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1 esiu 0OCBOEHUSA TUCHUTIIUHBI

HenssMu ocBOeHUsT QUCHUIIIUMHBI «MaTeMaTuKa sIBISETCS:
MIPUBUTHE HABBIKOB HCIIOJIB30BAHUSI MATEMAaTUYECKUX METOIOB HCCIEAOBAHUS U OCHOB MaTeMaTHhue-
CKOTO MOJeNUpoBaHus B Oyayiei npodeccuu 1mo MHKEHEPHOMY 00ECIIEUEHHIO AESITeIbHOCTH Yelo-
BeKa B HeJlpax 3eMId MPHU IKCIUTYaTallMOHHOW pa3BeaKe, 100bue U mepepadoTKe TBEPAbIX MOJE3HBIX
HCKOMAEMbIX, CTPOUTENBCTBE U AKCIUTYaTaIlH MOA3EMHBIX 00BEKTOB Pa3IMUYHOT0 Ha3HAUYEHUSI.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOorpaMMbl
MOATOTOBKH CHELHATNCTA

Hucuummuaa b1.6.9. «Matemarukay BXoauT B 0a30BYI0 4acTh 0J0ka 1 oOpa3oBaTensHOM Mpo-
IpaMMBI.

I[HSI HU3YyUCHUSA NUCHUIIINHBI H€O6XOI[I/IMBI SHAHUA U YMCHUA, C(i)OpMHpOBaHHBIC B PE3YJIbTATC
M3YYeHHH JUCHUIUIMH: «Anrebpa W Havana aHanuza», «['eoMmerpus» B 00bEME MporpamMmbl cperHen
IITKOJTBI.

3HaHUA ¥ YMEHHUs, IOJyYeHHbIE IPU U3YUYECHUHU JaHHOW AUCHMILIUHBI OyayT HeOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUSA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IUKJIA, 4 TAKXKC IJIA OCBOCHHA TCX
JUCIUILTAH TPO(eCCHOHATBHOTO IMKIIA U B HAYYHO-UCCIIE0BATEIbCKOM paboTe, sl KOTOPBIX TPeOy-
€TC4d 3HAaHMC U BJIAJACHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPECTUUCCKOTO U
HKCIIEPUMEHTATILHOTO MCCIEA0BaHUs, IPUMEHEHHE aHAIMTUYECKUX U YMCICHHBIX METOJOB PELICHHS
nocTaBIeHHBIX 3a1a4: ®Ousnka, Teopus ommMOOK U ypaBHUTEIbHBIC BBIYHCICHHUS, | eoMeTpus Heap U

Ap.
3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS
AUCUMILIMHBI U NJIAHUPYeMble pe3yJIbTaThl 00y4eHust

B pesynbraTe ocBoeHUs nucuuIUIMHBL «MaTematnka» oOydaromuiics JoDKeH 00Iaaath cieny-
FOIIMMH KOMIETEHIUSIMHU:

CrpyKTypHBII
JJIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs

KOMIICTCHIIN

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

3HaThb - OCHOBHbBIC IIOHATUS U METOAbl MATEMATUYECKOI'O aHAJIN3A,
- OCHOBHBIC IMOHATUA U METOAbI TCOPUU BCpOHTHOCTefI " CTaTUCTUYCCKOI'O aHaJIn3a pPe3yJib-
TAaTOB SKCIICPUMCHTA

YMeTh - KOPPCKTHO BbIPAXKATH U apTYMCHTHUPOBAHHO 00OCHOBBIBATH MOJIOKEHUS HpeHMeTHOﬁ 00-
JIaCTH 3HaHUA U METOA0B MAaTEMATUYCCKOI'0 aHa/In3a 1A IIOCTaHOBKU U PCIICHUSA KOHKPET-
HBIX IPUKJIAAHBIX 3aJla4

Bnaners - HaBBIKAMM MCIOJIb30BAHUS JJOTUYECKU BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO
U IIUCBMEHHYIO PE4b HAa PYCCKOM SI3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTH4YeCKOW CHMBOJIMKON WK (opMysiaMu, MyOJIUYHO MPEACTABIATH COOCTBEHHBIE H
W3BECTHBIE HAYYHBIE PE3YJIbTaThl, BECTU JUCKYCCHUM;

- HaBBIKAMH M METOAMKAaMH 00OOILIEHUS PE3yJIbTaTOB PEIICHHS, SKCIIEPUMEHTAIBHON Aes-
TEIbHOCTU

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIHIl OLIEHUBATH CTPOeHHe, XUMHUYECKH I U
MHMHEPAJIbHBIH COCTAB 3¢MHOI KOPbI, MOpP}0I0rH4ecKue 0COOEHHOCTH 1 TeHeTHYeCKHe THIIbI
MECTOPOXKIeHHMI TBEPABIX MOJIE3HbIX HCKONIAEMbIX IIPH PELICHUH 32/1a4 10 PALIMOHAJIBHOMY H
KOMILJIEKCHOMY OCBOCHHIO Ie0pecypCHOro NOTEHHAIA HeAp

3HaTh - OCHOBHBIC MOJI0KEHUS TMHEHHO, BEKTOPHOW anreOphl M aHAINTHYECKON TEOMETPHH,

- OCHOBHBIC TIOJIOKSHUS TEOPUH MIPE/ICIIOB U HEMPEPBIBHBIX (DyHKINH,

- OCHOBHBIC TeOpeMBbI U ((HEPEHIINATBHOTO U HHTETPAILHOTO NCUHUCIEHUS QyHKIUH OTHOI
M HECKOJBKHX MEPEMEHHBIX, METOIbl AU(PQEepPCHINATFHOIO HCUUCICHHUS HCCICAOBAHUSA
GyHKIHIA,

- OCHOBHBIE THITbl OOBIKHOBEHHBIX U} (PepeHIIMaTBHBIX YPaBHEHHH H METOIbI HX PEIICHHS,
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CTpyKTypHBI

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

3JIEMEHT
KOMIIETEHITUA

- OCHOBHBIC TIOHSATHUS TCOPUH BEPOATHOCTCH U MATEMATHYECKON CTATUCTUKH

YmeTh — TPHUMEHATh METOJAbI TU(PHEPECHIIMANTBHOTO MCUYHUCIACHHUS I MCCICIOBaHUS (DYHKITHIA
OJIHOM U JIBYX NMEPEMCHHBIX;
—  BBISABJISATh, CTPOUTH U pelIaTh MaTeMaTHYCCKHE MOJICTH PUKJIIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOb! 3(pPeKTHBHOTO PEmIeH s 3a/1ad, pacimo3HaBaTs Y(PpPeKTHBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

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

— cnoco0aMu OLIEHNBAHMS 3HAYMMOCTH U IIPAKTHYECKON IPUTOJHOCTH IOIy4EHHbIX pe-
3yJIBTaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO0mmast TpyI0eMKOCTh TUCHHUTUINHBI COCTaBisieT 21 3aueTHhIX euHuUIl, 756 akaj. 4., B TOM YUCIIe:

— KOHTakTHas pabota — 93,9 akaz. yacos:
— ayauTopHas — 84 akaj. 4acos;
— BHeayauTopHas — 9,9 akan. yacoB
— caMocTosTeIbHas padora — 636,9 akas. yacos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akan. daca,
— TMOATOTOBKA K 3a4ery — 7,8 akaj. yaca.
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Pa3nea 1. DjieMeHTHI JIMHEHHOI, BEKTOPHOH a/1re0pbl U aHAJTUTHYECKOH reoMeTpUH
1.1. Jluneiinas anrebpa: Matpuisl U nedcTBus Hag HU-| 1 | 2 2/12 | 30,8 |- camocTosTeNnbHOE U3yYEHHE TU- |- KOHCYNbTaluu o peme- |OK-1-
Mu. Onpenenureny KBagpaTHbIX MaTpHIL, paHT MaTPHIIbI, TepaTypbl — cocTaBiieHue KoHcmnek- [Huto KP Nel, 3YB,
obpatHast MaTpunia. Merton ["aycca pemieHus cucrem Ju- Ta «J{okazaTenbCTBO CBOMCTB - mpoBepka koHcrekTa Nel |OIIK-4 —
HEHHBIX anreOpanueckux ypaBHeHuil. Teopema Kpowne- OIpEETUTENN», «CBolicTBa onpeienuTe-  |3yB
kepa-Kanemnu - BeimosiHeHUEe KP Nel «JIuneiinas, |1y,
BEKTOpHasl anredpa v aHAJIUTUYe- |- TPOBEpKa BBINOJIHEHUS
ckas reometpus. Juddepeniu- (pemenus) KP Nel
anbHOe ncunciaenue POI»
1.2 BekropHas anreOpa: JMHeWHble U HeIMHeHHble ome-| 1 | 1 2/M1 | 10 |- Bemonnaenue KP Nel «JIuneitHas, |- kKoHCymbTanuu mo pemre-| OK-1-
panuu HaJl BEKTOPaMU U UX CBOMCTBA. BEeKTOpHas anrebpa u aHanutude-| HUI0 KP Nel, 3YB,
ckag reomerpus. Juddepenuu-|- nposepka pemenuss KP  |OIIK-4 —
anbHOe ucuuciaenue OOI» Nel (dacTph — BEKTOPBI) 3yB




AynuropHas
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1.3. AHanuTHYeCKass reOMETPHs Ha IJIOCKOCTH U B mpo-| 1 | 1 2/11 | 16 |- semmonnenue KP Nel «Jluneitnas, |- koHcynpTanuu mno pemre-| OK-1-
CTPAHCTBE BEKTOpHasi anredpa u aHamuthue- | HUio KP Nel, 3YB,
ckag reomerpus. Juddepenuu-|- nposepka pemenus KP|OIIK-4 —
asnibHOE ucuucinenue POI» Nel (wactp — aHanuTHY.|3YyB
TEOM.)
Hroro no pasgeny 114 6/M4 | 56,5 KP Nel, koHcnmekT
Paznen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. Tlpenen m HempepbIBHOCTh (GYHKIHMH onHOM mepe-| 1 | 1 4/112 | 15 |- BemmonHenue KP Nel «Jluneitnas, |- koHCynbpTanuu mo pemre- |[OK-1-
MEHHOH BEKTOpHas anredpa u ananutude- |(HUIO KP Nel, 3yB,
ckas reomerpus. Juddepeniu- - mpoBepka pemenus KP |OIIK-4 —
anpHOe ucuucinenne POI» Nel (wactb — npenensl, 3yB
Herpep.)
2.2. KommekcuHble uucna. Pemenme anreOpamueckmx| 1 | 1 2 5 |- BeinosiHeHue KP Nel «JIuneitnas, |- koHcynbTanuu no peme- |OK-1-
ypaBHeHui Haj noseM C BEKTOpHas anredpa u aHanuTnuye- |[HUI0 KP Nel, 3yB,
ckas reometpust. Audpdepenun- - mpoBepka pemeHuss KP - |OIIK-4 —
anbHOe ucuucienue OOI» Nel (dacTh — KOMITIEKCH. |3y
qrca)
Hroro no pasgeny 112 6/U2 | 20 KP Nel
Pazgen 3. ludpepenuuanbHoe ncuucjienue GyHKIUHN OHON MepeMeHHOI
3.1. Ompenenenne TPOU3BOIHOW (GYHKIMH B Touke.| 1 2/U1 | 10 |- camocrosTenbHas paboTa ¢ JIuTe- |- KOHCYIbTanuu 1o pemre- |OK-1-
Huddepennunan, ero reomeTpuueckuii cMeicia. ['eomer- paTypoii — KOHCIIEKT «3aJauH, Huto KP Nel, 3yB,
pUYECKHA M MEXAHWYECKHH CMBICH Npou3BojHOM. [Ipa- MPUBOJISANINE K MOHATHUIO Ipou3- |- mpoBepka pemenuss KP |OIIK-4 —
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BrIa AU pepeHpoBaHUs U TabIUIA TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |3yB
- spinonaenne KP Ne 1 HbBIE),

- IPOBEPKA KOHCIIEKTa

3.2. IuddepenmupoBanre HesBHO W napameTpuuecku| 1 | 1 2/11 | 10 |- semmonnenue KP Nel «Jluneitnas, |- koncynsT. mo pem. KP|OK-1-

3amaHHbeix Qynknuid. Jlorapudmudeckoe muddepeHm- BEeKTOpHas anreOpa u aHamuthue-|Nel, 3yB,

poBaHue ckas reomerpus. [luddepenuu-|- nposepka pemenus KP  |OIIK-4 —
asnibHOE ucuucinenue POI» Nel (dactp — moctpoenue |3yB
rpaduKoB QYHKIHIT)

3.3. UccnenoBanne GpyHKIui ¢ momomisio muddepenim-| 1 | 2 2/M2 | 20 |- BemonHeHune KP Nel - KOHCYJIbTaIMK 10 perne- (OK-1-3ys,

aJIbHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP OlK-4 -

Nel Sy8

Hroro no pasneny 4 6/4 | 40 KP Nel, koncnekr

HToro ycranoBo4Hasi ceccus 1110 16/110|116,5 KP Nel

Pazgen 4. UnTerpajbHoe HcuncaeHue (PYHKIIMU OHOI NepeMeHHOoI

4.1. TlepooOpasHas gynkuus. Heonpenenenuslii unre-| 1 | 2 4 50 |- Bemonnenue KP Ne2 «Heomnpene-|- koncynbT. o pemr. KP |OK-1-

Tpall ¥ €r0 OCHOBHBIE CBOMCTBA. Tabnuiia HeompeaeneH- JICHHBIA W OMpeaeieHHBI WHTe-|Ne2, 3VB,

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

Ne2 (wactp — Hemocp. UH-  |3yB
TETp.)

4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 12 6/U4 | 50 |- BemonHerne KP Ne2 «Heonpene- |- koncynbT. mo pem. KP|OK-1-
JICHHBIN U onpeneneHHblil uute- | No2, 3YB,
rpain - mposepka pemenuss KPP |OIIK-4 —

Ne2 (yacTp - METOIBI MHTE- |3YB
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4.3. OnpeneneHHbld MHTETpaN. 3agadu, npuBojasmue k| 1 | 4 2 22,8 |- Bemonnenne KP No2 «Heonpene- |- koHcynbpTanuu no pemre-|OK-1-

MOHATHUIO OIpeJiesiecHHOro nurerpana. ®opmyna Heroro- JIEHHBI W ompeneneHHblid uHTe-|HUI0 KP No2, 3VB,

Ha-JleitOHua. CBolicTBa. MeToAbl HHTETPUPOBAHUS rpajn - npoBepka pemenust KP|OIIK-4 —

Ne2 (vactp - BbIUMCIICHHE|3YB
OTpeIeIEHHOT0  WHTerpa-
)

HUroro 3umHussa ceccus 18 12/14 |122,8 3auer OK-1,
OIlIK-4 -
3yB

4.4. IlpunoxeHus ONpereIeHHOro HHTerpana 1] - 1/1U1 | 60 |- Bemmonuaenne KP Ne2 «Heomnpene-|- koHcynbT. mo pem. KP|OK-1-3ys,

JEHHBIA W OIpeneiacHHbI HHTe-|Ne2, OlIK-4 -
3YB
rpain - nposepka pemeHns KP Y
Ne2  (wactp mnpuIIOKEHUS
OITP.MHT)
4.5. HecoGcTtBennble uuTerpansl. Ilpusnaku cxogumo-| 1 | - /U1 | 67 |- BeimonHenue KP Ne2, - KOHcynbTanuu no pemre-|OK-1-
CTH. - CaMOCTOSITENbHOE H3ydeHHe Ju-|HU KP No2, 3yB,
Tepatypbl: KoHcnekT «IIpusnaku|- mpoepka KP Ne2 (wacts|OIIK-4 —
CXOIMMOCTH HECOOCTBEHHBIX HWH-|HECOOCTB. HHTETPAIbI) 3yB
TErpasioB» -IIPOBEPKA KOHCIIEKTA
OK-1,
Hroro jgeTHss ceccust 1|- 22 | 127 JK3aMeH OIK-4 -
3yB

Paznen 5. ludpepennuanbuoe ucunciaenne pyHkuuii HeckoJbKux nepemenunix (OHIT)
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5.1. Ompenenenue ocHoBHBIX moHsATHH. [Ipenen u ne-| 2 | 1 /U1 | 10 |- caMOCTOATENbHOE H3YYEHHUE JIH-|- IPOBEPKA KOHCIIEKTA OK-1-
npepbeiBHOCTE @HII. OcHOBHBIE cBOlcTBA (QYyHKIUH, HE- TEpaTyphl: HANMCAHUE KOHCIIEKTA 3yB
IIPEPBIBHBIX B 3aMKHYTON 00JIaCTH. «CpoiicTBa (yHKIMHA, HENpPepbIB-
HBIX B 3AMKHYTOH 00JIaCTH.
5.2. YacTHple POU3BOIHBIE M MPOU3BOAHAS MO Hampas-| 2 | 1 /1 | 10 |- Bemonnenue KP Ne3 «@HIL |- xkoncynsTHpoBanue 10|OK-1-
nenuto. KacaTenbHasi II0CKOCTh U HOpMaJIb K TOBEPXHO- Juddepenumansubie ypaBHeHUs» |perieHnto KP Ne3, 3YB,
ctu. ['eomerpuueckuii cmbicn auddepennnana. [Ipuznax - npoBepka pemenus KP|OIIK-4 —
b depeHIUPYyEeMOCTH. Ne3 3yB
5.3. IlpousBoanas cinoxHou Gynkmmu. YactHbie ipons-| 2 | 1 1 10|- BemomHenne KP Ne3 «®HII. |- koncymeTupoBanue 10 |OK-1-
BOJIHBIE M AU depeHIHaibl BHICIINX nopsaakos. Judde- Juddepenumansabie ypaBHeHUs» |peeHnto KP Ne3, 3yB,
PEHIIMPOBAaHUE HESIBHO 3aJaHHBIX (YHKIIHI. - nposepka peumienust KP|OIIK-4 —
Ne3 3yB
5.4. Tlonsitue 00 3kcTpemymax (yHKIUH MHOTHX miepe-| 2 | 1 1 10 |- Bemomaerne KP Ne3 «®HIL.|- xoncynsTHpoBanue tmo|OK-1-
MEHHBIX. Juddepenumansabie ypaBHeHus» |petnennto KP Ne3, 3YB,
- npoBepka pemenus KP|OIIK-4 —
Ne3 3yB
HTroro no pazneny 214 412 | 40 KP Ne3, koHCTIEKT
Paspnen 6. O0bIkHOBeHHBIE TH(PepeHunaTbHbIC YPABHEHHS
6.1. OObikHOBeHHBIE AupPepeHnnanbuple ypaBHeHus| 2 | 1 2 10 |- Bemonnenue KP Ne3 «®HII. |- koncynbrupoBanue mo|OK-1-
nepBoro nopsjka. ['eomerpuueckuid cmpicn auddepen- Huddepenunansubie ypaBHeHus» |pemeHuto KP Ne3, 3YB,
[IUAJIFHOTO ypaBHEHMsI IEPBOT0 Nopsiika. MeTobl pelte- - mpoBepka pemenuss KP|OIIK-4 —
Hus AuQpepeHnanbHbIX YpaBHEHHH IEPBOTO MOPSIJIKA. Ne3 3yB
6.2. 1Y BBICIIMX MOPSIKOB, CBOJSIINECS K IEPBOMY 211 2 16,8 |- cocraBnenne koHcrekta «JlY |- koHcynbTHpoBanue 1o0|OK-1-
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AynuropHas &~ =
KOHTaKTHas pa- | = § S
6ora S S dopma TeKylIero KoH- g o B
Paznen/ rema 2| (Baxan. gacax) % = Bun camocrositensHOM TPOJISl YCIIEBAEMOCTH U 3%
T CLIUATUTMHBI Z <l e w| 7w = % paboTbI IIPOMEXYTOUHOM arTecTa- él 2 E
EHEHIE
5C 5| £ |28 5 =
= o = ™ < Y] ~
Q
BBICILIUX TOPSAKOB, cBoAsAmUecs K|pemeHnto KP Ne3, 3yB
IEPBOMY», - IPOBEPKA KOHCIIEKTa
- BeinosHeHue KP No3
6.3. JIuneitnbie quddepeHnransupie ypaBHeHus N-ro mo-| 2 | 1 2/12 | 10 |- BomonHenune KP Ne3 «®HII. |- koncyneTupoBanue 1o |OK-1-
psanka. JInHelHoe ogHOpOAHOE ypaBHEeHHE. DyHIIaMeH- Juddepennmansupie ypaBHeHus» |pemiennto KP Ne3, 3yB,
TajnpHasg cucreMa peuieHuil. Onpenenurens BpoHckoro. - npoBepka pemenust KP|OIIK-4 —
Heomnopoanoe nuneitnoe ypasuenue (JIHY), Bug o6- Ne3 3yB
IIero pemeHus. MeTo Bapuauy MpOU3BOJIbHBIX TOCTO-
SIHHBIX.
JluneitHoe ypaBHEHHE C MOCTOSIHHBIMU KO3 uIueHTa-
MU
6.4. Metonsl pemeHuss cucreM AuddepeHnuanpHeix| 2 | 1 2 10 |- cocraBnenue koHcmekTa «Mero-|- KoHCynabTHpoBaHue 1mo|OK-1-
ypaBHeHUH |-ro nmopsaka Iibl pemieHus cucreM Yy, pemennto KP Ne3, 3yB,
- BoinosiHeHue KP Ne3 - mposepka KP Ne3 OIIK-4 —
3yB
Hroro no pasgeny 4 8/MN2 | 46,8 KP Ne3, koncmnekr
HToro ycranoBo4Hasi ceccust 218 12/14 | 86,8
Pazgen 7. DieMeHTHI TeOPUM BEPOSITHOCTEH M MaTeMaTH4YeCKOH CTATUCTHKHU
7.1. DnemMeHTHl KOMOMHATOPUKH 2|1 0,5 20 |- BommomHenue KP Ned «Teopus|- koncynpTupoBanue mo|OK-1-3y
BeposiTHOCTEM.  Maremarnueckas |pemeHno KP Ne4
CTaTHCTUKA
7.2. Anrebpa coOwituii. Kimaccmueckoe, reomerpuueckoe| 2 | 2 0,5 20 |- BemomHenne KP Ned «Teopusi|- koHcynbTHpoBanue 110|OK-1-
U CTAaTUCTUYECKOE OIpEJeNIEHUs] BEpOSITHOCTU. AKCHO- BeposiTHOCTeW.  MaremaTtnueckasi |pemenuto KP N4, 3YB,
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AynuropHas

&s oo o=
KOHTaKTHas pa- | = § S
6ora S S dopma TeKylIero KoH- g o B
Paznen/ Tema 2| (B akaz. vacax) % = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 3%
JUCLUILINHBI Z <l e =l 5w % % paboTbI IIPOMEXYTOUHOM arTecTa- élqi E
SB[ EE|5S i = © 2
S5 25 |2E g -
5 9 = © 8 O =
MaTHKa TEOPUU BEPOSITHOCTEM. CTaTUCTUKA - npoBepka pemenuss KP|OIIK-4 —
Nod 3y
7.3. Teopembl CIIOKEHUST U YMHOXKEHUS. Y CJIOBHAs Bepo-| 2 | 2 1 20 |- pemomnenue KP Ne4 «Teopusi|- koHcympTupoBanue 10|OK-1- 3y,
ATHOCTh. DopMyna MOTHOW BEpOSATHOCTH U Gopmyia BeposiTHOCTeM.  Maremaruueckas |pemieHnto KP Ne4, OIlK-4 —
baiieca. Cxema bepuymin, npuOmixenus Jlammaca u CTaTUCTUKA - nposepka pemeHus KP|3y
Ilyaccona. Neq
7.4. JluCKpeTHBIE W HENpPEpHIBHBIC CIydaiiHble BeNWYH-| 2 | 2 A1 | 20 |- BemomHenne KP Ned «Teopusi|- koncynbTHpoBanue 110|OK-1-
Hbl. P v QyHKUuMs pacnpeneneHus U IIIOTHOCTh. Ma- BepoATHOCTEW.  Maremarnueckast |pemieHnio KP Ne4, 3yB,
TEMaTUYECKOE OXUJAHUE U JUCIIEPCHs, HAYaJIbHBIE U CTaTUCTUKA - nposepka pemienust KP|OIIK-4 —
LIEHTPaJIbHbIE MOMEHTHI. Neq 3yB
7.5. VI3BecTHBIE pacrlpeieNieHuss U WX YHCIOBBIe Xapak-| 2 | 1 N1 | 12,8 |- Bemonnerne KP Ned «Teopusi|- koncynbTHpoBanue 110|OK-1-
TepucTukd. HopmaneHOe pacnpeseneHue. BepoATHOCTEW.  Maremarnueckast |pemeHnio KP Ne4, 3yB,
CTaTUCTHKA - nposepka peumienust KP|OIIK-4 —
Neq 3yB
HToro 3umuss ceccust 8 6/U2 | 92,8 3ayer
7.6. 3akoHbl OonpImmx ymcen. HepaBeHCTBO W Teopema| 2 | - /U1 | 11 |- nHanucaHMe KOHCHEKTa «3aKOHBbI|- IPOBEPKA KOHCIIEKTa OK-1-
YeOniéna. LlenTpanbHas nmpeaenbHas Teopema. OOJIBILINX YHCE» 3YB,
OIlK-4 —
3y
7.7. MHoroMepHbIe ciy4aifHble BenU4WHBL. DyHKIMU| 2 | - 1/1U1 | 20 |- BemosnHenue KP Ned «Teopusi|- KoHcyabTHpoBaHue 10 |OK-1-3ys,
pacnpezeneHus, cBoiictBa. UuCiIoBble XapaKTEPUCTUKH. BepoATHOCTEW. Maremaruueckast |pemieHnio KP Ne4, OlIK-4 -
DNeMEHTHI TEOPUHU KOPPEISAIIUN CTaTUCTUKA» - npoBepka KP No4 R
7.8. OCcHOBHBIE MOHATHUS, T€HEpaJbHasi COBOKYMHOCTb U| 2 | - - 20 |- BemonHenne KP Ned4 «Teopusi|- koncynabTHpoBanue 110|OK-1-
BbIOOpKa. CTaTHUCTUYECKUE OLIEHKU MapaMeTpoB pachpe- BeposiTHOCTeM.  Maremarnueckast |pemeHnto KP Ne4, 3YB,
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AynuropHas

&s Q o=
KOHTaKTHas pa- & S E -
6ora S S dopma TeKylIero KoH- g o B
Paznen/ rema é (B akaj. yacax) % = Bun camocrositensHOM TPOJISl YCIIEBAEMOCTH U 3%
. =
JTUCIUTLTAHBI 2l ol e w| 5 ow & = paboThI IPOMEKYTOUHOM aTTecTa- | & 25
SIS EE|E2 . MU S5 g
S 2E| EZ|E2 =2
S|l s |28 H &
Bls | a3 |28 o
5 9 = © 8 O =
nesneHusi. ToueuHble U UHTEpBAJIbHBIE OLICHKH. CTaTUCTHKA), - npoBepka KP Ne4, OIlIK-4 —
-KOHCHEKT I10 pa3aeny - MPOBEPKA KOHCIIEKTa 3yB
7.9. JloBepuTenbHBIE WHTEPBAIBI JUIS IMapaMeTpoB HoOp-| 2 | - - 20 |- Bemomuenue KP Ne4 «Teopus|- koncynpTuUpoBanue 1mo|OK-1-
MaibHOrO pacnpezeneHus. [lonsrue o xkpurepusx mnpo- BepoATHOCTeH. Maremaruueckas |periennio KP Ned, 3YB,
BEPKHU CTATUCTUYECKUX TUIIOTES. CTaTUCTHKAY, - npoBepka KP Ne4, OIIK-4 —
-KOHCIIEKT T10 pa3lieny - IPOBEPKA KOHCIEKTa 3yB
7.10. Kputnueckass o01acTte, YpOBEHb 3HAYMMOCTH,| 2 | - - 20 |- BemomuHenne KP Ned4 «Teopusi|- xoncynbTHpoBanue 110|OK-1-
MoOIIHOCTh kputepus. Kpurtepuii cornmacus [Tupcona nmis BepoATHOCTEH. Marematudeckas |periennro KP Ned, 3yB,
TUIIOTE3bl O HOPMAIILHOM PACTIPEECICHUN CTaTUCTUKAY, - mpoBepka KP Ne4, OIlK-4 —
-KOHCTIEKT T10 pa3lieny -POBEPKa KOHCIIEKTA 3yB
HToro jeTnss ceccust 2| - 22 | 91 IK3aMeH
HUToro mo qucuuiinue 34 50/120(636,9 2 3a4era M 2 JK3aMeHAa

M — B TOM ymcCIe, yackl, OTBEJCHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMOJAX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4EOHOM IpoO-
[IECCe aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHUS 3aHATUH B COUETAHHM C BHEAYIUTOPHON pabo-
TOI ¢ 1enbio (GOPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBLHBIX HaBBIKOB oOydaromuxcs. CorjaacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHON KOMMYHHMKAIIUH, IPUHATUS PELICHHUH, JTUIEPCKUX KadecTB, B TOM UYHUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHANBHON AEATEIBHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH pa-
ooronareieil.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOIMMUCS, HEOOXOJMMO UMETh B BUJLY, UTO
Hau6ob1Iero 3ddexkra oT ee MPUMEHEHHs] MOKHO JOCTHYb, €CJIM YUUTHIBATh 1lesin 00pa3oBaHUs, Ha
peanu3anyio KOTOPHIX JOJDKHA OBITH HalpaBiieHa M30MpaeMas TEXHOJOTHSA, COJIEp)KaHHe, KOTOpOoe
MIPEJICTOUT MepeaTh 00YUarOIIUMCS C €€ MOMOIIBI0, a TAK)KE YCIOBUS, B KOTOPHIX OHA OY/IET UCIOJb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexronocuu. OpraHusaius 00pa3oBaTeIbLHOIO MpOIecca,
MIpeIoiaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTeliss K CTyACHTY (IPeUMYIIECTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJI0B 00y4eHUs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJOBHSIX, KaK IIPaBUIIO, PEIIPOTYKTHUBHBINA XapaKTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

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

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
JITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1a4/ WIIH BBITIOJHEHUS yaeOHoro 3ananus. [IpoexT
IpernoiaraeT COBMECTHYIO Y4eOHO-TIO3HABATENbHYIO NESATEIbHOCTh TPYIIBI CTYAEHTOB, HANpPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIel U 3a/1a4, (POPMYITHPOBKY OKUIAEMBIX Pe3yJIbTa-
TOB, OIpEeJIEHNE MPUHIIMIIOB U METOJIUK peIlIeHHs TIOCTaBJIEHHBIX 3ajay, INIAaHUpOBaHKUE XoJa pado-
THI, TIOMCK JIOCTYITHBIX M ONTHMAJIBHBIX PECYPCOB, TIOATAIMHYIO PEANN3AINIO MJIaHa paboThl, Ipe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, UX OCMbICICHHE U peduiekchio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH Ha YPOBEHbB BIIA/ICHUSI.

OCHOBHBIE THUIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM eI TeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMMKEHa K (opMaTy HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpeeNeHHe Hay4HOH MpoOieMbl, MmpeaMera U 00beKTa uc-
CIIEZIOBAHMSI, TIEJIeH M 3a7a4, METOJIOB, ICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHUE pe3ylbTa-
TOB, BBIBOJIbI, 0003HAUE€HHWE HOBBIX NpoOsieM). PesynbraroMm sBisieTcst yyeOHas KapTa IO MOJIYJIIO
Harie 00pa3oBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIMYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEMaTHUECKOMY» COOBITHIO (ITpa3/-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATEIBHOCTb C SPKO BBIPAKEHHON 3B-
PUCTHUYECKOHN HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMH O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ ITON MHpOpMalnel, ee aHanu3 U 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHII0KEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTENbHOIO TMpoliecca ¢ MPUMEHEHHEM CIIEHHUaIN3UPOBAHHBIX MPOTPAMMHBIX Cpell M TEXHUYECKHX
cpeacTB paboThl ¢ HH(pOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecredeHre CaMOCTOATeIbHOM padoThl 00yUYaroUXCs

ITo mucummimbe «MaremaTHkay NpPeAyCMOTpPEHAa BHEAyAUTOpHas caMoOCTOsTelbHas pabora
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BHINOJIHEHUH KOHTPOJIBHBIX PadoT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

KP Nel «J/Inneiinasi, BekTOpHAasi ajiredpa u anajauruuyeckas reomerpus. Audpepennuannb-
Hoe ucyucaenue POII»

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dhopmymnam Kpamepa; B) mero-
nom [Maycca
X—-2y—-3z=3,
3X+y-2z2=9,
2X -3y +52 =4,
3ananue 2.

1) Haiigure yroa mMexay BekTopamMu a u b, ecinu a = (2; —1), b= (— 2; 2).

[Toctpoiite maHHBIC BEKTOPHI B cucTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, H300pakaroIue:
2a+b,a-3p.
2) VKaKXuTe Cpeau HIKEIPUBEICHHBIX BEKTOPOB OPTOrOHAIBHBIEC, KOJUIMHEAPHBIE, a TAKKE KOMILIA-

HapHbIE: a = (—3;—1; 4), b= (2,-2;1), c= (2; %; —%j d= (7,11, 8). Beruucnure miomanb Ima-

pajuieiorpaMmma, IoCTPOSHHOTO Ha BEKTOPax b uc.
3aganue 3.
Hamnucars ypaBHeHue npsmoir AB , eciu A(—l; 2; 3), B(—l; 2;—1). BbluuciauTe paccrosiHue OT TOUKH
A 2TO# IpsIMO# 10 TIOCKOCTH, TIPOXOISIIEH Yepe3 TOUKy B, meprneHauKyIspHO BEKTOPY N(O;-B; 9).
3amanmne 4.
o 2 2
[TpuBeuTEe K KAHOHUIECKOMY BHUJIY M IIOCTPOITE KpUBYIO X~ —4X+2y° —4y =0

3ananmue 5.
Brruncnure npenensl:

1+4x—x* 6y lim SX-&rcsin2x )"m\/Zx—l—x/g

x>0 X + 3X° + 2X x—=0 COS X — COS” X x—3 x—3
3ananue 6.
dy d’y Ay X =ctg 2t ,
Haiinute -~ u —= mis KIuii: a) y=e " * . 0 ]
a2 bym )y ) y = In(sin 2t).
3ananmue 7.
2X-—7

CocraBbTe YpaBHCHUC KacaTelIbHOM K KpHBOfIZ y=

B Touke x,=-1.  Hapucyiite kacatens-
x* —4 °

HYIO U KPUBYIO.

KP Ne2 «HeonpeesieHHBII M onipe/ieJIeHHbII HHTErpajn

1. BslunciauTe HEONpenEIEHHBIE HHTETPAJIBI

1) j<1+tgz3x)dx; 2) j%
X+ X

3
dx ; 3)Iarcsin5xdx; 4) Ide.
X
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2. Brrumcnure OMMPEACIICHHBIC MHTCIPAJIbI
X 2
2X

e

1)

O 0 | N

(L—sin2x)’dx; 2) j

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

MOJIb3YHTECh TAONHIICH Ba)KHEHIINX KPUBBIX B MOJIIPHOM cCHCTEME KOOPAUHAT:

a) Xy =6, x+y-7=0; 6) p°=2c0s2¢.
N . [x=2v2cost, 2
4, Haiinure IMHY YT KPUBOU o<t<Zr
y = 2/25sint, 3

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

X2 +y2-4y=0, y=+/3-x (y£\/§-x).

HHUAMMU:

6. BeruauciuTh HeCOOCTBEHHBIM MHTETPANT UIIM YCTAHOBUTD €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx; 2)]1- o

0 2 3\/(4—X)2 .

KP Ne3 «@HII. Iuddepenuuanbabie ypaBHEHUD»

1. Haiitn u mocTpouts obmacTs onpenenenus dynkmmu Z = In(4—x> —y?) —arcsin(2—y).

2. Haligute wacTHBIC TPOW3BOJHBIC TEPBOTO MOPSIKA (YHKITUH:

7 =3xy° —sin(x* +y) + X*y

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

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

5. HanucaTh ypaBHEHHE KacaTeIbHOM MIOCKOCTH M HOPMAIM K TIOBEPXHOCTH Z = 1/9— X* —y* B TOU-
ke M (]; 2 2).

6. HaiiTn HamMeHbpIlee M HAaHOONbIIEe 3HAYCHWE (GYHKIHH Z= X' —Xy+2y>+2y+1

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

7. Pemmth quddepeHnnanbHbie ypaBHEHHS IEPBOI CTETICHN

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

8. Pemmtp nuneitHbIe HEOTHOPOHBIE MU (HEepEeHIIHATEHOE YpaBHEHUE C TOCTOSTHHBIMU K03 duiiu-
eHTaMH

a)y"—3y'+2y=(4x+9)e”, 6) y"+4y'+8y=(x+2)cos3x
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PernTh 0OHOPOAHYIO cucTeMyY AU(PEPEHINATBHBIX YPABHEHHUIA:
x'=6x—y,
Vi=x+4y.

KP Ned «Teopust BeposiTHOcTeil. MaTeMaTHyecKasi CTATUCTHKA)

B ypue 12 mapos. Cpeau 3Tux mapoB 3 0enbix U 9 yepHbIX. KakoBa BEpOATHOCTH TOTO, YTO Hayjaa-
4y BBIHYTHIN IIap OKaXeTCsl OeIbIM?

B panuoctyauu tpu MukpodoHa. [ Kaxkaoro u3 nepBbIX JBYX MHUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a ns Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

B mpopaxke nmerorcst 6enpie 1 KOpUYHEBBIE SHIa B COOTHOMIEHHUH 2:3, mpudeM mpou3BoacTBo 60%
6enbIx U 71% KOPUYHEBBIX SIMII AATUPYETCS AHEM, MPEALISCTBYIOIINM JHIO MTPOJAXKH, & OCTAJIbHbIE
qilla patupyrorcs Oosnee paHHMMHU unciaamu. [lokynaTtenb 3akas3piBaeT siiilia, AaTUPyEMbIE JTHEM,
MPEILIECTBYIOIIUM JIHIO MPOJAXXH, HE3aBUCUMO OT X IBeTa. KakoBa BEpOSITHOCTh TOTO, UTO €My
MPOJIAYT PEIIETKY OCINbIX SHIl?

Tenedonnas cerb yupexaeHus odcmyxuBaer 200 aboHeHTOB. BeposTHOCTh TOTrO, YTO B TeUEHUE
MUHYTbHI BHYTPU 3TOM CETU KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOT0, UTO B
T€YeHHe MUHYTHI OyZeT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TE€YCHHE MUHYTHI OYAET He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psaj pacrpeeneHus ciaydaiHoi BennunHel X. Hailtu maremaruyeckoe oxxujgaHue, gucrep-
CHIO M CpeiHEe KBaipaTHuecKoe oTKJIoHeHHe. [locTtpouts pyHKIMIO pacnpeeeHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlns HempepbIBHOM CllyyailHOM BeJMYMHBI 3a/laHa (YHKLUS pacHpeeseHHs F(X). Tpebyercs

HaWTH IJIOTHOCTH paclpeseseHus f(X), MaTEeMaTHUYECKOE OKUJAaHUE, AUCIEPCUI0, CPEIHEE KBal-
paTHyecKkoe OTKJIOHEHHE. BBIUMCINTE BEPOSTHOCTh TOTO, YTO OTKJIOHEHHE CIy4alHON BEITMYHMHBI
OT €€ MaTeMaTHYeCKOro OXHJIaHUs OyAeT He Ooyiee CpeHero KBaJpaTuueckoro oTkioHeHus. [1o-
CTPOUTH rpa@uK (yHKIIHH.

0 ,  Xx<0
F(X) =11 (1-cos2x) L 0<x<Z
2 2

1 ' T

X>—

2

3aKOH pacnpeeseHUs: CUCTEMbl JUCKPETHBIX CIIyYalHBIX BETUYNH (X ,Y) 3amaH Tabauneii. Haiitu
KO3 QUIIUEHT KOPPesnun I, ¥ BEPOSTHOCTH MOMAaHus CITy4ailHON BETNYHMHBI (X ,Y) B 00J1aCcTh
D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

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

OK-1 - cnocoGHOCTBIO K A0CTPAKTHOMY MbILILJICHH

10, AaHAJIU3Y, CHHTEe3y

3HaTh - OCHOBHBIC NOHATHUSA M MCTOJbI Mate- | 1. q)OpMy.HI/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, IMPU3HAKOB HU3Yy4YaCMBbIX HOHHTHﬁ, HCO6XO)II/IMBIe u
MaTH4ECKOr'o aHalnsa JIOCTaTOUYHBIE YCIIOBUS) B U3y4aeMbIX pa3jienax Kypca.
2. Metoabl pacKpbITHSI HEONPEACIEHHOCTE!, BEIICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NPUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOUIbI0 nuddepeHimana; HamnucaHus
YpaBHEHHUs KacaTelbHOU NPsIMOH (TJIOCKOCTH).
4. AJ'IFOpI/ITM ITOJIHOI'O UCCJICIOBAHUA (I)YHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIHH, a TaK)Ke METOJbl MHTEIPUPOBAHHS OC-
HOBHBIX KJI1acCOB (DYHKITHIA.
6. CriocoOBbl BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB
YmMmetb - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anun u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
IPEIMETHOM 00J1aCTH 3HAHUA ¥ METO- | 3apaua 2. Beranciure npeaen mo npasuiy Jomurans lim w
JIOB MaTEMaTHYECKOr'0 aHaIN3a Il X2 x* -4
IIOCTAHOBKH M PELIEHHs KOHKPETHBIX 3ananue 3. Chopmynupyiite HEOOXOINMOE YCIOBHE IKCTpeMyMa (DYHKIUH OIHOW IepEeMEHHOM.
IIPUKIIAHBIX 3371249 Saxla:la 4. KakoB TeOMEeTpUYECKUI CMBICI OMPENIETICHHOTO UHTETpalia OT JaHHOK (YHKIIMU B JAHHOM MHTEpBaje B IeKap-
TOBOU CHCTEME KOOPJAUHAT?
Bnaners - HaBBIKAMHU HCIOJIB30BaHUs Joruue- | Ilpumepnvie npakmuueckue 3adanus

CKH BEPHO, apryMEHTHPOBAHO M SICHO
CTPOUTH YCTHYIO W MTHCBMEHHYIO pedb
Ha PYCCKOM $I3bIKE, TOTOBHUThH M PE/aK-
THPOBAaTh TEXHWYECKHWE TEKCTHI C Ma-
TEeMaTHYECKON CHMMBOJIMKONH WK (Hop-
MyJIaMH, TyOJUYHO MPECTABIATh CO0-
CTBCHHBIC M HW3BECTHBIC HAaydyHBIC pe-
3yIIBTaThl, BECTH AUCKYCCHH;

- HaBBIKAMM M METOJMKaMHU 0000I1e-

3amanne 1. Cuctematnsupyiite u 0000IIMTE BCE KIIOUEBHIE MOHSATHS M NPHEMBI PEIICHHS THIIOBBIX 3aj1a4 IO TeMe
«[IponsBoxnas» u «IIpuMeHeHne TPOU3BOIHOI ITpH MCCIe0BaHUN (GYHKIHIY. Pesynprat oopmuTe B Bue TaOIHIIHI.
3amaua 2. [lyis perieHus 3aJa4uu cleaiTe CXeMaTHIeCKUil YepTex U MoJIydnTe (GYHKIMOHAIBHYIO 3aBUCHMOCTb 110 yKa-
3aHUIO K 3amade. Haiinure o6iacTe ompeneneHus 3Tod GyHKINHU 10 CMBICTY 3a/1a4d. Beraucinre 3HaYeHUS 3TOH QyHK-
UM TIPU TPEX Pa3NUYHBIX 3HAYCHUAX aprymenta. Mccnemyiire GpyHkimio Ha HanbobInee U HanMeHblee 3HaueHus. OT-
BETHTE HA BONPOC 3aJa4H.

«CeueHnie TOHHENS UMeeT (popMy MPSMOYTONBHUKA, 3aBEPIIEHHOTO MoMyKpyroM. [lepumerp ceuenns 18 m. Ilpu xaxom
pazuyce HoJIyKpyra IUIONIab ceueHus OyeT HanboIbIen?»

OG603HaubTe pajryc NONTYKpyTa uepes ' u BhIpasute mwiomans S ceuenus kak Gpynkmmio ot V2 S =5(r).

3a11aHne 3. Ha xakoii BeicOTE HaJl HCHTPOM KPYIJIOro CTOJIa paauyca a CICAyeT IIOMECTUTh JlaMIly, YTOOBI OCBCILICH-




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

HUA pE3YJIbTATOB PCIICHUA

HOCTb Kpast croja Obita Hanbospuiei? (CaMOCTOsTENbHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH OTPEOYIOTCS JUIsl PEIICHUs TAHHOW 3a/1a4n).

OIIK-4 - roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UINH OleHMBATHh CTPOEHHE, XHMHYECKHIT 1 MUHEPAJIbHBIH COCTAB 3¢MHOI KOPbI, MOP(0JI0THY e-
CKHMe 0COOEHHOCTH U FeHeTHYeCKHe THUIIbI MeCTOPOKIeHNH TBEPABIX MOJIe3HbIX HCKONMAEeMbIX NIPH PelIeHUH 32124 10 PAIHOHAJIBHOMY M KOMIIJIEKC-
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
(hyHKIIM OJHOHW M HECKOJNBKHX TIepe-
MEHHBIX, MeTO/bl AudhepeHraIbHO-
IO WCYWCIICHHS HCCIIeOoBaHUs (DyHK-
LU, OCHOBBI YUCJICHHBIX METOAOB BbI-
YHCJICHUS ONPEAEICHHBIX HHTEIPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANTbHBIX YPaBHEHHNH U Me-
TOJBI MX PEILICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MAaTEMATHUYECKON CTaTUCTUKU

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

1.

CoNoOR~WN

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

Onpenenurenu I u Il nopsaakos. Onpenenurenu N nopsaka U UX CBOMCTBA.

Cucrtembl nuHeHHBIX anredpanueckux ypasueHuid (CJIAY) u ux 3anuch B MAaTpUYHOM BUJIE.
OO6partHasi MaTpUIIa U €€ BEIYHCIICHUE.

Pemenus CJIAY MaTpU4YHBIM METOJOM.

®opmynsl Kpamepa

CkasipHOE IPON3BEACHHE IBYX BEKTOPOB M €T0 CBONCTBA.

BekrTopHOe npou3sBeieHre IByX BEKTOPOB U €T0 CBOICTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHAIUTUYECKON FeOMETPHH, IPUMEHEHUE BEKTOPHBIX IPOU3BEICHUI.

. Ipsimas Ha mnockocTu. Pa3nuyHblie BUABI ypaBHEHUH NPSMOH Ha IIIOCKOCTH.

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTossHUE OT TOUKH O IPSIMOU Ha IUIOCKOCTH.

. OnnuIc u ero cBoicTaa.

. I'unmep6ona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTBa.

. IImockocth B mpocTpaHcTBe. PaznuuHble BUIbl YPAaBHEHUM IJIOCKOCTH B IIPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PacCTOsiHUE OT TOUKHU JI0 IUIOCKOCTH.

. Ipsimas B npocTpaHcTBe. PaznuuHble BUABI ypaBHEHUH NPSIMOI B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. @ynkums. Crioco0Os! 3aganus. O6nacTs onpezneneHus. OCHOBHBIE 31eMeHTapHbIe (YHKIMH, UX CBOWCTBA, IPaUKH.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHOCTH. OTHOCTOPOHHIE MPEHEIIHI.

. beckoneuno mansie n 6eckoHEUHO O0bIINE (QYHKIUH, CBSI3h MeX Ty HUMH. CBOiicTBa 6ECKOHEYHO MaNbIX (yHKIHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneneHHOCTEN.

. 3aMevaTenbHbIe TIPEeIebl.

. CpaBHeHHE OECKOHEYHO MaIbIX (YHKINH. DKBUBAJIICHTHBIE OECKOHEUYHO Mable (PYHKIIMH 1 OCHOBHBIE TEOPEMBI O

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

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOYKHM pa3pbiBa U UX KiIacCH(pUKaIIHS.

29. [IponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

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

31. IIpon3BomHast CyMMBI, pa3HOCTH, IPOM3BEACHU, YacTHOTO (yHKIui. [Ipon3BomHas cI0XKHOI 1 00paTHON (HyHKIIHH.

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

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepenunan pyaxmun. ['eomerpudeckuit cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHuanax.

35. [Ipumenenne auddepernnana kK mpuOIHKEHHBIM BEITHCICHUSM.

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

37. Ipauno Jlonurans.

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

39. Haubosnbliiece 1 HANMEHbIIICE 3HAYCHUS (DYHKIIMU Ha OTPE3KE.

40. Beimykiocts rpaduka Gpynkunu. Toukn nepern6a. Heodxoaumoe 1 10cTaTOYHOE YCIOBHUS TOYEK Ieperuoa.

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

42. TlepBooOpasHas. HeonpeneneHHbIi HHTErpal 1 ero cBoicTBa. Tadimna OCHOBHBIX HHTETPaJIOB.

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

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

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

46. BpluncieHue ONpeJelIeHHOTO HHTerpaja (3aMeHa NepeMeHHOM, HHTerpUpoBaHKe Mo YacTsiM). IHTerpupoBaHue 4eT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpe/ienax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

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

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

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSKA, MX TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. IuddepenumpyemMocTs U noiaHbIH auddepennuan GpyHkuun. MaBapuaHTHOCTD (POPMBI OJTHOTO AuddepeHuaia.

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

54. TpousBoaHas cinoxxHoit pyHKkuuK. [ToHas npon3BoHas.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKINHU IBYX epeMeHHBIX. Heo6xoanMoe 1 T0CTaTOYHOE YCIIOBHE IKCTPEMyMa.

58. Hawubosnbiiee 1 HanMeHbIIEe 3HAYCHUS (GYHKIIUU B 3aMKHYTOM 00J1aCcTH.

59. uddepennmnanbuple ypaBHEHUs: OCHOBHBIE MOHATHSL. 3a/1a4H, IPUBOJSIIHE K TU(epeHaIbHBIM YPaBHEHUSIM.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-

HUsA

OneHouHble CpeCTBA

60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

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

Teopema cylecTBOBaHUS U €JMHCTBEHHOCTH pemeHus i GepeHnanbHOro ypaBHEHUs.

VYpaBHEHUS ¢ pa3aeaAIOIUMUCS TEPEMEHHBIMU.

OnHopoanble nquddepeHnmansHble ypaBHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, 1ONYCKAOLIe NOHWKEHUE MTOPsAKa.

Jluneiinple mudQepeHnaIbHbIe ypaBHEHUS BEICIINX MopaakoB. UaTterpupoBanme JIOAY ¢ mocTosHHBIME KO3 Pu-
LUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHJY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocTossHHBIME K03()(DUIIMEHTAMH ¥ IPABOU YaCThIO CIIEHUAILHOTO BU/IA.
Cuctembl muddepeHnansHbpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH pelieHusl. MeToJ| HCKITo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.

2 Kypc JieTHsis ceccusi (AIK3aMeH)

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHs, COUETAHHSL.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHIE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIEHHS XOTS ObI OJTHOTO COOBITHSI.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

Cxema bepnyium, popmyna bepHyiuu, HauBeposTHelIIee YUCIIO MOSBICHHU coObITUS A B cxeMe bepHyiun.
[MpubamxenHsie hopmyiisl B cxeme bepryiun.

JluckpeTHas cirydaiiHasi BEJIMYMHA U CIIOCOOBI e€ 3aanust. OYHKIUS pacipeaeIcHuUs.
MaremaTHueCcKOe OXKUIaHUE AUCKPETHOM ClIy4yallHOW BEJIMYKHBI U €r0 CBOMCTBA.

Jucriepcrst ANCKPETHOM CITydaifHOM BenMUMHBI M €€ cBoicTBa. CpeHee KBaJpaTHUeCKOe OTKIOHEHHE.
HenpepsiBHas ciydaiinas BennurHa. CBoMCTBa GYHKIIMH pactipeieIeHusl.

I11oTHOCTH BEPOSATHOCTH HENPEPLIBHOMN CIy4aiiHOW BEIUYMHBI U €€ CBOUCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CYYalHBIX BETHUUH.

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

VYmers

pemaTte 3aJa4yu 1[I0 HU3Yy4YaCMbIM

TCOPCTUYCCKHU pa3JaciIaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHnrnanbHbIX

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

OneHouHble CpeCTBA

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

o 2 e %)

2. PemuTh cUCTEMBI TMHEWHBIX anreOpandyecKuX ypaBHEHHH 1o ¢opmynam Kpamepa, MaTpUYHBIM METOIIOM, METOJIOM
l'aycca:

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

(13:6), A(221), A(-501), A (—46;-3).

Haittu: 1) nuny pebpa Ah, ; 2) yrou Mexay pedpamu Ah, u AA ;

3. JlaHbl KOOpAMHATHI BEPLIMH MHPAMHIBI A1A2A3A4 AL

3) yrox MexIy pedpom AA, U TPaHBIO Al ;  4) Wwiomanp rpaHu Al 7 5) o0BeM mupaMuUbL.
B tpeyronsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTu AUHY BBICOTHI U3 BEPUINHBI A.
Harmmcats KaHOHHYECKHE U MTApAMETPHICCKHE YPaBHEHHUSI IPSIMOM, poxosmieit yepe3 Touku M(2,1,-1) u K(3,3,-1).
CocTaBuTh ypaBHEHHE IIOCKOCTH, poxosiieit yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloxazate, 4TO IpsAMBIE apaylIeIbHbI:

X+y—-z=0
x+2 _y-1 1z
3 2 1, X-y-52-8=0
8. Brrunciure npeenst:
. 1+4x—x* . 3x-arcsin 2x J2x—1-—
a) Ilm%;@ IlmgaLs;B) IimM-
x>® X +3X° 4 2X x>0 COS X —COS” X x—3 x—3

No ok~

9. Haiimure dy o pymii: a) y = e ) | X = 02
dx y = In(sin 2t)

10. BerauciuTh: (1— i)zg.
111. HaiiTu HeonpeaenéHHbIA HUHTErpa. a)fsin 3X-cos 5xdx , 6) J' 1-cosx ax B j(2x+5)~exdx.
(x—sinx)*

xdx

V20
12. BeI4ucauTh ONpeaeaeHHbIN HHTErpal j .

p P >
2 Vx°+5
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2
13. Haiitn momans Qurypsi, orpanndennoil mmmmsvum: X =4, y° =4X.

_fog_v2 _ 2 3
14. Haiitu 1 moCcTpOUTH 001aCTh ONpeAeNeHus QyHKINN U=y9=-X"—y" +(x-y) .

3 .
15. Haittu mosaeiit ubdepennuan ¢ynkmun: £ = X Iny —sin2xy.
16. HaiiTu 4acTHble NMPOU3BOJHBIC MEPBOTO MOpsaka GyHKIuU: Z = 5x2y3 + In(x + 4y)

17. HanimcaTh ypaBHEHHE KacaTeIbHOH IIOCKOCTH H HOPMAJH K MIOBEPXHOCTU Z = 4/ X%+ y2 B Touke (3, 4, 5).
18. Pemmre 3amauy Komm: Y C0os® Xdy = (y2 +l)dX, y(O) =0.

19. Haiire obmee pemenne auddepenimansroro ypapuenus Yy’ + y' = e?*,
20. Pemuth 01HOpOAHYIO cUCTeMY AU GepeHINaIbHBIX YPaBHEHHIH:
x'=6x—y,

{ Vv =x+4y.
21. llpm mocraBke ¢ 3aBoga Ha 6azy 1000 pagroONpHEeMHHUKOB, Y 55 BHIIUIA U3 CTPOs Jamibl. HailTh BEpOsSTHOCTH TOTO,
YTO B3SITHIN HAayJady IPHEMHHK Oy/eT NCTIPaBHBIM.
22. IlpuHnMaeM BepOSTHOCTH POXKACHUS MaJTbYMKa M JEBOYKM paBHBIMH. HaiTn BeposTHOCTE Toro, uto cpeau 10 HOBO-
POXIECHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: [ 01]02]03]02]02
BBIYUCIIUTh €€ MaTEMATHYECKOE OXKHUIAHNE, TUCIIEPCHUIO U CPEJIHEE KBAIPATHYECKOE OTKIIOHEHHE.
24. lana GbyHKIMS pacrpeesieHus] HeNPephIBHOM CiTyuaifHOM BeTHYMHBI X
0 npu x<0
0,25x*(x+3) mpu O<=x<=1

F(x)= 1 npu x>1

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

Mx, Dx, JX.

Bnanets

- MPaKTUYECKVUMH HABBIKAMH HCIIOJb-
30BaHUS MAaTEeMaTHIECKUX MOHATHHA 1
METOZOB (M3y4aeMbIX Pa3JesIoB MaTe-

Ilpumepnvie npuknaousle 3a0auu u 3a0anus

3angaua 1. [IpoBeputs, Jiexat 1 TOUKH A(l; 0; 1), B(4; 4, 6), C(Z; 2, 3) u D(lo; 14; 17) B OJIHOM MJIOCKOCTH.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

MaTHKH) TIPH PEHICHUN TIPUKIIATHBIX
3ajady,

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

- croco0aMu OIICHUBAHUS 3HAYMMOCTH
Y TIPAKTHYECKON MPUTOTHOCTH TONY-
YEHHBIX PE3yJIbTaTOB

3amaua 2. [Ipu nmoctpoeHun BUcs4ero Mocra yepe3 peuky «Tuxas» W BBISICHEHUH HAJIE)KHOCTH COOPY)KEHHSI, CTYICHTHI
CTPOHOTPSAa CTOJIKHYJIUCH C PEILICHUEM ClIeIyIoIeH 3a/1auu:

Tpoc, noABeIIeHHBIN 3a J]Ba KOHIIA HA OJJMHAKOBOW BBICOTE, MMeeT (opMmy ayru napaboibl. PaccrosiHne Mexay Toukamu
KperieHus paBHO 24 M. ['myOuHa mpormba Tpoca Ha pacCTOSHUH 3 M OT TOYKM KperwieHus paBHa 40 cMm. Ompenenutsb
rIyOuHy nporuda Tpoca MmoceperHe MeXIy KPeIUICHUSIMU.

3anaya 3. Haiitu paboty cuisl F= (l' 2, 5) JIEKTPOCTATHYECKOTO IOJISL, TIO MIEPEMELICHHUIO HJIEKTPHUECKOTO 3apsiia u3
TOYKH Ml = (0’ 4 2) B TOUKY M2 = (4’ 7 4).

. X—COSX

lim ———

X—0

3aganmue 4. [Tokaxure, 9TO TpeIen
JIPYTHAM CIIOCOOOM.
3aganme S. 3aBUCHMOCTD IIyTH OT BPEMEHH IIPU TNPSIMOJIMHEHHOM MIBIDKCHHHM TOYKH 3aJaeTCs ypaBHEHHEM

X+COSX He MokeT OBITH BRIYHUCIICH 10 TpaBmuty JlomuTansa. Hafinure sToT mpenen

3 2
S==t"+2t° —3,rne S-nyts B M, a t Bpems B c. BerumciuTe ee CKOPOCTH M yCKOpeHHe B MOMeHT BpeMenn { = 4C

2
x)=3-x" " Xn = .
3amaua 6. K rpaduxy pyHkumu flx) B €ro Touke ¢ abciuccoit 0 ]npOBeneHa KacaTenabHas. Haitu miomaas
TpeyroJibHUKa, 00Pa30BaHHOTO KACATEIbHOM U OTPE3KAMHU, OTCEKAEMBIMH €H0 Ha OCSIX KOOP/HHAT.
3amaua 7. B mapke arrpakuunonoB ropojga N OJMH U3 OTPE3KOB TPAECKTOPUHU JBIKCHUS M0€3[a B «AMEPHKAHCKHX rOp-

y CS(t) = Asin(wt+ @,)
Kax» MPEJICTABISIET COO0M CHHYCOUY: 0/ rme 4, ¢, 1 @ — U3BECTHBIC YUCIIA.
Omnpeenuth yroj HaKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiuona JI. B MOMEHT BpeMEHH t; ero IBMYKEHHS 10 3TOMY OT-
pe3Ky.
3ananne 8. [logymaiiTe, C TOMOIIBIO CPENICTB KAKOTO pa3/ieNia MaTeMaTHKU MOXKHO PEIUTh CIESIYIOUIYIO 3a1aqy.
«Jlnst yOOpKHM CHera Ha yJMIax ropojia UCIOJb3YIOTCS CHeroyoopouHsle Mamiabl. OHU paboTaroT B TEYCHHE CBETIIOTO
BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSHHOI CKOPOCTBIO YOOpKH cHera 400 (M*/4). 3MeHeHne 06beMa CHEra, BBIa1a-

95 o0 -5, S@)
dt rae — 00BbeM

cHera (B M°), BBITABIIErO 3a Bpems t (B yacax), 0<7<24. B yomenr spemenn ! =0 ma ymuuax ropoza nexur 1000 M

S(I) »

OIIETO Ha yJHIBI ropoJia B ropo/ie¢ B TCUHCHUEC CYTOK, MOXKHO OIMUCATh YPAaBHCHUCM

cHera. YCTaHOBHTE COOTBETCTBHE MEXIY BpeMeHeM t 1 00beMOM CHera, JIeXKAaIero Ha YIUIax ropoaa
CocCTaBbTe MAaTEMAaTHYECKYIO MOJICIb dTOW 3a1a4M U PEIInTe e€.
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0) Ilopsinok nmpoBeaeHNst MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPUH OLlCHUBAHMS:

IIpomerxyTouHas aTTecTanus N0 JTUCUMIUIMHE «MaremaTuka» BKIIIOYAeT TEOPETHUYECKHE BOIIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTh YPOBEHb YCBOCHMSI OOyUYaAIOLUIMMUCS 3HAaHUHU, U IPAKTUYECKUE 3a/1aHNUs, BbI-
SBJISIIOIINE CTENIEHb CPOPMHUPOBAHHOCTU YMEHMH U BIAJieHUH, TPOBOIUTCA B (hopMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

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

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

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

- 3a4eT He CJaH, €CIM pe3ysbTaT 00y4eHUs HE JOCTUTHYT, OOydaroluiics He MOXET MoKa3aTbh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS HH(POPMAIIUK, HE MOXKET IMOKa3aTh UHTEIIEKTYyalb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

Iloxa3aTenu U KpUTePUH OLICHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O00y4aroIUIiCs IEMOHCTPUPYET BBICOKHH YpOBEHb C(HOPMHPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE yIeOHOTo MaTepuaia, cBo0o -
HO BBIIOJHSET MPAKTUYECKHE 3a/laHusl, CBOOOJHO ONEpUpYeT 3HAHUSIMHU, YMEHUSIMH, [IPUMEHSET UX B
CUTYalUsIX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OILICHKY «XOPOII0» — 00yYaIoUIMiCs 1EMOHCTPUPYET CPeAHUN YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIM: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JONMYCKAIOTCS HE3HAUYHUTENIbHBIC OMIMOKHM, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAJIUTUYECKUX ONEpaLusiX, epeHOoce 3HAHWN U yMEHUIl Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI[1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCs JIEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe KOHTPOJIbHBIX MEPONPUATUI JOMYCKAIOTCS OMIMUOKH, POSIB-
JsieTCsl OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHH, HAaBBIKOB, O0YYaIONIUIICS UCTIBITHIBAET 3HAUUTEIbHBIE
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE Ha HOBbIE CUTYALINH.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIuiics 1eMOHCTpUpyeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepuasa, TOMyCKaeT CyIIECTBEHHbIE OIINOKH, HE MOXKET [0Ka3aTh WHTEIIEKTyallb-
HbIE HABBIKM PELICHMSI POCTHIX 3a4a4 WM HE MOXET MOKa3aTh 3HAHUS JJa)Ke Ha YPOBHE BOCIIPOU3BEIE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOHO-MeTOoAnIecKoe U TH(OPMAIIMOHHOE 00ecIeueHne TUCITUILTHHbBI

a) OcHOBHas UTEpaTypa:

1. [unaues B. C. Boiciias maremaruka: yueonuk / B.C. Illunayes. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsiciiee oopazoBanue). — WwWw.dxX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: ISl aBTOPU3. TOJIb30BaTENEH.

2. Marematuka: yae0. mocodue / 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: UHOPA-M, 2019. — 496
c.— (Bpicmee oGpazoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. - Tekct: 3I€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Peskum mocTyma: st aBTOPH3. MOJIb30BaTE-
nei.

0) JonmosiHuTEIbHAS JIUTEpaATypA:

1. Teopus BeposATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKa: YuebHoe mocobue / buprokxosa JL.I'.,
Bo6puk I'.U., MatseeB B.U., - 2-¢ uzn. - Mocksa: HUL MH®PA-M, 2017. - 289 c. (Bricuree 06pazo-
Banue: bakamaBpumar) ISBN  978-5-16-011793-5. -  Tekcr: onektponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Pesxum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.

2. MaremaTHka B mpumepax u 3amayax: yue0. mocobue / O.M. [lertapesa, JL.H. XKypbenko, I".A.
Huxonosa, H.B. HukonoBa, C.H. Hypuea. — Mocksa: UH®PA-M, 2019. — 372 ¢. — (Bsicmiee 00-
pasoBanue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr: »snekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.
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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. Jauko, A.T. Ilonos, T. 5I. KoxxeBHukoBa. - M.: Breicmas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHUK: B 2 vactsx / .M. duxrten-
ronell. — 11-e usn., crep. — Cankr-llerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcT : 3IeKTPOHHBIN // DIEKTPOHHO-OMOMMOTeUHas cuctema «Jlanpy : [caiT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Juist aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaMKM3a: yueOHUK: B 2 vactax / .M. duxrteH-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 21eKTPOHHBIN // DNEKTpOHHO-OMOMHoTeuHast cuctema «Jlanpy @ [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparenus: 06.10.2019). — Pexum pocrtymna: s
aBTOPU3. NOJIb30BATEINECH.

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

B) MeTOAMYeCKHe YKA3aHUS

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

2. Axmanosa, 3.C. Heonpenenennslit unrerpain: Terpanb-koncnexkt — MI'TY, 2008. — 23 c.

3. Baxpymesa, 1.A. Kpussie u nosepxuoctu 2 nopsiaka. [lomsipaas cucrema koopauHar. [IpakTu-
kyM — Marauroropck: I'OY BIIO «MI'TY nm. I''M. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIIMI KOMITJIEKCHOTO IEPEMEHHOTO: MeToIn4ecKne yKa3aHus 1 Ba-
pUaHTBl MHIMBUIYaJIbHBIX 3aJlaHUN Ul CTYIEHTOB BCeX crenuanbHocTeil — Marnuroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

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

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

7. I'yruna E.M. JlaGopaTopHsblii npakTikyM 1o cratuctuke ¢ npumenenuem EXCEL: Mertoa. ykas.
JUIsi 1abOpaTOPHBIX padoT Mo MaTeMaTH4eckoil craructuke.- Marautoropck: 'OY BIIO «MI'TVY um.
I"'". HocoBa», 2009 — 40 c.

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

9. Makcumenko, M.A. CoObiTust 1 BeposiTHOCTh. YacTh 2: Meton. yka3. - Marautoropck: ['OY
BIIO «<MI'TY um. I''1. Hocosan, 2010. — 25 c.

10. Masuenko, E.II. TlpomsBomnas u muddepeniman ynkmun. I[Ipaktukym.- MarHUTOrOpCK:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

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

12. CaBymkuna H.®. Komounaropuka. Coositie u BepositHOCTh. Yacts |1 KomOuHaropuka. An-
redpa coObITuii: MeToa. ykazaHus Mo AucuuIuiHe «MaTemaTuka» Ui cTyleHToB | Kypca Bcex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHBbIE PECYPCHI:

1. Akmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUHU K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nocoodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 a51eKTpoH. ONT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — Makpoo6wekT. — CBefeHus nocTymnHbl Takke Ha CD-ROM.

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

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

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

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

5. Bynbruesa C. B. MaremaTHka: npenensl 1 HEMPEPbIBHOCTH (PYHKIMH 0IHOM nepeMeHHOo. [Ipak-
TUKYM [DneKTpoHHBIN pecypc]: yuebHoe nocodbue / C. B. bynbrueBa; MI'TY. - Marautoropck: MI'TY,
2017. - 1 snextpoH. onrt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - MakpooonexT. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepennuanbubie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 31€eKTpOH. ONT. IUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. W3ocora JI. A. OcHOBBI MaTEMaTUYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue.
Y. 1. InddepenunansHoe ucuncienne Gyunkuun onanoit nepemennout / JI. A. M3zocosa, JI. A. I'payesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrposn. 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. @yHKIINH HECKOIBKUX MEPEMEHHBIX [ DIEKTPOHHEBIN pecypc] : yueOHoe moco-
oue / B. A. Koporeuxkas, 1O0. A. U3sexos ; MI'TY. - Maruutoropck : 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 W MaTeMaTHYECKasl CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE MTOCOOHE | IpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. M3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Marautoropcek : 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 obecnieuenne u UHTEpHET-pecypehl:

Haumenosanue I10 No noroBopa Cpox neiCTBUS TUIICH3NH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 6eccpouHO
Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020
Security JUTS Om3Heca-
CranpapTHbli
7Zip CBOOOIHO PACIIPOCTPAHIEMOE 0eccpoyHO

2. wuHbopmarmoHHbie cetu HTEepHET:

1) Poccwuiickast rocymapctBenHast ondmuoreka [Dnexrponusiii pecype] /Lentp uradopm. TexHomo-
ruii PI'b; pen. Bnacenko T.B., Web mactep Koznoa H.B. — Dnekrpon. Jlan. — M.: Poc. T'oc. 6-ka,
1997. URL.:http://www.rsl.ru/, ceo6oansbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.
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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
http://www.rsl.ru/

2) Poccuiickas HanoHanbHas OubanoTeka. [DnekrponHslid pecype] / —URL: http://www.nlr.ru .
S3.pyc.

3) T'ocynapcrBeHHas myOaMyHas HaydyHO-TeXHHYecKash Oubiamoreka Poccun [DneKTpoHHBIA pe-
cype] / — Pesxkum mocryma: http://www.gpntb.ru , ceo6oambIit.— 3ari. ¢ akpana. S3.pyc .

4) Public.Ru - my6nuunast untepHeT-6ubdarnorexa URL:http://www.public.ru/ .

5) Crynenueckas Oubmuorexka [DiaekTpoHHbIH pecype]. — Pexum  mocryma:
http://studlib.com , cBoGoHBIH.— 3ari. ¢ 3KpaHa. S3. pyc., aHIIL.

6) KommbroTeppa: Bce HOBOCTH MPO KOMITBIOTEPBI, JKEJI€30, HOBBIE TEXHOJIOTHH, HH(OP-
MallMOHHBIE TEXHOJOTUHU [DNeKTpoHHBIN pecypc]. — [lepuoanueckoe snekrponHoe MuTepHer-u3ganue

http://

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

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

9 MaTtepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI

MaTCpHaHBHO-TGXHquCKOC o0OecIieucHue JUCHUIINIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Y4eOHble ayTUTOPUH I TPOBEACHUS
3aHATHUH JIEKIIMOHHOI'O THUIIA

Jlocka, MyJIbTUMEMIHBIC CPECTBA XPAHSHHUS, IEPEAaYd |
npeJCTaBICHUs HHPOPMALTUU

Y4eOHble ayTUTOPUH I TPOBEACHUS
MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHJMBHUIYaJIbHBIX KOHCYJIbTALIMM, Te-
KYIIEro KOHTPOJISI U MPOMEKYTOYHOM
aTTecTalfu

Jlocka, MyJbTUMEMIHBIN IPOSKTOP, IKPaH

Kommuiekc MeToanueckux pa3padoTok (pa31aTouHOro MaTepu-
ajla ¥ METOJIMYCCKUX yKa3aHHi ) M\MIM KOMILIEKC TECTOBBIX
3aIIaHI/H\/JI AJId ITOATOTOBKU U MPOBCACHUA IMTPOMECIKYTOUYHBIX U
pYOEKHBIX KOHTpOJIEH

IloMmenienus I CaMOCTOSTEIHLHON
paboThl yyammxcs

[Tepconanbhbic KOMIBIOTEPHI ¢ TakeTrom MSOffice, Beixogom
B VIHTEpHET U ¢ I0OCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCHTETA

[Tomemienue st XxpaHeHus: U npodu-
JAKTHUYECKOTO O0CIyXHBaHUSA Yy4eo-
HOTO 000PY0BaHUS

[Ixadsr a1 xpaHeHUs: yueOHO-METOIUYECKON JOKYMEHTAIINH,
yueOHOT0 000PYIOBaHMS U YUeOHO-HATIISIHBIX TOCOOUH
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