TOCTAaBJICHHbIE BOIIPOCHI U
IIPU PEUICHNH 3a/a4.

5.2. Ouenounvie mamepuanvt 01: pydesHcHO20 KORMPONA

Pyb6eorcnviii konmpons TPOBOAUTCS C LEIBIO OMPENETICHUsI Ka4yeCTBAa OCBOCHUS y4eOHOTO

Marepuaga B IeJI0oM. PyOexHbIi KOHTPOJIb OCYHIECTBIsIeTCs 1O Oojee WIM MEHee

CaMOCTOATCIIBHBIM pa3JicylaM KypCa U IMPOBOJAUTCA 110 OKOHYAHUHU HU3YUYCHUA MaTcpuajlia B

3apaHCcC YCTaHOBJICHHOC BPpEMH.

B Teuenne cemectpa MPOBOAUTCS mpu pyOEHCHbIX KOHMPOJIbHLIX MEPONPUIMUL NO

epaghuxy.

PY6G)KHLIﬁ KOHTPOJIb MPOBOAUTCA B BHUAC KOJIIOKBUYMOB (I/IJ'II/I CaMOCTOATCIIbHBIX,

KOHTpOJIBHBIX) Ha IMPAKTUYCCKUX 3aHATHAX.

BrimonHsemblie paboThl XpaHsTCs Ha Kadeape B Te4eHHe y4eOHOro roja u 1no TpeOoBaHHUIO

IPEIOCTaBIAIOTCS B YIpaBieHHE KOHTposidi KadectBa. Ha pyOexHble KOHTPOJIbHbBIE

MCPONPUATHA BBIHOCUTCSH HpOl"pElMMHLIfI MaTcpHrall (paB)ICJ'IBI) 10 JUCIHHUITIIMHE.

HpOBGI[CHI/Ie 63HHLHO-pCf/'ITHHTOBLIX KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ JJI1 UHBAJIMAO0B M JINI]

C OIrpaHNM4YCHHBIMHA BO3MOXHOCTAMU 310pOBbA Io JUCITUITIINHE obecneunBaeTCa

aalITUPOBAHHBIMHU KOHTPOJIBbHO-U3MCPUTCIIBHBIMU MarcpuruajiaMu n COOTBeTCTByIOI_HeI\/’I

TEXHOJIOTHEH aTTEeCTaIluH.
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5.2.1. Ouenounvie mamepuanst 0,11 KOHMPOALHOU PAadOMbL (KOITOKEUYMOB)
(konmpoaupyemoie komnemenuyuu YK-5, IIKC-1)
Tunoegvle sapuanmul KOHRMPONALHHIX PAdOM
Bapuanm 1.

3aoanue 1.
1. Ommemvme npasunvubiii omeem: MATPUUHYIO OJHOPOIHYIO 3a/1a4y

0
9@ Ap=0,
Ot
p=g npu t=0
alMmpoOKCUMUPYET Pa3HOCTHASI CXeMa
Jj+l J j+1 J J Jj-1 Jj+l J
— _+_ —
T 2 T
-1 j+1 iy J*_ ol
+
2t 2 T 2
2. Ommemvme npasuibHblli omeem. pa3HOCTHAS CXeMa
5
L _"9P 1 Ap=0
/2
1
7 A
¢ (D + A(p}+l — 0
/2
ectb cxema Kpanka — Hukoscona, 3anucannas Jijisi THTEpBaIOB
M ¢ St<tj+l, tHl <t<t,, 0oz, srsrji, tjw <t<t
2 T2 2 2
O g, <e<t |, t <<t Ut <t<t, t;<t<t
J+5 J+5 J_E j+5

3. Ommemovme npa6uﬂbelﬁ omeem. CXEMa METoaa NCPEMCHHBIX HaHpaBJ'ICHI/Iﬁ JJIA 3aga49u

op
—+Ap=0,
ot v
p=g npu t=0
UMEET BH]T
j+l j+l j 2 L j+l Jj+l
w ¢ +A(¢ 2“” j+%A1A{—‘” g”J:o A A((o 2“”} 0
T T T
Jj+l_ j-l j+l Jj+l j+l1 2 i+l j
A A (0 NP S O bt A (AN 20 W SPWPY i 0 IO
T 2 27 2 4 T

4. Jlononnume: nockonbky cxema Ilucmena — Pakdopna peanusyercss METOIOM MPOTOHKH, €€
€I11€ Ha3bIBAIOT CXEMOH ... - ... IPOTOHKHU.

IIpasunvuolii apuarnm omeema. MPOIOIBLHO-TTONEPEUHOM.

5. Ommemome npasunvnwviti omseem: cxeMa Kpanka — Hukoncona uMeer nopsijiok TOYHOCTH 110
T

M 1 L2 13 Ll 4

3aoanue 2.
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1. Ommemovme npasunvuoviii omeem. cxema Ilucmena — Pakdopaa mmeer TOYHOCTH MO 7
nopsijKa

M2 O1 O3 0O4

2. [lononnume: cxema METOJa MEePEeMEHHBIX HANPABICHUN HEMPUTOJHA IS ... MapabOIMIECKOM
3a/1a4H.

Ilpasunvhuiti gapuanm omeema: TPEXMEPHOI.

3. Jononnume: ceTka @, AN ABYMEPHOW 3aJauyd IMpPENCTaBISETCS KaK COBOKYIHOCTH Y3JIOB,

PacCIOJIOKEHHBIX HA CTPOKAX WU Ha #H#H.

Ilpasunvhvie sapuanmovl omeema: CTONOIAX.

4. /[ononnume: OCHOBHAsI UJies SKOHOMUYHBIX METOJ0OB COCTOUT B CBEJEHUU TMIepexo/ia co ### Ha
### K Mocaen0BaTeIbHOMY PELICHUIO OJJHOMEPHBIX 3aj1a4 BUIa

Ay, —Cy+By,, =—F, i=1,N-I,
A >0, B >0, C,2A+B,.

Tlpasunvhuiii sapuanm omeema: Cios; CIOM.

5. Ommemvme npagunvbHblll omeem. O CXEME NEPEMEHHbBIX HapaBJIEHUHN BAOJIb CTPOK U BIOJb

CTOJIOIIOB PEIIAIOTCS OJTHOMEPHBIC YPABHEHUS

v Ay —Cy+By, =-F, i=l,N-],
A >0, B>0, C,2A +B,,

O

Ay —Cyi+ By ,=—F, i=l,N-],
A >0, B>0,C,2A +B,,

ALY =Gy + By, =—F,, i=LN-l, Ay —Cyi+ By, =-F, i=l,N-1,

] L]
A,=B, >0, C.2A_+B,,, A <0, B <0, C,£A+B,.
3aoanue 3.
1. Yemanosume coomseemcmeue
1
Vii, y ? (ilhl ’ izhz)
1
Vi1, y ? ((il - l)hl ) izhz)
Vivsip 1 " (ilhls(iz +1)h2)
Vi yn+1(i1h1 , izhz)

y ((il - l)hn izhz)

1
y ? (ilhla(iz + l)hz)

2. Ommemvme npasunvhviil omeem. B cxeme Kpanka — Hukoncona oneparop A,y uMeeT BUJI

1 rH—l rH—l n+l 1
2 2 2 n+l n+l n+l

M ? Vit =2 2V O E(yilu -2y, + yl‘ﬁl)’

1 n+% n+% n+% 1 n+% n+% n+%

2n Vit =2¥, 2 Vi | O g Vist T2¥, 2+ Vi
3. Yemanosume coomeemcemeue

2

Ay O(h, )
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Y, o(r)

Yy o(z*)

2 o)
o(2h,)
O(h,)

4. Ommemovme npasunvusiii omeem: cxema Kpanka — Hukosicona B kKaHOHHMYECKOM opMe UMeeT
BUJ

M (E-057A)(E-0,57A,)y,=Ay+p O (E+057A)(E+0,57A,)y,=Ay+¢
O (E+zA)E+TA)y, =Ay+¢ O (E-rA)NE-7A)y, =Ay+o

S. Ommemobme npasubHbili omeem.: ¢ MOMOIIBIO cxeMbl Kpanka — HUkoJCOHa MOKHO pelInTh
3agaqy s

M  aByMepHOro mapaboOIMYEeCKOro YpaBHCHHS L] TpéxmepHOro mapaboOIMIECcKOro
ypaBHEHUS
[l omHOMEpHOrO Mapabonnyeckoro ypaBHeHuss [ AByMEpHOTO BOJIHOBOTO ypaBHEHHSI.
Bapuanm 2.
3aoanue 1.

1. Ommemvme npasunvhbii omeem: 3anuch
N,-IN, -1

Z Zy(ilhl’ ih, )V(ilhD ih, )h,h2

i=1 iy=1
ornpenenser
M ckanspHOE POM3BENEHUE B IPOCTPAHCTBE CETOUHBIX (DYHKIIUIA
L] HOpMY B IPOCTPAHCTBE CETOYHBIX (PYHKIIHIA
[l MeTpHuKy B IPOCTPAHCTBE CETOUHBIX (DYHKIIUI
[l pa3sHOCTHBII OnepaTop B MPOCTPAHCTBE CETOUHBIX (DYHKITHIA.
2. Ommemovme npasunbHull omeem. 3aada sl MOTPEIIHOCTH pa3HOCTHON CXEMBbI

By, —Ay=o,
y(x,O) =u,, y‘ = 0
HMeEET BUI

¥ Bz =Az+y, 7,=0, z(x0)=0 O Bz=Az, 2, =0, z(x0)=0
Ll By, —Ay=0, z‘yh:O, z(x,O):O U Bz =Az+vy, z‘yhzo, z(x,O):uo

3. Ommemvme npa@uﬂbezd omeent. HOpMa B OSHCPIrETUYCCKOM MPOCTPAHCTBC HA JJIA

onepatopa A=-A= —(A1 + Az) MMEET BU/]T

2 2 2 2
2 e I I D A
1
m A e P N S (Y RN
4. Ommemovme npasunbHblli omeem. B pa3HOCTHOU CXeMe
{Byt +Ay=0,
}’(O) =U,
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MeTO/1a IEpEMEHHBIX HalpaBiIeHHU onepatop B UMEET BU]
M B=(E+057A)(E+0574,) O B=(E-057A)(E-057A,)
O B=(E+7A)(E+7A,) O B=(E-7tA)(E-1A,)
S. Ommemvme npagunvHulili omeem: B PA3HOCTHOM CXE€ME IIEPEMEHHBIX HaIpaBJICHUM
onepatopsl A, =—A_, a =1,2, aBnsA01cs
M caMmoconpsKEHHBIMH, TIOJIOKHUTEIBHBIMH U IIEPECTAHOBOYHBIMU
OTPUIATEIILHBIMH U TIEPECTAHOBOYHBIMU

U
| OTpULATCIIBHBIMU U CaMOCOIIPS’>KEHHBIMU
] monoXUTEAbHBIMU U HCIICPCCTAHOBOYHBIMU

3aoanue 2.
1. Ommembme npasuvubiii omeem: pa3HOCTHAS cXeMa
{B Y, +Ay=9,
y (0) =U,

¢ onepaTopom B = (E +0,57 Al)(E +0,57 Az) yCTOWYMBA, €CIIN
M B>E+057rA 0O B>E-057A [ B<E+057A [0 B<E-057A

2. Ommemovme npasuibHblli omeem. ISl PEIICHUs] pa3HOCTHOU CXEMBI
{(E ~0,57 A, )(E-0,57 A,)y, = Ay + o,

W(x0)=uy(x), 3, =0
HMCCT MCCTO allprOpHasA OLCHKA

t

@ s+, <hO, 5 (3 lo@F [ O Do), <D0, + 10l

1'=0

1

0 st 20, + g5 (S elo |0 15t+0), 21501+ 1000

t'=0

3. Ommemvme npasunvhvii omeem. TUPHepeHINATbHBIN onepaTop

Lu= i(ka(x,t)a—uj, k>0
ox

a
AlMPOKCUMUPYCT pa3HOCTHLII>i oreparop
-—a

2

] Aa=(aa(x,t)y;a))ca, aa=k£ ) O Aa:(aa(x,t)yf) , a,=k

a’x, a

1 (-1.)
LA, = (aa(x,t)yfd )},Ca, a, :E(k“ +k, ) LA, = (aa(x,t)yxa )xx, a,=k,
4. /[ononnume: METOJl CTaOWIM3UPYIOIIEH MMONPABKU HA3BIBAIOT €IIE ... CXeMaMH MEePEMEHHBIX
HallpaBJICHUM.
IIpasunvhoviti apuanm omeema: HESIBHBIMMU.

5. Ommemovme npasunbHvlil omeem.: CXeMa METO/1a CTA0OMIIN3UPYIOLIEH OMIPaBKU
1

0 ¢’ s j j
+Ap °+Ap +Ap =0,

'+g '+l
J 3 J

_ 3 2 )
u+Az(¢’ 3 _gDJJ:O’
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.2
M _ "3 A A
Tl valom—p)=0. ¢'=g j=012..

MMpUMCHUMaA IJId 3a1a4n

op
—+Ap=0,
Ot 4

p=g npu t=0

C OmepaTopomM
M A=A+A+A, 0O A=A-A-A 0O A=A-A+A-A 0O A=A+A+A+A
3aoanue 3.
1. Ommemvme npasunvuwii omeéem: pa3HOCTHAs cXxema
J+l j+l1 _q)j

i i . j
P "V A +e2(A4, +AA +AA) L2 |+ aaa| PP |=0nonyuaercs
T T T

IIPU UCKJIIOUEHNH B HESIBHOM CXEMeE IIEPEMEHHBIX HAIIPABICHUN 3HAYECHUU
1 1

v q)j%’ (oj% ] (pj% ] (p'i_E’ ¢'7+5 m ¢j+2

2. /lononnume: BTOPOM M TpeTHil LIard B HESIBHOM cXeMe IEepPEeMEHHBIX HalpaBICHUH CIyXaT
LEJIH YJIy4IIEHHUS ...

Ilpasunvnuiti gapuanm omeema: yCTOWUUBOCTH.

3. Ommemvme npasunvuviti omeem: TONPABOUYHBIMU IIaraMyd B HESIBHOM CXeMe MepeMEeHHbIX
HallpaBJICHUM CIIyXKaT

M 11 u Il npo6ubie miaru [ I gpoGueiii miar [ III gpoGueiii mar [ I, 1T apo6HbIe marun
4. Jlonornume: cXeMbl CTAOMIM3UPYIOIICH MTONPAaBKH €IlIe HAa3bIBAIOT CXeMaMH C TOMPAaBKOW Ha

IIpasunvroiii 6apuanm omeema: yCTONUUBOCTB.
S. [ononnume: pasHOCTHas cXeMa Ha (U, IO NEPEMEHHOW [ MOXKET HE WUMETh JIOKAIbHOM

anmpoOKCUMAIINH, OHA JOCTUTAETCS MPU CYMMHPOBAHUHU HEBS30K MO HECKOJIBKHM BPEMEHHBIM
At
Ilpasunvhwiti 6apuanm omeema: CIOSIM.
Bapuanm 3.
3aoanue 1.
1 Ou

1. Jononnume: B ypaBuenun Pu=———-L u— f, dynkuuu f,, a=1, p, obnanaroor Toi xe
##t, uto n QpyHKIUA | (x,t).

IIpasunvuwiii 6apuanm omeema: TAATKOCTBIO.

2. Ommemvme npasuivHblll Omeem. IPU PEIICHUH p -MEPHOH 3a/1a4H BBOASTCS APOOHBIE CIIOU

M ¢ a=tj+a—r, a=12,...p-1 0Ot a:zj+—0”, a=1,p-1
g P "2 P
-1
O ¢ ,=t,+=, j=0,,. O+ 2o+ 25
]+E 2 p p

3. Ommemovme npa@uﬂbezd omeent. TIpU MOCTPOCHUU aIIUTUBHON CXEMBI IJIA p -MCPHOT'O

YPaBHEHHS TEIIONPOBOAHOCTH st F,v =0 monarator
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O vy(x0)=10(x), V(O)(x= tj) = v(l)(x, tj)

] ,t = Jt , a=2,
ol <7

4. I[OHOJ'IHI/ITGZ Pa3HOCTHaA CXEMa

I, ¥, =0, a=1,p ## ypasuenue F, v, =0, a=1,p B OOBMHOM CMBICIIC.

Ilpasunvnuiti 6apuanm omeema: anpOKCUMUPYET.

S. Ommembme npasuibheii omeem: CyMMapHast annpoxkcumanust st Py, =0, a=1p

rapaHTUPYETCS BBINOJHEHUEM YCIOBUU

M L=L+L+.+L,, f=fi+fi+.+f,
O L=L-L-...L,, f=fi+fi+.+f,

p

O f=fi-fyfy L=2L,

a=1

P p
O L=>1, f=If,
a=1 “=

3aoanue 2.
1. /lononnume: ecim L, conepHT MPOU3BOAHBIC JIMIIb IO X, , TO TAKOH ONepaTop Ha3bIBACTCS

HiHE.
IIpasunvHoviu 6apuanm omeema: OTHOMEPHBIM.

p p
2. Ommemovme npasunbHulil omeem.: ycaoBusa L = sz f= Z f,, MOXKHO 0C1aOUTb, TIOJIOKUB

a=1 a=1

4 Lu_il‘auzo(z-)a f_ifa:()(f) (] LM—LaI/t:O(T), f_faZO(T)

a=1

O Lu-SLu=00), f-Sf.=00) O Lu-Yru=0(), r-31=0)
a=1 a=1 a=1 a=1
3. Ommemvme npasunvHvlll omeem. Pa3HOCTHBIN oniepaTop

1 y(+1(1)_y y_y(flu)
Ay=y  =— a4
¥ nn h( h h

a a a

B HEPETYJIPHBIX y37aX X COOTBETCTBYET CIIydaro
(_la) _ " (+la ) — _ "
| ‘x—x =h,<h, O |x—x"<|=h,=h,

O] ‘x—x(fl")‘:h;>ha O ‘x—x(”")

=h,>h,

-~ *
4. Ommemvme npasunvhwlii omeem: oneparop A,y B ciydae, KOTJa sl y31a X € @), Y3l

(#1,)
x““ ey, ,AMEET BUJ

(+1a) _ _ (_la) (+la) _ _ (_la)
@Aay=L[y y_ryoJ ] DAayzl*(y S A J

h\ h h

a a+ a—
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Ly —y  y=yt 1 )
D A = — " + — D A —— (+]a)_2 + (la)
» h[ p p » hi(y y+ )

a a+ a—

5. Ommemvme npasunbHblii omeen: B PETyIAPHBIX y3JIaX JUIs oriepatopa /A 14 BEIOTHAETCS

b Au-Lu=00r) O Au-Lu=0(,)
O Ap—Lu=0r"?) O Apu—Lu=0().

3aoanue 3.

1. Ommembme npasunvubiti omeem: ¢ HEPETYISIPHBIX y3J1ax s oniepaTopa A u BBIIOJIHSIETCA

M Au—Lu=0k) O Au-Lu=0r)
O Au—Lu=0(r) O Au—Lu= O(h;j

2. ﬂonwmume: Pa3sHOCTHaA CXEMa

2 et
y P y P j+ﬂ j+L_] j+3
—r =A,|o0,y ”+(l—aa)y Plve, ?

IIpU 3HaueHuu napamerpa o, =0 saBusercs ### cxeMo.

Ilpasunvhuiii sapuanm omeema: siBHOM.
3. Ommemovme npasunbhwili omeem. pa3HOCTHAS CXeMa

. a Loa-1
J+— JH—

p a-1

-y r j+g Jj+— j+g

s =Aoy PHl-o,)y 7 l+e,

T

SIBJISICTCSI YMCTO HEIBHON CXEMOM IIpHU 3HAYCHUM I1apaMeTpa

Mo,=1 O aa:% 0 o,=1 O o,=0

. a
j+=
4. Ommemvme npasunbHbll Omeem: Pa3HOCTHBIN onepaTop A,y ” MMeeT BUI

o a
+— j+=

- A "+ - ol
M Yoo =2y Ty /h, O Yoo ¥2y, T4y /h,

i

.a
Jr

PR e
3 P P P
O Vi1 — Vi1 /(Zha) O Yi+1 — Vi, /h,
5. ﬂonoleume: JIOKAJIbHO-OAHOMCPHAA CXEMa

"y " P
Aia Vi _Cia Yi, +Bia Vi, 1 :_F'a >

. a . a
Jt= Jt= —

JUIsL OTIpeJieNieHusl 3HaueHus y ”  pemiaercss MeToioM ### BIONb BCeX OTPE3KOB A,

(UKCUPOBAHHOM « .
Ilpasunvublil 6apuanm omeema: TPOTOHKH.
Bapuanm 4.
3aoanue 1.
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1. Ommemvme npasunvusili omeem: peniasi pa3HOCTHYIO CXEMY

L a . a
+= J+—

i i j S
Ai Yi, 4 _Cia Vi, +Bia Vi, +1 :_F'a >

o
i+ Jt=
p

P _—
y /J s X€e 7h
s o = 1,2,. ..,P , MCHSA HaHpaBJIeHI/IH HpOI‘OHOK, OHpe,Z[eJISIIOTCSI 3HAYCHUA

1 .
j+—  j+

2
Moy P,y Pyt Oy =0,
L yj’ j:O’l""’jO [ Ai,,:C’iasBiaa 0(=1:p

2. [lonoanume: 3anada

. a a-1
J+— J+—

z -z * e
T :AZZ p+l//ap’

i+
z "=0, XEY, z(x,0)=0.
€CTb 3aj1a4a JJisl ### JT0KaJIbHO-OJHOMEPHOM CXEMBI.
Ilpasunvruiii apuanm omeema: MOTPEITHOCTH.
3. onoanume: anipuoOpHYIO OIIEHKY PEHICHUS JIOKAIbHO-OJHOMEPHONU CXEMBI B CETOYHON HOpME
npoctpancTBa C MOXKHO MOJYYUTh C IOMOIIBIO ...
Ilpasunvnoiti 6apuanm omeema: MPUHIIMIIA MAKCUMYyMa.
4. Ommemvme npasuibhvili omeem. TPUHIMII MAKCHUMyMa MPUMEHSETCA [JIi CETOYHOTO
ypaBHEHUS
A(P)y(P)= Y B(P,0)y(Q)+F(P), PeQ,

Qelll'(P)

y(P): ,u(P), Pes,
B KOTOPOM KO3(P(UIIMEHTHI TOJKHBI YIOBIETBOPSITH YCIOBUSIM:

¥ A(P)>0, B(P,0)>0, D(P)=A(P)- > B(P,0)=0

Qelr'(P)

A(P)- > B(P,0)<0

Qell'(P)

(P)- > B(P,0)=0

Qelr'(P)

A(P)- > B(P,0)<0

Qelll'(P)

D(P

I
>

(P)=0, B(P,0)>0, D(P)
O A(P)<0, B(P,0)<0, D(P)
(P)=0, B(P,0)=0, D(P)

5. Ommemovme npagunbHull Omeem.: CETOYHAsi HOpMa || y || OIpeensAeTCs
.

@ may| O max|y| O minfy| O maxy|
3aoanue 2.

1. Honoanume: cetka @, = {O,t . :(j+gjr, j=01....j,-lLa= 1,2,...,p} COJIEPKUT HE
+= p
p

TOJIBKO Y3JIbl £; = j7, HO M TaK Ha3bIBacMBbIe ### y3Ibl 1
i+
P

Ilpasunvuwiti 6apuanm omseema. (PUKTUBHBIE.
2. Ommemvme npasuibHbIli Omeem. TP CYIIECTBOBAHUN HEMPEPBIBHBIX MPOU3BOIHBIX
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o0’u 0'u ou O'f
o’ 8x§8x/2, " otox? oxt

JIOKAJIBHO-OJHOMEPHAsA CXeMa I YpaBHCHHSA TCIUIOIPOBOJHOCTH CXOAUTCA PAaBHOMEPHO CO

I<a,f<p

CKOPOCTBIO

V1 O(h2 + r) O O(h3 + rz) O O(h2 + 12) O O(h2 + Tl/z)

3. lononnume: 3aMeHa KJIACCUYECKOIO MOHATHUS alMPOKCUMAIIMH CYMMapHOU pacHIMpseT Kilacc
pelraeMsbIxX 3a/1ay ¥ IPUBOJIUT K ... CXEMaM.

Ilpasunvnuiti 6apuanm omeema: aaAUTUBHBIM.

4. /lononnume: B ciaydae ... allllpOKCUMAIIMM KaXKJasi U3 BCIIOMOTAaTENIbHBIX 3a/1a4y MOXKET U He
arnIMpOKCUMUPOBATH UCXOHYIO 33/1a4y.

Ilpasunvruiii sapuanm omeema: HEOTHOPOIHOM.

5. Ommemvme npasunbHulll omeem: sBHasI pa3HOCTHASI CXeMa

Yy =Ay, ), =0, ¥(x.0)=u,(x)

ou C o’u
JUI1  MHOIOMEPHOIO  YpPaBHEHUs  TEIUIONPOBOAHOCTM —=Lu, Lu= ZLku, Lu=—
1%

t =1 X,

yCTOWUMBA NPU
M r<05h/p O <05k /p O z=05r*/(4p) O 7>0,50/p

3aoanue 3.
1. Ommemovme npasunvHvlli omeem. NBYXCIIOIHAs cXeMa B KAHOHMYECKOI (hopMe 3arnChIBaeTCs
B BUJIE
M By +Ay=¢, 0<t=jr<t,, j=0,1L.. y(0)=y,
U By, +Ay=¢, 0<t=jr<t,, j=0,L.. y(O): Yo
O By +Ay=¢, 0<t=jr<t, j=0,1.. y(0)=y,

O By+Ay., =@, 0<t=jr<t, j=01.. y(0)=y,
2. flononnume: oneparop Buna B =B B,...B, Ha3bIBAIOT #if#.

Ilpasunvuviil eapuanm omeema: GaKTOPU30BAHHBIM.
3. Jononnume: pa3sHOCTHAs cXeMa
By +Ay=9, y(0)= Yo
¢ (hakTOpH30BaHHBIM oreparopoM B =BB,...B, Oyzxer #if#, ecin oneparopel B, B,,....B, -
HKOHOMHYHBIE OIIEPATOPHI.
Ipasunvnvui apuanm omeema: YKOHOMUYHOM.
4. Ommemvme npasunvHvlll omeem. pelieHUEM CUCTEMBI
—Fi — —
Bly(l) =F , Bay(a) = y(afl)’ o= 2,3,...,p
SIBISICTCS

My =y,

1 2 .
Jt= j+= J+—

O yy=y " »

Il
<
~
<
L
I
<

O y'= (p)
Oy =y"+y,
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5. Ommemvme npasunvuvlii omeem: IByMEPHOMY ciydaro (akTopu30BaHHOM cxembl By’ = F/

COOTBETCTBYET CUCTEMA

M Byy=F, Bypy=Yy> O BYu=Yer a=12,
[ Bly(l) = Vo) Bzy(z) =Ya)> U B, V)= Vs A= 0,1.
Bapuanm 5.
3aoanue 1.

1. OT™eTbTe TTpaBUIILHBIN OTBET: B cxeme Kpanka — Hukosicona

o1
Jt

07— ,
T 4+ Ap’ =0
/2 ¢

1

Jt=
%
T/2

orepaTop

Jj+l )
4 +Ap’" =0

[J A — nuHEHHbIH, 3aBUCAIINANA OT ¢ ] A — camMoCOnpsOKEHHBIH, 3aBUCSIIUN OT ¢
[] A — He 3aBUCAILINI OT { CUMMETPUYHBIN M A — nMHEHHBIH, HE 3aBUCSILIUNI OT ¢

2. JIonoJHHUTE: IPY PEIICHUH IBYMEPHOTO 1MapaboIM4ecKoro YpaBHEHUS B @, Ha KaXKIOM CJI0e
MOCJIEIOBATEILHO pelIatoTes ### 3a1aun Buia
Ay —Cy+By,,=—F, i=LN-]
A >0, B>0, C.>2A +B

i

Ilpasunvuuiii eapuanm omseema: OTHOMEPHBIE.
3. OTMeThTe TPaBUIIBHBIM OTBET: 3a7a4a JIsl TOTPEIIHOCTH CXEMBI

By,—ry=g, ¥x0)=u, 3, =0

HMEET BUJT

|Z[ BZt =ANZ +W’ < I = 07 Z(-XJO): 0 D BZ-[ =NZ, Z‘ 7 = 0, Z(X,O): 0
0

Ll By, —Ay=¢, z‘ "= 0, z(x,O) = U Bz =nAz+vy, z‘ = 0, z(x,O): u,

ou

X

a

0
4. OT™MeThTe NpaBUIBHBIN OTBET: onepatop L, u = a—(ka (x, t)
X,

J, k, >0, annpokcuMupyeT
oreparop:

M A, =(aa (x,t)y}a )xﬂ, a, =k£ : j O A, :(aa(x,t)y}a) , a,=k

o
Xo

L A, = (aa (x,t)y;a )}a , a, =%(ka +k£_l“)) U A, = (aa (x,t)yxa )xﬂ , a, =k,

S. OTMeThTE NPaBWIBHBINA OTBET: MIPU NOCTPOEHUH AL IUTUBHON CXEMBI 1L p - MEPHOTO

YPaBHEHHS TEIIONPOBOAHOCTH [t F,v,, =0 monarator

|Z[ v(l)(x’o) =U, (‘x)’ v(a)(x’t . a-1 ] B v(a—l)[x’ t/‘+0‘—1 j’ a= 29 p
» .

] v(l)(x,O) =u, (x), v(a)(x, t )= v(a_l)(x, £ ) ] v(l)(x,O) =u, (x), v(o)(x, f; ): v(l)(x, t; )
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O v(a{x,tﬁalJ = v(a)[x, tj+g J, a=2p
P p

3aoanue 2.
1. JlononHuTe: cxemy nepeMeHHbIX HalpaBlIeHUN

1
Jts

@ 2—(Pj 1 ek )
f'i‘a Algﬂ 2+A2§Dj =0

o1

Jj+l 2 ) .
o -9 +1(Al¢,+l+A2(p,+l):0
T 2
p’=g, j=012,...
Ha3bIBAIOT CXEMOU H##H#

2. OTMeTBTe HpaBI/IJIbHHﬁ OTBCT: IIpHU PCHICHUM 3aJa4Y1 BUd
Ay, —Cy,+By,, =-F, i=LN-],
Yo =Mty Yy =1ty A >0, B;>0, C;2A + B,

Ha IByMEpHOH ceTke w, ¢ maramu h, =,/ N,, h, =1,/ N, 3arpauuBaercs 4UciI0 AeHCTBHUHA

@ o(N,-N,) O o(N?) O o(N/2) O o(N-1)
3. OTMeTbhTe MpaBWIBHBINA OTBET: CXEMY IIEPEMEHHBIX HAIPABJICHUH «B IEJIBIX [Iarax»
(E—O,Sr Al)(E—O,ST Az)yt =Ay+e, t20

Y(6,0) =1y (x), y\ =0
MO>KHO 3aIliucaTh B BUJIC
4 By, +Av=9, y0)=u, O y+Av=0, y0)=u,
O By, —Ay=g¢, y(0)=u, O Aly,+y)=p, »0)=y,
4. CxeMma a7isi ypaBHEHUS C IEPEMEHHBIMU KOdPGUIIMEHTaMH K, (x,t) >0, a=1,2,

DKBUBAJICHTHA CXEMeE
(E -0,57 A, )(E —0,57 A,)y, =AY + 0,

W=t 3], = Y(x0)=u,(x)
eciu
M k, wesasucsr ot f, mbo A, =A,(f) O k, saBucaror t, u A, =A,(f), a=12

O A, =4,) a=1,2 k,=0 O A=), &, =k(x,1)

S. lononuure: B npocreiimem ciaydae 11, Vi) = 0, a =1, p, ectb ### cxema, CBsI3bIBAIOIIAS
. a . a-l1
J+= Jr——
— p —
3HAYCHUA y(a) =Yy , y(a—l) =Yy
Ipasunvrovle sapuanmul omeema: NBYXCIOWHAS.
3aoanue 3.
1. Jonomaute: ecmu A, =—a’(Ax,Vx,)/h> TpéxToueuHas ammpOKCHMAIIS OIEpaTopa
o’u
—a’ — » To cxema [lucmena — Pokdopra — [yrnaca spisiercst ##H# ycronunBoi

a
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Ipasunvnulii eapuanm omeema. abCOMIOTHO.
2. YCTaHOBUTE COOTBETCTBUE

1
Vi, yn+5 (i1h1 > izhz)
Vi1, y”% (i, = Dhy, i, )
yil,i2+1 y"! (ilh1 , (i2 + l)h2 )
5. v (i by iyhy )

y" ((il - l)h‘l il )
y”+5 (ilhl > (iz + 1)h2)

3. OT™MeThTe NpaBUIBHBINA OTBET: cXxeMa By, + Ay = ¢, y(O) =u,, e
B=(E+0,54,)(E+0,54,)

YCTOMYMBA, €CIIUA

M B>E+05A [ B>E-0,5A

[0 B<E+05:A [ B<E-0,57A

4. I[OHOJ'IHI/ITGZ MHOT'OMEPHOC YpaBHCHUC

aa—b;:Lu+f(x,t), 0<t<t, u(x,O):uo(x), x:(xl,xz,...,xp)

IIPU IOCTPOCHUH LIETIOUKH ### ypaBHEHH 3aMIChHIBACTCS

HpaGI/UlebllZ eapuarm omeem. OJHOMEPHBIX.

. a
J+=
S. Jononnure: cxema i onpenenenus y 7 no JIOC

. a . a
Jt= Jt=

- p —
y "=u ", x€yp,, a=Lp
pelaeTcs MeTo/10M ### B/10JIb BCeX OTPE3KOB A, MpU GUKCHPOBAHHOM O

IIpasunvroiti gapuanm omeem: NPOTOHKU.

Bapuanm 1.

3aoanue 1.
1. /[ononnume: cetka @, A IBYMEPHOW 3a/ladydl MPEACTABISETCS KaK COBOKYITHOCTH Y3JIOB,
pacroI0KEHHBIX HAa CTPOKAX WU Ha ##H#.
Ilpasunvhvie sapuanmvl omeema: CTONONAX.
2. /lononinume: OCHOBHAS WISl 9KOHOMHYHBIX METOJIOB COCTOUT B CBEJICHUHU TIepexo/ia co ### Ha
### Kk mocIen0BaTEIbHOMY PEIIEHUIO OJTHOMEPHBIX 3a7a4 BUAA
Ay —Cy+By, =-F, i=lLN-],
A >0, B>0, C,2A +8B..

IIpasunvnuviti apuanm omeema: Cnos; CIOM.
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3. Ommemsbme npasunbHulll omeem. MO CXeMe NMEePEMEHHBIX HAIPaBJIEHUI BJOJIb CTPOK U BIIOJIb
CTOJIOIIOB peLIaroTCst OTHOMEPHBIE YPAaBHEHUS

v Ay —Cy+By, =-F, i=]l,N-],
A>0, B>0,C z2A+8B,

[

Ay =Cyi+BY,,=—F, i=1,N-],
A >0, B >0, C,;2A +B,,

[] ALY =Gy + By, =—F,, i=LN-l, n Ay —Cyi+ By, =-F, i=l,N-1,
A ,=B,,>0, C.2A _+B, A <0, B <0, C,<A +8B,.

i+1°

4. Ommemome l’lpClGMJlebllZ omeem. 3alluChb
N 1N, -1

Z Z)’(ilhn ih, )V(ilhi' ih, )hlhz

i=1i,=1
onpeznenser
M ckanspHOE POM3BEACHUE B TPOCTPAHCTBE CETOUHBIX (PyHKIIMIT
L] HOpMY B IPOCTPAHCTBE CETOYHBIX (YHKIHIA
L] MeTpHuKy B IPOCTPAHCTBE CETOUHBIX (DYHKIUI
[l pa3HOCTHBI OrIepaTop B MPOCTPAHCTBE CETOYHBIX ()YHKITHIA.
S. Ommemvme npasunvHblli omeem: HOPMa B HSHEPreTUYECKOM IpocTpaHcTBe H, A

oneparopa A=-A= —(A1 + Az) UMEET BUJL

@ [, =

2 2 2 2
+
1 2

val, +[s O Il =[]} [yl
O =l bl O Il =5 (sl )
3aoanue 2.
1. Ommembme npasunvubilti omeem: pa3HOCTHAS cXeMa
{B v +Ay=0,
)’(O) =U

¢ onepaTopom B = (E +0,57 Al)(E +0,57 Az) yCTOMYMUBA, €CIIU
M B>E+057rA 0O B>E-057A [ B<E+057A [0 B<E-057A
2. Ommemovme npasunbHulll omeem. I PELICHNs Pa3HOCTHOM CXeMbl
(E-0,5zA)(E—-0,57 A,)y, = Ay + o,
Y(x0)=u,(x), 3, =0

UMeEeT MECTO alpuopHasi OlleHKa

N | —

@ 5+, <O+ 35 (3 lo@F [ O Des)l, <D0, + 510l

"

t

0 s+, 2O, + 55 (S elo@F [ O Do)l 20, + 510l

t'=0

3. Ommemovme npasunvhviti omeem. A PepeHITNATBHBIA OTIepaTop

Lu=-"2 [ka(x,t)a—uj, k>0
ox

ox

o a
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aNMPOKCHMHUPYET Pa3HOCTHBIN OnepaTop

M A, = (aa (x,t)yxa )Xa , a,= kg_;aj O A, = (aa(x,t)yfa )x , a,=k

A N R (T S R A

4. /Jlonornume. pasHOCTHAs CXeMa Ha (U, MO NEPEMEHHOW [ MOXKET HE UMETh JIOKAIbHOM

arnmMpoKCUMAaIlMM, OHA JOCTUTaeTCs IMPU CYMMHUPOBAHUU HEBSI30K MO HECKOJIHKMUM BPEMEHHBIM
HiHt.
IIpasunvruiii sapuanm omeema: CloOsIM.

5. [ononnume: B ypaBHeHUU Pu __g_u —Lu—-f, bysxkuuun f,, a= E) , 00IamaroT TOH xe
p ot

###, uto u dymxims f(x,1).
IIpasunvruiii 6apuanm omeema. TIaAKOCTBIO.

3aoanue 3.
1. Ommemvme npasunvusili omeem: IPU PELICHUN p -MEPHOU 3a]1a4M BBOJSTCS APOOHBIE CIOU

artT atT

|Zl t a :tj+ 9 azl,z,...,p—l D t o :l’]+_’ azljp_l
] p b p
1
Ot ,=t,+%, j=0l,.. 0 ¢ +27 1o, 407
J+E 2 p p

2. Ommemvme npasuibHulli omeem. TPHU TOCTPOCHUM aJJAUTUBHON CXEMBl Ui p -MEPHOIO
YPaBHCHHUS TEIIONPOBOAHOCTH [t F, v, =0 momaraior

V1 v(l)(x,O):uo(x), V)| %ot gt | = Vian)| Xt

J— Jr—

O vy (60) =, (), V(a)(’“’tj):"(a—l)(x’tj)

)
O Vy (x 0) M( ), V(O)(x’tj):v(l)(x’tj)

coa-l1

jt—
P

3. JlonoyiHKTE: pa3HOCTHAS CXEeMa

I,¥,) =0, a=1,p ### ypasaenne Py, =0, a=1p B OObITHOM CMBICIIE.

IIpasunvrolil 6apuanm omeema. anmpOKCUMHPYET.

4. Ommemome npasunvhbvii omeéem: cyMMapHas annpokeumauus st Fv, =0, a=1,p

rapaHTUPYETCs BBIIOJIHEHUEM YCIIOBHMA

M L=L+L+.+L,, f=fi+fi+.+f,
O L=L-L-..L, f=fi+fi+.+f,

O f=hfyucfp L=XL,
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S. Jlononnume: ecaun L, conep>XKUT MPOU3BOAHBIE JIMIIb 110 X,, TO TAKOH ONEpaTOp HA3bIBAETCS

HiHE.
Ilpasunvnwiti gapuanm omeema: OAHOMEPHBIM.
Bapuanm 2.
3aoanue 1.

p p
1. Ommembme npasunvubiti omeem: ycinoBus L= ZLa, f= Z f,, MOXHO 0CJ1aOUTb, TIOJIOKUB

a=1 a=1

| Lu—iLauzo(r), f—ifazo(r) O Lu—-Lu=0(z), f-f, =0(r)

O Lu-SLu=00), f-Sr.=00) O Lu-Yru=0(), r-3s=0)

a=l1 a=l1
v *
2. Ommemovme npasujivHvli omeent. ONLICPATOP Aay B ClIy4dac, Korja ojd ys3jla Xxe a)ha Y3JIbL

(1)
X €y, ,HUMEET BUJ

1 (+1a) _ _ (7111) 1 (+1af) _ _ (710{)
@ Ay [y yoy 0 Ay t[2")=y y-y
h h h

a a+ a—

1 y(+111) _ y y_ y(fla)
0 Ay=— - + . O Ay=
h h h

a a+ a—

3. [lononnume: pa3HOCTHasI cxema

7t j+a; a a-1 a
P_y P e = i+
y Z_y =A2[O-ay p+(1_aa)y g }—i_(oa i

IIpY 3HaUEHUU napamerpa o, =0 sABiseTcs ### CXEeMOM.

IIpasunvhuiti gapuanm omeema.: SBHOU.
4. Ommemvme npasunvhvill omeem. pa3HOCTHAsI CXeMa

It j+a; a a-1 a
Py P i+ = i+
%=A2£Gay P +(1—0'a)y P ]+goa P

SIBIISIETCS YMCTO HEIBHOM CXEMOM ITpU 3HAYCHUU ITapaMeTpa

Mo,=1 O O'a:% 0 o,=1 O o,=0

. a
j+=
5. Ommemovme npasunvHblii omeem. Pa3sHOCTHBIN oniepatop A,y 7 HMeeT BHJ

a

i+ T A B < )
v yia+f _2yia P+ yz‘a—lf /h, O yia+[l) +2)’ia P+ yia—f /h,

e e e e
0 (yiaff—y,-a_’f}(2ha) O (y,-a+’1’—y,-a ”)/ha

3aoanue 2.
1. /[ononnume: JOKaIHLHO-OTHOMEPHAS CXeMa

.a . a
j+= J+=

L
"+B y, A=-F ",

o o+l iy,

. a
Jt— J

Aia Vi, a4 Cia Vi
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. . a
j+ Jt=
p

y "=p ", xeyp,, a=Lp

<R

. a
Jt=
JUIsl ONpEZENICHHs] 3HAUeHUs y ”  pemaeTcss METOJNOM ### BJIOJb BCEX OTPE3KOB A, 1IpH
(UKCUPOBAHHOM « .
Tlpasunvuwiii sapuanm omeema: MPOTOHKH.
2. Ommemovme npasuibHblli omeen: pemiasi pa3HOCTHYIO CXEMY
4 . a
j+= j+=

;_'—Biayi =-F

o o+l i, H

.a .
J*; J
Aia Yi, a1~ Cia Vi
y P=u ", xey,
s o =1,2,...,p , MEHSS HAIIPABIICHUS IPOTOHOK, OMPEAEISAIOTCS 3HAUCHUS

o1 .2
jt— s

Moy Py Pyt Oyt =0,
0y, j=0Ll..j, O A.C.B, a=lp

3. lonoanume: 3anada

-
P _ z p j+g J+g

Z
=Nz "y, 7,

T

e
z =0, XEY, z(x,O):O.
€CTb 3aj1a4a JJisl ### JTOKaJIbHO-OJHOMEPHOMN CXEMBI.
Ilpasunvuuiii apuanm omeema: MOTPEITHOCTH.
4. /lononnume: aipuoOpHYIO OLICHKY PEIICHHS JIOKAIbHO-OJHOMEPHON CXEMbI B CETOYHON HOpME
npoctpancTBa C MOXKHO MOJYYUTH C IIOMOIIBIO ...
Ilpasunvhuiii gapuanm omeema: NPUHLUIIA MAKCUMYyMa.
5. Ommemvme npasuibhbili omeem. TPUHIIMII MaKCHUMyMa TPUMEHSETCA [JIi CETOYHOTO
ypaBHEHUS
A(P)y(P)= 3 B(P,0)y(Q)+F(P), PeQ,

Qelll'(P)

y(P): ,u(P), Pes,
B KOTOPOM KO3(P(UIIMEHTHI TOJKHBI YIOBIETBOPSITH YCIOBUSIM:

¥ A(P)>0, B(P,0)>0, D(P)=A(P)- > B(P,0)=0

Qelll'(P

3aoanue 3.

1. Ommemvme I’lp(l@u]leblﬁ omeent.: CECTOYHas HOpMa " y ”C OIPECACIIACTCA

M max/y| O max"y” O min|y| O max

Xew), XE®), XEw), xeG

y|
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2. [Hononnume: cetka @, =<0, , =(j+g]r, j=0,1....5,—La=L2,..,py coaepkur He
i+ p

TOJIBKO Y3IIbl £; = j7, HO M TaK HA3bIBACMBIC ### y3IIbl 1
i+
p

IIpasunvuwiti 6apuanm omeema.: QUKTUBHBIE.

3. Ommemvme npasunvhblii omeem. IPU CYIIECTBOBAHUH HETIPEPHIBHBIX IIPOU3BOIHBIX
2 4 3 2
ou o'u ou oOf

2 24727 2 22
or" 0Ox,0x, Otox, Ox,

JIOKAJIbHO-OAHOMCPHAA CXEMa Ui YpaBHCHHUSA TCIUIONPOBOJHOCTH CXOAUTCA PABHOMCPHO CO

I<a,f<p

CKOpPOCTBIO
| O(h2+r) O 0(h3+r2) O O(h2+r2) O 0(h2+r”2)
4. J/lononnume. 3aMeHa KJIACCUYECKOTO MOHSATUS alllIPOKCUMAIIMA CYMMApHON paclIupsieT Kiiacce
pelaeMsbIX 3aa4 U IPUBOJUT K ... CXEMAM.
Ilpasunvnwiti 6apuanm omeema: aaUTUBHBIM.
S. /{ononnume: B ciiy4ae ... alIPOKCUMALUU Ka)Jas U3 BCIIOMOTaTeJIbHBIX 33Ja4 MOKET U He
aInMpOKCUMUPOBATh UCXOJHYIO 33/1a4y.
Ilpasunvruiii sapuanm omeema: HEOTHOPOIHOM.
Bapuanm 3.

3aoanue 1.

1. Ommemvme npasunvusili omeem: siBHAsI pa3HOCTHAS CXeMa

y, = Ay, y\ 5, =0, ¥(x,0)=u,(x)
A MHOTOMEpPHOIO  YpaBHEHHUS  TEIUIONPOBOIHOCTHU % =Lu, Lu= Zp:Lku, Lu= ixbzl
k=1 k
yCTOWYHMBA NPH
M r<05r/p O <05k /p O r=0,5r*/(4p) O 7>05k/p
2. Ommemvme npasunbHblll omeem. IByXCIOWHAs cXxeMa B KAHOHUYECKOW (popme 3amuchiBaeTcs
B BUJIE

M By +Ay=¢, 0<t=jr<t,, j=0,1.. y(0)

Yo

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

O By +Ay=¢, 0<t=jr<t, j=0,,. y(0)
12

Yo
O By+Ay, =@, 0<t=jr<t, j=0,1.. y(0)=y,
3. Hononnume: oneparop Buna B =B B,...B, Ha3bBaIOT #if#.

HpCIGM]ZbellZ eapuarnm omeema. q)aKTOpI/BOBaHHLIM.
4. ﬂonwmume: pa3HOCTHAad CXCMa

By, +Ay=9, y(0)=y,
¢ (hakTOpH30BaHHBIM omepatopoM B =B B,..B, Oyner ###, ecin oneparopsl B, B,,....B, -

9KOHOMHYHBIEC OTIEPATOPHI.
Ipasunvnsiii eapuanm omeema: SKOHOMHYHOM.
5. Ommemobme npasuibHulli Omeem: PEIIEHUEM CUCTEMBI

Bly(l) = Fj, Bay(a) = y(a_l), a :2’3’_”’p
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ABIIACTCS
i+l _
My =)
j+% ]*; j—
O yy=y " %=y " Y=V
Oy =y,
O Y=y +y,
3aoanue 2.
1. /[symepHOMY Ccydaro (akTopusoBaHHOH cxembl By’ = F/ cootBercTByer cuctema
M Bly(l) = Fja Bzy(z) =) [ BQY((Z) = Va1 & =12,
[ B1)’(1) = Vo) Bzy(z) =V [ Bay(a) = Vs A= 01.

2. SIBHas cxema y, = Ay, y‘ =0, y(x,O) =u, (x) JUI1 MHOTOMEPHOI'O YPaBHEHUS

ou L o’u .
—=Lu, Lu= ZLku, L,u =— ycronuusa npu
t = ox;,
M 7<05kr*/p O 7<05r°/p O r=0,5k*/(4p) O 7>05r/p
3. [lyist SBHOM CX€MBI MHOTOMEPHOT'O YPaBHEHUS TEIUIONPOBOAHOCTH MIAT 7 HAJI0 YMEHBIIIATH C
POCTOM YHCIIa U3MEPEHUI  POCTOM MaKCUMyMa ### TEII0npoOBOJHOCTH
Ipasunvuwiii sapuanm omeema: KodHpuiueHTa.
4. SIBHas cxeMa i MHOTOMEPHOTO YPaBHEHHSI TEIIJIONPOBOIHOCTH C ONIEPATOPOM
4 0 ou .
Lu= ZLku, Lu=—/|K, (x,t)— , 0< K, <c ycroiiunsa 1pu
e ox, ox,
O c>05k°/p ™ <050 /(pc) O 7<0,5h/(4p) O 7=0,5n"/(pc)
5. OcHOBHas Uesi 9)KOHOMUYHBIX METOJIOB COCTOUT B CBEJICHUU TIEpeX0/ia co ### Ha ## k
MOCJICI0BATEIHHOMY PEIICHHIO OJHOMEPHBIX 3a/1a4 BU/Ia

Ay —Cy+By,, =-F, i=lLN-],
A >0, B, >0, C, 2 A, +B,

Hpaeuﬂbele eapuamnnel omeema. CIOs; CIIOH.

3aoanue 3.
1. MHOrOMepHOE ypaBHeHHE — = Lu+ f (x,t), 0<r<t,, u(x,O) u, (x) X (xl,xz, ,xp)
. < 1 Ou
IIPY IIOCTPOCHUU LIETIOUKHU ### ypaBHEHUI 3aIIUChIBACTCS z Pu=0, Pu=— 5 Lu—f,.
a=1 P t

HPGGM]ZbeZZZ eapuarnm omeema. OJHOMCPHBIX.

2. Cucrema pasHocTHbIX ypasHennit 11,y =0, =1, p, annpokcumupyer Py, = 0, ecmm

. a
J+=

Y =T u ”—(Pu)"s >0
M npu h, >0, z—>0 [ npu h, >, 7—>0

O npu h, >0, z—>c [ npu h, >0, 7—>o©

3. Cymmapuast annpoxcumanust it F,v,) =0, a =1, p, rapanTupyercsi BEIIOIHCHUCM
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M L=L+L+.+L,, f=fi+f,+.+f, 0O L=L-L-.-L, f=fi+f,+.+f

p )4 p
O f=ffoof,, L=DL, O L=>1L, f=11f,
a=1 a=1
4. Cxema
j+% j+a771 . a a-1 . a
— Jj+— Jj+— Jj+—
Y Y =N, O,y "+(l—0'a)y Plte, ”
r

SIBIISICTCSI YMCTO HEIBHOM Ipu

M o, =1 Daa:% Oo,=1 O o,=0

a

.o
J+

S. Onepatop A, y " umeer Bux

. a . a
Jt= Jt=

O |y 0 -y |/en,) O |yt -y " |k,

Bapuanm 4.
3aoanue 1.
.o
j+=
1. Cxema 14 onpenenenus Y P no J1OC
. a . L a . a
jt= j+= j+= jt=
Aiu yia—lf - C;a Vi, "+ B, y, i =-F, !
.a . a
Jj+— Jj+— N
D
y "=u ", xeyp,, a=Lp
periaercs MeToI0M ### BIOJIb BCEX OTPE3KOB A, MpH (PUKCUPOBAHHOM

Ilpasunvhublil 6apuanm omeema: IPOTOHKH;
2. [lorpeniHoCTh annpoKCcUMaIuu

. a .
Jt= JH—

1
. a . 1 . a . 1 .]+7
. J+— e J+— j+= u "—u ? 1 [&tj 2

l//az /\au ”—Lau 2 + (pr—fw2 -
Ot

4 P

B PETYJISIPHBIX y3J1aX paBHa

] O(hi +Z') O O(hi +12)

O oln,+z) O o +7)

3. B ... MoziensIX pa3HOCTHBIX CXEM KaKJasi KOHKPETHAsI KOMIIOHEHTA BEKTOPA PEIICHUS alllPOKCHMHUPYET
pellIeHre UCXOTHON 3a]1a9n

Ipasunvuviii sapuanm omeema: BEKTOPHBIX.

4. B BeKTOpHI:IX MOACIAX pa3HOCTHBIX CXEM Kaxxaas KOHerTHa}I KOMIIOHCHTA ... peIHeHI/Iﬂ
aHHpOKCI/IMI/IpyeT pemeHI/Ie HCXO}IHOﬁ 3aa4un

Ipasunvuulii sapuanm omeema: BEKTOPA.
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5. B BEKTOPHBIX MOJIEISIX PA3HOCTHBIX CXEM KaXK/as KOHKPETHAs KOMITOHEHTa BEKTOPA PEIICHHS ...
pelIeHre UCXOTHOM 3a1aun
Ipasunvuviii 6apuanm omeema. aunpoOKCUMHUPYET.

3aoanue 2.
1. BekTOpHO-aITUTUBHBIE CXEMBbI CBSI3aHbI C U3BECTHBIMU METOJAMH ... AIPOKCUMALIUU
Ilpasunvnwiti apuanm omeema: CyMmapHoli.
2. BekTopHO-aJ/ITUTUBHBIE CXEMBI CBSI3aHBI C H3BECTHBIMH METOJIaMU CYMMAPHOM ...
Ipasunvnuiti 6apuanm omeema: annpoKCUMAYUU.
3. BekTopHO-aINTUBHBIE CXEMBI CBSI3aHBI C ... METOJIAMU
Ipasunvnwiti 6apuanm omeema: 10KaNbHO-00HOMEPHLIMU.
4. CyuiecTByeT TeCHas CBA3b ...-aITUTUBHBIX CXEM C JIOKAIbHO-0THOMEPHBIMH METO/IaMU
llpasunvuvlii sapuanm omeema. 6eKMOPHO.
5. CymiecTByeT TecHas CBS3b BEKTOPHO-... CXEM C JIOKAIbHO-0IHOMEPHBIMH METO/IaMU
Ilpasunvhuiii gapuanm omeema: a0OUMUBHBIX.

3aoanue 3.
1. MHOTOKOMITOHCHTHBIE BEKTOPHBIC CXEMbI IPUMEHSIOTCS IIPU PEIICHUH 33]1a4 B 00JIACTSIX ...
(bopMbI
Ipasunvhoiti 6apuanm omeema: ClOHCHOU.
2. BekTOpHBIE MHOTOKOMITOHEHTHBIE CXEMbI pACCMATPUBATIUCH KAK HOBBINA MOJIX0] K
MOCTPOCHHUIO ... AITOPUTMOB
Ipasunvhwiii gapuanm omeema: uMepayUOHHbIX.
3. MHOTOKOMIIOHEHTHBIE ... CXEMbl PACCMAaTPUBAIIUCH KaK HOBBIH MOAXO0/ K MOCTPOCHHUIO
UTEPALMOHHBIX AJITOPUTMOB
Ipasunvnulii 6apuanm omeema: 6eKMopHule.
4. MHOTOKOMIIOHEHTHBIC CXEMBI PACIICTIIICHUS TIO3BOJISIOT CTPOUTH O€3YCIIOBHO ... AJITOPUTMBI
JUTSL TIPOM3BOJIBHOTO YKCIIa pa3OueHH
Ilpasunvhsiii gapuanm omeema: ycmoudusbie.
5. MHOTrOKOMIIOHEHTHBIE CXEMBbI PACIIETIIICHHS TTO3BOJISIOT CTPOUTH 0€3YCIIOBHO YCTOWYHMBBIC
QITOPUTMBI [Tl IPOU3BOJILHOTO YHKCIA ...
Ipasunvnoiti 6apuanm omeema: pazouenuil.

Bapuanm 5.

3aoanue 1.
1. MHOTOKOMITOHEHTHBIE CXEMBI PACIICTUICHHUS MTO3BOJISIFOT CTPOUTH YCTOMYHBBIC AJITOPUTMBI
MIPY MUHUMAJTBHBIX OTPAaHUYCHHUSIX HA KOMITOHEHTHI ...
Ilpasunvnsiii gapuanm omeema: onepamopa.
2. MHOTOKOMIIOHEHTHBIE CXEMBI PACIICTIIICHHS TTO3BOJISIOT CTPOUTH ... AITOPUTMBI TIPU
MUHUMAJIBHBIX OTPAaHUYEHUSX Ha KOMIIOHEHTHI OMlepaTopa
IIpasunvhoviti gapuanm omeema: ycmoudugble.
3. MHOTOKOMIIOHEHTHBIE CXEMBI pacIICIUICHUS 00J1a/Ial0T HEOTPAHHYECHHBIM TTOTCHIIUAIIOM B ...
BBIYHCIIUTEILHOTO TIpoIiecca
IIpasunvHolil 6apuanm omeema: pacnapaiileusaHuu.
4. MHOTOKOMIIOHEHTHBIC BEKTOPHBIE CXEMBI 00J1aIAF0T BO3MOXKHOCTBIO pacrapauieIHBaHus
BBIYMCIICHHH TIPH ... TIO IPOCTPAHCTBEHHBIM ITEPEMEHHBIM
IIpasunvhoviti 6apuanm omeema: pacujenieHuu.
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5. MHOrOKOMIIOHEHTHBIC BEKTOPHBIC CXEMBbI 00J1a/Taf0T BO3MOXHOCTBIO paciiapaljicIMBaHUS
BBIUMCJICHHUH TIPH ... IO TIO00TaCTIM
Ilpasunvhwili 6apuanm omeema: pacujenieHuu.
3aoanue 2.
1. MHOFOKOMHOHCHTHBIG BCKTOpHBIC CXCMbI 06HaI[aIOT BO3MO>XXHOCTHBIO ... BBI‘II/ICJICHI/II\/JI HpI/I
pacIIeIUICHUH T10 MOA00IacTIM
Ipasunvnwlii 6apuanm omeema.: pacnapaiienruéaHusl.
2. JIy1st BEeKTOPHO-a/JINTUBHBIX CXEM OIepaTop adCTpakTHOM 3aaaun Ko 10/KeH ObITh
V] AMHEHHBIM, CONPSKEHHBIM, IIOJIOKUTEILHO OMPENEIEHHBIM
(] moNOXUTEIBHBIM, TUHEHHBIM
[ compspKeHHBIM, THHEHHBIM
D IIOJIOXXUTCIIbHBIM, COHp?DKeHHLIM
3. HpI/I paCCMOTpeHI/II/I BGKTOpHO-aIII[I/ITI/IBHBIX CXEM onepaTop 3aa4u JOJIDKCH y,IIOBJICTBOpSITB

] Azzp:Aa O A=A" O A=ZPZA; O A:Zp:AaA;l
a=1

a=l1 a=l1

P
4. Jlna onepatopa A = ZAa 00J1acTh ONpPEEIeHUs eCTh

a=1

@ D(A)=3D(4,) O D@A)=D(a") O DA)=¥D(4!) O

P
=1

a=1 a

D(4)=YD(4,-A.")

p
=1

a
5. IOCTOMHCTBO BEKTOPHO-aITATUBHBIX CXEM - MUHHUMAaJIbHbIC TPEOOBAHMS K CBOMCTBAM ...
3a71a4
IpasunvHolil 6apuanm omeema: onepamopos.

3aoanue 2.
1. B BEKTOpHO-aTUTHBHBIX METOJaX BMECTO OJTHOTO PEIICHUS BBOJUTCS ... PEIICHUIN
Ipasunvhuwiii 6apuanm omeema: 6eKmop.

2. B BexTope pemennit U (t) = (ul (t), u, (t),. o, (t)) byHKIMH U, (t), u, (t),. -, (t) TPaKTYIOTCS KaK

##H BeKTOpa peLICHUS
Hpaeuﬂbelﬁ eapuanm omeema. KOMNOHEHMbl.

P
3. Hucno KOMIOHEHT BekTop-pemenust U (t) paBHO 4HCIly ### B cymme ZAa

a=1
Ilpasunvuolil gapuanm omeema. cla2aemolx.
4. B BexTope pemenunii U (t) Ka)KJasi KOMIIOHEHTA U, ### peleHre NCXOJHON 3a/1aun

IIpasunvroliti 6apuanm omeema: annpoKCUMUpPyem.
S. IIpocTeimmii criocod MOCTPOCHMS BEKTOPHOUM CXEMBI - CBEICHHE UCXOAHOM 3a7a4i K CHCTEME
OJTHOTHUITHBIX ...
IIpasunvHulil 6apuanmsl omeema.: noo3aoau.
3aoanue 3.
1. B MHOTOKOMIIOHEHTHOU CXeMe, KOT/1a BEpXHUH TPEie ... MEHbIIIe HHKHET0, CyMMa
CUUTAETCS] PABHOM HYIIIO
IIpasunvroviti 6apuanm omeema: CyMmMupOBaHUs.
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2. JIyisi MHOTOKOMITOHEHTHOM CXEMBI peliieH st abcTpakTHO# 3anaun Ko HeBsi3ku v, , a =1, p

€CTh BCJIIMYMHBI IIOpsAAKa
M olc+Y thd| O o) O oY rhi| OO0 z°+> !tk

3. B kadecTBe ### yc10BHsA B MHOTOKOMIIOHEHTHOM CXEMe 3a1aeTCs y(O) = (uo,..., u,y)

IlpasunvHuiii gapuanm omeema: HAYAILHOZO.

4. JIns1 BEKTOPHO-a/TUTUBHBIX CXEM B KaU€CTBE MPUOIUKEHHOTO PEIICHUs a0CTPaKTHOM 3a/1auu
Ko M0o>XHO B35Th JTHOOYIO ...

Ilpasunvnoiii apuanm omeema: KOMINOHEHN) .

S. HenpepwIBHBINM aHAIOT MHOTOKOMIIOHEHTHOTO METO/Ia Ha KaXKOM ... IPOMEKYTKE €CTh
nenoyka "ogHnoMepHbix" 3ana4 Ko

Ilpasunvruiii sapuanm omeema: 8pemMeHHOM.

OneHouyHble MaTepUaibl A KOLIOKEUyMo6 puBeieHsl B I1. 5.1.1.
Kpumepuu ghopmuposanusn ouenoxk no KOHmpoIbHoIM MoUKam
(KonmponvHble padomol, KOIIOKEUYM).
B pesynerate xommponvHou mouku (KOHmMpoibHble pabdombvl, KOJLIOKEUYM) 3HAHUS

06yqa10mer0<:ﬂ OLCHUBAIOTCs 11O HUXKEC CJICII}’IOHleﬁ IIKaje.

KoanuectBo

Kpurepun ounenuBanus
0aJ1710B P p =

5 OO0yuarommuiics

- BBIITOJIHWJI PabOTy MOJIHOCTBIO 0€3 OIIMOOK U HE/I0YETOB;

- IGMOHCTPUPYET 3HaHUE TEOPETUUECKOTO U MPAKTUYECKOI0 MaTepuaia 1o TemMe
npakTHYecKoi pabotsl, pemero 71-100% 3anau.

4 OO0yuaromuiics

- BBIMIOJIHUII pabOTy MOJHOCTHIO, IOMYIIIEHO B Hell He Oosiee o HOM Herpy0oil ommoOku
1 "HenoueTa (He OoJiee Tpex HEeJ0YEeTOB);

- JEMOHCTPUPYET 3HaHHE TEOPETHUECKOTO0 M MPaKTUYECKOro MaTephaia Mo Teme
HpaKTquCKOﬁ pa60TBI, JOITyCKad HE3HAYMTCIIbHBIC HETOYHOCTH IIPU PCIICHUMN 3a1a4,
pemeno 56—70% 3anau.

3 OO0yuaromuiics

- TMPaBWIBHO BBIIOJHWI HE MeHee 2/3 Bcell paOoThl MM JIOMYCTHI He Oojee OfHOU
rpyOoii OmMOKK W JBYX HEAOYETOB, HE Oojiee OAHOM TpyOoil W OIHOW HerpyOoit
oMOKH, He OoJiee Tpex HerpyObIX OIMOOK, OHON HErpyoOoil;

- 3aTPYAHSETCS C PABHIJIBHBIM OTBETOM TPEIOKEHHOW 3a/1a4H;

- TaeT HENOJHbBIN OTBET, pemeHo 50-55% 3anau.

0-2 OOyuarommiics

- IONYCTHJI OIIMOKH U HEJIOUYETHI, PEBBIIIAIONINE TPeOOBaHUS sl 3 OAIIOB WK
MPaBUJIbHO BBITIOIHII MeHee 2/3 Bcelt paboThl;

- perieHo menee 50 % 3agau.

B pesynbTaTe mpoXOoXACHUS mekyuje2o u pyoexcHo2o Konmpois 3HaHusl 00ydarolerocs
OIICHUBAIOTCS 10 HUKE CIEAYIOLIEH IIKae.
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IxaJja oneHUBaAHUA

Cemectp
0-35 6as10B 36-50 6an10B 51-60 6ani0B | 56-70 6ann0B

3 Yactuunoe nocemenne | [lonHoe nin [TonHoe nnu [Tonnoe
ayJIUTOPHBIX 3AHITHII. YaCTUYHOE MTOCEIICHUE | YACTUYHOE MOCEIICHUE
HeynoBnerBoputenbHoe | ayIUTOPHBIX 3aHATHI. | MOCEIEHUE ayJIMTOPHBIX
BBIITOJIHEHUE YactuuHoe ayJIUTOPHBIX 3aHATHUH.
IIPaKTUYECKUX PaloT. BBIIIOJIHCHUE U 3aIUTa | 3aHATHUM. ITonnoe
[1noxas moaroroBka k npakTuueckux pador. | IlomxHoe BBIIIOJIHEHHE U
OaJUTbHO-PEUTUHTOBBIM | BhimonHeHue BBITIOJIHEHUE U | 3alIUTa
MEPONPUSITHUSIM. KOHTPOJIbHBIX pabdoT, 3aluTa MIPAKTUYECKHUX
CryneHt He OTBETHI HA MPAKTUYECKUX | paboT.
JOMYCKaeTCs K KOJUIOKBUYME Ha pabor. Beinonnenue
MIPOMEKYTOUHOMN OLIEHKH Brinosinenue KOHTPOJIBHBIX
aTTeCTaluu. «YJOBJIETBOPUTEIBHO». | KOHTPOJIbHBIX paboT, OTBETHI

paboT, OTBETHI
Ha
KOJIJIOKBHYME
Ha OICHKH
«XOPOIIIOY.

Ha
KOJUIOKBUYMEC
Ha OLICHKH
«OTJIIHYHO».

5.3. Ouenounvie mamepuanvl 011 RPOMENCYMOUHOU ammecmayuu

(koumponupyemwie komnemenyuu YK-5, IIKC-1)

HeﬂbIO npoxwewcymowoﬁ ammecmayuu 110 JUCHUILIWHC ABJIACTCA OLICHKA Ka4CCTBa

OCBOCHHA NUCLHHIIIINHBI O6y‘~IaIOH_II/IMI/IC$I.

HpOMC)KYTO‘-IHaH arrecralus IMpeaHadHavyCHa JIsd 00BEKTHBHOT'O MNOATBCPKACHUA U

OLCHUBAHUWA JOCTUTHYTBIX PE3YJILTATOB 06y‘-IeHI/I5[ IMOCJIC 3aBCPIICHUA U3YUCHUA JUCHUIIIIMHBL.

O1eHOYHBIE

MaTepHaIbl

JAUCIHUIIIIMHEC BKIIIOYAKOT B ce0s:

JUIA

IIPOBEICHUS

npOMeofcymquOﬁ ammecmayuu 110

- [ICPCUCHb KOMIETCHIIUNA C YKaSaHI/Iﬁ 9TaIllOB UX (1)OpMI/IpOBaHI/I}I B IIpOLECCC OCBOCHU

JUCIHTUITIINHBI,

- OIHCaHME IIOKa3aTeIeH u KPpUTCPUCB OLUCHUBAHUA KOMHGTGHHI/II\/'I Ha pa3jInYHbIX dTamax

ux (bOpMHpOBaHHﬂ, OIIMCaHHUC HMIKaJI OICHUBAHUA,

- TUIIOBBIC KOHTPOJIbHBIC 3aJaHUW WJIM HWHBIC MATCPUAJIbI, HeO6XO)II/IM]':>Ie 11 OCHKU

3HaHWW, YMEHMH W HaBBIKOB M (WJIM) OIbITa JAESITENbHOCTH, XapaKTepU3YIOLUIUX JTarbl

dhopMHUpPOBaHHS KOMIIETEHITUI B MPOIIECCE OCBOSHUS 00pa30BaTEIHLHOM MPOTPAMMBI;

- MCTOAUYCCKUC MATCPpUAJIbI, OIIPCACTIAIONINC MPOLUCAYPhI OLICHUBAHUSA 3HaHHI>i, YMCHHﬁ,

HaBBIKOB

u (uam) ombITa

KOMIIETECHITAH.

ACATCIIBHOCTH,

XapaKTEepU3YIOIINX

OTaIllbl

dbopmupoBaHU

JIitst KaXx0ro pe3yibTata 00ydeHus ONPeAeIIIIOTCS TTOKa3aTeNId U KPUTEPUU OIEHUBAHMS

C(I)OpMI/IpOBaHHLIX KOMIIETCHIIUM Ha Pa3JIMYHBIX JSTalax HnX (I)OpMPIpOBaHI/ISI, mKajabl H
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npouenypsl oueHuBaHuA. [IpM COCTaBI€HMM OLEHOYHBIX MATEpUAJIOB OCHOBBIBAIOTCS Ha
KOMIIETEHTHBIX NpHHUIMNaxXx. OHM COAEp)KaT KOMIUIEKCHBIE CpPEICTBA OICHKH, OOBEKTUBHO
OTPaKaOIIKE Ka4eCTBO MOATOTOBKH CIIELIMAIMCTA 10 JAHHOW JTUCLHILINHE.

Ilpomesxcymounas ammecmayus 3aBepIIaeT HM3YYECHHUE JUCUUILIMHBI M IIOMOTAET
OLICHUTh COBOKYIIHOCTM 3HAaHUW M yMEHUH, a Takxke (HOpMHUPOBAHHE OINpPEACTICHHBIX
npodecCHOHANBHBIX KOMIeTeHIMH. OHa CIy’)KUT OCHOBHBIM CPEICTBOM OOECleYeHUs B
yaeOHOM IpoIIecce «0OpaTHOM CBSI3M» MEXKAY MpernoaBaTesieM U 00ydaromuMcs, He0OX0UMOMN
JUIsL CTUMYJIUPOBAaHUSI pabOThl 00OYUYaIOLIUXCS M COBEPIICHCTBOBAHUS METOJMKH MPENoIaBaHuUs
y4eOHBIX AUCLUIUIMH.

OneHuBaHuE 3HAHUM, YMEHUN M HABBIKOB HOCUT KOMIUIEKCHBIN, CHCTEMHBIA XapakTep —
C y4eTroM KakK MecTa JUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NpOrpaMMmbl, TakK U
COJIEP’KATENbHBIX U CMBICIIOBBIX BHYTPEHHHX cBsized. CBsizu (OPMUPYEMBIX KOMIIETEHIIUH C
pa3zenaMyd U TeMaMu JUCIHILTUHBI 00ECIIeYUBAIOT BO3MOXHOCTh pEAIM3alMU ISl TEKYIIETro
KOHTPOJISI HanboJiee MOAXOASIINX OLEHOUYHBIX CPECTB.

[IpomexxyTrouHass —arrectauus OCYLIECTBIISIETCS B KOHLE KaXJAO0ro CceMecTpa H
npenacTaBisieT co00il MUTOTOBYIO OLIGHKY 3HAaHUW MO AUCHUIUIMHE «AJJIUTUBHBIE CXEMbl s
3a/1a4y MaTeMaTH4eckoil gusuku» B hopme nposeaeHus 3ayeta Bo Il cemectpe u sk3amena B 111
CEeMECTpe, KOTOPBIMU 3aKaHUMBAETCS HW3Y4YE€HHE IUCHMIUIMHBL. OHa MOXET NPOBOJUTHCA B
YCTHOW W MHCbMEHHOU (opme. IToroBas omeHka onpenensieTcsi CyMMOn 0auioB, MOy4eHHBIX
CTYACHTOM B XOJ€ TEKYyIIero M pyOeXKHOro KOHTPOJs, a TaKke B XOJe NPOMEXKYTOUHOH
aTTECTALlNH.

Jns ycnemHon mpoMexXyTOYHOM aTTECTAllMK CTYJICHT JIOJIKEH:

- I0OKa3aTh IOJIHbIE U INyOOKKE 3HaHUs MaTepuaa;

- YMETb NPUMEHSATH MOJyYEHHbIE 3HAHUS AJS PElIeHUs MPAaKTUYECKHX 3ajad U ObITh
CHOCOOHBIM aHAJIU3UPOBATh MPOOIEMBI, (POPMYTUPOBATH BHIBOJIBI;

- BJIaJIETh HEOOXOJUMBIMU HAaBbIKAMU JJIsl IPUMEHEHHUS MOTYYEHHbIX 3HAaHUM U YMEHUI B
cBOel poecCHOHAIEHOMN e TEIHLHOCTH.

Jns monmy4yeHus oxk3ameHa B 3 ceMecTpe CTYAEHTY HeoOXOJMMO HMMETh He MeHee 61
6asuta. J{ns momycka K 9K3aMeHy CTYACHT JOJDKEH MO UTOraM TEKYIIEro U pyOeKHOTO KOHTPOJIS
ycreBaeMocTu HabpaTh uncio 6annoB He MeHee 36. Ha sk3aMeHe OH MOXET MOBBICUTH CyMMY

6atoB ot 61 u Beime (10 100), HEOOXOIUMBIX JIJISt TIOJIYYCHHS IK3aMeHa.

Bonpocul, évitnocumoie na yxzamen (konmpoaupyemoie komnemenuyuu YK-5, IIKC-1)
1. DxoHOMUYHBIE CXEMBI. [[UBEPreHTHOCTH CXEMBI.
2. Meton nepeMeHHBIX HamnpasieHHui (poaosapHo-nonepeyHas cxema — [1I1C).
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3. Cxema Kpanka-Hukosncona. Ilopsgox anmpoxkcumanuu cxembl Kpanka — Huxoscona.
[ToBenenue ommOKH MO KaXx10My HarpasiieHuIo cxembl Kpanka — Hukoncona.

4. Cxema Ilucmena-Pakdopna. YcroitumBocts cxembl Ilucmena-Pakgopma. Cxomumocts u
TOYHOCTH cxeMblI [Tucmena-Pakdopaa.

5. Meroa crabunu3upyromieil mornpaBku (HesIBHAsE CXxema IepEeMEHHbIX HampaBlieHuit). Cxema ¢
MOINPABKOM HA YCTOMYMBOCTb.

6. IIpuronHOCTb HESABHBIX CX€M IIEPEMECHHBIX HAIPABJICHUN I PEIICHUS TPEXMEPHOIO
YPaBHEHHUS TEIUIONPOBOAHOCTH.

7. DOxoHOMHYHBIE (hakTOpu30BaHHbIE cXeMbl. llocTpoeHHe SKOHOMHYHBIX (aKTOPHU30BAHHBIX
cXeM (MeToJ| peryJisipu3anuu). Y ClIoBUsl YCTOMUUBOCTH.

8. TpexcinoiiHble (aKTOPHU30BAHHBIE CXEMBI. YCTOHUMBOCTH TPEXCIOMHBIX (aKTOPHU30BAHHBIX
CXEM.

9. O0mmii MeTOJ TOCTPOCHUS TPEXCIOWHBIX OSKOHOMHYHBIX (DAaKTOPH3OBAHHBIX CXEM,
OCHOBaHHbBIM Ha IPUHLIUIIE PETYIISPU3ALUN PA3HOCTHBIX CXEM.

10. Merox cymmapHoi anmpokcumauuu. CBeneHHME MHOIOMEPHOM 3aJadyd K  LIENOYKe
OJIHOMEPHBIX 3a]1a4.

11. JlokansHo-oqHOMepHas cxema (JIOC) g ypaBHEHHUs TEMJIONPOBOJIHOCTH B MIPOU3BOJIBHOMN
o0nacTu.

12. IlorpemHocThs  amMpOKCHUMALIMM  JIOKAIbHO-OJHOMEPHOM  CXeMbl  JUJIsl  ypaBHEHUS
TETUIOTIPOBOAHOCTH B IPOU3BOJIBHON O0JIACTH.

13. VYcroitunBocts JIOC ajis ypaBHEHUS TEIIONPOBOAHOCTH B MPOU3BOJILHON 00JIaCTH.

14. PaBHomepHas cxogumocts JIOC i ypaBHEHMsI TEILUIONPOBOJHOCTH B IIPOU3BOJIBHOM
obnacTu.

15. JlokanpHO-OIHOMEpHAss cXeMma Ul YpPaBHEHHUs TEIUIONPOBOJHOCTH C IEPEMEHHBIMU
KodpUIIMEHTaMH.

16. JlokanpHO-OIHOMEpHAs CXeMa JUIsl YPAaBHEHUsI TEIIONPOBOAHOCTH C KPAEBBIMM YCIOBUSAMU
TPETHETO POJa.

17. VYcroituuBocts u cxoaumoctb JIOC 11si ypaBHEHHUS TEIJIONPOBOJHOCTU C KpaeBbIMU
YCIIOBUSIMU TPETHETO POJA.

18. JlokanbHO-0IHOMEpHAsl CXeMa JUIsl HECTAllMOHAPHOTO ypaBHEHUS C JApOOHOI MpOU3BOAHOMN
10 IPOCTPAHCTBEHHOM NIEPEMEHHON B p -MEPHOM NapaJUIEIEIUIENE.

19. JluckpeTHbli aHaior JpoOHOM MPOM3BOIHON MO MPOCTPAHCTBEHHON MEPEMEHHOM.

20. Jloxa3aTeabCTBO YCTOWYMBOCTH JIOKAJIbHO-OJHOMEPHOM CXEMbI C IOMOINBIO IPHUHIUIA
MaKCHUMyMa JUIs HECTAllMOHAPHOTO YpaBHEHMs C IPpOOHOI MPOU3BOAHON MO MPOCTPAHCTBEHHOM
NIEPEMEHHOI B p -MEPHOM MapaJuieenunese.

21. PaBaomepnas cxogumocth JIOC s HeCcTallMOHAPHOTO ypaBHEHHUS C  JPOOHOMH
MIPOM3BOTHON MO MPOCTPAHCTBEHHOM MIEPEMEHHON B p -MEPHOM Tapasuiesienureie.

22. HauanpHo-KpaeBasi 3ajaya i OOOOIIEHHOTO ypaBHEHHsSI AUPPY3UH B p -MEPHOM

napajuieJenumnese.

23. JIuckpeTHBIN aHajIor JpoOHOM MPOU3BOIHON IO BPEMEHH.

24. TloctpoeHue JIOKAIbHO-OIHOMEPHOM CXEMBI JUIsl 0000IIEHHOTO ypaBHEeHUs: Tupdy3un B p -
MEPHOM NapajuieIenuIeIE.

25. Jloka3arenbCTBO YCTOMYMBOCTH JIOKAJIbHO-OAHOMEPHOM CXEMbI C ITOMOIIBI IPUHINIA
MaKcUMyMa JUIst 0000IIEHHOr0 ypaBHEHMsI JU(PPY3UU B p -MEPHOM MapauIeIeUIIEAC.
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26. Cxomumocts JIOC ganga  o6oOmeHHoro ypaBHeHus nauddyun B p -MEpHOM

napajuleJenumnese.

27. O6o6menHoe ypaBHeHHe MU (Py3un ¢ cOCPeIOTOUCHHON TEIIOEMKOCTEIO B MHOTOMEPHOU
o0nacTH.

28. TloctpoeHue JOKaIbHO-OJHOMEPHOM CXeMbl Ui 0000IIeHHOro ypaBHeHUs auddysuum c
COCPEIOTOYEHHON TEINIOEMKOCTHIO B MHOTOMEPHOM 00J1acTH.

29. YcroitunBocth JIOC (mpuHIMI MakcuMyMma) i 000OIIEHHOTO ypaBHeHUs muddys3uu ¢
COCPEIOTOYEHHON TEINIOEMKOCTHIO B MHOTOMEPHOM 00J1acTH.

30. CBA3b MHOTOKOMIIOHEHTHBIX BEKTOPHO-aJTUTHUBHBIX CXEM H3BECTHBIMU METOJaMHU
CYMMAapHOM aIpoKCUMAaLNH (C JIOKaTbHO—OJHOMEPHBIMU CXEMAMH).

31. MHOrOKOMIIOHEHTHBIE BEKTOPHBIE CXEMbI PACLIEIUIEHUS ISl PELLIEHUSI MHOTOMEPHBIX 331a4
mateMaTHueckoi ¢pusuku. [locranoBka 3agaun.

32. AOcrtpakTHas 3amaya Komm ¢ JuHEHHBIM — CaMOCOIPSDKEHHBIM — HOJIOKUTEIbHO—
oTpezieIeHHBIM ONIEPAaTOPOM, JEHCTBYIONIUM B HEKOTOPOM T'MIILOEPTOBOM MPOCTPAHCTBE.

33. O moaxoxe K MOJEIHMPOBAHUIO BEKTOPHBIX CXEM, B OCHOBE KOTOPOTO JIEKUT MPUHIUI
aJJIUTUBHOCTH.

34. Ilpocreiimuii cmocod MOCTPOCHUS BEKTOPHOW CXEMBbI, COCTOSIICH B CBEACHUH HCXOJHOMN
3a/1a4M K CUCTEME OJIHOTHUITHBIX [10/13a/1a4.

35. MHOroKOMIIOHEHTHasl pa3sHOCTHas 3ajada. HempepplBHBbIA aHaAIOI MHOTOKOMIIOHEHTHOTO
METOJa KaK IENOYKH «OJHOMEPHBIX» OTHOCUTEIbHO HEU3BECTHOW KOMIIOHEHTBHI BEKTOpa-
pemenus qudepeHnranbHbX 3a1ad Komu. Hessizka.

36. CymHoCTh METOJla MHOTOKOMIIOHEHTHOT'O BEKTOPHOTO pPACIHICIUICHUS. YCTOWYHBOCTH IO
HAYaJbHBIM JAHHBIM U MPaBOI YacTH.

37. JloxazaTreiabCTBO TEOPEMBbI O KOPPEKTHOM MOCTAaHOBKE 3a/Jayd, MOJYy4YEHHOW B pe3yibTaTe
nepexosa OT CKaISIPHOTO pelleHus abcTpakTHOM 3agaun Komm k BEKTOpy-peiieHuto.

38. Jloka3arenbCTBO paBEHCTBA KOMIIOHEHT BEKTOpA-peIIeHHs TOYHOMY pEHICHHIO s
abcTpakTHOM 3anaun Komu.

39. Mcnonb3oBaHWe CUCTEMBbl OJHOTHIHBIX IOJ3a]1a4, HapsAay ¢ abcTpakTHOM 3amauei Ko,
JUIsL TIOCTPOEHMSI PA3HOCTHBIX CXEM pEIIEHUs HEeCTAllMOHApHBIX MHOTOMEpHBIX 3ajau
(MHOrOMEpHOI'0 ypaBHEHUS C TPAaHUYHBIMH YCIIOBUSIMHU IIEPBOTO POJA).

40. Be3ycnoBHas yCTOWYMBOCTb U BBIOOp peEIIEHUS] MHOTOKOMITOHEHTHOM pPa3HOCTHOW CXEMbI
Juis abcTpakTHOM 3amaun Komu.

4]1. BonHOBOE ypaBHEHHE B HEMJACAIBHOW CPENE C yYETOM BA3KOCTH U TEIUIONPOBOIHOCTH.
CucreMa OJHOTHUIIHBIX TO/13a/1a4.

42. Jloka3aTelbCTBO YCTOMYMBOCTM [0 MpPaBOM YacTW M HAYaJbHBIM JAHHBIM pEIleHUs
BCIIOMOTaTeNbHOM 3a/1auM JJi1 BOJIHOBOTO ypaBHEHUS B HEUACATHLHOU Cpelie ¢ YUETOM BS3KOCTU
U TETUIONPOBOIHOCTH.

43. BekTopHO-aJIMTUBHAS CXeMa JIJIsl BOITHOBOTO YPABHEHUSI. Y CTOMYMBOCTb.

44. BonHOBOE ypaBHEHME B pellakCUPYIOIIUX cpenax. [locraHoBka 3amaun.

45. CucremMa OJHOTHUIIHBIX NOJ3aj1ad. JloKa3aTeNbCTBO YCTOWUYMBOCTH IO IPABOM 4acTH U
HAYaJbHBIM JaHHBIM pELIEHUS BCIOMOIAaTE€IbHOM 3aJadd JUIsl BOJHOBOI'O YpaBHEHHUS B
pENIaKCUPYIOIIUX Cpeax.

46. BexTOpHO-aJqUTUBHAs CXE€Ma JJs BOJHOBOIO YPABHEHUS B PEIAKCUPYIOIIUX Cpelax.
Y CTONYUBOCTD.
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47. MomudunmpoBaHHoe ypaBHEeHHE BiaromepeHoca. IloctaHoBka 3amaun. Cucrema
OJIHOTHUITHBIX MOJ33]1a4.
48. JloxazaTenbCTBO YCTOWYMBOCTH IO TMPaBOM YAaCTH M HAYaJbHBIM JIAHHBIM pELICHUs
BCIIOMOTaTEeILHOM 3a/1a4M 711 MOIU(UIIUPOBAHHOTO YPABHEHHMSI BIIarOMepPeHOCa.
49. BeKTOpHO-aJIIMTUBHAS CcXeMa s MOJU(PUIIMPOBAHHOTO YpPAaBHEHHS BJAromepeHoca.
VY CcTOHYNBOCT.

B pesynbrare npoxoowcoenus npomescymounou ammecmayuu (IK3amera) OLCHUBAHHE
IUTAHUPYEMBIX PE3yJIbTAaTOB OOY4YEHHS MO AUCLHMUIUIMHE MPOBOIUTCS MO HUXKE CIEAYIOUIeH

HIKaJe.
IlIxana oyenuganus NAGHUPYEMBIX PE3YTbMAMOE 00yUEHUS
IxaJa oneHUBAHUA
Cemectp Hey/10B/1IeTBOPUTEJIBbHO Y 10BJIETBOPUTEIHLHO Xopomo (g‘lll_nll:;(;o
(36-60 6a/1;10B) (61-80 6a/1;10B) (81-90 6as1;10B)
0aJ1J10B)

3 Cryaent umeet 36—60 Crynent umeer 36— | CTyaeHT umeer CryaeHT umeer
0aJJIOB MO UTOTaM 50 6ayoB 1o 51-60 6annoB no 61-70 Gannos
TEKYIIETo U pyOe)KHOTO | UTOTaM TEKYIIEro U | UTOTaM TEKYIEro | IO UTOTaM
KOHTPOJIS, HAa DK3aMEHE | pyOeKHOTO U pyOeKHOTO TEKYIIETo U
HE JIaJl IOJTHOTO OTBETa | KOHTPOJIs, Ha KOHTPOJIS, Ha pyOeKHOTO
HU Ha OJIH BOITPOC. 9K3aMEHE Jall IK3aMEHE Tl KOHTpOJIs, Ha
CryneHt umeer MOJIHBIM OTBET Ha MOJIHBIM OTBET Ha HK3aMeHe Jall
36—45 GamoB 1o OJIMH BOIPOC U OJIMH BOIPOC U IIOJIHBIM OTBET
UTOTaM TEKYILETro 1 YaCTUYHO YaCTUYHO Ha OJTUH BOTIPOC
pyOEKHOTO KOHTPOJIA, | (TIOJTHOCTHIO) (TIOJTHOCTBIO) Y YaCTHYHO
Ha ’K3aMeHe Aal OTBETWUJI Ha BTOPOW. | OTBETUII Ha (TIOTHOCTHIO)
MOJIHBIN OTBEeT Tobko | CTydeHT umeeT 46— | BTOPOH. OTBETUJ Ha
Ha OJIMH BOIIPOC. 60 6ay10B 1O CryneHT umeer BTOPOW.

uTOraMm Tekyuiero u | 61-65 6amioB no
pyOexxHOTO WUTOTaM TEKYIIETO
KOHTpOJIS, Ha U pyOe)HOTO
AK3aMeHe Jal KOHTPOJIs, Ha
MOJIHBIM OTBET Ha 9K3aMeHe Jal
OJIMH BOTIPOC WA TIOJTHBIN OTBET HA
YaCTUYHO OTBETHII OJIMH BOTPOC U
Ha 00a Borpoca. YaCTUYHO OTBETHUJI
CTyneHT umeer 1o Ha BTOPOH.
uToram Tekymero u | CTylIeHT uMeeT
pyOeKHOTO 66—70 GannoB Mo
KoHTpoia 61-70 UTOraM TEKYIIETO
0aJIOB Ha DK3aMEHEe | U pyOeKHOTO
HE J1aJI MIOJTHOTO KOHTPOJIS, Ha
OTBETa HU Ha OJNH dK3aMeHe Jal
BOIIPOC. MOJIHBIN OTBET
TOJIKO Ha OJTUH
BOIIPOC.
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6. Meronuyeckue MaTepuaJibl, ONpeaesaoiue Npoueaypbl OeHNBAHUS 3HAHUNA, YMEHUI,
HABBIKOB M (MJ1H) ONBITA 1€ATEJIHLHOCTH

VYuyebHast paboTa MO AUCHUIUIMHE «AJIUTUBHBIE CXEMBl JJIS 3a/a4 MaTeMaTHYeCKOM
(bU3HUKI» COCTOUT U3 KOHTAKTHON pabOThl (JIEKIIMH, TPAKTHYECKHUE 3aHATHS) U CAMOCTOSTEIIbHOM
paboTHI.

MaxkcumanbHass cymma (100 OamnoB), HaOupaemas CTYIEHTOM IO JAMCLMILIMHE,
BKJTIOYAET JIBE€ COCTABIISIOLIHE:

— nepeas cocmagnAwas — OLUEHKa pPEryIsIpHOCTH, CBOEBPEMEHHOCTHM M KadecTBa
BBIMIOJTHEHHS] CTYACHTOM Yy4eOHON paboThl MO M3YYECHUIO AUCUUIUIMHBI B TEYEHHE IEpHOJIa
W3Yy4YeHUS TUCIUTIIMHBI (CeMecTpa, WIM HECKOIBKUX ceMecTpoB) (cymma — He Oosiee 70 GamioB).
Bamel, XapakTepu3yoonue ycreBaeMoCTb CTyICHTa M0 TUCIUITINHE, HAOUPAIOTCS UM B TEUCHUE
BCETO MepHoia 00y4eHHS 32 U3y4EHHE OTICIBHBIX TEM H BBITIOJHEHUE OTACIbHBIX BUAOB PadOT.

— 8mopas cocmaeiawas — OlleHKa 3HaHUH CTYJICHTa M0 pe3yabTaTaM IPOMEXYTOUHON
artecranuu (He 6onee 30 —6ayioB).

Pacnpeoenenue 6an108 mexkyuiezo u pyoescHo20 KORmpois

Cymma 6as110B
Ne Bua xonTpoJs A
n/n cymMma 1-1 Touka | 2-s1 TOuKka | 3-1 TOUKa
B 0as1ax

1. | Ilocemenue 3aHATHI 10 3 3 4

2. | Texkyuuii KOHTPOJIb: no 30 a0 10 a0 10 ao 10
BrinonHeHue caMOCTOSITEIBHBIX 0-15 0-5 0-5 0-5
3aJaHui (perieHue 3a1a4)

3. | PyOexHblil KOHTPOJIb no 30 a0 10 ao 10 a0 10
Tecmuposanue 0-12 0-4 0- 4. 0- 4.
Konnoxeuym 0-18 0-6 0-6 0-6

4. HToro cymma rekyuiero u no 70 ao 23 ao 23 o 24
PY0€KHOTO KOHTPOJISA
ITepBsIit JTan (6azoBbI He MeHee 36 | He MEHee | He MEHee | HE MeHee
YPOBEHb) — OLIEHKAa «YIOBJIETBO 12 6. 126 126
PUTEIHHOY
Bropoit sram  (mpoaBUHYTHIH meHee 70 MeHee 23 | MeHee 23 | MeHee 24
YPOBEHB) — OIICHKA «XOPOIIO» (51-69)

Tpetwnii sTan (BBICOKH ypOBEHb) HE MEHee HE MEHEe | HE MEHee | He MEHee
- OULEHKA «OTIINYHO» 70 23 23 24

Llenvto npomerrcymounvix ammecmayuii 10 JUCUUIIINHE SIBJISIETCS OLIEHKA KauecTBa
OCBOCHUS AUCIHILTUHBI 00yJaIOIIUMUCS.

[To aucuunnuHe «AIIUTHBHBIC CXEMBI IS 3a7a4 MaTeMaTHYeCKOW (U3UKN» YIeOHBIM
MJIAaHOM MPETyCMOTPEHBI (hopMa MPOMEXYTOUHOU aTTecTanun — 3a4€T 3 cemectp. [IpoBoaurcs

KOMIUJICKCHasd IIPOBCPKa O6y‘IaIOHII/IXC$I Ha OINpEaACICHUEC CTCIICHU OBJAACHHUA 3HAHUAMU,
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YMCHUSAMU U HABBIKaAMHU, ITIOJTYYCHHBIMHA HaA 3aHATHUAX, a TAKKC HYTéM CaMOCTOSTEIIEHOM pa6OTI>I.

Tunossle 3a1anus, obecneunBatonre hpopmupoBanue komnereHumu YK-5, [1KC-1

IpeJICTaBIeHbl B Ta0IMIE 7.

Taonuya 7. Pe3yiomamul 0c60eHUs y4eOHOU OUCYUNTUHDL, ROOTIEHCaAUjUe NPOBEPKe

Pe3ysabTarsl HNuaukaropsbl Bua onenounoro OcHOBHBIE TOKA3ATeJIH
o0yueHust JOCTHKEHUS MaTepuaJa, OLIEHKH Pe3yJIbTAaTOB
(KkoMIIeTeHI[HH) KOMIIeTeHI[H i o0ecneyuBalO Uit o0y4eHust
(opmupoBanue
KOMIIeTeHIN
YK-5 Cnocoben YK-5.1 Cnocoben Tunossie 3HaTb: Pa3nuuHbie
aHaJIM3UPOBATh U MIPUMEHUTH HaBBIKH OLICHOYHEIE HUCTOPUYECKHE THUITHI

YYUTHIBATH MEXKYJIBTYPHOTO MaTepuabl 1Jis KYJbTYD.
pa3zHooOpasue B3aMMO/ICHCTBUS B YCTHOT'O OTIpoca Ymernb: [lonumars u
KYJbTYp B IIPOLECCE | PA3JIUUYHBIX (m. 5.1.1); THTIOBBIE | BOCIPUHUMATH
MEXKYIbTYPHOTO COLIMOKYJIBTYPHBIX OILICHOYHbIE pa3zHooOpasue o01IecTBa B
B3alMOJICHCTBUSL. CUTYaLUsIX, IS MaTepuaibl AJis COLIMAJIBHO-
CaMOCTOSITENTLHOTO KOHTPOJIbHON UCTOPHYECKOM,
aHaJIM3a U OLICHKU pabotsl (1. 5.1.2); | aTMYECKOM U
COLIMATIbHBIX TUIIOBBIE TECTOBBIE | rtocodckom
SIBJICHU. 3aganus (1. 5.2.2); | KOHTEKcTax.
TUIIOBBIE Baaperb: Hasbikamu
OLICHOYHbIE (dbopmupoBaHus
MaTepuaibl K MICUXOJIOTHYECKHU-
9K3aMeHy (II. 0e30macHoi cpe/ibl B
5.2.3). npodeccuoHaTbHON
JESITEIbHOCTH.
YK-5.2 Cnocoben 3HaTbh: MexaHu3Mbl
OIIpEAEIATh U MEXKYIbTYPHOTO
MIPUMEHSITH CIIOCOOBI B3aMMOJICHCTBUS
MEXKKYJIbTYPHOTO o01ecTBe Ha
B3aUMO/JICHCTBUS B COBPEMEHHOM
Ppa3IUYHBIX JTane, IPUHIUIIBI
COLIMOKYJIBTYPHBIX COOTHOILEHUS
CUTYaLHSIX, OO0IIEMHUPOBBIX U
MIPUMEHSSI HAYIHYIO0 HaIllMOHAJTBHBIX
.TEPMHHOJIOTHIO KYJIbTYPHBIX IPOIIECCOB.
Ymerb: OOBACHUTD
(eHOMeH KyJIbTYphI, €€
pOJIb B YETOBEYECKOM
KHU3HEJEATEIBHOCTH.
Baaners: HaBbikamu
MEKKYJIbTYPHOTO
B3aUMOJICHCTBHS C yUETOM
pa3Hoo0Opa3us KyJIbTyp.
IIKC-1 Cnocoben IIKC-1.1 Cnocoben | Tunossie 3uats: [lepenosbie
MPOBOJIUTh HAYYHbIE | IPUMEHUTH OIICHOYHBIE Hay4HbI€ JJOCTH>KEHUS B
HCCJIEIOBaHUS U COBpPEMEHHBIH MaTepuabl 1Jis 00JacTl CBOMX HayYHBIX
MOJIy4aTh MaTeMaTUYeCKHUi YCTHOTI'O OIIpoca WNHTepecos.
MIPUKIIAHBIE arrapar B (m. 5.1.1); TUHIOBBIE | YMeTh:
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pe3yNbTaThl
CaMOCTOSTENIbHO U B
COCTaBe HAyYHOTO
KOJUJIEKTHBA.

HUCCIIEI0BATEILCKON
NCATCIIBHOCTHU HpI/I
perieHuy 3a1ad.

ITKC-1.2 Criocoben
MIPUMEHUTD METOJIbI
BHEAPEHUS U
KOHTPOJIS
pe3yabTaToOB
HCCIICAOBAHUI U
pa3pabOTOK, METOIbI
aHaIM3a Pe3yJIbTaTOB
HUCCIIEJOBaHUN 1
pa3paboTok
CaMOCTOSITEILHO U B
COCTaBE HAyYHOTO
KOJIJICKTHBA.

OILICHOYHbIE
MaTepUabl IJIs
KOHTPOJIbHOU
pabotsI (1. 5.1.2);
TUIIOBBIE TECTOBbBIE
3aganus (1. 5.2.2);
TUIIOBBIE
OLICHOYHBIE
MaTepuaibl K
9K3aMeHy (II.
5.2.3).

CucreMaTu3upoBaTh
HAy4YHbIC PE3yJIbTAThI,
BBIJICIISATh U3 HUX TJIaBHOE,
U yAaJIsTh
BTOPOCTEIICHHOE,
O00OBEKTUBHO OICHUBATH
pe3yabTaThl HAYYHBIX
pa3paboToK,
BBITTOJIHEHHBIX JPYTUMH
CICIHATICTAMH.
Baanern:
CoBpeMeHHBIMU
METO/IaMH PEIICHUS
HAyYHBIX 33J]a4 B 00JIaCTH
CBOUX Hay4YHbBIX
UHTEPECOB.

3naTe: Knaccuueckue
METO/Ibl, IPUMEHSIEMbIE B
NPUKJIAJHON MaTeMaTHKe
U nH(OpMaTHKE.

YmMmerb: CaMocTOATENBHO
BBIOMpaTh 3 peKkTuBHBIC
METO/IbI peIleHHs
MOCTaBJICHHBIX 3a7a4 U
pa3pabaTbIBaTh

HOBBIE€ METO/IbI JUISI
HOJIYy4YEHHUs] HOBBIX
HAYYHBIX ¥ MIPUKIIATHBIX
pE3yJIBTaTOB.

Baanerb: Haykoemknmu
TEXHOJIOTUSIMH U
MaKeTaMu PUKIIaTHBIX
IpOrpaMM JJIsl perIeHus
MIPUKJIAIHBIX 3a]au.

7. Y4eOHO0-MeTOaAuYecKoe o0ecneyeHne qJUCHHUMINHbI

7.1. Hopmamueno-3axkonooamesbHole aKknvl

1. Ilpukaz MunoOpaayku Poccun ot 06.04.2021 Ne 245 "OO6 yrBepxkaenun Ilopsaaka

opraHu3alvi MU OCYHICCTBJICHUA O6pa3OBaTeHBHOﬁ JACATCIIBHOCTHU 110 06paSOBaTeJ'IBHBIM

mporpaMMaM  BbICIIEro  O0Opa3oBaHMsl - Mporpammam OakajgaBpuara, Hporpammam

crernuanureTa, MmporpaMMaMm wmaructparypbl”" (3apeructpupoBaHo B Muntocte Poccun
13.08.2021 N 64644).

. @enepanbHbIi TOCYAApCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAPT BBHICIIET0 OOpa30BaHUS IO
HanpasieHuto noAarotoBku 01.04.02- INpuxnannas mMaremaTuka v MHGopMaTHKa (ypOBEHb
MunuctepctBa 00pa3oBaHMsI U HayKH

MarucTpatrypbl), YTBEPKIEHHOIO MPHUKA30M

Poccuiickoit ®@enepanun ot «10» sHBaps 2018r. Ne 13 (3aperucrpupoBaHo B MuHiocte
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(O8]

Poccun «06» depanst 2018r. Ne49939).
. @enepanbublil 3akoH "O06 obpazoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012 Ne 273-
@3 http://www.consultant.ru/document/cons_doc LAW 140174/
7.2. Ocnosnasa numepamypa

PrrukoB A.Jl. YucneHHble METOBI U NapasieibHble BeuncieHus. — HoBocubupcek:
Cubupckuii rocy1apcTBEHHBI YHUBEPCUTET TeIEKOMMYHHKaIMi U nHpopmaTuku, 2007.—
142 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/57105.html.— 3BC «IPRbooks».
Tapacos, B. H. Yucnennsie MeTonbl. Teopusi, aaropuT™Mbl, IPOrpamMMbl [ DJIEKTPOHHBIM
pecypc]: yaebnoe nocobue / B. H. Tapacos, H. ®@. baxapeBa. — DIeKTpOHHBIE TEKCTOBBIC
nanHble. — Camapa: [1oBoKCKUI TOCyJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKALIUN U
uHpopmaruku, 2017. — 266 c. — 5-7410-0451-2. — Pexwum gocryna:
http://www.iprbookshop.ru/71903.html

Kocromapos, /I. I1. IIporpammupoBanue 1 YuciaeHHbIE METObI [ DIIEKTPOHHBIN pecypc]:
yaebHoe mocobue / /1. I1. Koctomapos, JI. C Kopyxoga, C. I'. Mamxeneidl. — DIeKTpOHHBIC
TEKCTOBBIE JaHHbIE. — M.: MOCKOBCKHI rOCYapCTBEHHBIN YHUBEPCUTET UMEHU M.B.
Jlomonocoga, 2001. — 224 ¢. — 5-211-04059-7. — Pexum gocryna:
http://www.iprbookshop.ru/13108.html

Haxymesa ®.M., Kepedhos M.A., Bogaxosa B.A., KapmokoB M.M. AJIMTUBHBIE CXEMBI
IS 33724 Matemarudeckor ¢pusuku. Yuednoe nocodue. zn. KbI'Y. Hanpuuk, 2021. 180 c.
HIxanykos-Jladumes M.X., Haxymesa @.M. BekTopHble aJAUTUBHBIE CXEMbI TIOJTHON
anmnpoKCUMaIMK B MaTeMaTH4eckoi (usuke (Dnexmponnwiii yueonux). CBUIETEICTBO
rocyJaapCcTBEHHOM peructpamnuu nporpammsl st IBM No2014615479. 27.05.2014r.
Haxymesa ®.M., KepedhoB M.A., UcakoBa M.M. MeTozsl pelieHus MHOTOMEPHBIX 3aa4
MaTteMmaTuueckoi pusuku (yueOHoe nocodue). M3n. KbI'Y. Hanbuuk, 2017. 107 c.

BosnikoB E.A. Uucnennsie Metofsl. — Cankt-IletepOypr: Jlans, 2008, 256 c.
http://e.lanbook.com/books

PsGenpkuii B.C. BBenenre B BEIUNCIUTENBHYIO MATEMATUKY: yueOHOe nocodue. — CaHKT-
[TerepOypr: Jlans, 2008, 288 c.- http://e.lanbook.com/books/element.

Cpouxo B.A. Yucnennsie metoasl. Kype nekuunit. — Cankr-IlerepOypr: Jlans, 2010, 208 c. //
https://e-lanbook.com

7.3. /lononnumenvnan numepamypa

Aobpammna-Xanoesa H.I'., PomanoBa H.C. MHOrOKOMIOHEHTHbIE BEKTOPHBIE CXEMBI
pacuieryieHust A pellieHHsl MHOTOMEPHBIX 3a7jau MaTemMatuueckol ¢usuku // dudden.

ypaBHeHusd. T.42. Ne7. 2006r., c. 883—-894.
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http://www.iprbookshop.ru/13108.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=54
http://e.lanbook.com/books/element

AU

Hemuposuu bB.I1., IllyBanoa 3.3., Mapon MWN.A. UYwucieHHble MeETOABl aHaIU3a.
[Mpubnmxenne ¢yHkMiA, auddepeHnaIbHbIe U UHTErpaibHble ypaBHeHUs. — CaHKT-
[TetepOypr: Jlans, 2008, 400c.

Mapuyk I'. 1. MeToasl BeIYMCIUTEIbHONM MaTemMaTuku. — M.: Hayka, 1989r.

Mapuyk I'.11. Metoas! pacuierienus. — M.: Hayka, 1988r.

Camapckuit A.A. Teopus pa3zHocTHbIX cxeM. — M.: Hayka, 1989r.

Camapckuii A.A., AuapeeB B.b. PazHoCTHBIE METO/BI PELIEHUS IIMITUUECKUX YPAaBHEHUM.
M.: Hayka. 1976r.

Camapckuii A.A., Babumesuu I1.H. AnauTuBHBIE CXEMBI IS 3a/ad MaTEeMaTHYECKOU
¢uzuku. -M.: Hayka, 1999r.

Camapckuit A.A., I'ynun A.B. YcroitunBocTh pa3HOCTHBIX cxeM. - M.: Hayka,1973r.
HIxanykoB—Jlapumer M.X., HaxymeBa ®@.M. BekTopHble aAJIUTHUBHBIE CXEMbl MOJIHOU
anmnpoKCUMaIuu (METOAMYECKUE PEKOMEHIAINH M0 U3YYSHHIO Kypca «AAUTUBHBIC CXEMBI
MOJIHOM anmnpoxkcumanuny»). Hanbuuk. 2012r.

7.4. Ilepuoouueckue uzoanusn

1. Bectauk COI'Y. Cepus «EctecTBeHHbIE HayKn», BianukaBkas.

W N

o X N kWD~

—_
— O

. KypHan BBIYHCIUTENBHON MaTeMaTUKH U MaTeMatnueckoil ¢pusuku CKBM u M®D).

. U3Bectus KbHI] PAH. Hanpuuk.

7.5. Humepuem-pecypcol

http://www.EXPonenta.ru

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

http://Math.ru

http://electrolibrary.narod.ru

http://lib.mexmat.ru

http://math-portal.ru

http://uchites.ru

http://softlab-portable.ru

http://intuit.ru

. http://eduScan.net

. http://ph4s.ru

HpI/I IMPOBCACHNN 3aHATHH JEKIHMOHHOIO THUMa MPAKTUYICCKUX (CGMI/IHapCKI/IX) 3aHATHH

UCIIOJIb3YIOTCSI CBEJIEHUSI 00 AJIEKTPOHHBIX MH(OPMALMOHHBIX pecypcax, K KOTOPbIM oOecrieueH

JOCTYTI JyTsl oJib3oBaTenen ouommorexkn KBI'Y.

62


http://ph4s.ru/

IlepeyeHb aKTyaIbHBIX JJIEKTPOHHBIX HHPOPMAIIMOHHBIX 023 TaHHBIX,

(2022-2023 yu. rox)

K KOTOpPBIM o0ecnedeH aoctyn nmoJjn3osareasam KbI'Y

ot 13.04.2022
AKTHUBEH 110

HanmenoBanue Kpartxas Anpec caiita HaunmenoBaHue Ycaosus
Ne 3JIEKTPOHHOT O XapaKTepucTuKa OpraHu3anum- a0CTymna
i pecypca BJIa/leNIbIA;
PEKBU3UTHI
J0TroBOpa
Hayunas Onektp. bubnmoreka | http:/elibrary.ru 000 «H32b» [Monuebrit
3J1eKTPOHHAs HAyYHBIX ITyOTUKAIIit JOCTYTI
oudauorexka (HIb - okojo 4000
POD®N) HUHOCTpaHHBIX 1 3900
OTEYECTBEHHBIX
HAYYHBIX JKypHAJIOB,
pedepatsl
1 myOmkaruii 20 TeIc.
) JKYPHAJIOB, a TAaK¥Ke
onucanus 1,5 mH.
3apyOeKHBIX U
pOCCUICKUX
nuccepTanmii; 2800
pocc. KypHaIOB Ha
0e3B03Me3THON
OCHOBE
Ba3a naHHbIX Hammonansaast http://elibrary.ru 000 «HDOb» ABTOpHU30BaHH
Science Index UH(POPMAITMOHHO- JIuneH3nOHHBIN Bl TOCTYTI.
(PUHILI) AHAJINTHYECKas JIOrOBOP ITo3Bomaser
CHCTEMA, Science Index JIOIIOJIHATE U
AKKyMYJTUPYIOIIas NeSIO-741/2022 YTOUYHSATH
Oonee 6 MHJUTHOHOB ot 19.07.2022 CBEJICHHUS O
2. Ty OTHKATTHIA AXTHUBEH 710 MyOIUKAIHSIX
POCCHICKUX aBTOPOB, 31.07.2023r. YYEHBIX
a TaKke WHPOPMAIIHUIO KBbI'Y,
00 UX IIUTUPOBAHUH U3 UMCIOIIUXCS B
bonee 4500 PUHI]
POCCUMCKUX
JKYPHAJIOB.
IbC 13800 u3nanuii o http://www.studm 000 [Tonubrit
«KoHcyabTaHT BCEM 00JIacTsIM edlib.ru «KoncynpTant JOCTYTI
CTYIEHTa» 3HAHUH, http://www.medc CTYJICHTa» (peructpariyst
BKJIIOYAET OoJree ollegelib.ru (r. Mockga) o [P-anmpecam
3 gem 12000 yueOHIKOB Jorosop KbI'Y)
' 1 y4eOHBIX TTOCOOMIA Ne750KC/07-
1 BO u CIIO, 864 2022
HalMEHOBAHUM Ot 26.09.2022
XKypHayoB u 917 AKTHBEH 710
MoOHOrpaguil. 30.09.2023r.
«JIEeKTPOHHAS Komnnekunsa http://www.studm 000 [TonHerit
O0ubaIHoTEKA «Memumuaa (BO) edlib.ru «ITomuTexpecypc JIOCTYII
TEXHUYECKOIo I'SOTAP-Menna. » (peructpanus
By3a» (ABC Books in English (r. Mockga) no [P-anpecam
4. «KoHcynbTanT (KHHUTH Ha Jorosop KBI'Y)
CTYA€EHTa») AHTJINACKOM SI3BIKE) » Ne701KC/02-
2022
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19.04.2023r.

IBC «Jlanb» OnexkTpoHHBIC Bepcuu | https://e.lanbook.c 000 «3BC [TomabIi
KHHT BeIYIIUX om/ JIAHDb» (1. JOCTYTI
U3JaTeIbCTB YUeOHOH CaHkT- (peructpanus
Y HAYIHOH [TerepOypr) o IP-ampecam
JTUTEPATYPHI (B TOM Jorosop KBbI'Y)
yucie Ne6EIN/223
YHUBEPCUTETCKHUX ot 15.02.2022
HM31aTeIbCTB), TAK U AKTHUBEH 10
AJICKTPOHHBIE BEPCHH 28.02.2023r.
MEPUOTUUECKUX
W3IaHUN 110
Pa3IMIHBIM 00JIACTSIM
3HaHUM.
Hanmonansnas OOBbenMHEHHBIN https://H30.pd OI'bY Hoctyn ¢
3JIEKTPOHHAs AIEKTPOHHBII KaTaior «Poccuiickas 3JIEKTPOHHOTO
oudamorexka PI'b (hOHIOB POCCUHCKHUX rOCyJapCTBEHHA | YHUTaJIbHOTO
OHOJINOTEK, s OUOIMOTEKA» 3aa
coJieprKaIni Horosop OubIHoTEKN
4331542 Nel01/HOB/166 KbI'Y
3JIEKTPOHHBIX 6-m oT
JIOKyMEHTOB 10.09.2020r.
00pa30BaTeIbHOTO U Cpoxom Ha 5
HAYYHOTO XapakTepa neT
MO PA3TUYHBIM
OTpacisiM 3HaHUU
9BC «IPRbooks» | 107831 mybGnukanuii, | http:/iprbookshop | OOO «Aii I[In [omHbrit
BT.4.: 19071 — Iu/ Op Meauay» JIOCTYTI
YUeOHBIX H3JIaHHH, (r. CaparoB) (peructpanus
6746 — Hay4HBIX Jorosop o [P-anpecam
nznanui, 700 Ne9200/2211 KBI'Y)
KoJuIeKIuii, 343 ot 08.04.2022
)kypHana BAK, 2085 AKTHUBEH 10
ayIuo U3JJaHUU. 02.04.2023r.
IBC «lOpaiit» OnekTpoHHBIC Bepcuu | https://www.bibli 000 [TomHbri
aas CIIO yueOHOI 1 HayYHOH o-online.ru/ «QIEeKTPOHHOE JOCTYTI
JUTEPATYPHI W3/1aTENbCTBO (peructparust
m3narenseTB «FOpaiT» FOPAWT» (r. o [P-ampecam
st CITIO u Mocksa) KbI'Y)
3JIEKTPOHHBIE BEPCUH Jorosop
MIEPUONIECKUX Ne192/EI1-223
W30AHUH 110 01 29.10.2021
Pa3IUYHBIM 00TIaCTSIM AKTHBEH 10
3HaHUM. 31.10.2022 r.

Polpred.com. 0630p CMU Poccum u | http://polpred.co 000 Hoctym mo 1P-
Hosoctu. O630p 3apy6exps. [lomHbIe m «ITonmpen ajpecam
CMMU. Poccus n TEKCTHI + aHAINTHKA CIIPaBOYHHKM KBI'Y

3apy0eKbe n3 600 n3nanuii no 53 be3BozmesgHO
OTpacisM (6e3
opUIHaTHLHOTO
JIOTOBOPA)
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10.

IIpe3ngentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
0ubIHOTEKA M. 3JEKTPOHHBIX u «IIpe3nmeHTCcKa | BI TOCTYIT U3
Bb.H. Eaxbunnaa JIOKYMEHTOB 10 s1 onbnuoreka OUOIMOTEKH
ucropun OTeyeCTBa, um. b.H. (aym. Nells,
poccuiickoit Ensnmaay (T. 214)

rOCYIapCTBEHHOCTH, CankT-
PYCCKOMY SI3BIKY H [TerepOypr)
paBy Cornamenne
ot 15.11.2016r.
beccpounslii

7.6. Memoouueckue ykazanus no npoeeodeHuro y4eoHvlx 3auamuil, K Kypcogomy
RPOEKMUPOBAHUIO U OPYZUM BUOAM CAMOCHM OAMENbHOU PAOOMbl

VYuyeOHast paboTa Mo IUCHUILUIMHE «AJAUTHBHBIE CXEMbI JJIS 3a7ad MaTeMaTH4ecKOi
(U3HKI» COCTOUT M3 KOHTAKTHON PabOTHI (JISKIIMU, TPAKTUYCCKHE 3aHATHS) U CAMOCTOSTCIILHON
paboTHhL.

Kypc wusywaercss Ha JnekuMsx, OpU CaMOCTOSTENbHOM W UHAMBUAYaIbHOM paboTe
oOyuaromuxcsi. OOydaromuiicss uisi TMOJHOTO OCBOCHHS MaTepuana JOJDKEH He IMPOIYCKaTh
3aHATUS W AKTUBHO Yy4YacTBOBaThb B Y4eOHOM mporecce. JIeKiuu BKIOYAIOT BCE TEMBI U
OCHOBHBIC BOTPOCHl TEOpPHH M TPAKTHUKU. Jljis MakcuManbHOH S()()EKTUBHOCTH H3yUYCHHS
HEOOXOAMMO TOCTOSHHO BECTH KOHCIEKT JIEKIMM, 3HAaThb PEKOMEHAYEMYIO IperojiaBaTresieM
JUTEpPaTypy, MO3BOJSIONIYIO JOMOJHUTh 3HAHUA M JIyYIIE MOJATOTOBUTHCS K MPAKTHUYECKUM
3aHATHUSAM.

B coorBercTBUM ¢ y4YeOHBIM IIJTAHOM Ha KaXAyH TEMY BBIJICICHO HEOO0XO0IUMOE
KOJMYECTBO YaCOB MPAKTUUYECKUX 3aHATUM, KOTOPBIE TTPOBOJISATCA B COOTBETCTBUU C BOITPOCAMH,
PEKOMEH/IOBAaHHBIMU K M3yYEHHUIO 10 oOmpeaeieHHbIM TemaMm. OOydaromuecs JOJKHBI
PEryIsApHO TOTOBUTHCA K MPAKTHUECKUM 3aHSATHSM M y4acTBOBAaTh B OOCYKIEHUM BOMPOCOB.
[Ipy mMOATOTOBKE K 3aHATHUSAM CJEAYeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMH U
PEKOMEHIOBaHHOW JmTepaTypol. TemaTHdyecKkuid TUIaH TUCHUILIMHBI, y4eOHO-METOIMYECKHe
MaTepuaibl, a TAKKe CIUCOK PEKOMEHI0BAaHHOM TUTepaTyphl MPUBEACHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu pabome HA0 KOHCREKMOM 80 6peMA NPOGEOEeHUA
JleKyuu

B nmpomecce JEKIMOHHBIX 3aHATHH IEIECO00pa3HO KOHCHEKTUPOBATH  yUEOHBIN
MaTepuai. J{as 3TOro UCHOIB3YIOTCS OOIIUE U YTBEPAUBIIUECS B MPAKTUKE MPaBUia, U TPUEMBI
KOHCIIEKTUPOBAHUS JICKITUH.

KoncnektupoBanue JIEKIUA BEAETCA B CHEHHAIBHO OTBEAECHHOW [JII 3TOrO TETpaiw,

Ka)K}IBIﬁ JIUCT KOTOpOﬁ JOJDKEH MMCTBH II0JII, HA KOTOPBLIX JACIAIOTCA IIOMCTKH U3
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PCKOMEHIOBAHHOW JIUTEPATyphl, JOMOJHSIOIMIAEC MaTepuan MPOCIYIIAaHHOW JICKIIUU, a TaKXKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETHUECKUX TTOTOKCHHM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IUJIaH JICKIHHA, PEKOMEHAYEMYIO JINTEPATYPY K TEME.
3anucH pa3/esoB JICKIUU JOJDKHBI MMETh 3aroJIOBKH, ITOA3arojOBKH, KpacHbIe CTPOKH. Jliis
BBIJICJICHHS Pa3JIe)IOB, BBIBOJOB, ONPEICICHUN, OCHOBHBIX UCH MOXKHO HCIIOJIb30BATh I[BETHBIC
KapaHJamy 1 GIoMacTepsl.

HasBanHble B JIEKIIUU CCHUIKM HA TIEPBOMCTOYHUKH HAJI0 IIOMETHTH HA MOJISIX, YTOOBI TIPH
CaMOCTOSITENILHOM paboTe HalTH M BIMcaTh UX. KakI0My CTyAeHTY He0OX0IMMO BhIpAObOTaTh U
UCII0JIb30BAaTh JOMYCTUMBIC COKpAIICHUsT HanOoJjIee pacipoCTPaHEHHBIX TEPMUHOB M ITOHSITHA.

Memoouueckue peKomeHOayuu no NOO20MO6Ke K NPAKMUYECKUM 3AHAMUAM

Ilenpto TPAaKTHUYECKUX 3aHATHH SBISCTCS OOCCIICUCHUE CBSI3M TEOPUU U TIPAKTHKH.
[IpakTHYeckue 3aHATUS COJCHCTBYIOT BBIPAOOTKE Y CTYJCHTOB YMEHUH U HaBBIKOB IPUMEHCHHUS
3HaHWM, MMOJYYCHHBIX HA JICKIUAX M B XOJIE CAMOCTOSTENILHOW paboThl. B X0/ MpakTHUECKUX
3aHITHA CTYACHTBI TPHOOPETAloT NPOPECCHOHANBHBICE YMEHHS W HAaBBIKA IS PEIICHUS
MPAKTUYECKUX 337a9 W PA3BUTHS Y HUX MAaTEMaTHYECKOTO MBINUICHHUS, U WHTCIUICKTYaTbHBIX
CIIOCOOHOCTEH.

[IpakTHyeckue 3aHATHS MO3BOJSIOT YIIIYOMTh M 3aKPEHUTh TCOPETUYECKUE 3HAHUS B
WHTEpecax MPOPEeCCHOHATBHONH TOArOTOBKH. OHHM IMO3BOJISIIOT TPOJAEMOHCTPUPOBATH 3HAHMS,
YMECHHE YWUTaTh W TIOHUMAaTh Y4eOHBIC M HAy4YHBIC MATEpPHAIbI, a TAaKXKE MPUMCHITh UX pPU
pelIeHnr KOHKPETHBIX 3a/1a4 MPUKIATHON MAaTEeMaTHUKH.

Jl7is TOATOTOBKM K MPAKTUYECKUM 3aHSATHUSAM CIIeyeT MCIOIb30BaTh PEKOMEHIOBAaHHYIO
JTUTEPATypPy U UCTOYHUKU. ECTh TOCTYIT K 3JISKTPOHHOMY BapHAHTY KOHCIICKTA JICKIIHH.

Memoouueckue pekomeHoayuu no OP2AHU3AUUU CAMOCMOSMETbHOI PAdOm bl

Hnsa camocmosmenvroti pabomesl UMEIOTCS TTOMEIEHUS, OCHAIIEHHBIE KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTH «V/HTepHeT» M obecrneueHueM IocTymna B
AIIEKTPOHHYIO OUOTHOTEKY.

Camocmosmenvhas paboma 00YyYaIOIIUXCSA — CIMOCOO aKTHBHOTO, IEJICHANPABICHHOTO
MPUOOpPETEHUs CTYIEHTOM HOBBIX IS HETO 3HAHWN U yMEHUH 0e3 HEMOCPEeICTBEHHOTO Y4acTust
B 9TOM TIpoliecca mpernoaaBareseil. [IoBbIIeHHe polid caMOCTOSATENHHONU paboThl 00YUYArOIIHXCS
IIPH MIPOBEICHUH PA3IMIHBIX BHJIOB YUCOHBIX 3aHITHH MTPEITOJIaracT:

- ONITUMH3AIIHAI0 METO0B O0yUYEeHUSs, BHEAPECHUE B YICOHBIH MPOIIECC HOBBIX TEXHOJIOTHH
oOydeHHs, TOBBINAIIMX  NPOU3BOAUTENHLHOCTh  TpyAa  TMpernojaaBarens, aKTHUBHOE
UCIOJIb30BaHNEe NH()OPMAIIMOHHBIX TEXHOJIOTHH, TTO3BOJSIONINX o0ydaromeMycst B yI00HOe st

HEro BpeMsl OCBauBaTh yYeOHBIN MaTepuan;
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- COBEpIICHCTBOBAHHWE METOAMKHU IPOBEJIEHUS MPAKTUK M HAyYHO-HCCIIEeI0BATENbCKON
paboThl 00yyaromuxcs, MOCKOJbKY MMEHHO 3TH BUIBI yueOHOH palOoThl B MEpBYIO OYepenb
TOTOBST O0YYAIOIMIUXCSI K CAMOCTOSATEIIbHOMY BBIITOJHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

- MOJICPHHU3AIIMIO CUCTEMbI KypCOBOTO U TUIIJIOMHOTO IPOEKTUPOBAHUSA, KOTOpas JOKHA
MOBBILIATH POJIb CTYAEHTA B 110A00pe MaTepuaa, MOUCKe MyTeil perieHus 3aaay.

CamocrosarenbHass paboTa TPHUBOJUT CTYACHTAa K TOJXYYEHUIO HOBBIX 3HAHUH,
VIOPSAIOYCHUIO M YIUyOJCHHWI0O  MMEIOUIMXCS  3HaHWHM, (OpPMUPOBAHHIO y  HEro
npodeccuoHaNbHBIX HAaBBIKOB U yMeHMH. CamocTosiTelbHas paboTa BBIMOIHSICT pal QYHKIUI:
pa3BUBAIOIYIO; HH(POPMAIMOHHO-O0YYAIONIYl0; OPUEHTUPYIOUIYIO U  CTUMYJIHUPYIOIIYIO;
BOCIIUTBIBAIOIIYIO; UCCIIEAOBATENBCKYIO.

B pamMkax Kypca BBIIOIHSIOTCS CIIEAYIOIINAE BUIbI CAMOCTOATEIBHOM paboThI:

1) mpopaboTka yyeOHOro MaTepuana (1o KOHCIIEKTaM, y4eOHON 1 Hay4HOH JIUTeparype);

2) BBINIOJTHEHUE PA3HOYPOBHEBBIX 33/1a4 U 331aHHIA;

3) pabota ¢ TecTaMH U BOTIPOCAMH ISl CAMOTIPOBEPKU;

4) BBINIOJTHEHUE UTOTOBOM KOHTPOJIBHOM paOOTHI.

CryneHTaMm peKOMEHyeTCsl C CaMOro Havajia OCBOEHUS Kypca padoTarh ¢ JUTepaTypoil U
npeiaraeMbIMU 33JJaHUSIMU B (pOpME MOATOTOBKHU K OYEPETHOMY ayAUTOpPHOMY 3aHsTHiO. [Ipu
ATOM aKTYaJIM3UPYIOTCS MMEIOLIMECsS 3HaHUS, a TAaKKe co3laeTcs 0as3a Ui YCBOSHHSI HOBOTO
MarepHaia, BOZHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJCHT MOJIyYaeT B ayAUTOPUH.

Heo06Xx0oauMo OTMETUTb, YTO HEKOTOpbIE 3aJaHus A CaMOCTOSTEIbHOM pPabOTHI IO
KypCy UMEIOT ompenieneHnyo cnenuduky. [Ipu ocBoeHHH Kypca CTyJIEHT MOKET MOJIb30BaThCs
OuOIMOTEKON By3a, KOTOpash B IOJHOW Mepe OOecrneueHa COOTBETCTBYIONIICH JIUTEPATypOM.
3HAYUTEIBHYIO TIOMOIIH B TIOJrOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOIIMKCS B
y4eOHO-METOIUYECKOM KOMILUIEKCE KPAaTKUH KOHCHEKT JIEKIUHA U METOAMYECKHE PEKOMEHIalH
no M3y4yeHuro kypca. OH Ke MOXXET HCHOJb30BATHCA W JUIS 3aKPEIUIEHUs IOJYyYEeHHOTo B
ayJUTOPUHU MaTepHaa.

CamocrosTenbHas paboTa CTYICHTOB MPEAYCMOTPEHA YU€OHBIM TUIAHOM ¥ BBITTOJTHSACTCS
B 00s3aTelbHOM MOpsAKe. 3aJaHusl MPEAToKEHBl MO KaXKIOH H3ydaeMod TeMe U MOTYT
TOTOBUTHLCS MHIAUBUAYAIBHO U B rpymie. [1o He00X0uMOCTH CTYIEHT MOKET 00pamaThes 3a
KOHCYJIbTAIlMeld K MperoaBaTeo. BEIMONHEHNEe 3aqaHuii KOHTPOJIMPYETCS W OIECHHBACTCS
IPEToIaBaTeIIEM.

JUis  yCTIEHIHOTO CaMOCTOSATENBHOTO M3YUEHHMs] MaTepHaja CeroJHs HCIHOJb3YIOTCS
pasIn4HbIe CpeacTBa OOy4YeHHsI, CpeAH KOTOPBIX 0CO000€ MECTO 3aHUMAalOT WH(POPMAalMOHHbIE
TEXHOJIOTUM Pa3HOTO YPOBHS W HANPABICHHOCTH: AJIEKTPOHHBIE YYEOHWKH W KYpPCHI JICKIHH,

0a3pl 3a7aHUd. OJEKTPOHHBIM YUYE€OHMK MpelacTaBisieT co0ol MporpaMMHOE CpeACTBO,
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NO3BOJIAIOIIEE TNPEACTaBUTh ISl M3Y4YEHUs TEOPETUYECKMH MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOATENBbHYIO TBOPUYECKYIO PadOTy, IOMOTaloliee CTyAeHTaM U
[IPENoAaBaTel0 OLEHUTh YPOBEHb 3HAHUM B ONPEAEICHHOW TEMaTHKE, a TAKKE COJEeprKallee
HEOOXOUMYIO CIIPaBOYHYIO HMH(pOpMAaIHIo. DJIEKTPOHHBIA y4eOHUK MOXKET MHTErpUpOBaTh B
ce0e BO3MOXXHOCTU PpA3JIMUYHBIX MEJArorM4ecKuX MPOrpaMMHBIX CPEACTB: O0YyYarolux
poTrpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JAHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIINX MPOTPAMM.

JUig ycrienmHoW OpraHM3ali CaMOCTOSITENbHOM pabOThl BCE aKTUBHEE NPUMEHSIOTCA
pa3sHooOpa3Hble 00pa3oBaTeNbHBIE Pecypchl B ceTH VIHTEpHEeT: CHUCTeMbl TECTUPOBAHUS I10
pasiMYHbBIM  00JacTAM, BHMPTYaJIbHbIE JIEKIMH, JAO0OpaTOPUM, IMPU OSTOM IOJIb30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEP U NOAKIOueHue K VHTepHeTy ans Toro, 4yTtoObl CBS3aTbCs C
IpenojaBaTesieM, peliaTh BRIYUCIUTEIbHBIE 33aUd U 1I0Jy4yaTh 3HaHUs. Vcnonb3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENIbHOW pabOThl CTYAEHTAa M IO3BOJSET KapAUHAJIbHBIM 00pa3zom
U3MEHHUTh METOAMKY MpENoaBaHusl.

CTyzneHT MOXeT Mojy4aTh BCE 3aJaHusl U METOJMYECKUE YKa3aHHUs yepe3 CepBep, 4YTO
JTa€T €MY BO3MOXHOCTb IIPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOKHOCTU C HEOOXOAUMBIMU 1JIs1
BBINOJIHEHUsST paboT Tpyno3arparamMu. CTyIEeHT MMEEeT BO3MOXHOCTb BBINOJIHATH paboTy JoMa
WIK B ayauTopud. bosbiioe BocnuTareabHoe M 00pa3oBaTeIbHOE 3HAYEHUE B CAMOCTOSATEIbHOM
y4eOHOM TpyJe CTYIEHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOIb BO30YXKIAET U TOJIEPKUBACT
BHUMAaHUE U HUHTEPEC, IMOBBIIIAET AKTUBHOCTh MAMSTU U MBIIUICHUS, MO3BOJISIET CTYAECHTY
CBOEBPEMEHHO OOHApYXUTh M YCTPAaHUTh JONYLICHHbIE OMIMOKUA M HEAOCTATKH, OOBEKTUBHO
ONpPEACINTh YPOBEHb CBOMX 3HAHUM, NMPAaKTUYECKUX yMeHHil. Camoe OOCTYyIHOE M IIPOCTOE
CPEJICTBO CAMOKOHTPOJISl C IPUMEHEHUEM HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH —
3TO Psi/i TECTOB «On-line», KOTOpbIE MO3BOJIAIOT B PEXKUME PEabHOIO BPEMEHH OIPENETUTh CBOU
YPOBEHb BIAJCHHUS NPEAMETHBIM MAaTE€pHUajoM, BBIIBUTb CBOM OIIMOKM U IOJYYHUTh
PEKOMEHIALlUU 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypou

Bcro nuTtepatypy MOXKHO pa3/ieuTh Ha YYCOHHKU M y4eOHBIC MOCOOUS, OpUTHHATIBLHBIC
Hay4Hble MOHOTpauyecKre MCTOYHHUKH, HayyHble MyOIMKallMU B MepHOAWYEcKor nevatu. M3
HUX MOJKHO BBIACIUTh JIUTEPATYpy OCHOBHYI (PEKOMEHIYEMYIO), IOIMOJHHUTEIBHYIO U
JUTEpaTypy JUIsl YIyOIeHHOTO U3YYEeHUSI TUCIUTUINHBI.

W3ydyeHne nUCHUIUIMHBI ClIEeyeT HAYyMHATh C y4yeOHHMKA, MOCKOJbKY YYEOHHUK — 3TO
KHHWra, B KOTOPOW H3JIOKEHBl OCHOBBI HAy4YHBIX 3HAHUW 110 OIpPENEICHHOMY IpPEAMETY B
COOTBETCTBHUH C LEIISIMU U 3a]la4aMi 00Y4€HUsI, YCTAHOBJIEHHBIMHU MPOTPAMMOH.

[Ipu pabore ¢ nureparypoil HEOOXOAMMO YYUTHIBATH, YTO UMEIOTCS PA3JIUYHBIE BUIBI

YTCHU, U 1<a>1<)11>11‘/’1 M3 HUX HCIIOJIB3YCTCA HAa OMPEACIICHHBIX 3TallaXx OCBOCHUA MaTepHaa.
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IIpedsapumenvroe YT€HUE HAIIPABICHO HA BBISIBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IIOMCK MX 3HA4EHMs B CIPAaBOYHOM JuTepaType. B 4YacTHOCTH, IpU YTEHUM YKa3aHHOU
JUTEPaTyphl HEOOXOAUMO MOIPOOHEHIIINM 00Pa30M aHAIU3HPOBATH TOHSATHSL.

Ck603HO€ umeHue NpeANonaraeT poYTEeHNEe MaTepraia OoT Hadana 10 KoHua. CKBO3HOE
YTEHUE JIUTEepaTypbl U3 IPUBEACHHOIO CIMCKAa JAaeT BO3MOXKHOCTb CTYAEHTY C(OPMHUpPOBAThH
CBOJI OCHOBHBIX TOHSATHH U3 N3y4aeMOi 00JIACTH U CBOOOHO BIIAJETh UMHU.

Bvibopounoe — Ha000pOT, UMEET LIENBIO MOKCK U 0TOOp MaTepuana. B pamkax JaHHOTO
Kypca BbIOOpOUYHOE YTE€HHUE, KaK CIOCO0 OCBOEHUS COJEpKAHUSA Kypca, JOJKHO UCIOIb30BaThCs
IIPY [TOATOTOBKE K MMPAKTUYECKUM 3aHATUAM I10 COOTBETCTBYIOIIUM Pa3AeiIaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa300p TEKCTa C MHOCIEAYIOIIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOCHHE YKa3aHHBIX MOHATHIA OyneT Hamboisee H(PPEKTUBHBIM B TOM
cilyyae, eci Ipu YTEHUHU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K ’TUM TEKCTaM BOIPOCHL. YacTb U3
3THX BorpocoB chopmynupoBana B POC B nepeune BonpocoB Juist cobecenoBanus. [lepeueHn
3TUX BOIIPOCOB OTPAHUYEH, I0ATOMY BaXKHO HE TOJIBKO COJIEP>KaHNE BOIIPOCOB, HO CaM IPUHIIUIL
OCBOEHUS JIMTEPATYPBI C IIOMOILIBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco uTeHus SABISETCS INTyOOKOE U BCECTOPOHHEE NMOHUMaHME Y4eOHOMH
uHpopmanuu. ECTb HECKOJIBKO MPUEMOB MU3y4aroIero YTCHHsL:

- YTEHHE TI0 aJTOPUTMY TIpeAroiaraeT pasouenue nHPopManuu Ha OJIOKU: Ha3BaHHUE,
aBTOp, MCTOYHHMK, OCHOBHAs HAESd TEKCTa, (PAKTUUECKH MaTepHall, aHAIW3 TEKCTa IyTeM
COIIOCTABJICHUS NMEIOIUXCS TOUEK 3PEHUS 110 paCCMAaTPUBAEMBIM BOIIPOCaM, HOBHU3HA;

- IIPUEM TIOCTAHOBKU BOIPOCOB K TEKCTY MMEET CIEAYIOIIMHM aIrOpUTM: MEJUIEHHO
MPOYUTATH TEKCT, CTAPASICh MOHATh CMBICI U3JI0)KEHHOTO; BBIACIUTh KIIIOUEBbIE CIIOBA B TEKCTE;
[O0CTapaThCsl MOHATh OCHOBHBIE UEH, OJTEKCT U OOIINIA 3aMbICel aBTOpa.

- IPUEM TE€3UPOBAHHUS 3aKII0UaeTcs B (POPMYIUPOBAHUM TE€3UCOB B BUJIE MOJIOKEHUH,
YTBEPKACHUM, BEIBOJIOB.

MosxHO 100aBUTH U MHBIE IPUEMBI: TIpPUEM peeprupoBaHUs, TPUEM KOMMEHTHUPOBAHUS.

Baxxnoli coctaBisitomieid Jt000r0 COJMIHOTO HAYYHOTO W3JAHUSL SIBIISETCS CIHCOK
JUTEpPaTypbl, Ha KOTOPYIO cCcblIaeTcsd aBTOp. [IpM BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOcyx/naeMoll B TEKCTe MpobiemMe Bcerja ecTb BO3MOXKHOCTh OOpaTUThCS K  CHHCKY
OTHOCsIIeHcS K Hel aureparypsl. B sTom ciywyae Bcs mpoGiema kak Obl pa3OuBaeTcsi Ha
COCTaBJISIFOLIME YaCTH, KaX/aas U3 KOTOPBIX MOXKET M3ydaThCsl OTAEIbHO OT Apyrux. Ilpu stom
Ba)XHO HE TEPATh U3 BUIA OOIIMN KOHTEKCT U HE IOTPYKaThCs Ype3MEPHO B JI€TANIU, TIOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUJAETH TJIaBHOTO.

[TonroroBka K 3adery JODKHA MPOBOJIUTHCS Ha OCHOBE JIEKIMOHHOTO MaTepuala,

MarcpHrajia NIpakKTHYICCKUX 3aHATUH C 00s3aTeIbLHBIM 06paI_HCHI/IeM K OCHOBHBIM y‘—Ie6HI/IKaM 1o
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Kypcy. OTO TMO3BOJUT HCKIIOYUTh OWIMOKM B TIOHMMAaHWU MaTepuana, OOJETr4uT ero
OCMBICIIEHHE, TPOKOMMEHTUPYET MaTeprual MHOTOUYUCICHHBIMU TPUMEPAMHU.
Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY

DK3aMeH sBIsAeTCs (GOPMOM MTOrOBOTO KOHTPOJIS 3HAHUN W YMEHUU oOydaromuxcs B 3
ceMecTpe MO JaHHOW AMCUMILIMHE, MOJYYEHHBIX Ha JIEKIMSX, MPAKTUYECKUX 3aHIATHIX U B
npolecce camMoCTOsTeNbHOW padoThl. OCHOBOM /Ml ONpENENICHUs] OLEHKU CIY)KUT YPOBEHb
YCBOCHHUS OOYYaIOUIUMUCS MaTepualia, MpeIyCMOTPEHHOIO JaHHOW paboueit mporpammoit. K
9K3aMEHY JIOMYCKAIOTCsl CTyIeHThl, HaOpaBmue 36 u Oosee OayuioOB MO UTOTaM TEKYLIETo U
MIPOMEKYTOUYHOTO KOHTpoJIsd. Ha sk3aMeHe cTyaeHT MoxkeT Habpath ot 15 g0 30 Gamios.

B mepwon moAaroToBKM K 3K3aMEHy, OOydJaroliuecs BHOBb OOpamiamTcs K y4eOHO-
METOJMYECKOMY MaTepUally U 3aKPEIUIAIOT IPOMEXKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aroierocs K 5k3aMeHy BKIIFOUAET TPH dTara:

- caMoCTOsITeNNbHAs paboTa B TEUEHUE CEMECTPA;
- HEMIOCPEACTBEHHAsI TOATOTOBKA B JIHU, MPEAIIECTBYIOMINE FK3aMEHY T10 TEMaM Kypca;
- IOATOTOBKA K OTBETY Ha 3K3aMEHAIlMOHHbIE BOIIPOCHI.

[Ipu moAroToBKe K 3K3aMeHy oOyuarolemMycst 1eaecoo0pa3Ho UCIOIb30BaTh MaTePHAIIBI
JeKIUH, y4eOHO-METOJUYECKHEe KOMIUIEKChl, HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sx3ameH BBIHOCHUTCSI MaTepual B 00beMe, MPEeIyCMOTPEHHOM padodeil mporpaMmMon
yueOHOM TUCIUILIMHBI 32 CEMECTp. DK3aMeH MPOBOJAUTCS B MUCEMEHHOM / yCTHOH (opme.

[Ipu mpoBeneHUN SK3aMeHa B MUCHMEHHOW (YCTHOMW) (opme, BEayIIHil MpernoaBaTelib
COCTaBJISIET NIEPEYEHb BOIIPOCOB, KOTOPBIE BKJIIOYAIOT B C€0s1 TECTOBbIE 3aJJaHUsl, TEOPETUUECKUE
3ananus, 3agadd. DopMmynHpoBKa TEOPETHMUECKHMX 3aJaHMM COBHAAAaeT ¢ (OpPMYIUPOBKOMN
MepeyHs BOMPOCOB K SK3aMEHY, JTIOBEJCHHBIX JI0 CBEICHUS 00YyJaIOIINXCsl HaKaHYHE.

B aynurtopum, rae npoBoaUTCS YCTHBIN SK3aMEH, JOJKHO OJTHOBPEMEHHO HAXOJUTHCS HE
OoJjiee MECTH CTYIEHTOB HAa OJHOIO MperojaaBaress, IpuHUMaroulero 3k3amed. Ha moarorosky
OTBEeTa Ha OwieT Ha sk3ameHe orBojauTcs 40 muHyT. [Ipyu MpoBeneHNM MUCEMEHHOTO HK3aMeHa Ha
paboty otBoaMTCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCBMEHHOT0) SK3aMEHa BBIPKACTCS OLICHKAMU:

Ouenxa «omauuno» — om 91 0o 100 6annoe — TeOPETHUECKOE COAEPKAaHNE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPo0esioB, HEOOXOAMMBIC TPAKTHYECKHUE HABBIKM PAOOTHI C OCBOGHHBIM MAaTEpHAIOM
cthopmupoBaHbl. Bee npemycMoTpeHHbIe IporpaMMoi 00ydeHHs yaeOHbIe 3a/1aHHST BBITIOITHEHBI, KaYeCTBO
UX BBINOJHEHHS OIICHEHO 4YHCIIOM OaioB, OMM3KMM K MakcUMaIbHOMY. Ha 9K3ameHe CTyneHT
JIEMOHCTPHUPYET TITyOOKHE 3HAHKSI TIPELyCMOTPEHHOTO TIPOrpaMMOi MaTepHasa, yMEeT YeTKO, JJAKOHIYIHO U

JIOTWYECKH NOCIIENOBATENLHO OTBEYATh HA TIOCTABJICHHBIE BOIIPOCHL.
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Ouenka «xopowo» — om 81 0o 90 6annoé — TEOPETUUECKOE CONEP)KAHUE Kypca OCBOCHO,
HEOOXOIMMBIE TTPaKTUYECKHE HAaBBIKK pabOThI CHOPMUPOBAHBIL, BBITOIHEHHBIE YIEOHBIE 3aJaHUs COZIEpKaT
HE3HAUMTENbHbIE OIMMOKM. Ha »SK3amMeHe CTyJeHT JEeMOHCTpUpYeT TBEPAOE 3HAHWE OCHOBHOTO
(porpaMMHOI0) Marepriaia, yMeeT YeTKO, TPamMOTHO, Oe3 CYIICCTBEHHBIX HETOYHOCTEH OTBEYarh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouyenka «yoosenemeopumenvrno» — om 61 0o 80 6ann106 — TEOPETUUECKOE COJECPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOANMBIE MPAKTHUYECKHUE HABBIKH PabOTHl c(hOPMHUPOBAHBI
YaCTUYHO, BHITIOJTHEHHBIC y4eOHBIC 3aJjaHUs COJepKaT rpyObie ommOku. Ha skx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTepualia, OTBETHI COJEPXAT HETOYHOCTH, cabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEI0BATEIBHOCTD U3JI0KEHHS MaTepraa

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6an1086 — TEOPETHUUECKOE
COJepKaHWE Kypca HE OCBOCHO, HEOOXOIUMBbIC MPAKTUYECKUE HABBIKK pPabOThI HE
c(OpMHUPOBAHBI, BHIIIOJHCHHBIC YUeOHBIC 3aJaHHsI COJCPIKAT rPpyOble ONIMOKH, OTTOTHUTEIbHAS
camocTosiTeNbHas padoTa HaJl MaTepUAIOM Kypca He MPUBEIET K CYIIECTBEHHOMY IOBBIIICHUIO
Ka4yecTBa BBINOJHEHHsS y4eOHBIX 3amaHuid. Ha sK3aMeHe CTyIeHT JeMOHCTPUPYET HE3HaHHE
3HAYUTEIPHOM YacTH MPOrpaMMHOTO MarepHasa, CYyIIECTBCHHbIC OIIMOKM B OTBETaX Ha
BONPOCHI, HEYMEHUE OPHCHTUPOBATbCS B Marepuaje, HE3HAaHUE OCHOBHBIX IOHSTUH

JVCLUIIIINHEL

8. MarepuajibHO-TEXHHYECKOE ODecnedeHne 1 CIUIITHHbI
8.1. Tpebosanusa k mamepuanbHo-mexHUUECKOMY 0becneyeHuIo

Jnia peanuzanuu pabodeii mporpaMMbl TUCHUTUTHHBI UMEIOTCS CHIeIIMabHbIe TOMEIIEHUS
AJI1 IPOBECACHUA 3aHATUN JICKOMOHHOI'O 1 CCMUHAPCKOIr'0 TUIIA, TPYIIIOBBIX U MHAWNBUAYAJIbHBIX
KOHCYHBT&HHﬁ, TEKYIIECTO KOHTPOJIAA U HpOMe)KyTO‘IHOI\/’I aTTeCcTalliu, a TaKXE IIOMCUICHUA OJIs1
camMoCTOsTeNbHOM paboThl. CrenuanbHbIe TOMEIIEHUS! YKOMIUIEKTOBAHBI CTICIIUaTIN3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBA O0yUeHUsl, CIYKAIIUMHU JJI IPEICTaBICHUs] WH()OpMAaLIUU
00JbIION ayAUTOPHH.

HpI/I IMPOBCACHNU 3aHATUH J'ICKI_II/IOHHOFO/ CCMHUHAPCKOI'0 TUIIA 3aHATHH HCIIOJIB3YHOTCA:

3apy6eofcnoe JAUUECH3UOHRHOE RPOCDAMMHOE obecneuenue:

Ne norosopa | Ne forosopa

° II H
N pOM3BOAUTEIb aMMEHOBAaHHE JIunensuu 1a 2020 rox | ma 2021 rox

1. | MSAcademicEES | Office 365 ProPlusEdu munensus | JIOTOBOP J1OI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
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Ne norosopa

Ne norosopa

Ne IIpousBoauTenn HauMeHoBaHHe JInneH3un 1a 2020 rox | ma 2021 roa
2. MSAcademicEES | Office 365 ProPlusEdu munensus | JJOI'OBOP JOT'"OBOP
ShrdSvr ALNG SubsVL Ne20/2A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
3. | MSAcademicEES | Core CALClient Access | mumensus | JJOI'OBOP JOI'OBOP
License ALNG LicSAPk Ne20/2A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. | MSAcademicEES | WINEDUperDVC munensuss | JJIOTOBOP JOI'OBOP
ALNG UpgrdSAPk Ne20/2A-223 | Nel0/DA-223
MVL A Faculty EES
(KopmopaTuBHas
MOJIMTMCKA HA TIPOTYKTHI
Windows oneparmonHas
cucreMa u 0uc)
5. StatSoft Statistica Ultimate munensus | JOI'OBOP JOT'OBOP
Academic for Windows Ne20/2A-223 | Nel5/2A-223
13 Russian/13 English na
500 nonp30BaTeNe
JlokayibHast Bepcust
(Named User) 'ogoBas
JIUICH3US
6. | Mathlab/Simulink | TAH-25 muuensus | JJOIOBOP J0OIoBOP
Ne20/2A-223 | Ne8O/EJI-223
7. Embarcadero RAD Studio Architect munensuss | JJOICOBOP JOI'OBOP
Concurrent Ne20/2A-223 | Nel5/2A-223
AcademicEdition 1 Year
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensus | JIOTOBOP JIOI'OBOP
oud for Teams — All Apps. No20/2A-223 | Nel5/2A-223
Jlunenszuun Education
Device license mist
00pa3zoBaTebHBIX
Opra"u3anumn
9. Sketchup SketchUp Pro 2020 - muuensus | J1OI'OBOP JAOIoBOP
License for Education -- No20/9A-223 | Nel5/2A-223
LAB for 1 year.
10. PTC Mathcad Education - munensus | JJOIOBOP JOIoBOP
University Edition Ne20/2A-223 | Nel5/2A-223
Subscription (50 pack)
11. Corel CorelIDRAW Graphics munensus | JJOI'OBOP | JOI'OBOP
Suite Ne20/2A-223 | Ne15/9A-223
12. ABBYY ABBYY FineReader munensus | JJOI'OBOP | IOT'OBOP

Ne20/2A-223

Nel5/2A-223

3apybesxcrnoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansemoe)
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Ne IIpousBoauTenn HaumeHnoBaHnue JInneH3un
1. Web Browser - Firefox becruiatao
2. AtomEditor becnaTHo
3. Python BecrmatHo
4. IBM Eclipse becriatHo
5. ®dupma Sun Microsystems | Apache OpenOffice becratHo
Poccuiickoe nuyeH3uoHHoe nPOZPaAMMHOe 0becneueHue:
Ne norosopa | Ne moroBopa
Ne IIpousBoauTeb HaumeHnoBanue JInneHn3un 1a 2020 ron Ha 2021 ron
1. | Kaspersky Kaspersky Endpoint JUTICH3US J0IoBOP JIOI'OBOP
Security ms OuzHeca Ne20/2A-223 | Nel5/2A-223
— CrangapTHbIN
Russian Edition.
1500-2499 Node 1
year Educational
Renewal License
2. | DrWeb Dr.Web Desktop TUTICH3US JOIr'oBOP -
Security Suite Ne20/2A-223
KommekcHas
3amura + Llentp
yhnpaBjieHus Ha 12
mec., 200 I1IK,
MIPOJICHHE
3. AnTunnaruatr BY3 JIATIEH3US JOTI'OBOP JOI'OBOP
No20/2A-223 | Nel5/9A-223

Poccuiickoe npocpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)

Ne | IIpousBoauTenb HaumeHoBaHue KommenTapuu ST
JIMLEH3HH
1. StarForce Foxit PDF Reader JUIs IpOCMOTpa becrutatao
Technologies, JNEKTPOHHBIX IOKYMEHTOB
Poccus, Mocksa B cragaapre PDF
2. Poccus Tzip apXuBaTop becnuiatHo

8.2. Ocobennocmu peanuszayuu OUCYUNIUHBL 011 UHEATAUOO06 U JIUY C 0ZDAHUYEHHBIMU

Jlst

oOydaromuxcst ¢

603MOMNCHOCMAMU 300p08 bA

OTpaHUYCHHBIMU

BO3MOXHOCTAMU

3JI0POBbSI

CO3aaHbI

CIICHHUAJIBHBIC YCJIOBUA [JISI TOJYUCHUA 06pa3013aH1/1;1. B nemsax JOCTYIMHOCTHU TIOJIYYCHUA

BBICIIET'O O6pa3OBaHI/I$I Io 06p330BaTeJ'H)HBIM nmporpaMmaM HHBaJIWJaMH W JHALOHAMH C

OIrpaHUYC€HHBIMH BO3MOKHOCTAMHU 300POBbSI YHUBCPCUTETOM obecneynBaeTcs:

1. AnbrepHaTuBHas Bepcus OQHUIMATIHLHOTO

CIa00BU/IAIINX
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2. JIns *HBATMIOB C HAPYIICHUSMU 3pEeHUS (CTa00BHUISIIHE, CICTIBIC)

- MPHUCYTCTBHUE ACCHUCTEHTa, OKa3bIBAIOLIETo OOydaromeMmycs HeOOXOIMMYIO TOMOILb,
nyOIMpoBaHHE BCIYX CIPAaBOYHOM HMH(GOpPMAIMKA O pPACIHMCAHUM y4YeOHBIX 3aHATHH; HAIWYHE
CPeACTB JUIsl YCWJICHUS OCTaTOYHOTO 3pEHUs, OpailJIeBCKOW KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIIMYUTEIICH, MPOrpaMM HEBU3YaJIbHOTO JIOCTyNa K HH(OpManuu, Mporpamm-
CHHTE3aTOPOB PEYU U JPYrUX TEXHUYECKUX CPEJCTB MpHeMa-Niepeaadn yueOHo! nHpopManuy B
JOCTYIHBIX (popMax Juis 00y4JaromuXxcsi ¢ HapyUICHUSIMUA 3PCHUS;

- 3aJIaHMs JUIS BBITTOJIHEHHSI HA 9K3aMEHE 3aYMTHIBAIOTCS ACCUCTEHTOM;

- TNUCHMCHHBIC 3aJ]aHWs BBIMOJHAIOTCS HAa OyMmare, HaJMKTOBBIBAIOTCS ACCHUCTCHTY
00yyJaromumcs;

3. Jlnga WHBaNMIOB W JMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4ere/3K3aMeHE IMPHCYTCTBYET aCCHCTEHT, OKa3bIBAIONIUI 00ydYaroneMycs
HEOO0XOIMMYIO0 TEXHHUYECKYIO TOMOIIb C YI€TOM HHIUBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT
3aHATH pabouee MeECTO, NEepeABHraThCs, MPOYUTATh U OQOPMHUTH 33JaHUE, B TOM YHCIE
3aIUChIBas O TUKTOBKY);

- 3a4eT/9K3aMEH POBOIUTCS B TUCBMEHHOM (hopMe;

4. Jlnsd MHBAJIMAOB U JIMI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU 37J0POBBSI, MMEIOIINX
HApYyIICHUS OMOPHO-ABUTaTEILHOIO allapara, CO3JaHbl MaTEPUAIbHO-TEXHUYECKHUE YCIIOBHS,
o0ecreynBaroIe BO3MOXKHOCTh OECHpensTCTBEHHOIO J0CTyla OOy4yarolMxcsi B y4deOHbIe
MOMEIIEHUs, O0OBEKTY NHUTAHUS, TyaleTHble W Jpyrue IMOMEIICHUs YHHMBEpPCHTETa, a TaKXKe
npeObIBaHMS B YKa3aHHBIX MOMENICHHUSX (HAJMYNe PACIIMPEHHBIX JIBEPHBIX MTPOEMOB, TOPYUHEH
U IPYTUX NPUCIOCOOTICHHUI).

- TNHCBMEHHbBIE 3a/laHUs BBIIOJHIIOTCS Ha KOMIIBIOTEPE CO CIEHUAIN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CieYeHHEM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHUIO 00YYaIoIIerocs YK3aMeH IMPOBOAMTCS B YCTHOH (opme.

OOyuaromnmecs: U3 YUCIIa JIAL ¢ OTPAHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbBsI 00€CTICYEHBI
AIIEKTPOHHBIMU 00pa30BaTEeNIbHBIMU pecypcaMu B (opMax, afanTUPOBAHHBIX K OrpaHUYCHHSIM

HX 300POBbA.
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9. JIuct u3MeHeHHUil (HOMOJTHEHU)

B pabouylo mporpaMMy MO JUCHHUIUIMHE «AJJUTHBHBIE CXEMbI IJIS 3ajad MaTeMaTH4eCKOu
bus3ukn» HanpasieHus noarotoBku 01.04.02 — Ilpukimamnas MareMatuka M WHPOPMATHKA
HanpaBlieHHOCTH «Maremarudeckasi (pU3uKa U COBPEMEHHBIC KOMITBIOTEPHBIE TEXHOJIOTHI» Ha

2022-2023yuebHblii rof.

Ne IlepeyeHb BHOCUMBIX
daemenTt (myHkT) PIT/{ P . . Mpumeyanue
n/n U3MeHEeHUil (1010JIHeHM )
1.
2.
3.

OO6cyxneHa u peKOMEHI0BaHa Ha 3aceIaHuu Kadeapsl

HDHKJZCI@HOIZ mamemamuxu u qu)opMamuKu

[Tpotokon Ne 2 ot «02» centsiOps 2022r.

3aB. kadeapoii A.P. beuenoBa
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