MHHHUCTEPCTBO OBPA30BAHMS U HAYKU POCCUIMCKOI OEJIEPALIMHA
bejtepaibioe rocynapeTsenoe GlomKeTHOE olpasoparenbHOE yupeskienme
BBICIIETO MPOPECCHONANLHOTO 00pazoBaus
«MaruuToropeKHit rocy 1apeTBeHHBIIN TeXHHUECKH yuusepeurer uM, .M. Hocosa»

YTBEPXKJIAIO
Jlexan dakynnrera

o ngz E/A. Ilysankosa
« 8% mexabpd 2015 .

PABOYASI ITPOT'PAMMA JIMCHMITJIMHBI

MATEMATHKA

CriemansHOCTE

21.05.04 TopHoOe aej10

YPOBCI-IB BBICIIETO oGpasonamm — COeNHAJHTeT

Dopma oOyueHus

3a04Hast
DakyabTer Gusnko-Maremaruucckmii hakynbrer
Kadenpa Buicnieit matemarnku No 2

Kype 1a2

MarunuTtoropck 2017



Pabouas nporpamma cocraeiena na ochoe ®I'OC BO no HanpasieHHIo MOArOTOBKH
21.05.04 Topuoe nemo , yraepaiacunoro npukazom MOuH P® ot Ne

PaGouas mporpamma paccMoTpena M ojo0peHa Ha 3acenauun kadgeapwt  Boicwen  aa-
memamuru Ne 2 «17» nosdpst 2015 r.. nporokon No 3,

3as. kadeapoit Ad_j_ii / E.A. [lyzankosa /

PaGouas nporpaMma oo0pena METOAHUECKONH KoMICCHel  Dusuko-smameMamuueckoo ha-
Kyiabmema  «8» jiekabps 2015 r., nportokon Ne 5.

[Mpencenarens j:g / E.A. Ilysanxona /
Cornacoeano:
3ae. kadeapoit Teonozuu, Mapxuieiidepcrozo 0ena u 05602aueHus NoA3HBIX UCKONACMBIX
7z~ /E. AT opbaroea /

Pabouas nporpamMma coctapiena: JoueHT kad. Boicieii maremarikn Ne 2, ki,

f,
Chirrag, .~ [EM. I'yruna/
g
(&4
Pettensent: aouent kad. Boicureit maremariin No 1. k..-M.H.

( Z?é / JI.B. Cyupnosa /



Jlwer pernerpanin wisienennil i onomenni

Hponeiacimns npomemy'mqnou

arrecTaumn

Ne3

Jlara,
Ne Painen Kparkoe cosepkanne Ne nporokona no;';_"ﬂ'
n/n | mporpaMsbl MIMCHEHHS/ A0NONHCHIS 3aceaanmns kadbeapof
Kapeaps
Turyasneit | Tlepeyrnepiacnne 8 cOOTBETCTENN € 03.09.2014 r.,
JMCT M IIMET | WaMenennem crpykTypst MITTY dtf
COrNacoBanns el
P
2. Pazaen 8 AxTyanusauns yyedno-meroanueckoro | 03.09.2014 r.,
H HGOPMAHONNOTO obeceUueHIs o (19
Turyaeneit | Tlepeyraepikienne B COOTBETCTBHR ¢
AMCT W ANCT | H3MeHenuesm Homepa npukaza MOwH 17.11.2015r.,
cornacosanms | PO n aare yesepuacnus ®IOC, a d’/
PILJL racke ¢ Menemmem  umdpa | Ned
HANPaBACHNS
4. Paznen 2. 3.4 | Aktyanmsanus B coorsercramm ¢ | 17.11.2015 .,
yueGuuiM naasom J/
Ne 3
- Painen 7 ARTYa msauns onenounmx cpeacrs juim | 17.11,2015 v,




JIneT pernerpauun ussMenennii 1 1omoanenii

B

JHara.

TEeXHHYCCKOM oDecneueHHu JAHCUHITIHHBI

c
Ne Paznen Kparkoe cozepsxanue Ne nporokona I'Io:lar;u o
n/n | nporpammsi H3MEHEHHA/ JIOTIOTHeH IS 3aceanns s
Kaheapoi
Kateaps
Paznens AKTyau3aiins y4eGH0-MeTo[HUeCKOro 05.09.2018 r., (’f-
5,6,7.8 oGecrieuenns Nel ‘/
2, AKTyamusauus cpefennit o6 yueGHo- | 03.09.2019 r.,
8 METOIHYECKOM obecnevennn | Nel J—
JHCUHTUTHHBL (7
3. 9 Alc‘ryanmauuﬂ CBCICHHH O MaTepHaNLHO- 03092019 r.,

Nol




1 e ocBOeHMSsI AW CIMIIJIMHBI

HensiMu ocBOEHUsT TUCHUIIITUHBI «MaTeMaTuka sIBIsIETCS:
MPUBUTHE HABBIKOB MCIIOJIb30BAHMSI MAaTEMAaTUYECKUX METOJOB HCCIEAOBAaHUS U OCHOB MaTeMaruye-
CKOTO MOJICIMPOBaHUs B Oyaymiei npodeccuu mo WHKEHEPHOMY 00ECIEYCHUIO JeSITeIbHOCTH YeJI0-
BeKa B He/pax 3eMJId MpU IKCIUTyaTallMOHHOM pa3BeKe, 1o0bIue U rnepepadoTKe TBEPbIX MOJE3HBIX
HCKOMIAEMBIX, CTPOUTEIBCTBE U AKCIUTYaTAIMH IMOA3EMHBIX OOBEKTOB PA3IMYHOTO Ha3HAYCHUSI.

2 MecTo THCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO MPOrpaMmbl
NMOATOTOBKH CHIEIHAINCTA

Jucrunuaa b1.6.9. «Martematrkay BXoAUT B 0a30BYyI0 4acTh Oj0ka 1 0Opa3oBaTeIbHOM MPO-
IrPaMMBl.

Jlyia u3ydeHus: TUCUUIUIMHBI HeOOXOIMMBI 3HAHUS U yMEHHUA, CPOPMHUPOBAHHBIE B PE3yJIbTaTe
M3YYCHHUH JUCIUILIAH: «AJsreOpa u Havana aHaimza», «['eoMerpus» B 00bEME MpOrpaMMbl CPEAHEH
LIKOJIBI.

3HaHUSA U YMEHUS, OJIYYCHHBIC TTPU U3YyYECHUU JAHHOW JUCIUIUIMHBI OYIyT HEOOXOAMMBI B Ka-
YECTBE OCHOBBI /I OCBOEHUS IUCLUUIUIMH €CTECTBEHHOHAYYHOIO IIMKJIA, & TAK)KE JUJII OCBOCHUS TEX
TMCUUIUIAH TPO(PECCHOHATBHOTO IMKJIA U B HAYYHO-HCCIIE0BATENLCKOM paboTe, Ui KOTOPBIX TPeOy-
€TCsl 3HAaHUE U BJIAJICHUE METOJIaMM MAaTEMaTUYECKOro aHajInu3a U MOJCIMPOBAHHUS, TEOPETUYECKOIO U
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS, TPUMEHECHUE aHATUTUYECKUX M YUCICHHBIX METOJOB PEIICHHS
noctaBieHHbIX 3aaa4: Ousuka, Teopus ommMOOK U ypaBHUTEIbHbBIE BBIYHCICHUS, ['eoMeTpus HeaAp u

Ap.
3 Komnerenunu od0y4aromerocsi, GopmupyemMmbie B pe3yJibTaTe 0CBOCHHUSA
AUCUMILIMHBI M TVIAHUPYEMbIe Pe3yJbTaThl 00y4YeHUs

B peE3YybTaTC OCBOCHUSA NUCIHHUIIINHBI «MaTtemaTuka» O6y‘l&IOH.[PII>iCH JOJI2KCH O6J'Ia,I[aTb cieny-
FOIIIMMHU KOMIICTCHIIUAMM

CtpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH
OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MBbILLJICHHIO, AHAJIN3Y, CHHTE3Y
3HaTh - OCHOBHBIC TIOHATHUS M METO/IbI MaTEeMaTHYECKOT0 aHAJIN3a;
- OCHOBHBIE MOHSTHS U METO/IbI TEOPHHU BEPOSITHOCTEH M CTATUCTHYECKOTO aHAIN3a Pe3yIib-
TAaTOB SKCHEPHUMEHTA
YmeTh - KOPPEKTHO BBIPAXKATh U apI'yMEHTUPOBAHHO OOOCHOBBIBATH ITOJIOKEHHMS IPEIMETHON 00-
JIACTH 3HAHMS M METO/I0B MaTEMaTHIECKOTO aHAIM3a TSl IOCTAHOBKH M PEIICHHS] KOHKPET-
HBIX NPUKJIAAHBIX 3aJla4
Bnaners - HaBBIKAMM MCIIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
1 MHUCbMCHHYIO P€Yb Ha PYCCKOM A3BIKE, TOTOBUTH U PEAAKTUPOBATE TEXHUYCCKUE TEKCTEI C
MaTeMaTHYeCKON CHMBOJIMKOIN WK (GopMysaMu, ITyOIMYHO MPEJCTABISATE COOCTBEHHbIE U
N3BECTHBIC HAYYHBIC PE3YJILTAThI, BECTH AVCKYCCUMH,
- HaBbIKaMHM U METOAHMKaMH O606HIeHI/I$[ PE3YIbTATOB PCUICHUA, BKCHepHMeHTaHI)HOﬁ JCs-
TEJILHOCTH

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUIl OLIEHUBATH CTPOeHHe, XUMUYECKUI 1
MHMHEPAJIbHBIH COCTAB 3¢MHOI KOPBI, MOP(0/10rHYecKHe 0COOCHHOCTH U N'eHeTHYeCKHe THIIbI

MECTOPOXKIeHHMI TBEPABbIX MOJIE3HbIX HCKONIAEMbIX IMPH PELICHUH 32/1a4 10 PALIMOHAJIBHOMY H
KOMILJIEKCHOMY OCBOCHHIO IeOpPeCypCHOro NOTEH A HeAp

3HaTh - OCHOBHBI€ TTOJIO’KEHUS JIMHEITHO, BEKTOPHOU anreOphl M aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE MOJI0KEHUS TEOPHH NPEAEIIOB ¥ HENPEPBIBHBIX (PYHKIIHH,

- OCHOBHBIE TeopeMbl AU HepeHINaTIbLHOT0 U MHTETPAIBHOTO UCUUCIICHHUS PYHKIMHA OXHON
U HECKOJBbKHX MEPEMEHHBIX, METOJbl Ju(QepeHIINaTbHOr0 UCUUCICHHS HCCIIEIOBAHHS
dyHkumi,

- OCHOBHBI€ THIbI 0OBIKHOBEHHBIX UG epeHIMAIBHBIX YPAaBHEHUH M METOMIBI UX PELICHUS,
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CTpyKTypHBI

[Tnanupyemble pe3yabTaTbl 00ydeHUs

BJIEMEHT
KOMIIETEHITUA

- OCHOBHBIC TIOHSATHUS TCOPUH BEPOATHOCTCH U MATEMATHYECKON CTATUCTUKH

YmeTh — TPHUMEHATh METOJAbl TUPHEPECHIIUATBHOTO WUCYHUCICHUS JIJIS MCCICIOBaHUS (DyHKITHIA
OJIHOM U JIBYX IEPEMCHHBIX;
—  BBISABJISATh, CTPOUTH U pelIaTh MaTeMaTHYCCKHE MOJICTH PUKJIIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOs! 3(pPeKTHBHOTO pemIeHns 3a1ad, pacio3HaBaTh 3 QeKTHBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

Brnaners — HaBBIKAMU MMOCTPOCHHUS U PEIICHUS MaTeMaTHIECKIX MOJIeNIel IPUKIIAIHbIX 3a71ad;

— cnoco0aMu OLIEHHBAHMS 3HAYMMOCTH U IIPAKTHUECKON IPUTOJHOCTH IOTYy4EHHbIX pe-
3yJIBTaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmas TpyI0eMKOCTh TUCIUTUINHBI COCTaBisieT 21 3aueTHBIX euHuUIl, 756 akas. 4., B TOM YUCIIe:

KoHTakTHas padora — 90,5 akan. 4acos:

— ayaurtopHas — 80 akaj. 4acos;

— BHeayautopHas — 10,5 akaza. yacoB
camocrosTensHas padora — 640,3 akan. 4acos;
MOJrOTOBKA K SK3ameny — 17,4 akajn. yaca,
MOJrOTOBKA K 3aueTy — 7,8 akaj. Jaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOM a/1re0pbl U AHATUTHYECKOH reoMeTPpUH
1.1. Jluneitnast anre6pa: Marpunbl u naeiictBus Han| 1 | 2/H12 2/N1 | 10,8 |- camocTosiTeIbHOE U3YUEHHUE JIU- |- KOHCYIbTanuu 1o permte- (OK-1-
HuMU. Omnpenenurteny KBaApaTHBIX MAaTpHULl, pPaHT TepaTypsl — COCTABJICHUE KOH- Huo KP Nel, 3yB,
MaTpullsl, oOpatHas marpuua. Metox [aycca perme- criekTa «/loka3arenbcTBO CBOMCTB |- mpoBepka koHcnekTa Nel |OIIK-4 —
HUSl CHCTEM JIMHEHHBIX alreOpanvyeckux ypaBHEHUM. OTIpeeTTUTEINS, «CBoiicTBa onpenennure- |3yB
Teopema Kponekepa-Kanemnnu - BeinoaHeHue KP Nel «JIuneit- |15y,
Hasl, BEKTOpHas anredpa U aHalu- |- MPOBEpKa BBITOJIHEHUS
tuaeckas reomerpus. Jupdepen- |(pemenns) KP Nel
muanbHOe ucunciaeane OOl
1.2 BexrtopHas anrebpa: juHelWHble W HenuHeiHble| 1 1 1 10 |- Bemonaenne KP Nel «JIuneii-|- koHcynbTamuu mo pemre-| OK-1-
olepalyy HaJl BEKTOPaMHU U UX CBOICTBaA. Hasi, BEKTOpHas airedpa u aHanu-|Huto KP Nel, 3YB,
tudeckas reometpus. duddepen-|- nposepka pemenus KP  |OIIK-4 —
nuanpHoe ucunciaenue GOl Nel (yacTh — BEKTOPBI) 3yB
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1.3. AHamuTHyeckas T€OMETpPUs Ha INIOCKOCTH W B| 1 1 1 16 |- Bemonnenne KP Nel «Jluneii-|- koHcynbranuu no pemre-| OK-1-
[IPOCTPAHCTBE Hasi, BeKTOpHast anreOpa u ananu-|Huro KP Nel, 3yB,
tudeckas reometpus. duddepen-|- nposepka pemenus KP|OIIK-4 —
nuanbHoe ucuucinenue POI» Nel (uwactp — aHanmuTHY.|3yB
T'COM.)
Hroro no pasgeny 1| 4/N2 4/A1 | 36,8 KP Nel, koncnekt
Pazgen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. [Ipenen u HempepbIBHOCTH (YHKIIMH OIHOM mepe-| 1 1 1/N1 | 15 |- emmonuenue KP Nel «JIuneii- |- koHcynpTaiuu no peme- |OK-1-
MEHHOH Hasl, BEKTOpHas anredpa u ananu- |Huto KP Nel, 3yB,
tudeckas reomerpus. Juddepen- |- nposepka pemenust KPP |OIIK-4 —
nuansHoe ucuncienue OOl Nel (wacTp — npenensl, 3yB
Hernpep.)
2.2. KommuiekcHble uncna. Pemenne anreOpanvecknx| 1 1 1 5 |- BoinosiHeHue KP Nel «JIuneit- |- koHcynbTanuu no peme- |OK-1-
ypaBHeHui Haj noseM C Hasl, BEKTOpHas airedpa u aHanu- |Huro KP Nel, 3YB,
tudeckas reomerpus. uddepen- |- nposepka pemenus KP  |OIIK-4 —
nuanbHoe ucunciaenue @OI» Nel (4acTh — KOMITIEKCH. |3y
qrca)
Hroro no pasgeny 1 2 2/11 | 20 KP Nel
Paznen 3. luddepennuanbHoe ncuucjienne GyHKIUM OHOMH NepeMeHHOi
3.1. OmpenencHue npowu3BoaHON (GyHkmmm B Touke.| 1 | 0,5 1/A1 | 10 |- camocrosTenbHas paboTa ¢ k- |- KOHCYJIbTaIruu 1o penie- |OK-1-
Huddepenunan, ero reomerpuyeckuii cmbici. ['eo- TEPATypoil — KOHCHEKT «3anaun, |Huto KP Nel, 3yB,
METPUYECKUI W MEXAHWYECKUU CMBIC MPOU3BOIAHOM. TIPUBOJISITITNE K TOHSATHIO TTpon3- |- mpoBepka pereHust KPP |OINK-4 —




AynuropHas C'& = oS
KOHTaKTHas pabora | & § o 5o
o (B akaj. yacax) z . OpMa TEKYILETo KOH- g e 5
Paznen/ Tema 2 = Bun camocrositenbHOR TPOJIS yCIIEBAEMOCTH U 2 G
JVCLIATUTHHEI & - ol row | B paboThI MPOMEXKYTOUHOM aTTecTa- | B = q:)
=S |25 EE|g2 1 S8 2
: &35 23|8% =g
2 s 3l s | =5 )
=5 o = o 8 O Y
ITpaBuna nuddepeHupoBanus U TabaMLIa IPOU3BOJI- BOJIHOM», Nel (wactp — mpousBoa-  (3yB
HBIX - BoinosiHeHue KP Ne 1 HbIE),
- IPOBEPKa KOHCIEKTa
3.2. luddepennupoBanre HesBHO U napameTpuuecku| 1 | 0,5 1/U1 | 10 |- Bemonnenne KP Nel «Jluneii-|- xoHcynbT. mo pemr. KP|OK-1-
3amaHHbix GyHknui. Jlorapudmuueckoe auddepeH- Hasi, BeKTOpHas anreOpa u aHamm-|Nel, 3yB,
LIUpOBaHME tuueckas reomerpus. uddepen-|- nposepka pemenust KPP |OIIK-4 —
nuanbHoe ucuuciaenue OOI» Nel (wacTh — mocTpoeHue |3yB
rpadukoB QyHKINN)
3.3. UccnenoBanne GpyHkuuii ¢ momomrsio nupdepen-| 1 1 2/M1 | 5 |- BemonHerne KP Nel - KOHCYyJIbTaIMu 10 perne- |OK-1-3ys,
LAAJIbHOTO UCYHUCIICHUS Huto KP Nel, mposepka OIlK-4 —
KP Nel e
HToro no pasneny 2 42 | 25 KP Nel, koncnekT
HToro ycranoBo4Hasi ceccus 1| 8/1N2 10/1A4 | 81,8 KP Nel
Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMU OHOI nepeMeHHOM
4.1. TlepBooOpa3Has ¢pyHkuus. HeonpeneneHHbI HH- 3 3 30 |- BemmonHenue KP Ne2 «Heomnpe-|- koHcynsT. o pemr. KP - |OK-1-
TerpaJl ¥ ero OCHOBHBIE cBoMcTBa. Tabnuiia Heonpee- JICJICHHBIM ¥ OIpeIeICHHBIN WH-|Ne2, 3VB,
JICHHBIX MUHTETPAJIOB Terpam - mpoBepka pemeans KP - |OIIK-4 —
Ne2 (wactp — Hemocp. UH- |3yB
Terp.)
4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 1 3 3 30 |- BemomHenne KP No2 «Heonpe- |- xoncynsT. mo pem. KP|OK-1-
JIeTICHHBIN U OnpesieNIeHHbId NH- | Ne2, 3YB,
Terpam - nposepka pemenus KP  |OIIK-4 —
Ne2 (dactp - MeTOBI MH- |3YB
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4.3. OnpeneneHHbli MHTErpai. 3anadu, npuBojsamme| 1 | 4/14 2/12 | 38,5 |- Bemonnenne KP No2 «Heormpe-|- koHCcynbTanuu mo pemie-|OK-1-

K TIOHATHUIO ONPEAEICHHOro uHTerpaina. dopmyna JICJICHHBIM ¥ OmpeesieHHbId UH-|HUut0 KP Ne2, 3VB,

Herotona-Jleitbnuna. CpoiicTBa. MeToabl HHTETPUPO- Terpann - npoBepka pemenusi KP|OIIK-4 —

BAHMS Ne2 (wactp - BbIUMCIIEHHE|3YB

OTNpEeAEeNIEHHOT0 HHTEerpa-
na)

HToro 3uMHAA ceccHA 1 |10/14 8/M2 | 98,5 3auer OK-1,
OIlK-4 -
3yB

4.4. TIpunoxeHus ONpereIeHHOro HHTerpana 1 - 1/1M1 | 60 |- Bemonnenue KP Ne2 «Heompe-|- koHCynbT. mo pemr. KP|OK-1-3ys,

JICJICHHBIA W OMNpeAeNeHHbI HH-|Ne2, OlK-4 -
3YB
Terpam - mposepka pemienuss KP Y
Ne2 (vactp mnpunOXEHUS
OIIP.MHT)
4.5. HecoOcTBeHHble nHTErpansl. [Ipu3znaku cxonumo-| 1 - 1/U1 | 64 |- Bemonnenue KP Ne2, - KOHCynbTanuu 1o pere-| OK-1-
CTH. - caMocCTosITeNbHOE U3yueHue Jin-| Huto KP Ne2, 3yB,
TepaTypbl: KoHcnekT «IIpusnaku|- mpoBepka KP Ne2 (wacts|OIIK-4 —
CXOJUMOCTH HECOOCTBEHHBIX HWH-|HECOOCTB. HHTEIPAJIBI) 3yB
TErpajgoB) -IpOBEPKA KOHCIIEKTA
OK-1,
Hroro seTHsis ceccust 1 - 2/N2 | 124 JK3aMeH OIK-4 -
3yB

Paznen 5. ludpepennuanbuoe ucunciaenue GyHkuuii HeckoJbKux nepemenunix (OHIT)
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5.1. Onpenenenune ocHOBHBIX moHATHH. [Ipenen u He-| 2 1 1/n1 8 |- camocToATEenbHOE U3YUYEHHE JIU-|- TPOBEPKA KOHCIIEKTA OK-1-
npepbeiBHOCTE DHII. OcHOBHBIE CBOWCTBA (PYHKIIMIA, TepaTypbl: HAllMCAHUE KOHCIIEKTa 3yB
HEMpPEPBIBHBIX B 3aMKHYTON 00JIaCTH. «CBoiicTBa (yHKINI, HEMPEPHIB-
HBIX B 3aMKHYTOH 00JacTU».
5.2. YacTHble TPOM3BOJIHBICE M MPOU3BOJAHAS IO Ha-| 2 1 1/l | 7 |- Bemomnenne KP Ne3 «@®HII.|- koncynprupoBanue mo|OK-1-
npasieHuto. KacarenpHas miIoCcKOCTh U HOpMaJhb K IO- Huddepenunansusie ypaBHeHus» |pemenuto KP No3, 3YB,
BepxHocTH. ['eomerpuueckuii cmpicn auddepennnana. - nposepka pemenuss KP|OIIK-4 —
[Tpuznak muddepeHunpyemMocTu. Ne3 3yB
5.3. Tllpou3BoaHas cnoxHOW QyHkmuH. YacTHbie mpo-| 2 1 2 - BoimoiHeHue KP Ne3d «®HII. |- xoucynbtupoBanue mo|OK-1-
U3BOJHBIE U JupdepeHuanbl BBICIIUX TOPSAKOB. 8 Huddepennnansabie ypaBHeHUs» |pemieHuto KP No3, 3yB,
HuddepenurpoBaHrie HEIBHO 3aJaHHBIX (PYHKIIUM. - npoBepka pemenuss KP|OIIK-4 —
Ne3 3yB
5.4. TTonsitue 00 ’KcTpeMymax (YHKIIUH MHOTHX 1e-| 2 | 2/M2 1 7 |- BemonHenue KP No3 «®HII. |- koucynbrupoBanue mo|OK-1-
PEMEHHBIX. Huddepennnansabie ypaBHeHUs» |pemieHuto KP No3, 3yB,
- mpoBepka pemenuss KP|OIIK-4 —
Ne3 3yB
Hroro no pazneny 2 | 5/N2 52 | 30 KP Ne3, koncnexkt
Paznen 6. O0bikHOBeHHbBIE NH( depeHIIMATbHbIC YPABHEHUS
6.1. O6bikHOBEeHHBIE MU hepeHInaTbHbIe ypaBHEHUS| 2 1 2/A1 | 10 |- Bemonaenne KP Ne3 «®HII.|- koucynsTupoBanue mo|OK-1-
nepBoro mnopsiaka. ['eomerpuueckuit cmbica audde- Juddepennmanbupie ypaBHeHU» |pemiernto KP Ne3, 3YB,
PEHLHUATBLHOTO YpaBHEHMSI MIEPBOT0 Nopsiika. MeTosl - npoBepka pemrenuss KP|OIIK-4 —
pemenuss auddepeHInaTbHBIX YPaBHEHUH TEPBOTO No3 3yB
Mopsi/IKa.
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AynuropHas C'& = oS
KOHTaKTHas pabora | & § o TN
o (B akaj. yacax) T 7 . OpMa TEKYILETo KOH- g e 5
Paznen/ rema 2 = Bun camocrositensHOM TPOJIsl YCIIEBAEMOCTH U 2 G
JUCITUTIAHBI < - ol row | B paboThI MPOMEXKYTOUHOM aTTecTa- | B = q:)
=S |25 EE|g2 1 S8 2
|85 25|25 =g
2 s 3l s | =5 )
=5 o = o 8 O Y
6.2. /1Y BbICIINX MOPSIKOB, CBOJSIIMECS K IEPBOMY 2 1 1 13,5 |- cocraBnenue koHcmekTa «JlY|- koucympTHpoBanue mo|OK-1-
BBICILIMX TOPSIIKOB, cBoasuuecs |pemenuto KP Ne3, 3yB
K [IEPBOMY», - IPOBEpPKa KOHCIIEKTa
- BeinogHeHne KP Ne3
6.3. Jluneitnpie muddepeHranbHbIe ypaBHEHUS N-TO| 2 1 2/A1 | 10 |- Bemonaeane KP Ne3 «®HIL. |- koucymsTupoBanue mo|OK-1-
nopsaka. Jlunelinoe ogHopoaHoe ypaBHeHue. OyHma- Huddepennnansabie ypaBHeHUs» |pemieHuto KP No3, 3YB,
MeHTaJIbHas cucteMa pewmeHuil. Onpenenurens Bpon- - nposepka pemenuss KP|OIIK-4 —
ckoro. Heomnoponnoe nuneiinoe ypasuenue (JIHAY), Ne3 3yB
BHJI 00IIEro pereHus. MeTo BapHaliy MPOU3BOIIb-
HBIX TIOCTOSTHHBIX.
JluneitHoe ypaBHEHHE C MOCTOSHHBIMH KOG (uiineH-
TaMu
6.4. Metonel pemieHus cucteMm auddepeHnuanbueix| 2 | 2/12 2 10 |- cocraBiieHne KOHCIIEKTa «MeTo-|- KoHCynbTHpoBaHUe 1m0 |OK-1-
ypaBHeHuU# 1-ro nmopsaka Ibl penieHus cucreM AY», pemeHnto KP Ne3, 3YB,
- BoinosiHeHue KP Ne3 - nposepka KP Ne3 OIIK-4 —
3yB
Hroro no pazaeny 5/12 5/M2 | 43,5 KP Ne3, koncnexr
HToro ycranoBo4Hasi ceccus 2 | 10/4 10/A4 | 73,5
Pa3nen 7. DjieMeHTHI TEOPHHU BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH
7.1. DnemeHTh KOMOMHATOPUKH 2| 2/12 2/12 | 30 |- BemomHenue KP Ned «Teopusi|- koucympTupoBanue 110|OK-1-3y
BepoaTHOCTEN. Martemarnueckas|pemenuto KP Ned
CTaTHCTHKA
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AynutopHas C'& *c;é\ a%
KOHTaKTHas pabora | & 9 o ] 2
o (B akaj. yacax) T 7 . OpMa TCKYIIETo KOH g e g
Paznen/ rema 2 = Bun camocrositensHOM TPOJIsl YCIIEBAEMOCTH U 2 G
JVCLIATUTHHEI & - ol row | B paboThI IIPOMEXYTOUHOM arrecTa- %E q:)
=S |25 EE|g2 1 S8 2
: &35 23|8% -
S |88 8|38 S
7.2. Anrebpa cooObiTuii. Knaccuyeckoe, reomerpuue-| 2 2 2 30 |- BommonHenue KP Ned «Teopusi|- koncynsTupoBanue mno|OK-1-
CKO€ M CTAaTUCTUYECKOE OIPEHCIICHUS BEPOATHOCTH. BeposTHOCTeH. Maremarnyeckas |pemenuto KP Ned, 3yB,
AxcromaTuka TEOpUH BEPOSTHOCTEH. CTaTUCTUKA» - npoBepka pemenuss KP|OIIK-4 —
Nod 3y
7.3. Teopembl CIOXKCHHSI W yMHOXXCHHS. Y CIIOBHas| 2 2 2 30 |- BemomHenue KP Ned «Teopwusi|- koHcymeTtupoBanue 110|OK-1- 3y,
BepoATHOCTh. Dopmyna MoaHON BEpOSTHOCTH U (op- BeposiTHOcTe. Maremaruueckas |pemenuto KP Ne4, OIlK-4 —
myna baiteca. Cxema bepnymnu, npuOnmxeHus CTaTUCTUKA» - mposepka pemenus KP(3y
Jlannaca u Ilyaccona. Ned
7.4. JlucKpeTHBIE W HENpephIBHBIE ClydaifHble Benu-| 2 | 2/M2 2/2 | 30 |- BemomHenne KP Ned «Teopmsi|- koncymprupoBanme mo|OK-1-
yuHbl. P v QyHKUMS pacnpeneneHus U MIOTHOCTb. BeposiTHOCTeH. Matemarudeckas |perteHnto KP Ne4, 3yB,
MareMarnueckoe 0KUAAHUE U JUCTIEPCHS], HAYAJIbHBIE CTaTUCTUKA» - npoBepka pemenuss KP|OIIK-4 —
Y LICHTPAJIbHBIE MOMEHTHI. Ned 3yB
7.5. U3BecTHBIE pacripeqesieHus] U UX YHCIOBBIE Xa-| 2 2 2 6,5 |- BemomHenne KP Ned «Teopwmsi|- koHcympTHpoBanue 1o0|OK-1-
paxTepuctuku. HopmansHoe pacnpeneneHue. BeposATHOCTeH. Maremarndeckas |pemeHnto KP Ned, 3yB,
CTaTUCTUKA» - npoBepka pemenuss KP|OIIK-4 —
Ned 3yB
HToro 3uMHAA ceccus 2 | 10/14 10/U4 |126,5 JK3aMeH
7.6. 3akoHbI OoNbIIMX yucen. HepaBeHCTBO U Teopema| 2 - 1 36 |- HammcaHWe KOHCIIEKTa «3aKOHHI|- POBEpKa KOHCIIEKTa OK-1-
YeOniéna. LlenTpanbHas mpeaenbHas Teopema. OOJIBIINX YHCEI 3YB,
OIIK-4 —
3y
7.7. MHOTOMEpHBIE CiTydaiiHble BeMWYHHBI. OyHKINHU| 2 - 1 25 |- BemonHenue KP Ne4 «Teopus|- koHcynbTHpoBanue 10 |OK-1-3ys,
pacnpezeneHus, cBolcTBa. YUCIOBbIE XapaKTEpUCTH- BeposiTHOCTeH. Maremarndeckas |pemeHnio KP Ned, OlIK-4 -
KHU. DJIEMEHThI TEOPUH KOPPEIALINU CTATUCTHUKA - npoBepka KP No4 3yB
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AynutopHas s *c;é\ a%
KOHTaKTHas pabora | § © R
E S @®opMa TeKylero KoH- =
o (B akan. yacax) 27 . ==
Paznen/ rema 2 = Bun camocrositensHOM TPOJIsl YCIIEBAEMOCTH U 25 =
. >
JTUCHUTITUHBI < - Cw| o gow | &2 paboThI IIPOMEXYTOUHOM arrecTa- %E 3
= S 5| = =[S nm LTHH S 3E
= |25l EE|82 =" ¢
5 |©El IS |2E SO
g S 3 ac 5 3
=5 o = o 8 O Y
7.8. OcHOBHbIE MOHSATHS, T€HEpabHAS COBOKYIMHOCTh| 2 - - 25 |- BomonHeHue KP Ned «Teopusi|- koncynpTupoBanue mno|OK-1-
u BbIOOpKa. CTaTHCTHYECKHE OLEHKU MapaMeTpoB BeposTHOCTe. Maremarnyeckas |pemenuto KP Ned, 3yB,
pacnpenenenus. ToueuHble U UHTEPBAJIbHbBIC OLCHKHU. CTaTUCTUKAY, - npoBepka KP Ne4, OIlK-4 —
-KOHCIIEKT 110 pa3Jieny - IPOBEPKA KOHCIIEKTA 3yB
7.9. JloBepUTelnbHBIC WHTEPBAIBI IS I[MAPaMETPOB| 2 - - 25 |- BemomHeHue KP Ned «Teopwmsi|- koucympTupoBanue mo|OK-1-
HOpMasbHOTO pacnpenenenus. [loHsTHE 0 KpUTEpUIX BeposATHOCTEe. Maremarndeckas |pemieHuio KP Ned, 3YB,
MPOBEPKHU CTATUCTUYECKUX TUIIOTES. CTaTHUCTUKA), - nmpoBepka KP Ne4, OIIK-4 —
-KOHCIIEKT T10 pa3/ieny - IPOBEPKA KOHCIIEKTa 3yB
7.10. Kputnueckass o6imactb, ypOBEHb 3HAUYMMOCTH,| 2 - - 25 |- BemonHenne KP Ne4 «Teopus|- xoHcynbTHpoBaHue mo0|OK-1-
MomHocTh kputepus. Kpurepuii cormacusa I[lupcona BeposiTHOcTe. Maremaruueckas |pemenuto KP N4, 3yB,
JUISI TUTIOTE3bl O HOPMAJIBHOM pPacIpeiesICHUN CTaTUCTUKAY, - nposepka KP Ne4, OIIK-4 —
-KOHCIIEKT I10 pa3Jieiny -IpOBEPKA KOHCIIEKTA 3yB
Hroro jeTnss ceccust 2 - 2 136 3auer
HToro nmo tucuunjinue 38/112 42/116(640,3 2 3a4era M 2 IK3aMeHa

N — B TOM ymcCIe, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAILIMOHHBIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOJAXOJa HMPEAyCMaTpUBaeT MCIIOJIb30BaHHE B y4eOHOM IIpo-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATUH B COUETAHUM C BHEAYIUTOPHOU pabdo-
TOM ¢ 11e7bI0 (OPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydarouuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3aly U OCYIIECTBICHHS JEATEILHOCTH M0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
JaBpuaTa BeIciIero oopasoBanus (yrB. npukazom MOuH P® ot 05.04.2017 r. Ne 301), npu nposene-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, IPUHATHS PELICHUH, JUAEPCKUX KayecTB, B TOM YHUCIIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATBHON AEATENbHOCTH BBIITYCKHHUKOB M MOTpeOHOCTEH pa-
ooronaresei.

BriOupas Ty nim nHyI0 TEXHOJIOTHIO pabOThI ¢ 00YJaIOUIMMHUCS, HEOOXOUMO UMETh B BH]TY, YTO
HauOosbIero 3 peKTa OT ee NPUMEHEHUSI MOXKHO JI0CTUYb, €CJIM YUUTHIBATh L€ 00pa30BaHus, Ha
peanu3aio KOTOPHIX JOJDKHA ObITh HampaBlieHa M30HpaeMas TEXHOJOTHs, COAEp)KaHUE, KOTOpOe
IIPEJCTOUT NepeaTh 00Y4aroUIMMCs C €€ IOMOIIBIO, a TAKXKE YCIOBHUS, B KOTOPBIX OHa OyJeT MCIIOJIb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO Mpolecca,
IpeanosiaraeT NpsAMYI TPAaHCISLUIO 3HAHUN OT IpenojaBaTess K CTYACHTY (MPeuMYILECTBEHHO Ha
OCHOBE O0OBSACHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHUs1). YueOHas IesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOYKTUBHBIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLUs — MOCJIEA0BaTEIbHOE U3JIOKEHUE MaTepualla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- MPAKTUYECKOE 3aHATHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HAaBBIKOB IO Npe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII MPOLECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1aui WK BHITIOHEHUS yaeOHoro 3ananus. [Ipoekt
IpernosiaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO JNEATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE IeJIel U 3a/1a4, (HOPMYITHUPOBKY OKHUIAEMBIX PE3yIbTa-
TOB, OIpEeJIEHNE MPUHIIMIIOB U METOJIUK peIlIeHHs TIOCTaBJIEHHBIX 3ajay, INIAaHUPOBaHKUE XoJa pado-
THI, TIOMCK JIOCTYITHBIX W ONTHMAJIBHBIX PECYPCOB, MIOATAMTHYIO peaIN3allnIoO IIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yJIbTATOB PabOThl, UX OCMbICIeHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH Ha YPOBEHbB BIIA/ICHUSI.

OCHOBHBIE THUIIbI TPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM eI TeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMIMKEHa K (opMaTy HAyYHOTO HCCIIEIOBAaHUS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpEeNeHHe Hay4HOH MpoOiembl, mpeaMera U 0ObeKTa uc-
CIIeZIOBAHMSI, IIEJIeH W 3a7a4, METOJIOB, ICTOYHHUKOB, BBIJIBI)KEHUE THUITOTE3bI, 0000IIEHNE pe3ylbTa-
TOB, BBIBOJIbI, 0003HAUEHHWE HOBBIX NpoOseM). Pe3ynbTarom siBisercs yuyeOHas KapTa MO MOAYIIO
Harei 00pazoBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIUYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEeMaTHYeCKOMY» COOBITHIO (Tpa3j-
HUK yncna «[Iu» u T.1.); «MaremaTuyeckasi» OTKpBITKA (CBOEro poja ydeOHas KapTa, TOJIbKO Hedop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATENBHOCTb C SPKO BBIPAKEHHOH 3B-
PUCTHUYECKOHN HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHGOpMaluu 0 KaKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ ITON MHpOpMalnel, ee aHanu3 U 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS [0 MPAKTHYECKOMY MPHII0KEHHUIO).

4. Unghopmayuonno-xommyHuxayuonnvle oopazosamenvhvie mexrosoeuu. Opranuszanus oodpa-
30BaTENBHOTO TpoIecca ¢ MPUMEHEHHEM CIEIHaIH3UPOBAHHBIX MPOTPAMMHBIX CPeJl M TEXHHYECKUX
CpeicTB paboThl ¢ nHpOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOM padoThl 00yUYar0LIUXCs

ITo nucummimbe «MareMaTHkay NOpPeIyCMOTpPEHa BHEayJUTOpHAas CaMOCTOsITeNbHass paboTa
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BBIITOJIHEHUH KOHTPOJIbHBIX PA0OT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

KP Nel «J/Inneiinasi, BeKTOpHAasi ajire6pa u anajauTuuyeckas reomerpus. Audpepennuann-
Hoe ucyucaenue POII»

3ananme 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dhopmymnam Kpamepa; B) mero-
nom [Maycca
X—2y—-32=3,
3X+y—-22=09,
2x -3y +5z = 4.
3amanme 2.

1) Haiizure yroa Mexay BekTopamu @ 1 b, ecm @ = (2; —l), b= (— 2, 2).
[Toctpoiite maHHBIC BEKTOPHI B cucTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, H300paKaromIue:
2a+b,a-3b.
2) VKaXuTe Cpelid HIKEIPUBEICHHBIX BEKTOPOB OPTOTOHAIbHBIC, KOJUTMHEAPHBIC, a TAK)KE KOMILIA-
_ _ . 2 8) -
HapHbIC: a = (—3;—1; 4), b=(2,-2;1), C =(2; 5; —gj, d =(7;11 8). Beluucaure miomaap ma-
pajieniorpaMmma, IoCTPOSHHOTO Ha BEKTOPax buc.
3aganue 3.
Hanucars ypaBHenue npsamoir AB, eciu A(—l; 2; 3), B(— 1 2;—1). BrluucnuTe paccrosiHue OT TOUKH

A 3TOl NIpsSIMOM 10 TUIOCKOCTH, IPOXOSAIIEH Yepe3 TOUKY B, meprneHauKyIsspHO BEKTOPY N(O;-3; 9).

3aganue 4.
I[IpuBeuTe K KAHOHUIECKOMY BHIY U IOCTPOITE KpUBYIO X° —4X+2y° —4y =0
3aganue 5.
Brruncnure npenensl:
. 1+4x—x* . 3x-arcsin 2x _ J2x-1-45
a) Ilmﬁﬁ)lm—s;]s)hm .
x—o X 4+ 3X° + 2X x-0 COS X — COS” X x—3 x—3
3aganue 6.
dy d?y 2 X = ctg2t,
Halimure — u — i KIMii: a) y=e~ >~ . 0 .
dx  dx? . ) ) y = In(sin 2t).

3ananue 7.
2X—7

x*—4

CocTaBbTe ypaBHEHUE KacaTelIbHON K KPUBOM: V= B Touke x,=-1. Hapucyiite kacarens-

HYIO U KPUBYIO.

KP Ne2 «HeonpenesieHHBII M Onipe/ieJIeHHbII HHTErpajn
1. Beluucnute HeolnpeeNeHHbIe HHTErPaIbl

1) j(1+tgz3x)dx; 2)] 35

\BX + X2

3
dx ; 3)jarcsin5xdx; 4) jln_xdx_
X
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2. Breluucnure onpeaeneHHbIE HHTETPAIbI

1) [(@-sin2x)*dx; 2)_[

O 0 | N

I I s

3. Haiigute miomaau Guryp, orpaHMYCHHBIX JUHUAMH. B 3amade (0) mpu MOCTPOCHHUH JIMHUU BOC-

MOJIb3YHTECh TAONHIICH Ba)KHEHIINX KPUBBIX B MOJIIPHOM cCHCTEME KOOPAUHAT:

a) Xy =6, x+y—-7=0; 6) p’>=2c0s2¢.
. . |x=2v2cost, 2
4, Haiinure IMHY YT KPUBOU o<t<Zr.
y =22sint, 3

5. Haiitu 00b€M Tena, 06pa3oBaHHOTO BpameHneM BOKpyr ocu OY  (urypsl, orpaHU4eHHON JIH-

X2 +y2-4y=0, y=+/3-x (yS\/g'X).

HHUAMMU:

6. BwruuciuTh HECOOCTBEHHBINM WHTETPAN WIIH YCTAHOBUTD €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx- g)j' ax

0 1 2 3\/(4—X)2 .

KP Ne3 «@HII. Iuddepenuuanbabie ypaBHEeHUD»

1. Haiiti 1 mocTpouts obnacTs ompenenenns dynxmuu Z = In(4—x* —y?) —arcsin(2 —y).

2. Haligute wacTHBIC TPOW3BOJHBIC TEPBOTO MOPSIKA (YHKITUH:
+y

z=3xy® —sin(x® +y) + X

3. HaiimuTe rpaguenT cKaaapHoro mons U = X* + y> —z° u ero moayis B Touke M (L—12).

4. Jlna ¢ysxmum  z =In(2x* +3y?) B Touke A(l, 1) HaiiTH TPOM3BOAHYIO B HANpPABIEHHH BEK-
TOpa I =3i+ 2].

5. Hamucath ypaBHeHHE KacaTedbHOM MIIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH Z =+/9—X° —y* B Tou-
ke M(L 2; 2).

6. HaiiTn HauMeHbIlee M HaMOONbIIEe 3HAYEHHWE (QYHKIMH Z =X’ —Xy+2y’+2y+1

B obmactu D: x+y=-5 x=0; y=0.

7. Pemmts nuddepeHnmansHble ypaBHEHUS IEPBOH CTENICHN

A) xy'—4y —x2,[y =0.
B) y’sinx =y Iny, y(%) =e
B) x(y* —1)dx + y(x* —1)dy = 0.

8. Pemmtp nuHeitHbIe HEOTHOPOAHBIE MU (HEepeHIIHATEHOE YPaBHEHUE ¢ TOCTOSTHHBIMU K03 duin-
eHTaMH

a)y" =3y +2y=(4x+9)e”™, 6) y"+4y +8y=(x+2)cos3x
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7.

PemmuTh 0MHOPOAHYIO chucTeMY U (PePEHIUATLHBIX YPABHEHHIA:
x'=6x—y,
y' =x+4y.

KP Ned «Teopusi BeposiTHOCTei. MaTeMaTHUYeCKasi CTATHCTHKA»

B ypue 12 mapoB. Cpeau 3tux mapos 3 6enbix 1 9 uepHbix. KakoBa BeposSTHOCTH TOTO, UTO HayAa-
4y BBIHYTBIH IIAP OKAXKETCS OCbIM?

B paguoctynuu tpu mukpodoHa. [ KaxkIoro u3 NepBbIX IByX MUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIA MOMEHT, paBHa 0,45, a mis tperbero — 0,9. HaliTu BEpOSATHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIFOUEHBI 2 MUKpO(]OHAa.

B npopaxe umerotcs Genble 1 KOpUYHEBBIE 1A B COOTHOLIEHUH 2:3, mpudyeM npou3BoacTBo 60%
OenbIx U 71% KOPUYHEBBIX SIMIL AATUPYETCS AHEM, MPEALIECTBYIOIINM JHIO MIPOJAXKH, a OCTAJIbHbIE
giilla gatupyrorcs Oosnee paHHUMHU unciaamu. [lokynarens 3aka3pIBaeT siila, JaTUPyEMbIE THEM,
IIPEALIECTBYIOLUM JIHIO MTPOJAXKH, HE3aBUCUMO OT MX IBeTa. KakoBa BEPOATHOCTBH TOTO, YTO EMY
MPOJAAyYT pelIeTKy OelbIX AuL?
Tenedonnas cerb yupexnaenus odciayxusaer 200 aboHeHTOB. BeposTHOCTH TOro, YTO B T€UEHHE
MUHYTbHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOT0, UTO B
Te4eHUue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTb TOr0, YTO B TEUEHUE MUHYTHI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psj pacupeneneHus ciydaiiHoil Bennunnel X. HaliTn MmaremaTnueckoe oxuaHue, Aucrep-
CHIO M CpeJiHEE KBaJipaTHuecKoe OTKJIoOHeHHe. [locTpouts (pyHKIMIO pacnipeesieHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

s HempepbIBHOW Cily4ailHOM BENMUYMHBI 3a/laHa (YHKIMS pacHpelesIeHUs F(X). Tpebyercs

HaWTH IJIOTHOCTh pacrpesiesieHus f(x), MaTeMaTUYECKOE OKUAAHUE, NUCIIEPCUI0, CPEIHEE KBa-
paTHyecKkoe OTKJIOHEHHUE. BBIUMCINTD BEpOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4allHON BETMYMHBI
OT €€ MaTeMaTHYeCKOro OXHJIaHUs OyAeT He Oosiee CpeTHero KBaJpaTuueckoro oTkioHeHus. [o-
CTPOUTH rpa@uK QyHKIIHI.

0 , <0
F(x) = 1-(1—0052x) , 0<x<Z
2 2
1 ;
X>=

3aKOH paclpeneseHus] CUCTEMbI JUCKPETHBIX CIyYalHBIX BEJIWYUH (X,Y) 3a1aH TaOIUIIEH.
Haiitu koadduiment xkoppensuuu f,, U BEPOITHOCTD TONAIAHUS CITYYAiHON BETUYHUHBL (X ,Y) B

obnacts 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 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /IJIs NPOBeIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyYKTYpHBII
PYKTYP [Tnanupyemblie pe3ysbTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpEACTBA
KOMIIETEHIINHU

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIILJIEHH

10, AaHAJIN3Y, CHHTE3Y

3HaTh - OCHOBHBIC NOHATHUSA M MCTOJbI Mate- | 1. CDOpMy.]'II/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, IMPU3HAKOB HU3Yy4YaCMBbIX HOHHTHﬁ, H€O6XOI[I/IMBIC n
MaTH4CCKOro aHajnsa JIOCTAaTOYHBIE YCIOBHS) B U3Y4aeMBbIX pa3jenax Kypca.
2. Metoabl pacKpbITUSI HEOTPEIEIEHHOCTE!, BRIICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NPUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOUIbI0 nuddepeHimana; HamnucaHus
YpaBHEHHUs KacaTeabHOU NpsIMOH (TJIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCIICAOBAaHMA CI)YHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIMH, a TaKXKe METOJbl MHTETPUPOBAHHS OC-
HOBHBIX KJIaCCOB (bYHKI_[I/Iﬁ
6. CriocoOBbl BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB
YmMmetb - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anun u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
IPEIMETHOM 00J1aCTH 3HAHKA ¥ METO- | 3agaua 2. Boruucanre npezen no npasuny Jommrtans [im w
JIOB MaTeMaTUYECKOr0 aHAJIN3a [ X2 x? -4
HOCTAHOBKM M PEIIEHUs KOHKPETHBIX 3aganne 3. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa QYHKIIUH OJTHON TIEPEMEHHOM.
IIPUKIaHBIX 33724 3amaya 4. KakoB reoMeTpHUECKHil CMBICI OIPEICICHHOTO HHTETpania OT JaHHOK (YHKIMU B TAaHHOM HHTEpBaJie B AeKap-
TOBOM CHCTEME KOOpAUHAT?
Bnaners - HaBBIKAMHU UCIIOJIb30BaHUs Jioruue- | IIpumepnvie npakmuueckue 3adanus

CKHA BEpPHO, apTyMEHTHPOBAHO U SICHO
CTPOMTH YCTHYIO M IMUCHBMEHHYIO pEYb
Ha PYCCKOM $sI3bIKE, TOTOBUTH U PEaK-
TUPOBaTh TEXHUYECKHUE TEKCThI C Ma-
TEeMaTHYECKON CHMBOJIMKONH Wi (Hop-
MyJIaMH, ITyOJIUYHO MPECTaBIATh CO0-
CTBEHHBIE M W3BECTHBIC HAy4HBIE pe-
3yJBTAThI, BECTH INCKYCCHH;

- HABBIKAMM M METOJMKAMHU 0000I1e-

3ananune 1. Cucremartnsupyiite u 0000IIMTE BCE KIIOYEBHIE MOHSATHS M NPHEMBI PEIICHHS THIIOBBIX 3aJad 10 TeMe
«[IpousBonnas» u «[IpumeHeHne NPOU3BOAHON NpH UcciIe0BaHNU QyHKIMIY. PesynbraT odopMuTe B BUE TaOIUIIBL.
3amaua 2. [y perieHus 3aa4un cleIanTe CXeMaTHIECKUH YepTexk U MOJIydnTe (GYHKIMOHAIBHYIO 3aBUCMOCTb 110 yKa-
3aHMIO K 3ajade. Halinnte obnacte omnpeneneHus 3Toil QYHKIMK 110 CMBICTY 3a/laud. BeraucnnTe 3HaYeHus 3T0i QyHK-
UM TIPU TPEX Pa3IMYHBIX 3HAYCHUAX aprymenTa. Mccneayiite QyHKIMIO HA HaubOobIee U HanMeHblee 3HaueHus. OT-
BETHTE HA BONPOC 3aJa4H.

«CeueHnie TOHHENS UMeeT (popMy MPSIMOYTOIBHHKA, 3aBEpPIIEHHOr0 NOIXykpyroMm. [lepumerp ceuenns 18 m. IIpu xakom
pazuyce HoJIyKpyra IUIOLIab CeueHNs OyIeT HanOoIbIei?»

OGo3HaubTE paaryc MOMyKpyra depes I' u BhIpasuTe miomans S cedenns kak dynkmmo ot 1 S =S(r).

3a11a}me 3. Ha xakoii BeicOTE I HaJl HCHTPOM KPYIJIOIro CTOJIa paauyca a CICAyeT IIOMECTUTh JaMIly, YTOOBI OCBCIICH-




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

HUA pE3YJIbTATOB PCIICHUA

HOCTb Kpast croja Obita Hanbospuiei? (CaMOCTOsTENbHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH NOTPEOYIOTCS [UIsl pEILICHHUs! TAaHHOU 3aJ1auu).

OIIK-4 - roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UINH OlleHMBATHh CTPOEHHEe, XUMUYECKH 1 MUHEPAJIbHBII COCTaB 3eMHOIi KOpPbI, Mop(oJioruye-
CKHMe 0COOEHHOCTH U FeHeTHYeCKHe THUIIbI MeCTOPOKIeHNH TBEPABIX MOJIe3HBIX HCKONMAEeMbIX NP PelIeHUH 33124 10 PAIHOHAJIBHOMY M KOMILJIEK C-
HOMY OCBOEHHI0 Ire0pPecypCHOro NoTeHnnaia Heap

3HaTh

- OCHOBHEIE ITOJIOKEHHUSI TEOPUH TIpeie-
JIOB ¥ HETIPEPHIBHBIX (YHKIWIA, Tpadu-
KH OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHN
U UX CBOWCTBA, OCHOBBI YHCJICHHOTO
pelieHus TPaHCLUEHACHTHBIX YpaBHe-
HUH,

- OCHOBHBIE TeopeMbl auddepeHu-
QIBHOTO U UHTErPAIbHOTO UCUUCIICHHS
(hyHKIIMA OJHONW M HECKOJIBKHX Tepe-
MEHHBIX, MeTO/bl AudhepeHraIbHO-
IO WCYWCIICHHS HCCIIeOoBaHUs (DyHK-
LU, OCHOBBI YUCJICHHBIX METOAOB BbI-
YHCJICHUS ONPEAEICHHBIX HHTETPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANbHBIX YPaBHEHHN U Me-
TOJBI MX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MAaTEMATHYECKON CTaTUCTUKU

Teopernyeckne BOIPOCHI Il 3a4eTa H IK3aMEHOB
1 kypc 3umHss ceccus (3a4eT)

1.

COoNoOR~WN

Matpuup! u neiictBust Ha HUMHU. CBOMCTBa AEMCTBUI HaJl MaTpuLaMH.

Onpenenurenu I u Il nopsaakos. Onpenenurenu N nopsaka v UX CBONCTBA.

Cucrtembl THEHHBIX anredpanyeckux ypaBHeHuil (CJIAY) u ux 3anuch B MaTpUYHOM BHUJIE.
OO6partHasi MaTpUIIa U €€ BEIYHCIICHUE.

Pemenus CJIAY MaTpU4YHBIM METOJOM.

®opmynsl Kpamepa

CkasipHOE IPOU3BEICHHE IBYX BEKTOPOB M €T0 CBONCTBA.

BekropHOE nmpon3BeieHNe IBYX BEKTOPOB M €TO CBOMCTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHAIUTUYECKON FeOMETPHH, IPUMEHEHUE BEKTOPHBIX IPOU3BEICHUI.

. Ipsimas Ha mnockocTu. Pa3nuuHble BUABI ypaBHEHHI NPSMON HA IUIOCKOCTH.

. YToJa MexJy NpsIMbIMU Ha IUNIOCKOCTH. PaccTosiHuE OT TOUKY 10 NPSIMOM Ha INIOCKOCTH.

. OnnuIc u ero cBoicTaa.

. I'unmep6ona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTBa.

. IImockocts B mpocTpancTBe. PaznuuHble BUIbl YPABHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PacCTOsiHUE OT TOUKHU JI0 IUIOCKOCTH.

. Ipsmas B nmpocTpaHcTBe. PaznuuHble BUABI ypaBHEHUH NPSIMOM B IPOCTPAHCTBE.

. B3anMHoe pacnonoxeHne MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. @ynkuus. CrocoOs! 3aganus. O6nacTs onpeznenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIIMH, X CBOWCTBA, rpaduKy.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHocTH. OHOCTOPOHHHE TIPEIEIBL.

. beckoreuno mansie n 6eckoHEUHO O0bIINE QYHKINHU, CBSI3h MeX Ty HUMH. CBoiicTBa 6€CKOHEYHO MaJBIX (PyHKIHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneneHHOCTEN.

. 3aMevaTenbHbIe TIPEeIeHI.

. CpaBHeHHE OECKOHEYHO MAJTBIX (QYHKINH. DKBUBAICHTHBIE OECKOHEYHO Manble (YYHKIIMHA U OCHOBHBIE TEOPEMBI O

HHUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO IPEACIIOB.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbiBa U UX KiIacCH(UKaIus.

29. IlponsBoHast pyHKIMH, €€ TeOMETPUIECKHH 1 (PU3NUECKUN CMBICIL.

30. YpaBHeHUs KacaTelbHOI 1 HOpMai K KpuBoi. [nddepeHunpyeMocTb GYHKIMH B TOUKE.

31. IIpon3BomHast CyMMBI, pa3HOCTH, IPOM3BEACHU, YacTHOTO (yHKIui. [Ipon3BomHas cI0xkHOI 1 00paTHOH QyHKIHHA.

32. IudpdepeHnrpoBaHre HESBHBIX U ITapaMeTpHUIECKH 3aJaHHbIX QyHKIui. Jlorapudpmudaeckoe muddepeHmupoBanme.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennnan pyaxmmn. [ eomerpudeckuii cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHnanax.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHoOBHBIC TeOpeMbl TU(GepeHIMaTBHOTO ucunciaeHus: Posms, Jlarpamka u Komru.

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QyHKIMH. DKcTpeMyMbl GyHKIMH. Heo0Xxo1mMMoe 1 JOCTaTOYHOE YCIIOBHS IKCTpEMyMa
¢dyHKIHH.

39. Haubosnbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKITUH HA OTPE3KeE.

40. Beimykiocts rpaduka ¢pynkunu. Toukn nepern6a. Heo6xoaumoe 1 J0CcTaTOYHOE yCIOBHS TOUEK Ieperuoa.

41. AcumnToTsl rpaduka GyHKIHH.
1 kypc JeTHss ceccusi (IK3aMeH)

42. TlepBooOpasnas. HeonpeneneHHslil nHTErpai 1 ero cBoiicTBa. Tabimna OCHOBHBIX HHTETPANIOB.

43. OcHOBHBIE METOJIbI MHTEIPHUPOBAHMS: 3aMEHa NIEPEeMEHHOM 1 HHTEIPHPOBAHME TI0 YaACTSIM.

44. OnpeneneHHBIH MHTETPAN KaK MPee]l HHTErpallbHOM CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — Jletioauma. OCHOBHBIC CBOWCTBA ONPEACICHHOTO HHTErpaa.

46. BpluncieHue ONpeJelICHHOTO HHTerpajia (3aMeHa NepeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX ¥ HEUETHBIX (YHKIUIA B CHMMETPUYHBIX IIpeienax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

48. T'eomerpuueckue v HU3MYECKUE TPUIIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.

49. Oo6nactp ompenenenust OHII. Ipenen, HenpepbiBHOCTh. CBOWCTBA (DYHKIMH, HENPEPHIBHBIX B OrPaHHMYCHHOMN 3a-
MKHYTOH obmactu.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSJIKA, UX TE€OMETPHIECKOE UCTOIKOBaHHE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. IuddepenuupyemMocTs U MOIHEIH auddepennman GpyHkuun. MlHBapraHTHOCTD ()OpPMBI OJTHOTO TuddepeHIpana.

53. [pumenenue nosHoro auddepeHnnana K npuOImKeHHbIM BhMuCIeHHIM. [IuddepeHnnans! BHICIIUX MOPSIAKOB.

54. TpousBoaHas cinoxxHoit pyHKkuuK. [ToHas npon3BoHas.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKINHU IBYX epeMeHHBIX. HeoOXxommmoe i 0CTaTOuHOE yCIOBHE SKCTpEMyMa.

58. Hawubosnbiiee 1 HanMEHbIIEe 3HAYCHUS GYHKIIUN B 3aMKHYTON O00JIACTH.

59. Juddepennmnanbaple ypaBHEHUs: OCHOBHBIC TOHATHL. 3a1a4, TPUBOJIIHUE K n(PepeHIINaTIbHbIM YPaBHEHHSIM.
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60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHInantsHoro ypaBHEeHHS.

VYpaBHEHUS ¢ pa3aeaAIOIUMUCS TEPEMEHHBIMU.

Onnopoanble quddepeHnmanbHble ypaBHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUe B TONHBIX Auddepennnanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYyCKAOLIe NOHWKEHUE MTOpsAKa.

Jluneiinple mudQepeHInaIbHbIC YpaBHEHUS BEICIINX MOpaakoB. UaTerpupoBanme JIOAY ¢ mocTosHHBIME KO3 Pu-
LUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHJY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocrossHHBIME K03(h(UIIMEHTAMH ¥ PABOW YacThIO CIIEIUAILEHOTO BHIA.
Cucrtembl muddepeHnansHpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €JUHCTBEHHOCTH pellieHus. MeTo] HCKITIo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.

2 Kypc JieTHsis ceccust (IK3aMeH)

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEIIECHHS, COUCTAHHSL.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEH: HCIIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHS.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

Cxema bepnyium, popmyna bepHyiuin, HauBeposiTHelilIee YUCII0 MOsSBICHUI coObITHst A B cxeMe bepHyinu.
ITpubnmxenusie GopMynsl B cxeme bepHymm.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrIOCOObI €€ 3ananusi. OyHKIUs pacipeaecHus.
MaremaTHueCcKOe OXKUIaHUE AUCKPETHOM ClIy4yallHOW BEJIMYKHBI U €r0 CBOMCTBA.

Jlucniepcus AUCKPETHOM CiTydaifHOH BeMTMYMHBI U €€ cBocTBa. CpeiHee KBaIpaTHIeCKOe OTKIOHEHHUE.
HenpepsiBHas cinydaiinas BenmunHa. CBOMCTBa (GYHKIIMH pactipeieIeHus.

I11oTHOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMUHMHBI U €€ CBOUCTBA.

UYucnoBble XapaKTEPUCTUKU HEMIPEPBIBHBIX CIyYalHbIX BEIUYUH.

PaBHOMEpHBII ¥ TOKa3aTENbHBIA 3aKOHBI PACPEEICHUS HETIPEPBIBHBIX CIyYalHbIX BEITUYKH.
HopmanbHblll 3aK0H pacnpefeneHus U ero CBOUCTBa

VYmers

pemaTte 3aJa4yu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHnrnanbHbIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema:
1. Perunts Marpuunoe ypaBHeHue X+3(A-B)=4C, rue
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YPaBHCHUN W MX CHUCTEM; OINPEICISITh
3 PEKTUBHOCTEL peIIeHUs 3a7aqu, I10-
JYYEHHOTO € TIOMOIIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh 3(PPeKTUBHBIC
pe3yibTaThl 00pa0OTKU 3KCIICPUMEH-
TaJbHBIX JAHHBIX OT HEA((HEKTUBHBIX

% 23

2. Pemmnth cucTeMbl NHHEHHBIX anreOpandyeckux ypaBHeHuil no ¢opmynam Kpamepa, MaTpHYHBIM METOJIOM, METOJIOM
l"aycca:

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

(£36). A (221), A(L01), A (-46-3)

Haittu: 1) muay pebpa Ah, i 2) yrox Mexnay pedbpamu Ak, u A ;

3. JlaHbl KOOpAWHATHI BEPIIMH TNHPAMUIBI A1A2A3A“ AL

3) yroa Mexay peopom AA, Y TPaHBIO AhAS ; 4) uomaas rpaHu ARA; 7 5) o0beM mupamuab.
B tpeyromsauKe ¢ Bepumaamu A(2,1), B(5,3), C(-6,5) HaliTH [IHHY BBICOTHI U3 BEPIIUHBI A.
Hanucats KaHOHHUYECKHE M TApAMETPUYESCKIE YPABHEHUSI IPSIMOiA, mpoxosieii uepe3 Toukn M(2,1,-1) u K(3,3,-1).
CocTaBuTh ypaBHEHHE IIOCKOCTH, poxosmieit yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloxazate, 4TO IpsAMBIE TapaylIeIbHbL:

X+y-z=0
Xx+2 y-1 z
T3 2 1, X-y-52-8=0

Noos~

3 -2
8. Brrunciure npeensr:
. -x* . 3x-arcsin 2x J2x—1—
a) lim %;6) "m%w) IimM-
x>0 X 4 3X” + 2X x>0 COSX —COS” X x-3 x—3
d 2 =
9. Haiingute —y it pyHKOuMit: a) Y =¥ 0) X cth_t,
dx y = In(sin 2t).

10. BEIYHCINTE: (1— i)28 .

111. HaiiTh HeonpeNeNEHHBIA HHTErPAIL: a)_[sin 3x-cos5xdx, 6) .[ 1-cosx dx. B I(2X+5)~exdx.
(x—sinx)®

xdx

12. BeIYnciuTh onpeielieHHbIH HHTErpall

N'—.g
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

2
13. Haiftn miomans ¢urypsl, orpammacuuoi mmamavmm: X =4, y© =4X.

_fo_y2_ 2 3
14. Haiitu 1 moCcTpOUTh 001aCTh ONpeAeNeHus () yHKIHN U=y9-x" -y +(x-y) .

3 -
15. Haiitu monubiii quddepernman GHyHKIUU: z=x"1In y —SiIn 2Xy.
16. HaiiTu 4acTHbIe MPOU3BOIHBIC MEPBOrO Mopsaka GpyHkuuu: Z = 5x? y3 + In(x + 4y)

17. Hamucathb ypaBHEHHE KacaTeIbHOMN IOCKOCTH W HOPMAITH K TIOBEPXHOCTH Z = 4/ x% + y2 B TOouke (3,4, 5).
18. Pemmre 3amauy Komm: 'y cos® Xdy = (y2 +1)dx, y(O) =0.
— 2K
e,

v " r
19. Haiimute o6mee pemenne mupdepeHuanbHoro ypapaeaus V¥ + V' =
20. Pemuts 0gHOPOAHYIO cCUCTEMY TU(QEepeHINATEHBIX YPABHEHUIH:
x'=6x—y,
V' =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanONpPUEMHHUKOB, Y 55 BBIIUIM M3 CTPOs JamIiibl. HaiiTH BEpOsITHOCTH TOTO,
YTO B3SITHIN HayJady NPUEMHHK Oy/IeT NCTIPABHBIM.
22. IlpuHnMaeM BepOSTHOCTH POXKACHUS MaJTbYMKa M JEBOUYKM paBHBIMH. HaiTh BeposTHOCTE Toro, uTo cpenu 10 HOBO-
POXIECHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHMYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMAaTUIeCKOe OXKHUIAHNE, TUCIIEPCHIO U CPEIHEE KBAIPATHIECKOE OTKIOHEHUE.
24. lana GyHKIUS pacTpeielICHUs] HeTIPEPBIBHOM CIIyJ4altHON BETUIUHBI X
0 npu x<0
0,25x*(x+3) mpu O<=x<=1

F(x)= 1 npu x>1

Haiiti mmotHOCTH pacnpenenenus f(x), mocrpouts ee rpaduk, BEpOSTHOCTH HONAJaHus B 3afaHHbI uHTepBain [0,5; 2],

Mx, Dx, O-X.

Bnanets

- IPaKTUYECKUMU HABBIKAMHU
WCTIOJTb30BAHUS MaTEMATHUECKUX
MOHSATHH U METOJ0B (M3y4aeMbIX

Ilpumepnuie npuknaonsie 3a0auu u 3a0aHUsA

AL 0;1) B(4;4;6) C(223), D(10;14;17)

3agaua 1. [IpoBepurs, JiexKat U TOUKU B OJHOMW IMIIOCKOCTH.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

pa3zenoB MaTeMaTHUKN) NP PELICHUN
MPUKIIAIHBIX 33]1a4;

- HaBbIKaM¥ 00O00IIIEHNUS Pe3yIbTaTOB
pelIeHus, pe3yIbTaToB 00paboTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- croco6aMu OIEHUBAHUS 3HAYUMOCTHU
Y TIPAKTHYECKON MPUTOTHOCTH TONY-
YEHHBIX PE3YyIbTaTOB

3amaua 2. [Ipu nmoctpoeHun BUcs4ero Mocra 4yepe3 peuky «Tuxasp» M BBISCHEHWHM HaJIe)KHOCTH COOPYIKEHUsI, CTYIICHTHI
CTPOHOTPSAa CTOJIKHYJIUCH C PEILICHUEM ClIeIyIoIeH 3a/1auu:

Tpoc, noaBelIeHHBIN 3a JiBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperieHus paBHO 24 M. ['myOnHa npormba Tpoca Ha pacCTOSHUHM 3 M OT TOYKHM KperieHus paBHa 40 cMm. OmnpenenuTsb
riyOuHy nporuba Tpoca noceperHe MeXIy KpeIUIeHUsIMU.

N F=(@25)
3angaua 3. Haiitu paboty cuisl 9JIEKTPOCTATHIECKOTO HOJISL, 110 IIEPEMEILICHHUIO IMEKTPUUECKOTO 3apsiaa u3
TOYKH M, = (0’ 4 2) B TOYKY M, = (4' [ 4).
. X—COSX
lim ———

X—0

3ananue 4. [Tokaxure, 4T0O Tpeaet X+COSX He MOKET OBbITh BBIUKCIICH 10 TipaBmity JlonuTans. Haliaure 3ToT npenern
JIPYTHAM CIIOCOOOM.

3aganme 5. 3aBHCMMOCTh TYTH OT BPEMEHH IIPH TPSAMOJMHEWHOM JBWKEHMH TOYKH 3aJa€TCS  ypaBHEHHEM
3 2
S=—t"+2t° -3, rne S-nyrs B M, a { Bpems B c. Beraucnure ee ckopocTh U yckopeHue B MoMeHT Bpemenn { = 4C .

—q_ .2 _
3agava 6. K rpapuxy dyHKIHH f [ﬂ =3-x B ero Touke ¢ abcuuccoin™0 T 1HpOBe:z[eHa KacarenbHas. Hailtu mnomanb

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPE3KaMH, OTCEKAEMBIMH €I0 Ha OCSIX KOOP/IMHAT.
3apaya 7. B mapke arrpakunonoB roposga N oWH M3 OTPE3KOB TPAEeKTOPUH JBIKEHUS I0e3[a B «AMEPHKAHCKHX rop-

Kax» IPEeACTaBIsIeT COO0H CHHYCOUAY: S(t) =4 Sm(a)t + ¢°) , TIe A, ¢, M @ — U3BECTHBIC YHCIIA.

OnpenenuTs yroa HaKJIOHA K TOPU30HTY MOCETHTENS aTTpaKIMOHa J[. B MOMEHT BpeMeHH 1; ero ABMXKEHHUS 10 ITOMY OT-
PE3KY.

3apnanmue 8. [logymaiiTe, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIIeTYIONIYIO 3a1ady.

«Jlns yOOpKHM cHera Ha yJMIax TOpoja HCIOIb3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaoT B TEYCHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 70 18 JacoB ¢ MOCTOSIHHOW CKOPOCTBI0 YOoopku cHera 400 (m*/4). VI3MeHenne 00beMa CHera, BhiIajia-

ds 2
— =120 - 51,
dt 'meS(I]

I A —
cHera (B M°), BHIIABIIErO 32 Bpems t (B gacax), 0<1<24. B yomenr Bpemenn’ = 0 Ha ynunax ropoaa aexur 1000 M

S(I) »

IOIIETO Ha YJIHMIBI TOpOoAa B ropoa€ B TCUCHUC CYTOK, MOXXHO OIIMCATh YPABHCHUEM — 00BEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOM CHera, JIeKaIlero Ha yIuiax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, IOKA3aTeJM 1 KPUTEPHH OLlICHUBAHMS

IIpomeskyTouHas aTTecTalus N0 TUCUMIUIMHE «MaremaTuka» BKIIIOYAeT TEOPETHUYECKHE BOIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTh YPOBEHb YCBOCHMSI OOyUYaAIOLUIMMUCS 3HAaHUHU, U IPAKTUYECKUE 3a/1aHNUs, BbI-
SBJISIIOIINE CTENEHb CPOPMHUPOBAHHOCTU YMEHMH U BIAJIeHUH, TPOBOIUTCA B (popMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

DK3aMeH M0 JaHHOH JUCLHUIUIMHE ITPOBOAUTCS B YCTHOM (popMe MO 3K3aMEHAIlMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUI BOIPOC U J1Ba IPAKTUUECKUX 3aJaHUSL.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics mokasbiBaeT copmupoBanHocTs komnereHuii OK-1 n OIIK-
4; T.e. CTYNEHT JIOJDKEH I0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUSA U OOBACHEHMs MH(OpManuu,
MHTEJJIEKTYyaJIbHbIE HABBIKU PELIEHUS 3a1a4;

- 3a4eT He CAaH, €CIM pe3ysibTaT 00ydeHUs He JOCTUTHYT, 0Oydarouuiics He MOXKET MoKa3aTb
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHUS HH(POPMAIIUH, HE MOXKET ITOKa3aTh UHTEIIEKTYyalb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3a/a4.

Iloxa3aTenu U KpUTePUH OLICHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O00y4aroIUiCs I1EMOHCTPUPYET BBICOKHH YpOBEHb C(OPMHPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE yIeOHOTo MaTepuaia, cBo0o -
HO BBIIOJHSET MPAKTUYECKHE 3aJlaHMsl, CBOOOJHO ONEpUpYeT 3HAHUSAMHU, YMEHUSMH, IPUMEHSET UX B
CUTYalUsIX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OILICHKY «XOPOLI0» — 00YUaIOIIMNCs IEMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIM: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JONMYCKAIOTCS HE3HAUYHUTENIbHBIC OMIMOKH, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAIUTUYECKUX ONEpaLusX, epeHOoce 3HAHWN U yMEHUIl Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI[1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCs JIEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€¢ KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS OIINOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHHH, HABBIKOB, O0YYarOIUICS UCIBITHIBAECT 3HAUUTEIbHBIC
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSMU MPU UX IEPEHOCE HA HOBBIE CUTYAILIUH.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIuiics 1eMOHCTpUpyeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepuasa, JOMyCKaeT CyIIECTBEHHbIE OINOKH, HE MOXKET [0Ka3aTh WHTEIIEKTyallb-
HbI€ HaBBIKM PELICHMSI POCTHIX 3a4a4 WM HE MOXET MOKa3aTh 3HAHUS J1a)Ke Ha YPOBHE BOCIIPOM3BEIE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOHo-MeTonMYecKkoe U HHGPOPMALTHOHHOE o0ecrieyeHHe TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boicias maremaruka: yueonuk / B.C. llunaueB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Texcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: sl aBTOPU3. MOJIb30BaTENEH.

2. Marematuka: yae0. mocobue / FO.M. [lanunos, JI.H. XXypbenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. HukonoBoii. — Mocksa: UHOPA-M, 2019. — 496
c.— (Beicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcrt: 3M€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Peskum gocTyma: st aBTOPH3. MOJIb30BaTE-
nei.

0) JonmosiHuTEIbHAS JIUTEpaATypA:

1. Teopus BepoATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKa: YuebHoe mocobue / buprokxosa JL.I'.,
Bbo6puk I'.U., MatseeB B.U., - 2-¢ uzn. - Mocksa: HUL MH®PA-M, 2017. - 289 c. (Bricmiee o6pa3o-
Banue: bakamaBpuar) ISBN  978-5-16-011793-5. -  Tekcr: oanekrponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: assi aBTOpH3. TOJIb30BaTENCH.

2. MaremaTHka B nmpuMmepax u 3aaadax: yue0. mocodue / O.M. [lertspesa, JI.H. Xypbenko, I'.A.
Huxonosa, H.B. HukonoBa, C.H. Hypuea. — Mocksa: UH®PA-M, 2019. — 372 ¢. — (Bwsicmee 00-
pazoBanmue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: osnektponnsni. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802

3. Hanko, ILE. Beicmas maremaTuka B ymnpakHeHHsX u 3amadax. (B 2-x wactax) [Teker] /
I1. E. Hauko, A.T. Ilonos, T. 5I. KoxxeBaukoBa. - M.: Breicmas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHalu3a: ydeOHUK: B 2 vactix / .M. duxrten-
ronell. — 11-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcT : 3IeKTPOHHBIHN // DIIEKTPOHHO-OMOMMOTeUHass cuctema «Jlanpy : [caiT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Juist aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHaMK3a: yueOHUK: B 2 dacTsax / [.M. duxreH-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 21eKTPOHHBIN // DNEKTpOHHO-OMOMHoTeuHast cuctema «Jlanpy @ [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparenus: 06.10.2019). — Pexum moctymna: s
aBTOPU3. NOJIb30BATEINECH.

5. lllumaueB B. C. 3amaunuk mo Beicmieit Mmatemaruke: yueb. mocooue / B.C. Illumaues. — 10-e
u3a., crepeotunt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmiee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. AbpamoBa, 1.M. DnemMeHTbl BEKTOPHOH anreOpbl U aHAIUTHYECKOW reoMeTpun: MeToauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cneuuansHocTed. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpai: Terpanb-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpussie u nosepxuoctu 2 nopsiaka. [lomspras cucrema koopauHar. [IpakTu-
kyM — Marauroropck: I'OY BIIO «MI'TY nm. I''M. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO TIEPEMEHHOT0: MeToIu4ecKre yKa3aHus U Ba-
pUaHTBl MHIMBUIYaJdbHBIX 3aJaHUN NI CTYJEHTOB BCEX crenuanbHocTteil — Marnuroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauea, JI.A. OmnpenesneHHblii MHTErpall: METOIMYECKHUE YKa3aHUs Ul CTYAEHTOB — Maruuro-
ropck: ['OY BIIO «MI'TVY um. I''1. HocoBay», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThI TUHEHHON anreOphl, BEKTOPHOU anreOpbl M aHAIUTUYECKOH TeoMeT-
pun: YuebHoe nocobue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHblil npakTikyM 1o ctatuctike ¢ npuMmeHenrneM EXCEL: Meron. ykas.
JUIsi 1abOpaTOPHBIX padoOT Mo MaTeMaTUdeckol cratuctuke.- Marautoropck: 'OY BIIO «MI'TVY uwm.
I"'". HocoBa», 2009 — 40 c.

8. M3ocoB A.B. 'apmonnuecknii aHanm3: MeToauvecKkne yKa3aHHsl W BapUaHThI 3a/IaHUN IS ca-
MOCTOSITEIbHOIN paboThl U KOHTPOJIS 3HaHUH cTyneHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposiTHOCTh. YacTs 2: Meton. ykas. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. TlpomsBomnas u muddepenmman ynxmun. [Ipaktukym.- MarHuTOropcek:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢ynknuii u nmocrtpoenue rpadukos. [Ipaktukym. — Marauro-
ropck: 'OV BIIO «MI'TY um. I'.'1. HocoBax, 2011. — 20 c.

12. CaBymkuna H.®. Komounaropuka. Coositie u BepositHOCTh. Yacts |: KomOunaropuka. An-
redpa coObITuii: MeToa. ykazaHus Mo JucuuIuiie «MaTemaTuka» Ui cTyIeHToB | Kypca Bcex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHBbIE PECYPCHI:

1. Akmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUHU K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nmocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 s5iekTpoH. oNT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBeneHus g0ocTynHbI Takke Ha CD-ROM.

2. AmnanuTtnueckas reomerpus [OnekrponHslit pecypc]: mpaktukym / T. I'. Ky3una, O. C. Annpo-
cenko, T. B. Mopo3oga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Ta6n. — URL:
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https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpooOBbeKT.

3. AnucumoB A. JI. Marpuubl. Onpeaenuteny. CUCTEMBI IMHEHHBIX allre0pandeckux ypaBHEHUH
[DnexTponHbIi pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenera ;
MI'TY. - Marunutoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonekrt. - ISBN 978-5-9967-1000-3.

4. bonnapenko T. A. UHTerpasibHOE MCUUCIICHUE PYHKIIMN OJHOU MTePEMEHHOM [ DIEKTPOHHBIN
pecypc] : yuebHoe ocobue / T. A. bongapenko ; MI'TVY. - Maruutoropck: MI'TY, 2017. - 1 anekTpoH.
ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTHka: npenensl 1 HEMPEPbIBHOCTH (PYHKIIUHU OJHOM nepeMeHHou. [Ipak-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 snextpoH. onrt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - MakpooonexT. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepennmanbubie ypaBHeHUs [ DIEKTPOHHBINA pecypc] : yuedHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31eKTpOH. ONT. TUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. W3ocora JI. A. OcHOBBI MaTEMaTUYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHOe mocooue.
Y. 1. IuddepenunansHoe ucuncienne Gynkuuu ogHon nepemennoii / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. ®yHKIIIH HECKOIBKUX MEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOe oco-
oue / B. A. Koporeuxkas, 10. A. U3sexoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 sanexTpoH. onr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBbeKT.

9. Teopus BepOSITHOCTEH M MaTeMaTHYECKasl CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE MTOCOOHE | MpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. M3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Maraurtoropck : MI'TVY, 2013. - 1 anektpoHn. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

1.
Haumenosanwue I10 Ne noroBopa Cpok neiCTBUS TULCH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020
Security JUTS Om3Heca-
CranmapTHBIN
7Zip CBOOOHO PaCIPOCTPaHAEMOE 0eccpoyHo

2. wuHpopmaunoHHble cetu HTepHeT:
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https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

1) Poccwuiickast rocynapctBeHHast Oubnuoreka [DnexktponHbiii pecype] /Lientp undopm. TexHomo-
ruii PI'b; pen. Bnacenko T.B., Web macrep Kosnmosa H.B. — Dnekrpon. [lan. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, ceo6oanbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HanpoHanbHas OuOnnoTeka. [Dnekrponnsiii pecypc] / —URL: http://www.nir.ru .
S3.pyc.

3) T'ocymapcTBeHHasi myOaHYHAsS HAydHO-TEXHHYECKas Oubnmmoreka Poccuu [DieKTpOHHBIN pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobomubIit.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunast uatepueT-6uodanorexa URL:http://www.public.ru/ .

5) Crynenueckass Oubnuorexka [DJeKTpoHHBIM pecypc]. — Pexum mocryma:
http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. S3. pyc., aHTIL.

6) KommbroTeppa: Bce HOBOCTH NP0 KOMIIBIOTEPBI, JKEle30, HOBBIC TEXHOJOIMH, HH(OP-
MAaIIMOHHBIE TEXHOJIOTUH [DneKTpoHHbIA pecypc]. — [lepuoanueckoe anexkrpoHHoe MHTEpHET-U3AaHUE

http://

— Pexxum mocryna: https://www.computerra.ru/ — 3ari. ¢ sxpana. 3. pyc.

7) Cucrema «HTEpHET-TpeHAXEPHI B chepe 00pa3oBaHus» Ha caiite WWW.i-exam.ru.

9 MaTepI/IaJIbHO'TeXHI/I‘{eCKOC odecrneuyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_[eHI/Ie AyJAUTOPUHU

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
3aHATUH JEKIUOHHOTO THIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHNUs, IIEPEAAYN U
IpeCTaBIeHUs HHPOPMALIUU

VYyebHble ayTUTOPUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHITUH, TPYIIIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMI
aTTeCTalNU

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc Meronuueckux pa3paboTok (pa3aaToyHOro MaTepu-
aJla ¥ METOJIMYECKUX YKa3aHHUH ) U\IIIK KOMIUIEKC TECTOBBIX
3aJaHu# 71 IOATOTOBKY U IPOBENECHUS IPOMEXYTOUHBIX U
pyOSKHBIX KOHTPOJICH

Ilomenienns s CcaMOCTOSTEILHON
paboThl yyammxcs

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTroM MSOffice, Beixoaom
B MIHTEepHET U C IOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNnbHYIO Cpelly YHUBEPCUTETA

[Tomemienue uig XpaHeHUs U npodu-
JAKTHYECKOTO OOCIyXKHUBaHUS y4eO-
HOro 000pyJOBaHUs

[xads! 111 XpaHeHUs: yueOHO-METOANYECKON JOKYMEHTAIIHH,
y4eOHOTr0 000pYyI0BaHUS M YI€OHO-HATJISIIHBIX TTOCOOMH
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http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
http://studlib.com/
https://www.computerra.ru/
http://www.i-exam.ru/

