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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1es1m) OCBOCHUS AUCITUATIUHBI:

dopMupoBaHHE MaTeMaTHYECKON KYJIBTYPHI y CTYyJIEHTOB, Pa3BUTHE MX WHTEJUIEKTa U COCOOHOCTEH K JIOTHU-
YEeCKOMY M aJlTOPUTMHYECKOMY MBIIUICHHUIO, OBIIAJCHUE CHCTEMON MaTeMaTHYECKNX 3HaHWU W yMeHuH, GopMupoBa-
HUE COOTBETCTBYIOIIUX KOMIIETCHIH, HEOOXOJAUMBIX B MPOGECCHOHANBHOW JESTEIbHOCTH, W3YYCHUS CMEXKHBIX
JVCITUTLUTAH, TIPOJIOJDKEHUS 00pa30BaHMS.

3agaun:

- mpuoOpeTeHne 00yJarONMMHCA 3HAHUN B 00JIACTH TEOPETHYECKUX OCHOB alTeOphl, aHATUTHIECKON TeOMeT-
pHH, MaTEMaTHYeCKOT0 aHaIN3a, TCOPUU BEPOSITHOCTEH U MaTEMAaTUIECKOW CTATUCTHUKHU, KaK TEOPETUYECKOI 0a3bl A
W3yUYCHHS TOCIEAYIOMNX JUCIUILTUH MPOPECCHOHANBHOTO IUKIIA;

- TOJTyYCHHUE TIPEJICTABJICHUS O IIEHHOCTH MAaTEeMATUKH, KaK HAYKH H ¢ POJIU B €CTECTBCHHOHAYYHBIX U WHXKe-
HEPHO-TEXHHYECKHUX HCCIICIOBAHHMSX;

- mpuoOpeTeHne 00yJYaroIMMHCS HABBIKOB peasi3allii TEOPETHUECKIX 3HAHUK Ha MPAaKTHUKE; yMEHHsI peraTh
TUTIOBBIC 33]]a4, COOTBETCTBYIOIINE U3ydaeMbIM pa3ieiaM; UCTIONB30BaHUs MATEMaTHIECKUX METOJIOB MIPU PEHICHUH
3amaq Oyaymieit mpodeccnoHaIbHON NeATENbHOCTH.

2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbI

Jucnuminza otHocuTes K 6a3oBoit yactu 0oka [l «Aucuuniauasl (MOLyIn)»

[TpepexBU3UTHI JUCHMILTUHBL: Omcymcmeyom

[TocTpexBuzuthl nucuuiuiubbl: b1./[.B.20 Texnonocuueckoe 0b6opyoosanue npeonpusmuil ompaciu,
b1.J[.B.2.3.1 Ilpoyeccvr u annapamer nuwesvix npoussoocms, b1.J[.B.2.3.2 Ilpoyeccvr u obopyoosanue

ompacau

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB 06y‘leHI/I}I

[Tnanupyemble pe3yapTaTbl 00y4eHUs
M0 TUCUUIUIMHE, XapaKTepU3yolue
9Tansl GOpMUPOBAHUS KOMIIETEHIIUH

Kon n HaumeHoBanue Kon n HauMeHoBaHMEe HHIUKATOpa
bopMHUpPYEMBIX KOMITETCHITHI JIOCTHKEHUST KOMIIETEHIINT

OIIK-2 Cnoco0en npumensats | OIIK-2-B-1 [IpumeHnsieT ocHOBHbIE |3HATB:
OCHOBHEBIE 3aKOHBI U METOJIbI  |3aKOHBI €CTECTBEHHBIX HAayK UIsi | OCHOBHBIE MIOHSATHS U METOIBI

UCCIIEIOBAaHUI €CTECTBEHHBIX |pEIICHUs 3314 MaTeMaTHYeCKOro aHaJIN3a, JINHEHHON

HAyYK JUIS PELIeHUs 3a71a4 poheCCHOHATTFHOMN IEATENFHOCTH |anreOphl M aHATUTHYIECKON TeOMETPHH,

npogeccuoHaIbHON OIIK-2-B-2 Bnaneer metogamu TeopuH TuQpepeHIaTbHBIX

JeSATeNbHOCTH UCCIIeIOBAaHUM U IPUMEHSET X YpaBHEHH, TEOPUU BEPOSITHOCTU U
IS peIICHNs 33/1a9 MaTeMaTHYECKOW CTATHCTHKH.

poeCCUOHATIBHOM IeATENFHOCTH | YMeTh:

[IpoBoauTh aHanu3 (QyHKIUH, pemarb
OCHOBHBIE 3a/1a4ll TEOPUHU BEPOSTHOCTU
u MaTeMaTH4eCcKOi CTaTUCTHKH,
TEeopun Qg QepeHIraTbHbIX
ypaBHEHUI PUMEHUTETHHO K
pealbHBIM  TIpolleccaM, IPHUMEHATH
MaTeMaTHYECKHe METO/IbI npu
pELIEHNN TUIOBBIX 3a/1a4; IUIAaHUPOBATh
U OCYLIECTBIATh MOMCK U NEepepadoTKy
MaTeMaTHuecKko  uHpopMamuu B
COOTBETCTBUM  C  IIOCTaBICHHBIMU
3a/la4aMH.

Baaners:




Kox 1 HanmenoBanme
(bOopMHUPYEMBIX KOMITCTCHITHI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl O0y4eHHS
0 JUCLUIUIUHE, XapaKTEPUIYIOLTUE
sTansl GOPMUPOBAHMS KOMITETEHIIUI

HaBblkaMu caMOCTOSTENIBHOTO U3YUEHHS
MaTeMaTHYECKON JTUTepaTyphl;
MIPUMEHEHUS TEOPETUYECKUX 3HAHUI B
MPAaKTUYECKOM IPUMEHEHHUH 337a4;
METOJIaMH MOCTPOCHUS MaTEMAaTHIECKON
MOJIEH TUIOBBIX 33]1a4 U cofiepKaTeIbHON
MHTEPIPETALNY NOJTYYECHHBIX PE3YJIbTATOB.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa IUCHUATINHBI

OO0mias TpyA0€MKOCTh JUCHHUILUIMHBI cocTaBisieT 11 3aueTHbIX equuull (396 akageMUYecKUX 4acoB).

TpynoemMkocTs,
Bun pabotsr aKaJICMUYECKHX YacOB
1 cemecTp 2 cemMecTp 3 cemecTp BCETO
Oo01mas Tpy10éMKOCTh 144 144 108 396
KonTakTHas padora: 60,25 50,25 35,25 145,75
Jlextmm (JI) 34 34 18 86
[Tpaktuueckue 3ansatus (I113) 26 16 16 58
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHAas pa6oTa: 83,75 93,75 72,75 250,25
- 8bINONHEHUE UHOUBUOYATbHO20 MEOPHUECKO2O
saoanus (UT3);
- BLINOJHEHUE PACUEMHO-2PAPULECKO20
saoanus (PI3);
- camonodzomogka (npopabomxa u
nosmopeHue 1eKYyuoOHH020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX NoCoOuUll;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
- 10020MO6Ka K PYOEI’CHOMY KOHMPOTIO U M.N.)
Bupa uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3a4er 3a4er IK3aMeH
auddepeHupoBaHHbIN 3a4€T)
Paznienbl mucuMIuIvHbL, u3yyaemble B 1 cemecTpe
KommuecTBo gacoB
Ne HanmeHnoBanue pasnenoB ayrutopras BHEAy/l.
pasnena BCETO pabota
T 13 | P pabota
1. OrnpefenuTeny U MaTPUIlBl, PEIICHUE CUCTEM 40 10 | 8 22
2. AHanuTHuecKas reoOMeTpHst 38 10 | 6 22
3. Benenne B MaTeMaTHYeCKUH aHaIN3 32 6 6 20
4. Juddepenumanbaoe ncuncienune GyHKIUN 0THON 34 8 6 20
TIepEMEHHOMN
Hroro: 144 34 | 26 84

Paznensl nUCIUIIIMHGL, U3y4aeMble B 2 cEMeCTpe

Ne \

HanmenoBanue pa3nenon

KomnuectBo yacos




paszaena ayJIUTOpHAs ——
BCETO abota
T 113 | Jip paborta
S. Juddepenunanbaoe ucuuciaeHne GyHKIUU 20 4 2 14
HECKOJIbKUX TIEPEMEHHBIX
6. WNuTterpanbHoe ucumciaeHne (yHKIUU OIHOHM Iie- 42 10 | 6 26
PEMEHHOM
7. WuTterpanbHoe ucunciaeHne (yHKIUU JBYX Iepe- 18 4 - 14
MEHHBIX
8. Juddepennnansupie ypaBHEHHS 42 10 | 6 26
9. YucnoBbie U GYHKIIMOHATBHBIC PSIJIbI 22 6 2 14
Utoro: 144 34 | 16 94
Paznernsl qUCIUIUIMHEBL, H3y4aeMble B 3 ceMecTpe
KosmyecTBo yacoB
Ne HaumenoBanue pasnenos ayAutopHas BHEay/I.
pasnena BCETO pabota
T 13 | 1P paboTta
10. |Teopwus BeposTHOCTEH 78 14 | 14 50
11. |DnemeHTH MAaTEeMaTUYECKOM CTaTUCTUKU 32 4 4 24
Utoro: 108 18 | 16 74
Bcero: 396 86 | 58 252

4.2 Cogepxanme pa3iejioB IUCHUNINHBI

Ne 1 Onpenesnuresd ¥ MAaTPUIbI, pellIeHHE CHCTEM

Onpenenurenu: omnpeAeneHUe, MUHOPBI U anredpandeckue JOMOTHEHUS 3JIEMEHTOB, BBIYHCIICHUE,
cBolcTBa. MaTpullbl: onpeneneHne, BUAbl MaTpPUIL, JIUHEHHBIC U CIIEIUAIbHBIE OMEepallui, TOCTPOCHHE 00-
paTHOU MaTpulibl.Pemienne cucreM N TUHEHHBIX ypaBHEHMH ¢ N HeW3BeCTHBIMU 1o (opmynam Kpamepa, ¢
MOMOIIIbIO 0OPATHOM MATPHIIHI,

Panr matpuibl. DnemeHTapHbie IpeodpazoBanus matpull. Teopema Kponekepa-Kanennu. Pemenue
CUCTEM N JIMHEHHBIX ypaBHEHUN ¢ M Heu3BeCTHBIMH MeTosioM ["aycca. [TocTpoeneu oO1iero pemeHus cu-
cTembl. PerieHre ogHOPOIHBIX CUCTEM JIMHEWHBIX ypaBHeHUH. DyHIaMeHTaNbHBIM HA0Op pelieHuil 0JHO-
POIHOM CHCTEMBI JINHEVHBIX YPAaBHEHHM.

Ne 2 AHasinTHYeCKasi TeOMeTpHs

[IpsimoyronpHas AeKapToBa CUCTEMAa KOOPJMHAT HA IJIOCKOCTH M B TipocTpaHcTBe. [lomsipuas, cde-
puyecKas U UMJIMHIpUYECKasi CUCTEMbI KOOPAUHAT.

BekTopbl Ha MIIOCKOCTH M B MPOCTpAaHCTBE. JIMHElHbIE onepanun HajJ BeKTopaMmH. CKaasipHOE, BEK-
TOPHOE M CMEIIAHHOE IMPOMU3BEIACHUSI BEKTOPOB: ONPENEIICHUE, CBOMCTBA, BBIYMCIEHUE, T'€OMETPUUYECKUN
cMmbici. [Tpoeknus BekTopa Ha ochk. Hampasiisdroniye KOCUHYChI BEKTOPA.

JlvauM Ha TUIOCKOCTH. JIMHUM Y TIOBEPXHOCTH B MPOCTPAHCTBE. ANreOpanueckue JHHUHA U TTOBEpPX-
HOCTH, UX MTOPSATOK.

Paznuunbie criocoObl 3a1aHus MPSIMON Ha TIOCKOCTH, B3aUMHOE PACTIONIOKEHUE MPSMBIX, METpUYe-
CKHE COOTHOILICHUS Ha MJIOCKOCTH.

Paznuunpie cocoObl 3aaHusi MPSMOM M IIOCKOCTH B MPOCTPAaHCTBE. B3ammHOE pacmosiokeHue
IJIOCKOCTEM, MPSIMOM M IJIOCKOCTH B IPOCTPAHCTBE. METpUUECKUE COOTHOLIEHUS.

JluauM BTOPOTO MOPsIKA HA TNIOCKOCTH (JLTUIIC, TUIepOoIa, mapadoa): omnpeaeineHne, MoCTPOCHHE,
OCHOBHBIE XapaKTEPUCTHUKHU.

JIvHum B monsipHO# cucteMe koopauHat. [lapamerpruueckoe 3a1anue JIMHUM.

[ToBepxHOCTH BTOPOro MOpsAKa B IPOCTPAHCTBE: LMIMHAPHUYECKUE, KOHUYECKHE, IMOBEPXHOCTH
BpauieHusl. KaHoHHUYeckne ypaBHEHHUs MIOBEPXHOCTENW BTOPOrO MOPSIKA.

Ne 3 Benenue B MaTeMaTHYeCKHA aHAJIN3



[Tonsitne MHOXKecTBa. OCHOBHBIE OTIEpaIly HAJl MHOKECTBaMU. JIeHCTBUTENBHBIC YnCIa: anredpande-
CKH€ CBOMCTBA, YUCIIOBBIC MIPOMEKYTKH, MOJIYJIb YUCJIa, OKPECTHOCTh TOUYKH M OeckoHEYHOCTH. OrpaHHyueH-
HOCTh YHCJIOBOI'O MHO>KECTBA. KOMHHGKCHBIG qHucija Kak pacmnpeHI/Ie MHO>XECTBA ﬂeﬁCTBHTeHBHBIX YUCCII.
JleficTBUS HaJl KOMIUIEKCHBIMU YUCJIaMH B alreOpandeckoil 1 TPUTOHOMETPUUYECKON (hopmax.

HOHHTI/IC ‘II/ICJIOBOI;'I IoCJIICA0BATCIIbHOCTH, Hpe;[en u €ro FGOMeTpI/I‘-IeCKI/If/'I CMBICJI, CIUHCTBCHHOCTH
npezelia, OCHOBHBIE CBOMCTBA M MPU3HAKK CYIIECTBOBAHUSA Ipeaena; Bropoil 3ameuarenbHbIi peaest: cXo-

JUMOCTb MOCJIEIOBATENBHOCTH {(1 + 1) n } , UHCJIIO €.
n

Omnpenenenue npenena Gyakauu. CpoiictBa npenena Gpynkiuu. [IpeaenbHplid mepexo1 B HEPaBEH-
crBax. OgHocTopoHHMe npeaensl. [Ipenensl GpyHKMM npu x — too, x — 0. beckoHeyHo Manas u 6ecko-
HEe4HO Oosbliast GyHKIHMA, UX CBA3b. CBOWCTBA SKBUBAIECHTHBIX OECKOHEUHO MaiblX (yHKuMM. [lepBblil 3a-
MeuaTenbHbIl npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

[TonaTne HenpepbIBHOCTH (YHKLIMU B TOUYKE U HA MHOKecTBe. HenmpepbIBHOCTb CyMMBbI, IPOU3BEIE-
HUS M YaCTHOTO HemnpepbIBHBIX (QyHKIM. Touku pa3pbiBa pyHKIMHU, X Kiaccudukanus. HempepbBHOCT
ClI0’)KHOW (pyHKIMHU. JIOKaJlbHBIE CBOWCTBA HENpPEPBIBHBIX (yHKUUH. HempepblBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX ¢yHKuuid. CBoWCTBa (DYHKIHIA, HETIPEPHIBHBIX Ha OTpe3Ke: IepBasi U BTopas TeopeMbl bosbiaHo-
Komu, nepBast u Bropas reopems! Beilepimrpacca. Teopema 0 MOHOTOHHOCTH M HEIIPEPBIBHOCTU 0OpaTHOM
GbyHKIIH.

Ne 4 Tlu¢pdepennuanbHoe ncuuciaeHue GyHKIMH OJHOM epeMeHHOM

3ajaun, NPUBOJSAIIME K MOHATHIO NPOU3BOJHOW M ee ompeneneHue. HenpepbIBHOCTh (QyHKIUH,
UMeIoLIeH Mpou3BoHY0. ['eomeTpruueckuii U GU3NYECKU CMBICI IIEPBOW M BTOPOH Mpou3BoHOM. [Ipouns-
BOJIHbIE CJIO)KHOW M oOpaTtHOM ¢yHkuuu. uddepeHiypoBanue HEIBHOM M MapaMeTpUYECKH 3aJaHHOM
¢bynkuuu. Iudpdepenumpyemocts u auddepennnan Gpysknun. ['eomerpudeckuii u (HU3NYECKHNA CMBICI
muddepennmana. MaBapuantHOCTh GopMbl mepBoro auddepennuana. Ipuioxenune nuddepeHnmana mis
NpUOIMKEHHBIX BRIYHCICHUN. J{nddepeHuansl BBICIIIX TOPSIIKOB.

OcHoBHbIe TeopeMbl 0 TuddepeHpyeMslx pyHkiusax: @epma, Poms, Jlarpanxka, Komm. Ipasuiio
Jlonurans. @opmyna Teitnopa ¢ pa3nuaHbIME (hOpMaMH OCTaTOYHOTO YICHA.

Haxoxxnaenue rio0anbHOro skcrpeMyma (pyHKIMH. 3aaud Ha MakCUMyM M Ha MUHUMYM. Hakinon-
Hbl€ M BEPTUKAJIbHbIE ACUMNTOTHl (YHKIMH. DKCTpeMyM (YHKUUHU. YCIOBHS BO3pacTaHUs W yObIBaHUS
¢ynkunu. Heo6xonumoe ycioBue, JOCTaTOUHbIE YCIOBUS JOKAJIbHOIO SKCTpeMyMa. JlocTaTouHble YCIOBUS
BbITyKJIOCTH. HeoOxonuMoe ycioBre U J0CTaTOYHOE ycIoBHE TOUKHM mepernba. OOmias cxema uccienoBa-
HUS QYHKIUHU U IOCTPOCHHUS TpaduKa.

Ne § TuddepenunanbHoe HCHUCIeHHE (PYHKIUHM HECKOJIBKHX IePEeMEHHbIX

MmuosxecTBa Touek npoctpancta R". CriocoObl 3a1anus (pyHKIMKM MHOTUX MEepeMEHHBIX. ['eomeTpu-
4yecKoe MpeCcTaBleHne (YHKIMHM JABYX U Tpex nepeMeHHbIX. JIokanbHble 3kTpeMyMmbl. [Ipenen u Hempe-
PBIBHOCTh (YHKIMHU B Touke. HempepbIBHOCTH cinokHOM (yHkumu. CBoiicTBa (DyHKIMH, HEMPEPHIBHBIX B
3aMKHYTOM OrpaHUYEHHOI 00s1acTy.

YactHple Npou3BOAHBIE. ['€OMETpUYECKHI CMBICI YaCTHOW HPOM3BOJHOW MEPBOrO MOPSAIKA OT
(GyHKIIMM IBYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX MIPOU3BOJHBIX OT Mopsiika quddepeH-
upoBanus. Juddepenmpyemocts ¢pyHkuun B Touke. HeoOxoaumoe ycinoBue, HEOOXOIMMOE U 10CTaTOU-
Hoe ycinoBue auddepenuupyemoctu. Huddepennnan. YpaBHeHHE KacaTeIbHOM ITJIOCKOCTH K TOBEPXHO-
CTH, ypaBHeHHE HOpMaiu. [IponsBoHast 10 TaHHOMY HarpaBiieHUIo. [ pagueHT pyHKIIUH, €ro CBOMCTBA.

HuddepenunpoBanne HesBHbIX QyHKUIUN. [Ipon3BoaHas cioxHoOM QyHKINN.

Huddepennnans! Beiciinx nopsakos. Cumponuueckas Gpopmyna ans auddepennuana N—-ro nopsi-
Ka.

Heo6xoauMoe yciioBre, JOCTaTOYHOE YCIOBHUE JIOKAIBHOTO 3KcTpemyMa. Haxoxienue riobanbHoro
AKCTpeMyMa QyHKITHH.

Ne 6 UuTerpanbHoe ncuuciaeHue GyHKIMU OJHOM NepeMeHHOoM

[TepBooOpasnas dyakuus. OOmmii BuI mepBooOpa3HON s AaHHOW (GyHKIMU. HeompeneneHHBII
UHTErpaJ, ero ceoiicra. Tabnuua uarerpanos. HTerpupoBanue 3aMeHOM epeMeHHOM U 10 YacTsM.

WuTerpupoBanne NpocTelInX paluoHaIbHbIX ApoOeii. HTerpupoBaHre palmoHaIbHBIX (YHKIIHMH.
WuTerpupoBanue TPUTOHOMETpHUYECKUX (YHKIMUA. VIHTEerpupoBaHHe HppalMoHaIbHBIX (QyHKIuMi. WHTe-
T'PUPOBAHHE C TIOMOILBIO TPUTOHOMETPUYECKHUX TOJCTAHOBOK.

3azauyu, NPUBOASIIME K MOHATHIO ONpPEAEIEHHOro MHTerpana. OmnpeneneHHb UHTErpan Pumana:
OIlpeJIeJIeHNE, HEOOXOIMMOE YCIIOBHE MHTEIPUPYEMOCTH (YHKLMHU, KpUTEpH MHTEerpupyemoctu. Kiaccel
UHTErpupyembIX QyHKIui. OcHOBHBIE CBOMCTBa HHTErpasa. Teopema o cpenHem. HTerpan ¢ nepeMeHHbIM
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BEPXHUM IIPENIEJIOM, €r0 HEMPEPHIBHOCTh U AU depeHInpyeMocTh Kak (GYyHKIIUU BepxHero npezaena. dop-
Myna Hetorona-JleitOnuita. Beraucinenue nHTErpana 3aMeHON IEPEMEHHOM | TI0 YacTsIM.

Brruucnienue niomaaei, Ui ayr, 00beMOoB Tej, padoThl CUJIbI, JUTMHBI ITyTH U APYTHE TeOMETpUYe-
CKHE U (pU3NYECKUE MPUIIOKEHHSI ONIPEICTICHHOT0 MHTErpajia (B pa3IM4HbIX CUCTEMaX KOOpAMHAT).

HecoOcTBeHHblE uHTErpanbl C OECKOHEUHBIMU IpeaenamMu. HecoOCTBEHHBIH MHTErpal oOT
HEOrpaHUYEHHBIX GyHKIHH. X cX0IUMOCTb.

Ne 7 UnTerpajbHoe ucunciaeHue pyHKIHHU ABYX NepeMEeHHbIX

3ajgava, mOpuUBOAANIAs K NOHATUIO JIBOMHOrO MHTerpana. Ero omnpeneneHue u - yCIOBHS
cymectBoBanusa. CBOWCTBa JABOWHOIO HMHTErpajla M €ro BBIYMCICHHE MO PAa3TUYHBIM O00JIACTSIM. 3aMeHa
MEPEMEHHBIX B IBOMHOM MHTErpaie. JIBoiHON UHTErpall B MOJISIPHOM cucTeMe KoopauHat. ['eomeTpuyeckue
1 pU3NYECKUE TPHIIOKEHUS TBOMHBIX HHTETPAJIOB.

Ne 8 InddepennuanbHbie ypaBHeHU S

Juddepennnanbible ypaBHEHHUS MEPBOTO IMOPSIKA: OCHOBHBIE MOHSTHS, 3aJaud, NMPUBOASIINE K

Qg QepeHIranbHbBIM YPaBHEHUSAM, TEOpeMa CYIIECTBOBAHHUS W €IMHCTBEHHOCTH pemieHus 3anaun Komrm,
MOHATHE OOIIETO M YaCTHOTO PEHICHUH, X TeOMeTpHUYecKuil cMbIci. Pemenne nuddepeHnnanbupix  ypas-
HEHHHU INIEPBOIO MOPSIKA: C Pa3AeIAIOIIMMUC IEPEMEHHBIMU, OJHOPOAHBIX, JINHEWHBIX, YPAaBHEHHUS B I10JI-
HBIX TuddepeHnmanax.

JuddepeHunanbHble ypaBHEHUST BTOPOTO MOPs/IKA: OCHOBHbIE IIOHATHS, TEOpEMa CYLIECTBOBAHUS U
€IMHCTBEHHOCTH PELICHHUs, 00Illee U YacTHOE PELIeHUs, UX reomeTpuyeckuil cmpici. Auddepenunanbuble
YPaBHEHUS, NOIyCKAIOIINE TOHMKEHUE TIOPSAAKa.

[lonaTne o NMHENWHOW HE3aBUCHUMOCTH (3aBHCHMOCTH) CUCTEMbI (YHKLMH Ha MHOxecTBe. Ompene-
auTens BpoHckoro: onpenenenus, cBoiucTBa. Kpurepun mMHENHON HE3aBUCUMOCTH PELICHUN OJHOPOAHOTO
JIMHEIHOr0 ypaBHEHUsI BTOPOro mopsiaka. Teopema o CTpyKType OOIIMX pelIeHUIl OJHOPOJIHBIX U HEOJHO-
POIHBIX JTHHEHHBIX TU(GEpEeHIINATbHBIX YPaBHEHUH BTOPOTO MOPSIKA C HEMPEPHIBHBIMU K03 duumeHTa-
MU.

JIuneitnble nuddepeHanbHble YpaBHEHUSI BTOPOro MOpsAKa ¢ IMOCTOSHHBIMU KO3 GHUIMEHTaMH,
(GyHIaMeHTallbHasg CHCTeMa pELIeHUH OJHOPOJHOTO YpPaBHEHHUS, YACTHOE pELIEHHE HEOJHOPOIHOTO
ypaBHeHMs. Pemienue nuHEMHbIX AudQepeHInanbHbIX ypaBHEHHH BTOPOrO MOpsSAKA C IMOCTOSHHBIMU
K03 dULIMEeHTaMH U CIIEUAIbHOM MpaBoil yacThio. JINHENHbIe ypaBHEHNUS BbICIINX MOPSAKOB.

Ne 9 YucsioBbie M QyHKIIHOHAJIBbHBIC PAABI

[TonsiTre uncnoBoro psaga. CxoauMocTh U cymMMa. ['apMoHnyeckuil 1 reomeTpuaeckuil psiibl. CBoM-
cTBa cxojsmuxca psagoB. Ocratok pspa. HeoOxonumbiil mpu3HaKk cXoAUMOCTH. JlocTaTouHble MpPU3HAKU
CXOAMMOCTH PSIOB C MOJIOKUTEIbHBIMU UjieHaMH (cpaBHeHus, [lanambepa, Komu, nnrerpanbHsbliit). 3HaKo-
yepenyromuiics paa. [pusnak JleiiOaumna. 3HakonepeMeHHbIe psabl. AOCOMIOTHAS M YCIOBHAsI CXOJIUMOCTb.
CaoiicTBa a0COJIFOTHO CXOASIIUXCS PSAIOB.

@OyHKIMOHAIBHBIE PsJIbL: 007aCTh CXOMMOCTH, PAaBHOMEPHAs CXOIUMOCTh. HenpepbIBHOCTh CyMMBI,
noujgeHHoe auddepeHpoBaHue U MHTETPUPOBAHHE PABHOMEPHO cxojsuierocs psaa. Teopema AOens.
WuTepBai, paguyc u 00JacTh CXOJMMOCTH CTENEHHOTO psAja. PaBHOMepHas CXOAMMOCTb, HEMPEPHIBHOCTD
CYMMBI, MoujieHHOe Au¢¢epeHnpoBaHie U UHTErpUpoBaHUE cTerneHHoro psna. [locraHoBka 3amaum o
paznoxxeHuu (GyHKIMHA B cTeneHHbIN psaa. Pan Teitnmopa. YcnoBus pa3nokuMocTH (YHKIMHU B CTETIEHHON
psa. PaznoxxeHne HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIIUM B CTENIEHHBIE Psiibl. BolurcieHne MHTErpasos.

Ne 10 Teopusi BeposiTHOCTEH

DOnemMeHThl KOMOMHATOPUKH: MTPaBHIIA CIIOKEHUSI 1 YMHOXKEHUS, pa3MelIeHUs], IEpeCTaHOBKH, COYe-
tanus. KomOunauu ¢ nosropenusimu. IIpocTpaHcTBo syieMeHTapHBIX cOObITHI. Anredpa coObiTuit. [ToHs-
THE cilydaiiHoro coonitus. Kinaccuueckoe, akcuomMaTHuecKoe M T€OMETPUUECKOE OTpeIeTICHUE BEPOSTHOCTH.

HecoBmecTHbIe U He3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. T€OpeMbl CIOKEHUS U YMHOXe-
Hus BepositTHocTel. [lonHas BepositTHocTh. DopMyna baiieca.

Cxema ucneitanuii bepuymnu. ®@opmyna beprymnu. IlpeaenpHble Teopemsl (JOKaJllbHas U HMHTE-
rpajibHasi) B cxeme bepuysmiu.

IlonsaTue ciydaiiHOM BenWUYUHBL. J(MCKpETHBIE U HENPEPBHIBHBIE CIydaliHblE BEJIMYMHBI. 3aKOH pac-
IpeJeseHNsl, MHOTOYTOJIBHUK paclpesieeHus, QyHKIUS pacupereseHUsl U ee CBOWCTBA, rpaduk GpyHKIUM
pacupeneneHus. IIIOTHOCTE pacnpeneneHns HENPEPbIBHOM CIy4alilHOM BEJIMYMHBL: ONPEACIICHUE, CBOMCTBA,
BEPOATHOCTHBIN CMBICI. BEpOsATHOCTH MOMAIaHUsl HEMPEPHIBHOM CIIy4YallHOW BEJIMYMHBI B 3aJIaHHBIN UHTEP-
BaJl.



YucnoBble XapaKTEPUCTUKU CIy4alHON BETMYMHBI: MaTEMaTHYECKOE OKUJaHHUe, IUCIEepCUs, cpel-
Hee KBaJpaTHUecKoe OTKJIOHEHHE, HadallbHble U LIEHTPaJbHbIE MOMEHTHI, MOJa, MEAHaHa, ACUMMETpPHS,
skcuecc. Mx onpenenenue, CBONCTBA, POPMYIIBI IS BEIYUCICHUS.

Bunel pacnipeneneHuii HenpepbIBHBIX U JUCKPETHBIX CIyYalHBIX BeMWYHH (OMHOMHHAIBHOE, PaBHO-
mepHoe, Ilyaccona, mokasarensHoe, norapudmudeckoe). HopmansHoe pacmpeneneHue, ero CBOMCTBa, rpa-
¢buk. BeposTHOCTH MonazaHus B 3aJlaHHBIA MHTEPBAJ HOPMAJIbHOUN ciydyaiiHOW BenmmuuHBL. [IpaBuiio Tpex
curMm. O1leHKa OTKJIOHEHHS] TEOPETUYECKOTO OTKJIOHEHHS] OT HOPMAJIBHOTO.

Cucrema JByX CIIy4allHbIX BEJIMUYMH: 3aKOH pacHpenesieHus, (GyHKIHs paclpeiesieHUus U ee CBOM-
CTBA, IJIOTHOCTh COBMECTHOI'O PACIIPEAEICHUS, YCIOBHBIE 3aKOHbI PaclpeesieHus, YCIOBHOE MaTeMaTuye-
ckoe oxxuaanue. KoppensinoHHbli MOMEHT, KOBapHalus, KO3QGHUIIMEHT KOPPEALun, KOPPETUPOBAHHOCTD
Y 3aBUCUMOCTb CIIy4aiiHbIX Beau4yuH. HopManbHBINM 3aKOH pacupelercHus Ha IUIOCKOCTH. JIuHenHas pe-
rpeccusi, IMHeHHas KOppeslus, HopMalbHask KOPPEsaIusl.

[Tonstre o pa3nmuuHbix ¢GopMax 3akoHa Oonpmux uncen. HepaBencTBo UYeObimeBa. Teopembr
bepuymnu n YeObrmera. LlenTpanbhas npenenpHas TeopeMa JIsmyHoBa.

Ne 11 DyreMeHTHI MATEMATHYECKOH CTATHCTUKHU

3aayn MaTeMaTU4YeCKO cTaTUCTUKU. [ 'eHepalibHas COBOKYIHOCTh M BbIOOpKa. BapuanmoHHbIi psi.
'mcrorpamMmma W TOJIMTOH YacTOT. DMmHpuYeckas (YHKIUS pacrnpezesieHne. YnciaoBble XapaKTePUCTUKH
BBIOOPKH.

4.3 [lpakTUyeckne 3aHATHA (CEMUHAPDI)

No Koin-Bo
No 3ansTus Tema
paszena 4acoB
1. 1 Broruucnenue omnpenenuteneit. Pemenune cuctem 1o ¢opmynam 2
Kpamepa.
2. 1 Jlunelinple omepauuu Haj Marpunamu. [loctpoenue 0oOpaTHOM 2
MaTpHLBIL.
3. 1 Pemenune cuctem ¢ momoipio oOpatHoil MaTpuubl. HaxoxneHnue 2
paHra MaTpHULbI.
4, 1 Pemenne cucrem wmeromom [Maycca. DynaameHTanbHBIM HabOp 2
pELIEHNUI OTHOPOAHON CUCTEMBI.
o. 2 JleificTBUsL HaJ BEKTOpaMH B T'€OMETPUYECKONM M KOOpJIWHATHOU 2
¢dopmax. CkansipHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB.
6. 2 YpaBHEeHMs MpAMOM Ha IUIOCKOCTH. YpaBHEHUs IMPsAMOH U 2

IIJIOCKOCTH B IIPOCTPAHCTBC. MeTpI/I‘-I€CKI/I€ COOTHOIICHHUA Ha
IJIOCKOCTHU 1 B IPOCTPAHCTBC.

1. 2 JIuHum BTOpPOTO MOpsAAKa HAa IUIOCKOCTH. l1IOBEpXHOCTHM BTOPOrO 2
HOpsijIKa B IPOCTPAHCTBE.

8. 3 [lpenen mocnenoBatenbHocTU. [lpenen yucinoBoil  QyHKIUH. 2
PackpeITie HEONTpeeIeHHOCTEN.

9. 3 3ameuarenbHble npesensl. CpaBHeHHE OECKOHEYHO MaJIbIX. 2

10. 3 HenpepriBaocTts dyHkimu. Touku pa3psiBa. Mx knaccudukanus. 2

11. 4 JuddepeHurpoBanue ¢ MOMOIIbI0 OCHOBHBIX (OPMYIT U IPaBHI 2
muddepeHnpoBanus. ['eoMeTpruueckuii 1 MEXaHUYECKUH CMBICIT
IIPOU3BOJHOM.

12. 4 Huddepenumnan ¢ynkuuu. PackpeiTHe HeompeneaeHHOCTEH ¢ 2
OMOIIBIO TpaBuJIa Jlonurass.

13. 4 HccnenoBanne GyHKIMHW HA MOHOTOHHOCTh, SKCTPEMYM, INEperuo. 2
AcUMNTOTHI K rpaduKy GyHKIUH.

14. S) YacTHple TMpOW3BOAHBIE TMepBoro mopsnka. Juddepenmman 2

¢ynkmun. [IpowsBogHas MO HANPaBIEHUIO W BEKTOP-TPAJHECHT
¢ynkuun.  JlokanmpHBIH  9KCTpeMyM — (DYHKIMH  HECKOJIBKHUX
HepeMEHHBIX.

15. 6 Henocpencrsennoe UHTETPUPOBAHUE. WuTerpupoBanue 2




No Kon-Bo

Ne 3anaTus Tema
paszzuena 4acoB
IIOJICTAHOBKOM U IIO YaCTSIM.
16. 6 WnTerpupoBanue panuoHanbHbBIX  (QyHKIUME. HHTEerpupoBanue 2
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX (DYHKIIMH.
17. 6 Boluncnienue  omnpezneneHHbIX — MHTerpanoB. ['eomerpuueckue 2

MMPUIIOKCHUA OIIpPEaACICHHOI'O HHTCTpajia. Brrancnenue n
HCCICAOBAaHUC HA CXOAUMOCTDb HECOOCTBEHHBIX HHTCI'PAJIOB.

18. 8 Hudbdepennnanbabie ypaBHEHHUS: OCHOBHBIC TTOHSTHSL. 2
Juddepennnansasie ypaBHEHUs c pa3aesoIIMUCs
nepeMEHHBIMH, OJTHOPOJIHBIC, JINHEHHBIE.

19. 8 Juddepenunansapie ypaBHEHUS BBICIIUX MOPSIKOB: JOITYCKAIOIINE 2

noHKeHue nopsaka. OnHoponaasie quddepeHnnansHbple ypaBHEHHUS
BTOPOT'O MOPSJIKA C TOCTOSSHHBIMH K03 puiimenramu.

20. 8 Juddepenuunansapie ypaBHEHHsI BTOPOTO MOPAIKA C MOCTOSHHBIMHU 2
K09(HUIMEHTAMU H CIIEHATIBHON PABOH YaCThIO.
21. 9 ["apmonnueckuil u reomerpuueckuil psasl. IlpusHaku cxoaumocTu 2

pAaoB € HEOTPHULATCIBbHBIMH YJICHAMMU. 3HaKoqepe)1y10mHec;1 u
SHAKOIICPCMCHHBIC PAJIbI.

22. 10 DOneMeHThl ~ KOMOWHATOPUKH:  pa3MEIIeHUs,  IepecTaHOBKH, 2
coueTaHusl. Beruncienue BeposiTHOCTEN COOBITHH.

23. 10 [Tonmnass BepositHocTh. Dopmyna baiieca. dopmyna beprymnnu. 2
[IpenenvHBIe TEOpEeMBI B cxeMe bepHysm.

24, 10 JIucKkpeTHblE W HENpPEphIBHBIE CIIy4YailHble BEJIMYMHBI: 3aKOH 2

paclpenelieHds, MHOTOYTOJIBHHK  pacrpeaciieHus,  (QyHKIus
pacrpeseneHusi, IUIOTHOCTh  pachlpefelieHuss  HempephbIBHOU
CIIy4ailHOM BEJINYMHBI.

25. 10 Yucnossie XapaKTepUCTUKU CIly4aiiHON BEJIMYMHBI: 2
MaTeMaTUYeCcKoe OKUIAHHe, AUCHEPCHs, CpeaHee KBaapaTuIecKoe
OTKJIOHEHHE, HayalbHble M LEHTpaJbHblE MOMEHTBHI, MO/Ja,

Me/IhaHa.

26. 10 Bunsl pacnpenenenuii: OnHOMuHanbHOE, paBHOMEpHOeE, IlyaccoHa, 2
1oKa3aTeJbHOe.

27. 10 HopmanbsHoe pacripeenieHue ClIydaiHONH BEIIMYUHBI. BeposTHOCTH 2
Nona/IaHys B 3aJIaHHBIH HHTEpBaL. [IpaBuUiIo Tpex CUrM.

28. 11 [TepBuynas 06paboTKa BEIOOPOK. 2

29. 11 OMInupuyecKast byHKIMA pacnpezeieHue. Yucnossle 2
XapaKTEPUCTHKH BEIOOPKH.
Hroro: 58
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st 6akanaBpoB / B. E. 'mypMman.- 12-e uzn. - Mocksa : FOpaiit, 2014. - 479 c. - ISBN 978-5-9916-3461-8

5.2 JlonosiHuTE/IbHAS JINTEPATYpa

1. I'mypman, B. E. PykoBOACTBO K peEIICHUIO 3a7ay MO TEOPUH BEPOSTHOCTEM M MaTEeMAaTHYECKOU
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405 c. - (OcHoBbI Hayk). - [Tpwi.: ¢. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.

2. Hanko, I1. E. Beiciias maremaTHka B yrnpakHeHHsX U 3agadax [Tekcr]: B 2 4.: yue0. mocoOue ass
By30B / I1. E. [lanko, A. I'. [Tonos, T. . KoxxeBHukoBa. - 6-¢ u3za. - M. : Onukc 21 Bek Mup u o6pa3oBanue,
2003.. - ISBN 5-329-00528-0,4. 2:. -, 2003. - 416 ¢ - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. KazakoBa, O. H. Anre6pa, reoMeTpusi 1 Havajla aHajn3a [ DJIEKTPOHHBINA pecypc]| : MPaKTUKYM IS
oOyJaromuxcsi o 00pa3oBaTeIbHBIM MPOTPAMMaM BBICIIETO 00pa30BaHUS 1O HAMPABICHHUSIM MOJITOTOBKU
15.03.02 TexHomoruueckre MamuHbl U oOopyaoBanue, 18.03.01 Xumuueckas texHomorus, 18.03.02
DHepro- u pecypcocoeperarone mpoecchl B XMMHYECKOW TEXHOJOTHH, HEPTEXMMUU U OMOTEXHOJIOTHH,
19.03.02 IlpoaykThl nHUTaHUS U3 pacTUTENbHOrO Chipbsi, 19.03.03 IIpoaykThl NHUTaHUS >KUBOTHOTO
npoucxoxacHus, 19.03.04 TexHonorus NPOAYKIMH U OpraHu3aius oOuiecTBeHHOro mnurtanus, 35.03.08
Boansie 6nopecypcsl u akBakynbtypa / O. H. KazakoBa, T. A. ®omuna; M-Bo HayKu U BBICII. 00pa30BaHUs
Poc. ®deneparun, denep. roc. OrmKeT. 00pa3oBart. yupexxacHUE BhICIL. oOpa3oBanus "OpeHOypr. roc. yH-

™. - Openbypr : OI'Y. - 2019. - ISBN 978-5-7410-2383-9. - 170 c¢ Pexum nocryna:
http://artlib.osu.ru/web/books/metod_all/114369_20191202.pdf
4, KazakoBa, O. H. MaremaTuueckuii ananu3. DIeMeHThl TEOPUU BEPOSTHOCTEH U MAaTeMaTUYECKOU

CTAaTUCTUKU [DIEKTPOHHBIN pecypc| : MpakTUKyM JUisi OOy4YaroluXcs MO0 00pa3oBaTEIbHBIM MPOTrpaMMaM
BhICIIErO0 0O0Opa3oBaHWs MO HampaBieHUsM noAroToBkud 15.03.02 TexHonoruueckue MaIIMHBI H
obopynosanue, 18.03.01 Xumuueckas texHomorus, 18.03.02 DHepro- u pecypcocdeperarire mpomiecchl B
XUMHUYECKON TeXHOJIOTHH, HeTexuMun u onorexHosoruu, 19.03.02 IIpoaykTsl mUTaHUS U3 PACTUTEIHHOTO
ceipbs, 19.03.03 IlpoaykTsl muTaHUsl >XKMBOTHOTO TpoucxoxaeHus, 19.03.04 TexHosorus NMpoAyKUUH U
opranuzanus obmectBeHHoro nutanus, 35.03.08 Bogusie 6uopecypcesl u akBakynbTypa / O. H. Ka3akosa,
I'. B. TemsaxoBa, T. A. ®omuna; M-Bo Hayku u BbIcul. oOpa3zoBanus Poc. ®@enepammnu, denep. roc.
OroKeT. oOpa3oBar. yupexkaeHue Boicil. oopa3zoBanus "OpenOypr. roc. yH-1". - Openbypr : OI'Y. - 2021. -
ISBN 978-5-7410-2706-6. - 157 c Pexum JIOCTYyTIA:
http://artlib.osu.ru/web/books/metod_all/157179 20211025.pdf

5.3 llepuoanyeckue U31aHUA

Pabota ¢ nepruognuecKiMMy U31aHUSIMH He MPeAyCMOTpeHa.

5.4 UnTepHeT-pecypcesbl

1. https://openedu.ru/course/ - «OtkpeiToe obpazoBanue», Kartamor kypcoB, MOOK: «Cucrtemsl
ABTO-MaTH3MPOBAHHOTO MPOEKTUPOBAHUS aJTATUBHBIX TEXHOIOTHI;

2. https://universarium.org/catalog - «YuuBepcapuym», Kypcel, MOOK: «OOmiie BOMpOCH
¢dmtocopun HayKu»;

3. https://www.lektorium.tv/mooc - «JIektopuym», MOOK: «/IuckpeTHas MaremMaTuka;,
4. http://www.edu.ru/modules.php?name=Web_Links — karamor o0pa3oBaTeIbHBIX HHTEPHET-
pecypcoB.
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5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepanmonnas cucrema PEJ[ OC mnst pabounx cTaHUWi, UMEETCS JMILEH3Us, BXOJUT B PEECTp
oreuecTtBeHHOrO [10.

2. LibreOffice — cBoOomHO pacmpocTpaHseMblii 0QUCHBII MaKeT MporpaMmmM, BKIIOYAMOLIHIA B ceOs
TEKCTOBBIN U TaOJUYHBIN peAaKTOPBI, PEIAKTOP MPEe3eHTALNH U Apyrue opUCHbIC MPUITOKEHHS.

3. Cucrema ynpasnenus yueOHbIM mporieccom Moodle, cBob6omHO pacipocTpaHsemast.

4. llporpammHas cucTema ajisi oOpraHu3anuu Bujeo-koHpepeHn-cszu Webinar.ru, umeercs
JULEH3Us, BXOIUT B peecTp oreuecTBeHHoro I10.

5. IIporpamma st mpocmotpa caiftoB SHnekc.bpaysep, cBo60JHO pacmpocTpaHseMas, BXOAMUT B
peectp oredyectBeHHOTO [10.

6. ABTOMaTH3MpOBaHHAas WHTEpaKTUBHas cucrema cereBoro tectupoBanus (AWCCT). Pexum
nocryma: https://aist.osu.ru/cgi-bin/auth.cqi

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUIINHBI

Y4eOHble ayIUTOPHH JIJIsl MPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA, CEMHHAPCKOTO THMA, IS
IIPOBEJCHUS TPYINIOBBIX M HWHAMBHUAYAIBHBIX KOHCYJIbTALMM, TEKYILIEr0 KOHTPOJS M INPOMEXKYTOYHOU
aTTecTaluu.

AyIuTOpUM OCHAILICHBI KOMIUIEKTaMH YYEeHHUYECKONH MeOen, TEXHUYECKUMHU CPeCTBaMU 00y4eHus,
CITy’KaIlMMU JUTsI TIPEJICTaBIIeHHs yaeOHOH nH(opMay OONBIION ayAUTOPUH.

[Tomemienue 111 caMOCTOSITENILHOM pabOThl 00yYarOIMXCs OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
NOJKIIOYeHHOW K cetu "HMHTepHer", m obOecredeHneM J0CTyma B DIIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBaTenbHyto cpeny OI'Y.
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