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Paboyas mporpamma coctaBiieHa ¢ y4eTOM TpeOOBaHUI:

e IOpsAAKAa OpraHu3alMd U OCYIIECTBIECHUS  OOpa30BaTENbHOW  JEATENbHOCTH IO
oOpa3oBaTelIbHBIM IpPOrpaMMaM  BBICHIETO O00pa3oBaHHMs — MporpamMmmaMm OakajaBpuaTta,
nporpaMmaM — CHEIMAIMTETa, MPOrpaMMaM  MarucTpaTrypbl, YTBEPXKAEHHOTO IPHUKAa30M
MunuctepcTBa Hayku U Bbicuiero oopaszoBanusi Poccuiickoit ®enepanuu ot 06.04.2021 Ne 245
(C MIBMEHEHHSIMU U JIOTIOJTHEHHSIMH ),

¢ (emepanbHOrO roCyapCTBEHHOTO 00Opa30BATEIFHOIO CTaHJApPTa BBICIIETO OOPa30BAHUS IO
HanpasiieHnto noArotoBku 38.03.01 DxoHoMmMKa, YTBEP)KJIEHHOTO NpHKa3oM MuHHCTEpCTBA
Haykd © BeIcmiero oOpaszoBaHust Poccumiickoir ®emepanmu ot 12.08.2020 1. Ne 954 (c
M3MEHEHHSIMU M JIOTIOJTHEHHUSIMH).

[IpenogaBaTenu, MOArOTOBUBIIKE PAO0UYIO MPOTPAMMY:

CTapIIXN MPENoaaBaTellb
Kadeapsl ”HGOPMALIMOHHBIX TEXHOJIOTHIA,
MaTeMaTHKU U GU3HUKH E.A. PoiOnHueBa

PaGouass mporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl HHOOPMAIIMOHHBIX TEXHOJIOTHH,
MaTeMaTuku U Gusuku (mpoTokos Ne 8 ot «7» ampens 2025 r.).

3aBenyrwmmii kageapoi B.1O. Wiabun

PaGouast mporpamma pekoMeHIOBaHa K HCHOJb30BAaHHIO B y4eOHOM MPOIECCE METOAUYECKON
KoMuccuen dakynbprera SKoHOMUKH U yripaBieHust AIIK (mporokor Ne 9 or «10» ampernst 2025 1.).

IIpencenaresib METOAUYECKON KOMUCCHH A.B. XynoJaeit

PykoBoauTesib 0CHOBHOM NPOgecCHOHATBHOMN
o0pa3oBaTe/IbHOI POrpaMMBblI C.A. Ilepenepuena




1. Hpeamer. Leaun u 3aqaum JMCUMILVINHBI, €€ MECTO B CTPYKType
o0pa3oBaTeJIbHOM POrPaMMBbI

MaremaTHKa — 3TO HayKa O KOJIMYECTBEHHBIX OTHOLICHMSAX M IIPOCTPAHCTBEHHBIX
¢dopmax. OHa MMPOKO MUCHOIB3YETCS B €CTECTBEHHBIX HAayKaX Kak Ul TOYHOH (HOpMyITHpPOBKU
UX COJEpXaHMs, TaK U JUIsl MOJTY4YEHUs] HOBBIX pe3yapTaToB. MaremaTnka — (yHJaMeHTalbHas
HayKa, IpPeJOCTaBIAIoNIas oOmMe CPeJCTBA IPYTrMM HAayKaM; T€M CaMbIM OHA BBIABISECT HX
CTPYKTYPHYIO B3aUMOCBSI3b U CIIOCOOCTBYET HAXOKICHUIO CaMbIX OOIIMX 3aKOHOB ITPUPO/IbI.

HpeIlMeTOM AUCIHHUIIJIMHBI ABJIAIOTCSA OCHOBHBIC METOJbI MATCMATHUKH.
HeJ’lﬂMH AUCHHUIIJIMHBI SABIAIOTCA: q)OpMI/IpOBaHI/Ie KOMIIJICKCA 3HAHUM II0 MaTE€MaTHKCE,

MPUBUTUE HABBIKOB HCMOJIB30BAHUS MAaT€MaTUUYECKHMX METOJOB B PEIICHUU MNPAKTUYECKUX M
MPUKIAIHBIX 3a7a4d; pPa3BUTHE HABBHIKOB JIOTHUYECKOTO U  a0CTPaKTHOTO  MBIIIJICHUS;
dbopmMupoBaHre HEOOXOJAUMOTO YpPOBHS MATEMaTHYECKOW TMOATOTOBKH IS  HM3YyUEHUS
SKOHOMUYECKUX JIUCIUIIINH, B OCHOBE KOTOPBIX JIE)KUT MAaTEMaTUYECKUI armapar.

OCHOBHBIMH 33Ja4aMU W3YYCHUS TUCIUILTAHBI SIBIISTFOTCS .
— (opmupoBanue y oOy4aromuxcsi TpeAcTaBiIeHUsT 00 aOCTPaKTHBIX TIOHITHSIX
MaTeMaTHYeCKOT0 anmapara ¥ aHATUTHYECKAX METOaxX PeIIeHUs MPUKIIaHbBIX 33/1a4;
— noiydeHue GpyHTaMEeHTaIbHBIX 3HAHUH W3 Pa3IMIHBIX Pa3/IesiOB BBICIICH MaTEeMaTHKH,
— OBJIAJICHUE TIPAKTHUYCCKUMH TPUEMaMH H HAaBBIKAMH PEIICHHS  THITOBBIX
MaTeMaTHYeCKHX 3a/1a4;
— TpPUOOpPETEHHE HABBIKOB CAMOCTOSITEIILHOW pabOThI C JIUTEPATYpO M JPYTUMH
WHGOPMAIIMOHHBIMHI UCTOYHUKAMH TI0 BBICIICH MaTeMaTHKE;
— pa3BHTHE JIOTUYECKOTO M a0CTPAKTHOTO MBIIIICHUS, YMEHHsI CTPOTO H3JIaraTh CBOM
MBICJIH.
MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.
JucumruinHa «BpIciias MareMaTHKa» OTHOCHTCS K UCIHILIMHAM O0S3aTelIbHON YacTH
(b1.0.08) ocnoBoii mpodeccnoHanbHON 00pa30BaTEIHLHOM MPOTPaMMBI BBICIIIETO 00pa30BaHUs
(manmee — OIIOIT BO) no nanpasnenuto noarotoBku 38.03.01 DxoHOMHKA.

OcHoBBIBaeTcsl Ha Oase 3HaHHﬁ, IIOJIYUCHHBIX B paMKaX HIKOJIBHOI'O KypCa MaTCMaTUKHU
WM COOTBCTCTBYIOIIUX JUCHUIIIIMH CPEAHETO HpO(beCCI/IOHaJ'IBHOFO 06p330BaHI/I$I.

Z[I/ICHI/IHJ'II/IHa yuTaerca B 1 m 2 CEMECTPE, IOOTOMY NPCAMICCTBYCT AUCHUIIIIMHAM
«CTaTI/ICTI/IKa», «MeToJbl U MOJICTH B DKOHOMUKEY.



2. IlepeyeHb INIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHHS N0 AUCHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMHU OCBOCHHSA
o0pa3oBaTeJIbHOM POrPaMMBbI

KO}IBI (I)OpMyJIHI)OBKa I/IHI[HKaTOPI)I JOCTHXKCHHUSA Hﬂa}mpyeMble pPe3yabTaThl
KOMIICTCHIH KOMIECTCHIIUH KOMICTCHIHNH Oﬁy‘IEHI/Iﬂ
Hu
YK-1 Crniocoben YK-1.1. Ananuzupyer 3HaTBH: METO/IbI aHAIN3A
OCYIICCTBJIATDH 3aa4y, BbLACIIAA €€ 3a7a4H, €¢ 0a30BLIC

IIOUCK, KPUTHYECKUI
AQHAJIN3 U CUHTE3
nHpopmanuy,
MPUMEHSTh
CUCTEMHBIH OJIX0]T
JUISl peLIEHUs
ITOCTABJICHHBIX 3a/1a4

0a30BbBIC COCTABJIAIONINE,
OCYIIIECTBIISET
JICKOMITO3HIIUIO 3a1a4

COCTaBJISAIOLINE,

yMeTh: AHAIU3UPOBAThH
3a1ady, BbIeNsAs ee 0a30BbIe
COCTaBJISIFOIIUE, OCYLLECTBIISAET
NEKOMITO3ULIMIO 33]1a4U;

HMeTh HABBIKH . aHAJIN3a
3aJa4y, BEIICIAS e¢ 0a30BEIE
COCTAaBJIIONIHE,
OCYIIECTBIISIET JEKOMITO3HITHIO
3aJa4M.

YK-1.3. PaccmarpuBaer
BO3MOJKHBIC BAPUAHTHI
pelIeHus 3a/1a4H,
OIICHUBAS UX
JOCTOWHCTBA U
HEJIOCTATKU

3HATH: BO3MO>XHBIEC BAPUAHTHI
peleHys 3a/1a4u, OLCHUBAs UX
TOCTOMHCTBA U HEIOCTATKHU,;

YMETb: HCIIOJb30BaTh
BO3MOXXHBIC BApHAHTbBI
PEUIICHUA 3aJa4l, OICHHUBAasA UX
JTOCTOMHCTBA U HEJOCTATKH,

HMETHb HABBIKHU . HABbIKAMHU
HCIIOJIb30BaHMA BO3MOKHBIX
BAapHaHTOB PCIICHUA 3a1a4u,
OLI€HUBas UX AOCTOMHCTBA U
HCOOCTAaTKH.




3. O0béM TMCUUIIMHBI M BUIBI Y4eOHOH padoThl

OuHno-3a04Has opma 3aounas
Ounas popma 00ydeHUS dopma
00yueHust
00yueHus
B T.4. 1O B T.4. 10 B T.4. 10
Byl pabot ceMecTpam CeMeCTpaMm | cemecTpam
BCCTO = = BCCTO = = e =
5 5 g 2 5] 5]
= = = = = | =
5 3 S S 3 8
— o — (@] — ol
Oo0r1ast TpyI0EMKOCTD 71252 |3/108 | 4/144 | 7/252 |1,5/54|5,5/198| — —
IUCUMILIMHEL, 3a4.€]1./9aCOB, B TOM
qHcie:
KonTakTHas paboTa, 4acoB: 84 36 48 52 12 40 — —
- JeKIIHH 46 18 28 24 6 20 - -
- MpaKTUYeCKUe (CEMUHAPCKUE) 33 18 20 28 6 20 - -
3aHATHUS
- mabopaTopHbIe pabOTHI - - - - - - - -
CamocTosTenbHas paboTa, 4acoB 141 72 69 164 42 158 — —
KoHTposs yacos 27 — 27 36 — — —
Bun nmpoMexyTo4HOH aTTecTaiii | 3a4eT, | 3a4eT [IK3aMEH| 3aYeT, | 3aYeT [IK3aMCEH| — -
(3au€T, PK3aMEH) JK3aMeH dK3aMEeH




4. Conepxanme JTUCUHUILTHHBI

4.1. Pazennbl IMCUMIIMHBI U BU/IbI 3AHATHH (TeMATU4YeCKHUIl MJ1aH).

Ne
Paznen mucuunmuHel J I13 JIP CPC
/1
Ounas popma 00ydeHUS
| cemecTp
Pazjen 1. DiieMmeHTHI BoIcHIei ajaredpbl 4 4 _ 16
1. [Tema 1. Marpuiisl 1eiicTBHS Ha/l MATPUIIAMH. 1 1 _ 2
2. (Tema 2. OmpenenuTeNy U UX BEIYMCIICHUE. 1 1 _ 2
3 Tema 3. Cuctembl TMHEHHBIX aIredpandeckux 5 9 6
" lypaBHEHHI -
4 Tema 4. UccinenoBanue CJIAY Ha cCOBMECTHOCTB. B B 4
" |®yHaaMeHTaJIbHas CHCTEMa peleHuil. -

5. [Tema 5. KommiekcHble ynca. — — 2
Pa3nen 2. BekropHasi anredpa 2 2 _ 6

6 Tema 6. OCHOBHBIE TOHATHUS BEKTOPOB. JlecTBus 1 1 5

" |HaJ BEKTOpaMH. -
7 Tema 7. CkaliipHOE, BEKTOPHOE U CMEIIAaHHOE 1 1 5
" [mpou3BelieHUE BEKTOPOB, UX MPUIIOKEHUSI. -
8 Tewma 8. JIuneitHoe N-MepHOE BEKTOPHOE B B 5
" [MPOCTPAHCTBO. -
Pa3znen 3. AHAIMTHYECKAS TeOMETPUA HA 4 4 10
MJIOCKOCTH B

9. Tema 9. OcHOBHBIE 3a1aUN aHATUTUYECKON 1 _ B _
TF€OMETPHUH Ha MJIOCKOCTH.

10. | Tema 10. [Ipsimast TuHUS HA TIOCKOCTH. 1 2 -

11. | Tema 11. Jlunun BTOPOTO MOPsJIKA. 2 2 - 4
Pa3znen 4. AHaanTHYeCKAsi TeOMeTPHS B 2 2 10
MPOCTPAHCTBE o

12. | Tema 12. IlnockocTs B IIPOCTPAHCTBE. 1 1 -

13. | Tema 13. IIpsmas B mpocTpaHCTBeE. 1 1 —

14. |Tema 14. B3aumHoe pacrnonioKeHue IpsMon u B B B 5
MIJIOCKOCTH B IPOCTPAHCTBE
Pa3znes S. BBegenue B MaTeMaTH4eCKUM aHAJIM3. 2 2 - 8

15. |Tema 15. MuoxectBa 1 byHKIHU. - - - 2

16. [Tema 16. IIpenen pynxmun. OCHOBHBIE TEOPEMBI O 2 2 B 4
npeaenax.

17. — — 2

Tema 17. HenpepbIBHOCT (DYHKITHH.




Paznen 6. Indpepenuunanbroe ncuncieHue 4 4 16
(pyHKIMHU 0HOI NTepeMEeHHOM

18. |Tema 18. ITpoussoanast (1)yHKLII:II/I. 2 2 4
JuddepenunpoBanue GyHKIHIA.

19. |Tema 19. Teopemsl 0 mudpdepeHuupyeMbIX _ _ 2
(GYHKIHUAX.

20. |Tema 20. Muddepenman pynxuuu. IIpasuio _ _ 4
Jlormurarns.

21. |Tema 21. I/ICSJIGI[OBaHI/Ie (GYHKIHA ¢ TOMOIIBIO 2 2 6
IIPOU3BOJIHOIA.
Paznea 7. InddepenuunanbHoe ucumncjieHme _ _ 6
(pyHKuMU ABYX nepeMeHHbIX.

29 |Tema 22. ®ynkuuu nByx nepeMeHHbIX. YacTHbIe _ _ 2
MIPOU3BOJIHbIE DYHKIUU JIBYX NEPEMEHHBIX.
Tema 23. DxcTpeMyM (pyHKUINHU JBYX NEPEMEHHBIX.

23. | HeoGXoanMble 1 I0CTATOUYHbIC yCIOBUS - - 4
CYIIECTBOBAHMS SKCTPEMyMa.
Bcero 3a | cemectp 18 18 72

Il cemecTp

Pa3nen 8. UnTerpanbHoe ucuuciaenne GyHKuuu 10 8 28
O/IHOM NepeMeHHOoI

24. |Tema 24. Heonpenenenupiii uaterpai. OCHOBHbIE 4 2 6
METO/Ibl HHTETPUPOBAHHUS.

o5 | Tewma 25. I/IHTerI/IpOBaHI/IUe palMOHAIBHBIX 2 2 6
anreOpandeckux QyHKIUH.

26. |Tema 26. MurerpupoBanue TPUrOHOMETPHIECKHX _ _ 4
Y UPPAMOHATILHBIX (PYHKIIHH.

27. | Tema 27. OnpenieneHHbI! UHTErPall, €ro CBOWCTBA 2 2 6
Y METO/]Ibl BHIYHCIICHUSI.

28 |Tema 28. [Tpunoxenust ONPEACICHHOTO 2 2 4
WHTerpasa.

29. | Tema 29. HecoGCTBEHHBIC HHTETPAITBL. - - 2
Paznen 9. Iuddepennuanbubie ypaBHeHUs 8 6 28
Tema 30. OcHoBHBIE MIOHATUSA

30 muddepeHnanTbHBIX YpaBHEHUH. 2 1 4
Huddepenunanbabie ypaBHEHUs MEPBOTO
MOPSIZIKA C Pa3ACTSIOUIUMUCS IepPEMEHHBIMHU.
Tema 31. OnHopoiHbIE u JINHEWHBIE

31, mddepenunanbuble YpaBHEHUs IIEPBOTO 2 1 8
rnopsiaka. YpasHeHue bepHyim.
Tema 32. JluddepeHunanbHble ypaBHEHUS

32. |ppicumx mopsakoB. JIY  BTOporo mopsjka, 2 - 4
JOTIYCKAIOUINE MIOHWKEHMS TOPSIIKA.
Tema 33. JIuneiinsie OJHOPOHBIE

33.  |muddepennmansubie yYpaBHEHUs BTOPOTO 2 2 4
MopsiJKa ¢ MOCTOSIHHBIMU KO3 (hUIIMEeHTaM .

34. |Tema 34. Jluneiinbie HEOJHOPOAHBIE _ 2 8

middepeHnnanbHple ypaBHEHHS. BTOPOTO




MOpsJIKa ¢ OCTOSIHHBIMU KO3 (DUITMEHTaMU.

Paznen 10. Teopus BeposiTHOCTeii 10 6 26

35 | Tema 35. OCHOBHbIC IOHSTHS TEOPHH 2 2 4
BeposiTHOCTEH. CityualiHple COOBITHS.

36. |Tema 36. TeopeMbl CIIOKEHHSA U yMHOKEHHUSI 2 2 4
BEPOSTHOCTEM.

37. [Tema 37. [loBTOpHBIC HE3aBUCUMBIE UCTIBITAHMSL. 2 — 6

38. | Tewma 38. JuckpeTrHas ciny4aiiHasi BEIMYUHA. 2 2 6

39. | Tewma 39. HenpepriBHast cinydaiiHasi BeTUYHHA. 2 - 6
Paznea 11. OcHoBBI MaTeMaTHUYECKOM _ _ 14
CTATUCTHKHU

40 | Tema 40. OCHOBHBIE IOHATHS MAaTEMATHIECKOM _ _ 8
CTaTUCTHUKH.

41. [Tema 41. IIpoBepka CTaTHCTUUECKHUX THIIOTE3. - - 6
Bcero 3a Il cemecTp 238 20 96
Bcero 46 38 168

OuHo-3a04Has popma 00yueHus:
| cemecTp
Pa3nen 1. DjieMeHTHI BbICHIEH ajreopbl 4 4 16
1. [Tema 1. Marpuiisl nelicTBHS Ha/l MATPUIIAMH. 2
2. [Tema 2. OnpenenuTeny U UX BEIYUCIICHHUE. 1 1 2
3 Tema 3. CucteMbl IMHEWHBIX alTreOpandecKux 2 5 6
" |ypaBHEHUU
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTE. 4
" |®OyHJaMeHTaJIbHAS CUCTEMa PEIICHHA.
5. [Tema 5. KommiekcHble yuca. — — 2
Pa3nen 2. BekTopHasi ajireopa 2 2 6
6 Tema 6. OCHOBHbBIE TOHATHUS BEKTOPOB. JleicTBus 1 1 2
" |HaJ BEKTOpaMH.
7 Tema 7. CkansipHoe, BEKTOPHOE U CMEIIaHHOE 1 1 5
" [mpou3Be/ieHUE BEKTOPOB, UX MPUIIOKEHUSI.
8 Tewma 8. JIuneiitHOe N-MEpHOE BEKTOPHOE 2
" |mpocTpaHCTBO.
Pa3nen 3. AHanTHYeCKasi TeOMETPHS HA 12
MJIOCKOCTH
9 Tema 9. OcHOBHBIE 33/1a4M aHATUTHYECKO _ _ 1
TE€OMETPHUH Ha IIJIOCKOCTH.
10. | Tewma 10. [IpsiMast TMHUA HA IIJIOCKOCTH. - - 7
11. | Tema 11. Jlunnu BTOPOTO MOPSJIKA. - - 4
- - 8

Pa3nes 4. AHaiuTHYeCKasi reOMeTpHs B

(o]




MPOCTPaHCTBE

12.

Tema 12. [110CKOCTH B TPOCTPAHCTRBE.

13.

Tema 13. [IpsiMasi B mpocTpaHCTBE.

14.

Tema 14. BzaumHoe pacnonoxeHue npsamMoin u
TUTOCKOCTH B TIPOCTPAHCTBE

Bcero 3a | cemecTp

42

Il cemecTp

Paznena 5. BBegenue B MaTeMaTHYeCKHH aHAJIN3.

12

15.

Tema 15. MHoxecTBa U QYHKIIHH.

16.

Tema 16. Ilpenen pyakuun. OCHOBHBIE TEOPEMBI O
npeaenax.

17.

Tema 17. HenpepbpIBHOCTD (DyHKIIMH.

Pasznean 6. [IuddepennuanbHoe ucUHCIeHHE
(GyHKIUM OIHO¥ NepeMeHHOM

18.

Tema 18. [TpownsBoaHas byHKIINA.
JuddepenunpoBanue GyHKIUHA.

19.

Tema 19. Teopembl o auddepeHIUpYEMBIX
GhyHKIIHSX.

20.

Tema 20. duddepenmuan ¢ynknuu. I[IpaBumio
Jlonmrass.

21.

Tema 21. UccnenmoBanue GyHKIUHA C TOMOIIBIO
MPOU3BOJHOM.

Pasnea 7. IuddepennuanbHoe HcUYHMCIEHHE
(yHKIMHU ABYX epeMeHHbIX.

22.

Tema 22. OyHKIMU ABYX NEpeMEHHBIX. YacTHbIE
MIPOU3BOJIHBIE (DYHKIIUU JBYX MEPEMEHHBIX.

23.

Tema 23. DxcTpemMyM (pYHKITMU ABYX MTEPEMEHHBIX.
Heobxomumble W [0OCTaTo4yHbIE  YCIIOBHUSA
CYIIECTBOBaHMS SKCTPEMyMa.

Pa3znea 8. UnTerpasbHoe ucyucieHue GyHKuuu
O/THOM MepeMeHHOM

34

24,

Tewma 24. Heonpenenenuslil unterpain. OCHOBHbIE
METO/Ibl HHTETPUPOBAHHUS.

25.

Tema 25. MHTerpupoBaHue palimoHaIbHbIX
anredpanveckux QyHKIUH.

10

26.

Tema 26. UnTerpupoBanne TPUrOHOMETPUUECKUX
Y UPPAIMOHATILHBIX (PYHKIIHUH.

217.

Tema 27. OnpeneneHHblil HHTETPaAJl, €T0 CBONCTBA
Y METOJbI BHIYUCIICHHUS.

28.

Tema 28. [Ipunoxenus OIIPEIETICHHOTO
MHTErpaa.

29.

Tema 29. HecoOcTBeHHBIE HHTETPAIbI.

Paznen 9. /InpdepenuuaibHbie ypaBHEHUS!

38

30.

Tema 30. OcHoBHbIE MIOHSATHS
middepeHnanbHbIX YpaBHEHUH.

Juddepennnanbaple  ypaBHEHHS 1IEPBOTO




nopsaka € pa3aciadaronuMucd IEpeMCHHBIMU.

Tema  31. OpHopoaHble W JMHEHHBIC

31, mddepenunanpuble ypaBHEHUs IIEPBOIO 1 1 10
nopsiaka. YpasHenue bepHyim.
Tema 32. J[luddepeHnmanbubie  ypaBHEHUS

32. |Belicmx mopsaakoB. JIY BTOporo mopsjixa, - - 6
JOITYCKAIOIINE MOHMKEHHS OPSIKA.
Tema 33. Jlunelinple OJIHOPO/IHbIE

33.  |nuddepennmanbubie ypaBHEHUSI BTOPOTO 2 2 4
MOPsIIKA C HOCTOSSHHBIMU KOA(PPHUIIUEHTAMH.
Tema 34. JIuneiinble HEOAHOPOIHBIE

34. | muddepeHIHaTbHbIE YPaBHEHUS BTOPOTO - - 10
MOPSIJIKA C TOCTOSSTHHBIMU KOA(PPHUITUEHTAMH.
Pasznen 10. Teopusi BeposiTHOCTEIi. 4 6 38

35 |Tema 35. OcHOBHBIE OHATHS TEOPUU 2 2 6
BeposiTHOCTel. CiryuaiiHble COOBITHSI.

36. |Tema 36. TeoupeMLI CIIOYKEHHSI 1 YMHOKEHHS 2 2 6
BEPOSTHOCTEH.

37. [Tema 37. [loBTOpHBIC HE3ABUCHUMBIE UCTIBITAHHSL. — — 8

38. | Tewma 38. JuckpeTHas ciiydaifHasi BEJIMYMHA. - - 10

39. | Tema 39. HenpepoiBHas cioyyaiiHas BeJIMYUHA. - - 8
Pazgen 11. OcHOBBI MaTeMaTHYeCKOM _ _ 14
CTATHCTHKHU

40, | Tema 40. OcHOBHBIEC HOHATHSA MaTEMATHYECKOU _ _ 8
CTaTUCTHUKH.

41. [Tema 41. IlpoBepKa CTATUCTHYCCKHX THIIOTES. - — 6
Bcero 3a Il cemecTp 20 20 158
Bcero 26 26 200

3aouynas popma o0OyueHust

10




4.2. ConepxxaHue pa3/ieoB y4eOHOM JUCHUNINHBI
Pa3nen 1. DiieMeHTBI BbIcIel aaredpsbl.

Tema 1. Marpuusl. JleiicTBUsi Ha MaTPULAMH.

Marpuusl. Buast marpun. JlelcTBust Hajq MaTpuuamMu. DIEMEHTapHbIE MpeoOpa3oBaHuUs
Hag Matpunamu. OOpatHas MaTpuua. PaHr MmaTpuIsl.

Tema 2. Onpeneauresim M UX BbIYHCIEHHE.

Onpenenureny BTOPOTO, TPEThEro M N-TO NOPSAKOB W HUX CBOWCTBA. MUHOpH H
anreOpandeckue JOMOJHEHHs. Bpluncienne ompenenuTeneil TPeTbero MopsakKa M0 MpPaBUILY
TpeyrojpHuka, MeroaoM Capproca, pa3joKEHHEM II0 JJIEMEHTaM CTPOKM WM CTOJOua.
Onpenenureny BHICIINX HOPSAIKOB.

Tema 3. CucreMbl JIMHEHHBIX aJIre0panvecKux ypaBHeHHU .

OcnoBubie monstuss u omnpeneneHuss CIIAY. Pemenue CJIAY wmetomamu Kpamepa,
obpatnoit marpuiibl, ['aycca. Pemenne CJIAY MeTOO0M MOTHOTO HUCKITIOYEHHS MEPEMEHHBIX
Kopnano-T'aycca.

Tema 4. MHcciaenoBanue cucTeMbl JHHEHHBIX YPAaBHEHHH HAa COBMECTHOCTb.
dyHIaMeHTAIbHAsA CHCTeMa pelleHuni.

Uccnenosanue cucteMbl Ha COBMECTHOCTh. Teopema Kponekepa-Kanenu.

Tema 5. KoMmuiekcHblIe yncJia.

[TonsiTHE KOMIUIEKCHOTO Yncia. Anredpandeckasi, TPUrOHOMETpUUYECKash M MoKazaTeabHast
(hopma KOMILIIEKCHOTO uncia. ['eomerpuueckas HHTEpIIpeTalys KOMIJIEKCHBIX yrcen. Moaynb u
apryMeHT KOMIUJIEKCHOTO uucia. JlelcTBUs HaJl KOMIUIEKCHBIMH 4YHCIaMH B alreOpanyeckoi,
TPUTOHOMETPUYECKONH U mMokazarenbHOU (opme. Popmyna Myaspa. M3Bieuenue xopHs N-it
CTETIEHH U3 KOMIIJIEKCHOTO YHMCIIA.

Pa3znes 2. BekTopHas ajareopa.

Tema 6. OcHOBHbIE NOHATHS BeKTOpA. [eiicTBUA HAJl BEKTOpaMHu.

OcHoBHBIE TIOHATHS CBOOOAHOTO BekTOpa. I[Ipoeknuu BekTopa Ha ocH. JIMHEWHbBIE
omepanuy HaJl BEKTOpaMH B KoopAuHaTHOW Qopme. ba3uc B TpexmMepHOM HpPOCTPAHCTBE.
Pasnoxenne Bektopa mno opram. Hampanstomue kocunycbl. JliMHa BekTOpa. YcloBue
KOJUIMHEAPHOCTH JBYX BEKTOPOB.

Tema 7. CkajsipHoe, BeKTOPHOe M CMeHIAHHOE TMPOW3BedeHHE BEKTOPOB M HX
NPUJIOKEHUS.

CkansipHO€ TPOM3BEIAEHUE JBYX BEKTOPOB M €ro CBOMCTBA. BhluncieHue CKalsIpHOIO
MIPOU3BECHUS BEKTOPOB B KOOpAMHATHOM (opme. ['eomeTprueckuil U MEXaHUYECKUH CMBICI
CKaJISIpHOTO Npou3BeneHus. [IprnoxkeHus CKaasipHOro IpOrU3BEACHUS: BbIUNCICHUE YIila MEX1Y
BEKTOPAMH, BBIYHMCIICHHE NPOEKIIMM BEKTOpa Ha HAaIlpaBJEHUE JPYroro BEKTOpa, YCIOBHUE
MEPIEHIUKYIISIPHOCTH JIBYX BEKTOPOB.

BekropHoe mnpousBeneHUE IBYX BEKTOPOB M €ro CBOMCTBA. BrluncieHue BEKTOPHOIO
MPOU3BEACHNUS BEKTOPOB B KOoOpIuHATHOW ¢opme. ['eomeTpuyeckuil CMBICIH BEKTOPHOTO
npousBeneHus. [IpunoxeHnss BEKTOPHOTO MPOU3BEIEHUS: BEIUUCICHUE IJIOIIAIA TPEYrOJIbHUKA,
BBIYMCIICHHUE IUIOIIA/IN NapajlieorpaMmma,

CMelaHHOe MpPOU3BEACHUE TPEX BEKTOPOB M €ro CBOICTBA. BbIuMCleHHE CMEIIaHHOTO
MPOU3BEACHUS BEKTOPOB B KOOpAWHATHOW ¢opMme. ['eoMeTpuyecKHil CMBICI CMEIIaHHOTO
npousBeaeHus. [IpunokeHusl CMENIaHHOTO TPOW3BEICHUS: BBIUHCICHHE O0beMa MHpPaMUJbI,
oObema mapaienenumesa, yeIoBue KOMIUIAaHAPHOCTH TPEX BEKTOPOB.

Tema 8. JInneiiHoe N-MepHOEe BEKTOPHOE NPOCTPAHCTBO.

JluneitHOEe N-MepHOE BEKTOPHOE MPOCTPaHCTBO. PasMepHOCTh M 0a3Wc BEKTOPHOTO
npocTpancTBa. JIMHelHbIe onepaluu HajJ N-MEpHBIMH BeKTOpamu. JIMHelHas 3aBUCUMOCTh U
HE3aBUCHUMOCTb BEKTOPOB.
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Pazgen 3. AHannTH4yeckasi reoMeTpHsl HA IJIOCKOCTH

Tema 9. OcHOBHBIC 321241 AHAJTUTHYECKOH reOMeTPUH HA IJIOCKOCTH.

JlexapToBa cuctemMa KoopAuHatT Ha miockoctu. [Tonspraas cucrema koopauHaT. OCHOBHbIE
3aJ1a4M AaHAJTMTUYECKON F€OMETPHUU Ha IJIOCKOCTH: PACCTOSIHUE MEKIY ABYMs TOUKaMHU, JE€JIEHUE
OTpe3Ka B JaHHOM OTHOILIEHUH, JEJICHUE OTpe3Ka MOI0JiaM, IIJI0IIa/lb TPEYroJbHUKA, 3alaHHOTO
KOOpJIMHATAMH BEPIIHH.

Tema 10. IIpsimast TUHUS HA JIOCKOCTH.

Jluaun nepBoro mnopsaka. Paznuunble BUABI YpaBHEHHS MNpPSMOM Ha IUIOCKOCTH: 00lee
ypaBHEHHUE MPSAMOM, UCCIeA0BaHUE OOIIETO YpaBHEHUS MPSMO; ypaBHEHHE MPSMON C YIJIOBBIM
K023(ppuIieHTOM; ypaBHEHHE TPSAMOM, MPOXOMAAIIEH dYepe3 JBE [aHHBIE TOYKH; ypaBHEHHE
MPSIMOM, TPOXOAALIEH Yepe3 AaHHYI0 TOUKY NapayieIbHO HANpaBJISIONIEMY BEKTOPY; YpaBHEHHE
NpSIMOM, TPOXOAALIeH dYepe3 JaHHYK TOYKY MEpPHeHIUKYISIPHO HOPMAIbHOMY BEKTODY;
ypaBHEHHE MPSIMOMH, MPOXOJAIIEH uYepe3 JaHHYI0 TOYKY B JJAHHOM HaIlpaBJICHUH; ypaBHEHHE
Iy4yKa MPSMbBIX, IPOXOJIAIINX Yepe3 JaHHYI0 TOUKY; HOpMAaJIbHOE YpaBHEHUE MPSIMOM; ypaBHEHHE
OMCCEKTPUC YIIIOB MEXIY IBYMsI IPSIMBIMHU.

B3aumHoe  pacnosioxkeHue — JIBYX ~ NpSAMBIX.  YCIOBHMS  MapajuIeJbHOCTH U
MEPNEeHANKYISIPHOCTH JABYX NPSIMBIX, TAHT€HC yIJla MeXAy IByMs npsiMbiMH. PaccrosHue u
OTKJIOHEHUE OT TOYKHU JI0 MPSAMOH.

Tema 11. J/IuHuM BTOPOro nmopsiaka.

OxpyxHocTtb. Dmurc. ['unepbomna. [Tapabona.

Pa3znen 4. AHanmuTHUYecKasi FeOMeTpHUs B IPOCTPAHCTBE

Tema 12. Il10cKOCTH B IPOCTPAHCTBE.

Pa3nuunbie BUABI ypaBHEHUS IJIOCKOCTU B IpocTpaHcTBe. ObIee ypaBHEHHE MIIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, NPOXOJAILIEH 4Yepe3 AAHHYIO TOYKY, MEPIECHIUKYISIPHO HOPMAIbHOMY
BEKTOPY. YpaBHEHHUE IUIOCKOCTH, POXOSIIEH Yepe3 TPHU JaHHbIE TOUKHU. Y PaBHEHHE IIOCKOCTH
B OTpe3Kax Ha ocsix. HopManbHOe ypaBHEeHHE MIOCKOCTH. OTKIOHEHHE U PACCTOSHUE OT TOUYKHU
JI0 TUIOCKOCTH. B3anMHOE pacmnoiokeHHe IBYX IUIOCKOCTEeH. YCIOBHS MApaIEIbHOCTH M
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCTEH. YTOI MEXKIY IBYMS IJIOCKOCTSMH.

Tema 13. IIpsimasi B npocTpaHCTBeE.

Paznnunblie Buapl ypaBHEHUS MPsAMOil B TpocTpaHcTBe. KaHOHWUYECKHEe ypaBHEHUS MPSAMOIL.
VYpaBHeHHEe TPsIMOW, MPOXOJAIIEH uepe3 JBe MaHHbIe TOYKU. OOIMME ypaBHEHHUS MPSMOM.
[Tapamerpuueckue ypaBHEeHUs HOpsAMOM. B3amMHOe pacnosiokeHue IByX MpsSMBIX. YCIOBUSA
MapaJiJIeIbHOCTH U NEPIIEHIUKYIISIPHOCTH JBYX IPSIMBIX. YTOI MEXKY ABYMsI PSMBIMH.

Tema 14. B3aumHoe pacnoJioxkenue NpsiMoil U IJIOCKOCTH B IIPOCTPAHCTBE.

VYcnoBus napajmienbHOCTH M NEPHEHAMKYISIPHOCTH HPSIMOM M IUIOCKOCTU. YTOJ MEXKIY
MpsIMOM M TJIOCKOCThIO. Touka npecedeHust npsiMOM U IIIOCKOCTH.

Pa3pen 5. BBenenune B MaTeMaTHYECKHIT aHAJIN3

Tema 15. MHuoxecTBa M (PyHKIHUH.

OCHOBHbIE MOHATHS TEOPUM MHOXECTB. UucioBble MHOXeCTBA. MoOIyIb JIEHCTBUTEIBHOIO YUCIIA.
OxkpectHocts Toukd. [lonsTve ¢ynkuuu. CnocoObl 3amaHus QyHKIUH. OCHOBHBIE CBOWCTBA
¢bynkuuii. OcHOBHbIE 3NieMeHTapHble (yHKUMHM M ux rpaduxu. Knaccudpukaums ¢yHKUui.
Cnoxnble pynkuuu. O6parubie pynkuuu. Hessuble Gpynkuuu. [Tapamerpuueckue QyHKIUH.

Tema 16. IIpenesa pynxuuu. OCHOBHBIE TeOpeMBbl 0 Ipeaesax.

OcHOBHBIE ~ TIOHATHA  YHUCIOBOM  mocienoBaTenbHOCTH.  Ilpemen  uymcinoBoit
nocnenoBarenbHoCcTH. [Ipeaen pynkuun. OnHOCTOPOHHKE TpeAeibl HYHKIUH.

beckoHeuHO Manble PyHKIIMU U UX CBOHCTBA.

beckoHeuHOo GoublIMe BEIWYMHBI U UX CBOWMCTBA. CBsI3b MEX]y OECKOHEYHO MallbIMU H
0eCKOHEYHO OOJBIIUMH BETUYNHAMHU.

CpaBHeHHE OECKOHEYHO MaJbIX BEJWYMH. Talnuia SKBUBAJIEHTHOCTEH OECKOHEYHO
MaJbIX GyHKIUH.
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OcHoBHbIE TEOpEMBI O Ipenenax. IlepBblil 1 BTOPOI 3aMeyaTesbHbIe TPEAEIbI.

o0

PackpsITHE HEOTIPEICIICHHOCTEH BHIA {%} , [2] [0 —O], [00—00], [O~00], [1“’], [;}
o0

Tema 17. HenpepbIBHOCTH (DyHKIMH.

HenpepsiBHocTh QyHKIMH. [ToHsTre HenpepbBHOCTH (QyHKIMH. TOYKH pa3pbiBa HyHKIUU
u ux kiaccupukanus. BeprukanbHble acuMnToThl. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX
¢bynkuusx. CBOHCTBa HENPEPHIBHBIX (DYHKIIUH.

Paznen 6. JIndpepennuanbuoe ncuncienue GyHKIUN OJHOI epeMeHHOI.

Tema 18. IlponsBoanas pynkumnu. IndpdepenuupoBanue pyHxkumii.

3ajauy, NPUBOJAALIME K IOHATHIO MPOU3BOJIHOHN. OrmpeneneHue, reoMeTpUUECKUd U
(M3UYECKUH CMBICT TMPOU3BOJHON. VYpaBHEHHME KacaTeIbHOM M HOPMaJIM K KPHUBOM.
DOKOHOMHMYECKUH CMBICH MPOU3BOJHON. CBSI3b HENPEpPhIBHOCTU U AUPPEpEeHIUPYEMOCTH
(GyHKIMH.

[TpousBoanas cnoxxHoit u obpatnoit ¢pynkiuu. Jlorapupmuueckoe nuddepenurpoBanue.
[IpousBonHas HessBHOUM QyHKIMU. [Ipon3BOJHBIE BBICIIKUX MOPSIIKOB.

Tema 19. Teopemsl 0 nuddepeHunpyembix pyHKuUAX.

Teopems! Posuts, Jlarpanxka, Komn.

Tema 20. Inddpepenunan pynkuuu. [Ipasuno Jlonurans.

[Tonsitne u cBoiictBa nuddepenunana. [Ipumenenne nuddepennnana B NpuOINKEHHBIX
BbIYMCIEHUAX. A depeHinans BEICIINX MOPSIKOB.

Teopems! Jlonutansa. PackpelTre Heomnmpenen€HHOCTEW pa3iMYHBIX BHUJAOB C IOMOIIBIO
npasuia Jlonurans.

Tema 21. UccienoBanue GpyHKIMU ¢ TOMOIIbIO IPOM3BOJIHOMM.

Boszpacranue u yosiBanue ¢pyHkiuu. HeoOxoauMele 1 JOCTaTOUHBIE YCIOBUS BO3PACTaAHUS
n yoOweBanusa guddepenuupyemMoit QyHkmuu. Okcrpemymbl  (yHKuuu. HeoOxomumbie u
JOCTaTOYHbIE YCJIOBUS CYLIECTBOBaHUS 3KcTpeMyMa. HamGosbliee M HauMeHblee 3HAYECHUs
(yHKIMM Ha OTpE3Ke.

Beimykinocte M BOTHYTOCTh rpaduka ¢GyHKUIuU. JOCTaTOYHBIE YCIOBUS BBIIYKIOCTH U
BOrHyroctd GyHkuui. Touku neperuoda.

AcumnroTs! rpaduka pyHkuuu. HakioHHbIE aCUMIITOTHI U UX HAXOKJECHHUE.

OOw1ast cxeMa MOJHOT0 MCCaeI0BaHNs GYHKIUI U HOCTPOCHUS UX I'PaHKOB.

Pasznen 7. Anddepennuanbuoe ucuncienne GyHKIuM ABYyX epeMeHHbIX.

Tema 22. OyHKHUM JABYX NepeMeHHbIX. YacTHble NMPOU3BOAHBbIE (PYHKUMH ABYX
nepemMeHHbIX. [losHblii nuddepenuan.

OcHoBHble MOHATHS (YHKIMH JBYX NepeMeHHbIX. [Ipenaen u HempephIBHOCTh (YHKUIUU
JIBYX TIEPEMEHHBIX.

YacTHble MPOU3BOJIHBIE 1-r0 MoOpsAaKka M UX reoMeTpuueckuii cmbici. HeoOxoaumoe u
nocratouyHoe ycioBue auddepeHnupyemMoctd GyHKIMM JIBYX TepeMeHHbIX. [lomHbii
muddepenunan (GyHkuud AByX mnepeMeHHbIX. [Ipumenenue mnonHoro nuddepennuana K
NpUOIMKEHHBIM BhIuuciieHusM. [IponsBoanas cinoxHoi ¢ynkiuu. [Tonnast nmpousBoaHas.

Tema 23. Jkcrpemym ¢pyHknuu aByx nepemeHHbix. Heo0xoaumblie m 1ocTaToyHbie
YCI0BHS CYIIECTBOBAHMSA IKCTPEeMyMa.

OKkcTpeMyM (QYHKUMHU JBYX IHepeMeHHbIX. HeoOxoanMble M J1OCTaTOYHBIE YCIOBHUS
skcTpemyma. CxeMa uccienoBaHusl GyHKIIMU JBYX MEPEMEHHBIX Ha DKCTPEMYM.

[IpousBoHas 1o 3aJaHHOMY HaIlpaBJIEHUIO. ['pajueHT.

Paznen 8. MHTerpanbHoe ucuucjaeHne pyHKIMU 0OJHOH NepeMeHHO.

Tema 24. Heonpenesenublii nHTEerpan. OCHOBHbIC METOAbI HHTETPHPOBAHUS.

[lepBooOpaznas ¢yukuus. OmnpeneneHue U CBOMCTBAa HEONPENENEHHOIO HHTErpaja.
I'eomerpuueckoe mpeACTaBICHUE HEONPEAEICHHOr0 WHTerpaiga. Tabiuia HHTErpajoB OT
OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.
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OcHOBHBIE METO/1bI HHTEIPUPOBAHUS: METOJ] HEMOCPEICTBEHHOTO UHTErPUPOBAHUSI, METO]L
3aMeHBl MEepPEeMEHHOH (MmojaBeeHNne NoJ 3HaK AuddepeHinana) 1 METol WHTETPUPOBAHUS TI0
4acTsM.

Tema 25. UnTerpnpoBanne pauoHAIbHBIX ajIredpanyecKux (pyHKIM.

Parmonanbueie qpodu. MIHTErprpoBaHne MpoCTEHITNX PalMOHATIBHBIX IPOOCH.

WHTerpupoBanne MNpaBUIbHBIX UM HENPAaBWIbHBIX palUMOHAIBHBIX Jpobeil. Merox
HEONPEEIIEHHBIX KOAPPUIIMEHTOB, METO/] YaCTHBIX 3HAUEHUH.

WuTerpupoBanue QpyHKIHIA, COaepKANUX KBAIPATHBIN TPEXWICH.

Tema 26. HuHTerpupoBanme TpuroHomerpuyeckux ¢yHkuuii. HHTerpupoBanmue
HPPALMOHATBHBIX (DYHKIUH.

WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUIECKUX ()YHKITHIA.

WHTerpupoBaHnne HEKOTOPHIX HMppallMOHANbHBIX  (QyHKUMHA. TpuroHomerpuyeckue
ITOJICTAHOBKH.

[TonsiTie o HeOepymuXxcs” UHTETpalax.

Tema 27. OnpeneseHHbIH HHTETPaJl, €ro CBOHCTBA U MeTO/bl BHIYMCJICHHS.

[TonaTne W  TEOMETPUYECKUN  CMBICT  ompeneinéHHoro  uHTerpana.  CBoicTBa
OIIPEACIIEHHOTO UHTETpaJa.

OnpenenéHuplii uHTErpan Kak QyHKUMg BepxHero mnpexaena. Popmyna HeroToHa-
JleliOHMLIA.

3aMeHa nepeMeHHO! U (opMylia HHTETPUPOBAHHUS 10 YaCTSAM B ONPENeIEHHOM UHTETpalle.
WHuTerpupoBanne 4YeTHBIX U HEUYETHBIX (YHKIIUNA B CHMMETPUUHBIX Mpeeax.

Tema 28. IIpujioskeHus onpeeIeHHOI0 MHTerpaJa.

[IpuiosxxeHust onpenen€HHOro WHTErpaia: BhIYUCIECHUE TUIOMIA el MIOCKUX (Uryp, JUIHH
OyT IUIOCKUX KPHUBBIX, OOBEMOB Tel M IUIOIIaAeld NoBepxHOcTell BpamieHus. Pusnueckue
MIPUIIOKEHUS OTIPENICIIEHHOTO UHTErpaa: BEIYUCIEHUE ITyTH, paOOTHI.

[TpubnnxE€HHOE BBIYUCICHUE ONPENEIEHHBIX HMHTErpajoB: (GopMyia MpSMOYrOJbHUKOB,
dhopmyna Tpanenuii, popmyia mapados (Cumricona).

Tema 29. HecoOcTBeHHbIe HHTETPAJIbI.

[TonaTne HeCOOCTBEHHBIX HWHTETpanoB. HecoOCTBEHHBIC HMHTETpaJibl C OCCKOHECYHBIMH
npenenamMu MHTerpupoBaHusi. HecoOcTBeHHBlE HMHTErpanbl OT HEOIPAaHUYEHHBIX (YHKLHUH.
[Ipu3HaK cXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Paznen 9. Inddepennuanbubie ypaBHeHUS.

Tema 30. OcHoOBHBbIE MOHSATHUSA audPepeHUAIBLHBIX YPaBHEHHUIA.
Anddepennuanbubie ypaBHEeHHS EPBOr0 MOPSAKA ¢ Pa3aesIIOIIUMUCS NTepeMeHHbIMU.

OOmue nousaTHs o aud¢epeHIUaNbHbIX ypaBHeHUsAX. OOliee penieHue, HadajabHbIE
YCJIOBHS, YaCTHOE pelieHue quddepeHnnaibHoro ypasuenus. 3anaya Ko

JuddepeHnnanbaple  ypaBHEHUS MEPBOrO NOPsIKA. YPAaBHEHUS C Pa3AesIOLIUMUCS
IIEPEMEHHBIMHU.

Tema 31. OpHopoanble M JHHeHHble IH(depeHIHATIbHbIE YPABHEHHMS] IEPBOro
nopsijaxka. Ypapuenue bepuysin.

Onnoponuble  audepeHnmanbHble  ypaBHeHUs.  Jluelinsle  auddepeHIuanbHbIe
ypaBHeHusA. YpaBHeHue ‘. bepnymn.

Tema 32. JInpdepeHumnajbHbie ypaBHeHMs BbICIIMX nopsiakoB. Y BrToporo
NMOPSAAKA, JONMYCKAIOLIHEe OHNKCHUS MOPSAIKA.

OcHOBHBIE MOHATHUS, OOIIee peleHNe, YacTHOe perieHne AuddepeHualIbHbIX YpaBHEHUH
BbICIIUX MopsakoB. 3agaua Komu. J{uddepennmanbable ypaBHEHNs, JOMYCKAIOIINE TOHWKEHHUE
MOPSIIKA.

Tema 33. J/Iuneiinbie oqHOpoAHBbIe U PepeHINANBbHBIC YPABHEHHS] BTOPOI'0 NMOPSAKA
¢ MOCTOSIHHBIMH K03 GHIIHEeHTAMH.

JIuneiinble ogHOpOAHBIE IUbdepeHraIbHble ypaBHEeHUs BToporo mnopsiaka (JIOAY).
Crpykrypa obmero pemenus JIOY Broporo mopsiaka.
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Jluneiinple OAHOpOAHBIC U(QEepeHIUANTbHbIE YpaBHEHHS BTOPOrO IOpsAAKa C
MOCTOSIHHBIMU KO3 dunmentamu. JluneitHsle ofHOpoaHble nuddepeHraIbHble ypaBHEHUS
BBICIIUX HOPS/IKOB C MMOCTOSTHHBIMH KO3 PHUIIMEHTAMH.

Tema 34. JluneiiHble HeoaHOpPOAHbIe IHM(pPepeHIHAIbLHbIE YPABHEHHS BTOPOIO
NOPS/AKA C MOCTOSTHHBIMH K03(puumenTamm.

JIuneiinsle HeoaHOpoaHbIE MU depennanbubie ypaBuenusa (JIHAY). Ctpykrypa oOmiero
pemienus JIH/Y. Merton Bapuanmu npou3BoibHbIX nocrosHHbIX. JIHAY BTrOporo mopsaxa c
MIOCTOSIHHBIMU KO3((pUIIMEHTaMH U ITPaBOH 4acThIO CIIELUAIBHOIO BUJIA.

Pa3nen 10. Teopusi BeposiTHOCTEi

Tema 35. OcHoBHbIe IOHATHUS TeopuH BeposiTHOcTel. CiryyaliHbie cOObITHSA.

IIpocTpancTBO 31eMeHTapHBIX CcOObITHH. Kitaccuueckoe omnpeneneHue BEPOSITHOCTH.
OcHoBHble (QopMynbl KOMOMHATOPUKU (COUeTaHMs, pPa3MEIIEHUs, IEepPEecCTaHOBKU 0e3
MOBTOPEHUI M ¢ MOBTOpeHHsMH). OTHOCHUTEIbHAs 4YacTOTa U CTATUCTUYECKas BEPOSTHOCTb.
I'eomeTpuueckass BEpOATHOCTE.

Tema 36. Teopembl c/10:KeHUSI H YMHOKeHHS BEPOSITHOCTEH.

Teopema cnokeHHUsI BEPOSTHOCTEH JJIi HECOBMECTHBIX COOBITHMH. Teopema cioKeHus
BEPOSITHOCTEN JUII COBMECTHBIX COOBITUH. TeopemMa YMHOXKEHHS BEpOSATHOCTEH s
He3aBUCUMBIX coObITHH. Teopema yMHOXEHHMSI BEPOATHOCTEH MJii 3aBUCHUMBIX COOBITHH.
BeposTHOCT NOSBIIEHUS XOTS ObI OJTHOTO U3 COOBITHIA.

[Tonnas BeposiTHOCTE. POpMyna moJgHOHN BeposTHOCTH. PopMmyitel baiieca.

Tema 37. IloBTOpHBIEC He3aBUCHUMbIE HCIIBITAHUA.

®opmyna bepuymnu. HauBeposiTHeliee YWCIO TOSBIEHUS cOObITHs. JloKanmbHas ©
UHTEerpajibHasi TeopeMbl Jlammaca. @opmyna Ilyaccona. BeposiTHOCTH  OTKJIOHEHHS
OTHOCHUTEJIHOM YaCTOThI OT MOCTOSIHHOM BEPOSITHOCTH B HE3aBUCUMBIX HCTIBITAHUSIX.

Tema 38. JIluckpernas ciay4yailHasi BeJIMYMHA.

[ToHsiTHE HUCKPETHOW CIIydallHOW BEJIWYMHBI. 3aKOH paclpeleneHus ITUCKPETHOU
ciydyaHOW BenuuuHbl. DyYHKIUSA pacnpenesieHusl JUCKPETHOW CiydyalHOW BEJIWYHWHBI.
OcCHOBHbBIE YHCIIOBBIE XapPAKTEPUCTUKU TUCKPETHOW CIIydyallHOW BENMYHHBI: MaTeMaTHYeCKOe
OXXHJaHHWe, JHUCIepCusi, CcpeaHee KBaJapaThuyeckoe OTKIOHEeHHEe. (OCHOBHBIE  3aKOHBI
pacnpesiesieHusi AUCKPETHOM CiydalHON BENMYMHBI: OMHOMMANBHBIM 3aKOH pacHpelesieHus,
3aKOH pacnpezeneHus [Tyaccona, reoMeTpUYECKU 3aKOH pacnpezneneHus,
TUIepreoMeTpUUECKUil 3aKOH pacnpeaeneHus. TeopeTndeckiue MOMEHTHI.

Tema 39. HenpepbiBHAsI cJiydyaiiHas BeJJUYUHA.

[lonatue HenpeppIBHOM CilydaliHOW BeNMYMHBL. DYHKIMS pacnpeeneHusi BEpOSITHOCTH,
IJIOTHOCTh PACHpEAENCHUsT BEPOSITHOCTU HENPEPBIBHOM CllydalHOW BelnyuHbl. OCHOBHBIE
YHUCJIOBBIE XapaKTEPUCTUKUA HENPEPHIBHOM CIydyallHOM BEJIMYMHBI: MaT€MAaTHUYECKOE OXKUJAHUE,
JTUCHIEPCHs, CpeaHee KBaapaTH4ecKoe OTKIOHEeHHE. (CHOBHBIE 3aKOHBI pacHpeleieHUs
HENPEPBHIBHOM CIy4yallHON BEIMYMHBL: PAaBHOMEPHBIA 3aKOH pacHpeleleHus, MOKa3aTeIbHbIH,
HOPMAaJIbHBIN.

Pazgen 11. OcHOBBI MATEMATHYECKOI CTATUCTUKH

Tema 40. OcHOBHBIE MOHATHS MATEMATHYECKOI CTATHCTHKH.

I'enepanbHas coBOKymHOCTh W BblOOpka. CyTh BBIOOPOYHOTO MeToAa. Bumsl
BBIOOPOYHBIX pacmlpeAencHuii, ux cBa3b Jpyr ¢ japyrom. [lomuron. I'mcrorpamma.
OMnupudeckas QyHKIUS.

ToueuHble OIIEHKH MapaMeTpOB TEOPETHUYECKUX paClpelesieHuii M HX CBOMCTBA.
WNurepBanbHbie olieHKU. IHTEpBaIbHOE OLIEHMBAHKE MAPAMETPOB HOPMAJIBHOTO Paclpe/IeIeHUsI.

Tema 41. IIpoBepka cTaTHCTHYECKUX THIIOTE3.

IloHsTHE O CTAaTHUCTUYECKOM IMPOBEPKEC TUIIOTECS. Omuoku IepBOro U BTOPOTO poaa.
HpOBepKa THAIIOTE3 O 3aKOHAX U MapaMCTpax paclupCaCICHUA.
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4.3. IlepeveHb TeM JIeKIMU

Tema nexuuun

O0beM, 1

¢dopma oOyueHHs

OYHas

OYHO-
3a04yHast

3a04Has

Paznes 1. DiieMeHTHI BbicHIel ajiredpsbl

4

Marpuupl. /leiicTBus HaJ MAaTPpULIAMU.

Onpenenresu. Borauciienue onpenenresiei.

Onpenenenue matpuiibl. Buasl matpui, [elicTBust Haj
MaTpuIlaMu. DJIeMEeHTapHbIe TPeoOpa30BaHus HA/l MaTPUIIAMHL.
Onpenenenue onpeaenuTens 2-ro u 3-ro nopsakoB. MUHOPBI
1 anreOpanvecKue JOMOTHEHNS dieMeHTOB. CBOICTBA
onpeaenurenei. BerancneHne onpenenuTenei.

2

CucreMbl JTUHEHHBIX aJredpanyecKux ypaBHeHH .
OcHoBusble noustug CJIAY. Pemtenne CJIAY meromamu
Kpamepa, oO6patnoit matpuiisl, ["aycca.

KommnuekcHbie uyncJia.

[lonatne  KOMIUIEKCHOTO  uucha.  AnreOpandveckas,
TPUTOHOMETPUIECKAs " roKazaTesbHas dbopma
KOMIUIEKCHOTO 4Hcla. ['eoMeTpuyeckas HHTEpIpeTalus,
MOJyJ b W apTyMEHT KOMIUIEKCHOTO 4ucia. JlelcTBust Han
KOMILJIEKCHBIMU qucIaMu B anredpanyveckon,
TPUTOHOMETPUYECKOH M MOKa3aTeabHON hopme.

Pa3znes 2. BekropHas ajareopa.

BekTopbl. CkajsipHOe, BEKTOpPHOEe M CMeELIAHHOE
Nnpou3BeJeHHe BEKTOPOB.

OcCHOBHBIE TIOHATHS BEKTOPOB. JIMHEIHBIE Onepaluu Haj
BekTOpamHu. ba3zuc B TpeXMEpHOM MTPOCTPAHCTBE.
Paznoxxenne BekTopa ToO opTtam. Hanpapnsromniue
KocuHychl. JlyimHa Bektopa. CKalsIpHOE TMPOU3BEICHHE
JIBYX BEKTOPOB M €r0 CBONCTBA. BrruncieHnre ckaasipHOTo
Mpou3BecHUs B KoopauHaTtHOW dopme. [lpunosxkenus
CKaJIIPHOTO TIPOU3BEICHUSI.

BekTopHoe npousBeneHrne IByX BEKTOPOB M €0 CBOMCTRBA.
BrluncieHue BEKTOPHOTO MPOU3BEACHHUS B KOOPIMHATHOM
dhopwme. I'eomerpuueckmii CMBICT BEKTOPHOTO
npou3sBeneHus. [IprunokeHnst BEKTOPHOTO IMPOU3BEICHHUS.
CMelraHHOe MPOU3BEICHNUE TPEX BEKTOPOB U €ro CBOMCTBA.
Brruucnenue B koopaunatHol dopme. ['eomeTpruueckuii
CMBICJI CMEIIIaHHOTO Mpou3BeneHus. [Ipunoxenus
CMEUIaHHOTO POU3BEACHUSI.

Paznen 3. AHaqIMTHYECKAs TeOMETPHS HA IJIOCKOCTH.

OcHoBHBIC 321241 AHAJIUTHYECKON IreOMEeTPHH Ha
miockoctu. Ilpsamas Ha mIocKoCTH.

Cucrempl KoopauHaT Ha IUIOCKOCTH. OCHOBHBIE 3aJauM
AQHAJIMTUYECKON IeOMETPUU Ha IUIOCKOCTH — PAcCTOSIHUE
MEXIy IBYMS TOYKaMH, JEJICHHE OTpe3Ka B JAHHOM
OTHOILIEHUH, IUIOLIA(b TPEYT OJIbHUKA.

IIpsimast TMHMA HA IVIOCKOCTH.

OOmiee ypaBHeHHE MpsMOW. YpaBHEHHE TMpPsIMOH ¢
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YIJI0BBIM ko3 urmerTom. VYpaBHeHHE  HpAMOI],
IIPOXOJAILEH Yepe3 JBE JaHHbIC TOUKHA. Y paBHEHHUE INIPSIMOMU,
NpOXOJAIIEH  4Yepe3  JAaHHYH TOYKY B JAHHOM
HaIlpaBJICHUU. YPAaBHEHHUE IPSAMOM, IMPOXOMSILIEH dYepes
JAHHYIO TOYKY [apaJuleJIbHO HAIpPABIIIIOLIEMY BEKTODY.
YpaBHEHHE NPAMON, MPOXOIALIEH Yepe3 JaHHYH TOYKY
NEPIEHIUKYIIIPHO HOpMallbHOMY BekTopy. HopmanbsHoe
yYpaBHEHHUE TpPsAMOW. PaccrosHuMe OT TOYKM A0 MPSIMOM.
B3anMHOe pacnosnokeHue JAByX IMpsIMBIX — YCJIOBHE
MapaJUICIbHOCTH, IEPIECHIUKYJIPHOCTH, TAaHIEHC YIuia
MEKy JBYMS IPSIMBIMU.

JIuHuM BTOpPOro mopsiaka.
OxpyxHocTtb. Dmurnc. ['unepbona. [Tapabona.

Pa3nes 4. AHajuTHYeCKAsi TeOMeTPHsl B IPOCTPAHCTBE.

Il1ockocTh U MpsiMasi B MPOCTPAHCTBE.

IInockocTh B mpocTpaHcTBe.

OOuiee ypaBHEHHME IUIOCKOCTH. YPaBHEHHE IJIOCKOCTH,
MPOXOJAIIEH dYepe3 MaHHYH TOYKY, MEPICHIUKYISIPHO
HOPMaJbHOMY  BEKTOpY.  YpaBHEHUE  IUIOCKOCTH,
MPOXOJSIIEH Yepe3 TPU TOUKU. YPABHEHHE IUIOCKOCTH B
oTpe3kax Ha ocsix. HopmanbHOe ypaBHEHHE MJIOCKOCTH.
PaccrossHme oT TOYKM 10 IUIOCKOCTH. B3anmHoe
pacIoyoKeHne JByX MI0CKOCTEN.

IIpsimasi B mpocTpaHCcTBeE.

Kanonnueckue ypaBHEeHHS IPAMON. Y paBHEHHE MPAMOIA,
MIPOXOJAIIEH Uepes IBe NaHHbIe TOuku. OOIIMe ypaBHEHUS
npsamoil. [Tapamerpuueckue ypaBHeHus npsiMoi. BzanmHuoe
pacIoNOKEHNE JBYX MPSAMBIX.

B3anMHoe pacnoJio:keHue NMPSIMO M MJIOCKOCTH B
NPOCTPAHCTBeE.

Pa3nen 5. BBenenne B MaTeMaTHYECKHIT aHAJIN3.

N

Ipenen 4umcaoBoii  mocijenoBarejbHocTH. I[lpenen
¢ynknun. TeopeMbl 0 mpeaesax.

Yucnosas nocienoBaTeabHOCTh. [Ipeaen uncinoBoii
nocienoBarenbHOCTU. [Ipru3HaK cylecTBOBaHUS MIpeena
nocnenoBarenbHoCTU. [Ipenen GyHKIMM B TOUKE U HA
o6eckoHeyHocTH. OTHOCTOpOHHUE TIpeiebl. OCHOBHBIC
TEOPEMBI O TIpeIeiax.

Pa3nen 6. IuddepenunanbHoe ucuuciaeHne QyHKINUH
O/IHOW MepeMeHHOM.

IIpoussoanas ¢pynxkuun. JIuddepenunpoBanne pyHKuun.
I'eomerpruyeckuii 1 IKOHOMHYECKUI CMBICJI IIPOU3BOIHOM.
3aga4y, MPUBOIALINE K MIOHATHIO IPOM3BOJHOM.
Omnpenenenne U TeOMETPUYECKUI CMBICI TPOU3BOJHOM.
YpaBHEHHE KacaTeIIbHOW U HOPMaJIA K KPUBOM.
OKOHOMHYECKHH CMBICI TPON3BOAHON. CBsI3b
HenpepbIBHOCTH U AuddepeHnupyeMocT GpyHKINH.
Beruncnenus npousBogHOMU 10 onpenenenuto. IIpasuia
middepenunpoBanus. [Ipon3BoaHbIE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIUH.

JuddepennmpoBanue caoxkHOM, 00paTHOM U HESIBHO
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3aganHo# pynkuwmii. Jlorapudmudeckoe
middepennnpoBanue. [Ipon3BoaHBIE BEICIIHMX MOPSIKOB.

9 HccaenoBanue pyHKIUi ¢ MOMOLIBIO IPOU3BOIHOM 2 -
Bospacranue u yosiBanue pynkunn. Heo6xomumele u
JIOCTaTOYHBIE YCIOBUS BO3pACTaHUs U yObIBAHUS
maddepennupyemoii GyHKIUU. DKCTPEMYMBI (DYHKIIHH.
Hauboubiee u Hanmenbiee 3HaYeHUST QYHKIUN HA
otpeske. [IpumeHeHne Mporu3BOJHON B PELLICHUH 3a1a4
SKOHOMHMKH.
Bemyknocte W BOTHYTOCTh — rpaduka  (yHKIWH.
JloctaTouHble  YCJIOBHS  BBIYKJIOCTH U BOTHYTOCTH
¢yuknuii. Toukum mnepernba. OOmas cxema MOJHOTO
UCCle0BaHUsl PYHKIUU
Bcero 3a | cemectp (17151 0uHOIi hopmbI 00yUeHMsT) 18 —
Il cemecTp
Pasnen 8. UHTerpanbHoe McyMciIeHHEe (PYHKIMU OJXHOM 10 -
1epeMeHHOI.
1-2 IlepBooOpa3Hast M HeompeeJIeHHbII HHTerpaJl. 4 -
OcHOBHBIE METOAbl HHTETPUPOBAHHUSA PYyHKIUM.
[lepBooGpa3znast ¢ynkuu. OrmnpeneneHue U CBOMCTBa
HEONPEJEIEHHOTO  MHTerpajga. Tabnuia  MHTerpajioB
OCHOBHBIX 3JIEMEHTapHbIX (PYHKIUIA.
OcHoBHBIE METObI WHTEIPUPOBAHUS: METOJ
HEMOCPEACTBEHHOIO  MHTETPUPOBAHMS, METOJ  3aMEHbI
MIEPEMEHHON ¥ METOJI MHTETPUPOBAHHUSI 110 YACTSIM.
3 HNuTerpupoBanue ApoOHO-PANMOHAIbHBIX QYHKIUIA. 2 -
OcHOBHBIE TOHATUS JAPOOHO-PAIIMOHATBHBIX  (DYHKIUH.
[Ipocreitmme apobu I-IV Tumos. PasnokeHue mpaBUIbHON
palMoHAIBHOW JIpoOM HA CyMMY NPOCTEHIIUX Jpober ¢
MOMOIIBI0 METOAa HeoNpeAeaeHHbIX KOdh(PUIMEHTOB U
METOJIa YaCTHBIX 3HaYyeHUW. MHTerpupoBaHue npocTemmumnx
npo0Oeit. IHTerpupoBanue parmoHAIbHBIX TIPOOCH.
npeeJieHHbIN HHTErpaJj U ero cBoiicrea. Beruuciaenun -
4 Omnpenee erpaJj M ero coiicrsa. B cJIeHue 2
onpeae/IeHHOT0 HHTerpaJa.
[londaTHe W TreOMETPUYECKUH CMBICH ONIPEAEIEHHOTO
WHTErpaa. CpoiicTBa  OmNpenelNEHHOTO  MHTErpala.
OnpenenéHHblil MHTETpall Kak (YHKIUsS BEpXHEro mpezena.
®opmyna Herorona-JleliOnuma. 3ameHa mNepeMeHHON U
dbopMyna HMHTETPUPOBAHUS IO YACTSIM B ONPEACIEHHOM
UHTErpase.
5 IIpunoskenus onpeneieHHOro0 HHTErpaJa. 2 -
Boruncnenue momane miaockux GUryp, AIUHBL  TyTH
TUIOCKOM KPUBOM, 00bEMOB TeJla BPaLEHHUS.
[IpumeHeHNne ONpeneIeHHOro UHTErpajga B 3KOHOMHUYECKUX
3a/a4ax.
Pa3nen 9. IludpdepenuuaibHbie ypaBHEHUS. -
6-7 4 _

JAuddepennuaibabie ypaBHEHHs, OCHOBHbIE IIOHATHS.
Oanoponnblie u TnHeliHbIe TH(depeHInATbHbIC
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YPaBHCHHUA NIEPBOIo nmopsiika.

HuddepeHnuanbaple  ypaBHEHHUs 1-ro  mopsiaka C
pasensommUMucs nepeMeHHbIMH. OOmue MOHATHUS O
muddepeHmanbHbIX  ypaBHeHUsX. OOmee penieHwue,
HayaJlbHbIC yCIOBHS, 4acTHOE pemieHue
middepeHnuaIpbHOro  ypaBHeHus.  3amada  Komrm.
HuddepeHnuanbaple  ypaBHEHHS IEPBOTO  HOPSJIKA.
VYpaBHEHUS ¢ pa3aeisSIOUIIMICS IEPEMEHHBIMU.

Onnopoabie quddepeHnnaIbHbie ypaBHeHMs. JInHeiiHbIe
muddepeHnranbHbie ypaBHeHUs. YpaBHenue 5. bepryim

JAuddepennuaibable ypaBHeHHs BbICIIMX MOPAIKOB.
Y BTOpOro mopsiika, 10nMyCcKamme NOHNKEeHU
NOpPAKA.

JInneiinbie OXHOPO/JHBIE au¢p¢epeHunATbLHbIE
YPABHEHHUS € NOCTOSAHHBIMHU KO3 punmeHramu.
JInneiinbie HEOHOPOIHDbIE auddepeHHATBHBIE
YPaBHEHUA 2-1ro NOpsiAKa c NOCTOSIHHBIMH
k03¢ punuenramu.

Jluneitnble oqHOpOIHBIE MU depeHLInaTbHble ypaBHEHUS
BTOPOTO MOPSKA C MOCTOSIHHBIMU KO3 PUIIMEeHTaMU.

Jluneitnble oqHOpOIHBIE MU depeHLInaTbHble ypaBHEHUS
BBICIIIUX TIOPSIIKOB C MIOCTOSTHHBIMH KOA(PPHUIIMEHTaAMH.
Crpykrypa o6mmero pemenus JIHAY. JIH/Y Broporo
MOPSIKA C TOCTOSTHHBIMU KOA(PHUITIEHTaMU U TIPaBOM
YacThIO CIIEUATIBLHOTO BU/A.

Pa3znea 10. Teopusi BeposiTHOCTEI.

10

10

OcHOBHBbIE MOHSATHUSA TeOPHUH BEpPOSITHOCTEI.
Kaaccuueckoe M cTaTHCTHYecKOe  ompeejieHHe
BEPOSITHOCTH

Crnyuaiiable coObITHA U UX BUIBL Kitaccnueckoe
omnpenenaeHue BeposITHOCTU. CTaTHCTHYECKOE OTIPEICTICHUE
BEPOSTHOCTH.

11

TeopeMbl C/10’KeHUSA M YMHOKEHUSI BEPOSITHOCTEH M UX
cJIe/ICTBHSI.

TeopeMbl CI0KEeHUsI BEPOATHOCTEHN 1J1s1 COBMECTHBIX U
HECOBMECTHBIX COOBITHI. TeopeMbl yMHOXKEHHS
BEPOSTHOCTEH I 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.
Teopema 0 BEpOSATHOCTH IMOSBIICHUS XOTS ObI OJTHOTO U3
He3aBUCUMBIX coObITHI. [ToHas BeposTHOCT. DOpMyIIBI
baiieca.

12

HOBTOprIe HE3aBUCUMBbIC UCTIBITAHUSA.

®opmyna bepnymnu. HauBeposiTHeliee 4uCiio NOSBICHUS
coObiTus. JlokanpHash ¥ WHTErpaibHas TeopeMbl Jlamaca.
dopmyna ITyaccona. BepostHoCTh OTKJIOHEHUSA
OTHOCUTEIIBHOW YacTOTBl OT IIOCTOSIHHOW BEPOATHOCTH B
HE3aBUCUMBIX UCIIBITAHUSIX.

13

JluckperHbie ciay4yailiHble BeJIMYUHBI U HX YHCJIOBbIE
XapaKTEePUCTHKH.
JluckpeTHas ciydaiiHas BEJMYMHA. 3aKOH paclpelesIeHus
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u QYHKIHS pacrpeneseHusi BEpPOSTHOCTEH AUCKPETHOM
CIy4aiHOU BEJIMYHHBI.

OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKH TUCKPETHOU
CIIy4aiHOM BEJIMYMHBI U UX CBOWCTBA.

14

HenpepbiBHasi ciiydaiiHasi BeJIM4YHHA.

[lonATHE HeEnmpepsbIBHOW Ciy4aiiHOW Benu4uHbL. DyHKIUA
pacupeneneHns BEPOSATHOCTH, IUIOTHOCTh paclpeneaeHus
BEPOSITHOCTH  HENPEPBIBHOM  CIyYalHOW  BEJIMYMHBI.
OCHOBHBIE  YHCJIOBBIE XapaKTEPUCTUKU  HENPEPHIBHOM
CIy4YalHOM  BEJMYMHBI:  MAaTEMaTUYECKOE  OXKHUAAHUE,
JUCIIEPCHUs,  CpeaHee  KBaJpaTU4eCKOE  OTKIIOHEHHE.
OcHOBHBIE ~ 3aKOHBI  pAacCIpeneieHHs]  HEeNpepbIBHOM
CIIy4aitHOM BEJINYMHBI: PaBHOMEPHBIN 3aKOH
pacrnpeneneHusi, ToKa3aTeabHbId, HOPMaJIbHbIN.

Bcero 3a Il cemectp (aJ1s1 ouHO¥ hopmbI 00yUeHus1)

28

Bcero 3a roa

36

26

4.4. IlepeyeHb TeM NPAKTHYECKHUX 3aHATHH (CEMHHAPOB)

/1

O0BeM, 4

Tema mpakTUUecKOro (CEMUHAPCKOTO) 3aHATHS

dbopma oOyueHus

Oo4yHaA

OYHO-
3a04YHasn

3a04YHas

Pasznes 1. DiieMeHTHI BbICHIEH aJIre0pbl

1 Martpuuipl. JlelictBust Hag MaTpunaMu. OnpenenuTeNy.
Boruncnenne onpeaenurenei.

2

2 Pemienue cucreM JIMHEHHBIX anreOpanyecKux
ypaBHEHUIA.

Pasznen 2. BekropHas ajareopa

3 Bexkropsl. JleiicTBus Hag BekTropamu. CkaisspHoe
MIPOU3BEACHNE BEKTOPOB, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEACHNE BEKTOPOB U UX MPHUIIOKEHUS.

Pa3znen 3. AHaMTHYECKAS TeOMETPUA HA
IJIOCKOCTH

4 HpﬂMaﬂ JIJMHHA Ha ITIJIOCKOCTH.

o1

JIuHMM BTOPOTO MOpSIKA.

Pa3znen 4. AHanuTu4yeckasi reomeTpusi B
NMPOCTPAHCTRE.

6 IInockocTh 1 IpsMadg B MIpOCTPAHCTBC..

Pa3gea 5. BBegenne B MaTeMaTHUYeCKHNHA aHAJIN3.

7 [Ipenen ¢pyHKIMU B TOUKE U HA OECKOHEUHOCTH.
Brruncnenue npenenos, pacKpbITHE

y 07 [
HEOINpeACICHHOCTEH BUAOB | — || — ,[00—00].

0[] o

[IepBeIit 1 BTOPO 3aMeYaTENbHBIE IPEACIIBI.
PackpeiTie HeonpeneneHHOCTeN BUIa
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Paznen 6. [duddepenunanbHoe HcUYHCICHHE
(pyHKuMHu 0HOI EpeMeHHOM.

[IpousBomnass ¢ynkumu. OCHOBHBIE TIpaBUIIA
maddepeHnnpoBaHus. HuddepenunpoBanue
¢bynkuuii.  JuddepeHnupoBanne  CIOXKHOM,
HESABHO 3aJlaHHOW W  oOpaTHOW  (PyHKIMIA.
Jlorapudmuueckas npomsBogHas. [IpomsBoaHbIe
BBICIIIUX TIOPSIIKOB.

[Ipuoxxenne NPOU3BOJHOM K  HMCCIEAOBAHUIO
GyHKIUH.

UccnenoBanne (QyHKIMM Ha MOHOTOHHOCTh |
JKCTPEMYM. HccnenoBanue byHKUINN Ha
BBIMTYKJIOCTh, BOTHYTOCTb.

Bcero 3a | cemectp (st o4HOW (opmbl
00yueHust)

18

Il cemecTp

Paznen 8. HHTerpajbHoe  HMcCUYHC/IeHHE
GyHKIUM OIHOM MepeMeHHOM.

Heonpenenennsiii uaTerpasi. OCHOBHBIE METObI
WHTETPUPOBAHHS.

HNHTerpupoBanne  pamuoOHAIbHBIX  (YHKITHI.
HNuterpupoBanue MPOCTEUIITNX npoOei.
WuTerpupoBanue IpOOHO-pallMOHAIBHBIX
GhyHKIHA. Meton HEOIpPEeIECTIECHHBIX
K03 PHUIMeHTOoB.

OnpeneneHHblid HHTETpall. Brruncnenue
OTIpeIeIEHHOT0 MHTerpajia. MeToJ MOJCTaHOBKH
Y TIO YacTsIM B OIpE/IeJICHHOM MHTerpale.

HpI/IJ'IO)KeHI/IH OIIpCACIICHHOI'O MHTCI'paJia:

Pa3nen 9. lu¢pepennuaibHbie ypaBHEeHHS.

Juddepenunanbapie ypaBHEHHs 1-To mopsiika ¢
pa3aesAIOIUMHACS IEPEMEHHBIMU.

Juddepenunanbuple ypaBHeHUs 1-ro mopsika:
OJIHOPOJHBIE, INHENHBIE U YpaBHEHUs bepHyu.

JIuHeliHple HEOAHOPOAHBIE U epeHIIHaTbHbIE
YpaBHEHUSA (JIHAY) c MMOCTOSIHHBIMU
KodppureHTaMu " paBoi YaCThIO
CMELHATbHOTO BU/IA.
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Pa3nes 10. Teopusi BeposiTHOCTeH

8 OcHOBHbBIC TIOHSITHSI TEOPHMH BePOSITHOCTEN. 2 2 -
Kiaccuyeckoe u craTucTHdeckoe onpegeneHue
BEPOSITHOCTH

Cnyugaitnbsle coObiTug M uX BUAbl. Kiaccuueckoe
ompeneneHue  BeposTHOcTH.  CTaTtucTUyecKoe
OIIpPENICIEHUE BEPOSITHOCTH.

9 Teopembl CJ107KeHUsl " YMHOKEeHUs! 2 2 —
BEPOSATHOCTEH.
Teopemsl CIIOKECHUSA BEPOSITHOCTEN JUIs

COBMECTHBIX U HECOBMECTHBIX COOBbITHI. Teopembl
YMHOXKEHHUSI BEPOSATHOCTEM I 3aBUCHUMBIX U
HE3aBUCUMBIX COOBITHHA. Teopema 0 BEpPOSATHOCTH
MOSIBJIEHUSI XOTS OBl OJHOIO M3 HE3aBHCHMBIX
coObITHil. [loyHast BEpOATHOCTb.

10 JuckpeTHbie ciy4yaliHble BeJMYHHbI M HX 2 - -
YHCJIOBbIE XapAKTEPUCTHKH.

JluckpetHass ~ ciy4aiilHas ~ BEJIMYMHA.  3aKOH
pacnpeneneHuss M (QYHKIOUS — pacupelesieHus
BEPOSITHOCTEN TUCKPETHOM CIIy4allHOW BEJIMYMHBI.

OcHoOBHBIE YHCJIOBBIE XapaKTEepUCTUKHU

JUCKPETHOW  CIy4alHOM  BEJIMYMHBI M HX

CBOWCTBA.
Bcero 3a Il cemecTp 20 —
Bcero: 38 26 -

4.5. IlepeyeHn TeM J1a0OPATOPHBIX PadOT.
JlaGoparopHble pabOThl HE IPETYCMOTPEHBI.

4.6. Buabl caMocTosITeJIbHOM PadoOThl CTYJIEHTOB UM IepedYeHb Y4eOHO-
METOAMYECKOro obecredeHusi 1JIsi CAMOCTOSITeIbHOM PadoThl 00y4arommXxcsl.

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATHIM

AyIuTOpHBIE 3aHATHS TPOBOAATCA B BHJE JEKIHHA (HM3II0KEHHE TEOPETHUECKOTO
MaTtepuana), MPaKTUYeCKUX 3aHATHI (IpUMeHEeHNe UMEIOIINXCS 3HAHHUN MPU PEIICHUU TUTIOBBIX
3amau). [lpakTuueckue 3aHATUS MPOBOJAATCS C LIETBIO 3aKpPEIUICHUS W YriyOJeHHUs 3HAHUM 10
u3ydaeMoil Teme. B Xome JeKkmuil pacKpbIBalOTCSA OCHOBHBIE BOMNPOCHI B  paMKax
paccMaTpuBaeMoil TEMBI, JIEIAI0TCS aKIEHThl Ha HanOoJiee CIOKHBIE U MHTEPECHBIE TOJIOKEHUS
M3y4yaeMoro MaTepHuana, KOTOpble JOJDKHBI ObITh IPHUHATHI CTYAGHTAaMH BO BHUMaHME.
Martepuanbl TeKIU SBISIOTCS OCHOBOM ISl MOJATOTOBKU CTY/IEHTA K TPAKTHUECKUM 3aHITHSIM.

[Ipu moAroTOBKE K ayAUTOPHBIM 3aHITHUSIM CTYIAEHT JOJIKEH:

— U3YYUTh MaTepUaIIbI JICKIIH;

— popaboTaTh PEKOMEHIYEMYIO JTUTEPATYPY;

—  CaMOCTOSITENIbHO ~ MpopaboTaTh TEOPETHUYECKHM  Marepuan, BbIHOCHUMBIN Ha
CaMOCTOSITENIBHOE U3yUCHHUE.

OCHOBHOH LIENBI0 NPAKTUYECKUX 3aHATHH SBISETCS OBJIAJICHUE HABBIKAMHU pPELLIECHUS
TUIOBBIX 3a/a4 IO MaTeMAaTUKE, a TAaKKE KOHTPOJIb 3a CTENEHBIO YCBOCHMSI NPONAEHHOTO
MaTepuasa, XOJOM BBITIOJHEHUsI CTYJEHTAMU CaMOCTOSTENIbHOW paboThl M paccMOTpeHHe
HaunboJiee CIOKHBIX BOIPOCOB B paMKaX U3y4yaeMOi TeMBbI.
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4.6.2. IlepeyeHb TeM KypCcOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl (ITPOEKTHI) HE IPETYCMOTPEHBI.

4.6.3. Ilepeuenn TeM pedpepaToB, pacueTHO-TpaduUecKUX padoT.
Pedepartsl, pacueTHo-Tpaduyeckue padoThl HE IPETyCMOTPCHEI.

4.6.4. IlepeyeHnb TeM " yueOHO-MeTOANYEeCKOro odecneyeHus IS
CaMOCTOSITEJILHOM paﬁoTI)I oﬁyqamumxcﬂ.
No OO0neMm, u
H; TeMma caMoCTOSATEILHOM Y4yeOHO-METOTUUECKOE dbopma oOyueHus
I paboThI oOecrieueHue R O4YHO- 3309HAas
3a04Has
| cemecTp 72 86 -
1. Beiciiass  Marematvka s
3KOHOMHUCTOB: y‘IC6HI/IK JUIA CTy)]CHTOB
BY30B, 00y4aromuxcs o
3KOHOMHUYCCKHUM CIICIUAJIBHOCTIAM /
[H.III. Kpemep. U ap.]; mox pexn. IIpod.
1 Pazaein 1. DjeMeHTbI H.III. Kpemepa. — 3-¢ u3g. — M.: 16 16
| Borcmeii anredphI IOHUTU-JIAHA, 2010. — 479 c.
2. Kpacc M.C., UYympweiHoB B.IL
OCHOBBI MAaTEMAaTHKH U €€ TPUIIOKECHHUS
B DKOHOMHUYECKOM  OOpa3oBaHUHU:
yueOHMK. — 6-¢ m3m., ucmp. — M.:
M3parensctBo «Jlemo» AHX, 2008. —
720 c.
1.Beiciras MaTeMaTHKa JUISt
9KOHOMUCTOB: y4€OHUK JUIS CTYIEHTOB
BY30B, o0yJarommxcs o
SKOHOMMYECKUM  CIIEI[HAIBHOCTSIM  /
[H.ILL. Kpemep. U ap.]; nox pen. [Ipod.
2 Pagﬂeﬂ 2. BeKTOpHaH H.I11. erMepa. — 3¢ ma — M: 6 6
" | anreopa IOHUTU-TAHA, 2010. — 479 c. -
2. Kpacc M.C., Uynpsmaos b.I1.
OCHOBBI MaTEeMaTHKH H €€ TIPUIIOKECHUSI
B DKOHOMHUYECKOM 00pa30BaHHU:
yueOHHK. — 6-¢ u31., ucnp. — M.:
M3narensctBo «/lemo» AHX, 2008. —
720 c.
1.Breicias MaTeMaTHKa TUTS
9KOHOMUCTOB: y4€OHUK JUISl CTYICHTOB
BY30B, 00yJaroIux cst mmo
Pa3;.1e.11 3. 3KOHOMHUYECKUM  CIENHAIBHOCTIM  /
AHaJIMTHYECKAsI [H.II. Kpemep. 1 ap.]; mox pex. Tpod.
3. reoMeTDHS Ha H.III. Kpemepa. — 3-e¢ m3n. — M.: 10 12 -
P IOHUTU-AHA, 2010. - 479 c.
INIOCKOCTH IIucemennsrit J1.T. Koncnekt nexiui
mo Beicieid Marematuke /  JI.T.
IMucemennbiid. — 10-e u3a., ucnp. —M.:
Atipuc-IIpecc, 2011. — 608c.
Pasnen 4. 1.Bricias . MaTeMaTuKa TUIS
JKOHOMHCTOB: y4€OHUK JUISl CTYJEHTOB
4 AHanuTHYECKAs BY308, OByHatoIIXCst mo| 10 8 3
reomMmeTpusa B SKOHOMHUYECKMM  CIIEHAJBHOCTIM  /
NPOCTPAHCTBE [H.III. Kpemep. U np.]; mox pen. IIpod.
H.III. Kpemepa. — 3-e m3n. — M.
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IOHUTU-AAHA, 2010. —479 c.

2. Kpacc M.C., Uynpsinos b.I1.
OCHOBBI MATEMATHKHU H €€ MPUIOKECHHS
B DKOHOMHUYECKOM 00pa30BaHHU:
y4eOHUK. — 6-€ u311., ucnp. — M.:
MznarensctBo «Jeno» AHX, 2008. —
720 c.

Paznena 5. Beeaenue B

1.Bricias MaTeMaTHuKa IS
9KOHOMHCTOB: YU4EOHUK JUI CTYICHTOB
BY30B, 00yJaroIuXx cst o

SKOHOMHYECKHUM  CHCIHATBHOCTAM  /
[H.III. Kpemep. 1 np.]; mon pen. IIpod.

MaTeMaTHYeCKum HL.III. erMepa. - 3¢ mn — M.: 8 12 -
AHAJIN. IOHHTH-]I/}HA, 2010.-479 c. §
[Tucemennnii JI.T. Koncnekt neknuit
mo Beicmiedi wmatematuke /  JI.T.
IMucemennbiii. — 10-e w3m., wcnp. —M.:
Atipuc-IIpecc, 2011. — 608c.
1.BrIcmas MaTeMaTHKa JIIsE
SKOHOMHCTOB: YU4E€OHUK JUIs CTYICHTOB
BY30B, 00y4aromuxcs o
Pa321e‘]-[ 6. 3KOHOMHUYCCKHUM CIICHUAJIBbHOCTIAM /
H.III. Kpemep. U ap.]; mox pexn. Ilpod.
Andpepennuannuoe E{.UJ. Kr[))eMer[))a. fp ]3—e 14511. - pl\%: 16 16 -
MCYHC/ICHHE PYHKIHH FOHUTH-TAHA, 2010. — 479 c.
OHOM ﬂepeMeHHOﬁ [Tucemennnii JI.T. KoHcnekt nekiui
mo Beicmreii  wmatematuke /  JI.T.
[Mucemennsrit. — 10-e u3p., ucnp. —M.:
Atipuc-IIpecc, 2011. — 608c.
1.Bebicuras MaTeMaTHKa JUISt
9KOHOMUCTOB: y4€OHUK JUISl CTYIEHTOB
BY30B, 00yJaromuxcs o
SKOHOMHMYECKUM  CIEIHAILHOCTIM  /
Paznen 7. [H.I. Kpemep. U ap.]; mox pexn. Ipod.
H.III. Kpemepa. — 3-¢ um3n. — M.:
Andpepennuannnoe IOHI/ITI/II—)I[APPIA, 2010.—479 c. 6 6 -
ucuucIenne GyHKuuu 2. Kpacc M.C., Uynpemaos b.I1.
ABYX IEPEMEHHBIX. OCHOBBI MaTEeMaTHKH H €€ TIPUIIOKECHUSI
B DKOHOMHUYECKOM 00pa30BaHHU:
yueOHHK. — 6-e u31., ucnp. — M.:
M3narensctBo «/Jlemo» AHX, 2008. —
720 c.
Il cemecTp 96 -
1.Breicias MaTeMaTHKa TUTS
9KOHOMUCTOB: yIeOHHUK JJIsl CTY/ICHTOB
BY30B, 00yJaroIIX Csl o
SKOHOMMYECKUM  CIIENUAIBHOCTAM  /
Pasnen 8. [H.III. Kpemep. 1 ;[p.]?;) oz, pex. [Ipod.
H.III. Kpemepa. — 3-e usn. — M.:
Hurerpammuoe IO}H/ITI/II—)I[AII—DLA, 2010. - 479 c. 12 34 -
ncqnf.ne}me (])yl:I‘KuI/II/I 2. Kpacc M.C., Yymperaos b.I1.
OJAHOHU IMEPEMECHHOUN OCHOBBI MATEMATHUKHU U €€ TPUIIOKCHUSI
B DKOHOMUYECKOM 00pa30BaHHU:
yueOHHK. — 6-¢ u3 1., ucnp. — M.:
M3narensctBo «/Jlemo» AHX, 2008. —
720 c.
1.Bricias MaTeMaTuKa TUIS
Pa3nen 9. SKOHOMICTOB: YU4E€OHUK JUI CTYICHTOB
Judppepennuaibubie BY30B, 00yJaroIHX csl 1o 12 38 -
yPaBHEHHUsI SKOHOMHYECKUM  CHCIUAIBHOCTSIM  /

[H.I. Kpemep. U ap.]; mox pen. Ipod.

24




H.II. Kpemepa. — 3-¢ m3nm. — M.:
IOHUTU-IAHA, 2010. — 479 c.

2. Kpacc M.C., Yymnpsiaos B.I1.
OCHOBBI MATEMATHKH H €€ MPUIIOKEHHUS
B 9KOHOMHYECKOM 00pa30BaHUH:
y4eOHUK. — 6-e u311., ucnp. — M.:
MznarensctBo «Jemo» AHX, 2008. —
720 c.

10. | Pa3saen 10. Teopus

I'mypman B.E. Teopus
BEPOATHOCTE M MaTeMaTuyecKas

craTucTuka. — M.: Briciias 1mikona,
2003. — 479c.

BEPOATHOCTEH. IMucemennsrit 1. T. KoHcmekr 18 38
JIEKIIUH 110 TEOPUHU BEPOATHOCTEN U
MaTeMaTHYECKON cTaTUCTUKE. — M.:
Atipuc-ipecc, 2008. — 256 c.
I'mypman B.E. Teopust
BEPOSTHOCTEHI W MaTeMaThdecKas
Pasnen 11. OCHOBBI cratucTuka. — M.: Bricmias mkona,
11. | maremarnueckoii 2003. - 479c. 6 14 -
ITucemennsiii JI.T. KoHncnekT
CTaTHCTHKH JIEKU U 110 TEOPUH BEPOSITHOCTEN U
MaTeMaTHYECKON cTaTUCTUKE. — M.:
Atipuc-tipecc, 2008. — 256 c.
Beero 168 | 200 -

4.6.5. JIpyrue BUIbI CAMOCTOSITEIbHOI PA0OTHI CTY€HTOB.

Jlns nmydiiero ycBO€HUs Marepualia mo AUCHUILIMHE ~MaTreMaTtuka” mpeaycMOTPEHO
BBITIOJIHEHUE KaXK/IbIM CTYJIEHTOM HHJIWBUIYalIbHOTO JIOMAIHEro 3afgaHus. Yachl, BbIAE/IIEMbIE

Ha BBIIMOJIHCHUEC MHAUBHUAYAJIILHOI'O 3aJIJaHUA, BXOOAT B CAMOCTOATCIIBHYIO pa60Ty CTyACHTA.

TeMbl UHAUBUTYAJIbHBIX 3aJaHUM:
NuauBunyansHoe 3aganue 1:

1. Jluneitnas anreOpa.
2. Bexropnas anre6pa.

3. AHanuTHYeCKas reoOMEeTPHs Ha TUIOCKOCTH.
4. AHamuTHYeCKas reoMEeTpHs B IPOCTPAHCTBE.
NunuBuayanbHOe 3agaHue 2:

TrhwppE

[Ipenen pynkumm.
JuddepennunanbHoe ucunciaceHne GyHKIUH OIHOM MepeMeHHOH.
WuTerpanbHoe ucuucieHne QyHKIUU OJJHON MTePeMEHHOM.
Juddepennunanbroe ucunciacHue GyHKIUH IBYX TEPEMCHHBIX.
JuddepenunanbHble ypaBHEHHS.

I/IH,ZLI/IBI/II[yaJ'IBHOC 3aJaHnueC 3:

NN B W

. HemocpeacTBeHHBIN OACYET BEPOATHOCTEN.

. TeopeMsl CII0)KEHHS U YMHOKEHHS BEPOSITHOCTEN.
. [lonnas BepositHOCTB. Popmyisl baiteca.

. IIoBTOpHBIE HE3aBUCUMBIE UCIIBITAHUS.

. JluckperHas ciyyaiiHas BEJIMYMHA U €€ YUCIIOBBIC XapaKTEPUCTUKH.

. HenpepeiBHAas ciiydaiiHas BeIUYMHA U €€ YHUCIOBBIE XapAKTEPUCTUKHU.
. HopmanbHblii 3aK0H pacrpeneeHusl.
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4.7. IlepedyeHb TeM M BH/I0B 3aHATHIi, IPOBOANMBIX B HHTEPaKTUBHOI (hopMme.

He npexgycmoTpeHsl.

5. ®OoH/I OLIEHOYHBIX CPEACTB /ISl TEKYIIero KOHTPOJISA U MPOMeKYTOYHOil

arTrecranguu
[lonnoe onucanue (oHAA OLEHOYHBIX CPEACTB JUISI TEKYILEro
MPOMEXYTOYHOM  aTTECTAllMM OOYyYalOUIUXCS C TEepPeYHEM KOMIIETEHIUH,

[IOKa3aTele W KPUTEPHUEB OLICHUBAHUS KOMIICTECHLIHM,

mKajadx OULCHUBAaHUA,

KOHTpOJIA U
ONMCaHUEM
TUIIOBBIE

KOHTPOJIBHBIC 3aJaHusd W MCTOAMYCCKHUC MAaTCpHaJIbl MNPCACTABJICHbBI B HpI/IJIO)KeHI/II/I 3 Kk
HACTOSIIEN TPOrpaMme.

6. Yd4yeOHO-MeTOAMYECKOE O0ecmeYeHne TUCIUTNIHHDBI.

6.1. PexoMmeHayeMasi JuTepartypa.
6.1.1. OcHoBHas JUTEpaTYpA.

Jluteparypa, koropasi ectb B 0ubauorexe JI'AY

Ne i/t ABTOp, Ha3BaHWE, MECTO U3JAHUS, U3/-BO, TOJl U3JAHU, Kon-Bo 3K3. B
KOJIMYECTBO CTPaHUI] 6uom.

1. Kpemep H.III. Beicmias maremaTtuka 1t 9 KOHOMUCTOB.— M.: baHku u 11
bupxn, 2004.

2. OsumnaukoB I1.®. Briciras matemaruka. — K.: Buma mk.., 1991. 25

3. Hanko I1LE. u 1p. Beiciias maTemaTuka B yOpaKHEHHSIX U 3a1a4ax (B 2- 100
X gacTsax).— M.: Beicmas mkona, 1986.

4. Kupunuesckuii B.B., KonsimoBa H.A. Kypc Beicmieit marematuku. K.: 76
Hayk. J{ymxka, 1998.

3. IIunage B.C. Bricimasg maTtemarnka. M.: Beicor. mxk, 1990. 75

6. IMunages B.C. 3agadynuk 1mo BeIcHIed martemMaTuke. M.: Bricmi. mik., 24
2001.

7. Munopckuii B.I1. CoopHuk 3amad 1o Beiciieir marematuke M.: Hayka, 121
1987.

8. I'mypman, B. E. Teopus BEposSTHOCTEN U MAaTEMATUYECKasl CTATUCTHKA : 1
yue6. Jlns By3os / B. E. 'mypman. — 12-e uzn. — M. : FOpaiit, 2022. —
479 c.

9. I'mypman, B. E. PykoBoacTtBo Kk pemeHur0 3amad IO  TEOPUHU 1
BEpPOSITHOCTEH M MaTemaruueckoil cratuctuke : yuebd. [locoO. s
By30B / B. E. I'mypman. — 11-e u3n., nepepa6. 1 nom. — M. : FOpaiir,
2022. — 406 c.

10. | Pxescknit, C. B. Bobicmas maremarnka I: uHeifHas anrebpa u ONeKTPOHHbI
aHanuTUdeckas reomeTpus : ydyeOHoe mocobme / C.B. PxeBckuif. — pecype

Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Tekcr: AIEKTPOHHBIN. - URL:
ttps://znanium.ru/catalog/product/1065260 (mata oOpartieHus:

02.09.2024). — Pexxum JtocTtyma: 1mo HOImHuCKe.
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6.1.2. [lomo,iHUTeILHAS JUTEPATYypa.

Jlutepatypa, kotopasi ectb B Oudamnorexe JICAY

Ne i/

ABTOp, Ha3BaHUE, MECTO M3JAaHMUS, U3/-BO, FOJI U3/IaHUS,
KOJINYECTBO CTPAHUIL

1.

Bricmas martemaTuka It SKOHOMHUCTOB: YYE€OHUK Il CTYICHTOB
BY30B, OOyJarommxcsi M0 3KOHOMHUYECKHM crenuaibHocTsm / [H.III.
Kpemep. U np.]; mon pen. Ilpod. H.II. Kpemepa. — 3-¢ m3n. — M.:
IOHUTU-JAHA, 2010. — 479 c.

Mansixud B.M. Briciiag Maremaruka: YueOHoe mocoOue. 2-e¢ M3,
nepepad. U non.— M: UTHOPA-M, 2009. — 365c.

[Mucemennsriit JI.T. KoncnekT nexiuit o Beiciel matrematuke / JI.T.
[Mucemennsrit. — 10-e uzn., ucnp. —M.: Atipuc-IIpecc, 2011. — 608c.

I'eBopksin  I1.C. Beicmias wmatematuka. JluneiiHas anreOpa u
aHasintuyeckas reomerpus. — M.: DUSMATIINT, 2011. — 208c.

Manyrusn. B.A. Maremaruka juist skoHOMHCTOB: JluHeiHas anreOpa.
Kypc nexuuit. — M.: — Oxemo, 2006. — 224c.

Kpacc M.C., YUynpeiHoB b.I1. OCHOBBI MaTeMaTUKH U €€ MPUIIOKEHHUS
B DKOHOMHYECKOM OOpa3oBaHWU: yueOHWK. — 6-¢ m3ia., ucmp. — M.:
MznmarensctBo «Jleno» AHX, 2008. — 720 c.

Beicmias maremartuka JUisi 3KOHOMHUCTOB: [IpakTHKym ISl CTYJIEHTOB
BY30B, OOy4arommMXcsi MO 3KOHOMHYECKMM crnermuainbHocTsiM / [H.ILL
Kpemep. U ap.]; mox pen. [Ipod. H.ILL. Kpemepa. — 2-¢ u3a., nepepad u
non. — M.: JOHUTHU-TTAHA, 2007. —479 c.

COOopHHUK 3a/1a4 0 BBICIICH MaTeMaTHKe JJIsi SKOHOMHUCTOB / ['eBOpKsH
I1.C. u np.; Ilox pen. I1.C. T'eBopksina. — M.: 3AO «M3marenscTBO
«Ixonomuka», 2010. — 384 c.

CoOopnuk 3amad no Beicimiei matematuke. 1 xkypc / K.H. Jlyary, JI.T.
[Mucemennsriii, C.H. ®enun, 10.A. llleBuenko. — 7-¢ uzn. — M.: Aiipuc-
npecc, 2008. — 576 c.

10.

CoOopnuk 3amad no Beicimieid matematuke. 1 xkypc / K.H. Jlyary, JI.T.
[Tucemennsiii, C.H. ®enun, 10.A. llleBuenko. — 7-¢ uzn. — M.: Aiipuc-
npecc, 2008. — 576 c.

11.

Kpemep H. II. Teopust BeposiITHOCTEN U MaTeMaTUYECKasl CTATUCTUKA:
Y4eOHHUK Ji1 CTYJEHTOB BY30B, OOy4alOUIMXCS IO 3KOHOMHUYECKHM
cnenuansHoctsiv/ H. 1. Kpemep — M.: OHUTU-JIAHA, 2010. — 551
C.

12.

I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTU4yecKas CTaTUCTHKA.
— M.: Briciias mxoda, 2003. — 479c.

13.

I'mypman B.E. PykoBOICTBO K pelIEHUIO 3a1ay [0 TEOPUU

BEPOSITHOCTEN U MATEMATHUUYECKOW cTaTUCTHKe. — M.: Bpicmias mkoia,
2002.— 405c¢.

14.

IIncemennsbiii J[.T. KoHCHEKT neKIuil MO TEOPUM BEPOSITHOCTEN M
MaTeMaTH4ecKoM cratuctuke. — M.: Aiipuc-nipecc, 2008. — 256 c.

6.1.3. Ilepuoamyeckue M3AaHMA.

He npexycMoTpeHsI.
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6.1.4. MeToauueckue YKazanus 1Jist Oﬁy‘lalOIIII/IXCH 10 OCBOCHMIO JUCIUITIJINHBI.

IJJTI ABTOp, Ha3BaHUE, MECTO M3JIaHUs], U3/1-BO, TOJl U3/IaHUS, KOJUYECTBO CTPAHMUII

Maremarndeckuii aHanu3. MeToauuecKue yKa3aHus K PaKTUYECKUM 3aHATUAM U

1 | camocrosTenpHOM paboTe C BapuaHTaMK WHIUBUyaIbHBIX 3a0aHni./ PeiOnHIeBa E.A.

Jlyranck, y3n-so JIT'AY, 2022. 124 c.

Jluneitnas anreOpa. MeToM4ecKue yKa3aHus K MPAKTUYECKUM 3aHATHSIM H CAMOCTOSTEITBHOM

paboTe ¢ BapuaHTaMW WHIMBUIYAJIbHBIX 33JaHUM ISl TIOJTOTOBKH OaKajlaBpOB 3a0YHOM

2 dopmbl 00yuenust HampasieHus moarotoBku 38.03.01 «Oxonomuka». PeiomaiieBa E.A. —
Jlyranck, U3n-so JITAY, 2021. — 62 c.
Maremaruka. MeToquueckue yKka3aHus Ul IPAKTHYECKUX 3aHATHA U CaMOCTOSTENIbHOU
3 paboThI C 3aJaHUSMU JIJIs1 paCUETHO-TpaPUUIECKOM PadOTHI ISl TOATOTOBKU CIEIIUATUCTOB
" | 3a04HO# (hopMbI 0OyUEHHSI HanpaBIeHU « IKOHOMUIecKast 6e3omacHocTh» / ['opbenko E.E. —
Jlyranck: U3n-so JIHAY, 2019.— 48 c.
Teopust  BeposTHOCTEH.  MeTtoauueckue  yKazaHUsl K NPAKTUYECKUM  3aHATHUSAM,
4 WHIUBHIyalbHOH W CaMOCTOATENILHOW paboTe ¢ BapHaHTaMH 33JaHU JIJISI  pacdeTHO-
" | rpadudeckoii  pabOTBI  JUIT  TOJATOTOBKM  OakayaBpoB oOmactn  3Hanmid  35.03.01

»JKoHOoMHKa”./PriOnHIeBa E.A., JIyranck, 2014.— 152 c.

6.2. Tlepeyenn pecypcos HH(OPMALMOHHO-TEJeKOMMYHHKAIMOHH O ceTu
«AuTepuer» (masee — cerb «HHTEepHEeT»), HEOOXOAMMBIX /J OCBOCHUS
AUCHUILIUHBI.

Ne /it HazBanue uHTEpHET pecypca, aipec U PEXKUM JOCTyIa
1 OO6miepoccuiickiii ~ MaTeMaTH4YecKuid  moptan  (MHPOpMalMOHHAS  CHCTEMa)
http://www.mathnet.ru/
5 Hayunast  snexktponnas  OubGmmoreka eLIBRARY.RU - Pexum  pgocryna:

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

3 Mathcad-cnpaBounuk 1o BbICIIIEH MaTeMaTHKe —

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

4. |9BC «3nanunymy» — http://znanium.com
5. [DBC «Jlanby» — http://e.lanbook.com
6. [DBC«AgriLib» — http://ebs.rgazu.ru
6.3. CpeacrBa odecriedeHHsI OCBOCHHUS THCIHIIHMHBI.
6.3.2. KomnbloTepHble 00y4aouye 4 KOHTPOJIUPYIONIHE MPOTrPaAMMBbI.
Neo | Bun yuebnoro | HauMeHoBaHME MPOrpaMMHOTO DyHKII MPOTPAMMHOTO 0becnedeHns
n/m 3aHATHS obecrieueHust MO JIETTUPY
KOHTPOJIb oOyyaromas
fo1as
1 | Jlexkuun Microsoft Office 2010 Std - - +
2 | Ipaktuueckue |http://moodle.lnau.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 npexgycmoTpeHsl.

6.3.4.
He npegycmoTpeHsl.

Aynmo- U BUeonocoous.

KOMHBIOTepHLIe Nnpe3eHTanuu y‘leﬁHbIX KYpCOB.

ayTUTOpUs

7.  Onucanue MaTepHaJbLHO-TEXHHYeCKONl 0a3bl, HE0OOXOAMMOH [JIsi OCYIIeCTBJICHHUS
00pa3oBaTe/ILHOIO0 Mpolecca Mo JMCUUILINHE
HaumenoBanue o6opynoBan-
Ne | HBIX y4eOHBIX KAOUHETOB, [Tepeuens OCHOBHOTO 00OpYyIOBaHUS, IIPUOOPOB U
/1 | OOBEKTOB IS MPOBEIACHUS MaTepHaJIOB
3aHATHI
1 |I-319 — aymuropus  juist | Ctonm xumud. —1 mrt., cron aya. — 10 ., ctosi 6a3oBeiii — 10 miT.,
MPOBENIEHUS TPAKTUYECKUX | | CTYN ydeHnd. — 30 1mT., Bemanka — 2 MT., JoCKa J/TeX MOK. — | miT.,
n1abopaTOpHBIX 3aHSATHH HIK. C 3/ABEpbIO — 2 IIT., CTON ayn. — | mwiT.
OGopynoBanue i Ja0OpaTOPHBIX. PAa0OT IO ONTHKE U
KBaHTOBOW ¢u3uke (3JI. IMHUT, MUKPOCKON «MHpP», MUKPOCKOII,
arnmapar 1/¢uyop., pediakromerp yHuBEpC., (POTOMETp. CKaMbsl,
nepecu. ycranoska [1002 EM, nacoc ¢hopBakyyMH., MHKpOQHUpa-
momerp 7@, oceerutens  OC-21lm np.); yueOHO-METOTHYECKUE
MaTepHaIbl
2 |I-322 - aymuropuss | Ikad ¢ 3/ nB. — 6 mrT., ceid-2 mT., Kpecao — 2 mrT., CTo 1
CaMOCTOSITEIPHOW paboThl W | TyMO. — 13 mT., cto AByxTyMO. — 1 mT., cTON aya. — 5 mr.,
WHIMBHUIYyTBHBIX mkad st ox. — 1 ., cTyn aab. — 1 mrT., cTyn ydyeHud. — 6
KOHCYJIbTAIHI MIT., CTYJN I/MSTKUi. — 19 mT., koMmproTep — 2 mrT., ¢/pe3ax
— 1 wt., MOV —1 wr., npuHTEp — 2 WT.
3 |A-416 — nexkunoHHas Tpubyna Gombrmas — 1 mir.
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8.

IIporokoa

Memncunnnuﬂapﬂme CBA3HU

COTJIacOBaHUs pabovel MPOrpaMMBl € IPYTUMHU AUCIUILTHHAMUA

HauMeHOBaHUE AU CIUTIINHEL,
C KOTOPOii IIPOBOINIIOCH

Kadenpa, ¢ koTopoil mpoBOAMIOCH

IIpennoxenuns 00 U3MEHEHHSX B
paboueii mporpamme.

corjlacoBaHue 3akimouenre 00 uTorax
corjlacoBaHue
COrJ1aCOBaHHUS

«MeTomer u Mo Kadenpa napopmanmoHHbIX
Me MOTCIH B b IZ bop CornacoBaHo

9KOHOMHKE» TEXHOJIOTHH, MAaTeMaTUKU U (GU3UKU

Kadenapa Oyxranrepckoro yuera
«CraTUCTHKA» benpa Oy P y ’ CormacoBaHo

aHanM3a u ayauTa
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punaoxenne 1

JIncr usmenenuii padoyeii nporpaMmmsl

Howmep
WU3MEHEHUS

Howmep
IIPOTOKOJIA
U J1ata

Crpanutisi ¢
A3MEHEHUSAMU

[Iepeuyenn
OTKOPPEKTHUPOBAHHBIX

IIYHKTOB

ITonmnuce
3aBEYIOIIETO
kadenpoii
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IIpuioxenne 2

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmMsl

JlOJKHOCTHOE JUIIO,
MIPOBOJIUBIIIEE POBEPKY:
®.1.0., 10KHOCTbD,
MO JIMHACH

ara

[TorpebHOCTH B
KOPPEKTUPOBKE

Ilepedyenb MyHKTOB, CTp.,
pazzienoB, TPeOyIOIMMX
W3MEHECHUH
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IIpuioxenne 3
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEXJEHUE BbICHIETO OBPASOBAHN A «JIYTAHCKHUM T'OCYJIAPCTBEHHbIN
AT'PAPHBIM YHUBEPCUTET UMEHU K.E. BOPOIINJIOBA»

®OHJ OLIEHOYHBIX CPEJICTB
y4eOHOM TUCIUIUTMHBI  «BBICIas MaTeMaTHKay

Hanpasnenune noarorosku: 38.03.01 DxoHOoMuUKa

Hamnpasnennocts (mpoduie): Yrpasnenue ¢punancamu B ATIK

YpoBeHb podecCHOHATEHOTO 00pa3oBaHus: OaKagaBpuaT

T'ox Havana moaroroBku: 2025

Jlyrauck, 2025
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1. IEPEYEHb KOMIETEHIIUA, COOTHECEHHBIX C THAUKATOPAMM JOCTUKEHUS KOMIIETEHIUI, C YKA3SAHUEM 3TAIIOB UX
®OPMHUPOBAHUSA B TPOLIECCE OCBOEHUS OBPA3OBATEJILHOM ITPOT' PAMMBI

Kon DopmyIupoBKa MHpukatopsl Oran IInanupyemsbie HanmeHnoBaHue monyiei u HanmeHoBaHME OLIECHOYHOT O
KOHTPO- | KOHTPOJIUPYEMOM JIOCTHKEHUS (ypoBeHb) pe3ynbTaThl (1nn) pazaenoB AUCIUIUINHBL CpencTBa
JINPYyEMO KOMIIETEHIIUH KOMIIETEHIIUH OCBOEHUS o0y4ueHus Texyuuii IIpomexyTouna
i KomIIe- KOMITETEHIIUU KOHTPOJIb s aTTecTalus
TEHINH
YK-1 Cnocoben VYK-1.1. IepBeiii 5Tan | 3HaTh: METO/IBI Paszzen 1. DneMeHTHI BBICIIER TecTol 3ayer, SK3aMeH
OCYILECTBIIATE AHanu3upyer (TIOpOroBHIIt aHaIN3a 3a/1a4H, ee anre6psl Pazgen 2. BekropHas 3aKpBITOTO
MMOWCK, 3a71a4y, BBLIEIIA ypOBeHB) 6a30BEIE anre6pa THIIA
KPUTUYECKHUH ee 6azoBbIE O —. Paszien 3 Anamutiieckas
AHATTH3 1 CHHTe3 | COCTABISIONIHE, TEeOMETpHS B Ha IIOCKOCTH
nHpopManuu, OCYIIIECTBIISET Paznen 4. Ananuruyeckas
——— eKOMIIO3HIIAIO TEOMETpHS B IPOCTPAHCTRE.
D Paznen 5.
CHCTCMHBIN sajain BaejieHue B MaTEMaTHYECKHUiA
HOAXON AJ1st aHaIM3.
pemeHns Paszaen 6. luddepeninanbaoe
IIOCTaBJICHHBIX ucyncieHne GyHKINN OJHON
3a71a4 MIEPEMEHHOM.
Paznen 7.
Huddepentnnansaoe
ucUuCIeHne QyHKIUH OBYX
HEPEMEHHBIX.
Paznen 8. MuTterpanbHoe
UCUHUCIIeHHE QYHKIMH OHOMN
MIEPEMEHHOM.
Paznen 9. luddhepennmanpubie
YpaBHEHUS.
Pazgen 10 Teopus
BEPOSITHOCTEMN.
Bropoii sTan YMerhb: Pa3gen 1. DneMeHTHI BBICIIEN Tectrl 3adeT, sK3aMeH
(IpOABMHYTHINA | aHAJIM3UPOBATH anreOpsl Paznen 2. BekropHasi | OTKpBITOro
YPOBEHB) 3azauy, BeIAESs ee | anreOpa TUNA
0a3oBbIE Pazgen 3 Anamutnueckas (Bompockl




COCTaBJISAIOIINE,
OCYIIECTBIISICT
JIEKOMITO3HIIHIO
3aJ1a4n

TEOMETPHS B Ha IUIOCKOCTH
Pasnen 4. Ananntryeckas
TEOMETPHS B IIPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHUEeCKUH
aHau3.

Paznen 6. luddepennmansroe
UCYHCIICHUE (DYHKIIMH OJIHOM
IIEPEMEHHOM.

Paznen 7.

Hduddepennmansaoe
UcUuCIieHne QYHKIMH JBYX
MepeMEHHBIX.

Paznen 8. UaTerpansaoe
UCYHCICHUE (PYHKIIMH OIHOU
TepeMEHHOM.

Pasznen 9. luddepeninanbHbie
ypaBHEHUSI.

Pasznen 10 Teopus
BEPOSITHOCTEH.

JUISL OTIpOCa)

Tperuii aTan
(BBICOKMIA
YPOBEHbD)

Baagern:

HaBbIKaMHM aHaJIM3a
3aJa4u, BbIACIIAA €€

0a3oBbIE
COCTaBJISIOIIHNE,
OCYIIECTBIISICT
JIEKOMITO3HIHIO
3a7a4H.

Pazmen 1. DneMeHTHI BBICIIICH
anreopsl Pazgen 2. BekropHas
anrebpa

Paznen 3 Aranutryeckas
TEeOMETpHS B Ha TUIOCKOCTH
Paznen 4. Ananutudeckas
TeOMETpHS B TIPOCTPAHCTRE.
Pazmen 5.

BBenenue B MaTeMaTH4eCKU
aHaJH3.

Pazgen 6. luddepennmansaoe
ucurciaeHne GyHKIUHA OTHON
MEPEMEHHOM.

Paznen 7.
Huddepennmanpaoe

Pacuernas
pabora

3auer, JK3aMeH
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ucUuclieHne QYHKINH JBYX
nepeMEHHbIX.

Paznen 8. MuterpansHoe
ucuucienne QyHKIMH OHOM
IIEPEMEHHOM.

Paznen 9. Tuddepennmanbhbie
ypaBHEHUSI.

Paznen 10 Teopust
BEPOSITHOCTEN.

YK-1.3.
PaccmarpuBaer
BO3MOXKHbBIC
BapuaHTbI PEHICHUA
3a/1a4d, OIIEHUBAs
nX JOCTOMHCTBA U
HEIOCTAaTKH

IlepBelii 3Tan
(TTOporoBBIi
YPOBEHbD)

3HaThb:
BO3MOXHBIE
BapUaHThI
peIIEHus 3aa4u,
OIICHMBAs UX
JTOCTOMHCTBA U
HEJIOCTATKU.

Pazgen 1. DneMeHTHI BRICIIICH
anredps! Paznen 2. BekropHas
anrebpa

Paznen 3 Aranutraeckas
TCOMETpPUA B HA IIJIOCKOCTHU
Paznen 4. Amammtraeckas
TEOMETpHS B TIPOCTPAHCTBE.
Pazgen 5.

Brenenue B MaTeMaTUYECKHI
aHan3.

Paszaen 6. luddepeninanpaoe
ucurcienrne GyHKIUHA OTHON
TepeMEHHOM.

Paznen 7.
Huddepentnnansroe
ucurcieHrne GyHKIUA OBYX
TepeMeHHBIX.

Paznen 8. MuTterpanbHoe
ucurcieHrne GyHKIIUHA OTHON
MIEPEMEHHOM.

Paznen 9. luddhepennmanpubie
YpaBHEHUSI.

Pazgen 10 Teopus
BEPOSITHOCTEMN.

TecThl
3aKPBITOTO
THIIA

3auer, K3aMeH
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Bropoii sTan
(nponBUHYTHII
YPOBEHbD)

YMmeThb:
HUCIOJIb30BATh
BO3MOJKHEIC
BapUaHTBI
peuienus 3axaud,
OIICHUBAS UX
JOCTOMHCTBA U
HEIOCTATKH.

Pazgen 1. DneMeHTHI BRICIIICH
anredps! Pasnen 2. BekropHas
anrebpa

Paznen 3 Ananutudeckas
TEOMETPHS B Ha IJIOCKOCTH
Pasnen 4. Anamntryeckas
TeOMETPHS B IPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHueCKUH
aHau3.

Paszaen 6. luddepeninanbaoe
UCYHCICHUE (PYHKIIMH OIHOU
IIEPEMEHHOM.

Paznen 7.
Hduddepennmanbaoe
UCUUCIIeHnE QYHKIMH JBYX
TepeMEeHHBIX.

Paznen 8. UaTerpanbsaoe
UcUucIieHne QYHKIMH OJTHOM
TepEMEHHOM.

Paznen 9. Inddepenmmansasie
YpaBHEHUSI.

Paszaen 10 Teopus
BEPOSITHOCTEH.

Tectbl
OTKPBITOTO
THIIA
(Bompocs!
JUISL OTIpoca)

3auer, K3aMeH

Tperuii aTan
(BBICOKHMIA
YPOBEHbB)

Baagern:
HaBbIKaAMM
HWCHOJIb30BaHUS
BO3MOKHBIX
BapHUAHTOB
pelIeHus 3a1a4u,
OLICHHUBAs UX
JOCTOMHCTBA U
HEIOOCTATKH.

Pazgen 1. DieMeHTHI BBICIIEH
anredps! Paznmen 2. BekropHas
anrebpa

Paznen 3 Amanutmaeckas
TeOMETpHS B Ha TUIOCKOCTH
Paznen 4. Amamutiaeckas
TEOMETpHS B TIPOCTPAHCTBE.
Pazpen 5.

BBenenue B MaTeMaTHdeCKHH
aHaIu3.

Paznen 6. luddepennmanpaoe

Pacuernas
pabota

3auer, JK3aMeH
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ucuuciienne QyHKIMH OHOH
IIEPEMEHHOM.

Paznen 7.
Huddepennmansaoe
UCYHCIICHUE (QYHKIIUU TBYX
nepeMeHHbIX.

Paznen 8. MuTerpansHoe
ucuuciieHne QyHKIMH OTHOM
IIEPEMEHHOM.

Paznen 9. luddepennmanbhbie
YpaBHEHUSI.

Paznen 10 Teopus
BEPOSITHOCTEN.
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2. ONUCAHME MMOKA3ATEJEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUS
HA PA3JIMYHBIX OTAITAX UX ®POPMUPOBAHUSA, OIITMCAHUE HIKAJI

OLLEHUBAHMUASI
Ne | Haumeno Kpatkas IIpencrasne- Kputepuu onenuBanus [Mkana
/ BaHUe XapaKTepUCTHKA HHE OLICHUBAHHMS
Il | OIEHOYHO | OIEHOYHOr'O CPeiCTBa OLIEHOYHOT O
ro CpencTBa B
cpe/cTBa dhoHIe
1. | Tecr Cucrema TectoBbIe B Tecte BemonaeHo 90-100% OneHka
CTaH/apTU3MPOBAHHBIX | 3aIaHUs 3aJlaHui «Omauuno» (5)
3aJIaHuii, TTO3BOJIAIONIAS B rtecre BrImonHeHo Ooisee 75- | OueHka
U3MEPHUTh YPOBEHD 89% 3ananmii «Xopouwio» (4)
3HAHWH. B Ttecre BomonHeno 60-74% | Ouenka
3a/1aHui «Yooenemsopum
envno» (3)
B Tecte Brimonneno menee 60% | Onenka
3aJaHUN «Heydoeremeopu
menvro» (2)
bonbmass dacte omnpenenenuii | OueHka
HE TpeJ/ICTaBJIeHa, 6o | «Heyoosremeopu
npefcTaBieHa ¢ TpyObIMU | menvHo» (2)
OIITHOKAMH.
2. | Ompoc ®dopma paboTsI, Bormpocs! k IIponemoHCTpUpPOBaHbI OreHka
KOTOpast MO3BOJISIET ornpocy npeanonaraeMble otBeThI; | «Omauuno» (5)
OLIEHUTH KPYro30p, MpaBUILHO UCIIOJIb30BaH
YMEHHE JIOTHYECKH aNropuT™M  OOOCHOBaHWK  BO
MOCTPOUTH OTBET, BpeMsi  pacCcyXIeHHH;  ecTh
yMEHHE JIOTHKA PacCyKJICHUH.
MPOJEMOHCTPHPOBATH [TponeMoHCTpUpPOBaHbI Orenka
MOHOJIOTUYECKYIO PEYb HpenonaraeMble OTBETH; €CTh | «Xopowo» (4)
Y UHbIE JIOTUKA  pacCyXIEHUuM, HO
KOMM YHHUKATUBHBIE HETOYHO UCIIONIb30BaH
HaBBIKH. Y CTHBIN OIIPOC aIropuT™M  OOOCHOBaHMH  BO
obnazaet OOIBIIMMU BpeMsl paccyXIeHMH U He Bce
BO3MO)KHOCTSIMHU OTBETHI MOJIHBIE.
BOCITUTATEIBHOTO [IponeMoHCTpUpPOBaHbBI OreHka
BO3JEHUCTBUS, CO31aBast IpeAroiiaraéMble  OTBETBI, HO | «Yoosremeopum
YCIOBHUS /IS HeTPaBUIbHO UCIIONB30BaH | eabro» (3)
HedopMaIbHOTO aNropuT™M  OOOCHOBaHWH  BO
OOTIIEHHS. BpeMst paccyxIeHuil;
OTCYTCTBYET JIOTHKA
paccyXaeHuid; OTBETHl  HE
TOJIHBIE.
OTBETHI HE IPEICTABICHBL. OreHka
«Heydoeremeopu
menvho» (2)
3. | Pacuerna | CpeacTBo NpoOBEpKH [epeuenn IIponemMoHCTPUPOBAHO OrieHka
s1 pafora | BIaJICHUS HAaBBIKAMH 3a/laHui, TIOHWMAaHKEe METOIUKU pernreHust | «Omauuno» (5)
(pemeHue | IPUMEHEHUS BXOMSIIMX B | 33/la4d  HU €€ [NpPUMCHCHHE.
3a/1a4) MOJTYYEHHBIX 3HAHUIA 10 | PACUETHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeJeNIeHHON | Tpadudecky | opopMIIEHO (akkypaTHOCTB,
METOAMKE JUIS PEIIeHUsT | 10 paboTy JIOTHIHOCTB). Hcnonp3oBan
3a1au. TPaUIIHOHHBIN Wi
HETPaJMIMOHHBIA  MOIXOA K
pemieHuto  3ajadd.  3ajada
pelIeHa mpaBwIbHO.
[IponemoHcTpHpPOBaHO Orenka

NMOHUMAaHUC MCETOAUKHN PCHICHUC
n ¢e¢ IMpUMCHCHHUC. Pemenne
3aJa4ur IPAaBUJIBHO O(i)OpMJ'IeHO.

«Xopowo» (4)
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MPOBOJUTCS TIO
OKOHYaHUH U3y4YECHUS
JIACLUTIINHBL.

TEPMUHOJIOTMYECKOr0 almapaTa
JVCLUIIMHBL, YMCHUE
aHaJM3MPOBATh NPOOIIEMY,
COZIep)KATENbHO U
CTUJIMCTHYECKH IPaMOTHO
u3J1araTh CyTh BOIPOCA;
rTyOOKO TIOHMMAaTh MaTepHal;
BJIaJICHHE AaHATUTHYECKUM
CII0co0OM H3JI0KEHHUS BOIIPOCa,
HAaY4HBIX UJIel; HaBBIKAMU
apryMeHTaLl1 U aHaJIN3a
(akTOB, COOBITHH, SIBICHHH,

Ne | Haumeno Kpatkas IIpencrasne- Kputepuu onenuBanus [Mkana
/ BaHUe XapaKTepHUCTHKA HHE OLICHVBAHHMS
Il | OIEHOYHO | OIEHOYHOr'O CPeiCTBa OLIEHOYHOT O
ro CpencTBa B
CpescTBa doHIE
3ajaya pemieHa  PaBHIIBHO.
Ectp oTnenbHbIe 3aMeyaHusl.
[IponemoHcTpUpOBaHO Ornenka
TIOHMMaHUE METOAWKHU pemenus | «Yoosremeopum
M YaCTHYHOE ee¢ NpHMEHEHHe. | enbro» (3)
3ajaya penieHa YacTHIHO.
3ajava He peleHa. Oruenka
«Heydoeremeopu
menvro» (2)
4 3auer 3ader BBICTaBIsACTCA B | TecToBBbIC B Ttecre Bemonneno 60-100% | «3a4yreHo»
pe3ynbTare MoJBENeHUs | 3alaHus K | 3a/JaHUd
UTOT'OB TEKYIEro | 3a4ery
KOHTpOJis.  3adeT B B Tecte Brmmonneno menee 60% | «He 3aureno»
¢dopme UTOTOBOT'O 3a1aHuI
KOHTPOJIA IMPpOBOAUTCA
Ut o0yuarommxcs,
KOTOpBIE HE CIPABUIIUCH
C  4YacTbl0  3aJaHui
TEKYIIEro KOHTPOJIsI.
5 Ik3amen | KontponbHoe Bomnpocs! k [TokxazaHno 3HaHUE TEOpUU Ornenka
MEpOMpPHUSITHE, KOTOPOE | IK3aMEHY BOIPOCA, TIOHSITHHHO- «Omauuno» (5)

IPOLIECCOB.

BelicTaBnsgercs

oOydaromnemycs, TI0JTHO,
moxpoOHO u TPaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI

Omnera u BOIIPOCHI
9K3aMeHaTopa.

[lokasano 3HaHWMe OCHOBHBIX | OreHKa
TEOPETHUECCKUX nonoxenuit | «Xopowo» (4)
BOIIPOCA; yYMEHHUe
aHaIN3UPOBATh SIBJICHUS,

(hakTel, MAEHCTBHA B paMKax
BOIIPOCA;  COIACPKATENBHO |
CTHUITCTHYECKH IPaMOTHO
u3JlaraTb CyTb BONpOCa, HO

UMEET MECTO HEeIOCTaTOuHas
TIOJTHOTA OTBETOB o
M3J1araeMoMy BOIIPOCY.
[IponemoHcTpHpPOBaHO

BJIaJICHUC AHATTUTHYECKAM

CrIoco0OM HB3IIOKEHHS BOMpOCa
1 HaBBIKAMU apryMEHTAINH.
BricTtaBnsgercs
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Haumeno
BaHHE
OIICHOYHO
ro
CpeJCTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOT'O CPEACTBA

IIpencrasne-
HUE
OIICHOYHOT'O
CpeJICTBA B
doHIE

Kputepuu onenuBanus

[Ikama
OLICHUBAHUSA

obydJaromeMycsi,  MOTHOCTBIO
OTBETHBIIEMY HAa  BOMPOCHI
Ounera U BOTIPOCHI
JK3aMeHATOopa, HO
JOMYCTHBIIEMY TIPH OTBETaxX
HEe3HAYUTENbHbIC ornbKu,
yKa3bpIBAIOIIAE Ha  HAJIHYUE
HECUCTEMHOCTH U TpPOOCIOB B
3HaHUSIX.

Iloka3zano  3HaHMe  TeOpUHU
BOIpoOCca (hparmeHTapHO
(HemonHOTa W3ITOKEHUS
nHdopmanuy;  onepupoBaHHE
TOHSATHSIMH Ha OBITOBOM
YPOBHE); YMEHHE BBIIEIUTH
TJIaBHOE, copmynupoBartb
BBIBO/IbI, IIoKa3aThb CBA3b B
MOCTPOSHHUU OTBETa HE
MPOJIEMOHCTPHPOBAHO.
Bnanenune aHAJIUTHYECKUM
CIoco0OM H3JIOKEHHsSI BOIpoca
u BJIaICHUC HaBbIKaMU
apryMeHTaluu HE
MPOJIEMOHCTPHPOBAHO.
OO6yuaromuiics JOTTYCTHII
CYLICCTBCHHBIC OLIUOKH MpHU
OTBETax Ha BOIPOCHl OHMIETOB
Y BONPOCHI IK3aMEHATOPA.

Ornenka

«Yooenemeopum

envro» (3)

3HaHMe NMOHATUHHOIO amnnapara,

TEOpHH BOIIPOCA, He
IPOIEMOHCTPUPOBAHO; yMEHHE
aHaAJIN3UPOBATh y4eOHBIN
MarepHal HE
IPOAEMOHCTPHPOBAHO;

BIIaICHUE aHAIUTHYECKUM
CIIocO0OM H3JIOKEHHsI BOMpPOCa
U BJIAJICHUE HaBBIKaMH
apryMeHTalln HE
IPOIEMOHCTPHPOBAHO.

OOyuaromuiicss He OTBETHI Ha
OJIMH WIIM JIBa BOIIpoOca Omiera
U JIOTIOJIHUTENIbHBIC BOIPOCHI
JK3aMeHaTopa.

Orenka

«Heyooeremeopu

menvho» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE JIJIsI OIIEHKH 3HAHUM, YMEHUHA, HABBIKOB U (M1JIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX OTAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIAM B ITIPOIIECCE OCBOEHMS OBPA3OBATEJBLHOM
INPOI'PAMMBI

OueHoyHbIe cpeacTBa /I POBEAECHHUS TEKYILIEro KOHTPOJIs
TGKYHH/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA IMPEIIOAABaTCICM JUCHUIIIMHBI IIPHU IMMPOBCACHHUHU
3aHATUH B OpPME TECTOBBIX 33JaHU, YCTHOTO OIPOCA U PACUETHON pabOTHI.

YK-1 CnocodeH ocymecTBISTh NOMCK, KPUTHYECKHH AHAJIHU3 M CHHTe3 MHpoOpMAaUMH,
NPUMEHSATH CUCTEMHBIH MOAXO0/ A/l pellieHHs] MOCTABJIEeHHBIX 3a1a4.

YK-1.1. AHaJ’IPBpreT 3ajjavy, BblII€J/IsAsI €€ 0a3oBbIE COCTaBJIAKOIIUE, OCYIIECTBJIACT
ACKOMIIO3UIIMIO 3a/1a4YM.

IlepBbIii 3Tan (IOPOroBOii yPOBEHb) — MOKa3bIBaeT CGOPMHUPOBAHHOCTDH MOKA3aTEJIsA
KOMIIETCHIIMH «3HATh»: METO/bl aHAJIM3A 321a4H, e¢ 0a30Bble COCTABJIAIOLINE.

TecToBbIE 3a/laHU 3aKpPbITOro TUIAa

1. IlepeMHOKATH MOKHO MATPHUIbI:

A) Ui KOTOPBIX KOJMYECTBO CTPOK MEPBOM MATPUIIbI PAaBHO KOJIMYECTBY CTOJIOLIOB BTOPOM
MaTpUIbl;

b) m1s KOTOPBIX KOJMYECTBO CTOJIOLIOB NMEPBOM MaTpPHUIl PAaBHO KOJMYECTBY CTPOK BTOPOMH
MaTpUIbl;

B) onuHakoBo# pazMepHOCTH;

I') npousBosBHEIE;

J1) ToTBKO KBaJpaTHEIE.

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

A)5\/§;
B) /5

B) 4;
I) 3.

3. Tpu BeKTOpa KOMILIAHAPHBI, €CJIH UX
A) ckanspHO€ MPOU3BEACHUE PABHO HYJIIO;
b) ckanspHoe npou3BeeHNE HE PABHO HYJIIO;
B) cmemanHoe npou3BeeHe paBHO HYIIIO;
I') BekTOpHOE IPOU3BEICHIE PABHO HYIIIO;
J1) BEeKTOpHOE IPOM3BE/ICHUE HE PABHO HYITIO.

4. TpoussoaHas GyHKuKH Y = OX — 3x° +2x° umeer u:
A) y=5x—3x*+2x°;
b)y= 53¢ + L ;

2 5 3

B) y=5-15x*+12x°;
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N y=5-3x*+2x.
5. st okpyxuocTH (X — 2)2 +(y+ 4)2 =4 ueHTp U paauyc UMEIOT BHUI:
A) 0,(2,4), R=4,

b) Ol(_214)’ R= ;
B) 0;(2-4), R=4;
1) 0,(2—4), R=2.
Kiroun

1 b

2 A

3 B

4 B

5 r

6.3a0anue na coomeemcmeue.
OmnpenesinTe COOTBETCTBHE MKy YPABHEHHEM JIMHUM BTOPOIro MOPS/AKA U ee HA3BAHUEM:

Ypasnenue nunuu emopoeo nopsoka Ha3zeanue nunuu emopoeo nopsoka
1 x2 —4y=0 a) DIUTAIIC
2 x2 4 y2 — 25 0) runepboma
2 2 B) mmapaboa
X
3. —+ DA
25 16
NG _9y2 -36 I') OKPY/KHOCTb
PesynpTater opopmMuTh B TaOIHIIE
1 2 3 4
Koroun
1 2 3 4
B r a 0

Bropoii 3Tan (NIpoABHHYTHIH YPOBEHb) — MOKA3bIBAET C(POPMHUPOBAHHOCTD MOKA3ATEJIS
KOMIIETEHIIUH «KYMeTh»: aHAJTU3MPOBAaTh 3a/1a4y, Bbl/eJisis ee 0a30Bble COCTABJISIONINE,
OCYLLIECTBJISIET IEKOMIIO3MLIMIO 32/1a4M.

3agaHust 3aKpHITOro THNA (BONPOCHI /ISl OIPOCA):
1. ChopmynupyiiTe ycroBue NepHeHIUKYISIPHOCTH JIBYX BEKTOPOB.

2 2 4
2. Jlana matpuna A=|-3 3 —2|. Uemy paBHa cymMMa 3JIEMEHTOB aiztazs+as1r 3TOM
1 -1 5

MaTpHLbI?
3. Kakue ToukM Ha3pIBalOTCA KPUTUYECKUMHU TOYKaMU MIEPBOTO poJia.
4. Yto Ha3pIBAETCS OKPYKHOCTBIO M KAKOH BHJI UMEET YpaBHEHUE OKPY>KHOCTH?
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5. Kakoii Bug nmeet GpopMysa HHTEIPUPOBAHUSA IO YaCTSIM B HEOTIPEIeJIEHHOM UHTErpaie??

Kirroun

1. JIBa HEHyNEBbIX BEKTOpA MEPIEHIUKYIISAPHBI, €CIIU UX CKAJIIPHOE IIPOU3BEIEHUE PABHO
HYJIIO.

2. CymMma 371eMeHTOB a12+arstas; MatpuIlel papHa 2+(—2) + 1 = 1.

3. Kputnueckumu TOYKaMu MEPBOrO poJa HA3bIBAOT TOYKHU, B KOTOPBIX IepBast
pON3BOIHAs (DYHKITMH paBHA HYJIIO MM HE CYIIECTBYET.

4. OKpyXHOCTbIO ~ Ha3bIBAa€TCSI ~ FEOMETPUYECKOE  MECTO  TOYEK  IUIOCKOCTH,
PAaBHOYNAJIEHHBIX OT OJHOM M TOW K€ TOYKH, HAa3bIBAEMOM €€ LICHTPOM. YpaBHEHHE

2 2 2

okpykHOCTH uMeeT BUIL: (X—Xg)  —(Y—Yg)  =R”.

5. dopMyiia HHTETPUPOBAHHUS 110 YaCTAM UMEET BHUJL:: Iudv = uv—jvdu .

Tpernii 3Tanm (BBICOKHI YPOBEHb) — IOKa3bIBaeT CHOPMHUPOBAHHOCTH IOKA3aTesst

KOMIICTCHIMHU <«BJAJA€Th»: BJAJA€Th HAaBbIKAMH aHaAJ/JIM3a 3aJa4du, BbIIC/IHAA €€ 0a3oBbIe
COCTABJIAKOIIHUE, OCYHIECTBJAAECT JCKOMIIO3UIUIO 3a1a1H.

Pacuernas pa6ora:

1. BbUHCINTL 00BEM MapaLIesIenuIea, TOCTPOEHHOTO Ha BEKTOPax a=—4i+ 5],
b=7i+6j-6k uc=j—2k.

2. Jlanwsl BepmmHbl TpeyronsHuka ABC: A(3; 5), B(6; 8) u C(-1; —5). CocraBuTh
ypaBHEHHE MPSAMOM, MPOXOasiieil uepe3 BepuinHy C mapajieTbHO CTOpOHE AB.

N 2
3. Haiitu obmee pernenne puddepeHnaIbHOTO YpaBHECHHUS y' =Xxy.

4. Haiiti momanas GUrypsl, orpaHuueHHON rpadukaMu GyHKIUH Y = x* —6X+5u y=0

> o . 3x%41 — O
5. HaiiTi 3Ha4eHue NpOU3BOAHON QYHKLIUU Y =€ B ToUKe X, :
Kiroun
1. | O6wéM napamnenenumena, MOCTPOCHHOrO Ha BEKTOPAX d = {ax ;a,,a, } b= {bX by; bz} u
c= {cx 1CyiCy } ompezensercs no Gopmyre : Vo0 = ‘(ax 5).5‘ ,
BekTopsl a= {— 4;5;0}; b= {7;6;—6}; c= {0;1;_2}.
ey g
Haiizem cMenraHHOe POU3BEICHHE BEKTOPOB 110 hopmysie (a X b)- c=|b, by b, |:
cy €, C
-4 5 0
(axb)-c=|7 6 —6/=48+0+0-0-24—(-70)=094.
0O 1 -2
Torma V,,, ,, = |94| = 94(663).
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Taxk xak npsimas napasuieapHa cropoHe AB, To oHa napasienbHa U BEKTOpY
AB={-1-38-5/={-43}.
YpaBHEHHE NPSIMOM, IPOXOAALIEH Yepe3 TaHHYIO T. M ()(Xo; YQ) MapaJLIENBHO BEKTOPY

X=X _ Y—Yo

§ = {| ; m} HMEECT BU/I;

I m
IloncraBum KOOpAUHATBHI TOYKU C(—]_;—S)I/I KOOpAHWHATHI BEKTOpa E = {— 4;3}:
x=(-1) _y-(-5),
-4 3
X+1 y+5
TpeoGpasyem ypasHennue: — 1 3 ) 3(x+1)=—-4-(y+5);

3X+3=-4y—-20; 3x+4y+23=0 — HCKOMOE ypaBHEHHUE IIPSIMOM.

2
Jluddepentmansroe ypasaenne Y = XY — 910 mudpdepeHunansHoe ypaBHEHHE ¢

pasaACIAIOIIUMUCA ICPEMCHHBIMU.

3aMeHuM y' = g—y U IpuBeIEM K AU pepeHInaibHOMy YPaBHEHHUIO C pa3/IeI€HHBIMU
X

dy ey Yo,

HepeMeHHbIMH: — = x%y; — =X

dx y

[IpounTerpupyem o0e 4acTu ypaBHEHUS J.Vy = szdX ;

¥
In|y| = ? +C — obmee pemenue .

2 .
Oy Y =X —6X+5 — 310 napabona, BeTBI KOTOPOI HATIPABICHBI BBEPX, OHA

nepecekaer ock Ox B ABYX To4kax. HaliieM UX KOOpIMHATHI:
y=0: x*-6x+5=0;

D=36-4-1-5=16, VD =4.

XIZMZS’
2
6-4
X, =—=1.
22

Tak kak ¢urypa pacnosnoxxena Hwke ocu Ox , TO IJIOIIA/Ab KPUBOJIUHEHHOH Tpanennn
Haiinem no dopmymne: Ilnomane urypsr , orpanndenHoi gpynkimeit y = f(x), ocero Ox
b
v npsvbivi X=a, X =D onpenensercs no popmyre : S = —I f (X)dX :
a
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5

Torna S:—I(x2—6x+5)cix— (X?——-I-SXJ =
1 1

=—(%3—3 25+ 25— (——3 D —(%—50—%—2j
{2 B

2
q)yHKHI/Iﬂ y — e3X +1

dynkmmn : y' = f'(¢(x))- @'(x):

9T0 cnoxkHas Gpyakms. [Ipumenum GopmMyny IpOU3BOIHON CIOKHOM

!
yr _ (e3x2+1) 3x +1 (3X ) _ e3><2+1 .6X = 6X - eSx2+1
Haiinem 3HaueHHe pOU3BOIHOM B TOUKe X; = 0:

y'(0)=6-0-63°* =0.

YK-1.3. PaccmarpuBaer BO3MOKHbI€ BapHAHThl pPeELICHUS 33124, OLCHHMBasl MX
AOCTOMHCTBA U HEJOCTATKH

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MNOKa3biBaeT C(OPMHUPOBAHHOCTH IMOKA3aTeJs
KOMIIETEHIIUM <3HaThb»: BO3MOKHbIe BAPUAHTHI pelIeHUus] 3aJ4a4d, OLEHUBAs HUX
AOCTOMHCTBA U HEJOCTATKH.

TecToBbIe 3aJaHU 3aKpPbITOro TUIMa

1. Ilpu TPaHCIOHMPOBAHNH MATPHIII €€ ONpeeInTelb
A) MeHseT 3HaK Ha TIPOTHUBOTIONIOXKHBIH;,
b) ymMHOKaeTcs Ha MPOU3BOIBHOE YHCIIO;
B) He mensiercs;
I') He cymecTByerT;
J1) paBeH HyIO.

2. [Tnomaap napasienorpaMmma omnpeensercs no Gopmyse

A) Szl‘axf)‘;
B 5= 1[abd);
B) S =[abd;
IS :‘axb‘;

mS=_la[-[bf-sing.

3. B ypaBHenuu npsamoii A(x — xo) + B(y — yo) = 0 3Hauenns 4 u B onpeneasior:
A) BeIMYMHBI OTPE3KOB, OTCEKAEMBIX MPSIMOI Ha KOOPIMHATHBIX OCSX;
b) xoopAMHATE HOPMAJIBHOTO BEKTOPA;
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B) koopauHaThl HaNpPaBJIAIOLIETO BEKTOPA;
I') mapameTtps! ypaBHEHUS;

J1) KoopiMHATBI TOYKH, YePE3 KOTOPYIO MPOXOAUT IpsIMast.

4. ®yuknus y = (X) saBJsieTcsi HEYETHOM, €CJIM BBHITIOJHSIETCS YCJIOBHE:

A)F(=x) =1 (x);
B) f (=x) #f (X);
B)f (=x) # -1 (%);
) f(=x)=="1(x).

5. YpaBHeHue npsAMoii, MPOXOAsileH Yepe3 JaHHYI0 TOUYKY Napajlie/IbHO HANIPABJISIOLIEMY

BEKTOPY, HMECT BU/L:

X+X, YtY,

A) ;
| m
B) % _Y~ Y.
| m
B) A(X_Xo) — B(y_yo);

| m
F) A()C—)Co) + B(y—yo) =0;
) A(x —x0) — B(y —y0) = 0.

Knroun

o1 T > | TP

6. OnpeneJuThb COOTBeTCTBHE MeXIy AudepeHIHATbHBIM YPABHEHHEM U METOJ0M €ro

peleHust:

Jugpepenyuanvroe ypasuerue

Memoo pewenus

1.y =3x%y=0

a) MCTOJ Pa3aCICHUA IICPEMCHHBIX

' 2 3
2. Y +=y=x
X

0) MeTO/1 TI0/ICTAaHOBKH, 3aMeHa — — = U
X

3. y'—7y'+10y =0

B) Metoll bepHymum — nmoacranoBka Y =U-V
rae U=U(X), -V=V(X)

') COCTaBJICHUE XapaKTEPUCTUYECKOTO
yYpaBHEHHMS

Pesynbratel opopmuTh B Tabnuie

1 2 3 4
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Kiroun

1 2 3 4
a B r 0
Bropoit 3ranm  (IpOABMHYTBLIM YpPOBeHb) — IIOKa3bIBaeT C(POPMHPOBAHHOCTH

MmoKa3aTrejss KOMIIETCHIHUH «YMETb»: HCIHO0JbB30BAaTh BO3MOYKHBIC BapHMaHTblI PEIICHUNA
3aJavuu, ouncHuBasi X J0CTOMHCTBA U HEAOCTATKH.

HowbnRE

Knroun

3aganus 3aKpbITOro TUINA (BOMPOCHI JIS1 ONPOCA):

Kakoe coObITHE Ha3bIBaIOT MPOTUBOMOJIOKHBIM?

UTo Ha3bIBAIOT AUCKPETHOM CITy4aliHON BEJIMUYMHON U KaK OHa 3aaaercs?

Urto HazpIBaeTCs nepBo0Opa3HON QyHKIMU?

Kaxk cBs3anbl Mex 1y co0oil nuddepennnansnas GyHkuus pacupenenenus f (x) u
UHTEerpaipHas QyHKIMA pacnpenesieHus F (X) HenpephIBHOW CITy4aliHOM BETHMYHHBI?

Uro HazbiBaeTcs nuddepeHInanbHbIM ypaBHEHHEM (YHKIIMHM OJHON MEePEeMEHHOM?

CoOpiTHE A4, KOTOpPOE COCTOUT B HEMOSIBJICHUU TAHHOTO COOBITHS A, Ha3bIBaeTCA
MPOTUBOMOJIOKHBIM IO OTHOIICHUIO K JAHHOMY.

CnyqaﬁHaﬂ BCJIIMYMHA HA3bIBACTCS JIHCerTHOﬁ, €CJIM OHa MOXXET NMPUHUMATh KOHCYHOC
WJIA CYETHOE YHCJIO 3HAYCHUH.
[IpocTeitmeit popmoit 3akoHa pacrpeeieHHs] SIBISICTCS Ta0IuIa, B KOTOPOU 3amCcaHbl

Xy Xpyooy X

BO3MOJKHBIE 3HAUYCHHS CITyJalHON BEITHYHHBI TN M COOTBETCTBYIONIHE UM

BEPOSTHOCTH P P2y pn.

JluckpeTHas ciydailHas BeJIMYMHA 3aJa€TCS  3aKOHOM  paclpeleseHus. 3aKOoH
pacnpezeneHus B Buje GopMyiibl BbIpakaeT BEPOATHOCTH pj Kak (PyHKIUIO OT Xi,.

3aKkoH pacrpeaeseHus B BUJe rpaduka Ha3bIBa€TCsl MHOTOYIOJILHUKOM pacipeesieHus
WJIM TIOJIMTOHOM.

Oynxmus (X) Ha3bIBaeTCsl MEpBOOOpa3HON  (yHKIMEH (umu  mpocto

11epBO06Pa3Hoi) 11 pyHKIHH T (X) Ha pomexxytke X , ecmn VX € X
F/(x)=f(x).

Huddepenunanbuas u uHTErpaibHas GyHKIIUN paclipeeTIeHUs] B3aUMOCBSI3aHbI.

f(x)

3nas nuddepeHuanbHy0 (QYHKIHMIO pacrpeaeieHus , MOXHO OIpPEICIUTD

F(X)

HMHTETrpaibHYI0 (QYHKIIMIO paclpeaeneHus: BeposITHOCTEH o gopmyse:

X
F(x) = [ f(t)dt

_w i
N HaoOopoT, 3Has MHTErpajibHyl0 (YHKIHIO pPACHpeleNeHusi, MOXKHO HalTH

mapdepertmanbyro GyHKIuIo pacnpenenenus: f (X) = F/(X).

HuddepenunanbHbiM ypaBHEHHEM (QYHKIMU OJHOM NepeMeHHOHl Ha3bIBaeTcs
ypaBHEHHUE, CB3bIBAIONIEEC HEM3BECTHYIO (QYHKIIMIO, HE3aBUCUMYIO NIEPEMEHHYIO U
npou3BoaHbIe (Mau JuddepeHnnansl) OT HEU3BECTHOHM (QYHKIUU 1O ITOH
IIEPEMEHHOM.
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Tpernii 3ran (BbICOKHII YpOBeHb) — NOKa3bIBaeT C)OPMHPOBAHHOCTH IOKA3aTeJId
KOMIIETEHIIUHN «BJIA/IeTh»: BJIaJeTh HABBIKAMH HMCIOJb30BAaHUS BO3MOMKHBIX
pelIeHns 3a/1a4M, OLeHUBAasi X JOCTOMHCTBA U HeJOCTATKH.

Pacuernas padora:

1. Pemwuth cucreMy JMHENHBIX ypaBHEHUN MeTo10M Kpamepa:

Xy +2X3 =5

2. CocraBuThb YPaBHEHHE MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY A(2;:L;3)

x-4 y+1 z+4

MIEPIEHIUKYIISIPHO MPSAMOMN 3= 1

BapUaHTOB

Ha monke crost 10 mamok. M3 Hux 3 coxepkar mHGOPMAIHMIO 1O KPEAUTOBAHMIO, a

ocTajibHble — N0 MHBecTUpoBaHMIO. Haynauy BeiOMpatoT 5 manok. KakoBa BeposiTHOCTh

TOT'0, YTO BCE OHM COJIEPKaT MH(OPMALIUIO TI0 NHBECTUPOBAHUIO?

4. Haiiti HauMeHbIIee 3HaueHHE QyHKIHH Y = 3X — X° Ha OTpe3Ke [0;1],

5. B tpeyromsuuke ABC ¢ 3a1aHHBIME KOOpIMHATaMK BepIIHH A(2;5); B(6,—3);
C(—4;—2) Haiitu ypaBHenue Bbicotbl CD.
Kunroun
1. Haiinem onpenenurens cUcTeMbl A M ONpeIeInTENIMHE HEU3BECTHBIX Al, Ag . Ag o
MpPaBUITy TPEYTrOJIbHUKOB:
1 3 1
A=l 0 2/=0+2+6-0-4-9=-5=0;
1 2 3
0 31
A=5 0 21=0+10+30-0-0-45=-5;
5 2 3
1 0 1
A,=1 5 2=15+5+0-5-10-0=5;
1 5 3
1 3 0
A;=1 0 5=0+0+15-0-10-15=-10.
1 2 5
Pemenue cucreMsl TMHEHHBIX ypaBHEHUH HaiineM o Gpopmymnam Kpamepa
(A E M B A 10,
A -5 A -5 A -5
OtBet: (1,—1;2).
2. | IIpsiMasi 1 MIIOCKOCTh MEePHEeHANKYIISPHBI, €CIM HOPMaTbHBIA BEKTOP MIIOCKOCTH
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N = {A; B; C} Y HAMPABJISIOINI BEKTOP MPSIMOI S= {l ;m; n} KOJUTHHEAPHBI:
—-—= A B C
NIIS: —=—=—.

Il m n

Harnpapisrommuii BEKTOp IpsIMoii S= {2;—3;1} :

A B C
T —=—=—=1=>A=2B=-3.C =1.
ST 3T

HopMmaitbHbIii BEKTOP TUIOCKOCTH : N = {2;—3;1}.

CocTaBuM ypaBHEHHE IJIOCKOCTH, IPOXOASILEN Yepe3 TOUKY A(Zil; 3) HEePIEeHIUKYISIPHO

sexopy N ={2-31) no dopuyne: A(X=%,)+B-(y=y,)+Clz-2,):
2(x-2)+(-3)-(y-1)+1-(z-3)=0; 2x-4-3y+3+2-3=0;

2Xx—3y+z2—-4=0.

0O603HaunM coObITHE A — B3STh 5 MaroK M0 MHBECTUPOBAHUIO.
Tak kak u3 10 manok 3 mo KpeIUuTOBaHUIO, TO 10 UHBECTUPOBAHUIO — 7 TIAIOK.

o _cs _lo0 678910

1[ee KOJMYECTBO BCEX BOZMOKHBIX UCXOJI0B — 10 515 120 .

P (1
UYucno OnaronpusTHeIX ucxoaoB — M =07 = Bol . 9 o
m
[pumernM GOpMyITy KIacCHIecKoro onpeenetus sepositHoct: P(A) = F :
pA) = 2L =1 00833
252 12

Ecmu ¢yHkuus HenpepbIBHA Ha OTPe3Ke [a;b], TO OHa JOCTHTHET Ha TOM OTpe3Ke

HauOOJIBIIETO ¥ HAUMEHBIETO 3HAYEHHS M B TOUKAX SKCTPEMYMA JIEKALIUX BHYTPH
OTpe3Ka [a;b], WM Ha KOHIIAX OTpe3Ka.

HaiizieM npon3BO/IHYIO U KPUTHYECKHE TOYKH IIEPBOTO POia
y' = (3x—x3) =3—3x?;
' 2 _n- 2 _n Y2 _ 4.
y'=0: 3-3Xx“=0; 3x“ =3, x“ =1 x=41.
3nauenne X =—1 — He y/0BIETBOPSET OTPE3KY [0:1].

Berancium 3Hauenue ¢pynkiun B Toukax X =0 n X =1:

CpaBHI/IBaH 3HA4YCHUA (I)yHKI_II/II/I B 3TUX TOYKAX, ONIPCACIIACM , YTO HAMMCHBIICC 3HAYCHUC

50




yHauM = y(O) - O b

Bricora CD nepnenaukynspHa cropose AB, a ce0BaTeIbHO U BEKTOPY AB.
Bextop AB ={6—2; —3—5}=1{4;-8}.

Haiinem ypaBuenue Boicotel CD, xak ypaBHEHHE NPsSMOH, POXOAIIEH Yepe3 JaHHYIO

touxy Mg (XO; yo) HEPIEHANKY/ISIPHO BEKTOPY N = {A; B} 1o Gopmysie:
A-(x=%)+B-(y~¥p)=0.
IToicTaBUM KOOPAMHATBI TOUKU C(— 4;—2)H KOOPAMHATHI BEKTOPA AB= {4;—8} ;

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

Vpasuenue Boicotl CD umeer Bug: x —2y =0.
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OIIeHO'leIe cpeacrea AJisi IpoBEeACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranuun

[IpomexyrouHasi aTTecTanus MpoBOAUTCS B popMe 3ayeTa B 1 cemecTpe U IK3aMeHa BO 2
CeMecTpe.
TecToBble 3aJaHNS K 324eTy

Teopernyeckasi 4acTb

1) [Ipu TpaHCMOHMPOBAHUM MATPHIIBI €€ ONPEIeTUTeNb
1) MeHsieT 3HaK Ha IPOTUBOIIOJIOKHbIN;

2) yMHOYKAETCsl Ha MIPOU3BOJILHOE YHCIIO;

3) He MeHsIeTCS;

4) HE CYIIECTBYET;

5) paBeH HYyJIIO.

2) HopmaJjibHOe ypaBHeHHE NPSIMOii onpeaeasieTcss ypaBHeHHEM:
1) A(x — x0) + B(y —y0) =0;
2) A(x — xo0) — B(y —»0) = 0;
3) X cosa. + Y sino. + p = 0;
4) X coso, + Yy sina — p = 1;
5) X cosa + Y sino.—p = 0.

3) ®oxajibHbIE PAAMYCHI JJUIHIICA ONPeaeaIoTes Mo GopMyJiamM

1) e = X ta,

2) e =2 *ex,

3) 2 = +(a + &x) :

4) r,=¢fax :

5) r,=ax=te '

4) O0bem napaJsulesienumena onpeaessiercs no popmyie
1——-—
—‘abc‘

1)v="6 ;
‘abc‘

2)V= ;
1- -
—‘a xb‘
1 — —
~(axh)

4v=2 :
‘a xb ‘

5 V= .

5) IlapameTpuYecKkue ypaBHeHUs] IPSIMOM HMEIOT BU/:
X=X, +It
y=Y,+mt

1) Z=17,+nt ;
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X=X, —It
y=Y,—mt
2) z=7,-nt .
X=(x, -t
y=(yo—m)t
3) z=(z,-n)t ;
X=(x,—1)/t
Y= (Yo -m)/t
2) z=(z,—n)/t .
X=Xt
Y=Yt
5) Z=17,t
IIpakTHYeckasi 4acTh
5 4
2 5 [—2 5}
6) IlpousBenenue Mmarpuu 3 1 . 3 4 paBHO
2 41
11 30
1) -3 19 ;
2 11 —3}
2) 41 30 19 :
-10 20]
3) 6 20 :
10 31
21 26
4) -1 13 ;
(10 21 —]
5) 31 26 13)

7) Jau tpeyroabuuk ABC ¢ Bepmmnamu A(-1; -3), B(4; —5), C(2; 1). [liuHa BBICOTHI,
NPOBeICHHOM U3 BeplIMHbI B paBHa

1) 5;

2) 4,8;

3) 5,3;

4) 5,2;

5)5v2 .

53



8) Muumasi moJiyoch runep0oJibl, GoKychbl KOTOPOil PacmosioxkeHbl Ha ocH Ox, EHTP
B HaYajle KOOPIAMHAT, PACCTOSIHME MKy BepIIMHAMM PaBHO 16, a SIKCIEHTPUCHTET paBeH
5/4, paBHa

1) 241,
2) \/H;
3) 10;

4) 6;

5) 4.

9) O0beM TeTpadapa, BepIIMHBLI KOTOPOIo HAXOAsATCs B Toukax A(2; —1; 1), B(5; 5; 4),
C@3;2;-1) u D(4; 1; 3) paBen

1) 18;

2) 6;

3) 3;

4) 4;

5) 23/6.

10) YpaBHeHHe MJIOCKOCTH, Mpoxoasimend yepe3 Touky M(-2; 1; 3) u mapajjieabHoi
IJIOCKOCTH 2x — y — 4 = () uMeeT BUJ

1)2x—-y+5=0;

2) 2x—y+3=0;

3)2x—y—-4z+17=0;

4)2x—y—4z-17=0;

5 2x+y-z+3=0.

Kiroun

R|©O|0IN®gRWNEF
Rlw|lA AR, IN N o w
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.
23.

24.

25.

Bonpocel Ha hK3aMeH
(11 cemecTp)

Marpuupl. Buasl marpun. JlelcTBUS Hag MaTpuuaMu. DJIeMEHTapHbIE MPeoOpa3oBaHU
HaJ MaTpUIaMH.

OcHoBHbIE IOHATHA U CBOMCTBA onpeenuTeneil. Berunciaenue onpeaenurenei.
Onpenenureny BbICIIMX HOPSAIKOB U UX BBIYUCIICHUE.

Oo6paTHas matpuna. HaxoxxaeHue oOpaTHOM MaTpULIb.

Panr matpunsr.

Metoapt Kpamepa u 0OpaTHON MaTpHlbl PEIICHHs CUCTEM JMHEWHBIX anreOpandecKux
YpaBHEHHIA.

Pemenue cuctem JIMHENHHBIX ypaBHeHHH MeToaoM [aycca. MeTo mogHOro MCKIFOYEHUs
nepeMeHHbIx JKopaaHno-Iaycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTB. Teopema Kponekepa-Kanemm.

Kommekcubie uncna. OCHOBHBIE TIOHSATHSL W ompenaeneHus. AnreOpanyeckas,
TPUTOHOMETpHUUECKask U NoKa3aTesbHas (hopMa KOMIUIEKCHOTO YHCIIa.

JleiicTBUsL HaJl KOMIUIEKCHBIMH YHCIaMH B alreOpandyeckoil, TPUrOHOMETPHUYECKOH U
MoKazaTenpHOU Gopme.

®opmyna Myaspa. M3Bnedenne KOpHs N-i CTENEHU U3 KOMIUIEKCHOTO YUCIIa.

OcHOBHbIE TOHSTHA CBOOOJHOrO BekTOpa. JIuHelHble omepaluu HaJ BEKTOpaMU B
KoopauHaTHOU (opme. basuc B TpexmepHOM mnpocTpaHcTBe. PasznoxeHue BeKTOpa IO
OopTaM.

CkansipHoe TpOMU3BEACHUE JBYX BEKTOPOB M €ro cBoiicTBa. [IpuiioxkeHust cKajasipHOTO
IIPOU3BEACHHUS.

BektopHoe mpowusBeneHHE IBYX BEKTOPOB M €ro CBOWCTBA. ['€OMETpUYECKUU CMBICI
BEKTOPHOTO ITpon3BeAcHUs. [IpuitoskeHnss BEKTOPHOTO IIPOU3BEICHUS.

CmemaHHOE TPOU3BEIAEHUE TPEX BEKTOPOB M €ro CBOMCTBA. ['€OMETpHUUYECKUH CMBICT
CMEIIAHHOTO Npou3BeneHus. [Ipunoxenns cMemaHHOro MPOU3BEACHUS.

Cucremsl koopauHaT. OCHOBHBIC 337]a4X AaHAIUTUYECKON I€OMETPUH Ha IUIOCKOCTH.

Jluauu mepBoro mopsaka. OOmee ypaBHeHue mpsimMoi. McecinepoBanue oOrmero
YPaBHEHUS IIPSIMOM.

Pa3znnynble BUABI ypaBHEHHMS HpPSMOW Ha IUIOCKOCTH: YPAaBHEHHUE IPSMOM C YIJIOBBIM
KOA(QQUIHUEHTOM. YpaBHEHHE NPAMOM, MPOXOJAIIed yepe3 JaHHYK TOYKY B JaHHOM
HAIIPABJICHUU. Y PAaBHEHUE ITy4Ka NPSAMBIX, IPOXOIILUX YEPE3 NJaHHYIO TOUKY.
VYpaBHeHHME NpsAMOH, NPOXOAALIEH dYepe3 [BE IaHHbIE TOUYKH. YPaBHEHHE INPAMOI,
IIPOXOJALIEH Yepe3 JaHHYI0 TOUYKY IapajuleIbHO HAIPABIAIOLIEMY BEKTOPY. Y PaBHEHHE
IIPSIMOM, ITPOXOJAIIEH Yepe3 NaHHYI0 TOYKY NEPIEHAUKYISIPHO HOPMaJIbHOMY BEKTODY.
HopmanbeHoe ypaBHEHUE IPSAMON.

B3aumHOe  pacnosiokeHMe ~— OBYX ~— IpSAMBIX.  YCIOBUS  NAPAICIIBHOCTH U
NEPIEHIUKYJIIPHOCTH JBYX MPAMBIX, TAHT€HC yIjla MEKIYy ABYyMs psiMbIMU. PaccTosiHue
U OTKJIOHEHHUE OT TOYKH JI0 IPAMOH.

Kpussie Broporo nopsnaka. OkpyHOCTb. DJUIHIIC.

Kpussie BToporo nopsizka. ['unep6osna. [Tapaboa.

ITnockocte B mpoctpaHcTBe. OOliee ypaBHeHME IIOcKocTH. HemnonHele oOmime ypaBHEHUs
IUIOCKOCTH.

Pa3nmuHble BUBI ypaBHEHMS INIOCKOCTH B IIPOCTPAHCTBE: YPABHEHUE IUIOCKOCTH, MPOXOISIIEH
4yepe3 JaHHYK0 TOUKY, IEPIEHAUKYISPHO HOPMAILHOMY BEKTOpPY. YPaBHEHHME ILIOCKOCTH,
IIPOXOAAIIECH Yepe3 TPU JaHHbIE TOYKHA. YPaBHEHUE IUIOCKOCTHM B OTpe3KaX Ha OCHX.
HopmanbHoe ypaBHeHHE TII0CKOCTH. OTKIIOHEHUE U PacCTOSIHUE OT TOYKH JI0 TNIOCKOCTH.
B3aumHoe  pacriosokeHue ~— JIBYX — IUIOCKOCTEW.  YCIIOBHS — NAPAUIENIBHOCTH U
MIEPIIEHIUKYIISIPHOCTH ABYX IUIOCKOCTEH. YTOII MEXKAY JBYMs IUIOCKOCTSIMM.
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26.

27.
28.
29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45.
46.

47.
48.

49.
50.
ol
52.
53.

4.

[Ipsmass B mpoctpaHcTBe. Pasnuudble BUIbl  YpaBHEHHS NPSAMOM B  MPOCTPAHCTBE:
Kanonnyeckue ypaBHEHMs NpsAMOM. YpaBHEHHE MNPSAMOM, MPOXOILEH 4epe3 JBE IaHHBIC
Touku. O0uwe ypaBHenus npsiMmoid. [lapamerpuueckue ypaBHEHHS MPSIMOH.

BzanmHoe pacrniosioxkeHue IBYX NpsIMBIX B IIPOCTPAHCTBE. YCIIOBUSI NapajUIEbHOCTU U
NEPIEHMKYIISIPHOCTH JBYX HPSIMBIX. YTOJ MEXY JBYMS IIPSMBIMHU.

B3aumHOE pacnonokeHue NOpsIMOM M IUIOCKOCTM B IIPOCTPAHCTBE. Y CIIOBUSA
MApaJUIENIbHOCTY U TIEPIECHAMKYISPHOCTH TPSAMOM M IUIOCKOCTH. YTOJl MEXKIy MNpSAMOWA H
IUIOCKOCTBIO. TOUKa npecedeHus MO U ITIOCKOCTH.

Oynkius u ee cBoiicTBa. OCHOBHBIE dJIEMEHTAPHBIC (YHKIIUH.

[Ipenen ¢pyHkumu B ToUuke U Ha OecKOHEYHOCTH. OJTHOCTOPOHHHE MPEIEITBI.

beckoneuHo OoJibmue M OECKOHEYHO Malible BEIMYUHBL VX cBOlCcTBA. DKBHBAJIICHTHBIC
0ECKOHEYHO MaJjible (QYHKIIMH.

OcHoBHbIE TeOpeMBI 0 npenenax. IlepBblil 1 BTOpOl 3aMeyaTenbHble Peiebl.
HenpepriBHOCTh (pyHKIIMU B TOUKE, B MHTEpBaje U Ha oTpe3ke. Kiaccupukanus touex
paspsiBa. CBolicTBa (DYHKIIMI, HETIPEPHIBHBIX HA OTPE3KE.

[IpousBomnas ¢dyHkuuu oxHOM TmepemMeHHo. Omnpenenenue. [eomeTpuueckuii,
MEXaHUYECKUI U SKOHOMHUYECKUI CMBICI MPOU3BOAHOM.

[IpousBo/iHbIE OCHOBHBIX 3J€MEHTapHbIX (QyHKuMA. Dopmynsl nuddepeHIrpoBaHUs
CYMMBI, pa3HOCTH, TPOU3BEIEHUS U YaCTHOTO (PYHKLIUH.

[IpousBonHas cioxkHOW M oOpaTtHOM QyHkuuid. IlpowsBoanas HesBHOW (yHKIUU.
Jlorapupmuueckoe muddepennupopanue. [IpousBogHas mapamMeTpUUEeCKH 3aJlaHHON
(GyHKIMH.

[IpousBoHbie BeICIIUX NOPsAAKOB. uddepenunan GyHkuuu.

Teopemsl o nuddepennmpyembix Gyuakausax (Teopemsr Jlarpanxka, Poss, Kormm).
[IpaBuno Jlonurans.

Bospacranme wu yObiBanme QyHkuu. HeoOxoaumbie #  JOCTaTOYHBIE  YCIOBHSI
BO3pacTaHus M YOBIBaHHS (YHKITUU.

Makcumym u MuauMmyM ¢GyHknun. Heobxomammoe ycioBue s3kcTpemyma. JloctaTodnbie
YCIIOBHSI SKCTPEMYMA.

Haubonpiiee n HauMmeHbliee 3Ha4eHUs PYHKIIUU Ha OTpE3Ke.

Brinmykiiocts 1 Boraytocts rpaduka gynkuuu. Touku neperunba. JloctatouHble ycaoBus
BBIITYKJIOCTH, BOTHYTOCTH.

AcumnTotsl rpaduka ¢pyHkuun. Cxema MoJHOTO UCCIeI0BaHUS (DYHKIIMH.

@YHKIMN HECKOJIbKUX MTEpEMEHHbIX. YacTHbIE TPOU3BOAHBIE 1-TO U 2-r0 MOpAIKA.
OkctpemMyM (yHKUIMM JBYX MepeMeHHbIX. HeoOxonmmoe H J10CTaTOYHOE YCIIOBHUE
skcTpemyma. McenenoBanue GyHKIMH IBYX IEPEMEHHBIX Ha SIKCTPEMYM.
Heonpenenennsiii uarerpai. [lonstue u cBorictBa. Tabniiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJBI HMHTErPUPOBaHHSA. MeTO/Ibl  HEMOCPEJACTBEHHOIO MHTErPUPOBAHKUE,
OJICTAHOBKU, UHTETPUPOBAHMS YaCTSIMHU.

WurerpupoBanye parMoHAIbHBIX U UPPALMOHATBHBIX (DYHKIIUIA.

Onpenenex uHTErpail. 3a1a4u, MPUBOJLIILIME K IIOHATHIO ONPE/IeNIeHHOro uHTerpana. CoiicTBa
ompeneneHHoro uHTerpana. ®Popmyna Herotona- JleliOnria. MeToasl  BBIYHCICHU
OIIPE/IETICHHBIX NHTETPAJIOB.

[pubnxeHoe BBIYKMCIIEHHE OTpe/IeIeHHbIX HHTerpaaoB. Gopmysisl Tpanenuii 1 CUMIICoHa.
HekoTopble mpuMeHeHHs ONpeiesIeHHOro MHTerpaia. Berucnenue miomaneit Gpuryp, JUMHbI
JyT'!, TUIOLIAIM TIOBEPXHOCTHU BpallleHHs1, 00beMa Tefa.

HecoOcTBeHHbIE HHTErpalIbl C OECKOHEYHBIMU MPEIeNIaMU U OT HEOT PAHMUYEHHBIX (DYHKIMH, 1X
OCHOBHBIE CBOYCTBA.

HuddepeHnmansaple  ypaBHEHHs TepBoro mopsaka. JuddepeHunansHple  ypaBHEHHS C
pazernsrormmMucs nepeMeHHbIMU. OiHOpoHbIe M depeHIanbHble ypaBHeHus. JInHeliHbIe
middepeHranbHbIe YpaBHEHMSI.
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55. luddepenimanbapie  ypaBHEHWs] BBICIIMX —TMOPSIKOB. 3agada Komm.  YpaBHeHws,
JIOTTYCKATOIIHE TIOHIKEHNE TIOpsIIKa. [IpUIIosKeH s K pelieHu o 3a1a4 00 U3rHOe CTePIKHSI.

56. JIunelinpie oqHOpomHbIe mddepeHIMaTbHbIe YPAaBHEHUST BTOPOTO TOPSIKA C TIOCTOSHHBIMU
kodpdurmentamu. HeonHopomable uddepeHIanbHble  ypaBHEHHUST BTOPOTO  TIOPSIIKA.
YpaBHEHHUS CO CIIELMAILHOM ITPABOM YaCThIO.

57. CnyuaiiHble COOBITUS U UX BUJIBL.

58. Knnaccuyeckoe, CTaTUCTUYECKOE M TEOMETPUIECKOE OTPEACICHUS BEPOSTHOCTH.

59. Teopembl CIOKEHUS U YMHOXKEHHUSI BEPOSATHOCTEH. BeposTHOCTH MOSIBIEHUS XOTs OBI
OJTHOTO U3 COOBITHI HE3aBUCHMBIX B COBOKYITHOCTH.

60. ITomaas BepositHOCTE. Dopmyibl baiieca.

61. [ToBTOpHBIE He3aBUCHMEBIe UcTbITaHus. Popmyna beprymmn. HauBeposTHeliiee dncio
TOSIBIICHUS COOBITHA.

62. JlokanpHast 1 MHTETpasibHas TeopeMbl Jlaruraca.

63. ®opmyia [Tyaccona. BeposITHOCTh OTKIIOHEHUSI OTHOCUTEIILHOM YaCTOTHI OT TIOCTOSITHHOMN
BEPOSITHOCTH B HE3aBUCUMBIX HCIIBITAHUSIX.

64. luckpeTHas ciydaiiHas BENMYMHA. 3aKOH pacHpelesieHus IUCKPETHOW CIydailHOM
BEJINYMHBL. UMCIIOBBIE XapaKTEPUCTUKHU JHUCKPETHOW CIy4alHOM BEIMYMHBI W UX
CBOWCTBA.

65. BuHOMMANBHBIN 3aKOH pachpeleNieHus JUCKPETHOW CIyJaiilHOW BeNWYHWHBI. 3aKOH
pacnpenenenus [lyaccona.

66. [eomeTpuvecknii  3aKOH  paclpeleNieHus] W TUIEePTeOMETPHUYSCKHA  3aKOHBI
pacnpeneneHus.

4. METOAUWYECKHE MATEPHAJIbIL, ONPEAEJIAIOIIUE ITPOLELY PbI
OIEHUBAHUA 3HAHUHU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
AEATEJIBHOCTH

Jlis BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUil CTYyIEHTY HEOOXOIUMBI py4Ka, JIUCTHI JUIS
YEPHOBBIX MOJICYETOB, KATbKYISATOP.

Texkyuuii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYIIEr0 KOHTPOJIA MPOBOIUTCS B (OpME YCTHBIX OTBETOB Ha
Bornpockl. CTy/IeHT OTBeYaeT Ha MOCTABJICHHBIN BOMPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE TIPE0CTaBIISAETCS.
[IpakTndeckue 3afaHus Kak CPEICTBO TEKYIErOo KOHTPOJIA MPOBOJATCS B MHUCbMEHHOMN
dopme. CTyneHTy BblaeTCs 3aqaHue u npeaoctannserca 30 MUHYT Ui MOATOTOBKH K OTBETY.

IIpomeskyToyHas arTecTaums

3auer MPOBOAUTCS IYTEM IOJBEACHUSI UTOIOB IO Pe3yJbTaTaM TEKYLIEro KOHTPOJIS U
pe3ynbTaTaM BBIMOJIHEHUS MHIUBUIYAIBHOTO JOMAIIHETo 3aanus. Eciu cTyIeHT He cripaBuiIcs
C YacCThIO 33/IaHU TEKYIIEro KOHTPOJS, eMy MOXKET OBbITh MPEI0CTaBIeHAa BOZMOKHOCTh C/IaTh
3a4eT Ha UTOTOBOM KOHTPOJHHOM MEpONPHUATHU B (hOpMe OTBETOB Ha BOIMPOCHI K 3a4eTy WIH
TECTOBBIX 3aJaHuii K 3aueTy. PopMy 3adera (OMpoC WIM TECTHPOBAHUE) BBHIOMpaAET
MPENoAaBaTeNb.

Ecnu 3agetr mpoBoautcs B ¢opMe OTBETOB Ha BOMPOCHI, CTYACHTY IMpeajaraercs OJuH
WJIM HECKOJIBKO BOIIPOCOB U3 MEPEYHsS BOIMPOCOB K 3ayeTy. Bpems Ha MOATrOTOBKY K OTBETY HE
MPEAO0CTABIISIETCS.

Ecmu 3ader mpoBoauTcs B TecToBOM Qopmare, TO Ha TMOATOTOBKY CTYACHTY
npeaocrasisiercst 30 MUHYT.

OK3aMEH MOXKET IpOBOAUTCA B MHCbMEHHOM (I)OpMC B BUJEC KIIACCHUYCCKHUX OMJICTOB HIIH B
BUJC TCCTOB. cDOpMy MMPOBCACHUS SK3aMCHaA BBI6I/IpaCT nmpenoaaBaTeib
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JK3aMeH 10 OwieraM MpOBOIUTCS B OObIYHOM Qopmare. M3 sK3aMEHAMOHHBIX
BONPOCOB cocTaBieHbl 30 3K3aMEHAMOHHBIX OmineToB. KakIplii OMIIET COCTOMT U3 YeThIpex
BOIPOCOB — JIBYX TEOPETUUYECKHUX U JBYX MpaKTHUECKUX. KOMIUIEKT SK3aMeHaAIIMOHHBIX OMJIETOB
MPEJCTaBJICH B y4eOHO-METOIMYECKOM KOMIUIEKCE TUCIUILTNHEI.

Ha noarorosky crynenty npenocranisiercst 30 MUHYT.

JK3aMeH B TeCTOBO#l (popMe B BHJIEC MTOrOBOI0 KOHTPOJIA MPOBOIAUTCS MUCHMEHHO.
Kaxaplii BapuaHT BKJIFOYAET MSATHh TECTOBBIX 3aJaHUM TEOPETUYECKOW YACTHU M MATh TECTOBBIX
3aJaHUM MPAKTUYECKON YacTH 10 OCHOBHBIM pa3jiefaM NUCUUILIMHGL. [[akeT 3agaHuii ”TOrOBOro
KOHTPOJISI PEJICTaBJICH B y4eOHO-METOIUYECKOM KOMILIEKCE TUCIUIUINHBIL.

Ha noaroroBky ctynenty npenoctasisiercs 90 MUHYT.

Jdk3aMeH B TecTroBoii ¢(opme B cucreme Moodle npencraBien B cucreme
JTUCTaHIIMOHHOTO 00yueHus Moodle.

Ha npoxoxaenue Tecta cTyaeHTy npeaocTaBisercss 90 MUHYT U JIBE MOTBITKH.
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