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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acemanuu kageapel [IpUKIIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.1. faz[quKO

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii C.H. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii C.N. Kaguenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOEHUS! TUCHUIUIUHBL «JIEMEHTHl BAPUAIIMOHHOTO UCUHUCIICHUS SBISIOTCS:
YCBOEHHUE CTYACHTaMH OCHOB BapUAllMOHHOT'O MCUMCIICHUS, OBJIAJICHUE OCHOBHBIMH METOAaMH
pellleHus] BapUallMOHHBIX 3aJa4 MEXaHWKU M (U3UKH U HCIOJIb30BaHHWE MX IPU PELICHUU
KOHKPETHBIX 33]1a4; CIIOCOOHOCTHIO MOHUMATh, COBEPIICHCTBOBATh M MPUMEHSITH COBPEMEHHBIH
MaTeMaTHUYecKuil ammapatr; (opmupoBaHue 0a30BbIX MPO(HECCHOHATBHBIX KOMIETCHIMH B
00J1aCTH HCIIOJIb30BAHUS METOJIOB MPHUKIATHON MAaTEeMaTUKU IS PEIICHUS 3a/1ad B H30paHHOM
cdepe AeATeIbHOCTH C YYETOM OCHOBHBIX TpeOoBaHMI HH(OPMALIMOHHON 0€30I1aCHOCTH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuruinHa DIEMEHThl BapHAllMOHHOTO HCYMCIEHUS BXOIUT B 00s3aTENIbyI0 4acTb
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

YpaBHeHHE MaTeMaTHYeCKON (PU3UKH

MaremaTuueckuii aHaIu3

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

YucrieHHble METO/IbI PEIIEHUS HEeIMHEHHBIX alNre0pandyeckux ypaBHEHU N

BrimonHeHue u 3aniuTa BEITYCKHOM KBATH(UKAMOHHOM pabOTHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynprare OCBOEHUS JUCHMIUIMHBI (MOayisi) «DJIEMEHTbl BapHallMOHHOTO
MCUUCIICHUS 00YJaIOLINICS TOIDKEH 00JIafaTh CIeIyIOIUMHI KOMITETSHIHSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CnocobeHn npuMeHATh (yHIAMEHTAJIbHbIE 3HAHMS, I[OJIyueHHble B 00JacTH
MaTeMaTHYeCKuX M (WJIM) eCTECTBEHHBIX HayK, M HCIOJIb30BaTh HUX B MPO(EecCHOHATBHOM
JeSITEIbHOCTH

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auyud ¢ 001acTH (yHIaMEHTAJIbHOH U
MPUKJIAIHON MaTeMaTHUKH

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMM pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/1a4 B
obsracT hyHIaMEHTATbHON Y MPHUKJIATHON MaTEMAaTHKH

OIIK-1.3 [Ipumensier QyHOamMeHTaNbHBIE MEXKIUCUMIUIMHAPHBIE 3HAHUSA IS
peleHus 33124 B Ipo(hecCHOHAIbHON 1€ TEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 93,2 akaj. 4acoB:
—aynuropHas — 90 akaj. 4acos;

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTeNnbHas pabora — 51,1 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
o | xonraxrHas pabota E 3 ®dopma TeKyIero
Paznen/ rema S (B axan. wacax) g E‘ Bz RORIPOT Kon
g S © | caMocTosATENBHOM | ycIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ .. | kommeTeHMK
@) 2 £ paboTsl MIPOMEKYTOYHOM
Tlex mab. | mpaxr. zZ'9 aTTecTalyy
"1 3aH. 3aH. | Q &
1. BapuaruoHHsie 3a71a4u
1.1 Merox Bapuauuii B ITogroroska k KOH}?C(::I?T?B OIK-1.1
3a7a4ax C HEIMOJBH)KHBIMU 2 421 4 nabopaTopHOMY Onpoc, OIK-1.2
KOHI[AMHU 3aHATHIO
00CyX/IeHHE
1.2 Bapuaiponnsie sajaun 7 2 6/21 4 Pemenue 3anau YerHblit onpoc OIlK-1.1
C MOJIBIKHBIMU TPAHUIIAMHU
Nsyuenune AKP
1.3 BapI/IauILIOHHbIe 3a7a4n 2 21 6 yqe6H014“14 Tposepka OIIK-1.1,
Ha YCJIOBHEIN 3KCTPEMyM HayqIHOU KOHCIIEKTOR OIlK-1.2
JIATEpaTyphl )
HWroro no pazneny 6 18/611 14
2. IIpsimbie METO/IBI B
BapUalOHHBIX 33a7a9ax
Nzyuenue
21 Meron yueOHOM U . OIIK-1.2,
MUHUMH3HPYOLLHX 4 4 HAVIHOG YerHblii onpoc OIK-1.1
MOCIIeIOBAaTEIbHOCTEH Y '
JIUTEPATyPhI
IToaroroBka k
2.2 MeroJ nmpuOIHKEHHOTO 2 6/41 6 1aGopaTopHOMY IIpoBepka OIK-1.1
pelieHust KOHCIIEKTOB
3aHSTHIO
2.3 TIpubmmxennoe 7 TToaroroBka k KOHIE):I_?:I?T?B OIK-1.1
pelieHune 3a1a4 Ha 2 8/41 10 | naGopatopHOMY Ompoc ’ OHK-l- 3‘
COOCTBEHHbIC 3HAUCHUS 3aHSITHUIO poc, '
o0cyxieHHe
na3
o IIpoBepka
24 JBOHCTBEHHEIC 2 10/611 6 Pemienue 3anau KOHCIIEKTOB. OIK-1.3,
BapHallMOHHBIE 3a]a4H Onpoc OIlK-1.1
00CyX/IcHHE
Hroro no pazneny 6 |28/141 26
3. TputoxeHus: BapUaIMOHHBIX
METOIOB
H?g::;; IIposepka OIK-1.2,
3.1 Mpunnun FamuneToHa | 7 2 6/21 4 yd N PoBep OIIK-1.3,
HaY4HOH KOHCIIEKTOB OIK-1.1
JIUTEPaTyphl )




IlogroroBka k KHIf(:eIE)TKaB OIIK-1.1,
3.2 Kosebanuns MmeMOpaHbI 2 10/41 4 nabopaTopHOMY OHCTIEKTOB. OIIK-1.3,
Ompoc,
3aHATHIO OIIK-1.2
o0CyXIeHHe
na3
3.3 VpaBHeHHs IBIKEHHS H3}%‘:H§I’I ; TIposepka OIIK-1.2,
e P Ove fc ¢ 2 | 10141 31 y“: OOV KOHCITEKTOB. OIIK-1.3,
HICANBHOM KUIKOCTH : ;T yt;}; I/IH Onpoc, OTK-1.1
cpatyp 00CYyXICHHE
Hroro no pasaeny 6 [26/101 111
Uroro 3a cemectp 18 |[72/30U 51,1 DK3aMeH
Hroro no aucumruinye 18 |[72/30U 51,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguiOHHBIE TEXHOJIIOTUU 00yYeHUs, IIpearoiaraolme nepejady nHGopManum B
roTOBOM BHuZe, (opMupoBaHHEe Yy4eOHBIX yMEHUH 1O o00pasiy: JEKUUsA-U3JI0KEHHE,
JEeKIUsI-00bsICHEHNE, IPAKTUYECKHE (CEMUHAPCKHE) 3aHATHS.

Vcnonp30Banue TpaguIIMOHHBIX TEXHOJOTHIA 00€CTIeYMBaeT OPHUEHTUPOBAHUE CTY/IEHTA
B MOTOKE HMH(OpMaIUM, CBS3aHHOM C pa3IMYHBIMU IOJXOAAMU K ONPEIEICHUIO CYIIHOCTH,
CoJIepKaHuUs1, METOJIOB, (JOPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOIIPEIEIIeHNE B BEIOOpE
ONTUMAJILHOTO IYTH U CIOCOOOB JIMYHOCTHO-IIPOPECCUOHATIBHOIO PA3BUTHS; CUCTEMATU3ALIUIO
3HAHUH, TMOJNYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATENBHOW pabOTHI.
JlekuuoHHbBIE 3aHATUSA IHPOBOAATCS C  MCIOJIB30BAHUEM  MYJIBTUMEIUWHBIX  CPEICTB.
JlaGopaTtopHble 3aHATUS OO0ECIEYMBAIOT pPAa3BUTHE U 3aKPEIUICHWE YMEHHH M HaBBIKOB
onpeseNieHusl LeJded M 3ajad caMOpa3BUTHS, a TaKXKe IMPUHATUS HauOosiee 3((HEKTUBHBIX
pelieHuii no ux peanusauuu. lIpakThueckue 3aHATHS MPOBOJATCS B KOMIIBIOTEPHBIX KJaccax
BbIuncIuTeNbHOTrO ieHTpa PI'BOY BO «MI'TY ».

B xonme mnpoBeneHMs] JEKUMOHHBIX 3aHITUA IpelycMaTpUBAETCS: HCIOJIb30BaHUE
3JIEKTPOHHOTO JEMOHCTPALIMOHHOIO MaTepuaa Mo TeMaM, TpeOyroIuM WUTIOCTPAluu paboThl
nporpaMMHBIX ipoaykros: MS Word, MS Excel.

B xome npoBeneHus nabopaTOpPHBIX 3aHATHH MpegycCMaTpUBAEeTCs HCIOIb30BAHUE
CPEICTB BBIYUCIUTENBHONM TEXHUKM T[PU BBHINOJIHEHUMM WHJIMBUIYaJbHBIX 3aJaHUNl U
TECTUPOBAHUS.

2. UnrepaktuBHble (OpMBI 00YUYEeHHUs, MPEINOIAralOIie OPraHU3alni0 00YIEeHUS KaK
IIPOAYKTUBHON TBOPYECKOM EATEIBHOCTH B PEKUME B3aUMOJIEHCTBUS CTYACHTOB IPYT C IPyTrOM
U C IIPENOIaBaTeIeM

Vcnonb3oBaHne MHTEPAKTUBHBIX  OOPa30BaTENIbHBIX  TEXHOJOIMH  CHOCOOCTBYET
NOBBILICHUIO UHTEPECa U MOTUBALIMM yYalllUXCsl, aKTUBU3AIIMM MBICIUTEIILHON JESATEIbHOCTH U
TBOPYECKOTO MOTEHIMaja CTYIEHTOB, jenaeT Oojee 3()(EeKTHBHBIM YCBOEHHE Marepuana,
M03BOJIIET UHIMBUyaIM3UPOBATh O0yYEHHE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

B pamkax nuctumuinHbl «9JI€MEHThl BApUallMOHHOTO UCUUCIICHUSD MIPelyCMaTpUBaETCs
30 yacoB ayTUTOPHBIX 3aHATUMN, TPOBOIUMBIX B UHTEPAKTUBHOM.

[Ipn npoBeneHUM 1a0OPATOPHBIX 3aHSITUH MCIONB3YIOTCS TpymmoBas padora,
TEXHOJIOTHS KOJJIEKTUBHOM TBOPYECKON JEATEIBHOCTH, TEXHOJIOTHS COTPYIHUYECTBA, POJIEBas
urpa, oocyxjienue npo0iaeMsl B GopMe TUCKYCCUH, 1e0aThl, KPYIJIbIi cToJ. JlaHHbIE TEXHOJIOTUU
o0ecrneuynBaroT BBHICOKUN YPOBEHb YCBOEHHS CTYyJE€HTaMHu 3HaHWMH, 3(dekTuBHOE M ycreuHoe
OBJIaJICHUE YMEHHUSMU W HaBbIKAaMU B IpPEeIMETHOW 00JacTH, (GOpPMHPYIOT MO3HABATEIbHYIO
noTpeOHOCTh M HEOOXOAMMOCTh JallbHEHIIEro caMooOpa3oBaHus, MO3BOJISIIOT aKTHBU3UPOBATh
HCCJIEIOBATEbCKYIO JIEATENbHOCTh, 00ecneunBatoT 3 (PEeKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

3. BosmoxHocTH oOpazoBarenbHoro mnoprana PIBOY BO «MITVY» ans
MPEIOCTAaBIEHUSI CTYACHTaM rpaduka camMOoCTOATEIbHOW padOoThl, pacIUCaHMsI KOHCYJbTallUH,
3alaHuil JUIsl CaMOCTOSITENIBHOTO BBINIOJHEHUS U PEKOMEHAYEMBIX TEM JUISI CAMOCTOSITEIBHOTO
W3Y4EHHUS.

Meronuka, mnpemiaraemas I8 M3ydeHUs Kypca «OJIEMEHThl BapUalMOHHOIO
UCUMCIICHUS» OpPUEHTHpPOBAHA Ha JIEKIUH MPOOJIEeMHO-MH(POPMAIIMOHHOTO  XapakTepa,
CEeMMHAPCKHE 3aHATHS UCCIIEJOBATEIBCKOTO TUIIA  TIOJTOTOBKY pedeparTos.

Hcnonb3yemble 00pazoBaTeNbHbIE TEXHOJIOTUH MO3BOJISIIOT AKTHUBHO MPUMEHSTh B
y4eOHOM Mpoliecce MHTEPAKTUBHBIE ()OPMBI MPOBEJCHUS 3aHATUH (KOMIBIOTEpHAsT CUMYJISIIINSA,
pa30op KOHKPETHBIX CHUTyalui), 4YTO CHOCOOCTBYeT (OPMHUPOBAHUIO U  PA3BUTHUIO
npodecCHOHATBHBIX HABBIKOB  oOyuarommxcsi. I[IpumeHseMple B Ipolecce H3y4eHUs
JTUCIUIUIMHBI TIOMCKOBBIM M HCCIEI0BAaTENbCKUIT METOJbl B IOJHOW MEpe COOTBETCTBYIOT
tpeboBanusm PI'OC no peanuzanuy KOMIETEHTHOCTHOTO MOIX0/1A.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B nmpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. bonxgeipes, 1O. SI. BapuanyoHHoe MCYHMCIICHHE W METOAbl ONTHUMHU3AIMHU . yuyeOHOE
nocobue s By3oB / FO. . BoaneipeB. — Mocksa : UznarensctBo HOpaiit, 2019. — 240 ¢. —
(Yuusepcutersl Poccun). — ISBN 978-5-534-01707-6. — Tekcr : anexkrponnsiii // DBC Opaiit
[caitt]. — URL.: https://biblio-online.ru/bcode/438267.

2. Meroapl onTtuMH3alnMM. 3aJadyHUK . ydeOHOoe mocoOue i OakajgaBpuata |
maructparypsl / B. B. Tokapes, A. B. Cokounos, JI. I'. Eroposa, I1. A. Msimkuc. — Mocksa :
UznatensctBo FOpaiit, 2019. — 292 c. — (bakanaBp u maructp. AKaJeMUYECKUH KypcC). —
ISBN 978-5-534-10417-2. — Texkct : snekrponubiii // DBC IOpaiit [caiitr]. — URL:
https://biblio-online.ru/bcode/429999.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Pauko, M. 0. OntumanbHOE YIpaBlICHHE B TEXHHUYECKUX CUCTEMax . ydeOHOe
nocobue i OakanaBpuata U Maructparypsl / M. 0. PaukoB. — 2-e¢ 3., ucup. u J0m. —
Mocksa : UznarensctBo FOpaiit, 2019. — 120 c. — (bakanaBp u mMaructp. AxageMHYeCKUn
Kypc). — ISBN 978-5-534-09144-1. — Texcrt : anexrponusiit // DBC Opaiit [caiit]. — URL:
https://biblio-online.ru/bcode/437559 (nara o6pamenus: 27.10.2019).

B) MeToanyeckue yKazaHus:

1. bu3Hec-cTaTUCTHKA: TIPAKTUKYM JJIs akajeMudeckoro Oakanaspuata / 1. 1. Enuceesa
[u np.] ; mon penakiueit M. U. EnnceeBoit. — Mocksa : U3parensctBo FOpaiit, 2019. — 411 c. —
(bakanaBp. Akamemudeckuii kypc). — ISBN 978-5-534-05724-9. — Tekcr : 31eKkTpoHHBIH //
3BC HOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/433866.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neicTBuS TULIEH3UU

Maple 14

Classroom License K-113-11 o1 11.04.2011 OeccpodHO

MathWorks
MathLab v.2014  [K-89-14 o1 08.12.2014 06eccpouHo
Classroom License

MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Office 2007
Professional

MS Windows 7
Professional(mms  |[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

Ne 135 o1 17.09.2007 6eccpouHo




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlaKa
DnekTpoHHas 0a3za nmepuoauveckux u3manuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HaI_[I/IOHaJ'IBHa}I I/IH(bOpMaLII/IOHHO-aHaJII/ITI/I‘ICCKaﬂ URL:

cucrema — Pocculickuil MTHAEKC HAy4YHOTO LUTUPOBAHUSA Al . .
(PUHLD) https://elibrary.ru/project_risc.asp
[Touckosas cucrema Akanemus Google (Google Scholar) JURL: https://scholar.google.ru/
®denepanbHOE TOCyIapCTBEHHOE OIOHKETHOE

yupexaenue «DenepanbHbiii vHCTHTYT npomMsiiuiennon|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Jlexumonnas ayautopus. OcHalleHHE ayAUTOPHUU: JTOCKA, MYJIbTHMEIUWHBIE CPEICTBA
XpaHEHus, Iepelaym U MpeicTaBIeHus nH(opManuu

Y4eOHble ayAUTOpUHM [ MPOBEACHUS J1a0OpaTOPHBIX 3aHSITUN, TPYNIOBBIX H
HHIUBHUIYAJIbHBIX KOHCYHLT&HHﬁ, TCKYHICIO KOHTPOJA H HpOMe)KYTO‘-IHOI\/JI arTrecranuu:
KOMIBIOTEpHBIN Kiacc. OCHaIeHHE ayIUTOPUU: MEepPCOHATbHBbIE KOMIBIOTEPHI ¢ makeToM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixomzom B IHTEpHET.

[Tomemenust 1y1si caMOCTOSITENIbHOM paboThl oOydaroruxcsi. OCHaIICHUE ayJIUTOPHH:
nepcoHagbHble KommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENIbHYIO CPETY YHUBEPCUTETA.

[Tomenienne Juisi XpaHeHWssT W MPOPHUIAKTHYECKOrO OOCIYy)KUBaHUS — Y4eOHOTO
obopynoBanus. OcHaNICHUE ayTUTOPUU: CTEIUTAXKH JUTSI XpaHEHUS YIeOHO-HATIISTHBIX ITOCOOUH 1
V4eOHO-METONMNYECKON TOKVMEHTAIIHH.



Ipuio:xkenne 1. YueOHo-MeTOAUYECKOE 00ecTeYeHHEe CAMOCTOSTEIbHOH PadoThl

[To mucruruiHe «JIEMEHTHI BAPUAITMOHHOTO UCUUCIICHUS » peIycCMOTpeHa
ayJUTOpPHAsl ¥ BHEAYTUTOPHASI CAMOCTOSITeNIbHAs paboTa 00y4YaromuXCsl.

AynutopHas caMoCTosITeNIbHAsE paboTa CTYIEHTOB IMPEAIOJIaracT BHIMOTHCHUE 3aaHMA
71a00paTOPHBIX padoT.

Ilpumepnuie ayoumopnuvie 3a0anus:

1. 3apaum, npuBOAAIIUE K BAPUALMOHHBIM IIpobiieMam.
IIpocreiimias 3axada BapUallMOHHOTO MCYMCIICHMs. Bapuanus u ee CBOWCTBA. YpaBHEHUE
Ditnepa.

OYHKIIMOHABI, 3aBUCAIINE OT HECKOIBKUX (PYHKITHA.

O yHKIHUOHAJBI, 3aBUCALIME OT IPOU3BOAHBIX BBICIIETO MOPSIKA.
OYHKIUOHAJBI, 3aBUCAIINE OT (DYHKIIMI MHOTUX MEPEMEHHBIX.
Kanonunueckuii Buj ypaBHeHUs DUjepa.

3aaya ¢ NOJABUKHBIMHM KOHLIAMHU.

[Ipocreiimas 3a1a4a ¢ NOABUKHBIMU T'PaHULIAMHU.

DKCTpeMaly ¢ yII0BbIMU TOYKAMHU.

0. OcHoBHBIE THIIBI 337124 HA YCIOBHBIN 3KCTPEMYM.

11. HeoOxonumplie ycnoBus B 3agaue Jlarpanxka.

12. HeoOxonuMble yCIIOBUSI B U30IEPUMETPUUECKOH 3a1aue.

13. [IpuHIMT B3aUMHOCTH B U30TIEPUMETPHUCCKUX 3a/1a4ax.

14. 3anava bonbmano u 3amaua Maiiepa

15. Cna0wlii SKCTpEeMyM.

16. Ycnosue Skobu.

17. NuBapuanTHbIi HHTErpan [ nibbepTa.

18. CunbHbIi 5kcTpeMyM MeTo MUHUMH3UPYIOIINX MOCIEA0BaTEIbHOCTEH.
19. Metonbl IpUOIMKEHHOTO PEIICHHS.

20. TTpubnuxeHHOE pelleHue 3a/1a4u Ha COOCTBEHHbIE 3HAUYCHUSI.

21. JIgoiicTBeHHBIC BapHanOHHBIC 3a1aun. [TpuaImn ["'aMunbsTOHA.
22. YpaBHEHUS JABIKECHUS UACATEHON KUIKOCTH.

23. Bonpochl yCTOHYMBOCTH KOHCTPYKIIUH.

24. Bapuanumonssle npunimns! Jlarpansxka, Peliccuepa n KactumnbsiHo.
25. BapuannoHHbIe IPUHIIUTIBEI TEPMOYIIPOTOCTH.

N

HOXo~NOO O AW



Ilpumepnvie unousudyanvhuvie oomawinue 3aoanusn (U/]3):

1. Haiitu Hopmy snementa Y(X) B npoctpanctse Cl[a,b] u C'[a,b] coorsercTBeHHO

H 2
y) =X 2 910,100, xe[0,7].

2. Jlna ynkmuonana

VIy()]= [xy’ydx

nonoxuthk Y(X) = Xx*, Sy(X) =Xx—2 ucpasauth SV ¢ AV.

3. Haiitu sxcTpeManu ¢pyHKIHOHAA, COAEPAKALIETO CTapLIMe IPOU3BOIHBIE:
1%, . - :
VIyI=2 [y ) y(©)=y(@)=0, y(©)=0, y(@)=1
0
4. Haiiti s5xcTpeManu GyHKIIMOHAJA, 3aBUCAIIETO OT HECKOIBKUX (PYyHKIIUI

VIV 09, Y, (01 = [1+ (%) +(¥;)dlx,

0 =1 y,(00=-2, y,3)=7, y,(3)=L1

5. Haiitu 3KCTpEMaIn (byHKuI/IOHaJIa B 3aJ1a4e C NOABMIKHBIMHU I'PaHULIAMU
X
VIy)l= [(y)dx, y(0)=0, y(x)=-x -1
0

6. Haiitu pynkumu Y, (X) u Y,(X), Ha KOTOPBIX MOXKET JIOCTUraThCs SKCTPEMyM (yHKIIHOHAA

V[y(x)] B3amaue Jlarpanxka
72

VIV (0, Y,001= [ Iy +¥2 = (%) = (¥;) +cos x]dx,

¥.(0)=Y,0) =y, (z/2)=1, y,(z/2)=-1, y,—Yy,—sinx=0.
7. Haiitu ¢pyHKIMH, HA KOTOPBIX MOXET JJOCTUTaThCs SKCTpeMyM (yHKIIMOHAJIA B
M30IIEpUMETPUIECKON 3a7aue

1 1
VIyl=[(¥)’dx y(0)=0, y(1)=1 [xydx=0.
0 0
8. TlpoBepuTh BEIMIOIHEHHE yCIIOBUs JlexaHapa s SKCTpeMand (pyHKIIHOHAIa
VIy(ol=[I6(y)° —(y)*1dx,
0

npoxopsiei gepes Toukn y(0) =0, y(@)=b, a>0, b>0.

9. HccnenoBaTh Ha HKCTpEMYM (I)}iHKI_II/IOHaJI
VI = [Ty + S (I Y0 =1 y@=e
0
10. Haiitu metogom Putia HpI/I6J'iI/I>KeHHOC pereHue 3a1a4u 00 dcTpeMyMe (DyHKITMOHAA:
VIyol= [I(y)* +y*+xyldx, y(0)=1, y(1)=0, n=2
Ilpumepnuie ayoumopnule KOHm;)OJleble pabomut (AKP)

BAPUAHT Ne 1
1. HccnenoBath Ha S3KCTpeMyM () yHKIIHOHAI



Ayl =[O +20p)de, Y=y Y=
. Haiitu sxcTpeManu QyHkinoHama

W] = [0 =20/) +y* —2ysin xldx

X0

. Hammcats ypaBHenue Octporpaackoro s (yHKIIHOHAIA
Y (éz ?
Vz(x, )] = (—] —[—j dxdy .
J.é[ ox oy

1
. Haiitu sxcTpemanu nu3onepuMerpudeckon 3agaun v[ y(x)] = I(( ) +x*)dx mpu ycrnoBun
0

[yPax=2, y(0)=0, y1)=0.

. Haiitn npuGmmkeHHoe pemeHue 3a1adu 00 3KCTpeMyMe PpyHKIHOHAA.

y(0)]= [ (") #1007 =20x0)dx,  y(1) =y (1) =0.

BAPUAHT Ne 2
HccnenoBaTh Ha 3KCTpeMyM (DyHKIIMOHA

Wy0]=[Co+y*=2")dx,  pO)=1, yN)=2 .

Haiitu skcTpemanu GpyHKIIMOHaNA

(0] = [[0") + 5 =23 Jdx

Xo

Hanucats ypaBHenune OcTporpazckoro /st GyHKIMOHaIa

Vu(x,y,z)]= J]] {[Z—zj + (%) + (Z—Zj +2uf (x, y, z)}dxdydz .

X2
Haiitu sxcTpemanu nzonepumerpudeckoit 3agaun v y(x)] = J. (»'")’dx npu ycrnoBuu
X
X3
I ydx = a, T7e & — MOCTOSTHHAS.
X

Haiitu npubmmkeHHOe pelieHne 3a1a9u 0 MUHUMyMe QyHKIIHOHATa

y(0]= [() =y* =20)dx,  (0)=y(1)=0.

Bomnpocsl 111 HMTOroOBOM OILEHKHM Ka4eCTBA OCBOEHHS Kypca:



NoobkownN

10.

11.

12.
13.

14.
15.
16.
17.
18.

OyHKuMOHANBHBIE — mpocTpaHcTBa.  Ilonarue  ¢yHknuonana.  HempepbsIBHOCTB
dbynkuonana. JInHeHHbIN HyHKITMOHAI.

Huddepenuupyemocts pynkuuonana. [lepBas Bapuanus GpyHKunonana.

CunbHBIN U c1abbiii SKkcTpeMyM. HeoOXxommmoe ycioBue sKkcTpemMyma.

BapuannonHas 3aa4a ¢ 3aKpeIIeHHbIMU T'PaHULIAMH.

OcHoOBHas JeMMa BapuallMOHHOTO ucuncieHus. Jlemma /[ro0ya-Peiimona.

HeoOxonumoe ycrmoBue 3KCTpeMyMa.

VYpaBuenue Ditnepa. Perynspabie sxcTpeMain. Ciydan NOHWKEHUS MOPAJIKA YpaBHEHUS
Ditnepa. UHBapuaHTHOCTh ypaBHEHUs Diljiepa.

OYHKIIMOHANBI OT HECKONbKMX (yHKIMI. DyHKIHMOHAIBI ¢ MPOU3BOAHBIMU BBICHIETO
nopsiaka. DyHKIMOHANB! OT (YHKUMHA MHOTHX HepeMeHHBIX. HeoOxonumble ycrmoBus
3KCTpEMyMa.

YcnoBus TpancBepcaibHOCTH. HeoOXoaumbIe yCI0BHs SKCTpEMyMa.

3anaua Jlarpanxka. HeoOxoauMmble yciaoBHSI 3KCTpeMyMa MPU HAJTUYUH TOJIOHOMHBIX U
HEroJIOHOMHBIX ~ cBsA3eil. M3omepumerpuueckas 3azada. HeoOxoaumele —yciaoBus
3KCTpeEMyMa.

KBanparnuneiii ¢pyakinmonan. Bropas Bapuanus ¢yHkimonansa. HeoOxoqumele ycnoBus
c1aboro W CHJIBHOTO HKCTpeMyma: ycioBue Jlexanapa, ycrmoBue SkoOu, ycioBue
Beinepmrpacca.

[Tone skcTpemaneii. JlocTaTouHbIE YCIOBUS CUIIBHOTO M CJIA00TO IKCTPEMYyMa.

[TonsiTHEe 0 IPSAMBIX METOAAX BapHAallMOHHOIO UcuuciaeHus. KoHeuHO-pa3HOCTHBINA METO
Oitnepa. Metoa Purna.

3ajaya HaBUTALlUU.

BapuanuonHnas 3aaya ¢ BEpTUKaJIbHBIMU IPAHULIAMH.

3amaua J(umoHbI.

3amaya 0 OpaxHCTOXpOHE.

3amaya 0 HAaMMEHbIIEH MOBEPXHOCTH BpaIEHUS.



IIpwio:keHue 2. OIeHOYHBIE CPEICTBA JAJIA MPOBEIEHUA IIPOMEKYTOUHOU aTTECTAIUH

a) MnaHupyemble pe3ynbraTbl 06yUeHUA U OLLEHOYHbIE CPEeACTBa ANA NPOBEAEHUA NPOMEXKYTOUHOM aTTecTauuu:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

OMK-1 CnocobeH NMPUMEHATb (I)yH,CI,aMeHTaI'IbeIe 3HaHWA, NOJIy4EHHbIE B 061acTM MaTeEMATUYECKUX U (MI'IM) €CTECTBEHHbIX HayK, N MCNOQ1Ib30BATb UX B

I'IpO(I)eCCMOHafIbHOﬁ AeATENbHOCTH

OnkK-1.1

Pewaet I'IpOd)eCCVIOHaJ'IbeIe 3a4a4n  C

obnactn dyHOaMEHTa/IbHOW U NPUKAAAHOM
MaTeEMaTUKK

I'lepequb meopemu4yecKux 80ripoco8 K 3K3aMeEHY.

~

3aauu, NpUBOJISALINE K BAPUALMOHHBIM IIpobIeMaMm.

[Ipocreiimiasg 3agadya BapHALlMOHHOIO HCUYMcCIeHUs. Bapuauus u ee cBoiicTBa.
VYpaBuenue Ditnepa.

[TepBast Bapuauusa (ynkunonana. CuibHbIM U ciabblii 3kcTpemyM. HeoOxomumoe
YCJIOBHE IKCTPEMyMa.

Bapuannonnas 3amada ¢ 3akpeluieHHbIMH rpaHunaMu. OcCHOBHas —JjemMMa
BapualmoHHoro ucuucienus. Jlemma J{ro0ya-Peiimona.

HeoOxoaumoe ycnoBue skcTpeMyma. Y paBHeHUe Diliepa. PerynspHelie skcTpemany.
Cnydyan TOHMXEHUS TOpsAJlKa ypaBHeHHUs Oilnepa. VHBapHaHTHOCTb ypaBHEHUS
Diinepa.

OyHKIHOHAIBI OT (QYHKIUHA MHOTHX TepeMeHHbIX. HeoOxoaumbie yCIOBUs
JKCTpEMyMaA.

VYcnoBus TpancBepcanbHOCTH. HeoOxonuMble ycoBus SKCTpeMyMa.

3anayva Jlarpanxa. Heo6xoanMble ycaoBHsI SKCTpeMyMa IPU HATMYUU TOJIOHOMHBIX U
HEroJIOHOMHBIX cBsi3eil. M3onmepumerpuueckass 3anauya. HeoOGxomumble yciaoBus
KCTpEMyMaA.

lMpumepHbie npakmuyvecKue 3a0aHuUA 015 IK3aMeHa:

1. HanTn akcTpemym yHKLMOHANA NPU FPAHUYHbIX YCI0BUAX




Kon Nuaukatop JOCTHKEHHS] KOMIIETEHLIUN OueHouHbIE CpeICcTBa
WHJIUKaTopa

jll.}’) =j.(y’2 + 12:@3).:1’3:%» pxtr {J’(D) =0,

H1=1.

2. HaiiTu sxcTpeMyM QyHKIIOHANA PU TPAHUYHBIX YCIOBHIX

1

T J.("z +y* + % dx, {-”{‘1]‘ - 1

-1

3. Haiitu skcTpemMmyM (pyHKIMOHANA ITPH TPAHHUYHBIX YCIOBHSIX

»1)=3.

1
Jly) = J.(y“g +2y'shx- 5xg)dx; {y[—l -
|

UHAusudyanvHOE OomawHee 3a0aHue:

1. [Ona ¢yHKUMOHana

VIy()] = [xy*y dx

nonoxuts Y(X) =x*, Sy(X)=x—2 ncpasHuts SV c AV.

2. Halitu akcTpemanu GyHKUMOHaNa, CoaeprKallero ctapline npoms3BoaHble:




KOI[ I/IHI[I/IKaTOp JOCTHMXKCHHUA KOMIICTCHIIN U OI.[CHO‘{HBIG cpcacTBa
AHIUKATOpa
1, . : .
VIyol=Z[(y)'dx,  y©@=y1)=0, y(©)=0, y®=1
0
3. Hantn akcTpemann GpyHKUMOHANA, 3aBUCALLLETO OT HECKOJIbKNX GYHKL M
3
VIV (9, Y, (01 = [1+ (%) +(¥;)dx,
0
,0)=1 v,0)=-2, v,3)=7 vy,3)=1
4. WccnenoBaTb Ha aKCTPeMyM GYHKLMOHAN
1
X 1 !
VI(I= Ty +2(v)Idx, y(0) =1, y()=e
0
OMnkK-1.2 Bnapeet cnocobamu n npuemamm petueHus | lMepeyeHb meopemuyecKux 80npoco8 K IK3aMeHy:

nccnepoBaTebckux 33434 B obnactu
dyHAAMEHTAaNbHOMN U NPUKAaAHON
MaTeMATUKM

1.TToHsiTHE O MPSMBIX METOJaX BapUAIMOHHOTO HcyucieHus. KoHeuHO-pa3HOCTHBIM
Meton Ditnepa. Meton Putna.

2.3ama4ya HaBUT AU,

3.BapmanmonHast 3aj1a4a ¢ BEpTUKAIBHBIMU TPAaHUIIAMH.

4.3amaya JIugoHBI.

5.3amaua 0 6paxuCTOXpOHE.

6.3a1a49a 0 HaMMEHbIIIEeH TOBEPXHOCTH BPAIICHHUS.

lMpumepHbie npakmuyvecKue 3a0aHuUA 015 IK3aMeHa:

1

1 3(y)=[wd y(0)=2; yl)=1.

0




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUN

OrneHouHBIE CpescTBa

2. J(y)=j(y 9y” +2xy —Xs
0

inx)dx; y(0)=1; y(2)=2.

3. J(y)=jy\/7d><: y0)=2; y@3)=8.

a. J(y)=fyy dx; y(0)=1

y(2)=3.

UHAusudyanvHOEe domawHee 3a0aHue:

1. Hawti Hopmy anemeHTa  Y(X)
COOTBETCTBEHHO

y(x) =

2. MNpoBepuTb BbINOJHEHME YCNO

sin(n’x)

B npocTpaHctee C[a,b] n C'[a,b]

n=1,2,10,100, xe[0,x].

BuA JlexaHapa Ans skcTpeManu GyHKUMoHana

VIy(0l= [16(y)* ~(y ) 1dx,

npoxop,ﬂm,eﬁ yepes TOHKU

y(0)=0, y(@=b, a>0, b>0.

3. Hantn pyHKUMK, Ha KOTOPbIX MOMKET A0CTMUIaTbCA IKCTPEMYM QYHKLUMOHANA B

n30nNepMmMeTPUYECKON 3aade




KOI[ I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN OI.[GHO‘-IHBIG cpcacTBa

AHAUKATOpPa
1 . 1
VIyl=[(y)dx, y(©=0, y()=1 [xydx=0.
0 0
4. Halitu metogom Putua npubankeHHoe peleHue 3aaa4um ob actpemyme
dYHKUMOHana:
1
VIy()1= [[(y)* +y* +xyldx, y(0)=1, y(1)=0, n=2
0
OnK-1.3 MpumeHsaeT dyHAaMeHTaNbHble 1. Keampatnunbslii ¢yHkuuoHan. Bropas Bapuanus ¢dynkuuonana. Heobxomgumeie

MEXANCLANANHAPHBIE 3HAHNA ANA yCJI0BUs €Iaboro M CHIBHOTO JKCTpeMyMa: yciobue JlesxaHnnapa, ycinosue Sko0w,
yciosue Beliepurpacca.

2. Tlone skcTpemaneii. JlocTaToOUHBIE YCIOBUS CHIIBHOTO M CJIA00TO KCTPEMyMa.

ACATENLHOCTH 3. TloHATHE O IPSMBIX METOAX BAPHALMOHHOTO MCYHCIIEHHs. KOHEYHO-Pa3HOCTHBIH

Merton Dinepa. Meroa Putna.

pelleHnn 3a4a4 B NpodeccnoHanbHom

UHAusudyanvHoe 3adaHue:

1. Haliti akcTpemanu GyHKLMOHANA B 3a4a4€ C NOABUNKHbIMU FPaHULaMK

X
VIyo)l= [(y)dx, y(0)=0, y(x)=-x-1

2. Hantn dyHkumm Y, (X) n Y,(X), Ha KOTOPbIX MOXKET AOCTUraTbCA IKCTPEMYM

oyHKumoHana V[y(x)] B3agauve JlarpaH:ka
l2

VIV (0, ¥,001= [1yf + Y5 = (%) = (¥,)° +cos x]dx,




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUN

OrneHouHBIE CpescTBa

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

MpumepHoble uHOUBUOYANbHbIE 3a0aHUA:

1 3(y)=[(y 4y* -8xy+2x? ) y(-1)=3; y@)=1.

L—

2. J(y)=|yyi+y dx; y(0)=2; y(@)=3.

J1+y

y

3. J(y) dx; y(0)=2; y(@)=1.

4. 3(y)= f(y ay? +2xy—x2f y(-D)=2; y)=a.
21




6) Mopadok nposedeHua NpomMmeXcymoyHoli ammecmayuu, noKkasamesnu u Kpumepuu
OYeHUBAHUSA:

MpomerKyToUHaA aTTecTauma No ANCUMNANHE «INEeMEHTbl BAPUALLMOHHOIO UCYUCEHNAY
BK/IlOYAeT  TeopeTMyeckMe  BOMPOCbl, MNO3BONAKOLWME  OLEHUTb YPOBEHb  YCBOEHMA
06y4aoLWMMMCA 3HAHUIM, U NPAKTUYECKME 334aHUA, BbIABAAIOLME cTeneHb CGOPMMUPOBAHHOCTM
YMEHWI 1 BNageHnn, NpoBoanTCcA B GOpMe 3K3aMeHa.

3K3aMeH Mo AaHHOW AUCUMNAMHE NPOBOAMUTCA B YCTHOM GOpME MO 3K3aMeHALMOHHbIM
6unetam, Kaxkaplh M3 KOTOPbIX BKAKOYaeT 2 TeopeTMYecKMX BOMpoca U OAHO MpaKTU4Yeckoe
3ajaHue.

Mokasatenu mn Kputepun oueHnBaHUA 3K3aMmeHa:

— Ha OUEHKy «oTauuyHo» (5 6annoB) — obyvalowmiica AEMOHCTPUPYET BbICOKMIM YpPOBEHb
chOpPMMPOBAHHOCTN KOMMNETEHUMIN, BCECTOPOHHEE, CUCTEMATMYECKOe W TNyboKoe 3HaHue
y4yebHOro matepuana, cBO6OAHO BbINOMHAET MPaKTUYEeCKMe 3agaHuA, cBoboaHO onepupyet
3HAHUAMM, YMEHUAMM, NPUMEHSAET UX B CUTYaLMAX MNOBbILLIEHHOM CNOMKHOCTY.

— Ha OueHKy «xopowo» (4 6anna) — obyyaowMiica AEeMOHCTPUPYET CPesHUn YypPOoBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHWUA, YMEHWUA OCBOEHbI, HO A0MYCKatTCS
He3HauMTeNbHble OWWOKN, HETOYHOCTWU, 3aTPYAHEHMA MPUM  aHANIMTUYECKMX Onepauusx,
nepeHoce 3HaHUM MU YMEHWIN Ha HOBble, HEeCTaHAAPTHbIE CUTYALUN.

— Ha OLEHKy «yaoBneTBoputenbHo» (3 6anna) — obyyaloWminca 4eMOHCTPUpPYeT NOPOroBbii
ypoBeHb CHOPMMUPOBAHHOCTU KOMMETEHLMIN: B XO4E KOHTPObHbIX MEPONPUATUI AOMNYCKatOTCA
OWWNDOKKM, NPOABNAETCA OTCYTCTBME OTAE/bHbIX 3HAHWUW, YMEHWIA, HaBbIKOB, OOy4arLWMNCS
MCNbITbIBAET 3HAYMUTENbHbIE 3aTPYAHEHMA MPU ONEPUPOBAHUN 3HAHUAMM U YMEHUAMMU MPU UX
nepeHoce Ha HOBble CUTYaLMW.

— Ha OLEHKY «HeyaoB/eTBOpUTENbHO» (2 6anna) — obyyaroWMncs AeMOHCTPUPYET 3HAHUA He
6onee 20% TeopeTUYECKOro maTepuana, LOMNYCKAaeT CyLLeCTBEHHble OWWOKM, He MOKeT
NOKa3aTb UHTE/IIEKTya IbHblE HAaBbIKW PELIEHUA NPOCTbIX 3a4au.

— Ha OLLEHKY «Heya0BAeTBOPUTENbHO» (1 6ann) — 0byyaloLWMIica He MOXKET MOKasaTb 3HaHUA
Ha YpPOBHE BOCMPOM3BEAEHMA W O0ObBACHEHWA UHOOPMALMKW, HE MOMKET MOoKasaTb
NHTENNIeKTyabHble HaBblKW PeLleHMA NPOCTbIX 3a4au.



