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1. IlepeyeHp NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUsI 10 JUCHUIIMHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

B pe3ynbrare ocBoeHUS 00pa30BaTEIbHOM MIPOTrPAMMBI 00 yUYAIOITHIICS TOJDKEH OBIIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHUs [0 JUCHUIUTUHE:

IIepeueHb mIaHUPyEMBIX
Kozpr PesynbTaTel ocBoenus OOII P Py
. PE3yNbTaTOB O0YUYEHUS 11O
KOMIIETCHIIUH (conepxaHre KOMIIETEHIU)
JTUCIUTIINHE
OIIK-1 CIIOCOOHOCTBIO MCIOIB30BaTh 3HaTh: TEOPETUYECKHUE OCHOBBI
MaTeMaTHYECKHE, ECTECTBEHHOHAYYHBIE U | Kypca MaTEMATUKM M B3aHMOCBSI3H
HWHXXCHCPHBIC 3HaHUWA U pCIICHUA 3a1a4 MEXY pa3IMYHbIMU pa3JeiaamMu,
Marepuana.
YMeThb: HAXOIUTH U PEATU30BBIBATH
QJITOPUTMBI PEIICHUs 3a1a4,
CaMOCTOSITEJIbHO OIIEHUBATH
MPABHJIBHOCTH PE3yJIbTaTa.
Baaners: HaBbIKaMu
CaMOCTOSITEJIbHOTO aHaJinu3a u
pellieHrs MaTeMaTHYeCKUX 3ajad,
CBSI3aHHBIX C 00JIACTHIO
npodeccCuoHaNbHOM NeTENIbHOCTH.
IIK-16 CHOCOOHOCTBIO TPOBOAUTH 3HaTh: OCHOBHBIC pa3Jielibl AIreOpHl,
MaTe€MaTU4YCCKOC MOJACIIMPOBAHUC reéoOMETpUM, MAaTECMAaTUYCCKOI'O
OTACJIBHBIX CTAaINH U BCETO a”aygmn3a, TSOpUU BEPOATHOCTHU
TEXHOJIOTHYECKOT0 IIpolLecca, ¢
YMeThb: IPUMEHSTh METOJIbI
HCIIOIB30BAaHUEM CTAHIaPTHBIX MAKETOB
MaTeMaTHUYeCKOT0 aHallnu3a, alnreopsl
aBTOMAaTU3UPOBAHHOIO pacyera u
HPOEKTHPOBAHHS! Y TEOMETPHUU K PEUICHUIO
npodecCHoHaNBHBIX 3a7a4
Baanerb: OCHOBHBIMU METOAAMH
pelIeHnsl MaTeEMaTHYECKUX 3a]1a4

. 1
2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucnumniamHa OTHOCHUTCS K  00S3aTelbHBIM  JIUCIUINIMHAM 0a30BOM  YaCTH.

Kon

JUCLHUIUIMHBI TT0 ydyeOHoMy Iiany b1.b.5. Jlucuunimnaa u3yyaercs Ha IepBOM U BTOPOM Kypce

(1-4 cemecTp).

JuciumimHa «MareMaTuka» M3y4aeTcs Ha OCHOBE 3HAHWM, MOJIYYEHHBIX NPU U3YyYEHHUH
Kypca 2JIeMEHTapHON MaTeMaTUKHU B CpEAHEM yueOHOM 3aBE/ICHUU.

[TomyueHHble B mpolecce M3Y4YEHHs AUCHMIUIMHBI «MaremaTuka» 3HaHMs, YMEHHUS U
HaBBbIKHW MOT'YT OBLITh HCIOJIL30BAHbI IIpHU U3YUCHUHN O6I].[CHay‘-IHI)IX U crienuaJbHbIX JHUCIHUIIINH:
«®Pu3ukar, «lIpuknagHas mexanuka», «Puznueckas XUMHs», «CUCTEMHBIN aHAJIN3 XUMUYECKUX
TEXHOJIOTUI» U psiia APYTHUX, a TAKXKE B HAYYHO-HCCIIEI0BATEIbCKON paboTe.

! Mecro mucrummmnb GyeT yauThIBaTHCS U 3anoiHeHnn Tabuis! 1 B [puioxkennn 1 (DOHI OIEHOYHBIX

CpEJICTB)




3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHYECKHUX
Bunx yuebnol paboThl Hacos
Ounas dpopma
o0y4YeHHS

OO0wmast TpyA0eMKOCTb M CHUILIIHHbBI 18/648

(3a4eTHBIX EAMHULY aKaJIEMUYECKUX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 314
3aHSTHS JEKIIMOHHOTO THITA 108
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 180

CEMHUHApBI, MPAKTHYECCKUE 3aHITHS 180
nabopaTopHbie pabOTHI
KypcoBoe npoektupoBanue (KP wmu KIT)
KCP 26
Jpyrue BUIbl KOHTAKTHON paboThI

CamocrosiTesibHas padoTa 217

Kourtpousb 117

®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce) 9Kp,3PI'P

®opma npome:kyTouHoii arrecranum (Kp, KI1, 3ager, sx3ameH)

3auert (lcemectp),
sK3aMeH (2-4

CEMECTD)
4. Cogepxanue TUCHUIINHBI
4.1. Pa3aenbl AMCIUIIJIMHBI M BUAbI 3aHATHH
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1. | Jluneiinas anreOpa 8 14 10 OIIK-1,
TIK-16
2. | BexropHas anreOpa U aHaIUTHYECKAas 14 12 10 OIIK-1,
reoMeTpus I1K-16
3. | KoMmmiekcHsle uncia 1 MHOTOYJIEHEI. 4 2 4 OIIK-1,
I1K-16
4. | BBegenue B MaTeEMaTUUECKUH aHAIN3 6 12 8 OIIK-1,
IIK-16




5. | Auddepenumanbaoe ucuncienue GyHKIui 4 10 8 OIIK-1,
OJIHOM MEPEMEHHOM I[IK-16
6 | [punoxenus quddepeHnnaIbLHOro 4 6
ycuyucieHus: QYHKIUA OHOM MepEeMEHHON
HToro 3a nepBblii ceMecTp 36 54 46
6. | [punoxenus quddepeHnnaIbLHOro 8 2 4 OIIK-1,
ncuyuciIeHus: QYHKIUA OJTHOW MepeMEHHON [1K-16
7. | UaTerpanbHoe ucuucienue GpyHknuii oqHon | 10 28 65 OIlK-1,
MePEMEHHOM. I1K-16
8. | AuddepennmanbHoe 1 HHTETPATHHOE 18 26 40 OIIK-1,
HcuuciIeHre QyHKIIUHA HECKOJIbKUX [1K-16
MIEPEeMEHHBIX
Hroro 3a BTOPOIi cemecTp 36 54 109
9. | OObikHOBeHHBIC UG (DEepeHIIHATBLHBIC 8 16 20 OIlK-1,
YpaBHEHUA T1IK-16
10. | YucnoBsie U (GyHKIIMOHATILHBIC PSI/IbI 10 20 28 OIIK-1,
I1K-16
Hroro 3a Tpernii cemecTp 18 36 48
11. | Onpexnenenne BEpOSATHOCTH COOBITHI 4 10 4 OIIK-1,
I1K-16
12. | JluckpeTHbIE U HEPEPHIBHBIC CITyYailHbIe 6 12 4 OIIK-1,
BEJIMYUHBI I1K-16
13. | OcHOBBEI MATEMATUYECKON CTATUCTUKH 8 14 6 OIIK-1,
I1K-16
HToro 3a yeTBEPTHIii ceMecTp 18 36 14
UTOroO 108 180 217
4.2. 3aHATUS JIEKITMOHHOI'0O THUIA
No
pasena HaumeHnoBanue Tembl O6pvem, |MuHOBammoHnHast
U KpaTKoe Co/Iep KaHNe 3aHATUS aKaj. 4achl dbopma
JTUCIUTLTAHBI
1 IlonsiTne nuHENHOro mnpocTpaHcTBa. lIpumepsl. 2
JIuneinnas 3aBUCUMOCTD 51 JIMHEWHas
HE3aBUCHMOCTD JJICMEHTOB JTUHEHHOTO
npocTpaHcTBa. PasmepHOCTh U 0a3zuc JTUHEHHOTrO
MPOCTPAHCTBA. EJMHCTBEHHOCTH PA3JIOKCHHS TI0
6azmucy.
1 Martpuubl, OCHOBHbIE NOHATHA. Ompenenurenb 2
KBaJIpaTHON MaTpuIlsl. Onepanuu HajJ MaTpuaMu
U UX CBOWCTBA.
1 O6parnas marpunia. Heo6xoaumoe u 1octaTouyHoe 2
ycioBue  oOpatumoctd  MaTpuilbl.  CHCTEMBI
JIMHENHBIX anredpanvyeckux YpaBHEHUH,
MaTpuyHble (OpMBI TpeAcTaBieHus. Teopema
Kpamepa.
1 Panr wmarpunsl. Teopema o 0a3sHCHOM MHHOPE. 2

Pazpemmmocts CUCTEMBI JUHENUHBIX
anreOpanvecKkux ypaBHEHUN: Teopema KpoHekepa-
Kanennu. CBoiicTBa perieHnii 0THOPOIHBIX CUCTEM
JTUHEHHBIX anreOpanyecKux YpaBHEHHI.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

2

BekTtopHble  BENIMYMHBI M TE€OMETPUYECKHE
BEKTOpHI. JIMHEHHbIe onepanyuu HaJl BEKTOpaMH, UX
cBoiicTBa. Teopema O JMHENMHON 3aBUCHMOCTH
IBYX, TPEX M 4YeTBIPEX BEKTOPOB. KoopauHarsl
BEKTOPOB, CBSI3b C JMHEHHBIMU ONEPALIMSIMH.

2

CkansipHoe, BEKTOPHOE u CMEIIaHHOe
npousBeqcHue BeKTopoB. OmpeseieHue, CBOWCTRA,
BBIUMCJICHHE B IEKAPTOBOM Oa3mce.

JlekapToBa crcTtemMa KOOpJHHAT. Panuyc-BekTop u
KOOPJMHATHl TOYKH TIPOCTPAHCTBA.  3a/jaHHe
TCOMECTPHUICCKUX 00BEKTOB YPaBHCHHUAMMU.
VYpaBHeHHE  IUIOCKOCTH B TIPOCTPAHCTBE.
PaccrosiHue OT TOYKH JI0 TTIOCKOCTH.

[IpsmMass B OpPOCTpaHCTBE: pPa3jIUYHbIE BHJIbI
YpaBHEHUH, PACCTOSIHUE OT TOYKH JI0 IPSIMOM.

B3anmHOe pacrnoioskeHne NpsIMBIX U IIJIOCKOCTEHN B
IPOCTPAHCTBE. 3aJauu Ha NPSAMYIO M IUIOCKOCTh B
IIPOCTPAHCTBE: YrOJd MEXAY IUIOCKOCTSIMH, YTOJ
MEXIYy MpsIMBIMH, YILOJd MEXIy HOpsIMOH U
IJIOCKOCTBIO.

[IpsmMass ~ HA  IJIOCKOCTH. [IpeoOpazoBanue
KOOpJIMHAT TpH 3aMeHe JeKapTOBOro Oasuca Ha
iockoctH. [lonsipHas crucrema KOOpAMHAT.

Kpussie BTOpOro mopsigka (KOHUYECKHUE CEUCHUS):
KAaHOHMYECKUI  BHUJ  YpPaBHEHUN,  OCHOBHBIE
CBOMCTBA.

KommnekcHbie qucia. Anrebpanueckas,
TPUTOHOMETpHUYECKas,  IOKa3aTelbHas  Qopma
KOMIUIEKCHOTO qucia. Apudmernueckue
Ollepalliu, BO3BEJICHHE B CTEIIEHb.

Mmuorounensl. Omnepauuy HajJ MHOTOYJIEHAMHU.
Kopens MuHorowiena. OcHOBHasi Teopema ajreopsbl.
Teopema be3y. Paznoxenue MHOrouwieHa Ha
JIMHEMHBIE COMHOKUTENH.

OKpecTHOCTh TOYKH YHCIOBOM MPSAMOiA.
beckoneuno ynanéHueie Touku. OmpenencHue
npezena, reoMeTpuyeckas HWHTEpIpeTalus.
EnnHcTBEHHOCTE npejena. [Ipenen
MMOCJIEIOBATEILHOCTH.

OCHOBHBIE TE€OpPEMBI O Mpenesax. 3amMedaTeIbHbIe
npenensl.  beckoHeuHo — Manble, OECKOHEYHO
OoJbIIMe U OrpaHUYEHHbIE QYHKLUU: ONpeeIeHUs
U OCHOBHBIE TeOpeMbl. ApupMeTHUECKUE ONepaIiH
HaJl MIpe/ieTIaMH.

CpaBHeHue OeckOHEYHO MaibIX. HempepbIBHOCTH
¢ynkuuu B Touke. Kiaccuduxanus paspbIBOB.
HenpepriBHocTh GyHKIIMM Ha oTpe3ke. Teopema
Beiiepmrpacca. Teopema bosbiano-Komm.
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5

Hudbdepennmpyemocts  QyHKIHH, CB3b  C
HenpepelBHOCTRIO. [loHsaTuss nuddepennuana wu
MIPOU3BOAHOM, ux reOMETPUYECKUI u
MEXaHUYECKHI CMBICII.

2

[TpaBuna nuddepeHITpoBaHHMS. Tabnuma
MPOU3BOJTHBIX:  BBIBOJ  HEKOTOPHIX  (hopmyi.
[MpousBomubie w  auddepeHnranbpl  BBICIIUX
TIOPSITKOB.

HToro 3a nepsBblii ceMecTp

36

Teopembl o muddepeHUpyeMblx  (QYHKIUAX:
teopeMmbl ®Depma, Poms, Jlarpanxa, Komm.
[TpaBuino Jlonurans.

Mmuorounen Teinopa. ®opmyna Teilnopa ¢
ocTaTouHbIM WwieHoM B (opme [leano u Jlarpanxa.
®opmyna Makinopena wist dynkumii €, Sin X,
COSX. Ilpumenenue gpopmynsl Teinopa.

MonotonHOCTh (GyHKIMU. Heobxommumoe ycioBue
MOHOTOHHOCTH. JocratouHoe yCIIOBUE
MOHOTOHHOCTH. OKCTpeMyM. HeoOxonumoe
ycioBue  dKcTpemyma. Ilepoe u  BTOpoOE
JIOCTaTOYHOE yCJIOBHE IKCTPEMYyMa.

Bemyknocts  pynkmmu. HeoOxommmoe ycioBue
BBIITYKJIOCTH. JlOCTaTOYHOE YCIOBUE BBITYKIOCTH.
Touku nepernda. AcuMOTOTHI Irpaduka QyHKIHUH.

[lepBooOpazHas U HeomnpeAenEHHbIH HHTErpa,
oIpeJieNIeHue u OCHOBHBIE CBOMCTBA.
WHTerpupoBaHue 1Mo 4acTsM U 3aMeHa IepeMeHHON
B HEONpeeIEHHOM MHTErpale.

Onpenenénnpii uaterpana Pumana. Onpenenenue,
ceorictBa. Teopema 0 cpegHeM, IeOMETPUYECKUI
CMBICJI HHTETpaJIa.

3aMeHa MepeMeHHOW U MHTErPUPOBAHUE 10 YaCTIM
B ompenenéHHoM uHTerpaige. HecoOcTBeHHBIE
WHTErPAJIbl IEPBOr0 ¥ BTOPOT'O POAA.

I'eomeTpuyeckue MPUIOKEHUS  OMPEIEIEHHOTO
UHTETpajla: HaxoXXJIeHue Iuiomanu ¢uryp (B
JEKapTOBBIX KOOpJAMHATaX, C IapaMeTPUYECKU
3a/IaHHBIMA rpaHulaMH, B MOJIIPHBIX
KOOpAMHATax), JJIMHA KpUBOW (OIpenencHue,
MOHATHE CHPSIMIIIEMON KpHUBOW, GOPMYIbI ISt
HAXOXKJCHUS JJIMHBI), 00BbEMBI TeN (IO IUIOIAISIM
MOTICPEYHBIX CCUCHHUI M TEJ BPAIIICHHU).

ODyHKIUHA HECKOJIBKUX NIEPEMEHHBIX: ONPEIEICHUE,
cnocoObl 3a1anus, rpaduk, TuHUKM ypoBHs. [Ipenen
Y HEIIPEPHIBHOCTD.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

8

Hudbdepennupyemocts  QYHKIMHA  HECKOJIBKHX
NepeMeHHbIX.  YacTHble  MPOM3BOAHBIC,  HUX
reoMeTpudeckuii cmbicii. HeoOxommmoe yciioBue
muddepenmpyemoctu.  JlocratouHoe  ycioBue
nudepeHIPYEMOCTH. JuddepennmpoBanue
CJIOKHOM (DYHKIIHH.

2

[lponsBopuele u  auddepeHIMansl  BBICIINX
nopsakoB. TeopemMa O mepecTaHOBKE MOpPsIKa
maddepenmpoBanus. ®opmyna KOHEYHBIX
npupamieanii 1 popmyna Teinopa i GyHKIml
JIBYX IepEMEHHBIX.

OkctpemyMm  GYHKIUH ~ ABYX  I[EPEMEHHBIX.
Heobxoaumoe ycioBue sxctpemyma. JloctaTounoe
yCIIOBUE JKCTpEMyMa. [ToBepxHoOCTH B
npocTtpancTBe. ['pagueHT (QYHKIMH HECKOJIBKUX
MEePEMEHHBIX. Kacarenbnas MJIOCKOCTh K
MMOBEPXHOCTH. HesBabie byHKIUY, ux
nuddepeHnpoBaHue.

JIBOWMHOW WHTErpanx: OIpeAecieHue, CBOMCTBA,
Bbluncienue. CpenaHee 3HaueHHWe (YHKIUU JBYX
MEPEMEHHBIX.

3aMeHa [EpEeMEHHBIX B JIBOMHOM HHTErpale.
Bpluncnenue ABOMHOrO HMHTETpaia B IOJSPHBIX
KOOPJAMHATAX.

IIpunoxkeHns  ABOWHBIX ~ MHTErPAJIOB:  Macca
IJIACTUHKH, LIEHTPp MacC IUIACTUHKH, MOMEHT
MHEPLUHU, O0BEMBI Tell.

TpoilHOM MHTErpajl:  ONpPEACIICHUE, CBOMCTBA,
BbluncieHue. CpenHee 3HaYeHHE (QYHKIMHM TPEX
nepeMeHHbIX. [IpuiioskeHust TPONHBIX MHTErPajIoB.

TpoliHOM  WHTErpan B chepuyeckux  H
LHUJIUHAPUYECKUX KOOPIUHATAX.

HToro 3a BTOpOI cemecTp

36

3amaun, npuBojsAmMe K U depeHIHaTbHBIM
ypaBHeHUsM.  Jluddepennuanbaple  ypaBHEHHS
NepBOro mopsjaka, (opMbl MpeacTaBiIeHUs. 3agada
Komm a1t ypaBHeHM# mepBoro nopsiika. Teopema
CyLIECTBOBaHMS M  enuHCTBeHHocTu. OO1iee,
gacTHOe M ocoboe pemieHue AudhepeHInaTLHOTo
ypaBHEHWS.

I'eomeTpuyeckas MHTEPIIPETALINS
muddepeHIMaTbHBIX YPaBHEHUM EPBOTO MOPSAKA.
Meton M30KIMH. YpaBHEHUS BBICIIUX IOPSIIKOB:
3agada  Komm, TeopemMa cCymiecTBOBaHUA U
€MHCTBEHHOCTH, oOriee peleHue.
Juddepenumanbaple ypaBHEHHs] BTOPOTO MOPSIJIKA:
FEOMETPUUECKUA M MEXaHMYECKHH CMBICT 3a1ayu
Komm.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

9

Jluneiinple  mauddepeHmaibHbIC
JIuneinbIi mddepeHnranbHbII orepaTop.
CBolicTBa pelIeHUN JMHEWHOTO OJHOPOJIHOIO
muddepeHmanbHOro  ypaBHeHus. OnpenenuTensb
Bpouckoro. JIuHeliHass HE3aBUCUMOCTb PEIICHUM
JMHENHOTO OJIHOPOJTHOT'O ypaBHEHUS,
dbyHIaMeHTallbHas CHCTeMa pEeLIeHUH, CTPYKTypa
00111er0 penieHusl.

ypaBHEHUSI.

2

CTpyKkTypa pemeHus JIHHEHHOTO OJXHOPOIHOTO
muddepeHImanbHoro ypaBHeHus. Haxoxnenue ero
peUIeHUs] METOJOM BapHalud  MPOU3BOJIBHBIX
noctosHHbIX.  [locTpoeHme  pyHAaMEeHTATBLHON
CHCTEMbI PEUICHUI Il JMHEHHOTro OJHOPOIHOTO
QG epeHIMaIbHOr0 YPaBHEHUSI C MOCTOSHHBIMU
kod(purmeHTamu.

10

[Tonsitue uyucnoBoro psga. OmnpeneneHue CyMMBI
paaa, CXOOAUMOCTb M PACXOAUMOCTb YHUCIIOBBIX
psagoB. Kputepuit Kommu cXoguMocTu psaoB.
HeobxonuMoe ycioBre CXOAMMOCTH psiia. Psiibr ¢
MOJIOKUTETILHBIMU YJIeHaMHU. [Tpuznaku
cxonuMmocTtu:  cpaBHenus, [amambepa, Komm
(paavKanbHBIN), UHTETPaIbHBIA. Psnpl ¢ uieHamu
MPOU3BOJILHOTO 3HAKa. AOCOJIOTHAsT M YCJIOBHAas
CXOJMMOCTh. 3HAKOUYEpEayIOIIUecs psabl: TeopeMa
JletOHu1Ia, OlIEHKA OCTaTKa JISHOHUIIEBCKOTO Psijia.

10

OyHkuuoHanbHble psabl. [IoHATHE paBHOMEpPHOM
cxoauMocTu. [Ipu3Hak paBHOMEPHON CXOIUMOCTH
Beiiepmrpacca. CaoiicTBa PaBHOMEPHO
cxomsamuxcs panoB. CreneHHble psnbl. Teopema
Abens. luddepenunpoBanre M HUHTETpUPOBAaHUE
CTEIIEHHBIX PsAJIOB.

10

Paznoxenune  ¢yHKuuid B
HeobOxonumoe yCIIOBUE Pa3I0KUMOCTH,
€IMHCTBEHHOCTh  pa3j0XXUMOCTH, JOCTaTOYHOE
YCIIOBHE Pa3OKUMOCTH. Pa3iioskeHne B CTENEHHOM

pan  pyHKUMi e’ sinx, cosx, In(1+ x),

CTEIIEHHON  pA.

(1+ X)“ . IpuioxkeHus CTENEHHBIX PAIOB.

10

Panet ®ypre. Paznoxenne QyHkumii B psn
TpuroHoMerpuueckuii psag @Dypbe: HaxoxIaeHHE
KOA(PUITMEHTOB, E€IUHCTBEHHOCTh Pa3JIOKEHHUS,
CXOUMOCTB (Teopema Jlupuxie).

HToro 3a Tpernii cemecTp

18
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Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

11

Brenenune. Ilpenmer Teopuu BEpOATHOCTEH U €€
poirp B ectectBo3HaHMM. CirydyaifHble COOBITHS,
omepanuu  Haj coObitusimu. Kiaccuueckas
FE€OMETPUUECKasi BEPOSITHOCTh. AKCHOMAaTHUYECKOE
MOCTPOCHHUE Teopuu BeposiTHOcTeil. Teopema
CJI0’KE€HHUSI BEPOSTHOCTEH.

2

11

YcnoBHas BeposATHOCTh. He3aBUCUMOCTH COOBITHI.
TeopeMmbl yMHOXeHUS BeposTHocTed. Dopmyna
MIOJTHOM BEPOATHOCTU M Teopema rumnotes3 (baiieca).
HeszaBucumble wucnbiTanus. Cxema HCHBITAaHUN
bepnymnu, hbopmyna beprysmim.

12

CiydaiiHble BEIMYMHBI, ONPEICICHUE U IPUMEPHI
CiIy4alHbIX BenuuuH. OyHKIHS pacipeneiieHus, eé
CBOJCTBA. JluckpeTHbie u HENPEPbIBHBIC
Cly4daiiHble BeIUMYUHBI. [NIOTHOCTH BEPOATHOCTH U
ee CBOICTBA. Baxneiiniue YHCJIOBBIC
XaPAKTEPUCTHUKHU CIIy4aitHOMN BEJIMYMHBIL:
MaTeMaTH4YeCcKoe OKHJaHHE, JMCTIepCHs,
CpPEIHEKBAIPaTUYECKOE OTKJIOHEHUE, UX CBOMCTBA.
Baxxnelve 3akoHbI pacnpe/ieeHUs.

12

Cuctembl  CIy4allHBIX  BEJIWYUH  (CIy4dalHbIE
BEKTOPbI). [IUCKpeTHbIE U HENPEPHIBHBIE CUCTEMBI
CIIy4alHbIX BEJIMYMH. 3aKOHbl PpaCHpEEIICHUS
CUCTEMBI, ux CBOMCTBA. HesaBucumocts
CIIy4alHbIX BeJMYMH. KOpperssnMOHHBI MOMEHT U
KOO(QQUIMEHT  KOppenslud, HX  CBOMCTBA.
VcCiloBHBIE 3aKOHBI  paclpeliefieHHus. Y CIIOBHOE
MareMaTHueckoe oxxkuaanue. [lonstue o ¢yHKuMU
perpeccuu.

12

[IpenensHble TEOpEMBI TEOPUU  BEPOATHOCTEH.
3akoH Oonbmux uncen. Teopembl YeOwiieBa u
bepuynu. lleHTpanbHas mpelenbHas TeopeMa.
Teopema JlsmyHoBa.

13

[Ipenmer, 3amaum ¥ OCHOBHBIE  IIOHSTHSA
MaTeMaTU4ECKON CTaTUCTUKH. Bo16opounsiit
MeroA. BapuanuoHHBI psg W BBIOOpOYHAs
GbyHKIMS ~ pacrpeneaeHus. ['pynnupoBanHas
BBIOOpKa, TUCTOrpaMMa. Cratuctuueckoe
OllCHMBaHME, o00mue TpeOoBaHUS K OILIEHKaM
(HeCMeIEHHOCTD, 3¢ (EKTUBHOCTD,
COCTOSATEIILHOCTB ).

13

CocrosiTenbHele, HECMEIICHHBIE OLICHKH
MaTeMaTUYECKOTO OXKHUIAHUS U Aucrepcun. Merton
MOMEHTOB. JloBepurenbHbIit HMHTEpBaI u
JIOBEpUTEIIbHAS BEPOATHOCT. ITocTpoenune
JIOBEPUTEIIbHBIX UHTEPBAJIOB JIJI1 MATEMATHYECKOTO
0KUJAHUS u JIACTIEPCUH HOPMaJILHO
pacrpeIeIeHHON CIIy4alHON BEJIMYUHBI

11




Ne

paszena HaumenoBanue TeMbl O0peMm, |MHHOBanmoHHAs
U KpaTKO€ COJIEp>)KaHNE 3aHATUSA aKaj. yachl dopma
JUCLUILINHBI
13 OO6mas cxemMa mpoBepku Tunore3. Kpuruueckas 2
007acTh, ypoBeHb 3HAYNMOCTU. OMIMOKH MTEPBOTO U
BTOpOoro poza. IIpoBepka rumoressl 0 paBEeHCTBE
MaTeMaTHYECKUX OKUJJaHUM HOpPMAaJIbHO
pacnpeneIeHHBIX CIIy4allHbIX BEJIMYUH U TMIIOTE3bI
0 BUIE 3akoHa pacnpenencHus. Kpurepuun
Konmoroposa u ITupcona.
13 3anaua perpeccun. OneHnBaHue KOAPPUIUEHTOB U 2
(GYHKLMU perpeccud IO METOAY HaMMEHBUIMX
KBaJIpaToB. [Toctpoenue JIOBEPUTEIBHBIX
UHTEPBAIOB U1 KO3((UIMEHTOB W 3HAYCHUH
(YHKIIMH pErpecCHH.
Hroro 3a yeTBépTHIii ceMecTp 18
UTOro 108
4.3 3aHATHA CEMMHApPCKOro THUIA
4.3.1. CeMmuHapbl, NPaKTHYECKHE 3aHATUS
No
pasca HaumeHnoBaHue TeMbl O6bem, | MlHHOBanMoHHas
U KpaTKO€ CO/IepKaHUE 3aHATUS aKaj. yachl bopma
JUCLIUILINHBI
1 Matpuus!. Onepaunn HaJl MaTpPULIAMHU. 4
Onpenenureny, UX CBONWCTBA.
1 @®opmynel  Kpamepa. Haxoxaenue oOpaTHOM 2 -
MaTpPHUIIBL.
1 Panr marpuibl. DnemeHTapHble IpeoOpa3oBaHUsS 6 -
HaJa CcTpokamu. PemieHue cucTeM JIMHEHHBIX
ypaBHEHUH METOJI0M I'aycca. CaolicTBa
OJTHOPOJIHBIX CHCTEM JIMHEHHBIX YPABHEHUM.
1 KonTtposbHas padora Ne 1 2 -
2 JIuHelHbIE Onepaluy HajJ BEKTOpaMH. 2 -
2 CkansipHoe, BEKTOpPHOE, CMEIIIaHHOe 4
NPOU3BECHUE, UX (PU3NUECKUN U TeOMETPUUECKUI
cmbicia. [IpuMeHeHne K peneHno reOMeTpUUeCcKuX
3aja4.
2 [InockocTh 1 npsiMas B pocTpaHcTBe. Paznuunbie 6
BU/Ibl YPAaBHEHMM. 3a/1aul Ha IPAMYIO U IIJIOCKOCTh
B ITPOCTPAHCTBE.
3 Onepanuu HaJ KOMIUIEKCHBIMU YHCJIAMHU. 2
4 [lonstne nmnpenena.  BeluuciaeHue  mpenenos 4
anreOpandyeckux BelpakeHH. Heompenenénnoctu
o0 0
BUIA Y — ¢, {oo—oo}, —
4 3ameyvaTesbHbIC TIpEICITbI. DKBHUBAJICHTHBIC 4
OEeCKOHEeYHO Majble. BbluucieHue mpeaenoB

TPAHCIIEHIEHTHBIX QYHKIIMH.

12




paj;(_)ena HaumenoBaHue TeMBbI OObeyM, | MuHoBamumoHnHas
Y KpPaTKOE CO/IepKaHNEe 3aHATHUS aKaJ. 4ackel dopma
JVCLIUTUTMHBI

4 KontponbHas padora Ne 2. 2

) [IpousBonnass ¢yHkumu B Touke. Tabmmuna 8
IIPOU3BOJIHBIX, OCHOBHbIE paBuia
Qg QepeHIpOBaHUSI. Jlorapudmuueckoe
muddepenurpoBanue. IIponsBoaHbIE  BBICIINX
TIOPSIAKOB.

5 KontponsHast padora Ne 3 2

4 PackpeiTe  HeompeneneHHocTe — BUIa {loo } 2
Haxoxxaenne acuMnTot rpagukoB QyHKIIHH.

6 3amaun Ha NPUMEHEHUE IPOU3BOIHOW (QYHKUUI 4
OJIHOW IIEPEMEHHO.

HToro 3a nepsulii ceMecTp o4

6 [TonHoe uccnenoBanne GyHKUUN U NOCTPOCHUE UX 2
rpaduKoB.

7 [TepBooOpazHas u Heompeaen€HHbI HHTETpal. 2
Tabnuna WHTErPAJIOB. Henocpencreennoe
UHTETPUPOBAHUE.

7 3amMeHa  INEpEeMEHHOH B  HEONpPEIeTIEHHOM 2
UHTErpase.

7 HHTerpupoBaHue 1Mo 4acTsM. 2

7 WHuTerpupoBanue pallioOHAJIbHBIX (QYHKIUH. 2

7 WnTerpupoBanue TPUTOHOMETPUUYECKHX 2
BBIPA)KCHU.

7 VHTerpupoBanue HppaliioHAJIbHBIX BBIPAXKEHUN 2
7 Onpenenénnpiii unterpan. ®opmyna HeroToHa- 4
JleitOHuna. 3ameHa MepeMEHHON u
UHTETPUPOBAHUE IO 4YacTAM B ONpPEACIEHHOM

UHTErpase.

7 Hecob6cTBenHble nHTErpassl I-ro u ll-ro pona. 2

7 KonTponbnas pabora Ne 4. 2

7 I'eomeTprueckue MNPUIOKEHUS ONpPENeNEHHOTO 6
WHTErpaja

8 @DyHKIIUM HECKOJbKUX IEePEMEHHBIX: OCHOBHBIE 2
MOHATUA.  YacTHbIE  IPOU3BOAHBIC,  ITOJIHBIN
auddepeHma.

8 YacTHble MpOM3BOAHBIE M AU(QepeHIranb 4
BBICIIMX MOPAIKOB. OKCTpeMyM (YHKIMI IBYX
NEpEeMEHHbIX, HauOoJblllee W  HauMEHbIlee
3HaYeHHe QYHKIMH B 3aMKHYTOM 00J1acTH.

8 Bbruuciienue 1BOMHBIX MHTETPajioB B JIEKAPTOBBIX 6
KOOp/IMHATAX

8 Bbruuciienue BOMHBIX MHTETpajioB B MOJSPHBIX 2
KOOp/IMHATAX

8 KonTtposnbHast pabora Ne 5 2

8 IIpriio>keHne ABOMHBIX HHTETPAJIOB 2

13




Ne

paszena HaumenoBaHue TeMBbI OObeyM, | MuHoBamumoHnHas
Y KpPaTKOE CO/IepKaHNEe 3aHATHUS aKaJ. 4ackel dopma
JVCLIUTUTMHBI

8 Brruucnenue TPOMHBIX HUHTETPAJIOB. 8
Humunapuueckue  koopauHatel.  Cdepuueckue
KOOpAMHATBl. 3aJayd Ha MPUIOKEHUS TPOWHBIX
WHTETPAJIOB.

HToro 3a BTOpOIi cemecTp 54

9 Jludbdepennmanbapie ypaBHEHHS TIEPBOTO MOPSIIKA 6

9 Meronsl [MOHWKEHUS MOpsIIKa 2
mudepeHIMATbHBIX YPaBHCHUM

9 Jluneitnple  auddepeHuMANbHBIE  YpaBHEHUS 2
BBICLIMX HOPSIIKOB. [Toctpoenue
(GyHIAMEHTAILHOW  CHCTEMBl ~ PEUICHHHA Ui
OJHOPOJHOIO  YpaBHEHUs C  IOCTOSHHBIMH
KodppunreHTamMu

9 Jlunelrinple HEOMHOPOIHBIC UG EpeHITHATBHBIC 2
ypaBHEHHsI BRICIIUX NOpsiiKoB. Meton Jlarpamka.

9 Jluneiinple HeomHOpOIHBIE U DEpEeHIINATBEHBIE 2
YpaBHEHMs BBICIIMX MOPSAKOB C MPABOW YacCTbIO
CIEIMAIBHOTO BHJIA.

9 KonTponbnas pabora Ne 6 2
10 CxonmuMocTh  4YMCHOBBIX  pAnoB.  OCHOBHbIE 4
MIOHATHS. [Tpuznaku CXOJIUMOCTH

3HAKOIOCTOSIHHBIX PSIOB.

10 CxoaumocTb 3HAKOIEPEMEHHBIX PSIOB. 2
AOcomoTHas M YCIIOBHasi CXOMUMOCTh. [Ipm3HaK
JleliOHM1IA.

10 @OyHKIMOHANbHBIE psAbl. OO0IaCTh CXOAWMOCTH. 2
CXOJMMOCTb CTETIEHHBIX PSI/IOB.

10 KonTtposnbHast pabora Ne 7 2

10 Pasnoxxenue QyHKIUI B CTENIEHHOM psj 2

10 [IpuMeHeHHe CTENEeHHBIX PSIOB: MPUOIMHKEHHBIE 2
BBIUMCIICHUS] 3HAYeHWH (YHKIMH, BBIYHACICHUE
UHTErpajoB,  pemeHue  auddepeHInanbHbIX
YPaBHEHUM.

10 Paznoxenue GpyHKIMN B TPUTOHOMETPUUECKUIN P 6
Dypre
Hroro 3a Tpernii cemecTp 36

11 Knaccuyeckoe M CTaTUCTHYECKOE OIpe/eeHne 2
BeposiTHOCTH.  Omepanm Hajg  COOBITHSAMMU.
Teopembl ClI0)KEHUS] M YMHOXKEHUS] BEPOSITHOCTEH.

11 Omneparun Hag coOBITUAMU. TeOpEMBI CIOKEHUS U 2
YMHOKEHHSI BEPOSATHOCTEH.

11 @opMyna TOJTHOM BEPOATHOCTH M  Teopema 2
baiiecca.

11 Hesasucumsblie ucneiranus. @opmyiia beprysim. 2

11 Konrposnbnas pabora Ne 8 2
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pa;;(_)ena HaumenoBaHue TeMBbI OObeyM, | MuHoBamumoHnHas
U KpaTKO€ CO/ECpKaHUE 3aHATUS aKajl. yachl dopma
JVCLIUTUTMHBI
12 JlMcKpeTHbIe cilyyaiiHble BEJIMYHUHBI. 2
bunoMmuanbHbIN 3aKOH pacinpeneneHnus,
pacnpenenenue Ilyaccona.
12 HenpepsiBubie Clly4aiiHble BEJINYUHBI. 2
PaBHOMepHBIN, TOKa3aTEIbHbIA, HOPMAIbHBIN
3aKOH paclpeeseHusl.
12 Cucremspl ciy4ailHbIX BEIMYMH (HENPEPBIBHBIX M 2
JTUCKPETHBIX).
12 Cucremspl ciydaiHbIX BEIUYMH (HENPEPBIBHBIX M 2
JTUCKPETHBIX).
12 Kourposnbhast pabora Ne 9 2
12 OYHKINY CITyYalHBIX BETUYHH. 2
13 Bapuanuonssiii psag u  BeiOOpouHas (GyHKIUS 2
pacnpenenenus. ['pynnupoBaHHas BbIOOpKAa U
rucrorpaMma. MeTos MOMEHTOB.
13 [locTpoeHne OBEpUTENBHBIX HMHTEPBAJIOB IS 2
MaTeMaTUYeCKOro  OXHUJAAHUS U JUCIEPCUHU
HOPMAaJbHO pacnpenenéHHon CIy4aitHON
BEJIMYMHBI.
13 [IpoBepka cTaTUCTUYECKUX TMIIOTE3 O BUJE 3aKOHA 4
pacripesiesieHus! CllydaiiHOH BeIMYMHBI (KpUTEpuit
[lupcona).
13 IIpoBepka CTaTUCTHMUYECKUX TUIIOTE3 O PABEHCTBE 2
MaTeMaTHYeCKUX  OXUJAAHUM U JHCIEepCUH
HOpPMaJIbHO pacrpeienéHHbIX CITy4aitHbIX
BEJIMYUH.
13 3amaua  perpeccud.  MeTox — HaMMEHBIIUX 4
KBa/IpaToB. [Toctpoenue JIOBEPHUTEITBHBIX
UHTEPBAIOB s KOI((UIMEHTOB U 3HAYEHUH
(YHKIIMH perpeccum.
Hroro 3a yeTBEpPTHIH cemecTp 36
HUTOI'O 180
4.3.2. JlaGopaTopHble 3aHATUS
Ne
HaumeHnoBaHue TeMbI Obnewm,
paszaena [Tpumeuanue
U KpaTKoe CoJiep KaHue 3aHATHUS aKaj. 4achl
T CLUATUTUHBI
He npegycMoTpensl
4.4. CamocToAaTe/IbHAs padboTa 00y4alOUIUXCS
Ne
pascna ITepeuenb BOIPOCOB 115t O0BeM, ®dopma
CaMOCTOSITENTLHOT'O U3yUEHHS aKaJl. 4acel KOHTPOJIS
JVICTIATUTHHEI
1 PaznuuHbple METOABI BBIYMCICHHUS OIpenenuTeneit 10 Kp, U3,
KBaJpaTHBIX MaTpHIl. MeTObI PEIICHUS W aHAN3a BOIIPOCHI K
CUCTEM JIMHEHHBIX YypaBHEHMI. BelnonHeHue 3a4éry
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Ne

pasmena IlepedyeHs BOIIPOCOB I Obnewm, dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JVCLIATUTHHEI
UHAMBUIYAJIBHOTO  33JaHus,  IOJArOTOBKa K
KOHTPOJILHOM paboTe, MOJArOTOBKA K 3a4ETy..

2 Pemenne reomerpuyeckux  3ajad  METOJAMHU 10 N3, Bonpocsl K
BEKTOPHOW anreOpbl U aHAIUTUYECKOH T'€OMETPHH. 3a4éry
Beinonuenue UH/IUBUAYaJIbHOTO 3aJlaHus,

MOJrOTOBKA K 3a4€Ty.

3 Bo3Beaenue B CTEINEHb KOMILUIEKCHBIX — UMCEI, 4 N3, Bonpocs! k
U3BJICUEHUE KOPHS. Beinonuenue 3auyéry
VMHJUBUAYAJIBHOTO 3aJJaHus, IOJrOTOBKA K 3a4ETy.

4 Omnpenenenue mnpenena B Pa3iIMUHBIX CUTYaLHUsX. 8 Kp, Bonpocsl k
Meroasl  pacKpbITUsS  HEONPENEIEHHOCTEW IIPU JK3aMEHY
BBIUUCIICHUH IPEIeIIOoB. [Tonroroska K
KOHTPOJIbHON pabOTe U IK3AMEHY.

5 OcBoenue TEXHUKH nuddepeHIpoBaHUs. 8 Kp, Bomipocs! k
IlonroroBka K KOHTPOJIBHOU padoTe. JK3aMEHY

6 [Tonnoe uccnenoBanue QYHKIUU U TOCTpOEHUE €& 10 PI'P
rpaduka. Beimonnenue PI'P.

7 Meroasl MHTErpUpOBaHUA. TPUTOHOMETPUYECKHUE 65 Kp, PT'P,
MOJCTAaHOBKH, muddepeHranIbHbIN OMHOM. BOITPOCHI K
Crnenuduxa BbIUHCIICHUS onpeaenéHHbIX 9K3aMEHY
uHTerpanoB. HaxoxxaeHue miomaneit Gpuryp u JUIMH
KpUBBIX B MOJSIPHBIX KOOpAMHAaTax. Beruucrnenue
00BEMOB TeJI BpAIIEHUs] METOJ0OM LIMIMHIPUYECKUX
obonouek. Brmomnenne PI'P, mnoaroroBka k
Kp Ne 4 u sk3ameny.

8 Meroasl MIpEACTABICHUS byHKIUI JIBYX 40 Kp, PT'P,
NepeMEeHHbIX: Talbnuua, rpaduk, JUHUM YPOBHS. BOIIPOCHI K
@®opmyna Teisopa U 3KCTpeMyM (QYHKIHMH ABYX JK3aMEHY
NEePEMEHHBIX. 3aMeHa IEePEeMEHHBIX B KpaTHBIX
nHTerpanax. Bemosnenne PI'P, moaroroBka k
Kp Ne 5 u sk3ameny.

9 VYpaBHeHMsI, TPUBOASIIMECS K OJHOPOAHBIM WIH 20 Kp, Bonpocs! k
JUHEWHBIM  AuddepeHInanbHBIM  ypaBHEHUSAM 9K3aMEHY
MepBoro nopsijaka. PaznuuHble METOAbI MOHMKEHUS
nopsiika T depeHraIbHbIX YpaBHEHUH.

ITonroroBka k Kp Ne6 u sx3ameny.

10 CyMMHpOBaHHE YHMCIOBBIX M  (DYHKIIMOHAIBHBIX 28 Kp, PI'P,
pAIOB. Paznoxenne byHKIMI B BOIIPOCHI K
TPUTOHOMETpUYECKHE M 0000IEHHBIE psiibl Dypbe. 9K3aMEHY
Brimosnnenue PI'P, moaroroBka k sK3aMeHy.

11 OneMeHThI KOMOHMHATOPHKH. IIpumenenne 4 Kp, Bompocs! k
GbopMynbl  TOJTHOW BEPOATHOCTH U (HOPMYIIBI 3K3aMEHY
baiieca. IlpenenbHble cilydan CXEMBl HCIBITAHUI
beprymmn. [logroroBka k Kp 8 n sk3ameny.

12 Baxneimne 3aKkOHBI pacHpenesieHus CIy4alHbIX 4 Kp, Bompocs! k

BEJIMYMH,  BBIYUCIIEHHE  HX
IMoxroroska k Kp 9 u sx3ameny.

XapaKTCPUCTUK.

JK3aMEHY
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paizgena IlepedyeHs BOIIPOCOB I Obnewm, dopma
CaMOCTOSTEJIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHUTITUHBI
13 KomnbroTepHbie MeTOABI pacyéra CTaTUCTHYECKHX 6 PI'P, Bompochl k
XapaKTEPUCTHK. [IpoBepka CTATUCTUYECKUX AK3aMEHy
runore3. Bemonnenue PI'P.
HUTOT'O 217

5. [lepeueHb yueOHO-METOAMYECKOTO o0ecTieYeHHsI IJIsl CAMOCTOSITEILHOM
padoThI 00Yy4AKOINMXCS MO0 JUCHHUIIIMHE

Metoanyeckue yKazaHus st 00y4JaromuXcsi 10 OPraHU3aIlKi CaMOCTOSITEIIBHON paOoThI
[0 JUCHUIUIMHE, BKIIOYas IepedYeHb TEM CaMOCTOATENBHOM paboThl, (OPMBI TEKYILEro
KOHTPOJISI 0 JUCHUIUTMHE M TPeOOBaHHWS K WX BBIIOJHCHUIO pa3MEIICHbl B JIIEKTPOHHON
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. @OH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHUsI IPOMEKYTOYHOM aTTecTaAllun

CBOEBpEMEHHOE BBINOJIHEHHE OOYYalOLUIMMCS MEPOIPUITUH TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTb) IOPOTOBBIH YpPOBEHb («yAOBJIETBOPUTEIBHO») OCBOCHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETCHIIAH.

Pe3ynbrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMM, €CIM JUJISl BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa JAaHHOM
JTarne.

IIpomerxyTouHas aTTecTalnys 10 AUCLHUILIMHE IPOBOAUTCS B (hopMe 3aueTa U HK3aMEHOB.
K cmade 3auera m sK3aMeHa JOITYCKAIOTCA CTYACHTHI, BBHIMOJHUBIINE BCE (POPMBI TEKYIIETO
KOHTPOJIAL.

3aueT W 3K3aMEHbl NPEIyCMaTpPUBAIOT  BBHIOOPOYHYIO  IPOBEPKY  OCBOEHUS
IPETyCMOTPEHHBIX JIEMEHTOB KOMIIETECHIINI U KOMIUIEKTYIOTCSI BOIPOCaMH (3a/IaHUSMH) BYX
BUJIOB: TEOPETHUECKHIA BOIPOC (JUIsi MPOBEPKHU 3HAHUI) M KOMIUIEKCHAsI 3ama4a (Ui IpOBEPKH
YMCHUIT U HaBBIKOB).

IIpu cpaue 3adera, CTYAEHT MOJy4aeT J1Ba BONPOCA U3 MPUBEAEHHOIO MEPEYHS U OJHO
IIPAKTUYECKOE 3aJJaHKE, BPEMS MIOJTOTOBKHU CTYAEHTA K YCTHOMY OTBETY - 10 45 MUH.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCIUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1

7. IlepevyeHb OCHOBHO M JONOJHUTEIbHOH Y4eOHOI JTUTEPATYPBHI,
He00X0MMOi1 VIS OCBOCHUS AU CHUIIUHBI

a) OCHOBHAsI JIUTEpPaTypa:

1. [Iunaues, B. C. Beicmas marematuka / B. C. llunaues. - M.: Bricmas mkona, 2008. -
479 c.

2. bexnemumes, JI. B. Kype anamutmyeckoil reomMeTpum © JHMHEHHOW anreOpsl /
N. B. bexnemumes. - M.: Jlans, 2015. — 484 c.

3. HNemunoBuy, b.II. Yucnennole Meroabl aHanmuza. [lpubmkenune  GyHKIu,

muddepeHManbHbIe 1 HHTETpalbHble ypaBHeHUs: YuebHoe nocodue / b. I1. lemunosuy,
U. A. Mapon, 3. 3. llysanosa — CIIO.: JIans, 2008. - 400 c.

4. Hemunosuu, b.II. [Juddepennuanbupie  ypaBHeHMs:  ydueOHoe  mocobue  /
b. I1. lemunosuy, B. I1. Moxenos. — CII6., M.; Kpacuonap: Jlanb, 2008. — 276 c.
5. I'aBpuinoB, B.P. KparHble ¥ KpHBOIMHEHHBIE HHTETpajibl. DIEMEHTHl TEOPUHU TIOJIS:

VYuebnuk mnsa Bty3oB / B. P.Taspmnos, E.E.WBanosa, B.JI. Mopo3oBa; moa pen.
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http://media.technolog.edu.ru/

10.

11.

12.

13.

14.

B. C. 3apybuna, A. Il Kpumenko. - 3-¢ wu3n., wuchop.- M.: M3g-so MITY wuwm.
H. D. baymana, 2008. — 491 c.

Bentnens, E. C. Teopus BeposSTHOCTEH M €€ WH)XCHEPHBIC NMPUJIOKECHUS. yueOHOE
nocobue mns BTy3oB / E. C. Benruens, JI. A. OBuapoB. — M.: Beicmias mikorna,

2007. — 491 c.

MeTOoAUYeCKUe YKA3aHUS:
[Mansmuna, O. B. Bekropnas anreOpa. AHaiuTHYecKas TeOMETpUs (CIIPaBOYHBIC
Marepuanbl): Meron. ykazanus / O.B. Ilamanuna, T.A. Vmanosa..- CII06.:
CIIOI'TU(TY), kad. Beicur. maTematuku 2008. — 21 c. (OB)

[Hansmuuaa, O. B. JluneitHas anreOpa (cmpaBouyHbIE MaTepHaIbl): METOMA. YKa3aHUs /
O. B. lllansnuna, T. A. Ymanosa; CIIOGI'TU(TVY). Kad. Beicin. marematuku. - CIIO.,
2008. - 19 c. (Ob)

[Hansmuuaa, O.B. TumnoBsle BapuaHThl KOHTPOJIBHOM paboOThl 1Mo Teme BekropHas
anrebpa W aHamuUTUYecKas reomerpus: wMerton. ykazanws / O. B. [llansnuna,
H. H. I'm3nep, B. C. Kanuronos; CIIOI'TU(TY). Kad. Beicmi. marematuku. - CIIO.,
2009. - 23 ¢c. (Ob)

I'py3nakoB, A. A. DieMeHTHI TEOpPHH IMpeaeioB: MeTon. ykazamus / A. A. ['py3akos,
M. b. Kymuunenko; CII6I' TU(TVY). Kad. Beicmn. matemaruku. - CII6., 2010. — 64 c. (Ob)

CnoGonunckas, T.B. Ilpenensl. PexomeHmanuu K pelIeHUIO 3ajad KOHTPOJbHOU
pabotel: Meron. ykazanus / T. B. Cnobogunckas, A. A. I'py3akoB, M. b. Kynunnenko;
CIIGI' TU(TY). Kad. Beicur. marematuku. - CII6., 2010. — 29 c. (OB)

Mansmuua, O. B. Ilpemen u nHempepsiBHOCTH (yHKIMH. CrHpaBOYHBIE MaTEpPHAIIBL:
meton. ykazanus / O. B. lllananuna, T. A. Ynanosa, B. C. Kanurounos. — CII6., 2012. —
22 c. (Ob)

Mansmuua, O. B. IlpomsBoanbie u nuddepenmuansl. CrnpaBoyHble Marepuaibl. /
O. B. lllansnuna, T. A. Ynanosa, B. C. KanutonoB. — CII6.: CII6GI'TU(TY), 2012. —
18 c. (Ob)

Pemennie TUMOBBIX BapHaHTOB KOHTPOJBHOM pabOThl MO T€ME€ MPOM3BOAHBIE (PYHKIIMU
oqHOU mepeMeHHol: Metof. ykazaHnus / II. E. backakoBa, T. B. Bunnuk, H. H. I'u3nep,
A. J1. bab6aes.- CII6.: CIIGI TU(TVY). Kad. Beicu. marematuku, 2011. — 16 c. (Ob)

[Ipumenenne nudQepeHIaTbHOr0 HCUYMCICHHUS K HUCCIeNOBaHMIO (GYHKUMH U
nocrpoeHuto rpapukon: meron. ykazanus / T.B.Cnobomunckas, II. E. backakosa,
A. A.T'py3zaxoB, H. H.Tusnep, lO. A.HeoGepaun. - CII6.: CIIOI'TU(TY), 2013.—
25 c. (Ob)

Knumosunxkas, H. M. Murerpansl QpyHKuMii OgHON NEpeMEHHON: METOJH. yKa3zaHus /
H. M. Kiiumogwutkas, A. A. I'py3akos. - CI16.: CII6I' TU(TY), 2013. — 56 c.

I'py3nkoB, A. A. TexHHKa BBIYMCICHUS OTPEACICHHBIX WHTETPAJIOB: METOJ. YKa3aHus /
A. A. T'pysakos. — CII6.: CIIGI' TU(TYVY), 2012. — 61 c. (3b)

I'pyznkoB, A. A. HMuTerpanbHOoe ucuuciaeHue (YHKUUNA OHOM INepeMeHHOW: y4deOHoe
nocobue / A. A. I'pysakos. - CI16.: CIIOBI' TU(TYVY), 2013. — 139 c. (3b)

I'py3nkoB, A. A. BeluucieHue M NPUIIOKEHUS IBOMHBIX HMHTETPAIOB: METOJMYECKHE
ykazanus / A. A.I'pysakos, M. b. Kymuunenko. - CII6.: CII6BI'TU(TY), 2013.-
58 c. (Ob)

Bunnuk, T. B. BpruncineHne TpOWHBIX HHTETPAIOB B JACKAPTOBBIX M KPUBOJIMHEMHBIX
KOOpAMHaTax:  MeTojauueckue  ykasauus /  T.B.Bunnuk, A. A.I'py3akos,
M. b. Kymuunenko CII6.: CIIOBI' TU(TYVY), 2013. — 53 c. (Ob)
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15.

16.

17.

18.

19.

20.

21.

22.

darraxoBa, M. B. Jluneitasie nuddepennunanpupie ypaBHeHHS N-To nopsiaka. Pemienue
3amad: meton. ykazanus / M. B. darraxosa, M. b. Kymuunenko, H. M. KnumoBumkas;
CIIOI' TU(TY). Kad. Beicur. matematuku. - CII6., 2009. — 65 c. (Ob)

Mansnuna, O. B. O6sikHOBeHHBIE AU depeHnnanbabie ypaBHEeHHs : yueOHoe nocodue /
O. B. lansnuna, B. C. Kanutonos; CII6., CIIGI'TU(TY). Kad. marematuku, 2013. —
38 c. (Ob)

I'py3nkoB, A.A. Psager: yuebnoe mnocobue / A.A.Ipy3akos, O.B.Hlansanuna,
B. C. Kamuronos. - CI16.: CIIGI' TU(TVY), 2013. — 52 c. (Ob)

TumoBble BapWaHTBl KOHTPOJIBHOH pabOTBI MO TEMe pSIbl: METOA. yKa3aHus /
I1. E. backakoga [u np.]. — CII6.: CII6I' TU(TY). Kad. Beicuieii. matematuku, 2007. —
20 c.

Pxxoncuunkuii, A. B. Teopusi BepoATHOCTEM M MaTeMaTHYecKas CTaTUCTHKA: Y4eOHOoe
nocobue / A. B. Pxoncuutikuii - CI16.: CII6OI TU(TY), 2009. — 58 ¢. (Ob)

Jlykuna, M. B. Ilpumepsl pemieHus 3agad 1o Teopuu BeposiTHOcTed. CiyualiHble
coOwIThs: yueOHoe mocodbue / M. B. Jlykuna, E. B. MunoBanosuu — CI16: CITOI' TU(TY),
2007. —54 c.

3amaun o TeopuM BeposiTHOCTEH: YueOHoe mocodue / JI. B. Amxewmsn, B. I1. 'onuapyk,
A. T. Kypuuer u ap. — CI16.: CIIGI TU(TY). Kad. npuki. marematuku, 2008. — 88 c.

Homnromoinos, JI. B. Ctaructiuueckoe OlleHUBAaHUE W MPOBEPKA CTATUCTHUYECKUX THUIIOTE3:
Mmeton. ykazanus / J{. B. [lonromnonos. - CI16: CII6I TU(TY), 2014. — 14 ¢. (Ob)

0) 10MOTHUTEILHAS JIUTEpaTypa:

1.

3anopoxer, I'. 1. PykoBoACTBO K pelIeHHIO 3aqad MO MAaTeMaTUYeCKOMY aHanuzy /
I'. K. 3anopoxer. - CII6.: JIanb, 2009. - 460 c.

Kysnenos, JI. A. COOpHHMK 3aaHuii 1O BBICIICH MaTeMaTUKE (THIIOBBIC pacyeThbl) /
JI. A. Kysnenos. - CII6.: Jlans, 2008. - 239 c.

[IpakTueckoe pyKOBOACTBO K PEIICHUIO 3aJad IO BBICIHIEH MaTeMaTuke. JInmHeWHas
anreOpa. BekropHas anreOpa. AHanuTHuecKkas reomeTpus. BeeneHnue B MaTeMaTHUECKHi
ananus. [IpousBonHas u e€ npunoxxkenus: YdyeOHoe nocobue s By30B / M. A. ConoBbeB,
B. B. llleBenes, A. B. Uepssikos, A. 10. Pentun. — CII6.: JIans, 2009. — 319 c.

[IpakTyeckoe pyKOBOJACTBO K PEIIEHUIO 3a4ad [0 BBICIIEHW MaTeMaTHKeE.
WuTerpupoBanne QyHKIMI oaHON nepeMeHHOW. DYHKIIMM MHOTUX MEPEMEHHBIX. Psbl:
YueOnoe mocobue mus By3oB / WM. A. ConosneB, B. B.IlleBeneB, A. B. Uepsskos,
A. 10. Pentun. — CII6.: Jlans, 2009. — 287 c.

[IpakTueckoe PyKOBOJICTBO K PEIICHHIO 3aad IO BBHICIHIEH MaremaTuke. KpaTHbie
unterpansl. Teopus mona. Teopuss QYHKIMA  KOMIJIEKCHOTO  MEPEMEHHOTO.
OObIkHOBeHHbIE au(pQepeHnanbHble ypaBHEHUA: YdeOHoe mocoOue sl BY30B /
U. A. ConosreB, B. B. IlleBeneB, A.B. UepssikoB, A.lO.Penun. — CII6.: Jlans,
2009. — 445 c.

I'mypman, B.E. PykoBoaCTBO K pelIEHUIO 3aJad [0 TEOPUU BEPOATHOCTEH U
MaTeMaTUYeCKOW CTaTUCTHKE: ydeOHoe mocobue misa By3oB / B. E. I'mypman. - M.:
IOpaiir, 2011. — 404 c.

B) BCIIOMOTaTeJIbHAs JIUTEeparypa:

1.

bepman, I'. H. COopHuk 3ama4 mo kypcy Matemaruueckoro anamuza / I'. H. bepmasn. -
CII0.: JIans, 2006. — 608 c.

Kynpssues, JI. JI. Kypc maremarnueckoro anamuza / JI. JI. Kyapssues.- M.: Jlpoda,
T.1-2006.-702c., T.2-2004.—-720 c.

I/IH)II/IBI/IHyaJ'H)HI)Ie 3aJaHus 110 TEMEC ((HpPIJIO)KeHI/ISI OMMPECACIICHHOI'0O UHTETpajia»: METOM.
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YKa3aHUS / T. B. CnoboauHcKas, B. B. bepe3nunkosa, I1. E. backakoga,
H. M. Knumoswurkas, A. H. [Taynscen. - CII6.: CIIGI TU(TY), 2006. — 52 c.

4, Bunnuk, T.B. TumoBble BapuaHTBl KOHTPOJIBHOW paboThl 1m0 Teme (OOBIKHOBEHHBIE
muddepeHnranbaple ypaBHeHus: : meron. ykasanus / T. B. Bunnuk, H. H. T'm3nep ;
CIH6I'TU(TY). Kad. Beic. matematuku. - CII6., 2005. — 21 c.

5. Myparo, O.B. JubdepeHunanbuple ypaBHEHHUS B MAaTeMAaTHUYECKHUX MOJEIAX
TEXHOJOTHYECKHUX TporieccoB: Meroauueckue ykazanus / O. B. Myparos. - JI.: JITU um.
Jlercosera. Kad. mpuki. marematuku. - 1989. — 18 c.

6. [ontpsrun, JI. C. 3nakoMcTBO ¢ BhIcmieH Martematukoi. JluddepeHnmansHbie
ypaBHenus u ux npwioxenus / JI. C. [lontpsrun. - M.: Hayka. I'n. pen. ¢uz.-mar. iaur.,
1988. — 207 c.

7. ITonomapeB, K.K. CocraBienne u pemenue audQepeHIraIbHbIX ypaBHEHUH

WHXCHEPHO-TEXHUUCCKUX 3aJa4: MocoOue s (U3MKO-MaTeMaTHUSCKUX (aKyIbTETOB
nenarorundeckux HHCTUTYTOB / K. K. Tlonomapes. - M.: 'ocyunienusnar, 1962. — 184 c.

8. OcHOBBl MpUKIAAHOM MareMaTUKU. Teopus BepoOATHOCTEM UM  MaTeMaThdecKas
craructuka / A. M. Azuzos, A. I'. Kypuuss, B. I'. Hukurenko. - CI16.: Xumus, 1994. —
263 c.

9. BopoBkoB, A. A. Teopus BeposTHOCTeii: yueOHOe mocodue / A. A. bopoBkoB. - M.:
Hayxka, 1986. — 431 c.

10. Teopuss BeposiTHOCTEl. BeposTHOCTH — CcOOBITHI:  MeETOAMYECKHE  yKazaHus /
JI. B. AmxemsiH u ap. - CI16.: CIIOBI' TU(TYVY), 1992. — 48 c.

11.  I'mypman, B.E. Teopus BeposiTHOCTEl U MaTeMaTH4eCcKas CTaTUCTHKA: yueOHOe mocodue

s By30B / B. E. 'mypman. - M.: Breiciiee o6pazoBanue, 2006. — 479 c.

8. [lepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEpHET», He0OXOAUMBIX [IJISI 0CBOCHHS TUCIUILINHBI

y4eOnbiii maH, PITJ] u yueOHO-MeToanueckue maTepuainsl: http://media.technolog.edu.ru
3IIEKTPOHHO-OUOINOTEYHBIC CUCTEMBI:
«NeKTPOHHBIH YuTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;
«Jlanb» https://e.lanbook.com/books/.

9. MeToanueckne yKa3aHus JJIsl 00Yy4aIOMIUXCSl M0 OCBOEHUIO TUCHMILIHHbI

Bce Buabl 3aHATHH 1O AMcUUIUIMHE «MaTeMaTHka» HpPOBOJATCS B COOTBETCTBUU C
TpeboBanusimu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIX 3aHsATHIA. JITabopaTopHbIe 3aHATHS.
OO6mune TpeGoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekuus. OOuue
TpeOoBaHUS;

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunel yuebHbix 3aHsaTHil. CeMHHapbl H
npakTrdeckue 3aHaTus. O0ue TpeOoBaHUs K OpraHU3aIiy U MPOBEICHUIO.

CTII CIIGI'TU 048-2009. KC YKB/. Bunel yuebnbix 3anstuil. CamocTosiTenbHas
mIaHupyemas padorta cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alUK U IPOBEACHHUIO.

CTII CIIoI'TH 016-2015. KC YKB/I. ITopsinok npoBeAeHus: 3a4€TOB U HK3aMEHOB.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JUCIUIUIMHBI, JTydlle
BCETr0 OCYILECTBIISITh Ha BECh CEMECTp, NMPEeNycMaTpUBas MPH 3TOM DPETYISIPHOE MOBTOPEHHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM MPABWJIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTyJeHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHU3aluU Y4eOHOH paboThI;
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CepbEe3HOE OTHOUIEHUE K U3YUEHUIO0 MaTepuaa;

MOCTOSIHHBIM CAMOKOHTPOJTb.

Ha 3ansiTusi CTyleHT DOJDKEH MPUXOAUTh, UMesi Oarak 3HaHW M BOMPOCOB IO YK€
M3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX PU
OCyLIEeCTBJICHUH 00pa30BaTEJIbHOIO NIPoLecca Mo JUCHHUILINHE

10.1. UndopMaMOHHBIE TEXHOJIOTUH

B yue6HOM mpomecce MO MAaHHOW JUCHMIUIMHE MPELyCMOTPEHO HCIOJIb30BaHUE
MH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHE JIEKIUHI C UCIIOJIB30BAHUEM IIPE3CHTALINN;

B3aUMOJICHCTBHE C 00YJAIOIIUMHUCS TOCPEICTBOM JIEKTPOHHOM ITOYTHI.

10.2. [IporpamMMHoOe o6ecrieyeHue

I[Tpu BeimonHernu PT'P cTyaeHThI HCIOIB3YIOT MaKeT MpHUKIaIHbiX mporpamm Mathcad.

10.3. HlHpopManMOHHbIE CLIPABOYHbIE CUCTEMbI
wolframalpha.com/examples/mathematics

11. MarepuajibHO-TeXHHYeCKas 0a3a, HeoOXoauMasi 1JIsl OCYyIIeCTBICHUS
00pa30BaTeJBbHOIO NPoOLECcca M0 AUCHHUILINHE

Jlnist BeieHust JIGKIMOHHBIX U MPAKTHUECKUX 3aHITUN HCIIONB3YIOTCS ayIUTOpUN Kaderpbl
MAaTCMAaTUKH.

Jnsg  mnpoBeneHuss 1aOOpaTOPHBIX 3aHATHH MCIOJNB3YETCS KOMIIBIOTEPHBIM  Kiacc,
00opy0oBaHHBIN 16 nepcoHalbHBIMU KOMITBIOTEPAMH, 0OBEAUHEHHBIMU B CETh.

12. Oco0eHHOCTH OCBOEHMS TUCHMILIMHLI HHBAJIUAAMHU U JHIAMH C
OrpaHNY€eHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

Z[J'IH HHBAJIMAOB W JIAL € OI'PaHUYCHHBIMU BO3MOXKXHOCTAMU y‘{e6HbIe mnmponecc
ocyliecTBisieTcs: B cooTBeTcTBUM ¢ [lonoxeHnem o0 opraHuszanuu ydyeOHOro mporecca Jyis

0o0y4YeHMs] MHBAJIUIOB U JIMIl C OTPaAaHMYCHHBIMH BO3MOXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpkACHHBIM pekTopoM 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbBIX CPEACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalum 110
AUCIHHUIIJINHE «MaTeMaTHKa»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun
Hngexc ®opMyJIHpPOBKA® Jran 5
¢dopmupoBanus
OIIK-1 | cmoCOOHOCTHIO HCIOJIL30BATL MATEMATHYECKHE, Ha4vaJIbHBIN
€CTECTBEHHOHAYYHBIC U MH)KCHEPHBIC 3HAHMS JIJIsl peleHu st
3a1a4 cBoeil npogecCMOHAIbHOM 1eATeJILHOCTH
I[IK-16 | cmocoOHOCTBIO NMPOBOAUTH MaTeMaTH4ecKoe HaYaJILHBIN
MO/IeJITUPOBaHM e OTAEeJbHBIX cragui " BCEro
TEXHOJIOTrHYeCKOTI0 npoiecca, c HCIOJIb30BaHUEM
CTaHJIAapTHBIX TMAKETOB AaBTOMATHU3MPOBAHHOIO pacyeTa |
MIPOCKTUPOBAHUS

2. lloka3zaTeu M KpUTEpPUHU OLEHNBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax HX
(hopMupoBaHUSA, IKAJIA OLEHUBAHUS

O6paTHOI>'I MaTpulbl 1 MCTOIBI
pemiCHuA CUCTEM JIMHEMHBIX
aﬂre6pa1/1qe01<1/1x ypaBHCHI/II\/'I.

YMeeTr BBINOIHSITH ornepannuu Hazng
MaTpuaMiu, BbIYUCIIATH OIPCACIIUTCIIN,

Ha BOMNPOCHI K 3a4eTy
NeNe 3-9, BeImoOHEHHE
Kp Ne 1 u
WHIMBUTYaTbHBIX
3aJlaHu i

[Toxazarenu
OLICHKHU .
Kpurepnii Komneren
pe3yabTaToOB [Inanupyemslie pe3ysIbTaThl
OLICHUBAHMS U
OCBOCHHUS
JUCIUIIMHBI
OcBocHue 3HaeT onpeesieHnss OCHOBHBIX IIpaBunsable  otBeThl | OIIK-1
pasznena Ne 1 MOHATUM JTMHEHHOM anreOpsl U Ha BOIIPOCHI K 3a4eTy
(bopMynupoBKHU 6a30BBIX TEOPEM. NeNe 1,-,3, 6-9
YMmeer aHanM3MpOBaTh Pa3peIIMMOCTb
U OZHO3HAYHOCTb Pa3pelinMOCTH 3a7ad
JUHEIHON anredpsl
Baapeer snemMeHTamMu Teopun
JIMHENHBIX POCTPAHCTB B IPUMEHEHUUN
K OIepalusM HaJ MaTpULIAMH U
PELIEHHUIO CUCTEM JIMHEWHBIX
YpaBHEHUM.
3HaeT OCHOBHBIE METO/BI HaxOkaeHus | IIpaBuiabHBIE  OTBETHI [1K-16

2

JIMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 3ran opMHUpOBaHHS KOMIETEHIMH BbIOHpaercs mo m.2 PIIJI m yuebHOMY riaHy (HAadaibHBII — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
bopmupyercs B xozae npakTuku unu [MA), mpoMexyTO4YHBIH - Bce Ipyrue.)

SKMPHBIM HIPU(TOM BBIJEJICHA Ta YacTh KOMIIETEHIIMH, KOTOpas (OPMHUPYETCS B XOJAe HW3YUCHHUs IaHHOU
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IToka3arenu

OLICHKHU .
Kpurepuii Komneren
pe3yIbTaTOB [Inanupyemblie pe3ysbTaThl OLCHHBAHHS -
OCBOEHUS
JUCHUTUTUHBI
peuarh CUCTEMBbI JUHEHHBIX
anreOpanvyeckux ypaBHEHUH.
Bnangeer HaBblkaMu — pelleHUS U
aHaJM3a 3a/1a4 JMHEHHOU anreOpsbl.
OcBoeHue 3HaeT onpeeaeHusi OCHOBHBIX [IpaBuneubie  otBeThl |  OIIK-1
paznena Ne 2 MOHATUH BEKTOPHOH anreOpsl U Ha BOIPOCHl K 3a4eTy
AHATTMTUYECKON T€OMETPHH. NeNe 10, 11, 15, 18.
YMmeer OOBICHATH CyThb METOJNOB | BrimomHenue
aQHAJIUTUYECKOM FeOMETPHUH WHIUBUIYaJIbHBIX
Baajgeer moHuMaHUEM CBOMCTB 3aJaHuN
orepalii HaJl BEKTOpaMU B paMKax
TEOPHUH JIMHEHHBIX MPOCTPAHCTB
3HaeT pa3iuyuHbIe BUJbI ypABHEHUN [IpaBuibHBIE  OTBETHI [1K-16
MPSIMBIX, IJIOCKOCTEH, KPUBBIX BTOPOTO | HA BOIPOCHl K 3a4eTy
MnopsiKa. NeNe 12-23,
YMeer BBHIIOJNHATH ONEpPAllMM  HAJ | BBIIOJHEHUE
BEKTOPaMH, 3aJJaHHBIMU | UHIUBUIYaTbHBIX
KOOPJAWHATAMHU. 3aJaHui
Banapneer MeTonamu pemieHust 6a30BbIX
3a/1a4 aHAJTMTUYECKON re€OMETPUHI
OcBoenue 3HaeT COOTHOIIEHUS MEXIY IIpaBuiibHBIE ~ OTBETHI OIIK-1
paznema Ne 3 Pa3IUYHBIMHU YUCIOBBIMU Ha BOIIPOCHI K 3a4eTry
MHO>KECTBAMH. NeNe 24-25,
YMmeer  NPUMEHSTh  KOMIUIEKCHBIC | BBITIOJHEHUE
qyucla s pelieHus anredpanvyeckux | MHIUBUAYAIbHOTO
3ajad. 3a/TaHUS
Baaneer MmeTonamu pasioxeHUs
MHOT'OUYJICHOB HA MHOYKUTEJHU TIPH
HaJIMYMHU KOMIUIEKCHBIX KOPHEH.
3HaeT omnpe/eneHrne MHOKECTBa [IpaBunbHBIE  OTBETHI [1IK-16
KOMIUIEKCHBIX Urcel U (POPMBI X Ha BOIIPOCHl K 3au4ery
MIpE/ICTaBICHHUS. NeNe 24-25,
YMeer BBINONHATH ONEpPAallMM  HaJ | BBIIOJHEHUE
KOMIUIEKCHBIMH YHCIIAMHU. WHIMBUIYAJIBHOTO
Baaneer meTonamu nepexona oT 3a/1aHUS
0JTHOM (hOPMBI TIPECTABICHUS
KOMILJIEKCHOTO YHCIIa K JJPYTOM.
OcBoeHue 3HaeT omnpejeneHue npeaena s [IpaBunbnabie  otBeThl | OIIK-1
pasnena Ne 4 Pa3IMYHBIX CUTYALIH. Ha BOIIPOCHI K

YMmeer 0O0BSCHATH (GOpMaNbHBIA U
COIEPKATEIbHBI ~ CMBICT  ITOHATHI
OCCKOHEUYHO MaJIoi H OECKOHEUHO
OOJIBIIIOH.

Baaneer moHsTHEM TTPEACTHEHOTO
nepexo/ia, Kak OCHOBOM METOJI0B
MaTeMaTU4YeCKOro aHaJIu3a.

sk3ameny NeNe 1,2, 4-8
(BTOpOIi cemecTp)
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IToka3arenu

OLIEHKHU .
Kpurepuii Komneren
pe3yJIbTaTOB [Inanupyemble pe3yabTaThl
OLICHUBaHUS UH
OCBOEHHUS
JMCHUATUTHHBI
3HaeT OCHOBHBIE THITbI [IpaBuibHBIE  OTBETHI I1K-16
HEOIPEIEIEHHOCTEN, BCTPEYAIOIINXCS | Ha BOIIPOCHI K
MIPU BBIYUCIICHUHU TTPEACIIOB. sk3ameny  NoeNe 3,6,9
Ymeer BBIYUCIIATH npenensl | (BTopoit cemecTp),
anreOpanyeckux M TPAHCLEHJEHTHBIX | BiogHeHHe Kp Ne 2 n
GyHKIHH. PI'P Ne 1.
Buageer MeTojaMu pacKphITUS
HEOIIPENEIEHHOCTEN B IIpeieax u
HCCIIEIOBAaHMsI TOUEK Pa3phlBa
GyHKIHN.
OcBoeHue 3HaeT onpeeneHne Nporu3BOIHOM, [IpaBunbubie  otBethl | OIIK-1
paznema Ne 5 nuddepeHnuana, Ha BOTIPOCHI K
g hepeHIUPyEeMOCTH. sk3ameny NeNe 10, 11
YMeer OOBACHATH COAEpKATEIbHBIN | (BTOPOIl cemecTp)
CMBICIT OCHOBHBIX HOHATHH
i epeHIHaTbHOTO HCYHCICHHUS.
Buiageer TeopeTuyecKMMU OCHOBAMHU
mQQepeHIaTbHOTO HCYUCIICHHUS.
3HaeT NpoU3BOJHBIE BCEX [IpaBunbHBIE  OTBETHI I1K-16
AJIEMEHTAPHBIX (YHKIMNA U IpaBUIIa Ha BOTIPOCHI K
muddepeHIpoBaHus. sk3ameny NeNe 12, 13
YMeer  BBIUMCIATH  [POU3BOJHBIE | (BTOPOI cemecTp),
3aJJaHHbIX (YHKLUH. BeinosniHeHne Kp Ne 3.
Baaneer meronamu
Qg QepeHIIMpOBaHUsI.
OcBoenue 3HaeT KIJIIOUEBbIE TEOPEMBI O [IpaBunbubie  otBethl | OIIK-1
pasznena Ne 6 muddepeHIUpyeMbIX QyHKIUIX. Ha BOIIPOCHI K
YMeer OOBSCHATH pa3nuuus MexAy | ok3ameny NeNe 14-23
HEOOXOJMMBIMU M JIOCTaTOYHBIMH | (BTOpOIi cemecTp).
YCIIOBHSMU MOHOTOHHOCTH,
SKCTpEMyMa U JIp.
Baaneer MmeTonamu NpUMEHEHMS
Qg depeHInaIbHOr0 UCUUCICHUS K
PEIIeHHIO IPUKJIAHBIX 3a71a4.
3HaeT TOUHBIE OIpeIeNIeHus 1 [IpaBunbHBIE  OTBETHI I1K-16
HArJISIHBIA CMBICIT TTIOHATHI Ha BOIIPOCHI K
MOHOTOHHOCTH, KCTPEMYMa, sk3ameHy NeNe 19-22
BBIITYKJIOCTH, CUMIITOTHI. (BTOpOII cemecTp),

YmMmeer MIPOBOJIUTH MIOJTHOE
ucclieioBaHne (PYHKIIUN ¥ TIOCTPOCHUE
e€ rpaduka.

Baageer METOJaMM UCCJIICAOBaHUA
MOHOTOHHOCTH U BBIITYKJIOCTU

GyHKIIH.

BeinosHeHue PI'P Ne 1.
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IToka3arenu

OLIEHKHU .
Kpurepuii Komneren
pe3yabTaToB [Inanupyemble pe3yabTaThl
OLICHUBaHUS UH
OCBOEHHUS
JMCHUATUTHHBI
OcBoeHue 3HaeT TOYHbIC ONPEACIICHUS [IpaBunbubie  otBeThl | OIIK-1
paznena No 7 HEOIPEIEIEHHOTO U ONPEIECIEHHOTO Ha BOIIPOCHI K
WHTEeTrpaJa ak3ameHy NeNe 24, 27-
Ymeer OOBACHSATD, kakue | 28, 34-36 (BTOpOIi
reoMeTpUYECcKue u ¢busnyeckue | cemecTp)
BEJIMYMHBI  SABISIOTCS  MCTOYHHUKOM
HOSIBJICHUSI TOHATHUS UHTErpaa.
Buiaseer npuHIMTIAMH TPUMEHEHUS
MHTETPaJIbHOI0 UCUUCIICHUS K
PELICHHIO IPUKJIAIHBIX 3a7a4.
3HaeT TabNIUIly HHTETPAIIOB U [IpaBuUnbHBIE  OTBETHI I1K-16
OCHOBHBIE ITPaBHJIA IPEOOPA3OBAHHS Ha BOTIPOCHI K
HWHTETPAJIOB. sk3ameny Ne 25, 26,
YMmeer BBMHCIATH ompenenéHHsie u | 29-36,  BBIOTHEHHE
HEONPEJICIEHHBIE unrerpaisl | PI'P Ne 1, BeimonHenue
paloHaIbHBIX, TpUrOHOMETpUueckux, | Kp 4. (BTOpOIA
UppalOHAIBHBIX (DYHKIHIA. ceMecTp)
Buiaseer HaBBIKAMH TPUMEHEHUS
(G opMyJ1 HHTETrPaJIbHOI'O MCUUCIICHHSL.
OcBoenue 3HaeT TOUHbIE ONPEECICHUS U [IpaBunbubie  otBethl | OIIK-1
paszzena Ne 8 HarJIsIHbIA CMBICH Oa30BbIX HOHATHIH Ha BOIIPOCHI K
Qg QepeHIMaIbHOTO U HHTETPATbHOTO | K3aMeHy NeNe 37-38,
MCUUCIIEHUS QYHKIUN HECKOJIBKUX 41-43, 45, 49 (Bropoii
MIEPEMEHHBIX. CeMecTp).
YMmeer (GopMynHpoOBaTH  OCHOBHBIE
TeopeMbl O (YHKIUSAX HECKOIBKHX
MEPEMEHHBIX.
Baaneer MeTogamMu HarasAHOTO
npeacTaBiIeHNus QYHKIMN ABYX
MIEPEMEHHBIX.
3HaeT OCHOBHbIE ITPaBUIIA [IpaBunbHBIE  OTBETHI I1K-16
g depeHIMPOBaHUS U METO/IbI Ha BOITPOCHI K
MHTETpUPOBaHUS PYHKIUI HECKOJIBKUX | k3aMeHy NeNe 39-44,
MEPEMEHHBIX. 46-48, 50-53 (Bropoii
YmMmeer BBIUUCIISATH YacTHBIE | CEMECTp), BBIIOJHEHHE
MPOU3BOJHBIE, HaXoJUTh nonusie | PI'P Ne 1, Bemonnenne
muddepeHmanbl, BEIYUCIATh KpaTHble | Kp 5
WHTETPaIbI.
Buiaseer HaBbIKaMH HaXOXKICHUS
AKCTpPEMAaJIbHBIX 3HaYeHUH QyHKIUN
HECKOJIbKUX MEePEMEHHBIX, IPUMEHEHUS
KpPaTHBIX UHTETPAIOB K PEIICHUIO
(U3NYECKUX U TEOMETPHUECKUX 3a]1au.
OcBoeHue 3naet GOpPMYITUPOBKH TEOPEM O [IpaBunenabie  otBeThl | OIIK-1
paznena Ne 9 paspemmMocTy AudQepeHnaIbHbIX Ha BOIIPOCHI K

YpaBHEHUU

YMmeer IIPOBEPSITh JUHEHHYIO

sk3ameny NeNe 1-3, 7,
9 (Tpetuii cemectp).
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IToka3arenu

OLICHKHU .
Kpurepuii Komneren
pe3yabTaToB [Inanupyemble pe3yabTaThl
OLICHUBAHUS U
OCBOEHUS
JMCHUATUTHHBI
HE3aBUCHUMOCTb PELICHUN JIMHEWHBIX
Qg QepeHInanbHbIX yPaBHEHUH.
Bnapneer MeTonamu cBeieHUS
MPUKIIQJHBIX 33124 K PEIICHUIO
mudepeHIMaTbHBIX YPaBHEHUH.
3HaeT OCHOBHBIE THUIIbI [IpaBunbHBIE  OTBETHI I1K-16
muddepeHIaTbHBIX YPaBHEHHIA. Ha BOIIPOCHI K
YMeer HaxoauTh o0uIMe pemeHus s | sx3ameny NeNe 2,4-13
CTaHJIApPTHBIX THUIIOB YypaBHEHWH WU | (TpeTuit cemectp),
pemaTh  COOTBETCTBYIOLIYIO  3anauy | BeimosiHeHue Kp 6.
Komm.
Buiaseer HaBbIKaMH Ka4eCTBEHHOTO
aHanu3a qudepeHnanTbHbIX
YpaBHEHUI
OcBoeHue 3uaet Tounble onpenenenus noustuit | [IpaBunbasle  orBersl | OIIK-1
pasaena Ne 10 | cymmBI psa, CXOIMMOCTH, Ha BOTIPOCHI K
PacxoAMMOCTH psfa U Ipyrux 6a3oBbXx | ok3ameHy NeNe 14, 20,
MOHATHH. 21 (tpermii cemectp),
YMeer NpUMEHATH pAIbl K peuieHuto | BeimoidHeHue PI'P Ne 2
MaTeMaTHYECKUX U TMPUKIATHBIX 3a/1a4.
Buapeer mpocreiinimMu HaBbIKAMU
CYMMHPOBAHHUS PSJIOB.
3HaeT OCHOBHBIE IPU3HAKU [IpaBunbHBIE  OTBETHI I1K-16
CXOJIMMOCTH PSIOB. Ha BOTIPOCHI K
YMeer wuccienoBaTh 4HCIOBbIE psfbl | ak3ameHy NeNe 15-19,
Ha CXOJUMOCTh W HaxXOIHWTh o0macte | 22-29 (TpeTuit
CXOAMMOCTU (PYHKIMOHAIBHBIX PSIOB. | CEMECTP), BBIIOJIHCHHUE
Buageer HaBbIKaMU MPEICTABICHUS PI'P Ne 2, BEIMONTHECHHE
3aJJaHHbIX (YHKLUH B BUJIE CYMMBbI Kp7
CTETIEHHOTO WJIM TPUTOHOMETPHUIECKOTO
psza.
OcBoenue 3uaer npenmMer Teopun BeposiTHocTH U | [IpaBunbable  orBetsl | OINK-1
pasnena Ne 11 | e€ MecTO B €CTECTBEHHBIX HayKax. Ha BOIIPOCHI K
YMeer OOBICHATH CyTh TOHATHN | 9k3ameHy NeNe. 1, 3, 5
«CiTy4aiiHOe COOBITHE», «HE3aBUCHMBIE | (UETBEPTHII ceMecTp).
COOBITUS» U JIP.
Buiaseer HayyHBIM TOHUMAaHUEM
MTOHSITUI BEPOSITHOCTH, CITy4alHOCTH.
3HaeT aKCHOMBI BEPOSITHOCTU U UX [IpaBunbHBIE  OTBETHI I1K-16
BaXHEUTIIHE CIICACTBUSI. Ha BOTIPOCHI K

YMeer  BBIUUCIATH BEPOATHOCTH
COOBITHH, PUMEHSS M3BECTHBIE
TeopeMbl U (opMynsl  Teopuu
BEPOSTHOCTH.

Baageer HaBbIKaMU BEIYHCIIEHUN
BEPOSITHOCTEH COOBITHIA.

sk3ameny NoeNe 2, 4-7
(ueTBEPTHIN cemecTp),
BhinonHenue Kp 8
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IToka3arenu

OLICHKHU .
Kpurepuii Komneren
pe3yJIbTaTOB [Inanupyemsble pe3ynbTaThbl OCHHBAHHS -
OCBOEHUS
JMCHUATUTHHBI
OcBoeHue 3HaeT onpeesaeHue MOHITUS U [IpaBunbubie  otBeThl | OIIK-1
pa3nena Ne 12 | mpumephl ciydailHbIX BEIMYUH. Ha BOIIPOCHI K
Ymeer OOBSICHATH coAepKaTeNbHBIN | dk3aMeHy  NeNe 8-12,
CMBICI  OCHOBHBIX  XapakTepucTHK | 20 (ueTBEpTHII
CIIy4aiiHbIX BEJTUYMH. ceMecTp).
Buiiaseer KoIM4yecTBEHHBIMU METOIAMH
OLICHKH B3aUMHOTO BIIUSHUS
CIIyYalHBIX BEJIMYUH.
3HaeT OCHOBHBIE CTaHJAPTHBIE 3aKOHBI | [IpaBUsibHBIE  OTBETHI I1K-16
pacnpe/iesieHus CIy4aliHbIX BEIUYUH U | Ha BOIIPOCHI K
MpeACIIbHBIC TEOPEMBI. sk3ameny NoNe 13-21
Ymeer HaxOJIHUTh YUCIIOBBIE | (UETBEPTHIA CEMECTp),
XapaKTePUCTHKU JUCKPETHBIX u | BeimoiHenue Kp 9
HETPEPBIBHBIX CITYYaifHBIX BETUYNH
Bnapneer MeTonamu ornpeneneHus
KOPPEJSILUY MEXKAY CIIy4aliHbIMU
BEJIMYUHAMU.
OcBoenue 3HaeT npeMeT U OCHOBHBIE 3ajjau [IpaBunbubie  otBethl | OIIK-1
pa3nena Ne 13 | MaTeMaTH4eCKOM CTaTUCTHUKHU. Ha BOIIPOCHI K
Ymeer IPUMEHSITh MeToabl | ok3ameny NeNe 22, 27
MaTeMaTHYeCKON CTaTUCTUKU K | (4eTBEPTHIA cemecTp),
AHAIN3Y PEAIbHBIX JAHHBIX. BeimoHeHne PI'P Ne 3.
Buiageer ocHOBaMU IPUMEHEHUS
PErpecCHOHHOTO aHaJIN3a.
3Haer o6mue TpeGoBaHUS K [IpaBuiibHBIE  OTBETHI I1K-16
CTaTHUCTUYECKUM OLIEHKaM. Ha BOIIPOCHI K
YMeeT HaxoIuTh OLIEHKU MapaMeTpoB | k3ameHy NeNe 23-26

pacrnpeeNieHns CIy4allHbIX BEJIMYUH U
ONPEACIIATH COOTBETCTBYIOLIUE
JIOBEPUTEIIbHBIE HHTEPBAJIBI.

Baaaeer meronamu npoBepKu
CTaTUCTUYECKHUX TUIIOTE3.

(ueTBEPTHIN cemecTp),
BoIrtonHenue PT'P Ne 3.

[lIxana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):
€CII 10 JUCHMIUIMHE NPOMEXYTOUHasl aTTecTalus NMpoBOAMTCS B (opme 3adera, TO
pe3ysbTaT OLEHUBAHUS — «3aUTEHOY, «HE 3a4TECHOY;
€CIIM 10 JTUCHMIUIMHE MPOMEXYTOYHAsi aTTecTalsi MPOBOAMUTCS B (popMe sK3aMeHa U
() KypcoBoro mpoekTa (paboThl), TO IMIKaIa OIEHUBaHUS — OayThHAs.
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3. TunoBble KOHTPOJIbHBIE 3aJaHUA [1JIsl POBEIEHHUS MPOMEKYTOUHOM aTTecTalluu
3.1 Bonpochl K 32a4€Ty U 3K3aMeHaM

Bonpocsl k 3a4€Ty (IepBbIi ceMecTpP)

1. [TonsiTve nuHEWHOrO IpocTpaHcTBa. OnpeneneHue, IpUuMepsI.

2. JluneiiHass 3aBUCHUMOCTb M JIMHEWHAas HE3aBUCUMOCTb  JJIEMEHTOB  JIMHEWHOIO
IIPOCTPAHCTBA.

3. Matpuusl. Onepanuu HaJ MaTpUuLlaMH, UX CBOWCTBA.

4. Onpenenurenu. CBoOWCTBa OmpenenuTeNeii M CrocoObl BBUUCICHHS (HA NpuUMepe
olpesieNuTeNel TPEThEro MOPsIIKa).

5. OO6parnbie 1 0OpaTuMble MaTpuIlbl. HaxoxkaeHne oOpaTHBIX MaTpHIIL.

6. Panr wmatpumel. Teopema o ©0asucHoM wMuHOpe ((OPMYIMPOBKA). JIEMEHTapHbBIC
peoOpa3oBaHusl MaTPULL.

7. Teopema Kpamepa. Pemienue cucreMm JHMHEHHBIX anreOpandyeckux YpaBHEHHMH IO
dopmynam Kpamepa.

8. CoBMecTHbIE U HECOBMECTHBIE CHCTEMBl JIMHEHHBIX alNreOpandyeckux ypaBHEHH.
Teopema Kponekepa-Kanemm.

9. OpHOpOIHBIE CHCTEMBI JIMHEHHBIX anreOpandyecKuX YpaBHEHWH, WX HETPUBUAIIbHBIC
pelLIeHusl.

10.  Jlunelinple omepaluy HajJ BEKTOpaMH M UX cBoicTBa. JIMHEWHO 3aBUCHUMBIE H
HE3aBUCHUMBbIE CUCTEMBI BEKTOPOB.

11. TeopeMa 0 JIMHEMHOW 3aBUCUMOCTH ABYX, TPEX U YETHIPEX BEKTOPOB.

12. CkansipHoe Mpou3BeieHne BEKTOpoB. OrpeiesieHne, CBOMCTBA. YTOI MEXIY BEKTOPAMH.
13. BexTopHoe npoussenenne BekTopoB. OnpesienieHue, CBONCTBA, TEOMETPUUECKUI CMBICIL.
14. CmemianHoe mpou3BesieHUEe Tpex BeKTopoB. OmpeseneHue, CBONCTBA, Fr€OMETPUUECKHUM
CMBICIL.

15. [TnockoCTh B MPOCTPAHCTBE. Y paBHEHUS TIOCKOCTH.

16.  BektopHOe ypaBHEHHE TUIOCKOCTH. PacCTOsSHUE OT TOYKH /10 IIIOCKOCTH.

17. B3aumHOe pacnosiokeHHe JIByX IUIOCKOCTEd B MPOCTPAHCTBE. YTIOJ MEKIY
IJIOCKOCTSIMHU.

18. IIpsiMas B IpOCTpaHCTBE. Y paBHEHUE MPSIMOM.

19. [Ipsimast B mpoCTpaHCTBE Kak IepecedeHHe IBYX IIockocteid. Ilepexon k apyrum
YPaBHEHUSAM MPSIMOH.

20. BexTopHoe ypaBHeHue npsiMoi. PaccTosiHue OT TOYKH 0 MPSIMOH.

21.  B3amMmHOE pacroyio)KeHUE IBYX MPSMBIX B IPOCTPAHCTBE. YTOJ MEXIY MPSMBIMH.

22. B3anMHOe pacnonoxeHne nNpsMon 1 IMIIOCKOCTH. YTOJI MEXKIY MPSMOHN U INIOCKOCTBIO.
23. KaHnonunueckue ypaBHeHHs KPUBBIX 2-T0 MOPSIIKA: AJUIUIICA, TUIIEPOOIIbI U TapaboJIbI.

24. KommiekcHpie umcna. AnredOpanyeckasi, TPUTOHOMETpHUUYECKasi, TOKa3aTelbHasT (HOPMBI

KOMIIJICKCHOI'O 4HcCJia. I[CﬁCTBPIH C KOMIIJICKCHBIMHU YU CJIaMMU.

25.  Muorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. Teopema o pa3inoXeHUH
MHOTOYJIEHA Ha MHOKUTEIH.

Bonpocsl k 3k3aMeny (BTOpoii cemecTp)

1. OxpecTHOCT, TOYKM uuciaoBod mnpsimod. Ilpenen ¢ynkuum B Touke. Ilpenen B
0eCKOHEUHO ynaneHHo! Touke. ['eomeTprueckas MHTEpIIpeTalys npejena.

2. OnHocTropoHHHKE Mpesenbl. Teopema o CyIeCTBOBAaHUH Ipe/eia GYHKIUU B TOUKE.

3. HenpepsiBHOCTh pyHKIIMH B Touke. Touku paspeiBa. Kiaccuduxanms Touek pa3pbia.
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[Ipenen ¢pynkunu B Touke. EMMHCTBEHHOCTH Mpeena.
beckoneyHo Manbie QyHKIH B TOUKE. TeopeMbl 0 0ECKOHEYHO MAaIbIX.
CpaBHeHUe 0€CKOHEYHO MaJIbIX. DKBUBAICHTHBIE OECKOHEYHO MaJIbIC.

N o a ks

. Teopema O mpenenpHOM IIEpEXOJe IOJ 3HAKOM HEpaBEHCTBA. Teopema O CxKaTOM
nepemMeHHo# (popMyIHpOBKa).

8. Teopema o coxpaneHun 3Haka ¢(yHkimH. Teopema O CBs3M (YHKIMH, HUMEIONICH
KOHEYHBIH Mpeien, ¢ 0ECKOHEYHO MaJIou.

9. OnHOCTOPOHHSAS HENpPEpHIBHOCTh. HenpephBHOCTh (QyHKIMM Ha oTpe3ke. Teopembl
bonwniano-Komm u Beitepmtpacca (0e3 1oka3aTenbCcTBa).

10.  IIpousBojaHas GpyHKIHUs B TOUKe. ['eomMeTpryeckas 1 MEXaHUYECKash HHTEPIIPETAIHSI.

11. Hubdepenumpyemsie  pynkmuu.  HeoOxomumoe W J0CTAaTOYHOE  YCIIOBHUE
mudpdepermmpyemoctr. Juddepenmnuan. HenmpepoiBHocTh nuddepenupyemMoit GyHKIUN.

12.  TIpousBoanas pynkuuu B Touke. [IpaBuna nuddepeHunpoBanust CyMMBbI, IPOU3BEICHHS
Y YaCTHOTO.

13. Huddepenunupoanue cinoxHon Gpynkuuu. [Iponssoanas odpaTHol GyHKIUH.

14, Teopema depma.

15. Teopema Poss.

16. Teopema Jlarpanxa.

17. Teopema Komn.

18. [IpaBuno Jlonutans (hopmynupoBka).

19.  DkcrpemyMbl QyHKIMH OAHOM nepeMeHHONU. Heo0xoammoe ycaoBre SKcTpeMyMa.

20.  Dxctpemymbl GYHKIIMH OAHON TIepeMeHHOM. JlocTaTouHbIe yCIOBUS IKCTPEMyMa.

21.  HampaBnenue BbIMYKJIOCTH Tpaduka ¢(yHKIuU. JlOCTaTouyHOE YCIOBHE BBITYKIOCTH
rpaduka GyHKINH.

22. Toukn mnepermba. HeoOxommmoe ycnmoBue cymiecTBoBaHusi meperuda. Jlocratounoe

YCIIOBHUE CYIIECTBOBAaHUS MEperuoa.
23. [Tonsitue o muorowiene Teitnopa. @opmyna Teinopa aisa GyHKIMH OJHON TIEPEMEHHOU

(6e3 mokasarenncTra). Dopmyna Makmopena ams Gynkmmii €, Sin X, COSX .

24, [lepBoobOpasHas 1 HeonpeaenéHHbI nHTerpai. Mx cpoicTaa.
25.  TlepBooOpa3Has U HeONpeneNEHHBI WHTETpaid. MeTOAbl BEIYUCICHHS HEOTPEAeIEHHBIX
MHTETPAJIOB: UHTETPUPOBAHUE T10 YACTAM U 3aMEHa IEPEMEHHOM.
26.  JlpoOHo-pannoHanmbHass (QyHKIusA. TuUnsl mpocTedIux anredpandeckux Ipoded U ux
MHTETPUPOBAHUE.
27. Wnrerpanbuas cymma Pumana. Omnpenenénuelii mntTerpan Pumana. WHTerpupyembie
¢ynkuuu. ['eomeTpuueckas HHTEpIpETaLus ONpeaeEHHOrO HHTErpaa.
28. Onpenenénupiii uHTerpan Pumana. CBoiicTBa omnpenesn€HHOro HMHTerpana. Teopema o
CPEIHEM.
29. OnpenenéHHbIl MHTErpajl € IEPEMEHHBIM BEpXHMM MpenesnoM. Teopema o ero
npou3BoiHON. CyIliecTBOBaHME IEPBOOOPA3HOM HEMPEPHIBHON (PYHKIIHH.
30. OnpenenéHHbIl MHTErpaJl C NEPEMEHHBIM BEepXHUM mpenenomM. Popmyna HproToHa-
JleliOHMIIA.
31. Onpenenénnblii nHTErpasl PuMana. MeToasl BBIYMCIEHUS: HHTETPUPOBAHKUE IO YACTIM U
3aMEHa IEPEMEHHOM.

+00
32.  TlousTre 0 HecoOCTBEHHBIX MHTerpanax I-ro poma. MHTerpanst Buga I F (a, p>0).

a
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33. [Tonsatue o HecoOcTBeHHBIX UHTErpanax |l-ro poxa. MuTerpans Buga
b

I L (a, p>0).

a(x—a)P

34. KpuBbie Ha mimockoctd u B mpocTtpaHcTBe. Crnpsimisiemasi KpuBasi, [UTMHA AYTH KPUBOM
(BeIBOT (hOPMYJIBI IJIs SIBHO 3a1aHHON KpuBoi). JuddepeHiman JIMHbI IyTH.

35. BeruncieHue miomasen miockux (GUryp B IEKapTOBBIX M MOJIIPHBIX KOOPJAWHATAX.

36. Brruucnenne o0BEMOB Tel MO IUIOMIAJSAM ITONEPEYHBIX CEUYCHHHA M OOBEMOB Tell
BpaIllCHUS.

37. OyHknuK ABYX nepeMeHHbIX. [lepenen u HenmpepbIBHOCTh. YacTHBIE MPOU3BOIHBIC, UX

TCOMETPpHUYICCKAasA UHTCPpIIpETALlUA.

38. Hubdepenuupyembie  GyHkmuu  aByX nepeMeHHbIX. [lomubii  nuddepenmnmann.
Heobxonumoe ycnosue nuddepenunpyemoctu. Jloctatounoe ycnosue nuddepeHInpyeMoCcTH.

39.  uddepenmupyembie ¢GyHKIMU IBYX MepeMeHHbIX. JuddepeHnupoBannue CIoxHON
GbyHKIHH.

40.  Yacruele mnpom3BomHBIe U aud¢epeHIransl  BBICIIMX HOpsSAkoB. Teopema o
nepectaHoBKe nopsaka auddepenurpoanus (GOpMyIUpOBKa).

4]. ®opmyna Telnopa nis GyHKIMH IBYX TEPEMEHHBIX.

42. DKcTpeMyMbl (QYHKIIMM JIBYX IepeMeHHbIX. HeoOxonumoe yclioBHE CYIIECTBOBAHUS
IKCTpEMyMa.

43. OKkcTpeMyMbl (DYHKIMHM JIBYX I€peMeHHBIX. JlocTaTOYHOE YCIOBHE CYIIECTBOBAHUS
sKkcTpemyMa (popMyTUpOBKa).

44, Huddepenunpoanue GyHKINHU, 3aJaHHON HESIBHO.

45, Onpenenenue U CBOMCTBA ABOMHOIO MHTErpaia.

46.  Boluncnenue IBOWHOTO MHTETpaja B IEKAPTOBON CUCTEME KOOpIUHAT.

47.  BoluncneHue IBOWHOTO MHTETpaia B MOJSPHON CUCTEME KOOPIUHAT.

48.  IlpmiioxeHus IBOMHOTO MHTErpaa.

49. OmnpeneneHre u CBOMCTBAa TPOWHOTO MHTETpaa.

50.  Berluncnenue TpoHOTrO UHTETpasa B IEKAPTOBOM CUCTEME KOOPIUHAT.

51.  Beoluncnenue TpOMHOTrO UHTETpalia B IMIMHIPUYECKON cucTeMe KOOpANHAT.

52.  BoluncneHue TpOMHOTro UHTETpaa B ChepUUIecKoil cucteMe KOOpAUHAT.

53.  IlpumioxeHus TpOWHOTO UHTErpaa.

Bonpocskl k 3x3aMeny (TpeTuii cemecTp)

1. Onpenenenve auddepeHINATBHOTO YpaBHEHUs, €ro Mopsaka, peuieHus. Ilpumepsr
COCTaBJICHUS U pelieHus JuddepeHnaIbHbIX ypaBHEHH.

2. T'eomerpuueckoe (KadecTBEHHOE) HccienoBaHuEe IU(QepeHIMaIbHbIX YypaBHEHHH 1-To
nopsaaka. OOmiee, 4YacTHOE pELIEHUS, HX TEOMETPUYECKUH CMBICI. YpaBHEHUS C
pa3IenAOIUMUCS IIEPEMEHHBIMH.

3. Juddepennmanbubie ypaBHeHus 1-ro mopsaka. 3agauya Komm. TeopeMa o cyliecTBOBaHUH U
€IMHCTBEHHOCTHU perieHus 3anaun Komm. OOmiee 1 4acTHOE pelieHus], UX TeOMeTpUUYECKHi
cmbica. Ocoboe pemieHue. Pemenue onHopoaHoro nud@epeHuaibHOro ypaBHeHus 1-ro
MOpsJKA.

4. Jlunentnsle nuddepeHnranbHble ypaBHEHUS 1-ro nopsaka.

30



10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

22.
23.

Omnpenenenue nuddepennuanbHoro ypasuenus. [lopsanok auddepeHunanbHOro ypaBHeHuUsI.
Pemenue nuddepeHnmanbHpIX ypaBHEHNN B MOTHBIX AuddepeHianax.

Juddepennunansaple ypaBHEHHS BBICIIMX HOpsSAKoB. 3amaya Komm, ee reomerpuieckoe
UCTOJIKOBAaHUE JJI1 YpaBHEHUHU 2-r0 mopsaka. TeopeMa cylecTBOBaHUS U €IMHCTBEHHOCTH
pemenus 3anaun Komu. MeTo noHmwkeHus nopsiaka quddepeHaaIbHoro ypaBHEHuUS.

Huddepenunanbable ypaBHEHHs] BbICIIUX MOpsakoB. 3amada Komm. OOmiee u 4vactHoe
pemienus. Jluneiinole HeogHOponaHble ypaBHeHHs N -ro mnopsnaka. CTpykTypa oOImiero
pelieHusl.

JInnelinbie Qg depeHIraIbHbIe YpaBHEHUSA N -ro IOopsJKa. JInnenHbIn
muddepeHnanbHBIN onepaTop U ero cBoiicTBa. CBONMCTBA PEIICHUH JIMHEHHBIX OJTHOPOIHBIX
Qg QepeHInanbHbIX yPaBHEHUH.

JluHeiHO HE3aBUCHUMBbIE pEIICHUS JUHEHHOro OoAHOpoAHOro  auddepeHIHaTbEHOTO
ypaBHeHUsI n-r0 mnopsaka. Omnpenenurens Bponckoro. HeobGxoaumoe M 1octatodHoe
yCIIOBUE JUHEHMHOW  HE3aBUCHUMOCTH  pEIIEHUH  JUHEHHOro  OAHOPOIHOTO
Qg QepeHInaIbHOT0 YpaBHEHUS.

OyngamentanpHas cuctema pemeHud. CTpykTypa oOOIIero peleHus JUHEHHOro
onHopoaHoro auddepeHnuanbHoro ypasuenus: N -ro nopsaka.

Heonnopoanble nuHeitHbIe ypaBHEHHsI N -ro MOpsIKa, CTPYKTypa oOlIero pemenus. Metoa
BapHUallUM MPOU3BOJIBHBIX MOCTOSHHBIX.

JIuneiinsle omHOpoaHBIE U depeHnnanbHble ypaBHEHUST N -TO MOpPSIKa ¢ MOCTOSHHBIMU
KodpdunrenTamu. Xapakrepuctuueckoe ypaBHeHue. lloctpoenne QyHIameHTanbHOM
CHCTEMBI PELICHUI.

JIuneiinble HeoaHOponHBIE AMpdepeHunanbHble ypaBHeHMsT N -ro mnopsaka. Crpykrypa
obmero peuienus. HeoxHoponnble nuHelHble auddepeHluanbible ypaBHeHUs N -To
MOpsAJKAa C IOCTOSHHBIMH KO3 (dUIMEeHTaMH U CHeUMaJbHOM NpaBod YacThio. Merton
HEOIpeIeJIEHHBIX KO HUIIMEHTOB.

Yucnossle psabl. Cxoqumocts psaa. Cymma psiaa. Kpurepuit Komm ans 4McinoBsIxX psiioB.
Heo6xonumoe ycnoBue cxomumoctH. OctaTtok cxozsmerocs psga. OOmue cBoiicTBa
CXOMSIINXCS PSJIOB.

WuTterpanbublil npusHak cxogumocT Komu. O0001eH b TapMOHHUYECKHUH psijl.
Psanpl ¢ nonoxxurenbHbIMU uieHamMu. [Ipu3Haku cpaBHEHHUS.

CxoauMoCTh pslia, CyMMa psifia, OCTaTOK CXOJSIIErocs psjaa. Pl ¢ MOJIOXKHATENIbHBIMU
yieHamu. [Ipusnak JlanamoOepa.

3nakouepenyromuecs psabl. [Ipusnax JleiiOnuma.

Paner ¢ wiemamu r000ro 3Haka. AOCOMIOTHAA CXOOMMOCTh. CBONMCTBA aOCOIIIOTHO
CXOMSIIUXCS PSJIOB.

OyHkuuoHanbHble psiabl.  Cxomumocth B Touke. O6macte cxomumoctu. Cymma
¢byHkunoHanbHOrO psana. PaBHomepHast cxomumocTb. [Ipu3HaK paBHOMEPHOI CXOIUMOCTH
Beiiepmrpacca.

PaBHOMEpHas cXOoIUMOCTh (PYHKIIMOHAIBHOTO psfa. TeopeMbl O HEMPEPHIBHOCTU CYMMBbI
PaBHOMEpPHO CXOJSILErocs psia U O MOWIEHHOM HMHTETpUpOBaHUU U TuddepeHIIMpOBaHUH
(GYHKIMOHANBHEIX psinoB. Psyx Makiopena it pyakmum arctg X.

Crenennsie psabl. Teopema Abens. Paanyc cxoauMocTH.

Crenennsie psaasl. Pagnyc cxogumoct. CBONCTBA CTEMEHHBIX PSJIOB.
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24.

25.

26.

217.

28.

29.

> w

O N oo

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

Pasnoxxenne ¢ynknun B psa. Psn Teiinopa. HeoOxomumoe W JIOCTaTOYHOE YCIOBUS
pasnoxkumoct GpyHKiuU B psj Teitnopa. Psax Maknopena mis gpyakiun IN(1+ X) .

Paznoxxenne GpyHKIMU B CTENeHHOU psa. ENMHCTBEHHOCTH pa3iokeHus. Psgasl Makiopena
s pysxmmit: cosX, (L+X)%.

JlocTaTroyHOE YCJIOBHE Pa3IoKUMOCTH (GYHKIMU B psan Teinopa. Psaer Maknopena mis
dynxumit: €~ sin X.
OptoroHanpHbie  cucteMbl  ¢yHkumid. OOCoOmennbi  psag  Dypse.  CxoaumocThb

TPUTOHOMETPUYECKUX psA10B Dypre.

OproroHanbHble CHUCTEMbl TPUTOHOMETPUYECKHUX (QYHKUUH. TpuroHomerpuyeckue psibl
®dypbe s QyHKIUH, 3aJaHHBIX HA OTPe3Ke [— [ |] U TSI IEPUOANYECKUX (PYHKITUH.

Tpuronomerpuueckue psapl Oypbe Ui YETHBIX M HEYETHBIX (QyHKIWiA. PazinoxeHue B psn
dypre 1o cuHycaMm 1 KocuHycaM QyHKIUi, 3a1aHHbIX Ha otpeske [0,1].

Bonpockl k 3x3aMeny (4eTBEPTHIii cemecTp)
[IpenrMeT W OCHOBHBIE TIOHSTHUS TEOPUM BEPOSTHOCTEH (CiaydalHBIM SKCIEPUMEHT,
IIPOCTPAHCTBO 3JEMEHTAPHBIX UCXOO0B, CIy4aiiHOE COOBITHE).

OnepauHH Hanqg CHy‘I&ﬁHHMH coObITUAMH. HecoBMecTHBIE COOBITHS. HOCTOBepHoe,
HCBO3MOXHOC, ITPOTHBOIIOJIOKHOC COOBITHSL.

CTaTI/ICTI/ILIGCKOC, KJIIACCUYCCKOC U T'COMCTPUUCCKOC OIIPCACICHNEC BEPOATHOCTH.

AKCHOMBI T€OpUU BEPOSITHOCTEH. BeposTHOCTH NMPOTHBONOJIOKHOIO COOBITUS U PAa3HOCTH
coObITuii. Teopema clIoKeHUs BEpOSTHOCTEH.

YcnoBHas BepoaTHOCTh. HezaBucumocTh coObiTuil. Teopema yMHOXKEHHS BEPOSTHOCTEH.
[Tonnas rpynmna coObiTuii. @opMyIbl IOIHOM BeposTHOCTU U baiieca.
HesaBucumsble ucneiranus. @opmyiia beprymim.

Crnyuaitnsle BennunHbl. OyHKIUA paclpenencHus U e€ cBoicTBa. BeposTHOCTh nonanaHus
CIIy4allHOM BEIMYMHBI B UHTEPBAJL.

JluckpeTtHas ciydaiiHass BenuuuHa. Psin pacnpeneneHus U (QYHKIUS pacrpeleieHUs
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.

HenpepriBHast ciyvaitHas BenuunHa. [TOTHOCTH BEpOSTHOCTH M (DYHKIUS pacrpeeeHUs
HEMPEPBIBHOW CIIy4allHOW BEJIMYHUHBI.

MareMaTtnueckoe 0’)KMIaHUE CIy9alHOW BEJIMYMHBI U €r0 CBOWCTBA.

Jucnepcus ciydaitHOW BeTHUUHBI U €€ cBoicTBa. CpeTHEKBAIPAaTUIHOE OTKIIOHEHHE.
buHOMMaIIBHBIN 3aK0H pacIpeaesICHNs], MATEMATHYECKOE 0KUAAHUE U TUCIIEPCUSL.
3axoH pacnpezenenus [lyaccona, MaTremMaTH4ecKoe OKUAaHUE U JUCTIEPCHSI.

PaBHOMeEpHBII 3aKOH pacrpeneneHus], OTHOCTh BEPOSTHOCTH, QYHKIUS paclpeeseHus,
MaTeMaTUYECKOe 0KUIAHUE U TUCIIEPCUSL.

Iloka3aTenbHbBIN 3aKOH pacipeaciacHus, MmIOTHOCTbL BEPOATHOCTH, (bYHKLII/IH pacnpeaciiCHusd,
MAaTEMAaTUYCCKOC OKHNIAaHNUE U JUCIICPCU.

HopMmanbHbili 3aKOH pacnpeneneHus, MIOTHOCTh BEPOSITHOCTH, (DYHKLHUS pacrpeleneHus,
MaTeMaTUYeCKOE 0KUIAHUE U TUCIIEPCUS.

Cucremsl ciaydalHbIX BeJMYMH. DYHKIHS paCHpeAesIeHHs] CHCTEMBI JBYX CIy4alHBIX
BEJIMYUH U €€ CBOWCTBA.

JIBymMepHasi AMCKpETHas W HeNpepbIBHas clydaiiHas BelMYMHa (MaTpHlla paclpeneieHus,
JByMEpHas TNIOTHOCTh BEPOSTHOCTH).

UucnoBble XapaKTEpUCTUKU CHUCTEMBbl CIy4yalHBIX BETUYMH (KOBapHalus U KOdI(P(UIUEHT
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21.
22.

23.

24.
25.

26.

27.

KOPPETALUN).
[IpenenvHbIe TEOPEMBI TEOPHH BEpPOSTHOCTEN (Teopembl YebbimeBa, bepuymnnu u JlsimyHosa).

[IpeameT u OCHOBHBIEC MOHITUS MATEMAaTUYECKON CTATUCTUKU (T€HEepabHasi COBOKYITHOCTh U
BBIOOpKA 3HAYCHUH CITy4allHON BEIMYMHBI, BLIOOPOUYHBII METO).

O6mue TpeOOBaHHMS K CTAaTUCTUYECKHM OIleHKaM (HEeCMEHmEHHOCTh, A()PEKTUBHOCTh U
COCTOATENBHOCTD). OlleHNBaHKUEe PYHKIUU PaCIpeICTICHHUS.

OL[CHKI/I MAaTEeMaTUYCCKOr'o OXKUAaHUA U JUCIICPCUU CHy‘IElfIHOfI BCINYUHBI.

JlOBepUTENbHBII MHTEpPBAT M JOBEPHUTENbHAs BEpOATHOCTh. OOmmIas cxemMa MOCTPOCHHS
JIOBEPUTENIBHOIO HMHTEpBaja. J[OBepUTEIbHbIE MHTEPBAJIBI JJIA [1ApaMETPOB HOPMAJIbHOIO
3aKOHAa PACIIPEICIICHMUS.

[TpoBepka craTucTruecKkux runoTe3 (ommoku 1 u 2 poaa, ypoBEHb 3HAYMMOCTH U MOIIIHOCTh
cTatucTuyeckoro kpurepusi). O0mas cxema MPOBEPKU CTATHCTUYECKUX runores. Kpurepuit
IInpcona.

3amaua perpeccuud. MeToa HAMMEHBIITNX KBAJPATOB.

K 3aueram u 3x3ameHaM AOITYCKAIOTCA CTYACHTHBI, BBIIIOJIHUBIINC BCC (1)0pr1 TCKYLICTO

KOHTPOJIA. HpI/I caadye 3a4cTa, CTYACHT IOJYy4acT ABa BOIIpOCa M3 IMECPCUHA, IMPUBCACHHOI'O
BBIIIC.

Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3.2 CocTaB KOHTPOJIBHBIX PadoT

TunoBbIe BAPHAHTHI KOHTPOJLHOI padoThl Ne 1 (mepBblii cemecTp)

BAPHUAHT 1
-2 0 T -1
1. A= . Haittu: 2A° A—4A4 .
3 1
X, —3X, +4X, =5
2. HccrnenoBath U pelIuTh CHCTEMY YPaBHEHHUH < 2X; + X, —3X; =1
X, +4X, —TX; =—4
1 2 -3 7 7 1
3. Haitru BA™, eciu A=|0 2 -2| B=|-6 -4 -6/
31 5 9 3 15
BAPHUAHT 2
1 -1 -1 T
1. A= Haiitu: 2A"" — A A
0 2
2X, — X, + X3 =3
2. UccrnenoBaTh U pelINTh CUCTEMY YPaBHEHUH | X; +2X, +2X; =4.
X, —3X, =X, =—1
2 -3 0 -5 5 -4
3. Haiitu BA_l,ean A=|1 -1 2|,B=|-4 5 -1]|.
-3 4 1 -9 12 3
THIOBLIE BADHAHTHI KOHTPOJILHOI padoThl Ne 2 (mepBbIii ceMecTp)
BAPUAHT 1 BAPHUAHT 2
1, lim (n—+v/n? +2n) 1. limn(Wn2+n-+n2-n)
n—o0 N—o0
o x2-3x+2 . x2-2x+1
2. lim 3 5 2. lim R
X=LX” +2X° —x-2 X=LX” +x°—x-1
3 lim thX 3 lim '\/X+2—\/§
x—0 x2 +10x ' x—>0  Sin 2X
In(1+ xsin 2x) . 1-—cos4x
4. 4. lim ——
x>0 1—C0S2X x>0 X _q
5. lim g . im sin zx
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BAPHUAHT 3

) 2+ n)s BAPUAHT 4
oo (n=1)%2-(n+1)° L m (2 n)® - (2+n)*
mw>2+n 1-n
, Iimx2—4x+3 @+n)*~(@-n)”
. PR ) im x2+x—6
o jim Csin2x *22 2x" —X =6
' x>0+/x+1-1 3 im __Sin2x__
) 0
4 "mlna—sm3@ x-01g(7(x +3))
' . In(1—arcsin2x
x>0 % -1 4. jim 11 o )
sin 3x x>0 e -1
5. lim
x—r 1g5X 5. lim —In Xx—In2
x—>2 2% _ 4
TunoBblie BAPMAHTLI KOHTPOJLHOM padoThl Ne 3 (mepBblii ceMecTp)
BAPHUAHT 1
- 3 2
3 sin”(3x“ +5
1. y:5x tg\&+ ( ),Hal‘/'ITI/Iy -?
VX + cos? x
2. y= th4x’ Haiitn Y’ - ?
3. y=co0S’5X, naiiru dy-?
3X+5
4, = , Haiitn y" - ?
2X—3
X =Intgt d
5. 3.7 HalTH —y -?
y =cos°t dx
BAPUAHT 2
-3
44q4x2  SINT(2C0SX
1. y=3X cig X + ( ),HaﬁTI/I y’-?
VX2 +1Inx
2. y= XCOS3X Haiiti Y’ - ?
3. y=¢e HaﬁTH dy-?
4. y=X-In X, naittu y"-?
—/1+1?
5. t , Hallt — - ?
y=—— dx
1+1t2
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BAPHUAHT 3

2
2; cos? (2+/x
1. y:ZX sin7x +# Haiita Y’ - ?
X+In“x
. 2
2. y =(sinX)*  waittu y'-?

3. y=t923x Haiitu dy - ?

4. y= xe>*  maiitn y"-?
x = tg(2e'
5. tg(2e") HaiiTu ay -?
—In(2t +1) dx
BAPUAHT 4
3 tg 2x
1. y=7"% 0s(7x+5) 4 29 Haiitu Y'-?
X“+1
2. y =(cosx)* maiirn y'-?

3. y:tg2 2X  maittu dy - ?

4. y=sin xe*  waiitu y”-?
=In(1+t?)
. dy
S. t HalTH — -
= dx
1+1?

Tunosbie BAPMAHTLI KOHTPOJLHOI padoThl Ne 4 (BTOpPOi cemMecTp)

Bapuanr 1 Bapuanr 2
X dx
1. j 1, j
0 2x+1 o Xt +1
2x+3 5 J‘3X+4dx
: IX3+2X X + X
3 dx
3. .[ " 245sinx+C0oS X
4+smxcosx
6 4 > X+3 dx
4, IQX+DJX+3dX : gJYIZ
. .
5. [ (2x+3)sin2x dx 5. [(38-2x)sin3x dx
0 0
T dx T dx
6. I 2 6. I 2
1 X°+5x 1 X7 +3X
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Bapuanr 3 Bapmuanrt 4

z 2
2 cos x dx 1. J‘x2 X3 +1 dx
1, j— - J
= S 5x+2
) 2. 3—2dX
’ I2X2+3X+1dx X° +5x +d6x
' x4 —x2 3 _ X :
3. Isin5xdx 1+ 3sin xCos X + cos” X

0 X —1)-+/X+ 4 dx
4, J‘x~3«/x+1dx ( )
-1

e
—y O U1 ——m -

In2 . X
5. [(1—x)sin=d
5. [(3x+2)e™ dx 0( X)S'nz X
0 4o d
6 TL 6. I 2 X3
3 (x+3)(x+D) 4 XX

TunoBbie BAPMAHTLI KOHTPOJbLHOI PadoThl Ne 5 (BTOpOii cemecTp)

Bapuanr 1
1. z=arctg? ﬂ +2y?. Haittn @@
y X OX
2. z=x%Iny. Haiitn d? z.
0 —x?
3. H3MeHuTh Mops0K HHTETPUPOBAHUS: J dx j f(x,y)dy.
-1 x%2-2

4. BBIYHCINT, IEPEIIs K MOJISPHBIM KOOPAMHATAM: _U VX2 + yZdxdy,
D

e D {x? +y? <R?,x>0,y >0},

5. Brranciaute O6'BéM TCIa, OrpaHI/I"IeHHOFO HOBCpXHOCTfIMI/I:
7=x*+Yy%, Xx+y=4,x=0,y=0,2=0.

Bapuant 2
1. z=x-e§+2y3.Haﬁmg,g.
OX OX
X =t*, ;
2. u=tg(x2+y2+22), y=Int, 4_»
. dt
z=t-3,
1 y2-x?
3. H3MeHuTh MopsI0K HHTETPUPOBAHUS: J. dx If(x, y)dy .
0 X

4. BBIUUCIUTD, IEPEUIS K TOISIPHBIM KOOPAHMHATAM: H xdxdy ,
D



meD:k2+y2£4xzay2—ﬁ.

5. Beruucnutk 006EM TENA, OTPAHUICHHOTO TOBEPXHOCTAMU: Z =2 — X, y2 = 2X,

x=2,2=0.
Bapuant 3
1. z=tg

2. z=y’sinx. Haiitu d® z.

0 e
3. H3MeHuTh MopsI0K HHTETPUPOBAHUS: I dx I f(x,y)dy.
a2

dxdy

4. BpIYMCIHTB, IEPEUIs K MOIIPHBIM KOOPAHMHATAM: .” W ,

D

1ueD:ﬁ£x2+y2S4y20}

5. Bprauciuth 00bEM Te1a, OTPaHUYEHHOTO TOBEPXHOCTSIMU: Z = X2, X+y=1, X= 0,
y=0, z=0.

Bapuanr 4

1. z:x”ny+1.HMhndz.

x=t*
2.Lh4msQ2+y2+zﬂ, y =te', EE=?
z=Int, dt
1 2-x
3. H3MeHuTh MOpsAI0K HHTETPUPOBAHUS: I dx I f(x, y)dy.
0 x3
4. BBIYHCINTS, IEPEiIs K MOJISIPHBIM KOOPAMHATAM: J] arctg % dxdy,

D
meD:&2+y2§Lx§Qy2x}

. 2 2 2
5. Bprumncnutk 00BEM TENa, OTpaHUYEHHOr0 oBepXHOCTIMU: Z = X" + Y°, Y = X",

y=1 z=0.



TunoBbie BADHAHTLI KOHTPOJLHOI padoThl Ne 6 (TpeTnii cemecTp)

BAPUAHT 1
1. y' —y=e"sinx
y2
2. xy'=2yIn -, =e
y'=2ylh7 Y

3. Y'(y-D-2(y)? =0
3
4. 4y" +16y' +15y = 4e 2"

5. y"+9y=cos*3x

BAPUAHT 2

1. y'+¥:sinx, y(r)=1

y
2. Xy'—y=xeX

3. 2yy"=1+(y')?
4. yn_y:5€x

5. y'+4y=

cos? X

BAPUAHT 3
2x% +y% —x
Ly 2y
Xy
2

(3x2y? +2x+3)dx + (2x3y +3y?)dy =0

/4 ! 1
3. y' +y'tgx=—-
COS X

4. Yy +y =x
3X

5. y' -6y +9y= °

X+1
BAPHUAHT 4
; y 2
1. +——+Xx° =0, =1
y X+1 yX=O
2. y’:xer
X—Yy

3 2Xyryrr _ (yr)2 1
4, y"+2y' +5y=-2sin x

5. y"+9y=

sin 3x
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TunoBbie BADHAHTHLI KOHTPOJLHOI padoThl Ne 7 (TpeTnii cemecTp)

BAPHUAHT 1
HccenenoBars Ha CXOAUMOCTD PsIIbIL:

©2n? +n+1

1. 5 :
n-13n° +n-1
® 1
2. ——
n=1n~ +Inn
3 3 1
= nin?n
—1
4. Z( H"
n? + 10
5. HaiiTu uaTepBall CXOAUMOCTH psijia
z (x + 4)
BAPUAHT 2

HcenenoBars Ha CXOAUMOCTD PSIJIbIL:

O

n=t\ N 2"
S 1
2.
n=1N+3
o0 5”
3. —
n=1 n!
A x.sinn
' 2
5 Halitn nHTEpBaN CXOQUMOCTH pslia

BAPHUAHT 3
HcenenoBars Ha CXOAUMOCTD PSJIBL:
®  6n°
1. 5 .
n=19n° +6n -8
> 1
2. 2
n=1 N4
= In%n
3. .
n=2 N
1
4. ( l) n+
Z 2n +3
5. Haiitn nHTEpBaN CXOAUMOCTH pslia
i n(x+1)"
n=1 4 §
BAPUAHT 4

HccnenoBaTh Ha CXOOUMOCTD pAabIL:

1 i(\/n2+2n+4—\/n2+n+3)-

S. Halitn nHTEpBan cCX0QUMOCTH pslia

i (_1)n—1 (X_B)Zn_l .
n=1 n 16n
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TunoBbie BADHAHTLI KOHTPOJLHOI PadoThl Ne 8 (4eTBEPTHIIi ceMecTp)

Bapmuanr 1

1. 13 xonosel B 36 KapT Haynavdy U3BJICKAIOT TPU KapThl. HailTu BeposSTHOCTH TOTO, 4TO OyAeT
BBIHYT OJIUH TY3.

2. JIBa cTpeinka, sl KOTOPbIX BEPOSATHOCTH ITPOMAXa B MHUILIEHb PaBHBI COOTBETCTBEHHO 0.1 n
0.2, mpou3BOAAT 1O OAHOMY BBICTpeny. OnpeneuTh BEPOSITHOCT XOTsI ObI OJTHOTO TIOMAaHus B
MHILEHb.

3. Umerotcs aBe maptuu uzaeauii mo 15 u 20 mtyk, npuuéM B KaXKJ10M MApTUH JIBA U3JICIIHS -
OpaxoBanHble. M3aenue, B3sTOC Hay1auy U3 MEPBOM MAPTUH, IEPEIIOKEHO BO BTOPYIO, M1OCIIE
4ero BEIOMpAeTCs Hayaady u3jaeiie u3 BTopoil maptun. ONnpeaeuTh BEPOITHOCTh U3BJICUEHUS
OpaKOBaHHOTO U3JIEIUS U3 BTOPOU MApTHUH.

4. OnpenenuTh BEPOSTHOCTH TOTO, YTO HOMEP MEPBOM BCTPETUBIIEICS aBTOMAIIMHBI HE
COJEPKUT HUPPHI LIECTb.

Bapuanr 2

1. B xonozae 36 xapt uetrblpéx macteid. [locne u3BnedeHus: U BO3BpaIlleHUs OJHOW KapThl KOJIOa
MePEeMEITNBACTCS M CHOBA M3BJIEKaeTCs oHa KapTa. OmnpeaennuTs BEpOATHOCTh TOTO, 4TO 00¢
KapThl OJTHON MacTH.

2. Ilo camonéry npou3BOAAT TPU OMHOYHBIX BBICTpEa. BeposTHOCT NonaiaHus Npu NepBoM
BbIcTpene paBHa 0.4, mpu BTopoM - 0.5, ipu TpetbeM - 0.7. i nopaxeHus: camonéra
HE00X0/IMMO He MeHee JIByX nonajanuil. Hailtu BeposTHOCTb mopakeHus: caMoiéTa.

3. /IBa cTpenka A u B moouyep&nHo CTpemsfoT B MUIIEHB 10 IEPBOTO MOMaJaHus, HO He Oonee
JBYX pa3 KaxIblid. BeposiTHOCTh nonaganus mpu ogHOM BeicTpene ais A pasaa 0,8, aus B — 0,6.
[TepBblii cTpenok onpeaensercs KpeOueM: KuaaeTcs MOHETa H, €CIIH BINAIaeT repd, TO IepBbIM
crpenset A, eciu udpa, To B.

B pesynbrare cTpenb0bl BeMrpan crpenok B. KakoBa BeposiTHOCTh, YTO OH CTPEJIST IEPBHIM?

4. TexHu4eckasi cCicTeMa COCTOMT U3 MATH y3JI0B. BepoaTHOCTh HapylIeHUs pexuMa paboTh
JUIst Kaxkoro y3ia paBHa 0,2. HaliTu BeposSTHOCTH BBIXOJ]a U3 CTPOSI 3TOM CUCTEMBI, €CIIN IS
ATOTO JIOJKEH HapyLIUThCS PEXUM pabOThl HE MEHEe UeM B TPEX y3iax.

TunoBoii BApMAHT KOHTPOJILHOI PadoThl Ne 9 (UeTBEPTHIN ceMecTp)

1. BeposaTHOCTS MpOMaxa 1Mo MMILEHH B KaKIOM M3 IBYX HE3aBHCHMBIX BBICTPENOB paBHa 0. 1.
[TocTpouTh psiz pacrpeesieHus CIIy4ailHOM BEJIMUMHEI & - YMCIa TOTMaIaHui 110 MUIIICHHU.

2. lan psia pacnpeesieHus JUCKPETHOM cilydyaiiHOM BETUYMHBI &!

Xi -1 0 2 3

P; 0.1 0.2 0.4 Ps

Beruncnuts P,, ME, DE. Tloctponuts rpaduk F(X).

3. HempepwiBHasI cimydaiinas BeIMYWHA 3a/1aHA TUIOTHOCTHIO BeposTHOCTH f (X) ciemyromiero
BUIOA

0,x<0
=2, 0<x<2
A)=|— UL A=
1
0,x>2 Haiite A, ME. DE. F(x). BepoatrocTs P(-1<E<1.5).

4. Cny4aifHbIe BeJTMUUHBI & U 1) HE3aBUCUMBIE C U3BECTHBIMH YHCIIOBBIMH XapaKTEPHUCTUKAMH.
ME=2, DE=0.2; Mn=3, Dn=0.4. Cniyuaiinas Bennuuna 1=5&-3n. Haiitu Mt u DT,


http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E

3.3 Conep:xaHue pacuéTHo-rpaduuecKux padbor

Coxaep:xkanue PI'P Ne 1 (BTOpOIi cemecTp)

HccnenoBaTh GyHKIMIO OJHON MEPEMEHHOM U MOCTPOUTH €€ TpaduK.
Boruncnuth npezen, ucnoiab3ys npasuio Jlonurans.

Beraucnuts miomank miockoit oomactu B JICK.

Breraucnurts mwromans miockoit ooiactu B [ICK.

Brraucnuts gymHy ayru miockoi kpusoit B [ICK.

Brraucnuts ;JMHY 1yTry III0OCKOM KPUBOM, 3aJIaHHON MapamMeTPUUYECKH.
Boruncnuth 00beM Tena BpalieHus..

HccnenoBath Ha SKcTpeMyM GYHKIUIO ABYX MEPEMEHHBIX.

© oo N Ok wh PR

Hatitn Hamboblilee 1 HaMMEHbIIIEE 3HAYECHUS (I)YHKLII/II/I ABYX IICPEMCHHBIX B 06J'IaCTI/I,
OFpaHI/IquHOf/'I 3aJaHHbIMH JINMHUAMU.

Conep:xkanue PI'P Ne 2 (Tpetnii cemecTp)

1. Pa3noxuth QyHKIUIO B CTENEHHOU Pi.

2. PaznoxeHHeM MOJBIHTEIpaJbHOW (DYHKIMM B CTENEHHOM psAJl BBIUUCIUTH HMHTErpai C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxwutp ¢pynkuuio B psag @ypbe Ha 3agaHHOM oTpeske. [locTpouts rpaduk CyMMBI
psana Oypoe.

4. Pa3noxuTh 3aaHHyI0 QYHKIUIO B psia 1o cuHycam (kocuHycam). [locTpouts rpaduk
CYMMEI psifia.

Coaep:xkauue PI'P No 3 (ueTBEpPTHIIi ceMecTp)

I. ITo BbIOOpKE 3HAUEHUH cay4aiiHON BenMunHbI 00bEMa N = 50 yucen:

1) npoBecTH TPyNIIUPOBKY JAaHHBIX C YUCIIOM UHTEPBAJIOB, PaBHbBIM 0;

2) HOCTPOUTDH THCTOTPaAMMY;

3) HailTh BHIOOPOUYHYIO (PYHKIIMIO pacCIpEeNIeHUs U IOCTPOUTH €€ rpaduK;
4) HaliTU TOYEUHbIE OIICHKM MaTEeMaTUYECKOT0 0KHMIaHUs U IUCIIEPCHH;

5) Ha ocHOBaHMM KpuTepus coraacus [IupcoHa npoBepuTh TMIOTE3Y O HOPMAIBHOM
pacupeneeHud Te€HEPAIbHON COBOKYITHOCTH;

6) HalTH TOBEpUTENbHBIE HHTEPBAJIBI 11 MATEMAaTUYECKOTO OXKHUIaHUS U
CPEIHEKBAIPATUUECKOTO OTKJIIOHEHUS C JJOBEPUTEIBbHOM BEPOSITHOCTHIO (0,95.

II. ITo rpynmupoBaHHOM BHIOOPKE 3HAYEHHI CUCTEMBI CiTydaiiHbIX BennyuH (X, Y) 00béMa
n =200 nmap uucen:

1) HaliTK ToueuHbIe OLIEHKN MaTeMaTHdeckux oxxkuganuit MX u MY, mucnepcuit DX u DY u
ko3 dunuenta koppensiuu r(X,Y);

2) HaliTH BBIOOPOYHYIO (DYHKIMIO JIMHEHHOM perpeccuu Y Ha X U TOCTPOUTH €€ rpaduk;
3) HaWTH OIICHKH YCJIOBHBIX MaTEeMaTHUCCKUX OXuganuii M [Y|X =X 2] Ha OCHOBaHUU BBIOOPKU

U TI0 YPaBHEHUIO BEIOOPOYHON (DYHKIIUU PErPECCUU U CPABHUTH MOJIYyYCHHbIE 3HAUECHHUS.
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4. Meroan4yecKkue MaTepHaJIbl Ui ONpeaesieHUs] MPOUeAYP OLEHUBAHHWS 3HAHUIA,
YMeHHUil, HABbIKOB W (MJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPU3YIOUIUX ITaNbl
(¢popMupoBanus KoMNneTeHIH.

[Ipomexxyrounass arrecTtauus M[O JUCUUIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2015. KC YKBA. ITopsiaok mpoBeneHus 3a4€TOB B 9K3aMEHOB.
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