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1. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIIMHE, COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJibTaTaMHu
O0CBOCHUSI 00pa3oBaTeIbHOM NPOrPaMMbl

Konx 1 nammeHoBaHme

Kox n HammeHoBaHMe WHJUKaTopa [Tnanupyembie pe3ynbTaThl 00yUCHUS
KOMIICTCHITUH JOCTHKCHUS (IecKpHUITOPHI)

KOMIICTCHITNH




KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHII U

Kon n HaumeHoBanue
WHIUKaTOpa
JIOCTHKCHUS

KOMITETECHLIUU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(eckpunTOpsl)

OIIK-1 Cnocoben
perarhb 3a1a4n
npodeccnoHaTbEHOMI
JeSITeIbHOCTH,
MIPUMEHSIST METOJIBI
MO/ICJTHPOBAHHUS,
MaTeMaTHYECKOTO
aHaJm3a,
€CTECTBCHHOHAYYHBIC
1 OOILIENH)KEHEPHBIC
3HaHUS

OIIK-1.1 Pemenune
WH)XEHEPHBIX 33]1a4 C
MIPUMEHEHUEM
METOI0B JJUHENHOHN
anreoOpsl,
AHATMTUYIECKOM
reOMETPHH,

Qg QepeHInaIbHOTO
Y UHTETPAJIbHOTO
HCYHUCIICHUS

3HaThb:

- ONepaluy HaJ BEKTOPaMHU, YPaBHEHUS MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE, TEOMETPHICCKHE
orpezeNieHUs] KOHMUECKUX CEUeHUN M UX KAaHOHUYECKUE YPaBHEHUS

(3H-1);

- OmpeeeHNs OCHOBHBIX MTOHATHI JTMHEHHOM anreOpsl 1 GopMyIupoBKU 06a30BbIX TeopeM (3H-2);
anreOpanvecKyro, TPUTOHOMETPHUYECKYIO U MIOKA3aTeIbHYI0 OPMY KOMITJICKCHOTO YHCIIa, OCHOBHBIC
Teopembl 0 Muorowienax (3H-3);

- OIIpE/ICIICHUE TTOHATHS MIpeieia U OCHOBHBIC TeopeMbl 0 npenenax (3H-4);

- OIIpe/IeIeHNs] OCHOBHBIX MOHATHH Ju(depeHInanbHOro HCUUCIeH s, paBuiia 1uddepeHuupoBaHms,
OCHOBHBIC TeopeMbl auddepeninanibaoro ucuncienus (3H-5);

- ONpeieIeHNe OHATHSI HHTerpaja, METO/1bl MHTErpUpOBaHUs (PYHKIHUNA, OCHOBHBIE TEOPEMBI
uHTerpaabHoro ucurnciacuus (3H-6);

- IOCTAHOBKY 3aja4 JuIsl U depeHaIbHbIX YPaBHEHUH 1 OCHOBHBIE TEOPEMBI 0 TU(GepeHIINaTbHBIX
ypaBHenusix (3H-7);

- OIIPEJIEIIEHNE CYMMBI PsAJIa 1 OCHOBHBIE IIPU3HAKU CXOAUMOCTH YUCIIOBBIX PSII0B, OCHOBHBIE
OIPEICTICHUS M TEOPEMbI O (PYHKIIMOHANBHBIX psinax (3H-8)

YMmern:

- METO/IaM{ aHAJIMTUYECKON TEeOMETPUH PelIaTh OCHOBHBIC 33/Ia4H O MPSMBIX M IJIOCKOCTSAX B MMPOCTPAHCTBE
(¥Y-1);

- BBITIOJTHSATH OTIEPAIMK HAJl MATPHUIIAMH, HCCIIEI0OBATh M PEIIATh CUCTEMbI IMHEHHBIX ajre0pandecKux
ypaBHenwuii (V-2);

- BBIIIOJIHATH OIEpalMK Ha/l KOMIUIEKCHBIMU YHCJIaMHU, PACKJIaAblBaTh MHOIOWIEHBI HA MHOKUTEIIH,
npeoOpa3oBbIBATH panMoHaIbHbIe Apoou(Y-3) ;

- BBIYHCIIATH MPECIbl, PACKPIBAst HEOMPEAeIEHHOCTEH OCHOBHBIX TUTIOB (Y -4);

- BBIYMCIISATH MPOU3BOIHbIE U AU PepeHunansl GyHKIMA; TPUMEHATh JU(pPepeHInanbHOe HCUUCIEHUE K
UCCIIe0BaHMIO QYHKIMI Ha 3KCTPEMYM U MOCTPOCHUIO rpadukoB GpyHkimi (V-5);

- BBIUMCJIATh HHTETPAJIbl U IPUMEHSITh HHTETPATbHOE CUMCIICHUE K PELICHUIO TIPUKITaTHBIX 3a1a4 (Y-6);

- IPUMEHSTh CTAHAPTHBIC METO/IbI HAXOXKICHUS pemeHui auddepennnansubix ypasaenui (Y-7);

- HCCJIeIOBATh CXOIMMOCTD YHCIIOBBIX PSIOB U OTPEAEIISATH 00JIACTh CXOAUMOCTH (DYHKITMOHATIBHBIX PSIOB
(¥-8);

- IPECTABIATh (DYHKIIMU B BHIIE CYMMBbI (PyHKI[HOHAIBEHOTO psifa (V-9)

Baanern:

- HaBbIKaMU BBIYMCIICHUH HEOOXOAMMBIX JUIA PEIIeHUs 3a7a4 aHAIMTUYECKON TeOMETPUU U TUHEHHOM 6
anreopst (H-1);

- OHSITHEM MPEACTBHOIO MEPEX0/1a, KaK TEOPETUIESCKOW OCHOBON METOI0B MaTeMaTtuieckoro ananusa (H-2);
- martiravu muhdhenenriunoratug 1 huvernenua Tuhdheneriuamtmoro veaue tewua (H-2):




Kon n HaumeHoBanue

Kon n HaumeHoBanue WHJIUKAaTOpa [Tnanupyemsble pe3ynbTaTbl 00yUYeHHs
KOMIIETCHIIUU JOCTHKCHUS (eckpunTOpsl)
KOMIIETCHIIUH
OIIK-1.2 3HaTh:
Marematnueckoe - OCHOBHBIE THUIIBI AU PepEeHIHaTbHBIX YpaBHEHHI U MeTOIbI uX perenus (3H-9);
MOJIEJINPOBaHKE - OCHOBHBIE T€OpPEMbI U (POPMYIIbI TEOPUH BEPOSATHOCTH (YCIIOBHASI BEPOSTHOCTD, (POPMYJIa TIOTHOM
TEXHOJIOTHYECKHX BepositHOCTH, hopmyiia Baiieca, cxema Bepuyiumn) (3H-10);
nponeccoB U | - OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEIMYNH U UX CBOMCTBA, IPEACIIBHBIE TEOPEMBI TEOPUHU
00paboTka sepositHocTr (3H-11);
OKCIICPMMEHTAIBHBIX | - OCHOBHBIE OHATUS MaTeMaTuueckoii craructuku (3H-12).
JAHHBIX VYMeTh:

- ONIPEEIIATh BEPOATHOCTh COOBITHI, OLIEHUBAsi KOPPEKTHOCTh IPUMEHEHUS CTAHAAPTHBIX MOAXOI0B B
KoHKpeTHOH cutyarun (Y-10);

- HAXOJIUTh XapaKTEePUCTHKHU CITy4allHbIX BEJIMYUH M OLICHUBATH CTEIICHb U3 B3anMooOycioBineHHocTH (V-11);
- CTPOMTH JOBEPUTENbHBIE HHTEPBAIbI I XapaKTEPUCTUK CIIyYalHbIX BEJIMYMH, HAXOAUTh BHIOOPOYHBIH

KO3 QUIMEHT KOPPESALHUU, CTPOUThH YPaBHEHHUE JMHEWHOH perpeccun (YV-12).

Buaners:

- HABBIKAMH COCTABJICHHS M peleHus auddepennnanbasix ypasaenuit (H-6);

HaBBIKAMH IPUMEHEHHSI METOJIOB TCOPUH BEPOSITHOCTH K MPUKJIAIHBIM 3a1a4dam (H-7).




2. MecTo AMCHMILINHBI B CTPYKTYpe 00pPa30BaTe/IbHOi POrpaMMbl-

JluciymiiiHa OTHOCUTCS K JUCHUIUIMHAM o00s3aTenbHON dactu. Koj JMCHUIUIMHBI TIO
yaeOHoMy iany b1.0.05. luciunirHa u3ydaercs Ha mepBoM U BTOpoM Kypce (1-4 cemectp).
Hucuurnnuna «MaTeMaTukay M3y4aeTcsi Ha OCHOBE 3HAHWM, MOJIYYCHHBIX MPU U3yYEHUU

Kypca 2JIeMEHTapHON MaTeMaTUKH B CPEAHEM yueOHOM 3aBE/ICHUU.

3HaHUs, HABBIKA U YMEHHUS, IPUOOPETEHHBIEC IPU U3YUEHUH JUCIHUILTHHBI «MaTeMaTukay,
HEOOXOIUMBI NMPU U3YUYEHUU TaKUX AUCHMIUIMH Kak «Dusuka», «Teoperuueckas MEXaHUKay,
«ComnpoTtuBiieHue matepuanoB», «CTpouTenabHas MEXaHUKA U METAJNIMYECKHE KOHCTPYKLIMMY,
«CtpoutenbHas (pu3MKa» U Ap., a TAK)KE B HAYYHO-UCCIIEIOBATEILCKOI padoTe.

3. O0beM AUCHUIITTHHBI

Bcero,
aKaJIeMUYECKUX
Bun yae6HO# paboThI Hacos
Ounas popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 14/504

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 280
3aHATHSA JIEKIIMOHHOTO TUIIA 108
3aHSTHUSI CEMUHAPCKOTrO TUIMA, B T.4. 162

CEMHUHAapBbI, IPAKTUYECKUE 3aHATHS 162
nmabopaTopHbIe pabOTHI
kypcoBoe npoektupoBanue (KP wm KII)
KCP 10
JPyTHE BUIBI KOHTAKTHOW pabOTHI

CamocrosiTesbHast padora 152

KounrtpoJasn 72

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

®opma npomexyTouHoii arrecrauuu (Kp, KI1, 3auet, sx3amen) 3auet (1-ii u 3-i

ceMectp),
sK3aMeH (2-i u 4-
i cemecTp)

1Nka0ﬂHCHHHHHHLI6yﬂerquTHBaH£HHpH3an0nHeHHH1a6HHHLIlB]IpHnomeHHH].GDOHﬂoueHOHHHx

CpencTB)




4. Cogepxanue TUCHUILINHBI
4.1. Pa3nennl TUCHUILIMHLI U BUABI 3AHATHI

3aHsaTus
<& CEMHUHAPCKOTO R =
= THIIA, S =
o aKajieM. 4achl L§ o
= Q. Qo
S = = 3 S
T3 | = s 3 S
Ne HaumenoBanue g5 | B 2 2 4 7 o
n/n paszena JUCUUTUIAHBL 25| 2 E« | 8 5 3
22| gz8E| g5/ 58| 8
= ) 5.8 = -
=" |FEE| ¢ & 3
= S50 |8 % = S
=2 38 |2 |8 3
op) @) 2]
1. | Jluneiinas anreOpa 6 10 2 OIIK-1
2. | Bekropnas anredpa 6 6 2 OIlK-1
3. | KommuiekcHble ynciia 1 MHOTOUJICHBI. 3 2 2 OIIK-1
4. | Beegenne B MaTeEMaTHUECKHUI aHAIN3 8 8 2 OIIK-1
5. | AuddepenunanbHoe ucuucieHue GyHkuni 7 16 3 OIIK-1
OJTHOH NIepEeMEHHOH, TPUIIOKEHHS
Qg QepeHIHaTbHOTO HCYUCTCHNS () YHKIIUN
OJIHOU NIEPEMEHHOMU
6 | AuddepenuuanbHoe U HHTETpaIbHOE 6 12 3 OIlK-1
ucYucieHne QyHKIUI HECKOIBKUX
NIEPEMEHHBIX
Hroro 3a nepsblii cemecTp 36 o4 14
7 | UnTerpanpHoe ucuucnenue Gpyakumii oqnont | 20 24 14 OIIK-1
[IEPEMEHHOM.
8 | JIBoiiHbIe HHTETPAIBI 16 12 20 OIIK-1
HToro 3a BTOpOIi cemecTp 36 36 34
9 | O6bIKHOBEeHHbIE TU(PepeHIINATbHbIE 8 16 20 OIlK-1
yYpaBHEHHSI
10 | YucnoBsle 1 PyHKIIMOHAIBHBIE PSIJIBI 10 20 32 OIlK-1
Hroro 3a Tpernii cemecTp 18 36 52
11 | Onpexnenenue BepoOSTHOCTU COOBITUI 4 10 14 OIlK-1
12 | AuckpeTHble U HENpPEpPhIBHbBIE CITy4aliHbIE 6 12 14 OIlK-1
BEJIMYMHBI
13 | OcHOBBI MaTEMAaTHYECKOI CTATHCTUKU 8 14 24 OIlK-1
Hroro 3a 4eTBEPTHIii ceMecTp 18 36 52
NUTOIrO 108 162 152

4.2 ®opMHupoBaHUE HHIUKATOPOB AOCTUKEHHSI KOMIIETEeHI U pa3elaMu

JUCIUIIIUHbI
No Konx nnaukaropos
I /;1 JIOCTHIKCHHUS HaumenoBanue pasjiena JUCHUTIIMHBI
KOMITETCHITUN
1 OIIK-1.1 Jluneiinas anrebpa
2 OIlIK-1.1 BekTopHas anreOpa v aHATUTUYECKAsI TEOMETPUS
3 OIIK-1.1 KoMiutekcHble unciia 1 MHOTOYJICHEL.




Ne Koxa nnnukaropos
W JOCTHKEHUS HaumenoBanue pa3nena JUCHUILTAHBI
KOMTICTCHIINH
4 OIIK-1.1 BBenenue B MaTeMaTHUYECKU aHAIIN3
5 OIIK-1.1 Huddepennmanproe ncunciaeHue GyHKIUA OTHON
MepEMEHHOMN
6 OIIK-1.1 [Tpunoxxenus qudhepeHInaTbHOT0 UCYUCIICHUS (YHKITHI
OJIHOI TepeMeHHON
7 OIIK-1.1 HuTerpanbHoe ucuucienue GyHKIUN 0JHON epeMEeHHO.
8 OIIK-1.1 HuddepenunansHoe U HHTErpaIbHOE UCUUCIIEHUE QYHKIUI
HECKOJIbKUX MEPEMEHHBIX
9 OIIK-1.2 OO6bikHOBEHHBIC MU hepeHITaTbHBIC YPaBHEHUS
10 OIIK-1.1 YucnoBbie M QYHKIIMOHATBHBIE PSIITBI
11 OIlK-1.2 Omnpenenenne BEpOATHOCTH COOBITHI
12 OIlK-1.2 JIMCKpeTHBIE ¥ HENIPEPBIBHBIE CIy4YaliHbIE BEJIUYUHbI
13 OIlK-1.2 OCHOBBI MaTEMaTUYECKON CTATUCTUKH

4.3. 3augaTud JeKIMOHHOr0 TUIIA

Ne paznena
JTUCIUILITN
HBbI

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUS

O0neM,
aKaJ.
Yacel

HNunosanuon
Has popma

1

[Tonsitue nuHelHoro npoctpanctBa. [Ipumepsl. JIuneitHas
3aBUCUMOCTh W JIMHEHHAs HE3aBUCUMOCTh JJIEMEHTOB
JUHEHHOTO MpocTpaHcTBa. PasmepHoCTh 1 6a3uc TMHEHHOTO
pOCTpaHCTBA. ENMHCTBEHHOCTD pa3ioKeHus 1o O6a3ucy.

Paz6op
KOHKPETHBIX
CUTYyaLHUi

Martpuiibl, ocHOBHBIE TTOHsTHSI. OTpeAenuTeNb KBaAPATHOU
MaTpuibl. Onepauuy HaJ MaTpulaMM UM HMX CBOMWCTBA.
O6parnas wMarpuna. Heobxogmmoe u  J0CTaTOYHOE
ycrnoBue oOpatumMocTd MaTpuilbl. CHCTEMBbI JTHHEHHBIX
anreOpanvyeckux  ypaBHEHHI, MaTpUYHEIE (bopMbI
npencrasienus. Teopema Kpamepa.

Panr wmarpunbsl. Teopema o  0a3ucHoM  MMHOpE.
PaspemmmocTs  cucTeMbl  JMHEHHBIX — anreOpanyecKkux
ypaBHeHui: Teopema Kponekepa-Kanemnu. CsolicTBa
pelieHnit OAHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandyecKux
YpaBHEHUM.

BekTtopHble BEIMYMHBI W TEOMETPUYECKUE BEKTOPBI.
JluHeitHple omepauMu HaJ BEKTOpaMH, HX CBOMCTBA.
Teopema 0 NMHENHON 3aBUCUMOCTH JIBYX, TPEX M YETBIPEX
BeKTOpOB. KoOpJnMHATBI BEKTOPOB, CBSI3b C JIUHEHHBIMHU
onepanysiMu.

CkansipHOE, BEKTOPHOE W CMENIAHHOE TPOM3BEICHUE
BeKTOpoB. OmpeneneHue, CBOICTBA, BBIYHCIECHUE B
JIEKapTOBOM Oa3uce.

Kpusble BTOporo mopsjaka (KOHMYECKHE  CEUEHUS):
KaHOHWYECKUH BHUJI YpaBHEHUH, OCHOBHbBIEC CBOMCTRBA.

KommiekcHbie 4yucIa. Anrebpanueckas,
TPUTOHOMETpHUUECKas, MoKa3aTesbHasl ¢bopma
KOMIUIEKCHOTO  4ucia.  ApudMeTHueckue  Orepaimuy,
BO3BE/ICHUE B CTEIIEHb.
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Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

3

Muorownensl. Omnepanuu Haja MHorowieHamu. Kopenb
mHorouneHa. OcHOoBHasi Teopema anredpel. Teopema besy.
PasiioxeHre MHOTO4IeHa Ha JIMHEMHBIE COMHOXUTEIIH.

Pacmmpennass dwucioBas TpsiMas, OKPECTHOCTH TOYEK.
Yucnoseie pynkuuu. [Ipenen ¢pyHKuM B TOUke (KOHEUHOU
u OeckoHeuyHO yaanéHHoi). OTHOCTOPOHHHE TPEEIbI.
Teopema o cyliecTBOBaHWMM TIpeAeia B TOYKE (IOK.).
Teopema 0 €IWHCTBEHHOCTH Tpenena (YHKIUU B TOYKE
(mok). Yucnossie mocienoBareiabHOCTH. [Ipenen 4ucnoBoit
MOCJIEIOBATEIBHOCTU. TeopeMa O CyIIeCTBOBAaHUM Mperernia
MOHOTOHHOM OTpaHMYCHHOH MOCIeNOBaTEeIbHOCTH ((-Ka).
Hucno e.

[Tpobnemuas
JCKLUSI

Teopema 00 orpaHuueHHOCTH (YHKIUH, HMEIOLIEH
KOHEYHBIH mpeaen (nok). Teopema 00 OrpaHUYCHHOCTH
byukuu 1/f(x) B okpectHocTH, rae f(X) umeer KOHEUHBIH
npenen (¢-kxa). Teopema o coxpaHeHHM 3HaKa (DYHKIIUH,
uMeroniel  koHeuHbld  mpenen  (mok).  OmpexneneHue
0OECKOHEYHO MayblX U OecKOHeyHO OomibmMx. TeopeMbl o
cBoiicTBax OecKOHEYHO Majbix (0IHY C JoK.). Teopema o
CBA3M OECKOHEYHO OO0ibIION ¢ OECKOHEYHO Majol B
OKPECTHOCTH TOYkM (I0oK). Teopema o cCBsI3M (yHKIHH,
MMEIOIIeH KOHEYHBIM Tpe/es, ¢ OECKOHEYHO Majoi B ITOM
TOUKE (JJOK).

Teopembl 00 apupMeTHUECKUX OMEpaAlMIX HAJ MpeaeraMu
(omHOo ¢ gok.). Teopema O mpenenbHOM MeEpexoje MoJ
3HaKOM HepaBeHcTBa (A0k. ) TeopemMa o0 «cxKaTOW»
nepeMeHHoM (10K). 1-bIif «3aMedaTenbHBbI» npeaen (I0K) U
€ro CJeJCTBUS. 2-0 « 3aMedarenbHbI» npezen. CreacTBus
2-T0 «3ameuarenabHOro» mnpezena. CpaBHeHHE OECKOHEUHO
ManbIX (QyHKUMA B Touke. [1aBHasg wyacTb OECKOHEYHO
MaJIoi. DKBUBAJIEHTHbIE OECKOHEYHO Maible, UX CBOWCTBA
(mok). Tabnuira SKBUBAJIEHTHBIX 0€CKOHEYHO MaJIbIX.

HenpepriBHOCT,  GyHKIMH B TOuke. HemnpepbIBHOCTH
3NIeMEeHTapHbIX (QyHKUMHA. TeopeMbl O HENpepbIBHOCTH
CIOXKHOW M oOpatHOM QyHKUMH((D-ku1). OTHOCTOPOHHSSA
HENPEPBIBHOCTD. Toukn pa3pbiBa ¢byHKIMN.
Knaccudukanus Ttouyek paspsiBa. HemnpepblBHOCTH Ha
orpeske. Teopembl bonbuano-Kommu (¢-ku), Teopembl
Beitepmpacca (-xn).

[TpousBonnas ¢ynkuuu. Auddepenuupyemsie GyHKINU.
Huddepenunan. HeobxonnMoe M JOCTaTOUYHOE YCIIOBUE
muddepernnmpyemoct  (10k).  ['eomerpuueckuit  u
MEXaHWYECKUM CMBICT TPOW3BOIHON M muddepeHnmana.
VYpaBuenue kacarenbHoi. IlpaBmia nuddepeHrpoBanus
(omao ¢ nok.). TeopemMbl O TPOW3BOJHON CIOKHOH W
oOparHoi QyHKuuH (H0K-BO ¢opmyn). IIpousBoanbie u
nuddepeHIabl BHICIIUX MOPSIIKOB.

11




Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

5

Teopema ®epma (mok). Teopema Pommst (mox). Teopema
Jlarpanxka (nok). Teopema Komm(nox). Ilpasuiio Jlonurans
(6e3 mok.). MOHOTOHHOCTP M TIOCTOSIHCTBO (DYHKIIMH Ha
npoMexyTke (moct. ycnoBus). Popmynsl Teiopa u
Makiiopena (0e3 mok.). I[IpuzHak mocrostHCTBa (DyHKIMHM Ha
poMexKyTke. MOHOTOHHOCTh (DYHKITMU Ha MPOMEKYTKE.

DKcTpeMyM GyHKIHIH. Heobxoaumoe yCJIOBHE
CyIIECTBOBaHMA OJKCTpemyMma (yHkiuu. JlocraTouHble
YCJIOBHUSl CYIIECTBOBAHUS JKCTpeMyMa (YHKIHH. Todku
neperuba rpaduka ¢yHknuun. HeoOxoammoe ycioBue
CYIIECTBOBaHMsI TOYKM meperuba. JloctarouHoe ycioBue
CYIIECTBOBAaHHMS TOYKH Tmiepernda. ACHMITOTHI Tpaduka

byHKIHH.

OyHKIIMM ~ HECKOJNBKMX  TIEPEMEHHBIX:  ONpeAeIICHHE,
crocoObl 3ajnaHusi, rpaduk, JuHuM YypoBHA. Ilpegen u
HEIPEPBIBHOCTD. Juddepenumpyemoctsb byHKINi
HECKOJIbKUX MEepeMEeHHbIX. YacTHble NPOM3BOJHBIE, WX
T€OMETPUYECKHUI CMBICIL.

Heobxoaumoe yCIIOBUE b hepeHIUPYyEeMOCTH.
Hocrarounoe yCIIOBHE mQepeHIPYEMOCTH.
HuddepenunpoBanue crnoxHoit ¢pyHkuuu. [IponsBonHbie u
mubdepeHnmansl  BeICIIMX — mopsiakoB.  Teopema o
nepecTaHoBke mnopsaka auddepennupoanus. Dopmyna
KOHEYHBIX IpupamieHui u popmyna Teinopa ans GpyHKIui
JIBYX NT€PEMEHHBIX.

[TpobGnemHuas
TICKIUS

OkcrpeMyM GyHKIMHA JByX mepeMeHHbIX. HeoOxomumoe
yCIOBHE JKCTpeMyMa. J[0CTaTOYHOE yCIOBHE HKCTPEMyMa.
[ToBepxHocTn B mpocTpaHcTBe. ['paaueHT  GyHKUUU
HECKOJIbKMX TepeMeHHbIX. KacaTtenbHas IJIOCKOCTh K
nosepxHocTu. HesiBHBIE QyHKIIMH, UX T dEepeHIIpOBaHHUE.

Hroro 3a nepBblii cemecTp

36

[TepBooOpaznas u HEOIIPENEIEHHBIN HHTETpall,
ONpeNleJIEHue U OCHOBHBIE CBOWCTBAa. MHTErpupoBaHHUe IO
4acTsIM M 3aM€Ha IIEPEMEHHOHM B  HEOIPEACIEHHOM
WHTErpae.

WHTerpupoBanue paroHalIbHBIX APoOei, HPpallMOHAIBHBIX
BBIPQXEHHUI U TPUTOHOMETPUUYECKUX PYHKIIHH.

OnpenenéHupli  uHTErpas  Pumana, ero  cBOWCTBA.
Wnterpupyemble  ¢yHKIuH. TeopeMbl O  CpeaHEM.
OmnpenenéHHbli  MHTErpal C  I[EPEMEHHBIM  BEPXHUM
mpeneoM, TeopeMa o ero mnpousBogHoi. dopmyna
Hretotona-Jleitbuuma. 3ameHa IIEPEMEHHOMN u
WHTEIPUPOBAHUE 110 YACTAM B ONPEACIEHHOM HHTErpaJIe.

[IpoGnemHuas
JeKIHS

[TonsiTe 0 HECOOCTBEHHBIX HHTETpaANax 1-To U 2-To poja.

% dx i dx

WNurterpanel Buma: | — —— .Ilpusnaku
(x—a)

a
a a

CpaBHEHUS.
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HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

7

['eomeTpryeckue MPUIOKEHUS OIpeneIEHHOr0 MHTerpaia:
HaXOXJIeHHE miomaan Guryp (B IeKapTOBBIX KOOpAUHATAX,
C IMapaMeTpUYEeCKH 3aJaHHBIMU TPAHULIAMH, B MOJISIPHBIX
KOOpJMHATAX), JJIMHA KpUBOM (OmpejaesieHue, IMOHSATHE
CHpSIMIIIEMOM KpUBOHM, POPMYJIBI JJIsi HAXO0XKICHUS JJTUHBI),
00bEMBI Tes (IO TUIOMIAASIM TOINEPEYHBIX CEYCHUH M Tel
BpaIeHus).

Paz6op
KOHKPETHBIX
CUTYyalUi

[Tnomanp 1 00beM Kak Mepa IUNIOCKOW M MPOCTPAHCTBEHHON
o0mactd,  cOOTBeTCTBEHHO.  OmpeneneHue  JBOWHBIX
uHTETpaioB. Teopema cymectBoBaHus ((hopmynHupoBka).
OcHoBHBIE CBOICTBa [BOMHBIX HHTErpajioB. Teopema o
CpeHEM

3a/aya O BBIUMCICHUUM OOBEMA MWIMHAPUYECKOTO TeJa.
Bplunciienue  OBOWHOrO  MHTErpajga B JIEKAPTOBBIX
KOOPJAMHATAX I cllydas MPSAMOYTOJIbHOM M MPOU3BOJIBHON
o0Onacrei.

[TonsiTue o0 3aMeHEe NEPEMEHHBIX B KpaTHBIX MHTErpaiax.
SAxobuan  mpeoOpazoBaHusd.  Beluncienwe — qBOMHOIO
MHTErpaja B NOJSIPHON CHCTEME KOOPAMHAT.

HpI/IJ'IO)KeHI/IH ,Z[BOI>'IHLIX HHTCIpajioB: MacCCa IIJIACTHHKH,
HCHTP MACC IJIACTUHKHW, MOMCHT MHCPILIUH, 00BEMBI TEI.

HToro 3a BTOpOI cemecTp

36

3anaun, npuBoJANIME K AU epeHIInaIbHbIM ypaBHEHUSM.
JuddepeHunanbHble ypaBHEHUS TIEPBOTO MOPSAIKA, (POPMbI
npeactaBieHus. 3agada Komu 11 ypaBHEHUN TIEPBOTO
nopsaka. Teopema CyliecTBOBaHMS WM €JUHCTBEHHOCTH.
O61ee, yactHoe U ocoloe perieHue TuddepeHInanIbHOro
YPaBHEHHSI.

Paz6op
KOHKPETHBIX
CUTYyalHit

['eomeTrpuueckass  uHTEepnperauus  AUpdepeHInaTbHbIX
YpaBHEHMI MEPBOTo Mopsaaka. MeToJ U30KJIUH. Y paBHEHUS
BBICIIHX MOPSIKOB: 3a7a4da Ko, TeopeMa cymecTBOBaHUS
U €IUHCTBEHHOCTH, obuiee perieHue. [uddepennuansabie
YpaBHEHHsST  BTOPOTO  TOpPSIKA: TEOMETPUYECKHX U
MeXaHU4eCKui cMbIch 3a1aun Kormn.

Jluneiinvle auddepeHMaIbHbe  ypaBHEHUs. JIMHEHHBIN
mubdepeHnmanbHplii - oneparop.  CBoiicTBa  pelieHuit
JUHEHHOTO OJHOPOIHOTO TU((PEPEHINATBHOIO ypaBHEHHUS.
Onpenenurens Bponckoro. JInHelHass HE3aBUCUMOCTH
peleHui JMHENHOTO OJIHOPOZHOIO YPaBHEHUH,
dbyHIaMEHTaJIbHAsT CUCTEMA PEIICHUM, CTPYKTypa O0OIIero
peuIeHusl.

Crpykrypa pelieHus JIMHEWHOT O OZHOPOIHOTO
muddepeHMaIbHOr0  ypaBHeHus.  Haxoknenuwe — ero
peLIeHUsT METOAOM BapHallUU MPOU3BOJIBHBIX MOCTOSHHBIX.
[Toctpoenne (yHOAMEHTANBHON CHCTEMBl PpEIICHUH s
JUHEHHOTO OXHOPOAHOTO Ju(dEePEeHITNATFHOTO ypaBHEHUS
C MOCTOSTHHBIMH KO3 (UITEHTaMH.

13




Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

10

[Tonsstne umcnoBoro pspa. OmnpenencHue CyMMBl psifa,
CXOJIMMOCTb M PACXOAMMOCTb YHUCIOBBIX psAnoB. Kpurepuit
Kommu cxomumoctu psgoB. Heobxomumoe — ycnoBue
CXOJIMMOCTH psifia. Psijibl ¢ OJIOKUTEIIBHBIMY YICHAMM.

[Ipobnemuas
TEKIUs

10

[Ipusznaku cxomuMocTH: cpaBHeHHs, J[lamamOepa, Ko
(pamukanbHbIi), UWHTErpalibHbIA. Psaasl ¢ wieHamu
MPOU3BOJBHOTO  3Haka. AOCONIOTHasE W yCIOBHas
CXOJIMMOCTh.  3HaKOuepeAylIlIuecs  psAasl:  Teopema
JlelitOHUIIA, OLIEHKA OCTaTKa JISHOHUIIEBCKOTO Psijia.

10

DyHKIMOHAIbHBIE PAIBL. ITonsTne PaBHOMEPHOU
cxogumoctu.  IIpusHak  paBHOMEpHOM  CXOOMMOCTH
Beiiepmrpacca. CBolicTBa paBHOMEPHO CXOJSIIUXCS PSAIOB.
Crenennsle psaabl. Teopema Abens. Auddepenumrponanue u
WHTEIPUPOBAHNE CTEIIEHHBIX PsJIOB.

10

Paznoxenne ¢ynknmii B creneHHoil psana. Heobxommmoe
YCIIOBHE DPA3JIOKHMOCTH, €AWHCTBEHHOCTH DPAa3JIOKUMOCTH,
JOCTaTOYHOE YCIOBHE pa3I0XKHUMOCTH. Pasmoxenue B

cremennoii psin dyrxumit €%, sinx, cosx, In(1+X),

(1+ X)a . IIpunoxeHus CTENEHHBIX PALOB.

Paz6op
KOHKPETHBIX
CUTYyalHi

10

Pansr Dypee. Pasznoxenne byHKIMH B piA
TPUTOHOMETPUUECKUN pan Dypsbe: HaXO0XJIECHUE
KO3 PUITMEHTOB, €MHCTBEHHOCTh pa3inoxKeHus,
CXOUMOCTB (Teopema Jlupuxie).

HToro 3a Tpernii cemecTp

18

11

Beenenune. IlpenMer Teopunm BEpOSATHOCTEH U €€ pOJIb B
ectecTBO3HaHMU. CiyyaiiHble COOBITHS, ONEpaluu HaJ
cobnTusMH. Knaccndeckas u reomerpuyeckasi BEpOSITHOCTb.
AKCHOMATHYECKOE TOCTPOCHHE TEOPUU BEPOSITHOCTEH.
TeopeMa c105KeHHs BEPOATHOCTEN.

[IpoGnemuas
TICKITUS

11

VcnoBHass ~ BepoOATHOCTb.  He3aBUCUMOCTH  COOBITHIA.
TeopeMbl yMHOXKEHHS BeposTHOCTEH. PopMyna IOJHON
BepoATHOCTH U Teopema rumote3 (baiieca). HezaBucumblie
ucnbiTanusd. Cxema wucneiTanuii  bepuymnu, ¢dopmyna
beprymn.

Paz6op
KOHKPETHBIX
CUTYyalHil

12

CrnyualiHple  BENWYMHBI, ONPEACIEHUE U  NPUMEPHI
ciay4yalHbIX BenuuuH. DyHKOMS  pacnpeneneHus, —eé
cBoMcTBa. JIMCKpPETHBIE W  HENPEPBIBHBIE  CIy4YalHBIE
BenWYUHBL. [IITOTHOCTH BEPOATHOCTM U €€ CBOMCTBA.
Baxueine  4uCIIOBBIE  XapaKTEPUCTUKU  CIy4alHOU
BEJIMYMHBI:  MAaTeMaTH4YeCcKOe  OXHUIaHue, JUCIepcus,
CPEIHEKBAIPaTUYECKOE  OTKJIOHEHHE, UX  CBOWCTBA.
Baxxneliue 3ak0oHbI pactpeeaeHusl.
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Cuctembl ClaydalHBIX BEJIMYMH (CIy4alHBIE BEKTOPHI).
JIMCKpeTHbIE M HENpEpBIBHBIE CHCTEMBl  CIIy4alHBIX
BEIMYMH. 3aKOHBI PACIpPEICIICHUs CHUCTEMBI, UX CBOWCTBA.
HesaBucumocts ciydaiiHplx BenMuuH. KoppensnuoHHbIN
MOMEHT U KO3(QQHUUMEHT KOppeslud, HX CBOMCTBA.
VYcnoBHbIE 3aKOHBI pacrpencieHus. YcnoBHoe
mareMaTuueckoe  oxwupaHue. Ilowstme o  QyHKUUM
perpeccuu.

12

[IpenenvHble TEOpEMbl TEOPUM BEPOATHOCTEH. 3aKOH
Oonpmmux uucen. Teopembr YeObnueBa u  bepnymau.
I{enTpanpHas npeaenpHas Teopema. Teopema JlgamyHoBa.

13

IIpenMer, 3amauyn ¥ OCHOBHBIEC IOHSTUS MaTEMAaTHYECKOU
CTaTHCTUKHU. BpiOopounslii meron. BapuanuoHHbIl psn u
BbIOOpOUHast (yHKUMA pacnpeneneHus. ['pynnupoBaHHas
BbIOOpKa, TucTOorpamMma. CTaTHUCTUYECKOE OlLIEHHWBaHUE,
oOue  TpeOoBaHUS K  OLEHKaM  (HECMEUIEHHOCTD,
3 PEKTUBHOCTD, COCTOSITEIIBHOCTB ).

[Tpobnemuas
JCKLUSI

13

CocrodTenbHble, HECMELIEHHbIE OLIEHKH MaTeMaTHYeCKOIo
OKHJaHUS " JUCIIEPCUH. Meton MOMEHTOB.
JloBepuUTENbHBI MHTEPBAI U JOBEPUTEIIbHAS BEPOATHOCTb.
[Toctpoenue JIOBEPUTEIBHBIX UHTEPBAJIOB JUTS
MaTE€MaTU4YeCKOro OXXHMJIAHWS W JHCIEPCHH HOPMAIBHO
pacupeeIeHHON CIIy4allHOM BEIUYHHbI

13

OOmast cxema mpoBepku rumnote3. Kpuruueckas o0iacts,
ypOBEHb 3HauMMOCTH. OIMOKK MEPBOTO U BTOPOTO pPoOAa.
IIpoBepka TrHIOTE3BI O PABEHCTBE MAaTEMATHUYECKUX
OKMJIAHMM  HOPMaJbHO  PACHpPEACNICHHBIX  CIy4alHBIX
BEJIMYMH M TUINOTE3bl O BHUAEC 3aKOHA paclpeaeieHus.
Kpurepun Konmoroposa u [Iupcona.

13

3amaua perpeccun. OueHuBaHMe KOIPPHUIHMEHTOB U
(GYHKIIMM perpeccuy IO METOJly HAauMEHBIIMX KBaJpaToB.
[Toctpoenue JIOBEPUTEIIBHBIX WUHTEPBAJIOB TUISL
K02 (UIIMEHTOB U 3HaYeHHUH (PYHKIIUU perpeccuu.

HToro 3a yeTBépTHIii CeMecTp

18

NUTOT'O

108

4.4 3aHsATHSA CEMHUHAPCKOI0 THIIA

4.4.1. CemuHapbl, NPAKTHYECKHE 3AaHATHSA

Ne paznena
TUCIUILIA
HBI

HanmMmenoBanune TeMbl
U KpaTKOE€ COAEpKaHUE 3aHATHUS

OO0neMm,
aKaj.
Yackl

unoBanuonu
ast popma

1

Marpunpl. Onepanuu Hajg MatpuriaMud. ONpeaeuTeNn , uX
CBOMCTBA.

®dopmynsl Kpamepa. Haxoxaenne o6paTHO MaTpHIIBL.

N

Panr wMarpunel. OneMmeHTapHble peoOpa3oBaHUs Hal
cTpokamu. PelleHre CUCTEM  JIMHEMHBIX  YpaBHEHUH
MeTooM ["aycca. CBOMCTBA OJTHOPOIHBIX CUCTEM JIMHENHBIX

Paz6op
KOHKPETHBIX
CUTYyaLUil

15




Ne paznena O0mbewM,
— HaumenosaHnue TeMbl aKaL. uanoBanunonu
U KpaTKO€ CO/EepKaHUE 3aHATUS ast popma
HBI yachl

YpaBHEHUH.

2 |JluneiiHple onepalyy HaJl BEKTOPaAMH. 2 -

2 |CkanspHoe, BEKTOPHOE, CMEIIAHHOE MPOU3BEACHUE, HX 2
bu3MYEeCKUii W TeOMETpUYECKHi cMbIci. [lpumeHeHue K
pEIIEHUI0 FEOMETPUUECKUX 3ajau.
Kontponbnas padora Ne 1 2

3 |KommekcHbie qucna. AnrebGpanueckas u 2
TpUTOHOMETpHYEeCKast  (OpMBI, CBSI3b  MEXKIYy HHMH.
JeiicTBUsT ¢ KOMIUIEKCHBIMU uuciaamu. V3o0paxkeHue
KOMIUIEKCHOIO ~ 4YMclla Ha KOMIUIEKCHOM  IIJIOCKOCTH.
®opmyna Diinepa. IlokazatenbHas ¢opMa KOMILIEKCHOTO
yucna. KaHoHuyeckue ypaBHEHUS KPHUBBIX BTOPOTO
nopsiika. OCHOBHBIE CBOWCTBA U CIIOCOOBI IOCTPOEHUSI.

4  |llonsaTue npeaena. Beruucienue mpenenoB airedpandeckux 2

00
BbIpaxkeHuil. Heonpenenénnoctn Buaa <— ¢, {oo—oo},
o0
0
0

4 |3ameuarenbHble MpeeNbl. OKBHUBAJIEHTHbIE OECKOHEYHO 4
Manble.  BpluucieHue — mpenenoB  TPAHCIEHJIEHTHBIX
GbyHKIUH.

4  |KontponpHas pabora Ne 2. 2

5 |lIpousBoaHas (yHKIMU B TOouke. Tabmuiia MpOM3BOAHBIX, 6
OCHOBHBIE npaBuia g depeHInpoBaHMSL.
Jlorapupmuueckoe auddepenunposanue. IIponsBonHsie
BBICHINX TOPSIJIKOB.

5 |Kacarenpnas x rpaduky ¢ynkuuu. uddepenuuman. 4
ITpousBoaHbie U AU epeHnanbl BEICIIUX MOPSJIKOB.

5 |lIpaBuno Jlomurang. PackpbiTue HeonmpenenéHHOCTEH ¢ 2
ITOMOIIBIO TpaBuiIa Jlonurans.

5 |HccnemoBanne GyHKIMH C TIOMOIIBIO  MPOW3BOIHOM: 2
HKCTPEMYM, BBIITYKJIOCTh (BOTHYTOCTH) rpaduka (hyHKIIHH,
TOYKH TIeperunoa.

5 |llonHoe uccnenoBanue GyHKIUMU U TOCTPOCHUE TpaduKa. 2

6 |DyHKIUM HECKOJIBKUX IIEPEMEHHBIX: OCHOBHBIC ITOHSTHSI. 4
[lpenen w HENpepbIBHOCTD. YacTHble TPOM3BOJHEIE,
noHbd muddeperuan. [Ipon3BoaHpie CI0KHON QYHKITUH.
[TpousBonuble U nauddepeHuansl  BBICIINX —HOPSIKOB.
JunddepennrpoBanrie HeIBHO 3aJJaHHBIX (PYHKIINH.

6 |Konrponbnas pabora Ne 3. 2

6 |Okcrpemymbl QyHKIMi 2-X mepemeHHbIX. Hambosbiiee u 4
HaWMEHbIIIee 3HAaUCHHS QYHKIIUU B 3aMKHYTOM 00JIacTH.

6 |YpaBHeHHMs KacaTelbHOM IUIOCKOCTH M HOPMald K 2

IOBEPXHOCTH B Cllydyae SBHOTO M HESBHOIO 3a/laHUs
YpaBHEHHUS TIOBEPXHOCTH.

16




Ne paznena O0mbewM,
— HaumenosaHnue TeMbl aKaL. uanoBanunonu
HEL U KPaTKOE CO/IEepKaHNE 3aHATHS qackl ast popma
HToro 3a nepBblii ceMecTp 54
7 |llepBooOpa3znass u HeompenenéHHbI wuHTerpan. Tabmmuna 2 Paz6op
uHTerpanoB. HermocpencTBeHHOE MHTEIPUPOBAHHUE. KOHKPETHBIX
CUTYalHI
7 |3ameHa nmepeMEeHHOW B HEOPEACIEHHOM UHTErpalie. 2
7 |aTerpupoBaHue MO YaCTSM. 2
7 |HMHTerpupoBaHue pavoHaIbHBIX (DYHKIIHUH. 2
7 |HdnTerpupoBaHue TPUTOHOMETPUUYECKUX " 2
UPPaIMOHATBHBIX BBIPAKCHUH.
7 |Onpenenénnsiii unTerpai. ®opmyna HeroTona-JIelOHuna. 4
3aMeHa NEpeMEHHONM U UWHTErpupoBaHUE IO YacTIM B
OIpeAeI€HHOM UHTETPAlIE.
7 |HecobctBennsie unrerpaisl I-ro u ll-ro pona. 2 ['pynnoBas
JICKYCCHSI
7  |KonTtposbHas padora No 4, 2
7 |leomerpuyeckre TMPUIOKEHUS OMPEACIEHHOTO HHTErpaa: 6
BBIYUCIICHUE IUIOLIA/IeH, AJIUH AYT KPUBBIX U OOBEMOB Tel
BpAICHHUS.
8 |BpiumcneHwe  ABOHHBIX ~ MHTErPAJIOB B JIEKAPTOBBIX 4
KOOpJIMHATaxX
8 |BbiumcneHwe  ABOHHBIX ~ MHTETPAIOB B MOJSPHBIX 2
KOOpJIMHATAX
8 |Kontponbnas padora Ne 5 2
8 |IIpunoxeHue 1BOMHBIX HHTETPAIOB 2
8 |Bpruncienue TpoitHBIX HHTETPAJIOB. 2
Hroro 3a BTOpOIi cemecTp 36
9 |[duddepennnanbuble ypaBHEHUs IEPBOTo MOPsIKa 6
9 |Meronbl  moHWKeHHWs — mopsaaka  auddepeHnnanbHBIX 2
ypaBHEHUN
9 |Jluneitnpie auddepeHnMaNbHBIE  ypaBHEHHS]  BBICHIMX 2
nopsiakoB.  IloctpoeHne  GpyHAaMEHTATBbHOW  CHUCTEMBI
pemeHnid Ui OJHOPOAHOTO YpPaBHEHHSI C TOCTOSHHBIMU
KodddurmeHTaMu
9 |JluneiitHble HEoAHOPOHBIE AU(QepeHIInaTbHbIE YPaBHEHUS 2
BBICIIUX MOPSAKOB. MeTton Jlarpanxa.
9 |JluneiiHble HEOAHOPOHBIE AU(QepeHIINaTbHbIE YPAaBHEHUS 2
BBICHIMX TIOPSIJIKOB C MTPABOH YaCTHIO CIEIMATHLHOTO BUJIA.
9 |KonrpoabHas pabora Ne 6 2
10 |[CxomuMocTh 4YHCIOBBIX psifgoB. (OCHOBHBIE TOHATHS. 4
[Tpr3HaKK CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSIJIOB.
10 |CxoaMMOCTh 3HAKOMEPEMEHHBIX pAAOB. AOCOIIOTHAA U 2 I'pynmoBas
yCJIOBHAs cCXOAUMOCTh. [Ipu3Hak JleiiOHu1a. JIMCKYCCHS
10 |DyHKIMOHAIBHBIE pAOBL Obnactp CXOJUMOCTH. 2
CXOJMMOCTb CTEIIEHHBIX PSIOB.
10 |KontponbHas paborta Ne 7 2
10 (PaznmokeHue GpyHKIUH B CTENIEHHOM PsIT 2
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Ne paznena O0mbewM,
— HaumenosaHnue TeMbl aKaL. uanoBanunonu
U KpaTKO€ CO/EepKaHUE 3aHATUS ast popma
HBI yachl
10 (Ilpumenenue CTENIEHHBIX PAIOB: pUOTMKEHHBIE 2 Paz6op
BBIYUCIICHUS 3HAYCHUN (PYHKIIUM, BEIYUCIICHHE UHTETPAJIOB, KOHKPETHBIX
peuieHne AuddepeHnanbHbIX YpaBHEHUH. CUTyalun
10 |Pa3noxenue QyHKIMiI B Tpuronomerpuyeckuii psit Oypoe 6
Hroro 3a Tpetuii cemectp 36
11 |Knaccuueckoe U CTaTUCTHUYECKOE orpezeneHue 2 ['pynmnoBas
BeposTHOCTH. Omnepanuu HaJx COOBITUSMH. TeopeMbl JUCKYCCHUS
CJIO’KEHUS] U YMHOXKEHUS BEPOSATHOCTEH.
11 |Omepauuu Haj coObiTUsIMU. TeopeMbl CIOXKEHUs U 2
YMHO>KEHUS BEPOSITHOCTEH.
11 |®opmyna noaHON BEpOATHOCTH U Teopema bailecca. 2 I'pynnosas
JIMCKYCCHSI
11 |HesaBucumsie ucnbitanus. opmyna bepnymm. 2
11 |KonrponbsHas pabora Ne 8 2
12 |duckperHble ciiydaliHble BeJIUYUHBI. BUHOMUANBHBIN 3aKOH 2 Paz6op
pacnpenenenus, pacnpenenenue [lyaccona. KOHKPETHBIX
CUTYalUI
12 |HempepwiBHBIC CIly9allHbIC BEIUYHHBI. PaBHOMEPHBIH, 2
NIOKa3aTesbHbI, HOpMaJIbHBIN 3aKOH pacIpeesIeHHsL.
12 |CucteMbl HenpepbIBHBIX CITy4YalHBIX BEJTUYUH. 2
12 |KonrponbHas pabora Ne 9 2
12 |CucteMbl JUCKPETHBIX CITy4YalHBIX BEJUYHH. 2
12 |DyHKIMM CIy9alHBIX BETUYHH. 2
13 |BapuanuoHHbIH pan 51 BBIOOpOYHAs byHKIMS 2
pactipenenenus. [ pynnupoBaHHast BBIOOpKa M TUCTOrpamMMa.
MeTtoa MOMEHTOB.
13 |IToctpoenue JIOBEPUTENIBHBIX MHTEPBAJIOB TUTST 2
MaTeMaTUYeCKOro OXHMJIaHUS M JAUCIEPCUH HOPMAJIbHO
pacrpenenéHHON Clly4alHON BEJIMYMHBL.
13 |IIpoBepka CTaTHCTUYECKHX THIOTE3 O BHJEC 3aKOHA 4
pacrpeneneHus Clly4yalHON BEJINYHHBI (xputepuit
[Tupcona).
13 |IIpoBepka  CTaTUCTMYECKUX THIOTE3 O  PaBEHCTBE 2
MaTeMaTUYECKUX OXUJAHUM M JUCIEPCHl HOPMaJbHO
pacnpenenEéHHbIX CIy4allHbIX BEJIMYHH.
13 [3amaua perpeccun. MeTox HAWMEHBIIUX  KBAJIPAaTOB. 4 Paz6op
[Toctpoenne JIOBEPUTEIIBHBIX MHTEPBAJIOB TUISL KOHKPETHBIX
K02 PuIMeHToB 1 3HaYeHUN HYHKIIUHA PETPECCUH. CUTYyalHi
Hroro 3a 4eTBEPTHIIi cemecTp 36
NUTOro 162
4.4.2. JlabopaTopHbIe 3aHATHS
Ne
HaumenoBanue TeMbl O0beM,
pazaena [Tpumeuanue
U KPaTKOE COZIEepKaHUE 3aHATHUS aKaJ. 4acel
JUCLUIIINHBI
HE IPETyCMOTPEHBI
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4.5. CamocrosiTesibHAsi padoTa 00y4aromuxcs

pasjfena [lepeuenn BOpOCOB 1Jist O6newm, ®dopma
CaMOCTOSITEJIBHOTO U3y4EHUs aKaj. 4acsl KOHTPOJIS
JUCLIUILIAHEI

1 PaznuuHble MeTONBI BBIYMCICHUS OIPEICIUTENICH 2 Kp, U3,
KBaJIpaTHBIX MaTpul. MeTonabl peleHus U aHalu3a BOIIPOCHI K
CUCTEM JIMHEHHBIX YypaBHEHMU. BbInoyiHeHHe 3a4éry
UHIVBUAYAJIBHOTO  3aJaHMs,  IOArOTOBKA K
KOHTPOJIbHOM paboTe, NOJArOTOBKA K 3a4ETy.

2 Pemenne reomerpuyeckux — 3agad  METOJAMHU 2 N3, Bonpocel k
BEKTOPHOW anreOpbl U aHAIUTHYECKON T'€OMETPHH. 3a4éry
Boinonnenue VHIMBUYaJIbHOTO 3a/laHus,

MOATOTOBKA K 3a4€ETY.

3 Bo3Benenne B cTeneHb KOMIUIEKCHBIX —YHCEN, 2 N3, Bonpocel k
U3BJICUCHHE KOpHSL. Brimonnenue 3auéTy
VHIVBUAYAJIBHOTO 3aJaHus, IOATOTOBKA K 3a4€Ty.

4 Onpenenenue npenena B PasIMYHBIX CHUTyalUsX. 2 Kp, Bonpocs! k
MeToapl  pacKphITHS — HEOIPENEIEHHOCTEH  IIpH JK3aMEHY
BBIUYHCIICHUU IIPEJIETIOB. [TonroroBka K
KOHTPOJIbHOM paboTe U IK3aMEHY.

5 OcBoenue TEXHUKH nuddepeHIpoBaHms. 3 Kp, Bomipocs! k
IlonroroBka K KOHTPOJIBHOU padoTe. JK3aMEHY

6 ITonmHOe nccnenoBanue (GYyHKIMU U TOCTPOCHUE €& 3 PI'P
rpaduka. Beimonnenue PI'P.

7 Meroasl UHTErpUpOBaHUsA. TpPUrOHOMETPUYECKHUE 14 Kp, PI'P,
MOJICTAaHOBKH, nudepeHanIbHbIN OMHOM. BOIIPOCHI K
Crnenuduxa BBIUNCIICHUS OIpeAEIEHHBIX 9K3aMEHY
uHTerpasioB. Haxoxnenue miomasneit Guryp u JumH
KPUBBIX B MOJSPHBIX KOOpAMHATax. Berumcienue
00BEMOB TeJ BpalllEeHUS] METOJIOM LIUIMHAPUIECKUX
obomouek. Brmmonnenne PI'P, moaroroBka k
Kp Ne 4 u sk3ameny.

8 MeTtobl IIPEICTaBICHUS byHKUIMH JIBYX 20 Kp, PI'P,
MEpeMEHHbIX: Tabnuua, rpa@uk, JHWHUU YPOBHS. BOIPOCHI K
@®opmyna Teitnopa u skcTpeMyM (GYHKIHH JBYX JK3aMeHY
MEPEeMEHHbIX. 3aMeHa NEePEMEHHBIX B KpaTHBIX
nHTerpanax. Bemonnenne PI'P, noaroroBka k
Kp Ne 5 n sk3ameny.

9 VYpaBHEeHMsI, NPUBOASIIMECS K OJHOPOAHBIM WIH 20 Kp, Bonpocs! k
JUHEHHBIM  AudepeHInaTbHbM  YPaBHEHUSM 3auéTy
IIEpPBOTO MOpsiaKa. PaznuuHble METOABI TOHMKEHUS
MopsiAKa b hepeHInaTbHBIX YpaBHEHUH.

[Togroroska k Kp Ne6 u 3auéry.

10 CyMMHpOBaHHE YHMCIOBBIX M  (DYHKIIMOHAIBHBIX 32 Kp, PT'P,
PAIIOB. Paznoxxenue byHKIIHIT B BOIIPOCHI K
TPUTOHOMETpUYECKHE M 0000IIEHHBIE psiibl Dypbe. 3auéTy

Brimonnenue PI'P, moaroroka k Kp Ne 7 u 3auéry.
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pasjfena [lepeuens BOpOCOB 1Jist O6newm, ®dopma
CaMOCTOSITENTLHOT'O U3yUCHHS aKaJl. 4acel KOHTPOJIS
JICITUTLIAHBI

11 DNeMEeHThI KOMOWHATOPHKHU. [IpumeHnenue 14 Kp, Bonpocs! k
GbopMysIBl  TONHOM BEPOATHOCTH U (HOPMYJIBI IK3aMEHY
baiieca. IlpenenbHble ciiydyan CXeMbl HCHBITAaHUN
bepnymnu. ITonroroska k Kp 8 u sx3ameny.

12 Baxneiiimme 3aKkoHBI pacHpeiesieHUus CIydalHbIX 14 Kp, Bonpocs! k
BEIIMYMH,  BBIYUCIICHUE  HMX  XapPaKTEPHUCTHK. IK3aMEHY
[TonroroBka k Kp 9 u sk3ameny.

13 KommbrorepHbie MeTOABI pacuéTa CTATUCTHYECKUX 24 PT'P, Bompocs! k
XapaKTePUCTHK. [TpoBepka CTaTHUCTHYECKUX IK3aMEHY
runore3. Beimonnenue PIP.

NUTOroO 152

5. IlepevyeHb yueOHO-METOAMYECKOr0 00ecredyeHUs IAJIs1 CAMOCTOATEIbHOM
padoThI 00Yy4AKOIIMXCS M0 JUCHHUILIMHE

Metoanyeckue yKazaHus sl 00yJaroIuXcs 10 OpraHu3aliuyd CaMOCTOSATEIEHOW paboThI
[0 JUCHHIUIMHE, BKIIOYAs TIepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILEro
KOHTPOJIL IO IUCHUIUIMHE W TPeOOBaHHMSA K HMX BBHINOJHEHUIO Pa3MEIIEHBI B AJIEKTPOHHOM
1H(pOpMaLMOHHO-00pa30BaTeIbHOM cpene CIIGI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. ®OoH/1 OLIEHOYHBIX CPEACTB VISl POBEACHNUSI IPOMEKYTOYHOM aTTeCTAIIUN

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPHUATUH  TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBI YPOBEHb («yIOBJIETBOPUTEIHHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTraTthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUS! KOMIIETEHIIMM HAa JaHHOM
JTarne.

[IpomexxyTouHasi arrecTanys IO JUCHMIUIMHE MPOBOIUTCS B (QOpMe 3a4eToB U
sk3aMeHoB. K craye 3adera win 3K3aMeHa JOMYCKAIOTCS CTYACHTHI, BHIIOJHUBIINE BCE (HOPMBI
TEKYIIEro KOHTPOJIS.

3aueT M DK3aMEH  IpPeIyCMaTpUBAIOT  BBIOOPOUHYIO  TMPOBEPKY  OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETEHUIUH U KOMIUIEKTYIOTCSI BOIIPOCaMH (3aaHUsIMHU) IBYX
BUJIOB: TEOPETUYECKUH BOMPOC (11 MPOBEPKU 3HAHUN) M MPAKTUYECKOE 3a/1aHue (7151 IPOBEPKHU
YMEHMU U HAaBBIKOB).

[Ipu cpaue 3adera UM SK3aMeHa, CTYACHT MOJy4YaeT JBa BOIIPOCA U3 MEPEUHs BOIPOCOB
Y OJTHO NTPaKTUYECKOE 3aJaHUE, BPEMS IIOJrOTOBKU CTYJEHTAa K YCTHOMY OTBETY — 110 4 MMH.

®DoHJT OIIEHOYHBIX CPEJICTB 0 AUCIHUIUIUHE NpecTaBieH B [Ipmnoxenun Ne 1.

7. IlepevyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHO JTUTEPATYPBHI,
He00X0MMOi1 IJIS OCBOCHUS AU CHUIIUHBI

a) neyaTHbIE U3TAHUS .

1. 1. llIumaues, B. C. Bricias matematuka / B. C. Illunades. - M.: Beiciras mxosna, 2008. -
479 c.

2. bexnemumen, JI. B. Kype ananmutuueckoit reomMeTpun U JuHEHHOH anreOpbr /
. B. bexnemunes. - JI.: Hayka, 2005. — 303 c.

3. bepman, I'. H. COopHuk 3amau mo kKypcy maremarmdeckoro aHanmmsa / I'. H. bepman. -

CII0.: JIanb, 2006. — 608 c.
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Kynpssues, JI. I. Kypc marematnueckoro ananuza / JI. JI. KyapsBues.- M.: [Ipoda,
T.1-2006. - 702 c.

HemunoBuy, b.II. Yucnennsle MeTonsl aHanuza. llpubmmkenue  QyHKIMA,
muddepeHnranbHple U HHTETpaibHbIe YpaBHEeHHs: Y4ueOHoe nocodue / b. I1. JlemumgoBuy,
H. A. Mapomn, 2. 3. lllyBanosa — CII6.: JIans, 2008. - 400 c.

Hemunouy, b.II. [JIuddepennumanpupiec  ypaBHEHHs: ydeOHoe  mocodoue  /
b. I1. lemunosuy, B. I1. Monenos. — CII6., M.; Kpacuoznap: Jlansb, 2008. — 276 c.
I'mypman, B.E. PykoBOACTBO K peHIEHHIO 3ajad MO0 TEOPUU BEPOATHOCTEH U
MaTEeMaTHYECKON CTaTUCTHKE: ydeOHoe mocobue mis By3oB / B. E. I'mypman. - M.:
HOpaiit, 2011. — 404 c.

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS:

1.

10.

11.

12.

13.

Hansanuna, O.B. BekropHas anreOpa. AnHamuTHyeckas reoMeTpus (CIpaBOYHBIE
Matepuanbl): Meton. ykaszanus / O.B. IHansnuna, T.A. VYnawosa..- CII6.:
CIIOI'TU(TY), kad. Beicir. maTematuku 2008. — 21 c. (Ob)

[Mansmura, O. B. Jluneinas anreOpa (CripaBOYHBIC MaTEpHalbl): METOJ. yKa3aHUs /
O. B. lllansnuna, T. A. Ynanosa; CIIOI'TU(TVY). Kad. Beicii. marematuku. - CIIO.,
2008. - 19 c. (Ob)

Mansmuna, O. B. TumoBble BapuaHTBHl KOHTPOJBHOW paboThl Mo Teme BekTopHas
anrebpa W aHamUTHYecKas reomerpus: Meton. ykazamms / O. B. [lansnuna,
H. H. I'm3nep, B. C. Kanurtonos; CIIOI'TU(TY). Kad. Bbicmi. marematuku. - CIIO.,
2009. - 23 ¢c. (Ob)

I'py3nkoB, A.A. DieMeHTBI TCOpPHHM MpPENeioB: MeTon. ykazanus / A. A. 'py3axos,
M. b. Kymuunenko; CII6I' TU(TY). Kad. Beic. matemaruku. - CII6., 2010. — 64 c. (Ob)

Cnoboaunckas, T.B. Ilpenensl. PekoMeHmanuu K pelmeHHIo 3a4ad  KOHTPOJIBHOM
pabotel: Meroa. ykazanus / T. B. Cno6omunckas, A. A. I'py3akos, M. b. Kynmunnenko;
CIHOI'TU(TY). Kad. Beicm. matemaruku. - CII6., 2010. — 29 c. (OB)

Mansnunaa, O. B. Tlpenen u HempepblBHOCTh (yHKIUU. CHpaBOYHBIE MaTEpUAIBL.:
Meroa. ykazanusa / O. B. Hlansnuna, T. A. Ynanosa, B. C. Kanutonos. — CII6., 2012. —
22 c. (OBb)

[Mansnuna, O. B. IlpousBogusie u auddepenuumansl. CrnpaBouHble MaTepuanbl. /
O. B. lllansnuna, T. A. Ynanosa, B. C. KanutonoB. — CII6.: CII6GI'TU(TY), 2012. —
18 c. (Ob)

Pemennie TUNOBBIX BapuUaHTOB KOHTPOJLHOW PabOTHI MO TeMe MPOU3BOJHBIE (DYHKIUU
onHOU mepeMeHHoM: metof. ykazanus / I1. E. backakoBa, T. B. Bunnuk, H. H. I'u3nep,
A. J1. babaes.- CII6.: CIIOBI' TU(TYVY). Kad. Beicmi. matemaruku, 2011. — 16 c. (Ob)

[Ipumenenne audQepeHnanbHOrO0 HCUUCICHUS K HCClIeAO0BaHHUI0 (QYHKIUN U
nocrpoenuto rpadpukoB: meton. ykazanums / T.B. Cnobomunckas, II. E. backakosa,
A. A. I'pysaxos, H. H. I'mznep, 0. A. Heobepaun. - CI16.: CIT6I' TU(TY), 2013. — 25 c.
(Ob)

Knumosunkas, H. M. Murerpansl QyHKuMi OAHON MEpPEeMEHHON: METON. yKa3zaHus /
H. M. Kiiumogwutkas, A. A. I'py3akos. - CI16.: CII6I' TU(TY), 2013. — 56 ¢. (Ob)

I'py3nkoB, A. A. TexHHKa BBIYMCICHUS ONPEICICHHBIX WHTETPAJIOB: METOJl. YKa3aHus /
A. A. T'pysakos. — CII6.: CIIGI' TU(TYVY), 2012. — 61 c. (Ob)

I'py3nkoB, A. A. UHTerpasbHOe ncuucieHue (yHKIUNA OAHOW TMEpEeMEHHOH: ydeOHOoe
nocobue / A. A. I'py3akos. - CII6.: CIIGI' TU(TY), 2013. — 139 c. (Ob)

I'py3nkoB, A. A. BbluucieHue M TPWIOKEHHUS JIBOMHBIX WHTETPAJOB: METOJAMYECKUE
ykazanus / A. A. I'py3akos, M. b. Kynmuunenko. - CII6.: CIIGI'TU(TY), 2013. - 58 c.
(3b)
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14. Bunnuk, T. B. BeluncieHue TpOWHBIX HMHTErPAJIOB B JCKAPTOBBIX M KPUBOJMHEHHBIX
KOoOpAMHATax:  Meroauveckue  ykazanuss /  T.B.Bunauk, A. A.I'py3akos,
M. b. Kymmuunenko CII6.: CIT6I' TU(TY), 2013. — 53 ¢. (Ob)

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

16.  Ulansnunua, O. B. O0bikHOBEeHHBIE AU depeHIIMANTbHBIE YpaBHEHUS : yueOHOe mocodue /
O. B. lansnuna, B. C. Kanutonos; CII6., CIT6I'TU(TY). Kad. marematuku, 2013. —
38 c. (Ob)

17.  TIpysnkoB, A.A. Pager: yueOHoe mocodme / A. A.Ipysakos, O. B. Illamsimuna,
B. C. Kanuronos. - CII6.: CIIGI' TU(TY), 2014. — 65 c. (Ob)

18.  Pxoncuuukuii, A. B. Teopust BeposTHOCTEd M MareMaThyecKas CTaTHCTUKA: YdUeOHOe
nocobue / A. B. Pxoncuutikwii - CI16.: CII6OI TU(TY), 2009. — 58 ¢. (Ob)
19.  Hosronomnos, J. B. Cratuctudeckoe OlieHWBaHKHE U MPOBEPKA CTATUCTHYECKHUX THIIOTE3:

meton. ykazanus / [{. B. [lonromnonos. - CI16: CII6I' TU(TY), 2014. — 14 ¢. (Ob)

8. Ilepevennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOECHHUS TUCIUILIMHBI

yueOHbIi miaH, PII/] u yueOHO-MeTomMueckue Matepuaisl: http://media.technolog.edu.ru
AIEKTPOHHO-OUOINOTEUHBIE CHCTEMBI:
«NeKTPOHHBIH YnTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;
«JIamp» https://e.lanbook.com/books/.

9. MeToauueckue YKa3aHus 1Jist OﬁyanOIIIHXCH 0 OCBOCHHIO JUCIHUITIMHBI

Bce Buabl 3aHsATHH 1O aucuuiuinHe «MaTeMaTuKa» MPOBOIATCS B COOTBETCTBUHU C
TpeboBanusmu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebnbix 3ansatuil. Jlekums. OOmue
TpeOoBaHUS;

CTO CIIoI'THU 018-2014. KC VK/IB. Bunel yueOHbix 3aHsaTHil. CeMHHapbl H
npakTHdeckue 3ansaTus. Oomue TpedoBaHMs K OpraHu3aluy U MPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbl yueOnbix 3anstuil. CamocTosiTenbHas
iaHupyemas padota cryneHToB. O0mue TpeOoBaHUS K OpraHU3alK U IPOBEICHHUIO.

CTII CIIOI'TH 016-2015. KC YKB/I. ITopsinok npoBeAeHUs 32a4€TOB U IK3aMEHOB.

[TmanupoBaHre BpeMeHH, HEOOXOIMMOTO HAa W3YyYeHHE NAaHHON IUCIHIUIMHBI, JIydlle
BCETr0 OCYILECTBIISITh Ha BECh CEMECTp, MPeIycMaTpUBas NMPH 3TOM DPETYISIPHOE MOBTOPEHHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABMIIBHOM OpraHM3aluy y4eOHOro mporecca i CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHU3alluy yueOHON paboThl;

Cepbe3HOE OTHOIICHHE K U3YUYECHUIO MaTepHana;

MOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHATHS CTymEHT MOJDKEH TPUXOAWTH, UMesl Oarak 3HaHWUH W BOIIPOCOB IO yXKe
U3y4EeHHOMY MaTepHaiy.

10. Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOT U, HCIIOJIb3yeMbIX IIPHU
OCYLIeCTBJIEHMH 00pa30BaTeJILHOI0 MpPoLecca 1Mo JUCHUILTHHE

10.1. UudopmauoHHbIE TEXHOJIOTHH

B yuebHOM mpomecce MO [aHHOW AWCHUIIIMHE TPEIyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOIOTHI:
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

YTEHHUE JICKIHUN C UCIIOJIb30BAHUEM CIIAl1-IIPE3ECHTALINN;
B3aUMOJIeHCTBHE ¢ oOydaronumucs mocpencrsom DOUC.

10.2. IIporpammHoe obecriedyeHue
[Tpu BeimonueHnn PI'P cTyaeHThI HCIOIB3YIOT MAKET MPHUKIAAHBIX IporpamMm Mathcad.

10.3. ba3bl 1aHHBIX U HHGOPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

wolphramalpha.com/examples/mathematics

11. MaTepI/IaJILHO-TeXHI/I‘IeCKaH 6333, HeoOXoauMas aJis OCYIIECTBJICHUSA
Oﬁpa3OBaTeJIBHOFO nmpomecca mo IMCuuIlJinHe

Jlnis BeieHHst JIGKIMOHHBIX U MPAKTHUECKUX 3aHATUN UCIIONB3YIOTCS ayAUTOPUH Kadeapsl
MaTEMAaTHKH.

s  mnpoBeneHus 1aOOpAaTOPHBIX 3aHATHM MCIONB3YETCS KOMIIBIOTEPHBIM  Kilacc,
000py10BaHHBIN 16 MepcOHATLHBIMU KOMITBIOTEpPAMH, O0BEINHEHHBIMH B CETh.

12. Oco0eHHOCTH OCBOCHHUS TUCIHHUILINHBI MHBAJTHIAMU U JTUIAMHU C
OrpaHNYEeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

JUis WMHBaIMIOB W JIML C OrPAHUYEHHBIMH BO3MOXKHOCTSAMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsIeTCST B COOTBETCTBMM ¢ [losioskeHnMeM 00 opraHM3anuu y4eOHOro Iporecca s
0o0y4YeHHsI MHBAJIUIOB W JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 370poBbsi CIIGI TU(TY),
yTBEpKIeHHBIM pexkTopoMm 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

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

1. IlepeyeHb KOMIIETEHIIHIT K TANOB UX (POPMUPOBAHUS.

KoMmnerenuun
Hngexc ®opMyJIHpPOBKA® Jran 3
¢dopmupoBanus
OIIK-1 | Crocoben pemarh 3amaud MpoGECCHOHATBHON JAEATEIbHOCTH, HavaJIbHBIN
NPUMEHSIST  METOJABl  MOJCIUPOBAHHS,  MATEMAaTHYECKOTO
aHaJIN3a, €CTECTBEHHOHAYYHBIE M OONICHHKCHEPHBIC 3HAHUS

SKHPHBIM HIPU(TOM BEIIENEHA Ta YaCTh KOMIIETCHIIMH, KOTopas (OPMHPYETCS B XOAE W3YYCHHS TaHHOU
JIUCITUTUIAHBI (€CJTH KOMITETEHITHS OCBanBaeTCs TIOJHOCTHIO, TO (PparMeHThI)

aTan (GOPMUPOBAHMUA KOMIIETCHIWUH BbIOMpaercs mo m.2 PIIJl m yuyeOHOMYy TutaHy (Ha4ajdbHBIA — €CIIM HET
MPEIIECTBYIOMNX IUCIHUIUINH, HTOTOBBIH — €CIM HET MOCIeAYIOMNX IOUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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2. Iloka3aTe/iu U KPUTEPUH OLIEHNBAHUSI KOMIIETEHIIMII HA Pa3IMYHBIX 3TaNaxX UX (POPMHUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u IMokazarenu Kpurepuii VYpoBHHU c(HOPMUPOBAHHOCTH

HaMMEHOBAHUE copmMupoBaHHOCTH OlICHUBAHUS (omucaHue BBIPAXKEHHOCTH JECKPHIITOPOB)

HHIUKATOpa (mecKkpuUnTOPHI)

«yIOBJIETBOPUTEIHHO «XOPOIIIO» «OTJINYIHOY

JOCTIDRCHIA (TIOpOTOBBIIT) (cpemunit) (BBICOKMIT)
KOMITCTEHITUH p pen
OIIK-1.1 3HaeT onepanuu Haj [IpaBuibHbIE OTBETHI | 3HAET ONPEACIICHUS U 3HaeT onpeaeeHus 3HaeT onpeaeeHus
Pemenne BEKTOpPaMHU, YPaBHEHUS Ha Bompockl Ne 15-17, | yMeeT BBINOIHATD OIlepalvii HaJl BEKTOPaMH, | ONlepalui Haj
MHKEHEPHBIX | TIpAMBIX M TLIOCKOCTEH B 29-43 x 3au€ry 3a | omepauuu Haj 00OCHOBBIBAET CBOWCTBA, | BEKTOPAMH, YpPaBHEHUS,
3a1a4 ¢ | mpocrpaHcTse, TIePBBIi CEMECTp, | BEKTOpaMU. 3alMChIBACT | YMEET BBIOJIHATH 000CHOBBIBACT UX
MPUMEHCHUEM i
MIE)ITOL[OB reOMeTPUUECKHE BBINOJHEHHUE YpaBHEHUS, 3aTPYAHSACH | ONEpaliy, 3alUChIBAaTh CBOWCTBA U
S ot OTIPeJIeNen s KOHHIECKIX WHIUBUIYJIbHOTO ¢ 00BSICHEHHEM ypaBHEHUS U IPUMEHSATD T€OMETPUUYECKHUIN CMBICT,

. 3a7aHusl. reom
anreGpaI CCUCHMIA 1 HIX bl €TPUYECKOTO (hopMyIibl, TOMycKas yMeeT IPaBUIbHO
’ CMBICJIa UX TTAPaMETPOB. | HETOYHOCTHU B UX BBITIOJIHATH BCE

AHAIUTUYECKO | KAHOHUYECKUE YPaBHEHUS N
. [Ipumensier Gpopmysl, 000CHOBaHUHU U JNENUCTBUA.
U TIeoMeTpuH, (3H-1) 6
nubdeperima HE ?Has{ HX BBIBOJIA. OTIEGHLHBIG OIITNOKH. _
J— u | 3HAET onpeneneHus [IpaBunbHble oTBeTHI | JlaéT onmpeneneHus Jaér Tounbie Jlaét TouHbIC
MHTErPaIbHOr | OCHOBHBIX ITOHATHH Ha Bompochkl Ne 1-12 K | OCHOBHBIX TTOHSTHH U ONpeAeICHUs U ONpPEICIICHUS U

O UCYHCIICHHA.

JUHEIHON anredpsl U
(bopMynHUpOBKHU 6A30BBIX
Teopem (3H-2)

3a4€ry 3a
ceMecTp.

NIEPBBII

(hopMynupyeT TEOpEMBI,
JIOTTyCKasi HETOYHOCTH
WM HETIOJIHOTY
W3JI0KEHUS.

(OpMyYIHPOBKH,
3aTPYAHSACH C
000CHOBaHHUEM
YTBEPKJICHUN U
Pa3bsCHEHUI
B3aHMOCBS3EN MEKITY
pa3IMYHBIMH BOIIPOCAMU..

(bopMyIHPOBKH,
00OCHOBBIBAET CBOU
YTBEPKACHHUS,
JEMOHCTPUPYET
IMOHHMaHUe
B3aUMOCBSI3EH MEKY
Pa3IMYHBIMH BOIIPOCAMU

Kypca.




3HaeT anredpandecKyto,
TPUTOHOMETPHUYECKYIO U
MOKa3aTenbHyI0 (hopMy
KOMILUIEKCHOTO YHCJIa,
OCHOBHBIE TEOPEMBI O
muorouwicHax (3H-3)

[IpaBuibHBIE OTBETHI
Ha Bompockl Ne 13, 14,
18-28 k 3auéry 3a
IIEPBBIN CEMECTD.

3anuchIBaeT pa3InyHbIE
(hOpMBI KOMITJIEKCHOTO
4yuca, 3aTPYAHSSACH C
IEPEXO00M OT OJJTHOM
(hopMBI K IpyTOH.
Jlonyckaer HETOYHOCTH B
(hopMyIHPOBKaX TEOPEM.

CB00OOIHO MTEPEXOIUT OT
OJTHOU (hOpMBI
pEeICTaBICHUS
KOMILJIEKCHOT'O YHCiIa K
npyroi. J1aét TouHsbie
(hOpMYIIUPOBKH TEOPEM,
3aTPyIHSSACH C

BriBoauT npaBuiia
BBITIOJHEHUS ONlepalyii
HaJl KOMIIICKCHBIMH
yuciaaMu. /Jaér Tounbie
(hOpMYITUPOBKH TEOPEM
0 MHOT'OWICHAX U
OOBSACHSIET UX

(hopMyIHPOBKON MX CIICICTBUSI.
CIICICTBUH.
3HaeT onpeeseHne Bompocer NeNe 1-9 k | 3anuceiBaer 3anuceIBaeT popMaibHOE | 3anMChIBAET
MIOHATHS TIpesiea U 9K3aMeHy 3a BTOpOil | popmanbHOE oIpeJiesIeHue Mpeiena. dopmanbHOe

OCHOBHBIE TEOPEMBI O
npenenax (3H-4);

ceMecTp.

olpeziesieHue npezena,
3aTPyIHSSACH B €r0
npuMeHeHunu. Jlomyckaer
HETOYHOCTH B
(hOpMYJIUPOBKAX TEOPEM.

JlaeT Tounble
(hOpMyIHPOBKHU TEOPEM,
JIOTTyCKasi HETOYHOCTH B
WX JIOKa3aTeIbCTBAX.

OIIpe/IeJIeHHUE Tpeieia 1
YCIICIIHO MPUMEHSIET €T0
B JIOKa3aTeJIbCTBAX
TEOPEM.

3HaeT onpeaeneHus
OCHOBHBIX TTOHSTHI
mudepeHIanTbHOTo
UCYHCIIEHUS, TpaBUiIa
nuddepeHmpoBanus,
OCHOBHBIC TEOPEMBI
nuddepeHInaIbLHOTo
ucuucnenus (3H-5);

Bompocer  NeNe 10-27
u 41-48 x sK3aMeHy 3a
BTOPOU CEMECTP.

3HaeT coaep)KaTeIbHbIN
CMBICJI OCHOBHBIX
ITOHATHUI

¢ depeHInaIbHOTO
VCUYHUCIICHHS], HO
JOTTyCKaeT OITUOKU B UX
dhopmaaprHOM
OTIpeJICTICHUH.
JlonmyckaeT HETOYHOCTH B
(hopMyITUPOBKAX TEOPEM.

3anuchIBacT ONpPEACIICHHS
OCHOBHBIX IIOHSTHH,
O0OBSCHSIS UX
COAEpKATENbHBINA CMBICI.
[TpuBOIUT TOYHBIE
(hopMyTUPOBKHU TEOPEM,
JIOTyCKasi HETOYHOCTH B
HX JO0Ka3aTebCTBaX.

J1a€t To4HEIE
ONPEACIICHUSI OCHOBHBIX
MOHSATUN U KOPPEKTHO
MIPUMEHSET UX TPH
JI0Ka3aTeJIbCTBE TEOPEM
nuddepeHIaITbHOro
HCUYUCIICHUSI.
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3HaeT onpeaeeHue
MOHATHUS UHTETpaJIa,
METO]IbI HHTETPUPOBAHHUS
(hyHKIHA, OCHOBHBIE
TEOPEMBI HHTETPATLHOTO
ucuucnenus (3H-6);

Bompocer  NeNe 28-40
u 49-52 x sK3aMeHy 3a
BTOpPOM CEMECTP.

3HaeT coaepKaTeIbHbIN
CMBICIT TIOHSATHS
UHTErpaya, HO
JIOMyCKaeT HETOYHOCTH B
ero (hopmanbHOM
OTpeieTICHUH.
JlomyckaeT HETOYHOCTH B
(hopMyIIMpOBKaX TeOpeM
UHTETPaIbHOTO
WCUHUCIICHHSL.

[IpaBuibHO 3anuMCHIBaET
olpeziesieHUue UHTErpasa.
[IpaBunbHO hopmynupyer
TEOPEMBI HHTETPAIILHOI'O
UCUHCIICHUS, HO
JIOTTyCKaeT HETOYHOCTH B
UX T0Ka3aTeJIbCTBAX.

Jla€T Tounoe
OIpe/IeJICHUE HHTErpaia,
PaBUIEHO
bopmynupyer u
KOPPEKTHO JI0Ka3bIBACT
TEOPEMBI UHTETPAILHOIO
HCUHCIICHUSI.

3HaeT MOCTaHOBKY 3a/1a4
1t iuddepeHITnaTbHBIX
YPaBHEHU U OCHOBHBIE
TEOPEMBI O
muddepeHIaTbHBIX
ypaBHenusx (3H-7)

Bompocsr NeNe 1-13 k
3a4€Ty 3a  TPETHUH
ceMecTp

3HaeT NOCTaHOBKY
3amaun Komw,
OTIpEICIICHUE TTOHSTHUS
00LIEero peneHus
nuddepeHIaIBHOTO
yYpaBHEHUS, 3aTPYIHSISACH
C OIICHKOW KOPPEKTHOCTH
NIOCTAaHOBKH 33Ja4H.

3HaeT OCTaHOBKY 3a7auu
Komm, popmynupoBky
TEOPEMBI CYIIECTBOBAHUS
¥ €IMHCTBEHHOCTH,
3aTPyJHSACH B €€
PUMEHEHHUH K
KOHKPETHBIM YPaBHEHUSIM.

3HaeT MOCTaHOBKY
3amaun Komwu, ymeer
OIleHMBAaTh €€
KOPPEKTHOCTH B
KOHKPETHBIX CITy4asx.
Pazbpscuser moHATHS
00I111er0, YaCTHOI'O U
0c000r0 pereHus.

3HaeT ONpeaeieHue CyMMBbI
psAla U OCHOBHBIE TPU3HAKU
CXOJIMMOCTH YUCIIOBBIX
PAIOB, OCHOBHBIE
ONPEIEICHUS U TEOPEMBI O
(YHKIIMOHATBHBIX psax
(3H-8)

Bompocer  NoNe 20-29
K 3a4éTy 3a TpeTuH
CEMECTp, BBINOJIHEHHE
Kp Ne 7, PTP Ne 2.

dopmynupyer
BAKHEUILINE TEOPEMBI,
JOIyCKasi HETOYHOCTH,
IIPUMEHSET HUX K
pELICHUIO 3a/1aY,
coBepIas
HE3HAYUTEIIbHBIC
OLINOKHU

Jaér Tounsie
OTpEeJIEICHUS OCHOBHBIX
HOHATHH U GOPMYIHUPOBKH
TEOPEM O YHCIIOBBIX U
(YHKITMOHATBHBIX PsI/Iax.
[IpaBUIBHO IPUMEHSET
TEOPEMBI K PELICHUIO
3a/1a4, JAOIMYCKasi OMTHOKH
BBIYKCIIUTEIILHOTO
Xapaxrepa.

Jlaér TouHble
(hOpMyYTUPOBKH TEOPEM
O YHCIIOBBIX U
(GyHKIIMOHATIBHBIX
psaax. [IpaBunsHO
pemaer 3ajadu Ha
(GYHKIIMOHATILHBIE PSIIBI,
JaBast [eTaJbHOE
TEOpeTUYECKOoe
000CHOBaHHE
pe3yJbTara.
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Pemraer

METOAAMH aHAJIMTUYECKOU
FeOMeTpI/II/I OCHOBHBEBIC
3a/1a4y O MPSMBIX U
IJIOCKOCTSIX B MPOCTPAHCTBE
(Y-1);

Brmonnenue
I/IHl[I/IBI/II[yaJIBHOI‘O
3aJJaHUs u
MPAKTUYECKOTrO
3aJaHus Ha 3a4€Te

Pemaet mpocreiimue
3a]1a4M, HE /1aBas
MOJTHOTO 0OOCHOBAHHUS U
JIOTyCKasi OIIUOKH.

Pemaer 3agaun,
00OCHOBBIBAS peIICHUS,
JOIyCKast
HCE3HAYUTCJIIBHBIC OLHI/I6KI/I.

Pemraer 3amaun, masas
moipoOHOE 0OOCHOBAHHE
peIIeHus U TPUBOJIS
MMOHSATHBIN
MMOSICHUTEILHBIN

PHUCYHOK.

Beinonnser onepauun Hax
MAaTpHULIAMU, UCCIIEYET U
pelaeT CUCTEMBI JIMHEHHBIX
anredpanvyeckux ypaBHEHUN
(V-2);

Bremonnenne Kp Ne 1
u MIPAKTUIECKOTO
3aJjaHus Ha 3a4uéTe.

Haxonut pemenus
CHCTEM JIMHECHHBIX
anredpanvecKux
YpaBHEHUH, JOMyCKas
OLIMOKY U 3aTPYAHSISICH C
000CHOBAHHUEM.

Haxomut perienus cuctem
JIMHEHHBIX
anredpanvecKux
ypaBHEHU, 000CHOBBIBAs
OTBET, HO JIOIYCKas
OIINOKH
BBIUMCIIUTEIHLHOTO
Xapaxrepa.

Haxonut pemenust
CHCTEM JUHEHHEIX
anredpandecKux
YpaBHEHUH,
000CHOBBIBAsI OTBET U
BBITIOJIHSISI TPOBEPKY.

BeimonHsier onepanuu Haj
KOMILIEKCHBIMHU YHCIIaMHU,
PacKIJIaAbIBAET MHOTOUJICHBI
Ha MHOXXUTEJIH,
npeoOpa3oBhIBAET
panoHanbHble Apodu (V-
3).

Brinmonnenue
WHIUBUIYAIBHOTO
3aaHusd

Pemaer 3ala4iy, Imojry4das
CYLICCTBCHHBIC YKa3aHUA
npernoaaBaTciiA.

CaMOCTOSATENbHO pelaeT
3a/1a4M, JOIycKas
HE3HAYUTENbHbIE OIIHUOKH.

CaMoCTOSTEIIFHO
IMPpaBHUJIbHO BBIIIOJIHACT
BCC 3aaHus.

Brruncinsier npenenst,
packpbIBas
HEOIPEIEIEHHOCTH
OCHOBHBIX THIIOB (Y-4);

Brmonaenne Kp Ne 2.

[IpaBunbHO onpenenser
BU/JI HEOIIPEIEIEHHOCTH,
HO JIONYCKaeT OMIMOKHU
IIPU UX PACKPBITHH.

Brruncinsier npeaenst,
JIOTTyCKasl OIINOKU
BBIYHCITUTEIIEHOTO
XapakTtepa.

HpaBI/IJ'II)HO BBIYUCIIACT
IIpeieNbl C pa3InYHbIMU
THUIIaMHU
HEOIPENEIEHHOCTEN.
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Beraucrnsier npousBoHbBIC U
g depeHnrans GyHKITHIA,
PUMEHSTh
nuddepeHnmranbHoe
HCYUCIICHUEC K
WCCIIeIOBaHMUIO (PYHKIMH Ha
HKCTPEMYM H MTOCTPOCHHIO
rpadukoB pyuakuumii (Y-5);

Brmonaenune Kp Ne 3,
PI'P.

Beruucnser
MIPOU3BO/IHBIC U
nuddepeHnmansbl,
JIOITyCKast
HE3HAUUTEIbHbIE
OLINOKH TpU
IpUMEHEHUU GOopMyIl
Qg depeHInaIbHOro
ucuucienus. [IpaBunbHO
IIPOBOJUT MCCIICOBAHHE
GbyHKIUY, OTydast

Brraucnser npousBoaHbIC
u nuddepeHuansl,
JOTTyCKast
HE3HAYUTENIbHEIE OIITNOKHU
BBIYKCIIUTEIHHOIO
Xapakrtepa.
CaMoCTOSITEIIFHO
MIPOBOJIUT UCCIICIOBAHUE
GbyHKIIMM, TOTTyCKas
BBIUNCIIUTENIBHEIE OITHOKU
1 HETOYHOCTH B

[Ipumensier npaBuia
TG depeHIaIbLHOTO
HCUHCIICHNUS,
00OCHOBAHHO TOJTyYast
BEPHBIN pe3ysbTaT.
CaMocTosATENbHO
IPOBOAUT UCCIICIOBAHUE
¢byHKIMH, 000CHOBAaHHO
HOJTy4asi IPaBUIbHBINA
pe3yibTar.

CYLIECTBEHHbIE YKa3aHUsl | 0OOCHOBAaHUHU.
IPEnoJIaBaTellsl.
Beruucnser uHTErpanst u Boinonnenue Kp Ne 4 | Beruucnsier unterpansl, | Boruucnser unterpansl 1 | [IpaBuibHO pUMeEHsIET
IPUMEHSIET UHTETPAIIBHOE nu PI'P.  Bompocsl | nonyckas MPAaBUIILHO TPUMEHSET MpaBuIa
HCUHCIICHUE K PEIICHHIO NeNe 28-40, 49-52 x | He3HAYUTENBHBIE (hOpMyJIBI HHTETPATBLHOTO | MHTETPUPOBAHUS.
IpHKIaaHEIX 33124 (V-6) 9K3aMEHY 3a BTOPOH | OIMOKHU B MPUMEHEHUU | UCUUCIICHUS K PEIICHUIO [Ipumenss
cemMecTp (hopMyJT HHTETPATIBHOTO | 3a]1a4, JIOMYCKasi OMIMOKKA | HHTETPaJIbHOE

ucuucnenus. Jomyckaer
OLIMOKY B IPUMEHEHUU
(hopMys1 HHTETPATIBLHOTO
WCYMCIIEHUS TIpU
pELIEHUH TIPUKIIATHBIX
3ajau.

BBIYHCIIUTEITLHOTO
XapakTepa.

UCYHCIIEHUE, [TOJIy4aeT
IIPaBUJILHBIN U
000CHOBaHHBIH
pe3yNbTaT NpU peleHuu
IIPUKJIAIHBIX 3a7ad.

[TpumeHsieT cTaHaapTHEIC
METOJIbI HAXOXKICHHS
peleHuit
muddepeHIranbHbIX
ypaBaenwii (Y-7)

Brimonnenue Kp Ne 6.

Haxoaurt perienus
T depeHINaTbHBIX
ypaBHEHUH
CTaHJAPTHBIMHU
METO/aMH, JIOITyCKas
ATOPUTMUYECKHE
OLITMOKH.

Haxoaurt pemienus

T depeHInaTbHbIX
ypaBHEHUH CTaHJapTHBIMU
METOaMH, TOTTYCKast
BBIUUCIIUTENIbHBIE
OLLIMOKHU.

Haxomaut permenus
b depeHIanTbHbIX
YpaBHEHUH, JaBast
noipoOHOE
000CHOBaHUE.
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Uccnenyer cxoquMocTh
YHUCJIOBBIX PSJIOB U
orpesenseT 001acTh
CXOIUMOCTH

(YHKIIMOHATIBHBIX PSJIOB
(¥-8)

Bompocer  NeNe 14-23
u 27 x 3auéry 3a
TpeTuit ceMecTp,
BbinosHeHue Kp Ne 7

AHanuzupyer
CXOOUMOCTB PAaOB,
JIOTTyCKasi HETOYHOCTHU
HJIA TIOTrpCIIHOCTHU B
000CHOBaHUHU OTBETA.

AHaNIM3UPyeT CXOAUMOCTh
ps0B, noITycKas
HETOYHOCTH B
000CHOBaHUH OTBETA.

Jlenaer npaBuIbHBIE
3aKIIIOYCHUS O
CXOJIMMOCTH PSJIOB,
JaBasi IoJpoOHOe
TEOPETUYECKOE
000CHOBaHUE.

[TpencraBnser pyHKIUY B
BUJC CYMMBI
¢bynkuronamsHoro paga (V-
9)

Bompocer  NeNe 24-29
K 3a4€Ty 3a TpETHUH
cemectp, PI'P Neo 2.

VYMeeT HaXOOUTh
pasnoxeHus: GyHKIUH B
CTCTICHHBIE PSAJBI U PSIIBI
dypse, gomyckas
OLIMOKH WM NOJTy4Yast
yKa3aHus
IIpenoaaBaredsl.

YMeeT caMOCTOATENBHO
HaXOJUTbh Pa3JIOKECHUS
(GyHKLIMH B CTENIEHHbIE
psanel v psaael Oypse,
JIOIIYCKasl OTJEJIbHbIE
HETOYHOCTHU.

YMeeT caMOCTOSATENbHO
HaXOJUTh Pa3IOKEHU
(GyHKLUI B CTENICHHbIE
psinel 1 psaael Dypse,
JlaBast oipooHOe
TEOPETUUECKOE
000CHOBAHUE.

Biangeer

HAaBBIKaMU BBIYUCIICHUN
HEOO0XOAUMBIX JUISl peLICHUS
3a/1a4 aHAJTUTUYECKON
TEOMETPUHU U TUHEHHOU
anreops! (H-1)

Boeinonnenue Kp Ne 1
U  UHIUBUIYAJIBHOTO
3aJlaHusl, BBIMOJIHEHHUE
MPAaKTUYECKOTO
3aJIaHUS Ha 3a4€ETE.

[IpoBoauT HEOOXOIMMBIE
BBIYMCIICHUS], JOIyCKast
OLINOKHU
AJITOPUTMUYECKOTO
Xapakrepa.

[IpoBoauT HEOOXOIMMBIE
BBIYMCIICHUS], JOIyCKast
OLINOKHU
BBIYMCIUTEIHLHOTO
Xapakrepa.

[IpaBuibHO TPOBOAUT
BCE HEOOXOIUMBIE
BBEIYHUCJICHHUS.

Bnaneer

MOHSATUEM MIPEAEITIBHOTO
nepexoja, Kak
TEOPETUYECKON OCHOBOM
METOJI0B MAaTEMaTH4YECKOTO
ananusa (H-2)

Bonpocer NeNe 1-7, 41
K 9K3aMEHY 3a BTOpPOU
CEMECTD.

OOBsCHSET KIIOYEBBIC
ITOHSTHS
MaTeMaTHYECKOT0
aHalM3a, KaK pe3yibTar
MPeIeIBLHOTO MepPexo/a,
JIOTTyCKasi HETOYHOCTH B
hopmanbHBIX
oTpeieTIeHUsIX.

Jaér onpenenenus
Ba)XHEHIIINX MOHSATHH
MaTEeMaTHYECKOTO
aHalMn3a, KaK pe3yJsibTrara
MpEETBbHOr0 NePEXo/a,
3aTPyAHSISCH B
00BSICHEHHUH €70
COAEPKATENBHOTO CMBICIIA
Ha peaJibHbIX TPUMEpaX.

Jaér onpenenenus
BaXXHEHIITNX TTOHATUM
MaTEeMaTH4YECKOTO
aHaiMu3a, KaK pe3yJsprara
MPEEIBbHOr0 NEPEX0/Ia,
naBast IeTajJbHOE
0OBsACHCHHE
COZIEPKATEIILHOTO
CMBICJIa Ha PeaTbHbIX
npuMepax.
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Bnaneer Kp Ne 3 PI'P, | [Ipumensier [Tpumenser [Ipumenser
HaBbIKaMU Boripockl  NelNe 12-17, | nuddepenunansrnoe muddepeHmaIbHOe g epeHraIbLHoe
nuddepeHIIpoBaHNS 1 43-45 x osK3aMeHy 3a | HCUMCIICHHE, AOMyCKas UCUHCIICHHE, TOTTyCKast UCYHCIICHHE,
IPUMEHEHHS BTOPOIi CEMeECTp. HE3HAYUTEIIbHBIC HE3HAYUTEIIbHBIC 00OCHOBAHHO TOJTyYast
T depeHIHaTLHOrO OLIMOKY B IPUMEHEHUHU | BBIYUCIIUTEIbHBIC OIUUOKU | BEPHbBIC pe3yIbTaThI.
ucuucnenus (H-3) npaBHi 1 GopMyIr.
Bnaneer KpNed, u5, PIP, | [Ipumensier [Ipumensier unterpasibHoe | [Ipumensier
HaBbIKAMU UHTErpupoBanus | Bompockl NeNe 28-40, | unTerpansHoe UCUYHUCIICHUE, JOIIyCKast UHTErpaIbHOE
(GyHKIM U BHIYUCIEHUS 50-52. WCYHCIICHHE, TIOTyCKas HE3HAYNTEIIbHBIC HCUYHCIICHHE,
HEe3HAYUTEIbHbIE BBIYMCITUTEIHHBIC OIMIMOKK | 0OOCHOBAHHO IOJTydast

3HAa4YCHU UCKOMBIX
BCIIMYHH 4YCPEC3 UHTCTPAJIbI
(H-4)

OUIMOKYU B IPUMEHEHHH
IpaBwI U GopMyII.

BCPHBIC PE3YJIbTATHI.

Bnaneer

HABBIKAMH HAX 0K ICHUSI
HCKOMBIX BEJIMYUH B BH/IC
cymmal psina (H-5)

Bompocer NeNe 21, 24-
26 x 3auéry 3a TpeTHuil
cemectp, PI'P Ne 2.

Breraucnser
XapaKTEPUCTHKH C
MTOMOIIBIO PSIJIOB,
3aTPYIHSSCH C
000CHOBaHHUEM
pe3ysbTaTa.

Brrunciser
XapaKTEPUCTUKHU C
MTOMOIIBIO PSIJIOB,
00OCHOBBIBAET pe3ynbTar,
JIOTTYCKasi OTJEJIbHbBIE
HETOYHOCTH.

Brruncnser
XapaKTEPUCTUKU C
MOMOIIBIO PSAJIOB,
KOPPEKTHO 0OOOCHOBBIBAsI
pe3ynbTar.

OIIK-1.2

Marematudec
KO€
MOJICTUPOBaH
ne
TEXHOJIOTH-
YECKHX
MPOLIECCOB U
obpaboTka

3Haer

OCHOBHBIE THIIBI

g depeHInaIbHbIX
YpaBHEHMI U METOJIbI UX
pemienus (3H-9)

Boeimmonnenue Kp Ne 6,
Bonpockl NeNe 1-13 k
3a4€Ty 3a  TpETUH
ceMecTp.

Pemraer npukinagHbe
3aJauu, CBOJIS UX K
PELICHHIO

T depeHInaTbHbBIX
YPaBHEHMH, T0IMyCKas
OIMOKH WJIA HE JJaBas
nopoOHOTO
000CHOBaHUS.

Pemaer npukinagnaeie
3aJauu, CBOJS UX K
PELICHHIO

g depeHInaTbHbIX
ypaBHEHUIA, JTOITycKast
HE3HAYUTEIIbHBIC
BBIYHCIIUTEILHBIE OITHOKU
WJIM HETOYHOCTHU B
000CHOBAHUH.

Pemraer npuknagHsie
3aJ1a4uM, CBOJS UX K
PELIECHUIO
nuddepeHIanbHOro
ypaBHEHHUs, JaBast
JIeTaJIbHbIE Pa3bsCHEHUS
Y TIPAaBUJIBHO MTPOU3BOS
HE00X0IUMBbIE
BBIYUCIICHHS.
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JKCIIEPUMEHT
aIbHBIX
JTAHHBIX
JaHHBIX

3HaeT OCHOBHBIE TEOPEMBI U
(hopmyITel TEOPUH
BEPOATHOCTH (yCIIOBHAs
BEPOATHOCTb, (popmya
MIOJIHOM BEpOSITHOCTH,
¢dbopmyna baiieca, cxema
bepuyman) (3H-10)

Bompocsr NeNe 1-7
9K3aMEHY 3a
4eTBEPTHII  cemecTp,
BemonHeHue Kp Ne 8

JlonyckaeT HETOYHOCTH B
(hopMyIIHpOBKaX TeOpeM
TEOPHH BEPOSTHOCTH U
HE3HAYUTEIIbHBIC
OIMMOKH B UX
MIPUMCHCHHH.

[IpaBunbHO hopmyaUpyeT
OCHOBHBIE TEOPEMBbI
TEOPHH BEPOSTHOCTH,
3aTPYAHSETCS B OIICHKE
KOPPEKTHOCTH
MPUMEHUMOCTH (popMyI B
KOHKPETHBIX CUTYaIUsIX.

[IpaBunbHO
(dbopMynHpyeT OCHOBHBIE
TEOPEMBI TEOpUHU
BEPOATHOCTH, TAET
pa3BEpHYTOE
TEOPETUYECKOE
000CHOBaHUE TIPH
olpeeIeHUN
BEPOSITHOCTEH COOBITHIA.

3HaeT OCHOBHbIE
XapaKTePUCTHKU
CIIy4aiiHbIX BETUYHMH U UX
CBOMCTBA, IIPE/ICIIbHBIC
TEOPEMBI TEOPUHU
BepositHocTH (3H-11);

Bonpocer NeNe 8-21 k
JK3aMEHY 3a
YETBEPTBIA  CEMECTD,
BoITTOTHEHHE Kp Ne 9.

3HaeT OCHOBHBIE
XapaKTePUCTUKU
CIIyYaHBIX BEJIUYMH,
MO>KET OOBIICHITH UX
COAEPKATENBHBINA CMBICI.
3HaeT npeenbHbIe
TEOPEMBI, HO
3aTpyaHSETCS B
(hopMyIHpPOBKaxX UX
YCIIOBUM U IIpU
MIPUMEHEHUH B
KOHKPETHBIX CUTYallUsX.

3HaeT OCHOBHBIE
XapaKTepUCTUKU
CIIyYaHBIX BEJIUYUH, UX
COJIEpIKaTENbHbBIN CMBICI U
CBOMCTBA, 3aTPYJHSECTCS B
000CHOBAHUHU CBOUX
yrBepxkaeHuil. [Ipumenser
IIPEJIEIbHBIE TEOPEMBI,
JI0ITyCKast
HEe3HAUUTeNbHbIE OIIMOKH.

3HaeT OCHOBHBIC
XapaKTEPUCTUKU
CIIy4YailHBIX BEJIMYHUH, UX
coJiep KaTeIIbHBIA CMBICIT
M CBOICTBA, MOXKET UX
moApoOHO 0OOCHOBATH
3HaeT U KOPPEKTHO
MIPUMEHSET MPeCIIbHBIC
TEOPEMBbI TEOPUU
BEPOSITHOCTH.

3HaeT OCHOBHBIE [TOHATHS
MaTeMaTHYEeCKOH
cratuctuku (3H-12)

Bompocer  NeNe 21-27

K JK3aMEHY 3a
YETBEPTBIA  CEMECTD,
BBIITOJIHEHUE

PI'P Ne 3.

3HaeT onpeAesieHUs 1
COJIEPKATENBHBIN CMBICIT
OCHOBHBIX TTOHATHIA
MaTeMaTHYECKON
cTaTucTuku. /lomyckaer
HETOYHOCTH B
(hopMynupoBKax,
3aTpyIHAETCS C
000CHOBaHUEM
YTBEPKICHUM.

3HaeT TOYHbIE
ONPEACIICHUS U
COAEPKATENBHBINA CMBICI
OCHOBHBIX MOHSITHUI
MaTeMaTH4eCcKOMn
CTaTUCTUKHU. MOXKeT
OOBSICHSTH CBSI3b
OCHOBHBIX MOJI0KEHUH
MaTeMaTHIeCKOn
CTaTHUCTUKH C
NpeeTbHBIMA TEOPEMAaMHU,
JIOIYCKasi HETOYHOCTH.

3HaeT TOYHbBIE
onpeaereHus u
COJIEPIKATEIIbHBIN CMBICI
OCHOBHBIX TTOHSITHI
MaTeMaTHUEeCKOH
CTaTUCTHKH. MOXKeT
KOPPEKTHO
000CHOBBIBAaTh CBOM
YTBEPKJICHHS.
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Ymeer

OTIPEIEIATH BEPOSITHOCTD
COOBITHH, OLICHUBAS
KOPPEKTHOCTh TPUMEHEHUS
CTaHJAPTHBIX MOJIX0JIOB B
KOHKpeTHoM cutyanuu (Y-
10)

Bompocsr NeNe 1-7
9K3aMEHY 3a
4eTBEPTHII  cemecTp,
BemonHeHue Kp Ne 8

Pemaet ctangapTHbie
3a/1a4u TEOpUU
BEPOSITHOCTH, JIOTTyCKast
OTIEIbHEIE OIIHOKH.

[IpaBunbHO onpeaensieT
METO/1 pelIeHUs
CTaHJIApPTHBIX 3a/1a4
TCOPHU BCPOATHOCTH,
JOITyCKast
BBEIUUCIIUTENbHBIE OIIUOKHA
Y HETOYHOCTH B

VYMeeT HaxX0ouTh

IIPaBUJIbHBIN AJITOPUTM

pelieHus

HECTAaHJAPTHBIX 3a1a4
TEOpHUH BEPOATHOCTHU,

aKKypaTHO

000CHOBBIBAET peICHUA

000CHOBAaHUU PEIICHUSI. 3amad.
VYMeeT HaxX0oUTh Bompocer NeNe 8-21 k | YMeeT HaxoauTh VYMeeT BLIYUCIIATE VYMeeT BBIYNUCIIATE
XapPaKTEPUCTUKU 9K3aMEHY 3a | MAaTEMaTHYECKOE XapaKTEePUCTUKU XapaKTEPUCTUKHU
CilydaifHBIX BEIMYUH U 4eTBEPTHIM  CeMecCTp, | OKUAAHHUE U JUCIICPCHIO | CIyYailHBIX BEJIMYUH U CIIy4allHbIX BEJIMYUH U

OLICHUBATh CTCIICHDb U3
B3aI/IMOO6y0J'IOBJ'ICHHOCTI/I
(Y-11)

BeImonHeHue Kp Ne 9.

HETIPEPBIBHBIX U
JUCKPETHBIX CIIy4YalHbIX
BEJINYUH, ONPEIEIATh
KOPPEJSALHNIO MEXKIY
BeJIMunHamu. Jlomyckaer
HETOYHOCTH B BBIBOJIAX.

JIeJIaTh KOPPEKTHEIC
BBIBOIBI. [lomyckaer
OTHEIbHEIE OIIHOKH B
BBIYUCIECHUSX U
HETOYHOCTH B
000CHOBaHUH.

JienaTh KOPPEKTHBIE
BBEIBOILI. OOOCHOBAHHO

MoJIy4acT BEPHBIC
pPE3yIbTaThl.

YMeer CTpouTh
JIOBEpPUTEIIbHbIE HHTEPBAIbI
U1 XapaKTepUCTUK
CIy4YaHBIX BEJIUYMH,
HaXO/UTh BHIOOPOYHBIH
KO3 PHULIHEHT KOppesLuy,
CTPOUTH ypaBHEHHUE
JTUHEeWHoH perpeccuu (Y-
12)

Bompocer  NeNe 21-27

K JK3aMEHY 3a
YETBEPTBIA  CEMECTD,
BBIITOJIHEHUE

PI'P Ne 3.

ITo mmerommmMces JaHHBIM
YMEET CTPOUTH
JIOBEPUTEIIbHEE
MHTEPBAJIbI ISl HCKOMBIX
XapaKTEePUCTHK,
ONpENIENATh apaMeTphbl
YpaBHEHUS JTUHEUHOU
perpeccuu, JomycKas
OT[IENbLHBIE OIITHOKH B
BBIYMCIICHUSX U
HETOYHOCTH B
HUHTEpIpeTaIuu
pe3yJIbTaTOB.

I1o umeromuMcs TaHHBIM
YMEET CTPOUTH
JIOBEPUTEIIbHEE
WHTEPBAJIbI JJ1s1 HCKOMBIX
XapaKTEePUCTHK,
ONpENIENATh apaMeTpbl
YpaBHEHUS JTUHEUHOU
perpeccuu, JomycKas
HE3HAYUTEJIbHBIC OITUOKMU.

I1o numerommmces

JAaHHBIM YMECT CTPOUTH

JIOBEpUTEIIbHEE
WHTEPBAIBI [T
HCKOMBIX

XapaKTEepPUCTHK,

OIIPEAEIIATh NapaMEeTPhI
YPaBHEHHUs TUHEWHON
perpeccuu. [Tonydaer
BEPHBIE PE3YJIbTATHI U
yYMEET KOPPEKTHO UX

UHTEPIPETUPOBATD.
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Bnaneer

HaBBIKAMU COCTABIICHUSI U
pelieHus
muddepeHIaTbHBIX
ypaBuenwuii (H-6)

Bompocsr NeNe 1-13
3a4€Ty 3a  TpETUH
cemMecTp

3HaeT MOCTaHOBKY
3amauu Korn,
OTIpEICIICHUE TTOHSITHS
00I1Iero peneHus
nuddepeHIaIbHOTO
yYpaBHEHUS, 3aTPYIHSISACH
C OIICHKOW KOPPEKTHOCTH
MTOCTAHOBKH 33]1a4u.

3HaeT MOCTaHOBKY 3a/1a4u
Kommu, popmynupoBky
TEOPEMBI CYILIECTBOBaHUS
Y €IMHCTBEHHOCTH,
3aTPYAHSSACH B €€
MIPUMEHEHUH K
KOHKPETHBIM YPaBHEHUSIM.

3HaeT MOCTAHOBKY
3amauu Komwu, ymeer
OLICHUBATh €€
KOPPEKTHOCTH B
KOHKPETHBIX CIIy4asX.
PasbsicHsieT moHATUS
o011ero, Y4aCTHOTO U
0c000r0 penieHus.

Bnaz[eeT HaBbIKaMH
IIPpUMCHCHUA MCTOI0B
TCOPHUH BEPOATHOCTHU K

MPUKIATHBIM 3a1adam (H-
7).

Bompocsr NeNe 1, 9,
10, 22 x sKk3aMeHy 3a
YETBEPTHIA  CEMECT,

BBIIIOJIHEHUE
PI'P Ne 3.

[Tonnmaer npeaMer u
OCHOBHEIC 33J]a41
TEOPHH BEPOSATHOCTH U
MaTeMaTHIeCKOMN
CTaTUCTUKHU. MOKET
noa0upaTh aJeKBaTHbIC
MaTeMaTHYECKUE MOAESIU
K OIIMCAHUIO
npe1IaracMbIX
cutyauuii. Jlomyckaer
HETOYHOCTH,
3aTPYAHSIETCS C
000CHOBaHHEM.

[Tonnmaer npeaMer u
OCHOBHBIE€ 33/1a4l TEOPUH
BEPOSITHOCTH U
MaTeMaTHIEeCKOMN
craTucThky. OLieHUBaeT
KOPPEKTHOCTh
IPUMEHEHUS
MaTeMaTHYEeCKUX MOeIIeH
B KOHKPETHBIX CUTYAIIUSX,
HE BCEr/ia BEPHO
000CHOBBIBAs
YTBEPKJICHHUSI.

[Tonumaet peaMer 1
OCHOBHEIE 3a/1a4H
TEOPUHU BEPOSTHOCTH U
MaTeMaTHYECKOHN
CTATUCTHKHA. MOXKET
noAOUpaTh aeKBaTHBIC
MaTeMaTH4YECKUe
MOJICITH PeaTbHBIX
CUTYyaIlUi, KOPPEKTHO
000CHOBBIBasI CBOM
BEIOOD.

[lIxana onenuanus coorserctyer CTO CIIGI TU(TY):

€CJIU 10 TUCIUIUIMHE TPOMEXKYTOUHAS aTTeCcTalus IPOBOAUTCA B (hOpMe 3aueTa, TO PE3yNIbTaT OLICHUBAHUS — «3aUTEHOY, «HE 3a4TCHOY;

€CIM MO JUCHIMIUIMHE TPOMEXKYTOYHAsi aTTECTallMs MPOBOJAUTCA B ¢GopMe 3K3ameHa M (WIM) KypcoBOTo MpoekTta (paboThl), TO IIKajia
OlLICHUBaHUS — OaJIbHAS.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS JIS1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAlluH

3.1 Bonpocshl 115l OlleHKW 3HAHMA, YMEHMH U HABBIKOB, C()OPMHUPOBAHHBIX Y
cryaenta no komnerennusam OIIK-1

Bomnpoce! k 3a4éTy (mepBblii cemMecTp)

1. Marpuiisl. OcHOBHBIE MTOHATHUS. JIMHEITHBIE Onepaliy Ha/l MATPULIAMU.
2. Cnoxenue matpull. CBOMCTBa ONepally CIOKEHUS MAaTPHIL.

3. YMHOXkeHue MaTpuipl Ha yncio. CBOMCTBA ONepaliui YMHOXKEHHSI MATPULbI HA YHCJIO.
4. IlepeMHoxenune matpull. CBOKMCTBA IEPEMHOKEHUST MATPHUIIL.

5. KBagparnsie matpunpl. Onpenenurens Matpulpl. CBONCTBA ONPEAETUTEINS MATPULIBI.

6. O6patHas marpuna. OnpezaeneHue, CylecTBOBaHUE, €AUHCTBEHHOCTh. CrIocOObl HaX 0K IEHUS
00paTHON MaTpUIIBI.

7. Munopsl MaTpuilsl. bazucHbiii MUHOp MaTpullbl. PaHT MaTpuiib.

8. bazucHbIil MuHOp MaTpulbl. Teopema o 6a3MCHOM MUHOPE.
9. DnemeHTapHbIe TPEOOPA30BAHUS MATPHUIL. DKBUBATICHTHBIEC MATPHIIBL.

10. Cuctembl TMHEWHBIX aNredpandeckux ypaBHeHUH. OCHOBHBIE IOHATHS.

11. Teopema Kpamepa.

12. Teopema Kponekepa-Kanemmu. Cxema uccnenopanus CJIAY.

13. Muorowiensl. Teopema besy.

14. Muorowiensl. OcHOBHas TeopeMa anredpsl. Pa3iioxkeHre MHOrouseHa Ha JIMHEWHbIE
COMHOKUTEJIH.

15. Kanonnueckoe ypaBHeHue dutunca. ['eomerpuueckuii cmbici kodddumnuentor. @okaapHOE
CBOMCTBO.

16. Kanonnveckoe ypaBHeHHe TrHepOoItbl. ['eoMeTpudeckuii CMBICT KOO PHUIIMEHTOB.
DoKaIbHOE CBOMCTBO.

17. Kanonunueckoe ypaBHeHue napabosibl. ['eoMerpuueckuii cMbich Koapduienta. okaibHOe
CBOMCTBO.

18. [loHsATHE KOMIIEKCHOTO YHCIa.

19. AnreGpanueckast hopma KOMILIEKCHOTO uncia. M300paxkeHne Ha KOMITJIEKCHOU TIJIOCKOCTH.
20. KommuiekcHO-conpsibkeHHbIe uncia. M300paxeHne Ha KOMIUIEKCHON TIOCKOCTH.
21. Onepanuu ClI0KEHUS U YMHOKEHHSI KOMIUIEKCHBIX YHCeN B airedpandeckoit popme.
22. Onepanus JeleHus: KOMIJIEKCHBIX YHcen B anredpanyeckoit popme.
23. Tpuronomerpuueckast popma KOMILIEKCHOTO uncia. M300paxeHne Ha KOMIUIEKCHON
IJIOCKOCTH.
24. CBs3b MKy alredpanyecko U TPUrOHOMETPUUYECKON popMamMH KOMITJIEKCHOTO YHCIIa.
25. Onepanuy MepeMHOKEHHS U AeTICHUS KOMIUIEKCHBIX YHCe B TPUTOHOMETpUUYECKOr opme.
26. Onepanuu BO3BEJCHHS B CTENIEHb M U3BJIEUEHUSI KOPHS CTENEHH N U3 KOMIUIEKCHOTO YHCIia B
TPUTOHOMETPHUUECKOU (hopMme.
27. Iloka3zaTenbHas opMa KOMIUIEKCHOTO 4yKciia. CBA3b C TPUTOHOMETPUUECKOM U
anreOpanyeckoit hopmMamu.
28. [lokazaTenpHas hopmMa KOMIUIEKCHOTO urciia. Dopmyrna Disepa.
29. JInnelinoe npocTpaHcTBO. TeopeMbl O TMHEWHON 3aBUCUMOCTH BEKTOPOB.
30. OnpeneneHus: TMHEWHOW 3aBUCUMOCTH U JIMHEWMHON HE3aBUCHUMOCTH BEKTOPOB.
31. Bekropsl. JInHelHbIE ONIEpaliuy HaJ BEKTOPAaMHU U UX CBOWCTBA.
32. basuc B mpoctpancTse. JlekapToB 6a3uc. JlekapToBa cucrema KOOpAUHAT.
33. IIpoekius BEKTOpa Ha OChb. | '€OMETpUUECKHIT CMBICII KOOPAMHAT BEKTOPOB.
34. ['eomeTpuyeCKUi CMBICIT JTMHEUHOW 3aBUCUMOCTH JIBYX BEKTOPOB M TPEX BEKTOPOB.
JInHeHas 3aBUCUMOCTD YETBIPEX BEKTOPOB.
35. CxansipHoe npousBeieHre BeKTopoB. OnpeaeneHue, CBOMCTBRA.
36. Briunciienue yria Mexay BEKTOpaMU € IIOMOILBIO CKaJIIPHOTO NPOU3BeAeHUA. Bpruncienue
JUTMHBI BEKTOpa B AekapToBoM Oazuce. OpT BeKTOpa.
37. BelunclieHnE CKaISIPHOTO MPOU3BEIEHUS BEKTOPOB, 3a/1aHHBIX KOOPAMHATAMH.



38. BekTopHoe npousBeaeHne BeKTopoB. OnpeiereHue, CBOMCTBRa.

39. BekTopHOe Npou3BeACHNE BEKTOPOB, 3aJaHHBIX KOOPINHATAMH.

40. CmenranHoe npou3BeieHne BeKTOpoB. OrpesiesieHne, CBOMCTBA.

41. CMemnianHO€ IPOU3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPAUHATAMH.

42. 'eoMeTpUYECKUI1 CMBICII CMELIAHHOI'O ITPOU3BEICHUS.

43. YcnoBue OpTOroHaJbHOCTH JIByX BEKTOPOB. KoJummHeapHbIe BEKTOPHI. Y CIIOBUE
KOJUIMHEAPHOCTH ABYX BEKTOPOB. KOMIIIIaHapHBIE BEKTOPHI. Y CIOBUE KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Bonpocs! k 3k3aMeHy (BTOpOii cemecTp)

1. OKpecTHOCTh TOYKHU Ha YnuciioBoi npsimoid. [Ipenen Gpynkiuu B Touke. [Ipenen B
0OECKOHEYHO y/aJeHHON Touke. ['eomeTpuyeckas HHTEpIIpeTaLus mpeaena.

2. OpnHocTopoHHHME peaensl. Teopema o CylecTBOBaHUM Ipejieia GYyHKINU B TOUKE.

3. [Tpenen pynkuuu B Touke. Teopema 0 €IMHCTBEHHOCTH Ipeiea.

4. Yucnosas nocnenoBaTenbHocTh. [Ipenen uncnoBoil nocnenoBareabHocTH. Teopema o
CYIIIECTBOBAHUH IPEJIeSIa MOHOTOHHOW OIPAaHUYEHHOM MOCIeN0BaTeIbHOCTH. Huco e.
2-11 «3ameyaTeNbHbIN» Mpeell.

5. [Tpenen ¢pynkuuu B Touke. Teopembl 0 COXpaHEeHHH 3HaKa (YHKIIUU U O MIEPEX0JIe K
npezeny B HepaBeHCTBAX.

6. beckoneyHo maibie GyHKIMU B TOUYKE. TeopeMbl 0 OECKOHEYHO MaJIbIX.

7. CpaBHeHUe 0€CKOHEYHO MaJlblX. DKBUBAJIEHTHbIE OECKOHEUHO MaJlble.

8. Teopema o cBsi3u QYHKIUH, UMEIOIICH KOHEYHBIN Mpeiel ¢ 06CKOHESYHO MaJIOH.
TeopeMmsl 00 apupMeTHUECKUX ONEpaLUsAX HaJ IIpeaesiaMu.

9. Teopema o cxxaroil mepeMeHHOU. 1-ii «3amMeuaTesIbHbBIIN Ipeen.

10. HenpepbiBHOCTh pyHKIIMM B Touke. Toukn paspsiBa. Kiaccuduxanus Touek pazpbisa.

11. HenpeppiBHOCTD (hyHKIIMU B TOUKE U Ha oTpe3ke. Teopembl Komm (6e3 q0k-Ba).
Teopemsl Beliepmrpacca (6e3 10k-Ba).

12. [TpousBonHas GpyHKIUA B Touke. [ eoMeTpuyeckas 1 MeXxaHHUeCcKasi MHTepIIpeTaIusl.
YpaBHEHHE KacaTeIbHOM.

13. Huddepenuupyemsbie pynkunn. Heodbxoaumoe 1 J0CTaTOUHOE YCIOBUS
T hepeHIIMPYEMOCTH.

14. [TpousBonHas GpyHkiuu B Touke. Juddepennupyemsie pynkuuu. HenpeprlBHOCT
muddepeHpyeMol QyHKIUH.

15. [TpousBonHas GpyHkiuu B Touke. [IpaBuiia nuddepeHunpoBaHus CyMMbI, TPOU3BEICHUS
¥ YaCTHOTO.

16. [TpousBonHas GpyHkiuu B Touke. [IpaBuna nuddepeHuupoBanmst CI10XHON U 0OpaTHON
GyHKIHIH.

17. [TpousBoHbIe U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.

18. Teopema @epma.

19. Teopema Poms.

20. Teopema Jlarpanxa.

21. Teopema Komu.

22. [TpaBumno Jlonuramns (popmynuporka).

23. OKcTpeMyMbl QYHKIMHU OAHOM nepeMeHHol. HeoOxoaumoe ycrnoBue sKCTpeMyMma.

24, OkcTpeMyMbl QYHKIIMN OAHON iepeMeHHOoM. JlocTaToOuHbIe yCIOBHS SKCTpEMyMa.

25. Hanpasnenue Beimykiioctu rpaduka GyHkiun. JloctarouHoe yCiI0BUE BHITYKIOCTH
rpaduka QyHKIIUH.

26. Touku nepernda. Heobxoaumoe ycnosue cymiectBoBanus neperuda. loctarounoe
yCIIOBHE CYLIECTBOBaHMs neperuoa.

27. [Tonsitue o muorouwiene Teinopa. @opmyna Teitnopa anst GyHKIMU OAHON TepeMeHHON
(6e3 nokaszarenbcra). @opmyna Maknopena s GyHkuuii €, sin X, CoS X .

28. [TepBooOpasHas 1 HeONpeACICHHBIM HHTErpall. X cBoiicTRa.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44,

45.
46.

47.

48.
49.
50.
51.
52.

[TepBooOpazHas 1 HeonpeIeNeHHbIH HHTErpal. MeTo bl BEIUMCIICHUS HEOTIPEIETICHHBIX
MHTErPAJIOB: MHTETPUPOBAHUE 10 YACTAM U 3aMEHA IEPEMEHHOM.
JpobHo-pannonanbHas GyHKIUsS. THUITEI MPOCTEUITNX anredpandecKux aQpodeit u nux
WHTErPUPOBAHUE.

WnterpanbHag cymma Pumana. Onpenenennsiil nuarerpai Pumana. Materpupyemslie
byukun. ['eomerpuueckas HHTEPIIPETALMSI ONPEICIIEHHOTO HHTErpasa.
Ornpenenennbiii naTerpain Pumana. CBoiicTBa onpeeneHHoro uHTerpaia. Teopema o
CpEeIHEM.

OmnpeneneHHbI HHTETPAJl C IEPEMEHHBIM BEPXHUM TIpeesioM. TeopeMa o ero
npou3BoHOM. CyIIeCTBOBaHHE ITEPBOOOPA3HON HENIPEPHIBHON (DYHKITHH.
OmnpeneneHHbI HHTErpaj ¢ IEPEMEHHBIM BEpXHUM npezenom. @opmyina HerotoHa-
JleliOHMLIA.

Omnpenenennbiii uHTErpai Pumana. MeTo bl BBIYMCICHUS: MHTETPUPOBAHUE 110 YACTAM
Y 3aM€Ha IePEMEHHOM.

+00
X
[TonsiTie 0 HECOOCTBEHHBIX MHTETpanax [-ro poxa. MaTerpansr Buma I—p ;a,p>0.
a

[Tonsitue o HecoOcTBeHHBIX HHTErpanax II-ro poxa. MaTerpanst Buna

5 dx

_[—; a,p>0.

a (X o a)P

KpuBble Ha muiockocTH U B mpocTpancTBe. CripsimiisieMas KpuBasi, JUIMHA YT KpUBOH
(BbIBOA (hOpMYJIBI AJIs SIBHO 3a7jaHHON KpuBoi). Juddepenman mivHel 1yru.
Boruncnenue miomazei miockux (Guryp B 1€KapTOBBIX U MOJIIPHBIX KOOPAUHATAX.
Beruucnenre 00eMOB Tel MO IUIONAAIM HONEPEYHbIX CeUeHUH 1 00bEMOB Tel
BpallleHUs.

@OyHKIMY 1BYX NepeMeHHbIX. [lepenen u HenpepbIBHOCTh. YacTHBIE TPOU3BOIHBIE, UX
reoMeTpuuecKas HHTEpIpeTalysl.

Juddepenunpyembie GyHKINU ABYX nepeMeHHbIX. [lonnblii quddepennnan.
Heob6xoaumoe ycnosue auddepenuupyemoctu. JloctatouHoe ycioBue

T pepeHIpyeMOCTH.

Juddepenumpyemble QyHKIMH IBYX NepeMeHHbIX. luddepeHrpoBanne cioxHoN
byHKINN.

YacTtHble Tpon3BOgHBIE U AU(PepeHIIHATBI BBICIINX MOPSAIKOB (DYHKIINH ABYX
nepeMeHHbIX. Teopema o nepectaHoBKe Mopsiaka TuddepeHpoBaHus
(bopmynmpoBKa).

®opmyna Telnopa 1 GyHKINU ABYX NEPEMEHHBIX.

OkcTpeMyMbl QYHKIUU IBYX IepeMeHHbIX. HeoOxoaumoe yciioBue cyIiecTBOBaHUS
IKCTpPEMYyMa.

OkcTpeMyMbl QYHKIMH IBYX NTEpEMEHHbIX. Jl0CTaTOYHOE yCIOBHE CYIIECTBOBAHUS
KCTpeMyMa ((HopMyITUPOBKA).

Huddepenumponanre GpyHKINHN, 3aJaHHON HESIBHO.

Omnpenenenue JBOMHOIO UHTETpaa.

Brrunciienre ABOMHOTO MHTErpalia B ICKAPTOBOM CUCTEME KOOPUHAT.
Brruncnenue 1BOMHOT0O HHTETpasia B MOJIIPHOM CUCTEME KOOPIUHAT.

[IpunoxxeHus IBOMHOTO MHTETpaa.

Bomnpocsl k 3a4éTy (TpeTHii cemecTp)

1. Omnpenenenue auQQepeHINaTBLHOIO YypaBHEHUS, €ro MOopsiaka, pemieHus. Ilpumepsr

COCTaBJICHHS M penieHus TudPepeHIaTbHBIX YPaBHEHUMN.
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10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

['eomerpuueckoe (KauecTBEHHOE) HccienoBaHue u(QepeHIHaIbHbIX YpaBHEHHH 1-To
nopsaka. OOmiee, 4YacTHOE pelIeHHs, HMX TE€OMETPUUYECKUIl CMBbICI. YpaBHEHUS C
pa3aeNAIoIUMUCS IEPEMEHHBIMHU.

Huddepennmanbupie ypaBHeHus 1-ro nopsnaka. 3agada Komm. Teopema o cyiiecTBOBaHUM U
€AMHCTBEHHOCTH pemieHus 3anaun Komm. OO0miee U 4acCTHOE PElIeHHs], UX T€OMETPUUYECKUI
cmbici. Ocoboe pemienue. Pemenne onnopoanoro nuddepeHnuanibHOro ypaBHeHUs 1-ro
nopsiaKa.

Jlunetinbie muddepeHmanbHbie ypaBHEHU 1-TO opsiKa.

Onpenenenne nuddepennmanbaoro ypaBaenus. [lopsinok nuddepeHmaibHOro ypaBHEHUS.
Pemenue muddepeHnmranbHpIX ypaBHEHUH B MOJTHBIX AuddepeHianax.

Juddepennmanpaple ypaBHEHHs] BBICIIUX MOpsSAKOB. 3amaya Komm, ee reomerpuieckoe
UCTOJIKOBAaHUE JJI1 YpaBHEHUH 2-ro mopsaka. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTH
pemenwust 3anaun Komm. MeToa noHmkeHus nopsiaka qudGepeHnaaIbHoro ypaBHEHuUSI.

Huddepenunansupie ypaBHEHHsS BBICIIMX MOpAAkoB. 3amaya Komm. OOmee u yacTHoe
peumienus. Jluneiinple HeogHOponaHble ypaBHeHHs N-ro mnopsnaka. CTpykTypa oOIiero
pelieHusl.

JInnelinble g epeHIanbHbIe ypaBHEHUS n-ro HopsaKa. JInnenHbIn
nuddepeHanbHbIN onepaTop U ero cBoiicTBa. CBOWCTBA pelIeHUH TMHEHHBIX OHOPOIHBIX
Qg QepeHInaIbHbIX YPaBHEHUH.

JluHeiHO HEe3aBUCHMBbIE pELIEHHUs JIMHEHHOro OJHOPOAHOro  aud¢epeHIualIbHOro
ypaBHeHHMs n-ro mnopsiaka. Ompenenutens Bponckoro. Heobxomumoe M AocTaTouHOE
yCIIOBUE JUHEMHON  HE3aBUCHUMOCTM  PEIIEHUWH  JMHEMHOrO  OAHOPOJHOTO
¢ depeHINaTbHOTO YPaBHEHHUS.

OynnameHTanbHass cuctema pemeHuil. CTpykTypa oOmiero pemieHus JHMHEHHOro
oJTHOpoAHOro nuddepeHansHoro ypapaenus N -ro nopsaka.

Heoanopoansle nnHeiiHble ypaBHeHUs N -TO MOpsijKa, CTpYKTypa obuiero peuieHus. Metoa
BapHalllK MPOU3BOJIbHBIX TOCTOSHHBIX.

Jluneitnble onHOpoAHbIE AU(GEepeHlInaIbHble YpaBHEHUS N -TO MOpsAIKa C MOCTOSHHBIMU
koa¢pdunreHTamu. XapakTepucTuueckoe ypaBHeHHe. llocTpoeHue QyHaamMeHTaIbHOM
CHUCTEMBI PELICHU.

Jlunelinple HeoAHOpoAHBIE AUpdepeHnnanbHble ypaBHEeHHs N -ro mnopsaka. CTpykrypa
obmero pemenus. HeomHoponnele nuHeiHble nuddepeHanbable  ypaBHeHuss N -To
MOpsAJKAa C TMOCTOSHHBIMH KO3(h(dUIMEeHTaMH U CHelHaJbHOM mpaBod YacThio. Mertoa
HEOIpeIeIEHHBIX KO PHUIIMEHTOB.

Yucnossie psaasl. Cxogumocts pspa. Cymma psna. Kpurepnit Komm nis 4ncinoBsIX psaoB.
Heobxoaumoe ycnoBue cxoaumoctd. OcrtaTok cxoxsmerocs psipa. OOmue cBoiicTBa
CXOJIAIIUXCS PSIIOB.

WNuTterpanbublil mpusHak cxoaumoctu Komu. O6001eHHbI TapMOHUYECKUH PsiI.
Psanel ¢ nonoxxurenbHbIMU uieHamu. [Ipu3Haku cpaBHEHHUS.

CXOI[I/IMOCTB pdaa, Cymma psaja, OCTATOK CXOIAMICrocsa pszaa. PﬂI[BI C MOJOXKUTCIbHBIMU
yineHamu. [Ipusnak /lanambepa.

3nakouepenyromuecs psabl. [Ipusnak JleitOnuma.

Paner ¢ wiemamMu mro0Ooro 3Haka. AOcomrorHas cxoauMocTh. CBolicTBa aOCOIIFOTHO
CXOIAIINXCA pH,Z[OB.
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20.

21.

22.
23.
24.

25.

26.

27.

28.

29.

Hw

O No O

10.

11.
12.
13.
14.
15.

16.

17.

OyHknuoHanbHble  psabl.  Cxomumocth B Touke. OOmacte cxomumoctu. Cymma
(dbyHKIMOHATBEHOTO psina. PaBHOMepHas cxoaumocTbh. [Ipu3Hak paBHOMEPHOW CXOJUMOCTH
Beiiepmrpacca.

PaBHOMepHas cXO0AMMOCTh (YHKIMOHAIBHOTO psAAa. TeopeMbl O HENpEepHIBHOCTH CYMMBI
PaBHOMEPHO CXOJSIIECTOCS Psiia U O MOWICHHOM MHTETPUPOBAHUH M U (PEepeHITUpOBAHIH
(GyHKIMOHANBHBIX paoB. P Maknopena s Gynkum arctg X.

Crenennsie psiasl. Teopema Abens. Paguyc cxoauMocCTu.
Crenennbie psanbl. Panuyc cxogumoctu. CBOMCTBA CTENEHHBIX PSIOB.

Paznoxenne ¢yakmun B psaa. Psng Teiinopa. HeoOxomumoe W IOCTaTOYHOE YCIOBHS
pasnoxkumoct GpyHKiuu B s Teitnopa. Pax Maknopena mis gyakiuu IN(1+ X) .

Pasznoxenne ¢ynkiym B creneHHoi psan. EnuHcTBeHHOCTH pasnoxkeHus. Psasl Makinopena
s pyskmmit: cosX, (L+X)%.

JloctaTouHoe ycinoBue pasznokuMocTH (GyHkuuud B psia Teitnmopa. Psaasl Maxnopena s
GbyHKIMI: e*, sin x.

OproronanpHble  cucreMbl  (yHKIud. OO0oOmeHHsd psag  Dypee.  CxomumocThb
TPUTOHOMETPUYECKUX PsiioB Dyphe.

OproroHanbHbIE CHUCTEMbl TPUTOHOMETPUYECKUX (QYHKUUH. TpUroHOMETpUUYECKUE psbl
®dypbe s QyHKIUH, 3aJaHHBIX HA OTPE3Ke [— [ |] U TS IEPUOANIECKUX (PYHKITHH.

Tpuronomerpudeckue psaasl Pypbe A YETHBIX U HEYETHBIX (QyHKIUH. Pasnoxxkenue B psn
dypre 1o cuHycaMm 1 KocuHycaM QyHKIi, 3a1aHHbIX Ha otpeske [0,1].

Bonpocsl k 3k3aMeHy (4eTBEPTHIN ceMecTp)
[IpenMeT W OCHOBHBIE TIOHSTHUS TEOPUM BEPOSTHOCTEH (CiIydyalHBIM SKCIEPUMEHT,
IIPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOIOB, CllydaifHOe cOOBITHE).
Onepauun Haa ciaydalHbIME  coObiTusiMU. HecoBmecTHble coObiTud. JlocTOBEpHOE,
HEBO3MOXHOE, TPOTHUBOIOJIOKHOE COOBITHS.
CraTuctuyeckoe, KIacCu4eckoe U TeOMETPUUYECKOE ONIPEIETICHUE BEPOSITHOCTH.
AKCHOMBI TEOpUHU BEPOSTHOCTEH. BEposTHOCTH MPOTHUBOIIOIOKHOTO COOBITUS M Pa3HOCTH
coObrTuit. Teopema ciiokeHus BEpOSTHOCTEM.
YcnoBHas BeposTHOCTh. HezaBucumocTs coObiTuil. Teopema yMHOXKEHUS! BEpPOSITHOCTEH.
[Tonnas rpynmna coObrTuil. @opMyIbl OIHOM BeposiTHOCTH U baiieca.
Hesasucumsble ucneiranus. @opmyiia beprymim.
Cnyyaiinble BennurHbl. OyHKIMS pacnpefeneHus U e€ cBoicTBa. BeposTHOCTh momagaHus
CIIy4allHOM BEJIMYMHBI B UHTEPBAIL.
JluckpeTtHas ciydaiiHas BenuuuHa. Psn pacnpeneneHuss ¥ QYHKIUS pacupeleeHUs
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.
HenpepriBHast ciyuaitHas BenuuuHa. [IOTHOCTE BEpOSTHOCTH M (DYHKIUS pacmpe/eleHUs
HENPEPBIBHOW CIIy4allHOM BEJIMYUHBI.
MareMaTtnueckoe 0’)KMIaHUE CIIy9allHOW BEJIMYUHBI U €T0 CBOWCTBA.
Jucnepcus citydaiiHOM BETMYMHBI U €€ cBOMCTBA. CpeTHEKBAAPATUYHOE OTKIOHEHHE.
buHOMMaNIBHBIN 3aKO0H pacIpeaesIeHNs], MATEMAaTHYECKOE 0KUAAHUE U TUCIIEPCHUS.
3axoH pacnpeznenenus [lyaccona, MaTeMaTH4eCKOe OKUAHUE U JUCTIEPCUSI.
PaBHOMEpHBII 3aKOH pacnpeneneHus], IIOTHOCTb BEPOSITHOCTH, (DYHKLUS pacHpenciIeHHUs,
MaTeMaTUYECKOE 0KUIAHUE U TUCIICPCUSL.
IToka3aTenbHBIN 3aKOH paclpesieNeHus], INIOTHOCTh BEPOSTHOCTH, (PYHKIUS paclpeieeHus,
MaTeMaTUYECKOE 0KUIAHUE U TUCIICPCUSL.
HopmanpHblil 3aKOH pacrnpeneneHus, MIOTHOCTh BEPOATHOCTH, (QYHKLHUS pacHpeneieHHMs,
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18.

19.

20.

21.
22.

23.

24,

25.

26.

217.

MaTeMaTUYeCKOe 0KUIAHUE U IUCTIEPCHSL.
Cucrempl ciay4yailHbIX BenUYMH. DYHKIMS pacHpelesieHHus CUCTEMbl ABYX CIydalHBIX
BEJIMYUH U €€ CBOMCTBA.

JIBymepHasi AMCKpETHas U HEMpepbIBHAS CiIydailHas BelWYMHA (MaTpHIla pacHpeesieHuUs,
JByMEpHas INIOTHOCTb BEPOSTHOCTH).

UucnoBble XapaKTEPUCTHUKU CHUCTEMbl CIy4alHBIX BETHMYMH (KOBapHalus ¥ KO3(pUIUEHT
KOPPEJISALIHH).

[IpenenbHBIC TEOPEMBI TEOPUH BepOsTHOCTEH (Teopembl UeObieBa, bepuyinnu u JIssmyHoBa).
[IpeameT U OCHOBHBIC MOHITHS MaTEMAaTUYECKON CTAaTUCTUKU (T€HEepaibHasi COBOKYITHOCTh U
BBIOOpKA 3HAYCHUH CITy4allHON BEJIMYMHBI, BLIOOPOYHBIN METO).

OOmme TpeOOBaHMA K CTAaTUCTHYECKUM OLEHKaM (HECMEMIEHHOCTh, Y(PQPEKTHBHOCTh H
COCTOSITENIbHOCTD). O1ieHNBaHUe PYHKINUU paclpeaeeHusI.

OneHkr MaTEMaTUYECKOT0 OKUAAHUS U AUCIIEPCUH CITy4yallHOM BEJTUUYMHBI.

JloBepuTeNbHbIII MHTEpBal M JOBEpHUTENbHAs BepoATHOCTh. OOmmias cxemMa MOCTPOCHUS
JIOBEPUTEIILHOIO UHTepBajia. JloBepuTenbHbIE MHTEPBAIbl AJIs IApaMETPOB HOPMAaJIbHOTO
3aKOHA pacrpeaeneHusl.

[TpoBepka cratucTuueckux runore3 (ommoku 1 1 2 poaa, ypoBeHb 3HAYMMOCTH U MOIITHOCTb
cTaTUCTUYeCKOro kpurepus). O0mas cxema MpoBEPKU CTATHCTUYECKUX rumnores. Kpurtepuit
[Inpcona.

3anmaua perpeccun. MeTo 1 HAMMEHbBIINX KBAAPATOB.

K 3aueram u 3x3amMeHaM AOIIYCKAKOTCA CTYACHTHI, BBIIIOJIHUBIIINEC BCC (I)OprI TCKYLICTO

koHTpoJsA. [lpu cmade 3adera wiM 3K3aMEHa, CTYIECHT NOJYy4YaeT JBa BOMNPOCA M3 IEPEUHS,
MPUBEICHHOTO BBIIIE M MPAKTUYECKOE 3a/laHHe aHAIOTMYHOE 3a/IaHUsSM KOHTPOJIBHBIX padoT,
NPUBEIEHHBIM HUXKE.

BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MuH.
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3.2 CocTaB KOHTPOJIbHBIX PadoT

TunoBbie BAPHAHTLI KOHTPOJbLHOH padoThI Ne 1 (mepBblii ceMecTp)

BAPUAHT 1
-2 0 T -1
1. A= . Haiitu: 2A° A—44~.
3 1
Xy —3X, +4X3 =5
2. HccnenoBarh U pelIuTh CUCTEMY YpaBHEHUM 2X1 + Xy — 3X3 =1
X; +4X, —TX3 =—4
1 2 -3 7 7 1
3. Haitru BA™ e A=[0 2 -2|,B=/-6 -4 -6
31 5 9 3 15
BAPUAHT 2
1 -1 -1 T
1. A= Haiitu: 2ZA" — A A
0 2
2X1 — Xy + X3 =3
2. MccrnenoBath M PELIAT CUCTEMY ypaBHeHHH  X; + 2X, + 2X3 =4.
X; —3Xy, — X3 =-1
2 -3 0 -5 5 -4
3. Haitm BA™ ,cem A=| 1 -1 2|, B=|-4 5 -1]|
-3 4 1 -9 12 3
TunoBble BAPHAHTBI KOHTPOJILHO# pPadoThl Ne 2 (mepBblii ceMecTp)
BAPUAHT 1 BAPUAHT 2
1. lim (n—+/n? +2n) 1. fim n(/n? +n-+n?-n)
n—o0 n—0
o x2-3x+2 X2 —2x+1
2. lim — 5 2. im ———
X=LX” +2X° —x-2 X=LX” +x°—x-1
: tg 5x J —
3. lim 2g— 3, lim M2 2-42
x—0 x° +10x x—>0  Sin 2X
. im In(1+ xsin 2x) . im 1—cos4x
x>0 1-Cc0s2X x—0 X
e’ -1
5. fim 9% e iy SINAX
X—=2 X —2 - ol X —1
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BAPUAHT 3

BAPUAHT 4

. (2+n)° . im (2~ n)? - (2+n)?
 noo(n=1)2-(n+1)° e (24n)2—(1-n)?
X% —4x+3 . X’ +x-6
2. im ——— 2. im ——
x—>3  x3_27 x—2 2x2 — X —6
. arcsin2x sin 2x
3. Im —— 3. m-——
x—>0+/x+1 -1 x—0 tg(7 (X + 3))
. In(1-sin3x . In(1—arcsin2x
4. I|m——(—6————2 4. lim ( ™ )
x>0  @%% _1 x—0 e -1
. SIn3x . Inx-=In2
5. lim 5. im ———
x—7z 195X x—>2 2X _ 4
TunoBbie BApUAHTHLI KOHTPOJILHONH padoThl N 3 (mepBbIil ceMecTp)
BAPUAHT 1
-3 my2
3 sin”(3x“ +5
1. y =5* tgVx ( ),Hal‘/'ITI/I Y'-?
VX + cos? X
2. y= th4x’ Haiitn Y’ - ?
3. y=co0S’5X, naiiru dy-?
3X+5
4. y= , Haiitn y" - ?
2X—3
X =Intgt d
5. 3.7 HalTH —y -?
y =cos°t dx
6. z = arctg? ﬂ +2y? . Haittn @ Q
y OX OX
7. z=x*Iny. Haitrn d? z.
BAPUAHT 2
. 3
4.40v2  SINT(2C0SX
1. y=3X a9x 4 ( ),HaﬁTH y'-?
VX% +1n x
2. y= X 53X aiiru y'-?
3. y=e " mnaiitu dy-?

4, y=X-In X, naiitu y"-?



X =~/1+12

5. t ,HaﬁTHd—-?
y= X
V1+t2
6. z=x-ég+2y3.Haﬁn1§£,QE.
OX  OX
Xx=t*,
7. u:tg(x2+y2+zz), y = Int, d_u:?
. dt
z=t1-3,
BAPUAHT 3
2
26in7x . COS%(2+/X
1. y:ZX sin7x +# Haiitu y'-?
X+1In“x
. 2
2. y:(smx)x Haiitu y'-?

3. y=t923x naiitu dy - ?

4. y = xe** naitru y"-?
x = tg(2e"
5. 9(2e’) HaUTH dy ?
y=In(2t +1) dx
1 0z oz
6. z =tg°(xy) + — . Haiitu —, —.
g () y® T X X
7. z = y*sinx. Haiitu d? z.
BAPUAHT 4
1. y:7x3cos(7x+5) +tg—2X Haittn ' - ?
X% +1
2. y =(cosx)* maiiru y'-?

3. y:t92 2X  waiitu dy- ?

4. y=sinxe* waiitu y"-?
x=In(1+1t?) ]
S. t Hafitn =Y - ?
= dx
1+1t2

6. z:x”ny+§.Hﬁhndz.
y



x=t*,
U = Ccos (x2+y2 +22), y =te',
z =Int,

hahal)
dt

THnoBbie BAPHMAHTLI KOHTPOJLHOH PadoThI Ne 4 (BTOpPOii cemecTp)

Bapuanr 1
'([ 2x+1
2X+3
2.
Ix3 +2x
3 e —
4 +sin X COS X
6
4. [(x+Dx+3 dx
-2

T
5. j(2x+3 sin 2x dx

0
6 T odx
' 'fx2+5x
1
Bapuanr 2
J- X dx
x2 +1
3X+4
2 J‘x3+xdx
3.
~[2+smx+cosx
" '?x+3
0\/x +4
T
5. IB 2xsm3xdx
0
—+00
6.
‘1[x + 3X

Bapuaur 3

cos X dx
sin x

=
AN [N

2x% +3x +1
x4 — x?

Isinsxdx

0

4, J'x-sx/x+1 dx

In2
I(Bx +2)e* dx
0

+00

dx

N
—

w

o

J' dx
(x+3)(x+1)

0
Bapuanr 4

x24/x3 +1 dx

5x+2

X2 +5x? +6x

dx

1.

O ey N

dx

N
—

w
—

5
4, I(x—l)-\/x+4dx
0
. X
5. —XJ)sin—=
I(l x)3|n2dx
0
+00
dx
> '[x2—3x
4

THunoBbie BAPHMAHTLI KOHTPOJLHOH PadoThI Ne 5 (BTOpOil cemecTp)

Bapuanr 1

1+ 3sin XCos X + cos?2 X



0 —x?
1. W3MeHUTh MOPSI0K HHTETPUPOBAHUS: jdx I f(x, y)dy.
1 y2oo

2. Bpruucnuth, nepeias K NOJNSPHBIM KOOPIHHATAM: ﬂ VX2 + yZdxdy,
D
meD:&2+y2£R{x2Qy20}

3. Bpruucnuth 00bEM Tena, OrpaHUUEHHOTO TTOBEPXHOCTSIMHU:

z=x*+y% x+y=4,x=0,y=0,2z=0.

Bapuanr 2
1 2-x?

1. W3MeHUTh MOPSAOK HHTETPUPOBAHUS: jdx I f(x,y)dy.
0 X

2. BbUuCINTD, IEpeiisa K MOJISIPHBIM KOOPIUHATAM: ﬂ xdxdy ,
D

meD:&2+y2£4x2Qy2—d.

3. Breramcnuth 00bEM TEIa, OTPAaHUYCHHOTO MIOBEPXHOCTIMU: Z = 2 —X, y2 = 2X,

Xx=2,2=0.

Bapuant 3
0 e

1. V3MeHUTh MOpSI0K HHTETPUPOBAHUS: jdx J. f(x,y)dy.
2

dxdy
¢ +y?)?

2. BpUUCIUTH, IEPEH IS K MOJIIPHBIM KOOPIUHATAM: ﬂ
D

lueD:ﬁ£x2+y2§4y20f

2

3. BounciauTs 006EM Tena, OrpaHUYEHHOTO MOBEPXHOCTAMH: Z =X, X+Yy =1, X=0,

y=0, z=0.

Bapuanr 4
1 2-x
1. V3MeHHUTDH MOPSAI0K HHTEIPUPOBAHMS: J.dX J. f(x,y)dy.
0 X3
2. BpruucnuTe, nepens K MoISpHBIM KOOPIUHATAM: J] arctg y dxdy,
X

D
meD:&2+y2£Lx£Qy2x}

. 2 2 2
3. Beruncauts 066EM TeNa, OrpaHUYEHHOTO MOBepXHOCTIMH: Z = X™ + Y°, Yy = X",

y=1 z=0.



THnoBbie BAPHAHTLI KOHTPOJLHOM PadoThLI Ne 6 (TpeTnii cemecTp)

BAPHUAHT 3
BAPUAHT 1 - . ,_2X2+y2—Xy
1.y —y=e"sinx : Xy
2

' y 2.
2. xy'=2yIn-=—, =e

y =y X2 Nx=1 (3x%y? + 2x + 3)dx + (2x3y +3y?)dy = 0
3 Y'(y-D-2(y)*=0 M=o

3 X:O

- X
4. 4y" +16Yy' +15y = 4e 2
y y y 3 Y+ Yy tg X = 1

5. y"+9y=cos*3x COSX
4. yn 4 yl _ X2
3x

5. y"'—6y' +9y= ©
X+1
BAPUAHT 2 BAPUAHT 4
Y
1. y +2=sinx, y(z) =1 1 . Y 2 ~1
X Y T Jly=o0
y

2. Xy'—y =xeX 2. XY

X=y

3 Zyyrr:1+(yr)2

4. y'-y=5* By =)

4, y"+2y' +5y=-2sin x

5. y'+4y=

cos? X 5. y' +9y=—
sin 3x
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THnoBbie BAPHAHTLI KOHTPOJLHOM PadoThI Ne 7 (TpeTnii ceMecTp)

BAPUAHT 1
HCCJ’IC,I[OBaTb Ha CXOIUMOCTD pPAJAbI:

©2n? +n+1

1. .
m3nd+n-1
% 1
2. -
n—n°+1Inn
& 1
3 2
n—2 nIn“n
O L
4. Z( )"
n? + 10
S. Haiitn nHTEpBAN CXOAMMOCTH psAlia
Z (x + 4)
-n!
BAPUAHT 2

HccnenoBaTh Ha CXOAUMOCTD psAAbI:

) i(n_ﬂj”z kS

n=1 n 2”
1
2. g
0 5”
3. —_—.
n=1 n!
sin n
4. Z -
n=1 n
5. Haittu naTepBan cxoauMocTu psaa

i (_1) n+1 ﬁ
n=1 n

BAPUAHT 3
HCCJ’ICI[OB&TL Ha CXOAUMOCTb pH,I[in
i 6n2
1. > .
© 1
2. Z —.
n=1 h4
2
“In“n
3. > .
n=2 n
1
4. (-p"*
Z 2n +3
5. Haiitn maTEpBan CXOAUMOCTH psAa
i n(x+1)"
n=1 4 n
BAPUAHT 4

HccenenoBars Ha CXOAUMOCTD PSAJIBL:

1. i(\/n2+2n+4—\/n2+n+3)-

n=1
< nl
2. _
2"
& 1
3 > arcsin” =,
n=2 n
X 1
4. 2D —.
o Inn
5. HaiiTn uHTEpBaAII CXOOAMMOCTH psAia
0 2n-1
Z (_1)n—l (X _3) "
n=1 n 16n
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TunoBbie BADHAHTLI KOHTPOJLHOM PadoThI Ne 8 (4eTBEPTHIIi ceMecTp)

Bapmuanr 1

1. 13 xonosel B 36 KapT Haynavdy U3BJICKAIOT TPU KapThl. HailTu BeposSTHOCTH TOTO, UTO OyIeT
BBIHYT OJIUH TY3.

2. JIBa cTpeinka, 111 KOTOPbIX BEPOSATHOCTH ITPOMAaxa B MUILIEHb PaBHbI COOTBETCTBEHHO 0.1 n
0.2, mpou3BOAAT 1O OAHOMY BBICTpey. OnpeneuTh BEPOSITHOCT XOTSI ObI OHOTO TIOMAaHuUs B
MHILEHb.

3. UmeroTcs aBe maptuu uzaeauii mo 15 u 20 mtyk, npuuéM B KaXKJ10M MApTUH J1BA U3IEIIUS -
OpaxoBanHble. M31enue, B3aTOE Hay1ayy U3 IEPBOM MapTUH, IEPEIIOKEHO BO BTOPYIO, MOCIE
4ero BEIOMpAeTCs Hayaady u3jaeiie u3 BTopoil maptun. OnpeaeuTh BEPOITHOCTh U3BJICUCHUS
OpaKOBaHHOTO U3JIEIUS U3 BTOPOU MApTHUH.

4. OnpenenuTh BEPOSTHOCTb TOTO, YTO HOMEP MEPBOI BCTPETUBLIEHCSI aBTOMAIIIMHBI HE
COJEPKUT LUPPHI LIECTb.

Bapuanr 2

1. B konone 36 xapt yetbipéx macteid. [locne u3BnedeHus u BO3BpalleHus: OJTHOM KapThl KOJI01a
NEePEMELINBACTCS U CHOBA U3BJIEKaeTCs 0JjHa KapTa. OnpenesnnTb BEpOITHOCTh TOT0, UTO 00€
KapThl OJIHOM MacTH.

2. Ilo camonéry npou3BOAAT TPU OJMHOYHBIX BBICTpeNa. BeposTHOCTh nonafanus npu NepBoM
BbIcTpene paBHa 0.4, mpu BTropoM - 0.5, ipu TpetbeM - 0.7. Iy nopaxeHus: camonéra
HE00X0/IMMO He MeHee BYX nonajanuil. Haiitu BeposTHOCTh mopakeHus: caMoera.

3. JIBa crpenka A u B moouepéaHo cTpensioT B MULIEHb 70 IIEPBOTro MOMajaHus, HO He Ooiee
JIBYX pa3 KaxIblid. BeposTHOCTH monaganus npy oJHOM BeIcTperne st A pasaa 0,8, aus B — 0,6.
[TepBblii cTpenok onpenensercs skpeOuem: K11aeTcss MOHeTa U, €CIIM BbINaiaeT repod, TO NepBhIM
crpenser A, ecnu iudpa, o B.

B pesynbrare ctpenbObl BeMrpan crpenok B. KakoBa BeposiTHOCTh, UTO OH CTPEJIST TIEPBHIM?

4. TexHu4eckasi cCicTeMa COCTOMT U3 MATH y3JI0B. BeposaTHOCTE HapylieHUs pexuma padoThl
JUIst Kaxkoro y3ia paBHa 0,2. HaliTu BeposSTHOCTH BBIXOJa U3 CTPOSI 3TOW CUCTEMBI, €CIIU IS
ATOTO JIOJKEH HapyLIUThCS PEXUM pabOThl HE MEHEe UeM B TPEX y3iax.

TunoBoii BApMAHT KOHTPOJILHOI PAa00ThI Ne 9 (UeTBEPTHINi ceMecTp)

1. BeposTHOCTS MpoMaxa Mo MHUIIECHHU B KaKIOM U3 IByX HE3aBUCUMBIX BBICTpEIIOB paBHa 0.1.
[TocTpouTk psiz pacnpeeieHus CIIy9aitHOW BEIMUUHBI § - YUCIIa MOMaaHuN 110 MUIIICHH.

2. lan psig pacnpeesieHus JUCKPETHOM cllydyaifHOM BETUYHHBI &!

X; -1 0 2 3

B; 0.1 0.2 0.4 P4

Beruncuts P,, ME, DE. Tloctpouts rpaduk F(X).

3. HenpepsiBHAS cilydaiiHas BeIMYMHA 3a/1aHA TUIOTHOCTHIO BeposiTHOCTH f (X) criemyromiero
BUIOA

0,x=<0
=2, 0<cx<2
A)=|— UL A=
i
0,x>2 Haiite A, ME. DE, F(x). BepoatrocTts P(-1<£<1.5).

4. CnyuaifHble BeMUMHBI & U 1] HE3aBUCUMBIE C N3BECTHBIMU YMCIIOBBIMU XaPaKTEPUCTUKAMH.
ME=2, DE=0.2; Mn=3, Dn=0.4. Ciiyuaiinas Bennuuna 1=5¢-3n. Haiitu Mt u Dt.


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

3.3 Conepxxanmne pacuéTHo-rpadpuueckux pador

Coaep:xkanue PI'P Ne 1 (BTOpoii cemecTp)

Berauciuts miomank miockoi odmactu B JICK.

Boruucnuts miomaas miockoi odnactu B [ICK.

Brraucnuts gymHy n1yru miockoi kpusoit B [ICK.

Beluncnuts JIMHY 1yru INIOCKOW KPUBOW, 3aIaHHOM ITapaMETPUYECKHU.
Boruncnuth 00beM Tena BpalieHus..

oL PE

Coaep:xkauue PI'P No 2 (TpetHii cemecTp)

=

Paznoxuth QyHKIHIO B CTETICHHOM PSII.

2. Pa3znokeHueM MOJBIHTErpalbHONM (PYHKIMHU B CTENEHHOW PSJl BBIYMCIUTH MHTErpan C
YKa3aHHON TOYHOCTBIO.

3. Pasznoxute ¢ynknuio B psag Oypbe Ha 3agaHHOM oTpeske. [loctpouth rpaduk cymMMbl
psina Oypee.

4. Pa3noxuth 3aaHHYI0 (QYHKIHIO B pal mo cuHycam (kocuHycam). Iloctpouts rpaduk

CYMMBI psJa.

Conep:xkanue PI'P No 3 (ueTBEpPTLII ceMecTp)

I. I1o BrIOOpKE 3HAUEHUH ciyyaliHOW BETMYHUHBI 00bEMa N = 50 yucen:

1) npoBecTH rpyNNHUPOBKY AAHHBIX C YMCIIOM UHTEPBAJIOB, PABHBIM 6;

2) IOCTPOUTH THCTOIPAMMY;

3) HaliTH BEIOOPOUHYIO (PYHKIMIO pacrpeieleHus U IOCTPOUTH €€ IrpaduK;
4) HallTH TOYEUHBIE OLEHKH MAaTEMAaTUIECKOTO OXKHUIaHUS U JUCIIEPCUH;

5) Ha ocHOBaHMM KpuTepus cornacus [lupcona npoBepuThs TUIOTE3y O HOPMATILHOM
pacipeneeHud Te€HEPAIbHON COBOKYITHOCTH;

6) HallTH TOBEpUTENbHBIE HHTEPBAIBI IS MATEMATUYECKOTO OXKHUIAAHUS U
CPEIHEKBAIPaTUYECKOT0 OTKJIOHEHHUSI C JJOBEPUTENILHOM BeposTHOCTHIO 0,95.

II. ITo rpynnupoBaHHOM BEIOOPKE 3HAYEHHM cUCTEMBI cirydaiiHbIX BenuduH (X, Y) 00béMa
n =200 nmap uucen:

1) HaliTH ToueyHbIE OLIEHKH MaTeMaTudeckux oxkunanuit MX u MY, nucnepcuit DX u DY u

ko3 dunuenta koppensuu r(X,Y);

2) HaliTH BBIOOPOYHYIO (DYHKIHMIO JIMHEHHOM perpeccuu Y Ha X U IOCTPOUTD €€ rpaduk;

3) HAliTH OLIEHKH YCIIOBHBIX MaTeMaTHYECKUX OXuIaHuii M [Y|X = XZ] Ha OCHOBaHUU BHIOOPKU

Y TI0 YPaBHEHUIO BEIOOPOYHON (DYHKIIUU PErPECCUU U CPABHUTH MOJIYyYCHHbIE 3HAUCHHUS.

4. MeToan4yecknue MaTepvaJjibl IJisl oNpeaeeHUs] MPoUelyp OUEeHUBAHHMSI 3HAHMH,
YMEHHIl, HABbIKOB, XapaKTEePHU3YIOIIHX ITaNbl (POPMHUPOBAHUA KOMIIETCHIM .

[Ipomexxyrounass arrectauus MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2015. KC YKBU. ITopsimok mpoBeneHusI 3a4€TOB B 9K3aMEHOB.
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