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1 lesm ocBOEHMSsI AN CIMIIJIMHbBI

LlensMu oCBOSHMS TUCHHUILIMHBI «MaTeMaTHKa SBJISETCS:
MPUBUTHE HABBIKOB HCIIOJIb30BAHUS MATEMaTUYECKUX METOJI0OB MCCIEIOBAHMS U OCHOB MaTeMaTHye-
CKOTO MOJISIUPOBaHMs B Oyayuiei npodeccuu mo MHKEHEPHOMY O0ECIICUCHHIO ACSTeILHOCTH YeIo-
BEKa B HeJpax 3eMJIM MPH IKCIUTyaTal[MOHHOW pa3BelKe, T0ObIYe U mepepaboTKe TBEPABIX MOJE3HBIX
HCKOMIAEMBIX, CTPOUTEIBCTBE U AKCIUTYaTAIMH IMOA3EMHBIX OOBEKTOB PA3IMYHOTO Ha3HAYCHUSI.

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

Jucrunuaa b1.6.9. «Martemarrkay BXoauT B 6a30BYyI0 4acTh Oj0ka 1 0Opa3oBaTebHOM MPO-
IrPaMMBl.

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

3HaHMS U YMEHUS, MMOJIYICHHBIC TIPH U3YYCHUU JTaHHOUW JUCIMILTUHBI OyIyT HEOOXOIUMEI B Ka-
YECTBE OCHOBBI /I OCBOEHUS IUCLUUIUIMH €CTECTBEHHOHAYYHOIO IIMKJIA, & TAK)KE JUJII OCBOCHUS TEX
TMCUUIUIAH TPO(ECCHOHATBHOTO IMKJIA U B HAYYHO-HCCIIEI0BATEILCKOM padoTe, /Ui KOTOPBIX TPeOy-
€TCsl 3HAaHUE U BJIAJICHUE METOJIaMH MAaTEMaTUYECKOro aHajanu3a U MOJECIMPOBAHHUS, TEOPETUUECKOTO 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 pPE3YyibTaTeC OCBOCHUA IUCHUIIJIMHBI «MartemaTuka» 06yqaroumf10ﬂ JOJIZKCH O6J'Ia,I[aTb CJIC-
AYHOIUMU KOMIICTCHIHUAMM:

CrtpyKTypHBII
JJIEMEHT [Inanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH
OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MBbILLJICHHIO, AHAJIN3Y, CHHTE3Y
3HaTh - OCHOBHBIC TIOHATHUS M METO/Ibl MaTEMaTHYECKOT0 aHAJIN3a;
- OCHOBHBIE MOHSTHS 1 METO/IbI TEOPHHU BEPOSITHOCTEH U CTATHCTHYECKOTO aHAIN3a Pe3yIib-
TAaTOB SKCHEPHUMEHTA
YmeTh - KOPPEKTHO BBIPAXKATh U apI'yMEHTUPOBAHHO OOOCHOBBIBATH ITOJIOKEHHUS IPEIMETHON 00-
JIACTH 3HAHMS M METO/I0B MaTEMaTHYECKOT0 aHAIM3a TSl IOCTAHOBKH M PEIICHHS] KOHKPET-
HBIX NPUKJIAAHBIX 3aJla4
Bnaners - HAaBBIKAMM MCIIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
1 MMMCbMCHHYIO P€Yb HAa PYCCKOM A3BLIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUYCCKUEC TCKCTEI C
MaTeMaTHYECKOil CHUMBOJIMKOM HIIM (HOPMyJIaMH, MyOIMYHO TPEICTABISITH COOCTBEHHBIE
MN3BECTHBIC HAYYHBIC PE3YJILTAThl, BECTH AUCKYCCUMH,
- HaBBIKAMU M METOJHMKAMHU 00OOIICHUsI Pe3yJIbTATOB PEIleHHS, SKCIIEPUMEHTAIBHON JIesl-
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€ ITOJIO’KEHUS JIMHEITHO, BEKTOPHOW anreOphl M aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE MOJIOKEHUS TEOPUH NIPEAEIIOB ¥ HENPEPBIBHBIX (PYHKIIUH,

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

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

5




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;
—  BBISBJISATh, CTPOUTH U peIIaTh MaTeMaTHYCCKHE MOJICTH PUKIIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOb! 3(pPeKTHBHOTO PEmIeH s 3a/1ad, pacimo3HaBaTs Y(PpPeKTHBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

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

— crnoco0aMu OLIEHHBAHMS 3HAYMMOCTH U IIPAKTHYECKON IPUTOJHOCTH IOITYy4EHHbIX pe-
3yJIBTaTOB




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO0mast TpyI0eMKOCTh TUCIUTUINHBI COCTaBisieT 21 3aueTHIX euHuUIl, 756 akaj. 4., B TOM YUCIIe:

KoHTakTHas padora — 90,5 akan. 4acos:

— ayaurtopHas — 80 akaj. 4acos;

— BHeayautopHas — 10,5 akaza. yacoB
camocrosTenbHas pabora — 640,3 akaj. 4acos;
MOJIMOTOBKA K SK3ameHy — 17,4 akajn. daca,
MOJIrOTOBKA K 3aueTy — 7,8 akaj. Jaca.

AyauTopHas &~ =
KOHTaKTHas pabo-| = § .
Ta g g dopma TEKyIIEero KOHTPO- E: - Er
Pasgnen/ tema 2| (Baxkan. yacax) % g Bu camocrosTenbsHOM JIS1 YCTIEBAEMOCTH U g = =
JTUCLUTUTMHBI Z e x| ¥ | & S paloThI IIPOMEXYTOUYHOM arTecTa- ? z5
=|&E| EE|Ee man 582
SO0 B2 18$ o
Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOM a/1re0pbl U AHATUTHYECKOH reoMeTPpUH
1.1. JIuneiinas anre6pa: MaTpuis! u aeicTBus Hajx HU-| 1 | 2 2/1N1 | 10,8 |- camocTosITENbHOE U3YyYEHHE JIU- |- KOHCYJIbTaluu 1o peme- |OK-1-
Mu. OnpenenuTeny KBaJpaTHbIX MaTpHIL, paHT MaTPHIIbI, TepaTyphl — COCTaBIeHUE KOHCIEK- [HUI0 KP Nel, 3yB,
obpatHast Matpulia. Meron ["aycca perieHus cuctem Jm- Ta «Jloka3aTenbCTBO CBOMCTB OM- |- mpoBepka koHcnekra Nel |OIIK-4 —
HelHbIX anredOpanmyeckux ypaBHeHHil. Teopema Kpone- penenuTens», «CBoOMCTBa onpeienIuTe-  |3yB
kepa-Kanemnu - BpimosiHeHue KP Nel «JIunelinas, | sy,
BEKTOpHasl anredpa v aHAJIUTUYe- |- TPOBEPKA BBIOJHEHUS
ckas reometpus. Juddepeniu- (pemennst) KP Nel
anpHOe ucuncnenne POIIy
1.2 BekropHas anre0pa: JuHEHHbIe U HelMuHelHble ome-| 1 | 1 1 10 |- BemomHerne KP Nel «JIuneiinas, |- koHCynbTanuu mo pemre-| OK-1-
paiuu HaJl BEKTOPaMHU U UX CBOICTBA. BEeKTOpHas airebpa u aHamutuye-| HUI0 KP Nel, 3YB,
ckag reomerpus. Juddepenuu-|- nposepka pemenus KP  |OIIK-4 —
anbHoe ucuuciaenue OOI» Nol (yacTp — BEKTOPBI) 3yB




AynuropHas

cé& oo =
KOHTaKTHasi pado- g* § E -
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1.3. AHanuTHYeCKas reoMeTpHs Ha IJIOCKOCTH M B mpo-| 1 | 1 1 16 |- Bommonnenue KP Nel «JIuneiinas, |- koHcynpTanuu no permre-|OK-1-
CTpPaHCTBE BeKTOpHas anrebpa u aHamutude-| Hur0 KP Nel, 3yB,
ckag reomerpus. Juddepenuu-|- mposepka pemenus KP|OIIK-4 —
anbHoe ucuucienue POI» Nel (uwacte — aHanuTHu.|3YyB
T'COM.)
Hroro no pasgeny 14 4/A1 | 36,8 KP Nel, koncnmekT
Paznen 2. BBegenue B MaTeMaTH4eCKMii aHAIU3
2.1. Tlpenen m HempepbIBHOCTh (PYHKIMHM OgHOW mepe-| 1 | 1 1/N1 | 15 |- Bemonnenue KP Nel «JIuneiinas, |- koHcynbTanuu no peme- |OK-1-
MEHHOH BEeKTOpHas anredpa u aHanutuye- |[HU0 KP Nel, 3yB,
ckas reometpus. Juddepeniu- - mpoBepka pemenus KP - |OIIK-4 —
anbHoe ucuncienne POI» Nel (wactp — npenensl, He- |3yB
npep.)
2.2. KommuiekcHbie uucna. Pemenuwe anreOpandeckmx| 1 | 1 1 5 |- BemnosHeHue KP Nel «JIuneitnas, |- koHcynabTanuu o peue- |[OK-1-
ypaBHeHui Haj noseM C BEKTOpHas anredpa u aHanutuue- |HU0 KP Nel, 3YB,
ckas reomeTpusd. Juddepenun- - mposepka pemenuss KP |OIIK-4 —
anbHoe ucuucienue OOI» Nel (yacTh — KOMIUIEKCH. |3y
YKCIIa)
Hroro no pasgeny 1]2 2/11 | 20 KP Nel
Paznen 3. luddepennuanbHoe ncuucjienne GyHKIUM OHOMH NepeMeHHOi
3.1. Ompenenenue mnpousBogHou ¢GyHKIMH B Touke.| 1 (0,5 1/1 | 10 |- camocTrosTeNbHAs paboTa ¢ JIuTe- |- KOHCYIbTamuu 1o pemre- |OK-1-
Huddepennunan, ero reomerpuueckuii cmbici. ['eomer- paTypoil — KOHCHEKT «3aJiauH, Huto KP Nel, 3yB,
pUYECKUI U MEXAHWYECKHI CMBICI Mpou3BOgHOM. [Ipa- MIPUBOJISTINE K TOHATHIO TTpon3- |- mpoBepka pemenust KP |OIIK-4 —




AynuropHas &
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KOHTaKTHas pabo- g* § E o
Ta g g ®opMa TeKylero KOHTpo- g o B
Paznen/ Tema 2| (Bakap. yacax) qé; =t Bu camocTosTenbHOi JI1 YCIIEBAEMOCTH U cEE
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BrIa AUQpepeHInpoBaHus U TabIUIA TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |3yB
- seinoaHenne KP Ne 1 HbBIE),

- IPOBEPKa KOHCIIEKTa

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

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

poBaHue ckas reomerpusd. Juddepenuu-|- nposepka pemenus KP  |OIIK-4 —
anpHOe ucunciaenue OOl Nel (wacTp — mocTpoeHue |3yB
rpaduKoB QyHKIHIT)

3.3. Uccnenoanmne pyHkmumii ¢ momomisio quddepenim-| 1 | 1 2/l | 5 |- BemonHenue KP Nel - KOHCYJIbTaIuu 1o peme- |OK-1-3ys,

aJIHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP OIK-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. TlepBooOpaznas pynkuus. Heonpenenenusiit unte-| 1 | 3 3 30 |- Bemonnenue KP Ne2 «Heonpene-|- koncynsT. o peur. KPP |OK-1-

rpajl U ero OCHOBHbIE cBoicTBa. Tabnuiia HeonpeeneH- JCHHBI W OmpeleNeHHbI nHTe-|No2, 3yB,

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

Ne2 (wactp — Hemocp. UH-  |3yB
Terp.)

4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 1|3 3/M2 | 30 |- BemomHerne KP Ne2 «Heomnpene- |- koHcynbT. mo pem. KP|OK-1-
JICHHBIH U omnpeneneHHblil uaTe- | Ne2, 3YB,
rpam» - mposepka pemenuss KPP |OIIK-4 —

Ne2 (dactb - MeTOABI MH-  |3YB
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4.3. OmnpeneneHHbld MHTETpal. 3ajaud, npuBojsmme k| 1 | 4 2/12 | 38,5 |- BeimonHenue KP Ne2 «Heomnpene-|- koncynpranuu no peme-| OK-1-

MOHSATHUIO OIpeNeNIeHHOro nurerpaina. @opmyna Heroro- JICHHBIM ¥ onpeaeneHHbld uHTe- | HUuto KP Ne2, 3VB,

Ha-JleitOHua. CBoiicTBa. MeToabl HHTETPUPOBAHUS rpajm - mpoBepka pemenus KP|OIIK-4 —

Ne2 (vactp - BbIUMCIIEHUE|3YB
OTpEJICIEHHOT0  HHTerpa-
na)

HUroro 3umHussa ceccus 1110 8/14 | 98,5 3auver OK-1,
OIlIK-4 -
3yB

4.4. IlpunoxeHus oNpere’eHHOro HHTerpana 1] - 1 60 |- BemmonHenune KP Ne2 «Heompene-|- koucynbT. mo pem. KP|OK-1-3ys,

JIEHHBI W OIpeJeNeHHbId HHTe-|Ne2, OlK-4  —
3YB
rpajm - nposepka pemeHus KP Y
Ne2  (gactp mnpuIOXKEHUS
OIIP.HHT)
4.5. HecoOctBennble uuTerpaibl. Ilpusznaku cxomummo-| 1 | - 1 64 |- BeimonmHeHue KP Ne2, - KoHcynbTanuu no pemre-|OK-1-
CTH. - CaMOCTOSITEIbHOE HM3ydeHHE Ju-| HUI0 KP Ne2, 3yB,
TepaTypbl: koHcnekT «lIpusnaku|- npoepka KP Ne2 (wacts|OIIK-4 —
CXOIUMOCTH HECOOCTBEHHBIX HWH-|HECOOCTB. HHTETPAIIbI) 3yB
TErpajgoB» -IPOBEPKa KOHCIEKTa
OK-1,
Hroro jeTHss ceccust 1- 2 124 IK3aMeH OIK-4 -
3yB

Paznen 5. ludpepennuanbuoe ucunciaenue GyHkuuii HeckoJbKux nepemenunix (OHIT)
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KOHTaKTHas pabo- g* § E -
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Paznen/ Tema 2| (Bakan. yacax) qé; = Bun camocrositenbHOR J1s1 yCIIEBAEMOCTH U 3%
T CLIUTUTHHBI Z <l e w5 ow % < paboThI MIPOMEKYTOYHOM aTTecTa- § qi E
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5.1. Ompenenenunie ocHOBHbIX MOHATHH. [Ipemen m wHe-| 2 | 1 1/n1 8 |- camocTosTeNIbHOE HM3y4YEHHUE JIU-|- IPOBEPKA KOHCIIEKTa OK-1-
npepsiBHOCTE OHII. OcHOBHBIE cBOiiCTBa (yHKIMIA, HE- TepaTypbl: HAMCAHUE KOHCIIEKTa 3yB
IIPEPBIBHBIX B 3aMKHYTOH 00JIaCTH. «CBolicTBa (YHKIMH, HENpepbIB-
HBIX B 3aMKHYTOM 00JIaCTH».
5.2. YacTHple POU3BOJHBIE W MPOU3BOAHAS MO Hampas-| 2 | 1 1/N1 | 7 |- BemosHenne KP Ne3 «®HIIL |- xoHcymbrupoBanue m0|OK-1-
nenuto. KacaTenpHast JI0CKOCTh U HOpMaJIb K TOBEPXHO- Huddepenunansubie ypaBHeHUs» |perieHuto KP Ne3, 3YB,
ctu. ['eomerpuyeckuii cmeich nuddepeniuana. [puznak - npoBepka pemenus KP|OIIK-4 —
b depeHInPYyEeMOCTH. Ne3 3yB
5.3. IlpousBoanas cinoxHod pyHknuu. Yactaeie mpous-| 2 | 1 2 - BoimmonHeHue KP Ne3 «®HII. |- koucynerupoBanue mo|OK-1-
BOJIHBIE U AU depeHnnanbl BoICIIUX NopsakoB. Audde- 8 Juddepennunansubie ypaBHeHUs» |perneHnto KP Ne3, 3yB,
PEHIIMPOBAaHUE HESIBHO 3aJaHHBIX (YHKIIHII. - nposepka pemierust KP|OIIK-4 —
Ne3 3yB
5.4. Tlonsitue 00 dKcTpeMyMax (QYHKIMH MHOTHX mepe-| 2 | 2 1 7 |- BemomHenue KP Ne3 «®HIIL. |- xoncynbrupoBanue 1m0|OK-1-
MEHHBIX. Juddepennunansubie ypaBHeHUs» |perieHnto KP Ne3, 3YB,
- npoBepka pemenus KP|OIIK-4 —
No3 3yB
Hroro no pazneny 215 5M2 | 30 KP Ne3, koncnekT
Paspnen 6. O0bIkHOBeHHBIE TH(PepeHInATIbHbIC YPABHEHHUS
6.1. OObikHOBeHHbIE aupdepeHnnanbupie ypaBHeHus| 2 | 1 2/M1 | 10 |- BemonHenune KP Ne3 «®HII. |- xoncyneTupoBanue mo|OK-1-
nepBoro nopsjaka. ['eomerpuueckuit cmpica nuddepen- Huddepenunansablie ypaBHeHus» |pemeHuio KP Ne3, 3YB,
[IUAJIFHOTO YpaBHEHUS MIEPBOTO MOpsIKa. MeTo/ b perie- - mpoBepka pemenuss KP|OIIK-4 —
Hus AMQpepeHnanbHbIX YpaBHEHHH IEPBOTo MOPSJIKA. Ne3 3yB
6.2. /1Y BBICIINX TOPSIIKOB, CBOJSIINECS K IEPBOMY 2|1 1 13,5 |- cocraBnenne koHcmekTa «JY|- koHcymbTHpoBaHue 10 OK-1-

11




AynuropHas

cé& oo =
KOHTaKTHasi pado- g* § E -
Ta g g ®opMa TeKylero KOHTpo- g w B
Pa3zzen/ Tema é (B akan. yacax) qé; = Bun camocrositensHoit J1s1 yCIIEBAEMOCTH U 2 Gl
T CLIUTUTHHBI el e =] B o= % < paboThI NPOMEKYTOYHOI aTTecTa- | & q§ E
S SE|EE|ES i =2
5lg3| 25|82 g
= M =5 o < Ye) &
Q
BBICIIUX TOPSAKOB, cBoJsAIUECS K|pemeHuto KP Ne3, 3yB
MIEPBOMY», - IPOBEpKa KOHCITIEKTa
- BpinojgHeHue KP Ne3
6.3. Jluneitnbie quddepeHunansabie ypaBHeHus N-romo-| 2 | 1 2/1 | 10 |- BomonHenue KP No3 «O®HIIL. |- koncyneTupoBanue mo|OK-1-
psanka. JlnHeliHoe omHOpoaHOE ypaBHeHHME. DyHIaMeH- Huddepennnanpupie ypaBHeHHs» |perneHnto KP Ne3, 3yB,
TajbpHas cuctema pemieHuid. Onpexnenutens BpoHckoro. - mpoBepka pemenus KP|OIIK-4 —
Heonnoponnoe nuneitnoe ypaBuenue (JIHJY), Bua o6- Ne3 3yB
1iero pemeHus. MeTo | Bapualiy Nporu3BOJIbHBIX OCTO-
STHHBIX.
JluneitHoe ypaBHEHUE C MOCTOSHHBIMH KO3(QQUIMEHTa-
MU
6.4. Metonsl pemeHusi cucreM auddepeHunanbHbIX| 2 | 2 2 10 |- cocraBnenue koHcmekTa «MeTo-|- KoHCynbTHpoBaHue m0|OK-1-
ypaBHeHUH |-ro nmopsaka Il perieHus cuctem Y», pemennto KP Ne3, 3yB,
- BeinosiHeHue KP Ne3 - mpoBepka KP Ne3 OIIK-4 —
3yB
Hroro no pasneny 5 SN2 | 43,5 KP Ne3, koHcnekT
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|- koHcymeTupoBanue 10|OK-1-3y
BeposiTHOCTEN.  Maremarnueckas |pemennio KP No4
CTaTUCTHKa»
7.2. Anrebpa coOwituii. Kimaccndeckoe, reomerpudeckoe| 2 | 2 2 30 |- BemomHenne KP Ned4 «Teopusi|- koHcynbTHpoBaHue 10|OK-1-
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AynuropHas

cé& oo Ely
KOHTaKTHas pabo- g* § E -
Ta g g ®opMa TeKylero KOHTpo- g w B
Paznen/ Tema 2| (Bakap. yacax) qé; =t Bu camocTosTenbHOi JI1 YCIIEBAEMOCTH U cEE
T CLIUTUTHHBI Z <l e w5 ow 5 X paboThI MIPOMEKYTOYHOM aTTecTa- ?% 3
EEIEE|Es o =%
SR I = Pt N7
U CTaTUCTUYECKOE ONpEACTICHHUS BEPOSTHOCTH. AKCHO- BeposiTHOocTe.  MaremaTtuueckas |pemienuto KP Ne4, 3YB,
MaTHKa TEOPUHU BEPOSTHOCTEH. 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|- koncynpTupoBanue 1o|OK-1-3y,
aTHOCTh. DopMmyrna MOTHOW BEPOSTHOCTH W (opmylia BepoaTHOCTEH. Maremarudeckas |pemeHno KP Ned, OIIK-4 —
baiieca. Cxema bepuymnu, npubmmxkenus Jlammaca u CTaTUCTHUKA» - mpoBepka pemenus KP|3y
ITyaccoHa. No4
7.4. JlUCKpeTHbIE U HENpepbIBHBIE ClyyailHble Benu4u-| 2 | 2 2/M2 | 30 |- BomonHenue KP Ne4 «Teopus|- koHcynpTupoBanue 1mo|OK-1-
Hbl. P n QyHkuus pacrpeneneHuss U mIOTHOCTh. Ma- BepoaTHOCTeH. Maremarudeckas |pemernto KP Ned, 3yB,
TeMaTU4YecKoe OXKUIAHWE U JUCIepCHsl, HayalbHble U CTaTUCTHUKA» - mpoBepka pemenuss KP|OIIK-4 —
[IEHTPAJIbHBIE MOMEHTEHI. Neq 3yB
7.5. VI3BecTHBIE pacrnpeneieHus U UX YUCIIOBBbIE Xapak-| 2 | 2 2 6,5 |- BbmonHenue KP Ne4 «Teopus|- xoHcynpTupoBanue mo|OK-1-
Tepuctukd. HopmasibHOE pacnpenesieHue. BeposiTHOCTeH.  Maremaruueckas |pemienuto KP No4, 3YB,
CTaTUCTUKA» - mpoBepka pemenuss KP|OIIK-4 —
Ne4 3yB
HTroro 3umMuss ceccus 2110 10/U4 |126,5 IK3aMeH
7.6. 3akoHbl O6onpmux yucen. HepaBeHCTBO M Teopemal| 2 | - 1 36 |- HamucaHMe KOHCIEKTa «3aKOHBI|- IPOBEpKa KOHCIIEKTa OK-1-
Yeorpméra. [lenTpanbHas npeneapHas Teopema. OOJIBIITUX YKCET 3VB,
OIIK-4 —
3y
7.7. MHoroMepHble ciy4aiiHble BeIMYMHBL. DyHKUUU| 2 | - 1 25 |- BomomHenne KP Ned «Teopusi|- koHcynabTHpoBanue 110 |OK-1-3ys,
pacmpeneneHns, cBOMCTBa. YHCIOBbIE XapaKTEPHUCTHUKHU. BeposiTHOCTEN.  Maremarnueckas |pemeHnio KP Ne4, OlK-4 -
DJEMEHTHI TEOPUH KOPPESLUN CTaTUCTUKA» - npoBepka KP Ne4 >ve
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AynuropHas

cé& o) =
KOHTaKTHasi pado- g* § E -
Ta g g ®opMa TeKylero KOHTpo- g w B
Paznen/ Tema 2| (Bakap. yacax) qé; =t Bu camocTosTenbHOi JI1 YCIIEBAEMOCTH U cEE
JTUCIUTLTAHBI Z < g x| 7= =g paboThI MPOMEXKYTOUYHOM aTTeCTa- §§ E
S|2E| EE|Ea u ° & Z
2 QX 2F o S
B S5 E5|2E X =
SR I = Pt N7
7.8. OcHOBHbBIC MOHATHUS, TeHEpaIbHAs COBOKYIMHOCTh H| 2 | - - 25 |- BoimonHeHue KP Ne4 «Teopusi|- koucynbTupoBanue 1mo|OK-1-
BbIOOpKa. CTaTUCTHUYECKHE OLIEHKH IapaMeTpOB pacipe- BepoaTHOCTEH. Maremaruueckas |pemiernto KP Ned, 3yB,
nesneHusi. ToueuHble ¥ UHTEpBAJIbHBIE OLICHKH. CTaTHUCTHUKA, - npoBepka KP Ne4, OIlIK-4 —
-KOHCIEKT I10 pa3ey - MPOBEPKa KOHCIIEKTA 3yB
7.9. JloBepuTenbHBIE MHTEPBAIBI I MapamMeTpoB HOp-| 2 | - - 25 |- BemosHeHue KP Ne4 «Teopus|- koHcynbTHpoBanue 1mo|OK-1-
MajbHOTO pacnpezneneHus. [lonarue o kpuTepusx mpo- BepoATHOCTe. Maremarudeckas |pemernio KP Ned, 3YB,
BEPKHU CTATHCTUYECKUX TUIMOTE3S. CTaTHUCTHUKA), - mpoBepka KP Ne4, OIIK-4 —
-KOHCHEKT IO pa3aeny - POBEPKA KOHCIIEKTa 3yB
7.10. Kputmueckass o001acte, ypOBEHb 3HAYUMOCTH,| 2 | - - 25 |- BemomHenne KP Ned4 «Teopusi|- koHcynsTHpoBanume 1m0|OK-1-
MOIIHOCTh KpuTepus. Kputepuii cornacus [lupcona s BeposiTHOCTE.  Maremaruueckas |pemennuto KP Ne4, 3YB,
TUIIOTE3bl O HOPMAJIIBHOM PacpeIeICHUN CTaTUCTUKAY, - npoBepka KP Ne4, OIlK-4 —
-KOHCHEKT I10 pa3aeny -IPOBEPKA KOHCIIEKTA 3yB
Hroro jeTnss ceccust 2| - 2 136 3auer
HUToro mo nucuuiinue 38 42/M116(640,3 2 3a4era M 2 IK3aMeHa

M — B TOM ymcCIe, 9Yackl, OTBEJCHHBIC HA pa0OTy B MHTEPAKTUBHOU (hopme.
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5 O0pa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO IMOAX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4EOHOM Ipo-
[IECCe aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHUS 3aHATUH B COUETAHHM C BHEAYIUTOPHON pabo-
TOI ¢ 1enbio GOPMUPOBAHUS U Pa3BUTHUS NMPO(ECCHOHATBLHBIX HaBBIKOB oOydaromuxcs. CorjaacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHOM KOMMYHMKAIMH, TPUHATUS PEUICHUH, JUIEPCKUX KayecTB, B TOM YUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronaresei.

BriOupas Ty nim nHyI0 TEXHOJIOTHIO PabOThI ¢ 00YJaIOLUIMMHUCS, HEOOXOIMMO UMETh B BH]TY, YTO
Haubob1Iero 3ddexra oT ee MPUMEHEHHs] MOKHO JOCTUYb, €CJIM YUYUTHIBATh L€ 00pa3oBaHus, Ha
peanu3aluio KOTOPHIX JOJDKHA OBITh HalpaBiieHa M30MpaeMas TEXHOJIOTHUSA, COJIEp)KaHHe, KOTOpOoe
MIPEJICTOUT TepeIaTh 00YyJaroUMes C €€ MOMOIIBI0, a TAK)KE YCIIOBUS, B KOTOPHIX OHAa OYAET UCIOb-
30BaThCAL.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO Mpolecca,
MpeIoiaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUHM OT MpernojaBaTelns K CTYACHTY (IIPEeHMYIIECTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJI0B 00y4eHUs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK MPaBUIIO, PEIPOYKTUBHBIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIIbHOE HM3JI0OKEHHE MaTepuana B JUCIUILIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- TIPaKTHYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO MpPE-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo o6yuenus. OOpa3oBaTENbHBIN MPOIECC TOCTPOCH B COOTBETCTBUU C
AITOPUTMOM ITO3TAITHOTO PEHICHHUsI TPOOJIEMHOM 3a/1a4i WK BHITOIHEHUS yaeOHoro 3ananus. [Ipoekt
MIpPeJIIoiaraeT COBMECTHYI0 Y4eOHO-TIO3HABATENbHYIO AESATEIbHOCTD IPYIIIBI CTY/IEHTOB, HAMIPaBJICH-
HYIO Ha BBIPaOOTKY KOHIICTIIIUH, YCTAHOBIICHHE IeJIeH U 3a/1a4, (POPMYIIMPOBKY OXKHIAEMBIX PEe3ysIbTa-
TOB, OIpEeJIEHNE MPUHIIMIIOB U METOJIUK peIlIeHHs TIOCTaBJIEHHBIX 3ajay, INIAaHUpOBaHKUE XoJa pado-
THI, TIOMCK JIOCTYITHBIX W ONTHMAJIBHBIX PECYPCOB, MIOATAMTHYIO pEaIN3alnIoO IIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, UX OCMbICIeHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH Ha YPOBEHbB BIIA/ICHUSI.

OCHOBHBIE THUIIbI IPUMEHAEMBIX HAMH B 00pa30BaTEIbHOM eI TeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMMKEHa K (opMaTy HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpEe/IeHue HAaydHOH MpoOJsieMbl, peaMeTa U 00beKTa Hc-
CIIEZIOBAHMSI, IEJIeH W 3a7a4, METOJIOB, ICTOYHHUKOB, BBIJIBI)KEHUE THUITOTE3bI, 0000IIEHNE pe3ylbTa-
TOB, BBIBO/IbI, 0003HaUEHHE HOBBIX MpobsieM). PesynpTaTom siBisieTcs ydeOHas KapTa IO MOIYINIO Ha-
el 00pazoBaTeNbHON IPOTPaAMMBI.

Teopueckuii npoexm, IPEANONATAIOUINA B OTIMYME OT HPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONIMX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAUUMOMY «MaTEMaTHYeCKOMY» COOBITHIO (Ipa3j-
HUK yucna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIbHO, KPAaCOYHO 0(OpMIIEHHAsI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATENBHOCTb C SPKO BBIPAKEHHOH 3B-
PUCTHUYECKOM HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMN O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ 3TON MHpopManuel, ee ananus U 0000IeHe 1, HaKOHEll, Ipe-
3EHTAIUS [0 MPAKTHYECKOMY MPHII0KEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTENBHOTO TpoIecca ¢ MPUMEHEHHEM CIEIHaIH3UPOBAHHBIX MPOTPAMMHBIX CPEJl U TEXHHYECKUX
CpeicTB paboThl ¢ HHpOpMaIel (MHpopMannonHyo cpeny yausepcureta MOOJYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOMH padoThl 00yUYaroUXCs

[lo nucuuniuue «MaremaTuka» NpPeIyCMOTpPEHAa BHEAayAUTOpHas CaMOCTOsITENbHas padoTa
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECYPCOB, a TaKK€ B BUJI€ PELICHUS TUIIOBBIX 33/]1a4 IIPH BBIIIOJIHEHUU KOHTPOJBHBIX PadoT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

KP Nel «JIuneiinasi, BeKTOpHasi ajiredpa u anajnuTn4yeckas reomerpus. JAunddepenunann-
Hoe ucyuciaenue ®OII»

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dhopmymnam Kpamepa; B) mero-

nom [Maycca

X—2y—-32=3,
3X+y—-22=09,
2Xx -3y +5z2 = 4.

3amanme 2.
1) Haiigure yron mexay BekTopaMu @ U b, ecinm a = (2; —1), b= (— 2 2).
[Toctpoiite maHHBIC BEKTOPHI B cucTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, H300paKaromIue:
2a+b,a-3b.
2) VKaXuTe Cpelid HIKEIPUBEICHHBIX BEKTOPOB OPTOTOHAIbHBIC, KOJUIMHEAPHBIC, a TAKXKEe KOMILIA-

HapHbIC: a = (— 3-1 4), b= (2,-2;1), ¢ :(2; %; —gj, d= (7;11;8). BelunciauTe IUIOMIAAHL I1a-

pauiesorpamma, ocTpOeHHOro Ha Bektopax b u C.
3aganue 3.
Hanucats ypaBHenue npsamoit AB, ecnu A(—l; 2 3), B(—l; 2;—1). BprunciuThs paccTosiHue OT TOYKH

A 3TOl IpsIMO# 10 TIOCKOCTH, IPOXOSIIEH Yepe3 TOUKy B, meprneHauKynIspHO BEKTOPY N(O;-3; 9).
3aganue 4.
o 2 2
[IpuBenuTe K KAHOHUIECKOMY BUIY M ITOCTPOATE KPUBYIO X~ —4X+2y -4y =0

3ananue 5.
Brruncnure npenenst:

1+4x—x* . 3x-arcsin 2x _ J2x-1-5
SERTX Gy lim 2XASN X im .

a) lim

oo X+ 3x2 +2xP 77 o0 cosx—cos® X xod x—3
3ananue 6.
dy d?y s X = ctg2t
Haiinute =+ u —= s KIMW: a) y=e " . 0
P e Gymaph: 2) ¥ ) y = In(sin 2t).
3ananue 7.
2X—7

CocTaBbTe ypaBHEHHUE KAacaTeIbHON K KPUBOM: V= B TOuke x,=-1. Hapucyiite xacarens-

x> —4

HYIO U KPUBYIO.

KP Ne2 «<HeonpenesieHHBII M onipe/ieJIeHHbII HHTErpaJi»
1. BeluucnuTe HeoNpeeIeHHbIE HHTETPaIbl

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

\VBX + X2

3
dx ; 3)jarcsin 5xdx; 4) J'In_xdx.
X
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2. Breluucnure onpeaeneHHbIE HHTETPAIbI

4,5
x2 _ c ox-1

1) er

Oty |y

(1—sin 2x)’dx; 2) j'

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

MOJIb3YHTECh TAONHIICH Ba)KHEHIINX KPUBBIX B MOJIIPHOM cCHCTEME KOOPAUHAT:

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

5. Haiitu 00b€M Tena, 06pazoBaHHOTO BpameHneM BOKpyr ocu OY  (urypsl, orpaHu4eHHON JIH-

x2+y2-4y=0, y=+/3-x (ys\/§~x)'

HHUAMMU:

6. BeruauciuTh HeCOOCTBEHHBIM MHTETPANT UIIM YCTAHOBUTD €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx; 2)j4' ox

; s 3fa—xP

KP Ne3 «@HII. IuddepenuuanbHbie ypaBHEeHUD»

1. Haiitu u mocTpouts obnacTs onpenenenus (yHkmmu Z =In(4—x* —y?) —arcsin(2—-y).

2. Halizute 4acTHBIC TPOW3BOJHBIC MEPBOTO MOPSIKA (YHKIUH:

z:3xy3—sin(x2+y)+x+y.

3. Haifure rpagieHT ckanspHOTo moms U = X° + y* — 2 u ero Moxyns B Touke M (L,—12) .

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

5. Hamucath ypaBHEHHE KacaTelbHOM MIOCKOCTH M HOPMAJIH K MOBEPXHOCTH Z =+/9—X° —y’ B Tou-
ke M(L 2; 2).

6. HaiiTn HauMeHbIlee M HAaHOONbIIEe 3HAYEHWE (GYHKIHH Z=X° —Xy+2y>+2y+1

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

7. Pemmtbs nuddepeHnnanbabie ypaBHEHUS IEPBOI CTENEHN

A) xy' —4y —x2Jy =0.
B) y’sinx =y Iny, y(g) =e
B) x(y? —1)dx + y(x* —=1)dy = 0.

8. Pemmth nuHeitHbIe HEOTHOPOHBIE MU (HEepeHIINATEHOE YPaBHEHUE ¢ TOCTOSTHHBIMU K03 duiin-
eHTaMH

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

Pemuts oqHOpoAHYIO cuctemMy nuddepeHInaNbHbIX YpaBHEHHUI:
x'=6x—y,
V' =x+4y.

KP Ned «Teopusi BeposiTHOCTeli. MaTeMaTHyeCKasi CTATUCTHKA»

B ypue 12 mapos. Cpeau 3tux 1mapoB 3 Oenbix u 9 yepHbix. KakoBa BeposSTHOCTH TOT0, YTO Hayza-
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 npopaxxe umerotcs Genble 1 KOPUYHEBBIE 1A B COOTHOLICHUH 2:3, mpudyeM mpou3BoacTBo 60%
OenbIx U 71% KOPUYHEBBIX SIMIL AATUPYETCS AHEM, MPEALIECTBYIOIINM JHIO MIPOJAXKH, a OCTAJIbHbIE
qiiia patupyrorcs Oosnee paHHMMHU unciamu. [lokynaTtenb 3akasplBaeT sillia, AaTUPYEMBbIE JHEM,
IIPEAMIECTBYIOIUM JIHIO NTPOJAXKH, HE3aBUCUMO OT MX IBeTa. KakoBa BEPOATHOCTH TOTO, YTO €MY
MPOJAAyYT pelIeTKy OelbIX AuL?
Tenedponnas cerb yupexnaenus odciayxusaer 200 aboHeHTOB. BeposTHOCTH TOro, YTO B T€UEHHE
MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BEpOsSTHOCTh TOTO, YTO 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 ciaydaiinoil Bennunnel X. HaliTu MmaremaTnueckoe o)xuaaHue, qucrep-
CHIO M CpeiHEE KBaIpaTHuecKoe OTKJIOHeHHe. [locTpouts (pyHKIMIO pacnipeesieHus.
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 paclpe/iesieHus f(x), MaTEeMaTUYECKOE OKUAAHUE, NUCIIEPCHIO, CPEAHEE KBaJ-
paTHyecKoe OTKJIOHEHHUE. BBIUMCINTD BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4alHON BETMYMHBI
0T €€ MaTeMaTHYeCKOro OXHJIaHus OyAeT He Ooiee CpeHero KBaJpaTuueckoro orkioHenus. [lo-
CTPOUTH rpa@uK (yHKIIHH.

0 ,  Xx<0
F(x) = 1-(1—(:032x) , 0<x<Z
2 2

1 ) T

x>

2

3aKOH pacIpeneeHs] CUCTEMBI TUCKPETHBIX CIy4ailHbIX BEJIUYHMH (X ,Y) 3ajaH Tabnuuei. Haii-
TH KO3(PUIMEHT KOPPENSMH I, U BEPOATHOCTH IMOMANAHMS CIyYalHOW BETNYMHBI (X ,Y) B 00-

nacte 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 OLIEHOYHbIE CPEICTBA /IJIs IPOBeIeHUs] MPOMEKYTOYHOH ATTeCTAIUM |
CTpyYKTYpHBII
PYKTYP [Tnanupyemblie pe3ysbTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpEACTBA
KOMIIETEHIINHU

OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MbILILJICHH

10, AaHAJIU3Y, CHHTEe3y

3HaTh - OCHOBHBIC IOHATHS M METOAbI MaTe- | 1. CDOpMy.]'II/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, IMPU3HAKOB HU3Yy4YaCMBbIX HOHHTHﬁ, H€O6XOI[I/IMBIC n
MaTH4ECKOr'o aHalnsa JIOCTaTOYHBIE YCIIOBUS) B U3y4aeMbIX pasjienax Kypca.
2. Metoabl pacKpbITUSI HEOTPEIeIEHHOCTE!, BRISICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NPUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOUIbI0 nuddepeHimana; HamnucaHus
ypaBHEHUS KacaTeJIbHOU MPSMOH (TJIIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCJIEA0OBAaHUA CI)YHKI_II/II/I
5. Meronpl BBISICHEHHS KJIACCOB MHTETPUPYEMbIX (DYHKLHMH, a TakKe METOAbl MHTEIPUPOBAHUS OC-
HOBHBIX KJI1acCOB (DYHKITHIA.
6. CriocoOBbl BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB
YmMmetb - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anun u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
IPEJIMETHOH 00/IaCTH 3HAHUS M METO- | 3anaua 2. Beruncmute npeen o npasmny Jomurans lim arcsin(2x - 4) (2X _ 4).
JIOB MaT€MaTUYECKOr0 aHajau3a JJis X2 x* -4
[OCTAHOBKM M PEIIEHUs KOHKPETHBIX 3aganne 3. Chopmymupyiite HEOOXOIUMOE YCIOBHE IKCTpeMyMa QYHKIIUN OJTHON TIEPEeMEHHOM.
IIPUKIaHBIX 33724 3agaua 4. KakoB reoMeTpUIeCKUil CMBICT ONPEACICHHOTO HHTETpajia OT JaHHOW (YHKINH B JaHHOM WHTEpBAJIC B IeKap-
TOBOM CHCTEME KOOPAUHAT?
Brnanets - HaBBIKAMHU UCIIOJIb30BaHUS Jioruue- | IIpumepnvie npakmuueckue 3a0anus

CKH BEpHO, apTyMEHTHPOBAHO U SICHO
CTPOHTH YCTHYIO M MUCHMEHHYIO PE€Yb
Ha PYCCKOM $I3bIKE€, TOTOBUTH U PEIaK-
THPOBaTh TEXHUUYECKHUE TEKCThl C Ma-
TEeMaTHYECKON CHMBOJIMKONH Wi (Hop-
MyJIaMH, ITyOJIMYHO MPECTaBIATh CO0-
CTBEHHBIE M W3BECTHBIE HAy4HBIE pe-
3yNbTaThl, BECTH TUCKYCCHH;

- HaBBIKAMU W METOJHKAMU 00001Ie-

3apanmne 1. Cucremartnsupyiite u 0000IIMTE BCE KIIOYEBHIE MOHSATHS M NPHEMBI PEIICHMS THIIOBBIX 3aJad 10 TeMe
«[IpousBoxnas» u «[IpuMeHeHne TPOU3BOAHON NPH Uccae 0BaHNN QyHKIMI». PesynbraT odopmuTe B BUIE TaOIMUIBL.
3amaua 2. [y perieHus 3aa4un cleIanTe CXeMaTHIECKUI YepTexk U MOJTydnTe (QYHKIMOHAIBHYIO 3aBUCMOCTb 110 yKa-
3aHMIO K 3ajade. Halinnte obnacte omnpeneneHus 3Toil QYHKIMK 110 CMBICTY 3a/laud. BeraucnnTe 3HaYeHUs 3T0i QyHK-
UM TIPY TPEX Pa3IMYHBIX 3HAUCHUAX apryMmenta. Mccneayiite QpyHKIo Ha HaubOobInee U HanMeHblee 3HadeHus. OT-
BETHTE Ha BOIPOC 33a4H.

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

OG6o3HaubTe paanyc MoMykpyra yepes I u BhIpasute miomans S cedenns kak pyuximo ot I S =S(r).

3a11aHne 3. Ha xakoii BeicOTE HaJl HCHTPOM KPYIJIOro CTOJIa paaudyca a CICAyeT IIOMECTUTh JIaMIly, 4TOOBI OCBCILICH-




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

HUA pE3YJIbTATOB PCIICHUA

HOCTb Kpast croja Obita Hanbospuiei? (CaMOCTOsTENbEHO TPOaHaIN3UPOBaTh - 3HAHUS, METO/IbI KAKOTO pa3ziena MaTeMa-
TUKH NOTPEOYIOTCS [UIsl pEILICHHUs! TAaHHOU 3aJ1auu).

OIIK-4 - roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UINH OlleHNBATH CTPOEHHEe, XHMUYECKH U MIHEPAJIbHBII COCTaB 3eMHOIi KOpPbI, MOp(oJioruye-
CKHe 0COOEHHOCTH U FeHeTHYeCKHe THUIIbI MeCTOPOKIeHHH TBEPABIX MOJIe3HbIX HCKONMAEeMbIX NP PelleHUH 33124 10 PAIMOHAJIbHOMY H 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 MHTETPAILHOTO UCUUCIICHHS
(hyHKIIMA OJHOW 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 MAaTEMATHUYECKON CTaTUCTUKU

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

1.

CoNoOR~WN

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

Onpenenurenu I u Il nopsakos. Onpenenutenu N nopsaka U UX CBOMCTBA.

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

Pemenus CJIAY MaTpU4YHBIM METOJOM.

®opmynsl Kpamepa

CkasipHOe IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBOHCTBA.

BekropHOe npon3BeieHre 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 TOUKH 10 NPSAMOM Ha IUIOCKOCTH.

. DIUIHIC U eTo CBOICTRA.

. I'unmep6ona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTBa.

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

. Yroa MexJy MI0CKOCTAMU. PaccTosiHUE OT TOUKHU 10 IUIOCKOCTH.

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

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. @ynkums. CrocoOs! 3aganus. O6nacTs onpeznenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIIMH, X CBOMCTBA, TpaduKH.
.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 O€CKOHETHO MaNTbIX (DYHKINN. DKBUBAJICHTHBIC OECKOHEYHO Majible ()YHKITUU M OCHOBHBIE TEOPEMBI O

HHX. HpI/IMeHCHI/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 GyHKIMH, €€ TeOMETPUIECKHH 1 (PU3NUECKHUI 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. TudpdepeHnnpoBaHue HESBHBIX U TTapaMeTPHUYCCKH 3aJaHHBIX QyHKIHUH. Jlorapudmmaeckoe audhepeHupoBaHme.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

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

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIEC TeOpeMbI TU(PepeHIHaTbHOT0 ucuncienus: Poms, Jlarpamka u Ko,

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 Gpynkunu. Toukn nepern6a. Heo6xoauMoe n 10cTaTOYHOE YCIOBHS TOUEK Meperuoda.

41. AcumnToTsl rpaduka GyHKIHH.
1 kypc JeTHsIs 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 — Jletioanma. OCHOBHBIC CBOWCTBA OTPEACICHHOTO HHTETpaa.

46. BpluncieHue ONpeJelIeHHOTO HHTerpaja (3aMeHa NepeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX ¥ HEUETHBIX (DYHKLUI B CHMMETPUYHBIX TIpeJieiax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

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

49. Oo6nacts omnpexnenenuss ®HII. TIpenen, HenpepbiBHOCTh. CBOWCTBA (PyHKINI, HEMPEPHIBHBIX B OrPaHHYCHHON 3aMK-
HYyTOH 001acTH.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSIJIKA, UX TEOMETPUIECKOE NCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

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

53. I[pumenenue nosHoro auddepeHnnana K NnpuOImKeHHbIM BhMuciIeHHsIM. [IuddepeHnnans! BICIINX 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. HaubGonpuree n HanMeHbIee 3HaUCHNUS (PYHKIIMHA B 3aMKHYTOM 00JIacTH.

59. JuddepeHimanpHple YpaBHCHNS: OCHOBHBIC MOHATHS. 3a1a4H, IPUBOIAIINE K TubdepeHIINaIbHBIM YPAaBHECHUSIM.
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KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-

HUsA

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 ypapHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYyCKAOLIe NOHWKEHUE MTOpsAKa.

Jluneiinple mudQepeHInaIbHbIe ypaBHEHU BBICIINX NOopsiakoB. UaTerpupoBanue 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 pelieHusl. MeToJ| HCKITIo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.

2 Kypc JieTHsis ceccusi (IK3aMeH)

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHs, COUETAHHSL.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHNE, 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 bepnymnn, dopmyna bepHyny, HauBeposTHeHIIIee YUCIIO MOSBICHUH coObITHs A B cxeMe bepHymm.
[MpubamxenHsie hopmyiisl B cxeme bepryiun.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrIOCOObI €€ 3ananusi. OyHKIUs pacipeaecHus.
MaremaTndeckoe 0OXKuJaHue JUCKPETHOHN Cily4ailHOM BEJIMYHMHBI U €r0 CBOMCTBA.

Jlucriepcrst ANCKPETHOM CITydaifHOM BeMTMYMHBI U €€ cBolcTBa. CpeHee KBaIpaTHIECKOe OTKIOHECHHUE.
HenpepsiBHas ciydaiinas BennurHa. CBoMCTBa GYHKIIMH pactipeieIeHusl.

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-
pemierns  auddepeHInaTbHBIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema:
1. Pemmith Matpuynoe ypasHenne X+3(A-B)=4C, rae
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[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

YPaBHCHUN U MX CHUCTEM; OINpPEICISITh
3 PEKTUBHOCTEL peIIeHUs 3a7aqu, I10-
JYYEHHOTO € TIOMOIIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh 3P PeKTUBHBIC
pe3yibTaThl 00pa0OTKU 3KCIICPUMEH-
TaJbHBIX JAHHBIX OT HEA((HEKTUBHBIX

R ]

2. Pemmnth cucTeMbl NHHEHHBIX anreOpandyeckux ypaBHeHuil no ¢opmynam Kpamepa, MaTpHYHBIM METOJIOM, METOJIOM
laycca:

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

3. JlaHbl KOOPJAUHATH! BEPIIUH ITUPAMHIBI ARAA,., A (1' 3 6)’ A (2; 2;1)’ A (_l' 0;1)’ A (_4; 2 _3)' Hait

n: 1) nmuHy pebpa Ah, i 2) yrox Mexnay pedpamu Ah, u A ;

3) yroa Mexay peopom AA Y TPaHBIO AhA; ; 4) uomaas rpaHu AR 7 5) o0beM mupamuab.

4. B tpeyronpHuKe ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaifTu AirHY BEICOTHI U3 BEPIIUHBL A.
5. Hamucats KaHOHHYECKHE U TAPAMETPUYUECKHE YPABHEHUS MPSIMOIA, poxo et uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHHE IIOCKOCTH, Mpoxosiuieii uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatp, 4TO IpsSMBbIE TApaNJIeIbHBI:
X+y-2=0
x+2_y-1_z
8. Brrunciure npeensr:
o 1+4x—x* . 3x-arcsin 2x Jox—-1-
a) im ————=;6) lim ——————B) IimM-

oo X432 +2x" T x00C0SX—COS X x> x_3

d =
9. Haiigure —y s pyHKUMiL: a) Y = e4X*x2 . 6) X =ctg2t,
X y = In(sin 2t).

10. BeIuuCauTh: (1— i)28 .

111. HaiiTu HeonpeaeNéHHbIA UHTErPa: a)jsin 3X-cos5xdx, 06) J' 1-cosx dx ® I(2X+5)'exdx-
(x —sin x)?

xdx

12. Ber4uciuTh ompeAeneHHbI HHTerpat

I\J'—;g
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2
13. Haiftn momans ¢urypsi, orpanmdcnsoil mmamamn: X =4, Y° =4X.

_fa_y2_ 2 )3
14. Haiit 1 mocTpouTh 00J7IaCTh OTIpeIesieH s (pyHKIIH U=y9-x"—y" +(x-y) .

3 .
15. Haiitu monmeti anddepenmman pymxmn: 2 =X INY —SiN2Xy.
16. Haiiti 4yacTHBIC TIPOM3BOJAHBIE MEPBOTO MOpsAKA QyHKunH: Z = 5X2y3 + In( X+ 4y)

. [,2 2
17. HanmcaTh ypaBHEHHE KacaTeIbHOH ITIOCKOCTH M HOpMaIK K IOBepxHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

18. Pemmre 3aauy Komu: Yy cos® xdy = (y2 +l)dX , y(O) =0.
19. Haiiyure obmee perenne auddepenimansaoro ypapaesus ¥ + ' = e,
20. Pemuts 0gHOPOAHYIO CUCTEMY TU(QepeHINATEHBIX YPaBHCHUH:
x'=6x—y,
Yy =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 JEBOYKM paBHBIMH. HaiTn BeposTHOCTH TOTO, YTO 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 €€ MaTeMaTU4YEeCKOe 0XKUAHNE, JUCTIEPCUIO U CPEIHEE KBAIPATUIECKOE OTKIIOHEHUE.
24. lana GpyHKIMS pacrpeeseHus] HePEpBIBHOM CIlyyaifHOW BeTMYMHBI X
0 npu x<0
0,25x3(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
MOHSATHHA U METOJ0B (M3y4aeMbIX

ITpumepnsie npuknaousie 3a0auu u 3a0anHus

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

3apaua 1. IIpoBeputs, nexaT U TOUKU , B OJIHOH MJIOCKOCTH.

24




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

pa3zesoB MaTeMaTUKN) MIPU PELICHUH
MPUKIIAIHBIX 337124,

- HaBbIKaM¥ 00O00IIIEHNUS Pe3yIbTaTOB
pelIeHus, pe3yIbTaTOB 00paboTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- crtocob6aMu OIIEHUBAHUS 3HAYMMOCTH
Y TIPaKTHYECKOH IPUTOIHOCTH MOITY-
YEHHBIX PE3YyIbTaTOB

3amaua 2. [Ipu nmoctpoenun BUcs4ero Mocra 4yepe3 peuky «Tuxasp U 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 KperureHHs paBHa 40 cMm. OmpenemuTsb
rIyOuHy nporuda Tpoca MmoceperHe MeXIy KPeIUICHUSIMU.

3 F=(25)
3apaua 3. Haiitu paGoTy cuiisl NIEKTPOCTATHYECKOTO MOJIA, [0 NEPEMEILEHHUIO 3JIEKTPUUSCKOT0 3aps/a U3
TOYKH Ml - (O' 4 2) B TOUKY M2 - (4’ 7 4).
. X—COSX
lim —————

3ananmne 4. [Tokaxwure, yto mpegen *>* X +C0SX pge MoxkeT ObITh BRIYKCIICH 110 nipaBuity Jlonurtans. Haiimute 3TOT npenen
JIPYTHAM CIIOCOOOM.
3ananue 5. 3aBUCHMOCTh MyTH OT BPEMEHH MPH MOPSIMOJIMHEWHOM JBI)KCHUHM TOYKH 3a[aeTCs ypaBHCHHEM

s==t3+2t* -3, rze S- myTs B M, a t Bpems B c. BrruucnnTe ee ckopocTs U yckopeHHe B MoMeHT Bpemern § = 4C .
f[ﬂ=3_'fz wxg =1 o
3agauva 6. K rpaduxy pynkuuu < - ~ B ero Touke ¢ abcruccoi™? T TnpoBeneHa KacarenbHas. HalTu miomais

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPE3KaMH, OTCEKAEMBIMH €I0 Ha OCSIX KOOP/IMHAT.
3amaya 7. B mapke arrpakunonoB roposga N OIWH M3 OTPE3KOB TPAeKTOPUH JBIDKEHHUS I0e3[a B «AMEPHKAHCKHX Top-

y _S(t) = Asin(wt + ¢,)
Kax» IPEeACTaBIsIeT COO0H CHHYCOUAY: 0/ rne A, p, M @ — U3BECTHBIE YHUCIIA.
OnpenenuTs yroa HakJIOHA K TOPU30HTY MOCETHTENS aTTpaKIMOHa J[. B MOMEHT BpeMeHH 1; ero ABMKEHHUS 10 ITOMY OT-
PE3KY.
3apnanmue 8. [logymaiiTe, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIIeTYIONIYIO 3a1ady.
«lns yOOpKHM cHera Ha yJMIax TOpoja HCIOJIb3YIOTCS CHEroyoopouHsle MamiHbl. OHM paboTaroT B TEYCHHE CBETIIOTO
BpPEMEHHU CYTOK ¢ 6 10 18 4acoB ¢ MocTOSIHHOI CKOpOCThIO yOoopku cHera 400 (MS/‘I). W3menenune o6veMa cHera, BbIIa-

ds 2
— =120 - 517,
dt 'meg(ﬂ,

I A —
eM cHera (B M3), BBINABIIETO 3a Bpems t (B yacax), 0<1224. B yomenr Bpemenn! = 0 na ynunax ropoaa nexur 1000 M

S(I) »

JAoIIero Ha yJIHMIbI ropoJa B TOpoa€ B TECHCHUEC CYTOK, MOKHO OITUCATh YPABHECHUEM 00b-

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOoM CHera, JIeXkKalIero Ha yIuIax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJH 1 KPUTEPHH OLICHUBAHMS

IIpomeskyTouHas aTTecTalus N0 TUCUMIUIMHE «MaremaTuka» BKIIOYAeT TEOPETHUYECKHE BOIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTh YPOBEHb YCBOCHMSI OOyUYaAIOLUIMMUCS 3HAaHUHU, U IPAKTUYECKUE 3a/1aHNUs, BbI-
SBJISIIOIINE CTENIEHb CPOPMHUPOBAHHOCTU YMEHMH U BIAJIeHUH, IpoBOIUTCA B (hopMe 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.

IToxa3aTrenu U KpUTepPUHU OLICHUBAHUS 3a4eTAa:

- JUIA ¢Ia4H 3a4eTa o0yJaromuiics mokaspiBaet copmupoBanHocTs komnerenuii OK-1 n OITK-
4; T.e. CTYNEHT JIOJDKEH I0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUSA U OOBACHEHMs MH(OpManuu,
MHTEJJIEKTYyaJIbHbIE HABBIKU PELIEHUS 3a1a4;

- 3a4eT He CAaH, €CIM pe3ysibTaT 00y4deHUs HE JIOCTUTHYT, OOydaroUMiics HEe MOKET IOoKa3aTb
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS HH(POPMAIIUK, HE MOXKET IMOKa3aTh UHTEIIEKTYyalb-
HbI€ HaBBIKU PELICHUs IPOCTHIX 3a7a4.

Iloka3aTenu U KPUTEPUH OLICHUBAHHUS JK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O00yYarolUIiCs IEMOHCTPUPYET BBICOKHI YpOBEHb C(OPMHUPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE yIeOHOTo MaTepuaia, cBo0o -
HO BBIIOJHSIET 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 OMIMOKHM, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAJIUTUYECKUX ONEpaLusiX, epeHOoce 3HAHWN U yMEHUIl Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCs JIEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS OIIMOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHH, HaBBIKOB, O0YYaIOLIUIICS UCIIBITHIBAET 3HAUYUTEIbHbBIC
3aTpyJHEHUS PU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSMH IPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIUIics 1eMOHCTpUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepuasa, JOMYyCKaeT CyIECTBEHHbIE OIINOKH, HE MOXKET [10Ka3aTh MHTEIIEKTYyallb-
HbI€ HaBBIKM PEILIEHUs MPOCTHIX 337a4 WM HE MOXET [10Ka3aTh 3HAHMs J1a)kKe Ha yPOBHE BOCIIPOU3BeIe-
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. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexum
JIOCTyMA: sl aBTOPU3. MOJIb30BaTENEH.

2. Marematuka: yue0. nocobue / FO.M. lanunos, JI.H. XypOenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THO®PA-M, 2019. — 496
c. — (Bsicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekct: »neKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Pesxum mocTyma: Uist aBTOPU3. MOJIb30BaTE-
nei.

0) JomosiHuTeIbHAS JIUTEpaATypa:

1. Teopus BeposATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKa: YuebHoe mocobue / buprokxosa JL.I'.,
Bbo6puk I'.U., MatseeB B.U., - 2-¢ uzn. - Mocksa: HUL| MH®PA-M, 2017. - 289 c. (Bricuree 06pazo-
Banue: bakamaBpuar) ISBN  978-5-16-011793-5. -  Tekcr: anekrponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: assi aBTOpH3. OJIb30BaTENCH.

2. MaremaTHka B nmpuMmepax u 3aaadax: yue0. mocodue / O.M. [lertspesa, JI.H. Xypbenko, I'.A.
Hukonosa, H.B. Hukonona, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. — (Bsiciiee 00-
pasoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: osnekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum nocTyma: Ass aBTOPH3. TOJIb30BaTENeH.



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. Hanko, A.T. Ilonos, T. 5I. KoxxeBaukoBa. - M.: Breicimas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHUK: B 2 vacTsx / .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, ®uxrtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHaMK3a: yueOHUK: B 2 vactsax / [.M. duxrteH-
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. NOJIb30BATEINIECH.

5. lllumaues B. C. 3amaunuk mo Beicuiedt Mmatemaruke: yueb. mocooue / B.C. Illumaues. — 10-e
u3a., crepeotunt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmiee ob6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. A6pamoBa, .M. DnemMeHThl BEKTOPHOU anreOpbl U aHATUTHYECKONH reoMeTpun: MeToaudeckue
yKa3zaHus Juist cTyieHToB | kypca Beex cneumansHocTed. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, 1.A. Kpussie u nosepxuoctu 2 nopsiaka. [lomsipaas 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: MeToIu4ecKkre yKa3aHus U Ba-
pUAHTBl WHJMBHUAYaIbHBIX 3aJaHUN JJIA CTYIEHTOB BCeX crenuanbHocTel — Marautoropek: ['OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHblil UHTErpal: METOAUYECKUE YKa3aHUsI Ul CTYJE€HTOB — MarHuTo-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHTHl TUMHEWHOI anreOpbl, BEKTOPHON anreOpbl U aHATUTUYECKONH TeOMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 — 63 c.

7. T'yruna E.M. JIaGopaTopHblii mpakTukyMm mo cratuctuke ¢ npumeHennem EXCEL: Meton. ykas.
JUIsi 1abOpaTOPHBIX padoT Mo MaTeMaTH4ecKol craructuke.- Marautoropck: 'OY BIIO «MI'TVY um.
I"'". HocoBa», 2009 — 40 c.

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

9. Makcumenko, M.A. CoObiTust 1 BeposTHOCTh. YacTh 2: Meton. yka3. - 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.Il. UccnenoBanme ¢ynkumii u nocrpoenue rpadukos. [Ipaktukym. — Maruuro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kom6unaropuka. CoosiTie u BepositHOocTh. Yacts |1 KomOunaropuka. An-
reOpa coObITuii: MeToa. ykazaHus Mo JucuuIuiiHe «MaTeMaTuka» I CTyAeHToB | Kypca Bcex crenu-
anmpHocten. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHBbIE PECYPCHI:

1. Axmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUH K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 s51ekTpoH. 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. AnanuTtnueckas reomerpus [OnekrponHslit pecypc]: mpaktukym / T. I'. Ky3una, O. C. Anznpo-
cenko, T. B. Mopo3soga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Taéx. — 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. Marpuusl. Onpenenuten. CUCTEMBI IMHEHHBIX alre0pandeckKux 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. bounapenko T. A. UHTerpasibHOE MCYUCIICHUE (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. MaremaTuka: npeniensl 1 HENPepbIBHOCTh (PYHKIIUHM OJHOM nepeMeHHo#. [Ipak-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 sanextpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonexr. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepenmanbubie ypaBHeHUsI [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 31€eKTpOH. ONT. IUCK
(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. InddepenunansHoe ucuncieHue GyHkiuu 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. Koporeukas B. A. @yHKIMH HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yuebHOoe moco-
oue / B. A. Koporernxas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekTpoH. omnr.
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 BepOSITHOCTEHW W MaTeMaTHUYECKask CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE MTOCOOHE | MpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, 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 odecrieuenne u UHTEpHeT-pecypChl:

1.
Haumenosanue 110 Ne norosopa CpoK neiCTBUS TULICH3UU
MS Windows 7 H-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. wuHbpopmannoHHble ceTh VHTepHeT:
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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) Poccwuiickas rocynapctBeHHast Oubnuoreka [DnexktponHbiii pecype] /Lientp undopm. Texnoo-
ruii PI'b; pen. Brnacenko T.B., Web mactep Koznmosa 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 OuOnMoTeka. [Dnekrponnsiii pecype] / —URL: http://www.nlr.ru .

S3.pyc.

3) T'ocymapcTBeHHasi myOaMYHAsS HAaydHO-TEXHUYeCKas OubOnmmoreka Poccuu [DieKTpOHHBIN pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobonubIit.— 3ari. ¢ skpana. f3.pyc .

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

5) Crynenueckas

oubauoreka

[OnexTpoHHBId  pecypc]. — Pexwmm gocryma:  http://

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

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

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

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHHUITIIINHBI 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 ayIUTOPHUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHATUH, IPYNIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMI
aTTeCTalNU

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc meronnueckux pa3paboTok (pa3gaToyHOro Mare-
pHana ¥ METOJNYECKUX YKa3aHMil) M\MJIH KOMIUIEKC TECTOBBIX
3aJaHu# 71 IOATOTOBKH U IIPOBEIECHUS IPOMEKYTOUHBIX U
pyOSKHBIX KOHTPOJICH

Ilomenienns s CcaMOCTOSTEILHON
paboThI yyammxcs

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

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

[xads! 111 XpaHeHUs: yueOHO-METOANYECKON JOKYMEHTAIIHH,
y4eOHOTr0 000pYyI0BaHUS M Y4eOHO-HATJISITHBIX TTOCOOMH
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