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Ne Pazpen Kpatkoe coznepixanue Ne nmporokona i
/Il | IpOrpaMMel H3MEHEHUS/IONOTHEHUS 3aceaHus =",
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Kadenps
1 8.9 AxTyanu3aius cBeieHuit 0 yueGHo- 03.09.2019
METOIHYECKOM H MaTepHaIbHO- npotokos Nel
TeXHHYECKOM obecriedeHuH JHCIUTIIHHEI
2 8.9 AxTyanusauus cBeieHui o yueOHo- 01.09.2020 : ,
METOAHYECKOM H MaTepHaIbHO- nporoxos Nel 7 f/
TeXHHYECKOM o6ecreyeHHH THCIUTITHHEI ;




1. Ileam ocBOEHHUS THCIHUIIINHbBI

LenssMu OCBOGHMS AMCUUIUIMHBI «MaTeMaTuka» SBISIOTCS: (opMuUpoBaHHE y OO0ydYaromuxcs
OOIIEKYNbTYpHOM  KOMIIETEHI[MHM, BKJIIOYAIOLIEH  O3HAKOMJIEHHME OakajlaBpoB C  OCHOBHBIMHU
MaTeMaTHYECKUMHU TOHSATHSIMH, BOCIIMTAHUE BBICOKOM MaTeMaTW4YeCKOH KyJabTYpbl, Oazupyromencs Ha
UCIOJIb30BAHUN OCHOBHBIX 3aKOHOB MaTeMaTHKH B MPO(EeCCHOHANBHOW MAeATEIbHOCTH, MPUBUTHE
HAaBBIKOB COBPEMEHHBIX BUJOB MaT€MaTUYECKOIO0 MBIIIIECHUS, UCIIOJb30BaHUE MAaTEMAaTUYECKUX METOI0B
U OCHOB MaT€MaTH4eCKOr0 MOJEIUPOBAaHUS B MPAKTUYECKON NEATENILHOCTH, BbIpaOOTKa y OakajaaBpoOB
yYMEHUsS IPOBOAUTH MAaTEMAaTUYECKUM aHAIW3 NPUKIAJHBIX 3a7a4 U OBJIAJEHUE OCHOBHBIMHU aHAJIMTHUKO-
reOMETPUYECKUMHU METOIAMH UCCIENOBAaHNS TaKUX 3a1a4.

2. MecTo THCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl
MOJArOoTOBKM 0akajiaBpa

Hucnumumna b1.5.09 Maremarnka BXoauT B 6a30BYyr0 4acTh 0yioka 1 00pazoBaTeIbHON MPOTrPaMMBI.
OcBoeHME NaHHOM AUCUMIUIMHBI TIPEANOJaraeT, 4ro B pe3yjbTaTe H3YyYEHHUs IIKOJIBHOIO Kypca
MaTeMaTHKU 00ydJaromuicss uMeeT COPMHUPOBAHHOE MPEICTABICHIE O MAaTEMAaTHKE KaK YHUBEPCATHbHOM
A3bIKE HAyKH, 00 MAeAX U METOAAaX MaTeMaTHKM, BJIaJeeT MaTeMaTHYECKUMH 3HAHUSAMH U YMEHUSIMH,
cooTBeTCTBYIOMNMHI DeiepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHJapTa OOLIero oO0pa3oBaHMUS,
UMeeT pa3BUTOE JIOTMYECKOEe MBIIIIEHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, 00J1a1aeT BBICOKUM YPOBHEM
QITOPUTMHUYECKON KYJIBTYPBI.
3HaHus, MOJydYeHHble 00y4aeMbIMU MO JAUCHUIUIMHE «MaTemMaTuka», HEMOCPEICTBEHHO HUCHOJb3YHOTCS
IpU M3YYCHHUU IUCHUIUIMH Oa3oBoro mukia: «®Pusukan, «Teopermueckass mMexaHukay, «lIpukimamHas
MeXaHuKay, «TeopeTnyeckre OCHOBBI JIEKTPOTEXHU K.



3. KommnereHuuu odyyaromerocsi, fopMmupyembie B pe3yJjbTaTe 0CBOCHUS
AUCHUILIMHBI U IUIAHUpYeMble pe3yabTaThl 00y4eHust

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

CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[TnaaupyemMble pe3ynbTaThl 00yUCHHS

HCCJICJOBAHUA

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

3HaTh

- OCHOBHBIE MTOJIOKCHUS TEOPUH MIPECIIOB U HETIPEPBHIBHBIX (DYHKIMH, rpad) MK OCHOBHBIX
AJIEMEHTApHBIX (YHKIIMIA U UX CBOHCTBA,

- OCHOBHBIE TeopeMbl TuddepeHINaTBHOI0 U HHTETPAIBbHOTO UCYUCIECHUS GYHKIUH OHOM
Y HECKOJBKHX TEPEeMEHHBIX, METOAbl AU((EepEeHIMATBHOTO HCYHCICHUS MCCIeJOBaHUS
GbyHKIHA,

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

- OCHOBHbIC MOHATHSI TEOPUU (PYHKIMH KOMIZIEKCHOTO IIEPEMEHHOT 0,

YMmers

— pemiarth 3aJa4¥ 1O H3y4aeMbIM TEOPETHUYECKHU pa3Jiesiam;

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

- pacmo3HaBath 3()(HEeKTUBHBIE PE3yNbTaThl 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX OT
HEdPPEKTUBHBIX

Bnanets

- 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 M cojiep:KaHue TUCIUIIIUHbI

OO01mas TpyI0eMKOCTh TUCIUIUTHHEI cocTaBisieT 10 3adeTHbIx enunull, 360 akaj. 4acoB, B TOM YHUCIIE:
—KOHTaKTHas padota — 205 akaj. 4acoB:
— ayautopHas — 195 akan. yacos;
— BHeayaurtopHas — 10 akaza. yacoB
— camocTosATeNbHas padora — 83,6 akaj. yacoB; (uHTEp 34 YacoB)
— TOJArOTOBKA K 9K3aMeHy — 71,4 akan. gaca.



Pazpgen/ rema
JIACITUILTHHBI

Cemectp

KOHTaKTHas1 paboTa

AynutopHas

(B akaz. yacax)

JIEKIAHA

nabopar.
3aHATHS
IPAKTHY.

3aHATUA

CamocrosarejabHaa

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 MaTepuaia, COCTaBICHUE OTBETOB  |3a/laHUM yepes 3YB,

Ha KOHTPOJIbHBIE BOIIPOCHI oOpa3oBaTeIbHBIN MOpTal,

1 1 1 - BBIIIOJIHEHHE JTOMAIITHETO TECTUPOBAHMUE,

(mpakTtuueckoro) 3aganus Ha OIl  |KOHCyJIbTaIMK

- IPOXO0’KJICHUE TECTUPOBAHUS

- COCTaBJIEHUE TII0CCaAPHs

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

Ha KOHTPOJIbHBIE BOIIPOCHI oOpa3oBaTeIbHBIN MopTal,

- BBIIIOJTHEHUE JOMAIIHET O TEeCTHPOBAaHHE,

(mpakTtuueckoro) 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,

MOCIIEI0OBATENBHOCTH, TpeAen (YHKIUU B
TOYKe, Tpenen GYHKIUA Ha OECKOHEYHOCTH,
3aMeyvaTeNbHbIE TPEIETIbl.

- BBIIIOJIHEHUE JIOMAIIIHETO
(mpaktuueckoro) 3ananus Ha OI1
- IPOXO0’KJICHUE TECTUPOBAHUS

- COCTaBJICHUE IJI0CCAPUsL

o0Opa3oBaTeIbHBIN MopTal,
TECTUPOBAHUE,
KOHCYNbTaIMH (hopym)




AynutopHas % =
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K & — . Dopma TekyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
JUCIVIUIVHBI = <l e x| #ow 8% S paboThI [IPOMEKYTOIHOM él 25
o S |88 EE § g7 aTTecTaluH S 3 &
S8 E2 2% =" 2
=28 28 |8~ 2
1.4, TexHuka BbIUHCICHHUS TpeaenoB:| 1 2 1 1 - BBINTOJIHEHUE JOMAIITHETO [TpoBepka BBIIOJIHEHHS OIIK-1
PAaCKpBITHE HEONPEAEIEHHOCTEN (npaktuueckoro) 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 | TectupoBaHmue,
- 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 pyHKIIUM»
Tect «HenpepbiBHOCTD
byHKIHI
AKP 1 «IIpenemn.
HenpepbsIBHOCTD PyHKITHI»




AynutopHas % =
KOHTaKTHas pabora| & o EoN
£ | (Bakam.uacax) | K & — . Dopma TekyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
JUCIVIUIVHBI = <l e x| #ow 8% S paboThI IIPOMEKYTOTHOM él 25
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Paznea 2. lu¢gdepennnanbHoe ucuucjieHne pyHKIMu 01HOM nepeMeHHOi
2.1. 3apmaum, mnpuBoaAlmMEe K mOHATHIO| 1 1 0,5 |- u3y4yeHune TeopeTHIECKOro [IpoBepka BbIIOTHEHUS OIIK-1
npou3BoHONW. OnpezneneHue MPOU3BOAHOM Marepuaia, J0IUCbIBaHUE 3aJJaHUi yepe3 3yB,
¢ynkumu B Touke. [eomerpuueckuit u KOHCIIEKTa o0pa3oBaTenbHbIN HOpTal,
MeXaHUYeCKUI CMBICIT IPOM3BOTHOM. - BBITMOJIHEHHUE JIOMAIITHETO TECTUPOBAHUE,
[IpaBuna muddepennupoBanuss u TabIUIA (mpakTuyeckoro) 3amanus Ha OIl  |KoHCynbTalUU
POU3BOJIHBIX. «Haxox1eHre mpou3BoAHOM Mo
OTIpEICIICHUTO)
- IPOXOXK/IEHNE TECTUPOBAHUS
- yuactue B cemuHape «lIpaBuna
muddepentmponanus» Ha OI1
2.2. Juddepenuupyemoctp ¢GyHKIUU B| 1 1 /11 0,5 |- u3y4yeHHE TEOPETHIECKOTO [TpoBepka BBITIOIHEHHS OIIK-1
touke. Juddepennuman, ero CBOICTBa, Marepuaa, 3aJlaHul yepes 3YB,
reOMEeTpUYeCKuil  cMmbIci.  [IpumeHeHue - BBITIOJTHEHUE JIOMAITHETO o0pa3oBaTenbHbIN TOpTa,
g depenimana B IPUOJINKEHHBIX (mpakTtuueckoro) 3aganus Ha OIl | TecTupoBaHUe,
BBIYUCIICHUSIX - POXOXKICHNE TECTUPOBAHUS KOHCYJIbTaIlH
2.3. HuddepennmnpoBanue HesiBHO| 1 2 1 1 - moarotoBka Kk AKP 2 [TpoBepka BBIIOIHEHHS OIIK-1
3aJJaHHbIX,  [apaMeTPUYECKH  3aJaHHBIX - BBITIOJTHEHUE 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
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2.4. Pemenue 3agad Ha reoMerpudeckuii u| 1 1 0,5 - noaroroska Kk AKP 2 KOHCYJIbTAIIHI OIIK-1
MEXaHUYECKUH CMBICI TNPOU3BOJAHOH U 3yB,
nuddepennmana
2.5. IlpumeHeHne MNPOU3BOJIHBIX MIPU 1 1 0,5 - U3y4EHHE TEOPETUYECKOTO IIpoBepka BEIIOJIHEHUS OIIK-1
BeIUHMCIIeHUH TIpeenioB. [IpaBumo JlonuTans. MaTepuana, 3aJlaHul 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, - BBIIIOJIHEHUE JIOMAIIIHETO o0pa3oBaTenbHbIN HOpTa,
BO3pAaCTaHUs W YyOBIBaHUS, BBIMYKIOCTH H (mpakTtuueckoro) 3aganus Ha OIl  |TecTupoBaHue,
BOTHYTOCTH (PYHKLIMU Ha MPOMEXYTKE. 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 «Ilpumenenne
IIPOU3BOJHOM ...»,
AKP 2 «/Indppepennupo-
Banue POID»

11



AynutopHas % =
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K & — . Dopma TekyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
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Paznen 3. UnTerpajibHoe HcunciaeHne PYHKIMU OJHOI nepeMeHHOoM
3.1. TlepBooOpa3nas ¢yukmus. Heompeme-| 1 1 1 0,5 |- u3y4eHHE TEOPETHIECKOTO [IpoBepka BBITIOJIHEHUS OIIK-1
JICHHBIH UHTErpaj U €ro OCHOBHbIE CBOMCTBA. Mmarepuaa, 3aJJaHUi yepe3 3yB,
TabnuyHOE HHTETPUPOBAHUE. - BBITNIOJIHEHUE JIOMALIHETO o0pa3oBaTenbHbIN HOpTal,
(mpakTtuueckoro) 3aaanus Ha OIl  |KoHCynbTaIH
- IPOXO’KJIEHUE TECTUPOBAHUS
3.2. OcHOBHBIE MeTOJbl HHTErpupoBaHus.| 1 1 1 0,5 |- MOArOTOBKA K MPaKTHYECKOMY IIpoBepka BBIOITHEHUS OIIK-1
Meton 3aMeHbl nepemMeHHOW. Meton 3aHSTHIO, 3aJlaHul Yepes k3%:%
WHTEIPUPOBAHUS 10 YACTSM. - BoinosiHeHue MJI3 Ne2 oOpa3oBaTeIbHBIN MOpTAal,
«HeonpenenenHslil HHTETpaD, KOHCYJIbTALIUU
3.3. OcHOBHBIE MeTONBI WHTETpuUpoBaHus.| 1 1 1 0,5 |- moaroToBKa K MPaKTHYECKOMY |- KOHCYIbTaIuH 1o pemrenuto | OITK-1
Hurerpuposanue palMOHAJIBHBIX 3aHATHIO, N3 Ne2, 3yB,
BBIPAXKEHUMN - BBIIIOJTHEHHUE na3 No2 |- mposepka MJI3 No2
«Heonpenenennsliit HHTErpaD,
- cocTaBiieHWE Yy4eOHO KapThl
«MeTo/1bl HHTETPUPOBAHUS
3.4. OcHoOBHBIE MeTOABl HHTErpupoBaHus.| 1 1 1 0,5 |- MOAroTOBKA K MPaKTHYECKOMY - KoHcynbTauu no pemenuto | OTTK-1
WNHTterpupoBanue TPUTOHOMETPUYECKUX 3aHATHIO, N3 Ne2, 3yB,
BBIPAKCHUI. WNHuTterpupoBanue - BeinosiHeHue MJ[3 Ne2 - npoBepka NJI3 Ne2,
UPPALMOHAIIBHBIX BBIPAXKCHUMH. «HeonpeneneHHslii UHTErpam», - IpoOBepKa yueOHOI KapThl
- COCTaBJIeHHE Y4eOHON KapThl
«MeTobl HTHTErpUPOBAHMSI»

12
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3.5. Onpenenennplii unTerpan. 3aaaya Bol-| 1 3 /11 1,3 - TOATOTOBKA K MPAKTUYECKOMY |- KOHCYNbTaruu o pemenuto| OITK-1
YUCJICHUS IUIOIIAAN KPUBOJIMHEMHON Tparie- 3aHATUIO, N3 Ne3, 3yB,
LIWU U JAPYTUE 3a/1a4, IPUBOJASILINAE K IOHS- - BBIIIOJIHEHUE nas3 Ne3 |- mposepka N/13 Ne3
THUIO ONPEEIIEHHOr0 UHTErpaa. «OrnpeienIeHHbI UHTETPAJl M €r0 |- IPEICTaBICHUE IPE3EHTa-
Wuterpan kak (QyHKIOUS MEPEMEHHOTO PUITIOKEHUS, uun «lIpunoxxenus ompene-
BepxHero mnpexnena. Popmyna HeroToHa- - CcOoCTaBlieHHE Yy4eOHOH KapThl|JICHHOTO HHTETpasa
Jleii6Huua. CBOMCTBa ONpeAeIeHHOT0 UHTe- «[Ipunoxenus OIpeIETIEHHOT O
rpajia. 3ameHa MIepEMEHHOMI u UHTErpana»
UHTETPUPOBAHHE 10 YACTAM. - npeseHtamu  «[Ipunoxenus
OTIpEeICIEHHOT0 UHTErpaia
3.6.Hecob6cTBenHble nnTerpansl. [Ipusnaku 1 1 2 - TOJrOTOBKA K MPAKTUYECKOMY |- KOHCYNbTauu 1o pemenuro| OITK-1
CXOJUMOCTH. 3aHSTHIO, N3 Ne3, 3YB,
- BBITIOJIHEHUE nas3 Ne3 |- mposepka 13 Ne3,
«OmnpeneneHHblil UHTETpal U €T0 |-  NPOBEPKa KOHCIIEKTa
MIPUIIOKEHHUS», «CBolicTBa HECOOCTBEHHBIX
- KOHCIIEKT «CBOMCTBa | HIHTETPAJIOB. [Tpuznaku
HECOOCTBEHHBIX UHTETPAJIOB. | CXOTUMOCTH
ITpu3HAKKM CXOAUMOCTI
HToro mo pazneny 1 8 511 53 N3 2 «HeomnpenejaeHHbIi
HHTErpamn»
NA3 3 «OnpeaenenHblil
HHTerpaji U ero
NPHII0KEHUST»
IIpesentanus
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Pa3nen 4. luddepennuaibHoe U HHTErPaJIbHOE HcunceHue QyHKUMA HecKoJIbKUX nepeMmeHnbix (PHIT)
4.1. OmnpeneneHue OCHOBHBIX MOHATHH.| 1 /11 0,5 |- camocrodTenbHOE  W3ydYeHHE|- IMPOBEPKA KOHCIIEKTA, OIIK-1
IIpenen u nenpepriBHOCTS OHII. JIUTEPaTypPhl u HalvcaHue 3yB,
KoHcekTa «OCHOBHbBIE CBOWCTBa
GbyHKUINH, HENPEPBIBHBIX B
3aMKHYTOM 00s1acTi»
4.2. YactHble pOU3BOJHbIE U Mpou3BOAHast| 1 1 /M1 0,5 |- u3y4yeHune TeopeTHIECcKOro - KOHCYJIbTUPOBAHUE 10 OIIK-1
no HamnpasieHuto. Juddepenuupyemole MaTepuaia, pewenuto /13 4 3yB,
¢byakuun. KacarenapHas MIOCKOCTh W HOP- - BeimoaHenue /13 4 «duddepennpoBanne
Majgb K IIOBEpXHOCTH. l'eoMerpuyeckuit «Auddepentmponanne GHIT» OHII»
CMBICJT YaCTHBIX IIPOU3BOAHBIX U TUpdepeH- - cocTaBlieHHE Yy4eOHOM KapThl|- TPOBEpPKA  BbIMOJIHEHUS
ruana. [Ipusnak nuddepeHnupyeMoctu. «DHII» 3amanus Ha OIl
- pa3paboTKa MPEe3eHTAINN
4.3. IlpousBoaHas ciaoxHoi ¢pynkuuu. Yacr-| 1 1 1 0,5 |- u3ydyeHue TeOpeTHUECKOTro - KOHCYJIbTUPOBAHUE, OIIK-1
HbIe MPOU3BOAHBIE U U (epeHIaibl BbIc- Marepuaa, - TpOBEpKa  BBINOJHEHHUS |3YB,
HIMX TOPSAKOB. Y CIOBHE HE3aBUCUMOCTH OT - BBIIIOJIHEHUE JIOMAIIIHETO 3ananus Ha Ol
nopsinka nuddepenmuposanus. duddepen- (mpaktuyeckoro) 3amanus Ha OI1 |- IpencraBiacHUE IPE3eH-
[IUPOBAHNE HESIBHO 33/1aHHBIX (DYHKITHIA. - COCTaBlieHHMEe Y4eOHOW KapThl|Talui

«DHII»
- pa3paboTKa NMpe3eHTaluu

- TMpOBEpKa y4eOHOH KapThl
«DHII»
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4.4.Ilonstue 00 »sKcTpemymax ¢yHkumii| 1 1 1 0,5 |- u3ydyeHue TeOpeTHUECKOTO - koHcynpTupoBanue o MJ13 |OIIK-1
MHOTHX TIEPEMEHHBIX. MaTepuaia, - mpoBepkKa yueOHOU KapThl |3YB,
VYcnoBubiii  3kcTpemym. HauOGomnbmiee u - Beinonnenue 1UJ13 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 OCHOBHble| 1 2 1 - U3y4EHHUE TEOPETUUECKOTO - KoHCynbTanuu no pemwenuto | OIK-1
cBoiicTBa. CBeZicHME IBOMHOIO MHTErpaja K Marepuana, N3 Ne4, 3yB,
MOBTOPHOMY MHTETrpaiy. Teopema o cpeiHeEM - BBIIIOJIHEHUE JIOMAIIIHETO - IPOBEPKA BHITIOJTHEHUS
3HaYeHUHU. 3aMeHa MEepPEeMEHHbIX, Mepexoa B (mpakTuueckoro) 3aganus Ha OIl | qoMarHero (MpakTH4YecKoro)
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. - cOCTaBJIeHHE YUeOHOU KapThl |- IpOBepKa y4eOHOM KapThl  |3YB,
«IIpunoxeHus KpaTHbIX «IIpunoxeHus KpaTHbIX
WHTETrPajIoB» HMHTETPAIOB»
HTroro no pasneny 8 4/12 4 IIpakTuyeckue 3agaHus Ha
OIl, TecrupoBanue
nas4
IIpesentanus
Hroro 3a 1 cemecTp 34 17/16 | 17,3 DK3aMeH
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Pa3nes 5. DiieMeHTHI IMHEHHOM M BEKTOPHOM a/1re0pbl U aHATUTHYECKOI reoMeTpuH
5.1. Matpuubl 1 onpenenuTenu 2 3 2 1 |- u3yueHue TEOPETUUYECKOTrO - 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,
- BBITIOJTHEHHUE 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) 3amxanus 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,
@dyHaMeHTaIbHAas CUCTEMA PEIIeHU I - BBITMIOJIHEHHUE JIOMAIITHETO JOMAIIHEro (IPaKTHYECKOTO)
(npaktrueckoro) 3amanus Ha OI1  |3amanus Ha OIl,
- IPOXOXK/ICHHE HHTEPAKTUBHOTO |- PE3YJIbTaT TECTUPOBAHUS
TECTUPOBAHUS
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5.5. BekTopbl: OCHOBHBIC ONpEICIICHHUS,| 2 2 2 0,5 |- u3ydyeHue TeOpeTHUECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
JUHCHHBIC  ONepalii  HaJl  BEKTOpPaMH MaTepuana, pabora ¢ yueOHOi - MPOBEpKa KOHCIIEKTa 3yB,
(moBTOpeHHWE © O00OOOIICHHE MIKOJIHHOTO JUTEpaTypO, COCTABICHHE - MPOBEPKa BHITTOJTHCHUE
Kypca) KOHCIIEKTA 110 TEME JIOMalIHero (IpakTHYeCKOro)
- BBIIIOJIHCHUE JJOMAIIIHETO 3aganus Ha OII,
(mpaktuueckoro) 3ananus Ha OI1
5.6. [IpousBeneHNsI BEKTOPOB: CKAJIIPHOE, 2 1 1 0,5 |- u3ydyeHue TeopeTHUECcKOro - KOHCYJIbTUPOBAHUE, OIIK-1
BEKTOPHOE, CMEIIIaHHOE MaTepuaa, - IPOBEPKa BHITIOTHEHUE 3yB,
- BBIIIOJTHEHUE JJOMAIITHETO JOManTHero (PaKTHIeCKOTo)
(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
[NonsipHast cucrema KOOpIWHAT. YpaBHEHUS Mmarepuaa, - IPOBEPKA BBHINIOJIHEHUE 3yB,
OpsSMOM Ha MIIOCKOCTH - BBIMIOJIHEHHUE JIOMAIITHETO JOMaIlHero (IpakTH4ecKoro)
(nmpaktuueckoro) 3amanus va OIl  |3aganus Ha OII,
- IPOXOXKJICHNE TECTUPOBAHUS - pe3yJIbTaT TECTUPOBAHMUS
5.11. YpaBHeHuUE IIIOCKOCTH 2 1 1 0,5 |- u3ydyeHue TeopeTHUECKOro - KOHCYJIbTUPOBAHUE, OIIK-1
Marepuana, - IPOBEpPKa BHIMOJIHEHUE 3yB,
- BBITMIOJIHEHHUE JIOMAIITHETO JOMAITHEro (IPaKTHYECKOTI0)
(npaktuueckoro) 3ananus Ha OI1  |3apanus Ha OIl,
5.12. Ilpsimas B IpoCTpaHCTBE 2 1 1 0,5 |- u3y4yeHune TeopeTHIECcKOro - 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 «BekTopbn»
IIpe3enTanus 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 TEOPETHUECKOTO - kxoHcynbrupoBanue 1o|OIIK-1
ypaBHEHUS MepBOTo nopsiaka. OCHOBHBIE OI1- Marepuaia, pemenuto PI'P Ne6, 3yB,
penenenus. YactHoe u obuiee pemenue. 1n- - BBITIOJIHEHUE JIOMAIIIHETO - TpoBepKa  BBHIMOJIHEHUS
TerpajibHble KpuBble. MeTo bl petieHus Jud- (npaktuueckoro) 3ananus Ha OIl | qomamiHero (IpakTUYECKOro)
(bepeHIMaTbHBIX YPaBHEHUH EPBOTO MOPSI- 3aganus Ha Ol
Ka.
['eomerpuueckuii u pusnveckuit cMbica aud-
(depeHnaIbHOr0 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 13 6,
«O6bikHOBeHHbIe [V mepBoro |- mpoBepka yueOHOU 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 TEOPETUIECKOTO - KOHCYJIBTUPOBAHHUE 110 OIIK-1
HUS n-ro nopsnaka. JImHelHoe OogHOpPOIHOE Marepuaia, pemennto U3 Ne7 «JIHIY |[3yB,
ypaBHeHHe. DyHIaMeHTalbHas CUCTEMa pe- - BBIMIOJIHEHHUE JIOMAIITHETO BBICIINX TOPSIIKOB C
menuii. Onpegenurens Bponckoro. Heogno- (mpakTuyeckoro) 3amanus Ha OIl | mocTosTHHBIMEU
poanoe nuHenHoe ypaBuenue (JIHAY), Bua - BermonHenue MJI3 No7 «JIHJAY  |koaddunmentamu. Cuctemsl
BBICIIUX MOPSAKOB C NOCTOSSHHBIMU | 1Y »,
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oOmiero pemieHusi. MeTos Bapualuu Mpous3- kodppurmentamu. CucreMsl [[Y», |- mpoBepka BBIOJIHECHUS
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- HOCTOSIHHBIMU K03 punmeHTamu: | koapdurmentamu. CucTeMbl
Hue. OO011ee pelieHue. METO/IbI PEILICHUS» AY»,
- TpoBepKa yueOHOU KapThl
«JIHZY BBICIINX MOPSAKOB C
MTOCTOSTHHBIMH
ko3 dUIIMEHTaMU:  METOJbI
pEIICHUS
6.4. MeTo1bl penieHust CUCTEM JIMHEHHBIX 2 2 2/N2 4 - TMOATOTOBKa K mpakTuyeckomy|- 3ammurta U3 Ne7 «JIHAY |OIIK-1
T depeHIMATEHBIX YPaBHESHUI 3aHSITHIO, BBICIIIUX TIOPSIKOB C 3yB,
- BeinosiHeHUE <«JIH/IY BbICIINX|IOCTOSHHBIMU
TTOPSIJTKOB c MOCTOSTHHBIMU | K03 purrierTamMu. CucTeMBbI
koapdunmentamu. Cucremsr JY» | AV »,
- COCTaBJICHUE KOHCIICKTA
«Pemenue cucrem JIJIY meromom
Ditnepa»
Hroro no pazneny 10 10/16 12 IIpakTnyeckune nomamHue
3aganusa Ha OIl
UA3 6 «1Y
NepBOro MopsiaAKa»
NA3 7 «THAY»
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Paspnen 7. Psaabl
7.1. UucnoBble psabl: OCHOBHBIE TOHATHS.| 2 2 2/11 2 - U3y4YEHHE TEOPETUUECKOTO - KOHcyabpTanuu no permenuro | OIIK-1
Cymma psana. CxoaumocThb pana. Marepuaia, - BemmonHeHne WJI3  No§|3yB,
3HAaKONOJOXKHUTENbHBIE  psfbl.  [Ipu3HaKH - BBITIOJTHEHHUE JIOMAITHETO «Pspl
CXO/IUMOCTH (mpakTuueckoro) 3aganus Ha OI1
- BeinosHeHue N3 No8 «Psiap»
7.2.  3HakomepeMeHHble  psnmel.  Psag| 2 2 2/11 2 - U3y4EHHE TEOPETUYECKOTO - KoHCyIbTanuu 1o pemenuto | OIK-1
JleitOHuna. AOcomtoTHasT U YCJIOBHas Marepuana, - BpmmonHeHnne MJI3  Ne8|3yB,
CXO/AUMOCTh - BBITIOJIHEHUE IOMAIITHETO «Pspr
(mpaktuueckoro) 3ananus Ha OI1
- BemonHeHne /3 Ne§ «Psaan»
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. Hcnonp30BaHue pas3ioXKEeHUNW B (mpaktuueckoro) 3ananus Ha OI1
MPUOJIMKEHHBIX BHIYUCICHUSX - BoinotHeHue MJI3 No8 «Psb»
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 MPAKTHYECKOMY |-  KoHCyabTHpoBanue  1o|OIIK-1
3aHATHIO, pewenuio /13, 3yB,
- BBIIIOJITHEHHUE JOMAILIHET0 3aJ[aHusl | ITIPOBEPKa BBIITOJTHEHUS
Ha OI1 nomaitHero 3axanus Ha OI1
8.2. Cnyuaiinple coObiTuss. OcHOBHBIE| 3 4 3 2 - TOJrOTOBKA K MPAKTHYECKOMY |-  KoHCyabTHpoBanue 1o|OIIK-1
noHsATus. Anredpa coOwsituii. Knaccuueckoe, 3aHATHIO, pewenuio /13, 3yB,
T€OMETPUUECKOE U CTATUCTHUECKOE - BBITTOJIHEHHE JIOMAIITHETO 33/1aHus | [IPOBEPKA BBITTOJTHEHUS
ONpEeNEeTICHUs BEPOSATHOCTH. AKCHOMAaTHKa Ha OIl nomartHero 3aganus Ha Oll
TEOPHUH BEPOATHOCTEN.
8.3. Teopembl cilOXeHHS M yMHOXEHHUS.| 3 4 4 2 - TOJrOTOBKA K IPAKTUYECKOMY |-  KOHCyabTHpoBaHue  1o|OIIK-1
VYcnoBHas BeposTHOCTh. Dopmyiia MOJTHOU 3aHATHIO, pemenuto [13, 3yB,
BeposiTHOCTH U ¢opmyrna baileca. Cxema - BBIIIOJTHEHHE JIOMAILIHETO 3a/IaHus |-  MPOBEpPKAa  BBINOJIHEHMS
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 MIPAKTHUYECKOMY |-  KoHcyabTHpoBanue  1o|OIIK-1
HETIPEPHIBHBIE CIIy4alHbIC BEIWYUHBL. Psj 3aHSTHIO, pELIEHUO na3 Nel0|3yB,
pacripeniesieHus, GyHKIUS pacrpenesieHus: U - BeinonHeHue NJ13 Nel0 «Teopus |«Teopust BeposTHOCTEI»
IJIOTHOCTh. MaTeMaTH4ecKkoe OKUJaHue U BEPOSITHOCTEWN» - mpoBepka BeinosaHeHus /13
JUCIIEPCHUs, HAYaJIbHBIE U ILEHTpaJIbHbIC Ne9 «Teopust BeposiTHOCTEN»
MOMEHTBI.
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AynutopHas % =
N KOHTaKTHas1 pabora| T ‘E DopMa Texymero = S
Pazpnien/ Tema § (B axan. wacax) “E ;2 ’% Buy camocTosTesbHOM KOHTPOJIA YCIIEBAEMOCTH U % % %
JTUACIVITUTVHBI 3 <l e x| ¥ ow 8% g 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 M3  Ne9
«Teopus BepoATHOCTEN»
8.6. 3akoHbl OonbInX uncen. HepaBencteou| 3 2 3/1N2 1 - TOJrOTOBKA K IPAKTUYECKOMY |-  KOHcyabTHpoBaHue 1o|OIIK-1
TeopeMa YeoObiména. [enTpanbHas 3aHATHIO, pemenuto MJ13 Ne9, 3yB,
IpesesibHas Teopema. - BeinonHeHne /13 NelO «Teopus |- 3amura /I3 Ne9 «Teopust
BEPOSITHOCTEMN» BEPOSITHOCTEN»
8.7. MHOTOMEpHBIE CITydailHble BETUYMHBL| 3 4 3/1n2 2 - TOJTrOTOBKA K MPAKTHYECKOMY |-  KoHCyabTHpoBanune 1o|OIIK-1
DyHKIHUU paclpeneneHus, CBOMCTBA. 3aHATHIO, pemennro M3 Ne9, 3amura |3y,
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)
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AynutopHas % =
N KOHTaKTHas pabora| T CE DopMa TekyIero = 5
Paznien/ Tema § (B axan. wacax) ‘E 2 ’5 Buy camocTosTesbHOM KOHTPOJIA YCIIEBA€MOCTH U % QE) %
JUCIVIUIVHBI = <l e x| #ow 8% S paboThI IIPOMEKYTOTHOM él 25
© S| &E| EE § g5 aTTecTaIiH ° 5 E
Z S T 22 2% 2
2|88 E3 |85 g
Pa3nes 9. DiieMeHTBI MAaTeMAaTHY€CKOI CTATUCTUKH
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. - BeimoHeHnne  WMJI3  Nell|«llepBuunas 00paboTka
ToueuHble U NHTEPBAJIBHBIE OLICHKHU. «IlepBuunas obpaboTka -|pe3yabTaTOB 3IKCHEPUMEHTA.
pe3yJIbTaToB JKCIIepUMEHTA. | YUCI0BbIE  XapaKTEPUCTUKHU
Yucnossle XapaKTEePUCTUKH |TIaPaAMETPOB»
apameTpoB»
9.2. JloBeputenbHble MHTEpBAJIbl  AJIs - TOJArOTOBKA K ITPAKTHYECKOMY KoHcynbTaruu mo pemenwuro | OTTK-1
apaMeTpoB HOPMAIbHOTO paclpesiesieHus.| 3 4 412 7 3aHATHIO, N3 Nell, 3YB,
[Tonsarue 0 KPUTEPHUSIX MPOBEPKU - BBINIOJTHEHUE na3 Nel12|- 3amura U3 Nel 1
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 |- KOHCYnbTauu 1o pemennto| OITK-1
perpeccus. Kpusbie perpeccuu. 3aHATHIO, N3 Nel2, 3yB,
Brei6opounsiii k03O PHUIUEHT KOPPETSIIHH. - BemosHenne ~ MJ3  Nel3|- 3ammra HWA3  Nel2
Onpenenexnne MapaMeTpoB JIMHEMHOM «BrprsicHeHuE KOppensuuoHHOM | «BbIsicHEHUE
perpeccun METOJIOM HaMMEHBIINX 3aBUCHUMOCTH H3MEPUMBIX | KOPPEISILIMOHHOM
KBaJIpaToB. MIPU3HAKOB TeHEPaJIbHOM [3aBUCUMOCTH  H3MEPUMBIX
COBOKYITHOCTH» IIPU3HAKOB
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AynutopHas % =
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K & — . Dopma TekyIero & & =
Paznien/ Tema 3 & m Buj camocrosTessbHOU KOHTDOJIA yCIIEBAEMOCTH M| & & =
JICIUTLINHBI = = | e w| 5w 8% S paboThI IIPOMEKYTOUHOU él 2 q:)
Ol E|gE5| EE|8§F aTTecTaluH © 3 8
g | & Z ® | 29 = o
51g§ £3 |8 g -
= E E o O t%
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 3K3aMeH U 3
ceMecTp 3a4eT

M — B TOM ymcCIe, 4ackl, OTBEJCHHBIE HA padOTy B MHTEPAKTUBHOU (popme.

25



5 O0pa3oBareibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTHH

Peanu3anuss KOMIIETEHTHOCTHOTO TIOAXOJA IPEIyCMaTPUBACT HCIOJIb30BAHUE B y4eOHOM
IpoIecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpOBENCHHS 3aHSATHHA B COUETAHHWU C BHEAYAUTOPHOU
paboToii ¢ nenbo GopMUPOBaHUS U PA3BUTUS IPOPECCHOHATIBHBIX HAaBBIKOB 00yyaromuxcs. CoriaacHo
n. 34 Ilopsiika OpraHM3aldy U OCYIIECTBICHHS JEATEIbHOCTH MO 00pa30BaTENIbHBIM MPOrpaMMaM
OakanaBpuaTta BbIciiero obpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 r. Ne 301), mpu
MPOBEICHUU YYEOHBIX 3aHATUN OOECIIEYMBAETCS PA3BUTHE Yy OOYYArOIIMXCSl HAaBBIKOB KOMAaHJIHOW
palboThl, MEXJINYHOCTHON KOMMYHMKALIMU, IPUHATHS PELICHUH, JIMACPCKUX KauecTB, B TOM YHCIE C
YYETOM pPErHOHAJIBHBIX OCOOCHHOCTEH NPOQPECCHOHATBHON JEATENBHOCTH BBIIIYCKHUKOB U
rmotpebHOCTel paboToAaTE IEH.

BeiOupas Ty wim uHY0 TEXHOJIOTHIO pabOThl C 00yYaIOUIMMHUCHA, HEOOXOJUMO UMETh B BUJLY, UTO
HanOombIIero dhdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CITU YUUTHIBAThH IEIH 00pa3oBaHus, Ha
peanu3anio KOTOPBIX JOJDKHA ObITh HalpaBiieHa M30MpaeMas TEXHOJOIMs, COAEp)KaHUE, KOTOpOe
MPEICTOUT TepenaTh OOydJaromMMcsi ¢ €€ IMOMOIIBI0, a TAaKKe YCIOBHs, B KOTOPBIX OHa Oyner
HCIOJIb30BATHCS.

B nameii pabote MbI HCTIOJIB3yeM CIIEAYIOIICE.

1. Tpaouyuonnvie obpazosamenvhvie mexrnonozcuu. Opranuzanus 00pa3oBaTeIbHOIO Mpollecca,
MpearnoiaraeT NpsMYyI0 TPAHCIALUIO 3HAHUK OT MpPEerojaBaTelisi K CTYACHTY (IPEeUMYIIeCTBEHHO Ha
OCHOBE OOBSICHUTEILHO-WIIJIIOCTPATUBHBIX METOJ0B OOy4YeHHs). YueOHas [esATeNbHOCTh CTYAEeHTa
HOCHUT B TaKHUX YCIIOBHSX, KaK MPABUIIO, PETIPOYKTUBHBINA XapaKTep.

@DopMbl yueOHBIX 3aHSATHIA:

- MHQOPMALMOHHAS JIEKIUSI — IMOCIIEeIOBATEIbHOE HM3JIOKEHUE MaTepuasia B JAUCHUILUIMHAPHOU
JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOabHBIMU CPEACTBAMHU.

- cemuHap (3ammra MJI3) — Oecema mpemomaBaTelis W CTYACHTOB, OOCYXKIEHHE 3apaHee
MOJIFOTOBJICHHBIX COOOILEHHH MO Ka)KIOMY BOIPOCY IIaHa 3aHATHS C €AMHBIM JJIS BCEX IEepedyHeM
peKoMeH1yeMoi 0043aTeNbHOM U JJOTIOJIHUTENBHOM JIUTEPaTYPHI.

- NPAaKTUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHHl M HaBBIKOB IIO
MIPEUIOKEHHOMY JITOPHTMY.

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

@DopMbl yUeOHBIX 3aHATHI:

- IpobOseMHas JIeKIMs — U3JI0KEHUEe MaTepHaia, IpeArnoaramplee MocTaHOBKY MPOOIEeMHBIX U
JIMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3JIMYHBIX HAYYHBIX ITOJXOJ0B, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3JIMYHBIMHU MOJICJISIMUA UHTEPIIPETALUU U3y4aeMOoro MaTepHarna.

- JeKuus «BABOeM» (OMHapHas JEeKIUs) — U3JI0KEHHEe MaTepuana B (opMe IHUaIoru4eckoro
o0IIeHUs IBYX CTYAEHTOB (3apaHee MOATrOTOBUBIIMXCS) WM CTYAEHTAa U IpernojaBaTens (Harmpumep,
PEKOHCTPYKIIHSI THANIOTa UCTOPHUYECKUX JIMYHOCTEH — CBUAETENEH OTKPHITHS KaKOTO-JIMOO HAYYHOTO
(bakTa; «ydeHOTO» U «IPAKTUKa» U T.1.).

- IpaKTHYECKoe 3aHsTHE B (hOpMe MPaKTUKyMa — OpraHu3anus y4eOHoil paOoThl, HarpaBlieHHas
Ha pelIeHrne KOMIUIEKCHOW y4eOHO-TI03HaBaTEeIbHON 3a/1a4M, TpeOyIoLIei OT CTy/IeHTa IPUMEHEHUS KaK
HAYYHO-TEOPETHUECKUX 3HAHUH, TAK U TPAKTUIECCKUX HABBIKOB.

- caMocTosTelbHas paboTa (¢ KOHCYJIbTAllMsIMU TpenojaBaTesisi) Ha OCHOBE Keic-merona —
oOyueHne B KOHTEKCTE MOJEIUPYEMOM CHUTyallH, BOCIPOU3BOJSAIIECH peajbHbIe YCIOBUS HAyYHOM,
POU3BOICTBEHHON. OOyuaromuecss TODKHBI MPOAHATM3UPOBATh CHUTYallMI0, pa3o0parbcs B CYTH
mpoOJieM, MPEeIOKUTh BO3MOKHBIC PEIICHUS W BBHIOpaATh Jiydriee W3 HHUX. Keiichl O0a3mpyrorcs Ha
peanbHOM (paKTHUECKOM MaTepHalie Ui ke MPUOIMKEHBI K PeabHOM CUTYalHH.

3. Texnonozuu npoexkmrnozo o6yyenusi. O6pazoBaTEIbHBIN MPOLIECC MOCTPOEH B COOTBETCTBUU C
JITOPUTMOM ITO3TAITHOTO PELICHUs] MPOOJIEMHOI 3a/1a4M WM BBIIOJIHEHUS yueOHoro 3aganus. [Ipoekt
IpEArnoiaraeT  COBMECTHYIO  y4eOHO-NIO3HABATENBHYIO  JAEATENBHOCTh  IPYNIbl  CTYAEHTOB,
HaNpaBJICHHYIO HA BBIPAOOTKY KOHLIENIINH, YCTAaHOBIICHHE 1eNIel U 3aa4, (OPMYINPOBKY OXKHIAEMBIX
pe3yabTaTOB, ONPEAEICHUE NMPUHIMIIOB M METOJUK PEIICHUs MOCTABJIEHHBIX 3aJay, IJIAHUPOBAHUE

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 THITBI TPUMEHSEMBIX HAMHU B 00pa30BaTEIBHON IEATETLHOCTH MPOEKTOB:

Hccnedosamenvckuti npoekm — CTPYKTypa MpUOIMKeHa K (HOpMaTy HAYYHOTO HCCIICIOBAHUS
(moKa3aTeabCTBO AKTYaJbHOCTH TEMBI, OINpEJCICHUE HAay4YHOW MpOOJIeMbl, MpeaMeTa U OOBEeKTa
HCCIEOOBAHUs, ILeleldl M 3a7ady, METOM0B, HMCTOYHHMKOB, BBIIBIDKEHHE THIIOTE3LI, 00O0OIIEHUE
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
IBPUCTHUYECKON HANpPaBICHHOCThIO (MIOWCK, OTOOpP W CHUCTeMaTu3anus HHPOpMAIMH O KaKOM-TO
00BEKTE, 03HAKOMJICHHE YYaCTHHUKOB IMPOEKTAa C ATOH HHPOpMAIMEH, ee aHaliu3 U 0OOOIICHHE H,
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.
WUTIOCTPATUBHBIX, TPaQUUECKUX, AyAUO- U BUJIEOMATEPHAIIOB).

[IpakTuueckoe 3anaTue B popMe Mpe3eHTAIUU — MPEICTABICHUE PE3YIbTATOB MPOCKTHON WU
HCCIIEIOBATENILCKON JIEITEIIbHOCTH C UCIOIb30BAHUEM CIEIUAIM3UPOBAHHBIX MPOIPAMMHBIX CPE/I.

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 Nel «Ilpedenvi»

Breraucnuts MMpEaACIIbL:

3 2
1 lim X 42-3x + 2X > 1im (x 7Z(x 23)(x 4)
x>2 X°—X—-6 oo 5XT =X +11
3 2
3. lim| —— X . lim 9%
xoo\ 2X° =1 2x+1 x>-2 (X + 2)
—+7
5. Iin})(l—4x)3X 6. Iirrg) xctg5x

7. UccnenoBath Ha HEMPEPHIBHOCTH (PYHKIIUIO.
X=3ecau x <0
f(x)=
5%  eciu x>0
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AKP Ne2 «Ilpou3eoonany»
1. HaiiauTe nepByto mponu3BOAHYI0 OT (PYHKIMIA:

2) X =/1— 25t
y =arccos 5t + 7,

0) y — x-cosax> B)
X2 -3x+2
X2 4+2x+1

Y= 5 Hx 2arctg(4x2 + 3x).

—5-log, x+3

2. CocTaBbTe ypaBHEHHs KacaTenbHol k kpuBoit XY =4 B Touke Xy = 1.
3. Beruucnute npubmmwkenno Y = x* +8 mpu X =109 .

. cos4x-1
4. BorumciuTe npenen no npasuy Jomurana NimM ————

X—0 (e4x _1)2 '

AKP No3 «Cnyuaitnote coovtmus

1. Tlo muieHu npousBoauTcs TpH BbicTpena. PaccMarpuBatorcs coowitus A, B, C — nonananue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpeax. UTo 03Ha4atoT COOBITHS A+B+C,AB+Cy

2. B ypue 12 mapoB. Cpeau 3Tux mapos 3 6enbix 1 9 uepHbix. KakoBa BeposSTHOCTB TOTO, UTO HayAady
BBIHYTHIN 11ap OKaxeTcs 0enpiM?

3. B pagmoctynuu tpu mukpodoHa. i Kaxaoro u3 MepBhIX ABYX MHKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nnsa tperbero — 0,9. HailTu BeposTHOCTH TOTO,
9TO B JAHHBI MOMEHT BKIIFOUCHBI 2 MUKPO(OHA.

4. B mpoaaxe UMerOTCs Oesble 1 KOPHUHEBHIE siiflla B COOTHOIIEHHUH 2:3, mpudeM npou3Boactso 60%
0enbix U 71% KOpPHUYHEBBIX SUI] JATUPYETCS JHEM, MTPEANICCTBYIONUM JHIO TPOJAKH, & OCTATbHBIE
giflla gatupyrorcs 6onee paHHUMHU unciaamu. [lokymartenb 3aka3bIBaeT siiilla, JaTHPyEeMbIE THEM,
MPEIISCTBYIONUM JIHIO MPOJIAXKH, HE3aBHCHMO OT MX I[BeTa. KakoBa BEpOSITHOCTh TOTO, YTO €My
MPOJAAYT PEHIETKY OeNbIX SUIL?

5. Tenedonnas cerp yupexaeHus oociyxuBaer 200 aboHeHTOB. BeposaTHOCTh TOro, 4TO B TEUCHHE
MUHYTHI BHYTPHU 3TOW CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEeposSTHOCTH TOTO, YTO B
TEUCHHE MUHYTHI OyJeT 5 3BOHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUCHHE MUHYTHI OYICT HE
6oree 5 380HKOB? HaiiTu HauBeposATHEHIIIee YICIIO 3BOHKOB B TEUCHUE MUHYTHI.

Ilpumepnvie unousudyanvnvie oomauwinue 3aoanusn (U/]3):
H/[3 Nel «Ilpumenenue npou3eo00HoIl 01 UCC€008AHUA PYHKYUIL)
1. TIlocrpoiite rpadux ¢$byHKUINN c IIOMOILBIO MIPOU3BOAHOMN [IEpBOTO HopsiIKa
vV = —x2 — 3% 4+ 9% + 11"

2. Haiigute mpoMeXyTKH BBIITYKJIOCTH, BOTHYTOCTH M TOUKH riepernda pyHkuun y =2x — 33/x? .

3. Haligure acUMITOTHI ¥ TOCTPONTE CXEMATHYHO Ipaduk QyHKIUU _ x®
(x +1)
2
4. TlpoBemuTe MOJHOE UCCIEOBaHNE (DYHKIIMH U TIOCTPOITE rpadmk y= X —3x+3,
x—1

5. TlpoBenaure moyHOe Mccie0BaHNe (DYHKIIMU H TIOCTPONTE rpaduK
_Inx
X

HJ[3 Ne2 «HeonpedenenHwlii unmezpan
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1. Haifti HeompeneeHHbIC MHTETPAJIBI
3
1J L_&_Fl X 2'[ 2 > 1 dx
3\/; 5 3+ X 24/ X 2 _ 3

3 pa—
Bl 4 ) 4.IMX
2 _7x sin(zx—lj SIN™ X

5. [ x(3x2+1) dx 6.J %
7. [V1-e'etdx 8 j%dx'
0. [xevdx 10. jﬁ
11, j&+£+24&' 12 Icosfﬁ'
13 | o

(X+DVx* +2x—1.

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

1. BBIUHCITUTE OTIpe/IeIEHHbIE HHTETPATBI
2 l g
1) _[(xz +—)dx. 2) _[In sin xdx
1 X 2
2. Boramcnuts miomaas GUrypsl, OrpaHHYeHHOM JTHHUSMU
2
1) ax—y=4ar Y = 6X
T
2) ¥ = cos 2@, OS(/JSE
3) x =2cost, =3y =3
y =6sint;
3. BbruucnuTh JUIMHY TyTH KPUBOM, 3a/IaHHON ypaBHECHUEM
1) y=Inx, V3 <x<A15
3p/4
2) ,0:3@@ s —7m/2=p=x/2
x=¢e'(cost+sint
3) ( )’ T/2=<t=<or.
x=¢e'(cost—sint),
4,

Boranciuts 00beM Tena, 00pa3oBaHHOTO BpaimieHreM BOKpyr ocu Oy (urypsl, orpaHuueHHO# rpaduxamu
_1Q_ 2 _ 2
dyHrciii X=3-Y CX=y +1

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

5 In (1 —x? - y2)
1. Haiiti obnacte onpeneneHust PyHKInn 7 = ——————>.
1-\y
2. HaiiTn 3HaueHHs 4YaCTHBIX MPOU3BOAHBIX (QYHKIMH B 3aJaHHOM TOYKE:

A)z= x% (1) B) z=In (\/;+\/§) (12).
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_ 9 .
3. Haiitn PR eciu U = Xy +Sin(X+Y).
X

4. BBIYHCIUTD MPUOTHKSHHO \/ 5.%% +2,03° .
5. Haiftu skctpeMyMbl GyHKImn Z = X° +2y> —4X -6y + 2.

Inx In
6. Haiiti mpou3BoHyI0 QyHKIMK Z = —— — Y B HampaBjeHuH Bektopa (1;1).
X

7. Haiitn skcTpeManbHoe 3Hauenne GyHKimn Z = 2X + Y — Y2 — X* npu ycnosun X + 2y =1.

8. Haiitu Hanbospliee 3Ha4YeHUE QYHKIIH:

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

2y

9. BLIUKCIIUTE OBTOPHBINA HHTErPAIl Idy I (2X + y)dx .
200

(x; y)dx.

y

10. I3MeHUTH MOPSAOK MHTETPUPOBAHUS B ABOHHOM HHTETpae: J.dy J.
1 1

y

2
. . X
11. BeruucnuTh ABOMHOM MHTErpal ” — dxdy, rme D — o6acTh, orpaHudYeHHas TMHUAMA
D

1
y=—,Y=XX=4.
X
12. Beraucauth mioma s GUrypsl, OrpaHHYCHHON OKpY)KHOCTSIME ' =1, I =2C0S@ (BHE OKPYKHOCTH
r=1).
13. Beruucauts miomaas GUrypsl, OrpaHIYeHHOH JINHUAME Y = % u xX+y-7=0.

14. BeIuuCcIIUT TPOIHOM HHTErpa J'J'.[(x2 +3y)dxdydz; R:0<z<3x, x+y<1,y>0 1o ¢purype R, OrpaHHueHHON
HOBEPXHOCTSIMHU. R
15. Beruncants 00bEM Tea, OTpaHUYEHHOTO TOBEPXHOCTAMU
7=8-x-y, x=0, y=x* y=4, z=0.
HJ[3 No5 BekTopHas 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) muny pedpa AA, ;

2 yrom Mexny peopamu AA, U A A,;

3 yroa Mexay pebpoM AA, U TPaHbiO A A A;;

4) mnomans rpaHn AAA;;
5 o0beM mupammuIBbL.

HJ[3 N6 /Tugppepenyuanvnvie ypasnenusn 1 nopaoka
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Haiitn oOmmii uHTerpan wim oOmiee pereHne aupGepeHIuanIbHOr0 ypaBHeHUs epBOro nopsiaka (B
npumepe 3)penuts 3a1ady Korm):

2 B2
1) VA- X7y +xy? +x=0, 2) y' =2 +2xy =5y

2x% —6Xy

' _ 2
g) VTV 4)12dx——xy+1dy:0.
y@) =1 X X

HJ[3 Nl Jluneiinvie HeoOHOpoOHble Ouddepenyuanvrvle ypasHeHus

1. Haiitu oGriee pemeHue qudhepeHIMalIbHOTO YPaBHEHUS:
1) y"xInx=y",2) @+x?)y" +2xy' =12x>.
y' = 25in3 yCcosy

yO==,y@®=1"
3. Haiitu obmee pemenue zmq)q)epeHuHanLHoro ypaBHEHUs (B IpuUMepe 1) pemmTh 3aaagy Komm):
1) y"=2y'+y=xe" 5 y"+4y'+5y= x?
3) Yy —4y" +5y' =6x>+2x-5, 4) y""+2y" -3y' = (8x +6)e*,
5) y'—4y'+4y =e*(cosx+3sinx),6) y'" —64y’ =128 cos8x —64e™*,

) y"+y=1/sinx

y(z/2) =1,y (xl2)=712 "

4. Pemmute cuctemy Y mepBoro mopsinka AByMs criocodaMu - OICTAHOBKH W METOZIOM Dijepa
y'=2x-5y+e'
X'=y—6x+e™®

2. Haittu pemenue 3anaun Korm:

N3 Ne8 Psowt

1
1. loka3aTb CXOMUMOCTh U HAUTH CYyMMY psiia Z—
—nh“+n-2

2.MccrnenoBaTh Ha CXOMMOCTD PSIBL:

sin n\/_ = = nl2n+1)! & (3n-2)"
Jn Z;T m( j z (3n)! r);n(4n+1j

n=1

e

1) i L
~ (3n+1)/In(n+5)

3. MccnmenoBaTh psasl Ha aOCOMIOTHYIO U YCIIOBHYIO CXOAMMOCTD:

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

“nin(n+1) ~ & 3n+2

(-D)"
< 4" (2n +1)

4. Haiitu cymMmy psima Z ¢ TouHocThio 10 0.001.

5. Haiit 0671aCTh CXOAMMOCTH CTEIICHHOTO PAJIA:
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a)g(—l)"sznnixzu)“ )24 (x 3)" )Z( " (x+2) "

6. Paznoxxuth ¢pyHkuuio B psia Teiinopa o crenensam 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) _[sin(25x2)dx .
0

0.5 dX
a) | —
[

HJ[3 Ne9 Dnemenmot meopuu eepoammuocmeii

Cay4aiinbie coObITHS

1. OnbIT — U3BJIEUEHUE AETAIH U3 SILUKA, B KOTOPOM HaXoJATCs u3zenus Tpex coptoB. CoObiTus: A —

«U3BIICYEHA JIETAIIb TIEPBOTO COpPTa»; B — «u3BieueHa aeranb BToporo copray; C — «u3BiedeHa
JeTallb TPeThero copray. Yrto npeacrapistor coboit coobituss A+B, A+ C,AC, AB+C?

2. N'apaepoOuruia BeIjalia OTHOBPEMEHHO HOMEPKH YEThIPEM JIUIIAaM, CJIABIIUM B Tapaepod CBOH
nursnel. [Tocite 3Toro oHa repemyTaia Bee NUTSAIBI | MOBECHIIa UX Hayraja. HalTu BeposTHOCTH
CJICTYIOIINX COOBITHH:

A- CKAXKIOMY U3 YCTBIPCX JIUI] rap,uepo6umua BbIACT €Iro CO6CTB6HHYIO HUTAITY »;
B - «POBHO TpPH JIMLA TTOJIYYAT CBOU HUIAIIBI»;

C- «POBHO ABa JIMIA MTOJYYaT CBOU HIJIAIIBD).

3. BeposgtHocTh nonaaanus B 1iejb pu oJHoM BbicTpene paBHa 0,001. Halitu BeposiTHOCTD
NoTaJlaHus B 11eJIb IBYX U OoJiee MyJib, €CIIM YMCio BeIcTpenaoB paBHO 5000.

4, BepOHTHOCTL H3TOTOBJICHUA U3JCJINA, OTBECUYAIOIICTO CTAHAAPTY IMPU JIaHHOM T€XHOJIOTUH paBHa

0,8. Haiitu BeposiTHOCTH TOTO, uTO M3 200 M3aenuii crangapTHeiMu OynyT: a) poBHo 150, 6) ot 140 no

155, B) He meHb1e 165.

5. TpI/I aBTOMOOHIIS HaITpaBJICHBI Ha IICPCBO3KY I'py3a. BepOHTHOCTB HCIIPAaBHOT'0 COCTOAHUSA IICPBOTO

n3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. Haiith BEpOATHOCTB TOT0, 4TO POBHO JBa
aBTOMOOWJISL IPUTOJIHBI K SKCILTyaTalllu.

Cryuaiinvle éenuuunsl
1. 3anan pAIl pacupeiesieHus] NUCKPETHOM CilydyalHOW BENWYWHBI X.

X |1 2 3 4 5 6
P 1003015 0,20 [0,35 [0,15 |?

HOCTpOI/ITB MHOT'OYTOJIBHUK PpaCcHpeaACICHUA. OHpe,Z[eJ'H/ITB (1)YHKLII/IIO pacripeacyaCcHusd U MOCTPOUTH eé

m
rpaduk. BEIMHCIHUTE, MaTeMaTHUeCKoe OXumaHue X, mucmepcuro DPIX1 | cpemHee KBagparmdeckoe

0 P(m,—o, <X <m, +0,).
OTKJIOHEHHE 'HW BEPOATHOCTH X X X X

2. 3amgana (QYHKIHS pacrpejielieHus CIydailHOW BeIUYMHBI X
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0, X <3,
F(x) = %(—x?’ +12x* —45x +54), 3<x<5,

1, X >b,

Hatitn mnotHocTh pactupeaeneHus. [loctpouts rpaduku QyHKIUM W IUIOTHOCTU PACIIPEICIICHUS.
Beruuciauts MaTeMaTHueckoe OXKUJAHME, JUCIEPCUI0 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

my.

2
o m o o
Haiitu: koo dunmeHT «a»;, MaTreMaTHYecKue OXWAaHus — *’ ; gucnepenr  *7 Y koadHIHEHT

r
Koppenmsituun - * Y.

Cay4aiinble mpoueccol

1. Cpennee 4muCIiO BBI30BOB, IOCTYMAIOIINX HA CTAHIIUIO CKOPOW OMOIIIM 3a OAMH Yac, paBHO 9.
Haiiti BeposiTHOCTB TOTO, 4TO 32 20 MUHYT IOCTYIIHT a) TPH BBI30BA; 0) HE O0siee IBYX BHI30OBOB

HJ3 Nel0) «llepBuuHasi o0pa0doTka Ppe3yJbTAaTOB 3KcnepuMenTa. YucjioBbie

XAPAKTEPUCTUKHU I'CHEPAJIBbHBIX IapaMETPOB»
JaHn cratuctudeckuil paa (MCXOAHBIE 3HAUEHUS BEJINUUH)

X Vv X Yy X v X v X vy
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 pacmpeaeneHus (X, V), sMOupuveckue
pacrpeesieHus COCTaBISIOMMX X U Y, MOCTPOUTH rpaduuecKkoe 0TOOpakeHHE pacipeieIeHUH.
JUJ1s1 3TOTO - COCTaBUTh KOPPEIALHMOHHOE T0JI€, KOPPEISIIMMOHHYIO Ta0JIMIly a0COIIOTHBIX YacTOT,
BapHaLlMOHHBIE PSJIbL, TAOMUIy «CTaTUCTHYECKAs! COBOKYITHOCTh H3MEPUMOT0 IIPU3HAKAY.

2. Onenure reHepalbHbIC MapaMeTphl: HANIUTE cpelnHee, AMCIEPCUs, CPEeIHee KBaJApaTHYHOE
OTKJIOHEHHE, aCHMMETPHS, IKCIeCC, MOJIa, MeinaHa, Ko3(pPpHUIreHT Bapuauu s npu3HakoB X u Y.
OueHuTe CTENEeHb OTKIOHEHMSI AMIMPUYECKOTO PACHPENEICHHUS 3TOr0 M3MEPUMOIO IpPU3HAKA OT
HOPMaJIbHOTO paclpeesICHusl.

Jliist aToro 3anonHuTe Tabnuny «Pacyetr BBIOOPOUYHBIX OLIEHOK MPU3HAKOB) U MPOBEIUTE PACUETHI
WCIPABJICHHBIX OIICHOK I'eHepalbHBIX 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 CTATUCTUUECKOM
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 MpUHATH paBHbIM 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 KOPPeISIHMOHHOM 3aBUCHMOCTH M3MEPUMBIX PHU3HAKOB)

ITo nanaeM 3amaun, uccienyemord B MJI3 10 NeNe 1-3, Haiith W 3ammcarh B KOPPEISIIUOHHYIO
TabyuIly YCJIOBHBIE cpenHue. Ha KoppensiuoHHOM TMOje TMOCTPOUTh JIMHUU perpeccun. Haiitu
WCTPABJICHHBIA KOPPEIALUMUOHHBI MOMEHT M Kod(duuueHT Koppensiuuu. [IpoBepuTh THUIOTE3Y O
HE3aBUCUMOCTH mpu3HakoB X M Y (ypoBeHb 3HAYMMOCTH MNpHHATH paBHbIM 0.05). Paccuurath
koa¢pdunmenTsl auHeHoM perpeccun (X Ha Y wim Y Ha X).lpoBeputh 3HaUMMOCTH ypaBHEHHS
perpeccun. Haiitu noBepuTenbHbIE HHTEPBAIBI A KOX(PQPHUIMEHTOB KOPPEISIUMU M JIMHEHHOM
perpeccun (ripu ypoBHe Haa&xHocTH 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 1im (x 71(x 23)(x 4)
x>2 X" —X—-6 noo - Bx® —x* 411
3 2
3. lim ); _ X 4. lim tg7x
x>n| 2X° =1 2X+1 x>-2 (X + 2)
1
—+7
5. Iirrz)(1—4x)3X 6. |in‘(l) Xctg5x

2. UccnenoBats Ha HEMIPEPHIBHOCTH (DYHKIIHIO.

f(x):{x—i%ewzu X <0
5% ecmu x>0

Tema «Ilpouzeoonan ghynkuyuu»

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. HaiiTu npousBoaHYI0 (GyHKIMH, 33JaHHON HESBHO e’ —5xe*—2xy+11=0.
. . X = 3cost — 5,
3.HaiiTu npousBoHyI0 (yHKIMH, 3aJaHHOM TapaMeTpUYecKH
y=4t°+5.

4. HaiiTi IpOM3BO/IHBIE TIEPBOTO MOPSAKA QYHKIIUH y = xe*"

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

dx  dx? by ) y=3t’; )Y

6. a) Hanmmure ypaBHeHHe KacaTelbHOH Kk mapadone ) = X?— 4X + 2 B TouKe ¢ A6CLHCCON x, =0.
[Toctpoiite rpaduk 1 KacaTelnbHYIO.

6) Hanumure ypaBHeHue KacaTelbHOM K KpUBOM X*+y?—4x+2y—-164=0 B eeTOUKE C
koopauHatami (7; 11). IlocTpoiiTe KpuUBYIO U €€ KacaTeIbHYIO.

7. Haiigute HanOOJIbIIIee U HAMMEHBIIICE 3HAUCHUS (I)YHKLII/II/I Ha 3aTaHHOM OTPC3KC

f(x)=2x*-6x"-18x+7 x e[-2;2].

35



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 MPSIMOJIMHEHHOM JIBI)KCHUU TOYKHU 33]]a€TCS YPAaBHCHHEM

1
s="1t>+2t*~3,rmes— nyTs B M, at— Bpems B c. BeIuHCIIHTE ee CKOPOCTh M YCKOPEHHE B MOMEHT
3

BpeMeHu t = 4c .

Tema «duppepenuyuposanue O@MII
Juppepenyup In(l_xz_yz)

1-y
2. HaiiTi 3HaueHuUs1 YaCTHBIX MMPOU3BOIHBIX (DYHKIIMIA B 3aIaHHOM TOUKE:
1
Az=x' (1) B)z:ln(\/7<+\/§) (1;2).
d%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 HampaByieHuH Bektopa (1;1).
y X
7. Ilpu kakux k>0 rpaguent GpyHKIUU Z = (2x + ky)2 MEPIEHIUKYISIPEH MPSAMON X + Yy = 2.7

6. Haiitu npousBoanyto 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 ypasHenue X+3(A-B)=4C, rae

L ey o5
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-1 56 7 > 3 -1 4)(2
2. Bemonnuts geiicteus | 3 4 2 1| 2 +5 2 33|
0 7 8 2 i 1 -2 3)(4
1 2 3
3. Bouucauts onpepenurens 2 0 4.
56 7
1 1 2
4. Haiitu o6parayro Matpury AL, ecmn A=|2 -1 2.
4 1 4

5. Pewmmthb cucTeMbl TMHEHHBIX anreOpandeckux ypaBHeHUH o popmynam Kpamepa, MaTpU4HBIM METOIOM,
MeroaoM ["aycca:

3X; +4X, +2X; =3 X, + X, — X, = 36
A) {2%; —X, —3X; =-3 B) <X, =X, +X; =13.
X, +9X, + X3 =-2 2% + X, + X, =7

6. Pemmts cucremy mMeromom ["aycca
X, + X, +3X; —2X, +3X%; =1
2X, +2X, +4X; =X, +3Xg =2
3X, +3X, +5X; —2X, +3X; =1
2%, +2X, +8X; —3X, +9X; =2
2X; + X, +X; =0
7. PeminTh cucTEMY OAHOPOJIHBIX YPaBHEHUI S5X, =X, =X, =0

X, —3X, =3%X, =0
Tema «Bexmopnas anzeopa»

JIaHbI KOOP/IMHATHI BEPIIHH MUPAMHUIBI A, A, A, A, |
A(1;3:6), A2(2:2;1), As(-1;0;1), Ay (—4;6;-3). Haitru:
1) nmuHy pedpa AA,;

2 yron Mexnay peOpamu AA, U A A,;

3 yroa mexay peOpoM AA, U TpaHbio A AA;;

4) mnomans rpaHn AAA;;
5 o0beM mupamu/IBbL.

Tema «Ananumuueckasn ceomempus. Kpuevie 2-20 nopaoka»

1. B Tpeyronbuuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTu 1irHy OUCCEKTPUCH yIiia A, eciiu
M3BECTHO, YTO OMCCEKTpHCa JIEIUT MPOTHUBOJIEKAILYIO CTOPOHY HA YacTH, MPOIMOPIIHOHAIBHBIE
JUTMHAM TPUJIEKAIUX CTOPOH.

B kaxkoii Touke npsimas, mpoxozsmias yepe3 Touku A(3,-2) u B(-1,2), mepecekaer och Oy.
Haiitu paccrostaue mexnay npsmeivu 4x-3y-7=0 n 4x-3y+3=0.

HanucaTts kaHOHWYECKHE U MTApAMETPUUECKUE YPaBHEHUS MPSAMOH, MPOXOIALIEH uepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

[TposecTtu npsimyro uepe3 Touky A(2,0,-1) nepneHanKysipHO TiockocT 3x+4y-z+4=0.
[TpoBectu mockocTh uepe3 Touky A(2,0,-1) napamnensHo miockoct 3x+4y-z+4=0.

ITposectn mockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Omnpenenuts TAN U TIOCTPOUTH JIMHUIO. HaliTh, eciu ecTh, BepIIMHBI, POKYChI, aCHMITOTHI: 37
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a) X2 —9y? +2x+18y+73=0;
6) 2x> +3y? —4x+6y—7=0;
B) y? —4x-2y-3=0.

Tema «OobviKHOGEHHBIE OUepenyuanbhble YyPAGHEHUA NEPBO2O NOPAOKQ)

1. Haiftu oOmuii wHTerpan wiu obOmiee pemeHue auddepeHmanibHOr0 ypaBHEHHUS TEPBOTO
nopsjka (B mpumepe 3)pemunts 3aaauy Komn):

2 _Ey2
1) VJa- Xy +xy? +x=0, 2) y' =2 +§xy >
2X° —6Xxy
' _ 2
3) Wry=x , 4)%dx—xy+1dy=0.
y(@) =1 X X

2. Haiitu obmee pemenue auddepeHnnanbHoro ypaBHeHNS:
1) y"xInx=y",2) A+x*)y" +2xy’ =12x>.

y" = 2sin® ycosy
3. Hatitu pemenue 3agaun Komu: T, .
yO==.y0=1
4. Haiitu obmee penienne mudpepeHInaIbHOT0 YpaBHEHHS (B MPUMeEpe ) pemuTh 3aaady Komm):
1) y"-2y'+y=xe* 5 y"+4y' +5y=x"
3) y"' —4y" +5y' =6x>+2x-5, 4) y"' +2y" -3y' = (8x+6)e*,
5) y' -4y’ +4y =e**(cosx+3sinx),6) y'"' —64y’ =128 cos8x — 64e°*,
7 y"+y=1/sinx
y(z12)=1,y'(z12)=xl2 "
5. Pemre cucremy /1Y nepBoro nopsiaka AByMsi Clioco0amH - IOJICTAHOBKH U METOJIOM Jiinepa
y'=2x-5y+e'
X'=y-—6x+e®
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Tema «Teopusa eeposamnocmeint»

1 TlpousBoauTcs 5 BBICTPENOB MO PE3EpByapy C TOPIOYMM, IMPUYEM pe3epByap IOCIE IEPBOro
nonajaHusi B HEro BOCIUIAMEHSIETCS, a IIOCJie BTOPOTO TMOMAaJaHus B HEr0 — B3PHIBACTCA.
BepositTHOCTh mONaianus B pe3epByap npu Kaxaom Beictpene paBHa 0,3. Haiitu BeposTHOCTH TOTO,
YTO pe3epByap OyJeT MOJO0KKEH, HO HE B30OPBETCS.

2. B cembe Tpoe nmereii: 2 Manpuuka W jJeBouka. JleT urparoT Ha KyxHe. BeposTHOCTH TOro, 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 I1ama — ¢ BepositHocThIO 0,75. Cama BeicTpernit 2 paza, Mama — 3 pa3a, [1ama — 1 pa3, mocne
4Yero B MUIICHU OBbLIIO OOHApPY)KEHO OJHO OTBepcTHe. KakoBa BEpPOSTHOCTh TOTO, YTO B MHUIIICHB
nonaixa Mamma?

4. Pa3zpplB CBSI3M NPOUCXOAUT B OJHOM U3 3BEHbEB TEIEPOHHOIO Kabes. Mourtép
MIOCJIEZIOBATEIbHO  TIPOBEPSET 3BEHBs, OOHAapyXuBas Mecrto paspbiBa. CoCTaBUTH sl
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 pacnpeaeneHus. Omnpenenuts QYHKIUIO paclpenesieHus |

D[ X]

:

.. m
MOCTPOUTH €€ rpaduK. BEIYMCINTh MaTEMaTHYECKOE OXKUIAHUE X, IUCIIEPCHUTO

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

6. 3anana QyHKIUS pacnpeneneHus clydyailHoON BeMuYuHbl 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
pacupeneneHrs. BbIUMCINTD MaTEMaTUYECKOE OKUJAHUE, JHUCIEPCHI0 UM BEPOSTHOCTh
P(X (0, 4)).

7. B Tabnuue npuBenéH 3aKOH paclipe/leIeHUs] BEPOSATHOCTEH CHCTEeMBbl CIydyailHBIX BEIMYUH
X, V)

X
4 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 ) A ’ O_Z
Haiitn: xoadduumeHt «a»; mareMatudeckue OXKUIAAHUS X' 7Y nucnepceuun X y-

r
k03¢ duiueHt koppensiuuun 1Y,
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7 OIIeHO‘leIe cpeacrea Jid MpoBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranumn

a) Ilnanunp

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

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
oOyueHus

O1eHOYHEIE cpe€acTBa

OIIK-1 — ciocoOHOCTHI0 HCI0JIL30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHHUILIMH B MPO()eCCHOHAIBHOI 1eATeIbHOCTH, MPUMEHATh METOIbI
MaTeMaTH4YeCKOro aHAJIM3a U MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MOAEJIHPOBAHHUS, TEOPETHYECKOI0 H IKCIIEPHUMEHTAIBLHOI0 HUCC/Ie10BAHNS

3HaTe

- OCHOBHBIC TIOJIOXKEHHSI TEOPHU TIpere-
JIOB ¥ HETIPEPHIBHBIX (QYHKUUH, TpaduKn
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. CocoOsl 3ananus. O6nacth onpeneneHus. OCHOBHBIC 3JIeMEHTapHbIC (QYHKIIUH, HX CBOMCTBA,
rpaduku.

2. Ilpenen ¢pynkmun B Touke. Ilpenen ¢pyHknnu B 6eckoHeqHOCTH. OTHOCTOPOHHHE MIPEEIHI.

3. beckoHeyHO Malble 1 OECKOHEYHO OoJblIMe (QYHKIUH, CBA3b Mex 1y HUMH. CBOHCTBA OECKOHEYHO MaJIbIX
GbyHKIMH.

4. Teopewmsl 0 npenenax. PackpsITHe HEONPeaeIeHHOCTEH.

3amMeuaTenbHbIe TIPEIEIbl.

CpaBHeHne OECKOHEUHO MalIbIX (DYHKIMNA. DKBUBAICHTHbIE OECKOHEYHO Majble ()YHKIIMH ¥ OCHOBHBIE TEOPEMBI O

Hux. [IpuMeHeHne K BEIYUCISHUIO MTPEAEIIOB.

7. HemnpepbiBHOCTh (pyHKINH B TOUKe. TOUKH pa3pbIBa U MX KiIacCH(pUKaIHs.

8. OcHOBHBIE TeOpPEMBI O HETIpephIBHEIX (PyHKIMsIX. CBoiicTBa (QyHKIMI HETIPEPHIBHEIX HA OTPE3KE.

9. IlpousBomHas GyHKIHH, €€ TEOMETPUIECCKUI U (PU3NUECKHI CMBICIL.

. YpaBHeHUs KacaTeIbHOW U HOpMaX K KpuBoil. JluddepeHtnpyeMocTs QyHKIIMU B TOUKE.

. IIpon3BoaHas cyMMBI, pa3HOCTH, MPOU3BEICHNS, YacTHOTO (hyHKIMH. [Ipon3BoiHas CI10KHOI 1 00paTHOM

(GyHKIHH.

HuddeperunpoBanme HeSIBHBIX U ITapaMeTPHUIECKH 3aJaHHbIX (yHKIui. Jlorapudmmudaeckoe

nuddepeHIrpoBaHue.

13. IIpon3BOJHEIE BBICIINX MTOPSIIKOB.

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

15. Ilpumenenue audpepeHnmana K NpUOIHKEHHBIM BEIYHCICHHUSIM.

16. OcHoBHBIE TeopeMbl auddepeHnransHoro ueuncienus: Poms, Jlarpamka n Ko,

17. IIpaBuio Jlomwmrans.

18. YcnoBus MOHOTOHHOCTH (YHKIMH. DKCcTpeMyMbl QyHKIMH. HeoOxoqumMoe 1 1ocTaTouHOE YCIIOBHS IKCTpEMyMa
GbyHKIMN.

19. HaubobIiee ¥ HAMMEHBIIIEE 3HAUYCHHS (DYHKIIMK Ha OTPE3KE.

20. Bemmykiocts rpaduka ¢pyakuud. Touku nepernda. HeoOxoauMoe 1 J0CTaTOYHOE YCIOBHUS TOUEK Ieperuoa.

21. AcumnroTsl rpaduka GyHKIHM.

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

oo

12.




CrpyKTypHBIi
DIIEMEHT

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.

OmnpeeneHHblil HHTErpall Kak Mpeiel MHTerpaibHOH CyMMBI, €T0 CBOWCTBA.

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

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

HecoOcTBeHHbIE HHTETPATIBI.

I'eomeTpuueckre u pU3MYECKUE MIPUITOKEHHUS OIIPEICICHHOTO HHTErpasa.

Ob6nacte onpeneneuus OHIIL. [Ipenen, HenpepsiBHOCTH. CBOICTBa (DYHKINH, HEMPEPHIBHBIX B OTPaHUIECHHON
3aMKHYTOH 00s1acTH.

YacTHbIE IPOU3BOIHBIE TIEPBOTO MOPSIJIKA, UX TEOMETPHIECKOE NCTOIKOBAHHE.

YacTHbIE TPOU3BOJIHBIE BHICIINX HOPSIKOB.

HuddeperuupyemocTs 1 onHbNH auddepennnan GyHKIuu.

[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.

VYcaoBHbI akcTpeMyM. MeToa MHOXuUTeNneH Jlarpanxa.

HawuGonb1iee 1 HanMeHblIee 3HaUCHNST PYHKIIMU B 3aMKHYTO# o0nacTy.

JIBOIHOI MHTErpal: OCHOBHBIE MOHATHS U ONPEEIICHUS.

I'eomeTpruecknii 1 GU3NIECKUIT CMBICI IBOWHOTO MHTErpaja.

OCHOBHBIE CBOMCTBA JBOMHOI'O UHTErpaa.

Brruncnenue 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 ¢ pa3AeNAIONIMMUCS IEPEMEHHBIMU.

OnnHopoauble nuddepeHnraibHbple ypaBHEeHUS 1 mopska.

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
DIIEMEHT

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 KO3QPHUIMECHTaAMU.

Jluneitnpie HeomHOpoaHbIe Y. CTpyKTypa obmmero pemernus JIHIAY.

MeTon Bapualiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wurerpuposanne JIHAY ¢ noctossHHBIMU K03 DUIIMEHTaMK U TPABOH YaCThIO CIIEIMAIBLHOTO BU/IA.

Cucremsl quddepeHnnanbHeIX ypaBHeHuil. TeopeMa cyliecTBOBaHHS U €AMHCTBEHHOCTH peleHus. MeTton
UCKJIFOYEHUS JJIs1 PELICHUS] HOPMAIBHBIX CHCTEM AU PEepeHIINATBHBIX YPaBHEHHH.

DeMeHThl KOMOWHATOPHUKHU: TIEPECTAHOBKH, pa3MELICH s, COYECTaHuUsI.

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

JeticTBust Haa cOObITUSIMH. AlreOpa COOBITHH.

TeopeMbl CI0KEHUS 1 YMHOKEHUS BEPOSATHOCTEI.

®opmyna nonaHoi BepoaTHocTH. Popmyna belieca.

[ocnenoBarenbHOCTH HE3aBUCUMBIX HcnbiTaHUA. Dopmyna bepryin.

Cny4aliHble BEJIMYHMHBI, X BUJBL.

Psan pacnipenenenus. @yHkuus pacnpeneneHus, ee cBoicTsa. II1oTHOCTE pacnpesesieHus, CBOUCTBA.

UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEIMYMH: MaTeMaTH4ecKOe OXXKHUIAHUE, JHUCIEpCUsi, CpeaHee
KBaJ[PaTU4ECKOE OTKIOHEHUE.

HopManbHbIii 3aK0H pacrpeiesieHHsl Clly4ailHOM BeJTMUUHBI.

CucTeMsl ciyqaifHBIX BEIMYMH. 3aKOH pacnpeneneHus. YncaoBbIe XapaKTePUCTHKH CUCTEMBI CITyJaiHBIX BEIUYHH.
3aBHCHMOCTH CITyJaiHBIX BEJINYHH.

[Ipenmer MaTeMaTHUECKON CTAaTUCTUKU. | eHepasibHasi COBOKYITHOCTH U BBIOOpKa. Bapuarinonusiit psaz. [loauros.
T'ucrorpamma. Omnupudeckas GyHKIUS pacTpeacieHusl.

CraTtucTuuecKue OLeHKH MapaMeTPOB paclpeelieH s FeHePaIbHON COBOKYITHOCTH.

Craructuueckas nposepka runote3. Kpurepwnii cormacus. Kpurepwnii ITupcona.

Koppensmonssiii ananu3. OMnupudecknii koaddument koppessiun. Haxoxienue ypaBHeHUs! TMHEHHON
perpeccuu METOJJOM HaMMEHBIIINX KBaJpaToB.
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CrpyKTypHBIi
DIIEMEHT

KOMIICTCHIIM U

[Tnanupyembie pe3yabTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

YMmeTh

KOPPCKTHO BBIPpAXKATL U

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

IMPUMCHATH OCHOBHBIC ITOHATUA U

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

pacmno3HaBath dPGEKTUBHBIC

[pe3yIbTaThl 00PabOTKH
PKCIIepUMEHTABHBIX JAHHBIX OT
Hed(PPEKTUBHBIX

Hpumepuble npakmuvdeckue 3A0aHUA 0111 IK3AMEHA U 3auema.

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

o5 Y5 )

2. Pemmmth cuCTEMBI TMHEHHBIX areOpandecknx ypaBHeHHH 1o popmynam Kpamepa, MaTpuaHBIM METOAOM, METOZIOM
["aycca:

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

(136). A(221), A(L0D), A(46-3)

3. JlaHBI KOOpMHATEI BEPIINH MTHPaMHIBI ARAA, : A
Haiitu:

1) nmuay pedpa Ak, ;

2) yron mexmy pebpamu Ak, u AA ;

3) yrox mexay pedpom AA U TPaHBIO ARA ;

4) romaab rpaHu Al ;

5) 00beM TMpaMUJIBL.

4. B TpeyronbHuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTi 1yIMHY BBICOTBI U3 BEPLIMHBI A.

5. HanncaTh KaHOHWYECKHE U TTapaMeTPUUYECKIe YpaBHEHHUS IPAMOiL, Tpoxosiieii uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxosuiei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. JlokazaTh, 9TO MPsIMBIE TTapaJUICIbHBL:

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

8. Haiitu yron Mexay npsiMoii, mpoxossineit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u mutockocThio X-3y+z+5=0.
9. OnpenesuTh THIT KPUBOM 2-TO MOPSAKA U MOCTPOUTH JINHUIO:

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

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.
26.

. Beruucnure npenensi:

—x . 1-cos4x [y _1
1+Af#ﬁ) lim ————:8) |, 2x-1-5

lim . -
x> X+ 3X° + 2X x>0 2X-tgX il -3
d 2 3
. Haiture 4 st yHKumiA: a) Y = et 6) X =ctg2t,
dx y = In(sin 2t).
Ucenenosats GyHKLHMIO 1 OCTPOUTD €€ rpaduk: y = 2 + 2Z|.2 _
X° -4

28

BbiuucauTs: a) 3 —J3+i , 0) (1—i) .

Haiitn HeonpeieI€HHBI MHTErpal:  a) jsin 3x-cosb5xdx, 6) .[ 1-cosx dx. B J(2x+5)-exdx.
(x—sin x)*
B vdx

'! \/x2+5.

1
BrrucuTh onpeeeHHbIH HHTErpall I4 x - arcsinxdx -
0

BrruncnuTh onpeneaeHHbIN HHTETpail

2
Haiitn momans (GuUTyphl, OrpaHMYeHHON nvHMAMA: X = 4, y°=4x

-1 0 0 0

VI3MeHHTh TIOPSIOK HHTETPHPOBAHHS J‘ dy j fdx+ J‘ dy J' fdx
-2 —Jary 1y

Beraucnuth .U dxdy D:x<y< 1-x*, x>0.

§ fxz Ty
_fo_v2_\2 )3
Haiit 1 moctpouTs 001acTh onpenencHus GyHKIUNn U=y9-Xx"—y" +(x-y) .

3 .
Haittu nonueiii guddepenmman pynkmuu: £ = X In'y —sin 2xy.

Haiitn yacTHBIE TPOHM3BOIHBIC MEPBOTO MOPsAAKa (YHKIIHU:
=5x%y® +In(x + 4y).

Hamnncarp ypaBHeHME KacaTebHOM INIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH Z = 4/ X%+ y2 B Touke (3, 4, 5).
_ 2 3

Hccnenosats Ha skcTpeMyM pynkmuio Z = X~ — 2xy + 4y

Pemmre 3amauy Kom: Y cos” xdy = (y2 +1)dX : y(O) =0.

Haiiure obmee pemenne nuddepennuansuoro ypasuerus  y' +y' = e?*,
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27. Pernth ogHOpOAHYIO cucTeMy AuddhepeHInalbHbIX YpaBHEHUI:

x'=6x—y,
V' =x+4y.
. 2 ) .
28. HaiiTu BCe KOMIUIEKCHBIE 4HCIIA, YAOBJIETBOPSAIONIME 3aJaHHBEIM ycioBuaM Z —Z° = Z°  Haiisennsle umcna

3amucarTthb B TpI/IFOHOMeTpI/I‘IGCKOﬁ U TIOKa3aTeJIbHOU (bOpMaX.
T

-z
i i 2
29. BeraucnuTh 3HaueHUsT QYHKIMNA: cosi, In(3+4i), e )

y 4 ; .
30. Haiitu kopru ypasrenns Z = 81l u n306pasuth X Ha KOMILIEKCHOI MIOCKOCTH.
31. Beranucanutes HHTETpA:

3

7?2 .

—dz; v:iz=2e%,0<p <=
fz‘ Z; y:iz e 7, 5
4

33. IIpu mocraBke ¢ 3aBoga Ha 6a3y 1000 paxnonpreMHUKOB, Y 55 BBINIIA U3 CTPOS JIaMIIBl. HaliTH BEpOSATHOCTE TOTO,
ITO B3ATHIN Hay[ady IPUEMHHK OyIeT UCTIPABHBIM.
34. [IsaTHAMATh SK3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT IO 2 BOIPOCaA, KOTOPHIE HE MOBTOPSIOTCS, 3K3aMEHYIOIIUHCS
3HaeT ToybKO 25 BompocoB. Haiitn BeposTHOCTB TOTO, YTO K3aMeH OyJeT cllaH, eCit JUIL 3TOTO JOCTATOYHO OTBETHUTD
Ha J1Ba BOIIPOCA OJJHOTO OMIeTa.
35. IpuHNMaeM BEpOSTHOCTH POXKICHUS MaJIbUMKa 1 IEBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTO, uTO cpenu 10
HOBOPOJXKJICHHBIX 6 OKaXKyTCSl MaJIbUNKaMHU.
36. laH 3aK0oH pacrpelielieHns] TUCKPETHOW CIy4aiiHO# BEJIMUHHBI:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHCIIUTH €€ MaTeMaTHIeCKOe OKHUIaHNE, TUCTIEPCUIO U Cpe/iHEee KBaIPaTHIECKOE OTKIIOHEHHE.
37. ana (yHKIUS pacipeaecHUs HeMPEPHIBHOM CTydailHON BETMYUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1
Haiiti miotHOCTH pacupenenenus f(X), HocTpouts ee rpaduk, BEpOsITHOCTh NONagaHus B 3aJaHHbIi nutepsain [0,5; 2],
Mx, DX, Ox .
38. 3amano pacnpeneneHne BEPOSITHOCTEH TMCKPETHON TBYMEPHOH CilydaiHOW BEJTMYMHBIL:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTi 3aKOHBI pacpeiesieHHsl COCTaBIISIOMNX, KOA(QQUIMEHT KOppesIuuu
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Bnanets

- IPAaKTUYECKUMU HABBIKAMU
HCIIOJIB30BaHUS. MATEMaTHUYECKUX
HOHATHH ¥ METOZOB (M3y4aeMbIX
pa3zaenoB MaTEMaTUKN) [IPU PEIICHUH
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

3 2
S==1t"+2t°—3,mme S —nyrtb B M, a t — Bpems B c. BorumciuTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
3ananme 2. K rpaduxy dymxmm (¥)=3 =% 5 1o rouxe abemuccoit Yo = ! npoBenena kacarenpHas. Haiiti miomans
TpeyroJIbHUKa, 00pa30BaHHOI'O KacaTeJIbHOW M OTPEe3KaMH, OTCEKaeMBIMH €10 Ha OCSIX KOOPJIUHAT.
3aoanue 3 . /s pewienus 3a0ayu coeaaime CXemMamuiecKull Yepmesic u noyuume QYHKYUOHATbHYIO 3A8UCUMOCTIb NO
yKazauuio k 3a0ave. Haiioume obnacmuv onpedenenust 5mot GYHKyuu no cmvlcy 3adaydu. Beiuucaume snavenuss smou
@dyuKyuY npu mpex pasiuyHblX 3HAYeHUsIX apeymenma. Hcciedytime @ynkyuio Ha Hauborvuiee u HauMeHbee 3HAYEHUS.
Omeemvme Ha 80NPOC 3a0ayu.
«Ceuenue monnens umeenm Gopmy npsamoyeoIbHUKA, 3a8epuleHHo20 noaykpyeom. [lepumemp cevenus 18 m. Ilpu kaxom
paouyce noIykpyea niowads ceyeHus oyoem HaubonvuLen? »

r. =50,

O6o3nauvbme paduyc nonykpyea yepes ¥ u sppazume niowaow S cevenus kax @ynxyuio om

3apnanue 4. [TogymaiiTe, c HOMOIIBIO CPENICTB KAKOT'O pa3jieiia MaTeMaTHKKU MOXKHO PEIIUTh CIIEITYIOUIYIO 3a1a4y.
«Jlns1 yOOpKM cHera Ha yJuiax ropojia UCIoJIb3YIOTCs CHeroyoopouHbie ManiuHbl. OHE paboTaroT B TEUEHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 110 18 4acoB ¢ MOCTOSTHHOM CKOPOCTHIO yOoopku cHera 400 (Ma/ll). N3menenne o6bema cHera,

ds

2
— =120 - 51 . S(Ij
BBIMAJIAIOIIETO HA YIIHIIBI TOPOJia B TOPOJIe B TEUCHUE CYTOK, MOXKHO OTHCATh YPAaBHEHUEM dt rae —

3 24 =
oGbeM cHera (B M), BbnaBIero 3a Bpems t (B uacax), O £7 < 24. B moment Bpemenn ! = 0 na ymimax roposa nexur

3 S(t

1000 m” cHera. YcTaHOBHUTE COOTBETCTBUE MEIKIY BpeMeHeM t 1 00beMOM CHera, JISKAIero Ha yauiax ropoja ) .
CocraBbTe MATEMaTHYECKYIO MOJIENb TOU 3a/1a4 U pelure eé.

3ananme S. CyrouHass MOTPEOHOCTh OJJIGKTPOIHEPTHHM B HACETIEHHOM IYHKTE SIBISETCS CIIy4allHOH BEIMUYWHOM,

3000 xBm/u

MaTeMaTU4ECKOEe 0XKHJIaHUE KOTOPOH PaBHO , a nucnepcust paBHa 2500. OueHUTH BEPOSATHOCTH TOTO, YTO

2500, 3500 kBm/u_

B OnmmkaiIye CyTKH pacxo[l 3JIEKTPOIHEPTHH B 3TOM HaCEJICHHOM ITyHKTe OyIeT ¢

3apanue 6. UTo 3HaYNT OLIEHUTD TeHEpaJIbHbIE ITapaMeTphl 1o BeIoopke? ChopMynupyiite onpeneaeHre TOUeHHON
oneHKH. OnpenenuTe CMENeHHbIC U HeCMeIIeHHBIE, (D eKTHBHBIE U HE3((HEeKTUBHBIE, COCTOSTEIBHEIC U
HECOCTOSATEIJIFHBIE OIIEHKH IeHEePaIbHBIX MapaMeTpoB. [IpomutocTpupyiiTe onpeneneHus TeOMEeTPUIECKA. 3alHIInTe

pacyeTHbIE POPMYIIBI ISl CTPYIIHPOBAHHBIX M HECTPYHIIHPOBAHHBIX JaHHBIX: BEIOOPOYHOro cpefHero X (yKaKhTe ero
BEPOSTHOCTHBIA CMBICIT); BEIOOpOUYHOH muctiepcuu Dp. Kak omieHUTh MaTeMaTHYECKOE OKUIaHUE IO BEIOOPOYHON
cpenueii? OneHnTe AUCTIEPCHIO TI0 UCTIPABIEHHON qUCcTiepCcri. KakuMu sSBISIOTCS TOUSHHBIE OIEHKH MaTeMaTHIeCKOTO
OJKUIAHUS, UCIICPCHHU M CPEAHEr0 KBAAPATHIHOIO OTKIOHCHHUS: CMEIICHHBIMU HITH HET, 3()(hEKTUBHBIMH HJIH
Hed((HEKTHBHBIMH, COCTOSATEILHBIMU WITH HECOCTOSI TEIILHBIMU?

3agaua 7. Jlng u3ydeHus KOJIMIECTBEHHOTO Ipu3Haka X W3 TeHepalbHOM COBOKYITHOCTH M3BIICYCHA BEIOOPKA
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Xyt y X, oObemMa N | uMmeromas JaHHOE CTATHCTHYECKOE pacopezneneHue.

1). IlocTpoiiTe NOJUTOH YacTOT.

2). IlocTpoiiTe SMIUpPUUECKYI0 QYHKIHIO pacipeaeIeHus..

3). ITocTpoiiTe rucTorpaMMy OTHOCUTENBHBIX YacCTOT.

4). Haiinute BrIGOpOuHOE cpesee X , BhIGopounyto mucniepchio D, BEIGOpoUHOE cpe/iHee KBaapaTHIeckoe

2
OTKJIOHCHHUC Gg , ICTIPABJICHHYTO AUCIICPCULO S"u HCHOPABJICHHOC CPCAHEC KBAAPATUICCKOEC OTKJIIOHCHUE 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, OKA3aTe/]IH U KPUTEPHHU OLleHUBAHMSA:

[IpomesxxyTouHas aTTecTanys Mo JUCIHILTHHE «MaTeMaTHKay BKIIOYACT TECOPSTHUSCKUE BOIIPOCHI,
MO3BOJISFONIKE OIICHUTh YPOBEHD YCBOCHHUS O0YYAIONIMMUCS 3HAHUH, U MPAKTHICCKUE 3a/IaHS,
BBISBIISFOIINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaeHUH, TPOBOAUTCS B popme dk3amena (1 u 2
ceMecTphl) U B popme 3auera (3 cemectp).

DK3aMeH 110 TaHHOW AMCIUIUIMHE POBOIUTCS B YCTHOH OpPME IO SK3aMCHAIIMOHHBIM OMJIeTaM, KaXK bl
U3 KOTOPBIX BKITIOYAET 2 TEOPETHUCCKHUX BOTIPOCA U JIBA MIPAKTUICCKUX 3aTaHUSL.

IMoka3zaTesin M KPUTEPUHU OLIEHMBAHUS IK3aMeHA:

— Ha OIEHKY «OTJINYHO» (5 6a/J10B)— 00yUAIOMIHIACS JEMOHCTPUPYET BEICOKHIA YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOEe U TITyOOKOe 3HaHHE yI4eOHOTO
MaTepHaia, CBOOOJHO BBIMOJHSIET MPAKTUUECKUE 3aJaHus1, CBOOOIHO ONEepUpyeT 3HAHUAMH, YMEHUSIMH,
MPUMEHSET X B CUTYAIVSIX TIOBBIIIIEHHOW CII0KHOCTH.

— Ha OIEHKY «X0opomio» (4 6ayia)— o0yJaronuiicss JEMOHCTPUPYET CPEAHUN YPOBEHb
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHI/II\/'IZ OCHOBHBIC 3HaHHA, YMCHHA OCBOCHBI, HO JOITYCKArOTCs
HE3HAYUTCIIbHbBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IMPU AHAJIMTUYCCKUX OIICpAllUAX, IICPECHOCE 3HAHUN
¥ YMEHUI Ha HOBbBIE, HECTAH/IAPTHBIE CUTYaIlHH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 0as/1a) — 00yJarouuiics JeMOHCTPUPYET TOPOTOBBIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
MIPOSIBIISIETCS OTCYTCTBHE OT/IENBHBIX 3HAHUH, YMEHH, HABBIKOB, O0YYArOIIUNCS UCTIHITHIBAET
3HAYUTENbHBIC 3aTPYAHECHUS TIPH OTIEPUPOBAHIY 3HAHUSAMHU M YMEHHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE
CHUTYaIUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEILHO» (2 6ajliia)— o0yJaroMiics JEMOHCTPUPYET 3HaHUS He OoJiee
20% TeopeTHueCcKOro MaTepuania, JOMyCcKaeT CyIIeCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
HWHTCIIJICKTYaJIbHBIC HABBIKK PCHICHUA ITPOCTLIX 3a/Ja4 WM HE MOKCET IIOKa3aTh 3HAHUA JaXKE€ HAa YPOBHC
BOCIIPOU3BE/ICHUS U 00BSICHEHUST MH(DOPMAIHH.

— Ha OIEHKY «HeyH0BJIeTBOpHUTeIbHO» (1 6as1) — 00yJaronuiics He MOXET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BSICHEHUS] HH(POPMAIINY, HE MOXKET ITOKa3aTh WHTEJUICKTYalIbHbIE HABBIKU
peleHus IPOCThIX 3a1a4.

Ilokazamenu u Kpumepuu OUEHUGAHUA 3a4ema:

- Ha OIICHKY «3a4TeH0» 00yUarolunics moka3siBaeT chopMupoBaHHOCTh KomreTeHuin OITK-1 mo
paszenam 3-To ceMecTpa, T.€. OKa3bIBaeT COOTBETCTBYIOIIME 3HAHU (10 KpaifHel Mepe, Ha YpOBHE
BOCIIPOU3BE/ICHUS U 00BICHEHNSI HHQOPMAIIMN) U MHTEJJICKTYalIbHbIE HABBIKH PELICHUS MTPEUI0KEHHBIX
B TabOJuIIe 11.7a) 3371a4;

- Ha OLICHKY «He 3a4TeH0», 00YyJaloL1iics He MOXET II0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHHSI MHPOPMAIINK, HE MOXET I0Ka3aTh HHTEJUIEKTyalbHbIE HABBIKM PEILIEHHS MPOCTHIX 3a1a4.



8 YueOHo-MeTOnHYecKOe U HHPOPMALHOHHOE o0ecnieyeHne 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. JI.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) lonoJiHUTe/IbHAS JIUTEpaTypa:

1. Teopwus BeposSTHOCTEH W MaTeMaTH4YeCKas CTaTUCTHKA: YdeOHoe nmocooue / buptokora JI.I'., bobpuk I'.1.,
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 U 3agadax: yue6. mocooue / O.M. Jlertsapesa, JI.H. Xyp6enko, I'.A. HukonoBa,
H.B. Hukonora, C.H. HypueBa. — Mocksa: MH®PA-M, 2019. — 372 c¢. — (Bniciiee obpazoBaHue:
baxanaspuar). - ISBN 978-5-16-102288-7. - Tekcr: AJIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum gocTyma: 1jisi 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-OMOmmoTeuHas cuctema <«Jlamp» : [cant]. — URL:
https://e.lanbook.com/book/115730 (mata o6pamenuns: 23.09.2020). — PexuM gocTyma: Ui aBTOPH3.
II0JIB30BATEIIEH.

B) METOAMYECKHE YKAZAHUS

1. A6pamoBa, .M. DieMeHTHI BEKTOPHOH anreOpbl M aHATUTHYECKON TeOMeTprur: MeToInuecKue 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 JUTSI CTYJEHTOB BCEX crienuaibHocTet — Marautoropek: 'OV BITO «MI'TY uwm. ' 1.
Hocogay, 2011. — 28 c.

5. TI'pauesa, JI.A. OnpeneneHHbIi HHTErpaJl: METOINYECKUE YKa3aHUA AJIs CTyeHTOB — Marautoropek: 'OY
BIIO «MI'TY um. I''1. HocoBax», 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHl JHHEHHON anreOpbl, BEKTOPHON anreOpsl M aHAIUTHYECKOH TE€OMETPHUH:
Yuebnoe nocodue. - Maruutoropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2010 — 63 c.

7. I'yruna E.M. JlaGoparopHblii nmpakTukyM 1o cratiuctuke ¢ npumeHenneM EXCEL: Meron. yka3. mis
nabopaTtopHBIX PadoOT 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: '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. HocoBax, 2010. — 38 c.

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

12. Capymkuna H.®. KomOunatopuka. CoObitne u BepositHocTh. Yacth |: KomOunatopuka. AnreOpa
coObITHii: MeToa. yka3zaHus 1o auciuiuinHe «MaTemaTtuka» IUIsl CTyIeHTOB | Kypca BceX ChelualibHOCTEH. —
MITY, 2007.—-17 c.

r) DJIeKTPOHHbIE PeCypcChl:
1. Axmanosa 3. C. HeonpeneneHHbli HHTETpall: OT TEOPUHU K ITPAKTHKE [ DNEKTPOHHBIN pecypc]:
yaeonoe nmocodue / 3. C. Akmanosa ; MI'TVY. - Maraurtoropck: MI'TVY, 2015. — 1 251eKTpOH. ONT. TUCK
(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. AnanmuTtHueckas reoMeTpus [DnekTpoHHbIN 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. Marpunel. Onpenenutenn. CUCTEMBbI TUHEHHBIX allreOpandecKuX ypaBHEHHUI
[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. UnTerpanbHoe ucuncieHne GyHKIMKA OTHON ePEMEHHOM [ 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. Maremartuka: npeensl U HENPepbIBHOCTh (GYHKIIMH OAHON EPEMEHHOM.
[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. brikoBa M. B. /luddepennmaibabie ypaBHeHUS [ DICKTPOHHBINA pecypc] : yaebHoe mocodue / M.
B. beikoBa, H. A. KBacoBa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 a51eKTpOH. ONT. JUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/104
5.pdf&view=true. - MakpooOBbeKT.

7. N3ocora JI. A. OcHOBBI MaTeMaTHYECKOT0 aHAIK3a [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue.
Y. 1. IuddepenunanpHoe ncurciaeHne GyHkuuu ogHou 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. ®yHKIMH HECKOJIBKUX MTEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / B. A. Kopoteuxkas, 0. A. NU3BekoB ; 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 paboTamu [DneKkTpoHHbIi pecypc] / A. B. U3ocos, JI. A. U30coBa, 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.

Haumenosanrue [10 Ne norosopa Cpox sieficTBus TUIEH3HH
MS Windows 7 I-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
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

2. uaopmannoHnsie cetu HTEpHET:

Hp()(l)e(!CHOHaJILHBIe 0a3bl 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-
aHasmTH4eckas cucreMa — Poccuiickuil nanexc|URL: https://elibrary.ru/project _risc.asp

ITouckosas cucrtema Akagemus Google (Google

Scholar)

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

Wudopmannonnas cuctema - EnmHoe OKHO

JOCTyHa K HHPOpMAIMOHHBIM pecypcam

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

Poccuiickas  'ocympapcTBeHHas
Karanoru

oubInoTexa.

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

DneKTpoHHBIE pecypchl oubmmorekun MI'TY M.

I".1. HocoBa

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

MexnynapoaHas
MTOJIHOTEKCTOBAs

pedeparuBHast
crpaBoyHas __ 0aza

JaHHBIX

Hhitp://scopus.com

MesxyHapoiHas pedepaTuBHas
MOJITHOTEKCTOBAsT ~ CIIpaBOYHAs
HAay4YHBIX M3MaHul «Springer Naturey

6a3za manubrx|https://www.nature.com/siteindex

u

9 MaTtepuajibHO-TeXHHYECKOE o0ecnedyeHue TUCHUIIMHBI (MOTYJIs)
MaTepI/IaﬂbHO'TeXHI/IT-IeCKOG oOecrieyenue JUCHUIIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE AYAUTOPUU

OcHalleHue ayAuTopun

Y4eOHbIe ayTMTOPUH TSI IPOBEICHUS
3aHATUH JIEKIMOHHOI'O THIIA

Hocka, MynbTUMEANIHBIE CPEACTBA XPAHEHUs], Iepelaud U
npeacTaBieHus: nHpopMauuu

Y4eOHble ayTUTOPUH JTSI TPOBECHHUS
MIPAKTHUYECKUX 3aHATUH, TPYIIIOBBIX U
WHAWBHTyAJIbHBIX KOHCYJIBTALHM,
TEKYILEr0 KOHTPOJIS U IIPOMEKYTOUHON
aTTecTaluu

Jlocka, MyJIbTUMEUIHBIA TPOEKTOP, 3KPAH

Kommnekc MeToauueckux pa3zpadoTok (pa3gaToyHOro Matepuana u
METOANYECKUX YKa3aHHil) M\MJIM KOMIUIEKC TECTOBBIX 3aaHUi JUIs
MOJITOTOBKHU ¥ MTPOBEICHHS IPOMEXYTOUHBIX 1 PYOEKHBIX
KOHTpOJIEH

IlomemeHus ajist caMOCTOATEILHOM
paboTHI yyamuxcs

[MepconanbHbie KOMIBIOTEpHI ¢ TTaketoM MSOffice, Beixogom B
WHTEpHET U ¢ 10CTYNIOM B 3JIEKTPOHHYIO HHPOPMAILIHOHHO-
00pa3oBaTesbHyIO Cpelly YHUBEpCUTETa

TTomerieHue 11 XpaHEHUs U
PO UIAKTHYECKOTO 00CTY KUBAHHUS
y4eOHOro 000pyT0BaHHS

Hlkads! ans xpaHeHUs1 y1eOHO-METOAMYECKON TOKYMEHTALNH,
yueOHOro 000pYAOBaHHS U Y4eOHO-HATIISIIHBIX TOCOOUit



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://scopus.com/
https://www.nature.com/siteindex

