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O 10 HampaBJIeHHIO IOJrOTOBKH 08.03.01

Ha ocuose ®I'OC B
Pa6ouasi mporpaMma COCTaBJICHa 12.03.2015 ., N 201.

CTpOMTEIBCTBO, YTBEPIK/ICHHOTO NPHKAsOM MOwuH PO or

Pabouyast mporpamMma paccMoTpeHa 1 0J100peHa Ha 3acefanuu kadeapsl Buicuiet  mamemamuku
«5» cents6ps 2017 r., mpotokos Ne 1.

3aB. kadeapoi / / E. A. Tly3ankosa /
(noonugb)

Pabouast nporpamma o100peHa METOAMYECKOH KOMMCCHEH  Hncmumyma ecmecmeosnanus — u
cmandapmuzayuu «25» centsops 2017 r., mpotokon Ne 1.

[pencenarenb "/ /W.10. Me3un/

(noonuc

2
Vs

CorsacoBaHo:

3aB. kadenpoit [Ipoexmupo6anus 30anull U CMPOUMEIbHBIX KOHCMPYKYU

—/ A.JL. Kpnwan /

Pabouasi nporpamma coctapiiena: ctapuni npernojaasare/is kad. Boicuiei maremMaTuku
-
¥ TVe) 4 | 1/ N HarATERS /
bl_ _L_(vy_v#__a_ U.B. I'naroneera
(n¥onuce)

Penensent: HomeHT Kad. [IpuKIanHoi MaTeMaTHKH 1 HHPOPMATHKH, K.(.-M.H.

/Z / J1.B. CmupHoBa /

(noonucs)



JIner perueTpanuu H3MeHEHHH H JOTIOIHEHHI

METOIHYECKOM H MaTepualbHO-
TEXHHYECKOM 00eCIeYeHUH AUCIHUILIHHBI

npotokosx Nel

Jara.
Ne Paznen Kparkoe coneprxanue Ne nporokona HO:;Z;HBHCB
I/ | mporpamMMel H3MEHEHHS/IOTIOTHEHUS 3aceflaHus 1
Kadeapoii
Kadeaps
1 5,6,7,8 AxTyanu3anus yae6HO-METOHYECKOTO 05.09.2018
obecneveHus nporokon Nel Q@
2 89 AKTyanu3anus cBeJIeHHH 0 yye6Ho- 03.09.2019
METOHYECKOM H MaTepHaIbHO- npoTokoi Nel
TEXHHYECKOM 00eCIIeYeHHH UCIHITIMHEI
3 8,9 AKTyanu3anus CBeIeHHH 0 yueGHo- 01.09.2020




1. Ileau ocBOeHMSI AUCHHUILINHDBI

LensiMu OcBOEHMS AUCHUIUIMHBL «MaTeMaTHKa» SBIAIOTCS: (OPMUPOBAHHE Yy OO0YyYaromIuXxcs
OOMICKYNBTYpPHOW  KOMIIETEHIIMM, BKIIIOYAIONIEH  O3HAKOMJICHHE  OakajiaBpOB C  OCHOBHBIMHU
MaTEMaTHYECKUMHU TOHSATHSIMH, BOCIIUTAHUE BBICOKONM MaTeMaTHMYeCKOW KYJIbTYpbI, Oa3upyromieics Ha
WCIIOJIb30BAHUM OCHOBHBIX 3aKOHOB MAaTEMAaTHKH B TPO(ECCHOHATBHOW NIEATEIHHOCTH, IPHUBHTHE
HABBIKOB COBPEMEHHBIX BH/IOB MAaTEMaTHYE€CKOI'O MBIIUICHHUS, UCIIOJIb30BAHNE MaTEMaTHYECKUX METO/I0B
U OCHOB MAaT€MaTH4YEeCKOTO0 MOJCIUPOBAaHUS B MPAKTHUUYECKON NEATEIHHOCTH, BhIpabOTKa y OakalaBpoB
YMEHHS MPOBOJUTH MaTeMaTHUYECKU aHaIu3 MPUKIAJHBIX 33a/1a4 U OBJIa/JIeHHEe OCHOBHBIMH aHAJUTUKO-
F€OMETPUYECKUMH METOJIaMU UCCIEAOBaHUS TaKUX 3a]1ay.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl
NMOAr0TOBKH (aKajiaBpa

Huctunnuua b1.5.09 MaremaTika BXxoauT B 6a30BYyI0 4acTh 0510Kka 1 06pazoBaTeIbHON MPOTPaMMBbL.

OcBoeHHE JaHHOW AMCIUIUIMHBI TMPEANOJaraeT, 4YTo B PE3YJIbTaTe M3YyUYEHUs IIKOJBHOTO Kypca
MaTEeMaTHKU 00yYaroImuics uMeeT cOpMUPOBAHHOE MIPEJICTABICHUE O MaTeMaTHKe KaK YHUBEPCAIbHOM
SI3bIKE€ HAyKH, 00 WIEsAX M METOJIaX MaTEeMaTHKH, BIIAJICET MAaTEMAaTHYECKUMH 3HAHUSAMH U YMEHUSIMH,
cooTBeTcTBYyOomUMU DenepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOI'O CTaHAapTa OOILIero oO0pa3oBaHUS,
HUMEET Pa3BUTOE JIOTUIECKOE MBINIICHUE, IPOCTPAHCTBEHHOE BOOOpakeHne, 00J1a1aeT BRICOKUM YPOBHEM
ANTOPUTMHUYECKOUN KYJIBTYPBHI.

3HaHu, OJy4eHHbIE 00y4aeMbIMH 0 AucHuIuInHE «MaTemMaTuka, HeloCPeICTBEHHO HCTIONb3YOTCS
MIPY M3YYCHHUH JUCIUIUINH 0a3oBoro mukia: «®Dusmkay, «Teopernueckas mexanuka», «MHbopMaTukay,
«ConpoTuBiieHHE MaTtepuanoBy, «I'eone3us».



3. Kommnerenuuu ody4aroierocsi, popMmupyembie B pe3yaibTaTe 0CBOCHUSI
AUCHUILIMHBI U IUIAHUPYeMble pe3yabTaThl 00y4eHust

B PE3YIbTATC OCBOCHUA AWCIHILINHBI «Maremaruka o6yqa}ou11/11710>1 JOJIDKCH 06J'IaIlaT]':>
CJICAYIOIUMU KOMIICTCHIIUSAMMU:

CTpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIM U

OIIK-1 — ciocoOHOCTHI0 HCIO0JIL30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX THCIUILINH B
npodeccHoHAIbHOM 1eSITeJILHOCTH, IPUMEHATH METOAbI MATEMATHYECKOI0 AaHAJIN3A U
MaTeMaTHIeCKOro (KOMIBLIOTEPHOT0) MOAEIHPOBAHNA, TEOPETHYECKOTO 1 IKCIIEPHMEHTAILHOTO
HCCJIe0BAHUSA

3HaTh - OCHOBHEIE MTOJIOKCHUS TEOPUH MIPEICIIOB U HETIPEPBHIBHBIX (QYHKIMH, rpad)uKu OCHOBHBIX
AJIEMEHTApHBIX (YHKIIMIA U UX CBOHCTBA,

- OCHOBHBIE TeopeMbl TuddepeHINaTBHOI0 U HHTETPAIBbHOTO UCYUCIECHUS GYHKIUH OHOM
Y HECKOJBKHX TEPEeMEHHBIX, METOAbl AU((EpEeHIIHMATEHOTO HCYHUCICHUS MCCIeOBaHMS
GbyHKIHA,

- OCHOBHBIE THITbI OOBIKHOBEHHBIX AU (hepeHIINaIbHBIX YPAaBHEHUH U METOABI MX PELICHUS,
- OCHOBHbIE MOJIOXKEHUS TEOPHH YHUCIIOBBIX U QYHKIHMOHAIBHBIX PSIIOB, panoB Pypsbe,

- OCHOBHbIC MOHATHSI TEOPUU (PYHKIMH KOMIIJIEKCHOTO IEPEMEHHOT 0,

YMmeTh —  pemiath 3aa4y IO U3y4aeMbIM TEOPETHUYECKH paseliaMm;

— CTpOUTh MaTeMaTHYECKHEe MOJENHd y4eOHBIX 3ajgad, oOCyKIaTh CIOCOOBI
3¢ GEKTUBHOTO PEIICHHUS; ONMPEesiTh SPPEKTUBHOCTh PEIICHUs 3a[auu, MOTYYEHHOTO C
HOMOIIBIO YHCIIEHHBIX METOJIOB;

- pacmiozHaBath 3((HEeKTUBHBIE PE3yNbTaThl 00PAO0OTKH IKCIIEPUMEHTAIBHBIX JaHHBIX OT
HeAPPEKTUBHBIX

Bnaners - IPaKTUYECKUMH HAaBBIKAMH HCIOJIb30BAHMS MAaTEMAaTHUECKUX MTOHITUH U METOJIOB
(M3y4aeMBbIX pa3/ienoB MaTeMaTHKH) PU PELICHUH NPUKIaIHbIX 33/1a4;

- HaBBIKaMU 0000IIEHNUS pe3yIbTaTOB PELICHUS, PE3YIbTaTOB 00paObOTKH
CTaTUCTUYECKOTO IKCIIEPUMEHTA;

- croco0aMy OLIEHUBAHUS 3HAYMMOCTH M MPAKTUYECKOW MPUTOTHOCTH MOTYYEHHBIX
pe3ysIbTaTOB




4. CTpyKTYpa U cofepKaHHe TUCHUILTHHBI
OO01mmas Tpy10eMKOCTh TUCIUIUTHHEI cocTaBisieT 10 3aueTHbIX enuHuI, 360 akaj. 4acoB, B TOM YHUCIIE:

—KOHTaKTHas padota — 205 akaj. 4acoB:
— ayautopHas — 195 akajn. yacos;

— BHeayaurtopHas — 10 akazn. yacoB
— camocTosTeNbHas padota — 83,6 akaj. yacoB; (MHTEp 34 4acoB)

— IIOJITOTOBKA K dK3aMeny — 71,4 akan. daca.



Pazpgen/ rema
JIACITUILTHHBI

Cemectp

KOHTaKTHas1 paboTa

AynutopHas

(B akaz. yacax)

JIEKIAHA

nabopar.
3aHATHS
IPAKTHY.

3aHATUA

CamMmocroarenpHad

pabora (B akas,.

Jacax)

Bua camocroAaTe IbHOHR
paboThI

®opma Teky1ero
KOHTPOJIA YCIIEBA€MOCTH U
IIPOMEKYTOUHOM
arrecTanuu

Koz ¥ CTpyKTYpHBII
3JIEMEHT

KOMIIETEHII U

Pa3nes 1. BBenenne B MaTeMaTH4eCKHii aHAIU3: Npe/ielibl, HENPEePbIBHOCTH QYHKIIUH

- U3y4EHHUE TeOPETUYECKOIO ITpoBepka BbINOIHEHUS OIIK-1
1.1. MHoxecTBa MaTepuaa, COCTaBICHUE OTBETOB  |3a/IaHUN yepes 3YB,

Ha KOHTPOJIbHBIE BOIIPOCHI oOpa3oBaTeIbHBIN MOpTal,

1 1 1 - BBIIIOJIHEHHE JTOMAIITHETO TECTUPOBAHMUE,

(mpakTtuueckoro) 3aganus Ha OIl  |KOHCyJIbTaIMK

- IPOXO0’KJIEHUE TECTUPOBAHUS

- COCTaBJIEHUE TII0CCaAPHs

- U3y4EHHE TEOPETUYECKOTO IIpoBepka BBIOTHEHUS OIIK-1
1.2. ®ynknun 1 1 1 Marepuana, COCTaBJICHUE OTBETOB  |3aJaHUM 4yepes 3yB,

Ha KOHTPOJIbHBIE BOIIPOCHI o0Opa3oBaTeIbHBIN MOpTal,

- BBIIIOJTHEHUE JOMAIITHETO TEeCTHPOBAaHHE,

(mpakTuueckoro) 3aganus Ha OIl  |KOHCyJIbTaLMK

- IIPOXOXKJEHUE TECTUPOBAHUA

- COCTaBJIEHHUE TJI0CCaAPHs

- U3y4YEHHUE TEOPETUUECKOTO IIpoBepka BBIIOJIHEHUS OIIK-1
1.3. Ilpenen dyHkuu: mpenen uwmcioBoin| 1 4 2 Marepuana, 3aJIaHAN yepe3 3yB,

MOCITIEI0BATEIbHOCTH, Tpeaen (GyHKIUM B
TOYKE, Tpenen GYHKIUA Ha OECKOHEYHOCTH,
3aMCUATCIIbHBIC TPCACIIbI.

- BBITIOJIHEHUE JIOMAIITHETO
(mpakTudeckoro) 3aganus Ha OI1
- MPOXOKJICHUE TECTUPOBAHUS

- COCTaBJICHUE TI0CCAPHS

o0Opa3oBaTeIbHBIN MopTal,
TECTUPOBAHUE,
KOHCYNbTaIMH (hopym)




AynutopHas 5 =
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1.4, TexHuka BbIUHCICHHUS TpeaenoB:| 1 2 1 1 - BBINTOJIHEHUE JOMAIITHETO [TpoBepka BBIIOJIHEHHS OIIK-1
PAaCKpBITHE HEONPEAEIEHHOCTEN (mpaktuueckoro) 3ananus Ha OI1  |3apanuii uepes Oll, 3yB,
- IPOXOXK/IEHNE TECTUPOBAHUS TECTUPOBAHUE,
KOHCYJIbTaIlH
- U3yYEHHUE TEOPETHUUECKOTO IIpoBepka BBIIOJIHEHUS OIIK-1
1.5. HenpepbIBHOCTH GyHKIIUH 1 2 1/11 1 MaTepuaa, 3a/IaHui yepe3 3yB,
- yuacTtHe B ceMuHape «CBoiicTBa |00pa3oBaTeNbHBIN TOPTa,
HenpepbIBHBIX pyHKIMi» Ha OI1 | TectupoBaHue,
- BBIMOJIHEHUE JIOMALITHETO KOHCYJIbTaIlH
(mpaktuueckoro) 3ananus Ha OI1
- IPOXOXK/IEHNE TECTUPOBAHUS
JlomaniHue nmpakTHueckue
Hroro no pazneny 1 10 4/11 4 3amanus (Ha OIT)
Tect «MHOXecTBa»
Tect «DyHKUUA
Tect «lIpenen pyHKIIII»
Tect «HenpepbiBHOCTD
byHKIHI
AKP 1 «IIpenemn.
HenpepbsIBHOCTD PyHKITHI»
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Paznea 2. lu¢gdepennnanbHoe ucuucjieHne pyHKIMu 01HOM nepeMeHHOi
2.1. 3apmaum, mnpuBoaAlmMEe K mOHATHIO| 1 1 0,5 |- U3ydeHHUe TeOPETHYECKOTO [IpoBepka BbIIOTHEHUS OIIK-1
npou3BoiHONW. OnpezneneHue MPOU3BOAHOM Marepuaia, J0IUCbIBaHUE 3aJJaHUi yepe3 3yB,
¢ynkumu B Touke. [eomerpuueckuit u KOHCIIEKTa o0pa3oBaTenbHbIN HOpTal,
MeXaHUYeCKUI CMBICIT IPOM3BOTHOM. - BBITMOJIHEHHUE JIOMAIITHETO TECTUPOBAHUE,
[IpaBuna muddepennmrpoBanus u TabdbIUIA (mpaktuyeckoro) 3amanus Ha OIl  |KoHCynbTaUU
POU3BOJIHBIX. «Haxox/1eHre mpou3BoAHOM Mo
OTIpEICIICHUTO)
- IPOXOXK/IEHNE TECTUPOBAHUS
- yuactue B cemuHape «lIpasuna
muddepentmponanus» Ha OI1
2.2. Juddepenuupyemoctp ¢GyHKIUU B| 1 1 /11 0,5 |- u3ydeHHe TEOPETHIECKOTO [TpoBepka BBITIOIHEHHS OIIK-1
touke. [uddepennuan, ero CBOICTBa, Marepuaa, 3aJlaHul yepes 3YB,
reOMEeTpUYeCKuil  cMmbIci.  [IpumeHeHue - BBITIOJTHEHUE JIOMAITHETO o0pa3zoBaTenbHbIN TOpTa,
g depenimana B IPUOJINKEHHBIX (mpakTuueckoro) 3aganus Ha OIl | TecTupoBaHUe,
BBIYUCIICHUSIX - POXOXKICHNE TECTUPOBAHUS KOHCYJIbTaIlH
2.3. Huddepenunpoanue HesiBHO| 1 2 1 1 - moarotoBka Kk AKP 2 [TpoBepka BBIIOIHEHHS OIIK-1
3aJJaHHbIX,  [apaMeTPUYECKH  3aJaHHBIX - BBITIOJTHEHHUE JIOMAITHETO 3aJJaHUN yepe3 3yB,
GyHKIHIHA. Jlorapudmmueckoe (nmpaxtuyeckoro) 3aganus Ha OIl | oOpaszoBarenbHbIi TOpTA,
muddepenmpoanue  IlpousBogubie U - IPOXO’KICHUE TECTUPOBAHUS TECTUPOBAHUE,
b depeHIHanbl BHICIIUX TOPSAIKOB. KOHCYJIbTAIIN

10



AynutopHas % o’
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K & — . Popma TekxyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
JACIUTIIAHBI > <l e x| #ow 8% S paboThI IIPOMEKYTOUHOM él 25
©Cl E|&E| EE|88°F aTTecTanuy ° 8 =
: 185 E2 (8% = ° 2
=28 28 |8~ 2
2.4. Pemenue 3agad Ha reoMerpudeckuii u| 1 1 0,5 - noaroroska Kk AKP 2 KOHCYJIbTAIIHI OIIK-1
MEXaHUYECKUA CMBICI INPOU3BOJAHONM U 3yB,
nuddepennmana
2.5. IlpumeHeHne MNPOU3BOJIHBIX MIPU 1 1 0,5 - U3y4EHHE TEOPETUYECKOTO IIpoBepka BEIIOJIHEHUS OIIK-1
BeIUHMCIIeHUH TIpeenioB. [IpaBumo JlonuTans. MaTepuana, 3aJJaHui Yepe3 3yB,
- BBITIOJTHEHHUE JIOMAITHETO o0pa3oBaTenbHbIN HOpTal,
(mpaxtuyeckoro) 3ananus Ha OIl | TecTmpoBaHme,
- IPOXO0XKJIEHNE TECTUPOBAHUS KOHCYJIbTaIlH
1 2 2/11 1 - U3y4ECHHE TEOPETUIECKOTO IIpoBepka BBIIOJIHEHUS OIIK-1
2.5. WUccnenoBanne (GyHKIUN C MMOMOIIBIO MaTtepuana, 3a7laHul yepes 3yB,
npou3BoiHON. [TpU3HaKK 3HAKOMIOCTOSIHCTBA, - BBITIOJTHEHHUE JIOMAITHETO o0pa3oBaTenbHbIN TOpTal,
BO3pAaCTaHUs W YyOBIBaHUS, BBIMYKIOCTH H (mpakTtuueckoro) 3aaanus Ha OIl  |TecTupoBaHue,
BOTHYTOCTH (PYHKLIMHU Ha TMPOMEXKYTKE. DKC- - IPOXOXKICHNE TECTUPOBAHUS KOHCYJIbTaIHH
TpemyMbl ¢yHKIMI. Haxoxnenue HauMeHb- - BeinosiHeHue MJI3 no teme
IIer0 ¥ HauOOJIbIIETro 3HAYeHUH (PYHKIIMK Ha «[IpumeHeHwe TPON3BOTHON IS
3aMKHYTOM IPOMEXKYTKE. uccnenoBaHus QyHKIMA 1
MOCTPOEHHSI IPaUKOBY,
HTroro no pasneny 8 4/12 4 IIpakTuyeckue
3ajaHudA, TEeCThI,
N3 «Ilpumenenue
IIPOU3BOJHON ...»,
AKP 2 «/Indppepennupo-
Banue POID»

11
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Paznen 3. UnTerpajibHoe HcunciaeHne PYHKIMU OJHOI nepeMeHHOoM
3.1. TlepBooOpa3nas ¢ynkmus. Heompeme-| 1 1 1 0,5 |- u3ydeHHe TEOPETHIECKOTO [IpoBepka BBITIOJIHEHUS OIIK-1
JICHHBIH UHTErpaj U €ro OCHOBHbIE CBOMCTBA. Mmarepuaa, 3aJJaHUi yepe3 3yB,
TabnuyHOE MHTETPUPOBAHUE. - BBITNIOJIHEHUE JIOMALIHETO o0pa3oBaTenbHbIN HOpTal,
(mpakTtnueckoro) 3aganus Ha OIl  |KoHCynbTaIH
- IPOXO’KJIEHUE TECTUPOBAHUS
3.2. OcHOBHBIE MeTOABl HHTErpupoBaHus.| 1 1 1 0,5 |- moAroTOBKa K MPaKTUYECKOMY IIpoBepka BBIOITHEHUS OIIK-1
Meton 3aMeHbl nepemMeHHOW. Meton 3aHSTHIO, 3aJlaHul Yepes k3%:%
WHTEIPUPOBAHUS 10 YACTSM. - BinosiHeHue MJI3 Ne2 oOpa3oBaTeIbHBIN MOpTAal,
«HeonpenenenHslil HHTETpaD, KOHCYJIbTALIUU
3.3. OcHOBHBIE MeTOIBI WHTETpuUpoBaHus.| 1 1 1 0,5 |- TOAroTOBKA K MPAaKTHYECKOMY |- KOHCYJIbTAIUH 1o perrenuto | OITK-1
Hurerpuposanue palMOHAJIBHBIX 3aHATHIO, N3 Ne2, 3yB,
BBIPAXKEHUMN - BBIIIOJTHEHHUE na3 No2 |- mposepka MJI3 No2
«Heonpenenennsliit HHTErpaD,
- cocTaBiieHWE Yy4eOHON KapThl
«MeTo/1bl HHTETPUPOBAHUS
3.4. OcHoOBHBIE MeTOABl HHTErpupoBaHus.| 1 1 1 0,5 |- moAroTOBKa K MPaKTUYECKOMY - KoHcynbTauu no pemenuro | OTTK-1
WNHTterpupoBanue TPUTOHOMETPUYECKUX 3aHATHIO, N3 Ne2, 3yB,
BBIPAKCHUI. WNHuTterpupoBanue - BinosiHeHue MJ[3 Ne2 - nposepka NJI3 Ne2,
UPPALMOHAIIBHBIX BBIPAXKCHUMH. «HeonpeneneHHslii UHTErpam», - IpoBepKa yueOHOI KapThl
- COCTaBJIeHHE YYeOHON KapThl
«MeTobl HTHTEIrpUPOBAHMSI»

12
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3.5. Onpenenennplii unTerpan. 3aaaya Bol-| 1 3 /11 1,3 - TMOATOTOBKA K MPAKTUYECKOMY |- KOHCYNbTaruu no pemenuto| OITK-1
YUCJICHUS IUIOIAAN KPUBOJIMHEMHON Tparie- 3aHATUIO, N3 Ne3, 3yB,
LIUU U JAPYTUE 3a/1a4, IPUBOASIINE K MOHS- - BBIIIOJTHEHHUE N3 No3 |- mpoBepka MJI3 Ne3
THUIO ONPEEIIEHHOr0 UHTErpaa. «OrnpeienIeHHbI UHTETPAJl M €r0 |- IPEICTaBICHUE IPE3EHTa-
Wuterpan kak (QyHKIOUS MEPEMEHHOTO PUITIOKEHUS, uun «lIpunoxxenust ompene-
BepxHero mnpexnena. Popmyna HeroToHa- - COCTaBlieHHE Yy4eOHOH KapThl|JICHHOTO HHTETpasa
Jleii6Huna. CBOMCTBa ONpeAeIeHHOr0 UHTe- «[Ipunoxenus OIpEIETIEHHOTO
rpajia. 3ameHa MIepEMEHHOMI u UHTErpana»
WHTETPUPOBAHUE 11O YACTSIM. - mnpesentaiuu  «[Ipunoxenus
OTIpEeICIEHHOT0 UHTErpaia
3.6.Hecob6cTBenHble nnTerpansl. [Ipusnaku 1 1 2 - TOJrOTOBKA K MPAKTUYECKOMY |- KOHCYNnbTaruu 1o pemenuro| OITK-1
CXOJUMOCTH. 3aHSTHIO, N3 Ne3, 3YB,
- BBITIOJIHEHUE nas3 Ne3 |- mposepka U3 Ne3,
«OmnpeneneHHblil UHTETpal U €T0 |-  NPOBEPKa KOHCIIEKTa
TIPUIIOKECHUS, «CBolicTBa HECOOCTBEHHBIX
- KOHCIIEKT «CBOICTBA | HIHTETPAJIOB. [Tpu3nakn
HECOOCTBEHHBIX UHTETPAJIOB. | CXOTUMOCTH
[Ipu3HaKku CXOIUMOCTH
HToro mo pazneny 1 8 511 53 N3 2 «HeompeneaeHHbIi
HHTErpamn»
NA3 3 «OnpeneneHHbI
HHTerpaji U ero
NPUJI0KEHUSD)
IIpesentanus
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Pa3nen 4. luddepennuaibHoe U HHTErPaJIbHOE HcunceHue QyHKUMA HecKoJIbKUX nepeMmeHnbix (PHIT)
4.1. OmnpeneneHue OCHOBHBIX MOHATHH.| 1 /11 0,5 |- camocCTOosATeNbHOE  HW3ydYeHHeE|- IPOBEpKa KOHCIEKTa, OIIK-1
IIpenen u nenpepriBHOCTS OHII. JIUTEPaTypPhl u HalvcaHue 3yB,
KoHcekTa «OCHOBHbBIE CBOWCTBa
GbyHKUINH, HENPEPBIBHBIX B
3aMKHYTOM 00s1acTi»
4.2. YactHble IpOU3BOJHBIE U Mpou3BoAHast| 1 1 /M1 0,5 |- U3ydeHHue TeOPETHYECKOTO - KOHCYJIbTUPOBAHHE 110 OIIK-1
no HamnpasieHuto. Juddepenuupyemole MaTepuaia, pewenuto /13 4 3yB,
¢byakuun. KacarenapHas MIOCKOCTh W HOP- - BeimoaHenue /13 4 «duddepennpoBanne
Majgb K IIOBEpXHOCTH. [l'eomerpuueckuit «Auddepentmponanne GHIT» OHII»
CMBICJT YaCTHBIX IPOU3BOAHBIX U TUpdepeH- - cocTaBlieHHE Yy4eOHOM KapThl|- TPOBEpPKA  BBIMOJIHEHUS
ruana. [Ipusnak nuddepeHnupyeMoctu. «DHII» 3amanus Ha OIl
- pa3paboTKa MPEe3eHTAINN
4.3. IlpousBoanas ciaoxHoi ¢pynkuuu. Yacr-| 1 1 1 0,5 |- u3ydeHHe TEOPETHYECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
HbIe MPOM3BOAHBIE U U depeHIabl BbIC- Marepuaa, - TpOBEpKa  BBINOJIHEHHUS |3YB,
HIMX TOPSAKOB. Y CIOBHE HE3aBUCUMOCTH OT - BBIIIOJIHEHUE JIOMAIIIHETO 3ananus Ha Ol
nopsinka nuddepenmupoBanus. duddepen- (mpakTuyeckoro) 3amanus Ha OI1 |- IpencraBiacHUE IPE3eH-
[IUPOBAHNE HESIBHO 331aHHBIX (DYHKIHIA. - CcoCTaBlieHHEe Y4eOHOW KapThl|Talui

«DHII»
- pa3paboTKa NMpe3eHTaluu

- TMpOBEpKa y4eOHOH KapThl
«DHII»

14



AynutopHas 5 o
_ |xonraxrHas paGora| & ‘E Popuia TexyIero o 5
Paznien/ Tema § (B axan. wacax) °§ 2 ’5 Buy camocTosTesbHOM KOHTPOJIA YCIIEBA€MOCTH U % QE) %
JUCIVIUIVHBI = <l e x| #ow 8% S paboThI IIPOMEKYTOTHOM él 25
© S| &E| EE § g ¥ aTTeCTaINu S5 E
: 185 E2 (8% = ° 2
=28 28 |8~ 2
4.4.Ilonstue 00 »sKcTpemymax ¢yHkumii| 1 1 1 0,5 |- U3y4eHUe TEOPETHYECKOTO - koHcynpTupoBanue o /13 |OIK-1
MHOTHX TIEPEMEHHBIX. MaTepuaia, - mpoBepkKa yueOHOU KapThl |3YB,
VYcnoBubiii  akcTpemym. HauOGomnbmiee u - Beinonnenue 1MJ13 4 «DHID»
HaMMEHbIIIee 3HAYCHUS (PYHKIIH «AuddepennmpoBanue u - IpE/ICTaBJICHUE
nHterpupoanue OHII» Mpe3EHTalNI
- cocTaBlieHuE Yy4eOHON KapThl
«DHI» TectupoBanue
- pa3paboTKa Npe3eHTaluu
4.5. JIBoliHON MHTerpal U €ro OCHOBHbIe| 1 2 1 - U3y4EHHUE TEOPETUUECKOTO - KoHCynbTanuu 1o pemwenuto | OIK-1
cBoiicTBa. CBeZicHME IBOMHOIO MHTErpaja K Marepuana, N3 Ne4, 3yB,
MOBTOPHOMY MHTETrpaiy. Teopema o cpeiHeEM - BBIIIOJIHEHUE JIOMAIIIHETO - IPOBEPKA BHITIOJTHEHUS
3HaUEHUU. 3aME€Ha NEPEMEHHBIX, MEPEX0]] B (mpakTuueckoro) 3aganus Ha OIl | qoMaiHero (IpakTH4YecKoro)
JIBOITHOM MHTeTrpajie K MOJIPHbIM KOOPANHA- - cocraBieHue ydeOHOM KapThl|3ananus Ha OIl
TaM. «DHII»
4.6. Teomerpuyeckue W MexaHudeckue | 1 2 1 - BemostHeHne MJ13 Ne4, - 3amuta MJ13 Ne4, OIIK-1
NIPUJIOKEHUST KPATHBIX HHTETPAJIOB. - cOCTaBJIeHUE YUeOHOU KapThl |- IPOBepKa y4eOHOM KapThl  |3YB,
«IIpunoxeHus KpaTHbIX «IIpunoxeHus KpaTHbIX
WHTErPaIOB» HMHTETPAIOB»
HTroro no pasneny 8 4/12 4 IIpakTuyeckue 3agaHus Ha
OIl, TecrupoBanue
na34
IIpesentanus
Hroro 3a 1 cemecTp 34 17/6 | 17,3 DK3aMeH
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Pa3nes 5. DieMeHTHI IMHEHHOM M BEKTOPHOM a/1re0pbl 1 aHATUTHYECKOH reoMeTpHH
5.1. Matpuubl 1 onpenenuTenu 2 3 2 1 |- u3yuyeHHue TEOPETUUYECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
Marepuana, - IPOBEPKa BHIMOJTHEHUE 3yB,
- BBIMOJIHEHHUE JIOMALIHETO JOMaIlHero (MpakTU4ecKoro) | —
(mpaxTtuueckoro) 3axanus Ha OIl  |3aganus Ha OII,
- IPOXOXK/IEHNE HHTEPAKTUBHOTO |- PE3yIbTaT TECTUPOBAHUS
TECTUPOBAHUS
5.2. OOparnas wmarpuma. Marpuyssie| 2 1 2 1 - U3y4EHHE TEOPETUUECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
ypaBHEHUS Mmarepuaa, - IPOBEPKa BHINOJIHEHNE 3yB,
- BBITIOJTHEHUE JIOMAITHETO JOMaIlHero (MpakTH4ecKoro)
(mpaktuyeckoro) 3aganus Ha OI1  |3aganus Ha OII,
- IPOXOXKJIEHNE TECTUPOBAHUS - pe3ysIbTaT TECTUPOBAHHUS
53. CJIAY: ocHOBHBIE ompeaencHus.| 2 1 1 1 - U3y4EHHUE TEOPETUUECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
MeTtoapl pemeHus:: MaTPUYHBIA, (OPMYIIBI MaTepuana, - IPOBEpPKa BHIMOJIHEHUE 3YB,
Kpamepa, metoz I"aycca - BBIMIOJIHEHHUE JIOMAIITHETO JOMAIIHEro (IPaKTHYECKOTO)
(mpaxTrueckoro) 3axanus Ha OI1  |3aganus Ha OII,
- IPOXOXK/IEHHE HHTEPAKTUBHOTO |- PE3YIbTaT TECTUPOBAHUS
TECTUPOBAHUS
5.4. MUccnenmoBanme CJIAY. Teopema| 2 1 1 1 - U3y4EHHE TEOPETUUECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
Kponekepa-Kanemnu. CJIOVY. Marepuana, - IPOBEPKA BBIITOJIHCHUE 3yB,
@DyHmaMeHTaIbHAas CUCTEMA PEIICHUI - BBITMIOJTHEHHUE JIOMAIITHETO JOMaIlHero (IpakTH4ecKoro)
(mpaktrueckoro) 3amanus Ha OI1  |3aganus Ha OIl,
- IPOXOXK/ICHHE HHTEPAKTUBHOTO |- PE3YJIbTaT TECTUPOBAHUS
TECTUPOBAHUS
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5.5. BekTopbl: OCHOBHBIC ONpEICIICHHUS,| 2 2 2 0,5 |- U3y4eHUe TEOPETHYECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
JUHCHHBIC  ONepalii  HaJl  BEKTOpPaMH MaTepuana, pabora ¢ yueOHO - MPOBEpKa KOHCIIEKTa 3yB,
(moBTOpeHHWE © O00OOOIICHHE MIKOJIHHOTO JUTEpaTypO, COCTABICHHE - MPOBEPKa BHITTOJTHCHUE
Kypca) KOHCIIEKTA 110 TEME JIOMalIHero (IpakTHYeCKOro)
- BBIIIOJIHCHUE JJOMAIIIHETO 3aganus Ha OII,
(mpaktuueckoro) 3aganus Ha OI1
5.6. [IpousBeneHNsI BEKTOPOB: CKAJIIPHOE, 2 1 1 0,5 |- U3ydyeHHue TeOpEeTUYECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
BEKTOPHOE, CMEIIIaHHOE MaTepuaa, - IPOBEPKa BHITIOTHEHUE 3yB,
- BBIIIOJTHEHUE JJOMAIITHETO JOManTHero (MPaKTHIeCKOro)
(mpaktuueckoro) 3ananus Ha OI1  |3amanus Ha OII,
- IPOXOKJIEHUE TECTUPOBAHUS - pe3yJIbTaT TECTUPOBAHUS
5.7. BektopHOE TIPOCTpaHCTBO. baswmc,| 2 1 1 1 - U3YYEHHUE TEOPETHUUYECKOTO - KOHCYJIbTUPOBAHUE IO OIIK-1
pa3sMEPHOCTH Marepuaia, pemenuto U/135 «BekTtopHas |3yB,
- BemmoaHeHnue U135 «BektopHas  |anreOpa»
anredpay»
5.8. Jluneitnsiii onepatop. CoOCTBEHHBIE 2 2 2 1 - U3y4EeHHE TeOPETUIECKOTO - KOHCYJIbTUPOBAHUE TIO OIIK-1
3HaueHHs. COOCTBEHHBIE BEKTOPHI Marepuana, pewennto /13 5 k3%:%
- eeinonHenue NJI3 5 «BekropHas |«BekropHas anreOpay»
anreopa»
5.9. KBagpatuunsie Gpopmbl 2 2 2 1 - H3YYCHHUE TEOPETHIECKOTO 3amura UJI3 5 «Bekropnas |OT1K-1
Marepuaia, anredpa» 3yB,
- BeinosiHeHue /I3 5 «BekTopHas
anreOpa»
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5.10. YpaBHeHUe TUHHUH Ha IJIOCKOCTH. JIck| 2 2 2/12 1 - U3y4YE€HHUE TEOPETHYECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
[onsipHast cucrema KOOpAWHAT. Y paBHEHUS Mmarepuaa, - IPOBEPKA BBHINIOJIHEHUE 3yB,
OpsSMOM Ha MIIOCKOCTH - BBIMIOJIHEHHUE JIOMAIITHETO JOMaIlHero (IpakTH4ecKoro)
(mpaktuueckoro) 3amanus va OI1  |3aganus Ha OII,
- IPOXOXKJICHNE TECTUPOBAHUS - pe3yJIbTaT TECTUPOBAHMUS
5.11. YpaBHeHHE IIIOCKOCTH 2 1 1 0,5 |- U3ydyeHHue TeoOpeTUYECKOTro - KOHCYJIbTUPOBAHUE, OIIK-1
Marepuana, - IPOBEpPKa BHIMOJIHEHUE 3yB,
- BBITMIOJIHEHHUE JIOMAIITHETO JOMAITHEro (IPaKTHYECKOTI0)
(mpaktuueckoro) 3ananus Ha OI1  |3apanus Ha OIl,
5.12. Ilpsimas B IpoCTpaHCTBE 2 1 1 0,5 |- U3ydeHHue TeOPETHYECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
Mmarepuaa, - IPOBEPKA BHITIOJTHEHUE 3yB,
- BBITIOJTHEHHUE JIOMAITHETO JOMaIlHero (MpakTH4ecKoro)
(mpaktuyeckoro) 3aganus Ha OI1  [3aganus Ha OI,
5.13.  lwmuHApWYECKWEe  TOBEPXHOCTH. | 2 2 2/1N2 2 - U3y4YeHHE TEOPETUYECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
Kpussie BTOpOro nopsiika MaTepHaa, - IPE/ICTaBIICHHUE 3yB,
- POXOXKICHNE TECTUPOBAHUS Mpe3eHTaIH
- CO3JTaHME MPE3CHTANN - pe3yJbTaT TECTUPOBAHMS
HTroro no pasneny 20 20/14 12 IIpakTnyeckune fomanHue

3aganus Ha OIl
TecrupoBanue

N3 5 «BexkTopbn»
IIpe3enTaunus mo reme
«J1eMEeHTBI
AHAJIMTHYECKOI TreOMeTPHH
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Pa3nen 6. Auddepennuaibubie ypaBHEeHUs
6.1. OObikHOBeHHBIE AU epeHnnaIbabie| 2 4 4/12 2 - U3y4YE€HHUE TEOPETHYECKOTO - kxoHcynbrupoBanue 1o|OIIK-1
ypaBHEHUS MepBOro nopsiaka. OCHOBHBIE OI1- Marepuaia, pemenuto PI'P Ne6, 3yB,
penenenus. YactHoe u obuiee pemenue. Mn- - BBITIOJIHEHUE JIOMAIIIHETO - TpoBepKa  BBHIMOJIHEHUS
TerpajibHble KpuBble. MeTO bl peteHus Jud- (npaktuueckoro) 3ananus Ha OIl | qomamHero (IpakTUYECKOIo)
(bepeHIMaTbHBIX YPaBHEHUH EPBOTO MOPSI- 3aganus Ha Ol
Ka.
['eomerpuueckuii u puznveckuit cMbica aud-
(depeHLnaIbHOr0 ypaBHEHHS [IEPBOTo MOPsi-
Ka: pelIeHue 3a/1a4.
6.2. 1V BbICIIMX NOPSAJIKOB, TOMYCKAIOIINE 2 2 2 2 - TOATOTOBKA K MPAaKTUYECKOMY |-  KOHCyiabTHpoBanue 1o|OIIK-1
ITOHMKECHUE TIOPSIAKA 3aHATHIO, pemenuto /13 Neb, 3yB,
- BBITIOJTHEHUE na3 6|- 3ammra U133 6,
«O6bikHOBeHHbIe  J[Y  mepBoro |- mpoBepka ydeOHOU KapThl
MOpsAKaY, «/1Y mepBoro nopsika: TUIIBI
- cocTaBiieHue yueOHOU KapThl «/1Y |1 MeTobl pereHus»
MIEPBOTO MOPSIKA: THITBI U METOJIBI
pelIeHus»
6.3. Jluneiinble muddepeHraibHbIe ypaBHe-| 2 2 212 4 - U3y4EHHE TEOPETUUECKOTO - KOHCYJIBTUPOBAHHUE 110 OIIK-1
HUS n-ro nopsnaka. JImHelHoe OogHOpPOIHOE Marepuaia, pemennto U3 Ne7 «JIHIY |[3yB,
ypaBHeHHe. DyHIaMEeHTaNbHAsE CUCTEMA pe- - BBITMIOJIHEHHUE JIOMAIITHETO BBICIINX TOPSIIKOB C
menuii. Onpegenurens Bponckoro. Heogno- (mpakTuyeckoro) 3amanus Ha OI1  |mocTosTHHBIMEU
poanoe nuHenHoe ypaBuenue (JIHAY), Bua - BeimonHenue MJI3 No7 «JIHJAY  |koaddunmentamu. Cuctemsl
BBICIIUX MOPSAKOB C NOCTOSSTHHBIMU | 1Y »,
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obmero pemenus. MeToa Bapualuu Mpou3- kodppurmentamu. CucreMsl [[Y», |- mpoBepka BBITOJIHEHUS
BOJIbHBIX MTOCTOSTHHBIX. - COCTaBJICHHUE YU€OHOM KapThI N3 No7 «JIHAY BeICIINX
JluneitHOe ypaBHEHUE C TTOCTOSIHHBIMU KO- «JIHAY BBICIIMX TOPAIKOB  C|IOPSAKOB C IOCTOSSHHBIMU
¢unueHTaMu. XapakTepUCTUYECKOE ypaBHE- IOCTOSIHHBIMU K03 punmeHTamu: | koapurmentamu. CucTeMbl
Hue. OO011ee pelieHue. METO/IbI PEILICHUS» AVY»,
- TpoBepKa yueOHOU KapThl
«JIHZY BBICIINX MOPSAKOB C
MTOCTOSTHHBIMH
ko3 dULIMEeHTaMH:  METOJbI
perieHus»
6.4. MeTo1bl penieHust CUCTEM JIMHEHHBIX 2 2 2/N2 4 - TMOATOTOBKa K mpaktuyeckomy|- 3ammurta U3 Ne7 «JIHAY |OIIK-1
T depeHIMATEHBIX YPaBHESHUI 3aHSTHIO, BBICIIIUX TIOPSIKOB C 3yB,
- BbinoJiHeHUe «JIHJIY BbICIINX |TOCTOSTHHBIMU
TTOPSIJTKOB c MOCTOSTHHBIMH | K03 purrierTamMu. CucTeMBI
koapunmentamu. Cucremsr JY» | AY»,
- COCTaBJICHHE KOHCIIEKTa
«Pemenue cucrem JIJIY meromom
Ditnepa»
Hroro no pazneny 10 10/16 12 IIpakTnyeckune nomamHue
3apanus Ha OII
UA3 6 «1Y
NMePBOro MOPsAIKA
NA3 7 «THAY»
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Paspnen 7. Psaabl
7.1. UucnoBble psabl: OCHOBHBIE TOHATHS.| 2 2 2/11 2 - U3y4YEHHE TEOPETUUECKOTO - KOHCynbTanuu no pemenuro | OITK-1
Cymma psana. CxoaumocThb pana. Marepuaia, - BemmonHeHne WJI3  No§|3yB,
3HaKONOJOXKHUTENbHBIE  psAfbl.  [Ipu3HaKH - BBITIOJTHEHHUE JIOMAITHETO «Pspl
CXO/IUMOCTH (mpakTuueckoro) 3aaanus Ha OI1
- BeimorHeHue MJI3 No§ «Psmb»
7.2.  3HakomepeMeHHble  psnmel.  Psag| 2 2 2/11 2 - U3y4EHHE TEOPETUYECKOTO - KoHCybTanuu no pemenuto | OIK-1
JleitOHuna.  AOcomtoTHasT M YCJIOBHas Marepuana, - BpmmonHeHnne WMJI3  Ne8|3yB,
CXO/AUMOCTh - BBITIOJIHEHUE JIOMAIIIHETO «Pspr
(mpaktuueckoro) 3ananus Ha OI1
- BemonHeHne MJ3 Ne§ «Psaani»
7.3. @yakuuoHaNbHBIE psabl.  OOmacte| 2 2 2/N2 4,2 |- U3y4eHHE TEOPETUICCKOTO 3amurta /I3 Ne§ «Psiant OIIK-1
cxomumoctn  ®PP.  CremeHHble  psfbl. Marepuana, 3YB,
CranmapTHbIe pa3iokeHus: QYHKIHA B psif - BBITIOJTHEHUE JIOMAITHETO
Tennmopa. Hcnone30BaHue pas3ioKeHUNH B (mpaktuueckoro) 3ananus Ha OI1
MPUOJIMKEHHBIX BHIYUCICHUSX - BoinostHeHue MJI3 No8 «Psapi»
Hroro no pasneny 2 6 6/14 8,2 N3 Ne8 «Psaabl
Hroro 3a cemecTp 2 | 36 36/U14 | 32,2 JK3aMeH
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Pa3nes 8. DiieMeHTHI TEOpUM BepOSITHOCTENH
8.1. DnemMeHTbl KOMOMHATOPUKH 3 2 3 1 - TOJrOTOBKA K MMPAKTHYECKOMY |-  KoHCyabTHpoBanue  1o|OIIK-1
3aHATHIO, pewenuio /13, 3yB,
- BBIIIOJITHEHHUE JOMAILIHET0 3aJ[aHusl | ITIPOBEPKa BBITTOJIHEHHS
Ha OII noMaunHero 3aaanus Ha Ol
8.2. Cnyuaiinple coObiTHs. OcHOBHBIE| 3 4 3 2 - TOJTrOTOBKA K MPAKTHYECKOMY |-  KoHcyabTHpoBanue  1o|OIIK-1
noHsATus. Anredpa coOwsituii. Knaccuueckoe, 3aHATHIO, pewmenuro /13, 3yB,
F€OMETPUUYECKOE U CTaTUCTUUECKOE - BBITTOJIHEHHE JIOMAIITHETO 33/1aHus | [IPOBEPKA BBITTOJTHEHUS
ONpEeNEeTICHUs BEPOSATHOCTH. AKCHOMAaTHKa Ha OIl nomaiHero 3aganus Ha OIl
TEOPHUH BEPOATHOCTEN.
8.3. Teopembl clOXeHHS M YMHOXEHHUS.| 3 4 4 2 - TOJrOTOBKA K IPAKTUYECKOMY |-  KOHCyabTHpoBaHue 1o|OIIK-1
VYcnoBHas BeposTHOCTh. Dopmyiia MOJTHOU 3aHATHIO, pemenuto [13, 3yB,
BeposTHOCTH U ¢opmyina baifeca. Cxema - BBIIIOJTHEHHE JIOMAILIHETO 3a/IaHus |-  MPOBEpPKAa  BBIOJIHEHMS
bepuymnu, npubmmkenuss Jlammaca wu Ha OI1 nomaniHero 3ananus Ha OI1
Ilyaccona. - noaroroBka k AKP 3 «Cnyuaiinsie | IIpoBenenue AKP 3
COOBITHS» «CryqaiiHble COOBITHS
8.4. Cnyuaiinple BenW4HHBL. JuckpeTHble H| 3 4 4/12 2 - TOJrOTOBKA K MPAKTHUYECKOMY |-  KoHcyabTHpoBanue  1o|OIIK-1
HETIPEPHIBHBIE CIIy4alHbIC BEIWYUHBL. Psj 3aHSTHIO, pELIEHUO na3 Nel0|3yB,
pacripeniesieHus, GyHKIUS pacrpenesieHus: U - BeinonHeHue NJ13 Nel0 «Teopus |«Teopust BeposTHOCTEI»
IJIOTHOCTh. MaTeMaTH4ecKoe OKHUIaHNE U BEPOSITHOCTEWN» - mpoBepka BeinoaHeHus /13
JUCIIEPCHUs, HAYaJIbHBIE U ILEHTpaJIbHbIC Ne9 «Teopust BeposiTHOCTEN»
MOMEHTBI.
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AynutopHas 5 =
N KOHTaKTHas paboTa = CE DopMa TekyImero = =
Pazpnien/ Tema § (B axan. wacax) E ;2 ’% Buy camocTosTesbHOM KOHTPOJIA YCIIEBAEMOCTH U % % %
JTUACIVITUTVHBI 3 <l e x| ¥ ow 8% 8 paboThI IIPOMEKYTOTHOM él 25
| E|&E| EE § g5 aTTecTanun SR
: 185 E2 (8% = ° 2
=28 28 |8~ 2
8.5. U3BectHple pacmpeneneHus W HX| 3 4 412 2 - TMOATOTOBKA K MPAaKTUYECKOMY |-  KOHCyiabTHpoBanue mo|OIIK-1
YUCIIOBBIE XapakTepucTuku. HopmanbHoe 3aHATHIO, PELIECHHIO nas3 N9 |3yB,
pacupeneneHue. - BbinosiHeHune MJ13 NelO «Teopust |«Teopust BeposiTHOCTEN»
BEPOSITHOCTEI» - mpoBepka U3  Ne9
«Teopus BepoATHOCTEN»
8.6. 3akoHbl OonbIuX uncen. HepaBencteou| 3 2 3/1N2 1 - MOJrOTOBKA K IPAKTUYECKOMY |-  KOHCyabTHpoBaHue 1o|OIIK-1
TeopeMa YeoObiména. [enTpanbHas 3aHATHIO, pemenuto MJ13 Ne9, 3yB,
IpesesibHas Teopema. - BeinonHeHue 13 NelO «Teopus |- 3amura /13 Ne9 «Teopus
BEPOSITHOCTEMN» BEPOSITHOCTEN»
8.7. MHOTOMEpHBIE CITydaiiHble BEUYHHBL| 3 4 3/12 2 - TOJTrOTOBKA K MPAKTHYECKOMY |-  KoHcynabTHpoBanune  1o|OIIK-1
DyHKIHUU paclpeneneHus, CBOMCTBA. 3aHATHIO, pemennro M3 Ne9, 3amura |3yB,
YucnoBble  XapaKTEPUCTUKU.  DJIEMEHTHI - BoinosiHeHue U3 NelO «Teopust |3 Ne9 «Teopust
TEOPUU KOPPEISILIUH. BEPOATHOCTEW» BEPOATHOCTEN»
Hroro no pasueny 24 24/U8 12 N3 Ne9 «Teopus
BEPOSITHOCTEI»,
AKP Ne3 «Cuyuyaiinbie
COOBITHSD)

23



AynutopHas 5 =
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K & — . Dopma TekyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
JVICIIUTLIINHBI = U T EE: S paboThl IIPOMEKYTOUHOM él 2 q:)
© S| &E| EE |3 g5 aTTecTaIiH O RS
S8 % 22 |5 = 2
e |85 &% |R& 3
5 o E o O <2
Pa3nes 9. DineMeHTBI MATEMAaTH4Y€CKOM CTATHCTUKH
9.1. OcHOBHBIE TIOHSTHS, TEHEpajbHas| 3 4 4/12 7 - TOArOTOBKA K MPAKTUYECKOMY |- KOHCYJIbTALlUH, OIIK-1
COBOKYITHOCTh U BbIOOpKa. CTaTHUCTHUYECKHE 3aHATHIO, - zammrta M3 NelO 3yB,
OLCHKHU apaMeTpoB pacrpeeneHus. - BeimoHenne  WMJI3  Nell|«llepBuunas 00paboTka
ToueuHble U NHTEPBAJIBHBIE OLICHKHU. «IlepBuunas obpaboTka -|pe3yabTaTOB 3IKCHEPUMEHTA.
pe3yJIbTaToB JKCIIepUMEHTA. | YUCI0BbIE  XapaKTEPUCTUKHU
Yucnossle XapaKTEePUCTUKH |TIaPaAMETPOB»
apameTpoB»
9.2. JloBeputenbHble  HMHTEpBANbl  JJIA - TOJArOTOBKA K ITPAKTHYECKOMY KoHcynbTarmu mo pemenuro | OTTK-1
apaMeTpoB HOPMAIbHOTO pachpeneleHus.| 3 4 412 7 |3aHATHIO, N3 Nell, 3YB,
[Tonsarue 0 KPUTEPHUSIX MPOBEPKU - BBINIOJTHEHUE na3 Nel2|- 3amura U3 Nell
CTaTUCTUYECKUX TUIIOTE3. «IIpoBepka cratuctudeckux |«IIpoBepka craTucTuuecknx
Kputnueckas o6mactb, ypoBeHb 3HAUUMOCTH, TUIOTE3» TUIIOTE3»
MOIIHOCThb KpuTepus. Kpurepuii cornacus
IInpcona
9.3. @yHKUMOHANbHAs 3aBHCUMOCTH H| 3 4 4/12 8,1 |- moaroToBka K MPaKTUYECKOMY |- KOHCYnbTanuu 1o pemennto| OIK-1
perpeccus. Kpusbie perpeccuu. 3aHATHIO, N3 Nel2, 3yB,
Brei6opounsiii k03O PHUIUEHT KOPPETSIIHH. - BemosHenne  MJ[3  Nel3|- 3ammra HWA3  Nel2
Onpenenexnne MapaMeTpoB JIMHEWHOMN «BrprsicHeHuE KOppensuuoHHOM | «BbIsicHeHuE
perpeccun METOJIOM HAaUMEHBIINX 3aBUCHUMOCTH M3MEPUMBIX | KOPPEISALIMOHHON
KBaJIpaToB. MIPU3HAKOB TeHEPaJIbHOM [3aBUCUMOCTH  M3MEPUMBIX
COBOKYITHOCTH» IIPU3HAKOB
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AynutopHas = =
,:'[ 3
KOHTaKTHasA pabora| T o @ ZS-
£ | (Bakam.uacax) | K & — . OpMa TEKYIIETo SN
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M | & & =
JIUCITUTLITHBI = = | e w| 5w E: > paboThI IIPOMEKYTOUHOU él 2 q:)
| E|8E EE|28°F aTTecTaluH © 3 8
g | & Z ® | 29 = o
51g§ £3|A& g -
SlE S B9 O <
Hroro no pazneny 12 12/6 | 22,1 N3 NeNe 10-12
Hroro 3a cemecTp 3 36 36/14 | 34,1 3ager
HToro mo gucuuninHe 106 89/134 | 83,6 1, 2 cemecTp dK3amMeH u 3
ceMecTp 3a4eT

M — B TOM ymcCIe, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBare/ibHbIe U HH(POPMALMOHHBIE TEXHOJIOTUH

Peanu3anuss KOMIIETEHTHOCTHOTO TIOAXOJA IPEIyCMaTPUBACT HCIOJIb30BAHUE B y4eOHOM
IpoIecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM HPOBEIEHHS 3aHATHI B COUYETAHHM C BHEAYIHTOPHOM
paboToii ¢ 1enbio GopMUPOBAHUS U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00y4aromuxcs. CoriacHo
n. 34 Ilopsiaka OpraHuM3aluy U OCYLIECTBICHHS JEATEIBHOCTH MO 00pa30BaTEeNbHBIM MPOrpaMMaM
OakanaBpuaTta BbIciiero oOpaszoBanus (yrB. mpukazom MOwuH P® ot 05.04.2017 r. Ne 301), npu
MPOBEICHUU YYEOHBIX 3aHATUN OOECIIEYMBAETCS PA3BUTHE Yy OOYYArOIIMXCSl HAaBBIKOB KOMAaHJIHOW
paboThl, MEXKITMYHOCTHON KOMMYHUKAIIMH, TMPUHSATUS PEIICHUHN, JUIEPCKUX KAadecTB, B TOM YHUCIE C
YY4E€TOM pErHoHANbHBIX OCOOEHHOCTEH MNPOPECcCCHOHAIBHON JAESITETbHOCTH BBIIYCKHUKOB U
rmotpebHOCTel paboToAaTE IEH.

Bri6upas Ty Wi HHYIO TEXHOJIOTHIO Pa0OThHI C 00yJaroIuMHUCcs, He0OOX0IMMO UMETh B BU]TY, YTO
HanOombIIero dPdexTa oT ee MPUMEHEHUS MOXXHO JOCTUYh, €CIIU YUUTHIBAThH IEJIH 00pa3oBaHus, Ha
pealin3aluio KOTOPHIX JOJDKHA OBITh HampaBlieHa H30upaemasi TEXHOJOTHS, COAEp)KaHHUEe, KOTOPOe
NPEICTOUT TepenaTs OOydJalomMMCs C €€ IMOMOMIbI0, a TaKKe YCIOBHs, B KOTOPBIX OHa Oyzaer
HCIOJIb30BAThHCA.

B nameii pabote MbI HCTIOJIB3yeM CIIEAYIOIICE.

1. Tpaouyuonnvie obpazosamenvhvie mexrnonozcuu. Opranuzanus o0pa30BaTEIbLHOIO Mpollecca,
MpearnoiaraeT NpsMYyI0 TPAHCIALUIO 3HAHUK OT MpPEerojaBaTelisi K CTYACHTY (IPEeUMYIIeCTBEHHO Ha
OCHOBE OOBSICHHUTEIHHO-UILTIOCTPATUBHBIX METOJIOB OO0ydeHHs). YueOHas AeSITeTbHOCTb CTYACHTa
HOCHUT B TaKHUX YCIIOBHSX, KaK MPABUIIO, PETIPOYKTUBHBIN XapaKkTep.

@DopMbl yueOHBIX 3aHSATHIA:

- MHQOPMALMOHHAS JIEKIUSI — IMOCIIEeIOBATEIbHOE HM3JIOKEHUE MaTepuasia B JAUCHUILUIMHAPHOU
JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOAIbHBIMU CPEICTBAMHU.

- cemuHap (3amurta WMJI3) — Oecema mpemnomaBarenss M CTYACHTOB, OOCYXIIEHHE 3apaHee
MOJITOTOBJICHHBIX COOOIEHUH MO Ka)KIOMY BOIPOCY IIaHa 3aHATHS C €AMHBIM JJIS BCEX NepedyHeM
peKoMeH1yeMoi 0043aTeNbHOM U JJOTIOJIHUTENBHOM JIUTEPaTYPHI.

- NPAaKTUYECKOE 3aHATHE, TOCBAIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHH U HaBBIKOB II0
MIPEUIOKEHHOMY JITOPHTMY.

2. Texnonozuu npodremnozo obyuenus. Opranusaiys o0pa3oBaTeIbHOI0 Mpolecca Mpeanoaaraer
MTOCTAaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/JaHUE YIEOHBIX IPOOJIEMHBIX CUTYAIIUH JIUIsI CTUMYJIUPOBAHHUSI
aKTUBHOM MO3HABATEIbHOMN J€ATEIIbHOCTU CTY/IEHTOB.

@DopMbl yUeOHBIX 3aHATHI:

- IpobOJeMHas JIeKIUs — U3JI0KEHUEe MaTepuaia, IpeAroaramplee MoCcTaHOBKY MPOOIEMHBIX U
JMCKYCCHOHHBIX BOITPOCOB, OCBEUICHWE PA3MYHBIX HAYYHBIX ITOJXOJ0B, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3JIIMYHBIMHU MOJICIISIMUA MHTEPIIPETALUU U3y4aeMOoro MaTepHuaria.

- Jexuus «BABOeM» (OMHapHas JICKIWs) — HW3JI0KEHHWE MaTepuaia B (opMme TuaJoruyecKoro
oO0IIeHHUs IBYX CTYACHTOB (3apaHee MOATOTOBUBIIMXCS) WM CTYAEHTa U IperojaBaTens (Harmpumep,
PEKOHCTPYKIIHSI THANIOTa UCTOPHUYECKUX JTMYHOCTEH — CBUAETENEH OTKPBHITHS KaKOTO-IMOO HAYYHOTO
(bakTa; «ydeHOTO» U «IPAKTUKa» U T.1.).

- IpaKTHUYECKOe 3aHATHE B (pOpMe MpaKTUKyMa — OpraHu3anus y4eOHoil paOoThl, HarpaBiieHHas
Ha pelIeHrne KOMIUIEKCHOW y4eOHO-TI03HaBaTeIbHON 3a/1a4M, TPeOyIoLIei OT CTyIeHTa IPUMEHEHUS KaK
HAYYHO-TEOPETHUECKUX 3HAHUH, TAK U TPAKTUIECCKUX HABBIKOB.

- caMocTosTelIbHas paboTa (¢ KOHCYJIbTAllMsIMU IperojaBaTelisi) Ha OCHOBE Kelc-merona —
oOyueHne B KOHTEKCTE MOJEIUPYEMOM CHUTyallH, BOCIPOU3BOJSAIIECH peajbHbIe YCIOBUS HAyYHOM,
POU3BOACTBEHHON. OOyuarommecss TOJDKHBI MPOaHATU3UPOBATh CHUTYAIMIO, pa3odpaTrbcs B CYTH
npo0sieM, MPEANOKUTh BO3MOXHBIE pEIleHHs M BhIOpaTh jydmiee u3 HuX. Keiicel Gazupyrorcs Ha
peanbHOM (paKTHUECKOM MaTepHalie M K€ MPUOIMKEHBI K PeabHOM CUTYalHH.

3. Texnonozuu npoexkmrnozo o6yyenusi. O0pazoBaTEIbHBIN MPOLIECC MOCTPOEH B COOTBETCTBUU C
JITOPUTMOM ITO3TAITHOTO PEUICHUs TPOOIEMHOM 3a/1a4M UM BBHIIOJIHEHUs yueOHoro 3aaanus. [Ipoexr
MpeNroiiaraeT  COBMECTHYIO  Y4eOHO-TIO3HABATEIbHYIO  JACSTEIbHOCTh  TPYIIbI  CTYJIEHTOB,
HaNpaBJICHHYIO HA BBIPaOOTKY KOHLIENIINH, YCTAHOBJICHHUE 1€l U 3a1a4, (OpMyITUPOBKY 0>KHJAaEMbIX
pE3yNbTaTOB, OMpPENEICHUE MPUHIMIIOB U METOJUK PEIIeHUs MOCTaBIEHHBIX 3ajay, MJIAHUPOBAHUE

X0J1a paboThl, MOUCK JAOCTYIHBIX U ONTHUMAJIBHBIX PECYPCOB, MOATAMHYIO PEATU3alMIO TIaHa paboThI,
MPE3EHTAINIO PE3YJILTATOB PabOThI, UX OCMBICIEHUE U pediekcuto. [IpuMeHseTcs B OCHOBHOM IS



rnepexoja KOMIETEHIUA Ha YPOBEHb BIAJCHUS.

OCHOBHBIE THIIBI IPUMEHSIEMBIX HAMH B 00pa30BaTEIIbHON JIEATEILHOCTH MPOEKTOB:

Hccnedosamenvckuti npoekm — CTPYKTypa MpUOIMKeHa K (HOpMaTy HAYYHOTO HCCIICIOBAHUS
(moKa3aTeabCTBO AKTYaJbHOCTH TEMBI, OINpEJCICHUE HAay4YHOW MpOOJIeMbl, MpeaMeTa U OOBEeKTa
HCCIEOOBAHUs, Leleldl M 3a7ady, METOMOB, HMCTOYHHUKOB, BBIIBIDKEHHE THIIOTE3BI, 000OIIEeHHE
pe3yIbTaTOB, BBIBOJIbI, 00O3HAYCHHE HOBBIX MpoOsieM). PesynabTaTom siBisieTcss yuyeOHas KapTa 110
MOJIYJIIO HaIllel 00pa30BaTeIbHON MPOTPAMMBI.

Teopueckuii npoexkm, NPENNOJAralOMIM B OTJIWYUE OT MPEIAbIAYIIETr0, KOHEYHBIA MPOIYKT B
CIIETYIOIINX BapUaHTaX — ra3era K MCTOPUICCKH 3HAUUMOMY «MaTeMaTHYECKOMY» COOBITHIO (TIpa3THUK
yucna «[Tn» u T.11.); «MaTeMaTH4YecKas» OTKPBITKA (CBOETO pojia yueOHas KapTa, TOJIbKO He)opMabHO,
KpacouHo oOopMIICHHASI; BUACOPOIHK «S] Haydy Bac pemaTh ...» U T.II.

Hngpopmayuonnsiii npoekm — yd4eOHO-TIO3HABATEIbHAS JCATEIBHOCTh C SPKO BBIPAKCHHOU
IBPUCTHYECKON HANPaBICHHOCTRIO (MTOWCK, OTOOP W CHUCTeMaTH3anus HHPOpMAIWH O KaKOM-TO
00BbEKTEe, 03HAKOMJICHHE YYaCTHHMKOB IMPOEKTa C ATOW HMHQopMaIlueil, ee aHaiu3 U 00OOIIeHHE W,
HaKOHEII, MPE3CHTAIM 10 MPAKTUUYECKOMY MTPUIIOKEHHUIO).

4.  HUugopmayuonHo-KOMMYHUKAYUOHHbIE —o0bpazoeamenvhble  mexnonoeuu. OpraHu3amus
o0pa3oBaTeNpHOTO TpoIecca C TPUMEHEHHEM CHEIUAIM3UPOBAHHBIX TPOrPAMMHBIX Cpel U
TEXHUYECKUX CPEICTB padoThl ¢ uHpopMamueil (uHpopmanronnyoo cpeny yauBepcurera MOOLYC
MOODLE).

@opmbl  yueOHBIX 3aHATHM € HCHOJIB30BAaHUEM HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH:

Jlexuus-Buzyanuzauuss —  U3JIOKEHUE  COJEPKAHMS  CONPOBOXKAAETCA  INpE3eHTaIuei
(memoHcTpanuen yueOHbIX MaTEPHAJIOB, MPEJICTABICHHBIX B Pa3jUYHBIX 3HAKOBBIX CUCTEMax, B T.d.
WJUTIOCTPATUBHBIX, TPaQUUECKUX, AyAUO- U BUJIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (pOpME MpE3CHTAIMU — MPEJACTaBICHUE PE3YIHTATOB MPOCKTHOW WIIH
HCCIIEIOBATENBCKON IEATENBHOCTH € UCIIOJIB30BAHUEM CIIEHUAIIU3UPOBAHHBIX IPOIPAMMHBIX CPEI.

6 YueGHO-MeTOANYECKOE 0fecTiedeHre CAMOCTONATEbHONH PaGoThI 00yYaOIUXCS

[To nucnuniamHe  «MaremaTuka»  NOpPeAyCMOTpEHa  ayJUTOpHas W BHeayIUTOpHas
camocCTosITeNbHasl paboTa 00y4aroIIuXCsl.

AyIuTOpHas caMOCTOsTeNIbHAs paboTa CTYJEHTOB MPEAIoaraeT peleHrne KOHTPOJIbHBIX 3a1a4
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnvie ayoumopnvie konmpoavusie padomot (AKP):
AKP Nl «Ilpedenvi»

Breraucnuts MMpEaACIIbL:

3 2
L lim X t3x + 2X > 1lim (x—7a(x—23)(x—4)
x>2 X°—X-06 noe  Bx® —x°+11
3 2
3. lim| - X lim 9%
xon 2x° =1 2x+1 x>-2 (X + 2)
—+7
5. Iirr(}(1—4x)3X 6. Iirrg xctg 5x

7. HCCHCHOB&TB Ha HereprBHOCTL (byHKI_[I/I}O
X—3ecmu x <0

f(x) =

5 ecmu x>0
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AKP Ne2 «Ilpou3eoonany»

1. Haiigure nepByto Mponu3BOAHYIO OT (PYyHKIHIA:

B)Y

ny= 5+ _ 2arctg (4x2 + 3x)_

a) X= Vl—25t2,

y =arccos 5t + ,
6) Yy = X -CcOs3x!
X2 —=3x+2

- x2+2x+1_5'logzx+3

2. CocTaBbTe ypaBHEHHS KacaTenbHoi K kpuBoit XY =4 B touke X, =1.

3. Berunciure npubimmkeHto Y = v x° +8 mpn X =1,09.

cos4x -1

4. Bsruucnute npezen no npasuny Jomarans lim

N

AKP No3 «Cnyuaitnoie coovtmus

[To MuieHn npou3BoAUTCS TpU BbicTpena. PaccmaTtpuBaroTest coobiTus A, B, C — nonananue npu

IIEPBOM, BTOPOM U TPETheM BhICTpeax. UTo 03Ha4aroT COOBITHS A+B+C,4B+Cy

B ypne 12 mapos. Cpeau 3Tux mapoB 3 6einbix 1 9 uepHbIx. KakoBa BepoSITHOCTb TOT0, UTO HayAauy
BBIHYTBIN 11ap OKaxeTcs OenbiM?

B paguoctyauu tpu Mukpodona. s kax1oro u3 nepBbIxX JIByX MUKPO(QOHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOUEH B JIaHHBIA MOMEHT, paBHa 0,45, a misa tpetbero — 0,9. HaliTu BeposiTHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIFOUYEHBI 2 MUKpO(dOHa.

B nponake umerotcst 6enbie 1 KOpUYHEBBIE Siilla B COOTHOIIEHUH 2:3, ipuyeM npon3BoacTBo 60%
6enbIX U 71% KOpUYHEBBIX SIUIL JATUPYETCS JHEM, IPEAIECTBYIOIIUM JHIO MPOJaKH, a OCTAIbHbIE
giilla patupyrorcs Oosnee paHHMMHU unciaamu. [lokynartens 3aka3biBaeT siiila, JaTUPyEMbIE THEM,
IIPENLIECTBYIOIIUM JIHIO NPOJIAaXKH, HE3aBUCUMO OT MX IBeTa. KakoBa BEpOSITHOCTh TOTO, UTO €MY
MPOJAAYT pElIeTKY OeNbIX SuL?

Tenedonnas cetb yupexxnaenus oociayxusaer 200 aboHeHTOB. BeposTHOCTH TOrO, YTO B TE€UYEHUE
MUHYTbHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BEpOsSTHOCTh TOTO, 4YTO B
Te4eHHue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSITHOCTH TOTO, YTO B TEUEHHE MHUHYTHI Oy/eT He
6ozee 5 380HKOB? HaifTu HauBeposTHENIIEe YHCIO 3BOHKOB B TEUEHHUE MUHYTHI.

Ilpumepnuie unousudyanvnvie oomawnue 3aoanusn (H/13):

HJ[3 Nel «Ilpumenenue npou3eo0Hoil 01 UCc1e008anus QYHKYUn)
ITocTpotite rpaduk hyHKIIHI c TIOMOLIBIO MPOU3BOAHOM IIEPBOTO MopsAAKa
V= —x° — 3% 4+ 9> + 11"

HaiinuTe npoMeXyTKH BBIITYKJIOCTH, BOTHYTOCTH M TOUKH nepernoda GpyHkunu vy =2x —33/x? .

Haiinure acHMIITOTHI ¥ IOCTPOUTE CXeMATHIHO TpaduK QyHKITIH y= X
(x +1)?
2
[IpoBenuTe mosHOE McCeOBaHNE (YHKIIMH U TIOCTPOITE Irpaduk y= X =3x+3,
x-1
[IpoBenuTe mosHOE McCeOBaHNE (YHKIIMH U TIOCTPOITE rpaduk
_Inx
X

HJ[3 Ne2 «HeonpedenenHwlii unmezpan
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1. Haifti HeompeneeHHbIC MHTETPAJIBI

1 x3/x 2 1
1.0 — — 2. _
js\& 5 j(3+><2 ZMJdX
ctg *x — 6
! \/37 24 x e sin? x
2-1x sm[ 5X 1)
5.J'x(3x2+1)4 dx 6. J.#;ilo dx
I\/l—exexdx 8. J‘%dx,
_ dx
jxe 3dx, 10. jm
I dx 12 J' dx
Ix +3/x +24/x’ "~ Jcosxsin®x’

dx
13.
I (X+D)V x> +2x 1.

HJ[3 Ne3 «Onpedenennslit unmezpa u €20 RPULOHCEHUSD)

1. Brruncnuth OIIPEACIICHHBIC MHTCTPAJIbl
2 n
, 1 .
I(x +—)dx. 2) jln sin xdx
1 X 2
2.

Borauciuts miomanb GUrypsl, orpaHi4eHHON JIMHUAMHI

1) 3X—y =41 y2 =6X

2) r =cos2e, OS(DS”

6
3) x =2cost, 3= 3(y = 3).
y =6sint;
3. BobraumciuTh JUIMHY JyTH KPUBOM, 3a/IaHHON ypaBHEHHEM
1) y=Ix, V3 <x <15,
3p/4
2) p:3e¢ H —m/2=p=x/2
. .
x =e'(cost+sint),
3) ( ) T/2=<t=<ur.
x=e'(cost—sint),
4,

Boranciuts 00beM Tena, 00pa3oBaHHOTO BpaimieHreM BOKpyr ocu Oy (urypsl, orpaHuueHHO# rpaduxamu
_2_ 2 _ g2
dyHEIA Xx=3-Y X=y +1

HJ[3 Ned «/lupgpepenyuposanue u unmezpuposanue ®HII)

5 In(l— X2 — yz)
1. Haiitu o6nacTh onpeaeneHus GyHKIMA Z = ——————=—=.

-y

2. Haiitu 3HaYeHMS YaCTHBIX IMPOU3BOAHBIX (DYHKIIMI B 3aJaHHOMN TOYKE:
A z=x" (11) B) z=h{x+4y) @1).
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o°u
3. Haittu — v ,eciu U = Xy +Sin(X+y).
X

4. BBIYUCIUTD PHOIHKCHHO \/ 5-e%%2 42,03 .

5. Haifti skctpeMyMbl GyHKImn Z = X° + 2y —4X -6y + 2.

Inx In
6. Haiitu mpou3BoaHyIO QyHKIIMH Z = —— — —y B HanpaBieHuu Bektopa (1;1).
X

7. Haiitu skcTpemManbHOe 3HaueHue Gy Z = 2X+ Y — y2 — X’ npu ycoBun X + 2y =1.

8. Haiitu Haubouibliee 3HAYCHNUE QYHKIHH:

x>0 Xx+2y<1
A)Z=X-2y+5 y>0 E)z:ln(x2+y2) x>0
X+Yy<1l, y >0.

2 2

9. BBIYHCIIUTH TOBTOPHBINA HHTETPAJI Idy J (2X + y)dx .
200

2 1

e

10. M'3MeHHUTB MOPSI0K MHTErPUPOBAHKS B IBOWHOM MHTETpae: J dy J. f(x

1

y

2
X
11. BerurcnauTth ABOMHOM MHTErpa ﬂ — dxdy, rae D — o6nacthb, orpaHuyYEHHAs IMHASIMH
D

yzl,y:x,x:4.
X

12. Beraucauth miomaas GUrypsl, OrpaHUueHHOM OKpy)HOCTAME I =1, I = 2C0S @ (BHE OKPYKHOCTH
r=1).

13. Berurcauts mwiomaas GUrypbl, orpaHUueHHON TUHUSAMH Y = % u X+y-7=0.

14. Berauenuts Tpoiinoit nuterpan [[[(x* +3y?)dxdydz; R:0<z <3x, x+y <1, y>0 10 GUrype R, OTpaHHIEHHO
R

IMOBEPXHOCTAMMU.

15. Beruncnutb 00bEM Tena, OrpaHUYCHHOTO IOBEPXHOCTAMHU

7=8-x-y, x=0, y=x°, y=4, z=0.
HJ[3 N5 BexkTopHas ajaredpa

JlaHbI KOOpAMHATHI BEPIIMH MUPAMUIBI A, A, A; A,
A(1;3:6), A2(2:2;1), As(-1;0;1), Ay (—4;6;-3). Haitru:
1) mnuHy peOpa AA, ;

2) yroa Mexay peOpamu AA, U A A,;

3 yroa mexay peOpomM AA, U TPaHbiO A AA;;

4) miomans rpau AAA;;
5 o0beM mUpamu/IbL.

HJ[3 N6 /Tugppepenyuanvnvie ypasnenusn 1 nopaoka
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Haiitn oOmmii uHTerpan wim oOmiee pereHne aupGepeHIuanIbHOr0 ypaBHeHUs epBOro nopsiaka (B
npumepe 3)pemnts 3agady Komn):

2 B2
) VA-x7y +xy? +x=0,2) y' =2 +2Xy ~5y

2x% —6xy

' _ 2
3,?y+y—xy,4y1dx_§u£dy:0
X

y@) =1 x?

HJ[3 Nl Jluneiinvle HeoOHOpOoOHbIE OUpPepenyuanvHble ypasHeHUus

1. Haiitu oGmee pemenue aughepeHnanbHOro ypaBHeHUs:
1) y"xInx=y",2) 1+x%)y" +2xy’ =12x°.
y" = 2sin® ycosy

(1)——,Y(1) 1

3. Haiitu obuiee penieHue zu/l(b(bepeHuHaﬂLHoro ypaBHEHUS (B puMepe 1) pemuTs 3aaauy Komm):
1) y'=2y'+y=xe* 5 y'+4y'+5y= x?

2. Haiitu pemenue 3anaun Korm:

3) V"' —4Y"+5y =6x"+2x-5, 4) y"'+2y" -3y = (8x+6)e’,
5) y"' -4y’ +4y =e”(cosx+3sinx), 6) y'"' —64y’ =128c0os8x — 646>,
7){ y"+y=1/sinx |

Y(z12)=1,yY'(n12)=7x12

4. Pemmnte cuctemy JIY mepBoro nopsijka IByMsi Clioco0aMu - OICTAaHOBKY M METO/IOM Diijiepa
y'=2x-5y+e'
X'=y—-6x+e”

N3 Ne8 Paownt

1
1. I[OKaSaTB CXOOINUMOCTHh U HaUTH CyMMY psaa Z—
—n° +n-2

2.HMccrenoBaTh Ha CXOAMMOCTD PSIIBL:

sin n\/_ =1 nl(2n +1)! = (3n-2)"
0 X EI“{ ))Z @) ”Z{muj’

n n=1 n=1

P I —
Y S /in(n+5)

3. MccnmenoBath psasl Ha aOCOIOTHYIO U YCIIOBHYIO CXOAMMOCTD:

Y Zsmnf i (-1)" Z( D"(@n+1)

“nin(n+1) ~ "4  3n+2

&
74" (2n+1)

4. Haiitu cymmy psna Z ¢ TouHocTsio 10 0.001.

5. Haiitu o0nacth CXOAUMOCTH CTCTICHHOTI'O pAaa:
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3)2(—1);2””£x2+1)” )24 (x 3)“ >§( 1" (x+2) "

6. Paznoxxuth GyHknuio B psa Teiinopa o creneHsm X :
a) (3+e7)2,6)7/(12+x—-x)?, B) In(1— x—20x?).

7. Beraucnuth uHTETpai ¢ TogHOCTHIO 10 0.001:

0.2
6) jsin(25x2)dx.

0.5 dX
Q) | ——
o

HJ[3 Ne9 Dnemenmot meopuu eepoamuocmeii

CayuaiiHble cOObITHUS

1. OnbIT — U3BJIEUEHHUE IETANIN U3 ALIUKA, B KOTOPOM HaXOAATCs u3enus Tpex coptoB. CoObITHs: A —
«U3BJICYCHA JIETAIlb TIEPBOTO COpPTa»; B — «u3BieueHa aeranb BToporo coptay; C — «u3BieYeHa
JeTallb TPEeThero coptay. Yo npeacrapisior codoit coobituss A+B, A+ C,AC, AB+C?

2. N'apnepoObiuna Beiana OTHOBPEMEHHO HOMEPKHU YEThIPEM JIMIIaM, CAABIIUM B rapepod cBou
nutstnel. [locne 3Toro oHa nepemnyTana Bce IUISAINBI M MOBECHIA UX Hayraj. HailTu BeposaTHOCTH
CJIEIYIOIIUX COOBITHI:

A — «xax1oMy U3 YeThIpeX JIHI rapAepoOIrIia BbIIACT €r0 COOCTBEHHYO LUIAILYY;
B — «poBHO Tpu nuIa MOTYYaT CBOM LIS,

C- «POBHO ABa JIMIA MTOJYYaT CBOU HIJIAIIBD).

3. BepoaTHoCTh onaganus B Liejab pu oJHOM BbicTpene paBHa 0,001. Halitu BeposTHOCTB
Mona/ilaHus B 1IeJIb JBYX U OoJiee myJib, €CIIU Yncio BeicTpenoB paBHo S000.

4. BeposTHOCTb MU3TOTOBJIEHUS M3/1€/IMs, OTBEYAIOLIET0 CTAaHIAPTy MPH JaHHOM TEXHOJIOTUH paBHA
0,8. Haiitu BeposiTHOCTH TOr0, yTO M3 200 M3Aenuil crangapTHeIMU OynyT: a) poBHO 150, 6) ot 140 10
155, B) He menbIIe 165.

5. Tpu aBTOMOOMIIS HANIPaBIEHBI HA IEPEBO3KY Ipy3a. BepoaTHOCTh UCIPAaBHOT'O COCTOSIHUS IIEPBOTO
n3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTh BEpOATHOCTB TOT0, 4TO POBHO JBa
aBTOMOOWJISL IPUTOJIHBI K SKCILTyaTalllu.

Cryuaitnole éenuuunsl
1. 3aman psin pacmpenerneHust JUCKPETHOM CIy4ailHOM BENMYHUHBI X.

X |1 2 3 4 5 6
P 003015 ]020 |035 |0,15 |?

[Toctponts MHOTOYTONBHHUK pacmupezeneHus. OnpenenuTs (QyHKIWIO pacupenesieHuss U MOCTPOUTh e&

m
rpaduk. BEMHCINTE, MaTeMaTHUeCcKoe OXumaHue X, aucnepcuto DPIX1 | cpemHee KBampaTHYeCcKoe

g, Pm, —o, <X <m, +0,).
OTKJIOHCHHC U BCPOATHOCTH

2. 3amana QyHKIMS pacupeaclicHHusl CIIy4alHON BEUYMHBI X
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0, X <3,
F(x) = %(—x3 +12x* —45x +54), 3<x<H5,
1, X > 5.

Hatitn mnotHocTh pactupeaeneHus. [loctpouts rpaduku QyHKIUM W IUIOTHOCTU PACIIPEICIICHUS.
Beruuciuts MaTeMaTHueckoe OXKHUJAHHWE, JUCIEPCHUI0 M BEPOSITHOCTH P (X = (0, 4)).

3. B Tabnwie mpuBenéH 3aKOH paclpeleieHus BEPOATHOCTEN CHCTeMbI ciydaiiHbix BenmnunH (X, V)

y\x\ -2 1 0 1 2

1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
2 2
s My , mucnepcun  *’ G«V; K03 PUITEHT

HatiTi: k03 HUIIMEHT «a»; MaTeMaTUYEeCKUe OXHJIaHHUS

v
koppensinun -~ Y,

Cay4aiinble npouecchl

1. CpenHee 4MciI0 BBI30BOB, ITOCTYNAIOUIMX Ha CTAHIIMIO CKOPOM MOMOILM 32 OJMH 4ac, paBHO 9.
Haiitu BepossTHOCTH TOTO, uTO 32 20 MHHYT ITOCTYIHT &) TPU BBI30Ba; 0) HEe O0Jee ABYX BHI30BOB

H/3 Nel) «llepBuuHasi o0pabdoTka Ppe3yJbTAaTOB 3KcnepuMenta. YucjioBble

XapPaKTEePUCTHKH FeHePaIbHBIX NapaMeTPOB»
ﬂaH CTaTUCTHYCCKUIA pAa (I/ICXOZ[HBIC 3HA4YCHUA BGJ'II/I‘II/IH)

X v X y X v X v X y
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5
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1. Haiitu BbIpakeHHE IBYMEPHOTO SMIUPHUYECKOTO pacmpeneneHus (X, V), aMOupuUvecKue
pacrpeneneHus: COCTaBIoMMX X U Y, IOCTPOUTh TpapuuecKoe 0TOOpaKEHUE PACTIPEICTICHHA.
JUJ1s1 3TOTO - COCTaBUTh KOPPEIALHMOHHOE T0JI€, KOPPEISIIMMOHHYIO Ta0JIMIly a0COIIOTHBIX YacTOT,
BapHWalilMOHHBIC PAbI, Ta6JII/II_Iy «Cratucruueckast COBOKYITHOCTb U3MECPHUMOT'0 IIPHU3HAKA).

2. OneHure reHepalbHbIC MapaMeTphl: HANUAWTE CpelHee, TUCIEPCHs, CpeAHee KBaJpaTHUHOE
OTKJIOHEHHE, aCHMMETPHS, IKCIeCC, MOJIa, MeinaHa, Ko3(pPpHUIreHT Bapuauu s npu3HakoB X u Y.
OneHuTe CTENEeHb OTKIOHEHHsS SMIIMPUYECKOrO PACHpPENETICHHs] 3TOr0 M3MEPUMOIO IPU3HAKa OT
HOPMaJIbHOTO paclpeesICHus.

Jliist aToro 3anonHuTe Tabnuny «Pacyetr BBIOOPOUYHBIX OLIEHOK MPU3HAKOB) U MPOBEIUTE PACUETHI
WCTPABJICHHBIX OI[CHOK I'eHepaIbHBIX napameTpoB. Chenaiite BBIBOJ 0 KO3 (HUIIMEHTE BapUALIHH.

HJ[3 Nell «IlpoBepKa CTATUCTHYECKHX THIIOTE3)

I[To nanHbIM, nomyyeHHbIM B /13 Nel u 2, mpoBeCTH CTATUCTHUYECKYIO IPOBEPKY CTAaTUCTUUECKOM
TUIOTE3bl O HOPMAJIBHOM paCHpEesIEHUN HU3MEPSEMOro IMpHU3HAKa 0 CIEAYIOIIMM KPUTEpUsM: a)
CpeAHEMY KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pazMaxy BapbUpPOBaHMsI, B) MOKa3aTeNIM HCIPABICHHBIX
acHUMMETpPHH M dKclecca, T) kpurtepuio ITupcona 2 (ypoBeHb 3HAUMMOCTH NpuHATH paBHbM 0.05). B
cllyyae MPUHATHUS TUIOTE3bl O HOPMAIBbHOCTU paclpe/ieieHusl HAUTH JJOBEPUTEIbHbIE UHTEPBAJIbI IS
MaTEeMaTHYECKOTO OXKUJAHUS U CPETHEro KBAaJAPATHYHOTO OTKIIOHEHHUs ITpH ypoBHE Han&xuoctu 0.95.

HJ[3 Nel2 «BbisicHeHHe KOPPeJIsIHNOHHON 3aBUCMMOCTH H3MEPUMBbIX NPU3HAKOB)

[To manubpM 3anmaum, uccnenyemord B A3 10 NeNe 1-3, HaiiT M 3ammcaTh B KOPPESIHOHHYIO
TabMUIly yclOBHBIE cpeaHue. Ha KOppensiMOHHOM TOj€ IMOCTPOUTh JUHHM perpeccuu. Haiitu
WCIPABJIEHHBI KOPPENIALMOHHBIH MOMEHT M KO3(QUIUEHT Koppemsuuu. [IpoBeputs rumoresy o
HE3aBUCUMOCTH Mpu3HakoB X M Y (ypoBeHb 3HAYMMOCTH MNpHHATH paBHbIM 0.05). Paccuutath
koa¢pdunmenTsl auHeHoM perpeccun (X Ha Y wim Y Ha X).JlpoBeputh 3HaUMMOCTH ypaBHEHHS
perpeccun. Haiitu noBepuTenbHbIE HHTEPBAJIBl AT KOA(PPHUIMEHTOB KOPPENSLUM M JIMHEHHON
perpeccun (ripu ypoBHe Haa&xHocTu 0.95).
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Ilpumepnuie Knrouesvle 3a0auu 0711 NPAKMUYECKUX OOMAUIHUX 3A0AHUL:

Tema «Ilpeoden. Henpepvienocmuy

1. BeluucauTh Npeaens:

3 2
L lim X -|2'3X + 2X 2 lim (x—7i(x—;3)(x—4)
x>2 X" —X-6 noe o 5XT —x°+11
3 2
3. lim| >~ X 4. lim 9%
x>n| 2X° -1 2x+1 x>-2 (X +2)
1
5. Iirr(1)(1—4x)3X ' 6. Iirrg xctg 5x

2. UccnenoBats Ha HEMIPEPHIBHOCTH (DYHKIIHIO.

f(x)z{x—3emu x<0
5% ecmu x>0

Tema «Ilpouseoonasn ghynkuuu»

1. Haiitu npou3BoaHbIe U qudPepeHIHaIbI IEPBOTO MOPSIKA
1) y- 7C0S X
5x+ 1
2) y=(2+5x)"—3cos 7x ,

3 y=Z—4x-arcsinx,

3
4) y=(cosx)"?.
2. HaiiTi npou3sBoAHYI0 (yHKIMH, 33JaHHON HESBHO e’ —5xe*—2xy+11=0.
. . X = 3cost — 5,
3.Haiitu npousBoaHyI0 (pyHKIMH, 3aJaHHOM TapaMeTpUYecKH
y=4t°+5.

4. HaiiTi IpOM3BO/IHBIE IEPBOTO MOPSKA QyHKIUH y = xe*"

dy d? x=3t-t°
5. Haiimure i KIWMi: 2 ' 6)y=5".

dx  dx? by ) y=3t’; )Y

“ 2 v
6. a) Hanmmmure ypaBHeHUe KacaTenbHol k mapabone V) = X — 4X + 2 B Touxke ¢ abemuccoit x, =0.

[Toctpoiite rpaduk 1 KacaTeIbHYIO.
0) Hanmmure ypaBHEeHHE KacaTeabHON K KPUBOU X*+y°—4x+2y-164=0 Bee TOUKE C
koopauHatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

7. Haiimute Hanbospiiee 1 HAaMMEHbIIee 3HaYeHNUs (YHKIIUN Ha 3aJaHHOM OTpE3Ke

f(x)=2x*-6x"-18x+7 x e[-2;2].
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1 . .
8. Uccnenyiire hyHkumo Y = ~x® — 2x % Ha DKCTPeMyM H MOCTPOHTE ee cXeMaTHIeCK il rpaduK.
3

(x-1)°

X2

9. [IpoBenuTe MoONMHOE UCCIEAOBAHNE U MOCTPOTE rpaduk QyHKIUU Y =

10. Beraucnute mpeensl, UCIOb3ys paBmiio Jlomurans:
i 2x° - 8x%+13x 10 ;
a) Im—x*=2x*—+3x=6
0) limx - In(e X—1).
x—>+0
11. 3aBUCUMOCTD ITyTH OT BPEMEHU TPU MIPSIMOJIMHEHHOM JIBIDKCHUU TOYKH 33]]aCTCS YPABHCHHEM

1
S="1t%+2t*~3,rme s— nyTs B M, at — Bpems B ¢. BeIumCIHTE ee CKOPOCTh M YCKOPEHHE B MOMEHT
3

BpeMeHu t = 4c .

Tema «Auppepenuyuposanue @MII
Judppepenyup In(1-x2-y?)

1-y
2. HaiiTi 3HaueHuUs1 YaCTHBIX MMPOU3BOIHBIX (DYHKIIMIA B 3aIaHHOM TOUKE:
1
Az=x' (1) B)z=|n(\/7<+\/§) (1;2).
o°u
3. Haiitu W eciau U = Xy + sin(X + y).
X

1. Haiitu obnacTs onpenenenust pyHKuuu Z =

4. BeraucinTh NPUOIMKEHHO \/ 5.e%%% +2,03%.

5. HaiiTi skcTpeMyMbl pyHKIHH Z = X* + 2y — 4X — 6y + 2.

In_x_ In_y B HanpasieHuu Bekropa (1;1).
Yy X
7. Ilpu kakux k>0 rpanguent GpyHKIIUU Z = (2x + ky)2 MePIEHIUKYISIPEH MPSIMON X + Yy = 2.7

6. Haiitu nmpousBoanyto pyHKIMu 7 —

8. HaiiTi sKcTpemManbHOe 3HaueHne QYHKIME Z = 2X + Y — Y — X’ Ipu ycloBuH X + 2y = 1.

9. Haiitu Haubonblee 3HaueHNE (HyHKITUH:

x>0 X+2y<1
A)z=X-2Yy+5 y>0 B)z:ln(x2+y2) X>0
X+y<1 y>0.

Tema «/Iuneitnas anzeopa)

1. Pemmts MaTpuunoe ypaBHenue X+3(A-B)=4C, rae

ol o5 e 3
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-1 567 > 3 -1 4)\(2
2. BeoimonHuts aedicteust | 3 4 2 1| 2 +5 2 3|3\
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Brruucauts onpenenutens (2 0 4.
5 6 7
1 1 2
4. Haiitu o6patnyo Matpuy A, ecmn A=|2 -1 2.
4 1 4

5. Pemmthb cucTeMbl IMHEWHBIX anreOpandeckux ypaBHeHui mo Gopmyiam Kpamepa, MaTpUYHBIM METOIOM,
MeroaoM ["aycca:

3X, +4X, +2X; =3 X, + X, — X3 =36
A) 12X, —X, =3X; =-3 B) <X, =X, +X; =13.
X, +5X, + X3 =2 2%, + X, + X, =7

6. Pemwuts cucremy metonom ["aycca
X, + X, +3X5 —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3X, +3X, +5X; —2X, +3X, =1
2X, +2X, +8X; —3X, +9X; =2
2X; +X, +X; =0
7. PemuTh cucteMy OJHOPOJHBIX YPaBHEHUMN S5X, =X, =X; =0
X, —3X, —=3X, =0

Tema «Bexmopnas anzeopa»

JlaHbl KOOPAMHATBI BEPIIUH UPaMUIbL A, A, A A,
A(1;3:6), A2(2:2;1), As(-1;0;1), Ay (—4;6;-3). Haitru:
1) mHy pedpa AA;;

2) yroa Mexay peOpamu AA, U A A,;

3 yroa mexay peOpom AA, U TPaHbio A, AA;;

4) romaab rpaHu AAA,;
5 o0beM MUpaMH/IbL.

Tema «Ananumuueckasn ceomempus. Kpuewie 2-20 nopaoka»

1. B tpeyronbuuke ¢ BepuuHamu A(2,1), B(5,3), C(-6,5) HaiiTu 1yinHy OMCCEKTPHUCHI yriia A, ecitu
M3BECTHO, YTO OMCCEKTpHCa JIEIUT MPOTHUBOJIEKAILYIO CTOPOHY HA YacCTH, MPOIOPIHOHAIBHBIE
JUIMHAM IIPUJIEKAIUX CTOPOH.

B kaxoii Touke npsimas, npoxoasmas uepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.
Haiitu paccrosiuue mexay npsameimu 4x-3y-7=0 u 4x-3y+3=0.

Hamnucars kaHOHMYECKHE U NTAPAMETPUYECKUE YPABHEHHUS NPAMOU, IPOXOAAIIEH Yepe3 TOUKHU
M(2,1,-1) m K(3,3,-1).

> wn

5. Tlposectu npsmytro uepes Touky A(2,0,-1) nepneHaukyasapHo miockoctu 3x+4y-z+4=0.
6. IIpoBectu mockocTh yepe3 Touky A(2,0,-1) mapamnensHo miockoctu 3x+4y-z+4=0.

7. Tlposectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
8
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a) X —9y? +2x+18y+73=0;
6) 2x* +3y® —4x+6y—7=0;
B) y? —4x—-2y—3=0.

Tema «OobviKHOGEHHBIE OUpepenyuanbhble YPAGHEHUA NEPBO2O NOPAOKQ)

1. Haiitn oOmmii umHTErpasm wuiaum oOmiee pemeHue audQepeHIaIbHOIO YpaBHEHUS IEPBOTO
nopsiaka (B mpumepe 3)peiunTh 3a1auy Komm):

2 B2
) Va— Xy +xy? +x=0,2) y =2 +§xy oY
2X° —6Xxy
' _ 2
g) YN ,4)l2dx—xy—+1dy:o.
y@ =1 X X

2. Haiit obmiee pemrenue auddepeHnnanb-Horo ypaBHeHNS:

1) y"xInx=y",2) 1+x%)y" +2xy’ =12x°.

" =2sin®ycosy
3. Hatitu pemenue 3agaun Komu: T, .
y@® =50 @®=1

4. Haiitu o0miee penienne qudpepeHnnabHOr0 YpaBHEH!S (B MpUMepe ) pemuTh 3aaady Komm):
1) y"-2y'+y=xe* p y'+4y'+5y= x?
3) yru _4yu +5yl — 6X2 + 2X _5’ 4) yIH + 2yn _3yl — (8X+ 6)ex ’
5) y' -4y +4y =e*(cosx+3sinx), 6) Yy —64y’ =128c0s8x — 64e**,
7 y"'+y=1/sinx
y(r!12)=1,y(xl2)=nl2"

5. Pemmre cucremy 1Y mepBoro nopsijka AByMsl crioco0amH - MOJICTAHOBKH U METOJIOM Jinepa
y'=2x-5y+e'
X'=y—-6x+e™”
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Tema «Teopusa eeposamnocmeint»

1 TlpousBoautTcs 5 BBICTPENOB MO pe3epByapy C TOPIOUMM, IPUYEM pe3epByap IMOcCie NEPBOro
nonajaHusi B HEro BOCIUIAMEHSIETCSA, a IOCJIe BTOPOTrO TOMAJaHusi B HEro — B3PHIBACTCA.
BepositTHOCTh mONaianus B pe3epByap npu Kaxaom Beictpene paBHa 0,3. Haiitu BeposTHOCTH TOTO,
YTO pe3epByap OyJeT MOJ0KKEH, HO HE B30PBETCS.

2. B cembe Tpoe nmereii: 2 mManpuuka W jJeBouka. JleTw urparoT Ha KyxHe. BeposTHOCTBH TOTrO, 4TO
MaJbUUKH Pa300BIOT MOCYAy coOTBeTcTBeHHO paBHa 0,7 m 0,8, a mis meBouku — 0,4. Haiitu
BEPOATHOCTH TOT'O, UTO Mocy/a Oyner pa3oura.

3. Cama nomajaer B MUIICHb IIPH OJTHOM BBICTpENe C BeposTHOCTHIO 0,8, Mamia — ¢ BEpOSITHOCTBIO
0,7, a Ilama — ¢ BepositHOCcThIO 0,75. Cama BeicTpent 2 paza, Mama — 3 pa3a, [1ama — 1 pa3, mocne
4ero B MUIICHU ObLIIO OOHApPY)KEHO OJHO OTBepcTHe. KakoBa BEpPOSTHOCTh TOTO, YTO B MUIIICHB
nonaixa Mamma?

4. Pa3zpplB CBSI3M NPOUCXOAUT B OJHOM U3 3BEHbEB TEIEPOHHOIO Kabes. Mourtép
[OCJIe/I0BaTeNbHO IPOBEPSIET 3BEHbs, OOHapyxuBasg MecTo paspbiBa. COCTaBUTH pAL
pacmpezeneHusl 4ucia oOCIeIOBaHHBIX 3BEHBEB, €CIIM BEPOSTHOCTh pPas3pblBa Uil  KaKIOIO
3BEHa [TOCTOSIHHA U paBHA .

5. 3agjaH psj pacupeleseHus JUCKPETHOM CllydallHOM BETMYMHbBI X.

X |1 2 3 4 5 6

P 10,03|015|0,20 0,35 | 0,15 |?

[Toctpouth MHOTOYTONBHUK pacnpeaeneaus. Omnpenenuts QYHKIUIO paclpenesieHus |

D[ X]

:

.. m
MoCcTpouTh €€ rpaduk. BerancanTh MareMaTH4ecKoe OKUIaHHe X, AMCTIEPCUIO

— <XKL
CpeaHEC KBaAPATHIYCCKOC OTKIOHCHHUEC Ox u BEPOSITHOCTH P(m—o,sXsm+0o,).

6. 3anana QyHKIUS pacnpeneneHus clydyailHoN BeMuYnHbl X
0, X < 3,

|

1

F (x) ZWTX‘% +12x* —45x +54), 3<x<5,
L 1! X > b5,

Haiitu nmotHocTs pacnpenenenus. Iloctpouts rpaguku (yHKOUUM UM IJIOTHOCTH
pacnpeneneHrs. BbUMCINTE MaTEeMaTHYECKOE OXKMJAHUE, JUCHEPCHI0 U BEPOATHOCTH
P(X €(0, 4)).

7. B Tabnuue npuBenéH 3aKOH paclpe/ieleHUs] BEPOSTHOCTEH CHCTEMBbl CIy4ailHBIX BEIMYUH
X, V)

X
v i -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
m m ) 7 ’ o_z
Haiitu: kodQPuImeHT «a»; MareMaTHUeCKHue OXHIaHUS X' Y, mucnepeun X y-

r
ko3¢ duient koppemsiuuun - 1Y,
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7 OIIeHO‘leIe cpeacrea Jid MpoBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrrecralnumn

a) Ilnanunp

€MBbIC PE3YJIbTATHI oﬁyqe}mﬂ H OIICHOYHLIC CPpEeACTBA NJIsI IPOBCACHUSA l'[pOMe)KYTO‘IHOﬁ aTreCranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
oOyueHus

O1eHOYHEIE cpe€acTBa

OIIK-1 — ciocoOHOCTHI0 HCI0JIL30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHHUILIMH B MPO()eCCHOHAIBHOI 1eATeIbHOCTH, MPUMEHATh METOIbI
MaTeMaTHYeCKOro aHAJIM3a U MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MO/IEJIHMPOBAHUS, TEOPETHYECKOI0 M IKCIIEPUMEHTAIBLHOI0 HCCJIeJ0BAHNSA

3HaTe

- OCHOBHBIC TIOJIOXKEHHSI TEOPHU TIpere-
JIOB ¥ HETIPEPHIBHBIX (QYHKUMWH, rpaduKu
OCHOBHBIX DJIEMEHTapHBIX (DYHKIUH |

UX CBOWCTBA, OCHOBBI YHCIECHHOIO
peleHus TPaHCLEHICHTHBIX
YpaBHEHUH,

- OCHOBHBIE TE€OpPEeMbI TU(depeHInalb-
HOTO W WHTErPaJbHOIO HCUYHCICHHS
GyHKUIMI OMHOW W HECKOJNBKUX TMepe-
MEHHBIX, MEeTObl Au(dHepeHIaTHLHOTO
UCYHCIICHUS HCClieNoBaHus (DyHKIUH,

OCHOBBI YHCJICHHBIX METOJIOB
BBIYUCIICHHS OITpe/IeIICHHBIX
MHTETPaJIOB,

- OCHOBHBIE THIIBI OOBIKHOBEHHBIX
IuQQepeHInaNbHBIX ~ ypaBHEHUH U

METOBI UX PEIICHHSI,
- OCHOBHBIE MOHSTHUS TEOPUU
BEPOSITHOCTEN U MaTEMaTUUECKOU
CTATUCTUKHU

TeopeTuueckune BONPOCHI 1151 3a4eTa

1. ®yukius. Crniocoosl 3amanus. O6nacth onpeneneHus. OCHOBHBIC 3JIeMEHTapHbIC (PYHKIIUH, HX CBOHCTBA,
rpaduku.

2. Ilpenmen ¢pynkuu B Touke. Ilpenen Gpynknnu B 6eckonedHOCTH. OHOCTOPOHHUE ITPEAETHI.

3. beckoHeuHo Maibie 1 OeCKOHEUHO OoJblIne (YHKIUH, CBA3b Mex 1y HUMH. CBOHCTBAa OECKOHEYHO MaJIbIX
GbyHKIMH.

4. Teopewmsl 0 npenenax. PackpsITHe HEONPeaeIeHHOCTEH.

3amMeuaTenbHbIe TIPEIEIbl.

CpaBHeHnE OECKOHEYHO MallbIX (DYHKIMHA. DKBUBAICHTHBIE OECKOHEYHO Mable (YHKIIMH 1 OCHOBHBIE TEOPEMBI O

Hux. [IpuMeHeHne K BEIYUCISHUIO MTPEAEIIOB.

7. HemnpepbiBHOCTS (pyHKINH B TOUKe. TOUKH pa3pbIBa U MX KIacCH(pUKaIHS.

8. OcHOBHBIE TeOpPEMBI O HETIpephIBHEIX (QyHKIMsAX. CBoiicTBa QyHKIMI HEIPEPHIBHBIX HA OTPE3KE.

9. IlpowusBomHas GYHKIHH, €€ TEOMETPUUECKUHA U (PU3UUECKHUI CMBICIL.

. YpaBHeHUs KacaTelIbHOW U HOpMau K KpuBoil. JluddepeHunpyeMocTs QyHKIIMU B TOUKE.

. IIpon3BoaHas cyMMBI, pa3HOCTH, MPOU3BENCHNS, YaCcTHOTO (hyHKIHH. [Ipon3BoiHAs CI0XKHOIT 1 00paTHOM

(GyHKIHH.

HduddeperunpoBanre HESIBHBIX U TApaMeTPUIECKH 3aJaHHBIX QyHKIH. Jlorapudmuaeckoe

nuddepeHIrpoBaHue.

13. IIpon3BOJHEIE BBICIINX MTOPSIIKOB.

14. Muddepenuman pynkun. ['eomerpuueckuii cMbicn auddepeniuana. OcHOBHBIE TeopeMbl 0 tuddepeHnmanax.

15. Ilpumenenue audpepernmana K NpUOIHKEHHBIM BEIYHCICHUSM.

16. OcHoBHBIE TeopeMbl auddepeHuansHoro ueuncienus: Pomrs, Jlarpamka n Kommm.

17. IIpaBuio Jlomwmrans.

18. YcnoBus MOHOTOHHOCTH (YHKIMH. DKcTpeMyMbl QyHKIHH. HeoOXxoauMoe 1 1ocTaToyHOE yCIIOBHS SKCTpEMyMa
GbyHKIMN.

19. HaubobIiee ¥ HAMMEHBIIIEE 3HAUCHHS (DYHKIIMK Ha OTPE3Ke.

20. Bemmykiocts rpaduka ¢pyHknud. Touku meperuda. HeodxoauMoe u J0CTaTOYHOE YCIIOBHS TOYEK MEPEeruoa.

21. AcumnroTsl rpaduka GyHKIHM.

22. TlepBooOpasnas. HeonpeneneHHbIil MHTErpai u ero cBoicTBa. Tadiua OCHOBHBIX HHTETPAJIOB.

oo

12.




CrpyKTypHBIi
DJIEMEHT

KOMIICTCHIIM U

[Tnanupyembie pe3yabTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

23.
24,
25.
26.
27.
28.
29.

30.
3L
32.

33.
34.
35.
36.
3r.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51
52.
53.
54.
55.
56.

OCHOBHBIE METO/BI HHTETPUPOBAHMUS: 3aMEHA IIEPEMEHHON 1 HHTETPUPOBAHHUE 110 YaCTSIM.

WuTerpupoBanme pannoHATBHBIX (YHKIHH.

WuTerpupoBanie TPUTOHOMETPUIECKUX () YHKITHH.

WHTerpupoBanye HppannoHaIbHBIX (YHKIHA.

OmnpeeneHHbIi HHTErpal Kak Mpeiel MHTerpaibHOH CYyMMBI, €T0 CBOWCTBA.

dopmyna Hetotona — JleliOnuma. OCHOBHBIE CBOIMCTBA ONpPEIE/ICHHOTO HHTErpaa.

Brruncnenue onpeneaeHHOro HHTerpana (3aMeHa nepeMeHHON, HHTerpUpoBaHue 1o YacTsaM). iHTerpupoBaHue
YETHBIX ¥ HEYETHBIX (DYHKIIMH B CHMMETPHYHBIX TIpeeax.

HecoOcTBeHHbIE HHTETPATIBI.

I'eomeTpuueckre u pU3MYECKUE MIPUITOKEHHUS OIIPEICICHHOTO HHTErpasa.

Ob6nacte onpeneneuus OHIIL. [Ipenen, HenpepsiBHOCTH. CBOICTBa (DYHKINH, HEMPEPHIBHBIX B OTPaHUIECHHON
3aMKHYTOH 00sacTu.

YacTHbIE IPOU3BOIHBIE TIEPBOTO MOPSIJIKA, UX TEOMETPHUECKOE HCTOIKOBAHHE.

YacTHbIE TPOU3BOJIHBIE BHICIINX HOPSIKOB.

HduddeperuupyemocTs 1 onHbH auddepennnan ¢GyHKIum.

[Mpumenenue nonHoro auddpepeHnrana K NpuoOIMKEeHHbIM BhraucieHusM. [IuddepeHnnansl BRICIIHX MOPSIIKOB.
[IpousBonHas cinoxHoi pyHkiy. IloxHas nponsBogHAL.

WHuBapuaHTHOCTH ()OPMBI IOTHOTO JuddepeHnuaa.

HuddepernunpoBanue HesIBHON QYHKITUH.

KacaTenpHas II0CKOCTh M HOPMAJIb K IIOBEPXHOCTH.

OkcrpeMyM (QYHKIMHK ABYX IepeMeHHbIX. Heo0xoanMoe 1 10CTaTOYHOE YCIIOBHE IKCTPEMyMa.

VYcnoBHsblll 3kcTpeMyM. Meton MHOXuTenei Jlarpanxa.

HawuGonbliee 1 HanMeHblee 3HaUCHNST PYHKIIMU B 3aMKHYTO# o0nacTy.

JIBOIHOI MHTErpal: OCHOBHBIE MOHATHS U ONPEEIICHUS.

I'eomeTpruecknii 1 GU3NIECKUIT CMBICI IBOWHOTO MHTErpaa.

OCHOBHBIE CBOMCTBA JBOMHOI'O UHTErpaa.

Boruncnenue qBOMHOrO UHTErpana B 1€KapTOBBIX KOOPAUHATAX.

[IpunoxeHus ABOMHOTO UHTETpana.

HuddepernnanbHpie ypaBHEHNA: OCHOBHBIE TIOHATHSL. 3a7aqu, IPUBOASIINE K A pepeHnnanbHbIM ypaBHEHUSIM.
Teopema cymecTBOBaHUS M €JMHCTBEHHOCTH pemeHus quddepeHnnaisHoro ypaBHeHHS.

YpaBHEHUsI ¢ pa3AeNAIOMIMMUCS IePEMEHHBIMU.

OnnHopoauble AuddepeHnraibHpe ypaBHEeHUS 1 mopsika.

JluneiltHble ypaBHeHUs. Y paBHeHUs bepHymm.

YpaBHEeHME B MOJHBIX AU QepeHIraiax.

JuddepennmanbHble ypaBHEHHUS BHICIIUX MTOPSIKOB: OCHOBHBIE ITOHSTHSI.

YpaBHEHUSI, IOITyCKAIOIINE TOHIKCHNE TTOPSIIKA.
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CrpyKTypHBIi
DJIEMEHT

KOMIICTCHIIM U

[Tnanupyembie pe3yabTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

57.

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.

76.
7.

JIuneiinsle quddepeHnnanpHple ypaBHEHHS BBICIINX MOPSAAKOB. JInHeltHbIe 0HOpOIHbIE Au(epeHINATBHbIC
ypaBHEHHUS 2, N-TO TOPSIKOB.

Wnterpuposanne JIOAY ¢ mocTOSHHBIME KO3QQHUINECHTaAMU.

Jluneitapie HeomHOpoaHbIe Y. CTpyKTypa obmero pemenns JIHIY.

MeTon Bapualiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wurerpuposanue JIHAY ¢ nocTossHHBIMU K03 DUIIMEHTaMK U TPABOH YaCThIO CIIEIHAIBLHOTO BU/IA.

Cucremsl quddepeHnnanbHeIX ypaBHeHui. TeopeMa cyiiecTBOBaHHS M €IMHCTBEHHOCTH peuieHus. MeTon
UCKJIIOYEHHS JJIs1 PELICHUS] HOPMAIBHBIX CHCTEM AN GEepeHIINATBHBIX YPaBHEHHH.

DeMeHThl KOMOWHATOPHUKHU: TIEPECTAHOBKH, pa3MELICH s, COYECTaHuUsI.

OCHOBHBIE MOHSTHSI TEOPUH BEPOSITHOCTEHN: HCIIBITAHHE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeticTBus Haj cOObITUSIMH. AreOpa COOBITHH.

TeopeMbl CI0KEHUS 1 YMHOKEHUS] BEPOSTHOCTEIL.

®opmyna nonaHoi BepoaTHocTH. Popmyna belieca.

[ocnenoBarenbHOCTH HE3aBUCUMBIX HcnbiTaHUA. Dopmyna bepryin.

Cny4aliHble BEJIMYHMHBI, X BUJBL.

Psn pacnipenenenus. @yHkuus pacnpeneneHus, ee cBoiicraa. IIoTHOCTE pacnpeneneHus, CBOUCTBA.

UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEIMYMH: MAaTeMaTH4ecKOe OXXKHUIAHUE, JHUCIEpCUsi, CpeaHee
KBaJ[PaTU4ECKOE OTKIOHEHUE.

HopManbHbIi 3aK0H pacrpeiesieHHsl Clly4ailHOM BeJTMUUHBI.

CucTeMsl ciiyqaifHBIX BEIMYMH. 3aKOH pactpeneneHus. YncaoBbie XapaKTepPUCTHKH CUCTEMBI CITyJaiHBIX BEIUYHH.
3aBHCHMOCTh CITyYaiHbIX BEJINYHH.

[Ipenmer MaTeMaTHYECKON CTAaTUCTHKH. | eHepaibHasi COBOKYITHOCTH U BBIOOpKa. Bapuarmonusiii psz. [Tomuros.
T'ucrorpamma. Omnupudeckas GyHKIUS pacTpeacieHusl.

CraTtucTuuecKue OLeHKH MapaMeTPOB paclpeeNieHHs FeHePaIbHON COBOKYITHOCTH.

Craructudeckast nposepka runores. Kputepuii cormacus. Kpurepuii [Tupcona.

Koppensmonssiii ananu3. OMnupudecknii koaddument koppessiun. Haxoxienue ypaBHeHUs! TMHEHHON
perpeccuu METOJJOM HaMMEHBIIINX KBaJ[PATOB.
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CrpyKTypHBIi

IInanupyemsle pe3ysbTaThl

JIIEMEHT O1ieHOYHBIE CPE/ICTBA
oOydeHus
KOMITCTECHIHH
YMeTh — Hpumepnble npakmuvdeckue 3A0aHUA 071 IK3AMEHA U 3a4ema.

KOPPCKTHO BBIPpAXKATL U

ApryMEHTUPOBAaHO 0OOCHOBHIBATH
[pEIIeHNE THITOBBIX 33/1a4 110 H3y9IaeMbIM
[paznernaM MaTeMaTuKu

IMPUMCHATH OCHOBHBIC IMOHATUA U

MCTOIbI aﬂre6p1>1 1 MaTCMaTU4YCCKOI'o
AHaJIM3a JJIs1 pCIICHMS TUITOBBIX 3a/1a4,

pacmno3HaBath dPGEeKTUBHBIC

[pe3yIbTaThl 00PabOTKH
PKCIIepUMEHTABHBIX JAHHBIX OT
Hed(PPEKTUBHBIX

1. Perunts marpuunoe ypaBHenue X+3(A-B)=4C, rue

S o2 Y e

2. Pemuth cUCTEMBI IMHEHHBIX alire0pandeckux ypaBHeHHH 1o ¢popmynam Kpamepa, MaTpu4HbIM METOAOM, METOJIOM
["aycca:

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

(13:6), A(221), A(-10;1), A,(—4:6-3).

3. JlaAEI KOOpAMHATEI BEPIINH THPaMHIBI A1A2A3A4 A
Haiitu:

1) nuny pedpa Ak, ;

2) yron Mexmy pedbpamu Ak, u AA ;

3) yrox mexay pedpom AA U TPaHBIO Al ;

4) momaab rpaHu AhA ;

5) 00beM IHpaMHIHL.

4. B tpeyromsHuKe ¢ BepumHamMu A(2,1), B(5,3), C(-6,5) HalTH JUIMHY BBICOTHI U3 BEPIIUHBI A.

5. HancaTh KaHOHMYECKHE U TTapaMeTPHUYECKIe YpaBHEHHUS PAMOit, mpoxoasieid yepes Toukd M(2,1,-1) u K(3,3,-1).
6. CocTaBUTh ypaBHEHHE IUTOCKOCTH, poxosaimeii uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. JlokazaTb, 4TO MpsIMbIE TApaUICIbHbIL:

x+2 y-1 z X+y-2=0
3 -2 1,x-y-52-8=0

8. Haiitn yros mexny npsimoit, npoxoasiueit yepes Touky A(-1,0,-5) u touxy B(1,2,0), u mnockocTsio x-3y+z+5=0.
9. OrnpenenuTh TUII KPUBOH 2-TO MOPSIIKA U TIOCTPOUTH JIMHUIO:

X? —9y? +2x+18y+73=0 _
2x° +3y% —4x+6y-7=0
y? —4x-2y-3=0
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10

a)

11

12.

13.

14.

15.

16.

17.

18.

19

20.
21.

22.

23.

24.
25.

. Beruucnure npenensi:

_ . 1- 4x
L+ax=x" o ip 12608 ) V2x-1-+5

lim ; iB) lim ——
x>0 X +3x2 +2x" T x20 2X-tgX lim v_3
d 2 _
. Haiimmre & i QyHKUMi: a) Y = e 0) x=clg2t,
dx y = In(sin 2t).
Uccnenosars GyHKIHIO U OCTPOUTH € rpaduK: y = 2 4 212 .
X“—4

BbuucauTs: a) 3 —J3+i , 0) (l—i)zg.

Haiiti HeonpeienéHHBI MHTETpal.  a) ,[Sin 3x-cos5xdx, 0) J 1-cosx dx B) j(2x+5)-exdx.
(x—sinx)®
V20 ey

'! \/x2+5l

1
Brruncnuth onpeeaeHHbIN HHTETpail J'4x .arcsin xdx -
0

Beraucauts OHpe,Z[eHeHHLIﬁ HUHTCTpall

2
Haiftn miowans Quryper, orpannmdentoii mmamm: X =4, Y° =4X.

-1 0 0 0

VI3MeHHTh TIOPSIOK HHTETPHPOBAHHS J' dy J‘ fdx + J' dy J‘ fdx.

-2 —J2+y -1 /-y

. Beruncnurs H dxdy D:x<y< 1-x?, x>0.

b X+ Y
_ fo_y2 _\2 )3
Haiit 1 moctpouTs 001acTh onpenencHus GyHKIUNn U=y9-x" -y +(x-y) .

3 .
Haittu nonueiii nupdepeniman pynkuu: £ = X In y—=3SIn 2Xy.

Haiit 4yacTHBIE TPOM3BOIHBIC MEPBOTO MOPsAKA ()YHKIIHMH:
=5x%y® +In(x +4vy).

. [,2 2
Hanwucats ypaBHeHHE KacaTeIbHOM MIOCKOCTU M HOpMaNU K MoBepxHocTH Z =4/ X~ + Y™ B Touke (3,4, 5).

UccnenoBats Ha skcTpeMyM dyHKuo £ = X2 — 2xy + 4-y3
Pemmre 3anauy Kom: yCOS2 xdy = (y2 +1)dX, y(O) =0.
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26. Haiigure obmiee pemenne auddepeHuansHoro ypassenus V' + ¥ = e,

27. Pemnth ogHOpOAHYIO cucTeMY AU (epeHINaTbHBIX YPaBHEHUIH:
x'=6x—y,
Yy =x+4y.

2 3 =2 .
28. HaiiTn Bce KOMIUIEKCHBIC YHCIA, YAOBJICTBOPSIOIINE 3aJaHHBIM YCIOBHAIM 2" —171" =17 HaiineHrasle yncial

3anmcaTh B TPUTOHOMETPHUIECKOH 1 TIOKa3aTebHON (hopMax.

T

-z
. . ;
29. BeryucnuTh 3HaueHUsT QYHKIMNA: cosi, In(3+4i), e .

o 4 _ H .
30. Haiitu kopru ypasrenus Z = 81l u m306pasuth X Ha KOMILIEKCHO#H ITOCKOCTH.
31. Beranucanutes HHTETpA:

z? . T
J—_dz; y:rz=2e%, 0= =—

Z 2
¥

33. IIpu mocraBke ¢ 3aBoga Ha 6a3y 1000 paanONPHEMHUKOB, Y 55 BBIIIIN U3 CTPOsS JIaMITbl. HaiiTh BepoATHOCTH TOTO,
ITO B3ATHIN Hay[ady PUEMHHK OyIeT UCTIPABHBIM.
34. [IsaTHAAaTh SK3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT 110 2 BOIPOCa, KOTOPHIE HE MOBTOPSIOTCS, 3K3aMEHYIOIIUHCS
BHaeT TosbKO 25 BompocoB. Halitn BeposiTHOCTB TOTO, YTO SK3aMeH OyJeT CllaH, €CIH I 3TOTO JOCTaTOYHO OTBETUTH
Ha J1Ba BOIIPOCA OJJHOTO OMIIeTa.
35. [IpuHMMaeM BEpOSTHOCTH POXKICHHUS MaJIbUMKa U IEBOYKH paBHBIMU. HaiiTi BeposTHOCTB TOTO, uTO cpenu 10
HOBOPOJXKJICHHBIX 6 OKaXKyTCSl MaJIbUNKaMHU.
36. laH 3aK0oH pacrpelielieHns] TUCKPETHOW CIy4aiiHO# BEJIMYHHBI:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHCIIUTH €€ MaTeMaTHIeCKOe OKHUIaHNe, TUCTIEPCUIO U Cpe/iHee KBaIPaTHIECKOe OTKIIOHEHHE.
37. ana (GyHKIUS pacupeaeaCHUs HEMPEPHIBHOM CIydaliHONW BEIMYUHBI X

0 npu x<0
0,25x*(x+3) mpu 0O<=x<=1
F(x)= 1 npu x>1
Haiiti miotHoCTH pacupenenenus f(X), HocTpouts ee rpaduk, BEpOsITHOCTh NONa aHus B 3aaHHbIi nutepsain [0,5; 2],
Mx, Dx, Ox .
38. 3amaHo pacnpe/iesicHre BEPOSITHOCTEH TUCKPETHON IBYMEPHOM CITydaiiHON BEJTHYNHBL
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiit 3aK0HBI pacipeieIeHns COCTABIAIOMUX, K03 PHUIIHeHT Koppesaun
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Bnanets

- IPAaKTUYECKUMU HABBIKAMU
HCIIOJIB30BaHUS. MATEMaTHUYECKUX
HOHATHH ¥ METOZOB (M3y4aeMbIX
pa3zaenoB MaTeMaTUKN) [IPU PELICHUH
MPUKIaAHbIX 3a1a4;

- HaBBIKaMHU 000OIICHUS pe3yIbTaTOB
peleHus1, pe3yabTaToB 00padoTKU
CTaTHUCTUYECKOI0 IKCIIEPUMEHTA;

- croco0aMu OLIEHUBAHUS 3HAYMMOCTHU U
MIPaKTUYECKON IPUTOTHOCTH
MOJTyYEHHBIX PE3YIBTAaTOB

IIpumepnsle npuknaonvle 3a0a4u u 3a0aHuA
3aganne 1. 3aBHCUMOCTh IyTH OT BPEMEHU MPH MPSIMOJIMHCIHOM JIBM)KCHUH TOYKH 3a/1aCTCsI YPaBHCHHEM

1.5 2
S==t"+2t°—-3,rne S —nyrb BM, a I — Bpems B c. BelunciuTe ee CKOPOCTh U YCKOPEHHE B MOMEHT BpEMEHH

t=4c.
2 s xp =1

3aganne 2. K rpaduky QyHKIIH f(x)=3-x° B €r0 TOYKE C a0CIIHCCON” MpoBezeHa KacaTenbHas. HaiiTu riomanp
TpEyroIbHUKA, 00pa30BaHHOTO KacaTeIbHOW M OTPE3KaMH, OTCEKACMBIMH €10 Ha OCSIX KOOPAUHAT.

3aoanue 3 . /[na pewienus 3a0ayu coeaatime cxemMamudecKuil yepmesrc u noayuume yHKYUOHATbHYIO 3A8UCUMOCHIb NO
ykasanuio x 3a0aye. Hatioume obnacms onpedenenus 5moi ynkyuu no cmulcy 3a0aqu. Boruucnume snavenus dmoui
@ynKyuu npu mpex pasnuunbIX 3Havenuax apeymenma. Hccredyiime gynxkyuro na naubonvuiee u HauMeHbuiee 3HAYEeHUs.
Omeemvme Ha onpoc 3adayu.

«Ceyenue mounens umeem Qopmy npamoy2oIbHUKA, 3aeepuienozo noaykpyeom. Ilepumemp cevenus 18 m. Ilpu kaxom
paouyce noryKpyea naowads ceuenus 6yoem Haubonvuie? »

r.S=5(r).

O6osnauvbme paduyc nonykpyea uepes ' u evipasume niowaow S ceuenus Kaxk yyHKyuio om

3ananue 4. [Togymaiite, c HOMOIIBIO CPEJICTB KAKOTO pa3fieia MaTEMAaTUKK MOXKHO PEIUTh CIEIYIOUIYIO 3aady.
«J1711 yOOpKH CHeTa Ha yJHIaX TOPOAa UCTIOIB3YIOTCS CHETOyOOpoUHble MamKHbL. OHU paboTaroT B TEUCHUE CBETIIOTO
BPEMEHH CYTOK C 6 10 18 9acoB ¢ MOCTOSHHON CKOPOCTHIO YOOpKH cHera 400 (M*/4). Usmenenne 00beMa cHera,

ds

=120 — 5, S(t)
BBINMAAAOMICTO Ha YJIUIIBI TOPOAa B TOPOJC B TCUCHUEC CYTOK, MOYKHO ONMMCATh YPAaBHCHHUEM ? rae —
obwem cHera (B MS), BBITABINETro 3a BpeMs t (B acax), 0<r<24. B yoment spemenn’ = 0 Ha yiuiax ropoaa nesxur 1000
M° cHera. YCTaHOBHTE COOTBETCTBHE MEKIY BpeMeHeM t i 0GbEeMOM CHera, JISKAIIEro Ha yIIIAX Topo/ia S(I) o
CocTaBbTe MaTEeMaTUYECKYIO MOJIENb OTOW 3aJ]a4d U PEIIuTe e€.

3ananme S. CyrouHass MOTPEOHOCTh OJIEKTPOIHEPTHMH B HACEIEHHOM IYHKTE SBISCTCS CIy4ailHOH BETUYHMHOM,

3000 xkBm/u

MaTeMaTH4eCKOoe 0XKHJIaHuEe KOTOPOH paBHO , a qucniepcust paBHa 2500. OLeHUTh BEPOSITHOCTH TOTO, UTO

o 3500 KBm/q_

B Ommkaiime CYTKH pacxol 3JICKTPOIHEPIrur B 3TOM HACCJICHHOM ITYHKTE 6yH€T C 2500 pis

3apanue 6. UTo 3HaYNT OLIEHUTD TeHEpaJIbHbIE ITapaMeTphl 1o BeIoopke? ChopMynupyiite onpeneaeHnue TOUeHHON
oneHkH. OnpesienuTe CMElIeHHbIe U HeCMeIlleHHbIE, (D GeKTHBHBIE U Hea(h(hEeKTHBHBIE, COCTOSTEIbHBIC U
HECOCTOSATEJIFHBIE OIIEHKH FeHEepaIbHBIX MapaMeTpoB. [IpommmocTpupyiiTe onpeaeaeHns TeOMETPHIECKH. 3alUIINTe

pacueTHbIE GOPMYIIBI IS CTPYIIIHPOBAHHBIX M HECTPYIITMPOBAHHBIX JAHHBIX: BEIGOPOYHOTO cpeanero X (YKaXkuTe ero
BEPOSATHOCTHBIN CMBICT); BEIOOpOYHO# mucniepcnn Dg. Kak oneHUTs MaTeMaTHYECKOE 0KHUAAHUE 110 BRIOOPOIHON
cpenneit? OLeHNTE AUCTIEPCHUIO 110 NCTIPABICHHOH auctiepcuy. KakuMu sSBIISIOTCS TOYETHBIE OLEHKN MaTEMaTHIECKOTO
OXXHMJAHUS, AUCTIEPCUH U CPETHETO KBAIPATHIHOTO OTKIOHEHHS: CMEIIEHHBIMU M HET, () (EKTUBHBIMH HITH
Hed(D(PEKTHBHBIMH, COCTOSITEIILHBIMU HJIM HECOCTOSTEIILHBIMH?

3agaua 7. Jlns u3yyeHus KOMMIECTBEHHOTO IpU3Haka X W3 FEHEPAIbHOM COBOKYIHOCTH M3BJICYEHA BHIOOPKA
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Xy, X, o6bema I, uMeromas 1aHHOE CTATHCTHYECKOE PaCIIpeeeHHE.

1). ITocTpotiTe MOJIUTOH YaCTOT.
2). IocTpoiite SMIUPUIECKYI0 QYHKITUIO paclpeIeIeHusI.

3). ITocTpoiiTe THCTOTPaMMy OTHOCHTEIBHBIX 9acTOT.

4). Haiizure BeIOOpOYHOE cpefiHee X , BRIOOPOUHYIO AUCIIEPCHIO DB, BBIOOPOYHOE CpeiHee KBaJAPaTHIECKOe

2
OTKJIOHEHUE O, , UCIIPABICHHYIO TUCIEPCHIO S M HCIPABJIECHHOE CPEJHEE KBAJPATHIECKOE OTKIOHEHHE S .

9

13

17

21

25

29

33

37

5

10

19

23

25

19

12

7
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0) Ilopsinox mpoBeAeHUsI MPOMEKYTOUHOI aTTecTallUM, IOKA3aTe/]IH U KPUTEPHHU OLleHUBAHMSA:

[IpomexxyTouHas aTTecTanys o JUCHHILTHHE «MaTeMaTHKay BKIIOYACT TECOPSTHUCCKUE BOIIPOCHI,
MO3BOJISIONIKE OIICHUTh YPOBEHD YCBOCHHUS O0YYAIONIMMUCS 3HAHUH, U MPAKTHICCKUE 3aIaHNS,
BBISBIISIFOIINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaIeHUH, TPOBOAUTCS B popme dk3amena (1 u 2
ceMecTphl) U B popme 3auera (3 cemectp).

DK3aMeH 10 TaHHO JMCIUILTHHE TIPOBOJANUTCS B yCTHOW (JOpME 1O SK3aMEHAIIMOHHBIM OHJIETaM, KaX bl
U3 KOTOPBIX BKITIOYAET 2 TEOPETHUYCCKHUX BOTIPOCA ¥ JIBA MIPAKTUICCKUX 3aaHuUsI.

Iloxa3aTesim M KpUTepHH OLEeHUBAHMSA IK3aMeHA:

— Ha OIEHKY «OTJINYHO» (5 6a/J10B)— 00yUAIOMIHIACS JEMOHCTPUPYET BRICOKHIA YPOBEHb
c(hOpMHPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITyOOKOe 3HaHUE yueOHOTO
MaTepuaia, CBOOOIHO BBIMONHSIET MPAKTUUECKUE 3aJaHNs1, CBOOOIHO OTEpUPYeT 3HAHUSIMH, YMEHUSIMH,
IPUMEHSET X B CUTYalHsX [OBBIILIEHHOH CI0XHOCTH.

— Ha OIEHKY «X0opouio» (4 6ajia)— o0yJaronuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
C(I)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/II\/'IZ OCHOBHBIC 3HaHHWA, YMCHHA OCBOCHbBI, HO JOITYCKArOTCA
HEe3HAYUTEIbHbIC OIINOKN, HETOYHOCTH, 3aTPYAHEHHS [IPY aHAJTUTHUECKUX ONEPALsIX, IEPEHOCE 3HAHUI
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYaLUH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 0as/1a) — 00yJarouuiics JeMOHCTPUPYET TOPOTOBBIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OIIUOKH,
HPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUN, YMEHUI, HABBIKOB, 00YYarOLIUICS UCTIBITHIBAET
3HAYUTEJIbHBIC 3aTPYAHEHUS IIPU OTIEPUPOBAHUU 3HAHUSAMHU U YMEHHUSAMH MIPH UX NEPEHOCE HA HOBBIC
CHUTYaIUH.

— Ha OIEHKY «HEeYA0BJIeTBOPHUTEILHO» (2 6ajliia)— 00yJaromuiics JeMOHCTPUPYET 3HaHUS He Oolee
20% TeopeTHYeCcKOTo MaTepHaia, JOIMyCKaeT CYIIECTBCHHbIE OIIMOKU, HE MOXKET ITOKa3aTh
HWHTCIJICKTYaJIbHBIC HABBIKK PCHICHUA ITPOCTLIX 3aa4 WM HE MOXKCT IIOKa3aTh 3HAHUA JaXKE€ HAa YPOBHC
BOCIIPOU3BE/ICHUS U 0OBICHEHUSI MH(POPMAIHH.

— Ha OIEHKY «HeyHA0BJIeTBOpHUTEIbHO» (1 6as11) — 00yJaronuiics He MOXKEeT MTOKa3aTh 3HAHSI Ha YPOBHE
BOCITPOU3BCICHUA U O6’L$ICHCHI/I$[ I/IH(I)OpMaHI/II/I, HE MOXXET IMOKa3aTh MHTCIJICKTYAJIbHbIC HABBIKU
peleHus IPOCThIX 3a1a4.

Ilokazamenu u Kpumepuu OUEHUGAHUA 3a4ema:

- Ha OLICHKY «3a4TeH0» 00yJaroImuiics mokassiBaet copmMupoBaHHOCcTh kommneTeHmii OITK-1 mo
paszenam 3-To ceMecTpa, T.€. OKa3bIBaeT COOTBETCTBYIOIIME 3HAHU (10 KpaifHel Mepe, Ha YPOBHE
BOCIIPOU3BE/ICHUS U 00bICHEHNST HHQOpMAIIMN) U MHTEJJICKTYalIbHbIE HABBIKH PELICHUS MTPEUI0KEHHBIX
B TabOJIuIIe 11.7a) 3a/a4;

- Ha OLICHKY «He 3a4TeH0», 00YyJaloLI1iics He MOXET II0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHHS THPOPMAITUH, HE MOXKET MOKa3aTh HHTEIUIEKTyalbHbIC HABBIKW PEIICHHS MPOCTHIX 3a]1a4.



8 YueOH0-MeTOnHYecKOe U HHPOPMALTHOHHOE o0ecneuyeHre TUCHUILTHHBI (MOTYJIs1)
a) OcHOBHAf JIUTEpaTypa:

1. [unauer B. C. Boicuras maremaruka: yueonuk / B.C. [llunaueB. — Mocksa: THOPA-M, 2019. — 479
¢. — (Beicmee obpazosanme). — WWw.dX.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - Tekcr:
anexktponHbIit. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum gocTyma: it aBTOPHU3.
MOJIB30BaTENEH.

2. Maremaruka: yue6. mocodue / FO.M. Jlanminos, JL.H. Xyp6enko, I'.A. Hukonosa, H.B. Hukonora, C.H.
Hypwuesa ; mox pen. JL.H. XKyp6enxko, I'.A. HukonoBoit. — MockBa: UTH®PA-M, 2019. — 496 c. — (Bricmiee
oOpasoBanme: bakamaBpumar). - ISBN  978-5-16-102130-9. - Tekct: oanekrponnsii. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum mocTyma: it aBTOPU3. TOJIb30BaTEICH.

0) JlonoJiHUTe/IbHAS JIUTEpaTypa:

1. Teopwus BeposTHOCTEH M MaTeMaTHIeCKas CTaTUCTUKA: YdeOHoe mocobue / buprokora JL.I'., boopuxk I'.U.,
MartseeB B.U., - 2-e m3a. - Mocksa: HUL] MTH®PA-M, 2017. - 289 c. (Beicmiee obpazoBanue: bakanaspuar) [SBN
978-5-16-011793-5. - Teker: anextponnsiii. - URL: https://new.znanium.com/catalog/product/370899.— Pesxum
JOCTYTIA: IS aBTOPHU3. TIOJIH30BATEIEH.

2. Marematuka B ipuMepax 1 3agavax: yue6. mocodue / O.M. lertsapesa, JI.H. XKyp6enko, I'.A. HukonoBa,
H.B. Hukonora, C.H. HypueBa. — Mocksa: MH®PA-M, 2019. — 372 c¢. — (Bniciiee obpaszoBaHue:
baxanaspuar). - ISBN 978-5-16-102288-7. - Tekcr: AJIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum gocTyma: 1Jist aBTOPU3. MOJIb30BATEIICH.

3. ®uxtenronsiy, [.M. OCHOBbI MaTeMaTHYECKOTO aHaNM3a: yueOHUK: B 2 yacTsax / [.M. DUXTEHrOIbIl. —
10-e u3a., crep. — Cankr-IletepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. — 464 c¢. — ISBN 978-5-8114-0191-

8.— Tekct: »dneKkTpoHHBINA // DNeKTpoHHO-OMOmmMoTeuHas cuctema <«Jlawpy» : [cant]. — URL:
https://e.lanbook.com/book/115730 (mara o6pamenuns: 23.09.2020). — PexuM [gocTyma: Ui aBTOPH3.
MOJIb30BaTeJIEH.

B) METOAMYECKHE YKAZAHUS

1. AopamoBa, .M. DieMeHTHI BEKTOPHOW anreOpbl M aHAIMTHYECKON TeOMeTpUU: MeToJMuecKre yKa3aHus
11 ctyaeHToB | kypea Beex cnenuansHocted. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii uarerpai: Terpaap-koncnekt — MI'TY, 2008. — 23 c.

3. BaxpymeBa, U.A. KpuBble u moBepxHoctu 2 mopsiaka. [lomspaas cucrema koopauHat. ITpakTukym —
Maruuroropck: 'OY BIIO «MI'TY um. I''11. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopus GyHKIMI KOMITIEKCHOTO TIEpeMEHHOr0: MeToandecKue yKa3aHUs W BapUaHTHI
WHIUBUYaTbHBIX 33IaHUH JISI CTYJIEHTOB BCEX criennanbHocTet — Marautoropek: 'OV BITO «MI'TY uwm. I'.H.
Hocosay, 2011. — 28 c.

5. T'pauesa, JI.A. OnpeneneHHbli HHTErpaJl: METOINYECKUE YKa3aHUA AJIs CTyJeHTOB — Marautoropek: 'OY
BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI JIMHEHHOW anreOpbl, BEKTOPHON anreOphl M aHATUTHYECKOH TE€OMETPUH:
Yuyebnoe moco6ue. - Marauroropck: ['OY BITIO «MI'TY um. I'.1. Hocoray, 2010 — 63 c.

7. I'yruna E.M. JlaGoparopHblii nmpakTukyM 1o cratiuctuke ¢ npumeHenneM EXCEL: Meron. yka3. mis
nabopaTtopHBIX padboOT 1Mo MaTeMaTHueckol cratucthke.- Marautoropek: [OY BIIO «MI'TY um. .. Hocosay,
2009 — 40 c.

8. M3ocoB A.B. Tapmonumueckuii aHanm3: Meroanueckue yKa3aHWs M BapuaHThl 3aJaHUN s
CaMOCTOSITETTFHON PabOThI M KOHTPOJIS 3HAHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObitus u BepostHocTh. Yacte 2: Meroa. yka3. - Maruutoropck: I'OY BIIO
«MI'TY um. I''. HocoBay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBomnas u nuddepenuman pynkumu. [Ipaktukym.- Marauroropck: 'OY BIIO
«MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢pyHkuuii u mocrpoenue rpagukos. [Ipaktukym. — Marauroropck: I'OY
BIIO «MI'TY um. I''M1. Hocoay, 2011. — 20 c.

12. CaBymkuna H.®. KomOunatopuka. CoObiTie u BeposTHocTh. Hacth |: KomOumHaropuka. Asrebpa
coObITHii: MeToa. yka3zaHus 1Mo auciuiuinHe «MaTemaThka» s CTyAeHTOB | Kypca BceX CIEIHalIbHOCTEH. —
MITY, 2007.—-17 c.

r) DJIeKTPOHHbIE PeCypcChl:
1. Axmanosa 3. C. HeonpeneneHHbli HHTETpall: OT TEOPUH K ITPAKTHKE [ DINEKTPOHHBIN pecypc]:
yaeOnoe nocobue / 3. C. Akmanosa ; MI'TVY. - Marautoropck: MI'TVY, 2015. — 1 a5eKTpoH. ONT. JUCK
(CD-ROM). — URL:


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

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/130
4.pdf&view=true. — MakpooObekT. — CBeaeHust 10cTyHBI Takke Ha CD-ROM.

2. AmnanmuTtHueckas reoMmeTpus [OnekTpoHHbIi pecypc]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Maruauroropck, 2010. — 114 c. : un., Tadm. —
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcataloques/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.

3. Anucumos A. JI. Marpunbl. Onpenenutenu. CUCTEMBI TUHEHHBIX alITeOpanyecKuX ypaBHECHUI
[DnexTpoHHBIH pecypc]: yaeoHOoe mocobue / A. JI. Auucumos, T. A. bongapenko, I'. A. Kamenesa ;
MI'TY. - Maruutoropck: MI'TY, 2017. - 1 anektpon. onrt. auck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/336
1.pdf&view=true. - Makpooobekrt. - ISBN 978-5-9967-1000-3.

4. bonpmapenko T. A. UnTerpanbHOoe ucuncieHne GyHKIIMNA OTHON TEPEMEHHOM [ DIeKTPOHHBIN
pecypc] : yuebnoe nocodbue / T. A. bongapenko ; MI'TY. - Maruutoropck: MI'TY, 2017. - 1 s1exTpoH.
onT. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/334
2.pdf&view=true. - MakpooobekT. - ISBN 978-5-59967-1001-0.

5. BynerueBa C. B. Marematuka: npeienbl U HENpepbIBHOCTH GYHKIIMH OJHON IEPEMEHHOM.
[IpakTukym [DnexTpoHHBIH pecypce]: yaeonoe nmocobue / C. B. Bynbraesa; MI'TY. - MarHuTOropck:
MI'TY, 2017. - 1 anekrpow. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/333
8.pdf&view=true. - MakpooonekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. /luddepennmanbubie ypaBHeHHS [ DISKTPOHHBIN pecypc] : yaeOHoe mocooue / M.
B. brixoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31€KTpoH. ONT. AUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/104
5.pdf&view=true. - MakpooOBbeKT.

7. N3ocosa JI. A. OcHOBBI MaTeMaTHYECKOT0 aHANIKM3a [ DIEKTPOHHBIHN pecypc] : yuebHOe mocodue.
Y. 1. IuddepenumanpHoe ncurcieHue GyHkiuu ogHoi nepemenHoi / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Maruuroropck : MI'TVY, 2015. - 1 sanektpos. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/140
0.pdf&view=true. - MakpooOBEKT.

8. Koporenkast B. A. ®yHKIIMH HECKOJIBKUX MMEPEMEHHBIX [ DJIEKTPOHHBIN pecypce] : yueOHoe
nocobue / B. A. Kopoteuxkas, 0. A. U3BekoB ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anexTpoH.
onr. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/116
4.pdf&view=true. - MakpooOBEKT.

9. Teopus BepOATHOCTEM U MaTeMaTUYECKasi CTATUCTUKA: dJIEKTPOHHOE yueOHOe ocodue u
MPAKTUKYM ¢ J1abopaTopHbIMH padboTamu [DnekTpoHHbIi pecypc] / A. B. M3ocos, JI. A. U3ocosa, JI. A.
I'paueBa, E. M. I'yruna. - Marauroropck : MI'TY, 2013. - 1 sanextpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) I[porpammHoe obecrieueHue 1 HTepHET-pecypchbl:

1.

Hanmenosanue 110 Ne norosopa Cpox AeWCTBUS JTUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 0eccpoyHo

FAR Manager cBOOOHO OeccpodHo

7Zip cBOOOTHO beccpouno



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/1/1138511/3342.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
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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
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2. uaopmannoHnsie cetu HTEpHET:

HpO(l)GCCHOHa.]'ILHBIe 0a3mbl JAaHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

HasBanwne kypca

CcrUIKa

OnexkTpoHHas 0a3a TMEPHOAMYECKUX HW3JaHHUN
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HanmmonanpHas

Hay4Horo nuruposanus (PUHIL)

UH(POPMALMOHHO-
aHasmTHdeckas cucreMa — Poccuiickuii unnexc|URL: https://elibrary.ru/project _risc.asp

ITouckosas cucrtema Akagemus Google (Google

Scholar)

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

Wudopmannonnas cuctema - EnmHoe OKHO

JOCTYyHa K HHPOpMaAIMOHHEIM pecypcam

URL: http://window.edu.ru/

Poccuiickas  'ocymapcTBeHHas
Karanoru

oubmnoTexa.

https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHBIE pecypchl oubmmorekun MI'TY M.

I".1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexnynapoaHas
MTOJIHOTEKCTOBAs

pedeparuBHast
crpaBoyHas __ 0aza

JaHHBIX

Hhttp://scopus.com

MesxyHapoiHas pedepaTuBHas
MOJITHOTEKCTOBAsT ~ CIIpaBOYHAs
HAay4YHBIX M3MaHul «Springer Naturey

0aza manubrx|https://www.nature.com/siteindex

u

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCHUIIINHBI (MO1YJIs1)
MaTepHaHLHO-TeXHH‘IeCKO@ o6ecnequHe JUCIHUITIJIMHBI BKJIFOYACT !

Tun 1 Ha3BaHKE AyJAUTOpUHN

OcHalieHye ayIuTopuu

Y4eOHble ayTUTOPUH JUTSI TPOBECHHUS
3aHITUM JIEKIIMOHHOTO THUIIA

Jocka, MyJIpTUMEUIHBIE CPEICTBA XPAHECHMS, IIEpEAAUn U
npeacTaBieHus: HHhopManuu

Y4eOHbIe ayTMTOPUH TSI IPOBEICHUS
MPaKTUYECKUX 3aHATUMN, TPYNIOBHIX U
WHJIUBUyalTbHBIX KOHCYJIBTAIIHM,
TEKYIIETO KOHTPOJIS U TPOMEXKYTOUHOMN
aTTecTaluu

Hocka, MyaTbTUMEIUNHBIA IPOEKTOP, SKPaH

Kommnekc meTognueckux pa3paboTok (pa3gaToyHOro Matepuaina u
METOJIMUESCKUX YKa3aHHi) U\HJIH KOMIUIEKC TECTOBBIX 3aaHMi JIIst
MOJITOTOBKHU ¥ MTPOBEICHHS IPOMEXYTOUHBIX 1 PYOEHKHBIX
KOHTpOJIEH

TTomerenus mist caMOCTOATEILHO
paboThl yyamuxcs

[Mepconanbhbie KommbIOTEpHI ¢ makeTom MSOffice, Berxonom B
WHTepHeT 1 ¢ 10CTYNOM B DJIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeIbHyIO Cpely YHUBEpCUTETa

Tlomernienue aJist XpaHeHUs U
PO IITAKTHIECKOTO 00CITY >KHBAHUS
y4eOHOro 000pyT0OBaHUS

[xadbr 1151 XpaHeHUs yIeOHO-METOANIECKON JOKYMEHTAIIHH,
yae0HOTO 000PYIOBaHUS M YICOHO-HATIISTHBIX TTOCOOHH
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