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PaGouag mporpamma cocrasieHa Ha ocHoBe @T'OC BO - GakamaBpHar 110 HallpaBIIEHUEO

noaroTopkH 13.03.02 DnekTposHepreTHKa M 3IeKTPOTeXHIKa (TIpHKa3 MHHOGpHayKH Poccry o1
28.02.20181. Ne 144)

Pa6ouad nporpamma paccMOTpeHa H 0f00peHa Ha 3acefaHni Kadeqpbl MeTammypruu 1
CTaHIapTH3aLMH
02.02.2024, mpotoxon Ne 5

3aB. kadenpoit AQAA» (7\ M.IO. Ycanos
—_— \

PaGouad mporpaMma og00peHa MeTOANYECKOH KoMiccHer DHman B I. bemopelk
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PaGouag mporpamma cocTapIeHa: bt P /
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PerieHseHT:

=
Hauampank [P0 AO «BMK» , i J.0. TepTHIYHbIH



JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

IlensMu  OCBOEGHUS JAUCUMIUIMHBI «MaremaTuka» SBIAIOTCA: (OPMHPOBAHUE Y
o0yyaromuxcst OOMIEKYJIbTYPHOH KOMIIETCHLMH, BKJIIOYAIONICH O3HAKOMIIEHHE OakalaBpoOB C
OCHOBHBIMHM MaTeMaTU-YECKUMH OHATUSMH, BOCIIUTAHUE BBICOKON MaTEMAaTUYECKOH KYJIbTYpHI,
Oasupyrmolieiics Ha HCIOJIb-30BAHUM OCHOBHBIX 3aKOHOB MaT€MaTHKH B IMPO(ecCHOHAIbHON
NEeSITeIbHOCTH, IPHUBUTUE HABBIKOB COBPEMEHHBIX BHJIOB MAaTE€MaTHYECKOI'O MBILIUICHUS,
UCIIOJIb30BAaHUE MAaTEMATHUUYECKUX METOJOB M OC-HOB MAaTEMaTHYECKOIO MOJEIMPOBAHUS B
IPAaKTUYECKON JesTelNbHOCTH, BbIpaboTKa y OakanaBpoB YMEHMs MPOBOAUTH MaTEeMaTUYECKUH
aHAJIN3 IPUKIIAIHBIX 337a4 U OBJIAJIEHUE OCHOBHBIMU aHAJIUTH-KO-T€OMETPUUYECKUMHU METOIaMU
UCCIICIOBaHMSI TAKKX 3a]1a4.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI NporpaMMal

Jucuummaa MaTtematuka BXOIUT B 00S3aTENbHYIO YacTh Y4eOHOro IUTaHa
00pa3oBaTesbHOI TPOrPaMMBI.

Jnst  u3ydeHUs  JUCHUIUIMHBI  HEOOXOAUMBI  3HaHUS  (YMEHHUS,  BIAJCHUsN),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Jucuumnnuna b1.014 MartemaTrka BXxoaut B 6a30BYyI0 4acTh 610ka 1 oOpa3oBarenbHON
MPO-TPaMMBI.

OcBoeHue JaHHON AUCIUIUIMHBI IPEAOJIAraeT, YTO B PE3YJIbTATe U3YUYECHHS IIKOJIBHOTO
Kypca MaTeMaTHKU OOYyYarouiicss UMeeT chopMUpPOBAHHOE MIPEIICTABICHHE O MATEMAaTHKE KaK
YHHUBEP-CAIbHOM $I3bIKE HAYKH, 00 MJIeAX M METOJaX MAaTeMaTHUKH, BIaJeeT MaTeMaTHUeCKUMU
3HAHUSIMU M YMEHHUSIMH, COOTBETCTBYIOIIUMHU DenepaibHOMYy KOMIOHEHTY TOCYAapCTBEHHOTO
cTaHaapTa oo1iero oOpa3oBaHusl, UMEET Pa3BUTOE JIOTHUECKOE MBIILIEHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMHUYECKOUN KYJIBTYPHI.

3HaHus (YMEHMs, BIQJCHUs), MTOJIyY€HHbIE NIPU U3yYEHUU JAHHON JAMCLUUIUIMHBI OyAyT
HEOOXOUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

TeopeTnueckas MmexaHuka

[IpukiiagHas MexaHuka

Xumus

Anre0pa JIOTUKHA U OCHOBBI AUCKPETHOIN TEXHUKU

MaremaTuueckoe MOJETUPOBAHUE

TeopeTnueckne OCHOBBI JEKTPOTEXHUKHU

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHUs AUCUMILIUHBI (MOayIst) «MaTemaTukay o0yJaronuiicst J0KeH
001agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-3 CriocoOeH MpUMEHSTh COOTBETCTBYIONINI (DHU3UKO-MAaTEeMAaTHIECKUAN amnmapar, METOIbI
aHaIM3a U MOJEIMPOBAHMS, TEOPETHYECKOIO M DSKCIIEPUMEHTAIBHOIO MCCIENOBAaHUSA IpU
pelieHnu npodeccuoHalbHbIX 3a7au

OIIK-3..1 Hcnonp3yer MeToapl aHamu3a M MOJCIMPOBAHUA TPU  PELICHUU
npodeccnoHaNbHbIX  33/a4, MOJEIMPOBAHUU U  MPOEKTHPOBAHUU
9HEPrOCUCTEM

OIIK-3..2 CriocobeH TNPHUMEHSATh COOTBETCTBYIOIIMH  (DPHU3MKO-MaTeMaTHUYECKHil
ammapar MpH TEOPETHYECKOM U OKCIIEPHUMEHTAIILHOM HCCIICOBaHUHN B
PELICHUH 33/1a4 YHEProcOepeKeHUs




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyA0eMKOCTh AUCIUIUIMHBI cocTaBiseT 15 3auetHbix enuuun 540 akana. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 291 akaj. 4acos:
— aynutopHas — 281 akaj. 4acos;
— BHeaynutopHas — 10 aka. yacos;
— caMocTosiTenbHas padbora — 177,6 akas. 4acos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

d)opMa aTTecTaluu - 3K3aMCH, 3a4€T C OHCHKOI;'I

AynuropHas
KOHTaKTHas paborta
(B akaj. yacax)

®dopma TeKyIero
Bug KOHTPOJIS
CaMOCTOSATENbHON | yCIIeBaeMOCTH U
paboThI IPOMEKYTOUHON
aTTeCTalnH

Kon
KOMIIETEHLINN

Pasznen/ tema
JIHACLUATIIIUHEL

Cemectp

1a0. | mpaxT.
3aH. | 3aH.

pabora cTymeHTa

Jlexk.

CaMocTosTenbpHas

1. JluneiiHas ®  BEKTOpHas
anredpa

1.1 - Marpumpl, H©X
pazHoBUAHOCTH. JleWcTBus
HaJl MaTpULIAMH: PABEHCTBO
MaTpHil, CIIOKEHHE,
YMHOXKEHHE Ha  YHUCIIO,
YMHOKEHHE MaTpHIl.
IIpeobpa3oBanue Marpuil:
TPaHCIOHUPOBAHUE,
3JIeMEHTapHbIE
npeoOpa3oBaHMs MaTPHII. - Tunogoit pacuer
- Onpenenurensd Nel «Marpwurst
KBaJIpaTHON MAaTpPHIBI, €ro Onpenenu-Teny. 3amura TP Nel: OMNK-3.1
CBOWCTBA. Ob6pamenue| 1 6 8 6 CucreMsl JIHHEH- YCTHBIH OIpOC, OHK-3. 2’
MaTpull. PaHr MaTpuiib!. HBIX TECTHPOBaHHE '
-Cuctemsl JIMHENHBIX anredpande "CKUX
ypaBHEHUW.  MaTpuuHbII YpaBHEHUI».
crnoco0 penteHus. Gopmyisl
Kpamepa. VYcnosus
COBMECTHMOCTH  CHCTEMBI
JIMHEUHBIX YpaBHEHUU.
OnHopoHbIe CHCTEMBI.
Meron Taycca. Cucremsr
yYpaBHEHHUH IIpU pacuére
3IEKTPUYECKHUX neneu
METOI0M KOHTYPHBIX TOKOB.




1.2 4. Teomerpuueckuii
BekTop. JluHeliHble ore-
palMu HaJ BEKTOPAaMH, HX

CBOMCTBA. JIuneiinoe
BEKTOPHOE) MPOCTPAHCTBO.
( PHOE) MPOCTp Brmonnenue
basuc  peampHOrO  TpO-
HMHIUBU- -IIpoBepka
CTPaHCTBA. Hexaprosa JIyaJbHOTO HMHIUBUIYaILHBIX
cucrema koopauHar. IIpo- Y yat OIlK-3.1,
. 4 6 4 JIOMAIITHETO 3aaHHi,
creime 3a]a4H, N OIIK-3.2
3aganus W13 Nel | -MToroBelii TecT mo
peliaeMbie METO0M
«Bex—TopHas paznenyl
KOOp/JIMHAT.
N anredpa»
5. HenuHeliHble omnepanuu
HaJl BEKTOpaMHU: CKaJISIpHOE,
BEKTOPHOE, CMeEIIaHHOE
MIPOM3BEJICHHE, ux
CBOMCTBA.
Hroro no paszueny 10 14 10
2. AHanmTH4eckas reoMeTpus
2.1 - e 3a71a49u
AQHAJIUTUYECKOH TeOMETPHU.
VYpasuenne JIUHUUT u
MOBEPXHOCTH Kak - [ToaroroBka k
YpaBHEHHS KOH-TPOJIGHOM
reOMETPUYECKOTO MecTa pa—06ote u
TOYEK. BeImotHeHHE AKP Mposepka
- VYpaBHeHue mnpsMoOil Ha Nel posepka OIIK-3.1,
4 8 6 KOHTPOJILHOM
IJIOCKOCTH. «AHanmuTu4ecKas OIIK-3.2
. pabotsr AKPNel
-VYpaBHeHUsI  mpsMOH U TEO-METPHUSD».
IJIOCKOCTH B Tpo- - [ToaroroBka k
CTpaHCTBE. CMmeranneie MIPAKTUYECKAM
3amaun. llpunoxxeHus Ha 3aHATHUSAM.
npumepe JIUHEAPU3ALUH
XapaKTePUCTUK  HaMarHu-
YHUBaHMUS.
2.2 - Kpusble BTOPOro
MOpS/IKA: OKPY>KHOCTb,
SJUTHTIC, rurnepOoa,
mapabojia, X ypaBHEHHUS U
P ’ M N NunuBuayansHoe
reoMeTpH-4eCKUE CBOICTBA.
JTO-MaIllHee
- YpaBHeHHE TOBEPXHOCTH - [Iposepka
3a—paHue Ne2
KakK ypaBHCHI/IC TreoOMeT- I/IH[[I/IBI/I[lyaIIbeIX
«KpuBsie BTOporo .
pUYECKOTO MecTa TOYeK. 3agaruii I3 No2. OIIK-3.1,
4 4 7,2 MO-PSAKA M
IToBepxHoctu BTOPOT'O - Utorosslii Tect OIlK-3.2
MTOPSIKA: DIUTMIICOY, 1o paszeny 1.
P 7 CaMOCTOSITENHHO P /:V[ Y
runepOoIon, napadbonounn, e H3VUCHHE - YcTHBIi onpoc.
koHyc. MccrnemoBanne wux yHer
y4e0—HO 1H-
(hOpMBI METOIOM cede-HUsL.
TepaTypsl
IunuuapryecKue
MOBEPXHOCTH.
TToBepXHOCTH BpalllCHHS.
Wroro no pazaeny 8 12 13,2
3. Benenne B MareMaTHYECKHi
aHanus. [Ipenesnsl
3.1 KoMmIulekcHBIE dYHCa. -Beinonnenune
Anredpanueckast WHIUBH-
1] I/IFOI—II)OMCT qu’cxaﬂ IyalbHBIX “Ilposepra
P P ’ Y HWHJIMBUYaJIbHBIX OIIK-3.1,
MoKasaresibHast POPMbI KOM- 2 3 JIOMAaITHUX .
N momaniHux 3agaauii|  OIIK-3.2
MIJIEKCHOTO qyucna. 3agaruii: I3 Ne3 W3 Ne3
JIeHCTBYSI ¢ KOMILIEKCHBIMU «KoM—TuIeKcHBIE -
YHCIaMHU. YHUC-JIay.




3.2 - DueMeHTBl Teopuu

MHOXECTB u Ma-
TEMaTH4YEeCKOH JIOTUKH.
- Yucnossle
10CJIE/I0BAaTEIbHOCTH.
[Ipenen YHUCIIOBOU
10CJIE/I0BAaTEIbHOCTH. -Brinonuenue
- DyHKIUA. Cr1oco0bI N3 Ne4
3amanusg  ¢yHkuun.  Oc- «BBenenue B
HOBHBIE  XapaKTEPHCTUKU MaTeMaTHYeCKUH
GbyHKIMY. OoOpatHas ananus. [Ipenen u
GbyHKIHS. CrnoxHas HeNpepbIBHOCTh
(dyHKIMA. DIeMEeHTapHbIe U (yHKIINY.
HedJIEMEHTap "HbIe - [ToaroroBka k -IIpoBepka
(hyHKUIMU. 8 8 KOHTPOJIBHON HWHIUBUIYaJIbHBIX OIIK-3.1,
- [Ipenen ¢GyHKIMU B TOUKE, padotre AKP Ne2 | 3amanuit U3 Ne4. OIlK-3.2
B 0ECKOHEYHO-CTH. «IIpenen -YcTHBIH onpoc.
beckoneuno MaJble GbyHKIHN.
(GyHKIMM B TOYKe, UX HenpepsiBHOCTH
cBoiicTBa. Teopema o cBsi3u GbyHKIAN.
¢ynkiuu, e€ mnpenena U -
0EeCKOHEYHO MaJou. CamocrosTensHoe
- IIpenen CYMMBI, u3ydeHue yueOHon
MIPOM3BEJICHNs, YacTHOTO. JIM- TepaTyphl.
Beckoneuno Oonbiue, WX
CBi3b C OECKOHEYHO Ma-
JIBIMH. CpaBHeHUe
OEeCKOHEYHO MaJbIX.
Ilepssrii i BTOpOH
3aMeyaTeNbHbIH Mpeielibl
-Brimonuenne
N3 Ned
«BBenenne B
MaTeMaTHYeCKU
3.3 - HenpepsiBHOCTH ananus. [Ipenen u
(hyHKINHU B TOUKE. HENPEePBIBHOCTH
Knaccudukanms TOUEK dyHKIAN. -IIpoBepka
pa3psriBa. CaoiicTBa - [loaroroBka k | MHAUBUAYATIBHBIX
(hyHKIUH, HETIPEPHIBHBIX Ha KOHTPOJIBHOMN 3amanuit 13 Ne4. OINK-3.1
OTpe3Ke: OTPaHMYEHHOCTb, 4 4 pabote u -IIpoBepka OHK-S. 2’
CYILLECTBOBAHKE BeinosHeHne AKP KOHTPOJIbHOM '
HaMOOJIBIIIETO u No2 «IlIpenen paboter AKPNe2.
HAaUMEHBILIET0  3HAYEHUH. (hyHKUINU. -YcTHBIH ompoc.
CymecTBoBaHue HenpepsiBHOCTH
MPOMEXYTOYHBIX 3HAUCHHH. yHKIHNY.
CaMocrosTensHoe
u3ydeHue y4eOHOH
JIH- TEPaTyphl.
Wroro no pazneny 14 15

4., Juddepennmansaoe
ucuuciieHne (QYHKIUM  OJIHOU

MIEPEMEHHOI




4.1 - ITpousBoaHas
¢GyHKIMH, €€ CMBICI B pas-
JIMYHBIX 3a/1a4ax.
OCHOBHEIE CBOlicTBa
MIPOU3BOI-HOM.

- Juddepennuan GpyHxuum, - Beimonnenne

ero TeoMeTpHrUe-CKUi WHH-

CMBICIL. Jluneapuzanus BU1yaJbHOTO

¢ynkmun.  [Ipumene-Hue JoManI-Hero

nonHoro Juddepernuana k 3aganus M3 Ne5

PUOITKEH "HBIM «IIpo—m3BoaHas -IIpoBepka

BBIYUCIICHUSAM. (GyHK-1IMM OTHOM | MHIMBUIYaJIbHBIX

- IIpousBoaHas CIOXHON U nepe-MeHHOM». | 3amanuid I3 Ne5. OIlK-3.1,

. 5 8 6

oOparHoi ¢GyHK-1IMN. - [ToaroroBka k -IIpoBepka OIIK-3.2

WNuBapuantHOCTD KOH-TPOJIGHOM KOHTPOJIBHOM

mupdepennuana.  Judde- pa—6ote u paboTsr AKPNe3.

pCHLUpOBaHUE  (PYHKIHH, BeimonHeane AKP

3a/laHHOM napaMmeTpuye- Ne3

ckd. HesBHO 3amaHHbIe «[IpomnsBomHas

¢yukuy, ux quddepeHnu- (byHK-1IUM OJTHOM

poBaHme. MepeMeH-HOW».

Jlorapugmunueckoe

muddepeHIupoBaHue.

- [IpousBoaHsIe u

mu(depeHInanbl  BBICIIUX

HOPSIKOB.

4.2 - OCHOBHBIE TEOPEMBI

MaTeMaTHYe "CKOr0 aHaJIh3a

(TeopeMsl Posns,

Jla—rpamxa, Komm).

IIpasuno Jlonurans.

- VYcnoBue MOHOTOHHOCTH - Beimosinenne

¢byHKIMY. OKcTpeMyM Tunosoro pacuera

¢byHKIMY. OTbIcKaHue Ne2

HanOOJIBILIETO u «HccnenoBanne

HaUMEHBILIETO 3Ha4YeHUI byHKIMH 1

(dhyHKINY, MMOCTPOCHHE 3amuta TPNe2: OMNK-3.1

muddepeHupyemoit Ha 5 6 6 rpadukoB» u YCTHBIH oIpoc, OHK-3. 2’

OTpe3Ke. MIOJTOTOBKA K TECTUPOBaHHE.

- HUccnenosanue 3aluTe.

BBITYKJIOCTH rpadurka -

¢yukiuu. Touku neperuda. CaMocCTOoATenbHOE

ACUMITOTEHI rpaduka u3ydeHune yaeOHon

¢byHKIMY. IToctpoenue JUTEPATypBI.

rpaduka QyHKIHH.

- IIpubmxeHHoe pelieHue

ypaBHeHui.  Ort-neneHue

KOpHE#l ypaBHeHMs. Merton

XOpJ ¥ Kaca-TeJIbHbIX.

Wroro no pazaeny 10 14 12

5. Ok3ameH 1 cemectp

5.1 IToAroToBKa K 9K3aMeHy OIK-3.1,
OIIK-3.2

Hroro mo pazaeny

Hroro 3a cemectp 36 54 50,2 9K3aMeH

6. KoMIuiekcHBIE uncia




6.1 KowmmnexcHe
Anrebpaudeckas,
TPUTOHOMETPHIECKas,
HOKa3aTeNbHas (opMsI
KOMIIIIEKCHOTO qHCTIa.
JleHcTBUS ¢ KOMILIEKCHBIMU

qucia.

4 8
yuciaamu. BosBenenue B
CTEIEHb, U3BICUEHHE KOPHS
U3 KOMIUIEKCHBIX YHCEI.
N306pakeHue
KOMIUIEKCHOTO ~4HCla Ha
KOMIUIEKCHOM INIOCKOCTH
HUroro no pazaeny 4 8
7. UHrerpanpHOE HCUYHUCICHHE
(YHKIMU OJHOHU NepeMEHHO
7.1 - IlepoobOpa3Has.
Heonpenenénnslii uHTErpan
o - Beimonnenne
U €ro CBOWCTBa. MeTozbl
UHIUBUAYAIBHOT O
MHTETPUPOBAHUS:
HENOCPEACTBEHHOE, 3aMeHa JIOMAIIHEro
N ’ samanus M]3 Ne6
MIepeMeHHOH,
«Heonpenemnenusr
UHTETpUPOBaHUE o N
i uHTErpaI».
YacTsIM. -IIpoBepka
- [lonroroBka
- Hnrerpuposanue . WHUBUAAYaTbHBIX
N KOHTPOJIbHOM .
MPOCTEHIIINX 3amanuii M]3 Ne6. OIIK-3.1,
. 8 14 10,2 pabote u
paIMOHATBHBIX npooei, -IIpoBepka OIIK-3.2
. BeinonHenne AKP .
panroHaIbHBIX npobeit. KOHTPOJILHOU
Neq
Hekoropele cBenenus u3 pabotsr AKPNe4.
o «HeonpeneneHHb
BEICIIIEH anreOphl. N
it uHTETrpaI».
-MHTerpupoBanue
BBIPQXKEHHUH, COAEpMKAIINX
CaMOCTOSITEEHOE
TPUTOHOMETPHYECKHUE .
u3ydeHue yueOHoun
¢byHKIMY.
JUTEPATYPBI.
-NuTerpupoBanne
HEKOTOPBIX Upparmo-
7.2 OnpenenéHHbIi
UHTETpaJl.
- 3agaud, TpUBOAAIINE K
MOHATHIO  ONpEAENEHHBIN
uHTerpan.  OmpenencHue,
ero cBoiictBa. Teopema - Brimonnenune
cymectBoBaHus. MHTETpan Tunosoro pacuera
C TepeMEeHHBIM BEPXHUM Ne3
IpeseIiom, ¢dopmyna «OnpeneneHHbIi
Herorona-JleitOuuna. HHTETpA» | 3amura TP Ne3: OMNK-3.1
- MeTozab! MHTErpUPOBaHHU. 6 10 111 HOJTOTOBKA K YCTHBIH OIpoc, OIIK 3' 2’
- Teomerpuueckue u 3aIure. TECTUPOBaHHE. '
MEXaHUUECKHE IPHII0KEHHS -
OIIpEeACEHHOTO UHTETpaa. CamocTosTenbHOe
- [Tpubmmxennoe u3ydeHue yaeOHoun
BBIYHCIICHHE  OIpPE/ENICH- JIUTEPATYPBI.
HBIX MHTErpajgoB. Meron
MPSMOYTOJIBHUKOB. MeTox
Tpaneuuid. Meron mapaboi.
-HecoGcTBeHHbIE
MHTETPAIBL.
Wroro no pazneny 14 24 21,3

8. DOyHKIMN
ePEMEHHBIX

HCCKOJIBKHX




8.1 OyHKIMHM HECKOIbKUX
nepemennbix (OHII).
-Onpenenenue
OKPECTHOCTH TOYKH,
oblacTH  HAa  IUIOCKOCTH.
Onpenesnenue GbyHKIIU
HECKOJIbKHX TEPEMEHHBIX.
CxkamsipHoe mone. Jluanu u
MOBEPXHOCTH YPOBHSI.

- [onstue npenena
(hyHKINHU JIBYX
TCPCMCHHBIX. - Brmmonnenne
HETpephIBHOCTh  (pyHLIUHU Tunosoro pacuera
JBYX HEPEMEHHBIX. Nod «DyHKiHM
~Hactisre MPOHSBOIIHEIC, HX HECKOJIBKUX 3amura TP Ne4:
TEOMETPHUYE-CKAH  CMBICIL. 8 10 e . OIIK-3.1,
PEMEHHBIX». YCTHBIH OIpoc,
IMonnoe IpUpaIIeHue, i TecTHpOBaHIC., OIIK-3.2
NI A bepenman CamocTosTenbHoe
OHII. I'eomerpuyeckuit o
u3ydeHue yueOHon
CMBICTT HIOJIHOTO
dpbepenmmana, JUTEPATYPEI.
IIpumenenne TIOJIHOTO
nmudde-peHiaia K
IpUOIKEHHBIM
BBIYHCIICHUSM.
- HubdepennupoBanue
CIIO’KHOU u HesIBHOM
(hyHKINHU HECKOJIbKHUX
MePEeMEHHBIX.
-HacTHBle NPOU3BOAHBIE U
nojHbie  TudQe-peHIrab
BBICILIUX IOPSIIKOB.
-Brimonuenne
8.2 - JlokanbHblit Tunosoro pacuera
3KCTpeMyM (YHKIHH JABYX Ne4 "Dynakun
He-pPEMEHHBIX. HECKOJIbKUX
Heobxonnmoe u nepeMeHHbIX" (TIp Samra TP Ned:
JIOCTaTOYHOE YCIIOBHS 6 6 OJI0JDKEHHE) U yeTHbii OMpoc OIIK-3.1,
3KCTpeMyMapyHKIUH JABYX MOJITOTOBKA K TeCTHpOBaHI/Ie’ OIlK-3.2
nepeMeHHbIX. Hanbomnbuiee 3aluTe. ’
U HauMEHbIlee 3HA4YEHHE -
GyHKIMH B 3aMKHYTOH CamocTrosTenpHoe
obactu. u3ydeHue yueOHoun
JUTEPATYPBI.
-Brimonnenne
8.3 Ilpumenenue GyHKIUIA TIANTZ%%(;/}?SEEEM
HECKOJBKHX MEPEMEHHBIX. HECKOMBKIX
-YpaBHeHHE  KacaTelbHOM nepementbIx” (1p
IUIOCKOCTH M HOPMalu K .
TIOBEPXHOCTH. i
-Ckansipaoe none. Jlunnu u CaMOCTOSTCIBHO 33.LL[PIT21 TP Ne4: OIK-3.1,
TIOBEPXHOCTH YPOBHSL. 6 6 J3yueHHe TeMbl YCTHBIH OIpoc, OIK-3.2
IIpousBonHast 1o "Meroxn TECTUPOBaHHUE. '
HAIPaBJICHHUIO U TPATUCHT.
-[Tonsitue 00 :::}1;;6;1;1;1’1:13[
MHTEPTIOTAILH " BBITIOJTHEHHE
aInIpOKCUMALIUH. Meron HEHIMBHIYAIEHOL O
HaWMEHBIIUX KBAaIPaTOB. IOMAILIHETO
3a7aHus 10 TEMe.
Wroro no pazneny 20 22

9. Unrerpan no ¢urype




9.1 Unrerpan no ¢urype

- IonsaTHE ¢burypsi,
UaMeTpa (QUTYpBI, MEpBI.
3agaga o Macce (UTYpBL
Wnrerpanpnass cymMmma u

-Brimonuenne
TunoBoro pacuera
Ne 5 «HMurerpan no

HType» U
uHTerpan  mo  ¢urype. uryp 3amuTta TP Ne5:
CpolicTBa HMHTErpasa IIo 10 10 TIOArOTOBKA K CTHBIN OIIPOC OlIK-3.1,
P 3aIlHTE. Y poc, OIIK-3.2
¢urype. TECTUPOBAHUE
- Bbluncnenue  KpaTHBIX
CaMOCTOSITEIbHOE
WHTETPAIIOB B JEKAPTOBBIX, o
u3ydeHue yueOHon
MOJISIPHBIX,
JUTEPATYPHI.
[THHAPHIESCKUX
KOOpJIMHATAX.
HUroro no pazaeny 10 10
10. JuddepenipanbHble
ypaBHEHHSI. CucreMsl
T epeHIInAIbHBIX YPAaBHEHUH
10.1 OOBLIKHOBEHHEIE
muddepeHInaIbHbIC
ypaBHeHHs 1 nopsizika.
- OCHOBHBIE TIOHATHS, HX
TrE€OMETPUYECKUH  CMBICIL.
3amagya Komm. Teopema
CyILIECTBOBAHUS u
CIMHCTBEHHOCTH PEIICHUS
- I[loaroroBka k
3agaun Ko, .
KOHTPOJIBHOM
-OCHOBHEIE KJIaCChI

aBHeHMH 1  mopsaka pabore i
yp P ’ Beinojinenne AKP
HHTETPUPYEMBbIC B No 5
KBaJparypax: ypaBHEHHsS C -

Apatypax: yp «Jduddepennuans
Ppa3AeISIOUTUMHUCS 10 12 Hble VDABHCHIS ITposepka AKP OIIK-3.1,
MIEpPEMEHHBIMH, yp Nes. OIlK-3.2
OIHOPOJHEIE U YpaBHEHHS fiepBoro

P yp ’ TIOPSIITKAY.
K HHUM  IPUBOJSAIIMECS.
nddepeHImanLHbe
Auddep CaMocCToATETHLHOE
ypaBHEHHsT B 3ajadye o .
u3ydeHue yueOHoun
MEPEXOJHOM  TIpolecce B
JIUTEPATYPbI

JIMHEHHBIX 3IEKTPUYECKHUX
HOJIAX.

- Jluneiinble, ypaBHEHUS
beprynmu, B HOJHBIX
muddepeHuanax.
VpaBHeHHUs, OIKCBIBAIOLINE
MEepexXo/iHble IPOLECChl B
JMHEHHBIX 3] UelsX.




10.2 duddepenumanbhbie

ypaBHEHHS BBICIIIUX
MOPSIIKOB.

-3a1aya Komm IS
T PepeHIInaTEHOTO

ypaBHEHUSI N- TO OpsaKa.
[lonsiTue kpaeBoil 3amaym.
YpaBHeHHs, [OIyCKaOUINe
MIOHM)KEHUS TTOpsKa.

- JInneinsIi
T depeHInaTbHBIN
orepaTop, €ro CBOWCTBA.
VYcnosue JUHEHHON
3aBUCUMOCTH CHUCTEMBI
dynxumi,
(yHIaMeHTanbHAs CHUCTEMa
(hyHKUMH-penICHUN.
Teopema 0  CcTpyKType
obmero pernenus
JudhepeHIaIbHOro
JTMHEHHOTO ypaBHEHUS
BBICIIETO HOPSIIKA.
-Jlunelinple  OOHOpPOIHBIE
U depeHInaIbHbIC
YPaBHEHHUS C MOCTOSHHBIMU
ko3 urueHTamu.
-JIuHeliHble HEOAHOPOIHbBIE
muddepeHInaIbHbIC
ypaBHeHus1. Teopema o
CTPYKType obmero
pemenus. MeTon Bapuanuu
MIPOM3BOJIBHBIX
MOCTOSIHHBIX YISt
OTBICKaHUS pereHui
JMHEHHBIX HEOJHOPOIHBIX
T PepeHIHATBHBIX
YpaBHEHHUH.

- JIuHeliHbIE HEOTHOPOIHbIE
muddepeHInanbHbIe
YpaBHEHHUS BBICIINX
MOPSIKOB C TOCTOSIHHBIMHU
ko3 dumentamu U co
CHelUaIbHON paBoi

12

- TunoBoii pacuer
Ne 6
«Jduddepennuans
HBIC YPaBHCHUS U
UX CHCTEMBI»
CaMOCTOSITENEHOE
u3ydeHue yueOHon
JUTEPATYPHI

Barmqura TPNe6:
YCTHBII O1poc,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2

10.3 Cucremsl
U PepeHIHATBHBIX
ypaBHEHHUH

-HopmanbHas cucrema
T depeHInaTBEHBIX
ypaBHeHHH. ABTOHOMHBIE
CHUCTEMBI. Bexrophas
3aIuch HOPMaJIbHOM
cucrembl. ['eomerpudeckuit
cmblcn perieHus. -dazoBoe
MPOCTPAHCTBO (TIOCKOCTH),
(azoBast kpuBasi.

- Pemenne CUCTEM
T depeHIHATBEHBIX
ypaBHEHHI METOJIOM
HCKITIOYSHUHN.

- Pemenne CUCTEM
JIMHEHHBIX OJTHOPOIHBIX
g hepeHnnaIbHBIX
YPaBHEHUH C MOCTOSHHBIMU
K03 hUIIEHTaMUL.

- Tunosoii pacuer
Ne 6
«dundpdepennuans
HBIC YpaBHCHUS U
UX CUCTEMBD»
CaMOCTOATENBHOE
u3yueHue y4eOHOH
JUTEPATYpPEI

3amura TPNe6:
YCTHBIH OIpoc,
TECTHPOBAHHE

OIIK-3.1,
OIIK-3.2

HWroro no pazaery

27

32

11. Dx3ameH 2 cemecTp




11.1 IToaroroska K OIIK-3.1,
SK3aMEHY OIIK-3.2
Wroro no paszneny
Uroro 3a cemectp 34 85 93,3 DK3aMeH
12. Yucnossle
(hyHKIMOHAJIBHBIC PSIJIbI
12.1 Yucnosble psiabl.
-CxoguMmocTs W cymMa
- [lonroroBka x
psna. Heobxonumoe .
KOHTPOJIBHOH
ycIoBHe CXOJMMOCTH.
JlericTBUs HAJ psIaMU pabore u
I/ICCHCZ[OBaHI/IEE) HZ[(;B c BemoHene AKP
HEOT I/IHaTeJ'II)HI)IMI:/I 6 4 5 Ne6 «Hmcnosere IIpoBepka AKP Ne6 OIIK-3.1,
P pSABD». poBep - OIIK-3.2
YIICHAMH.
-3HaKko4epe, LIecs
peayromme CamocrosTensHoe
psnsl. Teopema Jleii6Huna. o
u3yucHHe y4eOHOMH
-3HaKomepeMeHHbIe  PSIBL.
JUTEPATYPBHI.
AOGcomoTHasE U YCJIOBHas
CXOJMMOCTb PsiJa.
12.2 DyHKIIMOHAJIbHBIE
PSLIBL
-O6nacTh CXOIUMOCTH.
- CremneHHbIe PAIBL
Teopema Abens.
Paznoxenne ¢GyHKUMA B
CTETIeHHbIE pAAbL - TunoBoi#i pacuer
Ilpunoxenuss  psgoB B Ne 7 «Hucnossle u
MPUOTMKEHHBIX HKIMOHAJIbHBIE
p by 3ammra TP Ne7:
BBIYHCIICHUSIX. 6 6 5 pAIBD. CTHBIH OPOC OIIK-3.1,
-Psnpl dypre o - Y poc, OIIK-3.2
TECTHPOBaHHUE.
TPUTOHOMETPUUCCKUM CaMocToTenbHOE
CHCTEMaM (dhyHKIUH. M3y4eHne yueOHon
Paznoxxkenne ¢QyHkumii B JIUTEPATYPBI.
TPUTOHOMETPHUYECKUE PSIBI
®ypbe. VYcnoBue HOTO-
YEeYHOH  CXOOUMOCTH U
CXOIMMOCTH B “‘cpefHeM”.
-Paner ®ypbe B
KOMILJICKCHOH hopme.
HWroro no pazaeny 12 10 10
13. OyHKOUM  KOMIUIEKCHOTO
MIEPEMEHHOTO
13.1 -Tlonstue GyHKIUK
KOMIIJICKCHOTO
MIEPEMEHHOT 0.
OnemeHTapHele  (QyHKIUH
KOMIUIEKCHOTO
IIEPEMEHHOT0 " ux
CBOWCTBA.
-Ilpenen, MIPOM3BOHAS
(YHKIIMH ~ KOMIUIEKCHOTO — Tunosoii pacuer
MIEPEMEHHOTO. VYcenosus Ne 8 «Dynkuun
nddepeHInpyeMoCTH. KOMIUTEKCHOTO
anddep Py 3ammura TP Ne§:

Onpenenenue HIEPEMEHHOTO». . OIIK-3.1,
N 6 8 6,1 YCTHBIH OIpOC,
aHAJTUTUYECKOH (QyHKUIUU. - - OIIK-3.2

TECTUPOBaHHE.
WuterpupoBanue QGyHKINH CamocrosTensHoe
KOMIUIEKCHOTO u3yyeHue y4eOHOH
nepemenHoro. CaoiicTBa u JIUTEPATYPBI.

BBIUMCJICHUE. dopmyna
Komm.

-Psapr Teitnopa u Jlopana.
WzonupoBanHble  0cOoOBIE

TOYKH, UX KBanudukanus. -
Boruersl, UX BBIYHCIIEHHE.
OcHoBHast ~ TeopemMa O
BBIUETAX.




Uroro mo pazneny

14. Teopus BeposTHOCTEH U
MaTeMaTHYECKOM

DJICMCHTBI
CTAaTUCTHUKHU

14.1 CnyuaitHble COOBITHSIO
-OcHOBHBIE (hopMyIbI
KOMOHMHATOPHKH.
-OcHOBHbIE
TEOpHU
Asrebpa
Knaccuueckoe,
TEOMETPHUUYECKOE u
CTaTHCTHYECKOE
OIIpeAeNIeHNs] BEPOSTHOCTH.
AxcromaTHKa TEOpUU
BEPOSTHOCTEH.

-Teopembl  clOXeHMS U
YMHOXEHHS BEPOSTHOCTEH.
VYcnosnas BEPOSTHOCTb.
dopmyna MTOJTHOM
BEPOSITHOCTH U (opMmylia
Baiieca.

-Cxema Bepuyiu,
Tlpubmmxenus Jlamnaca u
Ilyaccona.

HOHATHS
BEPOSTHOCTEN.
COOBITHIA.

- [loaroroBka k
KOHTPOJIBHOM
pabote u
Boinojinenne AKP
Ne7 «Cryuaiinele
COOBITHS.
CamocTosaTensHOe
u3ydeHue yueOHon
JUTEPATYPHI.

ITposepka AKP Ne
7.

OIIK-3.1,
OIIK-3.2

14.2 Crny4yaiinble
BEJINYHHBI.

-JluckpeTHble U
HETIpephIBHBIE  CIy4aiiHbIe
BEJIMYUHBI. Pan
pacnpenenenus, (QyHKIUSL
pacrpeesieHus u
IUIOTHOCTh PacpeeIeHus..
-Maremaruueckoe
OXKHJIaHHEe U JucIIepcus,
HayaJbHbIE U LEHTPATbHbBIE
MOMEHTBI.

- HopmanbHblii  3aKoH
pacripeneneHus,
MOKa3aTeJIbHBIN 3aKOH
pacripeneneHus,
paBHOMEpHOE
pacripefieieHue U JApyrue
pacrpeaeneHusl.

- HepaBenctBo u Teopema
YeOpméBa. llenTpampHas
npejebHas Teopema.

- MHOrOMEpHBI€ ci1y4yaliHbIe
BEJIMYMHBI. Cryyaiinble

Brinonnenue
WHIUBUAYaIBHOT O
JIOMAIIHETro
3agaaus MJI3Ne 7
«Ciyuaiinble
BEJMYHHBD)
CaMOCTOSITENEHOE
u3ydeHue yueOHoun
JUTEPATYPBI.
CaMOCTOSITENEHOE
M3y4eHre yueOHOH
JUTEPATYPBHI.

ITposepka UJI3 Ne
7. TectupoBaHue.

OIIK-3.1,
OIIK-3.2




14.3 DNeMEHThI
MaTeMaTH4YeCcKOi
CTaTHCTHKU

- OcHoBHbIE
MaTeMaTH4YeCcKoi
CTaTUCTHKH, TeHepalbHas
COBOKYITHOCTh W BBIOOpKA.
IlepBruunas o06paboTka
pe3yJIbTaTOB HAOMIOCHUIN 1
ux SMIMPHYECKHUE
pacnpenenenus. [lomuron u
rucTorpaMmma.

- CraTucTu4ecKkue OLIEHKU
napamMeTpoB
pacnpeneneHusi. TodeuHbie
U HHTEpPBAIbHBIE OICHKU.
JloBepHTeIbHbIE HHTEPBAJIbI
UL napamMeTpoB
HOPMaJIBHOTO
pacnpeeneHus.

- TlonstTue o KpuUTepUIX
MPOBEPKH CTaTUCTHYECKUX
THIIOTE3. Kpurnueckas
06macTsb, YpOBEHB
3HAYMMOCTH, MOIITHOCTb
KpUTEPHUS. Kpurepnii
cormacuss Ilupcona s
THIIOTE3Bl O HOPMAIBHOM
pacpeniesieHu .
-OyHKIMOHATBEHAS
3aBUCUMOCTb U PErpeccHus.
Kpussie perpeccun.
Bri6opounblit

KO3 PUITUEHT KOPPEIAIHH.
OnpeneneHue napameTpoB
JINHEWHOHN perpeccun
METOAOM HAUMCHBIIINX

IOHATHUSA

— Tunosoii pacuer
TPNe8
«O6paboTka
9KCIEPUMEHTAIbH
BIX JAHHBIX).

Samura TP Ne§:
YCTHBIH OIIpOC,
TECTUPOBAHHUE.

OIIK-3.1,
OIIK-3.2

HWroro no pazneny

18

18

18

Uroro 3a cemectp

36

36

34,1

3a0

Hroro no JAUCHUIIIINHE

106

175

177,6

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

Peann3anus KOMOETEHTHOCTHOI'O ITOJIX0/A MIPEAYCMaTPUBAET UCIIOIb30BAHNE B y4€OHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OPM MPOBEACHUS 3aHATUH B COYETAHUU C
BHEAYAUTOPHONW PaboOTON C Lenbio (OPMUPOBAHMS U Pa3BUTHUs MPO(ECCHOHAIBHBIX HAaBBIKOB
obOyuaromuxcs. CormacHo 1. 34 Tlopsiaka opraHM3alii U OCYIIECTBICHUS JIEATEIBHOCTH TIO
o0Opa3oBaTelbHBIM IIpOrpaMMaM OakajlaBpuaTa BbICIIEro oopazoBaHus (yTB. mpukazoM MOuH
P® ot 05.04.2017 r. Ne 301), npu npo-BeieHUN y4eOHBIX 3aHATHII 00ECIIEUNBACTCS PA3BUTHUE Y
00y4aroInXcsl HaBBIKOB KOMAaHJHOM paboThl, MEXJIMYHOCTHOM KOMMYHMKALMHU, NPUHITHSA
pELICHH, JUAEPCKUX KauecTB, B TOM YHCJIE C YYETOM pErHOHAJIBHBIX OCOOEHHOCTEH
npodecCHOHATIBLHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

BriOupas Ty win MHYIO TEXHOJOTHIO PabOThI ¢ O0YYAIOIUMHUCS, HEOOXOIUMO UMETh B
BUJY, 4TO HaubOosblero 3hdexra oT ee NPUMEHEHUS MOYKHO JJOCTHYb, €CIM YUUTHIBATH LIEIH
o0Opa3oBaHMs, Ha peaiu3alliio KOTOPHIX JOJDKHA OBITh HampaBlieHa H30Mpaemasi TeXHOJOTHS,
coJiepKaHue, KOTOpOe MPEACTOUT NepeaaTh 00ydaroUMMCs ¢ €€ IOMOIIBIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OYJET UCIIOIb30BaThCSI.

1. TpagunuoHHsle oOpa3oBaresbHble TexHOJOrMHU. OpraHuzanus 00pa3oBaTEIBLHOTO
npouecca, NpeanojaraeT MNpsSMYK0 TPaHCIALMIO 3HAHUN OT IHpernojaBareiss K CTYICHTY
(MpenMyILEeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-UITIOCTPATUBHBIX METOJI0B 00yUeHus1). YueOHas
JESTENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIIOBUSX, KaK IIPABUIIO, PEIIPOIYKTUBHBIN XapaKTep.

®opmbl yueOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — T[OCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JUCLUIUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOabHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHSTHE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa30BaTENbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM IO3TAIHOTO peIIeHUs] MPOOJIEeMHON 3ajjaud WM BBIOJHEHHUS
yuebHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO yueOHO-IT03HABATENIbHYIO AESITEIbHOCTD
IPYNIbl CTYJIEHTOB, HAIIPaBJIEHHYIO Ha BBIPAOOTKY KOHIIETIIIMM, YCTAHOBJIEHUE LIENeH U 3ajad,
(GOpMYIHPOBKY OXHIAEMBIX pE3yJIbTATOB, OMNpEAEICHUE NPUHIMUIIOB M METOIUK pEeLIeHUs
MOCTaBJIEHHBIX 3aJla4, IJIAHUPOBAaHUE XO-Aa padOThl, MOUCK JOCTYHHBIX W ONTHUMAaJbHBIX
pecypcoB, MO3TAHYIO peaM3alyIo IUlaHa paOoThl, MPE3EHTALMIO Pe3yJIbTaTOB paboThI, UX
ocMbIciieHre u pedaekcuto. [IprumensieTcs B OCHOBHOM IS Iepexojia KOMIIETEHIIUN Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN JIEATEIBHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MNpuOIKeHa K QopMmary HaydHOTo
UCCIIEIOBaHMsl (JI0Ka3aTeIbCTBO AaKTyaJbHOCTH TEMBbI, OIpEAECHHUE HayyHOU HpoOeMBl,
npeaMera U o0BbEKTa MCCIENOBaHUsA, Ieflell M 3a4ad, METOJO0B, MCTOYHHKOB, BBIIBH)KCHHE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJABI, 0003HAYEHHWE HOBBIX MpobieM). Pesymbrarom
ABJIsIeTCA yueOHast KapTa [0 MOIYIII0 Hateil 00pa3oBaTebHONM MPOTrPaMMBI.

TBOpUYECKUI TPOEKT, MPEAITOIATAOIINAN B OTIIMYHUE OT MPEABITYILET0, KOHEYHBIA POAYKT
B CIIEAYIOIIMX BapHaHTaxX — razeTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY» COOBITHIO
(mpazgauk yucna «I[lu» w T.1.); «MareMarnueckas» OTKpPBITKA (CBOEro poja ydeOHas KapTa,
TOJIbKO HEPOPMAIILHO, KPacO4uHO 0(hopMIICHHAs; BUJICOPOIHK «S1 Haydy Bac pemaTh ...» U T.11.

NndopmanioHHbplii  1poekT — ydyeOHO-TO3HABaTeNlNbHAsl JIE€ATENbHOCTh C  SIPKO
BBIP)KEHHON 9BPUCTUYECKOM HANpaBIeHHOCTHIO (TIOUCK, 0TOOP M cHcTeMaTH3anus nHpopMauu
0 KakoM-TO 00OBEeKTEe, O3HAKOMJIEHHUE YYAaCTHHKOB MpPOEKTa ¢ 3TOH MH(poOpMaluel, ee aHaau3 u
0000111eH1E 1, HAKOHEL], IPE3eHTAINS 110 IPAKTUYECKOMY NPHIIOKEHHIO).

4. "ndpopManimoHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.



Opranuszanus  00pa30oBaTENILFHOTO  TIpollecca C  NPUMEHEHHWEM  CICIHaTM3HPOBAHHBIX
IPOrPaMMHBIX CPEJl U TEXHUYECKHUX CPEICTB paboThl ¢ nHdopmarmeil (MHbOpMaIlMOHHAs cpena
yauBepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIMXCcst
IIpencraBneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA JIs POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Mlumaues B. C. Boiciiast matemaruka: yaeouuk / B.C. Illumaues. — Mocksa: MTH®DPA -
M, 2019. — 479 c. — (Bsiciiee o6pazoBanue). — WWW.dx.doi.org/10.12737/5394. - ISBN 978-
5-16-101787-6. - Tekcr: anekrponnsii. - URL: https://new.znanium.com/catalog/product/990716
.— Pexxum goctyna: 1ist aBTOpu3. OJIb30Ba-TEIICH.

2. Maremaruka: yue6. mocooue / FO.M. [lanunos, JI.H. XXyp6enko, I'.A. Hukonora, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XKyp6enko, I'.A. Hukonosoii. — Mocksa: UHOPA-M,
2019. — 496 c. — (Bsicmiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anexktponHbii. - URL: https://new.znanium.com/catalog/product/989799 . — Pexwum go-cryma:
JUTSI aBTOPU3. TIOJIb30BaTENEH.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Teopusi BEpOSTHOCTEH U MaTeMaTHUYeCKasi CTaTHCTUKA: Y4eOHoe nocodue / buprokosa
JLT., bo6pux I'.U., Martsees B.U., - 2-e uza. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Bsic-
niee obpaszoBanue: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponusii. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum pgoctyma: ans  aBTOPH3.
MIOJIB30BAaTENEH.

2. MaremaTHKa B mpuMepax U 3a7a4ax: yueo. mocodue / O.M. [lerrsipesa, JI.H. XKypOenko,
I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 ¢c. —
(Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: 351eKTpOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802 .— Pexwum nocTyna: st aBTOPH3. TOJTb-
30BaTECIICH.

3. Mauxko, I1.E. Beicuias MaTeMaTHKa B ypaXHEHHIX U 3a1a4ax. (B 2-x wactsx) [Tekcr] /
I1. E. lanko, A. I'. ITonos, T. f. KoxxeBHukosa. - M.: Beicmas mkoia, 1986-2009. ISBN: 978-5-
488-02201-0. - 60nee 1000 .

®uxtenronbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yuyeOHuK: B 2 vactsax / .M.
®uxrtenronsll. — 11-e u3a., crep. — Cankr-IletepOypr: Jlans, [0.T.]. — Yacts 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — TekcrT : 21eKTpoHHBI# // DIIeKTpOHHO-ONOITHOTEYHAsI cUCTEMa
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum mocryma: s
aBTOPH3. MOJIH30BATEIIEH.

4. ®uxrtenronsily, .M. OCHOBBI MaTEMaTHYECKOTO aHaIKM3a: yueOHHK: B 2 yacTsax / .M.
@uxtenromnbil. — 10-e u3a., crep. — Canxr-IlerepOypr: Jlans, [6. r.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 21eKTpoHHBIH // DIeKTPOHHO-ONOIHOTEYHAS CH-CTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115730 (— Pexum mocrtyma: s
aBTOPU3. MOJIb30BATEIEH.

5. [llunaues B. C. 3agaynuk 10 BhIciei Mmarematuke: yueo. nocooue / B.C. lunauen. —
10-e 3., crepeotrir. — MockBa: UHOPA-M, 2020. — 304 c. — (Bricmiee oopazoBanue). - ISBN
978-5-16-101831-6. — Texkcrt: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeToauyeckue ykazaHusi:

1. Axmanosa 3. C. HeonpeneneHHbINH HHTETpal: OT TEOPHUHU K MPAKTHKE [ DICKTPOHHBIN
pecypc]: yaeoHoe nmocooue / 3. C. AkmanoBa ; MI'TVY. - Maruutoropck: MI'TY, 2015. — 1 snek-
TPOH. OIIT. JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/112
3520/1304.pdf&view=true .—MakpooOBEKT.

2. Ananmutryeckasi reometpus [DnekTponHsiii pecype]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zoga, O. B. IlerpoBa; MI'TY. — Marautoropck, 2010. — 114 ¢. : ., Ta6m.
— URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068
918/313.pdf&view=true .

4. bounapenko T. A. MuTerpansHoe ucuncienne GyHKIMA OTHOU MepeMeHHON [Dek-
TpOoHHBIH pecypce] : yueoHoe mocobue / T. A. bonaapenko ; MI'TY. - Marauroropck: MI'TVY, 2017.
- 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113
8511/3342.pdf&view=true .- MakpooObekrt. - ISBN 978-5-59967-1001-0

5. bynerueBa C. B. Maremartuka: npeaeibl 1 HEpepbIBHOCTh (DYHKIIMH OJTHOM MEPEeMEH-
Ho#. [TpakTukym [DnekTpoHHBIH pecype]: yuebHnoe mocodue / C. B. BynbrueBa; MI'TVY. - Mar-
Huroropck: MI'TY, 2017. - 1 onekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113
8500/3338.pdf&view=true - Makpoo6bekt. - ISBN 978-5-59967-1002-7.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHne

Haumenosanue 110 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CBOOOJIHO  PACIPOCTPAHIEMOE 0eCcCpoOvHO

Adobe Reader CBOOOJTHO  paclpOCTPaHIEMOE 0eccpoyvHO
MAXIMA CBOOOJHO  pacHIpoCTpaHsIeMOe OECCPOUHO

FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE 0eCcCpoOvHO
Bpaysep Yandex CBOOOIHO  PAcCHpOCTPaHSIEMOE 06eccpoyHO

Linux Calculate CBOOOIHO  PACIPOCTPAHIEMOE 0eccpouHO

IIpodeccnonasibubie 0a3bl JAHHBIX H HHPOPM

AIIUOHHBIC CIIPABOYHBIC CUCTEMbI

HasBaHue xypca

CchUIKa

Hanumonanbuas
cucTemMa

I/IH(bOpMaLII/IOHHO-aHaHI/ITI/I‘{CCKaH

Poccuiickuit

HHACKC HAay4YHOI'O

URL:

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

nutupoBanus (PHI)
[MouckoBas cucrema Akxanemuss Google (Google
Scholar)
Nudopmanmonnas cucrema - Equnoe okHO 1ocTyma K
WH(MOPMaLMOHHBIM pecypcam

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieuyeHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Y4eOHble ayAUTOpUM IS TPOBEICHUS 3aHATUN JICKIMOHHOTO Tuma: Jlocka,
MYJIBTUMEAUMHBIE CPEICTBA XPAHEHHUSI, TIepeau U MPeCTaBICHUs HHPOPMAIIHH.

VYyebHble ayauTOpuu IS TMPOBEACHUS MPAKTUUECKUX 3aHATUN, TPYNIOBBIX U
WHJUBUIYaJIbHBIX KOHCYJIBTALMM, TEKYIIErO0 KOHTPOJIS U IPOMEKYTOUHOU arrectanuu: Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, dKPAH.

Kommuiekc metoguueckux pa3paOoTOK (pa3gaTOYHOro Marepualia U METOJUYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aJaHUH IS TOJITOTOBKH U MIPOBEICHUS TPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH.

[Tomernienust 1151 CaMOCTOATENBHOM paboThl ydyamuxcs: IlepcoHanbHbIe KOMITBIOTEPHI €
nakerom MSOffice, Beixomom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO MH()OPMAIMOHHO-
00pa30BaTeNIbHYIO CPENY YHUBEPCUTETA.

[Tomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS y4eOHOro
obopynoBanusi: lllkader m1s XpaHeHHS Y4eOHO-METOIUYECKOW JOKYMEHTallud, Y4eOHOTO
000DVIIOBaHUS U VIeOHO-HATIISITHBIX TTOCOOUH.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs
ITo JUCHUITIINHC «Maremartuka HpCI[yCMOTpCHa ayzmTopHa;{ )58 BHCayI[I/ITopHaSI CaMOCTOATCIbHAA

paboTa oOyJaromuXCs.
AyauTopHasi caMoCTOsATeNbHas paboTa CTYyJCHTOB MIPEAIoNaraeT peleHre KOHTPOJIBHBIX 3a7a4 Ha

IMPAKTHYCCKUX 3aHATHUAX.

Ilpumepnuie ayoumopnvie konmpoavtsle pavomut (AKP):
AKP Nel «Ananumuueckasn zeomempus,

1. a=(21-3), b=(-4,0;2), ¢c=(1;-2). Haiizure:
d) JUIMHY BEKTOpa @, €r0 HAIPABISIOLIE KOCHHYCHL, OPT BEKTOpA @ |

6) a- b,
» axb.
4 abc.
2. a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2) . Haitnure momane mnapamienorpaMmma,
MIOCTPOCHHOTO Ha BEKTOpax a+2b u c—3b, u wmHs! ero CTOpOH.
3. [IIpoBepwrTe, SBIAIOTCS U BEKTOPHI &= (1;1;3) , b= (3;0;—2) , C= (— 1;1;3)
KOMIUTAHAPHBIMH.
4. Nansl koopaunHatsl BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbuuka. Haiigure:
1) amuny cTopoHsr AB;
2) ypaBHEHHE BBICOTHI, IPOBEAECHHON Yepe3 Bepiuny C.
5. JlaHbl KOOpAMHATHI BepIIMH nupamuasl A, A, Az A, . Haiitu:
1) ypaBHenue mpsimoit A;4,;
2) ypaBHeHue ockoctn A, A, As;
3) JUTMHY BBICOTHI, OMYIIIEHHOM U3 BepIIuHBl A, Harpanb A; A, As.
6. IlpuBectn ypaBHeHue KkpuBoH X° —2X+3y? +12y—5=0 Kk KaHOHHYECKOMY BHAY W

HIOCTPOUTH €€.
AKP Ne2 «Ilpeden ¢pynkuyuu. Henpepvignocmo gpynkyuu»

Brruncnuts mpeacibl:

3 2
1 lim 2R X jsix _+2X 2. lim (x 7Z(f 3x=4)
x>2  X°—X—6 x> 5x" —x“+11
3 2

. X X .
3. lim| ——~ 4. Ilmtg—7ZX

x>ol 2x° =1 2Xx+1 x>0 X

i+7

5. Iing(l—4x)3X 6. Iirrgxcthx

7. UccnenoBats Ha HEMIPEPBHIBHOCTH (DYHKIIMIO.
X—3ecau x <0
f(x)=
5% ecau x>0

AKP Ne3 «llpou3eoonas hynkuuu 00Hoii nepemeHHoi»
1. Haiigure nepByto npou3BOAHYI0 OT (HYHKIUIMA:
T ome2 x?—3x+2
a) |X=Vv1-25U, 6) Y =X-C0S3X, ) y=————-5-log,x+3
y = arccos5t + 7, X“+2x+1
3
n Y= 5<+% _2arctg (4x2 + 3x)

2. CocraBbTe ypaBHEHHs KacaTelbHOM K kpuoit XY = 4 g rouxe Xy = 1.



3.

4.

Berancnure npubmmkesno Y = v x> +8 npu X = 1,09 .

cos4x -1
Brruucnure npenein no npasuiy Jlonurans lim——

x—0 (e4x _ 1)2

AKP Ned «Heonpeodenennwiit unmezpan»
. Haiitu Heonpeiesi€HHbIE HHTErPaIb:

5x-2

a) jx2+5x_‘&+2dx,6) jsin(3x+1)dx,B) j4d

r) J- 3x—-4
Vx? —6x+13

X2

+4x+5

dx, x) [xsin(2x)dx, ¢) [sin? (2x)dx. )jX(XSX;l‘Bd 3 jf %4

X,3
2 _4x+5) x+\/_

AKP Ne5 «/Tugpgpepenyuansusie ypasnenusn 1 nopaoka»

1. Haliti oOmumii maTeTrpast wim odmiee perenne quddepeHInaILHOr0 YpaBHEHHS TEPBOTO
nopsiaka (B mpumepe 0) pemuts 3anavqy Kommn):

a) 20xdx —3ydy = 3x*ydy — 5xy’dx,
6){y’— Y COS X = Sin 2x.

y(0) =-1
AKP N6 «Hucnoewvie psaooty

3n
n 3N —2
1. HccnenoBatThb psiji Ha CXOAMMOCTb A ; 0 .
P ) Z(Zn 1) ) Zln3+9
( 1) n 52[1—1
2. UccrnenoBath psig Ha aOCOMOTHYIO M YCIIOBHYIO CXOUMOCTh ZW .
1 N+
( 1) n+1
3. Bpruaucmutes cymmy psna ¢ TouHocTsio 0,01 Z e
n1 oN

AKP Nol «Cnyuaiinvle coovtmusny

1. B ypue 12 mapos. Cpenu 31ux mapoB 3 Genbix U 9 depHbix. KakoBa BEpOSTHOCTH TOTO, YTO HAyxa4dy

2.

BBIHYTHIH HIAp OKAXKETCS OeIIbIM?

B paguoctyauu tpu Mukpodona. /st KaKa0ro U3 nepBhiX IByX MUKPO(MOHOB BEPOSATHOCTh TOTO, YTO
OH BKIIIOYEH B JJaHHBIN MOMeHT, paBHa (0,45, a ans Tperbero — 0,9. HaiiTn BEpOsSTHOCTH TOTO, YTO B
JIAHHBIA MOMEHT BKJIFOUYEHBI 2 MUKPO(OHA.

B nponake mmeroTcss Oenble M KOPUYHEBBIE SiIIa B COOTHOIIEHUH 2:3, MpudeM mpou3BoAcTBO 60%
Oenbix U 71% KOPUYHEBBIX SUI| NaTUPYETCS THEM, MPEANISCTBYIONINM JTHIO PO, a OCTaJIbHbBIS
SIa TaTUPYIOTCs Oosiee paHHUMH umciaMiu. llokymarens 3aka3piBaeT SiIA, HaTHPyEMbIe ITHEM,
MIPEAMISCTBYIONTUM JTHIO TPOJKH, HE3aBUCHUMO OT HMX I[BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
MPOJAIYT PEIIETKY OeNbIX SUIT?

Tenedonnast cerp yupexuaeHus oocmyxkuBaer 200 aboHeHTOB. BeposaTHOCTH TOTO, YTO B TEUCHHE
MUHYTBHI BHYTPH 3TOW CETH KTO-TO KOMY-TO MO3BOHHT, paBHa 0,7. KakoBa BEpOATHOCTH TOTO, YTO B
TeYeHHEe MUHYTHI OyneT 5 3B0HKOB? KakoBa BEpOSTHOCTh TOTO, YTO B TEYCHHUE MUHYTHI OyIeT He OoJiee
5 3BoHKOB? HaliTu HauBeposTHENIIEE YUCTIO 3BOHKOB B TCUEHHE MUHYTHL.

IIpumepHble nHAUBHUAYAJLHBbIE foMaliHue 3agaHus (U/13) u Tunosslie pacuersl (TP):

TPNel «Mampuuywl. Onpedenumenu. Cucmemul TUHEHHBIX A12e0paAUYECKUX YPAGHEHUID)
Ilpakmuueckue 3a0auu:

1. Pemmts MaTpuunoe ypaBHenue X+3(A-B)=4C, rae

el e et )



-1 567 2 3 -1 4)\(2
2. BeoimonHuts aedicteust | 3 4 2 1 3 +5 2 313}
0 7 8 2 1 1 -2 3)\4
1 2 3
3. Brruucauts onpenenutens 2 0 4.
56 7
1 1 2
4. Haiiti obparnyto Matpuy A, ecmn A=[2 -1 2
4 1 4

5. Pemmts cucTeMsl TMHEHHBIX anredpanveckux ypaBHeHUH o ¢popmynam Kpamepa, MaTpuaHBIM
MeToA0M, MeTosioM ['aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, —3X; =-3 B) 1% —X, +X; =13.
X, +5X, + X3 =-2 2X, + X, + Xy =7

6. Pemwuts cucremy metonom ["aycca

X, + X, +3X; —2X, +3%X; =1

2%, +2X, +4X; — X, +3X; =2

3%, +3X, +5X; —2X, +3X; =1

2%, +2X, +8X; —=3X, +9%x, =2

2X; +X, +X; =0
7. PeminTh cuCTEMY OAHOPOJIHBIX YPaBHEHUI S5X, =X, =X, =0
X; —3X, =3X; =0

Teopemuueckue eonpocwi:
1. Maiite onpeaenenue marpunbl. Kak onpenenuts pazmep MaTpHLbl, d1eMeHT MaTpuusl? [Ipusenure
MIPUMEPBI.
2. YacTHbIe BUIBI MATPUIL (MX Ha3BAHUS, IIPUMEDPHI).
3. JIunelinble onepanuy HaJ MaTPULAMU: CJIOKEHUE U BBIYUTAHUE MATPHL], yMHOXKECHUE MAaTPULIbI HA
YHCIIO.
4. HenuneiiHble onepanuy HaJl MaTpULIAMU: YMHOKEHUE MaTpull, IpaBuiio, npumep. Beerna in
orpezesieHa onepanus yMHOXKEHUS MaTpUll?, YKaKUTE UCKIIIOUEHUS, IPUBEAUTE IPUMEPBI.
6. Uto Ha3bIBaeTCA ONpeeauTeNeM 2-ro ¥ 3-ro NopsiiKa, IPUBEIUTE IPUMEPHI
7. KakoBbl OCHOBHBIE CBOMCTBA ONIpECIUTENCH?
8. Kakue criocoObl BEIUMCIIEHHS OTIpeIeIUTeNeH MPON3BOJILHOTO Topsiika Ber 3HaeTe?
9. CucreMaTu3upynTe BCE CIy4aH, B KOTOPBIX ONPENEIUTENb PABEH HYJIIO.
10. Yro Ha3pIBaETCSI MUHOPOM 3JIEMEHTa MaTPUIIBI, €T0 alre0pandecKuM JIOTOTHEHUEM ?
11. Kakas maTtpuna Ha3bsIBaeTCst 00paTHOU 171 TaHHOM MaTpuisl A? Beskas i matpuna umeer
obOpaTHyt0?
12. Kak HaiiTu oOpaTHyto MaTpuily? Kak mpoBepuThb, 4TO OHa HaiijileHa BEpHO?
13. Kakue BUbI CUCTEM JIMHEHWHBIX ypaBHEHUM Bl 3HaeTe? (UTo 3HAUUT OJTHOpOIHAS,
HEOJHOPOJIHAS CUCTEMA; KAKME CUCTEMBI COBMECTHBIE, HECOBMECTHBIE; OIPECICHHBIE,
HEOIpe/IeTICHHbIE?)
14. ChopmynupyiiTe HEOOXOAUMOE U JOCTaTOYHOE ycaoBue coBMecTHOCTH CJIAY.
15. Ilpn xakom ycnosun CJIAY nmMeer enMHCTBEHHOE peleHue?
16. Kak onpenenutsb, 9TO cUCTEMa HecOBMecTHa?

17. Omnoponusie CJIAY moryT O0bITh HecoBMecTHRIMU? [Togemy?
18. IIpu xakoMm ycnoBuun oganoposiHas CJIAY nMeer TOJNBKO HyJIeBOe pelieHue?



19. Yto Bel MmokeTe cka3aTh 0 KOJIMUECTBE perieHnit oguopoaHoit CJIAY, ecnu onpenenurens

MAaTPHUIIBI 3TON CUCTEMBI PAaBEH HYJIO?
20. 3anummre popmyinsl Kpamepa. KakoBbl ycioBUs UX MPUMEHEHUS.
21. Kakue cucTeMbl MOXHO periaTh MAaTPUYHBIM METOJ0M? 3aITUIITUTE COOTBETCTBYIONIYIO (POPMYITY.

22. B 4eM 3axirouaeTcs cylHoCTh Merona ['aycca?
H/[3 Nel «Bekmopnas anzeopar
1. Tloctpoiite Ha mockocTy BekTopsl a = (4;-1), b=(-2;5), ¢ =(12). Haiimure ux
JTUHEHHYI0 KOMOMHAIIHIO 2a+b+3c a) TEOMETPUYCCKH, 0) aHATUTHYECKHU.
2. a=(21-3), b=(-40;2), c=(1L-2). Haitzure:
a) JUIMHY BEKTOpa a, ero HaIpPaBJIAIOLIME KOCUHYCBI, OPT BEKTOpa a;
5 a-b, ac, bc, [a+2c)(sa-s0).
p axb axc, bxc, (a+2c)x(z@-sb)
1 abe.
3. a= (L,4,-3), b= (3-2;5), c= (3;—4; 2). Haiiiure moma s IapajiiesorpaMma,

MIOCTPOCHHOTO Ha BEKTOpax a+2b u c—3b, u wmHsI ero CTOPOH.

4. TlpoBepbTe, ABISIOTCS JTU BEKTOPHI a = (1;1;3), b= (3;0;—2), c= (— 1;1;3)
KOMILJIAHAPHBIMHU.

5. JlaHBI KOOPAUHATHI BEPIIMH TUPAMUIBI AAAA, .

A (136), A(221), A(-L0;1), A,(—4;6;-3). Haitt:
1) mmny pebpa AA, ;
2) yron Mmexay peopamu AA, U AA,;
3) yron mexay peobpom AA, mrpanbio AAA,;
4) mnomans rpaHun A A A, ;

5) oObeM MUpaMuUIbL.

H/3 Ne2 «Kpugvie émopozo nopaoka»
1. Onpenenuth THII ¥ MOCTPOUTH JIMHUIO. HaiiTu, eciin ecTh, BEpIINHBI, (POKYCHI, ACUMIITOTHI:

a) x> —9y* +2x+18y+73=0;
6) 2x> +3y? —4x+6y—-7=0;
B) y>—4x-2y-3=0.
HJ[3 Ne3 «Komnaexchole yucna

2i

1. BBINOIHUTH JEHCTBHS, IPEACTABUTH PE3YIIbTAT B anredpandeckoii popme (3 — 2i)(4i —1) + >
—1

2. I/I306pa3I/ITI> Ha KOMIUIGKCHOM IIJIOCKOCTH H npeaACTaBUTb B TpPIFOHOMCTpPI‘ICCKOﬁ n

TnoKasatenbHoil popmax wuncna: Z; =—; Z, =1-1; 2, =-1+ J3i.

10.
Borancnuts a) (Z,)"; 6) Bce 3HAaYeHHUs KOpHA 3/Z; .

4. Pemmts ypaBHenus a) 2° —4z2+8=0 6) X—y+ixy=i, X,y eR.
5. TlocTpouTh Ha KOMIUIEKCHOM IUIOCKOCTH MHOXKECTBO TOYEK, YIOBJICTBOPSIOLIMX COOTHOLICHHIO
z-2i[<2

HJI3 No4 «Beedenue ¢ ananus. Ilpeoen. Henpepuvienocmuy
1. Haiitu npeneinsl pyHKINA:
22X +x?+5 . o x®-3x-2 . Wx+1-2 . 1-cos4x
lim — ; lim — ; M ———; lim——;
D TG SV Vi | x=>-1 ¥ —_x—2 x—3 /X_2_1 x—0 2x.tgx
: (2x-1)" . =+ In(l+2x
lim x-(Vx® +1-x); Ilm( ] S lim@1-4x)% Ilmﬁ.
x—oo| 2X +1 x—0

X—>+00 x—0 e3x -1




2. HccrnenoBaTh Ha HEMIPEPHIBHOCTD, HAWNTH TOYKU Pa3pbiBa, CACIATh YEPTEXK:
X+4, x<-1,
y=43%%; y=x*+2, -1<x<1],
2%, Xx=>1.
HJ[3 Ne5 «lIpouseoonan ghynkyuu 00HOIl nepemenHoi»
Haxoocoenue npouseoonoii

1. Haiitu mpon3BoaHbIe M U PEpEeHITHAIIBI IIEPBOTO TTOPSIKA
_ 7cosx

T BX+1
2) y=(2+5x)" —3cos7x,

1)

3) y:%—4x-arcsinx,

4) y=(cosx)?.

2. Haiiti mpon3BoaHyI0 (DyHKIINH, 33 JaHHON HESIBHO e’ —5xe* — 2xy +11=0.
3.HaiiTi nponsBoaHyto HyHKINH, 3aJaHHON TapaMeTPUIECKH X=3cost -5,
y =4t° +5.
4. HaiiTn mpon3BoIHBIE IEPBOTO MOpsiAKa QYHKIUN y= x’e*

IIpou3zeoonasn evicuiux nopaokoe. Ilpunoscenusn npouszeoonoi
2

y dy d°y
1. H —
anuInuTe nu dxz

=3t-t°,
byHK1MiA: a) {X 0) y=5&.

y=3t%

o 2 o
2. a) HanumnTe ypaBHeHue KacatenpbHOH Kk mapabone ) = X — 4X + 2 B rouke ¢ aberuccoit X, = 0
. [loctpoiite rpaduk 1 KacaTenpHYIO.
6) Hanmimte ypaBHeHHe KacaTenbHOi K kpiBoil X° + Y2 —4X+ 2y —164 =0 B ee Touke ¢

koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. HaﬁHHTe HanOOJIbIICe U HAUMEHbIIICE 3HAUCHUS (1)YHKLII/II/I Ha 3aJIaHHOM OTPE3KE

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

4. BeaucauTe Ipeebl, UCTIONB3Ys mpaBmio Jlomuras:
_2x° —-8x? +13x-10
a) lim—; 5 ;
-2 X7 —2X° +3Xx—-6
6) lim x-In(ex —1).

x—>+0

5. 3aBUCHUMOCTD IIyTH OT BpEMEHH IPU NPSMOIHMHEHHOM IBM)KEHUH TOUKH 33Ja€TCSl ypaBHEHHEM
3 2
S= gt +2t°—3,rme S —nyth BM, a t — Bpems B ¢. Bbrunciiute ee CKOPOCTb M YCKOPEHHUE B

MomeHT Bpemenn t =4C.

TPNe2 «Hccnedosanue (hynkyuii u nocmpoenue 2pagurxos

Ilpaxkmuueckue 3a0auu:

1. Tocrpoiite rpadyk HyHKIHH C TOMOIIBIO POU3BOAHON MEPBOTO MOpsAKa y =—x° —3x* +9x +11.



S~ wphE

~

Haiiute mpoMe)KyTKH BBIYKIOCTH, BOTHYTOCTH M TOYKH nepernfda GyHkmun y =2x — 3%/ x? .
3

. . X
Haiinute acMMITOTHI M IIOCTPOMTE CXeMAaTHUHO TpaduK QYHKIMH y = -
(x+1)
o x> —3x+3
IIposeauTe mosHoe neenenoBanne GyHKLUMH U MOCTPoliTe rpaguk y-" — =27,
x-1
[IpoBenuTe moHOE MccneqO0BaHre (GYHKIIMH U TIOCTPOITE Tpaduk
_Inx
X

Teopemuueckue gonpocwi:

Omnpenenenne GyHKINY, HEYOBIBAIOIIEH (HEBO3paCTArOIIEH) Ha IPOMEKYTKE.

Chopmynupyiite HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHUS BO3PACTAHUS U YOBIBaHUS (DyHKITHH.
Omnpenenenne MUHIMYMa U MakcuMyMa (pyHKIHH.

ChopmynupyiiTe HEOOXOIUMBIE U TOCTATOUYHBIE YCIOBUSI CYLIECTBOBAHUS SKCTPEMyMa.
OmnpeneneHre BRITYKJION (BOTHYTOH) QYHKIIMK Ha WHTEPBaJIe, TOUYKH Meperuda.

ChopmynupyiiTe JOCTaTOYHBIEC YCIOBUSI BBITYKJIOCTH (BOTHYTOCTH) rpaduka QyHKINHU, JOCTATOYHOE
YCIIOBHE CYIIECTBOBAaHHE TOUEK MEepernoa.

Omnpenenenne acCUMIITOTHI rpaduka GyHKITHH

HaxoxeHne BepTHKaIbHBIX, HAKJIOHHBIX, TOPH30HTAIBHBIX aCUMIITOT.

HJ[3 Ne6 «Heonpeoenennnlit unmezpany
1. Haiftu HeonpeeIeHHbIE MHTErPAJIb

1.I

3
SIS TRRYY 3 [ S Y
3\/; 5 3+X 2,&)(2_3

3 3 4 4]3Q2;f¥x
[2 _7x . (2x SIN™ X
sm(s—l)
2 4 2X_1
S.IX(BX +l) dx Gjm

9.

11.

13.

J\/l—exexdx 8. jﬂdx,

(x-2)°
jxe‘3dx, 10. I%
X(X° +1)
J' dx 12 J~ dx
X +3x +24/x ' cosxsin® x’

dx
'|.(x+1)\/x2 +2x-1.

TPNe3 «Onpedenennulii unmezpan,

Ilpakmuueckue 3a0anus:

1.

Brruucinuts OIPEACIICHHBIC UHTCTPAJIbL

2 V]
1) I(x2 + X—14)dx. 2) Iln sin xdx
1 2

2.

Brriuuciauts IIomaab (bHprBI, OFpaHI/I‘leHHOﬁ JINMHUAMUAU
1) 3x—y=4, y> =6x

2) r=cos2p, OSgoS%



x =2cost,
3){ . y=3(y=3).
y =6sint;

3. BorumcnuTh INIMHY AyTU KPUBOM, 3alaHHON YpaBHEHUEM

1) y=Inx, V3 <x <15,

2) p=3e"", —7l2<p<x/2
3) x =e'(cost +sint), 1/2<t< .
x=e'(cost —sint),

4. Beraucaute 00beM Tema, oO0pa3oBaHHOTO BpamieHHeM BOKpyr ocu Oy GUTYpHI, OTpaHHYEHHOMN

a2 _ 2
rpadukamu GyHKUIUII Xx=3-y , X=Y +1
Teopemuueckue gonpocwi:

1. JlaiiTe onpeneeHue onpeaeIeHHOT0 HHTErpaia i yKaKATE €r0 TeOMETPHYECKUN 1 MEXaHUIECKHI CMBICIT.

2 ITlycts f: f(x)dx =0, f(x) # 0. Kak 3T0 HCTOIKOBAaTh T€OMETPHUYECKHU?

3. 3anwmute GopMyIy IS BRIYUCISHUS IUIOMIAAN KPUBOIMHEWHOH Tparenuu st ocu Ox u st ocu Oy.
4. Kak nzmenurcs 3ta Gopmyna, ecnu purypa OyneT orpaHudeHa CBEpXy U CHU3Y — rpaduKamMu GyHKIUH
y=f1 () u y=fy(x),ano6okam — npsMeIMH X = a, x = D.
5. 3amumunte GopMyny Ui BEIYUCICHHS IUIOIAAN KPUBOJMHEHHOI'O CEKTOPAa, OIPAaHMYEHHOTO KPUBOH,
3a1aHHOU B MOJISIPHOM CUCTEME KOOPAUHAT.
6. 3amummnTe GopMyIy TS BEIYUCICHHS AJIUHBI JYyT'H KPUBOH, 3aJaHHON YpaBHEHHEM:
a) B JICKApTOBOW CHCTEME KOOP/MHAT;
b) B momspHO# cucteme;
C) ecnu KpHBasi 3a/1aHa MapaMEeTPUUESCKH.
7. 3anumute GopmyIty IS BRIYUCICHUS 00beMa Tejia BpamieHus Bokpyr ocu Ox  (OV).

TP Ne4d « DynKyuu HeCKOIbKUX NEPEMEHHBIX)
In(l— — y2)
1-Jy
2. HaiiTi 3Ha4eHHUs1 YACTHBIX MPOU3BOIHBIX (DYHKIMH B 3aJJaHHOM TOYKE:
1

A) z=x" (L1) B) z= In(\/;+\/§) (12).

1. Haiiti o6nacth onpesenenus yHKoun Z =

5 2u )
3. Haiitu E;j;,ecnn u=xy+sin(x+y).
X

4. BBIYUCIIUTD IPHOIIHKCHHO \/ 5.e%% +2,03% .

5. Haiitu skcrpemyMbl GyHkiun 2 = X° +2y> —4X -6y + 2.

. Inx Iny
6. HaiiTi mpou3BoHyt0 QyHKIMH Z = —— — —— B HanpanieHun Bexkropa (1;1).

y X

7. Haiitu skcTpemManibHOe 3HaueHne GpyHKuuu Z = 2X + Y — y2 - x° npu ycrnoun X+ 2y =1.

8. Haiiti Hanbomnbinee 3HaueHue QyHKIAN:

X>0 X+2y<1
A) Z=X-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<1 y>0.

TPNe5 «Hnmezpan no gpuzyper



2 y?

1. BBIYHCIHUTE HOBTOPHBII HHTETPa jdy I (2x + y)dx
200

2
4 3

gt

3

2. I3MeHUTh OPSIIOK UHTETPUPOBAHHUS B IBOHHOM WHTETpaJe: J‘d I f
1
y

2
.. X
3. Beraucauth JBOWHOI HHTETpa U—Z dxdy, rue D — o6nacthb, OrpaHUYEHHAS JTHHUAMH

1
y=—,yYy=XX=4.
X
4. BbIYHCIUTS IUIOLIAAb GUTYPBI, OTPaHMYEHHON OKpY)XHOCTIMA I =1, I =2C0S¢ (BHE OKPYKHOCTH
r=1).
5. Beraucnute mwiomans GUrypel, OrpaHIYeHHON TUHUSIMA Y = % u X+y—-7=0.
6. Haiftu ctaTnueckue MOMEHTHI OTHOCUTENIBHO KOOPIMHATHBIX OCEN TIAaCTUHKH, OTpaHUYEHHON

. 2 . o
napabosioii 'y = X (y 2> 0), npsMoil  X=9, eCJIH ITIOTHOCTh PACTIPEICIICHUS MaCcChl B KaXKIOU TOUKE

paBHa OpJIMHATE 3TOU TOUKH.

7. Haiinure MomeHTs! uHepuuu |, | y |, OOHOPOIHOI MIACTUHKH (5 = 1), OTPaHUYCHHOHN OCAMHU

KoopauHat u npsimoit Y = 2 —0,5x.

TPNe6 «/luphepenyuanvhsie ypasHeHus eblcuiux HOPAOKOI)

1. Haiitu obiiee pemenne nuddepeHImaibHOro ypaBHEHUS :
1) y"xInx=1y",2) L+x*)y"+2xy' =12x°.

y' = 2:sin3 ycosy
yO==,y@®=1"

3. Haiitu o61iee pemenue nn(b(pepeHuHaanoro ypaBHEHUs (B IpUMeEpe 1) PEHIUTh 3a/1a4y

Komm):

1) y'-2y'+y=xe" g y'+4y'+5y= X2

y'"'—4y"+5y' =6x>+2x-5, 4) y"'+2y" -3y’ =(8x+6)e",
)
5) y' -4y’ +4y=e*(cosx+3sinx),6) y" —64y’ =128cos8x —64e®*,
7 y"+y=1/sin x
y(z/2)=1,y(xl2)=x12

4. Pemnte cucremy 1Y nepBoro nopsiika 1Bymsi cioco0aMu - MOJCTaHOBKH U MeToI0M Ditepa
y' =2x-5y+e'
X'=y—6x+e*

2. Haiitu pemenue 3anaun Komu:

e

TPNe7 «Hucnoswie paovl, pynKyuonaivhsvle paovly
- 1
1. loka3aTh CXOOQUMOCTbh U HAUTH CyMMY psiia 2—2 .
“—~n°+n

2.WccnenoBath Ha CXOAMMOCTD PSIJIbI:



sin n\/_ =1 n!(2n +1)! = (3n-2\"
2 Z -0) Zﬁsm(\/_j ®) Z (3n)! > T) Z:n(4n+1j

n=1 n=1

)Y :
= (3n+1)4/In(n+5)

3. HCCJ’ICI{OB&TB PAAbI HA a6COJ'IIOTHYIO H YCJIOBHYIO CXOOHUMOCTbL:

2) Zsmn\/_ , z D" Z( D" (2n+1) '

“nin(n+1) ~ ~ % 3n+2

4. Haiitu cymmy psina Z%

5. Haiiti 06:1acTh CXOUMOCTH CTETICHHOTO Psijia:

¢ ToyHocThIo 10 0.001.

2) Z( "2 (x+1)" 6) 24 (X 3) " ’ Z( )" (X+2) "

~ 3n+2 n?

6. Pasnoxuts QyHKIMIO B psia Teiopa mo creneHsm X :
a) (3+e7)%,6)7/(12+x-x)*, B)In(1—x—20x?).

7. Berauciauts uHTErpai ¢ TouHoctsio A0 0.001:

05 4y 0.2
; 2
a) |—— .
) | o 6) [sin(25x")dx
0 1+x 0
8. Hatitn mpubmmxEanHo pemenue 3anaun Komm B Buze oTpeska psiia Teinopa mo creneHsm X ¢
yN — X2 + y2
YETHIPhMsI HEHYJIEBBIMH KO3 PUITHSHTAMU: , .
y(0)=0,y'(0)=1
9. Paznoxutk B pag Dypre QYHKIMIO, NEPUOIMYECKYIO € IEPUOIOM 27T , 3a[JaHHYIO Ha oTpeske [—7, 7]
X+m,—7<Xx<0
7, 0<x<z '

dopmynoii f(X) = {

TPNo8 « Dynxkyuu KOMRIAEKCHO20 NEPEMEHHO20)

1. U3o6pa3uth 00macTh, 3aJaHHYI0 HEpaBEHCTBaMH. | paHUIIBI, TpUHAAICKAIINE 00JaCTH, N300pa3UTh
CIUTONIHOM TMHUEH, He IPUHAJIeKAINE — TyHKTHPHBIMHU.

h—ﬂ>1

lz+1>1
2. C tounocteio 1o 0,001 naiit 1elCTBUTENBHYIO B MHUMYIO YaCTH JAHHBIX BEIMYUH:
24,

a) e

6) ch(2—i);
6) Arcctg(2i);
2) 21+i '

3. Uccneposats (GyHkmMio W=SIN2Z Ha aHAIUTUYHOCTh. B Cllydac aHAIUTUYHOCTH HAWTH €€



IPOU3BOIHYIO.
4. BoccranoBuTh ananutuueckyro Gyukuuto f(z)mo ussectroit neiicreutensroit yactu Re f(z)wmm

maumoii Im f(z)u snavenmo f(z;).
Ref(z)=x*—y*+3x+y; f(0)=i.
5. BbIUUCIUTH HHTErPa OT GYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO IO TAaHHOW KPUBOIA.
_[z- Imz?dz, L:|z7|=1, —n<argz<0.
L

6. Bsruucauth unaTerpas. Bocnons3oBaThes Teopemoit Ko min unTerpanbHbiMu popmynamu Koy,
Hanpagnenue BOojib KOHTypa, IPOTUB YACOBOU CTPEJIKH.

2%dz
,2-20

2|

HJ[3 Ne7 «Cnyuaitnble 6eudUHbl U 3AKOHBL UX PACRPEOENeHUA)

1. Baman psn pacnpeleneHus JUCKPETHOM ClaydYaiHOM BeamuuHbl X.
X |1 2 3 4 5 6

P 003015 0,20 {035 |0,15 |?
[loctpouts MHOroyrompHUK pacnpenencHusa. OmnpenenuTs (GYHKLUUIO paclpelnesieHus |

.. m
noctpouts €€ rpaduk. BpMHCINTE MaTeMaTH4ecKOe OXKUIAHHE X, AWCHEPCHIO

D[X] |

, CpelHee KBaJpaTUYECKOE OTKIOHEHUE O n BEPOSITHOCTH
P(m,—o, <X <m, +0o,).
2. 3amana GyHKOUS pacnpeieieHus CIydailHOM BENIUYMHBI X
0, X <3,
1 3 2
F(x) = Z(_X +12x° —45x+54), 3<x<5,

1, X > 5.

Haittu mnotHocTh pacnpeznencnus. [loctpouts rpaduky GyHKIUM W IJIOTHOCTH
pacnpenencHus. BBIUMCINTE MaTeMaTHYECKOE OXUIAHHME, AHUCIEPCHI0O U BEPOSATHOCTH

P(X €(0, 4)).

3. B Tabnuue npuUBENEH 3aKOH pACIPENEICHUS BEPOSATHOCTEW CHCTEMBI CIIyd4alHBIX
BemnunH (X, V)

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
m,, m 2 o’
Haiitu: ko3 punmeHT «a»; MaTeMaTHYecKHUe OXHUIaHUS Vs aucnepcuu vy

ko3 uimenT koppensun Y.

TPNe8 «Obpadomka IKChepUMEeHMANbHBIX OAHHBIX)

Jan cratuctuyeckuii psig (MCXOIHbBIE 3HAYSHSI BEITUYHH )

X 4 X Y X v X v X v
38,4 | 18,7 | 40,7 24 30,3 18 27,3 | 251 22 21




40,2 | 11,7 | 50,8 9 28,4 | 15,7 38 20,6 32 28,6

24,1 | 209 | 382 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

325 | 224 | 36 | 198 | 303 | 213 | 48 | 245 | 46 | 20,3

25 | 295 | 357 | 153 | 305 | 278 | 26 | 28,7 | 27,8 | 155

38,1 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 13 16,8 | 183 | 57,1 | 29 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239 | 202 | 40 | 238 | 425 | 153

47,1 | 14,7 | 459 24 54,3 | 14,2 | 50,7 | 159 | 32,9 | 22,5

50,1 | 159 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

30,2 25 542 | 142 | 214 | 198 | 40,1 | 17,4 47 17,3

36,9 | 232 | 598 | 61 | 384 | 23 | 344 | 234 | 314 | 30,2

366 | 79 | 322 | 223 | 46,8 | 205 | 53,7 | 124 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 183 | 42,1 | 28,5 | 33,7 | 19,8

55 11 312 | 242 | 37,9 | 32,6 43 20,2 | 27,6 | 185

16,2 | 25,2 | 51,2 | 142 | 306 | 215 | 235 | 146 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 | 37 245 | 32,9 | 258 | 455 | 1438

49,7 | 195 | 309 | 20,7 | 576 | 203 | 54 | 144 | 186 | 153

423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 27,4

357 | 119 | 41,2 | 98 | 341 | 263 | 588 | 92 | 39,2 | 17,5

1.

Haiitn BbIpakeHHE JIBYMEpPHOTO OHMIHMPHUYECKOro pacmpeneneHus (X, VY), OSMIUpHYECKUE
pacmpeneneHus COCTaBISIONIX X U Y, IOCTPOUTH Tpadudeckoe 0ToOpaskeHUE pacTpeaeTeHI.

I[J'ISI 9TOr'0 - COCTABUTH KOPPECIIUOHHOC I10JIC, KOPPLCILINNOHHYIO Ta6m/1uy a0COJIIOTHBIX 4acCToT,

2.

BapHUaIlMOHHBIE PsAJbI, TA0IHUIy «CTaTUCTUYECKasi COBOKYITHOCTb U3MEPUMOTO MPU3HAKAY.

Ilo maHHBIM, MOy4YeHHBIM B II.1, OIlEHWTE T'e€HEepalIbHbIE MMapaMeTphl: HalIUTe CpenHee, AUCIepCus,
cpelHee KBaJpaTHYHOE OTKIOHEHUE, aCHMMETPHS, IKCLIECC, MO/IA, MeIuaHa, K03 UIMEHT BapHaluu
st npu3HakoB X M Y. OLIEHHTE CTENEHb OTKIOHEHUS SMIIMPHUYECKOTO PaCHpelesIeHUusl 3TOro
MU3MEPUMOr0 IIPU3HAKA OT HOPMAaIbHOI'O PACIPEICIICHUS.

st atoro 3anonHuTe Tadbnuily «PacdeT BBIOOPOYHBIX OIICHOK MPU3HAKOBY U IMIPOBEINUTE PacUeThI

HCIIPABJICHHBIX OLICHOK I'€HCPAJIbHBIX MMApaMCTPOB. CﬂenaﬁTe BBIBOJ] O K03(1)(1)I/II_II/ICHT6 Bapuanuu.

Ilo naHHBIM, MTOMYYEHHBIM 11.1,2, TPOBECTU CTATHCTUUYECKYIO MPOBEPKY CTATHCTHYECKOH THIIOTE3BI O
HOPMaJIbHOM paclipelelIeHHH M3MEepsIeMOro mpusHaka mno kputepuio [lupcona B ciaydae npusstus
THIIOTE3bl O HOPMAJIBHOCTH paclpefesieH!s] HAalTH JOBEPUTEIbHbIE HHTEPBAJIbI U1 MaTeMaTHIECKOTO
OKHUJaHMS U CPEHETO KBa[paTUYHOIO OTKJIOHEHHUS IpU ypoBHE HaaExHocTH 0.95.

[To naHHBIM 3a/1a4H, HccieayeMou 1m.1-3,  HaliTH U 3amucarh B KOPPEIAIMOHHYIO TaOJIHIy YCIOBHBIE
cpennue. Ha KOppensiuMOHHOM IIOJIE IIOCTPOUTH JIMHUK perpeccud. Haltm ucnpaBieHHbIN
KOPPEJSILIMOHHBIA MOMEHT M K03(¢¢uuueHT Koppensuud. [IpoBepuTh ruioresy o HE3aBUCHMOCTH
npuzHakoB X ®u Y (ypoBeHb 3HauuMOCTH TpuHATH paBHbIM 0.05). Paccuurars x03(hdUIHEHTH
nuneiinoi perpeccun (X Ha Y win Y Ha X). [IpoBepuTh 3HAYMMOCTh YPaBHEHUSI PETPECCHH.



[Mpuioxenne 2
OueHovHbIe cpeACTBA /1JIsl MPOBeIEeHUS IPOMEKYTOUHOM aTTeCTAlMU
a) [lnanupyemsble pe3yabTaThl 00y4eHHs] M OLICHOYHBIE CPe/ICTBA VISl IPOBEAeHUS MPOMEKYTOYHOM aTTecTAlUM:

Kon HWHIAWKATOpa I/IHILI/IKaTop JOCTHKCHUSA KOMIICTCHIINN OHGHO‘{HBIC CpeacTtsa

OIIK-3 - cnoco0HOCTHI0 MPUMEHSITH COOTBETCTBYIOIIMIT (PU3MKO-MATEMATHYECKHUIl aNNapaT, METOAbI AHAJIU3A U MOIeIHPOBAHMS, TEOPETHYECKOTO U
IKCIEPUMEHTAJbHOI0 MCCJIeI0BAHMS NPH PelleHUH MPodeccHOHATbHBIX 3a1a4

OIIK 3.1 Hcnone3yer MeToIbI aHATU3A U Teopernueckue BONpockl AJs1 Ik3amMeHa B 1 cemecTpe
MOJICTIMPOBAHNUS TIPH PEIICHUN . Marpunpl. Buner matpun. JleficTBus Hal MaTpUIIAMH.
npogecCHOHANIBHBIX 33714, . Onpenenurens. OnpeneneHue, CBONCTBA ONMPEAETUTEN.
MOJIEJIMPOBAHUHN U MPOEKTUPOBAHUU . HeBbipoxnennas marpuna. O0parHast marpuna. Panr marpunpl.

. CucteMsl TUHEHHBIX ypaBHeHUH. OcHOBHBIE MOHATHS. CoBMecTHOCTH CJIAY.

. Pemenue cucrem JIMHENHBIX ypaBHEHUI. MaTpU4YHBINA METOLL.

JHEPrOCHUCTEM

. Pemenue cucrem nuHelHbIX ypaBHeHU. @opmynsl Kpamepa.
. Peluenue cucrem inHeNHBIX ypaBHEHUI MeTo0M [aycca.

0 NNk~

. CucTeMbl IMHEHHBIX OJHOPOIHBIX YPAaBHEHUI.

9. BekTopsl. JIuHelHbIE oniepali HaJl BEKTOPaMHU.

10. Ilpoekuus BekTopa Ha ocb. Moayne BekTopa. Hanpapisionue KOCUHYCHI.
11.CkansipHoe NpOM3BeEIEHUE BEKTOPOB, €TI0 CBOWCTBA.

12.BekTopHOE NPOU3BEACHIE BEKTOPOB, €I0 CBOICTBA.

13. CmemanHOE TPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA.

14.YpaBHeHHS IPSIMON Ha MIIOCKOCTH.

15.YpaBHEeHHUS IIIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHEeHHS IPAMOHN B IPOCTPAHCTBE.

17.B3anMHOE paciookeHHe MPSIMBIX U INIOCKOCTEH. YT0N MeXAy HUMHU. PacCTOSHIE OT TOYKH 10 IPSIMOH,
IIOCKOCTHU. TouKa nepeceyeHus: NpsIMOi U MIOCKOCTH.

18. KpuBbie BTOpPOro Mopsiika: OKpy>KHOCTb, SJUIHIIC, THIepOoia, napabosa, X reOMETpHUUECKHe CBOMCTBA U
YpaBHEHUS

19. TlonsipHast cucrema KooparHaT. KpuBbie B TOJISIPHON cUCTEME KOOPIUHAT

20. KoMrutekcHble uncia. Anredpandeckasi, TpUroHoOMeTpryeckas 1 okasaTeabHas opMa KOMIUIEKCHOTO YHCIIA.

21. leficTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU: CIIOKEHHE, yMHOXKEHUE, JielieHne. Bo3BeneHne B cTeneHb, U3BICYCHUE
KOpPHs N-0l CTENEHHU.
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22. @ynaknus. Crioco0Osl 3amanus. O6macTs onpeneneHus. OCHOBHBIC dJIEMEHTapHBIC (DYHKIINH, UX CBOMCTBA,
rpaduku.

23. Ilpenen ¢pynkiuu B Touke. [penen pyHkunu B 6eckonedHocTH. OTHOCTOPOHHHE TIPEIEIHI.

24. becKOHEYHO MaJble 1 OECKOHEYHO OoMbIIie (QYHKIUHU, CBA3b MexX 1y HUMHU. CBOMCcTBa OECKOHEUHO MaJIbIX
GyHKIMHA.

25. Teopemsl 0 npezenax. PackpbiTue HeonpeleIeHHOCTEH.

26.3ameuaTesbHbIC MPEICIIbL.

27.CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIMHA. DKBUBAICHTHBIE OECKOHEYHO Manble (YHKIIMH H OCHOBHBIE TEOPEMBI O
HUX.

28. HeripepbIBHOCTH (pyHKINH B TOUKE. TOUKH pa3pbiBa U X KJIACCU(PHUKALL.

29. OCHOBHBIE TEOPEMBI O HETPephIBHBIX (PyHKIMsAX. CBoiicTBa (QyHKIMH, HENPEPHIBHBIX Ha OTPE3KE.

30. IIponsBomHas PYHKIUH, €€ TCOMETPUICCKUHN 1 (PU3UICCKUAN CMBICIT.

31. YpaBHeHus KacaTebHOW U HOpMand K KpuBoi. AuddeperunpyemMocTs QyHKINH B TOUKE.

32. [IpousBoHAast CYMMBI, Pa3HOCTH, IPOM3BEICHNUS, YacTHOrO (yHKIMU. [Ipor3BoHasK Ci10)KHOI U 0OpaTHOI
GbyHKIMHA.

33. InddepenumpoBanne HessBHBIX QyHKIMH. Jlorapudmuueckoe nuddepeHmupoBanmed

34. InddepeHnppoBanne napaMeTpuIecKy 3aJaHHbIX HYHKIHH.

35. [Ipon3BOIHBIE BBICIINX TIOPSAKOB.

36. Iuddepenuman pynkuun. ['eomerpudeckuii cmpicn quddepenunana. OcHoBHbIE TeopeMbl 0 quddepeHnnanax.

37. Ilpumenenne auddepeHnnana K MpUOIHDKCHHBIM BEIYUCICHUSM.

38. OcHoBHBIE TeopeMbl An(hepeHInaIbHOro neuncnenus: Poms, Jlarpamka u Komm.

39. IIpaswio Jlonwrans.

40. YcnoBusi MOHOTOHHOCTH (yHKIMH. DKkcTpeMyMbl pyHkumit. HeoOxonmumoe 1 10cTaToqHOE YCIOBHS SKCTpEMyMa
¢GbyHKIHN.

41. HauGonblliee ¥ HANMEHbIIIEe 3HAUCHUsT (PYHKIIUU Ha OTPE3KeE.

42. Beinykiiocts rpaduka GyHkuuu. Toukn nepernba. Heo6xomuMoe U JOCTaTOYHOE YCIIOBHS TOUEK Mepernoa.

43. AcuMnTOTHI rpaduka GyHKIHH.

Teoperuueckne BONpocsl IK3aMeHa BO 2 ceMecTpe

ITepBooOpa3zHas. HeompeneneHHbI HHTETPAN U €T0 CBOMCTBA. Tabyniia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/Ibl MHTEIPUPOBAHMUS: 3aMeHa [IEPEMEHHON U MHTETPUPOBAHHUE 10 YACTSIM.

WuTerpupoBanmie pannoHATBHBIX (YHKIUH.

WHTerpupoBaHie TPUTOHOMETPUIECKUX () YHKITHH.

WHTerpupoBanue HppannoHaIBHBIX (QYHKIIHH.

OmnpeneneHHbIi HHTErpall KaK MpeieN HHTETpabHONH CYMMBI, €0 CBOICTBA.

®dopmyna Hetotona — JleliOnna. OCHOBHbIE CBOMCTBA ONPEICICHHOTO HHTErpaa.

Nogok~owphE
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8.

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

Beruncienne onpeneneHHOro MHTETpaia (3aMeHa NEepeMEHHOH, HHTErpUpOBaHKe MO dacTsM). MHTerpupoBaHue
YETHBIX U HEYETHBIX (DYHKIMH B CHMMETPHUYHBIX TIpe/esax.

HecoOcTBeHHbIE UHTETPAEL.

['eomeTprueckre U pU3HMYECKUE MIPUITOKEHNUS OIPENICICHHOTO HHTETpana.

O6mnactp onpenenenust ®HII. Ilpexnen, nenpepbiBHOCTh. CBoiicTBa (QyHKIMI, HENPEPHIBHBIX B OTpaHHUYEHHOU
3aMKHYTOH 00J1acTH.

YacTHbIe TPOU3BOAHBIE IEPBOTO MOPAIKA, UX TEOMETPUUECKOE HCTOIKOBAHHUE.

YacTHbIE TPOU3BOJHBIC BHICIIUX ITOPSAAKOB.

HuddeperunpyemMocTs 1 ONHEIH auddepernnan GpyHKInu.

[Tpumenenne nonHoro qudpepeHnuana K MpuOIMKEHHBIM BEMUCICHIIM. J{uddepeHmanbl BEICIINX TOPSAAKOB.
[TpousBonHas cioxHo# ¢yHKkIuy. [TomHas mpon3BogHAS.

HuBapuaHTHOCTE (DOPMBI IOTHOTO TU(QepeHIraa.

HduddeperunpoBanme HEIBHON QYHKITUH.

KacaTenpHas II0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OkcTpeMyM (YHKIMHU IBYX NepeMeHHbIX. Heo0XoquMoe 1 10CTaTOYHOE YCIOBUE IKCTPEMYMa.

HawuGonblee 1 HanMeHbllee 3HaUSHNsT PYHKIIMU B 3aMKHYTO# o0nacTu.

JIBOIHOI MHTErpas: OCHOBHBIE MOHATUS U ONIPEACIICHHUS.

OCHOBHBIE CBOMCTBA JBOMHOTO MHTETpaJIa.

Brruncnenue qBOWHOTO HHTErpana B 1eKapTOBBIX KOOPAWHATAX.

Brruncienue ABOMHOIO MHTETpasa B MOJISAPHBIX KOOPAMHATAX.

Juddepennnansaple ypaBHEHNS: OCHOBHBIC IOHATHL. 3a/1a4H, TPUBOAIINE K TU(PPEPEHIINATBHBIM YPaBHEHHUSM.
Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH pereHns TudQepeHHanbHOro ypaBHEHNS.

VYpaBHEHUS C pa3eIIIOINMHUCS TTEPEMEHHBIMH.

OnHoponuble udpepeHnnanpHple ypaBHeHHs 1 mopsika.

JIuneiinble ypaBHEHM IEPBOTO NopsiaAKa. YpaBHeHus beprynu.

YpaBHEeHUE B MOJHBIX AU PepeHIraIax.

JuddepennnanpHpie ypaBHEHUS BBICIINX MOPSAKOB: OCHOBHBIEC TOHSATHSL.

YpaBHEHUSI, JOMYCKAIOIIHE OHIKEHUE MOPSAKA.

Jluneiinple nudepeHaabHple YPaBHEHUS BBICIINX TOPSAKOB. JIMHEHHBIe ogHOpOAHbIE TudQepeHInaIbHbIe
ypaBHEHHSA 2, N-TO TOPSIKOB.

Wnrerpuposanne JIOAY ¢ nocTossHHBIMU KO3 (DUIIMEHTAMH.

Jlunettnbie HeomHOpoaHbIe Y. CTpyKTypa obrero pemenns JIHY.

Metoa Bapuanuy IpOU3BOJIbHBIX MOCTOSHHBIX.

Wnrerpuposanne JIHAY ¢ nocTosHHEIMU K03()(HUIIMEHTAMH U IIPABON YacThIO CIIEIMAILHOTO BU/IA.

Cucremsl qu¢ddepeHnnanbHbIX ypaBHEHHHA. Teopema CylecTBOBaHMS M €IUHCTBEHHOCTH pemeHus. Meron
WCKJIIOYEHHS JJIsl pEIeHNsI HOPMAJIbHBIX CHCTeM A hepeHIINaIbHBIX YPaBHEHHH.
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Teopenmecxme BOIIPOCHI 1JIA 3a4€Ta B 3 ceMecTpe

Yucnosere psaabl. CxonuMocTs 1 cymma psana. CBOHCTBa psIOB.
Psin reomerpudeckoii mporpeccnn. Heo0xoanMeIi pU3HAK CXOTUMOCTH YHCIOBOTO psifa. ['apMOHHYECKHA PSI.
JlocTaTouHble TPU3HAKN CXOJUMOCTH 3HAKOTIOJIOKUTENBHBIX psioB. [Ipm3Haku cpaBaenus. [Ipusnak JamamOepa.
JlocTaTouHbIE IPU3HAKK CXOIUMOCTH 3HAKOIIOIOKUTENBHBIX psiioB. PagnkansHeril npusHak Kommm. ViHTErpansHbIH
npusHak Komn.
3Hakouepeyrolecs U 3HakonepeMeHHble psiabl. [Ipusnak JlelioauIa. AOCOIIOTHASA U YCIIOBHAS CXOJUMOCTD Psijia.
OyHkiuoHadbHble psinbl. O6nacte cxomumoctu. CremeHHble psiabl. Teopema AbGens. Paguyc cxomumoct.
CBoJCTBa CTETICHHBIX PS/IOB.
7. Psaner Teiinopa u Makiopena. Paznoxenue pyHKIUI B CTCTICHHBIC PSIBL.
[TpuMeHeHne CTEEHHBIX PSIIOB B PHOJIM)KEHHBIX BEIYUCICHUSIX.
9. Tpuronomerpmueckue psanpl. OmnpeneneHne KO03((GHUIMEHTOB TPUTOHOMETPHYECKOTO  psma.  YCIOBHE
pazioxumoctd QyHKIHI B psin Dypee.
10. Psaer dypbe U1l 4eTHBIX M HeUeTHBIX GYHKIMH. Psipr dypbe 11 GyHKINE TpOu3BOIBHOTO Nepruosa. Pasnoxenue
B psig Oypbe HemepHoIMUecKUX (QYHKIUH.
11. ®yHKINM KOMIUIEKCHOTO IIEPEMEHHOTO: MTOKa3aTeIbHas U JJorapupMuiecKkast (QyHKIHUSL.
12. ®yHKIMHM KOMIUIEKCHOTO MEPEMEHHOT0: TPUTOHOMETPUUYECKHE 1 00OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIHH.
13. ®yHKIUU KOMIUIEKCHOTO MIEPEMEHHOTO: rHrepooindeckue QyHKIUU, CTETICHHAS (PYHKIUS.
14. MnddepennppoBanre GpyHKINH KOMILIEKCHOTO repeMeHHoro. Ycnosust Komu-Prumana.
15. UurerpupoBanue QyHKIHH KOMIUIEKCHOTO IEPEMEHHOTO.
16. Teopema Kormm. Nurerpanbhas gpopmyna Ko
17. DnemMeHTH KOMOMHATOPUKN: TIEPECTAaHOBKH, Pa3MEIICHNUS, COUCTaHNUS.
18. OcHOBHBIE TOHATHS TEOPUH BEPOSITHOCTEH: HCTIBITAHNUE, COOBITHE, BEPOSITHOCTH COOBITHSI.
19. [eiicTBus Hag cOOBITUAMU. AnreOpa COOBITHIA.
20. TeopeMbI CIIOKEHUSI 1 YMHOKEHHST BEPOSITHOCTEH.
21. ®opmyna nonHoi BepositHocTH. Dopmyna beiieca.
22.TlocneoBaTenbHOCTh HE3aBUCUMBIX HCIbITaHui. Dopmyna beprymm.
23. CiiyvaifHble BEJTMIHHEL, UX BUIBI.
24. Psin pactipenenenusi. DyHKUus pacrpeaenenus, ee cBoiictsa. [I0OTHOCTD pacnpe/eneHus, CBOUCTBA.
25.YuciIoBble  XapaKTEepUCTUKH  CIy4allHBIX BEJIMYHMH: MaTeMaTHYecKoe OKHIaHWe, JUCIepCHs, CpeHee
KBaJpaTHUECKOE OTKIOHEHHE.
26. HopmaJibHBIH 3aKOH Pacpee/iCHHs CITydaiHON BEITUYNHBIL.
27.CucreMbl ClTy4ailHbIX BEIMYKH. 3aKOH pacnpeesieHus. YUCIoBble XapakTepUCTUKH CUCTEMbI CIIyYaifHbIX BEJTHYHH.
3aBUCUMOCTD CJIy4aiiHbIX BEJIUYHH.

PONME

oo

®
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28. [Ipenmer MaTeMaTHYECKOH CTATHCTHKH. | eHepaibHas COBOKYIHOCTh M BbIOOpKa. Bapuarmonssiit psa. [lomurow.
I'ncrorpamma. DMmupuyeckast GYHKIHS pacrpeaeeHus..
29. CraTucTuuecKue OLCHKU IapaMeTpoB pacipeeieH s TeHepalbHOM COBOKYITHOCTH.

Ilpumepnsle npakmuueckue 3a0anus 01a IKIAMEHA U 3auema:
1 cemecmp:
1. Pemtuts MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

A:(_lz _34) 8{_37 E]VC:[—Z SJ

2. Peuth cUCTEMBI JIMHEHHBIX alire0pandeckux ypaBHeHHH 1o ¢popmynam Kpamepa, MaTpuaHbIM METOAOM, METOJIOM
T"aycca:

3X, +4X, +2X, =3
2%, — X, —3X; =-3
X, +5X, + X3 =-2

1,3,6), A(221), A(-L0;1), A,(—46;-3).

3. JlaHbl KOOpMHATHI BEPIIVH MTUPAMHUIbI AR AN, Ai(
Haiitu:

1) nmuay pedpa Ak ;

2) yroa Mexny pedbpamu Ak, u AA ;

3) yron mexay pedbpom Ah Y TPaHbIO AR, ;

4) mnomaab rpaHu AhA, :
5) o0BpeM nHpaMHIHL.

4. HanncaTh KaHOHHYECKUE U TAPAMETPUUECKUE YpaBHEHHS IPSIMOH, Ipoxosieii yepe3 Touku M(2,1,-1) u K(3,3,-1).
5. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxosnier uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
6. JlokazaTb, 4TO MpsIMbIE TAPaJUICIbHbIL:

x+2 y-1 z [Jx+y-z=0
3 -2 1, lx-y-52-8=0

10. Beraucaure npenens:
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—x* . 1-cos4x —1-
B lim TN g fim S ) V2145
xoe X+ 3X° + 2X x>0 2X-tgX 3 x_3

X =ctg2t,

11. Haii dy .. _ 4x—x?
.Haiinure —  nna yHkuuii: a) y =e . 0)
dx y = In(sin 2t)

12. UccnenoBath GyHKLHMIO M IOCTPOUTH €€ rpaduk: y =2 4 —
X*—4

2 cemecmp:

14. Haiit HeonpeAeNEHHBI HWHTETPAIL: a).[ 3x—2 dx, 0) J COSX_ 4x.B) IZXEXdX.

MX+1 1+sinx

JJZ? xdx
2 \/xz +5
2
16. Haiitn momans QUIypbl, OTpaHUYCHHOW JIMHUSMH: X=4, y°=4x.

_ fo_y2_ 2 3
17. Haiitu 1 mocTpouTh 001acTh omnpeaencHus (yHKIHA U=y9-X"—y" +(x-y) .

15. Berauciute onpeneeHHbIH HHTETpal

3 -
18. Haittu monsenii  nuddepennman  ¢(yHKINU: z=X"In y —Sin 2Xy .

19. HaiiTn d4acTHBlE TPOM3BOJHBIE MEPBOTO MOPSAKA (PYHKIIUH:

2 =5x%y3 +In(x +4y).

2
20. Uccnenoars Ha sxkctpemyM dyukuuro £ = X — 2xy + 4y3
25. Pemnre 3anaay Koum: a) Y €0s” xdy = (y2 +1)dX, y(O) =0.
6) y — 2% =3x%  y(-1) =4

26. Haiigute obiuee perienue anphepeHnnaabHoro ypaBHeHUs y” + y' = e?,
27. Petnth 0HOPOAHYIO cucTeMy Au(DepeHInaTbHBIX YPaBHEHUI:
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x'=6x—y,
V' =x+4y.

3 cemecmp:

2
28. HaiiTn Bce KOMIUIEKCHBIE YMCIA, YAOBIETBOPAIONINE 3a1aHHBIM ycrnosusm Z —Z . Halinennsle uncna
3amucaTh B TPHTOHOMETPUIECKON M OKA3aTeIbHON opMax.

T

1-i
i i 2
29. Beraucnuth 3HaYCHAUS () yHKITHIA: cosi, In(3+4i), e .

o 4 _ 81 o
30. Haiiti kopHu ypaBHeHHss Z = 0ll u m300pa3suTh X Ha KOMIIEKCHOH IIIOCKOCTH.
31. Beranucanutes HHTETpA:

3

z* .

—dz; :z=2e%,0<@p <=
fz_ z; y: z=2e ¢ <7
14

33. TIpu mocraBke ¢ 3aBoza Ha 0a3y 1000 pagHONpUEeMHHUKOB, Y 55 BBIILIU U3 CTPOS JIaMIlbl. HaliTi BEpOSTHOCTH TOTO,
YTO B3ATHIN HayJa4y MPUEMHHK OyJIET UCTIPABHBIM.

34. IlaTHanaTh S5K3aMEHAMOHHBIX OMIIETOB COAEPIKAT IO 2 BOIPOCa, KOTOPHIE HE MOBTOPSIOTCS, 3K3aMEHYIOIIUHCS
3HAET TOJILKO 25 BompocoB. HaiiTi BeposTHOCTH TOTO, YTO HK3aMeH OyJeT cllaH, €Cin JUIs 3TOTO JI0CTaTOYHO OTBETUTH
Ha JiBa BOIIPOCA OJJHOTO OmIeTa.

35. [IpuHnMaeM BEpOSTHOCTH POXKICHHUS MAJIbUUKa U IEBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTO, uTO cpenu 10
HOBOPOXK/JICHHBIX 6 OKQXKYTCSl MaIbYHKaAMH.

36. Jlan 3aKkoH pacrpeleleHns: JUCKPETHOW Cy4aiiHO# BEIMYHHbI:

x: | 110 | 120 | 130 | 140 | 150
p: 0102 |03 |02 |02
BBIYHCIIUTD €€ MaTEMaTH4eCKOe OXKUAaHNe, TUCIIEPCHIO U CpeJHee KBaJpaTHIeCKOe OTKIIOHEHHE.
37. Mana ¢pyHKIMS pacnpeneseHns] HEPEPhIBHON CIy4aiiHOM BETMUMHBEI X

0 npu  x<0
F(x) =40,25x3(x+3) nmpu 0<x<1
1 npu  x>1
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Haiitu miotHOCTH pactpeseneHus f(X), mocTpouts ee rpaduk, BeposSTHOCTh MOMAIaHKS B 3aAaHHbII nHTepBai [0,5;
2], Mx, Dx, o

38. 3agano pacnpeneneHue BEPOSITHOCTEH TUCKPETHON TBYMEPHOH Ciy4aifHOW BETMYMHBIL:

X"

Y\ X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3ak0HBI pacripeie]ICHUsT COCTABIAIONINX, KO3(DOUIIUCHT KOPPEIAIHK

OIIK 3.2

CrocoOeH NPUMEHSTh COOTBETCTBYFOIIHIA
(hU3MKO-MaTeMaTHUECKUI anmapar mpu
TEOPETUICCKOM M IKCIICPUMEHTAILHOM
HCCIICIOBAaHHUHU B PEIICHUH 3314
JHEProcOepeKeHus;

IIpumepnvie npuknaonvie 3a0a4u u 3a0anus
3ananue 1. 3aBUCUMOCTH ITyTH OT BPEMEHH TP NPSIMOJIMHEHHOM ABMXCHUH TOUKH 33/1a€TCS1 ypaBHEHUEM

1

3 2
S==t"+2t°—3,rme S —myrsBM,a I — Bpems B c. BriunciuTe €€ CKOPOCTh M YCKOPEHUE B MOMEHT

Bpemenn  =4C .

—q_.2 —
3ananme 2. K rpaduky GyHKIIMH f [ﬂ =3-x B €ro TouKe ¢ aderuccoii 0 =1 MpoBeJieHa KacaTenabHas. Halitu

IJIOIIAb TPEYTOIbHIKA, 00pa30BaHHOTO KacaTeNbHOH 1 OTPe3KaMH, OTCEKaeMBIMU €10 Ha 0CSAX KOOPJHUHAT.

3apanue 3 . s pelieHus 3a1a4u cAeIaliTe CXeMaTHYECKUH YePTexk U MoNTydnTe (PyHKINOHAIBHYIO 3aBUCUMOCTb 110
yKa3aHHUIO K 3a1ade. Haiiqure obnacth onpeneneHus 310l QYHKIMU O CMBICTY 3a1a4d. BelaucianTe 3HaYeHHs STOH
(bYHKIMH TIPH TPeX Pa3INYHbIX 3HAYCHUAX apryMeHTa. Mccnenyiite GyHKIMIO Ha HauOobIIee M HANMEHbLIIEe
3HayeHus. OTBEThTE Ha BONPOC 3a/1a4H.

«CeueHue TOHHENS UMeeT (GopMy NPSIMOYTOIBEHHKA, 3aBEPLICHHOr0 ModykpyroM. [lepumerp ceuenus 18 m. [lpu
KaKoM pajiyce NOJIyKpyra IUIOLIaab CeueHus OyneT HanOombIeH?

S pr; S=3(),

O6o3HaubTe paguyc nonykpyra yepes I u BeIpasure miomanms CeYeHHsI KaK (DYHKITHIO O
3apnanue 4. [TogymaiiTe, ¢ HOMOUIBIO CPEJICTB KAKOTO pa3jieiia MATeMaTHKKU MOXKHO PEIIUTh CIIETYIOUIYIO 3aa4y.
«Jl1s1 yOOpKH CHera Ha yJuiax ropo/ia UCIoJb3YIOTCs CHeroyoopouHbie Maiiuabl. OHU paboTaroT B TeYEHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ HOCTOSHHOM CKOpPOCTHI0 yoopku cHera 400 (M%/4). 3menenue oObeMa cHera,

ds
& 120 -5,

BBIIIQ/IAFOILIEr0 Ha YJIULBI TOPOJA B TOPOAE B TEUEHUE CYTOK, MOKHO OIIUCATh YPABHEHUEM dr

S(1)

rae

I A —
— 00bem cHera (B M%), BhIIaBIErO 32 BpeMms t (B yacax), 0<r<£24. B moment spemenn [ = 0 ma ymumax
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ropoza nexut 1000 M3 cHera. YcTaHOBHTE COOTBETCTBHE MEX Ty BpeMEHEM t 1 00BbEMOM CHeTa, JIEKAIIETO Ha yJIHIax

S(1)
ropoja .
CocTaBbTe MaTeMaTUYECKYI0 MOJEb 3TO! 3a1a4y U pemuTe eé.
3aganne 5. CyrouHas mOTPeOHOCTH AIEKTPOIHEPTHH B HACEICHHOM NYHKTE SBISETCS CIyYalHON BEIWYIHHOM,

3000 xBm [ u

MaTeMaTH4eCKOe OXKHUJaHUE KOTOPOH paBHO , a aucnepcus paBHa 2500. OueHUTh BEpOSTHOCTh TOTO,

2500 10 3500 xBm / v

YTO B OJIKAWIINE CYTKH PACXOJ DIIEKTPOIHEPTHU B TOM HACEIEHHOM ITYyHKTE Oy/eT ¢

3aganne 6. UTo 3HAYNT OLICHUTH TeHEPAIbHEIC MapaMeTphI 0 BEIOOpKe? ChopMmynupyiite onpeaencHne TOUeIHOH
oneHkd. OnpenennuTe CMEIEHHbIE U HECMEIeHHbIE, (D eKTUBHBIC U HeA()EKTUBHEIE, COCTOATENHHBIC U
HECOCTOATENbHBIE OLIEHKH TeHEPAIbHBIX MTapaMeTpoB. IIpormmocTpupyiTe onpeaeneHust FeOMETPUIECKH. 3alnIInTe

pacyeTHbIE HOPMYIIBI IS CTPYIIUPOBAHHBIX ¥ HECTPYIITMPOBAHHBIX JAHHBIX: BEIGOPOUHOro cpeanero X  (yKaxure
€r0 BEPOSTHOCTHBIN CMBICI); BEIOOpOoUHOH nucniepcun Dp. Kak oneHHTs MaTeMaTHIECKOE OXKHUIAHUE MO BHIOOPOYHOM
cpennei? OueHuTe AUCIEPCUIO 110 UCIPABIEHHON qucnepcun. KakuMu SBISAIOTCS TOYEUHBIE OLEHKH
MaTeMaTH4ECKOI0 OKUIaHMs, JUCIIEPCUU U CPEAHEr0 KBaApaTUYHOIO OTKIIOHEHH: CMELIEHHBIMHU UM HET,

3¢ PEKTUBHBIMU WM HE3(HEKTUBHBIMH, COCTOATELHBIMU MM HECOCTOSATEIILHBIMU?

3agaua 7. Jlis u3y4eHuUs KOJTHYSCTBEHHOTO Mpu3Haka X W3 TeHEepalbHOM COBOKYITHOCTH H3BJICUCHA BHIOOPKa
Xy, X, oobema [, mmerolnas taHHOE CTATHCTHYECKOE PACTIPEICICHHUE.

1). ITocTpoiiTe MOTUTOH YaCTOT.
2). [locTpoiite sMIMpHUYEcKyI0 QYHKINIO pacipeaeIeHusl.
3). [locTpoiiTe rHCTOrpaMMy OTHOCHTENIBHBIX 4aCTOT.

4). Haiigure BeIGOpoYHOE cpennee X , BLIOOPOYHYIO TUCIIEPCHUIO DB , BRIOOPOYHOE Cpe/iHee KBaIpaTUIeCKOe

2
OTKJIOHCHHC Ge , HCTIPABJICHHYIO AUCIICPCUIO S" mu HUCIPABJIICHHOC CPEIHEC KBAAPATUIECKOEC OTKIIOHEHUE S.

X 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7
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0) Iopsanok npoBeeHNUsI MPOMEKYTOYHOI aTTecTAUN, MOKA3aTeJH U KPUTEPUH OlleHUBAHMSA:

[TpomexyToYHas aTTeCTalMs 0 JUCHUIUTHHE «MaTeMaTHKay» BKII0YaeT TEOPETHYECKUE BOTIPOCHI,
HO3BOJISIIOIIHME OLICHUTh YPOBEHb YCBOCHHS 00YYAIOIMMHKCS 3HAHUI, U IPAKTHIECKHE 3a1aHM,
BBISIBJISIIOIINE CTETICHb CHOPMHUPOBAHHOCTH YMEHUIA M BIaJICHUIA, TPOBOAMUTCS B popme dk3amena (1 u 2
ceMecTphl) U B popMe 3adeTa ¢ oLeHKou (3 cemectp).

DK3aMeH N0 JaHHOM TUCIHILTHHE MPOBOIMUTCS B YCTHOM (hOpME MO SK3aMEHAI[MOHHBIM OHMIeTaM, Kbl
U3 KOTOPBIX BKJIFOYAET 2 TEOPETHYESCKUX BOMPOCA U JIBA MTPAKTHUCCKUX 3a/IaHHSI.

Ioxa3aTe/in 1 KPUTEPUH OLEHUBAHHUS PK3aMeHA M 3a4eTa ¢ OIeHKOi:

— Ha OICHKY «OTJIMYHO» — O0YYArOIIUNACS JEMOHCTPUPYET BEICOKHIA YPOBEHD C(DOPMUPOBAHHOCTH
KOMIIETeHIINH, BCECTOPOHHEE, CHCTEMaTHIECKOe U TITy00KOe 3HaHNe y4eOHOro MaTepuraia, CBOOOIHO
BBITIOJTHSICT IPAKTHYCCKUE 3aJ1aHuUs1, CBOOOHO ONEPUPYET 3HAHUSAMH, YMCHHUSMH, TIPUMEHSICT UX B
CUTYyaIIUAX MOBBIIIEHHOHN CII0)KHOCTH.

— Ha OLICHKY «XO0POII0» — 00yJaroIIuiics JeMOHCTPUPYET CPEIHUIN YPOBEHb COPMUPOBAHHOCTH
KOMIICTCHIIUI: OCHOBHBIC 3HAHMsI, yMEHHUS OCBOEHBI, HO JOMYCKAOTCS HE3HAYUTEIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYIHCHHS TPU aHATUTHYECKHIX OTepallnsX, IepeHOCe 3HAHUIH U YMECHUI Ha HOBBIC,
HECTAHJIAPTHBIC CUTYAIUH.

— Ha OLICHKY «YI0OBJIETBOPUTEIbHO» — O0YYAIOIIUIACS IEMOHCTPUPYET MTOPOTOBBINA YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITCTCHITHIA: B X0/I¢ KOHTPOJILHBIX MEPOTIPHUATHIT TOMYCKAIOTCS OIMUOKH,
MPOSIBISETCS OTCYTCTBHE OTIICIIBHBIX 3HAHUH, YMCHHI, HABBIKOB, 00YYArOIIUNCS UCIIBITHIBACT
3HAYMTENBHBIC 3aTPYAHCHUS NP OMIEPUPOBAHIH 3HAHUSAMHU M YMEHUSIMH TP UX MEPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OIICHKY «HEeY/I0BJIETBOPHUTEIbHO»— 00YYArOIIHUICS IEMOHCTPUPYET 3HaHUs He Ootiee 20%
TEOPETUIECKOr0 MaTepHaa, IOMyCKaeT CYIECTBCHHBIC OIIMOKH, HE MOKET MOKa3aTh HHTEIICKTyallbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]1a4 WM HE MOXET MOKa3aTh 3HAHMSI JJaKEe HA YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHus nH(MOpMAITUH.





