degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: ITpoeKnOHHO-CEeTOYHbIE METObI PEIICHNS] YPaBHEHUI MaTeMaTu4eckoi (pU3nKku
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: [IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

ITporpammy cocTaBui: F0.1. Ckanbko, kanz. ¢pu3.-Mar. HayK, JOLEHT, podeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl BeIMUCIUTENbHON Gu3uku 21.02.2025



AHHOTANMA

B pamkax kypca uH3ydaloTCsi MPOEKLMOHHBIE METONBl, TpeOoBaHMA K BBHIOOPY Oa3uCHBIX (QYyHKUU,
anmpokcuManus ¥ (UHUTHBIE (YHKIUHM, pPacCMaTpHBAIOTCS MPUMEPHl IOCTPOCHUS U HCCIIEAOBAHUS
MPOEKLMOHHO-CETOYHBIX aNropuTMOB. Llenbio qucuuIinHel sBiserca GOPMUPOBAHUE Y CTYIEHTOB 3HAHUN U
HaBBIKOB  IIOCTPOEHHUS  IPOEKLHMOHHO-CETOYHBIX  QJIOPUTMOB  YHWCIIEHHOIO  pELIEHUs  ypaBHEHUM
maremarnyeckor Gusuku (IICAPYM®). K 3mauam IUCHUIITMHBI OTHOCATCS OCBOCHHE CTYACHTaMU 0a30BbIX
3HaHWH (MOHATUH, KOHIIETIINHI, MeTof0B) B obnactu noctpoenus [ICAPYM® u uccnenoBanus CBOMCTB 3THX
ITOPUTMOB, MPHOOPETECHHE TEOPETHUECKUX 3HAHMA W MPAKTHYECKUX YMEHMHA M HABBIKOB B 00nacTu
[ICAPYM®, okazaHue KOHCYNBTAIlMid W TIOMOIIM CTYJACHTaM B MPOBEJCHHHU COOCTBEHHBIX TEOPETUYECKUX
HCCIICAOBAaHUM B 00JacTH BBIYMCIUTEIBHOM MaTeMaTHKH. [lo OkOHuaHMM Kypca CTylaeHT OyneT 3Harh
(dyHIaMeHTaNbHbBIC TIOHSTHSI, 3aKOHBI, TeopuH BhrunuciauTenbHOl MaremMaruku ([ICAPYM® ), coBpeMeHHBIE
mpoOJIeMbl COOTBETCTBYIOIIMX pa3nesioB BbruuciutenbHor MareMaruku (IICAPYM®); moHsTHS, aKCHOMBI,
METOJIbl JOKA3aTeIbCTB U JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pa3zeiax, BXOAAMIMX B 0a30BYIO 4acTh LUKIA
[ICAPYM®, OCHOBHBIE CBOICTBa COOTBETCTBYIOIIMX MAaTEMAaTHYECKUX OOBEKTOB, aHAJIUTHYECKHE U
YUCJICHHbIE IIOAXOAbl U METOABI Ul PEIICHUS TUIOBBIX NPUKJIAIHBIX 3aJad BbIYUCIUTEIBHOM MareMaTuKu
(IICAPYM®). On Oyner yMmeTh MOHATH MOCTABICHHYIO 33/ady, UCIONb30BaTh CBOM 3HAHUS IS PELICHUS
(dbyHIaMeHTanbHBIX U npuKiIafHbIX 3a1ad [ICAPYM®, oneHMBaTh KOPPEKTHOCTH TIOCTAHOBOK 33124, CTPOTO
JIOKa3pIBaTh WJIM OIPOBEPraTb YTBEPKACHHE, CAMOCTOSTEIBHO HAXOAUTh AJITOPUTMBI PEHICHUS 3a]ad
[ICAPYM®, B TOM ymClie U HECTAaHIAPTHBIX, U MPOBOJUTH UX AHAIN3, CAMOCTOSTENHHO BUAETH CIICACTBUS
MOJTy9E€HHBIX Pe3yIbTaToB, TOYHO MPEJCTAaBUThL MareMaTtuieckue 3HaHus B obmactu [ICAPYM® B ycTHOH U
MUCHbMEHHOH popme. Tarke ciymiarenb OyJIeT BIaJeTh HABBIKAMH OCBOSHHS OOJIBIIOTO 00beMa WHpOpMAaIin
u pemenust 3axa4 [ICAPYM® ( B ToM uuciie, CI0XKHBIX), HABBIKAMH CaMOCTOSITEIILHON pab0Thl U OCBOCHHUS
HOBBIX AMCLUIUIMH, KyJbTYpOH IIOCTAHOBKM, aHalu3a U PELICHHUs MaTeMaTHMYECKUX U NPUKJIAIHBIX 3ajad,
TPeOYIONMX JJII CBOETO pEIIeHHs HWCIOJIB30BaHUS MaTeMaTHYecKuX moaxofoB u metonoB [ICAPYMO,
[IPEIMETHBIM S3bIKOM BBIYMCIMTEIbHON MaTeMaTHUKU U HaBbIKAMU IPAMOTHOIO OINMCAHUS pEIIeHUs 3alad U
MIPEICTABIEHUS OITYYEHHBIX PE3YJIbTaTOB.

1. leau u 3apauu

eap AUCUMNIMHBI
(OopMHUpOBaHKE Yy CTYACHTOB 3HAHUH M HAaBBIKOB MOCTPOCHUS MPOCKIMOHHO-CETOYHBIX AITOPUTMOB
YHCIICHHOTO pellieHus ypaBHeHUI MareMatrdeckor ¢pusuku (IICAPYMO).

3agaun AU COMIIHHBI
* OCBOCHME CTY/CHTaMH 0a30BbIX 3HAHHWH (TMOHATHH, KOHLIENIMH, METOIOB) B OOJIACTH MOCTPOCHUS
[ICAPYM® u uccnenoBaHus CBOWCTB 3TUX aJITOPUTMOB;

* IPHOOpPETCHNE TEOPETUUECKUX 3HAHUH U MPAKTHUECKUX YMEHHUI U HaBbIKOB B obnactu [ICAPYM®;

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

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEATENBHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS ITOCTABICHHOMN

e
VYK-3.3 CnocobeH npeaBuieTb pe3yibTaTsl (MOCIEICTBHA)

KakK JIMYHBIX, TaK ¥ KOJIJICKTUBHBIX JCHCTBUI

VYK-3.4 CnocobeH T1ulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOPYYECHHS YieHaM KOMaH/Ibl,
OPraHW30BBIBATH 00CYKICHUE PA3HBIX HJICH 1 MHEHHH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
npoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0eH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BHIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, YUYUTHIBAs
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-3.4 Brnameer aHaAIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHuns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-3.6 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLMAIBHO-DKOHOMHYECKUE U
npodeccuoHalbHbIe 3HAHMS Ul PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOW Cpele W B
MEXTUCLIUITMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTb  OpPUTHMHAJIbHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUT peleHus MpodecCHOHANBHBIX 3a1a4

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(UN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICOBAaHHMI M HAaBBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




YMETB:

(dbyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TeOpUHU BeruucauTeasHol MaremMatuku (IICAPYM® );
COBpPEMEHHBIE MTPOOIEMBI COOTBETCTBYIONIMX pa3aAesioB BerauciutenbHoi MateMatuky ([ICAPYM®);
MOHATHS, AKCHOMBI, METOABI JOKA3aTeIbCTB M JI0KA3aTelIbCTBA OCHOBHBIX TEOpPEM B paszzenax,
BXOIsIMX B 6a30Byto yacTh nukia [ICAPYM®;

OCHOBHBIE CBOHCTBA COOTBETCTBYIOILIUX MAaTEMaTHYECKUX O0OBEKTOB,;

aHAJIMTUYECKUE W YUCJICHHBbIE IIOAXOAbl M METOIbl Ul PEIEHUs TUIIOBBIX MPUKIAIHBIX 3a1ad
BbruncnutenbHoi MareMatuku (IICAPYM®).

MTOHATH MOCTABIEHHYIO 3a4a4y;
WCIIOJIb30BaTh CBOM 3HAHUS JIJISl pelIeHUs] GYHAaMEHTANBHBIX U MpUKIaaHbiX 3a1a4 [ICAPYM®;
OLICHMBATh KOPPEKTHOCTH ITOCTAHOBOK 3a7a4;

CTPOIO J0Ka3bIBaTh WK OIIPOBEPraTh yTBEP)KICHUE;

CaMOCTOSITEIPHO HAXOIUTh aNropuTMBI perienns 3a1a4 [ICAPYMO®, B ToMm unciie M HECTaHAAPTHBIX, H
[IPOBOJUTH UX aHAIIN3;

CaMOCTOSITENBHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTAaTOB;

TOYHO TPEICTaBUTh MaTeMaTuueckue 3Hanus B oonactu [ICAPYM® B ycTHOM 1 muchMeHHOU (opme.

BJIAJIETh:

HaBBIKAMH OCBOEHUS Oombinoro oobema nHopmanun u pemenus 3aznad [ICAPYM® ( B Tom uucie,
CJIOXKHBIX);

HABBIKAMU CaMOCTOSITEIILHON pabOThl U OCBOEHUS HOBBIX TUCIHILINH;

KyJIBTYypOU ITOCTAHOBKY, aHAIIN3a U PEIICHUS MaTeMaTHYeCKUX W MPHUKIAIHBIX 3a]1a4d, TPEOYIOIIUX JUIs
CBOETO PEIICHHsI HCIIOJIb30BAHUS MaTEMaTHYECKUX Nox0/10B 1 MeTo/10B [ICAPYM®;

MIPEIMETHBIM SI3BIKOM BBIYMCIHUTEIHHOW MaTEMaTHKH M HABBIKAMU I'PAaMOTHOTO ONMHCAHUS peIlleHUs
3a[a4 1 MPECTaBICHHS MTOMYYCHHBIX PE3YJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OO6mmas cxeMa pUONTIKEHHBIX METOIOB 4 4 8
2 [IpoekMOHHbBIE METOIBI 6 6 8
3 TpeboBanuss K  BbIOOpPY  Oa3MCHBIX 4 4 7
byHKINH
4 AnmpokcumManust 1 GUHUTHBIC QYHKITUH 8 8 2
5 [Tpumeps!l MOCTPOEHUSI M HCCIEIOBAHUS 3 3 5
MPOEKLMOHHO-CETOYHBIX aJIFOPUTMOB
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. Obmas cxema NpuOIMKEHHBIX METOIOB

brmuzkue ypaBHEHUS, CXOOUMOCTb, Me€pa ammnpoKCUMaluu. TeopemMa O CXOIUMOCTH KapKacoB
MpHONIMKEHHBIX penieHuil. TeopeMa 0 CXOAUMOCTH IPUOIMKEHHBIX PEeIIeHUH. YCTOHYHNBOCTh




Teopema 00 ycTOMUMBOCTH TIpoIiecca OTHICKAHUS KapKacoB MPUOIKEHHBIX PEIICHHH.
Teopema 00 yCTOHUMBOCTH MpoIiecca MOCTPOCHHS TPUOIMIKEHHBIX PEIICHUH.

2. IIpoeKInoHHbIE METOMBI

OOmas cxema MPOEKIMOHHBIX METOJIOB B IJIMHEWHBIX HOPMHUPOBAHHBIX MPOCTpaHCTBax. MeTon
MOMeHTOB. Metop "anepkuHa.

Bapuaunonnsie anroputmbel. [IpoeknuonHble anropuTmbl. OOmas cxemMa IPOEKIHMOHHBIX
QJITOPUTMOB B THJIHOEPTOBOM IIPOCTPAHCTBE.

Merton Putna (knaccuueckuii). Teopema o cXomuMoCTH Kiaccnieckoro Meroaa Purna. Meton Putna
B JHEPreTUUYECKUX MPOCTpaHCTBax. TeopemMa O CXOAUMOCTH Merona Putima B 3HEpreTuyecKux
MpocTpaHcTBax. EcTecTBeHHbIE U TNIaBHBIE KpaeBble yCinoBUA. [Ipu3HaKu pa3nuuus €CTECTBEHHBIX H
[JIABHBIX KPACBbIX YCIOBUH.

Meton  byOnoBa--l'anepkuna. L-monHas cucrema KoopAuHATHBIX — ¢QyHKuuid. [Ipoektop,
OPTOIPOEKTOP. Oneparop OpPTOTOHAJILHOTO MIPOEKTUPOBAHUS B KOHEYHOMEPHOM
npoctpanctBe. Teopema o cxogumocT Metona byoHoBa —["anepkuHa.

[TonynuckperHsiil meToq I'anepkrHa. MeTol HAMMEHBIIMX KBaJApPATOB.
Jlemma 00 01HO3HAUHOH Pa3pEIIMMOCTH CUCTEMBI METOIa HANMEHBIINX KBAJPaTOB.

Teopema 0 cXOAMMOCTH METOJAa HAMMEHBIINX KBaApaToB. CBs3b MEXAY METOAOM HAMMEHBIIHNX
KBaJpaToB U METOIOM Putia.

MeTo1 KOJUTOKAITHH.
3. TpeOGoBanus Kk BEIOOPY Oa3UCHBIX (QYHKLMI

[MnoTHOCTE. VYIOBIETBOpEHHE KpACBBIM YCIOBUSM. MUHHUMH3AIMS OIMUOKK anpOKCHMAIUH.
VYeroitunBocTh. UMCIIEHHAsT YCTOMYMBOCTh. YCJIOBHE PABHOMEPHOM JMHEHHON HE3aBHUCUMOCTH
Oasuca. CuibHasg MUHHMAJILHOCTH Oa3uca.

4. Atmpoxcumaiusi 1 QUHUTHBIE QYHKITUH

[pocreiimme Kyco4HO-IOCTOSTHHBIE PUHUTHBIC QYHKIMU. TeopeMa 00 armpoKCHUMaIliy.
HopmupoBka u yciioBre paBHOMEPHOM JIMHEHHON HE3aBUCUMOCTH.

Kycouno-nuHelinble 6a3ucHble (QYHKIMH B OJHOMEPHOM ciydae. Amnmpokcumanus. PaBHoMepHas
JIMHENHAas HE3aBUCHMOCTb.

Kycouno-nuneitnas anmpokcumanus Ha npsMoyroibHuke. Dynkums Kypanrta. Teopema 00
annpokcumanyyu. HopMupoBKa U yciioBr€ paBHOMEPHON JIMHEWHOW HE3aBUCHUMOCTH.

bununeiinpie OasucHble ¢GyHkuMu. Teopema 00 anmpokcuManuu. PaBHOMepHas JMHEHHAas
HE3aBHCHUMOCTb.

Kycouno-nuHeinas annpoxcuManusi HA MHOTOyTOJILHON 00JIacTH.

Kycouno-kBaaparnunsle 6a3ucHble QYHKIUN HA TPEYTOJIBHOM CETKE.

KycouHo-nonnHOMuanbpHas anmpoKCHUMALIHSL.

[loctpoenne ©Oa3zucoB B ciiydyae 001acTé ¢ KpUBOJIMHEHHON rpanunei. Ciydail ecTecTBEHHBIX

KpaeBbIxX ycinoBuid. Ciyyail IIaBHBIX KPaeBbIX YCIOBUH.

5. IlpuMepbl IOCTPOEHUSI U UCCIIEI0BAHUS IPOEKLIMOHHO-CETOUHBIX aJITOPUTMOB

VYpaBHeHue HecranuoHapHoi Terutonepenaud. [lomymuckpetHsii meron [amepkuna. Cxema
Kpsuka-Hukonbscona. YeToituuBOCTh 1O CHIEKTpaibHOMY Npu3HaKy GoH HelimaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Bapnannonusie MeTonsl. [IpuinokeHns K HETMHEHHBIM yPaBHEHUSAM B YaCTHBIX MPOU3BOAHBIX U
raMHIBTOHOBBIM cucTeMaM [Tekcr] : [yue6. mocobue st By3oB] / M. Ctpyse ; niep. ¢ anmi. FO. O.
Kouetkosa ; mox pen. C. U. [loxoxaera .— M. : MITHMO, 2010 .— 320 c.

2. Jlexuuu no BeruncnutenbHOl Maremaruke [Texct] / U. b. Tletpos, A. U. Jlo6aros - M.BMTHOM.
J1a6. 3nanwmii ; Uarepuer- Yausepcurer Mudopmanmonnsix Texnonornii,2017

JomnonHurensHas aureparypa
1. Beenenue B mpoekiroHHO ceTounblie Metonsl [Tekcr] / I M. Mapuyk, B. 1. Aromkos -
M.Hayka,1981
2. Jlekuuu o metonam Berurcnenwuii [ Texcr] / M. K. I'aBypun - M.Hayka, 1971
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®onp nuTeparypsl 6a30B0i Kadeaps

1. MTayraser N.K. Teopus npuOImkeHHBIX MEeTOIOB. JINHEHbIE ypaBHEHUS.- 2-¢ H31I., Tepepad u Jo1I.-
CII6.: BXB — Iletepoypr.2006.- 288 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

www.mou.mipt.ru
http://mipt.ru/education/chair/computational _mathematics/index.php

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, nzyyatommii Kypc "IIpoeKIMOHHO-CETOUHbIE METO/Ibl PEIICHUSI YPABHEHUH MaTeMaTH4eCKON
¢bu3UKH", TOJKEH ¢ OJJHOI CTOPOHBI, OBIAAETh OOIUM MOHATUIHBIM alIlapaToM, a ¢ APYTroi CTOPOHBI,
JOJKEH HAYyYUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IPAKTHKE.

B pesynbrare m3ydeHHs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAENCHUS WU MOHATHSA,
aKCHOMBI, METO/IbI I0KA3aTEIIbCTB.

YeneniHoe ocBoeHNe Kypca TpeOyeT HanpsnKEHHOM CaMOCTOSTEIbHON paboThI CTy/IeHTA.

B nporpamme Kypca npuBeieHO MUHIMAaJIbHO HEOOX0MMOe BpeMs sl pabOTHI CTy/IeHTa HaJl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJILHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— peleHue 3aaad, MPeAJaraéMbpIX CTyICHTaM Ha 3aHATHAX U B KAUECTBE KypCOBOTO 3a/1aHNS;

— IOATOTOBKY K 3aHSATHSM.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

[lokazarenem BiaJeHHUs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
3a/ad.

ITpu pemennn 3amad Kaxkaoe JeiicTBUE HEOOXOIMMO apryMEHTHPOBAaTh, CChUIAsICh HA H3BECTHBIC
TEOpETHYECKUE CBeACHUS. BaHO JOOUTHCSA MOHUMAaHUS M3y4aeMOro Marepuaia, a He MEXaHUYEeCKOTO
€ro 3alIOMHUHAaHUSL.

ITpu 3aTpynHeHUM M3ydeHHs OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT 0OpamaThCs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3zpaGoTunk: 10.1. Cxanbpko, kaua. (hu3.-MaT. HayK, JIOIEHT, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKEHUS ITOCTABIECHHOMN
e

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBbHOU u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKIIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOpYYECHHUS YieHaM KOMaH/Ibl,
OPraHW30BBIBATH 00CYKICHUE PA3HBIX HJICH 1 MHEHHH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrasieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKH U BHIYUCIUTEIBHOM
TEXHHUKH U UX MTPAKTUUECKYIO 3HAYMMOCTh

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONBb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHON TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3IMYHBIX
METOJIOB PEIICHUSI

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIYYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-3.3 CmocobeH UCHONb30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iIuyHbIX obiacTell HayKu (TEXHHUKH)

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBAThH " NPUMEHSATH MareMaTH4YeCKHe,
€CTECTBEHHOHAy4YHbIC,  COLMAIBHO-DKOHOMHYECKHE U

npodeccroHanbHbIe 3HAHUA IJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEKIMCHUILIMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobeHn  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPo(ECCHOHATIBHBIX 3a1a4

YA A T el

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEe10BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HAaBBIKAMU WX
MPOBEACHUS




11K-Z 110HUMA€T U CIIOCOOEH MPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII

[IK-2.2 YMeeT npUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TENFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJlrOpuTMbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprare u3yueHus OUCHMIUIMHBL  «IIpOEKIIMOHHO-CETOUHBIE METOABl PEIIEHUs ypaBHEHUH
MaTeMaTH4ecKor (PU3UKM» 00yHarOIINIACS TOJKEH:

3HATh:
(dyHIaMeHTaNbHbIC TOHSTHUS, 3aKOHBI, TeOpUH BeuucauTenbHol MareMatuku (IICAPYM® );
COBpPEMEHHBIE MPOOIEMBI COOTBETCTBYIOIINX pa3AesioB BerunciautenbHoi MareMatuku (IICAPYM®);
MOHATHUS, AKCUOMBI, METOIbl JOKa3aTeJIbCTB M [OKa3aTeJIbCTBA OCHOBHBIX TEOPEM B pazjelax,
BXOASIUX B 0a30Byt0 "acTh 1ukia [ICAPYM®;
OCHOBHBIE CBOMCTBA COOTBETCTBYIOIMX MAaTEMAaTHIECKUX OOBEKTOB;
AQHAJIMTUYECKUE W YHCJICHHBIC IOAXOABI M METOIBl [UIA PEIEHHUs] TUIIOBBIX NPHUKIATHBIX 3a/1ad
BbrunciuTenbHON MareMaTtuku (IICAPYM®).
YMeThb:
IIOHATH IIOCTABJICHHYIO 3a/1a4y;
WCIO0JIb30BaTh CBOM 3HAHUS AJISl pelIeHus: GyHAaMEHTANbHBIX U npuKiIagubix 3agad [ICAPYMO®;
OLIEHUBAaTh KOPPEKTHOCTb IIOCTAaHOBOK 33/1ay;
CTPOTO JI0Ka3bIBaTh WJI ONPOBEPTaTh YTBEPKICHUE;
CaMOCTOSITEIbHO HAXOIUTh alnropuTMsl pemienns 3aaa4 [ICAPYMO®, B Tom uncie U HeCTaHAAPTHBIX, U
MPOBOJUTH UX aHAIIN3;
CaMOCTOATENIBHO BUJIETh CIIEJICTBU I10JIyUYE€HHBIX PE3YJIbTATOB;
TOYHO NpeACTaBUTH MaTeMaTnueckue 3HaHus B obnactu [ICAPYM® B ycTHOH 1 mucbMeHHOU (hopme.
BJIaJeTh:
HaBBIKAMH OCBOEHUS OombIiioro oobema naopmanuu u penienns 3anad [ICAPYM® ( B Tom uucie,
CJIOKHBIX);
HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;
KYJBTYpOii TIOCTAHOBKY, aHAJIN3a U PELICHNs MaTeMaTHYeCKUX W MPUKIAAHBIX 3314, TPEOYIOMUX JIs
CBOETO pEIIeHHsI UCTIOIb30BAHUS MaTeMaTHyeCcKuX noaxoaoB u MetooB [ICAPYM®;
MPEIMETHBIM SI3BIKOM BBIYHCIMTEIBHON MaTeMaTHKW W HABBIKAMU I'PAMOTHOTO ONMCAaHUSI PELICHUS
3a[a4 U [IPeJCTABICHUS [1OJYyYEHHBIX PE3yJbTaTOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. ChopmynupoBars U MOACHUTH OOLIYIO CXEMY MOCTPOCHHS aJTOPUTMOB MPHUOIMKEHHOTO PEIICHUS
ypaBHEHUI MaTeMaTH4eCKOW (DU3HKH.

2. bnu3kue ypaBHEHUs, TeOpeMa 0 HOPME Pa3HOCTH PEIlICHHUH OTM3KUX YpaBHEHUH.

3. Mepa annpokcuMalnuy ypaBHEHUsI.

4. IonsaTre xapkaca NpUOIMKEHHOTO pelieHus. TeopeMa 0 CXOAUMOCTH TPUOIMKEHHBIX PEIICHUH.
5. CxomuMocCTh PUOIKEHHBIX pelieHui. Teopema 0 cXOMuMOCTH PUOIMKEHHBIX PEIICHHH.




6. VYcTOWYHMBOCTH TMpollecca OTHICKAHMSI KapKacoB TNPUONIKEHHBIX pemeHuid. Teopema 00
YCTOMYMBOCTH MPOLECCa OTHICKAHUS KaAPKACOB MPUOIMKEHHBIX PEILICHHUM.

7. YCTOMYMBOCTD MOCTPOCHHS NPHUONMKEHHBIX peleHuid. TeopemMa 00 yCTOWYMBOCTH Mpolecca
MOCTPOCHUS PUOIMKEHHBIX PeIIeHUN

8. CylIHOCTh IPOEKIIMOHHBIX METOI0B B IMHEHHBIX HOPMUPOBAHHBIX [IPOCTPAHCTBAX.
9. MeTox MOMEHTOB, KaK MPOEKIIMOHHBIN alTOPUTM.

10. Meron 'anepkuHa, Kak MPOEKINOHHBINA aITOPUTM.

11. Obmas cxeMa MPOEKIIMOHHBIX aJTOPUTMOB B THIHOSPTOBOM MTPOCTPAHCTBE.

12. CBs13p MeXy BapUallMOHHBIMU QJIFOPUTMaMHU U IPOEKIIMOHHBIMYU AJITOPUTMAMU
13. Meron Putnia (kmaccuyeckwii), Kak MPOEKIIMOHHBIN alTOPUTM.

14. Teopema 0 cXOIMMOCTH KJacCHUecKoro Mmerona Puta.

16. DHepreTuueckoe mpocTpaHcTBo. MeTox Putiia B sHEpreTHUEeCKUX MPOCTPAHCTBAX.
17. Teopema o cxonuMocTu MeToa Putiia B sHEpreTHUECKMX MPOCTPAHCTBAX.

18. EcrtecTBeHHble M INIaBHblE KpaeBble ycioBus. lIpu3Haku pas3iuuus €CTECTBEHHBIX U IJIABHBIX
KpaeBbIX YCIOBUH.

19. Meton by6HoBa--I"anepknna, Kak MPOEKIIMOHHBIN aJlTOPUTM.

20. L-momnast cucrema koopAuHaTHBIX — QyHKIui. IIpoekrop, optompoekTtop. Omepartop
OPTOIOHAJILHOI'O IPOEKTUPOBAHUS B KOHEYHOMEPHOM IIPOCTPAHCTBE.

21. Teopema o cxogumocTH Metona byoHoBa —["anepkuHa.

22. llomyauckpeTHblit meton ['anepkuHa.

23. MeTox HaMMEHBILIMX KBaJApaToB, KaK IPOEKLMOHHBIN aJIrOPUTM.

24. Jlemma 00 OHO3HAUHOHN Pa3peIIMMOCTH CUCTEMBI METOAA HAMMEHBIINX KBAPATOB.
25.Teopema 0 CXOAMMOCTH METOJ]a HANMEHBIIINX KBAJpPaTOB.

26. CBs13p MKy METOIOM HAMMEHBIIINX KBaAPaToOB U MeToA0M Putia.

27. MeTton KOJUTOKalui, Kak MPOEKIIHOHHBIN alTOPUTM.

28. TpeboBaHus K BBIOOPY 0a3UCHBIX (QYHKITHIA.

29. IInotHOCTH Ga3UCHBIX (DYHKIIUH.

30. CnocoObl yI0BIETBOPEHUE KPAEBBIM YCIIOBHSIM.

31. MuauMH3aNHS OIUOKH allPOKCHMAIIUH.

32. YcToMunBOCTh TPOEKIIMOHHBIX aITOPUTMOB.

33. UYwucneHHas yCTOHYMBOCTh. PaBHOMEpHOW JMHEHHOW HE3aBHCHMOCTH 0Oa3uca, CHJIbHAS
MUHUMAaJIBHOCTb 0a31ca U UX CBSI3b C YUCIECHHON YCTOWYHBOCTBIO.

34. Annpokcumarus U QUHUTHBIE (PYHKIIHH.

35. TIlpocreiimne KycouHO-IOCTOSHHBIE (uHUTHBIE (QyHKOUH. Teopema 00 anmpoOKCHMAIUH.
HopmupoBka u yciioBre paBHOMEPHOM JIMHEHHON HE3aBUCUMOCTH.

36. KycouHo-nuHeitHble 0a3ucHble PYHKIIUH B OJHOMEPHOM Ciiydae. AMMpokcuManus. PaBHOMepHas
JUHEHHAs HE3aBUCHUMOCTb.

37. KycouHo-nuHeiiHas anmpoxkcuMmanus Ha mnpsimoyronbHuke. Dynkius Kypanra. Teopema 06
annpokcumanyyu. HopMupoBKa U yciioBre paBHOMEPHON JIMHEWHOW HE3aBUCUMOCTH.

38. bunuuelinble OasucHble ¢QyHKIUU. Teopema 00 anmpokcuManuu. PaBHOMepHas JHMHEHHas
HE3aBHUCUMOCTb.

39. KycouHo-nuHeiiHas annpoKCUMAIUs HA MHOTOYTOJIbHON OOJIACTH.

40. Kycouno-kBagpaTuuHbie 6a3ucHble ()YHKIMN Ha TPEYTOJIBHON CEeTKe.

41. KycouHO-ITOJIMHOMHAJIbHASA alllIPOKCUMAIIHS.

42. Tloctpoenne 6a3ucoB B cilydae 001acTH C KPUBOJMHEHHON rpanunei. Ciydail ecTecTBEHHBIX
KpPA€BBIX yCIOBH.

43. Tloctpoenue 0a3ucoB B ciydae oONACTH ¢ KpUBOIMHEHHOU rpaHuiield. Cirydail TIIaBHBIX KPaeBbIX
YCIIOBHH.

44. YpaBHeHMe HecTallMOHapHOH Terutonepenadn. Ilomynuckpernsiil meron I'anepkuna. MccnenoBanue
YCTOMYUBOCTHU.

Kpurepun onennBanus
Ornenka «OTJIINYHO (8-10)» BBICTABIISIETCS CTYIICHTY, MOKa3aBIIEMY
BCECTOPOHHUE,CUCTEMATU3UPOBaHHbIe, DIIyOOKHE 3HAHWS Y4eOHOW NpPOrpaMMbl JUCHMIUIMHBI U
YMEHHEYBEPEHHO IPUMEHATh MX Ha INPAKTHKE MPU pPELIEHNH KOHKPETHBIX 3ajad, CBOOOJHOE
UIPaBUIILHOE 00OCHOBaHME NPUHSATHIX PEIICHUH.



Onenka «xopommo (5-7)» BBICTaBIAETCS CTYACHTY, €CIIM OH TBEpPAO 3HAET Marepuaj, TpaMOTHO H
MOCYIIIECTBY HM3J1araeT €ro, ymMeeT NPHUMEHSTh IOJyYeHHble 3HAHMSA Ha IPAKTHKE, HOMOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Ornenka «YIOBJIETBOPUTEIHEHO (3-4)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY
(parMeHTapHbII,pa3pO3HEHHBIA  XapaKTep 3HaHUM, HEIOCTaTOYHO INPaBMIIbHBIE (HOPMYIHPOBKH
0a30BBIXIIOHATHH, HAPYIICHHUS JIOTUYECKOH IOCIEeOBAaTEeIbHOCTH B H3JIOKEHHH MPOrPAaMMHOTO
Marepuana, HO MPHU 3TOM OH BJAJEeT OCHOBHBIMU pazfesiaMd y4eOHOH MpOrpaMMBblL,HEOOXOAUMBIMU
IUIs anbHeimero o0yd4eHus W MOXKET NMPUMEHSTh HOJyYeHHbIe 3HaHWA MooOpaslly B CTaHIApTHOM
CUTYyalUH.

OneHka «HEYIOBIETBOPUTEIbHO (1-2)» BBICTABISIETCS CTYHOCHTY, KOTOpPBIM HE 3HAeT OoJbLIei
JaCTHOCHOBHOTO COJACp:KaHUs y4eOHOW MpOorpaMmbl AWCIMIUIMHBI, JIOMyCKaeT TIpyOble OMIMOKH
B(HOPMYITMPOBKAX OCHOBHBIX MOHSATHHA JUCHMIUIMHBI M HE YMEET HCIIOJIb30BaThIIONYUYCHHBIC 3HAHUS
[IPU PEIICHUN TUIOBBIX MPAKTUYECKUX 3a71ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpoBeneHus oueHuBaHus (B QopMe 3K3aMeHa) OOyYaroIIHMecss MOTYT II0JIb30BaTbCs
POTrpaMMOM JUCUHUIUINHBI, BEIYUCIUTEIBHON TEXHUKOW U JIp.

Attecranusi (3K3aMEH) O pe3yibTaraM padOThl MOXKET MPOBOJUTHCA II0 HMTOTaM TEKyIIEH
YCIEBAEMOCTH U CHAYM 3aJaHUM, WIM IyTeM OpraHHU3allMU CIELMaIbHOIO0 OIpOca, IPOBOAMMOIO B
ycTHOM (popme.



MNPUJIO)KEHHUE

IlepeueHb THMOBBIX KOHTPOJIbLHBIX BONPOCOB M0 TUCIUILINHE
[IpoeKunOHHO-CETOYHBIE AJITOPUTMBI pellleHus

YPaBHEHUI MaTeMaTHYeCKOH (PU3UKH

1. ChopmynupoBath 1 MOSICHUTH OOIIYIO CXEMY MOCTPOSHUS AITOPUTMOB MPUOIINKEHHOTO
pellieHus: ypaBHEHUN MaTeMaTu4eckoi (pu3uKu.

2. bii3kue ypaBHEHHS, TeOpeMa 0 HOPME Pa3HOCTH PEIICHUIA OJIM3KUX YpaBHEHHH.
3. Mepa anmpokcumanuu ypaBHEHUSI.

4. ITonsaTHe Kapkaca NpUOIMKEHHOTO pelieHus. TeopeMa 0 CXOAUMOCTH MPUOIIMKEHHBIX
pELIEHU.

5. CxoaumocTh MNpHUOIMKEHHBIX penieHuid. TeopeMa O CXOOUMOCTH TNPUOIMKEHHBIX
peLeHui.

6. YcToluMBOCTh Mpoliecca OTHICKaHUs KapKacoB MPUOIMKEHHBIX pemeHuid. Teopema 00

YCTOﬁqHBOCTH nponecca OTbICKaHUS KapKacoB HpI/I6J'II/I)KeHHBIX peH.IeHHfI.

7. YcTOMYMBOCTh TMOCTPOEHMSI NMPHUOIMKEHHBIX perieHuil. Teopema 00 ycTOMYMBOCTH
npolecca MoCTPOSHUs MPUOIMKEHHBIX pEIIeHUN

8. CyIIHOCTh MPOEKIMOHHBIX METO/I0B B IMHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.

9.MeTo MOMEHTOB, KaK POEKIIMOHHBIN aJITOPUTM.

10. Meron 'anepknHa, Kak MPOEKIIMOHHBIA AITOPHTM.



11. Obmas cxema IPOEKIIMOHHBIX AJITOPUTMOB B THIILOEPTOBOM MTPOCTPAHCTBE.
12. CBs3b MeX 1y BapHALIMOHHBIMH aJITOPUTMAMHU M MIPOSKIMOHHBIMU JITOPUTMAMHU

13. Meton Putnia (kimaccudeckuii), Kak TPOSKITMOHHBINA aJITOPUTM.
14. Teopema 0 CXOIMMOCTH KJIACCHYECKOTo MeToa Putia.

16. Duepreruyeckoe MpocTpancTBO. Meron PUTna B sHEpreTHUECKUX MPOCTPAHCTBAX.

17. Teopema o cxogumocTu MeToJa PUTLa B SHEpreTHUeCKUX IPOCTPAaHCTBAX.

18. EcrecTBeHHbIE U IJaBHbIE KpaeBble yciaoBUs. IIpu3Haku pa3nuuus €CTECTBEHHBIX U
IJIABHBIX KPAeBbIX YCIOBHM.

19. Meton byonoBa--I"anepkuHa, Kak MPOSKIIMOHHBIN AJITOPUTM.

20. L-nonmHas cucreMa koopauHaTHbIX GyHKnuid. [IpoexTop, opTompoekrop. Oneparop
OpPTOTOHAJILHOTO MPOEKTUPOBAHUS B KOHEUHOMEPHOM IPOCTPAHCTBE.

21. Teopema o cxogumoctu MeToqa byonosa —I"anepkuHa.

22. TlonyauckpetHslii metox ["anepkuHa.

23. MeTo HauMEHBIINX KBAAPATOB, KaK MPOCKIIMOHHBIN aJTOPUTM.
24.Jlemma 00 OZJHO3HAYHOM pa3pelIMMOCTH CUCTEMbI METOIa HAUMEHBILINX KBaJApaTOB.
25.Teopema 0 CXOAMMOCTH METO/1a HAUMEHBIIIUX KBaPaTOB.

26. CBsi3p MEXIy METOJIOM HAaMMEHBIINX KBaAPaTOB U MeToIoM PuTia.

27. MeToa KOJIOKanui, Kak MPOEKIIMOHHBIA alrOPUTM.

28. TpeboBaHus K BEIOOPY Oa3UCHBIX (PYHKIIUMA.

29. IInoTHOCTH 0a3UCHBIX (QYHKIUH.

30. CiocoOb! yJOBIETBOPEHNE KPAEBBIM YCIOBUSM.

31. MuHMMHA3AIHS OMIHOKH aIrlIPOKCHMAIIHH.

32.Y cTOWYMBOCTH MPOCKIIMOHHBIX AITOPUTMOB.

33.UucnenHas ycroilunBocTh. PaBHOMEpHOH JMHEHHON HE3aBUCUMOCTH 0a3uca, CUIIbHas
MUHHMAaJIbHOCTh 0a3uca U UX CBSI3b C YUCICHHOH YyCTONUMBOCTHIO.

34. Anmpokcumanus U GUHUTHBIC PYHKIINH.

35. Ilpocreifmme  KycOuHO-TIOCTOSIHHBIE — (puHUTHBIE  QyHKIMU. Teopema 00
annpokcuManuu. HopmupoBka u yciaoBHe paBHOMEPHOM JTMHEMHON HE3aBUCUMOCTH.

36. KycouHo-nuHeliHble 0a3ucHble (YHKIUU B OJHOMEPHOM ciiydyae. ANNPOKCHUMAIMS.
PaBHOMeEpHas TMHEWHAsI HE3aBUCUMOCTb.

37. KycouHo-nuHeHHas anmpokcuManys Ha mnpsMmoyroibHuke. Dynkunms Kypanrta.
Teopema 00 annpokcumanuu. HopMupoBka ©  ycloBHE paBHOMEPHOM JIMHENHOU
HE3aBHCHMOCTH.

38.bumnHeitapie  OasucHble (yHKIEH. Teopema 00 ammpokcuMmanuu. PaBHOMepHas
JIMHENHas He3aBUCHMOCTb.

39. KycouHo-nHeiHas annpoKCUMalusi Ha MHOTOYTOJIbHON 00JIacTH.

40.KycouHo-KBaJpaTH4Hble 0a3UCHbIE (PYHKIIMU Ha TPEYTOJILHOM CEeTKe.



41. Kyco4HO-TIOJIMHOMHUAJIbHAS aIPOKCUMAIIHS.

42. Tloctpoenue 6a3ucoB B cilyyae 00JacTy C KpUBOJIMHEHHOM rpanunei. Cirydait
€CTECTBEHHBIX KPAeBBIX YCIOBH.

43. ITocTpoenue 6a3ucoB B cilydae 00JIaCTH ¢ KpUBOJMHEWHOM Tpanutieid. Ciryqaid
[JIaBHBIX KPaeBbIX YCIOBUI.

44. YpaBHeHue HecTallMOHapHO Teronepeaayu. [lonyauckpersslii meroa ["anepkuHa.

HccnenoBanue yCTOMUMBOCTH.



