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AHHOTALUA

PabGouass mporpamMma aucHMIUIMHBI «MareMaTuka» COCTaBlieHa B COOTBETCTBUU C
TpeboBaHusIMU oOpa3zoBaTenbHOro cranaapra HUAY MUOU u paboynM y4eOHBIM IUIAHOM IO
HaIpaBJIEHUI0 TMOATOTOBKHM (crmenuanbHOocTH) 15.03.06 «MexaTpoHHKa M POOOTOTEXHHUKAY,
oOpa3zoBatensHOW mporpammbl  «Pa3paboTka pOOOTHU3MPOBAHHBIX CHCTEM Ui  aTOMHOM
MPOMBIIIIICHHOCTH.

B pesynbrare OCBOGHHWS ITUCIUIUIMHBI, Yy BBITYCKHUKA JIOJDKHBI OBITH C(HOpMHpPOBAHBI
cienyromue pe3ynbrarsl 00ydenus (PO):

1) 3HaTh:

3.1 OCHOBHBIE TIOHATHS U METOJIbI IMHEHMHON aireOphl U aHATUTHIECKON reOMEeTPUHI

3.2 OCHOBHBIE ITOHSATHUSA U METObI MATEMATHYECKOTO aHaIN3a

3.3 NpuUIIOKEeHHsI U3yd4aeMbIX pa3/IesIoB BBICIICH MaTEMaTUKH

3.4 OCHOBHBIC MMOHSATHUS M METO/IBI TEOPHH YUCIIOBLIX M (YHKIIMOHATBHBIX PSIOB

3.5 OCHOBHBIE MMOHATHUS U METOJIbI TEOPUU OOBIKHOBEHHBIX U (epeHIaNbHbIX YpaBHEHUN

3.6 OCHOBHBIE TIOHSTHS U METOJIbI TEOPUHU BEPOSITHOCTEM U MAaTEMAaTUUECKOW CTaTUCTUKHU

3.7 BO3MOKHOCTH KOMITBIOTEPHOTO PEIICHUS MaTEeMaTHUECKHUX 3a/1a4

3.8 MeTonbI U cpecTBa MO3HAHUS IS HHTEIUIEKTYAIBHOTO Pa3BUTHUS U IPOPECCHOHATBHOM
KOMIIETCHTHOCTH

2) yMeTh:

V.1 ynotpebnsTe MaTeMaTUYECKyI0 CHMBOJMKY JUISI BBIPAKEHUS KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIIEHUI 00BEKTOB

V.2 pemath TUNOBBIE 33]]a4l U3Y4YaE€MbIX Pa3/IeJIOB BBICIIEH MaTeEMaTUKU

V.3 npuMeHATh MaTEMaTUYECKUE METOABI IJIsl PELICHUS IPAKTUYECKUX 3a1a4

V.4 ycTaHaBIMBaTh IPaHULbI IPUMEHUMOCTH MaTEMaTHYECKUX METOJI0B

VY.5 nIpoBepATh U HHTEPIPETUPOBATH I10JYyYEHHBIC PELLIECHUS

V.6 nonp30BaThcs  CPEACTBAMU  KOMIIBIOTEPHOTO  MOJAEIMPOBAHUS JAJIs  pean3aluu
MaTEeMaTUYECKUX pacyeTOB

V.7 uHTEpHPETUPOBATH PE3YJIBTATHI KOMIIBIOTEPHOI'O MOJCIIUPOBAHNUS

V.8 BbIOMpPATh KCTOUHUKH UH(OPMAIHH

V.9 npeacrapnsaTe HHPOPMALIUIO KaK CUCTEMY, COBOKYITHOCTh 3JIEMEHTOB

V.10 BBIABIATH CBONCTBA 3JIEMEHTOB CUCTEMBI

V¥.11 ¢popmynupoBath BEIBOABI IO pe3yabTaTaM aHaIM3a HHPOpMaAUU

3) B1aaeTh UK ObITh B COCTOSIHUU NPOIEMOHCTPUPOBATh!

B.1 maBeIKaMu HCCIICTOBAHUS;

B.2 HaBbpIKaMU aHATUTUYECKOTO PEILICHUS 3a/a4;

B.3 HaBbIKaMU YKCIEHHOTO PELIEHUs 3ajay;

B.4 HaBpIKaMU KOMITBIOTEPHOT'O MOJEIMPOBAHUS MATEMAaTHUYECKUX 3a/a4.

B.5 BhIIBIEHHEM CBSI3M U 3aBUCUMOCTEH MEXIY SJE€MEHTAMU CUCTEMBI, (DYHKIIUI U POJU
JJIEMEHTOB B CUCTEME

B.6 meTonamu cpaBHEHUsI CBOWCTB CHCTEMBI U €€ JJIEMEHTOB, BBISBIICHHEM KaueCTBEHHOTO
U3MEHEHHS CBOMCTB MPU 00bEIMHEHUH 3JIEMEHTOB B CUCTEMY

B.7 MmeTonamu mpoBepkH JOCTOBEPHOCTH YacTell WH(OpMalnu{, MOUCK BHYTPEHHHUX U
BHEILIHUX IPOTUBOPEUHIA

1 Iesu 1 3a7a4mM 0CBOCHUS Y4eOHOM TUCHUIINHBI

HGJ'ISIMI/I OCBOCHU TUCHUIIIINHBI «MateMmaTHuKkay SBIISIOTCS:



¢dbopmMHupoBaHUE 3HAHUHN, YMEHUH M BIaJeHUNA, HCOOXOAMMBIX MPH JalbHEHIIEM HU3Y4eHUH
CHeLHANbHbIX AUCLHUIUIUH U B IPOPECCUOHATIBHOMN NeATETbHOCTH.

OCHOBHBIMU 3aJadyaMi JUCHUIIIIMHBI ABJIAIOTCA:

OCBOCHHE CTYJEHTaMHU paboyeil mporpaMmbl JaHHOM AMCLUUIUIMHBI, U3y4€HHE NPUHLIMIIOB,
METOZOB M CPEJICTB MAaTEMaTHMYECKOI'O ammapara U OCHOBHBIX MOJOXEHUW B OOJACTH JTMHEWHOU
anreOpbl, AHAJIUTHYECKOW TEOMETPUM M MaTeMaTHMYecKOro aHajiu3a,  JJIEMEHTOB TEOpUH
BEPOSTHOCTE W MAaTEeMaTU4YeCKOH CTAaTHUCTUKU; TEOPUHM OOBIKHOBEHHBIX Au(depeHInanbHbIX
YPaBHEHHH; OBJIAJCHUE METOJAaMU AHAJUTUYECKOIO M YHCJICHHOIO PpELICHMS THIIOBBIX
MaTeMaTHYECKUX 3a7ay yKa3aHHBIX Pa3JesioB; (opMUpoBaHHE HABBIKOB KOMIBIOTEPHOTO PEIICHUS
MaTEMaTHYECKUX 3a/a4.

2 MecTto yueOHOH qucuuIuIdHbI B cTpykrype OOII BO

HMuctunmmaa  «Maremaruka»y  (b1.B.2.1) - EcrecTBeHHO-HAay4YHBIE ~ MOJYJIb

00pa30BaTeNbHOIN IPOrpaMMBl.

3 ®opMupyemMble KOMIICTEHIIMU U INIAHUPYeMble pe3yJbTaThl 00y4eHHus

yHI/IBepCEUIBHbIe u 06H_I€Hp0(1)eCCI/IOHaJ'IBHHe KOMIICTCHILINH

Koa 1 HauMeHOBaHNE KOMIIETEHIIMH

Koa u HauMeHOBaHHE HHAXKATOPA TOCTUKCHUSL
KOMIIETCHIIUHN

OIIK-1 CriocoGeH NpUMEHSTh
eCTECTBEHHOHAYYHbIEC H OOLICHHKCHEPHBIC
BHAHWS, METOJIBl MaTeMaTHYECKOrO aHaH3a U
MOZCITUPOBaHUS B IPO(ECCHOHATBHOM

e TETEHOCTH

3-OI1K-1 3HaTh (hyHIaMEHTAIbHbIC TIOHSATHSI, ONIPEACICHHS,
[TOJIO’KCHHS, 3aKOHBI, TEOPHH ¥ METO/BI OOIICHHKCHEPHBIX HAYK,
HEOOXOANMBIE IS peLIeHNs 3a4a4 PO eCcCHOHATbHON

eI TeIbHOCTH.

'V-OIIK-1 ymeTs mpuMeHS T (YHIAMECHTAIbHBIC TIOHATHS,
MOJIO’KCHHUSI, 3aKOHBI, TECOPHU M METOIbI OOIIEHHKECHEPHBIX HAYK JUTS
[peneHust 3a1a4 MpoQeCcCHOHANBHOMN JIESITENEHOCTH C yUETOM TPaHuIl
X TPUMEHUMOCTH.

B-OITK-1 BnaneTs HaBbIKAMH IPUMEHEHUSI METOIaMU MaTeMaTH-
e "CKOT'0 aHAJIM3a U MOAEIHUPOBAHUS IIPH PACCMOTPEHUH 3a71a4
mpodeccrnoHanbHOM e TENbHOCTH.

[VK-1 Crioco6eH oCcylecTBIATh MOUCK,
KPUTHYECKHH aHAJIN3 ¥ CHHTE3 HH(pOpMaIHHy,
MPUMEHSTh CUCTEMHBIN MOAXO01 ISl peleHus
[IOCTABIEHHBIX 3a/1a4

3-YK-1 3nats: MeTouKH cOopa 1 00pabOTKH HH(OPMAITUH;
AKTyaJIbHbIE POCCHICKHE U 3apyOeKHbIE HCTOUHUKH HH(OPMAINH B
chepe npodeccroHaNbHON NIesITeIbHOCTH; METOJ] CHCTEMHOTO
AHaIM3a

'V-YK-1 YMeTh: IprIMeHSATh METOMKH ITOHCKa, cOopa u 00padoTKu
mH(GOpMAaLMK; OCYIIECTBIATh KPUTHIECKUHA aHAIU3 U CHHTE3
mH(OpMannH, TTOTy4YeHHON U3 Pa3HBIX HCTOYHUKOB

B-YK-1 Brnanets: MeTogaMu moucka, coopa u 00paboTKH,
KPUTHYECKOTO aHaJIM3a U CHHTE3a HHPOPMAINU; METOANKON
CHCTEMHOT'0 TOAX0/1a JUIsl pEIICHHUS OCTaBJICHHBIX 3a7a4

'YKE-1 CriocoOeH UCITI0/Ib30BaTh 3HAHUS
eCTeCTBeHHOHay‘IHLIX JUCHUIIINH, HpI/IMeHSITI)
METO/bI MATEMATHYECKOTO aHAIN3a U
MOICITUPOBAHHSI, TECOPETUUECKOTO U
3KCHepI/IMeHTaIIBHOFO HUCCIICAOBAHUS B
I[IOCTABJICHHBIX 3aJa4ax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
ITUCITUTUIMH, METOJIbl MATEMATHUECKOTO aHAJIN3a U MOJISJIMPOBaHHUS,
TEOPETUYECKOTO U IKCTIEPUMEHTAILHOTO UCCIIEIOBAHUS

Y-YKE-1 ymMeTh: UCIOJIb30BaTh MaTEMaTHUECKHUE METO/IBI B
TEXHUUECKHUX MPUIIOKEHUSIX, PACCUUTHIBATE OCHOBHBIE YHCIIOBBIC
XapaKTePUCTUKH CIIyYaliHbIX BEJIMYWH, peliaTh OCHOBHEIE 3a1a9n
MaTeMaTHUUECKON CTAaTUCTUKHU; PEIIaTh TUIIOBbIE PACUETHBIE 3a1a4ul
B-YKE-1 BnageTs: METOJaMHA MAaTEMAaTUYECKOTO aHaInU3a U
MOJIETUPOBAHUS; METOJAMU PELICHUS 3a/1a4 aHallu3a U pacyeTa
XapaKTEPUCTHK (PU3MICCKIX CHCTEM, OCHOBHBIMH IIPUEMaMHU
00pabOTKU IKCIIEPUMEHTAIBHBIX JAHHBIX, METOJIAMH PabOTHI C

ITPUKJIAIHBIMHA ITPOIPAMMHBIMU ITPOAYKTAMU




4 BocniuTaTe/ibHbIA MOTEHIUAJ Y4eOHON JUCHUILTHHBI

BocrnurarensHbIi TOTEHITHAT AUCIUIUTMHBI «MaTeMaTrkay oTpaxkeH B Paboueit mporpamme

BociuTanuss B (CeBEepCKOM  TEXHOJOTHMYECKOM HMHCTUTYTe — (umuane ¢eaeparbHOro
rOCYJapCTBEHHOTO aBTOHOMHOTO O0Opa30BaTEIbHOTO  YUPEXKACHHUS BBICHIETO 00pa3oBaHUs
«HanmonanbHbIN HUCCIEN0BaTEIIbCKUN SIIEPHBII YHUBEPCUTET «MHU DNy

(https://edu.ssti.ru/course/index.php?categoryid=145).

5 CTpykrypa u cofep:kaHue y4eOHOM IMCHUIINHBI

5.1 OcHoBHBIE pa3ae/ibl JMCHUILIHHBI, TPYA0EMKOCTh U BU/bI Y4eOHO# padoThl

Hacrosimass pabowass mporpamMma cocraBieHa Ui (GopMbl OOydeHHS «OYHASI» TI0
HanpaBienuto 15.03.06 «MexaTpoHnka # pPOOOTOTEXHHKa», OOpPa30BaTENBLHONW MpPOTrpaMMe
«Pa3paboTka poOOTH3MPOBAHHBIX CHCTEM JJIsl aTOMHOM MTPOMBIIUICHHOCTI.

OO0mast TpyA0eMKOCTh JUCIHILIMHBI COCTABIISICT B 3a4eTHBIX exuHuuax — 15, 540 gac.,
oOydeHure 1o JUCIHILIMHE MPOXOAUT B ceMectpe 1, 2, 3.

JucuuniuuHa (MOAYINb) COIEPKUT pa3iesibl:
— pa3nea 1 — «JIuneiinas anrebpa v aHaTUTHYECKAs TEOMETPUSI»

— pa3nea 2 — «/ludbdepennmanbaoe WcuucieHne  QYHKIMH OAHOH ©  HECKOJIBKUX
HePEMEHHBIX

— pasnea 3 — «/HTerpanbHOE HCYUCIIEHUE QYHKIIMY OAHON U HECKOJIBKUX IEPEMEHHBIX»

— pa3ned 4 — «YucnoBble U QYHKIIMOHAIBHBIC PSIABI

— pa3aea S — «OObIKHOBEHHBIE TU(PEpEeHIINATBHBIE YPAaBHEHH

— pa3nes 6 — «Teopust BEpOATHOCTEH U MaTeMaTHUECKast CTATUCTUKA

TpynoemkocTs, popmbl U rpapuk KOHTPOJIA MO pasfesaM JAUCLMIUIMHBL IIPEICTaBICHbl B

Tabiuue 1.

Ta6muma 1 — TpynoemMkocTb, GopmMbl U rpaduK KOHTPOJISI OTACIBHBIX Pa3AesIOB TUCIUTLTAHBI

Bunpl yueOHOM
JACATCIBbHOCTH, BKIIFOYasA
CaMOCTOSATENbHYIO paboTy ATTecTallIOHHBIE MEPOIIPHUATHS
CTYAEHTOB U TPYIOEMKOCTb,
Neo H Jac Makc. 6ann
0 anMEHOBAaHHUE pa3ena sa paszen
. s ; ATTectanus
§ = ; g A H oo
g 8|8 5| 2 & | Texkymmii KOHTPOIHL paszena
E SIS % 2 % (uen/dopma) (nen/
” “ hopma)
1 cemectp (18 Henenn)
1 | Jluneitnas anreOpa u 24 | 24 28 | 5/BJ31, 8/BJ132 | 8/KPI 36
aHATUTHYECKAs
reoMeTpus
2 | Huddepenumansroe 24 | 24 20 16/B133 16/KP2 24
UCYHCIIEHUE (PYHKIIUIA
OJHOW M HECKOIBKHX
TIePEMEHHBIX
DK3aMeH 36 40
Wtoro 3a 1 cemecTp: | 48 | 48 | 84 100




2 cemectp (18 Heneb)

3 | Aurerpanbroe 32 | 32 32 | 8/bA34, 11/BA35 | 11/KP3 36
UCYHUCIICHUE PYHKIIUU
OJIHOM U HECKOJIBKUX
TIEPEMEHHBIX
4 | Yucnossie 1 16 | 16 16 16/B]136 16/KP4 24
(yHKIIMOHATILHBIE PSIIbI
DK3aMeH 36 40
WToro 3a 2 ceMecTp: | 48 | 48 | 84 100
3 cemectp (18 Hemeb)
5 | OOBIKHOBEHHBIE 20 16 8 23 2/J1P1, 4/J1P2, 8/KP5 30
muddepeHnraiIbHbIC 6/JIP3, 8/J1P4,
ypaBHEHUs 8/bJ137
6 | Teopust BeposTHOCTEH 1 | 28 16 8 25 | 10/JIPS, 12/J1P6, | 16/KP6 30
MaTeMaTH4decKas 14/J1P7, 16/JIP8,
CTaTUCTHKA 16/bJ138
DK3aMeH 36 40
Hroro 3a 3 cemectp: ‘ 48 ‘ 32 ‘ 16 84 100

B Tabmuue 2 mpencTaBIeHO COOTBETCTBUE COJNEPXKAHHS KaXKIIOTO paslielia M pPe3ysIbTaToB
00y4YeHHs1, 4TO MO3BOJISET OLEHUTH UX BKJIAJ B TOCTHXKEHUE 1IeNielt Kypca.

Tabmuna 2 — CoOoTBETCTBHE COJCPKAHUS TPEOYEMBIM pe3ysibTaTaM 00yUeHHS

Kon 1 HauMeHOBaHHE HHAMKATOPA NJOCTHKEHHUS Homepa ATTECTAMOHHBbIC
KOMIIeTeHIIUH pa3aesion MeponpusTHs
bJ131, bA32, KP1,
b33, KP2,

Ok3ameH (1 cem.),
B34, B/135, KP3,
b/136, KP4,
Dk3amMeH (2 ceMm.),
bJ37, KPS, B/138,
KP6, Dx3amen (3
ceM.)

— 3HaTh (yHIaMEHTAIbHbIEC TOHSATHUS, ONIPEIEICHNUS,
MOJIOKEHUSI, 3aKOHBI, TCOPUU U METO/bl OOIIEUHKEHEPHBIX 1,2,3,4,5,
HayK, HeOOXOIUMBIE JUIs pelIeHUs 3a/1a4 MPoQecCuOHANTbHON 6

nesitenbHocTH. (3-OIIK-1)

b31, B/132, KP1,
B/133, KP2,
Ok3ameH (1 cem.),

BJ134, B]135, KP3,
— YMCTB HpI/IMeHHTL (I)YHI[aMeHTaJ'IBHI)IC IIOHATHA,

bJ136, KP4,
MOJIOKEHUSI, 3aKOHBI, TCOPUU U METOJIbI OOIIEUHKEHEPHBIX 1,2,3,4,5,
N Dk3ameH (2 cem.),
HayK JUJIS pelieHus 3a1a4 npodecCHOHaNbHON AeSITEeTbHOCTU 6 1IP1. 7IP2. JIP3
¢ yueToM rpanun ux npumenumoctu. (¥Y-OIIK-1) JIP4, BJI37, KPS,
JIPS, JIP6, JIP7,

JIP8, B/138, KP6,
Ok3ameH (3 cem.)




bA31, bA32, KP1,
BJ133, KP2,

Ok3ameH (1 cem.),

bJ134, B35, KP3,

— BJIaJIETh HaBbIKaMU NMPUMEHEHHUS] METOJaMU MaTeMaTH- 1.2.3 4.5 bJ136, KP4,
YeCKOI'0 aHaJI13a U MOJEIUPOBAHUS IPU PACCMOTPEHUN > 6’ > 77 | DOk3ameH (2 ceM.),
3amau npodeccrnonanbHol aestenpHocTH. (B-OITK-1) JIP1, JIP2, JIP3,
JIP4, BA37, KPS,
JIPS, JIP6, JIP7,
JIPS, BA38, KP6,
Dk3ameH (3 cem.)
— 3HaTh: METOJMKH cOopa u 00paboTKK HHPOpMAIH; Ok3ameH (1 cem.),
aKTyaJbHbIC POCCHUICKHE U 3apyOCIKHBIC UCTOYHUKHU 1,2,3,4,5, | B36, Dx3ameHn (2
uHpopmanuu B chepe nmpohecCHOHATBHON ACATEIbHOCTH; 6 ceM.), Jk3ameH (3
MeToa cucteMHoro ananmsa (3-YK-1) ceM.)
— YMeTh: IPUMEHATh METOIMKH MIOUCKa, cOopa 1 00paboTKU 1.2.3.4.5 Ok3ameH (1 cem.),
uH(pOpPMaIIMU; OCYIIECTBIATh KPUTUUECKUIN aHAIIU3 U CUHTE3 > 6’ >77 | Dk3amed (2 ceM.),
uH(pOpMalnu, NOTYYEeHHON U3 pa3HbIX UCTOYHUKOB (Y-YK-1) Ok3ameH (3 ceMm.)
— Brnaners: MmeTogamu noucka, coopa u 06paboTku, Ok3ameH (1 cem.),
KPUTHYECKOTO aHAJIM3a U CHHTE3a NHPOPMAITUHU; METOINKOM 1,2,3,4,5, KP3, Dx3amen (2
CUCTEMHOT'0 MOJIX0/1a /ISl peLIeHHs MOCTaBICHHbIX 3a1a4 (B- 6 ceM.), Jk3ameH (3
YK-1) ceM.)
— 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX wzamen (1 cem.),
' i B34, /135, KP3,
JHCIHIUINH, METOAbl MATEMAaTHYECKOTO aHAIN3a U 1,2,3,4,5, BJ136, KP4
MOJICJIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTATILHOTO 6 ’ ’
uccienoBanus (3-YKE-1) JK3aMEH (2 CeM.),
Dk3ameH (3 cem.)
BJ131, bA32, KP1,
b/133, KP2, /134,
— YMETh: UCIOJIb30BATh MAaTEMAaTUIECKUE METO/IbI B bJ135, KP3, B/136,
TEXHUYECKUX MPUII0KEHUAX, PACCUUTHIBATH OCHOBHBIE 1.2.3.4.5 KP4, JIP1, JIP2,
YHCJIOBBIEC XapAKTEPUCTUKHU CIIy4alHbIX BEJINYUH, PEIIATh > 6’ > JIP3, JIP4, BJA37,
OCHOBHBIE 337]Ja4¥ MaTEMAaTHYECKONW CTATUCTUKH; PEIIATh KPS5, JIP5, JIP6,
Tunossle pacueTHble 3a7aun (Y-YKE-1) JIP7, JIPS, B/138,
KP6, Dx3amen (3
ceM.)
bJ131, bA32, KP1,
b/133, KP2, B/134,
— BIIAJCTh: METOJIaMH MaTEeMaTHYE€CKOTO aHAJIN3a 1 BJ135. KP3. BI36
MOJICTTMPOBAHUS; METOJJaMH PEIICHUS 3a/1a4 aHaIn3a U ’ ’ ’
KP4, JIP1, JIP2,
pacyeTa XapakTepucTUK GU3HNUYECKUX CHCTEM, OCHOBHBIMU 1,2,3,4,5, JIP3, JIP4, BJI37
nprueMaMu 00paboTKU AKCIIEPUMEHTATBHBIX TAHHBIX, 6 KPS, JIPS, JIP6,

METOAaMHU pabOTHI C MPUKIATHBIMHU MPOTPAMMHBIMHU
npoayktamu (B-YKE-1)

JIP7, JIPS, B/138,
KP6, Dx3amen (3
ceM.)

5.2 CoaepixaHue JIEKIHOHHOTO Kypca TUCHHUILINHBI

Copep:xanne JEKIIMOHHOTO Kypca AUCIUILTUHBI IPECTaBICHO B Ta0IuIIe 4.




Tabmuua 3 — CopepkaHue W TPYAOEMKOCTh JIEKIIMOHHOTO Kypca IO paslesnaM B IEJIOM IO
JUCLUIUIAHE

TpynoemkocTs
CopneprxaHue pa3zienoB / TeMaTHKa pa3zesioB pa3zenoB/TeM,
ayJ. Jac

Pa3nes 1 JIuneiinas aaredpa u aHAJINTHYECKAS TeOMeTPHs

1.1 OcHoBHbIe onpeneieHust U 0003HauyeHus Teopun CJIAY. Marpuusl u 2
AelcTBUA HAJA HUMHU. Buabl matpuu. [lelicTBus Ha1 MaTpUlaMyd U UX CBOMCTBA.
DneMeHTapHbIe MpeoOpa3oBanus MaTpull. OCHOBHAS M pacIIMPEHHAS MATPHUIIBI
CHUCTEMBI JINHEUHBIX ypaBHeHUM. OnpeiesieHus pelIeHUs] CUCTEMbI JIMHEHHBIX
ypaBHEHUMH, COBMECTHOCTH U ONPEACICHHOCTH.

1.2 Onpeaenurenu u ux cBoiicrea. OnpenenuTenb KBaJApaTHOW MaTPULIBIL. 2
MuHopsl, anredpandeckue gononHeHus. CBoWcTBa onpeaenuTesneii. Beraucnenue
ONPEAECITUTENEH.

1.3 O6parnas marpuna. Panr marpuubl. AnroputM oOpalieHus MaTpHIL. 2
Teopema Kponekepa-Kanemmu. Teopema o 6a3ucHom muHope. Beruucienue
paHra MaTpUIlbl METOJIOM 2JIEMEHTAPHBIX TPE0Opa3OBaHUM.

1.4 JInneiinbie onepaTopbl. CoOOCTBeHHBbIE BEKTOPHI H COOCTBEHHbIE 2
3HAYeHMs JIMHEeHHOro oneparopa. AOCTpaKkTHOE JIMHEITHOE MPOCTPAHCTBO.
[TonsiTne oTOOpakeHus, onepaTopa. Marpuiia JIMHEHHOTO onepaTopa.
XapakTepuCTUUECKUI MHOTOYJIeH JIMHEHHOro oneparopa. CoOOCTBEHHbIE BEKTOPHI
U cOOCTBEHHBIEC 3HAUEHHsI JIMHEHHOTO onepaTopa.

1.5 MeToab! pelieHUs1 CHCTEM JIMHEHHBIX aJred0pan4ecKux ypaBHeHHI. 2
Pemenue cucreM JIMHEHHBIX ypaBHEHUH C TOMOIBI0 00paTHON MaTpPHULIbI.
Pemenue cuctem nuHelHBIX anreOpandeckux ypaBHeHH meToaoMm Kpamepa.
Meton I'aycca.

1.6 BekTopbl M BeKTOPHbIE MPOCcTPaHCcTBA. BekTopshl. JIMHelHbIe onepalnu 2
Haa BEKTOpaMHu. Hp?[MOyFOJII)Haﬂ ACKapTOBasg CUCTCMA KOOPAHWHAT B
npoctpancte. [loHaTus 6a3uca u pa3MepHOCTH BEKTOPHOTO TPOCTPAHCTBA.
[Tepexon k HOBoMY Oa3ucy. JInHelHbIe onepauy Hajl BEKTOpaMu B
KOOpJMHATHOH (opme.

1.7 llpon3Benenns BeKTOpoB. CKalsIpHOE, BEKTOPHOE, CMEIIaHHOE 2
IIPOU3BE/ICHUS] BEKTOPOB, UX CBOMCTBA U MPUIIOKEHHUS.
1.8 Ilpsimast Ha mu1ockocTu. OO1iee ypaBHEHUE NPSMON Ha MIIOCKOCTH. 2

Kanonnueckoe ypaBHEHHE MPSAMOM Ha MIJIOCKOCTU. Y paBHEHHUE MPSIMO C
yraoBbIM K03 uiimeHToM. B3anMHOe pacnoioskeHre NpsIMBIX Ha TUIOCKOCTH.

1.9 Kpusbie BToporo nopsinka. OOuiee ypaBHEHHE KPUBOI BTOPOTrO MOPSIKA. 2
DJunc, OKpyKHOCTh, runep6osia, napadosia: ornpeaesieHus,, KIHOHUYECKUe
ypaBHEHUs, nocTpoeHue. [IpuBenenue od1iero ypaBHeHUs: KpUBOM BTOPOTO
NOpsiIKa K KAHOHW4YeCcKoMy BUAYy. [lapanienbHblil IEPEHOC U MOBOPOT OCEM
koopauHar. [locTpoeHne KpHUBBIX.

1.10 IInockocTs B mpocTpancTBe. OO0I1ee ypaBHEHUE MIIOCKOCTH B 2
npocTpaHcTBe. B3auMHOE pacnoso)keHue MI0CKOCTEN B IPOCTPAHCTBE.
YpaBHEHME MIJIOCKOCTH, POXOAAIIEN Yepe3 TPU 3aJaHHbIE TOUKU. Y paBHEHHE
IUIOCKOCTH B «0Tpe3kax». HopmanbHOe ypaBHeHne mi1ockocTy. Paccrosiaue ot
TOYKH JI0 MIJIOCKOCTH.
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1.11 Ilpsimas B npocTpancTBe. B3anmMHoe pacnoJioxkenne nNpsiMmbiX U
IUIOCKOCTH B mpocTpaHcTBe. OO0IIMe ypaBHEHUS MPSIMOUN B IPOCTPAHCTBE.
Kanonuueckue ypaBHeHuUs MpsiMoii B ripocTpancTse. [lepexon ot oOmux
YpaBHEHUH MPAMON K KAHOHUYECKUM. B3anMHOE pacnoioxkeHne NpsIMbIX B
IIpocTpaHcTBE. B3anuMHOE pacnosnoxeHue npsMon U MIOCKOCTH B POCTPAHCTBE.

2

1.12 IToBepxHOCTH BTOpPOro nopsiaka. l{uinHapuyeckue nNoBepXHOCTH.
Ommuncona u chepa. 'mnepoosonasl. [Tapadbomonasl. Konyc.

2

Umoeo no pazoeny 1.
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Pasnen 2 Indpepennuanbuoe ncunciaenne GyHKuuii 01HON U HECKOJIBKHUX Te

CMCHHBIX

2.1 BBenenue B MaTemMaTnuecknii anaiam3. [lonstue mHoxkecTBa. Onepanuu
HaJl MHOXKECTBAMH M MX CBOMCTBA. [lelicTBUTEIbHBIC Yynciia. AOCOIIOTHAS
BeJMYMHA yKcia. [locTosiHHbIE U TTIepeMEHHbIE BETUYMHbBL. YHCIOBbIE MHOYKECTBA.
[ToHsTHE KOMIUIEKCHOTO YHCIIa. [[elCTBUA ¢ KOMIUIEKCHBIMU yuciaaMu. OyHKIuUA.
CnocoOs1 3ananus GyHkiuu. OCHOBHBIE 3JIeMEHTapHbIe (DYHKIIMU U UX CBOMCTBA.
CrnoxHas, HesiBHasA, 0OpaTHast QyHKITHH.

2

2.2 Ilpenen u HenpepbIBHOCTH pynkumuu. IIpexen ¢pynkiuu. beckoneuno
Oonpmre u 6ecCKoHeuHO Malible BennyrHbl. OrpannueHHas Gyakius. CBoiicTBa
O6eckoHeuHO MallbIX BesIndMH. OCHOBHBIE TEOpEMBI O Ipeaenax. llepBoiit
3aMevarenbHbli npenei. [Ipeaen uncnoBoil nocneaoBaTeabHOCTH. BTOpoi
3aMeyaTeNIbHbIN Ipezes. DKBUBAICHTHbIE OECKOHEYHO Majlble BEJTMUMHBI.
Tabnuia S5KBUBAJICHTHBIX OECKOHEUHO MAJIbIX BeMYMH. [I[pumenenue
SKBUBAJICHTHBIX OECKOHEYHO MaJbIX BEJIMYUH JUIsl BBIUMCIICHUS MIpeiena
GyHKIMHI 1 U1 TPUOJIMKEHHOTO BBIUMCIICHUS 3HAUEHU N (PYHKIIH.
HenpepbiBHOCTb pyHKIIMM B Touke. Touku pa3peiBa ¢pyHKIMU. HernpepbIBHOCTD
(YHKIIMY HAa UHTEpBAJIE.

2.3 IlpousBoanas u nuppepennual GyHKIMN 0JHOH NepPeMEHHOI.
[Tapamerpuueckoe 3aganue ¢pyakuun. [IponszBoanas GyHKINM, 3aTaHHON
napamerpuuecku. [IponsBoanas oOparHoii ¢pyHkuuu. Juddepeniman GpyHkuun
u ero coiicta. [Ipumenenune nuddepennmana GyHKIUN B IPUOTHKEHHBIX
BbIuMCIeHUsIX. [Ipon3BoHbIe BhICIINX NOPsAKOB. Juddepeniumans BEICIINX
nopsakoB. Teopema Posuta. Teopema Jlarpanxka. Teopema Komm. [TpaBuio
Jlonurans.

2.4 UccnenoBanue GyHKUMI ¢ MOMOIIbIO NPOU3BOAHOM. VHTepBasibl
MOHOTOHHOCTH QYHKIMU. DKcTpeMyM (yHKIMU. HeoOXxoaumble 1 10CTaTOUHbIE
YCIIOBHS CYLIECTBOBaHMs SKcTpeMyMa. Hanbosbiiee 1 HauMeHbIIee 3HaueHUs
¢yHkuuu Ha oTpeske. [IpumMeHeHne BTOpoil MpOM3BOIHON K UCCIIEOBAHHIO
(GYHKIIMHM Ha SKCTpeMyM. BrimykiiocTh u BOrHyTOCTh Tpaduka pyHkuuu. Touku
neperu6a rpaguka GyHKIMU. BepTuKanbHble U HAKIIOHHBIE aCUMIITOTHI rpaduka
¢yskimu. [lopsiiok nosHOro ucciaenoBanus GyHKIUH.

2.5 ®opmyJaa Teitsopa. ®opmyna Teitnopa. [Ipumenenune hopmynsr Teitmopa k
UCCIIeIOBaHMIO (PYHKIMH. Y paBHEHHE KacaTeIbHON M HOpMaIU K TpaduKy
¢byukun. [IpubnnxeHHoe perieHre HeTMHEHHbIX YPaBHEHUH ¢ TTOMOIIBIO
IIPOU3BOJHOM.

2.6 Ilpenes u HenpepbIBHOCTH (PYHKUMH HECKOJbKHX IepeMeHHbIX.
[TonsiTHe PYHKIIMHM HECKOIBKUX MepeMeHHbIX. O0aacTh onpeaeneHus GpyHKIuu
HECKOJIbKUX NepeMeHHbIX. JINHNN U ToBepXHOCTH ypoBHs. [Ipenen u
HENPEPbIBHOCTH (PYHKIMH JBYX NTEPEMEHHBIX.
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2.7 llpousBoaunie u quddepennuan GyHKUUM HECKOJbLKHUX MepeMeHHbIX.
YacTHble MpOU3BOHBIE (PYHKIIUN HECKOJIBKUX MepeMeHHbIX. [TomHbIi
muddepennman. AuddepennmpoBanue cinoxHbiX GyHknui. [TomHas

npousBoHas. Auddepenunpopanue HesBHBIX QyHKIHH. OcoObIe TOYKH KPUBOA.

[TpousBoaHas o HanpasieHuto. [’ pajgneHrt.

2

2.8 IlpousBoanbie u A pepeHnHAIBI BHICIINX NOPAAKOB. PopmyJia
Teisiopa. YacTHble MPOU3BOJHBIE BHICIINX MOPSAKOB. TeopeMa 0 paBEeHCTBE
CMEIIIaHHbIX YaCTHBIX MTPOU3BOJHBIX. KacaTenbHas IUIOCKOCTh U HOpMaib K
noepxHoctu. ®opmyna Teinopa st QyHKIMH IBYX NEPEMEHHBIX.

2.9 DkerpeMyM GyHKUUH ABYX NepeMeHHbIX. HeoOXxoauMble U 10CTaTOYHbIE
YCIIOBUS CYLIECTBOBaHMsI SKcTpeMyMa. Hanbosnbiliee 1 HauMeHblee 3HaYeHUS
(GyHKIMU IBYX IEPEMEHHBIX B 3aMKHYTOW U OrpaHMYEHHON 00JacTh. Y CIIOBHBIH
SKCTPEMYM.

Umoeo no pazoeny 2:
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Paznen 3 UnTerpasbHoe ucuncienne GQyHKIUN OJHOM M HECKOJIbKHX MepPeMEHHbIX

3.1 HeonpenesieHHblii uHTerpaji. OCHOBHbIE onpeae/ieHus1 U (popmy.Jibl.
[TepBooOpa3Has u HeomnpeneaeHHbIH nHTErpain. CBoiicTBa HEOIPEIEIEHHOTO
uHTerpana. Tabiuua ocHOBHBIX MHTerpanioB. HemocpeacTeenHoe
MHTETPUPOBAHUE.

3.2 MeToabl MHTETPHPOBAHMS B HeONpeaeJIeHHOM HHTerpasie. Meron
3aMeHbl nepeMenHoil. [Tonsenenne Gpynkuuu nmox 3uak auddepennnana. Meron
MHTETPHUPOBAHHS IO YACTSM.

3.3 UnTerpupoBanue paiuoHadbHbIX GyHknuid. Panuonansueie GQyHKINN.
PaznoxxeHue npaBuIIbHOM palMoHaIbHON ApoOU Ha MpOCTEHUIINE.
HHTerpupoBaHue BbIpaXXEHUH, COAEPKALIMX KBAIPATHBIN TPEXUJIEH.
WHTerpupoBaHue paliioHaJIbHOM IpoOu.

3.4 UnTerpupoBanne HPPanMOHAJIBHBIX pyHKIM. TpuroHomerpuueckue
nozicraHoBKU. MHTerpupoBanue nuddepenumansHoro ouHoma. IloncrtanHoBku
Olinepa.

3.5 UnuTerpupoBanie TPUIOHOMeTPHYECKUX (PYHKUMIi. YHUBepcalbHas
TPUTOHOMETpHUUECKasl MoJIcTaHOBKa. [IpeoOpazoBaHue MOIBIHTETPATTBHBIX
GyHKIMH, copepiKalux TPUrOHOMETpHUecKue (PYHKIUHU, C IOMOIIbIO
TPUTOHOMETPUYECKUX TOKIECTB.

3.6 OnpeneseHHBI MHTETPAJI M ero cBoiicTBa. MeTobl HHTErPUPOBAHUS B
onpeaeJaeHHOM HHTerpaJjie. OnpeneneHHblil HHTerpai Kak npeen
MHTETpaibHON cyMMBbl. CBOMCTBa onpezeieHHoro uurerpaia. @opmyna
Herotona-JleitOnuma. Metoibl HHTErpUPOBaHUS B ONPEAEICHHOM HHTErpase.
3aMeHa NepeMEeHHON ¥ MHTErPUPOBAHKE MO YACTSIM B OIIPEJICTICHHOM MHTErpaje.

3.7 HecoOcTBeHHbIe HHTerpaJibl. VHTErpassl ¢ 6ECKOHEUHBIMU MIPEeaMH.
WuTerpainsl OT HeorpaHnYeHHbIX QyHKIHNNA. CX0IUMOCTh HECOOCTBEHHBIX
UHTErPAJIOB.

3.8 IIpuJioxkeHus onpeaejieHHOro uHTerpaia. [lnomanu niaockux ¢uryp B
JIEKapTOBOM U IMOJSPHOM CUCTEMAX KOOPJAMHAT. [[JIMHA 1yTy KPUBOWA.
Brruncienre 00beMOB TeJ 10 UX MONepeYHbIM ceueHusiM. O0beM Tena
BpallleHHs. BeluncieHne HEHTPOB TSKECTH.
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3.9 /IBoiinble uHTErpaJbl. J[BoitHOI nHTerpan. CBoWCTBA JBOMHOIO MHTErpaJIa.
Brruucnenue ABOMHOr0 MHTETpaia B IEKapTOBOM CUCTEME KOOPIUHAT. 3aMeHa
IIEPEMEHHBIX B IBOWHOM MHTErpaje. Beruncienrne JBOMHOrO MHTErpasia B
HOJISIPHOM CUCTEME KOOPAUHAT. Brruncienne 00beMOB Tel ¢ TTOMOIIBIO IBOHHOTO
MHTErpaja. BerunciieHne MOMEHTa HHEPLUH.

2

3.10 Tpoiinbie uaTerpaabl. CBolicTBa TPOMHOrO HHTErpaia. Berunciaenue
TPOIHOI0 MHTErpajla B IeKapTOBON cucTeMe KoopAuHar. Llununapudeckas u
cdepuieckas CHCTEMbI KOOPAWHAT B IPOCTPAHCTBE. Brruncienne TpoiHOTo
UHTErpajia B WIMHAPHUUYECKON U chepruuecKoil cucteMax KOOpAHHaT.
Brrancnenue 065eMOB ¢ TOMOIIBIO TPOWHOTO WHTETpaa.

3.11 KpuBoJsimHeiinble HHTerpajgbl. OCHOBHbIC MOHATHUSA. Brruncienne
KpUBOJMHENHOr0 uHTerpana I poxa. Hekotopsle NpuiokeHuss KpUBOJIUHEWHOIO
unrerpana I poga. KpuBonuneiinsiii uaterpai Il poga. OcHOBHBIE MOHATHSA.
Brruucnenue kpuBonuHeitnoro unterpaia Il poga. ®opmymna Octporpaackoro-
I'puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWHOro uHTerpana Il poga or myru
WHTErpupoBanusi. HeKoTopble NpuiioKeHus: KpuBOJIMHEHHOro nHTerpaia Il poxa.

Hmozo no pasoeny 3:
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Pa3nen 4 UncsioBbie H (YHKIMOHAJIbHBIE PS/IbI

4.1 IlonsiTHe YHCJIOBOIO Psiia M ero cXoAuMocTH. OCHOBHBIE ONPE/EIICHNUS.
Psin reomerpuueckoit nporpeccun. Heo6xoaumblil MpU3HaK CXOAUMOCTH psAa.
I'apMoHMYeCKHi psia.

4.2 JlocTaTo4YHbIe NPU3HAKH CXOJMMOCTH 3HAKOIOCTOSHHBIX PSAI0B.
Ortanonusie psasl. [Ipusnaku cpaBuenus. [Ipusnak lanamOepa. PagukanbHbiii u
MHTErpaJibHbIN npu3Haku Komm.

4.3 3nakouepeayrummecs U 3HAKONEPeMeHHbIEe PAAbl. 3HAKOUYEPEeaYIOLIHEeCs
pansl. [pusnax Jlei6numna. O6mui 70CTaTOUHBIA TPU3HAK CXOAUMOCTH
3HAKOTIEPEMEHHBIX PSAOB. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTH YHCIOBBIX
psanoB. CBoiicTBa aOCOIIOTHO CXOISIINXCS PSIOB.

4.4 @ynxkuuoHaabHbIe paabl. OyHknnoHanbHble psaasl. Cymma psaaa. OcraTok
psana. Maxopupyemsie psiibl. PaBHOMepHast cxonuMocTb. CBOMCTBa paBHOMEPHO
CXOJSIINXCS PAJIOB.

4.5 Crenennble psaabl. Teopema Abens. MHTepBan u paanyc cXoAUMOCTH
cTeneHHOoro psiia. CBOMCTBA CTENEHHBIX PSIOB.

4.6 Pazsio:kenne pyHKkuuii B crenennble psaabl. Psnpr Telinopa u Makiopena.
PaznoxeHne HEKOTOPBIX MeMeHTapHbIX (pyHKIMi B psn Teitnopa. [lpumenenue
CTEMEHHBIX PAJOB K MPUOIMKEHHOMY BBIYMCIICHUIO 3HaYeHUHN (PyHKINN U
3HAYECHMS ONPEJECICHHOIO HHTETpaa.

4.7 Psip @ypbe 1Ji1s1 NepUOAMYECKUX U Henepuoanyecknux GyHkuuid. Psjbl
®ypbe. OcHoBHbIe MOHATHS. [lepuonuueckue pynkuuu. [lepuoanyeckue
npouecchl. Tpuronomerpudeckuii psajg @ypoe, ero koapounuentsl. Teopema
Hupuxie. Psag @ypbe Ui 4eTHBIX U HeUeTHBIX (pyHKIMHA. P @ypbe st 27-
nepuoanuecknx Gyukmuii. Jloonpenenenne HemepuoaunIeckoil GyHKIIUNA YETHBIM
¥ HEUYETHBIM 00pazoMm.

Hmoeo no pazoeny 4:
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Pa3nes 5 O0bikHOBeHHbIE MU PepeHnaIbHbIC YPABHEHHSA

5.1 Beeaenue. OcHOBHbIE NOHATHUSA U npocTeimue nuddepeHuaIbHbIE
ypaBHenusi. Ompenenenue nupdhepeHnnalIbHOr0 ypaBHEHUs, €ro MopsaKa U
ero peuienusi. Murerpansubie kpuBble. 3anada Kommu. Teopema cyiiecTBOBaHUS
U €IMHCTBEHHOCTH peleHus AU GepeHInanbHOr0 ypaBHEeHUs. Y paBHEHUS C
pa3iesIeHHBIMU U Pa3AeISIOIUMUCS epEMEHHBIMU. 3a/1a4H, IPUBOISALINE K
QG depeHIaIbHBIM YPaBHEHUSIM.

5.2 OgHopoaHbIe YypaBHEHHUS MEPBOro MOPSAAKA U YPaBHEHHUS,
NPUBOASIIMECH K OTHOPOAHBbIM. OJIHOPOJIHBIC YPaBHEHUSI, METObI UX
penieHus. YpaBHEHUs, IPUBOSIINECS K OTHOPOIHBIM.

5.3 JIuneiinblie 1updepeHnHAIbHBbIC YPABHEHHUS IEPBOr0 NOPAIKA.
YpaBuenue bepuyiuu. OO0mmii Bua JTuHEHHOTO ypaBHeHU. MeTo bl beprysum
Y BapHUalliy IPOU3BOJIbHBIX IOCTOSHHBIX PELIECHUS JINHEHHBIX YpaBHEHUI.
VYpaBaenue bepHyium, npuBeIeHNE Y TMHEUHOMY YPaBHEHHIO.

5.4 YpaBHenus B noJHbIX 1u(depeHunanax. YpaBHeHus, He pa3pelieHHbIe
OTHOCUTEJIbHO MPOU3BOAHON. OOl B ypaBHEHUS B MOJTHBIX
muddepernmanax, Metos pemenus. Pemenue 3anaun Komu aiis ypaBHeHUS B
nonHbIX Auddepennnanax. YpaBHeHUs, HE pa3pelieHHbIe OTHOCUTEIBHO
MPOU3BOAHON. MeTo/ BBEICHUS ITapaMeTpa.

5.5 InddepenuuaibHbie ypaBHEHUS BbICHIUX MOPAAKOB, 10Ny CKAKOIIHE
NMOHMKeHus nopsiika. OCHOBHBIC OnpeeNieHus U noHsATusA. 3aaada Ko s
YpaBHEHUS MOPSIAKA BbIIIE N1EpBOro. Buibl ypaBHEHMI, TONyCKAIOIIUX
IMOHMKCHHUEC NTOpAAKa, MECTOJbI UX PCIICHUA.

5.6 OnHopoanble MuHelHbIe M} PepeHIHAIbHbIC YPABHEHUS BHICIINX
NOPSIAKOB C MOCTOSSHHBIMHU K03 ¢puuuenramu. Teopema CylieCTBOBaHUS U
€IMHCTBEHHOCTH PEelLIeHHUs JIMHEHHOro ¢ hepeHnalbHOr0 ypaBHEHUS N-T'0
nopsiaka. Onpenenutens BpoHckoro. JINHEWHO 3aBUCUMBIE U HE3aBUCUMBIE
cucteMsbl GyHKIMNA. OnpeneneHus: OJHOPOAHOTO U HEOJHOPOAHOTO YPAaBHEHHH.
XapaKkTepuCTUYECKUI MHOTOWIEH. Penenne 0THOPOIHBIX YpaBHEHUM.

5.7 HeoanopoaHsble JinHeliHbIe AU PepeHnnaTbHbIe YPABHEHHUs BBICIINX
MOPAIKOB € NOCTOAHHBIMH KO3(pPpuunenramu. Penienue IMHEHHBIX
HEOJIHOPO/HBIX YPABHEHUH C MOCTOSIHHBIMU KO3(DPUIIMEHTaMH C PaBOM YacThIO
CIEMAJIBHOTO BUAA. Penienne TMHEMHBIX HEOIHOPOAHBIX YPAaBHEHNN METOIOM
BapHallly MPOU3BOJIbHBIX OCTOSIHHBIX.

5.8 OnHopoaHBIC H HEOHOPOAHBIC JTHHEHHBIC CHCTEMBbI

AU depeHIHaNbHbBIX YPABHEHUH € NOCTOSHHBIMH KO3 (PHUUHEHTAMM.
OcHOBHBIE OIpeiesIeH s : cucTeMa AU pepeHINaIbHbIX YpaBHEHUH, €€ TIOPsIIOK,
HOpMaJibHast cuctema. 3anava Komm myist cuctemsr Y. Meton nckiroueHus.
Metona coOOCTBEHHBIX 3HAUE€HUI U COOCTBEHHBIX BEKTOPOB. MeToq
HeolpeAeNeHHBIX KO3 PUIIMEHTOB.

HUmoeo no pazoeny 5:

20

Pa3nen 6 Teopusi BeposiTHOCTEH M MaTeMATHYECKAsl CTATHCTUKA

6.1 OcHOBHBIC IOHSTHS TEOPUH BEPOATHOCTEH. JJIeMEHThl KOMOMHATOPUKH.
3aKOHOMEPHOCTH IETEPMUHUCTUYECKUE U CTOXacTHUeckue. YacTora u
BEPOATHOCTh. Y CTOMYMBOCTH 4acTOT. CBOMCTBA OTHOCUTEIBHBIX YaCTOT.
Knaccuueckas ¢popmyna BepoarHocT. PopMysibl KOMOMHATOPUKH:
IIEPECTAaHOBKH, Pa3MEIECHNs, COUCTAHUHMS.

11
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6.2 Teopempbl CJI0KeHUSI 1 YMHOKEHUS BEPOSITHOCTEN M UX CJIeICTBHS.
YciioBHast BEpOSATHOCTh. 3aBHCUMOCTh M HE3aBUCUMOCTh cOObITHIA. Teopembl
CJIOKEHUS U yMHOXKeHUs. DopMyIia OJHON BEpOSTHOCTU. BEeposTHOCTH rumores.
®Popmyna balieca.

2

6.3 IloBTOpenue ucnbiTanuii. Popmyna bepnymm. JlokanbHas Teopema
Jlarmaca. MaTerpanbHas Teopema Jlannaca. BepoaTHOCTh OTKIIOHEHHUS
OTHOCHUTEINIbHOM YaCTOThI OT MOCTOSIHHOM BEPOSTHOCTH B HE3aBUCUMBIX
WCTIBITAaHUSIX.

6.4 IuckperHblie cayyaiiHble BeJIMYNHbI. J[MCKpeTHbIE ClTydailHbIEe BETUYUHBI.
3aKoH pacnpeaeieHus AUCKPETHOM cllydailHOW Ben4YrHbl. buHOMHanbHoe
pacnpenenenue. Pacnpenenenue Ilyaccona. 'eomerpuyeckoe u
TUTIEPTEOMETPUUECKOE pacipeiesieHusi. MareMaTuieckoe OxXugaHue JUCKPETHOM
ciy4yallHOHM BennuMHbIL. Jlucnepcust NUCKPETHON ClIy4yallHOM BEIMYMHBL. 3aKOH
OOJIBIIINX YHCEIL.

6.5 HenpepbiBHbIE ciy4yaiinbie BeauduHbl. DyHKuus pacnpenencHus
HENPEephIBHOMN CilydaliHOHN Beln4YuHbL. ['paduk GyHKIIUU pacnpeieneHus..
I1;moTHOCTE pacipeneneHust BEpOSATHOCTEW HENPEPHIBHOMN CIIyYallHOW BEJTUYUHBI.
BeposiTHOCTB nONIaiaHys HENPEPHIBHOM CIIy4aiiHOW BEJIMYMHBI B 33JaHHBII
uHTepBasl. Haxoxaenue QyHKIMM pacripeieeHus 10 U3BECTHOM MII0THOCTH
pacnpeenenns. 3aKOH paBHOMEPHOTO paclpeieseHUsl BEpOSITHOCTEH.

6.6 HopmaJubHblii 3akoH pacnpenesnenus. [lpenenbubie TeopeMbl.
HopmanbHblii 3aK0H pacnpeeneHus U napaMmeTpsl ero 3aganusa. HopmanbHas
KpuBas. BepoaTHOCTh nonagaHus B 3alaHHbI UHTEPBAJI HOPMAJIbHOU CITy4ailHOU
BenuuuHbl. [IpaBuiio Tpex curm. LlentpansHas npeaenbHas teopema. OrieHka
OTKJIOHEHHS] TEOPETUUYECKOTO paclpeieeHUusl OT HOpMalbHOro. Pactipenenenus
"xu-kBajapat", Cteionenta, Oumepa-CHenexopa.

6.7 IlokazaTesbHoe pacnpeaenenue. OnpeneneHne NOKa3aTeNIbHOTO
pacripeneneHus. BeposTHOCTh nonajaHus B 3aJaHHbIM HHTEPBAJ ITOKA3aTEIBHOTO
pacnpenesieHus CIy4aitHOM BeTWYrHbL. YHCIOBbIE XapaKTEPUCTUKHU
[oKa3areybHOro pacnpenenenus. yHkuuu Haae:KHOCTH. [1oka3arenbHbli 3aKOH
HaJeKHOCTH. XapaKTepUCTUYECKOE CBOMCTBO 3aKOHA HAJIEKHOCTH.

6.8 Cucrembl ABYX CIy4ailHBIX BeJIMYHUH. 3aKOH paclpeciieHus
BEPOSITHOCTEN TUCKPETHON JBYMEPHOMU CIydallHON BeIW4YMHbL. DyHKIHA
pacnpezeneHus AByMEpHOU Cly4aiiHON BeNWUYMHBL. BeposTHOCTH nonanaHus
TOYKH B MOJIYIIOJIOCY U MPSAMOYTOJIBHUK. /[ByMepHas IIJIOTHOCTb BEPOSITHOCTH.
VY cOBHBIE 3aKOHBI PACTIPEAETICHHS COCTABIISIFOIIMX CUCTEM JUCKPETHBIX U
HEIPEPBIBHBIX CIIYYaHBIX BEJIUYHMH. Y CIOBHOE MAaTEMaTHYECKOE OKUJAHUE.
Koppensiuys 1 He3aBUCUMOCTb IBYMEPHBIX CIy4YaiiHbIX BEJIUYHH.
Koppemnsiironnsiit MomeHT. Koaddunnent koppensuuu. JInneiinas perpeccusi.

6.9 Bb10opouHbIii MeTOA. 3a7auu MaTEMAaTHUYECKON CTaTUCTUKU. [ 'eHepanpHas
U BbIOOpOUYHas COBOKYMHOCTH. [ToBTOpHAst 1 G€CIOBTOpHAsE BEIOOPKHU.
PenpesenratuBnas BeiOopka. Crioco0s 0T60pa BeIOOpKH. CTaTHCTHUECKOE
pacnpezeneHue BbIOOpKH. DMnupudeckast pyHkuus pacnpeznenenus. [lomuron u
TUCTOIpaMMa.
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CopepxaHue pa3/eiioB / TeMaTHKA pa3/eiioB

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

6.10 CraTucTtudyecKkue olleHKN MapaMeTpoB pacnpeaejienus. HecmenieHuble,
3¢ (EeKTUBHBIE ¥ COCTOSATENbHBIC OLICHKH. CTaTUCTUYECKHUE OIICHKU TeHEPATbHOM
cpennei. CTaTUCTHYECKHE OLICHKY FeHepaibHOou nucnepceuu. OnpenaeneHue
XapakTepa CTaTUCTHYECKOTr0 pacrpeesneHus. TOYHOCTh OLIEHKH, 10BEpUTEIbHAS
BEPOSATHOCTH (HAJICKHOCTH). J[OBEpUTEIIbHBIN HHTEPBAJ JIJIs OIICHKH
MaTEMaTUYECKOro OXKUAaHUSI HOPMAJIbHOT'O pacipeiesieHus IPU U3BECTHOU
nucriepcuu. JloBepuTeIbHBIN HHTEPBAI ISl OLIGHKH MaTEMaTHIECKOTO OXKHIaHH
HOPMAJILHOTO pacipeiesieHus Py HeU3BeCTHOM nuctnepcuu. OneHKa ICTHHHOTO
3HAYCHUsSI H3MEPSAEMOI BeTMYHMHBIL. JIOBEepUTEIbHBIN HHTEPBAII JUIsl OLICHKH
CPEIHEro KBaJIpaTUYECKOTr0 OTKJIOHEHHSI HOpMAJIbHOTO pacnpeneneHus. OueHka
TOYHOCTU M3MepeHui. OleHKa BEpOsITHOCTH OMHOMHUAIBLHOTO PACTIPEETICHHS 110
OTHOCHUTEJIBbHOM YacTOTe.

4

6.11 IlpoBepka crarucrtuyeckux runore3. Kpurepum cornacus. OcHOBHOI
IPUHLIMI CTATUCTUYECKOM MpoBepku runore3. Hynesas u KoHKypupyromas,
pocTas ¥ cI0XkHast runoTe3sl. OmKOKY NEpBOTro U BTOPOro POAa.
CraTucTH4ecKuil KpuTEepHUid IPOBEPKU HYJIEeBOM runore3bl. Habmromaemoe
3HavyeHue kpurepus. Kputuueckue o61acTu: npaBOCTOPOHHSIS, T€BOCTOPOHHSI,
JIBYCTOpOHHS. MouHocTs kputepus. CpaBHEHHE JBYX AUCIIEPCUIl HOPMaJIbHBIX
TEHEPAIbHBIX COBOKYIHOCTEN. CBs3b MEXAY IBYCTOPOHHEW KPUTUYECKON
00JacTbio U 1oBepUTEIbHBIM HHTEpBaiIoM. Kputepuii [Tupcona, kpurepuii
®urnepa.

Umoeo no pazoeny 6.

28

Bcero nmo TCOPETHYECCKOMY pa3aeay TuCHUIVIMHBI:

144

5.3 Coaepixanue J1a00pPATOPHOI0 NPAKTHKYMA

B Tabnmue 4 mnpeacTaBieHO cojep)KaHHE M TPYAOEMKOCTb J1abOpaTOpHOro MpPaKTUKyma

JUCHUITIINHBI.

Tabmuua 4 — CopeprkaHue U TPYJI0EMKOCTb J1a00paTOPHOTO MPAKTUKYyMa AUCHUTUINHBI

TpynoemkocTs
Ilepeuenp nabopaTopHBIX pabOT MO pa3aesaM U UX CojepKaHue paszienoB/Tem,
ayJ. yac

Pa3nes 5 O0bIkHOBeHHbIE TH(depeHInAIbHbIE YPABHEHHS
5.1 Pemienue 3a1a4 MmaTteMaTu4yeckoro ananausa B cucreme MathCAD. 2
Beruucnenue npenena GyHkuuu. Boeraucnenue npon3BoAHBIX IEPBOTO U BBICIIMX
NOpsIKOB. Beluncienrne HeonpeaeaeHHOro U ONpeieIeHHOTO0 HHTErPaoB.
5.2 Pa6ora c rpaduxamu B cucreme MathCAD. TabynupoBanue QpyHKuuit 2
OJTHOM M JIBYX MepeMeHHBbIX. [locTpoenue rpaukoB ¢ JeKapTOBOM U MOJSPHOM
cucreMax KoopauHar. IToctpoeHnii noBEpXHOCTEN.
5.3 Pemienue nudpepennnanbubix ypasHenui B cucreme MathCAD. 2
Pemennie 00bIKHOBEHHBIX AU PepeHInanbHbIX YPaBHEHUN IEPBOTO U BBICIIUX
NOPSIIKOB
5.4 Pemrenue cucrem audpepeHunajibHbiX ypapHenuid B cucreme MathCAD. 2

Pemienne oqHOPOAHBIX U HEOJHOPOIHBIX CUCTEM OOBIKHOBEHHBIX
T depeHIMaTbHBIX YpaBHEHH IEPBOTo MopsiiKa
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[Tepedens mabopaTopHBIX pabOT MO pasziesiaM U UX COACp’KaHHe

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

Hmoeo no pazoeny 5:

8

Pa3znen 6 Teopusi BeposiTHOCTEH 1 MaTeMATHYeCKasi CTATUCTHKA

6.1 Ilepenunast 00padoTKa CTATHCTHYECKHUX JAHHBIX. Bbluncienue
YHCJIOBBIX XapaKTEPUCTUK IIPOU3BOJIbHON BbIOOpKU. [locTpoenune smnupuieckoil
(byHKIMY pacnpeneneHns, OJIUIoHa U TUCTOrpaMMbl. Onipesiesienne BUuaa
pacipesiesieHus 110 pe3yJbTaTaM CTaTUCTUYECKOH 00pabOTKU BBIOOPKHU.

6.2 Pere(:CHOHHLIﬁ AHAJIN3 IKCIIEPUMCEHTAJBHBIX JaHHbIX. AHHpOKCI/IMaLII/ISI
OKCIICPUMEHTAIBHBIX JaHHBIX JIMHEMHOH 1 KBaﬂpaTHqHOﬁ 3aBUCHUMOCTAMMU I10
MCTOY HAUMCHBIINX KBAaAPAaTOB. Onpez[eneHHe CTCIICHU COorJiacus
TCOPCTUUCCKUX JIMHUAMN PEIrpPeECCUN C SKCIIEPUMEHTAJIbHBIMHA JTAHHBIMHU.

6.3 BoruuciieHue BIOOPOYHBIX XapaAKTEPUCTHK H T0BEPUTETbHbBIX
HHTEePBaJOB. Haxoj1eHue TOUYeYHBIX U HHTEPBaIbHBIX OLIEHOK IS
MaTEeMATHYECKOTO OXKUIAHUS U JUCTICPCUU HOPMAITLHO PaCIpeIeIICHHON
BBIOOPKH.

6.4 IlpoBepka runoresbl 0 3aK0He pacnpeae]eHUs CTATUCTHYECKUX JaHHBIX.
ITpoBepka runoTessl 0 3aKOHE pacIpeieIeHus sl TpeX BhIOOPOK € IOMOLIbIO
kpurepus Ilupcona.

Hmozo no pasoeny 6:

Bcero no 1a60paTopHOMY NPAKTUKYMY JAMCUUILIMHBI
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5.4 TemaTuka NPaKTUYECKHUX / CEMUHAPCKUX 3aHATHI

Temartnka MpakTUYECKUX / CEMHHAPCKUX 3aHATHH W HX TPYIOEMKOCTH
Tadymue 5.

Tabnuna 5 — TemaTka ¥ TPYTOEMKOCTb MPAKTUYECKUX / CEMUHAPCKUX 3aHATUN

npeacraBjicHa B

TpynoemkocTsb

[lepeueHb NpaKTUUECKUX / CEMUHAPCKUX 3aHATHH MO pa3/ieNaM U UX COJIEp)KaHUEe | pa3/esioB/TeM,
ayn. Jac

Pa3nes 1 JIluHeiinas aaredpa M aHAJINTHYECKAs FreOMeTpPHs
1.1 Martpuus! u geiictBus Hax HUMH. CJI0XXEHHE, BBIYUUTAHUE, YMHOKECHHE 2
MaTpull. Bo3BeeHe B LIETYI0 MONTOKHUTENbHYIO CTENEeHb. Alredpandeckue
JIOTIOJIHEHHUS K 2JIEMEHTaM MaTpulibl. MUHOpBI.
1.2 Beruncienne onpeaeanresieil. Boruricienue onpenenuTeneit BTOporo u 2
TPETHETO NMOPsIIKA. BeruncieHne onpeaenuTesncii BBICIINX MOPSIKOB.
Paznosxenue o crpoke unu cronbity. [lonyuenue Hynel B CTpOKe UM CTOJOIIE.
1.3 Odoparnast maTpuua. Panr marpunpl. Haxoxaenue oOpaTHON MaTpHUIBL. 2
[TpuBeneHre MaTpULIbl K CTYIIEHYaTOMY BUAY C TIOMOIIbIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuil CTPOK MaTpHIlbl. PaHT MaTpUIIbL.
1.4 CoGcTBeHHBIC BEKTOPBI U COOCTBEHHbIE 3HAYCHHS JTHHEHHOIO0 2

oneparopa. XapaKTepUCTHUYECKUH MHOTOYJIEH JIMHEHHOIO OmepaTopa.
Cob6cTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Olleparopa.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

1.5 MeToab! pelieHUs1 CUCTEM JIMHEHHBIX aJiredpanvyeckux ypaBHeHHH.
Pemienne marpuyHblX ypaBHeHUH. [IpuBeneHne cucTeM JIMHEWHBIX YPaBHEHHUN K
BEKTOPHO-MATPUYHON (hOpMe U pelIeHHE UX C MTOMOIIBI0 00paTHON MaTpPHUIIBI.
Pemenue cucrem IMHEHHBIX ypaBHEHHH ¢ moMoIibio hopmyn Kpamepa.
[IpuBeneHne paciiMpeHHON MaTPHUIbl CUCTEMBI K CTYIIEHYaTOMY BH]LY.
ITocnenoBarenbHOE HCKIIIOUEHUE TTIEPEMEHHBIX B MeToAE [ 'aycca.

2

1.6 Pemenne CJIAY o0mero Buaa meroaom I"aycca. VccnenoBanue cuctemsl
HA COBMECTHOCTb. 3aIKCh OOIIET0 PEIIeHHs OJHOPOIHBIX M HEOHOPOIHBIX
CJIAY ¢ nomo1ipio BeKTOPOB GyHIAMEHTAIBHOM CUCTEMBI penieHuid. YacTHbIe
pEIICHUS] CUCTEM.

1.7 BexTopbl. JIuHeiiHbIe onepanuy HajJ BEKTOpaMu. 3a1a4ya o JeJIeHuHu
O0Tpe3Ka B JAHHOM OTHOLIEHUH. BEKTOphI B IEKapTOBOM CUCTEME KOOPAUHAT.
CIi0’)keHMEe ¥ BBIYMTAHUE BEKTOPOB B TEOMETPUUECKON U B KOOPAMHATHOMN
dbopmax. Jlenenne oTpe3ka B JAHHOM OTHOIIICHUH.

1.8 [Ipou3Benennsi BEKTOPOB: BbIYHCIEHUE, IPUI0KeHUsl. Brruncienue
CKaJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOU3BeIeHM. Pemenne 3a1ad Ha
MPUIIOKEHUE TPOU3BEICHUI BEKTOPOB.

1.9 IIpamas Ha nuiockocTu. OO1Iee ypaBHEHUE MPSIMOM HA IJIOCKOCTH.
KaHnonuueckoe ypaBHEHUE MPSAMOI Ha MJIOCKOCTU. Y paBHEHUE MPSAMOIi €
yrII0BBIM KO3 dunmenToM. B3anmMHOe pacmonokeHue npsiMbIX Ha MIIOCKOCTH.

1.10 IIpuBenenue o01mero ypaBHeHusi KpMBOil BTOPOI0 NMOPS/IKA K
KaHOHHYecKkoMmy Buay. [lapamiensHblil mepeHoC U HOBOPOT OCEl KOOPIUHAT.
Boienenue noaHoro kBajaparta. [loctpoeHne KpuBbIX.

1.11 IIpsamas 1 MJIOCKOCTH B MpocTpaHcTBe. O0Ilee ypaBHEHHUE IIOCKOCTH B
pocTpaHcTBe. B3anMHOE pacnoyioskeHne IIOCKOCTEH B IPOCTPAHCTBE.
YpaBHEHME IIJIOCKOCTH, POXOAAIIEN Yepe3 TPU 3aJaHHbIE TOUKU. Y DABHEHHE
IJIOCKOCTH B «0Tpe3kax». HopmanbHOe ypaBHEHUE TI0CKOCTH. PaccTosiHuE OT
TOYKH 10 mockocTH. [locTpoenune minockocteir. OO1IMe ypaBHEHUS TPSIMOI B
npoctpaHcTee. KaHOHMUYeCKUe ypaBHEHHsI IPSMOU B pocTpaHcTse. [lepexon o
o0IIMX ypaBHEHHH MpsIMOIl K KaHOHMUYECKUM. B3anMHoOe pacronioskeHue mpsMbIxX
B IIpOCTpaHcTBE. B3anMHoOe pacnonioskeHne npsiMoi U IIIOCKOCTH B
IIPOCTPAHCTBE.

1.12 [TocTpoenue moBepxHocTeil BTOporo nopsiaka. Ilocrpoenue
WIMHAPUYECKUX TOBEPXHOCTEH; SJUIUIICOUI0B, TUIIEpOOION10B; Mapaboon/I0B;
KOHYCOB. [locTpoeHue nepecedyeHnii MOBEpXHOCTEW BTOPOTO NOPSJIKA.

1.13 KonTpoJabHas padora 1.

2

Umoeo no pazoeny 1:

24

Paznen 2 Inddepennuanbuoe ncuncienue GyHKUMi 0THON U HECKOJBKHUX Te

CMCHHbIX

2.1 BBegenue B MaTeMaTHUYeCKHi aHaau3. J[eiicTBUS ¢ MHOXKECTBAMHU.
JleMcTBUS ¢ KOMIUJIEKCHBIMHM YHCIIAMHU.

2

2.2 llpeaen ¢pynkuun. PackpbiTie HeonpeaeaeHHocTeil. Breruncienne
npeesioB 0e3 HeonmpeaeIeHHOCTeH. PacKkprITre HeonpeAeIeHHOCTEN BU 1A
"0eCKOHECYHOCTL/0eCKOHEUHOCTh", "0eCKOHEUHOCTD - OeckoHeuHocTh", "0/0", "1
B CTEIEHN 0€CKOHEYHOCTh'".

4

2.3 HenpepbiBHOCTH (pyHKIUH. Touku paspeiBa. OJHOCTPOHHUE IIPEIEINBI.
Touku pa3pbiBa IEPBOro, BTOPOro pojia. Y cTpaHUMbIN pa3pbIB. MccnenoBanue
(YHKIMU Ha HEMPEPHIBHOCTb.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

2.4 llpousBoanas u nuddepennuan nepsoro nopsiaka. [IpousBogHsie
OCHOBHBIX JIEMEHTApHBIX (HyHKIMA. [I[pon3BOIHAS CII0KHOM 1 TTOKA3aTeNbHO-
creneHHol ¢yakuuid. [IponsBoanas odbpatHoit pynkuuu. uddepennman

dyHKINN.

2

2.5 llpousBoaunie u nuddepeHnnanbl BLICHIUX NOPAAKOB. HaxoxaeHue
MIPOU3BOIHBIX U UG (HEPSHIINATIOB BBICIITNX MOPSIKOB IS PA3IMYHO 33IaHHBIX
byakuumid. PackpeiTe HeonpeneneHHOCTeH "0eckOHeUHOCTh/0eckoHeuHOCTh" 1 ()
/ 0 ¢ momonpio nmpasuiia Jlonurans.

2.6 UccnenoBanme GyHKIUIA ¢ NOMOIIbLIO MPOU3BOAHON. BepTukaibHbie 1
HAKJIOHHBIE aCUMIITOTHI Tpaduka GyHKIuU. VHTEepBalbl MOHOTOHHOCTH
byakuun. DxcrpemyM GyHKIuu. Hanbospiiee 1 HanMeHbIlee 3HAaYCHUSI
dbyHKIMM Ha oTpe3ke. [I[puMeHeHne BTOpoit MPOM3BOIHON K UCCIICOBAHUIO
GyHKIIMHM Ha S9KCTpeMyM. BhIykiiocTh U BOrHyTOCTh Tpaduka GpyHkuuu. Touku
neperuda rpaduka yakmun. [ToHoe nccnenoBanue GyHKIMHA U IOCTPOCHHE €€
rpaduka.

2.7 ®opmyaa Teitsopa. opmyna Teitnopa B OKPECTHOCTH HYJIEBOM TOUKH IS
OCHOBHBIX AJIEeMEHTapHbIX PyHKUIUN. PaznoxkeHne sneMeHTapHbIX (YHKIIHH 110
dbopmyie Teitnopa.

2.8 Ilpenes u HenpepbIBHOCTH (PYHKIUH HECKOJBKHX IePeMEeHHbIX.
Haxoxnenue obnactu onpenenenns QyHKIUN HECKOJIbKUX EPEMEHHBIX. JInHun
ypOBHS. BeIuncienue mpeienoB U UCCleJOBaHNE Ha HEMPEPBHIBHOCTh (PYHKIIMU
HECKOJIbKUX NTEPEMEHHBIX.

2.9 NuddepenunpoBanue GyHKUMH HECKOJbKUX NepeMeHHbIX. YacTHbIe
IPOM3BOJIHbIE (PYHKLIMU HECKOJIBKUX NepeMeHHbIX. [Tonnblii auddepennnan.
JuddepennmpoBanue cnoxubx Gyaknuid. [lonaas nponsBoaHast.
JuddepenumpoBanue HesBHBIX (GYHKIUH.

2.10 [Ipon3Boanas no HanpasJieHuio. I'paauent. [lponssoannie n
au@pdepeHuHaNbl BLICIIUX MOPAAKOB. HaxoxneHue npou3BoIHOM 110
HAIPAaBJICHUIO U TPaJNeHTa QYHKIIMN HECKOJIbKUX MEpEMEHHBIX. Bbruncienue
YAaCTHBIX ITPOMU3BOJHBIX BBICHIMX MOPAIKOB. KacaTenbHas III0CKOCTh U HOPMaJlb
K IIOBEPXHOCTH.

2.11 Jkcrpemym pyHKIMHU ABYX nepeMeHHbIX. [IpoBepka ycinoBuit
CylIlleCTBOBaHUS YKcTpeMyma. Hanbombiiee n HauMeHsbIee 3HaueHus: QyHKITUN
JIBYX TEPEMEHHBIX B 3aMKHYTOH M OrpaHUYEHHOM 001acTH. Y CIIOBHBIN
KCTPEMYM.

2.12 KontpoabHas pabora 2.

Umoeo no pazoeny 2:

24

Pa3nen 3 UnTerpanbHoe ucuucjaeHue (PYHKIUM OHOH M HECKOJIbKHX NepeMeH

HbIX

3.1 HenocpeacTBeHHOe MHTEIPHPOBAaHUE. BrIuncieHne HEONPEAEIEHHBIX
MHTETPAJIOB HEMOCPEICTBEHHO C MOMOIIBIO MTpaBmiia U GOPMYJ HHTETPUPOBAHMUSL.

3.2 MeToabl HHTErPUPOBAHUS B HeONpedeJIeHHOM HHTerpase. Merton
3ameHbI iepemenHo. [lonBenenne Gpynkuu noxa 3Hak quddepennnana. Meton
WHTETPUPOBAHUS TIO YACTSIM.

3.3 UuTerpupoBanue pauMoHaJbHBIX Apo0eil. Pa3iokeHne npaBUIbHOU
panroHaIbHOM IpoOH Ha npocTeiue. HTerpupoBaHue mpoCcTeHIInx
panoHaIbHbIX Ipobeil. UHTerpupoBanne BbIpaXeHHi, coiepiKaimx
KBaJIpaTHbIN TpexuseH. IHTerpupoBaHre NpaBUIbHBIX U HETIPAaBUIIbHBIX

parMoHAIBHBIX APOOCH.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

3.4 UHTerpupoBanue UPPAUMOHAJIbHBIX U TPUTOHOMETPUYECKUX PYHKIIUIA.
TpuronomeTrpuyeckue noacTaHOBKH. HTerpupoBanue audhepeHnnaILHoro
ounoma. [logcranoBku Ditnepa. YHUBEpcaabHas TPUTOHOMETPUYECKas
nojicTaHoBka. [IpuMeHeHne TPUrOHOMETPUUECKHUX TOXKJIECTB.

4

3.5 MeToabl HHTETPUPOBAHUSA B OIPe/ieIeCHHOM HHTerpaJjie. 3aMeHa
MIEPEMEHHON 1 HIHTETPUPOBAHUE 10 YACTSIM B ONIPE/ICICHHOM HHTErpase.

3.6 HecoOcTBeHHbIe HHTErpabl. MccieqoBanue CXOMMOCTH HECOOCTBEHHBIX
WHTETPAJIOB ¢ 0ECKOHEYHBIMU TPEJIeNIaMU ¥ OT HEOTPAHWYCHHBIX (DYHKIIHA.

3.7 IllpusioxkeHus onpeaeeHHOro MHTerpaiaa. Beruucienue miomaaei
IUIOCKUX (DUTYP, JUTMHBI TYT'H KPUBOH, 00HEMOB TeEJL.

3.8 JIBoiinble MHTErpaJibl. BrlunciieHne ABOMHOTO UHTErpajla B 1€KapTOBOU
CUCTEME KOOpJAMHAT. 3aMEHA IEPEMEHHBIX B IBOMHOM UHTErpaiie. Beruucienue
JIBOITHOT'O MHTErpaJia B NOJISIPHON CUCTEME KOOpAuHAT. Borurcienue o0beMoB
TEJ ¢ NIOMOUIBbIO ABOWHOIO MHTErpaja. BeluncieHne MOMEHTa MHEPLIUU.

3.9 Tpoiinble MHTErpaJibl. Briunciienne TpoitHOro HHTErpaia B J1eKapTOBOH
cucreMe koopauHar. Llununapuyeckas u cepuyeckas CUCTEMbl KOOpJIUHAT B
IIPOCTPaHCTBE. BeIuncienne TpoMHOrO HHTErpasga B IUINHAPUYECKON U
cdepuyeckoil cucteMax KOOpJAUHAT. Berunciaenrne 00beMOB ¢ TOMOIIBIO
TPOMHOr0 MHTETpaA.

3.10 BbrunciieHne KpUBOJMHENHBIX HHTErpaJioB. BrruncieHue
KpUBOJIMHEHHOTO uHTEerpaa I poxa. [lapamerpuyeckoe npencraBieHue KpuBOu
WHTErpUpoBaHus. SIBHOE npeacTaBieHrue KpuBo nuterpupoBanus. [lonspaoe
MpeACTaBICHUE. BolunciaeHne 1MHbI KPUBOM, MAacChl KPUBOM, CTATUYECKUX
MOMEHTOB, IIEHTPA TAKECTU, MOMEHTOB UHEPIIMU. BpIuncieHrne KpUuBOJIMHEHHOTO
unrerpana Il poga. [lapamerpuueckoe npeACcTaBICHUE KPUBOM HHTETPUPOBAHUA.
SIBHOE mpencTraBiaeHne KpUBOW UHTErpUupoBanus. [lonspHoe npeacTasieHue.
®opwmyna Octporpaackoro-I"puHa. Berurcnenue miomaam miockoi (QUrypsl.
Brruncnenne paboThl IEPEeMEHHOMN CHITBI.

3.11 KourpoabHas padora 3.

Hmozo no pasoeny 3:

32

Pa3nes 4 YncoBbie M QYHKIMOHAJIbHBIC PAABI

4.1 HaxoxaeHue CyMMbl YHCJI0BOTO psiga. OOuuii 4WieH YUCI0BOTO
3HAKOMONOKUTENbHOTO psifa. Cymma psana. HeoOxoaumblii mprU3HAK CXOAUMOCTH
pana.

4.2 JlocTaToOYHBIC NPU3HAKHU CXOAMMOCTH 3HAKONOCTOSIHHBIX PS/I0B.
HccenenoBanue CXOOUMOCTH 3HAKOITOJIOKUTEIBHBIX YUCIOBBIX PSAIOB € TOMOIIBIO
NPU3HAKOB CpaBHEHMs, pu3Haka Janambepa, pauKaabHOIO U HHTETPaIbHOTO
npu3HakoB Komm.

4.3 3nako4yepenymouiuecs 1 3HaKonepeMeHHble psiibl. Teopema JleliOHMIA.
AOCONI0THAs M YCJIOBHAs CXOAMMOCTb 3HAKOIEPEMEHHOIO psijia

4.4 Crenennbie psaabl. MccnenoBanue cXoOAMMOCTH CTENIEHHBIX PSAJIOB.
HaxoxeHue pannyca u nHTEpBajia CXOJAUMOCTH CTENIEHHOTO psja.

4.5 Paznoxkenue pyHKUMH B cTeNeHHbIe psiiibl. Pa3nokeHne OCHOBHBIX
arieMeHTapHbIX GyHKIMH B psaasl Teinopa u Makinopena. [Ipumenenue
CTEMEHHBIX PAJOB K MPUOIMKEHHOMY BBIYMCICHUIO 3HaYeHUH PyHKUINN U
3HAYECHUS ONPEJECICHHOIO HHTETpaa.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

4.6 Psin dypbe 11 IEPUOANYECKUX U HeNePUOANYeCKNX (PyHKIMI.
Paznoxxenne 4eTHIX U HeUeTHBIX QyHKIMU B psag Dypwe. Psag Oypre mis
NEPUOJIMYECKUX U Helepruoandeckux GyHkuuil. Pasnoxxenue GpyHkuuu ¢
nepuosioM 21 B psix @ypee. Psig @ypbe ams 2n-nepuoandeckux GyHKIU.
Jloonpenenenue Henepuoan4eckoi pyHKIIMM YETHBIM U HEYETHBIM 00pa3oM

2

4.7 KontpoabHas padora 4.

Hmoeo no pazoeny 4:

Pazngen S O0bikHOBeHHbBIE TU( depeHIInATbHbIE YPABHEHHS

5.1 YpaBHenus ¢ pa3aejsilOIMMuUcs nepeMeHHbIMH. OJHOPOAHBIE
YPABHEHHS MEPBOI0 NMOPSAKA U YPABHEHHs, IPUBOASALIHECH K OHOPOAHBIM.
Pemienne ypaBHeHUM ¢ pa3aeieHHBIMU U Pa3/ICISIOMMMUCS TIEPEMEHHBIMU.
Pemenne ofHOPOIHBIX YpaBHEHUU METOJOM 3aMEHbI IEpeMEHHOU. Pemenue
yYpaBHEHUH, TPUBOISIIMUXCSA K OJTHOPOIHBIM.

5.2 JInneiinble ypaBHeHUs IEPBOro NopsiAka. YpasHenue bepuy.im.
PeuieHne nuHENHBIX ypaBHEHUI MeTOAaMu bepHyIIu U Bapuauu
IIPOU3BOJIBHOM NTOCTOSIHHOM.

5.3 YpaBHenus B noJHbIX Ju(depeHunanax. YpaBHeHH s, He pa3pelieHHbIe
OTHOCHTEJIbHO NPOM3BOAHOM. PelieHne ypaBHEHUN B MTOJIHBIX
muddepernmanax. Pemenne ypaBHeHUH, HE pa3peIIEHHBIX OTHOCUTEIBLHO
MIPOU3BOIHOM.

5.4 {nddepeHunanbHbie ypABHEHUSI, JONYCKAKIIHE NIOHUKEHUS MOPAIKA.
MeTto nOBTOpHOTO UHTErpUpoBaHusi. CBeieHUE K IMHEHHOMY HEOJHOPOIHOMY
YpaBHEHHUIO MEPBOr0 MOpsiiKa. 3aMeHa MPOU3BOIHOM HOBOM (PyHKIIHEH.

5.5 OnHopoaHbIe M HEOAHOPOAHBbIE JTHHEeHbIE TU( depeHIHATbBHbIE
YPABHEHHS BBICIIHMX NOPSAKOB C IOCTOSIHHBIMH KO3 puuueHramu.
CocraBiieHHE U PENICHHE XapaKTePUCTUUECKOT0 MHOTOUJIeHA. 3aMuch 00IIero
pelIeHNs KaK JMHeHHOW KOMOMHAIMY JIMHEHHO He3aBUCUMBIX YaCTHBIX
pemieHui. Penenue TMHENHBIX HEOJTHOPOIHBIX YPABHEHUM C IIOCTOSSHHBIMU
K03 pHLIMEeHTaMH C TPaBOi YaCThIO CIEIMAILHOTO BUa. Penenye nuHeilHbIX
HEOJIHOPOJHBIX YPAaBHEHUN METOJIOM BapHaIlMH MPOU3BOJIbHBIX NOCTOSHHBIX.

5.6 OnHOpOaHBIC H HEOHOPOAHBIC THHEHHBIC CHCTEMbI

AU depeHIHaNbHbBIX YPABHEHUH € NOCTOSHHBIMH KO3 (PHUUHEHTAMM.
Perenue oHOPOIHBIX U HEOJHOPOAHBIX JIMHEHHBIX cUcTeM U depeHInaTbHbIX
YpaBHEHHUH € IOCTOSITHHBIMU KO3 duienramu. Meroz uckiouenus. Meroa
COOCTBEHHBIX 3HAUEHHUH U COOCTBEHHBIX BEKTOPOB. MeTO ] HEONpe1eeHHbIX
koa¢¢unmenTos. 3anada Komm nns cucrem Y.

5.7 KoutpoabHas padora S.

Umoeo no pazoeny 5:

Pa3nen 6 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasl CTATHCTUKA

6.1 KomOnnaTopHsle 3anaun. Cii0:keHHe 1 YMHOKEHUs] BePOSTHOCTEH.
Pemennie koMOMHATOPHBIX 3a/1a4. [I[puMeHeHe TeopeM CII0KEHUSI U YMHOXKEHHS
BEPOSITHOCTEH.

6.2 IloBTOpenue ucnbiTanuii. Pemenne 3agad Ha mpumMeHeHne Gopmyn
bepHyiun, JTIOKaJIbHOW U MHTErpajIbHOM TeopeM Jlamaca.

6.3 3akoH pacnpeneseHusi JUCKPETHOM cJy4aiiHOW BestuunHbl. DyHKIMS
pacnpezeneHus AMCKPETHOM cirydaiiHoW BennuuHbl. [locTpoeHne 3aKk0HOB
pacupeneneHns JMCKPETHON CIIy4ailHOM BEJTMYHHBI.
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TpynoemkocTts
IlepeyeHb NpakTUYECKUX / CEMUHAPCKUX 3aHATHH MO pa3/ieiaM U X COAEP)KaHUE | pa3lelioB/TeM,
ayJ. Jac

6.4 OyHkuusa pacnpenaejeHus U IVIOTHOCTDH paclpeieieHust Cay4YailHbIX 2
BeJUMYMH. DYyHKIUSA U IUIOTHOCTD PACIPEAEICHUS HENIPEPBIBHOM CIIy4alHOM
BennurHbl. Haxoxaenue GyHKIuU pacnpeeneHus o N3BeCTHON MII0THOCTH
pacupenenenus. [loctpoenue rpadukoB GYHKITUU U ITIOTHOCTH PACIPEICIICHUS.

6.5 HopmaJsibHOe M nOKa3aTebHOE pacnpeaejeHus. MaremaTuyeckue 2
OXKHMJIAHUSI U TIUCTIEPCUN HOPMAJIBHO U TIOKA3aTeNIbHO PacIpeIeIeHHBIX
CIIy4aifHbIX BeTMYMH. BbIuncieHne BeposITHOCTH MONAAaHUsl B 3a/1aHHBIH
MHTEPBaJ HOPMAJIBHO U MMOKA3aTEIbHO PACIPEACIICHHBIX CIIyYailHbIX BETUYMH.
IIpaBuio tpex curM. Pacnpenenenue "xu-kBajapar" u CTIo/IeHTa.

6.6 ToyeuHble 1 HHTEPBAJIbHbIE OLIEHKH NIAPAMETPOB pacipeieeHusl. 2
['enepanbHas u BIOOpOYHas cpeaHue. ['eHepanbHas U BBIOOpOUYHAs JUCTIEPCHH.
JloBepuTeNbHBINA HHTEPBAI I OLICHKM MATEMAaTU4ECKOr0 OKUJAHUS U CPEHETO
KBaJIpaTUYECKOT0 OTKJIOHEHHSI HOPMAJILHOTO pacnpezeseHus. OLeHKa TOYHOCTH
U3MEPEHUM.

6.7 IlpoBepka craTucTHYeckux runore3. Hynesas u KOHKypupyroue 2
runore3bl. OmunOKU NepBoro ¥ BTOporo poja. OTbICKaHUE KPUTHUYECKUX
oOnacreil. CpaBHEHHE IBYX AUCIEPCUI HOPMaJIbHBIX T'€HEepalbHbIX
coBOKynHocTel. [IoBepka rumnores3sl 0 HOpMaabHOM PACIIPEACIICHUN
reHepasibHOM coBOKynHocTH. Kputepuii [Iupcona. Kpurepuit @uiepa.

6.8 Koutrpoabnas pabdora 6. 2
Umoeo no pazoeny 6: 16
Bcero no npakTnyeckuM / CEMUHAPCKHUM 3aHSATUAM TUCHUIJIMHBI: 128

5.5 KypcoBoe npoekTupoBaHue

KypcoBas paboTa/mpoekT B COOTBETCTBUM ¢ pabounM yd4eOHBIM IUIAHOM HE
TPEyCMOTPEHBI.

6 O0pa3oBaTe/ibHbIC TEXHOJIOTHH

[Ipu npoBeneHHH 1a0OPAaTOPHBIX pabOT HCHONB3YIOTCS creayroue o0pa3oBaTelbHbIE
texHosoruu: IT-metop1, OOyueHre Ha OCHOBE OIbITa, MccnenoBaTebckuii METO.

[Ipy mpoBeneHHMH NPAKTUUECKUX 3aHATUN HUCHOJB3YIOTCS Cleyolue o0pa3oBaTelbHbIE
texHosiorun: Pabora B komanne, O0yueHre Ha OCHOBE OIBITA.

Jlns opraHu3anyy camMOCTOSITENIbHOM pabOThl MCHOJIB3YIOTCS CleAyIolue 00pa3oBaTelIbHbIE
TeXHoJoruu: MccnenoBarenbckuii METOA.

7 AnHOTauMsA (POH/IA OLIEHOYHBIX CPEICTB

@OHJ OIEHOYHBIX CPEICTB MO JUCHUIUIMHE OOECHeurnBaeT MPOBEPKY OCBOEHUS
IUIAHUPYEMBIX pe3yJabTaToB OOyueHHs (KOMIETEHUMH U UX WHIUKATOPOB) TOCPEICTBOM
MEPONPUITHIA TEKYILIET0, PyOeKHOTO U MPOMEKYTOYHOIO KOHTPOJIS 110 AUCHUIUIHHE.

CBs13b MeX1y (popMUPYEMBIMU KOMITETEHLIUAMHU U (hOpMaMH KOHTPOJISI UX OCBOCHUS:

Komnerenmust HNuaukaropbi ATTeCTallHOHHbIE MEPONPUSATHS
OCBOEHUSA
OIIK-1 3-OI1K-1 B31, BJ132, KP1, BJ133, KP2, Dx3amen (1 cem.),
bJ134, /135, KP3, B/136, KP4, Dx3ameHn (2 cem.),
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b/137, KPS, B/138, KP6, Dx3ameH (3 ceM.)

OIIK-1 V-OIIK-1 BJ131, BA32, KP1, B/133, KP2, Dk3ameHn (1 cem.),
bJ134, B35, KP3, /136, KP4, Dx3ameH (2 cem.),
JIP1, JIP2, JIP3, JIP4, BA37, KP5, JIPS, JIP6, JIP7,
JIP&, BJ138, KP6, Dk3amen (3 cem.)

OIIK-1 B-OIIK-1 BJ131, BA32, KP1, B/133, KP2, Dk3amen (1 cem.),
bJ134, B35, KP3, /136, KP4, Dx3ameH (2 cem.),
JIP1, JIP2, JIP3, JIP4, BA37, KP5, JIPS, JIP6, JIP7,
JIP&, BJ138, KP6, Dk3amen (3 cem.)

YK-1 3-VK-1 Ox3amed (1 cem.), BJ136, Dx3amen (2 ceM.), Dk3aMeH
(3 cem.)

YK-1 Y-VYK-1 Ok3ameH (1 cem.), Dx3ameH (2 cem.), Dk3ameH (3
ceM.)

YK-1 B-YK-1 Ok3amed (1 cem.), KP3, Dk3amen (2 ceM.), Ik3aMeH
(3 cem.)

YKE-1 3-YKE-1 Ok3ameH (1 cem.), B/134, B/135, KP3, B/136, KP4,
Dx3ameH (2 cem.), Dx3ameH (3 cem.)

YKE-1 Y-VKE-1 BJ31, bA32, KP1, B/133, KP2, /134, B/135, KP3,

BJ136, KP4, JIP1, JIP2, JIP3, JIP4, /137, KP5, JIPS,
JIP6, JIP7, JIP8, BJ138, KP6, Dx3ameHn (3 cem.)

VKE-1 B-YKE-1 BJ131, /132, KP1, B/133, KP2, B/134, /135, KP3,
bJ136, KP4, JIP1, JIP2, JIP3, JIP4, B/137, KP5, JIPS,
JIP6, JIP7, JIP8, BJ138, KP6, Dk3amen (3 cem.)

Hlkanpl oumEeHKH o0pa3oBaTeJbHBIX JocTH:keHmil. Illkama KaXgoro KOHTPOJIBHOTO
MEPONPUITHS JISKUT B mpeaenax oT 0 40 yCTaHOBIEHHOTO MaKCHMMAaJIbHOTO Oalijia BKIIOUUTEIHHO.
Wrorosast arrecrauusi 1mo AUCHUIUIMHE oleHMBaeTcs 1o 100-0annpHOM mIKaie W MPEeACTaBISIET
co0oif cymMMy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BHINOJHEHUH 3aJlaHUIl B paMKax TEKYILIETro
(60 0ansoB) U mpoMexyToyHOro KoHTpossi (40 GamioB). [l momycka K MpPOMEXYTOYHOMY
KOHTPOJIIO 10 JAUCUUIUIMHE CTYACHTY B T€YEHHE KaJeHIapHOro MOIYJs HeoOXonuMo HabpaTh HE
MeHee 60% OaiioB MpU yCIOBUM CIaud BCeX JMCUUIUIMHAPHBIX pasnesioB. Pasnmen cuuraercs
C/IaHHBIM, €CJIM BBIIIOJIHEHBI BCe BUJABI KOHTPOJSA W HaOpaHO 1Mo HUM He MeHee 60 % OamioB oT
MaKCHUMAaJIbHOTO TIO Pa3Jiely.

B coorBercTBMM ¢ y4eOHBIM IIJJAHOM MPOMEXKYTOUHAs aTTECTAlMsl B KOHIE CEMecTpa
ocymiecTBisieTcs: B popme Dx3ameHa.

Atrtecranms B 1 cemectpe:

B MaxkcumanbHas MunumanbsHas
e HanmeHoBaHMe BUIOB KOHTPOIS TTOJIOXKUTEITbHAS TTOJIOKHUTEITbHAS
KOHTPOJIS
OIICHKa B OaJiiax OIICHKa B OaJiiax
Texkyumas arrecrauus
bJ131 Bonwimoe nqomamninee 3aganue 10 6
bJ132 Bonwimoe qomaminee 3aganue 14 8.4
KP1 KonrponbHas pabora 12 7.2
B/133 Bousbiioe nomarninee 3ajganue 12 7.2
KP2 Konrponbnas pabora 12 7.2
Cymma: 60 36
IIpomeXyTOYHAsI ATTECTALHSA
DK3aMeH 40 24
HToro: 100 60

ATtTecTauus B 2 cemMecTpe:

20




B MaxkcumanbHas MunuManbHas
A HawnmeHoBaHue BHJIOB KOHTPOJIS TIOJIOKUTEIbHAS MOJIOXKHUTENbHAS
KOHTPOJIS
OIICHKA B Oayiax OIICHKa B OaJiiax
Texkyuias arrecrauus
bJ134 Bombioe gomarniiee 3a1anme 12 7.2
BJ135 Bonbiioe nomaiminee 3ananue 12 7.2
KP3 KontponpHas pabora 12 7.2
BJ136 Bomnbioe gomaninee 3aianme 12 7.2
KP4 KonrtponbHas pabora 12 7.2
Cymma: 60 36
IpomexyTOYHAsI ATTECTANHSA
DK3aMeH 40 24
HToro: 100 60
AtTecrauus B 3 cemecTpe:
B MaxkcumanbHas MunuManbHas
e HanmenoBanue BHUJOB KOHTPOJIA IIOJIOKUTCIIbHAA IIOJIOKUTCIIbHAA
KOHTPOJIS
OIlCHKA B Oayiax OIICHKA B Oayumax
Tekyuas arrecrauus
JIP1 JlaboparopHas pabora 2 1.2
JIP2 JlaboparopHas pabora 2 1.2
JIP3 JlaboparopHas paboTa 2 1.2
JIP4 JlaboparopHas pabora 2 1.2
bJ137 Bonwioe qomamnee 3aganue 10 6
KP5 KonTponsHas pabora 12 7.2
JIP5 JlaboparopHas paboTa 2 1.2
JIP6 JlaboparopHas paboTa 2 1.2
JIP7 JlaboparopHas pabora 2 1.2
JIP8 JlaGoparopHas pabora 2 1.2
b/138 bonsmoe nomaminee 3aganme 10 6
KP6 KonTponsHas pabora 12 7.2
Cymma: 60 36
IpomexyTOYHasI aTTECTALHSA
DK3aMeH 40 24
Hroro: 100 60
Ntorosas oLieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIAEAYIOIIEH IIKATOM:
ggxxgiflg“ 1o 100-90 | 89-85 | 84-75 | 74-70 | 69-65 | 64-60 HiKe 60
Onenka (ECTS) A B C D E F
OreHka 1o 4-x OTJIUYIHO XOpOIIO YIOBJIETBOPUTENBLHO | HEYIOBJIETBOPUTEIBHO
OaJIbHOI 1TKae (ot111.) (xop.) (ymoB.) (meyn.)
3auer 3adreHo He 3auteHo

OneHka «omauyno» BBICTABISETCS CTYJIEHTY, €CIM OH IIIYyOOKO M TPOYHO YCBOWII
MPOrpaMMHBIM MaTepua, MCUYEpIbIBAIOLIE, MOCIEI0BaTENIbHO, YETKO M JIOTUYECKH CTPOWHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPUIO C MPAKTUKOW, MCIOJIb3yeT B OTBETE MaTepuai

MOHOTpaUYECKON TUTEPATYPHI.

OI_ICHKa «KXopouwio» BBICTABIACTCA CTYACHTY, €CJIU OH TBéleO 3HACT MaTcpuaj, rpaMOTHO U
M0 CymECTBY HU3JIaracTt €ro, HE A0IMyCKasa CymCCTBECHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

OLICHKa «ydogﬂem@opumeﬂbﬁo» BBICTABJIACTCA CTYACHTY, €CJIIM OH HMECT 3HAHUA TOJIBKO
OCHOBHOI'0O Mare€puajia, HO HEC YCBOWII €ro )IeTaJIefl, A0IMYCKA€T HETOYHOCTH, HEAOCTATOYHO
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npaBWiIbHbIE (OPMYIMPOBKH, HApPYLICHUS JIOTUYECKOM TMOCIEI0BATEIbHOCTH B H3JI0KECHUHU
IIPOrpaMMHOI0 MaTepHaa.

OueHka «Hey0o81emeopumenbHo»  BBICTABISAETCS  CTYJIEHTY, KOTOpPbIH HE 3HaeT
3HAUYUTEILHON YacTH NPOrpaMMHOTO MaTepHuaia, JIONyCKaeT CyllecTBeHHbIe omuoku. Kak
MpaBUJIO, OLIEHKA «HEYAOBJICTBOPUTEIHHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT IPOJOJIKUTH
00ydeHue 6e3 JOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUILINHE.

Bonpocsl i1 Jx3amena (1 cemectp):

Buner Mmatpuu. JleiicTBus Ha MaTpuliaMu. DJIeMeHTapHbIe MpeoOpa3oBaHus MATPUI]
Ornpenenureny U UX CBOMCTBA
Meron Kpamepa. Matpuunsiii Mmetop pemenus CJIIAY
Merton I'aycca. Permenne cucrem anreOpandeckux ypaBHEHUH 00IIero Buaa

5 JluHeiiHas 3aBUCUMOCTb W JIMHEWHAs HE3aBUCUMOCTb CUCTEMBbI BEKTOpOB. IloHsTHA
Oa3uca 1 pa3MEpHOCTH BEKTOPHOTO NpocTpaHcTBa. [lepexon k HoBoMy Oazucy

6 JluHeitHbIC onepaluy HajJ BEKTOPaMH B TEOMETPUUYECKON U KOOPIMHATHOM opMax

7  CkansgpHoe IpOU3BEICHUS BEKTOPOB (OIpEIeICHNE, CBOMCTBA, IPUIIOKEHNUS )

8  BexTopHoe mpou3BeeHUs BEKTOPOB (ONpeaeneHue, CBONCTBA, MPUIIOKECHHUS )

9 CwmemanHoOe NPOU3BECHUE BEKTOPOB (ONpEesIEHNE, CBOWCTBA, PUIIOKEHUS)

10 TIpsiMas Ha MIIOCKOCTU: BUJIbI YPAaBHEHUU MPSIMON HA MIIOCKOCTH, TOCTPOCHUE MPSAMBIX

11 BzaumHoe pacnosioxeHue npsaMbIX. PaccTosiHre OT TOUKH 10 MPSAMOM Ha INIOCKOCTH

12 Dnnunc (onpeneneHne, KAHOHUYECKOE YpaBHEHHE, CBOMCTBA, IOCTPOCHUE)

13 TunepOosna (onpeneneHue, KAHOHUYECKOE YPAaBHEHHUE, CBOMCTBA, IIOCTPOCHHE)

14 TIlapabona (ompeneneHue, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA, IOCTPOCHUE)

15 Buabl ypaBHeHH TIOCKOCTH. B3auMHOE pacronokeHue mI0CKOCTe B IPOCTPaHCTBE

16 Ilpsmas B mpocTpaHCcTBe. B3ammHOe pacroyio)keHHe NpSIMbIX U IUIOCKOCTH B
IIPOCTPAHCTBE

17 TloBepxHOCTH BTOPOTO mopsaka (0030p)

18 YwucnoBas mMocie10BaTeIbHOCTh U €€ mpeent

19 Tlpenen ¢ynkiuu. TeopeMsl 0 mpesenax.

20 beckoHeuHO Maliible U OeCKOHEYHO Oosbline (YHKIUH, U3 CBOWCTBA U CBSI3b MEXKAY

A WN =

HUMH

21 Apudmernueckue cBoiicTBa npeneios. [1epBoiil U BTOpOIi 3aMeyaTeNbHbIE IPEAEIb

22 HenpepblBHOCTh ()YHKLIMU B TOUKE U Ha OTPE3KE

23 Opnoctoponnue npenensl. Knaccudukaius Touek paspbiBa

24 llonarue IIPOU3BOJHOM. I'eomerpuyecknii CMBICIT IIPOU3BOJHOM.
JuddepenunpyeMocTs GyHKIMH. Y paBHEHHE KacaTeIbHON U HOpMaJU K TpaduKy QyHKIIUU

25 TeopeMbl O MPOU3BOJHON CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKIIUH

26 JluddepenuupoBanue pa3InyHO 3aJaHHBIX (QYHKIHMI

27 uddepennuan pynkuuu. ['eomerpuueckuii cMpica nuddepenuana

28 Teopemsl 0 quddepeHunpyeMbix GyHKIUAX (0030p)

29 IlIpasuno Jlonurans

30 IIpou3BOAHBIEC BBHICIIUX MOPSIIKOB

31 ®opmymna Teinopa

32 Acumnrotsl rpaduka GpyHKINN

33 HccnenoBanue QpyHKIIMH HA SKCTPEMYM

34 W ccnenoBanue GyHKIUU HA BHITYKJIOCTh U BOTHYTOCTb

35 ANTOpUTM MOJHOTO UCCIeN0BaHUs (PYHKIUU

Bomnpocsl qis Ik3amena (2 cemecTp):

1 IIpenen u HeNMpepBHIBHOCTH (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX
2 IlpousBoansie u nuddepeHiuan GyHKIUNT HECKOIbKUX MEPEMEHHBIX
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3 IlpousBoaHas 1o HanpasieHHIO. [ pagueHT

4  DxcrpemyM QYHKIHUH JIBYX MEPEMEHHBIX

5 IlepBooOpa3nas u HeonpeaenaeHHbI nHTEerpai. CBOMCTBa HEOMPEEIEHHOTO HHTErpaia

6 Mertoabl HHTETPUPOBAHUS B HEOIIPEIEICHHOM HHTETpajie

7  WuTerpupoBaHue paroHaTbHBIX (YHKIHI

8 HuTerpupoBanue uppaMoOHaIbHbIX ()YHKIHI

9  HWuterpupoBaHue TPUrOHOMETPHUECKUX (DYHKIIMNA

10 OmnpeneneHHbIN UHTETPAT U €r0 CBOMCTBA

11 Mertoabl BEIUMCIEHNS ONPEECIIEHHOTO UHTErpaja

12 TlpunoxxeHus onpeneaeHHOro HHTEerpaia B AeKapTOBOM cucTeMe KOOpAUHAT

13 IlpunokeHus onpeneseHHOro HHTErpaia B NOJSIPHON CUCTEME KOOPAUHAT

14 HecoOcTBEeHHBIE MHTETPAIIBI

15 JlBOIHOI MHTErpal 1 ero CBOWCTBa

16 3ameHa nepeMEHHBIX B IBOTHOM HMHTErpajie

17 IlpunoxxeHus ABOMHOrO MHTErpaia

18 TpoliHoM UHTETpa U €ro CBOMCTBA

19 3ameHna nepeMeHHBIX B TPOIHOM MHTErpajie

20 IIpunoxxkeHus: TPOMHOTO UHTETpaja

21 KpuBonunelinbsiit uaTerpani I pona

22 KpuponuHeitnbiii unterpain Il pona

23 Yucnosoii paa. Cymma psina. HeoOxoaumelii pu3HaK CXOAUMOCTH psia

24 JlocTaTo4HbIE MPU3HAKU CXOJAUMOCTH YUCIIOBBIX PSJIOB

25 3Hako4epeayromurecs U 3HaKoepeMeHHbIe psbl. Teopema JleiiOauma. AGcooTHAsS 1
YCIIOBHAS CXOAMMOCTH 3HAKOIIEPEMEHHOTO psiaa

26 CreneHHBIC PsAIbI

27 Panel Telnopa u Makiiopena

28 Psn @ypee. Teopema Hupuxie. Psag @ypbe 11 4eTHBIX U HEUETHBIX (DYHKIIHIA

29 Psag @ypbe g nepuouveckux GyHKIuH

30 Psan @ypwe 11t HENEPUOINIESCKUX (PYHKITHI

Bonpocsl qiisa Jxk3amena (3 cemectp):

1 OcHoBuble oHsTHs Teopuu O1Y

2 Teopema CyIIECTBOBaHHMS M €IAWHCTBEHHOCTH pelleHus IudQepeHInaIbHOro
ypaBHeHus. 3anadya Ko, YpaBHeHuUs ¢ pa3eleHHbIMU U pa3eaioIUMUCS IepEMEHHBIMU

3 Opnopoasble uddepeHIraIbHble YpaBHEHUs IEpBOro IMOpsAAKa YPaBHEHUS W
MPUBOJISALINECS K HUM

4 Jluneiinsle nuddepeHnnanbHble ypaBHEHHUS IEPBOTO NMopsaKa. Y paBHeHue bepnymim

5  VYpaBuenus B modaHbIX Auddepenimanax. MeToq HHTETpUPYOIIETro MHOKUTEIS

6 3anauu, npuBojsIIKe K AU depeHInaTbHBIM ypaBHEHUAM 1-ro mopsiika

7  Juddepennuanbuble ypaBHEHUS], JOMYCKAIOLINE TOHMKEHUS TOPSIIKA

8 OpHoponHble JuHEHHble AuddepeHnnanbHble YpaBHEHUS BBICIIUX IOPSIKOB C
MOCTOSIHHBIMU KO3 (PULIEHTaMU

9 HeomHoponusie nuHeWHble auddepeHnnanbHble ypaBHEHHS BBICHIMX TOPSJIKOB C
MOCTOSTHHBIMU KO3( dunimeHTamu. Meros Bapraliiy Mporu3BOJIbHON MOCTOSHHOM

10 HeonmHoponusle nuHelHble auddepeHnnanbHble ypaBHEHHS BBICHIMX TOPSIKOB C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH C TPaBOM YacThIO CIIEUAIBLHOTO BUJIA

11 OpnHopoaHble NHHEHHBIE CUCTeMBbl AU(QEepeHINANbHBIX YpPaBHEHUH C MOCTOSHHBIMU
Koa(duLeHTaMI

12 OcHOBHbIE TOHATUS KOMOMHATOPUKHU. DIIEMEHTHI TEOPUH MHOKECTB

13 OcHoBHbIe npaBuia U GOpMyIIbl KOMOMHATOPUKH

14 OcHOBHbIE TNOHATHUS TEOPHM BEPOATHOCTEH: MCIBITaHUE, COObITHE. BUABI COOBITHIA.
JleticTBus Haa COOBITHSIMU
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15 Knaccuueckoe, CTaTUCTUUECKOE U TEOMETPUUECKOE OIIPEAETICHHS BEPOSITHOCTU

16 TeopeMbl COKEHUS U YMHOKEHUSI BEPOATHOCTEN. Y CIIOBHASI BEPOSITHOCTD

17 CnencrBus TeOpeM CII0KEHUS U YMHOXKEHUS BEPOSITHOCTEN

18 JluckpeTHble W HENpPEPHIBHBIC CIydyallHbIE BEIUYMHBI, MX 3aKOHBI PpaCHpeesICHUs,
(GyHKIMU pacTpeieieHus

19 YucnoBble XapaKTEPUCTHKU JUCKPETHBIX M HENPEPBIBHBIX CIYYalHBIX BEIUYHH.
MOMEHTBI ClTy4aiiHbIX BETUYUH

20 @OyHKUMM CITy4alHBIX BEJIMYUH

21 JIByMepHbI€ Cily4aliHble BEJINYMHBI

22 TloBTopeHue He3aBUCUMBIX UclibiTanuii. Dopmyna bepuynnu. @opmyina Ilyaccona

23 HekoTOpble 3aKOHBI paclpeesieHus CyYaiiHbIX BETUYHH (0030D)

24 JlokanpHasg W MHTErpajibHasi Teopembl MyaBpa-Jlannaca. HauBeposiTHeiee 4ucio
HACTYTUICHHSI COOBITHI

25 3akoH OOJBIIMX YKCENT U LEHTpaJIbHas IpeaesibHas TeopemMa

26 OcCHOBHBIC TOHSTHUSI MATEMAaTUYECKON CTATUCTUKU

27 OueHKd napaMeTpPOB pacHpelesieHrus [0 BBIOOPOYHBIM JIaHHBIM: TOYEYHBIE U
UHTEpBaJIbHbIE

28 BribopouHbIe pacnpeneaeHus

29 IlpoBepka CTaTUCTUYECKUX FMIIOTE3: OCHOBHbIE MOHATHUS

30 IlpoBepka TrHUIMOTE3bl O PAaBEHCTBE TE€HEPAIbHBIX JAUCIEPCHH [BYX HOpPMaibHO
pacnpeneneHHbix coBokynHoctei. Kpurepuit @uiepa-CHenexkopa

31 IlpoBepka THUMOTE3bI O HOPMAJIBLHOM pACIpPEACICHUN TE€HEPAIbHON COBOKYITHOCTH.
Kpurepuii [Tupcona

32 DnemeHTh Teopuu Koppensun. Jlnneiinas perpeccust

33 IIpoBepka rumoTe3sl 0 3HAYMMOCTH BRIOOPOYHOTO K03 PHIIMeHTa KOPPESIUH

8 YueOHo-MeTOAMUYeckoe M uHPOpMANMOHHOe ol0ecneyeHre Y4eOHOM
AUCHMILTHHBI

8.1 OcHoBHas UTEpaTypa

JI1.1 bepman I'. H. COopHMK 3a/a4 Mo Kypcy MaTeMaTHYeCKOro aHayin3a [DJIeKTPOHHBIN
pecypc]: yauebnoe nocobue st By3oB / I'. H. bepman - Cankrt-IlerepOypr: Jlans, 2024 - 492 c.

JI1.2 Kypc maTeMaTHKu A1 TEXHHUECKUX BBICIIMX yueOHbIX 3aBefeHuil [Tekct]: yueOHOE
noco6bue: B 4 4. / nox pen. B. b. Munocuesa; E. A. Ilymxkaps - Cankr-IlerepOypr: Jlans, 2013Y. 1:
Ananutnueckas reomerpus. [Ipenensl u psaapl. PyHKIMM U IPOU3BOJAHBIE. JIMHENHAs U BEKTOpHAs
anredopa: Y. 1: Ananutuueckass reomerpus. Ilpenenst u psiapl. OYHKIUMM M TPOU3BOJHBIE.
Jluneiinas u BexTopHas anredpa / B. I'. 3yOkoB [u 1p.] - 544 c.

JI1.3 Kypc maTemMaTHKu A TEXHHUECKUX BBICIIMX yueOHbIX 3aBefieHuil [Tekct]: yueOHOE
nocobue: B 4 4. / mox pen. B. b. Munocuesa; E. A. [lymkaps - Cankr-IlerepOypr: Jlans, 20134. 2
: OyHKIMY HECKOJIBKUX NepeMeHHbIX. HTerpanbsHoe ucuncnenue. Teopus nomus: Jisixosckuii B. A.
Y. 2 : OyHKIUU HECKOJNBbKUX NepeMeHHbIX. MHTrerpanbHoe ucuucienue. Teopus mons / B. A.
JIsxoBckuii, A. 1. Mapteinenko, B. b. Munocues - 429 c.

JI1.4 Kypc mMaTemMaTHKy AJi1 TEXHUYECKUX BBICHIMX y4eOHBIX 3aBeneHuil [Tekcr]: yueOHOE
nocobue: B 4 4./ mox pen. B. b. Munocnesa; E. A. Ilymkaps - Canxr-IlerepOypr: Jlans, 2013Y. 3:
Huddepenunansupie ypaBHeHUs. Y paBHEHUs MaTeMatndeckoi ¢pusuku. Teopus ontumuzanuu: Y.
3: Iuddepennmanbable ypaBHeHUs. Y paBHEHHU MaTeMaTHueckoil ¢pusuku. Teopus ontumuszanyu /
H. A. bepkos [u ap.] - 514 c.

JI1.5 Kypc maTemMaTHKu Al TEXHUUECKUX BBICIIMX yueOHbIX 3aBefeHuil [Tekcr]: yueOHOE
nocobue: B 4 4./ mox pen. B. b. Munocuera; E. A. [lymxkaps - Cankt-IletepOypr: Jlans, 20134. 4:
Teopuss BeposTHOCTEW M MareMarudeckass craructuka: Y. 4: Teopus BeposTHOcTEH U
MaremaTudeckas cratuctuka [Tekcr] - 304 c.
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JI1.6 COOpHUK WHAMBUAYAIBHBIX 3aJaHUNA MO0 MAaTEMAaTHUKE IJIs TEXHUYECKUX BBICIIHX
yueOHbIX 3aBefeHui [Tekct]: B 2 wactax / A. W. Apxanrensckuii [ 1p.]; mox pen. B. b.
Munocuea, E. A. Ilymkaps - CII6.: Jlams, 20134Y. 2: [QuddepeHunansHbie ypaBHCHHS.
VYpaBHeHuss ~MareMaThyeckod (GU3MKW. 3amaud  onTUMU3anuH. Teopuss BEpOSATHOCTEH W
MaremaTuueckas craructuka [Tekcer] - 320 c.

JI1.7 CoopHUK WHAMBUIAYATbHBIX 3aJaHUN M0 MaTeMAaTHKE JUIsl TEXHUYECKUX BBICIIMX
yueOHbIx 3aBeneHuid [Texcr]: B 2 wactsax / A. W. Apxanrensckuiéi [u np.]; moxa pen. B. b.
MunocnieBa, E. A. Ilymkaps - CII6.: Jlans, 2013Y.1: Ananutuyeckas reomerpus. [Ipenensl u
psnpl. OyHKIUM W TpousBoHble. JIMHeWHas u BekTopHas anrebpa. MuterpupoBanme. Teopus
nois.: Y.1: Ananutudeckas reomerpus. [Ipenenst u panpl. @yHKIuM 1 pou3BoaHbIe. JIuneiiHas u
BeKkTOpHas anredpa. nrerpuposanue. Teopus moist. - 608 c.

8.2 /lonosiHuTeIbHAS JIATEpaTypa

JI2.1 T'openos I'. H. Beiciias matemaruka. [IpakTukym 17 CTYAEHTOB TEXHHUYECKUX U
SKOHOMHUYECKHX CHeIuanbHocTe [DnekrpoHHsid pecypc| / T'opemoB I'. H., T'opmau b. A.,
Hononosa H. JI., EpumoB E. A., [Togknernosa C. B., PoctoBa E. Il. - Cankr-IlerepOypr: Jlans,
2021 - 676 c.

JI2.2 Jlo6koa H. 1. Briciias matematuka Jisi 5SKOHOMUCTOB U MEHEIKEPOB [ DJIEKTPOHHBIN
pecypc] / JlookoBa H. 1., Makcumos 0. /1., XBaroB 0. A. - Cankr-IlerepOypr: Jlanb, 2021 - 520
c.

JI2.3 Kapenuna U. B. DnemMeHTsl KOMOMHATOPHUKHU [DIEKTPOHHBIA pecypc]: MpakTUYecKoe
pykoBoactBo / WM. B. Kapenmna; MunuctepctBo obOpa3zoBanuss u Haykun P®, HanmonambHbIH
uccienoBarenbCckuil saepubiii yausepeurer "MUOU", CeBepckuil TEXHOJIOTUYECKUM WHCTUTYT -
¢unmuan HUAY MUDU (CTU HUAY MUDN) - 2014: U3n-Bo CTU HUAY MUODH, 2014 - 28 c.

8.3 Un¢popmannoHHO-00pa3oBaTe/ibHbIE PeCypcChl

31 http://library.mephi.ru - PacnpeneneHHbIii CBOTHBIA KaTajaor OMOIUOTEK HHCTUTYTOB
HUAY MUOU

32 http://www.ssti.ru/cgi-bin/zgate/zgate? Init+ssti.xml,simple.xsl+rus -  DJIeKTpOHHBIH
karasor oubmmorexku CTU

33 http://www.exponenta.ru — oOpa3oBaTeIbHbII MaTEMaTHYECKUN CalT

34 http://univertv.ru - o0pa3oBaTeNbHBIA BUACONIOPTAT

9 MarepuajibHO-TEXHUYECKOE o0ecnedyeHrue Y4eOHOH TUCHMITUHbI

MatepuanbHO-TEXHUYECKOE oOecrieueHne AUCHMILIMHBI npuBeaeHo Ha caiite CTU HUAY
MU®U https://www.sti.mephi.ru/objects.html

10 YyeOHO-MeTOAMYECKHE PEKOMEHAAIUM /ISl CTY/ICHTOB

CamocrosiTenbHast paboTa CTYAAEHTOB — 3TO MJIaHUpyeMast yueOHasi U BHeay JuTopHas paboTta
CTY/ICHTOB, BBINIOJHsSEMas MO 3a/laHUI0 MPEIoJiaBaTels U MOJ ero METOJMYECKUM PYKOBOJICTBOM,
HO 0€3 ero HermocpeICTBEHHOTO yJacTusl.

Ilenpto camMoCTOSATENFHOW pabOTHl CTYIEHTOB SBISETCS NMPHOOpPETEHHE HOBBIX 3HAHUM,
CHUCTEMAaTH3alusl U 3aKPEIJICHUE IOJTYYEHHBIX TEOPETHUYECKUX 3HAHMM M IPAKTUYECKUX YMEHUUI
CTYZICHTOB.

Jlekuuu. PexoMeHIanuu MO HANMCAHWUIO KOHCIEKTa JIEKIMHA: KPaTKO, IOCIEI0BATEIHLHO
(UKCUPOBaTH OCHOBHBIE MOJIOKEHUS, BBIBOJIBI, (POPMYIUPOBKH, 000OIIEHUS: TOMEYaTh OCHOBHBIE
MBICJIM, BBIACIATH KIIIOYEBBIC CJIOBA, TCPMHUHBI. HpOBepKa TEPMHHOB, MIOHATHH C IIOMOIIBIO
SHIMKIIONIENH, CIOBapei, CIpPaBOYHHKOB C BBIINHCHIBAHMEM TOJKOBaHMH B TETpajb (Te3aypyc).
O6o3HaueHue BOIPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TOUCK OTBETOB B
pekoMeHayeMoil snureparype. Ecim camocTosITeIbHO HE yaaercs pa3oOparbCsi B MaTepuale,
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HE00X0auMo c(opMyTupoOBaTH BOMPOC W 3a1aTh MPENOJABATENII0 HAa CIEAYIOUIEM 3aHATHU WIIH
KOHCYJIbTAIIUH.

IIpakTnyeckune 3aHATHA. [ NOArOTOBKM K IPaKTUYECKOMY 3aHATUIO, HEOOXOIMMO
MOBTOPUTH TEOPETHUECKUN MaTepuall Mo TeMe C HCIOJIb30BAaHUEM JIEKIMI M PEKOMEHIyeMOil
JUTEPATYPBHI.

Ha 3ansTun xenarenbHO UMETh KOHCIIEKT JICKITUH (MK YYeOHHK, yaeOHOE TOCOOHE), YTOOBI
CaMOCTOSITEJIbHO WJIM C COKYPCHMKaMHU M IPENO0JIaBaTE]IeM COPUEHTHUPOBATHCA HAa KAXKIAYIO TEMY
pelaeMoii 3a1a4m, MOCTaBICHHON NPOOIEMBI U TIP.

IIpu pewennu 3anay:

1) Hy’)kHO O0OCHOBATh KaXJbIil ATam pPELIECHHUS, UCXOJS W3 TEOPETHUECKUX IMOJIOKEHUMN
JUCHUIUIMHBL. ECIM CTyA€HT BUJIUT HECKOJIBKO IyTEW pEIIeHHs, TO OH JOJDKEH CpPaBHUTh UX U
BBIOPATh U3 HUX CaMbIi JTYUIIIH;

2) pelieHus 3a/1a4 ¥ IPUMEPOB CIEAyeT M3jaraTh NOAPOOHO, BHIYMCICHUS pacroiararb B
CTPOTOM MHOPSAKE, OTACIsAS BCIIOMOTraTelIbHbIE BHIYUCIECHUS! OT OCHOBHBIX;

3) pucyHku (rpaduKu) MOXHO BBIMOJHATH OT PYKH, HO aKKYpaTHO U B COOTBETCTBUH C
JAHHBIMU YCTIOBUSIMH;

4) peuieHue KaxaoW 3a1a4yu JO0JKHO JOBOAMTHCSA 10 OTBETA, TPeOYEMOIo yCIOBHEM, U IO
BO3MOXXHOCTH B 00IIeM BUIE C BbIBOJOM (opmynbl. [lonydeHHBI OTBET clieAyeT MpOBEPSTh
croco6aMH, BBITEKAIOUIMMU U3 CYIIECTBA JAHHOU 3aJ1auH.

[Ipy 06CyX/I€HUH OCHOBHBIX TOJIOKEHUN M BBIBOJIOB, OOBSICHEHHH SBICHUN U (PAKTOB,
OTBETA Ha IIOCTABJICHHBIE BOIPOCHI:

1) BeIpabaThIBAlOTCS yMEHHUST U HABBIKM HCIOJNb30BaTh MPUOOPETEHHbIE 3HAHHS U
Pa3IMYHOIO poja AesTEIbHOCTH;

2) BBICTYIUICHHE JIOJKHO CTPOUTHCS CBOOOIHO, YOEAMTENHbHO M apryMEHTHPOBAHHO U HE
JIOJIKHO CBOJMTHCSI K MPOCTOMY BOCIPOU3BENCHUIO TEKCTAa, HE JIOMYCKAETCS M IPOCTOE YTEHHE
KoHcrekTa. Heo6xoa1mo, 4ToObI BHICTYIAIOIIUIN MPOSBIIT COOCTBEHHOE OTHOLIEHHE K TOMY, O YeM
OH TOBOPUT, BBICKa3blBaJl CBOE JMYHOE MHEHHUE, MIOHMMaHuE, OOOCHOBBIBAJI €r0 U MOI CHAENIaTh
MIPaBUJIbHBIE BBIBOJIBI U3 CKa3zaHHOTO. [Ipu 3TOM CTYIeHT MOXKeT oOpaliarbes K 3alucsiM KOHCIIEKTa
U JICKIWH, HETMOCPEACTBEHHO K TIEPBOMCTOYHHMKAM, HCIIONB30BaTh (PAKTBl W HaOIrOAEHUS
COBPEMEHHOM >KU3HU U T. 1.

JlaGopaTopubie padoTthl. [ToaroroBka k JabopaTopHoil paboTe BKIIOYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKI[Mi, PEKOMEHIYEMOI JMTEepaTypol, IOATOTOBKY OTBETOB K KOHTPOJIBHBIM
BOIPOCaM JUIsl I0MyCKa K BBIITOJIHEHHUIO J1a00paTOpHOI paboThl, HATMCAaHUE OTYETA.

JIaGopartopHble 3aHATHS MPOBOJATCS B Jaboparopusx MHboOpMalmoOHHO-BEIUYHUCIUTEILHOTO
LEHTpA.

[Ipexxne yeM HayaTh 3aHATHS B JAHHON NTaOOPATOpPHH CTYAEHT 3HAKOMHTCS C MpaBUIAMU
TEXHUKH O€30TaCHOCTH, O YeM pachuchiBaeTcsi B >xypHaie. B mabopatopusx MBI 3anpemaercs
HaXOJUThCS B BEpXHEH onexe. 3anpemaercs KjIacTb Ha pabounii CTOJI CYMKH, MAaKEThl, IANKU U
JIpyrue NmocTopoHHUE mnpeaMerbl. CTyAeHT NpHUCTyNaeT K BBIIOJHEHHUIO JIAOOpaTOpHOH paboThI
TOJILKO ITOCJIE 03HAKOMJIEHHSI C ONTMCAaHHEM Pa0OThI U MOATOTOBKHU K HEH.

IIpome:xyTouHast arrectanms. /(711 HOATOTOBKY K MPOMEXYTOYHOM aTTECTALUN CTYIEHTY
HE00X0MMO MpopaboTaTh KOHCHIEKTHl JIEKIMOHHBIX M TPAKTHUECKUX 3aHATHUH, MOJATOTOBUTH
OTBETHl K BOIpPOCaM, BBIHOCUMBIM Ha MPOMEXKYTOUHYIO AaTTECTAalMi0, MPU HEOOXOIUMOCTU
BOCIIOJIb30BaThCSl PEKOMEHIyEMOI JINTEPATYPOH.

11 YueOHO-MeTOAMYECKHE PEKOMEHIAIMHU ISl IIpernoaaBarTeJiei

Ha nexunoHHBIX, MPaKTHYECKUX, TA0OOPATOPHBIX 3aHATUSX CTYJIEHTaM COOOIIAl0TCsI HOBBIC
CBEJICHMSI, CUCTEMaTU3UPYeTCs U 00001aeTCsl HAKOTICHHBIH 3amac 3HaHUH, POpMHUPYIOTCS Ha 3TOI
OCHOBE TIO3HAaBaTelIbHBIE U TpodeccuoHambHbIe HWHTEpechl. lIpemomaBarenb, MPOBOAS 3aHSITHS,
JIOJKEH CTPEMHUTHCS YBJIEUb CTYJIEHTOB, aKTUBHO BO3JIEHCTBOBATh HA X 3MOLIMH, BBI3BATh UHTEPEC
K Y4eOHOMY IIPEIMETY, CTPEMJICHHE ITOCTOSHHO MOTOTHATH 3HAHMUSI.

26



CamocTtosTenpHas paboTa CTYACHTOB MO0 JaHHOMY KypCy
— IIpopaboTka JIeKIIMOHHOTO MaTepHana
— IloaroroBka k 3K3amMeHy
— IloaroroBka Kk MpakKTUYECKUM 3aHSATUSM, CEMUHApaM
— CamocrosATenbHOe U3Y4eHHE TeM (BOIIPOCOB) TEOPETHUECKOM YaCTH Kypca
— TloaroroBka Kk KOHTPOJIBHBIM pabOTaM
— BrpinonHeHrne HHAUBUIYaIbHbBIX 3aJIaHUI
— Tloxarororka k 1a60paTOpPHBEIM paboTamM
— OdopmieHue oTueTOB 10 JJA0OPATOPHBIM paboTaM
— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOJIIO: Dk3aMeH (1 cemectp)

B teuenue 1 cemectpa oCymiecTBIACTCS KOHTPOJIb 3HAHUM CTYJEHTOB: CM. pa3zen S.1.

[To pe3ymbraTaM aTTECTAIIMOHHBIX MEPOMNPUATHH (QOPMUPYETCS TOMYCK CTyIeHTa K
UTOTOBOMY KOHTPOJIO — Ok3aMeHy o auciumuinHe. CTyaeHT Ha DK3aMeHe JOJDKeH IO0Kas3aTh
3HaHUE MPOrPaMMHOIO Marepuasga, HCUEpIIBIBAIOINIE, IOCIEAOBATEIbHO, YETKO W JIOTUYECKH
CTPOMHO ero u3jaraTh, yMETb TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKOW, MCIOJB30BATh B OTBETE
MaTtepual peKOMEH1yeMOU JIUTepaTyphI.

— TloxaroroBka K MPOMEKYTOYHOMY KOHTPOJIIO: DK3aMeH (2 cemecTp)

B Teuenue 2 cemMecTpa OCyIIECTBISAETCA KOHTPOJIb 3HAHUM CTY/IEHTOB: CM. pa3zen 5.1.

[To pe3ympraTaM aTTECTAIIMOHHBIX MEPONPUATHNH (QOPMUPYETCS TOMYCK CTyISHTa K
UTOTOBOMY KOHTPOJIO — ODk3aMeHy o guciuminHe. CTyAeHT Ha DK3aMeHe JOJKeH IMOKas3aTh
3HAHUE MPOTrPaMMHOIO MaTepuasga, HCUEPIIBIBAIOINIE, IOCIEA0BATEIbHO, YETKO W JIOTUYECKH
CTPOMHO ero u3jaraTh, yMETb TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKOW, MCIOJB30BATh B OTBETE
MaTepuall PEKOMEHIYEMOM JTUTEPATYPHI.

— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOJIO: DK3aMeH (3 cemectp)

B Teuenue 3 cemMecTpa OCylIECTBISAETCS KOHTPOJIb 3HAHUM CTYIEHTOB: CM. pa3zen 5.1.

[To pe3ymbraTaM aTTECTAIIMOHHBIX MEPONPUATHH (QOPMUPYETCS TOMYCK CTyISHTa K
UTOTOBOMY KOHTPOJIO — Dk3aMeHy mo gucuuminHe. CTyAeHT Ha DK3aMeHe JOJKeH IMOKasaTh
3HAHUE MPOTrPaMMHOIO MaTepuasga, HCYEPIIBIBAIONIC, IOCIEAOBATEIbHO, YETKO W JIOTUYECKH
CTPOMHO ero u3jaraTh, yMeTb TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKOW, MCIOJB30BATh B OTBETE
MaTepHuall PEKOMEHYEMOM JTUTEPATYPHI.

skksk

ABtop(bl): H.A. MenpHuKOBa
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