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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB 06y'1e}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH pE3yJbTaTaMHU O0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NnMporpaMmmbl

B pesynbrate ocBoeHUs1 00pazoBaTEIbHON MPOrpaMMBbl 00yUArOIIUICS TOKEH OBIAICTh
CIIEIYIOIIUMHU pe3yabTaTaMHu O0yICHHUS TI0 U CIUILIHE:

Kareropus ®opmupyemas Kon u naumenoBanue | Pe3yabraThbl 00ydyeHust
(rpynma) KOMIleTeHIus (¢ HHIMKATOPA 10 AMCHUILIHHE
KOMITeTeH I M yYKa3aHUeM Ko/a) AOCTHKEHH S
(npu HATMYMH KOMIIeTeHIIHH
OIIK)

Teopernueckue u OIIK-1: Cnocoben OIIK-1.1. Obnanaer 3names OCHOBHBIC
MIpaKTUYECKHE MIPUMEHSTh (GyH1aMeHTaIbHBIMU KOHIETIIHH
OCHOBBI ) (yH1aMeHTaJIbHbIE 3HAHUSIMH, e —
npodeccnoHaIbHOM | 3HaHUS, MOJTYYEHHbIE | MOJIYYEHHBIMHU B 001acTu
NESATENBHOCTH. B 00J1aCTH MaTeMaTHYECKUX U (WIIH) «IMCICHHBIC METOALD,

MaTeMaTUICCKUX U
(MnH) ecTeCTBEHHBIX

C€CTCCTBCHHBIX HAYK.

OCHOBHBIC TCOPEMBI U
CJII€ACTBHA, MCTOAbI

HayK, U pCIICHUS U aHAJIA3a

UCIIOJIB30BaTh UX B THUIIOBBIX 3aJ1a4

npodeccuoHalbHO I

ﬂgﬂE;m)HOCTH OIIK-1.2. Ymeer Ymemwb ucnone3zoBath
HCTIOIB30BATE Ha [TPAKTUKE 3HAHMS
dbyHIaMEHTAIBHBIC

3HaHUSI, TTOJyYCHHBIC B
obnactu
MaTeMaTUYeCKuX U (WIIH)
€CTECTBEHHBIX HAYK B
npoeCCHOHATBHOU
JeSITeIIbHOCTH.

JMCIUTUTHH, KOPPEKTHO
dbopMyIMpoBaTh 334K
1 000CHOBaHHO
BBIOMPATH METOJIbI HX
peIICHHS.

OIIK-1.3. IMeeT HaBBIKU
BBIOOpA METOIOB
peIIeHus 3a/1a4
npodeccrnoHaIbHO M
JIEATEIbHOCTH Ha OCHOBE
TEOPETUYCCKUX 3HAHUM.

Brnaoemwv 6a30BbIMU
MaTeMaTHYECKUMH
3HAHUSIMU U UX
PUMEHEHHUEM IS
peIIeHHUs 3a/1a9
TEOPETUYECKOrO U
IIPHKJIATHOTO
Xapakrepa.

2. ean u MecTO IUCHMILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuua «YucneHHble METOABI» BXOJUT B o0s3aTenbHyr0 4YacTh nukia b1.0.11
JTUCIUILTAHBI (MOJIYIs).

Jucuunnuna «YucneHHble MEeTOIpl» u3ydaeTcs Ha 4 Kypce B 7 U 8 ceMecTpax.

Lenpro m3yueHus: UCUMILTUHBI «UUCIEHHBIE METOMABD) SBISETCS BHIPAOOTKA y CTYIEHTOB
rIyOOKUX 3HAHUW OCHOB TEOPUHM YHMCICHHBIX METOJOB pEIISHUs 3agad anreOpbl, aHaiu3a,
muddepeHnnanbHbIX YpaBHEHUH (OOBIKHOBEHHBIX M C YAaCTHBIMH TMPOU3BOJHBIMH), YMEHUS
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IMPUMCHATH 3TU 3HAHHWA TMPU PCIICHHUU KOHKPCTHBIX 3a/a4d, BCTPCUANOIIUXCS B PaA3HBIX O6HaCT$IX
€CTECTBO3HAHM MIOCPEACTBOM MAaTEMAaTUYECKOIO MOIEIMPOBAHHUS IIPOLIECCOB.

[Iporpamma AMCHUIUIMHBI MIPeceyeT 3aJauy AaTh TOT MUHUMAJIbHBIM MaTepuan B 001acTi
TCOPHUHN YUCIICHHBIX MCTOIOB, I[OCTaTO‘-IHLIﬁ JIIsL 60.]]66 FJIyGOKOFO HU3Yy4YCHUSA YUCIICHHBIX MCTOJIOB
Ha Kypcax mpoecCHOHAIBHOTO IUKIA, IS JaTbHEUIIEH caMOCTOSITeTbHOW PaboThl BHIITYCKHUKOB
(baKy.]H)TCTa Kak B o0J1acTu COBPCMCHHBIX YU CJICHHBIX MCTOZOB TaK, U B o0OJacTu pa3pa60TKI/1 HOBBIX
BBIYHUCIIMTCIIBHBIX METO0B.

3HaHMS U YMEHHS, NPUOOpETEeHHble OakajgaBpaMH B PE3Y/IbTAaTe€ H3YyUEHUS AUCLUILIMHBIL,
OyZyT WCHONB30BATHCS MpPH HANMHMCAHUHM BBIMTYCKHOW KBaIM(UKAIIMOHHONH paboThl OakanaBpa.
OcHOBHBIE PE3YJIbTAaThl U3YUCHUSA AUCHUIIIIMHBI MOT'YT OBITh HCHOJIL30BaHBI HCIOCPCACTBCHHO B
Oyaymiei mnpopecCHOHAIBHON JIeATEIHHOCTH OakalaBpoB (B TOM 4YHCIIE B  HAyYHBIX
UCCIICIOBAHMSIX).

3. Conep:xanue padoueii mporpaMmsl (00beM THCHHUILUINHBI, TUNIBI M BUAbBI Y4e0HBIX
3aHATHI, yueOHO-MeToAnYecKoe ofecreyeHne cCaMoCTOSITeIbHOI padoThl

00y4yarommxcsi)

Coneprxanne pabodeii mporpamMel mipectaBiieHo B [Ipumoskernu Ne 1.

4. DoHJI OLIeHOYHBIX CPEACTB MO AMCUMILIMHE
4.1. IlepeyeHb KOMIIETEHIHI € YKAa3aHMEM ITANOB MX ()OPMUPOBAHUS B MPOLECCEe OCBOCHUA

oOpa3oBaTe/ibHOM MporpaMmmbl. OnucaHue MoKa3aTesieil U KpuTepueB OLeHNBAHUS
KOMIIeTeHIHIl HA Pa3JIMYHBIX 3Tanax ux GopMUPOBAHNS, ONIMCAHNE IKAJ OLeHNBAHUS

Kon u popmynuposka kommerenmuu OIMTK-1:

Kon u Pe3ysbTaThl Kpurepun ouieHMBaHNs pe3yabTaTOB O0yUCHHUS
HAMMeEHOBaHHe 00yueHUs MO 2
HHMKATOpa JUCHUTIIIHHE 3
(«He
JOCTUKEHUS («YnoBnerBopu | 4 («Xoporro») 5 («OTnuaHO»)
YIIOBJIETBOPHUTEIH
KOMIIEeTeHIIUT TENBHO)
HO»)
OIIK-1.1. 3uame ocuoBuble | OTCYTCTBHE Hemnonueie CdopmupoBann | ChopmupoBaHHBIE
Oo6nanaer KOHIICIIITHE 3HAHUN WUITH MPE/ICTABIICHUSL | bI€, HO CHCTeMAaTHYECKHE
¢dbyHIaMeHTans MCIIHIITHHEL (hparmeHTapHEIE 00 OCHOBHBIX coJiepIKaIIie MpeACcTaBIeHUS 00
HBIMH - MIPECTABIICHUS KOHICTIIHSX OT/ICIbHBIE OCHOBHBIX
3HAHHUSIMH, «MCICHHBIC 00 OCHOBHBIX JUCITUTLTHHBI pooesbI KOHIIETIIUSIX
MOy YEHHBIMH METOABD?, KOHIIETIIUAX «YucneHHple TPEICTABICHHUS | JUCIIATLIMHBI
B o0acTu OCHOBHBIE THUCITUIIIUHBL METOOBD, 00 OCHOBHBIX «YucieHHble
MaTEeMaTHIECKH | TeOpEMBI H «YucneHHsie OCHOBHBIE KOHICTIIHSX METOJIBIY,
X ¥ (W) CIe/ICTRYS, METO/IBI», TEOpEMBI JUICITUTLTHHBI OCHOBHBIE TEOPEMbI
€CTECTBEHHBIX METOnpBL OCHOBHBIE CIIE/ICTBUS, «YucneHHbie U CJICJICTBUS,
HayK. TEOPEMBI U METO/IbI METO/IBI» METO/IbI PEIICHHUS U
K pelienus u P A /b, BT P
CIIE/ICTBUS, pelieHus u OCHOBHBIE aHaJ3a THIIOBBIX
aHamsa METOJIbI PEIIEHHs] | aHAIN3a TEOpeMBI 1 3aj1au.
TUMOBBIX 3a/1a4 W aHaJin3a THIIOBBIX 3aJa4. | CJIEICTBUS,
THUIOBBIX 3a/1a4. METO/IbI
pelieHust 1
aHanm3a
THUTIOBBIX 3a/1a4.




OIIK-1.2. Vuems OtcyrcTBHE B nenom B nenom CcdopmupoBaHHOe
Ymeer HCTIONB30BATS Ha | YMCHHI Wiiu yCIIeTIIHOE, HO yCIIeNHOe, HO yMeHHe
HCIIOIH30BaTh (parmMeHTapHBIC HE cozieprKariee UCIIONb30BaTh Ha
MIPaKTHKE 3HAHUS
(dyHIaMeHTab YMEHHUS CHCTEMaTH4YeCK | OT/EIbHBIC MPaKTHKE 3HAHUS
HBIC 3HAHUS, AMCIHILITHH, WCIIONB30BaTh HA | O€ npo0Oensl B YHCIICHHBIX
TIOJTyYeHHBIE B KOPPEKTHO NPaKTHKE 3HAHUS | MCIIOJIb30BAHUE | MCIOJIb30BAHUM | METOJIOB,
obnactu (popmymHpoBaTh YHUCJICHHBIX Ha MPaKTHKE Ha MPaKTHKE KOPPEKTHO
MaTeMaTHYECKU | 3a1ayd U METOJOB, 3HaHUN 3HaHUN (bopMyaupoBaTh
X U (nnn) 0GOCHOBAHHO KOPPEKTHO YHCIIEHHBIX YHCIIEHHBIX 3a1auu U
€CTECTBEHHBIX BHIGHDATH ¢dhopmynpoBaTh METOJIOB, HE METOJI0B, B 000CHOBaHHO
HayK B 3a/auu u CHCTEMaTH4YeCK | yMEHHHU BBIOMpATh METO/IBI
npodeccroHalb METOBL HX 000CHOBaHHO o€ yMeHUue KOPPEKTHO UX pEelIeHHSI.
HOH PCILICHH. BHIOMpATh KOPPEKTHO (hopmynrpoBaTh
JeATEITLHOCTH. METOJIBI HX (dopmynupoBaTh | 3amauu U
perieHus.. 3aa4d U 000CHOBaHHO

000CHOBaHHO BBIOMpATh

BBIOMpATh METOJIBI X

METOJIBI HX pemieHus.

pelieHus..
OIIK-1.3. Bradems OtcyTcTBHE B nenom B nenom Ycnemsoe u
VIMeeT HaBBIKK | §asoppivu BJIaJICHUSI W YCIIENIHOE, HO yCHEIIHOe, HO CHCTEMaTHYECKOe
BbIOOpa MATEMATHICCKIM (hparmeHTapHOE HE coJiepKaIiee pUMEHEHUE
METO/I0B BJIaJICHUE CHCTEMaTH4YeCK | OT/ENbHbIE YHCIIEHHBIX
pemenns 3agay | A SHAHWIMAHIX gy nonppivum oe MpUMEHeHHe | MpoOesbl METOJIOB M UX
npogeccuonans | TPUMEHEHHEM METOJ]aMHU M UX YHCIICHHBIX MPUMEHEHHUS HpUMEHEHHUE IS
HOU AJIs1 pCHICHUSA MNPHUMCHCHHEM METOJ0B U UX YMCJICHHBIX penieHus 3a1a4
JeSTeNLHOCTH 3amau JUISL peILIeHUs] NpUMEHEeHNE METOJIOB U HX HPUKIIAJTHOTO
Ha OCHOBE Teopernueckoro | 3adad JUISL peLLCHUs MPUMEHEHUI Xapakxrepa.
TEOPETHIECKHUX | yovcranioro MPUKJIAIHOTO 3a1a4 JUISL peILICHUs
3HaHMH. XapakTepa. MPUKIJIAIHOTO 3a1a4

XapakTepa.
XapakTepa. MPUKIIATHOTO
XapakTepa.

[Tokazarenu cpopMUPOBAaHHOCTH KOMIETEHIIUHU:
Kputepusimu orneHuBaHUS SBISIOTCA Oallibl, KOTOpPbIE BBICTABJISIOTCS MperojaBareieM 3a

BUJIBI

JESTEIbHOCTH  (OIICHOYHBbIE CpPEICTBA) [0 MTOraM M3y4eHHs MOJyJaeill (pa3nesioB

JTUCHMIUIMHBI), IEPEUUCICHHBIX B PEUTHHT-INIaHE AUCLUUILTUHBI (0715 9K3aMeHa: TEKyIUiA KOHTPOIb
— MakcumMyM 40 O6ayioB; pyOSKHBIM KOHTPOJIh — MakcuMyM 30 0ajuioB, MOOIMIPUTEIbHBIC OaLIbl —
MakcuMyMm 10; 0ns 3auema. TEKymuiA KOHTPOJIb — MakcuMyM S50 0ayuioB; pyOSKHBIH KOHTPOJb —
MakcuMyMm 50 6aJIJIOB, TOOIIPUTENIbHBIE OAMIIBl — MakcuMyM 10).

Ikanbl oleHUBAHUS:

OK3aMEHBbI:

. oTyimuHO — oT 80 10 110 6amnoB (Bkarouast 10 moompuTeaIbHbIX 0AIIIOB),
. xopoiio — ot 60 10 79 6amios,

. yIIOBJIETBOPUTENBLHO — OT 45 1o 59 6amnos,

. HEYJIOBJIETBOPUTEIHLHO — MeHee 45 0aoB.

3auersl:

. 3auTeHo — oT 60 10 110 6amnoB (Bkimtoyas 10 MOOMPUTENBHBIX 6ATIOB),
. He 3a4TeHo — oT 0 10 59 Gannos.

4.2. TunoBbie KOHTPOJIbHbIEC 32/IaHUS UJIM HHbIE MAaTEPHAJIbI, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHHH, HABBIKOB U OINIBITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIUX ITANBI
(¢popMupoBaHNs KOMIIETEHIIUI B poLiecce 0OCBOeHHUs 00pa3oBaTeIbHOM NPOrpaMMBbl.



MeToauueckue MaTepualbl, ONpeac/JasaoIue nmnpoueaypbl OHCHUBaAaHUS 3HaHI/II7[, yMeHHﬁ,
HaBBIKOB U ONIBITA T€ATEC/IbHOCTH, XaPAKTEPUIYIOIIHUX ITAllbI (l)OpMHpOBaHI/IH

KOMIIeTeHLnii
Kon u HaumeHOBaHMe Pe3yabTaThl 00yueHnns mo OueHouyHbIe CpecTBA
HHIUKATOPAa JOCTUIKCHU A AUCHUIIJIUHE
KOMIICTCHIIUHN
OIIK-1.1. Obnanaer 3Hamb OCHOBHBIE KOHIICTILIH Jlabop am()lé’;ge pabombi.
(byHIaMEHTATEHBIMH SHaHHAMH, JMCLUTIIMHGI «UUCIeHHbIE METOIBDY, Jauem.
fﬁz’;ﬁigim B " 06?3;1;1/)1 OCHOBHEBIE TEOPEMBI H CIIE/ICTBUS, Oxzamen.

€CTECTBEHHBIX HAYK. MCETO/Abl PCHICHUA U aHaJIN3a TUITIOBbIX

OIIK-1.2. VYMeer WHCIOIb30BATH 3aziaqd

(ynnamenTanbHble 3HaHUA, Vmemsb UCTIONB30BATh HA TIPAKTHKE Jlabop am%’l’i};’e padomi.
MOJTy4YeHHBIE B obnactu 3HAHUS AUCHUTUTHH, KOPPEKTHO 3auem.
MaTeMaTHIECKUX U WA

(1) (hopMyaHpoBaTh 33124l U 000CHOBAHHO Oxzamen.
€CTECTBEHHBIX HAyK B

N BBIOMPATH METO/IBI UX PEIICHHUS.

npoheCcCHOHATLHON IeITETHbHOCTH. TG =
OIIK-1.3. Umeer HaBolku BbiOOpa | Bnademwb 6a30BBIMM MaTEMaTUYECKUMU aoop amoglii;ze pavone.
MCTOZI0B pemeHus 3a1a4 3HaHUAMHU U UX IPUMEHEHUEM IS Bauyem.
npodeccHOHaTbHOH  JesTeTbHOCTH PELLICHNs 33124 TEOPETHIECKOTO 1 OK3amen.

H HOBE T! TUYECKUX 3HAHUH.
a OCHOBC TCOpETHHICC 3Ha MPUKJIATHOTO XapaKTepa.

4.3. PeTHHI-IUIAH AUCHUILJIHHBI

Peittunr-nnan qucuuruinael npeacrasieH B [punoxennn Ne 2

Texywuii xowmponb TO JaOOPATOPHBIM 3aHATUSIM MPOBOAMTCA B BHJAE OTMETKH 3a
ayIUTOPHYIO padoTy.

Pyb6eorcnuviti xoumpons — TpoBEepKa TOJHOTHI 3HAHWN M YMEHUW 1O MaTepHally MOIYJS B
uenoM. OH mpoBoauTCS B OpME KOHTPOJIS BBIMOJHEHUS U MPOBEPKH OTUYETHOCTH IO 3a4ETHBHIM
J1a00paTOPHBIM padboTaM.

Hmoeoswiii konmpons — Gopma KOHTPOJIS, POBOIUMAS TI0 3aBEPUICHUH U3YUEHUs
JTUCLMILTUHBL B CEMECTpE.

3auem u sK3amen SBISAIOTCS OICGHOYHBIMH CPEACTBAM JUIS BCEX OTAllOB OCBOCHHS
KOMIIETEHIIUH.

IK3aMeHAIIMOHHBIE OMJIeThI

DK3aMeH (3a4eT) SBJISIeTCS OLICHOYHBIM CPEICTBOM JUISl BCEX 3TAOB OCBOCHUS KOMITETEHITHIA.
CrpykTypa »5K3aMeHauuoHHOro Owiera: 3 Bompoca. llepBblii ¥ BTOpOil BOMPOCHI —
TEOPETUYECKUE, TPETHI BOMIPOC — MPAKTUUECKHIA.

Ilepeuens 6onpocos onsa IK3amena

1. OOmas xapakTepucTuka 1 knaccudukanus meroos pemenus CJIAY. Meron [Naycca u ero
anreOpandeckas OCHOBA: CXe€Ma EIMHCTBEHHOTO JIEJICHHS U €€ CBS3b C DPAa3JIOKEHHEM
MaTpuUIbl HA MHOXUTeNU; Teopema 00 LU-pa3noxeHuu, ycaoBHs NPUMEHUMOCTH METOJa
I"aycca. Beruncnenue onpenenurens 1 00paTHON MaTpPHULIBL.

2. Merong T'aycca ¢ BbIOOpOM TJIaBHOTO 3JEMEHTa, OIIMOKM OKpYIJIEHUS, MOHATHE 00
yCTOMUMBOCTH MpsIMbIX MeToJ0B. KommakTHas cxema merozna ['aycca (MeToJl OCHOBaHHBIM
Ha LU-pasnoxenun). IloHstne o MeToAax oONTUMaIbHOrO HCKItoueHus, JKopnana,
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10.

11.

12.

13.

OTpaXECHUU.

Meton KBaapaTHBIX KOpHEH (Meron, ocHOBaHHBIM Ha S*DS-pasnoxkenun), cxema
Xonenkoro.

OrnepaTopHble ypaBHEHHS TIEPBOTO poJjia. KOppekTHO M HEKOPPEKTHO MOCTABJICHHBIE 33/1a4H,
ycroiunBocTh (Ha mpumepe pemienus CJIAY). Bosmymienus, mepa 0O0yCIOBIEHHOCTU
ypaBHEHUSI U YUCIO OOYCIOBIEHHOCTH HEBBIPOXKACHHOTO JIMHEHHOTro omeparopa. OleHka
OTHOCHUTEIILHON TOTPEIIHOCTH; BJIMSHUE MOTPEIIHOCTH OKpyrieHus npu pemenun CIIAY
npsAMBIMU MeTo1aMU. OTEHKH JOCTOBEPHOCTH PEIICHUH, MOTYy4aeMbIX MPSIMBIMH METOAaMHU
(mpouierypa UWTEpPAlMOHHOTO YTOYHEHHUS PEIICHHs, AanoCTEPHOPHBIE OIEHKH YHClia
oOycrmoBieHHOCTH). [loHATHE O METOAC perysipu3alid  PEIICHHWS  ypaBHCHHUS.
CoracoBanHass M TMOJYMHEHHAss HOpMBI omepatopoB A€l (Xn — Xn) ¢ 3agaHHBIME
BEKTOPHBIMU HOPMaMH B KOHEYHOMEPHOM mpocTpancTBe Xn. Haunbonee ymnorpebutenbHbie
HOPMBI BEKTOPOB M MAaTPHUYHBIE HOPMBI OMEpaToOpa, HWHAYIHUPOBAHHBIE BEKTOPHBIMHU
HOpMaMmH.

OOmiass xapakTepucTUKa HUTepaluoHHbIX MeTojoB pemeHus CJIAY kak omepaTOpHBIX
ypaBHEeHUN mepBoro poaa. OCHOBHBIE MOHATHUS HTEPANMOHHBIX METOJIOB: CXOJUMOCTb,
YUCJIO WTEpalldid, KadeCTBO MTEPAIMOHHOTO IIpollecca; KiIacCU(UKAIUs HUTEPaAMOHHBIX
METOJIOB, IPUHITUIIBI MX MOCTPOCHHs. TeopeMa O «HETOJBI)KHOW TOYKE» HTEPAIMOHHBIX
MIPOLIECCOB.

Metoa mocienoBaTeIbHBIX MPUOMKCHUN IS JIMHEHHBIX YpaBHEHUH BTOPOTO pOJa.
Heo6xomumblit 1 1OCTAaTOYHBIN MPHU3HAK CXOJUMOCTH; JOCTATOUYHOE YCIOBHUE CXOJAMMOCTH,
OTIEHKH MOTPEITHOCTH.

Meton mocienoBaTeIbHBIX MNPUOMKCHUN IS JIMHEHHBIX YpaBHEHUW BTOPOTO pOJa.
Heob6xomuMmblil 1 1OCTaTOYHBIN MPU3HAK CXOJUMOCTH; JOCTATOYHOE YCIOBHUE CXOJUMOCTH,
OLIEHKH MOTPELIHOCTH.

OcHoBHass Teopema A. A. CamMapCcKOrO O CXOJMMOCTH HWTEpaluii OoOIero HEsBHOTO
CTAallMOHAPHOI0 Mpolecca MPOCTOM uTepanuu. YacTHble cilydal TEOPEMBI: JTOCTATOYHBIE
YCIIOBUSL CXOJMMOCTH SIBHOTO METOJa MPOCTHIX UTEepaluil U MOIU(UIIMPOBAHHOTO METOJa
MPOCTHIX UTepanuii (Metona SIkobm). Jpyrue mocratouyHble YCIOBHS CXOAMMOCTH METOJIA
Sxo0bu.

Teopema A. A. Camapckoro o CKOpPOCTH CXOAMMOCTH OOIIEr0 HESIBHOIO CTAllMOHAPHOTO
METO/Ia IPOCTOM UTEPALIUH.

OnTuMu3anust CKOPOCTH CXOAMMOCTH OOIIUX HESBHBIX CTAIIMOHAPHBIX MPOIECCOB MPOCTHIX
WTepauuii, OCHOBaHHAas HAa HCIIOJIb30BAHUM SHEPIeTHUECKH 3KBHUBAJICHTHBIX OIEPaTOpOB;
OLEHKH NOrpemHocTd. ONTUMaNbHBIA JIMHEHHBIA HWTEPALMOHHBIA IPOLECC IMPOCTHIX
UTEepaluii, oleHka norpemHoctyd. Ouenku ans uyncna utepauuit. [lonstue o YeOpimeBckoM
LIUKINYECKOM UTEpallMOHHOM Tpouecce (Meroa Pudapicona).

WUrepanmoHHble METOAbl BAPUALMOHHOTO TUMNA. MeETOoJ MUHUMAIBHBIX HEBS30K U
ckopenniero cnycka. [lonstue o Merozie COnpsiXKEHHbIX I'PAIUEHTOB.

Tpeyronbubl uTepannoHHble MeToabl. Merton [aycca-3eiinens; HeEOOXOAUMBIN U
JOCTaTOYHBIM MpPU3HAK CXOJUMOCTH;, JOCTAaTOYHbIE MPU3HAKK CXOAMMOCTH. Meton
nocnenoBarensHoM penakcanuu (SOR); mocTaToyHbIE YCIOBHS CXOIUMOCTH.

MeTton mocneaoBaTeNbHBIX MPUOMMKEHUH (TIPOCTBHIX WTEpalMii) pelieHusT HEeNIWHEHHBIX
ypaBHeHui. Ilpuniun cxaTeix oToOpakeHud. O KadecTBe WTEpallMii M CKOPOCTHU
cxoauMocT  (OLEHKH). MeToa TpOCTBHIX HUTepaluil Ui  HENIWHEHHBIX  CHUCTEM
anreOpanvecknx ¥ TPAHCICHIEHTHBIX YpaBHEHMH (CIEACTBUS U3 OOIIero cuyyas);
reoMeTpuuecKass MHTEpIpeTalnds MeToJa MNpPOCTOM HWTepauuud [Uisl cllydas OJHOTO
CKaJSIPHOTO ypaBHEHUS. MeTo 1 B3STHS B BUIKY (METOJ IIOJIOBUHHOTO JICTICHHS).
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Meron Herotoma u  Hserorona-KaHTopoBuuYa pelleHus HEJIMHEMHBIX OIEPaTOPHBIX
ypaBHeHuil. MeTo Hpl0TOHA IPUMEHHUTEIHHO K HEIMHEHHBIM CUCTEMaM alireOpandecKux u
TPAHCLIEHJCHTHBIX ypaBHEHUI; reoOMeTpruYecKasl HHTEpIpeTals METO1a Ha Ciaydail 0JHOTO
CKJIIPHOTO YpaBHEHUs. MeTo1 XopA, KOMOMHHUPOBAHHBIA METOM, METOI CEKYIIHX

[lonsiTue o MeroAax, OCHOBAHHBIX Ha MHHUMH3AUUM (DYHKIMOHAIOB U METOJE
MIPOJIOJIKEHUSI PELIEHHUS 10 TapaMeTpy.

[locTanoBka 3agaud O HawiIydlleM NOpUOIMKEHUU B JIMHEHHOM HOPMHUPOBAHHOM
MIPOCTPAHCTBE U BO3HHUKaroLue npodaembl. OOLIMEe TEOpEeMbl 0 HaWIydllleM NpUOIMKEHUU:
TEOPEMBbl  CYILIECTBOBAHHUS U €AMHCTBEHHOCTH. HekoTopble CBONCTBAa HAMIYYIIMX
IPUOIMKEHUN U SJIEMEHTOB HAMJTYYIIETO TPHOIMKEHHS.

Hawmnyumee npubmmkenue B [miap0epToBOM MPOCTPAHCTBE W BOMIPOCHI, BOSHUKAIONIUE MIPH
€ro MPaKTUYECKOM MOCTPOEHHUU: TEOPEMBI O CYIIECTBOBAHUH U €IMHCTBEHHOCTU; KPUTEPHUU
CYLIECTBOBaHMS HAWJIy4llIero NpUOJIMKEHHs; OPTOTOHAIN3alus, onpeaenuTens ['pamma u
€ro CBOMcTBa; Teopema Terepa.

Haunyumue cpenHekBaapaTuuHble NPUOIMKEHUs (HETIPEPHIBHBIA U TUCKPETHBIN Cilydan)
¢yHKIMI 1Mo Becy W uX HeoOxoaumocTb. CpenHekBaapaTUyHble NPUOIMKEHUS IO BECY
GbyHKIMHM anredpanyecKuMy MHOTOYWIEHaMU; OPTOTOHAIIbHBIE MHOTOUWIEHBI (CBOMCTBA, U MX
MPUMEHEHHE K HAaXOXXICHHUIO CPEIHEKBAIPATUYHOTO MNPUOIMKEHHUs (YHKUUNA IO BeCy)
KJIACCMYECKHUE OPTOrOHAIbHbIE MHOTOUJICHBI.

Haunyumee paBHOMEpHOE MNPHUOIMKEHHWE HENPEPhIBHBIX HAa KOMMakTe ()YHKUUN
0000IIEHHBIMU U alreOpanyecKuMU MHOTOYJIEHAMM 33JaHHOM CTENEeHU: TeopeMbl Xaapa,
bopens, Bane-Ilyccena, UeOnimeBa (00 ambTepHaHCE, TOKA3aTEIbCTBO JOCTATOYHOCTH);
TeopeMa eIMHCTBEHHOCTH.

HNurepnonupoBanue ¢ynkiuid. [locranoBka 3agaun. MuTepnonupoBanue 0000IMICHHBIMU H
anreOpanyeckKMMH MHOTOWJIEHAMHU 3a/laHHOM  CTENEeHH, TEeOpeMbl CYIIECTBOBAaHUS U
€IMHCTBEHHOCTH. MHOTOUsIeHbI JIarpan)ka Ha HEPaBHOMEPHOI U PABHOMEPHOM CETKE Y3JIOB.
[Ipouecc DiiTkeHa.

Koneunslie u paznenéHubie pa3HOCTH, WX cBoMcTBa. MHTEepnonsamuonHas Gopmyna HeroToHa
Ha HEPAaBHOMEPHOW CETKE W Ha PaBHOMEPHBIX CeTKax y3i10B. OIEHKU MOrpEeIrHOCTEN
HMHTEPIOJSILIUOHHBIX (OPMYIT; CXOAUMOCTh UHTEPIOJIALMOHHOTO IIpoIecca.

[TocTanoBka 3amaun ynciaeHHOro AuddepeHupoBanus u e€ HeKOppeKTHOCTh. [IpocTeiimne
dbopmynel  yucnenHoro auddepennupoBanus. Ilorpemnocts ¢dopmyn, meron Pynre-
PombGepra. [TonsiTre 0 KBa3upaBHOMEPHBIX CETKaX U peryispusanuu 1uddepeHnpoBaHusl.
[TocTraHoBKa 3a1a4u YUCIEHHOTO UHTETPUPOBAHMS, MOAXObl K IOCTPOEHUIO KBaJAPATypPHBIX
dbopmyn. MHTepronsMoHHbIe KBaApaTypHble (OPMYIbl C Hamepea 3aJaHHBIMH Y3JIaMu,
TeopeMa 00 uX TOYHOCTU. OLIEHKM NOTPEUIHOCTH HMHTEPHOJSIUOHHBIX KBaJIpaTypHBIX
dbopmyI.

Ksanparypusie ¢opmynsl Heriorona-Koteca. UucieHHass yCTOWYMBOCTH KBaJpaTypHBIX
dopmyn. Ilpocreiimue u3 dopmyn Herotona-Koreca; tpanmeuwmii, Cummncona (mapabod),
MPSIMOYTOJIbHUKOB; COCTaBHBbIE KBaJpaTypHble (OPMYIbI, OCHOBAHHBIE HA HHUX; OLEHKHU
MOTPEIIHOCTH POPMYIL.

ArnocrepuopHas OIEHKa MOTPEUIHOCTH MeToJoM PyHre; aBTOMaTHuYecKuil BBIOOpP Iara
UHTETPUPOBAHUS. Y TOUHEHUE NPUOIMIKEHHOTO pelieHus no Puuapacony.

Bapuanuonnsie meronapl. OOmue mosnoxkeHus. MUHUMHU3UPYIOIINE TOCJIEA0BATEIbHOCTH
(GyHKLIMOHANA, CXOAMMOCTh K HE IIyCTOMY MHOXXECTBY; KOPPEKTHO M HEKOPPEKTHO
MOCTABJICHHBIE 3a/1a4 MUHUMU3alUU QYyHKIIMOHATIOB. [IprMepsl.

[TpubnnxeHHoe peleHre ONepaToOpHbIX YPaBHEHHUM SHEpreTHYeckuM MeTofoM. Teopema o
€IMHCTBEHHOCTH DPELIeHHs ONEpPaTOPHBIX ypaBHEHUH B ['MIIbOEPTOBOM MPOCTPAHCTBE U O
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36.

¢GbyHKIMoOHaNe >HEprur. Teopema O CXOJAUMOCTH MUHHUMM3HPYIOMIEH MOCIEI0BATEIbHOCTH
(GyHKIMOHATIA SHEPTHH.

Knaccuueckuit meron Purtma; Teopema o MHHHMyME (yHKIMOHAla »SHEPrUd B
KOHEYHOMEPHOM HOJIPOCTpaHcTBE. TeopemMa 0 MUHUMM3UPYIOIIEH IOCIEN0BATENIbHOCTH
KJIACCUYECKOTo MeToa PuTna, ee cX0AMMOCTH M OLIEHKE PUOIMKECHUS.

OOmrre BOTPOCHI METOAA CETOK: CETKH M CETOYHBbIE (DYHKIMHU, MPOCTPAHCTBO CETOYHBIX
(GyHKIUH, CETOYHBIE HOPMBI, JIOKAaJbHAs ANMpOKCUMAIMs W allpoOKCUMalus Ha CETKe,
MOTPEUTHOCTh  anmpoKcHManuu  AudQepeHnnanbHbIX  ONepaTopoB  Pa3HOCTHBIMU,
[IOCTAHOBKA Pa3HOCTHOM CXEMbl, MOTPEIIHOCTh Pa3HOCTHON CXEMbl, MOPSAOK TOYHOCTU
Pa3HOCTHOM CXEMbI; KOPPEKTHOCTb PA3HOCTHBIX CXEM, MOPSJIOK allpOKCUMAalLUU
Pa3HOCTHBIX CXEM, CBA3b KOPPEKTHOCTM M aNIPOKCHUMAllU¥ PA3HOCTHBIX CXEM CO
CXOAUMOCTBIO.

MeTo1 IPOrOHKHM pEIICHHUs TPEXTOUEUYHBIX PA3HOCTHBIX YPABHEHHMH M €ro YCTOWYHBOCTb.
[TpuHIIMTT MaKCHMyMa.

Pa3HOCTHBIE CX€MBI KpaeBbIX 3a/1a4 Ul YPAaBHEHHUS AJITUNTHYECKOTO THUIA C MepEMEHHBIMU
K03 (uIMeHTaMU: TIOCTAaHOBKA 3aJad, KOPPEKTHOCTb, CXOJUMOCTb PA3HOCTHBIX CXEM,
METO/Ibl PEIIEHHsI CETOUHBIX 3ajiau.

OpHOpOoJHBIE PA3HOCTHBIE CXEMbl HauyalbHO-KpPAeBBIX 3ajad Uil MapaboJIu4ecKoro
YpaBHEHHUS C IEPEMEHHBIMH KO3((pUlMeHTaMu: MOCTaHOBKA 3a/1a4, MOCTPOCHHUE Pa3HOCTHBIX
CXEM C BecaMH{, NOTPEUIHOCTh alMpOKCUMallud, YCTOWYHMBOCTh, CXOJHWMOCTb, peEIIeHHE
CETOYHBIX 3a/a4.

[TonsiTHe 0 BapHallMOHHO-PA3HOCTHOM MeTOJle (METOJIe KOHEYHBIX 2JIEMEHTOB) U JAPYIHX
METO/1aX MOCTPOEHUS Pa3HOCTHBIX CXEM JUIsl YpPaBHEHUIM MaTeMaTH4eCKON (DU3HUKH.
Uucnennele MeTOnbpl pemieHus 3agauu Komm 11 OOGBIKHOBEHHBIX AuddepeHnnaIbHbIX
ypaBHeHui. [locTaHoBka WCXOIHOW 3agaud. Bompockl KOPPEKTHOCTH MOCTAaHOBKHU.
Paznuunble MEeTOBI MPUONIMKEHHOTO W YHUCIEHHOTO pemieHus 3amadn Komm. [Tpocreiimue
Pa3HOCTHBIE CXEMBbI pemieHus 3amaun Kommm: pa3sHocTHas cxema Diiyiepa (siBHasi cxema),
CUMMeTpUyHasi cxeMma (HesBHas cxema). [loHsATHE O CXOAMMOCTHM METOJa M TOpPSIKE
TOYHOCTH MeToaa. IloHsATME O HEBA3KE WIM MOTPEIIHOCTH allpPOKCUMALMH CXEMBI;
anIpoKCMMAalMM U TOpAJKE  anlpoKCHMMalMu  pasHocTHoro  merona.  [lopsaok
anmpoKCMMalUU MeToAa Jiiepa M CUMMETPUUYHOM cxeMbl. [lopsaok TOYHOCTH CXEMBbI
Ditnepa.

OnnomraroBeie  Metonbl  PyHre-Kyrra. OOmast ¢dopmynupoBka MeronoB. CemelcTBO
METOJIOB BTOPOTO IMOPSAKAa AanIpoOKCUMaluMyd M YacTHbIE CIy4al CEMEHCTBA: CXEMBbI
(IByxaTamHble) MpeauKkTop-KoppekTop. CxomumocTh MetonoB Pynre-Kyrra (Teopema o
cxoaumocTt). CBsi3pb MOPSIAKOB aNMpOKCUMAIMU U TOYHOCTH. Merton PyHre moBbllieHus
TOYHOCTH perieHus 3a1aur Ko Ha nocien0BaTeaIbHOCTH CETOK.

MHoromaroBsle pa3HOCTHbIE METOIbl pemieHus 3anauu Komwm. @opMylinpoBKa METOIOB:
SIBHbIE W HESIBHbIE METOJbl, SBHbIE U HesABHbIe MeTolabl Apnamca. [lorpemHocts
anIMpOKCUMALUA MHOTOIIArOBBIX METOJOB Ha PELICHUSX WM HEBSA3KA Pa3HOCTHOIO METOJA;
HauBBICIIMK TMOPSAOK anmpokcumanuu. [loHstue 00 yCTOWYMBOCTH U CXOJUMOCTHU
MHOTOIIIArOBBIX METO10B. [IpuMephsl MHOTOLIAarOBBIX METOI0B AZlamca (SIBHBIX U HESIBHBIX)
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Oo0pa3sen 3K3aMeHALIMOHHOT0 OMJIeTa

MHHHCTEPCTBO OBPA30OBAHNS U HAYKU POCCUICKON OEJIEPALINUN
denepanbHOE FOCYIaPCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YUPEIKICHHE

BBICILICTO podeccuoHATEHOTO 00pa3oBaHus
BAIIKUPCKUU TOCYJAPCTBEHHBIU YHUBEPCUTET

®dakynbTeT MaTEMaTHKH U HHOOPMAIOHHBIX TEXHOIOTUH
GakasaBpsl 4 roj, 8 cemectp, 2021/2022 yuebHbIii TO
Jucuurnuna YucieHHbIe METOIbI
Hamnpagsnenue 01.03.01 — Mamemamuxa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. ®ynnamenrtanpHas Teopema CamMapCcKoOro o CXO0IUMOCTH HESIBHBIX UTEPALIMOHHBIX MTPOLIECCOB U
€€ IPWIOKEHUE K JJOKA3aTeIbCTBY CXOMMOCTH MeToAa Pu4apacoHa ¢ nrepaimOHHBIM ITapaMETPOM.
2. PazHocTHas cxema Oinepa pemenus 3anaun Komm g O/1Y. IlorpemHocTs anmmpoKCuMany u
CXOJIMMOCTb.
3. Paccmotpute CJIAY, npuBeIeHHYIO K BUY, YAOOHOMY JIJIsl UTEpaIliii IO METOTy
MOCJIEIOBATEIbHBIX PUOINKEHHI:

X, =0.3x, —0.1x, +1,

X, =0.2x, —0.4x, +0.01x, - 2,

Xy = 0.2x, +0.1x; +5.

7 %/ (Les
3as. Kagheopoiit UT u KM *-1Wﬂ A.M. boniomHos

[TepeBon onenkn u3 100-0ayTbHON MIKAIBI B YETHIPEXOAUTHHYIO TTPOU3BOIUTCS CIICIYIOITUM
o0pazom:
«otauyHo» — oT 80 1o 110 6amnoB (Bxiaouast 10 mooupuTeIbHBIX 0aIOB);
«xopomio» — oT 60 g0 79 6amos;
«YIOBJIECTBOPUTEILHO» — OT 45 110 59 6amnos;
«HEYIOBJICTBOPUTEIILHO» — MeHee 45 OailoB.

Kpurepun ouenku (B 0a/u1ax)

25 — 30 0a/1J1I0B BBICTABIIAETCSA CTYACHTY, €CJIM OH JaJI IOJIHBIC, PA3BCPHYTHIC OTBETHI HA BCC
TCOPECTHUUYCCKUC BOIIPOCHI 6I/IJ'IeTa, MMPOACMOHCTPHUPOBAJ 3HAHHUC (bYHKI_II/IOHaJ'IBHHX BOSMO)KHOCTeﬁ,
TCPMHHOJIOTHH, OCHOBHBIX 3JICMCHTOB. CTy,Z[CHT 0e3 Sany,Z[HeHI/Iﬁ OTBCTHJI Ha  BCC
JOINOJIHUTCIIbHBIC BOIIPOCHI.

17 — 24 0aJJI0B BBLICTaBIISETCS CTYACHTY, €CJIM OH PACKPBII B OCHOBHOM TCOPCTHYCCKUC
BOIIPOCHI, OJHAKO AOIMYHICHBI HETOYHOCTH B OIPCACIICHHU OCHOBHBIX MIOHSATHH. HpI/I OTBCTC Ha
AOIIOJIHUTEIIbHBIC BOITPOCHI JOITYIIICHBI HEOOJIBIINE HETOYHOCTH.

10 — 16 Ga/mIoB BBICTABISAETCS CTYACHTY, €CJIM IPU OTBETC HA TCOPCTUYCCKHUEC BOIIPOCHI UM
AOMYIIECHO HECKOJIBKO CYHICCTBCHHBIX OIIMOOK B TOJKOBAHHUU OCHOBHBIX MNOHATHH. Jlormka wu
IMOJIHOTA OTBCTA CTPAAArOT 3aMCTHBIMU U3bAHAMH. 3aMeTHEI HpO6CJ'IH B 3HAHMHU OCHOBHBIX MCTO/JI0B.
TeOpeTI/IqCCKI/IC BOIIPOCHI B LCJIIOM HU3JIOKCHBI JOCTATOYHO, HO C ITPOITyCKaMH MaTepuaja. HNmerorcsa
NMPUHOHUITAAIIBHBIC OIINOKH B JIOTHKE NMOCTPOCHUA OTBETA HA BOIIPOC.
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1 — 10 0annoB BBICTABISIETCS CTYJIEHTY, €CIM €ro OTBET Ha TEOPETHYECKHE BOIIPOCHI
CBUJIETEIBCTBYET O HEMOHWMAHUU U KpailHE HENOJIHOM 3HAHWM OCHOBHBIX NOHATHH U METOJIOB.
CryneHT He CMOT OTBETUTh HU Ha OJIMH JIONIOJHUTEIBHBIN BOIIPOC.

IIpumepbI KOHTPOJIBHBIX 3aJaHUI M0 KYpCY
«YucjaeHHbIE METOABI» .

1) Paccmotputre CJIAY, mnpuBenecHHYO K BHIYy, YAOOHOMY JUIsi WTEpPaldid IO METOIY
MIOCJIE0BATEIbHBIX PUOINKEHUI:
X =0.3x, —0.1x, +1,
X, =0.2x, —0.4x, +0.01x, - 2,
Xy = 0.2x, +0.1x; +5.
3anumuTte pacueTHele popmysbl. Haliiute HOpMy MaTpULIbl CUCTEMBI U MPOBEPHTE YCIOBHE
CXOJMMOCTH METO/1a MOCJe0BATENbHBIX NMpUOImkenuit s ganHoit CJIAY.
2) Paccmotpute Bompoc o npuMeHeHur Metoa SIkoou k pemenuto CJIAY Buna
OX, +2X, + X, =5,
X, = 7X, + X, =—6,
X + X, +9%;, =-3.
3anuiuTe pacyeTHbie (POPMYIIbI.
3) Paccmotpute Bompoc o mpuMeHeHnu Metoa ["aycca-3eitnens k pemenuio CJIAY Buaa

4x, —2X, =5,
— 2%, +4X, — 2X, =6,
—2X, +4X%, = -3.

3anummTe pacueTHbie popmyisl MmeToaa ['aycca-3elinens k pemennio CJIAY.
4) O6GocuyiiTe BO3MOKHOCTD perieaus CJIAY Buaa

310 f,
Ax=f, A=|1 2 0| f=|f,
00 2 f

MeTo0M Puyapicona ¢ urepaunonnsiv napamerpom 7 > 0.
3anummre pacyeTHsle GopMyiibl MeTo1a. HaiiauTe urcino o0ycioBiaeHHOCTH MaTpuibl A.
5) Haiiaure koHeunsle pastoctu Gpynkuun Y = f(X)=x> ¢ marom h=1:

Ay, Ay, Aly.

6) ®yuxius Y = f(X) 3agana rabmuneit 3nauennii y; = f(x.):

i |0 [1 |2 |3 |4
X [20]25(30(35(4.0

y, |4 |5 |355]57|58

Beruncnure 3HaueHus GyHKIMU B TOUKEe X =2.3 C NOMOLIbIO HHTEPIOIAHMOHHON (hOopMyIIbI
Jlarpanxa.

7) Hns oyuxiun T (X) =Sin 71X Ha oTpeske [0, 2] HOCTPO¥Te HAMIYYIINI HHTEPIOJSIIIUOHHBIN

MHorouseH 3-ro nopsaka. [loctpoiite rpaduku MHOrowieHa U JaHHON (YHKUMHU B OJHOU
CHUCTEME KOOPJIMHAT.
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8) Ilocrpoiite kyouueckuit crutaiin aast Gyaxuuu f(X) =Sin 7X Ha oTpeske [O, 2], UCTIONB3YS
pasbuenue orpeska Ha N =10 uacreii. Haiiaure 3nauenue B Touke X =0.48.
9) Haiinure napamerpsl moKasatenbHol Qymkmuu f(X) =ae™ mno 3amammOl TaGmuue
sHauennit (X, f(x)), k=12,...,n.
X, 112 |34 |5|6|7]8]|9 /10
f(x,)|1]12|24[15/17|18|2(21]25|3

[TpuBenure rpaduk ¢pynkuu. [Tokaxnure, 4TO pe3yabTaTOM SBIISIETCS AIPOKCUMHUPYOLIAs
byHKIHS

y = 0,951393¢%10992
10) Berunciure npuOIMKEHHO TPOU3BOIHYIO BTOPOTO HOPSIIKA C TIOMOIIBIO (hOPMYJIBI
v (x)= y(x+h)-2y(x)+ y(x—h): () ofh?
XX h2

U CPaBHUTE C TOYHBIMU 3HAUYEHUSMU BTOPOH MPOU3BOJHON PYHKINU Y = f(X) =SiN X B TOYKax

orpe3ka [0,1] ¢ maramu h=0.2 u h=0.1. [Ipoananusupyiite pe3yiabTaTbl B pe3yJbTaTe
YMEHBIIIEHHUS [1ara B JiBa pasa (Bo CKOJIbKO pa3 YMEHbIINUJIACh OIINOKa?)

11) BbI4ucIuTh HHTETpa
2

J:J;%dx

o ¢popmynam Tpaneunit, Cumncona, Hetorona-Koteca:

if(x)dxz% f(Xi)+2f(Xi+l)h:h|:f(XO)—;f(XN)+§f(Xi)j|' h:b&a, N

c i=0 i-1

10;

f () ;gzgz(f(xi)+4f(xm)+ f(x.,)) N=2m;

O T O — T

f(x)dx = %[19f(xo)+75f(xl)+50f(x2)+50f(x3)+ 75f(x,)+19f (x;)]-

)

Haﬁ,[[I/ITe TOYHOC 3HAUYCHUC HHTErpaja J ¥ OTHOCHUTEJIBHBIE IOrpCIIHOCTH o u

Tp. ! Cumrt.

8H.K()Teca '
12) Haiigure npubimkeHHoe MeTooM Ditnepa Ha oTpeske [1,2] 3agaun Komm
1+u?
du_1+u® =0
dt 2t
(TouyHoe pemieHue 3aaaun U(t) = tg (In Jt ))

Pacuers! npoBoauTs ¢ marom t=0.1.
13) Jlns HayaapHO-KpaeBoil 3a1aun

Mzi (Cos2 X+O,1)a—u , 0<x<10<t<T =1,
ot OX OX
u(x,0) =1-x, u(0,t)=cost,u(Lt)=0,
MOCTPONTE YCTOMUMBYIO Pa3HOCTHYIO CXEMY BTOPOTO MOpsIKa anmnpokcuMaruu no h u T (rae h u

T — IIarv MPOCTPAHCTBEHHON M BPEMEHHOM CETOK).
14). nst kpaeBoii 3a1auu
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0 , ou 0 20U ) y
&((Hx y)&}+5((1+xy )EJ—O, (x,¥) € (0,1)x(0,0),

ux,y) =u(xy), (xy)erl,

MOCTPONUTE YCTOMYUBYIO PA3HOCTHYIO CXEMY BTOPOT'O MOPsJIKa allllPOKCUMALIUH.

Ilpumep 3a0anusn no 1abopamopnoii pabome

NaGopaTtopHasa paboTa Ne99
YucneHHble MemoObI peweHUss cucmeM JIUHeUHbIX areebpauvyeckux ypasHeHull.
lMpsimbie MemoOdbiI peweHusi CJTAY. UmepayuoHHble MemMOObI

1) TpebGyercss pemnTh cucTeMy JIMHEHHBIX alredpanyeckux YpaBHEHUH MeETOJIOM
KBaJIpaTHOTO KOpHs (@), cxemoil Xousenkoro (6), METOJIOM BpallleHus (B) WIM METOJOM OTPaXKEHUS

(r):

Ax =Dh,

rie
19x, —4x, + 6%, —x, =100, 15x, + X, —5X%; +3x, =24,
—4x, + 20X, — 2, +7X, = -5, X, +10x, +2Xx, —4x, =47,

: 6X, —2X, + 25X, —4X, = 34, A —5X, +2X, +14x, —6X, = 28,
— X, +7X, —4X, +15x, = 69. 3%, —4X, —6x, +16x, = -50.
24X, +2X, + 4%, — 9%, =9, 22X, —3X, —8%; + 7X, =—24,
2X, + 27X, —6X, +2X, =76, —3X%, +19x%, —6X, +3X, =40,
4x, —6X, + 22X, —8X, =79, © —8X%, —6X, + 23X, —7X, =84,
—9X, +2X, —8x, +23x, =-70. 7X, 43X, — 7X, +18X, = —56.
24X, —TX, —4X, +4x, = 20, 10X, —x, —2X; +5, =95,
—7X, + 21x, + 3%, —5X, = —16, — X, +12X, + 3%, —4x, =41,
—4x, +3X, +19%, + 7X, =14, " 2X, +3X, +15x, +8x, =69,
4%, —5X, + 7%, +20x, = -81. 5%, —4X, +8X, +18x, = 27.
12x, —3x, — X; +3X, =26,
—3x, +15x, + 5%, —5x, =55,
Y X, +5X, +10x, + 2%, = -58,

3%, —5X, +2X, +11x, = -24.

2) Bbruncnute HeBS3KY (Ai — b) ,TIe X — HOJIy4CHHOE pEIICHHE.

3) YTOYHUTH MOJIYYCHHOC PCHICHUC MCETOIOM IPOCTBIX I/ITepaHI/Iﬁ C IapamMeTpom (B

KauecTBe MapameTpa B3iITh T = 2 , 000cHOBaTh BbIOOp mMapamerpa) (a), metogom Skobu (0),

I All.

MetoaoM ["aycca-3eiinens (B), METOJIOM BepxHE penakcanui (T), METOAOM MUHUMAJIbHBIX HEBS30K
(1) wIM METOJIOM CONPSDKEHHBIX TPAJAUEHTOB (), B3SB B KAayeCTBE HAUAIbHOTO MPHUOIMKEHUS

S -6
IENTYIO YacTh MOJYYCHHOTO MPSIMBIM METOJIOM PEIICHUsT X ¢ TouHOCThIO € =107,
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4) BBI4HCIUTS unCIio 06yCI0BIeHHOCTH MaTpuItbl cucteMbl M, = Al - || A7 ..

Yxka3anusi u_TpedoBanus. BriOpare npsimoii meron pemenus CJIIAY mo cienyromemy
IIPUHLIMILY: BCE T€ Y KOTO HOMEp BapuaHTa N — 4HMCIIO HEUETHOE UCIIOJIb3YIOT Ui IyHKTa 1) MeTon
KBaJIpaTHOTO KOPHs, BCE OCTaJIbHbIE (HOMEp BapuaHTa yuciio N — YMCIO YETHOE) AJIS pEeLICHUS
CJIAY wucnonp3yroT cxemy Xaneukoro. MtepaiiMoHHbIN METOT BEIOUPAETCS CICIYIONIUM 00pa3oM:
IIEpBBIA BapuaHT BbIOUpAET (a), BTOPO BapuaHT BhIOUpaeT (0), TPETHIl BapuaHT, COOTBETCTBEHHO,
(B), yeTBepThIi — (T), OATBIN — (1), LIECTON — (XK), cenbMOM — (a) U T.1. B3sTh cienyromuii Kpurepuit

ocranoBa urepamuii — || X% —x*? ||,<e. B xauecrBe BekTOpHOII HOPMBI ||-||. B3ATH Clemyromue
HanGosnee ynorpeburenbusie HopMel — ||-{|;, |[-[l, [|-]l.. TIpn Bbrmcnennn napamerpa B meroze

OPOCTBIX HUTepalMit U 4Yucia oOycnoBileHHOCTH M, B34Tb B KauecTBE MAaTPUYHOM HOPMBI —

n

n
| All,= mfjslx Z| a; | mmm || Al = max |a; |, rae n — pasmepHOCTs Matpuipl A. BbixaTs Taxke
i=1 j=1
Ha MeYaTh MATPHIBI, IMOJydaeMble NMPHU PA3JIOKEHHH B METOJC KBAJAPATHOTO KOPHS M CXEMBI
Xonenkoro. OGopmMuTh OTUET.

CamocrosiTesbHas padoTa

CamocrosTtenbHast paboTa CTyIEHTOB 3aKJII0YAaeTCs B MOJTOTOBKE K 3aHATHUSM U BBINOJIHEHUU
3a4eTHBIX 3a/laHUi C HCIIO0JIb30BaHUEM DPEKOMEH/IOBAaHHOM y4yeOHO-MeToauueckoil nureparypsl. B
Ka4eCTBE JOTOJHUTENbHBIX 3aJaHUI MTPEIIAratoTCsl TEMBI TI0KJIAJI0B.

5. YueOHo-MeTOANYecKOe U MHPOPMAILIMOHHOE O0ecTiedeHUe U CIUTIINHbI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON YUeOHOI JUTEPaTyPbl, HEOOXOAMMOM IS
OCBOEHMS THCIUNIHHBI

OcHoBHas uTEparypa:

1. Camapckuii, A.A. Matematudeckoe moaenupoBanue / A.A. Camapckuii, A.Il. Muxaios. -
Mocksa : ®uzmaraut, 2005. - 160 c. - ISBN 978-5-9221-0120-2 ; To xe [DnaeKkTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68976.

2. baxsanos, H.C. YucneHnHbie METOIbI: aHAIIN3, alnredpa, 0OBIKHOBEHHBIE TU(GepeHITHATBHBIC
ypaBHenus / H.C. baxsanos ; pea. 1.M. OBunanukoBo#, E.B. Illukuna. - Mocksa : Hayka, 1975. -
632 c. : mi. ; To xke [DnexTponnsiid pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=456941.

3. Mapuyk, [".11. Metons! BeruncnutenbHoi marematuku / .M. Mapuyk ; pea. E.B. [llumkuna. -
Mocksa : Hayka, 1977. - 458 c. : un. ; To xe [Dnexkrponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457019.

JlonotHUTE/ILHAS JIUTEPATypa:

4. Jlebenes, B.W. ®yHKIIMOHANBHBIN aHATU3 U BHIYMCIUTENIbHAS MaTeMaTHKa : yieOHoe mocodue /
B.U. Jlebenes. - 4-e uzn., nepepad. u goim. - Mocksa : ®usmatiut, 2005. - 294 c. - ISBN 5-9221-
0092-0 ; To xe [DnexTpoHHBIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68363 (05.11.2018).

5. Bacunpes, @.I1. Meroap! ontumuzanuu : yaeOuuk / @.I1. Bacunbes. - 3. HOB., mepepald. u Jo1.
- Mocksa : MITHMO, 2011. - Y. 1. KoneuHomepHsbIe 3a1aun onTuMHu3auuu. [IpuHimn Makcumyma.
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Junamudeckoe nporpammupoBanue. - 620 c. - ISBN 978-5-94057-707-2 ; To e [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63313

5.2. Ilepevyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTn « UHTEepHET»
U IPOrpaMMHOI0 o0ecrneyeHusi, He00XOUMBbIX IJI1 OCBOCHHSI JUCHUNJIMHBI

1. www.gpntb.ru/— T'ocynapcTBeHHas myOIMYHAsS HAYYHO-TEXHHYESCKAs
oubmmoTeka.

2. www.nlr.ru/ — Poccuiickas HanmoHaIbHasE OUOIHOTEKA.

3. www.nns.ru/ — HanuoHaabHast 3JIeKTpOHHAsE OMOIMOTEKA.

4. www.rsl.ru/— Poccuiickast rocymapcTBeHHast OMOIHOTEKA.

5. www.microinform.ru/ — Y4eOHbIi IIEHTP KOMIIBIOTEPHBIX TEXHOJIOTHUI

Odunmanbublii  uHTEpHET calWT Poccuiickoil rocynapcTBeHHOW OMONIMOTEKH, COJAEpKalIui
OOIIUPHBIN DJIEKTPOHHBIA KAaTAJIOr TEYAaTHBIX M3JaHUH UM TPENOCTABJISIONUNA JOCTYH K
onr(ppOBaHHBIM U3AHUSIM WWW.ISI.ru

OdunmanbHpli MHTEPHET CalT OWONMHOTEKH balKUpCKOro TOCYAapCTBEHHOTO YHHUBEPCHUTETA,
COZEpKaIIUM DJIEKTPOHHBIM KaTajor TME€YAaTHBIX M3JaHU W TPEIOCTABISIOMMNN JOCTYI K
onupoBaHHBIM H3aaHUsIM WWW.bashlib.ru

DOnexTpoHHas OMOMMOTEYHAs CUCTEMa, CIeUUANIM3Hpyolascs Ha oOpa3oBaTeNbHOM U HAaydyHOU
JUTEpaType, a TAKIKE AMEKTPOHHBIX UX u3aanusx Www.biblioclub.ru.

OnexTpoHHass OubnuoTeuHas cucteMa wu3garenbcTBa «lOpaift», crneunuanusupyromascs Ha
00pa30BaTeIbHOW W HAyYHOW JMTEpaType, a TaKKe OJIIEKTPOHHBIX WX u3maHusx WWww.biblio-

online.ru.

6. MaTepuajibHO-TeXHUYECKAas1 0a3a, HEOOXOAUMAs /IS OCYIIECTBJICHUS

00pa30BaTeIbHOI0 MPoIlecca Mo JUCIUTLIHHE

HaunmenoBanue
crnenralbHbIX MOMeIeHuI
M MOMelleHUH 1J1s
CaMOCTOSITe/IbHOI paGoThl

OCHaIIEHHOCTh CNEeNHAIBHBIX
NoMelleH’ii ¥ MoMelleHuil 1Jisl
CaMOCTOSITeTIbHON PadoThI

IlepeyeHb TUNEH3MOHHOTO TPOTrPAMMHOI0
o0ecneyeHmsl.
PexkBH3NTHI MOATBEPKAAIOIIETO JOKYMEHTA

1

2

3

1. yueonaa ayoumopusa ona
npoeedeHus 3anamuil
JIeKYUOHHO20 muna:
ayautopusi Ne 501 (puzuko-
MAaTeMaTU4YECKUI KOpIyc -
yaebHoe)

2. yuebnan ayoumopus ons
npoeeoenus 3aHAMuil
CEMUHAPCKO20 MUNQ:
ayautopusi Ne 524 (puzuko-
MAaTeMaTU4ECKUI KOpIyc -
yaeOHoe)

3. yuebnan ayoumopusn onn
nposedeHus ZPynnoGuIx u
UHOUBUOYATILHBIX
KOHCynbmayuil: ayauTopus
Ne 501 (pmsuxo-
MaTeMaTU4EeCKU KopIyc -
yuaeOHoe), aynutopust Ne 524
(pusuko-maTemMaTHUECKUH

Aynutopust Ne426
YuyebHas Mebenb, 10CKa,
NePCOHAJIbHBIE KOMIIBIOTEPHI
LenovoThinkCentreA70zIntelPentiu
mE 5800, 320 Gb, 19" — 13 .,
mkad TLKTWP-065442-G-GY

Aynutopus Ne 501
Y4yeOHast MeOenb, JOCKa HACTEHHAS
MEJIOBasi, IIEPCOHATBHBINA KOMIL. U
cucTeMHbIH 6ok /Coreis-
4460(3.2)/CIGABAYTEGV-
N710D3-1GL/4Gb, IpesenTep
LogitechWirelessPresenterR400
(210134000003592), mpoektop
SonyVPL-DX270, sxpan py4Hoi
ViewScreenLotus 244x183 WLO-
4304

Aynutopus Ne 524
YueOHas MeOelb, TOCKa HACTCHHAS
MernoBasi, kommyrarop HP V1905-24

1. Windows 8 Russian. Windows Professional
8 Russian Upgrade. JTorosop Ne 104 ot
17.06.2013 r. JIunenzun 6eccpoyHbIe.

2. Microsoft Office Standard 2013 Russian.
Horoop Ne 114 ot 12.11.2014 r. JInmeH3un
GeccpodHsIe.

3. Cpena paspaborku Microsoft Visual Studio
Community 2017 (YcaoBust IMIEH3UH HA
nporpammuoe obecrieuenre Microsoft Visual
Studio Community 2017, ceobozHOe
MpOrpaMMHOE OO€eCIIEYEHHE).

4. AcademicEdition Networked Volume
Licenses RAD Studio XE3 Professional
Concurrent AppWaveEnglish; morosop Ne263
or 07.12.2012 r.

5. Python 3.7 (awmen3us Python
SoftwareFoundationLicense, cBoOogHOE
MPOTPaMMHOE 00ECTICUCHIE)

6. Lazarus (munen3us GNU GPL, ceobonnoe
porpaMMHOE 00ecTIeueHHe).
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KOpITyC - yaeOHOe)

4. yuebnasn ayoumopus ons
meKyu|ezo KOHmpoJs u
npomeHcymouHou
ammecmavuu: aynutopus Ne
501 ayauropus Ne 501
(pusnko-maTremaTHueCKnit
KOpITyC - yaeOHoe),
ayautopus Ne 524 (puzuko-
MaTeMaTHIECKU Il KOPITYC -
y4ueOHoe)

5. nomewenus onn
CaAMOCHOAMENbHOU
pabomur:

ayautopust Ne 426 (puzuko-
MaTeMaTHYECKU il KOPIYC -
yueOHOe), YUNTATBHBIHN 3251 No2
(pusuko-maremaTuuecKuit
KOpITyC - y4eOHOe)

Switch 24*10/100+2*10/100/1000,
MePCOHATILHBIN KOMITHIOTED B
kommrekTe HP AiO 20"CQ 100 eu —
27 wr., 3kpan ScreeMediaGolgview
274*206 NW 4:3, yauBepcaibHOE
noTonovHoe Kperuienue ScreeMedia
JUTS IPOEKTOPA, PEryITHPOBKa
BbIcoTHI , mKad TLKTWP-065442-
G-GY,

nata-kopa (1296), mocka aymaurop.
JA32.

Yurtanbubli 320 Ne2
YuebHas mebenb, ya1eOHO-HarIsIIHbIC
nocobusi, CTeHJ 10  TOXKapHOH
0e30macHOCTH, MOHOOJIOKH
cTalMoHapHsie — 8 1T, mpuHTep — 1
mT., ckanep — 1 mr.
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BYOJDKETHOE OBPA30OBATEJIBHOE
YUYPEX/JIEHUE BbICHIEI'O ObPA3OBAHUA
«BAIIKUPCKHM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

oucyunaunsl — «4YucIeHHbIE METOIBI» HA 7 U 8 ceMecTphl

ouHas popma obyuenus

Pabouyro porpammy OCyIIECTBIISIFOT:

Jlexuun: moueHt kad. UTuKM, k.¢d.-m.H. Daiipyzos M.D.

JlabopaTtopusie paboTsr: noreHT Kad. UTuKM, k.¢.-m.1H. Daiipy3zoB M.D.

Buja pa6orsl O0BbeM TUCHUILIMHEI
OO6mrast Tpy10€MKOCTh TUCIUIUIMHEI (3.€. / 9acOB) 7/252
Y4eOHBIX YaCOB HAa KOHTAKTHYIO pabOTYy C MPENo1aBaTeseM:
JIEKIMHA 68
MPAKTUYECKUX/ CEMHUHAPCKUX
J1a00PaTOPHBIX 68

Ipyrux (TpyNIoBas, HHIUBUIyalbHAsT KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOMU JIeATEeTLHOCTH, MPEAyCMaTPUBAIOIINE pa00Ty 00YJaIONTUXCS C
npenoaaBatenem) (OPKP) 1.9

U3 HUX, IPETYCMOTPEHHbIE Ha BBIIIOJIHEHUE KypcOBOU paboThI /
KYpCOBOT'O ITPOEKTa

Y4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuaromuxcs (CP) 70.3

U3 HUX, IPEAYCMOTPEHHbBIE Ha BBIIIOJIHEHUE KypcOBOU paboThI /
KYpPCOBOT'O ITPOEKTa

Y4eOHBIX 4YacOB Ha MOJTOTOBKY K
sK3ameny/3auety/ auddepeHmpoBannomy 3adety (KoHTpons) 34.8

@opMbI KOHTPOJISA:
3a4yer 7 ceMecTp
PI'P, sx3amen 8 cemectp
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dopma u3ydeHuss MaTepuasos:

®opma

OcHoBHas 1 TEKYLIEro
JICKIUH, IPAKTUICCKUE 3aHATHS, TOTOTHHTEIbHAS KOHTPOIE
CEMMHAPCKUE 3aHATHUS, JTaOOPATOPHEIE JMTepaTypa, 3aganus 1o | yenesaemoctn
Ne Tema u coaepxanue paboTsl, camocTosTeNbHAs paboTa 1 eKoMeHayeMas CaMOCTOATCEILHOR (KOIIOKBHUYMBI
/o P TPYAOEMKOCTH (B Yacax) P Y pabote TUIOKBHYMP,
CTYyJCHTaM KOHTPOJIbHBIC
CTYJCHTOB
(HOMeEpa u3 paboTHI,
JIK I[1IP/CEM JIP CcpP CITHCKA) KOMITBIOTEPHBIE
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
7-i1 ceMecTp
1. OO6rmast xapakTepuCcTHKa U
KJIacCU(UKAIUs METO/I0B pEeLICHUS
CJIAY. Meton I'aycca u ero
anredpanveckasi OCHOBA: cXxema
€IMHCTBEHHOTO JICJICHUS U €€ CBS3h oT4eT 1o Jabo-
C Pa3JI0’)KeHUEM MaTPHUIIbI Ha 4 4 4 1-3,4-5 4-5 paTopHOU
MHOXHUTENH; Teopema o6 LU- pabote
pa3noKeHuH, YCIOBUS
MpUMEHUMOCTH MeToa ["aycca.
Brruncnenue onpenenuTens u
00paTHON MaTpPUIIBL.
2. Merton "aycca ¢ BBIOOPOM TITaBHOTO
AJIEMEHTA, OIIMOKH OKPYTJICHHUS,
MOHATHE 00 YCTOWYMBOCTHU MPSIMBIX
MeTo10B. KommakTHas cxema oT4eT 1o jabo-
Metona ["aycca (MeTo1 OCHOBaHHBIM 4 4 4 1-3, 4-5 4-5 paTopHOU
Ha LU-paznoxenun). [Tonstue o pabote
METO0/1aX ONTUMAIBHOTO
uckioueHus, XKopaana, oTpakeHUH.
Mertoa KBaJIpaTHBIX KOpHEH (MeTo,




OCHOBaHHBIN Ha S*DS-paznoxenun),
cxema XO0JIEHKOro.

OneparopHble ypaBHEHUS [1EPBOTO
pona. KoppekTHO 1 HEKOPPEKTHO
MOCTaBJICHHBIC 3aa4H,
YCTOWYUBOCTH (Ha MpUMeEpe
pemenus CJIAY). Bo3mymienus,
Mepa 00yCIIOBIICGHHOCTH YPAaBHEHHS
Y YUCJIO 00YCIIOBIICHHOCTH
HEBBIPOKJACHHOTO JIMHEHHOTO
oneparopa. OueHKa OTHOCUTEIbHON
MOTPEUTHOCTH; BIIMSIHAE
MOTPEUTHOCTH OKPYTJICHUS TIPU
pemenuu CJIAY npsmbiMu
MeToaaMu. OIEHKH T0CTOBEPHOCTH
pElIeHU, TOTyYaeMbIX MPSMbIMU
MeToaMu (TIporeaypa
UTEPALMOHHOTO YTOYHEHHUS
pEelIeHUs, al0CTEPHOPHBIE OLIEHKH
yucina o0yciaoBiaeHHOCTH). [ToHsaTHe
0 METO/I€ PEeryJsipU3alui peLIeHUsS
ypaBHeHus. CoryiiacoBaHHas v
MOAYMHEHHAs! HOPMBI OIIepaTopoB
A el (Xn— Xh) c 3ananHbBIME
BEKTOPHBIMU HOpPMaMHU B
KOHEYHOMEPHOM MPOCTPaHCTBE Xn.
Haubonee ynorpeburenbHble HOPMBI
BEKTOPOB U MAaTPUYHBIE HOPMBI
oreparopa, UHIYLIUPOBAHHBIE
BEKTOPHBIMH HOPMAaMH.

1-3, 4-5

4-5

oT4eT 1o jabo-
paTopHOM
pabote

Beenenue. OOmmas xapakTepucTuka
UTEPALMOHHBIX METOJOB PEIICHUS

1-3, 4-5

OTYET 110 J1a00-
paTopHOU




CJIAY kak onepaTOpHBIX YpaBHEHHM
nepBoro pojaa. OCHOBHBIE TIOHSTHS
UTEPALUOHHBIX METOOB:
CXOJIMMOCTb, YUCJIO UTEPALUH,
Ka4eCTBO UTEPALMOHHOTO IIPOLECCa;
KJIacCCU(HUKAIUS UTEPALUOHHBIX
METO/I0B, MPUHIUIIBI UX
nocrpoeHus. Teopema o
«HEMOJBHKHOM TOUKE
UTEPALMOHHBIX MPOIIECCOB.

pabote

Meron nocnenoBaTeNnbHBIX
NPUOIKEHUN 151 TMHEWHBIX
ypaBHEHUH BTOPOTO poJa.
HeoOxoauMplii 1 JOCTATOYHBIN
MPHU3HAK CXOJUMOCTH; JOCTaTOYHOE
YCIIOBUE CXOAUMOCTH, OLIEHKU
norpemHocTi. OCHOBHas TeopeMa
A. A. CaMapcKOTo 0 CXOJAUMOCTH
UTEepaluii 00LIero HesIBHOTO
CTAllMOHAPHOTO Ipolecca MPOCTOi
utepauuu. YacTHble ciyyau
TEOPEMBI: IOCTATOUYHbBIE YCIOBUS
CXOJMMOCTH SIBHOTO METO/1a
MIPOCTBIX UTEpALUi U
MOAU(PHUIIMPOBAHHOTO METOIa
MPOCTHIX HTepanuii (MeToaa SIkoon).
Jlpyrue gocraTouHble yCIOBUS
CXOJAMMOCTH MeToa SIKkoou.

1-3, 4-5

oT4eT 1o jabo-
paTtopHOi
pabote

HrepannoHHBIE METOIBI
BapHaIMOHHOrO TUIa. Meron
MUHUMAaJIbHBIX HEBSA30K U
ckopeiero ciycka. [lonsrue o

1-3, 4-5

4-5

OTyerT 1o jabo-
paTopHOU
pabote




MCTOAC COMPKCHHBIX I'PAVICHTOB.

TpeyroyibHbI UTEPALIMOHHBIE
Metosl. Meton Naycca-3eiinens;
HEOOXOIUMBIA U JOCTATOYHBIN
MIPU3HAK CXOJTUMOCTH;
JIOCTaTOYHBIC MMPU3HAKU
cxoaumMocTu. Meron
IIOCJIEI0BATENIBHOM peslaKCcaliuu
(SOR); nocratoutbie yCIOBHUS
CXOJIUMOCTH.

1-3, 4-5

OTYeT 110 J1ab0-
paTopHOU
pabote

Merto nocneaoBaTeIbHbIX
NpUOIMKEHUH (TIPOCTBIX UTEPALINA)
pelIeHus] HETMHENHBIX YPaBHEHUH.
[IpunHuun cxateix oToOpaxkeHuit. O
KauyeCcTBE UTEPAIUN U CKOPOCTH
cX0UMOCTH (O1IeHKH). MeTon
MPOCTBIX UTEPALUHN JJIs1 HETUHEUHBIX
CUCTEM alreOpanvdecKux
TPAHCUEHEHTHBIX YPaBHEHUI
(cencTBUs M3 OOIIETO Ciyvas);
r€OMETPUYECKAsi THTEPIPETALUS
METO/a IPOCTON UTEpALUU JIIs
ClIy4asi OTHOTO CKaJISIPHOTO
ypaBHeHUsl. MeTo/1 B3THS B BUIKY
(METO/T MOJIOBUHHOTO JICJICHUS).
Meton HeroTona u HeroTona-
KanTtopoBuua penieHust HeMTMHEUHBIX
OIEPAaTOPHBIX ypaBHEHU. MeTo
HproToHa NpUMEHUTENBHO K
HEJTMHENWHBIM CUCTEMaM
anredpanveckux u
TPAHCUEHICHTHBIX YPaBHEHUN;

1-3, 4-5

OTYeT 110 J1a060-
paTtopHOi
pabote




reoMeTpHUYecKas HHTEpIpeTaus
METO/Ia Ha CIIy4al OJHOTO
CKJSIPHOTO ypaBHEHM. MeTo
XOpJl, KOMOMHUPOBAHHBINA METO/I,
METO/I CEKYILIHX.

[TocraHoBKa 3a1a4n 0 HAaWITy4IlIEM
NpUOIIMKEHUN B IMHEHHOM
HOPMHUPOBAHHOM ITPOCTPAHCTBE U
BO3HHUKaroIue npoobiemel. Obmme
TEOPEMBI O HAMITYYIIeM
MPUOIMKEHUN: TEOPEMBI
CYIIECTBOBAHHS U €IMHCTBEHHOCTH.
HekoTtopsle cBolicTBa HAMITYYIINX
MPUOJIMKSHAN 1 DIIEMEHTOB
HAWTY4IIero npuOImKeHusl.
Haunyuimume cpenHexBagpaTuyHbie
puOIMKeHHs! (HETIPEPBIBHBINA 1
JUCKPETHBIN Citydan) pyHKIHI 110
BECY U UX HEOOXOAUMOCTb.
CpennekBaipaTH4HbIE
MPUOJIMKEHUS 110 BeCcy D YHKIIUMA
anredpandecKMMH MHOTOUYJICHAMU;
OpPTOTrOHAJIbHBIE MHOTOYJICHBI
(cBolicTBa, U MX IPUMEHEHHUE K
HAXO0XJICHUIO CPETHEKBAAPATHUHOTO
npubmKeHus QyHKIUI M0 Becy)
KJIACCMYECKHUE OPTOTOHATbHbBIE
MHOTOYJICHBIL.

3.3

1-3, 4-5

4-5

oT4eT 1o jabo-
paTopHOM
pab6ore, PT'P

Hroro 3a cemecrp:

36

36

35.8

8-ii cemecTp

10.

ITocTaHoBKa 3a/1a4M YHCIICHHOT'O
HUHTCTPUPOBAHUS, TIOAXOBI K

1-3, 4-5

4-5

OTYET 110 J1a00-
paTopHOU




MOCTPOEHHIO KBAIPATYPHBIX
dopmyn. MHTEpHIONAIMOHHEIE
KBaJ[paTypHbIE (OPMYIIBI C Harepe
3aJJaHHBIMU Y3J1aMH, TeopeMa 00 ux
To4HOCTH. OIEHKH MOTPEITHOCTH
WHTEPIIOJISIIIHOHHBIX KBAPATYPHBIX
¢dopmyn. Kanparypusie GopMyIibl
Herorona-Koteca. Uucnennas
YCTOMYMBOCTD KBaPAaTYPHBIX
dbopmymn. [pocretimue u3 Gopmyn
Hsrorona-Koteca; Tpanenui,
Cumrcona (mmapa6omn),
MPSIMOYTOJIbHUKOB; COCTaBHBIE
KBaJ[paTypHbIE (POPMYIIBI,
OCHOBAHHbIE Ha HUX; OLICHKU
MOTPEITHOCTH (hOPMYIL.

pabote

11. | AnocrepuopHas OleHKa
MOTPEITHOCTH METOI0M PyHTe;
aBTOMaTUYECKUi BbIOOD I1ara 1.3 4.5 4.5 OTI;ZTTSSHJ;‘?O_
UHTErpUPOBaHUsA. Y TOUHEHUE '
MPUOIMKEHHOTO PELISHHUSI 10 padore
Puyapncony.

12. | Bapuanmonnsie MeTo 1. OO0mIME
MOJIOKeHUS.. MUHUMU3UPYIOLTHE
MOCJIeIOBATEIFHOCTH (DYHKIOHATIA, OTUET Lo 1a60-
CXOJMMOCTH K HE IIyCTOMY .
MHO>KECTBY; KOPPEKTHO U 1-3,4-5 45 paT%pHOH
HEKOPPEKTHO MOCTaBJICHHbIE 331a4U paboTe
MUHUMHU3ANUN (PYHKIIMOHAJIOB.
[Ipumepsl.

13. | IIpubnmxkeHHOE perieHue 1-3, 4-5 4.5 oTyerT 1o jado-

OIIepPaTOPHBIX YpaBHEHUH

paTopHOU




SHEPreTHYECKUM MeTo1oM. Teopema
0 €IMHCTBEHHOCTHU PELICHUS
OIIEPATOPHBIX YPABHEHU B
['ab6epTOBOM MPOCTPAHCTBE U O
¢bynkunonane sHeprun. Teopema o
CXOAMMOCTH MUHUMU3UPYIOILEH
MOCJIEI0BATENBbHOCTH (PYHKIIMOHATA
sHepruu. Kinaccuueckuit MeTo
Purtna; reopema o MuUHUMYME
(dyHKIIMOHAJIA YPHEPTUH B
KOHEYHOMEPHOM MOJIITPOCTPAHCTBE.
Teopema 0 MUHUMH3UPYIOLIEN
MIOCJIEIOBATEIbHOCTH KJIACCUYECKOTO
MeTona Putna, ee cxoqmMoCTH B
OTIEHKE TTPUOJIMIKCHHUS.

pabote

14.

. O0mIue BOmpoCckl METO1a CETOK:
CETKH U CETOYHBIC (YHKIIUH,
MPOCTPAHCTBO CETOYHBIX (DYHKIIHH,
CETOYHBIC HOPMBI, JIOKAJIbHAsI
ANMPOKCUMAITUS U alIIPOKCHMAITUS
Ha CETKE, MOTPEITHOCTh
anMmpOKCHMAITH
muddepeHInaTbHBIX OIIepaTOPOB
Pa3HOCTHBIMH, TOCTAHOBKA
Pa3HOCTHOM CXEMBbI, OTPEITHOCTh
Pa3HOCTHOM CXEMBI, MOPSIOK
TOYHOCTH Pa3HOCTHOU CXEMBI;
KOPPEKTHOCTh PA3HOCTHBIX CXEM,
MOPSIIOK alIpOKCUMAIUU
Pa3HOCTHBIX CXEM, CBSI3b
KOPPEKTHOCTH U alpOKCUMAIIUN
Pa3HOCTHBIX CXEM CO CXOJAMMOCTBIO.

1-3, 4-5

4-5

OTYeT 110 J1ab0-
paTtopHOM
pabote




15.

Pa3HOCTHBIE CXeMBI KPacBBIX 33134
JUTS YPAaBHEHUS LU THICCKOTO
THUIIA C IEPEMEHHBIMU
Kod((UITMEHTAMU: TIOCTAaHOBKA
3aJ1a4, KOPPEKTHOCTh, CXOIUMOCTh
Pa3HOCTHBIX CXEM, METO/IbI PEIICHHUS
CETOYHBIX 3a/1a4.

1-3,4-5

4-5

OTYeT 110 J1a00-
paTopHOU
pabote

16.

OnmHOpOIHBIE PA3HOCTHBIE CXEMBI
HavaIbHO-KPAEBBIX 33149 IS
1apaboJINYECKOTO YpaBHEHHUS C
MepeMeHHbIMH KO3 unnentamu:
MOCTaHOBKA 3a]1a4, TIOCTPOCHNE
Pa3HOCTHBIX CXEM C BECaMH,
MOTPENTHOCTH ANMPOKCHUMAIINH,
YCTOMYUBOCTb, CXOIUMOCTb,
peleHre CeTOYHbIX 3a/ay.
OnHOpOIHBIE PA3HOCTHBIE CXEMBI
IU1s1 TUIIEpOOJIMYECKUX YPABHEHUI:
IIOCTAHOBKA 3aJ1auu, MOTPEIIHOCTh
anMpOKCUMAIIUH, YCTOMYUBOCTH (6€3
JI0Ka3aTeNbCTBA), pellieHHe
CETOYHBIX YPaBHEHHI.

1-3, 4-5

4-5

oT4eT 10 J1abo-
paTtopHOM
pabote

17.

UucneHHble METOIbI PEIICHUS
3agaun Komm m1st 0ObIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHHH.
IlocTaHoBKa MCXOMHOM 3aJJaUH.
Bonpocsl koppekTHOCTH
MMOCTaHOBKH. Pa3nnyHbIe METO B
MPUOIMKEHHOTO U YUCIEHHOTO
pemenus 3anauu Komm.
[IpocTeiimne pa3HOCTHBIE CXEMBbI
pemienus 3aaaun Komm: pazHoctHas

1-3, 4-5

4-5

OTUYET M0 J1abo-
paTtopHOM
pabote




cxeMma Disepa (sBHas cxema),
CUMMETpHUYHAs cXxeMa (HesiBHas
cxema). [ToHsiTe 0 CXOTUMOCTH
METO/1a U TOPSAKE TOYHOCTU METOA.
[TonsiTe 0 HEBSI3KE WU
MOTPEIIHOCTH alMPOKCUMAaLUN
CXEMBI; aIMPOKCUMAITUH H TTOPSIJIKE
anmnpoKCUMAIMU Pa3HOCTHOTO
Meroza. [lopsaok anmpokcumanuu
MeToJia DUnepa U CHMMETPUYHON
cxeMbl. [Tops10K TOUHOCTH CXEMBI
Ditnepa. OAHOIIArOBBIE METO,TbI
Pynre-Kyrra. O6mas
dhopmynupoBka MeTo10B. CeMencTBO
METO/I0B BTOPOTO MOPSIAKA
anmnpoOKCUMAIIMU U YaCTHBIE CIIydyan
ceMeNCcTBa: CXeMBI (JIByXdTAITHBIC)
MPEeIUKTOP-KOPpeKTOp. CXOIUMOCTD
MeTo10B Pynre-Kyrra (Teopema o
cxoauMocTn). CBs3b MOPSIIKOB
anmnpoKCUMAIlMU U TOYHOCTH. MeTo T
PyHre noBeIleHNsI TOYHOCTH
peuienus 3anaun Komm na
MIOCJIEIOBATEIILHOCTHU CETOK.

18.

MHoromaroBsie Pa3HOCTHBIC
MCTOAbI PCIICHUA 3a1a41 Komn.
CDOpMy.]'II/IpOBKa MCTOOOB: ABHBIC U
HCABHBIC MCTOBI, AIBHBIC M HCABHBIC
MCTObI A,Z[aMCa. HOFpeI_HHOCTB
allIpoOKCUMalll MHOTOIIIAroBbIX
MCTOJZOB Ha PCHICHUAX UJIN HCBA3KA
Pa3HOCTHOT'O MCTOA, HaWBBLICIITHHM

1-3, 4-5

4-5

OTUYET MO J1abo-
paTopHOU
pabote




nopsaok annpoxcumarun. [lonstue
00 yCTOMYHMBOCTH M CXOIUMOCTH
MHOTOIIIATOBBIX METOA0B. [IprMepsr
MHOTOIIIar0OBbIX METO/I0B AlaMca
(SIBHBIX M HESBHBIX).

Hroro 3a cemectp:

32

32

43.5

Bcero yacos:

68

68

70.3




PeliTHHI-IIJIaH JUCHUNIINHBI
UUCJIEHHBIE METO/IbI

Tpunoowcenue Ne 2

Hanpasienue noaroroBku 01.03.02 Ilpuxknaonaa mamemamuxa u unghopmamuxa

Kypc 4, cemectp 7

Peitrunr-mman Nel (3auer)

Buasbl yuebHoii bamn 3a Yucno baer
JeATEJbHOCTH CTYJACHTOB KOHKPETHOE | 3aJlaHHil MunuManbHblii | MakCUMalIbHBIN
3a/IaHHE 3a
ceMecTp
Moayas 1. UucieHHble MeTOAbI pellIeHUs 32/1a4 JTUHeHHOH 0 50
ajireopbl. Pelienne cucreM HeJIMHEHHBIX YPABHEHUI
Texkymmii KOHTPOJIb
1. JJaboparopHbIe pabOTHI 5 2 0 10
Py0e:kHbIi KOHTPOJIb
1. IlucbMeHHast KOHTPOJIbHAS
5) 5 0 25
paborta
Monayasb 2. llpudau:kenue pynkuuii. YucjienHoe 0 50
HHTErpUPOBaHUe
Texkyumii KOHTPOJIb
1. JTaGoparopHbie pabOTHI 8 5 0 40
Py0e:xHblil KOHTPOJIb
1. ITucbMeHHast KOHTPOJIbHAS
2 5 0 10
pabota
IoompurejbHbIE 0AJIBI
1. Crynenyeckast ouMnuana uin 0 10
KOHKYpC pedepaToB
2. PaboTa co mIKOIbHUKAMU 0 10
(KpY’>KOK, KOHKYPCBI, OJTUMITHAATBI )
ITocemaemocTh (0a/1J1bI BBIYMTAIOTCS M3 0011eil CYMMbI HAOPaAHHBIX 0AJ1JI0B)
1. Tlocemenue NEKIUOHHBIX 0 5
3aHATHI -
2. Tlocemienue npakTUYECKUX
(ceMHHApCKUX, TAO0OPATOPHBIX 0 -10

3aHATHUI)

HUTOroBblii KOHTPOJIb

1. 3auer |

29




PeliTHHIr-IJIaH JUCHUIIINHBI
UUCJIEHHBIE METO/IbI

Hanpasienue noarorosku 01.03.02 Ilpuxknaonaa mamemamuxa u unghopmamuxa

Kypc 4, cemectp 8

Petitunr-man No2 (Dx3aMeH)

Buasbl yueoHoii bamn 3a Yucno baiel
JeATEJbHOCTH CTYJACHTOB KOHKPETHOE | 3aJlaHHil MuHuManbHbI | MakCUMaJIbHBIN
3a/laHue 3a
CEMECTp
Monyas 3. UncjieHHOe HHTETPHPOBaHUE. 0 35
Yucsennble MeTOIbl pemieHus 3a1a4 YM®,
Texymmii KOHTPOJIb
1. JlabopaTopHbIe pabOTHI 4 5 0 20
Py0e:kHbIi KOHTPOJIb
1. [IucpbmeHHast KOHTPOJIbHAS 3 5 0 15
paborta
MonayJsb 4. UuciieHHbIEe MEeTOAbI pelIeHUus 1JIs
0 35
ony
Texkyumii KOHTPOJIb
1. JTaGoparopHbie pabOTHI 4 5 0 20
Py0e:xHbIil KOHTPOJIb
1. ITucbMeHHast KOHTPOJIbHAS 3 5 0 15
paborta
IoompuresbHbIe 0AJIbI

1. Crygenyeckas oauMnuaaa 0 10
WJIH KOHKYpC pedeparoB
3. PaGota co mkoJibHUKaMH
(Kpy’>KOK, KOHKYPCBI, 0 10

OJIMMITHA/TBI )

ITocemaemocTh (0a/1J1bl BHIYMTAKTCS U3 001IeH

CYMMbI HA0OPaHHBbIX 0AJ1JI0B)

3. IocereHne JIEKIIHOHHBIX

3aHATHI 0 6
4. TlocenieHne MPAKTHICCKUX
(ceMHHApCKUX, TAO0OPATOPHBIX 0 -10
3aHATHUI)

HTOroBblii KOHTPOJIb
1. Ok3amen | | 30

30




	2. Цели и место дисциплины в структуре образовательной программы

