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JIMCT perucTpauuu M3MeHeHU U J0MO0JTHEeHU I

Ne Pa3nen Kpatkoe cogepxanue Hara. Neo Ioamnuce
/T PI1JI (mo- W3MEHEHU S/ TOTIOJTHEHUSI MPOTOKOJIa 3aB. Ka-
JUyJIsT) 3ace/laHus benpoii
Kadeapol
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rpotokos Nel ;
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npoTokoa Ne 2 7
3 8 AKTyanu3anus yueOHO-METOUIECKOTO U 01.09.2020 npo- 5

MH(OPMALIMOHHOTO 00eceueHHs! TUCIIUTLIN-

moxot Nel




1 Henau ocBOeHMS AUCHUNIHHBI

HenssMu ocBOEHUsT QUCHUIIIUHBI «MaTeMaTuKay sIBISETCS:
MIPUBUTHE HABBIKOB HCIIOJIH30BAHUSI MATEMAaTUUYECKUX METOIOB MCCIEAOBAHUS U OCHOB MaTeMaTHhue-
CKOTO MOJeNUpoBaHus B Oynyiel npodeccuu mo MHKEHEPHOMY 00ECIEUEHHIO AESITeIbHOCTH Yelo-
BeKa B HeJpax 3eMId MPU IKCIUTYaTallMOHHOW pa3BeaKe, T0Obue U mepepadoTKe TBEPABIX MOJE3HBIX
MCKOMAEMbIX, CTPOUTENBCTBE U AKCILTyaTaIlMH MMOA3EMHBIX OOBEKTOB Pa3IMUYHOTO Ha3HAUYCHUS.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTeI1bHOIl MPpOorpaMMbl
MOATOTOBKH CHELHATNCTA

Hucuummuaa b1.6.9. «Matemarukay BXoauT B 0a30BYyI0 4acTh 050ka 1 oOpa3oBaTenbHOM Mpo-
rpaMMBbl.

I[HSI HU3YyUCHUSA NUCHUIIINHBI HeO6XOI[I/IMBI SHAaHUA U YMCHUA, C(bOpMI/IpOBaHHBIC B PE3YyJIbTAaTC
U3yYCHUU JUCHUIUIMH: «Anredpa W Havana aHannsay, «['eoMeTpusi» B 00bEME MPOrpaMMmbl CpeHEi
IITKOJIBL.

3HaHUS U YMCHUS, MTOJIyUYCHHbBIC MTPU U3YYCHUU JTAHHOW TUCIUIUIMHBI OyIyT HEOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IMKJIA, 4 TAKKC IJI1 OCBOCHHA TCX
JMCIUILIMH TPO(ECCHOHATBHOTO IIUKJIA ¥ B HAYYHO-HUCCIICIOBATEILCKON paboTe, IJisk KOTOPBIX TpeOy-
€TC4 3HAHUC U BJIAJACHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHUA, TCOPCTUUCCKOTO U
IKCIIEPUMEHTAIILHOTO UCCIIC0BAHMS, IPUMCHEHHE aHATMTUYCCKUX W YHUCICHHBIX METOIOB PEIICHUS
nocTaBJIeHHBIX 3a1a4: ®Ousnka, Teopus ommMOOK U ypaBHUTEIbHBIC BBIYHCICHHUS, [ eoMeTpus Heap U

Ap.
3 Komnerenuuu ody4armerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHSI
AUCHUTIIMHBI ¥ IUIAHUPYeEMbIe Pe3yJabTaThl 00y4eHHus

B pesynbTaTe ocBoeHMs MUCHMIUIMHBI «MartemaTuka» oOydaroniuiicss JoJKeH 001aaaTh Cleay-
FOIIMMH KOMIETEHIUSIMHU:

CrpyKTypHBII
JJIEMEHT [1nanupyemble pe3yabTaThl O0yUeHUS

KOMIICTCHIIN N

OK-1 - cnoco0HOCTHIO K A0CTPAKTHOMY MbILLIEHHIO, AHAJIU3Y, CHHTE3Y

3HaThb - OCHOBHbBIC IIOHATUS U METOAbl MATEMATUYECKOI'O aHAJIN3A,
- OCHOBHBIC IMOHATUA U METOAbI TCOPUU BCpOHTHOCTefI 1 CTaTUCTUYCCKOI'O aHaJIn3a Pe3yJib-
TAaTOB SKCIICPUMCHTA

YMeTh - KOPPCKTHO BbIPAXKATH U apTYMCHTHUPOBAHHO 00OCHOBBIBATH MOJIOKEHUS HpeHMeTHOﬁ 00-
JIaCTH 3HaHUA U METOA0B MATEMATUYCCKOI'0 aHa/In3a AJIA MIOCTaAaHOBKU U PCIICHUSA KOHKPET-
HbIX NPUKJIAAHBIX 3aJ1a4

Bnaners - HAaBBIKAMM MCIIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U ICHO CTPOUTH YCTHYIO
Y IUCBMEHHYIO PEYb HAa PYCCKOM S3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYeCKOH CHMBOIMKOW WM (POpPMYJIaMH, MTyOJIMYHO MPEJCTaBISITh COOCTBEHHbBIE U
W3BECTHBIE HAYYHBIE PE3YJIbTaThl, BECTU JUCKYCCHH;

- HaBBIKAMU M METOAMKAMH OOOOILICHMS PE3YJIbTATOB PEIICHHs], IKCIIEPUMEHTAIBHON Jes-
TEJIbHOCTU

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUIl OLIEHUBATH CTPOeHHe, XUMUYECKUI U
MHMHEPAJIbHBIH COCTAB 3¢MHOI KOPbI, MOP(010rHYecKHe 0COOCHHOCTH U F'eHeTHYeCKHe THIIbI

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

3HaTI) - OCHOBHBIC ITOJIOKCHHUSA HHHCﬁHO, BCKTOpHOﬁ anre6pbl U aHAJIMTHYECKON TreoMeTpuH,

- OCHOBHBIC TTOJIOXKEHUS TEOPHH MIPEIEIIOB U HENPEPHIBHBIX (YHKITHIA,

- OCHOBHBIE TEOPEMbI AP PEPEHIIHATEHOTO ¥ HHTEIPAIBHOTO UCUMCIICHUS QYHKIIUN OTHOM
U HCCKOJIbKHUX IICPEMCHHBIX, MCETOAbI ,I[I/I(l)(i)epeHLII/IaIH)HOI‘O HCUYHUCIICHUA HCCICOOBAHHUA
dyHkumi,

- OCHOBHBIC THIIBI OOBIKHOBEHHBIX AU (DepeHIMaIbHBIX YPABHEHUI U METOIBI UX PEIICHUS,
- OCHOBHBIC ITOHATHA TCOPHUUN BepO}ITHOCTeﬁ M MaTeMaTHYECKOM CTaTUCTUKHU
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CTpyKTypHBI

BJIEMEHT [Tnanupyemblie pe3yiabTaThl O0ydeHUS
KOMIIETEHITUA

YMmeThb — TPHUMEHATh METOJbl TU(PPEPESHIIUAITBHOTO WUCYHUCICHUS JIJIS MCCICIOBaHUS (DyHKITHIA
OJIHOM U JIBYX NMEPEMCHHBIX;
—  BBISBJISATh, CTPOUTH U pelIaTh MaTeMaTHYSCKHE MOJICIH PUKJIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOb! 3(pPeKTHBHOTO pemIeHns 3a1ad, pacio3HaBaTh 3 QeKTuBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

Brnaners — HaBBIKAMH MMOCTPOCHHUS U PEIICHUS MaTeMaTHIECKIX MOJIeNIel IPUKIIAIHBIX 3a71ad;

— cnoco0aMu OLIEHNBAHMS 3HAYMMOCTH U IIPAKTHYECKON IPUTOJHOCTH IOITYy4EHHbIX pe-
3yJIBTAaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast TpyI0eMKOCTh TUCIUIUINHBI COCTaBisieT 21 3aueTHIX euHuUIl, 756 akaj. 4., B TOM YUCIIe:

— KOHTakKTHas pabota — 59,8 akas. yacos:
— ayaMTopHas — 52 akaj. 4acos;
— BHeayauTOpHas — 7,8 akaj. 4acoB
— caMocTosTeIbHas padora — 671 akaj. 4acos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akan. daca,
— TMOATOTOBKA K 3a4ery — 7,8 akaj. yaca.

AyauTopHas &~ =
KOHTaKTHas pa- | & § .
6ota S g dopma TEKYILIEro KOH- E: o Er
Paznen/ Tema 2| (Baxkax. gacax) % =t Bun camocrositenbHOM TPOJIS YCIIEBAEMOCTH U S 5T
JUCLIUTUIMHBI Z ) ) R = = paloThI IPOMEKYTOYHOMU aTTecTa- § z 5
S 85 EE|Ee wan 552
5 9 = o 5 e) =~
Pa3nea 1. DjieMeHTBI JIMHEHHO, BEKTOPHON ajire0pbl 1 aHATUTHYECKOH reoMeTpUM
1.1. Jluneiinas anre6pa: Matpuiisl U aeiictBust Hag HU-| 1 | 2 2/12 | 30,8 |- camocTOsITENbHOE U3YyYEHHUE JTU- |- KOHCYIbTaluu mo pemre- |OK-1-
Mu. OnpenenuTenu KBaJpaTHbIX MaTpULl, paHT MaTPHIIbI, TepaTypbl — cOCTaBlIeHUE KOHCTEeK- |Huto KP Nel, 3YB,
obpatHast MaTpuna. Meroa ['aycca pemieHust cucTeM Jiu- Ta «JloKa3aTeIbCTBO CBOMCTB - mpoBepka koHcrekra Nel |OIIK-4 —
HEeHHBIX anreOpanueckux ypaBHeHuil. Teopema Kpone- OIIPEACIIUTENS Y, «CBoiicTBa onpenenure-  |3yB
kepa-Kanemnu - BeimosiHeHue KP Nel «JIuneitnas, |mso»,
BEKTOpHas anreOpa v aHAIUTHYe- |- TPOBEpPKa BHIOJHEHUS
ckas reomerpus. Juddepeniu- (pemenus) KP Nel
anpHOe ucunciaenue OOI»
1.2 BekropHas anreOpa: JuHEHHbIE U HenuHeWHble ome-| 1 | 1 /1 | 10 |- Bemonnaenue KP Nel «Jluneiinas, |- koHCyabTanuu 1o pemre- | OK-1-
panuu HaJl BEKTOPaMU U UX CBOMCTBA. BEeKTOpHas anrebpa u aHanuTHue- Huio KP Nel, 3yB,
ckag reomerpus. [uddepenuu-|- nposepka pemenus KP  |OIIK-4 —
anbHoe ucuuciaenue OOI» Nel ("gacTh — BEKTOpPBI) 3yB
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1.3. AHanmuTHYeCKass TeOMETPHUsl Ha TUIOCKOCTH M B mpo-| 1 | 1 1/M1 | 16 |- Bemonnenue KP Nel «Jluneiinas, |- koHcynapTanuu no perre-| OK-1-
CTpaHCTBE BeKTOpHas anrebpa u aHanutude-| HUO KP Nel, 3yB,
ckag reomerpus. [uddepenun-|- npoepka pemenus KP|OIIK-4 —
anbHOe ucuucinenue POy Nel (uwactp — aHamuTHU.|3yB
TEOM.)
Hroro no pasgeny 14 4/14 | 56,8 KP Nel, koHcnmekT
Pazgen 2. BBegenue B MaTeMaTH4YeCKMIi aHAJIH3
2.1. Ilpenen u HempepbIBHOCTh (DYHKIMU ofHOW mepe-| 1 | 1 /N1 | 15 |- Bemonnenue KP Nel «JIunelinas, |- koHcynbTanuu mo peme- (OK-1-
MEHHOH BEKTOpHas anreOpa u aHanutuye- |Huto KP Nel, 3yB,
ckas reometpus. Juddepeniu- - mpoBepka pemenus KP |OIIK-4 —
anbHoe ucuucienne POy Nel (wactb — npenensl, 3yB
Herpep.)
2.2. KowmmnekcHple 4ymcia. Pemenwe anreOpanmyeckmx| 1 | 1 /11 5 |- BeimosineHue KP Nel «JIuneiinas, |- koncynpranuu no peme- |OK-1-
ypaBHeHui Haj noseM C BEKTOpHas airedpa u aHanuTnue- |HUr0 KP Nel, 3yB,
ckas reomeTpus. Juddepenun- - mposepka pemenuss KP - |OIIK-4 —
anbHoe ucuucienue OOIT» Nel (dacTh — KOMITIEKCH.  (3y
qrca)
Hroro no pasgeny 12 22 | 20 KP Nel
Paznen 3. luddepennuanbHoe ncuucjienne GyHKIUM OHOMH NepeMeHHOi
3.1. Onmnpenenenne mnpou3BoaHOW ¢GyHKIUKM B Touke.| 1 |0,5 1/U1 | 10 |- camocTrosTeNbHAs paboTa ¢ IuTe- |- KOHCYIbTaruu 1o peme- |OK-1-
Huddepennunan, ero reomerpuueckuii cmbici. ['eomer- paTypoii — KOHCIIEKT «3ajauu, Huto KP Nel, 3yB,
pUYECKHM M MEXaHMYECKHMI CMBbICI Ipou3BojHOM. [Ipa- MIPUBOJIAIINE K MOHATHUIO Tpou3- |- mpoBepka pemenus KPP |OTIK-4 —
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BrIa AUQpepeHInpoBaHUs U TaOIUIA TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |3yB
- seinosHenre KP Ne 1 HbBIE),

- IPOBEPKA KOHCIIEKTa

3.2. JludpdepenmupoBanue HessBHO W mapamerpuuecku| 1 0,5 /11 5 |- BemonHeHnue KP Nel «Jluneiinas, |- koncynsT. mo pem. KP|OK-1-

3amaHHbIx QyHknmid. Jlorapupmudeckoe auddepeHn- BeKTOpHas anreOpa u aHamuthue- | Nel, 3yB,

poBaHue ckas reomerpus. Juddepenuu-|- mposepka pemenust KP |OIIK-4 —
anbHOe ucuucinenue POy Nel (wactp — moctpoeHue |[3yB
rpadukoB QyHKINI)

3.3. UccnenoBanne ¢pyHKIMA ¢ momompio quddepenmu-| 1 | 1 2/M2 | 15 |- Bemonnenue KP Nel - KOHCYJIbTaIMH 110 perne- |OK-1-3ys,

aJIHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP OIK-4 —

Nel 3YP

Hroro no pasneny 2 4/14 | 30 KP Nel, koncmekr

HToro ycranoBo4Hasi ceccus 1,8 10/110|106,8 KP Nel

Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OHOI nepeMeHHOM

4.1. TlepBooOpa3znas ¢yukuus. Heonpenenennsiit unre-| 1 | 1 3 50 |- Bemonnenue KP Ne2 «Heomnpene- |- koHcynsT. 1o pemr. KP - |OK-1-

Tpajl ¥ €ro OCHOBHBIE CBOMCTBA. Tabmuiia HeompeaeaeH- JICHHBIH W OIpeaeneHHBIH WHTe-| Ne2, 3YB,

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

Ne2 (wactp — Hemocp. UH-  |3yB
TErp.)

4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 11 3 50 |- BemomHenne KP No2 «Heonpene- - koHcynpT. mo pemr. KP|OK-1-
JICHHBIN U onpefieNieHHbI uuTe- | Ne2, 3YB,
rpam» - mposepka pemenuss KPP |OIIK-4 —

Ne2 (yacTp - METOIBI UHTE- |3YB
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4.3. OmnpeneneHHbI UHTETpaid. 3aaadu, npuBojsmue k| 1 | 2 2 43,4 |- Bemmonnenue KP Ne2 «Heomnpene-|- xoncynbranuu no peme-|OK-1-

MOHSATHUIO ONpeAeIeHHOro uHTerpana. @opmyna Heroto- JICHHBIM ¥ omnpenenceHHbld uHTE-|HUIO KP No2, k3%:8

Ha-JleitOHua. CBoiicTBa. MeToabl UHTETPUPOBAHUS rpajum - mpoBepka pemenus KP|OIIK-4 —

No2 (wacTp - BbIUMCIIEHUE|3YB
OTIpEeIeNIEHHOT0  WHTerpa-
)

HUroro 3umMusas ceccus 14 8 143,4 3ager OK-1,
OIlK-4 -
3YyB

4.4. IlpunoxeHus ONpeelIeHHOr0 HHTerpaa 1| - 1 - BeimoniHeHne KP Ne2 «Heompene-|- koHcynpT. mo perr. KP|OK-1-3ys,

JIEHHBI M omnpenaeneHHbld HHTE-|Ne2, OlK-4 -
rpajm - mposepka pemeHus KP Re
Ne2 (gacte mnpuIIOKEHUS
OITP.MHT)
4.5. HecoOctBennbie uHTerpansl. [lpusnaku cxogumo-| 1 | - 1 6,4 |- Beimonaenue KP No2, - KOHCynpTanuu mno pemre-| OK-1-
CTH. - caMOCTOsTeNbHOE Hu3ydeHue Ju-|Huto KP Ne2, 3yB,
TepaTypbl: KoHcnekT «IIpusnaku|- npoBepka KP Ne2 (wacts|OIIK-4 —
CXOJUMOCTH HECOOCTBEHHBIX HWH-|HECOOCTB. HHTEIPAIIbI) 3yB
TErpajgoBy -POBEPKa KOHCIIEKTA
OK-1,
Hroro jeTnsis ceccust 1| - 2 133 IK3amMeH OlK-4 -
3yB
Hroro no pasueny 14 10 (2764
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Pa3nen 5. luddepennuanbHoe ucuucieHue pyHkuunii HeckoabKUX nepeMeHubix (OHIT)
5.1. Onpenenennie ocHOBHBIX noHATHI. [Ipenen u Herpe-| 2 | 1 1/n1 - |- caMOCTOATENIBHOE H3Y4YEHHUE JIM-|- IPOBEPKA KOHCIEKTA OK-1-
peiBHOCTE @HII. OCcHOBHBIE CBO¥CTBA (DYyHKIMIA, HETpe- TepaTypbl: HANUCAHUEC KOHCIIEKTA 3yB
PBIBHBIX B 3aMKHYTOH 00J1acTH. «CBolicTBa (yHKIMH, HenpepbIB-
HBIX B 3aMKHYTON 00JacTU».
5.2. YacTHble IPOM3BOIHBIC U MPOU3BOJHAS 1O Hampas-| 2 | 1 /1 | 10 |- semonnenne KP Ne3 «®HII.|- koHcympTtupoBanue mo|OK-1-
nenuto. KacartenpHas IJI0CKOCTh M HOPMaJlb K TOBEPXHO- Juddepenunanbubie ypaBHeHus» |pemeruro KP Ne3, 3YyB,
ctu. ['eomerpuueckuii cmbicn quddepennuana. [Ipuznak - npoBepka pemenus KP|OIIK-4 —
g depeHInpyeMOCTH. Ne3 3yB
5.3. IIpousBogHas ciaoxHOW (yHKIMU. YacTHbIe Tpou3-| 2 | - - 10|- Bemomnenue KP Ne3 «®HIIL |- xoHcynpTHpoBanue mo|OK-1-
BOJIHBIE U U depeHuansl BeIcnX nopsakos. Judde- Juddepenunansupie ypaBHeHUsD» | petiennto KP Ne3, 3yB,
PEHIIMPOBAaHUE HESIBHO 3aJaHHBIX (YHKIIHII. - nposepka pemenuss KP|OIIK-4 —
Ne3 3yB
5.4. lonsitue 00 3kcTpeMymax (DyHKIHA MHOTHX Tepe-| 2 | - - 10 |- BemonHerne KP Ne3 «®HII. |- xkoncymbrupoBanme 10|OK-1-
MEHHBIX. Juddepenunansupie ypaBHeHUsD» |petieHnto KP Ne3, 3yB,
- npoBepka pemenus KP|OIIK-4 —
Ne3 3yB
HTroro no pazneny 2|2 2/M2 | 30 KP Ne3, koHCTIEKT
Paspnen 6. O0bIkHOBeHHBIE TH(PepeHInATIbHbIC YPABHEHHUS
6.1. OObixkHOBeHHBbIE U epeHanbuble ypaBHeHus| 2 | 1 2/M2 | 10 |- BemosHenne KP Ne3 «®HIIL |- xkoucynsrupoBanue mo|OK-1-
nepBoro nopsijaka. I'eomerpudeckuii cmbica auddepeH- Huddepenunansubie ypaBHeHus» |pemieHnto KP Ne3, 3yB,
LMAJIbHOTO YpaBHEHHUs MEPBOT0 Nopsiaka. MeToasl penie- - mpoBepka pemenusi KP|OIIK-4 —
Hus AU epeHnanbHbIX YpaBHEHHH IEPBOTo MOPsJIKA. Ne3 3yB
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AynuropHas

&s o Ela]
KOHTaKTHas pa- | & § I
6ota S g dopma TeKyIIero KoH- Eph o B
Pasnen/ rema 2| (Baxax. vacax) ;1:':; = Bun camocrositensHoit TPOJIsl YCIIEBAEMOCTH U g5z
JUCITUTIAHBI Z < & % #ow = 2 paboThI IPOMEKYTOYHOU aTTecTa- ? = q:)
S 2E| EE|E= unn ° 33
2l =2 ¥E |8 w 2
55| £2|2¢ 5 =
=5 o = o 8 V) Y
6.2. /1Y BbICIINX MOPSAIKOB, CBOJSIIMECS K IEPBOMY 21 - - 11,4 |- cocraBinenue koHcrekta «JlY|- xoncynbrupoBanue m0|OK-1-
BBICILIMX IOPSAIKOB, cBofsmuecs K|pemeHuto KP Ne3, 3yB
EPBOMY», - IPOBEpPKA KOHCIIEKTa
- BeinosHeHne KP Ne3
6.3. Jluneiinsie muddepenmanbapie ypaBHeHus N-ro mo-| 2 | 1 2/112 | 10 |- BemomHenue KP Ne3 «®HIIL |- xoncynpTHpoBanue mo|OK-1-
psaaka. JluneitHoe omHopoaHoe ypaBHeHHe. DyHAameH- Huddepenunansubie ypaBHeHus» |pemieHuto KP No3, 3yB,
TajbHas cucreMa peweHuil. Onpexnenutens Bponckoro. - nposepka pemenus KP|OIIK-4 —
Heonnoponnoe nuneitnoe ypasuenue (JIHAY), Bug 00- Ne3 3yB
IIeTO pemeHusi. MeTox Bapualyy MpOU3BOJIBHBIX MTOCTO-
SIHHBIX.
JluneitHoe ypaBHEHUE C MOCTOSHHBIMH Kod(unrenramMu
6.4. Meronpl pemeHus cucreM auddepeHunaNbHbIX| 2 | - - 10 |- cocraBnenue koHcrmekta «Merto-|- KoHcynbTHpoBanue m0|OK-1-
ypaBHEHUH 1-TO mopska JIbl perieHus cuctem Yy, pemenuto KP Ne3, 3YB,
- BeinosiHeHue KP Ne3 - mposepka KP Ne3 OIIK-4 —
3yB
Hroro no pasgeny 2 4/14 | 41,4 KP Ne3, koncmnekr
HToro ycranoBo4Hasi ceccust 214 6/U6 | 71,4
Pazgen 7. DiieMeHTHI TeOPUM BEPOSITHOCTEH M MaTeMaTH4YeCKOH CTATUCTHKHU
7.1. DnemMeHTHl KOMOMHATOPUKH 2105 0,5 2 |- BemonHeHue KP Ned «Teopusi|- xoHcymbTupoBaHue 10|OK-1-3y
BeposiTHOCTEN.  Maremartnueckas |pemennto KP No4
CTaTHCTUKA
7.2. Anrebpa cooprtmii. Knaccndeckoe, reomerpudeckoe| 2 0,5 0,5 2 |- Bomonaenue KP Ne4 «Teopwsi|- koHcymbTupoBanue 1o|OK-1-
U CTaTUCTHUYECKOE OMPEETICHUs BEPOSITHOCTH. AKCHOMa- BeposiTHOCTe.  Maremarnyeckas |pemeanio KP Ned, 3yB,
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AynuropHas

&s o Ele)
KOHTaKTHas pa- | & § I
6ota S g dopma TeKyIIero KoH- Eph o B
Paznen/ Tema 2| (B axax. yacax) ;1:':; = Bun camocrostensHOR TPOJIsl YCIIEBAEMOCTH U g5z
JUCLIUIIAHBI Z < & =l 7o % % paboThI IIPOMEXYTOUHOM arrecTa- ?E q:)
Sl'€ g 25 |2E g -
=5 o = o 8 V) =
THUKA TEOPUHU BEPOSTHOCTEH. CTaTHCTHKa» - npoBepka pemenuss KP|OIIK-4 —
Nod 3y
7.3. TeopeMbl CIIOKEHUS M YMHOXKEHHS. Y CIIOBHAs Bepo-| 2 | 1 1 4 |- Bemonnenue KP Ned «Teopusi|- xoucynbrupoBanue 110|OK-1- 3y,
ATHOCTh. DopMmyna MONHON BEPOATHOCTH H (opmyia BeposiTHOCcTe.  Maremarnueckas |pemennto KP No4, OIlK-4 -
baiieca. Cxema bepnymnu, npubnuxenus Jlamnaca u CTaTUCTUKA» - nposepka pewmeHus KP |3y
Ilyaccona. Neq
7.4. JluckpeTHbIE W HENpephIBHBIC Cly4aiiHble Bemuuu-| 2 | 1 1 2 |- BomonHenue KP Ned «Teopwmsi|- koHcymbTupoBanue 1o|OK-1-
Hbl. Psan u ¢yHKuMsa pacnpeneneHust U MiIoTHOCTh. Ma- BeposATHOCTeH.  Maremarnueckas |pemeHuto KP Ne4, 3yB,
TEMaTUYECKOE OXXUJIAHUE U OUCIEPCUs, HAYAJIbHBIE U CTaTUCTUKA» - nposepka pemenus KP|OIIK-4 —
LIEHTPaJIbHbIE MOMEHTHI. Neq 3yB
7.5. V3BecTHBIE pacrpenelieHus] U UX YUCIIOBBIE xapak-| 2 | 1 1 2 |- BomonHenue KP Ne4 «Teopwmsi|- koHcymbrupoBanue 1o|OK-1-
tepucTukd. HopmaneHOe pacnpeseneHue. BeposATHOCTeH.  Maremarnueckas |pemeHuto KP Ne4, 3yB,
CTaTUCTUKA» - nposepka pemenus KP|OIIK-4 —
Neq 3yB
HToro 3umuss ceccust 24 71,4 3aver
7.6. 3axkonbl Oompimmx uucen. HepaBeHcTBO M Teopema| 2 | - 1 9 |- HammcaHWe KOHCHEKTa «3aKOHBI|- MPOBEPKA KOHCIIEKTa OK-1-
YeOniména. LlenTpanbHas nmpeaenbHas Teopema. OOJIBIINX YHCEI» 3yB,
OIlK-4 -
3y
7.7. MHoromepHbIe ciydaiiHble BenWuuHbl. DyHKIMU| 2 | - 1 25 |- BomonHenne KP Ned «Teopusi|- koucymbTHpoBaHue mo|OK-1-3ys,
pacnpezeneHus, cBoiucTBa. YMCIOBBIE XapaKTEPUCTUKH. BepoaTHOCTEN. Martemarnueckas |pemeHuto KP Ne4, OlIK-4 -
DNeMEHTHI TEOPUHU KOPPEISAIIUN CTATUCTHKA» - npoBepka KP No4 R
7.8. OCHOBHBIE MOHSATHS, T€HEpalbHas COBOKYIHOCTb U| 2 | - - 25 |- BemmosHeHue KP Ne4 «Teopus|- koHcynbTupoBanue 1o|OK-1-
BbIOOpKa. CTaTUCTHUYECKHE OIIEHKH NapaMeTpoB pacnpe- BeposiTHOCTEN.  MaremaTtnueckas |pemenuto KP Ned, 3YB,
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AynuropHas

&s o Ela]
KOHTaKTHas pa- | & § I
6ota S g dopma TeKyIIero KoH- Eph o B
Paszen/ Tema é (B akan. yacax) ;;:':; = Bua camocrositensHOM TPOJI YCIIEBAEMOCTH U 2 G
JUCHATIIIMHBI =~ < & %] ¥ = = = paboTsI MIPOMEXKYTOUYHOU aTTeCTa- = § q:)
8| SE 2|28 y =
=5 = o 8 V) Y
nesneHusi. ToueuHble U UHTEpBAJIbHBIE OLICHKH. CTaTHUCTHUKAY, - npoBepka KP Ne4, OIlIK-4 —
-KOHCIIEKT I10 pa3feiry - MPOBEPKA KOHCIIEKTa 3yB
7.9. JloBeputenpHbIe MHTEPBAIBI JIJISl MapaMeTpoB HOp-| 2 | - - 25 |- BemosHeHne KP Ned «Teopwmsi|- koncymbrupoBanme 110|OK-1-
MaibHOTO pacnpesenenus. [loHstue o kpuTepusx mpo- BeposTHOCTeH. Maremarnueckas |pemeHuo KP Ned, 3yB,
BEPKHU CTATHCTUYECKUX TUIOTES. CTaTHUCTUKA), - npoBepka KP Ned, OIIK-4 —
-KOHCIIEKT I10 pa3/ieny - IPOBEPKA KOHCIEKTa 3yB
7.10. Kpurtnueckas o001acTb, ypOBEHb 3HAYUMOCTH,| 2 | - - 25 |- Bemomnnenne KP Ne4 «Teopus|- koHcymbrupoBanue 1o|OK-1-
MOIIHOCTh Kputepus. Kpurepuii cornacus [lupcona nmns BeposTHOCTeH. Maremarnyeckas |pemeHuo KP Ned, 3yB,
TUIIOTE3bl O HOPMAJIIBHOM PacHpeIeICHUN CTaTUCTUKAY, - npoBepka KP Ne4, OIlK-4 -
-KOHCHEKT IO pa3ieiy -IPOBEPKA KOHCIEKTa 3yB
Hroro no pazaeny 2|4 8 288 KP N4, koHcneKkTbl
Hroro jeTnss ceccust 2| - 2 109 IKr3aMen
HToro no nucuuniuHe 20 32/116| 671 2 3a4eTa U 2 JK3aMeHa

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

Peann3anus KOMIETEHTHOCTHOIO MOAXOJa IPEIyCMaTpUBaeT HMCIIOJIb30BaHHE B y4eOHOM IIpo-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATUH B COUETAHHM C BHEAYIUTOPHON pabdo-
TOM ¢ 11e7b0 (POPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEIILHOCTH M0 00pa3oBaTeIbHBIM porpaMMmaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 r. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH paloOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, IPUHATHS PELICHUH, JUAEPCKUX KauyecTB, B TOM YHUCIIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATLHON AEATENbHOCTH BBITYCKHUKOB M MOTpeOHOCTEH pa-
ooroznareseii.

BriOupas Ty wim HHyI0 TEXHOJIOTHIO pabOThI C 00yJaIOUIMMHUCS, HEOOXOUMO UMETh B BUJY, UTO
HauOosbLIero 3 peKTa OT ee NPUMEHEHUSI MOXKHO J10CTUYb, €CJIM YUUTHIBATh L€ 00pa3oBaHus, Ha
peanu3aio KOTOPHIX JOJDKHA OBITh HampaBlieHa H30HpaeMasi TEXHOJOTHs, COAEp)KaHUE, KOTOpOe
IIPEJCTOUT NepeaTh 00YYaOLUMMCS ¢ €€ IOMOIIBIO, a TAKXKE YCIOBUSA, B KOTOPBIX OHa OyJ1eT UCIOJIb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeILHOIO Mpolecca,
IpeanosiaraeT NpsAMYI TPAHCISALUIO 3HAHUM OT IpenojaBaTeis K CTYACHTY (NPeuMMYILEeCTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHHs1). YueOHas JesiTeIbHOCTh CTyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOLYKTUBHBIN XapakTep.

@®opMBbI yIeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLHUs — MOCJIEA0BAaTEeIbHOE U3JIOKEHUE MaTepuasla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

- MPAKTUYECKOE 3aHITHE, NOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO Npe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTelIbHbII MPOLIECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEICHHUsT TPOOJIEMHOM 3a/1auy WK BHITIOTHEHUS yaeOHoro 3ananus. [Ipoekt
IpernoiaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYAECHTOB, HAlpPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE IeNIel U 3a/1a4, (GOPMYITHUPOBKY OKUIAEMBIX PE3yIbTa-
TOB, OIpEeJIEHNE MPUHIIUIIOB U METOJIUK peIleHHs IOCTaBJIEHHBIX 3ajay, INIAHUpOBaHKUE Xoa pado-
THI, TIOMCK JIOCTYITHBIX M ONTHMAJIBHBIX PECYPCOB, TIOATAMMHYIO pPEaIN3alnIoO MIaHa paboThl, Mpe3eHTa-
LIUIO PE3yNIbTAaTOB PabOThl, UX OCMbICIEHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHbBIE THUIIBI IPUMEHSAEMBIX HAMHU B 00pa30BaTEIbHOM JeATETLHOCTH TPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMIMKEHa K (opMaTy HAyYHOTO HCCIEIOBAaHUS
(1oKa3aTeabCTBO AKTYaJIbHOCTU TEMBI, ONpe/eNieHHe Hay4HOHl MmpoOiembl, MmpeaMeTa U 00beKTa Hc-
CIIeZIOBAHMSI, IIEJIeH W 3a7a4, METOJIOB, HICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHNE pe3ylbTa-
TOB, BBIBOJIbI, 0003HAUEHHE HOBBIX NpoOsieM). Pe3ynbTarom siBisercs yuyeOHas KapTa MO MOAYIIO
Hariei 00pazoBaTeIbHON MPOTrPaMMBbI.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIUYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEMaTHYeCKOMY» COOBITHIO (Tpa3j-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKA (CBOEro poja ydeOHas 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 HH(OPMaUU 0 KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ 3TON MHpOpMaluel, ee aHanu3 1 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHuxayuonnvle oopazosamenvhvie mexrosoeuu. Opranuszanus oodpa-
30BaTENBHOTO Tpolecca ¢ MPUMEHEHHEM CIEeIHaIH3UPOBAHHBIX MPOTPAMMHBIX CPEJl M TEXHHUYECKUX
cpeacTB paboThl ¢ nHpoOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOM padoThl 00yUYar0LIUXCs

ITo mucummimbe «MareMaTHkay OpPeJyCMOTpPEHAa BHEayIUTOpHAas CaMOCTOsITeNbHas paboTta
o0ydJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsI JIMTEPATypbl U MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPY BBIITOJIHEHUH KOHTPOJIBHBIX PA0OT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

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

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

nom [Maycca

X—-2y-32=3,
3X+y—-2z=09,
2X -3y +52 =-4.

3amanme 2.
1) Haiizure yroa Mexay BekTopamu a 1 b, ecm @ = (2; —1), b= (— 2 2).
[TocTpoiiTe maHHBIE BEKTOPHI B cucTteMe KoopauHat OXy, a Takke BEKTOpPbI, M300paXkaromue:
2a+b,a-3b.
2) YKaxuTe cpe HWKCIPUBEICHHBIX BEKTOPOB OPTOrOHAIBHBIC, KOJUIMHEAPHBIC, a TAKKE KOMILIA-

HapHble: a = (—3;—1; 4), b= (2,-2,1), c= [2; %; —2], d= (7;11; 8). Bplumcaure IUIOMIAAbL IIa-

pajuiesiorpamma, IoCTpPOSHHOTo Ha BekTopax b u C.
3ananme 3.
Hanucats ypaBHeHnue npsamoint AB, eciu A(—l; 2, 3), B(—l; 2;—1). BbruncnuThk paccTosiHUE OT TOUYKHU

A 3TOi1 psMOM 10 TNTIOCKOCTH, NPOXOIAILIEH Yepe3 TOUKY B, mepneHanKyisipHO BEKTOpY N(O;-S; 9) .
3aganue 4.
o 2 2
[TpuBenuTe K KAHOHUIECKOMY BUIY M ITOCTPONTE KPUBYIO X~ —4X+ 2y  —4y =0

3ananue 5.
Brruncnure npenenst:

4 1 —_— —_—
1+4x—X ) lim 3x-arcsin2x . 5) Iim\/2x 1 \/g

a) lim

x—o X +3x2 +2x* 77 0 cosX—cosP X xo3 x—3
3aganue 6.
dy d?y 2 X =ctg2t,
Haiigure — u — 11g KIMii: a) y=e" * . 0
M ax e ! bymsatait: 2) y ) y = In(sin 2t).
3ananue 7.
2x—17

CocraBbTe YpaBHCHUC KacaTellbHOM K KpHBOﬁZ y=

> B Touke x,=-1. Hapucyiite kacaremns-

X°—4
HYIO U KPUBYIO.

KP Ne2 «HeonpenesieHHBII M Onipe/ieJIeHHbII HHTErpajn

1. Beouuciure HEOMPCACIICHHLIC NHTCTPAJIbL

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

VBX + x?

3
dx; 3)Iarcsin5xdx; 4) J-In_xdx_
X
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2. Beluucnure onpeaeneHHbIE HHTETPANIbI

1) [(@-sin2x)’dx; Z)I

O 0 | N

2 I T

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

MOJIb3YHTECh TAONHIIeH Ba)KHEHIINX KPUBBIX B MOJISIPHOM cHCTEME KOOPAUHAT:

a) Xy=6, x+y—-7=0; 6) p’>=2c0s2¢.
. . [x=2v2cost, 5
4. Haiinure 1IMHY Iy KPUBOM 0<t<=r.
y =2+/2sint, 3

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

X2 +y2-4y=0, y=+/3-x (yS\/§-x).

HHUAMMU:

6. BwruauciuTh HECOOCTBEHHBINM HHTETPAN WIIM YCTAHOBHUTH €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx- Z)ji dx

0 ’ 23\/(4—X)2 .

KP Ne3 «@HII. Iuddepenuuanbabie ypaBHEeHUD»

1. Haiitt u mocTpouts obmacTs omnpenenenus dynkmmu Z = In(4—x> —y?) —arcsin(2—vy).

2. Halizute 4acTHBIC TPOW3BOJHBIC TEPBOTO MOPSIKA (YHKITUH:

Ty

7 =3xy® —sin(x® + y) + X

3. HaiimuTe rpaguent ckanspHoro mons U = X* + y? —z* u ero moayis B Touke M (L,—12).

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

5. Hamucath ypaBHeHHE KacaTeqbHOM MIOCKOCTH M HOPMAJIH K TOBEPXHOCTH Z =+/9—X° —y’ B Tou-
ke M (l; 2 2).

6. HaiiTn HamMeHbIlee M HAaHOONbIIEe 3HAYEHHME (GYHKIHH Z=X° —Xy+2y’ +2y+1

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

7. Pemnth auddepeHimanbHble ypaBHEHHs IEPBOil CTEICHH

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 nuHeiiHble HEOTHOPOHBIE MU (HEepeHIINATEHOE YPaBHEHUE C TOCTOSTHHBIMU KO3 PHIIN-
eHTaMH

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

Pemuts oqHOpOoAHYIO cucteMy auddepeHInanbHbIX YpaBHEHUI:
x'=6x—y,
y' =x+4y.

KP Ned «Teopusi BeposiTHOCTeli. MaTemMaTHecKasi CTATUTCTHKA»

B ypue 12 mapoB. Cpeau 3tux mapos 3 6enbix 1 9 uepHbix. KakoBa BeposATHOCTH TOTO, UTO HayAa-
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
giilla gatupyrorcs Oonee paHHUMHU unciaamu. [lokynarens 3aka3pIBaeT siiila, JaTUPYyEMbIE 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
MUHYTbI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BEpOsITHOCTh TOTO, 4TO 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 pacupeneneHus ciydaiiHoil Bennunnel X. HaliTu MmaremMaTnueckoe oxugaHue, aucrep-
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

HaWTH IUIOTHOCTh PacIpeesIeHUs f(X), MaTEMaTUYECKOE OKUAAHUE, JUCIIEPCUIO, CPEIHEE KBaJ-
paTHyecKkoe OTKJIOHEHHUE. BBIUMCINTE BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4YailHOW BETUYMHBI
OT €€ MaTeMaTHYEeCKOro OXHJIaHUs OyAeT He Oosiee CpeTHero KBaJpaTuueckoro oTkioHeHus. [lo-
CTPOUTH rpa@uK QyHKIIHI.

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

1 ) T

x>

2

3aK0H paclpeseieHus CUCTEMBI JTUCKPETHBIX CIYYalHBIX BETUYHH (X,Y) 3a7aH TaOIUIlEeH.

Haiiti koadduiment xkoppensuuu f,, U BEPOITHOCTD TONAJAHUS CIIYYAiHON BETUYHUHBL (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 CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OLIEHOYHbIE CPEICTBA Il NIPOBeIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyKTYpHBII
PYKTYP [Tnanupyemblie pe3ysibTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpeACTBA
KOMIIETEHIINU

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIILJIEHH

10, AaHAJIN3Y, CHHTE3Y

3HaThb - OCHOBHBIC NOHATHUSA M MCTOJbI Mate- | 1. CDOpMy.]'II/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, MMPU3HAKOB H3Yy4YaCMbIX HOHHTI/Iﬁ, H606XOI[I/IMBIC n
MaTH4CCKOro aHajnsa JIOCTaTOYHBIC YCIIOBHS) B U3YYaeMBbIX pa3jenax Kypca.
2. Metoabl pacKpbITUSI HEONPEIeIEHHOCTE!, BRISICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NpUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOLIbI0 nuddepeHiana; HanucaHus
YpaBHEHHUs KacaTeabHOU MpsIMOH (TJIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCIICAOBAaHHA (bYHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIMH, a TaKXKe METOJbl MHTETPUPOBAHHS 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.
IPEIMETHOM 00J1aCTH 3HAHKA ¥ METO- | 3agaua 2. Boruucanre npenen no npasuy Jlomarans lim w
JIOB MaTeMaTUYECKOr0 aHAJIN3a [ X2 x> —4
HOCTAHOBKM M PEIIEHUs KOHKPETHBIX 3aganne 3. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa QYHKIIUH OJTHON TIEPEMEHHOM.
IIPUKIaHBIX 33724 3amaya 4. KakoB reoMeTpHUECKHil CMBICI OIPEICICHHOTO HHTETpania OT JaHHOK (YHKIMU B TAaHHOM HHTEpBaJie B AeKap-
TOBOM CHCTEME KOOpAUHAT?
Bnaners - HaBBIKAMHU UCIIOJIb30BaHUs Jioruue- | IIpumepnvie npakmuueckue 3adanus

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

- HABBIKAMM M METOJMKAMHU 0000I1e-

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

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

OGo3HaubTe pajryc NOTyKpyTa depes I u BbIpasuTe mwiomans S cedenns kak gynkmmo ot 1 S =S(r).

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




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 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 NMO3UINH OleHMBATHh CTPOEHHEe, XUMUYECKH 1 MIUHEPAJIbHBII COCTaB 3¢MHOIi KOpPbI, Mop(oJioruye-
CKHMe 0COOEHHOCTH U FeHeTHYeCKHe THUIIbI MeCTOPOKIeHNH TBEPABIX MOJIe3HBIX HCKONMAEeMbIX NP PelIeHUH 33124 10 PAIHOHAJIBHOMY M KOMILJIEK C-
HOMY OCBOEHHI0 Ire0pPecypCHOro NoTeHnnaia Heap

3HaTh

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

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

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MAaTEMATHYECKON CTaTUCTUKU

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

1.

COoNoOR~WN

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

Onpenenurenu I u Il nopsiakos. Onpenenurenu 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 IPOU3BEICHHE IBYX BEKTOPOB M €T0 CBONCTBA.

BekropHOE nmpon3BeieHNe IBYX BEKTOPOB M €TO CBOMCTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHAIUTUYECKON FeOMETPHH, IPUMEHEHUE BEKTOPHBIX IPOU3BEICHUI.

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

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

. OnnuIc u ero cBoicTaa.

. I'unmep6ona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTBa.

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

. Yroa MexJy MI0CKOCTAMU. PacCTOsiHUE OT TOUKHU JI0 IUIOCKOCTH.

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

. B3anMHoe pacnonoxeHne MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

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

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

. 3aMevaTenbHbIe TIPEeIeHI.

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

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

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeCTBa

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

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

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

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

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

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

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

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

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

37. Ipauno Jlonurans.

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

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

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

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

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

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

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

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

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

47. HecoOcTBEHHBIE UHTETPAIIBI.

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

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

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

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

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

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

54. TpousBoaHas cinoxxHoit pyHKkuuK. [ToHas npon3BoHas.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

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

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

59. Juddepennmnanbaple ypaBHEHUs: OCHOBHBIC TOHATHL. 3a1a4, TPUBOJIIHUE K n(PepeHIINaTIbHbIM YPaBHEHHSIM.
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KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-

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.

Onnopoanble quddepeHnmanbHble ypaBHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUe B TONHBIX Auddepennnanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYyCKAOLIe NOHWKEHUE MTOpsAKa.

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

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHJY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

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

2 Kypc JieTHsis ceccust (IK3aMeH)

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEIIECHHS, COUCTAHHSL.

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

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

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

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

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

I11oTHOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMUHMHBI U €€ CBOUCTBA.

UYucnoBble XapaKTEPUCTUKU HEMIPEPBIBHBIX CIyYalHbIX BEIUYUH.

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

VYMmetrs

pemaTte 3aJa4yu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHnrnanbHbIX

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

()55

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

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

(1,3:6), A(22:1), Aj(-L0;1), A,(-4:6,-3).

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

3. JlaHbl KOOpAWHATHI BEPIIMH TNHPAMUIBI A1A2A3A4: A

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

4. B tpeyronpHuKe ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaifTu AiawHYy BEICOTHI U3 BEpIIUHBL A.
5. Hamucats KaHOHHYECKHE U APAMETPUYUECKHE YPABHEHUS MPSIMOiA, mpoxosineii uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxoasiiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatp, 4TO IpsSMBbIE TApaNJIeIbHBI:
X+y—-z=0
x+2_y-1 2z

3 2 1, X-y-52-8=0
8. Brrunciure npeensr:

. 1l+4x-x* . 3x-arcsin2x J2x—1-

a) lim————:0) lim——————:B) |im 2x-1-+5 :

X—0 X+3X2 + 2X4 X—0 COSX_COS3 X e w3
d . _

9. Haiinure @ s DyHKIWMIL: ) Y = et 6) X = ctg Z-t ,
dx y = In(sin2t).

10. BerauciuTb: (1— i)28 .
111. HaiiTu HeonpeaenéHHbIA HUHTErpa. a)jsin 3x-cos5xdx, 0) .[ 1-cosx dx B) I(2X+5)~exdx.
(x—sinx)®

xdx

V20
12. BpIYMCIUTH ONPeIeNICHHbI HHTErpall J. —_.
[.2
2 VXx°+5
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2
13. Haifti miomans durypsl, orpammucuroi mmmmavm: X =4, y° =4X.

_fo_yv2 2 3
14. Haiitu 1 moCcTpOUTh 001aCTh ONpeAeNeHus () yHKIHN U=y9-x" -y +(x-y) .

3 -
15. Haiitu monubiii quddepernman GHyHKIUU: z=x"1In y—SIn ny-
16. HaiiTu 4acTHbIe MPOU3BOIHBIC IMEPBOrO Mopsaka pyHkuuu: Z = 5x* y3 + In(x + 4y)

17. HanicaTh ypaBHEHHE KacaTeIbHOU MJIOCKOCTH M HOPMAJIH K MOBEPXHOCTH Z = 4/ X2 + y2 B Touke (3, 4, 5).
18. Pemmre 3amauy Komm: Y COS® Xdy = (y2 +l)dX, y(O) =0.
— p2X
e,

19. Haiizute obmee pemenne auddepenupansaoro ypapaesns V' + V' =
20. Pemuts 0gHOPOAHYIO cCUCTEMY TU(QEepeHINATEHBIX YPABHEHUIH:
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 JEBOUYKM paBHBIMH. HaiTh BeposTHOCTE Toro, uTo cpenu 10 HOBO-
POXIECHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHMYMHEL:

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

F(x)= 1 npu x>1

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

Mx, Dx, O-X.

Bnanets

- IPaKTUYECKUMU HABBIKAMHU
WCTIOJTb30BAHUS MaTEMATHUECKUX
MOHSATHH U METOJ0B (M3y4aeMbIX

Ilpumepnuie npuknaonsie 3a0auu u 3a0aHUsA

AL 0;1) B(4;4;6) C(22:3), 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;

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

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

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

N F=(L25)
3angaua 3. Haiitu paboty cuiisl 9JIEKTPOCTATHIECKOTO HOJISL, 110 IIEPEMEILICHHUIO IMEKTPUUECKOTO 3apsiaa u3
TOYKH M, = (0’ 4 2) B TOYKY M, = (4’ [k 4).
. X—COSX
lim

3ananmne 4. [Tokaxwure, yTo mpegen *7* X+COSX pge MokeT OBITh BRIYKCIICH 10 nipaBuity Jlonurtans. Haiiqute 3TOT npenen
JIPYTHAM CIIOCOOOM.
3ananue 5. 3aBUCHMOCTh MyTH OT BPEMEHH MPH MOPSIMOJIMHEWHOM JBI)KCHUHM TOYKH 3a[aeTCs ypaBHCHHEM

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

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

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

Kax» IPEeACTaBIsIeT COO0H CHHYCOUAY: S(t) = Asi n(wt + ¢0) , TIe A, ¢o M @ — N3BECTHBIC YHCIIA.

OnpenenuTs yroi HakJIOHA K TOPU30HTY MOCETHTENS aTTpaKIMoHa J[. B MOMEHT BpeMeHH 11 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 HCIOIb3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaoT B TEYCHHE CBETIIOTO
BpEMEHM CYTOK ¢ 6 110 18 4acoB ¢ MOCTOSAHHOI ckopocThio Yoopku cHera 400 (M3/4). 3sMeHeHHe 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 — 00BEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOM CHera, JIeKaIlero Ha yIuiax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeneHnst MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIM 1 KPUTEPHH OLlCHUBAHMS

IIpomeskyTouHas aTTecTanus Mo JTUCHMIUIMHE «MaremaThka» BKIIOYAeT TEOPETHUYECKHE BOIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTHh YPOBEHb YCBOCHMSI OOyUYaIOLMMUCS 3HaHUHN, U IPAKTUUECKUE 3a/1aHNUs, BbI-
ABJISIIOIINE CTENEHb CPOPMHUPOBAHHOCTU YMEHHMH U BIAJeHUH, TPOBOIUTCA B (popMe 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 ¢1a4YH 3a4eTa o0yJaromuiics mokassiBaet 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 JOCTUTHYT, 0Oydarouuiics He MOXKET IoKa3aTb
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHS HH(DOPMAIIK, HE MOXKET ITOKa3aTh HHTEIICKTYyaIb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3aa4.

Iloxa3aTenu U KpUTePUH OLICHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O0y4aroIUIiCs IEMOHCTPUPYET BBICOKHH YpOBEHb C(OPMHPOBAHHO-
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-
CTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCS IEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPUATHH JOMYCKAIOTCS OIIUOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTENbHBIX 3HAHUM, YMEHHH, HABBIKOB, 00YYarOIMICS UCIBITHIBAECT 3HAUUTEIbHBIC
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSIMU MPU UX IEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIUIics 1eMOHCTpUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepHana, JOMyCKAaeT CyIECTBEHHbIE OIMOKH, HE MOXET M0Ka3aTh WHTEIUIEKTyallb-
HbIE HABBIKM PELICHMSI POCTHIX 3a4a4 WM HE MOXET MOKa3aTh 3HAHUS JJa)Ke Ha YPOBHE BOCIIPOM3BEIE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOH0-MeTOIMYecKoe U HHGOPMALHMOHHOE o0ecrieyeHHe THCHHIIITNHBI

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boiciias maremaruka: yueonuk / B.C. lllunaueB. — 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. — Pexxum
JIOCTyMA: sl aBTOPU3. T0JIb30BaTENEH.

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

0) lonosiHATEIbHAS JIMTEPATYpa:

1. Teopusi BeposiTHOCTEH M MareMaTHYecKas CTaTUCTUKa: YueOHoe mocoOue / buprokosa JI.I'.,
bo6puk I'.'U., MatseeB B.U., - 2-e uzn. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Bricuiee o6pa3o-
Banue: bakamaBpmar) ISBN  978-5-16-011793-5. -  Tekcr: anektponnsri. -  URL:
https://new.znanium.com/catalog/product/370899.— Pesxxum poctyna: it aBTOPH3. IOJIb30BATEICH.

2. MaremaTrka B mpuMepax W 3amadax: y4ue0. mocobue / O.M. [ertsapesa, JI.H. XKypbenko, I'.A.
Hukonora, H.B. HukonoBa, C.H. HypueBa. — MockBa: UTHOPA-M, 2019. — 372 c. — (Bsiciiee 00-
pazoBanme: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: osnektponnsii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum noctyma: ains aBTOpH3. NOJIb30BaTEICH.



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

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

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: ydeOHUK: 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 : 3eKTPOHHBIHN // DIEKTPOHHO-OMOMMOTeUHas cuctema «Jlaupy : [caiT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Uit aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHanMK3a: yueOHUK: B 2 dactsax / [.M. duxreH-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 21EKTPOHHBIN // DNEKTpOHHO-OMONMHoTeuHass cuctema «Jlanpy : [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparienus: 06.10.2019). — Pexum moctymna: s
aBTOPU3. NOJIb30BATENECH.

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

B) MeTOAMYeCKHe YKA3aHUS

1. Abpamosa, 1.M. DneMeHThl BEKTOPHOI aireOpbl U aHAIMTHYECKOW reoMeTpuun: Meroauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cnenuansHoctedl. — MI'TY, 2008. — 16 c.

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

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

4. TopsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO TIEPEMEHHOT0: MeTou4ecKkre yKa3aHus U Ba-
pUaHTBl MHIMBUIYaJdbHBIX 3aJlaHUN U CTYIEHTOB BCEX crenuanbHocTeil — Marnuroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

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

6. I'paueBa, JI.A. DnemMeHTHI TUHEHHON anreOphl, BEKTOPHON anreOpbl U aHAJTUTUYECKON T'eOMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

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

8. M3ocoB A.B. 'apmonnuecknii aHanm3: MeToaudeckne yKa3aHusl W BapUaHThI 3aJIaHUN I ca-
MOCTOSTEIbHON paboThl U KOHTPOJIA 3HaHUH cTyneHToB. — MI'TVY, 2009. — 24 c.

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

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

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

12. CaBymkuna H.®. KomOunaropuka. CoOsitie u BepositHocTh. Yacts |: KomOuHaropuka. An-
reOpa coObITuii: MeToa. ykazaHus Mo Jucuuiuiiie «MaTeMaTuka» Ui cTyIeHToB | Kypca Bcex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPCHI:

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

2. Amnanutnueckas reometpus [OnekrponHslit pecypc]: mpaktukym / T. I'. Ky3una, O. C. Annpo-
cenko, T. B. Mopo3oga, O. B. IlerpoBa; MI'TY. — Marnurtoropck, 2010. — 114 c. : un., Taéa. — 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. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuusl. Onpeaenuten. CUCTEMBI IMHEHHBIX are0pandeckux ypaBHEHUIN
[DnexTponHbIi pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenera ;
MI'TY. - Marnutoropck: 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 McuucieHne GyHKIUNA OAHOU MTepEMEHHON [ DIEKTPOHHBIN
pecypc] : yueoHoe ocobue / T. A. bongapenko ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH.
omt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTHka: npeiensl 1 HEMPEPbIBHOCTD (PYHKIIMU OAHOM nepeMeHHou. [Ipax-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 snextpoH. ont. 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. Jluddepennmanbubie ypaBHeHUS [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBbEKT.

7. N3ocora JI. A. OcHOBBI MaTEMaTHYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe mocooue.
Y. 1. InddepenunansHoe ucurcieHue GyHkuuu oanoi nepemennoii / JI. A. M3ocosa, JI. A. I'pauea ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. @yHKIINHN HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOe oco-
oue / B. A. Koporeuxkas, 1O0. A. U3sekoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBbeKT.

9. Teopus BepOSITHOCTEH M MaTeMAaTHUYECKAasl CTATHCTHKA: 3JIEKTPOHHOE Y4eOHOE ITOCOOHUE U MpaK-
TUKYM C JIabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Marautoropek : MI'TVY, 2013. - 1 anektpoHn. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

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

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

1) Poccwuiickas rocynapctBeHHast Oubnuoreka [DnekrponHbiit pecypc] /Llentp undopm. TexHomo-
ruii PI'b; pen. Bmacenko T.B., Web mactep Kosmosa H.B. — Dnekrpon. [an. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, ceo6oanbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

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

3) T'ocymapcTBeHHasi myOaMYHAsS HAaydHO-TEXHHUYecKas Oubnmmoreka Poccuu [DIeKTpOHHBIN pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobonubIit.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunast nuatepueT-6ubdanorexa URL:http://www.public.ru/ .

5) Crynenueckass Oubnuorexka [DJeKTpoHHBIM pecypc]. — Pexum mocryma:
http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. SI3. pyc., aHTIL.

6) KommbroTeppa: BCe HOBOCTH MPO KOMIIBIOTEPBI, JKEJIe30, HOBBIC TEXHOJOTMH, HHGOP-
MAaIIMOHHBIE TEXHOJIOTUH [DneKTpoHHbIA pecypc]. — [lepuoanueckoe anexkrpoHHoe MHTEpHET-U3AaHuE

http://

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

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

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

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_[eHI/Ie AyJAUTOPUHN

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
3aHATHH JEKIUOHHOTO TUIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHHUs, IIEPEAAYN U
IpeCcTaBIeHNs HHPOPMALIUU

VYyebHble ayTUTOPUH ISl TPOBEACHUS
[IPAKTUYECKUX 3aHATUM, TPYIIIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMN
aTTeCTall1

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc meronuueckux pa3paboTok (pa3aaToyHOro MaTepu-
aJla ¥ METOJIMYECKUX YKa3aHHUH ) M\IIIK KOMIUIEKC TECTOBBIX
3aJaHu# 71 IOATOTOBKH U NPOBENECHUS IPOMEKYTOUHBIX U
pyOSKHBIX KOHTPOJICH

Ilomenienns s CcaMOCTOSTEILHON
paboThl yyammxcs

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTroM MSOffice, Beixoaom
B MIHTEpHET U ¢ TOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemienue uis XpaHeHUs U npodu-
JAKTUYECKOTO OOCIYyXKUBaHUS y4eO-
HOro 000pyJOBaHUs

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