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1 Ilesin ocBOEHMSI IMCUMILTHHBI (MOYJIs1)

[lenssMu OCBOEHHUS JUCHHUIUIMHBI «MaremaTtuka» SBISIOTCSI: (HOPMUPOBAHHE Y
oOydaromuxcsi 00MIEKyIbTYPHOW KOMIETCHIIMH, BKIIOYAIOIICH O3HAKOMIICHUE 0OakaiaBpoOB C
OCHOBHBIMM MAaTE€MaTH-YE€CKHMMH TIOHATHSIMH, BOCIIUTAaHHE BBICOKOH MaTeMaTHYECKOMN
KYJIbTYpbl, 0a3upylolIeiics Ha MHCIOIb-30BAHUM OCHOBHBIX 3aKOHOB MaTeMaTHUKU B
podeCCUOHATILHOM JEATEIIPHOCTH, TPUBUTHE HABBIKOB COBPEMEHHBIX BUJIOB MATEMATHYECKOTO
MBIIIJICHUS, HWCMOJb30BAaHUE MAaTEMaTHUYECKUX METOJOB M OC-HOB MAaTeMaTHYeCKOTO
MOJICIIMPOBAHUS B MPAKTUYECKOMN NEITEILHOCTH, BEIpa0OTKa y OaKaIaBpOB YMEHHUSI IIPOBOAUTH
MaTeMaTUYeCKUil aHalU3 MPUKIAJHBIX 337a4 W OBJIAJICHUE OCHOBHBIMH aHAJIUTU-KO-
r€OMETPUUYECKUMH METOAaMH MCCIICIOBAHUS TAaKUX 3a/1a4.

2 MecTo AUCUMIJIMHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hucnunmuaa Marematika BXOIUT B 00S3aTeNbyl0 YacTh y4eOHOTO IUIaHa
00pa3oBaTebHON MPOrPaMMBI.

Jnst  u3ydyeHUs  JUCHUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHUsSA, BIIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS TUCIUILTNH/ IPAKTUK:

Hucnunnuua b1.014 Matematrka BXoAuT B 6a30BYI0 4acTh Oj0ka 1 oOpa3oBaTensHOi
MIPO-TPAMMBI.

OcBoeHue TaHHOW TUCIUIUIMHBI IPEATOIaraeT, 4To B pe3yJibTaTe U3yUeHHsI IKOJIbHOTO
Kypca MaTeMaTHKH 00ydJaromuiicss uMeeT chopMHPOBAaHHOE MIPEICTABICHUE O MAaTEMAaTHKE KaK
YHHUBEP-CAIbHOM $I3BbIKE€ HAYKH, 00 UJesSX U METOJaX MaTeMaTUKHU, BIIaJieeT MaTeMaTHYeCKIUMHU
3HaHUSIMU U YMEHHUSIMHU, COOTBETCTBYIOIUMHU DeepaabHOMy KOMIIOHEHTY TOCYAapCTBEHHOTO
cTaHAapTa 001Iero 00pa3oBaHus, UMEET PA3BUTOE JIOTHUYECKOE MBIIIUICHHE, POCTPAHCTBEHHOE
BooOpakeHue, 001a1aeT BBICOKUM YPOBHEM aJITOPUTMHUECKOM KYIbTYPBI.

3HaHus (YMEHUs, BIAJICHNs), TOJIyYeHHbIE IPU U3YYEHUH JaHHOW JUCLUIUIMHBI OyAyT
HEOOXOIUMBI JIs1 U3YUEHUSI JUCIUILTUH/TIPAKTHK:

TeopeTnueckas MeEXaHUKa

DNEeKTPOTEXHHUKA

IIpukiagHas MexaHuKa

ITpon3BOACTBEHHASA-TEXHOJIOTNYECKAs] TPAKTHKA

Xumust

3 Komnerenuun odyyaromerocsi, popmMupyembie B pe3y/1bTaTe 0CBOCHMS

AUCHUILINHBI (MOAYJIS) M IVIAHUPYeMbIe pPe3yJIbTAThl 00yUeHHu s

B pe3ynbTare ocBOeHMs TUCHUIUIMHBI (MOTy1s1) «MaTeMaTHKay 00yJarouiics J0KeH
o0aiaTh cIeAyOUMMI KOMIIETEHIIUSIMU:

Kon nnaukaropa Nuaukarop JOCTUKEHHUS KOMIIETEHIIMT

OIIK-3 CriocobeH MpUMEHSTh COOTBETCTBYIOIINH (PU3NKO-MAaTEMaTHIECKUN amnmapar, METOIbI
aHaJIM3a U MOJIEIUPOBAHUS, TEOPETUYECKOTO U HKCIEPUMEHTAIBHOTO UCCIEI0BaHUS NpU
pelieHny npoeccuOHANbHBIX 3a7a4

OIIK-3.1 Hcnonp3yeT METOABl aHaIu3a M MOJCIUPOBAHUSA TPU  PELIECHUU
npoecCHOHANBHBIX — 3aJa4, MOJIEIMPOBAaHMM UM  MPOEKTHUPOBAHUU
HHEPrOCUCTEM

OIIK-3.2 Cnoco0eH MNpUMEHSATh COOTBETCTBYIOUIUN  (PU3MKO-MaTeMaTUYeCKU
anmapar Ipu TEOPETUYECKOM M HKCIIEPUMEHTAIBHOM HCCIIEJOBAaHUU B
pEeLIeHUH 3a/1a4 YHEProcOepexeHus




4. CTpyKTYypa, 00BEM U coepKaHue TUCHUTNIMHBI (MOTYJIs1)
OO0mmast TpyJ0eMKOCTh TUCIUIUIMHBI cocTaBisieT 15 3auetHpix enunuil 540 akaj. 9acoB, B TOM

YHUCIIC:

— KOHTaKTHas paborta — 262,1 akas. 4acos:
— ayuTopHas — 252 akaJi. 4acos;

— BHeayauTopHas — 10,1 akan. yacos;

— camocrosiTenbHas padora — 206,5 aka. yacos;
— B (popme mpakTrueckoi moarotoBku — 0 akaj. vac;
— MOJrOTOBKA K ’K3ameny — 71,4 akaj. dac

CDopMa aTTeCTallluu - 3K3aMCH, 3a4€T C OIICHKOM

Paznen/ rema
JIUACHUTUINHBI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

IPaKT.

CaMocrosTenpHas
paboTa cTymeHTa

Bun
CaMOCTOSTEIIbHOM
padoThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIUU

1. Jluueiinas wu
anreOpa

BCKTOpHasd

1.1 - Marpuupl, ux
pazHoBuaHOCTH. JleicTBus
Haj MaTpHULIAMH:
pPaBEHCTBO MaTpHl,
CIIOKEHHE, YMHO)KEHHE Ha
YHCII0, YMHOKEHHE
Mmatpuil. IIpeoOpazoBanue
MaTpHIL:
TPaHCIIOHUPOBAHUE,
JJIEMEHTapHBIC
npeoOpa3oBaHKs MaTPHIL.

- Onpenenurens
KBaJpaTHON MaTpHUIIbl, €ro
CBOICTBA. Ooparenue
MaTpull. PaHr MaTpuiib.
-Cucrembl JIMHEHUHBIX
ypaBHEHHWA. MaTpHUUHbIIA
croco6 pelIeHus.
Dopmysl Kpamepa.
VYcnoBuss COBMECTHUMOCTH
CHUCTEMBI JIMHEHHBIX
ypaBHeHuil. OnHOpPOAHBIE
cucrembl. Meton [aycca.
Cucrembl ypaBHEHHH NpuU
pacuére  ANEKTPUYECKUX

6 8/41
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- TunoBoii pacuer
Nel «Matpurist
Onpenenu-Teny.
CucTeMsl JHHEH-

HBIX
anredpanye "CKUX
YpaBHEHUI».

SBammra TP Nel:
YCTHBII 0OIIpoOC,
TECTHPOBaHHE

OIIK-3.1,
OIIK-3.2




1.2 4. Teomerpuueckuii
BekTop. JInHelHbIe ome-
panuy HaJl BEKTOpaMHM, UX

CBOJCTBa. JInneitnoe
BEKTOpHOE
( pHoC) Brimonnenue
MIPOCTPAHCTBO. Bazuc
WHJIBH- -IIpoBepka
peabHOTO MPO-CTPAHCTBA.
JIyaJbHOTO HH/IUBULyaIbHBIX
JexaproBa cucrema . OIIK-3.1,
N 4 6/21 10 JIOMAIITHETO 3aaHH,
koopauHar. [Ipo-creiimue . OIIK-3.2
3amanust U3  |-Htorossiii TeCT mo
3ajaui, pelaemble
Nel «Bexk—topHast paznenyl
METOZIOM KOOpAMHAT.
N anredpa»
5. Henuneitnbie onepauuu
Haj BEKTOpaMH:
CKaJIIpHOE, BEKTOPHOE,
CMEIlIaHHOE
MIPOU3BE/ICHHE, ux
HUroro no pasaeny 10 14/611 | 21
2. AHanuTuyeckasi reoMeTpHs
2.1 - JBe 3a1a4u
AHAIIMTUYECKON
reOMEeTpUU.  YpaBHEHHUE
JIMHUU U TTOBEPXHOCTH KaK - [ToaroroBka
ypaBHEHUS KOH-TPOJIbHOM
reOMETPUYECKOTO  MecTa pa—0ote u
TOYEK. BeinosiHeHne AKP posenka
- YpaBHeHHE NPsAMON Ha Nel pobepia, OIIK-3.1,
4 821 10 KOHTPOJIBHOM
IUIOCKOCTH. «AHanuTHIECKas OIIK-3.2
. paborer AKPNel
-YpaBHeHHsT TpAMOH U reo-MeTpus».
IUIOCKOCTH B Tpo- - [ToaroroBka
crpadctBe.  CMemaHHbIe MIPAKTUYECKUM
3amaun. [lpunoxenus Ha 3aHATUAM.
IpuMepe  JIMHeapHu3aluu
XapaKTepUCTUK HaMarHu-
YHBAHUS.
1
2.2 - Kpussle BTOpOro
Mopsi/IKa: OKPYXHOCTb,
SJUTHTIC, rurnepOona,
napaboia, uX ypaBHEHHUS H -
reOMETPHU-YECKUE WnpuBuayanbHOE
CBOWCTBA. JO-MalllHee
- [IpoBepka
- YpaBHEHUE TOBEPXHOCTH 3a—manue No2
KaK ypaBHEHHE I'eOMeT- «KpuBbie Broporo | ' AIBHAYAILIBIX
p POTO | o mammit VI3 Ne2. | OIIK-3.1,
PHUUYECKOrO MECTa TOYEK. 4 4/21 11 TIO-psIKa» N
- UroroBelii Tect OIlK-3.2
IToBepxHOCTH BTOPOTO -
o pazfzeny 1.
MOpsi/IKa: SIIUIICOU, CaMOCTOSITEJIb "HO N
- YcTHBIN onpoc.
THIIEPOOIIOU I, € U3y4eHHe
napadosony, KOHYC. yueOHO JH-
UccnenoBanne ux GpopMsl TepaTypsl
METOJIOM ceye-Husl.
Hunuanpuyeckue
MTOBEPXHOCTH.
Wroro no pazgeny 8 12/41 | 21
3. BBeaenue B MaTeMaTHYSCKUI
aHanus. [Ipenesnsl
3.1 KoMruiekcHbIe YrcIa. -Brinosnnenue
Anrebpanueckast WHIBU-
T I/IFOIE)OMCT qu’crcas{ It a?mmﬂx “TIposepra
p p i Y WHAWBUIYaJIbHBIX OIIK-3.1,
MoKa3aTesbHas dopmbr| 1 2 3 JIOMAIITHUX
N JIOMAIITHUX OIIK-3.2
KOM-TIJIEKCHOTO qHuca. 3amanuii: /I3 Ne3 N
. 3amanuit /13 Ne3.
JenctBust c «KoMm—mnekcHble
KOMIUIEKCHBIMM YHCIIaMHU. YHC-JIay.




3.2 - DneMeHTH TeOopHU

MHOXECTB u Ma-
TEMaTUYECKOH JIOTUKH.
- Uucnosle
10CJIeJ0BAaTEIbHOCTH.
[Ipenen YHUCIIOBOM
10CJIeJ0BAaTEIbHOCTH. -Brinonuenue
- Oynkuusa.  CriocoOsl N3 Ne4
3amanus  Qyskoun.  Oc- «BBenenue B
HOBHBIE  XapaKTEPHUCTUKU MaTeMaTHYeCKUi
GyHKIUH. Ob6parHas aHanu3. [Ipenen u
byHK1us. CrnoxxHas HeNpepbIBHOCTh
byHKIMA. DneMeHTapHbIe (dyHKIINY.
u HedJIEMEHTap "HbIe - [TonroroBka k -IIpoBepka
GbyHKIMH. 82U 12 KOHTPOJIbHOM unauBuayaneHeix | OINK-3.1,
- Tlpemen ¢yHkuuH B padore AKP Ne2 | 3amanuit UJI3 No4. OIlK-3.2
TO4YKe, B OECKOHEYHO-CTH. «IIpenen -YcTHBIH onpoc.
Becxoneuno MaJible GbyHKIUH.
GyHKIMM B TOYKE, HUX HenpepriBHOCTD
cpoiictBa. Teopema o cBs3H (yHKIIN.
bynkuuy, e€ npenena u -
OECKOHEYHO MaJoi. CamocrosTenbHOe
- [penen CYMMBHl, H3yUYCHHE YICOHOM
MIPOU3BENIEHHS, YaCTHOTO. JIU- TepaTypsblL.
BeckoneuHo Oonbiue, UX
CBSI3b C OECKOHEYHO Ma-
JIBIMH. CpaBHeHue
6eCKOHEUHO MaJbIX.
[Tepssrii u BTOPOH
3aMedaTeNbHbIN Npeesbl

-Beimonsenune

W13 Ned

«BBenecHHE B
3.3 - HenpepsiBHOCTB MaTeMaTHYeCKUil
byHKIIN B TOUKE. aHanus. [Ipenen u
Krnaccupuxanus TOYEK HENPEepbIBHOCTh
paspsbiBa. CpoiicTBa (yHKIHNY. -IIpoBepka
GyHKIMH, HenpephIBHBIX -IloaroroBka K | MHAMBUAYAJIBHBIX
Ha OTpe3Ke: KOHTPOJIbHOM 3amanuid /13 Ne4. OIK-3.1
OTPaHUYEHHOCTD, 421 6 pabote u -IIpoBepka OHK-S. 2’
CyIIIECTBOBAHUE BoinosiHeHne AKP KOHTPOJIbHOW '
HauOOJIBILIETO u Ne2 «Ilpenen paboTsr AKPNe2.
HAaUMEHBIIETO 3HAYCHHIA. (byHKIUH. -YcTHBIM onpoc.
CymiecTBoBanue HenpepsiBHOCTD
MIPOMEKYTOYHBIX byHKIAN.
3HAYEHUH. -

CamocrosTenpHOe
U3ydeHHe yueOHOH

JIM- TePATYypHI.

Uroro no pasaeny 14/411 | 21

4, JuddepenuunansHoe

ucumciaeHne QyHKIUN OTHOM
MepEeMEHHOM




4.1 - [IpoussoaHas
GbyHKIMY, €€ CMBICT B pa3-

JIMYHBIX 3agavax.

OcHOBHBIE CBOMCTBA

MIPOU3BO-HOM.

- Juddepenman - Breimonxenue

(GyHKIUH, ero reoMeTpuye- WH]H-

CKHI CMBICIL. BUYaJILHOTO

Jluneapuzanust QyHKIHH. JIOManI-Hero

[Ipumene-nue TOJIHOTO 3aganus /13 Ne5

muddepennuana K «IIpo—n3BonHas -IIpoBepka

IpUOIMKEH "HBIM (yHK-IIMM OTHOH | MHIMBUIYaJIBHBIX

BBIYUCIICHUSIM. nepe-MeHHONY. 3amanuid UJI3 Ne5. | OIIK-3.1,
. 5 8/3U 10

- [IponsBosHas ci10XKHOM 1 - IlogrotoBka -IIpoBepka OIIK-3.2

obpaTHOI (GyHK-1TUN. K KOH- KOHTPOJIbHOI

WuBapuanTHOCTH TPOJILHOU paborer AKPNe3.

muddepennunana. Judde- pa—06ote u

pEeHIIMPOBaHUE (YHKINH, BbInoiaHeHne AKP

3aJaHHOM  MapamMeTpuye- Ne3

cku. HesBHO 3amaHHBIE «IIpouzBoHas

GbyHKIUH, ux (GyHK-1TIN OTHOH

nudepeHIu-poBaHue. TepeMeH-HOWY.

Jlorapudmuueckoe

nudepeHInpOBaHHUE.

- IIpounssoansle u

nudepeHIInabl BBICIIAX

4.2 - OcHOBHbBIE TEOPEMBI

MaTeMaTHYe"CKOro

aHanu3a (Teopemsl Poss,

Jla—rpamxa, Kormmm).

[IpaBuno Jlonurans.

- YcinoBue MOHOTOHHOCTH - Bemonnenne

(GyHKIUU. JKcTpeMyM Tunosoro pacuera

GbyHKIUH. OTbicKaHne Ne2

HauOOJIBILIETO u «HMccnenoBanue

HAaUMEHBIIIET0  3HAYCHUN ¢GbyHKUM 1

GbyHKIUH, MMOCTPOCHHE 3ammuta TPNe2:

. . OIIK-3.1,
muddepennupyemMoit  Ha 5 6/2,81 | 13,2 rpaduKoB» U YCTHBIH OIpOC, OITK-3.2
OTpE3Ke. MOATOTOBKA K TECTHPOBaHHE.

- Hccnenosanue 3aInuTe.

BBIITYKJIOCTH rpaduka -

GbyHKIUH. Touku CamocTosiTenbHOe

neperuoa. AcCUMITOTHI H3yUYCHHE YUCOHOM

rpaduka GbyHKIUH. JIUTEpPaTypBhL.

[Toctpoenue rpaduka

GbyHKIUH.

- [IpubnmxeHnoe perieHue

ypaBHeHuid.  Ot-neneHue

KopHeil ypaBHeHus. Meron

Uroro no pasaeny 10 14/5,81 | 23,2

5. Ok3ameH 1 cemectp

5.1 TToaroroBska K OIIK-3.1,
9K3aMeHY OIIK-3.2
Uroro no pazneny

Uroro 3a cemectp 36 54/19,81| 86,2 JK3aMeH

6. MuTerpanbHOE HCUUCICHUE
(GYHKIMY OTHOM IepeMeHHON




6.1 - TIlepBooOpa3zHas.
Heonpenenénnsiit

HWHTETpall ¥ €ro CBOWCTBA.
MeTo/bl HHTETPUPOBAHUS:

- Brmomnnenue
WHINBHUYaJIbHOT
0 JIOMAaIITHETO

HETOCPEACTBEHHOE, 3amanus U3
3aMeHa MEPEMEHHOM, Ne6
HWHTETPUPOBAHUE o «HeonpenenenHst
JaCTSIM. W UHTETpaI». -IIpoBepka
- WuterpupoBanue -IloaroToBka K | MHAMBHIYAJIBHBIX
MPOCTEHIINX 8 12281 | 162 KOHTPOJIBHON saganmnii UJI3 Ne6. |  OIIK-3.1,
palMOHAIBHBIX  JApOOeH, ’ ' pabore u -IIpoBepka OIlK-3.2
pallMOHAIBHBIX  JIpO0OeH. BhinosiHeHne AKP KOHTPOJIBHON
HekoToprie cBeneHus us Ne4 padoter AKPNe4.
BBICILICH anreOphl. «HeomnpeneneHHsl
-MaTerpupoBanue 1 HHTErpam».
BBIPYKEHHH, COJIEPIKAIINX -
TPUTOHOMETPUYECKUE CaMOCTOSITETTEHOE
GbyHKIHN. u3y4yeHue yueOHon
-MaTerpupoBanue JIATEPaTypPHL.
HEKOTOPBIX Hppammo-
6.2 OmnpenenéHHbIH
HHTETpal.
- 3agauyu, NpUBOAALIME K
MOHITHIO  OTIPeIeIEHHBII
uHrerpan. OnpeneneHue,
ero cBoiictBa. Teopema
- Brinonuenue
cymectBoBanus. Murerpan
Tunosoro pacuera
C TEepeMEeHHBIM BEPXHUM Ne3
IIPEIeNIOM, dbopmyna - .
. «OnpeneneHHbIN
Herotona-Jleii6auna.
HHTETpaI» U Samura TP Ne3:
) Merozs 6 8/31 12 MOJrOTOBKA K CTHBII OIpoC OIK-3.1,
HHTETPUPOBAHUSL. A Y poc, OIlK-3.2
3aIure. TECTUPOBAHHE.
- T'eomerpuueckue u
MeXaHUYECKHe
CamocTosiTenbHOe
NPUIIOKEHHUS o
. H3yUYCHHE YUCeOHOM
OTIpeIeIEHHOTO
JIUTEPATYPHI.
WHTErpana.
- TIpubnmxeHHoe
BBIYHCJICHHUEC OIpeacyICH-
HBIX HMHTETpanoB. MeTox
PSIMOYTOJILHUKOB. MeTos
Tpaneuui. Meroz,
Hroro no pasaeny 14 20/5,81 | 28,2

7.  OyHKUMH
HePEeMEHHBIX

HCCKOJIBKUX




7.1 OYHKIMH HECKOJIBKUX
nepemennbix (OHIT).
-Omnpenenenue
OKPECTHOCTH TOYKH,
00JIaCTH Ha MIOCKOCTH.
Omnpenenenne  QyHKIMH
HECKOJIbKHX MEPEMEHHBIX.
CxamnspHoe nosne. Jlnanu n
MOBEPXHOCTH YPOBHSL.

- [Tonstne npezena
GbyHKIUIN JBYX
MIepEeMEHHBIX.

HENpEepPbIBHOCTh  (DyHIIMU - Bomonserme
B prII)e OMCHHBIX i Turnosoro pacuera
yX miep ’ Ned «Dynrxmmn

-UacTHble  NPOW3BOJHBIE,

. HECKOJIBKMX 3ammura TP Ne4:
ux TCOMCTPIIC-CKIH 6/21 10 IIEPEMEHHBIX» CTHBIM OITPOC OlIK-3.1,
CMBICTL. Tomnmoe p ' Y poc, OIIK-3.2

N - TECTUPOBaHHE.
MpUpalieHue, TIOJTHBIH

CamocrosTenpHOe

nuddepeHnman OHII. o

. u3ydeHue yueOHoH
leomerpuyeckuii  CMBbICI

JIATEPaTypHL.

MoJIHOTO U depeHnnana.
IIpumenenune MIOJIHOTO
nudde-peHiuana K
IpUOIMKEHHBIM
BBIYHCIICHUSIM.
- Juddepenuponanue
CIOXHOW M HESABHOU
byHKIIH HECKOJIbKUX
MepeMEHHBIX.
-UacTHble NMPOU3BOJHBIE U
noJiHbie  Audde-peHimaip
BBICIIUX TTOPSIIKOB.

o -Brimonnenne
7.2 - JlokanbHbIi
IKCTPEMyM (DYHKITHH IBYX Tunosoro pacuera

peMy y y Ne4 "Oynkuum
ne-peMEHHBIX.
HECKOJIBKHX
Heo6xomumoe u "
nepeMeHHBIX" (TIp
IOCTaTOYHOE YCIIOBHS 3amura TP Neq:
IKCTpEeMyMaQYHKIHH JBYX 2 4 OIOILKEHHE) M CTHBIA OIpPOC OIIK-3.1,
peMy y Y IMOJArOTOBKA K M poc, OIIK-3.2
MepEeMEHHBIX. TECTUPOBAHHE.
3aluTe.
Haubomnbiee u
HaVMEHbIIee 3HaUCHHE

. CamocrosTenpHOE
(GyHKUMM B 3aMKHYTOH HBVICHIE VICGHOM
obmactu. ya ya

JATEPaTypHL.
-Brimonnenne
Tunosoro pacuera
7.3 Ilpumenenne QyHKIHNA
P ymu Ned "®ynkuun
HECKOJIBKHX MEePEMEHHBIX.
. HECKOJIbKHX
-YpaBHeHHe KacaTelbHON "
nepeMeHHbIX" (TIp
IUIOCKOCTH M HOpMalll K
OJIOJDKEHHE)
MIOBEPXHOCTH.
-Ckanspnoe nose. Jluaun 3ammuta TP Ne4:
P CaMocCTosTeIbHOE N OIIK-3.1,
U TOBEPXHOCTH YPOBHSL 2/11 6 YCTHBIH ompoc,
U3y4YCHHUE TEMBI OIIK-3.2
[ponsBoaHas o "Meron TECTHPOBAHHE.
HATPaBJICHUIO U TPAJIUCHT.
HaMMEHBIINX
-ITousitue 00 "
KBaZpaToB" U
WHTEPIOJSIHA u
BBITIOJTHEHUE
anmnpoxkcumanuu.  Meron
WHIVBHAYaJIbHOT
HAMMEHBIINX KBaJPaTOB.
0 JOMAIIIHETO
3aJaHus 110 TeMeE.
Uroro no pazaeny 10/31 | 20

8. Uurerpan no ¢urype




8.1 Hurerpai no ¢urype

- Ilonsatue  ¢urypsl,
nuaMeTpa (QUrypbl, MEpBbI.
3agaga o Macce (UIYpBL
WnrerpanbHas cymMmma u
uHTEerpan 1mo  ¢urype.

-Beimonnenne
TumoBoro pacuera
Ne 5 «MHTerpan
o durype» u

3ammra TP Ne5:

. MOJITOTOBKA K . OIIK-3.1
CBoiicTBa HHTerpaia 1o 6/21 10 n YCTHBIH OIPOC, '
3aIuTe. OIIK-3.2
¢urype. TECTUPOBAHUE
- Brpruncnenne KpaTHBIX
CamocrosTenpHOe
HHTETPANOB B IeKapTOBBIX, N
u3ydeHne yueOHon
TIOJIAPHBIX,
JIATEPaTypHL.
THHAPHIECKUX
KOOpJIHATaX.
Htoro no paszneny 6/211 10
9. JuddepeHmanbHbie
YpaBHEHHSI. Cucremsl
JuddepeHnnanbHbIX
9.1 OOBIKHOBEHHBIE
muddepeHnuanbHbe
ypaBHeHus 1 mopsiika.
- OCHOBHbIE TMOHSTHS, UX
T€OMETPUYECKUM  CMBICI.
3agagua Komm. Teopema
CYIIECTBOBAHUS u
€IMHCTBEHHOCTU PELICHUS N
- [ToaroroBka k
3amaun Kormu. A "
KOHTPOJIBHON
-OCHOBHBIE KJIaCChI 6
. abore u
ypaBHeHHd 1 mopska, P
BeinosiHeHne AKP
HUHTETpUpyEeMbIe B No5
o
KBa/IpaTypax: YpaBHEHHS C -
parypax: yp «duddepeniuans
PASICITTOIMMHCH 8/41 12 HbIE YpaBHEHHUS Tposepxa AKP OIIK-3.1,
NIepEMEHHBIMU, yp Nes. OIlK-3.2
MIEPBOTO
OJHOPOJHBIC U YPABHECHMUS,
HOPSIIKAY.
K HHM TPUBOISAIINECS.
Huddepenunanbabie
(ebep CamocrosTenpHOe
YpaBHEHHS B 33/1a4e O N
H3yUYCHHE YICeOHOM
HEPEXOAHOM IIPOIiecce B
JIUTEPATyPhI

JIMHEHHBIX 3JEKTPHUYECKUX
TIOJISAX.

- JluneiiHble, ypaBHEHUS
beprymnu, B MONHBIX
nuddepeHnunanax.
YpaBHeHus,
ONMCHIBAIOLINE
MepeXo/IHbIE TPOLECCHl B




9.2 Juddepenumanbuoie

YpaBHEHHUS BBICIIIHX
MOPSI/IKOB.
-3a7aua Komm IS

nudpepeHInaNIbHOTO
yYpaBHEHHs N- IO OpsIKa.
[lonsTue xpaeBoi 3amauu.
VYpaBHeHus,
JIOTTYCKAOLIHE TOHMKEHHS
MOps/IKa.

- JIuneinsrit
nuddepeHInaNbHbINR
OIIepaTop, €Er0 CBOMCTBA.
Ycnosue JMHENHOM
3aBUCUMOCTH CUCTEMBI
bynximit,
¢dbyHIaMeHTaIbHAS
cucrema GhyHKIHI-
pemenuii.  Teopema o
CTPYKTYpE o011ero
peleHus
nudhepeHInaNIbHOTO
JIUHEWHOTO YpaBHEHHUS
BBICIIETO MOPSIKA.
-JIuneiinble  onHOpOAHBIE
nuddepeHIranbHbIe
ypaBHEHUS c
MIOCTOSIHHBIMU

K03 dULEHTaMHU.
-JIuneitnbie
HEOJJHOPO/IHBIC
nuddepeHnranbHbIe
ypaBHeHus. Teopema o
CTPYKTYpE o01iero
pelueHus. Merton
BapHalli POU3BOJBHBIX
IIOCTOSHHBIX JUIA
OTBICKaHHUSA pemeHuit
JIMHEHHBIX HEOJHOPOAHBIX
nudpepeHInaNTbHBIX
ypaBHEHUH.

- JIuneitnsie
HEOJTHOPO/IHBIC

6/3U

10

- TunoBoii pacuer
Ne 6
«duddepeniuans
HBIC YPaBHCHUS U
UX CHCTEMBD»
CaMOCTOSITETTbEHOE
u3ydeHue yueOHoH
JUTEPaTyphI

Bamura TPNe6:
YCTHBIN OIpoc,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2

9.3 Cucremsl
nUudpepeHITHaTBHBIX
ypaBHEHUI

-HopmanpHas cucTeMa
muddepeHnnanbHBIX
ypaBHEHHH. ABTOHOMHBIE
CUCTEMBL. BekropHast
3aIHCh HOpPMaJIbHOM
CUCTEMBL.
I'eomeTrpuueckuit
peLICHUsL.
MIPOCTPAHCTBO
(mockocTh),
KpUBasl.

- Pemenue CHCTEM
nmuddepeHnnanbHBIX
ypaBHEHHI METO/IOM
HCKITIOYCHHH.

- Pemenue CHCTEM
JMHEHHBIX  OJHOPOIHBIX
JuddepeHnuanbHbIX

CMBICII
-dazoBoe

¢azoBas

4/21

- TunoBoii pacuet
Ne 6
«uddepenuann
HBIC YPAaBHEHUS U
UX CHCTEMBD»
CaMOCTOSTEIBHOE
U3ydeHHe yueOHOH
JIUTEPaTYPhI

3amura TPNe6:
YCTHBIH OIpoc,
TECTHPOBAHKE

OIIK-3.1,
OIIK-3.2

Hroro no pazaeny

10

18/91

28

10. Dx3ameH 2 cemectp




10.1 IToaroroska K
9K3aMEHY

OIIK-3.1,
OIIK-3.2

Uroro mo pazneny

HUroro 3a cemectp

36

54/19,81

86,2

OK3aMCH

11. Yucnoseie
(YHKUIMOHAIBHBIE PSI/IbI

11.1 Yucnosle psiibL.
-CxoguMocTh W CyMMa
psina. Heobxomumoe
ycIIoBHE CXOJIIMOCTH.
JleficTBus Hax psiiaMu.
-UccnenoBanue psaaoB ¢
HEOTpULATEIbHBIMU
YIICHAMH.
-3HaKko4epenyonmecs
psansl. Teopema JletiOanma.
-3HaKoONEepEeMEHHBIC DPSIBL.
AOcomoTHas U YCIOBHAs
CXOJMMOCTb psila.

- [Togroroska k
KOHTPOJIBHON
pabote u
BoInojinenne AKP
Ne6 «HwucnoBbie
PSLIBI».
CaMocCTOsATEIbHOE
H3yUYCHHE YICOHOM
JUTEPATYPHI.

IIposepka AKP
Ne6

OIIK-3.1,
OIIK-3.2

11.2 OyHKIIHOHATIHHBIC
pAABL

-O0acTh CXOQUMOCTH.

- CreneHHble  PSIIBL
Teopema Abens.
Pa3znoxenue GpyHkuuii B
CTETICHHbBIE PSIBL
[Ipunoxxenuss psgoB B
IPUOIMKEHHBIX
BBIYUCIICHUSX.

-Psannl dypre o
TPUTOHOMETPUYECKUM
cucreMam byHKumiL.
Pasnoxenue QyHKIUA B
TPUTOHOMETPUYECKUE
panel  Dypre. YcioBue
MOTO-4€YHOU CXOAUMOCTH
u CXOAUMOCTH B
“cpenHem”.

-Psanet Dypbe B

6/41

- TunoBoii pacuer
Ne 7 «HucnoBbie 1
(hyHKUIMOHANbHBIC
PAABI».
CaMocTosATeNbHOS
H3yUYCHHE YUCOHOM
JIUTEPATYPHI.

Samura TP Ne7:
YCTHBIM Ompoc,
TECTUPOBAHUE.

OIIK-3.1,
OIIK-3.2

Uroro no pazneny

12

10/41

10

12. OyHKIUM KOMIUIEKCHOTO

NEPEMEHHOTO

12.1 -TloustHe QyHKIHU
KOMILTEKCHOTO
MIEPEMEHHOTO.
OneMeHTapHble (QYHKIUU
KOMILIEKCHOTO
MepEeMEHHOTO " ux
CBOMCTBA.
-IIpexnen, TPOU3BOIHAS
GYHKIMM ~ KOMIUIEKCHOTO
MEepeMEHHOT0. Y CIIOBHSA
U PepeHIUPYEMOCTH.
Ormpenenenue
AQHATUTHYECKOH (QyHKIUH.
-UuterpupoBanue
GYHKIMM ~ KOMIUIEKCHOTO
nepemerHoro. CBo#cTBa U
BBIYHCIICHHE. dopmyna
Komm.

-Psner Teiinopa u Jlopana.
W3zonupoBaHHble  0COOBIE
TOYKH, MX KBaNIU(QHUKALHS.
-BbIueTsl, nx BBIUMCICHHE.
OcHoBHast  TeopemMa O
BBIYETAX.

821

6,1

— Tunosoii pacuer
Ne 8 «DyHKINH
KOMIUIEKCHOTO
MIEPEMEHHOTO».

CamocrosTenpHOe

U3ydeHHe yueOHOH

JIUTEPATYPHI.

3ammuTa TP Ne§:
YCTHBII ompoc,
TECTUPOBAHUE.

OIIK-3.1,
OIIK-3.2




Htoro no paszneny 6 | | 821 | 6,1 |
13. Teopust BeposiTHOCTEH U
JJIEMEHTEI MaTeMaTHIeCKOMH
CTaTUCTHKH
131 Crnyvaiinbie
COOBITHSIO
-OCHOBHBIC (bopmyIsl
KOMOHMHATOPUKH.
-OcHOBHBIE MOHATHSA
TEOpHUH BEPOSITHOCTEH.
N - ITonroroBka k
AnreGpa COOBITHIA. .
KOHTPOJILHON
Knaccuueckoe,
TeOMEeTPHYECKOe u padore u
CTaTI/IC”f“)I/I'{eCKOG punonnene AKP
P 5 50U 5 Ne7 «Cryqaiinsre | IIposepka AKP Ne |  OIIK-3.1,
P COOBITHS. 7. OIIK-3.2
BEPOSITHOCTH.
AxcuomaTuka TEOpHUHU
o CamocrosTenpHOe
BEPOSTHOCTEH. o
u3ydeHue yueOHoH
-Teopembl crnoxeHuss H
JIATEPaTypHL.
YMHOXEHHS
BEPOATHOCTEH. Y CIIOBHAs
BEPOSATHOCTb. dopmyna
MIOJIHOM BEPOSITHOCTH U
¢bopmyia baiieca.
-Cxema bepuymniu,
13.2 Cryuaiinbie
BEJIMYHHBL.
-JluckpeTHbIe u
HETpephIBHBIC CITy4YaliHbIe
BEJIMYHHBL. Psn
pacnpeneneHus, GyHKIUSL Brinonnenue
pacnpeesneHns u MHIUBHUAYaTEHOT
IUIOTHOCTD 0 JJOMAIIIHETO
pacnpeneneHusl. 3amanust MJI3Ne
-MaremaTnueckoe 7 «Cny4aiinble
OKUJAaHUE U AUCTICPCHS, BEJMYHHBD)
HaydaJbHbIE U IICHTPaJIbHbIC - IMposepka MJI3 Ne [ OIIK-3.1,
5 5/2,41 5
MOMEHTHI. camocrositensHoe | 7. TectupoBanue. OIIK-3.2
- Hopmanenbeli  3akoH u3ydeHue yueOHoH
pacnpeneneHus, JUTEPaTypHL.
MOKa3aTeNbHBIH 3aKOH -
pacnpeneneHus, CaMOCTOSITETTEHOE
paBHOMEpHOE u3y4eHue yueOHou
pacrpeniesieHue U Ipyrue JATEPaTypHL.
pacnpeneneHusl.
- Hepasenctso u Teopema
Ueopména. IlenTpanpHas
IpefiesibHas TeopeMa.
- MuoromepHsie




13.3 DJIeMEeHTHI
MaTeMaTHYeCKOH
CTaTHCTHKU

- OcHoBHbIC
MaTeMaTH4YeCcKOi
CTAaTHCTHKH, TeHepaIbHast
COBOKYITHOCTh U BBIOOpKA.
[epBuunas 00paboTka
pe3yabpTaTOB HAOMIOACHUI
n  Hux IMITUPUUECKHE
pacnpenenenus. Ilonuron
U THCTOTpaMMa.

- CraTHCTHYECKHE OLICHKU
napaMeTpoB
pacnpenenenus. ToueyHble
1 UHTEPBAJIbHBIE OLICHKH.
JloBeputenbHble
HWHTEPBAJIBI TUIST
apamMeTpoB HOPMAJIBHOTO
pacnpeneneHus.

- TlonstHe O KpHUTEPHSIX
MIPOBEPKH CTaTUCTHYECKUX
THITOTE3. Kpurnueckas
00J1aCTh, YPOBECHB
3HaYUMOCTH,  MOIIHOCTh
KpUTEPHS. Kpurepmit
cornacust Ilupcona st
THIIOTE3Bl O HOPMAJILHOM
pacupesiesieHUN.
-OynknmnonanpHast
3aBUCUMOCTh U perpeccusl.
Kpussie perpeccum.
Br16opounsblif

K03 HIIHEHT
KOPPEJISIHH.
Omnpenenenue mapaMeTpoB
JINHEUHOU perpeccun

IIOHATUA

8/41

— TunoBoii pacuer
TPNe8
«O6paboTka
9KCTIEPUMEHTAITBH
BIX JIAHHBIX).

3amura TP Ne§:
YCTHBIN OIIpOC,
TECTUPOBAHUE.

OIIK-3.1,
OIIK-3.2

Uroro no pazaeny

18

18/8,41

18

Hroro 3a CEMECTP

36

36/14,4U

34,1

3a0

Hroro no JAUCHUIIIINHE

108

144/54 1

206,5

9K3aMeEH, 3a4eT C
OLICHKOI




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3anus KOMIIETEHTHOCTHOTO TOAXOJA MPEIyCMAaTPUBACT HCIONIb30BaHUE B
y4eOHOM TpoIecce aKTHBHBIX U MHTEPAKTHUBHBIX (POPM MPOBEACHUS 3aHATHI B COYETAHUH C
BHEayIMTOPHOI paboToil ¢ 1eabio GOpMUPOBAHUS U PA3BUTUS NMPO(ECcCCHOHATBHBIX HABBIKOB
obyuatomtuxcs. CornacHo . 34 Tlopsiaka opraHU3aluy U OCYIICCTBIICHUS IESITEILHOCTU TI0
o0Opa3oBaTeNnbHBIM MporpaMmamM OakaiaBpuaTa Beicuiero oopasonanus (yTB. nmpukazom MOuH
P® o1 05.04.2017 r. Ne 301), mpu ipo-BeieHNH y4eOHBIX 3aHITHI 00ECIIeUnBaCTCSl pa3BUTHE Y
o0y4aroluxcsi HaBBIKOB KOMAHJIHOM pabOThl, MEXIMYHOCTHON KOMMYHMKAIMH, MPUHSATHS
peLICHM, JHUICPCKUX KayecTB, B TOM YHCIE C YYETOM PETMOHAIBHBIX OCOOEHHOCTEH
npodeccuoHaNbHOM AesITeNIbHOCTH BBITYCKHUKOB M TOTPEOHOCTEH paboToaareneii.

BriOupas Ty wiu MHYIO TEXHOJIOTHIO PabOThl ¢ 00yJaIOMIMMUCS, HEOOXOIUMO UMETH B
BUJTY, UTO HauOoJbIIero 3gpdekra OT ee NPUMEHEHUS MOXKHO JOCTUYb, €CIIM YUUTHIBAThH LIETU
00pa3oBaHMs, HA PEANTHU3ALNI0 KOTOPHIX JOJDKHA ObITh HampaBieHa M30MpaeMas TEXHOJIOTHS,
coJiep>KaHue, KOTOPOe MPEACTOUT MepeiaTh 00yUJaIOLIUMCS C €€ MTOMOIIBIO0, a TAKXKE YCIOBHUS, B
KOTOPBIX OHA OY/IET HCIIOIIB30BATHCS.

1. TpaguumonHsie oOpa3zoBaTeibHbIE TeXHOJOrHH. OpraHu3anus 00pa3oBaTEIHLHOTO
mpolecca, MpeanoyiaraeT MPsAMYI0 TPAaHCISIUIO 3HAHUN OT MpernojaBaTelis K CTYIACHTY
(MIperMyIIECTBEHHO Ha OCHOBE OOBSACHUTEIBHO-MUTFOCTPATUBHBIX METOAOB OOydYeHHUS).
VYyeOHasi qesSTENbHOCTh CTYJACHTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO, PEIPOAYKTUBHBIN
XapaxTep.

®opMbl y4eOHBIX 3aHSATHI:

- WHQOpPMALMOHHAS JIEKIUS — T[IOCIEA0BAaTEIbHOE H3JIOKEHHEe MaTepuaia B
JTUCIUILTUHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHbIMU CPEACTBAMH.

- IPaKTUYECKOE 3aHSTHE, TOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB I10
MPEUI0KEHHOMY alITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC IMOCTPOSH B
COOTBETCTBUM C aJTOPUTMOM IOITAIHOTO pEIHIeHUs MPOOJIEeMHOM 3a/aud WM BBIIOJIHEHUS
yueOHOrO 3amaHus. [IpoekT TpeaAmonaraeT COBMECTHYIO  y4eOHO-TIO3HaBaTEIbHYIO
JeSTeNbHOCTh I'PYIIIbl CTYJCHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHIEMIMU, YCTAHOBJIECHUE
nesneit u 3amad, GopMyIMpOBKY 0KHIAEMBIX PE3YIIHTATOB, OMPEeNICHIE IPUHITUIIOB U METOIUK
pelieHusl TOCTaBJICHHBIX 3a/a4, IUIAHUPOBAaHME XO-fa paboThl, MOUCK JOCTYHHBIX H
ONITUMAIIBHBIX PECYPCOB, TOATAMHYIO PEATHU3ALHUIO TUIaHa PaOOTHI, MPE3CHTAIUIO PE3YIbTATOB
paloThl, UX OcMbICiIeHUE U pediaekchio. [IppumeHseTcst B OCHOBHOM JUIs TEPeX0/1a KOMIETEHIH
Ha yPOBEHbB BIIA/ICHUSI.

OCHOBHBIE TUIIBI TPUMEHSAEMBIX HAMU B 00pa30BaTeIbHOM eI TeIbHOCTH IPOEKTOB:

HccnenoBaTenbCKuil MpPOEKT — CTPYKTypa HpuOimxkeHa K (opMaTy HaydHOTo
WCCIIEIOBAaHMS (JIOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, OIpENeeHue HAYYHOW TMPOOIEeMBI,
npeaMera U oObEKTa HMCCIIEeNOBAaHUsA, LElNed M 3a7ad, METO/A0B, UCTOYHHUKOB, BBIIBIMI)KEHHE
TUTIOTE3bI, 0000IICHNE PE3yIbTaTOB, BBHIBOBI, 0003HAUEHWE HOBBIX MpoOsieM). PesympTaTom
ABIIsieTCA ydeOHas KapTa 110 MOJTyJIIO Hallel 00pa3oBaTeIbHOM MPOrpaMMBl.

TBopueckuil NMPOEKT, MPEANONIATAONIMNN B OTIUYME OT MPEAbLAYIIEr0, KOHEUHBIN
INPOAYKT B CIIEAYIOIIMX BapHaHTaX — ra3eTa K HCTOPUUYECKH 3HAYMMOMY «MaTeMaTHUYECKOMY»
coObITHIO (TTpa3aHuK yncia «[Im» 1 T.I1.); «MaTeMaTH4ecKas» OTKpHITKa (CBOETro poja yueOHas
KapTa, TOJIbKO He(hopMabHO, KpacOuHO OOpMIICHHAS; BUJICOPONIUK «S Hay4dy Bac pemarsb ...»
U T.IL.

NHpopMallMOHHBIM TPOEKT — Yy4eOHO-TIO3HABaTeNbHAs [ESATEIbHOCTh C SIPKO
BBIPQKEHHOW 9JBPUCTUYECKOH HANpPaBICHHOCTHIO (TMIOMCK, OTOOp W CHCTeMaTH3aIlHs
uHpOpMaIIUU 0 KaKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TON HH(opMaIuei,
€€ aHaJu3 U 0000IIIeHNE 1, HAKOHEII, IPE3SHTAITHS 110 MPAKTHYECKOMY MPUIIOKESHHUIO ).

4. InopManimoOHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTeIbHbIC TEXHOIOTHH.



OpFaHI/IBaI_II/ISI OGp%OBaTeJ’IBHOFO mponecca C NPpUMCHCHUCM CricuaJIn3upOBaHHBIX
HPOrPaMMHBIX CPEJl U TEXHHYECKHUX CPEJICTB paboThI ¢ nHpopManue (MHpOpMalMOHHAs cpenia
yauBepcurera MOOJYC MOODLE).

6 YueOHO-MeTOAMYECKOE 00eceYeHHe CAMOCTOSITEIbHOM PadoThl 00yYaKOIIHXCSI
[Ipencrarneno B npuinoxeHun 1.

7 OueHoYHbIE CPeCTBA /IJIsl MPOBeeHUsI MPOMEKYTOYHOM aTTecTAlluU
[IpencraBieHbBI B MPUIOKEHUH 2.

8 YueOHO-MeTOIMYecKOe M HH(OPMALHMOHHOE 00ecTieYeHue TUCHUTLIHHBI (MOTYJIs1)
a) OcHoOBHas JIMTEpaTypa:

1. umaue B. C. Bpicmas matematuka: ydeOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee oopazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AICKTPOHHBIH. - URL.:

https://new.znanium.com/catalog/product/990716. — Pexwum goctyna: i aBTOPH3. T0JIb30Ba-
TeJeH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pea. JI.H. XKyp6enxko, I'.A. Hukonosoii. — Mocksa: UH®PA-
M, 2019. — 496 c. — (Bricmiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. -
Tekcr: anexrponnsrii. - URL: https://new.znanium.com/catalog/product/989799. — Pesxxum mo-
CTyTIa: ISl aBTOPHU3. TIOJIB30BATEIICH.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. Teopust BepOSTHOCTEW U MaTeMaTHYeCKasl cCTaTUCTUKA: Y ueOHoe ocodue / buprokosa
JL.T., Bo6puk I'.1., Martsees B.I., - 2-e u31. - Mocksa: HUL]| MTH®PA-M, 2017. - 289 c. (Bsic-
mee obpasosanue: bakanmaspuat) ISBN 978-5-16-011793-5. - Tekct: snekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexum  moctyma: Juis ~ aBTOPHS3.
M0JIb30BaTe-JIEN.

2. MartemaTka B mpuMepax H 3ama4ax: yue0. mocobme / O.M. JlerrsipeBa, JI.H.
XKypbenxo, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c. — (Bricmiee obOpazoBanme: bakamaspmar). - ISBN 978-5-16-102288-7. — Tekcr:
anekTponnsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum moctyna:
JUIS1 aBTOPU3. ITOJIb-30BaTENEH.

3. Janko, I1.E. Beiciias marematuka B yrpakHeHUsX U 3a1adax. (B 2-x gactsx) [Tekcr]
[11. E. danko, A. T'. ITonos, T. 1. KoxxeBuukosa. - M.: Beicmras mkoia, 1986-2009. ISBN: 978-
5-488-02201-0. - 6onee 1000 .

®uxteHronsil, .M. OCHOBBI MaTeMaTHYECKOTO aHan3a: yueOHukK: B 2 gactsax / .M.
@uxtenronsl. — 11-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TeKcT : AJIeKTPOHHBIN // DIEKTPOHHO-ONOIMOTEYHAS
cucrema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexwum noctyma: ajs
aBTOPH3. IT0JIb30BATEIEH.

4. duxrtenronpil, .M. OCHOBBI MATEMaTHUYECKOTO aHATN3a: Y4eOHHK: B 2 yacTsx / .M.
®uxrtenronbi. — 10-e uzg., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: aneKTpOHHBI# // DIEKTpOHHO-OMOIMOTEHAs CH-
crema «Jlaub» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOparieHwus:
06.10.2019). — Pexxum nocTyna: Uit aBTOPH3. TIOJIb30BATEINEH.

5. llumaues B. C. 3agaynuk 1o Beiciiel MmareMaTrke: yueo. mocooue / B.C. Ilumaues.
— 10-e u3n., crepeorun. — MockBa: MH®PA-M, 2020. — 304 c¢. — (Bsicmiee oOpa3oBaHue). -
ISBN 978-5-16-101831-6. — Tekcr: AIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456


http://www.dx.doi.org/10.12737/5394

B) MeToau4ecKkne yKa3aHUs:

1. AbpamoBa, .M. DnemMeHThl BEKTOPHOH aiareOpbl M aHATUTHYECKON T'€OMETPHU:
Merto-auueckue ykazanus s cTyneHToB | kypca Beex cnenansHocteit. — MI'TY, 2008. — 16 c.

2. AkmanoBa, 3.C. Heonpenenennsiiit uaterpan: Tetpans-koncrnekt —MITY, 2008. — 23
c.

3. Baxpymera, 1. A. Kpusbie  moBepxHocta 2 mopsiaka. [Tonsipaasi cuctema KOOpaAnHaT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocoay, 2009. —19 c.

4. T'opsiueBa, H.A. Teopus (yHKIHMI KOMIUIEKCHOTO MEPEMEHHOTO: MeToauyeckue
yKa3a-HUA U BapUAHThl MHIMBHUIYaTbHBIX 3alaHUH JUISI CTYJIEHTOB BCEX CIEIUAIBHOCTEH —
Marnu-toropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHb HHTETPaAJl: METOJUYECKHUE YKA3aHUS JUIsl CTYIE€HTOB —
Marnurtoropck: 'OV BITIO «MI'TY um. I'.1. HocoBay, 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI IMHEHHOH anreOphl, BEKTOPHOM alreOphl M aHATUTHYECKON
reoMeTpun: Yuebnoe nocodue. - Maruuroropek: 'OY BITIO «MI'TY um. I'.11. HocoBa», 2010 —
63c.

7. 'yruna E.M. JlaGopaTopHslii mpakTHKyM 1o cratuctuke ¢ npumenennem EXCEL:
Me-toz. yka3. s 1a00OpaTOpHBIX pabOT MO MAaTEMAaTUYECKOM CTaTUCTHKE.- MarHUTOropck:
I'OY BIIO «MI'TY um. I'.11. HocoBax, 2009 — 40 c.

8. U30coB A.B. 'apmornuecknii aHanmu3: Metonuveckue yka3aHus U BapUaHThI 331aHUI
JUISL CAMOCTOSITETTLHOM pabOThI M KOHTPOJIsS 3HaHMiA cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObiTus 1 BeposiTHOCTE. YacTh 2: MeTo1. yka3. - MarHUTOropcK:
'OV BIIO «MI'TY um. I'.11. HocoBa», 2010. — 25 c.

10. Masiuenxko, E.I1. [IponsBoanas u nuddepennman ¢pynkuuu. [Ipaktukym.- Marauro-
ropck: ['OY BIIO «MI'TY um. I'.'1. Hocoay, 2010. — 38 c.

11. Masuenko E.Il. UccnenoBanue pynkuuii u nocrpoerue rpagukos. [Ipaktukym. —
Marnutoropck: 'OV BITO «MI'TY um. I''11. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomOunatopuka. CoOpiTHe u BeposTtHOcTh. Yacte |
Komb6unaropu-ka. Anredpa coObituii: MeTon. yka3zaHusi o aucuuiiinHe «MaTtematukay As
cryznenToB | kyp-ca Bcex cnennanpaocteid. — MI'TY, 2007. — 17 c.

r) IlporpammHuoe o6ecnieuenue u MHTEpHET-pecypenl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcat
alogues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeonpeneneHHbIi HHTErpaI: OT
TEOPHUH K MpakTHKe [DJIEKTPOHHBINA pecypc]: yuebHoe nocodue / 3. C. AkmanoBa ; MI'TVY. -
Maruaurtoropck: MI'TY, 2015. — 1 osnek-tpon. onrt. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/11
23520/1304.pdf&view=true. — MakpoOOBEKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcata
logues/1/1068918/313.pdf&view=true Ananutuueckas reomerpus [DJIEKTPOHHBIA pecypc]:
npaktukym / T. T'. Ky3una, O. C. Auapocenxo, T. B. Mopo3osa, O. B. Ilerpoa; MI'TY. —
MarnuToropck, 2010. - 114 c. : HIL., Tab. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/106
8918/313.pdf&view=true.



https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcat
alogues/1/1138511/3342.pdf&view=true 4. boumapenko T. A. WHTerpaibHOE HCUHCIECHUE
(GyHKIMHU OTHOU MTepeMeHHO# [ DnieK-TpoHHbIN pecypce] : yueOHoe nmocooue / T. A. bormapeHko ;
MI'TY. - Maruautoropck: MI'TY, 2017. - 1 saekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/11
38511/3342.pdf&view=true. - MakpooosekT. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcat
alogues/1/1138500/3338.pdf&view=true 5. Bymnbiuesa C. B. Martemaruka: mnpeaeisl u
HETIPEPBIBHOCTh (PYHKITMU OJHOU repeMeH-Hou. [IpakTukym [DeKTpoHHBIN pecypc]: yueOHoe
nocobue / C. B. bynerueBa; MI'TY. - Mar-uutoropck: MI'TY, 2017. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/11
38500/3338.pdf&view=true- Makpooonekr. - ISBN 978-5-59967-1002-7.

IIporpammHoe o0ecrieyeHue

HaumenoBanue [10 Ne norosopa CpoK JIeHCTBHYSI JIUIICH3UH
MS Windows 7

Professional (s J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007

Professional Ne 135 o1 17.09.2007 06eccpouHo

7Zip CBOOOJIHO  pacIpoCTpaHsIeMOe 0OeCcCpoYHO

Adobe Reader CBOOOJHO  pacrpoCTpaHsIeMOe 0eccpouHo
MAXIMA CBOOOJTHO  pacrpoCTpaHsieMoe 6eccpodHo

FAR Manager CBOOOJIHO  pacrpoCTpaHsIeMOe 0eccpovHO

ITpodeccuonaibHbIe 6a3bI JTAHHBIX H HHPOPMANMOHHBIE CIPABOYHBIE CHCTEMbI
HasBanue kypca Cchuika

Hauponansnas  MH(QOpPMALHOHHO-AHAMTHYECKAS | ) -
cucreMa — Poccuiickuii  MHIEKC  HAy4yHOTO '
nutupoBanus (PUHI)
ITouckoBas cucrema Axamemust Google (Google
Scholar)
Nudopmarnmonnas cucrema - Equnoe okHo 1ocTyma K
HH(POPMAIIMOHHBIM PeCcypcaM

9 MarepuaJibHO-TEXHHYECKOE 00ecneyeHne TUCHUTINHBI (MOTYJIsT)

https://elibrary.ru/project_risc.asp

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

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

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHHMITIIIMHBI BKJIIFOYACT:


http://window.edu.ru/

YueOHbICE ayauTOpUH JUIsl TIPOBEACHHS 3aHATUN JIeKIIMOHHOrOo Tuma: Jlocka,
MYJIbTUMEANIHBIC CPEICTBA XPAHECHHU S, IEPEAAYN U IPEACTABICHUS HHPOPMAIIUH.

Y4eOHbIC ayaUTOPHHM [ TPOBEACHUS NPAKTHYECKUX 3aHATUH, TPYIIOBBIX U
WHJIMBHIYAIbHBIX KOHCYJIBTAIMI, TEKYIIET0 KOHTPOJISI M POMEXKYTOYHOU arTectanuu: Jlocka,
MYJIbTUMEAUMHBIN IIPOEKTOP, IKPAH.

Komriekc meTomuuecknx pa3paboToK (pa3gaToyHOro MaTepHhalla U METOJIUYECKHUX
yKa3aHHii) U\HJIH KOMIUIEKC TECTOBBIX 3aIlaHHM /TS IOJITOTOBKU U IIPOBEICHUS IIPOMEKYTOUHBIX
1 pyOEKHBIX KOHTPOJICH.

[TomemeHust 17151 CAMOCTOSITENILHOM paboThI yuammxcst: [lepcoHalbHbIE KOMITBIOTEPHI C
naketoM MSOffice, Bbixogom B MIHTEpHET M C JOCTYIIOM B AJIEKTPOHHYIO MH(GOPMAIIMOHHO-
00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

[Tomermenune s XpaHeHHS W NPOGUIAKTHYECKOTO OOCIYXKHMBaHUS Y4eOHOTO
obopynoBanusi: Illkadel s XpaHeHUs Y4EOHO-METOIUYECKOW JOKYMEHTAIluH, Y4eOHOTO
000pynoBaHUs U yueOHO-HATTISAHBIX TOCOOMIA.



IIpunoxenne 1

YueOHO-MeTOANYECKOE o0ecTieYeHrne CAMOCTOSITeILHON padoThl 00y4yarouxcs
Mo mucuumrae «MaTtemaTuka» MpeayCcMOTpeHa ayAuTOPHAs U BHEAYAUTOPHAs CAMOCTOSTE bHAsT
paboTa 00y4aroIIuXCs.
AyauTopHasi caMOCTOsITeIbHAS paboTa CTYICHTOB MPE/IIOIaracT PeeHNe KOHTPOJIbHBIX 33134 Ha
NPAKTHYECKUX 3aHSATHSIX.
Ilpumepnusie ayoumopnsie KonmpoivHoie pabomsl (AKP):
AKP Nel «Ananumuuecxkan zeomempusy
1. a=(21-3), b=(-40;2), c = (11-2). Haiinure:
a) ITMHY BEKTOpa a, €ro HaIpaBJISIFOIIME KOCUHYCHI, OPT BEKTOpa a ;
6) a-b,
p) axb,
r)abc,
2. a= (1;4;—3), b= (3;—2;5), c= (3;—4; 2). Haitgure nmomaaer napamiesorpaMma, mocTpOSHHOTO
Ha BekTopax a+2b u ¢—3b, u miuHb ero cTopoH.
3. TIpoBepsbTe, ABISAIOTCS JIM BEKTOPHI a = (],‘],‘3), b= (3;0;—2), c= (— ],‘1;3) KOMILITAaHAPHBIMH.
4.  ansl koopaunatel Bepmud A(3;0); B(-5;6); C(-4;1) tpeyronsuuka. Haiigure:

1) nnuny croponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBeIEHHOH Yepe3 BepmuHy C.

5. JlaHBI KOOpAWHATHI BepIIuH pamMuasl A; A, Az A, . Haittu:

1) ypaBHenwue mpsiMoit A;A,;
2) ypaBHeHHe MIocKocTH Aq A, As;
3) AnuHY BBICOTHI, OITYIIEHHON M3 BepIINMHBI A, Ha rpanb A; A, Az.

6. IlpuBectn ypaBHerue KpuBoii X° — 2X 4+ 3y? +12y —5=0 Kk KaHOHHYECKOMY BH/y H IIOCTPOUTS CC.

AKP Ne2 «lIpeoen ¢pynkuyuu. Henpepovienocmov pynkyuuy

Bpruncnuts npenesnst:

3 2
n Iimx J;3x +2X 5 lim (x 71(X 23)(x 4)

x>2 X —X—-6 x>0 B5X" =X +11

3 2
IV L — 4. lim 9%

x>ul 2x° =1 2X+1 x>0 X
i+7

5. Iirr(1)(1—4x)3X 6. Iirrgxcthx

7. UccnenoBath Ha HEMTPEPBIBHOCTH (DYHKIIUIO.

f(x):{x—Bemu x<0
5% ecmu x>0

AKP Ne3 «lIpouzeoonasn pynkuuu 00Hoill nepemeHHOl»

1. Haiigurte nepByto Nponu3BOAHYI0 OT (DYHKIMIA:

2
2y X=V1-25, oy = x0083X, gy y=X ZXF2 5109 x 13
y =arccos 5t + 7, X rax+l

by Y= 5+ _2arctg (4x2 + 3X).

2. CocTaBbTe ypaBHEHHS KacaTesbHOM K kpuBoil XY = 4 5 rouke Xy = 1.



3.

4.

Beraucnure npubnmkerno Y = v x* +8 npu X = 1,09 .

cos4x -1
Brrunciute npezen no npaswry Jlomurans M ————

x—0 (e4x _1)2

AKP Ne4 «Heonpeodenennutii unmezpa»

. HaliTu Heonpeenn€HHbIe HHTErPaJIb:

X2 +5X —/x +2 Bx-2

a) J' X d 6) J.Sln(3X+l)dX B) dex

r) dex,H) jxsin(Zx)dx,e) _[sinz(2x)dx,>1<) I?X;B 3) jﬂdx
Vx? —6x+13 X(X* —4x+5) X+ /X

AKP Ne§ «/Tughghepenyuanvnvie ypasnenusn 1 nopaoka»

1. Haiiti oOuimii maTErpan win odiee pemeHne aAuddepeHnaibHOro ypaBHeHUs IEPBOTo nopsiaka (B
npumepe 0) permmth 3agaqy Kormrm):

1.

2.

a) 20xdx —3ydy = 3x*ydy —5xy“dx

. {y’— y COS X = Sin 2X
yoO=-1

AKP Ne6 «Hucnoevie padvr»

3n
n 3n-2
1. Hccrnemosath psig Ha CXOMUMOCTH a) ; 0)
z 2n+1 Z “n®+9’
( 1) 52n -1
2. MHccnenoBath psin Ha aDCOJIOTHYIO U YCIOBHYIO CXOJUMOCTD Z— .
= (n+D!
( 1) n+l
3. Berucauts cymmy psiga ¢ touHoctsio 0,01 Z -
n=1 oM

AKP Ne7 «Cnyuaiinsie coovimusy

B ypue 12 mapos. Cpeau 3Tux mapoB 3 Oenbix u 9 depHbix. KakoBa BepOsSTHOCTBH TOTO, YTO HayJady
BBIHYTBIN MIAp OKAXKETCS OeNbIM?

B paguoctynuu tpu mukpodona. s Kaxxa0ro U3 NepBbIX ABYX MHUKPO(QOHOB BEpOATHOCTH TOTO, YTO OH
BKJIIOUEH B JTAHHBIN MOMEHT, paBHa 0,45, a mis tpethero — 0,9. HaliTu BEpOSTHOCTH TOTO, UTO B TaHHBII
MOMEHT BKITFOYEHBI 2 MUKpOdOHa.

B npognaxe umerorcst 6esble M1 KOPUUHEBBIE Sila B COOTHOLIEHUH 2:3, mpudeM npon3BoacTBO 60% Oebix
n 71% KOPWYHEBBIX SUI| NATUPyeTCAd ITHEM, NPEIIISCTBYIOIIMM [HIO TMPOAAXKH, a OCTalbHbBIE SiIa
maTupyorcs Oomee paHHMMH umMcnamu. [lokymarens 3aka3plBaeT  SdIa, JATHPYyEMBIE JTHEM,
MPENUIECTBYIOIMM JTHIO TPOJaXH, HE3aBHUCHMO OT MX IBeTa. KakoBa BepOsATHOCTb TOrO, 4TO €My
MPOAanyT pemeTKy OenbIx siui?

. Tenedonnas cets yupexxnenus oociyxkuBaeT 200 aboHeHTOB. BeposSTHOCTH TOTO, YTO B TE€UCHUE MUHYTHI

BHYTPH 3TOH CETH KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa BEpOATHOCTb TOrO, 4YTO B TEUEHHE MUHYTHI
Oyzet 5 3BoHKOB? KakoBa BepOsSTHOCTB TOTO, YTO B T€UEHHUE MUHYTHI OyneT He Ooinee 5 3B0HKOB? Haiitn
HauBEpOATHEMNIIIEe YHUCIIO 3BOHKOB B TEUCHUE MUHYTHI.

IIpumepHble nHAMBUAYAJLHBbIE foMalnHue 3agaHus (U/3) u Tunosslie pacuersl (TP):

TPNel «Mampuuyst. Onpedenumenu. Cucmemol TUHEHHBIX A12e0pauiecKux ypasHeHuiiy

Ilpaxmuueckue 3adauu:



1. Pemmuts MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rme

o 2o e 3)

-1 56 7 > 3 -1 4)\(2
2. Bemonauts geiicteus | 3 4 2 1 ; +/5 2 33|
0 7 8 2 ! 1 -2 3)(4
1 2 3
3. Beruucauts onpenenutens 2 0 4.
5 6 7
1 1 2
4. Haiitu o6patayro Matpury A, ecmn A=|2 -1 2
4 1 4

5. Pemmth cucTeMbl TMHEHHBIX anreOpandeckux ypaBHeHui mo popmynam Kpamepa, MaTpuaHbIM
MeToA0M, MeTonoM ["aycca:

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

6. Pemmtb cuctemy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2X; +2X, +4X; =X, +3X; =2
3X, +3X, +5X; —2X, +3X, =1
2X, +2X, +8X5 —3X, +9%; =2
2X, +X, +X3 =0
7. Pemwiuth cucteMy OJHOPOJIHBIX YPABHEHUI S5X, =X, =X, =0

X; —3X, =3%X, =0

Teopemuueckue 6onpocwi:

1. Maiite onpenenenue Matpuiipl. Kak onpenenuTs pasMep MaTpuilsl, 3JeMeHT MaTpulisl? [IpuBenute
MIPUMEPHI.

2. YacTHbie BUIBI MATPHII (MX HA3BAHUS, TIPUMEDHI).

3. JInneiinnie Oorepanuy HaJl MaTpulaMu: CJIOKCHUC U BBIYMUTAHHUEC MAaTPULl, YMHOKCHHNEC MAaTPHIIbl HA
YHCJIIO.

4. HenuHeliHble onepanyy HaJl MaTpULIAMU: YMHOXKEHUE MaTpULl, IpaBUilo, npumMep. Beerga nu
oIpeziesieHa onepanusl YMHOKEHUS MaTpULL?, YKAKUTE UCKIIFOUEHUS, IPUBEAUTE IPUMEPBI.

6. UTo Ha3bIBAaETCs ONpENENUTENEM 2-T0 U 3-T0 NOpsiAKa, IPUBEAUTE IPUMEPHI

7. KakoBbI OCHOBHbBIE CBOWCTBA ONpeAETUTENEeH?

8. Kakue criocoObl BEIUMCICHUS ONIPEIEIUTENEH TPOU3BOIBHOIO NopsAaka Bel 3HaeTe?
9. CucremaTu3upyiTe BCe CIy4an, B KOTOPBIX ONPEIEIUTEIb PABEH HYIIIO.

10. Yro Ha3pIBaE€TCSI MUHOPOM 3JIEMEHTA MAaTPHUIIBI, €0 AIre0pandecKuM JOTMOoIHEHHEM ?

11. Kaxkas maTtpuna Ha3bIBaeTcsi 00paTHOM it JaHHOU MaTpulsl A? Beskast 1 MaTpuiia uMeeT
obpaTHy0?

12. Kaxk HaiiTi oOpaTHyto MaTpuiry? Kak mpoBepuTh, 4To OHA Haii/ileHa BEPHO?

13. Kakue BujpI cucteM JTUHEHHBIX ypaBHeHuid Boi 3HaeTe? (UTo 3HAUUT OAHOPOIHAS, HEOAHOPO IHAS
crcTeMa; KaKhe CUCTEMbl COBMECTHBIE, HECOBMECTHBIE; ONPEICTICHHbIE, HEOTpeIeIeHHbIE?)

14. ChopmynupyiiTe He0OX0IMMOE U JOCTaTOYHOE yciaoBue coBmecTHocTu CJIAY.



15. Ilpu kakom ycinoBun CJIAY nmMeet eTMHCTBEHHOE petieHne?

16. Kak onpenenuth, 4TO cUCTeMa HeCOBMecTHa?

17. Onnopoanbie CJIAY moryt 6b1Th HecoBMecTHBIMU? [Touemy?

18. IIpu kakoMm ycioBuu ogHopoaHast CJIAY umeeT TonbKO HyJI€BOE peleHue?

19. Yto BeI MmoxkeTe ckazaTh 0 KoudecTBe pemeHuit omaopoiHoit CJIAY, ecnu onpeeanTeb MaTpUIIbI
3TOM CHCTEMBI PaBeH HYI0?

20. 3anummre popmyinsl Kpamepa. KakoBbl ycioBus ux mpuMeHEHUSI.
21. Kakue cucteMbl MOXKHO periaTh MaTPHYHBIM METOJIOM? 3alMIINTE COOTBETCTBYIONIYIO (DOPMYITY.

22. B ueM 3axmrouaeTcst cyniHoCcTh MeTojia ["aycca?

HJ/[3 Nel «Bexkmopuas anzeopa»
1. TloctpoiiTe Ha TUIOCKOCTH BEKTOPHI a= (4;—1), b= (— 2;5), c= (1;2). Haitgute ux nunelnyro

KoMOuHanuo 2a+b+ 3¢ a) TEOMETPUYECKH, 0) aHATUTUIECKH.
2. a=(21-3), b=(-40;2), c = (LL-2). Haiinure:

a) JUIMHY BEKTOPA A , Ero HANPABJIAIOLIHE KOCHHYCEL, OPT BEKTOPA a |
5 ab ac, b, 2+2c) (3a-5b).
B) gle, 5.><E:1 l:_)><61 (5.+26)x(3§—55)
1 abc.

3. a= (1;4;,-3), b= (3-2;5), c= (3,—4; 2). Haifnure roma s MapajiienorpaMma, NoCTPOEHHOTO

Ha BEKTOpax a+2buc-3b , M JUTUHBI €r0 CTOPOH.
4. TlpoBepbTe, SBISIIOTCS JTU BEKTOPHI a= (1;1;3), b= (3;0;—2), c= (— 1;1;3) KOMIUIaHAPHBIMHU.
5. JlaHbl KOOpAMHATHI BEPIIUH IUpaMuIbl AA AA, !
A (l, 3 6), A (2; 2;1) . A (—1; 0;1) , A (—4; 6;—3) . Haiitu:
1) nnuny pebpa AA, ;
2) yron Mexay peopamu AA, 1 AA,;
3) yron mexay pebpom AA, urpanbio AAA;;

4) mnomaaps rpand AAA;;
5) 00beM MUpPaMHUIBL.

HJ[3 Ne2 «Kpuevie emopozo nopaoka»
1. OnpeaenuTs TUN ¥ MOCTPOUTH JTUHUIO. HalTH, €CITH eCTh, BEPIIMHBI, (JOKYCHI, ACHMIITOTHI:
a) X —9y® +2x+18y+73=0;
6) 2x° +3y% —4x+6y—-7=0;
B) y> —4x—2y—-3=0.
HJ[3 Ne3 «Komnnekcuoie uucna

2i

1. BbINOIHUTH JAEHCTBUSL, NPEACTABUTH PE3yJIbTAT B anrebpandeckoit popme (3— 2i)(4i —1) + >
—1

2. W300pa3uTh Ha KOMIUICKCHOW IUIOCKOCTH M TPEJICTAaBUTh B TPUTOHOMETPHUUECKOW M TOKA3aTeNLHON
dopmax unena: 2, =—i; z, =1-1; 2, =-1+ J3i.

3. Bouucmuts a) (2,)'%; 6) Bce 3Hauenus kopHs 37, .

4. Pemmrts ypauenus a) 2> —4z+8=0 6) Xx—y+ixy =i, X,y €R.

5. HOCTpOI/ITI: Ha KOMIUICKCHOHM IUIOCKOCTH MHOXKECTBO TOYCK, YAOBJICTBOPAIOIINX COOTHOIICHUIO

z-2i|<2

HJ[3 Ned «Beeoenue ¢ ananus. Ilpeden. Henpepwvienocmuy



1. Haiit penens GpyHKITHIA:

23 +x*+5 . x*-3x-2 . \/x+ -2 . 1-cos4x
|Im3—; lim 5 s lim : lim
on Bx3—x4+1 o1 x2—x—2 all Jx—2-1" =0 2x-tgx

lim x-(Jx? +1-X); nm( j lim(1- 4x)3x7; fim N-+2X)

x—0 e?’x -1
2. WccnenosaTh Ha HEMIPEPHIBHOCTD, HAWTH TOYKHU pa3pbiBa, CIENATH YEPTEK:

X+4, x<-1,
y=43%: y=Ix*+2, —-1<x<1,
2%, x>1.

HJI3 Vo5 «lIpou3eoonan pynkuuu 00HoIl nepemenHoil»
Haxosicoenue npou3eoonoii

1. Haiiti npousBoHbie U AuddepeHHabl MepBoro mopsaKa
1) y = 7Cos X

5x+1
2) y=(2+5x)" —3cos7x,

3) y:%—4x-arcsinx,

4) y =(cosx)".

2. Hatiti npousBoHy 0 (QYHKIIUH, 33 JaHHOW HESIBHO e’ —bxe* — 2xy +11=0.
. o X =3cost -5,
3.Haiitn nponsBoHyt0 QYHKIWH, 33JaHHOW TTapaMeTpUIeCKU
3
y=4t" +5.
4. HaiiTn mpon3BOIHBIE IEPBOTO MOpsiAKa (YyHKIIUU y= x*e?*.

Ilpou3zeoonasn evicuiux nopaokos. Ilpunosdicenusn npouseoonoit

d?y x=3t-t°,

GyHKIMiA: a) 0) y= 5V,

1. Haiigure —y u

2.

y=3t°;
. 2 .

2. a) HanmmuTe ypaBHeHUe KacaTelnbHOM k nmapabone ) = X~ — 4X + 2 B TouKe ¢ abcuuccoit X, = 0.

[ocTpoiite rpaduk 1 KacaTeIbHYIO.

6) Hanmimte ypaBHeHHE KacaTeNbHOM K KpuBoil X + Y —4X + 2y —164 =0 B ee TouKe ¢ KOOPIHHATAMH
(7; 11). IlocTpoiiTe KPUBYIO U €€ KacaTeIbHYIO.

3. Haﬁ).'[PITC HauOOJbIICe U HAUMEHBIIICE 3HAUCHUS (I)YHK]_II/II/I Ha 3aIaHHOM OTPE3KEC

f(x)=2x*—-6x>-18x+7 xel[-2;2].

4. Berauciaure npeacibl, UCIIOJB3YS MIPaBUIIO Jlonmrans:

2x° —8x* +13x-10

a) lim
) x>2 x*—2x% +3x—6

0) XIi%rr)ox-ln(eX —1).

5. 3aBUCHMOCTb ITyTH OT BPEMCHH MTPH MPSIMOJIMHEHHOM JIBHYKCHUU TOYKH 33/1aC€TCSl YPaBHCHUEM
3 2
S= gt +2t°—3,rme S — myTh B M, a t — Bpemst B ¢. Beranciure ee CKOPOCTh M YCKOPEHHE B MOMEHT

spemenn { =4cC.

TPNe2 «Hccnedosanue hynkuuii u nocmpoetue 2pagpurxos)



Ilpaxmuueckue 3adauu:

1.

2.

© o~ w b -

~

IToctpoiite rpaguk GyHKIMHU ¢ TOMOILBIO IPOU3BOIHOM NEPBOTO MOpAAKa y =—x> —3x* +9x +11.

HaiinuTe mpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOYKH neperuba Gpynkumu y =2x — 33/ x? .
3
Haiinure acUMITOTHI M IOCTPOHTE CXeMATHYHO TPpaduK QYHKIMH y =

(x+1)
N x2 —3x+3
[IpoBenuTe mosHOE UCCIIeJ0BaHNE (PYHKIIMU U TIOCTPOUTE Trpaduk y=2—°"T°.
x—-1
[IpoBenuTe MoHOE UCCIIeOBaHNE PYHKIIUH U MIOCTPONTE Tpaduk
_Inx
X

Teopemuueckue gonpocwi:

Onpenenenne QyHKIUY, HEYOBIBAIOIICH (HEBO3pACTAOIICH ) HA IPOMEXKYTKE.
ChopmynupytiTe HEOOXOIUMBIE U IOCTATOYHBIE YCIOBHS BO3PACTAHUA U YOBIBaHUS ()yHKITHH.
Omnpenenenne MUHAMYyMa M MaKCUMyMa (DYHKIIHH.

CdhopmynupyiiTe HEOOXOIUMBIC U JIOCTATOYHBIC YCIOBHS CYIIIECTBOBAHHS SKCTPEMyMa.
Omnpenenenune BHITYKIIOHN (BOTHYTOH) (pyHKIIMU Ha WHTEepBaje, TOUYKU Tepernoa.

ChopmynupyiiTe AOCTATOYHBIE YCIOBHS BBHIMYKIOCTH (BOTHYTOCTH) Tpaduka (yHKIHH, JOCTATOYHOE
YCJIOBHE CYILIIECTBOBAaHHE TOUYEK Meperuoda.

Omnpenenenne acUMITOTH rpaduka GyHKIIIH

Haxoxnenue BEPTUKAJIBHBIX, HAKJIOHHBIX, TOPU30HTAJIBHBIX aCUMIITOT.

HJ[3 Ne6 «Heonpeodenenntii unmezpany

1. Haiitu HeonpeeeHHbIE UHTETPaIbl

1.J’

1 x¥x 2 1
3x S 3+x° 2Jx?-3

3. 3 4 4 4.J.Ct934)(_6dx
J 7x (2% X sin® x
sm(s—lJ
Y 2x -1
\/—X « 4x+3
7. j 1-e*e*dx 8. I—3dx,
(x—2)
3 dx
9. .[xe dx, 10. jm
dx dx
11. , 12. E——
I\/;+3X+24\/; J.cosxsin?’x
13.

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

TPNe3 «Onpeoenennvliit uHmezpaiy,

Ilpakmuueckue 3a0anus:

1.

Brruncnuts OIMPCACIICHHBIC MHTCTPAJIbI

2 V.4
1) j(x2+x—14)dx. 2) jlnsinxdx
2

1



2. BbIUMCINTE IWIOMAAb GUIYPHI, OTPAHMYEHHON TMHUAMH
1) 3x—y=4, y* =6x

2) r=cos2p, OS(DS%
x=2cost,

3) { . y=3(y=3).
y =6sint;

3. BounciuTh UIMHY IyTH KPUBOH, 3aJaHHON ypaBHEHUEM

1) y=Inx, J3<x<A5.

2) p=3e"", —F2sos<zl2
3) x:et(COSt-i-Sint), w/2<t<.
x =e'(cost —sint),

4. Beruncnuth 00beM TeNa, 00pa3oBaHHOTO BparieHneM BOKpyr ocu Oy Gurypsl, orpaHndeHHOHN rpadukaMu
_ Q2 _ 2
dyHEIH X=3-Y S X=y +1
Teopemuueckue gonpocwi:

1. Jaiire ompeneneHne onpeneIeHHOTO HATErpaia U YKAKUTE €0 TeOMETPUIECKI U MEXaHUIECKAN CMBICI.

b
2. Ilycts fa f()dx =0, f(x)# 0. Kak 3T0 HCTONKOBATh F€OMETPUICCKH?

3. 3anmmute GopMyITy IS BRIYUCIESHHUS TUIOMAAN KPUBOJIMHEHHOH Tparennu 1t ocu Ox u st ocu Oy.
4. Kak n3meHnurcs ata popmyna, eciiu Gurypa OyaeT orpaHdveHa cBepXy U CHU3Y — rpadukamu QyHKIUH
y=f1(x) nu y=f(x),amno 6okam — mpsAMbIMHU X = a, x = b.
5. 3amumure (opmyiy Ul BBIYUCICHMS IUIOMIANM  KPUBOJIMHEHHOTO CEKTOpa, OrPaHMYEHHOI'O KPHUBOM,
3aJJaHHOM B TOJIIPHOM CHUCTEME KOOPAMHAT.
6. 3anumuTe GopMYITy JUIS BEIYUCICHUS JIIHHBI IYTH KPUBOM, 331aHHON YpaBHEHHEM:
a) B JIGKapTOBOI CHCTEME KOOPJHMHAT;
b) B momsapHOI cucreme;
C) eciiu KpHBasi 3aJlaHa MTapaMEeTPUICCKH.
7. 3anumute GopMyIty Ul BRIYHCICHH 00beMa Tefa Bparienus Bokpyr ocu Ox (OV).

TP Ned « DynKuuu HeCKOIbKUX NEPEMEHHBIX)
2 2
In(l— X“—y )
1-4y
2. HaiiTi 3HaueHMs 4aCTHBIX MTPON3BOAHBIX (DYHKIUI B 3aIaHHON TOYKE:

A)z= x% (1) B) = In(\/;+\/§) (L1).

2
u i
3. Haiitn 2—2 eci U = Xy +SIiN(X+Y).
X

1. Haiiti obnacts onpeaencHuss QyHKIUMH Z =

4. BBIYUCIIUTD NPHOIIHIKCHHO \/ 5.e%% 42,03 .
5. Haiitu sxctpemymsl GyHkimn Z = X° +2y* —4X -6y + 2.

Inx In
6. Haittu mponsBoanyto GyHKIIMHA Z = —— — ny B HampasieHuu Bekropa (1;1).
X

7. Haiitn skcTpemanbHoe 3Hauenne GyHKmn Z = 2X + Y — y? — X’ npu ycroBun X + 2y =1.

8. Haiitu HanGonbiee 3HaueHNe (YyHKLINU:
x>0 X+2y<1

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



TPNe5 «Humezpan no gpuzype»

2 y?

1. BBIYHCITUTE MOBTOPHBINA HHTETPAIT Idy .[ (2X + y)dx
20

2
4 3

y+t

3

2. I3MeHUTh MOpAAOK UHTCTPHUPOBAHUSA B I[BOI/IHOM HUHTCTpale: J‘d J. f
1
y

2
.. X
3. Beruucnuth 1BOMHOM UHTETpa H — dxdy , rae D — o6nacth, orpaHMUeHHAS TMHUSAME
D

1
y=—,y=XX=4.
X
4. BBIYHCIUTG IUIOMIAAb (GUTYPBI, OTPaHUYCHHON OKpYXHOCTMU I =1, T = 2C0S @ (BHE OKPYKHOCTH
r=1).
5. Beraucauts miomans GuUrypel, OorpaHAueHHON IMHUAME Y = % u X+y—-7=0.

6. Haiit cTaTraeckrue MOMEHTBI OTHOCHTEBHO KOOPIUHATHBIX OCel TUIACTUHKH, OTPaHIMYeHHON apabomoit
2 . .

y=X (y > 0), MpsIMON  X=9, eClM IJIOTHOCTh paclpeIesIeHUsI MacChl B KaKJJ0W TOUKE paBHA OpAMHATE

9TON TOYKH.

7. Haiigute MoMeHTHI unepuuu |, |y |, omHOpOAHOM MIAaCTHHKU (5 = l), OTPaHMYCHHON OCSIMHU KOOPIUHAT

unpsmoir 'y =2 —0,5X.

TPNe6 «/Tuchghepenyuanvnvie ypagnenusn evicuiux nopaoKo»
1. Haiitu obuiee pemenue qudQepeHnnanbsHOro ypaBHeHHS:
1) y"xInx=y",2) (L+x>)y" +2xy’ =12x>.
y" =2sin® ycosy
T, :
yh=>.yM=1
3. Haiitu obmiee pemenue nudhepeHnnanbHOTO YpaBHEeHUs (B puMepe 1) pelmTh 3a1ady Kormm):
1) y'=2y'+y=xe" 5 y'+4y'+5y= X
3) y"" —4y" +5y' =6x* +2x -5, 4) y"' +2y" -3y’ =(8x+6)e*,

2. Haittu pemenue 3agauu Komm:

5) vy’ —4y'+4y =e*(cosx+3sinX), 6) y'" —64y’ =128c0s8x —64e®*,
7 y"+y=1/sinx
y(z12)=1,y(z12)=nl2"

4. Pemmre cuctemy JY mepBoro nopsiika AByMs Crioco0aMu - MOJACTaHOBKH M METOJIOM Diiiepa
y'=2x-5y+e'
X'=y-6x+e™”

TPNe7 «Hucnoswle paovt, hyHKuuoHaIbHBIE PAOLL)

1
1. I[OKa3aTB CXOAUMOCTBh U HaWTH CyMMY pdaaa Z—
~n° +n-2

2.AccrnenoBaTh Ha CXOAUMOCTD PSIIBL:

sin n\/_ - = ni2n+1)! & (3n-2)"
a)z Z (\/_]’B)Z @3n)! ’r)nzzl:n(4n+1j

n=1



21 (3n +1)1/In(n +5)

3. MccnenoBath psijibl Ha QOCONIOTHYIO U YCIOBHYIO CXOIUMOCTB!

)Zsmnf , Z D" z( D"(2n+1)

“nin(n+1) ~ 4% 3n+2

(="
4. Hatit cymmy psima
NP ;4 "(2n+1)

¢ TouHocTthio 10 0.001.

5. Haiit 0671aCTh CXOAMMOCTH CTEIICHHOTO Psfa:

2n+1

=D"2"(x+1" 4" (x-3)* 2 (-D)"(x+2)
nzll 3n+2 -0) Z J2n+1 »®) nzzll n?

6. Paznoxuts pynkiuio B psan Teiinopa mo creneHsM X :
a) (3+e7)%.,6)7/(12+ x—X)?, B) In(1— x — 20x?).

7. Berancauts unTErpain ¢ TouHoctsio g0 0.001:

05 4y 0.2
; 2

a) | — .

) _[ ‘{/—4 0) Ism(ZSx )dx

0 1+x 0
8. Haittu npubmmxE€HHO pernenne 3aqadn Komm B Bue otpeska psina Telinopa rmo creneHs M X ¢ 4eThIPbMS
yu — X2 + y2
HEHYJIEBBIMU KO3 UIIHEHTAMHU: , .
y(0)=0,y'(0)=1

9. Pasnoxuth B psigt Dypbe QYHKIHIO, IEPHOAMIECKYIO C IEPHOAOM 277 , 3a[laHHyI0 Ha oTpeske [—77, 77]
X+m,-7r<X<0

7, 0<x<r&m '

popmymnoii f(X) = {
TPNe8 « Dynxyuu KOMNaIeKCHO20 NEPEMEHHO20»

1. M3ob6pa3uth o00nacTh, 3aJaHHYI0O HEpaBEHCTBAMH. | 'paHuWIbl, NpHHAAJEKalue o0JacTH, W300pa3uTh
CIUTOLIHOM JIMHKEH, He MPUHAAJIeKAIUE — TyHKTHPHBIMU.

h—ﬂ>1
lz+1>1
2. C rounocteio o 0,001 HaiiTi neificTBUTENBHYIO M MHUMYIO YaCTH JAHHBIX BEITUUYHH:
—2+i .
a) e
é)ch(Z—J);
6) Arcctg(2i);
Z) 21+| .
3. UccnemoBars ¢yHKImHIO W= SiN2z Ha aHaJIUTHUYHOCTh. B cilyyae aHaNUTUYHOCTH HalTH €&
MPOU3BOJIHYIO.

4. BoccraHoBUTh aHanuTHdecKyro ¢ynkuuio f(Z)mo wussectroit neiicrBurensroil uvactu Re f(z)umu

munmoit Im f (z)u snavennro f(z;).



Ref(z)=x*—y*+3x+y; f(0)=i.

5. BeuucnuTh UHTErpal OT QYHKIIMKA KOMIUIEKCHOT'O TIEPEMEHHOTO 110 TAHHOW KPUBOH.
Iz- Imz®dz, L:|z|]=1, —n<argz<0.
L

6. Beuucnute uHTerpan. Bocnomb3oBaTthes Teopemoii Komm wim uHTErpaibHbIME Qopmynamu  Korw.
Hanpagnenue BOoab KOHTYpa, IPOTUB YaCOBOM CTPEJIKH.

z°dz
L, 2-20

\Z\

HJ[3 Ne7 «Cnyuaiinvle eenuuunvl U 3aKOHbL UX PACRPEOETICHUA)

1. 3anan P4l pacmpenesieHus] AUCKPETHOM CIydalHOW BEJIWYHHBI X.

X |1 2 3 4 5 6
P |003|015 (020 (035 |05 |?
[locTponuTs MHOTOYTONBHUK pactupeneneHus. OnpenenuTs (QYHKIUIO pacnpefesieHus] U TOCTPOUTH

D[X]

.. m
e€ rpaduk. BBIUMCINTL MaTeMaTHUYECKOE OXUIAHHE X , JUCIICPCHUIO

, cpenHee
o, P(m, —o, < X <m, +0,).
KBaJPAaTUYECKOE OTKIOHEHUE A BEPOSATHOCTh
2. 3amana GyHKUUS pacnpeneieHHs CIy4aiHON BeauduHbl X
0, X <3,
1. .3 2

F(x) = Z(_X +12x° —45x+54), 3<x<5,

1, X > 5.

Haiitn mnotHocTh pacnpenenenus. [loctpouts Tpaduku GyHKIMH W TUIOTHOCTH paclpeeNeHHS.
P(X €(0, 4)).

Breruncnuts MaTemMaThdeckoe OXHIaHUE, AMCIIEPCHIO U BEPOSITHOCTD
3. B rtabmuie mpuBenéH 3aKOH paclpe/eNieHHs BEPOSTHOCTEH CHCTEeMbl CiiydailHpix Benmdnd (X, V)

vy -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
2 2

m,.,

Haiitu: koaddunmeHT «a»; MaTreMaTHYECKHE OKUIaHUS Y, mucmepcun ¥ Y, xoadumueHt

v
koppensiuun -~
TPNe8 «Obpabomka IKcnepumMeHmanbHbIX OAGHHBIX)

JaH ctaTucTUueCKUid psist (MCXOHbIE 3HAYECHUsI BEJIMUUH)

X Y X y X v X y X y
38,4 | 18,7 | 40,7 24 30,3 18 27,3 | 251 22 21
40,2 | 11,7 | 50,8 9 284 | 157 38 20,6 32 28,6
241 | 209 | 38,2 | 228 | 476 | 113 | 528 | 152 | 19,5 | 19,7
325 | 224 36 198 | 30,3 | 21,3 | 48 245 | 46 20,3

25 29,5 | 357 | 153 | 30,5 | 27,8 26 28,7 | 27,8 | 155
38,1 | 196 | 343 | 20,7 | 48,7 | 115 | 325 28 352 | 30,7
16,8 | 32,2 | 43,8 13 16,8 | 183 | 57,1 | 29 | 416 | 18,2
288 | 29,7 | 355 24 239 | 20,2 40 238 | 425 | 153
471 | 14,7 | 459 24 543 | 142 | 50,7 | 159 | 32,9 | 225
50,1 | 159 | 293 | 219 | 60,8 | 27,2 | 586 | 93 | 356 | 22,7
30,2 25 542 | 142 | 214 | 19,8 | 40,1 | 174 | 47 17,3
369 | 23,2 | 598 | 61 | 384 23 344 | 234 | 314 | 30,2
366 | 79 | 322 | 223 | 468 | 20,5 | 53,7 | 124 | 28,2 30




38 154 52 6,1 | 238 | 183 | 42,1 | 28,5 | 33,7 | 19,8
55 11 31,2 | 242 | 379 | 326 | 43 20,2 | 27,6 | 185
16,2 | 252 | 51,2 | 142 | 306 | 215 | 235 | 146 | 36,8 | 10,7
49,7 | 159 | 322 | 204 | 37 245 | 329 | 258 | 455 | 1438
49,7 | 195 | 309 | 20,7 | 57,6 | 20,3 54 14,4 | 18,6 | 153
423 | 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 258 | 27,4
357 | 119 | 412 | 98 | 341 | 263 | 588 | 92 | 392 | 175

1. Haiftu BeIpa)keHHE ABYMEPHOTO SMIUpPHUYECKOro pactpeneieHus (X, V), SMIUPHUYECKHE pacTpeneseHIs
COCTABIISIIOINX X U Y, IOCTPOUTE TpadyudecKoe OTOOpaKeHHE pacIpeaeiICHU.

J1J1s 3TOTO - COCTaBUTh KOPPEISIIMOHHOE 10JIC, KOPPEISIIUOHHYIO Ta0JIMIly a0COIFOTHBIX YacTOT,
BapHaIMOHHbBIE PAbL, Ta0mHIy «CTaTHCTHYECKasi COBOKYITHOCTh H3MEPUMOT0 TTPU3HAKAY.

2. llo paHHBIM, MOMYYEHHBIM B 1.1, OLEHHTE TEHEpalbHbIE MapaMeTphl: HAaWAWTE CpeAHee, AUCIECPCHS,
CpeAHee KBaJ[paTUYHOE OTKIOHEHHE, aCHMMETPHSI, IKCIIECC, MOJa, Meauana, KodQpQHUIMEHT BapHaluu s
npu3HakoB X U Y. OUEHHUTE CTENEHb OTKIOHEHUS AMIIMPUYECKOTO PACHPENENEHUs] 3TOr0 M3MEPHUMOTrO
MpU3HaKa OT HOPMAJILHOTO paclpeeIeHH s.

st aToro 3anoiauTe Tabauily «Pacdyer BBIOOPOYHBIX OIIEHOK IMPU3HAKOBY U MPOBEANUTE PACUCTHI
HCTPaBJICHHBIX OLIEHOK I'eHepalbHbIX MapameTpoB. Caenaiite BEIBOA 0 KO3 duLmeHTe Bapuanuu.

3. Ilo nmaHHBIM, MOMYYEHHBIM II.1,2, MPOBECTH CTAaTHCTHYECKYIO TMPOBEPKY CTATUCTHYECKOH THIOTE3bI O
HOPMaJIbHOM paclpeieNcHud HM3MEPSAEMOro IpHu3Haka nmo Kputeputo IlupcoHa B ciaydae npuHATHA
TUNOTE3bl O HOPMAaJIBHOCTH PAaCIHpENeNICHUs] HAalTH NOBEPUTENBHBIE HMHTEPBANBI UISI MaTEMaTHYECKOIO
OKUJAHMS U CPEHEr0 KBaJIpaTUIHOTO OTKJIOHEHUS MpU ypoBHE HaaéxHocTH 0.95.

4. Tlo maHHBIM 3amaum, wcciemyemoi m.1-3, HalTH W 3ammcaTh B KOPPEISIHMOHHYIO TaOIUIYy YCIIOBHBIC
cpenHue. Ha KOppeasiUMOHHOM IOJ€ MOCTPOUTh JIMHUM perpeccud. Halltu wucnpaBieHHBbIH
KOPPEISIMOHHBIA MOMEHT W KOd(QUIMEHT Koppeisiuud. I[IpoBepuTh THUNOTE3y O HE3aBUCUMOCTH
mpu3HakoB X U Y (ypoBeHb 3HAYMMOCTH NpuHATH paBHEIM (0.05). PaccunTath k03 pHUIIMEHTH THHEHHOM
perpeccun (X Ha Y wim Y Ha X). [IpoBepuTh 3HAUMMOCTH ypaBHEHUS PETPECCHU.



Ipuioxenne 2

7 OIIeHO'lHLIe cpeacrea AJisi NIpOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTrTreCTalum

a) IlinanupveMbie pe3vibTATLI 00YYEeHHS H OIICHOYHBIE CPeICTBA ISl NPOBEACHUS NMPOMEKYTOYHOM aTTeCcTalluu:

Kon
HHOUKAaTOpa
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KOMIICTCHII N

OueHouHsble CpeacTBa

OIIK-3 - cnoco0HOCTHI0 MPUMEHSATH COOTBETCTBYOIINI PU3NKO-MaTeMaTHYeCKHIl annapaTt, MeTO/Ibl AaHAJIN3a U MO/IeJTUPOBAHUS,
TEOPeTHYECKOr0 M IKCIePUMEHTAIbHOI0 HCCJIeJOBAHNS NPH PellleHUH NPodeccHoHAIbHBIX 3a/1a4

OIIK 3.1

Hcnonb3yer METOIbI aHAITH3a 1
MO/ICIUPOBAHHUS TIPU PEILCHUN
npodeccroHaNBHBIX 3a/1ad,
MOJICITUPOBAHUH U MTPOCKTUPOBAHUI
IHEPrOCUCTEM

OO ~No ok~ wN P

TeopeTnueckue BONpOCHI JIsI IK3aMeHa B 1 cemecTpe

. Marpuusl. Bunsl Mmatpun. JlelicTBus HaJ MaTpULIAMH.

. Onpenenurens. OnpeneneHue, CBOXCTBA ONPENETUTENS.

. HeBbIpoxnennas marpuna. O6paTHas Marpuna. Panr marpuisl.

. Cuctemsl THHEHHBIX ypaBHeHUH. OcHOBHBIE TOHATHSA. CoBMecTHOCTE CJIAY.
. Pemienue cuctem MUHENHBIX ypaBHEHUNH. MaTpUUHBII METOI.

. Petenue cucrem nuneitHbix ypaBHeHuid. @opmynsl Kpamepa.

. Pemienue cucrem nuHENHbIX ypaBHeHUNH MeToq0oM ["aycca.

. CucTeMBbl IMHEIHBIX OTHOPOJAHBIX YPaBHEHUH.

. Bexropsl. JIuHeliHble onepany HaJ BEKTOPAMH.

10. Ilpoekmms BekTopa Ha 0ch. Mo tysb BekTopa. Hampasnsiomnye KOCHHYCHI.
11.CkansipHoe npou3BeIEHUE BEKTOPOB, ET0 CBOWCTBA.
12. BekTOpHOE NPOM3BECHNE BEKTOPOB, €TO CBOICTBA.

13.

CmMemmaHHoe MMPpOU3BEACHUEC BEKTOPOB, €TO CBOMCTBA.

14.YpaBHeHuUs: IPSIMON Ha TUIOCKOCTH.

15.YpaBHEeHHUS IIIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHus NpsAMON B IPOCTPAHCTBE.

17. B3auMHO€ pacrooKeHHe IPSAMBIX U IIIOCKOCTEN. YTONI MEX Iy HUMU. PaccTosiHIE OT TOUKH 10 MPSIMOIA,
IUTOCKOCTH. ToYKa mepecedeHns: NpsSMON U MIIOCKOCTH.

18.
19.
20.
21.

22.
23.
24.

25.

KpuBbIie BTOpOro mopsiika: OKpYKKHOCTb, JJIIHIIC, TUTIepOoIIa, mapadoiia, iX TeOMETPUIECKHE CBOMCTBA M ypaBHEHUS
[onspHas cuctema koopauHat. KpuBbie B ONSPHON cUCTeMe KOOPIUHAT

KommekcHble yncna. Anredpandeckas, TPUTOHOMETPHYECKasl U MOKa3aTeIbHas (hopMa KOMILICKCHOTO YHCTIa.
ﬂeﬁCTBHH C KOMITJIEKCHBIMU YU CJIAMU: CIIOKCHUE, YMHOXKECHHUE, ICIICHUE. BO3Be)IeHI/Ie B CTCIICHb, U3BJICYCHUEC KOPHA
N-oii cTeneHu.

Oyukius. CrnocoOsl 3aanus. Odnacts onpeaencHus. OCHOBHBIC dJIeMEHTapHbIe (DYHKIIMH, HX CBOUCTBA, Tpa(UKH.
[penen yukiun B Touke. [Ipeaen GpyHkiym B 6eckonedHOCTH. OTHOCTOPOHHKE TPEACTIHI.

BeckoneuHo mMaible 1 G€CKOHEYHO OOJbIHe (YHKITUH, CBSI3b MEKIy HUMU. CBOMCTBA OECKOHEYHO MaJTbIX
(byHKIMHA.

Teopemsl o mpenenax. PackpeiTie HEOpPEIeICHHOCTEH.
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26.
27.

28.
29.
30.
3L
32.

33.
34.
35.
36.
3r.
38.
39.
40.

41.
42.
43.

3aMedaTenbHbIC IPEACIbL.

CpaBHeHHEe O€CKOHEYHO MabIX (PyHKIWH. DKBUBAICHTHBIE OSCKOHEYHO Malible (DYHKIIMH U OCHOBHBIE TEOPEMBI O
HUX.

HenpepsiBHOCTS pyHKINH B TOUKE. TOUYKM pa3pbiBa U NX KJIACCU(HUKALIUL.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX PyHKIMAX. CBoiicTBa (PyHKIMH, HENPEPBIBHBIX HA OTPE3KE.

[IpousBosaHas GyHKIMH, €€ TEOMETPUUECKUN U PU3NIECKUI CMBICIL.

YpaBHeHUs KacaTelbHOH U HOpManu K KpuBoi. [luddepeHunpyeMocts GyHKIUH B TOUKE.

[IpousBosHast cyMMBbI, pa3HOCTH, NPOU3BENEHHs, YacTHOTO (yHKIMHA. [Ipon3BoaHas cioxxHOW U oOpaTHOU
GbyHKIMHA.

Juddepennupopanme HesiBHBIX QyHKUuiL. Jlorapupmuyeckoe nuddepeHpoBaHued

JuddepennupoBanme napaMeTpuIecKy 3aJaHHbIX (YHKIUH.

[TponsBosHBIE BEICIINX TTOPSAKOB.

Huddepernnan pynkunn. ['eomerpuyeckuii cMbich quddepernnana. OCHOBHBIE TeOpeMbl 0 auddepeHnnanax.
[Mpumenenue quddepeHnnana K mpuOIMKEHHBIM BEIYHCICHHUSIM.

OcHoBHbIe TeopeMbl nuddepennransHoro ncuucienus: Poms, Jlarpamka u Komu.

[IpaBuno Jlonurans.

VYcioBUsI MOHOTOHHOCTH (QyHKIMI. DKcTpeMyMbl GpyHKIui. HeobxoauMoe 1 10cTaTOYHOE YCIOBHS 3KCTPEMyMa
¢GbyHKIHN.

HawnGonbiiee n HauMeHblee 3HaUeHUST GYHKITMH Ha OTPE3KeE.

Beinmykiocts rpaduka pyakuun. Touku nepernba. HeoOxonmumoe U 10CTaTOUHOE YCIOBHUS TOYEK Heperuoa.
AcuMnToThl Tpaduka QyHKIUH.

Teopernueckune BONPOCHI IK3aMeHa BO 2 ceMecTpe

N~ WDNE

9.

10.
11.

12.

[TepBooOpaznas. HeonpeneneHnHslii uHTETpa 1 ero cBoiictBa. Tabnua OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPHUPOBAHNUS: 3aMEHA IEPEMEHHON ¥ HHTETPUPOBAHUE 110 YACTSM.

WHTerpupoBanne paMoHaIbHBIX (QYHKIUH.

WHTerpupoBaHye TPUrOHOMETPUUECKUX (QYHKIUH.

WuTerpupoBanme NppanoOHANBHBIX () YHKIHH.

OnpeneneHHbIN HHTErpall Kak Npee HHTErPalbHOM CYMMBI, €70 CBOWCTBA.

®opmyna Hetotona — Jleiibunma. OCHOBHBIE CBOMCTBA OIIPEIEIICHHOTO HHTErpaa.

Brruncnenue onpeaeneHHOr0 MHTETpaia (3aMeHa MepeMEeHHOW, HHTEIPUPOBaHMUE IO JacTsaM). MHTerpupoBanue
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpeJiernax.

HecoOcTBeHHbIE HHTETPAIIBI.

I'eomerprueckue u pr3nygecKre TPUIIOKEHHS ONPeIeIeHHOTO HHTErpaa.

O6mnactp onpenenenust @HII. IIpenen, nenpepsiBHOCTH. CBOMCTBA (QYHKUMH, HENPEPBHIBHBIX B OrPaHUYCHHON
3aMKHYTOH 00JIacTH.

YacTHble IPOU3BOAHBIE IEPBOTO MOPSIIKA, UX TEOMETPHUUECKOE HCTOJIKOBAHUE.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.

35.
36.
3r.
38.
39.

roppE

YacTHbIE TPOM3BOAHBIC BBICIITHX MOPSIKOB.

JuddepennmpyemMocTs 1 nonHbIN quddepernnan QyHKIum.

[pumenenne moHoro AU dHepeHirana K mpuOImKeHHBIM BEIYACIeHnAM. uddepeHiinanss BEICIIIX TOPSAKOB.
[TpousBonnas cnoxHo# GpyHKIMH. [TomHast npon3BoIHAS.

WuBapuanTHOCTH POPMEI TOTHOTO MU PepeHIHraia.

JuddepenunpoBanme HessBHON (QYHKIHH.

KacaTenpHas MI0CKOCTh U HOPMAJIb K TOBEPXHOCTH.

OkcTpeMyM QYHKIHMHU JBYX IIEpeMEHHBIX. Heo0XoaumMoe 1 J0CTaTOYHOE YCIOBHE SKCTPEMyMa.

HawuGonbliiee v HanMeHbIIee 3HaYeHUs QYHKIMH B 3aMKHYTOH 001acTy.

JIBOIHOI MHTETpaj: OCHOBHbIC TOHATHUS U ONIPEECICHUS.

OCHOBHBIE CBOWCTBA IBOWHOTO MHTETpaa.

Brruncienue 1BOWHOTO HHTErpalla B IEKapTOBBIX KOOPANHATAX.

Brruncienne 1BOMHOTO HHTErpaia B TIOJIIPHBIX KOOPIMHATAX.

JuddepeHnnanbHbie ypaBHEHMS: OCHOBHbBIE MOHATHS. 3a1a4H, MPUBOsIIHE K AU epeHINATbLHBIM YPABHEHUSM.
Teopema cyiiecTBOBaHHS M €TUHCTBEHHOCTH penieHus Au( hepeHInanbHOro ypaBHEeHHUSI.

YpaBHEHUS C Pa3IEISIONMMUCS IEPEMEHHBIMU.

OpnHopoHble TuddepeHnnaIbable ypaBHeHN 1 mopsaka.

Jluneiinble ypaBHEHUs IEPBOro Nopsiaka. YpaBHeHus bepHysuin.

YpaBHEHHE B MOJIHBIX TU(depeHnranax.

HuddepennunanbHple ypaBHEHNS BBICIIUX TOPSIKOB: OCHOBHBIE TOHATHS.

YpaBHEHUS, TOIyCKaIOIIHe TOHIDKEHHE TTOPSIKa.

Jluneiinsle nuddepeHnnaNbHbe ypaBHEHHS BBICIINX NMOPsAKOB. JInHeWHbIe onHOpoIHbIe A depeHIHaIbHbIe
ypaBHEHHS 2, N-T'O TOPSAKOB.

Wnrerpuposanne JIOAY ¢ nocrosHHbIMU KO3 duIeHTaM .

Jluneitapie Heogropoaasie JIY. Ctpykrypa obmiero pemenuns JIHY.

MeTox BapuaIii IPOU3BOIBHBIX TOCTOSHHBIX.

Wnrerpuposanne JIHAY ¢ mocTosHHBIMH KO3 QHUIIIEHTaMH 1 ITPABOH YaCThIO CIIEIUAILHOTO BUIA.

Cuctemsl quddepeHnranbHeIX ypaBHEeHHH. TeopeMa CymecTBOBaHUS U €IMHCTBEHHOCTH pemeHus. MeTton
UCKJIIOYEHHS ISl PELIeHUsI HOPMaJIbHBIX CHCTEM JU(QepeHMaIbHbIX ypaBHEHHH.

TeopeTuueckue BONPOCHI JUIsl 3a4eTa B 3 ceMecTpe
UYucnossle psasl. CXoquMoCTb U cyMMa psja. CBOHCTBa pAOB.
Psn reomerpuueckoii nporpeccun. HeoOXoquMBblil MprU3HaK CXOAMMOCTH YHCIOBOTO psijia. ['apMoHMYecKuit ps.
JlocTaTouHble MPU3HAKKM CXOJMMOCTH 3HAKOMOJIOKUTEIbHBIX psiaoB. [Ipu3Haku cpasuenus. [Ipusnak Janambepa.
JocTtaTounble mpU3HAKKU CXOAMMOCTH 3HAKOIIOJIOKHUTENIbHBIX psiioB. Pagukanbueiii npusHak Komm. HTerpanbsHbIi
npusHak Komn.
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®

10.

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

28.

29.

3HakouepeayIomyecs i 3HakonepeMeHHbIe paasl. [Ipu3Hak Jleii6amma. AGCOOTHAS M YCIOBHAS CXOJUMOCTD PSAa.

OynkmoHaneHbe paasl. O6macts cxomumocTr. CreneHHble psaabl. Teopema Abemns. Paanyc cxomumoctn.
CBOHiCTBa CTETICHHBIX PSAIOB.

Psimer Teiinopa u Maxnopena. Paznoxenne QyHKIWIA B CTENICHHBIE PSIBL.

[TpuMeHeHne CTETICHHBIX PAZO0B B IIPHOJIM)KEHHBIX BEIYUCIICHHSX.

Tpuronomerpuueckne psapl. OnpeneneHue  KOI(PQGUIUCHTOB  TPUTOHOMETPUUYECKOTO  psiaa. Y cCIOBHE
pazioxumocTtd QpyHKIHA B psin Dypre.

Psnp1 @ypbe 11 4eTHBIX 1 HeueTHBIX QyHKIUHA. Psaast Dypbe 11 GyHKINH IPOU3BOIBHOTO Neproa. Pasnoxenue

B psig Dypbe HenepuogYecKuX ()yHKIUH.

OyHKINY KOMIUIEKCHOTO NEPEMEHHOTO: TIoKa3aTebHast 1 JJorapupMuieckast pyHKIHs.

OyHKINU KOMIUIEKCHOTO IEPEMEHHOT0: TPUTOHOMETPHYECKUE U 00paTHBIE TPUTOHOMETpHYECKUE (YHKIUH.

DYHKITUH KOMILICKCHOTO MIEPEMEHHOT0: TUIIePO0InIecKue (PYHKIIUH, CTCTICHHAS (DYHKIIUS.

JuddepennnpoBanme GpyHKINI KOMIUIEKCHOTO TIepeMeHHoT0. Y cinoBust Komu-Pumana.

WuTterpupoBanue GyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO.

Teopema Kommm. MaTerpansnas gpopmyna Komm

DJeMeHTH KOMOMHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHUs, COUECTaHNUI.

OCHOBHBIE TIOHATHS TEOPUH BEPOATHOCTEN: HCTIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

JeiictBus HaJ COOBITUAME. ANreOpa COOBITHH.

TeopeMsl C0KEHHU U YMHOXKEHUS BEPOATHOCTEH.

®opmyia nonHou BepositHocTH. Dopmyna belieca.

IlocnenoBarenbHOCTh HE3aBUCUMBIX UclibITaHuN. Dopmyna bepryinu.

Crny4aliHble BEIMYHUHBI, UX BHJBL.

Psan pacnpenenenus. @yHkuus pacnpeneneHus, ee cBoiicrsa. IInoTHOCTE pacnpeneneHysi, CBONCTBA.

UncnoBele XapaKTEPUCTHUKM CIYYalHBIX BEIMYMH: MaTeMaTHUECKOE OXKHAaHWe, MJHUCIEepCHs, CpeaHee

KBaJpaTHUECKOE OTKIOHEHHE.

HopmanbHblil 3aK0H pacnipeieneHusl Cl1y4aiiHONH BETUUUHBIL.

CucTeMbl CTyJaliHBIX BETMYMH. 3aKOH pactpeiesieHust. UNCI0BbIe XapaKTePUCTHKHI CHCTEMBI CITyJaiHBIX BETUYHH.

3aBUCUMOCTb CIy4aWHBIX BEJIUYUH.

[Ipenmer MaTeMaTHUeCKOH cTaTUCTUKH. | 'eHepaIpHas COBOKYHMHOCTh M BBIOOpKa. Bapuarnmonsstii psa. [Tonuron.

I'ncrorpamma. OMrupuyeckast GyHKIHS pacipeiesieHusI.

CraTucTu4ecKue OLleHKH IapaMeTpOB paclpeieeHUs FeHepalbHON COBOKYITHOCTH.
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IIpumepnole npakmuueckue 3a0anus 014 IKIAMEHA U 3a4ema:
1 cemecmp:
1. Pemruts MatpraHoe ypaBHeHUEe X+3(A-B)=4C, rae
N R I R
_K_Z —4) _\_7 5) _\_3 9)
2. PelINTS CHCTEMBI THHEHHBIX anre6pa14qecmxlypaBHeHm“4 i) (1)(;pMynaM Kpamepa, MaTpiIHBIM METOJIOM, METOOM
laycca:
[3xl +4% +2X3 =3
2x —x —=3x =-3
i 1 2
L

3

X+5X +Xx =-2
1 2 3

3. JlaHBl KOOPIMHATHI BEPIIMH HMHPAMHIBI AA AR, : Ay (1;3;6)’ Az (2; 2;1)' As (_1;0;1)’ A (_4;6;_3)'
Haiitu:

1) nnuny pebpa Ak, ;

2) yron Mexxay pedpamu Ah, " AA, ;

3) yron mexay pedbpom AA, U FPaHBI0 AAA, ;

4) 1omiaak rpaHu ArAr Ay :

5) 06beM HpaMUIbL.

4. Hanncath KaHOHHUYECKHE U TTApaMETPHUYECKIE YpaBHEHHS MPAMOiL, mpoxo et yepes Touku M(2,1,-1) u K(3,3,-1).
5. CocraBuTh ypaBHEHHE TUIOCKOCTH, Tipoxosiieii uepe3 Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

6. Jlokasath, 4TO MpsIMbIE TTAPAJLICIbHBIL:

x+2 y-1 z {x+y—z =0

===t X- y-52-8=0

10. BerauciuTe mpeess:
a) lim 1+45—x* :6) ;1= COS4X :B) |im ~1- 5.
XT3t rexs WM 2X-1gX 'M«/ x-3 \f&

dy s 2 (x =ctg2t,
11. Haiiaure ms Gysxumii: a) y =e” . 6) 4

dx ly = In(sin2t).
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12

12. Uccnenosath QyHKIMIO M IOCTPOUTD €€ rpaduK: y =2 + .
2
X" —4

2 cemecmp:

14. HaiiTi HeonpenenéHHbBIA  MHTErpaI: a)J' -2 dx , 6) [ COSX 4 B) IZXGXdX.

VX +1 1+sinx
V® xdx

15. BoIunciiuTh onpeieieHHbIH HHTErpa ‘[ —_——.
VX245
2
16. Haittn 1uromans GHUrypsl, OrpaHHYCHHON THHHANL §(—2X4’— _'_:()‘(‘r)i )
17. Haiiti 1 oCTpouTh 00IACTh Onpeaenenus GyHkuuy 5 5 y 3

3 .
18. Haiitn monubiit nuddepeHnnan QyHKIHH: z=x"1In y —sin ny-
19. Haiiti uacTHble OPOM3BOJIHBIE MEPBOrO HOPSAKA (QYHKIMU:

z =5y +In(x+4y).
2
20. Vcenenoath Ha sketpemym dynkumio Z = X~ — 2XY + 4y3

25. Pemre 3amauy Komm: a) yCOS2 xdy = (y2 +1)dX, y(O) =0.
6)y -2 =3x% y(-1)=4
X
26. Haiigure ob1ee pemenne quddepeHnnaisHoro ypaBHeHHS y” + y' = e2x,
27. Pemnth 0tHOpOIHYIO cucteMy quddhepeHnnanbHbIX YpaBHEHUH:
x'=6x—y,
Vi =x+4y.

L

3 cemecmp:

2 .3
28. HaiiTi Bce KOMILIEKCHBIE YMCIIA, YIOBJIETBOPSIONIME 3a/aHHBIM ycioBusm £ —Z =1
3amucaTh B TPUTOHOMETPUYECKON M MOKA3aTeIbHOU hopmMax.
1"
. cosi, In(3+4i),e 2
29. BeryucanTh 3HaYCHUS ()YHKITHIA: , In( ), .

o 4 — 81' o
30. Haiitu kopuu ypaBHenust Z = Oll u n300pa3uTh ux Ha KOMIUIEKCHON IJIOCKOCTH.

2

. Halinennrle umciia
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HHAUKATOopa KOMIICTCHII N
31. BeI4MCIUTE HHTETpall:
z2 , T
f__dz, y:z=2e9,0< ¢ < _
Z 2
14
33. IIpu nocraBke ¢ 3aBojaa Ha 6a3zy 1000 pagHONpPUEMHHUKOB, Y 55 BBIIUIH U3 CTPOS JaMIibl. HaliTh BEpOsATHOCTH TOTO,
YTO B3ATHIN HayJayy NPHUEMHHK OY/IET UCTIPABHBIM.
34. IIaTHaAUATh 9K3aMEHAIMOHHBIX OMJIETOB COAEPXKaT MO 2 BOIPOCA, KOTOPHIE HE TOBTOPSIOTCS, SK3aAMEHYIOIIHICS
3HAeT TOJBKO 25 BOmpocoB. HaliTh BEpOATHOCTH TOTO, UTO 9K3aMeH OyAeT cliaH, eCau IJIsl 3TOTO IOCTaTOYHO OTBETUTH
Ha J[Ba BOIIPOCa OJHOTO OuieTa.
35. [IpuHrMaeM BEpOSITHOCTH POKACHHS MalbYMKa M JI€BOYKH paBHbIMU. HaliTH BeposTHOCTH Toro, 4ro cpeau 10
HOBOPOX/ICHHBIX 6 OKa)XyTCS MaJIbUUKaMHU.
36. [lan 3aKk0H pacmpeneNeHUs AUCKPETHON CITydaitHOH BETMIUHbL:
X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHCIINTH €€ MaTeMaTHUeCKOe OKHJIaHNE, AUCTIEPCUIO U CpelHee KBaApaTHIECKOe OTKIIOHEHHE.
37. Jlana ¢pyHKIUS pacipeeIeHUsT HEPEPIBHON CIyYaiiHOW BETMIMHBI X
‘( 0 npu  x<0
F(x) 70'25)(3()( +3) mpu 0<x<1
i 1 npu x>1
Haiitu motHOCTS pacnpesesnenus f(X), mocTpouts ee rpaduk, BeposSTHOCTH MoMaaHus B 3a1aHubIi nHTepsan [0,5; 2],
Mx, DX, O .
38. 3anaHo pacrnpeziesieHie BEpOSTHOCTEH AUCKPETHOH IByMEPHOH CIly4aifHOW BEJIMYHHbI:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aKoHBI pacripeielIeHus COCTABIIONNX, KOIQ(UIIMEHT KOPPELUH
OHK 32 Criocoben MNPpUMCHSATH COOTBGTCTByIOHH/Iﬁ Hpumepnble npuma@nble 3a0auu u 3a0anus

(bu3MKO-MaTeMaTHYECKUI — ammapar  OpH
TEOPETUYECKOM M DKCHEPUMEHTAIbHOM
HCCIICIOBAHNY B PEILICHHH 3314
9HeprocOepexeHus;

33)13]-"/18 1. 3aBucuMOCTb myTd OT BPEMCHHU IIpU HpﬂMOHI/IHCﬁHOM JABWKCHUM TOYKHU 3aacTCs YpPaBHCHUCM

1
s=_t3+2t2-3 ,tne S —myteBM, a | — Bpems B ¢. Beraucnure ee CKOPOCTh M yCKOPEHHE B MOMEHT BPEMEHH

3
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t=4c.

3ananmne 2. K rpaduxy pyHKImMn fx)=3-x° B €ro TOYKe ¢ adCIHccoi IpoBesieHa KacartenbHas. Halitu momans
TpeyroJbHUKa, 00pa30BaHHOTO KAacaTEIbHOM U OTPE3KaMH, OTCEKAEMBIMH €10 Ha OCSIX KOOPJIUHAT.

3apanue 3 . [lns penieHus 3a1a4u cAeIaliTe CXeMaTHYECKUI YepTexX U NOoNyuuTe PyHKIMOHAIBHYIO 3aBUCUMOCTb T10
yKa3aHHUIo K 3afa4e. HaiianTte obmacts onpenesneHns 3Tol pyHKINH IO CMBICITY 33a4l. BeraucinTe 3Ha4eHNS 3TOH
(GYHKIMHY TIPH TpeX pa3NudHBIX 3HAUCHUAX apryMeHTa. MccnenyiiTe GyHKIMIO Ha HanOoIbIee 1 HAaNMEHBIIIee
3HaueHus1. OTBEThTE Ha BONPOC 3aa4H.

«CedeHne TOHHEIS NMeeT (OopMy IPSMOYTOIbHHKA, 3aBEPIICHHOTO MOIyKpyroM. Ilepumerp ceuenns 18 m. Ipu
KaKOM painyce MOJIyKpyTa IUIOMaab CeUeHus OyIeT HanboIbIe?»

x[]:]

S:S(r)_

O603HaubTe paauyc Moaykpyra yepes I u Bbipasute mmomansp S ceueHns kak yskmmio ot I :

3apanue 4. [loxymaiiTe, ¢ MOMOIIBIO CPEICTB KAKOTO Pa3zena MaTeMaTHKU MOYKHO PELINTh CICAYIOLIYIO 3a/1a4y.

«J1711 yOOpKH CHera Ha yJIMIax TOpoJa UCIOJIB3YOTCS CHEroyoopoyHslie MamuHbl. OHU paboTaroOT B TEYEHHE CBETIIOTO
. 3

BpeMeHH CcYTOK ¢ 6 mo 18 wacoB ¢ mocTossHHON ckopocThio yoopku cHera 400 (m'/4). M3meHeHne oObeMa CHera,

ds 2
— =120 -5t .,
dt ' meS(I)

3 / _
— 00beM cHera (B M°), BEIaBmero 3a Bpems t (B yacax), U £7 £ 24. B moment Bpemenn! = 0 Ha yimmax roposa gexur

BBIMAAAa0MICro Ha YJIMIbI ropo/ia B TOPOA€ B TCUCHUEC CYTOK, MOKHO ONIMCAaTh YPABHCHUEM

1000 m crera. YcTaHOBHTE COOTBETCTBHE MEX/Ty BPEMEHEM t 1 06BEMOM CHEra, JISKAIIEro Ha YIHIAX ropoja S(I)
o

CocraBbTe MATEMATUYECKYIO MOJIEIb 3TOU 3a/[auy U perruTe eé.

3apnanme 5. CyrouHas TOTPEOHOCTH DSJEKTPOIHEPTHH B HACEJICHHOM ITYHKTE SIBIISIETCS CIydalHOW BEITUYHHOM,

3000 xBm [ u

MaTeMaTH4eCKOe OXHUJIaHUE KOTOPOU paBHO , a nucniepcus paBHa 2500. O1leHUTh BEPOATHOCTH TOTO,

2500210 3500 xBm [ u _

9TO B OMIKaiIme CyTKH pacxo]] 3JEKTPOIHEPTHH B 3TOM HACEJIIEHHOM IIyHKTE OyneT ¢

3aganue 6. UTo 3HAUUT OLIEHUTH T'eHEpaANIbHBIE MapameTpsl o BeIOOpke? ChopMynupyiTe onpeseseHue TOUeUHOH
oueHkd. Ompenenure CMELICHHBIE M HeCMelIeHHble, 3(Q¢eKTuBHble ¥ Hed(p(EeKTUBHBIE, COCTOSTENBHBIE |
HECOCTOSTEJIFHBIE OIICHKH TeHEePalbHBIX MapaMeTpoB. [IpomsutiocTpupyiite onpeneneHust TeOMETPHIESCKH. 3aIHIINTe

pacueTHbie (GOPMYJIBI ISl CTPYIITUPOBAHHBIX M HECTPYIITMPOBAHHBLIX JAHHBIX: BEIOOPOYHOrO cpemnero X (yKaKuTe
€r0 BEpOSTHOCTHBINA CMBICIT); BBIOOpOUHOM auctiepcun Dp. Kak omeHnTh MaTeMaTHIeCKOe OXHUIaHUE 10 BEIOOPOYHON
cpenuaeii? OneHUTE JUCTIEPCHIO TT0 MCTIPABICHHOM Ancniepcun. Kakumu sBISIOTCS TOYSYHBIE OIIEHKA MaTeMaTHIECKOTO
OKUJIaHUS, AWCHEPCHUH M CPETHEr0 KBaIAPAaTHYHOTO OTKIOHEHHS: CMEMICHHBIMH WIH HeT, 3()()EeKTUBHBIMH WIH
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He3(1)(1)eKTI/IBHI)IMI/I, COCTOSTEIHLHBIMH WA HECOCTOSATEIbHBIMM ?
33)]3‘[2 7. HJ'IH N3Yy4YCHUA KOJMYCCTBCHHOT'O IIPpU3HAKa X us3 reHepam,Hoﬁ COBOKYINHOCTHU H3BJICUCHA BI)I60pKa

X1,", X, obbema N | uMmeromas KaHHOE CTATHCTHIECKOE pacrpeneneHue.
1). ITocTpoiiTe MOIUTOH YaCTOT.
2). MocTpoiiTe SMOUPUUYECKYIO (GYHKIIHIO pacTIpeIeICHUSL.
3). ocTpoiiTe THCTOrPaMMY OTHOCHTENIBHBIX YACTOT.

4). Haitnute BBIGOpOuHOE cpemnee X, BbIGopounyio auciepcuio D, , BriGopouHoe cpenHee KBaapaTuueckoe
OTKIIOHEHUE G , UCTIPABICHHYIO TUCIIEPCHUIO S, M UCTIPABICHHOE CPEIHEE KBAJPATUIECKOE OTKIOHEHHE S




0) Ilopsaiok mpoBeeHUsI MPOMEKYTOUYHOM ATTECTALMM, MOKA3aTeJIM U KPUTEPUH
OlleHUBAHMS:

[TpomMexxyTodHast aTTecTalus Mo JUCIUIUTHHE «MareMaTHKa» BKII0YAeT TEOPETHICCKHE
BOIIPOCHI, TIO3BOJISIOIIUE OIICHUTh YPOBEHb YCBOCHHS 00YYarOIIUMUCS 3HAHUH, U TPAKTUYCCKHE
3aJ[aHus, BBISIBIISTIONINE CTETIeHb C(OOPMUPOBAHHOCTHA YMEHHH U BJIaJICHHIA, IPOBOAUTCS B Popme
sk3amena (1 u 2 cemecTpshl) u B hopme 3a4ueTa ¢ OIeHKOM (3 cemecTp).

DK3aMeH 10 JaHHOW TUCHHUIUIMHE MPOBOIUTCS B YCTHOH (hopMe MO dK3aMEHAIMOHHBIM
OwmsietaM, KaXAbld M3 KOTOPBHIX BKJIIOYACT 2 TEOPETHUYECKUX BOMPOCA U JIBA MPAKTUUYECKUX
3aJ[aHuUS.

IToxka3aTeu U KpUTEPHHU OLEHMBAHUS IK3aMEHA M 324eTa C OLeHKOI:

— Ha OICHKY <«OTJHYHO» — OOyYaloOUIWiiCs JEeMOHCTPUPYET BBICOKHH YpOBEHBb
c(OpPMHUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CUCTEMATHUYECKOe U TIIyOOKOe 3HaHHe
y4e0HOro Marepualia, CBOOOJHO BBIMOJHSCT NMPAKTHUYECKHUE 3aJaHUsi, CBOOOIHO ONEPHUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OIEHKY «XOpOIIO» — OOYyYaroIIuics JEMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH: OCHOBHBIC 3HAHMS, YMEHHsSI OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEIbHBIC OMIMOKM, HETOYHOCTH, 3aTPYyAHCHUS MPH aHATHUTUYCCKUX OICpaIvsX,
NepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIC CUTYAIUH.

— Ha OICHKY «Yy/I0BJETBOPHUTEIbLHO» — OOYYAIONIUICS JIEMOHCTPUPYET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0I€ KOHTPOJIbHBIX MEPOIPUITUIA JTOMYCKAIOTCS
OIIMOKH, TPOSIBIIICTCS OTCYTCTBHE OTACIBHBIX 3HAHHMA, YMEHWI, HABBIKOB, OOYyYaIOITUICS
UCIIBITHIBACT 3HAUUTENbHBIC 3aTPYAHEHUS MIPU ONEPUPOBAHUN 3HAHUSMU U YMEHUSIMU TPU UX
NepeHoce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeY/10BJIETBOPUTEIbHO»— 00yJaroIIniics JeMOHCTPUPYET 3HaHUS He Ooee
20% TeopeTHYecKoro Marepuaia, IOIyCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXET IO0Ka3aTh
MHTEJJIEKTya IbHbIe HABBIKM PEIIEHUS] TPOCTHIX 3a7a4 WIM He MOXKET MOKa3aTh 3HAHUS JIaXKe Ha
YPOBHE BOCIIPOU3BENCHUSI 1 O0BSICHEHUSI HH(POpMAITUH.



