i
AR
“uns’
MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA
POCCHUIICKOH ®EJEPAIINN
benepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BBICIIET0 00pa30BaHus
«APKYTCKH TOCYJAPCTBEHHBIIA YHUBEPCUTET»
(®PI'bOY BO «HUTI'Y»)
NHcTtuTyT MaTeMaTUKy ¥ HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa anrebpanueckux 1 ”HOOPMAIIMOHHBIX CUCTEM

OB J’3’\.-. —~

«YTBEPJK JFO»

>3 L

PaGouyas mporpamma IucHUIINHBI (MOIYJIs1)

Bb1.0.29 Yucjaennbie METOILI

Hanpasnenue moaroToBku 02.03.02 dyHaaMeHTaIbHas nHpopmaTuka u
UH(POPMALIMOHHbBIE TEXHOJIOTUI

HampasnenHocTs (mpoduiib) MOATOTOBKH dyHaMeHTanbHass UHPOPMAaTHUKA 1
UH(POPMALIMOHHbIE TEXHOJIOTUI

KBanmudukarnms BeITyCKHUKA OakanaBp

®dopma 00yueHus OuHas

Wpkytck 2024 r.



1. IEJIM M1 3AJTAYY TUCHMUTIINHBI

[lenu: ocBOeHNE UIEUHBIX U TEOPETUUECKUX ACIIEKTOB OCHOBHBIX YHCIIEHHBIX METOJIOB,
(dbopMUpOBaHHE KOHCTPYKTUBHOTO MOX0a K HCCIISIOBAHUIO MTPUKIIAIHBIX 33724 C TIO3HUIIHA
BBIYHMCIIUTENILHOM MAaTEMAaTUKU U KOMIIBIOTEPHBIX PECYPCOB.

3amaun:

— U3YYUTH OCHOBHBIE MOHATUS U METO/bl YUCJIICHHOTO PEIICHUSI TUTTOBBIX MaTEMaTUYECKUX
3a7a4;

— OBJIQJIETh MPAKTUYECKUMHU HABBIKAMH B PEATU3aIlMU YUCICHHBIX aJTOPUTMOB;

— HAy4YUTh OCHOBAM IPOBEACHUS BEIYUCIUTEILHOTO IKCIIEPUMEHTA, a TAK)KE aHAIM3a
YUCJIICHHOTO PEUICHUs 3a/1ay MPUKJIAJHOTO XapakTepa.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

VYuebnasa gucruminaa b1.0.29 Ynucnennble METOALI OTHOCUTCS K 00s13aTelIbHON yacTu bioka 1
00pa30BaTeIbHOI MPOrpamMMBl.

s u3ydyeHus naHHoM yueOHOM TUCIUILTMHBI HeOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMble MPEAIIECTBYIOMUMU JuciuIinHamMu: Jlunelinas anrebpa, MatemaTudyeckui
aHajus3.

[Tepeuenp nocneayoMmx y4eOHbIX TUCIMILINH, I KOTOPBIX HEOOXOUMbI 3HAHUS, YMEHUS U
HaBBIKH, (JOPMHUPYEMbIEC JAHHOUW yueOHOM qucuuIuinHoi: [Ipon3BoacTBEHHAs TPAKTHKA.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA IUCHUITJIMHBI

[Tporiecc ocBoeHMs AMCLUUIUIMHBI HApaBiieH Ha GOpMUPOBAHHE CIIETYIOIUX KOMIIETEHIIN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 02.03.02
®yHaaMeHTanbHas HH(POpPMATUKA U MH(POPMAITMOHHBIE TEXHOJIOTHHU:

VYK-1 CnocobeH ocymecTBIATh MOUCK, KpUTUYECKUI aHAJIU3 U CUHTE3 UHPOpMaIHH,
IPUMEHSATh CUCTEMHBIN TIOJIXO/ ISl PELIECHUS IOCTABJICHHBIX 33/]a4;

OIIK-1 CnocobeH npuMeHsTh pyHIaMeHTaIbHbIE 3HaHUs, TIOJyYEeHHbIE B 001aCcTH
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HayK, U UCIOJIb30BaTh UX B IPO(PEeCcCHOHATBHON
JeSTENIbHOCTH.

B pesynbrate ocBOCHUS AUCITUTUTMHBI 00YYaIONUHCS JOJKEH

3HaTh: OCHOBHBIE MMOHATHUS U METO/bl YUCIICHHOTO PEUIEHUsI TUIIOBBIX MATEMATUUECKHUX 3a/1a4;
YMETh: MPOBOJIUTH BHIYUCITUTEIIBHBIA SKCIIEPUMEHT, a TAaK)Ke aHAJTU3UPOBATH YUCICHHOE
pelIeHune 3aa4 MPUKIAJIHOTO XapaKTepa;

BIIAJICTh: TPAKTUYECKIUMH HABBIKAMHU B PEATM3allUN YHUCICHHBIX aITOPUTMOB.



4. COIEP KAHUE U CTPYKTYPA JUCHHUIIJIMHBI
O0bBEM AUCLHUILUIMHEI COCTABIIAET 3 3a4eTHBIX €., 108 yac.

d)opMa HpOMe)KYTOHHOﬁ aTTCCTallMM. 3K3aMCH.

4.1. Coz[epma}me AUCHUIIIMHDBI, CTPYKTYPHPOBAHHO€ 110 TEMaM, ¢ YKa3aHHEM BU/A0B
y‘lCﬁHLIX 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Pazpen auctmruimHe! / Tema Cem. | Bunpl yueOHOU paboTh DopMBL
KonrakTHas paboTa CaMocCT. | TEKyILEro
IpernojaBaTens ¢ paboTta | KOHTpOIIS;
o0yyJaromumucs Dopmbl
Jlexiun | JIab. IIpakr. IIPOMEXKYT.
3aHATHUS | 3aHATHS aTTecTalluu
Beenenue 7 2 2 IIpoBepka
JIOMaIlIHen
paboTHI
Jluneitnble cucTeMbl 7 8 8 2 [Iposepka
JOMAIITHEH
paboTHI
Henuneitnble cucteMbl 7 4 4 [Iposepka
JOMAIITHEH
paboTHI
UucneHHbIe METO/Ibl MATEMaTUUYECKOTO 7 12 12 2 [Iposepka
aHanmm3a JIOMalIHen
paboTsl
Yucnennoe pemenne quddepeHnnansHpx 7 8 8 IIpoBepxa
YpaBHEHUU JIoMalHen
paboTsl
Hroro (7 cemecTp): 34 34 4 9K3.

4.2. Coaep:xanue y4eOHOro MaTepuaa

Tema 1. Beaenue Ilpeamer u conepkanue AMCUUIUIMHBL. BeluncnuTenbHas MaTeMaTHKA!
0COOEHHOCTH MaTeMaTH-9eCKUX BBIUMCIICHUH, peann3yeMbix Ha DBM: npejcraBieHue yucen B
dopme ¢ pUKCUPOBAHHOM U TUIaBaroIei 3ansaToi. /[1ana3oH U NOrpeIHOCTH PeACTaBICHuUs,
oTiepalnyy HaJl YUCIIaMH, CBOMCTBA apu(METHUECKUX OTIEPALINi; TEOPETHUECKUE OCHOBEI
YHUCICHHBIX METOJIOB: MOTPEII-HOCTH BBIUUCIIEHUH; YCTOHYHUBOCTD U CIOKHOCTh ajropuTMa (1o
NaMsTH, 110 BPEMEHN).

Tewma 2. Jluneiinbie cuctemsl Tunbl matpuil. KBagparuunas popma. Kpurepuit CunbBectpa.
CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE BeKTOpa. MaTtpuuHoe yMHOKeHHe. [[oHATHS BEKTOpHOM
U MaTpuyHOi HOpM. OCHOBHBIE TUIIBI HOPM. [IoTUMHEHHBIE U COTTTaCOBAHHBIE HOPMBI.
Omnpenenenne MMHENHON cucTeMbl. OCHOBHBIE THIIBI cUCTEM. BekTop HeBs30K. TpeyrosbHbie
CUCTEMBI. Y CIIOBHS pealu3alii U €JUHCTBEHHOCTH pelieHus. TpyJoeMKOCTh pealr3aim.
YucneHnHsle MeTOIbI TMHEWHOM anreOpsl. Meton "aycca. [Ipsamoit n oGpaTHblit Xoa. Y ciaoBus
peanuzanuu. KommaktHasg cxema meroaa ['aycca. [loctpoenne LU-pa3noxenus. Y cioBus
peanuzanuu. [lpumenenus merona ['aycca 1i1st BBIYMCIICHUS ONPEIEIUTENS U OMCKa 0OpaTHOM
MaTpuIlel. TpynoemMkocTs peanm3aiuu. Paznoxenue Xonenkoro. [Ipsimoit u 00paTHBIN X011
MeTOoJa. Y CI0BUs peasin3alu. TpyaoeMKoCTh peann3anui. CBsA3b OTHOCUTENIBHBIX
MOTPEITHOCTEH MPaBhIX YacTel JTUHEHHON CUCTEMBI U e¢ pemieHus. CBSI3b OTHOCUTEIBHBIX
MOTPEIIHOCTEN MaTpHIbl KO UIIMEHTOB JUHEHHON CHCTEeMBI U e¢ perieHus. Yucio
00yCIIOBJIEHHOCTH: OIpe/ielieHne U ero cBoiictBa. Tunsl matpull. Martpuia ['mib0epra.




[Tpouenypa ynydiienus o0ycioBieHHOCTH. TepaniioHHbie MeTO1bl. CXOIMMOCTh METO/IOB.
[Tpubnmxennoe pemenne. Ouenka norpemnoctu. CKopocTs cxoauMocTH. JInneiHas u
KBaJpaTU4yHas CXOAUMOCTU. MeToa npocToi nrepanuu. MeTox mpocToi utepauu. Y cioBUs
cxoaumoctu. Onenka nmorpemrHocty Metoza. [Ipasuno SAxko6u. [Tapamerpusanus Mmerona. Meron
3eiaens. JloctaTouHOE yCI0BUE CXOAUMOCTH MeToAa. PeayKius TMHEHHON CUCTEMBI K
sKCTpeManbHOM 3amaue. ['paauent Gpynkuun. Hanpasnenue crycka. ['paaneHTHBII METO €
MOCTOSTHHBIM aroM. OntuManbHbIN BeIOOD mara. CBsi3b € UMCIOM 00YCIOBIEHHOCTH. MeTo
ckopeiiero ciycka. OneHka cXxoauMocTi. MeTo1 MUHUMAaNbHBIX HEBA30K. OLieHKa
MOTPEIIHOCTH. A-CONPSKCHHbBIC HaMpaBieHUs. MeTo1 CONPsKEHHBIX rpagueHToB. CBOMCTBO
KOHEYHOCTH. MeToa HauMeHbIIUX KBaaparoB. IlceBnopemenus cuctemsl. HopmansHoe
nceBaopemenue. Hopmanbnas cuctema. CoOCTBEHHBIE 3HaYSHHS U COOCTBEHHBIE BEKTOPA.
Knaccudukanus npodiiem. Xapakrepucruueckoe ypaBHenue. Kanonuueckast popma
®pobennyca. Cnyuaii quaronanbHoi MaTpuibl. [Tomo6HbIe MaTpulibl. [IpeobpazoBanue
nonobust. CBolicTBa mo100HBIX MaTpull. OpTOroHANIBHOE Peodpa3oBaHUE TTOO0US.
CnektpanbHbie 3a1aun. OTHOLIeHHE Penes u ero cBoiictBa. Marpuia Bpamnienus. Meton
BpaieHuil. Cxogumoctu mMetoga. CTEneHHON METOA.

Tema 3. HenuHeliHbIE CUCTEMBI.

Pelenne HenMHENHBIX ypaBHEHUH U cucteM. Meton nmpoctoi utepauuu. [loctpoenune metona.
Teopemsl 0 cxogumoctu. CkalsspHbIi citydaid. PeqyKiyst HeTMHEMHOro ypaBHEHUS K BULLY,
yaooHoMy s utepanuii. Beibop mapametpa. [loctpoenue metona Hetotona. Teopema o
cxoaumocTtu. Moaudukanuu meroga. CkaspHbli ciydaidl. Teopema 0 MOHOTOHHOMN
cxoauMocTu. KBa3nHbIOTOHOBCKUI METOI.

Tema 4. UncneHHbIE METOIbI MATEMAaTUYECKOIO aHAIN3A.

[TocranoBka 3aaun anmnpokcumanuu. O6001eHHbIH MHOTOWIeH. CylliecCTBOBaHUE U
€MHCTBEHHOCTH MHTEPIOIALMOHHOTO MHOIOWIEHA. IHTepnoIssLIMOHHBI MHOTOWIECH
Jlarpansa. IaTepnonssunoHHbIi MHOrowIieH HeroToHa. [lorpemHocTs HHTEPIIOIMPOBAHMS.
OnTuManbHbIM BEIOOP Y37I0B HHTEPIIOIUPOBaHUS. IHTEpIONINpOBaHUE C KPATHBIMU Y3JIaMH.
HuTeprnonsiinoHHbIA MHOTOUIeH DpMuTa. [lorpenHocTs KpaTHOTO HHTEPIOIUPOBAHUS.
Jlunelinsiii cinaiiy. [lapabonnyeckuii crutaitn. KyOndeckuii crutaitH. OLeHKH MOTrpenIHOCTH
CIUTaH-UHTepIIoNnpoBaHus. YeObIEBCKas annmpoKkcUMaluu. Peaykuus K 3a1aye JTMHEHHOTO
nporpaMMUpoBaHus. MeToa HauMEHbIINX KBaapaToB. PaBHOMepHOE MpuOInKeHne GyHKIUHA.
[TocTaHoBKa 3a/1a4¥ YUCIEHHOTO UHTETpUPOBaHUs. Anredpanyeckas CTeeHb TOYHOCTh
KBaJpaTypHoit popmyisl. UHTepnonsimnoHHas kBagpatypHas Gopmyna. [Ipocteiinie n
COCTaBHbIE KBaJpaTypHble (popMyIbl: (hOpMyIIbl IPSIMOYTOJIbHUKOB, Tpaleuui, napado.
KBanpatypnas popmyna ["aycca. DkcTpemanbHOe CBOMCTBO MHOroujieHa (X) n . [TorpemHocts
¢dopmyibl ["aycca. IloctanoBKa 3aaun yrcneHHoro quddepennuponanus. [Ipocreiinne
pasHOCTHBIE (POPMYJIBI: (POPMYIIBI JIEBOH, TPaBOM, LIEHTPAIbHOM, BTOPON Pa3HOCTHOI
pou3BoIHON. HekoppekTHOCTh onepanuu YucaeHHOro quddepeHupoBaHmsl.

Tema 5. YUnucnennoe pemenne nuddepeHnmanpHeIx ypaBHeHu. [locTaHOBKa 3a1a4n 3a1a9u
Komwu a5t 06b1kHOBEHHOTO AU epeHIraibHoro ypasuenus. [Ipocreiiniie MeToab
ymciieHHoro penienus 3anauu Komu. Meroas! Pynre-Kyrra. Onenka rio0anbHON NOrpenIHOCTH
Meroaa Ditnepa. Metonsl Anamca. JIuneiiHas AByxTodeuHas 3aaada 1ist cuctemsl OJY. Meton
nporonku. O6ocHoBaHue MeTona. JInHelHas KpaeBasi 3ajada JJis ypaBHEHUS BTOPOTO MOPsAKa.
PasnocTtHas annpokcumanusa. Meroa nporonku. KoppektHocts Metona. Penykims k
BapUalMOHHOM 3a1ade. Mero Putia. OCHOBHBIE MOHATHS TEOPUU PA3HOCTHBIX CXEM.
Pa3HoCTHBIE CXEMBI 711 ypaBHEHUS TEIUIONPOBOJAHOCTH. ANIIPOKCUMALINS U YCTONYNBOCTD.
Mertoa npsMBbIX.



4.3. [lepeyeHb CeMUHAPCKHUX, MPAKTHYECKUX 3aAHATHI U J1a0OPATOPHBIX PadoT

Tema 3aHsATUS Bcero uacos O1eHOYHBIE CpECTBa DopmupyeMsble
KOMIMETEHIIUU
Bsenenue 2 IIuceMeHHBIN OIpoC YK-1, OIIK-1
JIuneiinble CUCTEMBL 8 IIuceMeHHBIN OIpoC YK-1, OIIK-1
Henunelinble cucTeMBl 4 IIuceMeHHBIN OIpoC YK-1, OIIK-1
YucneHHsle METOAbI MATEMATUYECKOTO 12 IIuceMenHbIl onpoc VYK-1, OIIK-1
aHanmu3a
YucnenHoe pemenue auddepeHnnanbHpIX 8 IIuceMenHsIl onpoc VYK-1, OIIK-1
YpaBHEHHI

4.4. MeToan4yeckne yKa3aHusi 110 OPraHU3alMU CAMOCTOSTEIbHOI PadoThI CTYIeHTOB

CamocrodrenbHas paboTa CTyI€HTOB BceX ()OPM U BUAOB O0YUEHHUS SABISIETCS OJHUM U3
00s13aTEIbHBIX BIIOB 00pa30BaTEIbHON EATEILHOCTH, 00ECTICUNBAIOICH pealn3annio
TpeboBanuit deaepanbHbIX rOCY1apCTBEHHBIX CTAHIAPTOB BhICIIEro 0OpazoBaHus. CoriaacHo
TpeOOBaHUSAM HOPMAaTHUBHBIX JOKYMEHTOB CAMOCTOSITETIbHAS pab0Ta CTY/ICHTOB SIBISETCS
00s13aTeNIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTO MpoLecca, TaK Kak OHa 00ecreunBaeT
3aKpeIuIeHUE MOJTyYaeMbIX Ha JISKIMOHHBIX 3aHATUAX 3HAHUH ITyTeM MpUOOPETEHHSI HABBIKOB
OCMBICJICHHS U PACIIUPEHUs UX COEeP KaHuUs, HABBIKOB PELICHUs aKTyaJIbHbIX IPOOIeM
(dbopmMupoBaHUs OOIMIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYIHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, TOATOTOBKU K CEMUHapaM, J1a00opaTOpHbIM paboTaM, caue
3a4eToB U K3aMeHOB. CaMocTosATeNbHAs paboTa CTYEHTOB MIPEICTABISAET COOON COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATUH U paboT. CamocTosATeNnbHas paboTa B paMKax
00pa30BaTEILHOrO IPOIiECcca B By3€ pelIaeT CIEAYIOLIME 3a0auu:

— 3aKpeIyIeHHne U pacluipeHe 3HaHui, yMEHUH, TOJy4YeHHbBIX CTYACHTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHI, IPEBPAIICHNE UX B CTEPEOTUITHI yMCTBEHHOHN U
bu3nueckoil 1esTeaTbHOCTH;

— MIPUOOpPETEHNE JONOTHUTEIBHBIX 3HAHWI U HABBIKOB I10 TUCIUIIMHAM y4eOHOTO TUTaHa;
— (opMHpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HMCCIIEI0BATEIbCKON
JeSITEIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHU Ha KaUeCTBEHHOE OCBOEHUE 00pa30oBaTeIbHOMN
IPOTPaMMBEI;

— pa3BUTHE HABBIKOB CAaMOOPIaHU3aINHY;

— opMHpOBaHUE CAMOCTOSITETLHOCTH MBIIIUIEHUS, CIOCOOHOCTH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3allu;

— BBIpa0OTKA HABBIKOB 2(PPEKTHBHOI caMOCTOATENBHOM MPO(HeCCHOHAEHONW TEOPETHIECKOH,
NPaKTUYECKON U yueOHO-UCCIIEJ0BATENIbCKOM e TETbHOCTH.

IMoaroroBka k Jekuuu. KauecTBO 0CBOSHHS COJIEPIKaHHSI KOHKPETHOW AUCIUTUINHBI
HPSIMO 3aBHCUT OT TOT'0, HACKOJIBKO CTYJIEHT caM, 0€3 BHEILIHET0 MPUHYXJIEHHUs GopMuUpyeT y
ce0s1 yCTaHOBKY Ha MOJTyYeHHE Ha JICKIMSIX HOBBIX 3HAHHM, JTOTIOHSIONINX YK HMEIOIINECS 110
JAHHOM TucHMIUIMHE. BpeMms Ha MOAroTOBKY CTYAEHTOB K IByX4aCOBOH JIEKLIUHU 110 HOPMaTHBaM
coctapiseT He meHee (0,2 gaca.

IToaroroBka K MpakTHYeCKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTHUYECKOMY 3aHATHIO
BKJIIOUYAET CIIEAYIOLIUE JIEMEHTBI CAMOCTOSITENIbHOM JIeATENbHOCTH: YETKOE MPEACTaBICHUE
LIEJIU 1 3314 €ro NMPOBECHMS; BbI/IEJICHNE HABBIKOB YMCTBEHHOW, aHATUTUYECKOM, HAyYHOU
NeSITeTbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MPEACTOsIeH padoThl. BripaboTKa HaBBIKOB
OCYILIECTBIISICTCSI ¢ IOMOIIBIO TIOJYYEeHUs1 HOBOM nH(popMaluy 00 U3yyaeMbIX Mpoleccax 1 ¢
TIOMOIIIBIO 3HAHUS O TOM, B KaKOH CTENeHH B JAHHOE BPEMs CTY/ICHT BJIaJIe€T METOIaMHU
UCCIIEI0BATEIbCKON AEATENbHOCTH, KOTOPBIMU OH CTAHET I0JIb30BaThCsI HA MPAKTHUYECKOM
3aHATUU. [loAroTOBKa K MPaKTHUECKOMY 3aHITHIO HEpEAKo TpeOyeT noadopa maTepuania,
JAHHBIX ¥ CIIEIMAJIbHBIX HCTOYHHUKOB, C KOTOPBIMH MPeICTOUT yueOHast pabota. CTyaeHTbI




JIOJIKHBI JIOMa TOJTOTOBUTH K 3aHATHIO 3—4 npumepa GopMyJIUPOBKU TEMbI UCCIIEIOBAHNUS,
IPEJCTaBICHHOTO B MOHOTpa(usIX, HAYUYHBIX CTAaThsX, OTYETaX. 3aTeM OHH CaMOCTOSTEIILHO
OCYIIECTBIISIFOT MOMCK COOTBETCTBYIOIINX UCTOYHUKOB, OMPEACIISAIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEIOBAaHMSI ITPOIIECCOB M SBJICHUM, BBIZCISIOT OCHOBHBIE CLIOCOOBI
JI0Ka3aTeNbCTBA aBTOPAMU HAYyUYHBIX pabOT LIEHHOCTH TOr0, YeM OHH 3aHHMaroTcs. B xone
CaMoro MPaKTUYECKOTO 3aHATHUS CTYACHTHI CHavYalla MPEICTABIAIOT HaliIeHHbIE MMU BapUaHTHI
(bOopMyIIHPOBKHU aKTyalbHOCTH UCCIIEIOBaHMS, 00CYKIal0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWTy4IlIeM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAaKTUYECKOMY 3aHSATHIO 10 HOPMaTHBaM
cocrasisieT He MeHee 0,2 Jaca.

IMoaroroBka Kk ceMHHApCKOMY 3aHATHIO. CaMOCTOSITEIbHAS TOJTOTOBKA K CEMUHAPY
HaIpaBlieHa: Ha Pa3BUTHE CIOCOOHOCTH K YTEHUIO HAy4YHOUH U MHOM TUTEpaTyphl; HA MMOUCK
JIOTIOJTHUTEIHHON MH(OpMAIIIH, TIO3BOJISIONIEH ITyOxKe pa3o0paThCcsi B HEKOTOPHIX BOMPOCaX; Ha
BbIJIEJICHHE NTPU padoTe C pa3HBIMU UCTOYHUKAMHU HEOOX0IUMOI HH(OpMAIINH, KOTOpast
TpeOyeTcst ISl MOJIHOT'O OTBETA HA BOIIPOCHI IJIaHA CEMUHAPCKOI'O 3aHATHUS; HA BEIPAOOTKY
YMEHHUS PAaBUIILHO BHIMKMCHIBATH BHICKA3bIBAaHUS AaBTOPOB U3 UMEIOIINUXCS HICTOYHUKOB
uHpopManuu, ohopMIIATh UX 10 OnbIMorpadhuIeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIU3 BHIOPAHHBIX HCTOYHUKOB HH(POPMAIIH; HA TOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHHS 110 00CYKAaeMbIM BOIIpocaM; Ha (POPMUPOBAHHUE HABBIKA ONIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHHsI, KOTOPbIE MOTYT BO3HUKATh MpU 00CYKICHUH TE€X WU UHBIX
HayYHBIX IpoOeM. BpeMs Ha MOATOTOBKY K CEMHHAPY 110 HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IoaroroBka K KoOJI0OKBUYMY. KOIIIOKBIYM MpencTaBisieT cO00M KOIIIEKTUBHOE
oOcy>kJIeHue pazjiena TUCIUILUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO H3yUEHUs 3TOTrO pasjena
cryaentamu. [ToaroToBka Kk JaHHOMY BULY YY€OHBIX 3aHSATHI OCYIIECTBIISCTCS B CICTYIOIIEM
nopsiake. [IpernoaaBarens naeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOJIYYUTh MIPH
U3yYEHHUH OTPEICICHHOTO MEPEYHs HAyYHBIX HCTOYHUKOB. CTyJI€HTaM BO BHEAYAUTOPHOE
BpeMsl HEOOXOAMMO MPOYUTAThH CHEIHATBHYIO JINTEPATYPY, BHIITUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPBIE OYAyT 00CYK1aThCsl HAa KOJUIOKBUYME, MBICJIEHHO C()OPMYJIMPOBATH CBOE
MHEHHE TI0 KaXJIOMy M3 BOIIPOCOB, KOTOPOE OHM BBICKAXKYT Ha 3aHATUHU. Bpems Ha MOATr0TOBKY K
KOJUJIOKBUYMY 10 HOpMaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJIbHOI padoTe. KoHTposbHas paboTa Ha3HaYaeTCs Moce
M3YYEHHUsI ONPEIEIIEHHOTO pa3jiena (pa3/ienoB) JUCHUILIMHBI U IPEACTaBIIsieT co00i
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJICHTOB Ha BONPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aroT OT npemnojaasareis. CaMmocTosITeNbHas NOAMOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B c€0sl: — M3y4YeHUE KOHCIEKTOB JIEKIUH, paCKPhIBAIOIIUX MaTepuall, 3HaHUe
KOTOPOTO NMPOBEPSAETCS KOHTPOJIBHON paboToil; MOBTOpEHNE YyUeOHOr0 MaTeprasa, oJIy4eHHOTO
IPU HOJATOTOBKE K CEMMHAPCKUM, MPAKTUYECKUM 3aHATHSM U BO BpeMs UX IIPOBE/ICHUS;
U3y4YeHHe JOTOTHUTEIHHOMN TNTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COACPIKaHNE
IPOBEPSAEMBbIX 3HAHUI; COCTABJICHHE B MBICIIEHHON (hOpME OTBETOB HA IOCTaBJIEHHBIE B
KOHTPOJIbHOHM paboTe BONpOCHl; ((OPMUPOBAHHE MICUXOJIOTMUYECKON YCTAHOBKU Ha YCIEIIHOE
BBINOJIHEHHUE BCEX 33aJaHUi. BpeMs Ha MOAroTOBKY K KOHTPOJIBHOM paboTe o HopMaTuBaM
COCTAaBJISIET 2 Yaca.

IMoaroroBka k 3auery. CamMocTosITeIbHAS OJITOTOBKA K 3a4eTy JIOJKHA
OCYIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [loAroToBka BKIIOYAET cieytole qeHCTBUS:
NepeuYnTaTh BCE JIEKIINH, a TAK)KE MaTepHalibl, KOTOpbIe TOTOBUIIMCH K CEMHUHAPCKUM U
NPaKTUIECKUM 3aHSATHSIM B TEUEHHE CEMECTPA, COOTHECTH 3Ty WH(POPMAIIHIO C BOITPOCAMH,
KOTOpbIE JaHbI K 3a4€Ty, €CIIM MH(OpMaIIMK HEOCTATOYHO, OTBETHl HAXOAT B MPEJI0KEHHOM
npernojaBarenieM JIuteparype. Pekomenayercs nenaTth KpaTkue 3anucu. Bpemst Ha MOAroToBKy K
3a4yeTy 10 HOPMaTHUBaM COCTABIISIET HE MEeHee 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTOsITeNIbHAS OATOTOBKA K SK3aMEHY CXO0xXa C
MOJTOTOBKOM K 3a4eTy, ocoOeHHO ecu oH auddepenurpoBannbiii. Ho o0beM yue6HOTO
Marepuaia, KOTOPBIi Hy>KHO BOCCTAHOBHTD B TIAaMATH K 9K3aMEHY, BHOBb OCMBICIIUTH H MTOHSTH,



3HAYUTENIbHO OOJIbIIIE, TOATOMY TpeOyeTcst O0JIbIIe BPEMEHU U YMCTBEHHBIX ycuinil. BaxxHo
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHUE O COACPKAHUK OTBETA HAa KAKBIA BOTIPOC, YTO
IpeJnoiaraeT 3HaHUEe Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO HJIM MHOTO SIBJICHUS,
mporecca, yMEHHE PacCKpbIBaTh (DaKTOPBI, OMPENSISAIONINE UX TIPOTHBOPEUYUBOCTh, 3HAHUE UMEH
YYEHBIX, U3y4aBIIUX 00cyxkaaeMyto npobiaemy. HeoOxonumo Takke mpuBecTd HH(GOPMALIUIO O
MaTepuaiax YMIUPUUECKUX UCCIIEIOBAHUN, YTO YKa3bIBAET HA BCECTOPOHHIOIO MOJTOTOBKY
CTyJIeHTa K 3k3aMeHy. Bpems Ha MOAroTOBKY K 3K3aMeHY [0 HOPMAaTHUBaM COCTaBIIsieT 36 4acoB
11t OaKaaaBpoOB.

B ®BI'OY BO «I'Y» opranuzamnms caMOCTOSATEIbHON pabOThI CTYACHTOB
pernamentupyetcs [lonoxeHneM o caMoCTOATENbHON padoTe CTYIEHTOB, MPUHITHIM Y YEHBIM
coserom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJINYECKOE 1 HHO®OPMALIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) OCHOBHasl TUTEpaTypa:

1. Cpouko B. A. Uucnennsie metoasl: Kypc nexuuii / B. A. Cpouxo. — CII6 : U3a-Bo «Jlauby,
2010. — 208 c.

2. Artonuk B. I'. YncneHHble MeToIbI: Y4eOHOE TocoOre 1o MpakTHYecKuM 3aHsaTusMm / B. T
AnTtonuk. — Upkytek : U3n-so UI'Y, 2014. — 132 c.

0) ONOJIHUTENbHAS TUTEpaTypa:

1. BepxxOunkuii B. M. OcHOBBI unciieHHBIX MeTo10B / B. M. BepxOutikwmii. — M. : Breicias
mkoga, 2005. — 760 c.

2. baxBanoB H. C. Uucnennsie MeTos! B 3a1auax u ynpaxuenusx / H. C. baxsanos, A. B.

Jlanun, E. B. UmxonkoB. — M.: Beicmas mxkoxaa, 2000. — 190 c.

B) 0a3bl JaHHBIX, I/IH(l)OpMaI_[I/IOHHO—CHpaBO‘{HLIe 1 IMTOUCKOBBIC CUCTCMBI:
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YuyeOHas ayutopus AJis NPOBEICHUS:

— 3aHATUH JIEKIIMOHHOTO THUIIA,

— 3aHATUN CEMHHAPCKOTO (MPaKTUYECKOT0) TUIIA,

— IPYNIOBBIX U UHAMBUYaTbHBIX KOHCYJIbTAIUM,

— TEKYIEro KOHTPOJISI ¥ IPOMEKYTOUYHOM aTTeCTAlUH.

OCHAILEHHE:

VYyeOHast ayTuTOpusi, YKOMIIJIEKTOBaHHASI CIIEUATN3UPOBAHHON MEOEIIbI0 U TEXHUYECKUMU
CpeAcTBaMu O0YYeHHs, CITy>KAIllUMU JUTs MIpeJIcTaBlIeHus yueOHOH nH(opMaIy O0JIbIION ay-
JTUTOPHUH, JUIsl IPOBENICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, IPAKTUYECKUX 3aHATHH (CEMHUHApCKOTro
THUIIA), KypPCOBOTO MPOEKTUPOBAHMS (BBIITOJHEHHS KyPCOBBIX padoT), IPYNIOBBIX U HHAWBUIY-
aJIbHBIX KOHCYJIbTALlUH, TEKYLIEr0 KOHTPOJIS U MPOMEXKYTOUHOU aTTecTauuu. J{is mpoBeaeHus
3aHATUH JEKIMOHHOTO THITa 00yYaroIKUMCS MpeAaraloTcst HabOpbI IEMOHCTPALMOHHOTO 000-
pPyIOBaHUs M Y4eOHO-HATIISIHBIEC TTOCOOHSI, 00€CTIeUNBAIOIINE TEMATHUYECKUE WILTIOCTPALIAH.



6.2. ITomemenust 1J1si CaMOCTOSITEIIBHONW PadOThI 00yJarOIIINXCS.

OCHAIIEHUE:

[TomeneHus A1 CaMOCTOSTEIILHOM padOThl 00YYAIOIINUXCS, OCHAIICHHBIC YIeOHOH MEOECIBIO.
Paboune mecta 00yJarommxcsi 000pyI0BaHbI KOMITBIOTEPHOUM TEXHUKOM U TIOIKITIOYEHBI B JIO-
KaJIbHYIO BBIYUCIIUTEIBHYIO CETh, B T.4. C UCIOJIb30BaHueM OecripoBoaHoro Wi-Fi moakiroue-
HUS1, C BO3MOXHOCTBIO BBIXO/Ia B MIO0ANIbHYIO CeTh IHTEPHET U C IOCTYIIOM B 3JICKTPOHHYIO
UH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEY.

6.3. IIporpammHoOe oOecrieyeHre

[Tpunoxenue mist urenus PDF-daiinos, Opay3ep ais mpocMoTpa HHTEPHET KOHTEHTA, TTPUIIOKE-
Hue ais co3nanus PDF-gaiinos.

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

7.1. OneHo4Hble CpeACTBA TEKYIero KOHTPOJIA

Bun xoHTpOISA KonTtpommpyemsie TeMbI Kontpommpyemsie
KOMIETCHITHA

KoHTpoasHas pabora Nel JluneliHbIE CUCTEMBI YK-1, OIIK-1

KoHTpoapHas padora Ne2 YucneHHbIe METOJIBI MATEMATUYECKOTO aHAJIN3a YK-1, OIIK-1

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIS

1.
5x;—x, +2x5 =1 -1
—2x +4x, ;=1 =0
X=X, +3x;=0 1

C moMOIITBEY MeTOIa HI)OCTOI-UI HTepallHH HAaHTH leI-IﬁII-I?KE‘HHOE PemcHHS CHCTEMBI C TOYHOCTBHD
£=2.

4.
Jana Ta0nHua 3HadeHHH QYHEUHH f(x)
X; -2 1 4
Fx) 1 2 -1

3amHcaTh HHTePIIOIANHOHHEIT MHOTOWIeH 114 f (x) B dopme HrroTona. HaliT nHHeHHYIO
byuEIHIO g(X) = @y +a;x . aNIPOKCHMHPYIOMY®P f(X) M0 MeToLy HAaHMEeHBIIHX KBAIpPaTOB.

2x° =5y —4x+10=0
:['[H MOHCKA HAHMEHBINIET O IMOTORHTCIEHOT O KOPHA YPaBHCHHA HAHTH OTPE30K TOKATH3IAITHH H
H])OBECTI-I OJH_Y I-I'[epEIIIIIEO MEeTOIa HBI{}TOHEL OHeHHTB HOI’I)GIJ.IHOC'[B HOJI}"-IEHHOI"O
1'[1) I-Iﬁf[l-l}l\" CHHA.




10.

HOna pyaxman f(x)=—(x— 1)° umertcs OpHOTH:KeHHOS 3HaTeHHe opeleleHHOIO HHTeTpala
3
I=|f(x)dx
|

¢ MOMOTIBE0 GOPMYIIBI TPATIEITH.

Tpebyerca:

1) HaATH HAHMEeHBIIIee THCIIO Y3I0B Y3JI0B HHTETPHPOBAHHA # . 00eCIeYHBAKIIES OTPENTHOCTE
YHCIeHHOTO HHTEIPHPOBAHHA, MEHEITVEO, JeM 5

2) Hcnonb3yA HalHdeHHOe 3HaUeHHe /1 . BEIMHCIHTH NPHOIHKeHHOE 3HAYeHHe [ .

Hanpuwmep:

JleMOHCTpaliMOHHBIN BapuaHT KOHTPOJbHOH paboThr Nel (Ne2, No3)
JemoncTpaunonHblil BapuanT Tecta Nel (Ne2, Ne3)

Bonpocsr qiist cobecenoanmst Nel (Ne2, No3)

Bompocsr mis komnokBuyma Nel (No2, No3)

Tembl pedpepaToB u ap.

7.2. OueHo4HbIe CpeAcTBA I IPOMEKYTOYHOM aTTecTaluu
Cnucok BONPOCOB /151 IPOMEKYTOYHOM aTTeCTALMM:

1. Dnementsl Teopun Matpull. OCHOBHBIE TUIIBI MaTpull. [IpaBuia MaTpUYHOIO YMHOXKEHHUS.

2. DnemeHnTsl Teopun MaTpull. COOCTBEHHbIE 3HAYEHUSI U UX CBOMCTBA.

3. BextopHble 1 MaTpuuHble HOpMbl. OCHOBHbIE MaTpUUHbIe HOpMbI. COriacoBaHHBIE U
NOIYNHEHHBIE HOPMBI.

4. JIuneitnas cucrema. @opMbl npecTaBieHus U TUIIBI crcteM. HeBsizka cucreMsl. Pemenue
TPEYTOJIbHBIX CHCTEM.

5. Merox I'aycca. Cxema eTMHCTBEHHOTO JICJICHUS.

6. Meron 'aycca. KomnakTHast cxema. Y cioBue cyniecTBoBaHUs U equHCcTBeHHOCTH $LUS-
pa3IoKEeHMUS.

7. Ilpumenenue meroja ["aycca Ui BBIUMCIIEHUS YITIOBBIX MUHOPOB M 0OpaTHOM MaTpHUIIBL.

8. Meroa KBaapaTHOTO KOPHSI.

9. Uucno 00ycIoBICHHOCTH MaTPUIIbl, €T0 MPOUCXOXKAECHNUE U OCHOBHBIE CBOMCTBA. XOPOILIO U
IJ10X0 00YCIIOBJIIEHHBIE MATPHIIBI.

10. Uteparnmonnslie MeToibl. CXOUMOCTb, OTPELIHOCTD, IpUubImkEHHOE perieHrne. CKopocTh
CXOJUMOCTH.

11. Meron npocToii urepauuu. ¥ cinoBus cxoguMocTH. CKOpOCTh cX0AUMOCTH. OLeHKa
norpemHocTy. [IpaBuiio AAxkobu npeoOGpa3oBaHUs CUCTEMBI.

12. Meron 3eitnens.

13. Penykuus TMHEHHOHN cUCTEMBI K 33/1a4€ Ha MUHUMYM. ['paueHT KBaApaTUUHON QYHKIIH.
ITponsBoaHas no HanpasiaeHuto. Hanpasnenue crycka.

14. I'paagneHTHBINA METO/T C TOCTOSIHHBIM I1aroM. O1ieHKa CKOPOCTH CXOAUMOCTH. ONTHUMaIbHBIN
BbIOOp m1ara. CBs3b € UHUCIOM 0OYCIIOBIEHHOCTH.

15. Meton ckopeiimiero crycka. OneHka cXoauMocTu. MeTo s MUHUMaJIbHbIX HEBS30K. OlleHKa
CXOJUMOCTH.

16. Cuctemsl ¢ TpsIMOYTOJIBHBIMUA MaTpullaMy. MeTo/1 HaNMEHbIINX KBaJApPaTOB.
IlceBnopewenus cucremel. HopmanbHas cucrema.

17. TIpobnema coOcTBeHHBIX 3HaUeHUM. TpeyronpHas U MaroHaibHasi MAaTPHUIIBL.
[TpeoOpa3oBanue 1Mo100Us U €ro CBOMCTBA.



18. Cummerpuunas marpura. OtHomenue Penes u ero cBoiictBa. CrieKTpaibHBIE 3a1a4H.
19. Marpuna BpaieHus 1 €€ CBOWCTBO.

20. Meton BparnieHuii B mpobiieMe cOOCTBEHHBIX 3HAUCHUM.

21. Metoa npocToil urepanuu sl HETUHEHHBIX cucTeM. TeopeMbl O CXOAMMOCTH.

22. MeToa npocToM UTepaluu AJisl OTHOTO YpaBHEHUs. ['eoMeTpruueckas UHTEpHpeTaIus.
Penykuus ypaBHeHUs K BUAY, YAOOHOMY JIJIsl UTEPALUiL.

23. Merton HproToHa i1 cucTeMbl YpaBHeHHH. TeopeMbl 0 cxoaumMocTH. Moaudukaiuu.
24. Meton HeroToHa asist onHoro ypaBHeHus. ['eomerpudeckas unrepnperaius. Teopema o
MOHOTOHHOM CXOJAUMOCTH.

25. 3aja4 HHTEPIOIMPOBAHUS B Ki1acce 0000MEHHBIX MHOTOWICHOB. CucreMa QpyHKIui
Yeopiméra. MuaTepnonupyromumii 6a3uc.

26. 3apaua anredpanveckoro nHTepnoaupoBanusi. Muorownens! Jlarpanxa u HetoToHa.
[TorpemiHOCTh UHTEPIOIUPOBAHUSI.

27. 3apaua anredpandeckoro uHTeprnoaupoBanus. Muorousnen Jlarpanxa. Jluneiinas u
napabonuyeckas HHTeprosnus. OeHKa NorpeuIHOCTH HHTEPIIONIUPOBaHus. 3a1aya 00
ONTUMAJIBLHOM BBIOOPE Y3JIOB.

28. 3agada KpaTHOTO MHTEpIoNUpoBanus. MHorouwien DpmuTta. [lorpenHocTs.

29. CiunaifH-uHTeprionupoBanue. JINHEWHBIN cIiIaiH.

30. Cnnaiin-unTtepnonupoBanue. Kyouueckuii crnaitH. OIIeHKH MOTPEITHOCTH.

31. 3agaua Hammy4mero npuommKeHus. YeObIéBcKas ammpoKCuMaIus.

32. 3agaua HauIy4Iero NpuomKkeHus. MeToa HauMEHBIINX KBaIpaToB.

33. 3amauda yncienHoro nHTerpupoBanus. Tepmunonorus. KBagpatypasie popmyiisr
IPSIMOYTOIBHUKOB. OLIEHKU MOTPEIIHOCTH.

34. 3agaua ynciaeHHOro uHTerpupoBanus. Tepmunonorus. O01mas HHTEPIOIALUOHHAS
dopmyna. KBagparypusie popmyisl Tpaneuuid. O1ieHKH TOTPEUTHOCTH.

35. 3agaua ynciaeHHOro uHTerpupoBanus. Tepmunonorus. O01as HHTEPIOALUOHHAS
dbopmyna. KBagparypusie popmyinsl Cumncona. OLeHKH MOTPEIHOCTH.

36. 3agaua uncnenHoro agudepenuuponanus. [Ipocreiimme Gopmynsl. IlorpenHocts
anmpoOKCUMAIIUH.

37. 3apgaua Komu. Yucnennslit noaxoa K pemienuto. [Ipocreiinme MeTo 1kl YUCIEHHOTO
peIIeHus.

38. 3agaua Komn. Yucnennslii noaxoa k pemenuto. Metoasl Pynre--Kyrra. Boioop
napaMeTpoB. OQHOITaNHBIN U IBYX3TaIIHbIE METO/BI.

39. 3amaya Kommm. UucnenHsiit moaxo K pemenuto. Metoasl Anamca. [lorpemnocTs
annpokcuManuu. OIHOIIAroBbIE METOBI.

40. JIunelinas kpaeBas 3ajjaua JJisi CUCTEMbI ypaBHeHuUH. [lepeHoc ycnoBuil. MeTon mporoHkKH.
41. JIuneiinas kpaeBas 3a7a4a [yl ypaBHEHHs BTOPOTro nopsaka. PazHoCcTHas anmpokcuMariys.
ITorpemnocts. [Iopsaok TOUHOCTH.

42. OcHOBHBbIE MIOHATUS TEOPHH PA3HOCTHBIX CXEM. ANNPOKCUMALNS, yCTONYUBOCTb,
CXOAMMOCTb.

43. HauanpHo-KpaeBas 3ajada /il ypaBHEHUs TEIUIONPOBOAHOCTH. [Juckperusanus. SIBHas
pasHocTHas cxema. [11a6ioH. Annpokcumanus 1 yCTOHYUBOCTb.

44. HauanpHo-KpaeBas 3aJa4a /i ypaBHEHUs TEIUIONpoBoAHOCTH. [Juckperusanus. HesBHas
pa3HocTHas cxema. [11a6noH. Annpokcumaris 1 yCTOHYUBOCTb.

Pazpabotunk: Antonuk B. I'., kanauaaT ¢us.-MaT. HayK, JOLEHT //é},//w‘f/?
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