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Pabouas nporpamma coctasieHa Ha ocHore OIOC BO no coemmansHocTH 08.05.01 -
CTpOHTENBCTEO VHHKATBHEIX 37IAHHA H COOPYKEHHH YTBCPHKACHHOr0 npukasom MOuH Pd or
11.08.2016 . Ne 1030.

PaGovas nporpamma paccmortpeda # ojobpena Ha 3acenanun kadenper  Borcuwied  o-
el « 22 woadps 201 Tr., npotoxon Ne 5.

3as. kadepoi ﬂzf‘_’j { EA. [Tysankosa /

Pabouas nporpanmva oaofpena MeToHHeckon koMuceneil Hucmumyma ecmecmeosnanud u
cmandapmuzayuu «8y» nexadps 2017 r.. npotokon MNe 3.

)

[Npencenarens /H. 10, Mesun /

Cornacosano:

3an. kadeapoit Hpoewmupoaanis 30auiiit 1 CHPORRIENbIBIX KOHCIPYRINHN

£ AL Kpuan /

Pabouas nporpanmma cocraniieHa: aouent kal. Brcmei matemarugy | g.du-s.n.

" [ EM. Maneka /

Penensent: pouent kad. [puknaasoit MaTeMaTHkl B HHPOPMATHKH, K.Q.-M.H.

)
.IJI -

; / J1.B. CmupHosa /

-




Jhuer peruerpanuu n3meHeHnii 1 0o HeHui

e [Homrmcek
Ne Paznen Kpatkoe coneprranne Ne nporokona
I/ | nporpaMmbl U3MEHCHHUS/ IOTOTHEeH U 3acenaHist lgaB' "
P Kaeapoit
1. 8 Axryandzanus  cBefieHui 00 yuebno- | 03.09.2019 r.,
METOMYECKOM obecrnieuennu | Nel O@
JUCLIMTIIHH B
2, 9 AKTYan3aIHst CBEJCHIH O MaTepUalbHO-

TEXHHYECKOM O0ECIeUCeHUN IHCIUTIIHHEI

(03.09.2019 r.,

]




1 Ilesn ocBOEHMSI AUCHMILJIMHBI

[lensimu OCBOCHHMSI TUCIUIUTMHBI «MaTeMaTukay sBISIOTCA. O3HAKOMUTh 00ydaeMbIX C OC-
HOBHBIMU TOHSTHSIMH M METOJAMU BbBICIICH MaTEeMaTHKH, CO3/1aTh TEOPETHUYECKYI0 U IMpaKkTUye-
CKyI0 0a3y MOATrOTOBKM 0aKajJaBpOB K ACATEIBHOCTH, CBSI3aHHOHM C MCCIIEIOBAHUEM, MTPOSKTUPOBA-
HUEM U C TEXHOJIOTUSIMU, HANPABICHHBIMU Ha CO3JaHHE OOBEKTOB MPOMBIIUICHHOTO U Ipa)KaaH-
CKOI'0 CTPOMTEINIbCTBA, a TAK)KE OCHOBAHHBIMU Ha MPUMEHEHUU MAaTEMaTUYECKOI0 MOACIUPOBAHUS
COOTBETCTBYIOIIMMHU MaTEMaTHYECKUMU METO/IaMHU.

2 MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl
NOATOTOBKH CHElUATNCTA

Juctummaa b1.6.9. «Marematuka» BXOIUT B 0a30Byl0 4dacTh Oyioka | oOpasoBarenbHOU
MIPOrpaMMBl.

JList u3y4deHus TUCIUTUTMHBI HE0OXOIUMBI 3HAHUS U YMEHUSI, COPMUPOBAHHBIC B PE3YJIbTATE
W3YYEeHUU TUCIUILINH: «AnreOpa U Hadana aHanuza», «['eomeTpus» B 00b€Me MPOrpaMMbl Cpeji-
HEW MIKOJIBI.

3HaHUS U YMEHHs, MOTYYCHHbIE MPU U3YYCHUU JAHHOW AMCUMILIUHBI OyIyT HEOOXOIUMBI B
KaueCTBE OCHOBBI JUIsl OCBOCHUS TUCIUILIINH €CTECTBEHHOHAYYHOTO IMKJIA, a TAKXKE JJII OCBOCHUS
TeX AUCUHUIUIMH MpodeCCHOHATBHOIO IUKJIA U B HAYYHO-UCCIIEeI0BATEIbCKON paboTe, Al KOTOPBIX
TpeOyeTcs 3HaHUE U BJIAJICHUE METOJAaMU MaTEMaTUYECKOTrO aHajInu3a U MOJCIMPOBAHUS, TEOPETHU-
YECKOT'0 M 3KCHEPUMEHTAIILHOIO UCCIIEI0BAHMS, IPUMEHEHUE aHATUTUYECKUX U YUCIEHHBIX METO-
JIOB PEIICHUS TMOCTaBICHHBIX 3amad: dusuka, Teopus omMOOK W ypaBHUTEIIBHBIC BBIYUCIICHHUS,
['eomerpus Heap u np.

3 Komnerenuuu ody4aromierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHSI
AMCHUIIMHBI M IVIAHUPYEMBbIe Pe3yJabTaThl 00y4eHH s

B pesynbpTaTe ocBoeHMs AMCUMILINHBI «MaTeMaTiuKa» o0Oydaromuiics T0JKeH 00anarh cie-
JYIOIIMMU KOMIETCHIMSIMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

KOMIICTCHIIU N

OIIK-6 - ucnoib30BaHHEM OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JUCHUIIJIMH B npmbec-
CHOHAJIBbHOI ACATCJIbHOCTH, IPUMECHCHUEM METOJI0B MAaTEMATUYCCKOI0 aHAJIU3a U MaTeMa-
THYECKOIo (KOMl'IblOTepHOFO) MOAC/IMPOBAHUA, TCOPETUIECCKOI0 U IKCIICPUMEHTAJTBHOI'O UC-
CJIeJ0BaHUA

3HaThb - OCHOBHBIC ITIOHATHA U METOAbI MAaTECMAaTHYCCKOI'O aHAJIM34a,
- OCHOBHBIC ITIOHATHA U METOAbI TCOPUHN BepOHTHOCTeﬁ " CTaTUCTUYCCKOI'O aHalin3a pe-
3yJIbTATOB OKCIICPUMCHTA

YmMerh - KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHO 0OOCHOBBIBATH TIOJIOKCHUS MTPEAMETHON
00J1acTH 3HAHUS U METOJI0OB MAaTEMAaTHIECCKOTO aHAIM3a JIJIsl TIOCTAHOBKH ¥ PEIICHIS KOH-
KPETHBIX MPUKJIAIHBIX 3a]1a4

Bnanets - HaBBIKaMM HMCIIOJb30BaHUsA JIOTUYECKH BEPHO, AapT'YMEHTUPOBAHO U ACHO CTPOUTH YCT-
HYIO U IMCbMEHHYIO PEYb HA PYCCKOM SI3BIKE, TOTOBUTh M PEAAKTUPOBATh TEXHUUECKHE
TEKCThI C MATEMaTHYECKOH CUMBOJIMKOM M (hOpMyJiaMu, IyOJIMYHO MPEACTABISTh COO-
CTBEHHBIE U U3BECTHBIE HAYUYHBIE PE3YJIbTAThl, BECTH IUCKYCCHUU;

- HaBBIKAMHM W METOJWKAMU OOOOIICHHS pPE3yJIbTaTOB PEIICHUS, DKCICPUMEHTAILHOM
JIeSITENIbHOCTH

OIIK-7 -  cnoco0HOCTBHIO BHIABUTH €CTECTBEHHOHAYYHYIO CYIHOCTH MP00JieM, BO3HUKAI0-
X B X01e npodwccnonanbﬂoi/i ACATECJIBbHOCTH, IIPUBJICYD UX JIJISI PCIICHUSA COOTBETCTBYIO0-
M GPU3MKO-MATEMATHYECKHUI annapar

3HaTh - OCHOBHBI€ ITOJIO’KEHUS JIMHEITHO, BEKTOPHOW anreOphl U aHATTUTHYECKON T€OMETPHH,
- OCHOBHHIC TTOJIOKECHUS TCOPUHU NIPEJICIIOB M HENMPEPBIBHBIX (DYHKITHIA,




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHHs

- OCHOBHBIE Te€OpeMbl AU PepeHIINATBHOTO U HHTETPAIbHOTO UCUUCIeHUsT GYHKIUN OJl-
HOHM M HECKOJIBKUX NEPEeMEHHBIX, METO/IbI i (hepeHInaTIbHOT0 HCUUCICHHS HCCIIeI0Ba-
HUS (PYHKIIUH,

- OCHOBHBIC TUIIBI OOBIKHOBEHHBIX (] depeHInanbHbIX YpaBHEHHH U METOABI UX pellie-
HUS,

- OCHOBHBIE OHSTHSI TEOPUH BEPOSITHOCTEH N MAaTEMATHUECKOH CTATHCTHKH

VYmMmern

—  TPUMEHATH METOABI A dHepeHITHATEHOTO UCUHUCIICHHUS IS UCCIIeTOBaHUS (DYHKIIHMHA
OJTHOM ¥ JIBYX MIEPEMECHHBIX;

—  BBISBJISITH, CTPOUTH U pelIaTh MaTeMaTHYCCKHE MOJICTH PUKIIaTHBIX 3a]1ay;

— o0cyxaaTh criocoObl dP(PEKTUBHOTO PEIICHUS 3a1ay, Pacro3HaBaTh dPPEKTUBHBIC
pe3ynpTaThl OT Hed(pPeKTHBHBIX

Brnaners

— HaBBbIKaMH IIOCTPOCHUA U PEIICHUA MATEMATUICCKUX MOI[GJ'ICfI IMPUKIIAAHBIX 3a7a4;

— crmocobaMy OIIEHWBaHUS 3HAYMMOCTH U TIPAKTUIECKON MPUTOAHOCTH MTOTyYEeHHBIX
pe3yabTaToB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisier 20 3adeTHbix eaunuil, 720 akaj. 9., B TOM YUCIIe:

KOHTakTHas pabota — 337 akaJ. 4acoB:
aynuTtopHas — 327 aKkaJi. 4acos;
BHeaynuTopHas — 10 akan. yacoB
camocrosTenbHas padbora — 311.6 akax. 4acos;
HIOJITOTOBKA K dK3aMeHy — 71 akaj. yaca,
MOArOTOBKA K 3aueTy — 0,4 akaj. Jaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOH a/ire0pbl 1 aHAJTUTHYECKOH reoMeTpUM
9
1.1. Jluneiinas anreOpa: Matpuiel U neiictBus Hax Hu-| 1 | 4 2/1N2 2 |- caMOCTOATENIbHOE U3YyUEHHE JIU- |- KOHCYJbTaluu 1o peme- |OITK-6
M. Onpenenurenn KBaApaTHBIX MaTPHIL], PAHT MaTPUIIbL, TepaTyphl — cocTaBieHUE KOHCIEK- [HUu0 KP Nel, 3yB,
obpatHast Mmatpuiia. Merton ["aycca pemeHust cuctem Ju- Ta «JlokazaTenbCTBO CBOMCTB om- |- mpoBepka koHcnekTa Nel |OITK-7
HelHBIX anrebpanmdeckux ypaBHeHuil. Teopema Kpowne- penenuTens, «CBONCTBa OIIpeieNINTe-  |— 3YB
kepa-Kanemnu - BpimosiHeHUEe KP Nel «JIuneitnas, |msay,
BEKTOpHas ainredpa u aHaJIMTUYe- |- MPOBEpPKa BHINOJHEHUS
ckas reometpus. Juddepeniu- (pemenus) KP Nel
anbHOe ncunciaenue POI»
1.2 BekropHnas anreOpa: TWHEWHbIC W HEIUMHEHHBIC ome-| 1 | 4 2/11 1 |- Bemonnenune KP Nel «JIuneiinas,|- koncynpranuu mno pemre-|OITK-6
panuy HaJ BEKTOPaMU U UX CBOWCTBA. BeKTOpHas anrebpa u ananutuyde- | HU0 KP Nel, 3yB,
ckas rteomerpusa. Juddepenu-|- mposepka pemenus KP  |OITK-7
anbHOe ucuucienue OOI» Nel (dacTh — BEKTOPBI) — 3yB
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1.3. AHanuTHdeckas reoMeTpus Ha TUIOCKOCTH M B mipo-| 1 | 4 2/11 2 |- BemonHenue KP Nel «Jluneitnas, |- koncynpranuu no pemie-| OITK-6
CTpPaHCTBE BEeKTOpHas anrebpa u aHanmutude- | HU0 KP Nel, 3yB,
ckag reomerpus. Juddepennu-|- mposepka pemenus KP|OIIK-7
asnibHOE ucuucienue POI» Nel (wactp — aHanmuTHy.|—3yB
TEOM.)
Hroro no pasgeny 112 6/U2 5 KP Nel, koncnekr
Paznen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. Ilpenen m HempepbIBHOCTh (PyHKIMU omHOW mepe-| 1 | 4 2/11 3 |- emmonHenue KP Nel «Jluneitnas, |- koncynbpranuu no peme- |OITK-6
MEHHOH BEKTOpHas anredpa u aHanutuye- |HHUIO KP Nel, 3yB,
ckas reometpus. Juddepenu- - mpoBepka pemenus KP |OIIK-7
anpHOe ucuucienne POI» Nel (wactb — npenensl, He- |— 3yB
pep.)
2.2. KommnekcHbie uymcna. Pemenue anreOpamyeckux| 1 | 4 2/11 3 |- emonHenue KP Nel «Jluneitnas, |- koHcynbpTamuu 1o pemre- |OITK-6
ypaBHeHui Haj nosiem C BEKTOpHas anredpa u aHanutuue- |(HU0 KP Nel, 3yB,
ckas reometpust. udpdepenun- - mposepka pemenust KP - |OINK-7
anbHOe ucuucienue OOI» Nel ("acTh — KOMITIEKCH.  |— 3yB
qrcia)
Hroro no pasneny 1|8 4/12 6 KP Nel
Pazgen 3. luddepennuanbHoe ncuucjienue GyHKIUM OTHON MepeMeHHOI
3.1. Ompenenenue mnpousBogHON ¢GyHKIMH B Touke.| 1 | 4 2/11 2 |- camocTosTeNnbHAs paboTa ¢ IUTe- |- KOHCynbTaruu o pemnie- |OITK-6
Juddepennunan, ero reomerpuueckuii cMmoica. I'eomer- paTypoii — KOHCIIEKT «3aJauu, Huto KP Nel, 3YB,
pUYECKUN W MEXaHMYECKUI CcMbIch mpou3BoaHou. [Ipa- MPUBOJISAIINE K TOHATHIO TTpon3- |- mpoBepka pemenust KPP |OITK-7
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T CLIUTUTHHBI S O R N % = paboThI MPOMEXKYTOYHOM aTrecTa- | & § q:)
S|SE| EE |52 Lt = ° 2
Sl E| s |2 E SO
2ls s Q< = 5 )
=9 BEY 150 =
BrIa AUQPepeHIIMpoBaHus U TabIUIa TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |—3yB
- seinonaenne KP Ne 1 HbBIE),
- IPOBEPKA KOHCIIEKTa
3.2. uddepennupoBanue HEsIBHO M napamerpuuecku| 1 | 4 2/11 2 |- Bemonaenue KP Nel «Jluneitnas, |- xoncynst. mo pem. KP|OIIK-6
3amaHHbeix (yHKIUH. Jlorapupmudeckoe muddepenu- BEKTOpHAasi anreOpa u aHamuthue-|Nel, 3yB,
poBaHue ckas reomerpusd. Juddepenuu-|- nposepka pemenus KP  |OIIK-7
anpHOe ucuucienne POI» Nel (wacth — mocTpoeHue |—3yB
rpaduKoB QYHKIHIT)
3.3. Uccnenoanne QpyHKIuii ¢ momompto auddepennn-| 1 | 6 3/M1 | 2,3 |- Bemonaenue KP Nel - KoHCynbTauu 1o peme- (OITK-6
aJIHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP |3yB,
Nel OIIK-7
—3yB
Hroro no pazneny 14 7/M2 | 6,3 KP Nel, koncnekT
HToro 3uMHusa ceccust 1|34 17/16 | 17,3 KP Nel
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OJHOH NepeMeHHOM
4.1. IlepBooOpa3nast ¢pynkuusa. Heonpenenennsrii nunte-| 1 | 4 4/12 8 |- BemomHenne KP Ne2 «Heompe-|- koHncynbT. o pem. KPP |OITK-6
rpasl ¥ ero OCHOBHBIE CBOMCTBa. Tabnuia HeonpeeneH- JIeTICHHBIN U oIpeJiesieHHbI uHTe-|No2, 3YB,
HBIX UHTETpajioB rpanm - mposepka pemenuss KP - |OINK-7
Ne2 (wactp — Henocp. UH- |- 3yB
TErp.)
4.2. OCHOBHBIE METO/IbI HUHTETPUPOBAHUS 114 4112 8 |- Bemonnenue KP Ne2 «Heompe- |- koHcynbT. mo pem. KP|OIIK-6
JICTICHHBIA U OTIPEJICTICHHBINA UHTE- |Ne2, 3YB,
rpam - npoBepka pemenuss KP |OIIK-7
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4.3. OnpeneneHHblii uHTErpai. 3agauu, npusogsamue k| 1 | 4 4/12 8 |- Bemosnnenne KP Ne2 «Heompe-|- koHcynbramuu mo pemie-|OITK-6

MIOHATUIO OlpeJiesieHHoro uHTerpaita. ®opmyna Heroto- JIeNIeHHBIN U ompeesieHHbl uHTe- | HuI0 KP Ne2, 3YB,

Ha-JleltOHua. CBolicTBa. MeToabl UHTETPUPOBAHUS rpam» - nposepka pemenuss KP|OIIK-7

Ne2 (wactp - BBIUMCIEHHE|— 3YB
OTpEe/IeNIEHHOr0  MHTerpa-
a)

4.4. TIpunoxeHus ONperelIeHHOro HHTerpana 114 4 8 |- Bemomnenne KP Ne2 «Heompe-|- koHCcymbT. mo pem. KP|OIIK-6
JICIICHHBIN U oNpeAeNeHHbld nHTe- | Ne2, 3yB,
rpaim» - nposepka pemenust KP|OIIK-7

Ne2 (wacth mnpUIOKEHUS|— 3YB
OITP.MHT)

4.5. HecoGctBennsle uHTerpaisl. [IpusHaku cxomumo-| 1 | 2 2 3 |- BemonHeHue KP Ne2, - KOHcynbpTanmu 1o perie-|OIIK-6

CTH. - CaMOCTOSITENbHOE H3ydeHHe JH- | HU KP No2, 3yB,
Tepatypbl: KoHcnekT «lIpu3naku|- npoBepka KP Ne2 (wacts|OIIK-7
CXOUMOCTH HECOOCTBEHHBIX HH-|HECOOCTB. HHTETPAJIBI) —3yB
TErpajgoBy -IIPOBEPKA KOHCIIEKTA

Hroro no paszgeay 1118 18/M6 | 35

Pazpen 5. Paabl

5.1. UucaoBbI€ MONTOKUTETHHBIC PSIIBI 1| 4 4/12 8 [BrImosHenue KP Neob, KOHCynbTanuu 1o  pernie- | OIIK-6
- CaMOCTOSITENIbHOE H3yuyeHHe JH-|Huto KP Neb, 3YB,
TepaTyphl - npoBepka pemennss KP - |OIIK-7




AynutopHas g = oS
KOHTaKTHas pabora | & § o T
o| (saxam wacax) | & ¥ } opMa TEKYLIEro KOHTPO- g o B
Paznen/ rema 2 = Bun camocrositensHoit JISl yCIIeBaeMOCTH U 2 Gl
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5.2. YucnoBsie 3HaKonepeMeHHbIe psabl. [IpuzHak 1| 4 4/12 8 |BemonHeHHEe KP No5, KoHCybTamuu 1o  pernre-| OITK-6
JleiitOHma. AGCOTIOTHASE CXOAUMOCTb. - caMoOCTOsITeNIbHOE H3yuyeHHe JH-|Huto KP Neb, 3YB,
TepaTypbl - mpoBepka pemenuss KP |OINK-7
— 3yB
5.3. ®yHkuuoHanbHbIe psibl. O0IaCTh CXOUMOCTH. 114 4/12 8 |BemomHeHne KP No5, KoHCynbTanmu 1o  pemte-| OITK-6
Crenennsle psabl. Psan Teitnopa. - CaMOCTOsITeNIbHOE M3y4yeHue Ju- Huto KP Ne5, 3yB,
TepaTypbl - nposepka pemenuss KP - |OINK-7
—3yB
5.4. Pan @ypee. 1| 4 4 8 |BemostHeHne KP Ne5, KoHCybTammu 1o  pernre-| OITK-6
- CaMOCTOsITeNIbHOE M3y4yeHue - Huto KP Ne5, 3YB,
TepaTypbl - mposepka pemenust KP - |OINK-7
—3yB
5.5. [IpumeHeHHs pAIOB TS MPUOIMKCHHBIX Bhrumcie- | 1 | 2 2 3,1 [BemoaHenue KP No5, KoHCynpTanuu 1o pemie-| OITK-6
HU. - caMOoCTOsITeNIbHOE M3y4yeHue - Huio KP Ne5, 3YB,
TepaTypbl - mposepka pemenust KP - |OINK-7
—3yB
Hroro no pazueny 118 18/U6 | 35,1
OIIK-6
HTtoro getrHsisi ceccust 136 36/U12 | 70,1 JIK3aMeH 3YP,
OIIK-7
— 3yB

10
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Pa3neun 6. luddepennuanbHoe ucuucieHue PyHkuunii HeckoabKuX nepeMeHubix (OHIT)
6.1. Onpenenenue ocHOBHBIX moHsTHH. [lpemen u He-| 2 | 2 12/5 | 9 |- caMocTosTENbHOE HM3Y4YCHUE JIU-|- IPOBEPKA KOHCIIEKTa OIIK-6
npepbeiBHOCTE @HII. OcHOBHBIE CBOCTBa (PyHKLIMIA, He- TepaTyphl: HAMCAHUE KOHCIIEKTa 3yB,
MIPEPHIBHBIX B 3aMKHYTON 00J1aCTH. «CBoiicTBa (GYHKIUH, HEMpephIB- OIIK-7
HBIX B 3AMKHYTOH 00JIaCTH. —3yB
6.2. YacTHbIE IPOU3BOAHBIE W MPOU3BOIHAS TI0 Hampas-| 2 | 2 12/15 | 9 |- Bemomnenne KP Ne3 «®HII.|- xoncynsTHpoBanue mo|OIIK-6
nenuto. KacatenbHast JI0CKOCTh U HOPMaJb K ITOBEPXHO- Juddepenunansabie ypaBHeHUs» |perieHuto KP Ne3, 3YB,
ctu. ['eomerpuueckuii cmbica auddepennnana. [puznax - npoBepka pemenus KP|OIIK-7
b depeHInPYyEeMOCTH. Ne3 — 3yB
6.3. [IpousBoaHas cinoxkHoit QyHkuuu. YactHeie mpous-| 2 | 2 10/114 9 |- BemomHerne KP Ne3 «®HII.|- xoncynsTHpoBanue 10|OIIK-6
BOJIHBIE U AU depeHnnansl Beicux nopsaakon. Audde- Juddepenumansubie ypaBHeHUs» |perieHuto KP Ne3, 3yB,
pPEHIIUPOBaHNE HESBHO 33JIaHHBIX (PYHKITUH. - mpoBepka pemenus KP|OIIK-7
No3 —3yB
6.4. Ilonstne 00 3KkcTpeMymax (QYHKIWH MHOTHX Tepe-| 2 | 4 10/M4 | 9 |- BemomHenne KP Ne3 «®HIL.|- xoncymsTHpoBanue 10|OITK-6
MEHHBIX. Juddepenunansabie ypaBHeHHUs» |perieHuto KP Ne3, 3YB,
- nposepka pemenuss KP|OIIK-7
Ne3 —3yB
Hroro no pazneny 2110 44/118 | 36 KP Ne3, koHCTIEKT
Pasznen 7. O6bikHOBeHHbBIE TH(depeHInATIbHbIE YPABHEHUS
7.1. OObikHOBeHHbIE U (depeHInalbHble ypaBHEHUs| 2 | 2 12/14 | 9 |- Bemonnenne KP Ne3 «®HIL|- xoncynsTHpoBanue 10|OIIK-6
mepBoro mopsiaka. I'eomerpudeckuii cMbica auddepen- Huddepennmanbapie ypaBHeHUs» |pemeHnto KP Ne3, 3yB,
LAAJILHOTO YpPaBHEHMs IIEpBOro mnopsaka. Meronsl pe- - nposepka pemenus KP|OIIK-7
meHus nuddepeHIMaTbHbIX YPaBHCHUA TIEPBOTO MOPSI- No3 — 3yB
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AynutopHas s *c;é\ n%
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Ka.
7.2. 1Y BbICHIMX MOPSIKOB, CBOJSIINECS K IEPBOMY 21| 2 12/114 9 |- cocraBnenue koucnekta «JIY|- koncympTupoBanue 10 |OIIK-6
BBICHIMX TOPSJIKOB, cBoAsmecs K|pemeHnuto KP Ne3, 3VB,
IEPBOMY», - IPOBEpPKA KOHCIIEKTa OIIK-7
- BeinosrHeHue KP No3 —3yB
7.3. Jluneitnbie mud dhepeHnuanbabie ypaBHeHUs N-To o-| 2 | 2 12/14 | 9 |- Bemomnenne KP Ne3 «®HIL.|- xoncynmsTHpoBanue 10|OIIK-6
psaka. JluneitHoe omgHOponaHOe ypaBHeHHe. DyHIaMeH- Juddepenunansubie ypaBHeHUs» |perieHnnio KP Ne3, 3yB,
TajbHas cuctema pemeHui. Onpenenurens BpoHckoro. - nposepka pemenuss KP|OIIK-7
Heonnopoanoe nuneitnoe ypaBuenue (JIHAY), Bun 06- Ne3 —3yB
miero pemeHus. MeTo Bapualyiy Mpou3BOJIbHBIX TIOCTO-
SIHHBIX.
JluneitHoe ypaBHEHHUE C MOCTOSHHBIMH Kod(dduirenra-
MU
7.4. Metonsl pemieHHs CUCTeM JU(PGEpeHIHATBHBIX| 2 | 2 10/6 | 8 |- coctaBieHne KoHCIekTa «Mero-|- KoHcyiabTUpoBanue 10 |OITK-6
ypaBHeHu# 1-ro nopsaka Il pemienus cucreM AY», pemennto KP Ne3, 3yB,
- BeinostHeHue KP Ne3 - npoBepka KP Ne3 OIIK-7
—3yB
Hroro no pazneny 8 46/M18 | 35 KP Ne3, koHCTIEKT
HToro 3umMHsisi ceccus 2|18 90/n32| 71
Pa3nen 8. DjieMeHTHI TeOPUH BEPOATHOCTEH M MaTEMAaTHYECKOH CTATHCTHKH
8.1. DneMeHTHl KOMOMHATOPHUKHU 2|2 8/14 15 |- Bemomnenue KP Ned «Teopus|- xkoncynsTupoBanue 11o|OITK-6
BepoATHOCTEH. MaremaTtnueckast |pemennto KP Ne4 3yB,
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AynutopHas g = oS
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CTaTUCTHKA» OIIK-7
— 3yB
8.2. Anrebpa cobwiTii. Knaccuueckoe, reomerpudaeckoe| 2 | 1 8/M4 | 15 |- Bemonnenue KP Ne4 «Teopus|- xoncynmpTupoBanue 10|OIIK-6
U CTaTHUCTUYECKOE ONpeAETeHUsS BEPOSTHOCTH. AKCHO- BeposiTHOCTeH.  MaremaTtuueckast |pemenuto KP Ne4, 3YB,
MaTHKa TEOPUHU BEPOSITHOCTEH. CTaTUCTUKA - nposepka pemenust KP|OIIK-7
Neq —3yB
8.3. TeopeMsbl CIIO)KEHUSI U YMHOKEHHsI. Y CIIOBHAs Bepo-| 2 | 2 8/13 15 |- Bemonnenne KP Ned «Teopwmsi|- xoHcymbrupoBanue 1o |OITK-6
aTHOocTh. PopMynna NOJHON BEpOSTHOCTH M (opmysa BepoATHOCTEW. MaremaTtndeckast |pemennto KP Ne4, 3yB,
baiieca. Cxema bepnymnu, npubmwxkenus Jlamnaca u CTaTUCTUKA - nposepka pemenust KP|OIIK-7
IlyaccoHa. Neq —3yB
8.4. JluckpeTHbIE W HENPEpPHIBHBIE CIy4YailHbIe BEMW4U-| 2 | 2 8/13 15 |- Bemonnenne KP Ned «Teopwmsi|- xoHcymbrupoBanue 1o |OITK-6
Hbl. Pan n QyHKIus pacnpeneneHuss M INIOTHOCTb. Ma- BepoATHOCTEW. MaremaTtnueckast |pemennro KP Ne4, 3yB,
TEMATUYECKOE OXUIAHUE U JUCIEPCHUsl, HadaJbHbIE U CTaTUCTUKA - nposepka pemenust KP|OIIK-7
LIEHTPaJIbHbIE MOMEHTHI. Ne4 — 3yB
8.5. U3BecTHBIC pacrpeneneHus U UX YHCIOBBIE Xapak-| 2 | 2 8/13 15 |- BemonHenne KP Ned «Teopwsi|- xoncymbtupoBanue 1o |OITK-6
tepucTukd. HopmansHOe pacnpeseneHue. BepoATHOCTEW. MaremaTuueckast |pemennto KP Ne4, 3YB,
CTaTUCTUKA - nposepka pemenus KP|OIIK-7
Ne4 — 3yB
8.6. 3akonbl Oonpmmx umcen. HepaBeHCTBO M Teopema| 2 | 2 8/13 15 |- HanucaHue KOHCHEKTa «3aKOHBI|- IPOBEPKA KOHCIIEKTA OIIK-6
YeOniéBa. LlenTpanbHas nmpeaenbHas Teopema. OOJIBLINX YHCE» 3YB,
OIIK-7
— 3yB
8.7. MHoroMmepHbIe ciy4daiiHble BenW4YUHBI. DyHKIUU| 2 | 2 8/13 15 |- Bemomnenue KP Ned4 «Teopus|- koncynsTupoBanue 11o|OITK-6
pacupenesieHus, cBoUcTBa. YnCIoBbIE XapaKTEPUCTUKH. BepoATHOCTEH. MaremaTtnueckas |pemennto KP Ne4, 3YB,
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DJIeMEHTBI TEOPUU KOPPEIALNH CTaTUCTUKA - npoBepka KP Ne4 OIIK-7
8.8. OcHoBHBIE MOHATHUS, TCHEPAIBbHAS COBOKYIMHOCTh U| 2 | 1 8/13 15 |- BemomHenue KP Ned4 «Teopusi|- xoncymbrupoBanue 10|OITK-6
BbIOOpKA. CTaTUCTUYECKUE OIICHKU MapaMeTpOB pacipe- BepoATHOCTe. MaremaTtuueckas |pemenuto KP Ned, 3YB,
nenenus. ToyeuHble 1 UHTEPBAIbHBIE OLICHKH. CTaTUCTUKAY, - npoBepka KP Ne4, OIIK-7
-KOHCHEKT M0 pa3aeny - IPOBEPKA KOHCIIEKTa —3yB
8.9. [loBepuTeNbHBIE MHTEPBAIBI JIJIs TTapaMeTpoB HOp-| 2 | 1 8/13 15 |- BemomHenue KP Ned4 «Teopusi|- koHcymbrupoBanue 10|OITK-6
MaJIbHOTO pactpeneneHus. [lonarue o kpurepusx mpo- BeposiTHOCTEH.  Maremaruueckast |pemeHuto KP Ne4, 3YB,
BEPKM CTATHCTHYECKUX TMIIOTES. CTaTUCTUKAY, - mpoBepka KP Ne4, OIIK-7
-KOHCHEKT M0 pa3aeny - IPOBEPKA KOHCIIEKTa —3yB
8.10. Kpurmueckast o0macTh, ypOBEHb 3HAUMMOCTH,| 2 | 1 8/M3 | 18,2 |- Bemonaenne KP Ne4 «Teopus|- xoncympTHpoBanue 10|OIIK-6
MolHOCTh kKpuTepus. Kpurepuii cornacust [Tupcona amns BeposiTHOCTEH.  Maremaruueckast |pemeruto KP Ne4, 3YB,
TUIIOTE3Bbl O HOPMAJIBLHOM PaCIpeaeICHUN CTaTUCTUKAY, - npoBepka KP Ne4, OIIK-7
-KOHCHEKT IO pa3ieny -[IPOBEpKa KOHCIEKTa —3yB
HToro mo pazneny 2|16 80/132 |153,2 KP Ne4, koHCTIEKTHI
Hroro JeTHsas ceccus 2116 80/132 [153,2 JK3aMeH
HToro nmo gucuumnjanye 104 223/182|311,6 2 3a4eTa U 2 DK3aMeHa

M — B TOM ymcCIe, Yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peanun3anus KOMIOETEHTHOCTHOIO MOJAXOJA MPEAYCMAaTPUBAET HMCIIOJIb30BaHUE B y4eOHOM IIpoO-
[IECCE AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI B COUETAaHHM C BHEAYIUTOPHOH pabdo-
TOM ¢ 11e7bI0 (POPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 Topsaka opraHu3aly ¥ OCYIIECTBICHHS AEATEILHOCTH MO0 00pa3oBaTeIbHBIM IporpaMMaM Oaka-
JaBpuaTa BbIcmiero oopasosanus (yrB. nmpukazoMm MOuH P®D Ne 1030 ot 11.08.2016), npu mposee-
HUM y4eOHBIX 3aHATHI OOecreYrBaeTcs pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pPaOOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, IPUHATUS PELICHUH, JIMAEPCKUX KAayecTB, B TOM YHUCIE C YYETOM
pPETHOHANBHBIX 0COOEHHOCTEH MPO(EeCCHOHATLHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronareiei.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOIMMUCS, HEOOXOJMMO UMETh B BUJLY, UTO
HauOosbLIero 3G eKTa OT ee NPUMEHEHUsT MOXHO JOCTUYb, €CJIM YYUTHIBATh LeIU 00pa30BaHus, Ha
peanu3auio KOTOPHIX JOJKHA OBITh HalpaBiieHa M30HMpaeMas TEXHOJIOTHUS, COJIEp)KaHHE, KOTOpOe
IIPEJCTOUT NepeaTh 00YJarOLUMMCs C €€ IOMOIIBIO, a TAK)KE YCIOBHUS, B KOTOPBIX OHa OyJ1eT MCIOJIb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa30BaTeIILHOIO Mpolecca,
IpearnosiaraeT NpsMyI TPaHCIALUIO 3HAHUH OT IperojaBaTelis K CTYIAeHTY (IpeuMyIIeCTBEHHO Ha
OCHOBE OOBSICHUTEIHFHO-MILTIOCTPATHUBHBIX METOJI0B 00Y4eHHs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOTYKTUBHBIHN XapakTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLUs — MOCJIE0BAaTEIbHOE H3JIOKEHUE MaTepuasla B JUCLUILIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

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

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTelbHbII MPOLECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUST TPOOJIEMHOM 3a/1a4y WIIH BBITIOTHEHUS yaeOHoro 3aganus. [IpoexT
IpearnosaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO JIESATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPaOOTKY KOHIICTIIINH, YCTAHOBIICHHE LIEJel U 33134, (OpMyITUPOBKY 0)KHIAEMBIX PE3yiIbTa-
TOB, OIpe/IeJIEHNE MPUHIIMIIOB U METOJIUK peIlleHHs IOCTaBJIEHHBIX 3ajay, INIAaHUpOBaHKUE XoJa pabo-
THI, TIOMCK JIOCTYITHBIX M ONTHMAaJIBHBIX PECYPCOB, TIOATAMMHYIO pEaIN3allnIo MIaHa paboThl, Mpe3eHTa-
LIUIO PE3yJIbTAaTOB PabOThl, UX OCMbICIeHHE U pediaekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHBIE THUIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHON JESTEIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMMKEHa K (opMaTy HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpeJeNieHue HaydHOll MmpoOieMsl, MmpeaMeTa U 00beKTa Hc-
CIIeZIOBaHMSI, IIeJIe M 3a7a4, METOJIOB, MICTOYHHUKOB, BBIBI)KEHUE THUIIOTE3bI, 0000IIEHUE Pe3ylbTa-
TOB, BBIBOJIbI, 0003HaYEHHE HOBBIX MpobsieM). Pe3ynbpTarom siBisiercst yueOHast KapTa 1o MOAYJIO Ha-
et 06pazoBaTeNbHON IPOTPaAMMBI.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIMYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONIMX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEeMaTHYeCKOMY» COOBITHIO (Tpa3j-
HUK yncna «[lu» u T.1.); «MaremaTuyeckash» OTKpBITKa (CBOEro poja yueOHasi KapTa, TOJIbKo Hedop-
MaJIEHO, KPaCOYHO 0(OpMIIEHHAsI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATEIBHOCTb C SPKO BBIPAKEHHOH 3B-
PUCTHUECKOM HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3aus HHPOpPMAIMU O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ ITON MHpOpMaLuel, ee aHanu3 1 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHII0KEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTEIBHOTO TpoIecca ¢ MPUMEHEHHEM CIEeIHaTH3HPOBAHHBIX MPOTPAMMHBIX CPEll M TEXHHYECKHX
CpeAcTB paboThl ¢ MH(pOpMaIuel (MHpopMannoHnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOoNYeCKOe 00ecTieYeHrne CAMOCTOATEIbHOH Pa0doThI 00y4arouXcst

ITo mucumniuue «MaremaTHkay NpPEeAyCMOTPEHAa BHEAyAUTOpHas CaMOCTOsITelIbHas paboTa
o0yJaromuxcs, MpoBOAUMAas B BUEC CAMOCTOSITEIILHOTO M3YUEHHsI JIMTEPATypbl U MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPY BBIIIOJIHEHUH KOHTPOJIbHBIX Pa0oOT.

Ilpumepnuvie konmpoavhnuvie pavomel (KP):

AKP Nel «JIuneiiHasi, BeKTOpHas ajredpa um aHajauTu4deckasi reomerpus. JAudpdepennu-
aabHoe ucuucjaenue POID»

3ananme 1.
Pemmte cucremy Tpems criocobamu: a) MaTpUYHBIM criocoOom; 0) mo dopmynam Kpamepa; B) mMeTo-
nom ["aycca
X—-2y-3z=3,
3X+y-2z2=9,
2X -3y +52 =-4.
3ananue 2.

1) Haiigure yroa mexay BekTopamMu & U b, eciu @ = (2; —1), b= (— 2 2).

[Toctpoiite maHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, H300paKaromue:
2a+b,a-3b.
2) VKaKXuTe Cpeau HIKEIPUBEICHHBIX BEKTOPOB OPTOTOHAIBHBIC, KOJUIMHEAPHBIE, a TAK)Ke KOMILIA-

p
HapHBIE: E_i:(—3;—1; 4), 6): (2,-2;2), 8=(2; %; —%), d =(7;11,8). Berumcaure Imiomanp ma-

v
pajuresiorpamma, IIOCTPOSHHOTO Ha BeKTopax b u £
3ananme 3.
Hanucates ypaBHeHue npsmoit AB, ecin A(—l; 2, 3), B(—l; 2;—1). BoeruncnuTe paccTosiHHE OT TOYKH

. . . P
A 3TOi psIMOM 10 TNTIOCKOCTH, NPOXOAIeH yepe3 Touky B, nepnenaukynspao Bektopy N (0;-3; 9).
3aganue 4.

[IpuBennTe K KAHOHMYECKOMY BHlY M IIOCTPOMTE KPUBYIO X2 —4X + 2y2 -4y =0

3ananmue 5.
Brruncnure npenensl:

1+4x—x* . 3x-arcsin 2x  J2x—1-45
— =~ _-6)lim=—"""":p) lim .

a) lim

b I b
x>0 X 4+ 3x% + 2x* x>0 COS X — C0S°> X X3 x—3
3aganue 6.
dy d?y s X = ctg2t,
Halimute — u — mis Kouit: a) y=e * . 0 .
dx  dx? . )y ) y = In(sin 2t).

3aganue 7.
2X—7

x> -4

CocTaBbpTe ypaBHEHHUE KAacaTEIbHON K KPUBOW: = B Touke X,=-1.  Hapucyiite kacaremns-

HYIO U KPUBYIO.

AKP Ne2 «HeonpeesieHHBII M onipe/ieJieHHbII HHTErpaji»

1. Bruucmure HCOMPCACIICHHLIC NHTCTPAJIbI

1)j(1+t923x)dx; Z)I 35

VBX + x?

3
dx; S)J'arcsin 5xdx; 4) fln_xdx'
X

16



2. Beruucnure onpeaeneHHbIE HHTETPAJIbI

(1—sin 2x)* dx; Z)j'ezdx, 3) Ii/Z—
5 X

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

1)

O =@ |y

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 0<t<Zrx
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. BwruauciuTh HeCOOCTBEHHBIM WHTETPANT UM YCTAHOBHUTH €r0 PACXOIUMOCTD:

D ]ZXSG_XAdX- 2 j: dx

: 7 e

AKP Ne3 «@HII. TuddepenuuanbHbie ypaBHeHU»

1. Haiit 1 mocTpouts obmacTs ompenenenus ¢ynkmmu Zz = In(4—x* —y?) —arcsin( 2 - y).

2. Halinute 4acTHBIC TPOW3BOJHBIC TMEPBOTO MOPSIKA (YHKIUH:

X+Yy

z=3xy® —sin(x* +y) +

3. Haifure rpagieHT ckanspHOTro nois U = X* + y* — 2% u ero Moxyns B Touke M (1,—1;2) .

4. Jins dysxkmmm  Z = In(2x* +3y?) B Touxe A(l, 1) HaifTM TPOM3BOJHYIO B HANpPAaBIEHHH BEK-
TOpa F: 3i+2].

5. HamicaTh ypaBHEHHE KacaTeIbHOM MIIOCKOCTH M HOPMAIH K TTOBEPXHOCTH Z = +/9— X — y? B Tou-
ke M (l; 2; 2).

6. HaiiTn HamMeHbIlee M HAaHOONbIIEe 3HAYEHWE (YHKIMH Z =X —Xy+2y’>+2y+1

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

7. Pemuts quddepeHnnanbable ypaBHEHUS IEPBOI CTETICHU

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

8. Pemmtp nuHeitHbIe HEOTHOPOIHBIE MU (HEepEeHIINATEHOE YpaBHEHUE ¢ TOCTOSTHHBIMU K03 duiin-
eHTaMH

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

PerunTh 0OJHOPOAHYIO cucTeMY AU((PEpEHIHATBHBIX YPaBHEHHIA:
x'=6x—y,
V' =x+4y.

AKP Ned «Teopust BeposiTHOcTeil. MaTeMaTHecKasi CTATUTCTHKA))

B ypue 12 mapos. Cpeau 3Tux mapoB 3 0enbix U 9 yepHbix. KakoBa BEpOSTHOCTb TOTO, YTO HAY/a-
4y BBIHYTHIN IIap OKaXeTCsl OeIbIM?

B pagnoctynuu tpu MukpodoHna. [[is kaxaoro u3 nepBbix AByX MUKPO(GOHOB BEPOSITHOCTh TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nst Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

B npopaxe umerotcs Genble 1 KOPUYHEBBIE 1A B COOTHOLIEHUH 2:3, mpuyeM mpou3BoacTBo 60%
6enbix U 71% KOpUYHEBBIX SUI] IaTUPYETCs THEM, IPEIIIECTBYIOUINM JIHIO MPOJIaXH, a OCTaJIbHbIC
giilla gatupyrorcs Oonee paHHUMHU unciaamu. [lokynaTtenb 3aka3bIBaeT siila, JaTUPYEMbIE JTHEM,
MPEIIECTBYIOIIUM JIHIO MPOJIAXH, HE3aBUCUMO OT X IBeTa. KakoBa BEpOSATHOCTH TOTO, YTO €My
MPOJIAYT PEIIETKY OCINbIX SHIl?

. Tenedonnas cetb yupexaenus oocmyxuBaer 200 aboHeHTOB. BeposTHOCTH TOTO, YTO B TEUEHUE

MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BEpOSITHOCTh TOTO, 4TO B
Te4eHUue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTb TOrO, YTO B TEUEHUE MUHYTHI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psj pacupeneneHus ciaydaiinoil Bennunnel X. HaliTu MmaremaTnueckoe oxugaHue, Aucrep-
CHIO U CpeJHee KBaJpaTHiecKoe OTKJIOHeHuE. [locTpouTs QyHKIMIO pacpenencHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlis HempepbIBHOW CIIy4aiiHON BENIWYMHBI 3a7aHa (PYHKIUS pacrpeneseHus F(X). TpeOyercs

HaWTU TUIOTHOCTH PacIpeIeIICHHs f(x), MaTeMaTUYeCKOe OKHJIaHHUE, JUCTIEPCHIO, CpeIHEee KBaJ-

paTHyecKoe OTKJIOHEHHUE. BBIUMCINTD BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4allHON BETMYMHBI
OT €€ MaTeMaTHYeCKOro OXHJIaHUs OyAeT He Ooyiee CpeHero KBaJpaTudeckoro oTkioHeHus. [lo-
CTPOUTH rpa@uK (yHKIIHH.

0 x<0
F(x) = %-(1—0052x) , OSXS%

1 ' T
X> =
2

3aKOH pacIpe/ieIeHUs] CUCTEMbI JUCKPETHBIX CIyJalHbIX BETUYUH (X ,Y) 3ajaH Tabnuuei. Haii-
TH KOI(QPUIMEHT KOppensiuy [, ¥ BEPOATHOCTH MOMAIAHUS CITy4alHON BEINYUHBI (X ,Y) B 00-

nacte D.

0 2 4 6

0.05 0.03 0.06 0.05

0.07 0.10 0.20 0.06

1. JToxazaTh CXOIUMOCTb U HAUTH CyMMYy psja =2
2.

0
2
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}

AKP Ne7 «Psaabi»

Zw: 1

n+n-2

HccnenoBath Ha CXOAMMOCTD PSIJIBL:
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= sin 2 ny/n SRR n!(2n +1)! 3n—2\"
R I R Y (\FJ 93 e @) Z”(MJ |

n=1 n+vn n=1 VN n=1 n=1

& Z(3n+1),/|n(n+5

3. HCCJ’IGHOB&TB pAObI HA a6COJ'IIOTHYIO H YCIIOBHYIO CXOIUMOCTD:

)Zsm n\/_ Z (-1)" Z( D"@n+1)

“nin(n+1) ~ 4 3n+2
4. Haiitu cymmy psiia z D) ¢ Tou”ocThio 10 0.001.
4" (2n+1)

5. HaiiTi 06s1acTh CXOAMMOCTH CTETIEHHOTO psija:
Z( H"2" (x+1)" )i "(x— 3)"'n Z( )" (x+2)
“~  3n+2 J2n T & n?

6. Paznmoxute QyHKIUIO B psiJT Teymopa MO CTETCHSIM X :
a) (3+e)?,6) 7/(12+x-x)?,B) In(1—x—20x?).
7. BerauciauThk UHTETrpai ¢ TouHocThio 110 0.001:
05
a) J' dx
o Y1+ x*
8. Haittn npubmmkénno pemenue 3aaaun Komm B Buae oTpeska psaa Teinopa mo creneHsm X
yrr — XZ + y2
y(0)=0,y'(0)=1
9. Pa3noxuts B psag Pypbe QyHKIHIO, IEPUOANIECKYIO C IEPUOIOM 277 , 3alaHHYIO Ha OTPE3Ke

X+7m,-71<Xx<0
[z, 7] dopmymoit T (X) :{

2n+l

0.2
6) Isin( 25x2)dx .

C YCTBIPbMS HCHYJICBbIMU KOB(I)(bI/II_II/IeHTaMI/II {

7, 0<x<nrx '

10. Pa3znoxuts B psag Pypbe QyHKIMIO, IEPUOANYECKYIO C IEPUOAOM 4 , 3aJaHHYIO Ha OTpE3Ke

x?,-2<x<0
—2,21 dopmymnoii f (X) = ' )
[-2,2] dopmy. (X) {x, 0<x<?
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnann

PYEMbIC PE3YJILTATDI oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHbIE CpeCTBA

OIIK-6 - mcnmojb30BaHMEM OCHOBHBLIX 3aKOHOB €CTCCTBCHHOHAYYHBIX THCHUIIJIMH B npml)eccnonam,ﬂoﬁ ACATCJIbHOCTH, IPUMECHCHUECM METOA0B

MATEMATHYICCKOI0 aHAJIN3a U MATECMATHYECCKOI0 (K

OMl'lbl{)TepHOl"O) MOACTUPOBAHUS, TECOPETUIECCKOI'O H IKCIIEPUMECHTAJBHOI'O HCCJICTOBAHUA

3HaTh - OCHOBHBIE NOHATUS U METOABI Mate- | 1. DOPMYIUPOBKH OCHOBHBIX T€OpeM (CBOMCTB, MPU3HAKOB M3Y4aeMbIX MOHITHUN, HEOOXOAUMBIE U
MaTH4ECKOr'o aHalnsa JIOCTaTOUYHBIE YCIIOBUS) B U3y4aeMbIX pasjienax Kypca.
2. Metoabl pacKpbITHSI HEONPEAeIEHHOCTE!, BEIICHEHUS! HETIPEPBIBHOCTU (PYHKIIMU OJHOU MEepeMeH-
HOM.
3. AIropuT™M MPUONMKEHHOTO BBIYUCICHUS (QYHKIMH C TMOMOUIbI0 nuddepeHirana; HamnucaHus
ypaBHEHHUs KacaTelbHOU IPsIMOH (TJIOCKOCTH).
4. AATOpUTM TIOJTHOTO HCCIeT0BaHUS (QYHKITUH.
5. MeTobl BBISICHEHHS KJIACCOB MHTETPUPYEMBIX (PYHKIIUN, a TaKK€ METOJbl HHTETPUPOBAHUS OC-
HOBHBIX KJ1aCCOB (yHKITHH.
6. CriocoOBbI BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB
YmMmetb - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anus u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QIrOPUTM PELIEHUS .. ... 3aa4U.
NPEAMETHOI 001aCT! 3HAHHS U METO- | 3anaua 2. Beraucinte npeaen no npasuty Jomarans lim w
JIOB MAaTEMaTUYECKOTO aHaIU3a JJIs X2 x? -4
HOCTAHOBKM M PEIIEHUS KOHKPETHBIX 3aganne 3. Chopmynupyiite HEOOXOAMMOE YCIOBHE IKCTpeMyMa (DYHKIIMKM OJHOMN MePEeMEHHOM.
NPUKJIAHBIX 337124 3anaua 4. KakoB reoMeTprUECKUAN CMBICI OTIPEACICHHOTO HHTETpaIa OT NaHHOW (PYHKIIMK B JTaHHOM WHTEpBAJe B JeKap-
TOBOW CHCTEME KOOPJAUHAT?
Bnagets - HaBBIKAMH HCIOJIL30BaHUs Joruue- | IIpumepnsie npakmuueckue 3a0anus

CKH BEPHO, apTyMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO U MUCBMEHHYIO peyb
Ha PYCCKOM SI3BIKE, TOTOBHTH U PEaK-
THPOBaTh TEXHUYECKHWE TEKCThI C Ma-
TEMaTUYECKON CHMBOIHMKOH Win (hop-
MyJIaMU, ITyOJIMYHO TPECTABIIATH CO0-
CTBEHHBIE M W3BECTHBIE HAyJYHBIE pe-
3yJbTaThl, BECTU JUCKYCCHUHU;

3aganue 1. CucreMaTusupyite W 0000IIMTE BCE KIIOUEBBIC MOHSATHS W MPHUEMBl PEIICHUs TUIIOBBIX 3a1ad 1O TeMe
«[IponsBoxnas» u «IIpuMeHeHNEe TPOU3BOIHOI ITpH MCCIeT0BaHUN (GYHKIHIY. Pesynprat oopmuTe B Bue TaOIUIHL.
3amaua 2. [lyis perieHus 3aJa4uu cleaiTe CXeMaTHIeCKUIl YepTex U MOJTydnTe (GYHKIMOHAIBHYIO 3aBUCUMOCTb 110 yKa-
3aHMIO K 3a7ade. Haiimure o0acTh onpeneneHus 3Tol GYHKIUK IO CMBICTY 3aJa4d. BerauciauTe 3HaYeHUs 3TOH QyHK-
LUK TIPU TPEX Pa3IMuHBIX 3HAYCHUSIX apryMeHTa. Mccienyiite GyHKIMIO HA HanOObIIee U HauMeHblIee 3HaueHus. OT-
BEThTE Ha BOIIPOC 33JauU.

«Ceuenue TOHHeNs UMeeT (GOpMy NPSIMOYrOJIbHHKA, 3aBEPIICHHOTO MoiykpyroM. Ilepumerp ceuenust 18 m. [Ipu xakom
pazuyce HoJIyKpyra IUIoLajb ceueHus: OyeT HauboabIen?»

OG603HaubTe pajauyc NOMyKpyTa uepes I M BhIpasuTe mWwiomans S cedenns kak pyskmmo ot 2 S =S(r).




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

- HaBBIKAMM M METOAMKaMHM 000011e-
HUSL PE3yJIbTATOB PEIICHUS

3amanme 3. Ha kakoif BeIcOTe ' HaJ LEHTPOM KPYIJIOTO CTOJA pajuyca a Cle[yeT MOMECTUTh JaMIly, YTOObl OCBEIICH-
HOCTb Kpast croja Obiia Hanbospuiei? (CaMOCTOSATENBEHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKU TOTPEOYIOTCS I pellieHns JaHHO! 3a1adH).

OIIK-7 - cnioco0HOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYI0 CYIIHOCTH NMP00/eM, BO3HUKAIOIIUX B Xo/1e NpodeccuoHaIbHOM 1esiTeIbHOCTH, IPUBJIEYb
HX /ISl pellieHus1 COOTBETCTBYIOIMIA (U3MKO-MaTeMaTHYeCKHil annapar

3HaTe

- OCHOBHBIE ITOJIOKEHHUS TEOPUH TIpee-
JIOB U HETNPEpPHIBHBIX (YHKIUH, rpadu-
KM OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMH
U UX CBOMCTBA, OCHOBBI YHCJIEHHOTO
pelieHns TpPaHCIEHACHTHBIX YypaBHe-
HUMH,

- OCHOBHBIE TeOpeMbl IU(QepeHIu-
QIBHOTO U MHTETPAILHOTO UCUUCIICHHS
(YHKIMH OJHON M HECKONBKHX Tepe-
MEHHBIX, MeTOoAbl AnddepeHIraIbHO-
IO WCYUCIICHHS HCCIIEAOBaHUS (DyHK-
IIUI, OCHOBBI YUCIICHHBIX METO/OB BEI-
YHCJICHUS ONPEAEICHHBIX HHTEIPAJIOB,
- OCHOBHBIE THUIBl OOBIKHOBEHHBIX
muddepeHInanbHbIX YPaBHEHHNA U Me-
TOJIBI UX PEIICHUS,

- OCHOBHBIE MTOHSTHS TEOPUU BEPOSAT-
HOCTEH U MAaTEMATHUYECKON CTaTUCTUKHU

Teopernueckne BONPOCHI /IS 3a4eTa H IK3aMeHOB
1 kypc 3umHss ceccus (3a4eT)

1.

©COoNoOAWN

=
[ =)

O e el T el
NEDEREBNFrFocowwmw~woorwN

Martpuusl u neiictBus HaJ HUMHU. CBOMCTBA JEHCTBUI HAJl MAaTpUIIAMH.

Onpenenurenu I u Il mopsakos. Onpenenurenu N mopsiaka U MX CBOMCTBA.

CucTteMbl THHEHHBIX anrebpamyeckux ypaBHeHUH (CJIAY) 1 uX 3amich B MAaTPHYHOM BHJIC.
OOparHas MaTpuIa U €¢ BBIYUCIICHHUE.

Pemenust CJIAY MaTpU9HBIM METOJIOM.

Dopmynel Kpamepa

CkanspHoe NPOU3BEICHUE IBYX BEKTOPOB U €ro CBOICTBA.

BexropHoe npousBeieHNE ABYX BEKTOPOB U €r0 CBOMCTBA.

CMeraHHOE IPOU3BEICHIE TPEX BEKTOPOB U €0 CBOMCTBRA.

. OcHOBHas Hjiesl aHANUTHYECKOH TeOMETPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEICHUI.

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

. Yrou Mexay NpsMBIMHU Ha IUNIOCKOCTH. PaccTosiHHEe OT TOUKH 0 IPsSMON Ha MIIOCKOCTH.

. DIIIUIIC U ero CBOMCTBA.

. I'mnepOona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTsa.

. IInockocts B mpocTpaHcTBe. Paznuunble BUB YPaBHEHUI IIOCKOCTH B IPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PaccTosiHUE OT TOUKHU 10 IUIOCKOCTH.

. IIpsiMas B npocTpaHcTBe. PaznuuHble BUIbI YPaBHEHUM MIPSIMOM B IIPOCTPAHCTBE.

. B3anMHoe pacnosnokeHue MIOCKOCTU U IPSMOI B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOrO NOPSAKA.

. Kpusas B npoctpanctse.

. @ynkums. CrocoOsl 3aganus. O6nacTs onpenenenus. OCHOBHBIE 31eMeHTapHbIe (YHKIMH, HX CBOHCTBA, IPaUKH.
.Ipenen pynxuuu B Touke. [Ipenen Gpynkunu B 6eckoneuHocTH. OAHOCTOPOHHUE MPEAEIIBI.

. beckoneuno Maible u 6GeckoHedHO OombIIME QYHKIMH, CBA3b MKy HUMHU. CBOHCTBAa OECKOHEYHO MAIIBIX (DYHKIIMH.
. TeopeMsl 0 peaenax. PackpeiTue HeonpeneneHHOCTEH.

. 3aMeyvaTeNnbHbIe IPEeAEbL.

. CpaBHEeHHE OECKOHEYHO MajIbIX (DYHKIMH. DKBUBAICHTHBIC OECKOHEYHO MaJible (PYHKINU U 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. [IponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

30. YpaBHeHUs KacaTelbHOI U HopMaiH K KpuBoi. [uddepeHunpyeMocTb GYyHKIMH B TOUYKE.

31. [IponsBoxHas CyMMBI, Pa3HOCTH, IIPOU3BEICHMS, YacTHOTO (QyHKIMH. [Ipon3BoaHas c10kHOH 1 00paTHO#H QyHKIHMI.

32. IudpdepeHnmpoBaHue HESIBHBIX U TTapaMEeTPHUYCCKH 3aJaHHBIX (yHKIuH. Jlorapudmudeckoe nuddepeHIpoBanue.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennnan pyaxmun. [ eomerpudeckuii cMbich nuddeperiuana. OCHOBHBIE TEOPEMBI 0 TU(QepeHInaNIaX.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIINATBHOTO ucuncienus: Poss, Jlarpanxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH (DyHKITHIA. DKCTpeMyMbl QyHKIMA. HeoOxoquMoe U T0CTaTOYHOE YCIOBUSA IKCTpeMyMa
¢dyHKIHH.

39. Hauboubliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KE.

40. Beinykiiocts rpaduka Gpynkunu. Toukn nepern6a. Heo6xoaumoe 1 10CTaTOUHOE YCIIOBHUS TOYEK Meperuoa.

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

42. TlepBooOpasHas. HeonpeneneHHslit HHTErpai u ero cBoiicTBa. Tabimna OCHOBHEIX HHTETPAJIOB.

43. OcHOBHBIE METOJIbl HHTETPUPOBAHMS: 3aMEHa IIepEMEHHOI 1 MHTErPUPOBAHHE TI0 YaCTSIM.

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

45. ®opmyna Hetorona — Jletioanna. OCHOBHBIC CBOMCTBA ONPEICICHHOTO HHTETpaa.

46. BpluncieHue ONpeJelICHHOTO HHTerpajia (3aMeHa NepeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpe/ienax.

47. HecoOcTBEHHBIC UHTETPAIIBI.

48. T'eomerpuueckue U GU3MYECKUE MTPUIIOKEHHUS ONPEIENICHHOTO HHTErpasa.

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

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSKA, MX TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. uddepenuupyeMocTs U MoIHEIH anddepennnan GyHkuun. MHBapnanTHOCTE GOpMBI oHOTO 1uddepenmana.

53. I[Ipumenenue nosHoro auddepeHnnana K NpuOIMKEeHHbIM BEMUCIeHIIM. [JuddepeHnnans! BBICIINX MOPSIIKOB.

54. TlpousBoaHas cnoxxHoit pyHkuuu. [ToHas npon3BoHas.

55. TuddepenunpoBanne HEIBHON QYHKITHH.

56. KacarespHasi INIOCKOCTb 1 HOPMAJIb K OBEPXHOCTH.

57. DkcTpeMyMm QyHKIWH IBYX NIepeMeHHBIX. HeoOXoauMoe 1 T0CTaTOYHOE YCIOBHE AKCTPEMyMa.

58. HauGonpuree n HanMeHbIee 3HaYCHUS (QYHKIIUN B 3aMKHYTOUM 00JIacTH.

59. JuddepeHimanpHple YpaBHCHNS: OCHOBHBIC MOHATHS. 3a1a4H, IPUBOIAIINE K TubhepeHIHaIbHBIM YPaBHEHUSIM.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-

HUsA

OneHouHble CpeCTBA

60. Teopema cymiecTBOBaHMS ¥ €AMHCTBEHHOCTH penieHust quddepeHnnaib-HOro ypaBHEeHHS.

61. VYpaBHeHHs C pa3leSIOIUMUCS ITEPEMEHHBIMH.

62. OnHopoxuble nuddepeHInaNbHbIE ypaBHEHHs | TopsaKa.

63. Jluneiinvle ypaBHeHUs. Y paBHeHHs bepHymmm.

64. YpaBHeHue B OJHBIX AuddepeHnnanax.

65. nddepennuanpaple ypaBHEHUS BBICIINX MOPSIKOB: OCHOBHBIE IOHSTHS.

66. YpaBHeHHS, IOITyCKAIOIIUE OHIDKCHUE MOPSIKA.

67. Jlunetinsle muddepeHraIbHbIC ypaBHEHUS BBICIINX NOpsakoB. MHTerpupoBanue JIOAY ¢ mocTosTHHBIMA KO3 u-
LUEHTaMU.

68. Jluneiinsie Heomuopoaubie JIY. Ctpykrypa odriero pemenus JIHIY.

69. Meroz Bapuanyu Mpou3BOJIEHBIX TTOCTOSTHHBIX.

70. Unrerpuposanue JIHAY ¢ nocrostHHbIME K03 GHULKMEHTAMH ¥ PABOK YacThIO CHIENUATBLHOTO BUJIA.

71. Cucremsl auddepeHnanbHbpIX ypaBHeHNHA. Teopema CylecTBOBaHUA U eIMHCTBEHHOCTH pemeHus. MeTox UCKITIo-
YEHHs IJIsl PELICHUsS] HOPMaJIbHBIX cHcTeM AU depeHInaIbHbIX YPaBHEHUI.
2 Kypc JieTHsis ceccusi (IK3aMeH)

72. DneMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHs, COUCTAHMS.

73. OCHOBHBIE TTOHATHS TEOPUH BEPOSITHOCTEH: HCTIBITAHHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.

74. [leiictBus HaJ cOOBITHAMU. AnreOpa COOBITHIA.

75. TeopeMbl CIIOKEHUS U YMHO)KEHHS BEPOSTHOCTEH.

76. BeposTHOCTB MOSBICHUS XOTs OBI OHOTO COOBITHS.

77. ®opmyra MOJTHOM BepoaTHOCTH U popmyna baiieca.

78. Cxema bepuymu, popmyna bepHysuti, HauBeposTHelIIee YHCIIO MOsBICHHI coObITHS A B cxeme bepHyiuu.

79. Tlpubnmxenusle hopmyiibl B cxeme bepryuiu.

80. JluckperHast cay4aiiHasi BeIUYMHA U CIIOCOOBI ¢€ 3ananus. OyHKIMS Paclpee/ICHHs.

81. Maremarn4eckoe OKUAaHNUE TUCKPETHON CITyJaifHOM BEJTMYUHBI M €r0 CBONCTBA.

82. lucnepcust TUCKPETHOM CIy4aiHOM BeIMunHbI U e€ cBoiicTBa. CpeiHee KBaJpaTuiecKoe OTKIIOHEHHE.

83. HemnpepsiBHas ciydaiinas BenuuuHa. CBoiicTBa (yHKIMH pacpeiesieHusI.

84. TInoTHOCTH BEPOSATHOCTH HENPEPHIBHON CITy4aifHOM BEJIMUMHBI U €€ CBOMCTBA.

85. UncnoBble XapaKTepUCTHKH HETIPEPHIBHBIX CITyYaiHBIX BEIUYHH.

86. PaBHOMepHBIH 1 OKa3aTEIbHBINA 3aKOHBI paclipeAeIeH s HEPEPhIBHBIX CIy4aifHbIX BEJIHYHH.

87. HopmanbHblil 3aKOH pacnpeiesIeHHs] 1 ero CBOHCTBA

VYMeTh

pemaTts 3aJadyu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

00Cy)K1aTh CcrocoObl 3pPeKTUBHO-
pewernss  audQepeHInanTbHbIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema:
1. Pemnth MatpuuHoe ypasHenue X+3(A-B)=4C, rue

1 3 3 8 8 6
A= B- C=
—2 -4 -7 5 -3 9
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

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

2. PemuTh cUCTEMBI JTMHEWHBIX anreOpandyeckux ypaBHeHH 1o gopmynam Kpamepa, MaTpuuHBIM METOJIOM, METOJOM
l'aycca:

3X, +4X, +2X; =3
2%, —X, —3X3 =—3
X, +9X, + X3 =2

(L36), A (221), A(-L0L), A(46-3).

1. 1) gy pedpa Ak, ; 2) yroq mexny pedpamu Ah, u AA ;

3. JlaHbl KOOpJIMHATHI BEPUIMH MHPAMUJIBI ARAA, : AL

3) yrox MexIy pedpom AA U TPaHBIO AR ;  4) wiomanp rpaHu AR 7 5) o0BeM mupaMuUIbL.
B tpeyronsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTu AUHY BBICOTHI U3 BEPUINHEI A.
Harmmcats KaHOHHYECKHE U MTApaMETPHICCKHE YPaBHEHHUSI IPSIMOM, poxosmieit yepe3 Touku M(2,1,-1) u K(3,3,-1).
CocTaBUTh ypaBHEHHE IUIOCKOCTH, poxossmei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaTp, 94TO NpsIMBIE TTApaJIeTIbHBL:

{x+y—z=0
x+2 _y-1 z
3 1, X-y-52-8=0

No ok~

3 -2
8. Beruucnure mpenens:

4 .
2) lim 1+4x-x .6) lim 3x-arcsin 2x ) fim 4/2x_1_\@.
- X +3x% + 2x* 0 —cos®
x>0 X+ 3X° + 2X x>0 COS X —COS”~ X x-3 x—3

d — =
9. Haiinure &y s pyHKUMiL: a) Y = e X . 6) X Cth.t ,
x y = In(sin 2t).
10. BI4ucCIUTS: (1— i)28 )

111. Haiith HeonpeNeNEHHBIA HHTErPAIL: a)jsin 3x-cos5xdx, 6) J‘ 1-cosx dx ) J-(2X+5)'exdx-
(x—sinx)®

xdx
vx*+5

2
13. Haiftn momans durypsl, orpannuensoil mmamsavm: X =4, Y =4X.

12. BeIYuCIUTh ONpeIeNICHHBIH HHTErpall

N'—;g
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

_fo_vy2_ 2 )3
14. HaiiTi ¥ mocTpouTh 00JIaCTh OnpeieNeHus GYHKIUN U=y9-x" -y +(x-Y) .

3 .
15. Haittn nonmsiii anddepermman pymxnn: 2 =X IN'Y —SIN2Xy.
16. Hajiti yacTHBIC TPOM3BOJAHBIC MEPBOro mopsaka GyHkuum: Z = 5X2y3 + In(x + 4y)

17. HanincaTp ypaBHEHHE KacaTeIbHON IIOCKOCTHA M HOPMAJH K TIOBEPXHOCTH Z = 4/ X% + y2 B Touke (3, 4, 5).
18. Pemnre 3anauy Komu: yCOS2 xdy = (y2 + l)dX, y(O) =0.

19. Haiizure obmee pemenne nuddepeHnansHoro ypapaerus » + 1V = €%
20. Pemuts 0gHOPOAHYIO cCUCTEMY TU(QEepeHINATEHBIX YPABHEHUIH:

x'=6x—y,

Yy =x+4y.
21. Ilpu nocraBke ¢ 3aBona Ha 6azy 1000 pagnONpPUEMHUKOB, y 55 BBIILIM U3 CTPOS JaMmibl. HaliTu BeposSTHOCTH TOTO,
YTO B3SATHII HayAa4y MPUEMHHUK OyJIeT UCIIPABHBIM.
22. [lpuHnMaeM BEpOSTHOCTH POXKACHUS MaJb4MKa M IEBOYKM paBHbIMH. HaiiTu BeposTHOCTH Toro, uTo cpeau 10 HOBO-
POXIEHHBIX 6 OKaXYTCSI MaJTbUUKaAMHU.
23. JlaH 3aKOH pacrpe/ielieHns TUCKPETHON CiIydailHOW BeJIMUUHBIL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMaTUYeCKOe OXKHUJaHNE, TUCIIEPCUIO U CPEIHEE KBAAPATHIECKOE OTKIOHEHUE.
24. lana ¢pyHKIMS pacrpeesIeHns] HeIPEPBIBHOM CIy4aiiHOM BETMUMHBL X
0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(x)= 1 npu x>1

Haittn tutotHOCTE pacupexnenenuns f(X), mMoCTpouTs ee Tpaduk, BEpOATHOCTH MOMAJaHNs B 3amaHHBIN mHTepBan [0,5; 2],

Mx, Dx, UX.

Bnanets

- IPAaKTUYECKUMH HAaBBIKAMU UCIIOJIb-
30BaHMS MaTeMaTHYECKUX OHATHH U
METOJIOB (M3y4aeMbIX pa3/IeloB MaTe-
MaTHKH) TIPU PELLICHUN TPUKJIATHBIX

IlIpumepnvie npuxnaonsie 3a0a4u U 300AHUA

3angaua 1. [IpoBepuTs, JIexkKaT JIU TOUKH A(:L. 0; 1), B(4; 4; 6) , C(Z; 2, 3) u D(lO; 14; 17) B OIHOMW IIJIOCKOCTH.

32212‘!3 2. HpI/I IMOCTPOCHNHU BUCAYCTO MOCTA Y€PE3 PCUKY «Tuxas» U BBISICHCHUU HaJACKHOCTHU COOPYIKCHUA, CTYACHTHI
CTpOﬁOTpHHa CTOJIKHYJHUCH C PCHICHUCM cneayfomeﬁ 3aJa4yu:
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

3a7]ad4;
- HaBbIKaMU 00O0IIICHUS Pe3yJIbTATOB
pEIICHUs, pe3yJIbTaTOB 00pabOoTKH
CTaTUCTUIECKOTO DKCIICPUMECHTA;

- CII0co0aMu OIICHUBAHMS 3HAYUMOCTHU
Y IPAKTHYECKOM MPHUTOTHOCTH TOTY-
YCHHBIX PEe3yJIbTATOB

Tpoc, noaBeIIeHHBIN 3a JIBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperuteHus paBHO 24 M. ['myOuHa mporuba Tpoca Ha pacCTOSHUM 3 M OT TOYKH KperuieHus paBHa 40 cm. OnpenenuTsb
riyOuHy nporuda Tpoca nocepeanHe Mexay KperuIeHHIMU.

F=(25)
( T SHGKTpOCTaTI/I‘{eCKOFO I10J14, I10 HepeMemeHH}o 3J1€KTpI/I‘IeCKOFO 3apsma n3
s oy M = (4,7;4)
y .
. X—CO0S X
lim —————

X—0

3amaua 3. Haiitu paboty cuibl

M, =(0;4;2)

TOYKH

3ananue 4. [Tokaxkure, 4T0 Tpeaen
JIPYTHUM CIIOCOOOM.
3aganume 5. 3aBUCHUMOCTh IYyTH OT BPEMEHH IMPU MNPSAMOJIMHEHHOM JIBIDKEHHUH TOYKM 3aJlaeTCsl ypaBHEHUEM

X+C0SX e MoxeT ObITh BBIUUCIICH N0 NpaBuiy Jlonurans. Halaure sToT npenen

3 2
S= gt +2t° —3, rne S- nyts B M, a { Bpems B c. BolumciuTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.
2 ufgzl

x)=3-x" o

3apaya 6. K rpapuxy ¢pyHKIMN fx) B €ro TOYKe ¢ abcumccoii” IpoBe/ieHa KacaTenbHas. Halitu mimomans
TpeyroJbHIKa, 00pa30BaHHOTO KacaTelIbHOU U OTPe3KaMHU, OTCEKaeMbIMHU €10 Ha 0CAX KOOPIHHAT.

3apgaua 7. B mapke artpakiuoHoB ropoga N onuH U3 OTPE3KOB TPACKTOPUHU JIBMKEHHUS IMOe37a B «AMEPHUKAHCKHUX rop-

y . S(t) = Asin(wt + @,)
Kax» TpeACTaBIsgeT co00il CHHYCOUTY: 0/ rne A, p, U ® — U3BECTHBIC YUCIA.
OnpenenuTs yroi HaKJIOHA K TOPH30HTY MOCETHTENS aTTPaKIMOHAa J[. B MOMEHT BpeMeHH 1y ero IBIKCHHUS 110 ITOMY OT-
pe3Ky.
3ananmne 8. [logymaiiTe, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTEMAaTHKI MOXKHO PEIUTh CIIeTYIONIYIO 3a1ady.
«lns yOOpkuM cHera Ha yJiMIlax ropoja HCIOJIb3YIOTCS CHeroyoopouHsle MamiHbl. OHM paboTaroT B TEYEHHE CBETIIOTO
BPEMEHH CYTOK C 6 110 18 9acoB ¢ OCTOSHHON CKOPOCThIO YOopku cHera 400 (MS/‘I). U3menenne oObeMa CHera, BbIIa-

ds 2
— =120 - 517,
dt 'meg(ﬂ,

3 4 _
eMm cHera (B M°), BBITABIIEro 3a Bpems t (B uacax), 0£r£24. B yomenr spemenn’ = 0 ma ymamax ropoga nexur 1000 M

S(1) N

JAonIero Ha yJIHMIbl ropoJga B TOpoa€ B TECHCHUE CYTOK, MOKHO OITUCAaTh YPAaBHECHUEM 00b-

cHera. YCTaHOBUTE COOTBETCTBHE MEXAY BpeMeHeM { 1 00beMOM CHera, JIeKaIero Ha yIIMIax ropoia
CocTaBbTe MATEMAaTHICCKYIO MOJIENb OTOW 3aJIa4M U PEIIUTE e€.
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0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTALMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

IIpomesxkyTouHas aTTecTalus N0 TUCHMIUIMHE «MaremaTuka» BKIHOYaeT TEOPETUYECKHE BOIPO-
Cbl, ITO3BOJISIIOIINE OLIEHUTHh YPOBEHb YCBOCHMSI OOyUYaAIOLUIMMUCS 3HAaHUMU, U IPAKTUYECKUE 3aJJaHMs], BbI-
SBJISIIOIINE CTENEHb CPOPMHUPOBAHHOCTU YMEHMH U BIIAJIeHUH, MPOBOAUTCSA B opMe 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 J1BAa IPAKTUUECKUX 3aJaHMSL.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics mokasbiBaet copmupoBannocts komnerenuii OK-1 n OIIK-
4; T.e. CTyJEHT JIOJDKEH I0Ka3aTh 3HAHUS Ha YpPOBHE BOCIPOM3BEICHUSA U OO0BACHEHMs MH(OpManuu,
MHTEJJIEKTYyaJIbHbIE HABBIKU PELLEHUS 3aay;

- 3a4eT He CJaH, €CIM pe3ysbTaT O0y4eHHs HE JOCTUTHYT, OOydaroUMics HEe MOKET IoKa3aTb
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS HH(POPMAIIUK, HE MOXKET IMOKa3aTh UHTEIIEKTYyalb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

Iloka3aTenu U KPpUTEePUH OLICHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIMYHO» — O00y4aroIUiCs IEMOHCTPUPYET BBICOKHH YpOBEHb C(POPMUPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE yIeOHOTo MaTepuaia, cBo0o -
HO BBIIOJHSIET MPAKTUYECKHE 3aJlaHMsl, CBOOOJHO ONEpUpYeT 3HAHUSAMH, YMEHUSAMH, IPUMEHSIET UX B
CUTYalUsIX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OILICHKY «XOPOII0» — 00y4YaroUIMics IEMOHCTPUPYET CPEeAHUN YpPOBEHb C(POPMHUPOBAHHOCTH
KOMIIETEHIIM: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JONMYCKAIOTCS HE3HAUYHUTENIbHBIC OMIMOKHM, He-
TOYHOCTH, 3aTPyJHEHUS NPU aHATUTUYECKHX ONepalusx, MepeHoce 3HaHUH U yMEHUIH Ha HOBbIE, He-
CTaH/IapTHbIE CUTYaI[1H.

— Ha OLCHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCs €MOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS OIIMOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHUH, HaBBIKOB, O0YYaIONIUIICS UCTIBITHIBAET 3HAYUTEIbHBIC
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX [IEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIUICs 1eMOHCTpUpPYET 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepHana, JOMyCKAaeT CyIECTBEHHbIE OINOKH, HE MOXET M0Ka3aTh WHTEIIEKTyallb-
HbIE HABBIKM PELICHMS MPOCTHIX 33134 WIK HE MOXKET I10Ka3aTh 3HAHUS JaK€ HAa YPOBHE BOCIIPOU3BEE-
HUS U 00BSICHEHUST HH(DOPMAITHH.

8 YueOHo-MeTOnMYecKkoe U HHPOPMALHOHHOE ofecrieyeHre TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:
1. llunayes B.C. Bricmas maremaTuka [DnekTpoHHbIH pecype]: yueOnuk / B.C. Illunaye. — M.
NH®PA-M, 2017. — 479 c¢. — (Bsicuiee o0pa3oBaHue). Pexxum  pocrtyna:
http://znanium.com/catalog/product/469720 . - 3aru. ¢ ’kpaHa.

2. Xyp6enko JI. H. MaremaTnka B npuMmepax u 3aiavax: YueoHoe mocodue / XKypoenko JI. H.,
Huxonosa I'. A., HukonoBa H. B., [ertapesa O. M. - M.: HUL] UHOPA-M, 2016. - 372 c.: 60x90
1/16. - (Beicuree obpasoBanue: bakataspuar) (ITepermnér) ISBN 978-5-16-011256-5, 40 sk3.

0) /lonoJiHUTEIbHASA JINTEpATypa:

1. buptokona JI.I'. Teopust BeposiTHOCTEH U MaTeMaTh4YecKasi CTAaTUCTHKA: YueOHoe mocooue / bu-
prokosa JL.I'., boopuxk I".U., Matsees B.U., - 2-¢ uza. - M.:HUIL] UH®PA-M, 2017. - 289 c. - (bakanas-
puar). (ITeperiér) ISBN 978-5-16-011793-5

2. NanunoB FO. M. Martemaruka: YueoHoe mocobue / [Janmnos FO. M., Hukonosa H. B., Hypuesa
C. H., Ilox pen. XKyp6enko JI. H., Huxonooii I'. A. - M.: HUI] UH®PA-M, 2016. - 496 c.: 60x90 1/16.
- (Breicmiee oOpa3oBanue: bakanaspuar) (Ilepemnér) ISBN 978-5-16-010118-7

3. Kanpreii C.I'. Matemaruka: Yueonoe nocobue: Tom 1 / Kampneit C.I'., Jlecun B.B., IIpoxods-
eB A.A. - M. KYPC, HULl UH®PA-M, 2016. - 352 c.: 60x90 1/16. - (bakanaBpuart) (Ilepernér 7bLI)
ISBN 978-5-906818-10-2

4. ITuckynos, H.C. luddepenunansuoe u naterpaibaoe ucuncinenus [Tekcet]: YyeOHoe mocodue ams
BTy30B / H.C. IluckynoB. - B 2-x Tomax.- M.: M3garensctBo "WnuTerpan-Ilpecc”, 2007. ISBN 5-
86457-020-6




5. llIumaueB B.C. 3agauynuk mo BeICHIeH Matemaruke: yueb. mocobue / B.C. [llunaue. — 10-
e u3., crepeotun. — M.: UTHOPA-M, 2018. — 304 ¢. — (Bricmiee o6pa3zoBanue).

6. Maremaruueckuii ananu3. Teopust u mpakTHKa [DIeKTpoHHBIN pecypc]: YuebHoe mocobdue /
[Mumaues B.C., - 3-¢ u3a. - M.: HULl UH®PA-M, 2015. - 351 c. - (Boicmiee obpa3oBanue). (mepe-
w1€r).- Pexxum nocryna:
http://znanium.com/catalog.php?item=tbk&code=61&page=1#none. - 3ariu. ¢ skpana. ISBN 978-5-16-
010073-9

B) METOAMYECKHE YKAZAHUS

1. Abpamosa, 1.M. DnemMeHTHI BEKTOPHOH anreOpbl U aHAIMTHYECKONW reoMeTpun: MeToaudeckue
ykazaHus Juis ctyaeHToB | kypca Bcex cnenuanbHocteit. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, .A. Kpusbie u moBepxHocTH 2 nopsiaka. [lomsipaast cuctema koopauHat. [IpakTu-
kyM — Marauroropck: I'OY BIIO «MI'TY um. I''1. Hocosay, 2009. — 19 c.

4. T'opsiuea, H.A. Teopust GyHKIHMI KOMITJIEKCHOTO MIEPEMEHHOT0: MeToIMYecKre yKa3aHus U Ba-
pUAHTBl MHJIMBUIYaJIbHBIX 3aJaHUM IS CTYJIEHTOB BcexX crenuanbHocTel — Maruuroropek: ['OY
BITIO «MI'TY um. I''M1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIil HHTETpal: METOAUYECKUE YKa3aHUsl JIJIsl CTYJEHTOB — Maruuro-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI TUHEHHON anreOphl, BEKTOPHOU anreOpbl M aHATUTUYECKOH TeOMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHsblii mpakTHKyM 10 cTatucTrke ¢ npuMmeHenrneM EXCEL: Meron. ykas.
Uig J1abopaTOpHBIX paboT Mo MaTeMaruyeckoil cratuctuke.- Marautoropck: 'OY BIIO «MI'TY um.
I".1. Hocosa», 2009 — 40 c.

8. M3ocoB A.B. ['apmonnueckuii ananu3: MeToauueckue yka3aHusl U BapUaHThI 3a/laHUu Ui ca-
MOCTOSITEIbHON pabOThl U KOHTPOJIS 3HaHUM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust u BeposiTHOCTh. YacTe 2: Metoa. yka3. - Marautoropck: ['OY
BITO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

10. Masuenxo, E.II. IlpomsBoanas u nuddepenuuan ynxuuu. IIpaktukym.- MarHuToropcek:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masuenko E.II. MccnenoBanue ¢ynkuuit u noctpoenue rpaduxos. IIpaktukym. — Marauro-
ropck: ['OY BIIO «MI'TVY um. .. Hocosay, 2011. — 20 c.

12. CaBymkuna H.®. Kom6unaropuka. CobsiTie u BepositHocTh. Yacts |: KomOGunaropuka. An-
reOpa coObITuii: Meroa. ykazaHus no JuciuiuimHe «MareMaTuka» Ajis CTyIeHTOB | Kypca Bcex crenu-
anpHOCTEH. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE Pecypchl:

1. Axmanosa 3. C. HeonpeneneHHbIi HHTETpal: OT TEOPUH K IPAKTUKE [ DNEKTPOHHBIH pecypc]:
yuebHoe nmocobue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TVY, 2015. — 1 anekTpoH. ont. Auck
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooOwekT. — CBefieHus nocTynHbl Takke Ha CD-ROM.

1. Ananmutrueckas reomeTpus [ DnekTpoHHBIN pecypce]: mpaktukym / T. I'. Ky3una, O. C. Auapo-
cerko, T. B. Mopo3zoga, O. B. [lerposa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Tabn. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.

2. AnucumoB A. JI. Marpunbl. Onpeaenureny. CHCTEMBI THHEWHBIX alreOpanvecKux ypaBHEHHHA
[DnexkTpoHHEIH pecypc]: yueOHoe mocodue / A. JI. Auucumos, T. A. bougapenko, I'. A. Kamenesa ;
MI'TY. - Maruautoropck: MI'TVY, 2017. - 1 anektpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

3. bonnapenko T. A. UnTerpanbpHoe ucurcaenne GyHKIUU OJJHOM epeMeHHON [ DIeKTpOHHBIN
pecype] : yue6noe nmocobue / T. A. bounapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekTpoH.
ont. quck (CD-ROM). - URL:
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http://znanium.com/catalog.php?item=tbk&code=61&page=1#none
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=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.
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/1/1138511/33
42.pdf&view=true. - MakpooowekT. - ISBN 978-5-59967-1001-0.

4. ByneraeBa C. B. MaTemaTtuka: npeaessl M HENPEPHIBHOCTh PYHKIIMU OAHOM nepeMeHHou. [Ipak-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueobnoe mocodue / C. B. bynbrueBa; MI'TVY. - Marautoropck: MI'TY,
2017. - 1 sanextpon. onr. guck (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.

5. beikoBa M. B. Jluddepennnanbupie ypaBHeHHS [ DIEKTPOHHBIN pecypc] : yaueObHoe mocobue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 31eKTpOH. ONT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooObeKT.

6. M3ocosa JI. A. OCHOBBI MaTeMaTHYECKOTO aHAIH3a [ DIIEKTPOHHBIN pecypc| : yaeOHoe mocooue.
4. 1. Inddepennmansaoe ucunciaenue GpyHkuuu ogHou nepemennoit / JI. A. M3ocosa, JI. A. I'payeBa ;
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.

7. Koporeukas B. A. @yHKIIMH HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yuebHOoe moco-
oue / B. A. Koporernxas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekTpoH. omr.
auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

8. Teopus BepOSATHOCTEH U MaTeMaTHYECKast CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE ITOCOOHE U MpaK-
THUKYM C 1abopaTtopHbIMU pabotamu [InekTpoHHbIN pecype] / A. B. U3ocos, JI. A. U3ocoBa, 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 odecrieuenne u UHTEpHeET-pecypchl:

Haumenosanue 110 Ne norosopa CpoK neiCTBUS JTUICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpovHO
FAR Manager cBOOO/IHO pactpocTpaHsIeMoe OeccpouHO
7Zip CcBOOOJIHO paclpoOCTpaHsIeMOe 0eccpoyHO

1) Poccuiickas rocynapctBeHHast Oubnmnoreka [Dnextponnsiit pecypce] /Llentp undopm. Texnomno-
ruii PI'b; pen. Bnacenko T.B., Web mactep Koznosa H.B. — Dnekrpon. lan. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, ceoboanbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HanpoHaJ bHas OubnroTeka. [Dnekrponuslid pecype]| / —URL: http://www.nlr.ru .
S3.pyc.

3) T'ocynapcTtBeHHasi myOauyHas HaydHO-TeXHUYeckas OuOnmmoreka Poccum [DnekTpoHHBIN pe-
cype] / — Pesxum moctyma: http://www.gpntb.ru , ceo6oambrit.— 3ari. ¢ akpana. S3.pyc .

4) Public.Ru - my6onmunas naTepaer-6nbmmorexa URL:http://www.public.ru/ .

5) Crynenueckass OubnuoTeka [OneKTpoHHBIM pecypc]. — Pexum moctyma:  http:/
http://studlib.com , cBoGomHBIi.— 3ari. ¢ skpaHa. f3. pyc., aHII.

6) Kommbroreppa: Bce HOBOCTHM NP0 KOMIBIOTEPHI, KeNe30, HOBbIE TEXHOJIOIMM, HHGDOP-
MalMOHHbIE TEXHOJIOTUU [DneKkTpoHHBIH pecypc]. — [lepuoanueckoe snekTpoHHoe MHTEpHET-U3AaHNe
— Pexxum mocryma: https://www.computerra.ru/ — 3ari. ¢ skpana. 5I3. pyc.

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

9 MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUIIMHBI (MOIYJIs1)

MarepHanbHO-TEXHHUECKOE 00eCTIeYeHUEe JUCIUTUINHBI BKIIIOYALT:
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Tun v Ha3BaHMe ayIUTOPUN

OcHallleHue ayauTopumn

VY4ebHble ayJUTOPUH Uil IPOBEIACHUS
3aHATHH JEKIUOHHOTO THIIA

Jlocka, MyJIbTUMEIMIHBIE CPEACTBA XPAHEHHUs, [IEPEAAUYn U
IpeCcTaBIeHUs HHPOPMALUU

VYyebHble ayIUTOPUH ISl TPOBEACHUS
MIPAKTUYECKUX 3aHATUH, IPYNIOBBIX U
WHJIMBUIYAJIbHBIX KOHCYJIbTALIMM, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMN
aTTeCTaIluU

Jlocka, MyJIbTUMETUIHBIN ITPOEKTOP, IKPaH

Kommiekc meronnueckux pa3paboTok (pa3aaToyHOro Mare-
pHaia ¥ METOJAMYECKUX yKa3aHWii) M\WJIM KOMIUIEKC TECTOBBIX
3aJaHu# U1 IOATOTOBKY M IIPOBENCHUS IPOMEXYTOUHBIX U
pYOEKHBIX KOHTPOJIEH

IToMemmenust a1 CaMOCTOATEIbLHOMN
paboThI yJarmxcs

[Tepconanbubic KOMIbIOTEPHI ¢ MakeTrom MSOffice, Beixogom
B VIHTEpHET ¥ ¢ JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAI[HOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA

[Tomemenue st XpaHeHUus: U Ipou-
JIAKTHYECKOTO OOCITYXKUBaHUS y4eO-
HOTO 000PYIOBAHMS

[kadw! 11 XpaHeHUs: y4eOHO-METOUIECKON JOKYMEHTAIIHH,
y4eOHOTro 000pYyI0BaHMSI M YIEeOHO-HATIISITHBIX TTOCOOMH
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