[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVO: Tariok Cepreii ViBaHoBnY  MpgmerepeTro cesbekoro xossiicrea Poceniickoii dexepannn
[omkHocTb: MepBbi npopekTop

e BEEPATBHOE rOCYIAPCTBEHHOE BIOTKETHOE OBPA30BATE/ILHOE
Sede28fe5b714e680817¢5¢132d4ba793a6b4Y M PEIKTEHUE BBICIHET'O OBPA3OBAHUS
CYJIAPCTBEHHbIii ATPAPHBIIl YHUBEPCHTET

NMEHMU K.E. BOPOILLINJIOBA»

«YTBEpKIAIO»
Jekan dakynbTeTa 5JKOHOMUKH U
ynpasnenus AIIK

[IleBuenxko M.H.
«20» urons 2024 r.

PABOYAS ITPOT'PAMMA

y4eOHOM TUCIMITIMHBI «MaTreMaTuka
1u1st HanpassieHus moarotoBku 38.03.01 DxoHomuka

HampasJIeHHOCTb (poduib) byxranrepckuii yuer, aHaau3 U ayiuT

I'ox Hayama noaroroBku — 2024

KBanudukanus BbIITyCKHIKA — OaKkaIaBp

Jlyrauck, 2024



Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

® [OpsJKAa OpraHu3all ¥  OCYLIECTBJICHHS  OOpa3oBaTENbHOW  JEATEIBHOCTH  TI0
o0Opa3oBaTelbHBIM MpOrpaMMaM BBICIIEr0 O00pa3oBaHHMA — @porpamMmam OakajaBpHara,
nporpaMmaM  CIEHHAIATETa, MporpaMMaM  MarucTpaTypbl, YTBEPKIEHHOIO IPUKA30M
MuHucTepcTBa HAyKH M BhIcIIero oopasoanusi Poccuiickoit @enepanuu ot 06.04.2021 Ne 245
(C U3MEHEHHUSIMU U JIOTIOJIHCHUSIMU ),

e (enepa’abHOr0 rocynapcTBEHHOrO 00pa30BaTENbHOIO CTAaHAApPTa BBICHIETO OOpa3oBaHUS —
OakanaBpuaT 1o HamparieHuto nmoArotoBku 38.03.01 DxoHOMHKA, YTBEPKICHHOTO MPHUKA30M
MunuctepcTBa Hayku U Bbicuiero oOpasoBaHus Poccuiickoit @enepanuu ot 12.08.2020 r.
No 954 (¢ u3MeHEeHUSIMH U IOTTOJTHECHHUSIMHU ).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

CTapIlIMi MpernoaaBaTeib
Kadeapel THHOPMALIMOHHBIX TEXHOJIOTHH,
MaTeMaTHKH U (PU3UKH E.A. PpiOnHueBa

Pabouast mporpamma paccMOTpeHa Ha 3acelaHuH Kadeapsl HHOOPMAIMOHHBIX TEXHOIOTHI,
mMareMatuku u ¢pusuku (mporokos Ne 10 ot «27» mas 2024 r.)

3aBenyrommii kageapou B.10. Unbun

PaGouast mporpaMma peKOMEHJIOBaHa K HCIOJIb30BAaHMIO B YYEOHOM IPOIIECCE METOIUYECKON
KoMuccuen (akynbrera skoHoMuky U yrpasienus AITK (mporokon Ne 10/1 ot 19 utonst 2024 r.)

IIpencenareb MeTOANYECKON KOMHCCHHU A.B. Xynoaei

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl NI KutHas




1. Hpeamer. Lesn n 3axa4n JTUCHUILUINHBI, €€ MeCTO B CTPYKTYpe
OCHOBHO# 00pa30BaTe/IbHOI MPOrpPaMMBbl

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

HpeIlMeTOM JUCHUIIJIMHBI SBJISIOTCA. OCHOBHBIC METOAbl MATEMATHUKU.
I_Ie.]'lﬂMI/I JAUCHMIIIMHBI SABJIAIOTCA: (1)OpMI/IpOBaHI/Ie KOMILJICKCA 3HAHUM I10 MaTCMaTHuKE,

IIPUBUTUE HABBIKOB HCIIOJb30BAHHS MATEMATHYECKHX METOJOB B PEIICHUU IMPAKTUYECKUX HU
NPUKIAIHBIX 33Jla4, pPa3BUTHEC HABBIKOB JIOTHYECKOTO ¥  aOCTPAKTHOTO  MBIIUICHUS;
dbopMupOBaHHE HEOOXOIUMOTO YpPOBHS MATEMAaTUYECKOW TOATOTOBKU JUIS  HM3YUYCHHS
SKOHOMUYECKHUX JUCLUIUIMH, B OCHOBE KOTOPBIX JISKUT MaTeMaTUYECKHI anmnapar.

OCHOBHBIMH 32/1a4aMH U3YYCHUS TUCIHITINHBI SBIISIOTCS:
— QopmupoBaHue y o0OydYarOLIMXCS MPEACTaBIEHUS 00 aOCTPAKTHBIX MOHATHIX
MaTeMaTHYECKOTO anmnapaTa U aHaTITHYECKIX METO/IaX PEeIICHHs TPUKIIQIHbIX 3a/ay;
— nosy4eHue GpyHaaMeHTaIbHbIX 3HaHUH U3 Pa3InYHbIX Pa3/esIOB BBICIIEH MaTEMaTHUKH;
— OBJAJEHHE MPAKTHYECKUMH [pHEMaMH ¥ HaBBIKAMH PEIICHHS THUIOBBIX
MaTeMaTHYeCKUX 3aJ]1ay;
— TpUOOpPETEHHE HABBIKOB CAMOCTOSITEILHOW pPAa0OTHI C JIUTEPATYypoOH M JIPYTHMHU
UH(POPMALMOHHBIMU UCTOYHUKAMHU I10 BBICIIEH MaTeMaTHKe;
— pa3BHUTHE JIOTUYECKOTO M a0CTPAKTHOTO MBIIUICHHS, YMEHHUSI CTPOTO H3JIaraTh CBOU
MBICIIH.
MecTo AUCHMIJIMHBI B CTPYKTYype 00pa3oBaTeIbHOIl MPOrpaMMbl.
JucuuninHa «MaTemaTtuka» OTHOCHTCS K AUCHUILIHMHAM oOsi3atenbHoi yactu (B1.0.08)
OCHOBOIl mpodeccuoHanbHOM 00pa30BaTEIbHON MPOTPaMMBbI BbICIIEr0 00Opa3oBaHus (nayee —
OIIOII BO) nanpasnenus noarorosku 38.03.01 DxoHoMmuKa.

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 MOZIEIN B 3KOHOMUKE.



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

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

MOUCK, KPUTUICCKUN
aHaJM3 ¥ CUHTE3
nHpopManuu,
MIPUMCHSITh
CHCTEMHBIH ITOIX0T
JUTSL PEIICHUS
MOCTABJICHHBIX 3a/1a4

0a30BbIE COCTABIIAIONINE,
OCYILIECTBIISICT
JNIEKOMITO3UIIMIO 3a4a4n

COCTaBJISIOIINE;

yMeThb: AHAIM3UPOBATH
3ajady, BeIIEIASA €e Oa30BbIe
COCTABJISIFOLIUE, OCYIICCTBIISET
TEKOMIIO3HIIMIO 3a70a4H;

HMETh HABBIKH. aHAJIN3a
3aJ1a4M, BEIACIAS ¢ 0a30BbIC
COCTAaBJIAIOIIHNE,
OCYIIECTBIISICT ACKOMITO3UIIHIO
3aJa4H.

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

3HATH: BO3MOKHbIE BAPUAHTBI
[peILICHHSI 3a/1a4H, OLICHUBAS UX
NOCTOMHCTBA U HEJOCTATKH;

YMETb: NCII0JIb30BAaTh
BO3MOXHBIC BAPUAHTHI
[PCHICHUA 3alauu, OUCHUBAA UX
MOCTOMHCTBA U HEIOCTATKH,

HMeTh HABBIKM

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

HEAOCTATKH.




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

Ouno-3a049Has hopma 3aounas
Ounas popma oOyueHHs dopma
0o0yueHus
oOyJeHus
B T.4. TIO B T.4. 110 B T.Y. IO
Buner pador ceMecTpaMm ceMecTpaM | ceMecTpam
o o
BCETO g g BCETO ; § g g
3 3 3 5 | 5| 2
o o © © o o
— o\ — N — N
OO6mmas Tpya0EMKOCTh 7/252 |3/108 | 4/144 | 7/252 |3/108 | 4/144 | — —
JTMCHIUTUIAHBI, 324.€/1./9aCOB, B TOM
qucie:
KonrtakTHas paboTa, 4acoB: 84 36 48 52 22 30 — —
- JeKIuK 46 18 28 24 10 14 —
- IPaKTUYECKHUE (CEMUHAPCKUE) 38 18 20 28 12 16 - -
3aHATHUS
- 1abopaTopHbBIE paOdOTHI - - - - - - - -
CamocrosiTenpHas paboTa, 4acoB 141 72 69 164 86 78 — —
KonTtposs yacos 27 — 27 36 — 36 — —
Bun nmpoMexyTOYHOM aTTecTalui | 3a4eT, | 3a4eT [YK3aMEH| 3a4eT, | 3aueT [PK3aMeH| — -
(3a4€T, SK3aMEH) 9K3aMeH HK3aMeH




4. Conep:kaHue IMCUUIIMHBI

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

Ne
Paznen qucuunianHel J 113 JIP CPC
n/m
Ounas popma oOydeHHs
| cemecTp
Pasjnen 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. UccnenoBanue CJIAY Ha COBMECTHOCTD. 3 3 4
" |OyngameHTanmbHAs CHCTEMa PEleHHH. -
5. [Tema 5. KoMmiuiekcHble unca. — — 2
Pa3jnen 2. BekropHasi ajaredpa 2 2 _ 6
6 Tema 6. OCHOBHBIE IOHSTHS BEKTOPOB. [leiicTBus 1 1 2
" |HaJ BEKTOpaMH. -
7 Tema 7. CkansipHOe, BEKTOPHOE U CMEIIAHHOE 1 1 5
" [Opou3BeleHUE BEKTOPOB, UX MPUTOKEHUSI. -
8 Tewma 8. JIuneliHoe N-MepHOE BEKTOPHOE B B 2
" [IpOCTPaHCTBO. -
Pa3nes 3. AHannTHYeCKasi TeOMETPHS HA 4 4 10
MJIOCKOCTH -

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

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

11. | Tema 11. Jluuuu BTOpOTO MOpPSIKA. 2 2 - 4
Pasznen 4. AHamuTHYecKasi reoMeTpus B 2 2 10
MPOCTPAHCTBE B

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

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

14. |Tema 14. B3anmMHO€E pacnonoxeHue NpsSMoK 1 B B B 5
IJIOCKOCTH B MPOCTPAHCTBE
Pa3gen 5. BBeaeHue B MaTeMaTHUECKHIT aHAIU3. 2 2 - 8

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

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

17. — — 2

Tema 17. HenpepbIBHOCT (DyHKLINU.




Pa3znea 6. I[ml)qu)epenunaﬂbn“oe HCYMCJIEHHE 4 4 16
()YHKUIMH 0JHOW MepeMeHHOI

18. |Tema 18. IIpousBoanas (byHKLu:m. ) 2 4
JubdepennmpoBanue GyHKIUi.

19. |Tema 19. Teopemsl o nuddepenumnpyembix _ _ 2
GYHKIMSX.

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

21 | Tema 21 I/ICSJICI[OBaHI/Ie (GYHKIUH C TOMOIIBIO 2 2 6
MIPOU3BOIHOM.
Paznen 7. InddepenuuaibHoe ucumncjieHue _ _ 6
(yHKUMH IBYX nlepeMeHHbIX.

22 | Tema 22. ®yHKIHMH IBYX EpEMEHHbIX. YacTHbIE _ _ 2
POU3BOIHBIC (DYHKIIMHU JIBYX EPEMEHHBIX.
Tewma 23. DkcTpeMyM (PYHKIIUU JBYX ITEPEMEHHBIX.

23. | HeoGXoauMble i 1OCTATOYHbIC yCIIOBUS - - 4
CYIIIECTBOBAHMSI SKCTPEMYMA.
Bcero 3a | cemecTp 18 18 72

Il cemecTp

Paszleu.ﬂ 8. I/IHTerpﬁil‘JIbﬂoe ucyuciaeHne GyHKuuu 10 8 28
O/IHOIi MepeMeHH il

24 | Tema 24. Heonpenenenusii uarerpan. OCHOBHBIE 4 2 6
METO/]Ibl UHTEIPUPOBAHUSI.

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

26. | Tema 26. MuTerpupoBanue TpUroHOMETPHIECKUX _ _ 4
U UPPALMOHATIBbHBIX (PYHKITHH.

27. | Tema 27. OnpeneneHHblii HHTErpal, €ro CBOMCTBA 2 2 6
Y METOJIbl BBIUHCIICHHUSL.

28 |Tema 28. ITpunoxenus OIIPEEIIEHHOTO 2 2 4
MHTErpaa.

29. | Tema 29. HecoGCTBEHHbIEC MHTETPAIIBL. - - 2
Pazgen 9. IludgdepenuuanbHbie ypaBHeHUs 8 6 238
Tema 30. OcHOBHbIE MTOHATUSA

30 T depeHIMaTbHBIX YPaBHEHUH. 2 1 4
Juddepenunanbuble YPaBHEHHUS IIEPBOTO
NOpSAJKA C pa3IesIOIIMMUCS TEPEMEHHBIMHU.
Tema  31. OpHopomHble ©  JIMHEHHBIC

31, |lmddepennmansusie YpaBHEHHUS IIEPBOTO 2 1 8
nopsiika. YpaBHeHUe bepHyum.
Tema 32. [uddepenuuanbuble ypaBHEHUS

32. |ppicuux mopsakos. JIY  BTOpOro mHopsjka, 2 - 4
JIOTTYCKAIOIIMe TTOHMKEHUS MOPsIIKa.
Tema 33. JInneiinpie OJIHOPOJIHBIE

33.  |mudpepenumansubie ypaBHEHUs BTOpOTO 2 2 4
MOpsIKa C MOCTOSIHHBIMU KO3 PUITEHTaMU.

34. |Tema 34. JluHeliHble HEOJHOPOHBIE _ 2 8

JubdepeHIMaIbHbIe YPaBHEHHS BTOPOTO




HOps/IKa C TOCTOSHHBIMU KO3 (QUITEeHTAMH.

Pasznen 10. Teopus BeposiTHOCTEl 10 6 26

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

36. | Tema 36. TeopeMbl CIIOXKEHUS U YMHOKEHHS 2 2 4
BEPOATHOCTE.

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

38. | Tema 38. JuckperHas cinydaiiHasi BeJIMUHUHA. 2 2 6

39. | Tema 39. HenpepbiBHas ciaydaiiHas BeJIMYHHA. 2 - 6
Pa3gen 11. OcHoBBLI MaTEeMATHYECKOM _ _ 14
CTATHCTHKHU

40 Tema 40. OcHOBHBIE IOHATHS MaTEMaTHUYECKON _ B 8
CTaTUCTHUKH.

41. [Tema 41. IIpoBepka CTaTUCTHYCCKUX THITOTE3. - - 6
Bcero 3a |l cemecTp 23 20 96
Bcero 46 38 168

OuHo-3a04uHast popma oOyueHunst
| cemecTp
Pasjnen 1. DjieMeHTHI BbICIIEH aJIredpbl 4 4 16
1. [Tema 1. MaTpuiisl 1elicTBHS Ha/l MAaTPUIIAMH. 2
2. [Tema 2. OmpenenuTeNd U UX BEIYHACIICHHE. 1 1 2
3 Tema 3. Cuctembl JIMHEHHBIX aJIreOpandyeckux 2 2 5
" |ypaBHEHHUi
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTD. 4
" |OyngameHTanmbHAs CHCTEMa PeleHUH.
5. [Tema 5. KomruiekcHble uncha. — — 2
Pa3nea 2. BekTopHasi anredpa 2 2 6
6 Tema 6. OCHOBHBIE TIOHSTHS BEKTOPOB. [leiicTBus 1 1 2
" |HaJ BEKTOpaMu.
7 Tema 7. CkansipHOe, BEKTOPHOE U CMEIIaHHOE 1 1 5
" [IpOM3BEIEHUE BEKTOPOB, UX MPUIOKEHUS.
8 Tewma 8. JInneliHoe N-MepHOE BEKTOPHOE 2
" [IpOCTPaHCTBO.
Pa3nes 3. AHaanTHYecKasi reOMeTpHs Ha 9 2 14
MJIOCKOCTH
9. Tema 9. OcHOBHBIE 3a1a4H AaHAIIMTHYECKON 1 _ _
TrE€OMETPHUH Ha TUIOCKOCTH.
10. | Tema 10. [Tpsimast TMHUS HA MIIOCKOCTH. 1 2 6
11 | Tema 11. JIunun BTOPOT'O MOPSAKA. - - 8
- - 14

Pasznen 4. AHaniuTHYeCKasi TeOMeTpusl B




MPOCTPAHCTBE

12. | Tema 12. nockocts B MIPOCTPAHCTBE. — — 6

13. | Tema 13. [Ipsimast B mpocTpaHCTBE. — — 6

14. |Tema 14. B3anmMHO€e pacrnooxeHue npsMoi 1 B B 9
IJIOCKOCTH B MPOCTPAHCTBE
Pa3znen S. BBeneHue B MaTeMaTHyecKMid aHAJIN3. - 2 10

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

16. |Tema 16. Ilpenen dpynkunn. OCHOBHBIE TEOPEMBI O _ ) 6
npejenax.

17, (Tema 17. HenpepoiBHOCT (hyHKIIUU. - - 2
Paznea 6. AuddepennuanbHoe ucumncjieHune 2 2 20
(pyHKIIMHM OJHOH IepeMEeHHOMU

18. |Tema 18. IlpousBoanas GyHKIMH. ) ) 4
JuddepenumpoBanme QyHKIHIA.

19. |Tema 19. Teopemsl 0 nudepenumpyembix _ _ )

(bYHKIHUSX.

20. |Tema 20. Muddepenuuan pyukunu. [Ipapuio _ _ 4
Jlonurans.

21. Tewma 21. MccnenoBanre GyHKIUN ¢ TTOMOIIBIO _ -~ 8
IIPOU3BOJHOM.

Paznen 7. InddepenuuaibHoe ucumncjieHue _ _ 6
(YHKUMH IBYX NlepeMeHHbIX.
22 |Tema 22. ®yHKIMM IBYX NEPEMEHHBIX. YacTHbIE _ _ 2
MIPOU3BOJIHBIC (DYHKIIMU JABYX MEPEMEHHBIX.
Tema 23. DkcTpemyM (pyHKIMU JBYX NEPEMEHHBIX.

23. | HeoGXOMMMBIE H JOCTATOUHBIE yCIIOBUS - - 4
CYIIECTBOBAHHS IKCTPEMYMa.
Bcero 3a | cemecTp 10 12 86

Il cemecTp

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

24 | Tema 24. Heonpenenenusiii uaterpain. OCHOBHBIE 2 2 8
METO/]Ibl UHTEIPUPOBAHUSI.

o5 | Tema 25. MuTerpupoBanue pannoHalIbHbIX _ _ 10

anreOpandeckux QyHKIHUH.
26. | Tema 26. MuTerpuposanue TpUroHOMETPHIECKUX _ _ 4
Y UPPAIMOHATIBHBIX (DYHKITHH.

27 | Tema 27. OnpeneneHHblil HATErPall, €r0 CBOWCTBA 2 2 6
Y METOJIbl BEIYHCIICHHSI.

28 | Tema 28. [Tpunoxxenus OTIPEIETICHHOTO ) ) 4
WHTErpaa.

29. | Tema 29. HecoBCTBEHHBIE HHTEIPAITBL. - - 2
Pa3nen 9. luddepennuanbHbie ypaBHEHHU S 4 4 34
Tema 30. OcHOBHbIE MOHSATHUSA

30. nudepeHanTbHBIX YpaBHEHUH. 1 1 5

Juddepenumanbaple  ypaBHEHUs IIEPBOTO




nopsiika ¢ pasaciaaromuMnucsa NCpeCMCHHBIMH.

Tema  31. OpHopoaHble M JIMHEHHBIE

31 |mddepennmansusie ypaBHEHUs [IEpPBOro 1 1 9
nopsiika. YpaBHeHue bepHymin.
Tema 32. [uddepeHnmanbuble  ypaBHEHUs

32. |ppicuux mopsakos. JIY BTOporo Hopsjka, - - 6
JIOTTYCKAIOIME TIOHMKEHUS MOPsIIKa.
Tema 33. JIuneiinble OJIHOPOJHbIE

33.  |nuddepenuuansusie ypaBHEHUs BTOpOTO 2 2 4
MOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEeHTAMH.
Tema 34. JIuneliHble HEOAHOPOHBIE

34. | nuddepenunansuble ypaBHEHUS BTOPOrO - - 10
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEeHTAMH.
Pa3nen 10. Teopusi BeposiTHOCTEiA. 4 6 32

35 Tema 35. OcHOBHBIE OHATHUS TEOPUU 2 2 4
BeposTHOCTEH. Ciy4aliHbIe COOBITHSL.

36. | Tema 36. TGOPGMBI CIIOKEHUSI U YMHOKEHUS ) 2 4
BEPOSITHOCTEH.

37. [Tema 37. IloBTOpHBIEC HE3aBUCUMBIEC UCTIHITAHUS. — 2 6

38. | Tema 38. JuckperHas ciydaifHasi BEJIMUHUHA. - - 10

39. | Tema 39. HenpepsiBHas ciay4daiiHas BEJIMYMHA. - - 8
Paznen 11. OcHoBBI MaTEeMATHYECKOM _ _ 14
CTATHCTHKHU

40 |Tema 40. OcHOBHBIE OHATHS MAaTEMATHUYECKON B B 8
CTaTUCTHKH.

41. [Tema 41. [IpoBepka CTAaTUCTHYECKUX THITOTE3. - - 6
Bcero 3a |l cemectp 14 16 114
Bcero 24 28 200

3aounas opma o0yueHus

10




4.2. Cogepxanue pa3iejioB Y4eOHOU U CHUIIMHBI
Pa3znea 1. DiieMeHTHI BbICHIEH ajaredpbl.

Tema 1. MaTtpuusbl. JlelicTBust HA1 MATPULIAMHU.

Matpuusl. Buasl Matpun. JleiicTBust Hax MaTpULlaMH. DjeMEHTapHble IpeoOpa3oBaHUs
Haja Matpuriamu. O6partHas marpuna. Panr matpuisl.

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. MHcciaenoBanwe cHCTeMbl JHMHEHHBIX 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. ['eomeTpruyeckas HHTEpIIpeTalus KOMIIEKCHBIX yncel. Moayib u
apryMEHT KOMIUIEKCHOTO uucia. JIeMCTBus HaJ KOMIUIEKCHBIMM YHCIAMU B alreOpanyeckou,
TPUTOHOMETPHUECKON M MoKa3zarenbHOU (opme. Dopmyna Myaspa. W3Bneuenue kopHs N-id
CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Pa3znen 2. BekTropnas anareopa.

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

OcHOBHBIE TOHATUS CBOOOAHOro BekTopa. IIpoexnum BekTOpa Ha ocu. JIuHelHble
orepanuy HaJ BEKTOpaMH B KOOpAMHAaTHOM Qopme. ba3zuc B TpexMepHOM NPOCTPaHCTBE.
Pa3noxenue Bekropa mo opraM. Hampasmisromue kocuHycel. JlIMHAa BeKTOpa. YCIIOBUE
KOJUIMHEAPHOCTH JABYX 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 IPOCKLIMM BEKTOpa Ha HAIpPaBJICHUE IPYroro BEKTOpa, 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 IIIOIIAIN NTapajlienorpamMmma,

CMelmiaHHOE NPOM3BEACHHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbIuMciIeHHME CMELIAaHHOTO
MIPOU3BENIEHUSI BEKTOPOB B KOOpAMHATHOM ¢opme. ['eoMeTrprueckuili CMBICI CMEIIaHHOTO
npousBeneHus. [IpuioxkeHns cMemaHHOTO MPOM3BENCHUS: BBIUMCICHHE 00beMa MUPAMUJIBL,
o0beMa napaienenurne/a, ycaoBue KOMITIAaHAPHOCTH TPEX BEKTOPOB.

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

JluneitHoe N-MepHOE BEKTOPHOE NPOCTpaHCTBO. PasMmepHOcTh M 0a3uc BEKTOPHOTO
IIpoCTpaHCcTBA. JIMHEWHbIE omepauuu Haj N-MEPHBIMU BEKTOpamu. JIMHEWHass 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB.
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Paznen 3. AHaauTHYecKasi reOMeTPUS HA MJIOCKOCTH

Tema 9. OcHOBHBIC 32Ja4H AHATUTHYECKOH reOMeTPHUH HA IJIOCKOCTH.

[exaproBa cucremMa KOOpAuMHAT Ha miIockocTu. [lomspHas cuctema koopauHat. OCHOBHBIE
33141 aHAIMTUYECKOM F€OMETPUHU HA INIOCKOCTHU: PACCTOSIHUE MEXAY IBYMs TOYKAMM, JI€JICHUE
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 YpaBHEHHUsS MPSMOM Ha IJIOCKOCTU: oOIiee
ypaBHEHHE MPSIMOH, HCCe0oBaHuEe OOIIETO ypaBHEHUS MPSMOM; ypaBHEHHE MPSMON C YIJIOBBIM
K03(h(HUIIEHTOM; ypaBHEHHE TMpPSIMOW, MPOXOIAIICH uYepe3 J[Be IaHHBIE TOYKH; YpaBHEHHE
MPSIMOM, MPOXOASIIEH Yepe3 JAHHYIO TOUKY MapajuielbHO HAPAaBISIOIIEMY BEKTOPY; YPaBHEHUE
OpsIMOW, TPOXOASIIEH 4Yepe3 JaHHYI0 TOUYKY NEPIEHIUKYJISIPHO HOPMAIBHOMY BEKTODY;
YPaBHEHHE IPSIMOW, IIPOXOIALICH 4Yepe3 JAaHHYI0 TOYKY B JAaHHOM HAIIPaBJICHUU; ypaBHEHHUE
Iy4YKa OPSMBIX, IPOXOASAIINX YEPe3 JaHHYI0 TOUKY; HOPMAJIbHOE YpaBHEHUE MPSIMON; ypaBHEHUE
OHCCEKTPUC YTIIOB MEXKAY ABYMS MPSMBIMHU.

B3aumHOe  pacnosiokeHHEe ~— IBYX — HpsAMBIX.  YCJIOBUA  IAPAJUIEIBHOCTH U
MEPIEeHIUKYISIPHOCTH JABYX MNPSMBIX, TAHT€HC yIJla MEXAYy ABYyMs HpsMbIMU. PaccrosiHue u
OTKJIOHEHHE OT TOYKHU JI0 IPSMOM.

Tema 11. /IuHuHU BTOPOro nopsijaKa.

OxpysxHocTb. Dmurc. ['unepbona. [Tapabona.

Paznen 4. AnaanuTudeckasi reoMeTpusi B IPOCTPAHCTBE

Tema 12. I110CKOCTH B IPOCTPAHCTBE.

Pasznuynble BUIIBI ypaBHEHUS IJIOCKOCTH B IpocTpaHcTBe. OOlee ypaBHEHHE IIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH 4epe3 NAHHYI0 TOYKY, NEPIEHIUKYJSIPHO HOPMAJIbHOMY
BEKTOpY. YpaBHEHHE IIOCKOCTHU, IPOXOISIIEH Yepe3 TPU JaHHbIE TOUKHU. Y paBHEHHUE MIIOCKOCTU
B OTpe3Kax Ha ocsix. HopmasibHOEe ypaBHeHHE IIIOCKOCTH. OTKIOHEHHE U PACCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH. B3anmHOe pacnosjokeHue ABYX IUIOCKOCTEH. YCIOBHUSl IMApauIeNbHOCTH U
NEePHEHAUKYISIPHOCTH ABYX IIJIOCKOCTEN. YTOJI MEXKIY BYMs INIOCKOCTSIMU.

Tema 13. Ilpamas B npocTpaHcTBe.

Paznuunble BUABI ypaBHEHUs NpsAMOM B ITpocTpaHcTBe. KaHOHMYECKHE ypaBHEHUS MPSIMOM.
VYpaBHeHue NpsAMOH, Mpoxojasduiel depe3 JBe AaHHble TO4kH. OOIME ypaBHEHUS NPSMOIL.
[Tapamerpuyeckre ypaBHEHHs MNOpAMOW. B3anMHOE pacnoyioKeHUEe ABYX MPAMBIX. Y CIOBHS
MapajuIeIbHOCTU U NEPIIEHIUKYISIPHOCTU ABYX MPAMBIX. YTOI MEXKAY ABYMS MPSIMBIMHU.

Tema 14. B3anMHoe pacnoJjioxkeHne NPSIMoii ¥ MJIOCKOCTH B IPOCTPAHCTBe.

VYcenoBus NMapauieIbHOCTH U NEPHEHAUKYJISAPHOCTH MPSAMOM U IUIOCKOCTH. YTOJI MEXKIY
IIPSIMOM M INIOCKOCTBIO. ToYKa mpecedeHus IpsIMOU U IIIOCKOCTH.

Paznen 5. BBegenne B MaTeMaTH4eCKNHA aHAJIU3

Tema 15. MHoxkecTBa M (PyHKIHUH.

OcHOBHBIE TIOHSATHUSI TEOPUM MHOMKECTB. UMCII0BbIE MHOXKeCTBA. MoO/yb JIEHCTBUTENBHOTO YMCIIA.
OkpectHocth Touku. [lomsitne Gynkmuu. CrocoObl 3amanus (yHkiuii. OCHOBHBIE CBOWMCTBa
¢ynkuuii. OCHOBHBIE 3JeMeHTapHble (GYHKIMH M uX rpaduxu. Kmaccupukamms ¢yHKIMM.
Cnoxuble pynkunuu. O6patasie pyHkuuu. Hessasle pynkiuu. [Tapamerpudeckue QyHKIMH.

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.

CpaBHeHHE OECKOHEYHO MajbIX BeMUYMH. Tabnuia SKBUBAJIEHTHOCTEH OECKOHEYHO
MaJbIX QyHKIHH.
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OcHOBHBIE T€OpEMBI 0 Tipenenax. [lepBblii U BTOpo 3aMeyaTeIbHbIE PEIETbI.

o0

PackpbITre HeonpeaeaeHHOCTEH BiIa {%} , {f} , [0—0], [OO—OO], [O-oo], [1‘”], [;}
o0

Tema 17. HenpepbIBHOCTH (PyHKIMH.

HenpepsiBHocTh dyHkuuu. [loHsTHE HenpepbIBHOCTH QyHKIUU. TOUKN pa3pbiBa QyHKIUH
U uXx Kiaccuukanus. BeprukanpHpie acumnToTel. OCHOBHBIE TEOPEMBI O HETPEPBHIBHBIX
¢ynkuusax. CBOICTBa HEMPEPHIBHBIX ()YHKITHIA.

Paznen 6. _AuddepenunanbHoe ucHUCIeHNe PYHKIIUM OHOM NepeMeHHOM.

Tema 18. IlpousBoanas pynkuuu. Indppepenuuposanue pyHkuuii.

3amayy, NOPUBOIALIME K IOHATUIO NPOU3BONHOW. OnpeneneHue, TeOMETPUYECKUN U
Gu3MYECKU CMBICT MPOU3BOMHOW. YpaBHEHHE KacaTeIbHOH © HOpMald K KpPUBOM.
OKOHOMUYECKUH CMBICI HpOou3BOAHOW. CBA3b HENPEpHIBHOCTH M AU PepeHIHpyeMOCTH
byHKIMN.

[Tpoun3BoHas ciaoxkHOM W oOpaTHO# GyHKIMH. Jlorapudmudeckoe nuddepeHmpoBaHue.
[TponsBonHas HessBHOM (QyHKIMH. [IpOM3BOIHBIC BHICIINX MTOPSIKOB.

Tema 19. Teopembl 0 nudpdgepeHunpyeMbIx GyHKIHAX.

Teopems! Pois, Jlarpanxa, Komm.

Tema 20. Inddepenunan pynkuuu. [Ipasuno Jonurass.

[Tonsitue u croiictBa auddepennnana. [Ipumenenne nuddepenuana B mpuOIHKEHHBIX
BbIUUCIEHISIX. JuddepeHuans BEICIINX TOPSIIKOB.

Teopems! Jlonuransa. PackpbeiTe HeEONpenen€éHHOCTEN pa3iMYHBIX BHUJIOB C IOMOILBIO
npasuia Jlonurans.

Tema 21. UccnenoBanne pyHKIUN ¢ IOMOIIbIO IPOU3BOJIHOM.

Bo3spacranue u yosiBanue ¢pyHkuuu. Heo6xoaumble 1 1OCTaTOYHbIE YCIOBUS BO3PACTAHUS
u yobBanus nuddepenupyemoin ¢GyHkuu. OkcrpemyMbl (yHkuud. Heobxonumeie u
JIOCTaTOYHBIE YCJIOBUSl CYLIECTBOBAaHUS SKcTpemyMa. HamOomplnee M HauMeHblee 3HAUYEHUS
(GyHKLIMHU Ha OTpE3Ke.

BoimykiocTe 1 BOrHyTOCTh Tpaduka (yHKUMH. JlocTaTouHble YCIOBHS BBINYKJIOCTH U
Boruytoctu ¢pynkuuit. Toukn neperuba.

AcumnTotsl rpapuka ¢GpyHKuu. HakiioHHBIE aCUMITOTHI U MX HAXO0XICHHUE.

OO1m1ast cxema MOJIHOT0 MCCIe0BaHus GYHKIMN U MOCTPOSHUS UX IPpauKoB.

Paszpen 7. Indpepenuuaibaoe ueunciaeHue GyHKUUU ABYX MepeMeHHbIX.

Tema 22. @yHKoMM ABYX nepeMeHHbIX. YacTHble NMpPOM3BOAHBIC (YHKIHMH IBYX
nepemMeHHbIX. [loanbiid nuddepennual.

OcHOBHBIE MOHATUS (YHKIMU JBYX NepeMeHHBIX. [Ipenen u HenmpepbIBHOCTh (YHKIMU
JIBYX NEPEMEHHBIX.

YacTHble MPOU3BOJAHBIE 1-TO Mopsaka W MX reoMeTpuueckuil cMmeicia. 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 (pyHKnuu AByX nepeMeHHbIX. Heo0xoammblie M J0CTaTOYHBIE
YCJ10BHS CYIIeCTBOBAHMS IKCTPeMyMa.

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

[Tpon3BoHas 1O 3aJaHHOMY HalpaBJIeHUIO. [ pasneHT.

Paspnen 8. UHTerpanbHoe ucuncjieHue GyHKIMH OHOM NepeMEHHO.

Tema 24. HeonpeaesieHHbIii nHTErpaja. OCHOBHBIC MeTOAbI HHTEIPHPOBAHUS.

[TepBooOpasnast ¢ynkus. OmpenerneHHe W CBOWCTBA HEOMPEIEIEHHOTO HWHTETpaa.
['eomeTpuueckoe MpeACTaBICHUE HEONPEAEICHHOro HuHTerpaiga. Tabmuua HHTErpajoB OT
OCHOBHBIX 2JIEMEHTapHbIX (PYHKINH.
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OCHOBHBIE METO/IbI UHTETPUPOBAHUS: METOJI HEMOCPEACTBEHHOTO NHTETPUPOBAHMS, METOT
3aMeHBl MepeMEeHHOH (To/ABENCHHE MMOJ 3HAaK AudQepeHnrana) 1 MeToJ UHTETPUPOBAHUS TIO
YaCTM.

Tema 25. UnTerpupoBanne paliioHAJIbHBIX aJredpandecKux GpyHKuuii.

Panmonaneueie qpo6u. MuTerpupoBanne NpocTeHinX paioHaibHbIX Ipo0eii.

WHTerpupoBanie MNPaBWIBHBIX W HEMPAaBWIBHBIX pPalMOHANBHBIX Jpobeil. Merton
HeoIpeAeNeHHBIX KO3 PHUIIMEHTOB, METO ] YaCTHBIX 3HAUECHUH.

WuTterpupoBanue GpyHKIMA, coaepKamx KBaJpaTHBINA TPEXUIICH.

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

HuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUUECKUX (PYHKITHIA.

WHTerpupoBanie HEKOTOPBIX  HMPPAUMOHAIBHBIX  (YHKIHMHA. TpuUroHOMETpuYecKue
MO/ICTAHOBKH.

[TonsiTue o “HeOepyIMXCs” MHTETpaiax.

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

[lonsiThe ¥  TEOMETPUYECKHMH  CMBICT  ompenenéHHoro  uHrerpasia.  CBoicTBa
ONpeeEHHOTO UHTErpasa.

OnpenenéHHbll uHTErpasl Kak (QyHKOUS BepxHero npezaena. Popmyna HproToHa-
JleiiOHMIIA.

3aMeHa nepeMeHHON U (opMyJia HHTEIPUPOBAHUS 10 YaCTSAM B ONPEACIEHHOM UHTETpaJle.
HuTerpupoBaHue YeTHBIX U HEUETHBIX (PYHKIIMI B CHMMETPUYHBIX Mpe/eiax.

Tema 28. IIpuiio:keHus onpeaeieHHOr0 HHTErpaJia.

[TpunokeHus onpenen€éHHOr0 MHTErpaia: BBIYMCICHUE TUIOMIAIeH TIOCKUX (DUryp, AITUH
Oyr IUIOCKHUX KpHBBIX, OOBEMOB TeJl W IUIOIIAJed MOBEpXHOCTEH BpauieHus. duznueckue
MPUIIOKEHUS OTPEAEeIEHHOTO UHTErpaia: BIYUCICHUE Iy TH, paOOTHI.

[TpubnmkEHHOE BBIYMCICHUE OMPEACIEHHBIX WHTETPAIoOB: (opMylia MpsIMOYTOJbHHKOB,
dbopmyna Tpamnenuit, popmyna mapadoia (CumicoHa).

Tema 29. HecoOcTBeHHbIE MHTErPAJIbI.

[TonsiTHEe HecOOCTBEHHBIX HHTerpanoB. HecoOCTBEHHblE HHTErpajibl C OECKOHEUYHBIMU
npenenaMu HHTerpupoBaHus. HecoOCTBEHHBbIE HWHTErpajibl OT HEOIPAaHMYEHHBIX (DYHKIHH.
[Tpu3Hak cXO0AMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Pa3znen 9. luddepenunanbHbie ypaBHEHUS.

Tema 30. OcHoBHBIE MOHATHSA AuppepeHuaIbLHbIX YPaBHEHHH.
JMuddepenunanbable ypaBHeHHs IEPBOT0 NOPS/IKA C pa3Ae/ s IOIUMUCS NepeMeHHbIMU.

OO6ume mnousATHS o AupdepeHIuaNIbHBIX ypaBHeHMsX. OOliee pelieHue, HayalbHbIE
YCIJIOBHS, YaCTHOE pelieHue quddepeHnuanibHoro ypasuenus. 3aaada Komu.

Juddepenumanbaple ypaBHEHHsS IEpBOrO MOpsAKa. YpPaBHEHHUS C Pa3IeSIOIIUMUCS
MEePEMEHHBIMH.

Tema 31. OpHopoanbie W JHHelHbIe AN PepeHIHAIbLHBIC yPaBHEHUSI INEPBOIO
nopsiika. Ypapuenue bepnysim.

Opnoponuble  auddepeHuunansupie  ypaBHeHus. Jluneiinble — auddepeHunanbHble
ypaBHeHus. YpaBHeHue f. bepHym.

Tema 32. JInd¢epenunajbHbie ypaBHEHHsl BbICIIMX Hopsiakos. JIY BToporo
NOPS/IKA, 0Ny CKAKIIME OHMKEeHUS TIOPSAKA.

OcHOBHBIE NOHATHUS, O0IIee pelIeHre, YacTHOe pelieHue auddepeHnnanbHbIX ypaBHEHUN
BbIcIIUX nopsakoB. 3agada Komm. /{uddepennuansubie ypaBHEHUs, JOMYCKAIONIME TOHMKEHUE
NOpsAJKA.

Tema 33. /IuHeiiHbIe 0AHOPOAHBIE AU PepeHInATIbHbIC YPABHEHHS BTOPOr0 MOpPsiAKA
¢ MOCTOSTHHBIMH KO3(PHUIHEHTAMH.

Jluneituble onHOpoaHble nud@epeHnManbHbe ypaBHEHUs BToporo mopsaka (JIOAY).
Crpyxkrypa obmiero pemenust JIOY Broporo nmopsiaxa.
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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. JIluHeiiHble HeoqHOpPOAHBbIe aM(pdepeHHHATbLHbIE YPABHEHHS BTOPOIo
NMOPSAKA C NOCTOSIHHBIMU KO3()(PUIIHEHTAMMU.

Jluneiinsie HeonHopoaHbIe Tuddepennuanbabie ypasaenus (JIHAY). Ctpykrypa obmiero
pemenust JIHAY. Meton Bapuanuu nmpou3BOJIbHBIX MOcTosAHHBIX. JIHY BTOporo mopsiaka c
MOCTOSIHHBIMU K03((puiimeHTaMu 1 MpaBoi 4acThO CIIEIHUATFHOTO BU/IA.

Pa3nea 10. Teopusi BeposiTHOCTEl

Tema 35. OcHoOBHBIE IOHATHS TeopuH BeposiTHOcTel. Ciryyalinbie cOObITHSA.

IIpoctpaHcTBO 35eMeHTapHbIX CcoObITHH. Kitaccuueckoe ompeneneHue BEpOSTHOCTH.
OcHoBHBIE  (HOpMYNIBI  KOMOMHATOPHKH (COUETaHMs, pa3MEIICHHs, IEePEeCTAaHOBKU 0e3
IOBTOPEHUM M C MoBTOpeHusMH). OTHOCHTENbHAs 4YacTOTa M CTAaTUCTHUYECKas BEPOSITHOCTb.
['eomeTprueckasi BEpOSTHOCTb.

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

Teopema cioxeHHss BEpOSITHOCTEH JUIsi HECOBMECTHBIX coObITHH. Teopema ciioxeHus
BEPOATHOCTEH i1 COBMECTHBIX COOBITUH. TeopemMa yMHOXKEHHUS BEpOSTHOCTEH JJIs
HE3aBUCHUMBIX COObITHH. TeopemMa YMHOXEHMS BEpPOSITHOCTEH [UIs 3aBUCHMBIX COOBITHH.
BeposiTHOCTB NOSIBIIEHUS XOTSI OBl OJJTHOTO U3 COOBITHH.

[Tonnas BepostHOCTh. PopMyna nosHON BeposiTHOcTU. Popmyrsl baiieca.

Tema 37. IloBTOpHBIE HE3ABUCUMbIE HCTILITAHUS.

®opmyna bepuynnu. HauBeposiTHeliee 4uciio TOSIBIEHUS COObITUS. JlokanpHas wu
uHTerpasibHas Teopembl Jlammaca. ®opmyna Ilyaccona. BeposTHOCTH — OTKJIOHEHUS
OTHOCHUTEJILHON YaCTOTHI OT OCTOSTHHOW BEPOSTHOCTH B HE3aBUCUMBIX HUCIIBITAHUSX.

Tema 38. [Iuckpernas ciayqaiiHasi BeJIH4UHA.

[lonsiTe nUCKpEeTHOW Cily4alHOM BEIMYMHBI. 3aKOH pacHpeleleHUs JUCKPETHOU
ciay4yaHOM BelW4YuHBL. @DYHKUUA pPACHpPENETICHUs IUCKPETHOM CIly4alHOW BEIMYMHBIL.
OCHOBHBIE YHCJIOBBIE XapPaKTEPUCTUKH JUCKPETHOW CIIy4alHON BEJIMYUHBI: MaTEeMaTHYeCKOe
OXKMJAaHWE, JUCIEpPCUs, CpENHEEe KBAaApaTHYECKOe OTKIOHEeHHEe. (OCHOBHBIE  3aKOHBI
pacnpenenenns AUCKPETHOM CilydallHON BeNWYMHBI: OWHOMHAJIbHBIM 3aKOH pacHpeleneHus,
3aKOH pacrpeneneHus Ilyaccona, F€OMETPUYECKU 3aKOH pacipeneneHus,
TUIIEPTeOMETPUYECKUI 3aKOH paclpeaesieHus. TeopeTuueCKue MOMEHTBI.

Tema 39. HenpepbiBHas ciyyaiiHasi BeJTHYNHA.

[TonsiTre HenpepbIBHOW cily4aliHOW BelMYMHBI. DYHKIUSA pacnpeneseHus BEpOSTHOCTH,
IUIOTHOCTh PACIPENEICHUS] BEPOSTHOCTU HENPEPhIBHOW ciy4yailHONW BenuuuHbl. OCHOBHBIE
YUCJIOBBIE XapaKTEPUCTUKHU HEIPEPHIBHON CIy4allHON BEJIIMYMHBI: MAaTEMATHYECKOE OXKUJAHUE,
JMCIIEPCHs, CpeIHee KBaJpaTu4eckoe OTKIOHeHHe. (OCHOBHBIE 3aKOHBI paclpe/eleHus
HEIPEPBIBHON CIIy4YalHON BEIMYMHBI: PABHOMEPHBIM 3aKOH paCIpPENCIICHUs, MOKA3aTEeIbHBIN,
HOPMAJIbHBIN.

Pa3zgen 11. OcHOBBI MATEMATHYECKOI CTATUCTUKH

Tema 40. OcHOBHBIC NOHATHSI MATEMATHYECKOIl CTATHCTHKH.

I'enepanbHas coBOKymHOCTh U BbIOOpka. CyTb BbIOOpPOYHOrO MeToAa. Bumsl
BBIOOPOYHBIX  pacHpedeNieHuid, WX CBA3b Jpyr c japyroM. [lomuron. I'mctorpamma.
Omnupudeckast QyHKIHSL.

ToueuHble OLEHKM MAapaMETPOB TEOPETHUUECKUX pAclpeAcieHuii M HUX CBOMCTBA.
WnuTepBanbHble olleHKU. VIHTepBanbHOE OLIEHWBaHUE TapaMeTPOB HOPMAIBHOTO paclpeieeHusI.

Tema 41. IIpoBepka cTaTHCTHYECKHX THIIOTES.

[TonsTHe O cTaTHCTUYECKOW TpoBepke Tumote3. OmuOKH MEepBOTO M BTOPOTO POjA.
[TpoBepka runoTe3 o 3aKOHAX U MapameTpax pacripeesIeHusl.
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4.3. IlepeyeHb TeM JIeKIM

n/a

Tema nexkuun

O0neM, u

dbopma oOyueHust

OYHas

OYHO-
3a049Has

3a04Hasi

Pa3zgea 1. DiieMmeHTHI BbICHIEH aJIre0pbl

4

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

CucreMbl JIMHEHHBIX aJredpandecKuX ypaBHeHH.
OcHosusble oudatusa CJIAY. Pemenne CJIAY meromamu
Kpamepa, oOparHoit marpuiisl, ['aycca.

KomMmniekcHble yncia.

Iloustue KOMIIJIEKCHOTO Yucla. Anrebpanueckas,
TPUTOHOMETPHUYECKAS u MOKa3aTeIbHas dhopma
KOMIUIEKCHOTO 4uciia. ['eoMeTpuueckass HWHTEpIpeTalus,
MOJYJIb M apryMEHT KOMIUJIEKCHOro uucia. JlefcTBus Haj
KOMILUIEKCHBIMU YHCIIaMU B anreOpanyecKonu,
TPUTOHOMETPUYECKOHN M MOKa3aTeJIbHON (hopMme.

Pasnen 2. BekropHas ajareopa.

BekTopbl. CkajsipHoe, BEKTOpPHOe H CMeEIIAHHOE
Npou3BeleHue BEKTOPOB.

OcHOBHBIE TIOHATHS BEKTOPOB. JIMHENHBIE onepanuu Hajk
BEKTOpaMHU. ba3uc B TpeXMEPHOM ITPOCTPAHCTBE.
Pasnoxxenne Bektopa mo opraMm. Hanpasnsromme
KocuHychl. JlnmuHa BekTopa. CkalsipHOe NpPOU3BEICHUE
JBYX BEKTOPOB U €ro CBOMCTBA. BrIuncieHne cKaasipHOro
MpOU3BEACHNA B KoopAuHaTHOM ¢opme. IlpunoxeHus
CKAIIIPHOTO IIPOU3BEACHUS.

BekropHoe nmpousBeieHNE ABYX BEKTOPOB U €ro CBOWCTBA.
Brruncnenue BEKTOPHOTO MPOU3BEACHUS B KOOPAUHATHON
dbopwme. I'eomerpuyecknii CMBICIT BEKTOPHOTO
npousBeneHus. [IpunoxeHns BEKTOPHOIO IPOU3BEICHHUS.
CMmenianHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA.
Brruucnenue B koopanHaTHOH dopme. I'eomerpruyeckuii
CMBICII CMEIIaHHOT O ITpon3BeeHus. [Ipunoxenns
CMEULIaHHOT'O MPOU3BEACHUS.

Pa3znen 3. AHasiuTHYeCKasi TeOMETPHs HA IIOCKOCTH.

OcHOBHBIE 32/124H AHAJIMTHYECKOH reoOMeTpPUH Ha
mjaockoctu. [IpsiMasi Ha NJIOCKOCTH.

CucteMbl KOOpAMHAT Ha IJIOCKOCTH. OCHOBHBIE 3ajJjauul
AHATTUTHYECKOW TEOMETPHH Ha IIOCKOCTH — PACCTOSTHUE
MEXIy JABYMS TOUYKAMH, JEJIEHHEe OTpe3ka B JaHHOM
OTHOIICHHWH, ILTOIMAAb TPEYTrOJIbHUKA.

IIpsimasi TMHHUA HA VIOCKOCTH.

OO6miee ypaBHEHHE TPSMOW. YpaBHEHHE TIPSIMON ¢
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YTJIOBBIM K03 unreHTom. VYpaBHEHHE ~ TIPSIMOA,
MIPOXOJISIILIEH Yepe3 JIBE JAHHBIE TOUYKUA. Y paBHEHUE MPSIMOM,
MpOXOJsAUIe  uepe3  JaHHYyHd TOYKYy B  JIaHHOM
HaMnpaBJICHUU. YpaBHEHUE MPSIMOHM, MPOXOASAIIEH uepes
JAHHYIO TOYKY IapajuleJIbHO HAIpPABIISAIOIIEMY BEKTODY.
YpaBHeHUE TPSAMOM, MPOXOMASIICH 4Yepe3 AaHHYI0 TOUKY
MEepPHEHUKYISIPHO HOpMalibHOMY BekTOpy. HopmanbHoe
ypaBHEHUE MNpsAMOM. PaccTrosHue OT TOYKH 1O MNPSIMOM.
B3aumHOoe pacnosoxeHue ABYX IMpsIMBIX — YCIOBHUE
MapajuleIbHOCTH, TEPHEHAUKYIIPHOCTH, TAaHIMEHC yria
MEXYy JIByMs MPSIMBIMHU.

JIMHMHU BTOPOTro MOpPsiAKA.
OxpyxHOocTb. Jmmunc. ['nnep6ona. [Tapabomna.

Pa3znen 4. AHasimTH4YeCKasi reOMeTPHUsi B IPOCTPAHCTBE.

N

IInockocTh M NpsiMasi B IPOCTPaHCTBe.

ILnockocTh B IPOCTPAHCTBE.

OO6miee ypaBHEHHE IUIOCKOCTH. YPaBHEHUE IJIOCKOCTH,
IIPOXOJAUIEH Yepe3 NaHHYI0 TOYKY, NEPIEHIUKYISPHO
HOPMQJIBHOMY  BEKTOpPY.  YpPaBHEHHE  IIJIOCKOCTH,
IIPOXOJALIEH Yepe3 TPU TOUKHU. Y paBHEHHUE INIOCKOCTH B
oTpe3Kax Ha ocsix. HopmalibHOE ypaBHEHME IIIIOCKOCTH.
PaccrossHne oOT TOYKM [0 IUIOCKOCTH. B3aumHoe
PacCIIOJIOKEHUE ABYX IIJIOCKOCTEM.

IIpsimasi B mpocTpaHcTBe.

Kanonnueckue ypaBHeHHs NPSIMON. Y paBHEHHE MIPSMON,
poxoAsiIel yepes ABe AaHHble TOUKU. O0Ine ypaBHEHUsS
npsaMoi. Ilapamerpruueckue ypaBHeHus psAMOM. B3aumuoe
PacroJIOKEHUE IBYX MPSMBIX.

B3aumHoe pacnoJioikeHHe NPSAIMOM M IJIOCKOCTH B
NPOCTPAHCTBE.

Pasznen 5. BBegenune B MaTeMaTHYeCKNHA aHAJIU3.

Ipenen 4umcaoBoii  mocienosarejbHocTH. Ilpemen
(pynxuun. Teopembl o npeaenax.

Hucnosas nocienoBaresnbHOCTh. [Ipenen uncnosoit
MocaeaoBaTesbHOCTH. [[pu3Hak cymecTBoBaHUs Mpeaeia
nocnegoBarenbHocT. [Ipeaen ¢pyHKIMU B TOUKE U HA
6eckoHeyHocTu. OnHOCTOpOHHUKE peebl. OCHOBHBIE
TEOPEMBI O Mpejenax.

Paznen 6. JuddepenunanbHoe ucuucjieHue GyHKIuU
O/JIHO# IepeMeHHOM.

Ipoussoanas ¢pyukuuu. {updepenumposanue GyHkumii.
I'eomeTpryeckuii 1 IKOHOMHYECKUH CMBICJI IPOU3BOIHOIA.
3agauu, TPUBOJAIINAE K TOHATHIO TPOU3BOIHOM.
OrnpezeneHne U TeOMETPUUECKUIM CMBICT TPOU3BOIHOM.
YpaBHEHHE KacaTeIbHOW U HOPMAJIA K KPUBOM.
DKOHOMMYECKHUI CMBICI TPOU3BOAHOM. CBS3b
HenpepbrIBHOCTHU U 1uddepeHipyeMocTu GyHKIUH.
Brrunciienust npou3BoaHOM no onpenenenuto. [Ipasuna
muddepennmpoBanus. [[pon3BoIHEIE OCHOBHBIX
ANEMEHTAPHBIX (PYHKIINH.

JuddepenurpoBanue ca0xkHOM, 00paTHOM U HEIBHO
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3anaHHoi Gpynkimii. Jlorapudmuyeckoe
muddepennmpoBanue. [Ipon3BoIHBIC BRICITUX TOPSIKOB.

9 HccaenoBanue pyHKUMH ¢ IOMOIIbLIO TPOU3BOIHOM 2 - -
Bospacranue u yosiBanue ¢pynkuun. Heooxoaumeie u
JOCTaTOYHBIC YCIOBUS BO3PACTAHUS U YOBIBAHHS
muddepeHnmupyeMoit GyHKIUHA. DKCTPEMYMbI (DYHKITHH.
Haubonbiee n HanmeHblee 3Ha4YeHUS (YHKIIMN HA
orpeske. [IpumeneHre mpou3BOAHON B peLIEHUH 3a]1a4
SKOHOMHUKH.
Beimyknocte W BOTHYTOCTh — rpaduka  (yHKIHH.
JlocratouHbple  yCIOBUS ~ BBIIYKJIOCTM M BOTHYTOCTH
¢ynkumid. Toukm mepernba. OOmas cxema THOJIHOTO
UCCIeI0BaHMs (PYHKIMH
Bcero 3a | cemectp 18 10 -
Il cemecTp
Pasznen 8. UnTerpanbHoe ucuucienne GyHKUHH OJHOM 10 6 -
nepeMeHHOM.
1-2 IlepBooOpa3Has u HeomnpeaeJeHHbIN MHTErPaJl. 4 2 -
OcHoOBHbBIE MeTOAbI HHTETPUPOBAHNS (PYHKIIUM.
[lepBooOpaznass ¢ynkmun. OrmpeneneHue W CBOWCTBA
HEOMpeJeNeHHOr0  HMHTerpaja. labimuua  MHTEerpalioB
OCHOBHBIX JJIEMEHTAPHBIX (YHKIIHH.
OcHoOBHbIE METO/bI WHTETPUPOBAHUS: METOJ
HENOCPEACTBEHHOIO  MHTErPUPOBAaHUSA, METOJl  3aMEHbI
MIEPEMEHHON ¥ METOJI MHTEIPUPOBAHUS 110 YACTSIM.
3 HNuTerpupoBanue Apo0HO-PalMOHANBHBIX QYyHKIU. 2 - -
OcHOBHbIE TOHSATUS JIPOOHO-PAIMOHANBHBIX  (YHKIUH.
[Ipocreitmme apobu I[-IV Tumnos. PaznoxkeHune npaBuiIbHON
palnMoHaIbHONM JIpobM Ha cyMMy MpocTedimux apobeil c
MOMOIIBI0 METOJIa HEOMPEIETICHHBIX KOI(P(PUIIUEHTOB U
MEeTO/a YacCTHBIX 3HaYeHUM. MIHTerpupoBaHue MpPOCTEUIINX
npoOeit. UuTerpupoBanue parmoHAIBHBIX APOOECH.
4 Onpene/sieHHbI MHTErPAJI M €r0 CBOMCTBA. Borunciienue 2 2 -
OIIpe/IeJICHHOT0 MHTerpaJia.
[lonsAiTHE W TIEOMETPUYECKH CMBICH  ONPEIEIEHHOTO
uHTerpana.  CBolicTBa  ONPENENIEHHOTO  HMHTErpaia.
OnpenenéHHbIl UHTErpal Kak (PYHKIMS BEpXHEro Mpejena.
®opmyna Herorona-JleitOnuma. 3ameHa mepeMeHHON U
(dbopMysia MHTETPUPOBAHUS IO YACTIM B ONPEICIEHHOM
UHTETpae.
5 IIpuiosxkenns onpeneieHHOro HHTerpaJa. 2 2 -
Boeruncnenue muomaaei MIOCKUX GUTYp, AJIUHBL JTYTH
IJIOCKON KPUBOM, 00BEMOB TeJia BpalleHHsI.
[IpumeHeHne onpeneNeHHOro UHTerpaisa B SKOHOMUYECKUX
3a/1ayax.
Paznen 9. Inddepennuanbubie ypaBHEeHUS. 4 -
6-7 4 _

JAudpdepennuaibubie ypaBHEHHs, OCHOBHbIE ITOHATHS.
OaHopoaHbie U JuHelHbIe U depeHInaIbHbIC
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YPABHEHHS NePBOro NMOPsAKAa.

Huddepennuanbaple  ypaBHEHHs 1-ro  mopszaka ¢
paszensoumMics nepeMeHHbIME. OOmme MOHATHS O
mudpdepeHnmanbHpIXx  ypaBHeHHsXx. OOmee pemieHwue,
HavaJbHbIC yCIIOBHS, 4acTHOE pemeHue
mupdepeHmanpbHoro  ypaBHeHus.  3agada  Komm.
Juddepennuanpupie  ypaBHEHHUS IEPBOTO  HOPSIKA.
VYpaBHEHUS ¢ pa3eNsIOMIMMUICS IEPEMEHHBIMU.

Onnaopoaubie AuddepeHnnanbHbie ypaBHeHus. JInHeHHbIe
muddepeHnmanbaplie ypaBHeHUs. Y paBHeHue S. bepnymum

JAnddepennuanbHubie ypaBHEeHHUS BbICIIUX MOPSIAKOB.
Y BTOpOro nmopsaka, 10nycKamue NOHMKEeHUs
nopsiAKa.

JIuneinbie OJHOPOJHBIE au¢pdepeHHANbHbIE
YPABHEHHUA € NOCTOAHHBIMHU KO3(pPpuumenramu.
JInneiinbie HEOHOPOJAHbIE audpdepeHuHATbHBIE
YPABHEHHA 2-ro NopsiAKa ¢ NMOCTOSHHBIMHU
K03 Ppunuenramu.

JIuneiinbie ogHOpOAHBIE AU(epeHInanbHbIe ypaBHECHHUS
BTOPOTO MOps/IKA C HOCTOSHHBIMU KO3((DUIIUEHTAMH.

Jluneitnble ogHOpOaHBIE AU depeHIInaIbHble ypaBHEHUS
BBICIIINX MTOPSIKOB C TOCTOSTHHBIMH KO3 (DUIIUESHTAMH.
CrpykTtypa obmero pemenus JIHAY. JIHIAY Broporo
MOPSZIKA C TIOCTOSTHHBIMU KO3 PUITUCHTAMHU U TIPABOH
YacThIO CIIELUATIBHOIO BUJIA.

Paznen 10. Teopusi BeposiTHOCTEH.

10

10

OcHoBHbIE MNOHATUSA TEOPpUH BCPOHTHOCTeﬁ.
Kaaccnueckoe H CTATHCTHYCCKOC onpeacjacHue
BEPOATHOCTH

Crnyyvaitabie coObITHA U UX BUIbL. Kitlaccuueckoe
onpenenaeHue BeposITHOCTU. CTaTUCTUYECKOE ONpeieNiEeHre
BEPOSITHOCTH.

11

TeopeMbl CJIOKCHUSI 1 YMHOKCHUS BepOﬂTHOCTeﬁ H UX
CJIeACTBUA.

Teopemsl Ci10KEHHsI BEPOSITHOCTEN /111 COBMECTHBIX U
HECOBMECTHBIX COOBITHH. TeopemMbl yMHOXKEHHS
BEPOSITHOCTEN 151 3aBUCUMBIX U HE3aBHCUMBIX COOBITHH.
TeopeMa 0 BEpOATHOCTH TOSIBJICHUS XOTsI ObI OJTHOTO U3
He3aBUCUMBIX coObITHi. [TonmHast BeposTHOCTE. DOpMYJIBI
baiieca.

12

HOBTOpHI)Ie He3aBUCUMBbIC UCIIBITAHUA.

®opmyna bepnymn. HauBeposiTHelee 4nuciio MOSBICHUS
coOwiTus. JlokanpHash M WHTErpanbHas TeopeMbl Jlammaca.
dopmyna ITyaccona. BepostHoCcTh OTKJIOHEHHSI
OTHOCHUTENILHOM YacTOThl OT MOCTOSSHHOW BEpPOSITHOCTH B
HE3aBUCHUMBIX HCTIHITAHUSIX.

13

JluckperHble ciay4yailiHble BeJMYUHBI U UX YHCIOBbIE
XapaKTepPUCTHKH.
JluckpeTHas ciydaiiHasi BEJIMYMHA. 3aKOH pacHpelesIeHus
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u (QyHKIUS pacrpelesieHus] BEpOSTHOCTEH AMCKPETHOM
CIIy4aifHOM BEJTMYUHBI.
OCHOBHBIE YHCITIOBBIE XapAaKTEPUCTUKH TUCKPETHON
CIIy4aiiHOM BEJIMYMHBI U UX CBOWCTBA.
14 HenpepbiBHas ciiyvaiiHasi BeJIMUMHA. 2 — —
[TonsiTue HenmpephIBHOW CIAy4ailHONM BeNWYMHBL. DYHKIUA
pacnpesiesieHus BEPOSITHOCTH, IUIOTHOCTb paclpeesieHus
BEPOATHOCTH  HENPEPBIBHOM  CIIy4YalHOW  BEJIMYMHBI.
OCHOBHBIE ~ YHUCIIOBBIE  XApaKTEPUCTUKU  HENPEPHIBHOMN
CIIy4yallHOM  BEJIMYMHBL:  MAaTEMAaTHYECKOE  OXHUJAHUE,
oUcrepcusi,  CpelHee  KBaJApaTU4YECKOE  OTKIOHEHHE.
OCHOBHBIE ~ 3aKOHBl  pacOpeleieHUuss  HENpPepbIBHOMN
CIIy4anHOM1 BEJIMYMHBI: PaBHOMEPHBIN 3aKOH
pacnpeneneHus, 0Ka3aTeIbHbI, HOPMAJIbHBIN.
Bcero 3a |l cemecTp 28 14 -
Bcero 3a roa 36 28 -

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMUHAPOB)

/o

O0beMm, 4

Tema mpakTu4yeckoro (CEMUHAPCKOI0) 3aHATHUS

(dhopma oOyueHus

O4YHas

OYHO-
3a04YHas

3a04Hast

Paznein 1. DiieMeHTHI BbICHIEH aJIre0pbl

1 Marpuupbl. JeiictBust Hax marputiamu. OnpeeuTeNi.
Belunicnienue onpenenurenen.

2

2 Pemienne crctem TMHEHHBIX anreOpanvyecKux
YPaBHEHUIA.

Pasnen 2. BekropHas ajareopa

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

Pasnen 3. AnHanuTnyeckasi reoMeTpus Ha
INIOCKOCTH

4 [IpsiMast TMHUS HA ITIOCKOCTH.

5 JIuHMM BTOPOTO MOPSAKA.

Pa3nen 4. AHasuTn4eckas reoMeTpus B
MPOCTPAHCTBE.

6 [110cKOCTh M mpsiMasi B IPOCTPAHCTBE. .

Pasznen 5. BBegenue B MaTeMaTHYeCKUA aHAJIN3.

7 [Ipenen pyHKIMM B TOUKE U HA OECKOHEYHOCTH.
Brruncnenue npenenos, pacKpbITHE
y 0| »
HEOIIPENICIIEHHOCTEU BUI0OB 6 i [00 - 00].
0

[IepBbIit 1 BTOpOM 3aMedaTeIbHbIE MPEIEIBI.
PackpsITHE HEONIPENEIEHHOCTEN BUIA
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o<} 2]

[MpousBomuass ¢Qyskuuu. OCHOBHBIE MpaBUIIA
muddepeHpoBanus. HuddepennupoBanne
hyHKIMA. JubdepeHunpoBanue  CIOXHOM,
HESIBHO 3aJaHHOM W  oOpaTHOW  (yHKIHIl.
Jlorapudmuueckas mnpousBogHas. [Ipon3BojaHbIC
BBICIIIX TTOPSIIKOB.

HpI/IJ'IO}KeHI/IC HpOHSBOI{HOﬁ K HCCICO0OBaHUIO

(byHKIHHA.

UccnenoBanne QyHKIUM HAa MOHOTOHHOCTh H
3KCTPEMYM. UccnenoBanue byHKIUN Ha

BBIITYKJIOCTH, BOTHYTOCTD.

Bcero 3a | cemectp

18

12

Il cemecTp

Pasznen 8. HNuTerpaabHoe HCYHCJIECHHUE
(pyHxuHMM 01HOI IEpeMeHHO.

Heonpenenennelii unterpan. OCHOBHBIE METOJBI
MHTETPUPOBAHUS.

WuTerpupoBanue  panMOHAIBHBIX  (PYHKIHUH.
WNHTterpupoBanue IIPOCTEUIINX pobei.
WuTerpupoBanue
byHKIUH. Meton
KO3 PHUIIMEHTOB.

JIPOOHO-PAIIMOHATBHBIX
HEONpeIeTICHHBIX

OnpeneneHHbIi UHTErpal. Brruncnenue
OTIpe/IeNIEHHOT0 HMHTEerpajga. Meroja MOACTaHOBKU
Y TI0 YaCTSAM B OTNPECICHHOM HUHTETpaJIe.

[TpunoxeHus onpeneneHHoro HHTerpaia:

Pasznen 9. Inpdepennuanbubie ypaBHEHUS.

Juddepennunanbable ypaBHEeHUs 1-To mopsika ¢
pa3aeNAIOIUMHACS IEPEMEHHBIMHU.

Huddepenunanbible ypaBHeHHUsT 1-ro mopsakxa:
OJIHOPOJIHBIE, INHEWHBIE U YPAaBHEHHs bepHyIum.

JluneiiHple HeogHOpOnHBbIE nuddepeHuanbHbIE
ypaBHEHUSA (JIHAY) c MMOCTOSIHHBIMU
kod¢durmeHTamMu u npaBoit 4acTblO
CIELMAIBHOTO BU/A.

Paspnen 10. Teopust BeposiTHOCTEH

OcCHOBHbIE TOHATHS TEOPUM BEPOSITHOCTEI.
Kilaccnueckoe M CcTaTuCTHYECKOEe onpeae/ieHue
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BEPOSITHOCTH
Crny4aitabple coObITHst M uX BuIbl. Kiaccuueckoe
ompenieIeHue  BeposATHOCTH.  CTaTHCTHYECKOE
oTpe/IeIICHUE BEPOSITHOCTH.

9 Teopembl CJI0KEeHUsI " YMHOKeHHsI 2 2 —
BEPOATHOCTEI.
Teopemsl CJIOKEHUS BEPOSATHOCTEH JUIst

COBMECTHBIX U HECOBMECTHBIX COOBITHH. Teopembl
YMHOKEHUSI BEPOSATHOCTEH [UI1 3aBUCUMBIX H
HE3aBUCHUMBIX cOObITHH. Teopema 0 BEpOSITHOCTH
HOSIBJICHUsI XOTS Obl OJHOTO M3 HE3aBUCHMBIX
coObITHil. [ToHast BEPOATHOCTB.

10 JluckpeTHbie ciay4daiiHble BeJIHMYHHBI M HX 2 2 —
YHCJI0BbIE XapaAKTePUCTHKH.

JluckpeTHas  ciydaiiHas  BeIMYMHA.  3aKOH
pacpeneneHuss W (QYHKOUS — pacrpeneIcHHs
BEPOSTHOCTEH JUCKPETHOMN CIyYaifHOM BETMYMHBI.

OcHoBHBIE YHCIIOBEIC XapaKTEPUCTUKU

JUCKPETHOM  CIy4YalHOM  BEIWYMHBI U  HX

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

4.5. IlepeyeHnb TeM J1a60PATOPHBIX padoT.
JIaGopaTopHbie pabOThI HE TPEIYCMOTPEHBI.

4.6. Buabl camMoCTOfITeIbHOW PpadoOTbl CTYIEHTOB M IepedyeHb Yy4eOHO-
METOAHYECKOro odecnedeHust A CaMOCTOSATeIbHON PadoThl 00y4aromuxcs.

4.6.1. TloAroToBKa K ayUTOPHBIM 3aHATUIM

AyITUTOpHBIE 3aHATUS TPOBOAATCA B BHUJAE JIEKUUH (M3JI0KEHHE TEOPETHYECKOro
MaTepuaia), IpaKTUYeCKUX 3aHATHI (IpUMEHEHNE UMEIOIIMXCS 3HAHUM MPU PEIIEHUN TUIIOBBIX
3agad). [IpakTnyeckue 3aHATHS MPOBOJATCS C LIEIbIO 3aKPEIUIEHUS U YIiIyOJeHHs 3HaHWH 1O
n3ydyaeMol Teme. B Xome JIeKnuMi pacKphIBalOTCA OCHOBHBIE BOIPOCHI B paMKax
paccMaTpUBaeMOM TEMBI, JENal0TCs aKIeHThl Ha HanboJjee CI0XKHbIE U WHTEPECHbIE MOT0XKEHUS
M3y4aeMoro Marepuaja, KOTOpble JOJKHBI ObITh HIPHUHSTHI CTYIAEHTAMH BO BHHUMaHUE.
Marepuaibl JIEKIUN SABJIAIOTCSA OCHOBOU JUIS TIOATOTOBKY CTYAEHTA K IPAKTUYECKUM 3aHATHUAM.

[Ipy nOArOTOBKE K ayJUTOPHBIM 3aHATHAM CTYJIEHT JOJIKEH:

— U3YYUTb MaTEPHUAJIbI JICKLIUH;

— popalboTaTh PEKOMEHYEMYIO JTUTEPATYPY;

—  CaMOCTOSITENIbHO  MpopaboTaTh TEOPETHYECKH  Marepuan, BBIHOCHUMBIM  Ha
CaMOCTOSITEIIBHOE U3YUYCHHE.

OCHOBHOH LIENBIO0 NPAKTUYECKUX 3aHATHI SBISAETCS OBJIAJICHUE HABBIKAMHU DPEILEHUS
THTIOBBIX 33/1a4 II0 MaTeMaTHKE, a TaKK€ KOHTPOJb 3a CTENEHBbIO YCBOCHHS IPOUIEHHOIO
MaTepHuaia, XOJOM BBINIOJHEHUSI CTYAEHTaMHM CaMOCTOSTENbHOH paboThl M PacCMOTpEHHE
HauboJee CI0KHBIX BOIIPOCOB B PAMKaX M3y4aeMOW TEMBI.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IPOEKTOB).

KypcoBbie paboThl (IIpOEKThI) HE TPETYCMOTPEHBI.
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4.6.3. Ilepeyennb TeM pedepaToB, pacueTHO-Tpagu4ecKux pador.
Pedepartsl, pacueTHo-rpaduueckre padboThl HE MTPEIYCMOTPEHBI.

4.6.4. IlepeueHsn TeM " yueOHO-MeTOIMYeCKOro odecreyeHus OIS
CaMOCTOSITeILHOM padoThl 00y4arouXcs.
No O0bewMm, u
n; Tema camocTosITETLHOM Y4eOHO-MeTOANYECKOe dopma 00yueHus
I paboThI obecrieueHue oumag | OO 3a04Had
3a04YHas
| cemecTp 72 86 -
1. Beiciiass  maremartuka s
9KOHOMHCTOB: YYeOHUK JJISI CTYACHTOB
BY30B, oOygaromuxcs o
9KOHOMHYCCKUM  CIICIUATBHOCTSIM  /
[H.III. Kpemep. U1 ap.]; mox pexa. [pod.
1 Pasnen 1. DieMeHTHI H.II. Kpemepa. — 3-¢ um3g. — M.: 16 16
| Bbrcmeii anre6phi IOHUTU-JIAHA, 2010. — 479 c.
2. Kpacc M.C., UynpeioB B.II.
OCHOBBI MATEMATHKH U €€ TPUIOKCHUSI
B OKOHOMHYECKOM  OOpa3oBaHHU:
yueOHuK. — 6-¢ m3m., memp. — M.:
M3parensctBo «emo» AHX, 2008. —
720 c.
1.Beicmas MaTeMaTHhKa s
9KOHOMHUCTOB: YYEOHHUK I CTYACHTOB
BY30B, oOyyaromuxcs o
SKOHOMHYCCKUM  CICHUAIBHOCTAM  /
[H.II. Kpemep. U np.]; mox pen. [pod.
2 Pa3neJ‘[ 2. BeKTOpHaﬂ H.III. erMepa. — 3-¢e wm3n. — M. 6 6
" | aareopa IOHUTHU-OAHA, 2010. — 479 c. -
2. Kpacc M.C., Uynpsmaos B.I1.
OCHOBBI MATEMATHKH U €€ TIPUIOKEHUSI
B 9KOHOMHYECKOM 00pa30BaHHU:
y9eOHHUK. — 6-€ m311., ucnp. — M.:
WsnparensctBo «Jleao» AHX, 2008. —
720 c.
1.Beicmas MaTeMaTHhKa st
9KOHOMHKCTOB: YYEOHHUK IS CTYACHTOB
BY30B, oOyuaromuxcs o
Pasz[e.n 3. SKOHOMHMYECKHM  CIEIUATLHOCTAM  /
3 AHaJIUTHYECKAs [H.II. Kpemep. W ap.]; nox pexn. TIpog. 10 14
" | reomerpus Ha H.II. Kpemepa. — 3-¢ wm3g. — M.: -
IOHUTHU-OAHA, 2010. — 479 c.
NJI0CKOCTH ITucemennnrit JI.T. KoHcrekT nexumii
mo Beiciield martematuke /  JI.T.
[ucemennsid. — 10-e u3n., ucnp. —M.:
Atipuc-IIpecc, 2011. — 608c.
1.Beicmas MaTeMaTHhKa TSt
9KOHOMHCTOB: YYEOHHK IS CTYACHTOB
BY30B, o0yJarommxcs 1o
Paznen 4. SKOHOMHYECKHM  CIELHATbHOCTIM  /
AHaJINTHYECKAS [H.IL. Kpemep. U np.]; non pen. Ilpod.
4. H.II. Kpemepa. — 3-¢ wu3g. — M.: 10 14 -
reoMeTpus B
IOHUTU-TAHA, 2010. —479 c.
NpOCTPaHCTBE 2. Kpace M.C., Uynpsiaos b.I1.
OCHOBBI MATEMATHKH U €€ MPHUI0KEHHS
B 9KOHOMHYECKOM 00pa30BaHHU:
yueOHHK. — 6-¢ 3., ucnp. — M.:
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WznparensctBo «Jleao» AHX, 2008. —
720 c.

Pa3gen 5. Beenenue B

1.Bricias MareMaTHKa ULt
SKOHOMHCTOB: YYEOHHK /IS CTY/ACHTOB
BY30B, oOyyaromuxcs o

9KOHOMHYECKUM  CICIHANBHOCTSIM  /
[H.IL. Kpemep. U np.]; nox pexn. Ipod.

MaTeMATHYeCKHI H.II. Kpemepa. — 3-¢ m3x. — M. 8 10 -
AHATH3. IOHUTU- I[xéHA 2010.-479 c. §
IIucemennriii JI.T. KoHCIekT mexmmit
mo Beiciueii  Marematmke /  J.T.
[ucemennsii. — 10-e m3x., mcnp. —M.:
Atipuc-IIpecc, 2011. — 608c.
1.Beicmas MaTeMaTHKa OIS
9KOHOMHUCTOB: YYCOHHUK I CTYJACHTOB
BY30B, oOyyaromuxcst o
Paznen 6. 9KOHOMHYCCKUM  CICHUAIBHOCTIM  /
[H.II. Kpemep. U np.]; mox pexn. [Ipo
JNuddepenuuanbuoe HLIIL KII)) eMeI;a Ap- 3o 1/113)):[ P 1\/([1) | 16 20 _
HcYHCIeHHe GYHKIHH IOHUTH-JIAHA, 2010. — 479 c.
OJHOM HepeMeHHOﬁ Iucemennsiii J.T. KoHCImeKT jeximii
mo Beiciieii  Mmarematmke /  JI.T.
[ucemennsid. — 10-e u3x., ucnp. —M.:
Aiipuc-Ilpecc, 2011. — 608c.
1.Beicmias MaTeMaTHKa OIS
SKOHOMICTOB: YUEOHHK IS CTYACHTOB
BY30B, oOyyaromuxcs o
SKOHOMHYCCKUM  CICHUAIBHOCTIAM  /
Paznen 7. [H.III. Kpemep. U np. ]3 non pex. Ilpod.
H.II. Kpemepa. — 3-¢ m3g. — M.:
Auppepennnansuoe IOHUTHU-JIAHA, 2010. — 479 c. 6 6 -
ucyucienne GyHKuHu 2. Kpacc M.C., Uynpsiaos b.I1.
ABYX IIE€PEMEHHBIX. OCHOBBI MATEMATHKH U €€ TIPUIOKEHUSI
B 9KOHOMHYECKOM 00pa30BaHHU:
y4eOHHUK. — 6-€ m311., ucnp. — M.:
WznparensctBo «leao» AHX, 2008. —
720 c.
Il cemecTp 96 114 -
1.Bricmias MaTeMaTHhKa st
9KOHOMHKCTOB: YUYECOHUK IS CTYACHTOB
BY30B, oOyJaromuxcs o
SKOHOMHYECKUM  CIICIHANBHOCTSIM  /
Pasnen 8. [H.III. Kpemep. U ap.]; mox pexn. [pod.
H.III. Kpemepa. — 3-e wm3sn. — M.:
Huterpaaenoe IOHI/ITI/II?I[AII—)IA, 2010.— 479 c. 12 26 -
I/IC‘II/ISJIeHHe (l))’l‘llKIIHH 2. Kpacc M.C., Uynpemaos B.I1.
OJHOU MMEPEMEHHOU OCHOBBI MATEMATHKH U €€ MPHUI0KCHUS
B 9KOHOMHUYECKOM 00pa30BaHMU:
yueOHHK. — 6-¢ u31., ucip. — M.:
MzparenscTBo «/eao» AHX, 2008. —
720 c.
1.Bricmras MaTeMaTHhKa st
9KOHOMHCTOB: YYEOHHK IS CTYACHTOB
BY30B, oOyyaromuxcst o
Pasznen 9. 9KOHOMHYECKUM  CIICIHAITEHOCTIM q)/
[H.III. Kpemep. U np.]; mox pexn. Ilpo _
Anppepenunaibunie H.II. Kpemepa. — 3-e m3g. — M. 12 26
YPaBHEHUHA IOHUTU-OAHA, 2010. —479 c.

2. Kpace M.C., Uynpsiaos b.I1.
OCHOBBI MAaTEMATHKH U €€ TIPHII0KEHHUSI
B 9KOHOMHYECKOM 00pa30BaHMU:
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yueOHUK. — 6-¢ nu3a., ucnp. — M.:
WznparenscTBo «Jleao» AHX, 2008. —
720 c.

I'mypman B.E. Teopus
BEPOATHOCTEH M MaTeMaTH4ecKas
cratuctuka. — M.: Belciias mkorna,
10, | Pa3nen 10. Teiopml 2003. — 479c. 18 34
BEPOATHOCTEH. ITucemennsiii [I.T. Koncnexr

JIEKIUH 110 TEOPUU BEPOSITHOCTEN U
MAaTE€MaTHYECKON CTaTUCTHUKE. — M.:
Aiipuc-nipecc, 2008. — 256 c.

I'mypman B.E. Teopus
BEPOSITHOCTEM M MaTeMaTU4yecKas

TaTUCTUKA. — M.: Bricmas mkoJr
Paznea 11. OcHOBEI cTaTneTika cia o71a,

11. | maremaTnueckoii 2003, —479c, 6 10 -
[Mucemennsiit 1. T. Koncnekt
CTaTHCTHKH JIEKIIUH 110 TEOPUHU BEPOSITHOCTEN U
MAaTEeMaTHYECKON CTaTUCTHUKE. — M.:
Aipuc-nipecc, 2008. — 256 c.
Beero 168 | 200 -

4.6.5. Jlpyrue BHbI CAMOCTOSITEIbHON PadOTHI CTY/IEHTOB.

JUis Jydinero yCBOEHHUsSI MarepHuaia Mo AMCUUIUIMHE ~MaTteMmaTuka” HmpeayCMOTPEHO
BBIMIOJTHEHUE KaXKJbIM CTYJIEHTOM WHJIMBUYaJbHOI'O JOMAIIHETO 3afaHus. Yackl, BblAEIsIEMbIE
Ha BBIIIOJIHEHNE UHIUBHUIyaJIbHOTO 331aHNUs, BXOJAT B CAMOCTOSTENbHYIO pabOTy CTyEHTA.

TeMbl MHIUBUYAIbHBIX 3aJaHUN:

WupuBuayansHoe 3a1aHue 1:

1. Jluneitnas anreOpa.

2. BexrtopHas anreGpa.

3.  AHaiuTHYECKas TeOMETPHS Ha IJIOCKOCTH.

4. AHanuTudeckas reoMeTpHsi B IPOCTPAHCTBE.

NnnuBuayansHOe 3aaHKe 2:

1. TIlpenen ¢pyHkuuu.

2. JuddepennnanpHoe UCUUCICHNE QYHKIIUU OJHOM MTepeMEHHON.

3. MHuterpanbHoe ucumciaeHne GyHKINUU OJHON MepeMEeHHOM.

4. JluddepenumanbHoe ucuucienrne (yHKIUU IBYX IE€PEMEHHbIX.

5. JuddepenunanbHble ypaBHEHHUS.

4.7. IlepeyeHb TeM U BU/J0B 3aHATHI, NPOBOAMMbIX B HHTEPAKTHBHOM (opme.

He npenycMoTpeHsl.

5. ®OH/I OLIEHOYHBIX CPEACTB IJIfl TEKYIIero KOHTPOJIS U MPOMEeKYTOYHOM
arrecTanuu

[TomHoe omnucanue (¢GoHAA OIEHOYHBIX CPEICTB Uil TEKYIIETO KOHTPOJIS |
MPOMEXKYTOUHOM  aTTecTallid OOYyYaromIMXCS C TMepeuyHeM KOMIIeTEHIUH, ONHUCaHUuEM
rokazarejiel U KPpUTCPUECB OLCHHUBAHUA KOMHeTeHHHf/II, IIKaJl OLCHHWBaHHA, THUIIOBBIC
KOHTPOJIbHBIE 33J]JaHus W METOJIMYECKHe Marepuainbl mpeacTtaBieHbl B [lpunoxenun 3 K
HACTOAIIEH mporpamMme.
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6. YueOHO-MeTOAMUYECKOE o0ecredeHue JUCIMIINHBI.

6.1. Pexomenayemasi iuTepaTypa.
6.1.1. OcHoBHasi JiuTEpaTypA.

Jlutepatypa, koTopasi ectb B Oudsmorexe JI'AY

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

1. Kpemep H.III. Beiciias Maremaruka [uisi 3JKOHOMUCTOB.— M.: banku u 11
bupxu, 2004.
OBunnnukos [1.®. Briciag maremarnka. — K.: Buma mik.., 1991, 25

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

4. Kupunuesckuii B.B., KonsutoBa H.A. Kypc Beicieii maremaruxu. K.: 76
Hayx. Jlymka, 1998.

= Inmnaues B.C. Breiciast matematrnka. M.: Bercm. mk, 1990. 75

6. Munaues B.C. 3agauynuk mo BeIciied maremMaTtuke. M.: Bricimi. mik., 24
2001.

7. Munopckuii B.I1. Coopuauk 3anau no Beicuiei matemaruke M.: Hayka, 121
1987.

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

9. I'mypman, B. E. PykoBoacTBO K pemieHuro 3ajad II0 TEOpUHU 1
BEpPOATHOCTEM W MareMaTudeckoi craructuke : yueb. [loco6. [lms
By30B / B. E. 'mypman. — 11-e uzz., nepepa6. I gon. — M. : FOpaiir,
2022. - 406 c.

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

Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Texkcr: JJIEKTPOHHBIH. - URL:
ttps://znanium.ru/catalog/product/1065260 (mara oOpareHus:
02.09.2024). — PesxxiM 10CTyIA: 110 MOIIUCKE.




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, OOYYaroIIUXCs M0 SKOHOMHYECKUM crierranbaoctsm / [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 MaTeMaTHKU U €€ MPUII0KEHUS
B 9KOHOMHYECKOM 00pa3oBaHUU: y4yeOHHK. — 6-e¢ u3n., ucop. — 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 331124 10 BBICIICH MaTeMaTHKe It SKOHOMHCTOB / ['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 BeposATHOCTEN U MaTeMaTUYeCKas CTaTUCTHKA.
— M.: Bricuras mkoia, 2003. — 479c.

13.

I'mypman B.E. PykoBoacTBO K pEIICHHIO 3aJad [0 TEOPHUH
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.

r][\i ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3/1-BO, T'OJl U3JaHUS, KOJIMYECTBO CTPAHUIL

Maremarnyeckuii aHanu3. MeToquuecKue yKa3aHus K PAaKTUYECKUM 3aHATUAM U

1 | camocrosTenpHOI paboTe ¢ BApHaHTaMU MHIUBUIYAJIbHBIX 3a1aHuii./ PriOouHIeBa E.A.

Jlyranck, y3a-so JITAY, 2022. 124 c.

Jluneiinas anrebpa. Meroandeckue ykazaHus K MPAKTUYECKUM 3aHITUSM U CaMOCTOSITEIbHOM

padoTe C BapuMaHTaMU WHAMBUAYAJIbHBIX 3aJaHUN IS MOATOTOBKH OakalaBpOB 3a0YHOM

2 dopmbl 00yueHus: HarpasiieHHs] moarotoBku 38.03.01 «OxoHomuka». PeiounneBa E.A. —
Jlyranck, U3n-so JIT'AY, 2021. - 62 c.
Maremaruka. MeToaudeckue yKa3aHus s PAKTUYECKUX 3aHATHI U CAMOCTOSTEIILHOU
3 paboThI C 3aAaHUSMHU JJIS1 pacdeTHO-TpaduiecKoi paboThl ISl TOATOTOBKY CIICIIUATCTOB
" | 3a0uHOM opMBI 00yUCHHS HanpaBiIeHUs « DKOHOMUYecKas Oe3onacHocTh / ['opoenko E.E. —
Jlyranck: U3n-Bo JIHAY, 2019.— 48 c.
Teopus  BeposTHOCcTEH.  Meroauueckue  yKazaHusT K = NPAKTUYECKUM  3aHATHUSM,
4 WHIMBUIYaJbHOM W CaMOCTOATENFHOM paboTe ¢ BapHMaHTaMU 33JaHUil Uil PacyeTHO-
" | rpadmgeckoii  pabOTHI I TOATOTOBKHM — OakaymaBpoB oOmactu  3Hammid  35.03.01

»JKoHoMuKa”./PrionHIeBa E.A., JIyranck, 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 pexKuM JI0CTyna
1 OOmepoccuiickuii  MareMaTHuecKuii  mopTan  (MHPOpPMALMOHHAs  CHUCTEMA)
http://www.mathnet.ru/
5 Hayunass snexktponHas  OuOnmnoreka eLIBRARY.RU — Pexum  pocrtyna:

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

3 Mathcad-crpaBounuk no BBICILIEH MaTeMaTHKe —

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

4. DBC «3nanmym» — http://znanium.com
5. DBC «Jlanp» — http://e.lanbook.com
6. [9BbC«AgriLib» — http://ebs.rgazu.ru
6.3. CpencrBa o0ecrieueHUs1 OCBOCHHS TUCIHUIIUHBI.
6.3.2. KomnbloTepHble 00y4auye 1 KOHTPOJIMPYIOLIUE NPOrPAMMBI.
Ne | Bupn yue6noro | HammeHoBaHuE MpOrpaMMHOIO DymKIs IPOrpaMMHOro odecreueH A
n/m 3aHATHUS obecrieueHus MOJIETHPY
KOHTPOJIb oOyyaroras
fonas
1 | Jlexuun Microsoft Office 2010 Std - - +
2 | IIpaktuyeckue |http://moodle.Inau.su + + +
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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/

6.3.3.
He npegycmorpeHsl.

6.3.4.
He npenycMoTpeHsl.

Ayamno- v BUI€onocoousi.

KOMHLIOTepHLIe nmpe3ceHTanuu y‘leﬁHLlX KYpcCoOB.

Ay IUTOpUS

7. Onucanue MaTrepuajibHO-TEXHUYECKOW 0a3bl, HeOOXOAMMOW IJIs OCYyIIeCTBJIEHHS
00pa3oBaTeIbLHOIO NMPoIecca MO0 JUCUUILIUHE
HaumenoBanue o6opyaoBaH-
No | HBIX yueOHBIX KAOMHETOB, [TepeueHb OCHOBHOTO 00OPYIOBaHUS, MPUOOPOB U
/1 | OOBEKTOB ISl MPOBEACHUS MaTepUaIOB
3aHSITUH
1 |I-319 - aymuropus  mis | Cronx xumud. —1 1t., croi aya. — 10 mT., cToa 6a3oBsiii — 10 .,
NPOBEACHHUS TPAKTUYECKHX U |CTYyJ yueHnd. — 30 mIT., Bemanka — 2 mr., JoCKa J/TeX MoK. — | mT.,
nabopaTOpHBIX 3aHATHI IK. C 3/ABEPHIO — 2 IIT., CTON ayA. — | wmT.
OO6opynoBanwe I JIAOOPATOPHBIX. pabdOT IO ONTHKE U
KBaHTOBOW ¢u3uke (9J. MWHUT, MUKPOCKON «MuUp», MHUKPOCKOTI,
anmapart 1/¢guryop., pedIiakToMeTp yHHBEPC., (POTOMETpP. CKambs,
nepecu. yctanoBka [1002 EM, nacoc ¢opBakyymH., MUKpodupa-
muometp 7@, ocBerntrens OC-21um np.); yaeOHO-METOAMYCCKHE
MaTepuaIbl
2 |I-322 — aygwropuss jns | llkad ¢ 3/ aB. — 6 mwir., ceiid-2 mT., Kpecio — 2 mrT., cToi 1
CaMOCTOSITeNbHOM paboThl u | TyMO. — 13 wiT., cToa ABYXTYMO. — 1 mT., cron aya. — 5 mir.,
WHIUBUTy TbHBIX mkad as ox. — 1 mr., cryn 1ab. — 1 mwr., cTyn ydeHud. — 6
KOHCYJIbTaINI MT., CTYJ I/MATKUA. — 19 mT., KOMIbroTep — 2 mrT., ¢/pe3ak
— 1 wr., M®Y —1 wr., npuaTEep — 2 MT.
3 |A-416 — nexnuoHHas TpubOyna Gonbiuas — 1 mr.
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8. MexaucunmiInHAPHbIE CBS3H

IIporokoa

COTJIaCOBaHUS pabovell MpOrpaMMBI € IPYTHMHU AUCIUTUIMHAMH

HanmeHOBaHUE THUCIUILTHAHEI,
C KOTOPOU MPOBOIUIIOCH

Kadenpa, ¢ koTopoii MpoBOIUIOCH

[pemnoxkenns 06 U3MEHEHHSX B
paboueit mporpaMme.

corjlacoBaHue 3akirouenne 006 uTorax
corijlacoBaHue
COrJacoBaHus
«MeTtoapl 1 MOIETH B Kagpenpa undopmanronHbx CornacoBaHo
SKOHOMHMKE » TEXHOJIOTUH, MATEMATHKU 1 (PU3UKU
Kadenpa 6yxranrepckoro yuera,
«CraTtucTtuka» CormnacoBaHo

aHaJIk3a U ayauTra
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JIucT n3MeHeHuil padoueil mporpamMmbl

Mpniaoxenne 1

Howmep I[Tepeyennb IMoxnuce
Howmep Crpaunutisi ¢
MIPOTOKOJIA OTKOPPEKTHPOBAHHBIX 3aBEyIOIIETO
M3MEHEHUS WM3MEHEHUSIMU o
U JlaTa IIYHKTOB kadenpoit
No'1 ot
1. 26 6.1
03.09.24
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IIpuioxenne 2

JIMCT neproanvecKux MpPoBepoK padoyeil MporpaMmbl

JlomKHOCTHOE U110,
MIPOBOIUBIIIEE ITPOBEPKY:
®.1.0., 107KHOCTb,
MTOAMHICH

Hara

[TorpeOHOCTH B
KOPPEKTUPOBKE

[lepedyeHb MyHKTOB, CTP.,
pa3aenoB, TPEOYIOMUX
W3MEHEHUH
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIIETO OFPA30BAHMSA «JIYTAHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/JI OHEHOYHbLIX CPEACTB
y4eOHOM TUCIUIUIMHBI «MaTteMaTuka»

Hamnpasnenue noarorosku: 38.03.01 DxonomMuka

Hanpasnennocts (mpoduib): byxrantepckuii yueT, aHaau3 u ayJuT

YpoBeHb npodeccuoHanbsHOro 00pazoBaHus: OakaiaBpuaT

I'ox Hauama moaroroBku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIETEHIIMA, COOTHECEHHBIX C THIUKATOPAMM JJOCTUKEHUS KOMIETEHIIMA, C YKASAHUEM DTAIIOB X
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon dopmynupoBKa Wnnnkatopsl Oran [Inanupyemsie HaumenoBanue moxpynei u HaumeHnoBaHue o1ieHOUHOTO
KOHTPO- | KOHTPOIUpPYEeMOH TIOCTYDKCHUS (ypoBeHb) pe3yIIbTaThl (mm) pa3nernoB JUCITUTLTIHEI CpelIcTBa
JIUPYEMO KOMIIETCHIINU KOMIIETCHIINU OCBOCHHUSA o0yueHus Texymmii | [IpomexxyTouna
it KoMmrie- KOMIIETEHIIUN KOHTPOJIb s aTTecTalys
TEHIUU
YK-1 CnocobeH YK-1.1. IlepBsiii 3Tann | 3HaTh: METOIBI Pasznen 1. DnemenTs! BeICIIEH TecTst 3auer, SK3aMeH
OCYILECTBIATh AHanm3upyer (TIoporoBsiIif AHAIM3A 3a/[a4H, €€ anreOpsl Paznen 2. BekTopHas 3aKpBITOTO
ITOMCK, 3aJa4y, BbIIEIAS YPOBCHB) 6a30BEIC il)nre6pa3 A THIa
KpATHYECKHit ee 6a30BbIE O TABIAIOLIe azaen 3 AHanuTHYecKast
AHAJIN3 U CUHTe3 | COCTABIIAIONIME, Jut reOMETPHs B Ha IIOCKOCTH
HEhOPMAITHH, OCYIIIECTRISET Paznen 4. AHanutnyeckas
reOMETPHsI B IPOCTPAHCTBE.
HpI/IMeH}ITI: JCKOMITIO3UIINIO Pasz[en 5.
CUCTCMHbBIN 3ajan BBeneHne B MaTeMaTHUECKHI
MOAXOM 1A AHAIH3.
pemenus Paznen 6. luddepennnanpaoe
IOCTaBJIEHHBIX ucuuciieHre GyHKIUU OJHON
3a1a4 IIEPEMEHHOM.
Pazmen 7.
Huddepennmanpaoe
ucuuciieHne GyHKIUH JBYX
MEPEMEHHBIX.
Pazgen 8. uTterpansHoe
ucuuciieHre GyHKIUU OJHON
MepEMEHHOM.
Paznen 9. luddepenunansasie
ypaBHEHUSI.
Paznen 10 Teopus
BEPOATHOCTEH.
Bropoii atan YMmerb: Pa3znen 1. DnemenTs! BeicHIeH TecTsl 3aueT, 3K3aMeH
(TponBUHYTHIN | aHATM3UPOBATH anredpsr Paznen 2. Bextopras OTKPBITOTO
YPOBEHB ) 3amauy, BRIZCNSISI €e | anredpa THITA
0a3oBbIe Paznen 3 AnanuTtnueckas (Bompochl




COCTaBJIAIOIIHNE,
OCYIIIECTBIISIET
JIEKOMIIO3HIIHIO
3a7a4u

TFEOMETpPHS B HA TUNIOCKOCTH
Paznen 4. Aranutngeckas
TeOMEeTPHS B IPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHUECKUNA
aHaIN3.

Paznen 6. luddepennmansaoe
ucYHCcIeHUEe QYHKIIUU OTHOMN
MIEPEMEHHOM.

Pazgen 7.
JuddepennnanbHoe
rcurcineHne QyHKINU TBYX
MIePEeMEHHBIX.

Pazgen 8. Murterpansuoe
UCYUCIICHUE (YHKITUH OJTHOM
MEPEMEHHOM.

Paznen 9. luddepeHunanbHble
YpaBHEHUSI.

Paznmen 10 Teopus
BEpPOSITHOCTEM.

IUTSI OTIPOCa)

Tpernii aran
(BBICOKHIT
YPOBEHB)

HMeTh HABBIKH:
aHaJIn3a 3aJla4uu,
BBIJIEIISS €€
0a3oBEIC
COCTaBJIAIOIIUE,
OCYIIECTBIIET
AJCKOMITO3UITUTIO
3a7a4u.

Paznen 1. DaeMeHTHI BhICIIEH
anreOpsl Paznen 2. BekTopHas
anredpa

Paznen 3 Aganmutnyeckas
reoOMeTpHs B Ha TUNIOCKOCTH
Pasgen 4. Ananutuueckas
TE€OMETPHS B TIPOCTPAHCTBE.
Pazgen 5.

Beenenne B MaTeMaTHUECKUI
aHaJIn3.

Paznen 6. luddepeninanbaoe
ucyrciaeHrue QyHKIUU OTHON
MePEMEHHOM.

Pazgen 7.
JudbdepennuanbHoe

PacueTHas
pabota

3auer, dK3aMeH
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HCYHUCIICHHE QYHKIIUU TBYX
MepPEMEHHBIX.

Pazgen 8. MHTErpamsnoe
ucuucieHne QyHKIUU OTHON
TIEPEMEHHOM.

Paznen 9. JuddepeHuunanbHbie
ypaBHEHHSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

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

IlepBb1ii 5Tan
(IoporoBbIif
YPOBEHB)

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

Pazgen 1. DnemeHTh! BeiCLIEH
anreOpsl Paznen 2. BektopHas
anredpa

Pazgen 3 Ananutuueckas
FeOMETpPHS B Ha TUNIOCKOCTH
Paznen 4. Ananutudeckas
TeOMETpPHS B TIPOCTPAHCTBE.
Pazmen 5.

BBenenue B MaTeMaTU4eCKUM
aHaIu3.

Paznen 6. luddepennnanpaoe
UCYUCIICHUE (YHKIUH OJTHOM
MepEMEHHOM.

Pazmen 7.
JuddepennuanbHoe
UCUUCICHUE QYHKITUH JIBYX
IIePEeMEHHBIX.

Pazgen 8. uTterpansHoe
UCYUCIICHUE (YHKIUH OJTHOM
MePEMEHHOM.

Paznen 9. luddepenunansusie
ypaBHEHHUS.

Paznen 10 Teopus
BEPOATHOCTEH.

TecTol
3aKPBITOrO
TUIIA

3adeT, sK3aMeH
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Bropoii atan
(mponBUHYTHII
YPOBEHB)

YMerTh:
HUCIOJIb30BAaTh
BO3MO>KHEIC
BapUAHTHI
peleHus 3ajaauu,
OLICHMBAS UX
JOOCTOMHCTBA U
HEOOCTaTKH.

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

Pa3znen 3 Ananutuueckas
FEOMETpPHS B HA TNIOCKOCTH
Pasnen 4. Ananurudeckas
TEOMETpPHS B IPOCTPAHCTRE.
Paznen 5.

Beenenne B MaTeMaTHUECKUH
aHaJus.

Paznen 6. luddepenuumansaoe
ncurcineHne QyHKIUN OTHOM
MIEPEMEHHOM.

Pazgen 7.
HuddepenuunansHoe
rcurcneHne QyHKINU TBYX
IIEPEMEHHBIX.

Pazgen 8. Murterpansuoe
ncuncineHne QyHKIUN OTHOM
MEPEMEHHOM.

Paznen 9. luddepenunanbubie
YpaBHEHUSI.

Paznmen 10 Teopus
BEPOSITHOCTEH.

Tectsl
OTKPBITOTO
TUTA
(BompoCHI
IUTSI OTIPOCa)

3auer, dK3aMeH

Tpernii aran
(BBICOKHIT
YPOBEHB)

HMeTh HABBIKH:
HCIOJb30BaHUA
BO3MOXHBIX
BapuaHTOB
peuienus 3aaaqu,
OLICHUBAs UX
JOCTOMHCTBA U
HEJIOCTATKHU.

Paznen 1. DaeMeHTHI BhICIIEH
anredpsr Paznen 2. BexTopHas
anredpa

Paznen 3 Amanmutnyeckas
FEOMETPUS B Ha IJIOCKOCTHU
Pasnen 4. Ananutuueckas
TEOMETPHUS B POCTPAHCTBE.
Pazgen 5.

Baenenne B MaTeMaTHUECKUI
aHaJIn3.

Paznen 6. luddepennnanbaoe

Pacuernas
pabota

3auer, dK3aMeH
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ncuucieHne QyHKIUU OTHON
TePEMEHHOM.

Pazpen 7.
Huddepenuunansaoe
ucuucieHne QyHKIUU IBYX
IIePEeMEHHBIX.

Pazgen 8. Mnrterpansuoe
ncuucieHne QyHKIUU OTHON
MIEPEMEHHOM.

Paznen 9. luddepenunanpabie
YpaBHEHUS.

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

OLEHUBAHUA
Ne | Hammeno Kparkas [Tpencramne- Kpurepun oneHnBanus kana
n/ BaHHE XapaKTepUCTHKA HHE OLICHUBAHMS
I | OLEHOYHO | OIIEHOYHOIO CpeACTBa OLIEHOYHOT O
ro Cpe/cTBa B
CpencTBa donme
1. | Tecr Cuctema TectoBsle B Tecte BrimoaneHo 90-100% Ornenka
CTaHAapPTU3UPOBAHHBIX | 3a7aHUs 3aJ]aHui «Omauunoy (5)
3aJIaHNM, TTO3BOJISIONIAS B rtecte BhImonneno Ooxee 75- | Ouenka
HU3MEPHUTH YPOBEHD 89% 3amanmii «Xopowo» (4)
3HaHMH. B Tecre BoimonmHeno 60-74% | Ouenka
3a1aHui «Yooenemsopum
envhoy (3)
B tecre Bemonneno menee 60% | Ornenka
3a/1aHui «Heyoosenemsopu
menvhoy (2)
bonpmas uacte omnpenenenuit | Onenka
HE MpeJICTaBIICHA, oo | «Heyooeremeopu
npeficTaBieHa ¢ IpyObIMU | menvHo» (2)
OUIMOKaMHU.
2. | Ompoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI OreHka
KOTOpast MO3BOJISET orpocy npeArnoaraeMble otBeTsl; | «Omauuno» (5)
OLIEHHUTH KPYTo30p, HpaBHIBHO UCIIONIb30BaH
yMEHHE JIOTHYECKU QITOPUTM  OOOCHOBaHMH  BO
MIOCTPOUTD OTBET, BpEeMsl  pacCyKACHHH;  ecTb
yMeHHe JIOTHKA PacCyXICHHH.
MIPOJIEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Orenka
MOHOJIOTHYECKYIO peub MpeIoaraeMble OTBETHI, ecTh | «Xopouio» (4)
U WHBIE JOTMKA  PAcCy)KICHHH,  HO
KOMMYHHUKaTHBHBIE HETOYHO UCTIONIb30BaH
HaBBIKH. Y CTHBIN OIIPOC QITOPUTM  OOOCHOBAaHMH  BO
o0nasaet 6ONIBIIUMH BpeMsl pacCyKIeHHH H He Bce
BO3MOXKHOCTSIMHU OTBETHI NOJIHBIE.
BOCITUTATEIBHOTO [TponemMoHCTpUPOBaHbBI OreHka
BO3/ICHCTBYs, CO3/1aBast IpeAronaraeMele  OTBETHI, HO | «Yooeremeopum
YCIIOBHS ATIA HETIPaBUIIEHO UCTIONB30BaH | envHo» (3)
He(hOpManbHOTO anmroputT™M  00OCHOBaHHN  BO
oOIIeHNSI. BpeMs paccyXIeHH;
OTCYTCTBYET JIOTHKa
pacCyXIeHHH;  OTBETHl  He
TIOJTHBIE.
OTBeTHI HE NIPECTABICHEI. Onenka
«Heyoosenemsopu
menvHo» (2)
3. | Pacuerna | CpenctBo mpoBepKH [lepeuenn [IponemoncTpupoBaHO Ouenka
sl padoTa | BJIaJEHUS HaBBIKAMU 3aaHuH, MOHUMAaHHe METOIUKH peuieHus | «Omauuno (5)
(pemreHue | IpUMEHEHUS BXOJAIIMX B | 3aJayl M e NpHUMEHEHHE.
3a1a4) TIOJTyYEHHBIX 3HAaHUH 110 | pacuyeTHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeeeHHoll | rpagudecky | odopmieHO (aKKypaTHOCTb,
METOJIUKE JUTSl PEIICHUs | [0 paboTy JIOTUYIHOCTH ). HcnonszoBan
3a7a4. TpaAuLIMOHHbBIN WU
HETPaJMLIUOHHBIA  TMOAXO0A K
pelieHro  3ajadd.  3agada
pelieHa MpaBuIbHO.
ITponeMoHCTpUPOBAHO Ornenka
MIOHMMaHUE METOJMKH pelieHue | «Xopouto» (4)

n ee unpuMeHeHue. PemeHue
3aJ[a4¥_TPaBHIBHO O(OPMIICHO.
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IIPOBOAUTCA IO
OKOHYAaHUHN U3YyUYCHU
JUCHHITIINHBI.

TEPMHUHOJIOTUYECKOTO arnapara
JUCIUIUTMHBL, YMEHUE
AHAITM3MPOBATH MPOOIIEMY,
COZIEpKATENBHO U
CTHITHCTHIECKH TPAMOTHO
M3JIaraTh CyTh BOIPOCa,;
ry0OKO MTOHUMAThH MaTepHa;
BJIaJieHU€E aHAJTUTHYECKIM
CIIOCOOOM H3JIOKEHHUS BOTIPOCA,
HAyYHBIX HJIEH; HaBBIKAMHU
apryMeHTaIlMH ¥ aHaIu3a
(hakToB, COOBITHIA, SIBIICHUA,

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

MPOIIECCOB.
BricTaBnsiercs

oOydarommemycs, TMIOJTHO,

moApoOHO u TpaMOTHO

OTBETHBIIEMY HAa  BOIPOCHI

omera " BOIIPOCHI
JK3aMeHaTopa.

IMokazano 3HaHme OCHOBHEIX | OIeHKA
TEOPETUIECKUX nosioxkenuid | «Xopowio» (4)
BOIIPOCA; yMEHHE
AHAJIU3NUPOBATH SIBJICHUA,

(akTe, JIefcTBHA B paMKax

BOIIPOCA;  COAEPKATEIHHO H
CTUIINCTUYCCKHU TpaMOTHO

u3NaraTb CyTh BOIpPOCa, HO

AMEET MECTO HEeIOCTATOYHAS

MTOJTHOTA OTBETOB o

H3JIaracMoMy BOTIPOCY.
[IpogeMoHCTPUPOBAHO

BIIAJICHUC AHATUTHYCCKIM

Croco0OM H3IIOKEHHUsT BOIpOca
U HaBbIKAMU apTyMEHTAaIIUH.
BricTaBnsercs
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Haumeno
BaHUE
OIICHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBa

[Ipencrase-
HHUE
OIICHOYHOT'O
CpelcTBa B
donme

Kpurepuu onennBanus

[Ixana
OLICHUBAaHUS

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

[lokazaHo  3HaHME  TeopHH
BOIpOCa (parmeHTapHO
(uenosHOTA W3JI0KEHHUS
nHpopManuy;  onepHUpoOBaHHE
INOHATUAMUN Ha OBITOBOM
YPOBHE); yMEHHE BBIICIHUTH
rJaBHOE, chopMypoBaTh
BBIBOJIBI, IIOKa3aTb CBS3b B
MOCTPOCHHH oTBeTa He
MPOJIEMOHCTPHPOBAHO.
Brnanenne AQHATUTHYECKUM
Croco0OM H3JI0KEHHs BOIpPOCa
u BJIAACHUC HaBbIKaMH
apryMeHTanuu HE
IPOAEMOHCTPUPOBAHO.
Ob6yuaromuiics JIOTTY CTHII
CYLICCTBEHHBIC OIIMOKH TIpU
OTBETaX Ha BOINPOCH OHMIIECTOB
U BOIPOCHL DK3aMEHATopa.

OrneHka

«Yooenemsopum

envHo» (3)

3HaHue NOHITUWHOTO ammnapara,

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

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

OOyyaromuiicss He OTBETHJI Ha
OJIMH WJIM JIBa BOTIpoca OuieTa
U JIOTIOJIHUTENBbHBIE BOIIPOCHI
JK3aMeHaTopa.

OueHka

«Heyoosenemsopu

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

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

YK-1 Cnoco0eH ocymecTBJATh NMOUCK, KPUTHYECKMd aHAJIM3 M CHHTe3 MH(oOpManuu,
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 NOKA3aTeIs1
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
MaTpHUILIbI

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

B) OZIMHAKOBOW Pa3MEPHOCTH;

I') IPOU3BOJIbHBIE

1) TOJIbKO KBaJIpaTHbIE

2. liuHa BEKTOpa a= {3; —4, 5} paBHa: (BBIOEPHUTE OJMH BapHAHT OTBETA)

a) 572
6) /5
B) 4
r)3

3. Tpu BeKTOpa KOMIJIAHAPHBI, €CJIM UX (BBIOEpUTE OJIMH BapUaHT OTBETA)
a) CKaJSIpPHOE IIPOM3BEICHUE PABHO HYJIIO

0) ckansipHOE MPOU3BE/ICHUE HE PABHO HYJIIO

B) CMEIIAHHOE ITPOU3BEACHNE PABHO HYJIIO

I') BEKTOPHOE IIPOM3BEICHUE PABHO HYJIO

1) BEKTOPHOE ITPOU3BEAECHNE HE PABHO HYJIIO

4. lpousBoanas pyHkuuu Yy =5xX —3x° +2x° umeer BU/: (BBIOEPUTE OJMH BapUAHT OTBETA)
a) y=5x—3x*+2x°
5x¢ 3x°> x°
0) y=———"F+—
)Y 2 5 3
B) y=5-15x*+12x°
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r) y=5-3x*+2x°

5. Jlnst okpyanoctu (X—2)° + (Y +4)? =4 uentp u paamyc MMerOT 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

ISHEIESI N L
=R RRESI

6.3a0anue na coomeemcmeue.
Omnpenesinte COOTBETCTBUE MKy YPABHEHHUEM JIMHHH BTOPOI0 MOPS/IKA U ee HA3BAHUEM:

Ypasuenue nunuu emopoeo nopsoxka Hazeanue nunuu 6mopozo nopsaoka
1. x2 —4y=0 a) DJUIHATIC
2 %2+ y2 - 925 0) runepboa
2 2 B) nmapaboia
X
3. —+ Y 1
25 16
4. 4x° _9y2 -36 I') OKPYXHOCTb
PesynbTatel 0hopMuTh B TAOIHIIE
1 2 3 4
Kiroun
1 3 4
B r a 0

Bropoii 3Tan (NIpoABHUHYTHIN YPOBEHb) — NOKA3bIBAET CHOPMHUPOBAHHOCTH NOKA3ATEJIA
KOMIIETEHIIUM «YMeTh»: aHAJIM3MPOBAaTh 3a/1a4y, BbleJ/isis ee 0a30Bble COCTaBJSIOIINE,
OCYLIECTBJIAET AeKOMIIO3HLIHIO 3a1a4H.

3agaHus OTKPHITOrO THIA (BONPOCHI IS ONPOCA):
1. Chopmynupyiite ycnoBue nepneHAUKYJISIPHOCTH IBYX BEKTOPOB.

2 2 4
2. Jlana matpuna A=|-3 3 —2|. Yemy paBHa cymMMa DJIEMEHTOB daix+ars+asl STOM
1 -1 5

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

Kiroun

1. JIBa HEHYJIEBBIX BEKTOpa MEPICHIMKYJISIPHBI, €CIIA HX CKAJIIPHOE IMPOU3BEICHHE PAaBHO
HYJIIO.

2. CyMMa 271eMEHTOB a12+daz3tas1 MaTpulbl papHa 2+(—=2) + 1 = 1.

3. KputuueckuMu TOYKaMU TIEPBOrO pojJa Ha3bIBAlOT TOYKH, B KOTOPBIX IepBas
npou3BoAHAs (PYHKIIMU paBHA HYJIO WK HE CYIIECTBYET.

4. OKpy>KHOCTBIO ~ HAa3bIBa€TCSI ~ TEOMETPHUYECKOE  MECTO  TOYEK  IUIOCKOCTH,

PaBHOYJIAJICHHBIX OT OJIHOM M TOW K€ TOYKHM, HA3hIBAEMOW €€ IIEHTPOM. YpaBHEHUE

OKPY)KHOCTH HMeeT B (X — XO)2 —(y- y0)2 —R2.

dopmyia UHTETPUPOBAHUS 1O YACTSIM UMEET BU/L: J.UdV =uv - J'vdu .

Tperuii 3Tanm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTe/Is
KOMIIETCHIIMM «MMeTh HABBIKH»: HMETh HABBIKH AHAJIM3Aa 3aJa4H, BbIesAs ee 0a30Bble
COCTaBJIAIOLINE, OCYLIECTBJIAET JEKOMIIO3ULUIO 32/1a4H.

Pacuernas pa6ora:

1. BeruuciuTh 00beM Mapajviesenuie/ia, TOCTPOSHHOTO Ha BEKTOpax a=—4i+ 5] ,
b=7i+6j-6k uc=j—2k.

2. Jlanbl BepmuHbl Tpeyronbuuka ABC: A(3; 5), B(6; 8) u C(-1; —5). CocraButh
ypaBHEHHUE MPSMOI1, Mpoxosiieit uepes Bepinny C napauieabHo CTOpoHe AB.

Haiitn obmee pemenne gudhepeHImuansHOro ypapHeHns Y = X2y .
Haiiti mormaas GUTypsl, OrpaHHYeHHOH rpaduKkaMu GpyHKIuH Y = X° —6X +5u
y=0.

21

. . 3X
5. Haiitu 3HaueHne npousBogHON GyHKIUU Y = € B TOUke X, =0.

Kunroun
L | O6wém napasuieNienuneia, TOCTPOSHHOTO Ha BEKTOPax a= {ax ;a,,a, },B = {bX by bz} "
c= {cx;cy;cz} onpenensiercs o popmyne : V, . = ‘GXB)E‘ .
BexkTopsl a= {— 4;5;0}; b= {7;6;—6} : c= {0;1;_2}.
a, a, a,
Haiinem cMeranHoe npousBeieHue BEKTOPOB 10 (hopmyrie (5 % 5)(_; - bx by bz :
Ck C ¢
-4 5 0
(axb)c=|7 6 —6=48+0+0-0-24—(-70)=94.
0 1 -2
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Torma Vv, ,, = 94 = 94(663).

Tax xak npsimast napasienabHa cropoHe AB, To oHa mapasienbHa U BEeKTOpY
AB={-1-38-5}={-43}.
YpaBHeHHe npsMoit, poxosiiieit yepe3 ganuyio . M (Xo; yo) IapajuieIbHO BEKTOPY

X—Xo — Y—Yo

S= {l : m} UMeEeT BUJL:

I m
TozxcTaBuM KOOPAUHATE TOYKH C(—1—5)1 KOOPAMHATEI BEKTOPA AB = {~43}:
X (D) _y-(5).
—4 3
X+1 y+5
[IpeoGpaszyem ypaBHEHHE: - 3 ; 3(X +l) =—4. (y + 5);

3X+3=-4y—-20; 3Xx+4y+23 =0 — uckomoe ypaBHCHHUE MPSIMOI.

JInddeperumansaoe ypapHenue Y = X°y — 310 auddepeHnuanbHoe ypaBHEHHE C

pasacAromuMuCAa NICPEMCHHBIMH.

dy

3amenum Y’ = — u npuBeaM K TudepeHInaTILHOMY YPaBHEHHUIO C pa3eICHHBIMU
d d

NEePEMEHHBIMHU: a_ X’y ; D xegx.
dx y

[IpounTterpupyem o0e 4acTu ypaBHEHUS J‘ﬂ = j x2dx ;
y

X3
In|y| = 3+ C — obee perueHue .

dyuknus Y = X° —6X+5 — 370 mapaboa, BETBU KOTOPOH HAMpaBIeHBI BBEPX, OHA

MEepeCeKacT OCb Ox B ABYX TOYKaX. Haiigem ux KOOpAWHATHI:

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

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

(ep]

XlszS;

2

XZZE:]"
2

Tak kak gurypa pacrnonoxxena Huwxke ocu Ox , TO IUIOIIAb KPUBOJIMHEHHOM Tparnenuu
HaiineM o ¢opmyrie: [nomans Gurypsl , orpaHnueHHON QyHKIUEH Y = f(X) , ocbto Ox
b
v npsambeiMu X =a, X =b onpenensercs no popmyne : S = —J. f (X)dX.
a
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Torna S=—_j[(x2—6x+5)dx:— X—;—%Jﬁx} ° =

~ 1 305,05 (1 345|120 50-1 5]
3 3 3

3
:_(%_52 = _(_g _32 :102(e02).
3 3 3 3

2
5. Oyakuusg Y = 83X 1

CIOKHON pyHKIHMH : Y = f'((o(x))- qp’(x):

3710 cnoxHas QyHkius. [Ipumenum Gopmyiy mpou3BoIHOM

4 '
2 2 2 2
y' = (eax +1) _ ¥, (3X2 +l) _ e gy = Bx. M

Hannem 3HaueHue nNpou3BOAHON B TOYKE X, = 0:

y'(0)=6-0-639* = 0.

YK-1.3. PaccmaTtpuBaer BO3MOKHbIe BapHAHThl PpPeELICHUS 3a1a4M, OLEHMBAsA MX
JAOCTOMHCTBA U HEIOCTATKHU

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

TecToBble 3aJaHUA 3aKpPbITOro TUIIA

1. Ilpu TpaHCIOHMPOBAHNU MaTPHUIIBI ee oNpe/ieJInTelb (BbIOEpUTE OJNH BapUaHT OTBETA)
a) MEHsIeT 3HaK Ha MPOTUBOIIOJIOKHBIN
0) yMHOXaeTcsl Ha TPOU3BOJILHOE YHCIIO
B) HE MEHSETCS
T') HE CYILIECTBYET
J1) paBeH HyIO.

2. Ilnomwaaps napajJieaorpamMma ompejedsiercss no ¢opmyse (BbiOepuTre OJUH BapHaHT
OTBETA)

a) S :%‘5%‘
5 == abg
5 S = abd
r S :‘axﬁ‘

1= 1o .
n) S :E‘a‘ ‘b‘ -sin @
3. B ypaBHenuu npsimoii A(x —xo) + B(y — yo) = 0 3nauennss A u B onpenensiior:
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(BeIOCpUTE OJIUH BapUAHT OTBETA)

a) BCJIMYHHBI OTPE3KOB, OTCCKACMBIX HpﬂMOfI Ha KOOPAWUHATHBIX OCAX

0) KOOpIUHATHl HOPMAJIBHOTO BEKTOpa
B) KOOPJAMHATHI HAIIPABJIAIOIIETO BEKTOPA
T') IapamMeTpsl ypaBHEHUS

J1) KoopIMHATBI TOUKH, YEPE3 KOTOPYIO MPOXOAUT IpsIMast

4. ®ynknus y =  (X) ABJsieTcs] HEYETHOM, €CJIM BBITIOJIHSIETCS YCJIOBHE:

(BeIOCpPUTE OJIUH BapUAHT OTBETA)
a)f(=x)=1(x)
6) f (—x) # f (x)
B) f (=) #—f(x)
r)f(=x)=-1(x)

5. YpaBHeHue npsiMoii, MpoXosiieil Yepe3 JaHHYI0 TOUYKY MapajlieIbHO HANIPABJISIOLIEMY
BEKTOpY, HMeeT BUA: (BbIOEpPHUTE OJIMH BapHAHT OTBETA)

X+X, _YtY,

Y I m
6) _XO — y_yO
I m
B) A(X_ Xo) _ B(y_ yo)

| m

r) A(x —x0) + B(y —y0) = 0
1) A@x —x0) = B(y —y0) = 0

Kiroun

DB WIN|E-
1| o> |

6. Onpenenurs cooOTBEeTCTBHE MeEXKAY AU PepeHINANBHBIM YPABHEHHEM H METOAOM

€ro penieHus:

HHuggepenyuanvroe ypasnenue

Memoo pewerus

1y - 3x? y=0 a) METOJI pa3Ie/ICHUs IEPEMEHHBIX
; 2 _y3 Yy _
2. Y +—y=X 0) MeTOJ TOJICTAHOBKH, 3aMeHa — — = U
X X

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

B) MeTo]l bepHym — noacTtaHoBka Y =U-V,
rae U=U(Xx),-v=V(X)

T') COCTaBIIEHUE XaPaKTEPUCTUUECKOTO
ypaBHEHUS

PesynbTarsl oopMuTh B TAOIMIIE
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1 2 3 4
Kiroun
1 2 3 4
a B r 0
Bropoii 3Ttanm (MpOABMHYTBHIH YPOBeHb) — IOKa3biBaeT C(GOPMHPOBAHHOCTH

MmoKa3arejsd KOMIICTCHIHHU «YMETb»:

HCII0JBb30BATH BO3MOYKHBIC BapUAaHTblI PCEIICHHUA

3agavdu, oucHuBass UX JOCTOMHCTBA U HCAOCTATKH.

M owdeE

Knroun

3agaHusi OTKPBHITOrO THIA (BOIPOCHI ISl ONPOCA):

Kakoe coObITre Ha3bIBAIOT MPOTHUBOIOIOKHBIM?
UTo Ha3bIBAIOT AUCKPETHON CIy4aliHON BEIMUYMHON U KaK OHa 3ajaaercs?
Uro Ha3bIBaeTcs epBo0OpasHOl GyHKIUU?

Kak cBsi3anbl MexkIy co0oit muddepenunansnas Gpynkuus pacnpenenenus T (X) u
unTerpanbHas Qynkuus pacnpenenenus F(X) nenpeprisHoii ciryuaiinoii BeauuuHbI?

Uro HazwiBaeTcsa AuddepeHnanbHbIM ypaBHeHHEM (QYHKIIUU OJJHOW MepeMEeHHOMN ?

CoObITHE A, KOTOPOC COCTOUT B HCIIOABJIICHUU OJAHHOI'O COOBITHS A, Ha3bIBaACTCA
IMPOTHUBOIIOJIOKHBIM IO OTHOIICHHWIO K JAHHOMY .

CrnyuaiiHas BETMYMHA HA3bIBACTCS IUCKPETHOM, €CIIM OHA MOYKET IPUHUMATh KOHEUHOE
WJIY CYETHOE YUCJIO 3HAYCHUH.
[Tpocreiiet popmoiil 3akoHa paciipeiesieHus BseTcs Tablnla, B KOTOPOH 3amCaHbl

Xy Xpyeey X

BO3MOJXHBIC 3HA4YCHUA CJ'Iy‘-IﬁfIHOfI BCJIINYHHBI "un COOTBCTCTBYIOIINE HM

BEPOSTHOCTH P1: P2s-s P

JIMCKpeTHast —ClyyailHas BEJWMYMHA 3aJ1a€TCAd  3aKOHOM  PacIpeesieHus.
pacnpesenenus B BuAe (GOPMYJIbI BEIPAKAET BEPOATHOCTH pi KaK QYHKIHIO OT Xi,.
3aKkoH pacrpe/eneHus B Buje rpadka Ha3pIBaeTCs MHOTOYTOJIBHUKOM PaCIIpe/IeNieHusI
WJIM TTOJIUTOHOM.

3akoH

F(x)

nepBoo6pasHoii) ans pynkmun | (X) Ha npomexxyTtke X ,ecmm VX € X

F/(x)=f(x).

OyHKIUA Ha3bIBaeTCs MEpBOOOpa3HON  pyHKuMEH (umn  mpocto

Huddepenunanbaas 1 UHTErpaibHas GYHKIUU paclpeieeHUs] B3aMMOCBSI3aHbI.

().

MHTETrpajibHyI0 QYHKIIHIO paclpeesieHns BEpOSITHOCTEN F(X) o Gopmyie:

F(x) = f f (t)dt

3Has guddepeHUANbHYI0 (QYHKIUIO paclpeaeIeHUs MOXXHO ONpPEICIUTh

N wHaoOopoT, 3HAs WHTETPAIbHYI (QYHKIHIO pacUpenesieHns, MOXHO HaWTH

nudpepeHunanbayo QyHKIUIO pactpeneienus: f (X) = F/(X).

HudpdepeHunanbHpIM  ypaBHEHHEM (QYHKIUUM OJHON NepeMeHHOI Ha3bIBaeTcs
ypaBHEHUE, CBSI3bIBAIOIIEE HEM3BECTHYIO (PYHKIIMIO, HE3aBUCUMYIO IEPEMEHHYIO U
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npousBoAHble (unu audpdepeHnranbl) OT HEU3BECTHOH (QYHKIUU IO HTOU
MEPEMEHHOM.

Tperuii dTan (BLICOKMI YPOBEeHb) — NMOKAa3biBaeT CHOPMHUPOBAHHOCTH NMOKa3aTeNs

KOMIICTECHIMU «UMETh HABBIKW»: UMETh HAaBBIKH HCIIO0JbB30BaHHSI BO3MOKHBLIX BapHaHTOB
pelicHud 3aia4u, ONCHUBAsA UX T0CTOMHCTBA 1 HEAOCTATKH.

Pacuernas pa6ora:
Pemnth cucremy TMHEMHBIX ypaBHeHU MeTos1oM Kpamepa:

X +3Xy; +X3 =0
Xg +2X3 =95
Xg +2X, +3X5 =5.
CocTaBUTh YpaBHEHHUE IJIOCKOCTH, IIPOXOIAIICH Yepe3 TOUKyY A(2;l;3) NEePIEHANKYISIPHO
X—4 y+1 z+4
-3 1

IPSIMO

Ha monke croar 10 mamok. M3 Hux 3 comepkaT WHGOPMALUIO TIO KPESIUTOBAHHIO, a
ocTaJbHbIe — M0 MHBEeCTUpOBaHUIO. Haymauy BeiOuparoT 5 mamok. KakoBa BeposITHOCTh
TOTO0, YTO BCE OHH COJIEPKaT WH(OPMAIIHIO 110 HHBECTUPOBAHUIO?

Haiitn HanMeHbIIee 3HaYeHNE GYHKIMH Y = 3X — X’ Ha OTpe3Ke [0;1].

B tpeyronpauke ABC ¢ 3a1aHHBIME KOOPAMHATAMH BEPIIUH A(2;5); B(6;—3); C(— 4;—2)

HalTH ypaBHeHHE BbICOTHI CD.

Knroun

1.

Haiinem onpenenurens cucTeMbl AU ONpeenuTeNsIME Hen3BecTHBIX Aq, Ay, A3 o

MIPaBUIy TPEYTOJIbHUKOB:

1 3 1
A=l 0 2=0+2+6-0-4-9=-5=0;

1 2 3
0 31

=5 0 2/=0+10+30-0-0-45=-5;
5 2 3
1 0 1
1 5 2/=15+5+0-5-10-0=5;
1 5 3
1 3 0
1 0 5=0+0+15-0-10-15=-10.
1 2 5

Pemenue cucteMbl IMHEHHBIX ypaBHEHHUH Haiaem no hopmynam Kpamepa
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N S TV g B 10
A -5 A -5 A -5

Otger: (L-1,2).

2.

[MpsiMast ¥ TIOCKOCTD TE€PIEHAMKYISAPHEI, €CJIM HOPMAIbHBIN BEKTOP IIOCKOCTH
N = {A; B; C} Y HAIPABJISIOIUIA BEKTOP MPAMOit S = {l ym; n} KOJUTMHEAPHBI:
—-—= A B C
N[IS: —=—=—.

Il m n
Hampasnstommii BEKTOp MpsMoin S = {2;—3;1} .

Tornma AZE:E:]_: A=2,B=-3,C=1.
2 3 1

HopManbHbIl BEKTOP MJIOCKOCTH : N = {2;—3;1}.

CocraBUM ypaBHEHHUE IIJIOCKOCTH, MPOXOISALIEH Yepe3 TOUKY A(2;1; 3) MIEPIICHIUKYIISIPHO
sektopy N = {2:-31} 0 popmyme: A(x—x,)+B-(y—Y,)+C(z-2,):
2(x—2)+(-3)-(y-1)+1-(z-3)=0; 2x—4-3y+3+2-3=0;

2Xx—-3y+2—-4=0.

0O0603HauuM coObITHE A — B3SITh 5 MaNoK 110 UHBECTHPOBAHMUIO.
Tak kak u3 10 namnox 3 mo KpeIuTOBaHMUIO, TO IO MHBECTHPOBAHHIO — 7 MATIOK.
101 6-7-8-9:10
S5l 120
n 6.7

=——=21

Yucno 61aronpusTHBIX UCXO0B — M = C? =—

ot2t 2

=252.

—C2 —
OO1ee KOIMYECTBO BCeX BO3MOXKHBIX Hcxo10B — N=Cpp =

m
[TpumennumM GopMyITy KIIaCCUUYECKOTO orpeaeenns sepostaoctu: P(A) = —:
n

P(A) =L _ 1 00833,
252 " 12

Ecnu @yHK1us HepepbIBHA Ha OTpE3Ke [a; b], TO OHA JOCTUTHET Ha 3TOM OTPE3Ke
HanOOJIBIIETO M HANMEHBIIIETO 3HAUCHHS MITU B TOUYKAX SKCTPEMyMa JIEXKAIIUX BHYTPH
oTpe3Ka [a; b], WIN Ha KOHIIAX OTpe3Ka.

HaiineM nmpon3BOHYI0 M KPUTHYECKHE TOUYKHU IIEPBOTO poAa
!

y' = (3x— x3) =3-3x%;

y'=0: 3-3x*=0; 3x* =3, x* =1, x=4L

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

Beruncnnm 3nauenne pyHkimu B Toukax X =0 u X =1:
CpaBHuBas 3HauUeHHs QYHKIUH B ATUX TOYKAX, OMPECISIEM , YTO HaNMEHbIIIee 3HAUCHHE

yHaMM = y(O) = 0 )

Bricora CD neprenaukyspHa cropone AB, a ci1e10BaTeIbHO U BEKTOpY AB.
Bexrop AB = {6—2; —3-5}={4,-8}.

Haiinem ypaBuenue BbicoTsl CD, kak ypaBHeHHE NpsAMOM, MPOXOIAIIEH Yepe3 JaHHYIO
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Touky M (XO; yo) MEPIIEHAUKYIISAPHO BEKTOPY N = {A; B} o gopmyre:
A:(x=%)+B-(y-y,)=0.

[ToacraBum koopauHatel TOuku C (— 4;—2)14 KOOpJIMHATHI BEKTOpa Né = {4;—8}:
4-(x+4)+(-8)y+2)=0[4

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

X+4-2y-4=0;

x—2y=0.

YpaBuenue BoicoThl CD umeer Bua: X—2y =0.
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OueHo4YHbIEe CPeACTBA VISl POBEeHNS MPOMEKYTOUYHOM aTTeCTANMHU

[IpomexyTouHas aTrTecTanus NpoBoaUTCS B (hopMe 3aueta B 1 cemecTpe U 3K3aMeHa BO 2
cemectpe. [IpencrasiieH olMH U3 BapMaHTOB

TecToBbIE 321aHUS K 324eTy
TeopeTnyeckas 4acTh

1) TIpu TPAHCIIOHHPOBAHUHU MATPHIILI €€ ONpeIeTuTeb
(BBIOCpUTE OJTMH BapUAHT OTBETA)

a) MEHSET 3HaK Ha MIPOTUBOIOJIOKHBIH

0) yMHOXkaeTcsl Ha MPOU3BOJILHOE YHUCIIO

B) HE MEHSETCS

') HE CYUIECTBYET

1) paBeH HYJIIIO

2) HopmaibHoe ypaBHeHHe NIPSIMOii onpesie/isieTcsi ypaBHEHHEM:
(BbIOEpUTE OJIMH BapUaHT OTBETA)

a) A(x —xo) + B(y—10) =0
6) A(x —xo0) — B(y —y0) =0
B) X cosa+ysinoa+p=0
r) X coso +ysina—p=1
1) X cosa, +y sina—p =0.

3) ®oxkajbHbIe PAANYChI JJLIMIICA ONIPENeISIOTCs M0 hopMyJiam
(BpIOCpPUTE OJIMH BapUAHT OTBETA)

) r,=exta
5) r,=at X
5 2 =1(a+ &X)
D r, =& T ax
0 r,=axte

4) OobeM mapaJuiesienumnena onpenesiercs mno gpopmyJie
(BBIOEpUTE OJIMH BapUaHT OTBETA)

1 ———
a)vzgabc‘
oy 0C
1— —
B)\/:E‘axb‘
1 — —
r)Vza_(a_xb)
Z[)V:‘axb‘

5) IlapameTpuYecKue ypaBHEeHUsI IPSAMON HMEIOT BHA:
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(BpIOCpPUTE OJIUH BapUAHT OTBETA)

X=X, +It
y=Y,+mt
Z=17,+nt
X=X, —It
y=Y,—mt
6) z=12,—-nt
X=(x,— )t
y:(yo_m)t
z=(z,—-n)t
X=X, —1)/t
y=(yo-m)/t
z=(z,—n)lt

X=Xt

y=Yot
) z2=17,t

IIpakTH4yeckas 4acThb

5 4

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

(BBIOEpHTE OJTUH BapHaHT OTBETA)
2 41
11 30
-3 19
2 11 -3
41 30 19)
-10 20
6 20}

10 31
21 26
-1 13

10 21 —1)

(31 26 13
1)



7) Jan TpeyroabHuk ABC ¢ Bepmnnavu A(-1; -3), B(4; —5), C(2; 1). [iiuHa BBICOTHI,

NPOBEICHHOH U3 BeplIMHbI B paBHa

(BpIOCpPUTE OJIMH BapUAHT OTBETA)
a)5

0) 4,8

B) 5,3

r) 5,2

1) 5 V2

8) MHuMasi oJIyoch runepoosbl, GoKychbl KOTOPOil pacnosioxKeHbl Ha ocH Ox, HEHTP

B HayaJjie KOOPAMHAT, PACCTOSIHHE M€Ky BePIIMHAMYU PaBHO 16, a IKCHEHTPHCUTET PaBeH
5/4, paBHa

(BpIOCpPUTE OJIUH BapUAHT OTBETA)

2 2V/41
5) V41

B) 10
r)6
n) 4

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

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

a) 18

0) 6

B) 3

r) 4

n) 23/6

10) YpaBHeHuHe MJIOCKOCTH, MpoxoAsimeil yepe3 Touky M(-2; 1; 3) u nmapanjeabHoi

IVIOCKOCTH 2Xx — y — 4 = () umeeT BUJ

(BBIOEpUTE OJIMH BapUaHT OTBETA)
a)2x—y+5=0

0)2x—-y+3=0
B)2x—y—4z+17=0
r)2x—y-4z-17=0
n2x+y-z+3=0

Karoun
1. B
2. |n
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.
27.

Bonpockl Ha 3k3aMeH
(11 cemecTp)

Matpuiel. Buaer matpun. [efictBust Haag MaTpumiamu. DJaeMEHTapHbIE MPeoOpa3oBaHuUs
HaJ MaTpUIaMH.

OCHOBHbBIE TIOHATHS U CBOMCTBA oNpeaenuTeneil. Belunciaenue onpenenurenei.
Onpenenureny BbICUIMX NOPAJKOB U UX BBIUHCIICHUE.

O6parnas matpuna. Haxoxaenne oOpaTHONW MaTPHIBI.

Panr matpuus.

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.

KommuiekcHbie uncna. Anredpanyeckasi, TPUTOHOMETpUYECKash U MOKa3aTenbHas (popma
KOMIIJIEKCHOT'O YHUCJIa.

['eomeTpuueckas UWHTEpHpeTalMsi KOMIUIEKCHBIX uuceld. Moayiab M apryMEHT
KOMIIJIEKCHOTO YHCJIA.

JleiicTBUs HaJl KOMIUIEKCHBIMH 4YHMCIAMH B alreOpanyeckoil, TPUTOHOMETPUYECKOH U
nokazaTesibHoOu opme.

®opmyna Myaspa. M3Bnedyenne KopHs N-i CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

OcHoBHbIE TOHATHUS CBOOOJHOrO BekTopa. JIuHEilHbIe omepanuu HaJ BEKTOpaMU B
KoopauHaTtHOU (opme. basuc B TpexmepHOM mpocTpaHcTBe. PasznoxkeHue BekTopa Io
opTaM.

CkansipHoe IpPOU3BEIAECHUE JIBYX BEKTOPOB M €r0 CBOWCTBA. BBIYMCIIEHHE CKAIAPHOTO
NIPOM3BEACHHUS BEKTOPOB B KOOPIMHATHOM (hopme.

[TpunoskeHus CKaIsIpHOrO IPOU3BEICHUS.

BekropHoe mpownsBeneHuEe BYX BEKTOPOB M €r0 CBOWCTBA. BBIYMCIIEHHE BEKTOPHOIO
NPOM3BECHUS BEKTOPOB B KOOPIMHATHOH (popme.

I'eomeTpuyecknii  CMBICH BEKTOPHOIO Ipou3BeleHUs. [IpuiokeHus BEKTOPHOTO
IIPOU3BENICHUS.

CMmelraHHOe NMPOU3BEIECHHUE TPEX BEKTOPOB M €r0 CBOICTBa. BhluncieHne cMelaHHOTo
NPOM3BECHUS BEKTOPOB B KOOPJIMHATHOM hopme.

I'eomeTpuyecKknii CMBICIT CMEIIAHHOTO IIpou3BeleHus. [IpuiokeHns CMEmaHHOTO
IIPOU3BENICHUS.

Cucremsl koopauHaT. OCHOBHBIE 33/1a41 aHATUTHYECKON F€OMETPUHN Ha IMJIOCKOCTH.

Jluaun mepBoro mopsaka. OOmee ypaBHeHHe mpsaMmoil. MccrnenoBanue o01ero
ypaBHEHUs MPSMOM.

Paznuynble BUIBI ypaBHEHHUS INPSIMOW HA IUIOCKOCTH: YPAaBHEHHE IPSMOWU C YIJIOBBIM
Kod(pumeHTOM. YpaBHEHUE MPSMOM, MPOXOsiiel uepe3 JaHHYH TOYKY B JIaHHOM
HaIpaBJICHUU. Y paBHEHUE My4Ka NPSAMBIX, IPOXOAIINX YEPE3 JAHHYIO TOUKY.
VYpaBHEHHE NPSIMON, NPOXOIAIIEH Yepe3 JBE JAaHHbIE TOYKH. YPAaBHEHHE IIPSIMOI,
IPOXOJAIIEH Yepe3 NaHHYI0 TOUYKY NapajuleIbHO HAIPABIIAIOIIEMY BEKTOPY. Y paBHEHUE
NpsIMOM, IPOXOAIIEH Yepe3 aHHYI0 TOUYKY MEepHEeHAUKYISIPHO HOPMaIbHOMY BEKTODY.
HopmanbHoe ypaBHEHUE IPSIMOIA.

B3anMHOe  pacrionokeHne ~— ABYX — OpSAMBIX.  YCIOBUA — NApAIEIbHOCTH U
NEPNEHIUKYIJISIPHOCTH JBYX NPSIMBIX, TAHI'€HC yIJla MEKIY ABYyMs NpsAMbIMH. PaccrosiHue
U OTKJIOHEHHE OT TOUKH JI0 MPSMOM.

Kpussbie Broporo nopsiaka. OKpy»KHOCTb. DJUIHIIC.

Kpussie Broporo nopsiaka. I'unepOouina. Ilapabona.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,
45.
46.
47.

48.
49.

50.
51.

52.

53.

54.

[Tmockocte B mpoctpancTBe. OOIiee ypaBHEHHE IUIOCKOCTH. HemomHple oO0mue ypaBHEHUS
IUIOCKOCTH.

Paznmunble BUIbI ypaBHEHUS IJIOCKOCTH B IPOCTPAHCTBE: YPABHEHHUE TUIOCKOCTH, TIPOXO/ISIIEH
4yepe3 JaHHYI0 TOYKY, HNEPINEHIUKYSIPHO HOPMAIBHOMY BEKTOpPY. YPaBHEHHME IUIOCKOCTH,
MPOXOAALIEH Yepe3 TPU IaHHbIE TOUKH. Y PaBHEHHE IJIOCKOCTU B OTPE3Kax Ha OCsX.
HopmainbHoe ypaBHeHMe 1U10cKOCTH. OTKJIOHEHHE U PACCTOSIHUE OT TOUKH J10 IVIOCKOCTH.
B3aumHoe  pacnonokeHne — JABYX ~— IUIOCKOCTEH.  YCIOBHA — MApaJUICIbHOCTH U
NIEPIIEHIMKYJSIPHOCTH JABYX INIOCKOCTEH. YTOJI MEKITY ABYMs ITIOCKOCTSIMMU.

[Ipamast B mnpocrpaHcTBe. PasmuuHble BUABI ypaBHEHHST MPSIMOA B  IPOCTPAHCTBE:
Kanonnueckue ypaBHEHMs NPsAMON. YpaBHEHHE NPSAMON, IMPOXOIAILEH 4epe3 [BE JaHHBIC
touku. O01IHMe ypaBHeHUs npsMoi. [TapameTpudeckre ypaBHEHHUS TTPSMOH.

B3aumHoe pacrionokeHue IByX MpsAMBIX B IPOCTPAHCTBE. YCIOBUS NAPALICIBHOCTH U
NEPHEHIMKYJSIPHOCTH ABYX MPAMBIX. YTOI MEXIY ABYMsI IPSIMBIMU.

B3anmHOoe pacnosiokeHuEe NpsAMOM M IUIOCKOCTM B INPOCTPAHCTBE. Y CIOBUSA
NapaJIEIbHOCTH U NEPHEHANKYISIPHOCTH NPSAMON U INIOCKOCTH. YTOJI MEXAY IPSIMON 1
IUIOCKOCTBI0. ToUKa npecedyeHus NpsiMon U IIIOCKOCTH.

Heonpenenennsiiiunrerpan. [lonstue u cBoiictBa. Tabnuiia OCHOBHBIX HHTETPAJIOB.
OcHoBHbIE METO/IbI UHTETPUPOBAHUS. MeTonbl HENOCPEJCTBEHHOTO
WHTErpUpOBaHUE, MOACTAHOBKU, HHTEIPUPOBAHUS YACTIMH.

NuTerpupoBaHue palUOHAIbHBIX, HMPPALUMOHAIBHBIX M  TPAHCLEHJEHTHBIX
byHKIUH.

Onpenenennbii uHTerpai. CBoiicTBa omnpeneaeHHoro wuHrterpana. dopmyna
HproTona- JleitOuuma. MeToabl BEIYMCIEHHN ONMPEIEIEHHBIX HHTETPaIoB.
HexoTopbele mpumeHeHHs OIpENENEeHHOro HHTerpaia. Beluumcienue miomane
buryp, IIUHBI IyTH, IJIOMAAW TOBEPXHOCTH BpalleHus, oobema Tena.
Huddepenuuansupie  ypaBHEHUs mepBoro mnopsaka. Jduddepenumanbabie
ypaBHEHHUS c pa3AeasIoIUMHUCST NEPEMEHHBIMU. OnHopoaHbIE
nudpepenunansubie ypaBHeHus. Jinaeiinsie quddepeHnnanbuple ypaBHEHUS.
Huddepennuanbuble ypaBHEHHS BbICIIUX MopsakoB. 3agaua Komwu. YpaBHeHus,
JIOTMyCKaloIue MOHWKeHNe nopsaka. [IpunoxeHus K pemeHuto 3agad 00 u3ruode

CTEPXKHS.
Jluneiinple oaHOpOAHBIE IHPepeHINalbHbIE ypPaBHEHUS BTOPOTO MOpSAKa C
IIOCTOSIHHBIMU K03 puLHEHTaMU. Heoxanoponusie nudepeHnanbHbIe

YPaBHEHHS BTOPOTrO NOPSAJAKA. YPAaBHEHUs CO CIEIHAIBbHON MPaBOU Y4aCThIO.
Crnyyaiinble COOBITUS M UX BUIBL.

Knaccuueckoe ¥ CTaTUCTUYECKOE ONPEACIEHUE BEPOSTHOCTH.

I'eomeTpuyeckoe onpeneacHnue BEPOITHOCTH.

Teopembl ci10KeHHsI BEpOSITHOCTEH /1J11 COBMECTHBIX M HECOBMECTHBIX COOBITHH.
TeopemMa yMHOXXEHHMsSI BEpPOSTHOCTEH JJs 3aBUCHUMBIX W HE3aBUCHMBIX COOBITHII.
BeposiTHOCTE NOSIBIIEHUS XOTSI OBl OJTHOTO U3 COOBITUI HE3aBUCUMBIX B COBOKYITHOCTH.
ITonnas BepoaTHOCTE. POpMyIibl baiieca.

IToBTOopHBIE He3aBHCcUMBIE ucnbiTanusa. @opmyna beprynnu. HauBeposTHeiiee 4ynciio
HOSIBIICHUSI COOBITHS.

JloxanpHas n uHTErpanpHas TeopemMsl Jlamiaca.

®opmyna IlyaccoHa. BeposATHOCTb OTKIOHEHHS] OTHOCUTEIBHOM YaCTOTHI OT IIOCTOSSHHON
BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSX.

JluckpetHas ciyvaiiHass BEJIMYMHA. 3aKOH PpacHpeleleHMs] IUCKPETHOM CIly4alHOMN
BEJINYUHBI.

UucioBble XapaKTEpUCTUKU JHUCKPETHOM CIIy4alHOM BEIMYMHBL MaTEMaTU4YeCKoe
0’KMJIaHHE, TUCIIEPCHS, CpEIHEE KBAIpaTHUECKOe OTKIOHEeHHE. VX CBOMCTBA.
buHOMUanbHBIA 3aKOH pacHpeneneHus] JUCKPETHOM CIydyailHOW BEJIWYMHBI. 3aKOH
pacnpenenenus [lyaccona
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55. 'eoMeTpuvecKuii 3aKOH pacrpeacIICHHs.

56. I'unepreoMeTpruvecKkuii 3aKOH pacrpeieeHusl.

57. HenpepbiBHas ciyuaiiHas BenuunHa. OyHKIMS paclpesieeHusl BEPOSTHOCTH, IIIOTHOCTb
pacupeneneHus BEpOSATHOCTH HENIPEPBIBHOM CIIy4aiiHOW BEJIMUUHBI.

58. UucioBble XapaKTEpUCTUKH HENPEPHIBHOW CIIyyailHOM BEJMYMHBL: MaTeMaTHYECKOe
OKHJaHUE, TUCIIEPCUsl, CPEAHEE KBAIPaTUUECKOE OTKIIOHEHHE.

59. 3akoHBI pacnpeneseHrs HePEPbIBHOM CITyYaliHON BEJTUYUHBI.

60. HopmanbHblii 3ak0H pacnpenenenus. [IpaBuio Tpex curm.

4. METOAWYECKHUE MATEPHAJIbI, ONPEJEISIIOIIAE NPOLELY PbI
OINEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

HJ’I?I BBITIOJTHCHHSA IPAKTHYCCKUX SaHaHI/Iﬁ CTYACHTY HCO6XOI[I/IMI)I pY4Ka, JIMCTbI IJIA
YCPHOBLBIX ITOACYCTOB, KAJIBKYJIATOP.

Texkymuii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYIIEr0 KOHTPOJIS MPOBOIAUTCS B (OpME YCTHBIX OTBETOB Ha
Borpockl. CTyJIEeHT OTBEYaeT Ha MOCTABJICHHBII BOMPOC Cpasy, BpeMsl Ha TIOJATOTOBKY K OTBETY
HE TPEJOCTaBIISACTCS.
[IpakTuyeckue 3alaHUsl KaK CPEJICTBO TEKYIIEro KOHTPOJS MPOBOIATCS B MHUCHMEHHOM
dopme. CTyeHTy BBIIaeTCS 3ajaHue U npeaocTaBisiercs 30 MUHYT JUTsl IOATOTOBKH K OTBETY.

IIpomexyTouHast aTTecTAMA

3auer mpPOBOJAUTCA IyTEM IOJIBEICHUS] UTOIOB IO PE3yJbTaTaM TEKYIIEro KOHTPOJIS U
pe3ysbTaTtaM BbINOJIHEHHS] UHAUBUYaJIbHOTO JOMAIIHETO 3aAaHusl. Eciu cTyieHT He cripaBuiics
C YacThIO 33/IaHUN TEKYILEro KOHTPOJS, EMy MOXKET OBITh IPENIOCTABIEHA BO3MOKHOCTh C/AaTh
3a4eT HAa UTOTOBOM KOHTPOJIBHOM MEpONPHUATHU B (OpMe OTBETOB Ha BOIMPOCHI K 3a4eTy WU
TECTOBBIX 3amaHuii K 3adery. Dopmy 3adera (OMpoC WM TECTUPOBAHUE) BHIOMpAET
MIPENo/1aBaTelb.

Ecnu 3auer mpoBoauTtcs B ¢popMe OTBETOB Ha BOINPOCHI, CTYJIEHTY Ipeiaraercsi OAuH
WJIM HECKOJBKO BOIIPOCOB M3 MEPEYHs] BONPOCOB K 3ayeTy. Bpems Ha MOArOTOBKY K OTBETY HE
MIPEIOCTABIISAETCS.

Ecnu 3aver mpoBoautcs B TecToBOM (opmare, TO Ha TMOATOTOBKY CTYJEHTY
npenocrasisgercs 30 MUHYT.

DK3aMeH MOKET IIPpOBOAUTCA B MMACEMEHHOM (1)0pMe B BUJI€ KJIACCUYCCKUX OMJIETOB MJIH B
Bujie TecToB. PopMy NpoBeIeHNs SK3aMEeHa BBIOMPAET MpernoiaBaTellb

JK3aMeH 10 OwieraM MpoBOAUTCS B 0OblMHOM ¢opMmaTte. M3 sK3amMeHAlMOHHBIX
BONPOCOB cocTaBiieHbl 30 sK3aMeHAIMOHHBIX OmieroB. Kakaplii OMIET COCTOMT M3 4YeThIpex
BOITPOCOB — ABYX TCOPCTHYCCKUX U ABYX IMPAKTUYCCKUX. Kommnext 9K3aMCHAIITMOHHBIX OMJIETOB
Ipe/CTaBJIeH B yueOHO-METOJMUECKOM KOMIUIEKCE IUCIUIITUHBI.

Ha noaroroBky cryaenty npeaocrasisiercs 30 MUHYT.

JK3aMeH B TeCTOBOIl (popme B BHIE MTONOBOI0 KOHTPOJIAA MPOBOIAUTCS MUCHBMEHHO.
Kaxnaplii BapraHT BKJIFOYAET MSATh TECTOBBIX 3aJIaHUIl TEOPETHYECKOM YacTH M MATh TECTOBBIX
3aJ]aHUM IPAKTUYECKON YacCTH 110 OCHOBHBIM pa3jieslaM IUCUUILIMHBL. [[akeT 3a1aHuii “'TOrOBOro
KOHTPOJIS MPEACTABICH B YUeOHO-METOIUIECKOM KOMITJIEKCE TUCITUTIITUHBI.

Ha moaroroBky ctyneHty npenocrasisercs 90 MUHYT.

Jk3aMeH B TecToBOii (opme B cucreme Moodle npencraBieH B cucreme
TUCTaHIIMOHHOTO 00y4yeHust Moodle.
Ha npoxoxneHue tecta cTyieHTy npeaoctasisiercsd 90 MUHYT U ABE MOIBITKHU.
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