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@OHJT OLIEHOYHBIX CPEACTB MO AucUUIUIMHE «VHTerpanbHble ypaBHEHUS U BapHUalOHHOE
MCYHMCIICHUE» BKJIIOYACT BCE BHJbI OLICHOYHBIX CPEJCTB, MO3BOJSIOIMIMX MPOKOHTPOJIUPOBATH
OCBOCHHE o0yJarouMucs po¢eCCUOHAIBHBIX, obmenpodecCuOHATbHBIX u
po(eCCHOHANBHBIX KOMIICTCHIIUN, TPEIyCMOTPEeHHBIX @DenepalibHBIM  00pa30BaTEIIbHBIM
CTAaHJApPTOM BBICIIEr0 oOOpa3oBaHus 10 HanpapieHuio mnoaroroBku 03.03.02  dwusuka
(xBanmu¢ukanus «bakanaBpy») u pabodeii mporpaMmoit TucHUIUTUHBL «IHTerpaIbHbIe YpaBHEHUS
Y BapUallMOHHOE UCUHCIICHUEY.
Ha3navenue (poHIa OLIEHOYHBIX CPEICTB

@®onp oueHounsix cpeactBs (POC) cocraBisieTcss B COOTBETCTBUU C TPeOOBaHUSMU
®OI'OC BO nmns mpoBeAcHHS MPOMEKYTOYHOW AaTTeCTAlUU OOYYalolMXCs MO JUCIUIUINHE
«/HTerpanpHple ypaBHEHUS M BAapUAIMOHHOE HCYHMCIIEHHE)» HA COOTBETCTBHE HX Y4EOHBIX
JOCTIDKEHUH TMO3TalmHBIM TPeOOBAHUSAM COOTBETCTBYIOUIEH OCHOBHON MpodeccCHOHAIbHON
obpazoBarenbHori mporpammbl  (OIIOIT). ®OC sBusercs COCTaBHOM YacThlo padouei
MIPOrpamMMbl TUCIUIUIAHEI.

@DOH/I OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS MPOMEKYTOYHON aTTeCTallui 00yJaroIUXCs
no nuciuiuimae «HTerpanbHble YpaBHCHHSI M BApUAIMOHHOE MCUMCIICHHE» BKIIIOYACT B CEOS:
nepeyeHb KOMIIETEHIIUN ¢ YKa3aHUEM 3TanoB ux ¢popmupoBanus B npoiecce ocsoenus OIIOIT;
ONHMCaHUE TOKa3aTeJe M KPUTEPUEB OLICHMBAHUS KOMIIETCHIIMH Ha pa3JIMYHBIX 3Tanax HX
dbopMUpOBaHUS, ONMUCAHUE IIKAJT OLEHUBAHUS; THUIIOBBIE KOHTPOJbHBIC 3aJaHUS WM HHBIC
MaTepuaibl, HEOOXOMUMBbIC JUIS OICHKM 3HAaHWH, YMEHWW, HABBHIKOB W (WIM) OIbBITa
JESTEIIbHOCTH, XapaKTepU3YIOIUX 3Tanbl (JOPMUPOBAHUSI KOMIETEHIIUNA B MPOIECCE OCBOCHUS
OIIOII; meToauyeckue MaTepuaibl, OMPEASSIONIMe TPOLEIyPbl OLICHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB ¥ (MJIM) OIbITa JEATENbHOCTH, XapaKTepU3YIOIIUX dTanbl  (OpMHUPOBaHUS
KOMIIETEHIIUH.

@oHJ OIEHOYHBIX CPEACTB CHOPMHUpPOBAH HA OCHOBE KIIIOYEBBIX IPUHIIMUIIOB
OIICHUBAHMS:

- BATUHOCTHU: OOBEKTHI OIICHKH JIOJKHBI COOTBETCTBOBATH MOCTABJICHHBIM IIENIIM 00Y4EHHUS;

- HAJIEKHOCTHU: HCIOJIB30BAHUE €IMHOOOPA3HBIX CTAHIAPTOB W KPUTEPUEB NJIsi OIECHUBAHUS
JTOCTHKEHHUM;

- 00BEKTUBHOCTHU: PA3HBIE CTY/ICHTHI JIOJHKHBI UMETh PABHBIE BOBMOXXHOCTH JIOOUTHCS yCIexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBamMu @OC gBISOTCA:

- TIpeJIMETHas HAMPaBICHHOCTh (COOTBETCTBHUE MPEAMETY H3YYCHHS KOHKPETHOW ydeOHOM
JUCITATIITUHBI )

- colepkaHue (CoCTaB M B3aMMOCBSA3b CTPYKTYPHBIX €IUHUI], OOpa3yloIIMX COJep>KaHuE
TEOPETUUECKON U MPAKTUYECKON COCTABIAIOIMINX Y4eOHOM THUCIUTUIMHEI);

- 00beM (KOJIMYECTBEHHBIN COCTAaB OLICHOYHBIX CpeACTB, BXo X B DOC);

- Ka4ecTBO o1leHOUHbIX cpeacTB 1 POC B 1enom, odecrneunBaroIiee MoIy4YeHne 00beKTUBHBIX U
JIOCTOBEPHBIX PE3YIbTATOB IIPH MPOBECHUN KOHTPOJIS C PA3TMIHBIMU HETISIMHU.

INEPEYEHb KOMIETEHIUIA, ®OPMUPYEMBIX JUCIUILINHON

Kon Haumenosanue Nunukarop nocTUXKeHus| B pe3ynprare  OCBOEHHS

KOMITETEHI] | KOMITIETEHIIUU KOMIIETSHIINH JTUCITUIUIMHBL 00yYaronuiics

uu (3axpenienHblll 3a OUCYUNTUHOU) | TOJIZKEH:

YK-1. Criocoben VK-1.1. Amnammsupyer 3anady, 3HATh TEOPETUYECKHE
OCYUIECTBIISATH BbIJIETISIS ee 0a30Bble| OCHOBBI, OCHOBHbIE TOHSTHS,
MOWCK, KPUTUYECKUH| COCTABIISIOIINE; 3aKOHBI ¥ MOJICTT! OCHOBHBIX|
aHamu3 u  cuHTe3| YK-1.2. Omnpenenser,| pa3nenoB GU3UKH;




uHpopManuy,
MIPUMEHSTh
CUCTEMHBIN ITOJIXO0/T
IS peueHust
IMOCTaBJICHHBIX 33124

UHTEPIIPETHPYET U PAHKHUPYET
uHpopmaruo, Tpedyemyro s
pelIeHNs TOCTAaBJICHHOW 3a1a4u;
VYK-1.3. OcyiiecTBiasieT IOUCK|
uHbpoOpMalUl I peUICHHUS]
MOCTaBJICHHOM 3a/1a4u 1o
Pa3IMYHBIM TUIIAM 3aIpPOCOB;
YK-1.4. [Tpu 00paboTKe]
uHPOpPMALIUU OTINYAET aKTHI OT|
MHEHUH, WHTEpHpETAIUi,
OLICHOK, bopmupyerT
cOoOCTBEHHBIE MHEHUS u
CYXJIEHUS, apTYMEHTHUPYET CBOU
BBIBOJIbI U TOUKY 3PCHHUS;

YK-1.5. PaccmatpuBaer  u
npejaaraet BO3MOJXKHBIC
BapHaHTbI peicHuA

IIOCTaBJICHHOM 3aJa4yu, OICHHBAs]
MX JOCTOMHCTBA M HEJOCTATKH.

YMeTh IOHHUMAaTh, H3JaraTh

" KPUTHUYECKH
aHATM3UPOBATh (PUZNIECKYIO
uHdopmaIuto.
[Tonws3oBatbCst
TEOPETHYECKUMH OCHOBAaMH,
3aKOHAMH HU  MOJICJISIMU
busuky;

Baaners ¢usnueckumu U
MaTeMaTHIECKUMHU
MeTogaMu  0o0paboTKH U
aHanu3a HMHGPOpPMAIMH B

00JIaCTH OCHOBHBIX Pa3JIENIOB
(buzukm.

OIIK-1

CriocoOeH MPUMEHSITH|
0a3oBbIC 3HAHUS B
obnactu (bu3uKO-
MaTeMaTHYECKUX U
€CTECTBECHHBIX HayK B
chepe cBOEH
npodeccuoHaNbHOM
JESTCIILHOCTH.

OIIK-1.1. O6namaer 0a30BLIMH
3HAaHUSIMH B OOJIACTH (PU3UKO-
MaTeMaTHYECKUX HayK,
HEOOXOJTUMBIMH I PEIICHHUS]
po)eCCHOHAIIBHBIX 3a]1a4.

OIIK-1.2.  ApryMeHTHMpPOBAaHHO|
NpUMeHsieT (PU3HYecKUe 3aKOHBI
M MaTeMaTUYeCKHe METOJbI IS
pelleHus 3agad TeOPEeTHYECKOTo
Y TIPUKJIATHOTO XapaKTepa.

OIIK-1.3. OOnagaeT HaBBLIKAaMH

TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO
HCCIEeN0BaHUs 00BEKTOB
npodeccuoHaNbHOM
JIeITEIIbHOCTH, pelieHus
MpoeCCHOHANIBHBIX ~ 3a7a4 B
obnmact (QU3UKU U CMEXKHBIX C
HEel €CTECTBEHHOHAYYHBIX|
JUACIIUILINH.

3HaeT QU3NYECKUE OCHOBBI
MEXaHHKH, MOJICKYJISIPHOM

¢buzukwy, IPUPOIY
KO0JICOAHMI U BOJIH, OCHOBEI
TEPMOJIMHAMUKH,

JJIEKTPUYECTBA u
MarHeTu3ma, OIITHUKH,
OCHOBBI aTOMHOMU u
SIEpHON ¢bu3ukwy,
MOHUMAEeT  HIMPOTYy |
OTPaHUYEHHOCTh

IIPUMEHEHUS ¢buzuku

UCCJIEIOBAHUIO TMPOLIECCOB
U SBJIEHUWA B MPUPOJE U
oO1iecTBe.

Ymeet HMCIOJIb30BaTh
TEOPETUUECKUE 3HAHUS TIPU
OOBSICHEHUH  PE3yJIbTaTOB

IKCIIEPUMEHTOB,
NPUMEHITh  3HAHUS B
obmacth  QuU3HKK IS
OCBOCHUS

obmenpodecCHoOHATBHBIX
TUCIHUIUIMH W pellleHus
npo¢eCCHOHAIBHBIX 3ajad,

OIICHUBAET JOCTOBEPHOCTH
TTOJTYY€HHOTO pelreHus
3a7a4H.

Bnaneer HaBBIKaMH
(U3HYECKUX HCCIICOBAHUM,
cnocoOeH nepe1aBaTh,
pe3ynbTar MIPOBEJICHHBIX|

HUCCIIEIOBAaHUN B BUJE




KOHKPETHBIX PEKOMEHALINIM
B TEpMHUHAX NPEAMETHOU
00J1aCTH 3HAHUA.

OueHouHble CpeacTBa AJsi TEKYHIero KOHTPOJIA YCHEeBAeMOCTH U NPOMEKYTOUYHOI
aTTecTAlH
KpuTtepumn onieHKH NPOME:KYTOYHOM aTTecTanuu B popme 3auera

Onenka | XapakrepucTHKa TpeOOBaHUMU K pe3yJibTaTaM aTTecTalu B popme 3auera

«3a4TeHo» TeopeTrueckoe cojiep)aHue Kypca OCBOCHO MOJIHOCTHIO 0e3 MPoOeioB WilH B
1IEJIOM, WJIA OOJIbIIIeH YacThi0, HEOOXOIUMBIC TPAKTUICCKHE HABBIKUA PAOOTHI C
OCBOEHHBIM MaTepHaaoM C(HOPMHUPOBAHBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi y4eOHbIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIBHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OIIIHOKH.

«He 3aureno» | Teopernueckoe copepkaHue Kypca OCBOCHO YaCTUIHO, HCOOXOMMbBIC HABBIKH
paboTsl HEe chOPMUPOBAHBI UK CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yaeOHOH mporpaMMoii 3alaHui He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, KaYeCTBO UX
BBITIOJIHEHHS OLICHEHO YUCJIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

KpuTtepun oieHKH IPOMEKYTOYHOM aTTeCTAllMN B (popMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTaluu B popme
9K3aMeHa
«OTIn4HO» Teopernueckoe coxaepkaHue Kypca OCBOEHO MOJIHOCTBIO 0e3

npoOesioB, CUCTEMHO W TJIYyOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPETyCMOTPEHHbBIE
paboueit yueOHOM TporpaMMoi yueOHbIe 3a/1aHusI BBHITIOJIHEHBI 0€3yTpeyHo,
KauecTBO MX BBIMIOJIHEHUS OIEHEHO YHUCIOM O0aljioB, OJH3KUM K
MaKCHUMYMY.

«Xopormio» Teopernueckoe copep)kaHue Kypca OCBOEHO B IiefioM 0e3 mpoOernos,
HCO6XOI[I/IMI)IG MPAKTUYCCKUEC HABBIKU pa6OTBI C OCBOCHHBIM MaTrc€puajioM B
OCHOBHOM  C(hOpPMHUPOBAHBI, TPEAYCMOTPEHHbIE  pabouelt  y4eOHOI
HpOFpaMMOfI y‘-I€6HI>I€ 3aJJaHus BBIIIOJHCHBI C OTACIIbHBIMU HETOUYHOCTIAMU,
KAauecTBO BBITIOJIHEHUsI OONBIIMHCTBA 33/JIaHUN  OIICHEHO YHCIOM Oalios,
OJIN3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT Teopernueckoe cojepkaHue Kypca OCBOCHO OOJBIIEH YacThio, HO
€JIbHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO  XapakTepa, HeOoOXOAHMBbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaIiOM B OCHOBHOM
c(opMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil Y4eOHBIX 3a/laHUI BBHITIOJTHEHBI, OTJENbHBIC U3 BBIMTOJHEHHBIX
3aJJaHU coJiepKaT OLUTHOKH.

«HeynosneTrBop Teopernueckoe  coiepkaHue  Kypca  OCBOGHO  YacTUYHO,
UTEIIbHO» HE0O0XO/MMBbIE HAaBBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OTJEeNbHbIE U3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yueOHOM
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JHOO BBIIOJIHEHO C
rpyOBIMH OIIMOKaMH, Ka4eCTBO WX BBIMTOJHEHHS OICHEHO YHCIIOM 0aJlioB,
OJIU3KUM K MUHUMYMY.




MeToanuyeckne yKa3aHusl 0 OPraHU3aluu cCaMOCTOSITEIbHOM PadoThl CTYJIEHTOB
CamocrosiTenbpHass padoTa OJHMM M3 BHUJOB YYEOHOH JEATENBHOCTH OOyYaroIuxcs,
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH M  OPraHW30BAaHHOCTH,
TBOPUYECKOTO MOIX0a K PEHICHHIO mpobiaeM y4eOHOTo u MpodeccuoHAILHOTO YPOBHSL.
AyIuTOpHAs CaMOCTOSTENIbHAs paboTa Mo y4eOHOH IUCIMIUIMHE OCYIIECTBISIETCS Ha
yueOHBIX 3aHATHUSAX M0J] HEMOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBATEIs U 110 €r0 3aIaHHIO.
BHeaynuTopHas camocTosiTeNibHasi paboTa BBITIOJIHACTCS 110 3a/IaHUIO TIPEToAaBarTes 0e3
€ro HEeIoCPEICTBEHHOTO Y4aCTHsI.
Bunel 3ananuii 171 BHEAYJUTOPHOM CaMOCTOSITEIBHON paboThl, HX XapaKTep, YIUTHIBAThH
crienu(puKy U3y4aeMoil yueOHOW AUCIUIUIMHBI, HHIUBUyaIbHbIE OCOOCHHOCTH 00YYatOIerocs..
KoHTponb camMocCTOsATENbHON pabOThl M OICHKA €€ Pe3yJIbTaTOB OpPraHM3yeTCs Kak
€IMHCTBO ABYX (hopM:
1.caMOKOHTPOJIb M CAMOOIICHKA 00yYaroIIerocs;
2 . KOHTPOJIb M OLICHKA CO CTOPOHBI MTPEOo/IaBaTelIs.

Opranun3anus 1 pyKOBOJACTBO ayAUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynutopHas caMOCTOsITelIbHas paboTa IO AMCHUIIMHE BBINONHIETCS Ha Y4eOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €ro 3aJaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOTHI CAMOCTOATEIHHON PaOOTHI SBISIOTCS:

- BBITIOJTHEHUE JTa00OPATOPHBIX U MPAKTUYECKUX PAaOOT OCYIIECTBISICTCS HA TaOOPaTOPHBIX U
MPAKTUYECKHUX 3aHATHSIX B COOTBETCTBUM C rpadukom yueOHOro mporecca. s obecrneueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTesIMU pa3padaThIBAlOTC METOJUYECKHE YKa3aHHs I10
BBITIOJTHEHUIO JIAOOPATOPHOM /IPaKTUUYECKON PabOTHI.

PaGora ¢ gwmreparypoil, ApYyruMH HMCTOYHUKAMH HWHPOpPMAIMK, B TOM YHUCIE
AJIEKTPOHHBIMU, MOXKET PEaTn30BbIBATHCA HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATHIX. JlaHHBIC
UCTOYHUKNA HMH(OpPMAIMM MOTYT OBITh MpPEICTaBICHbl HAa OyMa)kKHOM W/WIM 3JIEKTPOHHOM
HOCHTENSX, B TOM YHCIIE, B ceTH VIHTEpHET.

[IpenonaBarens ¢GopMyiaupyeT Ieidb padOThl C JaHHBIM W HCTOYHHKOM WH(MOpMAaIuH,
ofpeieNseT BpeMs Ha MpOopadOTKy TOKYMEHTa U (OpMy OTUETHOCTH.

CamM0 ¥ B3aMMONpPOBEpKa BBHIMOJIHEHHBIX 3a/JaHUN 4Yallle BCEro HCIOJIb3YeTCs Ha
CEeMMHApCKOM, MPAaKTHYECKOM M JIpyrux Bujax 3aHaTuil. [Ipobnemuas /cuTyaloHHas 3agada
JIOJKHA UMETh YETKYI0 (DOpPMYJIMPOBKY, K HEM JOKHBI OBITh MOCTaBJIEHBI BOIIPOCHI, OTBETHI Ha
KOTOpble HEOO0XOIMMO HaWTH U 000CHOBaTh. KpuTepuu OLEHKM NpPaBUIBHOCTH pEIICHUS
MPOOJIEMHOI/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHHI BCEM 00YYaIOMUMCS.

Opranu3anusi ¥ pyKOBOJCTBO BHEAyIUTOPHO padoThI

BaeayauTopHas camocTosTeNIbHAs paboTa BHIOIHIETCS 0 33aJJaHUIO MTPeroiaBaTens, HO
0e3 ero HermoCPEeJACTBEHHOTO YUaCTHSI.

[Ipy npenbsBICHUU BUAOB 3a/JlaHUil Ha BHEAYAMTOPHYIO CaMOCTOSITENIBHYIO DPaboTy
PEKOMEH/IyeTCs MCIONB30BaTh NU(B(EepeHIIMPOBaHHBIN TOIX0 K YPOBHIO IOATOTOBICHHOCTH
oOyuatomerocsi.  Ilepen  BbIOJIHEHHWEM  BHEAYJUTOPHOM  CaMOCTOSITEIBHOH  pabOTHI
IpernoIaBaTeNlb MPOBOMUT KOHCYJIBTAIIMIO C ONpEACTICHHEM IeNH 3a/aHus, €ro COJEpKaHHS,
CPOKOB  BBINOJIHEHUS, OPUEHTUPOBOYHOrO OOBeMa paboOThl, OCHOBHBIX TpeOOBaHMU K
pe3yabTataM padoThl, KPUTEPUEB OIIEHKH, (HOpPM KOHTPOJIS U MEPEYHs JINTepaTyphl. B mporecce
KOHCYJIbTAIlMM  TpPENojaBareNb MPEAyNpekJaeT O BO3MOXKHBIX THIMYHBIX  OHIMOKax,
BCTPEYAIOIINXCS TIPU BHITIOJTHEHUH 3a/1aHUSI.

Jns  meronuueckoro oOecrmeueHHss U PYKOBOJICTBA CaMOCTOSITENIbHOM paboTod B
00pa30BaTeIbHOM  yUPEXJACHUU  pa3pabaThIBAIOTCS  y4eOHBIE TIOCOOHMS, METOIUYECKHe
PEKOMEH/IALMU 0 CAMOCTOSITEILHON MOJATOTOBKE K pa3IMYHBIM BUIAM 3aHATHUH C Y4eTOM
CIEUATLHOCTH Y4eOHOW AMCIMIUIMHBI, OCOOEHHOCTEH KOHTHHIEHTa CTYJCHTOB, O0BEMa H
COJIepKAaHUsI CAMOCTOSITENIbHOU PabOThI, (POPM KOHTPOJIS U T.II.



CamocTtosTenbHass paboTa MOXKET OCYHIECTBIIATHCA WHIUBUAYAIbHO WM TpYIIaMu
CTYJICHTOB B 3aBHCUMOCTH OT I€JIH, 00heMa, KOHKPETHON TEMaTUKHU CaMOCTOSITEIILHOW paboTHl,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3amanuii 11 BHEAYJUTOPHON CaMOCTOSITENIEHOM paOOThI MOTYT OBITh:

- JUIs OBNIQJICHUS 3HAHMSIMHM: UTEHHUS TEKCTa; COCTABJICHMs IUJIaHA TEKCTa; rpaduueckoe
M300pakeHUE CTPYKTYpPbl TEKCTA; KOHCIEKTUPOBAHUE TEKCTA; BBIMHMCKU U3 TEKCTa; padoTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4deOHO-HCcliefoBaTelbcKasi paboTa; MCIOJIB30BaHUE ayaAuo U
BHJICO3AIIUCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET peCypCoOB U JIp.;

- JUIsl 3aKpEIUICHUs U CUCTeMaTHU3allii 3HaHUil: paboTa ¢ KOHCIEKTOM JIEKIIUU; [TOBTOPHAs
paboTta HaJ y4eOHBIM MaTEpUaIoOM; COCTABJICHUE IIaHa, TE3HCOB OTBETA; COCTABIICHUE TaOJIHIL,
peOycoB, KpPOCCBOPJAOB, Tjoccapusl [Uisl CHUCTEeMaTH3aluu Y4eOHOTro Marepuala; H3ydeHue
CJIOBapeil, CIpPaBOYHHKOB; OTBETHl HAa KOHTPOJBHBIC BOIPOCHI; aHAIWTHYECKas oO0paboTKa
TEKCTa; MOJAMOTOBKA COOOIIEHUH K BHICTYIUICHUIO HA CEMUHape, KOH(PEPEeHLIUH; TOATOTOBKA

pedeparos, T0KIIAI0B; cocTaBieHue Ouorpaduii, 3aJaHuii B TECTOBOK GopMe U JIp.

- s GOpMUPOBAaHUSA YMEHHI: pelIeHHe 3a/lad M yopaKHeHuil mo oOpasily; pelieHue
BAPUMATUBHBIX 33/Jad M YOPWKHEHWH; COCTAaBIECHUE CXEM; pEIICHHE CUTYallMOHHBIX
MIPOU3BOJCTBEHHBIX 3a/1a; MOJArOTOBKAa K JEJIOBBIM M POJIEBBIM HUIPaM; MNPOEKTUPOBAHUE U
MOJICTTMPOBAHUE PA3HBIX BUIOB M KOMIIOHEHTOB MPOQECCHOHATBHON JIEATEIBHOCTH, TIOATOTOBKA
Mpe3eHTAIN, TBOPUYECKHX MPOEKTOB; MOATOTOBKA KYPCOBBIX U BBITYCKHBIX padOT; OMBITHO-
AKCIIEpUMEHTAJIbHAS pad0Ta; MPOECKTUPOBAHNE U MOJICIIMPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB
npoecCuOHANBHOM NeSTeNLHOCTH U JP.

s obecriedeHusl BHEAYAWTOPHOH CAMOCTOSTEIBHOW pabOThl MO  JUCIHILTAHE
npenojaBarenieM pazpabarbiBaeTcs NepeueHb 3alaHui 11 CaMOCTOSITEIBHON pabOThI, KOTOPBIT
HeoOxomuM Uit d((QEeKTUBHOrO ympaBiIeHUS JTaHHBIM BHUAOM Y4YEOHOH JNEATEIHHOCTH
00y4aromuxcs.

[IpenomaBaTenb OCyHIECTBISET YIPABICHUE CAMOCTOATEIBHON pabOTOM, PEryaupyer ee
00BeM Ha OJTHO yueOHOE 3aHSTHE U OCYIIECTBISIET KOHTPOIb BBITIOJHEHHS BCEMHU CTYIEHTAMH
rpynmsl. st yno6cTBa mpernoiaBaTesib MOXKET BECTH BEJJOMOCTh yUeTa BBHITIOJTHEHUS! MUHUMYMa
3a/1laHui, HEOOXOAUMBI 7S IOMyCKa K UTOTOBOM aTTeCTalluy 10 AUCLUTIIIHHE.

B npomecce  camocrosiTenbHOM  paOOTBI  CTyAEHT  NpPUOOpETaeT  HaBBIKU
CaMOOpraHu3alNH, CaMOKOHTPOJIS, CaMOYTNPAaBIICHUS u CTaHOBUTCSA AKTHUBHBIM
CaMOCTOSITEIIbHBIM CyObEKTOM YUEOHOM JIeATeTLHOCTH.

CTyeHT caMOCTOSITENILHO OMpEENsieT PeKUM CBOEH BHEAYJTUTOPHOU paboThHl U Mepy
TpyZa, 3aTpauuBacMOro Ha OBJIAJICHWE 3HAHUSIMH W YMEHHSIMHU 10 KaXJIOW JUCIHUIUIMHE,
BBITIOJHSET BHEAYJUTOPHYIO pPaldOTy MO0 WHAMBHAyAIbHOMY IUIaHY, B 3aBUCUMOCTH OT
cOOCTBEHHOM MOATOTOBKH, OI0/P)KETa BPEMEHHU U APYTUX YCIOBUH.

ExXeHEeBHO CTYAEHT JOKEH YACNATh BBINOJIHEHUIO BHEAYUTOPHOM CaMOCTOSATEIbHON
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BHIMOTHEHWH BHEAYIUTOPHON CaMOCTOSTENLHON pabOTBl CTYACHT MMEET MpPaBo
oOpaiatecsi K NPENojaBaTeN0 3a KOHCYJNbTallMeH C LeNbl0 YTOYHEHHUs 3aJaHus, (HOpMbI
KOHTPOJIS BBIIIOJIHEHHOTO 3aJaHusl.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUHM CAMOCTOSATEJIbHOI Pa0OThI CTYACHTOB

Bun pa6or Meroanueckue peKOMEHAANI

JIEKITUHA

Bectn xoHcmekT nexknuid. Jlekmum BemyTcs B OTIOENBHOM 0OImIel TeTpai,
PEKOMEHIyeTCsl OCTaBISATh MECTO JIJIsl 3aMETOK, HAPUMEp, B BUJIE NOJIeH. 3HaAHUE
OCHOBHOIO MaTepuaja MPEeAbIAYIINX JIEeKIUsA, BKJIIOYas 3HAHUE OCHOBHBIX
ONPEAECTICHUN U KIIIOYEBBIX TEOPEM. PEKOMEHIYETCsl BBIAEIATh B TEKCTE KIIFOUEBBIC
CJIOBA, OTMIPEACIICHUS, IEMMbI U TEOPEMBI.




DAKTHUYCCKUC
3aHATUA

B xo1€ noAroToBKY K MPaKTUYECKUM 3aHATHUAM U3Yy4YUTh OCHOBHYIO JIUTEPATYPY,
JIeKIMH. BHUMATENBHO CITyniaTh ¥ KOHCTIEKTUPOBATh 0a30BbIE MPUMEPHI,
pazbupaemble MpernogaBareseM. 3a1aBaTh YTOUHSIONINE BOPOCHI B XOJI€ PEIICHUS
0a30BBIX 3a/1a4 MpernoaaBareneM. [Ipy pemeHnnIoManHIX 3a1aHui
MEPUOANYECKH BO3BPAIIAThCS K pa300paHHBIM HA TPAKTHUSCKUX 3aHATHSIX
3aadax. CBOEBPEMEHHO U TIOJHOCTHIO PEIIaTh 33]]a49d Ha CAMOCTOSTEIbHYIO
pabory.

CBOEBpeMEHHOE M KaYECTBEHHOE BBIITOJIHEHHE CAMOCTOSTEILHOW Pa0OTHI
OasupyeTcs Ha COOIIOICHUN HACTOSIINX PEKOMEHIANNA U U3yICHUN
PEKOMEHIOBAaHHOH JIUTEpaTyphl. 3a1aBaTh BOIPOCHI B TEX MECTAaX PEIICHUS
3a/1a4, BRI3BABIIUX 3aTPYAHCHHUE TIPH CAMOCTOSTENbHON padore. CTyaeHT

MOJKET JOTIOJHUTH CIIMCOK MCIIOJNB30BAHHOM JIUTEPATYPhl COBPEMEHHBIMH
HUCTOYHUKaMHU, HCIIPECACTABJICHHBIMHA B CIIUCKC pCKOMeHI[OBaHHOﬁ JIMTCPATYPhI.

CaMoCTOsITe-
JbHAas paboTta

CamocTosTenbHast paboTa BEAETCS B TOM K€ TETPaIH, YTO U IPAKTUUECKUE
3aHsATHs. CaMocTosTenbHas paboTa - 3TO OTAEIbHBIN 0J0K KOTOPBIH BblAEISAETCSA
3aroJIoBKOM, Harpumep, "Jlomaminue 3aganue". PekomeHnayercs npopadaTbiBaTh
MaTepHall HeIOCPEICTBEHHO 0CIe PAKTUYeCKUY 3aHATUi. [Ipu perenuu 3anad u
IPUMEPOB PEKOMEHAYETCS UX BBIIOIHEHHE 110 00pa3Ily U3 MPaKTUYECKOIO
3aHATHs. CBOEBPEMEHHO U MTOJIHOCTBIO PEIIATh 3314l HA CAMOCTOSATENbHYIO
pabory. CBOEBPEMEHHOE M KaueCTBEHHOE BBIIIOJHEHUE CAMOCTOSATENBHON pabOThI
6a3upyercs Ha COOJII0ICHUM HACTOSALIMX PEKOMEH AU 1 NU3yUeHUN
PEKOMEHI0BaHHOM TUTepaTypbl. 3a/1aBaTh BOIPOCH! B TEX MECTaX peIlIeHus 3a/1ad,
BBI3BaBILUX 3aTPYJHEHUE NIPU caMOCTOATENbHOIN paboTe. CTyIeHT MOKET
JIOTIOJTHUTH CIIMICOK MCITIOJIb30BaHHOM JINTEPATYPhl COBPEMEHHBIMU HCTOUHUKAMM,
HE MPeJICTaBICHHBIMH B CITUCKE PEKOMEHJOBAHHON JINTEPATYPhI

OK3aMCH

IToaroroBka K 5K3aMEHY WM 3a4E€Ty BEIETCA Ha OCHOBE Kypca JIEKLUN UIH
pPEKOMEHI0BaHHOM JuTepatypbl. Heo0X01MMo 3HaHNE U TOHMMaHUE BCEX MOHSTHH,
oTpesieNIeHnH, yTBEepKAeHUH, 1eMM uteopeM. Heobxoaumo ymenue popMyInpoBath
TeopeMbl B (pOpMe HEMPOTUBOPEUMBBIX JTOTUUECKUX KOHCTpYKLUH. JKenaTenbHoi
YMETb CTPOUTH U NPUBOJUTE IIPUMEPBI K COOTBETCTBYIOLIUM OIIPEACICHUAM U
yTBepkAeHUsIM. Heo0xo1nMo 3HaHUE JI0Ka3aTeabCcTBa TEOPEM U OCTAIbHbBIX
YTBEPXKICHUM.

MaTepnanbl AJIA NMPOBEACHUS TEKYHIEro M IMPOMEKYTOIYHOI0 KOHTPOJIA 3HAHUH

CTYJ€HTOB

I/IHmezpa.abete ypaeéHenusa u eapuauonnoe uciucienue.

I BapuanT

1. Pemnth 3a1a4y BapualilmOHHOTO MCUYHCIICHHUS:

1
J(y)=jex y2+%y’2 dx — extr; y(0) =1, y() =e.
0

2. HaliTu onycTUMbI€ SKCTpEMau U30NIEPUMETPUUYECKON 3a/1aun:

= — = Be——— TR

—— ——




3. HaiiTu onmycTUMBbIE SKCTPEMAIN U30IIEPUMETPUYECKON 3a1aun:

4. PCH_II/ITB I/IHTeraJ'IBHOC ypaBHCHI/Ie METOAOM ITOCJICAOBATCIIbHBIX HpH6J’IPI>KCHHI>i:
582,2%?.503'&
av
5. UccnenoBaTh Ha SKCTpeMyM (PYHKITHOHAT

yl= [+ y* =2%)dx, p(0)=1, y1)=2.

II Bapuanr
1. Pemuts 3aady BapualiuOHHOTO MCUUCIICHHUS:

2. PemuTh 3a/1a4y BapualMOHHOTO HCUUCIICHHS:

3. PemuThb 3a/1a4y Ha YCIOBHBIA AKCTPEMYM:

@%%8?%}, B - e = o PSC S C— TR R

4. HaiiTi utTepupoBaHHBIE s/Ipa YKA3aHHOTO SApa:

e - == —

1
5. HaiiTu skcTpeMaiy u3omnepuMeTpuueckoi 3aaauu v[ y(x)] = I(( ")’ +x*)dx npu ycnoBuu
0

Iyzdx:Z, »(0)=0, y(1)=0.

III BapuanT
1. IToka3ate, uTo (GYHKIMS ( SABISETCA PELICHUEM MHTErPAIbHOTO ypaBHeHHs Bonbreppa:

-
o Twln
2. HaiiTi pe30JbBeHTY HHTErpanbHOro ypasHerms Bonsreppa ¢ sapom KOGD =1
3. Haiitn pe3onbpBeHTy sapa.

K(x,t)=xe';a=-1 b=1.
4. Haiitn HopMy »emenTa Y(X) B mpoctpancte C[a,b] u C'[a,b] cootsercTBeHHO

H 2
y0) =30 o1 210,100, x<[0, 7],
n

5. Haiitu skcTpemanu pyHKIOHAIA



(o] = [T +3° =2yx Jdx .

X0

IV BapuanT
. [Tokazatp, 4o pyHKIHS @ SABISETCS pEIICHHEM HHTETPAIbHOTO YpaBHEeH!s Boibreppa:

éﬁ%@a@i

2. HaiiTu pe301bBEeHTY MHTETpaJIbHOTO YpaBHEHUsS Bosbreppa ¢ sinpom KXD=x-t

—

3. PemiuTh HTETpaIbHOE YPABHEHUE METOIOM MOCIIEI0BATEIBHBIX MPUOIMKEHUI:

VIy()l= [xy’ydx

4. Ina pyHKUIMOHANA

nonoxuth Y(X) = X*, Sy(X) = X—2 u cpaBuuth OV ¢ AV .
5. Hanucars ypaBaerne OcTporpaickoro ans (pyHKIHOHAA

Vu(x,y,z)]= J. J‘J‘[[Z—Z] +(Z—i] +(Z—:j +2uf (x, y, Z)]dxdydz.

V BapuaHTt
1. UccnenoBath Ha SKCTpeMyM (DYHKITHOHAIT
vy(x)]= _[(yz +2xdx, y(X) =Yy, Y(x)=».
. HaiiTu pe30JIbBEHTY MHTETpaIbHOTO YpaBHEHUsI BonbTeppa ¢ siapom
K(x.0) __Ax-2 N 8(x—1) .
2x+1  2x+1

[\

3. Pemmth nHTErpanbHOE ypaBHEHHUE

1
o(x) =2 j Q2xt* + 55 p(t)dt + Txt* +3
-1

x, x,

4. HaiiTu skcTpeManu u3onepuMerpuieckoi 3agaun v y(x)] = J.( ") dx npu ycnosuu J. vdx=a
X X

, Te a — MOCTOsIHHASL.

5. Haiitu nmpubnuxeHHOe pelieHne 3a/1a4i 0 MUHIMYMe (QyHKITHOHATA

y(0]= [(() =¥ =2x0)dx,  (0)=y(1)=0.

VI Bapuant
1. Pemuts 3aauy BapualiMOHHOTO UCUUCIICHHUS:

3
2. Cpeny KpUBBIX UIHHBI I_=1@r0§5|’ coemunsromux Toukn A(-3,0) u B(3,0) u nexamux

BBIIIE OCH a0CIMCC, ONPEAEINUTH Ty, KOTOpast BMecTe ¢ 0Tpe3koM AB orpanmumnsaer
HarOOJIBIIYIO TIOIA/Ib.



w

. HaliTn mpubim>keHHOE perieHne 3a1adu 00 SKcTpeMyMe (QyHKITHOHAIA.
1
W01 = [ (& (") +100xy” =20xp)dx,  y(1)=y'(1) =0.
0
. Hatmcatp ypaBHeHue Octporpaackoro st GyHKIIMOHATIA

V[z(x, y)]—_”[[%) —(2—;} ]dxdy.

. Haiitn skcTpemanu pyHkImonana

Wy(0]= [10") =20/ +* ~2ysin xldx .

X0

VIl BapuanT
. Haiitu sxcTpemanu ¢pyHKIMOHANA, COAEPIKALIETO CTapIINe IPOU3BOIHBIE:

VOI= L[ re y0=ym=0, y©O=0 ym=1
. Pemnts unTErpasibHOE y};;)aBHeHI/Ie
u(x) = ﬂjcosz(x— y)u(y)dy +1+cos4x.
. Haiitu sxcrpemanu q)YHKHHOHaJIa(i 3aBHCSIIEr0 OT HECKOJIBKUX (DYHKIINH
VY00, ¥, (0] = §J1+ ()7 +(y)

$0)=1 v,0=-2 Q=7 y,Q)=1L

. Haiitu Bce xapakTepucTHUeCKHe Ynciia U COOTBETCTBYIOIINE COOCTBEHHBIE (DYHKIIUU
MHTErPAIBHOIO YPaBHEHUS

u(x) = }Lj[sin xsin 4y +sin 2xsin 3y +sin3xsin 2y +sin4xsin yJu(y)dy.
0
. Haiitu 9KCTpeMalin (I)YHKI_II/IOHaJ'Ia B 3a1a4€ € MOJABUKHBIMHA I'PaAHULIAMU

X
VIyeol= [(y)dx, y(0)=0, y(x)=-x-1.

VIl Bapuant
. Haiitu ¢pynkmun Y, (X) u Y, (X), Ha KOTOPBIX MOKET JOCTUTAThCS HKCTPEMyM (PyHKIHMOHAIA

V[y(x)] B 3amaue Jlarpamxka
2

VIV 00, ¥, 001 = [Iy2+¥2 = (%) = (¥,)° +cosx]dx,

¥,0)=y,0)=y,(z/2)=1, y,(x/2)=-1, y,—Y,—sinx=0.

. C nomoriipto HpeoGpaSOBaHI/I}I Jlannaca pPCIIUTL UHTCTPAJIBHOC YPABHCHUC
X
u(x) = cos x+ju(y)dy.
0
. Pemuts HHTCIrpaJIbHBIC YPABHCHHA METOJJOM KOHCYHBIX CYMM, 6o MCTOJOM MOMCHTOB. B

— ok _
METO0J/Ic MOMEHTOB HCIIOJIb30BaTh (PYHKITUU P (X) = X , k=01,2,..., n

u(x) - 4fsin*(xy*)u(y)dy = 2x - .



4. Haiitu MmeTogoM PI/ITHaalI/I6JII/I>KeHHOC pereHue 3aga4u 00 dcTpeMyMe (PyHKITMOHAA:
VIy()l= [[(y)* +y* +xyldx, y(0)=1, y(1)=0, n=2
5. TIposeputh BHnonHeHHOe ycnoBus Jlexanpa st SKcTpemMainy GpyHKImoHaia
VIy()l= I8y )* - (y)*1dx,
0

npoxosiieit uepes Touku y(0) =0, y(a)=b, a>0, b>0.
X| BapuanT

1. HccnenoBaTh Ha SKCTpeMyM (yHKIIMOHAT
1
v+ Ly
VIYOOl= ey’ + 2 ()l y(0) =1, y(1)=e.
0

2. Haiitn ¢pyHKIIUHU, HA KOTOPBIX MOXKET IOCTHTATHCS SKCTPEMyM (PYHKIIOHAIA B
U30TEPUMETPHUYCCKON 3a/1a4e

VIyl=J(y)*dx, y(0)=0, y(1)=1, [xydx=0.

3. Haiitu dyskimu Y,(X) u Y, (X), Ha KOTOPBIX MOXET JOCTUTATHCS IKCTPEMYM (YHKIHOHAIIA

V[y(x)] B 3amaue Jlarpamxka
2

VIV 00, ¥, 001 = [Iy2+¥2 = (y)" = (¥,)° +cosx]dx,

¥,00)=y,0) =y, (x/2)=1, y,(x/2)=-1,

4. Haiitu sxctpemanu GyHKIIMOHAJA, 3aBUCSILEr0 OT HECKONbKUX (PyHKINN
3
VIV, ¥, (901 = [+ (1) + (¥,)lx,
0

% 0)=1, v,0)=-2 Q=7 y,@=1L

5. C nomorpto npeoOpazoBanus Jlamnaca pemuTh ypaBHeHHE
o(x) = x +jsin(x —)o(t)dt
0
X BapuaHT

1. PemuTh 3aga4y BapHalliOHHOTO UCYUCIICHUS:
1
J(y):fex(y2 +%y’2de—>extr; y(0) =1; y(D) =e.
0

2. Haiit pyHKIMH, Ha KOTOPBIX MOXKET JIOCTUTATHCS SKCTPEMyM (PYHKIIMOHAIA B
M30IIEpUMETPUIECKOM 3a7aue

VIyl=(y)dx, y(0)=0, y(1)=1, [xydx=0.

3. Pemuth MHTETpasIbHBIE YPABHEHHS METOJIOM KOHEYHBIX CyMM, JINOO METOJIOM MOMEHTOB. B

— ok _
METO0J/Ic MOMEHTOB HCIIOJIb30BaTh (PYHKITUN P (X) = X , k=01,2,..., n

u(x) - 4fsin’(xy*)u(y)dy = 2x 7.



4. HaiiTi Bce XapaKTepUCTUUECKHE YHCIIa M COOTBETCTBYIOIINE COOCTBEHHBIE (DYHKIIUH
MHTErpajIbHOIO YpaBHEHU

u(x) = ij'[sin xsin 4y +sin 2xsin 3y +sin3xsin 2y +sin4xsin yJu(y)dy.
0

5. IlpoBepuTh BhINONHEHUE ycinoBus Jlexxanapa it SKCTpeManu pyHKIHOHAA

4.

VIy()l = [16(y)* - (y)*1dx,

npoxosiieii uepes Touku y(0) =0, y(@)=b, a>0, b>0.

3aganus 119 HHAUBUAYAIBHOM padoThl B ayIMTOPUHI
HHTerpajibHble ypaBHeHUs

1+ X2
u(y)dy.
Iy (y)dy

X
HaiiTi pe30NbBeHTy U PElINTh HHTErpaIbHoe ypasHenue U(X) =1+ X° + J.
0

Pemnth nHTErpaibHOE ypaBHeHHE U(X) = ljcosz(x —y)u(y)dy +1+cos4x.
0

Haiitu urepuposannoe sapo K, (X, Y) s ypasuenus ®penronsma ¢ K(X,y) =exp(| x| +Y)
na=-1, b=1.

HaiiTu Bce XapaKTEpHCTHYECKHE 4YHCAa M COOTBETCTBYIOIIUE COOCTBEHHBIE (DYHKIMU
MHTETPAIbHOTO YPaBHEHHS

u(x) = }tj’[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin yJu(y)dy.
0

5.

C nomorsto npeobpazoBanus Jlamnaca pemmuTh HHTErpalbHOE YpaBHEHUE

u(x) = cos x + Jx'u(y)dy.

6.

PemmnTh MHTErpaIbHbIE YPABHEHUS METOJIOM KOHEYHBIX CyMM, JIHOO METOJIOM MOMEHTOB. B
METOJIe MOMEHTOB HCIOJIb30BaTh QYHKIUH @, (X) = x*, k=0,1,2,....n.

u(x) — 4jsin2(xy2)u(y)dy = 2X 7.

Bapunaunonnoe ucyucienue

6. Haitri Hopmy smementa Y(X) B mpoctpancte C[a,b] u C'[a,b] coorsercenmo

y(X)

7.

8.

- 2
=S 21,210,100, x<[0,7].

1
Jlns pynxumonana V[y(x)] = J.Xy2 ydx monoxute Y(X) =X, SY(X) = X—2 u cpaBHUTb SV
0

c AV.
Haiitu sxctpemanu yHKIMOHANA, COAEPKAIIETO CTaplInue MPOU3BOIHbIE:

VIyol=3 [’k y@=ym)=0, Y(©)=0, y(®)=1

9.

Haiitu skcTpemanu (GyHKIIMOHANA, 3aBUCSIIIETO OT HECKOIBKUX (DYHKITHI

VIV, %, (1= [JLr () + (%), 10 =1, y,0)=-2, %@®)=7, %,@)=L.

10. Haiitu sxcTpemanu GpyHKIIMOHANA B 3a7a4€ C TTOABUKHBIMH TPaHUTIAMU



X
VIyool= [(y)dx, y(0)=0, y(x)=-x-L

11. Haiitu ¢pyHkumm yl(x) u yz(x) , HA KOTOPBIX MOXKET JIOCTUTAThCS IKCTPEMYM (YHKIIMOHATIA

V[y(x)] B 3amaue Jlarpamka
72

VY00, Y, 001= [ [yE+ 5 = (%) = (¥,) +cosx]dx,

v,0=v,0) =y, (z/2)=1, y,(z/2)=-1, y,—y,-sinx=0.

12. Haiitu ¢yHKIIMH, HA KOTOPBIX MOXKET JJOCTUTATHCS SKCTPEMYM (DYHKIIMOHAJIA B
U30TIEPUMETPHUYCCKON 3a/1a4e

1 1
VIyl=[(y)'dx, y(©=0, y(@)=1, [xydx=0.
13. HpOoBepI/ITb BBITIOJTHEHHE YCIIOBHS HZ)KaHz[pa JUIsL SKCTpeMaiy pyHKIMOHana
VIy(xX)] = ja‘[6(y')2 —(y)*ldx,  mpoxomsuieii uepes Toukn Y(0) =0, y(a)=b, a>0, b>0.
14. I/Iccne;OBalTb Ha SKCTPEeMyM (PYHKIIHOHAT

VIyOl= ey + 20k O =1y =e
15. Haiitn MeTOOI[OM Putna npubmmkeHHoe pemeHue 3a1adu 00 acTpeMyMe (QyHKIMOHAIA:

1 VIyl=[I(y)*+y*+xldx, y(0)=1, y(1)=0, n=2.

O0pa3ubLl KOHTPOJILHBIX 3aAHUI
KonTpoJsbHasi paGoTa mo teme «BapuanuonHoe ucCHuCIEHNE»

BAPUAHT Ne 1

1. HccnenoBaTh Ha SKCTpeMyM (DyHKIIMOHAI
y()]= [ (7 +200)dx,  ¥() =¥y, ¥(x) =
2. Haiitu sxcTpemanu GpyHKIMOHaNA

vy(x)]= I[(y”)2 —-2(y')’ +y* —2ysin x]dx .

o

3. Hamucate ypaBaenune Octporpaackoro ais pyHKImoHama
2
oz\ ( oz
Vz(x,y)]= — | —| — | |dxdy.
[2(x, )] M&J (ayj ] y
1
4, Haiitu sxcTpemaiin u3onepuMeTpudeckoi 3aaaun v y(x)] = J.(( ¥')’ +x*)dx npn
0
YCIIOBUU

1
[yidx=2, y(0)=0, y1)=0.
0
o, Haiitu npubnmxenHoe penienue 3aaad 06 sKcTpeMyMe GyHKIHOHATIA.

@)= [ (1) +100xy* ~20m)dx, - y(1)=y'(1)=0.



BAPUAHT Ne 2
1. HccnenoBath Ha SKCTpeMyM (QyHKITMOHAT

1
y0]=[(+y>=2y%)dx, p0)=1, y(1)=2.
0
2. Haiitu sxcTpemanu ¢pyHKInOHAIA

1= [[67)? + 32~ 292 Jds

o

3. Hanucats ypaBaenue Octporpanckoro s GyHKIMOHAIA
ouY (ou) (ouY
uCe .= [[[|| = |+ 5 | +| = | +20f (x,3,2) |dxdydz.
27 \ox oy oz
4. Haiitu axcTpemanu n3onepuMeTpudeckon 3agauu v y(x)] = J-( ") dx Tpu ycioBuu

Rdl
Xy
I vdx =a , T/ie & — IOCTOSTHHASI.

X

5. Haiitn npubnuxeHHoe penieHue 3a1a4iu 0 MUHUMyMe (yHKIIMOHAa

y(0]= [(() =»* =2x0)dx, p(0)=y(1)=0.

Bonpocs k 3auery
1. UaTerpanbHble ypaBHEHHS C BHIPOXKICHHBIMHU SJIPAMH B KJIacCe HEMPEPBIBHBIX (QYHKIUH.
CBeneHue K cucteme aliredpanyeckux ypaBHEHHM.
2. CobcTBeHHbIe ucaa U coocTBeHHbIe GyHKIMU. Teopembl @pearonasma. Pe3onbBeHTa.
3. [IpuHuumn cxaTeix oToOpakeHuit. MeTo 1 mocaea0BaTeIbHBIX MPUOTKEHUH.
4. ITonsarue onepatopa. [Ilpumepsr. Merpuueckoe npoctpanctso C [a, b]. [IpoBepka akcuom
MeTpuyecKoro npocrpancrsa. Cxoaumocts B C [a, b].
5. Onpenenenue GpyHaaMeHTaIbHON MOCIEA0BaTeIbHOCTH. Onpe/iesieHle MOJTHOro
npocTtpaHcTBa. [IpuMeps! MOIHBIX U HEMOJIHBIX TPOCTPAHCTB.
6. Teopema banaxa (mocTpoeHHe MOCIE0BATENbHBIX MPUOIMKEHHH, 10Ka3aTEILCTBO
(GyH/1aMEHTaIbHOCTH 3TOM MOCIIEI0BATEIbHOCTH, 1I0Ka3aTEIbCTBO CYIIECTBOBAHUS U
€/IMHCTBEHHOCTH PELICHUs ypaBHEHU AX=X.
7. IlpuMeHeHre MeTo/1a MOCIe10BaTeIbHBIX TPUOIMKEHNN: HHTETpaJIbHbIE YPABHEHUS C MAJIbIM
HEMPEPBIBHBIM SJIPOM, UTEPUPOBAHHBIE SJIPA, PE30JIbBEHTA.
8. HenuHeliHble HHTETpAJIbHBIE YPAaBHEHUSI C HEMIPEPBIBHBIM SAPOM; HHTETPAJIbHBIE YPaBHEHUS
BonwTeppa, ntepupoBaHHbIE SApa, pE30IbBEHTA ISl HETO.
9. UHTerpasibHble ypaBHEHHMsI C TPOU3BOJIBHBIM HENPEPHIBHBIM SAPOM, TeopeMbl dpenroiapma.
10. UnTerpanbHble ypaBHEHUS ¢ TPOM3BOJIBHBIM HETIPEPBIBHBIM si7ipoM. TeopeMbl @pearoabma.
11. UnTerpansubie ypaBHeHHS BonbpTeppa u @penronbsma co ciraboit 0coOeHHOCTRI0. MeTox ux
pemenus. [Ipumepsr.
12. aterpansHble ypaBHeHus Bonbreppa u @pearonbpma nepBoro poja, 0000IeHHOe
ypaBHeHHE Abers.
13. TIpeoGpazoBanue Dypoe, ero cpoiicTa. [Ipumepsr.
14. Perienne MHTErpaJibHOTO YpaBHEHUS THIIA CBEPTKH.
15. Onpenenenne pynkimonana. [Ipumepsl. OcHOBHAs IeMMa BapUaIlMOHHOTO UCUYHUCIICHUS JITIST
(GYHKUIMH OJJTHOTO M MHOTHX IIEPEMEHHBIX.
16. Onpenenenne OTHOCUTEIIBHOTO IKCTpeMyMa (pyHKImoHana. Heobxoaumeie yCiaoBus s
CYLIECTBOBaHMS OTHOCHTEIBHOTO SKCTpeMyMa sl (PYHKIIMOHAJIOB

b ! b /4 14 b ! !
puma: [ f(x,y,y)dx, [ F(,y,y,y", ., y™)dx, [ F(x,y,2,y",2)dx



17. YpaBHenus Dunepa u OcTporpaackoro.

18. Knaccuueckue 3ajaun BapualiiOHHOTO HCYUCICHHS: 3a/1a4a O OpaXuCTOXPOHE, 3a/1a4a O
reoIe3NUECKUX JIMHUAX, U30IIEPUMETPUUYECKHE 3aJauu.

19. JlocTatouHble yCIOBUS SKCTPEMYMA.

20.Y1pouieHHO€e JJOCTaTOYHOE YCIOBUE CUIIBHOIO AKCTpEMyMa.

21.JloctaTo4yHbIE YCIOBHS SKCTPEMYyMa CJIad0ro 3KcTpemMyMa (pyHKIIMOHAIA, 3aBUCSILETO OT
HECKOJIbKUX (DYHKIMH.
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7.3. IlIporpamMHoe obecnieyenue u MHTEepHeT - pecypcehl:
http://www.lib.mexmat.ru - DnekrpoHHas OuOIHOTEKa  MEXaHMKO-MaTEeMaTHYECKOTO
(axynbpreTa MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA
http://www.mathnet.ru/ - OoOmepoccuiickuii Maremaruueckuii mopran Math-Net.Ru — sto
COBpEeMeHHasi MH(OpMAIIMOHHAS CHCTEMa, MPEIOCTAaBIISIONIAS POCCUHCKHM M 3apyOeKHBIM
MaTeMaTHKaM Pa3JIUYHble BO3MOXXHOCTH B MOWCKE WH(POPMAIMKM O MAaTEeMaTHYECKOH KHU3HU B
Poccun. http://www.benran.ru/ - bubGnuoreka 1O eCTECTBEHHBIM HaykaM Poccuiickoit
Axanemun Hayxk.
http://www.edu.ru/ - ®enepanbublii nopran «Poccuiickoe oOpazoBanue»;
http://www.mathnet.ru/ - O6mepoccuiickuii MaremMaTuueckuii mopran Math-Net.Ru — sto
COBpeMeHHasi THPOPMAIMOHHAS CHCTEMa, PEIOCTaBIISIONIAs POCCHHCKUM M 3apyOeKHBIM
MaTeMaTHUKaM Pa3IMIHbIC BO3SMOYKHOCTH B IIOMCKE MH(OPMAIMH O MATEMAaTHIECKO! KU3HU B
Poccuu;
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