MUHUCTEPCTBO HAYKH 1 BLICILIET'O OGPA3OBAHMA

POCCUMCKOW ®EJIEPALTUHA
dru) GenepaabHoe rocyapeTBeHHoe OlouKkeTHO 00pa3oBaTeabHOe yUpeKIeHHe
V BbICHIErO 00pa3oBaHMsI

«MaruuToropcKuii rocyIapeTBeH bl Texninueckuii yausepeutet uM. I.1. Hocosa»

PABOYASI HPOI'PAMMA JINCHHTIIMHBI (MOJLY JIST)

MATEMATHKA

Hanpasnenne moAroToBKH (CrelHaIbHOCTD)
22.03.02 Meranyprust

HanpaBieHHocTh (NpoQuiis/CrielHani3ains) IporpaMmMbl
MH(opmanuoHHble TEXHOJIOMHH B COBPEMEHHbIX JIMTEHHBIX [Tpolieccax

YpoBenb BbiclIero o0pazoBanus - dakazaBpuar

Mdopma 00yuenus
OuHast

“HCTHT_\'I"‘ (]Jéll\'_\ JbTCT Mucrn IYyTeCTeCTBo3Hand 1 CTanlapTu3alnn

Kadeapa [pukiajHoil MaTeMaTHKH U HHPOPMATHKH
Kype 1,2
Cemectp 2.3

Maruuroropck
2023 roa



PaGouas nporpamma coctasnena na ocnose dIOC BO - GaxaaBpuar 110 HanpaBIeHHIO
noarorosku 22.03.02 Meramnyprus (npuxas MunoGprayku Pocenn ot 02.06.2020 . Ne 702)

PaGouast nporpamma pacemorpena u on0Gpena Ha 3acenanun kadeaper [prknaauoit
MaTeMaTHKH 1 HHYOPMATHKH
17.01.2023. npoTokon Ne 3

A
3as. kadeapoii 10.A. U3Bekos

Pabouast nporpamma 0106pena Metoanueckoii komiceneii UEHC
30.01.2023 r. npoTokon Ne 5
[pencenareas — WN.10. Me3un
Cornacosano:
3as. kadeapoit JluTeHHbIX npoLeccos i MaTepHanoBeACHHs

H.A. ®eoktucron

>abouast nporpaMma cocTanena; g

CT. npenoasare/s kadeape [IMul, /| M W.B. I'naronesa

J

Peuenszenr: ,
#
JOUEHT Kadeapbt PU3HKK. KaHA. (u3.-Mat. Hayk JIM. Jlonrywmn




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenbt0 OCBOEHUS TUCIMILIMHBI «MaremaTukay siBisgeTcss OpMUPOBAHUE KOMITETCHIINH,
KOTOpasi BKJIIOYAET B ceOsl:

* BOCIIUTAHUE JJOCTATOYHO BBICOKOM MAaTEMaTHYECKOHN KYIbTYPBbI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMAaTUYECKOT O MBIILIIICHUS;

* [IPUBUTHE HABBIKOB MCIOJb30BAaHUS MAaTEMaTHYECKMX METOJOB U  OCHOB
MaTeMaTU4YeCKOro MOJIEIUPOBAHUS B IPAKTUYECKON AESATEIBHOCTH.

Bocriuranue y CTyIeHTOB MaTeMaTW4YeCKOM KyJIbTyphl BKJIIOYAeT B ce0sl sICHOE
MOHMMAaHHEe HeOOXOIUMOCTH MaTeMaTUYECKOI COCTaBIIIONIeH B 0011Iel TOArOTOBKY OakaiaBpa,
BbIPa0OTKY NPEJICTABICHUM pOJIM U MECT€ MATEMaTUKU B COBPEMEHHOM LMBUIM3ALUM U B
MHUPOBOH KYJIbTYpE, YMEHHUE JIOTHYECKU MBICIHUTD, ONEPUPOBATH ¢ A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YINOTPEOJICHUH MATEMaTHUECKUX MOHSATHH M CHMBOJIOB UIS BBIPa)KEHUS
KOJIMYECTBEHHBIX M KauyeCTBEHHBIX OTHOIICHUH. Maremarudyeckoe oOpazoBaHue OakaliaBpoB
JIOJKHO OBITH IIUPOKUM, OOIIKM, TO €CTh JOCTATOYHO (hyHJAMEHTAIbHBIM.

Hacrosmas nporpamMmma no MmareMaTuke OTpaskaeT HOBbIe TpeOOBaHMUSI, IPEIbIBISIEMbIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBpPEMEHHBIX OakanaBpoB. Ee xapakTepusyeT NpuKIIamHas
HANpPaBIEHHOCTh M OpHUEHTAlUsl HAa OOyYeHHE CTYIEHTOB MCIIOJNBb30BAHUIO MATEMATHYECKUX
METO/IOB IIPH PELICHUM TPUKIIAIHBIX 3a1a4.

OOmuit Kypc MareMaTUKd SBIsSeTCs (DYHIaMEHTOM MaTeMaTH4eCKOro OOpa3oBaHH
Oakanaspa.

3anauu U3y4eHUs JUCHUTIIIUHBI:

- pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBILUICHMUS;

- OBJIa/ICHHE OCHOBHBIMHM METO/IAMH UCCIEAOBAHUS U PEILICHUS] MAaTEMAaTUYECKHX 3a/1a4;

- OBJIQJICHUE OCHOBHBIMM YHCIIEHHBIMM METOJIaMHU MaTeMaTUKUd M UX MPOCTEUIINMHU
peanuzanusmu Ha DBM;

- BBIPAa0OTKY YMEHHSI CaMOCTOSTENBHO pPACHIMPATh MAaTEMaTHYECKHUE 3HAHUS W
MPOBOAUTH MAaTEMAaTUYECKUI aHATIN3 IPUKIIAJAHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo TMCHMIIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

JucuuruinHa Marematuka BXOJUT B 00s3aTeNbyl0 4acTh y4eOHOro IulaHa
00pa3oBaTesIbHOI MPOrPaMMBI.

Jns  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHSA),
c(OpMUPOBAHHBIE B Pe3YyIbTATE U3yUEHUS TUCIUIUINH/ PAKTUK:

OcBoenne )IaHHOI\/’I AUCHUILIMHBI ITPEAIIoJaracT, 4YTo B pE3YyJIbTAaTC N3YUCHUA IKOJIBHOT'O
Kypca MaTeMaTUKU oO0y4aroIuics uMeeT c(hOpMUPOBAHHOE MPEICTABICHUE O MaTeMaTHKe Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, 00 naeax U METoaax MaTeMaTHUKU, BJIAJECT MAaTEMATHYCCKUMHU
3HAaHUSIMH U YMEHUSIMH, COOTBETCTBYIOUMMU DenepalbHOMY KOMIIOHEHTY IOCyIapCTBEHHOTO
CTaHAapTa o0Iero o0pa30BaHUs, UMEET Pa3BUTOE JOTUYECKOE MBIIUICHHE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aziaeT BHICOKUM YPOBHEM allTOPUTMUYECKOM KYJIbTYpHI.

3HaHUA " YMCHH, YCBOCHHBIC B INPOHECCE M3YUCHUA MATEMAaTUKU HGO6XO,ZII/IMI:I I
OCBOCHMS IPYTHX JUCLHUIUIMH €CTECTBEHHOHAYYHOT'0 M MPO(ECCHOHANBHOTO IIUKIIOB.

3HaHus (YMEHUs, BIAJEHUS), MMOJTYYCHHbIE MMPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
H€06X0,ZII/IMI)I JJIA I/I?)yquI/ISI }II/ICI_[I/IHJ'II/IH/ HpaKTI/IKI

dusnka

CornpoTHBI€eHNE MAaTEPUATIOB

[ToaroroBka k caye v craya rocyAapCTBEHHOTO 3K3aMEHa

HauepraTenbHas reomeTpusi 1 KOMIbIOTEPHAs Tpaduka



dusnueckas XuMus
MarepuanoBeneHue
[ToxroToBka K Mporeaype 3aiiThl U 3alI1Ta BHITYCKHOW KBATH()HUKALIMOHHOM pabOThI

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbTare ocBoeHust nucUUIUIMHBI (Moyisi) «MaTtematukay o0yJaroniuiics: JoKeH
00J1a1aTh CIEAYIOIIMMHI KOMIETCHIUSMU:

Kon unaukaropa

Nuaukarop 10CTHKEHUS KOMIIETEHIUN

OIIK-1 CmocobeH pemaTe 3amadul MpPO(ECCHOHATBLHOW JESATEITLHOCTH, MPUMEHSS METOIbI
MOJICIIMPOBAHHSI, MATEMAaTHYECKOTO aHAJIN3a, €CTECTBEHHOHAYUHBIC U OOIICHHKEHEPHBIC 3HAHUS

OIlK-1.1 Hcnone3yeT e€CTeCTBEHHOHAY4YHbIE 3aKOHBI M INPUHLMUIIBI [IPU PELICHUH
IIPAKTUYECKHX 3a/1a4

OIIK-1.2 Pemaer cranpapTtHele nIpodeccHOHadbHBIE 3aJaud C IPUMEHEHHUEM
0OIIEHHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpumeHnsier MeTonbl MOJETUPOBAHMS M MaTeMaTHYECKOro aHaiu3a MAjs

PCHICHM 3aJa4 TCOPCTHYCCKOI'O M IIPHUKJIAJHOI'O XapaKTCpa




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas TpyaI0eMKOCTh TUCHUILTMHBI cocTaBisieT 10 3adetHpix equnuir 360 akag. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 131,1 akax. yacos:
— aynutopHas — 126 akaj. 4acos;

— BHeaynuTopHas — 5,1 akan. yacos;

— caMocTosiTenbHas pabora —211,2 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K AK3aMEHY —

17,7 akap. gyac

dDopMa aTTeCcTaluu - 3a4€T C OHCHKOI;'I, OK3aMCH

AynutopHast 3 =
o | KOHTaKTHas pabora E 5 ®dopma TeKyIero
=
Paszen/ Tema 5 (B akaj. yacax) g > Bun 3 KOHTPOJIS Kox
g & © | camocrosTensHol | ycneBaemocTn M
JUCLIATUINHBI 5 [ ., | xomnereHuun
o B paboThI TIPOMEKYTOYHOH
© na6. | mpakt. | € 3
Jlexk. o e aTTecTalu
3aH. 3aH. | U &
1. OJeMeHTEI BEKTOPHOU
anreOppl W aHAIATHYECKOU
reOMETPHUU
- MOJITOTOBKA K
MIPaKTHIECKOM
1.1 BexropHas anrebpa: P Y- KOHCYJIbTALlUH 110
JMHEWHBIE W HEJTWHEHHbIC SAHATHIO, emenuto MJI3 Nel OIIK-1.1,
oIepalyy HaJl BEKTOpaMHu U 4 4 15 ~ BBILIOJIHCHHC P - IpOBEpKa o OIIK-12,
P N P HWHAWBHUIyaJIbHBIX POBep OIIK-1.3
UX CBOMCTBA. pemennss AKP Nel
JOMaIIHUX
2 3amanuit M]3 1
- BBINIOJIHEHHE
AKP No2 - KOHCYJIbTAINH 110
1.2 AHATHTHIECKAR «BekropHas emeﬁl};}o 1/133 Ne2 OIK-1.1,
reoMeTpUs Ha IUIOCKOCTH U 2 2 P p - OIIK-1.2,
B IIPOCTPAHCTBE anrebpa n - HPOBEpKa OIlK-1.3
pocTp aHanuTtudeckas | pemeHus AKP Ne2 '
TEOMETPHSD)
Hroro no pazaeny 6 6 15
2. BBenenne B MareMaTHYECKUN
aHau3
- KOHCYJIbTAIIUU IO
2.1 Tpenen u yabTan OIK-1.1,
- BbINoJIHEHKE | pemteHuto M/13 Ne3,
HETpepbIBHOCTh  QyHKIHH| 2 6 6 5 OIlK-1.2,
OJIHOM mepeMeHHOM AKP Ne3 , 13 3 - HpOBEpKa OIlK-1.3
A p pemenms AKP Ne3 '
Wroro no pazaeny 6 6 5
3. JuddepenuunansHoe
ucyHClIeHHe (QYHKIUH  OXHOM
TIepeMEeHHON
- CaMOCTOsITebHAS
3.1 Onpenenenue
. pabora ¢
MPOU3BOIHON (YHKIMH B .
JUTEPATypoil — | - KOHCYNBTaUH MO
touke. [udpdepenunan, ero
N KOHCIIEKT pemenuro M3 Ne4,
TEOMETPHIECKUN CMBICIL. «3agam - HDOBEDKA OIIK-1.1,
T'eomerpuueckuit ul 2 4 4 HDHBOS P;GK emeHgﬂ AIIZP Nod OI1K-1.2,
MEXaHIYEeCKUI CMBICTT PHBOJIAII p o OIIK-1.3
. TIOHSITHIO - poBEpKa
MIPOU3BOJHOM. IIpaBuna .
MIPOM3BOIHOINY, KOHCIIEKTa
g hepeHInpPOBaHUS u
- BBITIOJTHEHUE

TabJIHIIa TPOU3BOIHBIX

AKP Ne 4




3.2  uddepenuupopanue

KOHCYJIbTAalluU 110

HEABHO 1 HApAMETPITeTitt BoinonHeHue AKP | pemennto M3 Ne4, OIK-1.1,
3aJIJaHHBIX (hyHKUUH. 2 2 Nod - npoBepka OIlK-1.2,
Jlorapugmuueckoe - pemerms AKP Nod OIIK-1.3
i depeHnpoBaHre B
HUroro no pazaeny 6 6
4. WuTerpajdbHOE HUCUYHCICHHE
(YHKIIMYU OJIHOH MTEpEeMEHHOM
4.1 TepsooGpasnas BoinosiHeHne AKP
B L
DCCTICHHBII HHTCTPaT 2 2 10 | «HeomnpeneneHHb 3 NS, OIIK-1.2,
U €ro OCHOBHBIC CBOWCTBa. 1 OlPeNeCHHLI - MpOBepKa OIK-1.3
Tabnuia HeompeaeIeHHBIX pez pemennss AKP Ne5
WHTETPAJIOB. HHTETpa
- BBITIONHEHHUE | KOHCYJIBT. 110 per
AKP Ne5 . ‘| OIIK-1.1,
2 oo sl | || o | s | 25| Oms
W ¥ OTIpeICIICHHBIH pemens AKP NoS OIlK-1.3
UHTETPaID)
4.3 OmnpeneneHHbIi
UHTErpall. 3amaun, - BITIONHEHME
NPUBOAAIINE K MOHATHIO AKP Ne5 - KOHCYJBTAIMH 110 | (e g 4
OIIPEJIeIEHHOr0 HMHTErpara. 2 2 15 | «Heompenenenms: pemenuto U3 NoS, OITIK-1.2,
dopmyna . o - IpoBepKa OITK-1.3
Hyrotona-Jleiiouuma. H 1 OTPEACIICHHBIM pemeruss AKP NoS '
CBoiicTBa. Meronast HHTCrpal. »
HUHTETPUPOBAHHS
Hroro no pazaeny 10 10 40
5. JuddepenuuansHoe
WCUHCIICHHE byHKIMN
HECKOJIBKHX MEPEMEHHBIX
CaMOCTOSITETIbHOE
51 Omnpenenenne M3y4eHUe
OCHOBHBIX MOHATHH. JIUTEPATYPBI: OIK-1.1
IIpexen w HenpepHIBHOCTH 2 2 15 HarvcaHue poBepKa OIK-1 2’
OHII. OcHOBHBIE CBOWCTBa KOHCIIEKTa KOHCIIEKTa OHK-ll 3’
(GyHKIMH, HENPEpHIBHBIX B «CpBoiicTBa '
3aMKHYTO o0Onactu. ¢byHKINH,
HETIPEPHIBHBIX B
3aMKHYTOM
5.2 YacTHBIe TIPOU3BOIHBIE
n IIpou3BOHAsL 1o -
HaIpaBJICHHIO. KOHCYIBTHPOBAHUE | - 1 4
Kacarenpnas minockocTs u 4 4 15 |BbIMOIHEHKE AKP | mo pemenuto U/13 OIK-1 2’
HOpMadh K TOBEPXHOCTH. No6 «DHII» Ne6, OHK-ll 3’
T'eomerpuueckuit  cMbICIT - IpOBEpKa '
muddepennnana. IIpusHak pemerus AKP Ne6
T epeHInpyEeMOCTH.
5.3 TlpousBosHas CIOXKHOM i
bymKm. Hacripie KOHCYJIbTHPOBAHHUE
MIPOU3BOJHbIE u OIIK-1.1,
BoinostHeHne AKP | mo pemenunio U/13
muddepeHnnansl  BBICIINX 2 2 16,1 No6 «DHIDy NG OIlK-1.2,
HOPSIKOB. i npOBépKa OIIK-1.3
JduddepenuupoBanne pemenus AKP N6
HESIBHO 3aJaHHBIX
Wroro no pazaeny 8 8 46,1
Hroro 3a cemectp 36 36 |106,1 320

6. OOBIKHOBEHHBIC
nuddhepeHnraIbHbIe ypaBHEHUS




6.1 OOBIKHOBEHHBIE
JuddepeHaIbHble
ypaBHEHHS HIEPBOTO -
nopsiika. ['eoMeTpuyeckuit KOHCYJIbTHPOBaHHUE
OIIK-1.1,
CMBICTT 2 6 op | BiIOMHEHHE AKP | no pemenuto /I3 OIK-1.2
npdhepeHINAIBLHOTO [ o o
auddepenn Ne7 Ne7, OITK-1.3
YpaBHCHHUS [IEpBOTO - IPOBEpKa
nopsinka. MeTonsl pemeHus pemenus AKP Ne7
TG PepeHIIHATBHBIX 3
ypaBHEHUI [IEPBOTO
- COCTaBJICHHE
KoHcTekTa «J{Y -
6.2 1Y BBICIINX IIOPSIKOB, BPICIIIX KOHCYABTHPOBAMIE | yrype g 1,
TIOPSIIKOB, o pemenuto /13
CBOJAIIIMECST K  TIEPBOMY 2 4 20,1 OIIK-1.2,
HODSLIK CBOJIAIINECS K Ne7, OIK-1.3
PARKY MIEPBOMY», - IpOBEpKa '
- BBIIIOJTHEHNE KOHCIIEKTa
AKP N7
Hroro no pazneny 4 10 40,1
7. 3J1eMeHTHI TEOpUH
BEpPOSATHOCTEN U
MaTeMaTHYECKON CTaTHCTHKH
7.1 JuckpeTHbIC u
HETIpEephIBHBIC  CITydYailHbIe -
e . P
ey, Pt Sl sl I
pactip 2 6 13 | AKP Ne8 «Teopus | ™ P OIK-1.2,
IUIOTHOCTb. o Neg,
BEPOSITHOCTEH. » OIlK-1.3
Marematuueckoe - IIpOBEpKa
OXHUJAaHWE U JHUCHEepCus, pemerus AKP No§
HayaJbHBIC M LEHTPAJIbHbIC
7.2 U3zBecTHbIE .
pacnpeneneHus Hu HX - BeinoyiHeHue KP I;(;HCZEJBJ;ESB;I}E? OIIK-1.1,
YHUCIIOBBIC XapaKTEPUCTUKH. 2 10 Ne® «Teopus P Nog OIlK-1.2,
Hopmansnoe BEPOATHOCTEH. » - OIIK-1.3
- IpOBEpKa
PACHIPEACIICHHC. pemennst AKP No§
3 o
7.3 OcHOBHBIE TIOHATHS,
TeHepabHasi COBOKYITHOCTh - BBIIOIHEHHE i
a BEIOOpKA. OIIK-1.1,
CTaTHCTHYECKHE  OLCHKH 4 8 20,1 W3 « KOHCYJILTHPOBAHIE OI1K-1.2,
HAPAMETDOR MaremaTtudeckast | mo pemenuro /13 OIK-1.3
P P CTaTUCTHUKA» Ne9 '
pacnpenenenus. TodedHble
Y MHTEPBAJIbHBIC OLICHKH.
7.4 Kpurnueckas o0mnacTsb,
YpPOBEHb 3HAYMMOCTH, - BBIOIHEHHE i
. T1K-1.1,
Momocts KpHTepHs A3 « KOHCYJIbTUPOBaHUE o
Kpurepwii coracus 8 10 21,9 OIIK-1.2,
Maremarnueckas | mo pemenuto U3
Ilupcona nnst rumnoressl o OIIK-1.3
CTaTUCTHUKA» Ne9
HOPMaJILHOM
pacrpeeseHun
Hroro no pazneny 14 26 65
Hroro 3a cemectp 18 36 105,1 DK3aMeH
Hroro no pucnuminuze 54 72 12112 3aHeT € OLCHKOM,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BAHHE B y4€OHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHS 3aHATHH B COYETAaHUH C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JEATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHATHUH 00ECIIEUNBACTCS Pa3BUTUE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHHUKAIUM, MPUHSATHS
peLIeHH, JUACPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCuoHaNBHOM AESITeTbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboToaaTenei.

BriOupas Ty uim MHYI0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HauOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIM YYUTHIBATH LIEIU
00-pa3oBaHMs, Ha peau3alliio KOTOPBIX JOJKHA OBITh HAIlpaBJICHA M30HMpaeMasi TeXHOJIOTHS,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaaTh 00yJaroIMMCs ¢ €€ IOMOIIbIO, a TAKXKE YCIIOBHS, B
KOTOPBIX OHA OYJIET UCIIOIb30BaThCSI.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpaaguuuoHHbsle oOpa3zoBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpo-liecca, MpelrnoyiaraeT MNPsSMYI TPAHCISIIUIO 3HAHUW OT TMpernojaBaTeliss K CTYACHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPaBUIIO, PEMPOAYKTUBHBIH
XapakTep.

®opmbl yueOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEeIbHOE H3JIOKEHHE Marephaia B
JTUCITUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJTOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OINpEJeNeHHE NPHHLIUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANN3alUI0 IUlaHa paboThl, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcst B OCHOBHOM IS IIepexo0/ia KOMIETEHIIMU Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH TPOEKTOB!

HccnenoBaTenbCKuil MNPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCJIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCICHHE HAay4HOM MpoOseMsl,
npeaMera U oOBeKTa HCCeloBaHMA, Lened W 3ajad, METOAOB, MCTOYHHUKOB, BBIJIBHIKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCs yueOHast KapTa [0 MOIYII0 Hatleil 00pa30BaTeIbHON MPOTrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K MCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJbKO He(OopMaIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTH3anus "HpopMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS IO TPAKTUYECKOMY MTPHIIOKEHHUIO).



4. WMHpopManMOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHONOTHMH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wuHpopManmerd (MHPOPMALMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00y4yalommxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Ilunaues, B. C. Boicmass matemaruka : y4eOHuk / B.C. IllunmaueB. — Mockaa :
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716  (mata o6pamenus: 24.01.2023). — Pexum

JIOCTYTIA: IO TIOJTTHCKE.

2. Marematuka : yueObnoe nocobue / F0. M. Jlanuinos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bsicmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mata obpamenus: 24.01.2023). — Pexum
JOCTYTIA: 110 TIOATIUCKE.

0) JlomostHuTEIbHAS JIUTEPATYpa:

1. MaremaTka B mpuMmepax M 3amadax . yue0. mocobue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019. —
372 c. — (Boicuiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTpoHHbi. - URL: https://znanium.com/catalog/product/989802  (mata oOpareHwus:
24.01.2023). — PexxuM focTyma: 1o MoIHCKe.

2. ®uxrtenroinsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHa/IN3a | y4eOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 ¢. — ISBN 978-5-8114-0190-1.— Tekcr: oanektpoHHbii //  JlaHb
DNIEKTPOHHO-OMOMmoreuynass cucrema. — URL: https://e.lanbook.com/book/112051  (mara
obpaienus: 24.01.2023). — Pexxum goctymna: it aBTOPU3. MOJIb30BATEICH.

3. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK | B 2 yacTsax / I
M. ®uxrtenronsil. — 10-e m3a., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : oamektpoHubii // Jlaup
JNIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/115730  (nmata
obpamenus: 11.01.2023). — Pexxum goctyma: 1uist aBTOPU3. IOJIb30BATEICH.

4. llumaves, B. C. 3amaunuk mo BhICHICH MaremaTwke . ydeOHoe mocobue / B. C.
[MunageB. — 10-e u3g., crep. — Mocksa : UH®PA-M, 2020. — 304 c¢. — (Bsicmee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekcr : onektponHbid. - URL:
https://znanium.com/catalog/product/1042456  (mata oGpamenus: 24.01.2023). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToanyeckne yKazaHus:

1. A6pamoBa, .M. DnemMeHTbl BEKTOPHOW anreOpbl W aHaJIUTHUYECKOH TI'€OMETpUHU:
Metoaunueckue yka3aHus st CTyAeHToB | kypca Beex crenpansHocTeit. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heompenenennsiit uaterpan: Terpaas-koncnekt — MI'TY, 2008. — 23
c.


https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1042456

3. BaxpymeBa, M.A. Kpuble u moBepxHoctu 2 mopsaka. IlonsipHas cuctema KOOp-IAHHAT.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.'11. Hocosay, 2009. — 19 c.

4. TopsueBa, H.A. Teopust pyHKIMI KOMILIEKCHOTO IMEPEeMEHHOro: MeToauuecKkue
YKa3aHUd U BapUaHTbl MHIUBUIYaJIbHBIX 3aJaHUN IS CTYJEHTOB BCEX CIEIUAIBHOCTEH —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. —28 c.

5. I'paueBa, JI.A. OnpeneneHHbI HHTETPAL: METOIUYECKHUE YKA3aHUS ISl CTYICH-TOB —
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DiieMeHTHI TMHEHHON aJIreOphl, BEKTOPHOU anreOpsl U aHATMTUYECKON
reomerpun: YdueOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPaKTUKyM MO cTaTHcTUKe ¢ npumeHennem EXCEL:
Mertoa. yka3. 1 J1abopaToOpHBIX PabOT MO0 MaTeMaTHYeCKOW cTaTucTuke.- Marautoropck: [OY
BIIO «MI'TY um. I''1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmonnueckuit ananu3: MeTonuueckue yka3aHus U BApUAHTHI 3aJJaHUui
JUIS CAMOCTOSITEIBHOM paboThl M KOHTPOJISI 3HAaHUM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CobbiTus U BeposITHOCTh. YacTh 2: MeTo. yka3. - MarHuToropck:
'Oy BIIO «MI'TVY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBomnas u guddepenunan ¢yukauu. [IpakTukym.-
Marnuto-ropck: 'OY BITO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.II1. UccnenoBanue gpynkumii u mocrpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

12. Caymkuna H.®. Komb6unaropuka. CoOwsiTue u BeposiTHOCTh. YacTth |
KomOunaropuka. Anrebpa coObiTuii: MeTtoa. yka3zaHus nmo AuCHUIUIMHE «Marematuka» ist
cTyneH-ToB | kypca Beex crienmanbHocTeil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:



') DIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeomnpeneneHHblii HHTETPAN: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA
pe-cypc]: yuebnoe mocodue / 3. C. AkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. (mara oOpamenus: 24.01.2023). — Makpoodsekt. — CBeneHus
noctymnHbl Takke Ha CD-ROM.

1. Ananutnyeckas reomeTpus [DnekTporusiil pecypc]: npaktukym / T. I'. Kysuna, O. C.
Anpapocenko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Marauroropck, 2010. — 114 c. : i,
TaomI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true (nara oopamenus: 24.01.2023).. - MakpooOBEKT.

2. AaucumoB A. JI. Marpunpsl. Onpenenutenu. CHCTEMBbl JIMHEHHBIX alreOpandeckux
ypaBHEHHMIA [ DIeKTpOHHBIN pecypc]: yuebHoe mocobue / A. JI. Auucumos, T. A. bonga-penko, I'.
A. Kamenesa ; MI'TY. - Maruutoropck: MI'TVY, 2017. - 1 snekrpon. onrt. quck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true (mara o6pamenus: 24.01.2023).. - MakpooobekTr. - ISBN
978-5-9967-1000-3.

3. boumapenko T. A. HHrerpanpHOoe HCUYUCIEHHE (YHKIUHU OJHOW TMEepeMEHHON
[Dnek-TponnbIid pecype] : yueOHoe mocodue / T. A. Boumapenko ; MI'TY. - MarHuToropck:

MI'TY, 2017. - 1 AIIEKTPOH. OIIT. JIACK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcataloques/1/1138
511/3342.pdf&view=true (mara oOpamenus: 24.01.2023).. - Makpooobekr. - ISBN

978-5-59967-1001-0.

4. BynerueBa C. B. Maremaruka: mnpenenbl W HENPEPHIBHOCTh (YHKIUU OJHOU
nepeMeH-HoM. [IpakTukym [DnekTpoHHsii pecypc]: yueOHoe nocodue / C. B. Bynbiuera; MI'TY.
- Maruautoropck: MI'TY, 2017. - 1 osaekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true (mata obpamenus: 24.01.2023).. - Makpooosektr. - ISBN
978-5-59967-1002-7.

5. beikoBa M. B. [luddepenunansusie ypaBHeHUs [DIEKTPOHHBINA pecypc] @ yuyeOHOe
noco-6ue / M. B. beikoBa, H. A. KBacosa, H. U. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1
AJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true (mara obpamienus: 24.01.2023).. - MakpooOBEKT.

6. UzocoBa JI. A. OCHOBBI MaTeMaTHYECKOTO aHalN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocodue. Y. 1. luddepenunansuoe ucuncienne GpyHkimu oauoi nepemennoit / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anekrpos. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true (mata ooparmienus: 24.01.2023).. - MakpooOBEKT.

7. Koporeukass B. A. ®yHKIMN HECKOJBKHUX MEPEMEHHBIX [DIEKTPOHHBIN pe-cypc] :
yuebHoe mocodue / B. A. Kopotenkas, 1O. A. 3BekoB ; MI'TY. - Marauto-ropck : MI'TVY, 2015.
- 1 AJIEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true (mara ooparenus: 24.01.2023).. - MakpooOBEKT.

8. Teopus BeposSTHOCTEH U MaTeMaTHUYECKasi CTATHUCTUKA: YJICKTPOHHOE yueOHOe ocodue
U MPaKkTUKYyM ¢ JlabopaTtopHbIMH paboTamu [DnektponHsii pecypc] / A. B. Uzocos, JI. A.



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.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=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

IIporpammHoe o0ecnieuenne

HanmenoBanue

10 Ne norosopa Cpok aeicTBus JTULIEH3UN

MS Office 2007 |, 135 o1 17.09.2007 Gecepouto
Professional

7Zip CBOOOJTHO 0EeCCPOYHO
STATISTICA |K-139-08 ot 22.12.2008 06eccpouHO
MS Office 2003 |y, 135 1 17.00.2007 Geceporio
Professional

Bpay3sep Yandex|cBo6oaHO 06eccpouHO
Bpayzep Mozilla|cBo6oaH0

Firefox pacrpoctpansemoe [10 Oeccpomno
FAR Manager [cBo6oHO 06eccpouHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX " I/IH(I)OpMaIII/IOHHLIe CIIPaBOYHbIC CUCTEMBI

HazBanue kypca

CchUIKa

HanmmonanpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cucrema — Poccuiickuii MHJIEKC HAYYHOTO

URL: https://elibrary.ru/project risc.asp

Wndopmanmonnas cucrema - Eamnoe
OKHO _JiocTyna K MH(OpMalMOHHBIM

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

TTouckoBass cucrema AxageMus Google
(Google Scholar)

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

OnekTpoHHass  0a3a  HEPUOAMYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

denepanbHOE roCyIapCTBEHHOE
oromkeTHOE yupexaenue «Penepansubiii|URL: http://www1.fips.ru/
UHCTHTYT OPOMBIIUICHHOM
Poccuiickas I'ocynapcrBennas

ouonmoreka. Karanoru

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

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I''1. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILIHHBI (MOLYJIs1)

MaTepI/IaJ'ILHO-TSXHI/I‘-IGCKOG o0OecrieueHue JUCIHTHUIIIIMHBI BKJIIFOYACT:



https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

MaTCpI/Ia.HBHO-TeXHI/I‘ICCKOC obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayIuTOpUM s TPOBEACHMS 3aHATUH JIeKIUMOHHOro tuma Jlocka,
MYJIbTUMEAUMHBIE CPEICTBA XPAHEHHUS, IepeJauu U MpeICTaBIeHIs HHPOPMaLuu

VY4eOHble ayaMTOpUM JUISl TPOBEACHMSI NPAKTUYECKUX 3aHATHHM, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMK, TEKYILEr0 KOHTPOJSA U NPOMEKYTOYHOU arrectanuu Jlocka,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH

Kommieke meroauueckux pa3paboToK (pa3fgaToyHOro MaTepuala M METOINYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus g caMOCTOATENbHOM paboThl yuamuxcs IlepcoHabHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomemenne I  XpaHeHUs MW NPOQHUIAKTHYECKOro OOCIY)KHBAaHUS  Y4eOHOTO
obopymoBanus Illkader nns xpaHeHus Y4eOHO-METOAMYECKON JIOKyMEHTAllMd, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA



IIpunoxenne 1

6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITEIbHOMH PadoThI 00yYaKOIIUXCsl

OneHouHble CcpelncTBa Uil TEKYIIEro KOHTPOJS YCIEBAEMOCTH I10 UTOIaM OCBOCHMS
TUCIUIUIMHBL: THUIIOBOM pacyer (paboTa mpenmnoyiaraeT 3alluTy), KOHTpOJbHas pabota
(ayautopHass WJIM  BHEay[UTOpHAas, BO3MOXXHO IIpUMEHEHHE VIHTepHET-TpeHaKepoB),
WHAMBHUAyalIbHOE JOMallHee 3agaHue. [IpomexyTouHasi aTTectanus MHpOBOAUTCA B (opme
CEMECTPOBOIO IK3aMEHa.

OueHOYHBIE CpEACTBAa TEKYIIEro KOHTPOJS YCIEBAEMOCTHM IO pasjenaMm, HOpsAIoK
BBITNIOJIHEHUS], TPYJOEMKOCTh CaMOCTOSITENIbHOM paOOTHI 110 MOJATOTOBKE K KOHTPOJIIO IPUBOAATCS
HIXKE.

Ilpumepnvie ayoumopnusvie konmponavhoie padomul (AKP):

AKP Nel «Bexmopbo»

1. TloctpoiiTe Ha TIJIOCKOCTH BEKTOPBI a= (4;_1) , b= (_2;5) , €= (1;2) . Hannure nx

nuHeitnyto komGunanmo 28+0+3C 2) reomerpuuecku, 6) anamutnuecku.

o a=(21-3) b=(-4:02) c=0L-2) faiirure:

a) ANUHY BeKTOpa &, ero HalpapJIAIoIIIe KOCUHYCHI, OPT BeKTopa & ;
6 ab ac boc [(a+2)(@a-5).
B) axB' ax(_:’ Bx(_:, (5+26)x(3§—56)

be (a+2cfa-sb)c-2b)

3 4 (1;4;_3) , b:(3;—2;5), C:(3;_4; 2) . Haiigute mnnomanp mnapanienorpamma,

Q |

T

nocrpoentoro Ha sekropax 8+ 20 y € =30y nyunmt ero cropo.

4. TlpoBepbTe, SBIAIOTCS I BEKTOPHI a=(113)  b=@0:-2)  c=(-113)

KOMIIJIaHApHBIMHU.

5. Haiigure (3a + bXC - Zaxb _5C), ecn @abc=5
AKP No2 «Ananumuueckasn zeomempus»

1. Hansl koopaunats! BepmuH A(3;0); B(-5;6); C(-4;1) Tpeyronbpauka. Haiinure:
1) mnuny croponsl AB;
2) ypaBHEHUE BBICOTHI, IPOBEACHHOMN uepe3 Bepiinny C.

2. JlaHbI KOOpAMHATHI BEPILIUH MUupaMuasl A; A; Az Ay . Haittu:
1) ypaBHeHue mpsMon AiA;
2) ypaBHEHUE IJIIOCKOCTH Aq A Aj;
3) UTMHY BBICOTHI, OMYIIIEHHOMN U3 BepIIUHBI Ay Ha rpaHb Ay A; As.
3. TlpuBectr ypaBHeHue kpuBoii X° —2X+3y” +12y—5=0 K KaHOHHYECKOMY BHIYy M
IIOCTPOUTH €€.

AKP Ne3 «Ilpeoenviy

Brerauciauts MMpEaACIIbL:



x3 +3x2 +2x (x 7)(x=3)(x—4)

1. lim——— 2.
x>2 X2_xX—6 n%w 5x* —x* +11
x® x?
3. lim 4. lim 9™
ou| 2x% —1 2X+1 x>2 (X + 2)
1.4 1
5. Iirr(}(1—4x)3X 6. Iingxcthx 7. |I£n()3 -1

8. UccnenoBaTh Ha HEMPEPHIBHOCTD

X—3 ecmu X
F(x) = { <0
5% ecm x>0
AKP Ned «Ilpoussoonan»
1. HaiinuTe nepBylo NpOU3BOIHYIO OT (DYHKIIHIA:

2_
N {xm 6) Y =X-C0S3X, ) y=X"3X*2 5100 x13

y = arccosst + 7, X“+2x+1

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

2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 g rouke X, =1.

3. Bpramcinure npuOmmwkeHHo Y =V x> +8 npu X = 1,09

. cos4x-1
4. Breruucaute npenen no npasuiy Jlonurans lim

x—0 (e4x _1)2 '
AKP N5 «Heonpeodenennuvtii unmezpan

. HaiiTu Heonpenen€HHbIE HHTETPATIBI:

2 _ -
a) jx +5XX2\/;+2dx 0) j5|n(3x+1)dx B) J'smxe""”dx r) I)(S:(T)(Z—i-sdx’

X—3

———dx
VXx? —6x+13 = I(X 4)?

AKP No6 «@HII: oughghepenuupoeanuern

N In(xy)
1. Haiitu 1 nocTpouTh 00s1aCTh ONpeAeacHUs GYHKIUN Z = ? .
y—X
2. Haiitu gacTHBIEe TpOU3BOHBIE PYHKIIMN Z = X-arctg 1 y -
+X

o o 2 2 -
3. Haiiti mpon3BOgHYIO CIIOKHOM QyHKIMKH Z=X"Y—Y“X, rme X=UCOSV; y=usinv,

0z 0z ;
4. HaiiTu Mpou3BOIHBIC & u 8_ HESBHOU (yHKIIMH e’ —x? ysinxyz=0,
y

5. Haiiti sxcTpeMyM QyHKIME ABYX mepemeHHbIx Z=4(X—Y)—X* —y?.

AKP No7 «O6viknosennble Oughghepenyuaivmvle ypagHeHusn»



1. Haiitu o6muit uHTErpan uim oduiee pemeHne qudQepeHnnaibHOro ypaBHEHH IEPBOro

nopsika (B mpumepe 0) pemnts 3aaa4qy Komm):
a) 20xdx—3ydy = 3x*ydy—5xy’dx,

6){y’ — yCcosX =sin 2x.
y(0)=-1

2. Haiitu o6miee pemenue auddepeHnaaIsHOT0 ypaBHEHMS:
a) y'"'+2y" -3y =(8x+6)e",
6) y'—4y'+4y=e”(cosx+3sinx).

Ilpumepnuie unoueudyanvnuvie oomauwinue 3aoanusn (U/3):

HJ[3 Nel «Bexmopnasa anzeopay

3apanue 1. KoyumHeapHs! 1 BEKTOpHI ¢ 1 0, TOCTpOCHHBIE 110 BeKTOpam a u b?
a={;-2;3}, b={3,0;—1}, c=2a+4b, d=3b-a.
3aganue 2. HanucaTh pasnoskeHue BEKTOpa X 1o BeKTopam p, g, I.
x={247, p={012}, q=L01, r={124}
3ananue 3. JlaHbl BeKTOPHl &, U a,, ai={4—-2—4}, a, ={6;—3,2} Beruncaurs:
a) a-a,
b) (oa,-3a, ), +2a,)
— —\
C) (al —a, )
3ananme 4. B tpeyronsnuke ABC, BD — Bbicota, AM — meauana, CK — Ouccektpuca.
Haiitu:
a) mmuHy ctoponsl AB, menuanbt AM, 6uccekrpucel CK;

b) yrael TpeyronpHuKa,
ecm A(2,4), B(-1 1), C (=3, 2).

3aganue 5. BeraucnmTh 1UI0MIa1b apasieorpaMMa, HOCTPOSHHOTO Ha BeKTopax a u b.
- — - -_— — - — -— A 72-
a=p+2q, b=3p-q, [p|-1 |q -2, (qu=g-
3amanue 6. KommianapHs! Jin BEKTOpHI @, b, u €?
a=1{231}, b={-10-1}, c={2,2,2}
3aganue 7. [loctpouts nmupamuny ¢ BepmmHamu A, B, C, D u Beuuciuth €€ 00beM,

jiomaab rpaHnu ABC U BBICOTY MUpAMHUIbI, OITYIIICHHYIO HA 3TY I'PAHb.
A(L3,6), B(2,21), C(-10,1), D(~4,6,—3).

3ananue 8. BuruucianTh Kakyr padoTy MNPOW3BOIUT cuia F =i+2j+k Korma e€ Touka
HNPWIOKEHU IIEpEMEIAETCs U3 TOYKHU A(-1; 2;0) B TOUKY B(2;1;3).

Baganue 9. Cuna f(3;2,-4) npuioxkeHa K Touke A(2;—11). OnpenenuTs MOMEHT STON
CHUJIBI OTHOCUTEIBHO Havyajaa KOOpAUHAT.

HJ[3 Ne2 «Ananumuueckan zeomempusi»



1. B kaxoii Touke npsiMas, npoxozsmas yepe3 Touku A(3,-2) u B(-1,2), nepecekaer ocsb Oy.
Haiitn paccrosinue mexay npameiMu 4x-3y-7=0 u 4x-3y+3=0.
Hanmcars kaHOHMYECKHE U NTapaMETPUYECKUE YPAaBHEHMs INPSAMOM, MPOXOIALIEH 4depes
touku M(2,1,-1) u K(3,3,-1).
[TpoBectu npsmyro yepes Touky A(2,0,-1) nepneHaukynsipao miockoctu 3x+4y-z+4=0.
[TpoBecTu mtockocTh yepe3 Touky A(2,0,-1) nmapamiensHo miockoctu 3x+4y-z+4=0.
[IpoBecTu minockocthb uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aTp, 4TO MPSIMbIE B3aUMHO MEPIIEHIUKYISAPHBI:
X y-2 1z 3Xx+y-5z+1=0,
1 2 3" {2x+3y—82+3:0.
8. JlokazaTb, 4TO MpsIMBIEC MapaJUICIbHbIL:
Xx+2 y-1 z X+y-z=0
3 2 1" {x—y—52—8=0'
9. Haiitu yron Mexnay npsmoi, npoxomsmen dyepe3 Touky A(-1,0,-5) u Touky B(1,2,0),
TIOCKOCTRIO X-3y+Z+5=0.
10. OmpenenuTh TUI Y TOCTPOUTH JIMHUIO:
a) x> -9y +2x+18y+73=0;
6) 2x° +3y’ —4x+6y-7=0;
B) y? —4x—-2y—-3=0.

LN

No ok

HJ[3 N3 «Ilpeoden. Henpepvienocmuy»

1. Haiitu npenensl QyHKIMIA:
o 2x*+x2+5 . x¥-3x-2 . WJx+1-2 .. 1-cos4x
lim—— ; lim — ; lim : lim :
x> 3Jx° —x+1 x>-1 ¥ —_x—-2 x—>3 /X_2_1 x—0 2x.tgx

X 1
im x (1o limf 271 Lo In+2
lim x- (Vx* +1-x); “m(zx 1]  lim—4x)> - lim 1N+2%)

2x+1) " o0 x>0 g% 1
2. I/ICCHCI[OBE[TI) Ha HCIIPCPBIBHOCTD, HaWTH TOYKU pa3pbiBa, CACIATb YCPTECK:

X+4, x<-1,

y=43x; y=4x*+2, -1<x<],
2X, x=1.

HJ[3 Ned «Ilpouseoonasn»
Haxoscoenue npouszeoonoii

1. Halitn npousBoanble U quddepeHnmansl mepBoro nopsjika
1 7.C0s X
) y= !
ox+1
2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,
tgx

4) y=(cosx)™.

2. Haiitu npon3BoHyt0 G yHKIMH, 33JAHHON HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu npou3BoHyI0 (QYHKINH, 33laHHON TapaMeTPHUECKU



{x =3cost — 5,

y=4t° +5.
4. HaiiT mpou3BOIHBIC TIEPBOTO MOPsIKA PYHKIIUH y= x*e™.
Ilpouszeoonasa evicuiux nopsaokos. llpunoxcenus npouszeoonoi
3
. y d 2 y . X=3t-t , Jx
1. Hadinure — wu HKIIWH: a 0) y=95".
g ™ ) ly—a )

. 2 .
2. a) Hanmmmte ypaBHEeHHe KacaTelnbHON K mapabome V=X —4X+ 2 B TOUKE ¢ aBCIHCCOil
X, =0. Hoctpoiite rpapuk u kacarenbHyo.

6) Hamuummre ypaBHeHMe KacaTenbHOH K KpuBoii X +Yy° —4X+2y-164=0 B ee Touke ¢
koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYIO.

3. Haiinure Hanbospilee ¥ HAMMEHbIIEEe 3HAYCHUs (DYHKITUU HA 3aIaHHOM OTpPE3Ke

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

4. Brruncaure MMpEaciibl, UCIIOJB3Ys IIPABUIIO Jlonurans:
. 2x®—8x* +13x-10
a) lim—; 5
-2 X7 —2X°+3x—-6
6) lim x-In(eX —1).

x—>+0

5. 3aBUCUMOCTH ITyTH OT BPEMEHU MPHU MPSIMOIUHEHHOM JABUKEHUU TOUKH 33/1a€TCSl ypaBHEHUEM
1 3 2
S = §t +2t° -3, rme S —nyrbBM, a t — BpeMs B ¢. BeIumcanTe ee CKOpoCTh U YCKOPEHHE B

MoMmeHT Bpemenn t=4cC .

Ilpumenenue npou3zeo0Hoil 013 UCC1E006AHUA PYHKUUIL

1. [Toctpoiite rpadpuk QyHKIUM C TOMOLIbIO MPOM3BOJHONW MEPBOTO  MOPSIKA
y=-x>-3x? +9x +11.
2. Haiinute mnpoMexyTKH BBITYKJIOCTH, BOTHYTOCTM U TOYKHM Meperuda (QyHKIMU
y=2x-3/x? .
3
3. HalinuTe acHMIITOTBI M IIOCTPOMTE CXEMaTHYHO TPadUK QyHKIMU y = -
(x+1)
2
4. IIpoBeuTe MOJIHOE UCCIeN0BaHKe (YHKIMM U TIOCTPOHTE IpaduK y — X -3x+3,
x-1
S. [TpoBenuTe nonHoe ucciaeaoBanne GyHKIUU U IOCTPOITe rpaduk
_Inx
X
HJ/[3 Ne5 «Heonpeoenennwtii unmezpan. Onpeodenennvlii  unmezpan u e2o
RPUNOICEHUA)

1. HaiiTn HeomnpeaeIeHHbIE HHTETPaIbl

1 x¥x 2 1
1. - 1 2. - d
I[B\& 5 [ J(3+X2 2«/x2—3J X




ctgx 6
3 23 4y 4. [=5—

sin?
V2-7x sin(zx—lj X
5
2Xx—-1
5. [ x(3x2+1)" dx 6. | ———
-[ ( ) -[x2+2x+10

7. lel—exexdx 8. I 4x+3 dx,

(x-2)°
dx
. e dx, 10. —_—,
o -[X X 0 J‘x(x2 +1)
dx
11. 12. —_—
J‘\/_+\/_+2\/_ -[cosxsin3 X

13 I dx

(X +D)VX* +2x-1.

2. Beruncnurth OIIPCACIICHHBIC NMHTCI'PAJIbI

2 1 Vg
1. I(xz +=)dx. 2. jlnsinxdx
1 X 2
3. Beruucnurs Ijiomaab (I)I/Il"ypbl, OrpaHquHHOﬁ JIMHUAMHU

1) 3x—y=4, y’=6x

2) r=cos2g, OSgogg
x =2cost,
3) { . y=3(yz3).
y = 6sint;
4. BeluMcnuTh AUHY AYTH KPUBOMW, 3aJJaHHON ypaBHEHUEM
1) y=Inx, J3<x<yl15.
2) p=3e", —m/2<@p<nx/2
— ,l 1
3) x = e'(cost +sint), T/2<t <
x =e'(cost —sint),

5. Berancnuts 00beM Tena, 00pa3oBaHHOTO BpaleHrueM BOKpyT ocu Oy QUTypbl, OrpaHHYEHHOM

rpadukamu QyHKIHiE X =3-y® , x=y’+1

HJ[3 Ne6 « DHII: wacmmnovie npou3eoonvie, IKCmMpemym»

In(l— — yz).
-y

2. HaiiTu 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMIA B 3aJJaHHOI TOUKe:
1

A z=x' (1) B) z=In(Vx+y) (1).

2
o u .
3. Haiitu 6—2,ecm/1 u=xy+sin(x+y).
X

1. Haiitu o6nacTh onpezaeneHus GyHkuun Z =

4. BeruncnuTh NpUOIMKEHHO \/ 5.e%% +2,03 .

5. HaiiTi s5kcTpeMyMsl pyHKIHH  Z = X° +2y° —4X -6y + 2.



. Inx In
6. Haiitu npou3Bognyo GyHKIMH Z = —— — ny B HampasJiieHuu Bektopa (1;1).

X
7. Haiftn skcTpemManbHoOe 3Hauenne GyHKImu Z = 2X + Y —y* — x° 1pu ycnoBun X + 2y =1

8. Haiitu Hanbomnpimiee 3Ha4eHUE PYHKIUU:

x>0
A) Z=X-2y+5 y=0 B) z=m@2+yﬂ
X+y<1,
X+2y<1
x>0
y > 0.

HJ[3 Ne7«Obviknosennble Oughhepenyuanvhvie ypasgnenusn

1. Haiitu oOwmuii uHTerpan unu obmee pemeHue MupdepeHINATLHOTO YPaBHEHUS
nepBoro nopsaka (B npumMepe 3)pemnts 3aaavy Komm):

2 Ey2
1)\/4—x2y’+-xy2+x:0,2)y'::x+§Xy 5y,
2X° —6Xy

' _ 2
3) JYHYT gy Yoy Mgy o,
y(1) =1 X

2. Haittu o6miee pemenue auddepeHnaaisHOT0 ypaBHEHUS:
1) y'"xInx=y" 2) @+x?)y" +2xy’ =12x>.

y" =2sin® ycosy
y(1)=§, y(=1"

4. Haiitu oOmiee pentenue nugdepeHnualbHoro ypaBHeH s (B IpUMepe )  peluTh 3a/1auy
Komm):

1) y'-2y'+y=xe’ 9 y"+4y +5y = x°

3. Haiitu pemenue 3anaun Komu:

3) Yy —4y" +5y' =6x>+2x-5, 4) y""+2y" -3y =(8x+6)e",
5) y"'—4y' +4y=e"*(cosx+3sinx),6) y'" —64y’ =128cos8x —64e®*,
) y"+y=1/sinx
y(z12)=1,y'(x12)=x12
5. Pemnre cuctemy 1Y mepBoro mopsjika IByMsl Clioco0amMu - MOJACTaHOBKU U METOJIOM Diinepa
y' =2x—-5y+e'
X'=y-6x+e*

HJ[3 N8 «Teopusa eepoamuocmeity

1. TIpom3BoauTcst 5 BBHICTPENIOB MO pe3epByapy ¢ FOPIOYHUM, IPUUYEM pe3epByap Mocie NepBOro
MOMAJIaHUsl B HEro BOCILIAMEHSIETCSI, a MOoCce BTOPOro MOMaJaHusl B HEr0 — B3pPbIBACTCS.
BepositTHOoCcT, TOmanmaHus B pe3epByap IpH  Kaxzaom BeicTpene paBHa 0,3. Haittu



BEPOSTHOCTH TOTO, UTO pe3epByap OyAeT MOJ0XKEH, HO HE B30OPBETCHL.

2. B cembe Tpoe mereit: 2 ManpuMKa M JIeBOYKa. J[eTw urparor Ha KyxHe. BeposTHOCTH TOTO,
YTO MaJIbYMKU pa3o0blOT mocyay coorBercTBeHHO paBHa 0,7 u 0,8, a ans neBouku — 0,4.
Haiitu BeposTHOCTH TOTO, YTO TIOCY/Aa OyeT pa3ouTa.

3. Cama mnomagaer B MHIICHb IMPU OJHOM BBICTpelle ¢ BeposTHOCThIO 0,8, Mama — ¢
BeposiTHOCTBIO 0,7, a Ilama — ¢ BepositHOocThIO 0,75. Camra BeicTpenwn 2 paza, Marmra — 3
pasa, Ilama — 1 pa3, mocie 4ero B MHUIIEHH ObUIO OOHApYKEHO OAHO oTBepcThe. KakoBa
BEPOATHOCTH TOTO, YTO B MUIIIEHB nonana Mama?

4. Pa3pblB CBSI3M TPOUCXOAMT B OJHOM M3 3BEHbEB TenedoHHOro kabemnss. MoOHTED
MOCIIEZIOBATEIbHO MPOBEPSET 3BEHbs, OOHApyKMBasg MecTo paspbiBa. COCTaBUTH Pl
pacripefieieHusi 4Yucia  0OCIECOBAHHBIX 3BEHBEB, €CIM BEPOSTHOCTh pa3pbiBa s
KaXXIOro 3BeHa IIOCTOSHHA W pPaBHa p.

5. 3amaH psn pacnpeleseHus JUCKPETHOM CiaydyaHOM Benu4YuHbl X.

X |1 2 3 4 S) 6
P /003]015|0,20 |0,35 [0,15 |?
[Toctpouts MHOTOYT OJIbHUK pacnpeeseHus. Onpenenutsb GbyHKIHIO
pacrpeneneHuss M TMOCTPOoUTh €€ Tpaduk. BpUKMCINTE MaTeMaTHYeCKOe OXHUJAaHUE
m, D[X] o,
,  JHUCIEpPCHUI0 , CpemHee  KBaJApaTUYECKOE  OTKIOHEHHE u
P(m,—o, <X <m +0,).
BEPOSATHOCTD (m, —o, + o)
6. Bagana QyHKUMS pacnpeneneHus CIy4alHOW BeMMYUHBI X
0, X <3,
1 3 2
F(x) = Z(_X +12x° —45x+54), 3<x<5,
1, X > 5.
Haiitu mmotHocTes  pacnpenenenus. Iloctpouts rpaduku QyHKUMH U
IUIOTHOCTU PACHpEleNICHNs. BBIYMCINTD MaTeMaTH4eCKOe O0)XHMJIAaHUE, IUCIEPCUI0 U
P(X €(0, 4)).
BCPOATHOCTh ( (0.4))
7. B Ttabmuue mnpuBeNEH 3aKOH paclpeieseHHs BEpPOATHOCTEH CHCTEMBbl CIy4alHBIX
BennunH (X, V)
X
y L -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, m,
Haiitu: xoagduinmenT «a»; wMareMaTuyecKkue  OXKHIAHUS ;  JUCIEpCUU
ot o 2
75 KOD(POUIMEHT KOoppessiuuu Y.
HJ[3 Ne9 «Ilepsuunasn oopabomka pe3yibmamos IKCREPUMEHMA)
JlaH cTaTucTHYeCcKui psit (MCXOAHBIE 3HAYCHNUS BEJIMYHH)

X v X v X v X v X v

384 | 187 | 407 24 303 18 273 | 251 22 21

402 | 11,7 | 508 9 284 | 157 38 20,6 32 28,6

241 | 209 | 382 | 228 | 476 | 113 | 528 | 152 195 | 197

325 | 224 36 198 | 303 | 213 48 245 46 203

25 205 | 357 | 153 | 305 | 278 26 287 | 278 | 155

381 | 196 | 343 | 207 | 487 | 115 | 325 28 352 | 307

168 | 322 | 438 13 168 | 183 | 571 29 41,6 | 182

288 | 297 | 355 24 239 | 202 40 238 | 425 | 153

471 | 147 | 459 24 543 | 142 | 507 | 159 | 329 | 225

500 | 159 | 293 | 219 | 608 | 27,2 | 586 93 36 | 227




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 23,4 314 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 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 30,6 215 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
357 11,9 41,2 9,8 341 26,3 58,8 9,2 39,2 17,5

HaiiTu BbIpaskeHue IBYMEPHOIO 3MIIMpUYECKOro pacmnpeneneHus (X, V), smnupuyeckue
pacripeiesieHus COCTaBIAOIMUX X U Y, IOCTPOUTh I'papruecKkoe 0TOOpakeHHe paclpeesIeHU.
JU1s1 3TOTO - COCTaBUTh KOPPESILIMOHHOE T10JI€, KOPPEIALUOHHYIO TabIUIly aOCONIIOTHBIX 4acToOT,
BapUallMOHHBIE PAJIbl, TA0IUIy «CTaTUCTHYECKAsi COBOKYITHOCTh U3MEPUMOI0 IIPU3HAKA.

H/[3 Ne9 «Hucnoevle xapakmepucmuku 2eHepaibHblX RApamempoe»

[To mannbiM, monydeHHbiM B MJI3 Nell, oueHute reHepasibHbIC MapaMeTpbl: HaWaUTE
cpenHee, AMCIEPCHsS, CpelHee KBaJpaTUYHOE OTKIOHEHHE, AaCHUMMETpPHs, JKCIECC, MOJa,
Meanana, kodhduuueHT Bapuamuu s npu3HakoB X W Y. OIEHHWTE CTENeHb OTKIOHEHUS
SMIIUPHUUECKOTO PaCIpeIe]IeHHs 5TOr0 HU3MEPUMOTO MPU3HAKA OT HOPMAIBHOTO PacIpe/IeIeHHUS.

st aToro 3amonauTe Tabymiy «Pacuer BEIOOPOYHBIX OIICHOK IMPU3HAKOB» U MPOBEIUTE
pacueThl UCIPABIEHHBIX OIEHOK IeHepabHBIX MapameTpoB. Crenaiite BbIBOI 0 KO3 HUIEHTE
BapHUallUH.

HJ[3 No9 «I1poBepKka CTATUCTHYECKUX THIIOTE3)

ITo mansbv, nomydeHHelM B M/I3 Nell u 12, mpoBecTH CTaTHCTUYECKYIO IPOBEPKY
CTaTUCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPEIEICHUH HU3MEPSIEMOro IpuU3HaKa I10
CJICAYIOLIMM KPUTEPHSM: a) CpelHEMY KBaJpaTUUHOMY OTKJIOHEHMIO, 0) pa3Maxy BapbUpPOBaHMUS,
B) TOKA3aTeNsM MCIPABIEHHBIX aCHMMETPUM M dKcIecca, T) Kputepuio Ilupcona 2 (ypoBeHb
3HaYUMOCTH HpuHATH paBHbIM 0.05). B cinyuae mnpuHATUS TUIIOTE3Bl O HOPMAJIBHOCTU
pacnpeneneHus HaliTH JOBEPUTENIbHBIE HHTEPBAJIBI 11 MATEMAaTUYECKOTO 0)KMIaHUS U CPEAHETO
KBaJIpaTUYHOTO OTKJIOHEHHUS IIpH ypoBHE HanéxHocTu 0.95.

HJ[3 Ne9 «Bvisachenue KoppenayuoHHoul 3a6UCUMOCIU UBMEPUMBIX NPUZHAKOB)

[lo pmannbiM 3agaun, uccnegyemor B MJ[3 NeNe 11-13, HalTH M 3amucaTh B
KOPPEJSIIMOHHYIO TabJUIly ycloBHBIE cpefHue. Ha KoppeisiMoHHOM I0Jie MOCTPOUTh JIMHUU
perpeccun. HailTu ucnpaBieHHBIH KOPPENALMOHHBIH MOMEHT U KO3()(UIMEHT KOpPPEeNsIHH.
[TpoBepuTh runoTe3y O HE3aBUCUMOCTH Npu3HakoB X u Y (ypOBE€Hb 3HAaYMMOCTH IPUHATH
paBabM 0.05). Paccuurath ko3d¢uimentsl nuHeitHol perpeccun (X Ha Y wimm Y Ha
X).IlpoBepuTh 3HAYMMOCTH ypaBHEHHUS perpeccuu. HailTu noBepuTeNbHbIE WHTEPBAJIbI IS
K03(pPUIIMEHTOB KOPPEIALMH U IMHEHHOM perpeccunt (mpu ypoBHe Haa&xHocTu 0.95).



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTECTALMU:

Kon Nunukarop
JOCTHKEHUSI OueHouHbIe CpeIcTBa
WHJUKATOpa
KOMITCTCHITHT
OIIK-1 - CoocobeH pemiath 3a1a4i NpogeccHOHAILHOM AesiITeJIbHOCTH, IPUMEeHsIsI

MeTO/bI MO/IEJTUPOBAHNS, MATEMATHYECKOT0 AHAJIN3A, €CTECTBEHHOHAYYHbIE U
001IeMHKeHEPHbIE 3HAHUSA

OIIK-1.1

Hcnonb3yer
€CTCCTBCHHOHAYYHbIE
3aKOHBI Y IPUHIUIIBL
IIPYU PELICHUU
MIPAKTUYECKHX 3a/1a4

1. GOpMYIMPOBKH OCHOBHBIX TE€OpEeM (CBOMCTB, IMPHU3HAKOB
M3y4aeMbIX OHATHH, HEOOXOIUMBIE U JOCTATOYHBIC YCIOBHS)
B U3Y4aeMBbIX pa3Jelax Kypca.

2. Metonpl pacKphITHS HEOINPEACICHHOCTEH, BBIACHEHHS
HENPEePbIBHOCTH (PYHKIIMU OJTHON EPEMEHHOI.

3. Anroput™  NPHOIMKEHHOTO BBIYUCICHUS (YHKIHU C
noMoImplo  auddepeHnuana;  HaOMCaHUS  YpAaBHEHMS
KacaTelbHOU IPSIMOH (TIOCKOCTH).

4. ANropuT™M HOJIHOTO MCCIIEOBAHUS (DYHKLIUU.

5. MeTozp! BBISICHEHHS KJIaCCOB MHTETPUPYEMBIX (DYHKIHH, a

TAaKKE MCTO/Ibl MHTCTPHUPOBAHUSA OCHOBHLBIX KJIACCOB (bYHKI_II/Iﬁ
TeopeTHueckue BONPOCHI 1151 3a4eTa H IK3aMEHOB
1 kypc JeTHsAsA ceccust
1. CxanspHoe IPOU3BEICHNE IBYX BEKTOPOB U €TI0 CBOMCTBA.
2. BexTopHOE MpoU3BEICHNE IBYX BEKTOPOB 1 €TI0 CBOMCTBA.
3. CwmemanHoe Npou3BeieHHE TPEX BEKTOPOB U €TI0 CBOMCTBA.
4. OcHoBHast uAed AaHAJUTUYECKON TeOMETpUH, TNPUMEHEHHE
BEKTOPHbBIX IIPOU3BE/ICHUN.
5. Ilpsmas Ha miockocTd. PasznuuHple BUABI ypaBHEHUH HpAMOM Ha
IUIOCKOCTH.
6. VYrom Mexnmy mpsMBIMH Ha IIOCKOCTH. PaccTosHHE OT TOYKH /10
MIPSIMOM HA TIIIOCKOCTH.
7. Ilmockocts B TpocTpaHcTBe. Pasnmuunble BUIBI  ypaBHEHUH
IUTOCKOCTH B MIPOCTPAHCTBE.
8. VYron mexay miockocTssMu. PaccTosHEE OT TOUYKH 10 INIOCKOCTH.
9. [TIlpsmast B mpoctpaHcTBe. Pa3muuHble BUABI YpaBHCHHH HPSIMOH B
HPOCTPAHCTBE.
10. BzaumHOe pacrosyio)KeHHe TUNIOCKOCTH U IIPSIMOU B ITPOCTPAHCTBE.
11. TIoBepXHOCTH BTOPOTO MOPSIKA.
12. KpwuBas B mpoCTpaHCTBE.
13. ®ynkuust. CrniocoObl 3amanus. Ob6nacth ompezneneHus. OCHOBHbIE
aIIeMEeHTapHbIe (YHKINH, UX CBOICTBA, IpaduKH.
14.TIpenen ¢ynknmuum B Touke. I[lpenmen ¢yHKIMM B OECKOHEUHOCTH.
O/HOCTOPOHHHE TPEIEIIBI.
15. beckoHe4yHO Mayible U OECKOHEYHO OoJbINe (PYHKINH, CBS3b MEXIY
HUMHU. CBOMCTBa OECKOHEUHO MaJIbIX (QYHKIIHH.
16. Teopemsl 0 npenenax. PackpeiTie HEONpeeIeHHOCTEH.
17.3ameuarenpHbIe TPEIeIb.
18.CpaBHenne  OeckOHEYHO  ManblXx  (QyHKOME.  DKBHBaJCHTHBIE
OeckOHEeUYHO Malble (YHKIMM ¢ OCHOBHBIE TEOPEMbl O HHX.
[IprMeHeHue K BBIUMCIICHUIO TIPEIEIIOB.
19. HenpepbiBHOCTh  (QyHKIMHM B To4ke. TOYkM paspbiBa U HX
KJIacCH(UKAITHSL.
20. ITponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MUECKUN CMBICII.
21. YpaBHeHHs KacaTelbHON N HOpManu K kpuBoil. JJuddepenunpyemocts
(DYHKIIMH B TOYKE.




Kon
HHAUKATOPa

Nunukarop
TOCTHIKEHUSI
KOMIIETEHI[UHN

OneHouHble CpeacTBa

22.T1lpon3BosHasi CyMMBI, Pa3HOCTH, NPOU3BEICHUs, YaCTHOTO (pyHKLMIL.
ITpousBomHasK CI0KHOM U 0OpaTHOH (PYyHKITHIA.

23. IudpdeperurpoBanre HEABHBHIX W MapaMETPUUECKH  3aJaHHBIX
(yaxouit. Jlorapupmrraeckoe audhepeHupoBanme.

24, [Ipon3BOIHBIE BBICIINX MTOPSIKOB.

25. Iudpdepennnan ¢pynkunn. ['eomerprueckuii cmpicn auddepennuana.
OcHOBHBIE TeOpeMBI 0 TuddepeHnranax.

26. [Ipumenenune nuddpepernmana K mpuOIMKEHHBIM BEIYHCICHHSIM.

27.0OcHoBHBIE TeopeMbl U (depeHInarTbHOT0 HCUYHCIeHus: Pos,
Jlarpamxa u Komn.

28. IpaBwuio Jlonurans.

29.VYcioBuss  MOHOTOHHOCTH — (pyHKUIMi.  DKcTpeMyMbl  (YHKIHH.
Heo0xoxnmoe 1 10cTaToOyHOE YCIOBHS AKCTpeMyMa (pyHKINH.

30. Haubonpniee n HanMeHbIee 3HAYCHUS QYHKIIUN HA OTPE3KeE.

31. Bemykmocts Tpaduka QyHknun. Toukn meperuba. Heobxommmoe n
JIOCTaTOYHOE YCJIOBHS TOUEK Iepernoa.

32. AcumnToTH! rpaduka GyHKIHH.

33. TlepBooOpa3Has. HeompenmeneHHBIIT WHTETpadl W €ro CBOMCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

34. OcHOBHBIE METOABI HMHTETPUPOBAHUS: 3aMEHA MEPEMEHHOH |
HWHTEIPUPOBAHHUE 10 YACTSIM.

35. OmnpeneneHHbI MHTETpaJl Kak Ipelesl UHTErpalbHONW CYMMBI, €ro
CBOWCTBA.

36. ®opmyna Hetoroma —  JleitOuuma. OCHOBHBIC  CBOWCTBa
OIIPEAEICHHOTO NHTETpaIa.

37. BplumcieHne ONpPENENICHHOTO0 WHTErpayia (3aMeHa IIEpEeMEHHOH,
HMHTETPUPOBaHKE 110 9acTsM). MHTerpupoBaHne YETHBIX M HEUSTHBIX
(GYHKIMH B CHMMETPHYHBIX IIpeJierax.

38. HecoOcTBeHHBIC HHTETPAITHL.

39. I'eomerprueckne W (u3MUECKHEe NPHIOKEHHUS OINPEAEICHHOTO
UHTETpaja.

40. Ob6nacte onpenenenuss OHII. [penen, HenpepsiBHOCTL. CBOMCTBA
(GyHKIMI, HEMPEPBHIBHBIX B OTPAHUUEHHON 3aMKHYTOW 00J1acTH.

41. YacTHele NPOM3BOJHBIE IEPBOrO MOPSIKA, HX TE€OMETPUYECKOe
UCTOJIKOBaHHE.

42. YacTHble MPOU3BOAHBIE BBICIIHX MOPSIIKOB.

43. InddepeHnupyeMocTs W TONHBIN nuddepeHran (yHKIUH.
HuBapuaHTHOCTE ()OPMBI IOTHOTO TU(PepeHIIHaa.

44. TlpumeneHue TONHOTO JU(depeHnHaTa K  IPUOIMKCHHBIM
BeIUHCIeHMIM. [l depeHnnals! BBICIINX MOPSIIKOB.

45. TIpomsBoaHas cioxkHOH (yHkumu. [losHast npon3BoHas.

46. JTuddepeHunpoBanue HesIBHOW (YHKIMH.

47. KacarenbHas TNIOCKOCTh U HOPMaJTh K TIOBEPXHOCTH.

48. DkctpemyM (GYHKIMH JBYX IepeMeHHbIX. HeobOxomumoe U
JOCTaTOYHOE YCIOBHE SKCTPEMyMa.

49. Haubonpliee ¥ HauMeEHblee 3HaueHHs (YHKIMH B 3aMKHYTOIl
obnactu.

2 Kypc 3UMHSA cecCHsl

50. uddepeHnuansaple  ypaBHEHHS: OCHOBHBIE IOHATHSA. 3ajadd,
TIPUBOSIIIHE K 1M PepeHINaTbHBIM YPaBHEHUSIM.

51. Teopema  cymiecTBOBaHMS WM €IMHCTBEHHOCTH  PELICHHA
i epeHInaILHOTO ypaBHEHHS.

52. VYpaBHeHUS C pa3/eIIOIUMHUCS NTEPEMEHHBIMH.

53. Opnopoanbie quddepeHimanbHble ypaBHeHuHs 1 nopska.

54. Jlunelinsle ypaBHeHUs. Y paBHeHUs bepHymm.

55. VYpasuenue B moiHbIX Auddepernnanax.

56. J{ubdepennmanbable ypaBHEHHs BBICIINX IOPSIKOB: OCHOBHBIC
TIOHSITHSI.

57. VYpaBHeHUs, JI0ITyCKaIOIIME MOHIKEHNE MTOPSIIKA.

58. Jluneiinble mu¢epeHnnanbHbIe YPABHEHUS] BBICIINX ITOPSAKOB.




Nunukarop

Kon
JOCTUIXXCHUA OI.[CHO‘{HBIG cpeacrTBa
HHAUKATOPa
KOMIICTCHI UM
Wuterpuposanue JIOAY ¢ mOCTOSHHBIME KO3(QQUIIUCHTAMHU.
59. Jlunetinsie HeomHopoxusle Y. CrpykTypa oOmero pemeHus
JIHAY.
60. JIuckperHas ciaydaiiHas BeTHYHWHA B COCOOBI e€ 3amanus. OyHKuus
pacnpeneneHusl.
61. MaTtemaTrudeckoe OXHIAHWE NUCKPETHON CIy4ailHOM BEIHIUHBI H
€ro CBOMCTBA.
62. Jlucnepcusi JMCKPETHOW CIIydaiHOW BeNWMYMHBI M €€ CBOMCTBA.
CpenHee KBapaTUUECKOE OTKIOHEHHE.
63. HempepoiBHast  ciydaiinas  BenuuuHa. CBoiicTBa  (DyHKUIUH
pacnpeneneHusl.
64. IToTHOCTH BEpOSTHOCTH HEMPEPBIBHOM CITydaiiHOW BEJIMYHMHBI U €€
CBOMCTBA.
65. YucnoBsle XapaKTEPUCTHKH HEMPEPHIBHBIX CITyJalHBIX BEJINYHH.
OIlIK-1.2 Pemraer crannaprtusie | IIpumepnoie 3a0anusa u 3a0auu

npodeccrnoHaTbHbIC
3aa4u ¢
MIPUMEHEHHEM
OOIIEHH)KEHEPHBIX
3HAHHUI

3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aaUH.
3agaua 2. Beruucnure npenen no npasuiy Jlonurans
; resin(2x —4

lim arcsin(2x-4)

X—2 X2 —4
3apanme 3. Cdopmynupyiite HeoOXOAMMOE YCIOBHE 3KCTpeMyMa
(yHKIMHM  OJJHOM TIEpeMEHHOM.
3agaua 4. KakoB reoMeTpuyecKkuii CMBICT OMpEAEeEHHOT0 MHTErpaja oT
JIaHHOW (DYHKIIMH B JAHHOM MHTEpBAJIE B JIEKAPTOBOM CHCTEME KOOPIUHAT?

Hpumepnble npakmuueckue 3A0aHUA 0714 IK3IAMEHOB U 3auema:

1. ansr KOODPIMHATEI BEpIINH TTUPaMHUIBI AR AA, :
Ai (:L 3; 6)’ AZ (2’ 2;1)’ A3 (_:L 0;1)’ A4 (_4; 6; _3) Haiitu: 1)
JUTHHY pedpa Ah, ;  2) yrox Mexay pedpamu Ah, u Ak, ;
3) yron mMexnay pedpom AA U TPaHBIO AlAZA3; 4) nomans
TpaHu AhA ;5) o0beM mEpaMHuIBL
2. 2. B Tpeyronbnuke c¢ BepmnHamu A(2,1), B(5,3), C(-6,5) naiitn
JUIMHY BBICOTBI U3 BEPIIHHBI A.
3. 3. HammcaTh KaHOHMYECKHE W MapaMETPUYECKUE YpaBHEHHMs
npsMOH, ipoxosiiei yepe3 Touku M(2,1,-1) u K(3,3,-1).
4. 4. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJSIIEH Yepe3 TOUKN
A(1,0,2), B(-1,2,0), C(3,3,2).
5. 5. loxa3ats, 9TO IpsIMbIE MTapaJuIeIbHbI:
X+y—-z=0
X+2 y-1 1z
3 __2 _II/I X—y—SZ—BZO

6. Beiuuciure npeensi:

. 1+4x—x* _ . 3x-arcsin2x .
a) ||mﬁ; m73,
x—0 X + 3X° + 2X x-0 COSX —COS” X
. 2x-1-+5
B) fim —————~=.
x—3 x_3
d 2 =
7. Haiinure 4y Ut GYHKIHIL: a) y=e4x ) X Cth.t,
dx y = In(sin2t).

8. HaiiTu HeonpeaeNEHHbBIA  MHTETPal: a)jsin 3x-cosbxdx, 6)

i 1-cosx . ) J.(2x+5)~exdx.
(x-sinx)?




Kon
HHAUKATOPa

Nunukarop
TOCTHIKEHUSI
KOMIIETEHI[UHN

OneHouHble CpeacTBa

J20
N xdx
9. BerauciuTh onpeeneHHbli HHTeTpat J —_
[ 2
2 Vx“+5
10. Haiitn II0INAAb ¢burypsl, OTpaHUYEHHON JVHUSAMU:

x=4, y®>=4x.

11.Hatitu w  mocTpouth  0o0nacTe  ompexpeneHus  (GyHKUUU

U=y9-x"—y* +(x-y)*

12. Haittn TIOJTHBIH nmudepeHIran ¢GyHKIHN:
z=x>Iny—sin2xy.

13. Haiftu  9acTHBIE TPOWM3BOAHBIC MEPBOTO TOPSOKA  (DYHKIHH:
7 =5x’y® +In(x +4y).

14. Hanucatp ypaBHEHHE KacaTeNbHOM IUIOCKOCTH W HOPMald K

MOBEPXHOCTH Z = 4/ X% + y2 B Touke (3,4, 5).

15. Pemmre 3azauy Komm: Y €c0S® xdy = (yz +l)dX, y(O) =0.

16. Haiiiure obuiee perenue auddepeHumansaoro ypasaenus Y’ +
yl — er_

17. ITpu noctaBke ¢ 3aBozaa Ha 6a3y 1000 paauONPHEMHUKOB, Y 55 BBIILIH
3 cTpost yammbl. HalWTH BEpOSTHOCTH TOTO, YTO B3ATHI Haygady
MPUEMHUK OYyZEeT HCIPaBHBIM.

18. IIpuHNMaeM BEpOSITHOCTH POXKACHHUS MallbunKa W AEBOYKH PaBHBIMHU.
Haiitu BeposiTHOCTH TOro, uro cpeau 10 HOBOPOXKIEHHBIX 6 OKaXyTcs
MalbuUKaMH.

19. laH 3aK0H pacrpeneneHus TUCKPETHOHN CIyqalHON BEIINIHHBL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02)02
BBIYUCIUTh €€ MaTeMaTHYeCKOe OXHAaHWe, IUCIEPCUI0 U CpeaHee
KBaJ[PaTHYECKOE OTKJIOHEHHE.




Nunukarop

Kon
JOCTHUIKCHUA OI.[CHO‘-IHBIG CpeI[CTBa
WMHJIUKaTopa
KOMIICTCHIIU
OIIK-1.3 IIpumensieTr MeToJ bl

MOJCIHUPOBAHUSA n

MaTeMaTHIeCcKOro
aHann3a JUIs
peIIeHUs 3a7a4
TEOPETHYECKOTO U
MIPUKIIQTHOTO
Xapakrepa

Ilpumepnsle npakmuueckue 3a0anus

3aganme 1. Cucremarusupyiite U 0000IHMTEe BCE KIIOUEBBIC MOHATHS U
NpUEMBl PEIICHHS THUIOBBIX 3agad mo Teme «lIpomsBomHas» w
«[IpnMeHeHNe TPOM3BOTHON TIPH HCCIIeAOBaHWH (YHKOWN». Pesynprar
odopmuTE B BUIC TAOIHIIBL.

3amaua 2. Jlns peumieHus 3ajadyd crenaiite cXeMaTHYeCKUH 4epTex MU
noiryuure (QyHKIMOHAIBHYIO 3aBUCHMOCTh MO YKa3aHHMIO K 3ajadye.
Haiinure obGnacte ompezeneHust 3Tod (YHKIMM TIO CMBICIY 3aadH.
Bbruncnure 3HaueHus 3Tod (DYHKUMM NPH TPEX Pa3iUYHBIX 3HAYSHUSIX
aprymenTa. Mccienyiite ¢yHkumio Ha HamOomnblllee W HaUMEHbBIIEE
3Ha4eHnA. OTBEThTE Ha BONIPOC 3aadH.

«CedeHne TOHHETSI HMeeT (GOpPMy MPSMOYTONBHHKA, 3aBEPIICHHOTO
nonykpyrom. Ilepumerp ceuenusa 18 m. Ilpu xakoM paguyce moiaykpyra
IUIOIAb CeUeHHUs OyeT HanOOIbIIEeH?»

OG6o3HaYbTe paadyc TMONyKpyra depes | ¥ BBIpasuTe IUIOmAmb O

ceuenns kak pynkmmo ot F: S =S(r).

3aganue 3. Ha xakoil BeICOTE I' HaJ LIEHTPOM KPYIJIOTO CTOJa paauyca a
CllelyeT TIOMECTHThH JIaMIly, YTOOBI OCBEIIEHHOCTh Kpasi croja OblLia
HauOombmen? (CaMOCTOATENbHO MPOAaHATU3UPOBATH - 3HAHUS, METOJbI
KaKoro paszieiia MaTeMaTHKH NOTPeOyIOTCsI ISl pEIeHUs TAaHHOH 3a]1auu).
Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

AL0;1) B(44:6)

3agaua 1. IlpoBepuTh, n€XaT JU TOYKU
C(Z; 2 3) u D(lO; 14;17) B OJIHOM IJIOCKOCTH.

3agaua 2. Ilpu mocTpoeHuM BUCSYEro MocTa depe3 peuky «Tuxas» u
BBIICHEHHM  HAJEXKHOCTH  COODYXEHHs, CTYIEHTBl  CTpoHOTpsaa
CTOJIKHYJIMCH C PEIICHHEM CJICAYIONIEeH 3a/1auu:

Tpoc, moBeImIeHHBIH 3a Ba KOHIIA Ha OJIMHAKOBOI BBICOTE, UMEET GOpMy
Iyru mapa0oibl. PaccTosiHue MeXay TOYKaMH KpeIuieHHs paBHO 24 M.
I'my6una nporuba Tpoca Ha pacCTOSIHUU 3 M OT TOYKH KperyieHus paBHa 40

cM.  OmpenenuTh TIyOMHY mporuba Tpoca TOCEPEeIuHE MEXKAY
KPETUICHUSIMHU.
3agaya 3. Haiitu paboty cmibt F _(l' 2 5) 3JIEKTPOCTATUYECKOTO
MOJIsl, MO  TIEPEeMEUICHHI0  JIEKTPUYEeCKOro  3apsiia W3 TOYKHU
M, =(0; 4;2) M, =(4;7;4)

1 B TOUKY 2 .

lim X = COSX
3ananue 4. [lokaxxute, 9to mpeaen *~* X+ COSX He MOKeT ObITh BEIYUCIICH
no npaswity Jlonutansa. Haiinure 3TOT npesen ApyruM CrocoOoM.

3aganme 5. 3aBUCHUMOCTh IYTH OT BpPEMEHH MPH NPSIMOJIHHEHHOM
3 2
JBUKEHHH TOYKM 3ajaercsi ypasHenuem S =—1"+2° -3, rme S -

nyTh BM, a I Bpems B c. Beiunciure ee ckopocTh U YCKOPEHHE B MOMEHT
spemenn t =4C.

2
fx)=3-x

mpoBeJieHa KacarenbHas. Haiitu miomans  TpeyrojbHUKA,
00pa30BaHHOTO KacaTeJbHOI M OTpE3KaMM, OTCEKaeMbIMU €10 Ha OCsX
KOOpJUHAT.

3amaya 7. B mapke aTTpakunoHoB roposa N oJIMH U3 OTPE3KOB TPACKTOPHH
JIBIDKCHUSI TI0e3/la B «AMEPHKaHCKHMX TOpKax» HpeACTaBisieT coOoi

. S(t) = Asin(wt + @,)
CUHYyCOUOY: , TIC A, ®o U (0 — U3BECTHBIC YUCJIA.
OHpeZleJ'II/ITI) Yrojl HakJIOHa K TOPU30OHTY IOCCTUTEIA aTTPAKIHUOHA I[ B
MOMEHT BPEMEHHU {1 €r0 IBMKEHUS IO 3TOMY OTPE3KY.

3agaua 6. K rpaduky pyHkmmm B €ro Touke ¢ abcruccoi

Xg=




0) Ilopsinok npoBedeHHS] TPOMEKYTOUHOH AaTTeCTALMH, MOKA3aTeJId M KpPUTepHH
OlleHUBAHMS:

[TpomexxyTouHas arrecTanus MO AUCHUIUIMHE «MareMaThka» BKIIOYACT TEOPETHYECKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B (hopMe
JK3aMeHa U B (hopMe 3aueTa ¢ OILICHKOM.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
ouieram, KaXabli U3 KOTOPBIX BKIIIOUAET | TeOpeTUuecKuid BOIPOC U TP MPAKTUUECKUX 3a/1aHHUS.

IMoxa3aTe1u U KPUTEPUHU OLIeHUBAHUS 3a4eTAa:

- Ui cOa4Yd 3a4YeTa C OLEHKOW O0Oydaromuics IOKa3biBaeT CHOPMUPOBAHHOCTD
komnereHimu  OIIK-1; T.e. cTyeHT IOMKEH MoKa3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHUS! HH(POPMAIIH, HHTEIIEKTyallbHbIE HABBIKM PEILICHUS 3aa4;

- 3a4eT He CIAaH, €CIIM pe3yabTaT OOY4YECHHs HE JOCTUTHYT, OOYUYaIOUIMICS HE MOXKET
MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHHS U 00bSICHEHUS HH(OPMALIUY, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 33/ad.

— Ha OIICHKY «OTJHYHO» (5 6a/yIoB) — 00yYaroUuiicss 1EMOHCTPUPYET BHICOKUIN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TIIyOOKOE 3HaHHE
yueOHOro Marepuaia, CBOOOJHO BBHIMOJIHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oO0y4aronuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMU: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMyCKalOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHHUS [IPH aHAJTUTHYECKUX ONEpallUsiX, IEPeHOCce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HIH.

— Ha OULEHKY «YyHOBJIETBOPUTeIbHO» (3 Oamna)- oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMU: B XOZAE KOHTPOJILHBIX MEPOIPHITHI
JOMYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yYaromuHCsl UCTIBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHHS TPU ONEPUPOBAHUN 3HAHUSIMH H
YMEHUSIMH NP UX NTEPEHOCE Ha HOBBIE CUTYALIUH.

IMoka3aTeu ¥ KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromuiicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOoe 3HaHWe
y4eOHOro MaTepuayia, CBOOOJHO BBHINOJHSAET MPaKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyuaromuiics AEMOHCTPUPYET CpPeIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMU: OCHOBHBIC 3HAHHs, YMEHHsS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIllepalnsix, HepeHoce
3HAaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YyAOBJIETBOPUTEIbHO» (3 Oamna)- oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMU: B XOJE KOHTPOJIGHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
00yJaromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS TPH OINEPUPOBAHUM 3HAHUAMH U
YMEHUSIMH NIPH UX NIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «Hey10BJIeTBOPUTEJIbHO» (2 0auia)— 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKaeT CYHIECTBEHHbIE OIIMOKHM, HE MOXKET
M0Ka3aTh MHTEIUICKTYaJIbHBIC HABBIKHM PEIICHUS MPOCTHIX 33a]ad WM HE MOXKET TI0Ka3aTh 3HAHUS
Jla’ke Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHS HH(OPMAIUH.

— Ha OIICHKY «HeYyIOBJIETBOPUTEJbHO» (1 Oam) — oOydaromuiics He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHS HWHPOpPMAlMM, HE MOXKET II0Ka3aTb
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS IMPOCTHIX 3a/ad.



