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1. HEJIA U 3AJJAYH JTUCIHUTIIINHBbI

1.1. Hean AUCHMUIIMHBI PA3BUTHE JIOTMYECKOTO U aJITOPUTMHUYECKOTO
MBIIUIEHUS, BBIPA0OTKA YMEHHUS CAMOCTOSITENBHO PpACIIUPATh U YIUIyOJIAThH
MaTeMaTUYeCKUe 3HaHMS; OCBOCHHE HEOOXOJMMOro MaTeMaTHYeCKOro amrapara,
MOMOTAIOIIEr0 aHAJIU3UPOBATh, MOJICIUPOBATh M pEIIATh MPUKIATHBIC 3aauH;
dbopMHpoBaHUE Yy CTyJCHTa HA4yaJlbHOTO YpPOBHS MaTEMaTHYECKON KyJIbTYpHI,
JIOCTAaTOYHOTO  JIJIsi  TPOJOJDKEHUsT 00pa3oBaHMs, HAay4dyHOM pabOThl WU
MPAKTUYECKON JESATENBHOCTU, METOJOJOTUYECKHX OCHOB i (POpMUpOBAHUS
[[EJIOCTHOTO HAyYHOTO MHUPOBO33PEHUS, OTBEYAIOIIETO0 COBPEMEHHOMY YpPOBHIO
Pa3BUTHS YETOBEYECKOMN [TUBUIN3ALIUN.

1.2. 3agaum ocBOEeHUs JUCITUTITIHHBI

e BripaboTka SCHOTO TIOHUMAaHUS HEOOXOJAUMOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs B MOJIFOTOBKE OakanaBpa M MPEJCTABICHUS O POJH U MECTE
MaTE€MaTHUKH B COBPEMEHHOW CUCTEME 3HAHUIM U MUPOBOM KYJIBTYPE;

e (O3HaKkOMJICHME C CHCTEMON TMOHSATUH, HCIOJNb3YEMbIX ISl OMHCAHUS
BOKHEUIITUX MAaTEMaTHYECKUX MOJEJIECH M MAaTeMaTUYECKUX METOJOB, U UX
B3aMOCBSI3bIO;

o @dopMHupoOBaHWE KOHKPETHBIX TPAKTHYCCKUX TIPHEMOB H  HABBIKOB
MOCTAHOBKM W PEIIECHUS MaTeMaTHYeCKHX 3aJiady, OPUEHTHUPOBAHHBIX Ha
MPaKTUYECKOE TPUMEHEHHUE TP U3yYEHUN PO ITBHBIX TUCIIUILINH;

e OBnageHNe OCHOBHBIMM MaTeMaTHYECKHUMH METOaMH, HEOOXOIUMBIMH JIJIS
aHaiM3a TPOILECCOB W SIBIICHUWA TPH TOUCKE ONTHUMAIbHBIX PpEIICHUH,
00pabOTKH U aHAIM3a PE3YIbTATOB SKCIIEPUMEHTOB.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII
Jucimmnmaa «MaTteMaTuka) OTHOCHUTCSA K JHCHHMIIMHAM 00S3aTelIbHON
yactu 0s10Kka b1.

3. HEPEYUEHD [INTAHUPYEMBbIX PE3YJIbTATOB OBYUEHUS 110
JAACIHHUIIJIMHE

IIponecc wum3yueHus gucuuiUiiHbl «MaTeMaTvka»  HampaBjieH Ha
dbopMHpOBaHUE CIAEAYIOMNUX KOMITETECHITUH:

VYK-1 - CnocobeH oOCymecTBIsATh KPUTUYECKUNM aHAIU3 TMPOOJIEMHBIX
CUTYaIlMil Ha OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBHIA

OIIK-1 - Cnocoben pemarh NPUKIAIHBIE 33/1a4d CTPOUTEIBHONW OTPaCIIH,
WCIIOJIb3YsI TEOPHUIO U METO/BI (DYHIaMEHTATHHBIX HAYK

Pe3yabTarhl 00yyeHNsl, XapaKTepHU3yolue

Komnerenuust
chopMHpPOBAHHOCTH KOMIIETEHIIUH

YK-1 3HaTh ()yHIAMEHTAJIbHbIE OCHOBBI BBICHIEH MaTEMaTHKH,
BKJTFOYAs anredpy, TeOMETPHUI0, MAaTEMAaTUUECKHUI aHAIIN3,
TEOPUI0 BEPOSITHOCTEW M OCHOBbI MAaTEMaTUYECKOU




CTaTUCTHUKH, HCO6XO,ZII/IMBIC JJIs1 aHaJIn3a 3ajaa4,
BO3HHKAIOMINX B Hp&KTH‘i@CKOﬁ ACATCIIBHOCTHU

YMCTb CaMOCTOATCIIBHO HaXOIHUTb MaTEeMaTHYE€CKUI

amrapar, colepKalluiicss B JIATEpAType IO
CTPOUTENIbHBIM HayKaMm, U KPUTHYECKU AHAIU3UPOBATH
uH(pOpMaIIHUIO, HEOOXOANUMYIO TUISt pelieHus

MOCTaBJICHHOM 3aa4, pacCMaTpuBaThb Pa3JIMYHBIC
BapUAaHTBI pCIICHHUA 3ala4i, OICHUBAA UX JOCTOMHCTBA U
HEOOCTAaTKH

BJIaACTH IICPBUYHBIMHA HaBBIKaMH HCIIOJIB30BaHUA
MATEMATHUYCCKOT'O allllapaTa IJIid BI)Ipa6OTKI/I CHUCTCMHOI'O
IMoAX0Aa K pCIICHNIO ITOCTABJICHHBIX 3aJ1a4

OIIK-1

3HaTb CI)YHI[&MCHT&HBHBIC OCHOBBI BBICIICH MaTECMaTuKU,
H€O6XOI[I/IMBI€ AJI1 N3Y4YCHUSA TCOPCTHICCKNX OCHOB
CCTCCTBCHHBIX U TCXHUYCCKHUX HAYK

yMETh 0OOCHOBBIBATh 0A30BbI€ MPUHIUIIBI PEIIEHUS
po(heCcCHOHANIBHBIX 3a7a4 C TOMOIIIBIO
MaTEeMaTUYECKOro anmnapara

BJIJIETh METOJIAMHU HCIIOJIb30BAHUS MATEMAaTHYECKOTIO
anmapara JUisl peleHus 3a/1a4, BOZHUKAIOIINX B
CTPOUTENBHON OTPACIU

4. OBBEM JUCIUIIJIMHBI

OO6mr1ast TpyTI0€MKOCTh TUCIUIIINHBI «Matematuka» coctasisieT 10 3.e.
Pacnpenenennie TpyJ0€EMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi popma o0yueHust

. Bcero CemecTpsl
Bunpr yue6HOM paboThI HACOB 1 > 3
AyauTOpHBbIE 3aHSITHS (BCEro) 162 54 54 54

B TtoMm uuncie:

Jlexun 54 18 18 18
[Tpaktuueckue 3anstus (113) 108 36 36 36
CamocrosiTesibHas paboTa 126 90 18 18
Yacel Ha KOHTPOJIb 72 - 36 36
Buael npomexxyTouHOU a}“TeCTaI_II/II/I - + + + +
9K3aMe€H, 3a4eT C OI[CHKOU

OO6m1ast TPy 10€MKOCTb:

aKaJEMHUYECKUE YaChl 360 144 | 108 | 108
3a4.e. 10 4 3 3

5. COAEPKAHME JIMCHUILTAHBI (MOYJIST)
JUCIHTUIIJINHBI n

5.1 Copaep:xanue pa3saejioB
TPYA0EMKOCTH 110 BUAAM 3aHATHI

ouyHasi popma o0yueHust

pacnpesesieHne



HaunmenoBanue TeMbl

ConepxaHue paszena

Jlexig

IIpax
3aH.

CPC

Bceero,
yac

Bekropnas u nuHeltHas anrebpa

OnpenenuTeny BTOPOro U TPEThEro MOPSAAKOB U
uxX cBoiictBa. MuHOpPH U anreOpandeckKue
JononHeHus.  Beluucnenue  ompeznenurenci
TPEThEro IOpAJKa PAa3JI0KEHUEM II0 CTpPOKE
(cronbuy). IlonstTHe 00 ompenenurene N-To
nopsaka. Marpuubl M JAEHCTBUSL Hal HUMM.
Pemenne cucrempl anreOpanyecKux JMHEHHBIX
ypaBHeHu#l MetonoMm [aycca um mo ¢opmynam
Kpamepa. JIunelinsle onepanuu HajJ BEKTOpaMH
U UX CBOMCTBa. Pa3yiokeHne BeKTOpa Mo Oasmucy.
Bekropst B MIPSIMOYTOJIbHOM CUCTEME
KOOpJIUHAT. CkamnstpHoe BEKTOPHOE u
CMEIIaHHOE  TPOM3BEAEHHS  BEKTOPOB;  HX
OTIpENIENICHUs, OCHOBHBIE CBONCTBA, CIOCOOBI
BBIUUCICHUSI M TPUMEHEHHS K PELICHHIO
(DU3HUECKUX U TEOMETPHUIECKHUX 3aad.

20

32

AHaTHyeckas reoMeTpus

[Ipsimast Ha miOCKOCTH  (pa3jiMyHbIE BUJBI
ypaBHeHU# mnpsmoit). B3auMHoe pacronioxeHnue
2-x  nupsmbiX. [l1ockocTh W mpsMas B
MPOCTPAHCTBE, WX YpPaBHEHUS U B3aHMHOE
pacmonoxenue. KpuBele W moBepxHOCTH 2-TO
MOpsi/iKa; WX KAaHOHMYCCKHE YypaBHEHHA U
noctpoenue. [lonsgpHas cuctemMa KOOpAWHAT.

20

34

BBenenue B MaTeMaTHUECKHHA
aHaju3

Oynknua  omHo  mepemeHHoW.  Ilpenen
¢ynkunu. Teopemsl o mpenenax. beckoHewHO
Majgble W OecKOHeYHO Oouyibine (YHKLIUH.
CpaBHeHHEe OECKOHEYHO ManblX. [Ipu3HaKH
CYIECTBOBAHUS TIPEeIeIIOB. [Ipupamenue
¢yakuun. HenpeprIBHOCTh (QYHKIMH B TOYKE U
Ha OTpE3KE. Touku paspsiBa, Hux
KJIacCU(HUKaIHs.

20

30

Juddepennmansroe
ucyucieHne GyHKUUH omHOU
nepeMeHHOU

IMponsBoaHas QyHKIMHU, €€ TEeOMETPUYECKHH H
MeXaHU4YeCKUH CMBICJIBI. ITpaBuna
muddepeHIupoBaHUs. Juddepenmman
(yHKONH, ero  TEeOMETPHUYECKHMH  CMBICK.
OcHoBHBIE ~ TeopeMmbl  nuddepeHIansHOro
ucuucnennss (Pomnms, Komm, Jlarpamxka) m ux
reoMeTpuyeckass  wumnoctpanusa.  IIpaBuio
Jlonutans. Bo3pacranue u yObiBaHMe (YHKINH
Ha OTpe3Ke. OKCTpeMyM, HauOoJjbliee W
HauMeHblllee  3HaueHHe (QYHKIUH  OJHOM
NepeMeHHOH Ha OTpe3ke. BBIMyKIOCTh, TOUKU
nepernba rpadpuka (QYHKOUH. ACHMIITOTHL
OOmras cxema HuccienoBaHUS (DYHKIUH OJHOU
MIEPEMEHHON.

14

30

48

Juddepennuanpaoe
HCUHUCIIeHUE QyHKIHNIT
HECKOJIbKUX MEPEMEHHBIX

OyHKIMS HECKONBKUX TEPEeMEHHBIX, 00JacTh
omnpeneneHus. YacTHble NPHPAIICHHUS U TOJIHOE
npupaiieHie (QYHKIUM [IBYX IEPEMEHHBIX.
YacTHbIE TNPOM3BOAHBIE W WX BBIUHCIICHHE.
[loBropHoe  muddepeHpoBanre  GYHKIHHA
IBYX nepeMeHHbIX. YacTHbIe nu¢ dhepeHIas! i
monHbld  audpdepeHnnan  QYHKIMH  JABYX
nepeMeHHbIX. KacarenbHas — IIOCKOCT M
HOpMaJb K  IOBEPXHOCTH  (ONpexeleHue,
ypaBHeHust). OKcTpemMyM — QyHKIMHM  JIBYX
nepeMeHHbIX. [Ipou3BOHAS O HANPABICHUIO U
TpagueHT (YHKIMH HECKOJIBKHX IePEeMEHHBIX
(ompeesieHus], BEIYHUCICHHUE).

18

WurerpansHoe HCYHCIIEHHE
GyHKIMIT OJHOW M HECKOJIBKUX
MEePEMEHHBIX

[lepBooOpa3nas. HeompeneneHHBI WHTETpAN.
MeTtonbl MHTErpupoBaHus. 3amaya O IUIOLIATN
KpUBOJIMHEMHON Tpameuuu, MpUBOIAIIAs K
MOHATHIO  OMpPEJENEHHOTO  HHTerpaga  Io
otpe3ky. OnpeneneHHbI HHTErpan 10 OTPE3Ky
(onpeneneHue, OCHOBHEIE CBOIiCTBa,
BeIYHCIICHUE, Gopmyna Herorona-Jleiibnuma) u
ero npunoxenus. HecoGcTBenHsle nHTErpais! |
nu |l poma. JIBoifHON wmHTErpam u ero

13

32

54




npunoxxenus. Kpusonuneitnsie uaterpainst | u |l
pona. FIx BbIYHMCICHHUE U IPUIIOKEHUE.

7 |OOGpixkHOBEHHEIE
i depeHIaIbHEIE YPaBHEHHS

3amaun, npuBomsdmue K IuddepeHIatbHpIM
YPaBHEHUSAM. Onpenenenue
i hepeHITaIBEHOTO YpaBHEHHS, €T0 MopsSKa I
pemenus. 3anada Komu u teopema Komm s
ypaBHeHu# 1-ro mopsaka. OOmee U yacTHOE
pemernsi. OcHOBHBIE TUITBI AU (epeHIHaNbHBIX
ypaBHeHui 1 -ro nopsnka. AuddepeHunanbaolie
YpaBHEHUS BBICIIIHX MOPSAIKOB.
Jubpdepennmanbaple  ypaBHEHHS ~ BTOPOTO
nopsaka. 3amada Komm. OOmee u gacTHOe
pemenus.  nddepeHnnansHele  ypaBHEHUS
BTOPOTO MOPsAKA, JOMYCKAIOIINE ITOHIDKEHHUE
nopsaka.  JluneitHele — auddepeHnaIbHbIe
ypaBHEHUs 2-To nopsaka. TeopeMsl 0 CTPyKType
OOIEro peIleHus] JIMHEHHOTO OIHOPOAHOTO H
JUHEHHOTO HEOJHOPOAHOTO YpaBHEHHH 2-TO
nopsaka. OyHnaMeHTanbHas CHCTeMa pelIeHIH
JIMHEHHOTO OTHOPOJHOTO NU(PEPEHIIUATHLHOTO
ypaBHEHHS. MeTOABl  pemeHus JIHHEHHBIX
OJTHOPOIHBIX u HEOTHOPOJIHBIX
muddepeHInaTbHBIX YpaBHEHUI c
MOCTOSIHHBIMU KO3 GUIIMECHTAMH.

18

36

8 |Teopus BEPOSITHOCTEH u
OCHOBBI MaTeMaTHYeCKOi
CTaTHCTUKHI

Crnydaiiaple  coObiTus.  Anrebpa  COOBITHIA.
OtHOCHTeNbHASL 4acToTa. Knaccugeckoe,
reOMETPHYECKOE, CTATUCTHYECKOE OIpeIeICHUS
BeposATHOCTH. OCHOBHBIE TEOPEMBI TEOPUH
BepossTHOCTell. DopMyiia MOJHOI BEPOSITHOCTH.
Cxema beprymm. JluckpeTHble 1 HENpephIBHBIC
cilyJaiiHble BEJIMUMHBI. DyHKIUA
pacrpeneneHus, IUIOTHOCTh BEPOSTHOCTH U
YHCIIOBBIE XapaKTePHCTHKH. 3aKOHEI
pacrpeneneHus IMCKPETHBIX W HENpPEepBIBHBIX
CITyqaitHbIX BEJINYMH (buHOMMasbHOE,
pPaBHOMEPHOE, HOPMAJbHOE PACIpe/IeTICHHUS).
I'eHepanpHass  COBOKYMHOCTb ¥ BBIOOpKA.
[MTonuroH yactot, ructorpaMma. DMIUPHIECKast
dhyHKIUS pacrpeneneHus. Bri6opounsie
YHCIOBBIE  XAapPAaKTEPUCTHKU. TOdYedHble U
MHTEpPBAILHBIE OLIEHKH rapaMeTpoB
pacrpeeneHusl.

18

36

Hrtoro

54

108

126

288

5.2 IlepeueHnb 1a00paTOPHBIX padoT
He npexycMoTpeHo yueOHBIM IIJIaHOM

6. MIPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ yY4eOHBIM TUIAHOM OCBOCHHE JTUCIUIUIMHBI

HC

MpeayCMaTpUBaET BBINOJHEHWE KypCOBOrO MpoekTa (padoThl) MM KOHTPOJIBHOM

paboThI.

7. OHEHOYHBIE MATEPUAJIBI U151 TPOBEJIEHUSA

MPOMEXYTOUHOM ATTECTALIMU OBYYAIOIIUXCSI 11O

JTUCLUIJIMHE

7.1. Onucanue moka3zarejieidi U KpUTEPUEB OLEHNUBAHUS KOMIETEHIUii

Ha Pa3s/iIMIHbIX ITalax ux (l)OpMHpOBaHI/Iﬂ, OIMMCAaHHUC IKAJ OICHUBAHUA

7.1.1 JTan Tekymero KOHTPOJIA
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWA M MEXKCECCHMOHHOW aTTeCTaluu
OLICHUBAIOTCSA MO CIEAYIOLIEH CUCTEME:




«aTTCCTOBAHY,
«HC aTTCCTOBaH).

PesyabTaThl 00yueHus,

Komme- Kpurepuu
XapaKTepu3yoLIHe ATTecTOBaH He arrecroBan
TECHIU C(bOle/lpOBaHHOCTL KOMIICTCHIIUH OLICHUBAHUS

YK-1 3HAThH (yHAaMeHTanbHbIe | 3HAHHE OCHOBHBIX JlaHBI OTBETHI Ha JlaHBI OTBETHI Ha
OCHOBBI BBICIICHl MaTeMaTHKH,|TEOPETHYECKUX OOJNBIINHCTBO MEHee YeM IO0JIOBUHY
BKJIIOYast aireOpy, reomMerputo,|(akToB (Ha OcHOBE TEOPETUYECKUX TEOPETUYECKUX
MaTeMaTHYeCKHi aHaJIM3, | TeCTHpOBaHUS WK BOIIPOCOB B TECT€ U | BOIIPOCOB B TECTE U
TEOPUIO BEPOSTHOCTEMH u|ompoca) (unn) ompoce. (unm) ompoce.
OCHOBBI MaTeMaTHYecKoi
CTAaTHCTHKH, HEOOXOAUMBIC IS
aHaIM3a 33/1a4, BOSHUKAIOIINX B
MPaKTHIECKON ACSTETHHOCTH
YMETb camocrosTenbHo |Mcnonb3oBanue [Iponemoncrpuposano |He
HaXOIHUTh MaTeMaTHYeCKH | TaHHBIX 3aJa4uil ISl | yMEHHE IPaBWIbHO |MPOAEMOHCTPHPOBAHO
ammapar, —coJep)kamuiics — B|BBIOOpa METOJOB €¢ BBIOMpATh METOABI |yMEHHE BBHIOMPATh
JIUTepaType IO CTPOUTENBHBIM [pemeHus (Ha OCHOBE penieHus 3ana4d METO/IBI PEIICHHS
HayKaM, u KPUTHUYECKH | TECTUPOBAHUS HITH 3a7a4
aHAIM3UPOBaTh WH(OPMAIUIO, |peLICHUs
HEOOXOMMMYIO Uil PELICHHs |CTaHAapTHHIX 3a/1a4)
MOCTaBJIECHHOU 3aJ1a4uu,
paccMaTpuBaTh pas3iuuHbIe
BapUAHTLI peuieHussa 3aJa4du,
OLICHWBAs MX JOCTOMHCTBA W
HEJJOCTATKH
BIIIETh nepBUYHbIMH | Mcrionb3oBanme Pemenne Pemmenne
HaBbIKAMHA HCTIOJIb30BAHMSA | TEOPETHIECKUX OOJIBIIMHCTBA OoJIBIINHCTBA
MaTeMaTHYECKOTO anmapara|(haKToB I TIPEAJIOKEHHBIX 3aJ1ay [[TPeAIoKEHHbIX 3a/1a4
JUIT  BBIPAOOTKH ~ CHCTEMHOTO|pEIIeHus pa3iuyHbIX [ TOBEIEHO JI0 KOHIA. |HE IOBEAEHO /10
MOAX0/a K pemieHuto[3ana4 (Ha OCHOBE [Moxyuens koH1a. OTBeTH HA
MOCTaBJIEHHBIX 3a/1a4 pemeHuns NPaBHJIbHBIE OTBETHl |HEKOTOPBIE 3a/1a91

CTaH/IapPTHBIX 3a/1a4) OIMUOOYHBI.
OIIK-1 3HaTh (pyHIaMEHTAaJIbHEIC 3HaHUe OCHOBHBIX JlaHbl OTBETHI Ha JlaHbl OTBETHI Ha

OCHOBBI BBICIIIEH MaTEMaTHKH,
HEOOXOTUMBIE [T N3yUEHHS
TEOPETUIECKUX OCHOB
€CTECTBEHHBIX M TEXHUIECKHUX
HayK

TEOPETUYECKUX
(axToB (Ha OCHOBE
TECTUPOBAHUSA UIIU
ompoca)

OOJIBIIMHCTBO
TEOPETUIECKUX
BOIPOCOB B TECTE U
(mwnn) ompoce.

MECHEC YEM IIOJIOBUHY
TEOPETUYECKUX
BOTIPOCOB B TECTE U
(un) ompoce.

yMeTb 00OOCHOBBIBATh Oa30BbIE
MPUHITAIBI PEIICHHS
npodeccroHaNBHBIX 3a/1a4 C
MOMOIIBI0 MATEMaTHYECKOT O
anmnapara

Hcnoab3oBanne
JAHHBIX 3aJ1a4d JJIs
BEIOOpA METOJIOB €€
peuieHus (Ha OCHOBE
TECTUPOBAHUS WIH

[IponemoncTpupoBaHO
YMEHHE MPaBUILHO
BEIOUPATH METOJIBI

peleHus 3aaa4d

He
MIPOJIEMOHCTPUPOBAHO
YMEHHUE BRIOMPATh
METO/Ibl pEelIeHHUS
3a71a4

peuieHus
CTaHIAPTHBIX 3a]1a4)
BIIaJIETh METOJIAMH Hcnons3oBanue Pemenne Pemenue
HCIIOJIb30BaHUS TEOPETUUECKUX OOJILIINHCTBA OOJILIIMHCTBA
MaTeMaTHYECKOTO ariapara (daxToB miIs MPEJUIOKEHHBIX 3a]1a4 |IIpeII0KESHHBIX 3a/1a4

JUTSL pELIEHNs 3a/1ad,
BO3HHKAKOIIIUX B CTpOHTeHBHOﬁ
oTpaciu

PEIICHUsI Pa3InIHbIX
3a/1a4 (Ha OCHOBE
penieHus
CTaH/IapPTHBIX 3a/1a4)

JIOBEZICHO JI0 KOHIIA.
[Tomnyuenst
MIPaBUIIBHBIE OTBETHI

HE JIOBEIEHO 0
koHma. OTBeTsl HA
HEKOTOPBIC 3a]JIauH
OMIMOOYHEI.

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynpTaThl MpOMEXYTOYHOTO KOHTPOJS 3HAHMK oueHuBatorcs B 1, 2, 3

cemecTpe JJisi OUHOM (hopMbl 00YUEHHS TI0 YETHIPEXOAJITLHOM CHCTEME:
«OTJIIMYHO;




«XOPOUIO»,

«KYOOBJICTBOPHUTCIIBHO» |
«HCYOOBJICTBOPUTCIIBHO)).

Pe3yabTaThl 00y4eHms,

Komme- XapaKTepu3youue Kpurepuu
Tenmust c q)‘l: pyH pl:m ;’nnTch OHEHHBEHHH OTan4yHO Xopomo Ynosa. Heynosu.
KOMIIETEHIIUH

VYK-1 |3Hatp ¢Qynmamenrtanpubie|3Hanne ocHOBHBIX | [lommerit | [lomHsrit otBer | OTBET Ha OMUH Her
OCHOBBI BEICIIICH | TEOPETHIECKUX OTBET Ha Ha OIIMH U3 | BOIIPOC W3 JIBYX | MPaBHIBHBIX
MaTEeMaTHKH, BKITIOYast [pakTOB (HA OCHOBE oba BOTIPOCOB H OTBETOB
anrebpy, TEOMETPHIO, [ IBYX BOIIPOCOB BOTIPOCHI YaCTUYHBIH
MaTeMaTHYECKUI  aHaJN3, [9K3aMEHAI[IOHHOTO OTBET Ha
TEOpUI0 BEPOSITHOCTEH U |Oumera) BTOPOH BOMPOC
OCHOBBI ~ MaTeMaTH4eCKOU
CTaTUCTHKH, HEOOXOJMMEIC
Ui aHaim3a 3amad,

BO3HUKAIOIIHNX B
MPaKTUYECKOU
JIESITETHHOCTH
YMETb CaMOCTOATENBHO Hcnonb3oBanue IIpaBunsHo | Ilpogemonctp | IIponemonctp Hesepnblit
HaXOJIUTh MATEMAaTUICCKUH |TaHHBIX 3a1a4l BEIOpaH HpOBaH HpOBaH BEPHEI |BEIOOp MeTOAA
ammapar, cofepiKaIiniics B |11 BEIOopa METOZ |BEpHBIN BBIOOP| BBIOOp METOZA |peIIeHHs BeeX
JUTEpAType 110 METOIOB €¢ pemeHns MeToaa pelIeHus TOIBKO 3amaq
CTPOWTENBHBIM HayKaM, I |peleHus (Ha 3amad pemeHns OJTHOW 3a7a4u
KPUTHICCKH aHATTM3UPOBATH |OCHOBE JIBYX 3a/1a4 OJTHOM 3a71a4u
uHdopmanuio, 9K3aMEHAIIMOHHOTO Y 4YaCTUIHO
HEOOXOIUMYIO ISt Ouera) yKazaH X0
pelIeHHUs TOCTaBIEHHOM penieHus
3aJla4d, paccMaTpuBaTh BTOpOi1
pa3IUYHbIE BApUAHTHI
pelIeHus 3a/1a4u, OIICHUBAs
UX JOCTOMHCTBA U
HEJIOCTAaTKU
BJIa/IETh IEPBUYHBIMHU Ucnonb3oBanue 3agaun IIponemonctp | IlpogemoHcTp 3agaun He
HaBBIKAMU HCIIONF30BAHUS  |TEOPETHUESCKIX pelIeHBI B HpOBaH HUpOBaH BEPHBII pelIeHbI
MaTeMaTHYECKOTO ammapara |(pakToB s TTOJTHOM BEPHBIA X0 | XOI peleHHs
JUTSL BEIPAOOTKH pemeHus o0BeMe U | pelIeHns BceX | TONBKO OTHOM
CHUCTEMHOT'0 TIOAX0/1a K pa3IMYHbIX 33124 | MOJMYYEHH | 3amad, HO He 3a1a9u
PEIICHHIO MTOCTABICHHBIX  |(HA OCHOBE IBYX BEpHEIC mory4eH(bI)
3a7a4 3a7a4 OTBETHl | BEpHBIA OTBET
9K3aMEHAIlMOHHOTO
Owmrera )

OIIK-1 [3HaTh pyHnamenTansHbie  |3HaHue ocHOBHBIX | Ilomubiii | I[TomHblif oTBeT | OTBET Ha OAWH Her
OCHOBBI BBICHICH TEOPETUIECKUX OTBET Ha Ha OJIMH U3 | BOIPOC U3 ABYX | MPaBHILHBIX
MaTeMaTHKH, Heo0XoauMbIe |(pakToB (Ha OCHOBE oba BOIIPOCOB U OTBETOB
JUTSL H3YYESHUS JIBYX BOIIPOCOB BOTIPOCHI YaCTHYHBIN
TEOPETUYECKUX OCHOB 9K3aMEHAILIHOHHOTO OTBET Ha
€CTECTBEHHBIX U Omera) BTOPOH BONPOC
TEXHUUYECKHUX HAYK
yMeTb 000CHOBBIBATh Hcnons3oBanue Ipasunsao | IIpogemonctp | Ilpogemonctp | Hesephsiit
0a30BbIC MTPHUHITUITEI JIAaHHBIX 331241 BEIOpaH HpOBaH HpPOBaH BEPHEII |BEIOOp MeTONA
pelieHus JUTs BEIOOpa METOJI |BEpHBIN BBIOOP| BBIOOP METOJA |peIIeHHs BCeX
NpoQeCCUOHANBHBIX 331a4  [METOJIOB e¢ penieHus MeTo/1a peLIeHus TOJIbKO 3a/1a4
C IOMOIIbIO pemeHus (Ha 3a1a4y pelieHus OJIHOM 3a7auu
MaTEeMaTHYECKOT0 ammapara|0CHOBE JIBYX 3a/1a4 OJTHOM 3a7a4u

9K3aMEHAIIHOHHOT O 1 9aCTHYHO
owmrera) yKa3aH XO
pemeHns
BTOpOH
BJIAJIETh METOAAMHU Ucnons3zoBanue 3amaun | [Ipomemonctp | IIpomemMoHCTp 3amayu He
WCTIOIb30BaHUS TEOPETHIECKUX pereHs! B HpOBaH HUpOBaH BEPHBII pereHbI
MaTEeMaTHYECKOro anmapara |(pakToB is MIOJIHOM BEpHBIN X0 | Xox pemieHus




JUISL pellieHus 3a/1ad, peueHus o0beMe U | peleHust BCeX | TONBKO OJHOM
BO3HUKAIOIUX B pa3NMYHbIX 3a/1a4 | moJydYeHsl | 3anad, HO HE 3a7a4u
npodecCHOHaATBHOM (Ha ocHOBE OBYX BEpHEIC oIy 4eH(bI)
JeATEeIbHOCTH 3amaq OTBETHl | BEpHBIH OTBET
9K3aMEHAIIMOHHOTO
Owmrera )

7.2 IlpumepHbId MepeYeHb  OLEHOYHBLIX CpeacTB  (THIOBBIE
KOHTPOJIbHbIC 33/laHMSl UJIM HHbIE MATEPHAJIbI, HEOOXOAMMbIE JJI OUECHKU
3HAHUM, YMEHUI, HABBIKOB U (MJIN) ONbITA eATeILHOCTH)

7.2.1 IlpuMepHbIii TmepeYeHb 3aJaHUM I TNOATOTOBKH K
TEeCTHPOBAHUIO

— a
— _ _ 5b-<
1. Jlanbl BEKTOPHI a= (3' _9), b= (_ 3 6), TOrJa KOOpAUHATHI BEKTOpa 3
paBHHI ...
1 (-16;33) 3. (16,-47)
o (-46;31) 4 (-16;27)
2. CxansipHOe NPOU3BEACHUE BEKTOPOB a= (_l; t) n b= (t; 0) YIOBJIECTBOPSIET

nepaenctBy a-D<1 npy npyx 3HaueHusax mapamerpa t, paBHBIX ...
1.1 3. -2
2. 0 4, -3
3. Touka M c gekapToBBIMH KoopauHaTamMu (2;2) WMeeT TMOJsSpHBIC
KOOPJWHATHI ...

o 3.
r=+2, p=—
7% r=2v2, p= z
4
. r=2 o= z
=212, p== 4, 4
4
2
4. VYpaBuenue * +y* =4y 4 B IOJIAPHBIX KOOPAUHATAX UMEET BUTI ...
1. 3.
pz = 4cos ¢ p=4sing
2. 4.
p? =4sing p =4cosg
5. Vpasuenne PSN?=b g nexaproseix KoopauHaTax MMeeT B ...
1. X+y=b 3.
: x> +y?=9
2. x=b 4. Y=b

6. [lonspHblit paguyc Touku A, n300pakKeHHOIN HAa PUCYHKE,



1.
A

5 y
3. 3 S 1.5
. | 3.7
7. 4. 25
8. [ - A
9.

paBeH ...

7. Ecnu Touka A3 4) _ Havyayio oTpe3ka AB m M(0;5) _ €ro cepeanHa, TO

CyMMa KOOpAMHAT TOYKH B paBHa ...

8. Touku AB; ), B(%;5) 151 C(12;5) ABJISIFOTCSL  ITOCIIEI0BATEIbHBIMU
BEpIIMHAMU Mapasuiesorpamma. Torga cymMMa KOOPAMHAT TOYKH II€pECEUCHUs
JIAArOHAJIEN paBHA ...

9. PacnonoxuTe 1o BO3pacTaHUIO JJIMHBI CTOpOoH TpeyronbHuka ABC, rue
A(2; -4), B(8; -2), C(3; -2).

10. ConoctaBbTe YpaBHEHHUAM MPSMBIX UX HA3BaHUSI.

1. 5
8x+4y+1=0 A) oOuiee ypaBHEHHE IPAMOL
X +1 2. 41 b) ypaBHeHue mpsMON € YIJIOBBIM
3 y__4 ko3 puirieHTOM

3. Y="X+5 B) kaHoHHYeckOe ypaBHEHHUE MPSIMOI

11. Cpean mpsimpix 17 2X+y=3=0 ", 4x+2y-6=0 Iy 4x-2y-6=0

l,: —4x+2y-3=0 NapajaaeIbHbIMU SIBJISTIOTCS ...

1. byl 3. byl
2. byl 4. byl
12. [psiMasi Ha IUIOCKOCTH 3amaHa ypaBHenumem 2Y ~8X+11=0_ Torpa
HapajuIeIbHBIMU K HEM ABJISAIOTCS TPSAMEIE . ..
1. 4x-y+5=0 3. 4x+y-9=0
2. 4.
3y-12x+7=0 3y+12x-13=0

1

2 2 _ D
S A U KpuBu3Ha R BCroay

13. Eciiu R — paguyc okpykHOCTH

paBHa ...
1. 3 3.9
1 1
2.9 4. 3
2 2
14. Paguyc OKpY)KHOCTH, 3a[aHHOH ypaBHeHmem X Y —2X+2y—-7=0
paBeH ...

1. 3 3. 7



2. 7 4. 9
4x* —25y* =100

15. JInmHa MHUMO# OCH THUIIEPOOJIbI paBHA ...
1. 25 3. 10
2. 2 4, 4
16. ComocTaBbTe YpaBHCHUSM JTUHUHN UX Ha3BAHUS
1.
A
(x+6) +(y—2f =64 ) OKpYXHOCTb
o X’ +4y=16 b) runepbona
3. X +4y*=4 B) mapaboina
2 2
x>y
2
4 9 9 I') smmumc

17. YcTtaHOBHTE COOTBETCTBHE MCXKAY YPAaBHCHUCM INNIOCKOCTH M TOYKAMH,
KOTOPLBIC JICKAT B OTHUX IINIOCKOCTAX

1. 7x—y—z-3=0 A) (—2;0;0)
2 X+2y+z-5=0 B) (O;O;O)
3. y+z-3x+2=0 B) (1;2;2)
4. 3y+z-9x=0 I L 0;2)
) (2;1;2)

7.2.2 TlpumepHblii nepevyeHb 3aJaHMH Ui PpelleHUs] CTAHAAPTHBIX
3aga4
«IIpenenpl 1 IPOU3BOAHBIEY.
I. PackpbITh HEONIPEAETIEHHOCTH HE MOJIb3YACHh NpaBuioM Jlonuras.

3_ 2 1 _ x-1
a) lim 20X %Ox 118 . 6) Iim«/x 1 2; B) lim 4tg3x 1) .m(ZX 1) .
x->» 11X —5X° +8x° +3 x5 x-5§ x=0 X —15x xonl 2X+5

I1. HaiiTu npou3BoAHbIE Y, JAHHBIX (DYHKIIHIA.

a)y=(x* +1)4arcsinx—lnx/1—x3 ; 0) y=(x* +1)°052J;; B) {

X=t—t?

NN

r) y’tgx =sin3y.
«TexHrka UHTErPUPOBAHHUSY.

1) x—1
o*.2) '[a\/2x2 +4x-3

2
dx. 6) [ XQS’; 20 iy
+

dx
5-COSX

0 J.x3+ln_(x—

X dx.3)szsin5xdx.4)j

9 ) 7 o

«duddepennmanpupie ypaBHEHUD.
|. Haiimu ob6wee pewenue oughghepenyuanvhvix ypasueHuii.



!

Yy
X
Il. Pewuumo 3a0auu Kowwu.

y

1) y'=sin +1.2) y"+9y=sin3x.3) y"—=—=0.
X X

y' =5y +6y=x"+1,

4) xy'+vy=Inx, =1.5
) y y y‘le ) y‘x:O - 0’ y"x:O =1

7.2.3 TlpumepHblii mepeyeHb 3aJaHUNH IJIs1 pellleHUs] NMPUKIATHBIX
3ajga4

«AHaJTUTHUYECKas TEOMETPHsI U BEKTOPHAsI anreopay.

|. JlaHbl KOOpAMHATHI BepIIMH AABC :
A(-3; -3), B(-3; 6), C(4; 4).
Coenamwv yepmeosic.
Haiimu: 1) ypaBuenue menuansl AD u e€ nuny,
2) ypaBHeHue BbICOTH AE,
3) nuny Beicothl AE (paccrosinue ot T.A a0 nipsimoit BC),
4) yroa Mexay MeIUaHOM U BBICOTOM.
I1. Jansl koopauHatel BepiuH nmupamuisi ABCD:
A(5; -1; 3), B(-1; 5; 3), C(3; 5; 1), D(-2; —7; -5).
Hauimu:
1) yron mexny pedpamu AB u AC,
2) nnowmans rpanu ABC,
3) 00beM nUupaMubl,
4) ypaBuenue miockoctu ABC,
5) ypaBnenue BoicoThl DE, onymennoit u3 1.D Ha rpans ABC,
6) nuny BbicoThl DE (paccrosiaue ot T.D 10 mtockoctu ABC),
7) Touky nepeceueHus BeicoThl DE ¢ rpansio ABC.

«HpI/IHO)KeHI/IH OIIPCACIICHHOI'O HHTCTpaIa».

1) Beraucnuth miomiaab miockoi Gurypsl, orpaHUYCHHON CIEAYIOIUMHU
2

: 2 X
JUHUSIMU: Y =X, Y= > y =2X. Cnenarb 4epTeK.

2) BeruucauTs mioniaab miockoi GUrypel, OrpaHUYEHHON CIIEAYIOMMMHI

x = 3t
JIMHUSIMU 3 OSth/g.
y=3t—t
3) Haiitu jymuHy Ayru TUHUM Y = X\/; , OTCEYEHHOU MPSIMOU Y = \/g X.
4) Beruncauth 00BEM TeNa, MOTYYEHHOTO BpalieHneM Bokpyr ocu OX ¢urypsl,

OrpaHMUeHHOI nuHMel: Y =Sin’ X (0 <x< 7z) :

«Teopus BeposiTHOCTENY.
1) Cpenn 20 »sK3aMEeHAIMOHHBIX OWJIETOB 5 coaepXk aT JIErKHUE BOIPOCHI.
Onpenenutb BEPOSTHOCTH TOTO, YTO IEPBBIE YETHIPE JK3AMEHYIOIIMXCS HE



BBITSIHYT HU OJHOT'O JIETKOTO OUJIeTa.

2) JlBa crpenka JOJDKHBI BBIIIOJIHUTH HOPMY MacTepa cropTa. BeposTHOCTB
TOr'0, UYTO HOPMY BBIINIOJIHUT NIEPBBIM CTpesok, paBHa 0,95, a Bropoii - 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO HOPMY BBIIIOJHUT TOJIBKO OJHH CTPENOK.

3) Tpu aBTOMaTa M3rOTOBIIAIOT JETANM, KOTOpPbIE MOCTYNAIOT HAa KOHBEWeEp.
IIpou3BOAUTENILHOCTH NIEPBOTO, BTOPOTO U TPETHETO aBTOMATOB COOTHOCSTCS KaK
3:7:8. BeposITHOCTB TOTO, YTO ACTAJIb U3TOTOBJIEHA IEPBBIM aBTOMATOM OTINYHOTO
kauectBa 0,94, g BTOPOrO MW TPEThEr0 aBTOMATOB ATH BEPOSITHOCTU
cootBeTcTBeHHO paBHbl 0,91 u 0,89. HaillTu BEpOATHOCTH TOrO, YTO HayJaady
B3s51Tas C KOHBeWepa AeTallb OyJIeT OTJIMYHOIO KayecTBa.

4) dano:

3 |5 7 19 11
020 |03|01]|01
3

Haiitu M (2X —6), D(2X -6), o(X).
5) JlaHo:
0, X<2

F()=1(x-2)%, 2<x<3
1, Xx>3

Haittu f(x), P (2< X <5/2), M(X).

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB /ISl MOATOTOBKHU K 3a4eTy
1-if cemecTp (3a4eT ¢ OI[eHKO)

1. Ompenenurenu 2-ro, 3-ro U N-To mopsiikoB. CrocoObl MX BBIYUCICHUS U
CBOMCTBA.

2. CucreMbl TUHEHHBIX anreOpandeckux ypaBHeHUI. OCHOBHBIC OTPECIICHUSI.

Pemenne cucreM JHMHEHHBIX alreOpavyecKuxX YpPaBHEHHUW METOJIOM

Kpamepa.

Pemienne cucteM JTUHEHHBIX anreOpandeckux ypaBHeHU MmeTosioM ["aycca.

BekTopbl. OCHOBHBIE ONPEIEIICHUS U OHSTHUS.

JIunenHble onepanuu Haa BekTopamu. VX cBoucTBa.

[Ipoekuus BEKTOpa Ha OCh U HAa BEKTOP.

Paznoxenne BekTopa 1o opraM KOOPJIAUHATHBIX OCEH.

. Jnnna Bekropa. Hanpasnsroniye KOCUHYCHI.

10 JlelicTBHS HAJl BEKTOPAMU, 3aJaHHBIMH IIPOCKLIUSMH.

11.CxangpHoe mpou3BeICHUE BEKTOPOB: ONPEACICHNUE, CBOWCTBA, BEIUMCICHUE
B JICKAPTOBBIX KOOPJIMHATAX, ITPUIIOKEHHUS.

12.BekTopHOE MPOU3BEACHUE BEKTOPOB: ONpEesIeHNuE, CBOMCTBA, BHIYUCIICHUE
B JIEKapPTOBBIX KOOPANHATAX, IPHUIIOKEHHUS.

13.CmemianHoe  TpOW3BEACHUE  BEKTOPOB:  OMNpE/AeNieHHWe,  CBOICTBA,
BBIYMCJIEHUE B IEKAPTOBBIX KOOPAMHATAX, TPUIIOKEHHUS.

14 TTpsimoyroJibHasi cUcTeMa KOOpPAMHAT Ha MJIOCKOCTU. YpaBHEHHE JIMHUU B
JIEKapTOBOM CUCTEME KOOPAUHAT.

w

©ooN O A



15.0cHOBHBIE MPUIOKEHUS METOJIa KOOPAMHAT HA IJIOCKOCTH: PACCTOSHHE
MEXIy JBYMSI TOUKaMU; JeJIEHUE OTpe3Ka B JAaHHOM OTHOIICHHH.

16.[Tonsspuas cucrtema koopauHat. Ee CBs3b C JeKapTOBOM CHCTEMOM
KOOpJIMHAT. Y paBHEHUE JIMHUM B MOJSIPHON CUCTEME KOOPIMHAT.

17.1IpeoOpa3zoBaHue cUCTeMbl KoopauHAT. IlapamienbHbIi TEpeHoC ocei
KoopauHat. [ToBopoT oceil KoopaUHAT.

18.Pa3nuuHblie BBl ypaBHEHUH MPAMON Ha TUIOCKOCTH.

19.VYron mexay npsMbIMU. Y CJIOBUS NapauIeIbHOCTH U MEPIECHANKYIIPHOCTH
psAMBIX. PaccTossHME OT TOYKH 10 IPSIMOM.

20.KpuBsie Broporo nopsiaka. OKpy«HOCTb.

21.KpuBble BTOPOTO MOPsAIKA. DIUIUIIC.

22 KpuBbie BToporo nopsiaka. ['unepoona.

23.Kpussie Broporo nopsiaka. [lapabona.

24.YpaBHeHMs] KPUBBIX BTOpPOrOo MOpsiAKAa €  OCSAMH  CHUMMETpUH,
napaJyIeIbHbIMA KOOPJAUHATHBIM OCSIM.

25.001mee ypaBHEHHE KpUBOHl BTOporo mopsnaka. IIpuBenenue ypaBHEHMs K
KaHOHUYECKOMY BHUY.

26.Pa3nuyHble BUAbl ypaBHEHUH MIIOCKOCTH B IPOCTPAHCTBE.

27.Yron MEXIY IJIOCKOCTSIMH. VYcnoBus [apaJuIeIbHOCTH "
NEPHEHANKYJIIPHOCTH JIBYX IUIOCKOCTEH. PaccTosHMe OT TOYKM 110
IJIOCKOCTH.

28.Ilpsimast muHMUS B TIpOCTpaHcTBe. Pa3nuuHble BHIBI ypaBHEHUH NPSIMON B
MPOCTPAHCTBE.

29.Yronm MeXay MpsSMBIMA B TPOCTPAHCTBE. YCJIOBHS IMapauICILHOCTH U
NEPHEHANKYJIAPHOCTH MPSAMBIX. Y CIOBHE, TP KOTOPOM JIBE MPSIMBIE JIEKAT
B OJJHOM TJIOCKOCTH.

30.Yron wmexay npsSMOM U TUUIOCKOCTBIO. YCIOBUSA TMapauieIbHOCTH U
MEPIIEHAUKYJISIPHOCTH NIPSMOW U IIOCKOCTH. TOUYKa mepecedeHus npsMou ¢
IIJIOCKOCTBIO. Y CIIOBUE IPUHAUIEKHOCTH IPSIMOM TUIOCKOCTH.

31.IToBepxHOCTH BTOpOTO MOpsiaKa. [{umuHapryeckre moBepXHOCTH.

32.1ToBepxHocTu BparieHusi. KoHndeckre moBepXHOCTH.

33.Meton ceuenui. KaHoHMYecKHWe YypaBHEHHSI TMOBEPXHOCTEH BTOPOTO
HOPSIKA: AIUTUIICOU], KOHYC, TUIIEpOOIOU bl U TApaOOIOHIbI.

34.OneMeHTbl  TEOPUM MHOXECTB. YHCIOBbIE MHOXKecTBa. YHCIOBBIE
POMEKYTKUA. OKPECTHOCTh TOYKH.

35.®ynkuus. Ilonarue ¢ynkuuu. CrnocoOsl 3amanus ¢yHkuud. Hekotopbie
XapaKTEPUCTUKU  (PYHKIUU (YETHOCTb, HEYETHOCTh, MOHOTOHHOCTD,
OTPaHU4YEHHOCTb, IEPUOJIUYHOCTD).

36.00patHas u cnoxkHas ¢pyHkuuu. OCHOBHBIE 3JIEMEHTApHbIE (PYHKIUU U UX
rpaduku. DieMeHTapHas QyHKIHS.

37.YucnoBas nmocienoBarenbHOCTb. [Ipenen yncinoBoil mocienoBaTeIbHOCTH.

38.1Ipenen pyukuu B Touke. OTHOCTOPOHHUE TPEIEIHI.

39.1lpenen pyHKuMH MpH X —> 0. beckoHeuHo Oonbias QyHKIHS.

40.beckoneuno mainsie QyHkuuu. OrnpenenceHrue U OCHOBHbIE TeopeMbl. CBs3b
MeXIy (PYHKIHEH, ee MpeaesioM U OECKOHEUHO MaJioi (pyHKIMEH.



41.Teopembl 0 Tmpenenax CyMMbI, Pa3HOCTH, IPOU3BEIACHUUM U YaCTHOM
byukiuit. Teopema o npeene mMpoMeKyTOUYHON (QYHKITUH.

42.11lepBbIit 3amMedaTeIbHBIN TIPE/IeII.

43.BTopoii 3aMedaTeNbHBIN Mpeer.

44.CpaBHeHrEe OECKOHEYHO MalblX (YHKIMA. DKBUBAJICHTHbIE OECKOHEYHO
MaJjible PYHKIIMU U UX TPUMEHEHUE TIPU PACKPBITUH HEOIPEACICHHOCTEM.

45.HenpepsIBHOCTh (PYHKIIMU B TOUKE, B MHTEpBAJIC U HA OTPE3KE.

46.Knaccudukarus Touek pa3pbiBa GyHKIIAH.

47.0OcHOBHBIE TeOpeMbl O HempepbiBHBIX (yHKIUAX. CBoiicTBa (GyHKIUH,
HETPEPBIBHBIX HA OTPE3KE.

48.3amaun, TPUBOIAIIME K TOHSATUIO TMPOM3BOAHOM: 3alada O CKOPOCTH
MPSMOJIMHEWHOTO ABMXKEHUS TOUKH; 3a/1a4a O KacaTeJIbHOM K KPUBO.

49.0mpeneneHue  TPOW3BOJHOM, €€  MEXaHWYEeCKUd, (U3MYECKUHd U
r€OMETPUUECKUM CMBICII. Y PaBHEHUE KacaTeJIbHOM U HOPMAJIA K KPUBOM.

50.CBsi3p  MEXAy HENPephIBHOCTHIO M AU EpeHITUPYEeMOCThIO  (DYHKITUH.
Tabnuiia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

51.[1lpon3BojHasi CyMMBbl, Pa3HOCTH, MPOU3BEICHUS M YaCTHOrO (HYHKIIUM.
[TpousBoaHas CIOKHOM U 0OpaTHOMN PYHKITUH.

52. uddepenninpoBanre HESIBHBIX M TapaMeTPUUECKH 3aJlaHHBIX (YHKIUM.
Jlorapubmuueckoe  auddepenmupoanue.  [IpousBoaHble  BBICHIMX
NOPSAAKOB. MeXaHMYECKUN CMBICII IPOU3BOHON BTOPOTO MOPSAIKA.

53. Iuddepennman ¢GyHKIUA W €r0 TreoMeTpudeckuii cmbicia. OCHOBHBIE
TeopeMmbl 0 nuddepennuanax. Tabmuuma auddepenuumanos. [Ipumenenue
muddeperHnrana K NpuOJIMKEHHBIM BBIUUCICHUSM.

54.Teopemsl Pomisa, Ko u Jlarpanxa o auddepeHuupyeMbIx QyHKIUAX.

o0

. |0
S55.1IpaBuno Jlonurtanss najis pacKpbITUS HEOMPEACICHHOCTEH <{—¢, <—.
o0

PackpeiTHEe HEONTPEAETEHHOCTEN BUAA {O-oo}, {oo—oo}, {OO}, {ooo}, {1“)}.

56.Bo3pactanne u yObiBaHue (QyHKOHA. MakcMMyM W MHHUMYM (YHKITHI.
Hawnbombiniee 1 HauMeHbIee 3HaYeHUE (YHKITUN Ha OTPE3KeE.

57.BrimmykiiocTh M BOTHYTOCTH rpaduka Gynkiuu. Touku neperuoda.

58.AcumnToThl rpaduka Qynkuuu. OOmas cxema uccieAoBaHus QYHKIUU U
MOCTpoeHue rpaduka.

59.®opmyna Teinopa mjis MHOTOUYJIEHA W JJIS TMPOU3BOJIBHOW (DYHKIIUU.
®opmyna MaknopeHa.

7.2.5 IlpumepHbIii NepevyeHb 3a1aHUI VIS NOATOTOBKE K IK3aMeHYy

2-i1 cemecTp (IK3aMeH)

1. Tonsitue GpyHKUUU OBYX MepeMeHHbIX. OCHOBHBIE ONPEIEICHHUS.

2. IlonHoe m 4acTHble mpupanieHus YHKIUU JBYX MEepeMeHHbIX. YacTHbie
IIPOU3BOIHBIE NIEPBOTO MOPSIKA.

3. YacTHble TPOU3BOAHBIC BBICIINX MTOPSIKOB.
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[onueiit uddepenman GyHKIUN IBYX MEPEMEHHBIX.

KacarenbHast IJI0CKOCTh M1 HOPMaJIb K TOBEPXHOCTH.

6. OxctpeMyMm (yHKIUM JBYX HepeMeHHbIX. HeoOxonuMmele M JOCTaTOUYHBIE
YCIIOBUS SKCTPEMYyMa.

7. HambGonpiiee W HauMeHbllee 3HaueHUs (YHKUUU ABYX IEPEMEHHBIX B

3aMKHYTOH 00JsacTu.

[Tpou3BoHas O HanpaBieHUIO. ['palieHT PYHKIIMH U €ro CBOMCTBA.

9. Kommiekcapie  ymcma.  OcHoBHbIE — ompexaeneHus.  M3o0paxkenue
KOMILJIEKCHBIX YHCEJl Ha MIIOCKOCTH.

10.Mozaynp ¥ apryMeHT KOMIUIEKCHOTrO yuciia. DopMbl 3aMucu KOMIIEKCHOTO
yucna. @opmyna Ditepa.

11./lpo6bHO0 — pauuoHanbHble ¢yHKUMUA. IlpencraBieHue HeNpaBUIbHON
palMoOHaNbHONW APOOM B BUJAE CYMMBI LIEJION YacTU M MPAaBWIBHOU APOOH.
[IpencraBieHne mnpaBUIBLHOW palMOHAIBHOW JpOoOM B BHJE CYMMBbI
npocTeimux 1podeit. Meron HeonpeaeaeHHbIX KO3()PHUIEHTOB.

12.IlepBooOpa3Hasi GyHKUNU U HEONPEACIEHHBIM UHTErpajl, UX ONpEesICHUE U
cBoiicTBa. Tabnuia HeonpeIeIeHHBIX HHTETPAJIOB.

13.3aMeHa MEepeMEHHONM W WHTETPUPOBAHUE IO YACTSAIM B HEONPEIEICHHOM
UHTErpaie.

14 .VluTterpupoBaHue BbIpa)KEHUHN, 3aBUCSALINX OT KBaJAPATHOTO TPEXUIICHA.

15.MHTerpupoBaHue palMoOHaIbHbBIX (DYHKIIHIA.

16.1aTerpupoBaHie =~ HEKOTOPBIX  TPUTOHOMETPHUYECKHX  BBIPAKCHHIA.
VYHuBepcanbHas TPUrOHOMETPpUYECKAs TIOJICTAHOBKA.

17.nTerpupoBanue HMppalMOHANbHBIX BbIpakeHU. [poOHO — nuHeiHas
MOJ/ICTAHOBKA.

18.«Hebepymuecs» HHTETpaIbl.

19.3amaun, npuBoOAIIKE K MOHATHIO OMPEICIIEHHOTO HHTErpaa.

20.Omnpenenenne onpeaeeHHOro HHTerpana.

21.®opmyna Herotona — Jleitonuna.

22.CpoiicTBa ompeneneHHOTO uWHTerpana. OnpeneneHHblid  HUHTETpal ¢
NEPEMEHHBIM BEPXHUM ITPEAEIIOM.

23.MnTerpupoBaHue MO YacTIM M 3aMEHAa MEPEeMEHHON B ONpeAesIeHHOM
UHTErpale.

24.HecoOCTBEHHBIC UHTETPAJIbI C OECKOHEUHBIMU TIpe/iesiaMHu (HECOOCTBEHHBIC
uHTerpansl | pona). HecoOcTBeHHbIE MHTETpajbl OT pa3pbIBHBIX (DYHKIUI
(necoOcTtBenHble uHTEerpaisl Il pona).

25.Bpruncnenue mionaam miockoil Gurypsl B 1I€KapTOBBIX KOOPAMHATAX.

26.Bpruncnenue mionaam miockoi Gurypsl B MOJSPHBIX KOOPIUHATAX.

27.Bpluncnenue IJIUHBI JYTH TUIOCKOW KPUBOM B JIEKapTOBBIX U B MOJISIPHBIX
KOOpJIMHATAX.

28.Brrunicnenne ob6beMa Tela MO HW3BECTHBIM IUIOIIAJSAM MapajlieabHbBIX
nornepevHbIX ceueHnii. O0beM Tenna BpaIieHuUs.

29.0npeneneHne JBOMHOrO HHTErpaia U ero CBOMCTBA.

30.'eomeTpuueckuii 1 PU3NIECKUI CMBICI JBOMHOIO HHTETpaa.

31.I1paBunbHbIE 007aCTU HA MIOCKOCTU. BhIuncieHne ABOWHOTO MHTErpajia B
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JIEKapTOBBIX KOOPAMHATAX.

32.3aMeHa TEpEeMEHHbIX B JBOWHOM HHTerpajie. Bbruncienue IBONHOTrO
MHTETpaJla B NOJSIPHBIX KOOPIMHATAX.

33.I1punoxenus JIBOMHBIX UHTETPaJIOB: BBIUHCJICHHE o0bema
WIMHIPUYECKOTO TeNa U IJIOLAAN TIOCKON (PUTYypbl; HAXOKIECHUE MACCHI,
CTaTUYECKUX MOMEHTOB, KOOPJUHAT LIEHTPA TSKECTH U MOMEHTOB MHEPLIUU
TOHKOM IJIACTUHKH.

34.0OmnpeneneHne U CBOMCTBA KPUBOJIMHEWHBIX HHTETpaioB | poxa.

35.Brruncnenue u NpuIoKeHNs KPUBOJIMHEHHBIX HHTETpaioB | pona.

36.0mpeneneHne U CBOMCTBA KPUBOIMHEWHBIX HHTErpanioB |l pona.

37.Brrancnenue KpUBOMHEHHBIX HHTETpasioB |l pona.

38.Dopmyna Octporpajckoro - ['puHa.

39.IIpunoxxkenns KpUBOJIMHEHHBIX HHTETpaioB |l poxa.

3-if cemecTp (3K3aMeH)

1. OOBIKHOBEHHBIE mugdepeHuranbHble YPaBHEHHS. OcHOBHBIE
OIIpe/ICIICHUS.
2. Ilpumepsl 3a1a4, npuBOAALIUX K JU(p(HepeHIIMATBHBIM YPaBHEHUSM.

3. Huddepenunanbiple  ypaBHeHMs nepBoro  mopsaka.  OCHOBHBIE

onpenenenusi.  3amaya  Komm.  Teopema  CyliecTBOBaHHS U

€AMHCTBEHHOCTH 3ana4n Kommn.

Juddepenunanbable ypaBHEHUS C pa3IesIIOIIMMUCS IEPEMEHHBIMU.

OnHopoansie AU QepeHnanbHbe YpaBHEHHUS IEPBOTO MOPsIKa.

Jluneiinple nuddepeHranbable ypaBHEHUs iepBoro nopsaka. Meron U.

bepnymnm.

7. Jluneiinple nudQepeHnraNbHbIe YpaBHEHHs MEPBOro mnopsaka. Meron
Jlarpan»xa (MeTo Bapualiy NPOU3BOJIbHON OCTOSIHHOM ).

8. Huddepenuuansasie ypaBHeHus 5. bepaymin.

9. VYpaBHeHHs B MONHBIX AU depeHnanax.

10.luddepennmanbabie  ypaBHEHUS BBICIIUX TOPAAKOB. OCHOBHBIC
onpenenenus.  3amadya  Komm.  Teopema — CymecTBOBaHHMS U
€MHCTBEHHOCTH 3afa4n Komn.

11.YpaBHeHUsT BTOPOro MOPSKA, JOMYCKAIOIIME IOHWKEHHE TMOPSIIKa.
Ypasrenns suna Y' = f(x), y'=f(xy'), y'=f(y.Y).

12.JIuneitHpie  oaHOpOIHbIE Au(depeHIanbHbIe YPAaBHEHUS BTOPOIO
nopsaka (JIOJY 1l). Onpenenenuss U OCHOBHBIC CBOMCTBA PEIICHUI
Jonay I

13.JIuneitHas 3aBUCMMOCTh W HE3aBUCUMOCTh (QYHKIUN. OmnpeaenuTtens
Bponckoro. CBoiicTBa onpeaenutens BpoHckoro.

14.Ctpyktypa obmero pemenus JJOAY 1.

15.JI04Y |l ¢ nocrosHHbIMH KO3(duIHeHTaMu. XapaKTepUCTHUECKOE
ypaBHeHue. O011ee penieHue.

16.Ctpyktypa  o0miero  pemieHus  JIMHEHHOTo HEOJTHOPOIHOTO
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nuddepeHIaTLHOTO ypaBHeHUs BToporo nopsaka (JIHIY II).

17.Hanoxenue pemennii JHIAY 1.

18.Pemenune JIHAY Il meToioM Bapuaiiuu mpou3BOJIbHBIX TOCTOSTHHBIX.

19.Pemienune JIHAY Il ¢ mocTtosHHbIMU KOA(DPHUIIMEHTAMU U CIICIIUATBLHOMN
MPABOU YaCThIO.

20.Cuctembl auddepeHuanbHbix ypaBHeHUH. (OCHOBHBIE OMpeeICHUS.
HNuTerpupoBanne HOPMaIbHBIX CUCTEM.

21.OnemeHThl KOMOMHATOPUKH. [lepecTaHOBKY, cCOUeTaHUS, pa3MEIICHUS.

22.Ilpenmer Teopuu BeposiTHOocTed. CiydaiiHble COOBITHS, OCHOBHBIC
OIpPEIECIICHHUS.

23.Kimaccudeckoe OMpeeieHHne BEPOSITHOCTA — CIIYYalHOTO  COOBITHS.
CBOMCTBA BEPOATHOCTEM.

24.CTaTUCTUYECKOE H  TEOMETPUUYECKOE ONPEICNICHUS  BEPOSTHOCTU
CIIy4aitHOTO COOBITHSI.

25.Anrebpa ciaydyallHbIX coObITHN. ClIOKEHHUE U YMHOXKEHHE CIydalHbIX
COOBITHI. 3aBUCHMbIC U HE3aBUCUMBIE COOBITHS. Y CIIOBHASI BEPOSITHOCTD.

26.TeopemMbl yMHOKEHHSI BEPOSATHOCTEH.

27.Teopembl CIIOKEHHSI BEPOSITHOCTEH. BEpoATHOCTh MOSBICHUS XOTS OBl
OJTHOTO COOBITHSI.

28.®opmyna nosHoi BeposaTHocTu. Dopmyna baiteca.

29.Cxema beprymm, dopmyna beprymmu, dopmyna [Tyaccona.

30.Cxema bepnymnu. JlokanpHast 1 MHTETpaibHas TeopeMbl Jlamaca.

31.Cnyuaiinas BennunHa. OCHOBHBIE OTNpEENCHUs. 3aKOH paclpeeieHus
JUCKPETHOM CIIy4ailHOM BEJIMYUHBI.

32.OyHKIMS pacrpeneieHus] AUCKPETHOW CIy4yallHOW BEJIMYMHBI U €€
CBONCTBA.

33.OyHKIMS pacrpeiesieHrdss HEMPepbhIBHOW CIy4yalHOW BEJIMYHUHBI U €€
CBOMCTBA.

34.OyHKIMS TNIOTHOCTA BEPOSITHOCTH M €€ CBOWCTBA.

35.Marematuueckoe OXXUJAHWUE JIUCKPETHOW CIydailHOW BEJMYUHBI.
CBolicTBa MaTEMaTHYECKOTO OXKHUaHUSI.

36.ducnepcust AMCKpPETHOM ciydaiiHON BeananHbl. CBOWCTBA TUCTIEPCHUH.

37.CpenHee KBaApaTUIECKOE OTKIOHCHHUE.

38.Marematuueckoe OXHUAAHHE, IUCIEPCUst U CpeAHEee KBaJpaTUUYECKOe
OTKJIOHEHUE HENPEPBIBHOM CIIYYaMHOW BEIIUYUHBI.

39.buHOMMANIbHOE pacnpeieSIeHUE CIIy4ailHON BETUYUHBI.

40.PaBHOMEpPHOE pacrnpe/iesieHue CIy9ailHON BeTUYUHBI.

41.TlokazarenbHOE pacrpeaesieHue Cay4yaiHON BETUYHHBI.

42.HopMmanbsHoe pacrnpenesieHue CIy4yailHON BEeJIMYUHBI.

43.ITpeameT MaTeMaTHICCKOM CTATHCTUKH. BHIOOPOUHBIN METO/I.

44 Bapuanmonnslii psn. [lonmuron, rucrorpamma, smnupuueckas (QyHKUIUsA
pacnpeneneHusl.

45.YucnoBble XapaKTEPUCTUKH BBIOOPKH.

46.CtaTucTUYeCKHE OLEHKH TMapameTpoB pactpenenacHus. OCHOBHBIC
TTOHSTHSL.



47.TouyeuHble OIIEHKU NapaMeTPOB pacHpeIeSICHHUS.

48.VlHTepBasIbHasl OIlEHKA IapaMeTpoB pacmpeneieHus. lloctpocHwme
JIOBEPHUTEIILHBIX HHTCPBAJIOB.
7.2.6. MeToauka  BBbICTABJIEHUSI OLEHKH TPH  NPOBeAEHUH

MPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH U 3a4eT C OLIEHKOW MPOBOJATCA MO OuieTaM, KaXKIbIi U3 KOTOPBIX
COIEPKUT 2 BOmpoca W ABe 3anauyu. Kaxnaplii NpaBUIIBHBIA OTBET HA BOIIPOC B
oumere omeHuBaeTcs B 2 Oamna, 3amada oneHuBaercsa B 0,5. MakcumanbHOE
KOJIMYECTBO HaOpaHHBIX OAJIIOB — 5.

1. Onenka «HeynoBieTBOPUTENBHO» CTABUTCS B Ciy4ae, €CIU CTYACHT
HaOpan He Oosee 2 0aioB.

2. OuneHka «YIOBIETBOPUTENBHO» CTABUTCS B CJIydae, €CIA CTYICHT
HaOpai ot 2,5 10 3 6aoB.

3. Onenka «Xopouio» CTaBUTCS B Cllydae, €ClId CTYJAeHT Habpan ot 3,5 1o
4,5 6aioB.

4. Ouenka «OTIUYHO» CTABUTCS, €CIU CTYJIEHT HaOpas ot 4,5 10 5 6aoB.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kontponupyemsie paseinsl Kon . | HaumeHnoBaHue onieHOYHOTO
Ne n/nn KOHTPOJIMPYEMOi
(TeMbl) IUCUHUIIIMHBI cpencraa
KOMIIETEHIHH
1 Bekrophnas u nunelinas anrebpa  [YK-1, OIIK-1 Tecr
Pemenne cranapTHBIX
3a1a4
3ayeT ¢ OIleHKOM
2 AHanuTHuyeckas reoMeTpus YK-1, OIIK-1 Tecr
Pemrenne cranapTHBIX
3a1a4
3ayeT ¢ OIleHKOM
3 BBenenne B  marematnueckuii| YK-1, OIIK-1 Tect
aHaJIN3 Pemienue cranaapTHBIX
3a1a4y
3a4eT ¢ OLICHKOU
4 HuddepenunansHoe wucuucnenue|YK-1, OIIK-1 Tect
(GyHKIMN OJTHON MepeMEHHOM Peurenne craHapTHBIX
3a/1a4y
3a4eT ¢ OLICHKOU
5 Huddepennmansuoe ucuncnenne |(YK-1, OITK-1 Tect
(GYHKIMN HECKOIBKUX Pemienue craHinapTHBIX U
MIEPEMEHHBIX MIPUKJIaIHBIX 3324
9K3aMEH
6 WuTerpanbHoe ucuucnenue|YK-1, OIIK-1 Tecr
GYyHKIMA OTHOM W HECKOJIBKUX Pemienue cranmapTHBIX U
MIEPEMEHHBIX MPUKIIAHBIX 337134
9K3aMEH
7 OOBIKHOBEHHEBIC VK-1, OIIK-1 Tect
nuddepeHnranbHble ypaBHEHUS PenieHue craHIapTHBIX U




MIPUKJIATHBIX 3a/1a4

JK3aMeH
8 Teopus BepositHocteir u ocHoBbI|YK-1, OINIK-1 Tect
MaTeMaTUYECKON CTaTUCTHKU Pemenue crannapTHbIX U
NPUKIATHBIX 3a7a4
JK3aMeH
9 (mammenoBanue TeMbl u3 pasaena |YK-1, OIIK-1 Tect, KOHTpOIBHAS paboTa,
5.1) 3alUTa J1adopaTOPHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY

IPOCKTY. ...
10 (mammenoBanue TeMbl u3 pasaena |YK-1, OIIK-1 Tect, KoHTpONIBHAS paboTa,
5.1) 3anIuTa J1abopaToOpHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY

POEKTY....
11 (mammenoBanue TeMbl u3 pazaena |YK-1, OIIK-1 Tect, koHTpOIBHAS paboTa,
5.1) 3aIIMTa Ja00paTOPHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
IPOCKTY. ...

7.3. MeToguyeckne MaTepUaJbl, ONpeAesiOliie TPoUeTyPbI
OlleHMBAHMS 3HAHUI, YMEeHM i, HABBIKOB U (MJI1H) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCYIIECTBISIETCS, JIMOO MpPU TOMOIIM KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHHUA, JTHUOO C WCIOIH30BAHUEM BBIJAHHBIX TECT-33JaHU Ha
OymaxkaoM Hocuteine. Bpems tectupoBanumst 30 MuH. 3aTeM OCYIIECTBISETCS
IpoBEepKa TecTa HK3aMEHATOPOM U BBICTABJISETCS OIIEHKA COTJIACHO METOJUKU
BBICTABJICHUS OIICHKH NP MPOBEACHUH ITPOMEKYTOUHOMN aTTeCTaIlUH.

Pemenne craHmapTHBIX 3amad  OCYIIECTBISCTCSA, JWOO TpPU TMOMOIIU
KOMIBIOTEPHOM CHUCTEMBI TECTHUPOBAHMS, JMOO C HCHOJB30BAaHUEM BbIJIAHHBIX
3ajay Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 muH. 3atem
OCYILIECTBIISIETCSl MPOBEpKa pEIIeHHUs 3a/ad 3K3aMEHAaTOPOM U BBICTABISETCS
OLIEHKA, COIJIACHO METOAMKH  BBICTaBJICHHUS OLICHKHM IPU  IPOBEIECHUU
IIPOMEKYTOYHOM aTTECTALNH.

Pemenune mnpukinaaHbIX 3a4ad  OCYIIECTBISETCS, JUOO TMpH MOMOIIU
KOMIBIOTEPHOM CHUCTEMBI TECTHPOBAHMS, JMOO C HCIOJB30BAaHHUEM BBIIAaHHBIX
3ajady Ha OymaxkHoMm Hocutene. Bpewms pemenuss 3amady 30 wmuH. 3atem
OCYIIIECTBIISIETCS TPOBEpKA pEIICHHUS 3a/ad 5K3aMEHATOPOM U BBICTABISETCS
OLICHKA, COTJIACHO METOJAMKH BBICTABICHHS OICHKHM TP  TMPOBEICHUHU
IPOMEKYTOUHOU aTTECTAIIHH.

8 YYEBHO METOANYECKOE U UHO®OPMALIMOHHOE
OBECHHEYEHUE JNCIUIIJINHDBI)
8.1 Ilepeuenb yueOHOIi JuUTepaTypbl, HEOOXOAUMOIl I OCBOEHUS
TUCHMILTHHBI
1. bexnemumier /[.B. Kypc ananutudeckoil reoMmeTpun 1 JIMHEWHON anreOpbl
[DnexTponHbI pecypc]: yueOHuK/ bexmemumeB J[.B.— DnekTpoH. TEKCTOBBIE




nanasie.— M.: DUSMATIIUT, 2007.— 312 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/12873 .— DBC «IPRbooksy, no mapoiro
2. I'ycak A.A. Matematuyeckuil aHanu3 u aud@epeHimraibHoe ypaBHEHHUE.
[Tpumepsl U 3amaun [DNEKTpOHHBIN pecypc]: yuebHoe mocobue/ I'ycak A.A.—

OnekTpoH. TekcToBble aaHHble.— MuHck: TerpaCuctemc, 2011.— 415 c.—
Pexxum poctyma: http://www.iprbookshop.ru/28122 .— 3BC «IPRbooks», mo
MapoJIto

3. bouapoB ILII. Teopuss BeposiTHOCTEH. MareMaTuyeckas CTaTUCTHKA
[OnexTponnsiii pecypc]/ bouapos ILII1., Ileunakua A.B.— DaeKTpoH. TEKCTOBBIC
nanaeie.— M.: OU3MATIIUT, 2005.— 296 c.— Pexum pgocrtyma:
http://www.iprbookshop.ru/25717 .— 3BC «IPRbooks», o mapoito

4. bepman I".H. COopHuK 3a/1a4 1o Kypcy mateMarudeckoro ananuza / I'.H.
bepman. — CII6. : TIpodeccus, 2005 r. — 432 c. (bubmmorexa BI'TY — 376 3k3.)

5. CenmaeB A. A. Teopus BepOSITHOCTEH W MaTeMaTU4yecKash CTATUCTHKA
[OnexTpoHHBIN pecypc]: yueOHoe mocoome / A. A. Cenaes, B. K. KaBepuna.-
BopoHnex: BOpOHEXKCKHMH  TOCYJAapCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIIbHBIN
yausepcuter, ObC  ACB, 2015. - 132 c¢. Pexum  pocrymna:
http://www.iprbookshop.ru/55060.html

6. Jlauko I1. E. Beiciias maremaTrKa B yIpaXHEHUAX U 3aa1a4ax: B2 4. Y. 1./
II. E. Haako, A. I'. IlonmoB, T. 4. KoxeBHukoBa.— M.: M3gaTenbCcKuii A0oM
«OHHUKC 21 Bek»: Mup u O6pazoBanue, 2008. — 368 c. (bubnunoreka BI'TY —
496 7Kk3.)

7. danko I1. E. Beicmas maremaTrKa B ynpakKHEHUIX U 3a1a4ax: B2 u. Y. 2. /
II. E. lanko, A. I'. IlomoB, T. 4. KoxeBHukoBa.— M.: M3nmarenbckuii aom
«OHHUKC 21 Bek»: Mup u O6pazoBanue, 2008. — 448 c. (bubnunoreka BI'TY —
195 9K3.)

8. JlementbeBa A.M. WuTerpanpHoe wucYUCIeHHE (YHKIUN OJHOU W
HECKOJBKMX TIEpeMEeHHBIX: yueOHoe mocobue / A.M. JlementbeBa, C.B.
Aprteimienko, B.A. IlonoBa; BopoHex. roc. apXuT.-CTPOUT. YH-T. - BOpoHEX,
2010. - 163 c. (bubmuorexa BI'TY — Dnexkrponnsie pecypcol: JlemenTtbeBa A.M.
HHTerpanbHoe ucuucjienne GyHKIMiA 0HOI M HECKOJIBKHUX NMepeMeHHbIX)

9. A. U. bapcykos. [ubdepennmansuoe ucuucienne QGyHKIUN, 3aTaHHBIX
AHAJTUTHYCCKH (SBHO) [DNeKTpOHHBIH pecypc]: yuebHoe mocodme / A. M.
bapcykos, B. 1. Psaxckux, A. A. CenaeB — DJEKTPOH. TEKCTOBBIE JaHHBIE.—
BopoHnex : BOpOHEXCKMI TOCyHapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
ynusepcurer, ObC  ACB, 2017. - 149 c¢. Pexum  pocrymna:
http://www.iprbookshop.ru/93314.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHI, HMCIOJb3yeMbIX NpPH
OCYLLIECTBJICHMH 00pa30BaTeJbHOI0 Npouecca Mo AUCHMUILIMHE, BKJIKOYAS
nepeYeHb  JIMIEH3HOHHOIO0  INPOrPaMMHOr0  ofecmedeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «AHTEepHeT», COBPEeMEHHBbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. KoHCynbTHpOBaHKE MOCPEACTBOM JIEKTPOHHBIN MTOYTHI.

2. Mcnonp30BaHKE MPE3EHTALMI Y TPOBEIECHUH JIEKIIMOHHBIX 3aHATUH.


http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717
http://www.iprbookshop.ru/55060.html
http://www.iprbookshop.ru/93314.html

3. Jl;ist paGoTHI B CETH PEKOMEHAYETCS UCIIOIh30BaTh CAlTHI:

http://encycl.yandex.ru (HIUKIONEANU U CIIOBAPH).

http://www.intuit.ru/department/mathematics/intmath/ (BBoaHbIi

KypC B BBICIIYI0O MareMaTuKy. PaccMaTpuBarOTCS OCHOBBI BBICHIEH
MaTEMaTuKu AJId KHEMATCMATHUYCCKUX)) CHGHI/IaJIBHOCTeﬁ. Hznoxenue
COIIPOBOKIACTCA OOJBIINM KOJIUYECTBOM CIicuaJIbHO HOI[OGpaHHBIX
IPUMEPOB, MOSICHSIONINX CYTh UCCIIETyeMbIX MOHATHI U (DaKTOB).

http://mathelp.spb.ru (Jlekuun, ygeOnukm on-line, web-cepBucer 1o

BBICIIIEH MaTEMaTHKE B TOMOIIb CTYJICHTaM).
http://mathem.by.ru (CnpaBounas nHbopmaIys M0 MaTeMaTHYCCKUM

JTUCITUILIIMHAM).

http://teorver-online.narod.ru/teorver73.html

(Manwuta A. /1. Teopus

BEPOSITHOCTEM U MaTeMaTh4yecKasi CTaTUCTHKA. IHTepHeT-yueOHHUK).
http://eqworld.ipmnet.ru/ru/library/mathematics.htm. (Kaurm B ¢dopmarax

PDF u DjVu).

JIns paboThl ¢ 3JCKTPOHHBIMH yYeOHMKaMH TpeOyeTcs Haluuue TaKUX
nporpaMMHBIX cpeacts, kak Adobe Reader u DjVVuBrowserPlugin s Windows.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA AJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOUXCS 11O
OCBOEHUIO JIUCIUAIIJIMHBI MOAYJIA)

HaumeHoBanue noMemeHnit i MpOBEACHUS
BCEX  BUJOB  y4yeOHOHW  JIESATEIBHOCTH,
IPEAYCMOTPEHHOM Y4e€OHBIM TUTAHOM, B TOM
YHUCJI€ TMOMEMICHUS [JII CaMOCTOSTEIbHOM
paboThl, C YKa3aHUEM IIepeYHS OCHOBHOTO
00opynoBaHusl, y4eOHO-HATJISIIHBIX TOCOOMI

Agnpec (MECTOMOJIOKEHNE) TMMOMEIICHUI
JUIS TIPOBEJICHHUSI BCEX BHUIOB Y4eOHOM

JeSATCIIEHOCTH, IPEIyCMOTPCHHOMN
y4eOHBIM TUTAaHOM (B CiTy4ae pealu3aiiu
o0OpasoBarenbHON IPOTPaMMBI B
CeTeBOM dbopme JOTIOJTHUTEIIHFHO
YKa3bIBACTCS HAaUMEHOBaHHE
OpraHM3allii, C KOTOPOH 3aKII0YCH
JIOTOBOP)

Ayn. 3110

KommuiekT yueOHoit mebenu: -
pabouee MecTo mpemnoaaBaTens (CToJ, CTy); -
pabouune Mecta o0ydJarommxcs (CTOJbI,
cTynbs) Ha 208 uer. KommbroTep ¢
OC Windows u mporpammoit Adobe Reader,
MYJIbTUMEIUNHBINA MPOEKTOP U DKPaH

394006, Boponexckas 001acTh, T.
Bopounex, yin. 20-netust Oxta0ps 1. 84
(3manue — yueOHbIi kopiryc Ne 3)

Ayn. 3222

394006, Boponexxckast 00J1acTh, T.



http://encycl.yandex.ru/
http://www.intuit.ru/department/mathematics/intmath/
http://mathelp.spb.ru/
http://mathem.by.ru/
http://teorver-online.narod.ru/teorver73.html
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
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pabouee MecTo npenoaaBaTes (CTou, cTyi); -|(3aanue — yueOHbIit kopiryc Ne 3)
pabourie MecTa 00yJaromuxcs (CTOJIbI,
CTyJbs) HA 236 yeut. Kommbrotep ¢
OC Windows u iporpammoii Adobe Reader,
MYJIBbTUMEIUMHBIN POEKTOP U IKPaH

Ayn. 3117

Kommiekt yuebHoM Mebenu: -
pabouee MecTo mpernojiaBaTens (CToJ, CTyN); -
paboune Mecta o0yyaroumxcs (CToJbl,
cTynbs) Ha 150. Komnerotep ¢ OC
Windows u nporpammoii Adobe Reader,
MYJIbTUMEIUNHBIN MPOEKTOP U SKPaAH

394006, Boponexckas 0671acTh, T.

(3manue — yueOHbIi kopiyc Ne 3)

10. METOJIUYECKHUE YKA3AHUSA JJ1s1 OBYUYAIOLIUXCA T10
OCBOEHMIO INCHUIIJIMHBI (MOAYJIS)

[Io mucuummHe «MareMaTukay  YUTAIOTCA  JICKIIUHU, TPOBOJSTCS
MIPAKTUYECKUE 3aHSITHUA.

OCHOBOM M3Y4YEHMSI JAUCHMIUIMHBI SBIAIOTCS JICKIMH, HAa KOTOPBIX
W3JIaraloTcsl HanboJiee CYyIIECTBEHHBIE U TPYIHBIE BOMPOCHI, a TAK)XXE BOMPOCHI, HE
HaIle/ININe OTPAKEHUS B YUYeOHOU JTUTEpaType.

[IpakTuueckre 3aHATHS HANpaBJICHbl HAa MPUOOPETCHHUE MPAKTHUYECKUX
HaBBIKOB MPUMEHEHUS TEOPETHUYECKOrOo MaTepuana. 3aHsATHUS MPOBOIASTCS IMyTEM
pEILICHUs] KOHKPETHBIX 3a]1a4 B Ay IMTOPHH.

Bup yueOHbIx
. JlesaTenpHOCTh CTyAEHTa
3aHATHU
Jlexmus Hanucanne koHCHekTa JEKIH: KpaTKO, CXEMATU4YHO, MOCJIEIOBATEIbHO

(¢buKcUpOBaTh ~ OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJABI,  (DOPMYIHUPOBKH,
0606HI€HI/I$[; IIoMe4yaTrb BaXXHBI€C MBICIHM, BBIJACIIATH KIOYEBBLIC CJIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATUNA C MOMOILIBIO HHIUKIONEAUH,
CJ'IOB&pCfI, CIIPaBOYHHUKOB C BBIIIMCBIBAHUEM TOJIKOBAaHHUII B TETpaab.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepualia, KOTOPHIC BBHI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pPEKOMEHAyeMou Jureparype. Ecnu
CaMOCTOSITENILHO HE yAaeTcs pa3o0parbcs B Marepuale, HeoOXOAUMO
chopMyIUpOBaTh BOMPOC M 3a7aTh IpENojaBaTelli0 Ha JEKIUU WM Ha
MPAKTUYECKOM 3aHSTUU.

[IpakTnueckoe |KoHcrnekTHpoBaHHE PEKOMEHAYEMBIX HUCTOYHHKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JIEKLIUM, ITOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IIPOCMOTP
peKoOMeH1yeMoil iutepaTtypsl. [IpocaymmBanue aymo- 1 BUACO3aNNACEN 110
3aJJaHHOI TeMe, BBINOJIHEHHE pacueTHO-TpapUUecKUX 3aJaHHid, pelieHue
3a/1a4 110 AJIFOPUTMY.

CamocrostenpHas [CamocTosiTenbHAs padoTa CTYIEHTOB CIIOCOOCTBYET IIIyOOKOMY YCBOCHHS
pabora y4yeOHOro Marepuajga M  pPa3BUTUIO HABBIKOB  CaMOOOpa30OBaHUA.

CamocrosiTenbHas paboTa MpeoaracT CIeAYIOIINe COCTABISIONINE:

- pabora ¢ TeKcTaMHU: y4eOHHMKAMH, CIPABOYHUKAMH, IOMOJHHUTEIHHOM
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JUTEpaTypoOu, a TakKke MPOpadOTKa KOHCIIEKTOB JICKITH;

- BBITIOJTHEHUEC JOMAIITHUX 3aI[aHI/II7I " pacycCToOB,

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIBHOTO N3YUYCHHUS,;

- yuacTHe B paboTe CTyIeHUEeCKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;
- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTALIUU.

[TogroroBka Kk [['OTOBUTBCSA K MPOMEKYTOUHOW aTTECTAlMU CIEAYET CUCTEMATUYECKH, B
MPOMEXKYTOUYHOU |TedeHue Bcero cemectpa. HTEHCHMBHAs MOArOTOBKA JOJKHA HAYAThCS HE
aTTecTaluu MO3HEE, YEM 3a MECSL-TIOJATOPA 10 MPOMEKYTOYHOM arTecTauuu. /[aHHbIe
nepes 3a4eToOM C OIEHKOM, SK3aMEHOM, dK3aMEHOM TpHU JHA d(PeKkTruBHES
BCETO MCIMOJIb30BATH JIJI IOBTOPEHUS U CUCTEMATU3AllM MaTepuUaa.




