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[IpoTokosn oT 20 . Ne

3aB. kadenpoii I0.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojiy Ha 3aceqaHuu kageapsl [IpukiiagHOil MaTeMaTHKU U HHPOPMATUKH

[IpoTokosm oT 20 . Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTHKU U UHPOPMATUKH

[IpoTokosm oT 20 . Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
yaeOHOM roay Ha 3acenanuu Kadeapsl [IpuknagHoit MaTeMaTHKU U MHPOPMATHKH
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3aB. kadenpoit I0.A. U3Bekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIAA)

LlensMu ocBOCHMS AUCHUILIMHBI «MaTeMaTHUCCKUM aHalKu3) SBJSIOTCA. O03HAKOMHUTh
00ydaeMbIX C OCHOBHBIMH TOHSATHUSMH ¥ METOJAaMU BBICHICH MaTeMaTUKH, CO3/1aTh
TEOPETUYECKYIO M IPAKTHUECKYIO 0a3y MOrOTOBKH CIIEIIUATMCTOB K JESITEILHOCTH, CBSI3aHHOM C
HCcCe0BaHUEM, pa3pabOTKON M TEXHOJIOTHSIMU TPOLIECCOB TMOJYYCHHs] METAJJIOB M CILIABOB,
METAJUTMYECKUX  M3JeNui  TpeOyeMoro KayecTBa, © OCHOBAaHHBIX Ha IPUMEHEHUU
MaTEMaTUIECKOTO aHAIM3a U MOJCIIMPOBAHHS.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmbl

Juctunnuna MaTeMaTUYeCKUil aHalIi3 BXOJUT B 00s3aTENbyI0 YacTh Y4E€OHOTO TIjIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWS  (YMEHUs, BIAJCHHUSA),
c(hOpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIMIUINH/ IPAKTUK:

Maremarnka

3HaHus (YMEHMs], BJIaJICHUs), MTOJIyd€HHbIE NPU U3YUYE€HUU JaHHON JAUCUUIUIMHBI OyIayT
HE0OXO0IUMBI JJIs1 U3YyUEHUS] AUCIUILIINH/TTPaKTHK:

Tennodpuzuka

Amnanus yrcnoBoil uHpopMauu

MeTtpoJiorusi, cTaHaapTH3AIUS U cepTUdUKAITUS

[InannpoBaHue dKCIEpUMEHTA

3 KomnereHuuu ody4yawiierocsi, fopMupyemMbie B pe3yJibTaTe 0CBOECHUSI

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUust

B pesynprare oOCBOGHHS JUCIUIUIMHBI (Momyms) «MareMaTuueckuil —aHaimu3»
oOyuarouuiics JoykeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

Kon nanukaTtopa NHaukaTtop J0CTHKEHUS KOMIIETCHITUN

OIIK-1 Cnocoben pemaTh 3amadu MpoGECcCHOHATBHOM JEATEIbHOCTH, MPUMEHSSI METObI
MO/ICITMPOBAHUS, MATEMaTHUECKOTO aHAJIN3a, €CTECTBCHHOHAYYHbBIC U OOIICHH)KEHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAY4YHbIE 3aKOHbl W MPUHIUIBI MPU PELUICHUHN
IPAKTHYECKUX 3a]1a4

OIIK-1.2 Pemraer cranmapTHpie TpOQECCHOHANBHBIE 3a7a4dl ¢ IPUMEHEHHUEM
OOLIEMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [Ipumensier MeToapl MOJCTUPOBAHUS M MAaTEMaTHYECKOTO aHalu3a Ul
pellIeHus 33/1a4 TEOPETUUECKOTO U MPHUKIIATHOTO XapaKTepa




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHbhIX eauauil 108 akaa. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 37 akaJ. 4acoB:

— aynuTopHas — 36 akajl. 9acoB;

— BHeayIuTopHas — 1 akaj1. 4acos;

— caMocTosiTeNbHas padoTta — 71 akaj. 4acos;
— B opMe npakTuieckoi moarotopku — 0 aka. gac;

dopma aTTeCTalUy - 3a4ET

AynurtopHast s
o | womraxrHas pabora E QE dopma TeKyIIero
Paznen/ Tema § (B axaz. wacax) E 2] Brx . KOHTPOIA Kon
N — s g 5| cAMOCTOATENLHOM | yCMEBACMOCTH M |\ o\ oo
@) 6 g £ paboThI MPOMEKYTOUHON
Tex. J;:H~ “E;:T 5 % aTTecTalun
1. JuddepennmansHoe
HCUUCIICHHE (dhyHKIMN
HECKOJIBKHX MEPEMEHHBIX
CaMOCTOSITEIIBHOE

11 Omnpenenenue mldd;e);{;:yli)ir
OCHOBHBIX HOHATHH. HALHCANHe ONK-1.1
Ilpenen u HempepbIBHOCTH 2 o |8 COHCIICKTA IpOBEpKa OHK-1.2’
@®HII. OcHoBHBIE CBOICTBa «CBoiicTBa KOHCIIEKTa OHK-1.3’

HKIUHA, HEMPEpPHIBHBIX B .
;ba}ll\/lKHyTOﬁ OGHIZICI?[I/I. bynxuwi,

HEIPEPHIBHBIX B
3aMKHYTOU
obnactu

1.2 YactHble MpOU3BOJIHBIC
u [IPOM3BOHAS o )
HAIPABJICHUIO.
KacarenpHast II0CKOCTH H BeinonHenne AKP, KOHCYJIETHPOBAHHC OIIK-1.1,
HOpMaJlb K ITOBEPXHOCTH.| 3 2 221 6 N3 «OHII» no pewmenmio M3, | - OIIK-1.2,
l'eomerpuueckuii  CMBICTT ~ MpoBCpKa OIK-1.3
muddepenimana. IIpusHak pemerns AKP
T epeHITPYEMOCTH.
1.3 TIpou3BojaHas CIIOKHOU
(byHKIUH. YacrHbie -
TIPOM3BOJIHBIC u KoHCcynbTHpoBanue |  OITK-1.1,
nuddepeHIansl  BBICITUX 2 221 g |BPmomHeHHC AKP, o peuienuto UJ13, OIlK-1.2,
TTOPSIIKOB. W3 «@HID - IpoBepKa OIlK-1.3
Huddepenmpopanue pemienus AKP
HESIBHO 33/IaHHBIX
1.4 Dxcrpemym (yHKIMH -
HECKOIBKHX IIE€PEMEHHBIX. koHCcynbTHpoBaHue | OIIK-1.1,
HauGonbimee u 2 wion| e B"‘H"”;e‘gﬁgm’ 1o pemermio W13, | OTK-1.2,
HavMeHbIIIee 3HaUYCHUE W3 « “ - IPOBEpPKa OIIK-1.3
OHII pemerust AKP
Hroro no pazgeny 8 8/7211 | 26
2. [pumenenue
MAaTeMaTHYECKOro aHalh3a B
TEOpHN BEPOATHOCTEH u

MaTEeMAaTHUECKOW CTAaTHCTHKE




2.1 CnyualiHble BEJTMYHHEI.

JuckpeTHbIe " -
HETpephIBHbIE ~ CIyYailHbIC nozrotopka x | KOECYRTHPOBAHHE
BEJINYHHBI. Psn o peutenuto UJ13
MPAKTHIECKOMY
pacnpeneneHus, (QyHKIUA SAHSITHIO «Teopus OIIK-1.1,
pacnpenencHus u 2 2 10 BLIHOJ‘IHCI-;I/IC BEPOSATHOCTEH» OIIK-1.2,
IUIOTHOCTb. VI3 «Teopus - IpOBEpKa OIIK-1.3
MaremaTtnueckoe BEDOSTHOC Tpeﬁ BobInonHenus 1M/13
OXHUJIAHUE U p «Teopust
JMCTIePCHsl, Ha4albHbIC H BEPOSTHOCTEH»
[ICHTPAIbHBIC MOMEHTBI.
29 M3BecTHbe - MOATOTOBKA K | KOHCYIbTUPOBaHUE
) MPaKTUIECKOM o peutenuto NJ13
pacnpeneneHus u Hux p SAHSTHIO y p «Teopus OIlK-1.1,
YHCJIOBBIC XapaKTEePUCTUKH. 2 2 10 ’ pui OIIK-1.2,
HopMabHoe - BBITTOJTHEHUE BEPOSTHOCTEH» OTK-1.3
P NJ13 «Teopus - nposepka UJ13 ’
pacipenieneHue. N
BEPOSATHOCTEH» «Teopust
BEPOSITHOCTEI
- MOATOTOBKA K -
2.3  3akoHbl  OOIBIINX A
aucen.  Hepasenctso  m MPAKTHIECKOMY | KOHCYIBTHPOBAHHE | - 1 4
’ .. 3aHATHIO o pemenuto NJ13 .
TeopemMa UYeObIuéRa. 2 2 10 ’ P /13, OIIK-1.2,
- BBITIOJTHEHHE - 3amura U3
HentpansHas mnpenenbHas OIIK-1.3
reopema N3 «Teopus «Teopus
pema. BEPOSTHOCTEN» BEPOSTHOCTEN»
- MOATOTOBKA K
24 MHoromMepHbIe paxrneckony | KOHCYIBTHPOBAMHE
ciyyaiiHble BEJIMYUHBI. P SAHSITHIO Y o peuenuro M3, OIIK-1.1,
OyHKIMK  pacnpenesceHus, 2 2 3 BblHOJ]HeI—;I/IC 3amura UJ13 OIlK-1.2,
CBOiCTBA. Uucnossie VI3 «Teopus «Teopus OIlK-1.3
XapaKTePUCTHUKU. P BEPOSTHOCTEH»
BEPOSTHOCTEI»
- IOATOTOBKA K
-KOHCYJIbTUPOBaHHE
MPAKTUIECKOMY
IO PELIEHUIO
2.5 DOnemeHTsl  TeopHUH B::,?r}gi]:lz;ne N1aGopaTopHLIX OIK-1.1,
K;) eI U P 2 2 12 J1a00pPaTOPHBIX pabor, OIIK-1.2,
PP ) ap60T ?{0 -IIpoBepKa OIlK-1.3
p . 1a060paTOPHBIX
MaTeMaTHYeCKON aGoT
CTATUCTHKE p
Wroro no pazaeny 10 10 45
HUroro 3a cemectp 18 18/7,2U| 71 3auér
18/7,2
HUroro no aucuuminHe 18 ' 71 3a4er

)41




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. Tpamuumonnsie oOpa3oBarenbHble TexHOJOTHU. OpraHuzamus 00pa30BaTEIHLHOTO
mporecca, NpeArnoiaraeT MNpsAMYK TPaHCISIUIO 3HAHUKA OT TpenojaBareist K CTYACHTY
(TIpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIILHO-HIUTFOCTPATUBHBIX METOIOB 00yueHus ). YueOHast
ACATCIIBHOCTD CTYACHTA HOCHUT B TaKHX YCJIOBUAX, KaK IIPaBUJIO, pGHPOI[}/KTI/IBHI)Iﬁ XapakTep.

®opMbl yueOHBIX 3aHATHI:

-  uHPOpPMALMOHHAS JIEKIUS — I[OCIENOBATENbHOE W3JIOKEHHE Marepuaia B
I[HCIIHHJIHH&pHOﬁ JIOTUKE, OCYHICCTBIIACMOC NPCUMYIICCTBCHHO B€p6aJ'IBHBIMI/I cpeacTBaMu.

- IMIPAKTUYCCKOC 3aHATHEC, ITOCBAIICHHOC OCBOCHHNIO KOHKPCTHBIX yMeHHi/JI 1 HABBIKOB IIO
MPEUI0KEHHOMY aJITOPUTMY.

2. Texuosornn mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC IOCTPOCH B
COOTBCTCTBUH C AJITOPUTMOM IOITAIIHOTO PCHICHUA HpO6J’I€MHOI\/'I 3aJa4l HWJIN BBITIOJIHCHUS
yueOHoro 3ananus. [IpoekT mpeanonaaraeT COBMECTHYIO Y4€OHO-TIO3HABATENBHYIO JEITEIBHOCTD
IPYIIBI CTYJEHTOB, HAIIPaBJICHHYIO HAa BHIPAOOTKY KOHIIENIIMH, YCTAaHOBJICHHUE LIENel U 3ajad,
(hOpPMYITUPOBKY OXXHIAEMBIX PE3YJAbTATOB, OMpPEIEICHUE MPUHIIMIIOB W METOIUK pEIICHUS
IMOCTAaBJICHHBIX 3aJia4, INTAHUPOBAHUEC X0 1A pa6OTBI, IMMOUCK JOCTYITHEIX U OITUMAJIBHBIX PECYPCOB,
MO3TAITHYIO PeAN3alrIo IJIaHa paboThI, MPE3EHTALNIO PE3YIhTATOB PAOOTHI, UX OCMBICICHUE U
pednexkcuro. [IpumMeHseTcsi B OCHOBHOM JUTsI IEPeX0/1a KOMIIETSHIIMN Ha YPOBEHD BIIA/ICHHUS.

OCHOBHBIE TUIIBI IPUMCHACMBIX HAMU B 06pa303aTenLH0171 ACATCIIBHOCTH ITPOCKTOB:

HccnenoBaTenbckuii MpPOEKT — CTPYKTypa mpubamxkeHa K (opmary HaydHOIrO
WCCIIeIOBAaHMUS  (JIOKA3aTeIhCTBO AKTYaIbHOCTH TEMBI, OTpEACICHNE HAyJIHOH TpOOIEeMBI,
npenMera M O0bEKTa HCCIeAOBaHMsS, Liefiell M 3agad, METOJOB, MCTOYHUKOB, BBIABM)KEHUE
TUTIOTE3bI, 0000IIEHNE PE3yNbTaTOB, BBHIBOJBI, 0003HAYECHUE HOBBIX MpobieM). PesymbraTom
sBIeTCs yueOHas KapTa [10 MOIYIIO Hallei 00pa3oBaTEIbHOM MPOrPaMMBI.

TBOpUECKUI TPOEKT, MPEANOAraAIOIINI B OTIANYUE OT MPEABIAYIIEr0, KOHEUHBIA MPOTYKT
B CJIEIYIOIIUX BapuUaHTax — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaT€MaTUYeCKOMY» COOBITHIO
(mpazgauk yucna «[lm» u T.11.); «Maremarndeckas» OTKpPBITKa (CBOEro poja ydeOHas KapTa,
TOJIbKO HeopMaIbHO, KpaCOUHO 0(OPMIICHHAS; BUICOPOJIHK «S Haydy Bac pemars ...» 1 T.11.

NndopmanronHplii  mpoekT — ydeOHO-TIO3HaBaTeldbHasl JEATENbHOCTh C  SIPKO
BBIPAYKEHHOM 3BPUCTUYECKON HANIPABICHHOCTHIO (IIOUCK, 0TOOp U cucTeMaTH3alus nHpopmanuu
0 KakoM-TO 00BEKTe, O3HAKOMJIEHHE YJAaCTHHKOB MPOEKTa C 3TON MHpopMalneH, ee aHaau3 u
0000111eHIE U, HAKOHEIL], TPE3EHTALIU 10 MPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTelibHbIe TeXHOIOruH. Opranuzanus
00pa30BaTeNIbHOTO TpoIlecca ¢ MPUMEHEHHEM CIeHUaTN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

TEXHUYECKUX CpPEICTB paboThl ¢ uHpopmanuend (MHGOPMAIMOHHYIO Cpeay YHHUBEpPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOM PadoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIe cpeIcTBa ISl NPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUITHHBI (MOTYJIs1)
a) OcHoBHasi IUTEpaTYypa:
1. llunaues, B. C. Briciias maremaruka : yaeOnuk / B.C. IllunayeB. — Mocksa :



NH®PA-M, 2019. — 479 c. — (Bsicuiee oopazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nara obpamienus: 11.05.2021). — Pexxum pocryma:
10 TIOJIITHCKE.

2. Maremaruka : yueobnoe nmocobue / 0. M. Jlanwmios, JI. H. XKyp6enko, I'. A. HukonoBa
[u mp.] ; mox pex. JI. H. XKypbenko, I'. A. HukonoBoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Bricmiee ob6pazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (mata o6Oparmenus: 11.05.2021). — Pexxum
JOCTYIA: TIO TIOJIIHCKE.

0) JlonoiHUTeIbHAS JIUTEPATYpA:

1. Marematuka B mpuMepax W 3amadax : y4e0. mocodue / O.M. Jlertspesa, JI.H.
XKypbenxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bricmee oOpazoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekcr :
anexktpounsid. - URL: https://znanium.com/catalog/product/989802 (mara oOpamieHwus:
11.05.2021). — Pexxum gocTyma: mo mormucKe.

2. ®uxtenroibll, I'. M. OCHOBBI MATEMAaTHYECKOTO aHajIK3a ; yueOHuK : B 2 yactsax /['. M.
®uxrenronbil. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, [6.1.]. — Yacte 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anektpoHHsIii // JlaHb : 371€KTpOHHO-OHOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/112051 (nata oopamienus: 11.05.2021). — Pexum
JOCTYyTIa: 71l aBTOPU3. MI0JIb30BATENEH.

3. ®uxrtenrobil, I'. M. OCHOBBI MaTEMaTHUECKOT0 aHaNN3a © yueOHUK : B 2 yacTax /I'. M.
®duxrtenronsil. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anektpoHHbIi // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/115730 (nara oopamenus: 11.05.2021). — Pexum

TOCTVITA: TS ARTONUR. TIOTRRORATEEN.

B) MeToauyecKkue yKazaHus:

1. Makcumenko, U.A. CoObITHS U BEPOATHOCTD. YacTh 2: MeToa. yka3. - MarHUTOTOpCK:
I'OVY BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

2. I'yruna E.M. JlaGopaTtopHblii IPaKTUKYyM 1O cTaTUCTHKE ¢ mpuMeHenuem EXCEL:
Mertoa. yka3. 1 1abopaToOpHBIX pabOT MO MaTeMaTUYECKOM cTaTUCTHKE.- MarauToropek: 'OY
BITIO «MI'TVY um. I'.1. Hocosay, 2009 —40 c.

3. Capymkuna H.®. KomOunaropuka. CoObiTue u BeposTHOCTh. Yacte |
KombOunaropuka. AnreOpa coOwiTHii: MeToa. yka3aHus 1O JUCHHMIUIMHE «MaTtemaTukay s
cryneHnToB | kypca Beex criennanbHocten. — MI'TY, 2007. — 17 c.

r) [IporpamMuoe ob6ecnneuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue I10 Ne norosopa CpOK JIeHCTBYSI JIULICH3UU
7Zip ¢B0001HO pacapocTpansemoe [10 0eccpoOUYHO
MS Office 2007 | 135 1 17.09.2007 Gecepoaro

Professional
Bpayzep Mozilla

Firefox cB00OHO pacnpocTtpansemoe [10 OeccpouHo
Bpaysep Yandex [cBoOoaHO pacnpoctpansemoe ITO 0EeCCPOYHO
FAR Manager cB000,THO pacnpoctpansemoe [10 0EeCCPOYHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
| Hassanue xypca | Ccpuika




Haunonansnas MH(OPMAIMOHHO-
aHamuTH4eckas cucreMa — Poccniicknii| URL: https://elibrary.ru/project_risc.asp
MHJIEKC _ Hay4HOIO [IUTUPOBAHUS
[TouckoBas cucrema Akanaemus Google
(Google Scholar)
Wudopmanmonnas cucrema - Exgmnoe
OKHO J0CTyrna K HMHGOPMALMOHHLIM
Poccniickas I'ocynapcrBennas
oubnmmoreka. Karamoru
DNEeKTPOHHBIE PECYpPChl OHOIMOTEKU
MI'TVY um. .. HocoBa
MexnynapoaHas pedeparuBHas WU
MOJHOTEKCTOBAs  CIpaBoyHas 0Oasa
MexnyHapoaHas 6aza
OJIHOTEKCTOBBIX KYPHAJIOB _Springer
Mexnynapoanas pedepatuBHas 0aza
JJAHHBIX 110 YHWCTOM W TPHUKIATHOH
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MPUNOKEHUNE 1
Y4yeOHO-MeTOANYECKOE OOecnedeHHe CAMOCTOATEIbLHOM PadoThl 00yYaOIMXCst

[To mucuumrae «MaTeMaTH4YeCKUid aHaIM3» MPEeyCMOTPEHA BHEAYAUTOPHAS CAMOCTOSATEIbHAS
pabota oOydJaromuXcsi, MPOBOJAWMMAs B BHJE CAMOCTOSITEIBHOTO H3YyYCHHS JIUTEPATyphl WU
MH()OPMAIIMOHHBIX PECYpCOB, a TaKXKe B BHJC PEIICHHUS THIOBBIX 3aJa4 NPH BBIMOJHCHUU
KOHTPOJIbHBIX padoT.

Ilpumepnuvie konmponvhuvie pavomut (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnoctpouTh o0nacTh omnpeneneHus (QyHKIUU
z=In(4—x*—y?)—arcsin(2-y).

3aodanue 2. Haiinute YacTHBIE MPOW3BOJMHBIE TIEPBOTO MOpsAKa (QyHKIWU:

z=3xy® —sin(x® + y) + X+y

X=y

3aoanue 3. Halinure rpaueHT CKAJIIPHOTO MOJIT U = X2 + y2 —7% uero MOJYJIb B TOUKE

MZ-12).

3adanue 4. HaiitTu HammeHblliee W HauOoJibliee 3HA4YeHHE (QYHKIUU
Z=X"—xy+2y*+2y+1

B obmactu D: x+y=-5 x=0; y=0.
N3 «®HID»

3angaua 1. Jlana pynkuus z = In(\/; + 2y3). TpeOyetcs:

. oz oz
1) HaiiT yacTHBIC IPOU3BOJHBIE — H — ;
ox oy
2) Haiitu monublit quddepernman dz;
2 2
. 0z 0°z
3) Tloka3ath, 4TO 115 JAaHHOW (YHKIIMU CIIPABEJTHBO PABEHCTBO: = .
OXoy  oyox
. oz oz
3agaya 2. HaiiTu yacTHBIE TPOU3BOIHBIC = 5 , €CIIM TIepeMEeHHBbIe X,y H Z CBSI3aHbI
X

Xy—z

PaBEHCTBOM BUIa € +3x%sin y— 2xz% = 0.

3 1
3agaua 3. Jlana cnoxHas QyHkuus U= (3t +2x2% - y) , X=1tgt, y= _t . Haiitu moinnyro
Ccos

dz
[IPOU3BOJHYIO ——.

dt

3anaua 4. Jlana gyukuus z = x° —3x%y +3xy? +1. Tpebyercst:



1) Haiitu rpamuenT 310# GpyHKIUHN B TOuke M (3; 1);
2) Haiiti npou3BoHyr0 QyHKIKHU B Touke M (3;1) B HaIIpaBJICHUU, UAYIIEM OT 3TOH TOUYKH
k Touke N(6;5).

3agaya S. Haiitu skcTpeMyM QyHKIMH JBYX MEPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3agaua 6. Jlana (QyHKIES ABYX MEPeMEHHBIX Z = X2 —Xy +2y% +3Xx+2y+1 u ypaBHenus

rpanul 3aMkHyTOoi obsactu D: X =0, y=0, X+ Yy =-5 nHa miockoctu XOY . Tpebyercs:

1) Haiitu HanboJIbIIIee U HAMMEHbBIIIeE 3HaueHue GyHkuu Z B o0actu D;

2) Cpenatb yeptex obmactu D B cucTeMe KOOpIMHAT, YKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKIMS UMeeT HanboJiblllee 1 HauMEHbIIIEEe 3HAYCHHUS.

AKP «Teopusi BeposiTHOCTEll. MaTemMaTH4yecKasi CTATHCTHKA»

1. B ypue 12 mapos. Cpenu 3Tux mapoB 3 6enbix U 9 uepHbix. KakoBa BEposSTHOCTH TOTO, YTO
HayJa4y BBIHYTBIN 1Iap OKaxeTcs OesbimM?

2. B pammoctymuu Tpu MukpodoHa. [t KaKI0ro U3 mepBhIX IBYX MHKPO()OHOB BEPOSTHOCTH
TOTO, YTO OH BKIIFOY€H B JaHHBIA MoMmeHT, paBHa 0,45, a mis tperbero — 0,9. Haiitu
BEpPOSATHOCTH TOTO, YTO B JIJAHHBIA MOMEHT BKIJIFOUECHBI 2 MUKPO(QOHa.

3. B mpogaxke uMeroTcst Oebie 1 KOPUIHEBBIC SHIIa B COOTHOIICHUH 2:3, TIPUYEM IPOHU3BOJICTBO
60% O6enbix 1 71% KOPUYHEBBIX SHI] AATUPYETCS JHEM, MIPEAMICCTBYIONAM JTHIO TTPOJIAXH, a
OCTaJIbHBIC SHIAa JATUPYIOTCSA OoJsiee paHHMMH uuciaMu. [lokymaTenb 3akas3plBaeT SHIa,
JAaTUPYEMBbIE JHEM, MPEAUIECTBYIOIIUM JHIO MPOJAXH, HE3aBUCHMO OT uX IBera. KakoBa
BEPOSITHOCTh TOTO, UTO MY MPOJAAYT PELIETKY OCNbIX SHUIL?

4. Tenedonnast cetb yupexaenus oOciayxuBaer 200 aGoneHTOB. BeposTHOCTH TOro, 4Tto B

TE€YEHUE MUHYThI BHYTPHU 3TOM CETU KTO-TO KOMY-TO IIO3BOHUT, paBHa 0,7. KakoBa BepoATHOCTh

TOr0, YTO B T€YEHHE MHUHYTHI OyneT 5 3BOHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TEUCHUE

MHHYTBI Oyner He Oojiee 5 3BoOHKOB? HaliTh HamBeposTHEMWIEee YKCIIO 3BOHKOB B TCUEHHE

MHHYTBHI.

3amaH psia pacrpenesieHusl ciaydailHoW BenmmuuHbl X. HallTh mMatemaTH4eckoe OXKHIaHHE,

JMCIIEPCHUIO U CpeJiHee KBaapaTHieckoe oTkioHeHue. [loctpouts QyHKIMIO pacmpenencHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. Jlns HempepbIBHOM ciy4aiiHON BEIWYMHBI 3a7jaHa GYHKIHS pacipees eHUsI F(X). TpeOyetcs

o

HalTH IUIOTHOCTH paclpesieseHus f(X), MaTeMaTHYeCKOe OKUAAHUE, TUCIIEPCUI0, CpeaHee
KBaJ[paTUUYECKOE OTKJIOHEHHE. BBIUMCINTH BEPOATHOCTh TOTO, YTO OTKJIOHEHHE CITydalHOMN
BEJIMYUHBI OT €€ MAaTEeMAaTUYECKOTO OXHJaHUs OyneT He Oosiee CPeHEro KBaJApaTUYecKOro
otkyioHeHus. [loctpouts rpaduk GyHKIUHA.

0 ,  x<0
F(x) = l-(1—c052x) , 0<x<Z
2 2

1 , V4

X >

7. 3aKoH pacrpeleleHusi CUCTEMbI JUCKPETHBIX CIy4YailHBIX BETUYHH (X ,Y) 3a7aH TaOJIMIEH.
Haiitn xoapduumenT xoppensuuu I, W BEPOATHOCTh MONAJaHUS CIy4aliHOW BEINYHUHBI
(X,Y) B obmacte D.
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JladopaTopHas padora «MaremaTuyecKasi CTATUCTHKA

CrarucTuueckas NMpOBEpPKA CTATUCTUYICCKHUX I'KIIOTE3

Heab. HayunTscsl BBIIBUTAaTh M IPOBEPATH CTATUCTHUYECKYIO THIIOTE3Y O BHJIE pacIpeneieHus

CIy4aiHOU BEJINYHHBI.

3ananue.

1.ITo Buay rucTorpamMmbsl YacTOT BBIABUHYTH THMIIOTE3Y O BUJAE PACHpEleNeHUs CIydallHOMN

BCJIIMYUHEI.

2.IlpoBeputh THIOTE3y O HOPMAIBHOM paclpeieleHun

HUCITIOJIb30BAHHEM

a) mokazareneit A u E;

0) kputepus  y? ( xu-xBaapar), kpurepuii [Tupcona.

CIIy4yalHOM BEJIWYUHBI C

3. ITocTpouTh MOJIUTOH YAaCTOT M TEOPETHUECKYIO KPHUBYIO HA MOJUTOHE YacTOT, 3alUCaTh

€ AHAJIMTUYCCKOEC BBIPAXKCHUC.

4.Cnenarb BBIBO/I.



MPUNOKEHUNE 2

OIIeHO‘leIe Cpeacrea Jid NIpOBEICHU S HpOMe)l(yTO'{HOﬁ aTrecranmum

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn:

Kon
WHOUKAaTOpa

Nupuxarop
JOCTHXXCHUA
KOMIICTCHIINHU

OneHouHbIE CpeICTBA

3HaHUuA

OIIK-1 - CriocobeH pemiath 3aa4u TpoGeCCUHOHATBHON I TEIbHOCTH, PUMEHSISI METOIbI
MOJCITUPOBAHUS, MATEMAaTHIECKOTO aHAITN3a, €CTECTBEHHOHAYYHBIC M OOIICHHKCHEPHBIC

OIlK-1.1

Hcnons3yer
€CTCCTBCHHOHAYYHBIC
3aKOHBI U MPHUHIIUIIBI
IIPHU pELICHUH
MMPAaKTUYCCKUX 3a1a4

Teopeanecmle BOIIPOCKHI IJIA 3a9€Ta U IK3aMEHOB

3 Kypc 3uMHAA ceccus (3a4er)

1.

©

10.

11.

12.

13.

14.

15.

16.

17.

O6mactpb ompeeeHus OHIL [Ipenemn,
HenpepbhIBHOCTh. CBOMCTBAa (PYHKINNA, HETPEPHIBHBIX
B OTPaHUUYEHHOM 3aMKHYTOM 00s1acTH.

YacTHble NOPOM3BOJHBIE MEPBOrO MOPSIAKA, HX
F€OMETPHUYECKOE UCTOTKOBAHHUE.

YacTHble TPOU3BOIHBIE BBICIINX MOPSIKOB.
Huddepenuupyemocts W modHbIN auddepeHran
byakiuu.  MHBapuanTHOCTH  (OPMBI  TMTOJTHOTO
muddepennuana.

[Ipumenenue TTOJTHOTO muddepeniuana K
NpUOIIKEHHBIM  BhIUUCHCHUAM.  Juddepenmumanb
BBICHIUX MOPSIKOB.

[IpounsBoaHas CJIOKHOM byHKIHAH. [Tonnas
MIPOU3BOIHAS.

JuddepenunpoBanue HeIBHON (QYHKIIUH.
KacarenbHas mi10ckocTh 1 HOpMaJlb K IOBEPXHOCTH.
DKCTpeMyM byHKIIIN JBYX MIEPEMEHHBIX.
HeobxonuMoe 1 1ocTaTouHOE YCIOBUE IKCTPEMYyMa.
Haubonpiiee u HauMeHbliee 3Hau€HUS (YHKIUU B
3aMKHYTOH 001acTu.

JluckpeTHas ciyyaiiHas BeJMYMHA M CIIOCOOBI €&
3ananus. OyHKIUS paclpeaeacHus.
Marematnueckoe 0KUJAHUE TUCKPETHOM CIydyaliHOM
BEJIMYMHBI U €r0 CBOMCTBA.

Jucniepcust QUCKPETHOM CIlydalHOW BEJIMYMHBI U €€
cBolicTBa. CpeHee KBaApaTHIECKOE OTKIOHEHHE.
HenpepeiBHass ciyuaiiHas  BenmnumHa.  CBoiicTBa
(GYHKIIUH pacrpesieneHusl.

[I110THOCTE BEPOSATHOCTH HENPEPBIBHOW CIy4yalHOU
BEJIMYMHBI U €€ CBOMCTBA.

Hucnossle XapaKTEPUCTUKHU HEIIPEPBIBHBIX
CIIy4allHBIX BEJIMYUH.
PaBHOMEpHBII U [IOKa3aTeNIbHBINA 3aKOHBI

pactupCACICHNA HCITPCPBIBHBIX CﬂyqaﬁHBIX BCJINYHMH.




Nupukarop

Kon
JOCTUXKEHUS OneHouHbIE CpeICTBA
UHIUKATOpa
KOMIIETEHIUU
18. HopMmaJIbHBII 3aKOH pacIpeesIeHHs U €r0 CBOMCTBA
OIlK-1.2 Pewmraer crannaprusie | Ipumepusie npakmuueckue 3a0anus 015 IK3AMEHO8 U

npogeccuoHaIbHbIE
3a7a4un
MPUMECHEHHEM
OOLIEMHKEHEPHBIX
3HaHUU

C

3auema.

1. Haittu nnomaabs QuUrypel, OrpaHU4YeHHOMN

auHuAME: X =4, y2 = 4X.

2. Haiitu 11 mocTpouTh 0071aCTh ONpeeieHUs PYHKITHH

U=49-x*-y* +(x=y)*

3. Haittu monsbpit  muddepeHnman  QyHKIIH:

z=x>Iny—sin2xy.

4. HaliTh 4YacTHBIC TPOU3BOJHBIC TIEPBOTO MOPSIKA

dyrxuan: Z =5x%y° +In(x + 4y).

5. HanucaTp ypaBHEHHE KacaTeIbHOM MIIOCKOCTH U

HOPMAJIH K TIOBEPXHOCTH Z =+ X +Yy®> B Touke (3, 4,
5).

6.Ilpy  mocraBke ¢ 3aBoga Ha ©Oazy 1000
paIMONPUEMHHUKOB, y 55 BRI U3 CTpOs Jiamnbl. Halitu
BEPOSITHOCTH TOTO, UTO B3AThIN HayJauy NPUEMHUK OyJaeT
UCIIPaBHbIM.

7. IlpyHMaeM BEPOSATHOCTH POXKICHUS MaTbUMKa U

JIEBOYKH paBHBIMU. HaliTu BEpOSITHOCTH TOTO, YTO CpEIn
10 HOBOPOXKIAEHHBIX 6 OKAXKYTCS MaTbYMKAMU.

8. [lan 3aKoH pacnpeesieHus JUCKPETHOM clydaitHOM
BEJINYMHBI:

Xx:| 110 | 120 | 130 | 140 | 150

p: 101/102]03]02]0.2

BBIYUCIIUTL €€ MATCMAaTUYCCKOC OKUAaHUC, TUCIICPCUIO U
CpeaHCC KBAAPATUICCKOC OTKIIOHCHHUC.

9. lana GyHKIMS pacrpeieleHus: HelpephIBHON
CIIy4aiiHOM BEIUYMHBI X




Nupukarop

Kon
JOCTH>KCHHS OneHouHbIE CpeICTBA
WHJIMKaTOpa
KOMIIETEHIUU
0 npu x<0
0,25x3(x+3) mpu O0<=x<=1
F(X): 1 npu x>1
Haiitu mnotaocts pacnpenenenus f(X), mocrpouts ee
rpaduk, BEpOSTHOCTh TIOMAJAHMSI B 33/ IaHHBIN HHTEPBA
(o}
[0,5; 2], Mx, Dx, X
OIlK-1.3 [Tpumensier meronwl | Ilpumepnsvie npuxknaouvie 3a0auu u 3a0anus

MOJCIUPOBAHUA U

gya 1. [lepum MEJILHOT! TKa T BHOU
MATEMATHIECKOTO 3amaua €pUMETP 3E€MEJIBHOIO Y4aCcTKa TPEYrOJbHO

aHam3a JJIs (bOpMI)I paBCH 2 p . ,ZIBe €ro CTOPOHBI PpaBHBI

peTIIeHus 33124 COOTBETCTBEHHO X M Y . BpIpa3uTe momanp yqacTka Kak

byakumio X w Yy . Haititu u wu300pa3uth 007acTh
TEOPETHUYECKOTO U

IPHETATHOTO onpenenenus GyHKuu S =S(X,Y)

XapaKtepa .3agaya 2. J[ns HachllTaHUs MECKa U3TOTOBJIEH PE3EpPBYap

B popMe KoHyca BbIcOTOM H = 3 M, paanycom OCHOBaHUS
1 M. Kak m3menutcsi o0beM pe3epByapa, €CId BBICOTY
yBennuuTh Ha 0,3 M, a paiyc OCHOBaHUS YMEHbBIIUTDH Ha
0,1 m?

3amanue 3. B nemsix panvoHaIbHOTO HCMOJb30BAHUS
MaTepuajioB TMpPU H3TOTOBJICHUH pe3epByapa Oaiky
JUTHHOM a TpeOyeTcs pa3JeIuTh Ha TPH YaCTH TaK, YTOOBI
00bEM MPSMOYTOJIBHOTO pe3epByapa, MOCTPOSHHOTO Ha
ATUX YaCTAX KaK Ha CTOPOHAX, ObLT HAUOOJIBIIINM.

3ananue 4. 13 npsMOyroapHOTO JIMCTA KECTH IIUPUHOM
a U3rOTOBUTH JKeJI00 MpU3MaTUIecKoi (hOpMBI TakK,
YTOOBI €r0 MOMEPEYHOE CEUCHUE UMENI0 HAUOOIBIIYIO
MJI0ILAIb.

0) Ilopsinok npoBeneHUsi NPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJ I M KPUTEPUH
OLICHMBaHUS:

IIpomexxyrounas —arrtectanuss MO JAUCHUIUIMHE «MaTreMaTHUecKuil aHaiu3»  BKIIOYAeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YUaIONIUMUCS 3HAHUH, U
NPAaKTUYECKUE 3a/aHusl, BBIABIIONIME CTENEHb CPOPMHUPOBAHHOCTH YMEHHH M BJIaJICHHIA,
npoBoauTcs B (hopme 3aueta (3 cemectp)



Iloxkazamenu u Kpumepuu ouenueanusa sauema:

- JUIA ¢la4 U 3a4eTa oOyuarouiics nokassiBaeT chopmupoBanHoCcTh komnereHiu OIK-1 mo
pazzenaMm 1-ro cemecTpa, T.€. IOKa3bIBa€T COOTBETCTBYIOIINE 3HAHUA (110 KpailHel Mepe, Ha
YpOBHE BOCHPOH3BEACHUS U 00BSICHEHUSI HH(OPMAINK) ¥ HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS
MIPEAJIOKEHHBIX B TaOIHIIE 11.7a) 3a1a4;

- 3a4eT He C/IaH, €CJIM pe3ybTaT 00y4eHMs] HE JOCTUTHYT, 00Yy4arolUiics HE MOXKET 10Ka3aTh
3HaHMS Ha YPOBHE BOCIPOM3BEACHUS M OOBSCHCHHS HHPOpPMAIMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.



