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1. llesiu v 3224 OCBOEHUSA M CHUTINHBI

Llenp ocBOGHMS OUCIUILIMHEL:

- NOATOTOBKA BBIITYCKHHKA, BJIAACIOMICTO OCHOBHBIMH MCTOAAMU YHCJICHHOI'O0 PCIICHUA
MHOTOMEPHBIX 33/1a4 MaTeMaTUYeCKON (PU3UKH;

- (bOpMI/IpOBaHI/Ie CUCTCMbI TCOPCTHYCCKUX, MCTOAUYCCKUX 3HaHUN U IMPAKTUYCCKUX
HAaBBIKOB IMOCTPOCHHUA AAAWTHUBHBIX CXEM JIA IMPUKIAJHBIX 3aJayd MaTEMATUYECKOU (1)I/I3I/IKI/I,
ONTUMAIBHOTO MO00pa METOAA JIJIsl KOHKPETHOM MPaKTUYECKOH 3a/1auH;

- 03HAKOMJICHHE MAaruCTPaHTOB C Pe3yJbTaTaMU MO 000CHOBAHHIO MHOTOKOMITOHEHTHOTO
BEKTOPHO-aJJIMTUBHOTO PACHICIVIEHUSI MHOTOMEPHBIX JU(P(PEepeHIMaTbHbIX YpaBHEHUH B
YaCTHBIX MPOU3BOAHLBIX, @ TAKKC C pE3yJIbTaTaMHU O KOPPEKTHOCTHU HEKOTOPHIX BUIOB BEKTOPHO -
AOJUTUBHBIX PA3HOCTHBIX CXEM, YKA3bIBAIOIIMUMH Ha UX TCCHYIO CBA3b C U3BCCTHBIMU MCTOAaM U
CYMMapHOfI armpoxcuManr, a UMEHHO C JIOKAJIbHO-OAHOMCPHBIMU CXEMaMH

33}13‘11/1 OCBOCHUA OUCHUIIIINHBI: BBIpa6OTKa Y MaruCTpaHTOB HaBBIKOB HCIIOJIb30BaHUSA
JUIS pelIeHUss MHOTOMEpHBIX Au(QepeHInanbHbIX YpaBHEHUNH B YACTHBIX IPOU3BOJHBIX
AOJUTUBHBIX U BEKTOPHO-aJAUTHBHBIX CXEM PACHICIINICHUA U UX UCCIICAOBaHMAA.

N3yuenne naHHOW MUCHMIUIMHBI JOHKHO CITOCOOCTBOBATh PA3BUTHIO TOYHOTO HAYYHOTO
MBIIIUICHHSI, TIOBBIIIICHUIO MPOTPAMMHUCTCKOM M HCCIEAOBATEIBCKONW KYJIBTYPBI YISl pEUICHUS

KOHKPCTHBIX NPAKTHYCCKUX 3ajJiad, BO3SHUKAIOINX B p€aJIbHOM MHUPCE.

2. MecTto qucummiinHbl B cTpykrype OIIOII BO
JucuuninuHa «AIJUTUBHBIE CXEMBI JJIS 3a/1ad MaTeMaTH4ecKoW (PU3UKKU» OTHOCUTCS K
omoky bl. Yacte, dopmupyemas ydacTHUKaMH OOpa30BaTCIbHBIX OTHOIIEHUH OCHOBHOM
oOpasoBaTellbHOM MporpaMMbl 10 HampabiieHuto moarotoBku 01.04.02 — «lIpuknagHas
MareMaTHKa ¥ HMHPOpMATHKa» MarucTepckoid mnporpammel «Maremarudeckas QHU3MKa U

COBPCMCHHBIC KOMIIBIOTCPHBIC TCXHOJIOTHHW)).

3. TpeGoBaHus K pe3yIbTATAM OCBOCHUS TUCHUAILTHHBI
B coBokynmHOCTM C JpyrUMHM JUCLMIUIMHAMHM HaIpaBlIeHHOCTH «MareMaTuuecKkas
¢u3nKa U cCOBpeMEHHEee KOMIIBIOTEPHbIE TEXHOJOTUNY TUCHMIIMHA «AJTUTUBHBIE CXEMBbI JUIs
3aJjay MaTeMaTU4ecKoil (U3MKW» HarpaBlieHa Ha (OpMHUpOBaHHUE CIEAYIOLIUX KOMIETEHLUH B
cootBercTBUU ¢ PI'OC BO un OIIOII BO noxarorosku no Hanpasiaenuto 01.04.02 - IIpuknannas
MaTeMaTuka 1 nHpopMmaTuka (ypoBeHb MarucTparypsl):

yuueepcanvuasn (YK):

Koambt Coaepikanue KOMIETEHINH




CnocoOeH aHaIM3UPOBATh U YUUTHIBATh Pa3HOOOpa3ue KyJIbTYyp B MPOLIECCEe

YK-5 s
MEKKYJIbTYPHOI'O B3aUMOJCHCTBHUS

npogpeccuonanvnan (IIKC):

Koapl Couepmanne KOMIICTCHIIUH

CrniocoGeH IpoBOUTH HAYYHBIE UCCIICAOBAHUS U MOTY4aTh MPUKIAIHBIC PE3YIIbTaThI
CaMOCTOSITENIBHO M B COCTAaBE HAyYHOI'O KOJIJICKTUBA

KC-1

B pe3ynbrare uzyueHus: JUCUMILIMHBL «AJIUTUBHBIE CXEMBI JUId 337ja4 MaTeMaTU4YeCKOn
(bMBUKM» MaruCTPaHT JIOJDKEH:

3HaTh:

- pe3yabTaThl MO OOOCHOBAaHUIO METOJOB PACHICIVIEHUS MHOTOMEPHBIX YpaBHEHUU
MaTeMaTH4eCcKOi (QU3UKH;

- HCTOPUIO DPa3pabOTKM W pa3BUTUS METOJIOB pEHIEHWs] MHOTOMEpPHBIX 3ajau
MaTeMaTH4ecKoi QU3UKH;

- UYTO METOJbl pACLIEIUIEHUS — O3TO METOJbl PEIyKIMH CJIOXKHOM 3ajaud K
MIOCJIEIOBATEILHOCTH IPOCTEHIINX (LIENOYKE OJTHOMEPHBIX);

- 4YTO B METOJAaxX pacUICIJICHUs MHTETPUPOBAHME HCXOJHOTO YPAaBHEHUS CBOJUTCA K
MIOCJIEI0BATEIbHOMY HHTETPUPOBAHHUIO YPABHEHUH 0oJiee MPOCTOM CTPYKTYpHI U, YTO MPH ITOM
CXEMBbl JIOJDKHBI YAOBJIETBOPATh YCIOBHUSAM aNIPOKCHUMALMU U YCTOHYMBOCTH TOJIBKO B
OKOHYATeIbHOM UTOTE;

- METOJ IEPEMEHHbIX HaNpaBI€HUH M €ro HEeNpUroJHOCTb sl TPEXMEpPHOH
napaboIMuecKoi 3a1aum;

- METOJI CTAa0MIIN3UPYIOLIEH MOIPaBKH;

- BO3MO>KHOCTHU IOCTPOCHUSI SKOHOMHUYHBIX (PAKTOPU30BAHHBIX CXEM C IOMOILBIO METOa
peryaspu3anuy — MeToa NOJY4YEeHHUsS CXEM 3a/laHHOTO KaueCTBa,;

- YyTO (haKTOPU30BAHHBIE CXEMbI IPUMEHUMBI JIMIIb [Vl 00JIaCTe! CHelHanbHOrO BUA -
UL TPSMOYTOJIBHUKOB M JUIs Mapajulelienune]oB (MCKIIOUEHHE Ui cilydas JBYMEpPHOMH
(bakTOPU30BAaHHOW C PEryispU3aTOpaMH, SBJISIOLIUMUCS TPEYroJbHBIMU OIEpaTOpaMM, HO C
MOHWKEHHUEM TOPsIJIKA allPOKCUMALINH);

- 001N METOJ] MOCTPOEHUS TPEXCIOMHBIX SKOHOMUYHBIX (PaKTOPU30BAHHBIX CXEM;

- YTO TPEXCIOWHBIMHU CXeMaMM YyJ0OHee IO0JIb30BaThCs JUIS IMOJYYEHUS YCTOMUMBBIX
CX€M BTOPOT0 NOPsJKa allpOKCUMallUU 110 BpEMEHHOMY LIary, YTO OCHOBHBIM SIBJISIETCS] BOIIPOC
0 BbIOOpE peryisipusaropa;

- METOJ CyMMapHON anmpoKCHUMAalluy, MPUTOJAHBINA JJIs ypaBHEHUHN C IEPEMEHHBIMU U

AaXXC pa3pbIBHBIMU KOB(b(bI/ILII/IeHTaMI/I, JJIS KBa3WJIMHEWHBIX HECTAllMOHAPHBIX ypaBHeHHfI, JUIA
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0000menHoro ypaBHeHus mup@dy3uu B cioydae NPOU3BOJIBHBIX OOJIacTedl Jr000ro umcia
M3MEpeHU (MPEeUMYIIEeCTBO Tepel METOJOM NEPEMEHHBIX HAIpPaBICHUH M SKOHOMUYHBIMU
(aKTOPU30BaHHBIMU CXEMaMH);

- KaK 3aMeHa KIACCHYECKOTO TOHATHSA aNMpoKCUMAIMH Oosee cilabbiM yCIOBHEM
CyMMapHO¥ anmpOKCHMAIIUN PACHIMPSET KIAcC PEIIaeMbIX 3a1ad M MPHUBOAMUT K aIIUTHBHBIM
cXemawm;

- 4TO B aJIUTHBHBIX CXEMax IEPEXO0J CO CJOs Ha CJIOH OCYHIECTBISETCS MPU MOMOIIN
MOCJIEI0BATEIbHOCTH OOBIUHBIX (IBYXCIOMHBIX, TPEXCIIOMHBIX) CXEM;

- YTO TOTPEUIHOCTH AINMPOKCUMAIMK AJTUTHBHON CXEMBI OIpENeNsIeTcss Kak cymma
HEBS30K JUII BCEX MPOMEXKYTOUYHBIX CXeM (aJIuTUBHAs cxema oO0jamaer CcyMMapHOUH
aNMpOKCHUMAIMe M TpPU OTOM KakJas M3 MPOMEKYTOYHBIX CXEM IIETIOYKH MOXKET He
aNMPOKCUMUPOBATH UCXOTHYIO 33/1a9y);

- 9TO CyMMapHas amnmpOKCHUMAIHs TapaHTHPYETCS BO3MOXHOCTBIO TIPEACTaBICHUS
orepaTropa ypaBHEHHSI CyMMOW OJTHOMEPHBIX OIIEPaTOPOB U BBHITIOJHEHHUS YCIOBHSI HOPMHPOBKH
JUISl TIPABOM YacTH ypaBHEHHS;

- pe3ynbTarbl MO OOOCHOBAaHUI0O MHOTOKOMIIOHEHTHOTO BEKTOPHO-aJJUTHBHOIO
pacilerneH!s MHOTOMEpHBIX U depeHINaTbHbIX YPaBHEHUI B YaCTHBIX MPOU3BOIHBIX;

- YTO B BEKTOPHBIX MOJIEINIX PA3HOCTHBIX CXEM KaX/1as KOHKpETHasi KOMIIOHEHTa BEKTOpa
peLIeHHS allMPOKCUMHUPYET PEIICHUE CKAISIPHON UCXOIHOW 3aa4H;

- pe3ylnbTaThl KOPPEKTHOCTH HEKOTOPBHIX BHUIOB BEKTOPHO-aJIUTUBHBIX PA3HOCTHBIX
CXEM, YKa3bIBalOLIME Ha UX TECHYID CBsS3b C M3BECTHBIMU METOJAaMU CyMMapHOM
anmnpoKCUMAIlMH, @ UMEHHO C JIOKaJIbHO-0JHOMEPHBIMU CXEMaMHU;

- YTO MHOTOKOMIIOHEHTHBIE BEKTOPHBIE CXEMbl pPACIICIUICHUS] MPUMEHSUIUCh TMpU
pElIeHNUU 3a/1a4 MaTeMaTU4ecKoil GU3MKHU B 00NACTAX CIONKHON (OPMBI U U3y4EHBI HE TOJIBKO
KaK aJICOPUTMBI PEIIeHUs Pa3IMYHBIX THUIIOB 33/1a4, HO M PACCMaTPHUBAIMCH KaK HOBBIN MOJIXOM K
MTOCTPOCHUIO UTEPAITIOHHBIX AITOPUTMOB;

- 4T0 B OTJIMYME OT KJIACCHUYECKOTO METOJla TNEePEMEHHBIX HaMpaBJICHUH, KOTOPBIM
3¢ deKTUBEH TOJIBKO MPU ABYXKOMIIOHEHTHOM PACHIEIUIEHUH, MHOTOKOMIIOHEHTHBIE BEKTOPHbIE
CXEMBl DACHICIJICHUS TO3BOJISIIOT CTPOMTh O€3YCIIOBHO YCTOWYMBBIE AaJITOPUTMBI IS
MPOU3BOJIBHOTO YHCNa pa3OMeHUid TNpH MUHMMAJIBHBIX OrPAaHUYEHHUSIX Ha KOMIIOHEHTHI
oreparopa;

- 4TO JIaHHBIN MOJX0/ 00J1a/1aeT HEOIPaHMUEHHBIM MOTEHIIMAJIOM B pacrnapauleIMBaHuN
BBIUMCIIUTENIBHO TPOIecca KaK MPHU PACIICIUICHUH N0 MPOCTPAHCTBEHHBIM MEPEMEHHBIM, TaK U

10 MTOJ00JIACTSIM;



- OCHOBHBIE€ MPUHLUIBl TIOCTPOEHHUS BEKTOPHO-3JJUTUBHBIX CXEM Ha OCHOBE
OTIepPaTOPHO-PA3ZHOCTHBIX MOIX0I0B MPUMEHUTENIFHO K abcTpakTHO 3amaue Komy;

- BEKTOPHO-aJ/IMTUBHBIE  CXEMbl JIJIi  HEKOTOPbIX  KJACCOB  YpaBHEHUN
TUIEepOOIMIECKOTO TUIIA,

- BEKTOPHO-aJIIUTHUBHBIE CXEMBbI JJI1 HEKOTOPBIX KJIACCOB MapadOJINYECKUX YPaBHEHUM.

- KaK CTPOUTh BBIYUCIUTENbHBIN AITOPUTM st DBM, M03BOJIAIOMNI TOJYYUTh pELICHHUE
MHOTOMEPHBIX 33]1a4 ¢ IOMOIIbIO0 BEKTOPHO-aITUTUBHBIX CXEM;

yMeTh:

- IPUMEHATHh METOJbl PACIICIUICHUS] NPU PEHIEHUH KOHKPETHBIX MHOTOMEpPHBIX 3a/ay
MaTeMaTH4eCKON (PU3HKHY;

- CTPOUTH QITOPUTMbI PEIIEHHUS IOCTPOEHHBIX aJJAUTHBHBIX CXEM, BBIUYUCISTD
MOTPEIIHOCTH ANMPOKCUMAIMH, TPOBOAUTH UCCIIEJOBAaHHE YCTOMYMBOCTU U CXOJIMMOCTH CXEM;

- XOpOULIO OPUEHTHUPOBATHCS B AJJINTUBHBIX CXeMaxX M ONTUMAJIBHO MOAOUPATh METO/IbI
YHICJIEHHOTO PEIIeHNs KOHKPETHBIX 33/1a4;

- pealu30BbIBaTh OCHOBHBIE METO/Ibl, IPUMEHSIEMBIE B UUCIIEHHOM aHAJIN3E;

- INIPUMEHATh MHOTOKOMIIOHEHTHBIE BEKTOPHBIE CXEMbl PACUICIUICHUS IPU DPEIICHUU
3a/1ad MaTeMaTH4eCKor (U3UKM B 00JIACTAX CJIOKHOW (OPMBI M CTPOUTH HTEPAIIHOHHBIC
QJITOPUTMBI;

- CTpPOUTH 0€3yCIOBHO YCTONUYMBBIE AJTOPUTMBI JUIsl IPOU3BOJILHOTO YUCIIA pa3OMeHui
IIPY MUHAMAJIbHBIX OI'PaHUYCHUSIX HA KOMIIOHEHTHI OIIepaTopa;

- IPUMEHATh OCHOBHBIE NTPUHIIMIIBI IOCTPOCHUSI BEKTOPHO-aJIMTUBHBIX CXEM HA OCHOBE
OIEpaTOPHO-Pa3HOCTHBIX IIOJX0/I0B;

- CTPOUTb BEKTOPHO-AIJUTUBHBIE CXE€MBI [UIsl PA3JIMYHBIX KIACCOB YpPaBHEHUM
rUnepooIMYecKoro THIa;

- CTPOMTb BEKTOPHO-aJJIMTUBHBIE CXEMbl JUI PA3JIMYHBIX KJIACCOB NapabOIMYEecKUX
YPaBHEHUI;

- CTPOMTH BBIYMCIIHUTEIBHBIA aaroput™ i OBM, No3BOJAIOMMI NOJYyYUTh PELICHUE
MHOTOMEPHBIX 33J]a4 ¢ IOMOIIbI BEKTOPHO-aIJTUTUBHBIX CXEM;

- mojadupaTbh METOJ pELICHHs BO3HMKAIOUIUX CHUCTEM YpPaBHEHUH IPU YHCICHHOM
pELICHNN KOHKPETHBIX TPAKTUYECKUX 3a7ay;

- BBIIIOJIHATH BCE ATAlbl MOATOTOBKH MIPOrPaMM PEUIEHUs] MHOTOMEDPHBIX 3a7ad Ha OBM
U NIOJTy4aTh YUCIICHHBIE PE3YJIbTaTHI;

BJIAJIETh:

- KYJIbTYpOH MBILUIEHHS], yMEHUEM apTyMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U

IMHUCbMCHHYIO PCUb,



- OCHOBaMH MPOPECCHOHATBHON Pa3rOBOPHON peyu;
- HaBbIKaMU IIPUMCHCHUA OCHOBHBIX MCTOI0OB @HSI/IKO—MaTGMaTI/I‘-IeCKOI‘O aHaJIn3a JJId
peICHrA €CTCCTBCHHO - HAYYHBIX 3a1a4;
- HaBBIKaMH pabOTHI C MATEMATUIECKOU JTUTEPATYPO;
- HaBbIKaMHM IIPUMCHCHHA aJAUTHBHBIX CXEM (CXGM PaCIICIUICHUA U MHOTOKOMITOHCHTHBIX
BEKTOPHBIX CXEM PACHICTICHHS) JJIS PEIICHUs 3a/1a4 MaTeMaTUIeCKON (PH3UKH;
- HaBbIKaMH IIOCTPOCHU BBIYHUCIUTCIBHOIO aJilrOpUTMa MpHU PCIICHUK MHOTOMCPHBIX 3a1a4 C

MMOMOIIIBIO aJAUTUBHBIX U BEKTOPHO-aAAUTHBHBIX CXCM.

4. Coaep:xanue U CTPYKTYpa M CUUIIITHHBI

Tabnuya 1. Cooepircanue oucyunaunvt «A0OumusHwvle cxXemvl 015 3a0a4 MAMEMAMUYECKOU
Quzuxuy, nepeuerv OUEeHOUHBIX CPEOCHE U KOHMPOUPYEMbIX KOMNEMeH YU

Ne Kon .| HaumeHoBaHme
n/n Haumenosanue Conep:xkanue TeMbl KOHTPOTHPYEMOH OLIEHOYHOI0
TEMbI KOMIIETCHIINN
(nu eé yacTu) cpeactea
1 2 3 4 5
PA3JIEJI 1. Brenenue
1 | Beegenue. O0 OnHopoaHasi U HEOTHOPOAHAS YK-5 [IpakTnueckas
A TUTUBHBIX anmpoKcuManuu. MeTo bl [IKC-1 pab6ora (I1P),
CXEeMax PEIICHMS | paCUICIUIEHUS] — METObI KOHTPOJIbHAS
MHOTOMEPHBIX PENYKIIMU CI0KHOM 3a/1auu K pabora (K),
3a1a4 MOCJIEA0BATENBHOCTH KypcoBast
MaTeMaTHYeCKOHW | MPOCTEUITNX. DKOHOMUYHBIC pabora (KP),
buzuky. cxeMbl. /IuBEpreHTHOCTh CXEMBI. pyOeKHBIN
O MHOTOKOMIIOHEHTHOM koHTpoJIb (PK)
BEKTOPHO-a/IUTUBHOM
pacuIenIeHM MHOTOMEPHBIX
muddepeHInanTbHBIX YpaBHCHUM
B YaCTHBIX [TPOU3BOIHBIX, 00 UX
CBSI3U C U3BECTHBIMHU METOJaMU
CYMMapHOM anmpoKcUMaIuu (c
JIOKaJIbHO-0THOMEPHBIMU
METOJaMHu).
O noaxoze K MOJIETUPOBAHUIO
BEKTOPHBIX CXEM, B OCHOBE
KOTOPOTO JIEKUT MPUHLIUIT
aJJIUTUBHOCTH.
2 | Meton Cxema Kpanka — Hukoscona. YK-5 ITP, K, KP, PK
IIEPEMEHHBIX ITopsinok anmpoKkcUMaruu. ITKC-1
HaIpaBJICHUN [ToBenenue omuUOKU MO KAKIOMY
(mpomoaBHO- HarnpasieHuto. Cxema [lucmena
rornepeyvHast — Pakdopna. YcTolunBocTs.
cxema — [1TIC). CX01MMOCTh ¥ TOYHOCTb.
AnroputMm peanuzanuu Ha OBM.
3 | Meron CxeMa ¢ mompaBKoi Ha VK-5 ITP, K, KP, PK
CTaOMIIM3UPYIOINI | ycToiuuBOoCTh. [IpuronHocts ITKC-1
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el oTIpaBKU HESIBHBIX CXEM MEPEMEHHBIX
(HesiBHAst cxeMa | HAMPABJICHUM JUISl PEILICHUS
MePEMEHHBIX TPEXMEPHOTO YpaBHEHUS
HaIlpaBJICHUH). TEIIONPOBOAHOCTH. AJITOPUTM

peanuzauuu Ha DBM.

PA3JIEJI 1. OxoHOMHYHBIE (PAKTOPU30BAHHBIE CXEMBI

JIByxcnoitHbie [TocTpoeHne ABYXCIOMHBIX VK-5 IIP, K, KP, PK
(aKTOPU30BaHH | SKOHOMHUYHBIX ITKC-1
bI€ CXEMBI. (hakTOpHU30BaHHBIX CXeM (METOT

perynsipusanuu). Y ciIoBus

YCTOMYUBOCTH.

JIByxcnoiHbIe

(hakTOpH30BaHHBIE CXEMBI.

Anroput™m peanmszaiuu Ha OBM.
Tpexcinoiinbie OO6mwmit MeTo1 MOCTPOEHUS VK-5 IIP, K, KP, PK
(akTOpPU30BaHH | TPEXCIONHBIX 3KOHOMUYHBIX ITKC-1
bI€ CXEMBI. (haKTOpU30BaHHBIX CXEM,

OCHOBAHHBIN HA MMPUHIIUTIC

peryisipu3anuy pa3HOCTHBIX

CXeM. Y CIIOBHS YCTOMYMBOCTH.

AnropuTtM peanuzanuu Ha DBM.

PA3JIEJI III. Metox cymmapHOi annmpoKCHUMaIiu

JlokanbHO- CyMmapHasi anmnpoKCUMaIus. YK-5 ITP, K, KP, PK
OJHOMEpHAas CBenieHre MHOTOMEPHOM 3a/1auu I[IKC-1
cxema s K LIENOYKE OJTHOMEPHBIX 3a/1a4.
MHOromMepHoro | JIokaibHO-OJHOMEpHas cxema
HecranuonapHor | (JIOC) nns ypaBHeHHS
O YpPaBHEHUS C TEIJIONPOBOJHOCTH B
KpaeBbIMHU MIPOU3BOJILHOM 00J1aCTH.
YCIIOBUSIMU [TorpemHocTe annmpokcuManuu
MIEPBOTO poJa. JIOKaJIbHO-OJTHOMEPHON CXEMBI.

VYcroitunBocTh. PaBHOMEpHast

CXOJMMOCTb.
JloxanwHO- JlokasibHO-0THOMEpHAs cxema VK-5 I1P, K, KP, PK
OJHOMEpHas JUISl ypaBHEHHUS C TIEPEMEHHBIMU IIKC-1
cxema Jiist koddpurmentamu. TpeThs
MHOTOMEPHOTO | KpaeBas 3a/aya. Y CTOM4YHUBOCTb.
HecTtauroHapHOr | CXOJIMMOCTb.
O YpaBHEHHUS C
KpaeBbIMU
YCIIOBUSIMU
TPETHETO POJIa.

A3JIEJTIV. JIokanbHO-0JHOMEPHBIE CXEMBI ISl HECTAL]

IIPOU3BOIHOM

MOHAPHBIX YPaBHEH

Uit ¢ IpoOHOI

JIokanbpHO-
OJIHOMEpHas
cxeMa JJIst
MHOTOMEPHOTO
HECTallMOHAPHOTO
YpaBHEHUS C
JIpoOHOH

JlMcKkpeTHbIH aHanor JpoOHON
IIPOU3BOIHOM 110
IIPOCTPAHCTBEHHOU
nepeMeHHou. [loctpoenue
JIOKaJIbHO-OJHOMEPHOU CXEMBI.
Jloka3aTesnbCTBO yCTOMYUBOCTH
JIOKaJIbHO-OJHOMEPHOM CXEMBI C

VK-5
ITKC-1

TP, K, KP, PK
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IIPOU3BOIHOM 110

IIOMOIIBIO ITPUHIUIIA

IIPOCTPaHCTBEHHO | MakcuMmyMma. Cxoaumocts JIOC.
1l IEPEMEHHOM.
9 | HauanwpHo- JIMCcKpeTHBII aHanor ApoOHOM VK-5 ITP, K, KP, PK
KpaeBas 3aJa4a MIPOU3BOJHOM MO BPEMEHHOU [MKC-1
IS nepeMeHHoi. [Toctpoenue
0000111eHHOTO JOKaJIbHO-OJTHOMEPHOU CXEMBI.
YpaBHEHUSA Jloka3aTesnbCTBO yCTOMYHUBOCTH
maddy3un B p - | JOKAJIBHO-OJHOMEPHOM CXEMBI C
MEpHOM MOMOIIBIO TPUHITUIIA
napannenenumnege | Makcumyma. Cxogumocts JIOC.
10 | O6o06meHHOE JlokazaTenbCTBO YCTOMYMBOCTH VK-5 ITP, K, KP, PK
YpaBHEHHE pewenus. [loctpoenue IMKC-1
Tpdy3uu ¢ JIOKaJIbHO-OTHOMEPHOU CXEMBI.
COCpeI0OTOYEHHOH | Jl0Ka3aTenbCTBO YCTOMYMBOCTH
TEIUIOEMKOCTBIO B | JIOKAJIbHO-OJJHOMEPHOM CXEMBI C
MHOTOMEPHOH TTOMOTIIHIO TIPUHITUTIA
o0racTu. makcumyma. Cxonumocts JIOC.
PA3JIEJI V. MHOTOKOMITIOHEHTHBIE BEKTOPHBIE CXEMBbI
11 | Muorokommnone | IlocraHoBka 3agaun. YK-5 IIP, K, KP, PK
HTHBIE AbctpakTtHas 3amada Komm ¢ ITKC-1
BEKTOPHBIE JMHEHHBIM CaMOCOTIPSHKEHHBIM U
CXEMBI TTOJIOXKUTETHHO OTPEICIICHHBIM
pacIiernieHus OTIEPATOPOM, JIEHCTBYIOIIUM B
JUTST THILOEPTOBOM IIPOCTPAHCTBE.
a0CTpaKTHOM [IpocTeiimmii cioco6
3agaun Komu. MOCTPOEHHUSI BEKTOPHOU CXEMBI,
COCTOSIIIINN B CBEICHUU
MCXOJHOM 3a/1a4i K CHCTEME
OJHOTHITHBIX T013a/a4.
12 | Muorokommnone | HempepbiBHBIN aHamor VK-5 ITP, K, KP, PK
HTHAasA MHOTOKOMIIOHEHTHOI'O METOIa [IKC-1
pa3HOCTHAs KaK IIETIOYKH «OTHOMEPHBIX)
3a7ava. OTHOCHUTEIILHO HEM3BECTHOM
KOMITOHEHTBI BEKTOPa-pelIeHUs
muddepeHnnanbHbIX 3a1a4
Komn.
13 | Meton CymHocTs MeTo1a VK-5 ITP, K, KP, PK
MHOTOKOMIIOHEH | MHOTOKOMIIOHEHTHOT'O I[IKC-1
THOTO BEKTOPHOTO PaCIICTUICHHUS.
BEKTOPHOTO Y CTOMYMBOCTD 110 HaYaJIbHBIM
pacuierieHus. JAHHBIM U TIPABOM YaCTH.
Jloka3zaTenbCcTBO TEOPEMBI O
KOPPEKTHOI MOCTaHOBKE 3a/1auH,
MOJIY4€HHOU B pe3ysIbTaTe
nepexoja OT CKaJISIPHOTO
pelieHus abCTpaKkTHOM 3a1a4uu
Ko k BeKTOpy-pelIeHuto u
paBEHCTBA KOMIIOHEHT BEKTOpa-
peluIeHus TOUHOMY PEUIEHUIO.
14 | Pa3zHoCTHBIC Hcnonp30BaHue CUCTEMBI VK-5 ITP, K, KP, PK
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CXEMBI pELICHUS
HECTAallMOHAPHBI
X MHOTOMEPHBIX
3a/1a4.

OJHOTHUITHBIX 110J[33]1a4, HApPSITy C
abcrpakTHOM 3amadeit Komu, s
MOCTPOCHHUSI Pa3HOCTHBIX CXEM
pelieHus: HeCTallMOHAPHBIX
MHOTOMEPHBIX 3a7a4
(MHOTOMEPHOTO YpaBHEHUS C
TPAaHUYHBIMU YCIOBUSIMHU
NEepPBOTO POJIa).

be3ycnoBHas ycTOMYMBOCTD U
BBIOOp perIeHus
MHOTOKOMIIOHEHTHOM
Pa3HOCTHOM CXEMBI.

ITIKC-1

PA3/IEJI VI. BexTopHble alAUTUBHBIE CXEMBI JUISI HE
runepOoJN4YecKOro Tuna

KOTOPBIX KJIAaCCOB YPaBHEHUU

15 | BekropHsie BonHoBoe ypaBHEHME B VK-5 ITP, K, KP, PK
aJIUTUBHBIE HEHJICaTbHOM CpeJIE C YUETOM ITKC-1
CXEMBI ISt BSI3KOCTH U TETJIOTIPOBOAHOCTH.

BOJTHOBOTO Cucrema OJTHOTHITHBIX TI0/13a/1a4.
YpaBHEHHUS B Jloka3aTenbCTBO yCTOMYMBOCTH
HEHJIeaIbHON 10 IPABOM YaCTH U HAYAJIbHBIM
cperne. JAHHBIM PEIICHUS
BCTIOMOTATEIBHON 3a/1a4u JJIs
BOJIHOBOTO ypaBHEHUS B
HEUJACATbHOM Cpelie C yUETOM
BSI3KOCTH M TEIJIOIPOBOJHOCTH.
BekropHo-anauThBHasA cxema.
Y CTONYMBOCTB.

16 | BexropHsbie BosiHOBOE ypaBHEHUE B YK-5 ITP, K, KP, PK
aJINTUBHBIE pENaKCUPYIOUIUX Cpeaax. IIKC-1
CXEMBI JIst [TocranoBka 3agaun. Cucrema
BOJIHOBOT'O OJIHOTHUIIHBIX 11033/1a4.

YpaBHEHUS B Jloka3aTenbCcTBO yCTOMYHUBOCTH
penaKkCUpyromuX | 0 IPaBOM YaCTU U HaYaJIbHBIM
cpenax. JAHHBIM PELLIECHUs
BCIIOMOT'aTEJIbHOM 3a/1a4u JJIs
BOJIHOBOT'O
YpaBHEHUS B PEIAKCUPYIOIINX
cpenax.
BekropHo-agauThBHasA cxema.
Y CTOMYMBOCTD.

17 | BekTtopHblie MoaudunupoBaHHOe ypaBHEHHE YK-5 I1P, K, KP, PK
aJIuTUBHEBIC BJlaronepenoca. [locranoBka IIKC-1
CXEMBI ISt 3agaun. Cucrema O JHOTUIHBIX
MOAU(HUIMPOBAH | MO/A3a/1a4.

HOro ypaBHeHHs1 | Jloka3aTenbCTBO yCTOMYMBOCTH
BJIAroTNepeHoca. | MO MPaBOW YaCTH M HAYAJIbHBIM

JAHHBIM PEeILEeHUs
BCIIOMOTaTeJILHOM 3a1a4u JIJIs
MOAU(PHUIIMPOBAHHOTO YpaBHEHUS
BJIaromepeHoca.
BekropHo-anauThBHas cxema.

Y CTOWYHBOCTE.
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OOmast TpyA0EMKOCTb AUCHUIUIMHBI COCTaBIISACT 5 3auéTHBIX eaunul (180 vacoB).

Taobnauya 2. Cmpykmypa oucuyuniunst «A00umugHvle cxemol 014 3a0a4
Mamemamuyieckou uuxkuy

TpyroeMKocTh
4acoB / 3a4eTHBIX
Bua patorsl eTMHHUIL
3 cemecTtp BCEro
OO0mas TpyaoeMKoCTh (B 4acax) 180 180
KonrakTHas pabora (B yacax): 54 54
Jlexyuonnwie sanamus (J1) 18 18
Ilpakmuuecxue 3anamus (113) 36 36
Cemunapckue 3anamus (C3) - -
Jlabopamopnuwie pabomut (JIP) - -
CamocrosiTesbHast padora (B yacax), B TOM 4ucJie 99 99
KOHTAKTHAasi padoTa (BHe ayJuTOpHAasi):
PacuetrHo-rpaduueckoe 3aianue -
Pedepar (P) -
Occe (D) -
Kontponsnas padota (KP) -
CamMocTosTeTbHOE U3yYEHUE PA3/IEIIOB 99 99
Kypcosoit mpoekr (KII), kypcoBast padota (KP) -
[ToaroToBka v MPOXOkKAECHUE MPOMEKYTOUHON aTTECTALIUKI 27 27
Buja npome:kyToOYHOM aTTecTaluu IK3aMeH IK3aMeH
Tabnuua 3. Jlekuyuonnwie 3anamus
JI:;')H Tema
3 cemecTp
1. | Bsedenue. Ob6 a0oumuenvix cxemax peuieHus MHO2OMEPHbIX 3a0ay Mamemamuieckoll

Qusuxu.

Lenv u 3a0auu uzyueHuss memvi — 03HAKOMHTH C HEOTHOPOJHOH arpoKCUMaIMen mpu
peleHN MHOTOMEPHBIX 3a/1a4; MPOUJLTIOCTPUPOBATh Ha IPUMEPAX CYyTh METOJIOB
pacierneHus: Kak METOJI0B PeayKIIUH CIO0KHOM 3a/1a4M K MOCTIeI0BATEIbHOCTH
MPOCTEHIINX; IaTh MOHATHE SKOHOMHUYHOCTU U AUBEPTE€HTHOCTH CXEM; O3HAKOMHTD

C MHOTOKOMITOHEHTHBIMU BEKTOPHO-3ANTUBHBIMU CXEMaMH PACHICTUICHUN
MHOTOMEPHBIX 33/1a4 U UX CBSI3bIO C METOJIaMU CYMMapHOW anmpoKCUMAaIInH (C
JIOKAIbHO-0THOMEPHBIMUA METOJIAMH); O3HAKOMHTH C TIOJIXOJIOM K MOJCITUPOBAHUIO
BEKTOPHBIX CXEM, B OCHOBE KOTOPOTO JISKUT MPUHITUN aJAUTUBHOCTH.

2. | Memoo nepemennuvlx Hanpasienuti (npodonvro-nonepeynas cxema — IIIC).

Lenv u 3a0auu uzyuenus memvi — paccMoTpeTh cxeMmy Kpanka — Huxosncona, ee
MOPSIIOK anMpOKCUMAIUH U TTOBEACHUE OIMIMOKY M0 KaKIOMY HAIPaBICHUIO;
paccmotpeTh cxemy [Tucmena — Pakdopaa, Bonpoc ee ycTOWIMBOCTH, CXOAMMOCTH 1
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TOYHOCTH.

Memoo cmabunuzupyioujeli NONpasKu (HessHas cxema NepemMeHHbIX HanPasieHull).
Lenv u 3a0ayu uzyyeHus memsvi — paCCMOTPETH CXEMY C TOTIPABKOW HA YCTOMYUBOCTS,
MOKa3aTh MIPUTOHOCTh HESIBHBIX CXEM IEPEMEHHBIX HAMIPABJICHUN IS PEIICHUS
TPEXMEPHOTO YPaBHEHUS TETUIOTIPOBOTHOCTH U aJITOPUTM peanun3anuu Ha DBM.

eyxcnounvie pakmopuzoganuvie cxemoi.

Lenv u 3a0ayu uzyuenus memvl — 03HaAKOMUTH C IBYXCIIOMHBIMH SKOHOMUYHBIMU
(aKTOPU30BAaHHBIMU CXEMaMH, METOJOM PEryJsipru3annuy NOCTPOCHHUS CXEM HYKHOTO
Ka4yeCTBAa; pACCMOTPETH YCIOBUS YCTOMYMBOCTH ABYXCIOMHBIX CXEM U aJITOPUTM
peanuzanun Ha DBM.

Tpexcnoiinvle pakmopuzosanuvie cxemul.

Lenv u 3a0ayu uzyuenus memvl — pacCMOTPETb METOJT TOCTPOEHUS TPEXCIONHBIX
SKOHOMMYHBIX (PaKTOPU30BAHHBIX CXEM, OCHOBAHHBIN Ha MPUHIUIIE PETYJIIpU3alnun
Pa3HOCTHBIX CXEM; PACCMOTPETH YCIOBHUS YCTOMYMUBOCTH Y CJIOBUS YCTOMYHUBOCTH
TPEXCIIONHBIX CXEM U AJITOPUTM peanu3anuu Ha OBM.

JlokanbHo-o0HoMepHas cxema 071 MHO20MEPHO20 HECMAYUOHAPHO20 YPAGHEHUSL C
KpaesviMu YCI108UAMU NEPEO20 POOd.

Lenv u 3a0auu uzyuenus memvl — paCKpbITh CyTh METO/Ia CYMMapHOH allpOKCUMALIUY;
II0Ka3aTh, KaK MPOBOJUTCS CBEJICHNE MHOTOMEPHOM 3a7ja4 K IIENOYKE OTHOMEPHBIX
3a]1a4; MO3HAKOMUTb C JIOKaIbHO-0JHOMepHbIMH cxeMaMu (JIOC) Ha npumepe
ypaBHEHHUS TEIUIONPOBOJHOCTH B MPOU3BOJILHOM 00JIaCTH; IPOBECTHU OIPEIETICHHE
norpemHocTy annpokcumanuu JIOC; mpoBecTy A0Ka3aTeIbCTBO YCTOWYUBOCTH U
PaBHOMEPHOI CXOJIMMOCTH; pacCMOTpeTh anroput™ peanuzanuu JIOC nva OBM.

JlokanvHo-o0HOMepHas cxeMa 05 MHO2OMEPHO20 HECMAYUOHAPHO20 YPABHEHUS C
KpaesviMu YCl108UAMU MPembe20 pood.

Lenv u 3a0ayu uzyuenus memvl — pacCMOTPETD JIOKAJTILHO-OJHOMEPHYIO CXEMY JIJIst
ypaBHEHUS TEIUIONPOBOAHOCTH C IEPEMEHHBIMU KOAPPHUIIMEHTAMH KPaeBbIMU
YCIOBUSIMU TPETHETO POJIa; MPOBECTH JI0KA3aTEIbCTBO YCTONYMBOCTH M PAaBHOMEPHOM
CXOJIMMOCTH; paccMOTpeTh anroput™ peanusanuu JIOC na 9BM.

JlokanvHo-o0HOMepHas cxema 0 MHO2OMEPHO20 HeCMAYUOHAPHO20 YPABHEHUS C
OpOOHOU NPOU3BOOHOU NO NPOCMPAHCMBEHHOU NePEMEHHO.

Lenv u 3a0ayu uzyuenus memvl — 03HAKOMUTH C JTUCKPETHBIM aHAJIOTOM JIPOOHOM
MPOM3BOJHOM MO MPOCTPAHCTBEHHOU NIepeMeHHo; moctpouts JIOC; npoBectu
0Ka3aTeIbCTBO YCTOMYMBOCTH C MOMOIIBIO MIPUHIIMIIA MAKCUMYMa M CXOJUMOCTH
JIOC; paccmotpets asiroput™ peanusainuu JIOC na 9BM.

Hauanvno-kpaesas 3a0aua ons 0606wennozo ypasnenus ouggysuu ¢ p -mepHom
napannenenuneoe.

Lenv u 3a0auu uzyuenuss memvi — 03HAKOMHTH C JTUCKPETHBIM aHAJIOTOM JIPOOHOM
MIPOU3BOJIHOM 10 MepeMeHHo; mocTpouTh JIOC; mpoBecTu A0Ka3aTENIbCTBO
YCTOHYMBOCTH C TIOMOIIBIO MPUHIUIA MakcuMyMa U cxoaumocTu JIOC; paccMoTpeTh
anroputm peanuzanuu JJOC na O9BM.

10.

O606wennoe ypagnenue oughgysuu ¢ cocpedomouenHou menioEMKOCmMoio 8
MHO2OMEPHOU 00ACU.

L]env u 3a0ayu uzyuenus memwvl — pacCMOTPETh 00001IeHHOE ypaBHEeHUE AU dy3un ¢
COCPEIOTOUYEHHOM TEMJI0EMKOCTBIO; TPOBECTH JOKA3aTENIbCTBO YCTOMUNBOCTH
peleHus ; TOCTPOUTH JIOKAJIbHO-0THOMEPHYIO CXEMY; I0Ka3aTeNIbCTBO YCTOMYMBOCTH
JIOC ¢ noMomIb0 NPUHIMIIA MAaKCUMYMa; pACCMOTPETh BOIIPOC CXOJMMOCTH.

11.

MHoz2okoMnoHenmHbvle 6eKMOPHbLE CXeMbl pacujeniienus 0isi abcmpakmHoll 3a0ayu
Kowu.

Lenv u 3a0ayu uzyuenus memvl — 03HAKOMUTH C IOCTAHOBKOMW 33/1aui aOCTPAKTHOMN
3agaun Kouu ¢ TMHEMHBIM caMOCONPSKEHHBIM U TTOJIOKUTEIBHO ONPEEICHHBIM
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OTIEPAaTOPOM, JEHUCTBYIOIINM B THIHOEPTOBOM IPOCTPAHCTBE; TOKA3aTh MPOCTEHIINN
CHOCO0 MOCTPOSHUS BEKTOPHOU CXEMBI, COCTOSIIIIUI B CBEICHUN UCXOHOM 3a/1a4M K
CHUCTEMC OJHOTHUIIHBIX ITOA3aJa4.

12.

Mmnozoxomnonenmunasn pasHocmuas 3a0a4a.

Lenv u 3a0auu uzyuenus memvi — paCKpbITh CyTh HENPEPHIBHOTO aHAJIOTa
MHOTOKOMIIOHEHTHOI'O METO/1a KaK [IENOYKHU «OJHOMEPHBIX» OTHOCHTEIIBHO
HEM3BECTHON KOMIIOHEHTHI BEKTOpa-pemeHus quddepernnnanpapix 3anad Komm.

13.

Memoo MHO20KOMNOHENMHO20 8EKMOPHO20 PACUENNEHUS.

Lenv u 3a0ayu uzyuenus memuvl — paCKpbITh CYIIHOCTh METOJa MHOTOKOMIIOHEHTHOTO
BEKTOPHOI'O pacIlEIUIeHUs]; I0Ka3aTh YCTOMYMBOCTD 110 HaYaJIbHbIM JIaHHBIM U IIPABOM
Y4aCTH; IPOBECTH JI0KA3aTEIBCTBO TEOPEMBI O KOPPEKTHOM MOCTAHOBKE 3a1a4H,
MOJIyYE€HHO B pe3ysibTaTe Mepexojia OT CKaISIPHOTO pelleHus abCTpaKTHOM 3a7aun
Komm x BeKTOpy-pelIeHnio U paBeHCTBA KOMIIOHEHT BEKTOPa-PELIEHUS] TOUHOMY
pELIEHUIO.

14.

Pasnocmmuvie cxemvl pewienus necmayuoHapHvix MHO2OMEPHBIX 3a0ad.

Lenv u 3a0ayu uzyuenus memuvl — I0Ka3aTh UCHOJIb30BAHUE CHCTEMBI OJJHOTUITHBIX
o/3a/1a4, Hapsay ¢ abcTpakTHOMU 3anadelt Koy, A1 mocTpoeHrs pa3HOCTHBIX CXEM
pelieHus: HeCTallMOHAPHBIX MHOTOMEPHBIX 3a71a4 (MHOTOMEPHOTO YPaBHEHHUS C
TPAaHUYHBIMHU YCIOBHUSIMH TIEPBOTO POJIA); MOKA3aTh OE3YCIOBHYIO YCTOWIMBOCTh U
BBIOOD pENICHHS] MHOTOKOMITOHEHTHOM Pa3HOCTHON CXEMBI.

15.

Bexmophvie adoumusHvle cxemul 0J151 BOTHOB020 YPABHEHUS 8 HEUOEAIbHOU Cpeoe.
Lenv u 3a0auu uzyuenus memvl — 03HAKOMHUTH C BOTHOBBIM YpaBHEHHEM B
HEHUJICATHHOM CpeJie ¢ y4eTOM BSI3KOCTH U TETIONPOBOTHOCTH, C CHCTEMON
OJTHOTHITHBIX TI0J[33/1a4; MIPOBECTH JI0KA3aTEILCTBO YCTOMYUBOCTH T10 MPABOW YaCTH U
HavaJIbHBIM JTAHHBIM PEIICHUS BCIIOMOTATEIBHOM 33a]]auy JIIsl BOJTHOBOTO YPaBHECHUS B
HEHJICAUTBHOM CpeJie ¢ yU4eTOM BSI3KOCTH U TEIIONPOBOTHOCTH; PACCMOTPETh BEKTOPHO-
QJJITATHBHYIO CXEM M TIOKa3aTh YCTOWYHUBOCTB.

16.

Bexmopusie aooumusHuvle cxemul 0715 80IHOB020 YPABHEHUS 8 PENAKCUPYIOWUX CPedaXx.
Lenv u 3a0ayu uzyuenus memvl — 03HAKOMUTH C BOJTHOBBIM YpaBHEHHEM B
pETaKCUPYIOIIMX Cpefax U MOCTAaHOBKOM 3ajlauu, MOKa3aTh CUCTEMY OJHOTUITHBIX
0/13a/1a4; MPOBECTH JI0Ka3aTeIbCTBO YCTOMYMBOCTH 10 MPABOM YaCTH U HavaJIbHbIM
JAHHBIM pEllIeHUs] BCOOMOTaTeIbHON 33/1a4l; pACCMOTPETh BEKTOPHO-aINTHBHYIO
CXEMY U €€ YCTOWYHBOCTb.

17.

Bexmopusie adoumushvie cxemul 0151 MOOUDUYUPOBAHHO20 YPABHEHUS 81A20NEPEHOCA.
Lenv u 3a0auu uzyyeHuss memvi — paCCMOTPETh MOTU(PHUIIMPOBAHHOE YPABHEHUE
BJIArOTIePeHOCa, OCTAHOBKY 3a/1a4M U CHCTEMY OJIHOTUITHBIX 10]133]1a4; TIPOBECTH
JI0Ka3aTeIbCTBO YCTOMYMBOCTH IO TIPABOH YaCcTH M HAYaJIbHBIM JIAHHBIM PEIICHUS
BCIIOMOTATEJIBHOM 3a7au¥l JUIsi MOAU(DUITUPOBAHHOTO YPaBHEHHUS BJIArornepeHoca;
paccMOTPETh BEKTOPHO-3/JIMTHBHYIO CXEMY M €€ YCTOHUHUBOCTb.

Taonuuya 4. Illpakmuueckue 3anamus

Ne Tema
n/n
1. | Meton nepemeHHbIX HanpasiaeHuil. Cxema Kpanka — Hukoncona. Cxema [Iucmena —
Pokdopna.
2. | Meron cTabuim3upyromel NonpaBKy JUlsl TapaboIMuecKuX YpaBHEHUH.
3. | JIByxcnoiiHble (aKTOPU30BAaHHBIE CXEMBI.
4. | Tpéxcnoiinble (aKTOPHU30BAHHBIE CXEMBI.
5. | JIokaJibHO-OJTHOMEPHBIE CXEMBI TPETHEN KPAaeBOM 3a1auM 111 ypaBHEHUS
TEIIONPOBOAHOCTH B IPOU3BOIBHOM 00JIACTH.
6. | Mertos cymMMapHO# annpoKCHUMAaIIMH JUTsl TapabOoIMYECKOro YpaBHEHHUs C IPOOHOI
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IIPOM3BOIHOM 110 IIPOCTPAHCTBEHHON NIEPEMEHHOM.

7. | Meroa cyMMapHO# anmpoKCUManuu Jjsi 00001EHHOTO ypaBHEHHs TU(Py3un B
MHOTOMEPHOI 00JacTu.

8. | MeTon cymMMapHO# anmpoKCUMAIMH Ui 00001IeHHOro ypaBHeHus 1uddysun ¢
COCPEAOTOUYEHHOM TEIII0EMKOCTHI0 B MHOTOMEPHON 00JIaCTH.

9. | MHOTOKOMITOHEHTHBIE BEKTOPHBIE CXEMbI PaCIEIUICHHS I aOCTPAKTHOM 3a1aun
Komm.

10.| MHOTOKOMITOHEHTHAsI Pa3HOCTHAs 3a/1a4a.
it muddepeHnnanbHbIX 3aaa4 Komm.

11.| MeTo1 MHOTOKOMITOHEHTHOTO BEKTOPHOTO PACIICIUICHUS JIJIs1 a0CTPaKTHOM 3a1auun
Komm.

12.| Pa3HOCTHBIE CXeMBI PEIICHHS HECTAITMOHAPHBIX MHOTOMEPHBIX 3a71a4 C
MCI0JIb30BAHUEM CHUCTEMbI OJTHOTUITHBIX N0J133/1a4.

13.| BekTOopHBIE aJIUTUBHBIE CXEMBI JUIsl BOJTHOBOTO YpaBHEHUS B HEUI€ATbHOU Cpelie ©
Y4€TOM BS3KOCTHU U TETJIOMPOBOJIHOCTH € UCIOJIb30BAHUEM CHUCTEMbI OJJHOTHUITHBIX
noja3ajaay.

14.| BexTopHbI€ aTTUTUBHBIE CXEMBI JJIsI BOJJHOBOTO YPABHEHUS B PEIIAKCUPYIOIIUX CpeAax

C MCIMOJIb30BaHNEM CHCTEMBI OTHOTHUITHBIX MT0/3a/1a4.
15.| BekTopHbI€ aJIUTUBHBIE CXEMBI ISl MOAU(PHUIIMIPOBAHHOTO YpaBHEHUS BIaronepeHoca ¢
HCII0JIb30BAHUEM CHUCTEMBI OJTHOTUITHBIX MOJ[33/1a4.
Taonuya 5. Jlabopamopmusvie padbomoi
Ne i/ Tema
1.
JlaGopaTopHbie pabOThI HE TPEAYCMOTPEHBI

2.

Tabauya 6. CamocmoamenvHoe uzyuyenue pazoenos OUCUUNIUH
Ne
w/n Bomnpocel, BBIHOCMMBIE HA CAMOCTOSATEJIbHOE U3yYeHHe

1. | Pacuernsrii Bug cxem Kpanka — Hukoncona u [lucmena — Pakdopna, anropurm
peanuzanuu Ha OBM.

2. | PacuerHblii Buj cxeMbl CTAOUIU3UPYIOUIEH MOMPABKU , AITOPUTM pealu3alii Ha
OBM.

3. | Bropoii ainroput™ nocTpoeHus ABYXCIONHBIX SKOHOMHYHBIX (DaKTOPU30BAHHBIX CXEM,
IrOpUTM peanu3anuu Ha OBM.

4. | Aaroputm peanmzanyu Ha OBM TpéXcoiHbIX (HaKTOPHU30BAHHBIX CXEM.

5. | llpuBenenue k pacuetHoMy Buay JIOC 1151 MHOrOMEPHOTO HECTALlMOHAPHOTO
YpaBHEHUS C KPA€BBIMH YCIOBHUSIMU TIEPBOTO poJia, AITOPUTM peanu3annu Ha DBM.

6. | IlpuBegenue k pacuetnoMy Buay JIOC 1j1st MHOrOMEPHOTO HECTALIMOHAPHOTO
ypaBHEHUS C IEpEMEHHBIMH K03(h(pUIIMeHTaMU C KpaeBbIMU YCIOBHSIMH TPETHETO
poaa, anroput™ peanuszamu JIOC na OBM.

7. | IlpuBenenue k pacuetHomy Buay JIOC nnst MHOrOMEpHOTO HECTALIMOHAPHOTO
ypaBHEHUs ¢ APOOHOI MPOU3BOIHOI MO MPOCTPAHCTBEHHOM MEPEMEHHOMN, AITOPUTM
peasninzauuu JIOC Ha OBM.

8. | IlpuBenenue k pacuetHomy Buay JIOC it HauanbHO-KpaeBOU 3a/1auu JJis

0000111eHHOTO ypaBHEHUS AUPPY3UH B p -MEPHOM MapaljiesieuIesie, anropuT™
peanuzauun JIOC nHa O9BM.
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9. | IlpuBenenue k pacuetHomy Buay JIOC anst o6o0menHoro ypasHenus auddysuu ¢
COCpPEAOTOUYEHHON TEIII0EMKOCTHIO B MHOTOMEPHON 00JIaCTH, AJITOPUTM pealln3aluu
JIOC na OBM.

10. | [logxon k MOAENUPOBAHUIO BEKTOPHBIX CXEM, B OCHOBE KOTOPOTO MPUHIUI
aJJTUTUBHOCTH.

11. | YcToMunBOCTh 10 HaYaJabHBIM JJAHHBIM U MPABOM YaCTH METO/1a MHOTOKOMIIOHEHTHOTO
BEKTOPHOT'O PACILIEIUICHHUS.

12. | BeiOop perieHus MHOTOKOMIIOHEHTHON Pa3HOCTHOM CXEMBI [Tl HECTAllMOHAPHBIX
MHOT'OMEPHBIX 33a4.

13. | YcToiunBOCTh BEKTOPHO-aINTUBHOM CXEMBI JUIsl BOJTHOBOTO YpaBHEHUS B
HEHUJICAUTbHOU Cpeie.

14. | YcTOMYMBOCTHh BEKTOPHO-AIUTUBHOM CXEMBI JJI1 BOJTHOBOTO YpaBHEHUS B
pENAKCUPYIOUIUX Cpeax.

15. | YcToiunBOCTh BEKTOPHO-aINTUBHON CXEMbI MOJU(PUIIMIPOBAHHOTO YPaBHEHUS
BJIATOIIEPEHOCA.

5. OueHo4yHble MaTepuaJbl A/l TEKYIIEro U py0esKHOro KOHTPOJIsl yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTaluu

KoneuHnbiMu pe3yibTaTaMu OCBOCHHSI MPOTPaMMBbl JUCIUIUIMHBI «ATATUBHBIE CXEMBI
JUTSE 3a/1a4 MaTEMaTHYECKON (DU3UKM» SIBISIOTCS CHOPMUPOBAHHBIE KOTHUTHBHBIE JIECKPUTITOPHI
«3HATh», «YMETbY», «BJAJETh», PACIUCAHHBIE MO OTIEIBHBIM KOMIIeTeHIHAM. DopmMupoBaHUE
3TUX JECKPUNTOPOB MPOUCXOIUT B TEUEHHE BCETO CEMECTpa IO ATaraM B pPaMKax Pa3jIM4HOIO
BH/JIa 3aHSATUH U CAMOCTOATEIILHON paOOTHI.

B xozne n3ydeHus AUCUMILTUHBL TPELyCMaTPUBAIOTCS meKywuil, pyOestCcHbulll KOHMPOb U
NPOMEIHCYMOUHAST AMMECMAYUSL.

Koumponvnvie meponpusmus no oOucyuniume TPOBOISATCS B COOTBETCTBUH C
[Tonoxxennem o OaIbHO-PEUTHHTrOBOM cucTtemMe arrecranuu cryaeHtoB KBI'Y. Onenka
YCIIEBAEMOCTH CTYJEHTOB OCYIIECTBIIETCS B XOJIe TEKYUIEro U pyOeKHOTo KOHTPOJIS, a TakkKe
MIPOMEXKYTOUYHOU aTTECTALlUU.

5.1. Ouenounvie mamepuansvt 013 meKyuie2o KOHmMPOia
Texywuti kKoHmpoab 3HAHUM, YMEHUHN U BIAJECHUHN MO TUCUUILIMHE OCYIIECTBIISETCS B
(hopMe yCTHOTO MJIM TUCBMEHHOTO OTPOCca Ha JEKIIMOHHBIX U MPAKTUUYECKUX, a TAKXKE B X0
MIPOBEJICHUS] CAMOCTOSITENILHOM PabOThI CTYJCHTOB.

Lenv mekyweeo xonmponsi — OLEHKa pe3ylbTaTOB pabOThl B CEMECTpe U OOecreyeHue
CBOEBPEMEHHOUN OOpaTHOM CBS3M, /Ui KOPPEKIHMH OOYYEeHHS, aKTHMBU3ALMU CAMOCTOSITEIILHOM
paboTel oOyuaromierocs. OOBEKTOM TEKYIIETO KOHTPOJIS SIBISIFOTCS KOHKPETU3HPOBAHHBIE
pe3ynbTaThl 00ydeHus (yuyeOHbIe JOCTHKEHHUS) TIO JUCIUILTHHE.

Texywuii KOHmMpoOb YCIEBAEMOCTH O0OECIeYMBAECT OIEHUBAHUE XOJa OCBOCHUS

AUCHUIUIMHBI U BKJIIOYACT: OTBCTBI Ha TCOPCTUYCCKUEC BOIPOCHI HA IMPAKTUYCCKHUX 3aHATHUAX,
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pelieHne MpakTUYeCKUX 3a7ad Ha 3aHITHUSX, CAMOCTOATEILHOE BBITIOJIHEHHE UHANBUAYATbHBIX
JOMAILHUX 33JJaHUI C OTYETOM (3aLUTON) B YCTAHOBJIEHHBIN CPOK.

Onenka KkauecTBa IIOJATOTOBKM Ha OCHOBAHMM BBIIIOJIHEHHBIX 3aJaHUil Beaercs
npernojaBatesieM (¢ 0OCYKIEHHEM pe3yabTaToB), Oayulbl HAYUCISIOTCS B 3aBUCHMOCTH OT
CJIOHOCTH M KaueCTBa BBINOJIHEHUS 3a/1aHuUs.

5.1.1. Bonpocel no memam oucuyuniunsl «A00umuensvle cxemol 014 3a0a4 MAMEMAMULECKoul
duzuxkuy (konmpoaupyemoie komnemenuuu YK-5, IIKC-1)
Tema 1. «Memoowl pacwennenus. Memoo nepemenHvix HANPAaGIEHU »

1. Moxer He anmpoKCUMHpPOBaTh KaXkJas U3 BCIOMOTaTENIbHBIX 3a/ad HMCXOJHYIO 337ayy B
Cilydae HEOJHOPOIHOM anmpoKCHUMAaIuu?

. KakoBa ocHOBHas ujiess METOJI0B pacilerIeHus ?

. B Meroaax pacuienyieHus: K 4eMy CBOJUTCSI HHTETPUPOBAHHUE UCXOJHOTO ypaBHEHUS?

. Kakum 00pa3omM cxeMbl paciiernyieHus J0KHbI YI0BIETBOPAThH YCIOBHM alllIpOKCUMAIUn?

. UTo cunTaeTcs OCHOBHBIM ITOKA3aTeIeM SKOHOMUYHOCTH BEIUMCIUTEIBHEBIX aJ'IFOpI/ITMOB?

2
3
4
5
6. Kakas pa3HOCTHas cxema anmnpoKCUMUPYET MaTPUUHYIO OJTHOPOJHYIO CXeMY?
7. Kakas cxema Ha3biBaeTcs cxemoit Kpanka-Hukoncona?
8. [ns kakux uHTEpBaIoB 3anuckiBaeTcs cxemMa Kpanka — Hukosicona?
9. Kaknm onepatopom siBisiercs oneparop A B cxeme Kpanka — Hukoncona?
10. Kakas cxema mepeMeHHBIX HallpaBJieHWH Ha3piBaeTcs cxeMoi [Tucmena — Pakdopaa?
Tema 2. «Memoo cmabunuzupyroueti NoOnpasKu »

1. Kak emre Ha3pIBatOT METOJI CTAOMITM3UPYIOIICH ITOTTPABKHU?
2. Ana oOmacredt kKakux (GopM MNPUMEHHM METOJ| CTAOMIU3UPYIOLIEH IONPAaBKU pelIeHus
YpaBHEHHUS TEIIONPOBOJHOCTHU?
3. Kakue ypaBHEHUS MOKHO PELIUTh C MOMOIIBIO METO/1a CTAaOUIN3UPYIOIIEH MonpaBKu?
4. Kakoil mMOpSAOK TOYHOCTH IO BPEMEHHOMY IIary HUMEET METOJ CTa0MIN3UpYomen
MOTNpaBKu?
5. UTo MOXHO CKa3zaTb 00 yCTOMYMBOCTH HESBHOM CXEMBbI MEPEMEHHBIX HANpPaBICHUN IS
ypaBHEHUS TEIUIONPOBOAHOCTH?

Tema 3. « Tpéxcroiinvie hakmopuzosannvie cxemnvly
Kak 3anuceiBaeTcs B KAHOHUYECKOM BHUJIE IBYXCIIOWHAasA (pakTopu3oBaHHas cxema?
Kak MoxHO 3amucarh JBYXCIOHHYIO CXeMy B HHIEKCHOU opme?
[Ipu xakoM yclioBUM SKOHOMUYHA JIBYXCIIOWHasA (pakTopr30BaHHAsA cxema?

HpI/I KaKOM YCJIOBHUH OIICPATOPHI (I)aKTOpHSOBaHHOﬁ CXEMBI Ha3bIBAIOTCS YKOHOMHYHEIMH ?

A e

Kakoro Buza oneparop Ha3biBaeTcs (hakKTOPU30BAHHBIM?

Tema 4 «Memoo cymmapHol annpoxcumayuu»
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1. Ha xakoli ciydail He 1omyckaeT 000011eHus IPOJ0IbHO-TIONIEpeYHast cxema?
2. JIns KakuxX ypaBHEHHMH OOIIEro BHJa HE JOMYCKaeT O0O0OOIIEHHs MPOJO0IbHO-TONEpEeYHas
cxema?
3. JIas KakuX TOJBKO 001acTeil MPUMEHUMBI SKOHOMUYHBIE (PAKTOPU30BAHHBIE CXEMBI?
4. Ing Kakux YypaBHEHUH C KakKUMHU KOIPPUIMEHTAMH NPUMEHUM METOJI CyMMapHOM
anmpoOKCUMALIUK?
5. Kakoil MeToj pelieHruss MHOTOMEPHBIX 33/a4 MPUMEHHM IS PEIIeHHs KBa3WIMHEWHBIX
HECTaIlMOHAPHBIX YPAaBHEHUH B CiIy4ae MPOU3BOJIBHOM 00J1acTH J1I000T0 Yncia U3MEepeHui?
Tema 5. «Memoo cymmapnoii annpokcumayuu O NApAOOIULECKO20 YPABHEHUs C
OpOOHOU NPOU3BOOHOU NO NPOCMPAHCMBEHHOU NEPEMEHHOU»
1. Kakoii MeToJ pemieHusi MHOTOMEPHBIX 3aJady NPUMEHUM Ui pelIeHUs NapadondecKoro
ypaBHEHHUS ¢ JpOOHOM NPOU3BOAHONM 1O MPOCTPAHCTBEHHOM TMEpEeMEHHONM B ciydae
MIPOM3BOJILHOM 00J1aCTH JII000TO YKCiIa U3MEpPEHUit?
2. C moMoOImpl0 KaKoro METo/Ja MPOBOIUTCS OKAa3aTeIhCTBO YCTOWYMBOCTH JIOKAJBHO-
OTHOMEPHON CXeMbl Uil MapabOoJMYecKOro ypaBHEHHS C JPOOHON TPOWM3BOJHON TIO
MPOCTPAHCTBEHHOW MEPEMEHHOMN ?
3. KakoBbl ycloBUSI CXOAMMOCTH JIOKQJbHO-OJTHOMEPHOM CXEMBbI I IMapabdOJINYecKOro
ypaBHEHUS ¢ IPOOHOM MPOU3BOIHOM MO MPOCTPAHCTBEHHOM IMMEpEMEHHON?
Tema 6. «Memoo cymmapnoi annpoxcumayuu 0iisi 0600ueHH020 ypasHeHus ouggysuu 6
MHO20MEpHOU 001acmu»
1. Kakoii Meron pelmieHUss MHOTOMEPHBIX 3a/Jad MPUMEHUM IS perieHus: 0O0O0OIIEeHHOTO
ypaBHeHUs 1udPy3un B ciaydae IpoOU3BOIBHOM 00J1aCTH JTH000TO YK CIIa U3MEPECHHI ?
2. C moMoIpl0 Kakoro MeToJa MPOBOJUTCS JI0Ka3aTe€IbCTBO YCTOWYMBOCTH JIOKAIbHO-
OJTHOMEPHOM CXEMBI JJIs perieHus: 00001eHHoro ypaBHeHus nuddy3um?
3. KakoBbl yclOBHUS CXOAMMOCTH JIOKaJbHO-OJHOMEPHOM CXEMBI JUIsl peuieHus 0000IIeHHOTO
ypaBHeHus: Auddpy3un?
Tema 7. «Memoo cymmapHoti annpoxkcumayuu 01 0000ueHHo20 ypasHenus ougpgyzuu c
COCPe0OmMOYeHHOU MeNnI0EMKOCIbIO 8 MHO2OMEPHOU 001acmu »
1. Kakoil Meron pelieHuss MHOTOMEPHBIX 337ad MPUMEHUM JUId peuieHus 000OIeHHOro
ypaBHeHUs AU(DDY3UH ¢ COCPEIOTOUYCHHOM TEMIOEMKOCTBIO B Cllydae IMPOU3BOJIBHOW 00iacTu
1000T0 YnciIa u3MepeHuin?
2. C noMompl0 KaKoro MeToja HpPOBOJUTCS J0Ka3aTeIbCTBO YCTOWYMBOCTH JIOKAJIBHO-
OJTHOMEPHOM CXeMbl Ui pelieHust 0000IeHHOTo ypaBHeHUs Auddy3un ¢ cocpeaoToueHHON

TEMIIOEMKOCTBIO?
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3. KakoBbI yCIOBHUSI CXOAWMOCTH JIOKAJIbHO-OJHOMEPHON CXEMbI JJISl PeHIeHUs] 0000IIeHHOTO
ypaBHeHus TP Py3un ¢ COCPETOTOUCHHOM TETIIOEMKOCTHIO?
Tema 8. «Mnozokomnonenmmuoe 6eKmMopHO-a0OUMUHOE PaAcujenieHue MHO2OMEPHBIX
3a0ay»
1. B cnyyae HEOJHOPOAHOM ammpoKCUMalMM JAOJDKHA KaxJas BCIIOMOraTeslbHas 3ajaua
anIpoOKCUMUPOBATh UCXOJHYIO 3a/auy?
2. Yro npencrasiisiioT co00il METOAbI pacuIeIIeHus ?
3. Ha kakoit ujaee 0CHOBaHBI METO/IbI pacUIeIICHUs?
4. K uemy cBOIUTCS B METOAAX paCIICIJIEHUsI UHTETPUPOBAHUE UCXOTHOTO YPaBHEHMUS?
5. YTo MOXHO CKa3aTh 00 YCIOBHUSAX aNMPOKCUMAIUU U YCTOMYMBOCTU CXEM pacILIeIUIeHNs?
Tema 9. «Mnocoxomnonenmmuole 6eKMOPHO-A0OUMUBHBIE cXeMbl 015 3a0adu Kowu»
1. Kak mnpoucxoAauT ammpoKcUManusl pemeHus 3anadd  Komm B BEKTOPHBIX  MOJENISAX
Pa3HOCTHBIX CXeM?
2. ANNpoKCHUMHpYET JIM penieHue UCXoMHOM 3anaun Komm kaxnas KOHKpeTHas KOMIIOHEHTa
BEKTOpa B BEKTOPHBIX MOJIEJNIAX PA3HOCTHBIX CXeM?
3. CBsA3aHbl JIU BEKTOPHO-3JJINTUBHBIE CXEMbl Js 3a7add Komm ¢ WM3BECTHBIMM METOJaMHU
CYMMAapHOM anmpoKcuManuu?
4. Kaxkas cBsI3b BEKTOPHO-aJIUTUBHBIX CXEM C JIOKAIBHO-OJHOMEPHBIMU METOAMMU?
5. Jns kakux objactei BO3MOXHO MPUMEHEHNE MHOTOKOMIIOHEHTHBIX BEKTOPHBIX CXeM?
Tema 10. «BexmopHvle a0oumugHvle cxemol 015 80IHOBbIX YPAGHEHULL»
1. Kak npoucxoauT annpoKcUManus peleHms 3aa4u JJis BOJHOBOTO YPaBHEHUS B
HEUJIealbHOM Cpelie B BEKTOPHBIX MOJENSIX PA3HOCTHBIX CXeM?
2. Kak nmpoucxoauT annpoKcuManus peleHus 3aJa4uu il BOJHOBOTO YPABHEHUS B
pEeNaKCUPYIOIIMX CPeAax B BEKTOPHBIX MOJAEISAX Pa3HOCTHBIX CXeM?
3. Kak npoucxoauT anmpoKCUMaIus petuieHus 3a1a4u a1 MOAU(pUIIMPOBAHHOTO ypaBHEHUS
BJIAroNEepeHOCca B BEKTOPHBIX MOJIENSX PA3HOCTHBIX CXeM?
4. AnnpoKCUMUPYET JIM pelIeHUEe UCXOHOM 3a/1auM KaXkJasi KOHKPETHAash KOMIIOHEHTa BEKTOpa
B BEKTOPHBIX MOJIEISAX PA3HOCTHBIX cXeM?
5. CBsA3aHbl JIM BEKTOPHO-3JJINTUBHBIE CXEMbl C HW3BECTHBIMH METOJAAMH CYMMAapHOM
anmpoKCUMALUN?
6. Kakas cBsI3b BEKTOPHO-aJJINTUBHBIX CXEM C JIOKAJIbHO-OJIHOMEPHBIMU METOIaMU?
7. Ins kakux 06IacTeil BO3MOXHO MPUMEHEHHE MHOTOKOMIIOHEHTHBIX BEKTOPHBIX CXeM?
Kpumepuu ¢popmuposanua oyenok (oyenusanus) no pezyiomamam yCmHo20 Onpoca
YCTHBIA OmpOC SBISETCS OJHUM U3 OCHOBHBIX CHOCOOOB yu€Ta 3HaHUN 00ydYaromIerocs

0 AUCHUILIINHE ((AI[,Z[I/ITI/IBHLIC CXEMBI IJI 3aJad MaTeMaTHYeCKOMH (I)I/I3I/IKI/I». PaBBépHYTBIﬁ
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OTBET CTYyJEHTa JOJDKEH MpPEICTaBIATh COOOH CBS3HOE, JIOTMYECKH IOCIENI0BATEIbHOE
cOOOIIeHNEe Ha 33JaHHYI0 TEMY, MMOKa3bIBaTh €r0 YMEHHE MPUMEHATh U3ydaeMble METOJbI MPH
pELIEHUH IPAKTUYECKUX 3a/1a4.

B PE3YIBTATEC YCMmHO20 onpoca 3HAHUA O6yanOIHCFOC$I OLICHUBAIOTCs 110 HIKaJIC.

KoanuecTtBO

Kpurepun oueHuBaHus
0aJ1JI0B purep

5 OO6yuatromuiics

- TIOJTHO M3JIaraeT U3y4eHHBI MaTepHall, 3HaeT Bce (POPMYIIbI, PUMEHSIEMBIC
METOAbI U UX TOYHOCTD,

- HIOHUMACT MaTCpHrall, MOXKCT 000CHOBATH CBOU CYXXIACHHUA, IPUMCHUTDb 3HAHUA ITPU
pEIICHUH TPAKTHYECKUX 3a/1a4 3aJaHHi, a TAaKXKe 3aIaHui JJI1 CAMOCTOSITEIIHHOTO
BBITIOJIHCHU A,

- M3J1araeT MaTepuall OCIeI0BATEIBEHO U MPABUIIBHO C TOYKU 3PCHHSI HOPM
JIATEPATYPHOIO A3BIKA.

4 OO6yuaromuiicst 1aéT OTBET, YOBIETBOPSIONINI TEM K€ TPEOOBAHUSM, YTO U IS
«5» 0aIoB, HO JIOIYCKAET HECYIIECTBEHHBIE OIIMOKH, KOTOPHIE CaM JKe
HCIIPABJIIET, 1 HEKOTOPBIC HEJIOUETHI B MTOCIIECA0BATEIIBHOCTH M 0(OPMIICHIH
M3JIaraeMoro MaTtepuara.

3 OO6yuatomuiicst oOHapYXKMBAeT 3HAHWE U TOHUMaHUE OCHOBHOTO MaTepuaia 1o
JTAaHHOM TeMe, HO:

- U3JIaraeT MaTepuaj HEMOJHO U JIOMYCKAeT HETOYHOCTH B OTIPEICTICHUN TTOHSATHH,
3HaHUH METOJIOB, UX TOYHOCTH;

- HE yM€eT JOCTaTOYHO ITyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYXKJIEHUS U
MIPUMEHSATh METO/IbI;

- M3J1araeT MaTepuall HeMmocae0BaTEeNbHO, TOMYCKAET OMUOKH.

2 OO6yuatomuiicst 0OHapYKUBAET CYIIECTBEHHOE HE3HAHHE HEKOTOPOU YacTH pas3zena
M3y4aeMOTo MaTepuaa, I0ImycKaeT OOk B GOpMYIUPOBKE U hopMyIiax, IpH
OIICHKE TOYHOCTH METOJIOB.

1 OOyuaromuiics 0OHapyXKMBaeT HE3HAHUE HEKOTOPOH YacTH pasjesia u3y4yaeMoro
Marepuana, I0MyCcKaeT CyIIeCTBeHHbIE OIINOKU B GOPMYIUPOBKE U opMmysax, Ipu
OIICHKE TOYHOCTH METOJIOB.

0 OO6yuaromuiics 0OHapyKHUBaeT He3HAHUE OOJIBIICH YacTH pazjiena u3y4aeMoro
Marepualia 1 HeyMeHHe IPUMEHATh UX IPU PEIICHUH MPAKTUYECKUX 3a/1a4.

5.1.2. Oyenounvie mamepuausl 0131 CAMOCMOAMENbHOU padomol 00yuaouiezocsa (munogvie
3a0auu) (konmpoaupyemwie komnemenyuu YK-5, IIKC-1)

[Tepedyenn THUIOBBIX 3a/1a4 JUIsI CAMOCTOSATEIBLHOM PaboThl chopMUpPOBaH B COOTBETCTBUH
C TEMAaTUKOW NPAKTUYECKUX 3aHATUM N0 JUCUUIUIMHE «AJIUTHUBHBIE CXEMbl HJs 3a4ad
MaTeMaTH4YeCKOU (HUBHKIY.

CamoctosarenbHass paboTa OIICHMBAETCS CTEMEHBIO OCBOCHHS  BOIMPOCOB IS
CaMOCTOSITEIBHOTO M3YYEHUsS U WHAWBUAYAJIbHBIM BBINIOJHEHUEM 33JaHUN K MPAKTUYECKUM
3aHATHUSIM.

Tema: Memoo nepemennvix Hanpaenenuil (NPOOO1bLHO-NONEPEUHAA CXEMA)
1. IlpuBecT K pacyeTHOMY BHJAY W HamucaTh aIrOpUTM pemieHus cxeMbl [lyriaca —
Pakdopna:
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CocraBUTh MOpPOTpaMMy peajM3alliu Pa3HOCTHOW cxeMbl Ha OBM, monyduth YucCIEeHHBIE

pe3ynbTaThl.
2. [IpuBecTH K pac4eTHOMY BUly U HAIIUCaTh aJITOPUTM PELLEHUS CXEMBI:
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T
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CocTaBUTh MpPOrpaMMy pead3alliid Pa3HOCTHOM cxeMbl Ha OBM, mony4yuTh dHCIIEHHBIE

pe3yNbTaThI.
3. JIsist MaTpUYHOM 3BOJIFOIIMOHHON 3a7a4K
0
9@, Ap=0,
ot
=0, t=0

MOCTPOUTE CXEMYy IMEepEMEHHBbIX HampaBiaeHul. [locTpoliTe HEABHYIO CXEMy MEepEMEHHBIX
HanpaBJIeHUN B ciaydae A=A + A, + A;.
4. Hckmounte B cxeme [Incmena — Pakdopaa 3HaueHne GyHKIMU Ha JPOOHOM CIIO€ U
MOJIyYUTE CXEMY:
j

J+L j+l Jj 2 Jj+l
Al A A WY (e 2 Y

T 2 4 T

5. TlocTpouTh HPOJOJIBLHO-IIONEPEYHYIO CXEMY pEIICHHs MEPBOM KpaeBOM 3agaud s
JBYMEPHOTO YPaBHEHHS TEILIOMPOBOIHOCTH.

6. IlpuBecTH K pacyeTHOMY BHUAY IPOIOJIBHO-TIONCPEUYHYIO CXEMY DPELICHHS IEPBOM
KpaeBOW 3aJayd I JBYMEPHOI'O YpaBHEHHUS TEILUIOMPOBOJHOCTH C KPACBBIMU YCIOBHSIMH
TPETHETO POJa.

7. TIoCTpOUTH AITOPHUTM PELICHHS IPOJOJIBHO-IIONEPEUHON CXEMBI PEIICHHS IEPBOM
KpaeBO# 3ajaud Ui JBYMEPHOTO YPaBHCHHsS TEIUIONPOBOJHOCTH C KPACBBIMH YCIOBHSIMHU
[IEPBOro Poja.

8. IIprBecTH Pa3HOCTHYIO CXEMY

3 _ A _ |
u+A] (p’+l/3+A2(0’+A3g0’ =0,
T
¢j+2/3_(0j+]/3 _ .
+ A, (@ —p')=0,
J+l_j+2/3 . .
g + A" =97)=0, j=012...
p'=g

K paCu€THOMY BUAY U HAIIUCATh AJITOPUTM ee pelICHUs.
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9. IIpuBecTu pa3HOCTHYIO CXEMY
Pt . ‘ ‘ A
u‘i‘/\]((l)ﬁ%—@'lj‘l'A(D']:Fj,
T

o' =g
K pacueTHOMY BUJy U HalucaTh aJrOPUTM €€ peleHHUs.
10. IIpuBenute cxemy yxmaca — Pakdopna kK KaHOHUYECKOMY BUTY.
Tema: Memoo cmaounuzupyrowieit nOnpasku
1. IlpuBecTH pa3HOCTHYIO CXEMY

(pj+1/3_(pf iA ¢j+1/3+A2 @’ + A o’ =0,
T
@7 iV A (goj*w —gof):O,
00" A =)0, j=0.1.2....
9’ =g

K pacueTHOMY BUTY.

2. TlomoOpath TECTOBBIM mMpUMEp I YUCICHHOW pealu3aliil  ypaBHECHHS
TEIUJIONPOBOJHOCTHU C KPa€BBIMU YCIIOBUSIMH [IEPBOTO POJIA C IIOMOIILBIO CXEMbI U3 3a1aHus 1.

3. Hanucarp anroputMm peanusalid pa3HOCTHOM cxembl Ha DOBM s ypaBHEHUs
TEIUIONPOBOJHOCTH C KPaeBBIMHU YCIIOBUSIMH [IEPBOTO POJIA C IIOMOIIBIO CXEMbI U3 3a1aHus 1.

4. CocraBuTh nporpammy peanuzauud Ha OBM  cxembl Uil ypaBHEHUS
TEIUIONPOBOJHOCTH C KpPaeBbIMHM YCIOBHUSIMU IMepBOro poxa. IIpoBecTu aHanmm3 4MCICHHBIX
pe3yabTaTOB.

5. TlomoOpaTh TecTOBBI mpuMep JUIsI YUCICHHON peanu3alud  ypaBHEHHS
TEIUIONPOBOJHOCTH C KPaeBBIMHU YCIIOBUSIMH TPETHETO POJIA C IIOMOIIBIO CXEMBI U3 3a/1aHus 1.

6. Hamucarp anroputMm peanusaliu pa3HOCTHOM cxembl Ha OBM nig ypaBHeHMs
TEIUIONPOBOTHOCTHU C KPA€BBIMU YCIOBUSIMH TPETHETO POJIA C TIOMOIIBIO CXeMbI U3 3a1aHus 1.

7. CocraBuTh mnporpamMmmy peanu3zauuu Ha OBM  cxembl 118 ypaBHEHUS
TETJIONPOBOJHOCTH C KPAEBBIMH YCIOBUSMH TPETHETO POJIA.

8. [IpoBecTn aHaNM3 YMCIEHHBIX PE3YIbTATOB.

9. IlpuBecTH pa3HOCTHYIO CXEMY

22



j+ln— J i . . .
d +A1(¢]+%—¢-’)+A¢-’=F’,
T
gy |
T +A2(¢7}+ ! (DJ)ZO,
" j+l j+(”71)n '
- +An(go“1 go’):O
o' =g

K pacueTHOMY BUTY.
10. Hanncatp anroput™m peanuzanuu Ha OBM pa3HOCTHOM cxeMbl U3 3a1aHus 9.
Tema: Dkonomuunsle hakmopuzoeannvie cxemol
1. IlpuBectu K paKTOPU30BAHHOMY BHUY U [T0OKa3aTh YCTOMYMBOCTH cXeMbl Jlyriaca —
Pakdopna:

2. IIpuBecTH K (pakTOPU30BaHHOMY BUJY U MMOKA3aTh YCTOMYMBOCTH CXEMBI:

1
y i-y

:GlAlyj+2+(1_Gl)Al yj"'Az yj’

z_y i :O-zAz(yM_yj)-

3. [IpuBeuTe KAHOHUYECKYIO IBYXCIOMHYIO CXEMY
By, +Ay=¢,0<t=jr<t,, j=0,1,.. y(O)z y, K MHIEKCHOU dopme. CocTaBbTe airoput™
pelIeHus.

4. Kaxkoiil cxeme nepeMeHHBIX HANpPaBICHUN SKBUBAJICHTHBI (DAKTOPU30BAHHBIE CXEMBI C
OTIepaTopoM

)4 _ )4
B=BB,, B,=E+®R,, R1y=z);:“, R2y=2—);lx“.
a=1 o

a=1 o
_ 3 _ 3
5. Ilokaxwure, 4TO ONEPATOPHI Rly = Z , Rzy = Z COIPSIKEHBI APYT
a=1 h(l o=1 ha

IPYTy, HO HE SBJISIFOTCSI CAMOCOTIPSIKEHHBIMHU.
6. [IpuBenure cxemy Kpanka — Hukoncona

1
y,ZEA(y+y)+¢>, AN=N TRy N Y= Vs,

K KAHOHUYECKOMY BUY (E -0,57 /\)yt— —AY=0.
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2
T
7. Ilokaxkure, 4to 100aBICHNE BBIPAKECHUS vy A, A, Tpu paxropuzanuu cxemsl Kpanka

— Huxkoisicona (ecnmu He Hapymarh YCTOHYMBOCTB) OyaeT CrnocoOCTBOBATH JOCTHIKEHHIO
TOYHOCTH TIOPSIKA O(h2 +7° )
8. Ilokaxwure, 4TO 3a1a4e
ou o’u
5 (L+Lu+f, ulp=u(x1) u(x0)=u,(x), Lu =57

(04
BBy = o=yl = i
COOTBETCTBYET  (hakropusoBanHas cxema BB,y =Ay+@, y’'| =p’, ¥y =uylx),B xoTopoi
OnepaTropel UMEKOT BUIL B, = E -0t A,, A=A +A,, a=12.
, o
9. INokaxwuTe, uto 3ana4a BB,y = Ay+¢@, y’ ‘7,1 =u',y = u(x) AKBUBAJICHTHA CXEME

By =F/, F’ :(BlB2 +T/\)yj + 7’

j+l j+l

}’h:’u

j+l

By =Yg,

ecmn y=p'" —or A, 1, x5 =0,

10. TIpuBenuTe TPEXCIONWHYIO KAHOHUIECKYIO CXeMy By, +7°Ry; + Ay = ¢ K UHIEKCHOM
t

dopme (B+22R)y’" =20(2R—A)y’ +(B—2aR)y’™" +21¢’ .
Tema: Memoo cymmapuoit annpokcumayuu
1. JIokanbHO-OAHOPOJHYIO CXEMY

P
y "=y ? A A
—=A,y "+¢, ", a=L2,.,p, xcw,,

y '=u ", xey,, j=01..j, a=Lp,

Y, 0)=u,(x)
MIPUBECTH K pacdyeTHOMY BUy. [IOCTPOUTH aIropuTm ee perieHusl.
2. Ilokaxure, uro s 3amaun Komm

d
—u+au:0, u(O):uo, t>0
dt
KaXKJasi 13 TPOMEKYTOUYHBIX CXEM
y_y+a1y:O,
y_y+a2§:0, j=0,1,...; yozuo, a,+a,=a

He 00J1a/1aeT anmpoKcuMaluei, a OHa JIOCTUraeTcsi CyMMapHO.
3. IIpu xakoM 3HaYECHHUHU IIapaMeTpa O, CXeMa
. a . a
Jt= j—
p p
-y
T

. a . a-1 L a
Jr— Jt—

Y =A, (Tayﬁ;-i-(l—O'a)y Pl+e,”

OyZeT SIBHOM U B KAKOM — HESIBHOM ?
4. CocTaBbTe QITOPUTM PEIICHUS IBHOM CXEMBI AJIs
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y Py P i+ e +&
——————=A,|0,Y ”+(1—0'a)y Pl+e, 7.

5. CoCTaBbTE AITOPUTM PELIEHUS HEIBHOM CXEMBI IS
j+g j+&7_1 a a-1 a
y r-y " " i=a)y 7 |rer
f =N, O,y + ( o,)y +¢, " .

6. HpI/I KaKOM 3Ha4CHHUU O, CXEMa IIOKOMIIOHCHTHOI'O PACIICIIICHU

"5 5 e jaat ,
L TY AW ey (l=0,)y 2 |49l a=12, j=0,..
T

OyneT 6e3yCIIOBHO YCTOWYUBON?

j+g j+a7_1 a a-1 a
_ y P o_ y P B j+; B j+7 j+;
. HesaBHyIO cXemy . =N, 0,y "+ (1 O, )y +@, MPUBEINUTE K
BUIY
= = = =
Ay =Cy, "+B y i =-F ",
j+g j+g RN

y P=u ", xey, , a=l,
8. [IpuBeauTe pa3sHOCTHYIO CXEMY
y-y

+a,y =0,

y=y

+a,y=0, j=0L..; y'=u, a+a,=a

K pacueTHOMY BHU]TY.
9. CocraBbTe aIrOPUTM peATU3ALUK PA3HOCTHOM cxeMbl Ha DBM:

y—y

+a,y=0,

y_y+azi:0, Jj=01,.; yozuo, a+a,=a.

10. HpI/IBeCTI/I K paC4€THOMY BUAY JIOKAJIBHO-OAHOMCPHYIO CXCMY H3 IICPBOI'0 3alaHUA B

CJIydac KpacBbIX YCJIOBI/Iﬁ TPETHETO poaa. HOCTpOI/ITB AJITOPUTM pCaJIn3alilii CXCMBI.

Tema: «Memoo cymmapnoil annpoxcumayuu 01 0000ujeHH020 ypasnenus ouhgyzuu

6 MHO20MEPHOIL 001acmuy

1. HpI/IBeCTI/I K paCd€THOMY BHAY JOKAJIBbHO-OAHOMCPHYHO CXEMYy [JId PCHICHUA

0000meHHOr0 ypaBHeHUs Au(PQPy3un B clydae MPOU3BOJIBHONW oO01acTu JHOOO0rO 4YHcna

U3MEpPEHUM.

2. CocraBuTh aNIropuT™M peanuzanud Ha OBM J10KaabHO-OHOMEPHOM CXEMBI Ul

pereHust 0000IIEeHHOTO ypaBHEHHs JU(PQPY3UN ¢ KpaeBbIMU YCIOBUSAMM IEPBOTO poJia B Cilyyae

HpOHBBOJ’IBHOﬁ 00acTu 1r00T0 Ynca HSMCpCHHﬁ.

3. CocraButh @IrOpuT™M peanu3zauud Ha OBM J0KaJbHO-OJJTHOMEPHOM CXEMBI JUIf
pereHust 00001eHHOT0 ypaBHEHUs TUPPY3UU C KpaeBbIMHU YCIOBUSAMH TPETHETO POJa B Cilydyae

MIPOU3BOJILHOM 001aCTH JIF0O0TO YKCIIa U3MEPEHUM.
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4. TlomoOpaTe TECTOBBI NpUMEp, COCTaBUTh MpOrpaMMmy peanuzanud Ha OBM
JIOKaJIbHO-OTHOMEPHOM CXeMBbI JJIsl pelieHus: 06001menHoro ypasHenus auddysun ¢ KpaeBbIMH
YCIOBHSMHU TIEPBOTO poja B ciydae IByMepHOH oOmactu. IlpoBecT aHaM3 YMCIEHHBIX
pe3yJabTaTOB.

5. TlomoOpaTh TECTOBBIM MpHMEp, COCTAaBUTHh MpOrpamMMy peanu3anud Ha DOBM
JIOKaJIbHO-OTHOMEPHOM CXEMBI ISl pelIeHUs] 0000IIeHHOT0 ypaBHeHHS AU(PPy3un ¢ KpaeBbIMU
YCIOBHSIMH TPETHEro poja B ciydae JAByMepHoO# oOmactu. IlpoBecT aHanm3 YMCIEHHBIX
pe3yJIbTaToOB.

6. CoctaBUTh 3a7auy JUIsl NOTPEIIHOCTU JIOKATbHO-OJHOMEPHON CXEMBbI Ul PELICHUS
0000meHHoro ypaBHeHUs aU(Py3un B cllydae MPOU3BOJBHOW 0OJaCTH JHOOOr0 4YHcia
U3MEPEHUN.

7. OmnpenenuTs MNOTPEIIHOCTh ANNPOKCUMAIUMU JIOKAJbHO-OJHOMEPHOM CXEMBbI JUIs
peuieHus 0000IIeHHOTro YypaBHeHMsI Au(@y3un ¢ ycIoBUSMU NEpPBOrO poja B Ciydae
MIPOM3BOJILHOM 00JIaCTH JIF0OOTO YUCIIa U3MEPEHU.

8. [IpuBecTH K KAHOHUYECKOMY BH1Y JIOKAIbHO-OJHOMEPHYIO CXEMY U IMPOBEPUTH
BBITIOJIHEHHE YCIIOBUN Ha KO3()(PUIIMEHTHI 715 MPUMEHEHUS PUHIUIIA MaKCUMyMa JJIs
00001eHHOT0 YpaBHEHUS TU(DPYy3UH C YCIOBUSIMHE ITEPBOTO POJIA.

9. OmnpenenuTh TpH KaKOM YCIIOBHH Ha IIar M0 BPEMEHHOW MEPEMEHHOW MMEET MECTO
YCTOWYMBOCTh JIOKAJIbHO-OJJHOMEPHOM CXEMbI JUIsl pelieHuss O0O00OIIEeHHOTr0 YypaBHEHHUS
mupdy3un ¢ YCIOBUSIMU IEPBOrO poja B CiIydae MPOM3BOJBLHOM 00JacTH JII00OTO uucia
U3MEpPEHUI.

10. OnpenenuTh CKOPOCTh CXOAUMOCTH JIOKAJIbHO-OJJTHOMEPHOW CXEMbl [IJIsi PEUICHUS
0000meHHoro ypaBHeHUs audQy3unm B cilydae NPOW3BOJBHOW 00JacTH JHO0Or0 4Ymcia
U3MEpPEHUI.

Tema: «Memoo cymmapnoil annpokcumayuu 011 0000ueHH020 ypasHenus oughgyzuu
€ COCPeOoOmoYUeH Ol Meni10éMKOCHbIO 8 MHO2OMEPHOIL 001acmuy

1. IlpuBecT K pacyeTHOMY BHAY JIOKaJIbHO-OAHOMEPHYIO CXEMYy JJsi pelleHus
0000meHHoro ypaBHeHus U y3un € COCPeIOTOYEHHOW TEIUIOEMKOCTBIO B  Cliydyae
MIPOU3BOJILHOM 00JIACTH JIF0OOTO YUCIIa U3MEPEHUI.

2. CocraBuTh aIroput™m peanuszanuu Ha OBM JI0KadbHO-OAHOMEPHOM CXEMbI IS
peuieHus 0000meHHoro ypaBHeHHs! TUG(Gy3Un ¢ COCPEIOTOUECHHON TEINIOEMKOCThIO B Ciydae
MIPOU3BOJILHOM 00JIACTH JIF0OOTO YUCIIa U3MEPEHUIA.

3. IlogoOpaTh TECTOBBIN MpHUMeEp AJs pelieHdus 0000IIeHHOTO ypaBHeHHs AU(Yy3UH C
COCPEAOTOUCHHOM TEIIOEMKOCTHIO B CiTydae AByMEPHOU 00IacTH.

4. CoctaBuTh mporpamMmmy peaiu3anuu Ha OBM n0KanbHO-OJHOMEPHON CXEMBI IS
peuieHus 00001eHHOro ypaBHeHHs TU(G(GY3UN ¢ COCPEAOTOUECHHON TEIUIOEMKOCTBIO B Ciydae
JIBYMEpPHOI o6nacTu.

5. IIpoBecTr aHAJIN3 YUCIIEHHBIX PE3YJIbTATOB.

6. CocraBUTh 3a7ayy JUIsl NOTPEIIHOCTH JIOKAIbHO-OJHOMEPHON CXEMBI Ul PELICHUS
0000mmeHHoro ypaBHeHuss Aupdy3sun ¢ CcocpeOTOUEHHOM TEIUIOEMKOCTBIO B  Cilydae
MIPOU3BOJIBHON 00J1aCTH JIF0O0T0 YKCIIa U3MEPEHU.

7. OmnpenenuTs NOTPEIIHOCTh AaNMpPOKCUMAIMKM JIOKaJbHO-OJHOMEPHONH CXEMBI JUIf
penieHust 0000IIEHHOTO ypaBHEHUS TUPQPY3UU C COCPEIOTOUECHHOH TEMIOEMKOCTBIO B Cilydyae
MIPOU3BOJIBHON 001aCTH JIH0O0T0 YKCIia U3MEPEHHH.

8. IIpuBecTH K KAHOHUYECKOMY BHY JIOKAIbHO-OAHOMEPHYIO CXEMY U IIPOBEPUTH
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BBITIOJTHEHUE YCTIOBHMA HA KOA(PPHUIIMEHTHI U1 NPUMEHEHUST TPUHIIUIIA MAaKCUMyMa IS
000011eHHOTO ypaBHEHUS TUPPY3UH ¢ COCPETOTOUCHHOHN TETIOEMKOCTHIO.

9. Onpenenuth NMpu KakoM YCJIOBHM Ha HIar 10 BPEMEHHOW NEPEMEHHOM MMEET MECTO
YCTOMYMBOCTh JIOKAJIbHO-OAHOMEPHOM CX€Mbl JUIsl pelieHHus OOO0OIEHHOro0 ypaBHEHUs
maddy3un ¢ cocpenoTOYCHHONW TEIUIOEMKOCTBIO B Cllydae MPOHM3BOJBHON 001acTH J1H000TO
YUCIa U3MEPEHUM.

10. OnpenenuTe CKOPOCTb CXOJUMOCTH JIOKAJIbHO-OJHOMEPHOM CXEMBbl JUIsl pElICHUs
0000menHoro ypaBHeHuss au(pdy3un C CcOCPeoTOUYEHHOW TEIIOEMKOCTBIO B  CiIydae
IIPOM3BOJILHOM 00J1aCTH JIF0O0TO YKCIla U3MEPEHUI.

Tema: Mnozoxomnonenmuovie 8eKmMOPHbBIE CXEMbl PACULENIEHUA Ol AOCMPAKMHOU
3a0auu Kowu
1. IlokaxuTe, Kak MPOUCXOAUT aNMpOKCUMAIHs pereHus 3aaa4u Komu B BEKTOPHBIX MOAEIAX
Pa3HOCTHBIX CXEM.

2. Omnpenenurte MOTPeNIHOCTh ANMPOKCUMAIUU BEKTOPHO-a/UINTUBHON CXEMBbl pPEUICHUS 3aa4u
Komm.

3. IlokaxuTe, KaKk MPOUCXOAWUT aANIPOKCUMALUs KaXJI0W KOMIIOHEHTOM BEKTOpa pElICHUS
BEKTOPHO-aJINTUBHOM cXeMbI pemeHns 3aaaun Kommn.

4. TlokaxxuTe CBSI3b BEKTOPHO-aJIUTUBHBIX cXeM g 3amaun Komm ¢ mMerogamMu cymMMapHOM
anmnpoKCUMALIUH.

5. IlokaxuTte CBsI3b BEKTOPHO-aITUTUBHBIX CXEM C JIOKAIbHO-OTHOMEPHBIMU METO/IaMHU.

6. [IpuBeauTe MHOTOKOMIOHEHTHYIO BEKTOPHYIO CXEMY pacUIeIUIeHus sl aOCTpaKTHOU 3a/1auu
Komm x pacueTHoMy BUy.

7. CocTaBUTh QJITOPUTM peaIu3alldd MHOTOKOMIOHEHTHOW BEKTOPHOM CXEMBbI pacUICIIICHUS
1t abctpakTHOM 3aaaun Koy,

8. ITonbepuTe TECTOBBIN MpUMep aOCTpaKTHOM 3aaaun Komu ajis ee YuCIeHHON pean3aliiy.

9. Hanumnre nporpammy peanuszauu Ha OBM MHONOKOMIIOHEHTHOM BEKTOPHOW CXEMBbI
pacileryieH s 1151 TECTOBOro npumepa adcTpakTHoil 3aaaun Komu.

10. [IpoBeauTe aHaIM3 NOJY4YEHHBIX YUCIEHHBIX PE3YJIbTATOB.

Tema: Paznocmmuple cxembl peuieHUs HECMAUUOHAPHBIX MHOZOMEPHBIX 340aY
1. TlokaxkuTe, Kak MCHOJIb3YKOTCS CHUCTEMbl OJHOTUIIHBIX MOJ33Jad Uil TOCTPOEHUS
Pa3HOCTHBIX CXEM PEIICHHS HECTAallMOHAPHBIX MHOTOMEPHBIX YPAaBHEHUN C T'PaHUYHBIMHU
YCIIOBHSIMU TIEPBOTO poJa.

2. Iokaxute 6e3yCcIOBHYIO YCTOMYUBOCTH MHOTOKOMIIOHEHTHOW PA3HOCTHOM CXEMBI.

3. IlokaxuTe BHIOOP pelIeHUsI MHOTOKOMIIOHEHTHOM Pa3HOCTHOM CXEMBI.

4. Onpenenute NOTrPEMIHOCTh ANMIPOKCUMALIMA BEKTOPHO-aIIMTUBHON CXEMbl PELICHUS MEPBOM
KpaeBOM 3ajaul MHOTOMEPHOT'O HECTALlUOHAPHOTO YPABHEHUS.

5. IlpuBenuTe MHOTOKOMIIOHEHTHYHO BEKTOPHYIO CXEMY PpacCUICIUIEHUS JUIsi MHOTOMEPHOTO
HECTAIlMOHAPHOTIO YPaBHEHUS C TPAaHUYHBIMM YCIOBUSMU IIEPBOTO POAA K pACUETHOMY BULY.

6. CocTaBUTh ANrOPUTM pEATU3ALUN MHOTOKOMIIOHEHTHOIO BEKTOPHOTO pACUICIUIEHUS IS
MHOTOMEPHOTO HECTALIMOHAPHOT'O YPABHEHUSI C TPAHUYHBIMU YCIOBHUSAMH IIEPBOTO POAA.

7. Ilonbepute TECTOBBIA MpUMEp JUIsI MHOTOMEPHOTO HECTAllHOHApHOTO YpaBHEHUS C
IPaHUYHBIMHU YCIOBUSAMM IIEPBOTO pOJia Ul €r0 YHCIEHHOW pealn3aliu.

8. Hanumure nporpammy peanusanud Ha OBM MHOrOKOMIIOHEHTHON BEKTOPHOW CXEMBI
pacienaeHus A1 TECTOBOIO IPUMEpPa HECTALIMOHAPHOIO YPaBHEHUS C TPAaHUYHBIMU YCIOBHUSIMHU
IIEPBOTO poJa.
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9. IlpoBenuTe aHaIN3 NOJYYEHHBIX YNCIEHHBIX PE3YJIHTATOB.

ov,

10. ITokaxwure, 4TO CHCTEMA + AZv(a) =F,+f(t), 1" <t<t™', a=1,2p, Bepaxaer

HENPEPBIBHBINA aHAJIOT BEKTOPHO-aIUTUBHOTO METO/1a.

Tema: Bexkmophvlie a0oumugHnvle cxembvl 0711 60JIHOB020 YPABGHEHUA 6 HEUOeaTbHOU
cpeoe
1. TlokaxkuTe, Kak MPOUCXOAUT AaNMpPOKCHUMAIUSl PEIICHHS BOJHOBOTO YpaBHEHUS B
HEUJCAIbHOM cpele € Y4eToM BS3KOCTH M TEIUIONPOBOJHOCTH B BEKTOPHBIX MOJEIAX
Pa3HOCTHBIX CXEM.
2. Onpenenute TOTPENIHOCTh ANIPOKCHUMAIMA BEKTOPHO-AJIMTUBHON CXEMBl PEIICHUS
BOJIHOBOTO YPaBHEHMsI B HEUJICAIbHOM CpPEJIe C YUETOM BSI3KOCTH U TEIIONPOBOJIHOCTH.
3. IlokaxuTe, Kak MPOUCXOTUT aNMpPOKCUMAlUs KaXJAOW KOMIIOHEHTOM BEKTOpa pELIEHHS
BEKTOPHO-a/IMTUBHOM CXEMbI pELIeHMs] BOJTHOBOTO YPaBHEHUs B HEU/I€ATbHON Cpele ¢ y4eTOM
BSI3KOCTH U TEIUIONPOBOAHOCTH.
4. TlokaxuTe CBSI3b BEKTOPHO-AJTUTUBHBIX CXEM JUIsI BOJHOBOTO YPAaBHEHHS B HEUJCAIHHOU
Cpelle C YUE€TOM BS3KOCTHU U TEIJIOMPOBOIHOCTH C METOJIAaMU CYMMAapHOH anmpoKCUMAaIiH.
5. IlokaxuTe CBsI3b BEKTOPHO-aITUTUBHBIX CXEM C JIOKAJIbHO-0IHOMEPHBIMU METO/IaMHU.
6. [IpuBeanTe MHOTOKOMIIOHEHTHYIO BEKTOPHYIO CXEMY PACIIEIUICHUs JUIsl pellieHrs BOJTHOBOTO
YpaBHEHHUS B HEUJICAIbHOM CpeJie C y4E€TOM BSI3KOCTH U TEIUIONPOBOJHOCTH K PaCU€THOMY BHLY.
7. CocTaBUTh QJITOPUTM peaTu3alid MHOTOKOMIIOHEHTHOM BEKTOPHOW CXEMbI pacUIeIUIeHUs
JUIsl BOJIHOBOTO YPaBHEHUS B HEHUJICATbHOM Cpelie C YIETOM BA3KOCTH M TEILUIONIPOBOJHOCTH.
8. IlogbepuTe TECTOBBIN MpUMEp pPEIICHHS BOJIHOBOTO YpaBHEHHS B HEHACATBLHOW cpefe C
Y4E€TOM BSI3KOCTH U TEIJIONPOBOJHOCTH JIJISl €r0 YUCICHHON pealn3aluu.
9. Hanummre nporpammy peanuszauu Ha OBM MHONOKOMIOHEHTHOM BEKTOPHOW CXEMBI
pacuieruieHus Uisl TECTOBOTO MPUMEPa PELICHNs BOJTHOBOTO YPAaBHEHMS B HEHUJICAIBbHOM cpefie ¢
Y4ETOM BSI3KOCTH U TEIJIOIPOBOIHOCTH.
10. IIpoBenuTe aHaNM3 NOJYYEHHBIX YACIECHHBIX PE3YyJIbTATOB.

Tema: Bexmopnvie a0oumueHvle cxemol 015 60J1H0B020 YPAGHEHUSA 8 PENAKCUPYIOULUX
cpeoax
1. Tlokaxkute, Kak MPOUCXOAUT AaNIpPOKCHUMAlUsl PEIICHHs BOJHOBOIO YpPAaBHEHUS B
peNnaKkCUpyIOIIMX cpeAax B BEKTOPHBIX MOJAEIIAX PA3HOCTHBIX CXEM.
2. Onpenenute NOTPEUIHOCTh ANIPOKCUMALMU BEKTOPHO-3JIMTUBHON CXEMbl PpELIEHUs
BOJIHOBOT'O YPaBHEHHUSI B PEIAKCUPYIOLIUX CPEaX.
3. IlokaxuTe, Kak HPOUCXOAMUT ANIPOKCHUMALUA KaXJAO0W KOMIIOHEHTOW BEKTOpa pEIICHUS
BEKTOPHO-aJ/INTUBHOM CXEMBbI PELLIEHUS BOJIHOBOTO YPAaBHEHHUSI B PEJIAKCUPYIOLIUX CpEllax.
4. TlokaxuTe CBSI3b BEKTOPHO-aJAUTUBHBIX CXEM JJIs1 BOJIHOBOTO YPABHEHUS B PEIAKCUPYIOIINX
cpelnax ¢ METOJaMH CYMMAapHOM anlpoOKCUMAIUH.
5. TlokaxuTte CBSI3b BEKTOPHO-aJAUTUBHBIX CXEM C JIOKAJIbHO-0JHOMEPHBIMH METOIaMH.
6. IIpuBenuTe MHOTOKOMITIOHEHTHYIO BEKTOPHYIO CXEMY PACIIEIUICHUS ISl PELICHUs] BOJTHOBOIO
YpaBHEHUS B PEIAKCUPYIOIINX CPEAAX K paCUETHOMY BULY.
7. CocTaBUTh aJNTOPUTM peaM3allid MHOTOKOMIIOHEHTHON BEKTOPHOW CXEMbl pPaCIIETUICHUS
JUIsl BOJIHOBOTO YPAaBHEHUS B PEIAKCUPYIOIINX Cpeaax.
8. IlonbepuTe TECTOBBIM MPUMEP PELICHUS BOJHOBOTO YpaBHEHHUS B PENAKCHUPYIOLIUX Cpenax
JUISl €70 YUCIIEHHOW peain3aliu.
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9. Hanumure mnporpammy peanuzauuu Ha DBM MHOMOKOMIOHEHTHOM BEKTOPHOW CXEMBbI
pacUICIUIEHUs Ul TECTOBOIO IPHUMEpa PEUICHUS BOJHOBOIO YPaBHEHMS B PEIAKCHPYIOIIMX
cpenax.
10. IlpoBenuTe aHaIM3 MOJYYEHHBIX YUCIEHHBIX PE3YJIbTATOB.

Tema: Bexmopnvle aooumugHbvle cxemvl 0111 MOOUPUUUPOBAHHO20 YPAGHEHUS
enazonepeHoca.
1. IokaxkuTe, KaKk MPOMCXOIMT ANMPOKCHUMALNSA PEUICHUS MOIU(PHIMPOBAHHOTO ypaBHEHHS
BJIArONEPEHOCA B BEKTOPHBIX MOJEIISX PA3HOCTHBIX CXEM.
2. Onpenenure MOTPEIIHOCTh ANMPOKCUMALMM BEKTOPHO-aIUTUBHOW CXEMbl pEILEHUs
MOAU(PHUIMPOBAHHOTO YpaBHEHUS BaronepeHoca.
3. IlokaxuTe, Kak MPOUCXOTUT AamNMpOKCUMAIUs KaxJOW KOMIIOHEHTOM BEKTOpa pEelICHUS
BEKTOPHO-a/IMTUBHOM CXeMBbI pellieHus: MOAN(UIIMPOBAHHOTO YpaBHEHHS BaronepeHoca.
4. IlokaxuTe CBSI3b BEKTOPHO-aIMTUBHBIX CXEM JUIsI MOAM(PHUIMPOBAHHOTO ypaBHEHUS
BJIArONEPEeHOCa ¢ METOJaMH CYMMapHOM anmnpOKCUMALIMH.
5. IlokaxuTte CBsI3b BEKTOPHO-aITUTUBHBIX CXEM C JIOKAIbHO-0IHOMEPHBIMU METO/IaMHU.
6. [IpuBenure MHOTOKOMIIOHEHTHYIO BEKTOPDHYIO CXE€MY pacHIeIUIeHus s pelieHus
MOAU(PHUIIMPOBAHHOTO YPaBHEHUS BJIaronepeHoca K pacieTHOMY BUY.
7. COCTaBHATh aNrOpPUTM peATN3aLUNM MHOTOKOMIIOHEHTHOM BEKTOPHOM CXEMBbI PacCIlEIUICHUs
JUI MOJU(UIIMPOBAHHOTO YPAaBHEHHUS BllaronepeHoca.
8. Ilonbepute TecTOBBIM IpHUMEp pelleHHs MOAU(ULIKMPOBAHHOTO YPaBHEHMs BllaronepeHoca
JUISl €70 YUCIICHHOW pealn3aliu.
9. Hanummre nporpammy peanu3zanud Ha OBM MHONOKOMIOHEHTHOM BEKTOPHOW CXEMBbI
paciieryieHus JUisi TECTOBOTO MpHUMepa pelleHus MOAW(UIMPOBAHHOTO  YpaBHEHUS
BJIaroNepeHoca.
10. IIpoBeauTe aHAINU3 MOJTYYEHHBIX YUCIECHHBIX PE3YJIbTATOB.

Memoouueckue pexomenoayuu no peuwienuio 3a0ay

[Ipucrtynas k pemieHuro 3anady, HEOOXOIUMO BHHUMATEIBHO H3YyYUTh TEOPETUUYECKUUN
MaTepuag Mo Temam, pa3o0paTh MPUBOAMMBIE B TEOPETUYECKOM Marepuaie mpumepsl. [Ipu
BBITIOJIHEHUH 33/1aHUI HCHOJB3YIOTCA (POPMYIIbI U METO/IbI, PEICTABICHHBIE M0 KaXI0i TeMe.

Henp 3amanmii — copMupoBaTh HABBIK pEIICHUS MPAKTUYECKUX MPHUKIATHBIX 3a]ad
YHCICHHBIMU METOJIJaMH, HAaBBIK OLIEHKU TOYHOCTH TOJIYYEHHOTO pPEIICHUS M aHallu3a MOBEIACHUS
OLIMOOK, YTO SABJSIETCS HEOOXOIMMBIM MPU MPUMEHEHU U YUCIEHHBIX METOIOB.

Kpumepuu popmuposanus oyenox 011 camocmoamenvHou pabomaol 00y4aroue2ocsa

(munoevie 3a0auu)

CaMocTOATENbHOE BBINOJHEHUE 33JaHUK Ha MPAKTUYECKUX 3aHATHSAX, a TAaKXKE BHE
ayTUTOPUU SIBIISETCS OJIHUM U3 OCHOBHBIX CIOCOOOB y4€Ta 3HAHUN OOy4aromerocs 1o
JTUCIUIIINHE «AIUTUBHBIEC CXEMBI JUTS 33/1a4 MAaTEeMaTUYECKON (PU3UKU».

B pesymnbrare camocmosmenvroti pabomuvl 3HaHHUS OOYYAIOMIETOCS OIICHUBAIOTCS TIO

HIDKE CIEAYIOLIEH HIKae.

KosanuectBo Kpurepun onenuBanus
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0aJLJI0B

OO0yyarommmiics

- MoKa3aJl TJyOOKHE 3HaHHS MaTepuaja IO IOCTaBJICHHBIM BOIPOCaM, I'PaMOTHO,
JIOTUYHO €r0 M3JIaraet, CBOOOHO UCIOJIb3yeT HEOOX0AUMbIC (POPMYJIbI IIPU PEIICHUN
3ajad;

- 3HACT BCC q)OpMy.HI)I, IMPHUMCHACMBIC MCTOJbI 1 UX TOYHOCTD,

- MOXKCT IPUMCHATDb 3HAHUA IMPU PCIICHUU IMPUKIIAJAHBIX 3a1a4 AJIA
CaMOCTOATCIBHOT'O BBIITOJIHCHUA.

OO6yuaromuiics

- 1a€T OTBET, YAOBJIETBOPSIOMINN TpeOOBaAHUIM;

- TBEpJO 3HAET MaTepuaj, I'PAMOTHO €ro M3JIaracT, He JOIYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEW B IIPOLIECCE PELICHUS 3a/1a4;

- CaM UCIPAaBJISIET CBOM HECYIIIECTBEHHBIE OMMOKN U HEKOTOPbIE HEIOUETHI.

OO6yuatomuiicsi oOHapyXKMBaeT 3HAHUE U MIOHUMAaHWE OCHOBHOTO MaTepHaa 1o
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOHJI BCE €T0 JAETAIH, JOITYCKAET OTIEIbHBIE
HETOYHOCTH TIPH PEIICHUHN 3a]1a4.

OObyuaromuiics 0OHapyXKUBaeT HETOJIHOE 3HaHUE U IOHUMaHUe OCHOBHOTO
MaTepuaia Mo NOCTaBIEHHBIM BOIIPOCaM, HE YCBOUJI €r0 JeTaje, J0MyCKaeT
HETOYHOCTH IPU PEUICHUH 3a]ay.

OO6yuaromuiicst 0OHaApYXKMBAET 3HAYUTEIIHPHOE HE3HAHNE W IOHUMAaHKUE OCHOBHOTO
MaTepHaia 1o TOCTaBICHHBIM BOTIPOCaM, HE YCBOMII €ro JieTaleH, JomycKaeT
CYIIECTBEHHBIC HETOYHOCTH TP PEIICHUH 3a/1a4.

OO6yuaromuiicst T0MmycKaeT rpyObie ONTMOKH B OTBETE HA IMMOCTABJICHHBIE BOIIPOCHI U
TIPY PEIICHHUH 3a71aY.

5.2. Ouenounvie mamepuasnsl 01 pyoedcHoO20 KOHMPOJiA

PybesicHulii konmpons POBOIUTCS € LIETIbIO0 OMpPEeNieHUs] KauecTBa OCBOCHUS y4eOHOTO

Marepuana B 1eJoM. PyOeXHBIH KOHTPOJIb OCYIIECTBIsieTcs Mo Oojiee WM MeHee

CaMOCTOATCIIBHBIM pasaciiaM KypCa KW IIPOBOJUTCA II0 OKOHYAHWH H3YUCHHUSA Marcpuajia B

3apaHC€C YCTaHOBJICHHOC BPEMA.

B Teuenue cemecTtpa NPOBOIUTCS Mpu pPYOENHCHbLIX KOHMPOIbHLIX MEPONPUSMUs NO

epaghuxy.

PY66H(HLIﬁ KOHTpPOJIb MPOBOAUTCA B BHAC KOJJIOKBUYMOB (I/IJ'II/I CaMOCTOATCIIbHBIX,

KOHTpOJILHLIX) Ha [MPAaKTUYCCKUX 3aHATUAX.

Breimonnsemeie pa6OTBI Xpa”HATCA Ha Ka(benpe B TCUCHUC y‘IC6HOFO roga " 110 Tp€6OBaHI/IIO

NpeaAOCTABIIAIOTCA B praBJ’IeHI/Ie KOHTPOJIA  Ka4deCTBaA. Ha pY6e)I(HLIe KOHTPOJIbHBIC

MCPOIIPUATHSA BEIHOCUTCSA HpOFp&MMHLII’I MaTrepuall (pa3z[enbl) M0 JUCIUIIIINHE.

HpOBeI[eHI/Ie 6aHHLHO—peI>'ITI/IHFOBLIX KOHTPOJIbHBIX MCPOHpI/IHTI/Iﬁ JJI1 MTHBAJIMAOB M JIMI]

C OrpaHU4YC€HHBIMU BO3MOKXHOCTAMU 300POBbA 110 JAUCITUITIINHE obOecrieunBaeTCs

aaalITUPOBAHHBIMU KOHTPOJIbHO-U3MCPUTCIIbHBIMU MaTepuajlaMu u COOTBCTCTBY[OIJ.ICIZ

TEXHOJIOTHEH aTTeCTaIHH.
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5.2.1. Oyenounvie mamepuausl 0131 KOHMPOIbHOU PAdOMbL (KONTOKEUYMOB)
(konmponupyemoie komnemenyuu YK-5, IIKC-1)

Tunoevie sapuanmol KOHMPOILHBIX PAOOM

Bapuanm 1.
3aoanue 1.
1. Ommemome npasunvHwili omeem: MATPUIHYIO OJTHOPOTHYIO 334y
op
—+Ap=0,
a7
p=g npu t=0
aNmMpPOKCUMHUPYET pa3HOCTHAS cXema
L i Jj_ il JH_ i
—_ + —
v 2 P LAY (/’:0’ =g 09279 49 (/’_0’ o =g
T 2 T
-1 j+1 j+l L _ ] J+l J
+ +
27 2 T 2
2. Ommemvme npasunbHblli omeem. Pa3HOCTHAS CXeMa
J+l
p -9’ j
—+A@’' =0
/2 4
o1
o —p 2
+Ap"" =0
/2 4
ectb cxeMa Kpanka — Hukosicona, 3anucannas Jijisi HHTEPBAJIOB
M ¢ <t<t , t <t<t, O ¢ <t<t |, t <t<t,
]+§ J+§ ]_E J—E
O ¢, <t<t |, t  <t<t, Ot <t<t, t,<t<t |
]+§ J+§ J_E J+§
3. Ommemvme npasunbHblli omeem. cXemMa METOJa MePEeMEHHbBIX HaIlPaBICHUHN AJIs 3a1a4u
o9
—+Ap=0,
a 0T
p=g npu t=0
UMeeT BUJ
J+l j+l 2 JH J+l Jj+l
T 2 4 T T 2

o - +A[(p’”+¢ J o o o= +A(¢”‘+¢ J AA{(D’“ 40’):0
T 2 2t 2 T

4. JJononnume: nockosibKy cxema ITucmena — Pakdopna peanusyercss METOIOM HPOTOHKH, €€

€Ille Ha3bIBAIOT CXEMOM ... - ... IPOTOHKHU.

IIpasunvhuiti 6apuanm omeema: MPOJIOJIBHO-TIONEPEYHOM.

5. Ommemovme npasunvnuiii omeem: cxema Kpanka — Hukoncona umeer nopsaaok TOYHOCTH IO

T

M1 L2 L3 L] 4

3aoanue 2.
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1. Ommemvme npasunvhviii omeem: cxema llucmena — Pakdopna umeeT TOYHOCTH MO T
MOPSIIKa
M2 O1 O3 O4

2. Jlononnume: cxemMa METOJa IIEPEMEHHBIX HAIpaBJICHUH HENPUTOAHA IS ... HapaboIHuecKoil
3ajauu.

Ipasunvnuiti apuanm omeema: TPEXMEPHO.

3. Hdononnume: cetka @, ISl IByMEPHOH 3a/laud MPEACTAaBIIAETCS KaK COBOKYIMHOCTb Y3JIOB,
PaCIOIOKEHHBIX Ha CTPOKAX WK Ha #H#H.

IIpasunvnvie sapuanmvl omeema: cToJIONAX.

4. /lononnume: 0CHOBHAs Uesl S)KOHOMHYHBIX METOJIOB COCTOUT B CBEJICHUH TIepexoa co ### Ha
### K MOCIe0BaTEIbBHOMY PEIIEHUIO OJTHOMEPHBIX 3a71a4 BUIa

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

Ilpasunvnuviii sapuanm omeema: Ciost; CIOM.

5. OMMeMbme npa@uﬂbelﬁ omeem. 110 CXCMEC HepeMeHHBIX HaHpaBHeHl/If/'I BIOJIb CTpOK 1 BOOJIb

CTOJNIOIIOB PENIAOTCS OJJHOMEPHBIE YPABHEHHUS

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

O

AYiip—Cyi+BYy,=—F, i=LN-],
A >0, B>0, C;2A +B,,

Ay, —Cy+Byi,=—F,, i=LN-] Ay, —Cy+By,=-F, i=LLN-I,

O O
A ,=B,>0, C.2A_ +B,,, A <0, B <0, C.<A +B,.
3aoanue 3.
1. Yemanosume coomeemcemeue
1
Vi, y 2(ilhl’i2h'2)
L
yil—l,iz y 2((i1 _1)h|’i2hz)
j;il,iz-#l ynH (ilhl’(iz +1)h2)
Vi Y ik iohy)

¥ (G = 1A ihy )

yn+2 (ilh ’(iz + 1)}5)

2. Ommemvme npasunvuviii omeem: B cxeme Kpanka — Hukoscona oneparop A,y umeer BUJ

1 'Hl ’Hl ”+l 1 n+l n+l n+l
] ? yi1+12 —2y[] 2 +y,-l,12 > [ E(yiﬁrl_zyil +y5171)’
1 n+% n+% n+% 1 n+% n+% n+%
oh Yi+i _2)’,‘1 Vi | O ? Vi +i +2)’;] + Vi
3. Yemanosume coomeemcemeue
2
Ay O(hl )
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A,y olr)
Y, o(z)
Yy o(z)
Y. o(n)
o(2h,)
o(h,)

4. Ommemvme npasunvusiti omeem: cxema Kpanka — Hukosicona B KaHOHUYECKOH opMe nmeer
BUJI

M (E-057A)(E-057A,)y,=Ay+¢ O (E+057A,)(E+057A,)y, =Ay+¢
O (E+7A)E+7A)y, =Ay+9 O (E-zA)E-7A,)y, =Ay+o

5. Ommemvme npasunvhvili omeem. ¢ NoMolbio cxembl Kpanka — HukoscoHa MOKHO pemuThb
3aauy A

M  aByMepHOro MmapabOJHYECKOTO YpaBHEHHs [] TpéxmepHOro mapabOIMIECKOro
YpaBHEHHS
L] omHOMEpHOTO MapaboIMYecKoro ypaBHeHus [ JBYMEpPHOTO BOJIHOBOTO ypaBHEHHS.
Bapuanm 2.
3aoanue 1.

1. Ommemvme npasunvHblil Omeem: 3aMKUCh
N, -1N,-1

z z h,, i,h, ll’ll, irh, )hlh2

i=1i,=
ompenenser
M ckangpHOE NPOU3BENEHUE B IPOCTPAHCTBE CETOUHBIX QYHKIMI
(] HOpMY B ITPOCTPAHCTBE CETOUHBIX (DYHKIIHIA
(] MeTpHKy B MPOCTPAHCTBE CETOYHBIX (HYHKIIHIA
[] pa3sHOCTHBII OTIepaTop B MPOCTPAHCTBE CETOYHBIX (DYHKIIUIA.
2. Ommemvme npasunvhslli omeem. 3a1ava JUisl IOTPEUTHOCTU Pa3HOCTHON CXEMBbI

By, —Ay=o,
Y(x0)=u,, y\ "=
HNMCECT BU

M Bz, =Az+y, z‘” =0, z(x,0)=0 0 Bz, = Az, Z‘yh =0, z(x,0)=0
U By,—Ay=o, z‘ =0, z(x,O) =0 Ll Bz, =Az+vy, z‘” =0, z(x,O) =u,

3. Ommemvbme npasunbHblli omeem. HOPMAa B HSHEPreTMYECKOM IPOCTpaHCTBe H, s

omeparopa A=-A= —(A1 + Az) UMEET BUJL

2 2 2 2
M ||y||,24:y311+y7622 [ ”y”i:y)?]]_yfzz
1
m N o Y o = N M
4. Ommemvme npasunvhbviil omeem. B pa3HOCTHON cXeMe
{Byt +Ay =9,
)’(O) = Uy
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METO/1a IIEPEMEHHBIX HalpaBJIEHUH onepatop B nmeer BUI

M B=(E+057A)E+05r4A,) O B=(E-057A)(E-057A,)

O B=(E+7A)E+7A,) O B=(E-7A)(E-7A,)

5. Ommemvme npasunvuvili omeem: B PA3HOCTHOM CXEME IIEPEMEHHBIX HaIlpaBJICHUN
oneparopsl A, =—A,, a =1,2, ansrorcs

M camoconpsKEHHBIMH, MOJIOKHUTEILHBIME H IIEPECTAHOBOYHBIMH

L] orpumaTenbHBIMH U TEPECTAaHOBOYHBIMU

(] oTpumaTenbHBIMHU U CAMOCOTIPSHKEHHBIMU

(] mosoKUTEeNBHBIMU M HEIIEPECTAHOBOYHBIMU

3aoanue 2.
1. Ommemovme npasunvHovlli oOmeem: pa3HOCTHAS CXeMa

By +Ay=go,
{)’(0) =U,

¢ onepatopom B =(E+0,57 A )(E +0,57 A, ) yetoitumsa, eco

M B>E+05tA 0O B2E-05rA [0 B<E+057rA O B<E-057A

2. Ommemvbme npasunvHblil omeem: I PEIEHHUs Pa3HOCTHOH CXEMBbI
(E-0,57A,)(E-057A,)y, = Ay + o,
{yu,o) “ufx). 3f,=0

HMECT MECTO aIllpUOPHAA OLICHKA

@ 5+, SO+ 45 (5100 [ T 1ye+o), 21501, + o0

N | =

O s+, 20445 (S le@F [ T 1+, 21501, + o0

3. Ommemvme npasunvhsiti omeem. nuddepeHIaIbHbIN onepaTop

Lu= i(ka(x,t)aa—u} k, >0

a

anmnpoOKCUMHUPYET PA3HOCTHBIN omepaTop

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

a

L A, = (aa (x, t)yxa )xa , a,= % (ka + ky“)) O A, = (aa (x,t)yxa )xw , a,=k,

4. /lononnume: METOJ CTAaOMIM3UPYIOLIEH MOMPAaBKH HA3BIBAIOT €ILE ... CXeMaMHU NEPEMEHHbIX
HaIlpaBJICHUN.
IIpasunvroiti eapuanm omeema: HEIBHBIMU.
S. Ommemvme npasunvhbvlll omeem. cXeMa METOAa CTAOMIIN3UPYIOIIEH OTIPaBKU

1
(DJJ? — q)j j+1 . .
——+Ap *+A0 +A9 =0,

"3 i PEEE
u+A2(¢, 3_(/,]]:0’
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.2
JjH I*3 A A
14 4 +A3<(p’+1—g0’)=0, =g, j=0,1,2,..

T
MPUMEHUMA IS 3aa41

o9
—+Ap=0,
a7
p=g npu t=0

C oIepaTopoM

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. Ommemovme npasunvHolli omeem: pa3HOCTHAS CXeMa

¢j+1 _ (0/'

J+L
+AQ +E(AA + AA + AA) L |+ PAAA,
T T T

J+l

j
L 0 mostyqaercst

IIPY UCKIIFOUEHHUH B HESIBHOM CXEMeE ITIEPEMEHHBIX HANPABICHUN 3HAYCHUN
1 1

v (oj%’ ¢'i+§ O (pﬁi H (Dj_i’ (Dj% n ¢j+2

2. /lononnume: BTOPON W TPETUH IIaru B HESIBHOW CXeMe MEPEMEHHBIX HAINpaBJICHUN CITyXKaT
LU YIYYLICHHUS ...

Ilpasunvnuviii sapuanm omeema: yCTOMUUBOCTH.

3. Ommemvme npasuvbHblli omeem: TONPABOUYHBIMU IIaraMU B HESBHON cXeMe MepeMEHHBIX
HaMpaBJIEHUN CITyKaT

M IIu I gpoGusle maru [ 1 gpo6ueiii mar [ III gpoOuwiii mmar [ 1, I apoOuble maru
4. /lononnume: cxeMbl CTAOMIM3UPYIOIIEH MOMPABKH €IIe Ha3bIBAIOT CXEMaMHU C MOIMpPaBKOHM Ha

Ilpasunvnuiii sapuanm omseema: yCTOMYUBOCTb.
5. Jlononnume: pa3sHOCTHas CX€Ma Ha (W, IO IEPEMEHHOW [ MOXET HE MMETh JIOKAJIbHON

anmnpoKCUMAaIlMU, OHa JOCTUTAeTCs NMPU CYMMHPOBAHUHM HEBA30K MO HECKOJIbKUM BPEMEHHBIM
Hi#H,
Ilpasunvruiii sapuanm omeema: CIOSIM.
Bapuanm 3.
3aoanue 1.

1 Ou —
1. /lononnume: B ypaBuenun Pu=—-——L u—f, byaxkuuun f,, =1, p, o0nagaior ToH xe

p Ot
###, uro u pyHkuus f (x,t).
Ipasunvuviii 6apuanm omseema. TIATKOCTBIO.
2. Ommemvme npagunvhblll omeem. TIPU PEILICHUH p -MEPHOH 3a7a4M BBOIATCS APOOHBIE CIOU

| t a=tj+ﬂ, a=12,.,p—-1 Hi a:tj+ﬂ, a=1,p-1
J+; p j+§ p
-1
0z 1=f,-+£, j=01,.. O tj+0(—:tj+ﬂ
b 2 p p

3. Ommemome I’lpCZSMJZbellZ omeem. TpU TNOCTPOCHUU aIIUTABHON CXEMBI I p -MEpHOTO

YPaBHEHHs TeMnonpoBoaHocTu st P,y =0 nonararor
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O

Vi(%,0) = 4y (x), v(a)(x’ fj)= V(DH)(X’ d j)
V(l)(x’o) = u,(x), V(o)(x’ t].): V(l)(x’ tj)

L] V(a)Lx,tj*—al}:V(a){x,tj+aJ, (Z:Z,p
p p

4. JlonoyiHUTE: pa3HOCTHAS CXeMa

O

IT, Vo) = 0, a= H) ### ypaBHEHHNE Pav(a) =0, a=1,p B OOBIYHOM CMEICIIE.

IIpasunvnuiti apuanm omeema: anMnpOKCUMHUPYET.

5. Ommemome npagunbhbii omeem: CyMMapHas annpokeuManust wist Fy, =0, a=1p

FapaHTUPYETCS BHIMOJHEHUEM YCIOBHUIA
M L=L+L+..+L,, f=fi+fi+.+f,
U L=L-L-.-L, f=fi+f,+.+f,

p
L

a
1

O f=fi oSy L=

P r
DL:Zg,fqu
a=1 a=

3aoanue 2.
1. Jlonoanume: ecnu L, comepUT MPOU3BOAHBIC JIUIIb 110 X, , TO TAKOH ONEpaTop HA3bIBACTCS

HHE,
IIpasunvnwiti gapuanm omeema: 0JHOMEPHBIM.

14 P
2. Ommemvme npasuibhvlii omeem. YCIoBus L = ZLa, f= Z f,, MOXHO 0CIa0OHTBh, NIOJIOXKUB

| Lu—iLau=0(T), f—if,Z:O(T) O Lu-Lu=0(z), f-f,=0(z)
O =Y Lu=00), f-Yf =00 O Lu-Yru=0), r-3 7 -0()

3. Ommemvme npasuibhsili omeem. Pa3HOCTHBIN ONEPaToOp

Ly =y y=y)
A =V. . =— — —
ay yxaxa h ( h h

a a a

B HEPETYJISAPHBIX Y37aX X COOTBETCTBYET CITyYaro
M ‘x—x(_"’) =h <h, O ‘x—x(““) =h,=h,

U ‘x—x(_l“) =h,>h,

=h >h, O ‘x—x(““)

4. Ommemvme npasunvroili omeem: onepatop A,y B clydae, KOTJa Uil y31a X €@, Y3Ibl

(#1,)
x“« ey, ,AIMeeT BUI

(+1a) — _ (_lo() (+la) — _ (_]a)
2 Awuhl(y y_y=y j - A)_:l[y Yy y-y J

h h, h, h,

a a+ a— a+ a—



1 y(+1a) _ y y _ y(fla) 1 (+1 ) (71 )
O Ay=— +5— O Ay=—(y") =2y +ye
ay h ( W " ay h; (y yry )

a a+ a—

5. Ommemvme npasunvroiii omeem: B peryisipHBIX y3JIax Ul oreparopa /A i BBIIOIHACTCS
M Au—Lu= O(h;) O Au—Lu= O(ha)
O Au—-Lu= O(h:z) 0O Aju—Lu= O(h;)
3aoanue 3.
1. Ommemvme npagunvuwviii omeem: 6 HEPETYISIPHBIX y3/1ax JUIS OIepaTopa A u BBIIOIHACTCS

M Au—Lu= O(ha) O Au—-Lu= O(h;)
O Au—Lu=0() O Au-Lu= O(h;J

2. /lonoanume. pa3HOCTHAsI cXema

-
Py P & & i+

Y =A,| o,y ”+(1—(7a)y Plve, ?

T

IIpU 3HaYeHMH napamerpa o, =0 saBusercs ### cxemoil.

Ilpasunvruiii sapuanm omeema: SIBHOM.
3. Ommemvme npasunvHblli omeem. Pa3HOCTHASI CXeMa

e et
y Py r j+% j+0‘771 j+%
. =A,| o,y +(1—o*a)y +o,
SIBJISIETCS] YMCTO HESIBHOM CXEMOU IPU 3HAYCHUU NTapaMeTpa

Mo,=1 O O'aZ% O o,=1 0O o,=0

.a
J+=
P

4. Ommemvme npasunvhsili omeem. Pa3HOCTHBIN onepaTop A,y ” umeer BUJ

a .a

+— J+—=

j+% j+% 7 p 2 j+% j+% b4 2
Moy, f =2y "4y, S Oy T+2y, Py 0|k

i
4 . a . a . a
e AT
p p P P
O Vi, 1 7Y, /(Zha) O Vi, a1~ Vi, !'h,
s. ,ﬂonOJZHume.‘ JIOKaJIbHO-OJJHOMECpHAsA CXEMa

.a . .

i+ j .
P P _ P
AV, a-Cy, "+B y, i=-F ",

I7IsL ONpENeNeHus 3HaueHust y ”  pemaercss METOHOM ### BIONb BCceX OTPE3KOB A, TpH

(UKCUPOBAaHHOM « .
IIpasunvhbili 6apuanm omeema: MPOTOHKU.
Bapuanm 4.
3aoanue 1.
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1. Ommemovme npasunvHwvlli omeem: peliasi pa3HOCTHYIO CXEMY

J 2
y "=H 7, X€7,
it o =1,2,..., p , MEHSIS HAaIllPaBJICHUS TIPOTOHOK, OMPEICIISIFOTCS 3HAYCHHUS
12
AR j+1 j+
P P J+ ] — ;
My P,y Py Oy, j=0,1..,j,
L]y, j=0,1..,J, | Aia,Cl.a,Bia, a=1p
2. Jlononnume: 3agada
JRCANCS
z P—-z 7 Y
= /\2Z ’ + V/a ! >
T

.o
Jt—
z =0, xe Vn, > z(x,O):O.
€CTb 3a/1aua JJ1s ### JTOKaJIbHO-OJTHOMEPHOU CXEMBI.
IIpasunvuwiil 6apuanm omeema: NOTPEITHOCTH.
3. /lononnume: anpuOpHYIO OIICHKY PEIICHHUS JIOKAThHO-OJHOMEPHOW CXEMBI B CETOYHON HOpME
npocTpaHcTBa C MOHO TIOJIYYUTh C TOMOIIBIO ...
Ipasunvusiti 6apuanm omseema: MPUHIAIIA MAKCHMYMA.
4. Ommemvme npasunrvHblii omeem: TPUHLMI MaKCUMyMa HpPHUMEHSETCS A CETOYHOIo
YpaBHEHHUS
A(P)y(P)= > B(P,0)Y(Q)+F(P), PeQ,
Qelll'(P)
WP)=u(P). Pes,
B KOTOPOM KO3()(PUIIMEHTHI JJOJKHBI YIOBIETBOPSTH YCIOBUAM:

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

Qelll'(P)

5. Ommemvme npagunvubiii omeem. CETOUHAs HOpMa || y ||C onpeaensieTcs

| max|y| O max"y” (] min

XEW), XEW), XEw),

y| O max|y|

3aoanue 2.

+Z£
p

1. Jononnume: cetka @, = {O, t o, :(jJrg]r, j=0L...j,-1L« =1,2,...,p} COIEPKUT HE
J p

TOJIBKO Y3IIbI ; = j7 , HO ¥ TaK Ha3bIBaeMble #H# y3iibl [
i+
p

IIpasunvubiii 6apuanm omeema: HUKTUBHBIE.

2. Ommemovme npaewleblzZ omeem. IIpU CYIICCTBOBAHUH HCIIPCPLIBHLIX IMTPOHU3BOAHBIX
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o’u o'u ou O'f
or " oxox;  otox, ox,’

JIOKQJIbHO-OJHOMCPpHAA CXCMa IJId YPaBHCHHUA TCIJIOMPOBOJHOCTHU CXOAUTCA PABHOMEPHO CO

I<a,p<p

CKOPOCTBIO

a o(+r) O o+?) O ol+:?) O ofn+7"7)

3. [{ononnume: 3aMeHa KJIACCUYECKOIO MOHATHUS alMPOKCUMAIMK CYMMapHOW paclIMpseT Kiiacc
pelIaeMbIX 3a/1a4 U MPUBOJUT K ... CXEMaM.

IIpasunvnuiti gapuanm omeema: aJAUTUBHBIM.

4. /lononnume: B ciydyae ... allpOKCUMAIMKM Ka)</i1as U3 BCIIOMOTATENIbHBIX 3a/lad MOXKET U HE
anIpoOKCHUMHUPOBATH UCXOHYIO 3aa4y.

Ilpasunvnuviii eapuanm omeema: HEOJHOPOIHOM.

5. Ommemvme npasunvhbiti omeem. sIBHASI pa3HOCTHASI cXeMa

v =Ay, 3], =0, y(x0)=u,(x)

ou ¥ B o’u
JUII ~ MHOTOMEPHOTO  YpPaBHEHHUS  TEIJIOMPOBOJHOCTH 5 Lu, Lu= ZLku, Lu=—

t — X,
YCTOMYMBA IIPH
M r<05r*/p 0O r<05r/p 0O r=05r/(4p) O z>05Kr/p

3aoanue 3.

1. Ommemvme npasunvhsiii omeem: NByXCIOWHAsA cXeMa B KAHOHUYECKOW (popMe 3amMChIBACTCS
B BUJIE

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

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

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

U By+Ay., =¢, 0<t=jr<t,, j=0,1,.. y(O): Yo
2. Jlononnume: oneparop Buna B = B\B,...B, HasbBatoT ###.

IIpasunvnwiti apuanm omeema: GaKTOPU30BAHHBIM.
3. /lonoanume. pa3HOCTHAs cXema

By, +Ay=0, y(0)=y,

¢ dakropuzoBaHHbIM onepatopom B =BB,..B, Oyner ###, ecnu oneparopsl B, B,,....,B, —

HSKOHOMHYHBIE OTIEPATOPHI.
Ilpasunvnuiii sapuanm omeema: SKOHOMUYHOM.
4. Ommemvme npasunvusili omeem: PEUICHUEM CUCTEMbI

Bly(l) = Fj, Bay(a) = Yau1)s a=273,..., p

SABIIACTCHA
My =y,
1 .2 . p-1
J+— J+= Jr—
O yoy=y " »m=y " s ypy=y 7
O =y,
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. . . ,
5. Ommemovme npasunvholll omeéem: IByMEPHOMY Cilydaro (JaKTOPU30BaHHOM cxembl By’" = F’/
COOTBETCTBYET CHCTEMA

|Zl Bly(l) = FJ, Bzy(z) = y(l)’ |:| Bay(a) = y(afl)’ o= 1’2 s

O Byy=Y0 BYo=Y1)» U BuYu)=Yeum)» @=0.l.
Bapuanm 5.
3aoanue 1.

1. OrmeTbTe npaBuibHBIN OTBET: B cxeMe Kpanka — Hukosicona

o1

Jj+= .
o t-¢’ '
——+Ap’ =0
2 07

40”‘—@”1
P 79 L Ap =0
/2 14

orepaTop

[J A — nWHENHBIA, 3aBUCAIIUHI OT ¢ [] A — caMOCONpsDKEHHBIH, 3aBUCSIIUHN OT f
[] A — He 3aBUCAIINI OT { CHMMETPHYHBIN M A — nuHEHHBIN, HE 3aBUCSIIUN OT ¢

2. JlonosHUTE: TIPU PELIEHUH IBYMEPHOTO MapaboJN4ecKOr0 YpaBHEHHS B @, Ha KaXKIOM CJIOe
MOCJIEIOBATENIBHO PEIIAIOTCS ### 3a1a4u BUIa
Ay, —Cy,+By, =—F, i=1,N-I,
A >0, B>0, C.2A +B,

L

IIpasunvnuiti gapuanm omeema: OAHOMEPHBIE.
3. OT™MeThTe NPaBUIIBHBINA OTBET: 33/1a4a JUIsl TOTPEIIHOCTH CXEMBI

By,~nry=g, y(x0)=u, 3|, =0

UMeeT BUJ
M Bz, =nzty, 7, =0, 2(x,0)=0 O Bz =ngz, Z‘yh =0, z(x0)=0
U By, -Ay=¢, 7, =0, z(x,O) =0 [l Bz, =nz+vy, z‘ =0, z(x,O): u,
4. OT™meTbTe NPaBUIILHBIN OTBET: onepaTop L u = ai(ka (x, t)j—u} k, >0, annpokcumMupyer
‘Xa 'xa
orepaTop:
5]
M A, = (aa(x,t)y;a )x , a, =k’ O A, :(aa(x,t)y;ca )x , a,=k,

L A, = (aa (x,t)yia )Xa , a, = %(ka +k§l“)) O A, = (aa (x,t)yxa )Xa , a, =k,

5. OT™meTbTe HpaBHJ'IBHBIfI OTBCT: IpHU NOCTPOCHUU aIIUTHBHOM CXEMBI JIJII P - MCPHOT'O

YpaBHCHUA TCIIOIIPOBOJAHOCTU IS PaV(a) =0 momararoT

U V(l)(x’o):”o(x)’ v(a)(x’tj)zv(a—l)(x’tj) O v(l)(x,()):uo(x), V(o)(x’tj)zv(l)(x’tj)
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] v(a)[x,thrmJ:v(a{x,tj+a], (04 :2,p
p p

3aoanue 2.
1. lomosiHUTE: CXEMY MTEPEMECHHBIX HAIIPABJICHUN

o1
J

+E— Y '+l .
u+%(Al¢] : +A2(p1]:0

T
1 i
j+
Q)/ ;¢ 2 +%(Al(0j+] +A2¢j+l)=0
p’=g, j=01.2,..
Ha3bIBAIOT CXEMOU ###
2. OT™MeThTe TPaBUIIBHBIM OTBET: NP PEIICHUH 33/1a4d BUJIA

Ay, —Cy,+By, =-F, i=1,N-I,
Yo = Mys Yy =ty A >0, B >0, C;2A+B

Ha IByMEPHOM CeTKe @), ¢ wmaramu h, =[, /N, h, =1,/ N, 3aTpaunBaercs 4uCiIO ICHCTBUMA

@ o(N,-N,) O o(N*) O o(n/2) O o(N-1)
3. OT™eTbTe NPaBUIIbHbINA OTBET: CXEMY EPEMEHHBIX HAPABIECHUN «B IIENBIX IIArax»
(E-057 A )E-057A,)y, =Ay+p, 120

Y(x0)=u,(x) 3], =0
MOJKHO 3aITUCaTh B BUIEC
M By, +Ay=9, y0)=u, O y+Ay=0, ¥0)=uy,
O By,-Ay=¢, y(0)=u, O Aly,+y)=0. ¥0)=u,
4. Cxema 111 ypaBHEHUS C IEPEMEHHBIMU KO3 dUIIEeHTaMH k, (x,t) >0, a=1,2,

HKBUBAJIEHTHA CXEME
(E-057 A )E=057A,)y, =Ay+o,

,=u 3], =i y(x60)=u,(x),

cClin

M k, mesaBucstor £, mubo A, =A,(f) O k, sasucsror t, u A, =A(f) a=12

O A, =), a=12 k,=0 O A =nt) k, =k(x.1)

a

S. lononnure: B npocreiimeM ciaydae 11, V) = 0, a =1, p, ectb ### cxema, CBA3BIBAIOIIAS

. a . oa-1
Jt— Jt——

— P _
SHAYEHHS V() =Y 7y Vi) =Y
IIpasunvHnvie sapuanmul omeema: IBYXCIOWHAs.
3aoanue 3.

1. Jlomomuure: ecmu A, =-a’(Ax,Vx, )/ h

a

TpéXTO‘-IG‘-IHaH afrpoKCuMalus  orneparopa

2
u
2 o o
—a” —, 1o cxema [lucmena — Pakdopna — [Jlyrnaca sasercs ### ycroiiunBoii

a
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Ipasunvuwiii 6apuanm omseema.: aOCOIOTHO.

2. YCTaHOBUTE COOTBETCTBUE
by 1
Yii, n+s

y ? (ilhl aizhz)

1

yi,f iy (. .

l y ? ((ll _1)h1 ) lzhz)
yi,,i2+1 yn+l (ilhl ’(iz +1)h2)
yiliz y"! (i1h|’i2h2)

)’M1 ((il - 1)h| Ll )

1

yn+§ (ilhl ) (iz + 1)h2 )
3. OTMeTbTe NpaBUWIbHBIN OTBET: cXeMa By, + Ay = @, y(O) =u,, e
B=(E+0,5%,)(E+0,5%,)
YCTOWYHMBA, €CITU
M B>E+05:A [ B>E-057
[l B<E+05A [ BL<E-057A
4. JloroytTHUTE: MHOTOMEPHOE YPAaBHEHHE

%zLu+f(x,t), 0<t<t,, u(x,O):uo(x), x:(xl,xQ,...,xp)

MpY MOCTPOCHUH LIETIOYUKHU ### ypaBHEHUH 3alIMChIBACTCS

IIpasunvnuiii gapuanm omeem: OTHOMEPHBIX.

. a
+=

J
5. Jomonuute: cxema s onpenenenus y 7 mo JIOC

. a L a

j+= j+=
P _ _ p
+1 F;'a

a

+2 e
p
ot Bia Vi
.a . a
J+— J+— P —
y "=u ", xey,, a=lp
pelIaeTcst METoA0M ### BIO0JIb BCEX OTPE3KOB A, IpU (PUKCUPOBAHHOM &

IIpasunvnuiii gapuanm omeem. NPOTOHKH.

Bapuanm 1.

3aoanue 1.
1. /lononnume: cetka @, U1 ABYMEPHOW 3a7ayM MpPEJCTaBISAETCS KaK COBOKYIHOCTH Y3IIOB,
PacIOJIOKEHHBIX Ha CTPOKAX WM Ha #H#.
IIpasunvnvie sapuanmovl omeema: CTONONAX.
2. /lonornume: OCHOBHas HJies JKOHOMUYHBIX METO/IOB COCTOUT B CBEJICHUU Mepexoa co ### Ha
### K OCIe10BaTeIbHOMY PELICHUIO OJJTHOMEPHBIX 33/1a4 BU/Ia
Ay, ,—Cy,+By,, =-F, i=1LN-],
A >0, B>0, C.2A +B,.

IIpasunvhuviti eapuanm omseema: ciosl; CIOM.
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3. Ommemvme npasuibHblll omeem: 1O CXEME IEPEMEHHBIX HAIPaBJICHUN BJOJIb CTPOK U BJIOJIb
CTOJIOLIOB PEIIAIOTCSl OAHOMEPHBIE YPaBHEHUS

M| Ay, —Cy+By,=-F, i=LN-],
A >0, B>0, C;2A +B,,

AYip—Cyi+BYy,=—F, i=LN-I,
A >0, B>0, C;2A +B,

[ Ay, —Cy,+B, vy, =-F,, i=1,N-], 0 Ay —Cy +By,, = Fz i=L,N -1,
Ai—l:Bi+l>O’ CiZAv‘—l"'Bm’ Av'<0’ Bi<0’ CiSAi

4. Ommemvme npasunbHblil Omeem. 3aruch
N,-IN,-1

ZZ (i,hy, iyhy (i, hy, iyhy Yk,

Q=1 iy=

ONpeaeIsaeT

M ckangpHOe NPOU3BENEHUE B IIPOCTPAHCTBE CETOUHBIX (DYHKIIUI

[l HOpMY B IIPOCTPAHCTBE CETOUHBIX (HYHKIIHIA

[] MeTpuKy B MPOCTPAHCTBE CETOUHBIX (HYHKIIHIA

[l pa3HOCTHBII OTIepaTop B MPOCTPAHCTBE CETOYHBIX (DYHKIIUH.

5. Ommemvme npasunbHblii omeéem. HOPMa B DHEPreTUYECKOM INIPOCTpaHcTBe H, 1A

onepatopa A=—-A=—(A, +A,) nmeer Buz

2 2 2 2
& ||y||124=y7511+y7‘22 0 ||y||2=y751 _yj‘zz
O =P+, O Bl =5 (s, e,
3aoanue 2.

1. Ommemovme npasunvHolli omeem: pa3HOCTHAS CXeMa
{B Y, +Ay=0,
)’(0) = Uy
¢ onepaTopoMm B = (E +0,57 A )(E +0,57 Az) YCTOWYMBA, €CIIU
M B>E+057A 0O B>E-057A [0 B<E+057A [ B<LE-057A
2. Ommemvme npasuibHblli omeem. sl pEUICHUS PA3HOCTHOM CXEMBbI
(E-0,57A,)(E-057A,)y, = Ay +o.
{x%m=%ux )], =0

HMCECT MCCTO alIpuOpHasd OLICHKA

@ 5+, SO+ 45 (S le@F [ T 1ye+o), 21501, + o0

N | =

1
2

0 otes ), 2O, +5 (S elol | 0 skl 210, +5 o)

3. Ommemvme npasunvhbviii omeem: nupHepeHIUATIbHBIN onepaTop

Lu=-2 (ka(x,t) a“}, k, >0
ox

Oox

o a
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alIpOKCUMUPYET Pa3HOCTHBIN OnepaTop

1
—a
2

D O A S < Wt 1 0 ) Bt

0 A, = (aa (x, t)yxa )fa , a,= % (ka + ky“)) 0 A, = (aa (x,t)yxa )x“ , a,=k,

4. [lononnume: Pa3sHOCTHAs CXeMa HAa (U, IO IEPEMEHHOM [ MOXET HE MMETh JIOKAJIbHOM

anMmpOKCUMAIIUH, OHA JOCTHracTCs MPH CYMMHPOBAHUH HEBS30K IO HECKOJBKHM BPEMEHHBIM
it
Ipasunvuwviii 6apuanm omeema: CIOSIM.

1 ou

S. Jononnume: B ypaBHeHUN Pu = P Lu-f, byaxkumn f , o= Ey , 00JamaroT TON xke
p ot

###, uto 1 QyHKUMS f (x,t).
Ipasunvuwiti 6apuanm omseema. TIATKOCTHIO.

3aoanue 3.
1. Ommembvme npasunvrvlll omeem: IPHU PEIICHUN p -MEPHOU 3a7a49M BBOJSTCS APOOHBIE CIIOU

art aT

M ¢ o« =ti+t—, a=12,..,p-1 O ¢ L=t +—, a=lLp-1
iG P "3 p

iy 1:tj+£, Jj=0.1,.. ] tj+—a_1=tj+ﬂ
j+5 2 p p

2. Ommemvme npaguivHulll omeem: TPHU TOCTPOCHUM AJJIUTUBHON CXEMBI IS p -MEPHOIO

YPaBHEHUs TeIionpoBoasocTu st P,y =0 nonarator

| v(l)(x,O):uo(x), Vig)| %t

a-1

O V(l)(x,()):uo(x), V(a)(ij)=V(a,])(x,tj)
O V(l)(x,()):uo(x), v(O)(x’tj):V(l)(x’tj)
O vy % ot |=Via| X1 , a=2p

=
3. JlonoHMTe: pa3HOCTHAS CXeMa

IT, Vo) = 0, a= H) ### ypaBHEHHE Pav(a) =0, o= E) B OOBIYHOM CMBICIIE.
Ipasunvuwiii 6apuanm omseema. anmnpoOKCUMHUPYET.

4. Ommemvme npasunvhslli omeem. CyMMapHas allpoOKCUMAaLUS JIsI Pav(a) =0, a=Lp
rapaHTUPYeTCs BBHITOJTHEHUEM YCIOBHMA

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

O L=L-L-..-L, f=f+f+.+],

P

L

a=

a
1

O f=f-fof, L=
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5. ﬂOI’ZOJZHume.' €CJIIn La COACPKHUT IIPOMU3BOAHBIC JIMIIb IO X, , TO Takoi OIICpaTop HA3bIBACTCA

HiHt,
Ipasunvnwiii 6apuanm omeema: OJHOMEPHBIM.
Bapuanm 2.
3aoanue 1.

P P
1. Ommemovme npasunvHwviti omeem: ycioBusi L = ZLa, f= Z f,, MOKHO 0CIaOHTB, ITOJIOXKHB

a=1 a=1

IZlLu—iLau=0(r), f—ifa:O(r) O Lu-Lu=0(z), f-f,=0(z)

a=1

O -YLu=0()., f-Yf=0(h) O Lu-Yru=0(). -3 1 =0()

a=1 a=1 a=l1

2. Ommemvme npasunvnoili omeem: onepatop A,y B clydae, KOTJAa VIS y31a X €@, Y3Ibl

(#1,)
X €y, ,AMEET BH]

(+1a) _ _ (710() (+1a) — _ (7]05)
7 Aay:L[y y y-y J 0 Aayzl[y y y-vy J

h\ e h b\ e h

1 y(+1a)_y y_y(_la) 1 (+1 ) (71 )

0 A=t £ O Ay= k() oy e
oy ha [ h::+ h;_ oy I’l; (y yry )

3. ﬂono;mume: Pa3sHOCTHas CxeMa
J+—= JH—
y P _ y P i+ j_,.Ll &
— p p p
r _AZ Uay +(1_0a)y +¢a

IIpY 3Ha4YeHUH napamerpa o, =0 saBigercs ### cXeMon.

Ilpasunvnuiii sapuanm omseema: SIBHOMU.
4. Ommemvme npasunvhsili omeem. Pa3HOCTHAS CXEMa

a-1

Jt Jr= a a—1 a
P _ P Jjt— jr— Jj+—
e A AN

SIBJISIETCS YUCTO HEIBHOM CXeMOM IIpH 3HAYCHUU IIapaMeTpa

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

. a
j+=
5. Ommemvme npasunvhwvill omeem: pa3HOCTHBIN oniepatop A,y ” uMeer BUI

] {y, g 2y ”+y j/hz O (y,]+1+2y, "+y j/hQ

j+= +g +* i+
0 (yml Vi, - j/(Zha) O {y, g y,»apJ/ha

3aoanue 2.
1. [lonoanume: noKanbHO-OJHOMEPHAS CXeMa

j+* j a ‘ .o
A, A =Gy, "+B oy, 1=-F 7",

45



. a L a
j+= J+= e —
p

y "=p ", xey,, a=Lp

. a
Jr
P

JUI ONpENENICHUs] 3HAYECHUs Y pemaercss METOJIOM ### BIOJIb BCEX OTPE3KOB A, IIpH

(UKCUPOBAHHOM (X .
IIpasunvuwiti 6apuanm omeema. TPOTOHKH.
2. Ommemovme npaeuﬂbnblﬁ omeem: pelas pa3HOCTHYIO CXeMY

a . a
J+— J+—

J+g +2
p _ p
A1 yl —1 C yl +B yl +1 __F;'a ’
y "=p ", xey,
sl o = 1 2, .-, P, MCHAA HAIIPABJICHUA IPOTOHOK, ONIPEACTIAIOTCA 3HAYCHHU A

42
| y P’y P’m’yﬁrl O yj+1’ j:O,L_._,JO

Oy, j=0Le, O A.CLE. a=Lp

3. Jlononnume: 3agada

. a a-1
Jt— JH—

z P—-z 7 L
A T

i+
z 7 =0, XEY, z(x,O):O.
€CTh 3aJia4a JJis ### JOKaJIbHO-0JHOMEPHOMN CXEMBI.
IIpasunvHuiii apuanm omeema: MOTPENTHOCTH.
4. Jlonoanume: anpuOPHYIO OIIEHKY PEIICHHS JJOKAIBHO-OJHOMEPHON CXEMBI B CETOUYHON HOpME
npocTpancTBa C MOXKHO TOJIYYHUTh C TIOMOIIIBIO ...
IpasunvHuiii apuanm omeema: MPUHIIATIA MAKCUMyMa.
5. Ommemvme npasunvuviii omeem: TPUHIUI MaKCHUMyMa IPUMEHSETCS JJIs CETOYHOIO
yYpaBHEHUS
A(P)y(P)= > B(P,Q)y(Q)+F(P), PcQ,

Qelll'(P)

¥(P)=u(P), Pes,
B KOTOPOM KO3(DPUIIMEHTHI TOJIKHBI YIOBIETBOPSITH YCIOBUSIM:

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

Qelll'(P)

O A(P)20, B(P,0)=0, D(P)=A(P)- > B(P,0)<0
Qeuil'(P)

O A(P)<0, B(P,0)<0, D(P)=A(P)- > B(P,Q)=0
Qelr'(P)

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

3aoanue 3.

1. Ommemovme npasunvHvlii omeem: ceTOUHAs HOpMa || y ||C onpenensercs

@ max|y| O max|y] O mn|y] 0 max|y|

XEW), XEW), XeEwWy,
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a

p

2. Jlonoanume: cetka o, =40,t =(j+g]r, j=01...j,-La=12,..py conepxur He
i+ p

TOJIBKO Y3JIbI ; = j7 , HO U TaK Ha3bIBAEMbIE ### y31ibl ¢
i+
p
IIpasunvuwiii sapuanm omeema: HUKTUBHBIC.
3. Ommemvme npasunvhblli omeem. NP CyLIECTBOBAHUH HEIPEPBIBHBIX TPOU3BOIHBIX
o’u o'u ou O'f
2 2 2 2 2
or"  0Ox,0x, Otox, Ox,

JIOKQJIBHO-OJHOMEPHAA CXEeMa IJid YpaBHCHHUA TCIIOMMPOBOJHOCTH CXOAUTCA PABHOMEPHO CO

I<a,p<p

CKOPOCTBIO
g o+r) O o+*) O olk+s?) O olw+7"7)
4. lononnume: 3aMeHa KJIACCUYECKOIO TIOHATHUS alMPOKCUMAIMK CYMMapHOW pacIupseT Kiiacc
perraemMbIX 3a/1a4 ¥ IPUBOJIUT K ... CXEMaM.
Ilpasunvnuviii sapuanm omseema: aJIUTABHBIM.
S. Jlononnume: B ciydae ... almpoOKCUMAIMHM Ka)/J1as U3 BCIIOMOTATENIbHBIX 3a/lad MOXKET U He
anMPOKCUMHUPOBATH UCXOTHYIO 3aa9y.
Ilpasunvruiii sapuanm omeema: HEOTHOPOIHOM.
Bapuanm 3.
3aoanue 1.
1. Ommemovme npasunvHolii omeem: siBHas pa3HOCTHAs cXeMa
Yy =Ay, )], =0, ¥(x0)=u,(x)
o’u

ou <
IUI1  MHOIOMEpPHOIO  ypaBHEHHsA  TEIUIONPOBOIHOCTH 5 =Lu, Lu= ZLku, Lu=—

k=1 X
YCTOWYMBA TIPH
M r<05r*/p 0O <05k /p 0O r=05r/(4p) O z>05Kr/p
2. Ommemvme npasuibHulll omeem. NBYXCIOWHAs CXeMa B KAHOHHYECKOW (popMe 3aruChIBACTCS
B BUJIE
M By, +Ay=¢, 0<t=jr<t, j=0,1.. y(0)=y,
L By,+Ay=¢, 0<t=jr<t,, j=0,1.. y(O): Yo
O By.+Ay=p, 0<t=jr<t, j=0,1.. ¥(0)=y,

O By+Ay,=¢, 0<t=jr<t,, j=0L.. y(0)=y,

3. lononnume: oneparop Buna B = B\B,...B, HasbBatoT ###.
IIpasunvuviti 6apuanm omeema: HaKTOPU30BAHHBIM.

4. /lononnume: pa3HOCTHAs cXxeMa

By, +Ay=g, Y(0)=y,

¢ daxkropuzoBaHHbIM omepaTtopom B =BB,..B, Oyner ###, ecnu oneparopsl B, B,,....,B, —

YKOHOMHYHBIEC OTIEPATOPHI.
Ipasunvhwiii 6apuanm omeema: YKOHOMUYHOM.
5. Ommemvme npagunbhbiii omeem. PEUIEHUEM CUCTEMBI

Bly(l) = F], Bay(a) = y(a—l)’ o= 2,3,.”’ p
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SABJIISACTCA

My =y,

b 2 et
O yy=y " »m=y " s ypouy=y "’
O ¥ =y,

O Y=y 4y,
3aoanue 2.
1. [{symepHoMy ciydaro (akTopusoBanHol cxembl By’*' = F/ cooTBeTcTByer cucremMa
|Zl Bly(l) = FJ, Bzy(2) = y(l)’ D Bay(a) = y(afl)’ o= 1’2 s
O Byy=Y0 BYo=Y1)» U BV =Yeum)p @=0.l.

2. SIBHas cxema y, =AY, y‘ , =0, y(x,O) =u, (x) JUII MHOTOMEPHOTO YPaBHEHUS

ou L o’u .
—=Lu, Lu= ZL,(u, L,u =— ycroituuBa npu
t paery ox,
M r<05r%/p 0O <05k /p 0O r=05r/(4p) O 7>05k°/p
3. 21.]'[51 SIBHOM CXEMBI MHOI'OMECPHOI'0 ypaBHCHUA TCIUIOMPOBOJHOCTH 1Iar 7 HaaAO YMCHBIIATH C
POCTOM UHCIa U3MEPEHUN U POCTOM MaKCUMyMa ### TeTIopoBOTHOCTH
Ipasunvuwiii 6apuanm omsema. K0d3GPUIHEHTA.
4. SIBHas cxema Ui MHOTOMEPHOTO YPaBHEHUS TEIUIOMPOBOJHOCTH C ONEPATOPOM

P

Lu = ZLku, Liu= o K, (x,t)a—u , 0< K, <c ycroiuusa npu
pam ox, ox,

O z>05r/p ™ t<05kr*/(pc) O <05k /(4p) O 7=0,54/(pc)

5. OcHOBHas Ujiess S)KOHOMUYHBIX METOJI0B COCTOUT B CBEJICHUU IIEPEX0/1a CO ### Ha ### K

MOCJIEI0BATEIILHOMY PEIICHUIO OJHOMEPHBIX 3a/1a4 BHJIa

Ay, —Cy,+By, =-F, i=LN-1],
A >0, B, >0, C,=2A +B,

HpCIGZ/UZbele eapuanmosl omeema. CJ0A; CIIOH.

3aoanue 3.
1. MuoromepHoe ypasuenne — = Lu+ f(x,t), 0<t<t,, u(x,O) u, (x) X (xl Xy, ,xp)
N L 1 Ou
IIPY TIOCTPOEHMH LIENIOYKH ### ypaBHEHUI 3aIIMChIBACTCS ZPau =0, Pu= P Lu—f,.
a=1 p 1

IIpasunvruiii gapuanm omeema. OJHOMEPHBIX.

2. Cucrema pasHoctHbix ypauennit Il y,) =0, a =1, p, annpokcumupyer F,v) =0, eciu

Y, :Hauj ;—(Pau)ﬁ%—)O
M opu h, >0, >0 [ npu h, >0, 7—>0

O opu h, >0, 7—>o00 [ mpu h, >, 7—>00

3. Cymmapnast annpokenmauust it F,v,) =0, a =1, p, rapaaTupyercs BBINOJIHCHAEM
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M L=L+L,+..+L,, f=fi+f,+.+f, O L=L-L-.-L,, f=f+f+.+f,

P P p
|:| f:.f]fzfp’ L: La D L:ZL(I’ fzglfa
a=1 a=1
4. Cxema
j+% j+a7_1 . a . oa-l . a
— Jj+— jr— Jjt—
y y =/\2 O-ay ’ +(1_O-a)y ’ +(Da !
T

SIBJSETCS YHUCTO HEIBHOM npu

M o, =1 Daazé Oo,=1 0O o,=0

o
. a
J+=

S. Oneparop A, y ” umeer Buf

. a
J+=

» I e ar b |
M|y, A =2y, "+y. 0k, O |y, J+2y, "+y, 1|k,

U P U Nt
[ yiqull) _yiuj /(2ha) 0 yi,XJrll) — Vi, " \lh,
Bapuanm 4.
3aoanue 1.

j+%
1. Cxema st onpeneneHus y P 1o JJOC

o
y "=pu ", xey,, a=Lp
pelIaeTcst METoAoM ### BIOJIb BCeX OTPE3KOB A, IIpU (PUKCUPOBAHHOM &

IIpasunvnuiii gapuanm omeema: POTOHKHY;
2. TTorpenHoCcTh anmpoKCUMAaIIH

a
Jj+— Jj+— !
L a 1 . a o1 IS
!//* s I i+ N (ol*; fﬁg u "—-u ? 1(ou) 2
=AU —L u — -] —

o o o o o
T p\ ot

B PCTYIIPHBIX Yy3JIaX paBHA

M O(hi +r) O O(hi +12)

U O(ha +T) L O(hj +72)

3.B.. MOZJCIIAX Pa3HOCTHBIX CXEM KaXX/1dsd KOHKPETHASA KOMIIOHCHTA BCKTOPA PCIICHUA AlIIIPOKCUMUPYCET
peuicHue HCXOHHOﬁ 3aJa4u

Ilpasunvuulii sapuanm omeema: BEKTOPHBIX.
4. B BEeKTOPHBIX MOJEIISAX PA3HOCTHBIX CXEM Ka)/1asi KOHKPETHasi KOMIIOHEHTA ... PELICHUS

aNMpOKCUMHPYET pELIeHNE UCXOIHON 3a1aun
Ilpasunvuulii sapuanm omeema: BEKTOpa.
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5.B BCEKTOPHBIX MOJCIIAX PAa3HOCTHBIX CXEM KaXX/lasd KOHKPCTHAsA KOMIIOHCHTA BEKTOpa PCIICHUA ...
pElIeHnE UCXOOHOM 3a1aun
Tpasunvroiii 6apuanm omeema: annpOKCUMHUPYET.

3aoanue 2.
1. BexTopHO-a/IUTUBHBIE CXEMBI CBSI3aHBI C U3BECTHBIMH METOJIAMH ... AIIIPOKCUMAIIUU
IIpasunvnuiti 6apuanm omeema: CyMMapHo.
2. BEeKTOpHO-aITUTUBHBIE CXEMbI CBSI3aHbI C U3BECTHBIMU METOJaMU CYMMApHOH ...
IIpasunvnulii 6apuanm omeema: annpoKCUMAYUU.
3. BEKTOpHO-aI/TUTUBHBIE CXEMBI CBSI3aHBI C ... METOJIaMU
IIpasunvnuiii 6apuanm omseema: 10KANbHO-00HOMEPHLIMU.
4. CymecTByeT TeCHas CBS3b ...-aJJINTUBHBIX CXEM C JIOKAJIbHO-OTHOMEPHBIMUA METOaMHU
IIpasunvnuiti 6apuanm omeema: 8eKMOPHO.
5. CymecTByeT TecHas CBSI3b BEKTOPHO-... CXEM C JIOKAIbHO-OJHOMEPHBIMHU METOIaMU
IIpasunvnuiti 6apuanm omseema: a0OUMUBHBIX.

3aoanue 3.
1. MHOTOKOMITOHEHTHBIE BEKTOPHBIC CXEMBbI IPUMEHSIOTCS TIPH PEIIEHUH 3a/1a4 B 001aCTIX ...
bopmbl
Ilpasunvnuiii sapuanm omeema: cl0HCHOU.
2. BekTOopHBIE MHOTOKOMIIOHEHTHBIE CXEMBI PACCMATPUBATIUCH KaK HOBBIM IMOJIXO K
MMOCTPOCHHUIO ... AITOPUTMOB
IIpasunvnuiti gapuanm omeema: umepayuOHHbIX.
3. MHOTOKOMIIOHEHTHBIE ... CXEMbI PACCMaTPUBAIMCH KaK HOBBIH MMOAX0]T K TOCTPOCHUIO
WUTEPAMOHHBIX aJITOPUTMOB
IIpasunvnolti gapuanm omeema: 8eKmMopHbvle.
4. MHOTOKOMIIOHEHTHBIE CXEMbI PACUIETNIEHUS TIO3BOJISIIOT CTPOUTH O€3YCIOBHO ... AITOPUTMBI
JUIS IPOU3BOJILHOTO YKCiIa pa3oneHuit
Ilpasunvruiii sapuanm omseema: ycmouuduauvle.
5. MHOTOKOMIIOHEHTHBIE CXEMBbI PACHICIIIEHUS TIO3BOJISIIOT CTPOUTH O€3YCIIOBHO YCTOWYUBBIE
AITOPUTMBI JUIsl IPOU3BOJIBHOTO YUCIA ...
Ipasunvhuiii eapuanm omeema: pazoueHull.

Bapuanm 5.

3aoanue 1.
1. MHOTOKOMITOHEHTHBIE CXEMBI PACILIEIIIICHHS MO3BOJISIOT CTPOUTh YCTOWYHBBIE AITOPUTMBI
[IPY MUHUMAJIbHBIX OTPAHUYEHUAX HA KOMIIOHEHTHI ...
Ilpasunvnuiti gapuanm omeema: onepamopa.
2. MHOTOKOMIIOHEHTHBIE CXEMBbI PACHICTIICHUS TIO3BOJISIOT CTPOUTD ... AITOPUTMBI TIPU
MHUHHMAaJIbHBIX OTPAaHUYEHUSIX Ha KOMIIOHEHTHI OIlepaTopa
IIpasunvHuiii gapuanm omeema: ycCmouyugble.
3. MHOTOKOMIIOHEHTHBIE CXEMBI pacCIIeTIeHUs 00IaJat0T HEOTPAHUYEHHBIM TIOTEHITHAJIOM B ...
BBIYUCIIUTENBHOIO MpoIecca
IIpasunvhuili gapuanm omeema: pacnapanieiu8aHu.
4. MHOTOKOMIIOHEHTHBIE BEKTOPHBIE CXEMBI 00JIaIaI0T BO3MOXKHOCTBHIO pacriapaieTuBaHus
BBIYUCJIEHUH MPH ... IO TPOCTPAHCTBEHHBIM MTEPEMEHHBIM
IIpasunvhulli 6apuanm omseema: pacujenieHuu.
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S. MHOTOKOMIIOHEHTHBIE BEKTOPHBIE CXEMBI 00J1a1al0T BO3MOXKHOCTBIO pacrapaieTHBaHHs
BBIUMCIICHUH MIPH ... TI0 IO1001aCTAM
IIpasunvuviti 6apuanm omeema.: pacujenyieHuu.
3aoanue 2.
1. MHOTrOKOMITOHEHTHbBIE BEKTOPHBIE CXEMbI 00J1a/1al0T BOSMOXHOCTBIO ... BBIYUCICHU NTpU
PaCHICTUICHUH 110 MOA00IaCTIM
IIpasunvubviti 6apuanm omeema: pacnapaiieiuéaHusl.
2. 1511 BEKTOPHO-aIZIATUBHBIX CXEM OIlepaTop adCcTpakTHOH 3amaun Komm 1oinkeH ObITh
M nUHEHHBIM, CONPSHKEHHBIM, OJIOKUTEIBHO OIPEIETIEHHBIM
[] moJOXKHUTENbHBIM, THHEHHBIM
L] compsikeHHBIM, JIMHEHHBIM
[] MmoJIOXKHUTEIBLHBIM, COMPSKEHHBIM
3. IIpu paccMOTpeHUHU BEKTOPHO-aIIUTUBHBIX CXEM OIEPATOp 3a/1a4M TOJDKEH YIOBIETBOPATH

v A:iAa O A=A" O A:iA;l O A:iAaA;‘
a=1

a=l1 a=1

P
4. JInsa oneparopa A = ZAa 00J1acTh OmpeieIeHuUs €CTh

a=1

@ D(A)=3D(4,) O DAa)=p(a") O DA)=3D(4') O

p
=1

a=1 a

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

P
=1

a
S. JIOCTOMHCTBO BEKTOPHO-3aJAUTUBHBIX CXEM - MUHUMAJIbHbIE TPEOOBAHUS K CBOMCTBAM ...
3a1a4
IIpasunvubiil sapuanm omeema: onepamopoe.

3aoanue 2.
1. B BEeKTOpHO-aJIUTUBHBIX METOAAaX BMECTO OJJHOTO PELICHUS] BBOAUTCS ... PEILICHUN
Ilpasunvruiii sapuanm omseema: 6ekmop.
2. B Bexrope pemenuit U (t) = (ul (t) uz(t) u, (t)) GbyHKIMT ul(t),uz(t),...,u ,,(t) TPaKTYIOTCA KaK

### BeKTOpa pelICHUs
IIpasunvhoiti 6apuanm omeema: KOMHOHEHMbL.

)4
3. Uncno KOMIIOHEHT BeKTOp-perieHust U (t) PaBHO YMCIy ### B cymMMe z A,

a=1
Hpasuﬂbelﬁ eapuarnm omeema. Cjilacaembslx.

4. B BekTope pemennii U (t) Ka)kJ1asi KOMIIOHEHTA U, ### pellleHre NCXOIHON 3aauu

Ipasunvhuiti gapuanm omeema: annpoKCUMupyem.
5. Ilpocreiimmii cmoco0 MOCTPOEHUSI BEKTOPHOM CXeMBI - CBEJICHHE UCXOTHOM 3a/1a4yM K CHCTEMe
OJHOTHIIHEIX ...
IIpasunvHwiti 6apuanmel omeema: noo3aoay.
3aoanue 3.
1. B MHOTOKOMIIOHEHTHOW CXeMe, KOT/Ia BEpXHUH Mpeen ... MEHbIIIe HUKHETO, CyMMa
CUHUTAETCSl PABHON HYITIO
Ipasunvrwiii 6apuanm omeema: CyMMUpOBAHUSL.
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2. /11 MHOTOKOMIIOHEHTHOH CXEMBI peleHus abCcTpakTHOU 3anaun Komm HeBsi3ku v/, @ =1, p

€CThb BCJIMYHMHBI IOPpAAKA
M ojr+>rhi| O o) O o> rhi| OO/t +> "k

3. B xauecTBe ### ycI0BHs B MHOTOKOMIIOHEHTHOM CXEMe 3a/1aeTCsl y(O): (uo,...,uo)

IIpasunvuwviii 6apuanm omeema. HA4anbHORO.

4. J11s1 BEKTOPHO-a/UINTUBHBIX CXEM B KaueCTBE IPUOJIMKEHHOTO pelleHns aOCTpaKTHOM 3a1auu
Komu M0oxHO B34Th JTIO0VIO ...

IIpasunvhwviii 6apuanm omeema. KOMHOHEHMY.

S. HenpepbIBHBINM aHAI0T MHOTOKOMIIOHEHTHOTO METO/a Ha KaXJOM ... IPOMEXYTKE €CTh
nenouka "ogHoMmepHsbIX" 3a1au Ko

IIpasunvnbiii 6apuanm omeema. 6pemMeHHOM.

OueHOYHBIE MaTEpUAJIbl 115 KO10OKEUYyM06 IpuBeeHbI B 1. 5.1.1.
Kpumepuu ¢popmuposanusa oyenox no KOHMpOIbHLIM MOUKAM
(KoHmpobHble padomol, KOJUI0KGUYM).
B pesynbrate xommponvHou mouku (KOHmMpolbHble pabdomol, KOJLIOKEUYM) 3HAHUS

00y4Jaromerocs OIEHNBAIOTCS TI0 HIDKE CIEAYIONIEH IIKaIe.

KoaunuecTBO

Kputepuun oneHnBanus
0aJ1710B P p 1

5 OO6yuaromuiics

- BBITTOJTHUJ pabOTy MOJTHOCTHIO 0€3 OIMOOK U HEJOUYETOB;

- IEMOHCTPUPYET 3HAaHUE TEOPETUUECKOTO U MPAKTUYECKOT0 MaTepHaa 1o Teme
MpakTu4eckoil padotsl, pemeHo 71-100% 3anay.

4 OO6yuaromuiics

- BBITIOJTHWII pabOTy MOJIHOCTBIO, JIOMYIIEHO B HEH He 0ojiee 0JTHOM Herpyooi OmmMOKH
1 HeoueTa (He OoJiee TpeX HEeJ0YETOB);

- JIEMOHCTPUPYET 3HaHHE TEOPETHUYECKOrO0 M IPAKTUYECKOT0 MaTephajga I0 TeMe
MIPaKTU4YECKO padoThl, JOMyCKask HE3HAYMTEIbHbIE HETOYHOCTU IPU PELICHUU 3a/1a4,
pemieHo 56—70% 3amay.

3 OO6yyaromuiics

- TPaBWJIGHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl WM JIOMYCTHII He OoJiee OJHOU
rpyOoii ommOKM M JIByX HEJOYETOB, He Oojee oaHON rpyOoil M OgHON Herpyooin
omuOKu, He OoJiee TpeX HerpyobIX OLIMOOK, OJTHON HErpyooi;

- 3aTpyIHSETCA C IPABUIBHBIM OTBETOM MPEII0OKEHHOM 3a1auH;

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

0-2 OO6yuaromuiics

- JIOTIyCTUJI OIIMOKHM U HE0YEeTHI, MPEBBILIAIONMe TpeOOBaHUs A1t 3 OAIIOB I
NPaBUJILHO BBITIOJIHWII MeHee 2/3 Bcei paboTsl,

- perieno meHee 50 % 3anau.

B pesynbTaTte NpoXoKICHUS meKyuje2o u pyoexcHo2o KOHmpos 3HaHUs. 00yJaromerocs
OLIEHUBAIOTCS TI0 HWXKE CIEAYIOLIEH IIKaJe.
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Ixana oneHUBaAHUA

Cemectp
0-35 danoB 36-50 6as10B 51-60 6amsi0oB | 56-70 6ann0B

3 Yactuunoe noceuienue | I[lonnoe ninm ITonnoe nnun ITonnoe
ayJIUTOPHBIX 3aHATUH. YaCTUYHOE MOCEIIEHUE | YaCTUYHOE MOCEIleHue
HeynoBnerBoputenbHoE | ayAMTOPHBIX 3aHATHI. | MTOCEIEHUE ayJIUTOPHBIX
BBINOJIHEHUE YactuuHoe ayJUTOPHBIX 3aHATHUH.
MIPaKTUYECKUX padoT. BBIITOJIHCHNE U 3aIMTA | 3aHATHI. ITonnoe
[1noxas moaroToBka K npakTuueckux pador. | IlomHoe BBIIIOJIHEHUE U
OaJUIbHO-PEUTUHIOBBIM | BhinonHeHue BBIIIOJIHEHUE U | 3allUTa
MEPOTIPUATHSIM. KOHTPOJIbHBIX padoT, 3aluTa MPAKTHYECKUX
CryneHt He OTBETHI HA MpaKTUYECKUX | paboT.
JIOTIYCKaeTCsl K KOJUIOKBUYME Ha pabor. Brinosinenue
MIPOMEXYTOUHOM OIICHKHU Boinonnenue KOHTPOJIBHBIX
aTTeCTallUU. «YAOBIIETBOPUTEIBHO». | KOHTPOJIbHBIX paboT, OTBETHI

paboT, OTBETHI
Ha
KOJJIOKBHYME
Ha OIICHKH
«XOPOIIOY.

Ha
KOJUJTOKBUYME
Ha OIleHKHU
«OTIIHIHO.

5.3. Ouenounvie mamepuansl 011 NPOMENHCYMOUHOIU AMMeECM AUUU

(konmpoaupyemwie komnemenyuu YK-5, IIKC-1)

HeflbIO npomeafcymowoﬁ ammecmayuu 110 AUCHUIIIINHE ABJIACTCA OILICHKa Ka4yCCTBa

OCBOCHUS JUCHUITIIMHBI 06yanOH_II/IMI/IC$I.

[IpomexxyTouHast arrecTanus NpeaHa3Ha4YeHa i OOBEKTHUBHOTO IOATBEPKACHHUS U

OLCHUBaHUA JOCTUTHYTEIX PE3YJIBTATOB 06y‘leHI/I${ IIOCJIC 3aBCPIICHUA U3YUCHUA AV CIUIIIIWHEIL.

OLIeHOYHBIE

MaTc€purabl

JUCHUIINIMHE BKIIIOYAKOT B ce0s:

ISt

IMPOBECACHUA

NPOMENCYMOUHOU

ammecmayuu 110

- IepeYeHb KOMIIETEHIIMM C yKa3aHUIl 3TarnoB uX GOPMUPOBAHUS B MIPOLIECCE OCBOCHUS

JTUACIUTUIMHEL,

- OIMCaHME MoKazaTelel u KpUTCPUCB OLICHUBAHUA KOMIIETEHIMI Ha PAa3JIMYHBIX 3TallaX

Hux (I)OpMI/IpOBaHI/IH, OIIMCAaHMUEC KAl OUCHHUBAHMAA,

- THUIIOBBIC KOHTPOJIbHBIC 3aJdaHUA WKW HHBIC MATCpUaJIbl, H606XOI[I/IMLI€ 11 OLCHKH

3HaHPII>i, YMCHI/Iﬁ N HAaABBIKOB H (I/IJ'II/I) OIbITa ACATCIBHOCTHU, XAPAKTCPU3YIOIIUX OTallbl

(I)OpMI/IpOBaHI/Iﬂ KOMIIETCHLIUHN B mponecce OCBOCHUA O6paBOBaTeHLHOﬁ MporpaMMmal;

- MCTOANYCCKUC MATCpHaJIbl, ONIPCACIIAONINE TPOUCAYPhI OLICHUBAHUSA 3HaHI/II\/’I, YMeHHﬁ,

HAaBBIKOB

u (unu) ombITa

KOMIIETEHIINH.

ACATCIIBHOCTH,

XapaKTEePU3YIOIIHNX

OTallbl

bopmMHpoBaHUS

I[J'ISI KaxKJI0ro pe3yjbTara 06yquH;1 ONPCACIIAOTCA MTOKA3aTCIIN U KPUTCPHUU OLICHUBAHU A

C(bOpMI/IpOBaHHBIX KOMIETEHIIMHA Ha Pa3jIMYHbIX JTalax MHnX (I)OpMPIpOBaHI/IH, mKajabl H
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npouenypsl oueHuBaHus. [Ipu cocTaBieHUMM OLIEHOUHBIX MaTEpPUAJIOB OCHOBBIBAIOTCA Ha
KOMIETEHTHBIX NpUHOUNAX. OHU cojepKaT KOMIUIEKCHBIE CpEICTBA OLEHKH, OOBEKTHBHO
OTpaXkaroIll¥e KauyeCTBO MOATOTOBKH CIIEHUAINCTA 110 JAHHON JUCLUILIMHE.

Ilpomesicymounas ammecmayusi 3aBepllaeT W3y4EHHE AMCLUUIUIMHBI W TIOMOTAeT
OLICHUTh COBOKYIMHOCTH 3HAaHMM M YyMEHUH, a Takke (OPMUPOBAHHE OMPEICICHHBIX
npodeccHOHaNBHBIX KOMIeTeHIMiH. OHa CIY)KHT OCHOBHBIM CPEICTBOM OOECIICYCHHS B
y4eOHOM TIporiecce «00paTHOM CBSA3M» MEXIY MPEToaBaTeieM U 00yJatonuMcs, He00X0 MO
JUI CTUMYJMPOBaHMS pabOThl OOYJAIOMIMXCS U COBEPILIEHCTBOBAHUS METOJIUKHU IPENoJaBaHus
y4eOHBIX TUCHUIUIMH.

OueHuBaHue 3HaHUM, YMEHUN U HAaBBIKOB HOCUT KOMIUJIEKCHBIN, CHCTEMHBIN XapakTep —
C YY4eTOM KaK MecCTa JUCHUIUIMHBI B CTPYKType 00pa3oBaTeabHON MporpamMMmbl, TaK H
COJIep’KaTeIbHBIX U CMBICIIOBBIX BHYTPEHHUX cBs3eil. CBsi3u (QOpMHUpPYEMbIX KOMIETEHIMH C
paszenaMyd U TeMaMU JUCHUIUIMHBI 00ECHeYnBalOT BO3MOXKHOCTh pealn3allM JUIsl TEKYLIETro
KOHTPOJIsl HanOoJiee MOXOASIINX OLEHOYHBIX CPECTB.

[IpomexyTrouHass arTecTalMsi OCYIIECTBISETCS B KOHLE KaXIOro CeMecTpa H
Mpe/ICTaBIsieT cOO0M HMTOTOBYIO OLIEHKY 3HAaHUM MO AMCHUUIUIMHE «AJJUTUBHBIE CXEMbl IS
3a/1a4 MaTeMaTu4decKkor Gus3uku» B GpopMme mpoBeneHus 3adeta Bo Il cemectpe u 3x3amena B 111
CeMeCTpe, KOTOPhIMU 3aKaHYMBAETCA M3ydeHUE IUCUUILIMHBI. OHa MOXET NpPOBOIUTHCS B
YCTHOUM M mucbMeHHOU (opme. MToroBast olieHKa ompeaesieTcs CyMMO# OalljIoB, MOTyYEHHBIX
CTYACHTOM B XOJi€ TEKYIIEro U pPyOEeKHOTO KOHTPOJIA, a TaKkKe B XOJA€ IPOMEKYTOUHOM
aTTeCTaluu.

Jlns ycrienmHoM IpoMeXyTOYHOM aTTeCTallMy CTYACHT JI0JDKEH:

- MIOKAa3aTh MOJIHbIE U INIyOOKHE 3HAaHUS MaTepuaa;

- YMEeTh NPUMEHSAThH MOJIyYCHHBbIC 3HAHUS JUISI PEUICHHS MPAaKTHYEeCKUX 3a1ady U ObITh
CHOCOOHBIM aHAIM3UPOBATh MPOOIEMbI, (POPMYITHPOBATH BHIBO/IBI;

- BJIaJIeTh HEOOXOAMMBIMU HABBIKAMU I IPUMEHEHHUSI TIOJTYYECHHBIX 3HAHUM 1 YMEHHI B
CBOEi MpodeccuoHANIbHOM 1eATEIbHOCTH.

Jlia monydeHusi 9Kk3amena B 3 CeMECTpe CTYACHTY HeoOXoIuMo UMeTh He MeHee 61
6anna. s nomycka K 3K3aMeHy CTYAEHT JOJDKEH MO UTOraM TEKYILEro U pyOexHOro KOHTPOJIs
yCIieBaeMOCTH HalpaTh 4ncio OanaoB He MeHee 36. Ha sk3aMeHe OH MOXKET MOBBICUTh CyMMY

6amoB ot 61 u Beie (10 100), HEOOXOIUMBIX JUIS MOJTYYEHUS IK3aMEHa.

Bonpocul, évinocumosie na sxzamen (konmpoaupyemoie komnemenyuu YK-5, IIKC-1)
1. DxoHOMUYHBIE CXEMBI. [IUBEPreHTHOCTH CXEMBI.
2. Mero nepeMeHHBIX HarpaBlieHUH (pooasHO-nonepeyHas cxema — [1I1C).
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3. Cxema Kpanka-Hukoncona. Ilopsyox anmpokcumanuu cxembl Kpanka — Hukxoscona.
[ToBenenue ommoOKH M0 KaXKAOMY HarpasiieHuIo cxembl Kpanka — Hukoscona.

4. Cxema Ilucmena-Pakdopna. YcroiumBocts cxembl [lucmena-Pakdopma. CxoaumocTs u
TOYHOCTH cxembl [Tucmena-Pakdopna.

5. Meto cTaOwIM3upyOIIel MopaBKy (HEsBHAs cXeMa IMepEeMEHHBIX HampaBieHmii). Cxema ¢
IIOIIPaBKOM HA YCTOMYUBOCTb.

6. IIpurosHOCTh HESABHBIX CXE€M IIEPEMEHHBIX HAIPAaBICHUN JJISl PELICHUsS TPEXMEPHOTO
YpaBHEHHUS TEIIONPOBOJHOCTH.

7. DKoHOMUYHBIE (AaKTOPH30BaHHBIE CXeMBI. lloCTpoeHHMEe PKOHOMHYHBIX (PAKTOPH30BAHHBIX
cxeM (METOJl peryisipu3aiiu). Y CIOBUsSl YCTOMYUBOCTH.

8. TpexcnoiiHble (aKTOPU30BAHHBIE CXEMBI. Y CTOMYMBOCTb TPEXCIONHBIX (DAKTOPHU30BAHHBIX
CXEM.

9. O0muii MeTroJ TOCTPOEHUS TPEXCIOWHBIX HKOHOMMYHBIX (DaKTOPU30BAHHBIX CXEM,
OCHOBAHHBIN Ha IPUHILIUIIE PETYISIPU3ALNNA PA3HOCTHBIX CXEM.

10. Meron cymmapHoii anmpokcumarui. CBeJeHHE MHOTOMEPHOM 3amayM K IIeTMOYKe
OJIHOMEPHBIX 3aj1au.

11. JloxansHo-omHoMepHas cxeMa (JIOC) s ypaBHEHUs! TEIJIOMPOBOJHOCTH B TTPOU3BOJIBHOM
obnacTu.

12. IlorpemrHOCTp  amMpPOKCHMALIMK  JIOKAJIbHO-OJHOMEPHOW  CXE€MBl  JJIl  YpPaBHEHHUS
TEIUIONPOBOJHOCTH B MPOU3BOJILHOM 001acTH.

13. VYcroitunBocts JIOC 1t ypaBHEHUS TEIIOTPOBOJHOCTH B MPOU3BOJIBLHOM 00JIaCTH.

14. PaBHOMmepHas cxomumocth JIOC nns ypaBHEHHUsI TEIUIONPOBOJHOCTH B IPOU3BOJIBHOM
obnacTu.

15. JlokanpHO-OAHOMEpPHAs cXeMa ISl YPaBHEHUS TEIUIONMPOBOJHOCTH C T€PEMEHHBIMU
ko3 urmenTamMu.

16. JlokanpHO-OAHOMEpPHAS CXeMa Ui ypaBHEHUS TEIJIONMPOBOIHOCTU C KPA€BBIMU YCIOBUSIMHU
TPETHEro poja.

17. YcrotuuBocth u cxoaumocth JIOC 1 ypaBHEHHs] TEIUIONPOBOJHOCTA C KpPaeBbIMHU
YCIIOBUSIMH TPETHETO POJIA.

18. JlokanbHO-OJTHOMEpPHAs CXeMa JijIsi HeCTAallMOHAPHOTO yYpaBHEHHS C APOOHOM MPOM3BOJIHOU
10 IPOCTPAHCTBEHHOM NIEPEMEHHON B p -MEPHOM IapajuieenuIee.

19. JluckpeTHslii aHanor IpoOHON MPOU3BOTHON MO MPOCTPAHCTBEHHON MEPEMEHHOM.

20. Jloka3aTeibCTBO YCTOMYMBOCTH JOKAJIbHO-OJHOMEPHOM CXEMbl C IOMOIIbIO IMPUHLIUIA
MakcUMyMa JIjIsl HECTallMOHAPHOTO YPaBHEHUS € JAPOOHOM MPOU3BOIHOM MO MPOCTPAHCTBEHHOMN
IIEPEMEHHOM B p -MEPHOM Napaljieenunese.

21. PaBuomepnas cxogumocts JIOC fns HECTalMOHAPHOTO YpaBHEHHs C  JOpOOHOMU
IIPOU3BOIHOM IO MPOCTPAHCTBEHHOM NIEPEMEHHON B P -MEPHOM IapalIeICIUIIEE.

22. HavanpHO-KpaeBas 3ajada Juis OOOOLIEHHOTO YypaBHEHUs JUPPY3Un B p -MEPHOM
napajuieJenumnesne.

23. JIuckpeTHbIN aHajor JpoOHON MPOU3BOIHON IO BPEMEHH.

24. TlocTtpoeHue JIOKaJIbHO-0THOMEPHOI cXeMbl JUIst 00001IEHHOTO ypaBHEHUS TUPPy3un B p -
MEpPHOM MapaAJIJICIIECIIUIIEAE.

25. Jloka3aTenbCTBO YCTOMUYMBOCTH JIOKAJIbHO-OJHOMEPHOM CXEMBI C IOMOIIbK IPHHLHKIIA
MaKCUMyMa JiIsl 00001IEHHOTO YpaBHEHUs TUGPY3UH B p -MEPHOM Hapaiesienumee.
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26. Cxomumocts JIOC g o6oOmeHHoro  ypaBHeHuss 1uddysun B p -MEpHOM

napajulieJenunese.
27. O6o6menHoe ypaBHeHUE TU(PHY3UU C COCPEIOTOUYCHHON TEIIOEMKOCTHI0O B MHOTOMEPHOM
oOmacTH.

28. IloctpoeHue JOKaIbHO-OAHOMEPHON CXeMbl JUIsl 0000IIEHHOTO ypaBHeHMsI AudPy3un c
COCpPEAOTOUEHHON TEIIOEMKOCTHIO B MHOTOMEPHOW 00JIaCTH.

29. VYcronuusocth JIOC (mpuHuun Maxkcumyma) A 000O0IIEHHOTro ypaBHeHUs Iud@ysuu c
COCpPEA0TOUEHHON TEIIOEMKOCTHIO B MHOTOMEPHOW 00J1aCTH.

30. CBs3p MHOTOKOMIIOHEHTHBIX BEKTOPHO-aJIMTUBHBIX CXE€M HM3BECTHBIMM METOJaMU
CYMMapHOM anmpoKCUMalnu (C JOKaJIbHO—OJHOMEPHBIMU CXEMaMHu ).

31. MHOrOKOMITIOHEHTHbIE BEKTOPHBIE CXEMbI PACLIEIUIEHUS JUIsl PELIeHNs MHOTOMEPHBIX 33134
MatemaTnueckoi ¢pusuku. [loctaHoBka 3a1auu.

32. AbcrtpaktHas 3amaya Komm ¢ JMHEHHBIM  CAMOCOMNPSIKEHHBIM  IOJIOKHUTEIBHO—
OTpEJIeIEHHBIM ONIEPATOPOM, JEHCTBYIOUIUM B HEKOTOPOM T'MJILOEPTOBOM IIPOCTPAHCTBE.

33. O nmoaxone K MOJEIMPOBAHMIO BEKTOPHBIX CXEM, B OCHOBE KOTOPOTO JIEKHUT IPUHLHUII
aJTUTUBHOCTH.

34. Ilpocteitmmii cnoco0 MOCTPOSHUST BEKTOPHOW CXEMBI, COCTOSIIEH B CBEJACHUU HCXOIHOM
3aJla4uM K CUCTEMeE OJTHOTUITHBIX M0J133/1a4.

35. MHOroKOMITIOHEHTHAasl pa3HOCTHas 3ajada. HempephiBHBIA aHAIOr MHOTOKOMIIOHEHTHOTO
METO/a Kak IEMOYKH «OJHOMEPHBIX» OTHOCHTEIHHO HEM3BECTHOW KOMIIOHEHTHI BEKTOpa-
pemenus muddepennnansubix 3aaad Ko, Hessizka.

36. CymiHOCTh METOJ]a MHOTOKOMIIOHEHTHOTO BEKTOPHOTO PAaCIICIICHUS. Y CTOWYMBOCTH II0
HaYyaJbHBIM JJAHHBIM U TIPaBOM YacTH.

37. Jloka3zaTenbCTBO TEOPEMBI O KOPPEKTHOM MOCTAHOBKE 3aJadM, MOJYYEHHOW B pe3ysbTare
nepexo/ia OT CKaJIIPHOTo pelieHust abcTpakTHoH 3agaun Koumm k BeKTopy-perieHuro.

38. Jloka3aTenbCTBO paBEHCTBA KOMIIOHEHT BEKTOpa-peUICHHs] TOYHOMY pEIICHHIO s
abctpakTHOM 3a1aun Komu.

39. Ucnonwp3oBaHKEe CUCTEMBI OJHOTHUITHBIX TOJ/3a1a4, Hapsay ¢ abcTtpakTHOW 3amayeit Komm,
JUIs TOCTPOCHMSI PA3HOCTHBIX CXEM pEIICHHS HEeCTallMOHAPHBIX MHOTOMEPHBIX 3ajad
(MHOTOMEPHOTO YpaBHEHUS C TPAHUYHBIMH YCIOBUSMHU NIEPBOTO POJIA).

40. be3ycnoBHasi yCTOWYHBOCTh U BBIOOpP pElIEHUST MHOTOKOMIIOHEHTHON Pa3HOCTHOW CXEMBbI
i abctpakTHOM 3a1aun Komu.

41. BonHOBOE ypaBHEHHE B HEHWJCAJIbHOW Cpele C YYETOM BSI3KOCTH U TEIUIOMPOBOJHOCTH.
Cucrema OJTHOTUITHBIX MO/13a/1a4.

42. Jloka3aTenbCTBO YCTOMYMBOCTH IO TMPaBOMl YacTW M HAYaIbHBIM JAaHHBIM pElIeHUs
BCIIOMOTATENBHOM 3a/1auu AJis1 BOJIHOBOTO ypaBHEHUS B HEUCAIBHOU Cpelie ¢ YUeTOM BS3KOCTH
U TEIUIONIPOBOIHOCTH.

43. BexkTOpHO-aJIMTUBHAS CXeMa Ul BOJIHOBOTO YpPaBHEHUS. Y CTOHUYHUBOCTb.

44. BonHOBOE ypaBHEHME B pellakcupyromux cpenax. IlocranoBka 3agaun.

45. Cucrema OJHOTHUIIHBIX NOj3ajgad. JloKa3aTeabCTBO YCTOWYMBOCTH IO IPaBOM 4acTH MU
HayaJbHbIM JAHHBIM pELICHUs BCIIOMOTATENIbHOW 3aJayd Ui BOJHOBOTO YpaBHEHUS B
pENaKCUPYIOIINX Cpeaax.

46. BexkTopHO-aJIUTUBHAs CXeMa JUIs BOJHOBOTO YPaBHEHUS B DEJIAKCHPYIOUIMX Cpelax.
Y CTONYUBOCTD.
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47. MomudunmpoBaHHoe ypaBHeHHe BiaromepeHoca. IlocraHoBka 3amaun. Cucrema
OJHOTHUIIHBIX IIOA3aaay4.
48. Jloka3aTenbCTBO YCTOMYMBOCTU [0 IPaBOM 4YacTM M HAyaJdbHBIM JIAHHBIM pPELIEHUs
BCIIOMOTATEJIBHOM 3a/1a4M /711 MOIM(DUIIMPOBAHHOTO YPaBHEHHUS BIIarONepeHoCa.
49. BexkTopHO-aJIUTUBHAS CcXeMa JUIsi MOJIU(HUIMPOBAHHOTO YpPaBHEHHs BJArorepeHoca.
Y CTOMYHUBOCTD.

B pesynbrare npoxoowcoenus npomesxrcymounol ammecmayuu (3K3amena) OLCHUBAHHE
IUTAHUPYEMBIX PE3YJIbTaTOB OOy4YEHMs] MO JUCLMIUIMHE IPOBOJUTCSA IO HUXKE CIEAYIOLIEeH

IKae.
IlIkana ouenuganus naaHUpPyemvlX pe3yiomanmos o0yueHus
Il xaJsa oueHnBaHM s
Cemectp HeynoB/1eTBOPUTEJIBbHO Y 10BJI€TBOPUTEIHLHO Xopoio ()(;']11_“1‘:)}([)0
(36-60 6an710B) (61-80 6as1;10B) (81-90 6a10B)
0aJ110B)

3 Crynent umeet 36—60 Crynent umeer 36— | CTyneHT umeer CryneHTt umeer
0aJIJIOB TIO KTOTaM 50 6anmoB 1o 51-60 GamioB mo 61-70 GamioB
TEKYIIETO U PyOeKHOTO | UTOTaM TEKYIIErO U | UTOTaM TEKYIIEro | MO UToraM
KOHTPOJISI, Ha DK3aMEHEe | pyOEKHOTO U pyOeXHOTO TEKYIIETro U
HE JIaJ TIOJTHOTO OTBETAa | KOHTPOJIS, Ha KOHTPOJIS, Ha pyOeKHOTO
HU Ha OJIMH BOTIPOC. 9K3aMEHe Ja 9K3aMEHE JIajl KOHTPOJISI, Ha
CryneHt umeer IIOJIHBIN OTBET Ha MIOJIHBII OTBET Ha SK3aMeEHeE Jall
36—45 6ayu10B 110 OJIH BOTIPOC U OJIH BOTIPOC U [IOJIHBINA OTBET
UTOTaM TEKYILEro u YaCTUYHO YaCTUYHO Ha OJIUH BOTIPOC
pPYOEKHOTO KOHTPOJISI, | (TIOJIHOCTHIO) (OJTHOCTBIO) 1 YaCTHYHO
Ha 3K3aMeHe Jan OTBETHJI HA BTOPOW. | OTBETHJI HA (TOJTHOCTBIO)
MOJIHBINA OTBET TOJIBKO CryneHnt umeet 46— | BTOpOM. OTBETHJI Ha
Ha OJIMH BOTIPOC. 60 6ay10B 1O CTyneHT umeer BTOPOH.

UTOTaM TeKyliero u | 61-65 6aos mo
pyOexHOro UTOTaM TEKYIIEro
KOHTpOJIS, Ha U pyOeKHOTO
9K3aMeHe Jall KOHTpOJIS, Ha
MOJIHBIM OTBET Ha 9K3aMeHe Jall
OJIMH BOIIPOC HJIN MOJIHBIM OTBET HA
YaCTUYHO OTBETHUII OJIH BOTIPOC U
Ha 00a Bompoca. YaCTUYHO OTBETHII
CryneHT umeer 1o Ha BTOPOU.
utoram Tekymiero 1 | CTyzneHT umeer
pyOEXKHOTO 66—70 6annoB 1o
KoHTpoJig 61-70 UTOTaM TEKYILEro
0aJIOB Ha DK3aMEHEe | U pyOeKHOTro
HE J1aJ1 TIOJTHOTO KOHTpOJIS, Ha
OTBETA HU Ha OJIUH HK3aMEeHe Jal
BOIIPOC. MIOJIHBIN OTBET
TOJIBKO Ha OJTUH
BOIIPOC.
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6. MeToaquyeckue MaTepuabl, ONpeaesonme Npoueaypbl OeHNBAHUS 3HAHUH, YMEHU,
HABBIKOB M (MJIH) ONBITA 1eATEJIHLHOCTH

YueOHast paboTa MO MUCHUIUIMHE «AJTUTHUBHBIC CXEMBI JJIs 3a7ad MaTeMaTHYECKON
(U3HKM» COCTOUT U3 KOHTAKTHOUW paOOTHI (JICKIUH, MPAKTUICCKUE 3aHSATHUS) M CAMOCTOSTEIHHON
paboTHI.

MakcumanbHass cymma (100 OamnoB), HaOupaemass CTYAEHTOM MO JUCHUIUIIMHE,
BKJTIOYAET JIB€ COCTABJISIOININE:

— nepeas cocmaenAwwas — OUEHKA PETYISPHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJTHEHUS CTYACHTOM Y4eOHOW pabOThl MO W3YYCHHIO JWCIUIUIMHBI B TEUEHHUE TEpHOjIa
M3Yy4YEeHUs TMCHIUIUIMHBI (CEMECTpa, UM HECKOJBKUX CEMECTpOB) (cymma — He 6osee 70 Gaion).
Babl, XxapakTepu3yromme yereBaeMOCTh CTYACHTA 110 JUCIHUILTHHE, HAOUPAIOTCS UM B TCUCHUE
BCETO MepHoJia O0YICHHS 32 H3yUCHHE OTACIBHBIX TEM U BBIITOJIHCHUE OTICIIBHBIX BUJOB padoT.

— emopas cocmaeiawas — OlleHKa 3HaHWH CTYJCHTA 0 pe3ylbTaTaM MPOMEXYTOUHOU
atrectaruu (He 6omee 30 —6amioB).

Pacnpeodenenue 0a11068 mexyuiezo u pyoeicno20 KOHmpoJisa

Cymma 0aj1J10B
e Bun konTpoJs Dlinge
n/n cymma 1-1 Touka | 2-11 TOUKa | 3-91 TOUKA
B 0aJs1ax

1. | Ilocemenue 3aHATHI 10 3 3 4

2. | Tekyuuii KOHTPOJIb: 1o 30 no 10 no 10 no 10
BrinonHenne camMoCTOSITEIbHBIX 0-15 0-5 0-5 0-5
3a/IaHM (pereHue 3a1a9)

3. | PyOexHblii KOHTPOJIb 10 30 o 10 o 10 o 10
Tecmuposanue 0-12 0-4 0- 4. 0- 4.
Konnoxeuym 0-18 0-6 0-6 0-6

4. HTroro cymma Texkyumero u mo 70 a0 23 oo 23 o 24
PY0€eKHOr0 KOHTPOJIA
[TepBsiii aTan (6a3oBbIit He MeHee 36 | He MeHee | He MeHee | He MeHee
YPOBEHB) — OIIEHKA «YIOBIJIETBO 12 ©. 120 126
PUTEILHOY
Bropoii sTam  (mpOJBUHYTHIM Menee 70 MeHee 23 | meHee 23 | MmeHee 24
YPOBEHb) — OLIEHKA «XOPOIIO» (51-69)

Tpetuii aTan (BBICOKHI ypPOBEHB) HE MEHee HE MEHEe | HE MEHee | He MEHee
- OLICHKA «OTJIUYHO» 70 23 23 24

Llenvio npomesicymounvix ammecmayuii 10 JUCUUIIINHE SBJISIETCA OLICHKA Ka4eCTBa
OCBOEHMS JUCLUHUIUIMHBI 00yJarOIUMHCS.

[To nucruniumHe «AJJUTHBHBIE CXeMbI JJIS 3aJa4 MaTeMaTu4ecKod (U3MKW» ydeOHBIM
IUTAHOM TPETyCMOTPEeHbI (opMa MPOMEXYTOUHON arTecTaluu — 3a4€T 3 cemectp. [IpoBoauTcs

KOMIUICKCHAsA IIPOBECpPKa 06yqa101u1/1xc;1 Ha OIpPCACICHUC CTCICHU OBJIAJICHUA 3HAHUAMU,
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YMCHHAMU U HABBIKAMU, ITIOJTYUCHHBIMU HA 3aHATHAX, a4 TAKIKC HYTéM CaMOCTOSTEIbHOM pa6OTBI.

Tunossie 3aganus, obecneunBatonie GopmupoBanue komnereHuuu YK-5, [1IKC-1

MPEeJCTaBJICHbI B TAOIUIIE 7.

Taonuuya 7. Pezynomamot 0ceoenus yueoHoil OUCUUNIUHBL, NOONEXHcaAUiUe NPOBEPKe

PesyabTaTsl HNuaukaropsl Buja onieHO4YHOr0 OcHoBHBIE ITOKA3aTeJaH
o0yueHust JOCTHKEHHS MaTepHuaJa, OLICHKH pPe3yJibTaTOB
(KOMIIETEHIIMH) KOMIIETEHIIN I odecreyuBalOIIU 00yueHus
(¢opmupoBanue
KOMIIeTeHIH i
YK-5 Cnocoben YK-5.1 Cnocoben Tunosele 3uarb: Pasmmubbie
aAHaJIM3UPOBAThH U MPUMEHUTH HABBIKH OIICHOYHBIC HMCTOPUYECKUE TUTIBI

YUUTHIBATH MEXKYJIbTYPHOTO MaTepHaTbl s KYJIBTYD.
paszHooOpasue B3aUMO/IEICTBUS B YCTHOTO ompoca Ymern: [loHnMars u
KyJbTYp B MPOLIECCE | PA3IMYHBIX (m. 5.1.1); THTIOBBIE | BOCTIPUHUMATH
MEXKYJIbTYPHOTO COLIMOKYJITYPHBIX OIICHOYHbIE pa3zHooOpasue o01iecTsa B
B3aUMO/ICHCTBUSI. CUTYaUsIX, JUIs MaTepuabl IS COIIMAJIbHO-
CaMOCTOSITEJILHOTO KOHTPOJIbHON HUCTOPUYECKOM,
aHaJIN3a U OLICHKH paboTsl (1. 5.1.2); | 3TUYECKOM H
COILIMAJIbHBIX TUIIOBBIE TECTOBBIE | PriIOCOPCKOM
SIBJICHUM. 3amanus (1. 5.2.2); | KOHTEKCTax.
TUIIOBBIE Baanerb: HaBbikamu
OIIEHOYHBIE dbopMupoBaHHs
MaTepuabl K MICUXOJIOTMYECKU-
9K3aMeHy (TI. 0e30TacHOM Cpe/Ibl B
5.2.3). npodecCuoHATBHON
JeSITEIbHOCTH.
YK-5.2 Cnocoben 3HaTh: MexaHU3MBbI
OTIPEIeIIATh U MEXKYJIbTYPHOTO
IPUMEHSTH CIIOCOOBI B3aMMO/JICICTBUS
MEXKYIBTYPHOTO oO1ecTBe Ha
B3aMMO/ICIICTBUS B COBPEMEHHOM
Pa3IUYHbIX sTare, MPUHIIUIIBI
COLIMOKYJIBTYPHBIX COOTHOIIICHUS
CUTYaIUsX, 00IIIEMUPOBBIX U
IPUMEHSISI HAYYHYIO HAI[MOHATBHBIX
.TE€PMUHOJIOTHIO KYJIBTYPHBIX ITPOLIECCOB.
Ymern: O0BACHUTH
(dbeHOMEH KYIbTYpHI, €€
POJIb B YEIIOBEYECKOU
KU3HEIEATEIBHOCTH.
Baagerb: HaBrikamu
MEXKYIbTYPHOTO
B3aUMO/ICHCTBHS C YIETOM
pa3HooOpas3usi KyJIbTyp.
IKC-1 Cnocoben IKC-1.1 Cnocoben | Tumnossie 3uaTts: [lepenoBrie
MPOBOJNTH HAYYHBIE | IPUMEHUTH OIICHOYHBIE Hay4YHBIC TOCTHKEHUS B
UCCIIeIOBAaHUS U COBPEMEHHBII MaTepUabl IS 007aCTH CBOMX HAYYHBIX
MOJIy4aTh MaTeMaTHYeCKHI YCTHOTO Oompoca HuTepecos.
MIPUKJIIAHBIC anmnapar B (m. 5.1.1); TUIOBBIE | YMeTh:
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pe3yabTaThl
CaMOCTOSITEJIBHO U B
COCTaBE Hay4yHOTO
KOJUIEKTHBA.

HCCIIEN0BATEIbCKON
JCATCIIBHOCTHU HpI/I
pELLICHUH 3a/1a4.

ITKC-1.2 Cnocoben
HpI/IMeHI/ITB METOAbI
BHe)IpeHI/IH 158
KOHTPOJIS
pe3yIIbTaTOB
HUCCIIETOBAHUI U
pa3paboTOK, METOTbI
aHaJM3a pe3yJbTaToOB
HUCCIIEIOBAHUI U
pa3paboTok
CaMOCTOSTEILHO U B
COCTaBE HAy4YHOTO
KOJIJICKTHBA.

OLICHOYHbIE
MaTepUabl JIs
KOHTPOJIBHOM
pabotsl (1. 5.1.2);
TUIIOBBIE TECTOBBIC
3ananus (m. 5.2.2);
THUIIOBEIC
OIICHOYHbIE
MaTepHalbl K
sK3ameny (1.
5.2.3).

CucremaTu3npoBarb
HAy4YHBIC PE3YIbTATHI,
BBIICTISITh U3 HUX TJIABHOE,
U yIAIATh
BTOPOCTEIICHHOE,
0OBEKTUBHO OIICHUBATH
pe3yabTaThl HAYYHBIX
pa3zpaboToK,
BBITIOJTHEHHBIX JIPYTUMH
CHCIUAIACTAMHU.
Baaners:
CoBpeMeHHBIMU
METOJIaMU PeIICHUS
Hay4YHbBIX 33/1a4 B 00J1aCTH
CBOUX HAyYHBIX
HHTEPECOB.

3nartb: Knaccuueckue
METO/IbI, TPUMEHSIEMBIE B
MIPUKIIAHON MaTEMaTUKE
U uH(pOpMaTHUKE.

YmMmern: CaMOoCTOATENBHO
BbIOMpATh YPPEKTUBHBIE
METOIbI PEIICHUS
MOCTABJICHHBIX 33734 U
pa3zpabaThiBaTh

HOBBIE METOJIbI [Tt
MOJIy4EHUS! HOBBIX
HAy4YHBIX U MPUKJIAJIHBIX
pe3yabTaToOB.

Baaners: HaykoeMkumu
TEXHOJIOTUSIMU U
MaKkeTaMu IPUKIIATHBIX
MPOrpaMM JUIs PEIICHUs
MPUKJIAIHBIX 3a7a4.

7. YuyeOHO-MeTOAMYECKOE o0eceueHue TUCHUILIMHBI

7.1. Hopmamueno-3aKkonooamenbHole AKmbl

1. IIpukaz MunoOpuayku Poccum ot 06.04.2021 No 245 "OO6 yrBepxknaenuu Ilopsaka

opraHu3anvi M1 OCYHICCTBJICHUSA 06p330BaTeHLHOﬁ ACATCIBHOCTH IIO O6pa30BaTeJ'IBHBIM

nporpaMmaM  BBICHICTO 06pa30BaHI/I}I - IIporpamMmmam 6aKanaBpHaTa, nporpamMmmam

crienuanuTeTa, mporpamMmaMm Maructpatypbl" (3aperucrtpupoBaHo B MuHiocte Poccun
13.08.2021 N 64644).

. @enepanbHbI TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT BBICIIEr0 OOpa30BaHUS IO
HanpasieHuto noarotoBku 01.04.02- Ipuxnagnas matematuka U HHpopMaTHKa (YpOBEHb
MarucTparypsl),

YTBep)K,Z[éHHOTO IIPpHUKA30M MI/IHI/ICTepCTBa 06pa303aH1/15{ U HAayKu

Poccuiickoit ®@enepanun ot «10» suBaps 2018r. Ne 13 (3apeructpupoBaHo B MuHmocTe
(o]V)



Poccun «06» despans 2018r. Ne49939).
. @enepanbublii 3akoH "OO6 obpazoBanuu B Poccuiickoit denepamuu" ot 29.12.2012 Ne 273-
@3 http://www.consultant.ru/document/cons_doc_LLAW_140174/
7.2. Ocnosnasn ntumepamypa
. PeruxoB A.Jl. YuciienHble METO/IbI M MapajuiesibHbIe BhIuuCieHus. — HoBocuOupck:
Cubupckuii rocy1apCTBEHHBIN YHUBEPCUTET TeIEKOMMYHUKaMi 1 nHpopmaTtuku, 2007.—
142 c.— Pexum nocryna: http://www.iprbookshop.ru/57105.html.— 3BC «IPRbooks».
Tapacos, B. H. Uucnennsie metoapsl. Teopus, anropuTMsbl, IpOrpaMMbl [ DJIEKTPOHHBIN
pecypc]: yaue6noe nocodue / B. H. Tapacos, H. ®. baxapeBa. — DieKTpOHHBIE TEKCTOBBIC
nanHble. — Camapa: [loBoJKCKHI TOCyapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKALIMH U
unpopmaruku, 2017. — 266 c. — 5-7410-0451-2. — Pexum gocrymna:
http://www.iprbookshop.ru/71903.html
. Kocromapos, JI. I1. IIporpammupoBaHue 1 YUCIEHHbIE METOIbI [ DJIEKTPOHHBIN pecypc]:
yaeonoe nmocodue / [1. I1. Kocromapos, JI. C Kopyxosa, C. I'. Mamxeneid. — DIeKTpOHHbBIE
TEKCTOBBIE JaHHbIE. — M.: MOCKOBCKHNI TOCYAAPCTBEHHBIM YHUBEpCUTET UMEeHH M.B.
Jlomonocona, 2001. — 224 ¢. — 5-211-04059-7. — Pexwum nocrymna:
http://www.iprbookshop.ru/13108.html
. Haxymesa ®.M., Kepedos M.A., Bogaxosa B.A., KapmokoB M.M. AqUuTUBHBIE CXEMBI
JUTSE 3371a9 MaTeMaThuieckoil pusnku. Yueonoe nocodue. Mzn. KbI'Y. Hanpuuk, 2021. 180 c.
[lIxanykoB-Jladpumes M.X., Haxymea ®@.M. BekTopHbIie aiTUTUBHBIEC CXEMBI ITOJTHON
anmnpoKCUMaIlMU B MaTeMaTuyeckoil pusuke (Drekmponnsiii yuebHux). CBUAECTEIHCTBO
roCyJlapCTBEHHOM peructpauuu nporpammsl it OBM No2014615479. 27.05.2014r.
. Haxymesa ®.M., KepedoB M.A., McakoBa M.M. MeTo bl pellieHHss MHOTOMEPHBIX 3a71a4
MareMmarudeckoit gpusuku (yaeobnoe mocoodue). Mzn. KbI'Y. Hampuuk, 2017. 107 c.
. BounkoB E.A. Yucnennsie metoasl. — Cankt-IlerepOypr: Jlans, 2008, 256 c.
http://e.lanbook.com/books
. Pab6enbkuii B.C. BBeneHue B BBIYUCIUTENbHYIO MaTEMATHKY: yueOHOe nmocooue. — CaHKT-
[TerepOypr: Jlanb, 2008, 288 c.- http://e.lanbook.com/books/element.
Cpouxko B.A. Uucnennsie Metofpl. Kype nekuunit. — Cankr-IlerepOypr: Jlans, 2010, 208 c. //
https://e-lanbook.com
7.3. lononnumenvnas numepamypa
Abpamnna-Kanoesa H.I'., PomanoBa H.C. MHOTrOKOMIOHEHTHBIE BEKTOPHBIE CXEMBbI
paciienieHus Uil pelieH!s MHOTOMEPHBIX 3aau Matemarudeckod ¢usuku // udden.

ypaBHeHus. T.42. Ne7. 2006r., c. 883—894.
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AN

1.
2.

3

v 3o kWb~

Hemupgosuu B.IL., IlyBamoBa 3.3., Mapoun W.A. YucieHHele METOABI aHaIHU3a.
[Mpubnmxenne ¢ynkumid, audQepeHnnanbHbple U UHTErpaibHble ypaBHeHHS. — CaHKT-
[etepOypr: Jlans, 2008, 400c.

Mapuyk I'. 1. Mertoab! BeruncnureabHoi MmatemaTuku. - M.: Hayka, 1989r.

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

Camapckuit A.A. Teopus paznoctubix cxem. — M.: Hayka, 1989r.

Camapckuit A.A., Auapees B.b. PasHocTHBIE MeTO/IbI pEIIEHMS] JUIMIITUYECKUX YPaBHEHUH.
M.: Hayka. 1976r.

Camapckuit A.A., Babumesuu [1.H. ApautuBHBIE CXeMBbl Ui 3a7a4 MaTeMaTHYECKOM
¢uzuku. -M.: Hayka, 1999r.

Camapckuit A.A., I'ynun A.B. YcroitunBocTh pa3HOCTHBIX cxeM. - M.: Hayka,1973r.
Ixanykop—Jlapumes M.X., Haxymea ®@.M. BekTopHble aJIUTUBHBIE CXEMbI MOJHOU
anmnpoKCUMaluu (METOAMYECKNE PEKOMEHAINH [0 U3YYeHHIO Kypca « AJJIUTUBHbBIE CXEMBI
MOJIHOM anmpokcuManumny). Hanbumk. 2012r.

7.4. Ilepuoouueckue uzoanusn

Bectnuk COI'Y. Cepus «EcrecTBeHHbIC HayKu», BrnaankaBkas.
JKypHan BEIYHCIMTEbHON MaTeMaTUKH B MateMatrndeckor gpusuku (JKBM u M®).

Hzeectuss KBHII PAH. Hanpuuk.

7.5. Hnmepuem-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

10. http://eduScan.net
11. http://phds.ru

HpI/I IMPOBCACHNN 3aHATUH JIEKIIMOHHOI'O THIIA MMPAKTHYCCKUX (CCMI/IHapCKI/IX) 3aHATHH

HCIIOJIb3YIOTCS CBCACHUA 00 QJICKTPOHHBIX I/IH(I)OpMaI_II/IOHHBIX pecypcax, K KOTOPbIM obecrneueH

JOCTYII Jyis TToJib30oBaTeneit oubnuorexku KbI'Y.
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http://ph4s.ru/

Ilepeuens akmyanvHbix 11€KMPOHHBIX UHPOPMAUUOHHBIX O3 OAHHBIX,
K Komopuvim obecneyen oocmyn noavzosamenam KbI'y (2023-2024 yu. 200)

Ne | HammenoBanmue Kparkas Anpec caiita HaunmenoBanue YcaoBus
/I | 3JEKTPOHHOIO | XapaKTePHCTHKA OpraHu3anuu- JAocTyna
pecypca BJIa/IeJIb1IA;
PEKBHU3HUTHI IOTOBOPA

1. | Hayunasn Onexrp. Oubnamoreka | http://elibrary.ru 000 «H2b» [TosHpIit
JJIeKTPOHHAsI | HAYYHBIX JOCTYI
oubanoTeKA TTyOIMKAINH - JInuensnounoe
(H3B P(I)(I)I/I) oxoo 4000 cornamenue Nel4830

MHOCTPAHHBIX U ot 01.08.2014r.
3900
beccpounoe
OTCUECTBEHHBIX
Hay4YHBIX )KYPHAJIOB,
pedepatsl
nyonukanuii 20 ThIC.
KYPHAJIOB, a TAKKE
onmucanus 1,5 miH.
3apyOCKHBIX U
POCCHICKHX
nuccepranuit; 2800
pocc. KypHaJoB Ha
0€3BO3ME3IHON
OCHOBE

2. | 9BC 13800 m3mauuii o http://www.stud 00O «Koucynbrant | [TomHblit
«KoHcyabTaHT | BceM o0nactaM medlib.ru CTYJICHTa» JIOCTYTI
CTYIEHTa» 3HAHUH, (peructpanus

BKJIIOYAET 6oJiee http:// w (r. Mocksa) no IP-anpecam

gem 12000 collegelib.ru KBI'Y)
Horosop

yaeouukosn NeT50KC/07-2022

y4eOHBIX ITOCOOMIA

ans BO u CIIO, 864 Ot 26.09.2022 .

HAaUMEHOBaHUIA

XKypHaAJIOB 1 917 AKTHBEH 110

M()H()rpa(bp[f/'[_ 30.09.2023r.

3. | «9nexkrponnas | Komnekuus http://www.stud 000 [Tomub1
OnoJIMoOTEKA «Menununa (BO) medlib.ru «ITonuTexpecype» JOCTYII
Texuuueckoro | [DOTAP-Menua. (perucrparnus
By3a» (OBC Books in English (r. Mocksa) no [P-agpecam
«KoncyabTanT (KHI/IFIE Ha JloroBop KBI'Y)
CTY/IEHTA») AHTTTUHCKOM Ne849KC/03-2023

SI3BIKE )»
ot 11.04.2023 1.
AKTHBEH J10
19.04.2024r.
4. | 9BC «Jlanb» DIEeKTPOHHBIE https://e.lanbook | OOO «3bC JIAHb» (r. | [TonHbIi
BEPCUU KHUT .com/ Cankr-IlerepOypr) J0CTyII
BEIYIITUX (peructparnms
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W3/1aTENbCTB
y4eOHO 1 HaydHO
JAUTEpaTypsl (B TOM
quclie
YHHUBEPCUTETCKUX
U3JIATENIbCTB), TAK U
JJIEKTPOHHbBIE
BEpCUU
HNEPUOUUECKUX
W3JIaHAN 110
pa3IU4HbIM
00J1aCcTsIM 3HaAHUIL.

Jorosop Ne41EIT/223
ot 14.02.2023 1.

AKTHBEH 110
15.02.2024r.

no [P-agpecam
KBI'Y)

IBC «Jlaub»

Komnnexuus
AMEKTPOHHBIX
m3aannit «DITY. 10-
11 xn. U3a-Bo
«IIpocsemeHue».
O6meoOpa3oBaresb
HBIC MTPEMETHI.

https://e.lanbook
.com/

000 «9BC JIAHb» (r.

Cankr-IlerepOypr)

orosop
Ne246EI1/223

ot 31.07.2023 1.

AKTHBEH 110

[TonHbIM
JOCTYII
(peructparnus
no [P-agpecam
KBI'Y)

01.09.2024r.
Hauuonanoua | OObequHEHHBIN https://rusneb.ru/ ®OI'BY «Poccuiickas | Hoctyn ¢
s 3JICKTPOHHAsA 3J'I€KTp0HHI>II71 rocyJapCTBEHHas 3JICKTPOHHOTI'O
O0ubdaMoTEKA Katayor GoHI0B OUOTHOTEKAY YHUTAIBLHOTO
PI'b POCCUNCKHUX 3asa
OuOINOTEK, Horosop OMOIMOTEKH
coz[ep)l(a]_unﬁ Nel01/HDB/1666-11 ot | KBI'Y
4 331 542 10.09.2020r.
AIEKTPOHHBIX .
JIOKYMEHTOR beccpounblit
00pazoBaTeILHOTO U
Hay4HOT'O XapakKTepa
10 Pa3JIMYHBIM
OTpAacCIIsIM 3HAHUH
IbC 107831 http://iprbooksh 000 «Ai# IIu Op [Tonnbrii
«IPSMART» nyOIuKaluii, B T.4.: | op.ru/ Menuay» JOCTYII
19071 — yuebHbIX (peructparnus
u3aHuil, 6746 — (r. Mocksa) no IP-agpecam
HAy4YHBIX I/ISI[aI;II/II‘/'I, Torosop Ne75/EIl- KBI'Y)
700 xommexkuwmii, 343 223
xypHana BAK, 2085
ayAMOU3IaHU M. ot 23.03.2023 1.
AKTHBEH J10
02.04.2024r.
IBC Temarnueckas http://iprbooksh 00O «Ai# IIu Op ITonnbIii
«IPSMART» | xojueknus op.ru/ Menana» JOCTyl
«Pycckuit A3bIK Kak (peructpanust
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(0P PKN) WHOCTPaHHBIN http://www.ros- (r. Mocksa) no [P-anpecam
edu.ru/ KBI'Y)
N3parensckue Jorosop Nel42/EIl-
KOJIJICKLIUH: 223
«3naroycr»; ot 18.05.2023 1.
«Pycckuil sA3bIK.
KprI)I)); «PYCCKI/Iﬁ CpPOK IpCA0CTaBJICHUA
si3p1k» (Kypest YMK JIAICH3NA.
«PycCKmi A3BIK ¢ 01.06.2023 1o
CEroJIHs - 6 KHHT) 01.06.2024

9. | 9BC «lOpaiiT» | DIEKTPOHHBIE https://urait.ru/ 000 «2nexrponnoe | [TosHelit

aasa CIIO Bepcuu yueOHOU U W3/1aTeTHCTBO JIOCTYTI
Hay4YHOM FOPAIWT» (r. Mockga) | (perucrpanus
JUTEPATypPhI no [P-agpecam
U3aTeIbLCTB Horosop Ne305/EII- KBI'Y)
«IOpaiit» aa CI1IO 223
1 SNCKTPOTHHE Or27.10.2022 1.
BEpPCHHU
TIEPHOTUTICCKIX AKTHBEH 10
U3/IaHHH 110 31.10.2023 .
Pa3TUYHBIM
00JacTsIM 3HaAHMIL.

10. | 9BC «lOpaiiT» | DNeKTpOHHbIE https://urait.ru/ 000 «3Onekrponnoe | [lTonHblii

aast BO Bepcuu 8000 W3/1aTeIbCTBO JIOCTYN
HauMEHOBaHUA FOPAIT» (r. Mocksa) | (perucrpanus
y4eOHOM 1 HAyYHOH no [P-anpecam
JUTEPATYPBI Horosop Ned4/EIl- | KBI'V)
W3/1aTeIbCTB 223
«Opaiim» a1 BO Or 16.02.2023 .
ANIEKTPOHHbBIE
BEpCUU AxtuseH ¢ 01.03.2023
HEPUOUUECKUX r.
U3JIaHuil 10
Pa3JIMYHBIM 1o 29.02.2024 r.
00acTsIM 3HaHUIA.

11. | Polpred.com. 0630p CMMU Poccun | http://polpred.co 00O «Ilonnpen Hoctym no IP-
HoBoctn. U 3apyOeKbsl. m CIPaBOYHUKH» anpecam KbI'Y
0630p CMMU. [TosiHbIE TEKCTHI +
Poccusi u aHanuThKa u3 600 bessosmeso (6e3
3apy6exbe u31aHuii mo 53 odumanbHOTO

OTpacisiM JIOTOBODA)

12. | Ilpesngentcka | bonee 500 000 http://www.prlib OI'bY ABTOpHU30BaHH
f1 On0JMoTEeKa QJICKTPOHHBIX ru «Hpegn JICHTCKaA BIN JAOCTYII U3
um. b.H. JIOKYMEHTOB I10 oubmmoTexka um. b.H. | Onbnmmorekn
Eabuuna ucropun OreuecTsa, Ensumuay (r. Canxr- | (@ya. Nells,

poccuiickon TTetep6ypr) 214)
roCyJapCTBEHHOCTH,

PYCCKOMY SI3BIKY U

Coraaiienue ot
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npaBy 15.11.2016r.

beccpounsiit

7.6. MemoouuecKue ykazanus no npoeedeHu0 yuedOHvlX 3aHaAmuil, K Kypcoeomy
NPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCH OAMENbHOU PADOMbl

VYuebHass paboTa MO MUCHMILIMHE «AIJUTHBHBIE CXEMBI IS 3aad MaTeMaTHYECKOU
(U3UKM» COCTOUT U3 KOHTAKTHOM pabOTHI (JIEKIMH, TPAKTUIECKUE 3aHATHS) U CAMOCTOSTEIHLHOM
paboTHL.

Kypc wusywaercss Ha nekuusax, NpU CaMOCTOSITENIbHOM M WHAMBHUIyaJbHOM pabore
oOyuatontuxca. OOyyaromuiicss Uid MOJHOIO OCBOEHMsI MaTepuana JOJDKEH HE IpOIyCKaTh
3aHATUS. U aKTUBHO y4yacTBOBaThb B y4eOHOM mporiecce. JIeKIuu BKIIOYAIOT BCE TEMBI U
OCHOBHBIE BONIPOCHl TEOPUHM M NpakTHKU. Jlng makcumanbHON 3((PEeKTUBHOCTH H3YUYEHHUS
HEO0OXOJIMMO TIOCTOSTHHO BECTH KOHCIIEKT JIEKIIMH, 3HAaTh PEKOMEHAYEMYIO MpernoaaBaTeieM
JUTEPATypy, MO3BOJSIOUIYIO JOMOJHUTh 3HAHMUS M JIydlle MOATOTOBUTHCS K MPAKTUUECKUM
3aHSTHSIM.

B cooTtBercTBMM ¢ y4eOHBIM IJJAHOM Ha KaXIyH0 TEMY BBIIEICHO HEO0O0XO0AUMOE
KOJIMYECTBO YaCOB IMPAKTUYECKUX 3aHATHH, KOTOPbIE MPOBOJATCA B COOTBETCTBHH C BOIIPOCAMH,
PEKOMEHJIOBaHHBIMU K H3y4EHHIO 10 OmNpeAeleHHbIM TemaMm. OOydaromiyecs JOJDKHBI
PEryJIsipHO TOTOBUTHCS K IPAKTUYECKUM 3aHATHSAM M y4yacTBOBATh B OOCYXJEHHHM BOIIPOCOB.
IIpy mnoAroTroBke K 3aHATUAM ClEAyeT pPYKOBOACTBOBATbCA KOHCIEKTOM JIEKLUH U
pEeKOMEHZI0BaHHOU JuTeparypoil. TemaTuueckuil IulaH JUCHMILIMHBI, y4eOHO-METOJUUYECKUe
MaTepHallbl, a TAKXKE CIIMCOK PEKOMEHI0BaHHOM JIMTEpaTyphl IPUBEJICHBI B paboueil porpaMMe.

Memoouueckue pekomenoayuu npu pabome HaA0 KOHCHEKMOM 80 8PeMA NPOBEOCHUS
JeKyuu

B npomecce NEKIMOHHBIX 3aHATHH 1€1eCO00pa3HO KOHCHEKTHPOBATH  YueOHbBIH
MaTepuai. Iy 3TOro UCHojb3yoTCs O0IMe U YTBEpAUBIIUECS B IPAKTUKE MPaBUiIa, U IPUEMbI
KOHCIIEKTUPOBAHUS JICKLUH.

KoHcnektupoBanue jeKUMi BeAETCS B CHELHAIbHO OTBEAECHHOW MAJIsl 3TOro TeTpaj,
KOKIBIA JINCT KOTOPOM JOJDKEH MMETh TMIOJId, Ha KOTOPBIX JENAlOTCA IIOMETKH U3
PEKOMEHOBAHHOMN JIMTEPATyphl, JOMOJHSIOIIME MaTepuan MPOCIyIIaHHOW JIEKIUH, a TaKkKe
MOTYEPKUBAIOIINE 0COOYI0 BaXKHOCTh TE€X WJIM UHBIX TEOPETUYECKUX MOJI0KEHUI.

IenecooOpa3Ho 3anMCchIBaTh TEMY U IUIaH JIEKIHUH, pEKOMEHAYEMYIO JIUTEPATypy K TEMe.
3anucu pas3AenoB JEKLUUU JOJDKHBI UMETh 3arojIOBKH, MOJA3aroJIOBKH, KpacHble CTpokH. Jlis
BBIJICJICHUS PA3JIENIOB, BBIBOJOB, ONPEAEICHUI, OCHOBHBIX MJIE MOYKHO HCIOJIb30BaTh LIBETHHIE

KapaHJaliun 1 (I)JIOMaCTepLI.
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Ha3BanHbIe B JEKIIMU CCHUIKH HA IEPBOMCTOYHUKHU HAJIO TIOMETUTH Ha IMOJISAX, YTOOBI PU
CaMOCTOSTENIbHOW paboTe HAWTH U BIucaTh ux. Kaxaomy cryneHTy Heo0XoauMo BeIpaboTaTh U
MCIOJIb30BATh JOIMYCTUMBIE COKpAIICHUsI HanOoJiee pacrpoCTPaHEHHBIX TEPMUHOB U MOHATHH.

Memoouueckue peKomeHOAUUU NO ROOZOMO6KE K NPAKMUYECKUM 3AHAMUAM

Lenpto MpakTUYECKUX 3aHATUN SBISIETCS OOECIICYCHHE CBSI3W TEOPUM M IPAKTHKH.
[IpakTuyeckue 3aHATUS CONEHCTBYIOT BBIPAOOTKE Y CTYACHTOB YMEHHI M HABBIKOB IPUMEHEHUS
3HAaHUH, MMOJYYCHHBIX HA JICKIUAX M B XOJ€ CaMOCTOATENBbHOW paboThl. B Xoae mpakTuyeckux
3aHATHH CTYIEHTHl TMPHOOPETAaoT MNpO(EeCcCHOHATFHBIE YMEHUS W HaBBIKM ISl PEIICHHS
MPAKTUYECKUX 3a/1a4 U PAa3BUTHA y HUX MATEMaTHUYECKOTO MBIIUICHUS, W WHTEJUICKTyaIbHBIX
CIOCOOHOCTEH.

[IpakTudyeckne 3aHATHS TMO3BOJSAIOT YIIIYOUTh M 3aKPENHUTh TEOPETHYECKHE 3HAHUS B
HWHTEepecax NMpo(ecCHOHANBHON MoAroToBKH. OHH TO3BOJSIOT MPOJEMOHCTPHUPOBATH 3HAHUS,
YMEHHE YHTaTh W MOHWMAaTh y4eOHBIC W HAyJYHBIE MaTepHAbl, a TAKXKe MPUMEHSTh HX TpPU
peleHr KOHKPETHBIX 3a/1a9 IPUKIIAHON MaTeMaTHKH.

Jsist IOATOTOBKY K MPAKTUYECKUM 3aHSATHSM CIEAYEeT WCIOJIh30BaTh PEKOMEHIOBAHHYIO
JUTEPaTYpy U HCTOYHHUKU. ECTh OCTYIT K 3JIEKTPOHHOMY BapHaHTy KOHCIEKTa JICKITHH.

Memoouueckue pekomeHOAuUU NO OP2AHUIAUUN CAMOCHOAM ENbHOU PAGOM bl

Jns camocmosmenvHoli pabomel UMEIOTCS TOMELICHUS, OCHAIEHHBIE KOMIBIOTEPHON
TEXHUKOH C BO3MOKHOCTBIO TOJKIIOUEHHS K ceTH «VIHTepHeT» M obOecrmedeHueM J0CTyma B
ANEKTPOHHYIO OUOIHOTEKY.

Camocmosmenvnas paboma 0OYYaIOIIUXCS — CHOCOO aKTHUBHOTO, IIEJICHAIPABICHHOTO
IpUOOPETEHUS CTYICHTOM HOBBIX JUIS HETO 3HAHWH W yMEHHMH 0€3 HEeMOCPEJICTBEHHOTO YJaCTHS
B 9TOM IIporiecca npemnogaBareneil. [IoBbImeHne poau caMoCToATEIbHON pabOThl 00yYarOIIHXCs
IPY TIPOBEACHUH PA3IMYHBIX BUIOB YUEOHBIX 3aHATUH MPEIIONaraeT:

- ONTHMU3ALHNIO METOJIOB OOyUYCHUS], BHEPEHHE B Y4eOHBII MPOLIECC HOBBIX TEXHOJIOTHI
oOy4eHHs,  TNOBBIIAONINX  I[POU3BOJUTEIBHOCTh  Tpyla  IPErojaBaTeis, aKTHBHOE
UCTIOJIb30BaHNE MH()OPMALIMOHHBIX TEXHOJIOTHIA, TO3BOJISIONIMX 00ydaromemMycst B y1o0Hoe s
HETo BpeMs OCBaMBaTh y4eOHBIN MaTepual;

- COBEpILEHCTBOBAHME METOJUKU IPOBEICHUS NMPAKTUK M HAy4YHO-HCCIEN0BATEIbCKON
palboThl 00y4aromuxcs, MOCKOJIbKY MMEHHO 3TH BUABI y4yeOHOH paboThl B MEPBYIO OYepelb
TOTOBSAT O0YYaIONIUXCS K CAMOCTOATEIBHOMY BBIIIOJIHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

- MOJIEPHH3ALIMIO CUCTEMbI KypCOBOTO U JUIIJIOMHOTO MPOEKTUPOBAHMS, KOTOPas JODKHA
MOBBIIIATH POJIb CTYJIEHTA B MOJ00pE MaTepHralia, OMCKe MyTel peleHns 3a/1a4.

CamocrostenbHas paboTa MNPUBOJUT CTYAEHTAa K TIOJYYEHHIO HOBBIX 3HAHHUM,

YIIOpAAOYUCHUTIO u yTJIY6J'ICHI/IIO HMCIOIINXCA 3HaHHfI, (bOpMHpOBaHI/IIO y HETO
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npodecCHOHABHBIX HABBHIKOB W yMeHH. CaMoCTOsTENbHAS paboTa BBIMOIHAET Psit (PYHKIHI:
pa3BHBAIONIYIO; HMH(POPMAIMOHHO-00YYAIONIYI0; OPHEHTUPYIOUIYI0 U  CTUMYJIHUPYIOIIYIO;
BOCIHTHIBAIOIIYIO; UCCIIET0BATENBCKYIO.

B pamkax Kypca BBITIOJIHSIOTCS CIICAYIOIINE BUIbI CAMOCTOSITEIBHON paboThI:
1) mpopaboTka yueOHOTO MaTeprana (1o KOHCIEKTaM, Y4eOHOM 1 HaydHOU JTUTepaType);

2) BBINIOJIHEHUE PA3HOYPOBHEBBIX 3a7au U 3aJaHUM;

3) paboTa ¢ TecTaM¥ U BOIIPOCAMH ISl CAMOIIPOBEPKH;

4) BBIMOJTHEHUE UTOTOBOW KOHTPOJIBHOM pabOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOTo Hadala OCBOCHHS Kypca paboTaTh ¢ INTepaTypoil u
npeularaéMbIMH 33IaHUSIMU B (DOpMe TTOATOTOBKH K OYEPEIHOMY ayAMTOPHOMY 3aHATHIO. [Ipn
ATOM aKTYaJM3UPYIOTCS MMEIOLINECS 3HAHUS, a TaKkKe co3laercs 0a3a Ui yCBOSHUS HOBOTO
MaTepualia, BOSHUKAIOT BOTIPOCHI, OTBETHI HA KOTOPHIE CTYJICHT MOJIydaeT B ayJAUTOPHUH.

Heo0xommMo OTMETHTB, YTO HEKOTOpPBIE 3aJaHUs ISl CaMOCTOSTENFHOW PabOTHI IO
Kypcy UMEIOT ompezaeieHnyto cnenuduky. [Ipu ocBoeHHH Kypca CTYISHT MOXET TOJIh30BaTHCS
OnOIMOTEKON By3a, KOTOpas B TOJHOW Mepe olecredeHa COOTBETCTBYIOIIEH JIMTEPATypOH.
3HAUUTENbHYIO NTOMOIb B MOATOTOBKE K OYEPEAHOMY 3aHATHIO MOKET OKa3aTh MMEIOLIUICS B
y4e0HO-METOAMYECKOM KOMILJIEKCE KPATKUM KOHCHEKT JIEKUUNA U METOIMYEeCKHe PEKOMEHalun
Mo u3ydeHuio Kypca. OH XK€ MOXET HCHOJB30BaThCA M JJS 3aKpEIUICHUS MOJIy4eHHOTO B
ayIUTOpUHU MaTepuana.

CamocTtosarenbHas paboTa CTyJEHTOB MPEeIyCMOTPEeHa Y4eOHBIM IJIAHOM M BBITOJTHSAETCS
B 00s3aTebHOM MOpsAKe. 3aJaHus MPeaoXKEHbl MO0 KaKJIOM H3ydyaeMoll TemMe U MOTYT
TOTOBUTHCS MHIUBUAYAIBHO UK B rpymnme. [1o Heo0X0AMMOCTH CTYIEHT MOKET oOpalarbes 3a
KOHCyJIbTalle K MpernojaBaresio. BrimonHeHue 3alaHuil KOHTPOJIUPYETCS U OLIEHUBAETCS
MIPEroIaBaTeNIeM.

Jlis  yCHEemIHOTO CaMOCTOSITENIbHOTO HW3YYEHHUs MaTepuana CeroAHs HCHOJIb3YIOTCS
pasiIuyYHbIE CpeAcTBa OOyuUeHUSs, Cpeau KOTOPBIX 0co00e MECTO 3aHMMArOT WH(OPMAIMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHS U HANPABIEHHOCTU: 3JEKTPOHHBbIE YYEOHUKU M KYpPCHI JICKIIHA,
0a3pl 3a/aHUd. OJEKTPOHHBIM YYEOHHK WPEACTAaBIsIET COOONW MPOrpaMMHOE CPEACTBO,
MO3BOJISIIONIEE TMPEACTaBUTh ISl HW3YYEHHUS TEOPETUYECKUMH MaTepuall, OpraHu30BaTh
anpoOupoBaHUe, TPEHAXK M CAMOCTOATEIBHYIO TBOPUYECKYIO paboTy, MOMOTAIOIIEe CTYy/ICHTaM H
MPEroaBaTeNi0 OIEHUTh YPOBEHb 3HAHUN B OMpEACNCHHOW TeMaThKe, a TaKkkKe cojepiKaliee
HEOOXOIMMYIO CHPaBOYHYI0 HH(POPMAIUIO. DIIEKTPOHHBINM y4eOHHK MOKET WHTErpupoOBaTh B
cebe BO3MOXKHOCTH PA3UYHBIX [EJArOTMYECKUX MPOTPAMMHBIX CPEACTB: OO0YyJaroImux

nporpamMmm, CripaBO4YHUKOB, y‘lC6HBIX 0a3 JaHHBIX, TPCHAXKECPOB, KOHTPOJJIHUPYIOIIUX IIPOTrpaMM.
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Jlyiss yCIIenTHOM OpraHu3aliil CaMOCTOSTEIbHONH pa0OThl BCE AaKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hbie 00pa3oBaTellbHBIE pPecypchl B ceTd MHTEpHET: CHCTeMBl TECTUPOBAaHUS IO
pa3NMYHBIM  O0JIACTSAM, BUPTYaJIbHBIC JIEKIUH, JA0OPATOPHH, MPH OSTOM IOJIB30BATEIIO
JOCTAaTOYHO UMETh KOMITBIOTEp U TMOJAKIIOYeHUuEe K MHTepHeTy /uist TOro, YTOOBI CBA3ATHCS C
MpenogaBaTesieM, pellaTh BEHIYUCIUTENbHBIE 3a7a4d U T0JIydaTh 3HaHus. Vcnonb3oBanue cerei
YCWJIMBAET POJIb CaMOCTOSITEIbHOW pabOThI CTY/IEHTAa W TO3BOJISIET KapJAUHAIBHBIM 00pa3om
W3MEHUTh METOJUKY MpErnoJaBaHus.

CryzneHT MOJKET MOoJdy4aTh BCE 3aJaHUsl U METOJMYECKHE YKa3aHUs 4epe3 CepBep, uTo
JTAET €MY BO3MOKHOCTh NMPUBECTH B COOTBETCTBUE JIMUYHBIE BO3ZMOKHOCTH C HEOOXOAUMBIMHU JIJISI
BBITIOJTHEHUST pabOT Tpymao3arpaTtamMu. CTyAEHT UMEET BO3MOKHOCTH BBHITIOJIHATH PaboOTy oMa
WM B ayJUTOpUU. boJblioe BocnuTaTeIbHOE U 00pa30BaTEIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJie CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKAAET U MOAJIEPKUBACT
BHUMAaHUE W HMHTEPEC, TMOBBINIAET AKTUBHOCTh MAaMATH W MBIIIJICHUS, TIO3BOJISIET CTYICHTY
CBOEBPEMEHHO OOHAPYXHUTh M YCTPAHHUTH JOMYIEHHBIE OIIMOKKM M HEJOCTATKH, OOBEKTHBHO
OTIPENICTTUTh YPOBEHb CBOWX 3HAHWH, MPAKTUYECKUX yMeHHi. CamMoe TOCTYIHOE W TPOCTOe
CPEICTBO CAMOKOHTPOJISl C MPUMEHEHUEM HH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUN —
3TO psi TECTOB «On-line», KOTOpBIE MO3BOJISIIOT B PEXKUME PEeaIbHOTO BPEMEHU ONPEAETUTh CBOU
YpOBEHb BJAJCHUS NPEIMETHbIM MAaTEpUajoM, BBISIBUTH CBOM OLIMOKM U MOJYYUTh
PEKOMEHAALINY IO CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcio nureparypy MOKHO pa3fenuTh Ha y4eOHUKH U y4yeOHbIEe OCOOMS, OpUTHHATbHBIC
Hay4yHble MOHOTpaUYeCKUEe WCTOYHUKHU, HaydyHble MyOIMKAlMKU B Mepuoandeckor meyatu. U3
HUX MOXHO BBIICNTUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYI0), IOTMOJHUTEIBHYIO H
TUTEepaTypy Uil yIiyOJIeHHOTO U3YYEeHUS TUCITUILINHBIL.

N3ydyeHne IUCHUIUIMHBI ClelyeT HayMHATh C y4eOHHMKA, MOCKOJBKY YYEOHHK — 3TO
KHUra, B KOTOPOW H3JIOKEHbI OCHOBBI HAy4YHBIX 3HAHUH IO OMNPEICICHHOMY TMpEAMETY B
COOTBETCTBUHU C LIETSIMH U 33]a4aMi 00y4YeHHsI, YCTAHOBICHHBIMU IIPOTPAMMO.

[Ipu paborte ¢ nureparypoil HEOOXOAUMO YUYUTHIBATH, YTO MMEIOTCS Pa3WYHbIC BUIbI
YTEHUS, U KKl U3 HUX UCTIOJIB3YETCS Ha ONMPEJEICHHBIX 3Tanax OCBOCHUs MaTepuara.

IIpedsapumenvHoe YTE€HHE HANIPABIICHO Ha BBHISBJICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOMCK HUX 3HAYEHUs B CIPABOYHOM JMTepaType. B dYacTHOCTH, mpH UYTEHUM YKa3aHHOU
JTUTEPATypPhl HEOOXOAUMO MOAPOOHEUIITUM 00pa30M aHATU3HPOBATH MTOHSATHSI.

Cke603H0€e umeHue TIpEANoaraeT MPoUYTeHNe MaTeprana OT Havayua 10 KoHua. CKBO3HOE
YTeHHE JHUTEePATYpbl M3 MPHUBEICHHOTO CIKCKA JAaeT BO3MOXXHOCTh CTYIEHTY C(hHOpPMHpPOBATH

CBOJI OCHOBHBIX ITOHATUH U3 HByT{aCMOﬁ obnacTu u CBO6OI(HO BJIaJACTh UMM.
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Buvibopounoe — Hao0OpOT, IMEET LETBIO MOKCK U 0TOOp Marepuana. B pamkax JaHHOTO
Kypca BbIOOPOYHOE YTEHHE, KaK CII0OCOO OCBOCHUS COJEPKAHUS Kypca, JOJDKHO UCIOIb30BAThCS
IIPU MOJITOTOBKE K MPAKTUYECKUM 3aHSATHSAM 110 COOTBETCTBYIOLIUM pa3zieiiaM.

Ananumuueckoe umeHue — 3TO KPUTUYECKUH pa3z00p TEKCTa C IMOCIEAYIOIIUM €ro
KoHCTieKTHpoBaHueM. OCBOCHHE YKa3aHHBIX MOHATHH Oyner Hanboisiee 3(PQPEKTHBHBIM B TOM
cllydyae, eclii IIpYU YTCHUH TEKCTOB CTYICHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOIMPOCHL. YacTp u3
3TUX BOIpocoB chopmynrpoBana B POC B nepeuHe BonpocoB s cobdecenoBanus. Ilepeuens
3THX BOMPOCOB OTPaHUUEH, MOITOMY BaXKHO HE TOJIBKO COJEpPKAHKUE BOIPOCOB, HO CaM MPUHITHI
OCBOEHHS JIUTEPATYPHI C IIOMOIIBIO BOIIPOCOB K TEKCTaM.

Henbto uzyuaroweco 9reHus SBISIETCS TIIyOOKOE W BCECTOPOHHEE MOHMMAHHE Y4eOHOM
nHpopMmamu. EcTh HECKOJIBKO PUEMOB U3yJarOIIero YTeHUS:

- YTEHHUE T0 ATOPUTMY IMpearoiaraeT pa3ouenne nahopmMalu Ha OJOKH: Ha3BaHHE,
aBTOp, MCTOYHHMK, OCHOBHAs HIESd TEKCTa, (DaKTHUECKUI Marepuai, aHallu3 TEeKCTa IyTeM
COITOCTABJICHUSI UMEIOIITUXCS TOUYEK 3PEHHS [0 pacCMaTpUBaEMBbIM BOIIPOCaM, HOBH3HA;

- TIpHEeM TOCTAHOBKHM BOIPOCOB K TEKCTY MMEET CICAYIOIIUN aITOPUTM: MEICHHO
IIPOYUTATh TEKCT, CTAPAsCh MOHATh CMBICI M3JI0)KEHHOTO; BBIJCIUTH KIIIOUEBBIE CJIOBA B TEKCTE;
[I0CTapaThCs MOHATh OCHOBHBIE MJIEH, OJITEKCT U OO 3aMbICE aBTOPA.

- IIPUEM TE3UPOBAHMSI 3aKII0YACTCS B (POPMYIUPOBAHUM TE3UCOB B BUJIE MOJIOKEHHH,
YTBEPKJICHUH, BBIBOJIOB.

Mo>kHO 1006aBUTh U HHBIE IPUEMBL: TIPUEM pePeprUpOBaHUs, IPUEM KOMMEHTHPOBAaHHUS.

BaxHoli cocTaBistomel J000ro COJMIHOIO HAYYHOTO H3J@HMs SIBJSIETCS CIHUCOK
JUTEpaTyphl, Ha KOTOpYK ccbuiaeTcs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K Kakoil-To
oOcyxnaeMoi B TekcTe IpobiemMe Bcerza ecTb BO3MOMKHOCTb OOpaTUThCS K CIHCKY
OTHOCsLIeHca K Hel aureparypsl. B aToMm ciydae Bcs mpobiema kak Obl pa3OuBaercs Ha
COCTaBJISIIOIME YACTH, KaXJasi U3 KOTOPhIX MOXET M3ydaTbCsl OTIEIbHO OT Apyrux. Ilpu stom
BaXXHO HE TEPSITh U3 BUAA OOIIMHA KOHTEKCT U HE NOTPYXKaThCsl Ype3MEPHO B JETAIH, IOTOMY YTO
TaKuM 00pa3oM MO>KHO HE YBUJETh TJIaBHOTO.

IloaroroBka K 3adeTy JAOJDKHA IPOBOJAMTHCS HA OCHOBE JIEKLIMOHHOIO MaTepuana,
MaTepualia IPaKTUYECKUX 3aHATUH ¢ 00s3aTeNbHBIM OOpallleHHeM K OCHOBHBIM y4eOHHKaM IO
Kypcy. OTO TMO3BOJIUT HCKIIOYHUTH OIIMOKM B TIOHUMAaHUM MaTepuaya, OOJEerduT ero
OCMBICIICHHE, TPOKOMMEHTHPYET MaTepual MHOTOYHCICHHBIMH TPUMEPAMHU.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY

Dk3aMeH sBisieTcss (pOpMOIl UTOTOBOTO KOHTPOJIS 3HAHMN M yMEHHH oOydarommxcs B 3

CeMecTpe MO JAHHOW IUCUMIUIMHE, MOJYYEHHBIX Ha JIEKIMAX, MPAKTUYECKUX 3aHATUAX U B

npolecce caMoCTOATeNbHOM paboThl. OCHOBOHM /JIsl ONpENeNeHUs] OLIEHKU CIYXKHT YPOBEHb
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YCBOCHHUS OOYYAIONIMMUCS MaTrepualia, IpeIyCMOTPEHHOTO TaHHOW pabodeil mporpammoit. K
9K3aMEHY JOMYCKAIOTCS CTYICHTHI, HaOpaBmmue 36 u Oosiee Oa/IOB 1O HWTOraM TEKYIIETO U
MIPOMEKYTOUYHOTO KOHTpoJisl. Ha sx3amene cTyaeHT MoxkeT HabpaTh oT 15 1o 30 Gayios.

B mepuon moarotoBku K 9K3aMeHy, OOydaromipecss BHOBb OOpamarTcs K y4deOHO-
METOIMYECKOMY MaTepHally U 3aKPETUISIOT IPOMEXYTOUYHBIC 3HAHMS.

[MoaroToBka oOyyaromerocs K 3K3aMeHy BKJIIOYAeT TPH dTara:

- CaMOCTOATEIbHAs paboTa B TEUEHUE CEMECTPA;
- HETIOCPEJICTBEHHAs TIOATOTOBKA B JIHU, MPEIIECTBYIONINE dK3aMeHy 10 TeEMaM Kypca,
- MO/ATOTOBKA K OTBETY Ha YK3aMEHAIIMOHHBIE BOTIPOCHI.

[Ipu moaroroBke k 3k3aMeHy oOyuarouiemycs 1enecoo0pa3Ho UCHOIb30BaTh MaTepHAIIb
JEeKIUH, y4eOHO-METOJNYECKHE KOMIUIEKChI, HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO U
JIOTIOTHUTEJIBHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeIyCMOTPEHHOM pabouel mporpaMmoit
y4eOHOU TUCIUTIIIMHBI 32 CEMECTP. DK3aMEH MPOBOJIUTCS B MUCHbMEHHOM / YCTHOU (popMe.

[Ipu mpoBenennn sK3amMeHa B MUCHhMEHHOU (YCTHOM) (hopMme, BemyIIHil MmpernogaBaTeilb
COCTaBIISIET MIEpEeUeHb BOMIPOCOB, KOTOPHIE BKIIOYAIOT B C€Os TECTOBBIC 331aHUS, TEOPETUUECKHE
3amanus, 3amaud. DopMyIMpOBKa TEOPETHYECKUX 3aJaHW COBIATACT C (OPMYITHPOBKOM
MepeyHs BOIPOCOB K 3K3aMEHY, JI0OBEICHHBIX JI0 CBEJIEHUSI O0yUYaIOUIUXCsl HaKaHyHe.

B ayauropun, riae npoBOIUTCS YCTHBIM 9K3aMeH, JOKHO OJTHOBPEMEHHO HaXOJUTHCS HE
0oJiee MIECTH CTYIEHTOB Ha OJHOTO MpEIoaBaTes, IpPUHUMAIONIEro 3k3ameH. Ha moarotoBky
oTBeTa Ha OwmiieT Ha 3k3ameHe oTBoauTcs 40 munyt. [lpu npoBeneHNN MUCBMEHHOTO K3aMeHa Ha
paboty otBoMTCS 60 MUHYT.

Pezynbrar yeTHOrO (MMCHbMEHHOTO0) 3K3aMeHa BHIPKACTCS OLICHKAMM:

Ouenka «omauunoy — om 91 0o 100 6annoe — TEOPETMUECKOE COAEPKAHUE Kypca OCBOSHO
TIOJTHOCTBIO, 0€3 TMPOOENoB, HEOOXOMMbIE MPAKTHMYECKUE HABBIKM PAbOThI C OCBOCHHBIM MAaTepHAIOM
copmupoBansl. Bee mpemycMoTpeHHbIE porpamMmoii 00ydeHust y4eOHbIEe 3a/IaHKST BBIIOJHEHBI, KA4eCTBO
UX BBIIOJIHEHUS OLICHEHO 4YHCIOM OawioB, OMBKMM K MakcuMaibHOMy. Ha sKk3ameHe CTyneHT
JIEMOHCTpUpPYeT NITyOOKHE 3HAHUSI TIPETyCMOTPEHHOTO MPOrpaMMOil MaTeprana, yMeeT YeTKO, JJAKOHUYHO U
JIOTUYECKU MOCIIEIOBATENBHO OTBEYATh HA MTOCTABIEHHBIE BOIPOCHL.

Ouenka «xopouwion — om 81 00 90 6annoe — TEOPETUUECKOE COIEPKAHUE Kypca OCBOEHO,
HeoOXO0/IMBbIE TTPAKTUYECKHE HABBIKK paboOThl CPOPMUPOBAHBIL, BHIOIHEHHBIE YIEeOHBIE 3a/IaHHUsI COZIEpKaT
He3HauMTeNbHbIe OIMOKM. Ha 5K3amMeHe CTYyJIeHT JeMOHCTpUpYeT TBEPIOE 3HAHWE OCHOBHOTO
(mporpaMMHOro) Marepuiaia, YMEeT YeTKO, IPaMOTHO, 0O€3 CYIIECTBEHHbIX HETOYHOCTEH OTBeYarh Ha
TIOCTABJIEHHBIE BOIIPOCHL.

Ouenka «yooeénemeopumenvno» — om 61 0o 80 6annoé — TeOPETUUECKOE COJAEPIKAHUE
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Kypca OCBOEHO HE MOJIHOCTHIO, HEOOXOAUMBIE MPAKTHUECKUE HABBIKM PabOTHl c(HOPMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE y4eOHBIC 3aJaHusl colepxKar rpyosie ommoOku. Ha sk3amMeHe CTyaeHT
JIEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOTO MaTepHalia, OTBETBHI COJEp)KAaT HETOYHOCTH, CIabo
apryMEHTHPOBAHBI, HApyIIEHA NIOCIIEI0BATEIHHOCTD U3JI0KEHHS MaTepralia

Ouyenka «neyooeremeopumenvhoy — om 36 00 60 6ani106 — TEOPETUUECKOE
CoJepKaHWE Kypca HE OCBOCHO, HEOOXOJMMbIE NPAKTHUYECKHE HABBIKM pPAaOOTBI HE
c(OpMHUPOBaHBI, BHIIOJHEHHBIC YI€OHbIC 3aJaHUsI COACPIKAT IPyObIe OMNOKH, JTOTIOTHUTEIbHAS
caMoCTOsITeNIbHAs paboTa HaJl MaTepUaAIOM Kypca He NMPHUBENET K CYIIECTBEHHOMY TTOBBIIIEHUIO
KadecTBa BBIMOJIHEHHs Y4eOHBIX 3amaHuid. Ha SKk3aMeHe CTyIeHT NeMOHCTPHUPYET HEe3HaHHUe
3HAYUTEIBHON YacTH TPOrPaMMHOTO MaTepHaja, CYIIECTBEHHBIE OINMOKM B OTBETax Ha
BOTIPOCHI, HEYMEHHE HE3HAHWE OCHOBHBIX TIOHSTHA

OpHUEHTUPOBATbCA B MaTepuale,

JUCITUILIAHEL.

8. MarepuajibHO-TeXHUYECKOe o0ecneyeHre JUCIUTTHHBI
8.1. Tpebosanusa Kk mamepuaibHo-mexHUYECKOMY 00ecnedeHuro

Jnst peanuzanuu pabodeit mporpaMMbl JUCITUTITMHBI UMEIOTCS CIICIIMATbHBIE TIOMEIIICHUS
JUIS IPOBEJCHUS 3aHATUN JIGKIIMOHHOTO M CEMUHAPCKOI0O THIA, TPYNHOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTeCTalllH, a TaKKe MMOMEUICHUS IS
camMoCTOSITENIbHOM padoThl. CrenuanbHble MOMEIEHUS! YKOMIUIEKTOBAHbI CTIEUaTIN3UPOBAHHOM
Me0eNbl0 U TEXHUYECKUMH CpPEeICTBAa OOyUYEHHUs], CIYXKAIIUMHU Ul MpecTaBiIeHus nH(OopMalun
OO0JIBIION ayAUTOPHH.

HpI/I IIPpOBCACHUHU 3aHATUH J'ICKHI/IOHHOFO/ CEMHUHAPCKOI'0 THUIIA 3aHATHH HCIIOJIb3YIOTCA:

o HaumeHoBaHUMe MPOrpamMmbl, MPaBo Crpana Cpoxk aeiicTBus
- HCII0JIb30BAHUSA KOTOPOii MPOrpaMMHOI0 KoJ-Bo
n/n MPOUCXOKICHUSA
NpeaoCcTaBseTCs obecrneueHust
Onepayuonnasa cucmema PE/] OC. Poccuiickas 12 mecsueB 1000
Kondghueypayusa: «Pabouas cmanyusy denepauns
CucreMa OITUYECKOTO Poccuiickas 12 MecsiieB 30
pacno3naBanus Tekcta SETERE OCR ®enepanus
onss PO/ OC
JInueHsus Ha IPOrpaMMHOE Poccuiickas 12 mecsues 700
o0ecrieyeHne CpeiCTB aHTUBUPYCHOM denepanvs
3allHThI
Kaspersky Endpoint Security 011
ousneca — Cmanoapmmuuii Russian
Edition
[IpaBo ucnonb30BaHUs MPOTPAMMHOTO Poccuiickas 12 mecsitieB 1
obecrnieueHus IS MIaHUPOBAHUS U denepanus
[IPOBEACHUS OHJIAWH-MEPOIIPUATHI
(TpaHCISIIHiA, TeTeMOCTOB/ ayIno-
BUJICOKOH(EepEeHIIHI, BeOMHAPOB)
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Webinar Enterprise TOTAL 150

VY4ACMHUKOG
JIuneHsus Ha NporpaMMHOE Poccuiickas OeccpouHble 32
oOecrieueHue Ajsi BEKTOPHOTO Deneparus

rpaduyeckoro pemakTopa s
CO3/IaHUS U PEIAKTHPOBAHHUS
rpadUUecKux CXeM, YepTexei u OJI0K-
cXem

Acmo-epaghuueckuii pedaxmop

[IpenocraBienre HEUCKIIOYUTEINBHBIX Poccuiickas OeccpouHble 16
IIpaB Ha UCII0JIb30BAHUE Oenepanus
MPOTPaMMHOTO 00ecTIeueHuUs
Cucremsl

Spider Project Professional

8.2. Ocobennocmu peanuzayuu OucyunIUHbL 011 UHEATUOO8 U JIUY, C OZPAHUYEHHBIMU
603MOHCHOCMAMU 300P06bA

Jns  oOydaromuxcss C  OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  CO3JIAHBI
CTeNMaNbHbIC YCIOBUS JUISI TOJNYy4eHUsT OOpa3oBaHHs. B IensXx JOCTYMHOCTH TOJXydeHHS
BEICIIETO 00pa3oBaHUsl 1O OOpa30BaTeNbHBIM IPOrpaMMaM WHBAIMAAMHA H JIALIAMH C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbsI YHUBEPCUTETOM 00ECIIeYnBaETCS:

1. AnbprepHaTUBHas Bepcus oduIUambHOTO caiita B cetm «MHTepHeT» A
c71a00BUIAIINX;

2. JIns "HBAJIUIOB C HAPYIICHUSAMU 3peHUS (CI1a00BHUASAIINE, CICTIBIC)

- IPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydaromeMycss HEOOXOIUMYIO MOMOIIb,
nyOIupoBaHUE BCIyX CIPaBOYHON HMHGOPMAlMK O PACIUCAHUM YYEOHBIX 3aHATUN; HaAUYHe
CPEINCTB JUIsl YCHJIEHUS OCTaTOYHOTO 3peHHs, OpailieBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMUUTENCH, TMpPOrpaMM HEBU3YaJbHOTO JOCTyNma K HH(MOpPMalWU, MPOrpaMM-
CHUHTE3aTOPOB PEYH U APYrUX TEXHHUECKHX CPEJICTB MpueMa-nepenaun yueOHoi napopmMaiuu B
JOCTYIHBIX (popMax At 00yJaOIIUXCsl ¢ HAPYIICHUSIMU 3PCHHUS,;

- 3a/IaHUA [T BHITIOTHEHUS HA SK3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- THMCbMEHHbIE 3aJaHUs BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
oOyuaroumcs;

3. Jlns WHBAIUMAOB M JHI] C OTPAHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbS TO CIyXYy
(cmabocnplaniue, rryxue):

- Ha 3a4ere/’K3aMeHe MPHUCYTCTBYET AaCCHCTEHT, OKa3blBaloOIIMi o0O0yuaromeMycs
HEO0X0AUMYIO TEXHUYECKYIO MTOMOIIb C YI€TOM UHJIUBUAYAJBHBIX 0COOEHHOCTEH (OH IOMOraer
3aHATh pabodee MECTO, MepelBUraThCs, MPOYHTaTh M OGOPMUTH 3aJaHHE, B TOM YHCIE

3alluChbIBas 110/ ,Z[I/IKTOBKY);
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- 3a4eT/3K3aMEeH MPOBOIUTCSA B MUCBMEHHOU (opme;

4. Jlis MHBAIMIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS, HWMEIOIINX
HapYyLIEHHUsI OTOPHO-JBUTATEIILHOTO ammapara, CO3/JaHbl MaTEpUATbHO-TEXHUYECKUE YCIOBUS,
o0ecIeunBaroOIe BO3MOKHOCTh OECIPENATCTBEHHOIO JOCTyNa OO0ydaromuxcsi B y4deOHbIE
MOMENIeHNs, OOBEKTY NHUTAHUS, TyaJeTHbIE W Jpyrde TOMEIICHUS YHHBEPCHTETa, a TaKkKe
npeOBbIBaHUS B YKa3aHHBIX MOMEIIEHHUSIX (HaJTMUMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, TOPYIHEH
U APYrux MpUCHocoOaeHui).

- TIMChMEHHBIE 3aJaHWs BBITIONHSIIOTCS Ha KOMIIBIOTEPE CO CIICIUAIN3UPOBAHHBIM
MIPOTPaMMHBEIM 00eCTieueHHEM WITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- T10 KEJIAHUI0 00YJaoIerocs 3K3aMeH ITPOBOJUTCS B YCTHOH (opme.

OOyuarommecs: U3 Yrcia JIMI ¢ OTPAHUIEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS 00€CIICYEHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMH pecypcaMu B (hopMmax, aJanTHPOBAHHBIX K OTPAHHUYCHHSIM

WX 3JJ0POBBSL.
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9. JIucT U3MeHeHu i (10MmOJTHeHM i)

B palouyl0 mporpamMmy IO AWCHUIUIMHE «AJJIUTUBHBIE CXEMBI IS 33/a4 MaTeMaTU4ecKOn
¢u3ukn» Hampasnenuss nmoarotoBku 01.04.02 — Ilpuknagnas marematuka ¥ WHPOpPMATHKA
HanpasiieHHOCTH «Matemarnueckasi pu3uKa U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTMHU» Ha

2023-2024 y4eOHbIii TO.

Ne IlepeyeHb BHOCUMBIX
aemeHnT (myHkT) PII/] pete . o¢ . IMpumeuanue
n/n H3MEHEeHUl (JI0MOJIHeHIl)
1.
2.
3.

OO6cyx1eHa 1 peKOMEHI0BaHa Ha 3acelaHuu Kadeapbl

Ipurxnaouou mamemamury u UHGOPMAMUKY

[TpoTokos Ne 2 ot «02» centsiops 2023r.

3aB. kadeapoi A.P. beuenona
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