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HauMeHoBaHnue HanpasieHHocmu noO20MoBKuU

VYpoBeHs BbicIero o0pa3oBanus — OakanaBpuar

[TporpaMma MoArOTOBKM — aKkajieMuueckuit GakanaBpuar

®opma o0ydeHus
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Wncruryr WHCTHTYT ecTeCTBO3HAHMS U CTAHAApTU3ALHH
Kagenpa Briciieit maremMaTuku
Kype 1,2
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2018 r.



PaGouas mporpamma coctasiena Ha ocHose ®I'OC BO mo nanpasiennto moarorosku 15.03.02

TexHonornyeckue MalMHbl 1 060py0Banue, yrBepxkaeHnoro npukazoM MOuH P® or 20.10.2015 1.
Ne 1170.

PaGouas ~ mporpamMma paccMOTpeHa H On00peHa  Ha 3acefaHum Kadenapsl Bwicwetl
Mmamemamuxu «4» centsabps 2018 r., mportokon Ne 1.

3aB. kadenpoit / E. A. Ily3asnkosa /
(ngbnuce)

PaGouas mporpamma 0100peHa METOAMYECKOW KOMHCCHeW — HMucmumyma ecmecmeOo3HaHus — Ue
cmanoapmuzayuu  «24» centsops 2018 r., mpotokon Ne 1.

[Tpencenarens :} Z /. 10. Me3uH /
(noon,

CormnacoBaHo:
3aB. kapenpoit [Ipoexmuposanus u SKCANYaAmMayuu Memaitypuieckux Mauur u 06opyoosanus

/ A.T. KopuyHoB /

noonucs)

PaGouas nmporpamma cocrapieHa: JoueHT Kad. Beiciueit mateMaTik, K.¢).-M.H.

f ﬁ/j % B.B. IllemeToBa /
(noonuci

Penensent: nouent kad. [IpukianHoi MareMaTuki 1 HHGOPMATUKH, K.(.-M.H.

% ; / J1.B. CmupHOBa /

(noonucs)



Jluer pernerpanuu H3MEeHeHH U J0MOTHEeH I

S ———

METOAHUYECKOM H MaTE€pHaIbHO~
TeXHHYECKOM 00eCreueHHH AUCHUTLIHHEI

Jlara.
[Monmuce
Ne Paznen Kpatkoe conepxanne Ne mpoToxorna 35
I/l | IpOrpaMMEI H3MEHEHHs/ JOTIOTHEHUS 3acelaHus e
Kadeapoit
kadenpsl
1 8,9 AKTyanu3anus cBeeHui 0 yuebHo- 03.09.2019
METOHYECKOM ¥ MaTepHalIbHO- npotokoia Nel M'
TeXHHYECKOM 00eCriedYeHHH AUCIUTITHHBI %
2 8,9 AKTyanu3auus cBeieHuH o0 yueOHo- 01.09.2020

npotokoi Nel

/




1 Ilesm ocBOEHMS AU CIMIIJIMHbBI

LenssMu OCBOCHHUS AUCHUIUTMHBI «MaTeMaTHKay SBJISETCS O3HAKOMIIEHHE 00Y4aeMbIX C OCHOB-
HBIMH ITOHATHSIMU ¥ METOaMH BBICIICH MaTeMaTUKHU; CO3aHUE TEOPETUUECKON M MPAKTHUECKON 0a3bl
MOJITOTOBKH  CIHELUAINCTOB K JEATENbHOCTH, CBA3aHHOM C HCCIIEIOBAaHUEM, pa3pabOTKOH W
TEXHOJOTUSAMH IPOIIECCOB HM3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX W3/ENUH, W OCHOBaHHOW Ha
NPUMEHEHUH MaTeMaTH4EeCKOTO aHajln3a U MOJICIIMPOBAHUS; OBJAJCHUE JOCTaTOYHBIM YpPOBHEM
001menpohecCHOHANBHBIX U MPOPECCHOHATBHBIX KOMIIETCHIUH B COOTBETCTBHHM C TPEOOBaHUAMH
@®I'OC BO mo nanpasienuto 15.03.02 «TexHonornyeckue MamuHbl U 000pyIOBaHUE», MPOPUIH
«MeTamtyprayeckue MalliHbl 1 000pYI0BaHUEY.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

Hucuunnuua B1.5.09 Marematuka Bxoautr B 0a30Byl0 4acTh Osioka 1 00pasoBaTenbHOM
IPOTrPaMMBI.

I/I3yquI/Ie JUCHUITIINHBI 6a31/1pyeTC$[ Ha NIKOJIbHOM KYpPCC MaTCMaTUKH.

3HaHUA ¥ YMEHUS, YCBOCHHBIE CTYJICHTaMH B MIPOLIECCE U3YUCHUS AUCUUIUIHHBI «MaTreMaTukay,
HGO6XOI[I/IMBI B Ka4yeCTBEC MeTOILOHOFI/I‘ICCKOﬁ MMpCaAIIOChIIKA JJIA OCBOCHU JUCHUITIINH
€CTECTBEHHOHAYYHOT'O IIMKJIA, & TAKXKE JIJI1 OCBOCHHUS TEX JAUCIUILTUH MPO(ECCHOHATLHOTO ITUKIIA, JIJIS
KOTOPBIX Tpe6yeTcsl S3HAHUC W BJIAACHUC MCTOJAMHM MATCMAaTUYCCKOI'O aHajiu3a U MOJACIIMPOBAHUA,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS, IPUMCHCHNE aHATUTHUCCKUX M YUCIICHHBIX
MCTOAOB PCIICHHUA IMOCTABJICHHBIX 3a/1a4.

3 Komnerenunu o0y4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA
AUCUHMILIMHBI M TVIAHUPYEMbIe Pe3yJbTaThl 00yYeHUs

B pe3yJbTaTe OCBOCHUA MOUCHUIIJIMHBI «MarteMaTuka 06yqa101111/1171c51 JOJIKCH O6J'IaI[aTL
CJICAYIOIUMHU KOMIICTCHIIUSAMM:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIUH

OIIK-1 — cnocoGHOCTH K NPHOOPETEHMIO ¢ 0OIBIION CTEeNEeHbI0 CAMOCTOSITEIbHOCTH HOBBIX 3HAHMIi ¢
HCII0/1b30BAHMEM COBPEMEHHBIX 00Pa30BaTe/IbHBIX H HHGPOPMALMOHHBIX TEXHOJIOIHii

3HaThb - OCHOBHBIC ITIOHATHA U MCTOAbI MAaTEMATHYCCKOI'O aHaJInu3a

Ymethb - KOPPEKTHO BBIpaXKaTh W apryMEHTHPOBAHHO OOOCHOBBIBAThH IOJIOKCHUS IMPEIMETHOU
00sacTH 3HAHWUS U METOJOB MAaTEMATHUECKOTO aHaliu3a JJIsi MMOCTAHOBKU U PEIICHHS KOH-
KPETHBIX NMPUKJIAIHBIX 3a]1a4

Bnaners - HAaBBIKAMM UCIIOJIb30BAHUS JIOTUYECKHA BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
U IIUCBMEHHYIO pedb Ha PYCCKOM SI3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYeCKOH CHMBOJMKOW WM (GOpPMYJIaMH, IyOIIMYHO MPEJCTABIATh COOCTBEHHbBIE U
U3BECTHBIC HAYYHBIE PE3YJIbTAThl, BECTU JUCKYCCHUH;

- HABBIKAMHU M METOJIMKAaMH 000011IeHHUs pe3yIbTATOB PEHICHUS

ﬂHK-l - YMEHHE UCI0Jb30BATb OCHOBHbIC 3AKOHbI €CTECTBCHHOHAYYHbIX JTUCHUIJIMH B
HpO(l)eCCHOHaHLHOﬁ ACATCJIBbHOCTH, IPUMEHATDL METOAbI MATEMATHYCCKOI0 aHA/IU3a U MOAC/IUPOBaHUs,
TCOPECTUICCKOI0 U IKCIIEPUMEHTAJIBLHOT0 UCCIICTOBAHUS

3HaTh - OCHOBHBIE TOHATHS M METOJBl JIMHEWHOW, BEKTOPHOW anreOpsl M aHAIUTUYECKOU
T€OMETPHUU;

- OCHOBHBIE IIOHSATHS M METOJIbl MAaTEMATUUECKOTO aHAJIN3A. TEOPUU IIPENEIOB U HENPEPHIB-
HBIX QYHKIUH, MU PepeHINaTEHOTO U HHTETPAIBHOTO HCYHCIICHUST (YHKIIUH OJTHON U He-
CKOJIBKMX MEPEMEHHBIX, TEOPHH OOBIKHOBEHHBIX U (PEepeHIINATBHBIX YPaBHEHUN U CHCTEM
mud hepeHINaTbHBIX YPAaBHEHMIA;

- OCHOBHBIC IOHATHS WM METOABI TEOPHHM BEPOSITHOCTEM M CTaTUCTHYECKOTO AaHau3a
Ppe3yJIbTaTOB SKCIEPUMEHTA

YMeTh —  peliaTh 3aJlauu 110 H3y9aeMbIM TEOPETHUCCKH pasJieliaMm;




CtpyKTypHBIiI

DJIEMEHT [Tnanupyemble pe3yibTaThl 00yUeHUS
KOMIIETEHIUU
00cyxnath criocoOsl 3¢ dexkTuBHOTO pemmenus auddepeHnnanTbHbpIX YpaBHEHUH U HX
CHCTEM; OIpeAeysATh 3P PEeKTUBHOCTD PeLIeHNs 3a1a4H, TOJIyYCHHOTO C IIOMOIIBIO
YHCIICHHBIX METOAOB; pacro3HaBath 3 PeKTUBHBIE pe3yIbTaThl 00PAOOTKH
9KCIIEPUMEHTANILHBIX JaHHBIX OT HEd(h(hEeKTUBHBIX
Bnaners - IPAaKTUYECKUMH HaBBIKAMH UCIIOIb30BAHMS MAaTEMAaTHUECKUX IOHATUH U METOZIOB

(M3y4aeMBbIX pa3ieiioB MATEMATHKH) MPU PEIICHUM PUKIaTHBIX 33734,

- HaBBIKaMU 0000IICHUS PE3yJIbTATOB PEIICHUS, PE3yJILTaTOB 00Pab0OTKH CTATUCTUYCCKOTO
SKCIIEPUMEHTA,

- crmocobamMH OIEHWBAHUS 3HAYAMOCTH W MPAKTHYECKOW TPUTOMAHOCTH ITONYIEHHBIX
pe3yIbTaTOB




4 CTpyKTYypa U Cco/lepKaHHue QU CUUILTHHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTaBIsIeT 15 3aueTHbIX equnuil, 540 akaj. 4., B TOM 4uCIIe:

KOHTaKTHas pabora — 38,8 akaj. 4acos:

— ayauTtopHas — 32 akaj. 4acoB;

— BHeayauTopHas — 6,8 akana. yacoB
camocTosTeNbHas padora — 479,9 akan. 4acos;
MOATOTOBKA K 3k3aMeHy — 17,4 akaj. yaca,
MOJrOTOBKA K 3aueTy — 3,9 akaj. yaca.
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Pasnea 1. DiieMeHTBI JJMHEHHOH, BEKTOPHOM a/1re0pbl 1 aHATUTHYECKOH reoMeTpHH
1.1. JIuneitnas anre6pa: Matpuiisl u aecTBus Hag HUMU. | 1 | 1 1 17,7 |- camocTosiTeTbHOE N3YUCHHUE - KOHCYJIbTAllUH 110 OIIK-1-
Onpenenurenu KBagpaTHBIX MaTpPHULl, PAHT MAaTPHUIIbL, JUTEPATYPBI — COCTABIICHHE pemenuto KP Nel, 3YB,
oOpatHass Martpuna. Meton [aycca pemienust cuctem KOHCIEKTa «JlokazaTenbCcTBO - npoBepka koHcrnekrta Nel |JITTK-1
TUHEHHBIX  anreOpawueckux  ypaBHeHuid. Teopema CBOMCTB ONIPENETUTENSN, «CBolicTBa —3yB
Kponekepa-Kanennu - BeinosiHeHnue KP Nel «JIunelinas, |onpenenutens,
BEKTOpHasl anredpa u - TpPOBEpPKa BBINOJIHEHUS
AQHAJIUTUYECKasi TEOMETPHSI. (pemrenust) KP Nel
HuddeperunanbHOe HCUUCTICHHUE
DOII»
1.2 BekropHas anreOpa: JymHelHble W HenuHedHbie| 1 (0,5 0,5 8 |- Bemomuenne KP Nel «JIuneiinas, |- KOHCYJIbTallu! o |OIIK-1-
onepalny HaJl BEKTOPAMHU U UX CBOICTBA. BEKTOpHas anrebpa u|pemenuto KP Nel, 3YB,
AHAIIUTUYECKAst reoMeTpusl. |- mpoBepka pemenust KP | AITK-1
Huddepenumansaoe  ucuuciaenue|Nel (yactb — BEKTOpHI) —3yB
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1.3. AHanutmueckas TreomeTpus Ha I1iockoctd u B| 1 (0,5 0,5/M0,5| 10 |- Bemonnenne KP Nel «JIunetinas, |- KOHCYJIbTaIlUU o |OIIK-1-
IIPOCTPAHCTBE BEKTOpHast anreOpa u|pemtenuto KP Nel, 3yB,
aHAIIMTUYECKas reoMerpusl. |- mnposepka pemenus KP|AIIK-1
Huddepenumanboe ucuucienue|Nel (yacte — aHaIMTHY.|— 3yB
OOII» TeOM.)
Hroro no pazneny 112 2/M0,5 | 35,7 KP Nel, koncnekr
Pa3nen 2. BBeqenue B MaTeMaTHYeCKHii aHAIU3
2.1. Tlpemem w HenpepblBHOCTH GyHKIMU oxHoi| 1 |0,5 0,5/M10,5| 10 |- Bemonaenne KP Nel «JIuneliHas, |- KOHCYIbTAIlMH 110 OIIK-1-
[IEPEMEHHON BEKTOpHast anredpa u pemenuto KP Nel, 3yB,
AQHAIIUTUYECKAst TEOMETPHSL. - mposepka pewmenuss KP | JII1K-1
Hudbdepennmnanbaoe nucuucienne |Nel (yacTe — npeessl, — 3yB
@®OII» Hempep.)
2.2. KommuekcHele uyucina. Pemenue anrebpanmyeckux| 1 |0,5 0,5/M0,5| 7,9 |- Bemonnenue KP Nel «JIuHeiiHas, |- KOHCYJIbTallUU 11O OIIK-1-
ypaBHeHul Hajg nojeM C BEKTOpHas anredpa u pemienuto KP Nel, 3yB,
AHAIIMTUYECKAst TEOMETPHSL. - mpoBepka pemenus KP | JIT1K-1
HuddepenunansHoe ncurcienue |Nel (4acTh — KOMIJIEKCH.  |— 3YB
DOI» YHCIIA)
Hroro no pazneny 1|1 1/n1 | 17,9 KP Nel
Paznen 3. luddepennuansHoe ncuucienne GyHKIuM OHOM MepeMeHHOI
3.1. Ompenenenne mupousBogHoW ¢yHkuu B Touke.| 1 |0,3 0,3 4 |- camocTosATeNbHAs paboTa C - KOHCYJIbTallMU 1O OIIK-1-




AynutopHas = =
KOHTaKTHast s S o)
TS N
pabora 4 = ®dopma TeKyIero g = E.
Pasgnen/ tema é (B akaj. yacax) E 5 Bun camocrosaTenbHOU KOHTPOJIS YCIIEBAEMOCTH U 2 = =
JUCIUILTAHBI %l dlewl 5w |2 paboThI IPOMEKYTOUYHOMN = § QE
=| &E| EE |83 aTTecTaluu oS3
5 S = FE |2 g = g
SRR BS99 &
Huddepennna, ero r€OMETPUYECKHUN CMBICIL. JUTEpPaTypOi — KOHCIIEKT «3ajaauy, |pemenuto KP Nel, 3yB,
I'eoMeTpuyecknii 1 MEXaHUYECKUN CMBICI TTPOU3BOJIHOM. MPUBOJAIINE K TOHATHIO - npoBepka pemennst KP [ JIT1K-1
[TpaBuna quddepeHnrpoBanus 1 TabIUIA TPOU3BOIHBIX IPOU3BOIHOW, Nel (wactp — —3yB
- BeimotaeHue KP Ne 1 IIPOM3BOJIHBIE),
- IPOBEPKA KOHCIIEKTa
3.2. JIuddepenmupoBanue HesBHO u mapamerpuyecku| 1 |0,2 0,2 5 |- BemonHeHnue KP Nel «Jluneiinas,|- xoncynbt. mo pem. KP|OIIK-1-
3aJlaHHBIX GbyHKIU. Jlorapudmmueckoe BEKTOpHAs anrebpa u|Nel, 3yB,
g depeHInpoBaHe aHAJIUTUYECKas reoMeTpusl. |- mpoBepka pemenust KP | ATIK-1
Hudbdepennmansioe wucuncinenue|Nel (4acTh — MOCTpOCHHE |— 3YB
DOII» rpaduKoB QyHKIHIT)
3.3. UccnenoBanue ¢yHkuuit ¢ momouipio auddepennn-| 1 {0,5 0,5/10,5| 8,8 |- Bemmonuenne KP Nel - KOHCYJIbTalluU 1O OIIK-1-
aJIbHOI'0 UCUYMCIICHUS pemienuro KP Nel, 3yB,
nposepka KP Nel JTIK-1
—3yB
Hroro no pazneny 1 1/10,5 | 17,8 KP Nel, koucnekr
Hroro ycranoBouHasi ceccust 1|4 4M2 | 71,4 KP Nel
Paznen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OIHOH nepeMeHHOM
4.1. TlepBooOpa3Hnast ¢ynkuus. Heompenenennsrii mare-| 1 |0,2 0,2 43 |- BBITIOJTHEHHE KP Ne2|- koncynbt. o pem. KPP |OINK-1-
rpaJl ¥ €ro OCHOBHBIC CBOMCTBa. Tabiuiia HeompeeneH- «HeomnpeneneHHsli, u|Ne2, 3yB,
HBIX UHTErpajioB onpeaenenHelii uHTerpan, ®OHIL |- nposepka pemenus KP | IITK-1
muddepeHManbHble ypaBHeHUs» |Ne2 (yacTb — Hemocp. —3yB
WHTETD. )
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4.2. OCHOBHBIE METOJIbI HHTETPUPOBAHUS 10,2 0,2 4,7 |- Bommonuenue KP Ne2 - koHCcynsT. mo pem. KP|OIIK-1-
«HeonpeneneHuoii, u No2, 3yB,
onpexaeneHHblid uaTerpan, ®HII, |- nposepka pemenus KP | AIIK-1
muddepeHManbHbie ypaBHeHUsD» | Ne2 (4acTh - METObI —3yB

WHTCTPUPOBAHHS)

4.3. OmnpenencHHbId WHTErpai. 3amayu, npuBomsmme k| 1 |0,5 0,5 9 |- BBITIOJIHCHHE KP No2|- KOHCYJIbTaIlUU o |OI1K-1-

MOHATHIO OmpeJeneHHoro uurerpaina. @opmyna Heioro- «HeonpeneneHHslii, u|peuieHnio KP Ne2, 3yB,

Ha-JleltOHua. CBolicTBa. MeToabl UHTETPUPOBAHUS onpeaenenHelii uHTerpan, ®HIL|- nposepka pemenus KP|IAIIK-1
muddepeHManbHble ypaBHeHNU» |Ne2 (4acTh - BBIUMCIIEHHE|— 3YB

OIIPEAEIEHHOTO
WHTErpaja)

4.4. TlpunoxxeHus onpeaeeHHOTO HHTerpasa 1105 0,5M10,5| 9 |- BBITIOJIHCHHE KP Ne2|- xoncynpr. o pemr. KP|OIIK-1-
«HeonpeneneHHsli, 1| Ne2, 3yB,
onpeaenenHelii uHTerpan, ®OHIL|- nposepka pemenus KP|IAIIK-1
muddepeHManbHble ypaBHeHU» |Ne2 (4acTh MPHIIOKEHHUS|— 3B

OITP.MHT)

4.5. Heco6ctBennbie nHTerpansl. [Ipusnaku cxogumoctu.| 1 (0,5 0,5/M0,5| 9 |- Bemmoauenue KP Ne2, - KOHCYJIbTaIlU! o |OIIK-1-
- camocroATenbHOe  u3yuyeHue|pemennto KP No2, 3yB,
JIUTEPATYPBL: KOHCTeKT |- npoBepka KP Ne2 (wacts|/IITK-1
«IIpu3Haku CXOJMMOCTH [HECOOCTB. MHTETPAJIBI) — 3yB
HECOOCTBEHHBIX MHTETPAJIOBY -POBEPKa KOHCIIEKTA

HTroro no pazneny 12 2/M1 | 35,7

Paznen 5. Iuddepennuanbuoe ucunciaenue pyHkumnii HeckoJbKuxX nepemenunix (OHIT)
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5.1. Onpenenenne ocHoBHBIX moHATHU. [Ipemen wu| 1 0,5 0,5 8,7 |- caMocCTOATENbHOEC  HW3YYCHHE|- POBEPKA KOHCIICKTA OIIK-1-
HenpepbiBHOCT, DHII. OcHOBHBIE cBoiicTBa (yHKLUIA, JUTEPATYPHI: HalnucaHue 3yB,
HENPEPBIBHBIX B 3aMKHYTOW 00JIaCTH. KoHCcriekTa «CBoOWCTBa (PyHKIIHIA, AIIK-1
HENpepbIBHBIX B 3aMKHYTOMH —3yB
o0nacTmy.
5.2. YacTHble MPOU3BOAHBIE U TPOU3BOAHAsS MO Hampas-| 1 |0,5 0,5M10,5| 9 |- BBITIOJIHCHHE KP Ne2|-  koncymprupoBanme 10|OITK-1-
nenuto. KacarenbHas MJI0CKOCTh M HOPMaJIb K IIOBEPXHO- «HeomnpenenenHsii, u |pemenuto KP No2, 3yB,
ctu. ['eomerpuueckuii cmbicn auddepennuana. [IpusHak onpeneneHusii unrerpan, DOHIL |- mpoepka pemenuss KP|AITK-1
¢ depeHIpyEeMOCTH. middepeHranbable ypaBHEHHs | Ne2 —3yB
5.3. IlpousBonHas cnoxHoil ¢ynkiuu. Yactaeie npous-| 1 |0,5 0,5 9 |- BBITIOJTHEHUE KP Ne2|-  xoncynpTupoBanue 1o |OIIK-1-
BOAHbIE U AU(depeHnranbl BHICIINX NopsaakoB. Judde- «HeonpeneneHnsli, u|petennto KP Ne2, 3yB,
PEHLIMPOBAaHUE HESBHO 33JJaHHBIX (YHKIHH. onpenenenHblii unterpan, OHIL|- nposepka pemenus KP|AIIK-1
muddepeHInaTbHbIC ypaBHeHUD» | Ne2 —3yB
5.4. [Tonsitue 00 skcrpemymax ¢GyHKiud MuHormx mepe-| 1 |0,5 0,5/10,5| 9 |- BBITIOJTHCHHE KP Ne2|-  koncymbrupoBanme 10|OITK-1-
MEHHBIX. «Heonpenenenusiu, u|pemieHnio KP Ne2, 3yB,
onpeaenenHslii uHTerpan, ®OHIL|- nposepka pemenus KP|IAIIK-1
muddepeHranbHble ypaBHEHUs | Ne2 —3yB
Hroro no pasneny 12 2/M1 | 35,7 KP Ne2, koncnext
HUroro 3umuss ceccus 14 42 | 71,4 3auer OIIK-1-
3yB,
IE]HK-l —
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AynutopHas = =
KOHTaKTHast s S o)
z S -
pabora 4 = ®dopma TeKyIero g = E.
Pasgnen/ tema 2| (Bakan. yacax) = Buj camocTosTensHOn KOHTPOJISL YCIIEBAEMOCTH U | & & &
JUCUUTIIUHBI Z <l e x| F o= § § paboThI IIPOMEKYTOUHON g § QE
= g =l EE |8 et aTTecTaluu S 2
Sl B & e | O © §
3yB
Pa3znen 6. O0bIkHOBeHHBIE TH(PepeHnAIbHbIC YPABHEHHUS
6.1. OObikHOBeHHBIE nuddepeHanbubie ypaBHeHus| 1 | - 0,5 27 |- BBIIIOJIHEHHE KP No2|-  koncynbtupoBanue mo|OIIK-1-
nepBoro mopsiaka. ['eomerpudeckuii cMmbica muddepeH- «HeonpeneneHHbli, u |pemeanio KP Ne2, 3yB,
LHUAJIBHOTO YPaBHEHUs IIEPBOro nopsaka. Meroasl perie- onpeneneHubii uHTerpay, DHIL |- mpoepka pemenus KP|AITK-1
HUs U epeHIHaTEHBIX YPaBHEHUH TEPBOTO MOPSIKA. middepeHranbable ypaBHEHHs | Ne2 —3yB
6.2. /1Y BBICIINX TTOPSIKOB, CBOJISATINECS K IIEPBOMY 1] - 0,5 28 |- cocraBienue koHcrekTa «J[Y|- koHcympTHpoBanue 1o |OIIK-1-
BBICIIMX THOPSJIKOB, cBoAsImuecs K|pemeHnto KP Ne2, 3yB,
IIEPBOMY», - IPOBEPKaA KOHCIIEKTa JAIIK-1
- BeinoniHeHue KP Ne2 —3yB
6.3. Jluneitnsie nuddepennnanbupie ypaBHeHus N-ro mo-| 1 | - 0,5 28 |- BBITIOJTHEHUE KP Ne2|-  xoncynpTupoBanue 1o |OIIK-1-
psanka. JluneliHoe onmHOpongHOe ypaBHeHHe. DyHaameH- «HeonpeneneHnsli, u |pemenuto KP No2, 3yB,
TajbHas cucreMma pemeHuil. Onpenenutens BpoHckoro. onpenenenHblii unterpan, OHIL|- nposepka pemenus KP|AIIK-1
Heongnoponnoe nuneitnoe ypasuenue (JIHAY), Bun 006- muddepeHIMaTbHbIC ypaBHEHUD» | Ne2 — 3yB
LIero pemeHus. Metoa Bapuanuu NpOU3BOJIBHBIX IIOCTO-
STHHBIX.
JluneliHOE ypaBHEHHE C MOCTOSTHHBIMHU KO3 QHUIIMEHTaMH
6.4. Meroasl pemenus cuctem auddepernuanpabix| 1 | - 0,5 28 |- COCTaBJICHUE KOHCIIEKTa|- KoHCcyibTupoBaHue 1o|OITK-1-
ypaBHeHu 1-ro nmopsaka «Metogsl pemenus cuctem [1Y», |pemenunto KP Ne2, 3yB,
- BeimostHeHue KP Ne2 - mpoBepka KP Ne2 JIIK-1
—3yB
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AynutopHas

= =
KOHTaKTHast g8 o)
TS TN
pabora 4 = ®dopma TeKyIero g = E.
Pasgnen/ tema é (B akaj. yacax) E 5 Bun camocrosaTenbHOU KOHTPOJIS YCIIEBAEMOCTH U 2 = =
JUCLIUILINHBI % lewl Fw |23 paboThI IIPOMEXYTOYHON %é QE
=| &E| EE |83 aTTecTaluu oS3
5 S = FE |2 g = g
SRR BS99 &
Hroro no pasneny - 2 111 KP N2, koncnekT
OIK-1-
3YB,
Hroro neTHss ceccust 1] - 2 111 JK3aMeH ANK-1 -
3yB
Pazgen 7. DjieMeHTHI TEOPUM BEPOSITHOCTEH M MaTeMaTHYeCKOl CTATHCTHKHU
7.1. DneMeHTbl KOMOMHATOPUKHU 2105 0,5/M0,5| 12 |- somonHenue KP Ne3 «Teopus|- xoHcynbtupoBanue 1o |OIIK-1-
BeposTHOCTe. MatemaTtuueckas |pemennto KP Ne3 3yB,
CTaTUCTHKA» JIIK-1
—3yB
7.2. Anrebpa coOwituii. Knaccnueckoe, reomerpuueckoe| 2 |0,5 0,5/M0,5| 12 |- semonaenne KP Ne3 «Teopus|- xoncymprupoBanue 1o |OITK-1-
U CTaTUCTUYECKOE  ONPEIEIIEHUS  BEPOATHOCTH. BeposiTHOCTeH. Maremarnyeckas |pemernio KP Ne3, 3yB,
AKcHOMaTHKa TEOPUH BEPOSTHOCTEMN. CTaTUCTUKA» - nposepka pemenus KP|/ITK-1
Ne3 —3yB
7.3. Teopembl cilOXEeHHS U YMHOXeHUsA. YcioBHas| 2 | 1 1 15 |- Bomonnenue KP Ne3 «Teopus|- xoHcynbtupoBanue 1o |OITK-1-
BEpOSTHOCTH. DOpMyITa TIOJIHON BEpOSTHOCTH U (popmyIia BepoaTHocTed. Maremarnueckas |pemennto KP No3, 3yB,
baiieca. Cxema bepnymnu, npubmmxenus Jlammaca wu CTaTUCTUKA» - nposepka pemenus KP|AIIK-1
[Tyaccomna. Ne3 —3yB
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AynutopHas = =
KOHTaKTHast g8 o
S -
pabora 4 = ®dopma TeKyIero g = E.
Paznen/ Tema 8| (Baxam wacax) | & & Bun camocrositenbHON KOHTPOJISL YCIIEBAEMOCTH U | & & &
JTUCLUIUIMHBI Z o T § § paboThI IPOMEKYTOUHON ?% QE
=| &E| EE |83 aTTecTaluu o 5 S
5 S = FE |2 g = g
SRR BS99 &
7.4. lucKpeTHBIE M HENIPEPHIBHBIC CIydaiiHbIe BEWYHHEL. | 2 | 1 1 15 |- Bemonnenne KP Ne3 «Teopusi|- xkoncynbrupoBanue mo|OIIK-1-
Pan w Qynkuus pacrpeneneHuss U IJIOTHOCTb. BeposiTHOCTeH. Matemaruueckas |peteHnto KP Ne3, 3yB,
MareMarnueckoe 0XUAAHUE U JUCHEPCHs], HAYAJIbHbBIE U CTaTUCTUKA» - nposepka pewmenus KP|/JITK-1
LIEHTPaJIbHbIE MOMEHTBHI. Ne3 —3yB
7.5. UsBectHele pacmpeneneHuss u  ux gucioseie| 2 |0,5 0,5/M0,5| 12 |- Bemonnenne KP Ne3 «Teopus|- xoncymbrupoBanue 1o |OITK-1-
xapakTepucTuk. HopmansHoe pacnpeseneHue. BeposiTHOCTeH. Matemaruueckas |petieHnto KP Ne3, 3yB,
CTaTUCTUKA» - nposepka pemenus KP|/ITK-1
Ne3 — 3yB
7.6. MHoromepHsble ciyyaiiHple BenuuuHbl. @OyHKiuu| 2 | 1 1/10,5 | 15 |- Bomonnenne KP Neo3 «Teopwusi|- koHcyiprupoBanue mo|OITK-1-
pacrpeneneHusi, CBOMCTBA. YHMCIOBBIE XapaKTEPHUCTUKH. BeposiTHOCTe. MaremaTtudeckas |pemeruto KP Ne3, 3yB,
DNEMEHTBI TEOPUH KOPPEIALUN CTaTUCTUKA» - mpoBepka KP Ne3 JTIK-1
—3yB
7.7. OCHOBHBIEC TIOHSTHS, TeHEpanbHas coBOKymHocTh u| 2 |0,5 0,5 11,1 |- Bomonnenue KP Ne3 «Teopusi|- koHcynabTHpoBanue 1o |OIIK-1-
BbIOOpKka.  CTaTHCTHYECKME  OLCHKM  IapamMeTpoB BepoaTHOCTEN. Martemarnueckas|pemenuto KP Ne3, 3yB,
pacnpenenenus. ToueuHble U HHTEPBAJIbHbBIE OLCHKHU. CTaTUCTHKAY, - npoBepka KP Ne3, JIIK-1
-KOHCIIEKT I10 pa3Jeiy - IPOBEPKA KOHCIIEKTA —3yB
7.8. JloBepuTenbHble HWHTEpBaJbl Ui mapamerpos| 2 | 1 1 15 |- Bomonnenue KP Ne3 «Teopus|- koHcynbtupoBanue 1o |OIIK-1-
HOpMaJbHOrO pacnpeneneHus. [loHsTne o KpuTepusx BepoaTHocTed. Maremarnueckas |pemennto KP No3, 3yB,
MPOBEPKHU CTATUCTUYECKUX TUIIOTES. CTaTUCTUKA), - npoBepka KP Ne3, JITK-1
-KOHCIIEKT 110 pa3ieny - IPOBEpPKA KOHCIIEKTa —3yB
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—
AynutopHas < =
KOHTaKTHast & 5 o)
TS N
pabora 4 = ®dopma TeKyIero g = E.
Paznen/ Tema é (B akan. yacax) | & 5 Bun camocrosTenbHOM KOHTPOJIs yCIICBACMOCTA M | & g =
=R o
JUCIUILTAHBI N . ; S ® paboThI IPOMEKYTOUYHOMN 528
S| £ 8 EEB |5 55 E
S|2E| EE|8< aTTecTaluu °a s
g & % 2 = | =8 S o
2|8 El 83 (88 g
HToro yctranoBouHasi ceccus 2|6 6/U2 |(107,1
7.9. Kpurnueckas o00iacTb, YpPOBEHb 3HAYUMOCTH,| 2 | - 2 119 |- Bemonnenue KP Ne3 «Teopus|- xoncymptupoBanue 1o |OITK-1-
MoIHOCTh Kputepusi. Kputepuii cornacust [lupcona ans BeposTHOCTe. Maremaruueckas|pemeHuto KP Ne3, 3yB,
TUNOTE3BI O HOPMAIBHOM PaCIpEICIICHUN CTaTUCTHUKAY, - npoBepka KP Ne3, AIIK-1
-KOHCIIEKT I10 pa3eiy -POBEpPKa KOHCIIEKTa —3yB
Hroro no pazneny 2|6 8/M2 |(226,1 KP Ne3, koHCIEKTBI
OIIK-1-
3yB,
Hroro 3umuss ceccust 2 2 119 JK3aMeH AIK-1 -
3yB
HToro mo nucuuiinue 14 18/6 |479,9 1 3a4er u 2 ’IK3aMeHa

M — B TOM ymcCIe, yackl, OTBEJIEHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 Obpa3oBaTesibHbIe H MHGOPMAIIMOHHBIE TEXHOJIOTHH

Peanuzanuss KOMIIETEHTHOCTHOTO TMOAXOJAa IPEIyCMAaTPUBACT HCIOIb30BAaHUE B y4eOHOM
Ipolecce akTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHMS 3aHATUNH B COYETAHUU C BHEAYAUTOPHOU
paboToii ¢ 1IeNBbI0 POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00y4aromuxcs. CoriacHo
1. 34 Ilopsiaka opraHu3aluy M OCYLIECTBJICHUS JESITEIbHOCTH 10 00pa3oBaTeIbHBIM IPOrpaMMam
OakanaBpuaTa BbIciIero oOpasoBanus (yTB. mpukazoMm MOuH P® ot 05.04.2017 r. Ne 301), npu
IIPOBEICHUU Y4eOHBIX 3aHATUH OoOecreuuBaeTcsi pa3BUTHE Yy OOy4yaroIIMXCs HABBIKOB KOMaHJHOU
paboThl, MEXJIMYHOCTHON KOMMYHHKAIIMW, IPUHATHS PELICHUH, JIMACPCKUX KAuecTB, B TOM YHCIE C
Y4E€TOM PETrHOHAIBHBIX OCOOEHHOCTEH MpO(ecCHOHANBbHOW JEATEIbHOCTH  BBIIYCKHUKOB U
norpeOHOCTEl paboToaarenei.

Br1Oupast Ty WM HHY0 TEXHOJOTHIO paboThl C 00y4arOLMMHCS, HEOOXOIUMO UMETh B BUJTY, UTO
HanbopIero 3ggexTa OT ee MPUMEHEHUSI MOXKHO JIOCTUYb, €CJIM YYUTHIBATh LeNd 00pa3oBaHus, HA
peanu3anuio KOTOPbIX JOJDKHA ObITh HampaBiieHa H30upaemasl TEXHOJOIHs, COAEp)KaHUE, KOTOpOoe
MPEICTOUT TepenaTh OOydJaromuMCsi C €€ IMOMOIIBI0, a TaKKe YCIOBHSA, B KOTOPHIX OHa Oyner
HCIOJIb30BATHCS.

B Hamieit paboTe MBI UCTIONB3YEM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexronocuu. Opranuzanus 00pa3oBaTENbHOIO IMpoliecca,
IpearnoiaraeT NpsMYI0 TPAaHCIIIUIO 3HAHUK OT MpenojaBaTels K CTYACHTY (MPEHMYIIECTBEHHO Ha
OCHOBE OOBSICHUTENILHO-WIIIFOCTPATUBHBIX METOJOB OOy4eHHs). YueOHas NesTeIbHOCTh CTYACHTA
HOCHUT B TaKHUX YCJIOBHSX, KaK MPABUIIO, PETIPOYKTUBHBIN XapakKTep.

@DopMbl yueOHBIX 3aHATHI:

- MH(QOPMAIIMOHHAS JIEKIUS — TOCIICAOBATEIbHOE H3JIOKEHHE MaTepualia B JUCIUILTMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPEJCTBAMHU.

- cemuHap (3amura PI'P) — Oecema mnpenonaBarenst M CTYIEHTOB, OOCY)XJIEHUE 3apaHee
MOJITOTOBJIEHHBIX COOOIEHUH MO Ka)KJOMy BOIPOCY IUIaHA 3aHATHS C €AMHBIM JJIS BCEX IepeuHeM
peKoMeH1yeMOi 00s13aTeNIbHOM U JOTIOIHUTEIbHON JTUTEPATYPHI.

- NPaKTUYECKOE 3aHATHE, TMOCBAILICHHOE OCBOCHHIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
MPEUIOKEHHOMY alTOPUTMY.

2. Texmonocuu npobnemnozo obyuenus. OpraHuzanus o0pa30BaTeNBHOIO  Mpolecca
Mpe/roIaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JAaHNE yUEOHBIX MPOOJIEMHBIX CUTYalUi s
CTUMYJIMPOBAHMS aKTUBHOW MO3HABATEIbHOM JIESTEIbHOCTH CTYICHTOB.

®opMbl yueOHBIX 3aHATHI:

- IpobOsIeMHas JIeKIMs — U3JI0KEHHE MaTepHala, MpeJojararoiiee NoCTaHOBKY MPOOIEMHBIX U
JIMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3UYHBIX HAYYHBIX IMOJXOJOB, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3JIIMYHBIMHU MOJICJISIMU UHTEPIIPETALUN U3y4aeMOro MaTepuaia.

- JeKuus «BABOeM» (OMHapHas JeKIus) — HU3JI0KEHHE MaTepuaia B (QopMe TUaIOrMuecKoro
o0IIeHus IByX CTYACHTOB (3apaHee MOATOTOBUBIIMXCS) MM CTyJIEHTa W IpernojaBaTens (Hampumep,
PEKOHCTPYKITUS IUATIOTa UCTOPHYECKUX JTMYHOCTEH — CBUAETENEH OTKPBITHSI KaKOTO-THO0 HAYYHOTO
(baxTa; «Ky4CHOTO» H «IIPAKTUKaA» U T.JI.).

- TIpaKTUYECKOe 3aHATHE B (hOpME MPAKTUKyMa — OpraHu3aIus yueOHO# paOoThI, HAaIpaBICHHAS
Ha pelIeHHe KOMIUIEKCHOH yueOHO-TI03HaBaTeIbHOM 3a1auu, TpeOyIoLel OT cTyleHTa MPUMEHEHUs
KaK HayYHO-TEOPETUIECKUX 3HAHUH, TaK M MPAKTHYECKUX HABBIKOB.

- caMocTosTenbHas paboTa (C KOHCYJIbTALMSAMH MpEenojaBaTelisi) Ha OCHOBE KeWc-MeTona —
oOydeHne B KOHTEKCTE MOJAENUPYEMOM CHUTyalllH, BOCHPOU3BOJSAIIECH peabHble yCIOBUS HAYYHOM,
MPOU3BOICTBEHHON. OOyuaronyecs TOJKHBI MPOaHAIM3UPOBATh CHUTYallMio, pa3o0parbcs B CYTH
mpoOJIeM, MPEIOKUTh BO3MOKHBIC PEIICHHUs W BBHIOpATh JIydmiee w3 HUX. Kelcwl 0asupyroTcs Ha
pearbHOM (paKTHUECKOM MaTepHalie Ui ke NMPUOIMKEHBI K peabHOM CUTYaIuH.

3. Texnonozuu npoexmnoeo o6yuenusi. OOpa30BaTEIBHBINA MPOIECC TIOCTPOCH B COOTBETCTBUU C
JITOPUTMOM IIO3TAITHOTO PEICHUsI TPOOJIEMHOM 3a/1aur WM BBIMOIHEHUS yueOHoro 3ananus. [Ipoekt
IPEANoaraeT  COBMECTHYIO  Y4eOHO-IIO3HABATENBbHYI  JAEATENbHOCTh  IPYNINbl  CTYAEHTOB,
HaNpaBICHHYI0 Ha BBIPA0OTKY KOHIICTIMKM, YCTAHOBJICHHME Ieiel M 3agad, (OpPMYIHPOBKY
OKU/Ia€MBbIX DPE3yJbTAaTOB, ONpEIENCHHE NPUHIMIIOB M METOJUK pEIIeHHs IOCTaBJIECHHBIX 3ajad,



IUTAaHUPOBAHUE X0Ja pabOThl, TOUCK JOCTYMHBIX U ONTUMANBHBIX PECYPCOB, MOATAMHYIO PEATU3aLUI0
IJIaHa paboThI, MPE3CHTAIUIO PE3yIbTaTOB PabOThI, UX OCMBICIeHHE U pedrekcuto. [Ipumensercs B
OCHOBHOM JUJIs1 Iepexojia KOMIIETEHIIUU Ha YPOBEHb BJIa/ICHUSI.

OCHOBHBIE THITHI IPUMEHSIEMbIX HAMH B 00pa30BaTEIbHON JEATEIIEHOCTH IPOCKTOB:

Hccneoosamenvckuti npoexm — CTpyKTypa npuOiImkeHa K (GopMary HaydyHOTO HUCCIIEIOBAHUS
(T0OKa3aTenbCTBO AKTYaJbHOCTH TEMBI, ONPEICIICHHE HAy4HOW mpoOJeMbl, mpenMera U 0OBeKTa
UCCIIeIOBaHMs, IeJied W 3a/ady, METOJO0B, HCTOYHUKOB, BBIABI)KCHHE THIOTE3bl, 000OIICHHE
pE3yJIbTaTOB, BBIBOJBI, 0003HAYEHHE HOBBIX MpoOieM). Pe3ymbrarom sBiseTcss ydeOHas KapTa IO
MOJIYJIIO Halel 06pa30BaTeIbHONU MPOrPaMMBI.

Teopueckuii npoexm, IPEANONATAIONINN B OTIUYHE OT MPEIBIAYIIET0, KOHEUHBIH MPOAYKT B
CIIEIYIOIIUX BapuUaHTaX — ra3eTa K HCTOPUYECKH 3HAYUMOMY «MAaTEMaTHYECKOMY» COOBITHIO
(mpazmuuk ducna «[lu» U T.0.); «MaTeMaTUYecKas» OTKPBITKA (CBOETO poaa ydeOHas KapTa, TOJIBKO
HedopMaIbHO, KpacouyHO 0OpMIICHHAS; BUICOPONIHK « S Haydy Bac pemars ...» U T.I1.

HUnghopmayuonnviti npoexm — ydeOHO-TIO3HABATENbHAS JICATEIBHOCTh C SPKO BBIPAKECHHOM
ABPUCTUYECKOIN HAMpaBICHHOCThIO (MOMCK, OTOOpP M CHCTeMaTu3auus HHpOpMalMU O KaKOM-TO
00BEKTE, 03HAKOMJICHHE YYaCTHHKOB MpPOEKTa ¢ 3TOW HWH(pOpmammei, ee aHaiu3 U 0000IIeHue W,
HAKOHEII, PE3CHTAIHS 0 MPAKTHYECKOMY MPHIOKEHHUIO).

4.  UHpopmayuoHHO-KOMMYHUKAYUOHHbIE — 00pazoséamenvHvle  mexHoaoeuu. OpraHu3amus
0o0pa3oBaTeNpHOr0 TMpoIlecca C TMPUMEHEHUEM CHEIUAIU3UPOBAHHBIX MPOrPAMMHBIX Cpel U
TEXHUYECKHUX CPEICTB paboThl ¢ mHpopMarmeil (mHpopmalmonnyio cpeny yausepcurera MOOAYC
MOODLE).

@dopMbl  yUEOHBIX 3aHITHA C HCIOJB30BAaHHEM HWH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUH:

JIeKius-BU3yaIM3ammsi —  HW3JI0KCHHE  COJEPXKAaHUS  COMPOBOXKMACTCS  NPE3CHTAIHCH
(memoHcCTparueil yueOHbIX MaTEepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHUCTEMax, B T.U.
WUTIOCTPATUBHBIX, TPaQUUECKUX, ayAHO- ¥ BHICOMATCPUAIIOB).

[IpakTuueckoe 3aHsATHE B opMe MPE3EHTAIMH — MPEACTABICHHE PE3yIbTAaTOB MPOEKTHOW HIIN
HCCIIeIOBATEIILCKOM JICITETLHOCTH C MCIIOIh30BAaHUEM CITCIIUATH3UPOBAHHBIX TIPOTPAMMHBIX CpPe].

6 YueOHO-MeTOAMYeCKOe o0ecleyeHrne CAaMOCTOSATeIbHOM padoThl 00y4aroUIuXxcst

[lo nucununiuHe «MaremaTtuka» NpeIyCMOTpPEHAa BHEAayAMTOpHAs CaMOCTOsTElIbHas padbora
oOyJaronuxcsi, MpOBOMMAsi B BHJI€ CAMOCTOATEIBLHOTO M3yUEHUs JUTEPATyphl U MH(YOPMAIIMOHHBIX
pecypcoB, a Tak)Ke B BHJI€ PEIICHUS TUIIOBBIX 3a/1a4 MIPH BBIMOJIHEHUN KOHTPOJIBHBIX paloT.

Ilpumepnvie konmponavhoie pavomut (AKP):

AKP Nel «J/IuneiiHasi, BekTOpHas ajrefpa M  aHAJIUTHYeCKasi reoMeTpHs.
Judpdpepenunanbaoe ucuuciaenne @OI»

3aganue 1.
Pemmre cucremy Tpemsi cmocobamu: a) mMaTpuyHbIM crnocobom; 0) mo ¢opmynam Kpamepa; B)

MertozioM ["aycca

X—2y—-3z2=3,
3X+y—-22=9,
2x -3y +5z2 = 4.

3ananmue 2.
1) Haiizure yron Mexmay BeKTopamu @ M b, ecu @ = (2; —l), b= (— 2 2).

[Toctpoiite naHHbIE BEKTOPHI B cucteMe koopauHaT OXxy, a Takke BEKTOPbI, U300pakarolue:
2a+b,a-3b.
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2) YKaxuTe Cpead HIDKCIPUBEICHHBIX BEKTOPOB OpPTOTOHAIbHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTAaHAPHBIC: a= (— 3-1 4), b= (2,-2;1), C= (2; %; —gj, d= (7;11;8).  Bbruucaute

IJI0IA (b MapajuiesiorpaMma, MOCTPOSHHOTO Ha BEKTOpax buc.
3ananue 3.
Hamnucars ypaBuenue npsmoir AB , eciu A(—l; 2; 3), B(— ik 2;—1). BpruucauTe paccrosiHue OT TOUKH
A 3TOM NpsMOM 10 INIOCKOCTH, IPOXOIAILIEH Yepe3 TOUKY B, nepneHaukynsipHO BEKTOpY N(O;-3; 9).
3aganue 4.
IIpuBeuTe K KAHOHUYECKOMY BUJY M OCTPONTE KPUBYIO X° —4X+2y* —4y =0

3aganue 5.
Brruncivre npeaenst:

1+4x—x* . 3x-arcsin 2x . NJ2x—1-+5
x—3 '

a) li Im—' 0) I|m—3;B) lim

x>o X 4+ 3x? + 2x* x>0 COS X — COS~ X x—3

3ananmue 6.
2
. y d°y . 2 X =ctg2t,
Halimure — u —— g GyHKUMIL: a) y=e ) 3] ]
dx  dx’ by )y ) {y = In(sin 2t).
3ananmue 7.
. . 2X—7 .
CocTaBbTe ypaBHEHUE KacaTEIbHOM K KPHBOM: y=— 1 B TOUKe Xx,= -1l. Hapucyiire
X —

KacCaTCJIbHYIO U KPUBYIO.

AKP Ne2 «Heompenesjennblii m onpenejeHnsiii marerpan, ®HII, nupdepenunaibubie
YPaBHEHHUSD)

3aoanue 1. Beruucnure HCOMPCACIICHHBIC NHTCTPAJIbI

1)J'(1+tgz3x)dx; Z)J' 3-5x

VBX + x?

3aoanue 2. Beraucnure onpeeneHHbIe HHTETPAITbI

dx ; 3)Iarcsin5xdx; 4) Iln X

1
) [t

3aoanue 3. Haiinure miomaab GuUrypsl, OrpaHMueHHON JTMHUAMU:

1) [(@-sin2x)*dx; Z)I

O 0 | N

Xy=6, x+y—-7=0.

3aoanue 4. BolauciuTh HECOOCTBEHHBIM HUHTCrpaJl UJIN YCTAHOBUTD €0 paCXOAUMOCTb:

" ¢ dx
1)£x3e dx. !W

3aoanue 5. Haiitn u IIOCTPOUTH o0acTh OIIpeEICHUS GbyHKIIN
z =In(4—x* — y*) —arcsin(2 - y).

3aoanue 6. Haiinute 4acTHbIE MPOM3BOAHBIC MEPBOTO MOpsAAKa (DYHKIHH:
+y

z=3xy® —sin(x® +y) + X
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3adanue 7. Haitaure rpaaueHT cKaispHoro nois U= X’ + y® —z° u ero mozayns B Touke M (1,—1;2).

3adanue 8. Haiity HauMeHbIlee W HauOoJbIIee 3HAYeHHE (GYHKIMH Z =X —Xy+2y° +2y+1
B obmactu D: x+y=-5 x=0; y=0.
3adanue 9. Pemiuth mudepeHninanbHple ypaBHEHUS TIEPBOM CTETICHH

A) xy' -4y —x2.Jy =0.
B)ysin=ylny, »(3)=e
B) x(y? —Ddx + y(x* —=1)dy = 0.

3aoanue 10. Pemuth MMHEHHBIC HEOAHOPOAHBIC AU DepeHIInaTbHOE YPAaBHEHHE C IIOCTOSTHHBIMHU
KodppunreHTamMu

a)y"—3y' + 2y =(4x+9)e*, 6) y"+4y' +8y = (x+2)cos3x

3aoanue 11. Pemutb 0MHOPOIHYIO CUCTEMY TU(PepeHIINATBHBIX YPaBHEHUN:
x'=6x—y,
Vi =x+4y.

AKP Ne3 «Teopusi BeposiTHOCTeii. MaTeMaTH4yecKasi CTATHCTHKA

1. B ypue 12 mapoB. Cpenu 3tux mapoB 3 Oenbix U 9 depHbIXx. KakoBa BEpOSTHOCTH TOTO, YTO
HayJa4dy BbIHYTHIN IIap OKaXXeTcst OesbiM?
2. B pammoctyauu Tpu mukpodona. J[i1s KaKa0ro u3 MepBeIX IByX MUKPO(OHOB BEPOSTHOCThH TOTO,

YTO OH BKJIIOUYEH B JaHHBIH MOMEHT, paBHa 0,45, a nist tperbero — 0,9. Haiftu BeposiTHOCTH TOTO,
YTO B JIAaHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(QOHA.

3. B mponaxe umerotcs Oenble 1 KOpUYHEBBIE Sillla B COOTHOIIEHUH 2:3, IpuyeM Mpou3BoaAcTBO 60%
6enbix 1 71% KOPUYHEBBIX SUII TATUPYETCS THEM, MPEAIIECTBYIOIINM JTHIO TTPOJIaXH, a OCTaJIbHBIC
giflla 1aTupyroTcs Oojee paHHUMH unciaamu. [lokymarens 3aka3bIBaeT silia, JaTHPyeMble THEM,
MPEANIECTBYOIIMM JTHIO MPOAaKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOSITHOCTH TOTO, YTO €My
MPOJAAYT PEUIeTKy OeNnbIX suil?

4. TenedonHas cetb yupexnaeHus obcimyxuaer 200 aboHeHTOB. BeposSTHOCTh TOro, 4TO B TEUEHHE
MUHYTbI BHYTPH 3TOU CETH KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BEpOSATHOCTb TOTO, UTO B

TeueHne MUHYTHI OyzeT 5 3BoHKOB? KakoBa BEpOATHOCTh TOTO, YTO B T€UEHHWE MUHYTHI OyIeT HE
6oxee 5 380HKOB? HaiiTu HauBeposTHEHIIIee YICIO 3BOHKOB B TEUEHNUE MUHYTHI.

5. 3Baman psanx pacrnpenenieHus ciaydaiiHoW BenmuuuHbl X. HaliTh Maremartnueckoe OXKuJaHUE,
JMCTIEPCHUIO U Cpe/IHEee KBaJIpaTuyeckoe OTKIoHeHHe. [locTponTts GyHKIMIO pacipeaeneHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
6. Jlns HempephIBHOW CIydaifHOW BENWYHMHBI 3ajaHa (YHKIHS PacHpeesCHHs F(X). Tpebyercs

HaWTH TIIOTHOCTH pacnpeaciCHud f(X), MAaTE€MAaTUUYCCKOC OXWAaHUuEC, OHUCICPCUIO0, CPEAHEC

KBaJIpaTUYECKOE OTKJIOHEHUE. BBIYMCINTH BEPOATHOCTH TOTO, YTO OTKJIOHEHHME CIIy4alHOMN
BEJIMYMHBI OT €€ MaTeMaTHYecKOro OXHuJIaHus OyneT He Oojee CpeaHero KBaapaTUYECKOTo
otksoHeHus. [TocTpouTs rpaduk GyHKIMA.

0 ,  x<0
F(x) = l-(1—cost) , 0<x<Z
2 2
1 )
X>=
2
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7. 3akoH pacHpeiesieHuss CUCTEMbl IUCKPETHBIX CIyYalHBIX BEJIWYUH (X,Y) 3aJaH TaOIHUIIEH.

Haiitn kosddunment koppensiuu I, ¥ BEPOSITHOCTH IIOIAJAHUs CIy4aiHON BEITMYNHEI (X ,Y) B

obmnacte D.
0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}
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7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpoOBECACHUSA l'[pOMe)KyTO‘{H()ﬁ arrecranmumn

a) IliiannpyemMble pe3y/ibTaThl 00y4eHHsI H OLICHOYHbIE CPeICTBA I IPOBeCHUsI IPOMEKYTOYHON ATTECTALIUM |

CTpyKTypHBIH
PYKLYP [Tnaaupyemblie pe3ynbTaThl
AIIEMEHT
o0y4eHus
KOMIIETCHITHH

O1neHOYHBIC CPEACTBA

OIIK-1 — cnocoGHOCTH K NPHOOPETEHHIO C 0OJIBIION CTENEHbIO CAMOCTOSATETbHOCTH HOBBIX 3HAHMIA C HCNIO/IL30BAHMEM COBPEMEHHBIX 00Pa30BaTe/IbHBIX U

HH(OPMALMOHHBIX TEXHOJIOT U

3HaThb - OCHOBHBIC TIIOHATHA W  MCTOIbI
MaTeMaTUYCCKOI'O aHaJIn3a

1. ®opMyIUPOBKU OCHOBHBIX T€OpEM (CBOMCTB, MPU3HAKOB M3YYa€MbIX MOHATHH, HEOOXOJUMBIE U
JOCTaTOYHbIE YCIOBHSI) B U3y4aeMbIX pa3zeiax Kypca.

2. Meronbl pacKpbITUs HEONPEJENCHHOCTEH, BBIACHEHHS HENPEPbIBHOCTH (DYHKIUM OJHOM
IIEPEMEHHOM.

3. AropuT™ NpHOIMKEHHOIO BBIUMCIIEHUS (YHKIMHU C MOMOLIbI0 JuddepeHnnana; HanucaHHs
YpaBHEHHUs KacaTeabHOU MPsIMOH (TJIOCKOCTH).

4. ANropuT™M HOJIHOTO MCCIIEOBaHUS (PYHKLIUU.

5. MeToapl BBISICHEHHS KJIACCOB HMHTETPHPYEMBIX (DYHKIMI, a TakKe METOAbl MHTETPHUPOBAHHUS
OCHOBHBIX KJIaCCOB (DYHKILIUH.

6. CriocoOBbI BBISICHEHHS CXOJIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB

VYmeTn - KOPPEKTHO BBIPAKATh U
apryMeHTHPOBAHHO 00OCHOBBIBATH
TIOJIOXKEHHS TIPEJMETHOM 001acTH
3HAHUA U METOAOB MAaTEMATUYCCKOT'O
AHAJIN3a JUIS TIOCTAHOBKH U PEILCHUS
KOHKDPETHBIX ITPUKJIAJHBIX 3314

Ilpumepnuie 3a0anus u 3a0auu
3aganmne 1. CocTaBpTe AITOPUTM PEIICHHUS .. ... 33]]a49H.
3anaua 2. Berauciute npezen o npasury Jomurans lim w
X—>2 x2 —4
3aganne 3. Chopmymupyiite HEOOXOIUMOE YCIIOBHE IKCTPEMyMa (DYHKITUH OTHOH ITepeMEHHOM.
3amaya 4. KakoB reoMeTpuuecKuii CMBICI ONPEIEIEHHOT0 MHTErpana OT JaHHOH (yHKIMHM B JaHHOM HHTEpBalie B
JIEKapTOBOM cCHCTEME KOOpAUHAT?
3ananme 5. [ToxymaiiTe, C MOMOIIBIO CPEACTB KAKOTO pa3ziesia MaTEMAaTHKN MOXKHO PEIINTh CIEeTYIONIyI0 3a1ady.
«Jlmst yOopku cHera Ha yJIHMIaX TOpOJia UCTIONB3YIOTCS CHETOyOOpodHbIe MaMHEL. OHU PabOTAIOT B TEYEHHE CBETIIOTO
BpEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOsSHHON ckopocTblo ybopku cuera 400 (m%/1). Msmenenue oObema cHera,

ds 2
— =120 -5,
dt _meS(I)

I A —
— 00beM cHera (B M%), BeImagmiero 3a Bpems t (B yacax), 0<1<24. B yomenrt spemenn’ = O na yimmax ropona nexur

S(I) . »

BBIMTAJAONMIET0 HA YJIUIIBI TOPOJa B TOPOAC B TCUHEHHUE CYTOK, MOKHO OIMMCATh YPaBHCHUEM

1000 M3 cHera. YcTaHOBUTE COOTBETCTBHE MEKIY BpeMeHeM t M 00beMOM CHera, JIEKaIero Ha yIuIax ropoaa
CoCTaBbTE MATEMATHIECKYIO MOJICIIb STOW 3a1a4M U PEIInTE e€.




CrpyKTypHBII

[Inanupyemslie pe3ysIbTaThl

JJIEMEHT O1eHOYHBIE CPEJICTBA
o0y4eHus
KOMIIETCHITHH
Bnangets - HaBBIKAMH MCIIOJIL30BAHUS JIOTHYECKH | IIpumepnvie npakmuueckue 3adanun

BEPHO, apTyMEHTHPOBAHO M SICHO CTPO-
UTh YCTHYIO M THMCHBMEHHYIO pedb Ha
PYCCKOM $sI3bIKE, TOTOBUTH M PEAAKTHPO-
BaTb TCEXHHUYCCKHUC TCKCThI C
MaTeMaTHIeCKOH  CHMBOJHKOH WM
dbopMysiamMu, MyOJUYHO THPEICTABIATH
COOCTBEHHBIE 1 U3BECTHBIC HAYUHBIE pe-
3yJIbTATHI, BECTH TUCKYCCHU;

- HaBBIKAMU M METOAMKAMH O0OOIIEHUS
Pe3yJIbTaTOB PELICHUSI

3aganme 1. Cucremarm3upyiite 1 0000IIMTE BCEe KITFOYSBBIC MOHATHSA M MPUEMBI PEIICHHUS THIIOBBIX 3aJad IO TeMe
«IIpomsBoanas» u «IIpumeHeHne MPOM3BOAHON NPH UcCiIeI0BaHUN QYHKIMI». Pe3ynbraT oopMure B BUae TaOIIUIIbL.
3amaua 2. J{ng pemieHus 3aiadM ceilaiiTe CXeMaTHYECKUI 4epTeX M MOJMy4HuTe (YHKIMOHAIBHYIO 3aBHCHMOCTH MO
yKa3aHuIo K 3anade. Haliaure obnacTh onpeneseHus 3Toi (GyHKIUM 1O CMBICIY 3a/add. Beluucinure 3HaYeHUs: 3TOM
GYHKIMM TIpH TpeX pa3lMyHbIX 3HA4YEeHUWsX apryMmeHta. Mccienmyiite ¢QyHKIMIO Ha HamOoJiplliee W HaMMEHbLIEE
3HaueHus1. OTBETHTE HA BONPOC 3a/1a4H.

«Cedenne TOHHETS HMeeT (HOpPMyY NPSIMOYTOJIbHIKA, 3aBEPUICHHOTO Moaykpyrom. Ilepumerp cedenust 18 m. [Ipn kakom
panuyce MOoJyKpyTa IUIOIa b ceueHHs OyeT HanOobIe?»

OG603HaYBTe pajUyC MOMyKpyTa yepe3 I 1 BhIpasuTe miomans S cedenns kak gpynkmmo ot F @ S =S(r).
3amanme 3. Ha xakoli BbIcoTe I HajJ LEHTPOM KPYIJIOTO CTOJNA pajguyca a cjleqyeT MOMECTHTh JIaMIly, YTOOBI

OCBEILICHHOCTh Kpasi cTona Obutla HamOoumbineit? (CaMOCTOSITENIFHO MPOAHATU3UPOBATh - 3HAHUS, METOABI KaKoro
pasjerna MaTeMaTHKU NOTPeOyIoTes Ul pellleHHs! JaHHOH 3a/1a4n).

I[HK-]. - YME€HHE UCITI0JIb30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIHUIIJIMH B HpO(l)eCCHOHaH])HOﬁ AEATCIBbHOCTH, IPUMEHATb METOAbI
MATEMATHYIECCKOI0 aHAJIN3a U MOJACJTUPOBAHNA, TCOPETHIECCKOI0 U IKCIICPUMECHTAJTBbHOI0 MCCJICAOBAHUA

3HaTh

- OCHOBHbIE TOHATHS W  METOIbI
JTUHEWHOH, BEKTOPHOH anreOpsl U
AHAJIMTUYECKOU F€OMETPHUU;

- OCHOBHbIE TOHATHS W  METOIBI
MaTeMaTHYECKOr0  aHalu3a: TEOpUH
NpPEZeNIOB M HENPEepBIBHBIX (DYHKIINH,
TG PepeHINATLHOTO U UHTETPATLHOTO
ucuncineHnss (QyHKOIUHA OJHOW W He-
CKOJIbKUX NEPEMECHHBIX, TEOpHH
OOBIKHOBEHHBIX U} hepeHITnaNbHBIX
ypaBHEHUH W cucTeM auddepeHnanb-
HBIX YpaBHEHUH;

- OCHOBHBIC TTOHSITHS U METOJIbl TEOPUH
BEPOSITHOCTEH U CTATUCTUUECKOTO
aHaJin3a pe3yJIbTaToB IKCIIEPUMEHTA

TeopeTnueckue BONPOCHI 1JIA 3a4eTa M IK3AMEHOB
1 kypc 3umHss ceccusi (3a4eT)
1. Marpuisl u nevictus Haja HUMU. CBOIMCTBA EWCTBUN HA/l MaTPHUIIAMHU.

2. Ompenenutenu | u Il mopsakos. Onpenenurenn N mopsiaka U X CBOUCTBA.

3. Cucremsl IMHelHbIX anredpanueckux ypaBHeHuii (CJIAY) n ux 3anuch B MAaTpUYHOM BHJIE.
4. OOparHast MaTpHUIla U €€ BHIUHCIICHHE.

5. Pemenus CJIAY MaTpuyHBIM METO/IOM.

6. Dopmyisl Kpamepa

7. CxansgpHOe MPOU3BEICHUE IBYX BEKTOPOB U €0 CBOWCTBA.

8. BekTopHOE npon3BeieHNE IBYX BEKTOPOB M €TO CBOMCTBA.

9. CMemanHOe Npou3BeIeHHE TPEX BEKTOPOB U €TO CBOICTBA.

10. OcHoBHast uyiest aHATMTHIECKOH TeOMETPHH, IPUMEHEHNE BEKTOPHBIX MPOMU3BEICHUM.
11. Tlpsimast Ha IIIOCKOCTH. Paszmiynbie BUIBI ypaBHEHUH TPSIMOHN HA MIIOCKOCTH.

12. Yron Mexy npsIMBIMH Ha INIOCKOCTH. PaccTosiHuE OT TOUKH 10 MPSIMOHN HA IIOCKOCTH.
13. Dmuurc u ero cBOWCTBA.

14. Tunep6ona u e€ cBOMCTBA.

15. TTapabona u €€ cBOHCTBA.

16. TInockocTh B IPOCTpaHCTBE. Pa3nuyHbie BUIbI ypaBHEHHH MJIOCKOCTH B TPOCTPAHCTBE.
17. Yrom Mexmy mI0oCKOCTIMH. PaccTosHUE OT TOYKHU 0 MIIOCKOCTH.

18. Tlpsimas B mpocTpaHcTBe. PasnudHbIe BUIBI YPaBHEHHH NMPSIMOM B TPOCTPAHCTBE.
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnaaupyemblie pe3ynbTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

19. BzauMHOe pacmoioXeHHe IIOCKOCTH U MPSIMOH B IIPOCTPAHCTBE.

20. TToBepxHOCTH BTOPOTO MOPSIKA.

21. KpuBas B IpoCTpaHCTBE.

22. ®ynkuus. CrnocoOsl 3ananus. ObnacTs onpeznenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIMH, UX CBOWCTBA, rpaduKy.

23. Ipenen Gpynkuuu B Touke. [Ipenen Gpynkunu B 6eckoHeuHOCTH. OIHOCTOPOHHHUE MPEAEIIBI.

24. beCKOHEYHO MaJible U OECKOHEUHO OoJblINe QYHKIMH, CBSI3b MEX Iy HUMH. CBOWCTBA OECKOHEUHO MabIX
QyHKIIHH.

25. Teopemsl 0 npenenax. PackpeiTie HeonpeieIeHHOCTEH.

26. 3ameyaTebpHbBIC TIPEHCIHL.

27.CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIMH. DKBHBAICHTHBIE OCCKOHEYHO MaJble (YHKIIMH U OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHne K BBIYHCICHHIO IPE/IEIIOB.

28. HemrpepbIBHOCTD (PyHKIIMH B TOUKE. TOUYKH pa3pbIBa U UX KIacCH(UKAIHS.

29. [IponsBomHas QPyHKINH, €€ TCOMETPHUUCCKUI U (PUIUIECCKUI CMBICIT.

30. YpaBHeHUs KacaTelbHOI 1 HopMaiH K KpuBoi. [uddepeHunpyeMocTs QYHKIHH B TOUKE.

31. IIpousBoiHas CyMMBI, Pa3HOCTH, IPOU3BENIeHNUs, YacTHOTO (yHKIMA. [Ipor3BogHas ClI0KHOW 1 0OpaTHON
(byHKINH.

32. InddepennmpoBanmie HESBHBIX U NapaMeTPUUECKH 3aaHHbIX QyHKuMi. Jlorapudmuueckoe nuddepenmpopanme.

33. IIpon3BOAHBIC BHICIIMX TOPSIKOB.

34. Tudpdepennman pynkimu. ['eomerpuueckuii cMbica nuddepenimana. OCHOBHBIE TeopeMbl 0 Auddepeninanax.

35. [Ipumenenne auddepernrana K IpUOIHKEHHBIM BEIYHCICHUSIM.

36. OcHoBHBIE TeopeMbl Au( depeHInaIbHOro ueuncnenus: Pomst, Jlarpamka u Kommn.

37. IIpaBuio Jlonuras.

38. YcnoBust MOHOTOHHOCTH QyHKIHH. DKcTpeMyMbl QyHKImi. HeoOxommuMoe 1 TOCTaTOYHOE YCIIOBHS 3KCTpEMyMa
(hyHKIHH.

39. HaubGonpniee n HanMeHbIee 3HAYCHUS (YHKIIUH HA OTPE3KeE.

40. Beimykiiocts rpaduka ¢pynkunu. Toukn nepern6a. Heo6xoauMoe 1 JOCTaTOYHOE YCIIOBUS TOUEK Meperuoa.

41. AcumnToTsl rpaduka GyHKIHUH.
1 kypc 3umMHss ceccust (3a4eT)

42. TlepBooOpasnas. HeonpeneneHHblil HHTErpai U ero cBoiicTBa. Tabiiia OCHOBHBIX HHTETPAJIOB.

43. OcHOBHBIE METO/Ibl HTHTEIPHUPOBaHHS: 3aMEHA [IEPEMEHHOI U MHTErPHUPOBAHKE 110 YACTSM.

44. OnpeneneHHBIH MHTETPAN KaK MpeJesl HHTErpalibHOM CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — JleiiOanma. OcHOBHBIE CBOWCTBA OIPEAEIEHHOTO HHTErpaa.

46. Bpluncienue onpeneseHHOr0 MHTerpana (3aMeHa NepeMEHHOM, MHTerpUpOBaHUE IO 4acTsaM). MHTerpupoBaHue
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX IIpe/erax.

47. HecoOcTBeHHbBIE HHTETPAJIBI.

48. T'eomerpuueckue U HU3MYECKUE MPUIIOKCHHS ONPE/ICIICHHOTO HHTErpaa.
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnaaupyemblie pe3ynbTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

49,

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.

Ob6nacte ompenenenuss @HII. ITlpenmen, mempeprsiBHOCTH. CBoiicTBa (YHKIHUI, HEUPEPHIBHBIX B OTPaHUYICHHON
3aMKHYTOH 00JIaCTH.

YacTHbIe IPOU3BOIHBIC IEPBOTO MOPSIIKA, X T€OMETPUUECKOE UCTOIKOBAHUE.

YacTHbIe IPOU3BOIHBIE BBICIINX MOPSAKOB.

Juddepenunpyemocts 1 nonublii Auddepenuyan GpyHkuun. MIHBapuaHnTHOCTH GOPMBI TONTHOTO A epeHuaa.
[Mpumenenune nonHoro auddepeHnrana K NpuOIKEHHbIM BraucieHusM. [luddepeHnunansl BRICUIMX MOPSIAKOB.
[MpousBonHas cioxHoi ¢pyHkuK. [lonHas nmpou3BogHas.

JuddepeHurpoBanie HeIBHON (YHKINH.

KacarenpHast IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

OkcTpeMyM (YHKINH ABYX epeMeHHBIX. Heo0Xo1mMoe 1 JOCTaTOYHOE YCIOBHE SKCTPEMyMa.

HawnGosnbree n HanMeHbIee 3HaUCHNS (PyHKINH B 3aMKHYTOH 00J1acTH.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TIOHATHS. 3a1a4H, IPUBOIAIIHNE K AnPEepeHIINATBHBIM YPaBHECHHUAM.
Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH pereHus TudQepeHInansHOro ypaBHEHHS.

VYpaBHEHUS ¢ pa3aeIAIOIUMUCS TEPEMEHHBIMU.

OnHopoanble quddepeHmansHbie ypaBHeHus 1 opsaka.

JIuneiinble ypaBHeHUs. Y paBHeHus bepHysu.

YpaBHeHue B noNHBIX AuddepeHnnanax.

JuddepeHunanbHpie ypaBHEHHs BHICIIHMX MTOPSIIKOB: OCHOBHBIE TIOHSTHSL.

YpaBHeHUsI, JOMYCKAIOIIIE MOHIKEHUE MTOpSAKA.

Jluneiinple nuddepeHnuanbHble YpaBHEHUS BhICIIUX MopsakoB. HarterpupoBanme JIOAY ¢ mOCTOSHHBIMH
KO3 puIreHTaMu.

Jluneiinpie Heomnopoaueie [1Y. Ctpykrypa obmero pemenus JIHIY.

Merton BapHaIy MPOU3BOIIBHBIX ITOCTOSHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHEBIME KO3 PHUIUESHTAMHI U IPaBOl YaCTHIO CIIEIUAIBHOTO BHIA.

Cucremsl au¢epeHInanbHbIX ypaBHEHHH. TeopeMa CyIIECTBOBaHMS M EIMHCTBEHHOCTH pelleHus. Meron
UCKJTIOYEHUS IS PEIISHUS] HOPMaIbHBIX CHCTeM Au(epeHINaTbHBIX YPAaBHEHIH.

1 kypc JeTHsIs ceccusl (AK3aMeH)

OneMeHTH KOMOMHATOPUKH: TIEPECTAaHOBKH, Pa3MEIICHNUS, COUCTAHNUS.

OCHOBHBIE TIOHATHS TEOPHH BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOATHOCTH COOBITHS.

JlevicTBus Hax coObITHAME. Anredpa COOBITHH.

TeopeMsbl CI0KEHUSI U YMHOKEHHSI BEPOSTHOCTEH.

BeposiTHOCTD MOSIBIEHUS XOTS ObI OJTHOTO COOBITHS.

®dopmyna nonHol BeposiTHOCTH U opmy:a baiieca.

Cxema bepnymmm, popmyna bepHyiumn, HanBeposTHelIIee YUCIIO MOSBISHHUH coObITHS A B cxeMe bepHym.
[MTpubmmxenHsle hopmyitsl B cxeme bepryim.

JluckperHas ciydaiiHasi BeIMUMHA M CIIOCOOBI e€ 3ananusi. @yHKUMS paclipeaeaeHus..
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KOMIIETEHIIMH

[Tnaaupyemblie pe3ynbTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

81. Maremarndeckoe OKHIaHNE TUCKPETHON CITydJaifHOI BEJIMYMHBI B €r0 CBOMCTBA.
82. Jlucmepcus QUCKPETHOH CIyYaiHOW BeNWYHHEI U e€ cBoiicTBa. CpeiHee KBaIpaTHIecKoe OTKIOHCHHE.
83. HemnpepsiBHas ciydaiinHas BenuuuHa. CBoiicTBa (yHKIUH pacpeeseHusI.
84. IInoTHOCTH BEPOSATHOCTH HENPEPHIBHON CIIy4aifHOM BEJIMUMHBI U €€ CBOMCTBA.
85. UucnoBble XapaKTepUCTHKH HEMIPEPBIBHBIX CITyYaiHBIX BEIWYHH.
86. PaBHOMEpHBIii 1 OKa3aTeIbHBINA 3aKOHBI paclpeAeIeHHs HENPEPHIBHBIX CIy4ailHbIX BEJIHYHH.
87. HopmanbHblil 3aKOH pacrpeiesieHHs] 1 ero CBOMCTBA
2 Kypc 3UMHAs ceccusi (IK3aMeH)

YmeTs

— pefuiath 3aJa4yu 10 H3y4YaCMbIM
TEOPETHYECKH pa3Jieiam;

— 00cyxaaTh ciocoObl 3P PEeKTHUBHOTO
penIeHus nmudhepeHITnanbHBIX
YPaBHEHUH M HX CHUCTEM; ONPEACIIATh
3(p()EeKTUBHOCTL  pelICHUS  3aJayH,
HOJYYSHHOTO C TMOMOIIBIO YHCIEHHBIX
METOJIOB; pacro3HaBaTh 3(PPEKTUBHBIC
pe3yabTaThl 00paboTku
OKCIIEPUMEHTAIBHBIX  JIaHHBIX oT
HeAPPEKTUBHBIX

IIpumepnvle npakmuueckue 3a0anusa 014 IKIAMEHOG U 3a4ema:
1. Pemmte MatpuuHoe ypaBHeHue X+3(A-B)=4C, rae

SRR MR G

2. PemmTh cucTeMBI TMHEHHBIX anreOpandeckux ypaBHeHUH no ¢gopmymnam Kpamepa, MaTpUIHBIM METOJIOM, METOIOM
laycca:

3X, +4X, +2%, =3
2X; — X, —3Xy =3
X, +5X, + X3 =—2

(13:6), A(221), A(-L0;1), A,(—4;6,-3).

Haiitu: 1) nnuny pebpa Ah, ;7 2) yrox Mexny pedpamu Ak, u Ah, ;

3. JlaHbl KOOpAMHATHI BEPIUIMH HMHPAMUIBI A1A2A3A4 A

3) yron Mexmy pedbpom AA U TPaHBIO Al ;  4) wiomanp rpaHu Al 7 5) 00BeM mupaMuUEL.

B tpeyronsauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTi JyIHHY BBICOTHI U3 BEPUINHBI A.
5. Hamucatp KaHOHWYECKHE U TapaMeTPHUIEcKne YpaBHEHMS MPsIMOii, mpoxonsmeit uepes toukn M(2,1,-1) n K(3,3,-

1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxoasmie uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloka3atk, 4TO MpsIMbIE MapaJlICIbHBI:

X+y—-2z=0
Xx+2 y-1

3 -2
8. Bolunciure npeesnbl:

z
1, (Xx-y-52-8=0
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1+4x-x* 3x-arcsin2x .

a) lim :6) lim ) i Y2 —1-35

x>0 X+ 3x% 4+ 2x" T x2000SX—C0S* X x-2 3
X =ctg2t,

d 2
9. Haitmute 4y I yHKIMi: a) y = e, 6) ]
dx y = In(sin 2t).
10. BeruuciuTh: (1— i)28 .

111. HaiiTi HeonpeaenéHHbI HHTETpa: a)J.sin 3x-cos5xdx, 6) J‘ 1-cosx dx. B) J.( 2x+5)-e*dx.
(x —sin x)?

xdx
Vx? +5
2
13. Haiitn momane durypsl, orpannuennoil mmamavm: X =4, Y° =4X.

_ [g_y2_y2 A3
14. Haiitu 1 mocTpouTh 001aCTh OnpeAeneHns GyHKINU U=y9-X"—y" +(x-y) .

3 .
15. Haiitn nonmerii muddepenmman pyrxmn: 2= X IN'Y —SiN 2xy.

V20
12. BelYncnuTh ONpeieiCHHBIA HHTErpall .[
2

16. HaifiTi 9acTHBIE TPOM3BOJHBIE MEPBOTO TOPSIKA (QYHKIUHA: Z = 5x2y3 + In(x + 4y)

. [y2 2
17. HancaTs ypaBHEHHE KacaTeIbHOU MIOCKOCTH M HOPMaH K NMOBEpXHOCTU Z =4/ X~ + Y~ B Touke (3,4, 5).

18. Pemmre 3amauy Komm: Yy cos® X dy = (y2 +1)dX, y(O) =0.
19. Haiizure obmiee pemenne auddepenrmansroro ypapueans V' + V' = e,
20. Pemuts otHOpOAHYIO cucTeMy AU GepeHINaIbHBIX YPaBHEHHH:
x'=6x—y,
y' =x+4y.
21. Tlpu nocraBke ¢ 3aBoja Ha 6a3y 1000 paxuoNpHUEeMHHUKOB, Y 55 BBILLIM U3 CTPOS JaMiibl. HallTH BEpOSITHOCTH TOTO,
YTO B3ATHII HayAady MPUEMHHUK OyJIeT UCIIPaBHBIM.
22. [lpyHnMaeM BEepOSTHOCTH POJKIEHHS MajlbuMKa M JEeBOYKM paBHbIMH. Haiitm BepostHOCTh TOrO, uTOo cpermu 10
HOBOPOX/ICHHBIX 6 OKaXYTCsl MaJIbUHKaMHU.
23. JlaH 3aKOH pacnpe/ieNieHns TUCKPETHON CiTyJaifHOH BeJIMUMHBL:

X: 10 | 20 | 30 | 40 | 50
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CrpyKTypHBII
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[Inanupyemslie pe3ysIbTaThl

O1neHOYHBIC CPEACTBA

o0y4eHus
KOMIICTCHIIUHN
| pp J01]02]03]02]0.2]
BBIYHCIINTH €€ MAaTEMaTHIECKOEe 0XKUIaHNe, JUCIEPCHIO M CPEIHEE KBaIpaTHIECKOe OTKIOHEHHE.
24. lana GyHKIUS pacTpeie]ICHNs] HETIPEPBIBHOM CITyJaitHON BETUIUHBI X
0 npu x<0
0,25x*(x+3) mpu O<=x<=1

F(x)= 1 npu x>1

Haiitn mioTHOCTH pacupenesneHus f(x), mocTpouTs ee rpaduK, BEPOSTHOCTD MMOMATaHus B 3aAaHHBIN uHTepBan [0,5; 2],
o)
Mx, Dx, —X.
Brianets - IPaKTHYECKMUMH HaBBIKAMU Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

WCIIOJIb30BaHUS MaTeMaTHIECKUX
TIOHSATHH ¥ METOJIOB (M3y4aeMbIX
pa3enoB MaTeMaTHKH) MPU PEeIIEHUU
NPUKJIaIHBIX 337a4,;

- HaBBIKAMU 000O0IIEHHUS Pe3yIbTaTOB
pelIeHus1, pe3yIbTaToB 00paboTKH
CTaTUCTHYECKOTO SKCIICPUMEHTA;

- crloco0amMy OLIEHUBAHUS 3HAYMMOCTH
Y IPaKTHYECKOH MPUTOAHOCTH
MOJYYEHHBIX PE3YJIbTATOB

3anaua 1. [IpoBepuTs, IeKaT 1M TOUKH A(l; 0 1), B(4; 4 6), C(Z; 2 3) u D(lO; 14, 17) B OJIHOH INIOCKOCTH.

3apaua 2. [Ipu nocTpoeHHH BUCAYETO MOCTa depe3 peuky «Tuxas» U BBIICHEHHH HAJeKHOCTH COOPYKCHHUS, CTYACHTHI
CTPOMOTpAJA CTOJKHYJIUCH C PELICHUEM CIIEIYIOLIEH 3a1aun:

Tpoc, mojBenmieHHBIN 3a ABa KOHIA HAa OJMHAKOBOHW BBICOTE, MMeeT (opmy ayru mapabonsl. PaccrosHue mexmy
TOYKaMU KperureHus paBHO 24 M. ['myOmna mpormba Tpoca Ha pacCTOSHHHM 3 M OT TOYKH KperureHus paBHa 40 cwm.
Omnpenenuts TTyOuHYy pornda Tpoca NocepeIHe MEXIy KPeIUICHUSIMH.

3 F=(125)
3apaua 3. Haiitu paboTy cuibsl 3IIEKTPOCTATHYECKOT0 MOJISL, IO IEePEMEILECHUIO IEKTPUIECKOro 3apsiaa
13 TOYKH Ml - (O’ 4 2) B TOYKY M2 - (4’ £ 4).
. X—COSX
lim ——

3aganme 4. [Tokaxwure, uro mpemen *~° X+COSX ge moxkeT OBITH BBHIYHCICH TO TpaBwiy Jlommrams. Haiimure 3TOT
npeJieNt APYruM crnocobom.
3amanue 5. 3aBUCHMOCTh MYTH OT BPEMEHH MPHU MNPSIMOJIMHEHHOM JIBIXKCHHH TOYKH 3a[aeTCsl YpaBHEHHEM

1

3 2
S=—1"+2t°—3, rae S- nyts B M, a { Bpems B c. BoluuciuTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
x)=3-x" o xp = .
3agaua 6. K rpaduky yHKImm f [ ) B €ro Touke ¢ abcuuecoii ™o lr[pOBeIleHa KacaTesibHas. HalTu momans
TPEyroJIbHIKa, 00pa30BaHHOTO KacaTeIbHOW U OTPE3KaMHU, OTCEKAEMBbIMH €F0 Ha OCSAX KOOP/IMHAT.
3agaya 7. B mapke arrpakuuoHoB ropona N OZMH U3 OTPE3KOB TPACKTOPUH IBMKCHHUS MOe31a B «AMEPHKAHCKHX

. S(t) = 4sin(wt + ¢,)

TOpKax» MPeCTaBIseT COOOH CHHYCOUIY: ,Tne A, po 1 @ — N3BECTHBIE YHCTIA.
OnpenenanTh Yyroja HaKJIOHA K TOPU3OHTY MOCETHTENs aTTpakinuoHa J[. B MOMEHT BpeMeHH i ero JABMDKEHHUsS M0 dTOMY
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OTpE3KYy.
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0) Ilopsimnoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTecTallUU, IMOKA3aTeJM M KPHUTEPHH
OLlCHUBAHMUSL:

[TpoMeskyTouHast aTTECTALUS M0 AMCHHUILIMHE «MaTeMaTHKa» BKIIIOYAET TEOPETHUECKHE
BOIIPOCHI, TIO3BOJISIOIINE OIIEHUTh YPOBEHb YCBOCHHUS 00YYAIOIMMUCS 3HAHUH, W PAKTHYECKHE
3aJ[aHus, BBISIBISIIOIINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHUH M BJIaJICHUH, TPOBOIUTCS B hopMe
3adera (1 cemectp) u B hopme dk3amena (2 u 3 cemectp).

DK3aMeH 10 AaHHOW JUCHUIUIMHE MPOBOAUTCS B YCTHOH (hOpMe MO 3K3aMEHAIIMOHHBIM
OuieTaM, KaXIblii M3 KOTOPBIX BKJIIOYACT 2 TEOPETHYECKHX BOIMPOCAa M JIBa MPAKTHYCCKUX
3a/1aHHsl.

Iloka3aTesn U KpUTEPUH OLIEHMBAHUSA IK3aMeEHA:

— Ha OUEHKY «OTJIHYHO» — OOydYaromuiics JeMOHCTPUPYET BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHHE
y4eOHOro MaTepuaina, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3aJlaHusi, CBOOOJHO OMepUpyeT
3HAHUSIMU, YMEHUSMHU, IPUMEHSET UX B CUTYAIUSIX IMOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIGHKY «XOpolo» — OOydYalomuics JIEeMOHCTPUPYET CpPEAHHA YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOECHBI, HO JIOIYCKAaKOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS TMpPU AHAIUTUYECKUX OIEepalusXx,
NepEeHOCe 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OICHKY «YyIOBJETBOPUTEJIbHO» — OOyYarOIIUWci AEMOHCTPUPYET MOPOTOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI€ KOHTPOJLHBIX MEPONPHUITUN JOIMTYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIENbHBIX 3HAHUI, YMEHHUH, HABBIKOB, OOydYarouIuiics
WCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS IIPU ONEPUPOBAHUM 3HAHHMSIMU M YMEHUSMU TPH UX
MEPEHOCE HAa HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/0BJIeTBOPHUTEIbHO»— 00yJaroIuiics 1eMOHCTPUPYET 3HaAHUS He Ooiee
20% TeopeTHYeCKOro MaTepuaia, JOMyCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXKET IOKa3aTh
WHTEJUICKTyaJIbHbIC HABBIKM PEIICHUS MTPOCTHIX 3a/1a4 WJIM HE MOXKET MOKa3aTh 3HAHUA JaXe Ha
YpOBHE BOCTIPOU3BEICHHS U 00bsICHEHUSI HHPOPMAITUH.

Ilokaszamenu u Kpumepuu oyeHUEAHUA 3a4eMA.

- 11 cAa4M 3a4eTa oOydaromuiics nmokassiBaeT cpopmupoBanHocTh KomnereHuuid OITK-
1 u AIIK-1 nmo pa3menam 1-ro cemecTpa, T.e. MOKa3bIBa€T COOTBETCTBYIOIIME 3HAHUA (IO
KpaliHel Mepe, Ha YPOBHE BOCTIIPOU3BEACHUS U OObSICHEHUSI MH(POPMAIIUN ) U UHTEIJIEKTYaIbHbIC
HaBBIKU PELICHUs PEUIOKEHHBIX B Ta0uIe 11.7a) 3a1a4;

- 3a4eT He CJaH, €CIU pe3yJbTaT OOy4EHUS HE JOCTUTHYT, OOy4YaroLIUiicd HE MOXKET
[OKa3aTh 3HaHUS Ha YPOBHE BOCIPOM3BENEHUS U 00bACHEHNU HHPOPMALIUY, HE MOKET I0Ka3aTh
HHTCJUICKTYaJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj1ay.

8 YueOHo-MeTOqMYeCKOE U HH(POPMALHOHHOE o0ecTedeHre TUCIHUTLTMHBI (MOTYJIsl)

a) OcHOBHAs auTeparypa:

1. T'yruna, E. M. Briciias matemaruka : ydeOHoe mocobue / E. M. I'yruna ; MI'TVY. -
Marnutoropck : MI'TVY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyi.
JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show=dcatalogues
/1/1130285/3864.zip&view=true (mara oOpamenus: 23.10.2020). - MakpooObBeKT. -
Tekcr : anexTpoHHBIN. - CBenenus nocTynHbl Takke Ha CD-ROM.

0) JlonoJIHUTeIbHAS JTUTEpaTypa:


https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show=dcatalogues/1/1130285/3864.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3864.zip&show=dcatalogues/1/1130285/3864.zip&view=true

. AxmanoBa 3. C. HeompeneneHHbI HHTErpall: OT TEOPUU K MPAKTHKE [DJICKTPOHHBIN
pecypc]: yuebnoe nocodue / 3. C. AxkmanoBa ; MI'TY. - Marautoropck: MI'TVY, 2015. —
1 3JICKTPOH. OTIT. JTICK (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues
/1/1123520/1304.pdf&view=true. — Makpooobekt. — CBeacHHs J0CTyMHbI Takxke Ha CD-
ROM.

byneueBa, C. B. Maremaruka: WHTrerpaibHOe UCYHCIeHUEe (YHKIHH OJHOU
nepemenHoil. Ilpaktutkym : yweOnoe mocobme / C. B. ByneueBa ; MITVY. -
Marnutoropck : MI'TY, 2018. - 1 osmekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues
/1/1526244/3646.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObeKT. -
Texcrt : anexkTpoHHbIH. - CBenenus noctynusl Takxke Ha CD-ROM.

bynerueBa, C. B. Maremaruka: Jluddepennmansabie ypaBHeHus. [Ipaktukym : yueOHoe
nocobue / C. B. BynsraeBa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 snektpoH. omnT.
JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues
/1/1526956/2815.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObeKT. -
Texcrt : anexkTpoHHbIH. - CBeenus noctymnusl Takxke Ha CD-ROM.

Horosumnuna, O. B. MaTtemaruka: BapraHThl WHAMBUAYAIbHBIX 33JaHUNA U 00pa3lbl UX
pemeHunit : ydeOHO-meTomuueckoe mocobue [mist By3oB] / O. B. HoroBummua ;
Marnurtoropckuii roc. texunueckuit yu-t um. I'. . HocoBa. - Marautoropck : MI'TY
uMm. I'. . Hocora, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1682-1. - 3aru. c TI/ITy.H
JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3993. pdf&show—dcataloques
/1/1532500/3993.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObeKT. -
TekcT : anexkTpoHHEIHA. - CBeneHus nocTynHb Takke Ha CD-ROM.

. Pomanos, II. }O. [luckperHast Matemaruka : yuyeObHoe nocooue / I1. FO. Pomanos, JI. B.
CwmupaoBa, A. E. Mocksuna ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 snexTpoH.
ont. guck (CD-ROM). - 3arm. ¢ turyn. 9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3902.zip&show=dcatalogues
/1/1130214/3902.zip&view=true (mata ooOpamienus: 23.10.2020). - MakpooOBEKT. -
TekcT : anexkTpoHHEIHA. - CBeneHus nocTynHb Takke Ha CD-ROM.

. dy6posckuii, B. B. Maremaruka. BBenenue B mareMaTHuUecKuMd aHaiu3 : y4yeOHO-
Metoaudeckuil komruiekc / B. B. JlyOposckuii, 0. A. U3BekoB, A. A. Pomuukos. -
Marnurtoropck : MI'TY, 2013. - 1 3J'IeKTp0H ont. quck (CD-ROM). - 3ari. ¢ turtyi.
JKpaHa. URL:
https: //maqtu.|nformsvstema.ru/uploader/flIeUpload?name:934.pdf&showzdcataloques/
1/1118952/934.pdf&view=true (nara oopamienus: 23.10.2020). - MakpooObekT. - Tekct
: SJIEKTpOHHBIN. - CBefieHus gocTynHsl Takke Ha CD-ROM.

. XKurapesa, D. P. Maremaruka : yue6Hoe nmocodue / O. P. XKurapesa ; MI'TY. - [2-¢ u3n.,
ucnp. u joi.]. - Marautoropck : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues
/1/1524936/3645.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObeKT. -
Texcrt : anexkTpoHHbIH. - CBeeHus noctynusl Takxke Ha CD-ROM.

bynerueBa, C. B. Marematuka: mnpenensl M HENPEPHIBHOCTh (YHKIMH OJHON
nepemenHoil. [lpaktukym : yuebnoe mocobme / C. B. bymeiueBa ; MITY. -
Marnutoropck : MI'TY, 2017. - 1 3J1eI<Tp0H ont. guck (CD-ROM). - 3arn. ¢ Tury.
JKpaHa. URL:
https: //maqtu.lnformsvstema.ru/uploader/flIeUpload?name=3338.pdf&show=dcata|oques
/1/1138500/3338.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObeKT. -
Tekcr : snextponsid. - ISBN 978-5-59967-1002-7. - Cenenusi HOCTYyNHBI TaKKe Ha
CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=934.pdf&show=dcatalogues/1/1118952/934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=934.pdf&show=dcatalogues/1/1118952/934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues/1/1524936/3645.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3645.pdf&show=dcatalogues/1/1524936/3645.pdf&view=true
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Teopust BepoATHOCTEHM 1 MaTeMaTH4ecKasi CTAaTUCTHUKA: AJIEKTPOHHOE yueOHOe mocodue 1
NPaKTUKYM ¢ JJabopaTopHBIMU paboTamu [DnekTpoHHbIH pecype] / A. B. U3ocos, JI. A.
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Meroandeckue ykaszaHusi sl CTyneHToB | kypca Bcex crmenuanbHocTedl. — MI'TY,
2008. - 16 c.
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I'paueBa, JI.LA. OnpeneseHHbI HMHTErpajl: METOIUYECKUE YKa3aHWs U1 CTYIJEHTOB —
Maruuroropck: 'OV BIIO «MI'TY um. I''M. Hocosa», 2010 — 12 c.

['paueBa, JI.A. DrneMeHThl JTUHEHHON anreOpbl, BEKTOPHOU anreOpbl M aHaTUTHYECKOM
reomeTpun: YuebHoe mocobue. - Marauroropck: ['OY BIIO «MITY wum. I'H.
HocoBax», 2010 — 63 c.

['yruna E.M. JlaGopaTopHblii mpakTHKyM 1o crtatuctiuke ¢ mnpumenenuem EXCEL:
Mertoa. yka3. Juig J1abOpaTOpHBIX PabOT MO MaTeMaTHYeCKOW CTAaTHCTHUKE.-
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2009 — 40 c.

N3ocoB A.B. I'apmonnueckuil a”Hanu3: MeToauueckue yka3aHus M BapUaHTBI 3aJaHUM
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Mastuenko E.II. MccnenoBanue ¢yHkumii m noctpoeHue rpadukos. [IpakTukym. —
Marnutoropek: 'OY BITO «MI'TY um. I'.11. HocoBay, 2011. — 20 c.

CaBymkuna H.®. KomOunatopuka. CoObiTue U BeposTtHocTh. Yacte |
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r) IIporpammuoe obecnieuenne u MHTEpHET-pECypCHI:

Haumenosanue 110 Ne norosopa Cpox neicTBUS TULEH3UI
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager 1?860&}10 PACHpOCTpAAEMOe OeccpouHo
7Zip CBOOOHO pacrpocTpansemMoe | 6eccpoyHo

[Tepeuens HeoOXxoaMBIX UHTEpHET-peCypCoB:

1.

DnekTponHas 0aza mepuoanmyeckux wmi3manuii East View Information Services, OOO
«IBUC» https://dlib.eastview.com/

N

YuuBepcuterckas nHpopmaimonnas cucrema POCCH S https://uisrussia.msu.ru
3. HamwonansHas WHGDOPMAHMOHHO-aHATUTHYECKASI CHCTEMA —

Poccuiickuii  uHIEKC

HayuHoro rutuposanus (PUHLL). — URL: https://elibrary.ru/

4. HOI/ICKOBa}I CHUCTCMA
https://scholar.google.com/

Axanemus

Google  (Google  Scholar). -  URL:

5. Hndopmarnmonnas cuctema — Eqnnoe okHO qoctyna K MHGOPMAIMOHHBIM pecypcam. —

URL: http://window.edu.ru/

6. Oo6pa3zoBaresbublii moptan ®I'BOY BIIO «MI'TY um. I''. Hocosax http://Ims.magtu.ru

7. Poccuiickasa

I'ocynapcrBenHnas

OnbIMoTeKa. Karanorn

https://www.rsl.ru/ru/4readers/catalogues/

8. MexayHapoaHas HayKoMeTpudeckas pedepaTHBHAs W MOJHOTEKCTOBas 0a3a JaHHBIX
Hay4uHbIX u3ganuit « Web of sciencex http://webofscience.com

9 Mamepuanvno-mexHuueckoe obecneuenue OUCYUnIUHbL (M00ys)

MaTepI/IaJ'[BHO-TGXHI/I'-IGCKOG obecreyeHne JUCIHHUITIIIMHBI BKIIIOYACT!

Tun u Ha3Banue AyJAUTOPUHA

OcHalueHue ayuTopun

VY4eOHble ayJIMTOpUN IE
NPOBEIECHUS 3aHATUN JIEKIIMOHHOTO
TUTIA

Jlocka, MyJIbTUMEIMITHBIE CPEACTBA XPAHEHHUS, ITepeaadn
U TpeicTaBieHus HHopMauu

YueOHbIE ayJUTOpUn ISt
MIPOBECHUS MPAKTHYECKHUX
3aHATHUH, IPYMIOBBIX u
WHAUBUAYAIbHBIX  KOHCYJIbTALUH,
TEKYLIETOo KOHTPOJIS u

MIPOMEXKYTOYHOM aTTECTALKU

Jlocka, MyJIbTUME TUMHBIN ITPOEKTOP, IKPaH

Kowmrmiekc metoandeckux pa3paboTok (pa3gaTouyHoro
Marepualia ¥ MEeTOIUYECKIX YKa3aHHii) N\ KOMIUIEKC
TECTOBBIX 3a/IaHUM JJI OJATOTOBKU U TPOBEACHUS
MPOMEKYTOUHBIX U PYOEKHBIX KOHTpPOJIEH

[Tomenienus Uid caMOCTOSITEIHHON
paboThl yyanuxcs

[Tepconanbhbie KOMIbIOTEPHI ¢ TakeTom MSOffice,
BBIXOJIOM B IHTEpHET H ¢ JOCTYIIOM B DJIEKTPOHHYIO
WHGOPMAIIMOHHO-00pa30BaTENIbHYIO CPENly YHUBEPCUTETA

[Tomemenue ans  xpaneHuss u | Hlkadsl ansg xpaHeHus: yueOHO-METOANMYECKON
npopHIAKTHIECKOTO JIOKYMEHTalLluH, y4eOHOTro 000py10BaHMs U y4eOHO-
00CITy )KHUBaHUS y4eOHOTO | HATJISATHBIX TOCOOMIA

000pyaOBaHUS
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