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1. Hpeamer. Lenu u 3aqa4m IMCUUILUIMHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

MaremaTuka — 3TO HayKa O KOJMYECTBEHHBIX OTHOIIEHUSAX W IPOCTPAHCTBEHHBIX
¢dopmax. OHa MIUPOKO UCIONB3YETCS B €CTECTBEHHBIX HayKaX Kak Ui TOYHOH (HOpMyITHpPOBKU
UX COJIepXKaHUA, TaK U JUId MOJYyUYCHHs HOBBIX pe3yjbTaToB. MaTemaTuka — (yHIaMeHTaIbHAs
HayKa, MPeIoCTaBJsIomas oOIe CpeAcTBa JPYIMM HayKaM; TeM CaMbIM OHAa BBISBISIET HMX
CTPYKTYPHYIO B3aUMOCBSI3b U CIIOCOOCTBYET HAXOXKJCHUIO CaMbIX OOLIMX 3aKOHOB IPUPO/IBI.

Hpe}]MeTOM AUCHHUIIIMHBI SABJIAIOTCA OCHOBHBIC METOJAbI MAaTEMATHUKU.
I_Ie.]'lﬂMI/I JAUCHMIIIMHBI SABJIAIOTCA: (1)OpMI/IpOBaHI/Ie KOMILJICKCA 3HAHUM I10 MaTCMaTHuKeE,

IIPUBUTUE HABBIKOB HCIIOJb30BAHHS MAaTEMATUYECKHX METOJIOB B PELICHUU IMPAKTUYECKUX HU
NPUKIAIHBIX 33Jla4, pPa3BUTHEC HABBIKOB JIOTHYECKOTO ¥  aOCTPAKTHOTO  MBIIUICHUS;
dbopMmupoBaHre HEOOXOJAMMOrO YpPOBHS MaTEMaTHYECKON TMOATOTOBKH IS  H3YYCHUS
SKOHOMUYECKHUX JUCLUIUINH, B OCHOBE KOTOPBIX JIS)KUT MaTEMAaTUUECKUI anmnapar.

OCHOBHBIMHM 32/12a4aMH U3YYCHUS TUCIHILINHBI SBIISIOTCS:
— QopmupoBaHue y o0OydYarOLIMXCS MPEACTaBIEHUS 00 aOCTPAKTHBIX MOHATHIX
MaTeMaTHYECKOTO anmnapaTa U aHaTITHYECKIX METO/IaX PEeIICHHs TPUKIIQIHbIX 3a/ay;
— nosy4eHue GpyHaaMeHTaIbHbIX 3HaHUH U3 Pa3InYHbIX Pa3/esIOB BBICIIEH MaTEMaTHUKH;
— OBJAJEHHE MPAKTHYECKUMH [pHEMaMH ¥ HaBBIKAMH PEIICHHS THUIOBBIX
MaTeMaTHYeCKUX 3aJ]1ay;
— TpUOOpPETEHHE HABBIKOB CAMOCTOSITEILHOW pPAa0OTHI C JIUTEPATYypoOH M JIPYTHMHU
UH(POPMALMOHHBIMU UCTOYHUKAMHU I10 BBICIIEH MaTeMaTHKe;
— pa3BHUTHE JIOTUYECKOTO M a0CTPAKTHOTO MBILIUICHHS, YMEHHUSI CTPOTO H3JIaraTh CBOU
MBICIIH.
MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMBbl.
JucunninHa «MaremMaTHKa» OTHOCUTCS K AUCHUILTHHAM o0s3atenpHol yactu (51.0.08)
OCHOBOIl mpodeccuoHanbHOM 00pa30BaTEIbHON MPOTpPaMMBbI BbICIIEr0 0Opa3oBaHus (naee —
OIIOII BO) no nanpasnenuto noaroroBku 38.03.01 DxoHomuka.

OcHoBbIBaeTcsl Ha 06a3e 3HaHUM, MOJYYEHHBIX B paMKaX HIKOJIBHOTO Kypca MaTeMaTHKU
WJIN COOTBETCTBYIOIIUX AUCHUIUIUH CPeIHEro NMpodhecCHOHAIbHOro 00pa3oBaHusl.

HucuunnuHa uyurtaercs B 1 W 2 cemecTpe, MO3TOMY MpPEAIIECTBYET IUCHUIUIMHAM
«CraTtuctuka», «MeToJbl U MOIEIN B 3KOHOMHUKEY.



2. IlepevyeHb NJIaHMPYEMBbIX Pe3yJbTATOB 00y4eHHS MO AUCHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS
o0pa3oBaTeJbHON MPOrpaMMBblI

Koxapbl DopmMyIHPOBKA Nupukaropel nocTuxenns | Ilnanupyembie pe3y/ibTaThl
KOMIETEeHIH KOMIETEeHINH! KOMIETEeHIHU 00yueHmust
i
YK-1 Cnocoben YK-1.1. Ananusupyer 3HaTh: METO/IbI aHAJIH3A
OCYUICCTBJIATDH 3aaa4y, BbIACIIAA €C 3agaud, ec 0a30BELIE

MOUCK, KPUTUICCKUN
aHaJM3 ¥ CUHTE3
nHpopManuu,
MIPUMCHSITh
CHCTEMHBIH MOIX0T
JUTSL PEIICHUS
MOCTABJICHHBIX 3a/1a4

0a30BbIE COCTABIIAIONINE,
OCYILIECTBIISICT
JNIEKOMITO3UIIMIO 3a4a4n

COCTaBJIAIOIINC

yMeTh:. AHAIM3UPOBATh
3ajady, BeIIEIASA €e Oa30BbIe
COCTaBJISIOLINE, OCYLIECTBIISIET
TEKOMIIO3HIIMIO 3a0a4uu

HMETh HABBIKH. aHAJIN3a
3aJ1a4M, BEIACIAS ¢ 0a30BbIC
COCTAaBJIAIOIIHNE,
OCYIIECTBIISATH JIEKOMITO3HUITUIO
3aJa49n

YK-1.3. PaccmarpuBaer
BO3MOYKHbBIC BAPHUAHTBI
peIIeHUs 3a]a49H,
OILICHUBAs MX
JIOCTOMHCTBA H
HEJOCTaTKU

3HATH: BO3MOKHbIE BAPUAHTHI
[peILICHHSI 3a/1a4H, OLICHUBAS UX
TTOCTOMHCTBA U HEJAOCTATKH

YMETb: HCIIOJIb30BaTh
IBO3MOXHBIC BApHAHTbI
[PCHICHUA 3alauu, OUCHUBAA UX
JIOCTOMHCTBA U HCAOCTATKHU

HMeTh HABBIKM
MCIIOJIb30BaHUS BO3MOKHBIX
BapHaHTOB PEUICHUS 3a]1a4H,
OLICHMBAs UX JOCTOMHCTBA U
HEJIOCTATKH




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

OuyHo-3a04yHasA | 3aou4Hast
Ounas popma oOydeHHS dbopma dopma
oOyJeHus o0y4eHus
B T.4. 110 o BCETO
Buast padot ceMecTpam peero
BCETO o o B &
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OO6mas TpyA0EMKOCTh TUCIUTUIHHEI, 7/252 |3/108 | 4/144 |3/108| 4/144 | - -
3a4.e/1./4acoB, B TOM YHUCJIE:
KonrtaktHas paboTa, 4acoB: 84 36 48 22 30 - -
- IpaKTUYeCcKUe (CEMUHAPCKHE) 3aHATUS 38 18 20 12 16 3 3
- 1abopaTopHbIE PabOTHI - - - - - } }
CamocrosiTenpHas paboTa, 4acoB 141 72 69 86 114 - -
KoHTpos yacos 27 — 27 - -
Bun npoMexxyTouHOM aTTecTanuu 3a4yeT, |3a4eT [9K3aMeH| 3a4YeT [IK3aMEeH| - -
(3a4€T, 5K3aMEH) 9K3aMEeH
4. Conepxxanue TUCUMILTHHBI
4.1. Pa3iennbl JMCHUIIMHBI U BU/IbI 3AHATHH (TeMaTH4YeCKHUil MJ1aH).
No
Pasnen nucruninHel JI 113 JIP CPC
n/m
Ounas ¢popma o0yueHus
| cemecTp
Pasjnen 1. DjieMeHTHI BbICIIEH aJredpbl 4 4 16
1. [Tema 1. Matpuiisl qeiiCTBHUS Hal MaTPULIAMHU. 2
2. [Tema 2. OmpenenuTeny U UX BIUYUCICHHUE. 1 1 2
3 Tema 3. Cuctembl JIMHEHHBIX areOpandyeckux 2 9 6
" |ypaBHEHMI
4 Tema 4. UccaenoBanme CJIAY Ha COBMECTHOCTB. B B 4
" |OyngameHTanbHAs CHCTEMa PeleHHUH.
5. [Tema 5. KommiekcHbie uncia. — — 2
Pa3nes 2. BekTopHasi anredpa 2 2 6
6 Tema 6. OCHOBHBIE TIOHSITHS BEKTOPOB. [leiicTBrs 1 1 9
" |HaJ BEKTOpaMu.




Tema 7. CkansipHOE, BEKTOPHOE U CMEIIAHHOE

7. 1 1 2
MPOU3BEICHNE BEKTOPOB, UX MPHUIIOKEHUS.

8 Tewma 8. JIuneiitHoe N-MepHOE BEKTOPHOE B B 2

" [IpOCTPaHCTBO.
Pa3nen 3. AHaJMTHYeCKAs TeOMeTPHs Ha 4 4 10
MJI0CKOCTH

9. Tema 9. OcHOBHBIE 3a]a4 aHAIIUTUYECKONA 1 _ -
re€OMETPUH Ha IUIOCKOCTH.

10. | Tema 10. [IpsiMast TMHUS HA TTIOCKOCTH. 1 2

11. | Tewma 11. Jluuun BTOPOTO MOPSIKA. 2 2 4
Paznen 4. AHaaMTHYECKAS TeOMETPUSA B 2 2 10
NMPOCTPaHCTBE

12. | Tema 12. I110CKOCTb B IPOCTPAHCTBE. 1 1

13. | Tema 13. [Ipsimast B mpocTpaHCTBE. 1 1 4

14. |Tema 14. B3anmMHO€ pacrnonoxeHue npsMon 1 B B 9
IJIOCKOCTH B MIPOCTPAHCTBE
Pa3gen 5. BeBenenne B MaTeMaTHYECKHIT aHAJIN3. 2 2 8

15, |Tema 15. MuoxecTBa byHKIUH. - - 2

16. (Tema 16. Ilpenen dynkunn. OCHOBHBIE TEOPEMBI O ) ) 4
npejenax.

17, (Tema 17. HemnpepwiBHOCTD (hyHKITUH. - - 2
Pasnes 6. ludgdepennnanbHoe HCHUCICHAE 4 4 16
(pyHKIIMM OIHOI IepeMEeHHOM

18. | Tema 18. IIponssoanas GyHKIHH. 2 2 4
JndpdepenunpoBanne GQyHKIUM.

19. |Tema 19. Teopemnl 0 nuddepenunpyembix _ _ )

(YHKIHSAX.

20. |Tema 20. Muddepenuman pyukunu. [Ipapuio _ _ 4
Jlonurass.

21. Tema 21. MccnenoBanue GpyHKINNA C TOMOIIBIO 2 2 6
MIPOU3BOHOM.

Paznen 7. InddepennuanbHoe ucumncieHue _ _ 6
(YHKIMHU ABYX NepeMeHHbIX.
22 | Tema 22. ®ynkuuu 1ByX epeMeHHbIX. YacTHBIE _ _ 2
POU3BOIHBIE (DYHKIIMHU JIBYX EPEMEHHBIX.
Tema 23. DxcTpeMyM QyHKIMH JBYX NEPEMEHHBIX.

23. | HeoGX0OMMMBIE H JOCTATOUHBIC yCIOBUSA - - 4
CYILIECTBOBAHMSI SKCTPEMYMaA.
Bceero 3a | cemectp 18 18 72

Il cemecTp

Pa3Il€iJ1 8. I/IHTerpzlm,Hoe ucyuciaenne GyHKuuu 10 8 28
O/JHOIi NmepeMeHHOil

24 | Tema 24. Heonpenenenusii uarerpan. OCHOBHbIE 4 2 6

MCTOAbI MHTCTPHUPOBAHMS.




o5 | Tema 25. I/IHTeI‘pI/IpOBaHI/Iue paLvOHaIbHBIX 2 2 6
anredpandecKkux QyHKITUH.

26. | Tema 26. MuTerpuposanue TpUroHOMETPUIECKUX _ _ 4
Y MPPALMOHAIbHBIX (YHKLHUH.

27 | Tema 27. OnpeneneHnblii UHTErpa, €ro CBOMCTBA ) 2 6
U METO/1bl BEIUUCIICHHUSL.

28 | Tema 28. [Tpunoxxenust OIIPEEIIEHHOTO 2 2 4
UHTErpaa.

29. | Tema 29. HecoGeTBeHHbIe WHTErPaJIbI. - - 2
Pazgen 9. ludgdepenuuanbabie ypaBHeHUs 8 6 238
Tema 30. OcHOBHbIE MTOHATHUSA

30 QG epeHIaIbHbIX YpaBHEHUH. 2 1 4
Huddepenunanbuble YpaBHEHHUS IIEpBOTO
NOpSAJIKA C pa3IesIIOIIMMUCS [IEPEMEHHBIMHU.

Tema  31. OpHopoaHble ©W  JIMHEHHBIC

31l.  lnudpdepennmanburie YpaBHEHHUS IIEPBOTO 2 1 8
nopsiiKa. Y paBHeHUE bepHyIum.

Tema 32. JIuddepeHuuanbHble ypaBHEHUS

32. |Belicmmux mopsaakoB. JY BToporo mopsjixa, 2 - 4
JIOITyCKAaroIMe MMOHMKEHHSI TOPsIKa.

Tema 33. JIuneiinbie OJIHOPOJHbIE

33.  |nudpdepenumanbubie YpaBHEHHUS BTOPOT'O 2 2 4
MOpPS/IKA C TOCTOSHHBIMU KO3 (QUITCHTAMH.

Tema 34. JIuneliHble HEOAHOPOHBIE

34. | nuddepennuanbHble ypaBHEHHS BTOPOTO - 2 8
MOPSAJKA C TOCTOSIHHBIMU KO3(PPUITEHTaMHU.

Paznen 10. Teopus BeposiTHOCTEI 10 6 26

35 | Tema 35. OCHOBHBIE NTOHATUS TEOPUU 2 2 4
BeposATHOCTEeH. CiryyaiiHble COOBITHSL.

36. | Tema 36. TGOPGMLI CJIOKEHHS] U1 YMHOKEHUS ) 2 4
BEPOSTHOCTEM.

37. [Tema 37. IloBTOpHBIEC HE3aBUCUMBIC UCTIHITAHUS. 2 - 6

38. | Tema 38. JuckpetHas ciayyaiiHas BeTMYHHA. 2 2 6

39. | Tema 39. HenpepeiBHas citydaliHas BEIMYMHA. 2 - 6
Pasnea 11. OcHOBBI MaTeMaTHYeCKOM _ _ 14
CTATUCTHKHU

40 | Tema 40. OcHOBHBIE MTOHATHS MaTeMaTHYECKON _ _ 8
CTaTHCTHUKH.

41. [Tema 41. [IpoBepka CTAaTUCTHYECKUX THITOTE3. - - 6
Bcero 3a |l cemectp 238 20 96
Bcero 46 38 168

OuHo-3a04Has1 popma 00ydeHHs
| cemecTp
Pa3jnen 1. DjieMeHTHhI BbICIIEH aJredpbl 4 4 16




1. [Tema 1. Martpuisl neiicTBUS Hal MaTpULIAMHU. 2

2. [Tema 2. OnpenenuTeNn U UX BEIYMCIICHUE. 2

3 Tema 3. CucteMbl TMHEHHBIX aNreOpandecKux 6
" lypaBHEHUI

4 Tema 4. ccnenoBanne CJIAY Ha cOBMECTHOCTD. 4
" |®yHaameHTaJdbHAs CUCTEMA PEIICHUH.

5. [Tema 5. KoMmIuiekcHble yncia. 2
Pa3jien 2. BekTropHas ajredopa 6

6 Tema 6. OCHOBHBIC TTOHATHS BEKTOPOB. JleiicTBUS 2

" [HaJ BEKTOpaMmu.
7 Tema 7. CkansipHOoe, BEKTOPHOE U CMEIIaHHOE 9
" [Opou3BeIeHUE BEKTOPOB, UX MPUIOKEHUS.
8 Tewma 8. JIuHeliHOe N-MepHOE BEKTOPHOE 5
" [OpOCTpPaHCTBO.
Paznen 3. AHAIMTHYECKAS TeOMETPHUSA HA 14
MJI0CKOCTH

9. |Tema 9. OcHoBHBIE 3a/1a41 aHATUTUIECKOK _
Tre€OMETPUH Ha TUIOCKOCTH.

10. | Tema 10. [Tpsimast TMHUS HA MJIOCKOCTH. 6

11 | Tema 11. JIuauu BTOPOTO MOPSIKA. 8
Pa3nes 4. AHasinTHYeCKAas TeOMeTPHS B 14
NMPOCTPaHCTBE

12. | Tema 12. ITnockocTs B IIPOCTPAHCTBE. 6

13. | Tema 13. IIpsiMast B IpoCTPaHCTBe. 6

14. |Tema 14. B3anmMHO€e pacmonoxeHue NpsMou 1 2
IJIOCKOCTH B MPOCTPAHCTBE
Pa3zpnen S. Beeaenne B MaTeMaTHYeCKUIl aHAIM3. 10

15.  |Tema 15. MHoxecTBa 1 GyHKIUH. 2

16. [Tema 16. Ilpenen Gpynkuuu. OCHOBHBIE TEOPEMBI O 6
npejenax.

17. Tema 17. HenpepoiBHOCTH (hyHKIINU. 2
Pasznen 6. {uppepenunaibHoe HCHHUCTECHHE 20
(pyHKIIMM OHOMH IepeMEeHHOMU

18. |Tema 18. IIpousBoanas QyHKIMH. 4
JuddepenurpoBanue GyHKIHH.

19. |Tema 19. Teopemsl o nudpepeHnUpyeMbIX 2

GyHKIUSX.

20. | Tema 20. Muddepennnan pynxuunn. [Ipasuio 4
Jlonuras.

21 | Tema 21. MccnenoBanne GpyHKIuii ¢ TOMOIIBIO 8
IIPOU3BOJHOM.

6

Paznea 7. ndPepenuunaibHoe ucuncjieHue




(pYHKIIMH ABYX NepeMeHHbIX.

22 | Tema 22. ®yHKIMH IBYX NIEPEMEHHBIX. YacTHBIE _ _ 2
POU3BOIHBIC (DYHKIIMHU JIBYX EPEMEHHBIX.
Tewma 23. DkcTpeMyM (DYHKITUH ABYX MTEPEMEHHBIX.

23. | HeoGXoanMble i 10CTATOYHbIC yCIIOBUS - - 4
CYILIECTBOBAHMSI SKCTPEMYMA.
Bcero 3a | cemecTp 10 12 86

Il cemecTp

Pa311€.11 8. I/IHTerpﬁinbﬂoe HcyuciaeHne GyHKuuu 6 6 34
O/JIHOIi MepeMeHH oIl

24. | Tema 24. Heonpenenenupiii uarerpan. OCHOBHbIE 2 2 8
METO/1bl UHTEIPUPOBAHUSI.

o5 | Tema 25. HTerprpoBanye palMoHaIbHbIX _ _ 10
anreOpandeckux GyHKIUH.

26. | Tema 26. MuTerpupoBanue TpUroHOMETPHIECKUX _ _ 4
Y MPPALMOHAIBHBIX (YHKIHUH.

27 | Tema 27. OnpeneneHnblii HHTErpal, €ro CBOMCTBA ) ) 6
Y METOJIbl BBIUHCIICHHUSL.

o8 |Tema 28. [Tpunoxenus OTIPEICTICHHOTO ) ) 4
UHTErpaa.

29. | Tema 29. HecoGCTBEHHbIEC MHTETPAIIBL. - - 2
Paznen 9. IluddepennuanbHbie ypaBHEeHHUSs 4 4 34
Tema 30. OcHoBHbIE TTOHSATHUSA

30 QG epeHIaIbHbIX YPaBHEHHUH. 1 1 5
Huddepenunanbabie ypaBHEHUS IIEPBOTO
NOpSIZIKA C pa3IeISIFOIIMMHUCS TEPEMEHHBIMHU.
Tema  31. OpHopomHble M JIMHEHHBIE

31 |mddepennmansusie yYpaBHEHUS IIEPBOTO 1 1 9
nopsiika. YpaBHeHue bepnyim.
Tema 32. [uddepennuanbaple ypaBHEHHUS

32. |Belicmux mopsaakoB. JIY BTOporo mopsjixa, - - 6
JIOTIYCKAOINE TIOHMKEHUS TTOPSIKa.
Tema 33. JIuneiinbie OJHOPOJHBIE

33. |nuddepeHimanbEple  ypaBHEHHS BTOPOTO 2 2 4
MOopsi/iKa ¢ TOCTOSHHBIMU KO3 (QUITMEHTaMH.
Tema 34. JIuHeitHble HEOJHOPOIHBIE

34. | nudpdepennransHple ypaBHEHUS BTOPOTO - - 10
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEHTaMH.
Pasznen 10. Teopusi BeposiTHOCTEIA. 4 6 32

35 | Tema 35. OCHOBHBIC IIOHATHS TEOPUH 2 2 4

" | BeposiTHOCTEH. CilyyaifHble COOBITHS.

36. | Tema 36. TeopeMsl CIIOXKEHUS U YMHOKEHHS 2 2 4
BEPOSITHOCTEM.

37. [Tema 37. IloBTOpHBIE HE3ABUCUMBIE UCTIBITAHHUS. — 2 6

38. | Tewma 38. JuckpeTHas cityyaliHasi BETUYUHA. - - 10

39. — — 8

Tema 39. HenpepbiBHas cityyaiiHasi BeJIMYMHA.




Pasznen 11. OcHOBBI MaTeMaTHYeCKOM _ _ 14
CTATHUCTHKHU

40 | Tema 40. OCHOBHEIC IOHATHS MATEMATHICCKOM _ - 3
CTaTUCTHKH. B

41. [Tema 41. IIpoBepKka CTaTUCTHYCCKUX THITOTES. - — _ 6
Bcero 3a |l cemecTp 14 16 - 114
Bcero 24 28 _ 200

4.2. ConepxxaHue pa3/iejoB y4eOHO JUCHUNIIMHBI

Pazgea 1. DjeMeHThI BhICHICH aJareophl.

Tema 1. MaTpuusbl. JleiicTBUsI HAl MATPULIAMHU.

Martpuusl. Buasl matpun. JlelicTBus Hajg MaTpullaMd. DieMEHTapHble mpeoOpa3zoBaHUs
Haja Matpuniamu. OOpartHas matpuua. Panr matpuisl.

Tema 2. OnpeaeanTesin 4 UX BbIYHCIEHHE.

Ornpenenurenu BTOPOTO, TPEThEro M N-r0 TOPSAKOB W HMX CBOMCTBA. MUHOpPHI U
anreOpandeckue JOMOJHEHUs. BbluncieHne ompenenuTeneii TPeThero Mopsaaka Mo MpaBUILy
TpeyrojibHuka, MeronoMm Capproca, pas3lokKEHHEM IO 3JIEMEHTaM CTPOKM WM CTOJOLA.
Onpenenurenu BBICIINX MOPSAKOB.

Tema 3. CucreMbl JUHEHHBIX aJIre0panvyecKux ypaBHeHHUH.

OcHoBuble nonatuss u onpeneneHuss CJIAY. Pemenne CJIAY wmeromamu Kpamepa,
obpartnoit marpunbl, ['aycca. Pemenne CJIAY MeTom0M MOJHOTO HCKIIOYEHHUS TEPEMEHHBIX
Kopnano-T'aycca.

Tema 4. HcciaenoBanme cucTeMbl JHHEHHBIX YpPaBHEHHH HAa COBMECTHOCTb.
dyHaaMeHTAIbHAsA CHCTEMA PeLleHui.

HccnenoBanue cucteMsl Ha COBMECTHOCTb. Teopema Kponekepa-Kanemnu.

Tema 5. KoMiuiekcHblIe Yuciia.

[TonsiTHe KOMIUIEKCHOTO uncia. Anredpandeckasi, TPUTOHOMETPUYECKAsl U TTOKa3aTeNbHAs
(dbopMa KOMIUIEKCHOTO yHciia. ['eomeTpuyeckass HHTEpIIpeTalys KOMIUIEKCHBIX yncen. Moaynb u
apryMeHT KOMIUIEKCHOTO yucna. J[elicTBUS HaJ KOMIUIEKCHBIMU YHCIaMH B alreOpanueckoi,
TPUTOHOMETPUUECKON M ToKa3arenbHol (opme. Popmyna Myapa. U3Bieuenue kopHs N-ii
CTETNEHU U3 KOMIUIEKCHOTO YUCIIA.

Pa3nes 2. BekTopHas anreopa.

Tema 6. OcHOBHBIC MOHATHA BeKTOpa. /lelicTBUSA HA/l BEKTOPAMHU.

OcHoBHbIE TOHSATHUS CBOOONHOrO BekTopa. IIpoekunu BekTopa Ha ocu. JIuHelHble
olepalyu HaJl BEKTOpaMH B KOOpAWHATHOM (opme. basuc B TpexmMepHOM MpPOCTpaHCTBE.
Pasnoxenne Bektopa mo opraM. Hanpasmsromume kocuHycwl. JlmmHa BekTopa. YcioBue
KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

Tema 7. CkajasipHoe, BEeKTOPHOe W CMELIAHHOE MPOM3BEeHHE BEKTOPOB M HX
NPUJI0KEHHUS.

CkansgpHoe NpOM3BEACHUE JBYX BEKTOPOB M €r0 CBOWMCTBA. BBIUMCIEHHE CKaISIPHOTO
IPOM3BEACHUSI BEKTOPOB B KOOPAMHATHOM ¢opme. I'eomeTpuyecknii 1 MeXaHHMUECKUH CMBICIT
CKaJISIPHOTO Npou3BeAcHUs. [IpnuioxkenHns cKaasipHOro NpOU3BEACHUS: BEIUMCICHNUE YITIa MEXIY
BEKTOPAMHM, BBIYHCIEHUE MPOEKIMH BEKTOpa Ha HaIpaBJIEHWE JPYroro BEKTOpa, YCIOBHE
NEPIEHIUKYIJISPHOCTU ABYX BEKTOPOB.

BekTopHoe mnpousBeneHHE ABYX BEKTOPOB M €ro CBOMCTBAa. BbIuncieHHE BEKTOPHOIO
MPOM3BENICHNUS BEKTOPOB B KOOpAWHATHOW ¢opme. ['€OMEeTpUYECKHUN CMBICI BEKTOPHOTO
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npousBeneHus. [IpuinoxeHns BEKTOPHOTO MPOU3BEACHHUS: BBIYUCIICHUE TUIOIIAIN TPEYTOJIbHUKA,
BBIUMCJIEHHE IIJIOLIAAN Napajuiesiorpamma,

CMemaHHOe NPOM3BEACHHUE TPEX BEKTOPOB M €r0 CBOMCTBA. BBIYMCIEHHME CMEIIaHHOTO
IPOM3BEACHUSI BEKTOPOB B KOOPJAMHATHOW ¢opme. ['eoMeTpuyeckuil CMBICI CMEIIaHHOIO
npousBeneHus. [IpuiokeHns cMeaHHOrO NPOM3BEICHUS: BBIUMCIEHHE O0bEMa NHUpaMUBbI,
o0beMa napaenenune/a, ycaoBue KOMIJIAHAPHOCTH TPEX BEKTOPOB.

Tema 8. J/InneiiHoe N-MepHOE BEKTOPHOE NIPOCTPAHCTBO.

JluneliHOe N-MEpHOE BEKTOPHOE MPOCTPaHCTBO. Pa3mepHOCT, M 0a3Wc BEKTOPHOTO
npocTpaHcTBa. JIMHEWHbIE onepanyuy HalX N-MEPHBIMM BeKTOpaMu. JIMHEHHas 3aBUCUMOCTb U
HE3aBHCHUMOCTb BEKTOPOB.

Pa3nes 3. AHannTHyeckasi reoMeTpus Ha JIOCKOCTH

Tema 9. OcHOBHBIE 321241 AHAJTUTHYECKOH reOMEeTPUM HA MJIOCKOCTH.

JlexapToBa cuctema KoopAuHaT Ha miockoctu. ITonspHas cucrema koopauHaT. OCHOBHbIE
3a[]a4M aHAJIMTUYECKON T€OMETPUU Ha IUVIOCKOCTH: PACCTOSHUE MEXAY ABYMs TOUKAMHU, JICICHUE
OTpe3Ka B JaHHOM OTHOILEHUH, ACJIEHUE OTpe3Ka IOI0JIaM, IJIOIaab TPEeyroJbHUKA, 3aJaHHOTO
KOOpJMHATaMU BEPILHH.

Tema 10. IIpsimasi JNHUA HA MIOCKOCTH.

Jluaum nepBoro mnopsaka. PasnuuHble BUIBI ypaBHEHHs NPSIMOIl Ha IUIOCKOCTH: olliee
ypaBHEHHE IMPSIMOM, HCCIeI0BaHUE OOIIEro ypaBHEHUs MPSAMOM; ypaBHEHHE MPSIMOM C YIJIOBBIM
K03(h(UIIMEHTOM; ypaBHEHHME IpPSIMOW, MPOXOIdlledl uYepe3 J[Be aHHbIE TOYKH; YpaBHEHHE
IPAMOM, IPOXOIALIEH Yepe3 TaHHYIO TOYKY IapajuIesIbHO HaIpaBIIIOIIEMY BEKTOPY; YPaBHEHHE
OpsAMOM, NpOXOoJAIIed uepe3 HJaHHYK TOUKY MEPHEHIUKYJISIPHO HOPMAIbHOMY BEKTODY;
YpaBHEHHE IIPSIMOM, MPOXOASIIEH 4Yepe3 JaHHYK TOYKY B JAHHOM HAIIPABICHHUH; ypaBHCHHE
IIy4YKa MIPsSIMBIX, IPOXOSIINX Yepe3 JAHHYI0 TOUKY; HOPMAJIbHOE YPABHEHUE NPSAMOM; ypaBHEHHE
OHMCCEKTPUC YIIIOB MEXKAY ABYMSI IPSIMBIMHU.

B3auMHOe  pacnosokeHue ~ JByX  NpsAMBIX.  YCIOBHMS  NapajuIeIbHOCTH U
NEPIEHANKYJIIPHOCTH JIBYX IPSMBIX, TAHT€HC yIJla MeXAy AByMs HpsMbIMH. PaccTosHue n
OTKJIOHEHHE OT TOYKH JI0 MPSIMOH.

Tema 11. /IuHuM BTOPOr0 MopsaKa.

OxpyxHOocTb. Dmmunc. ['nnep6ona. [Tapabona.

Pa3nen 4. AHaqnTHuyeckasi reoMeTpHsi B IPOCTPAHCTBE

Tema 12. IlnockocTh B IPOCTPaHCTBE.

Pasznuunblie BUABI ypaBHEHUs IJIOCKOCTU B pocTpaHcTBe. OOl1ee ypaBHEHHE IIOCKOCTH.
YpaBHEHHE MIOCKOCTH, NMPOXOIALIEH Uepe3 JaHHYH TOYKY, NEPIEHIUKYJISIPHO HOPMAJIbHOMY
BEKTOpY. Y PaBHEHHE IUNIOCKOCTH, IPOXOJSIIEH Yepe3 TPH JaHHbIE TOUYKHU. Y pPaBHEHHUE TUIOCKOCTH
B OTpe3Kax Ha ocsix. HopmanbHOe ypaBHEHME IIIOCKOCTH. OTKIIOHEHHE U PACCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH. B3auMmHOE pacrosioKeHHe JBYX IUIOCKOCTEH. YCJIOBHS MMapajuIEIbHOCTH W
NEPIEHIUKYISIPHOCTH ABYX IUNIOCKOCTEH. YTOJI MEXAY ABYMS IJIOCKOCTSMHU.

Tema 13. IIpsimasi B mpocTpaHCcTBe.

Pa3znuunble Buibl ypaBHEHUS NMPsMOil B mpocTpaHcTBe. KaHOHWYECKME ypaBHEHUS TPSMOM.
VYpaBHeHHE TPSIMON, MPOXOAAIIEH dYepe3 ABE MaHHbIe TOYKW. OOIIME ypaBHEHUS MPSMOM.
[TapameTrpuueckne ypaBHEHHs NpsMOW. B3anMHOe pacnosjokeHWe AByX HpPSMBIX. Y CIOBHUSA
NapajyIeIbHOCTH U MEPIIEHANKYIISIPHOCTH JIBYX MPSAMBIX. YTOI MEXY JIBYMS IIPSIMBIMH.

Tema 14. B3aumHoe pacnoJsioskeHue NpsiMoii ¥ IJIOCKOCTH B IPOCTPAaHCTBeE.

VYcnoBus nmapaliebHOCTH M MEPHEHAUKYISIPHOCTH MPSAMOM M MIOCKOCTU. YTONI MEXIy
IPSIMOM M TNIOCKOCTHIO. TouKa MpeceueHus NpsiMON U INIOCKOCTH.

Pasznen 5. BBengenne B MaTeMaTHYeCKHA aHAJIN3.

Tema 15. MHuoxecTBa M (PyHKIUH.
OCHOBHBIE MOHATHSI TEOPUM MHOXKECTB. UHCIIOBbIE MHOMKECTBA. MOyJIb ACHCTBUTEIHLHOIO YHCTIA.
OkpectHocth Toukd. [lomsitne QyHkmun. CrocoOwl 3amanus ¢yHKiuA. OCHOBHBIE CBOHCTBa

11



¢bynkumii. OCHOBHBIE 3JIeMEHTapHble (QyHKIMH W uX rpadukn. Krnaccudukamus QyHKIui.
Crnoxusle Gynkiun. O6parnsie Gpynkiun. Hessable Gpynkiun. [Tapamerpudeckue GyHKINU.

Tema 16. Ilpeaena pynkuuu. OCHOBHBIE TEOPEMBbI 0 Mpeaesaax.

OcHOBHbIE TTOHSTHUSA YUCIIOBOM MOCJIEA0BATEIBbHOCTH. [Ipenen YUCIIOBOM
nocneaoBarenbHocT. [Ipeaen dyukun. OTHOCTOPOHHUE NPeAebl PYHKINU.

BeckoneuHo maibie QyHKIIUHM U MX CBOWCTBA.

beckoneuno Oousbline BEIUYUHBI U UX CBOMCTBa. CBs3b MEXIy OCCKOHEYHO MAJbIMU U
0ECKOHEUHO OOJIBIIMMH BETHYUHAMU.

CpaBHeHue OECKOHEUHO MaylbIX BeJW4YMH. Tabnuia SKBHUBaJIEHTHOCTEH OECKOHEUHO
MaJIbIX (PYHKIIHH.

OcHoBHbIE TeOpeMbl 0 Tipenesax. [lepBbiit 1 BTOpoOi 3aMeyaTeNbHbIe TPeebl.

PackpeiTHE HeonpeaeIeHHOCTe! BHIa {%} , {f} , [0—0], [oo—oo], [0-00], [‘”], {2} )
o0

Tema 17. HenmpepbIBHOCTh QyHKIMH.

HenpepeiBHocTh dyHKumu. [loHsTHE HENpephIBHOCTH QPyHKIUU. TOUKN pa3pbiBa QyHKIUH
U ux Kiaccubukanus. BeprukanbHble acuMOTOThl. OCHOBHBIE TEOpPEMbI O HENPEPBIBHBIX
¢ynkuusax. CBONCTBAa HEMPEPHIBHBIX ()yHKITHIA.

Paznen 6. _AuddepenunanbHoe ucuuciaenne GyHKIUM 0IHOH NepeMeHHOM.

Tema 18. IlpousBoanas pynkuuu. Indppepenuuposanue pyHkuuii.

3amauy, MPUBOJALIME K IOHATUIO MNpou3BogHOW. OmnpeneneHue, IreoOMETpUUYECKUN U
(GU3UYECKUI CMBICI TPOM3BOJIHON. YpaBHCHHE KacaTelIbHOM ¥ HOPMalM K KPHBOM.
DKOHOMUYECKHH CMBICI TpPOU3BOAHONW. CBS3b HENPEpHIBHOCTH H AU PEepeHIMPYEMOCTH
byHKIIH.

[TpousBoHas ciiokHOW M 00patHO# QyHKImH. Jlorapudmuueckoe nuddepeHupoBaHue.
[TpousBonHas HesBHOM QyHKIMH. [Ipor3BOIHBIE BBICIINX MTOPSIKOB.

Tema 19. Teopemsl 0 nuddepenunpyembix pyHKIHUAX.

Teopemsl Poins, Jlarpanxa, Komm.

Tema 20. Indppepenunan pynkuuu. lIpasuio Jlonurans.

[Tonsitue u cpoiicta auddepenunana. [Ipumenenue nudpepenuana B NprUOIMKEHHBIX
BblunciaeHusX. Juddepennansl BEICIIUX MOPSIKOB.

Teopemb! Jlonuransa. PackpeiTHe HEONpenen€HHOCTEW pPa3au4HbIX BHUAOB C IIOMOIIBIO
npaBuia Jlonurans.

Tema 21. UccieqoBanne (pyHKIHMHU ¢ MOMOIIBIO IIPOM3BOIHOI.

Bo3spacranue u yosiBanue ¢pyHkiuu. Heo6xoaumble 1 TOCTaTOUHbIE YCIOBUS BO3pacTaHuUs
u yOwBaHus JuddepeHnrpyeMoil QyHKuuu. OKcTpeMyMbl QyHKuuu. Heobxomumble u
JIOCTaTOYHBIE YCIIOBUSl CYLIECTBOBAaHUS SKcTpemyMma. Hambomblee M HauMeHblee 3HAUYEHUS
(GyHKLIHU Ha OTpeE3Ke.

Beinykiocts U BorHyTOCTh Tpaduka (yHKUIUH. JlocTaTOYHBIE YCIOBHS BBITYKJIOCTH H
Boruyroctu ¢pynkuuit. Touku neperuba.

AcumnToTsl rpapuka GpyHKuu. HakiioHHbBIE aCUMITOTHI U MX HAXO0XICHHUE.

OO1m1ast cxema MOJTHOTO MCCIe0BaHUs (YHKIMN U MOCTPOSHUS UX IPauKOB.

Paznen 7. AnddepenuuanbHoe ucunciaenme GyHKIUMT ABYX IePeMEHHbIX.

Tema 22. @yHKOMH ABYX HepeMeHHbIX. YacTHble NPOU3BOAHBbIC (PYHKLIHMH JABYX
nepemMeHHbIX. [loanblii nuddepennua.

OcHoBHBIE TOHATUS (YHKIMU JBYX NepeMeHHBIX. [Ipenen u HenmpepbIBHOCTh (YHKIUU
JIBYX MEPEMEHHBIX.

YacTHble MPOU3BOJAHBIE 1-TO MOpsaKa W MX reoMeTpuueckuil cMmbicia. Heobxonumoe u
JIocTaTouyHoe ycioBue nauddepenuupyemMoctd (YHKIUU JIBYX IepeMeHHbIX. [lomHblii
muddepeniman  QyHKIMM JABYX NepeMeHHbIX. [IpuMeHeHue mnonHoro auddepeHnmara K
npuOJIMKEHHBIM BbluucieHusM. [IponsBonnas cnoxHol pyHkuuu. [lonHas nponsBoaHas.
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Tema 23. Jkcrpemym GyHKIHUM ABYX nepeMeHHbIX. HeoOxoammMble U 10CTATOYHBIE
YCJI0BHS CYLIECTBOBAHMS IKCTPEMyMa.

OkctpemMyM (GYHKUOUMU JBYX TMepeMeHHbIX. HeoOxomumple M JOCTATOYHBIE YCIOBUS
sKcTpeMyMa. Cxema uccieoBaHus PyHKUIUH JIBYX IEPEMEHHBIX Ha IKCTPEMYM.

[TpousBoaHas Mo 3aJaHHOMY HarmpaBjieHHIo. [ pagueHT.

Paszgen 8. UnTerpajpbHoe ucuuciaeHe GyHKINAYA OJHONM nepeMeHHOIi.

Tema 24. HeonpeaesieHHblii nHTEerpaja. OCHOBHbIEC MeTOAbl HHTEIPHPOBAHUS.

[lepBooOpasnas ¢yHkuus. OrmnpeneneHue M CBOWCTBA HEONPENENEHHOIO HHTErpaa.
['eomeTpuueckoe TpEACTaBICHUE HEONPEAEICHHOr0 HWHTerpaia. Tabiuia WHTErpajoB OT
OCHOBHBIX JIEMEHTAPHbIX (YHKIIMH.

OcHOBHBIE METO/Ibl MHTETPUPOBAHMSI: METO] HEMIOCPEICTBEHHOIO UHTETPUPOBAHUSI, METOJ
3aMeHbl NEePEeMEHHOH (MojBeAeHNe NOoJ 3HaK AuddepeHnnana) 1 METOJ WHTETPUPOBAHUS IO
YaCTSM.

Tema 25. UHTerpupoBaHue paiuoOHAJbHBIX aJred0pandecKux (pyHKIUM.

Pannonaneubie 1pobu. MHTErpupoBanre NpoCcTeHIINX paluoHaIbHBIX IpO0eil.

WHTerpupoBaHue MNpaBWIBHBIX M HEMPAaBWIBHBIX palMOHANbHBIX Jpo0ell. Merton
HEOIpeaeNICHHBIX KOO PHUIIMEHTOB, METO/T YACTHBIX 3HAYCHUH.

WuTterpupoBanue QyHKIMM, cogepKalmx KBapaTHbIH TpeXdIeH.

Tema 26. WuTerpupoBanue TpuUroHomerpuiyeckux ¢ynkuuil. HHTerpupoBanme
HPPALMOHANBHBIX (PyHKIMI.

HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUUECKUX (PYHKIIH.

WHTerpupoBaHue HEKOTOPBIX  MPpPALUMOHANBHBIX  (QYHKIMHA. TpuroHomerpuyeckue
M10JICTAHOBKHU.

[TonsiTre o “HeGepyIMXCS” UHTETpaiax.

Tema 27. OnpeneseHHbIH HHTErPaJl, €ro CBOMCTBA U MeTOAbl BHIYHCICHHS.

[lonsiTME M TreOMETPUYECKMH  CMBICH  ompeAenéHHoro  uHrerpana.  CpoiicTBa
OIIPEACIIEHHOTO UHTETpAJIA.

OnpenenéHuplii uHTerpan kak ¢yHKuuMs BepxHero mnpezaena. Popmyna HbproToHa-
JleitOHuna.

3amMeHa nepeMeHHOM U (hopMysia MHTETPUPOBAHUSA MO YACTSAM B ONpPEIEIEHHOM UHTErpaje.
WHTerpupoBaHue YeTHBIX U HEUETHBIX (PYHKIMI B CHMMETPUYHBIX Mpe/eax.

Tema 28. IlpniioxkxeHus onpeaeeHHOr0 HHTErpaJa.

[TpunokeHus onpenen€HHOr0 MHTerpaia: BbIYMCICHUE TUIOMIAAeH TUIOCKUX (QUryp, JUIHMH
JOyT TJIOCKUX KpPUBBIX, OOBEMOB TeNl M IUIOMIAJed MmoBepxHocTel BpamieHus. dusndeckue
MPUIOKEHUS ONPEAEIEHHOT0 HHTErpaa: BHIYMCIEHUE Iy TH, pabOTHI.

[TpubnmxEHHOE BBIYMCICHHUE ONPEAEIEHHBIX WMHTETpaloB: (GopmMylia MpsIMOYTOJbHHKOB,
dbopmyna Tpaneunii, popmyna nmapados (Cumrcona).

Tema 29. HecoOGcTBeHHBIC HHTETPAJIbI.

[TonsiTue HecoOCTBEHHBIX HHTErpasioB. HecoOCTBeHHBIE HHTErpajibl ¢ OECKOHEUHBIMH
npezenamMu UHTerpupoBaHusi. HecoOCTBeHHBIE HMHTErpalbl OT HEOTPAaHMUYEHHBIX (YHKIIMH.
[Tpu3Hak cXOIMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Pa3znen 9. luddepenunanbHbie YypaBHEHHS.

Tema 30. OcHoBHBIE NOHATHSA Au(ppepeHuaIbLHBIX YPaBHEHMH.
JuddepeHunaibHbie YPABHEHUS MEPBOI0 MOPSAKA ¢ Pa3AeJsSIOIUMUCH IIepeMEeHHbIMH.

Ob6ume mnousaTHs o AuddepeHuuaNbHBIX ypaBHeHHMsX. OOmiee pelieHue, HayalbHbIE
YCIJIOBHSI, YacTHOE pemieHne quddepeHnuanibHoro ypaBHenus. 3agada Komn.

JuddepeHunanbaple  ypaBHEHHS NEpBOTO MOpsAKa. YpPaBHEHUS C Pa3IeSIOIIUMUCS
MEePEMEHHBIMH.

Tema 31. OnpHopoaHble W JHHelHble Au(PepeHIHATBLHBIC yYpPaBHEHUSI INEPBOIo
nopsiaka. Ypapuenue bepuysian.
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Onnoponnsie  muddepeHuanbabie  ypaBHeHus. JluHewHsle  nuddepeHnuaibHbie
ypaBHeHus. YpaBHeHue S. bepHyin.

Tema 32. [AuddepenumajibHbie ypaBHeHUsi BbIcIMX mnopsiakoB. Y BrToporo
NOPSIAKA, NONYCKAIOLIHe IOHNKEeHHUS MOPAIKA.

OcHoBHbIE MOHATHS, O0IIIee pelIeHre, YacTHOe perieHne nudQepeHnanbHbIX YpaBHEHHH
BeICIINX NOPsiAKOB. 3anaua Komu. uddepennmanbaple ypaBHEHUS, TOMYCKAIOMINE TOHWKEHNE
MOpsI/IKA.

Tema 33. /Iuneiinbie oqHOpOAHBbIe TU( epeHINATbHbIC YPABHEHHS BTOPOI0 MOPS/IKA
€ MOCTOSIHHBIMH K03 PUIUEeHTAMMH.

Jluneiinple ogHOpOAHBbIE MU depeHaIbHbpIe ypaBHEHUs BToporo mopsaka (JIOAY).
Crpykrypa obmiero pemenust JIOY Broporo mopsaxa.

Jlunelinple  OgHOpOAHBIE U(QEpeHINATbHBIE YPaBHEHUS BTOPOTO IOpPAIKA C
NOCTOSTHHBIMU KO3 punnentamu. JluHeliHble ofHOponHBIE IuddepeHIanbHble yYpaBHEHUS
BBICHIMX TOPSIIKOB C MOCTOSIHHBIMH KO3 PHUIIMEHTAMHU.

Tema 34. Jluneiinble HeoAHOpPOAHBbIC aH(p(epeHIUATIbHbIe YPABHEHHS BTOPOIo
NOPSIAKA C MOCTOSIHHBIMHU K03 puuneHTamu.

Jluneitnbie HeogHopoauble nuddepennuansusie ypapuenus (JIHAY). Ctpykrypa oOriero
pewenus JIHAY. Meron Bapuanuu npou3BOJIBHBIX NOCTOsSHHBIX. JIH/IY BTrOporo mopsiaka c
MOCTOSTHHBIMU KO3 (UIIMEHTaMH U MTPaBOM YacThIO CHEIMATLHOTO BHUIA.

Pa3znen 10. Teopusi BepoaTHOCTEH
Tema 35. OcHOBHBIC IOHATHSA TeOPpHHU BeposiTHOCTel. CiryyaiiHble COOBITHS.
[IpocTpancTBo 3nemMeHTapHBIX coObITHH. Kilaccmueckoe orpeneneHre BEpPOSATHOCTH.
OcHoBHble  (opmMynbl KOMOWHATOPUKUA (COUETAaHUsS, pa3MEUICHHs, IIePecTaHOBKU 0e3
HNOBTOPEHUM U ¢ MOBTOpeHMsIMM). OTHOCHUTENNbHAsE 4YacTOTAa M CTATUCTUYECKas BEPOSTHOCTb.
['eomeTpuyeckass BEpOSITHOCTD.

Tema 36. Teopembl C/10:KeHUSI 1 YMHOKCHHS BEPOSITHOCTEH.

Teopema ciokeHUsI BEPOSTHOCTEH JJIi HECOBMECTHBIX COOBITHM. TeopeMa CIOKEHHs
BEPOSTHOCTEH JUIsI COBMECTHBIX COObITHH. TeopemMa yMHOXKEHHUs BepOATHOCTEH s
HEe3aBUCHUMBIX coOObITUH. TeopemMa yYMHOXEHHS BEpPOATHOCTEM I 3aBUCHMBIX COOBITHH.
BeposTHOCTB MOsBIIEHUS XOTS OBl OJJTHOTO M3 COOBITHH.

[Tonnas BeposaTHOCTh. POpMyna nosHON BepossTHOCTH. Popmyisl baiteca.

Tema 37. IloBTOpHBIC HE3aBHCHMBbIC HCIIBITAHUS.

®opmyna bepnynnu. HauBeposiTHeiimee uucno mosiBneHUs coObiThsA. JlokanmpHas u
uHTerpanpbHas Teopembl Jlammaca.  ®opmyna Ilyaccona. BeposiTHOCTh  OTKIOHEHUSA
OTHOCHUTEJIBHOW YaCTOTHI OT IIOCTOSIHHOM BEPOSATHOCTU B HE3aBUCUMBIX UCIIBITAHUSIX.

Tema 38. /Iuckpernas ciyyaiiHasi BeJJMYNHA.

[TonsiTHe nOUCKpPETHOW CIydyalHOW BEJIWYUHBI. 3aKOH pachpeiesieHuss IUCKPETHOU
Ciay4yalHOM BenW4YuHBL. @DYHKIUA pPACHPENEICHUS IUCKPETHOM CIly4alHOW BEJIUYMHBIL.
OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTUKU IJUCKPETHOM CIIy4allHOM BEJIMYHMHBI: MaTEMaTH4YeCKOe
OXKMJAaHWE, JUCIEpPCUs, CpPEIHEE KBAaApaTHUUECKOe OTKIOHEHHEe. (OCHOBHBIE  3aKOHBI
pacnpeneneHus IUCKPETHON CIy9alHOW BETWYMHBI: OWHOMHUAIBHBIA 3aKOH pacHpeIesieHus,
3aKOH pacpeneneHus Ilyaccona, T€OMETPUYECKUI 3aKOH pacrpeneieHus,
TUIIEPTeOMETPUYECKUI 3aKOH paclpeaesieHus. TeopeTu4ecKue MOMEHTBI.

Tema 39. HenpepbiBHas ciy4yaiiHasi BeJTHYHHA.

[TonsiTre HenpepbIBHOW ciydallHOW BelWYnHBI. DYHKIUS pacnpeneseHuss BEpOSTHOCTH,
IUIOTHOCTh PACIPENETIEHUSI BEPOSTHOCTU HENPEPHIBHOW ciay4ailHONW BenuuuHbl. OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKU HETIPEPHIBHOM CIydallHON BEIMUYMHBI: MAaTEMATUYECKOE OXKUAAHUE,
JUCIIEpCUsl, CpEIHEe KBaJApaTU4YEeCKoe OTKIOHEeHHe. (OCHOBHBIE 3aKOHBI paclpencieHus
HETPEPHIBHOW CIIy4allHOM BEJIMYMHBI: PAaBHOMEPHBIN 3aKOH pacHpeacsieHus, MOKa3aTeJIbHBIM,
HOPMAJIbHBIN.
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Paszaes 11. OcHOBBI MATEMATHYECKOM CTATUCTHKH

Tema 40. OcHOBHBIE NOHATHSI MATEMATHYECKOI CTATHCTUKH.

I'enepanbHas COBOKYNHOCTh U BblOOpka. CyTh BbIOOpOYHOro Merona. Bumbl
BbIOOPDOYHBIX paclpeiesieHud, Hux CcBsI3b JApyr c¢ japyrom. Ilomuron. I'mctorpamma.
OMnupuyeckas QyHKIHSL.

ToueyHble OLICHKM IapaMETPOB TEOPETUUECKUX PACIPENECICHU W HX CBOWCTBA.
HuTepBanpHble OLICHKU. MIHTepBaNbHOE OLIEHNBAHNE IAPAMETPOB HOPMAJIBHOIO PACTIPEACICHUS.

Tema 41. IIpoBepka cTaTHCTHYECKHX THIIOTE3.

[TonsTHE O CcTaTHCTHYECKON MpoBepke Tunore3. OmmMOKH TEpBOrO W BTOPOTO pPOA.
[TpoBepka runoTe3 o 3aKOHAX U IMapamMeTpax pacipeesieHus.

4.3. IlepeueHnb TeM JIeKI Uit

Ne O0wewMm, 4
/1
Tema JeKIuu dbopMma oOyueHus
OYHas OYHO- 3204HAas
3a04Has

Paznein 1. DiieMeHTHI BbICHIEH aJIre0pbl -

1 | Marpunsl /lelicTBus HaaQ MATPULIAMM. 2 2 -
Onpenesmresii. BoruucsieHue onpeeiurelieii.

Onpenenenne Matpulisl. Buapl marpuil. JleficTBust Haj
MaTpuIaMi. JJIEMEHTApHBIC TPE0Opa30BaHMS HaJl MATPHIIAMH.
OnpenesneHue onpeaenuTess 2-ro U 3-ro nopsiikoB. MUHOPBI
1 ainreOpandeckue JOMOIHEHUs A1eMeHToB. CBONCTBa
onpeaenurenei. Beraucienue onpeaenuresne.

Onpenenenrie oOpatHoit MaTpuilsl. Haxoxxaenne oOpaTHOM -
MaTpHUIbI C TOMOIIBIO COIO3HON MaTpHUIbl U C TIOMOILBIO
npeobpazoBanuii ["aycca.

2 | Cucrembl JIMHEHHBIX a1re0panyecKux ypaBHeHH. 2 2 -
Ocuosnble toustusa CJIAY. Pemenne CJIAY merogamu
Kpamepa, oOpatHoii maTpulsl, I"aycca.

KommiekcHbIe Ynca. -
ITonstue KOMILIEKCHOT'O YyHCIIa. Anrebpanyeckas,
TPUTOHOMETPUYECKAs u IMOKa3aTeIbHast dbopma
KOMIUIEKCHOTO yuciaa. l'eomerpuyeckas WHTEpHperanus,
MOJyJIb U apTyMEHT KOMIUIEKCHOTO uucia. JleicTBus Hax
KOMIIIEKCHBIMH YHUCIIaMH B anreOpandecKoi,
TPUTOHOMETPUYECKOHN M MOKA3aTeIbHON (hopMme.

Pa3znen 2. BekropHas ajareopa. -

3 | Bekropnl. CkajsipHOe, BEKTOPHOE H CMeIIAHHOE 2 2 -
Npou3BeleHue BEKTOPOB.

OcHOBHBIE TOHATHUS BEKTOPOB. JIMHENHbIE onepanuy Hax
BEKTOpaMHU. ba3uc B TpEXMEPHOM IIPOCTPAHCTBE.
Pasnoxxenne Bektopa 1o opram. Hanpasisaromue
KocuHychl. JlnmuHa Bekropa. CKalsipHOE NPOU3BENCHHUE
JIBYX BEKTOPOB M €ro CBOMCTBA. BrruncineHnne ckaasipHOro
MPOU3BEACHUST B KOOpAMHAaTHOW Qopme. I[lpunoskeHus
CKAJISIPHOTO TIPOU3BEIACHUS.

BekropHoe nmpousBeieHHE ABYX BEKTOPOB U €ro CBOMCTBA.
BpluniciieHue BEKTOPHOTO MPOU3BEACHHS B KOOPAMHATHON
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dopme. I'eomeTrpuueckuit CMBICTT BEKTOPHOI'O
npousBeaeHus. [IpunosxeHuss BEKTOPHOTO MPOU3BEICHUSI.
CMmenianHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Brruucnenue B koopauHatHo# ¢opme. ['eomeTpuueckuii
CMBICJI CMEIIAaHHOTO NpousBeaeHus. [Ipunoxxenus
CMEIIaHHOTO MPOU3BEICHHUSI.

Pasznen 3. AHajuTH4YecKas reoMeTpus Ha IJIOCKOCTH.

OcHOBHBIE 32124 AHAJITUTHYECKON reOMeTPUH HA
miiockocTu. [Ipsimasi Ha NJIOCKOCTH.

Cucrembl KOOpJIMHAT Ha IUIOCKOCTU. OCHOBHBIE 337a4d
AHAJIMTUYECKOM IeOMETPUM Ha IUIOCKOCTH — PACCTOSHUE
MEXIy JBYMs TOYKaMHM, JEIEHHE OTpe3Ka B JaHHOM
OTHOIIEHUH, TUIOIIAb TPEYTOJIbHUKA.

IIpsimasi TMHUA HA JIOCKOCTH.

O6miee ypaBHeHHE TMPsSMOW. YpaBHEHHE TIPSMON ¢
YTJIOBBIM KO3 HUITUEHTOM. VYpaBHeHHE ~ TIPAMOIA,
IIPOXOMAILEH Yepe3 IBE JaHHbIC TOYKU. Y paBHEHUE MPSMOM,
MpOXOAAIIe  4Yepe3 JaHHYKD TOYKY B  JaHHOM
HANpaBJICHUU. YPaBHEHUE MNPSIMOM, MPOXOASUIEH uepes
JAHHYIO0 TOYKY MapajulelIbHO HaIpaBIISIIOLIEMY BEKTOpPY.
VYpaBHEeHHE NPAMOW, NMPOXOAALICH depe3 AaHHYH TOUYKY
MEePIEHIUKYISIPHO HOpMaJibHOMY BekTOopy. HopmanbHoe
ypaBHEHUE MNpAMON. PaccTosHMEe OT TOYKM 1O MNPSIMOM.
B3anmHOe pacnonoxkeHue ABYX MPSAMBIX — YCJIOBHUE
MapaJUIEIbHOCTH, HNEPHEHAUKYJSIPHOCTH, TAHIEHC YIUIa
MEXIY IBYMs MPSMBIMHU.

JIuHuM BTOpPOIroO mopsiaka.
OxpyxHocTb. Jmmunc. ['nnep6ona. [Tapabomna.

Pasnea 4. AHajiuTHYecKasi reoMeTpHsi B IPOCTPAHCTBE.

ILi1ockocTh M IpAAMasi B IPOCTPaHCTBeE.

ILi1ockocTh B IpOCTpaHCTBE.

OOmiee ypaBHEHHE IIJIOCKOCTU. YpaBHEHHUE IJIOCKOCTH,
MPOXOAAIIEN dYepe3 MaHHYK TO4YKY, MNEPIEHIUKYISIPHO
HOPMAJIBHOMY  BEKTOpPY.  YpaBHEHHE  IIJIOCKOCTH,
MPOXOSIIEH Yepe3 TPU TOUKHU. YPABHEHHE IIOCKOCTH B
oTpe3Kax Ha ocsix. HopmallbHOe ypaBHEHHE IJIOCKOCTH.
PaccrosHne oOT TOYKM 0 IUIOCKOCTH. B3ammHoe
PacCIIOJIOKEHUE ABYX IJIOCKOCTEM.

IIpsimasi B mpocTpaHcTBe.

Kanonunueckue ypaBHeHUs IPSAMON. Y paBHEHNE NIPSIMOH,
MPOXOSAIICH uepe3 1Be JaHHbIe TOUKU. OO0IIMe ypaBHEHUS
npsMoi. [lapamerpuueckue ypaBHeHUs IpsAMOM. B3aumHoe
pacCIOJIOKEHUE ABYX MPSMBIX.

B3aumHoe pacnoJioikeHue NPpsiIMOM M IJIOCKOCTH B
NPOCTPAHCTBE.

Pasznen 5. BBegenne B MaTeMaTHYeCKNHA aHAJIN3.

MHuoxecTBa M (PYHKIUH.

OcHOBHbIE NOHATHS MHOXECTB. Onepanuu HaJl
MHOXeCTBaMU. YncioBbIe MHOKECTBA. MOyITh
nercTBUTENbHOrO yncia. OkpecTHOCTh TOuku. [lonsTre
¢byukmun. CriocoOs1 3ananus GyHkuii. OCHOBHBIC
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cBoiicTBa PpyHKIUI. OCHOBHBIE AlIEMEHTApHbIE (DYHKIIUH U
ux rpaduxu. Knaccuduxanusa Gynkiuii. CrosxHbie
¢ynkuuu. O6parusie pyHkuuu. HesBHbIe QyHKIMH.
MHoro3Ha4yHble (YHKIIHH.

Ipenen 4umcaoBoii  mocjenoBarejsbHocTH. Ilpenen
(pyuxuun. Teopembl o0 npeaenax.

Hucnosas nociie1oBaresibHOCTh. [Ipenen uncnoBoi
nocneaoBarenbHocTU. [Ipru3Hak cyniecTBoBaHus Mpeaesa
nocneaoBarenbHocTH. [Ipeaen GpyHKIUU B TOYKE U HA
6eckoneyHoctu. OnHOCTOpOHHUE peeibl. OCHOBHBIE
TEOPEMBI O Npeeax.

Paznea 6. ludgdepenunanbHoe ucHucaeHue PyHKIUMH
O/JIHOI IepeMeHHOM.

IIpousBoanas ¢pynxkuuu. {udpepenuuposanne pyHKuui.
I'eomeTpryeckuii 1 IKOHOMHYECKUH CMBICJI IPOU3BOIHOIA.

3amaun, TPUBOIAIINE K TIOHSATUIO TPOU3BOTHOM.
OrnpezienieHne U TEOMETPUUECKUN CMBICI IPOU3BOIHOM.
VYpaBHeHHE KacaTeIbHOW U HOPMAJIU K KPUBOH.
DKOHOMHYECKHH CMBICT IPOU3BOAHON. CBS3b
HenpeprIBHOCTHU U tuddepeHimpyemMoctu GyHKIUH.
Brrunciienust npoun3BoAHOM No onpenenenuto. [IpaBuna
muddepennrpoBanus. [Ipon3BoIHBIE OCHOBHBIX
AIIEMEHTAPHBIX ()YHKITHA.

HuddeperunpoBanue ca0KHOH, 0OpaTHON U HEIBHO

3agaHHol QyHKmii. Jlorapudpmuyeckoe
muddeperunponanue. [Ipon3BoiHbIE BBICIIKX MOPSIIKOB.

Jupdpepenunan pynkuun. Ilpasuio Jlonurass.

IlonsiTue wu cBoiictBa nuddepennuana. Ilpumenenue
middepernrana B NpubIMKEHHBIX BhIUMCIEHUAX. Teopema
Jlomutansa. PackpbiTHe HEONPENENEHHOCTEN pa3IMYHBIX
BHJIOB C TOMOLIBIO ITpaBuiia Jlonurais

HccaenoBanue pyHKUMH ¢ IOMOIUBIO IPOU3BOAHOM

Bospacranue u yosiBanue pynkiun. Heo6xonumsie u
JOCTaTOYHBIC YCIOBUS BO3PACTAHUS U YOBIBAHHSI
muddepeHpyeMoit GyHKIMUA. DKCTPEMYMBbI (PYHKITHH.
Haubonbiiee n HaMeHbllIee 3Ha4eHUs PYHKINU Ha
otpeske. [IpuMeHeHre Npon3BOIHON B PEIICHNH 3a/1a4
YKOHOMHUKH.

BoimykinocTe M BOTHYTOCTh — rpaguka  (pyHKIHH.
JloctaTouHble  yCIIOBUSL  BBIIYKJIOCTH W BOTHYTOCTH
¢bynkuuii. Toukum mnepernba. OOmas cxemMa MOJHOTO
ucclieIoBaHusl PyHKITHH

Paznen 7. duddepenunanbHoe ucuucieHue QGyHKUHU
HECKOJbKHX NepeMeHHbIX.

@OyHKIHA HECKOJIbKHX NePeMeHHBIX. JKCTPEeMYM
(yHKUMHU IBYX lepeMeHHbIX.

OyHKIMS 1BYX NepeMeHHbIX. OCHOBHbBIE IOHATHS, 001aCTh
omnpenenenus. [Ipenen u HempepbIBHOCTH (DYHKINU JIBYX
[IEPEMEHHBIX.
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YacTHble TPOU3BOAHBIE 1-T0 MOPSIAKA U UX TEOMETPUUECKUI
cMmbIci. IToHsATHE YacTHBIX MMPOU3BOJHBIX BBICIIHUX
MOPAIKOB. DKCTpEMYM (DYHKIIUHU ABYX MEPEMEHHBIX.
HeoOxoauMbie U JOCTATOYHBIC YCIIOBHS IKCTPEMyMa.
OcHOBHBIE MOHATHUS IKCTpeMyMa PYHKIIHH JBYX

JAu¢pdepenunaibHbie ypAaBHEHHs, OCHOBHbIE ITOHSTHS.
Oanoponanblie u nHeiiHbIe TU(depeHIATbHbIE
YPABHEHUS MEPBOI0 NMOPSAKA.

Huddepennuanbapie  ypaBHEHUs 1-ro  mopsiika C
paziensironMucs  epeMeHHbIMH.  O0Imme TOHATHS O

IIEPEMEHHBIX.
HeoOxoaumebie u JoCcTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS
JKCTpEMyMa.
Cxema wuccnenoBanus (yHKIUU JABYX IEpEMEHHBIX Ha
JKCTPEMYM
Bcero 3a | cemecTp 18 10 -
Il cemecTp -
Pazngen 8. UHTerpajibHoe mcuucieHue PyHKUUM OJTHOM
nepeMeHHOI.
1-2 IlepBooGpa3Has u HeonpeaeJleHHbIH HHTErpaJl. 4 2 l
OcHoBHBIC METObI HHTETPHPOBAHUA (PYHKIIUH.
IlepBooOpaznas ¢Qynkuuu. OrmnpeneneHue U CBOHCTBa
HEOINpEIENIEHHOr0  MHTerpaja. labiuua  MHTErpajioB
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
OcHoBHbIE METO/BI WHTEIPUPOBAHUSA: METO
HEIMOCPEICTBEHHOI0  MHTETPUPOBAHUS, METOJ  3aMEHBI
IIEPEMEHHOM ¥ METOJI UHTEIPUPOBAHUS 110 YACTSIM.
3 HNuTerpupoBanue Apo0HO-PallHOHATBbHBIX QYHKIMIA. 2 - -
OCHOBHBIE TIOHATHS JPOOHO-PAIMOHATBHBIX  (PYHKIUH.
[Ipocreiimme apodu I-IV tumos. PaznoxeHune mpaBHIIbHOM
palMoHaNBHOM JIpoOM HA CyMMY NPOCTEHUIINX napobeit ¢
MOMOILBI0 METOJIa HEOoIpeaesIeHHbIX K03(PUIueHToB u
METO/a YaCTHBIX 3HaYeHUM. MIHTerpupoBaHue MpPOCTEUIINX
npo0eit. UHTerpupoBanue paliMoHaIbHBIX IpOOeH.
4 OmnpenesieHHBbIN HHTErPaJ U €ro cBoiicrea. Beruuciaenune 2 2 :
onpeaeJIeHHOI0 HHTerpaJa.
IlonTHe W TIE€OMETPUYECKHH CMBICH  ONPEIEIEHHOTO
MHTErpaa. CpolicTBa  ompefenéHHOro  MHTerpasa.
OnpenenéHHblii HHTErpaa Kak (YHKIUS BEPXHETO Mpejena.
®opmyna HreroTona-JleitOnuna. 3ameHa mNepeMEHHOW U
¢dopMyna HMHTErpUPOBAHHUS IO YACTSIM B ONpPEACIEHHOM
HHTETrpae.
5 IIpuioxkeHns onpeaeIeHHOI0 HHTErpaJa. 2 2 )
Bbruncnenue 1iomanei IUIOCKMX (QUTYp, IJIUHBI JTyTH
IJIOCKON KPUBOM, 00EMOB TeJa BpaleHUs.
[IpuMeHeHne onpeneneHHoro NHTErpajla B SJKOHOMUYECKHAX
3a/1a4ax.
Pasnen 9. IupdepennuanbHbie ypaBHEHUS. :
6-7 4 2 -
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mudpdepeHmanbHbIX  ypaBHeHUsX. OOmee peuieHue,
HavaJbHbIC yCIIOBHS, 4acTHOE pemeHue
mupdepeHmanpbHoro  ypaBHeHus.  3agada  Komm.
Juddepennuanbupie  ypaBHEHHS IIEpBOTO  IMOPSAIKA.
VYpaBHEHUS ¢ pa3eNsIOMIMMUICS IEPEMEHHBIMU.

Onnaopoaabie aAuddepeHnnaibHble ypaBHeHus . JInneitHbe
muddepeHnranbapie ypaBHeHUs. Y paBHeHue S. bepnymun

JAnddepennuanbubie ypaBHEeHHUS BbICIIUX MOPSIAKOB.
Y BTOpOro nmopsaka, 10nycKaiue NOHNKEeHUs!
nopsiAKa.

JInHeiHbIe OJHOPOJHBIE au¢pdepeHuHANbHBIE
YPABHEHHUS C MOCTOAHHBIMHU KO3(pPpunmenramu.
JInneinbie HEOHOPOJAHbIE au¢pdepeHuHATbHBIE
YPAaBHEHHUA 2-ro NopsiAKa c NMOCTOSHHBIMHU
K03 Ppunuenramu.

JIuneiinble ogHOpOAHBIE AU (epeHInanbHbIe ypaBHEHHUS
BTOPOTO MOPs/IKA C TOCTOSHHBIMU KO3((PUIIMEHTaMH.

Jluneiinbie ogHOpOHBIE AU depeHInaIbHble ypaBHEHUS
BBICIIINX MTOPSIKOB C TOCTOSTHHBIMH KO3 (QUIIUESHTAMH.
CrpykTtypa obmero pemenus JIHAY. JIHIAY Broporo
MOPSZIKA C TIOCTOSTHHBIMU KO3 PUITUCHTAMHU U TIPaBO
YacThIO CIIELUATIBHOIO BUJIA.

Paznen 10. Teopusi BeposiTHOCTEN.

10

OcHoBHbIE MNOHATUSA TECOPpUH BCPOHTHOCTeﬁ.
Kaaccnueckoe H CTATHCTHYCCKOC OonpeacjacHue
BEPOATHOCTH

Cnyyvaitabie coObITHA U UX BUIbL. Kitlaccuueckoe
onpenenaeHue BeposITHOCTU. CTaTUCTHYECKOE ONpeieNiCHre
BEPOSITHOCTH.

11

TeopeMbl CJIOKCHUSI 1 YMHOKCHUS BepOﬂTHOCTeﬁ H UX
CJICACTBUA.

Teopemsl Ci10KEHHsI BEPOSITHOCTEN /111 COBMECTHBIX U
HECOBMECTHBIX COOBITHH. TeopemMbl yMHOXKEHHS
BEPOSTHOCTEH Il 3aBUCUMBIX U HE3aBHCUMBIX COOBITHH.
TeopeMa 0 BEpOATHOCTH TMOSBICHUS XOTS OBl OJTHOTO U3
He3aBUCUMBIX coObITHH. [TonmHast BeposTHOCTE. DOpMYJIBI
baiieca.

12

HOBTOpHI)Ie He3aBUCUMBbIC UCIIBITAHUA.

®opmyna bepnymn. HauBeposiTHelee 4nucio MOSBICHUS
coOwiTus. JlokanpHash ¥ WHTErpanbHas TeopeMbl Jlammaca.
dopmyna ITyaccona. BepositHOCT OTKJIOHEHHUS
OTHOCUTEIILHOM YacTOThl OT MOCTOSHHOW BEpPOSITHOCTH B
HE3aBUCHUMBIX HCTIHITAHUSIX.

13

JucKpeTHble Ciay4YailHble BeJIHMYUHBI U HMX YHCJIOBLIE
XapaKTepUCTHKH.

JluckpeTHas ciydaiiHas BEIMYMHA. 3aKOH pacHpelesIeHUs
U (QYHKIUS pacrhpelesieHuss BepOsSTHOCTEH JMCKPETHOU
CIIy4allHOM BEJIMYHHBI.

OCHOBHBIE UHCIIOBbIE XaPaKTEPUCTUKH JUCKPETHON
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CIIy4allHOM BEJIMYMHBI U UX CBOWCTBA.

14

HenpepbiBHas ciiydaiiHasi BeJIMUMHA.
[TonsiTue HenmpepbIBHOW CIy4yailHOM BeNWYMHBL. DyHKIUA
pacnpesiesieHuss BEpOSITHOCTH, IUIOTHOCTb paclpeeieHus

BEPOATHOCTH  HENPEPHIBHOM  CIIy4YalHOW  BEJIMYMHBI.

OCHOBHBIE ~ YHUCIIOBBIE  XApaKTEPUCTUKU  HENPEPHIBHOMN

CIIy4yallHOM  BEJIMYMHBL:  MAaTEMAaTHYECKOE  OXKUJAHUE,

JUCcHepcusi,  CpelHee  KBAJApaTU4YECKOE  OTKJIOHEHHME.

OCHOBHBIE ~ 3aKOHbl  pPACHpPENEICHUs  HENPEpPhIBHOU

CIly4anHOM1 BEJIMYMHBI: PaBHOMEPHBIN 3aKOH

pacrpeneneHus, oKa3aTeIbHbI, HOPMAJIbHBIN.

Bcero 3a |l cemecTp 28 14 }
36 28 -

Bcero 3a roa

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHIA (CEMHUHAPOB)

/o

O0beMm, 4

Tema npakTU4ecKoro 3aHATHs (CEMUHApa)

dbopma oOyueHus

O4YHas

OYHO-
3a04YHast

3a04YHast

Paznein 1. DiieMeHTHI BbICHIEH aJIre0pbl

Marpuubl. JeiictBust Haa marputiamu. OnpeeTuTeNi.
Brruucnienue onpeaenurenei.

2

Pemienne crcrem TMHEHHBIX anreOpanvyecKux
YPaBHEHUIA.

Pasnen 2. BekTopnasi ajareopa

Bexropsl. JlelictBusa Hag BekTopamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEICHUE BEKTOPOB U UX MPHUIIOKCHUS.

Paznen 3. AnHanuTnuyeckasi reoMeTpusi Ha
IUIOCKOCTH

[IpsiMast TMHUS HA ITIOCKOCTH.

JInHMM BTOPOTO MOPSAKA.

Pa3nen 4. AHauTn4eckas reoMeTpus B
MPOCTPAHCTBE.

IInockocTh U npsamMasd B MpoCTPAHCTBC..

Pasznen 5. BBegenune B MaTeMaTHYeCKHA aHAJIU3.

[Ipenen pyHKIMM B TOUKE U HA OECKOHEYHOCTH.
Brruncnenue npenenos, pacKpbITHE
. 0|
HEONpeaeIeHHOCTEN BUIOB 6 W [00 - 00].
o0

[IepBrlii 1 BTOPOI 3aMedaTeNIbHBIE IPEACIIBIL.
PackpeiTie HeonpeneneHHOCTeN BUIa

o<} 2]

[IpousBogHas GyHKINH.
muddepeHpoBaHus.

OCHOBHBIE MpaBuUia
HuddepenmnupoBanne
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CIIOXKHOM,
byHKIUH.
Jlorapudmuueckast npousBogHas. [IpomsBojaHbIe

HuddepenunpoBanue
3aJaHHOM W  OOpaTHOM

(bYHKIMHA.
HESIBHO

BBICHIUX IMOPAKOB.

[Ipunoxenue
byHKIMA.
HccnenoBanne (QyHKIMM Ha MOHOTOHHOCTh H
KCTPEMYM. HccnenoBanue GbyHKIMN Ha
BBIITYKJIOCTb, BOTHYTOCTb.

IIPOU3BOJAHOM K  HCCIEAOBAHUIO

Bcero 3a | cemecTp

18

12

Il cemecTp

Paznen 8. HHuTerpanbHoe
(pyHKIMM 0HOI NTEpeMEeHHOM.

HCYHUCICHHuE

Heonpenenennprit uaTerpan. OCHOBHBIE METOJIbI
WHTETPUPOBAHUS.

WurterpupoBanue
WurterpupoBanue
WurterpupoBanue
GyHKIHHA.

KOA(QPHUIIHEHTOB.

palMOHANbHBIX  (DYHKLHUH.
MPOCTENIINX JIpOOeH.
JIPOOHO-PaIMOHABHBIX

Meron HEOIIPEIECICHHBIX

OnpeneneHHblit HUHTETpAall. Brruucnenune
ONPEIEICHHOr0 MHTerpaina. Meroa moICTaHOBKHU

H 110 9aCTAM B OIIPCACIICHHOM UHTCIPAJIC.

HpI/IJ'IO)KeHI/ISI OIMPEACIICHHOI'O HUHTCIpaia:

Pa3znen 9. Indpepennuaibabie ypaBHeHHS.

HuddepeHunanbible ypaBHEHU 1-TO mopsaka c
pa3aenaomUMUACS TEPEMEHHBIMHU.

Huddepenunanbuple ypaBHeHUs 1-ro mopsjika:
OJTHOPOJIHBIE, TUHEHHBIE U ypaBHEHMs bepHyu.

JIuHeiiHble HEOAHOPOJAHBIE U(depeHIaTbHbIE
(JIHZAY) C
koapdunreHTaMu u

YPaBHCHUA IIOCTOSTHHBIMH

IpaBoi Y4acTbIO

CIICUaJIbHOI'O BUJaA.

Paszpnen 10. Teopust BeposiTHOCTEH

OcCHOBHbBIE TIOHATHS TEOPUM BEPOATHOCTEH.
Kinaccnueckoe M craTucTudeckoe omnpeaejieHue
BEPOATHOCTH

Crny4aitapie coObITust M uX Bunbl. Kiaccuueckoe
ompeneieHue  BeposATHOCTH.  CTaTHCTHYECKOE
ONpeETIeHUE BEPOATHOCTH.

Teopembl CJI0KEHH S u YMHOKEeHHUs
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BEPOATHOCTEI.

Teopembl CIIOKEHUS BEPOSATHOCTEMN TUISt
COBMECTHBIX U HECOBMECTHBIX COOBITHH. Teopembl
YMHOKEHUSI BEPOSATHOCTEH [UI1 3aBUCUMBIX H
HE3aBUCUMBIX cOOBITHH. Teopema 0 BEpOSITHOCTH
HOSIBICHUsI XOTS Obl OJHOTO M3 HE3aBUCHMBIX
coObITHii. [ToHAast BEpOATHOCTB.

10 JluckpeTHbie ciay4daiiHble BeJMYHMHBI M HX 2 2 -
YK CJI0BbIE XaPAKTEPUCTHKH.

JuckpetHas  ciyyaiiHas ~ BeJIMYMHA.  3aKOH
pactipeneneHuss W QyHKIUS — pacmpenesieHUs
BEPOATHOCTEHN AUCKPETHOM CIIy4yalHOW BEJTMYUHBI.

OcHoBHBIC YHCIIOBEIC XapaKTEPUCTUKU

JUCKPETHOM  CIy4YallHOM  BEIWYMHBI U HX

CBOIICTBA.
Bcero 3a |l cemecTp 20 16 -
Bcero: 38 28 -

4.5. IlepeyeHnb TeM J1a60PATOPHBIX padoT.

JlaGoparopHble pabOThl HE IPEYCMOTPEHBI.

4.6. Buabl caMoCTOATEJbHOH PadOTHI CTYJAEHTOB M IepeYyeHb Yy4eOHO-
METOINYECKOro oOecrevyeHus 1JIs CAMOCTOSATEIbHOI PadoThl 00y4aroMXCH.

4.6.1. TloAroToBKa K ayAUTOPHBIM 3aHATHAM

AynuTopHble 3aHATHS TNPOBOJAATCS B BHJE JIEKIUH (M3JI0)KEHHE TEOPETHUECKOTO
MaTepHaia), IpakKTUYECKUX 3aHATUH (IPUMEHEHUE UMEIOLINXCS 3HaHUI NpU PEeLIeHUH TUITOBBIX
3anay). [lpakThuueckue 3aHATUS NPOBOASTCA C LIENBIO 3aKpEIUIEHUS M yriayOsleHHsl 3HaAHUW 1O
u3yyaeMol Teme. B Xome JIeKOMH PAacKpBIBAIOTCS OCHOBHBIE BOIPOCHI B paMKax
paccMaTpuBaeMoOi TEMBbI, JIEIAal0TCs aKLEHThl Ha HauboJiee CI0KHbIE U MHTEPECHBIE TIOJI0KEHUS
U3y4aeMoOro MmarepHaia, KOTOpble JOJDKHBI ObIThb MPHHATHI CTYJEHTaMH BO BHUMAaHHUE.
MaTepI/IaJ'[BI J'[GKHI/If/i SIBISTFOTCSI OCHOBOM JJIA TIOATOTOBKH CTYACHTA K ITPAKTHUYCCKUM 3aHATUAM.

IIpu moAroTOBKE K Ay AUTOPHBIM 3aHATHUAM CTYJIEHT JOJIKEH:

— U3YYUTh MaTEPHUAIIbI JICKIIUI;

— popalboTaTh peKOMEHIYyEMYIO JTUTEPaTypy;

—  CaMOCTOSITENIbHO  MpopaboTaTh TEOPETUYECKUH Marepuall, BBIHOCHMBIN Ha
CaMOCTOSATEIIBHOE U3YUYEHUE.

OcHoBHOM OEJIBI0 MPAKTHYCCKUX 3aHATHI SABIISETCS OBJIAICHUC HaBBIKAMH PCIICHUA
TUIIOBBIX 3aJa4y II0 MAaTeMaTHKE, a TaKK€ KOHTPOJb 3a CTEIEHBbIO YCBOCHHs IPOUIEHHOIO
Marcpurajia, XOIAOM BBIIMOJIHCHUA CTYACHTAMU CaMOCTOSITEIbHOM pa6OTI)I n PpaCcCMOTPECHUC
Han0oJiee CI0KHBIX BOIIPOCOB B paMKaxX U3y4yaeMOi TEMBI.

4.6.2. IlepedyeHb TeM KypCcOBBIX padoT (IPOEKTOB).
KypcoBsie paboThl (TPOEKTHI) HE MPETyCMOTPEHBI.
4.6.3. Ilepeyennb TeM pedepaToB, pacueTHO-TpaguyecKux pador.

Pedepartsl, pacueTHO-Tpaduueckue padboTsl HE TPETYCMOTPEHBI.
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4.6.4. IlepeueHsn TeM

" Y4€eOHO-MeTOAUYEeCKOr0

CAMOCTOSITEILHOM PadoThI 00y4aroUXCS.

ob0ecreyeHHUsI

AJIA

No O0bBeMm, U
n; Tema caMoCTOSATEILHON Y4yeOHO-METOIUYECKOE dopma 00yueHus
0 paboThI obecnieuenne ounag | ©MHO" 3a09Has
3a049Has
| cemecTp 72 86 -
1. Bricmass  maremarumka s
HSKOHOMFCTOB: YUY€OHHK UIS CTYICHTOB
BY30B, oOyJarommxcs o
9KOHOMHYCCKUM  CIICIIHATBHOCTSIM  /
[H.II. Kpemep. 1 np.]; mox pexn. [pod.
Pa3nea 1. DjaeMeHTHI H.III. Kpemepa. — 3-¢ u3g. — M.: 99 30
BbICHIeii ATTe6phI IOHUTU-JAHA, 2010. —479 c.
2. Kpacc M.C., Uynpemo B.II.
OCHOBBI MATEMAaTHKH H €€ TPIITOKCHHS
B OKOHOMHYECKOM  00Opa30BaHUH:
yueOHuK. — 6-¢ m3m., memp. — M.
HzparensctBo «Jlemo» AHX, 2008. —
720 c.
1.Bricmias MaTeMaTHKa s
SKOHOMHMCTOB: yUEOHHUK IJIsI CTYICHTOB
BY30B, oOyuaromuxcs o
SKOHOMHYECKHUM  CICHUAIBHOCTIM  /
[H.II. Kpemep. 1 nap.]; mon pen. [Ipod.
Pasgea 2. BeKTopHaﬂ H.III. Kpemepa. — 3-e wu3g. — M.:
anrebpa IOHUTH-JIAHA, 2010. — 479 c. 10 14 -
2. Kpacc M.C., Uynpsiaos B.I1.
OCHOBBI MATEMATHKH H €€ MPIIIOKCHUS
B 9KOHOMHYECKOM 00pa30BaHHU:
y4eOHHK. — 6-e u3x., ucrp. — M.:
WznatensctBo «/emo» AHX, 2008. —
720 c.
1.Bricmias MareMaTHhKa TSt
9KOHOMHKCTOB: y4EOHHUK JIsi CTYICHTOB
BY30B, oOyuaromuxcs o
Pa3zle.11 3. SKOHOMHUYECKUM  CHELUATLHOCTIM  /
AHauTHYECKAS [H.II. Kpemep. 1 zp.]; mox pex. ITpod. 10 18
reoMeTpHs Ha H.II. Kpemepa. — 3-e m3m. — M.: -
IOHUTU-AAHA, 2010. — 479 c.
NJIOCKOCTH I[Mucemennuriii JI.T. KoHCmekT meximii
mo Beicmieid Martemarmke /[T
IMucemennsid. — 10-e w3a., ucnp. —M.:
Atipuc-Ilpecc, 2011. — 608c.
1.Beicmias MaTeMaTHKa JUTS
9KOHOMHMCTOB: yUEOHHK ISl CTYICHTOB
BY30B, 0o0yJaromuxcs o
9KOHOMHYECKHUM  CIICHHAIBLHOCTSIM  /
Paznen 4. [H.IL. Kpemep. U ap.]; mox pex. Ipod.
AHaJIuTHU4YECKAas H.II. Kpemepa. — 3-e u3g. — M.: 6 14
reoMeTpus B IOHUTU-AAHA, 2010. —479 c.
2. Kpace M.C., Yynpsinos b.I1.
pocTpaHcTBe OCHOBBI MATEMATHKH H €€ MPIIOKCHHS
B 9KOHOMHYECKOM 00pa30BaHHU:
y4eOHUK. — 6-€ u3f., ucnp. — M.:
WznarensctBo «/eno» AHX, 2008. —
720 c.
1.Beicmras MaTeMaTHKa UTs
Paznea S. BBeﬂel:l'He B SKOHOMHCTOB: y4eOHHK IJISI CTYIEHTOB 10 18 -
MaTeMaTH1C€CKIN BY30B, 00ydaromuxcs 1o
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3KOHOMHNYCCKUM CIICIUAJIBHOCTAM /

aHaJIu3.
[H.II. Kpemep. 1 np.]; mon pen. [Ipod.
H.III. Kpemepa. — 3-e¢ w3g. — M.:
IOHUTU-TAHA, 2010. —479 c.
IIucemennniii JI.T. KoHCmekT meximi
mo Beicmie wmatemarmke /  JI.T.
IMucemennsiit. — 10-e m3x., ucnp. —M.:
Aiipuc-TIpecc, 2011. — 608c.
1.Beicmas MaTeMaTHKa TUTS
HKOHOMHCTOB: y4eOHUK IJISI CTYIEHTOB
BY30B, oOygarommxcs o
Pa3znen 6. SKOHOMHYECKIUM  CIIEIHAIBHOCTSIM  /
H.II. Kpemep. U np.]; mox pexn. IIpod.
Aundpepennnainnnoe [HL[I KI;)eMel;)a. —p ]S-e I/IE)J. - pl\?: 18 28 -
ucqHCIeHHe pyHKIHHT FOHUTH-JIAHA, 2010. — 479 c.
OHOM 11(’rp(‘fM(’J'ﬂ'lOi”I IMucemennnrii JI.T. KoHcmekT nexiuii
mo Beicmieir wmartemarmke /  JI.T.
IMucemennsiii. — 10-¢ u3a., ucop. —M.:
Atipuc-IIpecc, 2011. — 608c.
1.Bricmias MareMaTHhKa ISt
SKOHOMUCTOB: YY€OHHK U CTYHACHTOB
BY30B, oOyJarommxcs o
SKOHOMHYECKAM  CHECHHANBHOCTIM  /
Paznen 7. [H.II. Kpemep. 1 np.]; moxn pen. [Ipod.
H.III. Kpemepa. — 3-¢ m3n. — M.:
Auppepennuansnoe IOHI/ITI/II?JIAIPIA, 2010. — 479 c. 4 8 -
ucqucaenue GyHKuuu 2. Kpacc M.C., Uynpsizos B.I1.
ABYX II€PEMEHHBbIX. OCHOBBI MATEMATHKH U €€ MPHIOKCHHS
B 9KOHOMHYECKOM 00pa30BaHHU:
yueOHHK. — 6-¢ u3f., ucnp. — M.:
WznatensctBo «/eno» AHX, 2008. —
720 c.
Il cemecTp 96 114 }
1.Beicmas MaTeMaTHKa JUTS
SKOHOMHUCTOB: YUYCOHHK I CTYICHTOB
BY30B, oOyuaromuxcs o
9KOHOMHYECKHM  CICIHAIBHOCTSIM  /
Pa3znen 8. [H.III. Kpemep. 1 zlp.]é nof pex. [pod.
H.III. Kpemepa. — 3-e u3g. — M.:
Huterpasnoe IOHI/ITI/I?I[AII-)IA, 2010. - 479 c. 12 26 -
ncqnsnenne (byliKH“H 2. Kpacc M.C., Uynpsiaos B.I1.
OTHOH NMEPEMEHHOH OCHOBBI MATEMATHKH U €€ MPHI0KEHHS
B 9KOHOMHYECKOM 00pa30BaHHU:
y4eOHHK. — 6-e u3x., ucrp. — M.:
MznarensctBo «Jeno» AHX, 2008. —
720 c.
1.Bricmas MaTeMaTHKa ISt
9KOHOMHKCTOB: yUEOHHK IJISI CTYACHTOB
BY30B, oOydJaromuxcs o
9KOHOMHYECKHUM  CIICHHAIBHOCTSIM  /
[H.I. Kpemep. U np.]; mox pexn. IIpod.
Pa3nen 9. H.III. Kpemepa. — 3-e¢ u3m. — M.:
T pepennnannubie IOHUTH-JIAHA, 2010. — 479 c. 12 26 -
ypaBHeHHs! 2. Kpace M.C., Yynpsinos b.I1.
OCHOBBI MATEMATHKH H €€ MPIIOKCHHS
B 9KOHOMHYECKOM 00pa30BaHHU:
y4eOHHK. — 6-€ u3f., ucnp. — M.:
WznarensctBo «/eno» AHX, 2008. —
720 c.
Paznen 10. Teopus I'MypMaH B.E. Teopus | 1g 34 i

BEPOATHOCTEI.

BGpOHTHOCTGfI n MaTeéMaTHn4dCcCKas
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cratuctuka. — M.: Beicmas
mkoia, 2003. —479c.
[Tucemennsiit JI.T. Koncnekr
JIEKIUI 110 TEOPUHU BEPOATHOCTEH
Y MAaTEMaTUYECKON CTaTUCTHKE.
— M.: Aiipuc-nipecc, 2008. — 256

C.
I'mypman B.E. Teopus
BEPOSITHOCTEHN M MaTeMaTh4yecKas
cratuctuka. — M.: Bsicmas
Paznen 11. OcHOBBI mkoJja, 2003. —479c.
MaTeMaTHYeCKOM [Tucemennsiit [1.T. Koncmekt 6 10 )
CTATUCTUKH JIEKIMI 110 TEOPUU BEPOSTHOCTEN

Y MaTeMaTHYECKOW CTATUCTHUKE.
— M.: Aiipuc-tipecc, 2008. — 256
C.

4.6.5. Jlpyrue BHbI CAMOCTOSITEIbHON PadoOTHI CTY/IEHTOB.

Jlyig nmydinero ycBOeHUs MaTepuaia Mo JuciuIuinHe “Matematuka” MmpeayCcMOTPEHO

BBITIOJITHCHUE KAXKABIM CTYACHTOM HHAWBHUAYAJIbHOI'O0 JOMAIIHCTO 3aJJaHUs. ‘—Iacm, BBIACTIACMBIC
Ha BBIIIOJIHCHUC MHAUWBUAYAJIBbHOI'O 3alaHus, BXOAAT B CaMOCTOATCIIbHYTO pa60Ty CTyACHTA.

A WDN B

AW

TeMbl MHIUBUYAIbHBIX 3aJaHUN:
WNunuBuayansHOE 3agaHue 1:

. JIuneitnas anre6pa.

. Bektopnas anre6pa.

. AHamMTHYeCcKas TeOMETPHs Ha IIOCKOCTH.

. AHanuTudeckas TeOMeTpHs B IPOCTPAHCTBE.

NnnuBuayansHOE 3aaHKe 2:
[Tpenen GpyHkwH.
JuddepenunanbHoe ncurcaeHue QyHKIMU OAHON EPEMEHHOMN.
WuTterpanbHoe cunciaeHne GYHKINUU OHOM epeMEeHHOM.
Juddepennnanpaoe ncunciaeHne GyHKINUU IBYX IEPEMEHHBIX.
JuddepennunanbHble ypaBHEHUS.

4.7. IlepeyeHb TeM U BU/I0B 3aHATHH, IPOBOAMMBbIX B HHTEPaKTHBHOH (¢opMme.
He npegycmotpensl.

5. (I)OHJI OLHCHOYHBIX CPEACTB AJIHA MPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTrecralumn
IlonHoe onucanue (I)OH,Z[a OICHOYHBIX CPCACTB TCKyIJ_Ief/’I n HpOMCX(YTOQHOﬁ aTrTeCTalun

o0ydaromuxcsi ¢ NepeyHeM KOMIIETeHIINH, onrucaHueM NoKa3aTesned U KpUTEpUEB OLCHUBAHUS
KOMIIETEHIIMH, IIKaJI OLIEHUBAHMS, TUTIOBBIE KOHTPOJIbHBIC 3aJaHUS U METOJAUYECKUE MaTEPHUAIIbI
IIPE/ICTABIICHBI B IPUJIOKEHNH K TAaHHON IPOrpaMMEe.
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6. YueOHO-MeTOAMUYECKOE o0ecredyeHue JUCIMIINHBI.

6.1. Pexomenayemasi iuTepartypa.

6.1.1. OcHoBHasi JiuTEpaTypA.

Ne n/mn ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1-BO, IOl U3/IaHUS, Kon-Bo 3k3. B
KOJIMYECTBO CTPAHUIL ouoL

1. Kpemep H.III. Beiciias Maremaruka [uisi 3JKOHOMUCTOB.— M.: banku u 11
bupxu, 2004.

2. OBunnnaukoB I[1.dD. Bricias maremartuka. — K.: Buma mk., 1991. 25

3. Hanko ILE. u np. Beiciias maTemaTuka B yrpaxHEHUAX U 3a1a4ax (B 2- 100
X yacTax).— M.: Beicuas mikoia, 1986.

4. Kupunuesckuii B.B., KonsutoBa H.A. Kypc Bbicieii maremaruku. K.: 76
Hayx. Jlymka, 1998.

5. [lunaues B.C. Bricimas marematuka. M.: Beicmi. mk., 1990. 75

6. Innaues B.C. 3amaunnk mo BeIiciieid maremaruke. M.: Beicim. 26ix., 24
2001.

7. Munopckuii B.I1. Coopuauk 3anau no Beicuieit Matematuke M.: Hayka, 121
1987.

8. I'mypman, B. E. Teopus BepoATHOCTEN U MaTEMAaTUYECKasi CTATUCTHUKA : 1
yue6. Jlnst By3oB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiit, 2022. —
479 c.

9. I'mypman, B. E. PykoBoacTBO K pemieHur0 3amad II0 TEOpUHU 1
BEpPOATHOCTEM W MareMaTudeckoi craructuke : yueb. [loco6. [lms
By30B / B. E. 'mypman. — 11-e uzz., nepepad. I gon. — M. : FOpaiir,
2022. - 406 c.

10. | pxescknit, C. B. Bbicmas marematnka I: JdHeiHas anreGpa u | DJICKTPOHHbIH
aHaUTH4YecKass reomeTpus : ydeOHoe mocoOue / C.B. PxeBckuii. — pecype

Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Texkcr: JJIEKTPOHHBIH. - URL:
ttps://znanium.ru/catalog/product/1065260 (mara oOpareHus:

02.09.2024). — PesxxiM 10CTyIA: 110 MOIIUCKE.
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6.1.2. JlomosHMTe bHAsI JIUTEPaTypa.

Ne ABTOp, Ha3BaHUE, MECTO U3/IaHUS, U3/-BO, [0l U3/IaHUS, KOJIMYECTBO CTPAHMI]
n/n

1. | Kpacc M.C., YUynpsiHoB b.Il. OCHOBBI MareMaTHUKU U €€ IPUIIOKEHUS B S3KOHOMUYECKOM
oOpaszoBaHuM: y4eOHUK. — 6-¢ u31., ucnp. — M.: M3garensctBo «/leno» AHX, 2008. — 720
c.

2. | ITucemennsrii JI.T. KoncnekT nexmnuii 1o Beicmeit matemaruke / J1.T. [Tucemennsmii. — 10-
e u3J., ucnp. —M.: Aiipuc-IIpecc, 2011. — 608c.

3. | Beiciiasg mMarematuka Juisi SKOHOMHUCTOB: [IpakTHKyM ISl CTYJICHTOB BY30B, 00YYarOIIUXCs
nmo sxkoHommueckuM crermanbHocTsM / [H.IIL. Kpemep. u ap.]; mox pen. mpod. H.ILL
Kpemepa. — 2-e u3z., mepepad u mor. — M.: FOHUTU-ITAHA, 2007. — 479 c.

4. | I'eBopksu [1.C. Bricimas matemaruka. JInneliHas anreOpa U aHaTUTHYECKAst TEOMETPHUS. —
M.: DUSMATIINT, 2011. — 208c.

5. | Manyrun. B.A. Maremaruka aist 5koHoMHCTOB: Jluneinas anreopa. Kypc nexuuii. — M.
— DkcMmo, 2006. — 224c.

6. Mansixun B.W. Beicias maremaruka: YueOHoe mocobue. 2-¢ u3, nepepad. u aomn.— M:
NH®OPA-M, 2009. — 365¢

7. | COoopHUK 3a7ay MO BBICIICH MaTeMaTHke AJisi SkoHOMUCTOB / I'eBopksan I1.C. u ap.; Ilog
pen. I1.C. I'eBopksina. — M.: 3AO «M3parenbctBo «koHOMEKAY, 2010. — 384 c.

8. | COopHuk 3anau no Beicmiel maremaruke. 1 kypc / K.H. Jlynry, JI.T. Ilucemenssiii, C.H.
®ennn, F0.A. llleBuenko. — 7-e uzn. — M.: Aiipuc-tipecc, 2008. — 576 c.

9. | COopHuk 3aznau no Beiciiel maremaruke. 1 kypc / K.H. Jlynry, JI.T. [lucemenssiii, C.H.

®ennn, F0.A. llleBuenko. — 7-e uzn. — M.: Aiipuc-tipecc, 2008. — 576 c.

6.1.3. Ilepuonmueckue U3aaHusl.

He nmpenycMoTpeHsI.

6.1.4. MeToauuecKkue YKazaHus 1Jisd oﬁyqaloumxca 0 OCBOCHHIO JUCHMIIJIUHBI.

No

o/

ABTOp, Ha3BaHUE, MECTO MU3JaHUA, U31-BO, TOJl U3AaHUS, KOJIMYECTBO CTPAHUIL

Maremarnueckuii aHann3. MeTOAMUECKUE YKa3aHUsl K MPAKTHUECKUM 3aHITUSAM U
CaMOCTOSITEIILHOM paboTe C BapruaHTaMH WHAWBUTY aTbHBIX 3a1aHuil./ PeionniieBa E.A.
Jlyranck, y3a-so JITAY, 2022. —124 c.

Jluneiinas anreOpa. Meroauueckue yka3aHus K MPaAKTHYECKUM 3aHSATHSIM H CaMOCTOSTETTHHON
paboTe ¢ BapuaHTaMWd WHIUBUAYAIBHBIX 33JaHUA ISl TIOJTOTOBKM OaKaJaBpOB 3a0YHOU
dbopmbl 00yuenust HarpasiieHus: moarotoBku 38.03.01 «OxoHomuka». PeiounieBa E.A. —
Jlyranck, U3n-so JITAY, 2021. - 62 c.

Marematrka. MeToandeckue yKazaHusi ISl IPaKTUYECKUX 3aHATUI U CaMOCTOATEIbHON
PabOTHI ¢ 3aAaHUSIMH TSI PACYETHO-TPadUUECKO pabOTHI TS TIOITOTOBKU CIICIIAAITIICTOB
3a04HOU (popMBbI 00yUEHHs HallpaBlIeHus1 « IKOHOMHUUecKas 6e3omacHocTh» / 'opbenko E.E. —
Jlyranck: U3n-8o JIHAY, 2019.—48 c.

Teopuss  BeposTHOocTel.  Meroquueckue  ykKa3aHHs K THPAKTUYECKHM  3aHATHAM,
WHIIMBHUAYaJbHOW W CaMOCTOSITENFHOM paldOTe C BapuaHTaMW 3aJaHWil Uil PacuyeTHO-
rpaduueckoii  paboThl JUIA  TOATOTOBKM  OakanaBpoB oOmactu  3Hanmii  35.03.01
,»JkoHoMuKa”./PrionaIIeBa E.A., JIyranck, 2014.— 152 c.
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6. Ilepeuenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«uTepHeT» (Has1€e — ceTh «UHTEPHET»), HEOOXOAMMBIX /1JI51 0CBOCHUS

AUCHUILIUHBbI.
Ne /it Ha3zBaHue nuHTEpHET pecypca, aApec U pexKUM 10CTyNa
1 OOmepoccuiickuii ~ mMareMaTHueckuii — mopTan  (MHPOpPMALMOHHAs  CHUCTEMA)
http://www.mathnet.ru/

2 Hayunas snekrtponnas OubOnmoreka eLIBRARY.RU — Pexum  nmocryma:
" |nttp://elibrary.ru/defaultx.asp

3 Mathcad-crpaBounuk 1o BBICIIICH MaTeMaTHKe —
" |http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

4.  DBC «3uanmymy» — http://znanium.com

5.  |DBC «Jlanw» — http://e.lanbook.com

6. DBC«AgriLiby — http://ebs.rgazu.ru

6.3. CpeacTBa odecnieuyeHus] OCBOECHHS TUCIUTIHHBI.

6.3.1. KommnbloTepHble 00y4aoue 1 KOHTPOJIMPYIOUIUE TPOTPAMMBI.

Ne | Bupg yue6Horo | HammeHoBaHME MPOrpaMMHOTO

cI)yHKI_II/ISI nporpaMMHOI'O obecrieyeHus

n/n 3aHATHUSA obecnieueHus MOJENNpPY
KOHTPOJIb 06yqa}oma;1
omas
1 | Jlekunn Microsoft Office 2010 Std - - +
2 | IIpaktuueckue |http://moodle.Inau.su + + +

6.3.2. Ayauo- U BUAeONOCOOHS.

He nmpenycMoTpeHsl.

6.3.3. KomnbioTepHble mpe3eHTALMN Y4eOHBIX KYPCOB.

He nmpenycMoTpeHsI.
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http://www.mathnet.ru/
http://elibrary.ru/defaultx.asp
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
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7. OnucaHue MaTepHAJIbHO-TEXHHYECKOIl 0a3bl,

HeO00XOMUMOM ISt OCYIIeCTBJICHHS

06p330BaTeJ'IbHOF0 nmpouecca nmo IMCuMIJInHe

HaumenoBanue o6opy0oBaH-

Ne | HBIX yueOHBIX KAOMHETOB, [lepeuenb 0OCHOBHOTO 000PYI0BaHUs, TPUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHS MaTepUajoB
3aHATUI
1. |I-319 — aymuropust g |Cron xumud. —1 mr., cron aya. — 10 mwr., cron 6a3zoBsiii — 10
MPOBEJCHUS TMPAKTUYECKUX |IIT., CTyN yuyeHud. — 30 mrT., Bemaika — 2 mrT., J0CKa J/TeX
U Ta0OPaTOPHBIX 3aHATHHA MOK. — | mIT., WK. ¢ 3/ABepBIO — 2 WIT., CTOJ ayA. — | mT.
OOGopynoBanue sl 1a00OpaTOPHBIX. pabOT 1O ONTHKE H
KBaHTOBOM  (u3mke  (31. IUT, MHKpOCKON «Mupy,
MHUKPOCKOII, amnmapar a/¢iayop., pedakToMeTp YHHBEPC.,
¢doromerp. ckambs, mepecu. ycraHoBka 1002 EM, nacoc
dopBakyymH., Mukpodupa-nuomerp 7®, oceetutenr OC-
21u 1p.); y4eOHO-METOINYECKHE MaTePHAIIbI
2. |A-411 — nekuuoHHas | Cron mpenogaBareiabckuit — 1 wmr., ctyn — 1 mr., mapra
ayIUTOpUs aynurtopHas — 55 mr., TpubyHa — 1 wr., 1ocka — 1 mr.
3. |I-322 — aymuropuss s |llkad ¢ 3/ aB. — 6 mr., ceid-2 mr., Kpecno — 2 mrT., cTo |

CaMOCTOSITENILHON paboThl U
VHIVBUYaJIbHBIX
KOHCYJIbTallui

Tym0. — 13 mmt., cronm qByxTymO. — 1 mT., cTon ayn. — 5 mr.,
mkad g ox. — 1 mwr., crya nab. — 1 mrT., cTya yuyeHud. — 6
IIT., CTYJ I/MSATKui. — 17 mT., KoMmmerorep — 2 mrT., /pe3ax
— 1 mT., MOV — 1 wt., npusTep — 2 WT.

29




8. MexaucuunjinHapHble CBSI3U

IIporoxkoa

COTJIACOBaHUS pabovell MPOrpaMMBbI € IPYTHMHU AUCHUTUIMHAMH

HaumenoBanue
JUCLIMIUIMHBL, C KOTOPOM
IIPOBOJIUIIOCH
COrjacoBaHue

Kadenpa, ¢ koTopoii
IPOBOJMIIOCH COTJIACOBAaHUE

[Ipensioxenus 06 us-
MEHEHMSIX B paboueit
nporpaMme. 3aKiIro4eHue 00
UTOTaX COTJIACOBAHUS

Kadenpa nadopmanmoHHBIX

«Metonbl 1 MonieH B TEXHOJIOTHI, MATEMAaTUKU U CornacoBano
9KOHOMUKE»
buznku
Kadenpa Oyxranrepckoro yuera,
«CTraTucTuka» CornacoBaHo

aHaji3a U ayiuTa
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JIucT n3MeHeHuil padoueil mporpamMmbl

Mpniaoxenne 1

Howmep I[Tepeyennb IMoxnuce
Howmep Crpaunutisi ¢
MIPOTOKOJIA OTKOPPEKTHPOBAHHBIX 3aBEyIOIIETO

M3MEHEHUS WM3MEHEHUSIMU o
U JlaTa IIYHKTOB kadenpoit

No'1 ot

12 6.1
1 03.09.24
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Mpuioxenne 2

JIner neprnoauvecKux NpoBepok padoyeii NporpaMmmsbl

J10JDKHOCTHOE JIHIIO,
MIPOBOJIUBIIIEE TPOBEPKY:
®.1.0., 101KHOCTb,
IIOIHUCH

Hara

[ToTpebHOCTH B
KOPPEKTHPOBKE

IIepedyens nyHKTOB, CTp.,
pa3zesnoB, TpeOyOIMUX
U3MEHEHUN
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puioxenne 3

OEJIEPAJIBHOE TOCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O OBPA3OBAHUA «JIYITAHCKUU 'OCYJAPCTBEHHbBIN
ATPAPHBIM YHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/I OHEHOYHbLIX CPEACTB
y4eOHOM TUCIUIUIMHBI «MaTteMaTuka»

Hanpasnenue noarotosku: 38.03.01 Dxonomuka

HanpasnenHnocts (mpoduiib): DKOHOMUKA MPEANPHUITHIA U OpraHU3aIHiA

YpoBeHb npodeccuoHanbsHOro 00pazoBaHus: OakaiaBpuaT

I'ox Hauama moaroroBku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIETEHIIMA, COOTHECEHHBIX C THIUKATOPAMM JJOCTUXKEHUA KOMIETEHINI, C YKASAHUEM 3TAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon dopmynupoBKa Wnnnkatopsl Oran [Inanupyemsie HaumenoBanue moxpynei u HaumeHnoBaHue o1ieHOUHOTO
KOHTPO- | KOHTPOIUpPYEeMOH TIOCTYDKCHUS (ypoBeHb) pe3yIbTaThl (mm) pa3nernoB JUCITUTLTIHEI CpelIcTBa
JIUPYEMO KOMIIETCHIINU KOMIIETCHIINU OCBOCHHUSA o0yueHus Texymmii | [IpomexxyTouna
i KomIIe- KOMIIETEHIIUN KOHTPOJIb s aTTecTalys
TEHIUU
YK-1 CnocobeH YK-1.1. IlepBsiii 3Tann | 3HaTh: METOIBI Pasznmen 1. DnemenTs! BeIcIIEH TecTst 3auer, SK3aMeH
OCYILECTBIATh AHanm3upyer (TIoporoBsiIif AHAIM3A 3a/[a4H, €€ anreOpsl Paznen 2. BekTopHas 3aKpBITOTO
ITOMCK, 3aJa4y, BbIIEIAS YPOBCHB) 6a30BEIC il)nre6pa3 A THIa
KpATHYECKHit ee 6a30BbIE O TABIAIOLIe azaen 3 AHanuTHYecKast
AHAJIN3 U CUHTe3 | COCTABIIAIONIME, Jut reOMETPHs B Ha IIOCKOCTHU
HEhOPMAITHH, OCYIIIECTRISET Paznen 4. Ananutnueckas
reOMETPHsI B IPOCTPAHCTBE.
HpI/IMeH}ITI: JCKOMITIO3UIINIO Pasz[en 5.
CUCTCMHbBIN 3ajan BBeneHne B MaTeMaTHUECKHI
MOAXOM 1A AHAITH3.
pemenus Paznen 6. luddepennnanpaoe
IOCTaBJIEHHBIX ucuuciieHne GyHKIUU OJHON
3a1a4 IIEPEMEHHOM.
Pazmen 7.
Huddepennmanpaoe
ucuuciieHne GyHKIUH JBYX
MEPEMEHHBIX.
Pazgen 8. NurterpansHoe
ucuucieHre QyHKIUU OTHON
IIEPEMEHHOM.
Paznen 9. luddepenunansasie
YpaBHEHUSI.
Paznen 10 Teopus
BEPOATHOCTEH.
Bropoii atan YMeTh: Pa3znen 1. DnemenTs! BricHIEH TecTsl 3aueT, 3K3aMeH
(TponBUHYTHIN | aHATM3UPOBATH anredpsr Paznen 2. BexTopHas OTKPBITOTO
YPOBEHB ) 3amauy, BRIZCNSISI €e | anredpa THITA
0a3oBbIe Paznen 3 AnanuTtnueckas (Bompochl




COCTaBJIAIOIIHNE,
OCYIIIECTBIISIET
JIEKOMIIO3HIIHIO
3a7a4u

FEOMETpPHS B HA TNIOCKOCTH
Paznen 4. Aranutngeckas
TeOMEeTPHS B TIPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHUECKUNA
aHaIN3.

Paznen 6. luddepennmansaoe
UCYUCIICHUE (YHKITUH OJTHOM
MIEPEMEHHOM.

Pazpen 7.

JuddepennnanbHoe
rcurcieHne QyHKINU TBYX
MIePEeMEHHBIX.

Pazgen 8. Muterpansuoe
UCYUCIICHUE (YHKITUH OJTHOM
MIEPEMEHHOM.

Paznen 9. luddepeHunanbHble
YpaBHEHHUSI.

Paznmen 10 Teopus
BEpPOSITHOCTEM.

IUTSI OTIPOCa)

Tpernii aran
(BBICOKHIT
YPOBEHB)

UMETH HABBIKU:
aHaJM3a 3a/Ja4H,
BBIIENSA €€
0a3oBEIE
COCTAaBJIAIOIIHNE,
OCYIIECTBIISIET
JIEKOMIIO3HIIHIO
3a7a4H.

Paznen 1. DaeMeHTHI BBICIIEH
anreOpsl Paznen 2. BektopHas
anredpa

Paznen 3 Amanmutnuyeckas
reOMETpHS B Ha TNIOCKOCTH
Pasgen 4. Ananutuueckas
TeOMETPHS B IPOCTPAHCTRE.
Pazgen 5.

Beenenne B MaTeMaTHUECKUI
aHaJIn3.

Paznen 6. luddepeninanbaoe
ucyrciaeHrue QyHKIUH OTHON
[IEPEMEHHOI.

Pazgen 7.
JudbdepennuanbHoe

PacueTHas
pabota

3auer, dK3aMeH
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ucuucieHne QyHKIUU IBYX
IIePEeMEHHBIX.

Pazgen 8. MHTErpamsnoe
ucuucieHne QyHKIUU OTHON
IIEPEMEHHOM.

Pazgen 9. {uddepennnansasie
YpaBHEHHSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

YK-1.3.
Paccmarpusaer
BO3MOJKHBIE
BapUAHTHI PEILICHUS
3a7jauy, OLlEHUBAs
HUX I0CTOMHCTBA U
HEIOCTaTKH

IlepBb1ii 5Tan
(IoporoBbIif
YPOBEHB)

3HaTh:
BO3MO>KHEIC
BapUAHTHI
peleHus 3aaayu,
OLICHMBAs UX
JOOCTOMHCTBA 1
HENOCTaTKHU.

Pasznmen 1. DnemenTs! BeIcIIEH
anreOpsl Paznen 2. BekTopHas
anredpa

Pa3nen 3 Ananutnueckas
TreOMETPHsI B Ha IUIOCKOCTH
Paznen 4. Ananutuyeckas
reOMETPHsI B IPOCTPAHCTBE.
Paznen 5.

BBenenue B MaTeMaTU4ECKUN
aHaJm3.

Paznen 6. luddepennnanpaoe
ucuuciieHre GyHKIUU OJHON
IIEPEMEHHOM.

Pazmen 7.
JuddepennuanbHoe
ucuuciieHne GyHKIUH JBYX
MEPEMEHHBIX.

Pa3nen 8. MHTterpansHoe
ucuucieHre QyHKIUU OTHON
[IEPEMEHHOM.

Paznen 9. luddepenunansasie
YpaBHEHHSI.

Paznen 10 Teopus
BEPOATHOCTEH.

TecTol
3aKPBITOrO
TUIIA

3adeT, sK3aMeH
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Bropoii atan
(mponBUHYTHII
YPOBEHB)

yMeThb:
HCII0JIb30BaTh
BO3MOKHBIE
BAPUAHTHI
pelIeHus 3a1a4H,
OLICHUBAs UX
JIOCTOUHCTBA U
HEJIOCTaTKU.

Paznen 1. DneMeHTHI BBICIIIEH
anreops! Pazmen 2. BekTopHas
anredpa

Pa3znen 3 Ananmurudeckas
FEOMETpPHS B HA TUIOCKOCTH
Pasnen 4. Ananurudeckas
TEOMETpPHS B IPOCTPAHCTRE.
Paznen 5.

Beenenne B MaTeMaTHUECKUH
aHaJus.

Paznen 6. luddepenuumansaoe
ncurcineHne QyHKIUN OTHOM
MIEPEMEHHOM.

Pazgen 7.
JuddepennnanbHoe
rcurcineHne QyHKINU TBYX
IIEpEMEHHBIX.

Pazgen 8. MuTterpansuoe
ncuncineHne QyHKIUU OTHOM
MIEPEMEHHOM.

Paznen 9. uddepeHunanbbie
YpaBHEHUSI.

Paznmen 10 Teopus
BEPOSITHOCTEH.

Tectsl
OTKPBITOTO
TUTA
(BompoCHI
IUTSI OTIPOCa)

3auer, dK3aMeH

Tpernii aran
(BBICOKHIT
YPOBEHB)

HMeTh HABBIKH:
WCIIOIb30BAHUS
BO3MOYKHBIX
BApUAHTOB
pELIeHHS 3a/1a4H,
OILICHUBAs UX
JIOCTOMHCTBA U
HEJIOCTATKH.

Paznen 1. DaeMeHTHI BBICIIEH
anredpsr Paznen 2. BexTopHas
anrebpa

Paznen 3 Ananurudeckas
FEOMETpUS B Ha IJIOCKOCTHU
Pasnen 4. Ananutuueckas
TEOMETPHUS B POCTPAHCTBE.
Pazgen 5.

Baenenne B MaTeMaTHUECKUI
aHaJIn3.

Paznen 6. luddepennnanbaoe

Pacuernas
pabota

3auer, dK3aMeH
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ucuucieHne QyHKIUU OTHON
TePEMEHHOM.

Pazpen 7.
Huddepenuunansaoe
ucuucieHne QyHKIUU IBYX
[IEPEMEHHBIX.

Pazgen 8. Murterpansuoe
UCYUCIICHUE (YHKITUH OJTHOM
MIEPEMEHHOM.

Paznen 9. luddepenunanpabie
YpaBHEHHS.

Paznmen 10 Teopus
BEPOSITHOCTEM.
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2. OIIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUSA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUSA, OITMCAHUE HIKAJI

OLEHUBAHUA
Ne | Haumeno Kparkas [Tpencramne- Kpurepun oneHnBanus kana
n/ BaHHE XapaKTepUCTHKA HHE OLICHUBAHMS
I | OLEHOYHO | OIIEHOYHOIO CpeACTBa OLIEHOYHOT O
ro CpeicTBa B
CpencTBa donme
1. | Tecr Cuctema TectoBsle B Tecte BrimoaneHo 90-100% Ornenka
CTaHAapPTU3UPOBAHHBIX | 3a7aHUs 3aJaHu’ «Omauunoy (5)
3aJIaHNM, TTO3BOJISIONIAS B rtecte BhImonneno Ooxee 75- | Ouenka
HU3MEPHUTH YPOBEHD 89% 3amanmii «Xopowo» (4)
3HaHMH. B Tecre BoimonmHeno 60-74% | Ouenka
3a1aHui «Yooenemsopum
envhoy (3)
B Tecte BemonHeHo menee 60% | Onenka
3a/1aHui «Heyoosenemsopu
menvhoy (2)
bonpmas uacte omnpenenenuit | Onenka
HE MpeJICTaBIICHA, oo | «Heyooeremeopu
npeficTaBieHa ¢ IpyObIMU | menvHo» (2)
OUIMOKaMHU.
2. | Ompoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI OreHka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeTsl; | «Omauuno» (5)
OIIEHUTH KPYT030D, HPaBUIBHO HCIIOJb30BaH
YMEHHUE JIOTHYECKU QITOPUTM  OOOCHOBaHMH  BO
MIOCTPOUTD OTBET, BpEeMsl  pacCyKACHHH;  ecTb
yMeHHe JIOTHKA PacCyXICHHH.
MIPOJIEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Orenka
MOHOJIOTHYECKYIO peub MpeJIoIaraeMble OTBETHI, ecTh | «Xopouio» (4)
1 WHBIE JOTMKA  PAcCy)XKICHHH,  HO
KOMMYHHUKaTHBHBIE HETOYHO UCTIONIb30BaH
HaBBIKH. Y CTHBIN OIIPOC QITOPUTM  OOOCHOBAaHMH  BO
o0nasaet 6ONIBIIUMH BpeMs pacCyXIeHHH M He Bce
BO3MOKHOCTSIMH OTBETHI NOJIHBIE.
BOCIIUTATEIILHOTO [TponemMoHCTpUPOBaHbBI OreHka
BO3/ICHCTBYs, CO3/1aBast IpeAronaraeMele  OTBETHI, HO | «Yooeremeopum
YCIIOBHS ATIA HETIPaBUIIEHO UCTIONB30BaH | envHo» (3)
He(hOpManbHOTO anmroputT™M  00OCHOBaHHN  BO
oOIIeHNSI. BpeMs paccyXIeHH;
OTCYTCTBYET JIOTHKa
pacCyXIeHHH;  OTBETHl  He
TIOJTHBIE.
OTBeTHI HE NPECTABICHBI. Onenka
«Heyoosenemsopu
menvHoy (2)
3. | Pacuerna | CpezncTBo npoBepKH Ilepeuens IIponeMoHCTpUPOBAaHO Onenka
sl padoTa | BJIaJEHUS HaBBIKAMU 3aaHuH, MOHUMAaHHe METOIUKH peuieHus | «Omauuno (5)
(pemreHue | IpUMEHEHUS BXOJAIIMX B | 3aJayl M e NpHUMEHEHHE.
3a1a4) TIOJTyYEHHBIX 3HAaHUH 110 | pacuyeTHO- Pemenne Ka4eCTBEHHO
3apaHee OIpeAeIeHHON | rpadudecky | odopMieHO (aKKypaTHOCTb,
METOJIUKE JUTSl PEIICHUs | [0 paboTy JIOTUYIHOCTH ). HcnonszoBan
3a7a4. TpaAuLIMOHHbBIN WU
HETPaJMLIUOHHBIA  TMOAXO0A K
pelieHro  3ajadd.  3agada
pemnieHa mpaBUiIbHO.
ITponeMoHCTpUPOBAHO Ornenka
MIOHMMaHHE METOJMKH pelieHue | «Xopouto» (4)

U ee mnpuMmMeHeHue. Pemienue
3a[1a4d MPaBHIBHO O0()OPMIICHO.
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IIPOBOAUTCA IO
OKOHYAaHUHN U3YyUYCHU
JUCHHITIINHBI.

TEPMHUHOJIOTUYECKOTO arnapara
JUCIUIUTMHBL, YMEHUE
AHAITM3MPOBATH MPOOIIEMY,
CoZlEpKATENBLHO U
CTHITHCTHIECKH TPAMOTHO
M3Jarath CyTh BOIPOCa,;
ry0OKO MTOHUMAThH MaTepHa;
BJIaJieHU€E aHAJTUTHYECKIM
CIIOCOOOM H3JIOKEHHUS BOTIPOCA,
HAyYHBIX HJIEH; HaBBIKAMHU
apryMeHTaIlMH ¥ aHaIu3a
(hakToB, COOBITHIA, SIBIICHUA,

Ne | Haumeno Kparkas IIpencrasne- Kpurepuu ouenuBanus IMkana
/ BaHUC XapaKTePUCTHKA HUC OIICHUBAHUS
I | OLIEHOYHO | OIIEHOYHOTO CPEJICTBA OLIEHOYHOT'O
ro CpelcTBa B
CpencTBa donme
3amaua pelieHa  IPABUIBHO.
EcTb oTIenbHBIC 3aMCUYaHHS.
[IponemoHCcTpUpPOBaHO Orenka
MIOHUMaHHe METOJHMKH peleHust | «Yoosnemsopum
U YacTUYHOE ee INpUMeHeHue. | envHo» (3)
3ajiaua pernieHa YacTHYHO.
3ajaua He pelleHa. Orenka
«Heyoosenemsopu
menvHo» (2)
4 3auer 3auer BbIcTaBiseTcs B | TecToBble B tecte BemonneHo 60-100% | «3aureHO»
pe3yibTare MOABENCHUS | 3aJaHusl K | 3aJaHHui
HUTOTOB TEKYILIETo | 3a4eTy
KOHTpONsA.  3a4eT B B Tecre BeimonueHo meHee 60% | «He 3aureHo»
bopme HUTOTOBOTO 3alaHUH
KOHTPOJS  TPOBOIHTCS
Ut 00yJarommuxcs,
KOTOpBIE HE CIIPAaBIIIHCH
C  4acTbl0  3aJaHUU
TEKYILIEro KOHTPOJIS.
5 Jk3amen | KonrtponbHoe Bormpocs! k ITokazaHo 3HaHUE TEOPUH Onenka
MEpOIPHUATHE, KOTOPOE | SK3aMEHY BOIIpOCA, MOHATHHHO- «Omauunoy (5)

TPOIIECCOB.

BricTaBnsiercs

oOydarommemycs, TMIOJTHO,
moApoOHO u TpaMOTHO
OTBETHBIIEMY HAa  BOIPOCHI

omera " BOIIPOCHI
JK3aMeHaTopa.

ITokazano 3HaHuMe OCHOBHBIX | OIeHKA
TEOPETUIECKHIX nosioxkennid | «Xopowoy» (4)
BOIIPOCA; yMCHHE
aHAJIM3UPOBATH SIBIICHHSI,

(dakTe, OeHcTBHA B paMKax
BOIIPOCA;  COJCPXKATEIBHO W
CTHJIMCTHYECKU rpaMOTHO
u3NaraTb CyTh BOIpPOCa, HO

AMEET MECTO HEeIOCTATOYHAS
MTOJTHOTA OTBETOB o
H3JIaracMoMy BOTIPOCY.
[IpogeMoHCTPUPOBAHO

BIIAJICHUC AHATUTHYCCKIM

CrocoOOM H3IIOKEHHUsST BOIpOca
Y HaBBIKAMU apTyMEHTAIUH.
BricTaBnsercs
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Haumeno
BaHUE
OIICHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBa

[Ipencrase-
HHUE
OIICHOYHOT'O
CpelcTBa B
donme

Kpurepuu onennBanus

[Ixana
OLICHUBAaHUS

00y4JarIeMycsi,  HOJHOCTBIO
OTBETUBIIEMY Ha  BOIPOCHI
Omera " BOIIPOCHI
9K3aMEHATOPa, HO
JIOIYyCTHBLIEMY IIPH OTBETax
HE3HAYUTEIbHBIC ournbKwy,
yKa3bIBalOIIe Ha HAJIWYHE
HECHUCTEMHOCTH ¥ MpPOOEIoB B
3HAHUSX.

[lokazaHo  3HaHME  TeopHH
BOIpOCa (parmeHTapHO
(HemonHOTA W3II0KEHUS
uHdopMaLUK;  ONEpHUpPOBaHHE
INOHATUAMUN Ha OBITOBOM
YPOBHE); yMEHHE BBIICIHUTH
rJaBHOE, chopMypoBaTh
BBIBOJIBI, IIOKa3aTb CBS3b B
MOCTPOCHHH oTBeTa He
MPOJIEMOHCTPHPOBAHO.
Brnanenne AQHATUTHYECKUM
CIIOCOOOM M3JIOKEHHUSI BOIpOCa
u BJIaACHUC HaBbIKaMH
apryMeHTaluu HE
HPOJEMOHCTPHPOBAHO.
Ob6yuaromuiics JIOTTY CTHII
CYLICCTBEHHBIC OIIMOKH TIpU
OTBETaX Ha BOINPOCH OHMIIECTOB
W BOIPOCHL 3K3aMEHATopa.

OrneHka

«Yooenemsopum

envro» (3)

3HaHue NOHITUWHOTO ammnapara,

TEOpHHu BOIIpOCA, HE
MIPOJICMOHCTPUPOBAHO; yMEHHE
aHAIN3UPOBAThH yueOHBIH
Marepuai HE
MPOIEMOHCTPUPOBAHO;

BJIaJICHHUE AHATUTHYECKUM
CIOCOOOM H3JIOKEHUS BOIpOCa
u BJIaJICHUE HaBBIKAMU
apryMeHTaluu HE
MIPOIEMOHCTPUPOBAHO.

OOyyaromuiicss He OTBETHJI Ha
OJIMH WJIM JIBa BOIpoca OuieTa
U JOTOJHUTENbHbIE BOIPOCHI
9K3aMeHaTopa.

OueHka

«Heyoosenemsopu

menvho» (2)
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3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI NJIA UHBIE MATEPHUAJIbI,
HEOBXOJMMBIE /151 OEHKH 3HAHMI, YMEHWIA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX STAIII ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OueHoYHBIE CpeICTBA /s IPOBe/IeHUsI TEKYIIero KOHTPOJIA
Tekyuuii KOHTPOJIb OCYHIECTBIISIETCS IMPENoAaBaTesieM AUCIUIUIMHBI MPU MPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3aJlaHUM, YCTHOTO OMpOca U pacyeTHOU paboThlI.

YK-1 Cnoco0eH ocymecTBJATh NMOUCK, KPUTHYECKMd aHAJIM3 M CHHTe3 MH(oOpManuu,
NPUMEHATH CHCTEMHBII MOIXO0/ /ISl pellieHUsl MOCTABJEHHbIX 3a/1a4.

YK-1.1. Ananusupyer 3agauy, Bbllejsiss ee 0a30oBble COCTABJSAKIIHME, OCYLIECTBJISIET
JEKOMITO3UIIMIO 32291,

IlepBbiii 3Tan (HOPOroBOil YPOBEeHb) — MOKA3bIBaeT C(POPMUPOBAHHOCTH NOKA3aTeIs1
KOMIIeTEHI[HH «3HATh»: MeTObl AHAJIN3Aa 32124 U, ee 0a30BbIe COCTABJISIONINE.

TecToBble 3aJaHUA 3aKpPbITOI'0o THIIA

1. IlepeMHOkKaTh MOKHO MATPHIIbI:

A) A1 KOTOPBIX KOJMYECTBO CTPOK MEPBONH MATpPHULl PAaBHO KOJUYECTBY CTOJOLIOB BTOPOU
MaTpHUIIbI;

b) g KOTOpBIX KOJIMYECTBO CTOJOLOB MEPBOH MaTpHUIbl PaBHO KOJHYECTBY CTPOK BTOPOM
MaTpHIIbI;

B) oaunakoBoii pa3mepHOCTH;

I') npousBosbHBIE;

J1) TOABKO KBaJpaTHBIE.

2. JlivuHa BeKTOpa a = {3; -4, 5} paBHa:

A)5V2:
B) /5;
B) 4;
I)3.

3. Tpu BeKkTOpa KOMIJIAHAPHBI, €CJIH HX
A) ckansipHO€e MPOU3BEACHHUE PAaBHO HYJIIO;
b) ckansipHOe npou3BeeHNE HE PABHO HYJIIO;
B) cMmemanHoe Mpou3BeieHNE PaBHO HYJIIO;
I') BeKTOpHOE MPOU3BEEHUE PABHO HYJIIO;

J1) BeKTOpHOE IPOU3BEICHUE HE PABHO HYIIIO.

4. TlpousBoanas pyHKImH Y = 5DX —3x° +2x° umeer mup:
A) y=5x—3x*+2x°;
B) y= ﬁ - ﬁ + X—6 ;
2 5 3
B) y=5-15x*+12x°;
N y=5-3x*+2x°.
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5. Tl oxpysuoct (X—2)2 +(y+4)? =4 uentp 1 paauyc UMeIoT BUL:
A) 0,(2;4), R=4;

B) 0,(-2;4), R=2;

B) 0,(2,-4), R=4;

I 0,(2,—-4), R=2.

Kinroun

QB WIN|EF
—~ || w | o

6.3a0anue na coomeemcmeue.
Onpenenurte COOTBETCTBHE Me KAy YPABHEHHEM JTHHUM BTOPOT0 MOPSIKA U ee HA3BAHHEM:

Ypasuenue nunuu emopozo nopsoka Hazeanue nunuu emopozo nopsoka
1. X2 —4y= 0 a) SJUTUIIC
G y2 —25 0) runepboa
2 2 B) nmapaboia
X
3. —+ y _ 1
25 16
4. 4x> _9y2 =36 I') OKPYXHOCTb
Pesynbprarel 0popMuTh B TAOIHIE
1 2 3 4
Kiroun
1 2 3 4
B r a 0

Bropoii 3Tan (MpoABHHYTHIH YPOBEHb) — NOKA3bIBaeT CYPOPMHUPOBAHHOCTD MOKA3ATEIs
KOMIICTCHIIUHM «YyMeTh»: aHAJIM3MPOBaTh 3a7a4y, BbLIeJIsis ee 0a30Bble COCTAB/ISAIONINE,
OCYLIECTBJIAET JEKOMIIO3UIIUIO 3a/1a4H.

3aaHus OTKPBITOrO THIIA (BONPOCHI /IVISl OIIPOCA):
. Chopmynupyiite ycioBue neprneHIuKyISpHOCTH IBYX BEKTOPOB.

2 2 4
2. Jlana matpuna A=|-3 3 —2|. Uemy paBHa cymMMa DJJIEMEHTOB ai+az+asl JTOM

1 -1 5

[EEN

MAaTpHUIIbI?

Kakue Touku Ha3bIBAIOTCSI KPUTUYECKUMHU TOUKAMU IIEPBOTO POAA.

YTo Ha3bIBAETCS OKPYKHOCTBIO U KAKOUM BUJ UIMEET YPaBHEHHUE OKPYKHOCTH?

5. Kakoii Bug nmeet popMysia MHTETPUPOBAHUS IO YAaCTSIM B HEOIIPEIeJIEHHOM UHTErpane??

~ow
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Kiroun

1. JIBa HEHyJIEBBIX BEKTOPA MEPIEHIUKYISPHBI, €CIIU X CKAIIPHOE MPOU3BE/ICHUE PABHO
HYJIIO.

2. CyMmMa 2JIeMEHTOB a12+dazs+ass MaTpullpl paBHa 2+(—2) + 1 = 1.

3. KputnueckumMu TOYKaMu TEPBOTO poJa HA3bIBAIOT TOYKH, B KOTOPBIX IepBas
pou3BoiHas (GYHKIMH paBHA HYJIIO WM HE CYIIECTBYET.

4. OKpYy’KHOCTbIO ~ Ha3bIBaeTCsl  IEOMETPUYECKOE  MECTO  TOYEK  IIJIOCKOCTH,
PaBHOYJIAJICHHBIX OT OJHOM M TOW K€ TOYKH, HAa3bIBAEMOW €€ LIEHTPOM. YpaBHEHUE

2 2 2

okpyxHocTH umeeT Bux: (X—X5)  —(Y—Yo) =R".

S ®opMyJia MHTETPUPOBAHUS 110 YaCTAM UMEET BH/L:: judv =uv— jvdu .

Tperuii 3Tan (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(OPMHPOBAHHOCTL IOKA3aTe/s

KOMIIETEHIIMM «HMeTh HABBIKH»: MMeTh HABBLIKM aHAJIW3a 3aJa4YM, BbIJejss ee 0a30Bble
COCTaBJIAIIONIIME, OCYIIECTBJIsIET JeKOMIIO3UIIUIO 3aJa4YH.

Pacuernas pabora:

1. BeuucauTh 00beM Mapajuiesenuie/ia, IOCTPOSHHOTO Ha BEKTOpax a=—4i+ 5] :
b=7i+6j—6k uc=j—2k.

2. Jlanbl BepmuHbl Tpeyronbuuka ABC: A(3; 5), B(6; 8) u C(-1; —5). CocraButh
ypaBHEHHUE TPSAMOI, Mpoxosiieit uepes Bepinny C napauieabHo CTOpoHe AB.
Haiiti o6ee pernenue GpudhepeHuansHoro ypapHenus y' = X2y .

HaiiTy momans GUrypsl, orpaHHUeHHOM rpadukaMu GyHKIHMi Y = X* —6X +5u

y=0.
2
5. Haiitu 3HaueHue Npou3BOIHON QyHKIMU Y = e3 g rouke X, =0.
Kiroun
1. | O6wém napajiesienuIe/a, MOCTPOSHHOTO Ha BEKTOpax a = {ax ;a,;a, }, b= {bx by ; bz} u
c= {cx;cy;cz} onpenensercs no popmyne : V, . = ‘(axﬁ)-é‘ .
Bekropsl a = {-4;5,0}; b={7,6;-6}; c={01-2}.
N aX y z
Haiinem cMenIaHHoe IPOU3BENEHNE BEKTOPOB 110 HopMyJIe (a X b)- c=by b, b,
C, C G,
-4 5 0
(axb)c=|7 6 —6=48+0+0-0-24—(-70)=94.
0 1 -2
Torma Vnaw)a = |94{ = 94(603).

Tak kxak npsimast napauiensHa ctopoHe AB, To OHa napaiiesbHa U BEKTOPY
AB ={-1-38-5}={-43}.
VpaBHeHwHe MPsAMOiA, poxosiiiei yepes qanuyoo . M O(XO; yo) [apajjieabHO BEKTOPY
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§={|;m}HMeeTBHn: X_ony_yo.

I m
ToxcTaBuM KOOpAMHATH TOUKH C(—1—5)1 KoopanHaTsl Bektopa AB = {—4;3}:
X—(-) _y-(-5),
—4 3 7
X+1 y+5
[Ipeobpasyem ypaBHEHHE: 1 3 ; 3(X +1) =4. (y + 5);

3X+3=-4y—-20; 3x+4y+23=0 — uckomoe ypaBHCHHE TPSIMOIA.

Juddepenunansaoe ypasuenue Y = X°y — 370 nuddepeHImanbHoe YpaBHEHHE C

pasacAromuUuMuCa NICPEMCHHBIMH.

d )
3amenum Yy’ = Yoy npuBeaEM K TudepeHInaIbHOMY YPaBHEHHUIO C pa3/ieICHHBIMH

dy _, . dy

nepeMeHHBIMI: — = X’y ; — = X“dX.

dx y
[IpounTterpupyem o0e 4acTu ypaBHEHUS J‘ﬂ = J. x*dx ;
y

3
In|y| = X? +C — obuiee penienue .

®ymkmus Y = X° —6X+5 — 510 mapabona, BETBH KOTOPOIi HAIIPABJIEHBI BBEPX, OHA

MEepeCceKacT OCb Ox B ABYX TOYKaX. Haiinem nx KOOpAWHATHI:

y=0: x*-6x+5=0;

D=36-4.1.5=16, VD =4.

Tak kak ¢urypa pacrnonoxena Huxe ocu Ox , TO IJIOIIAIb KPUBOJIMHEHHON Tpanenuu
Haiinem no gopmye: [Tnomans Gurypst , orpanndeHHON QyHKIMEH Y = f(X) , ocbto Ox
b

v npameiMu X =@, X =b onpenensercs no popmyne : S =— J f (x)dx.
a

5 3 2
Torma S =—_|'(x2 —6x+5)dx:—[%—6%+5xJ S _
1 1

_ 15 305005 (L ai5)|- {12 50_1 )
3 3 3 3
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:-(&‘-wj ( gj 32_102 (e0?),
3 3) 3

2
5. Oynkusa Y = e

croxuoit Gyrxumn : Y = f'(p(X))-@'(x):

3TO cnoxHas QyHkius. [Ipumenum Gopmyiy mpou3BoIHOM

y/ — (e3x2+l) 3x +1 (3X +1) 3x2+1 . 6X — 6X . e3x2+1

Haiinem 3HaueHne mpon3BogHOM B Touke X, =0

y'(0)=6-0-63* =0.

YK-1.3. PaccmaTtpuBaer BO3MOKHbIe BapHAHThbl PpPeELICHUs 3aa4M, OLEHMBAasA MX
JAOCTOMHCTBA U HEIOCTATKH

IepBbiii 3Tanm (MOPOroBoii ypoBeHb) — MOKa3biBaeT C(OPMHUPOBAHHOCTH NOKA3aTeJs
KOMIIETCHIIMM «3HATh»: BO3MOKHbIe BAPHAHTBHI pelICHUsl 3aJa4YHM, OIEHMBasg HUX
AOCTOMHCTBA M HEIOCTATKH.

TecToBble 3aJaHUA 3aKpPbITOI0o THIIA

1. Ilpu TpaHCNIOHUPOBAHMYU MATPHUIIBI €€ ONpeeIuTe]b
(BbIOpaTh OJIMH BapUaHT OTBETA)
a) MEHSIET 3HaK Ha MPOTHUBOIOJIOKHBIIA;
0) yMHO’KaeTcs Ha MPOU3BOJILHOE YHCIIO;
B) HE MEHSETCS;
I') HE CYILECTBYET;
1) paBEeH HYJIIO.

2. Ilnomans napajieorpaMma onpeiensiercs no popmy.ie
(BbIOpaTh O/IMH BapUaHT OTBETA)

a) SIE‘EXB‘,
S ==[abd].
B)Sz‘abc‘;
r) SZ‘EXB‘;

3 S = [alBl-sing

3. B ypaBHeHnuu npsimoii A(x —xo0) + B(y — yo) = 0 3Hauenusi A u B onpenensitor
(BbIOpaTh O/IMH BapuaHT OTBETA)
a) BEJITMYMHBI OTPE3KOB, OTCEKAEMBIX MPSIMOI Ha KOOPIUHATHBIX OCSX;
0) KOOpAMHATHI HOPMAJIBHOTO BEKTOPA;
B) KOOPJIMHATHI HAIIPABJIAIONIETO BEKTOPA;
I') IapamMeTpbl ypaBHEHUS;
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1) KOOpJIMHATHI TOUKH, YePE3 KOTOPYIO MPOXOAUT MpSIMas.

4. ®yukuus y = f (X) ABJAsieTcs: HEYETHOM, €CJIM BBINOJIHIETCS YCJIOBHE:

(BBIOpATh OJIMH BapHaHT OTBETA)
a) f(=x) =1 (x);

0) f (=x) #f(x);

B) f (—x) #—f(x);

r) f(=x) =-f(x);.

5. YpaBHeHHe NpsiMoii, MpoXoAsilleil Yepe3 JaHHYI0O TOUKY NapalieJIbHO HANIPABJISIOIIEMY

BEKTOPY, MMeeT BH/I

(BBIOpATh OJIMH BapHAHT OTBETA)

) X+X _ Y+,

B) A(X_Xo) _ B(y_ yo) .
I m

r) A(x —x0) + B(y — y0) = 0;
n) A(x —xo0) — B(y — y0) = 0.
Kroun

Q7 (O ® |

peleHust:

Ol'lpe}le.]'ll/lT]) COOTBETCTBHE MCEIKIY }Il/l(l)(l)epeHlII/IaJILHLIM YPaBHEHUEM U METOA0OM €Io0

Jlughgepenyuanvroe ypasnenue

Memoo pewenus

1y — 3x2 y=0 a) METOJ1 pa3/IeJICHUs IEPEMEHHBIX
’ 2 3 y
2.y +—y=X 0) MeTO/ MOJICTAaHOBKH, 3aMeHa — — = U
X X

3. y'=7y"+10y=0

B) MeToA bepHyium — noxcranoBka Yy =U-V,
rae U=U(X), -v=V(X)

I') COCTaBJIEHUE XapaKTEPUCTUYECKOTO
ypaBHEHUS
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Pesyneratel opopmuth B TabamIe

1 2 3 4
Kiroun
1 2 3 4
a B r 0
Bropoii »3tanm (MpoABMHYTBIH YPOBeHb) — MOKa3bIBaeT C(POPMUPOBAHHOCTH

MoKa3aTeJsd KOMIIETCHIHHU «YMETb»:

HCII0JB30BaTh BO3MOYKHbBIC BapHUAaHTbI PCEIICHUA

3a/1a4M, OLCHNBAas UX JOCTOMHCTBA U HEJOCTATKH.

el

Knroun

3ajaHusi OTKPHITOrO TUINA (BONPOCHI JJISA ONIPOCA):

Kaxkoe coObITHE Ha3bIBAIOT MPOTUBOTIOIOKHBIM?

UTo Ha3bIBAIOT AUCKPETHOM CIy4yailHOW BEJIMYMHOM U KaK OHA 3a7aeTcs?

UYro Ha3bIBaeTCA MEepBOOOPa3HON QyHKITUU?

Kak cBsi3anbl Mexay coboit nuddepennuansras GyHKIUS pacipeieaeHus f (X) Hu
uHTerpanbHas QyHkuus pacrnpenencuus F(X) HenpepbIBHOIM CilydaliHON BeIHYMHEL?

Uro HaspiBaercs auddepeHnnanbHbIM ypaBHEHHEM (YHKIIMHA OJTHON TIEPEMEHHOM?

CobGeiTrie A, KOTOpOE COCTOMT B HEMOSBIEHHHM JAQHHOTO COOBITHS A, Ha3bIBAETCS
IIPOTHBOMOJIOKHBIM 10 OTHOIIECHHUIO K JJAHHOMY.

CrnyualiHas BEITMYHMHA HA3bIBAETCS TUCKPETHOM, €CIIM OHA MOYKET IPUHUMATh KOHEUHOE
WM CYETHOE YHUCIIO 3HAYCHUM.
[Tpocreiielt popmoii 3akoHa pacipeiesieHus BseTcs Tablnla, B KOTOPOH 3alCaHbl

Xyy Xy e

oo X
BO3MOJXHBIC 3HAYCHHA CIIYYaHMHOU BCIIMYMUHBI "'u COOTBCTCTBYIOIINEC UM

BEPOSATHOCTH P1: P2yes P

JuckpeTHad ciy4yailHas BEJIMYMHA 3aJa€TCS 3aKOHOM pacIpeleseHus.
pacmpeseneHus B Buae GOpMyITbl BEIPAXKAET BEPOSTHOCTHU pi KaK (QYHKITUIO OT Xj,.
3aKoH pacrpeseneHus B BUJe rpaduka Ha3bIBa€TCs MHOIOYTOJIBHUKOM paclpeaeaeHus
WJIY TTIOJIMTOHOM.

3akoH

Ha3bIBaCTCA

F(x)

nepBoo6pasHoii) wns pynkun T (X) Ha pomexytke X , ecmn VX € X

F/(x)=f(x).

OyHKIMSA nepBooOpa3Hor  GyHKIHEH (w1 mpocto

JuddepennmanbHast 1 HHTErpajibHask QYHKLIUHU pacipeiesieHUs] B3aUMOCBSI3aHbl.

F(x)

3nas guddepenHnmanpHy0 (QYHKIHIO pacmpenereHus , MOXHO OIPEIEINUTh

_F(X) .
MHTETrpajibHy0 QYHKIIHIO paclpeesieHns BEpOSITHOCTEN 1o opmyie:
X
F(x)= [ f(t)dt
—00

W HaoOopoT, 3Has MHTETPaJbHYI0 (YHKIMIO pacCHpelesieHusi, MOKHO HalTh

nuddepeHmanbRyo GyHKImo pacnpenenenus: f (X) =F/ (X)

HudpdepeHunanbHpIM  ypaBHEHHEM (QYHKIMH OJHOW TEPEeMEHHOW Ha3bIBaeTCs
ypaBHEHHE, CBA3BIBAIONIEE HEM3BECTHYIO (DYHKIIMIO, HE3aBUCUMYIO IEPEMECHHYIO U
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npousBoAHble (unu audpdepeHnUanbl) OT HEU3BECTHOH (QYHKIUU IO 3TOH
MEPEMEHHOM.

Tperuii dTan (BLICOKMI YPOBEeHb) — NMOKAa3biBaeT CHOPMHPOBAHHOCTH MOKa3aTeNsl
KOMIIETEHIIHN «HMETh HABBIKID): HMETh HABBIKM MCIHOJb30BAHUS BO3MO:KHBIX BAPHAHTOB
pelleHus 3a/1a4M, OLleHUBAasi MX JOCTOMHCTBA U HEJOCTATKH.

Pacuernas pa6ora:
1. Pemmth cuctemy JTUHEHHBIX ypaBHEHUN MeToaoM Kpamepa:

X +3Xy; +X3 =0
Xy +2X3 =5
X, +2X, +3X5 =5.
2. CocTtaBUTb ypaBHEHHUE TUIOCKOCTH, TPOXOIAIICH Yyepe3 TOUKyY A(Z;l;3) NEePHEHINKYIAPHO
Xx—4 y+1 z+4
T3 1

pSIMOU

3. Ha nonke croar 10 manok. M3 Hux 3 coaepxaT MHGOpPMALKIO 10 KPEIUTOBAHUIO, a
ocTajbHble — 110 MHBecTUpoBaHU0. Haynauy BeiOuparoT 5 nmanok. KakoBa BeposSTHOCTb
TOT0, YTO BCE OHU COAEPKaT MH(DOPMAIUIO 10 HHBECTUPOBAHUIO?

4. HaiiTn HanMeHblIee 3HAYCHNE GyHKIHH Y = 3X — X° Ha OTpe3ke [0;1].

5. B tpeyromsuuke ABC ¢ 3a1aHHBIMH KOOPIHHATAMH BEPIIUH A(2;5); B(G;—3); C(— 4;—2)

HaiiTu ypaBHeHue BbicoThl CD.

Kunroun
1. | Haitnem omnpesenurens CHCTEMBI A H ONPEIETUTENSIME HEM3BECTHBIX Aq, Ay, A5 110
MpaBUITy TPEYTOIbHUKOB:
1 3 1
A=1 0 2=0+2+6-0-4-9=-5=0;
1 2 3
0 31
Ai=p 0 2=0+10+30-0-0-45=-5;
5 2 3
1 0 1
A,=1 5 2/=15+5+0-5-10-0=5;
1 5 3
1 3 0
A;=1 0 5=0+0+15-0-10-15=-10.
1 2 5
Pemenne cucteMbl TMHEHHBIX YpaBHeHHN Haiiem o ¢popmynam Kpamepa
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A -5 A -5 A =5

Otger: (L-1,2).

[IpsimMast ¥ TIOCKOCTH MEPIICHANKYIIAPHBI, €CITH HOPMAJIbHbINA BEKTOP IIIOCKOCTH
N = {A; B; C} U HAMPAaBJISOUINI BEKTOP MPsIMOU S = {l ;m; I‘l} KOJUTHHEAPHBI:

MS:A:E:Q.
Il m n

Hanpapisromuii BeKTop mpsaMoii S = {2;—3;1}.

HopmaibHbIl BEKTOP IIOCKOCTH : N= {2;—3;1}.

CocTaBuM ypaBHEHHE IIJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY A(Z;l; 3) NEPIECHIUKYISIPHO

BEKTOPY N = {2;—3;1} o popmyme: A(X—%,)+B-(y—Y,)+C(z—-2,):
2(x—2)+(-3)-(y-1)+1-(z-3)=0; 2x—4 -3y +3+2-3=0;

2x—-3y+z-4=0.

O0603Ha4NM COOBITHE A — B34Th 5 MANOK 10 UHBECTUPOBAHUIO.
Tax xak u3 10 nanox 3 1Mo KpeIUTOBAHUIO, TO 110 HHBECTUPOBAHUIO — 7 MAroK.

100 6-7-8-9-10

OO011ee KOJIMUECTBO BCEX BO3MOKHBIX UCXOI0B — N = Clso = = =252 .
515! 120
| .
Yuciio 6aronpusSTHBIX UCXOI0B — M = C75 = L = ﬂ =21.
5121 2
m
[pumenumM GopMyITy KIACCUYECKOTO onpeaeienus Bepoataoctu: P(A) = —:
n
p(A) =2 — 1 00833,
252 12

Ecnu ¢pyHKkuus HepepbIBHA Ha OTpE3Ke [a; b], TO OHA JIOCTUTHET HAa TOM OTpPE3Ke
HauOOJIBIIET0 ¥ HANMEHBILIETO 3HAUYCHHSI WM B TOUKAX SKCTpEMyMa JIeKaINX BHYTPU

otpeska [a;b], win Ha xormax otpeska.

HaﬁHeM HpOI/I3BO,Z[HyIO nu KpI/ITI/I‘{eCKI/Ie TOYKHU HepBOFO pOI(a
y' = (3x—x3) =3-3x%;
y'=0: 3-3x2=0; 3x>=3 x?=1 x=+L.

3HaueHue X =—1 — He yJIOBJIETBOPSIET OTPE3KY [0;1].
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Borancnum 3nauenue GyHkimu B Toukax X =0 u X =1:

CpaBHI/IBaﬂ 3HAa4YCHUA (bYHKHI/II/I B OTUX TOYKaX, OIIPECACIIAEM , YHTO HAMMCHBIICC 3HAYCHUC

yHauM = y(O) = O )

Bricora CD neprieHaukymnsipHa cropore AB, a ciie/loBaTelbHO U BEKTOpY AB.
Bextop AB ={6—2; —3—5}={4;-8}.

Haiinem ypaBuenue Boicotsl CD, xak ypaBHeHHE NPpsAMOM, TPOXOISIICH Yepe3 JaHHYIO

Touky M (XO; yo) HEPIEHANKYIISPHO BEKTOPY N = {A; B} o opmyie:
A-(x=%)+B:(y-y,)=0.
[ToxcraBuM kKoopauHaTH TOYKH C! (— 4;—2)1/1 KOOPAWHATHI BEKTOPA N?; = {4;—8}:

4-(x+4)+(-8)y+2)=0/4
X+4-2(y+2)=0;
X+4-2y-4=0;
x—-2y=0.

Vpasuenue Boicotbl CD umeer Bua: X—2y =0.
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OueHo4YHbIEe CPeACTBA IS POBEIeHNUs POMEKYTOYHOM aTTeCTAlNH

[IpomexyTouHas aTrTecTanus NpoBoaUTCS B (hopMe 3aueta B 1 cemecTpe U 3K3aMeHa BO 2
ceMecCTpe.
TecToBbBIE 321aHUS K 3a4eTy

TeopeTnyeckas 4acTh

1) [Ipu TpaHCNOHMPOBAHUM MATPHIIBI €€ OTIPeIeTUTeNb
1) MeHsieT 3HaK Ha MPOTUBOIIOJIOKHBIN;

2) yMHOXaeTcs Ha IPOU3BOJIBHOE YHCIIO;

3) HEe MeHsIeTCS;

4) HE CYIIECTBYET;

5) paBeH HYIIIO.

2) HopmajabHoe ypaBHeHHE MPSIMOii onpeaessieTcsi ypaBHEeHHEM:
1) A(x —x0) + B(y — y0) = 0;
2) A(x —x0) — B(y — »0) = 0;
3) X cosa + Y sino. + p = 0;
4) X cosa + Y sino—p =1;
5) X cosa + Y sino. — p = 0.

3) ®okajbHbIE PAAMYCHI JJUIUIICA ONIPeesSTes o popMyiam
1) r,=&x=xa ;
2 h2=2 tex,
3) 2 = *+(a+ &x) :
g2 =¢ tax.
5) iz = X te
4) O6bem napaJesenumnena onpeaessiercs mno gpopmysie
1 ———
—‘a b c‘
pv=06" "
‘abc‘
2)V = X
1- -
—‘a xb ‘
1 - -
~ (axh)
4V =2 :
‘a xb ‘
5)V= .
5) [TapameTpuyecKkue ypaBHeHUs1 IPIMON UMEIOT BH/L:
X=X, +It
Y=Y+ mt

1) Z=17,+nt ;
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X=X, -t
y=Y,—mt
2) Z=17,—-nt .
X=(x, -t
y:(yo_m)t
3) z=(z,—n)t :
X=(x,—1)/t
y=(y,—m)/t
2) z=(z,-n)lt .
X=Xt
Y=Yt
5) Z=17,t
IIpakTHyeckas yacThb
S 4
2 5 (—2 SJ
6) IIpousBenenue MmaTpuu 3 1 . 3 4 paBHO
2 41
11 30
1) -3 19 :
2 11 —3)
2) 41 30 19 :
~10 20}
3) 6 20 ;
10 31
21 26
2) -1 13 :
10 21 —j
5) 31 26 13

7) Jau TpeyroabHuk ABC ¢ Bepmunavu A(-1; -3), B(4; —5), C(2; 1). [iiuHa BHICOTHI,
NPOBEICHHOH U3 BeplIMHbI B paBHa

1) 5;

2) 4,8;

3)5,3;

4) 5,2;

5)5v2 |
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8) MuuMas moJiyoch rumepooJibl, PoKychbl KOTOPOii pacnmoio;keHbl Ha ocH OXx, HEHTP
B Hayajle KOOPAMHAT, PACCTOSIHME MKy BepIIMHAMH PaBHO 16, a IKCIIEHTPUCUTET PaBeH
5/4, paBna

1) 24/41.
2) ‘/4_1;
3) 10;

4) 6;
5) 4.

9) O0beM TeTpa’apa, BepUIMHbI KOTOPOro HaxoAsATcs B Toukax A(2; —1; 1), B(5; 5; 4),
C@3;2;-1) u D(4; 1; 3) paBen

1) 18;

2) 6;

3) 3;

4) 4,

5) 23/6.

10) YpaBHeHHe IJIOCKOCTH, Mpoxoasimieii yepe3 Touxky M(-2; 1; 3) u napajieiabHoii
IUIOCKOCTH 2Xx —y — 4 = () umeeT BUJ

1)2x—y+5=0;

2)2x—y+3=0;

2x—y—-4z+17=0;

4)2x—y—4z7-17=0;

5)2x+y—-z+3=0.

Knroun

2O |N|o|01 AW IN -
Rl |RNN 0w

Bonpocel Ha 3Kk3aMeH
(11 cemectp)

1. Marpuusl. Buasl Matpun. [eicTBus Hax MaTpuliaMu. DiieMEHTapHble nmpeoOpa3oBaHus
HaJ MaTpUIaMH.

OCHOBHBIE IOHSATHS U CBOMCTBA ONpeAeNInTeNei. Berauciaenue onpenenuTenen.
Onpenenureny BICIINX MOPAIKOB U MX BBIYUCIICHHE.

OO6parnas matpura. Haxoxaenrne oOpaTHONW MaTPHITBI.

Panr maTpuue!.

Cucrembl TMHEHHBIX anreOpandeckux ypaBHeHU. OCHOBHbIE TOHATHUS U ONPEIEICHNUS.
Meronsl Kpamepa u oOpaTHOW MaTpHilbl PELICHUS CHCTEM JMHEHHBIX anreOpanyecKux
YpaBHEHUI.

Noabkown
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

23.

24.

25.
26.
27.
28.
29.
30.

3L

32.

Pemienue cucrem NMHEHHBIX YpaBHEHH MeTonoM ['aycca. MeToa moJIHOro MCKIHOYEHUS
nepemeHHbIX JKopnano-I"aycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTh. Teopema Kponekepa-Kanemu.

KommnekcHble uncna. Anredpanyeckasi, TPUTOHOMETPHUYECKasi U MoKa3aTeiabHas popma
KOMILJIEKCHOTO YHUCJIa.

['eomeTpuueckass HHTEpHpeTanusi KOMIUIEKCHBIX uuceld. Moayiab U apryMEHT
KOMILJIEKCHOTO YHUCJIa.

JleiicTBusl HaJ KOMIUIEKCHBIMH YHCIaMU B alreOpanveckoil, TPUTOHOMETPHUYECKOW M
nokazatesnbHOW (opme. Popmyna MyaBpa. H3BneueHue KopHA N-Ml CTENEHU U3
KOMIIJIEKCHOT'O YHUCJIa.

OcHoBHBIE TOHATHUS CBOOOAHOrO BekTopa. JIuHeilHble omepaluu HaJ BEKTOpaMU B
KoopauHaTHOH ¢opme. basuc B TpexmepHoM mpocTpaHcTBe. PasznoxeHue BekTopa IO
OopTaM.

CkassipHOE TPOU3BEJEHUE JBYX BEKTOPOB M €ro CBOMCTBA. BhIUMCIIEHHE CKaJISPHOIO
MIPOU3BEICHUSI BEKTOPOB B KOOPAMHATHOM (opMe.

[TpunokeHus CKaIsipHOrO IPOU3BEICHUS.

BekTopHoe mpousBeieHUE JBYX BEKTOPOB M €ro CBOMCTBA. BbIUMClIeHHE BEKTOPHOI'O
NIPOM3BEACHHUS BEKTOPOB B KOOPIMHATHOM (hopme.

['eomeTpuyeckuii CMBICH BEKTOPHOrO Ipou3BeleHus. [IpuinokeHus BEKTOPHOIO
IIPOU3BEICHUS.

CMmenaHHoe Npou3BEACHUE TPEX BEKTOPOB U €ro CBOWCTBA. BhluncieHue CMEIaHHOIo
NIPOM3BEACHUS BEKTOPOB B KOOPIMHATHOM (hopme.

['eomeTpuyeckuii CMBICH CMEIIAHHOIO Ipou3BeleHusd. [IpunokeHus CMemaHHOTO
IIPOU3BEICHUS.

Cucrembl koopauHat. OCHOBHBIE 33/1a4H aHAIUTUYECKON T€OMETPUH Ha TNIOCKOCTH.

Jlunuu mnepBoro mopsigka. OOmiee ypaBHeHue npsmou. HWcecnemoBanue o01ero
ypaBHEHUS MPSMOM.

Paznuunble BUAB ypaBHEHUs MPSIMOM Ha TUIOCKOCTH: YpaBHEHHE MPSMOM C YIJIOBBIM
Kod(uimeHTOM. YpaBHEHHE MPSMOM, MPOXOsiield depe3 JaHHYI TOYKY B JIaHHOM
HaIpaBJIEHUU. Y paBHEHHE My4Ka MPSMBIX, IPOXOASIINX Yepe3 TaHHYIO TOUKY.
YpaBHeHHE TPSAMOW, NPOXOASALIEN uepe3 JBE JaHHbIE TOYKU. YPAaBHEHHUE NPSAMOMH,
IIPOXOAIIEH Yepe3 TaHHYI TOYKY NapaJUIeIbHO HAIIPABISIOIIEMY BEKTOPY. Y paBHEHUE
NpsIMOM, MPOXOJAIIEH Yepe3 JaHHYH TOUKY MEpPIEeHIUKYJISIPHO HOPMAJIbHOMY BEKTODY.
HopmanbHoe ypaBHEHHE IPSMOA.

B3auMHOe  pacnonokeHue — ABYX — OpSMBIX.  YCIOBUS — NApaJJIeIbHOCTH U
NEePHEHANKYISIPHOCTH IBYX MPSMBIX, TAHTEHC yTJa MEXIy IBYyMs MpsSMbIMU. PaccTosiaue
Y OTKJIOHEHHE OT TOUYKH JI0 IPSIMOM.

Kpussbie Broporo nopsiaka. OKpyKHOCTb. DJUIHIIC.

Kpussie Broporo nopsiaka. ['unep6omna. [Tapabona.

[Tmockocts B mpoctpancTBe. OOmiee ypaBHEHHE TUIOCKOCTH. HemonmHpie oO0mme ypaBHEHUs
IUIOCKOCTH.

Pazimunble BUIbI ypaBHEHUS IIOCKOCTH B IPOCTPAHCTBE: YPABHEHHUE TUIOCKOCTH, TIPOXO/ISIIEH
4yepe3 JIaHHYI0 TOUKY, NEPHEHAMKYSIPHO HOPMAIBHOMY BEKTOPY. YPaBHEHHE ILIOCKOCTH,
MPOXOAALIEH Yepe3 TPH JIaHHbIE TOUKH. Y PaBHEHHUE IJIOCKOCTH B OTPE3Kax Ha OCsX.
HopmanbsHoe ypaBHeHMe I10cKOCTH. OTKJIOHEHHUE U PACCTOSIHUE OT TOUKH J10 IVIOCKOCTH.
B3anmHoe ~ pacmonokeHWe ~— JIBYX ~— IUIOCKOCTEM.  YCIOBUSL — MApalIebHOCTH U
NIEPIEHIMKYISIPHOCTH JABYX IUIOCKOCTEH. YTOJI MEKIY ABYMs ITIOCKOCTSMMU.

IIpamast B mnpocrpaHcTBe. PasmuuHble BUABI ypaBHEHHS MPSIMOA B IMPOCTPAHCTBE:
KanoHnueckue ypaBHEHMs NpsMOM. YpaBHEHHME INPAMOM, MPOXOIAIIEH yepe3 [IBE JaHHbIC
touku. O61re ypaBHeHus npsmoil. [lapamerpudeckue ypaBHEHUs TPSIMOI.

B3aumHoe pacronokeHue IByX MpSAMBIX B IPOCTPAHCTBE. YCIOBUS NAPAUIEIBHOCTH U
NEPHEHIMKYISIPHOCTH ABYX MPAMBIX. YTOI MEXIY ABYMsI IPSIMBIMH.

55



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.
44,
45.
46.
47.
48.

49.
50.

51.
52.

53.

54.

55.

56.
57.

58.

59.
60.

B3anmHoe pacronokeHue TpsAMOM M TUIOCKOCTH B IPOCTPAHCTBE. Y CIIOBHS
MapaJUIEIbHOCTH U NEPIEHAUKYJISIPHOCTH NPSAMOU U INIOCKOCTU. YTOJI MEXAY IPSIMOU U
IJIOCKOCTHI0. Touka nmpeceyeHus: NpsiMOil ¥ MIIOCKOCTH.

Heonpenenennsiiiunrerpan. Ilonatue wu  cBoiictBa. Tabiauma OCHOBHBIX
UHTETrpajioB.

OcHoBHBIE METObI UHTETPUPOBAHMUA. Metonsl HEIIOCPEACTBEHHOTIO
UHTErpUPOBAHUE, TOJCTAHOBKU, HHTEIPUPOBAHUS YACTIMH.

NuTerpupoBaHue panuMOHAIBHBIX, HPPALUOHAIBHBIX H  TPAaHCLEHICHTHBIX
GYHKIIUH.

Onpenenen wuHTErpaid. 3ajauyd, MNOPUBOASAIINE K TIOHATUIO OINPEAEIEHHOTO
uHTerpaina. CpoiicTBa omnpeaeieHHoro uHrterpaina. dopmyna HproToHa-
JleitOnuma. MeToabl BEIYUCICHH ONPEASICHHBIX HHTETPAJIOB.

HekoTopsle mpuUMeHEHHs OINPENEICHHOTO HHTerpana. Bpruncienue niomanei
¢uryp, IIUHBI AYTH, IJIOMAAH MOBEPXHOCTH BpallleHUs, 0ObeMa Telna.
Huddepennuanpupie ypaBHeHHs mnepBoro mnopsaka. Juddepennuanbubie
YpPaBHEHHUSA c pa3ACIsIOMHUMHUCS IIEPEMEHHBIMH. OnHopoaHbIE
nuddepenunanbubie ypaBHeHus. Jiluneitnsie guddepeHnuanbHbie YpaBHEHUS.
Huddepennuanbupie ypaBHEHHUS BBICHIUX MOpsAKoB. 3agaya Komu. YpaBHeHHS,
JIOIMyCKalwIue NoHwxkeHue nopsaka. [IpunoxxkeHus x peureHuro 3aaad o0 uzrude
CTEPIKHA.

Jluneiinble oaHOpoAHBIE OHPepeHInalbHbIE ypaBHEHUS BTOPOTO MOpSAKa C
OCTOSIHHBIMU K03 PuLIHEHTaAMU. Heoanoponusie nuddepeHnnanbHbIC
YpaBHEHHUS BTOPOrO NOPsSAKa. YPaBHEHUs CO CIELHUAIbHON MpPaBOW YacThIO.
Hopmanpuas cuctema nuddepeHnuaIbHbIX ypaBHeHUH. ['eOMeTpUYEeCKUN CMBICTT
peuieHus.

3agaua Komum 1 HOpMaidbHOW cucTeMbl nuddepeHInaTIbHBIX YpPaBHECHUH.
Teopema 0 cynieCTBOBAHUU U €JUHCTBEHHOCTH PEIICHUS.

Crnyualinble COOBITHS U UX BHUJIBI.

Krnaccuueckoe v cTaTUCTHYECKOE ONPENETIEHUE BEPOSITHOCTH.

I'eomeTpuyeckoe onpeaeaeHue BEPOSITHOCTH.

TeopeMsl ci10KeHUs! BEPOSITHOCTEHN /1151 COBMECTHBIX M HECOBMECTHBIX COOBITHIA.
TeopemMa yMHOXEHHUS BEPOSATHOCTEH [Jisi 3aBUCHUMBIX W HE3aBUCHUMBIX COOBITHH.
BeposTHOCTB MOsBIEHUS XOTS OBl OHOTO U3 COOBITUN HE3aBUCUMBIX B COBOKYITHOCTH.
[Tonnas BeposiTHOCTh. Popmyiibl baiteca.

IToBropHbIe He3aBUcUMBIE ucnbiTanusa. Popmyna bepnynnu. HauseposArHeliliee 4nciio
MOSIBJICHUS COOBITHUS.

JlokanpHas 1 uHTErpanbpHas TeopemMsl Jlamiaca.

®opmyna [Tyaccona. BeposITHOCTh OTKJIIOHEHHSI OTHOCUTEIBHON YaCTOTHI OT MOCTOSIHHOM
BEPOSITHOCTHU B HE3aBUCUMBIX UCIIBITAHUSIX.

JuckpeTHas ciydailHash BEJIMYMHA. 3aKOH pAacOpeAcsieHuss AUCKPETHOW CIIy4yalHOU
BEJINYUHBI.

UuciioBble XapaKTEpUCTUKU JHCKPETHOW CIyYalHOM BEIMYHMHBL: MaTE€MaTH4YeCKOe
0’KMJIaHHE, TUCIIEPCHS, CPEIHEE KBAIpaTUYECKOoe OTKIOHEeHHE. VX CBOMCTBA.
DUHOMMAIIBHBIA 3aKOH pacHpeleseHnus ITUCKPETHOM CIIy4ailHOM BEJIMYWHBI, 3aKOH
pacupenenenus [lyaccona.

['eomeTpuyecKknii 3aKOH paCTIPECICHUS, THIIEPreOMETPUYECKHUM 3aKOH pacpeleIeHUsI.
HenpepsiBHas cinydaiinas BennunHa. OyHKIUA pacnpeneneHus BEPOATHOCTH, IIJIOTHOCTh
pacnpeneneHns BEpOITHOCTH HENPEPBIBHOM CIIy4ailHOW BEJIMYMHBI.

UuciioBble XApaKTEPUCTUKU HENPEPBIBHOW CIy4alHOW BEJIMYMHBL: MAaTEMAaTHYECKOE
0’KHMJIaHHE, TUCIIEPCUS, CPEIHEE KBAAPATUUECKOE OTKIOHEHHE.

3aKOHBI paclpeieIeHHs] HEIPEPHIBHOM CIyyailHON BEIMYNHBI.

HopMmanbnblii 3akoH pacnpenenenus. [IpaBuiio Tpex curm.
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4. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/ISIIOIIAE NPOLELY PbI
OIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

Tekymmi KOHTPOJIb
Onpoc Kak CpeicTBO TEKYILIEro KOHTPOJS NMPOBOAMUTCS B (OpPME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IEHT OTBEUAET HA MIOCTABJIEHHBIM BOIIPOC Cpa3y, BpEMs Ha MOJATOTOBKY K OTBETY
HE MPEeJOCTaBIIsACTCS.
IIpakTHueckue 3alaHusl KaK CPEIACTBO TEKYILIErOo KOHTPOJSA IPOBOAATCS B IMCBMEHHOU
dopme. CTyeHTy BbIIaeTCs 3a1aHue U npegocrasisercs 10 MUHYT /71 TOATOTOBKH K OTBETY.

IIpomeskyTOoOUHAsI aTTecTALMS

3auer MMPOBOAUTCA IMYTCM IHOABCACHUA HUTOTOB IO PE3yJIbTaTaM TCKYHICIO KOHTPOJA U
pe3ylbTaTaM BBIMOJHEHHs] pacyeTHO-Tpadudeckoil paboThl. Ecnu CTyIeHT He chpaBHIICSA C
YaCThIO 3aJaHUN TEKYIIEro KOHTPOJIL, €My MPEAOCTaBIsAECTCS BO3MOXKHOCTH ClIaTh 3a4eT Ha
HTOIOBOM KOHTPOJBHOM MCPOIIPUATHU B q)opMe OTBCTOB Ha BOIIPOCHI K 3a4YCTy HJIUM TECTOBBIX
3amaHuil k 3a4etry. @opmy 3adera (OMpoc WM TECTUPOBAHKE) BHIOMPAET MPEIo1aBaTeb.

Ecnu 3auer mpoBomuTcs B opMe OTBETOB HA BOIPOCHI, CTYJACHTY IpEIaraeTcsi OJuH
WM HECKOJIBKO BOIPOCOB U3 MEPEYHs BOIPOCOB K 3aueTy. BpeMs Ha MOATOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

DK3aMeH TPOBOAMTCS B YCTHOU ¢opme. M3 sK3aMEHAIIMOHHBIX BOIIPOCOB COCTABIISETCS
30 »k3aMeHalMOHHBIX OwmieToB. Kaxaplli OWIeT COCTOMT M3 TpeX BONpocoB. KowmruiekT
HK3aMEHAIMOHHBIX OMJIETOB MPECTaBICH B yUeOHO-METOINYECKOM KOMILIEKCE TMCIUIUINHEI.

Ha noaroroBky k oTBeTy CTyeHTy npenoctanisiercss 30 MUHYT.

Taxxe sKk3aMeH MOKET OBbITh IMPOBENEH B BHJE HTOIOBOIO KOHTpOJiA. MTOroBblil
KOHTPOJIb COCTOHT U3 JIBYX YacTel — TeOPEeTUYECKON YacTu (B BUIE TECTOB, HA KOTOPHIE HYKHO
yKa3aTh HOMEP MPABWJILHOTO OTBETA) M MPAKTUYECKON YacTh (B BHIE MPAKTUUECKUX 3aIaHHM, HA
KOTOpBIE HEOOXOIUMO MPUBECTH MOTHOE MUCHbMEHHOE PELICHHE).
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