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AHHOTANMA

Kypc Bkitouaer cieyromue TeMbl U pas3aelibl YUCICHHOE HHTETPUPOBAHNE KECTKUX CUCTEM OOBIKHOBEHHBIX
muddepennuanbablx ypasHernuid (OY), uncieHHble METOABI PELICHHs KPaeBbIX 3a4a4 AJs KBa3H-THHEHHBIX
CHCTEeM YypaBHEHUI THNepOOIMYEecKOTO THIIA, YHCICHHBIC METOABl pPELICHUS KpaeBbIX 3ajgad  Juis
KBa3WJIMHEHHBIX CHUCTEM YpaBHEHMH NapaOOIMYecKOro THIA, HEKOTOPBIE YMCICHHBIE METOHIBl peIeHUs
KpaeBbIX 3aJa4 >JUIMNTHYECKUX ypaBHeHMH. Llenp mucnumiumHbel sABiIseTcs (OPMUPOBAHHE Y CTYICHTOB
3HAHMM U HABBIKOB IOCTPOEHUS COBPEMEHHBIX BBIYMCIHMTEIBHBIX AJTOPUTMOB AJI PEIUEHUS HEIWHEHHBIX
ypaBHEeHUI Marematnyecko ¢u3uku. K 3amayaM IUCHUIUIMHBI OTHOCATCS OCBOCHME CTYJACHTAMH 0a30BBIX
3HaHWH (NOHATHH, KOHLENUWH, METOAOB) B OOJACTH MOCTPOCHHUS BBIYHMCIMTEIBHBIX aJTOPUTMOB IS
pellleHUs] HENMHEHHBIX ypaBHEHHH MaTeMaTndecKoil (DM3MKH W HMCCIIEJIOBaHUSI CBOMCTB OJTHUX aJTOPUTMOB,
MpHOOPETEHNE TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX YMEHUH M HABBIKOB B OOJIACTH BBIYHCIHMTEIBHBIX
QITOPUTMOB JIJISl PEUICHUS HEIMHEHHBIX YPaBHEHWH MareMaTW4yecKod (U3WKH, OKa3aHWE KOHCYJIbTAluid U
MOMOILIM CTYJICHTaM B IIPOBEICHUH COOCTBEHHBIX TEOPETHUECKUX UCCIIEIOBAHUN B 00JaCTH BBHIYHCIUTEIBHOM
marematuku. [locine ocBoeHust Kypca cTyaeHT OyaeT 3HaTh (DyHIAMEHTaJbHbIE MOHSATHS, 3aKOHBI, TEOPUU
BBIUMCIIUTENBHON MaTeMaTHKH, COBPEMEHHBIE MPOOJEMBI COOTBETCTBYIOLIMX Pa3[esiOB BBIYMCIUTEIBHON
MaTeMaTUKM, MOHATUS, AKCHOMBI, METOJbl JOKA3aTeNIbCTB M Jl0Ka3aTelbCTBa OCHOBHBIX TEOPEM Kypca,
AQHAIUTHYECKHE M YHCJICHHBIE TOAXOABI M METOABI JUIS pELICHUS TUIOBBIX MNPHUKIAAHBIX 3a7ad
BBIYMCIUTENbHONW MareMaTtukd. OH OyZeT yMmMeTh HMOHMMaTh IOCTAaBJICHHYIO 3a/ady, HCIOJIb30BAaTh CBOU
3HaHUS AJIs pelieHus] PyHIaMEeHTAIbHBIX U IPUKJIaIHBIX 3a7a4, OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1ad,
CTpPOro J0Ka3bIBaTh WJIM OIPOBEPIaTh YTBEPXKIEHUE, CAMOCTOATEIILHO HAXOAUTh aJIFOPUTMBI PELICHUs 3a/ad,
B TOM 4YMCJI€ U HECTAHJAPTHBIX, H MPOBOAUTH UX AHAJIN3, CAMOCTOSITEIEHO BUAETH CIEACTBUS MOIYYEHHBIX
pe3yabTaToB, TOYHO MPEACTaBUTh MaTeMaTHYeCKHe 3HAHMSA B OOJIACTH M3y4aeMoOro Kypca B YCTHOW H
MACEMEHHOH (opMme. A Taxke OH OyleT BIaJeTh HaBBIKAMHU OCBOCHHS OONBIIOTO 0ObeMa WHGOpMaIluu U
pemieHnss  3aj1ad, HaBBIKAMHM CAMOCTOSITENBHOW paboThl M OCBOCHUS HOBBIX IMCLUIUIMH, KyJIBTYPOH
MMOCTAaHOBKH, aHAJIN3a U PEIICHUSI MaTeMaTHYE€CKHUX U MPHUKIAJHBIX 33734, TPEOYIOMUX sl CBOETO PeIeHUs
UCIOJb30BaHUSI M3Y4aeMbIX B Kypce MAareMaTWdecKuUX IIOAXOA0B M METONOB, IPEIMETHBIM S3BIKOM
BBIYMCIUTENBHON MaTéMaTUKW W HABBIKAMU TPaMOTHOTO ONMCAHUS pEIIeHMs 3aJad M IpenCcTaBICHUS
[IOJIyYEHHBIX PE3yJbTaTOB.

1. lean u 3apa4n

Henp AucoMnInHBI
¢dbopMUpOBaHUE y CTYIEHTOB 3HAHMM W  HABBIKOB ITOCTPOEHHS COBPEMEHHBIX BBIYMCIMTEIBHBIX
ITOPUTMOB TSI PELLICHUSI HEJTMHEHHBIX YPaBHEHUI MaTeMaTHYeCKON (HU3UKH.

33]13‘[]([ JAUCHUIIINHBI

* OCBOCHHE CTYJCHTaMH 0a30BbIX 3HAHWH (MOHSATHM, KOHIEMIIHMA, METOIOB) B OOJACTH MOCTPOCHHS
BBIYHCIIUTEBHBIX aJTOPUTMOB IS PEIICHHUS HEIMHEWHBIX ypaBHEHWW MaTreMaTH4ecKOW (Qu3uku u
WCCJIeIOBAaHUS CBOMCTB ATHX aJITOPUTMOB;

* NpuOOpeTeHHE TEOPETUUECKUX 3HAHMM M MPAKTUUYECKUX YMEHHH M HaBBIKOB B 00JacTu
BBIUMCIIUTENBHBIX AJITOPUTMOB JUIS PELICHUS HEIMHEHHBIX YpaBHEHUH MaTeMaTHYECKON (PU3UKH;

¢ OKa3aHuc KOHCYJ’ILTaI_II/Iﬁ U noMomu CTyACHTaM B IIPOBCIACHUU COOCTBEHHEIX TCOPCTUICCKUX
HUCCJICIOBAHUM B 001aCTH BBEIYMCIIMTEIHHON MaTEMAaTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh

ONTUMAJILHBIEC CITOCOOBI X PEIICHUs, UCXOS U3
JNEHCTBYIONIUX MMPABOBBIX HOPM, UMEIOIIIHUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI




OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B MPOHU3BOIUTH KOJIMYECTBEHHBIC PACUETHI U OLICHKH

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINeCs JOJDKHBI
3HATh:
| ¢pyHIaMeHTaIbHbBIC TIOHATHS, 3aKOHBI, TECOPUH BBIYHUCIUTEILHON MaTEeMaTHKH;
[ coBpeMeHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX Pa3AeiIOB BHIYACIUTEIHLHON MaTEMAaTHKH;
[| IOHATHS, aKCHOMBI, METOIbI JIOKAa3aTeIbCTB U JI0KA3aTeNIbCTBA OCHOBHBIX TEOPEM Kypca;
[l aHaJNMTUYECKUE W YUCIICHHBIC TOIXOIBI M METOABI Ul PEIICHHs THIIOBBIX NPHKIAJHBIX 3a1a4
BBIYHCIIUTEIILHOI MaTeMaTHKH.
YMETb:
(| IOHUMATh TIOCTABJICHHYIO 33/1a4Y;
[ MCTIONB30BaTh CBOM 3HAHUS VIS pelieHHs (DyHIaMEHTaIbHBIX U PUKJIAJIHBIX 33124,
[| OLleHUBATh KOPPEKTHOCTH TOCTAHOBOK 3a/1a4;
[} cTpOro TOKa3bIBaTh WM ONPOBEPraTh YTBEPKICHHUE;
[l caMOCTOSITENBHO HAaXOAWTh AITOPUTMBI PEIICHUs 3a]a4, B TOM YHCIEC W HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
(] caMOCTOSITENIFHO BUCTH CJICICTBUS MOIyYCHHBIX PE3YJIbTaTOB;
] TOYHO MPEJCTaBUTh MAaTeMaTUUECKUE 3HAHUS B 00JaCTH M3y4aeMOT0 Kypca B YCTHOH M MUCHMEHHOM
dopme.
BJIQJICT!
] HaBBIKAMH OCBOCHUS 0OJIBIIOr0 00beMa HH(POPMAIMU U PELICHUS 3a71ad;
[| HaBBIKAMH CAMOCTOSITEIILHOM PaOOThl M OCBOCHHS HOBBIX JIUCLUILIMH;
[ KynbTypOil TIOCTAaHOBKH, aHAJIM3a W PEIICHHS MaTeMaTWYeCKHX W MPHUKIAIHBIX 3a1a4, TPeOyIOHx
JUISL CBOETO PEIICHUS UCTIOIb30BAHMS U3Y4aeMbIX B KypCe MaTeMaTHUECKHX MOAXO0I0B U METO/IOB;
] IpeIMETHBIM SI3BIKOM BBIYMCIIUTEIBHON MAaTeMaTHKH Y HABBIKAMH I'PAaMOTHOTO OMHCAHUS PELICHUS
3a/1a4 U TPEJCTABICHUS MOJYyYCHHBIX PE3yJIbTaTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

UnclneHHOE WHTETPUPOBAHHUE IKECTKHX
1 CHUCTEM OOBIKHOBEHHBIX 7 7 7
muddepennmanbabix ypasaenuit (OY).

HucneHHble METOABl PELICHUS KpPaeBbIX
2 3a7a4  JJIS1  KBa3WJIMHEHHBIX  CHCTEM 7 7 7
YpaBHEHUH runepOoIMIeCcKOro TUTIA.

UwncneHHbIE METOIbl PEIIeHUS] KPaeBbIX
3 3a4a4  JUIS  KBA3WJIMHEHHBIX  CHCTEM 8 8 8
ypaBHEHU MapaboIMueCcKOro THIIa

Hexotopsie YHCIICHHBIC METO/bI

4 peIIeHns] KpaeBbIX 3a7a4 UM THYECKUX 8 8 8
YpaBHEHUN.

Nroro gacos 30 30 30

ITonroToBka k 3K3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. YncneHHOe MHTETPUPOBAHUE JKECTKUX CHCTEM OOBIKHOBEHHBIX AH((depeHIHanbHbIX YpaBHEHUN

(OITY).

1.1. Kecrkue cucremsr O Y. IIpocreiimme npumepsl. KauecTBeHHast KapTHHA IOBEACHUS PELICHUH.
1.2. A u L — ycroituuBbie cxembl i xecTkux cucteM OJ]Y, ®ecTko- yCTOMYNBEIE 1 MOHOTOHHBIC
CXEMBI.

1.3. JIByxtoueunbie cxembl (Pynre-KyTra) mist cucteM OOBIKHOBEHHBIX JU(depeHIIHATLHBIX
YpaBHEHUI1: SIBHBIE, [TOYSBHbIC, HESIBHBIC. YCIOBHSI alllIPOKCUMAIUH.

1.4. Jlunelinpie MHOTOIIArOBBIe cXeMbl (Anamca) /Ui cucTeM OOBIKHOBEHHBIX TU(epeHIHalIbHBIX
YpaBHEHUII: SIBHBIE U HESIBHBIE CXEMBI. YCJIOBUSI alllIPOKCUMALIUH.

1.5. JluHediHblE MHOTOLIATOBBIE CXEMbl JUIA HIPOJOJDKEHHBIX CHUCTEM  OOBIKHOBEHHBIX
muddepeHManbHEIX  ypaBHEHHH (cxembl OOpemikoBa): sSBHbIE W HESBHBIC CXEMbl. YCIIOBHS
anmpOKCUMAIIHH.

1.6. UrepanmoHHbie METOABI PEIICHUS] HEIMHEWHBIX CHCTEM B CIydyae HESBHBIX U IOJIYSBHBIX
CXEM.

2. YucieHHble METOIbl pEIIEHUS KpaeBbIX 3a4ad A KBa3WIMHEHHBIX CHCTEM YpaBHEHUH
rUnepOoINIeCcKOro THIIA.

2.1. Cucremsl ypaBHeHwii runepbonuueckoro tuna (CYI'T). Xapakrepuctuueckas Hopma
ypaBHeHuil. JluBepreHTHas ¢opma ypaBHEHHMH, COXpaHEHHE AMBEPIeHTHOH QopMbl m1pu
npeo0pa3oBaHNM HE3aBHCHUMBIX NepeMeHHbIX. [IpofomkeHnble (pacpennsle) cucteMbl. CHCTEMBI
ypaBHEHUI TUNEpOOINUECKOro THIA Ha rpadax (MepexoaHble yIapHO-BOJIHOBBIE MMPOLIECCHI B CETSX).
[TocranoBka kpaeBbix ycnoBuil. [Ipumepst CYI'T — ypaBHeHUS ra3oBoi AMHAMUKH, MEJIKON BOJBI,
MarHUTOra30AMHAMUKH, YNPYro-1eGOpMUPYEMbIX Tel, HHTEHCHUBHOIO JOPOXKHOTO JIBHXKCHHS,
ANEKTPOIHEPTeTHYECKHUX ceTel u 1ip. MIX xapakTepucTHuecKast U TUBEpreHTHas (OpMBI.

2.2. Tlpocreiimee ypaBHenue mnepeHoca (YII). PasnoctHble cxembl mis YII B mpoctpaHcTBe
HEoTpelIeNIeHHbIX K03 (uumeHToB. VYcnoBus amnmpokcumaluu M ycrouuBoctd. Kpurepuu
MOHOTOHHOCTH Pa3HOCTHBIX cxeM (Dpunpuxca, [omyHoBa, Xaprena, Ban Jlupa). MOHOTOHHBIE 11O
@puapuxcy cxembl B IMPOCTPAHCTBE HEONPEACICHHBIX KOA(PPHUIMEHTOB (CXEMBI C MOJOXKHUTEILHON
an-MpOKCUMAIINEH ).

2.3. CxeMbl MOBBIIMICHHOTO MOpPSAKA allpPOKCUMAaLUU AJIsl ypaBHeHHs epeHoca. HeBo3amoxHOCTH
[IOCTPOCHHUS JINHEHHBIX, MOHOTOHHBIX 110 Dpuipuxcy cxeM C MOPAAKOM ANIPOKCHUMAIUMM BbIIIE
nepsoro. ['ubpunnsie (TVD) cxemsr.

2.4. CxeMbpl TOBBILICHHOTO TMOPAJKAa AaNIpPOKCHMAlMH ISl ypaBHEHHs IE€peHoca Ha
HEepaCIIMPSIOMUXCS CeTOUHBIX IadiaoHax. MeToa napaMeTpudeckoi KOppEeKINU Pa3HOCTHBIX CXEM.
2.5. Pa3HOCTHBIE CXEMBI B MPOCTPAHCTBE CETOYHBIX (pyHKIMi. MoHoToHHBIE IO Ban Jlupy cxembl
MOBBIIICHHOTO TIOPSIKA aNNpPOKCHMAalMM B MPOCTPAaHCTBE ceToyHbIX (GyHKuuid. OOoOmeHue
KPUTEPUEB MOHOTOHHOCTH Ha CIy4ail MHOTOCJIOMHBIX CETOYHBIX mabmoHOB. MoHOTOHHBIE 10 Ban
Jlupy cxeMbl MOBBIIIEHHOTO MOpPSAKA alIpOKCHUMALWU IS MHOTOCIIOMHBIX M HEPaCIIUPAIOLIUXCS
CETOYHBIX Ia0JIOHOB.

2.6. O6001IeHne pa3HOCTHBIX CXEM JUIsl ypaBHEHUS MEepPeHoca Ha ciaydaid KBa3HJIMHEHHON CHCTEeMBbI
ypaBHeHuil runepOonuyeckoro Tumna. KoHcepBaTuBHBIE CXeMBbl. PellleHue CEeTOuHBIX ypaBHEHUil B
Cllydae HESIBHBIX CXEM.

2.7. llpumepsl: siBHBIE cxeMbl Kypanta — U3akcona — Puca u ee koHcepBaTuBHBIN BapuaHT. CXeMbl
[1.Jlakca, Jlakca — Benapodda, Makkopmaka, buma-Yopmunra, B.PycanoBa. HesBHbIE cxeMmbr
Kapncona, Jlangpay — Meiimana — XanarHukoBa, baOeHko. ['mOpugHble CXEMBI M CXEMBI CO
crnaxuBanneM (Penopenko, bopuca — byka, TVD — cxemsr).



2.8. O6o0uIeHne pa3HOCTHBIX CXeM JUIsS KBa3WJIMHEWHON CHCTEMbl YpaBHEHUH THUIEPOOIMUYECKOTO
TUIa Ha MHOTOMEpHBIA ciaydail. MeToabl pacHieIUIeHHs MO IPOCTPAHCTBEHHBIM MEPEMEHHBIM B
Clly4ae KaHOHMYECKOH 00JacTH MHTErPHUPOBaHUS. METOIbl Ha HECTPYKTYPUPOBAHHBIX CETKaX JUIs
pEIICHNUS B CIIOKHBIX, B TOM YHCIIE MHOTOCBSI3HBIX 00JIacTsX.

3. UYucieHHblE METOABI pEHICHUS KpaeBbIX 3afad Ul KBa3WIMHEHWHBIX CHCTEM YpaBHEHHH
napaboIMYeCcKOro THIIa

3.1. KpaszunuHeiiHble napaboinuyecKue ypaBHEHHsI M CHCTEMBI. ABTOMOJIeNbHAS 3ajada o Oeryiei
BOJTHE.

3.2. Pa3HOCTHBIE CXEMBI Ui MPOCTEHINEro YpaBHEHHS TEMJIONPOBOJHOCTH B IPOCTPAHCTBE
HeompeneneHHbIX  Kod(hduuueHToB.  MOHOTOHHBIE  CXeMBl  (CXeMbl C  MOJOXHUTEIbHOMN
anIpoKCUManueil) ¢ MopsiAKOM aNnpOKCUMALIH U .

3.3.06001eHue pa3HOCTHBIX CXEM JJIsl YPaBHEHUS TEIUIONPO-BOIHOCTH Ha CIIy4all KBa3WJIMHEHHBIX
ypaBHeHUl M cucrteM mnapabonudeckoro Tuna. KoHcepBaruBHbBIE cxeMbl. Pacumiersienue 1o
"(huznueckum npoueccam".

3.4.06001eHue pa3HOCTHBIX CXeM IS KBa3WJIMHEHHOM cHCTEMBbl ypaBHEHUH apaboIndecKoro Tua
Ha MHOTOMEpHBIH ciydail. MeTozbl pacuieruieHus 0 HPOCTPAHCTBEHHBIM NEPEMEHHBIM M METO/IbI
Ha HECTPYKTYPHUPOBAHHBIX CETKAaX IJISl PELICHHUS B CIOKHBIX, B TOM YHCJIE€ MHOTOCBSI3HBIX 00JacTAX
MHTETPUPOBAHMUSL.

4. HexoTopble YMCICHHbIE METObI PELICHUS KPAEBbIX 3aJad UIMITUYECKUX YPaBHECHUH.

4.1. Ipocreiimue ypaBHEHUS JUIANITHYSCKOTO TUIA U €0 PA3HOCTHBIC armpoKcuManud. CXeMBI C
TIOJIOKUTEIHHON aNMpOKCUMAIIMEN B Clydae PeryyIapHBIX U HEPETYISIPHBIX (HECTPYKTYPHUPOBAHHBIX )
CETOK.

4.2. HexoTopble UTEpALlMOHHBIE METO/IbI PEIICHUS CETOYHBIX YpaBHEHUI. MeToa mpoCcToi UTepaluu.
VYcnoBust CXOMUMOCTH, ONTHUMAIILHBIN BRIOOP UTEPAIIMOHHOTO mapamerpa. *UeOblmeBckoe yecKopeHue
CXONUMOCTH [JJIi METOJa MPOCTOM HTEpalld, €ro HEYCTOMYUBOCTb U  PEryJspu3aius
(ynopsiiounBaHie UTEPATUOHHBIX TAPAMETPOB).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHas ayquTopHsi OCHAIIEHHAs MYJIBTUMEIHHHBIM IIPOEKTOPOM, SKPAaHOM U IEPCOHATBHBIMHU
KOMIIbIOTEPaMH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTEparypa
1. MOHOTOHHBIE Pa3HOCTHBIE CXEMbI BEICOKOTO TIOPSIJIKA aIMPOKCUMAIIMHN JJIsl CHCTEM YpPaBHEHUH
runepOonudeckoro Tuna [Tekcr] : yueb. mocobue ais By3oB / A. A. Xomnonos, I1. C. Ytkus, A. C.
XononoB ; M-Bo oOpa3oBanus 1 Hayku P®, Mock. ¢us.-texH. uH-T (roc. yH-T) .— M. : MOTH, 2015
—069c.
2. CeTo4HO - xapakrepuctudeckue arnciaeHasie metoasl [ Texct] /K. M. Maromeronos, A. C. Xo1010B,
yue0. mocobue i OakanaBpuara u Mmaructparypsl. M., FOpaiit, 2019

JomnonHurensHas aureparypa
1. Yucnennsie meronsl [Tekcr] : B 2 kH. : yueObnuk 1y By3oB / H. H. Kanutkun, E. A. Anprmaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [Ipuknagnas Maremarnka u nHpopMaruka) .—
Ka. 1 : Uncnennsiii ananus. - 2013. - 304 c.
2. Yucnennsie Metonsl [Texct] : B 2 kH. : yaeOonuk i By3os / H. H. Kanmutkun, [1. B. Kopsikun .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremaruka u nHpopMaruka) .—
KH. 2 : Mertoap! matemarudeckoii ¢pusuku. - 2013. - 304 c.
3. Meroipl pelieHust CeTOUHBIX ypaBHeHul [Tekcr] : yueb. mocobue ans By30B / A. A. Camapckuid, E.
C. HukonmaeB .— M. : Hayka, 1978 .— 592 c.
4. Brenenne B BRIYHCIUTENBbHYIO (pr3uKy [Tekcr] : [yue6. mocobue mis By3os] / P. I1. ®enopenko ; mox
pen. A. W. JlobanoBa .— 2-¢ u31., ucnp. u jon. — Jlonronpyaasiii : Matennext, 2008 .— 504 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/computational _mathematics/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Mporpammusblii kommeke: KoMiniekr g1aboparopHeix paboT 1o Kypey "HennHeiHbIe BBIYUCTUTENbHEIC
mporecch'.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, m3yuaronii kypc HBII, momkeH ¢ omHON CTOpPOHBI, OBIAJETh OOIUM TOHATHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHUSA W IOHATH,
AKCHUOMBI, MCTObI 1OKAa3aTCJILCTB.

Yeneninoe ocBoeHHE Kypca TpeOyeT HanpsKEHHOM CaMOCTOSTENbHOM paboThl CTyAeHTA.

B mporpamme kypca npruBeA€HO MUHUMAJIBHO HEOOX0ANMOE BpeMs 1Sl paboThI CTy/AEHTa HaJl TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— npopaboTKy yueOHOro marepuasa (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHOW IuTeparype),
MOATOTOBKY OTBETOB HAa BOINPOCHL, MPEIHA3HAYEHHBIX JJISI  CaMOCTOSTEIbHOTO  H3y4YeHHUs,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaraéMblX CTYJJeHTaM B KaueCTBE KypCOBOT'O 3aJJaHus,

— TMOJATOTOBKY K JTa00paTopHBIM padoram, auddepeHInpoBaHHOMY 3a4ETy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUyaJ bHBIX KOHCYIIBTALIUH.

[MTokazaTeneM BiIaJeHUsI MAaTEPUAIIOM CITY)KHT YMEHHE peIIaTh 3a/1auu.

Jns popMupoBaHUsl YMEHUSI IPUMEHSITh TEOPETUUECKUE 3HAHUS HA MPAKTUKE CTYACHTY HEOOXOIHMO
pemath Kak MOKHO OOJIbIIIe 3a/1a4.

ITpu pemenun 3amad Kakaoe AEHCTBHE HEOOXOAMMO apryMEHTHpPOBATh, CCBHLIAACH HAa HM3BECTHBIC
TEOPETUYECKUE CBEIICHHUS.

Baxmno ,I[O6I/ITBC$I MNOHUMAHUA U3y4acMOTI0 MaTepuajid, a HC MCXaHUYICCKOI0 €ro 3alilOMUHAHUA.

[Ipu 3arpynHeHHH U3yYeHUS! OTACIBHBIX TE€M, BOIPOCOB, CIEAYET O0OpaIlaThCs 32 KOHCYNBTAMSIMU K
JIEKTOPY WJIH IIPENOAABATENI0, BeAylIeMy J1a00paTopHble paboTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: I1.C. YTkuH, KaHa. ¢u3.-MaT. HAyK, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(byHIaMeHTaIbHbIC 3HAHUS, IOTYYCHHBIC B MPOHM3BOIUTH KOJMYECTBEHHBIC PACUETHI U OLCHKH

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIi
B pesynbrare u3ydeHus AUCIUTUIMHBL «HelnrHeHbIe BEIYUCIUTENBHBIC TIPOIIECChI) 00YYarONUiCs JOIKEH:

3HATH:
| ¢pyHIaMEeHTAIIbHbIC TIOHATHS, 3aKOHBI, TECOPUH BBIYUCIUTEIILHON MaTEeMaTHKH;
[ coBpeMeHHbIEe IPOOIJIEMBI COOTBETCTBYIOIUX Pa3/AeiIOB BHIYUCIUTEIHLHON MAaTEMAaTHKH;
[| IOHATHS, aKCHOMBI, METOIbI JIOKAa3aTeIbCTB U JI0KA3aTeNIbCTBA OCHOBHBIX TEOPEM Kypca;
[l aHaJIMTUYECKHWE W YUCIICHHBIC TOIXOIBI M METOABI Ul PEIICHHs THIIOBBIX NPHKIAJHBIX 3a1a4
BBIYHCIIUTENILHOI MaTeMaTHKH.
yMeThb:
(| IOHUMATh IOCTABJICHHYIO 33/1a4Y;
[ MCTIONB30BaTh CBOM 3HAHUS VIS pelieHus (yHIaMEHTaIbHBIX U TPUKJIAIHBIX 3a]1a4;
[| OLleHUBATh KOPPEKTHOCTH TOCTAHOBOK 3a/1a4;
[} cTpOro TOKa3bIBaTh WM ONPOBEPraTh YTBEPKICHHUE;
[l caMOCTOSITENBHO HAaXOAWTh AITOPUTMBI PEIICHUS 3a]a4, B TOM YHCIE€ W HECTaHAAPTHBHIX, U
MPOBOJIUTH UX aHAJIH3;
] caMOCTOSITEJIHO BUAETH CIICICTBUS MOITyYCHHBIX PE3YJIbTaTOB;
] TOYHO MPEJCTaBUTh MAaTeMaTUUECKUE 3HAHUS B 00JaCTH M3y4aeMOT0 Kypca B YCTHOH M MUCHMEHHOM
dopme.
BJIaJIeTh:
) HaBBIKAMH OCBOCHUS 00JIBIIOr0 00beMa HH(POPMAIMU U PELICHUS 3a71ad;
[| HaBBIKAMH CAMOCTOSITEIILHOM PaOOThl M OCBOCHHS HOBBIX JIUCLUILIMH;
[ KynbTypOil TIOCTAaHOBKH, aHAJIM3a W PEIICHHS MaTeMaTWYeCKHX W MPHUKIAIHBIX 3a1a4, TPeOyIOIHx
JUISL CBOETO PEIICHUS UCTIOIb30BAHMS U3y4aeMbIX B KypCe MaTeMaTHUECKHX MOAXO0I0B U METO/IOB;
] IpeMETHBIM SI3bIKOM BBIYMCIUTEIBHON MAaTeMaTHKH Y HABBIKAMH I'PAaMOTHOTO OMHMCAHUS PELICHUS
3a/1a4 U MPEJCTABICHUS MOJYYCHHBIX PE3yIbTaTOB.

3. [lepevyens THNOBBIX (IPHMEPHBIX) BOMPOCOB, 32/1aHMIi, T€M /15l MOATOTOBKHU K TEKYIeMY KOHTPOJIIO
cM. (aii.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

cM. (aii.

Kputepun oniennBanus
cM. (aii.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

cM. (ai.



3. IlepeyeHb THNOBBIX KOHTPOJBHBIX 3a/IaHUM, MCHOJb3YyeMBIX /ISl OIEHKW 3HAHWW,
YMeHHii, HABBHIKOB

[MpomexyrouHasi aTTecTanusi 1Mo aucuuIuinHe «HenuHelHbIe BBIYUCIUTEIBHBIC MPOIIECCH
ocymectBisiercss B ¢dopme muddepennupoBanHoro 3auderta. JuddepeHupoBaHHbIl 3aueT
NPOBOJMTCS IO WMTOraM CHAa4d TPeX 3aJaHui, KaKI0C M3 KOTOPhIX BKJIIOYAaeT B ceOs
1ab0paTopHyt0 pabOTy M MUCBMEHHBIM TECT, U MyTeM OpPraHU3alUH CICHUAIBLHOIO OIpoca,
IIPOBOJMMOTIO B MUCbMEHHOU (hopMe (MTOroBast KOHTpOJbHasE padoTa).

[IpuMep nUCEMEHHOTO TeCTa IIPU Claye NEPBOro 3aJaHU:

1 Jlnisi 9MCTICHHOTO MHTETPUPOBaHUS ypaBHEeHHUs Ui+ aux = 0, a = const, paccmarpuBaercs
CIeayromas cXemMa ¢ IepecueToOM:

( n+l/2 u" +u" ) 2 u" —u"

HJrl 2 m+l

J +a m+1 m_ O,

2'/2 h

n+1/2 n+17
[u::rl_ unm+a um+l/2 u m-1/2 — O

h h
OrnpenenuThb MOPSA0K anmpOKCUMAIIUU JaHHOU cxeMbl (3 Oaia).
2. PacmpoCTpaHEHHE IUIOCKHMX 3BYKOBBIX BOJIH B Ta3€ OIUCHIBAETCS CIEMYIONMIEN CHCTEMOM
YPAaBHEHUN:

(au 1 ap_o
lat Py ox
|8p+pCz ou 0,
ot °°ax

rje U ¥ p — MaJible OTKJIOHEHHUSI CKOPOCTH U JIaBJICHUS OT UX 3HAYEHUU B HEBO3MYILEHHOU cpee,
po U Co — MOCTOSIHHBIE IUIOTHOCTh Cpelbl U CKOPOCTh 3ByKa B HeW. JlokazaTb, 4To JaHHas
cucTeMa ypaBHeHHH uMeeT runepOonmueckuii Tun (1 Gamt), BeIMUCaTh JJIS HEe WHBAPUAHTHI
Pumana (1 6aym) 1 moctpouth pasHOCTHYIO cxemy Jlakca-Benapodda nns ee pemenns (1 6amn).
3. PaccMarpuBaercs 3anada Pumana Ui OJHOMEPHON CHCTEMbI YpaBHEHMH Diiiepa ra3oBoi
muHamMuku. [lapameTpsl cieBa oT mepBoHaudaiabHOTO paspeiBa: pL = 1.0, p. = 1.0, u. = 1.0.
Hcnonws3ys ananu3 Ha (a30BOM IIOCKOCTH COCTOSIHME (U, p), MPUBECTH KaKOW-TMO0 Habop
apaMmeTpoB PR, PR, Ur CIIpaBa OT pa3pbiBa, YTOOBI B pe3ysibTaTe pacnajaa paspbiBa oOpa3zoBaiach
KoH(uUrypauus u3:

d)  yoapHOW BOJIHBI, JBHXKYIICHCS BIPABO, KOHTAKTHOTO pa3pbiBa W BOJHBI Pa3peIKCHUS,
nBUKyIIeics BieBo (1.5 6anna);

b)  yagapHOW BOJIHBI, JBMXKYIICHUCS BJIEBO, KOHTAKTHOTO pPa3pbiBa W BOJHBI Pa3peKeHHS,
IBUKYIIelics Bipaso (1.5 O6anna).

[Tpumep nabopatopHoit pabOTHI MO MEPBOMY 33JaHHUIO MOJIPOOHO OMUCAH B y4eOHOM MOcoOuuU
o Kypcy:

Xononos, A.A., Ytkun, I1.C., Xonomo, A.C. MOHOTOHHbIE PA3HOCTHBIE CXEMBI BBICOKOIO
MOPSIJIKA aNMPOKCUMAIIUU JUISI CUCTEM ypaBHEHUI TUIepOoIMYecKoro THIa: yueOHoe mocobue. —
M.: M®TH, 2015. - 69 C,

pa3MeIleHHOM Ha caiite uHcTuTyTa: https://mipt.ru/upload/medialibrary/ebb/Hyperbolic.pdf.

[Tpumep UTOrOBOM KOHTPOJIBHON PabOTHI:
1. JIng omHOMEpHBIX ypaBHEHUHN ra30BOM TUHAMUKU:
Ui+ =0, x €[0,1],

U(V) ={p, pu, e}, F(V) ={pu, pu® + p, u(e + p)}",
V={pud  e=ps+050°, p=py-le,



M3BECTHO, UTO B HeKOTopr‘/'I MOMCHT BpPEMCHH B TOYKaX X = Obu=cux=1u> C, rae C —
CKOPOCTH 3ByKa. OIpenenuTe, CKOJIBKO TPAaHUYHBIX YCIOBHI MOHAIOOUTCS 3a7aTh B KXIOW W3
Touek X = 0 u X = 1 (7 6amwioB).
2. Jlns ogHOMEpHOW HENWHEHHON CHCTEMBl TUIEPOOJIMYECKOTo THUMA, 3aluCaHHON B
TMBEPreHTHOU (hopme:
U+ F(U),=0,
BCE BO3MOKHBIE SIBHBIE OJJTHOCIIOMHBIE CXEMBI l\%_OFYT OBITh MPEJICTABIICHBI B CIICAYIOIIEM BH/JIC:
n+1 n =
L‘r|n Um h (Fm+]/2 Fm—]/Z),
Y OTIIMYAIOTCS IPYT OT JAPYra TOJIBKO allpoKCUMaluel BeKTopa notoka Fm+1/2. 3BecTHO, uTO
JUTSL KQXKJOTO U3 YCIOBUM COBMECTHOCTH UCXOTHOW OJTHOMEPHOU TUMEPOOTMIECKON CUCTEMBI i

- (Ut+ AiUy) = 0,1 =1, ..., | mocTpoeHa pa3HOCTHAsI CXeMa B BU/IEC:
. 0, ¥l +o? _
o [Ur-ur -t U )-Jmhn -2Uu"+U" )]=0,i=1,.,1I
i m m 2 m-1 m+1 4 m-1 m m+1

Omnpenenure, Kakoil BUJ B 3TOM cilydae OyaeT uMeTh BEeKTOp Fm+1/2 (9 6amios).
3. Jlist mpom3BOIBHOM JTHHEHHON IBYMEPHOW CHCTEMBI YpaBHEHUI THTIEPOOTMYECKOTO THTIA:
Vi+AV,+AV,=0,V={v, ..., },

OTIPENIeTTUTE, MPU BHITIOJTHEHUHN KaKUX YCIOBHM, OHA MOXKET OBITh MpeoOpa3oBaHa K Habopy u3 |
JMHEWHO HE3aBUCUMBIX JBYMEPHBIX YPaBHEHUN MepeHoca BUIa

Wy + AW + AWy, =0,i=1, .., I
31ech A1i ¥ A2i— cOOCTBEHHBIE uncia MaTpuil A1 u Az (9 6amios).
4. JInst IByMEpHOTO ypaBHEHHs CMEILIAHHOTO THIIA:

U+ U+ U= Uy,
perraeMoro Ha XaOTHYECKOMN CETKe, PaCCUMTANTE, CKOJIBKO MOHAI00UTCS COCETHUX TOYEK BaIlei
CETKH, YTOOBI cXeMa:
un+1: Z aiHn '
i

JlaBaJia BTOPOM MOPAJIOK alllPpOKCUMAIUN O(rz,rz), rie I — MakCUMMaJIbHO€ PacCTOSHUE OT
paCC‘II/ITBIBaeMOI;'I TOYKHU 0 J'IIO6OI71 N3 COCCOHUX:
r=max [(X —X)*+(y -y)*.
i j i j

INE:

5. Ilpueaute mpumep MOHOTOHHO o OpuapUXCY KOHCEPBATUBHON 1 HEKOHCEPBATUBHOU

paSHOCTHbIX CXeEM HepBOFO HOpH,I[Ka aHHpOKCI/IMaHI/II/I JJIA HeJ’IHHCﬁHOFO ypaBHeHI/IH XOHCI)aZ
ut+ (U?/2)x= 0,
YJUCJIICHHO I/IHTerI/IpyeMOFO Ha H_Ia6J'IOHC, Hpe,ﬂCTaBHeHHBIM Ha pI/ICYHKe HHNIXKC:

t

n+1

n-1
m-2 m-1 m m+1  m+2 X

4. Kputepuu onleHUBaHUS

PaGora crynentoB mo kypcy oueHuBaercs nmo 100 OGanmpHOi mkane. M3 stux 100 OGamioB 45
MPUXOIUTCS HAa TpHU 3anaHus (J1abopatopHble padoThl), 45 OalJIOB Ha HUTOTOBYIO KOHTPOJIbHYIO
paboty 1 10 GanioB Jar0Tcs 3a MOCEIICHUE JIEKIIHA.



Bannel 3a 3amanus pacnpeaensoTcs B CAeAyOmed Mponopiuu: mo 15 6amioB 3a kaxmaylo padoTy.
OreHKa 3a KaXIyl0 padoTy CKIaIbIBACTCS U3 TPEX YaCTei:

- MUCBbMEHHBIN TecT — 9 GayoB (3 3amaum mo 3 Gaura Kaxjas);

- BBINIOJTHEHUE 3a/1aHus - 6 6asioB.

I[JBI HaIllnCaHUuA TCCTOB U CAaYU KaXI0I'0 U3 3aI[aHHI>i YCTaHABJIUBAIOTCA OIMPEACIICHHBIC BPEMCHHBIC
cpoku. Jlara HamucaHUsl TecTa MO KAKIOMY W3 3a/IaHUi yCTaHABJIMBACTCS 3apaHee M OOBSBISACTCS
npenogasareneM. CnaBaTh pabOTy MOXHO CO CIEIYIONIETO IOCJIE HAIMCAaHUS TECTa 3aHsTHS,
BKJIIOYAsl 3aHITHE, Ha KOTOPOM IIHILIETCS TECT yXe K cleayrouleil iadopatopHoit pabore. Te u3
CTYACHTOB, KTO HE€ YKIIAJbIBACTCA B 3aJdHHBIC CPOKH U HE UMCCT NOKYMCHTAJIIbHO IMOATBCPIKICHHDBIX
YBAXUTCIIbHBIX MIPUYXH, TOMIAAACT HA CIICAYIOIIUC IHTpa(bHBIe CaHKIINH:

- KaXJI0€ 3aHSITHE T0CJIC YCTAHOBJICHHOT'O CpPOKa OTHUMAaeT 2 Oaia OT OIEHKH 3a C/IaBaeMyIo
pabory.

Paspemaercst ciaya 3ajaHuii He TOJIBKO BO BPEMsl YCTAHOBJICHHOE PACHHCAHUEM ISl KOHKPETHOM
CPYNIBl, HO M Ha 3aHATHAX JAPYIMX TIPYOI, B TOM CiIyd4ae €CIM OHH IPOBOLATCA BalIuM
MPETOIaBaATEIICM.

Bannel 3a mocenieHust IeKIU HAYUCISIOTCS U3 pacyera mo 1 6amry 3a kaxnoe nocenienne. bomibie
10 6amioB HE HAYKMCIIAETCS.

HToroBbie OIEHKH BBICTABIISICTCS CICAYIOIIUM 00pa3oM:

- «aeynosierBoputenbHO (1)» — 10 — 19 6amos;

- «HEYIOBIIETBOPUTENHHO (2)» — 20 — 29 6amios;

- «ynosierBoputeabHO (3)» — 30 — 39 6amios;

«ynoBaeTBopuTensHO (4)» — 40 — 49 Garnnos;

«xopomo (5)» — 50 — 59 6annos;

«xopoto (6)» — 60 — 69 6annos;

«xoporo (7)» — 70 — 79 Gannos;

«otmgHO (8)» — 80 — 85 Gamios;

«otmgHO (9)» — 86 — 95 GamioB;

«otmmgHo (10)» — 96 — 100 GamoB.

5. MeToauyeckne MaTepPUAJIbl, ONpeae/siiolue Mpouexypbl OeHUBAHNSI 3HAHUM, YMeHHI,
HABBIKOB M (UJIM) ONBITA JAeATEIbHOCTH

[Ipu mpoBeneHnH TUCEMEHHOTO TECTa M0 KaXJA0MY W3 3aJaHHil 00yJaromeMy mpeaoCcTaBIseTCs
oJMH akajemuueckuii vac. [Ipu »ToM oOydaromniuecs MOTYT TOJIb30BaThCS BBIYMCIUTEIBHON
TEXHUKOMU.

BpeMH IMpOBCACHUA HTOTOBOM KOHTpOHBHOﬁ pa6OTI>I COCTaBJILACT ABa aKaJCMHYCCKHUX 4Yaca. HpI/I
3TOM o6yqafoumec;1 MOTYT I10JIb30BAaThCA BBIUMCIIMTEILHOM TEXHUKOM.



