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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,




Jluer permerpannn u3MeneHuit u JonoHeH il

Jlara.

[Toanucey
Ne Paznen Kparkoe coneprxanne Ne nporoxosna ';:m
N/ | nporpamMmel M3MEHEHH S/ OTIOTHEeHHSI 3aceaHus e
kadenpoi
Kageapsl
1 8 AxTtyanusanus yyeGHo-mMetoauyeckoro u | 01.09.2016
HH(POPMALHOHHOTO 00ece e s npotokosn Nel dﬁf/
JIACIUTITAHEI
2 8 AxTyanusauus yueObHo-meroaunyeckoro u | 05.09.2017
HH(OPMALHOHHOTO 00ecreyeHus J’M
JMCLIMTIHHBI npoTokos Nol
3 AKTyanusanus yueOHO-MeTOANYeCKOro 05.09.2018
oOecneyeH st poToKo. Nol W
4 8.9 AKTyann3auus cBeIeH it 0 yueGHo- 03.09.2019
METO/IHYECKOM H MaTepHalIbHO- npoTokos Nel J"
TEXHHYECKOM 00€CTIeUeHUH AUCLUITIHHDI 7
5 8.9 AKTyanusamnus cBeIeHHH 0 yueOHo- 01.09.2020 1
METOAMYECKOM H MaTepHAIBHO- npoTokoJ Nel

TeXHHYECKOM obecrieueHHH JAUCLHIIIMHBI




1 e ocBOeHMSsI AW CIMIIJIMHBI

Lenstmu ocBoeHMsI TUCHUIUIMHBI «MaTeMaThKay ABJISETCS:
MIPUBUTHE HABBIKOB MCIIOJIb30BAHMSI MAaTEMAaTUYECKUX METOJOB HCCIEJAOBAaHUS U OCHOB MaTeMaruye-
CKOTO MOJICIMPOBaHUs B Oyaymiei npodeccuu mo WHKEHEPHOMY 00ECIEYCHUIO JEeSITeIbHOCTH YeJ0-
BeKa B He/pax 3eMJId MpU IKCIUTyaTallMOHHOM pa3Beake, 1o0bIue U rnepepadoTKe TBEPAbIX MOJE3HBIX
HCKOIIa€MBIX, CTPOUTEIBCTBE M SKCIUTYaTalluH MOA3EMHBIX 00BEKTOB Pa3IMUYHOTO HA3HAUCHHUS.

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

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

Jlyia u3ydeHus: NUCUUIUIMHBI HeOOXOIMMBI 3HAHUS U yMEHHUA, cPOPMHUPOBAHHBIE B PE3yJIbTaTe
W3YYCHHUH JUCIUILIAH: «AJsreOpa u Havana aHanmza», «['eoMerpus» B 00bEME MpOrpaMMbl CpEIHEH
LIKOJIBI.

3HaHUSA U YMEHUS, OJIYYCHHBIC TTPU U3YyYECHUU JAHHOW JUCIUIUIMHBI OYIyT HEOOXOAMMBI B Ka-
YECTBE OCHOBBI /Il OCBOEHUS HUCLUUIUIMH €CTECTBEHHOHAYYHOrO IUKJIA, a TAKXKEe ISl OCBOCHUS TEX
JTMCUUIUIAH TPO(ECCHOHATBHOTO IMKJIA U B HAYYHO-HCCIIE0BATEILCKOM paboTe, Uik KOTOPBIX Tpedy-
€TCsl 3HaHUE U BJIAJICHUE METOJIaMU MAaTEMaTUYECKOro aHajanu3a U MOJCIMPOBAHHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO HCCIICIOBAHUS, TPUMEHECHUE aHATUTUYECKUX W YUCICHHBIX METOJOB PEIICHUS
noctaBlieHHBIX 3aaa4: Ousuka, Teopus ommOOK U ypaBHUTEIbHbBIE BBIYHCICHUS, ['eomMeTpus Heap u

Ap.
3 Komnerenunu od0y4aromerocsi, GopmupyemMmbie B pe3yJibTaTe 0CBOCHHUSA
AUCUMILIMHBI M TVIAHUPYEeMbIe Pe3yJbTaThbl 00y4YeHus

B peE3yjbTaTC OCBOCHUS NUCIHHUIIIINHBI «MaTtemaTuka» O6y‘l&IOH.[PII>iCH JOJI2KCH O6J'Ia,I[aTb cieny-
FOIIIMMH KOMIICTCHIIUAMM

CrpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIETEHINH
OK-1 - cnocoGHOCTBIO K A0CTPAKTHOMY MBILLJICHHIO, AHAJIN3Y, CHHTE3y
3HaTh - OCHOBHBIC MOHSTHS U METO/IbI MATEMAaTHYECKOTO aHAJIN3a,;

- OCHOBHBIE TIOHATHS M METOBI TEOPUH BEPOSITHOCTEN U CTATUCTUYECKOTO aHAJIH3a Pe3ylb-
TaTOB PKCIIEPUMEHTA

YMmeTb - KOPPEKTHO BBIPAXKaTh U apI’yMEHTHPOBAHHO OOOCHOBBIBATH IOJIOKEHHSI IPEMETHON 00-
JIaCTH 3HAHUS U METO/IOB MAaTEMaTHUECKOTO aHaJIM3a JJIsl IOCTAHOBKH M PEIICHUS KOHKpET-
HBIX MPUKJIAJHBIX 3aa4

Bnaners - HaBBIKAMM MCIIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
U IIMCBMEHHYIO P€4b Ha PYCCKOM SI3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYeCKOH CHUMBOJIMKON WM (OpMyJIaMH, ITyOJIMYHO MPEACTABIATh COOCTBEHHBIE U
U3BECTHBIE HAYYHBIE PE3YJIbTaThl, BECTU JUCKYCCHUM;

- HaBbIKAMHU M METOAMKaMH OOOOIIEHUS pe3ylbTaTOB PEIICHHUs, SKCIIEPUMEHTAIHHON Aes-
TEJIBbHOCTU

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUIl OLIEHUBATH CTPOeHHe, XUMUYECKUI 1
MHMHEPAJIbHBIH COCTAB 3¢MHOI KOPBI, MOP(0/10THYecKHe 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 MOJIOKEHUS TEOPHH NPEAEIIOB M HENPEPBIBHBIX (PYHKIIUH,

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

- OCHOBHBI€ THIIbI 0OBIKHOBEHHBIX NG hepeHINAIBHBIX YPABHEHUH M METOIBI UX PELICHUS,
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CTpyKTypHBI

[Tnanupyemble pe3yabTaTbl 00ydeHUs

BJIEMEHT
KOMIIETEHITUA

- OCHOBHBIC TIOHSATHUS TCOPUH BEPOATHOCTCH U MATEMATHYECKON CTATUCTUKH

YMmeTb — 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 MOJeNIel IPUKIIAIHbIX 3a7ad;

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




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmast Tpy10eMKOCTh TUCIUIUINHBI COCTaBisieT 21 3aueTHIX euHuUIl, 756 akaj. 4., B TOM YUCIIe:

KoHTakTHas padora — 90,5 akan. 4acos:

— ayauropnas — 80 akaj. 4acos;

— BHeayautopHas — 10,5 akaza. yacoB
camocrosTensHas pabota — 640,3 akaj. 4acos;
MOJrOTOBKA K SK3ameny — 17,4 akajn. yaca,
MOJIrOTOBKA K 3aueTy — 7,8 akaj. Jaca.

AyauTopHas &~ =
KOHTaKTHas pabo-| = § 2 .
Ta S g dopma TeKyIIero KoH- E: o =
Pasnein/ tema 2| (Bakanm. Jacax) % 5( Bu camocrosTensHOM TPOJIS YCIIEBAEMOCTH U g = z
JUCLUTUIMHBI Z e x| Fow| & E paloThI IPOMEKYTOYHOMU aTTecTa- § z 5
S|2E| EE|E2 n 582
BlgE £2|:8 s -
5 = o 8 e} ~
Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOM a/1re0pbl U AHATUTHYECKOH reoMeTPpHH
1.1. JIuneiinas anre6pa: MaTpuis! u aecTBus Hajx HU-| 1 | 2 2/N1 | 10,8 |- camocTosITENBHOE U3YyYEHHE JIU- |- KOHCYJbTaluu 1o peme- |OK-1-
Mu. OnpenenuTen KBapaTHbIX MaTpHIl, paHT MaTPHIIbI, TepaTyphl — COCTaBIeHUE KOHCIEK- |HUIO KP Nel, 3yB,
obpatHast maTtpuiia. Meron ["aycca perieHus cuctem Jm- Ta «JloKa3aTeIbCTBO CBOMCTB - mpoBepka koHcnekra Nel |OIIK-4 —
HelHBIX anredpanyeckux ypaBHeHuil. Teopema Kpone- OIIPEACIIUTENS Y, «CBoiicTBa onpenennure-  |3yB
kepa-Kanemnu - BeimosiHeHue KP Nel «JIunelinas, | s,
BEKTOpHas anredpa v aHAIUTUYe- |- TPOBEpPKA BBIOJIHEHUS
ckas reometpus. Juddepeniu- (pemenus) KP Nel
anpHOe ucuncnenne POIIy
1.2 BekropHas anre0pa: JuHEHHbIe U HelMuHelHble ome-| 1 | 1 1 10 |- BemomHerne KP Nel «JIuneiinas, |- koHCynbTanuu 1o pemre-| OK-1-
panuu HaJl BEKTOPaMU U UX CBOMCTBA. BEeKTOpHas airebpa u aHamutuye-| HUI0 KP Nel, 3YB,
ckag reomerpus. Juddepenuu-|- nposepka pemenus KP  |OIIK-4 —
anbHoe ucuuciaenue OOI» Nel (yacTp — BEKTOPBI) 3yB




AynuropHas

cé& ) o=
KOHTaKTHas pabo- g* § E <
Ta s g @dopMa TeKylIero KOH- g o B
Paznen/ Tema é (B aKaj. yacax) % = Bun camocrositensHOR TPOJIS yCIIEBAEMOCTH U 35
JUCLUILINHBI A % & paboThI IIPOMEXYTOUHOM arrecTa- g § q:)
5l 5 s 5|28 SO
SIEF 28|38 S
1.3. AHanuTHYeCKas reoMeTpHs Ha IJIOCKOCTH M B mpo-| 1 | 1 1 16 |- Bommonuenue KP Nel «JIuneiinas, |- koHcynpTanuu no pemre-|OK-1-
CTpPaHCTBE BeKTOpHast anrebpa u ananmutude- | HU0 KP Nel, 3yB,
ckag reomerpus. Juddepenuu-|- mposepka pemenus KP|OIIK-4 —
anbHOe ucuucinenue POy Nel (uwacte — aHanuTHU.|3YyB
T'COM.)
Hroro no pasgeny 14 4/A1 | 36,8 KP Nel, koncnekt
Pazgen 2. BBegenue B MaTeMaTH4YeCKHMii aHAIU3
2.1. Tlpenen m HempepbIBHOCTh (PYHKIMH OgHOW mepe-| 1 | 1 1/N1 | 15 |- Bemonnenue KP Nel «JIunelinas, |- koHcynpTanuu no peme- |OK-1-
MEHHOH BEeKTOpHas anredpa u aHanutuye- |[HUKO KP Nel, 3yB,
ckas reometpus. Juddepeniu- - mpoBepka pemenns KP |OIIK-4 —
anbHoe ucuucienue POy Nel (wactp — npenensl, 3yB
Hernpep.)
2.2. KommuiekcHbie uucna. Pemenuwe anreOpandeckmx| 1 | 1 1 5 |- BemnonHeHue KP Nel «JIuneitnas, |- koncynabTanuu no peure- |[OK-1-
ypaBHeHui Haj noseM C BEKTOpHas ainredpa u anamutuuye- |HU0 KP Nel, 3YB,
ckas reomeTpus. udpdepenun- - nposepka pemenuss KP |OIIK-4 —
anbHOe ucuucienue OOID» Nel (4acTh — KOMIIIEKCH. |3y
qrcsa)
Hroro no pasgeny 1]2 2/11 | 20 KP Nel
Paznen 3. luddepennuanbHoe ncuucjienne GyHKIUM OHOMH NepeMeHHOi
3.1. Ompenenenue mnpousBogHou ¢GyHKIMKH B Touke.| 1 (0,5 1/1 | 10 |- camocTrosTeNbHAs paboTa ¢ JIuTe- |- KOHCYIbTamuu 1o pemre- |OK-1-
Huddepennunan, ero reomerpuueckuii cmbici. ['eomer- paTypoii — KOHCIIEKT «3ajauu, Huto KP Nel, 3yB,
pUYECKHM M MEXaHWYECKHH CMBICHI Npou3BojHOM. [Ipa- MIPUBOJIAIINE K MOHATHUIO Tpou3- |- mpoBepka pemenuss KPP |OIIK-4 —




AynuropHas &
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Paznen/ Tema 2| (B akax. yacax) % = Bun camocrositensHOR TPOJIS yCIIEBAEMOCTH U 35
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BrIa AUQpepeHInpoBaHUs U TaOIUIA TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |3yB
- seinosHenre KP Ne 1 HBIE),

- IPOBEPKa KOHCIIEKTa

3.2. HMuddepennupoanue HesBHO W mapamerpuyecku| 1 [0,5 1/U1 | 10 |- Beimonnenue KP Nel «Jluneiinas,|- koncynpt. mo pemr. KP|OK-1-

3amaHHbeix QyHKIUA. Jlorapudmuyeckoe muddepeHiu- BEKTOpHAs anreOpa u aHamuthde-|Nel, 3yB,

poBaHue ckas reomerpusd. Juddepenuu-|- nposepka pemenus KP |OIIK-4 —
anbHOe ucuucinenue POy Nel (wactp — nmoctpoeHue |3yB
rpadukoB QyHKINN)

3.3. Uccnenoranmne pyHkmumii ¢ momomrsio quddepenim-| 1 | 1 2/A1 | 5 |- BemomHeHue KP Nel - KOHCYJIbTaIuu 1o perie- |OK-1-3ys,

aJIHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP OIlK-4 -

Nel e

Hroro no pasneny 2 42 | 25 KP Nel, koncnekT

HToro ycranoBo4Hasi ceccus 18 10/14 | 81,8 KP Nel

Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OHOI nepeMeHHOM

4.1. TlepooOpazHas pyHkuus. Heonmpenenennsiit uate-| 1 | 3 3 30 |- Bemonnenue KP Ne2 «Heonpene-|- koncynsT. no peur. KPP |OK-1-

rpajl U ero OCHOBHbIE cBoicTBa. Tabnuia HeonpeeneH- JCHHBIH W ONpeIeNeHHbIN nHTe-|No2, 3yB,

HBIX UHTETPAJIOB rpam» - mpoBepka pemeans KP - |OIIK-4 —

Ne2 (uactp — Hemocp. UH-  |3yB
Terp.)

4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 1|3 3 30 |- BemomHenne KP No2 «Heonpene- |- koHcynbT. mo pem. KP|OK-1-
JICHHBIN U OnpeeNeHHbI nuTe- [ Ne2, 3YB,
rpam» - nposepka pemenus KPP |OIIK-4 —

Ne2 ("acTp - MeTO/IBI MHTE- |3YB
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4.3. OnpeneneHHbld MHTETpa. 3ajauu, npuBojsmme k| 1 | 4 2/12 | 38,5 |- Beimoninenue KP Ne2 «Heomnpene-|- koncynbranuu no pemre-| OK-1-

MOHSATHUIO OINpeNeNIeHHOro uurerpaina. @opmyna Heroro- JICHHBI U omnpeaeneHHbld uHTe- | HUut0 KP Ne2, 3VB,

Ha-JleitOHua. CBoiicTBa. MeToabl UHTETPUPOBAHUS rpajm - mpoBepka pemenuss KP|OIIK-4 —

No2 (yacTp - BBIUMCIICHUE|3YB
OTpENEeNIEHHOTO0 HWHTerpa-
na)

HToro 3uMHAA ceccHA 1110 8/M2 | 98,5 3auer OK-1,
OIlIK-4 -
3yB

4.4. IlpunoxeHus ONpeneIeHHOro HHTerpaia 1] - 1/1M1 | 60 |- Bemonnenue KP Ne2 «Heompene-|- koncymnbT. mo pem. KP|OK-1-3ys,

JICHHBI W OmpeAesleHHbId HHTe-|Ne2, OlK-4  —
3YB
rpajm - nposepka pemeHus KP Y
Ne2  (gactep mnpuIOXKEHUS
OIIP.MHT)
4.5. HecoOctBennble uHTerpaisl. Ilpusnakum cxoammo-| 1 | - 1/U1 | 64 |- Bemonnenue KP Ne2, - KOHcynbTanuu no pemre-| OK-1-
CTH. - caMoCTOsTeNbHOE H3yueHue Ju-| Huio KP Ne2, 3yB,
TepaTypbl: KoHcnekT «lIpusnaku|- npoepka KP Ne2 (wacts|OIIK-4 —
CXOJUMOCTH HECOOCTBEHHBIX WH-|HECOOCTB. HHTETPAJIBI) 3yB
TErpajioB» -IpOBEPKA KOHCIIEKTA
OK-1,
Hroro jgeTHss ceccust 1- 2/N2 | 124 IK3aMeH OIlK-4 -
3yB

Paznen 5. ludpepennuanbuoe ucunciaenue GyHkuuii HeckoJbKux nepemenunix (OHIT)
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5.1. Ompenenennie ocHOBHbIX MOHATHH. [Ipemen u wHe-| 2 | 1 1/n1 8 |- camocTosTeNbHOE HM3y4YEHHUE JIHU-|- IPOBEPKA KOHCIIEKTa OK-1-
npepsiBHOCTE OHII. OcHOBHBIE cBOiCTBa (yHKIMIA, HE- TepaTypbl: HAMCAHUE KOHCIIEKTa 3yB
IIPEPBIBHBIX B 3aMKHYTOH 00JIaCTH. «CBolicTBa (YHKIMH, HENpepbIB-
HBIX B 3aMKHYTON 00JacTU».
5.2. YacTHple MPOU3BOJHBIE W NMPOU3BOAHAS MO Hampas-| 2 | 1 1/M1 | 7 |- Bomonnenue KP Ne3 «®HIIL |- xkoucymprupoBanue mo|OK-1-
nenuto. KacaTenpHast JI0CKOCTh U HOpMaJIb K TOBEPXHO- Huddepenunansubie ypaBHeHUs» |perieHuto KP Ne3, 3YB,
ctu. ['eomerpudeckuii cmpicn nuddepennnana. [Ipuznak - npoBepka pemenus KP|OIIK-4 —
b depeHInpyeMOCTH. Ne3 3yB
5.3. IlpousBoanas cinoxHod pyHknuu. Yactaeie mpous-| 2 | 1 2 - BeimmonaHeHue KP Ne3 «®HIL. |- koucynerupoBanue mo|OK-1-
BOJIHBIE U AU depeHnnanbl BoICIIUX NopsakoB. Audde- 8 Juddepenunanbubie ypaBHeHUs» |perneHnto KP Ne3, 3yB,
PEHIIMPOBAaHUE HESIBHO 3aJaHHBIX (YHKIIHII. - nposepka peumienuss KP|OIIK-4 —
Ne3 3yB
5.4. Tlonsitue 00 dKCcTpeMyMax (QYHKIMH MHOTHX mepe-| 2 | 2 1 7 |- BemomHeHnue KP Ne3 «®HIIL. |- xoncynbTupoBanue 10|OK-1-
MEHHBIX. Juddepenunanbubie ypaBHeHUs» |perneHnto KP Ne3, 3YB,
- npoBepka pemenus KP|OIIK-4 —
Ne3 3yB
Hroro no pazneny 215 5M2 | 30 KP Ne3, koncnexkT
Paspnen 6. O0bIkHOBeHHBIE TH(PepeHInATIbHbIC YPABHEHHUS
6.1. OObikHOBeHHbIE aupdepeHnnanbupie ypaBHeHus| 2 | 1 2/M1 | 10 |- BemonHenune KP Ne3 «®HII. |- koncynsTupoBanue 1mo|OK-1-
nepBoro nopsjaka. ['eomerpuueckuit cmpica nuddepen- Huddepenunansabie ypaBHeHus» |pemieHuto KP Ne3, 3YB,
[IUAJIFHOTO YpaBHEHUS MIEPBOTO MOpsIKa. MeTo/ bl pere- - npoBepka pemenuss KP|OIIK-4 —
Hus AMQpepeHnanbHbIX YpaBHEHHH IEPBOTo MOPSJIKA. Ne3 3yB
6.2. 1Y BBICIIMX MOPSIKOB, CBOJSIIMECS K TIEPBOMY 211 1 13,5 |- cocraBnenue koHcrekta «J{Y|- koHcynbTupoBanue mo|OK-1-

11




AynuropHas & =
KOHTaKTHas pabo- g* § E <
Ta s g @dopMa TeKylIero KOH- g o B
Paznen/ Tema é (B aKaj. yacax) % = Bun camocrositensHOR TPOJIS yCIIEBAEMOCTH U 35
T CLIUTUTHHBI 2 e w| x| &2 paboThI POMEXYTOYHOU aTTecTa- g = q:)
S|2E| EE|S2 mn S8 2
5 S E 522 s =8
S8 282 S S
Q
BBICIIMX TOPSIAKOB, cBojsuecs K|pemeHuto KP Ne3, 3yB
TIEPBOMYY, - IPOBEPKa KOHCITIEKTa
- BpinojgHeHue KP Ne3
6.3. Jluneitnbie quddepeHunansabie ypaBHeHus N-ro mo-| 2 | 1 2/1 | 10 |- BomonHenue KP No3 «O@HIIL. |- xkoncyneTupoBanue 1mo|OK-1-
psanka. JlnHeliHoe omHOpoaHOE ypaBHeHHME. DyHIaMeH- Huddepennnanpupie ypaBHeHus» |pernennto KP Ne3, 3yB,
TanbHas cuctema pemieHuil. Onpenenurens BpoHckoro. - npoBepka pemenuss KP|OIIK-4 —
Heomnopoanoe nuneitnoe ypasuenne (JIHAY), Bux 06- Ne3 3yB
1iero pemeHus. MeTo | Bapualiy Nporu3BOJIbHBIX OCTO-
STHHBIX.
JluneitHoe ypaBHEHHE C MOCTOSHHBIMH KO3(QQUIMEHTa-
MU
6.4. Meroapl pemeHuss cucteM aupdepeHUnuaNbHbIX| 2 | 2 2 10 |- cocraBieHue koHcrekta «MeTo-|- KoHCynbTUpoBaHue 1o|OK-1-
ypaBHeHUH |-ro nmopsaka Il penieHus cucreM AY», pemennto KP Ne3, 3yB,
- BoinosiHeHue KP Ne3 - nposepka KP Ne3 OIIK-4 —
3yB
Hroro no pasneny 5 SN2 | 43,5 KP Ne3, koncnekT
HToro ycranoBo4Hasi ceccust 2110 10/A4 | 73,5
Pazgen 7. DieMeHTHI TeOPUM BEPOSITHOCTEH M MaTeMaTHYeCKO# CTATUCTHUKHU
7.1. DnemMeHTHl KOMOMHATOPUKH 2|2 2/2 | 30 |- Bemonnenue KP Ned «Teopusi|- xkoHcymbTupoBanue 10|OK-1-3y
BeposiTHOCTEN.  Maremarnueckas |pemennro KP No4
CTaTUCTHKA
7.2. Anrebpa coOwituii. Kimaccndeckoe, reomerpudeckoe| 2 | 2 2 30 |- BemomHeHnne KP Ned4 «Teopusi|- koHcynbTHpoBaHume 10|OK-1-
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AynuropHas

cé& ) o=
KOHTaKTHas pabo- g* § E <
Ta s g @dopMa TeKylIero KOH- g o B
Paznen/ Tema 2| (B akax. yacax) % = Bun camocrositensHOR TPOJIS yCIIEBAEMOCTH U 35
T CLIUTUTHHBI 2 T - paboThI POMEXYTOYHOU aTTecTa- ?E 3
S| 85| EZ|Ee i S aE
EgE EE|58 s -
=5 o = © 8 O N
U CTaTUCTUYECKOE ONpEAENCHUS BEPOSTHOCTH. AKCHO- BepossTHOCTeH.  MaremaTtuueckas |pemenuto KP Ne4, 3YB,
MaTHKa TEOPUHU BEPOSITHOCTEM. CTaTUCTUKA - nposepka peuienuss KP|OIIK-4 —
Ned 3y
7.3. Teopembl Cl0XKeHUSI U YMHOKEHUS. Y ClIOBHas Bepo-| 2 | 2 2 30 |- Bemmonnenue KP Ne4 «Teopus|- koncyneTupoBanue 10|OK-1-3y,
aTHOCTh. DopMysa MOTHOW BEPOSTHOCTH W (opmyIia BeposATHOCTeH. MaremaTtuueckast |pemennto KP Ne4, OIIK-4 —
baiieca. Cxema bepuymnu, npubmmxkenus Jlammaca u CTaTUCTHUKA» - npoBepka pemeHus KP|3y
ITyaccoHa. No4
7.4. JluckpeTHble U HENPEPBIBHBIE CllydaliHble BeNU4u-| 2 | 2 2/2 | 30 |- Bemonnenue KP Ned «Teopus|- xoHcymbTupoBanue 10|OK-1-
Hbl. P n QyHkuus pacrpeneneHuss U mIOTHOCTh. Ma- BeposTHOCTEN. Maremarudeckas |pemenuto KP Ned, 3yB,
TeMaTU4YecKoe OXXKUIAHWE U JUCIepCHs, HayallbHble U CTaTUCTHUKA» - mpoBepka pemenuss KP|OIIK-4 —
[IEHTPAJIEHBIE MOMEHTBHI. Neq 3yB
7.5. VI3BecTHBIE pacrnpeaeseHus U UX YUCIIOBBbIE Xapak-| 2 | 2 2 6,5 |- BbmonHenue KP Ne4 «Teopus|- xoHcynpTupoBanue 1mo|OK-1-
Tepuctuku. HopmasibHOE pacnpenesieHue. BeposiTHOCTe.  Maremaruueckas |pemenuto KP No4, 3YB,
CTaTUCTUKA» - mpoBepka pemenuss KP|OIIK-4 —
Ne4 3yB
HToro 3umMusas ceccus 10 10/U4 |126,5 IK3aMeH
7.6. 3akoHbl G6onbmux yucen. HepaBeHCTBO U Teopemal| 2 | - 1 36 |- HamucaHMe KOHCIEKTa «3aKOHBI|- IPOBEpKa KOHCIEKTa OK-1-
UYeorpméra. [lenTpanbHas npeneapHas Teopema. OOJIBIITUX YKCET 3VB,
OIIK-4 —
3y
7.7. MHoroMepHble ciy4aiiHble BeIMYMHBL. DyHKUUU| 2 | - 1 25 |- BomomHenne KP Ned «Teopusi|- koHcynbTHpoBanue 110 |OK-1-3ys,
pacmpeneneHns, cBOMCTBa. YHCIOBbIE XapaKTEPHUCTHUKHU. BeposiTHOCTEN.  Maremarnueckas |pemeHnio KP Ne4, OlK-4 -
DIEMEHTHI TEOPUH KOPPEISLUU CTaTUCTUKA» - npoBepka KP Ne4 >ye
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AynuropHas

cé& D i~
KOHTaKTHas pado- g* § E <
Ta s g @dopMa TeKylIero KOH- g o B
Paznen/ rema 2| (Bakan. gacax) % = Bun camocrositensHoit TPOJIsl YCIIEBAEMOCTH U 35
JUCIUTUTUHBI 2 < & w| ¥ = % & paboThI MPOMEKYTOUHOM aTTecTa- g § q:)
slezZ =382 ¢ = <
SIEF 28|38 S
7.8. OcHOBHBIC MOHATHUS, T€HEpaIbHAs COBOKYIMHOCTh | 2 | - - 25 |- BwmmonHenue KP Ne4 «Teopusi|- koucynpTupoBanue 1mo|OK-1-
BbIOOpKa. CTaTUCTHUYECKUE OLIEHKH IapaMeTpOB pacipe- BeposTHOCTeW. MaremaTtuueckast |pemienno KP Ne4, 3yB,
nesneHusi. ToueuHble ¥ UHTEPBAJIbHBIE OLICHKH. CTaTHUCTHUKA, - npoBepka KP Ne4, OIlIK-4 —
-KOHCIIEKT 110 pa3Jieny - IPOBEPKA KOHCIIEKTA 3yB
7.9. JloBepuTenbHBIE MHTEPBAJIBI I MapamMeTpoB HOp-| 2 | - - 25 |- BemosHeHue KP Ne4 «Teopus|- koHcynpTHpoBanue 1mo|OK-1-
MaibHOTO pacnpezaeneHus. [lonarue o kpuTepusx mpo- BeposATHOCTe. MaremaTtuueckast |pemiennto KP Ne4, 3yB,
BEPKHU CTATHCTUYECKUX TUIOTES. CTaTHUCTUKA, - mpoBepka KP Ne4, OIIK-4 —
-KOHCIIEKT I10 pa3/ieny - IPOBEPKA KOHCIIEKTA 3yB
7.10. Kpurnueckass o001acTte, ypOBEHb 3HAYUMOCTH,| 2 | - - 25 |- BemomHeHne KP Ned4 «Teopusi|- xoHcynbTHpoBanue 10|OK-1-
MomIHOCTh Kputepus. Kpurepuit cornacus Ilupcona s BeposiTHOocTe.  Martemarnueckast |pemieHuto KP Ned, 3YB,
TUIIOTE3bl O HOPMAJIIBHOM PacpeIeICHUN CTaTUCTUKAY, - nposepka KP Ne4, OIlK-4 —
-KOHCHEKT IO pa3Aeiy -IPOBEPKA KOHCIEKTA 3yB
Hroro jeTnss ceccust 2| - 2 136 3auer
HUToro mo nucuuiinue 38 42/M116(640,3 2 3a4era u 2 HIK3aMeHa

M — B TOM uymcIie, 9ackl, OTBEJCHHBIC HA pa0OTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAILIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMO/AX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4eOHOM IpoO-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATUH B COUETAHHM C BHEAYIUTOPHOU pabdo-
TOH ¢ 1enbio GOpMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBHBIX HaBBIKOB oOydaromuxcsa. CorjaacHo 1.
34 TNopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEIILHOCTH M0 00pa3oBaTeIbHBIM porpaMMmaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI OOecreyrBaeTCs pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHON palOTHI,
MEXJIMYHOCTHOM KOMMYHMKAIIMH, TPUHATUS PEUICHUH, JUIEPCKUX KayecTB, B TOM YUCIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATLHON AEATENbHOCTH BBITYCKHHUKOB U MOTPEOHOCTEH pa-
ooroznareseii.

BriOupas Ty nin nHyI0 TEXHOJIOTHIO pabOThI C 00YJaIOUIMMHUCS, HEOOXOUMO UMETh B BUJY, UTO
Haubob1Iero 3ddexra oT ee MPUMEHEHHs] MOKHO JOCTUYb, €CJIM YUUTHIBATh 1eJIn 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITh HalpaBiieHa M30MpaeMas TEXHOJOTHSA, COJIEp)KaHHe, KOTOpOoe
MIPEJICTOUT MepeaTh 00YUaroIIUMCS C €€ MTOMOIIBI0, a TAK)KE YCIIOBUS, B KOTOPBIX OHAa OYAET UCIOb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeILHOIO Mpolecca,
MpeIoaraeT NpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTeliss K CTYACHTY (IIPeHMYIIECTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHHs1). YueOHas JesiTeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK MPaBUIIO, PEIIPOYKTUBHBIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uHGOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JI0KEHHE MaTepuana B JUCIUILIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

- TIPaKTHYECKOE 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HABBIKOB IO MPE-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo o6yuenus. OOpa30BaTENbHBIN MPOIECC TOCTPOCH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEHICHUsT TPOOJIEMHOM 3a/1a4y WIIH BHIMOJHEHUs yaeOHoro 3ananus. [Ipoekt
IpernoiaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYAECHTOB, HAlpPaBJICH-
HYIO Ha BBIPaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIel U 3a/1a4, ((OPMYIMPOBKY OXKHIAEMBIX PEe3yiIbTa-
TOB, OIpEeJIEHNE MPUHIIUIIOB U METOJIUK peIleHHs IOCTaBJIEHHBIX 3ajay, INIAHUpOBaHKUE Xoa pado-
THI, TIOMCK JIOCTYITHBIX M ONTHMAJIBHBIX PECYPCOB, TIOATAMMHYIO pPEaIN3alnIoO MIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yNIbTAaTOB PabOThl, UX OCMbICIeHHE U pediekcuio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHbBIE THUIIBI IPUMEHSAEMBIX HAMHU B 00pa30BaTEIbHOM JeATETLHOCTH TPOEKTOB:

Hccneoosamenvckuti npoekm — CTpyKTypa npuOimkeHa K (opMary HayyHOTO HCCIIEIOBAHUS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, OINpeJesieHue HaydHOH MpoOyieMbl, peaMeTa U 00beKTa Hc-
CIIeZIOBAHMSI, IIEJIeH W 3a7a4, METOJIOB, HICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHNE pe3ylbTa-
TOB, BBIBOJ/IbI, 0003HAUEHHE HOBBIX NpoOseM). Pe3ynbTarom siBisercss yuyeOHas KapTa MO MOJYJIIO
Hariei 00pa3oBaTeIbHON MPOTrPaMMBI.

Teopueckuii npoexm, IPEANONATAIOUINA B OTIMYME OT HPEIbLAYIIEro, KOHEYHbIH MPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEMaTHYeCKOMY» COOBITHIO (Tpa3j-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHasi KapTa, TOJIbKO Hedop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATEIBHOCTb C SPKO BBIPAKEHHOM 3B-
PUCTHUYECKOM HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOpPMAIMU O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ 3TON MHpopManuel, ee ananu3 U 00001IeHe 1, HAKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHuxayuonnvle oopazosamenvhvie mexrosoeuu. Opranuszanus oodpa-
30BaTENBHOTO TpoIecca ¢ MPUMEHEHHEM CIEIHaIH3UPOBAHHBIX MPOTPAMMHBIX Cpell M TEXHHYECKUX
cpeicTB paboThl ¢ nH(pOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOM padoThl 00yUYar0LIUXCs

[lo nucuuniuue «MaremaTuka» NpPeIyCMOTpPEHAa BHEAayAMTOpHAas CaMOCTOsITeNbHas paboTa
o0ydJaroImuxcs, MpoBOAUMAasl B BUEC CAMOCTOSITEIILHOTO M3YUEHHsI JIMTEPAaTypbl U MHPOPMALMOHHBIX
PECYPCOB, a TaKK€ B BUJI€ PELICHUS TUIIOBBIX 33]1a4 [IPH BBIITOJIHEHUU KOHTPOJIBHBIX PadoT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

KP Nel «J/Inneiinasi, BekTOpHAasi ajredpa u anajauruyeckas reomerpus. JAunddepennnann-
Hoe ucyucaenue POII»

3ananme 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dhopmymnam Kpamepa; B) mero-
nom [Maycca
X—2y-3z=3,
3X+y-22=9,
2X—3y +5z2 =-4.
3amanme 2.

1) Haiizure yroa Mexay BekTopamu a 1 b, ecm @ = (2; —l), b= (— 2, 2).

[TocTpoiiTe maHHBIE BEKTOPHI B cucTteMe KoopauHat OXy, a Takke BEKTOpPbI, M300paXkaromue:
2a+b,a-3b.
2) YKaxuTe cper HWKEIPUBEICHHBIX BEKTOPOB OPTOrOHAJIbHBIC, KOJUIMHEAPHBIC, a TAKXKE KOMILIa-

HapHbIC: A = (—3;—]; 4), b= (2,-2,1), c= (2; %; —2), d= (7;11;8). Beruncnute Iwiomaas, ma-

pajeniorpamma, IocTpOSHHOTo Ha BeKTopax b u C.

3aganue 3.
Hamucats ypaBHenue npsmoii AB , ecnu A(—],' 2 3), B(—l; 2;—1). BrruuciauTh pacctosiHue OT TOUKH

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

3ananue 4.
TIpuBeauTe K KAHOHMYECKOMY BHTY U TIOCTPONTE KpHBYIO X’ —4X +2y> —4y =0
3aganue 5.
Brruncnure npeaenst:
. 1+4x-x* . 3x-arcsin2x . J2x-1-45
a) lim————;6) lim——————B) lim .
x—0 X + 3X° + 2X x-0 COSX — COS” X x—3 x—23
3aganue 6.
dy d?y axer? X = ctg2t
Haiiqure — u — s KIuii: a) y=e . 06 .
dx  dx? by ) ¥ ) y = In(sin2t).

3ananue 7.
2X—7

x* —4

CocraBbTe YpaBHCHHUC KacaTellbHOM K KpHBOﬁI y= B TOUKE X, = -1. HapHcyfITe KacarcJiib-

HYIO U KPUBYIO.

KP Ne2 «HeonpenesieHHBII M Onipe/ieJIeHHbII HHTErpajn

1. Beouuciure HCOMPCACIICHHLIC NHTCTPAJIbI

1) [L+tg?axkix; 2) j%
X+ X

3
dx;; 3)]arcsin5xdx; 4) J’In—xdx.
X
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2. Beluucnure onpeaeneHHbIE HHTETPANIbI

1 2 4,5 _
(1-sin2x)*dx; m_[x - X1
e

0

1)

O 0 | N

3. Haiinute miomaau Guryp, orpaHMYCHHBIX JUHUAMH. B 3amade (0) mpu MOCTPOCHUM JIMHUHM BOC-

MOJIb3YHTECh TAONHIIeH Ba)KHEHIINX KPUBBIX B MOJISIPHOM cHCTEME KOOPAUHAT:

a) Xy=6, x+y—-7=0; 6) p° =2c0s2¢.
. . |x=2v2cost, 2
4, Haiinure IMHY YT KPUBOU o<t<Zr.
y = 2:/2;sint, 3

5. Haiitu 06b€M Tena, 06pa3oBaHHOTO BpameHrneM BOKpyr ocu OY  (urypsl, orpaHu4eHHON JIH-

x> +y%-4y=0, y=+3-x (y<+3-x)

HHUAMMU:

6. BwruuciuTh HECOOCTBEHHBINM HHTETPANT WIIM YCTAHOBUTH €r0 PACXOUMOCTD:

0 4
1) Ix3e‘x4dx; dx

o 2 | Ja—xy

KP Ne3 «@HII. Iuddepenuuanbabie ypaBHEeHUD»

1. Haiitu 1 mocTpouts obmacTs omnpenenenus dynkmmu Zz = In(4— x> —y?) —arcsin(2 - y).

2. HaiimuTe dYacTHBIE MPOU3BOJIHBIC TIEPBOTO MOPSAKA (YHKIIHU:

z=3xy® —sin(x* +y) L XY

X=y

3. Haifure rpagienT ckanspHOTo moms U = X° + Yy? — 2% u ero Moxyns B Touke M (1,—12) .
4. Jlna ¢ysxmum z =In(2x* +3y®) B Touke A(l, 1) HaiiTH TPOM3BOAHYIO B HANPABIECHHH BEK-
TOpa I =3i+ 2].
5. Hamucath ypaBHEHHE KacaTelbHOM MIOCKOCTH M HOPMAJIH K MOBEPXHOCTH Z =+/9—X° —y® B Tou-
ke M(L 2; 2).
6. Haiitu HamMeHbllee W HauGoNbIlee 3HadeHMe QYHKIMH Z =X —Xy+2y> +2y+1
B odmactu D: x+y=-5 x=0; y=0.
7. Pemmth nuddepennnanbabie ypaBHEHHUS IEPBOI CTENEHN

A) xy' -4y —x2.Jy =0.
B)ysi=ylny, »(7)=e
B) x(y? —1)dx + y(x* =1)dy = 0.

8. Pemmth nuHeitHbIe HEOTHOPOHBIE MU (hEepeHIINATEHOE YpaBHEHUE ¢ TOCTOSHHBIMU K03 duiin-
eHTaMH

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

PemmuTh 0HOPOAHYIO chucTeMY (D (BePEHIUATLHBIX YPABHEHHIA:
x'=6x—y,
y'=x+4y.

KP Ned «Teopusi BeposiTHOCTel. MaTeMaTHUYeCKasi CTATHCTHKA»

B ypue 12 mapos. Cpean 3tux 1mapoB 3 Oenbix u 9 yepHbix. KakoBa BeposSTHOCTH TOT0, UTO Hay/a-
4y BBIHYTBIH IIAP OKaXKETCS OCIIbIM?

B paguoctynuu tpu mukpodoHa. [ KaxIoro u3 nNepBbIX IByX MUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tpetbero — 0,9. HaliTu BEpOSITHOCTH TOTO,
YTO B JJAHHBIII MOMEHT BKJIFOUYEHBI 2 MUKpO(]OHAa.

B npopaxe umerotcs Genble 1 KOPUYHEBBIE KA B COOTHOLIEHUH 2:3, mpuyeM mpou3BoacTBo 60%
OenbIX U 71% KOPUYHEBBIX SIMIL AATUPYETCSA AHEM, IPEALIECTBYIOIINM JHIO NTPOJAKH, a OCTaJIbHbIE
Al JaTUpYIOTCs Oosee paHHMMH uduciamu. [lokynarenb 3aka3piBaeT siflia, TaTHPyEeMBbIE THEM,
IPEIIECTBYIOUIMM JHIO IPOAAXKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOSATHOCTh TOTO, UTO €My
MPOAATYT PEIICTKY OCINbIX SUIl?
Tenedgounnas cerb yupexnenus oociayxuaer 200 aboHeHTOB. BeposTHOCTH TOro, YTO B T€UEHHE
MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BEposSITHOCTh TOTO, 4YTO B
Te4eHUue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTb TOr0, YTO B TEYEHHUE MHUHYThI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psj pacupezneneHus ciaydaiinoil Bennunnel X. HaliTn MmaremaTnueckoe oxugaHue, qucrep-
CHIO U CpeJIHEe KBaJ[paTHUecKoe oTKIoHeHuE. [TocTpouTh QPyHKIHMIO pactipeieneHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

s HempepbIBHOW CIIy4ailHOW BeNMMYMHBI 3a/laHa (YHKIMS pachpeesieHUs F(X). Tpebyercs

HalTH IUIOTHOCTh pacrnpeaeaeHus f(X), MaTeMaTH4eCcKOe OKUAAHUE, JUCIIEPCUI0, CpeiHee KBaj-
paTHyecKkoe OTKJIOHEHHUE. BBIUMCINTE BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4YailHOW BETUYMHBI
OT €€ MaTeMaTHYEeCKOro OXHJIaHUs OyAeT He Oosiee CpeTHero KBaJpaTuueckoro oTkioHeHus. [lo-
CTPOUTH rpa@uK (yHKIIHI.

0 ,  x<0
F(x) = %~(1—c052x) : ngs%
1 ’ T
X >
2

3aK0oH pacmpeseeHus CUCTEMbl JTUCKPETHBIX CIIYYalHBIX BETUYHH (X,Y) 3a71aH TaOJIuIeH.

Haiit K0a)puimeHT Koppensiunn I, ¥ BEPOSTHOCTb MOMNA/aHHs CIIyYaiiHOM BEITMYMHbI (X ,Y) B

obnacte 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 CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OIIEHOYHbIE CPEICTBA /IJIs IPOBEIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyKTYpHBII
PYKTYP [Tnanupyemblie pe3ysibTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpeACTBA
KOMIIETEHIINU

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIIJIEHH

10, AaHAJIN3Y, CHHTE3Y

3HaThb - OCHOBHBIC NOHATHUSA M MCTOJbI Mate- | 1. CDOpMy.HI/IpOBKI/I OCHOBHBIX TCOPEM (CBOI>'ICTB, MMPU3HAKOB H3Yy4YaCMbIX HOHHTI/Iﬁ, H606XOI[I/IMBIC n
MaTH4CCKOro aHajnsa JIOCTaTOYHBIC YCIIOBHS) B U3YYaeMBbIX pa3jenax Kypca.
2. Metoabl pacKpbITHSI HEONPEAeIEHHOCTE!, BEIICHEHUS! HEMPEPHIBHOCTH (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NpUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOLIbI0 nuddepeHiana; HanucaHus
ypaBHEHUS KacaTeJIbHOU MPSIMOH (TIIIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCIICAOBAaHHA (bYHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIHH, a TaKXKe METOJbl MHTEIPUPOBAHHS OC-
HOBHBIX KJIaCCOB (bYHKI_[I/Iﬁ
6. CriocoOBblI BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB
YmMmeth - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anun u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
IPEJIMETHOM 001aCTH 3HAHMS U METO- | 3agava 2. Borunciure npeznen o npasuny Jlormmrans 1im w
JIOB MaTeMaTUYECKOr0 aHAJIN3a [ X2 x? -4
[OCTAHOBKM M PEIIEHUs KOHKPETHBIX 3aganne 3. Chopmymupyiite HEOOXOIUMOE YCIOBHE IKCTpeMyMa PYHKIIUN OJTHON TIepEeMEHHOM.
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 HAyYHBIE pe-
3yJBTAThI, BECTH INCKYCCHH;

- HABBIKAMM M METOJMKAMHU 0000I1e-

3ananune 1. Cucremartnsupyiite u 0000IIMTE BCE KIIOYEBHIE MOHSATHS M NPHEMBI PEIICHHS THIIOBBIX 3aJad 10 TeMe
«[IpousBoxnas» u «[IpuMeHeHNe TPOU3BOAHON NIPH UCCIEJOBaHNH QYHKIMIY. Pe3ynbraT odopmuTe B BUIE TaOIUIBL.
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 Pa3NUYHBIX 3HAYCHUAX aprymenta. Mccnemyiite GpyHKImio Ha HanbobInee U HanMeHblee 3HaueHus. OT-
BETHTE Ha BOIPOC 33a4H.

«CeueHnie TOHHENS UMeeT (popMy MPSIMOYTOIBHHKA, 3aBEpPIIEHHOr0 NOIXykpyroMm. [lepumerp ceuenns 18 m. IIpu xakom
paanyce MOIyKpyTa IUIOIIalh CeYeHUS OyIeT HauOOoIbIIei?»

0G603HaubTe pajuyc NOMyKpyra uepes I u BhIpasute miomans S ceuenns kak pynximo ot I S =S(r).

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




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
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 OIeHMBATH CTPOEHHEe, XHMUYECKH U MIUHEPAJIbHBII 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 ¥l HETIPEPHIBHBIX (YHKIWIA, rpadu-
KH OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHN
U UX CBOWCTBA, OCHOBBI YHCJICHHOTO
pelieHus TPaHCLUEHACHTHBIX YpaBHe-
HUH,

- OCHOBHBIE TeopeMbl auddepeHu-
QIBHOTO U UHTErPAIbHOTO UCUUCIICHHS
(hyHKIIMA OJHOH 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 TEOPUH 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 npon3BeieHNe 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.

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTosiHue OT TOUKY 10 NPSAMOi Ha IUIOCKOCTH.

. 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.

. Ipsimas B mpocTpaHcTBe. Paznuunble BUABI ypaBHEHUH NPSIMOM B IPOCTPAHCTBE.

. B3anMHoe pacnonoxeHne MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. @ynkums. CrocoOs! 3aganus. O6nacTs onpeznenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIIMH, UX CBOMCTBA, Tpa(UKH.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHocTH. OHOCTOPOHHHE TIPEIEIBL.

. beckoreuno mansle n 6eckoHEUHO OObIINE QYHKIUHU, CBSI3h MeX Ty HUMH. CBOiicTBa 6€CKOHEYHO MaJIBIX (PYHKIHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneneHHOCTEN.

. 3aMevaTenbHbIe TIPEIeThI.

. CpaBHeHHE OECKOHEYHO MAJTBIX (YHKINN. DKBUBAICHTHBIE OECKOHEYHO Manble (YYHKIIMHA U OCHOBHBIE TEOPEMEI O

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

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeCTBa

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

29. IlponsBosHast GyHKIMH, €€ TeOMETPUIECKHH 1 (PU3NYECKHI CMBICIL.

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

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

32. IudpdepeHnnrpoBaHre HESBHBIX U ITapaMeTPHUIECKH 3aJaHHBIX QyHKIuH. Jlorapudmmaeckoe nuddepeHupoBanme.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

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

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIEC TeOpeMbI TU(PepeHIHaTbHOTO ucuncienus: Poms, Jlarpamxka u Koy,

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 n 10cTaToOYHOE YCIOBHS TOUEK Ieperuoda.

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

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

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

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

45. ®opmyna Hetorona — Jletioanma. OCHOBHBIC CBOWCTBA OTPEACICHHOTO HHTETpaa.

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

47. HecoOcTBEHHBIE UHTETPAIIBI.

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

49. Oo6nactp ompeznenenust OHII. [penen, HenpepsiBHOCTh. CBOWCTBa (YHKIMH, HENPEPHIBHBIX B OTPaHMYCHHOH 3a-
MKHYTOH obmactu.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSIJIKA, UX TEOMETPHIECKOE NCTOIKOBAHHE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

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

53. I[pumenenue nosHoro auddepeHnnana K NpuOImKeHHbIM BeMuCIeHHIM. [IuddepeHnnans! BHICIINX TOPSAKOB.

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 n HanMeHbIee 3HaAYCHHS QYHKIIMK B 3aMKHYTON O0JIaCTH.

59. Juddepennmnanbaple ypaBHEHNs: OCHOBHBIC TTOHATHsL. 3a1a4u, TPUBOJISIHUE K n(PepeHIINaIbHbIM YPaBHEHHSIM.
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OneHouHble CpeCTBa

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.

OnHopoanble quddepeHmansHble ypaBHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUe B TONHBIX Auddepennnanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYyCKAOLIe NOHWKEHUE MTOpsAKa.

Jluneiinple mudQepeHIraIbHbIe ypaBHEHU BEICIINX NopsiakoB. UaTerpupoBanme JIOAY ¢ mocTosHHBIME K03 du-
LUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHJY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocrossHHBIME K03(h(UIIMEHTAMH ¥ PABOW YacThIO CIIEIUAILEHOTO BHIA.
Cucrtembl muddepeHnanbHpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH peleHusl. MeToJ| HCKITIo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.

2 Kypc JieTHsis ceccust (IK3aMeH)

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEIIECHHS, COUCTAHHSL.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHKE, COOBITHE, BEPOSITHOCTD 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, HauBeposiTHelIIee YKCIIO MOSBICHUH coObIThsl A B cxeme bepHyiu.
ITpubnmxenusie GopMynsl B cxeme bepHymm.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrIOCOObI €€ 3ananusi. OyHKIUs pacipeaecHus.
MaremaTuuecKo€e 0XKHUIaHUE JUCKPETHOU C1y4ailHON BEJIMUYUHBI U €T0 CBOUCTBA.

Jlucniepcus AUCKPETHOM CiTydaifHOM BeMTMUMHBI U €€ cBolcTBa. Cpe/lHee KBaIpaTHUECKOe 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

VYMmetrs

pemaTte 3aJa4yu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHInaTbHbIX

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

) Y5

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

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

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

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

3. JlaHbl KOOpAWHATHI BEPIIMH INHPAMHIBI AAZA3A4 A

3) yroa Mexay peopom Ah, Y TPaHBIO AhA ; 4) uomaas rpaHu AR 7 5) o0beM mupamuab.
B tpeyromsauKe ¢ Bepumaamu A(2,1), B(5,3), C(-6,5) HaliTH [IHHY BBICOTHI U3 BEPIIUHBI A.
Hanucats KaHOHHYECKHE M TApAMETPUUECKHE YPABHEHHUS MPSIMOA, poxosiieit uepes Touku 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:
Xx+2 y-1

, X+y—-z=0
3 2 1, X-y-52-8=0

Noos~

8. Brrunciure npeensr:

2) lim 1+4x—x* __ .. 3x-arcsin2x ) | J2x-1-4/5
- _ 5 1 - 4 Imi
o X+ 37 +2X" T x00C0SX—COS X w3y 3

d — =
9. Haiinure 4y st GyHKIHi: a) Y = e*x x? . 6) X =ctg 2.t ,
x y =In(sin2t).

10. Berauciurs: (1— i)28 .
111. Haiith HeonpeNeNEHHBIA MHTErpal.  a) J. sin3x-cos5xdx, 6) j 1-cosx dx B) I(Zx +5)-e*dx.
(x—sinx)®

xdx

V20
12. BpIYMCIUTH ONPeIeNICHHbI HHTErpall J _—.
[.2
2 Vx“+5
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeCTBa

2
13. Haiftn momans (urypsi, orpannuensoii muamamu: X =4, Y° =4X.

_fo_v2_ 2 \3
14. Haiitu 1 mocTpouTh 001aCTh OmpeeneHus (yHKINN U=y9=-X"—y" +(x-y) .

3 -
15. Haiitn monmeii muddepermman pymxmn: 2= X IN'Y —SiN2Xy.
16. Haiiti 9acTHBIC NPOM3BOAHBIC IEPBOro MOpsiaka (GyHKUHH: Z = 5x2y3 + In(x + 4y)

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

18. Pemmte 3amauy Koum: Y c0s” Xxdy = (y2 +l)dX, y(O) =0.
19. Haiizure obuee pewenue mudpdepentuansuoro ypasuerns V' +y' = e?*.
20. Pemuts 0gHOPOAHYIO CUCTEMY TU(QEepeHINATEHBIX YPaBHEHUH:
x'=6x—y,
y' =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. HaiTn BeposTHOCTH TOTO, uTO cpenu 10 HOBO-
POXICHHBIX 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 0XKHUIAHNE, JUCTIEPCUIO U CPEIHEE KBAIPATUIECKOE OTKIIOHEHUE.
24. lana GyHKIUS pacTpeieIeHUs] HeIPEPBIBHOW CITyJ4alHON 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, UX.

Bnanets

- IPaKTUYECKUMU HABBIKAMHU
WCTIOJTb30BAHUS MaTEMATHUECKUX
MOHSATHH U METOJ0B (M3y4aeMbIX

Ilpumepnuie npuknaonsie 3a0auu u 3a0aHUsA

AL 0;1) B(4; 4 6)’ C(2,2,3) , D(10;14;17)

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

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeCTBa

pa3zenoB MaTeMaTHUKN) NP PELICHUN
MPUKIIAIHBIX 33]1a4;

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

- crocobaMu OIEHUBAHUS 3HAUUMOCTHU
Y TIPAKTHYECKON MPUTOTHOCTH TONY-
YEHHBIX PE3YyIbTaTOB

3amaua 2. [Ipu nmoctpoenun BUcs4ero Mocra 4yepe3 peuky «Tuxasp M BBISCHEHWHM HaJIe)KHOCTH COOPYXKEHUs, CTYICHTHI
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. ['myOuHa mpormba Tpoca Ha pacCTOSHUHM 3 M OT TOYKU KperuieHus paBHa 40 cm. Ompenenursb
riyOuHy nporuba Tpoca noceperHe MeXIy KpeIUIeHUsIMU.

F=(25)
L2 SIIEKTPOCTATHYECKOTO MOJISL, 110 TIEPEMEIIEHUIO HIEKTPUUECKOTO 3apsijia U3
B TOUKY 2_(’ ! )
. X—COSX
lim——

X—0

3amaua 3. Haiitu paboty cuibl

M, =(0; 4;2)

TOYKH

3ananue 4. [Tokaxure, 4T0O Tpeaet
JIPYTHAM CIIOCOOOM.
3aganme S. 3aBUCHMOCTD IIyTH OT BPEMEHH IIPU TNPSIMOJIMHEHHOM MIBIDKCHHHM TOYKH 3aJaeTCs ypaBHEHHEM

X+C0SX ge MOkeT OBITh BBIUUCIICH 1O TpaBmity JlomuTans. Haligure aToT mpenen

3 2
S=—1t"+2t° -3, rme S-nmyms B M, a { Bpems B c. BeramciuTe ee CKOpoCTh U ycKOpeHue B MoMeHT Bpemenn t = 4C .

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

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPE3KaMH, OTCEKAEMBIMH €I0 Ha OCSIX KOOP/IMHAT.
3apaya 7. B mapke arrpakunonoB ropojga N OIWH M3 OTPE3KOB TPAEeKTOPUH JBIDKEHHUS I10e3[a B «AMEPHKAHCKHX rop-

Kax» IPEeACTaBIsIeT COO0H CHHYCOUAY: S(t) = Asi n(a)t + (pO) , TIe A, ¢o M @ — U3BECTHBIC YHCIIA.

OnpenenuTs yroa HakJIOHA K TOPU30HTY MOCETHTENS aTTpaKIMOHa J[. B MOMEHT BpeMeHH 11 ero ABMXKEHHUS 10 ITOMY OT-
PE3KY.

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

«lns yOOpKHM cHera Ha yJMIax TOpoja HCIOIb3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaoT B TEYCHHE CBETIIOTO
BpEMEHM CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHOI ckopocThio Yoopku cHera 400 (M3/4). 3sMeHeHue 06beMa CHera, BblIaa-

ds 2
— =120 - 51,
dt 'meS(I]

I A —
cuera (B M°), BBINaBIIEro 3a Bpems t (B 4acax), 0<1<24. B yomenr Bpemenn’ = 0 Ha ynuiax ropoza jexur 1000 m3

S(I) »

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

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOM CHera, JIekKaIIero Ha yIuax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeneHNsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIM M KPUTEPHH OLICHUBAHMS

IIpomeskyTouHas aTTecTanus Mo JTUCHMIUIMHE «MaremaThka» BKIIOYAeT TEOPETHUYECKHE BOIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTHh YPOBEHb YCBOCHMSI OOyUYaIOLMMUCS 3HaHUHN, U IPAKTUUECKUE 3a/1aHNUs, BbI-
SBJISIIOIINE CTENIEHb CPOPMHUPOBAHHOCTU YMEHHMH U BIAJieHUH, IPOBOIUTCA B (hopMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

DK3aMeH M0 JaHHOH JUCLMIUIMHE NTPOBOAUTCS B YCTHOM (pOpMe MO 3K3aMEHALMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUI BOIPOC U J1Ba IPAKTUUECKUX 3aJaHUSL.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics nmokassiBaet copmupoBanHocts komnerenuii OK-1 n OIIK-
4; T.e. CTyNEHT JIOJDKEH I0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUSA U OO0bACHEHMs MH(OpManuu,
MHTEJJIEKTYaJIbHbIE HABBIKU PELLEHUS 3a1a4;

- 3a4eT He CAaH, €CIM pe3ysibTaT O0y4eHUs HE JIOCTUTHYT, OOydaroUuIMiics HEe MOXKET IoKa3aTb
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHS HH(DOPMAIIK, HE MOXKET ITOKa3aTh HHTEIICKTYyaIb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3aa4.

Iloka3aTenu U KPUTEPUH OLICHUBAHHUS JK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O0y4aroIUIiCs IEMOHCTPUPYET BBICOKHI YpOBEHb C(OPMHUPOBAHHO-
CTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HaHHE YIeOHOTro Marepuaia, CBoOOoI-
HO BBIIOJHSIET MPAKTUYECKHE 3aJlaHMsl, CBOOOJHO ONEpUpYyeT 3HAHUSIMHU, YMEHUSMH, IPUMEHSET UX B
CUTYalUsIX TOBBIILIEHHON CI0XHOCTH.

— Ha OILICHKY «XOPOLI0» — 00YYaIOIIMNCs IEMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHMSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTENbHbIE OLIMOKHU, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAJUTUYECKUX OINEpalusX, MepeHoce 3HAaHWN U yMEHUI Ha HOBBIE, He-
CTaHJIapTHbIE CUTYaI1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCS IEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPUATHH JOMYCKAIOTCS OIIUOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHUH, HABBIKOB, O0YYaIOIIUIICS UCHIBITHIBAET 3HAYUTEIbHbBIE
3aTpyJHEHUS PU OTIEPUPOBAHUY 3HAHUSAMU U YMEHUSMH IPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/I0BJIeTBOPHUTEJIbHO»— 00yJaroIUIiCs 1eMOHCTpUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepHaa, JOMyCKAaeT CyIECTBEHHbIE OMNOKH, HE MOXET M0Ka3aTh WHTEIUIEKTyallb-
HbIE HABBIKM PELICHMS MPOCTHIX 33134 WM HE MOXET MOKa3aTh 3HAHUS JJa)Ke Ha YPOBHE BOCIIPOM3BEIE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOHo-MeTonMYecKkoe U HHGPOPMALTHOHHOE o0ecrieyeHHe TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Illunaye B. C. Bricmas maremaruka: yuebHuk / B.C. llunaueB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bpicmee o6pazoBanue). — ISBN 978-5-16-101787-6. - Tekct: >1MeKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/990716 — (mata obpamenus: 06.10.2020). — Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIIEH.

2. Marematuka: yue0. mocooue / F0.M. [anunos, JI.H. XXypoenko, I'.A. Hukonosa, H.B. Huko-
noBa, C.H. Hypuesa ; mox pen. JI.H. XXypGenko, I'.A. Hukonosoii. — MockBa: UH®PA-M, 2019. —
496 c. — (Bsicmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - TekcT: 371€KTpOHHBIHU. -
URL: https://new.znanium.com/catalog/product/989799

(mara oopamenus: 06.10.2020). — Pesxxum moctyma: Ui aBTOpHU3. MOJB30BATEICH.

0) JomosiHuTEILHAS JIUTEpaATypA:

1. Teopus BeposSTHOCTEH M MaTeMaTH4YeCKasl CTaTUCTHKA: YueOHoe nmocodue / buprokosa JI.T.,
Bboo6puk I'.1., MarseeB B.U., - 2-e u3xa. - Mocksa: HUL| UH®PA-M, 2017. - 289 c. (Bsic-
mee oOpasoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponnsiid. - URL:
https://new.znanium.com/catalog/product/37089
(mata oopamenus: 06.10.2020). — Peskum gocTyna: uist aBTOPHU3. MOJIb30BATEICH.

2. Maremartuka B mpuMepax u 3amadax: yue6. mocoodue / O.M. Jlertsapesa, JI.H. XXyp6enko, I".A.

Hukonora, H.B. HukonoBa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. — 372 c. — (Bsiciiee 00-
pazoBanmue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr: oanekrponnsri. — URL:



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/37089

https://new.znanium.com/catalog/product/989802

(mata obopamenus: 06.10.2020). — PeskuM gocTyIma: st aBTOPHU3. MOJIb30BATEICH.

3. @uxrenronsl, [.M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: y4eOHuK: B 2 yactsax / .M. ®ux-
tenrosbl. — 11-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. — 444 ¢. —
ISBN 978-5-8114-0190-1. — TekcT : 3yeKTpOHHBIN // DnekTpoHHO-0MOIMOTeUHas cuctemMa «JlaHpy :
[caitr]. — URL.: https://e.lanbook.com/book/112051

(mara oopamenus: 06.10.2020). — Pexxum mocrtyma: Ui aBTOPHU3. MOJIb30BATEIICH.

4. ®uxtenronsil, .M. OCHOBBI MaTeMaTHYECKOro aHanu3a: yueOHuk: B 2 yactax / [.M. ®dux-
tenronbll. — 10-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. — 464 c. —
ISBN 978-5-8114-0191-8. — TekcT: anekTpoHHbIi // DiekTpoHHO-OMOIMOTEYHast cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/115730

(mata oopamenus: 06.10.2020). — Pexxum gocTyma: 1jist aBTOPHU3. IOJIb30BATEICH.

5. lunaues B. C. 3amaunuk 1o Beiciiei Matematuke: yueo. mocooue / B.C. [llunaues. — 10-e
u3a., crepeorurt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiit. — URL: https://new.znanium.com/catalog/product/1042456

1.

B) METOAMYECKHE YKAZAHUS

1. I'paueBa, JI.A. OnpenesneHHblil HUHTErpan: METOANYECKUE YKa3aHUs Ui CTYyJE€HTOB — MarHuTo-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBax, 2010 — 12 c.

2. I'pauesa, JI.A. DneMeHTHI TUHEHHON anreOphl, BEKTOPHOW anreOpbl U aHAJTUTUYECKONH TeOMET-
pun: YuebHoe nocobue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

3. Makcumenko, M.A. CoObiTusi u BeposiTHOCTh. YacTh 2: Meton. yka3. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. Hocosax», 2010. — 25 c.

4. Masuenko, E.Il. TlpousBognas u auddepenunan ¢pynkuuu. [Ipaktukym.- Marauroropck:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

5. Masuenko E.Il. MccnenoBanne ¢pyHkumii u nocrpoeHue rpadpukon. Ilpaktukym. — Marauro-
ropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

r) [Iporpammuoe odecnieuenue u MHTEpHET-pecypcehI:

Haumenosa- Ne jroroBopa CpoOK JIeHCTBUS JTUIIEH3HH
Hue 110
MS Win-
dows 7 Profession- J1-1227-18 ot 08.10.2018 11.10.2021
al(n1st ki1accoB)
2007 Lvr'ffessgglce Ne 135 ot 17.09.2007 Geccpouro
7Zip CBOOOJIHO  pacrpocTpaHse- 0eCCpOvHO
FAR CBOOOJIHO  pacrpocTpaHse- 0ECCPOYHO

IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

HasBanmne Kypca Ccplika

ITouckosas cucrema Akanemust Google (Google

Scholar) URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe okHO J10-

URL: http://window.edu.ru/
CTyla K I/IHd)OpMaLII/IOHHBIM pecypcam

3J'ICKTpOHHa$I Oa3a MNEPpUOANICCKUX U3daHui

East View Information Services, 000 «IBHC» hitps://dlib.eastview.com/

DrexkTpoHHbIe pecypesl 0ubOaHoTeKH MI'TY 1Mm. http://magtu.ru:8085/marcweb2/Defa
I".1. HocoBa ult.asp

MexayHnaponHass HaykoMeTpudeckas pedepa-
THBHAs U TOJHOTEKCTOBas 0a3a JaHHBIX HAyYHbIX M3- http://webofscience.com

nmaaui «Web of science»
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https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

Mexnynaponnas pedepaTUBHAass W TOJTHOTEK-
CTOBasl CIpaBOYHasi 0a3a JaHHBIX HAYYHBIX HM3JaHHA

http://scopus.com

MesxayHaponHasi 6a3a MOJHOTEKCTOBBIX JKypHa-

s0B Springer Journals

http://link.springer.com/

MexayHapoaHas 6a3a CpaBOYHBIX M3JaHUH IO
BCEM OoTpacisiM 3Hanui SpringerReference

http://www.springer.com/references

Mexnaynapoanas pedeparuBHas 0a3a JTaHHBIX
10 YUCTOM U npuKiagHoi mareMarnke ZbMATH

http://zbmath.org/

9 MaTepI/IaJILHO-TeXHH‘leCK()e odecmeuyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TCXHI/ILIGCKOC obOecrieueHue JUCHUITIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTopun

VYyebHble ayIUTOPUH ISl TPOBEACHUS
3aHATUH JIEKIMOHHOrO TUIA

Jlocka, MyJIbTUMEIMIHBIE CPEACTBA XPAHEHHUs, IIEPEAAYN U
npeCcTaBIeHNs HHPOPMALUU

VYyebHbIe ayIUTOPUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHATUM, TPYHIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEKYTOYHOMN
aTTeCTallu

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc Meronnueckux pa3paboTok (pa3aaToyHOro MaTepu-
aJla ¥ METOJIMYECKUX YKa3aHHUM ) M\IIIK KOMIUIEKC TECTOBBIX
3aJaHu# 71 TIOATOTOBKY U IIPOBEAECHUS ITPOMEXYTOUHBIX U
pyOEKHBIX KOHTPOJICH

Ilomenienns s CcaMOCTOSTEILHON
paboTHI yJammxcs

[Tepconanbubie KoMIbIOTEPHI ¢ makeTrom MSOffice, Beixomom
B VIHTEpHET U C TOCTYIIOM B AJICKTPOHHYIO0 HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemenue st XpaHeHus: U Ipodu-
JAKTUYECKOTO OOCIYyXKUBaHUS y4eO-
HOro 000pyJOBaHUs

Ikader i XpaHeHUsT y4eOHO-METOAMYECKON TOKYMEHTAIIHH,
y4eOHOTr0 000pYy/I0BaHUS M Y4€OHO-HATJISITHBIX TTOCOOMH
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