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1 Iles1u ocBOEHUSI I CHMUTLTHHBI (MOLYJIs1)

Lenbto ocBoeHUsT AUCUMILTUHBI «MaTteMaTukay siBisieTcst POpMUPOBAHUE KOMIIETEHIINH,
KOTOpasi BKJIFOYAET B ceOsI:

* BOCIIMTAHUE JIOCTATOYHO BHICOKOW MaTeMaTUYECKOU KyJIbTYphbI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BUIOB MATEMATHUECKOTO MBIIIIJICHUS;

* [PUBUTHE HABBHIKOB HCIOJB30BAaHUS MaTeMaTHYEeCKHMX METOJOB U  OCHOB
MaTEeMaTUYeCKOro MOICIUPOBAHUS B MPAKTUUECKOM AESTEIHHOCTH.

Bocnutanue y CTYIeHTOB MaTeMaTU4YeCKOW KyNbTYpbl BKJIIOYAaeT B ce0si sICHOE
MOHMMAaHUE HEOOXOIMMOCTH MAaTEMATHYECKON COCTABIISIONICH B 00IIEH TTOITOTOBKY OaKanaBpa,
BBIPAa0OTKY MPEJCTaBICHUN pPOJIM U MECTe MAaTeMaTHKU B COBPEMEHHOW IUBUJIM3AIMH U B
MHUPOBOH KYyJIbTYpE, YMEHHE JIOTHUYECKU MBICIIHTh, ONIEPUPOBATH ¢ A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MAaTEMaTHUYECKUX MOHATUN M CHMBOJIOB JJIS BBIPAXKCHHS
KOJIMYECTBEHHBIX M KA4YeCTBEHHBIX OTHOIICHWU. Maremarndeckoe oOpazoBaHue OakaliaBpOB
JOJI’KHO OBITh MIUPOKUM, OOIINM, TO €CTh IOCTATOYHO (PYHAAMEHTAIbHBIM.

Hacrosimas mporpaMmma mo MaTeMaTuke OTpaskaeT HOBbIE TPEOOBaHUSI, TPEABIBISIEMbBIC K
MaTeMaTHYeCcKOMy OOpa30BaHHUIO COBPEMEHHBIX OakanaBpoB. Ee xapakrepu3yer mpuKIiagHas
HaIPaBJICHHOCTh M OpPHUEHTAIMS HAa OOYYCHHE CTYACHTOB HCIOJB30BAaHUIO MAaTEeMaTHUYECKUX
METO/IOB ITPH PELICHUH MPUKIAIHBIX 33/1a4.

OOmuii Kypc MareMaTuKH SBISETCS (DYHIAaMEHTOM MaTeMaTHYeCKOro OOpa3oBaHMS
Oakanaspa.

3ajaun N3y4EeHHs TUCHIUTITUHBI:

- pPa3BUTHE JOTHYECKOT0 U AITOPUTMHUYECKOTO MBIIILICHUS;

- OBJIQJICHHE OCHOBHBIMHM METO/IaMH UCCIIEAOBAHUS U PEIICHUS] MATEMAaTUUECKHX 3a]1a4;

- OBJIQJICHUE OCHOBHBIMHM YHUCIICHHBIMH METOJaMU MAaTEeMAaTHKU M HUX MPOCTEUITUMHU
peanuzanusiMu Ha OBM;

- BBIPa0OTKY YMEHHsI CaMOCTOSITENIbHO PpAacUIMpATh MaTeMaTHYecKue 3HaHUS |
MIPOBOJIUTH MATEMATUYECKUM aHATN3 MPUKIIAIHBIX (MHXEHEPHBIX ) 3a]1a4.

2 MecTo IMCUMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Huctunnmaa Marematika BXOJUT B 00s3aTeNbyl0 4YacTh ydeOHOTO TIUIaHa
00pa3oBaTeNbHON MPOrPaMMBI.

JUigs  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAWMBbI  3HaHMA  (YMEHHUS,  BIAJCHHUS),
c(hOpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIITUH/ IPAKTUK:

OcBoeHMe TaHHON AUCHUILIMHBI IPEATNOaraeT, 4To B pe3yabTaTe U3yuyeHHs IKOJIbHOTO
Kypca MaTeMaTHKU O0y4arouiuiics UMeeT cpOpMUPOBAHHOE IMPEICTABICHHE O MATEMaTUKE KaK
YHHUBEPCAJIBHOM f3bIKE€ HayKH, 00 HJeAX M METO/JaX MaTeMaTHKH, BJIaJeeT MaTeMaTHYeCKUMHU
SHAaHUSAMU U YMCHUAMHU, COOTBCTCTBYIOIIMMU d)e)lepanLHOMy KOMITOHCHTY I'OCYJAapCTBCHHOI'O
CTaHJapTa o01ero oopa3oBaHus, UMEET Pa3BUTOE JOIMUYECKOE MBIIIICHHE, IPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMHUUYECKOM KYJIbTYpBHI.

3HaHUS U yMEHHs, YCBOEGHHBIE B IpOIlECCEe M3YUEHHUS MaTeMaTHKH HEOOXOIUMBI IS
OCBOCHHS IPYTHX JUCIUTUIMH €CTECTBEHHOHAYYHOTO B TIPO(ECCHOHANTBHOTO ITHKIIOB.

3HaHus (YMCHUS, BJIQJICHUS), TOJYICHHBIC P U3YYCHUW JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOUMBI ITIs1 U3YUCHUS] JUCIUILTIH/TIPAKTHK:

®dusuka

ConpoTHBIIeHHE MaTepHalIOB

NmxenepHoe obecrnieueHne CTpOUTEIbCTBA (T€0Ae3Hs, TEOTOT )

WnxeHepHble cCUCTEMBI U 000pyI0BaHHE 3aHUI



OCHOBBI apXUTEKTYPBI U CTPOUTETHHBIX KOHCTPYKLIUN
CrpoutenbHas Gpusnka

CrpoutenbHble MaTEPHAIIBI

[ToaroroBka Kk cade u cjaua rocy4apCTBEHHOT 0 SK3aMEeHa
TeopeTnyeckas MEXaHUKa

3 Komnerenuuu ody4yaromerocsi, popMupyembie B pe3yabTaTe 0CBOEHUSA

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrate 0cBOCHHUS MUCIHUILINHBI (MOynst) «MareMaTHkay 00yJarouIuiics JoKeH
o01aaTh CleAyOIUMU KOMIETEH MMM

Kon unaukatopa

I/IH,[[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CniocobeH pemaTh 3a1a4u npodheCCHOHATBHON ASSITEILHOCTH HA OCHOBE UCITOJIb30BAHHUS
TEOPETUYECKUX W TIPAKTHYECKUX OCHOB ECTECTBECHHBIX M TEXHHYECKHMX HAyK, a TaKKe
MaTEMaTHYECKOTO armapara

OIlIK-1.1

Omnpenensier XapakTEpUCTHKU (U3NYECKOTO M XUMHYECKOIro Ipolecca
(sIBIIEHMST), XapaKTEPHOT'O Ul 00BbEKTOB NMPO(eCcCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPCTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/Iﬁ

OIIK-1.2

HCHOHLSyeT TCOPCTUUCCKHUEC OCHOBBI TCXHUYCCKUX HAYK JISI MPUMCHCHUA
MHHOBAIITMOHHBIX TEXHOJIOTHI Ha PCATBbHBIX CTPOUTCIIbHBIX 00BEKTOB

OIIK-1.3

Pemaer uHXeHepHBIE 3aJadyd € IOMOIIBIO MAaTeMaTUYECKOro armnapara
BEKTOPHOW anreOpbl, aHaIUTHUUYECKOH IEOMETPUM U MaTeMaTH4eCKOIo
aHajau3a

OIIK-1.4

Pemaer teopermueckue 3amaud B OOJACTH TEIJIOTEXHUKH, THIPABIUKH,
TEIIOMAaccO0OMeEHa, UCI0JIb3Ys G yHIaMEHTaIbHbBIE 3HAHUS




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mast Tpya0eMKOCTh AUCHHILTUHBI cocTaBisieT 10 3auetHpix enunuil 360 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabdora — 185,1 akax. yacos:
—ayauTtopHas — 176 akaj. 4acos;

— BHeayautopHas — 9,1 akan. 4acos;

— camocrosTenpHas padota — 103,5 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJrOTOBKA K DK3ameHny — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynuropHas ) s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
Pasyen/ Tema 5 (B akaj. yacax) o g Bun KOHTPOJISI Kox
2 5 S | camocrosTensHoit | ycneBaeMocTH H
JUCIUATIIAHBI =z g o . | xomneTenun
O 0 & padoThI TIPOMEKYTOYHOM
na6. | mpakr. | €8
Tlex. Z'g aTTecTaluu
3aH. 3aH. O =
1. Jluneiinas anrebpa
- IIOJITOTOBKA K
MPaKTUYECKOMY [IpoBepka OINK-1.1
3aHATHIO, WHAUBUAYAIbHBIX o
1.1 Onpeaenurenu u N OIIK-1.2,
MATOHIEL pel 4 2/21 - BBITIOJTHCHHE 3aJIaHHH, OIK-1.3
pHI WH/IMBUAYAIBHBIX | KOHCYJBTAIMU MO OHK-lI 4’
JIOMAIITHUX pemennto UJ13 1 '
3aJlaHuN
- IIOJITOTOBKA K
MIPAKTUIECKOMY ITposepka OIK-1.1
1.2 Cucremsl JIMHEHHBIX 1 3aHATHIO, WHINBUIYaITbHBIX OHK-ll 2’
anreOpanveckux 3 4 - BBITIOJIHEHHE 3a7aHui, OHK-1.3’
ypaBHEHHI WH/IMBUAYAIBHBIX | KOHCYJIBTAIMU MO OHK-ll 4’
JIOMAIIHUX pemenuro /13 1 '
3ananuit /13 1
[IpoBepka
- TIOJITOTOBKA K WHAWBHUYaJIbHBIX OIIK-1.1,
1.3 JInneiinsie 3 4221 MPAKTHIECKOMY 3aJ]aHHH, OIIK-1.2,
MPOCTPaHCTBa ’ 3aHATHIO, KoHCynbTHpoBaHue | OIIK-1.3,
AKP 1 mo 1JI3 1, OIIK-1.4
nanucanne AKP 1
HWroro no pazaeny 10 10/4,21
2. DJeMEHTHI BEKTOPHOM
anreOpbl W aHAJTMTUYECKOH
TCOMETPHH
- IIOJIFOTOBKA K
MPAKTHYECKOM
2.1 BexropHas anrebpa: p SAHSITHIO Y- KoHCynpTanuu o | OIIK-1.1,
JIMHEWHBIE U HEJIMHEHHEIE 1 5 15 ) BI)II'IOJ'[HCI-;I/IC pemernto /I3 Ne2,|  OIIK-1.2,
onepaluy HajJ BEKTOpaMu ' - IpOBEpKa OIIK-1.3,
. WHANBUAYATbHBIX
M UX CBOMCTBA. IOMAILIHIX pemennst AKP No2 OIIK-1.4

3aganuit 1J13 2




= BBIIIOJTHCHUEC

AKP Ne2 u AKP

Ne3 «BekropHasi | - KOHCYIBTALUHU IO OMK-1.1
2.2 AHanuTHyeckas anrebpa u peuenuto MJI3 Ne2, OHK-ll 2’
TeOMETpHsI Ha TUIOCKOCTH H 5 1 14,2 | anamuTHyeckas - IpOBEpKa OHK-1.3’
B IIPOCTPAHCTBE reOMETpPHL. pemenust AKP Ne2, OHK-lI 4’

Juddepenuuans Ne3 '

HOE UCUHCIIECHHE

DOII»
HUroro no pasaeny 10 2,5 14,2
3. BBeneHue B MaTeMaTHYESCKUT
aHanu3
- KOHCYJIGTalliH 0
31 Tpesen u pemennto /I3 Ne3,| OIIK-1.1,
HePEPLIBHOCTs  (yHKIH 6 3 - BBIIOJIHEHHE - IpOBEpKa OIIK-1.2,
omHo# nepeMerHof AKP Ne4 , 113 3 | pemenust AKP Ne4 | OIIK-1.3,
(4acTb — mpeaensl, OIIK-1.4
HeTpep.)

HWroro no pazneny 6 3
4, JuddepennuansHoe
ucynucieHne (QYHKIMUA  OJHOM
HIEpEMEHHOI
41 Omnpenenenue CaMOCTOSTEIbHAS
MPOU3BOJHON (DYHKIMH B pabota c ~ KOHCYJIBTATIIH 110
touke. Juddepenunan, ero JUTEepaTypout — pemenuio I3 Ned,

’ N ’ - IPOBEpKa OIlK-1.1,
pemmeetonen ||| e e AR es | ot
MEXaHUYECKUI CMBICIT ’ HpI/IBOIISIH.[I/;e K (vacts — OIIK-1.3,

N MIPOU3BOTHBIE), OIIK-1.4
IPOU3BOTHOM. IIpaBuna HOHSITHIO
T epeHInpOBaHHS u TIPOU3BOTHOMY, - 1posepka
KOHCIIEKTa
TabnuIa NpOU3BOHBIX - BBIIIOJIHEHHE
AKP Ne 5
BemonHerane AKP | koHcynmpTanmm mo
Ne5 «Bexkrophas |pemenunto /13 Ned,
(2 S onsipan |" o | om
o aHanutudeckast | pemenns AKP Ne5 OIIK-1.2,
3aJ]aHHBIX GbyHKIHH. 5 221
Torapudmuucckoe TEOMETpHSL. (dactp — OIIK-1.3,
Juddepennyans HOCTPOEHUE OIIK-1.4
A epenmmposanue HOE HCUUCIICHHE rpadukoB
DOID» (hyHKUUH)
OIIK-1.1,
OIIK-1.2,
4.3 Dx3aMeH SK3aM€EH OIIK-1.3,
OIIK-1.4
HWroro no pazaeny 10 2,5/31
Uroro 3a cemectp 36 18/7,21 | 14,2 JK3aMeH
5. HuterpanbHoe HCYUCICHUE
(hyHKIMY OJHOH NTepeMeHHOM
51 [TepBooOpazHas - KOHCYJIBT. TIO pelll.
GbyHKIMS. BHHOHHJS.HgIe AKP I}IB Nes, b OIIK-1.1,
Heomnpenenennsrii 05 0.5/0.11 «Heor : - IpOBEpKa OIIK-1.2,
UHTErpaJl U €ro OCHOBHBIE ' e . DC/ICIICHHBL peuenust AKP Ne6 OIIK-1.3,
CBOICTBa. Tabmuua 1 H OTIPE/ICICITHBIH (gacTb — HEMoCP. OIIK-1.4
HEOTpeIeTICHHbIX uHTerpam HHTETP.)
- peimonerne |7 KOHCYJIBT. 1O pen.
AKP Neb W3 NesS, OIIK-1.1,
5.2 OcHOBHBIE METOABI 05 1N «HeonpeaeneHHs! - IpOBEpKa OIIK-1.2,
HWHTETPUPOBAHIS ' T eo— pemenns AKP Ne6 OIIK-1.3,
("acTth - METOIBI OIIK-1.4
HHTETPa»

WHTETPUPOBAHN)




53 OmnpeneneHHbli
HHTETpal. 3anmaun,

- BBIIIOJIHEHHE
NPUBOJAIINAE K IOHSITHIO - KOHCYJIBTAIlUH 110 OIIK-1.1,
AKP Ne6
OTIpEJICIICHHOTO MHTETpaa. pemennto /I3 Ne5,|  OIIK-1.2,
0,5 1/11 «HeonpenenenHb
Dopmyna N N - IpOBEpKa OIIK-1.3,
Hetorona-JleiiGuuma, 1 ONPEACTEHHBI 1o yopns AKP Ne6 | OTIK-1.4
. HUHTETpaL. »
CaoiicTsa. Metoabt
MHTETPUPOBAHS
Wroro no paszneny 15 2,5/2,11
6. Juddepenmmansaoe
HCYUHNCIICHHE GbyHKIMU
HECKOJIbKHX ITePEeMEHHbIX
CaMOCTOSITENbHOE
6.1 Onpenernenue H3yUYCHHE
OCHOBHBIX MOHATHH. JIUTEPATYPBHIL: OIIK-1.1,
IIpenen u HempepbIBHOCTH 75 106511 15 HaIHCaHue MpOBepKa OIlK-1.2,
OHII. OcHOBHBIE CBOIiCTBA ' ? KOHCIIEKTa KOHCIIEKTa OIIK-1.3,
(hyHKIUH, HENPEPHIBHBIX B «CgoticTBa OIlK-1.4
3aMKHYTO} o0nactu. (dyHKIMH,
HETPEPhIBHBIX B
3aMKHYTOH
6.2 YacTHble TIPOU3BOHBIC
" MIPOM3BOIHAS o -
HaIpaBJICHUIO. koHcynbTHpoBanue | OIIK-1.1,
KacarenpHast mI0CKOCTh M 5 701 15 BoinosiHenne AKP | no pemenuro N3 OIIK-1.2,
HOpMallb K MOBEPXHOCTH. Ne7 «@HIT» Ne6, OIIK-1.3,
T'eomerpuueckuii  cMbICI - IpOBEpKa OIIK-1.4
muddepennunana. [TpusHak pemerus AKP No7
UG PepeHIIUPYEMOCTH.
6.3 TIpou3BoaHas CIIOKHOM i
gg:;;g:;ﬂme qaCTHH:I koHcynbTHpoBanue | OIIK-1.1,
ﬁl(/)[g)j)ﬂirz;ﬂunanu BBICIIIMX 6 10/31 | 6,3 BH;Z;%?;E%‘:KP o pemﬁggz 10 M]3 8g§_i§:
) - IpoBepKa OIlK-1.4
udepenmposaie pemenms AKP Ne7
HESIBHO 3aJaHHbIX
Hroro no pazaeny 18,5 27/11,5U| 36,3
7. WHTerpanpHOE WCYUCIICHUE
(dhyHKUMT HECKOJIbKHX
TepeMEHHBIX
- OATOTOBKA K
MPAKTUYECKOMY
3aHSTHIO,
7.1 JIBoiiHOW HHTErpan u - BBIIIOJIHEHUE | - KOHCYJIBTAIUH 110
€ro OCHOBHBIE CBOICTBA. N3 Ne7 pemenuto NJ13 Ne7,
Ceenenue JIBOMTHOTO «Kpartusie - mpoBepka 1/13
UHTErpajla K IOBTOPHOMY HUHTErpaJbly», Ne7, OIIK-1.1,
uHTerpairy. Teopema o - -IpOBEPKA OIIK-1.2,
4 0,5
cpenHeM 3HAUYEHUH. CaMOCTOSITENIEHOE KOHCIIEKTa OI1K-1.3,
3ameHa MEPEMEHHBIX, H3y4YECHHE «CaoticTBa OIlK-1.4
TEePExXo. B JIBOMHOM JIUTEPATYPBI: JIBOWHBIX U
UHTETpalle K TOJSIPHBIM KOHCIIEKT TPOMHBIX
KOOpJMHATaM. «CsolicTBa HUHTErpajioB»
JIBOMHBIX U
TPOMHBIX

HUHTETPAIOB»




7.2 TpoiitHOW wuHTErpan u

ero cBoiictBa. CBenenue
TPOHHOTO  MHTErpajga K - MOJITOTOBKA K
MTOBTOPHOM HUHTETpay. MPAKTHIECCKOM
3aMeHla)1 Y e EMerHLIz b 3aHATHIO - KOHCYJIBTALITH 11O OIK-1.1,
IepPexo. B P T OI71HON; 3 BI)IHOJ'IHGI-;I/IG pemermo MJI3 Ne7,| - OIIK-1.2,
HHIT)er . P . VI3 Ne7 - mposepka NJI3 OIIK-1.3,
P ° Ne7 OIIK-1.4
ITUHIPUYECKUM u «Kpatnbie
chepuieckum HUHTETPAIbD»
koopauHaram. [lonsrue o
MHOTOKPATHBIX HHTETpaiax
- nposepka UJ13
Ne7,
* BRITIOJHCHHIE MpoBepKa y4eOHOM
W13 Ne7 poBepka yq
«KpatHeie KapTl
7.3 Teomerpuueckue p «Ipunoxenus OIIK-1.1,
HUHTETPAJIbI»,
MEXaHUYECKUe KpaTHBIX OIIK-1.2,
7 4 - COCTaBJICHUE
TIPUIOKEHHS KpaTHBIX GHOI KADTEI HUHTETPaJIOB» OITK-1.3,
HHTETPAJIOB. 1 P N3 Ne 7, yueGHast OIlK-1.4
«IIpunoxenus
Kapra
KpaTHBIX
«[Ipunoxenus
HUHTETPAJIOB»
KpaTHBIX
HHTETPAJIOBY»
7.4 Dx3ameH DKk3aMeH
Uroro no pasneny 14 4,5
Hroro 3a cemectp 34 34/13,6U1| 36,3 JK3aMeH
8. OOBIKHOBEHHBIC
U depeHInaIbHbIC YPABHEHHS
8.1 OOBIKHOBEHHBIC
JuddepeHaibHbIe
ABHCHUS MEPBOTO -
P p N BointosiHeHHe AKP
mopsiaka. ['eomerprueckuit KOHCYJIbTUPOBaHHE OIIK-1.1,
Ne§ «[1Y. Teopus
CMBICITI . o pemrennto /13 OIIK-1.2,
1 3 10 BEPOSATHOCTEH.
U PepeHIInaTEHOTO Ne8, OIIK-1.3,
Marematuueckas
YpaBHEHHUS MIepPBOTO - IpoBepKa OIIK-1.4
CTaTHUCTHKAY
MOPSAKA. MeTtoapt pemennss AKP Ne§
pereHus
T PepeHIHATBHBIX
- COCTaBJICHHE
KoHcriekTa «J1Y -
BBICIIMX KOHCYJIETHPOBaHHE
8.2 1Y BbICIIUX MOPSIKOB, Y P
HOPSIKOB, no pemenuto N3
CBOJSIIUECS K MEPBOMY 15
CBOIAIIIMECS K N8,
MOPSZIKY
TIEPBOMY», - IpOBEpKa
- BBITIOJIHEHHE KOHCIICKTa
AKP Ne8
8.3 Jluneiinpie
muddepeHInaIbHbIC
ypaBHEHHs N-TO TOpsIKA.
JlunerHoe OJHOPOAHOE
yYpaBHCHHE.
OyHnameHTanbHas - BBITIOJIHEHHE -
CUCTEMA peIIeHui. AKP Ne§ «1Y. | KOHCYIbTHPOBaHHE
Omnpenenurens Bponckoro. 1 Teopus o pemrenuto /13
Heonnoponnoe nuHeiHOE BEpPOSATHOCTEH. Neo8,
ypasaenue (JIHAY), Bung Maremarnyeckas - IpOBEpKa
obmero pemeHus. MeTon CTaTHUCTHKAY KOHCIIEKTa
BapHUalMi  MPOU3BOJIBHBIX
MOCTOSIHHBIX.
JluneitHoe ypaBHeHue ¢
MOCTOSIHHBIMH
k03¢ duIeHTaMu
Wroro no pazneny 3,5 3 10




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYeCKON CTaTUCTHKH

TEOPHHU

u

KOHCYJIbTHPOBaHNE
no pemenuto M3
Ne9,
- BBIIIOJIHEHHE - HpoBepia OIK-11,
9.1 DIEMEHTBI 3/1.41 4 | AKP N9 «Teopus pemerus AKP Ne9 OIIK-1.2,
KOMOMHATOPHKH BEDOSTHOCTEI. » - OIIK-1.3,
P ’ KOHCYJIETHPOBaHUE OIlK-1.4
no pemenuto M3
Ne9,
- IpOBepKa
pemennss AKP N9
9.2 Anrebpa coObITHH. i
Ei)ﬁgfgszzgzée u - BhMOMHeHHE | O Y IPTHPOBAHME OIK-1.1,
N o pewenuto NJ13 OIIK-1.2,
AKI;I/IZ([)MaTI/IKa P T€O I/II/I b . "~ MpOBepKa OlK-1.4
2 p pemerns AKP Ne9
BEPOSTHOCTEH.
9.3 TeopeMbl CIOXKEHUS U i
;]ZH(;):T(:;ZI:I; SCII)C(J)1 O;Hiz - BhiMONHeHHE | o ) PTHPOBAMIE OIK-1.1,
POATHOCTD. PMY 1o pemenmio M3 | OIK-1.2,
MOJTHOM  BEPOSITHOCTH U 0,5 2 AKP Ne9 «Teopust N9 OIK-1.3
¢opmyna baiieca. Cxema BEPOSITHOCTEH " -
- IPOBEpKa OIlK-1.4
Beprymmu, npuOIIKEHUS
pemerus AKP Ne9
Jlantaca u Ilyaccona.
9.4 JluckpeTHble u
HeTpephIBHBIE  CITyJaiHbIe -
BeJIMUUHEBL Pan u dyHkus - BeimonHeHne | KOHCYIBTHPOBAHNIE OIIK-1.1,
pacnpeneneHus 51 5 10 | AKP No9 «Teopus | T PElIEHMIO nas3 OIIK-1.2,
[JIOTHOCTb. Be OH’;HOCTef/'Ip N No9, OIIK-1.3,
MaremaTnyeckoe p ’ - IpOBEpKa OIIK-1.4
OKUJaHHUE WU JUCIepCHs, pemerns AKP Ne9
HayaJbHbIE U HEHTPAIbHEIE
9.5 W3BecTHbIC -
pacmpeneneHuss W HUX - BeimonHeHne Kp | KORCYIBTHPOBAHIE OIIK-1.1,
YHCJIOBLIE 1 NoO «Teopms o pemenuto NJ3 OIIK-1.2,
XapaKTePUCTHUKL. se 'O;ITHOCTP;IZ N Ne9, OIIK-1.3,
HopmanbsHoe p ’ - IpOBEpKa OIIK-1.4
pacrpenesieHue. pemennss AKP Ne9
9.6 MHoromepHbie -
CiIy4aifHble BEJIMYMHBI. - BeimonHeHue | KOHCYIBTHPOBAHIE OIIK-1.1,
DyHKIUK paclpenesieHus, 2 6/411 AKP Ne9 «Teopms | 1O PELLCHHIO na3 OI1K-1.2,
CBOMCTBA. Yucnossie Be Oi;THOCTCf];I))) No9, OIIK-1.3,
XapaKTEPUCTUKH. p - IpOBEpKa OIIK-1.4
DNeMEeHTHI TEOPHH permennss AKP N9
9.7 OcCHOBHBIE TIOHATHS,
rerepabHas - BBITIOJIHEHHE . OIIK-1.1,
COBOKYITHOCTh M BBIOOpKA. VI3 « KOHCYJIbTHpOBAHME | o 1)
CTaTUCTHYECKHE  OLIEHKH 3,5 7/41 20,1 o pemrenuto /13 .
Maremarnueckas OIIK-1.3,
rnapameTpoB Nel0, Nell, Nel2,
CTaTUCTUKA» OIlK-1.4
pacnpeneneHusi. ToueyHble Nel3
Y MHTEPBAJILHBIC OLICHKH.
9.8 Kpuruueckass obnacts,
YPOBEHb sHaTIMocTH, - BBIIIOJIHEHHE . OIlK-1.1
MOII[HOCTb KpUTEPHSI. KOHCYJIETUPOBaHUE 15
Kpurepuii corJiacHst 8 8/41 8,9 VI3 « o pewmenuto NJ13 OIK-1.2,
Maremarudeckas OIIK-1.3,
Ilupcona mis TUMOTE3BI O No10, Nell, Nel2,
CTaTHCTUKa» OIlK-1.4
HOPMaJIbHOM Nel3
pacnpeieeHun
OIIK-1.1,
9.9 3auer OIK-12,
' OIlK-1.3,

OIIK-1.4




Uroro no paspeny 14,5 33/14,41| 43
Uroro 3a cemectp 18 36/14,41| 53 3auéT
Hroro no aucumruinye 88 88/35,2 103,5 9K3aMeEH, 3a4eT

)44




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Peanu3anus KOMIETEHTHOCTHOTO MTO/IX0/1a PEyCMaTPUBAET HCIIOJIb30BAaHHUE B YUeOHOM
IpoLecce AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TNPOBEACHHS 3aHATHM B COYETAHUU C
BHEAYAUTOPHOW PabOTON C LEIbi0 (POPMUPOBAHUS M PA3BUTUS MPOPECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornacuo n. 34 Ilopsiaka opraHu3aniil U OCYILECTBJICHHS JAEATEIbHOCTU IO
o0Opa3oBaTelbHBIM TIporpamMMaM OakaiaBpuaTa Beiciiero odpazosanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu npoBeeHHH yUCOHBIX 3aHATHI 00ECIICUNBACTCS Pa3BUTHE Y
00y4aromuxcsi HAaBBIKOB KOMAaHIHON pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIMH, MPUHATHUS
pelieHui, JUIEPCKUX KadecTB, B TOM 4HCIE C YYETOM pErHoHalIbHBIX OCOOEHHOCTEN
npodecCHOHATBLHOM JesITeIbHOCTH BBITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneil.

Bribupast Ty WM MHYIO TEXHOJOTHIO pabOoThl ¢ 00y4aromUMUCs, HEOOXOIUMO UMETh B
BUY, 4TO HambOombero 3¢dexra oT ee MpUMEHEHUS MOXKHO JIOCTUYb, €CIIM YYUTHIBAThH IEIU
00-pa3oBaHUs, Ha peaTu3alrio KOTOPBIX JOJKHA ObITh HaIlpaBiieHa H30Hpaemasi TeXHOJIOTHS,
CO-ZIepKaHue, KOTOPOE MPEACTOUT NepeaaTh 00yJaroIUMCs C €€ TIOMOIIbIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYJeT UCTIOJIb30BAThCSI.

B nammeit pabote MbI HCIIOJIB3yEM CIIEAYIOIIEE.

1. TpagunuonHsie oOpa3oBaTelbHble TexHoJMOruu. OpraHuzainus o00pa30BaTEIHLHOTO
npo-1ecca, NpEANoiaraeT NPSIMYI TPAHCISAIHMIO 3HAHWKW OT TpenojaBarels K CTYICHTY
(MpeuMyIIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB OOy4YEHUS).
VY4eOHast AeATENb-HOCTh CTYJCHTa HOCHT B TAaKUX YCJOBHUSAX, KaK MPABWIO, PEIPOLYKTHBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uHpoOpMalnMOHHAs JeKUMs — T[OCJIENOBaTelIbHOE M3JIOKEHHE MaTepuana B
JVCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOAbHBIMU CPEICTBAMH.

- MIPAKTHUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3a7add WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-TTO3HABATEIBHYIO IS TEILHOCTh
IPYMIIbI CTYJEHTOB, HANPaBJIEHHYIO Ha BBIPA0OOTKY KOHLIEMIMH, YCTAaHOBJIEHUE LeNiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJIAEMBIX PE3YJIbTaTOB, OIpPEIENICHHE NPUHIUIOB W METOAMK PpEIICHUS
MIOCTaBJIEHHBIX 3aJla4, IJIAHUPOBAaHUE XoJa paldoThl, MOUCK JOCTYMHBIX M ONTHMAJIbHBIX
PECYPCOB, TMOJTANHYIO pEATH3AMI0 IIaHa Pa0OTHI, TMPE3EHTALUIO PE3YNIbTATOB PabOTHI, WX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIAJICHHUS.

OcCHOBHbIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIIbHOCTH TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa nOpuOIMkeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpeAeTeHHEe HayyHOW MpoOsieMbl,
npeaMera U OOBEKTa HCCIEeNOBAaHMA, LENed W 3ajJad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTrom
SBIISIETCS yaeOHast KapTa 1o MOIYITIO Hateil 00pa30BaTelbHOM MPOTPAMMBI.

TBopueckuil NpoekT, MNpennojaraloiuMi B OTIMYHE OT NPEIbLAYIIEro, KOHEUHBIH
NPOAYKT B CIEIYIONIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIIbKO He(POPMAITbHO, KpacOYHO 0(opMIIEHHAs, BUICOPOIIHK « 1 Haydy Bac pemars ...» 1
T.IL.

NndopmanonHplii  MpoeKT — y4yeOHO-TIO3HABAaTENbHAs JESITENbHOCTb C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHHKOB MPOEKTa C ATOH MH(OpMAIUeH, ee aHATU3 U
00o00111eH1e 1, HAKOHEL], IPe3eHTAINs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).



4. HubopMallmOHHO-KOMMYHUKAIIMOHHBIE 00Opa3oBaTeiabHble TeXHoyuoruu. OpraHusaius
00pa30oBaTeNLHOrO Mpolecca ¢ MPUMEHEHHEM CIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpeACTB paboTbl ¢ uHOpManueil (MHPOPMAIMOHHYIO Cpely YHUBEpCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarIMXCst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeCTBA JISA POBeIeHUs POMEKYTOYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Hlumaues, B. C. Breicmas marematuka : yueonuk / B.C. IllumaueB. — Mocksa :
NH®PA-M, 2019. — 479 c. — (Bsicmiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AIICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716  (mata oOpamenus: 24.04.2023). — Pexum

JIOCTYTIA: IO TIOJIITHCKE.

2. Maremaruka : yueoHoe nocobue / FO. M. [lanunos, JI. H. XKXyp6enxko, I'. A. Hukonosa
[u ap.] ; mox pen. JI. H. XKypGenko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bpicmiee obopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 37eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (mara obpamenus: 24.04.2023). — Pexum
JIOCTYTIA: TIO TIOJIITUCKE.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. MaremaTtuka B mpumepax H 3agadax . yue0. mocobue / O.M. [ertspesa, JI.H.
Kyp6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bwicmiee oOpaszoBanume: bakamaspmar). - ISBN 978-5-16-011256-5. - Tekcr :
anektponHbi. - URL: https://znanium.com/catalog/product/989802 (mata oOpaieHus:
24.04.2023). — Pexxum 1ocTyMa: 1O MOIIMTUCKE.

2. ®uxtenronbil, ['. M. OCHOBBI MaTeMaTHYECKOTO aHaIn3a : y4eOHuK : B 2 yactsx / I
M. ®uxrtenronsil. — 11-e m3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 1 — 20109.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr: odnektponHsiii //  JlaHb
NIEKTPOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/112051  (nmata
obpamienus: 24.04.2023). — Pexxum qocTymna: s aBTOpU3. TOJIb30BaTENeH.

3. ®uxrtenroinsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a | y4eOHuK : B 2 yactsx / I
M. ®uxrtenronsl. — 10-e u3zg., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 — 2019.
— 464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : oanekrponnsiii // Jlanp
JNIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/115730  (mara
obpamienns: 11.05.2021). — Pexxum fgocTyIma: A1 aBTOPHU3. IOJIb30BATEICH.

4. lumaveB, B. C. 3amaunuk mo BeIcHied MaremaTuke . yueOHoe mocobue / B. C.
[umageB. — 10-e u3n., crep. — Mocksa . UH®PA-M, 2020. — 304 c¢. — (Bsicmee
oOpazoBanme). - ISBN 978-5-16-010071-5. - Teker : osnektponHsii. - URL:
https://znanium.com/catalog/product/1042456  (mara oOpamenus: 24.04.2023). — Pexum

TOCTVUTITA® TTO TINTITIACK A

B) MeToanyeckne yKazaHus:

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

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

3. Baxpymesa, M. A. Kpusbie  moBepxHocTH 2 opsinka. [lonsipaas cucrtema


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

koop-auHart. [Ipaktukym — Marauroropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4. TopsueBa, H.A. Teopust (pyHKIMI KOMIUIEKCHOTO IMEpPEeMEHHOro: MeToauueckue
yYKa3aHUd U BapUaHTbl MHIUBUIYaJIbHBIX 3aJlaHUN IS CTYJEHTOB BCEX CIEHHUAIBHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. .M. HocoBay, 2011. —28 c.

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

6. I'paueBa, JI.A. DiieMeHTHI TUHEHHON aJIreOphl, BEKTOPHOU anreOpsl U aHATTMTUYECKON
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 IO MaTeMaTHYeCKOU cTaTucTuke.- Marautoropek: 'OY
BITIO «MI'TY um. I''1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmonnueckuit ananu3: MeToanueckue yka3aHus U BApUAHTHI 3aJaHUI
JUIS CAMOCTOSITEIBbHOM paboThl M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTHs 1 BeposiTHOCTh. YacTh 2: MeTo. yka3. - MarHUTOTOpCK:
'Oy BIIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

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

11. Masiuenko E.I1. UccnenoBanue ¢pynkumii u mocrpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. —20 c.

12. Caymkuna H.®. Komb6unaropuka. CoOwsiTue u BeposTHOCTh. YacTth |
KomOunaropuka. Anrebpa coObiTuii: Mertoa. yka3zanus nmo AuCHUIUIMHE «Marematuka» st
cTyneH-ToB | kypca Beex crienmanbHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:



') DIEKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeomnpeneneHHbslil HHTETpall: OT TEOPUU K MPAKTUKE [DIIEKTPOHHBIN
pe-cypc]: yueonoe mocobue / 3. C. AkmanoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1
DJIEKTPOH. OIIT. JTUCK (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. —MaxkpooObekT. — CBeaeHus gocTynHbl Takke Ha CD-ROM.

1. Ananutnyeckas reomeTpus [DnekTporubiil 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. - MakpoOOBEKT.

2. AaucumoB A. JI. Marpunpsl. Onpenenutenu. CHCTEMBl JIMHEHHBIX alreOpandeckux
ypaBHEHHMIA [ DIeKTpOHHBIN pecypc]: yuebHoe mocobue / A. JI. Auucumos, T. A. bonga-penko, I'.
A. Kamenesa ; MI'TY. - Maruautoropck: 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. - MakpooObekrt. - ISBN 978-5-9967-1000-3.

3. bonmapenko T. A. WuterpanmpbHOe ucuuciieHWe QYHKIUU OIHOW IEpPEeMEHHOMH
[Dnek-TpounbIii pecypc] : yuebHoe mocobue / T. A. bonmapenko ; MI'TY. - MarHutoropck:
MI'TY, 2017. - 1 AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - MakpooOnekT. - ISBN 978-5-59967-1001-0.

4. bymeiueBa C. B. Marematuka: mpenenbl W HENPEPbIBHOCTh (PYHKIMH OJIHOM
nepeMeH-Hoi. [IpakTukym [DnekTpoHHsli pecypc]: yueOHoe nocodue / C. B. Bynbruera; 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. - MakpooObekT. - ISBN 978-5-59967-1002-7.

5. beixoBa M. B. Jluddepennnansubie ypaBHeHHS [DJIEKTPOHHBIA pecypc| @ yueOHoe
noco-6ue / M. B. beikoBa, H. A. KBacora, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpooOBEKT.

6. M3ocoBa JI. A. OcHOBBI MaTeMaTHYECKOTO aHaMu3a [ DIEKTPOHHBIN pecypc] | yuebHoe
nocobue. Y. 1. Tuddepennmanpaoe ucuucieHne GyHKiun oaHoi nepemennoii / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TY. - Maraurtoropck : MI'TVY, 2015. - 1 snektpon. onT. guck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. - MakpooOBEKT.

7. Koporeukass B. A. OyHKIIMM HECKOJNBKMX NEPEMEHHBIX [DJIEKTPOHHBIA pe-cypc] :
yuebHoe mocodue / B. A. Kopotenkas, 1O. A. U3Bekos ; MI'TY. - Maruuto-ropck : MI'TVY, 2015.
- 1 ANEKTPOH. OIIT. JTICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true. - MakpooOBEKT.

8. Teopust BepoSATHOCTEH N MaTeMaTHYeCKasi CTATHCTHKA: SJIEKTPOHHOE ydeOHOe mocodne
U TMpPaKkTUKyM ¢ JabopaTtopHbIMH paboTamu [DnektponHbeid pecypc] / A. B. Uzocos, JI. A.
U3zocosa, JI. A. I'paueBa, E. M. I'yruna. -MarHHToropCK :MI'TY, 2013. - 1 »5ek-TpoH. OIT. JUCK
(CD-ROM). URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true. - MakpoOOBEKT.



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
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IIporpammHoe o0ecnieyeHue

HaunmenoBanue .

o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip CBOOOTHO 0eccpouHO
STATISTICA |K-139-08 ot 22.12.2008 0eCCpOUHO
MS Off_lce 2003 Ne 135 ot 17.09.2007 OeccpouHO
Professional
Bpaysep Yandex|cobomHo OCCCPOUHO
bpayzep Mozilla|cBo6oaHo
Firefox pacapocrpansemoe 10 Oeccpotino
FAR Manager |cBobOoaHO OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca

CchUIKa

HammonansHas
HH(pOPMAITMOHHO-aHATUTHYECKAS
cucrtema — Poccuiickuii HHIEKC HAYYHOTO

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

Nudopmanmonnas cucrema - EguHoe
OKHO JocTyna K HWHGOPMAIMOHHBIM

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

[TouckoBas cucrema Akagemus Google
(Google Scholar)

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

3J‘IeKTpOHHaSI 6a3a HepI/IO,I[I/I‘IeCKI/IX
n3naauii East View Information Services,

https://dlib.eastview.com/

denepanbHOE rOCY/IapCTBEHHOE
oromketHoe yupexaenne «Penepansubiii|URL: http://www1.fips.ru/
UHCTUTYT POMBIILICHHOM
Poccuiickas I'ocynapcrBennas

ouodmmmoreka. Karamoru

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

DONEeKTpOHHbIE  pecypchl  OMOINOTEKH
MI'TY um. I'.1. HocoBa

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

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:



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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

VYuebHble ayqUTOpUM Il IPOBEAEHUS 3aHATUH JekuuoHHoro tuna Jlocka,
MYJIbTUMEANIHBIE CPEICTBA XPAHEHHUS, IEpPEadu U MPeICTaBICHI HHPOPMALIUU

VY4yeOHble ayAUTOPUM JUIsl TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHJVBHIYAJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJSA U MPOMEXYTOYHOM arrecrauuu Jlocka,
MyJIbTUMEAUMHBIN IPOEKTOP, IKPAH

Kommiieke meTtoamueckux pa3paboToK (pa3fgaToyHOro MaTephaja M METOIUYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJIEH

[Tomerienust Ui caMOCTOATENBbHOM paboThl yyamuxcs IlepcoHanbHbIe KOMITBIOTEPHI C
nakerom MSOffice, Bbixogom B HMHTepHeT © ¢ JOCTyIOM B  DJICKTPOHHYIO
UH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPEY YHUBEPCUTETA

[lomemenne Juis XpaHeHUs W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTro

obopynoBanusi Illkadpl st XpaHEeHUs Y4eOHO-METOJUYECKOW JTOKYMEHTAIMH, Y4eOHOTrO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA

IIpunoxenne 1

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH

OueHouHble CcpelcTBa Uil TEKYIIEro KOHTPOJS YCIEBAEMOCTH I10 HMTOraM OCBOCHMS
TUCIUIUIMHBL: THUIIOBOM pacyer (paboTa mpenrnoyiaraeT 3alluTy), KOHTpOJbHas pabota
(ayautopHas WIA BHEAaylUTOpHAas, BO3MOXHO IpuMeHeHHe VHTepHeT-TpeHakepoB),
WHAMBUAYyallbHOE JoMallHee 3agaHue. [IpomexyTouHasi aTTectanus HpoOBOAUTCA B (opme
CEMECTPOBOIO FK3aMEHa.

OueHOYHBIE CpEACTBAa TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH IO paszjenaMm, MOpsAIoK

BBITIOJTHCHHUSA, TPYAOCMKOCTDH CaMOCTOSATEIbHOU pa6OTI>I 10 IOATOTOBKE K KOHTPOJIIO IIPHUBOAATCA
HHMXKC.

Ilpumepnvie ayoumopnvie konmpoavuvie paoomot (AKP):
AKP Nol «Mampuuyuwt, onpedenrumenu, CJ1Y»
3apgava 1. HalinuTe npousseaeHne MaTpHIl

2 4 -1)(1 1 -1 3
2 -1 1
0 3 71|12 -2 0 =2
00 -2){1 1 -2 R
1) B e 2) !
5
3(-(4 2 0
3 1
3agaua 2. Beruucaure onpenenurenns
2 -4 3
5 10 -
0 4 7

3agauya 3. Haiinute oOpaTHbIe 1)1 MaTpUIL



1 0 O

[1_4J 2 5 -1
1)321)471.

3anaua 4. Pemmre cucremy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) meromom ["aycca:

X + 3y + 2z = -7,
3X + 2y + 52 = 6,
4 + 3y + z = 1.
AKP Ne2 «Bexkmopuv»
1. TloctpoiiTe Ha TIJIOCKOCTH BEKTOPHI a= (4;_1), b :(_2;5) , €= (1;2). Hatinute wnx

JUHEHHYI0 KOMOMHAIIHIO 2a+b+3c a) FTeOMETPUYIECKH, 0) aHATUTHICCKHU.

o a=(21-3) b=(-402) c=0%-2) pasiure:

a) AJINHY BCKTOpa a , €TI0 Haripalﬂmoume KOCHUHYCBI, OPpT BEKTOpPa a ,
5 ab, ac, b (a+20)-(3§—5b);
p axb, axc  bxc, (a+2c)«(sa-sb)
y abc (a+2cfsa—sb)e-2b),

3. a=(1;4-3) b=(3-25) c=(3-4;2

Haiimure momans mnapamiegorpamma,

IMOCTPOCHHOI'O HAa BCKTOPAX a+2b n c—3p , 1 JJIMHBI €TO CTOPOH.
a

4, TIpoepbTe, SBIAIOTCA U  BEKTOPHI =(11:3) , b =(3;0;-2) ' c=(-113)

KOMITJTaHApHBIMHU.
5. Haiinure (Sa + ch - ZaXb — 5c)’ ccm @bC=5
AKP No3 «Ananumuueckasn ceomempusi»

1. Hansl koopaunats! BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbauka. Haiinure:
1) nmuHy cTropoHb! AB;
2) ypaBHEHUE BBICOTHI, IPOBEACHHOMN uepe3 Bepiinny C.

2. JlaHbl KOOpJWHATHI BEPIIUH MUpaMuabl Ay A, Az Ay . Haittu:
1) ypaBHeHuUe mpsaMol AiAs;
2) ypaBHEHUE IJIIOCKOCTH Aq A Aj;
3) AnuHY BBICOTHI, OMYIIIEHHOW U3 BEPIIMHBI As Ha TpaHb Ay A; Aj.

3. IlpuBectn ypaBHeHHe KpuBOil X —2X+3y”? +12y—~5=0 K KaHOHMYECKOMY BUIY U
HOCTPOUTH €€.

AKP Ne4 «Ilpeodenwvr»
Boraucnuts 1mipenensi:
3 2 _ _ _
1 lim X -|2-3X + 2% 5 fim (x 71(x f)(x 4)
x>2 X°—X—-6 noe o BXT —XT+11

x® X tg 7x

2
3. Im| ——~ 4. lim
x| 2x° -1 2x+1 x>-2 (X + 2)




-
AN

1
—+7
5. Iim0(1—4x)3X 6. Iim0 Xctg5x 7. lim 3%

x—1-0

8. MccnenoBars Ha HENPEPHIBHOCTD

f(X)={X_3 eciu X <0
5% ecau x>0

AKP No5 «Ilpouseoonasn»
1. HaiiguTe nepByro MPOU3BOJHYIO OT (DYHKIIHI:

_ 2 2 _

a) JX= 1-25t°, 6) y:x.cos3x’ B) y:w_5.|ogzx+3

y = arccos5t + r, X" +2x+1

=X +x 2

) y=5 — 2arctg(4x + 3x) .

2. CocraBbTe ypaBHEHUS KacaTelbHOM K KpuBoii XY= 4 B touke Xo=1.

3. Boruucinure npubmmwkeHHo Y =V x* +8 npu X = 109,

. Ccos4x—1
4.  Bemuuncnure npeaen no npasuity Jlonurans M ———-.
x—0 (e4x _1)

AKP Ne6 «Heonpeoenennulit unmezpai»

. Haiitn Heonpeiesi€HHbIE HHTErpaIbl:

dx, 6) Isin(3x+1)dx,B) J'sin xe“dx , r) JSX—_de,

X2 45X —~/X +2
a)I 2
X°+4xX+5

X2

1) ISX—_A'dx,e) jxsin(Zx)dx,m) Ixarcsin xdx, 3) f

Vx? —6x+13

x—1 X—3
dx —dx.
e I(xz — 4y’

AKP Ne7 « @HII: oughchepenyuposanuer
In(x*y)

1. Haiitu 1 nocTpouTh 00s1aCTh ONpeAeacHUs GYHKIUN Z = .

y—X

y
1+x

2. Haiitu yactHbIe mpon3BoAHBIE QYyHKIMH Z = X - arctgy >
o o 2 2 -
3. Haiitu npousBoaHY0 cnokHOM QpyHkunu Z=X"Y—Y"X rge X=UCOSV; y=usinVv.

oz oz .
4. HaiiTu npou3BOIHbBIE x u a HesBHOH (yHKIHH €° — x?ysin xyz=0.

5. Haiitu skcTpemyM GyHKIIUHU IBYX IEPEMEHHBIX Z = 4(x—y)— X2 — y"' .

AKP No8 «Obviknosennvle oughghepenyuanvmvie ypagnenusn»

1. Haiiti o61mwmii maTETpast uinu obiee pemenne mudepeHInaIbHOTO YpaBHEHUS IEPBOTO

nopsiaka (B mpumepe 0) pemuts 3a1auy Kommn):

a) 20xdx—3ydy = 3x*ydy —5xy’dx



){y’— Yy COS X = Sin 2X
y(0)=-1

2. Haiitu o6mee pemenue nudhepeHuanrsHoro ypaBHEHUS:

1.

2.

3.

a) Y +2y" -3y =(8x+6)e,
6) YV -4y +4y=e"(cosx+3sin x) .

AKP Ne9 «Cnyuaiinvie coovimusny

[To MuiieHn Npou3BOAUTCA TPH BhIcTpena. PaccmarpuBatores codbitus A, B, C — nonaganue

IIPH TIEPBOM, BTOPOM M TPETHEM BBICTpeiax. UTO 03HAYAIOT COOBITHS A+B+C,AB+Cy

B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix 1 9 yepHbix. KakoBa BEpOSITHOCTh TOTO, YTO
HayJa4y BBIHYTBIN IIap OKaXKeTcs OenbiM?

B pamunoctynuu tpu Mukpodona. [ KaxkI0ro U3 MepBbIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIKOYEH B JaHHbIM MoMeHT, paBHa 0,45, a misg Tperbero — 0,9. Haittu
BEPOSITHOCTH TOTO, YTO B JIAaHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(JOHA.

B npomaxke nuMeroTcst Oelible ¥ KOPUYHEBBIE SIIa B COOTHOIIEHUH 2:3, TPUYEM IMPOU3BOJICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOIAKH, a
ocTaJbHbIC fiilla JaTHPYIOTCS Oosee paHHUMHU uuciamu. [lokynaTtens 3aka3bIBaeT siflla,
JaTUpPyEeMbIe JTHEM, MPEAIISCTBYIOIMUM JHIO MPOAaXKH, HE3aBUCUMO OT uX IBera. Kakoma
BEPOATHOCTH TOTO, UTO MY MPOJAATYT PEUIETKY OebIX SHUIl?

Teneponnas cerp yupexaeHusi oocmyxuBaeT 200 aboHeHTOB. BeposTHOCTH TOro, 4TO B
TEUEHUE MHHYThl BHYTPH JTOW CETH KTO-TO KOMY-TO MO03BOHMT, paBHa 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B TEUCHHE MUHYTHI OyzieT 5 3B0HKOB? KakoBa BepOsITHOCTh TOTO, UTO B
TeYeHHe MUHYTHI OyneT He Oonee 5 3BOHKOB? HaliTu HauBeposTHeiIIee YMCIO 3BOHKOB B
TEYECHUE MUHYTHI.

Ilpumepnuie unousudyanvhnuvie oomawinue 3aoanusn (U/13):
H/[3 Nel «Jluneinas anzeopa»
1. Pemuts matpuunoe ypaBHeHue X+3(A-B)=4C, roe

ol Ao el )

3 9
-1 56 7 > 3 -1 4)(2
2. Bpmonnuts meficteus | 3 4 2 1 2 +5 2 3|3}
0 7 8 2 3 1 -2 3)(4
1
1 2 3
3. Bsruucnuts onpenenurens 2 0 4
5 6 7
1 1 2

4. Haiiti ob6patHyro Matpuy A, ecrm A=|2 -1 2
4 1 4



5. PemmTh cucTeMbl JUHEHHBIX alreOpanyeckux ypaBHeHHd 1o dopmymnam Kpamepa,
MaTpUIHbIM MCTOAOM, METOIOM Faycca:

33X, +4X, +2X; =3 X + X, =X, =36
A) 2X1_X2 _3X3 =_3 B) Xl_XZ +X3 =13 .
X, +5X, +X; =2 2%, + X, + X, =7

6. Pemmts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; =X, +3X; =2
3X, +3X, +5%; —2X, +3%; =1
2X, +2X, +8%X; —3X, +9x, =2
2X, +X, +X; =0
7. Pemuth cucteMy OJHOPOAHBIX YPAaBHEHUN 5%, =X, =X, =0
X; —3X, —3X; =0

HJ[3 No2 «Ananumuueckas zeomempusiy

1. B kaxoii Touke npsiMasi, mpoxozsimas yepe3 Touku A(3,-2) u B(-1,2), nepecekaer ocb Oy.
Haiitu paccrosnue Mexay npsambimu 4x-3y-7=0 u 4x-3y+3=0.
Hanucath KaHOHMYECKHE M TApaMETPUYCCKUE YPaBHEHHs MPSIMOM, MPOXOISIIEH depe3
touku M(2,1,-1) u K(3,3,-1).
[TpoBectu npsamyto yepes Touky A(2,0,-1) nepneHauKymsipHo miockoctu 3x+4y-z+4=0.
[TpoBecTu TUIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo iockocTr 3x+4y-2+4=0.
[TpoBectu miockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
X y-2 2 3X+Yy-52+1=0,
= —= I/I
1 -2 3 2x+3y—-8z+3=0.
x+2 _y-1_z X+y-z=0
X—y-5z-8=0"
9. Haiitu yronm Mexmy npsimoid, npoxoasmiei yepe3 Touky A(-1,0,-5) u touky B(1,2,0), u
IUIOCKOCTBIO X-3y+Z+5=0.
a) X*—9y? +2x+18y+73=0;
6) 2x° +3y® —4x+6y—-7=0;

Jloka3aTp, 4TO NMpsIMbIE B3aUMHO NEPIIEHIUKYJISIPHBI:
8. Jlokasarb, 4TO MpsIMbIE MapauIEIbHbI:
"
3 -2 1
10. OnpenenuTh THN ¥ TOCTPOUTD JIMHUIO:
B) y? —4x—-2y—-3=0.

wn

No ok

HJ[3 Ne3 «Ilpeoden. Henpepvienocmu»
1. Haiitu npenensl QyHKIMIA:
23+ x*45 . x*=3x-2 _ Jx+1-2 . 1-cos4x
lim 5 ; lim —  lim - lim :
x—o 3x° —x+1 x>-1 ¥ _x—2 x—3 ,X—Z—l x—0 2x.tgx

_ x i+7
lim x-(vVx2+1-x): fim 2x-1 ; Iim(@Q-4x)* ; lim _|n(1+2x)_
X—>+0 x—o\ 2X 41 x>0 =0 ¥ -1

2. HWccnenoBaTh Ha HEMIPEPHIBHOCTD, HAWTH TOYKH pa3pbiBa, CIETIATh YSPTEK:




X+4, x<-1,

y=4%x; y=4x*+2, -1<x<1,
2%, x=1.

H/[3 Ned «Ilpoussoonan»
Haxocoenue npouszeoonoi

1. Haiitu mpousBoHbIie U nuddepeHInanpl IEpBOro mopsaKa
7C0S X
1) y = '
5x+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,
tgx

4) y=(cosx).

2. Haiitu npon3BoaHyto G yHKIUY, 33JaHHON HESIBHO

e’ —5xe* —2xy +11=0.

3.Haiitu npon3BoaHyto (yHKIIMY, 3aJaHHON TapaMeTpUYECKU
{x =3cost -5,

y=4t° +5.

o 2 ~2X
4. HaiiTu npou3BOHbIE IEPBOTO NOPSAAKA QYHKIUU y=X¢€e".
Ilpouseoonasn evicuiux nopaokos. Ilpunosicenus npou3eoonoil

d 2 x=3t—t°,
1. Haiigure 4y u d7y byHKIHi: a) { at?
y=3at";

6) y=5"*
dx dx? )Y

. 2 .
2. a) Hanuumire ypaBHeHHe KacaTenbHOM k mapaGone ) =X~ —4X+2 B touke ¢ abeuuccoit

X, = 0. Ioctpoiite rpadux u KacaTenpHYyO.
6) Hamummre ypaBHeHMe KacaTenbHOH K KpuBoi X +Yy° —4Xx+2y—164=0 B ee Touke C
koopauHaTtamu (7; 11). ITocTpoiiTe KpUBYIO U €€ KacaTeJbHYIO.

3. Haiigute HanOOJIbIICe U HAMMEHBIIICE 3HAUCHUS (I)YHKLII/II/I Ha 3aIaHHOM OTPE3KE

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

4. Belunucnute npenensl, UCIoiab3ys npaBuio Jlonurans:
2x° —8x? +13x-10

a) lim
)HZ x> —2x*+3x-6

6) lim x-In(eX —1).
x—>+0
5. 3aBHCUMOCTH MYTH OT BPEMEHH MPHU NPSIMOJIMHEWHOM JIBH)KEHUU TOUYKHU 33J]a€TCsl ypaBHEHHEM
1s 502
S=—t"+2t° -3, rme S —nuyrbBM, a { — Bpems B ¢. BoiumncanTe ee CKOpoCTh U YCKOPEHHE B
MoMeHT Bpemenu t=4cC .

Ilpumenenue npou3zeo0Hoil 013 UCCIE006AHUA PYHKUUTL

1. [Toctpoiite rpadpuk QyHKOIUM C TOMOLIbIO MPOM3BOJHONW MEPBOTO  MOPSIKA



y=-x*-3x*+9x+11.

2. Halinute mnpoMexyTku BBIMYKJIOCTH, BOTHYTOCTM M TOYKM Tmeperuba GyHKIUH
y=2x-R/x* .

3

3. Haiinure acHMITOTBI M IOCTPOHTE CXEMATHYHO rpaduK QyHKIMA y=—— .
(x+1)
2

4. IIpoBenuTe 1MOIHOE UCCIEN0BAaHNE (PYHKIUK M IOCTPOITE rpaduK y = X7 —3x+3

x-1
S. [IpoBeaute monHoe KccieaoBaHNe (PYHKIIMH U TIOCTPOTe Tpaduk

_Inx
X
HJ/[3 Ne5 «Heonpedenennwviit unmezpan. Onpeodenennvlii unmezpan u e20

RPUTOMHCEHUA)

1. HaliTu Heonpe1eleHHbIE NHTErPaibl

1 xx o 2 1
Lax s de 'I(3+x2 _2w/x2_3de
3'] 3 4 ) 4Ictg X— 6

[2 _7x sin(zsx—]_) sin? x

211)f _ax=l
5. [ x(3x*+1)" dx 6.] 51

7. J'\/l—exexdx 8. j 4x+3 dx,

(x—2)°
dx
0. xe3dx, 10. _
J Ix(x2 +1)
dx dx
11. , 12. —_—
I\/x+~°’x+2‘{/x -fcosx3|n3x

13 J' dx

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

2. BeauciauTh OMPCACIICHHBIC NHTCI'PAJIbI

2 V4
1 .
1. Jl.(x2 +7)dx. 2. J;In sin xdx

3. Beruncauts miomas GUryphl, OrpaHMYEHHON INHUSIME
1) 3x-y=4, y*>=6x

2) r=cos2g, OS(DSZ

6
3) {x=2c9sz, y=3(y=3).
y =6sint;
4. BeluMcnuTh AMUHY AYTH KPUBOMW, 3aJJaHHON ypaBHEHUEM
1) y=hx, V3 <x <415,
2) p=3e*"", /2L p<7/2

p— t 1
3) x—er(cost+s#1t), r/2<t<r.
x =¢e'(cost—sint),



5. Berauciauts 00beM Tena, 00pa3zoBaHHOTO BparieHueM BOKpyr ocu Oy GUrypsl, orpaHU4eHHON

rpadukamu pyHKImE X =3-Yy> , Xx=y*+1

H/[3 Neb6 «DHII: wacmuvle npou3eoonwvle, IKCMpemym»

m@—xz—yﬁl
1y

2. Haiit 3Ha4eHMS YaCTHBIX MPOU3BOIHBIX (PYHKIUH B 3aIaHHON TOYKE:
1

A) z=x" (1) B) Z:In(\/;+\/§) (2).

2
3. Haiitu Z—L: ,ecim U=Xy+sin(x+y).
X

1. Haiitu oGnacts onpeneneHus GyHKuun Z =

4. BeaucauTh NpUOIMIKEHHO \/ 5.¢%%2+203%

5. Haiftn skcTpeMyMbl QYHKIHH  Z = X° +2y° —4X—6Y + 2.

. hx In
6. Haiitu npousBoaHyo GyHKIIMH Z = —— — ny B HamnpasiieHuu BekTopa (1;1).
X

y

7. HaiiTi 5KcTpeMalbHOE 3HaueHHe (GyHKIHN Z = 2X+ Y —y? — X npu ycioBun X+ 2y =1.

8. HaiiTi HanGonpiee 3HaYeHNE QYHKIIUU:

X>0
A) z=x-2y+5 { y20 B) z=In(x*+y?)
X+y<l
X+2y<1
x>0
y>0.

H/[3 Ne7 «Kpamnbie unmezpaivt)

2y

1. Ber4ucanTh MOBTOPHBIM MHTErPa IdyI(ZX + y)dx
200

2 1

s 3773
2. I3MeHUTb NOPAIOK UHTETPUPOBAHKS B IBOMHOM HHTErpase: I dy J- f
1
y

2
oy X
3. BeraucnuTh JABOWMHOU MHTCIpaAI -”.—2 dXdy , TAC D- 06J'IaCTL, OrpaHU4YCHHAas JIMHUAMU
oY

yzl,yzxx:4
X

4. BbIUMCIIUTD TUIOMAAs GUTYPHI, OTpaHUYEHHON OKpy)KHOCTsME I =1, I =2C0S¢ (BHE

OKPY>KHOCTH
r=1).

5. BeIuMCcauTh M10aas GUrypsl, OrpaHUYCHHON TUHUAMU Y = % u xX+y-7=0.



6. Berunciauth TPOWHOM HHTErpa m (x*+3y*)dxdydz; R:0<z<3x, x+y<1 y>0 no durype
R

R, OFpaHquHHOﬁ MMOBCPXHOCTAMMU.

7. Beraucnutb 00bEM TeNa, OrpaHMYEHHOTO TIOBEPXHOCTSIMH

z=8-x-y, x=0, y=x* y=4, z=0.

8. Haiitu crarnueckue MOMEHTBHI OTHOCUTEJIBHO KOOPAMHATHBIX OCEH IUIACTUHKH,
OTpaHWYCHHOW mapaboyioil Y = x° (yZO) , IpAMOM  X=9, ecliu TJIOTHOCTh pachpeeieHus
MAacCChl B KayKJI0M TOUYKE paBHA OPJMHATE 3TOU TOUKH.

9. Haitnute moments! unepuuu |, |, 1, onHopoxHoi miactuHku (5 =l), OTpaHUYECHHOMN

OCSIMH  KOOpAHMHAT U npsimoit Y =2—0,5X .

HJ[3 Ne8 «Oo6vikHO06eHHbIE OUphepenyuanbHble ypasHeHUR»

1. Haiitu oOmmii wHTErpan wim oOmee pemenne auddepeHnInanbHOro ypaBHEHHUS
HepBOro nopsaka (B mpumepe 3)pemnts 3agauy Komm):

2 B2
1) Va-x?y' +xy?+x=0, 2) y'=2 +§xy oy ,
2X° —6xy
xy'+y = xy?
g VTV Vg Wt o
y@) =1 X X

2. Haiitu o61ee pemenue quddepeHuaabHOro ypaBHEHU:
1) y'"%xInx=y",2) (L+x*)y" +2xy' =12x>.

y" =2sin®ycosy
T !

yh==.y®=1

4. Haiitu oOmiee pemenue qudGepeHnnanibHOro ypaBHEeHUs (B IPUMEpPE /1)  PEIINTH 3a71a4y

Komm):

1) y' -2y +y=xe* 2) y"+ 4y’ +5y = x?

) 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/sin x
y(zl12)=1,y'(x12)=nl2

5. Pemre cuctemy 1Y mepBoro mnopsjka IBymsl cioco0amMu - MOJACTaHOBKU U METOJIOM Dilsiepa
y'=2x-5y+e'
X'=y-6x+e™®

3. Haiitu pemenue 3anaun Komu:

nr

HJ[3 N9 «Teopusn eepoamuocmeity

1. TIpou3BoauTcst 5 BBHICTPENIOB MO pe3epByapy ¢ FOPIOYHUM, IPUUYEM pe3epByap Mocie NepBOro
MOMaJIJaHUsl B HEro BOCIUIAMEHSIETCSI, a MOoCce BTOPOro MOMAaJaHMsl B HETO — B3pPbIBACTCS.
BepositTHOCcT, TOmazaHus B pe3epByap IpH Kaxzaom BeicTpene paBHa 0,3. Haiitu
BEPOATHOCTH TOTO, UTO pe3epByap Oy/IeT MOI0KKEH, HO HE B30PBETCSI.



B cembe Tpoe nereii: 2 Manbuuka U AeBouka. JleTw urparoT Ha KyxHe. BeposTHOCTB TOTO,
YTO MaJIbYMKHU Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mnsa neBouxku — 0,4.
Haiitu BepossTHOCTH TOTO, 4TO TIOCYAa OyeT pazouTa.

3. Cama momagaer B MHIICHb MPU OJHOM BBICTpelle ¢ BeposTHOCThIO 0,8, Mama — ¢
BeposTHOCTBIO 0,7, a Ilama — ¢ BepostHocThiO 0,75. Cama BeicTpenw 2 paza, Mama — 3
pasa, Ilama — 1 pa3, mocie 4ero B MHUIIEHH ObUIO OOHApYXeHO OAHO oTBepcThe. Kakosa
BEPOATHOCTH TOTO, YTO B MUIIIEHB Nonana Mama?

4. Pa3pblB CBSI3M TPOUCXOAUT B OJHOM M3 3BEHBEB TeneoHHOro Kabens. MOoHTED
MOCIIEIOBATEIbHO MPOBEPSET 3BEHbs, OOHApyKMBasg MecTo paspbiBa. COCTaBUTH P
pacripefielieHusi 4Yucia 0OCIEeIOBAHHBIX 3BEHBEB, €CIM BEPOSTHOCTh pa3pbiBa s
KKIOr0 3BeHa IIOCTOSIHHA U paBHa p.

5. 3amaH psn pacnpelereHus JUCKPETHOM CiaydyalHOM BenuyuHbl 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 TMOCTPOUTh €€ Tpaduk. BpUMCINTE MaTeMaTHYeCKOe OXHUJAaHUE
m o
X, JUCHEpPCUI0 DIX] , CpelHee  KBaJpaTUYECKOE  OTKJIOHEHHE X"
P(m, —o, <X <m, +0,).
BEPOSATHOCTD (m, —o, o)
6. Bagana QyHKUMS pacmpeneNieHus Cay4ailHOW BeTUYMHBI X
0, X <3,
1 3 2
F(x) = Z(_X +12x° —45x+54), 3<x<5,
1, X >5.
Haiitu mmotHocTs  pacnpenenenus. Iloctpouts rpaduku QyHKIUH U
IUIOTHOCTH PACHpEleNICHNs. BBIYMCINTD MaTeMaTH4YeCKOe O0)XHMIAaHUE, IUCIEPCUI0 U
BEPOSATHOCTD P(X (0, 4)).
7. B Ttabmuue mnpuBeNEH 3aKOH paclpeseleHUss BEPOATHOCTEH CHCTEMBl CIy4daiHbIX
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: xoapdunuent «a»; mareMaTuyeckue  OXKHMJAHUS ;  JUCTIEpCUU
(Tj, 2 rxy
75 KOO(QOUIMEHT KOppEesSun .
HJI3 Nol0 «llepsuunasn odopabomka pe3yibmamos IKCnePUMEHmMa,
JlaH cTaTucTHYeCKUH psit (MCXOAHBIE 3HAYCHNUS BEJIMYHH)

X v X v X v X v X v

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

40,2 11,7 50,8 9 284 | 157 38 20,6 2 28,6

24,1 20,9 38,2 228 | 4716 113 52,8 15,2 195 19,7

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

25 295 | 357 153 | 305 | 27,8 26 28,7 278 15,5

38,1 19,6 343 20,7 | 487 115 325 28 352 | 307

168 | 322 | 438 13 16,8 183 57,1 29 416 18,2

288 | 297 35,5 24 239 | 202 40 238 | 425 15,3

471 147 | 459 24 54,3 14,2 50,7 15,9 329 | 225

50,1 15,9 293 21,9 | 608 | 272 58,6 93 3,6 | 227

30,2 25 54,2 14,2 214 | 198 | 401 174 47 173




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 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
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

HaiiTu BbIpaskeHHEe IBYMEPHOIO 3MIIMpUYECKOro pacmnpenenenus (X, V), smnupuyeckue
pacripesiesieHus COCTaBIAOIMUX X U Y, IOCTPOUTh I'paprueckoe 0TOOpakeHHe paclpeesIeHU.
JUJ1s1 3TOTO - COCTaBUTH KOPPEISAIHMOHHOE T0JI€, KOPPEISIMOHHYIO Ta0JINIly aOCOIIOTHBIX YacToOT,
BapUallMOHHBIE PAJIbl, TA0INIYy «CTaTUCTHYECKasi COBOKYITHOCTh U3MEPUMOI0 IIPU3HAKA.

H/[3 Nell «Hucnoewvle xapakmepucmuku 2eHePAIbHbIX RAPAMEMPO6»

[To pmannbiM, monydeHHbiM B MJI3 Nell, oueHute reHepasibHbIC MapaMeTpbl: HAMAHUTE
cpenHee, AHWCIEPCHs, CpelHee KBaJpaTUYHOE OTKIOHEHHE, AaCHUMMETpPHs, JKCIECC, MOJa,
Meanana, kodhduuueHT Bapuamwu s npu3HakoB X W Y. OIEHHWTE CTENeHb OTKIOHEHUS
SMIIUPHUUECKOTO PaCIpeIe]IeHHs 3TOT0 HU3MEPUMOTO MPU3HAKA OT HOPMAIBHOTO PaCIpe/IeICHHUS.

st aToro 3amonauTe Tabymiy «PacueT BEIOOPOYHBIX OIICHOK IMPU3HAKOB» U MPOBEIUTE
pacueThl UCIPABIEHHBIX OIEHOK IeHepajbHBIX mapameTpoB. Crenaiite BbIBOI 0 KO3 HUIEHTE
BapHUallUH.

HJ[3 Nel? «IIpoBepKa cTATUCTHYECKUX TMIIOTE3)

ITo mansbv, nomyudeHHelM B M/I3 Nell u 12, mpoBecTH CTaTHCTUYECKYIO IPOBEPKY
CTaTHUCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPElEICHUH HU3MEpSIeMOro IpuU3HaKa I10
CJICAYIOLIMM KPUTEPHSM: a) CpelHEMY KBaJpaTHUHOMY OTKJIOHEHMIO, 0) pa3Maxy BapbUpPOBaHMUS,
B) MOKa3aTeJsAM HCIPABICHHBIX aCMMMETPHH M JKclecca, T) kputepuio Iupcona x? (ypoBeHb
3HaUUMOCTH HpuHATH paBHbIM 0.05). B cinyuae mnpuHATUS TUIOTE3Bl O HOPMAJIBHOCTU
pacnpezeneHuss HalTH JOBEPUTENIBHBIE HHTEPBAJIBI 11 MATEMAaTUYECKOTO 0XKMIaHUS U CPEAHETO
KBaJIpaTUYHOTO OTKJIOHEHHUS IIpH ypoBHE HanéxHocTu 0.95.

HJ[3 Nel3 «Bblachenue KoppensyuoHHOU 3a6UCUMOCU USMEPUMDBIX RPUSHAKO8)

[lo pmannbiM 3agaun, uccnegyemod B MJ[3 NeNe 11-13, HalTH M 3amucaTh B
KOPPEJSIIMOHHYIO TabJuIly ycloBHbIE cpefHue. Ha KoppeisiiMoHHOM I0Jie MOCTPOUTh JIMHUU
perpeccun. HaiiTu ucnpaBieHHBIH KOPPENSLUOHHBIH MOMEHT U KO3()QUIMEHT KOppessiuu.
[TpoBepuTh runoTe3y o0 HE3aBUCUMOCTH Npu3HakoB X #u Y (ypOBE€Hb 3HAaYMMOCTU IPUHATH
paBabM 0.05). Paccuurath ko3¢¢uimentsl nuHeitHoOM perpeccun (X Ha Y wm Y Ha
X).IlpoBepuTh 3HAYMMOCTh ypaBHEHUs perpeccud. Hailtu noBepuTenbHblE MHTEPBANbBI IS
K03(pPUIIMEHTOB KOPPEIALMU U IMHEHHOM perpeccunt (mpu ypoBHe Haa&xHoctu 0.95).

IIpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTecTalnu

a) Ilnanupyembie pe3yJibTaThbl 00y4eHHMs] U OLICHOYHBIE CPEACTBA JJIsl NPOBEACHHS
NPOMEKYTOYHOM aTTeCTAlluM:

Kox WNupukarop
JIOCTHKEHUSA OneHouHbIE CpeacTBa
HHJUKaTOpa
KOMIIETCHIIUU

OIIK-1 - ChocobeH pemiath 3aaaun npogeccHoHAIbLHOM 1eATEIbHOCTH HA 0OCHOBE
HCIOJIb30BAHUSA TEOPETHYECKUX U MPAKTHYECKUX OCHOB €CTeCTBEHHBIX H TEXHUYECKHUX
HAYK, a TAK/Ke MaTeMaTH4YeCKOro annapara




Nupuxarop

Kon
TOCTHKEHUS O1eHOYHBIE CpEACTBA
WHIUKATOpa
KOMIICTCHITHH
OINK-1.1 Omnpenenser 1. ®opMyIUPOBKH OCHOBHBIX TEOPEM (CBOICTB, IPU3HAKOB
XapaKTCpUCTHKA W3y4aeMbIX TOHATHH, HEOOXOJMMBIC U JOCTATOYHBIC
(uzmueckoro u
YCIJIOBHSI) B M3y4aeMbIX pa3zieliax Kypca.
XUMHUYECKOI'0 Ipornecca o
(s1BeHHs), 2. Meronbl pacKpbITUS HEONPEACICHHOCTEH, BBISICHCHUS
XapakTepHOro quta | HEIPEPBIBHOCTH (DYHKITUHM OJTHOW TIEPEMEHHO.
00BEKTOB 3. AropuT™M TPUOIMKEHHOTO BBIYHMCICHUS] (YHKIIMH C
mpodeccronankHoi nomouipto  auddepeHnmana; HamUMcaHWs — ypaBHEHHS
JACATCIBbHOCTH, Ha

OCHOBE TEOPETUIECKUX
U IKCTIEpUMEHTAIBHBIX
HCCIEIOBaHUI

KacaTeJIbHOU MPSAMOH (TUIOCKOCTH ).

4. AITOpPUTM TIOJTHOTO HCCIIEIOBAaHUS () YHKITUH.

5. MeTo1bl BBISCHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKITHH,
a TaK)Xe METOJbl HMHTETPUPOBAHUS OCHOBHBIX KJIACCOB

GbyHKIHIA.

TeopeTHueckue BONPOCHI 115 3a4eTa H IK3aMEHOB

1 xypc 3uMHsAA ceccusi

1. CkangpHoe MpoH3BEACHUE JBYX BEKTOPOB U €ro CBOICTRA.

2. BexTopHOE npou3BeneHNE IBYX BEKTOPOB U €TO CBOMCTBA.

3. CwmemaHHOe MPOU3BEACHUE TPEX BEKTOPOB U €r0 CBOUCTBA.

4. OcHOBHasg wuIes aHAIUTHYECKOW TeOMETpUH, MPUMEHEHUE
BEKTOPHBIX IIPOU3BEICHUMN.

5. Ilpsmas Ha miockocTu. PasnudHble BUIBI ypaBHEHUH IpsSAMON Ha
TUIOCKOCTH.

6. VYromx Mexmy NMpSAMBIMH Ha IUIOCKOCTH. PaccTostHME OT TOUKH 10
IPSIMOH Ha IJIOCKOCTH.

7. DnnmIc u ero cBoicTBa.

8. TumepOouna u e€ cBoiicTaa.

9. TIlapaboma u e€ cBoO¥CTBA.

10. IInockocTs B  MPOCTPAHCTBE.
IUIOCKOCTH B ITPOCTPAHCTBE.

11. VYron Mexmy MIOCKOCTSIMHU. PaccTosHUE OT TOUKHU 0 MIOCKOCTH.

12. Tlpsimas B mpocTpancTBe. Pa3nuuHble BUIBI ypaBHEHUH NPsMOil B
MIPOCTPAHCTBE.

13. B3auMHOeE pacrojiokeHHe MIIOCKOCTH U MPSIMOU B TPOCTPAHCTBE.

14. TloBepXHOCTH BTOPOTO MOPSIIKA.

15. Kpwusas B mpocTpaHCTBE.

16. ®ynukus. CrnocoOsr 3amanus. Obnacts onpenencHus. OCHOBHBIC
3JIeMeHTapHble GYHKIMH, UX CBOMCTBA, rpaduky.

17.Mlpenen ¢pyHkuuu B Touke. [Ipemen pyHKIMHE B OECKOHEYHOCTH.
OIHOCTOPOHHHUE TPEEITHI.

18. beckoneuHo Maiiple M OecKOHEYHO OoJblive (YHKIHH, CBSI3b
Mexay HuMH. CBOMCTBA OECKOHEYHO MAJIbIX ()YHKITHHA.

19. Teopemsl 0 nipenenax. PackpeiTie HEONPeNeICHHOCTEH.

20. 3ameyaresbHbIC PEICIIBL.

21.CpaBHeHHe OECKOHEYHO MaiblX (QYHKIMHA. OKBHBaJCHTHbIC
OeckoHeUHO Majble (YHKIMM ¥ OCHOBHBIC TEOPEMBI O HHX.
[TpumeHeHne K BBIYHUCICHHIO MPE/IENIOB.

22.HempepbiBHOCTh  (PYHKIHMH B TOUYKE.

Pasnuunble BuABI ypaBHEHUN

Toukm paspsiBa M UX

KIacCu(UKAITHSL.

23.Ilpon3BogHas (QYHKIHMH, €€ T'€OMETPUYECKHH W (U3HUECKUI
CMBICII.

24. YpaBHEHUS KacaTenbHOU 51 HOpMaJIn K KPHBOM.
JuddeperunpyemMocTs GyHKINH B TOUKE.

25.TIpon3BojHass CyMMbl, pa3HOCTH, MPOM3BEACHUS, YACTHOTO

¢hyaxuuit. [IponsBogHas coXHOM 1 00paTHON QYHKIINH.
26. lnddepeHnpoBaHre HESBHBIX M NapaMeTPHUYECKH 3aJaHHbBIX
¢dhyaxuuit. Jlorapudpmrraeckoe audhepeHmpoBanme.
27.I1pon3Bo/IHbIE BHICIINX ITOPSIAKOB.




Kon
HHIUKATOpa

Nupuxarop
ITOCTHIKEHUS
KOMIIETEHIINU

OueHoYHbIE CpEeACTBA

28. uddepennuan GbyHKIHH. I'eomeTrpuueckuit CMBICIT
muddepenunana. OCHOBHBIE TEOPEMBI 0 AU PepeHIraIax.

29. Ilpumenenune nuddpepernmana K mpuOIMKEHHBIM BEIYHCICHHSIM.

30.OcHoBHbIe TeopeMbl uddepeHnransHoro nucuuciaenus: Poms,
Jlarpamxa u Komn.

31. IIpaBuno Jlonurans.

32.YcnoBuss MOHOTOHHOCTH (YHKIHH. OKCTpeMyMBI (YHKIHH.
Heobxonnmoe 1 1ocTaTouHOE YCIOBUSA KCTpeMyMa (D yHKITHH.

33. Haubonpniee n HanMeHbIIee 3HAYCHUS QYHKIIUN HA OTPE3KeE.

34. Bemykiocts rpaduka pyakmun. Touku neperuda. Heooxomumoe n
JOCTaTOYHOE YCJIOBHS TOUEK TEepernoa.

35. AcumnToTs! rpaduka GyHKIHH.

1 kypc JeTHAA ceccus

36. IlepBooOpa3Has. HeompenencHHbI WHTErpal W €ro CBOICTBA.
Tabmuia OCHOBHBIX HHTETPAJIOB.

37. OcHOBHbIE METOJbl HMHTETPUPOBAHHS: 3aMEHa IEPEMEHHOH H
MHTETPUPOBAHUE 10 YACTSIM.

38. OmnpeneneHHBIH MHTErpall Kak Ipeesl HHTETPaIbHON CyMMBI, €T0
CBOMCTBA.

39. ®opmyna Herotoma — JleitOnuma. OcCHOBHBIE CBOIiCTBa
OTIPEZIETICHHOTO HHTETpaa.

40. BpluncieHne OMpENEeNICHHOTO HHTErpaia (3aMeHa MEepeMEHHOM,
MHTETPUPOBAaHNWE II0 YacTsM). VIHTerpMpoBaHWE HYETHBIX W
HEYETHBIX (YHKIHMI B CHMMETPUYHBIX TIpejieliax.

41. HecoOcTBEHHBIC UHTETPABI.

42. T'eomeTpuueckue U (U3NYECKHE TNPHIOKEHHS ONPENEICHHOTO
MHTETpaa.

43. Oo6nacts onpenenennst ®HIL. [Ipenen, HenpepriBHOCTH. CBOWCTBA
(yHKIMIA, HENPEPBIBHBIX B OIPAHUUEHHON 3aMKHYTOH 00JIacTH.

44, YacTHble TPOU3BOIHBIE MEPBOTO TOPAAKA, MX TCOMETPHUECKOE
HCTOJIKOBaHHE.

45. YacTHble MPOM3BOAHBIC BBICIIUX MOPSIIKOB.

46. Iuddepenmupyemocts M monHB auddepernnan ¢GyHKIHM.
WuBapuanTHOCTH (hOpMBI TONHOTO quddepeHnnaa.

47. Tlpumenenue moxHOro auddepeHnnaa K TPUOTIKESHHBIM
BeryucieHUAM. [luddepeHnnansl BHICIINX MOPSIIKOB.

48. TlpousBosHas cinoxHoit pyHkuuu. [TosHas npon3BoIHas.

49. uddepeHunpoBanue HEIBHOW QYHKIIMH.

50. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

51. DkcrpemyMm (GyHKUOUHM JIBYX IepeMeHHbIX. HeoOxoaumoe wu
JIOCTaTOYHOE YCJIOBHE SKCTPEMyMa.

52. Hawmbonpmiee W HauMeHbIee 3HAYCHHUS (YHKIUH B 3aMKHYTOH
obnacru.

2 Kypc 3UMHSISI ceccust

53. duddepennmansaple ypaBHEHUS: OCHOBHBIE MOHSTHS. 3ajayd,
NpUBOASIINE K TU(depeHIHATEHBIM YPaBHEHHSIM.

54. Teopema  CymIeCTBOBaHHMS ¥  €IWHCTBEHHOCTH  PEIICHHS
g depeHINaIbHOTO YPaBHEHHS.

55. VYpaBHeHUs ¢ pa3AeasONUMUCS TIePEMEHHBIMH.

56. OpnopoaHsie nuddepeHmanbuble ypaBHeHus | nopsaka.

57. Jluneiinsle ypaBHeHUs. Y paBHeHus beprymmn.

58. VYpaBHeHue B noyHbIX AuddepeHuaiax.

59. [uddepennmanbable ypaBHEHUS! BBICHIMX HOPSIKOB: OCHOBHBIC
TIOHSATHSI.

60. VYpaBHeHUs, I0ITyCKAIOIIUE NOHIKEHNE TTOPSIIKA.

61. Jlunelinble anddepeHnraIbHbIe YPaBHEHHS BBICIINX MOPSIKOB.
Wurerpuposanne JIOAY ¢ nocTostHHBIME K03 DUIHECHTAMH.

62. Jluneiinobie nHeoguoponusie /Y. Crpykrypa oOIlIero peieHus
JIHIY.




Kon
HHIUKATOpa

Nupuxarop
ITOCTHIKEHUS
KOMIIETEHIINU

OueHoYHbIE CpEeACTBA

63. DneMeHTHl KOMOWHATOPHKM:  IIEPECTAHOBKH,  pa3MELICHHs,
COYETaHUs.

64. OcHOBHBIC NOHSITHSI TEOPUH BEPOSITHOCTEH: UCTIBITAaHKE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

65. JleiictBust Hax cOOBITHSIMU. AnreOpa COOBITHH.

66. TeopeMmbl CIIOKEHUSI U YMHO)KEHHS BEPOSTHOCTEHA.

67. BeposTHOCTB IOSBIICHUS XOTs OBI OHOTO COOBITHS.

68. ®opmya moaHOM BepoaTHOCTH U popmyna baiieca.

69. Cxema bepnymmn, hopmyna bepHymm, HauBeposTHEHIIEe YUCIIO
MosBIICHUN COOBITHS A B cxeme bepHymm.

70. TIpubmmxennsie GopMymsl B cxeme bepHymm.

71. JluckpeTHas ciydaliHas BENMYMHA W CHOCOOBI e 3amaHus.
ODyHKIUS paclpeieleHusl.

72. MaTteMaTHueCcKOe 0KUJaHUE AUCKPCTHOM CIyYaliHOW BEJIMYUHBI U
€ro CBOMCTBA.

73. Jlucnepcusi QUCKPETHOHM CilydaifHOW BEeNMYMHBI U €€ CBOWCTBA.
CpenHee KBaJIpaTH4eCKOE OTKIOHEHHE.

74. HempepoiBHast ciydaiiHass BennumHa. CBOWCTBA — (QYHKITUH
pacrpeseneHus.

75. TIIOTHOCTH BEPOSATHOCTH HEMPEPHIBHOM CITydaitHOH BETMIMHEI U €€
CBOICTBA.

76. YncnoBble XapaKTEPUCTHKN HEMPEPHIBHBIX CIIyYalHBIX BEINYHH.

OIIK-1.2

Ucnonszyer
TEOPETUYECKHUE OCHOBBI
TEXHUYECKUX HAYK JUIS
MIPUMEHEHHUSI
MHHOBAIIMOHHBIX
TEXHOJIOTUM Ha
peaNbHbIX
CTPOUTENBHBIX
00BEKTOB

IIpumepnuie 3a0anusn u 3a0auu
3aganue 1. CocTaBbTe QITOPUTM PEUIEHHUS .. ... 3aJaUU.
3agaua 2. Beruucnure npenen no npasuiy Jlonurans

lim arcsin(2x—4)

X—2 XZ -y
3ananne 3. Chopmynupyiite HEoOXOIUMOE YCIOBHE I3KCTpeMyMa
(hyHKIMH OITHOM MepeMEeHHOM.
3agaua 4. KakoB reoMeTpUUYECKUN CMBICI ONPEAEICHHOTO UHTErpaja
OT JaHHOW (YHKIMM B JaHHOM HHTEpBajle B JEKapTOBOH cHcTeMe
KoopauHat?

lelMeprle npakmuueckue 3A0aHUA 015 IK3IAMEHO8 U 3auema:

1. Janst KOOpAUHATHI BEPLIUH MUpaMUIbl ARARA
A(536), A(221), A(-L01), A(-46-3).

1) iy pedpa Ak, ;  2) yrox Mexay pedpamu Ak, u A ;

Haiitu:

3) yron mexnay pebpom AA, U TPaHbIO AiAzAs; 4)

TUIOINAAb TPaHH Al ; 5) o0beM HpaMHATIEL.

2. 2. B Ttpeyronpuuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5)
HAWTH IIMHY BBICOTHI U3 BEPIIIHHBI A.

3. 3. HammcaTe kaHOHHYECKHE M MapaMETPUUCCKUC ypPaBHECHHUS
npsIMOi, poxosnien yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJAIICH uepe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloxa3atp, 9TO MpSAMBIE TapaIeIbHbL:

X+y-z=0
Xx+2 y-1 z

3 __2_1I/I X—y—5Z—8=0

6. Beraucnure npenens:

o 1+4x-xt . 3x-arcsin2x
a) Im————- ; 0 Im———— ;
xo® X + 3X° + 2X x=0 COS X —COS™ X
im «/2x—1—\/gl

x—3 x_3




Nupuxarop

Kon
TOCTHOKEHUS OueHoYHbIE CpEeACTBA
HHAWKATOopa
KOMIICTCHII N
o . 4x—x?
7. Haiioure —y i GyHKOWA: a) Yy =e¢e o 0)
dx
X =ctg2t,
y = In(sin 2t).
8. Haiitu HeonpeneNéHHbIA  MHTETPAL: a)jsin 3x-cos 5xdx, 6)
j 1-CosX_, ®) J-(2x+5)-exdx.
(x —sin x)?
20
9. BerauciuTh onpeneneH b HHTeTrpat j x—dx
2 VX 2 +5
10. Haiitn IUIOIAAb ¢burypsl, OTpaHUYEHHOU JUHUAMU:
2
X=4, y°=4x.
11. Haifitu w®  mocTpouTh  00JacTh  OmMpeneneHus  (QyHKIHH
U=+/9-x"-y? +(x-y)°
12. Haiitu TIOJIHBII nuddepeHnuan dbyHKIHU:
3 -
z=x"Iny—sin2xy.
13. HaifiTn uacTHble NPOM3BOAHBIC IIEPBOTO MOPsAKA (PYHKINH:
2,,3
Z=5xy’ +In(x+4y).
14. HanucaTh ypaBHEHHE KacaTeNbHOW IUIOCKOCTH M HOPMald K
[2 2
noBepxHocTH Z =4/ X" + Y~ B Ttouke (3,4, 5).
15. Pemnre 3aauy Komm:  ycos’® xdy = (y2 +1)dX, y(O) =0.
16. Haiimure oOmee pemenne auddepeHInaIEHOTO YpaBHEHHS
y' +y' =e?*
17. lpu noctaBke ¢ 3aBoga Ha Oa3y 1000 pamuonmpreMHHKOB, y 55
BBIIIM W3 CTpOsl jamnbl. HalWTH BEpOSATHOCTH TOTO, YTO B3SATHIH
Hay/ia4y [IPUEMHHUK OyJeT HCIIPaBHBIM.
18. [IpyHUMaeM BEPOSITHOCTH POXIEHUS MajbuMKa U JICBOYKH
paBHBIMH. HaiiTi BeposiTHOCTB TOTO, 4TO cpeau 10 HOBOPOXKAECHHBIX O
OKa)XyTCS MaJIbUUKaMU.
19. Jlan 3akoH pacrpezeseHus JUCKPETHO Clly4aiiHON BeJTHYHHBI:
X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUHCIINTh €€ MAaTeMaTHYECKOE OXKHIaHWE, IHCIIEPCHI0O U CpenHee
KBa/IpaTHYECKOE OTKJIOHEHHE.
OIIK-1.3 Pewaer Ilpumepnsie npaxmuueckue 3a0anus
WH)KCHEPHBIE 3apanne 1. CucremarusupyiiTe 1 0000LIUTE BCE KIIOUEBBIC TOHATHS U
3aj1a4M C IOMOIIBIO | IPHEMBl pELIeHUs] THUIOBBIX 3agad 1o Tteme «llpomsBomHas» u
maremaruueckoro | «[IpumeHeHne npon3BoIHOM NpH UcciIe0BaHNN (QyHKIMI». Pe3ymbrar
anrnapara odopmuTe B Bujie TaOIHIIBL.
BEKTOPHOH 3agaua 2. [{ns penieHus 3aiayu ceaiiTe cxeMaTHUYECKU YyepTex U
anreOpsl, moiy4ynTe (YHKIMOHAJIHHYIO 3aBUCHMOCTh IO YKa3aHHIO K 3ajade.
AHAJIMTUYECKON Haiingure obmacTe ompeneneHus 3TOW (YHKIUU MO CMBICTY 3aJadyd.
reOMETPHUH U Boluucnure 3HaYeHUs 9TOH (YHKIMU TIPH TPEX Pa3InuHbIX 3HAUCHHSIX
MaTeMaTHueckoro | aprymenrta. Mccienyiite ¢yHKnuio Ha Hanboibllee W HaWMEHbIIEe
aHanmm3a 3HayeHns1. OTBEThTE Ha BOIIPOC 3a/1aUH.
«CeueHne TOHHENI MUMeeT (GOpPMY NPSMOYTOJIHHHKA, 3aBEPIICHHOTO
OIlK-1.4 Pemaer nonykpyroM. [lepumetp ceuenus 18 m. Ilpu xakoM paauyce noiykpyra
TEOPETHUECKHE IUIONIA/Ib CeueHUs OyIeT HanooIIbIIei?»

3a1a4u B 00J1acT

OG6o3HaubTe pajguyc MOJNYKpyra dyepes I M BHIpasHTe IWIOMAmb O




Nupuxarop

Kon

JIOCTIDKEHUS OlleHOYHBIE CPEICTBA

HHAWKATOopa
KOMITICTCHIIMH
TCIUIOTCXHUKH, ceuenus kak Gpynkumo ot F: S = S(r) .
THAPABIIHKH, . 3ananne 3. Ha kaKoii BRICOTE I HaJl LIEHTPOM KPYTJIOTO CTONA paanyca a
TCTIOMACCOOOMEHA, | ¢ yonyer MOMECTHTH JAaMITy, 4TOObI OCBEIIEHHOCTh Kpas CTONA ObLia
UCTOTIE3YA HanGonpmeit? (CaMOCTOATENHHO IPOAHATH3HPOBATH - 3HAHMS, METOIBI
bynnaMeHTanbHbIC | aioro pasmena MaTeMaTHKH MOTEGYIOTCS U pENICHWS JAHHOM
3HAHUS

3a/1a49M).
Ilpumepnvle npuknadusle 3a0auu u 3a0anus

AL 0;1) B(44;6)

3agauya 1. IIpoBeputh, NeXaT JTH TOUKH
C(Z; 2 3) u D(lO; 14, 17) B OJIHOM MJIOCKOCTH.

3apaua 2. [Ipu nmoctpoeHuu BHCAYEero Mocra uepes peuky «Tuxas» u
BBISICHEHHM HAJAEKHOCTH COOPYXKEHMs, CTYAEHTBHl CTpoHoTpsna
CTOJIKHYJIMCh C PEIICHUEM CIeAYIOIIeH 3a1aun:

Tpoc, noaBemeHHbIA 32 ABa KOHIA HA OJAMHAKOBOM BBICOTE, MMEET
(dhopmy ayru napabosbl. PaccTosiHne Mex 1y TOUKaMH KpeIuieHHsI paBHO
24 m. I'myOunHa iporuba Tpoca Ha PacCTOSHUH 3 M OT TOYKH KPETUICHHUS
pasHa 40 cM. Onpenenuts NIyOHHY Mporuba Tpoca MocepenHe MEex Iy
KPETUICHUAMHU.

y F=(L25)

3amaua 3. Haiitu paboty cuibl 3JIEKTPOCTATUYECKOTO
MO, 10 TEPEeMEIICHUIO DJJCKTPUYECKOTO 3apsiga W3  TOYKH
M, =(0; 4;2) s roucy M2 =(4,7,4)

_ X—COS X

lim ———=
3aganmne 4. [loxaxwure, uro mpemen *°*X+COSX He MoxkeT OBITH
BEIUUCICH Mo mpaBwiry Jlomurans. Haiimure 3TOT Tpexen Opyrum
CII0COOOM.

3aganue 5. 3aBUCMMOCTb IYTH OT BPEMEHHU IpPHU NPSIMOIMHEHHOM
1, 2
JIBUKEHUHM TOUKH 3ajiaeTcs ypaHenuem S =—1° +2t° -3, rae S-

nyTs B M, a { BpeMs B c. BBIUMCINTE €€ CKOPOCTh M yCKOPEHHE B
MomenT Bpemernn = 4C.

f(x)ZS—xz

IIpoBeJieHa KacaTesbHasd. HailiTu 1uiomans TpeyrosibHUKA,
00pa30BaHHOrO KacaTeIbHOH U OTPE3KaMH, OTCEKaeMbIMH €10 Ha OCSIX
KOOpJIMHAT.

3agaya 7. B mapke arTtpakimoHoB ropoga N OMH M3 OTpPE3KOB
TPaeKTOPUHU  JIBW)KEHHs Toe3Ja B «AMEPHKaHCKHX  TOpKax»

s(t) = Asin(wt + ¢,)

3anauva 6. K rpaduky ¢pyHximu B €ro TOYKe C abciuccoi

xg =1

MPEeJCTaBIsIeT COO00I CHHYCOUTY:
U (0 — U3BECTHBIC YUCTIA.
OnpenenuTs yroja HaKJIOHa K TOPH30HTY IIOCETHUTEIIS aTTpaKInoHa /. B
MOMEHT BPEMEHH t1 €ro IBMKCHHUS IO ITOMY OTPE3KY.

3aganue 8. IlogymaiiTe, C¢ MOMOIIBIO CPEACTB KaKOro paszzaena
MaTEeMAaTHKU MOKHO PEIINTh CICAYIONIYIO 3a1a9y.

«Ins  yOopkm cHera Ha  yAWIIAX TOpOJa  HCTOJB3YIOTCS
cHeroybopounple MammHbl. OHU pPabOTalOT B TEYEHHE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 10 18 4YacoB ¢ MOCTOSHHONH CKOPOCTBIO YOOpKH
cuera 400 (M%/4). U3menenue o6beMa CHera, BHINAAAIONIET0 HA YIIUIIbI
ropojia B ropojie B TE€YCHHE CYTOK, MOXXHO OIHCATh YypaBHEHHUEM

,Tne A, po

ds 2
— =120 - 51, g
dt (Ij B 3
rae o0beM cHera (B M°), BBIMABIIETO 3a
Y 4 —
BpeMs t (B wacax), 022224, B voment BpeMeHI/It_O Ha yJIMLax
ropoga Jjexur 1000 M3 cHera. YCTaHOBMTE COOTBETCTBHME MEXILY

S(t
BpeMeHeM 1 00beMOM CHera, JIekKAIIero Ha YIUIax ropoaa ( ) »
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOU 3aJ]a4M U PEIuTe e€.




Nupuxarop
ITOCTHIKEHUS OueHoYHbIE CpEeACTBA
KOMIIETEHIINU

Kon
HHIUKATOpa

0) Ilopsinox mnpoBeaeHUs] NPOMEKYTOYHON AaTTeCcTAllMU, I[OKA3aTeJIM M KPHUTEPHUH
OlleHUBAHMS:

[TpomexyTouHasi arTecTanus MO JAUCHUILUINHE «MareMaThka» BKIIOYACT TEOPETHUYCCKHE
BOTIPOCHI, TI03BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS O0YYAIOUIMMUCS 3HAHUHN, U MPAKTHYECKHUE
3aJ[aHUs, BBISBIISIONIME CTEIIEHb COPMUPOBAHHOCTH YMEHHI U BIIaJICHHUH, TPOBOIUTCS B (hopme
2 sk3ameHOB U B (hopme 1 3adera.

DK3aMeH 1O JaHHOM MUCHHIUIMHE MPOBOJUTCS B YCTHOW (hOpME MO IK3aMECHAIMOHHBIM
Ouneram, KaXablif 3 KOTOPBIX BKJIIOYAET | TEOPETUYECKH BOTIPOC U TPU MPAKTHUECKUX 3a1aHUSL.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTa:

- s cAavM 3a4vera OOYydYaroIIWiCs TMOKa3biBaeT C(HOPMHUPOBAHHOCTH KOMIIETECHIIMU
OIIK-1; T.e. CTyOeHT JOJDKEH TOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS
WH(OpPMAaLINH, HHTEIUICKTYaIbHbIC HABBIKM PEIICHHUS 3a/1ay;

- 3a4eT He CIaH, €CIIM Pe3yJbTaT OOYYCHHUs HE JIOCTUTHYT, OOYYaIOUIMICS HE MOXKET
10Ka3aTh 3HaHUS Ha YPOBHE BOCIIPOM3BENCHUS M 00BICHEHNU HHPOPMALINY, HE MOKET ITOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHAa:

— Ha OLEHKY «OTJIMYHO» (5 0a/mioB) — 0OyyaroNMiics IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTr0 MaTepualia, CBOOOJHO BBIMONHSCT MPAKTHUECKUE 3aJaHMsi, CBOOOIHO OINEpUPYET
3HAHHUSIMH, YMCHHUSIMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amna) — oOyyarouiuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMM: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMyCKalOTCS
HE3HAYUTeNbHbIE OMNOKH, HETOYHOCTH, 3aTPYJHEHUS MPU AaHATTUTHUYECKUX OTEpallHsX, epeHoce
3HAaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YyAOBJeTBOPUTEeIbHO» (3 Oamna)- oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMU: B XOZE KOHTPOJILHBIX MEPOIPHITHI
JOTYCKAIOTCA OIIUOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
OOYJarOIINICSA WCIBITHIBACT 3HAYUTEIBLHBIC 3aTPYJAHCHHUS TIPU ONCPUPOBAHWM 3HAHUSAMH U
YMEHHSIMH TIPU X TIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIIEHKY «HEeY/10BJIeTBOPUTEILHO» (2 6amia)— 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro maTrepualia, JOMYCKAaeT CYIIECTBEHHBbIC ONIMOKU, HE MOXKET
MOKAa3aTh UHTEJUIEKTyaJbHbIE HABBIKM PEIICHHUS MPOCTHIX 33a]a4 WM HEe MOXKET MOKa3aTh 3HAHUS
JlaXKe Ha YPOBHE BOCIIPOU3BEIEHUS U 00BSICHEHUS HH(OPMAIUH.

— Ha OILIGHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIMH, HE MOXET IOKa3aTh
WHTEJJICKTYalIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.




