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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enssMu OCBOCHMS YUEOHOU TUCHUIIIMHBI (MOIYJIS) SIBISIIOTCS:

- 3aKjajJKa MaTeMaTU4YecKoro (QyHJaMEHTa KaK CpEACcTBa H3YUYECHMUs
OKpY>KaroIIero MUpa JUIsl yCIIEUTHOIO OCBOEHMSI AUCLUIIIIMH €CTECTBEHHOHAYYHOTO
U IPO(ECCUOHATBHOIO LIUKJIOB;

- TMOJIyYeHHE CTYJIEHTAaMH OCHOB TEOPETHUECKHUX 3HAHUN M MPUKIATHBIX
HABBIKOB MPUMEHEHUS] MATEMAaTUYECKUX METO/I0B U MOJIEIICH;

- IOJTOTOBKA K UCIIOJIb30BAHUIO 3TUX METOJOB AJIsl pa3pabOTKU U MPUHATHUSA
3¢ (HEeKTUBHBIX OPraHU3ALMOHHBIX U YIIPABICHUECKUX PELICHHI;

- pa3BUTUE JIOTUYECKOTO MBIIUICHUS W MOBBILIEHHE OOILIEr0 YPOBHS
KyJIBTYpPbI CTYICHTOB.

3anaun yueOHOM NUCIUIUTAHBI (MOIKIIS):

- OCBOCHHME CTYyJICHTAMH OCHOBHBIX IOHSTHH, METOAOB, (OPMHUPYIOIINX
0OILIyI0 MaTEMaTUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUS
MIPHUKIIAIHBIX 3371a4;

- TOATOTOBKA CTYJGHTOB K JEATEIbHOCTH B  COOTBETCTBHH C
KBAJIM(UKALIMOHHONW XapaKTEPUCTUKOW IO HAIPABJIEHUIO IMOATOTOBKH, B TOM
yucie (HOpMHUPOBAHME YMEHUH HCIOJIb30BaTh OCBOCHHBIE MAaTEMaTHYECKHE
METO/IbI U BJAJIETh UMH B IPOPECCUOHATBHOMN 1€ATEIbHOCTH.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYEMBIX Ppe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

OIIK-1 - CnocobeH npuMEHSTh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHbIE
3HAHMS, METObl MATEMATUYECKOTO aHAIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B MPOPECCUOHANBHON JEATENBHOCTH;.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HaTh:

[lonaTrie MHOXXECTBA, OCHOBHBIE aireOpanyecKkue CTPKYTYpbl, MOHSTHE
MaTpHUILIbl, OMpPEACIUTENs, METOJbl pEIIEHUs CHUCTEM YpPaBHECHHM, TIOHATHE
JMHEWHOTO MPOCTPAHCTRA, JIMHEHHOTO OonepaTopa.

YMmeTh:
(bOpMyanOBaTb MaAaTEMATHUUCCKUC ITIOCTAHOBKH HpI/IKJIaI[HI)IX 3ajaay,
HCpCXOI{I/ITI) oT I/IH)KeHepHBIX IIOCTAHOBOK 3aJa4 K MAaT€MaTHU4YCCKUM MOICIISAM,



AHAJIM3UPOBATb PE3YJIbTAaTbl HMCCICAOBAHHMA MW [ACJIaTb Ha HWX OCHOBAHUH
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC BBIBO/bI.

Baagern:
HABBIKAMH PEIICHUS KOHKPETHBIX 3a/1a4 B TPO(PECCHOHATEHOM 00IaCcTH.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb TUCHMUILUIMHBI (MO JIS).

OO6mast TpyIOEMKOCTh AUCHUIUIMHBI (MOIyJisg) coctaBisieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaju3alii 00pa30BaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IIPU NPOBEJCHUN YUE€OHBIX 3aHITHI:

KommaecTBo yacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 32 32
B ToM uncre:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATHS CEMHUHAPCKOTO THIIA 16 16

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOUIUXCSA C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
IPOMEKYTOUHOM aTTecTauu cocrapiser 112 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHHH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHON padOThl 00yUaroluxcs, a Takxxe B popme
KOHTaKTHOW pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU U (WJTHN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

Bsenenue B MaTeMaTuky

PaccmarpuBaembie BOIIPOCHL:

- IOHSITHE O MHOYECTBE;

- oIepalyy Haj MHOXKECTBaMHU;

- 0TOOpa)keHHe MHOKECTB: HHHEKTUBHOE, CIOPhEKTHBHOE, OUEKTUBHOE;

- KOMITO3ULUS 0TOOpakeHHid, 00paTHOEe 0TOOpakeHHe, KpUTEPHil 00paTUMOCTH 0TOOPAKEHHS.

Anrebpanueckue CTpyKTyphl
PaccmarpuBaeMbIe BOIIPOCHL:

- OmHapHas anredpandeckast orepanus.
PaccmarpuBaeMbIe BOIIPOCHL:

- OJIyTpyIIa, MOHOU, TPYIINa,;

- HOACTaHOBKH, 'PYIIA MOJCTAHOBOK.
PaccmarpuBaembie BOIIPOCHL:

- KOJIbLIa;

- HoJIs.

Marpuiisl

PaccmaTprBaemble BOTIPOCHI:

- KOJIBIIO MaTpHIl, 0OpaTHas MaTpuIa;

- KpUTEpHil CYIIeCTBOBaHUS 00pPAaTHOI MaTPHIIBI;

- ONPEJENUTENIb MaTPUIIbI; OTIPEACIUTENb POU3BEICHNST MATPHILL;

- IpyMIa HEBBIPOXKACHHBIX MATPHUIIL.

PaccmaTrpuBaeMble BOIIPOCHI:

- paHT MaTpHIIbI, IEMEHTapHbIE MPeoOpa3oBaHMsI HaJl CTPOKAMU MATPHIIBL;

- HEM3MEHHOCTh paHIr'a MaTPHUIbI IPH DJIEMEHTAPHBIX TPe00pa30BaHMSIX.

- CTyHeHYaTast MaTpHUIa;

- IPUBEICHUE MATPHIIBI, C TOMOIIBIO JIEMEHTAPHBIX Pe0Opa30oBaHUN HaJ CTPOKAMH MaTPHIIBI K
CTYIIEHYaTOMY BHIY.

PaccmaTprBaemble BOIIPOCHI:

- HaXO/IeHHEe 0OpaTHOM MaTPHIIBI C TOMOIIBIO 3JIEMEHTAPHBIX MIPEe00pa30BaHU.

CucreMbl TUHENHBIX YPaBHEHUN

PaccmarpuBaembie BOIPOCHL:

- ®opmynsl Kpamepa HaxoAeHHUS peleHHUs CHCTEMBI JTMHEHHBIX YPaBHEHUH ¢ HEBBIPOXKICHHOM
MaTpULIEH CUCTEMBI.

PaccmarpuBaeMble BOIPOCHI:

- merof ["aycca, Teopema Kponekepa-Kanennu;

- €IUHCTBEHHOCTb U HE €IMHCTBEHHOCTD PEIICHUI CUCTEMBI INHEWHBIX YPaBHEHUH;

- OZJHOPOJIHAs CUCTEMA JINHEWHBIX YPaBHEHUIL.

JInneliHOE MPOCTPAHCTBO

PaccmarpuBaembie BOIPOCHL:

- OIIpEZIEIIEHMS] U IIPOCTEHILINE CBOICTBA, IPUMEPHI;

- JIMHETHOE MOIPOCTPAHCTBO;

- JIMHEIHas 3aBUCUMOCTh U CUCTEMBI BEKTOPOB, CBOICTBA;
- pa3MepHOCTH U 0a3uc JIMHEHHOTO ITPOCTPAHCTBA;

- IBa SKBUBAJIEHTHBIX ONpe/eieHns Oa3uca.

JIuneliHOE MPOCTPAHCTBO

PaccmarpuBaembie BONPOCHL:

- pa3nokeHue BEKTOpa Mo 6asucy.

- KOOPJAMHATHI BEKTOPA B TAHHOM Oasuce.

- KOOpP/IMHATHBIE BBIPAKECHUS JINHEUHBIX JICUCTBUIN B JIMHEHWHBIX MPOCTPAHCTBAX.
- 3aKOH MpeoOpa3oBaHKsl KOOPAWHAT BEKTOpa IPH MEPEXo/ie K qpyromy Oasucy.
- MaTpuiia nepexoja.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

JInneliHOE IPOCTPAHCTBO

PaccmarpuBaembie BOIIPOCHL:

- OIPUIIOXKEHUE TEOPHUHU JIMHEHHBIX IPOCTPAHCTB K PEIICHUIO CUCTEM JIMHEHHBIX YPaBHEHUH;

- TeopeMa 00 00IIEeM pelIeHHH CUCTEMBI JINHEHHBIX YpaBHEHUIL;

- TeopeMa 0 JIMHEIIHOM IIPOCTPAHCTBE PEIICHUI OJJHOPOIHAS CUCTEMBI INHEHHBIX YpaBHEHUI];
- (hyHIaMeHTalIbHAs CUCTEMA PEICHUH.

JIunelinble onepaTopbl

PaccmarprBaeMble BOIIPOCHI:

- OIIpeZeTIeHNE JTUHEMHOT O onepaTopa, CBOMCTBA.

- MaTpHIa JUHEWHOTO OIlepaTopa.

- 3aKOH Npe00pa30BaHus MaTPHUIIBI JIMHEHHOTO OIlepaTopa NpH Mepexoe K Apyromy o6asucy;
- 00paTHBIN K JINHEHHOMY OIIepaTopy;

- 81po ¥ 00pa3, IMHEHHOTO OlepaTopa U UX CBOWCTBA;

- JINHEHHbIE ACUCTBYS HAJl INHEHHBIMU OIEpaTOpaMU B JINHEHHOM IIPOCTPAHCTBE;

- KOJIBIIO JINHEWHBIX ONEpPaTOpPOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

BBenenue B MaTeMaTuky

B pesynbrare paboThI CTyIeHT OyIeT 03HAKOMIICH CO CIIEIYIOIINMHE ITOHATHUSAMHE (IPHOOPETET HABBIKH
peleHns 3a1aq):

- TIOHSTHE O MHOXKECTBE;

- omepaIyy HaJl MHOXKECTBaMH;

- 0TOOpa)KeHHE MHOKECTB: HHHEKTUBHOE, CIOPBEKTHBHOE, OUEKTUBHOE;

- KOMITO3HIIUS OTOOpaKEHUH, 00paTHOE 0TOOpaKEHHE, KPUTEPU 0OPATUMOCTH OTOOPAXKECHUSI.

Anrebpanyeckue CTpyKTYphbl

B pesynbrare paboThI CTYIEHT OYAEeT O3HAKOMIICH CO CIICIYIOIINMHE MTOHATHUSAME (IPHOOPETET HABBIKH
pemeHus 3az[al1):

- OuHapHas anredpamdyeckast OTIepanus;

- TOJTyTPyIITa, MOHOU/, TPYIIIA;

- IOJACTAaHOBKH, I'pYyIIIa MOJACTAHOBOK;

- KOJIBIIA;

- I10JI4.

Marpurisl

B pe3yinbrate paboThl CTYACHT OyAET 03HAKOMIICH CO CIEAYIOIIUMU MOHATUSIMU (IPUOOPETET HABBIKU
peleHns 3a1a4):

- KOJIBIIO MaTpHIl, 00paTHas MaTpuIla;

- KpUTEPHUil CYIIIECTBOBAHUS 0OPATHON MaTPHIIBI;

- OMpPECIUTEIIh MATPHUIIBL;, ONPECTUTENh IPOU3BEICHUS MATPHIL;

- IpyIIa HEBBIPOXKICHHBIX MATPHIL;

- paHr MaTpPHIIbL, JIEMCHTAPHBIC TPEOOPA30BAHUS HAJl CTPOKAMH MATPHUIIBI;

- HEM3MEHHOCTh PaHra MaTPHI[BI IIPH SJIEMEHTAPHBIX MTPEOOPa30BaAHUIX;

- CTyIMeHYaTasi MaTpUIIa,;

- IPUBEICHUE MATPHIIbI, C TIOMOIIBIO 3JICMEHTAPHBIX [TPEOOPa30BaHUIT HA CTPOKAMH MATPHUIIBI K
CTYIEHYATOMY BHLY;

- HAXOX/IeHHE 0OPATHON MATPHIIBI C TOMOIIIBIO JIEMEHTAPHBIX MIPE0OPa30BaHHUIA.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

CucreMbl TUHENHBIX YpaBHEHUN

B pesynbTate paboThI CTyIEHT OyAET O3HAKOMIIEH CO CIEAYIOUIUMHU IIOHATUAMU (IPHOOPETET HaBBIKU
pelIeHus 3a/1a4):

- ®opmynsl Kpamepa HaxoxaeHust peleHuss CHCTEMBI JIMHEWHBIX YPABHEHUH ¢ HEBBIPOXKICHHOM
MaTpHIEeH CUCTEMBI;

- Meton "aycca, Teopema Kponekepa-Kanemnny;

- €AMHCTBEHHOCTh M HE €IMHCTBEHHOCTD PEIICHUH CHCTEMBI JINHEHHBIX YPaBHEHUIL;

- OJHOpPOJIHAsl CUCTEMA JIMHEWHBIX YPABHEHUH.

JInneliHOE IPOCTPAHCTBO

B pesynbrare paboThl CTyIeHT OyeT O3HAKOMIICH CO CIIeIYIOIINMHE ITOHATHUSAMHE (IPHOOPETET HABBIKH
pelIeHus 3a/1a):

- ONIpEeeICHUs] U IPOCTEHIINE CBOHCTBA, IPUMEPHI;

- IMHEHHOE TIOANPOCTPAHCTRO;

- JIMHEITHas 3aBUCUMOCTh U CUCTEMBI BEKTOPOB, CBOMCTBA;

- pa3MepHOCTh U 0a3Kc JIMHEHHOTO MIPOCTPAHCTRA;

- IBa SKBUBAJICHTHBIX OTIpeJIeNICHNs Oa3uca;

- pa3noXeHHe BEKTopa 1o 6a3ucy;

- KOOPJIMHATHI BEKTOpA B JaHHOM 0azuce;

- KOOPJIMHATHBIC BHIPKCHHS JINHEHHBIX ACHCTBUH B IMHEHHBIX IPOCTPAHCTBAX;

- 3aKOH IpeoOpa30BaHMs KOOPANHAT BEKTOpa MPH Mepexoie K Apyromy 0asucy;

- MaTpHlla Nepexoa;

- IIPUIOKEHUE TEOPUU JIMHEHHBIX IIPOCTPAHCTB K PELIEHUIO CUCTEM JIMHEUHBIX YPABHEHUN.

- Teopema 00 001IeM pelIeHnH CHCTEMBI JIMHEHHBIX YpaBHEHHH;

- TeOpeMa O JIMHEHHOM MPOCTPAHCTBE PELICHUN OJHOPOHAS CUCTEMBI JIMHEHHBIX YpaBHEHUH;
- pyHIaMeHTaIbHAS CHCTEMA PCIICHUH.

JInnelinble onepaTopbl

B pesynbrate paboThl CTYAEHT OyA€T 03HAKOMIIEH CO CIEAYIOINMH TIOHATHSIMH (IPHOOpPETET HaBBIKK
penieHus 3aaay):

- OIpejeneHre IMHEHHOTO oneparopa, CBOICTRa.

- MaTpulla JIMHEMHOro orepaTopa.

- 3aKOH IpeoOpa30BaHUs MAaTPHUILIbl TUHEHHOTO OIlepaTopa IMpH Mepexoe K Apyromy O6asucy;

- 00paTHBIii K JINHEHHOMY OIIepaTopy;

- A7po ¥ 00pa3, TMHEHHOTO oNepaTopa U UX CBOWCTBA;

- JINHEHHbIE ACUCTBYS HAJl INHEHHBIMU OIEpaTOpaMu B JINHEHHOM IIPOCTPAHCTBE;

- KOJIbLIO IMHEWHBIX OIEPaTOpPOB.

4.3. CamocrosiTenbHas paboTa 00ydarOIMuXCs.

Bun camocrosTensHo# paboTh

N3yuenne neKnOHHOr0 MaTepuana. BelnogHeHne MHAMBUYaIbHOTO 3a/1aHus 110 TEME
«Penienune cuctemM ypaBHEHHI»

I/I3yquHe JICKOIMOHHOI'O Marcpurajia. Brmomaenne WHIWBHUAYAJIbHOI'O 3aIaHUA 110 TEMEC
«JInHelHbIe TPOCTPAHCTBAY

N3ydyenue nekimoHHOro Marepuana. BeinmonHeHne HHAMBUYalbHOTO 3aJaHHs 110 TEME
«JIuHerHbIe OnepaToOphh».

IIoarororka k HpOMCX(YTOQHOﬁ aTTeCTaluu.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




5. Ilepeuenp wu3naHUM, KOTOpPBIE PEKOMEHIYETCS MCIOJb30BaTh IpU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

ri\/ri bubnmorpaduueckoe onucanue Mecro ngocryma

1 | Hlunun, U. A. Jluneiinas anreOpa. 3agadHuk: yueOHOE https://urait.ru/bcode/496646
noco6ue s By3oB / U. A. Illunun. — Mocksa: (mata oOparieHmsL:
WznatenbcrBo FOpaiit, 2022. — 118 ¢. — (Briciiee 07.02.2022). Texer
o6Gpasosanue). — ISBN 978-5-534-14382-9. SMEKTPOHHEIH

2 | JlyGsruna, E. H. Jluneiinas anre6pa : yueOHOe mocobue https://urait.ru/bcode/495162
s By30B / E. H. JIyosiruna, E. M. BeutomoB. — 2-¢ u3 . (mata oOparueHus:
— Mockaa : U3parensctBo FOpaiit, 2022. — 150 ¢. — 07.02.2022). Texcr
(Baiciuee obpaszobanue). — ISBN 978-5-534-10594-0. SMEKTPOHHEIH.

3 | Kpemep, H. I11. JTuneiinas anreOpa: yueOHuK u mpaktukyM | https://urait.ru/bcode/488965
ms By3os / H. I11. Kpemep, M. H. ®puaman, 1. M. (mata oOparreHus:
Tpummun ; mox penakuueit H. I11. Kpemepa. — 3-e u3n., 07.02.2022). Texer
uenp. u xor. — Mocksa : Usnarenscrso [Opaiir, 2022, — | 2/ICKTPOHHBIIA.
422 c. — (Beicmee oopazosanne). — ISBN 978-5-534-
08547-1.

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAaThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

Nudopmanmonnsiii  mopran  HayuHas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)

Enunas KOJUIEKIIMS U (HPOBBIX 00pa3oBaTeNbHbIX pecypcoB
(http://window.edu.ru)

Kommynukanmonnas cpena MSTeams

Hayuno-texanueckas oubnuorexka PYT (MUUT) (http://library.miit.ru)

OO6pa3zoBarenbHas 1aTdopMa Jjisi YHUBEPCUTETOB M Kojuiemkend FOpaiT
https://urait.ru/.

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
MPOTrPaMMHOTO OOECredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

[IporpammHuoe obecniedeHue He TpedyeTcs.

8. Ommcanme MaTepHAIBPHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

MynpTuMenuiiHas ay IuTOpUst



9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

Dk3ameH B 1 cemecTpe.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTEepPUANTBI, TPUMEHSACMBIE TIPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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