®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

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

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

[TpoeKIMOHHO-CETOYHBIC METO/IbI PEIICHUS] YPAaBHEHUI MaTeMaTHIeCKol (QU3NKH
Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

[IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku

kadeapa BIYUCITUTEIHHON QU3NKU

1

MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsl: 0 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui:

10.U. Cxanbko, kang. (hus.-Mar. HayK, JOLEHT, podeccop

[Iporpamma obcyxneHa Ha 3acefanny Kadeapsl BeraucnuTensHon ¢pusnku 31.05.2024



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:

Koz u HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHHSI KOMIIETEHIIUN
OIIK-3 CriocoOeH BbIOUpaTh U (MITH) OIIK-3.4 Bnaneer aHaIUTUYECKUMH U BBIYUCIUTEIbHBIMU
pa3palarbiBaTh MOAXOAbI K PELICHUIO THIOBBIX |METOJAMHU PEIIECHHS, IIOHUMAET U YYUTHIBAECT HAa NPAKTHKE
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U TPaHULIBI IPUMEHUMOCTH IIOJIy9aeMbIX PELICHUN
BBIYHCIIUTEILHON TEXHUKH, YIUThIBAs OIIK-3.5 CnocobeH aganTupoBarh 3apyOeKHbIE KOMILIEKCHI
OCOOEHHOCTH U OTPaHUYEHUS PA3JIUYHBIX o0paboTkn  uWHGOpPMAMM ¥ ABTOMAaTU3UPOBAHHOTO
METOAOB PCHICHUA MPOEKTUPOBAHUS K HYKAAM OTEUECTBEHHBIX MPEITPUATHIA

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TEeNbHOCTH




MalCmaln1CurKrMn alllidpal 1 aJllUprimbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUHU

[IK-2.3 Nwmeer MIPaKTUYEeCKUN
HAy4YHO-HCCIIECAOBATEIbCKON  IEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
oOnact

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubmmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BHICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEACTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

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

3HATb.

(dyHIaMeHTaNbHbIC TOHATHS, 3aKOHBI, TeOpuH BerurcnuTenbHON Marematuku (IICAPYMO® );

COBpPCMCHHBIC
(IICAPYM®);

MPOOIIeMBI

COOTBCTCTBYIOIIUX

pas3aciioB BBIYMCIIUTSILHON MAaTCMAaTUKH

MOHATHUS, AKCHOMBI, METOIBI JI0Ka3aTeJbCTB M JI0Ka3aTelIbCTBa OCHOBHBIX TEOpPEM B paslenax,
BXOIIMX B 6a30Byto yacTh nukiia [ICAPYM®;
OCHOBHBIE CBOHCTBa COOTBETCTBYIOILIUX MAaTEMaTHYECKUX 00OBEKTOB;

AQHAJMTUYECKUE W YHUCICHHBIE TOIXOAbI M METOHIBI AJISl PELICHUS THUIOBBIX NMPUKIAJHBIX 3a/1a4
BbruncnutenbHoi MareMatuku (IICAPYM®).

YMETB:
MOHATH MOCTABIEHHYIO 3a1a4y;

WCTIOJIB30BaTh CBOM 3HAHUS JIJISl pelieHust GyHAaMEHTAIBHBIX U MpUKIaaHbIX 3a1a4 [ICAPYM®;
OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;

CTPOTO J0Ka3bIBaTh WM OMPOBEPraTh YTBEPIKICHUE;

CaMOCTOSATEIHHO HAXOMUTh aNropuTMbI perieHus 3aad [ICAPYM®, B ToM ynciie ¥ HeCTaHAAPTHHIX,

1 MIPOBOAUTH UX aHAJIM3;

CaMOCTOSATEIBHO BHJIETh CIICACTBUS MOIYYEHHBIX PE3YJIbTaTOB;
TOYHO TPEJICTaBUTh MareMarndeckue 3HaHusi B obnact [ICAPYM® B ycTHON W mMHUCHEMEHHOMN

dhopme.
BJIAJICTh:




HaBBIKAMH OCBOEHUS Ooibiioro oobsema nadopmanuu u pemienus 3agad [ICAPYMO® ( B Tom uncie,

CJIOXKHBIX);

HaBBIKAMHU CaMOCTOSITEIBHON paOOTHI 1 OCBOSHUS HOBBIX JIUCIIUTUINH;

KyJABTYpOW TIOCTaHOBKH, aHAJIN3a W PEIICHUS MaTeMaTHYECKUX W MPUKIAJHBIX 3a/1ad, TPEOYIOInX
JUTSL CBOETO PEIISHUS UCTIONh30BaHUS MaTeMaTHIECKUX MMOX0n0B U MeTooB [ICAPYM®;
MPEIMETHBIM S3BIKOM BBIYUCIUTEIHHOW MAaTEeMAaTUKHU U HABBIKAMHU T'PAMOTHOTO OMHUCAHUS PEUICHUS
3aa4 ¥ IPEJICTABICHUS TIOTyYCHHBIX PE3YJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OO6mmas cxema pUONTIKEHHBIX METOIOB 4 8
2 [IpoekmOHHbBIE METOIBI 6 8
3 TpeboBanuss K  BbIOOpPY  Oa3MCHBIX 4 7
byHKINH
4 Anmpokcumanust 1 GUHUTHBIE QYHKITUH 8 2
5 [Tpumeps!l MOCTPOEHUSI M HCCIEIOBAHUS 3 5
MPOEKLMOHHO-CETOYHBIX aJIFOPUTMOB
Hroro yacos 30 30

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesniam)

Cemecrtp: 2 (Becennuit)

1. Obmas cxema NpuOIMKEHHBIX METOIOB

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

Teopema 00 ycTOHUMBOCTH TIpoIiecca OTHICKAHUS KapKacoB MPUOIKEHHBIX PEIICHHH.

Teopema 00 yCTOHUMBOCTH poIiecca MOCTPOCHHS MTPUOIMIKEHHBIX PEIICHUH.

2. IIpoeKInoHHbIE METOMBI

OOmass cxema NPOEKLUMOHHBIX METOOB B JIMHEHHBIX HOPMHMPOBAHHBIX IPOCTpaHCTBax. Meton

MOMeHTOB. Metop 'anepkuHa.

Bapuaunonnsie anroputmbl. [IpoeknuoHHble anropuTmbl. OOmas cxemMa IPOEKIHMOHHBIX
QJITOPUTMOB B THJIHOEPTOBOM IIPOCTPAHCTBE.

Merton Putna (knaccuueckuii). Teopema o cXomuMocTH Kiaccnieckoro Meroaa Puria. Meton Putna
B JHEPreTHYECKUX IPOCTPaHCTBaX. Teopema O CXOAMMOCTH MeToAa PuTma B SHEpreTMYecKuX
MpocTpaHcTBax. EcTecTBeHHbIE U TNIaBHBIE KpaeBble yCinoBUA. [Ipu3HaKu pa3nuuus €CTECTBEHHBIX H
[JIABHBIX KPACBbIX YCIOBUH.

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



[TonynuckperHseiil meToq I'anepkrHa. MeToll HAMMEHBIIMX KBAJApPATOB.
Jlemma 00 01HO3HAUHOH Pa3pEIIMMOCTH CUCTEMbI METOIa HAUMEHBIINX KBAJPaTOB.

Teopema 0 cXOAMMOCTH METOJa HAMMEHBIINX KBaApaToB. CBs3b MEXAY METOAOM HAMMEHBIIHNX
KBaJpaToB U METOIOM Putna.

MeTo1 KOJUTOKAITHH.
3. TpeOGoBanus Kk BEIOOPY Oa3UCHBIX (YHKLIMI

[TnoTHOCTE. YIOBIETBOpEHHE KpACBBbIM YCIOBUSM. MUHHUMH3AIMA OIMUOKK anlpOKCHMAIUH.
YeroitunBocTh. UMCIIEHHAs YCTOMYMBOCTh. YCJIOBHE PABHOMEPHOM JMHEHHON HE3aBUCUMOCTH
Oasuca. CuibHasgs MUHHMAJILHOCTH Oa3uca.

4. Atmmpoxkcumaiusi 1 QUHUTHBIE QYHKIIH

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

Kycouno-nuHelinble 6a3ucHble (QYHKIUM B OJHOMEPHOM ciydae. Amnmpokcumanus. PaBHoOMepHas
JIMHENHAs HE3aBHCHMOCTb.

Kycouno-nuneitnas anmpokcumanus Ha mnpsMoyroibHuke. Dynkums Kypanrta. Teopema 00
annpokcumanyyu. HopMupoBKa U yciioBr€ paBHOMEPHON JIMHEWHOW HE3aBUCUMOCTH.

bununeiinpie OasucHble ¢GyHkuuu. Teopema 00 anmpokcuManuu. PaBHOMepHas JMHEHHAas
HE3aBHCHMOCTb.

Kycouno-nuHeiHas annpoxkcuManusi HA MHOTOyTOJILHON 00JIacTH.
Kycouno-kBaaparnunsle 6a3ucHble QYHKIUN HA TPEYTOJIBHOM CETKE.
KycouHo-nonnHOMuanbpHas anmpoKCHUMALIHSL.

[loctpoenne ©Oa3zucoB B ciiydyae 001acTé ¢ KpUBOJIMHEHHON rpanunei. Ciydall ecTecTBEHHBIX
KpaeBbIxX ycinoBuid. Ciyyail IIaBHBIX KPaeBbIX YCIOBUH.

5. IlpuMepbl IOCTPOEHMSI U UCCIIEI0BAHUS IPOEKLIMOHHO-CETOUHBIX aJITOPUTMOB

VYpaBHeHue HecranuoHapHoi Terutonepenaud. [lomymuckpetHsii meron [amepkuna. Cxema
Kpsuka-Hukonbscona. YeToituuBoCTh O CHEKTpaibHOMY Npu3HaKy GoH HelimaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. Bapnannonusie MeTonsl. [IpunokeHns 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. Jlexumu no BeruncnutenbHoOl Maremaruke [Texct] / U. b. Tletpos, A. U. Jlo6aros - M.BMTHOM.
J1a6. 3nanwmii ; Uarepuer- Yausepcurer Mudopmanmonnsix Texnonorunii,2017

JomnonHurensHas aureparypa
1. Beenenue B mpoekiroHHO ceTounblie Metonsl [Tekcr] / I M. Mapuyk, B. Y. Aromkos -
M.Hayka,1981
2. Jlekuuu no metonam Berurcnenwuii [ Texcr] / M. K. I'aBypun - M.Hayka, 1971

3. YucnenHsle MeToasl Ha ocHOBe Metona anepkuna [Tekct], [Monorpadus]/K. @neruep, -M., Mup,
1988

®donp nuTeparypsl 6a30B0i Kadeaps

1. Tayraset .K. Teopus npuOImkeHHBIX MeTOZIOB. JIMHEHbIE ypaBHEHUS.- 2-¢ H3]I., Tepepad u Jo1I.-
CII6.: BXB — Iletepoypr.2006.- 288 c.



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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynenr, uzydaromuii Kypc "[IpoeKIinoOHHO-CETOUHbIE METO/IbI PEIICHNUS YPAaBHEHUN MaTeMaTH4eCKON
¢u3ukn", TOHKEH ¢ OJHON CTOPOHBI, OBJIAIETh OOIMIMM MTOHATUHHBIM allapaTroM, a ¢ APYyroi CTOPOHHI,
JIOJKEH Hay4YMThCS IIPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare usyueHus OUCLMIUIMHBI CTYAEHT JOJDKEH 3HaThb OCHOBHBIC ONPENEICHUS U IOHSATHSA,
AKCHUOMBI, METOJIbI I0KA3aTENIbCTB.

Yceneninoe ocBoeHHE Kypca TpeOyeT HanpsKEHHOM CaMOCTOSTEIbHOM paboThl CTyAeHTA.

B mporpamme kypca nprBeA€HO MUHUMAJIBHO HEOOX0AUMOE BpeMs 1Sl paboThI CTy/AEHTa HaJl TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTE€HHE U KOHCIIEKTHPOBAHHE PEKOMEHIOBAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MIOATOTOBKY OTBETOB HAa BONPOCHI, MPEIHA3HAYEHHBIX [UISI CAMOCTOATEIBHOTO  W3yYEHHH,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pellieHue 3a/1a4, peAgaraéMblx CTyIleHTaM Ha 3aHATHUSX U B KaueCTBE KypCOBOIO 3aJJaHMs;

— MOATOTOBKY K 3aHATHUSAM.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJdeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3ajad.

[Ipu pemenun 3agad Kaxgoe JeiicTBHEe HEOOXOAMMO apryMEHTHPOBATb, CChUIASICh Ha H3BECTHBIC
TEOpPETUYECKUE CBEJCHUSA. BaskHO OOUTHCS MOHMMaHMS W3y4aeMOro Marepuala, a He MEXaHU4eCKOro
€ro 3allOMHUHAaHUS.

[Ipu 3arpynHeHMH WM3y4YeHUS OTAEIBHBIX TEM, BOIIPOCOB, cliefyeT oOpamarbes 3a KOHCYAbTAUSIMH K
JIEKTODY.



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 aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337134 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBas
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.4 Brnameer aHaIUTUYECKUMU U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOe:KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBCHHBIX MPEATPHATHI

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAYYHO-HCCIICZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaIOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamu3a IOJMYy4YEHHOTO MaTepuala,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemarp Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare HU3YyUCHUA - JUCHUIIINHBI

«HpOGKL{I/IOHHO—CCTO‘lHBIe

MCTOAbI  PCIICHUA ypaBHeHI/II\/’I

MaTeMaTH4ecKol QU3UKN» 00yUarOIIUHACS TOJKEH:

3HATb:




(dyHIaMeHTaNbHbIC TOHATHS, 3aKOHBI, TeOprH BerurcnuTenbHol MaremMatuku (IICAPYMO® );

COBpEMEHHbIE  TMPOOJEMBI  COOTBETCTBYIOLIMX  Pa3[esiOB  BBIYMCIUTEIBHOH  MaTeMaTHKU
(IICAPYM®D);
MOHATHUS, AKCHOMBI, METOIBI JI0Ka3aTejbCTB M JI0KAa3aTelIbCTBa OCHOBHBIX TEOpPEM B paslenax,
BXoIsNMX B 6a30Byto yacth nukia [ICAPYM®;
OCHOBHBIE CBOWCTBa COOTBETCTBYIOIIUX MAaTEMaTHYECKUX 00OBEKTOB;
AQHAJIMTUYECKUE M YMCJCHHbBIC IOAXOJAbl M METOABI JUIsl PELIEHMs] TUIOBBIX IPUKIAJHBIX 3aj1ad
BbruncnutenbHoi MareMatuku (IICAPYM®).
yMeThb:
MOHATH TIOCTABJICHHYIO 3a/1a4y;
WCTIOJIB30BaTh CBOM 3HAHUS JIJISl pelieHus: GyHAaMEHTAIBHBIX U MpUKIaaHbIX 3a1a4 [ICAPYM®;
OLICHUBAaTh KOPPEKTHOCTh IOCTAaHOBOK 3a]1a4;
CTPOTO JOKa3bIBaTh WIIM ONPOBEPraTh yTBEPIKICHUE;
CaMOCTOSATEIHHO HAXOIUTh aNropuTMbI petreHus 3aad [ICAPYM®, B ToM yuciie U HeCTaHAAPTHHIX,
U IIPOBOJIUTH UX aHAJIU3;
CaMOCTOSATEIBHO BUJIETh CIICJICTBUS MOyUYEHHBIX PE3YJIbTATOB;
TOYHO TPEJICTaBUTh MareMarndeckue 3HaHusi B obnact [ICAPYM® B ycTHON W muUChMEHHOMN
dhopme.
BJa/IeTh:
HaBBIKAMH OCBOEHHS O0JIbIIOro o0beMa nHpopmaryu U perienus 3anad [ICAPYMO® ( B Tom uucne,
CJIOKHBIX);
HaBBIKAMU CAMOCTOSTEJILHON pabOThl M OCBOEHHSI HOBBIX JIMCIUIUINH;
KyJBTYpOW TIOCTaHOBKH, aHAJIM3a W PELICHUS MAaTeMaTHMYECKUX W NPUKJIAIHBIX 33/ad, TPEOyOImuX
JUTSL CBOETO PEILEHUS UCTIOIh30BaHUI MaTeMaTHUeCKUX 1moaxonoB U MmetonoB [ICAPYM®;
MPEIMETHBIM SI3bIKOM BBIYHMCIMTEIBHON MaTeMaTHKH U HaBBIKAMU IPAMOTHOTO OMHCAHUS PEIICHUS
3a[a4 U [IPeJCTABICHUS [10JYyYEHHBIX PE3yJIbTaTOB.

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

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. ChopmynupoBars U MOACHUTH OOLIYIO CXEMY MOCTPOCHHS aJTOPUTMOB MPHUOIMKEHHOTO PEIICHUS
ypaBHEHUI MaTeMaTH4eCKON (DU3HKH.

2. bnuskue ypaBHEHUs, TeOpeMa 0 HOpME Pa3HOCTH PEIlICHHH OTM3KUX YpaBHEHUI.

3. Mepa annpokcuMaluy ypaBHEHUsI.

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

6. VYcTOWYHMBOCTH TMpollecca OTHICKAHMSI KapKacoB TNPUONIKEHHBIX pemeHuid. Teopema 00
YCTOMYMBOCTH MPOLECCa OTHICKAHUS KAPKACOB MPUOIMKEHHBIX PEILICHHUH.

7. YCTOMYMBOCTD MOCTPOCHHS NPHUONMKEHHBIX peleHuid. Teopema 00 yCTOWYMBOCTH Mpolecca
MOCTPOCHUS PUOIMKEHHBIX peIIeHUH

8. CylIHOCTb IPOEKIIMOHHBIX METOI0B B IMHEHHBIX HOPMUPOBAHHbBIX [IPOCTPAHCTBAX.
9. MeTox MOMEHTOB, KaK MPOEKIIMOHHBIN alTOPUTM.

10. Meron 'anepkuHa, Kak MPOEKINOHHBINA aITOPUTM.

11. Obmas cxeMa MPOEKIIMOHHBIX aJTOPUTMOB B THIHOSPTOBOM ITPOCTPAHCTBE.

12. CBs13b MeXy BapUallMOHHBIMU JIFOPUTMAaMHU U IPOEKIIMOHHBIMYU AJITOPUTMAMU
13. Meron Putna (kmaccuyueckwii), Kak MPOEKIIMOHHBIN alTOPUTM.

14. Teopema 0 cXOIMMOCTH KJacCHUecKoro merona Putia.

16. DHepreTuueckoe mpocTpaHcTBo. MeTox Putiia B sHEpreTHUEeCKUX MPOCTPAHCTBAX.
17. Teopema o cxonuMocTu MeTosa Putiia B sHEpreTHUeCKMX MPOCTPAHCTBAX.

18. EcrtecTBeHHble M INIaBHblE KpaeBble ycioBus. lIpu3Haku pas3inuus €CTECTBEHHBIX U IJIABHBIX
KpaeBbIX yCIOBUH.

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

20. L-monmnast cucremMa koopAuHaTHBIX — QyHKUui. IIpoekrop, optompoekTtop. Omeparop
OPTOIOHAJILHOI'O IPOEKTUPOBAHUS B KOHEYHOMEPHOM IIPOCTPAHCTBE.



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

22. llomyauckpeTHblil meton ['anepkuHa.

23. MeTox HaUMEHBIINX KBaApaToB, KaK IPOEKLMOHHBIN aJIrOPUTM.
24. Jlemma 00 OHO3HAUHOH Pa3peIIMMOCTH CUCTEMBI METOa HAMMEHBIINX KBAPATOB.
25.Teopema 0 CXOAMMOCTH METOJ]a HAMMEHBIIINX KBAJpPaTOB.

26. CBs13p MKy METOIOM HAMMEHBIIINX KBaJAPaToOB U MeToA0M Putia.
27. MeTton KOJUTOKalui, Kak MPOEKIIMOHHBIN alTOPUTM.

28. TpeboBaHus K BBIOOPY 0a3UCHBIX (QPYHKITHIA.

29. [InotHOCTH Ga3UCHBIX (DYHKIINH.

30. CnocoObl yI0BIETBOPEHUE KPAEBBIM YCIIOBHSIM.

31. MunanM#3anus OMUOKH alpOKCHUMAITUH.

32. YcToMYNBOCTh TPOEKIIMOHHBIX aITOPUTMOB.

33. UYwucneHHas yCTOHYMBOCTh. PaBHOMepHOW JHMHEWHOW HE3aBHUCUMOCTH Oasuca, CHIIbHAs
MUHUMAaJIBHOCTb 0a31ca U UX CBSI3b C YUCIECHHON YCTOWYHBOCTBIO.

34. Annpokcumanys ¥ QUHATHbIC PYHKLUH.

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

36. KycouHo-nuHeitHble 0a3ucHble PYHKIIUH B OJHOMEPHOM Cilydae. AMMpokcuManus. PaBHOMepHas
JMHEHAs HE3aBUCUMOCTb.

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

38. bunuuelinble OasucHble ¢QyHKIMU. Teopema 00 anmpokcuManuu. PaBHOMepHas JHMHEHHas
HE3aBUCUMOCTb.

39. KycouHo-nuHeiiHas annpoKCUMAIUs HA MHOTOYTOJIbHOW OOJIACTH.

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

41. KycouHo-ITOJIMHOMHAJIbHASA alllIPOKCUMAIIH.

42. Tloctpoenune 06a3ucoB B cilydae 001acTH ¢ KPUBOJMHEHHON rpaHunei. Ciydail ecTeCTBEHHBIX
KpPA€BBIX yCIOBH.

43. Tloctpoenue 0a3ucoB B ciydae oOJNIACTH ¢ KpUBOJIMHEHHOW rpaHuiield. Cirydaill TIIaBHBIX KPaeBbIX
YCIIOBHH.

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

Kpurepun onennBanus

Ornenka «OTIIMYHO (8-10)» BBICTABIISIETCS CTYIICHTY, MOKa3aBIIEMY
BCECTOPOHHUE,CUCTEMATU3UPOBaHHbIe, DIIyOOKHE 3HAHWS Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI U
YMEHHEYBEPEHHO IPUMEHATh MX Ha INPAKTHKE MpPU pPELIEHNH KOHKPETHBIX 3ajad, CBOOOJHOE
UIPaBUIILHOE 00OCHOBaHHUE NPUHSATHIX PEIICHUH.

Onenka «xopomo (5-7)» BBICTaBISIETCS CTYHACHTY, €CIIM OH TBEPAO 3HAET Marepual, 'paMOTHO H
MOCYIIECTBY H3JIaraeT ero, yMeeT NPUMEHSATh MOJY4YCHHbIC 3HAHMS Ha NPAKTHUKE, HOJOIyCKAaeT B
OTBETE WJIM B PELLICHUU 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka «YIOBIIETBOPHUTEIBHO (3-4)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY
(parMeHTapHBII,pa3pO3HEHHBIA  XapaKTep 3HAaHWUM, HEIOCTAaTOYHO TPABWIBHBIE (HOPMYIUPOBKH
0a30BBIXIIOHATUH, HAPYIICHUS JIOTUYECKOM IOCIEAOBAaTEIbHOCTH B H3JIOKEHHH MPOrPaMMHOIO
Marepuasia, HO TPH 3TOM OH BJaJeeT OCHOBHBIMHU pa3lellaMH Y4eOHOH IpOrpaMMmbl,HEOOXOAUMBIMU
JUId JaJIbHEHIIero oOy4eHus U MOXKET HNPUMEHSTH MOMyYeHHbIE 3HAHHS 1MO00pa3lly B CTaHIAPTHOU
CUTYyaLUU.

OueHka «HEyJOBIETBOPUTENBHO (1-2)» BBICTABIAETCS CTYAEHTY, KOTOPBIi He 3HaeT Ooublueit
YaCTHUOCHOBHOTO COJEpXaHHsA Y4eOHOHM NporpaMMbl AWCUUIUIMHBI, JONYCKaeT TIpyOble OLIMOKH
B(GOPMYIMPOBKAX OCHOBHBIX HMOHATHH AMCIMIUIMHBI U HE yMEET HCIIOJIb30BaThIIONYUYECHHBIC 3HAHUS
MPH PELICHUH THUITOBBIX MPAKTHUYECKHUX 3a/1a4.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemsi mpoBeneHus oneHuBaHus (B QopMe 3K3aMeHa) OOYyYaromuecsi MOTYT II0JIb30BaThCs
IpOrpaMMON TUCHIUIUTNHBI, BEIYUCIUTEILHON TEXHUKOH U JIp.



Attecranusi  (dK3aMEH) MO pe3ynbraraM paOOThl MOXET TPOBOAMTHCA [0 HUTOraM TEKYIICH
yCIIEBAGMOCTH M CIa4yM 3aJaHuil, WIK IyTeM OpPraHW3aldH CIEIMAIbHOTO OMpOca, MPOBOIUMOIO B
yCcTHOM (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.



