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1. Ilpeamert. Lean u 3aga4un TUCHMIJIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeJbHON MPOrpaMMBbI

MaremaTHKa — 3TO HayKa O KOJIMYECTBEHHBIX OTHOLLICHUSX U IPOCTPAHCTBEHHBIX (popMax.
OHa MMPOKO HCHOJB3YETCS B ECTECTBEHHBIX HAayKaxX Kak JJs TOYHOM (POPMYIMPOBKH HX
COJIepKaHUs, TaK U JJIs HOJIYUYEeHUsl HOBBIX pe3yJIbTaToB. Maremaruka — (hyH/1aMeHTalbHas HayKa,
Ipe0CTaBIISIONIast O0IIKE CPECTBA IPYTHM HAyKaM; TEM CaMbIM OHA BBISIBIISIET UX CTPYKTYPHYIO
B3aMMOCBSI3b U CLIOCOOCTBYET HaX0XKIEHUIO CAMBIX OOIMX 3aKOHOB IIPUPO/IBI.

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

IIPUBUTUE HABBIKOB HCIIOJb30BAaHHS MAaTEMATUYECKHMX METOJOB B PEUIEHHUHM IMPAKTUYECKUX M
NPUKIAIHBIX 33Jla4, pPa3BUTHEC HABBIKOB JIOTHYECKOTO ¥  aOCTPAKTHOTO  MBIIUICHUS;
dbopMupOBaHHE HEOOXOIUMOTO YpPOBHS MATEMAaTUYECKOW TOATOTOBKU JUIS  HM3YUYCHHS
SKOHOMUYECKUX JUCLUIUINH, B OCHOBE KOTOPBIX JIEKUT MaTEMaTUYECKUH allrapar.

OcHoBHbIE 321241 U3YYCHUS] TUCLUIUINHBIL:
— ¢opMupoBaHue y OOy4arOmIMXCs MpeICTaBieHHs 00 aOCTPaKTHBIX MOHSATHUIX
MaTeMaTUYECKOI'o anmnapaTa 1 aHaIUTHYECKUX METOAAaX PELICHUS NPUKIAAHbIX 3a/1a4;
— nofy4yeHue PyHIaMEHTAIbHBIX 3HAaHUN U3 PA3IMYHBIX Pa3/IeOB BhICIIEH MAaTeMAaTUKH;
— OBJIAJICHUE TMPAKTUYECKUMU IpUEMaMH M HaBbIKaMH PELIEHUS  THUIIOBBIX
MaTeMaTHYeCKUX 3a7ay;
— TpUOOpPETEHHE HABBIKOB CAMOCTOSITEILHOW pPAa0OTHI C JIUTEPATYypoOH M JIPYTHMHU
nH(GOPMALIMOHHBIMU UICTOYHUKAMHU 110 BBICILICH MaTeMaTHKeE;
— pa3BHUTHE JIOTUYECKOTO M a0CTPAKTHOTO MBIIUICHHS, YMEHHUSI CTPOTO H3JIaraTh CBOU
MBICTIH.
MecTo AMCcUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.
JucunninHa «MaremMaTHKa» OTHOCUTCS K AUCHUILTHHAM o0s3atenpHol yactu (51.0.21)

OCHOBOIl mpodeccuoHanbHOM 00pa30BaTEIbHON MPOTPaMMBbI BbICIIEr0 00Opa3oBaHus (nayee —
OIIOIT BO).

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

Koawbt DopMyJIMPOBKA HNuaukaropsl nocruxkenns | Ilnanupyembie pe3y/ibTaThl
KOMIIETeHIIH KOMIIETeHIIMH KOMIIETeHIIMH 00yueHmust
i
YK-1 Cnocoben VYK-1.1. Aranuzupyer 3HaTh: METO/IbI aHAJIH3A
OCYHICCTBJIATDH 3aaa4vy, BBIACIIAA €C Bagaud, ec 0a30BELIE

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

0a30BBIE COCTABIIAIOLINE,
OCYIIECTBIISIET
JIEKOMITO3HIIHIO 3a1a4u

COCTaBJIAOIINUC

'YMeTh:. AHAIM3UPOBATH
Basavy, BeIIEINSS ee Oa30BbIe
COCTaBJISIOLINE, OCYLIECTBIISIET
IMEKOMIIO3HIIHIO 3a7a4u

Biagersb: HaBbIKAMU aHAIN3a
3aJ1a4M, BEIACIAS ¢ 0a30BbIC
COCTAaBJIAIOIIHNE,
OCYIIECTBIISIET ACKOMITO3UIIHIO
3aJa49n

YK-1.3. PaccmarpuBaet
BO3MOJKHBIC BAPUAHTHI
pElICHUS 3a1a9H,
OLICHUBAS UX
JIOCTOMHCTBA U
HEJIOCTATKU

3HATH: BO3MOKHbIE BAPUAHTHI
peLeHNs 3aa9u, OIICHUBAs MX
ITOCTOMHCTBA U HEAOCTATKH

'YMeTb: HCIIOJIB30BAaTh
IBO3MOXXHBIC BapI/IaHTI)I
[PEIIeHUS 3a]1a4M, OLIEHUBAs UX
ITOCTOMHCTBA M HEJIOCTATKH

Baaaern: HaBBIKAaMU

HCITOJIb30BaHUS BO3MOKHBIX
BapUaHTOB pELICHUS 3a/1a4H,
OLIEHHMBAS MX JOCTOMHCTBA U

HEAOCTAaTKH




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

OuHo-3a04yHasA | 3aouHas
Ounas popma oOydeHHS dhopma dbopma
00yueHus oOyJeHus
00BEM YacOB | BCEro 4acoB | BCETO YacoB
Buast pabot BCEro = = = = S S
sau.en/| 8 3 ot ot 3 3
sacoB | B 3 5 5 | 2| 2
o o © © o o
— o\ — N — o\
OO61mast TPyA0EMKOCTD JUCIUTUINHBI 7/252 | 3/108 | 4/144 |3/108| 4/144 |3/108| 4/144
AynutopHas paboTa: 124 36 48 22 30 12 16
Jlexkumu 52 18 18 10 14 6 8
[IpakTHyecKkue 3aHsATHs 72 18 30 12 16 6 8
JlaGopaTopHbie pabOThI — — — — — —
Jlpyrue BUIIbI ay TUTOPHBIX 3aHATHIA |  — — — — — — —
[TpenyK3aMeHAIIMOHHBIC KOHCYJIbTAIHH — — — — — — —
CamocTosTenbpHas pabora o0yuatomuxes, | 128 72 96 86 114 | 96 128
gac
By mpoMexxyTOYHO# arTectanuu (3a4€T, | 3a4eT, | 3a4eT |PK3aMEeH| 3a4eT [9K3aMeH [3a4eT[dK3aMCH
HK3aMEH ) 9K3aMeH




4, Conepxkanue TUCUMILTHHbBI

4.1. Pazennl IMCHUNIMHBI U BU/IBI 3AHATHH (TeMAaTH4eCKHUIl MJ1aH).

Ne
Paznen qucuunianHel J 113 JIP CPC
n/m
Ounas popma oOydeHHS
| cemecTp
Pasjien 1. DiieMeHTHI BbICIIEH aJIredpbl 4 4 _ 16
1. [Tema 1. MaTpuiisl 1elicTBHs Hal MAaTPUIIAMH. _ 2
2. [Tema 2. OnpenenuTeny U X BHIYMCIICHUE. 1 1 _ 2
3 Tema 3. CucteMbl TMHEHHBIX aNreOpandecKux 2 9 5
" lypaBHeHHI -
4 Tema 4. UccnenoBanne CJIAY Ha COBMECTHOCTD. 3 3 4
" |OyngameHTanIbHAs CHCTEMa PEleHHH. -
5. [Tema 5. KomiuiekcHble uncha. — — 2
Pa3jnen 2. BekropHasi ajqredpa 2 2 _ 6
6 Tema 6. OCHOBHBIE TIOHSTHS BEKTOPOB. [leiicTBus 1 1 2
" |HaJ BEKTOpaMH. -
7 Tema 7. CxansipHOe, BEKTOPHOE U CMEIIAHHOE 1 1 5
" [Opou3BeleHUE BEKTOPOB, UX MPUIOKEHUSI. -
8 Tewma 8. JIuneliHoe N-MepHOE BEKTOPHOE B B 2
" [IpOCTPaHCTBO. -
Pa3nes 3. AHanTHYeCKasi TeOMETPHS HA 4 4 10
MJIOCKOCTH -

9. |Tema 9. OcHoBHBIE 3a/1a41 aHATUTUIECKOM 1 _ 3 _
TrE€OMETPHUH Ha TUIOCKOCTH.

10. | Tema 10. [psivast IMHUS HA TOCKOCTH. 1 2 -

11. | Tema 11. JTunuu BTOpOTO MOpPSIKA. 2 2 - 4
Pasznen 4. AHanuTH4ecKasi reoMeTpusi B 2 2 10
MPOCTPAHCTBE B

12. | Tewma 12. InockocTs B MIPOCTPAHCTBE. 1 1 —

13. | Tema 13. [IpsiMast B mpocTpaHCTBE. 1 1 - 4

14. |Tema 14. B3anmMHO€E pacmonoxeHue IpsSMoK 1 B B B 5
IJIOCKOCTH B MPOCTPAHCTBE
Pa3gen 5. BBeaeHue B MaTeMaTHUECKHIT aHAIN3. 2 2 - 8

15.  Tema 15. MuoxecTBa 1 GyHKIMN. - - — 2

16. (Tema 16. Ilpenen dpynkuun. OCHOBHBIE TEOPEMBI O 2 2 B 4
npejenax.

17. — — 2

Tema 17. HenpepbIBHOCTH (yHKIINU.




Paznen 6. IuddepennuanbHoe ucuncjieHune 4 4 16
(pyHKIIMM OJHOM IepeMEeHHOM

18. | Tema 18. [Ipoussonnas (bYHKI_II:II/I. 2 2 4
JuddepenunpoBanue QyHKIHA.

19. |Tema 19. Teopems 0 nuhepeHunpyemMbIx _ _ )
GyHKIUX.

20. |Tema 20. Muddepenuuan pyukunu. lIpapuio _ _ 4
Jlonurass.

21 |Tema 21 HCSJ‘IGI{OB&HI/IC (GYHKIHHA ¢ TOMOIIIBIO ) ) 6
IIPOU3BOJIHOM.
Paznen 7. InddepenuuaibHoe ucumncjieHue _ _ 6
(p)YHKIMH ABYX IlepeMeHHbIX.

22 |Tema 22. ®yHKIMHK IBYX IEPEMEHHBIX. YacTHbIE _ _ 2
IIPOU3BO/IHBIE (YHKIMU JIBYX NEPEMEHHBIX.
Tema 23. DxcTpemMyM QyHKINHU IBYX TIEPEMECHHBIX.

23. | HeoGX0OMMMBIE H JOCTATOUYHBIE yCIIOBUS - - 4
CYILLIECTBOBAHMSI SKCTPEMYMaA.
Bcero 3a | cemecTp 18 18 72

Il cemecTp

Pasznen 8. UnTerpanbHoe ucuuciaenne GPyHKIUU 8 10 28
O/IHOI IepeMeHHOMH

24 | Tema 24. Heonpenenennniii uarerpan. OCHOBHbIE 2 4 6
METO/1bl UHTEIPUPOBAHUSI.

o5 | Tema 25. I/IHTGFpI/IpOBaHI/Iue PALMOHAIBHBIX 2 2 6
anredpandecKux QyHKITUH.

26. | Tema 26. MuTerpuposanue TpUroHOMETPHIECKUX _ _ 4
U MPPALMOHAIBHBIX (YHKIHUH.

27 | Tema 27. OnpeneneHnbli HHTErpa, €ro CBOMCTBA ) ) 6
U METOJIbl BEIUNCIICHHUSL.

28. | Tewma 28. [IpuiiosxeHns onpeneIeHHOro HHTErpana. 2 2 4

29. | Tema 29. HecoGeTBeHHBIE UHTETpaJibl. - -
Pazgen 9. IludgdepenuuanbHbie ypaBHeHUs 4 10 238
Tema 30. OcHoBHbIE MOHSTHS

30 b depeHIMaTbHBIX YPaBHEHUHN. 1 2 4
Huddepenunanbble YPaBHEHHUS IIEPBOTO
NOpSAJKA C pa3IesIOIIMMUCS TEPEMEHHBIMHU.
Tema  31. OpHopoaHble W JIMHEHHBIE

31 |mddepennmansusie YpaBHEHHUS IIEPBOTO 1 2 8
nopsiika. YpaBHeHue bepHyim.
Tema 32. [luddepenuuanbuble ypaBHEHUS

32. |ppicuux mopsakoB. JIY  BTOpPOro MHopsjka, - 2 4
JIOTTYCKAIOIMe TTOHMKEHUS MOPsIKa.
Tema 33. JIuneiinbie OJHOPOJHBIE

33.  |nuddepenimanbHble ypaBHEHHs BTOPOTO NOPSIKA 2 2 4

C TMIOCTOSTHHBIMH KO3 UIIMEHTaAMH.




Tema 34. JIuneitHpie HEOJHOPOIHBIE

34. | muddepennmanbHble ypaBHEHHS BTOPOTO - 2 8
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEHTAMH.

Pasnen 10. Teopusi BepoATHOCTEIA. 6 10 26

35 Tema 35. OcHOBHBIE MOHATHS TEOPUU 2 2 4
BeposTHOCTEH. CirydaliHbie COOBITHSL.

36. | Tema 36. TGOPGMBI CJIOKEHHS U1 YMHOKEHUS 2 2 4
BEPOSITHOCTEH.

37. [Tema 37. IloBTOpHBIC HE3aBUCUMBIEC UCTIHITAHHUS. — 2 6

38. | Tewma 38. JuckperHas cinydaiiHasi BEJIMUUHA. 2 2 6

39. | Tema 39. HenpepbiBHas ciaydaitHas BeJIMYHHA. - 2 6
Pa3gen 11. OcHoBBLI MaTeMATHYECKOM _ _ 14
CTATHCTHKHU

40 |Tema 40. OcHOBHBIE IOHATHS MAaTEMATHYECKON B B 8
CTaTUCTHKH.

41. [Tema 41. [IpoBepka CTaTHCTHYECKUX THIIOTE3. - - 6
Bcero 3a |l cemecTp 18 30 96
Bcero 36 48 168

OuHo-3a04uHasi popma o0yueHunst
| cemecTp
Pasjien 1. DjieMeHTHI BbICIIEH aJIredpbl 4 4 16
1. [Tema 1. Matpuiisl AeiicTBUS HaJl MaTPULIAMHU. 1 1 2
2. [Tema 2. OmpenenuTeny U UX BIUUCIICHUE. 1 1 2
3 Tema 3. Cuctemsl JIMHEHHBIX aJIreOpandyeckux 2 2 5
" |ypaBHEHHUit
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTD. 4
" |OyngameHTanbHAs CHCTEMa PeleHH.
5. [Tema 5. KoMmmuiekcHble uncha. — — 2
Pa3nea 2. BekTopHasi anredpa 2 2 6
6 Tema 6. OCHOBHBIE TIOHSTHS BEKTOPOB. [leiicTBus 1 1 2
" |HaJ BEKTOpaMu.
7 Tema 7. CxansipHOe, BEKTOPHOE U CMEIIaHHOE 1 1 5
" |mpou3BeeHHE BEKTOPOB, UX MPUI0KEHUS.
8 Tema 8. JIuneitHoe N-MepHOE BEKTOPHOE 5
" [OpOCTpPaHCTBO.
Pa3nes 3. AHannTHYeCcKasi TeOMeTpHs Ha 9 2 14
MJIOCKOCTH
9. |Tema 9. OcHOBHBIE 3a/1a41 aHATUTUIECKOM 1 _ _

reOMCTPHU HA INIOCKOCTH.




10. | Tema 10. [IpsiMast TUHUS HA TITIOCKOCTH. 1 2 6

11. | Tewma 11. Jluuun BTOPOTO MOPSAIKA. - - 8
Pa3nes 4. AHasinTHYeCKAsl TeOMeTPHS B 3 3 14
NMPOCTPAHCTBE

12. | Tewma 12. IlnocKoCTb B MIPOCTPAHCTBE. — — 6

13. | Tema 13. IpsiMast B IpocTpaHCTBe. — — 6

14. |Tema 14. B3anmMHoe pacrnonoxeHue npsaMon 1 B B 2
IJIOCKOCTH B IIPOCTPAHCTBE
Pa3gea 5. BBenenue B MaTeMaTHYECKHIT aHAJIN3. - 2 10

15, [Tema 15. Muoxecrsa u byHKIUH. - - 2

16. [Tema 16. Ilpenen Gpynkuuu. OCHOBHBIE TEOPEMBI O _ 2 6
npejenax.

17. Tema 17. HenpepsiBHOCTH pyHKINH. - - 2
Pasnen 6. Iudpepennuaibuoe ucHuciaeHne 2 2 20
(GyHKUMM 0IHOW NepeMeHHOi

18. |Tema 18. IIpousBoanas QyHKIMH. 2 2 4
JubdepennmpoBanne GyHKIU.

19. |Tema 19. Teopemnl 0 nuddepenunpyembix _ _ 2

(QYHKIMSX.

20. |Tema 20. Muddepennunan pynkuun. [Ipasuio _ _ 4
Jlonurass.

21. Tewma 21. MccnenoBanre GyHKIIUN ¢ TOMOIIBIO _ _ 8
IIPOU3BOJHOM.

Paznen 7. InddepenuuanbHoe ucuncjieHue _ _ 6
(yHKUMH IBYX NlepeMeHHbIX.
29 | Tema 22. ®yHKIMHK IBYX EpEMEHHBIX. YacTHbIE _ _ 2
MIPOU3BOJIHBIE QYHKILIMU IBYX MIEPEMEHHBIX.
Tema 23. DxcTpemMyM QyHKLIUH ABYX HEPEMEHHBIX.

23. | HeoGXomuMble i 10CTATOUHbIC yCIIOBUS - - 4
CYILLIECTBOBAHMSI DKCTPEMYMA.
Bcero 3a | cemecTp 10 12 86

Il cemecTp

Pa3gen 8. UnterpaibHoe ucuuciaeHue GyHKIUUN 6 6 34
O/IHOI IepeMeHHOMH

24. | Tema 24. Heonpenenenuniii uarerpan. OCHOBHbIE 2 2 8
METO/Ibl UHTEIPUPOBAHUSI.

o5 | Tema 25. MHTerpupoBanye palioHaIbHbIX _ _ 10

anredpandeckux QyHKIUH.

26. | Tema 26. MuTerpuposanue TpUroHOMETPUIECKUX _ _ 4
Y UPPALMOHATIbHBIX (PYHKITHH.

27| Tema 27. OnpeneneHnblii HHTErpa, €ro CBOMCTBA 2 2 6
Y METOJIbl BBIUMCIICHHUSL.

28. | Tema 28. [IpHIIOKEHHS ONPE/IEICHHOr0 HHTETPAIIA. 2 2 4

29. | Tema 29. HecoGeTBeHHBIE WHTETPAJIBI. - -

4 4 34

Pazgen 9. IludgdepenuuanbHbie ypaBHeHUs




Tema 30. OcHoOBHbIE MOHSATHUSA
30. nuddepeHIaTbHBIX YpaBHEHUH. 1 1 5
Juddepennnanspuoie YpaBHEHHUS IIEPBOIO
MOPSAIKA C pa3IesIOIIMMUCS TEPEMEHHBIMHU.
Tema 31. OnHopoaHbie U JIMHEWHBIE
31 |lmddepennmansusie ypaBHEHUs IIEPBOIO 1 1 9
nopsiaka. YpaBHeHue bepHysuim.
Tema 32. JIuddepeHuuanbHble ypaBHEHUS
32. |Belicmmux nopsaakos. JIY BToporo mopsjixa, - - 6
JIOTTYCKAIOIMEe TTOHKEHHS TOPSIIKa.
Tema 33. JluHeilinpie OJHOPOJHBIE
33.  |nudepenimanbHble ypaBHEHHs BTOPOTO MOPSIKA 2 2 4
C IOCTOSTHHBIMH KO3(ppuIineHTaMu.
Tema 34. JIuneliHble HEOJHOPOIHBIC
34. | muddepenunansHple ypaBHEHUS BTOPOIO - - 10
MOPSAIKA C TTOCTOSIHHBIMU KO3 PHUIIEHTaMHU.
Pasnen 10. Teopusi BeposTHOCTEIA. 4 6 32
35 | Tema 35. OCHOBHbIC OHSTHS TEOPHH 2 2 4
BeposATHOCTeH. CiyuaiiHble COOBITHS.
36. | Tema 36. TeopeMbl CIIOKEHHS U yMHOKEHHUS ) ) 4
BEPOSITHOCTEM.
37. [Tema 37. IToBTOpHBIE HE3ABUCUMBIE UCIIBITAHHUS. - 2 6
38. | Tema 38. JluckpeTHasi CiryyailHas BeIHUMHA. - - 10
Y y
39. | Tema 39. HenpeppiBHas citydaiinas BeJIMYKHA. - - 8
Paszgen 11. OcHOBBI MaTeMaTH4YeCKO _ _ 14
CTATHCTUKHU
40 | Tema 40. OCHOBHEBIC MIOHSTHS MATEMATHICCKOM _ _ 8
CTaTHCTHUKH.
41. [Tema 41. IIpoBepka CTAaTUCTUYECKHUX HIIOTE3. - - 6
Bcero 3a |l cemecTp 14 16 114
Bcero 24 28 200
3aounas popma o0yuenus
| cemecTp
Pa3nes 1. DiieMeHTBI BbIcHIeH aaredpbl 2 2 20
1. [Tema 1. Matpuiisl qeiiCTBHUS HaJl MaTPULIAMHU. 0,5 0,5 3
2. [Tema 2. OmpenenuTeNId U NX BEIYHACICHHE. 0,5 0,5 3
3 Tema 3. Cuctembl JIMHEHHBIX aNreOpandecKux 1 1 8
" |ypaBHEHMI
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTD. 4
" |[@yHIaMEHTAIbHAS CHCTEMA PELICHUM.
5. [Tema 5. KoMmmuiekcHbIe yncha. — — 2

10




Pa3nes 2. BekTopHas anredpa

Tema 6. OCHOBHBIC TTOHSATHS BEKTOPOB. JleiicTBUS

6. 2
HaJl BEKTOpaMH.

7 Tema 7. CkansipHOe, BEKTOPHOE U CMEIIaHHOE 9

" [IpoM3BEEHUE BEKTOPOB, UX MPUIOKEHUS.
8 Tewma 8. JIuneliHOe N-MepHOE BEKTOPHOE 2
" [OpOCTPaHCTBO.
Paznen 3. AHAIMTHYECKAS TeOMETPHUSA HA 18
MJIOCKOCTH

9. |Tema 9. OcHoBHbIE 3a/1a41 aHATUTUIECKOM 1
Tre€OMETPUHU Ha TIOCKOCTH.

10. | Tema 10. [IpsiMast TMHUS HA TIJIOCKOCTH. 9

11, | Tema 11. JIunuu BTOPOTO MOPSAIKA. 8
Pa3nes 4. AHasInTHYeCKAs TeOMeTPHS B 14
NMPOCTPAHCTBE

12. | Tewma 12. ITnocKOCTD B MIPOCTPAHCTBE. 6

13. | Tema 13. IIpsiMast B IpoCTpaHCTBe. 6

14. |Tema 14. B3anmMHOe pacnonoxeHue NpsMon 1 9
IJIOCKOCTH B IPOCTPAHCTBE
Pa3zpnen S. Beeaenne B MaTeMaTHYeCKUIl aHAIN3. 12

15, |Tema 15. MuoxecTBa byHKIUH. 2

16. [Tema 16. Ilpenen Gpynkuuu. OCHOBHBIE TEOPEMBI O 8
npejenax.

17. ITema 17. HenpepsiBHOCTE (yHKIINU. 2
Paznean 6. I[l/l(l)(lzepeﬂlll/laﬂbl{:)e HCYHCJICHUE 20
(pyHKIMH OJHO¥ IepeMeHHO

Tewma 18. IlpousBogHas PYHKITHH. 4
JuddepenurpoBanue GyHKIHH.

18. |Tema 19. Teopemsl 0 nudpepeHnnpyemMbIx 2
GyHKIUSX.
19. |Tema 20. Tuddepenuman pynxuuu. Ipapuno 4
Jlonurass.
20. Tema 21. MccnenoBanue pyHKINNA C TOMOIIBIO 10
MIPOU3BOIHOM.
21. |Pasmen 7. InpdepenunanbHoe HucHucaeHue 6
(yHKUMH IBYX lepeMeHHbIX.
Tema 22. @yHKIMM IBYX IEPEMEHHBIX. YacTHBIE 2
MIPOM3BOJIHBIE (DYHKIIMU ABYX MEPEMEHHBIX.
Tema 23. DxkcTpeMyM QYHKIUU IBYX IEPEMEHHBIX.

22. | HeoGXoauMble i 1OCTATOUHbIC yCIIOBUS 4
CYILLIECTBOBAHMSI SKCTPEMYMA.

23. 96

Bcero 3a | cemecTp
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Il cemecTp

Pasn(in 8. I/IHTer{:l'JIbHOC ucyucjieHue GyHKIuu 4 4 38
O/JIHOH MepeMeHHOi
Tewma 24. HeonpeneneHusiii nHTerpan. OCHOBHbBIC 2 2 8
METO/1bl UHTEIPUPOBAHUSI.
24. | Tema 25. MHTerpupoBanue paliOHAIbHBIX _ _ 10
anreOpandeckux PyHKIUH.
o5 | Tema 26. MuTerpupoBanue TpUroHOMETPUIECKUX U _ _ 4
UppaMOHATBHBIX (PYHKITHIA.
26. | Tema 27. OnpenesneHHblii HHTETpail, €ro CBOKCTBA U 1 1 8
METO/Ibl BBIYUCIICHUSI.
27. | Tema 28. [TpunokeHus onpeeieHHOro UHTerpasa. 1 1 6
28. | Tema 29. HecoGeTBeHHbBIE WHTErPAJIbI. - - 2
29. Paznen 9. IluddepennuanbHbie ypaBHeHUSs 2 2 38
Tema 30. OcHoBHBIE MOHATUS AU(HEPEHIINATHHbIY
ypaBHeHuid.  JluddepeHunanbHpie  ypaBHEHHS 1 1 5
1570):1000) nopsIKa c pa3aensoIuMUCH
[IEPEMEHHBIMH.
Tema 31. OnnoponaHbie u JIUHEHHBIC
30.  |pmddepeHimanpHble ypaBHEHHS EPBOTO TIOPSIKA. 1 1 9
'YpaBHeHue bepHysum.
Tema 32. J[luddepenuuansHpie  ypaBHEHUS
31. |Bpicux mopsaakos. JIY BTOporo mopsika, - - 6
JIOTTYCKAIOIIME TIOHMKEHUS MOPsIIKa.
Tema 33. JIuneiinbie OJIHOPOJHbIE
32.  |nudepennmanbHble ypaBHEHHs BTOPOTO MOPSIKA - - 8
C TIOCTOSIHHBIMU KO3 PUIIUEHTAMH.
Tema 34. JIuneliHble HEOAHOPOHBIE
33. | muddepenumansHbe ypaBHEHHS BTOPOTO TIOPAIKA - - 10
C TIOCTOSIHHBIMU KO3 PUIIUEHTAMH.
34. | Pasnmen 10. Teopusi BeposiTHOCTeIi 2 2 38
35 | Tema 35. OCHOBHbIC OHSTHS TEOPHH 1 1 6
BeposiTHOCTEeH. CitydaiiHble COOBITHSL.
36. |Tema 36. Teopembl CIIOKEHHSA U YMHOXKEHUS 1 1 6
BEPOSITHOCTEM.
37. [Tema 37. IToBTOpHBIE HE3ABUCUMBIE UCTIBITAHHUS. — - 8
38. | Tema 38. JuckpeTHad ciiyyaiiHasi BETUYUHA. - - 10
39. | Tewma 39. HenpepriBHas ciyualiHas BeJIMYUHA. - - 8
Pazgen 11. OcHOBEI MaTeMAaTHYeCKOM _ _ 14
CTATHCTHKH
40, |Tema 40. OcHOBHBIE HOHATHUS MaTeMaTUYECKON _ . 8
CTaTHCTUKH.
41. [Tema 41. IIpoBepka CTATUCTUYECKHUX THIIOTE3. - - 6
Bcero 3a |l cemectp 8 8 128
Bcero 14 14 224
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4.2. Cogepxanue pa3iejioB Y4eOHOU U CHUIIMHBI

Pa3pen 1. DieMeHTHI BhICHIEH aJreophl.

Tema 1. MaTtpuusbl. JlelicTBust HA1 MATPULIAMHU.

Martpunbl. Buger matputl. JleiicTBrs Haa MaTpullaMu. DIIeMEHTapHbIE TPeoOpa3oBaHus HAJl
maTputiamu. O6paTHast Matpuia. Panr Mmatpuisl.

Tema 2. Onpenenurein U UX BIYHCIEHUE.

Onpenenurenn BTOPOTO, TPETBErO0 M N-rO NOPSAKOB M HMX CBoOWcTBAa. MUHOpPBI U
anreOpandecKue JOMOJIHEHUS. BBIYHCICHHE OINpeNenuTeNeii TPeThero Mopsaka Mo MPaBUITy
TpeyrojibHuka, Meronom Capproca, pas3okKeHHEM II0 JJIEMEHTaM CTPOKH WM CToJOLa.
OrnpenenuTteny BHICHINX MOPSAKOB.

Tema 3. CucremMbl JJUHEHHBIX AJIredpandecKux ypaBHeHUil.

OcnoBubie mnoustust u omnpeneneHuss CJIIAY. Pemenne CJIAY wmeromamu Kpamepa,
obpartHoit marpunibl, ['aycca. Pemenne CJIAY MeTOIOM MOJHOTO HMCKIIOYEHUS TEPEMEHHBIX
Kopnano-T'aycca.

Tema 4. MHcciaenoBaHme cucCTeMbl JIMHEHHBIX YPaBHEHMH Ha COBMECTHOCTD.
dyHaaMeHTAJIbHasi CUCTeMA pelleHuid.

Uccnenoanue cucremsl Ha COBMECTHOCTh. Teopema Kponekepa-Kanemnm.

Tema 5. KoMmiuiekcHblIe yncJia.

[ToHsITHE KOMIUIEKCHOTO Yncia. AlreOpandeckasi, TPUTOHOMETPUYECKAs M TTOKa3aTeIbHAS
dbopMa KOMIUIEKCHOTO yHcia. ['eomeTpudeckass HHTEpIIpeTalys KOMIUIEKCHBIX yncen. Moaynb u
apryMEHT KOMIUIEKCHOTO uucia. JIeMCTBus HaJ KOMIUIEKCHBIMM YHCIAMU B alreOpanyeckou,
TPUTOHOMETPHUECKON M Moka3zarenbHoi (opme. @opmyna Myaspa. W3Bneuenue kopHs N-id
CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Pa3znen 2. BekTopHas ajareopa.

Tema 6. OcHOBHBIE MOHATHSA BeKTOpa. /lelicTBUSA HA/l BEKTOPAMHU.

OcHoBHBIE TOHATHUSA cBOOOIHOTO BekTOpa. [Ipoekiiun BekTopa Ha ocu. JIuHeliHble oneparuu
HaJ BEKTOpamMH B KoopauHaTHOW ¢opme. ba3zuc B TpexmepHOM mpocTpaHcTBe. PasnoxkeHue
BEKTOpa 1o opraM. Hampasisronue kocuHycsl. JinHa BEKTOpa. Y CI10BUE KOJUIMHEAPHOCTH IBYX
BEKTOPOB.

Tema 7. CkajsipHoe, BeKTOPHOe W CMeIIAHHOE MPOHU3Be/leHHEe BEKTOPOB M MX
NPUJIOKEHH.

CkassipHOE TPOM3BEJEHHUE JABYX BEKTOPOB M €r0 CBOWICTBAa. BplumciieHHE CKalIApHOTO
IIPOU3BENIEHUSI BEKTOPOB B KOOpJAMHATHOW (opme. ['eomeTpuyeckuii 1 MEXaHUYECKUI CMBICI
CKAJIIPHOTO Npou3BeaeHus. [Ipuoxkenus CKaasipHOro IPOU3BEACHUS: BEIUUCICHUE YIIa MEXIY
BEKTOPAaMH, BBIUMCICHUE IPOEKLUMM BEKTOpa HA HAIpaBICHUE IPYroro BEKTOpPAa, YCIOBHUE
NEPIEHAUKYISIPHOCTH JBYX BEKTOPOB.

BekropHoe mnpownsBeneHUE IBYX BEKTOPOB M €ro CBOMCTBA. BplumcieHue BEKTOPHOTO
NPOM3BEACHUSI BEKTOPOB B KOOpAMHATHOW Qopme. I['eomeTrpuueckuil CMBICH BEKTOPHOTO
npousBeieHus. [IprunoxeHns: BEKTOPHOTO MPOU3BECHUS: BBIUNCICHUE IIJIOMAN TPEYTOJIbHUKA,
BBIYMCIICHHE IIJIOIIAIN MTapajiesorpaMmma,

CMelmiaHHOE NPOM3BEACHHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbIuMciIeHHME CMELIAaHHOTO
MIPOU3BENIEHUSI BEKTOPOB B KOOpAMHATHOM ¢opme. ['eoMeTrprueckuili CMBICI CMEIIaHHOTO
npousBeneHus. [IpuiiokeHns cMelmaHHOrO MPOM3BENCHUS: BBIUMCIEHHE O0beMa MHUpaMUbI,
o0beMa napaienenurne/a, ycaoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

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

JluneitHoe N-MepHOE BEKTOPHOE NPOCTpaHCTBO. PasmepHOoCcTh M 0a3uc BEKTOPHOTO
IIpoCTpaHCcTBA. JIMHEWHbIE omepauuu Haj N-MEPHBIMU BEKTOpaMmu. JIMHEWHas 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB.
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Pa3znen 3. AHanuTHYecKasi TeOMeTPHs HA II0CKOCTH

Tema 9. OcHOBHBIE 32Ja4M AHAJTUTHYECKOH reOMeTPUM HA MJIOCKOCTH.

[exaproBa cucremMa KOOpAuMHAT Ha miIockocTu. [lomspHas cuctema koopauHat. OCHOBHBIE
33141 AHAIIMTUYECKON F€OMETPUHU HA INIOCKOCTU: PACCTOSIHUE MEXKIY IBYMs TOUKAMM, JICJICHUE
OTpEe3Ka B JAaHHOM OTHOILIEHUH, JI€JIEHUE OTPE3Ka MOMoJIaM, IJIOIIA/lb TPEYyTrOJIbHUKA, 3aJaHHOTO
KOOPJMHATAMH BEPILHH.

Tema 10. IIpsamas TUHUSA HA NJIOCKOCTH.

Jluauu mepBoro mopsiaka. Paznuuxble BuABI ypaBHEHHUS MPSMONM Ha IJIOCKOCTU: oOlee
ypaBHEHHE MPSIMOH, HCCe0oBaHuEe OOIIETO ypaBHEHUS MPSMOM; ypaBHEHHE MPSMON C YIJIOBBIM
KO3 PHUIIMEHTOM; YpaBHEHHUE MPSIMOH, TIPOXOIAIICH Yepe3 ABE JaHHBIC TOUKHU; YPABHEHHE TPSMOIA,
MPOXOJAIIEH Yepe3 JaHHYI0 TOYKY NapajulesIbHO HAIIPaBIISIIOIIEMY BEKTOPY; YPaBHEHUE MPSMOI,
MPOXOALIEH Yepe3 JaHHYI0 TOUKY NEPIEHIUKYISIPHO HOPMaIbHOMY BEKTOPY; YPaBHEHHUE MPSMOI,
MPOXOJAIICH Yepe3 JaHHYI0 TOYKY B JAaHHOM HAIlpaBJICHUU; YPAaBHEHHE ITydyKa IMPSMBIX,
MPOXOAALINX Yepe3 JAHHYI0 TOYKY; HOPMAJIbHOE YpaBHEHHUE MPSIMOM; ypaBHEHHE OMCCEKTpUC
YIJI0B MEKIY ABYMS IPSMBIMHU.

B3aumHOe  pacnosiokeHHEe ~— IBYX — HpsAMBIX.  YCJIOBUA  IAPAJUIEIBHOCTH U
NEPIECHIUKYISIPHOCTH JABYX MPSMBIX, TAHT€HC yIJla MEXAy ABYMs OpsMbiMuU. PacctosiHue u
OTKJIOHEHHE OT TOYKHU JI0 IPSMOM.

Tema 11. /IuHuHU BTOPOro nopsijaKa.

OxpysxHocTb. Dmurc. ['unepbona. [Tapabona.

Pa3znen 4. AHaIuTHYECKAsI reOMeTPHS B IPOCTPAHCTBE

Tema 12. I110CKOCTH B IPOCTPAHCTBE.

Pasznuynble BUIIBI ypaBHEHUS IJIOCKOCTH B IpocTpaHcTBe. OOlee ypaBHEHHE IIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3 NaHHYI0 TOYKY, IEPIEHIUKYJISIPHO HOPMAIbHOMY
BEKTOpY. YpaBHEHHE IIOCKOCTHU, IPOXOISIIEH Yepe3 TPU JaHHbIE TOUKHU. Y paBHEHHUE MIIOCKOCTU
B OTpe3Kax Ha ocsix. HopmasibHOE ypaBHEHHE MII0CKOCTU. OTKIIOHEHUE U PACCTOSIHUE OT TOUKHU J10
IJIOCKOCTH. B3anMHOE pacnoyiokeHue JABYyX IUIOCKOCTEH. YCIOBHS NapajuIeIbHOCTH U
NEePHEHAUKYISIPHOCTH ABYX IIJIOCKOCTEN. YTOJI MEXKIY BYMs INIOCKOCTSIMU.

Tema 13. Ilpamas B npocTpaHcTBe.

Paznnunble BUABI ypaBHEHUS NPsAMOM B ITpocTpaHCcTBe. KaHOHMUYECKHE ypaBHEHUS MPSMOM.
VYpaBHeHUEe NPAMOM, MpOXOfsmieli depe3 JBe AaHHbIE TOYkH. OOIIME ypaBHEHHs MPSIMOI.
[Tapamerpuyeckre ypaBHEHHs MNOpAMOW. B3anMHOE pacnoyioKeHUEe ABYX MPAMBIX. Y CIOBHS
NapajuIeIbHOCTU U NEPIIEHIUKYISIPHOCTU ABYX MPAMBIX. YTOI MEXKIY ABYMS MPSIMBIMHU.

Tema 14. B3anMHoe pacnoJioykeHue NPsiMoii U MJI0CKOCTH B IPOCTPAHCTBeE.

VYcnoBus napamienbHOCTA U NEPNEHAUKYIJISIPHOCTH NPSMOM U IUIOCKOCTH. YTOJI MEXIY
IIPSIMOM M INIOCKOCTBIO. ToYKa mpecedeHus IpsIMOU U IIIOCKOCTH.

Pasznen 5. BBenenue B MaTeMaTHYeCKHA aHAJIU3.

Tema 15. MHoxkecTBa M (PyHKIHUH.

OcHOBHBIE TIOHSATHUSI TEOPUM MHOMKECTB. UMCII0BbIE MHOXKeCTBA. MoO/yb JIEHCTBUTENBHOTO YMCIIA.
OkpectHocth ToukH. [lonsite dyHkumu. CrnocoOwsl 3amanus (yHkiuii. OCHOBHBIE CBOWMCTBA
¢ynkuuii. OCHOBHBIE 3JeMeHTapHble (GYHKIMH M uX rpaduxu. Kmaccupukamms ¢yHKIMM.
Cnoxuble pynkunu. O6patasie pyHkiuu. Hessuole pynkun. [Tlapamerpudeckue QpyHKIMH.

Tema 16. Ilpenesa pynkuuu. OcHOBHBIE TeopeMbl 0 Mpeaesax.

OcCHOBHEBIE HOHATHUSA YICJIOBOH IOCJIENOBATEIILHOCTH. [Ipenen qHCIIOBOU
nocienosarenbHocTU. [penen Gpynkiun. OgHOCTOpOHHKE Mpeaebl (PYHKINH.

beckoHneuHo Maible QYHKIIMHM U UX CBOMCTBA.

BeckoHeuHo OGosble BEIWYMHBI U UX CBOMCTBA. CBsI3b MEXIy OCCKOHEUHO MallbIMU M
0eCKOHEYHO OOJBIIMMH BETUYUHAMHU.

CpaBHeHre 0€CKOHEYHO MaJIbIX BeJHMUMH. Tabuia 5KBUBATIEHTHOCTEH OECKOHEUHO MaJIbIX
GyHKIHIA.
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OcHOBHBIE T€OpEMBI O Tipeaenax. [lepBbiii 1 BTOpOM 3aMeyaTeabHbIC PEIECTbI.
y 0 o [
PackpeiTie HeonpeneneHHoCTe! BUaa [6} : {E}, [O—O], [oo —oo], [0-00], [1 ] {—}
o0 o0

Tema 17. HenpepbIBHOCTH (PyHKIMH.

HenpepsiBHocTh QyHkuuu. [lonsTre HenpepbIBHOCTH QyHKIMHU. Toukn pa3peiBa QyHKITUH
U ux Kiaccuukanus. Beprukanpablie acumnToThl. OCHOBHBIE TEOPEMBI O HENPEPBHIBHBIX
¢ynkuusax. CBOICTBa HEMPEPHIBHBIX ()YHKITHIA.

Pa3nen 6. Auddepennnanbroe ucuncjienne QyHKIMN 0HON NepeMeHHOI.

Tema 18. IlpousBoanas pynkuuu. Indppepenuuposanue pyHkuuii.

3ajauu, OPUBOASAIIME K MOHATUIO MNPOM3BOAHOW. OmnpeneneHue, reoMeTpUYEeCKud u
Gu3MYECKU CMBICT MPOU3BOMHOW. YpaBHEHHE KacaTeIbHOH © HOpMald K KpPUBOM.
DOKOHOMHUYECKHM CMbICI Mpou3BOAHON. CBsA3b HempepblBHOCTH U U epeHInpyEeMOCTH
byHKIMN.

[TponsBoaHas ciaoxkHOM U obpaTHO# dyHKIMH. Jlorapupmuueckoe nuddepeHIupoBaHue.
[TponsBonHas HessBHOM (QyHKIMH. [IpOM3BOIHBIC BHICIINX MTOPSIKOB.

Tema 19. Teopembl 0 nudpdgepeHunpyeMbIx GyHKIHAX.

Teopems! Pois, Jlarpanxa, Komm.

Tema 20. Inddepenunan pynkuuu. [Ipasuno Jonurass.

[Tonsitue u cpoiicta auddepennnana. [Ipumenenne nuddepenuana B NpruOIHKEHHBIX
BbIUUCIEHISIX. JuddepeHuans BEICIINX TOPSIIKOB.

Teopembl Jlonutans. PackpeiThe Heompenen€HHOCTEM pa3auyHbIX BHUAOB C IOMOIIbIO
npasuia Jlonurans.

Tema 21. UccnenoBanne pyHKIUN ¢ IOMOIIbIO IPOU3BOJIHOM.

Bo3spacrtanue u yosiBanue ¢pyHkuuu. Heo6xoanmble 1 10CTaTOUHbIE YCIOBUS BO3PACTaHUS
u yobBanus nuddepenupyemoin ¢GyHkuu. OkcrpemyMbl (yHkuud. Heobxonumeie u
JIOCTaTOYHBIE YCJIOBUSl CYLIECTBOBAaHUS SKcTpemyMa. HamOomplnee M HauMeHblee 3HAUYEHUS
(bYHKIIUM Ha OTpE3Ke.

Boinmykinocte ¥ BOrHyToCcTh rpaduka (yHKUMH. JlocTaTouHble YCIIOBUS BBIMYKJIOCTH U
Boruytoctu ¢pynkuuit. Toukn neperuba.

AcumnTotsl rpapuka ¢GpyHKuu. HakiioHHBIE aCUMITOTHI U MX HAXO0XICHHUE.

OO1m1ast cxema MOJIHOT0 MCCIe0BaHus GYHKIMN U MOCTPOSHUS UX IPpauKoB.

Pasznen 7. AunddepennnaabHoe ucuucaeHne yHKIUMT IBYX IepeMeHHbIX.

Tema 22. @yHKuMM ABYX nepeMeHHbIX. YacTHble NMpPoM3BOAHBIC (YHKIHMH IBYX
nepemMeHHbIX. [loanbiid nuddepennual.

OcHoBHBIE MOHATHUSA (PYHKIMU IBYX epeMeHHbIX. [Ipeaen u HenpepbIBHOCTb PYHKIIUH ABYX
NEPEMEHHBIX.

YacTHble MPOU3BOJAHBIE 1-TO Mopsaka W MX reomeTpuueckuil cmeicia. Heobxonumoe u
JocTaTouyHoe ycioBue nauddepennupyemMoctd (GyHKIUU JIBYX IepeMeHHbIX. I[lomHblii
mupdepenivan  QyHKIMM JABYX INepeMeHHbIX. [IpuMeHeHue mnonHoro muddepeHnuana K
npUOIMKEHHBIM BhluKciieHusM. [IponsBoanast cnoxuoit pynkuuu. [lomHas nponsBoaHas.

Tema 23. Jxkcrpemym ¢pyHkuuu AByX nepeMeHHbix. Heo0xoammbie u gocTaTo4HbIe
YCJ10BHS CYIIeCTBOBAHMS IKCTPeMyMa.

OkcrpeMyM (GYHKIMM JBYX IepeMeHHbIX. HeoO0Xoaumble M J1O0CTaTOYHBIE YCIOBHUS
skcTpemyMa. CxeMa uccie1oBaHus QYHKIIMH JBYX MEPEMEHHBIX Ha SKCTPEMYM.

ITpon3BoaHas MO 3aJaHHOMY HallpaBJIeHUIO. [ pagueHT.

Pasznen 8. UuterpajabHoe ucuucjene GyHKIUY OHONW nepeMeHHO.

Tema 24. HeonpeaesieHHbIii nHTErpaja. OCHOBHBIC MeTOAbI HHTEIPHPOBAHUS.

[TepBooOpasnast ¢ynkus. OmpenerneHHe W CBOWCTBA HEOMPEIEIEHHOTO HWHTETpaa.
['eomeTpuueckoe MpeACTaBICHUE HEONpPENEIeHHOro HuHTerpana. Tabiuia WHTEerpajgoB OT
OCHOBHBIX 2JIEMEHTapHbIX (PYHKINH.
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OcHOBHBIE METOIbI HHTETPUPOBAHMS: METO, HEMIOCPEICTBEHHOIO MHTETPUPOBAHMS, METOJ
3aMeHBl MepeMEeHHOH (To/ABENCHHE MMOJ 3HAaK AudQepeHnrana) 1 MeToJ UHTETPUPOBAHUS TIO
4acTsM.

Tema 25. UnTerpupoBanne paluoOHAJIbHBIX aJredpandecKux pyHKuui.

Panyonanenele 1po6u. VIHTErprpoBaHue NpocTeNINX palMOHAIBHBIX IPOOEH.

WHTerpupoBanie MNPaBWIBHBIX W HEMPAaBWIBHBIX pPalMOHANBHBIX Jpobeil. Merton
HEOIpeJeNICHHbIX KOAQPUIIMEHTOB, METO/l YACTHBIX 3HAYCHUH.

WNuTterpupoBanue QyHKIMA, CoaepKaIX KBaAPATHBIN TPEXUICH.

Tema 26. HHTerpupoBanue TpUroHoMeTpuyeckux ¢QyHkumid. HWHTerpupoBanme
HPPALMOHANBHBIX (DYHKIIUIA.

WHTerpupoBaHie HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIUI.

WHTerpupoBanie HEKOTOPBIX  HMPPAUMOHAIBHBIX  (YHKIHMHA. TpuUroHOMETpuYecKue
MOJICTAHOBKHU.

[TonsiTue 0 “HeOepyIMXCS UHTETpaiax.

Tema 27. OnpenesieHHbI HHTEIPAJI, €ro CBOMCTBA U METOAbl BbIYMCJIECHUS.

[ToHsiTHE U TEOMETPUYECKUI CMBICI ONPEAEIEHHOT0 UHTErpaa. CBoCTBA ONpPEeIEHHOTO
MHTETpaa.

OnpenenéHHbIi HHTErpall Kak GyHKIus Bepxuero npezaena. opmyna Herotona-Jleiibnuma.

3amMeHa nepeMeHHO! U (opMysia HHTETPUPOBAHUS IO YACTAM B ONpPEAEIEHHOM UHTErpaje.
WHTerpupoBaHie YeTHBIX U HEYETHBIX (DYHKINI B CHMMETPHYHBIX MTPEIEIax.

Tema 28. IIpusiokeHust onpeaeieHHOr0 HHTErpaJa.

[TpunoxeHus ompenenéHHOro MHTETpaja: BBIYMCICHHE TUIOMAeH MIOCKUX (GUTyp, IUTHH
Oyr' TJIOCKHUX KpPUBBIX, OOBEMOB Tel M IUIOMIAJeH MoBepxHOcTel BpamieHus. dusnyeckue
NPUJIOKEHUS ONIPEISIIEHHOTO MHTErpasia: BEIYUCICHHE Ty TH, paOOTHI.

[TpubnnxEHHOE BBIYMCICHUE ONPEAEIEHHBIX HMHTErpajioB: (Gopmylia MpsIMOYTOJbHUKOB,
dbopmyia Tpamnernuii, popmyna mapadon (CumiicoHa).

Tema 29. HecoOcTBeHHbI€ HHTErPAJIbI.

[TonsTHe HECOOCTBEHHBIX HHTErpasioB. HecoOCTBEHHbIE WHTETpaibl C OECKOHEYHBIMU
npefenamMu UHTerpupoBaHus. HecoOCTBeHHBIE HMHTErpaibl OT HEOTPAaHMUYEHHBIX (YHKIMH.
[Tpu3HaK CXOOUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Pa3zgen 9. InddepennyanbLubie YPABHEHUS.

Tema 30. OcHoBHbIe noHsTHSA AU PepeHnnaNbHBIX ypaBHeHnid. {udgdepenunanbubie
YPaBHEHHH NEPBOI0 MOPSAKA ¢ Pa3AeJIAIOMUMHUCH NTepeMEeHHbIMU.

O6mue mnousATus o auddepeHUANBbHBIX ypaBHeHUsX. OOliee pelieHue, HadalbHbIE
YCIIOBHS, YaCTHOE pelieHue quddepeHaabHoro ypapHenus. 3aaaqda Kommu.

JuddepeHunanpHple ypaBHEHUS NEPBOrO MOpsAKa. YpaBHEHHS C DPa3AesIOLIUMUCS
[IEPEMEHHBIMHU.

Tema 31. OpHopoanble U JuHeliHble Au(depeHHHATbHbIE yYpPaBHEHUSI INEPBOIo
nopsiaka. Ypasuenue bepuyiim.

Opnoponnbele  nuddepeHunanbHble  ypaBHeHus. JIuneliHble  nuddepeHnuranbHble
ypaBHeHus. YpasHeHue S. bepHymin.

Tema 32. lu¢depeHunaibHbie ypaBHEHUs BhICIINX NOPAAKOB. /[Y BTOporo nopsiaka,
JAOMYCKAKIIHE NOHUKEHUS MOPAIKA.

OcHoBHbIE MOHATHS, O0IIee peleHne, YacTHOe pelieHne nuddepeHnanbHbIX YpaBHEHUH
BhICHIMX NOpsiiKOB. 3anaua Koumm. /luddepenimanbable ypaBHEHUS, TOMYCKAIOIINE TOHUKEHUE
MOPsI/IKA.

Tema 33. J/Iuneiinbie oqHOpOAHBbIe TU((epeHINATbHbIC YPABHEHHS BTOPOI0 MOPSIKA
€ MOCTOSIHHBIMH KO3 PUIHEHTAMH.

Jlunelinsle ogHOpOAHbIE MUddepeHaIbHbe YpaBHEeHUsT BToporo mopsaaka (JIOAY).
Crpyxkrypa obmiero pemenust JIOY Broporo mopsiaxa.
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JluHeliHble OOHOPOAHBIE U PEpEeHINATbHBIE YPAaBHEHUS BTOPOrO MOpAIKa C
HNOCTOSHHBIMU KO3 duuueHTamu. JIuHeiHble OAHOpOAHBIE U(QepeHInaIbHbIe YPaBHEHUS
BBICUIMX MOPSIIKOB C MOCTOSIHHBIMHM KO3 (PHUIIMEHTAMHU.

Tema 34. JluneiiHble HeoqHOpPOAHbIe IHM(pdepeHHUAIbLHbIE YPABHEHHS BTOPOIo
NMOPSAKA C NOCTOSIHHBIMU KO3()(PUIIHEHTAMMU.

Jluneiinsie HeonHopoaHbIe Tuddepennuanbabie ypasaenus (JIHAY). Ctpykrypa obmiero
pemenust JIHAY. Meton Bapuanuu nmpou3BOJIbHBIX MOcTosAHHBIX. JIHY BTOporo mopsiaka c
MOCTOSTHHBIMU K03()(pULImeHTaMu 1 paBoil 4acThIO CHEIHMAIBLHOTO BUIA.

Pa3gen 10. Teopusi BepoaTHOCTEH

Tema 35. OcHoOBHBIE IOHATHS TeopuH BeposiTHOcTel. Ciryyalinbie cOObITHSA.

IIpoctpaHcTBO 35eMeHTapHbIX CcoObITHH. Kitaccuueckoe ompeneneHue BEpOSTHOCTH.
OcHoBHbIE POPMYITBI KOMOMHATOPHUKY (COYETAHUS, pa3MEIICHMSI, IEPECTAHOBKU O€3 IOBTOPEHUH
U ¢ noBTOpeHussMH). OTHOCUTENbHASA YAaCTOTA U CTAaTUCTUYECKasi BEPOSITHOCTh. ['eomeTpuueckas
BEPOSATHOCTb.

Tema 36. Teopembl c/10:KeHUs] H YMHOKEHHUS BEPOSITHOCTEH.

Teopema cioxeHUs BEpOSTHOCTEH [JIs1 HECOBMECTHBIX COOBITHI. Teopema croxeHHs
BEPOATHOCTEN /1J1s1 COBMECTHBIX COObITHM. TeopeMa yMHOKEHUS BEpOSTHOCTEN JIsl HE3aBUCUMBIX
coObiTuii. TeopemMa YMHOXXEHHUS BEpOSITHOCTEH HJs 3aBUCHMBIX COOBbITHI. BeposTHOCTH
MOSIBIICHHSI XOTS ObI OTHOTO U3 COOBITHIA.

[Tonnas BeposTHOCTh. PopMyna noaHON BeposiTHOcTU. Popmyibl baiieca.

Tema 37. IloBTOpHBIE HE3ABUCUMbIE HCTILITAHUS.

®opmyna bepuynnu. HauBeposiTHeliee 4uciio TOSIBIEHUS COObITUS. JlokanpHas wu
uHTerpasibHas Teopembl Jlammaca. ®opmyna Ilyaccona. BeposTHOCTH — OTKJIOHEHUS
OTHOCHUTEJILHON 4aCTOTHI OT OCTOSTHHOW BEPOSITHOCTH B HE3aBUCUMBIX MCITBITAHUSX.

Tema 38. [Iuckpernas ciayqaiiHasi BeJIH4UHA.

[lonsiTe NUCKPETHOW CIydyalHOW BEJIIMYMHBI. 3aKOH pACIPENeTICHUs JTUCKPETHOMN
cily4aiiHOM BennunHbl. DyHKIMS paclpeaeeHus JUCKPETHON ciiy4aiiHO! BenunuHbl. OCHOBHBIE
YHUCJIOBBIE XAPAKTEPUCTUKN AUCKPETHOW CIyYalHOW BEIWYMHBI: MAaT€MATHYECKOE OKHMJIAHHE,
JUCIIEpCUs, CpelHee KBaJApaTU4ecKoe OTKIOHEHHe. (CHOBHBIE 3aKOHBI paclpeesIeHUs
JUCKPETHOM  CIlydalHOM  BENWYMHBI: OMHOMHAQJIBHBIA  3aKOH  pacHpelesieHHs, 3aKOH
pacupenenenus IlyaccoHa, reOMETpUYECKMM 3aKOH pacCIpeAClICHHs, TUIEePreoMeTpUYECKUn
3aKOH pacnpeneneHus. TeopeTuuecKkue MOMEHTHI.

Tema 39. HenpepbiBHas ciyyaiiHasi BeJTHYNHA.

[TonsiTre HenpepbIBHOW cily4aliHOW BelMYMHBI. DYHKIUSA pacnpeneseHus BEpOSTHOCTH,
IUIOTHOCTh PACIpPENETICHUs] BEPOSTHOCTU HENPEPHIBHOW ciayyailHOW BenuuuHbl. OCHOBHBIE
YUCJIOBBIE XapaKTEPUCTUKHU HEIPEPHIBHON CIy4allHON BEJIIMYMHBI: MAaTEMATHYECKOE OXKUJAHUE,
JMCIIEPCHs, CpelHee KBaJpaTudeckoe OTKIOHeHHe. (OCHOBHBIE 3aKOHBI paclpeieiIeHUs
HEIPEPBIBHON CIIy4YalHON BEIMYMHBI: PABHOMEPHBIM 3aKOH paCIpPENCIICHUs, MOKA3aTEeIbHBIN,
HOPMAJIbHBIN.

Pa3zgen 11. OcHOBBI MATEMATHYECKON CTATHCTHKH

Tema 40. OcHOBHBIC NOHATHSI MATEMATHYECKOIl CTATHCTHKH.

I'enepanbHas COBOKYNHOCTH U BbIOOpKa. CyTh BBIOOPOUHOTO MeTO/1a. Br/bl BEIOOPOUHBIX
pacripeniesieHuil, ux cBs3b Apyr ¢ apyrom. [Homuron. ['mcrorpamma. OMnupudeckas QyHKIHSL.

ToueuHbple OLIEHKM MAapaMETPOB TEOPETHYECKUX PACIPENECICHUI M KX CBOWCTBA.
HuTepBanpHble OLIEHKU. MIHTepBaNbHOE OLIEHNBAHUE TAPaMETPOB HOPMAJIBHOIO PACTIPEAEIEHUS.

Tema 41. IIpoBepka cTaTHCTHYECKHUX TMIIOTE3.

[lonste o craTMcTUYeCKOW MpoBepKe rumnote3. OmUOKH TEpBOrO M BTOPOTO poja.
[IpoBepka runores o 3aKoOHaxX U MapaMeTpax paciupeaeseHus.
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4.3. IlepeyeHb TeM JIeKIM

n/a

Tema nexkuun

O0neM, u

dopma oOyueHust

OYHas OYHO- 3a04Hasi
3a049Has

Pa3zgea 1. DiieMmeHTHI BbICHIEH aJIre0pbl

Martpuupl. /leiicTBHs HAl MATPULIAMH.
Onpenesmresin. BoruucsieHue onpeneureliei.

Onpenenenne Matpulibl. Buapl marpuil. JleficTBust Haz
MaTpuIaMu. JJIEMEHTApHBIC TPE0Opa30BaHMUS HAJl MATPHUIIAMH.
Onpenenenuie onpeaenuTess 2-ro U 3-ro NopsiikoB. MUHOPBI
U anredpanveckue J0NOIHEeHUs 3JieMeHTOB. CBOMCTBA
onpeaenuTeneid. Beraucienue onpenenurenci.

2 2 1

Onpenenenre oOpaTHOI MaTpullbl. Haxoxaenne oopaTHoi
MAaTpPHUIbI C TOMOIIBIO COIO3HON MATPHUIIBI U C TIOMOIIBIO
npeoOpaszoBanmii [ 'aycca.

CucreMbl JIMHEHHBIX aJredpandecKux ypaBHeHH .
Ocnogusble noustust CJIAY. Pemenue CJIAY merogamu
Kpamepa, oOpaTHoit marpuiipl, ['aycca.

KommiekcHbIe YKcJa.

IlonsTue KOMIIJIEKCHOT'O YHCa. Anrebpanueckas,
TPUTOHOMETPUYECKAs u MOKa3aTelIbHas dbopma
KOMIUIEKCHOTO uyucia. ['eomerpuyeckas HWHTEpHpeTarus,
MOJyJIb U apTyYMEHT KOMIUIEKCHOTO uucia. JleicTBus Hax
KOMIIJICKCHBIMH YpCIaMHu B anreOpanvecKom,
TPUTOHOMETPUYECKOH M IMOKa3aTeIbHOU (hopMme.

Pasnea 2. BekTopHas ajaredpa.

Bekropbl. CxkansipHoe, BEKTOPHOe M CMeEIIAHHOE
Npou3BeJeHue BEKTOPOB.

OcHOBHbIE TIOHATHS BEKTOpOB. JInHelHbIe onepanuu Haj
BEKTOpaMHU. ba3uc B TpeXMEPHOM IIPOCTPAHCTBE.
Pasnoxxkenne Bektopa 1o opram. Hanpasisromue
KocuHychl. JlnuHa Bekropa. CKalsipHOE NPOM3BEINCHHE
JIBYX BEKTOPOB M €ro CBOMCTBA. BrluncieHnne ckaasipHOro
NPOU3BEACHUsT B KoopAMHaTHOW Qopme. I[lpunosxkeHus
CKAJISIPHOTO IIPOU3BEIACHUS.

BekropHoe nmpousBeieHNE ABYX BEKTOPOB U €ro CBOWCTBA.
Brluncienue BEKTOPHOTO MPOU3BEACHUS B KOOPANHATHON
dopme. I'eomerpuyecknii CMBICII BEKTOPHOI'O
npousBeneHus. [IpunokeHns BEKTOPHOTO MPOU3BEICHHUS.
CMenianHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Boruncnenue B koopauHatHoM popme. ['eomeTpruueckuit
CMBICJI CMEIIaHHOT O ITpousBeneHus. [Ipunoxenns
CMEUIaHHOTO MPOU3BEACHUSI.

Pa3znen 3. AHasiuTHYeCKasi reOMeTPHsi HA MJIOCKOCTH.

OcHoBHbIE 32124 AHAJTUTHYECKOH reoMeTpum Ha
IJIOCKOCTH. prlMaﬂ Ha IVIOCKOCTH.

Cucremsl KOOpJAWHAT Ha IIJIOCKOCTH. OCHOBHBIC 3a7a4H
aHAJIUTHYECKOM reoOMCTpHUU HA IJIOCKOCTU — PACCTOSAHHUC
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MEXIy JBYMsS TOYKaMH, JEJICHHE OTpe3ka B JaHHOM
OTHOIIECHUH, TUIOIIAIb TPEYTOJIbHUKA.

IIpsimasi TMHUA HA MJIOCKOCTH.

OO6miee ypaBHEHHE TMPsSMOW. YpaBHEHHE TMIPSAMON ¢
YTJIOBBIM KO3 PHUIHEHTOM. VYpaBHeHHE  TIPSIMOA,
MPOXOJISIILIEH Yepe3 JIBE JaHHbIC TOUKU. Y paBHEHUE MPSIMOM,
MpoXOAsAIIe  dYepe3 JaHHYKD TOYKY B  JaHHOM
HaMnpaBJICHUU. YpaBHEHUE MPSIMOHM, MPOXOASAIICH uepes
JAHHYI0 TOYKY IapajuleJIbHO HAIpPaBISAIOLIEMY BEKTODPY.
YpaBHeHUEe TPSAMOM, MPOXOMSIICH 4Yepe3 AaHHYI0 TOUKY
MEePHEHIUKYISIPHO HOpMalibHOMY BekTOopy. HopmanbHoe
ypaBHEHUE MNpsAMOi. PaccTrosHue OT TOYKM 1O MNPSIMOM.
B3aumHoe pacnosoxeHue AByX IMpsIMBIX — YCIOBHUE
MapajuiebHOCTH, TEPHEHAUKYJISIPHOCTH, TAaHIEHC Yria
MEXY JIBYMs MPSIMBIMHU.

JIMHUM BTOPOTO MOPSIAKA.
OxpyskHocTb. Dyunc. I'unepbouna. [lapadona.

Paznen 4. AHasiuTHYECKAsi reOMeTPHs B POCTPAHCTBE.

IInockocTh M NpsiMasi B IPOCTPaHCTBe.

ILnockocTh B IPOCTPAHCTBE.

OO6miee ypaBHEHHE IUIOCKOCTHU. YpPaBHEHHE IJIOCKOCTH,
IIPOXOJAUIEH Yepe3 NaHHYI0 TOYKY, INEPIEHIUKYISPHO
HOPMQJIBHOMY  BEKTOpPY.  YpPaBHEHHE  IIJIOCKOCTH,
IIPOXOJALIEH Yepe3 TPU TOUKHU. Y paBHEHHUE INIOCKOCTH B
oTpe3Kax Ha ocsix. HopmalibHOE ypaBHEHME IJIOCKOCTH.
PaccrossHne oOT TOYKM [0 IUIOCKOCTH. B3anMHoe
PacIIOJIOKEHUE ABYX IIJIOCKOCTEM.

IIpsimasi B mpocTpaHCcTBe.

Kanonnueckue ypaBHeHHs NpsIMON. Y paBHEHHE MTPSIMON,
npoxoasiiei yepes ABe AaHHbIe TOUKU. O0IMe ypaBHEHUS
npsMoit. [lapamerpruueckue ypaBHeHus NpsMOi. B3aumuoe
PacroJIOKEHUE IBYX MPSAMBIX.

B3aumHoe pacnoJioikeHue NPSIMOM U IJIOCKOCTH B
NPOCTPAHCTBE.

Pasznen 5. BBegenune B MaTeMaTHYeCKHA aHAJIN3.

MHoxkecTBa M (PYHKIUH.

OcHOBHBIE MOHATHSI MHOXKECTB. Onepaniuu HaJl
MHOXecTBaMu. Uncia0Bble MHOXKeECTBA. Moyiib
neiicrButenbHoro uncia. OkpectHocTh ToUkU. [TonsTue
¢byskuuu. CrocoOsl 3a7anus GyHKUUNA. OCHOBHBIE
cBoiicTBa pyHKuMA. OCHOBHBIE 3JIeMEHTapHbIe (PYHKLINUU U
ux rpapuku. Knaccuduxauus pynkuuid. CinoxxHsle
¢bynkuu. O0parsble QyHKIMH. HesBHbIE QYHKIHMH.
MHoro3HauHble (QYHKIHH.

IIpenea  umciaoBoi  mociaenosarenbHocTu. Ilpenen
¢pynxuun. Teopembl 0 npeaesnax.

Uucnosas nocienoBarebHOCTh. [Ipenen uncinoBoit
MocJen0BaTenbHOCTH. [Ipr3HaKk cyiecTBOBaHuUS Mpeena
nocnenosarenabHocTu. [Ipeaen ¢pyHKInU B TOUKE U HA
6eckoneyHocTu. OHOCTOpOHHUE TIpeesibl. OCHOBHBIC
TEOPEMBI O Tpeiesax.
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Pasnen 6. IudpepenunanbHoe ucuncjaeHne PyHKIHA
O/IHOM IepeMeHHOi.

IMpousBoanas pynkuuu. Auddepenmmpoanue GyHkumii.
I'eomeTpryeckuii 1 IKOHOMHYECKUH CMBICJI IIPOU3BOJIHOI.

3azna4yu, NPUBOAAILIMUE K TIOHATHIO IPOU3BOIHOM.
OrnpeneneHre ¥ TeOMETPUUECKUN CMBICIT POXU3BOHOM.
YpaBHeHHE KacaTeIIbHOW U HOPMAJIA K KPUBOM.
DKOHOMUYECKUU CMBICI MPOU3BOAHOMN. CBS3b
HenpepbIBHOCTH U AupdepeHunpyeMocT GyHKIIH.
Brrunciienus npousBoaHOM no onpenenenuto. [IpaBuna
middepennmpoBanus. [Ipon3BoaHbIE OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIUH.

JubdepennmrpoBanre ciI0KHON, 0OpaTHOW U HESIBHO
3aganHoil GpyHkimii. Jlorapudmuyeckoe
mnddepenuuponanue. [Ipon3BoHbIE BHICIIKUX MOPSIIKOB.

Jduddepennuan pyukuuu. Ilpasuiao Jonurans.

IlonsitTue wu cBoiictBa nuddepennumana. Ilpumenenue
muddepeHnrana B mpuOIMKEHHBIX BRIYHCICHUIX. Teopema
Jlonutana. PackpeiTHe HeONpeAenEHHOCTEN Pa3IUYHbBIX
BHUJIOB C IOMOIIIBIO npasuia Jlonurans

HccaenoBanue pyHKUMH ¢ IOMOLIbLIO IPOU3BOAHOM

Bospacranue n yosiBanue pynkiun. Heooxonumelie u
JOCTATOYHBIE YCIIOBUS BO3pPACTaHUs U YOBIBAHUS
muddepeHIUpyeMoi GyHKIHH. DKCTPEMyMbl (yHKITUH.
Haubonbiiee u HanMeHblliee 3Ha4eHUs PyHKIIUU Ha
orpeske. [IprMeneHre mpon3BOIHON B PEIICHNH 3a/1a4
HKOHOMHUKH.

BeimykiocTs 1 BOrHYTOCTh Ipaduka pyHkuuu. JlocraTouHble

YCIIOBUSL BBINYKJIOCTH M BOTHYTOCTH (yHKuMH. Touku
nepernba. O6mas cxema MoJIHOro UCCeI0BaHMsl QYHKIMH

Paznen 7. duddepenunanbuoe ucumucieHue QGyHKUUU
HECKOJbKHX NepeMeHHbIX.

DyHKIHA HECKOJIbKHX NEePeMEHHBIX. JKCTPEMYM
(yHKIMH ABYX NepeMeHHbIX.

@OyHKIMS 1BYX NepeMeHHbIX. OCHOBHBIE IOHATHS, 001aCTh
omnpenenenus. [Ipenen u HeNpeppIBHOCTh (DYHKIIMU JABYX
MIEPEMEHHBIX.

YacTHble IPOU3BOIHbIE 1-T0 MOpsIIKa U UX T€OMETPUUECKHIA
cMblci. [IoHATHE YaCTHBIX MPOU3BOAHBIX BBICIINX
MOPAIKOB. DKCTpeMYM (DYHKIIUU ABYX MEPEMEHHBIX.
Heo6xonuMele 1 T0OCTaTOYHBIE YCIOBHS IKCTPEMYMA.
OcHOBHBIE MOHATHUS IKCTpEMyMa PYHKIIMH IBYX
IIEPEMEHHBIX.

HeoOxoaumble n JoCcTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
JKCTpEMyMa.

Cxema wuccnenoBaHus (QYHKUUU JABYX IEpEMEHHBIX Ha
IKCTPEMYM

Bcero 3a | cemecTp
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Paznen 8. UnTerpanbHoe ucuucienne GyHKUMH OJHOM
nepeMeHHOM.

IlepBooOpa3Hasi u HeompeaeJIeHHbIN MHTErPaJl.
OcHOBHbBIE MeTOAbI HHTETPUPOBAHNS (PYyHKIIUM.

[lepBooOpasznas ¢ynkuuu. OmpeneneHne W CBOWCTBA
HEOIIPEJIeJICHHOI0  MHTerpajna.  TalOnuuma  MHTErpanoB
OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

OcHOBHBIE METO/bI UHTErPUPOBAHMSL: METO
HCIIOCPCACTBCHHOT' O HUHTCTIpHUPOBaHUA, METOL 3aMCHbI
NEPEMEHHON ¥ METOJ| MUHTETPUPOBAHUS 110 YACTSIM.

HNuTerpupoBanue Apo0HO-PALMOHAIBbHBIX QYHKIUIA.

OcHOBHbIE TOHSATUS JIPOOHO-PALIMOHANBHBIX  (YHKIUH.
[Mpocreiimme apodu -1V tumos. Pa3noxeHune mpaBMIIbHOMN
panMoHaNBHOM JpoOM HAa CyMMY HIPOCTEHIIUX apobei ¢
MMOMOIIBI0 METOAAa HEONPEACICHHBIX KOI()(UIIMEHTOB U
METO/a YacCTHBIX 3HaYeHUM. MIHTerpupoBaHue MpOCTEUIINX
npobeit. UuTerpupoBanue parmoHaIbHBIX APOOCH.

OmnpenesieHHbI HHTETPAJ U €ro cBoiicTBa. Boruuciaenune
oIpe/ieJIeCHHOT0 MHTerpaJia.

IloniTHE ¥ TIeOMETPUYECKHM CMBICH  ONIPEIEIEHHOTO
MHTETpaa. CBoiicTBa  OmpeneNéHHOr0  HMHTErpaia.
OmnpenenéHHbIi HHTETPAT KaK (YHKIUS BEPXHETO IMpesera.
®opmyna Helorona-Jleiibuuma. 3ameHa nepeMeHHON U
dbopMyna MHTETPUPOBAHHUS MO YACTSIM B ONPEACIEHHOM
UHTErpale.

IIpuiioikeHns onpeneeHHOro MHTerpasa.

Brruucnenue rmiomane miockux Guryp, JUIMHBL IYTH
TJIOCKON KPUBOM, 00BEMOB TeJia BpalleHHsI.

HpI/IMeHeHI/Ie OIPCACIICHHOI'0 MHTErpajla B 9KOHOMUYCCKUX
3agadax.

Pasznen 9. InpdepennuanbHbie ypaBHEHUS.

JAu¢pdepenunaibHbie YypAaBHEHHs, OCHOBHbIE ITOHATHS.
Oanoponnbie u uHeiiHbIe T depeHInaTbHbIC
YPABHEHHUS MEPBOro NMOPSAKA.

Huddepennuanpuble  ypaBHeHus |-ro mopsiaka ¢
pazzensomumMucs nepeMeHHbIMH. OOmme MNOHATHS O
nupepeHnuanbHbIX  ypaBHeHHsX. OOmiee pelieHue,
HayaJlbHbIE yCIIOBHUS, 4acTHOE pelieHue
nupdepeHnuanpHoro  ypaBHeHus.  3amada  Komm.
HuddepeHnuanbable  ypaBHEHHS MEPBOTO  IMOPSAKa.
VYpaBHEHUS ¢ pa3ieNAONIMIMUCS IEPEMEHHbBIMHU.

Onnopoxansie nuddepeHnraibape ypaBHeHUS. JINHEHBIS
muddepeHnansHbie ypaBHeHus. Y paBHenue S. beprymm

JInneiinbie OJXHOPO/JHBIE au¢pdepeHuHATbHbBIE
YPABHEHHUH C NOCTOAHHBIMH KO3(ppuueHramMmu.
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JIuHeiHbIe HEOTHOPOJHBIE aupPepeHunaIbHbIC
YPaBHEHUA 2-ro NnopsiAKa c NMOCTOSIHHBIMH
Ko3(pPpunuenramu.

JIuneitnble ogHOpOAHBIE AU(PepeHInanbHbIe ypaBHEHHUS
BTOPOTO NOpPsi/IKA C IOCTOSHHBIMU KO3 (PUIIMEHTaMH.

Jluneiinble ogHOpOIHBIE AU depeHLInaIbHble ypaBHEHUS
BBICIIMX TOPSIIKOB C MMOCTOSTHHBIMH KOA((HUIIMEHTAMH.
Crpykrypa obmero pemenus JIHAY. JIH/Y Broporo
MOpsiAKa ¢ TOCTOSIHHBIMU KO3 (DUITMEeHTaMH U TIPABOii
YacThIO CIIELHUAIBLHOTO BUIA.

Pasnea 10. Teopusi BeposiTHOCTEH.

OcHOBHbBIE MNOHATUSA TEOPpUH BCPOHTHOCTeﬁ.
Kaaccunueckoe H CTATUCTHYECCKOE omnpeaejacHue
BEPOATHOCTH

Crnyuaiineie coObITHsI 1 UX BUIBL. Kitaccuieckoe
onpenenaeHue BeposITHOCTU. CTaTUCTUYECKOE OIpeieNiCeHre
BEPOSATHOCTH.

TeopeMbl C/10:KeHUS] 1 YMHOKEHUSI BEPOSITHOCTEN U UX
CJIeCTBHS.

TeopeMsl ci10keHUsI BEpOATHOCTEH J11 COBMECTHBIX U
HECOBMECTHBIX COOBITHH. TeopemMbl yMHOXKEHHS
BEPOATHOCTEH ISl 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHI.
TeopeMa 0 BEpOATHOCTH TOSIBJICHUS XOTsI ObI OJTHOTO U3
He3aBUCUMBIX coObITHIL. [lonHas BepoaTHOCT. DOpMyIIbI
baiieca.

JlucKkpeTHble ciay4YaiiHble BeJIMYUHBI U HMX YHUCJIOBBIE
XapaKTepUCTUKH.

JluckpeTHas cirydaiiHasi BeIMYMHA. 3aKOH pacipeiesieHus U
GyHKIMA  paclpelesieHUs] BEepOSTHOCTEH JAUCKPETHOM
CIIy4ailHOM BEJTMYUHBI.

OCHOBHBIE YHUCTTOBBIE XaPAKTEPUCTUKH TUCKPETHON
CIIy4aiiHOM BEJIMYMHBI U UX CBOWCTBA.

Pasznen 11. OcHOBBI MATEMATHYECKOH CTATUCTUKH

10

OcCHOBHBIC MOHATHS MAaTEMAaTHYECKOH CTATHCTHKH.
Bri6opounslii Metoa. Buabl BBIOOPOYHBIX pacnpeneeHU,
nx cBA3p Apyr c¢ gpyrom. llomuron. I'mcrorpamma.
OMmnupuyeckas QyHKIHA.

ToueuyHble OLIEHKM apaMeTPOB TEOPETUUYECKHUX
pacpenesieHui U UX CBOMCTBA. lIHTEpBaNIbHBIE OLIEHKH.

Bcero 3a |l cemecTp

18

14

Bcero 3a roa

36

28

14
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4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI (CEMHMHAPOB)

n/n

Tema npakTudeckoro 3aHsTus (CeMUHapa)

O0OBeM, U

dhopma oOydeHus

OYHasn

OYHO- 3a04Hast
3a049Hast

Pasnea 1. DiieMeHTBHI BbIcHIeH a1redpbl

Martpuel. JlefictBus Hag MaTpuiamu. OnpeaenTeny.
Berunicnenue onpenenurenen.

2 1

Pemienue crcteM MTHMHEHHBIX alreOpandeckux
YpaBHEHUIA.

Pa3znea 2. BekropHas ajaredpa

Bexkropsl. JleiictBust Hajg BekTopamu. CKalisipHOe
MIPOU3BE/IEHNE BEKTOPOB, BEKTOPHOE U CMEIIAHHOE
MPOU3BEJICHUE BEKTOPOB U MX MPUIIOKEHHUS.

Pasnen 3. AnanuTnyeckasi reoMeTpus Ha
IJIOCKOCTH

SN

[IpsiMast TMHUS HA IITIOCKOCTH.

JluHMM BTOPOTO MOPSIKA.

Pa3nen 4. AnajauTnyeckasi reoMeTpus B
MPOCTPAHCTBE.

[1710CKOCTB M IIpsiMasi B IPOCTPAHCTBE..

Pa3gen 5. BBenenne B MaTeMaTHYECKHIT aHAJIN3.

[Ipenen ¢pyHKIMM B TOUKE U HA OECKOHEYHOCTH.
Brruncnenue npenenos, pacKpbITHE

0|
HEOIpeIeIEHHOCTEN BUIOB ol ,[oo—oo]_
0

[IepBrlii 1 BTOPO 3aMedaTeNIbHBIE IIPEACIIBI.
PackpeiTne HeonpeneneHHOCTeN BrUIa

o<} | %)

IIpousBonnas ¢yHkuuu. OCHOBHBIE MpaBUiIa
Qg QepeHIMpOBaHUS. Juddepennmponanue
GbyHKIUi. HuddepeHunpoBaniue  CI0XHOH,
HESBHO 3aJJaHHOM W  oOpaTHOH  (yHKUHUH.
Jlorapudmuueckas mpousBogHas. [IponsBoaHbIE
BBICIIINX TIOPSIIKOB.

[IpuioxkeHne  MPOU3BOJHOM K  MCCIEIOBAHUIO
byHKIUH.

UccnenoBanne (QyHKIIMM HAa MOHOTOHHOCTh U
IKCTPEMYM. HccnenoBanue byHKIIUN Ha
BBIITYKJIOCTh, BOTHYTOCTb.

Bcero 3a | cemecTp

18

12 6

23




Il cemecTp

Paznen 8. UnrerpajbHoe ucuncienue GyHkuumn
O/THOM IepeMeHHOM.

Heonpenenennsiii uaTerpan. OCHOBHBIE METOBI
WHTETPUPOBAHUS.

WHTerpupoBanue  palMOHAJIbHBIX  (DYHKLHUH.
WNHuTerpupoBanue MPOCTEUIINX IpoOeil.
WHuTterpupoBanue IpoOHO-palMOHATIBLHBIX
GYHKITHIA. Meton HEONIPEIEIICHHBIX
K03 PHUIIHEHTOB.

OnpeneneHHbIi HUHTETpal. Brruncnenue
OTpeieIeHHOro HHTerpaia. MeTo/1 MoACTaHOBKH U
10 YacTsIM B OMPEICTICHHOM HHTETrpale.

[TpunoxeHus onpeeeHHOro NHTerpaia:

Paznen 9. Iudpepennuaibabie ypaBHeHHS.

Juddepenunanpapie ypaBHeHHs 1-TO mopsaka ¢
pa3AessIoIIUMUCS TEPEMEHHBIMU.

Huddepenunansupie ypaBHeHHs 1-ro mopska:
OJTHOPOJTHBIE, JTMHEHHBIC U ypaBHEHHs bepHyuu.

Juddepenunanpaple ypaBHEHUST 2-TO TIOPSIKA,
JIOTTYCKAIOIME TIOHMKEHUS TOPsIIKa.

Jluneituple  ofgHOpoOIHBIE  AU(epeHInaIbHbIE
ypaBHEHHsT 2-TO MOpAJKa C IOCTOSHHBIMU
KodpUITUEHTaAMH.

10

JluneliHble HEOJHOPOAHBIE U epeHaTbHbIE
YpaBHEHHUS (JIHAY) c MIOCTOSIHHBIMU
kodpurmenTamu u MpaBoii 4acTbhIO
CHEeHaTbHOTO BHUIA.

Pa3nes 10. Teopusi BeposiTHOCTEi

11

OcHOBHBIC TIOHATHS TEOPUM BEPOATHOCTEH.
Kiaccnuyeckoe M craTucTHYecKoe ompeaesieHue
BEPOSATHOCTH

Cnyvaitaeie coObITHS W UX BHABL. Kiaccmdeckoe
ompeneneHue  BeposATHOCTU.  CTaTUCTUYECKOE
OIIpEeJIETIEHUE BEPOSITHOCTH.

12

Teopembl CJI0KEHUS " YMHOKEHHS
BEpPOATHOCTEI.

Teopembl CIIOKEHUS BEPOATHOCTEH JUIs
COBMECTHBIX U HECOBMECTHBIX cOObITHH. Teopembl
YMHOXKEHUSI BEPOSATHOCTEH Ui 3aBUCHUMBIX H
HEe3aBUCHMBIX coObITHH. Teopema 0 BEpOSITHOCTH
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IIOABJICHUA XOTA 61:1 OOHOT'O U3 HC3aBUCUMBIX
coObITui. [TosTHAsT BEpOATHOCTS.

13 IToBTOpHBIE HE3aBHCHMBbIE HCIIBITAHHUS. 2 2 —
®opmyna bepuymiu. JlokanbHas W MHTErpajibHas
teopembl  Jlamaca. @®opmyna  Ilyaccona.
BeposiTHOCTh OTKJIOHEHUS! OTHOCUTEIHHON YaCTOTBI
OT BEPOSITHOCTH MOSIBIICHHS CITy4aifHOTO COOBITHS

14 JlucKpeTHBIE cCiy4YaiiHble BeJIHYHHBI H HX 2 — —
YHCJI0BbIE XaPAKTEPUCTHKH.

JuckperHas  ciydailHasi ~— BeJIMYMHA.  3aKOH
pactipeneneHuss W (QYHKOUS ~ paclpeneicHHs
BEPOATHOCTEH AUCKPETHOM CIIy4yallHOW BEJIMYMHBI.
OcHoBHbIE YHUCJIOBbBIE XapaKTEPUCTUKU
JUCKPETHOM  CIly4yallHOM BEJIMYMHBI W HX

CBOWCTBA.

15 HenpepbiBHbIe ciyyaliHble BeJIHYHHBI U HX 2 — —
YHCJIOBbIE XapaKTEePHCTUKH.
HenpeprsiBHas cinyvaiinas BenuunHa. DOyHKUUA

pacupeneneHus BEpOSITHOCTEM W IIOTHOCTH
pacnpeneneHus HEIpEPbIBHON CiIy4yalHOI
BeNMYMHBI. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
HEMPEPBIBHOU CIIy4aiiHOM BEJINYNHBI.
HopmanbHslii 3aK0H pacnpenencHusl.

Bcero 3a |l cemecTp 30 16 8
Bcero: 48 28 14

4.5. Ilepeyens Tem J1a00PATOPHBIX padoT.

JIaGopaTopHble pabOThI HE NMPETyCMOTPEHBI.

4.6. Buabl caMmocTOsITeIbHON Pa00ThI CTYACHTOB U NepeYeHb Y4eOHO-METOANYECKOro
olecrieyeHus1 AJ15l CAMOCTOSITeIbHOI PadoThl 00y4aroLUXCH.

4.6.1. TloAroToBKa K ayAUTOPHBIM 3aHATHAM

AyIUTOpHBIE 3aHATUS TPOBOAATCA B BHUJAE JIEKUUH (M3JI0KEHHE TEOPETHYECKOrOo
MaTepuaia), IpaKTUYeCKUX 3aHATHI (IpUMEHEHNE UMEIOIIMXCS 3HAHUM MPU PEIIEHUN TUIIOBBIX
3agau). [IpakTudyeckue 3aHATHS MPOBOJATCS C LIETIBbIO 3aKPEIUICHUS M YIiIyOJeHHs 3HAHWHA 10
n3y4daeMoil TeMe. B xo/1e eKk1uil pacKpheIBatOTCs OCHOBHBIE BOIIPOCHI B pAMKAX pacCMaTpUBaeMOn
TEMBI, JENAl0TCs aKIEHTbl Ha HauOoJiee CIIOKHbIE M HHTEPECHBIE IOJIOKEHUS H3ydaeMOoro
MaTepuaia, KOTOpble JOJKHBI ObITh MPUHATHI CTYJEHTaMH BO BHHMaHue. Marepuanbl JeKIui
ABJISIIOTCS OCHOBOM JUJISl TOATOTOBKHU CTYACHTA K IPAKTUYECKUM 3aHATUSAM.

[Ipy mOArOTOBKE K ayJUTOPHBIM 3aHATHUIM CTYJIEHT JOJIKEH:

— U3YYUTb MaTEpUAJIbI JICKLIUN;

— popalboTaTh PEKOMEHYEMYIO JTUTEPATYPY;

— CaMOCTOSITENIbHO  MpopaboTaTh TEOPETHYECKHM  MaTepuan, BbIHOCHUMBIM  Ha
CaMOCTOSITEIIBHOE HU3YUYECHHE.
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OCHOBHOW LENbI0O MPAKTUYECKUX 3aHATUN SBISETCS OBJIAJCHHE HABBIKAMM PEIICHUS
TUIIOBBIX 3aJad IO MaTeMaTHUKE, a TaKXe KOHTPOJb 3a CTENEHBIO YCBOEHHS MPONUIEHHOIO
MaTepHuaga, XOAOM BBIINOJHEHUS CTYJEHTaMH CaMOCTOSTEIbHOW paboThl M PAacCMOTPEHUE
HauOoJe€e CI0XKHBIX BOIIPOCOB B PAMKaX U3y4aeMON TEMBI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB).

KypcoBbie paboThl (IPOEKTHI) HE TPEyCMOTPEHEI.

4.6.3. Ilepeuyennb TeM pedepaToB, pacueTHO-rpaguyecKux pador.

Pedepartsl, pacueTHO-Tpaduueckue paboTsl HE TPETYCMOTPEHBI.

4.6.4. TlepeyeHb TeM M Y4eOHO-METOIHYECKOr0 o0ecneyeHHusl VISl CAMOCTOSATEIbHOI

padoThI 00y4YaKOIIMXCS.

No O0beMm, U
; Tema camocTosITeILHOM Y4eOHO-MeTOInIeCKOe dbopma oOyueHus
1 paboThl oOecrieueHne OYHO- 3a04YHas
II O4dyHas
3a04YHast
| cemecTp 2 86 96
1. Bricimas  marematuka s
SKOHOMHMCTOB: YYCOHHK IS CTYICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHYECKHM CITCIIUATBHOCTAM  /
[H.II. Kpemep. U np.]; mox pen. [Tpod.
Pazneu 1. DJeMeHTHI H.III. Kpemepa. — 3-¢ m3g. — M.: 22 30 20
BBICHIEH 21reBpHI IOHUTU-AAHA, 2010. — 479 c.
2. Kpacc M.C., UynpemoB B.IL
OCHOBBI MaTeMaTHUKHU u ee
NPUIOKEHUST B DKOHOMHYECKOM
oOpazoBanuM: ydeOHUK. — 6-¢ u3.,
ucnp. — M.: UzparenbctBo «Jleno»
AHX, 2008. — 720 c.
1.Bricias MaTeMaTHKa JUTST
9KOHOMUCTOB: YUEOHUK JUIS CTYJICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHYECKHM  CIECIHATBHOCTAM  /
[H.LI. Kpemep. U np.]; mox pex. [Ipod.
Pasjen 2. Bekropuas H.II. Kpemepa. — 3-e m3ap. — M.: 10 14 5
aareépa IOHUTU-TAHA, 2010. — 479 c.
2. Kpacc M.C., Uynpsizos B.I1.
OCHOBBI MAaTEMAaTHKH U €€
MPUIOKEHUS B IKOHOMUYIECKOM
00pa3oBaHuK: yUeOHUK. — 6-¢ U3 1.,
ucnp. — M.: UznatensctBo «/eno»
AHX, 2008. — 720 c.
1.Bricias MaTeMaTHKa JUTST
9KOHOMUCTOB: YYEOHUK JUIS CTYJICHTOB
BY30B, 00y4Jarommxcs o
Pa321e.11 3. SKOHOMHYECKHM CIELHAIbHOCTAM /
AHaJINTHYECKAST [H.II. Kpemep. M z1p.]; mox pex. Ipod.
reoMeTpHs Ha H.III. Kpemepa. — 3-¢ m3mx. — M.: 10 18 18
IOHUTU-TAHA, 2010. — 479 c.
II0CKOCTH [Tucemenneii JI.T. KoHcnekT mekiuit
mo Beicmied Marematuke / J[.T.
IMucemennsiid. — 10-e u3m., ucmp. —M.:
Aiipuc-IIpecc, 2011. — 608c.
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1.Bricmas MareMaTHKa ULt
9KOHOMUCTOB: YYE€OHUK ISl CTYICHTOB
BY30B, 00y4Jaromumxcs o

O9KOHOMUYCCKHM  CICIHAJIbHOCTSIM /

Paznen 4. [H.ILI. Kpemep. U np.]; nox pex. [Ipoo.
AHAINTHYECKAS H.II. Kpemepa. — 3-e m3ag. — M.:
reoMeT FOHUTH-JIAHA, 2010. — 479 c. 6 14 14
pusi B
2. Kpacc M.C., Uynpsiaos B.I1.
npocTpancTBe OCHOBBI MaTEMaTHKH U €€
MIPIIOKEHUS B SKOHOMHUIECKOM
oOpa3oBaHNH: yueOHUK. — 6-€ m3 1.,
ucnp. — M.: UznatensctBo «Jleno»
AHX, 2008. — 720 c.
1.Bsicmias MaTeMaTHKa JUIS
9KOHOMUCTOB: YYCOHUK JJIsi CTYJICHTOB
BY30B, oOyyaromuxcst o
SKOHOMHYCCKUM  CICIUATBHOCTSIM  /
Paznen S. BBenenue B [H.II. Kpemep. U ap.]; nox pen. [pod.
MaTeMaTHYeCKum H.II. erMepa. - 3-¢ mw3g. — M. 10 18 12
AHAIHS. IOHUTU-AAHA, 2010. —479 c.
[Mucemennwiii JI.T. KoHcniekT nexumii
mo Beicmied Mmarematuke / JI.T.
[Mucemennsrit. — 10-e m3x., ucmp. —M.:
Aiipuc-Ilpecc, 2011. — 608c.
1.Beicmras MaTeMaTHKa TUTS
SKOHOMHUCTOB: YYCOHHK JJIs1 CTYICHTOB
BY30B, oOyyarommuxcs o
Paznen 6. SKOHOMHYECCKHUM  CICIUATBHOCTSIM  /
[H.IL. Kpemep. 1 ap.]; mox pen. [Tpod.
Auppepenuarnuoe FLILL KI;eMeII))a. ? ]B-e . ph?: 18 23 20
ucHHCIeHne YHKUMN | [oHITH-TAHA, 2010. — 479 c.
O/IHOl NepeMEeHHO IMucemennsiii 1.T. KoHCmeKT Jekiuit
mo Beicmied Mmarematuke / JI.T.
[Mucemennsrit. — 10-e u3a., ucnp. —M.:
Aiipuc-Ilpecc, 2011. — 608c.
1.Beicmras MaTeMaTHKa JUTS
9KOHOMUCTOB: YUEOHUK JUIS CTYJICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHYECKHUM  CICIUATBHOCTSIM  /
Paznen 7. [H.I. Kpemep. 1 ):[p.]é nox pex. [Ipod.
H.III. Kpemepa. — 3-e m3n. — M.:
Aundpepenunainnoe IOHHTI/I?I[AII-)IA, 2010.-479 c. 4 8 6
ucuucienne GyHKuuu 2. Kpacec M.C., Uynpsinos b.I1.
ABYX NIEPEMEHHBIX. OCHOBBI MATEMAaTHKH U €€
MIPIIOKEHUS B SKOHOMUIECKOM
o0Opa3oBaHNH: yU4eOHUK. — 6-¢ M3 1.,
ucnp. — M.: UznatensctBo «Jeno»
AHX, 2008. — 720 c.
Il cemectp 96 114 128
1.Breicmras MaTteMaTuKa ISt
9KOHOMHMCTOB: YYCOHHK IS CTYICHTOB
BY30B, o0yJarommxcs o
Paznen 8. 9KOHOMHUYECKUM  CIICIUATBHOCTSIM /
HuTerpanbHoe [H.ILI. Kpemep. U np.]; mox pex. [Tpod. 12 26 38

HCYHCIeHHe (YHKIUN
OJHO¥ MepeMeHHOoI

H.III. Kpemepa. — 3-e m3n. — M.:
IOHUTU-AAHA, 2010. —479 c.

2. Kpace M.C., Yynpsinos b.I1.
OCHOBBI MATEMATHKH U €€
MPUIOKEHHUS] B YKOHOMUYECKOM
00pa3oBaHuK: yueOHUK. — 6-¢ m31.,
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ucnp. — M.: UznatensctBo «/emno»
AHX, 2008. - 720 c.

1.Bricmas MaremMaTHKa ULt
HKOHOMUCTOB: y4eOHHK JUIS CTYAECHTOB
BY30B, 00y4aromuxcs o

SKOHOMHYECKUM  CICIUAIBHOCTSIM  /
[H.LI. Kpemep. U np.]; mox pex. [Ipod.

Paznen 9. H.II. Kpemepa. — 3-¢ m3g. — M.:
Juddepennuanpupie | OHUTU-IAHA, 2010. — 479 c. 12 26 38
ypaBHeHusi 2. Kpacc M.C., Uynpsinos b.I1.
OCHOBBI MaTEMaTHKH U €€
TMIPUJIOKEHNA B DKOHOMHUYIECCKOM
oOpa3oBaHNH: yueOHUK. — 6-€ M3 1.,
ucnp. — M.: U3narensctBo «/eno»
AHX, 2008. — 720 c.
I'mypman B.E. Teopus
BEPOSATHOCTEMN 51
MaTreMaTuyecKas CTaTUCTHUKA. —
M.: Beicmiag mkona, 2003. —
Pa3nen 10. Teopus 479c. . 18 34 38
BepOSITHOCTEI. HI/ICI)MveHHI)H/I J.T. KoHcniekr
JIEKIIUHI 110 TEOpUU
BEPOSATHOCTEN U
MaTeMaTU4YeCKON CTaTUCTHUKE. —
M.: Aiipuc-nipecc, 2008. — 256
C.
I'mypman B.E. Teopus
BEPOSITHOCTEHN u
MaTreMaTU4yecKas CTaTUCTHUKA. —
M.: Beicmag mkona, 2003. —
Pasnen 11. OcHoBbI 479c.
MATEeMATHYeCKOMN [Tucemennsiit JI.T. Koncnekr 6 10 14
CTATUCTUKH JIEKIUI 110 TEOPUU
BEPOSATHOCTEN U
MaTeMaTUYECKON CTaTUCTHKE. —
M.: Aitpuc-nipecc, 2008. — 256
C.
Bcero 128 200 224

4.6.5. [Ipyrue BUABI CAMOCTOATEIbHOM PadoThI CTYAEHTOB.

Z[J'ISI JIyqaiero ycBOo€HHUA MaTepualia 1o AUCHUILUIAHE ”MaremaTuka” MpeayCMOTPECHO
BBITIOJTHCHHUE KAXXABIM CTYACHTOM HHAWBHUAYAJIbHOI'0 JOMAIIHCTO 3aJlaHUs. qaCBI, BBIZICTIACMBIC

Ha BBIMIOJIHCHUC MHAUBUAYAJIBbHOI'O 3alaHUs, BXOOAT B CAMOCTOATCIIbHYTO paGOTy CTyACHTA.

TeMbl UHIUBUYIBHBIX 3aJaHUN:
NunuBuayansHOe 3aganue 1:

1. JIuneitnas anre6pa.
2. Bekropnas anrebpa.

3. AnanuTHYecKas TeOMETPHUS Ha TUIOCKOCTH.
4. Ananutuyeckas TeOMETpHUs B IPOCTPAHCTBE.
NupuBunyansHOE 3a1aHue 2:

1. Tpenen GpyHKIHH.

2. Juddepennumanbaoe ueuuciieHne QyHKIUN OTHOW TTEPEMEHHOM.
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3. HHrerpanbHOe ucUUCIeHHE PYHKIIUN OJTHON TTEPEMEHHOM.
4. JluddepennuanbHoe HCUUCICHUE (YHKIIMU ABYX EPEMEHHBIX.
5. JluddepeHnuanbHbie ypaBHEHUS.

He npenycmotpensl.

4.7. IlepeyeHb TeM U BHJA0B 3aHATHIA, IPOBOJAMMbIX B HHTEPAKTUBHOI Gopme.

5. ®oH/I OLIEHOYHBIX CPEJICTB JIJIsl MPOBeIeHUsI IPOMEKYTOUHOM aTTecTAlMU
[TonHoe omucanue (OHMA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEKYTOUYHOW aTTeCTallun

06yqa}oumxc;1 C NEepCUYHEM KOMH@TCHHHﬁ, OITMCAaHUEM IIOKa3aTejed H KPUTCPUCB OLICHUBAHUSA
KOMHGTGHHHﬁ, [OKaJI OICHUBAHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHU U MCTOAUUCCKHUEC MAaTCPUAJIbL
MPEACTABJICHEI B IIPUIIOKEHHUHA K HaHHOﬁ ImporpamMmme.

6. YuyeOHO-MeTOAMYECKOE O0ecIeYeHUue JUCIHMIIINHEI.

6.1. Pexomenayemasi iuTepaTypa.
6.1.1. OcHoBHas IUTEpPaTYypA.

JlutepaTtypa, koropasi ectb B 0ubanorexe JIF'AY

Ne ni/m ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3]1-BO, TOJl U3JAHUS, Kom-Bo k3. B
KOJIMYECTBO CTPAHMIL o101

1. Kpemep H.II. Beiciiasgs maremaTvka AJjisi 5)KOHOMUCTOB.— M.: banku u 11
bupsxwu, 2004.

2. OBunnHMKOB [1.D. Beicmas matemaruka. — K.: Buma 29ix., 1991. 25

3. Hanxo IL.E. u ap. Beicmas mareMaTuka B ynpakHEHUSAX U 3a7a4dax (B 2- 100
X yacTsax).— M.: Beicias mikosa, 1986.

4. Kupnuesckuii B.B., KonsutoBa H.A. Kypc Bbicmield marematuku. K.: 76
Hayk. Jlymka, 1998.

S. IMumayes B.C. Bricmag matematnka. M.: Bricmr. 29ia., 1990. 75

6. IIIumayes B.C. 3amaunuk mo BeIcmieil MateMartuke. M.: Bricm. 29ix., 24
2001.

7. Munopckuii B.II. COopHuk 3amau no Beiciield matematuke M.: Hayka, 121
1987.

8. I'mypman, B. E. Teopus BepossTHOCTEN M MaTeMaTUYEeCKas CTATUCTHKA : 1
yueb. [{nst By3oB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiit, 2022. — 479
c.

9. 1

I'mypman, B. E. PykoBoacTBO K pelIeHMIO 3ajad IO TEOPUH
BEPOSTHOCTEN U MaTeMaTuyeckoi cratuctuke : yued. [Toco6. [lns By3oB
/ B. E. I'mypman. — 11-e u3z., nepepad. U mom. — M. : FOpaiit, 2022. —
406 c.
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6.1.2. JlomosHMTebHAsI JIUTEPaTypa.

JIntepartypa, koTopasi ectb B Oudamnorexe JI'AY

Ne i/t

ABTOp, Ha3BaHUE, MECTO U3/IaHUs, U3/1-BO, TOJl U3/IaHUS,
KOJIMYECTBO CTPAHMUIL

1.

Bricntas maremaruka J1 DKOHOMUCTOB: y‘-Ie6HI/IK oJjid CTyACHTOB
BY30B, 00YYaroIIUXCs M0 SKOHOMHUYECKUM crenuanbHoctsm / [H.III.
Kpemep. U np.]; mox pen. IIpod. H.III. Kpemepa. — 3-¢ uzn. — M.:
IOHUTU-OAHA, 2010. — 479 c.

Maneixua B.M. Bricmas matematuka: YueOHOe mocobume. 2-€ U3,
nepepad. I non.— M: UTHOPA-M, 2009. — 365c.

[Tucemennswnii JI.T. Koncnekr nekmnuii mo Beicmeir matemaruke / J[.T.
ITucemennsnid. — 10-e u3n., ucnp. —M.: Aiipuc-Ilpecc, 2011. — 608c.

I'eBopksin  I1.C. Beicmas wmaremartuka. JluneitHas anrebpa u
aHanutrdeckas reomerpusi. — M.: ®OUSMATIINT, 2011. — 208c.

Manyrusn. B.A. Maremaruka [uist 3koHOMHCTOB: JIuHelHas anredpa.
Kypc nekuuii. — M.: — Dkemo, 2006. — 224c.

Kpacc M.C., UynpsiHoB b.I1. OcHOBbI MaTeMaTHKHU U €€ MPUITOKEHHS B
SKOHOMHMYECKOM 00pa3oBaHuU: y4eOHUK. — 6-¢ u3fd., ucmp. — M.:
W3narensctBo «Jlemo» AHX, 2008. — 720 c.

Beiciras MaremaTrka s 9KOHOMHUCTOB: [IpakTHKy™m Ui CTYJICHTOB
BY30B, OOyYalOIIMXCs IO 3KOHOMUYECKMM crnenuainbHocTsiv / [H.ILL
Kpemep. 1 nap.]; mox pen. [Ipod. H.ILL. Kpemepa. — 2-¢ u3n., nepepad u
pon. — M.: JOHUTU-OAHA, 2007. — 479 c.

COopHUK 3a/1a4 10 BBICIICH MaTeMaTHKe JUIs SKOHOMHUCTOB / ['eBOpKsH
I1.C. u nap.; Ilox pen. IL.C. I'eBopksina. — M.: 3A0 «M3narenscTBO
«OxoHoMuKa», 2010. — 384 c.

CO6opnuk 3anay no Beicmeil maremaruke. 1 kype / K.H. Jlynry, J.T.
[Mucemennsrit, C.H. ®enun, FO.A. llleByenko. — 7-e u3a. — M.: Aipuc-
npecc, 2008. — 576 c.

10.

COopHuk 3agau no Beiciiedt matemaruke. 1 kype / K.H. Jlynry, J.T.
[Tucemennsiit, C.H. ®enun, FO0.A. IlleBuenko. — 7-e uza. — M.: Aiipuc-
npecc, 2008. — 576 c.

11.

Kpemep H. III. Teopus BeposiTHOCTEN U MaTeMaTUYECKask CTATUCTUKA:
Y4€OHUK Ui CTYJIEHTOB BY30B, OOYyYalolIUXCsS [0 3KOHOMUYECKUM
cneunanbHocTsaM/ H. 1. Kpemep — M.: IOHUTU-/IAHA, 2010. — 551
C.

12.

I'mypman B.E. Teopus BEpoATHOCTEN U MaTEMaTUYECKast CTATUCTUKA. —
M.: Bricmag mikona, 2003. — 479c.

13.

I'mypman B.E. PykoBOACTBO K pElICHUIO 3aJad II0 TEOpUH
BEpPOSITHOCTEN M MaTeMaTUYECKOM CTaTUCTHKE. — M.: Beicmias mkorna,

2002.— 405c.

14.

ITucemennpiii [ T. KoHCHEKT NeKIMil 1O TEOPUM BEPOSTHOCTEH H
MaTeMaTh4ecKor craTuctuke. — M.: Alipuc-npecc, 2008. — 256 c.

6.1.3. Tlepuoamyeckue U3TaHUsI.

He nmpenycMoTpeHsl.
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6.1.4. Metoanueckue yKazaHus JJisi 00y4alOIMXCH M0 OCBOCHUIO THCHUILIHHBI.

11\/@11 ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3/1-BO, T'OJl U3JaHUS, KOJIMYECTBO CTPAHUIL
Maremarnyeckuii aHanmu3. MeTouuecKkre yKa3aHus K MPaKTUYeCKUM 3aHSITUAM U
1 | camocrosTenpHOM paboTe ¢ BapuaHTaMy MHIMBUAYyIbHBIX 3a1aHuil./ PeiOonnaieBa E.A.
Jlyranck, y3n-so JITAY, 2022. 124 c.
Jluneitnas anreOpa. MeToauyeckue yKazaHUST K  IPAKTHYECKUM  3aHSATUAM U
CaMOCTOSITEIIbHONM paboTe ¢ BapuaHTaMM WHAWBUAYAIbHBIX 3aJaHUil Ui MOJTOTOBKU
2 OakayaBpoB 3a049HOM (hopMbI 00yueHHs HarpapiieHus moaroToBku 38.03.01 « 9xoHOMUKaY.
Peibunnesa E.A. — JIyranck, M3n-so JITAY, 2021. — 62 c.
Maremaruka. Meroaudeckue yKa3aHus JJIs IPAKTUYECKUX 3aHATUN U CAMOCTOSATEIIEHOU
3 paboThI C 3aAaHUSMHU JJIs1 pacdeTHO-TpaduuecKoi paboThI ISl MOATOTOBKHU CIICIIHATNCTOB
3204HOM (hopMBI 00yUEHUS HampaBlieHHs « IKOHOMUYECcKas 6e3omacHocTh / ['opoenko E.E.
— Jlyranck: M3a-Bo JIHAY, 2019.— 48 c.
Teopust BeposiTHOCTE. Meronuyeckne yKa3aHUs K  TNPAKTHYECKUM  3aHSATHSIM,
4 WHIMBUIYaJbHOM M CaMOCTOSITENBbHOW paboTe C BapuaHTaMH 3aJaHuil IJIsi pacyeTHO-
" | rpadmdeckold  pabOTHI  JUIT  MOATOTOBKM OakaynaBpoB oOmacti  3Hanmid  35.03.01
,»JKoHoMuKa”./PeionnneBa E.A., Jlyranck, 2014.— 152 c.

6.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«uTtepuer» (masee — cerb «HWHTEepHET»), HEOOXOAMMBIX [JIA OCBOEHUSA
AUCHUILIUHBI.

Ne /i Ha3zBaHue nHTEpHET pecypca, aApec U pexxuM JI0CTyNa
1 OOmepoccuiickuii ~ mMaremMarnyeckuii  mopran  (MHPOpPMAalMOHHAs  CUCTEMA)
http://www.mathnet.ru/
2 Hayunast anekrponnas OubOimmoreka eLIBRARY.RU - Pexum  nmocryna:

" |http://elibrary.ru/defaultx.asp

3 Mathcad-crpaBounuk o BBICIIIEH MaTeMaTHKe —

" |http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

4. DBC «3nanmym» — http://znanium.com
5. DBC «Jlanp» — http://e.lanbook.com
6. [DBC«AgriLib» — http://ebs.rgazu.ru

6.3. CpencrBa o0ecrieueHUs1 OCBOCHHS TUCIHUIIUHBI.

6.3.2. KomnbloTepHble 00y4auye 1 KOHTPOJIMPYIOLIUE NPOrPAMMBI.

OyHKIMS TPOTPAMMHOT0 00eCTIedeHus
Ne | Bujx yue6Hnoro |HammeHoBaHME TPOTPaMMHOTO YHEI porp

n/m 3aHATHUSA obecrieueHust MOJIETHPY
KOHTPOJIb oOyyarormas
o1as
1 | Jlexuun Microsoft Office 2010 Std - - +
2 | IIpaktuyeckue |http://moodle.Inau.su + + +

6.3.3. Ayamo- ¥ BHIe0ONOCOOHSI.
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http://www.mathnet.ru/
http://elibrary.ru/defaultx.asp
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

He npenycMoTpeHsl.
6.3.4.

He npenycMoTpeHsl.

KomnbroTepHblie npe3eHTaluU Y4eOHbIX KYPCOB.

Onucanue MarepuajbHO-TEXHUYECKOW 0a3bl, HeOOXOAMMOW JIs OCYyIIeCTBJIECHHS
00pa3oBaTeIbLHOIO NMPoIecca MO0 JUCUUILIUHE

HaumenoBanue o6opy0oBaH-

No | HBIX y4eOHBIX KAOMHETOB, [TepeyeHb OCHOBHOT'O 000PYI0BaHMS, PUOOPOB U
/Tl | OOBEKTOB ISl POBEICHUS MaTepuaioB
3aHITUH

1. |I-324 - ayguropus gns|Cron aya. — 15 wr., cron ogHoTyMO. — 1 mt., cTyn ydennd. — 31
JMEKIUOHHBIX, CEeMHHAPCKHUX W | IIT., TOCKA JI/TEX.MMOK. — | IIT., IEMOHCTPAIIMOHHBIC MaTeprajIbl Ha
MIPaKTUIECKUX 3aHATHH, | CTCHE.
IpyInoOBbIX U MHANBUAYAJIBbHBIX
KOHCYJBTAIIHH, TEKYIIEeTOo
KOHTPOJISA, MIPOMEKYTOUHOM
aTTeCcTallid, CaMOCTOSTCIHLHOM
paboThI

2. |I-317 - aymwropmss s | CTon aya. — 10 wr., cton — 9 wr., wkad ana npub. — 3 wr., cTyn
NpPOBEJICHUA  JTaOOPaTOPHBIX, | yueHuy. — 31 wWT., AocKa A/Texnok. — 1 wrt., obopyaosaHue ans
CEMHUHAPCKUX M MPAKTHYCCKHX | nabopaToOpHbIX paboT no MonekynsapHoh ¢usnke u
3aHATHM, IpyHIIOBBIX H|tepmoguHammikn (an. LWnT, npobUpKKM, TeXHUYECKUe BecChI,
HHMBAYaITbHBIX AUNETKM, rpyLwa).
KOHCYJIbTallH, TEKYyLICTro
KOHTPOJIA, IIPOMEKYTOUHOU
aTTECTaIliH, CaMOCTOSTEIBHON
paboThI

3. |I-322 - ayautopua gna|lllkad c 3/ a8. — 6 wr., cetih-2 mT., Kpecio — 2 IT., cToi 1 TyMO.

camocToAaTeslbHON paboTbl U
UHAUBUAYANbHbIX
KOHCY/IbTauuii

— 13 wr., cronm aByxTymMO. — 1 T., cTON ayxd. — 5 mwT., mKad s
on. — 1 mr., ctyn mab. — 1 mT., cTym y4eHWU4. — 6 MT., CTYyI
n/MArkui. — 17 mr., kommnetoTep — 2 wr., ¢p/pe3ak — 1 mwr.,, MOY —
1 mT., npUHTEp — 2 WIT.
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8. MexaucuuninHapHbie CBS3H

IIporoxkoa

COTJIaCOBaHUS paboyvell MPOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

HanumeHOBaHME AMCLUILINHEL,
€ KOTOPO# IPOBOAMIIOCH

Kadenpa, ¢ koTopoii npoBoAHIOCH

[Ipemyioxenus: 00 U3BMEHEHHSIX B
paboueit mporpaMme.

corjacoBaHue 3akirouenue 00 uTorax
corjacoBaHue
COrJIacOBaHUsA
«MeToapl 1 MOIEIH B Kagenpa nndopmannonubx CornacoBaHo
DKOHOMMKE » TEXHOJIOTUH, MATEMATHKU 1 (PU3UKU
Kadenpa Oyxraarepckoro yuera
«CraTucTuKa» benpa by p y ’ CorjtacoBaHo

aHaJIk3a U ayauTa
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JIucT n3MeHeHuil padoueil mporpamMmbl

Mpniaoxenne 1

Homep
WU3MEHEHUS

Howmep
IIPOTOKOJIA
U Jarta

Crpanuiipl ¢
W3MEHEHHUSIMU

Ilepeuenn
OTKOPPEKTUPOBAHHBIX

IIYHKTOB

IMoamuce
3aBEYIOIIETr0
kadeapoi
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IIpuioxenne 2

JIMCT neproanvecKux MpPoBepoK padoyeil MporpaMmbl

JIOMKHOCTHOE JUIIO,
MIPOBOJIMBIIIECE TTPOBEPKY:
®.1.0., 101KHOCTbD,
MOANHKCH

Hara

[TorpeOHOCTH B
KOPPEKTUPOBKE

[lepeveHb MyHKTOB, CTp.,
pa3aenoB, TPEOYIOMUX
W3MEHEHUH
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IIpuaoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJEHHWE BbICILIEI'O OBPASOBAHUS «JIYTAHCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN VHUBEPCUTET UMEHHU K.E. BOPOLLIUJIOBA»

®OH/J OHEHOYHBLIX CPEJACTB
0 AUCHUIUIMHE (MOAYII0) «MaremaTuka

Hampasnenne noaroroBku: 38.03.01 DxoHoMuka
Hamnpasnennocts (mpoduis): Byxrantepckuil yuer, aHaiu3 U ayIuT
YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox mauama moaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C THIUKATOPAMM JOCTUKEHUS KOMITETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon dopmynupoBKa Wnnnkatopsl Oran [Tnanupyemeie HaumenoBanue mopnynei u HaumeHnoBaHue o1ieHOUHOTO
KOHTPO- | KOHTPOJHPYEMO JIOCTIKCHUS (ypoBeHb) pe3yIbTaThl (WH) pa3aesioB AUCITUTUTHHB CpencTBa
JIUPYEMO KOMIIETCHIINU KOMIIETCHLIUU OCBOCHUS o0yueHus Texymmuit [IpomesxyToun
it KoMmrie- KOMITETCHIIUU KOHTPOJIb as aTTecTanus
TEHIUU
YK-1 Cnocoben YK-1.1. Ilepsslii 3Tant | 3HaTH: METOIBI Pasnen 1. ODnemeHTH! BBICIIEH TecTst 3auer, SK3aMeH
OCYILIECTBIIATH AHanm3upyer (TIOpOTOBBIit AHANIN3A 3271a4H, €€ anreOps! Paznen 2. BekTopHast | 3aKphITOTrO
ITOMCK, 3aJa4y, BbIIEIAS YPOBCHB) 6a30BEIC il)nre6pa3 A THIa
KpATHYECKHit ee 6a30BbIE cocTABIAIONIE azgen 3 AHanuTHYeCKas
AHATI 1 COCTABIIAIONIHE, TeOMETPHS B Ha INIOCKOCTH
CUHTE3 OCYIIIECTRISET Pasgen 4. Ananutnaeckas
TeOMETPHS B IPOCTPAHCTBE.
uHpopmanuu, JEKOMITO3ULIUIO Pasnen b.
HpHMeHﬂTE 3ajan BBeneHne B MaTeMaTHUECKHIHA
CUCTEMHBIN AHAITHS.
oaXoH Ay Paznen 6. luddepenmansnoe
pelienus ucuuciieHne QyHKINU OTHOU
MOCTaBJIEHHBIX [IEPEMEHHO.
3a1a4u Pa3z[en 7.
Huddepennuanpaoe
ucuuciieHne QyHKINHU JIBYX
MEPEMEHHBIX.
Paszpen 8. UurerpansHoe
ucuuciieHne QyHKINU OTHOU
MepEMEHHOM.
Paznen 9. luddepenunansasie
YpaBHEHHS.
Paznen 10 Teopus
BEPOSATHOCTEH.
Bropoii atan YMmerb: Pasnen 1. DnemeHTs! BoICIIEH TecTsl 3auer, dK3aMeH
(TIpOIBHHYTHI | aHAJIU3UPOBATH anrebps! Paznen 2. BekTtopHas | OTKpBITOrO
i YPOBEHB) 3ajady, BeIAENAA ee | anrebpa THIIA
0a3oBbIe




COCTaBJIAIOIIHNE,
OCYIIIECTBIISIET
JIEKOMIIO3HIIHIO
3a7a4u

Pasnen 3 Ananuruueckas
TeOMETPHS B HA INIOCKOCTH
Pasnen 4. Ananutudeckast
TE€OMETpPHUS B IPOCTPAHCTBE.
Pazgen 5.

BBenenune B MaTeMaTHICCKUH
aHaIms.

Paznen 6. luddepenmansnoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Pazgen 7.
Huddepennnanpaoe
ucurciaeHne QyHKIUN IBYX
IIEPEMEHHBIX.

Paznen 8. UurerpansHoe
ucurcieHne QyHKIUH OTHOM
MEpEMEHHOM.

Paznen 9. luddepennnanbabie
YpaBHEHUSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

(BompOCHI
IUJISL OTTpOcCa)

Tpetuii sTan
(BBICOKHIA
YPOBEHB)

Baagern:
HaBbIKAMHM aHaJIN3a
3aj1a4H, BBIJICTISIS
ee 0a3oBbIC
COCTAaBIISIIOIIHUE,
OCYLIECTBIISAET
JIGKOMIIO3UIIHIO
3a7a4U.

Paznen 1. DaeMeHTHI BBICILIEH
anreOps! Paznen 2. BexropHas
anredpa

Pasnen 3 Anmanutndeckas
Te€OMETpPHS B Ha ITIOCKOCTH
Pasnen 4. Aganutuyeckas
TEOMETPHS B IPOCTPAHCTBE.
Paspen 5.

BBenenue B MaTeMaTHUECKUH
aHaIu3.

Pasnen 6. luddepeninaibioe
ucurcieHne QyHKIUN OTHOM
MIEPEMEHHOM.

Pazgen 7.

Pacuernas
pabota

3auer, 3K3aMeH
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Huddepennuanbaoe
ucuuciieHre QYHKINUU IBYX
MEPEMECHHBIX.

Pazpnen 8. UnrterpansHoe
ucuHciIcHUe QyHKIUH OTHOM
MepeMEHHOM.

Paznen 9. luddepennnanbubie
YPaBHCHUSI.

Pazmen 10 Teopus
BEPOATHOCTEM.

YK-1.3.
Paccmarpusaer
BO3MOXXHBIE
BapUaHTHI
pelieHus 3aaaqy,
OLICHUBAsI UX
JOCTOMHCTBA U
HEeJ0CTaTKH

IlepBbIii 3Tan
(TTOporoBHIit
YPOBEHB)

3HaTh:
BO3MOJXHBIC
BapUaHThI
peuIeHus 3a/1a4H,
OILICHUBAS UX
JOCTOMHCTBA U
HEJIOCTAaTKH.

Paznen 1. DneMeHTHI BBICIICH
anreOpsl Paznen 2. BexTopHas
anrebpa

Pasnen 3 Anmanutnyeckas
TC€OMETpPHS B Ha IJIOCKOCTH
Pazpen 4. Ananutnueckas
TEOMETPHSI B IPOCTPAHCTBE.
Paznen 5.

BBenenue B MaTeMaTH4ECKUN
aHaN3.

Pasnen 6. luddepenimaibaoe
ucuuciacHue QyHKIUH OTHOM
MIEPEMEHHOM.

Paznen 7.
JduddepennnansHoe
ucurcieHne QyHKIUN IBYX
MIEPEeMEHHBIX.

Paznen 8. MnaTterpansHoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Paznen 9. luddepeninanbabie
YPaBHEHUSI.

Paznen 10 Teopust
BEPOSATHOCTEH.

Tectnl
3aKPBITOTO
THIIA

3auer, 3K3aMeH
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Bropoii sran
(TpOIBUHYTHI
i YpOBEHB)

YMerThb:
HUCIOJIb30BaTh
BO3MO>KHEIC
BapUAHTHI
peleHus 3ajaauu,
OLICHMBAS UX
JOOCTOMHCTBA U
HEOOCTaTKH.

Pasnen 1. DneMeHTEI BEICIIIEH
anreOps! Pazmen 2. BekTopHas
anrebpa

Pasnen 3 Ananuruueckas
TCOMETpPHUS B Ha IIOCKOCTH
Pasnen 4. Ananutudeckast
TE€OMETPHUS B IPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHICCKUH
aHaIu3.

Pasnen 6. luddepenimanbaoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Pazgen 7.
JduddepenunansHoe
ucurciaeHne QyHKIUN IBYX
IIEPEMEHHBIX.

Paznen 8. UurerpansHoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Paznen 9. luddepeninanbabie
YpaBHEHUSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

Tectsl
OTKPBITOTO
TUTA
(BOmpOCHI
JUTS OTIPOCa)

3aueT, SK3aMeH

Tpetuii aTan
(BBICOKHIA
YPOBEHB)

Baagern:
HaBbIKaAMM
MCIIOJIb30BaHMSI
BO3MOKHBIX
BapUaHTOB
pelenus 3agayd,
OIICHUBAs UX
JOCTOHUHCTBA U
HEJIOCTaTKH.

Paznen 1. DaeMeHTHI BBICILIEH
anreOps! Paznen 2. BexropHas
anrebpa

Pasnen 3 Anmanutnyeckas
TEOMETpUS B Ha INIOCKOCTHU
Pasnen 4. Ananmutraeckas
TEOMETPHS B IPOCTPAHCTBE.
Paznen 5.

BBenenue B MaTeMaTHUECKUH
aHaJIN3.

Pacuernas
pabota

3auer, 3K3aMeH
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Paznen 6. luddepenimansraoe
ucuuciieHre QyHKIUU OTHOU
MepeMEHHOM.

Paznen 7.

Huddepennuanbaoe
ucuuciieHre QYHKINU IBYX
MEPEMCHHBIX.

Paznen 8. UnrerpansHoe
ucuuciieHre QyHKIUU OTHOU
MIEPEMEHHOM.

Paznen 9. luddepennnanbabie
YpaBHEHHS.

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

OLEHUBAHUA
Ne | Hammeno Kparkas [pexncrasne- Kpurepun oneHnBanus lkana
n/ BaHUE XapaKTepUCTHKA HHE OLICHUBAHHMS
II | OLEHOYHO | OIIEHOYHOIO CPeiCcTBa OLIEHOYHOT' O
ro CpeacTBa B
cpencTBa donme
1. Tect Cucrema TecToBnIe B Tecre Beimonaeno 90-100% O1eHKa
CTaH/ApPTU3MPOBAHHBIX | 3aJaHuA 3aJaHui «Omauunoy (5)
3aJaHNUH, TTO3BOJISIONIAs B tecte BeImosnHeHO Oomnee 75- | Ouenka
U3MEPUTH YPOBEHB 89% 3amanwmii «Xopowo» (4)
3HAHUH. B rtecre BomonHeHo 60-74% | Ouenka
3aJaHuN «Yoosnemsopum
envHo» (3)
B tecte Beimoaneno meHee 60% | Omenka
3alaHui «Heyoosnemsopu
menvhoy (2)
Bonbias yacte onpenenenuii He | OueHka
Mpe/cTaBeHa, 6o | «Heyoosremeopu
mpeacTaBjieHa ¢ rpyObiMu | menvho» (2)
omubKamu.
2. | Ompoc dopma paboTl, Bompocs! k IIpoeMOHCTPUPOBAHBI Orenka
KOTOpas MO3BOJISIET omnpocy IperonaraeMele otBeThl; | «Omauunoy (5)
OLIEHUTH KPYyTro3op, MIPaBUIIBHO HCIOJIb30BaH
YMEHHE JIOTHYECKU anroput™M  OOOCHOBaHUI  BO
MOCTPOUTH OTBET, BpeMsl  pacCyXIEHWH;  ecThb
yMCHHE JIOTHKA PacCyXKICHUH.
MIPOIEMOHCTPUPOBATH [IpomeMoHCTpHUPOBAHBI Ouenka
MOHOIIOTHYECKYIO PeUb MperoiaraeMble  OTBETHI, ecTh | «Xopowio» (4)
178213138 JOTHKA  pacCyXICHUH,  HO
KOMMYHHUKATHBHEIC HETOYHO UCIIONIE30BaH ATOPHTM
HaBBIKU. Y CTHBIN OIIPOC 000CHOBaHHH BO BpeMs
obmnagaer 60bIUMU PacCyKIEHHH U HE BCE OTBETHI
BO3MOXKHOCTSIMU TIOJIHBIE.
BOCTIUTATEIHHOTO [TponeMoHCTPUPOBaHbI Orenka
BO3JIEHCTBYS, CO3/1aBast Ipe/ronaraeMele  OTBETHI, HO | «Yoosrnemeopum
ycnoBus Ajist HENpPaBUILHO WCIIONIb30BaH | envho» (3)
HedopmanbHOTO anroput™M  OOOCHOBaHHI  BO
oOIIeHus. BpeMs paccyKIeHU;
OTCYTCTBYET JIOTHKA
paccy)XKOeHHH;  OTBETHI  HE
TIOJTHEIE.
OTBETHI HE TIPE/ICTABIICHBI. Ornenka
«Heyoosnemsopu
menvroy (2)
3. | Pacuerna | CpenctBo mMpoBEepKH [lepeuenn [IponemoHcTprpOBaHO Ouenka
st paGoTa | BIAJCHUS HAaBBIKAMH 3a1aHNH, NOHUMAaHHE METOOUKU peuteHus | «Omauunoy (5)
(pemeHne | NPUMEHEHUS BXO/JSAIIMX B | 3aJjaydl ¥ €€ HpUMEHEHHeE.
3a1a4) MOJyYSHHBIX 3HAaHWH 110 | PacyeTHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeAeNeHHoH | rpaduuecky | opopmieHO (akKkypaTHOCTB,
METOAMKE IS peIIeHusl | 1o paboTy JIOTHYHOCTB). Hcnonb3oBan
3a71a4. TpaUIIMOHHBIN U
HEeTPAJIULIUOHHBIH  TOAXO0A K
pENIeHHIO 3a1a4u. 3amaua
permieHa MpaBuiIbHO.
ITpogemMoHCTpHPOBAaHO Ornenka

MOHMMaHUE METOJMKH PEelICHHe
n ee INpHMeHeHue. PerieHue
3a7a4M NPaBWIGHO 0(OPMIIECHO.

«Xopowio» (4)
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MIPOBOJUTCS 11O
OKOHYAHUH H3yUEHUS
IACIUIIINHBL.

TEPMUHOJIOTMYESCKOTO armapara
JUCIHTUTHHBL, YMEHUE
aHaJIM3UPOBATh MPOOIEMY,
COJICPIKATENBHO U
CTHJIMCTHYIECKH TPAMOTHO
M3Jarath CyTh BOIPOCA;
riy0OKO OHUMATh MAaTepHUa;
BJIaJICHHE aHATUTHYECKIM
Croco0OM H3JI0KEHHUS BOIpOCa,
HAYYHBIX UJICH; HABBIKAMH
apryMeHTalliy 1 aHaIu3a
(bakTOB, COOBITHIA, SIBIICHUIA,

Ne | Haumeno Kpatxkas IIpencrasne- Kpurepuu ouennBanus Mkana
1/ BaHUC XapaKTePUCTHKA HUC OLICHUBAHHUS
I | ONCHOYHO | OIICHOYHOIO CPECTBa OILICHOYHOTO
ro CpeICTBa B
cpencTBa donme
3amava pemicHa — MPaBUIBHO.
EcTb oTnenpHBIC 3aMeUYaHus.
[IponemoHCcTpUpOBaHO Ouenka
MOHUMaHKUE METOIUKH pelieHus | «Yoosremseopum
M YaCTHUYHOE ee MpuMeHeHue. | exvHo» (3)
3amaya penieHa 4acTUYHO.
3amada He pelicHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ader BbICTaBIIsIeTCS B | TecToBble B tecte BemonaeHo 60-100% | «3aureHO»
pe3yabTaTe MONBEACHUS | 3aaHUs K | 3aJaHui
UTOTOB TEKyIIETO | 3a4eTy
KOHTPOJIA.  3a4eT B B Tecte BeimonHeno menee 60% | «He 3auteno»
thopme HUTOTOBOTO 3aaHui
KOHTPOJSI  TIPOBOAMTCS
TUTS oOyJaromuxcs,
KOTOpBIC HE CIPaBHIIACH
C  YacThl0  3aJaHUil
TEKYIIEr0 KOHTPOJIS.
5 Ix3amen | KoHTponbHOe Bompocsr k [TokazaHno 3HaHUE TEOPUH Onenka
MEpOTIPHUITHE, KOTOPOE | IK3aMEHY BOTIPOCA, MOHATHITHO- «Omauynoy (5)

MPOLIECCOB.

BeicTaBnsercs

oOyuarommemycs, TIOJIHO,
opOoOHO u TPaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI

Ouera u BOIPOCHI
JK3aMeHaTopa.

INokaszano 3HaHue OCHOBHBIX | OneHKa
TEOPETUYECKUX noJyoxeHuit | «Xopowio» (4)
BOTIPOCA; yMeHne
aHATN3UPOBATh SBIICHHUA,

¢dakTBl, OEMCTBHA B paMKax
BOTIPOCA;  COAEPKATEIBHO W
CTHJIUCTUIECKH TPaMOTHO
u3ngaraTb CyTb BOIpOCa, HO

HMEEeT MECTO HeJ0CTaTO4Has
HMOJIHOTA OTBETOB o
U3JaraeMomy BOIIPOCY.
IIponeMoHCTpHUpPOBaHO

BIIaJICHHUE AQHAJIUTUYECKUM

CIIOCOOOM U3JI0KECHHS BOIIpoca u
HaBbBIKaMH apTyMEHTAIUH.
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Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

IIpencrasne-
HUE
OIICHOYHOTO
cpencTsa B
donme

Kpurepun onennBanus

[Ikana
OLICHUBAHUSA

BricTaBnsercs
0o0ydJarImeMycsi, OJHOCTHIO
OTBETHBIIEMY Ha  BOIIPOCHI
Owmrera u BOIIPOCHI
’K3aMeHaTopa, HO
JOTyCTUBIIEMY TIPH OTBETax
HE3HAYUTEITbHBIE OIINOKH,
yKa3pIBaIOIIHE Ha  HaJIH4YWe
HECUCTEMHOCTH M TPOOCIOB B
3HAHHMSIX.

Iloxazano  3HaHHME  Teopuu
BOMpoca (hparMeHTapHO
(uenonHoTa N3JI0KEHHUS
nHdopmanuy;  onepupoBaHHE
IIOHATUAMU Ha 6I>ITOBOM
YpOBHE); yMEHHE BBIJICIUTH
TJIaBHOE, copMyIHMpoBaTh
BBIBOJIBI, IIOKa3aTh CBS3b B
MOCTPOCHHUHU OTBeTa HE
MPOJIEMOHCTPHPOBAHO.
Bnanenue AQHAJIUTUYECKUM
CIOCOO0OM M3JI0KEHHS BOTIPOCa U
BJIafICHUE HaBbIKAMHU
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.
OO0yuatromuiics JIOTy CTHT
CYIIECTBEHHBIE OLIMOKH TIpH
OTBETaxX Ha BONIPOCHI OMJICTOB U
BOIIPOCHI 9K3aMEHATOpa.

O1eHKa

«Yooeremseopum

envHo» (3)

3HaHue NOHSATUWHOTO ammnapara,

TEOpHUHU BOIIpOCa, HE
MPOJIEMOHCTPUPOBAHO; yMEHHE
aHATM3UPOBATH y4eOHBIN
MaTepHan HE
MIPOAEMOHCTPUPOBAHO;

BJIaJICHUE AHAJTUTUYECKUM
croco0OM M3JI0KEHHS BOIIPOCa U
BJIaJICHHE HaBBIKAMH
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss He OTBETHI Ha
OJIMH WJIU JIBa BOTIpoca OmieTa
W JTOTIOJHHUTENBHBIE BOIPOCHI
JK3aMeHaTopa.

OrueHka

«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,
NMPUMEHATH CUCTEMHBIH MOIXO0/ /ISl pellieHusl MOCTABJIEHHbIX 32/1a4.

YK-1.1. Anaausupyer 3aaady, Bbllesiss ee 0a30Bble COCTABJISIONIAE, OCYUIECTBJISAET
J€KOMITO3HUIIMIO 3aJa4H.

IlepBbiii 3Tan (HOPOroBOil YPOBEeHb) — MOKA3bIBaET C(POPMUPOBAHHOCTH MOKA3aTeJIs
KOMIIeTEHI[HH «3HATh»: MeTObl AHAJIN3Aa 32124 U, ee 0a30BbIe COCTABJISIONINE.

TecToBble 3aJaHUA 3aKpPbITOI'0o THIIA

1. IlepeMHOkKaTh MOKHO MATPHIIbI: (BBIOEpUTE OJIMH BapUAHT OTBETA)

a) JAJs KOTOPBIX KOJIMYECTBO CTPOK MEPBOM MaTpHIbl PaBHO KOJMYECTBY CTOJIOIIOB BTOPOM
MaTpHUIIbI;

0) 11 KOTOPBIX KOJMYECTBO CTOJIOIIOB MEPBOM MaTpHIbl PaBHO KOJIMYECTBY CTPOK BTOPOM
MaTpHUIIbI;

B) OZIMHAKOBOW Pa3MEPHOCTH;

T') IPOU3BOJIbHBIE;

1) TOJIbKO KBaJIpaTHBIE.

2. Jliuna BeKTOpa a= {3; -4, 5} paBHa: (BLIOEPUTE OJMH BAPUAHT OTBETA)

a) 5\/5;
0) J5;
B) 4;

r) 3.

3. Tpu BeKkTOpa KOMIIAHAPHBI, €CJIM UX (BbIOEpUTE O/IMH BapUaHT OTBETA)
a) CKaJIIpHOE MTPOU3BEICHNE PABHO HYJIIO;

0) cKaJIipHOE MPOU3BE/IEHUE HE PAaBHO HYJIIO;

B) CMEILIaHHOE MTPOU3BEACHNUE PABHO HYJIIO;

I') BEKTOPHOE IIPOU3BEIECHNE PABHO HYJIIO;

1) BEKTOPHOE MTPOU3BEACHNE HE PABHO HYIIIO.

4. MpousBoanasi pynxuuu Y = 5X —3x° +2x° umeer Bua: (BbIGepUTE OUH BApUAHT OTBETA)
a) y=5x—3x*+2x°;
5x? 3x>  x°
0) y=—r——(+
2 5 3

B) y=5-15x*+12x°;
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r) y=5-3x*+2x°.

5. Jlnst okpyanoctn (X—2)° + (Y +4)° =4 uentp n paanyc uMeroT BHA:
(BBIOCpUTE OJTMH BapUAHT OTBETA)

a) 0,(2,4), R=4;

6) 0,(-2;4), R=2;

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

r) 0,(2,-4), R=2.

Kinroun
1.

gL
H @ | | |

6.3a0anue na coomeemcmeue.
Omnpenesinte COOTBETCTBUE MEKIY YPABHEHUEM JIMHUU BTOPOI0 NMOPSIKA U €€ HA3BAHUEM:

Ypasnenue nunuu 6mopozo nopsioxka Haszsanue nunuu smopoeo nopsioxka
1. x2 —4y=0 a) DIUTHIIC
2 24 y2 —25 0) runiepboma
2 2 B) napabona
X
3. —+ Yy _ 1
25 16
4. 4x2 _9y2 -36 T') OKPY>KHOCTb
PesynbpTarhl 0popMuUTH B TAOIIHIIE
1 2 3 4
Kiroun
1 2 3 4
B r a 0

Bropoii 3Tan (MpoABHHYTHIH YPOBEHb) — MOKA3bIBaeT CYPOPMHPOBAHHOCTDH MOKA3ATEIs
KOMIICTCHIIUHM «yMeTh»: aHAJIM3MPOBaTh 3aJ1a4y, BbLIeJsis ee 0a30Bble COCTAB/ISAIONINE,
OCYLIECTBJIAET JEKOMITO3UIIUIO 32124 H.

3aaHus OTKPBITOrO THIIA (BONIPOCHI IJIsl OIIPOCA):
1. Chopmynupyiite yclioBHe MEPIEHAUKYISIPHOCTH IBYX BEKTOPOB.

2 2 4
2. lana marpuma A=|-3 3 —2|. Uemy paBHa cymMMa DJIEMEHTOB a12+dazs+aszi OTOM
1 -1 5

MaTpPHIIBI?
3. Kakue Touku Ha3bIBAIOTCS KPUTUYECKUMHU TOYKAMU TIEPBOTO POa.
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4. YTo Ha3BIBACTCS OKPYKHOCTBIO U KAKOH BUJ UMEET YPAaBHCHHE OKPYKHOCTH?
5. Kakoii Bug nmeet hopMysia MHTETPUPOBAHUS IO YaCTSIM B HEOIIPEIeJIEHHOM UHTErpane??

Kiroun
1. JIBa HEHyJIEBBIX BEKTOPA MEPIICHIUKYIISIPHBI, €CITH UX CKAJISIPHOE TPOU3BEIICHUE PABHO
HYJIIO.
2. CyMMa 251eMEHTOB a12+daz3tas1 MaTpulbl papHa 2+(—=2) + 1 = 1.
3. KputudeckuMu TOYKaMU [EPBOTO POJa HA3bIBAIOT TOYKH, B KOTOPBIX II€pBas
npou3BoAHAs (PYHKIMU paBHA HYJIO WM HE CYIIECTBYET.
4. OKpy’>KHOCTBIO ~ Ha3bIBAC€TCSl  I'EOMETPUYECKOE  MECTO  TOYCK  IJIOCKOCTH,

PaBHOYJAJICHHBIX OT O,Z[HOﬁ U TOH Ke TOYKH, Ha3bIBAEMOM €¢ LOCHTPOM. YPaBHeHI/IC

OKPYKHOCTH HMeeT B (X — Xo)2 —(y- yo)2 - R2.

dopMmyJsia HHTETPUPOBAHUS 10 YACTSIM UMEET BHUJIL: Iudv =uv— Ivdu .

Tpernii 3Tan (BBICOKHH YPOBeHb) — IMOKa3bIBaeT C(HOPMHPOBAHHOCTH IOKAa3aTessi
KOMIIETEHIIUN «BJIAJETb»: BJIaJeTh HABBIKAMHU AaHAJIM3a 3a/1a4M, BblAejsss ee 0a3oBble
COCTABJIAIONIIME, OCYIIECTBJISIET JeKOMIIO3UIIUIO 3aJa4YH.

Pacuernas pabora:

1. Boruncnuth 00beM Nnapalienenumnesa, IOCTPOCHHOTO Ha BEKTOpax a=—4i+ 5] ,
b=7i+6j-6k n c=j—2k.

2. Jlaubl BepimHbl Tpeyroibauka ABC: A(3; 5), B(6; 8) u C(~1; —5). CocTaBuUTh ypaBHEHHUE
npsSIMOiA, IpoxosLIei yepe3 BepinHy C napauienbHO cTOpoHe AB.

Haiitu o61mee permenue muddepeHuansHoro ypapaenus Y = X2 .
Haiitu normaas Gurypsl, orpaHueHHol rpaduxkamu GpyHKImi Y = X* —6X+5u
y=0.

3x%+1

5. Haiitu 3HaueHune npou3BoAHON PyHKIMHU Y = € B TOuke X, =0.

Kiroun
1.

x;by;bz} u

O0béM napasienenunena, HOCTPOEHHOTO Ha BEKTOpaxX a = {ax; a,;a, }, b= {b

c= {cx 1CyrCy } ompezensercs no gopmyne : V, ., = ‘(ax 6) 6‘ )

Bekroper a= {— 4;5;0}; b= {7;6;—6}; c= {0;1;_2}.
a, a, a,

Haiinem cMmemanHoe mpousBeieHne BEKTOPOB 1o Gopmyre (ax 6)6 = bx by bz :
Ck Cy G

-4 5 0
(axb)c=|7 6 —6=48+0+0-0-24—(-70)=94.
0 1 -2
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Torxa V,,, ,, =|94 = 94(c0®).

Taxk kak npsiMasi napasuieabHa ctopoHe AB, To oHa mapasienbHa U BEKTOpY
AB ={-1-38-5}={-43].
VpaBHeHHUE NIPMOH, Ipoxosiieii uepe3 nanuyio T. M (XO; yo) IapajuieIbHO BEKTOPY

X=X — Y—Yo .

S = {l X m} UMeeT BU:

I m
IoacTaBUM KOOPMHATBI TOUKH C(—1—5)1 KOOPAMHATEI BEKTOPA AB = {— 4;3}:
X—(1) _y-(5).
—4 3
IIpeobpasyem ypaBHEHHE: X +41 = yT_'_S ; 3(X +l) =—4. (y + 5);

X+3=—4y—-20; 3x+4y+23=0 — uckomoe ypaBHECHHUE IIPIMON.

Juddeperunansaoe ypapHenue Y = Xy — 310 quddepeHnnansHoe ypaBHEHHE ¢

pasaciIAromuMucCs NCPEMCHHBIMU.

d ,
3amenuMm Y’ = d—y U npuBenéM K muddepeHnnaaTbHOMY YPaBHEHHIO C Pa3IeICHHBIMU
X
d d
HePEeMEHHBIMH: . X’y Y yedx.
dx y

[TpounTerpupyem o0e 4acTH ypaBHEHHS I ﬂ = I x2dx;
y

X3
In|y| = 3 +C — obmiee pemnienue .

®ynximsa Y = X° —6X+5 — 370 mapabona, BETBU KOTOPOil HAMPABJIEHE! BBEPX, OHA

nepecekaer ocb Ox B ABYX Toukax. Halijjem ux KOOpAHHATHI:
y=0: x> —6x+5=0;

D=36-4-1.5=16, /D = 4.

[op}

X, =——=05;

+4
2
-4

6

X, === =1

Taxk xak Qurypa pacronoxena Huxe ocu Ox , TO IJIONIAAb KPUBOIHHEWHOUN Tpaneuu
HarigeM o ¢popmyie: [nomans Gurypsr , orpaHudeHHON QyHKIMEH Y = f(X), ocbto Ox
b

U IpssMbIME X =&, X =D ompenensiercs mo popmymne : S = —j f (X)dX .
a
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Torma S:—T(X2—6X+5)dx:— X—;—%Jﬁx 5_

1 1
=— g5—3-25+25—(1—3+5 :—(%—SO—E—Z =
3 3 3 3

_ (128 gy [ 32 =g=103(e02).
3 3) 3 3

2
OyHkuusa Yy = e 510 cnownasn ¢ynkuus. [Ipumenum Gpopmyty mpou3BOJHOM

cnoxknoit dynkmmn : Y = f'(p(x))- ¢'(x):

/ ’
2 2 2 2
yr — (e3)( +l) — e3x +1 (3X2 +1) — e3x +1 6X — 6X . e3x +1

Haiinem 3HaueHue npou3BoiHOM B Touke X, =0

y'(0)=6-0-63+ =0,

YK-1.3. PaccmaTtpuBaer BO3MO:KHbIe BapHAHThl pelIeHUs] 3a]a4M, OIEHHBasA MX
JOCTOMHCTBA M HEJOCTATKH

IlepBbIii 3Tanm (MOPOroBOi YpPOBeHb) — MOKa3biBaeT C(POPMHPOBAHHOCTH IOKA3aTessl
KOMIIETEHIIHN «3HATh»: BO3MOKHbIe BAPHAHTHI pelleHHsl 3aJa4yH, OIEeHMBas HUX
JAOCTOMHCTBA U HEJOCTATKH.

TecToBble 3a1aHNA 3aKPbITOT0 THIIA

1. Ilpu TpaHCNIOHUPOBAHMH MATPHUIIBI ee ONpeeJuTeb (BbIOEpUTE OJMH BapUAHT OTBETA)
a) MEHSET 3HaK Ha IPOTUBOMOJIOKHBIH;
0) yMHO’KaeTcs Ha MPOU3BOJILHOE YHCIIO;
B) HE MEHSETCS;
I') HE CYILECTBYET;
1) paBeH HyIO.

2. I[lnomaas napaniejgorpaMma onpesessiercs mo ¢popmyiJie (BbIOSpUTE OMH BApUAHT OTBETA)

a) Szg‘axb‘;
5 S =abe]
B)S:‘EBE‘;
r) S=[axb;

0 S =[5 -sin.

3. B ypaBHenuu npsimoii A(x —xo) + B(y — yo) = 0 3nauennss A u B onpenensiior:
(BBIOEpUTE OJTMH BapUAHT OTBETA)
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a) BEJIMYMHBI OTPE3KOB, OTCEKAEMBIX MPSIMON Ha KOOPAMHATHBIX OCSIX;

0) KOOpAMHATHI HOPMAIBHOTO BEKTOPA;
B) KOOPJAMHATHI HAMIPABJISIFOIIETO BEKTOPA;

I') IapamMeTpbl ypaBHEHUS,

J1) KoopauHATHI TOYKHU, Yepe3 KOTOPYIO MPOXOAUT IpSIMas.

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

(BBIOCpUTE OJTMH BapUAHT OTBETA)
a) f (= x) =1 (x);
0) f (=x) #f(x);
B) f (—x) #—f(x);
r) f(=x) =-f(x);.

5. YpaBHeHHe NpsiMoii, MpoXoAsillell Yepe3 JaHHYI0O TOUKY NapalieJIbHO HANIPABJISAIOIIEMY
BEKTOPY, HMeeT BU/: (BBIOCpUTE OMH BapUaHT OTBETA)

X+X, Y+Y,

a)

A(X_ Xo) _ B(y_ yo) .
B) = X
| m
r) A(x —x0) + B(y — y0) = 0;
1) A(x —x0) = B(y — y0) = 0.

Kiroun
1 B
2 A
3 b
4 r
5 b
6. Onpeaenurs cooTBeTCTBUE MexKTY TU( PepeHIINATBHBIM YPABHEHHEM H METOI0M €ro
pelieHus:
Jlugepenyuanvroe ypasnenue Memoo pewenus
1y - 3x2y -0 a) METOJI pa3ieNeHHUs IePEMEHHBIX
2 v 2 _y3 y _
LY HF—Y=X 0) MeTo/ MOJICTAHOBKH, 3aMeHa — — = U
X X

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

B) MetoA bepHynnu — noxcraHoBka Y =U-V,

rae U =Uu(Xx), -v=V(X)

I') COCTaBJIEHUE XapaKTEePUCTUUECKOTO
YpaBHEHUS

Pesynbrarel opopmuth B Tabnmie

1 | 2
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Kunroun

1 2 3 4
a B r 0
Bropoii 3ran (HPOABHHYTBLIH YPOBEHb) — IOKa3bIBaeT CHOPMUPOBAHHOCTH

moxKasarejsd KOMIIETCHIHHU «YMETb»: HCIHO0Jb30BATh BO3MOKHbBIC BapHaHTbl PCEIICHHUA
3agavdu, oucHuBass UX JOCTOMHCTBA U HCAOCTATKH.

3agaHusi OTKPBHITOrO THIIA (BOIPOCHI ISl ONPOCA):

Kakoe coObITre Ha3bIBAIOT MPOTHUBOMOIOKHBIM?
UTo Ha3bIBAIOT AUCKPETHON CIy4aliHON BEIMUYMHON U KaK OHa 3a1aercs?
Uro Ha3bIBaeTcs 1epBo0OpasHON GyHKIUU?

A wbh e

Kak cBsizanbl Mexy coboii muddepennmansaas Gynkuus pacrupeneienus f(X) u
uHTerpanbHas Gpynkuus pacnpenenenus F(X) nenpepbiBHOM cilyvaiinoii BeuurHbI?

5. Yro nazpiBaercs nudhepeHuaiIbHbIM YpaBHEHHEM (PYHKIIUN OJHOM epeMeHHON ?
Kiroun

CoObiTie A, KOTOpPOE COCTOMT B HEIMOSBICHUU JAHHOTO COOBITHS A, Ha3bIBaCTCS
IIPOTUBOIMOJIOKHBIM 10 OTHOLIECHHUIO K JAHHOMY.

2. CnyqaﬁHaﬂ BCJIMYMHA HAa3bIBACTCsI IIHCerTHOfI, C€CJIM OHA MOXKCT IPUHHUMATH KOHCYHOC
WM CYETHOE YMCII0 3HAYCHHH.

[Tpocreiinieii popmoii 3aK0HA pacTIpeIeTICHUS SIBIISICTCS Ta0JIMIIA, B KOTOPOU 3aIMCaHbI
Xy Xpyeuny X

BO3MOXHBIC 3HAYCHUA CHy‘l&fIHOfI BCIIMYHUHBI L | COOTBCTCTBYIOIINEC UM

BEPOSTHOCTH P1: P2y P

JluckpeTHas CilydaiiHas BENMYMHA 3a/a€TCA  3aKOHOM PACIPENETEHHs. 3aKOH
pacnpenenenus B Buje GOpMyJIbl BHIPAKAET BEPOITHOCTH pi KaK QYHKIIHIO OT Xi,.
3aKOH pactpeieNieHus B BHIE rpauKa Ha3bIBAETCS MHOTOYTOJIbHUKOM PacIpeIeIeHHUs]
WJIM TIOJIUTOHOM.

3. ®ynxima (X) Ha3bIBaeTCsl  MEpBOOOpa3HOM  (QyHKLHMEH (wm  mpocTo
nepBoo6pasnoil) wis dyuxupn (X) Ha ipomexytke X , ecmm VX € X
F/(x)= f(x).
4. Juddepennmnanbaas v nHTErpaigbHas GQyHKIUU paclpeesieHns B3auMOCBSI3aHbl.

f(x)
3nas guddepeHuanpbayo QYHKIUIO pacupeneneHus , MOXHO OIPEIEIUTh

_F(X) .
MHTETPaIbHYIO0 (PYHKIHIO pacrpeiesieHus: BEpOSITHOCTEN 1o opmyie:
X
F(x)= [ f(t)dt
—00

N HaoOOpoT, 3HAs MHTErpajbHYI0 (YHKIHUIO paclpelneleHns, MOXXHO HalTH

nuddepeHnnansayo GyHKIMIO pacnpeneneHus: | (X) = F/(X).

S. HuddepenunanbHbiM ypaBHEeHHEM (QYHKIMHU OJHON MEpEeMEHHOW Ha3bIBAETCS
ypaBHEHHE, CBI3BIBAIOIIEE HEM3BECTHYIO (DYHKIMIO, HE3aBUCHUMYIO MEPEMEHHYIO
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U TMpou3BoAHbIEe (nnu auddepeHuansl) OT HEUM3BECTHOM (YHKIUHM MO 3TOU
MEPEMEHHOM.

T

peruii 3Tan (BBICOKHI YPOBeHb) — MOKA3bIBAET C(HOPMHUPOBAHHOCTH NMOKA3aATEJs

KOMIICETEHIMHU «BJAACTb»: BJAAC€Tb HABBIKAMMW HCIHO0JIb30BAaHUS BO3MOKHBLIX BapUaHTOB
pelicHud 3aia4u, ONCHUBAsA UX T0CTOMHCTBA 1 HEAOCTATKH.

Pacuernas pa6ora:

1. Pemmth cuctemy JTUHEHHBIX ypaBHEHUN MeToaoM Kpamepa:
X +3X, + X3 =0
Xg +2X3 =5
X +2X, +3X3 = 5.
2. CocTtaBUTb ypaBHEHHUE TUIOCKOCTH, TPOXOIAIICH Yyepe3 TOUKyY A(2;ZL'3) MEePHIEHIUKYISIPHO
IO X—4 _ y+1= z+4.
2 -3 1
3. Ha nonke crost 10 mamok. U3 Hux 3 copepxar MH(pOpPMAIUIO MO KPEAUTOBAHUIO, a
ocTajbHble — 110 MHBecTUpOoBaHUIO. Haynauy BeiOuparoT 5 nmanok. KakoBa BeposSTHOCTD
TOT0, YTO BCE OHU COZIEPKaT MH(OPMAIIHIO [0 MHBECTUPOBAHUIO?
4. HaiiTi HanMeHbIIee 3HaUYeHNE GYHKIMH Y = 3X — X° Ha OTpeske [0;1].
5. B Ttpeyronbauke ABC ¢ 3a1aHHBIMU KOOpJMHATAMU BEPIIUH A(2;5); B(6;—3); C(— 4;—2)
HalTH ypaBHeHHE BbicOTHI CD.
Kunroun
1. | Haiizem ompenenuTesb CHCTEMBI A M ONIPEICTUTEIIMI HeH3BeCTHRIX Aq, A, , A5 10
MPaBHITY TPEYTOJIbHUKOB:
1 3 1
A=1 0 21=0+2+6-0-4-9=-5=0;
1 2 3
0 31
A;=5 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
Penienue cuctembl IMHEHHBIX YpaBHeHUH HaleM o popmynam Kpamepa
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X:ﬁ:__g):l; :ﬁ:i:_l; Z:ﬁ:__lozz_
A -5 A -5 A =5

OrTBeT: (ZL'—ZL;Z).

HpHMaﬂ H IJIOCKOCTHh NCPICHANKYIIAPHBI, €CIIN HOpM&J’IBHBIfI BCKTOP IINIOCKOCTH

N = {A; B; C} Y HAMPABJISIOMINN BEKTOP MPSIMOM § = {l ,m; n} KOJUIMHEAPHBI:

Nis: A-B_C
Il m n
Hampagnstomuii BEKTOp MpsSMOi S = {2;—3;1}.
Torz[aéz£z£zl:>AzZ;B:—3;C:l.
2 -3 1

HopmaitbHbIN BEKTOP TJIOCKOCTH : N = {2;—3;1}.

CocTaBuM ypaBHEHHUE TUIOCKOCTH, MIPOXOSIICH Yepe3 TOUKY A(2;1; 3) HEPIICHIUKYIISIPHO
BEKTOPY N = {2;—3;1} mo popmyrne: A(X—x%,)+B-(y—y,)+C(z-z,):
2(x—2)+(-3)-(y-1)+1-(z-3)=0; 2x-4-3y+3+2-3=0;

2x—-3y+z2—-4=0.

O603Ha4MM COOBITHE 4 — B3AThH 5 MAIOK 110 UHBECTUPOBAHUIO.
Tak kak u3 10 mamnox 3 mo KpeIUTOBaHHUIO, TO 10 HHBECTHPOBAHHIO — 7 MATOK.

OO1mee KOIMYECTBO BCEX BO3MOXKHBIX Hcxo10B — N=Cjy = =252.
5151 120
7! -7
Yucito GIaronpusTHEIX HCXOJI0B — M = C? =——= 6— =21.
5121 2
m
[pumennm GopMyITy Kiaccuueckoro omnpenenenus sepostaoct: P(A) =—:
21 1
P(A)=—=-—~0,0833.
252 12

Ecnu QyHkius HenlpepbIBHA HAa OTPE3Ke [a; b] , TO OHA JIOCTUTHET Ha 3TOM OTpE3Ke
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAYSHHS WIIM B TOUKaX 3KCTpeMyMa JISKaIUX BHYTPU
oTpe3Ka [a; b], WM Ha KOHIIaX OTpe3Ka.

Haiinem npon3BoiHYIO M KPUTHYECKUE TOYKH MTEPBOTO Pojia
y' = (3x— x3) =3-3x%;

y'=0: 3-3x2=0; 3x* =3 x? =1 x=+L1.

3HadyeHne X =—1 — He yIOBIETBOPSET OTPE3KY [0;1].

Beruncnum 3Hauenne GyHkimu B Toukax X =0 u X =1:
CpaBHuBas 3HaueHUS QYHKIMH B 3TUX TOUKaX, ONPEAEISEM , YTO HAUMEHbIIIee 3HaYCHHE

yHuuM = y(O) = O '

Bsicota CD meprenankyisipaa cropore AB, a cienoBaTenbHO i BEKTOPY AB.

BexkTop AB = {6— 2; —3—5} = {4;—8}.
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Haiinem ypaBnenue Boicotsl CD, kak ypaBHeHHE NpsSMOM, MPOXOAIIEH Yepe3 JaHHYIO
Touky M (XO; yo) MEPIEHANKYIISIPHO BEKTOPY N= {A; B} o gopmyre:
A-(x=%,)+B-(y—-y,)=0.

[ToncraBuM KoopAWHATHI TOUKU C (— 4;—2)1/1 KOOPJMHATHI BEKTOPA AB = {4;—8}:
4-(x+4)+(-8)y+2)=0[4

x+4-2(y+2)=0;

X+4-2y-4=0;

x—2y=0.

Ypasuenue Beicotsl CD umeer Bun: X—2y =0.
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OueHoYHBIE cpe/ICTBA /5 NPOBeIeHUsI MPOMEKYTOUHOH aTTecCTAlMU

[IpomexyTouHas aTrTecTalus NpoBoaUTCS B (hopMe 3aueta B 1 cemecTpe U 3K3aMeHa BO 2
cemectpe. [IpencrasiieH oluH U3 BapMaHTOB
TecToBbBIE 321aHUS K 3a4eTy

TeopeaneCKaﬂ 4acTb

1) Ilpu TPAaHCHOHMPOBAHUM MATPHUIBI €€ OMpPeIeJuTe/Nhb
(BpIOCpUTE OJIUH BapUAHT OTBETA)

a) MEHSET 3HaK Ha MIPOTUBOMOJIOKHBIH;

0) yMHOXaeTcsl Ha POU3BOJIBHOE YHCIIO;

B) HE MEHSETCS;

T') HE CYLIECTBYET;

1) paBeH HYJIIO.

2) HopmaJjibHOe ypaBHeHHE NPSIMOIi ONpeieisieTcsl ypaBHEHHEM:
(BpIOCpUTE OJIMH BapUAHT OTBETA)

a) A(x —xo) + B(y —yo) = 0;
0) A(x — x0) — B(y —y0) = 0;
B) X cosa + Y sino + p = 0;
r) X cosa + Y sina—p =1;
1) X coso, +y sina—p = 0.

3) ®okajibHbIE PAJANYChI JJLIMIICA OTIPEIeISIOTCs M0 (hopmyJiam
(BpIOCpUTE OJIMH BapUAHT OTBETA)

) r,=exta,
5) r, =a+ e,
5) rlzzi(a+gx);
) rlzzgiax;
) rlZ:axig_

4) O0bem napasieenuiena onpenessiercs mo popmysne
(BbIOEpUTE OJIMH BapUaHT OTBETA)

1———
a)V:Eabc‘;
6)\/:\566\;
1— -
B)v:E‘aXb‘;
1 — —
v E_(a_xb);
g)Vz‘aXb‘.

5) IlapameTpuYecKue ypaBHEeHUsI IPSMON HMEIOT BHA:
(BbIOEpUTE OJTMH BapUaHT OTBETA)
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X=X, +It
y=Y,+mt
Z=17,+nt .
X=X, —It
y=Y,—mt
z=17,-nt |
X=(X, -t
y:(YO_m)t
z=(z,—-n)t .
X=(x,-1)/t
y=(y,—m)/t
z=(z,—n)/t .

6)

X=Xyt
Y=Yt
) Z=17,t .

HpaKTI/I‘leCKaﬂ 4acTb

5 4

2 5 (—2 5)
6) [IpousBenenne MaTpuIl 3 1 . 3 4 paBHO

(BBIOEpHTE OJTUH BapHaHT OTBETA)

2 41
11 30
2) -3 19 ;
2 11 —3]
5) 41 30 19 ;
-10 20]
5) 6 20;
10 31
21 26
D -1 13 ;

10 21 -
2 31 26 13
7) Jaun TpeyroabHuk ABC ¢ Bepmunamu A(-1; -3), B(4; —5), C(2; 1). [iiuHa BHICOTHI,
NPOBEICHHOH U3 BeplIMHbI B paBHa

56



(BpIOCpPUTE OJIUH BapUAHT OTBETA)

a) 5;

6) 4,8,
B) 5,3;
r) 5,2;

zl)5*/§-

8) MHuMasi moJ1yoch runepoo.ibl, (POKyChl KOTOPOii pacnoJiozkeHbl Ha ocu OX, IEHTP B
HayaJjie KOOPAUHAT, PACCTOSTHHE MEK1y BepIIMHAMHU PaBHO 16, a 3KCIIEHTPUCUTET paBeH 5/4,

paBHa

(BpIOCpPUTE OJIMH BapUAHT OTBETA)

2) 2V/41.
6)m;

B) 10;

r) 6;
n) 4.

9) O0bem TeTpadApa, BePIIMHBI KOTOPOro HAXOAATCHA B Toukax A(2; —1; 1), B(5; 5; 4),

C@3;2;-1)uD(4; 1; 3) paBen
(BbIOEpUTE OJIMH BapUAHT OTBETA)

a) 18;

0) 6;
B) 3;
r) 4;

) 23/6.

10) YpaBHeHUHe IJIOCKOCTH, MpoxoAsieil yepe3 Touky M(-2; 1; 3) u nmapanjeabHoi

IUVIOCKOCTH 2Xx — y — 4 = () umeeT BUJ
(BBIOEpUTE OJTMH BapUaHT OTBETA)
a)2x—y+5=0;
0)2x—-y+3=0;

B) 2x—y—4z+17=0;
r)2x—y—-4z-17=0;
n)2x+y—-z+3=0.

Kroun
1. B
2. I
3. 0
4, 0
5. a
6. a
7. r
8. r
9. B
10. |a
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Noakown

10.
11.

12.

13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

26.

Bonpockl Ha 3k3aMeH
(11 cemecTp)

Matpuiel. Buaer matpun. [efictBust Haag MaTpumiamu. DJaeMEHTapHbIE MPeoOpa3oBaHuUs
HaJ| MaTPUIIAMHU.

OCHOBHbBIE TIOHATHS U CBOMCTBA oNpeaenuTeneil. Belunciaenue onpenenurenei.
OrnpenenuTteny BHICHINX MOPSAKOB U UX BBIYUCIICHUE.

O6parnas matpuna. Haxoxaenne oOpaTHONW MaTPHIBI.

Panr matpuusl.

Cucrembl TMHEHHBIX anreOpandeckux ypaBHeHUl. OCHOBHbIEC TOHATHUS U ONPEIEICHHUS.
Meronsr Kpamepa u oOpaTHOW MaTpuIlbl PELICHUS CHCTEM JIMHEHHBIX alredpandeckux
YpaBHEHU.

Pewenrie cucrteM nuHEHHBIX ypaBHEHUN MeToAoM ['aycca. Meroa mOJIHOrO MCKIOYEHUS
nepemenHbix XKopaano-I'aycca.

NccnenoBanue cucteMbl Ha COBMECTHOCTB. Teopema Kponekepa-Kamnesm.

OnHOpOIHBIE CUCTEMBI TUHEHHBIX YpaBHEHUM. DyHITaMEHTalIbHAsA CUCTEMA PELICHUN.
KommiekcHple uncna. Anredpamyeckasi, TPUTOHOMETPHYECKasi U MoKas3aTeiabHas (Gopma
KOMILJIEKCHOT'O YHuCJIa.

['eomeTpuyeckas UWHTEpHpETAlMsl KOMIUIEKCHBIX 4uceld. MOoayiab ©  apryMEHT
KOMILJIEKCHOT'O YHUCJIa.

JleficTBUs HaJl KOMIUIEKCHBIMH 4YMCIaMH B anreOpanyeckoi, TPUTOHOMETPUYECKOH U
MoKa3arenbHON opMme.

®opmyna Myaspa. M3BnedeHne KOpHs N-I CTENEHU U3 KOMILUIEKCHOTO YHCIIA.
MHuorounensl U ero naenutend. KopHu MHorowieHa. PasnoxkeHue MHoOrousieHa Ha
mHoxutenn. Cxema ['opuepa. Teopema be3y. OcHoBHas Teopema anreOpel.

OcHoBHBIE TIOHATHUS CBOOOJHOrO BekTopa. JIuHeilHbIe omepalu HaJ BEKTOpaMU B
KoopauHaTHOM (hopme. basuc B TpexmepHOM IpocTpaHcTBe. PasnoxeHue BekTopa IO
opTaM.

CkansipHO€ TPOU3BEICHUE JIBYX BEKTOPOB M €r0 CBOWCTBA. BBIYHCIICHHE CKAIAPHOTO
MPOM3BEICHUSI BEKTOPOB B KOOPAMHATHOM (opMe.

[IpunoxxeHus CKaJISIpPHOTO MTPOU3BEICHUS.

BekTopHoe mpousBeAeHHE IBYX BEKTOPOB M €ro CBOMCTBA. BbIUMCIIEHHE BEKTOPHOIO
MIPOU3BEICHUS BEKTOPOB B KOOPAMHATHOU (opme.

['eomeTpuyeckuii CMBICT BEKTOPHOrO IMpou3BelneHUs. [IpuinokeHus BEKTOPHOTO
MIPOU3BECHHUS.

CwmenaHHoe Npou3BEACHUE TPEX BEKTOPOB M €ro CBOMCTBA. BhIuMCIEHHE CMEIIaHHOTO
MIPOU3BEICHUS BEKTOPOB B KOOPAMHATHOU popme.

['eomeTpuyeckuii CMBICH CMEIIAHHOTO Ipou3BeleHus. [IpunokeHus CMemaHHOTo
MIPOU3BECHHUS.

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

Jlunuu nepBoro nopsiaka. Oo6iee ypaBHeHue npsaMmoid. MiccienoBanre o01ero ypaBHEeHUs
IPSIMOA.

Paznuunpie BUABI ypaBHEHHUS TPSAMOM Ha TUIOCKOCTH: YPaBHEHHE MPSIMOM C YIJIOBBIM
KoduimeHTOM. YpaBHEHUE MPSMOU, MPOXOsIIeld depe3 NaHHYI TOYKY B JIaHHOM
HaIpaBJIeHUHU. Y PaBHEHUE MyUKa MPSIMBIX, MPOXOIANINX Yepe3 TaHHYIO TOUKY.
YpaBHeHHE TpsAMOW, MNPOXOASUIEN uepe3 JBE JaHHbIE TOUYKU. YpPAaBHEHHUE NPSAMOM,
MIPOXOJAIIEH Yepe3 NaHHY TOYKY NapaJIeIbHO HAIIPaBISAIOIIEMY BEKTOPY. Y paBHEHUE
MpsIMOH, MPOXOAIIEH Yepe3 JaHHYI TOUKY MEPIEeHIUKYISIPHO HOPMAIbHOMY BEKTODY.
HopmanibHOE ypaBHEHUE IPSIMOIA.
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217.

28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

B3aumHOe  pacmonokeHue — OBYX ~— NPSAMBIX.  YCIOBUS — INAPAUICIIBHOCTH U
NEPNCHAUKYIIIPHOCTH ABYX MPAMBIX, TAHI'CHC YIJIa MCIKAY ABYMA IIPSAMBIMU. Paccrosnaue
Y OTKJIOHEHHME OT TOYKH JI0 IIPSMOM.

Kpussie Broporo nopsiaka. OKpy»HOCTb. DJUIHIIC.

Kpussie Broporo nopsaka. ['unepooua.

Kpussie BToporo nopsaka. [Tapaboma.

[Tnockoctes B mpoctpaHctBe. OOmiee ypaBHeHME IUIockocTH. HenonmHele oOiime ypaBHEHHs
IUIOCKOCTH.

Pa3miuHble BUB! ypaBHEHUsI INIOCKOCTU B IIPOCTPAHCTBE: YPABHEHUE INIOCKOCTH, MPOXOIALLECH
yepe3 JaHHYI0 TOYKY, HNEPIEHIUKYSIPHO HOPMAIBHOMY BEKTOpPY. YPaBHEHHME IUIOCKOCTH,
NPOXOJALLEN Yepe3 TPH JAHHBIE TOUKH. Y paBHEHHUE INIOCKOCTU B OTPE3Kax Ha OCSX.
HopmainbHoe ypaBHeHME 1U10cKOCTU. OTKJIOHEHHE U PACCTOSIHUE OT TOUKH JI0 IVIOCKOCTH.
B3anMHoOe pacniono;xeHue IByX INIOCKOCTEN. Y CIIOBUSI TAPAUIETIBHOCTH U IEPIIECH IMKYJISIPHOCTH
JIBYX IUIOCKOCTEN. YTOJI MEXKITY ABYMS IJIOCKOCTSIMH.

IIpsimas B mpocTpaHcTBe. PasnyHble BUIBI ypaBHEHMS IIPAMOM B IpocTpaHcTBe: KaHoHnueckue
yYpaBHEHHUS TIPSIMOA. YpaBHEHHE TPSMOW, TMPOXOMAIIECH depe3 JaBe JaHHbIe Toukw. OOrmue
ypaBHeHus IpsaMoit. [lapamerpuueckue ypaBHEHUS IPSIMON.

B3aumHoe pacrionokeHue JByX MpSAMBIX B IPOCTPAHCTBE. YCIOBUS MAPALIEIBHOCTH U
NEPIEHMKYIIIPHOCTU JBYX NPSMBIX. YTOJI MEXKIY JBYMs IIPSMBIMU.

B3anmHOe pacnosiokeHue NOpsAMOM M IUIOCKOCTM B INPOCTPAHCTBE. Y CIOBUSA
NapaJUIEJIbHOCTU U NEPIEHIUKYISIPHOCTH IPSIMOM U IUNIOCKOCTH. YTOJI MEXKIY IPSIMOU U
IUIOCKOCTBI0. TouKa npecedyeHus NpsiMon U IJIOCKOCTH.

Heonpenenennsiiinarerpan. Ilonatue wu  cBoiictBa. Tabmuma OCHOBHBIX
WHTErpajoB.
OCHOBHBIE METO bl WHTETPUPOBAHHUS. MeTtonasl HEMOCPEACTBEHHOTO

UHTETpUPOBAHUE, MOJACTAHOBKU, UHTETPUPOBAHUS YACTAMU.
HNuTerpupoBaHue palUOHAIBHBIX, HMPPALMOHAIBHBIX M  TPAHCLEHIEHTHBIX
GyHKIUH.

Onpenenen wuHTerpaid. 3ajadd, MNPUBOAAINME K TOHATHIO ONPEAEIEHHOTO
uHTerpana. CpoicTBa onpeaenenHoro nuarerpana. ®opmyna Herotona- Jleitbuuna.
MeToabl BEIUMCIEHH ONPEAEIECHHBIX NHTErPAJIOB.

[TpubnukeHoe BBHIYKCIECHUE ONpPENENeHHbIX HHTeTrpanoB. PopMyJbl Tpamneuui u
CumrncoHa.

HexoTopbsle mpumeHeHHs OIpEeNeNeHHOro HHTerpaia. Beluumcienue miomazaei
buryp, 1IUHBI AYTH, MJIOMAAH MOBEPXHOCTH BpallleHUs, 0ObeMa Tena.
HecoOcTBeHHbIe HHTETpaJbl ¢ OECKOHEUHBIMU IpeaeIaMu U OT HEOTPaHUUYEHHBIX
GbyHKLIMH, UX OCHOBHBIE CBOMCTBA.

Huddepennnanpapie ypaBHeHHs mnepBoro mnopsaka. Juddepennuanbubie
ypaBHEHMUS € pa3AesoluMucs nepeMeHHbIMU. OTHOpOIHbIEe JU( dhepeHInaIbHbIe
ypaBHeHHUSs. JIuHeliHble U PpepeHnnanbHble ypaBHEHUS.

Huddepennuanbuble ypaBHEHHS BbICIIUX MopsakoB. 3agaua Komwu. YpaBHeHus,
JOMyCKalIue MOHWKeHNe nopsaka. [IpunoxkeHus K pemeHuto 3agad 00 u3ruode
CTEPXKHS.

Jluneiinple oaHOpOIHBIE IHPepeHINalbHbIE ypPaBHEHUS BTOPOTO MOpsAKa C
MOCTOSIHHBIMU K03 PuLHEHTaMU. Heoanoponusie nudepeHuanbHbIe
ypaBHEHHMS BTOPOTO MOpsAKa. YPaBHEHHUS CO CIENHalbHOW MPaBOM YacThIO.
HopMmanbhas cucrtema nuddepeHnnanbHeIX ypaBHeHUH. ['eoMeTpuyueckuil cMmbic
peluieHus.

3agauya Komwum n1s HopMmaidbHOM cucteMbl auddepeHIHaIbHbIX YpaBHEHUH.
Teopema o cylmecTBOBaHUU U €JUHCTBEHHOCTH PEUICHUS.

Cucrembl JuHeHHBIX JIUdepeHINATbHBIX ypaBHEHMH ¢  MOCTOSHHBIMU
K03 puIeHTaMH.
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51. CnydaiiHple COOBITHS U UX BUJIBI.
52. Knaccuyeckoe M CTaTUCTHYECKOE ONpEIeTICHUE BEPOSITHOCTH.
53. 'eomeTpuueckoe onpeesieHue BEpOsSTHOCTH.
54. TeopeMbl CIIOKEHUSI BEPOSTHOCTEH /1711 COBMECTHBIX U HECOBMECTHBIX COOBITHIA.
55. Teopema yMHOXEHHUSI BEpOSITHOCTEH JJisi 3aBUCHUMBIX M HE3aBUCHMBIX COOBITHIA.
BeposTHOCTB MOSIBICHNUS XOTSI OBl OJTHOT'O U3 COOBITHI HE3aBUCHMBIX B COBOKYITHOCTH.
56. [Tonas BeposTHOCTh. DopMyibl baiieca.
57. IloBropHble HezaBUcHMble ucnblTanusd. @opmyna bepnyum. HauseposiTHeiiiee yucio
MOSIBJIICHUS COOBITHSL.
58. JlokanbHas U MHTETpalibHas TeopeMbl Jlamaca.
59. ®opmymna Ilyaccona. BeposTHOCTh OTKJIOHEHHSI OTHOCUTEIBHOM YaCTOThI OT TTOCTOSTHHON
BEPOATHOCTH B HE3aBUCUMBIX UCIIBITAHUSAX.
60. JIuckpeTHass ciyuyaiiHas BEJIMYMHA. 3aKOH pacHpenesieHUs IUCKPETHOW CiydaiHOM
BEJIMYMHBI.
61. UncnoBple XapaKTEpPUCTUKH JUCKPETHOM CIy4yailHOW BEIMYMHBI: MaTEeMaTHYeCKOe
OKHJaHHE, TUCIIepCusi, CpeHee KBapaTHUecKoe OTKiIoHEHHE. X cBOlCTBa.
62. buHoMuaIbHBIN 3aKOH paclpee’eHus TUCKPETHON CIIy4aiiHON BEIMYUHBI
63. 3akon pacnpenenenus [lyaccona.
64. I'eomeTpryuecKkuii 3aKOH pacrpeeeHusl.
65. ['unepreoMeTpuvecKkuii 3aKOH pacrpeieIeHusl.
66. HenpepoiBHas ciydaitnast BenuuuHa. OyHKIMA pacnpeiesieHus: BEpOSITHOCTH, TIIOTHOCTh
pacrpeneieHust BEpOATHOCTH HEIIPEPBIBHON CIIy4allHON BEJIMYHHBI.
67. UncnoBble XapaKTEPUCTHKU HEMPEPHIBHON CIydallHOM BENWYMHBL: MaTEeMaTHUECKOe
O’KHUJaHUE, TUCIIEPCHUsl, CPEAHEE KBAAPATUUECKOE OTKIIOHEHHE.
68. 3akoHbI pacnpeneneHuss HEMPEepPbIBHOMN CITy4yailHOM BETUYHHBI.
69. HopmanbHbIii 3ak0H pacnpenenenus. [IpaBuio Tpex curm.

4. METOAUYECKHUE MATEPHUAJIBI, OITPEAEJAIOIIUE ITPOLHELYPbI
OIIEHUBAHWSA 3HAHWI, YMEHUI, HABBIKOB ¥ (MJIN) OIIBITA
JAEATEJIBHOCTH
Tekymmii KOHTPOJIb

Onpoc Kak CpeAcTBO TEKYIIEro KOHTPOJS NMPOBOAMUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIEHT OTBEYAET Ha ITOCTABJIEHHBIM BOIIPOC cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY HE
IIPENOCTABIISAETCA.

IIpakTHueckue 3alaHusl KaK CPEJACTBO TEKYILIErO0 KOHTPOJSA MPOBOAATCS B NUCBMEHHOU
dopme. CTyieHTy BbIaeTCs 3a1aHue U npegocrasisercs 20 MUHYT /7S IOATOTOBKH K OTBETY.

HpOMe)KyTO'—IHaﬂ aTrrecranmus

3auer IMPOBOAUTCA IMYTEM HOABCACHUA HUTOTOB IO PE3yJIbTaTaM TCKYWICTO KOHTPOJIA U
pe3yjibTaTaM BBIITOJIHCHUA UHAUBUAYAJIBHOT'O JOMAIIHETO 3alaHU . Ecmu CTYACHT HEC CIIPABUJICA
C 49acCTbIO 3a,[[aHPII>i TCKYIICTO KOHTPOJIA, €My MNPCAOCTABIIACTCA BO3MOXHOCTL CHATh 3a4CT HaA
HTOIOBOM KOHTPOJBHOM MCPOIIPUATHH B (1)0pMe OTBCTOB Ha BOIIPOCHI K 3a4YCTy HJIM TECTOBBIX
SallaHI/Iﬁ K 3a4CTy. (I)OpMy 3a4ycTa (OHpOC nIn TCCTI/IpOBaHI/IC) BBI6I/IpaCT npenoaaBarTeiib.

Ecnu 3auer IMPOBOIUTCA B ®opMe OTBCTOB Ha BOIIPOCKHL, CTYACHTY NpCAjIaractcsa OAnuH UJIn
HCCKOJIBKO BOIPOCOB M3 IMCPCUYHSA BOIPOCOB K 3aUCTYy. BpCM}I Ha TOATOTOBKY K OTBCTY HC
mpeaoCTaBIACTCA.

DK3aMeH MOKEeT MPOBOJAUTCS B YCTHOM (opMe WM B BUAE TecToB. DopMy MpOBEACHUS
9K3aMeHa BbIOMpaeT mpenojaaBaTens M3 5SK3aMeHAIMOHHBIX BOIpPOCOB cocramisercs 30
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9K3aMEHAIlMOHHBIX OuseToB. Kaaplif OHJIET COCTOMT W3 YeThlpex BoIpocoB. Kommiekt
HK3aMEHAIMOHHBIX OUJIETOB MPEJICTABICH B Y4eOHO-METOIMYECKOM KOMILIEKCE AUCIIUILTHHBIL.
Ha noaroroBky k oTBeTy cTyAeHTY npeaocTanisiercs 30 MUHYT.
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