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1. lIpeamer. lleau u 3a7aumM TUCUMILJIMHBI, €€ MeCTO B CTPYKTYype
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

IIpenmeTom AUCHUILUIMHBI «MaTeMaTHKay SIBISIOTCSI OCHOBHBIE METOJIbI MATEMATHKH.

HeassMu TMCHUMNIMHBI SBISIOTCS: (OPMUPOBAHHE KOMIUIEKCA 3HAHUI MO MaTEMAaTHKE;
MPUBUTHE HABLIKOB HCIIOJIb30BAHHUS MAaTEMAaTHYECKHX METOJOB B PEIICHUU MPAKTUYECKUX U
OPUKIATHBIX 3a]a4; pa3BUTHE HABBIKOB JIOTHYECKOTO M  aOCTPAKTHOTO  MBIILICHUS;
dbopMupoBaHHEe HEOOXOIUMOTO YPOBHS MATEeMATHYECKOW TOATOTOBKU I  HM3YUYCHUS
SKOHOMMYECKUX JUCUUIUIMH, B OCHOBE KOTOPBIX JIEKUT MaTeMaTUUYECKHUIl anmapar.

OCHOBHBIMH 321a4aMU U3YUYCHUS TUCIUILINHBI SABIISIOTCS:

— (¢opMupoBaHHE Yy OOYYalONIMXCS TWPEICTABICHUS 00 aOCTPaKTHBIX MOHITHSIX
MaTEeMaTHYECKOT0 anrapaTta U aHaJUTHYECKUX METOAaX PeLIeHHs MPUKIAAHbIX 3a/1a4;

— TIoy4YeHue PYHIaMEHTALHBIX 3HAHUH U3 PAa3INIHBIX Pa3JIeIOB BEICIICH MAaTCMAaTHKH;

— OBJAJEHUE TPAKTUYECKUMU TMpHEMaMH ¥ HaBbIKAMH PEHICHUS TUIIOBBIX
MaTeMaTHYECKUX 3a/1a4;

— TpuoOpeTeHHe HAaBBIKOB CAMOCTOSATEIBHONW pPAabOTBHI C JIUTEpPaTypod U APYyTUMHU
WH(POPMAITMOHHBIMU UICTOYHHKAMHU T10 BBICIIICH MaTeMaTHKE;

— pa3BUTHE JIOTUYECKOT0, aOCTPAKTHOTO W AITOPUTMUYECKOTO MBIIIICHUS, YMEHUS
CTPOTO U3J1araTb CBOU MBICIIH.

MecTo TUCHHMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

Hucuunnuna «MaTeMaTtrukay OTHOCUTCS K AuciuIuimHam obsizarensHoil yacTu (b1.0.08)
OCHOBOIl TIpodhecCHOHANBHONW 00pa30BaTeNbHON MPOTPaMMBbI BBHICIIETO0 OOpa3oBaHUA (Hanee —
OIIOII BO) no cnenmanbroctr 38.05.01 DxoHOMUYECKast 0€30MaCHOCTb.

JucuunnuHa Oa3upyeTcss Ha 3HAHMUSIX, MOJYYEHHBIX B paMKaxX IIKOJBHOTO Kypca
MaTE€MAaTUKHU I COOTBETCTBYIOIIUX NUCIMIUIUH CPEAHETO TPOo(hecCHoHanbHOTO 00pa3oBaHuUs.

JucuunnuHa uyutaercs B 1 U 2 ceMmecTpe, MOITOMY MPEAIIECTBYEeT AUCHUTUIHHAM
«Teopus BEPOATHOCTEN», «Crarucrtukay, «IKOHOMETPHUKAY, «MaremaTuyeckoe
IpPOrpaMMHUPOBAHUE U SKOHOMHKO-MAaTEMaTH4YE€CKOE MOJAEIUPOBAHUE IPOU3BOJICTBEHHBIX
CHUCTEM B CEIIBCKOM XO3SUCTBY.



2.

IlepedyeHb MJIAHUPYEMBIX Pe3YyJbTATOB 00yUeHHS 1O AMCHHUILIHHE,

COOTHECCHHBIX C INIAHUPYECMBIMHA PE3yJdbTaTaAMH OCBOCHHUSA 06pa3OBaTeJ'II>H0ﬁ

NporpaMmablI
Koanbt @®opmynupoBka |Uuaukatopsl noctukenusi Ilnanupyemblie pe3ybTaThl
KOMHeTeHlII/Iﬁ KOMIIETCHIIUHN KOMIIETCHI MU Oﬁy‘lel{]{lﬂ
OIIK-1 Crniocoben OIIK-1.1. Ucnonb3yer | 3HaTh: criocoObl
HCTIOJIb30BATh 3HAHUSI U METOJIBI (hopManm3aumu 1 MOCTAHOBKH
3HAHUS U METObI SKOHOMHUYECKON HAyKW | 3a/1a4u, ee 0a30BbIC
SKOHOMUYECKON MIPU PEILICHUH COCTABJISIIOLINUE;
HAayKH, IPUMEHSATh | MPUKJIAJHBIX 3324, YMeTh: aHAIU3UPOBATH
CTaTUCTHKO- UHTEPIPETUPYS MPUKJIAJIHYIO 33/1a4y, BbIICHSS
MaTeMaTUYECKUU MOJTy4YECHHBIE ee 0a30BbIC KOMIIOHEHTHI,
WHCTPYMEHTApHil, | pe3yJbTaThl MEePEBOAUTH €€ Ha SI3bIK
CTPOUTH MAaTEMaTUKHU;
SKOHOMUKO- HMETh HABBIKM:
MaTeMaTHYECKUE MaTEMaTHYE€CKOTO ONUCAHUS
MOJIEIH, MPUKJIAHBIX 3a/1a4,
HEeOOXOINMBIE TS OCYIIIECTBIISATH BBIOOp MeETO/aa
peuieHus pelIeHus: U UHTEPIPETUPOBATH
npodeCcCHOHATBHBIX MOJYYEHHBIE PE3yJIbTaTHI.
3ajad, OIIK -1.2. [Ipumensiet 3HaTh: OCHOBHBIC  ITOHATHS,
AQHAJIMU3UPOBATH U CTaTUCTHKO- OIpEIEIICHUS u METO/IBI
HHTEPIPETUPOBATL | MATEMATUYECKUI OCHOBHBIX ~Pa3leliOB  BBICILIEH
MOJy4YECHHBIE WHCTPYMEHTApHH, MaTeMaTuKH;
pe3yIbTaThI. CTPOUT SKOHOMUKO- yMeTh: MIPUMEHSATD
MaTeMaTHUYECKUE MaTeMaTUYECKUU
MOJIeTIH, HEOOXOIUMBIE | MHCTPYMEHTapHUit TUISt
JUISL pEIIeHUs peleHus TUIOBBIX u
podecCHOHATBEHBIX MIPUKJIIATHBIX 3a7a4 B
3ama4 npo¢ecCuoHaNTBHOM
NeSATEeITbHOCTH;
HMETh HABBIKM:
MPAKTUYECKOTO  MOCTPOEHUS

MaTeMaTUYECKUX MOJIEIEH.

OIIK -1.3. Uccnenyer
Ha OCHOBE
CTAaTUCTHUYCCKUX
JaHHBIX COIMAILHO-
SKOHOMHYCCKHUE
MPOIIECCHI B LIETISAX
MIPOTHO3HPOBAHHUS
BO3MOJKHBIX YTPO3
SKOHOMUYECKOM
0e30macHOCTH

3HATh: MCTOBI MPCACTABJICHUA
1 00pabOTKH CTATUCTHICCKUX
JTAaHHBIX;

yMeTh: (hOpManu30BaTh
SKOHOMMYECKHUE SIBJICHUS U
IIPOLIECCEL B BUJIE
MaTEMAaTHYCCKUX NJAHHBIX,
HMeTh HABBIKH: 00pabOTKH,
YHUCJIOBBIX PaCyY€TOB U
OLICHMBaHUA WH(OpPMALINH,
MOJYYEHHOH B pe3yJIbTaTe
pEILIeHUS MTOCTABIEHHBIX 3a7a4.




3. O0béM TUCHUIUIMHBI U BUABI y4e0HOH PadoThI

Ounas ¢popma 0OyueHust

3aouHnas popma

OuHo-3a04Has

oOyJeHus dbopma oOydeHust
C:MTe':fgzM BCETO BCETO
Bunet pabor
BCETO . o o o o o
I I I N I I
5] 5] 5] 8 5] 3
= = = = = =
(0] (0] (0] (] (0] (]
&} &} &} Q &} o
— N — [a\] — [\
O611ast TPy IOEMKOCTB 10/360 | 5/180 | 5/180 | 5/180 | 5/180 - —
JICIIATUTHHBI,
3a4.€]1./9aCOB, B TOM YHCIIE:
KouTakTHas pabora, yacos:| 116 56 60 20 20 - —~
- JIEKIINH 54 26 28 10 10 — _
(cemuHapCKue) 3aHITH
- tabopaTopHbIe padOTHI - - - - - - —
CamocrosirensHas paGora, | 208 124 84 160 160 - ~
9acoB
KonTpons yaco 36 - 36 _ _
B POMEKYTOUHOI 3a4eT, | 3aueT | IK3aMEH | 3a4eT | IK3aMeH - —
aTTecTanuu (3a4ér, 9K3aMCH
HK3aMEH)




4. Conep:xanue QM CIUTIIAHBI

4.1. Pazmesibl JUCUMIIMHBI M BUBI 3aHATHH (TeMaTHYeCKUH TJIaH).

:I\/ri Pa3znen nucuuninHel J 113 JIP | CPC
Ounas ¢popma o0y4eHus1
I cemecTp
Pasnen 1. DiieMeHTHI BbICHIEH aIreopbl 8 8 _ 34
1. [Tema 1. MaTrpuupb! nelicTBUSI HaJ MaTPULIAMH. 1 1 _ 4
2. [Tema 2. Onpenenureny U UX BbIYUCIICHHE. 1 1 _ 4
3. [Tema 3. CucreMbl TMHEHHBIX anreOpanueckux ypaBHeHU.| 2 4 _ 12
4. [Tema 4. Uccnenosanne CJIAY Ha COBMECTHOCTb. 2 2 _ 8
5. [Tema 5. KoMmruiekcHble yucha. 2 — 6
Paznen 2. BekTopHas ajareopa 4 4 _ 18
6. Tema 6. OCHOBHBIE TOHSATHS BEKTOPOB. [leiicTBUS Haj ) ) ~ 6
BEKTOPAMH.
7 Tema 7. CkalisipHOE, BEKTOPHOE U CMEIIAaHHOE ) ) ~ 6
[IPOM3BEICHUE BEKTOPOB, UX IPUIIOKEHUS.
8. [Tema 8. JIuneliHOE n-MEpHOE BEKTOPHOE MPOCTPAHCTBO. — — _ 6
Pasznen 3. AHauTHYeCcKasi FeOMeTPHs HA IVIOCKOCTH 4 6 _ 22
9 |Tema 9. OcHOBHBIE 3a]1a41 aHATUTHIECKON FE€OMETPHH Ha 1 1 B 2
TIOCKOCTH.
10. | Tema 10. [Ipsmast TuHUS HA TUIOCKOCTH. 1 3 - 12
1. | Tema 11. Jinnnu BTOPOT'O MOPsIIKA. 2 2 - 8
Paznen 4. AHAJINTHYECKAS TeOMETPUSA B POCTPAHCTBE 4 4 _ 16
12. | Tema 12. Iockocts B MPOCTPAHCTBE. 2 2 —
13. | Tema 13. [Ipsimast B mpocTpaHCTBE. 1 1 — 4
14. | Tema 14. BzaumHoe pacronoeHne npAMON U MIOCKOCTH 1 1 B 4
B IIPOCTPAHCTBE
Pa3pgea 5. BBeaeHne B MaTeMaTHYECKHIT aHAJIN3. 4 4 - 20
15, ITema 15. MuoxectBa 1 byHKIUY. 2 - - 4
16.  |Tema 16. [Ipenen pynxmm. OCHOBHBIE TEOPEMBI O TIpE/ICIaXx. 2 4 - 10
7. Tema 17. HenpepbIBHOCTD (pyHKITUH. - - - 6
Paznen 6. Anddepennuanbroe ucunciaenne GQyHKIun 2 4 B 14
0IHO¥ NepeMeHHOoI
18. | Tema 18. Ilponssoanas pynxuuu. Judpepenunposanue ) 4 B 12
byHKIHH.
19. | Tema 19. Teopemsl 0 nuddepeHIpyeMbIX YHKITHIX. - - — 2
26 30 124

Bcero 3a I cemectp




II cemecTp

20. | Tema 20. Hubdepennman pyuakuun. [IpaBumo Jlomurans. - - 6

71. |Tema 21. UccnenoBanue (GYHKIHHN ¢ TOMOIIBIO 4 4 10
IIPOU3BOJHOM.
Pazgen 7. InddepenuuanbrHoe ucunciaenne GyHKIuu 4 4 16
JABYX IepeMeHHbIX.

7. | Tema 22. ®yHkImu ABYX NepeMEHHBIX. HacTHbIE o) o) g
MIPOM3BOIHBIC (DYHKIIUHU JBYX MIEPEMEHHBIX.
Tema 23. DxcTpeMyM (YHKLIHHU IBYX NEPEMEHHBIX.

23. | HeoGXomuMBIe U IOCTATOYHBIC YCIOBHS CyIIIECTBOBAHHS 2 2 8
HKCTpPEMyMa.
Paznen 8. UHTerpasbHoe ncuuciaeHue (PyHKIMUA OTHOM 10 12 40
nepeMeHHOMH

74. | Tema 24. Heonpenenennpiii uarerpan. OCHOBHBIE o) 4 g
METO/]Ibl UHTETPUPOBAHUSI.

75 |Tema 25. aTerpupoBanne panioHaIbHbIX o) o) 8
anreOpanyeckux (yHKIUH.

76. |Tema 26. InTerpupoBaHie TPUTOHOMETPUYECKUX U o) o) 6
UPPAIMOHATBHBIX (DYHKITHIA.

77 | Tema 27. OnpeneneHHbIi HHTErPajl, €ro CBOMCTBA U o) o) 6
METO/bl BHIYUCIICHHUSI.

28. | Tema 28. [TpunoxeHus onpenesIeHHOro HHTerpana. 2 2 8

29. | Tema 29. HecoGeTBeHHBIC WHTErpaJIbl. - - 4
Pa3znen 9. Indpepenunaibabie ypaBHeHUS 10 12 48
Tema 30. OcHoBHbIe mOHATHUA JU(PGEpPEHITUATBHBIX

30. |ypaBnenwmit. JluddepeHunanbuble ypaBHEHHUS MEPBOTO 2 2 8
NOpsJIKA C pa3JIEsIOIMMUCS IEPEMEHHBIMU.
Tema 31. OnHopoaHbBIE U JINHEWHEIE

31, |nuddepennuansusle ypaBHEHHS MEPBOTO  IIOPSAIKA. 2 4 12
YpaBHenue bepnymn.
Tema 32. JuddepeHnmanbHbie ypaBHEHUS BBICIINX

32. |mopsmkos. JIY BTOpOro mOpsAKa, JOIYCKAONIME 2 2 6
MOHMKEHUS TTOPSIJIKA.
Tema 33. Jluneitneie ogHOpoaHBIE AUddEepeHITnaTbHBIE

33. |ypaBHeHMs  BTOpPOro MOpSAKA C  MOCTOSHHBIMH 2 2 6
Kod(purmeHTamu.
Tema 34. JIuneliHbIe HEOJTHOPOIHBIE

34. | nudpepeHumnanbEbIe ypaBHEHHS BTOPOTO MOPSIKA C 2 2 16
MOCTOSTHHBIMH KO3 HUITIEHTaMH.
Bcero 3a II cemectp 28 32 120
Bcero 54 62 244




3aounas popma o0yuenus

I cemecTp
Pa3nes 1. DiieMeHTBI BbICHIEH aaredpbl 4 4 42

1. [Tema 1. MaTrpuupb! nelicTBUS HaJ MaTPULIAMH. 1 1 4

2. [Tema 2. OnpenenuTenu U UX BBIYMCIICHHE. 1 1 4

3. [Tema 3. CucreMbl TMHEHHBIX alreOpandyeckux ypaBHEHUN 2 2 14

4 Tema 4. UccinenoBanue CJIAY Ha COBMECTHOCTE. 3 3 12

*  |@ynaameHTanbHas CUCTEMA PEILICHUM.

5. [Tema 5. KomrmuiekcHble uncha. — — 8
Pa3nes 2. BekTopHasi anredpa 2 2 22

6 Tema 6. OCHOBHbBIE MTOHSATHUSI BEKTOPOB. JleicTBUS HaJ 1 1 ]

" [BEKTOpamH.
7 Tema 7. CkanspHOe, BEKTOPHOE U CMEIIAHHOE 1 1 ]
" [IpOU3BEIECHUE BEKTOPOB, UX MPUIIOKECHHUS.

8. [Tema 8. JIuneiiHoe n-MepHOE BEKTOPHOE MPOCTPAHCTBO. — — 6
Pa3znen 3. AHaTuTHYeCKasi TeOMeTPHs HA IJIOCKOCTH 2 2 28

9 |Tema 9. OcHOBHBIC 3a/]a41 aHATUTHIECKON F€OMETPHH Ha _ _ 4
IJIOCKOCTH.

10. | Tema 10. [IpsiMast TMHUA HA MIJIOCKOCTH. 2 2 12

1. | Tema 11. JIunun BTOPOTO MOPSJIKA. - - 12
Pa3nes 4. AHaInTHYECKAsl TeOMETPHsS B IPOCTPAHCTBE — — 24

12. | Tema 12. TInockocTs B IIPOCTPAHCTBE. — — 12

13. | Tema 13. TTpsimast B mpocTpancTse. - - 6

14. | Tema 14. B3aumHoe pacrosnokeHue npsAMon U MIOCKOCTH 3 3 6
B [IPOCTPAHCTBE
Pa3gen 5. Beenenne B MaTeMaTHYECKHIT aHAJIN3. - - 28

15, ITema 15. MuoxecTBa 1 byHKIIH. - - 6

16. |Tema 16. Ilpenen pynkuuu. OCHOBHBIE TEOPEMBI O _ _ 16
npejenax.

17 ITema 17. HenpepsiBHOCT (yHKITUH. - - 6
Pame:.n 6. I[nq)(l)epfnuna.nbnoe HcYHCTeHne QYHKIUN 2 2 16
OJIHO¥i MepeMeHHOi

18. | Tema 18. Ilponssonnas pynxuuu. Judpepenunposanue ) ) 14
byHKIUi.

19.. | Tema 19. Teopemsl 0 muddepeHpyeMbIX QYHKINAX. - - 2

10 10 160

Bcero 3a I cemectp




II cemecTp

20.. | Tema 20. Muddepenuman ¢pyrxuun. [pasuto Jomurans. - - 6

71. |Tewma 21. I/ICSJ'IGI[OBaHI/Ie (GYHKIHHN ¢ TOMOIIBIO o) o) 14
POM3BOTHOM.
Pazgen 7. InddepenuuanbrHoe ucunciaenne GyHKIuu _ _ 24
JABYX IlepeMeHHbIX.

7. | Tema 22. ®yHkimu ABYX nepeMEHHbIX. HacTHbIE _ _ 12
IPOM3BOJIHBIC (DYHKIIMHU IBYX NIEPEMEHHBIX.
Tema 23. DxcTpeMyM QYHKLIHU IBYX HEPEMEHHBIX.

23. | HeoGXomuMBIe U IOCTATOYHBIE YCIOBHS CyIIIECTBOBAHHS - - 12
HKCTpPEMyMa.
Pazpgea 8. I/IUHTerpanbﬂoe ucumncjaeHne GyHKIUN OTHOM 6 6 50
nepeMeHHOoM

74. | Tema 24. Heonpenenennpiii uarerpain. OCHOBHBIE METOB 9 o) 10
WHTETPUPOBAHUSI.

75 |Tema 25. aTerpupoBanne panioHaIbHbIX _ _ 12
anreOpanyeckux (yHKIUH.

76. |Tema 26. InTerpupoBaHie TPUTOHOMETPUYECKUX U _ _ 10
UPPAIMOHATBHBIX (DYHKITHIA.

77 |Tema 27. OnpeneneHHbli HHTErPajl, €ro CBOMCTBA U o) o) 6
METObI BHIYMCIICHHUS.

28. | Tema 28. TTpHtOKEHUS ONPEIETCHHOTO HHTErPAIA. 2 2

29. | Tema 29. HecoGeTBeHHBIC WHTErpaJIbl. - - 4
Pa3znen 9. Indpepenunaibabie ypaBHeHUS 4 4 66
Tema 30. OcHoBHbIe TOHATUA JUDPEPEHITNATHHBI

30. |ypaBnenmit. JluddepeHnmanbHble ypaBHEHWs IepBor{ 2 2 8
MOpSIKA C pa3/IesIONIMMHCS TEPEMEHHBIMU.

31 Tema 31. Ognopoansie U nuHEHHbIC nuddepeHnanbHbIe| B 18
YpaBHEHHS IIEPBOTO TOpsIKa. Y paBHeHNE bepHyum.
Tema 32. JluddepennuanbHple ypaBHEHHS BBICIIUX

32. |mopsmkos. JIY BTOpOro mopsjaka, JONyCKAaOIIhe | — - 10
MOHIKEHUS TIOPSAKA.
Tema 33. Jluneitnple ogHOpOHBIE MU epeHIATbLHbIC

33. |ypaBHeHHs ~ BTOpOro IOpAAKAa C  IOCTOSHHBIMU - - 10
K02 puLeHTaMU.
Tewma 34. Jluneiinpie HEOTHOPOHBIC AU dEepeHIInATHHBIC

34. | ypaBHeHMs BTOPOrO MOPAAKA C HOCTOSHHBIMH - - 20
K02 punreHTaMu.
Bcero 3a II cemectp 10 10 160
Bcero 20 20 320

OuHo-3204Has popma oOyueHunst




4.2. Conep:xaHue pa3iesioB y4eOHOM AUCHUIIIHMHBI

Paznea 1. Dj1eMeHTBI BBICIIIEH AJIre0phl.

Tema 1. Matpuusbl. /leiicTBust Hag MAaTPUIIAMH.

Martpuusl. Buasl matpun. JleiicTBus Hal MaTpullaMu. DIEeMEHTapHble mpeoOpa3oBaHUs
Haja Matpuniamu. OOpaTtHas maTpuua. Panr maTpuuesl.

Tema 2. Onpenesmresin 1 UX BbIYHMCJIEHHE.

Onpenenurenu BTOPOToO, TPETErO0 U 71-TO NOPAAKOB M UX CBoOMcTBa. MUHOpPBI U
anreOpandeckue AOMOJHEHUs. BbluncieHue ompeneauTenell TpeTbero Mopsjika Mo MpaBULy
TpeyroipHuKa, MerogoMm Cappioca, pa3loXKEHHEM II0 JJIEMEHTaM CTPOKHM WM CTOJOIA.
Ornpenenureny BbICIIMX MOPSIIKOB.

Tema 3. CucremMbl JJUHEHHBIX AJredpandecKuX ypaBHeHUil.

OcHoBuble noHsitug u omnpenenenus CIIAY. Pemenne CIIAY wmetomamu Kpamepa,
obOparHoit Mmarpuipl, ['aycca. Pemenne CJIAY MeTOqOM THOTHOTO UCKITIOYEHUS TEPEMEHHBIX
’Kopnano-I'aycca.

Tema 4. HccaenoBanme cucTeMbl JHHEHHBIX YPABHEHMHI HAa COBMECTHOCTD.
dyHIaMeHTATbHAasA CHCTEMA PeLleHUi.

HccnenoBanue cuctemsl Ha coBMecTHOCTh. Teopema Kponekepa-Kanemnu.

Tema 5. KomniiekcHble yncJia.

[ToHsiTHE KOMIUIEKCHOTO uncia. Anredpandeckasi, TPUrOHOMETpUUYECKas U MOKa3aTeabHas
(dopMa KOMIUIEKCHOIO yHciia. ['eomeTpruyeckas MHTEpIIpeTalys KOMIIJIEKCHBIX yKces. Moayib 1
apryMeHT KOMIUJIEKCHOTO uucia. JlefcTBUsl HaJl KOMIUIEKCHBIMU YHCIAMU B alreOpanveckoid,
TPUTOHOMETPUUECKON M MoKa3zarenbHo (opme. Popmyna Myaspa. M3Bneuenue kopHs n-i
CTEINEHU U3 KOMIUIEKCHOTO YHCIa.

Pa3nen 2. BekTopHas anreopa.

Tema 6. OcHOBHBbIE NOHATHA BeKTOpa. /lelicTBUSA HAal BEKTOPaMHu.

OcHOBHBIE TIOHATHSA CBOOOAHOTO BekTopa. Ilpoeknum BekTopa Ha ocu. JluHeitHbIC
olepalyu HaJ BEKTOpaMHM B KOOpAMHATHOM Qopme. bazuc B TpexMepHOM MpPOCTPaHCTBE.
Pasnoxxenne Bektopa mno opraMm. Hampasnsrommue kocuHychbl. JIMHA BEKTOpa. Y CIIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOPOB.

Tema 7. CkansipHoe, BeKTOPHOe M CMeEHIAHHOE MPOM3Be/leHHEe BEKTOPOB M HX
NPHJI0KEHH.

CkansipHOoe TNpOM3BEACHHME JIBYX BEKTOPOB U €ro CBOICTBa. BpluucieHue ckajispHOTro
IPOM3BEICHUSI BEKTOPOB B KOOpAMHATHOM ¢opme. ['eomeTprueckuil 1 MeXaHUYECKUH CMBICI
CKAJIIPHOTO Npou3BeacHMs. [IpriloxkeHus CKaasipHOro IPOU3BEACHUS: BBIYUCICHUE YIJIa MEXIY
BEKTOPAaMH, BBIUMCIECHUE IPOEKIHMM BEKTOpAa HA HAIPaBICHUE IPYroro BEKTOpPA, YCIOBUE
NEPIEHIUKYIJISIPHOCTH ABYX BEKTOPOB.

BekropHOe npousBencHHE IBYX BEKTOPOB M €ro CBOMCTBA. BplunciIeHUE BEKTOPHOIO
NPOM3BEICHUSI BEKTOPOB B KOOpAMHATHOW Qopme. [‘eomeTpuueckuii CMBICT BEKTOPHOTO
npousBeneHus. [IpunokeHns BEKTOPHOrO NMPOU3BEACHMS: BEIYMCIICHHE IO TPEYTOJIbHUKA,
BBIYMCJICHHE IUIOIIAIN NTapajlIeIorpaMMma,

CMeniaHHOe MPOU3BEACHUE TPEX BEKTOPOB M €ro CBOMCTBAa. BbIuncieHHE CMEIIaHHOTO
NPOM3BEACHUSI BEKTOPOB B KOOpAMHATHOW ¢opme. ['eomeTpuueckuil CMBICT CMEIIaHHOTO
npousBeneHus. [IpuinokeHuss CMEIaHHOTO NPOM3BEACHUS: BBIYUCICHHE OObeMa MHpPaMHIBL,
o0bema napajienenunea, ycioBie KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Tema 8. J/InneiiHoe n-MepHOe BEKTOPHOE IPOCTPAHCTBO.

JluneliHOoe n-MEpHOE BEKTOPHOE NPOCTPaHCTBO. Pa3mepHOCT, M 0a3uc BEKTOPHOTO
npocTpaHcTBa. JIMHEHHbIE ONepaluu HaJ n-MEPHBIMU BEKTOpamH. JIMHElHHas 3aBUCUMOCTb U
HE3aBHCHMOCTb BEKTOPOB.
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Pa3zgen 3. AHaJuTHYECKASI reOMeTPUS HA IJI0CKOCTH

Tema 9. OcHOBHBIE 32]a41 AHAJTUTHYECKOH reOMeTPUM HA IIOCKOCTH.

ekapToBa cucteMa KoopauHaT Ha TiockocTu. [lonsgpras cuctema koopauHat. OCHOBHBIE
3a/la4l aHAJIMTUYECKON F€OMETPHUH Ha IJIOCKOCTHU: PACCTOSTHUE MEXY IBYMs TOUKAMH, JEICHHE
OTpe3Ka B JaHHOM OTHOILIEHUH, JAEJIEHUE OTpe3Ka MOIoJaM, IJIOMAAb TPEyTrolbHHUKA, 3aJaHHOTO
KOOpPAMHATAMHU BEPILHH.

Tema 10. IIpsimasi TMHUSA HA TIOCKOCTH.

JluHuM TIepBOTO TOpsAAKa. Pa3nuyHble BHIBI YpaBHEHHS NPSMON Ha IUIOCKOCTH: oOOIIee
ypaBHEHHUE NPSIMOM, UccaeJoBaHUE OOIIEro YpaBHEHHs MPSMOMN; ypaBHEHHE MPSAMON C YIJIOBBIM
K03()(UIIMEHTOM; YypaBHEHHME IpPSIMOM, MpOXOoJsdlled 4Yepe3 JBE JaHHbIE TOYKH;, YypaBHEHHE
IpAMOM, IPOXOALIEH Yepe3 TaHHYIO TOUKY NapajjIelIbHO HANpaBIISIOIIEMY BEKTOPY; YPAaBHEHHE
OpsAMOM, NPOXOINALIEH Yepe3 MaHHYI TOYKY IEPHCHIUKYJIPHO HOPMAaJBHOMY BEKTODY;
YpaBHEHHE MPSIMOM, MPOXOAALIEH uyepe3 JaHHYH TOYKY B JAHHOM HAIpPaBICHUH; ypaBHEHHE
Iy4Ka MPsIMBIX, IPOXOAIINX Yepe3 JaHHYI0 TOUKY; HOPMAJIbHOE YPAaBHEHUE NPSAMOM; ypaBHEHHE
OUCCEKTPHC YIJIOB MEKAY JIBYMs MPSIMBIMH.

B3auMHOe  pacrnonoxeHue — ABYX ~ NpPAMBIX.  YCIOBUS — NApaUICIBHOCTH U
NEPHEHANKYJISIPHOCTH ABYX HPSMBIX, TAHI'€HC YIVIa MEXIy ABYMs NpsAMbIMU. PaccrosiHue u
OTKJIOHEHHE OT TOYKH 10 IIPSIMOM.

Tema 11. JIluHUM BTOPOTO NMOPSIAKA.

OxpyxHOCTb. Dmnunc. ['unep6ona. [Tapadona.

Pa3zgen 4. AHaJuTHYECKAsI TeOMETPUS B IPOCTPAHCTBE

Tema 12. Il;10cKOCTH B IPOCTPAHCTBE.

Pasnuynble BUIbI ypaBHEHUS IJIOCKOCTU B pocTpaHcTBe. OOlIee ypaBHEHUE MIIOCKOCTH.
VYpaBHEHHE MIOCKOCTH, NMPOXOAAIIEH Uepe3 NaHHYI TOYKY, NEPHEHIUKYISIPHO HOPMAJIBHOMY
BEKTOPY. YPaBHEHHE IUIOCKOCTH, IPOXOISAIIEH YEPE3 TPU JaHHbBIEC TOUKHU. Y pABHEHHUE INIOCKOCTH
B OTpe3Kax Ha ocsix. HopmanbHOe ypaBHEHME IIIOCKOCTH. OTKIOHEHHE U PACCTOSHUE OT TOYKU
JI0 IUIOCKOCTH. B3auMMHOE pPacmnoioKeHHe ABYX IUIOCKOCTEH. YCIOBUS MAPAJUICIBHOCTU H
NEPIECHIUKYJIAPHOCTH ABYX IUIOCKOCTEH. YTOI MEXKIY ABYMs INIOCKOCTSIMH.

Tema 13. IIpsimas B npocTpaHcTBe.

Paznuunble BUIBI ypaBHEHHUS MPSMON B MpocTpaHCTBE. KaHOHMYECKHE ypaBHEHUS MPSMOIA.
VYpaBHeHHe NpsAMOHM, MpoXonsiield depe3 [Be AaHHbIE Toukd. OOIMe ypaBHEHHUs NPSIMOIL.
[Tapamerpuyeckue ypaBHEHUs MNOpsAMOW. B3anMHOE pacmoyiokKeHUue IBYX MNPAMBIX. Y CIOBHS
NapajuIeIbHOCTH U NEPIIEHANKYIISIPHOCTH IBYX MPSAMBIX. YTOJI MEXIY ABYMS IPSIMBIMH.

Tema 14. B3aumHoe pacnoJioskeHne NpsiMoil ¥ IMJIOCKOCTH B MIPOCTPAHCTBE.

VYcenoBus NnapauieIbHOCTH U NEPHEHAUKYIISIPHOCTU MPSAMON U IUIOCKOCTH. YTOJI MEXKIY
MPSMOM M TNIOCKOCTHI0. Touka mpecedeHus NpsiMOi U TIJIOCKOCTH.

Pa3nea 5. BBeneHne B MaTeMaTHYeCKHUA aHAJIN3.

Tema 15. MHuoxecTBa M (PyHKIUN.

OcCHOBHbIE TOHSTHSI TEOPUM MHOXKECTB. UHCIIOBbIe MHOKECTBA. MOJTy/b JEICTBUTENIBHOIO UMCIIA.
OkpectHocth Touku. [lonsitne ¢ynkmuu. CrocoObl 3amanus (QyHkiuid. OCHOBHBIE CBOMCTBa
¢yukuuidi. OCHOBHBIE >NeMeHTapHble (GyHKIMH H uX rpaduxu. Kmaccupukamus ¢yHKIHA.
Cnoxnsie Gynkiuu. O6partneie pynkuun. HesBabie pynkiuu. [lapamerpuueckue GhyHKINH.

Tema 16. IIpeaen pynkuuu. OCHOBHBIE TeOpeMbI 0 Mpeaeaax.

OcCHOBHEBIE TIOHATHUA YHCIIOBOU IOCJIEJOBATEILHOCTH. [Ipenen YHCIIOBOU
nocienosarenbHOCcTU. [Ipenen Gpynkiun. OQHOCTOPOHHKE TpeAebl (PYHKINH.

beckoneyHo Mainbie GyHKIIMN U UX CBOMCTRBA.

beckoHeyHo Oonblve BEIUYUHBI U UX CBOMCTBA. CBSI3b MEXIy OECKOHEYHO MAIBIMH U
0eCKOHEYHO OOJIBIIMMH BETUYMHAMHU.

CpaBHeHHE OECKOHEUYHO MaJbIX BeNWYMH. TalnMua SKBHUBAJICHTHOCTEH OECKOHEYHO
MaJIbIX (yHKIIHH.
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OcHoBHbIE TeOpeMBI 0 npenenax. IlepBblit 1 BTOpoi 3aMeyaTeNbHbIE TPEAEIL.

PackpbITre HeonpeeneHHoCcTel Buia [%} , {2} , [0 - 0], [00 - OO], [0 : 00], [lw ], [f}
o0 e}

Tema 17. HenpepbIBHOCTH (DYHKIIHH.

HenpepsiBHOCTh QpyHKINU. [IoHATHE HEMpepbIBHOCTH QyHKIMHU. ToukH pa3peiBa GpyHKIUH
U ux Kiaccubukanus. BeprukanbHble acuMnToThl. OCHOBHBIE TEOPEMbI O HENPEPBIBHBIX
¢yHkuusax. CBoiicTBa HEMPEPHIBHBIX (DYHKIIHA.

Paznen 6. _Auddepenumnanbuoe ucuuciaenne GyHKIUM 0IHOH NepeMeHHOM.

Tema 18. IIpousBoanas pynkuun. Inddepenunpopanue GpyHKumii.

3ajauv, NPUBOIALIME K IOHATUIO MPOU3BONHOW. OmpenencHue, reOMETPUUECKHH U
(GU3MYECKUH CMBICT TMPOM3BOJHOM. YpaBHEHHE KacaTeIbHOM H HOpPMadd K KPHUBOHM.
OKOHOMUYECKUH CMBICI Mpou3BOAHONW. CBA3b HENpepbIBHOCTH M TU(PEpeHIpPyEMOCTH
GyHKIIH.

[TpousBoaHas cioxHON U oOpatHO# QyHkimu. Jlorapudmuueckoe auddepeHnrnpoBanme.
[IpousBonnas HesBHOH pyHKIMH. [IpON3BOIHBIC BBICIIMX TTOPSIKOB.

Tema 19. Teopembl 0 tudpepeHunpyemMbIX PyHKIHAX.

Teopems! Poms, Jlarpanxa, Komm.

Tema 20. Indpdepennuan pynxkuun. llpasuio Jlonurans.

[Tonsitne u croiictBa auddepennmana. [Ipumenenne nupdepennmana B mpuOIHKEHHBIX
BeIUUCIeHUX. JJuddepenuans BEICIIMX TOPSIIKOB.

Teopems! Jlonuransa. PackpeiThe Heompenen€éHHOCTEW pa3IudHbIX BUAOB C IOMOIIBIO
npasuia Jlonurans.

Tema 21. UccnenoBanne pyHKIUM ¢ TOMOUIbIO IPOU3BOIHOM.

Bospacranue n yosiBanue Gpynkunu. HeoOxoaumMble U JOCTaTOUHBIE YCIOBUS BO3PACTaHUS
u yOwmBaHus guddepeHnupyeMoir QyHKOuU. OKcTpeMyMmbl ¢yHKmud. HeoOxomumeie u
JIOCTaTOYHbIE YCJOBUS CYIIECTBOBAaHHUS 3KcTpeMyMa. Haubombliee M HauMeHbllee 3HAYCHHS
(GYHKIIMM Ha OTpE3Ke.

Beinyknocte U BOrHyToCTh rpaduka ¢yHKUMU. JlocTaTOuHbIE YCIOBHS BBITYKJIOCTH U
BOTHYTOCTH QyHKIMI. Touku neperuda.

Acumnrotsl rpaduka GpyHkuyu. Hak1oHHbIE aCUMITOTHI M UX HAXO0XKJICHHE.

OO0mras cxema MOJTHOTO KcceI0BaHus QYHKIMNA U TOCTPOSHUS UX IPa(UKOB.

Paznen 7. AnddepennuaabHoe ucuucaeHue GYHKINHT IBYX NepeMeHHbIX.

Tema 22. ®dyHknuu IBYX HepeMeHHbIX. YacTHble NPOU3BOAHBbIE (PYHKIHMHU IBYX
nepeMeHHbIX. [loHbIi TupepeHuna.

OcHoBHBIE MOHATUS (YHKIMU JBYX IHepeMeHHbIX. lIpeaen M HempepbhlBHOCTH (DyHKIIUH
JIBYX TI€PEMEHHBIX.

YacTHeIe MPOM3BOJHBIE 1-TO TMOpsAAKa M UX reoMeTpuueckuil cMmbici. HeoOxomumoe u
JOCTaTOYHOE ycioBue IudQGepeHIupyeMocT (QYHKIMU JBYX IEpeMEHHBIX. [loiHBbIHI
mubdepeHnran QyHKIMH JBYX TNepeMeHHbIX. [Ipumenenue mnonHoro nuddepennuana K
NpuOIMKEHHBIM BhrauciieHusM. [Ipon3BoiHas cnoxHoi ¢pyHkuuu. [lomHas mpons3BoaHas.

Tema 23. DxkcTpeMyM (yHKIHMHU JABYX nepeMeHHbIX. Heo0Xxoaumbie U 10CTaTOYHBbIE
YCJIOBHS CYIIECTBOBAHMS IKCTPEMyMa.

OkcTpeMyM (QYHKLIMU JBYX «epeMeHHbIX. HeobOXxoaumble M J1OCTaTOYHBIE YCIOBHUS
skcTpeMyMa. Cxema uccineoBanus GyHKINHU IBYX MEPEMEHHBIX Ha SKCTPEMYM.

[TponsBosHas 1Mo 3aJaHHOMY HarnpasieHuIo. [ panueHt.

Pa3zpen 8. UnterpajnHoe ncuncjaeHue GyHKIMHA OHOM epeMeHHOId.

Tema 24. Heonpenenennblii uHTerpajg. OCHOBHbIe METO/bl HHTETPUPOBAHMS.

[TepBooOpasnas Qynkmusa. OmnpeneneHne W CBOKWCTBA HEONMPEACIEHHOTO HMHTETpaa.
l'eomerpruueckoe mMpeAcTaBIEHUE HEOMPEIEICHHOTO HHTerpana. Ta0nuiia WHTEerpalioB OT
OCHOBHBIX 3JIEMEHTapHbIX (QYHKLHUH.
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OcHOBHbBIE METO/Ibl HHTETPUPOBAHUS: METOJ] HEMOCPEACTBEHHOTO UHTETPUPOBAHUS, METO]]
3aMeHBbl NepeMeHHOH (MoABeNeHHE MOJ 3HaK MuddepeHuana) U MeTo UHTEIPUPOBAHUS IO
YacTsIM.

Tema 25. UHTerpupoBanme paiioHaIbHbIX ajredpandeckux GpyHKumi.

Panmonaneueie qpo6u. HTErpupoBanne npocTelinx pauoHaabHbIX Ipo0eil.

WHTerpupoBaHue TNpPaBMWIIBHBIX W HENPAaBWIBHBIX pallMOHAJIBHBIX Jpobeil. Mertox
HEOIpeeNIeHHBIX KO3 PHUIINEHTOB, METOI YaCTHBIX 3HAYCHUH.

WuTterpupoBanue QyHKIMA, cogepKalx KBaApaTHbIN TpeXuJieH.

Tema 26. HUuTerpupoBanme TpUroHomerpuuyeckux ¢ynkuuid. HWHTerpupoBanme
HPPALMOHAIBHBIX (PYyHKIHUIA.

HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUUECKUX (YHKIIHI.

WHTerpupoBaHue HEKOTOPBIX  HMPPAaLMOHANbHBIX  (yHKIMH. Tpuronomerpuuyeckue
MOJICTAHOBKH.

[TonsiTue o “HeOGepymMXCs” MHTETpaaX.

Tema 27. OnpenesieHHbIH HHTETPAJI, €r0 CBOMCTBA M METO/IbI BHIYMCJICHHUS.

[lonsiTME M TIEOMETPUYECKMM  CMBICI  ompelenéHHoro  uHTerpana.  CBolicTBa
OIIPEACIEHHOTO HHTETpAlIA.

Onpenenéuuplii uHTerpan kak ¢yHkuus BepxHero npeznena. @dopmyna HeroToHa-
JleiiOHMIA.

3aMeHa nepeMeHHON U (opMyJsia MHTETPUPOBAHUS MO YacTsAM B ONPe/IeIEHHOM UHTErpase.
WuTerpupoBanue 4€THBIX U HEYETHHIX (YHKINH B CHMMETPUYHBIX Tpeesax.

Tema 28. IlpuJioskeHus: onpeieIeHHOT0 MHTErpaJa.

[TpunokeHus: onpenenéHHOr0 UHTETrpasia: BbIYMCIECHUE TUIOIIAEH MIOCKUX (DUTYp, JJIUH
Oyr TJIOCKHUX KpPUBBIX, OOBEMOB Tel M IUIOHIajeil moBepxHocTel BpamieHus. dusnyeckue
NPUJIOKEHUS ONPEIEIIEHHOTO MHTErpaia: BEIYUCICHHUE Ty TH, paOOTHI.

[TpubnmxE€HHOE BBIYMCICHHUE OMNPEAETIEHHBIX HWHTErpajoB: (OpMysa MPsIMOYTOJbHUKOB,
dopmyna Tpanenuii, popmya napadon (Cummncona).

Tema 29. HecoGcTBeHHBIC HHTETPAJIbI.

[TonsiTe HecOOCTBEHHBIX HHTErpanoB. HecoOCTBeHHbIE HHTErpajbl C OECKOHEYHBIMH
npefenamMu MHTerpupoBaHusi. HecoOCTBeHHbIE HMHTErpanbl OT HEOIPAaHUYEHHBIX (DYHKIHH.
[Ipu3HaK CXOOMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Pa3znen 9. Auddepennnaibubie ypaBHeHHUS.

Tema 30. OcHoOBHBIE TMOHATHUSA au(pdepeHInaNbHBIX YPaBHEHHI.
AnddepennuanbHbie ypaBHEeHHS EPBOI0 MOPSAAKA ¢ pa3AeJAIOIIMMUCH ITePeMEHHbIMH.

O6ume nousaTus o auddepeHunanbHBIX ypaBHeHHMsX. OOuiee pelleHue, HadajibHbIE
YCIIOBHSI, YaCTHOE perieHue quddepeHaabsHoro ypaBHeHus. 3agada Komm.

JuddepeHumanbable  ypaBHEHHs IEpBOrO MOpsAKAa. YPaBHEHUS C Pa3AesIOIUMUCS
IIEPEMEHHBIMHU.

Tema 31. OaHopoaHble W JuHeliHble IM(pdepeHIUATbHbICE YPABHEHUS] IEPBOro
nopsiaka. Ypasaenue bepnyiim.

Opnoponubele  auddepeHunanbuple  ypaBHeHus. JIuHeiliHble — auddepeHumanbHbIe
ypaBHeHus. YpaBHeHue . bepuymm.

Tema 32. JInddepeHuuanbHble ypaBHeHMsl BbICIIMX mNopsinkoB. JIY BToporo
NOPSAAKA, JOMYCKAIOIIHe IOHNKECHHUS MOPAIKA.

OcHOBHBIE NOHATHSA, O0LIee pelIeHre, YaCTHOe perieHne quddepeHnnanbHbIX ypaBHEHUH
BhICIIMX TOPsAKOB. 3anada Komm. /luddepennuansaple ypaBHEHHUS, TOMYCKAIOIINE TOHMKCHNE
NOpsIKA.

Tema 33. /Iunerinbie oqHOpPOAHBbIe TU( (PepeHINATbHbIC YPABHEHHS BTOPOI0 NMOPSAKA
€ MOCTOSIHHBIMHU KO3 PUIHMEHTAMH.

Jlunelinple omHOpOAHBIE MudepeHaIbHble yYpaBHeHUsT BToporo mopsaka (JIOAY).
Crpykrypa obuero pemenust JIOY Broporo nopsiaka.
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Jlunelinple  OgHOpOAHBIE  TU(QEpEeHINATbHBIE  YPABHEHUS
HNOCTOSSHHBIMU KO3 uurenTamu. JIuHeiiHble ogHOpOAHbIE IudQepeHaabHble yYpaBHEHUS
BBICIIHX TOPSIIKOB C MMOCTOSTHHBIMHA KO3 (PHUIIMEHTaAMH.

Tema 34. JluHeiinble HeoqHOpPOAHbIe IHM(pdepeHIUATbHbIE YPABHEHHS BTOPOro
MOPSAAKA ¢ NOCTOSHHBIMHU KO3((PUIHEHTAMM.

Jlunelinble HeonHOpoHbIE Tuddepenuanbable ypaBHeHus (JIHAY). Ctpykrypa obuiero
pemenus JIHAY. Merton Bapuanmu npou3BOJbHBIX NOCTOsSHHBIX. JIH/Y BTrOporo mopsnka c
HNOCTOSIHHBIMU K03()(pULIMEeHTaMu U ITPaBOM YacThIO CHEIMAIBHOIO BUA.

4.3. [lepeueHb TeM JieKUMid

BTOpPOTO

nopsgka ¢

/1

Tema gexun

O0BeM, u

dhopma oOyueHus

OYHas

3a04YHast

OYHO-
3a04YHasd

Pa3znen 1. DiieMeHTBI BbICHIEH aIre0pbl

Marpunpbl.  JleiictBUsI  Hajg  MATpUIAMH.
Onpenennreu KBaAPaTHLIX MATPHIL.

Onpenenenne marpuibl. Buasl Matpuil. JlencTBust
HaJl MaTpULIaMU. DJIeMEHTapHbIe IPeoOpa30BaHuUs Hal
Marputamu. OnpeseneHue onpeaenurens 2-ro u 3-ro
nopsiikoB. MUHOPBI U anreOpandecKue TOMOTHEHUS
aneMeHToB. CBOMCTBa omnpenenuteneil. Beraucnenue
onpenenureneid. OnpenencHue oOpaTHONH MAaTPHUIIBL
Haxoxnenue oOpaTHOW MaTpHIlbl C  TTOMOIIBIO
COIO3HOM MaTpHIIbl U ¢ TIOMOIIBIO MPeoOpa3oBaHUt
l"aycca.

Cucrembl JIMHEeHHBIX ajnredOpanyeckux
YPaBHEHHIA.
OcHoBusble noustust CJIAY. Pemenue CJIAY

Meronamu Kpamepa, ooparHoi Mmatpuiisl, ['aycca.

HccaenoBanme CJIAY Ha COBMECTHOCTD.

Panr marpunbl, crnocoObl HaXOXIEHUS paHTa
MAaTpPHULEL

Teopema Kponekepa-Kanennu.

KommekcHbie yncJia.

[TonsiTHEe KOMILJIEKCHOTO 4YHCia. AnreOpanveckas,
TPUTOHOMETpPHYECKass M TOKa3aTenbHass ¢dopMma
KOMILIEKCHOTO qucha. I'eomeTrpuueckas
HHTCpIIpCTalus, MOAYJIb )41 ApPTYMCHT
KOMILJIEKCHOT'O qycia. JeicTBus HaJg
KOMIUICKCHBIMH ~ YHCIIaMH B alnre0pandeckoii,
TPUTOHOMETPUYECKOM ¥ MOKa3aTeIbHOM opMme.

Pa3znen 2. BekropHasi anreopa.

BexTopsl. CxkansipHoe NPON3Be/iCHHE
BEKTOPOB.

OcHoBHBIE TIOHATHSA  BEKTOpOB. JIMHElHBIE
ornepanuu HaJa BekTopamu. basuc B TpexmepHOM
IPOCTPAHCTBE.

Pasnoxenue BekTopa no opram. Hanpasistronue
KocuHychl. /InnHa Bektopa. CkanspHoe
IIPOU3BE/ICHUE IBYX BEKTOPOB M €0 CBOMCTBA.
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Brruncnenue ckansipHOro nNpou3BeACHUS B
KoopanHaTHOH (opme. [IpuitoskeHus ckansipHOro
IIPOU3BEICHUS.

BekTopHOe W cMemIaHHOe TPOHM3BeeHHE
BEKTOPOB.

BekropHoe npousBeseHHE ABYX BEKTOPOB U €T0
CBONCTBA.

Boluucinenue  BEKTOPHOTO  NPOW3BEACHUS B
KoopauHaTtHOU dopme. ['eomeTpruyueckuii CMBICT
BEKTOPHOT'O MIPOU3BEICHUS. [Ipunoxenus
BEKTOPHOTO MTPOU3BEICHUS.

CMeliaHHOe TPOU3BEEHUE TPEX BEKTOPOB U €TI0
cBoMcTBa. Briuncienue B koopauHaTHOM opme.
['eomeTpryeckuii CMBICT CMEIIAHHOTO
npousBeneHud. [IpunokeHnst CMEIaHHoTro
MIPOU3BEJICHHUS.

Pa3nea 3. AHanuTnuyeckasi reoMeTpus Ha
IJIOCKOCTH.

OcHOBHBIE 321241 AHAJIUTHYECKON reoMeTpHH
Ha 1ockocTH. IIpsimas Ha MVIOCKOCTH.
Cucrembl KOOPAMHAT HA IIIOCKOCTH. OCHOBHBIE
3aa4u AQHAIUTUYECKOU TEOMETPUH Ha
IUDIOCKOCTH —  pAacCTOSTHUE  MEXIY JBYMs
TOYKaMM, JEJEHUE OTpe3ka B  JIaHHOM
OTHOILEHHUH, TUIOLIAb TPEYrOJIbHUKA.

IIpsimasi THHUSA HA IIJIOCKOCTH.

OO0miee ypaBHeHHE TIPSMOM. YpaBHEHHUE TPSMOI
C YIJIOBBIM KO3((UIIMEHTOM. YpaBHEHHE MPSMOH,
MIPOXOSIIIEH Yepe3 JBE JaHHbIE TOUKU. Y paBHEHUE
IIPSIMOM, MPOXOAAIIEH 4Yepe3 JaHHYI0 TOYKY B
JTAaHHOM HAmNpaBJE€HUH. YpPaBHEHUE MPAMOW,
IIPOXOJAIIEH Yepe3 JaHHYI0 TOUKY NapajulebHO
HaMpaBJISIONIEMY BEKTOPY. YpaBHEHHE MPSIMOMH,
IIPOXOASILEH yepes JaHHYIO TOYKY
NEPNEHAUKYISIPHO  HOPMAaJbHOMY  BEKTOpY.
HopwmanbHoe ypaBHeHHe npssMoid. PaccTostHue ot
TOYKH A0 mpsiMod. B3aumHoe pacnonoxeHue
JIBYX TIPSMBIX — YCJIOBUE MapaijIeNbHOCTH,
NEPNEHANKYISIPHOCTH, TAHICHC YIVIA MEXKIY
JIBYMsI TIPSIMBIMU.

JIuHuM BTOPOro nopsaka.
OxpyxHOcTb. Dmunc. ['unepbona. [Tapadona.

Pa3nea 4. AHauTHYecKas reoMeTpus B
MPOCTPaHCTBE.

IInockocTh M MpsiMasi B IPOCTPAaHCTBe.
ILi1ocKkoCTH B IPOCTPaHCTBE.

OOmiee ypaBHEHHE IUIOCKOCTH. YpaBHEHHUE
IUIOCKOCTH, MPOXOAAIIEH Yepe3 JaHHYI0 TOYKY,
NEPNEHAUKYISIPHO  HOPMAaJbHOMY  BEKTOpY.
YpaBHEHME IIIIOCKOCTH, NPOXOIALIEH depe3 TpU
TOYKU. YpaBHEHHE IIJIOCKOCTHM B OTpE3Kax Ha
ocsix. HopmanpHoe ypaBHEHHE IJIOCKOCTH.
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PaccTossHre OT TOYKHM IO INIOCKOCTH. B3amMnOe
PacCIoJIOKCHHUE IBYX IJIOCKOCTEH.

10

IIpsimasi B mpocTpaHcTBe.

Kanonuueckue ypaBHeHUs IPAMON. Y paBHEHHE
IIPSIMOM, MPOXOIAIIEH Yepe3 ABE JaHHbIC TOUKHU.
OO6mue ypaBHeHus npssmoid. [Tapamerpuaeckue
ypaBHEHUs PpsMOM. B3auMHOeE pacrionoxeHue
JIBYX MPSMBIX.

B3anmHoe pacnosio:keHue NpsiMoOii U MJIOCKOCTH
B IIPOCTPAHCTBE.

Pa3nen 5. Beenenne B MaTeMaTHYECKHIT aHAJIN3.

11

MHuo:xecTBa 1 QyHKIUH.

OcCHOBHbIE TOHATHUSI MHOKECTB. Oniepaluu Haj
MHOXk€eCTBaMHU. YHCII0BbIE MHOXKECTBA. MoayJb
JIEeNUCTBUTENBHOTO unciaa. OKpeCTHOCTh TOYKH.
[Tonsitne pynkmuu. CriocoObI 3ananus QyHKITHIA.
OcHoBHBIE cBO¥iCcTBA QyHKIUH. OCHOBHBIC
areMeHTapHbIe (GYHKITUN U X TpauKy.
Knaccudukanus Gynkuuit. CnoxHble QyHKIUH.
O6parnbie pyHkiuu. HesiBHBIE GDyHKIIMA.
MHoro3HauHble (QyHKIHH.

12

Ipenen YHCJIOBOM N0CJIeA0BATEILHOCTH.
IIpenen ¢pynkuun. Teopembl o npeaenax.

Yucnosas nocienoBarenbHOCTh. [Ipenen uncinoBoit
nocsenoBareabHOCTH. [Ipru3HaK cyiecTBOBaHUs
npejena nocienoBareabHoCcT. [Ipenen dyHkmm B
TOUYKe U Ha OeckoHedHOCTH. OTHOCTOPOHHUE
npeaenbl. OCHOBHBIC TEOPEMBI O TpeJieax.

Paznen 6. AudpepenunaibHoe HCUMCIEHHE
(YHKIIUM OJHO NEepeMEeHHOHM.

13

[pousBoanas pyuxkuuu. {udpdepenumupoanue
¢ynkumii. I'eomeTpryecKknii 1 3JKOHOMUYECKUM
CMBICJI IPOU3BOIHOM.

3aznayu, NPUBOIALINE K IIOHATUIO IPOU3BOJHOM.
OnpeneneHue ¥ reOMETPUIECKUNA CMBICIT
IIPOU3BOJHON. Y paBHEHHE KacaTEIbHOW U HOPMaJIH
K KpUBOH. DKOHOMUYECKUIN CMBICI POU3BOIHOM.
CBs13b HENPEpHIBHOCTH U AU(PepeHInpyeMOCTH
¢yHkuu. Beruncienus npou3BoJHON 1O
onpenenenuto. [Ipasuna nuddepeHuupoBanms.
[Tpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX ()yHKITHHA.

JuddepeHnmpoBaHme CI0KHON, 00paTHOU U
HEesBHO 3a1aHHON (pyHKIMi. Jlorapudmudeckoe
muddepeniponanue. [Ipon3BoaHbIe BHICIIUX
MOPSIKOB.

Bceero 3a I cemecTp

26

10

II cemectp

1-2.

Hccaenosanue GyHKIMM ¢ IOMOIIBIO
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NMPOM3BOAHOM

Bospacranue u yosiBaHuE QyHKITHH.
Heo6xonumble 1 10CTaTOYHbIE YCIOBUS
BO3paCTaHMs U yOBbIBaHUS TU(PEepeHITPYEMO
¢byskuuu. DxctpeMmyMsbl pyHkimu. Hanbomnbiee u
HaMMEHBbIIIee 3HAYCHUSI QYHKINU Ha OTPE3KE.
[TpuMeHeHHne NPOU3BOIHON B PEIICHUH 3a/1a4
HYKOHOMHMKH.

BeImykiocTe ¥ BOTHYTOCTh Tpaduka (QYHKIWH.
JlocTaTO4HBIE YCIOBUS BBITYKIOCTH M BOTHYTOCTH
¢ynkuii. Touku nepernba. OOmias cxema MoJIHOTO
uccaen0BaHus QYHKIUH

Paszpen 7. [AuddepenuuanbHoe uHCYHCICHHE
(YHKIHHM HECKOJbKHX NepeMeHHBbIX.

@yHKIMA HECKOJbKHX NTepeMEHHBbIX.
IKCTpeMyM (PYHKIMH JABYX IlepeMeHHBbIX.

OyHKIUA 1BYX nepeMeHHBIX. OCHOBHBIC MTOHSTHS,
oOmacte onpenenenus. [Ipeaen 1 HenpepbHIBHOCTH
(YHKIHMH BYX TIEPEMECHHBIX.

YacTHble TPOU3BOAHBIE 1-T0 MOpsAIKa U UX

reoOMEeTpUYECKUi CMbICI. [oHATHE YaCTHBIX
MIPOU3BOIHBIX BBICIIHUX MOPSJIKOB.

IKCTpeMyM (PYHKIMH JABYX IlepeMeHHBbIX.
Heo6xonumble 1 1OCTaTOYHbIE YCIOBUS
skcTpeMyMa. OCHOBHBIE ITOHATHS SKCTpEMyMa
(GYyHKIMHU IBYX NTEPEMEHHBIX.

Heo6xonumsie u JIOCTaTOYHBIE yCIIOBUS
CyIIECTBOBaHUS JKCTpEMyMa. Cxema
ucciefioBaHusl (QYHKIMH JIByX IE€PEMEHHBIX Ha
JKCTPEMYM.

IIpom3BogHass 1O  3aJaHHOMY  HAIIPABJICHMIO.
I'panueHT.

Paznen 8. UHTerpanbHoe ucyucieHue GyHKuuu
O/IHOM IepeMeHHOM.

ITepBooGpa3Has M HeonpeaeJeHHbIH HHTErPaJl.
OcCHOBHBIE METO/IbI MHTErPUPOBAHMUS (QPYHKIIUU.

[TepBoobOpasznas  ¢ynkuuu.  OmnpeneneHue U
CBOMCTBAa HEOMPENEIECHHOTO HHTerpana. Tabnuia
WHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX (DyHKITUH.
OCHOBHBIE  METOABl WHTETPUPOBAHUS:  METO]
HEMOCPEJACTBEHHOTO  WMHTEIPUPOBAHUS,  METO]
3aMEHBI IEPEMEHHON U METOJI UHTETPUPOBAHUS T10
YacTIM.

HNuTerpupoBanue 1po0HO-PALIMOHAIBHBIX
(yHKuuii.

OcHOBHBIE MOHATHSL  JPOOHO-palOHAIBHBIX
¢ynkuuid. Ilpocredimme ngpobu I-IV  Tumnos.
Paznoxenne npaBUIbHOM parlmOHAIBHON APOOH Ha
CyMMY MPOCTEUIINX JIpoOel ¢ MOMOIIBI0 METOoJa
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HEOIPEEeIICHHBIX  KOA(P(OUIIMEHTOB M MEeToJa
YaCTHBIX 3HaueHHU. IHTErprpoBaHue npocTenmmx
npoOeii. UuTerpupoBaHue parmoHaIbHBIX IPOOC.

HNuTerpupoBanne TPUrOHOMETPHYECKHX
¢ynxuuii. UHTerpupoBanne HppauMoHaabHbIX
GyHkumii.

OnpenesneHHbIH HHTETPAJ M €ro CBOMCTBA.
Bbruncienne onpeaeJeHHOr0 HHTErpaJa.

ITonsiTue u T€OMETPUYECKUI CMBICII
ONpeAeIEHHOTO HUHTETpaa. CaoiicTBa
OIIPEIETIEHHOTO HMHTETpala. OnpenenéHHbIin
UHTErpal Kak (YyHKUUS BEpXHEro mpezena.
dopmyna Herorona-Jleitoauia. 3ameHa
nepeMeHHol u  (opMysia HMHTErpUPOBaHMUSA IO
4acTsAM B OIIPEIEIEHHOM UHTETpaje.

IIpniioxkenus onpeaesieHHOro0 HHTErpaJa.

Brruucnenue momanei miockux QGuUryp, JUTHHBI
JYTH MJIOCKOM KpUBOH, 00bEMOB TeJa BpallleHHs.

IIpuMeHeHHEe  ONPENENIEHHOIO  UHTEerpaila B
DKOHOMHUYECKHUX 3aJayax.

Paznen 9. Inddepennuanbubie ypaBHeHHS.

10.

JuddepeHunaibHbie YypaBHEeHHUs, 0CHOBHbIE
noHATHsA. OJHOPOAHBIE U JTHHEHHbIE
au¢pdepeHunaTbHbIC YPABHEHUS NIEPBOI0
NnopsiAKa.

Huddepennmanbapie ypaBHEHHs 1-TO MOpsiaKa C
pa3IensoUUMucs HEPEMEHHBIMU. Obmue
HOHATHS O JupdepeHunaIbHbIX ypaBHEHHSIX.
OO61ee penieHue, HadaJlbHbIE YCJIOBHS, 4acTHOE
pemienne  audepeHnnanbHOTO  ypaBHEHHS.
3anaua Komu. duddepennuanbabie ypaBHESHHS
[IEpPBOro opsiaKa. YpaBHeHUs c
pa3IesIOUIMMUCS IEPEMEHHBIMH.

11.

OnHopoanbie u TuHelHbIe MU depeHInATbHBIC
YPaBHEHHUS MEPBOro NMOPsiAKa.

Opnnopoausie quddepeHransHble ypaBHEHNUS.
Jluneitapie muddepeHnuanpHple YpaBHESHUS.
VYpasuenue . bepnynnmn

12.

JAuddepenuuaibubie YPaBHEHUs,
AOMYCKAKIIHME MOHUKEHHE MOPAIKA.

13.

Jluneiinble oaHOPOAHBbIEe AU(depeHunATbHbIE
YPaBHEHUA C MOCTOSAHHBIMH KO3 Q) PULIMEeHTAMH.

14.

JIuneiiHbIe HEOQHOPOAHBIE TU(PepeHIHATbHbIE
YPaBHeHHMsl 2-T0 TOPSA/KA € MNOCTOSTHHBIMH
K03 puuHEeHTAMM.

Jluneitapie ogHOpOIHEIC MU dEepeHIATBEHBIC
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ypaBHEHHsI BTOPOTO MOPSAKA C TOCTOSTHHBIMA
KodhdUIIEeHTaMH.

Jlunelinple  ogHOpOAHbIE  TU(dEpeHIaTbHbIE
YpaBHEHHs BBICIIUX MOPSAKOB C TIOCTOSHHBIMHU
kodpuuuentamu. CTpykTypa OOIIEro pereHHs
JIHAY. JIHAY BTOpOro mopsigka ¢ MOCTOSSHHBIMHU
K03(ppHULIMEHTaMU U MIPABOI YaCThIO CIELUAIBHOTO

Buaa.

Bcero 3a II cemectp

28

10

Bcero 3a roa

54

20

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI (CEMHMHAPOB)

I'I\/fil O6bem, 4
Tema mpakTH4YeCKOTro 3aHATHS (CEMUHApa) dbopma oOydeHus
OuHas 3a04Hast OYHO-
3a04Has
I cemecTp
Pa3nes 1. DiieMeHTBI BbIcHIeH aaredpbl
1. Martpuripl. JletictBust Hag MaTpuiiamu. OnpenenuTesa. 2 2 -
Brlunciienue onpenenurenen.
2-3. | CucTteMsbl TMHEHHBIX alreOpandecKux ypaBHEHHH. 4 2 -
4. HccenenoBanue cucteM anreOpandeckux ypaBHEHHUM 2 — —
Ha COBMECTHOCTb
Pa3znea 2. BekropHasi a;ireopa
5. Bexropsl. JlelicTBus Hag BekTopamu. CkansipHoe 2 1 -
IIPOU3BE/IEHUE BEKTOPOB.
6. BekTopHoe 1 cMelIaHHOe TPOU3BEACHUE BEKTOPOB 2 1 —
U X IPUIIOKEHUS.
Pa3nes 3. AHannTHYecKkasi reoMeTpHs Ha
ILIOCKOCTH
7-8. | IIpsimasi IMHUS HA IJIOCKOCTH. 2 — —
0. JIvHum BTOpOTrO nmopsiaka. 2 — -
Paznen 4. AHaniuTH4YecKasi reoMeTpusi B
NPOCTPAHCTBE.
10. [1n0cKoCTh U npsiMas B IPOCTPAHCTBE.. 2 — —
11. B3aumHoe pacnosioxkeHue NpsiMOM U MIOCKOCTH B 2 — —
IPOCTPAHCTBE.
Pasznen S. Beenenue B MaTeMaTHYeCKUIl aHATH3.
12. [Ipenen ¢pyHKIMH B TOUKE ¥ HA OECKOHEYHOCTH. 2 - -
Brruncnenue npeaenos, pacKpbiTe
0] o
HEOIPECTECHHOCTEN BUIOB | — |,| — ,[00 - 00].
0o
13. 2 — —

[IepBblii 1 BTOpOM 3aMedaTeNIbHbBIE TIPEIEIIbI.
PackpeiTe HeonpeneneHHOCTEN BUaa

o=} 2]
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Paznen 6. ludepennunaibHoe ucuucaeHne
(pyHkuuM 01HOI IEepeMeHHO.

14.

[IpousBonnas ¢pynkunu. OCHOBHBIE ITpaBUIIA
nudepeHIpoBaHUs.

15.

HuddepenuupoBanne GyHKINMN.

HuddepennmpoBanue cI0KHON, HESIBHO 3aJIaHHON
u oOpatHo#t PpyHknwmii. Jlorapupmuyeckas
npou3BoHas. [Ipon3BOIHBIC BBICIIHMX TOPSIKOB.

II cemecTp

1-2.

HccaenoBanne byHKIMI C IIOMOIILIO
IIPOU3BOJHOM.

[TonHoe uccnenoBanue GyHKIUH.

Paspen 7. [IuddepeHnuaibHoe HCYUCIECHHE
(yHKIMH ABYX HepeMeHHbIX.

YactHple  MpOM3BOAHBIE  (QYHKIMH  JBYX
MIEPEMEHHBIX.

Pasznen 8. HuTerpaibHoe HCYHCTIeHue
(pyHk1UM 0HOI TEpeMEeHHOM.

5-6.

Heonpenenennsiii maTerpan. OCHOBHbBIE METOJIbI
UHTETPUPOBAHUSI.

WuTerpupoBanue  paluoOHANbHBIX  (QYHKUUIL.
Hurerpuposanue MIPOCTEUIINX npobeit.
WHuterpupoBanue JIpOOHO-pallMOHATIBHBIX
GyHKIM. Meron HEOIPEIEICHHBIX
KO3 PUITUEHTOB.

WuTerpupoBanue HEKOTOPBIX
TPUTOHOMETPUYECKHX (PYHKLUH.
WHTerpupoBaHie HEKOTOPBIX HPPALMOHATIBHBIX

byHKIHA.

OnpeneneHHbIi UHTETpall. Beruucnenue
OIIPENIEJICHHOr0 UHTerpana. Meros oaCcTaHOBKH
Y 110 4acCTsM B OIIPEACIICHHOM HHTErpaie.

10.

[IpunoxeHus onpeneneHHOro HHTErpana:

Pa3nen 9. ludgdepenunanbHbie ypaBHEeHHS.

11.

Huddepenunanbuple ypaBHEeHHs 1-ro nopsaka ¢
pa3aeNsIIoIUMHUCS IEPEMEHHBIMHU.

12-13.

Juddepenumansbaple ypaBHEHHS 1-ro mopsiaka:
OJTHOPOJIHBIE, JINHEWHBIE U YpaBHEHUS bepHyIu.

14.

Hudbdepennmanbaple ypaBHEHUS 2-TO TOPSIKA,
JIOITY CKAFOTIINE TIOHFKEHHUSI TTOPSIIKA.
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15. Jluneiinbie  omHOpoaHBIe A depeHInaIbHbIe 2 - -
ypaBHEHHs] 2-TO TOpsAAKa C TOCTOSHHBIMH

KO3 UITUECHTAMH.

16. Jluneiinsle HeoaHOponHbIe aAuddepeHnnanbHbe 2 — —
YpaBHEHUSA (JIHAY) c MMOCTOSIHHBIMU
k02 punmenTamMu " paBoii 9acThIO

CIICenuaJIbHOIro BUaa.

Bcero 3a 11 cemectp 32 10 -

Bcero: 62 20 -

4.5. Ilepeyennb TeM J1a0OPATOPHBIX padoT.

JIaGopaTopHble pabOThl HE MPETyCMOTPEHBI.

4.6. Buabl camMOCTOATEJbHOH PpaldoTbl CTYIEHTOB W IepeYyeHb Yy4ieOHO-
METOAUYECKOro o0ecneveHusi 1JIs CAMOCTOSATEILHON padoThl 00yYarOIUXCS.

4.6.1. IloaroroBKa K ayIUTOPHBIM 3aHATHAM

OcHoBHOI (hopMoii yueOHOI paboThl CTYyAEHTOB OUYHOW (hOpMBI OOyUEHHS SBISETCS
W3y4YeHUE JICKIIMH, B YCIIOBUAX 3a04HOM (POopMBbI OOydeHHMs — cCaMOCTOSATENIbHas pabdoTa HaJ
y4eOHBIM MaTEPUAJIOM.

AyIuTOpHBIE 3aHATUS TNPOBOAATCA B BUAE JEKIMHA (M3JI0)KEHHE TEOPETHUYECKOIO
MaTepHana), MpakKTUYECKUX 3aHATUH (IPUMEHEHUE UMEIONIUXCS 3HAaHUH TPU PEIICHUH TUIIOBBIX
3agau). [lpakTudeckue 3aHATHA NPOBOJATCS C LEIbIO 3aKPEIUIEHUS U YINIyOJeHHs 3HaAHUH IO
uzyyaeMon Teme. B Xxome JIeKIUH pAaCKpBIBAKOTCA OCHOBHBIE BOIPOCHI B paMKax
paccMaTpHUBaeMON TEMBI, JENIAI0TCS aKLEHThl Ha Hau0oJiee CII0KHBIE U MHTEPECHBIE MOJIOKEHHS
U3y4yaeMoro Marepuaia, KOTOpble JOJDKHBI ObIThb MPHHATHI CTYJIEHTaMH BO BHHUMAaHHE.
Matepuansl TeKIUH SBISIFOTCSI OCHOBOM JJIs1 TOJATOTOBKU CTYJIEHTA K MPAKTUYECKUM 3aHATHUSM.

IIpu nOAroTOBKE K Ay TUTOPHBIM 3aHATHUAM CTYJIEHT JIOJKEH:

— M3YYHUTh MaTePHAJIbI JICKIIUN U MPAKTHYECKUX 3aHSATHIA;

— opaboTaTh HaJ OCHOBHOW M TOTIOJIHUTEIBHOMN JINTEpaTypoH 10 U3y4aeMoil Teme;

— 3aKOHCIEKTUPOBAaTh HEOOXOJUMBIM MaTepuall, BBIHOCUMBIH Ha CaMOCTOSITEIbHOE

U3y4eHHE;

— MOATOTOBHUTHCS K OMPOCY HA MPAKTHUECKUX 3aHATHIX — BEIYYHTh OCHOBHBIE (DOPMYIIBI

U OIIpEJeIICHUS;

— IpopelIaTh 3a/1a4H, 33]aHHbIE B KAUECTBE JJOMAIITHETO 3aJaHMs;

— BBIIIOJIHUTh UHMBUAYAIBHOE JOMAIIIHEE 3a/1aHueE.

OCHOBHOHM 1LIEIbI0 NMPAKTUYECKUX 3aHATHI SBISETCS OBJIAJCHUE HABbIKAMHU pPEILCHUs
TUMOBBIX 3aJad [0 MaTeMaTHKe, a TAaKKe KOHTPOJb 3a CTENEeHbIO YCBOECHHS NPONUAEHHOTO
MaTepHuaia, XOJOM BBINIOJHEHUSI CTYJACHTAMH CaMOCTOSTENIbHOW pabdOThI M PacCMOTpPEHHE
Han0oJiee CI0KHBIX BOIIPOCOB B paMKaxX U3y4yaeMOi TEMBI.

Jis sydmiero ycBoeHMs MaTepuana Mo JUCHMIUIMHE «MarteMaThkay MpeayCMOTPEHO

BBITIOJIHCHUC KAXKABIM CTYACHTOM HHAWBHUAYAJIBHOI'O JOMAIIHCTO 3aaHUS. IIB.C]':I, BBIACTIACMBIC
Ha BBIIIOJIHCHUEC MHAUBUAYAJIBHOI'O 3aIaHUA, BXOIAT B CAMOCTOSATCIIBHY O pa60Ty CTyACHTA.

4.6.2. IlepeyeHb TeM KypcOBBIX padoT (IIPOEKTOB).
He npenycmoTpeHs!.
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4.6.3. Ilepeuyenn TeM pedepaToB, pacueTHO-rpaguIecKux pador.

He npenycMoTpeHsl.

4.6.4. Ilepeuenn TeM

U y4eOHO-MeTOAMYeCKOro

CaMOCTOSITEJIbHOM PadoThI 00y4arOIIUXCH.

o0ecneyeHNs

OIS

Ne
/
il

Tema caMocTOSTEILHOU
paboTsI

Y4eOHO-METOIUYECKOE
obecneueHue

O0beM, u

dbopma oOydeHus

3404 O4YHO-
Hasda

O4YHas

3a04YHast

I cemecTp

124 160 —

Paznen 1. DjaeMeHThI
BbICHIEH aaredpsbl

Kpemep H.1II. Beiciias
MaTeMaTHKa sl SKOHOMHUCTOB:
Y4eOHHK I CTYACHTOB
BBICIINX y4eOHBIX 3aBEICHUMA,
00yJarommxcs 1o
9KOHOMHYECKUM
crienpasibHOCTSIM. M.: FOHUTH,
2010.-608 c.

Kpacc M.C., UYynpsemos Bb.IL
OCHOBBI MaTeMaTUKA U  €¢
MPUJIOKCHAS B HKOHOMHYCCKOM
oOpa3oBaHuM: y4eOHHK. — 6-¢
u3n., ucnp. — M.: U3parenscTBo
«Jlemo» AHX, 2008. — 720 c.

34 42 -

Pa3nes 2. BekTopHasi
aareopa

Kpemep H.ILI. Beicrras
MaTeMaTHKa JJIs1 SKOHOMHUCTOB:
Y4eOHHK I CTYACHTOB
BBICIIUX Y4COHBIX 3aBEIICHUIA,
00yJaroNIMXCsI 110
9KOHOMHYECKUM
crnenpasibHOCTSIM. M.: FOHUTH,
2010. - 608 c.

Kpacc M.C., UynpsiHos B.I1.
OCHOBBI MaTEeMaTHKH H €€
MIPUIIOKCHUS B IKOHOMUIECKOM
00pa3oBaHUN: YICOHHK. — 6-¢
u3n., ucnp. — M.: 3gatenscTBo
«Jlemo» AHX, 2008. — 720 c.

18 22 -

Pa3zgea 3. AHauTHYECKAS
reoMeTpusi Ha MJIOCKOCTH

Kpemep H.ILI. Beicrras
MaTeMaThKa JJis SKOHOMUCTOB:
VYueOHUK JyIsl CTYJCHTOB
BBICIIMX YYEOHBIX 3aBEICHUH,
00yYaroImxcs Mo
SKOHOMHYECKUM
crnenpasibHOCTSIM. M.: FOHUTH,
2010. — 608 c.

Kpacc M.C., UynpemoB B.IL
OCHOBBI MaTeMaTHKH ®  €¢
MPUJIIOKEHAS B IKOHOMHYECKOM
oOpa3oBaHumM: yd4eOHHK. — 6-€
u3n., ucnp. — M.: M3parenscTBo
«eno» AHX, 2008. — 720 c.
IMucemennwiit  J[.T. Koncnekr
JICKIIMM O BBICHIEH MaTeMaTHKe
/ A.T. IIlucemennsbIit. — 10-¢ u3m.,
uctp. —M.: Aiipuc-IIpecc, 2011.
—608c.

32 28 -

Pa3zgen 4. AHaauTn4yecKas

Kpemep H.III. Bricmmas

16 24 -
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reoMeTpHusi B MPOCTPAHCTBE

MaTeMaTuKa Uil 3KOHOMHCTOB!
VYueOHUK [UIsl CTyJEHTOB
BBICHIMX y4eOHBIX 3aBEJCHUI,
00yYaroNIHMXCsI 110
9KOHOMHUYECKUM
crienpasibHOCTSIM. M.: FOHUTH,
2010. - 608 c.

Kpacc M.C., UynpsiHos B.I1.
OCHOBBI MaTEMaTHKU U €€
MIPUIIOKEHUS B SKOHOMHUYECKOM
00pa3oBaHUN: YICOHHK. — 6-¢
u3n., ucnp. — M.: 3garenscTBo
«Jlemo» AHX, 2008. — 720 c.

Paznen 5. BBegenune B
MaTEeMATHYECKHI aHAJIN3.

Kpemep H.ILI. Beicrras
MaTeMaThKa JJis1 SKOHOMUCTOB:
VYueOHUK JyIsl CTYJCHTOB
BBICIIUX Y4COHBIX 3aBCIICHHIA,
00yYaroIIMXCs 10
SKOHOMHYECKUM
crienpasibHOCTSIM. M.: FOHUTH,
2010. - 608 c.

ITucemennnii  JI.T. KoHcnekr
JIEKIIUHA 110 BBICIIEH MaTeMaTHKE
/ A.T. TIucemennsIit. — 10-¢ usm.,
uctp. —M.: Aiipuc-Ilpecc, 2011.
— 608c.

20

28

Paznen 6.
JAuddepennuanbHoe
HCYHUCIeHHe (PYHKINH
O/IHOI NepeMeHHOoM

1 Kpemep H.III. Beicmas
MaTeMaThKa JJis1 SKOHOMHUCTOB:
VYueOHUK JyIsl CTYJEHTOB
BBICIIUX Y4COHBIX 3aBCIICHHUIA,
00yYaroIIMxcs 1Mo
SKOHOMHYECKUM
crienpasibHOCTSIM. M.: FOHUTH,
2010. — 608 c.

ITucemennnii  J[.T. KoHcnekr
JIEKIIUHA 110 BBICIIEH MaTeMaTUKeE
/ A.T. Tlucemennsiii. — 10-e u3m.,
uctp. —M.: Atipuc-IIpecc, 2011.
— 608c.

20

16

II cemecTp

120

160

Pazpgea 6.
JudpdepenuuanbHoe
HcuymcjaeHne GyHKuuu
O/IHOM IepeMeHHOM

Kpemep H.II. Beiciias
MaTeMaTHKa JIs 3KOHOMHUCTOB:
Y4eOHHUK IS CTYACHTOB
BBICIIMX YYEOHBIX 3aBEICHUM,
00yJaroImxcs 1o
SKOHOMHYECKUM
cnenuanpHocTsiM. M.: KOHUTU,
2010. - 608 c.

IMucemennwiit  J[.T. KoHucnekr
JICKIIMM 1O BBICHICH MaTeMaTHUKE
/ A.T. Tlucemennsiit. — 10-¢ u3m.,
uctp. —M.: Adipuc-IIpecc, 2011.
—608c.

16

18

Pasznen 7.
JAudpdepenuuaibHoe
HcYHncaeHne GyHKIUH ABYX
NepeMeHHBbIX.

Kpemep H.I1. Beiciias
MaTeMaTHKa JJIs1 9KOHOMHUCTOB:
YueOHHK I CTYAEHTOB
BBICIINX y4COHBIX 3aBEICHMIA,
00yJarommxcs 1o
9KOHOMHYECKUM
cnenuanpHocTsiM. M.: KOHUTU,
2010. — 608 c.

16

24
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Kpacc M.C., Uymnpsraos b.I1.
OCHOBBI MaTEMaTHKH H €€
MPUJIOKEHUST B SKOHOMUUECKOM
00pa30BaHUH: YUCOHHK. — 6-¢
u3n., ucnp. — M.: 3garenscTBo
«eno» AHX, 2008. — 720 c.

Kpemep H.III. Beiciras
MaTeMaTHKa )i SKOHOMHUCTOB:
Y4eOHUK IS CTYICHTOB
BBICIIMX YYEOHBIX 3aBEICHUM,
00yJaroImxcs 1o
Pasnen 8. HuTerpajbHoe | KOHOMHHYCCKNM
T — (l)yHKulm cnenuanpHocTsiM. M.: KOHUTU, 40 50
M 2 2010. — 608 c.
OTHOM NEPEMEHHOU Kpacc M.C., Uynpsizos B.I1.
OCHOBBI MATEMATHKHU U €€
MPHUJIOKCHUS B IKOHOMUYIECKOM
00pa30BaHUM: YUCOHHK. — 6-¢
u3[., ucnp. — M.: IsparensctBo
«leno» AHX, 2008. — 720 c.

Kpemep H.II. Beiciias
MaTeMaTHKa JIIsl SKOHOMUCTOB:
Y4eOHHUK IS CTYACHTOB
BBICIIMX YYEOHBIX 3aBEICHUM,
00yJaroImxcs 1o

Pa3znen 9. SKOHOMHYECKUM VT

CIIEIUANBHOCTSIM. M. ,
JAunddepenuuanbubie 2010. — 608 c. 48 66
YPaBHECHUA Kpacc M.C., Uynpsinos B.II.
OCHOBBI MATEMATHKHU U €€
MPHUJIOKCHUS B IKOHOMUYIECKOM
o0pazoBaHuM: y4EOHHK. — 6-€
u3[., ucnp. — M.: I3narenscTBo
«Jlemo» AHX, 2008. — 720 c.

Beero 128 | 226 -

4.6.5. JIpyrue BHABI CAMOCTOSITEIbHOI PA00OTHI CTYI€HTOB.

He npexgycmotpeno.

4.7. IlepevyeHb TeM M BH/I0B 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTUBHOMH (opme.

He npenycmorpensr.

5. ®oHa OUEHOYHBIX CPeaACTB /JA IMPOBEJACHUA TMPOMEKYTOYHOM
arrecTanumn

[TonHoe ommcanue GoHAA OIEHOYHBIX CPEACTB TEKYIIEH U MPOMEKYTOUYHON aTTeCTAIN
06yan01u1/1xc;1 C MMCPCUYHEM KOMHGTGHHHﬁ, OIMCAaHUEM IIOKa3aTelieu U KPUTCPUCB OLICHUBAHUA
KOMIIETEHIIUH, [ITKaJl OLIEHUBAHUS, TUTIOBbIE KOHTPOJIbHBIE 33JaHUS U METOAUYECKHE MaTepUabl
IIPEICTABIJICHBI B IPUIOKEHUN K JAHHOU IIPOrpaMMme.

24




6. YueOHO-MeTOAMUYECKOE 00ecreueHue TUCIUIIINHDI.

6.1. Pexomenayemas ureparypa.

6.1.1. OcHoBHas TUTEpPATYpA.

No ABTOp, Ha3BaHHUE, MECTO U3JIaHUsI, U3/1-BO, TOJ U3/IAHUS, Kon-Bo 3k3.

/1 KOJIMYECTBO CTPAHMII B OKOJI.

1. | Kpemep H.II. Briciras marematuka 1jisi SKOHOMUCTOB.— M.: banku u 11
bupxu, 2004.

2. | OBunnnukoB I1.®. Beicmas matematnka. — K.: Buma mk., 1991. 25

3. | Hanko ILE. u np. Beiciias maTeMaTHka B yNpakKHEHHIX U 3aaa4ax (B 2-X 100
gacTsax).— M.: Beicmas mkona, 1986.

4. | Kupuuesckuii B.B., KonbuioBa H.A. Kypc Beicmieit marematuku. K.: 76
Hayx. Jlymxka, 1998.

5. | lIunaues B.C. Briciiasg matemaruka. M.: Bercm. mk., 1990. 75

6. | lIumaues B.C. 3agaunuk o BeIcmiel MmateMaTuke. M.: Bricir. mk., 2001. 24

7. | Munopckuit B.Il. CoopHuk 3amay nmo Beicieil matematuke M.: Hayxka, 121
1987.

8. | Pxesckuii, C. B. Beicmias wmarematuka [: nuHeliHas anreOpa u | DIEKTPOHHBIN
aHanuTU4eckas reomeTpus : ydeOHoe mocobue / C.B. PxeBckmii. — pecypc

Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Texct: snextponHsiid. - URL: ttps://znanium.ru/catalog/product/1065260
(mara oopamenus: 02.09.2024). — Pexxum ocTtyma: mo moAmnucke.

6.1.2. JlomosHuTe bHAS JUTEPATYypa.

Ne ABTOp, HA3BaHKE, MECTO U3JIAHUS, H3/1-BO, TOJI U3/IaHUs, KOIMYECTBO CTPAHUII
/11

1. | Kpacc M.C., YUynpsinoB Bb.II. OcHOBBI MaTeMaTUKHU U €€ MPHIIOKEHUS B IKOHOMUYECKOM
oOpa3zoBaHuM: yueOHUK. — 6-¢ u3M., ucnp. — M.: U3mparensctBo «lemo» AHX, 2008. — 720
C.

2. | IIucemennsni JI.T. Koncrekr nekmuii mo Beiciieii matrematuke / JI.T. [Tucemennsrit. — 10-
e u3f., ucnp. —M.: Aiipuc-Ilpecc, 2011. — 608c.

3. | Beicmias marematuka AJisi 3KOHOMHUCTOB: [IpakTUKyM ISl CTYZEHTOB BY30B, OOYYarOIIMXCS
mo 3koHomuuecknM criermanbHocTsiM / [H.I. Kpemep. m np.]; mom pen. mpod. H.IIIL.
Kpewmepa. — 2-e uzz., nepepad u jon. — M.: JOHUTU-JTAHA, 2007. —479 c.

4. | I'eBopksn I1.C. Briciias MmatemaTuka. JInHeiiHas anreOpa U aHaIUTUYECKasi TEOMETPHSL. —
M.: DUSMATIINT, 2011. — 208c.

5. | Manyrun. B.A. Maremaruka st 5koHOMHUCTOB: JInHeiHas anredpa. Kype neknuit. — M.:
— DkcMmo, 2006. — 224c.

6. | Maneixun B.U. Beiciias matematuka: YueOHoe mocobue. 2-¢ u3f, nepepad. u npomn.— M:
NHOPA-M, 2009. — 365¢c

7. COopHuk 3ama4 1o BeICIIEH MareMmartuke st skoHomucToB / 'eBopksia I1.C. u np.; [lox
pen. [1.C. I'eBopksina. — M.: 3AO «M3parenbcTBo «OkoHOMMKaY, 2010. — 384 c.

8. | Coopnuk 3amay mo Beicuieid maremaruke. 1 kypc / K.H. Jlynry, JI.T. [lucemennsnii, C.H.
®ennn, F0.A. lleBuenko. — 7-e uzn. — M.: Aiipuc-tipecc, 2008. — 576 c.

9. | Coopuuk 3amau no Beicuiedt matematuke. 1 kypc / K.H. Jlynry, JI.T. ITucemennsiii, C.H.

®ennn, F0.A. llleBuenko. — 7-e uzn. — M.: Aiipuc-tipecc, 2008. — 576 c.
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6.1.3. Ilepuoguyeckue U3TaHUs.
He npenycmotpensl.

6.1.4. MeToanyeckue yKazaHHus 1Jisl 00y4alOIIMXCS 110 OCBOCHHIO TN CUMIIJIMHBI.

Ne
n/n

ABTOp, Ha3BaHME, MECTO U3JIaHUSI, U3/I-BO, TOJ U3/IaHUS, KOJTUYECTBO CTPAHUII

Marematnyeckuid aHanmu3. MeToauueckne yKa3aHuWs K MPAKTUYECKUM 3aHATHSIM U
CaMOCTOSITENIFHON paboTe C BapuaHTaMM WHIMBHIYyaJbHbIX 3anaHuii./ PeiounieBsa E.A.
Jlyranck, y3a-so JITAY, 2022. —124 c.

Jluneitnas anrebpa. Metoauueckue ykazaHus 11l HHIUBUIyIbHOW paOOThI ¢ 3aJaHHSIMH JIS
pacueTHo-Tpaduueckoir pabOThl AJI1 TOATOTOBKHM OakajgaBpoOB 3a04HOW (HDOpMBI OOYUYCHHS
HanpasneHus 1moarotoBku 38.03.01 «Oxonomukay. PwiounneBa E.A. — Jlyranck, M3a-Bo
JI'AY, 2021. - 62 c.

Maremarnka. MeTonudeckue yKa3aHus 1JIsi TPAKTHIECKHUX 3aHSATUI  CAMOCTOSTEILHOM
PabOTHI ¢ 3aJaHUSIMU TS PACYETHO-TpaduecKOi pabOoThI IS TOITOTOBKU CIICIUAIIICTOB
3a04HOM (pOpMBI 00yUEHUs HaNIpaBiIeHUs1 « JKOHOMHUUecKas 6e3omacHocTh» / I'opOenko E.E. —
Jlyranck: Mzn-so JIHAY, 2019.—48 c.

6.2. Ilepeyenbr pecypcoB HMH(OPMAINHMOHHO-TEJIEKOMMYHHUKAIMOHHONH  CeTH

«nTepHeT» (1anee - ceTb «MHTEPHET»), HEOOXOAUMBIX /1JIs1 OCBOECHMS THCIUTITUHBI

Ne n/mt HasBaHue MHTEpHET pecypca, aapec U PeKUM J0CTyIa
1 OOmepoccuiickuii ~ MaTeMaTuueckuid  moprtan  (MHGOpPMAlMOHHAs  CHUCTEMa)
http://www.mathnet.ru/ (nara obpamenus: 20.04.2024).
> Hayunast snekrtponHas OubOmmoreka eLIBRARY.RU — Pexum  nocryna:
" |http://elibrary.ru/defaultx.asp (maTa oopamenwus: 20.04.2024).
3 Mathcad-cipaBounmK o BBICIIICH MaTeMaTHKe —
" |http://www.exponenta.ru/soft/Mathcad/learn/learn.asp (nara obpamenus: 20.04.2024).
4.  DBC «3nanmym» — http://znanium.com (nata obpamienus: 20.04.2024).
5.  |9BC«AgriLib» — http://ebs.rgazu.ru (nara oopamenus: 20.04.2024).
6.3. Cpeacrsa obecnie4yeHUs1 OCBOCHHS AU CHUNIIHHBI
6.3.1. KomnbroTepHbie 00y4yaomue 1 KOHTPOJIMPYOIHEe NPOrpaMMBbl
Ne | Bug yueGHoro | HaumeHoBaHue mporpaMMHOTO DyHKups npo;[())alg;/l;or_o obecneucnns
n/m 3aHATUSA oOecrieyeHust KOHTpPOJIb ACIHIPY oOyuarommas
onfas
1 | JlekuuoHHbIe, |CMCTEMA ANCTAHLMOHHOIO + + +
IIpaKTUYECKue |obyyeHna Moodle

6.3.2. Ayamo- u Buaeonocooust
He npenycMmoTpeHsL.

6.3.3. KomnbroTepHble Npe3eHTANMH Y4eOHBIX KypPCOB
He npenycmorpensl.
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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://ebs.rgazu.ru/

7. OnucaHue MaTepUHAJIbHO-TEXHUYECKOH 0a3bl, He0OXOAMMOW s
OCyIllleCTBJIEHHSI 00Pa30BaTEeJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumenoBanue o0opy10BaH-

No | HBIX yueOHBIX KAOMHETOB, [Tepeyens OCHOBHOT'O 000pYI0BaHMS, MPUOOPOB U
/Tl | OOBEKTOB VISl IPOBEICHUS MaTepuaioB
3aHATUH
1 (319 - aymuropust  ams | Cton xumud. —1 1mT., cton aya. — 10 mrT., cron 6a30Berif — 10 mT.,
IPOBEJCHHS MPAKTHYECKUX H | CTYyJ ydeHud. — 30 mit., Bermaaka — 2 mr., J0cKa J/TeX moK. — | mrT.,
71abopaTOPHBIX 3aHITHIA IIK. C 3/ABEePbIO — 2 MIT., CTOJ ay/. — | wiT.
OOopynoBanue I JIA0OPAaTOPHBIX. pabOT IO ONTHKE U
KBaHTOBO# (u3uke (371 MIUT, MHKPOCKOM «MHUpP», MUKPOCKOII,
anmapat a/Quryop., pedrakToMeTp yHHBEpC., (POTOMETp. CKaMps,
nepecd. ycranoka [1002 EM, Hacoc ¢popBakyyMH., MUKpOdHupa-
muometp 7D, ocBeturens OC-21u np.); yueOHO-METOAMYIECKHE
MaTepuaIbl
2 |I'-322 — ayawropuss s | llkad c 3/ nB. — 6 mt., ceid-2 mr., Kpecno — 2 mrT., cTou 1
CaMOCTOATENbHONW paboThl U |TymO. — 13 mrT., cTon nByxTym6. — | mT., cTon aynd. — 5 mrT.,
VH]JIUBUY aTbHBIX mkad mist ox. — 1 mr., cryn nad. — 1 mr., cTya ydyeHud. — 6
KOHCYJIbTaINi IIT., CTYJ] I/MATKUA. — 19 mrT., KoMmeloTep — 2 mWT., (/pezak
— 1 mt., MOV —1 wr., npuHTep — 2 WT.
3 |A-416 — nexkmoHHast Tpubyna 6osbrias — 1 .

ay IUTOpUS




8. MexxaucunninHAPHbIE CBA3H

IIpoToxoa

coriacoBaHus pabouell mporpaMMsl ¢ APYTUMHU JUCHMILTIMHAMUI

HanMeHOBaHUE TUCITUTUINHEL,
€ KOTOPO# MPOBOAMUIIOCH

Kadenpa, ¢ koTopoit IpoBOIWIOCH

[pennoxenust 06 N3MECHEHUSIX
B paboueil mporpamme.

COTJIaCOBaHUE 3aktoueHne 00 uTorax
COTJIaCOBaHUE
COTJIaCOBaHUS
Kadeapa nadpopmanuoHHbx
«Teopus BepoSITHOCTEIN» - CortacoBaHo
TEXHOJIOTUH, MAaTEMaTUKH U PUUKH
Kadenpa Oyxranrepckoro yuera,
«CTraTucTuka» CornacoBaHo
aHajJu3a u ayiuTa
Kadenpa 6yxranrepckoro yuera
«OKOHOMETpPUKA» ’ CornacoBaHo
aHaJu3a u aylnuTa
«MaremaTnueckoe
MIPOTPaMMUDOBAHKE U K
- adenpa uHGOPMALUOHHBIX
DKOHOMMKO-MaTEMaTUYECKOE Genp opmarg CoOrnacoBaHo

MOIECIIMDOBAHUE
MPOU3BOACTBEHHBIX CUCTEM B
CEIILCKOM XO03IHCTBE)

TEXHOJIOTUH, MAaTEMAaTUKU U (HU3UKU

28



JIuer n3meHennii padoveil nporpaMmal

IIpunoxenne 1

Howmep
IToanuck 3aBe-
Howmep IIPOTOKOJIa CTpaHu1bl ¢ [Iepeyenb OTKOPpPEK- rOLICTO
U3MEHECHUA 3accaanms U3MEHEHUSIMH | THPOBAHHBIX ITYHKTOB Ayrom o
kadenpou
Kadeapsl u
1. Ne 1 o1 03.09.24 25 6.1
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IIpunoxenne 2

JIuer neprnoanyecKux NpoBepoxK padoueii mporpaMmsl

JIOJ>KHOCTHOE U110, MPO-
BOJIUBIIIEE TPOBEPKY
®.1.0., 10IKHOCTD,

Hara

ITorpeOHOCTH B
KOPPEKTUPOBKE

Ilepedenp MyHKTOB, CTP.,
pasaenoB, TPEOYIOMUX
H3MEHEHHNH
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IIpuioxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YYPEXJEHHWE BbICIIEI'O OBPASOBAHUA «IYTAHCKUI TOCYJIAPCTBEHHBIN
ATPAPHBIM YHUBEPCUTET UMEHMU K.E. BOPOIINJIOBA»

®OHJI OHEHOYHbBIX CPEICTB
y4eOHOM TucIUIUIMHbBl «MaremMaTuka»

CrermanbHOCTh: 38.05.01 DxoHOMHUUECKast OE€30IIaCHOCTD

Criermanu3anysi: DKOHOMHKO-TIPaBOBOE 00ecTedeHrne 5 KOHOMUYECKON 6e30I1acHOCTH

YpoBeHb mpodeccrnoHaTEHOTO 00pa30BaHUS: CIICIIUATUTET

I'ox Hauama moaroroBku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIETEHIIUA, COOTHECEHHBIX C UHIAUKATOPAMM JOCTUXKEHUS KOMIIETEHIUI, C YKASAHUEM 9TAIIOB UX
®OPMHUPOBAHUSA B TPOLIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon dopmyIHpOBKa HNunukaropsl Oram [Inanupyemble HaumenoBanue momaynei u HaumeHnoBaHue 011eHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOMU JOCTHKEHUS (YpoBeHb) pe3yabTaThl (vnm) pa3aenoB TUCIUIITHHBI CpencTBa
JIMpyeMoO KOMIICTCHIIM N KOMIICTCHIIMH OCBOCHUA 06yqu1/I$1 TCKYUlI/Iﬁ HpOMe)KYTO‘{Ha
1 KOMIIe- KOMIICTCHIIMH KOHTPOJIb g arrecranus
TEHIINHA
OIIK-1 | Crocoben OIIK-1.1. Ilepsslii 3Tant | 3HATB: CIIOCOOLI Paznen 1. OnemeHTsI BhICIIEH Tectol 3auer, 3K3aMeH
HUCIIOJIB30BaTh Ucnonp3yer (oporoBbIi bopmanuzanuu u anmreOpbL. 3aKpBITOTO
3HAHUS ¥ METOJIBI | 3HAHMS U METOJbI | YPOBCHB) OCTAHOBKH Paznien 2. Bexroprast amredpa. Tuua
SKOHOMHYECKOH | DKOHOMHUYECKOU Paznen 3. Anaymmideckas
3a1a4u, ee 0a30BLIE
HaYKHU, HayKHU MpU TeOMETPHST Ha TVIOCKOCTHL
MIPUMEHSATH pelIeHun COCTABJLIONHMC. Paznen 4. Anarmmideckas
CTaTUCTUKO- MPUKIATHBIX TeOMETPYIS B IPOCTPAHCTBE.
MaTeMaTHUeCKHH | 3amad, Paznen 5. Beenenvie B
UHCTPYMEHTApUil | HHTEPIPETUPYS MAaTeMATUHECKHN AHATIV.
, CTPOUTH MOJTyYCHHBIC Paznen 6. Tnddeperimanstoe
HKOHOMHKO- pe3yIbTaThl MCUHCTICHHE (DYHKLIK OITHOM
MaTeMaTU4eCKHe TIEPEMEHHOM.
MOJIEIIH, Paznen 7. lnddeperimansHoe
HEeOOXOaMMBIE rcumcrieHre (DYHKIN JIBYX
JUISL peIICHUS TIEPEMEHHBIX.
npogecCuoHATEH Paznen 8. NnrerpasHoe
BIX 33/1a4, rcyricIieHre (DyHKIH OTHOM
aHAJIM3UPOBATh U TIEPEMEHHOM.
VHTEPIPETUPOBA Paznen 9. luddeperimansabie
Th MTOJTyYCHHBIC YPaBHEHMSL
pe3yIbTaThI. Bropoii atan yMeThb:. Paznen 1. OnemeHTsI BhICIIEH Tectol 3auer, 3K3aMeH
(TpoaBUHYTHIN AHAIM3UPOBATD ameOpBL. OTKPBITOTO
YPORCHE) HPUKIIATHYIO Pagyien 2. Bexroprast armreOpa. wna
Paznien 3. AHAMTHYECKAST (Bompockt
3a/1a4y, BbIIETSAS €€ FeOMETDH Ha ITIOCKOCTIL. JUISL OTIPOCa)
6asoBbIe Paznen 4. Anarmmideckas




KOMIIOHCHTEI,
MEepeBOJAUTL €€ Ha
SA3BIK MaTCMAaTHUKU.

TeOMETPHS B IPOCTPAHCTRE.
Paznen 5. Beenenyie B
MaTeMATUUCCKUIA aHAIIN3,
Paznien 6. [TuddeperimansHoe
rcumcrieHre (DYHKIAN OTHOM
TIEPEMEHHOM.

Paznen 7. Tnddeperimansroe
WCUHICIIeHHe (DYHKIIVH IBYX
TICPEMCHHBIX.

Paznen 8. NnrerpansHoe
HcumcrieHre (DYHKIAN OTHOM
TIEPEMEHHOM.

Paznen 9. Tnddeperimansapie
YpaBHEHVISL

Tpetuii atan
(BBICOKMIA
YPOBEHB)

UMeTh HABBIKH:
MaTeMaTHIECKOTO
OITMCAHUS
MPUKIIAIHBIX 337134,
OCYIIECTBIIATH
BBIOOp MeTONIa
pelIeHns u
HMHTEPIPETUPOBATH
MOJTy4YEHHbIC
pe3yabTaTEL..

Paznen 1. OneMeHTs1 BRICIIEH

areOpBbL.

Paznen 2. Bexrophas anreOpa.
Paznen 3. Anammvdeckast
TeOMETPHST Ha TUTOCKOCTHL
Paznenn4. Anamrideckast
TEOMETPVIS B TIPOCTPAHCTBE.
Paznen 5. Beenenyie B
MaTeMATUUICCKUI aHAIIN3,
Paznien 6. [TuddeperimansHoe
rcumcrieHre (DYHKIN OTHOM
TIEPEMEHHOM.

Paznen 7. Inddeperimanstoe
WCUHICIIeHHe (DYHKIIVH IBYX
TIPEMEHHBIX.

Paznen 8. NnrerpansHoe
rcumcrieHre (DYHKIN OTHOM
TIEPEMEHHOM.

PacueTtnas
pabora

3adeT, sK3aMeH
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Paznen 9. Tnddeperimansapie
YpaBHEHVSL.

OIIK -1.2.
[Ipumensier
CTaTUCTUKO-
MaTeMaTHYECKUI
UHCTPYMEHTAPUH,
CTPOUT
HKOHOMUKO-
MaTeMaTHYeCKHe
MOJIEJIH,
HEOOXOIUMBIE
JUTSL pelleHus
npodecCuoHAIbH
BIX 337124

IlepBbiii aTann | 3HaTh: oOCHOBHBIE | Pasnen 1. DneMeHTHI BLICIIIEH TecThl 3ader, sK3aMeH
(moporoBsiit TIOHSITHS, ameOpBL. 3aKpBITOTO
YPOBEHE) ompenenerms  w | Pavnen2. Bekropras anredpa. T
METOZIbI OCHOBHBIX Pasien 3. Asammirieckat
. | TeoMeTpus Ha ITTOCKOCTH
pasyIenoB  BBICIICH | puend Apammimeckast
MaTEMaTUKH. TeOMETpHS! B [IPOCTPAHCTEE.
Paznen 5. Beenenvie B
MaTeMATUUICCKHUI aHAIIH3.
Paznen 6. Tnddeperimanstoe
UcUricIieHre (DYHKIMH OJTHOM
TIEPEMEHHOM.
Paznen 7. lnddeperimansHoe
rcumcrieHre (DYHKIN JIBYX
TIEPEMEHHBIX.
Paznen 8. MurterpansHoe
UcUricIieHre (DYHKIVH OTHOM
TIEPEMEHHOM.
Paznen 9. [Tnddeperimansabie
YpaBHEHVISL.
Bropoii atan YMeTh: Paznen 1. SnemeHTHI BRICITICH TecThl 3auer, SK3aMeH
(TpoaBUHYTHIN IPUMEHSITH ameOpBL. OTKPBITOTO
yponeth) MaTemaTHueckuii | [ a3/e12. Bektopras ameopa. A
. Paznen 3. AHammvueckast (Bompoce!
WHCTPYMEHTapU FeOMETpY HA TTIOCKOCTHL U1 OIIpoca)
ATLA PCHICHUA | pasnen 4. Anamamiueckas
THIIOBBIX M | [eoMeTprst B IPOCTPAHCTEE.
NPUKITATHBIX Paznen 5. Beenenvie B
3a71a4 B | MareMaTWyecKuii aHAIII3.
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npogeccuoHanbH

OU IeSITEIHLHOCTH.

Paznen 6. Tnddeperimanstoe
UcUricIieHre (DYHKIVH OJTHOM
TIEPEMEHHOM.

Paznen 7. lnddeperimansHoe
rcumcrieHre (DYHKIN JIBYX
TIEPEMCHHBIX.

Paznen 8. MurerpansHoe
McaricIieHre (DYHKIVH OJTHOM
TIEPEMEHHOM.

Paznen 9. [Tnddeperimansabie
YPaBHEHWSL.

Tpetnii atan
(BBICOKMIA
YPOBEHB)

HMETh HABBIKH:
MPaKTUYECKOTO
MOCTPOCHUS
MaTeMaTUYECKHX
MOJICTICH.

Paznen 1. OnieMeHTsI BRICITIEH

ameOpbL

Paznien 2. BexropHast anreOpa.
Paznen 3. Anarmmideckas
TeOMETPHs! HA TUIOCKOCTH
Paznen 4. Anarmmideckas
TEOMETPHS B IPOCTPAHCTRE.
Paznen 5. Beenenvie B
MATEMATHYECKHI aHATI.
Paznen 6. Tnddeperimanstoe
UcHricIieHre (DYHKIVH OTHOM
TIEPEMEHHOM.

Paznen 7. lnddeperimansHoe
rcumcrieHre (DYHKIN JIBYX
TIEPEMEHHBIX.

Paznen 8. Mnrerpansoe
rcaricIieHre (DYHKIH OTHOM
TIEPEMEHHOM.

Paznen 9. [Tnddeperimansabie
YPaBHEHWSL.

PacueTtnas
pabota

3auer, dK3aMeH
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OIIK -1.3.
Hccnenyer Ha
OCHOBE
CTaTUCTUYCCKHUX
JaHHBIX
COIMaJILHO-
DKOHOMHYECKHUE
MpoILIECCHl B
LEJIIX
MPOTHO3UPOBAHUS
BO3MOJKHBIX
yIrpo3
9KOHOMHYCSCKOM
0€30I1aCHOCTH

[IepBsrii aTan
(TIOpOTOBBIIA
YPOBEHB)

3HATB: METOJIBI
MIPE/ICTABICHUS U
o0paboTku
CTaTUCTHYECKUX
IAHHBIX.

Paznen 1. OneMeHTs1 BRICIIEH

areOpBbL.

Paznen 2. Bexrophas arreOpa.
Paznen 3. Amammvdeckast
TeOMETPHS HA TVTOCKOCT
Paznenn4. Anamrideckast
TeOMETPHS B IPOCTPAHCTEE.
Paznen 5. Beenenyie B
MaTeMATUUCCKUIA aHAIIN?.
Paznien 6. [TuddeperimansHoe
rcumcrieHre (DYHKIN OTHOM
TIEPEMEHHOM.

Paznen 7. Tnddeperimansroe
WCUHICIIeHHe (DYHKIIVH IBYX
TICPEMCHHBIX.

Paznen 8. NnrerpansHoe
rcumcrieHre (DYHKIN OTHOM
TIEPEMEHHOM.

Paznien 9. [lnddeperimansabie
YPABHEHHSL.

Tectrl
3aKPBITOTO
THIIA

3adeT, sK3aMeH

Bropoii atan
(IpoaBUHY THIH
YPOBEHB)

yMeTh:
dbopmanuzoBaTh
HKOHOMHYECKHUE
SBJICHUS U
MIPOIIECCHI B BUJIE
MaTeMaTHIECKUX
TaHHBIX.

Paznen 1. OneMeHTs1 BRICIIEH

areOpBbL.

Paznen 2. Bexrophas anreOpa.
Paznen 3. Amammvdeckast
TeOMETPHST Ha TUTOCKOCTHL
Paznenn4. Anamrideckast
TEOMETPVIS B TIPOCTPAHCTBE.
Paznen 5. Beenenyie B
MaTeMATUUCCKUIA aHAIIN.
Paznien 6. [TuddeperimansHoe
rcumcrieHre (DYHKIAN OTHOM
TIEPEMEHHOM.

TecTh
OTKPBITOTO
THTA
(BoTIpOCHI
JUTS OTIpOCa)

3adeT, sK3aMeH
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Paznen 7. Inddeperimanstoe
WCUHICIIeHHe (DYHKIIVV IBYX
TIEPCMEHHBIX.

Paznen 8. NnrerpansHoe
rcumcrieHre (DYHKIN OTHOM
TIEPEMEHHOM.

Paznen 9. Tnddeperimansabie
YpaBHEHVSL

Tpetuii atan
(BBICOKMIA
YPOBEHB)

HMETb HABBIKH:

00paboTKH,
YHCIIOBBIX
pacueroB
OLICHUBAHHUS
uH(popMaLuuy,
MOJy4YEHHOMN
pe3yibTare
peleHns
MTOCTABJIEHHBIX
3ajad.

Paznen 1. OneMeHTs1 BRICIIEH

areOpBbL.

Paznen 2. Bexrophas arreOpa.
Paznen 3. Amammvdeckast
TeOMETPHST HA TTIOCKOCTHL
Paznenn4. Anamrideckast
TeOMETPHS B ITPOCTPAHCTBE.
Paznen 5. Beenenyie B
MaTeMATUUICCKUIA aHAIIN3.
Paznien 6. [TuddeperimansHoe
rcumcrieHre (DYHKIAN OTHOM
TIEPEMEHHOM.

Paznen 7. Tnddeperimansroe
MCUHICIIeHHe (DYHKIIVH IBYX
TIPEMEHHBIX.

Paznen 8. NnrerpansHoe
rcumcrieHre (DYHKIAN OTHOM
TIEPEMEHHOM.

Paznen 9. Tnddeperimansabie
YpaBHEHVISL

PacueTtnas
pabora

3adeT, sK3aMeH
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2.

OINMCAHHUE

MOKA3ATEJIEN

KPUTEPUEB

OIEHUBAHUA

KOMIIETEHIIUSA HA PA3JIMYHbBIX DJTAIDAX HUX @®OPMHUPOBAHUAI,
OIIMCAHME IIKAJI ONEHUBAHUA

Ne | Haumeno Kpatxas IIpencrasine- Kputepuu ouenuBanus [kana
n/ BaHME XapaKTepUCTHKA HHE OLICHUBAHMS
I | OLEHOYHO | OIIEHOYHOTO CPE/ICTBA OLIEHOYHOTO
TO CpezcTBa B
CpencTBa ¢donme
1. Tect Cucrema TectoBbIe B Tecre Beimonneno 90-100% OreHka
CTaHIAPTU3UPOBAHHBIX | 3aJaHUSL 3aaHAi «Omauunoy (5)
3aJaHui, TTO3BOJISIOIAs B Ttecte BmImonHeHo Oojsee 75- | Ouenka
U3MEPHUTH YPOBEHb 89% 3amanmii «Xopowo» (4)
3HAHUM. B Ttecre BemomHeHo 60-74% | Ouenka
3a1aHU I «Yooeremseopum
envHo» (3)
B Tecre BommonHeHo meHee 60% | OreHka
3aJlaHui «Heyooenemsopu
menvHo» (2)
bonpmias wacte omnpenenenuit | Onenka
HE MPEJICTAaBIICHA, mbo | «Heyodoeremeopu
NpeACTaBleHa € TpyObIMH | menvHo» (2)
OIMOKAMH.
2. | Onpoc ®dopma paboThl, Bonpocs! x IIponeMoHCTpUPOBAHEI Onenka
KOTOpas MO3BOJSET ompocy MpeaIoIaracMele oTBeTHL;, | «Omuauuno» (5)
OLIEHHUTH KPYT030p, MIPaBUIIBHO UCTIONIB30BaH
YMEHHE JIOTHYECKH aNropuT™M  OOOCHOBAaHUH  BO
MOCTPOUTH OTBET, BpeMsl  pacCyKAEHHH;  ecTb
yMEHHE JIOTHKA PacCyKACHHH.
MPOJIEMOHCTPUPOBATH [IpogemMoHCTpUPOBAHEI OnueHka
MOHOJIOTHYECKYIO peyb MpeaIoaraeMele OTBETHI;, ecThb | «Xopouwioy (4)
Y MHBIE JIOTMKa  PacCyXIeHW#,  HO
KOMMYHUKaTHBHBIE HETOYHO UCIIOJIb30BaH
HaBBIKU. Y CTHBIN OIIPOC NropuT™M  OOOCHOBAaHWH  BO
o0agaeT 6oNbIINMU BpeMsl paccykKlA€HUH M HE Bce
BO3MOXKHOCTSIMU OTBETHI MTOJIHBIE.
BOCITUTATEIIHLHOTO [TponemoHCTpUPOBAHBI Onenka
BO3JIEICTBU, CO3aBast npeanojiaracMbie  OTBETHI, HO «Y()oeﬂemeopum
YCIOBHSA JUIst HEIPaBUIBHO WCIIOJIb30BaH | enbHo» (3)
HepOpPMAITEHOTO anroputM  OOOCHOBaHHH  BO
0OIIeHNS. BpeMs paccyKIeHHH;
OTCYTCTBYET JIOTHKA
pacCy’KIeHWl;  OTBETBI  HeE
TIOJIHBIE.
OTBETHI HE TIPEJICTABIICHBI. Onenka
«Heyoosenemsopu
menvHo» (2)
3. | Pacuerna | CpenctBo mpoBepKH Ilepeuenn [TpomeMoHCTPHPOBAHO Ornenka
s1 padoTa | BJAJCHUS HaBbIKAMU 3aJIaHUM, MMOHUMAHUE METOAMKH pemieHus | «Omauuno» (5)
(pelieHue | NPUMEHEHUS BXOJAIIMX B | 3aJa4yl M €€ IpPUMEHEHHeE.
3a/a4) MOJy4EHHBIX 3HaHUHU 110 | PacuyeTHO- Pemenne Ka4eCTBEHHO
3apaHee OIpeeIeHHol | rpaduyecky | odopmieHO (akKkypaTHOCTS,
METOJIUKE JUISl pellieHust | 10 paboTty JIOTHYHOCTH). Hcnons3oBan
3ajad. TpaJULIUOHHbINA I
HETPaJUIMOHHBIA TOAXOX K
pemieHnio  3amadyd.  3ajada
pelIeHa NPaBHIbHO.
[IpogemMoHCTPHPOBAHO Ornenka
MMOHUMAaHWE METOJMKH perieHue | «Xopouoy (4)

u ee IpuMmeHeHue. Pemenue
3aJa4d MPaBUWIBHO O(OpMIIEHO.
3ajaya pemieHa  IPaBUIIBHO.
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IIPOBOAUTCA 11O
OKOHYaHUU U3YyUYCHU
JAUCHUIIIIUHBI.

TEPMHUHOJIOTHYECKOTO arapara
JUCIIUIIIMHBL, YMEHUE
aHAIM3UPOBATh POOIIEMY,
COJIepPIKATEIBHO U
CTHJIMCTHYECKU TPAMOTHO
M3JIaraTh CyTh BOTIPOCA;
TIy0OKO MTOHMMATh MaTepHa;
BIaJeHUE aHATMTUYECKUM
CII0COOOM H3JIOKEHHS BOIIPOCa,
HAYYHBIX WJICH; HABBIKAMA
apryMeHTallH U aHaTu3a
(hakxTOB, COOBITHIA, SIBIICHUA,

Ne | Hammeno Kpatkast IIpencrapine- Kpurepun ornennBanmst [xana
1/ BaHHUE XapaKTepUCTHKA HUE OIICHUBAHUS
I | OLEHOYHO | OIICHOYHOTO CPEeICTBa OIIEHOYHOTO
ro Cpe/IcTBa B
CpencTBa ¢donme
EcTb oTaenbHBIC 3aMEUaHMsL.
[IponemoHCTpHPOBAHO Onenka
MMOHUMAaHKE METOIMKH pelieHus | «Yooseremsopum
U YaCcTUYHOE ee MpuUMeHeHHe. | exvHo» (3)
3aava pernieHa YacTHIHO.
3ajaua He pelleHa. O1eHka
«Heyooenemsopu
menvHo» (2)
4 3auver 3ader BbICTaBiseTCcs B | TecToBbIe B Ttectre Bwimonneno 60-100% | «3aureHo»
pe3yabTare MOABEIACHUS | 3alaHus K | 3aJaHuii
HUTOTOB TEKYILEro | 3a4eTy
KOHTpOJI1.  3a4eT B B Tecte BeimonneHo menee 60% | «He 3auteno»
hopme HUTOTOBOTO 3amaHui
KOHTPOJIST  TPOBOIHTCS
JUTS o0yJarommxcs,
KOTOpBIE HE CIIPaBUIHCH
C YacThl0  3aJaHui
TEKYIIEro KOHTPOJIS.
5 Ox3amen | Konrponsaoe Bormpocs! k ITokazaHo 3HaHUE TEOPHUH Ornenka
MEPOIPHUSITHE, KOTOPOE | 3K3aMCHY BOIIPOCA, MOHITUHHO- «Omauuno» (5)

MIPOLIECCOB.
BricraBnsercs

oOyuaroniemycs, IOJTHO,

moApoOHO u TPaMOTHO
OTBETHUBIIIEMY Ha  BOIPOCHI

ounera u BOTIPOCHI
9K3aMeHaTOopA.

IMokazaHo 3HaHMe OCHOBHBIX | OleHKa
TEOPETUYECKUX TOJIOKEeHHH | «Xopowoy (4)
BOIIPOCA; yMeHHe
aHaJIM3UPOBaTh SIBJICHUS,

(baxTbl, IeicTBUS B pamMKax

BOIPOCA;  COACPXKATCIBHO W
CTHJIIMCTHYCCKU TrpaMOTHO

h3naratb CyThb BOIIpoca, HO
HUMEeT MECTO HeJocTaToyHas
MOJIHOTA OTBETOB o
H3JIaraeMoMy BOIIPOCY.
[IponemoncTpupoBaHo
BJIaJICHUC aHAJUTHYCCKUM
crocoOOM H3TIOXKEHHS BOMIpOCca
Y HaBbIKAMU apryMEHTaLUU.
BricTaBnsercs
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Ne
n/

Hanmeno
BaHHE
OILIEHOYHO
ro
CpesicTBa

Kpatkast
XapaKTepUCTHKA
OLIEHOYHOTO CPEJICTBA

IIpencrasie-
HUE
OIIEHOYHOTO
CpeJICTBa B
¢donme

Kpurepun ornennBanmst

[lkana
OLICHHBaHUS

oOyuaruiemMycsi,  MOJIHOCTHIO
OTBCTHUBUICMY Ha BOITPOCHI
ounera " BOTIPOCHI
9K3aMeHaTopa, HO
JIOIYCTHBIIEMY TP OTBETaX
HEe3HaYUTEIbHbIC OLINOKH,
yKa3pIBalOIIME Ha  HaJU4YUe
HECHCTEMHOCTH U IMpOOEJOoB B
3HAHMSX.

Ilokazano  3HaHHME  TEOpHUH
BOIpoca (b parMeHTapHO
(HemosHOTA U3JI0KCHUS
nHpopMaln;  ONEepUpOBaHHE
IIOHATHUAMHU Ha 6I)ITOBOM
YPOBHE); yYMEHHE  BBIICIHTD
rJaBHOE, copMyITHpOBaTh
BBIBOJIBI, T1OKa3aTh CBS3b B
MOCTPOCHHUU OTBeTa HE
MPOIEMOHCTPUPOBAHO.
Bnanenune AHAJMTHYECKUM
CHOCO00M HM3JIOKEHHsT BOIPOCa
" BIIaJICHUE HaBBIKAMU
apryMeHTaluu HE
MPOJIEMOHCTPHPOBAHO.
OO0yuaronuics JTOTTY CTHII
CYLIECTBEHHbIC OIIUOKH MpH
OTBETax Ha BOIPOCHI OUIETOB
U BOIIPOCHI IK3aMEHATOPA.

OreHka

«Yooeremseopum

envHo» (3)

3HaHue MOHITUIHOTO ammapara,

TEOPUH BOIIpOCa, HE
NPOJEMOHCTPUPOBAHO; yMCHHUE
aHAIN3UPOBATh yueOHbIH
Marepuai HE
HPOJEMOHCTPHPOBAHO;

BJIaJICHHE AQHATUTHYECKUM
CIOcO0OM H3JIOKEHHs BOIPOCa
u BJIaACHHUC HaBbIKaMU
apryMeHTanuu HE
IPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss He OTBETWJI Ha
OJIMH WJIM J[Ba BOIpOca Oumiera
U JIOMOJIHATEIBHBIC BOMPOCHI
JK3aMeHaTopa.

O1eHka

«Heyoosnemsopu

menvho» (2)
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3. THUHOBBIE KOHTPOJIBHBIE 3AJAHUA WJIX HWHBIE MATEPHUAJIDI,
HEOBXOJIMMBIE IJ1 OHEHKH 3HAHWUM, YMEHWI, HABBIKOB U (WJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIAM B IMPOLECCE OCBOEHMUA OBPA3OBATEJIbHOM
ITPOI'PAMMBI

OueHoYHBIE CPEACTBA /I NPOBEICHUS TEKYIIEero KOHTPOJIs
Texymuii KOHTPOJIb OCYIIECTBISAETCS NPENOAABATENEM AUCLUIINHBI IIPH IPOBEACHUH
3aHATUH B (hOpMeE TECTOBBIX 3aJ]aHUM, YCTHOTO ONPOCa U pacueTHON pabOTHI.

OIIK-1 Crnoco0eH MCHOIB30BATH 3HAHWSA W MeETOAbl JKOHOMMYECKOH HAyKH, NPHMEHATH
CTATUCTHUKO-MATEMATHYECKHII HMHCTPYMEHTapHuii, CTPOMTh JIKOHOMHUKO-MaTeMaTHYeCKHe
Mo/IeJId, HeoOXOAuMble /ISl pelleHHs] MPO(ecCHOHAIBbHBIX 3a/1a4, AHAJIM3HPOBATHL U
HHTEPNPETHPOBATH MOJTyYeHHbIE Pe3yJIbTaThI.

OIIK-1.1. Hcmoab3yer 3HAHMS MW MeETOAbI JKOHOMHYECKOH HAYKM IIPHM peLIeHUH
NPHUKJIAAHBIX 32124, HHTEPIPEeTHPYA MOJIy4YeHHbIe Pe3yabTAThI.

IlepBbIii 3Tan (MOPOroBO YPOBEHb) — MOKa3bIBaeT CHOPMHUPOBAHHOCTH IMOKA3ATEJIA
KOMIIETCHIIUM <«3HATBh»: Ccnoco0bl GopmManu3aluu W NOCTAHOBKHM 3a/1a4yM, ee 0a30Bble
COCTABJIAIOLIHE.

TecToBbIE 3aJaHUA 3aKpPbBITOro THIIA

1. IlepeMHOKATH MOKHO MATPHULIBI:

(BpIOCpUTE OJIUH MPABUIILHBIN BapUAHT OTBETA)

a) IS KOTOPBIX KOJMYECTBO CTPOK TEPBOM MaTpPHUIlBI PAaBHO KOJMYECTBY CTOJIOIOB BTOPOM
MaTpPHIIbI;

0) IUISI KOTOPBIX KOJUYECTBO CTOJOILIOB MEPBOW MATPHIIBI PAaBHO KOJIMYECTBY CTPOK BTOPOMA
MaTpPHIIbI;

B) OJTMHAKOBOW Pa3MepHOCTH;

T') MPOU3BOJILHEIE;

1) TOJBKO KBaJpaTHBIE.

2. O6aacTb10 onpeaesieHuss QyHKIUM HA3ZBIBAKOT

(BpIOCpHUTE OJIUH MPABUIILHBIN BApUAHT OTBETA)

a) MHOKECTBO 3HAUEHUI MMEepeMEHHOH X, IPU KOTOPBIX (PYHKIIHUS CYLIECTBYET;
0) MHO)KECTBO 3HaUYCHUM, KOTOPHIE (DYHKITHSI MOKET UMETh,

B) MHOXCECTBO BCC€X BCIIICCTBCHHBIX YHCCII,

I') MHOXKECTBO 3HAUEHHH X, IPU KOTOPBIX (PYHKIIMSI TOJIOKUTETbHA.

3. Tpu BeKTOpa KOMILIAHAPHBI, €CJIM HX
(BbIOEpHTE OJUH MTPABUIILHBIN BApHAHT OTBETA)
a) CKaJSIpPHOE POM3BE/ICHUE PABHO HYJIIO;

0) ckanspHOE MPOU3BEIEHUE HE PaBHO HYJIIO;
B) CMEIIAHHOE IPOM3BEACHUE PABHO HYJIIO;

I') BEKTOPHOE IIPOU3BEICHNE PABHO HYJIIO;

1) BEKTOPHOE IIPOM3BE/IEHUE HE PABHO HYIIIO.

4. KpuTH4eCKUMH TOYKAMHU 2-T0 PoJia HA3bIBAKTCH TOYKH, B KOTOPbIX:
(BbIOEpHTE OJUH MTPABUIILHBIN BApHAHT OTBETA)
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a) BTOpas Mpou3BoJgHAas MeHbIe HyJs V'’ < 0;
0) BTOpas nmpousBoaHas Oonbiie Hyns y'' > 0;

B) BTOpas NMpPOU3BOAHAs paBHA HYJIIO )

"no_

0, W11 HE CYIIECTBYET;

I') BTOpasi NIpou3BoJHas paBHa Hy 10 )"’ = 0.

5. ludpepennuaibHoe ypaBHenue Buga )’ + P(x)y = Q(x) Ha3bIBaeTCs

(BbIOEpUTE OJIMH MPAaBUIIBLHBIA BapUaHT OTBETA)

a) OIHOPOJIHBIM H(phepeHIInaIbHBIM YpaBHEHHEM TIEPBOTO MOPSIKa;

0) muddepeHIMaTBEHBIM YPAaBHEHUEM C Pa3IESIOUIMMUCS IEPEMEHHBIMU;
B) tuddepeHanbHbIM YpaBHEHUEM, IOy CKAIOIUM ITOHMKEHHE MOPsIIKa;
T') TMHEHHBIM U epeHIInaIbHBIM YpaBHEHHEM TIEPBOTO MOPSAKA.

Kiroun

bl Bl el Il

RN EE o))

6.3a0anue na coomeemcmeue.
Omnpeaenure CcOOTBETCTBHE MeXAYy YpPaBHeHHeM JIMHUM BTOPOro MoOpsiiKa H ee

Ha3BaHHEM:
Ypasnenue nunuu 6mopozo nopsoka Haszsanue nunuu 6mopozo nopsoka
1. x2—4y=0 a) DILTUTIC
2 %2 +y2 —25 0) runep6oma
2 2 B) mapabona
x
3. 2+ 2 o
25 16
4. 4x* —9y* =36 T) OKPY’KHOCTE
3anummTe B TaOJUIy BEIOpaHHBIE OYKBBI ITOJT COOTBETCTBYIOIIUMHE UGB paMHU
1 2 3 4
B r a 0
Bropoii 3Ttanm (NpOABMHYTHIH YPOBEeHb) — IMOKa3bIBaeT C(POPMHPOBAHHOCTH

MoKa3aTejasd KOMIIETCHIHUHN «YMETH»: aHAJU3UPOBATH NMPHUKJIATHYIO 3aj1a1y, BBIIAC/IAA €€
0a3zoBbIe KOMIIOHCHTBI, IEPEBOAUTDH €€ HA A3bIK MATCMAaTUKHU.

3agaHusi OTKPBHITOr0 THIA (BOMPOCHI AJIS OIIPOCA):
Cdopmynupyiite yciaoBue NepHeHIUKYIIPHOCTH IBYX BEKTOPOB.
Kaxkyto MaTpuity Ha3bIBaloT COI03HOM (MMPUCOSTMHEHHOM)?
Kaxkue Touku Ha3bIBalOTCSI KPUTUUECKUMH TOYKAMHU [IEPBOT0O PO/JIa.
Uto Ha3bIBAETCS OKPYKHOCTHIO U KAaKOW BUJ UMEET YPABHEHUE OKPYKHOCTH?
. Kaxoii Bun umeer hopmyiia MHTETpUPOBAHUS 110 YACTSIM B HEOIIPEICIIEHHOM
uHrerpaie?

DB —

Kiroun

l.

/IBa HEHyJNEBBIX BEKTOpa MEpPHEHIUKYISPHBI, €CIU HX CKAIIPHOE IIPOU3BEICHUE
PaBHO HYJIIO.

2.

KBanpaTHasi MmaTpula, cocTapieHHasi U3 ajJreOpandyeckux JOMOJIHEHUN ISl DJIEMEHTOB
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TPAHCIIOHUPOBAHHOW MaTPUILBL.

3. KputnueckumMu TOUKaMHM IIEPBOIO pOJAa Ha3blBalOT TOYKH, B KOTOPBIX IEpBas
pou3BOIHAs (PYHKIIMH paBHA HYJIIO WK HE CYIIECTBYET.

4. OKpy’>KHOCTbIO ~ Ha3bIBaeTCsl  I€OMETPUYECKOE  MECTO  TOYEK  IIOCKOCTH,
PaBHOYIAJICHHBIX OT OJJHOM M TOM K€ TOYKH, HA3bIBAEMOM €€ IIEHTPOM. YpaBHECHHUE
OKPY’KHOCTH MMeeT BUI: (X — xO)2 -(y— yo)2 =R>.

5.

®opMmyna UHTETrPUPOBAHUS 10 YACTAM MUMEET BUJL: Iudv =uv— Ivdu .

Tpertnii 3Tan (BbICOKHMI YPOBEHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTD MOKA3ATeJIsA

KOMIIETEHIIUM «HMeTh HABBIKM»: HMeeT HABBIKM MaTeMaTH4eCKOro OIMCaHMA
NPUKJAAHBIX 32124, OCYHIECTBJSITH BbIOOP MeTOAa pelleHHs M HHTEepHpeTHPOBATH
NOJy4YeHHbIe Pe3y/bTaThl.

Pacuernas pabora:

. 3
1. Touka mBwXeTcs npaMoiuHeliHo mo 3akony §=(2¢—1)"+4. Beuuciure

YCKOpPEHHE B MOMEHT BpeMEHHU f=1.

2. YcrtaHoBUTH 0Opa3yeT JM 3a/JaHHas CUCTeMa BEKTOPOB 0a3MC B MPOCTPAHCTBE Rj
a;=(3;2-2),a;=(64-49,a=(11-1)

3. PemmTs 3amauy Koum y' =—y, 3(0)=1. [IpoaHanusupoBaTh HOBECHHE PENICHUS
IpH X —> +00.

4. Teno nBUXKeTCs NPSIMOJIMHENHO CO CKOPOCTh, KOTOpask U3MEHSETCS 110 3aKOHY
V' =2t +1, rae t —Bpems B cexynnax. HaiiTu myTs, KOTOPHIif poiiIeT Tena 3a
IIPOMEXYTOK BpeMeHHU OT t;= 1 ¢ 10 t,=3 c.

2x 1

5. P =
eIINTh ypaBHEHUE 4 9

Kitroun

l.

CoryacHO MEXaHWYECKOMY IPOM3BOJHBIX MEPBOTO M BTOPOTO MOPSIKOB €CIH TOYKA
!
JBHKETCA TI0 3aKoHy S=s(f), rae S — myTb, { — BpeMs, To S (f) mpe/cTaBIseT CKOPOCTh

JBIDKCHHSL TOYKH B MOMEHT BpeMeHu f, T. e. S (¢)=W(¢), a s"(t) (f) ectb yckopeHue

14
JIBKCHHUS TOUKH B MOMEHT BPEMEHH £, T. €. S (¢) =a(?)

Taxuw o6pasom, naxomm 8'(1) = (20 —1)' +4) =3(2t 1) -2=6(2t - 1)".
Vexoperue a(f) =s"(t) =122t —1)-2 = 24(2¢ - 1).
a(t,)=a(1)=24(2-1-1) =24,

CrnenoBaTenbHO, YCKOPEHHE B MOMEHT BpEMEHH #y=1cocTaBisieT 24 efl. yCKOpPEHUSI.
Otget: 24.

CornacHo Kputepusi Gasuca B R,, cucreMa BEKTOpOB 4, d,, d; o0pasyer Gasuc, Toraa u

TOJIBKO TOrJia, Korja OmnpeacinTeilb, COCTaBJICHHBIN M3 KOOpAHUHAT BEKTOPOB, OTIIMYCH OT HYJIA.
Beramciym 3ot OonpeACIINTCIIb:
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3 6 1
A=|2 4 1 :3‘
-2 -4 -1
=3(-4+1)—-6(-2+2)+1(-8+8)=0.

CrnenioBaTeNIbHO, CHCTEMA BEKTOPOB d,,d,,d; HE 00pa3yeT 6a3uc B MPOCTPAHCTBE R;.

4 -1 |2 -1

OtgBeT: He 00pasyer 6a3muc.

Vpasuenne y' = -y spisgercs auddepeHIuatbHpIM ypaBHEHHEM 1-To mopsiaka ¢
paszaenstomuMucs nepeMeHHbIMu. 3anavya Komm s nuddepennmansHoro ypaBHeHus 1-
0 MOPsIJIKa COCTOUT B TOM, YTOOBI: U3 OOLIET0 peleHus = (p(X, C ) BBIJICIUT TAKOE

peleHue = (p(X, CO) YPaBHEHMsI, KOTOPOE YAOBJIETBOPSET HAYAIbHOMY YCIIOBHIO:

(p(XO) = Yy, TIE (Xo,yo) — 3a7aHHas ToYKa IIOCcKOoCcTH XOY.

dy

Cornacnao AJITOPUTMY pCHICHUSA HalgeM cHadaja 06mee peUICHUC. 3aMeHUM }/ Ha a

d
MOTy4YUM d_y =—y. YMHOXHUM ypaBHEHHE Ha@ (y #0) u nonyuum: & =—dx.
X

TIponHTErpUpyeM ONTYUEHHOE PABEHCTBO:
In|y|=—x+In|C|, rae C—const u In|y|=Ine™* +In|C|= y=Ce™* — obuiee pemenue.

Haitnem pemenue 3agaumn Ko, moacraBus B o0111ee pelieHue x=0u y=l:
1=Ce’ = C=1.

—X
Wrak, momyuunu peuenue 3aaaun Komm y=e .

Uccnenyem noBenenue pemieHus mpu x —» +00:
1 1

lime™ =lim —=—=0.
X—>+00 x40 0% o0

Takum oOpa3oM, mpu x —> +00 pernreHue 3anaun Ko cTpeMuTest K HyJTrO.
Ortser: 0.

[epeMeleH e TOUKH, ABIKYILEHCS O MPSIMOi o cKopocTsio V = V(t ) ,3a
b
MIPOMEXKYTOK BPEMEHU [a;b] , BBIYHCIIsIETCS IO (hopmyIie S= JV(t )df
a
CrnenoBaTenbHO, TyTh, KOTOPBIM MPORAET TENO 32 IPOMEKYTOK BpEMEHH OT t;= 1¢ 10

t,= 3 c. paBeH
3

S=j(2t+l)dt=[2-§+t} =(t2 +t)

1

3

=(9+3)—(1+1)=10 (m).

1

Otsert: 10 M.
3anwuiieM IpaBUIO BEIYUCICHUS OMPEISTUTENs BTOPOTO MOpPsIIKa
a1 Agp
|a a | = a11 b a22 - a12 b a22 , IIOJCTaBUM HUMCIOIIHUECCA 3HAYCHUA
21 22
2x 1
|=2x-2—1-4:O,
4 2
4x —4 =0,
4x = 4,
x = 1.

Ortset: x = 1.
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OIIK - 1.2. IlpumeHsieT CTATHCTHKO-MaTeMATHYeCKHMIl WHCTPYMEHTapHii,

CTPOHT

IKOHOMHUKO-MaTEMAaTHYE€CKHE MOJ€E/IN, Heo0X0AMMbIe AJId PpCeIICHUSA IIpO(l)ECCI/IOHaJIbHLIX

3ajad.

IlepBbIii 3Tan (MOPOroBOH YPOBEeHb) — MOKa3bIBaeT CHOPMHUPOBAHHOCTH IMOKA3ATEJIA
KOMIIETEHIIUH «3HATh»: OCHOBHbIE MOHATHS, ONIpe/ieIeHHs] M MeTOAbI OCHOBHBIX Pa3/e/ioB

BBICIIICHl MATEeMATHKH.

TecToBbIE 3aJaHUA 3aKpbITOro TUIIAa

1. Koopaunatsl Touku M, nensimei oTpe3ok AB, 3aJaHHbII KOOPANHATAMM KOHIIOB
A(x1; y1) 1 B(x25 y2), B oTHOIIeHUH A = AM/MB, onpenensirlorcs no gopmyaam:

(BBIOEpUTE OJIMH MPABUIBHBIN BapUAHT OTBETA)
XA Ay

b

a) x= l+A I+x .
Xp+Axy Yo+ A
6)x = 1+A 1+A
X tXp Nt
Byx= 1+A 1+a .
x| +Axy :y1+ky2
x= 1=~ BV
Ntx Nt
mx= 1=& 7 1-2

2. Illlomaae napajjenorpamMmma onpeessiercs no gpopmyJe
(BBIOEpUTE OJIMH MPABUIIBHBIA BapUaHT OTBETA)

a) SZ%‘QXB‘;
6)5:555;;
B) S =|abd;
r) Sz‘axg ;

0 S=al-|Bl-sing.

3. B ypaBHeHun npsimoii A(x —xy) + B(y —yo) = 0 3Hauenust A u B onpenesiior:

(BpIOCpUTE OJIMH MPABUIIBLHBIN BapHUAHT OTBETA)

a) BEJIMYMHBI OTPE3KOB, OTCEKAEMBIX IIPSIMON HA KOOPIAWHATHBIX OCSIX;

0) KOOpAMHATHI HOPMAJIBHOT'O BEKTOPA;

B) KOOPJIMHATHI HATIPABJISIIOILETO BEKTOPA;

I') IapaMeTpbl ypaBHEHUS;

1) KOOPJIMHATHI TOYKH, Yepe3 KOTOPYIO MPOXOAUT MpsiMasi.

4. Oynkuua y = f (x) ABJaAsieTCH HEYETHOM, eCJIM BbINOJHIECTCSH yCJI0BHE:

(BpIOCpUTE OJIUH MPABUIILHBIN BapUAHT OTBETA)
a) f (= x) = f (x);
0) f(=x) #f (x);
B) f(=x)#—f(x);
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) f(=x) =—f(x);.

5. YpaBHeHHMe NIpAMONM, TMPOXOAfAINed 4Yepe3 [JaHHYH TOYKY Napa/uielbHO
HANPABJIAIOLIEMY BEKTOPY, HMeeT BUA:
(BbIOEpUTE OJIMH MPABUIIBLHBIM BapUaHT OTBETA)

X+ X, _y+y0

2 / m ;
5) X~ Xo :y—J’o;
/ m
B) A(x_xo):B(y_yo) .
/ m ’

r) A —x0) + B~ y0) = 0;
1) A(x - x0) ~ B y0) = 0.

Kiroun

N[N —

6. 3a0anue na coomeemcmaue.
OnpeneuTh COOTBETCTBHE MEKIY MPEIeJIOM M €ro peleHueM:

IIpeoen Pewenue
L 1i — Vv
1m
x—3 X2 -3
x°=9x+1 6 1
2 i XL ) =
lim> 75 ve 6
x—1 1
3. lim———— B) —
lgp x> +4x-5 2
2
. X —=4x+5 r)2
4. lim
x—1 X — 1
10
3anumuTe B TaOJIUIY BIOpaHHBIE OYKBBI 0]l COOTBETCTBYIOIIMMH I(pamMu
1 2 3 4
r B 0 a
Bropoii 3Ttanm (NpOABMHYTHIH YPOBEeHb) — IMOKa3bIBaeT C(POPMHPOBAHHOCTH

NMOKa3aTeJisi  KOMIETEeHIHHM  «yMeTb»:  YMeTb: NpPUMEHATb  MaTeMaTHYeCKHii
HHCTPYMEHTApHUii VISl pelieHus] THNOBBIX M NMPHUKJIAIHBIX 32/1a4 B NMpodeccHoHATbHOI
AesATeTbHOCTH.

3ajaHus OTKPHITOro THUNA (BOMPOCHI JJISl ONIPOCA):

1. Cdopmynupyiite Teopemy Kpamepa.
2. Yrto Ha3bIBAIOT OKPYXKHOCTHI0? KakuM ypaBHEHHEM OHa 3aaaeTcs?
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3. Uro Ha3bIBaeTCs nmepBooOpazHor GyHKIHH?
4. CdopmynupyiiTe onpeneaeHne BEeKTOPHOTO TPOU3BECHHUS IBYX BEKTOPOB.

5. Yro Ha3biBaeTcs auddepeHInanbHbIM ypaBHEHHEM ?

Kirroun

1.

Teopema Kpamepa. Ilyctb A — ompenenuress MaTpulbl CUCTEMBI  A; A;
OTIpEeACNUTENIb MaTPHIIBI, MOJIy4aeMoW W3 MaTpuibl A 3aMeHOW j- To CcTonOIa
CTOJIOIOM CBOOOAHBIX wieHoB. Toraa, ecau A # 0, TO cuCTeMa UMEET €INHCTBEHHOE

pernreHue, onpenensemMoe mo Gopmynam: X ;= X] , j=1,2,

Otu dhopMyIibl Ha3bIBAIOTCS popmynamu Kpamepa.

OKpyKXHOCTBIO Ha3bIBACTCS reoOMEeTPUYECKOe MECTO  TOYEK  IIJTOCKOCTH,
PaBHOY IAJIEHHBIX OT OJTHOU U TOU K€ TOYKH, HA3bIBAEMOM €€ LIEHTPOM.

Kanonnueckoe ypzaBHeHHe %prxchOCTH ¢ neHrpom B touke Oi(xo; yo) paamyca R
uMeeT BUA (x —xp)” + (¥ —yo) =R".

Oynxuus (x) Ha3bIBaeTCsl MEpPBOOOpa3HON  QyHKIHEH (wm  mpocTo

epBo0Opa3Hoil) as GpyHKIHH f (x ) Ha npomexxytke X , eciun Vx € X

Fl(x)= /().

BexTopHbiM TPOM3BE/ICHUEM JIBYX BEKTOPOB @ H b HasbBaeTCs BEKTOp C,
0003HaYaeMbIii ax b KOTOPBIN yIOBIETBOPSIET CIEIYIOLIUM yCIOBUSAM:
1) BekTop C ' NICPICHMKYJIAPEH MIIOCKOCTH, B KOTOpOI1 Jiexar BCKTOpBI amu b
2) BEKTOp ¢ UMEEeT [JIUHY, YUCTICHHO PaBHYIO TUIOMIATHM Mapajlienorpamma,
MMOCTPOCHHOTO Ha BEKTOpax a u b kak Ha CTOpOHAX:

|c|—| a| |b|sma I 0, — YTOJI MEX]Ty BEKTOpaMHU d H b

3) BEKTOpHI a, b , C 06pa3y10T IIPaBYyIO TPOUKY.

JuddepeHunanbHpIM ypaBHCHHEM Ha3bIBaeTCS YpaBHEHHUE, CBS3BIBAIOIIEE
HEHM3BECTHYIO (YHKIHIO, HE3aBHUCHUMBIE TEPEMEHHBIE W NPOU3BOAHBIE (WU
nuddepeHnnanb) OT HEU3BECTHONW (PYHKIMH MO 3TUM NMEPEMEHHBIM.

Tperuii 3Tan (BBICOKMI YpPOBeHb) — IOKa3biBaeT C(HOPMUPOBAHHOCTHL NOKAa3aTeJs
KOMIIETEHIIHH «MMeTh HAaBBIKW»: BJaJeThb NPAKTHYECKHUMH HABBIKAMHM MOCTPOCHUS
MaTeMATHYeCKUX MOJIeJei.

HpaKaneCKne 3aJJaHUA:

Borauciuth 06beM MapajieNenureia, OCTPOSHHOTo Ha BekTopax a =—4i+57,

b=Ti+6j—6k uc=j—2k.

Hansl Bepmnbl TpeyroiabHuka ABC: A(3; 5), B(6; 8) u C(—1; —5). CoctaButh ypaBHEHHE

npsMOii, nmpoxojsieit yepe3 BepiinHy C napajmiesnbHo CTOpoHe AB (3amucarh ypaBHEHUE B

o01eM BHIE).

Haiitu obmee pemenue guddepeHnanTsHOro ypaBHeHus y' = x°y.

Haiity mmoma e GUrypsl, orpaHHYeHHOH TpadukamMu GyHKImH y = x> —6x+5u y=0.
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5. Haiitu 3HaueHNe MPOU3BOIHON QPYHKIIMU ) = €

3x2+1
B Touke X, =0.

Kirroun

1.

O0béM nmapasienenumneaa, IOCTPOCHHOTO Ha BEKTOpax a= {ax; ay;az}, b= {bx;by;bz} u
c= {cx 5C) ;cz} ompezensercs no popmyie : V,, ., = ‘(Zx E)E‘ )
BexTopsl a= {— 4;5;0}; b= {7;6;—6}; c= {0;1;—2}.
a, a, a,
Haiinem cMmenianHOe MPOU3BECHUE BEKTOPOB 0 (hopMyJie (5 X E) c= b, by b,
¢y €, C

-4 5 0
(axb)c=|7 6 —6/=48+0+0-0-24—(=70)=94.
0o 1 -2
Torma ¥, ,, =|94] = 94(e0).
Otset: 94.
2. | Tak xak npsimasi mapajijieibHa CTOPOHE AB, TO OHa MapajuiebHa U BEKTOPY
AB={-1-38-5}={-43}.
VpaBHeHHe PAMOH, poxoasmeit yepes fanHyo 1. M, (xo ; yo) [apajjieIbHO BEKTOPY
§:{l;m} MMEeT BHJ: ¥ YN
[ m
[ToxcTaBUM KOOPAWHATHI TOUKH C(— 1;—5)1/1 KOOpAUHATHI BekTOopa AB = {— 4;3}:
x=(=)_y=(5).
—4 37
x+1 y+5
[Ipeobpasyem ypaBHECHHE: = 3 ; 3(x + l) =—4. ( v+ 5);
3x+3=-4y—-20; 3x+4y+23=0 — uckomoe ypaBHEHUE TIPSIMOIA.
Otser: 3x+4y+23=0.
3. | Iuddepenmmansuoe ypasuenue y' = x°y — 310 quddepeHnnanbHoe ypaBHEHHE ¢

pasacIArOMUMHACA ICPEMEHHBIMHU.

d )
3amenuMm y' = a’_y U npuBeEM K 1 depeHInalbHOMY YPaBHEHHIO C Pa3/ieICHHBIMU
x

d
TIepeMEHHBIMH: Y y; o Y.

dx y

[IpounTerpupyem o6e 4acTu ypaBHEHUS I Y = Ixzdx ;
y
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3
1n| y| = x? + C — o01ee pernieHue.

3
OtBeT: 1n| y| = % +C

4. | dynxiua y = x° —6x +5 — 7T0 mapabomna, BETBU KOTOPOil HANPABJIEHE! BBEPX, OHA

nepecekaeT ocb Ox B IBYX Toukax. HaiiieM ux KOOpIWHATHI:
2
y=0:x"-6x+5=0;

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

Tax xak ¢urypa pacnonoxena Hwke ocu Ox , TO IUIOIIAb KPUBOJIUHEHHOM Tparenuu

Haitnem o gpopmyste: [Tnomaas Gurypsl , orpanndeHHOM QyHKIMEH y = f (x), ocbro Ox
b

U OpsIMBIME X = a , X = b ompenensieTcs mo Gopmyie : S = —J f (x)dx .

a

5

5 3 2
Torma S:—I(x2 —6x+5 xz—[%—%+5x}
1 1

- 12_5_3.25+25_(l_3+5J {12 s50-15)2
3 3 3 3

z_(ﬁ_ﬁ}:_(_ﬁj:22102@2).
3 3 3 3

Ortser: 2 = 10% ~10,67.
3 3

5. 2 .
QyHkuua y = &> "a10 coxnasn ¢yskuus. [Ipumenum Gpopmyity IpoU3BOIHOM

crnoxuoit pyuxumn: y' = f'(p(x)) ¢'(x):
Y= (e3x2+1) _ Y _(3x2 n 1)' — o Gy = 6y

Halinem 3HaueHne NpoU3BOAHOM B TOUKE X, =0 :

(0)=6-0-¢*+ =0.

OIIK -1.3. Hccaeayer Ha OCHOBEe CTATHCTHYECKHUX JAHHBIX COUMAJIBLHO-IKOHOMHYECKHE
npoiecchbl B IeJAX MPOTrHO3MPOBAHMUS BO3MOKHBIX YIPO3 IKOHOMHYECKOi 0€30NMacHOCTH
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IlepBbIii 3Tan (MOPOroBO YPOBeHb) — MOKa3bIBaeT CHOPMHUPOBAHHOCTH IOKA3ATEJIA
KOMIIETEHIIUH «3HAThb»: MeTO/bI NIPeACTABJIeHHUSA U 00Pa0OTKM JaHHBIX.

TecroBble 3a1aHUsl 3aKPbITOI0 THIIA
1. Yro u3 mnpuBeJIeHHBbIX YPaBHEHMH He SBJACTCH YpPaBHEHHEM INpPsAMON Ha

IUIOCKOCTH?
(BBIOCpHUTE OJTMH MPABUIBHBINA BapUAHT OTBETA)

2) A(x —x0) + B — o) = 0;

B) x —xo =k (y — »0);

)y —yo = k(x — Xo);
n)y =hkx+b.

2. Kakoe u3 ypaBHeHHUil He onpeesisieT KPUBYI0 BTOPOI0 MOPSAKA HA MJIOCKOCTH?
(BpIOEpUTE OJIMH MPABUILHBIN BapHAHT OTBETA)

a) (x —x0)* + ( —yo)’ =R%;

B) (x +x0)> + (y + y0)’ =R%;

2 yz
n—5-7=h
a- b
2 _
1)y = 2px.
3. Kakass u3 npuBeaeHHbIX ¢opmyJ He sABJsAeTcH (OpMYJIOH NMPOU3BOAHON CJI0KHOM
pynknun?

(BBIOCpHUTE OJTMH MPABUIBHBINA BApUAHT OTBETA)

' 3
a) (tg3x) :m;

!

6) (cos4x) =4cosdx;

1 sin x
1) ==
COSXx CoS™ x

4. K cBoiicTBaM (D)yHKIMH He OTHOCHT:
(BBIOEpUTE OJIMH MPABUILHBINA BApHAHT OTBETA)
a) O6nactp onpezeneHus GyHKIUY;
0) UeTHOCTh U HEUETHOCTH (DYHKIIUU;
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B) [leprogmuHOCTh QyHKIINY;
r) 3aMKHYTOCTb (DyHKIIMH;
1) MOHOTOHHOCTH (DYHKITHH.

5. AnddepeHunanbHBIM YPAaBHEHHEM MEPBOro MOPAIKA He ABJIACTCH:
(BBIOEpUTE OJTMH MPABUILHBINA BapHAHT OTBETA)

a) y :2x2—2y,
6) y'+y' —y=x;
2 2
dx y2 x2
2
=2 +8L412;
X X
0 y-L=e

N|A(WIN|—
sl asliaslivelivp]

6. 3aoanue na coomeemcmaeue.
OmnpeneJuTh COOTBETCTBHE MeKAY AH(PPepeHIUATbLHBIM yYPABHEHHEM M MeETOI0M €ero
penieHus:

Jughghepenyuanvroe ypasnenue Memod pewenus
1. y' =3 x2 y=0 a) METO/ pa3/ielIeHUs TIEPEMEHHBIX
' 2 .3 Y _
2.y +—y=x 0) METOJ| II0JICTAHOBKH, 3aMCHA — — = U
X X
3. y"=7y"+10y =0 B) MeTOJ bepHyIM — MoJCTaHOBKA )y =u -V,
rae u =u(x), -v=v(x)
, I') COCTaBJICHUE XapaKTEPUCTHUECKOTO
4.y =—+= ypaBHEHUS
y X
3anummTe B TaOJUIYy BEIOpaHHBIE OYKBHI ITOJT COOTBETCTBYIOIIUMHE UGB paMHU
| 2 3 4
a B r 0
Bropoii 3ran (NPOABHHYTHI YPOBEHb) — IOKa3biBaeT CHOPMHUPOBAHHOCTH

nmoKasartejis KOMIECTCHIHMH «YMETb»: (l)OpMa.TII/I3OBaTI) JKOHOMHYECKHE SHABJICHUA U
Nnmpoueccol B BUAEC MATEMATHYICCKUX JaHHbIX.

3agaHus OTKPBHITOrO THIIA (BONPOCHI [JIsl ONIPOCa):

1. B ugeM 3axmroyaercss 3KOHOMUYECKUI CMBICI TPOU3BOJHON?
2. OnumuTe HAYUCICHUE CIOXKHBIX MPOICHTOB KaK ()YHKIIMIO OT MPOLEHTHON CTaBKH p H
KOJIMYECTBA IIEPUO0B BPEMEHU XPAHECHHUs BKJIaa 7.
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3. OnummTe KpUBbIE CIPOCA U MPEIOKEHHUSL.

4. Yro Ha3bIBalOT KOAPPHUIMEHTAMU NPSIMBIX 3aTpaT, KOA(PPHUIUEHTaMH MOJIHBIX 3aTparT,
K0d(ppHIMeHTaMN KOCBEHHBIX 3aTpaTt?

5. Kakue cymecTBytoT (opMbl IPeACTaBICHUS KOMIIJIEKCHOTO ynciia’?

Kiroun

1. | DKOHOMUYECKUI CMBICT TMTPOU3BOJAHONU COCTOUT B TOM, UYTO IPOU3BOIHAS BBICTYIAET Kak
CKOPOCTh M3MEHEHHUS HEKOTOPOTO SKOHOMHUYECKOTO MpOoIecca C TEUCHWEM BPEMEHU WIIH
OTHOCHUTEIIBHO JIPYroro UccieryemMoro (hakropa.

Haubonee akTyanbHO HCIIOJNIB30BaHKUE MPOU3BOAHON B MPEAECTHFHOM aHAIN3€E, TO €CTh MPU
WCCTICOBAaHUM TPEEIbHBIX BEIMYHMH (MIPEACNIbHBIE HM3JEPKKHU, TMpeaeibHas BBIPYYKa,
npeieiabHasi NPOU3BOAUTEIHHOCT TPYAA WM IPYTHX (haKTOPOB MPOU3BOJCTBA H T. .

2. | Cio>XHBIN NPOLEHT — 3TO HAYMCIIEHUE MPOLIEHTOB HE TOJIbKO Ha MEPBOHAYAIBHYIO CYMMY,
HO Ha MPOLEHTHI, HAYUCIICHHBIE 3a MPOLIEIIINE IEPUOAbI BPEMEHH, TO €CTh IIOCTEIIEHHOE
IIPUCOCIMHEHNE HAKOIUICHHBIX IIPOLICHTOB K OCHOBHOM CyMM€ Il JaJbHEHIIETO
HAYUCJICHUS TIPOLIEHTOB.

@opMyia 171 BBIYMCIICHHS CJI0KHBIX IIPOLIEHTOB UMEET BUIL:

FV:PV-(1+L

n
j , tne FV — Oynymas cymma, PV — HavanpHast cymMma BIIOKEHHH, T —
IIPOLIEHTHAsI CTaBKa, N — KOJIMYECTBO JIET (JHEH, MecsLEeB U T. J1.).

3. | KpuBasg cmnpoca— 3T0 rpaduueckoe OTOOpa)keHHE 3aBUCUMOCTH CTOoUMOCTH P ot
KOJIMYECTBA MPOIYKUMU Q, KOTOPYIO JIIOJU XOTAT MPUOOPECTH 3a YCTAHOBJIEHHYIO Ha
pbIHKE LieHy. B nekapToBoil cucteme koopaumHaT ocu abcuucce Q oTpaskaeT KOJIUYECTBO
TOBapa, a ocb opauHaT P mokassiBaeT ero neHy. Crpoc xapakrepusyer kpupas D ¢
OTPHLIATENIbHBIM HAaKJIOHOM. [Ipy CHIKEHMM BETMUMHBI CIIPOCa KpUBasi CABUraeTCs BIIEBO,
a 1pu YBEJIMYEHUH, HA00OPOT, IBUTAETCS BIIPABO.

KpuBast mnpeanoxkeHus — 3T0 Tpaduueckoe H300pa)keHue, OTpa)karoliee H3MEHEHHE
BEJIMUMHBI NPEJIOKEHNS B 3aBUCUMOCTH LieHbl. CrcTeMa KOOpAMHAT Ta e — OCh abcuuce
Q o3Hawaer 00BEM MPOAYKIMH, a OCh OpAMHAT P moOKa3biBaeT €€ CTOUMOCTb.
[IpennoxkeHue Ha cxeMe BbIpa)kaeTCs B BHUJE KPUBOW JIMHUHU, 0003HaueHHOW OyKBOH S.
I'paduk mokaspiBaeT, YTO NpPU TOBBILIEHMH CTOMMOCTH TOBApOB U YCIYyT IpPOAABELl
NBITAETCSl peaNn30BaTh OOJNbIIE MPOTYKTOB, OITOMY JIMHUS IMOJIy4aeT MOJIOKHUTEIbHBIN
HakioH. Ecnu mpeuioskeHue MOHMKAeTcs, TOTrJa KpHBas CIBUTAeTCsl BIEBO, a IpHU
YBEJIMUYEHUU — BIIPABO.

4. | Koo puuueHTs! NpsMBIX U MOJIHBIX 3aTpaT — SJKOHOMHUYECKUE MOKa3aTeIl, OTpaKaroliye
IIPOU3BOJICTBEHHBIE CBSA3H MEXKIY OTPACIISIMHU.

KoadduumenTs! npsambIx 3aTpaT XapakTepu3ylOT MpsMble 3aTpaThl NMPOIYKIHMHU OJHON
OTpacii Ha MPOU3BOJCTBO €AMHUILIBI MPOAYKIUHU APYTOd OTPACiIM U OTPa)XaroT MpsMbIE
IIPOM3BOJCTBEHHBIE CBSI3M MEXAy oOTpaciasaiMu CBs3M MEXIy BCEMH OTpacisIMH
NPEJCTABISAIOT B BUJE MAaTPHUIIBI KO PHUIIMEHTOB MPSIMBIX 3aTparT.

KoadduuuenTsl NOMHBIX 3aTpaT XapaKTepU3YIOT IOJIHbIE 3aTpaTbl MNPOLYKIMM i-i
OTpaciy Ha TPOW3BOJACTBO EIWHUIBI TPOAYKIHMH j-i oTpacnu. [lomHble 3aTpaThl
BKJIIOUAIOT KaK IPsSIMBbIE, TAK U KOCBEHHBIE 3aTpaThl. KOCBEHHBIE 3aTpaThl BXOAAT B COCTAB
IOJHBIX 3aTPaT OMNOCPEJOBAHHO, Yepe3 NPOAYKLHUIO JPYTHUX OTpaciei, KoTopas 3aTeM
UCIIOJIb3YETCs B j-H OTPaCIH.

5. | KoMmmuiekcHOe 4HMCiio MOKET OBITh IPEICTABICHO
B anreOpanyeckoi hopme: z = x + yi,
TPUTOHOMETPHUECKOH opMme z = r(cos@ +isin @) u

TIOKa3aTEeNbHOM (DKCIIOHEHIMAIBHOM) hopMe z = re’” .
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rac r = |Z| — MOJyJIb KOMIIJICKCHOT'O YHUCJia, a YIoJl @ = argz.

Tpetnii 3Tan (BbICOKHMI YPOBEHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTD NMOKA3ATeJIsA

KOMIICTCHIIMU «MME€Th HABBbIKH»:. HMEET HABBIKH 06p360TK]{I, YUCJIOBBIX pacyeToB H
OIICHUBAHUA I/IH(l)OpMaIII/II/I, nony'{em{oﬁ B pe3yJibTaTe pelIcHUuA MOCTABJCHHBIX 3a1a4.

1.

IIpakTH4yeckue 3a1aHud:

O0beM mpoaaxk IUIEEPOB 3aJaeTcs cienyromeid (QyHKIHUEH, 3aBHCIIMICH OT BpPEMEHH
V(t)=5000+1000¢ — 100¢%, re V — o6bem IPOJaX IJICEPOB, MPOIAHHBIX 3a MECSIL, f —
KOJIM4YeCTBO MecsieB. HallTu ckopocTh U3MeHeHHsI 00beMOB PO 32 KBapTall.

3agana Qynkius npenensHoro goxoja R'(x)=20-0,04x, roe x — yumcno exuHumIl
HEKOTOpOil mpoaykuuu. HaiiTu ¢yHKIMIO 10X0/a U 3aKOH CIIpoca Ha MPOIYKIIHIO.

d,
OyHKIUU crpoca u MIPEAIOKCHUSA HMEIOT BHL: s=4- 7}7 +p+19,
t

d, _ d,
q:3-7p—2p+28+e . rge p — LleHa Ha TOBap, 3aBMCAINAS OT BPEMEHH, 7p:p'—
t t
TeHAeHIMs (OpPMUPOBAHUS IEHbl (MPOM3BOJAHAs IIEHbI BO BpemeHu). Hailitu oOiiee
pemenre au(p(EepeHIUATIBHOTO YPABHEHUS, BBIPAKAIOIIETO 3aBHCHUMOCTb LIEHBI OT

BPEMEHU TPH YCIOBUH PABHOBECHS MEX/1y CIIPOCOM U MPEAJIOKECHUEM S = ¢.
®ynkuus npenenbHbix msaepkexk umeer sup C'(x) =50+ 0,02x. Haiftu ¢ysxiumo

U3JIepKeK, ecau GUKCUPOBAHHBIC U3IepKKU cocTaBisitoT S000 py6iieit B mecsir.

Kirroun

1.

Ckopocty nu3MeHeHHus 00bEMOB MPOJIaXK — 3TO NepBask MPOU3BOHAS 3aJaHHON (PYHKLIUU
1o BpeMmeHu. Haiinem nmpon3BoIHYI0 3aJaHHON (PYHKIUU:

V'(t) = (5000 +1000z - 1001‘2) =1000-200¢.

KBapran cooTBETCTByeT MOMEHTY BpEMEHHU ¢ = 3.
Haiinem 3HaueHune mpou3BoAHON (QYyHKIIMHU 00BEMOB MPOJIAXK B MOMEHT BPEMEHH ¢ = 3:

V'(3)=1000-200-3 =400.

UroOb! HaliTH (PYHKIHIO T0X0/1a, IPOUHTETPUPYEeM (DYHKIIHIO MPEACITBLHOTO JT0XO0/a:

dlfi(x) =20-0,04x; dR(x) =(20—0,04x)dx;
X

0,04x°
R(x) = [ (20 - 0,04x)dx = 20x —% +C=20x-0,02x>+C.
3HaueHUe IPOU3BOIBHOM TOCTOAHHOM C HalIeM U3 yCIIOBHS, 9TO JOXOJ PaBEH HYIIIO,
eciu He npozano uu oxHo usgenue: R(0) = 0. Cnenosarensno, C = 0.

Torna Gpynkuus noxona umeer Bua: R(x) =20x — 0,02)62 .
Ecnu kaxias eMHUIA IPOAYKIUH TPOJAETCS 110 IIEHE p, TO JOXO ONPEAETIETCS M0

R(x)

dopmyne: R =x- p. Torma cripoc onpenensercs mo popmyne: p = .
X

Paznenum gynkuuto noxona Ha x: p =20 —0,02x —3axkoH cnpoca Ha MPOAYKLHIO.

[TpupaBHseM QyHKLINHU cpoca U MPeAIoKeHus 4 - % +p+19=3. c:;_p —2p+28+e.
4
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[TpeoOpa3syem ypaBHEHUE: fi—p +3p=9+e (1)- nuHElHOE HEOHOPOIHOE
t

nuddepeHIratb-HOe ypaBHEHUE TIEPBOIO MOPSIKA.
Jlnst ero pemeHus npuMeHuM Meto bepuysui. O0lee peleHre uileM B BUIE p=1u-V ,
rae u=u(t), v=v(t) . Torma p'=u"-v+v' -u.
Honctasnssa p u p'B (1), IPUXOAUM K ypaBHEHMIO: u'v+Vu +3uv=9+e ™' ;
uv+u(V +3v)=9+e™ (2)
dv dv

Hatinem v: v/ +3v=0; 7=—3v; — =-3dt; ln|v|:—3t; v=e'.
t %

I[lozcrapiss HalileHHOE 3HaUEHKE V B ypaBHEHHe (2), HaiineM u:
_ a du 5, du
u-e =9+, ¢ =04, 7=9e3’ +1; a’u=(9e3t+1)dt;
t t

J.duzj.(9e3t+l)dt; u=3e"+t+C

Torna obmiee penrenue ypasaenus (1) 3anumercs B Buge: p =3¢’ +t+C)-e'.

YroObl HAlITH (QYHKIMIO U3JIEPHKEK, TPOUHTETPUPYEM (PYHKLUIO PEAETbHBIX U3EPHKEK:

fl_c =50+0,02x; dC =(50+0,02x)dx;
X

0,02x2

C = [(50+0,02x)dx = 50x + +C=50x+0,01x>+C..

3HaueHue NpoU3BOJILHON NocTosIHHON C HailieM U3 yClIOBUs, UYTO PUKCUPOBAHHBIE

uszepskku coctasisiioT 2500 py6ieii 8 mecsi pu x = 0: 5000 =50-0+0,01- 0 +C.
CnenoBarensHo, C = 5000.

Torpma ¢pynkuus usnepsxek umeer sua: C(x) =50x + 0,01)(72 +5000.
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OueHoYHBIE CPeICTBA /1JIsl IPOBeIeHUs MPOMEKYTOUHON aTTecTalnu

[TpomexyTouHas arTecTanysi NpoBOaUTCS B (hopMe 3auera B 1 cemecTpe U 3K3aMeHa BO 2
CEMECTpeE.
BapuaHT npumepHbIX 3aJaHUI Ha 3a4yeTe.

TecToBbIE 321aHUS K 3a4YeTy
Teopernyeckasi 4acTh

1) IIpn TpAaHCTIOHUPOBAHUHU MATPHIBI €€ ONpeaeJTUTe/ b
(BpIOCpHUTE OJIMH MPABUIILHBIN BapUAHT OTBETA)

1) MeHseT 3HaK Ha MPOTUBOIIOJIOKHBII;

2) yMHOXaeTcsl Ha MPOU3BOJIBHOE YHCIIO;

3) He MeHseTCs;

4) HE CYIIECTBYET;

5) paBeH HyIIIO.

2) HopMmaJsibHOe ypaBHEeHUE NPAMOii onpeie/isieTcsl ypaBHEHHEM:
(BBIOCpHUTE OJIMH MPABUIILHBIN BapUAHT OTBETA)

1) A(x - )Co) + B(y —yo) =0;

2) A(x — x0) — B(y — y0) = 0;

3) x cosa + y sina + p = 0;

4)x cosa+ysina—p=1;

5) x cosa + y sina—p = 0.

3) @oxkanbHbIE PAAUYCHI JJIJIMIICA ONpPeaeJsioTcs o gopmyJiamM
(BBIOEpUTE OJIMH MPABUIBHBIA BapHaHT OTBETA)

1 ru:&xia;
2) ru:airgx;
3) 7”12=i(a+gx);
4) rm:giax;
5) ru:axie.

4) O6bem nmapaJsesenunena onpegessiercs no gpopmysie
(BBIOEpUTE OJIMH MPABUILHBINA BapHAHT OTBETA)

V= é‘ZZ;E‘;
) V= 55;‘
- %\axz\;
o %(N));
5 ‘Exl_a‘.

S) IllapameTpuyecKkue ypaBHEHUs IPIMOl UMEIOT BH:
(BBIOEpUTE OJIMH MPABUIBHBIA BapHaHT OTBETA)
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x=x,+1t

Y=y, +mt
1) z=z,+nt
x=x,-1[t
Y=Yy, —mt
2) z=z,—nt
x=(x,-1)t
Y=y, —m)t
3) z=(z,—n)t .
x=(x,-1)/t
y=(,—m)/t
4) z=(z,—n)/t .
xX=Xx,t
5) y=wt.
z=2zy
IIpakTHyeckas 4yacThb
5 4
25 (—2 sj
6) IlpousBeneHue MaTpuL 3 )3 4 PaBHO
(BBIOEpUTE OJTMH MPABUILHBINA BapHAHT OTBETA)
2 41
11 30
1 -3 19 :
2 11 —3j
2) 41 30 19 :
~10 20)
3) 6 20;
10 31
21 26
2 -1 13 :
10 21 —lj
5) 31 26 13

7) Hdan tpeyroabnuxk ABC ¢ Bepmunamu A(-1; -3), B(4; -5), C(2; 1). dauna
BbICOTbI, IPOBEACHHOM U3 BEPUIUHLI B paBHa
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(BBIOEpUTE OJIMH MPABUIBHBIA BapUaHT OTBETA)
1)5;

2)4.8;

3)5,3;

4)5,2;

5) 542.

8) Muumasi mosryoch runep0o0Jibl, (POKYChbl KOTOPO# PaCHoJI0KeHbl HA 0cH OX, HEHTP
B Hayajle KOOPAMHAT, PACCTOSIHHE MeK1y BepIIMHAMH PaBHO 16, a 3KCHEHTPUCHTET
paBeH 5/4, paBHa

(BBIOEpUTE OJTMH MPABUILHBINA BapHAHT OTBETA)

1y 2+/41 .
2)\/5;

3) 10;
4) 6;
5) 4.

9) O06bem TeTpa’apa, BepUIMHBI KOTOPOro HAXOAATCA B Toukax A(2; —1; 1), B(5; 5;
4), C(3;2; —1) u D(4; 1; 3) paBen

(BBIOEpUTE OJIMH MPABUIBHBIA BapHaHT OTBETA)

1) 18;

2) 6;

3)3;

4) 4;

5) 23/6.

10) YpaBHeHHe IUIOCKOCTH, MPOXoAsIel Yepe3 Touky M(-2; 1; 3) n mapajiesibHOMI
II0CKOCTH 2Xx — y — 4 = () uMeeT BUJ

(BBIOEpUTE OJIMH MPABUIBHBIA BapHaHT OTBETA)

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.

Karoun
1. 3
2. 5
3. 2
4. 2
5. 1
6. 1
7. 4
8. 4
9. 3
10. |1
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Nk wbd

10.

11

12.

13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

26.

Bonpocsl Ha 3xk3aMeH
(IT cemecTp)

Matpuubl. Buast Matpuu. [leficTBus Hag MaTpuuaMu. DJIeMEHTapHbIe IPeoOpa3oBaHUs
HaJ MaTpULAMH.

OcHoBHbIE IOHATHUS U CBOMCTBA onpeaenureseil. Berurcnenue onpenenurenei.
Omnpenenureny BBICHIMX NOPSJKOB U UX BBIUUCIICHHUE.

Oo6patHas matpuna. Haxoxxnenne oOpaTHOW MaTpHILIbI.

Panr maTpuus!.

CucTembl IMHENHBIX alreOpandeckux ypaBHeHUH. OCHOBHBIE TOHATHUS U ONPEIEICHHUS.
Meronel Kpamepa u oOpaTHOM MaTpuibl pellieHns] CUCTEM JIMHEHHBIX aareOpandyeckux
YPaBHEHHH.

Pewienne cucreM JIMHEWHBIX ypaBHEHUH METOOM ['aycca. Meroa IOJIHOrO UCKITFOUEHHUS
nepemeHHbIx JKopaano-I'aycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTb. Teopema Kponekepa-Kanemnn.

OpnHOpoHBIE CUCTEMBI JIMHENHBIX ypaBHEHUH. DyHAaMeHTalbHasI CUCTEMA PELICHUH.

. KommiekcHeie uncna. AnrerqueCKaﬂ, TPUTOHOMCTPHUYICCKAA U ITOKA3aTCIIbHAA Q)opMa

KOMIIJIEKCHOT'O YHUCJIa.

['eomeTprueckass HMHTEpHIpeTanysi KOMIUIEKCHBIX uucel. Moaynb M apryMeHT
KOMIIJIEKCHOT'O YHUCJIa.

JlelicTBUS HaJl KOMILJIEKCHBIMHM YHCIAaMH B aireOpanyeckoi, TPUrOHOMETPUYECKOH U
nokasaTesibHOU (popme.

®opmysa Myaspa. 13BieueHne KOpHs n-i CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
MHorounensl n ero aenurtenu. KopHm MHorounena. PaznokeHne MHoroudsneHa Ha
mHoxuTenu. Cxema ['opuepa. Teopema be3y. OcHoBHast Teopema anreOpsl.

OcHOBHBIE TIOHATUS CBOOOJHOTrO BekTopa. JIMHeWHbIe omepamuy HajJ BEKTOpaMHU B
KoOpIuHAaTHOW (opme. bazuc B TpexmepHOM mpocTpaHcTBe. PazinoxeHnue BeKTOpa 1Mo
opTaM.

CxanapHO€ MPOU3BEJACHUE JIBYX BEKTOPOB M €r0 CBOMCTBA. BhIYMCIIEHHE CKaJISPHOTO
IPOM3BEICHUS BEKTOPOB B KOOPIMHATHOM (hopme.

[TpuioskeHns CKaIsApHOrO IPOU3BEICHUS.

BekropHoe mpousBseneHue ABYX BEKTOPOB M €r0 CBOWCTBA. BbIUMCIEHUE BEKTOPHOIO
IPOM3BEIECHUS BEKTOPOB B KOOPIMHATHOM (hopMe.

I'eomeTpruueckuii CMBICI BEKTOPHOTO Ipou3BencHUs. [IpuiokeHus BEKTOPHOTO
IIPOU3BEICHUS.

CMelaHHOE IPOM3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BhIunciieHne cMemaHHOIo
IPOM3BEIECHUS BEKTOPOB B KOOPIMHATHOM (hopMe.

I'eomeTpruueckuii CMBICI CMEIIAHHOTO Ipou3BencHUs. [IpuiokeHus CMEmaHHOrO
IIPOU3BEICHUS.

Cucremsl koopauHaT. OCHOBHBIE 331241 aHAJTUTUUECKON TEOMETPUN Ha TIOCKOCTH.
Jlunnun mepBoro mopsiaka. OOmee ypaBHeHue mnpsmon. McciemoBanue o0IIeTO
ypaBHEHUs MIPSMOM.

Paznuynble BUABI ypaBHEHHs IPSIMOW Ha IUIOCKOCTH: YPaBHEHHE IPSIMOW C yTJIOBBIM
ko3 unreHToM. YpaBHEHHE MPSIMOM, MPOXOAALICH dyepe3 NaHHYI0 TOUKY B JIaHHOM
HaIpPAaBJICHUU. Y PaBHEHUE ITy4Ka MPSAMBIX, IPOXOIAIINX YE€PE3 NJAHHYIO TOUKY .
YpaBHEHME NIPSAMOM, INPOXOASINEH 4Yepe3 [BE NAaHHBIC TOYKHU. YPABHEHUE IPSMOU,
OPOXOJAIIeH 4Yepe3 MAAaHHYK TOYKY MapajUIeIbHO HAIPABIAIOIIEMY BEKTOPY.
VYpaBHEHHE IPSAMOM, IMPOXOAIIEH 4Yepe3 [JaHHYK TOUYKY NEPHEHAUKYJISPHO
HOpMaJbHOMY BekTOpy. HopMasibHOE ypaBHEHHE MPAMOIA.
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27.

28.
29.
30.
31.

32.

33.
34.

35.

36.
37.
38.
39.
40.
41.

42.
43.

45.

46.

47.

48.

49.

50.

B3aumHOoe  pacnosiokeHMe — ABYX — HpSAMBIX.  YCIOBUS — NApajUIEIbBHOCTH U
NEPNEHIUKYJAPHOCTH [JBYX MpPSAMBIX, TaHICHC YIJIa MEXAYy JABYMs IPSAMBIMH.
Paccrostnue u OTKJIIOHEHHE OT TOYKH 0 IPSIMOM.

Kpussie Broporo nopsiagka. OKpy>KHOCTb. DJUIHIIC.

Kpussie BToporo nopska. ['unepoona.

Kpusslie BToporo nopsaka. [Tapadona.

[Tnockocts B mpoctpancTte. ObIee ypaBHeHHE TUIocKocTU. HemomHble o0mime ypaBHEHUs
TUIOCKOCTH.

Pasmiunble BUIbl ypaBHEHMs IUIOCKOCTM B IPOCTPAHCTBE: YpaBHEHHE ILIOCKOCTH,
NPOXOJUILIEH Yepe3 JaHHYIO TOYKY, NEPIEHIUKYJIIPHO HOPMAIBHOMY BEKTOPY. YpaBHEHHUE
IUIOCKOCTH, MPOXOJAILEH Yepe3 TpU JaHHbIE TOUYKU. YPaBHEHHE IUIOCKOCTU B OTpE3Kax Ha
OCSIX.

HopmanbHoe ypaBHeHMe 110cKocTH. OTKJIOHEHHE U PACCTOSIHUE OT TOUYKHU JI0 INIOCKOCTH.
B3aumHOe  pacmonokeHMe — ABYX — IUIOCKOCTEH.  YCIIOBUS — NAPAUIEIBHOCTH U
NEPIEHIMKYIISIPHOCTH IBYX INIOCKOCTEH. YTOI MEXKITY ABYMsI ITIOCKOCTSIMH.

Ilpsmas B mnpocrpancTBe. PasnuuHble BUABl ypaBHEHHS MPAMOM B IPOCTPAHCTBE:
Kanonnueckne ypaBHEHUs NPSAMOW. YPAaBHEHHE NPSMOW, MPOXOIAIIEH 4epe3 JIBE JaHHBIC
Touku. O0mHe ypaBHeHus npsiMoid. [lapamerprueckue ypaBHEHUs! IPSIMOM.

B3aumHoe pacrionokeHue ABYX NpsIMBIX B IPOCTPAHCTBE. YCJIOBUS MAapayIEIbHOCTH U
NEPIEHAVKYIIIPHOCTY ABYX NPSIMBIX. YTOI MEXIY ABYMS MPSMBIMU.

B3anmHOe pacnosokeHuMe NOpAMOM M IUIOCKOCTM B IPOCTPAHCTBE. Y CIOBHS
HAPAUICIIBHOCTH M NEPIEHIUKYJIIPHOCTH MPSAMOM U IUIOCKOCTH. YTOJN MEXIy INpsAMOH U
IUIOCKOCTBIO. TOYKa MpecedeHnst MpsSIMOM U INTOCKOCTH.

Heonpenenennpiii unterpai. [onstue u cBoiicta. Talmiiia OCHOBHBIX HHTETPAJIOB.
OcCHOBHbIE METOJIbI HHTETpUpPOBaHUS. MeToibl HENOCPEACTBEHHOIO HHTETPUPOBAHME,
IO/ICTAaHOBKH, MHTETPUPOBAHNUS YACTSIMHU.

WHTerpupoBanye paMoHaIbHBIX, UPPALMOHATBHBIX U TPAHCIIEHCHTHBIX (DYHKIIMH.
OnpeneneH uWHTErpal. 3agaud, NPUBOIAIIME K TIOHATHUIO ONPEICIICHHOIO HHTErpasa.
CaoiictBa onpezenenHoro unrerpana. @opmyna HetotoHa- JleiiOHuia. Metoapl BEIYHMCICHH
OIPEJICTICHHBIX UHTEIPAJIOB.

[pubmpkeHoe BEIYUCIICHUE OIpe/IeICHHBIX HHTErpaioB. @opMyiibl Tpanenuid 1 CUMIICOHA.
HexoTopsie nmpuMeHeHus onpeieNIeHHOro UHTerpaia. Beraucnenue miomaneit puryp, JUHbI
JyTH, TIOLIAIM IOBEPXHOCTH BpaIlleHHs1, 00beMa Tela.

. HecoOcTBeHHbIE MHTETpasibl ¢ OECKOHEUHBIMU TIPEeNaMyd U OT HEOrPaHMYEHHBIX (PyHKIMH,

MX OCHOBHBIE CBOMCTBA.

Juddepennmansabie  ypaBHeHHsT TiepBoro mopsaka. JuddepeHnmanbHbie  ypaBHEHUsS] C
pazziessomMucs nepeMeHHbIME. OHOpoaHbIe uddepeHnanbable ypaBHeH . JIMHelHbIe
mddepeHImaTbHbIC YpaBHEHHS.

JubdepeHnmanbhple  ypaBHEHHS BBICIIMX MOpSAKOB. 3amada Komm.  YpaBHeHws,
JIOIyCKAIOIIHE MOHKEHHE MopsiaKa. [IprunoykeHus K peleHuro 3a1a4y 00 U3riuoe CTEpKHSI.
Jluneiinple ogHOpOHbIE U PEepeHIMATBHBIE YPaBHEHHSI BTOPOTO MOPSAKA C MOCTOSIHHBIMU
kodhdurmentamu. HeomHoponubie muddepeHuansipie  ypaBHEHHSI BTOPOTO  TMOPSIKA.
YpaBHEHMSI CO CHIELMATIBHOM IIPABOM YaCTHIO.

HopmanbHas cucrema muddepeHIMaibHbIX YpaBHEHHN. | €OMETPUIECKHIA CMBICT PEILICHHS.
3amaya Komm 111 HOpMasbHOW cucTeMbl T hepeHIManbHbIX ypaBHeHuid. Teopema o
CYILIECTBOBAHHUH U €IMHCTBEHHOCTH PEILICHUS.

Cuctembl TMHEHHBIX (D PEepeHIMATBHBIX YPABHEHUI € TOCTOSIHHBIME KO3((QUIMEHTAMH.
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4. METOIUYECKHME MATEPHUAJIbI, OIPEIE/IIOIIME IHPOLELYPDI
OLEHUBAHUA 3HAHUHW, VYMEHHMU, HABBIKOB W (MUJH) OIIbITA
JAEATEJIBHOCTH

Texkymmuii KOHTPOJIb
Onpoc Kak CpencTBO TEKYIIEro KOHTPOJI NMPOBOAUTCS B (POpPME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEYAET Ha MOCTABJIEHHBIN BOIIPOC Ccpa3y, BpeMsl Ha IOJTOTOBKY K OTBETY
HE MPeI0CTaBISIeTCS.
HpaKTI/I‘IeCKI/Ie 3aaHus KaK CPEACTBO TCKYLICTO KOHTPOJIA IMPOBOIATCA B MHUCHEMEHHOM
dopme. CtyeHTy BbIAAeTCs 3a4aHue U npefocTtabiseTcs 30 MUHYT JUIsl peleHHs 3aJaHHUH.

HpOMe)KyTO‘-IHaﬂ arrecranus

3aueT MPOBOAUTCS ITyTEM IOABEACHUS UTOTOB IO PE3yJbTaTaM TEKYILEro KOHTPOJIS U
pe3ynbTataM BBINOJHEHUS HWHAMBUAYAIbHOIO JOMAIHEro 3azaHus. Ecim cryneHT He
CIIPaBUJICS C YaCThIO 3aIaHUM TEKYLIETO KOHTPOJIA, €EMY IPEIOCTaBISAETCS BO3MOKHOCTD CIATh
3a4eT Ha UTOrOBOM KOHTPOJBHOM MEpOIPHUITHU B (JOpME OTBETOB HAa BOMNPOCHI K 3a4eTy WU
NUCbMEHHOTO pELICHUs] TEeCTOBBIX 3aJaHuil Kk 3adety. @opMmy 3auera (ompoc WIH
TECTUPOBAaHUE) BEIOMPAET MPENOAaBaTENb.

Ecmu 3ader mpoBoauTcs B (OpME OTBETOB Ha BOIPOCHL, CTYACHTY MpeIaraercs
HECKOJIBKO BOIIPOCOB U3 IIEpEYHs BOIPOCOB K 3aueTy. Bpemsi Ha NOArOTOBKY K OTBETY HE
IIPENOCTABIIACTCA.

DK3aME€H NpPOBOJUTCS B MHUCHbMEHHOW (opme. I3 5SK3aMEHAIMOHHBIX BOIPOCOB
cocraBisgercs: 30 sK3aMEeHAIMOHHBIX OMiIeTOB. Kax b1l OMIeT COCTOUT U3 YeThIPEX BOIPOCOB.
KommuiekT 5K3aMEHAIMOHHBIX OHMJIETOB TIPEACTABICH B Y4eOHO-METOIMYECKOM KOMILIEKCE
JUCLUIUINHBL.

Ha noaroroBky k oTBeTy cTyAeHTY npeaocTtanisiercst 30 MUHYT.

Taxke sK3aMeH MOXXET OBbITh NPOBEIEH B BHJE HMTOTOBOIO KOHTPOJs. MTOroBblif
KOHTPOJIb COCTOUT U3 JBYX YacTel — TEOPETUUECKON YacTH (B BUJIE TECTOB, HA KOTOPbIE HYKHO
yKa3aThb HOMEp IMPaBUJIBHOTO OTBETA) U MPAKTHUUECKOW YacTH (B BUAE MPAKTUUYECKUX 3aJJaHUH,
Ha KOTOpbIE€ HEOOXOAMMO MPUBECTU MOJHOE MMCbMEHHOE PEILICHUE).
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