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Pabouast mporpamMma cocTaBiieHa C y4€TOM TPeOOBaHHUIA:

e [OpsJKAa OpraHu3aliM ¥  OCYIIECTBJICHUS  OOpa3oBaTENbHOW  JEATEIIBHOCTH  T10
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICHIETO O0pa3oBaHMs — MporpamMmaM OakajaBpuara,
nporpaMMaM  CIICIUAIUTETa, MpOrpaMMaM  MarucTparypbl, YTBEPXKICHHOTO MPUKA30M
MunuctepcTBa Hayku M Bbicuiero oopaszoBanHusi Poccuiickoir @enepanuu ot 06.04.2021 Ne
245(c U3MEHEHUSMH ¥ TOTIOJIHCHUSIMH )

e (enepaabHOr0 rocy1apcTBEHHOr0 00pa30BaTENBLHOIO CTaHIApTa BBICHIETO OOpa30BaHUs IO
HanpaBienuto mnoxarotoBku 38.03.05 busnec-uHpopmatuka, YTBEpKIESHHOTO IPHKA30M
MuHucTepcTBa Hayku W BhIcmiero oOpa3zoBanust Poccuiickoii ®enepanuun ot 29.07.2020 r.
Ne 838 (c u3MeHEHUSAMH U JOTIOJTHEHUSIMHU ).

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

CTapIIHi MperoaaBaTelb
kadenpsl HGOPMAITMOHHBIX TEXHOIOTHHA,
MaTeMaTUKU U QU3UKH E.A. PoiOnHIIEBa

PaGouass mporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl MHPOPMALMOHHBIX TEXHOJOTHH,
mareMaTHKH 1 pusukn (mpotokost Ne 10 ot «27» mast 2024 1.).

3aBenyrommii kadgeapoi B.10. Unbun

Pabouast mporpamma pekoMeHJ0BaHa K HCIOJIb30BAHHIO B y4EOHOM IPOLECCE METOAUYECKON
KoMuccuent pakynprera skoHOMUKH U yrpasienus AIIK (mporokos Ne 10/1 ot 19 uronst 2024 r.)

IIpencenaresib MeTOANYECKON KOMHCCHHU A.B. Xynouei

PykoBoauTe b 0CHOBHOM NPO(ecCHOHATBHOU
o0pa3oBaTe/ibHOI NPOrpaMMbl B.1O. Unbun




1. IIpeamer. Llesu 1 3a1a44 JMCHUILUIMHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

IIpeamMeToM JUCHMIUVIMHBI SBISIOTCS OCHOBHBIE METOJbl JIMHEHHOW anredpsl u
AQHAJIUTUYECKON T€OMETPUH.

HeasiMu AUCUMIVIMHBI SABISIOTCS: (OpMUpOBaHHE O0a30BBIX 3HAHUNW W H3JIOKCHHE
OCHOBHBIX METOJIOB IO JIMHEHHOW anredpe M aHAIUTUYECKOW MeOMETPUH IS JaJbHEHIIEro UX
OPUMEHEHHU B NPOPECCUOHANBHON JESITEeIbHOCTH; pa3BUTHE HAaBBIKOB JIOTUYECKOTO U
abCTPaKTHOTO  MbINUIEHUS;  (OPMHUPOBAHHME HEOOXOJMMOIO  YPOBHS  MaTeMaTH4ecKOH
MOATOTOBKH Ul TIOHUMAHUS JPYTHX MaTEMATUYECKUX U SKOHOMHYECKUX JTUCLUIUIHH.

OCHOBHBIMH 32/1a4aMU U3yUYCHUS TUCHUIUTUHBI SBJISIOTCS

— (opmupoBaHUS YyHHBEpPCAIbHBIX, OOUIETPOPECCUOHANBHBIX U MPO(HEeCCHOHATBHBIX
KOMIIETEHIIM ¥ BCECTOPOHHETO pAa3BUTUS JIMYHOCTHBIX KAa4eCTB M CIIOCOOHOCTEH K
CaMOCTOSITENIbHOMY PEIIEHUIO 3a/1a4 B MPOecCUOHANBHON cdepe;

— (opmupoBaHUE MNPAKTHYECKUX IPUEMOB UM HABBIKOB PEIICHUS THUIIOBBIX 3a/1a4
JUHEHHON anreOphl U aHATUTUYECKON T€OMETPUH;

— OBJIAJICHUE TPAKTUUYECKUMHU NIPHUEMaMH M HABBIKAMHU PEIICHUS] MAaTEeMAaTHYECKUX 3a1a4
B IIpo(heCcCHOHANLHOM 1eSTENbHOCTH;

— TpUOOpPETEHHE HABBIKOB CAMOCTOSTEIBHOW pabOTBl C JUTEPATypoOll W APYyTUMH
MH(GOPMaIIMOHHBIMU UICTOYHUKAMH T10 BBICIIIEH MaTeMaTHKE;

— pa3BUTHE JIOTUYECKOTO U AJITOPUTMUYECKOTO MBILIUICHUS, YMEHUS CTPOro H3jaraTh
CBOH MBICIIH.

MecTo AMCHUIUIMHBI B CTPYKType o00pa3oBaTe/ibHOI mNporpamMmbl. JlucruroimHa
«MareMaTH4eCcKHil aHanu3» OTHOCUTCS K nuciuiuimHaMm 0azoBoil wactu (b1.0.20) ocHoBHOM
npodecCHOHAIbHON 00pa3oBaTeIbHOM TporpamMmbl Beiciiero odpaszoBanus (ganee OIIOIT BO)
.10 HanpasyieHuto nmoaroToBku 38.03.05 buznec-uHbopmaruka.

Juctunnuua Oa3upyercss Ha 3HAHMAX, TOJYYEHHBIX B pPaMKax MIKOJIBHOTO Kypca
MaTeMaTUKHU UM COOTBETCTBYIOIIUX TUCIUILIMH CPeIHEro mpohecCHOHaIsHOr0 00pa3oBaHus a
Takke «JluHeitHas anredpay.

JucuuruinHa yurtaercs B 1 U 2 ceMecTpax, MO3TOMY IpPEIIIeCTBYET IUCIHITIMHAM
«Teopuss  BeposTHOCTEH M  MareMaTHYecKas CTaTHUCTHKa», «OJKOHOMETpPUYECKHE U
MaTEMaTHYECKUE METO/IbI UCCIIEIOBAHU».

2. IlepeyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUYEeHHUS M0 AUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM

NMPOrpaMMbl
Koawl ®opmyaupoBka |UuaukaTopsl noctuxennsi I[lianupyemblie pe3yJibTaThl

KOMIEeTeHIHii KOMIIETeHIINH KOMIETeHIINH o0yueHusi

YK-1 Crniocoben YK-1.1. Ananuzupyer [3HaTh: criocoObl popmanm3anuu
OCYIICCTBJIATH 3aaa4y, BbIACIIAA €€ M [IOCTAaHOBKH 3aJ1a4H, €€
HOMCK, 5 GasoBbie 0a30BbIE COCTABIISIOIINE,
KPUTHYECKUU COCTaBJISAIOLIKE,

YMeTh: aHAJIM3UPOBATh 3a/1a4y,

AHAJIN3 U CUHTE3 OCYILIECTBIAET 5
nH(popManuu, JEKOMITO3HIHIO 3aaun  |o D AC/AA €€ DA30BBIC
IPUMEHSTH COCTABJISAIOILNE, OCYIIECTBIIATh
CHUCTEMHBIN TTOAXOT JIEKOMITO3UIIUIO 3a1a4U;




Koambt ®opmyiaupoBka (Magukatopsl foctixkenusi I[lnanupyemble pe3yJibTaThl
KOMIIeTeH LM KOMIIETEHIIMH KOMIIETEHIIMH o0yueHus1
IUIS peLIeHUs HMETh HABBIKU. aHAJIN3A U
IIOCTaBJIEHHBIX MaTEMAaTHYECKOr0 ONUCAHUS
3a7a4 TUIIOBBIX 3a7a4 U 3a1a4
NIPUKIIATHOTO COIEpPIKAHUS.
YK -1.2. 3HATh: OCHOBHEIC IIOHATHUS,
Ocy1ecTBIISIET IOUCK U | TEPMHUHOJIOTHUIO U METO/IBI
KPUTHYECKHU BBICILIC MATEMATHKH KaK
AHAIU3UPYET cpencTBo (popmMupoBaHUS
nH(pOpMaIHIO, (byHIaMEHTAIBHBIX U

HEOOXOIUMYIO JIJIS
pELIECHHS TOCTAaBJICHHOMN
3aJ1a4u

IPUKIATHBIX 3HAHUII,

yMeTh: CaMOCTOSTEIBHO
paboTtath ¢ yueOHOH U HAyYHOU
JUTEPATYyPO, pacCIIUPSTh CBOU
MaTeMaTU4YeCKue O3HAHMUS,
CaMOCTOSITENTLHO BHIOUPATH
METO/IbI PEIICHUs
po(heCCUOHANBLHBIX 3a71ad,;
HMeTh HABBIKHU
CaMOCTOSITEIIFHOTO ~ OBJIAJICHHS

HOBBIMH ~ TEXHOJIOTHSIMH IS
peICHUA 3aJga4d u nux
BHEJPCHUEM B
poQecCHOHATBHYIO
JESATEIbHOCTb.

YK -1.3.
PaccmarpuBaer
BO3MOYHBIE BAPUAHTHI
pelieHus 3a1auu,
OLICHHUBAs UX
JIOCTOMHCTBA U
HEJIOCTAaTK!

3HaTb: OCHOBHBIE ITOHSTHS,
OIIPEIENICHUS] U METOIbl
OCHOBHBIX pa3/IeJIOB JIMHEHHON
anreOpsr;

yMeTh: IPUMEHSTH
MaTeMaTUYECKUI
WHCTPYMEHTapHUM IS
pelIeHus: TUTIOBBIX U
NPUKIIAIHBIX 33]1a4 B
npodeccuoHanbHOM
JeSATEIbHOCTH,

HMETh HABBIKH:
MPaKTUUYECKUMHU HaBbIKaMU
BBIOOpA ONTUMAIBHBIX METOJIOB
pelIeHNs TOCTABIEHHBIX 3ajay.

YK-1.4.

Ornpenenser U OLICHUBAET
IMOCIICACTBUS BO3MOXKHEIX
[PEILIEHUH 3a/1a4n

3HaTh: METO/bI pELICHUS
OCHOBHBIX THIIOBBIX U
MIPUKJIAIHBIX 337249 B
npodeccroHanbHOM
NesITeIbHOCTH;

yMeTh: (OpMaIn30BaTh
SKOHOMMYECKHUE SBJICHUS U




Koambt ®opmyiaupoBka (Magukatopsl foctixkenusi I[lnanupyemble pe3yJibTaThl
KOMIeTeHIIHii KOMIEeTeHIIHH KOMIEeTeHIIHH 00y4eHus
MIPOLIECCHI B BUJIE
MaTeMaTUYECKUX JaHHBIX,
NPUMEHSTH Pa3INYHbIe METO/IbI
pelieHus;
HMeTh HaBBIKH: 00paboTKH,
YHCIIOBBIX PACYETOB U
OLIEHUBaHMsI HHPOPMALINH,
MOJyYEHHOU B PE3YJIbTATE
pelIeHUs TOCTABIEHHBIX 3a7ay.
3. O0béM TUCHUIIMHBI M BUABI Y4eOHOH padoThI
Ounas popma 3aounas popma OuyHo-3a04Has
00y4deHus oOyueHus dbopma oOyueHwHs
B T.Y.TIO B T.4.TI0 B T.4.1I0
Bubi pa6ot ceMecTpaMm cemMecTpam cemMecTpam
BCETO = g« [Bcero o g« Bcero| £~ =
3 3 ) 5] 5] 5]
b= s = = = =
3 8 8 8 8 8
— (& — N N (32
OO61mas Tpya0EMKOCTh 15/5
ITMCIIATIIINHEL, 3a49.€/1./9aCOB, B 6/216 ’4 45/162| — - — 16/216(3/108| 3/108
TOM YHCIIE:
KonTakTHas paborta, 4acos: 90 23 62 - - - | 52 ] 26 26
- JeKIuK 36 14 22 — — - | 24 | 12 12
- IPaKTUYECKUE (CEMUHAPCKUE) 54 14 40 - - - | 28|14 14
3aHATUA
- nabopaTopHbIe PabOTHI - - - - - - - - -
CamMocTosTenpHas padoTa, 9acoB 126 26 | 100 — — — | 164 | 82 82
KoHTpob yacos — — — — — — — —
By npoMexyTOUYHOI aTTecTannu | 3auet/ [3a4eT]PK3aMeH| — — - 3a4eT|IK3aMeH
(3a4€T, SK3aMEH) HK3aMeH




4. Conepxkanue TUCUUILTHHBI

4.1. Pa3feibl AMCHMILJIMHBI M BUAbI 3AHATHI (TeMaTHYeCKHUH IL1aH).

11\/?1 Pa3gen nuciuIninHabl JI 113 JIP CPC
Ounast popma 00ydeHUS
| cemecTp
Paznen 1. Beegenue B MaTeMaTHYeCKHU i 5 5 3 14
aHaJIu3.
1. |Tema 1. MHOXecTBa ¥ (PyHKITUH. 2 2 — 2

2 Tema 2. Ilpenen pyukiun. OCHOBHBIE TEOPEMBI O 1 2 —

' npeesax.
3 Tema 3. beckoHeuHO Majble 1 OECKOHEYHO 1 2 — 4
' 6osbire GyHKIUU. 3aMedaTenbHble TPeIeIbl.

4. |Tema 4. HenpepbIBHOCTh (PYHKITUH. 2 — — 4
Paznen 2. IudpepennuaibHoe ucuuciaenme 8 8 — 12
(pyHk1uM 0HOI EepeMeHHOo.

Tewma 5. [IpousBoaHas GyHKINU. 2 2 — 4

5. .

Juddepenunponanre GyHKINH.
Tema 6. JuddepenuppoBanue cioxxHOM, HEIBHO
6 3aJJaHHOH 1 00paTHOW (QYHKIWH. 4 4 — 4
* |Jlorapudmuueckoe auddepeHuupoBaHue.
[Tpon3BOIHBIC BBICIINX MTOPSIIKOB.
v Tema 7. Teopemsbl 0 nuddepeHnpyeMbix — — 2
" | byHKIHAX.
8 Tema 8. Juddepenunan dyukiuu. [Ipasuno 2 2 — 2
"~ |Jlonurans.
Bcero 3a | cemecTp 14 14 - 26
Il cemecTp
9 Tema 9. UccnenoBanue GyHKIIUU C TTOMOIIBIO 2 4 — 10
" | mpon3BOIHOM.

10. |Tema 10. ®opmymna Teiiopa. - - B 4
Paznen 3. IudpepennuaibHoe ucuuciaenme 2 4 - 10
(GyHKUIMU IBYX MepeMeHHbIX.

Tema 11. ®yukuus nByx nepemeHsbix. [Ipenen

11. |pynkuun. YacTHble Nponu3BOAHbBIE QYHKIMH 2-X 1 2 — 4

nepemeHHbIX. [Toaabni muddepenmmann.
Tema 12. DxcTpemyM QyHKINHU 2-X IEPEMEHHBIX.
1 2 4

12. |HeoOxomuMoe 1 JOCTaTOYHOE YCIIOBUS -
CYIIECTBOBAHMSI SKCTPEMYMA.

13 Tema 13. IIpon3BoHas Mo 3aJaHHOMY — - B 2

" |HampaBnenwuto. ['panueHT.
Paznen 4. UnTerpajibHoe ucumcjieHue 10 16 - 238




GyHKUMM 0OTHOW MepeMeHHOI.

14 Tema 14. HeonpeneneHHbl HHTETpaJL. 2 4 6
" | OCHOBHBIE METO/Ibl HHTETPUPOBAHUSI.
15 Tema 15. MuTerpupoBanue apodHo- 2 2 4
" | parmoHANBHBIX YHKIIAM.
Tema 16. VHTEerpupoBaHue TPUTOHOMETPUUECKUX
16. |dynkuuii. HHTErpupoBaHHe  HMPPANMOHAIBHBIX 2 : :
GbYyHKIMHA.
17 TeMUa 17. OnpeneneHHBI HWHTErpajll, €ro 2 2 4
CBOWCTBA M METO/IbI BHIYHCIICHUSI.
18, Tema  18. IlpunoxeHus  OmnpeaeiIeHHOTO 9 2 4
MHTErpaa.
19, Tema 19. [TpuGnuxeHHOE BHIYMCICHUE B B 4
OIpEICICHHOTO HHTETpaa.
20. |Tema 20. HecoOcTBEHHBIE MHTETPAJIBI. — 2 2
Paznea 5. luddepennuanbHubie ypaBHEHUS. 6 10 24
Tema 21. Tuddepenimanbsabie ypaBHEHS,
21. | ocHoBHble noHsTHS. JY ypaBHEeHuUs 1-ro mopsika c 1 2 4
PA3IENSIOIIMUCS TEPEMEHHBIMH.
Tema 22. OqHOpPOIHBIC U JTMHEHHBIC
22. | muddepenunanbupie ypaBHeHHs |-ro mopsiaka. 1 2 4
YpaBHenus bepuymn.
Tewma 23. Jluddepennmanpapie ypaBHECHUS
23. | BeIcIMX nopsakoB. Y 2-ro mopsaka 2 2 4
pAan pAnKa,
JIOMTyCKAIOIIHE MOHKEHNUE TIOPSIJIKA.
o4 Tema 24. JIOJ1Y 2-ro nopsiaka ¢ OCTOSHHBIMHU 1 1 2
" | koo ureHTamu.
o5 Tema 25. JIHJLY 2-ro nopsizka ¢ HOCTOSSHHBIMA 1 3 6
" | ko3¢ duLIeHTaMu.
26. Tema 26. [Ipumenenne auddepeHnrarbHbIX — — 4
ypaBHEHHUH B 9KOHOMUKE.
Pa3nen 6. YUuciioBble U cTeneHHbIE PSABI. 2 6 24
Tema 27. YucnoBsle ps/ibl, OCHOBHbIE TOHSTHUS.
27 Heo6xoauMelit 1 1ocTaTOUHBIE TPU3HAKHT 2 2 8
CXOJIMMOCTH YUCIJIOBBIX 3HAKOMOJIOXKHUTEIbHBIX
PSIOB.
28 Tema 28. YucnoBble 3HaKOUEPEIYIOLUIHECS PSIJIBL. — 2 6
" | [Ipusnak JleitOuuia. 3HakorepeMeHHbIE PSJIbI.
Tema 29. Crenenssle psabl. O6sacTb
29. |CXOIMMOCTH CTENEHHBIX psoB. Pa3noxenune B 2 6
(GYHKIMH B CTENICHHBIE PSi/IbI.
Tewma 30. [TpubnrkeHHOE BEIYHCICHUE 3HAYCHUS
30. |dyHKUMI ¥ ONpeAETIeHHOT0 HHTETpaja ¢ B B 4
TTOMOIIIBIO PSIJIOB.
Bcero 3a |l cemecTp 22 40 100
Beero 36 54 126




OuHo-3a04Has popma 00yUeHHS

Il cemecTp
Paznen 1. Beegenue B MaTeMaTHueCKui 2 4 24
aHaJIu3.
1 Tema 1. MHoxecTBa 1 pyHKLUU. - - 6
2 Tewma 2. IIpenen ¢pyakiuu. OCHOBHBIE TEOPEMBI O 1 2 6
" |mpenenax.
3 Tema 3. beckoneuHo Masbie U OECKOHEYHO 1 2 6
" | Gonpmue GyHKIWH. 3aMeUaTeIIbHBIC PEACIBI.

4 Tema 4. HenpepbiBHOCTD (DYHKLIUU. - - 6

Paznen 2. ludPepennuaibHoe ucumncjieHme

. N 10 10 38
(yHKUIMHU 0HON NepeMeHHOI.
Tewma 5. [IpousBoanas GpyHKIUU. 2 2 6

5. .

HuddepernmupoBanue GyHKIHA.
Tema 6. JuddepenuppoBanue cioxxHO, HEIBHO
6 3aJJaHHOI 1 00paTHOW (QYHKIWH. 4 4 10
" |Jlorapudmuueckoe auddepeHuupoBaHue.
[Tpon3BoHBIE BBICIIUX MOPSIKOB.
7 Tema 7. Teopemsbl 0 nuddepeHnpyemMbix - - 2
" | byHKIMSAX.
3 Tema 8. Juddepenunan dyukiuu. [Ipasuno 2 — 6
" |Jlonurans.
9 Tema 9. UccnenoBanue GyHKIIUH C TOMOIIBIO 2 4 10
' MTPOM3BOTHOM.

10. |Tema 10. ®opmymna Teitnopa. - - 4
Paznen 3. IudpepennuaibHoe ucuuciaenme 3 3 20
(GyHKIMU ABYX MepeMEeHHbIX.

Tema 11. ®yukuus nByx nepemeHsbix. [Ipenen

11. |pynkuun. YacTHble MpoU3BOAHbBIE QYHKIIMH 2-X — — 8
nepemeHHbIX. [Toaablil nuddepenmmann.

Tema 12. DxcTpemyM QyHKINHU 2-X TEPEMEHHBIX. 8

12. |Heo0xoamMoe U JOCTATOUHOE YCIOBHS B B
CYHIECTBOBAHMSI DKCTPEMYMa.

13 Tewma 13. IIpousBoaHas 10 3aJAHHOMY — - 4

" |nanmpaBnenuto. ['panueHT.
Bcero 3a |l cemecTp 12 14 82
111 cemecTp
Paznen 4. UnTerpajibHoe ucUMcieHHe
. . 8 10 24
(pyHKIIUM OHOH NTEpeMEeHHOM.
14 Tema 14. HeonpeneneHHbI HHTETpaJL. 2 4 6
" | OCHOBHBIE METO/IBI HHTETPUPOBAHUSI.
15 Tema 15. MaTerpupoBanue a1poOHO- 2 2 4

panMoHaAIBHBIX (QYHKIIMH.




Tema 16. VHTErpupoBaHue TPUTOHOMETPUICCKUX

16 9 — — 10
. |pynkumit. MHTerpupoBaHHe  HpPPALMOHATBHBIX
(hyHKIHH.
17, TeMva 17. OmnpeneneHHbIi UHTETpall, €ro 2 2 4
CBOMCTBA U METO/IbI BHIYMCIICHUSI.
18, Tema  18. Ilpunoxenus  OmpenereHHOTO 2 2 4
UHTErpaa.
19 Tema 19. [TpuGnuxeHHOE BHIYNCICHUE B B 4
OIpEICNICHHOT0 HHTETpaa.
20. |Tema 20. HecoOcTBEHHBIE HHTETPAJIBI. — — 2
Pa3nen S. JuddepeHunaibHbie ypaBHEHUS. 4 4 32
Tema 21. luddepenimanpaple ypaBHEHUS,
21. | ocHoBHbIe ToHATHS. JIY ypaBHEHUs 1-r0 OpsiKa C 1 1 >
pa3IeSIOIMMUCS IEPEMEHHBIMHU.
Tema 22. OgHOPOIHBIC U JIMHEHHBIC
22. | muddepeHnuanbuble ypaBHeHUd 1-r0 mopsaka. 1 1 2
YpaBHeHus beprysum.
Tema 23. [luddepenunanbable ypaBHEHHUS
23. | BeIcIIHX OPSAKOB. JIY 2-ro mopsiaka, B B 8
JIOTTYCKAIOIINE MOHUKEHHUE TTOPSIKA.
24 Tema 24. JIOJLY 2-ro nopsiaka ¢ OCTOSHHBIMHU 1 - 3
" | koappurmenTamm.
o5 Tewma 25. JIH/[Y 2-ro mopsiyika ¢ OCTOSTHHBIMU 1 2 7
" | koappunmenTamm.
6. Tema 26. 1:[pI/IM€HeHI/IC TG depeHIaTbHBIX — — 4
ypaBHEHUN B YKOHOMHUKE.
Pa3nen 6. YUuciioBble U cTeNeHHbIE PSAIBI. - - 26
Tema 27. YucnoBsie psIbl, OCHOBHBIE TOHSTHSI.
27, Heo6xoanuMelii 1 1ocTaTOYHBIE TPU3HAKU — — 10
CXOJIMMOCTH YMCIIOBBIX 3HAKOMOJIOKHUTEITHHBIX
PSI0B.
28 Tema 28. UncnoBble 3HAKOYEPETYIONTUECS PSIBL. — — 6
" |IIpusnak JleiiOHuna. 3HakonepeMeHHbIE Psi/ibl.
Tema 29. Crenennsie psapl. O0nacTh
29. |CXOIMMOCTH CTENEHHBIX psAfoB. Pa3noxenue B B 6
(GYHKIWH B CTENICHHBIE PSIIBIL.
Tema 30. [TpuGnuxeHHOE BHIUNCIIEHUE 3HAUCHUS
30. |dyHKUOMI U OMpPeNETEeHHOTO HHTETPAIa C B B 4
MIOMOIIBIO PSIJIOB.
Bcero 3a |11 cemectp 12 14 82
Bcero 22 28 164

3aouHas Gpopma oOyueHHs




4.2. ConepxaHue pa3/iesioB y4eOHOM AUCHUNIIMHBI

Pa3zgen 1. BBenenue B MaTeMaTHYECKHI aHAJIN3.

Tema 1. MHo:xkecTBA M (PyHKIMN.

OCHOBHBIE MOHATUSI TEOPUM MHOXKECTB. UnciioBble MHOMXeCTBA. MOyib AEHCTBUTENBHOIO YMCIIA.
OKpecTHOCTb TOUKH.

[Tonsitue Qynkmuu. CnocoObl 3agaHus (QyHkiuii. OCHOBHBIE CBOWCTBAa (DYHKITHH.
OcHOBHBIE 37IeMeHTapHble PYHKIUU U UX TpaduKu. DIeMEeHTapHbIe IpeodpazoBaHue rpadukos
byakumii. Kmaccudukanms ¢ynknuid. Crnoxsasle ¢yaknuu. OOpatHbie QyHknuu. HesBHbIC
¢ynkunu. MHOro3HaYHbIE (PYHKIIUH.

Tema 2 Ilpenen pynkunu. OCHOBHBIE TEOpPeMbI 0 Ipe/esax.

OcHOBHbIE MOHSTHUSA YUCIJIOBOM MOCJIEA0BATEIBbHOCTH. [Ipenen YUCIIOBOM
nocnenoBarenbHocTd. llpegen dynkuuu. OpHoctoponHue mpenenbl (GyHKUuU. OCHOBHBIC
TEOPEMBI O Mpeeax.

Tema 3. beckoHeuHo MaJible U 0eCKOHe4YHO OojibiiMe (GyHKHUHM. 3aMeyaTebHbIE
npejebl.

beckoneuHo maibie BEIMYUHBI U UX CBOMCTBa. CpaBHEHHE OECKOHEYHO MaJIbIX BETUYHH.

beckoHneuHo OoJblIe BEIWYMHBI M WX CBOMCTBA. CBSI3b MEXKIYy OCCKOHEYHO MAJIBIMU H
OeckoHeyHO OonbIMMU BenuynHamu. CpaBHeHHE OECKOHEYHO MajblX Benu4MH. Tabmnwuia
HKBUBAJIEHTHOCTEN OECKOHEYHO MaNbIX (PYHKIIHM.

[TepBblii U BTOPOIi 3aMeUyaTeNIbHbIE IPEACIBI.

PackpsITHE HEOMPEICIEHHOCTE!H BHIa [%}, [f}, [0—0], [oo—oo], [0-00], [1‘”], [f} :
o0 o0

Tema 4. HenpepbIBHOCTb (DYHKIIUH.

[Tonsitue HempepbiBHOCTH (yHKIUU. TOYKM pa3pbiBa (YHKIMM M HUX Kilaccuukanus.
Beprukansable acuMnToTbl. OCHOBHBIE TEOpPEMBl O HeENpepbIBHBIX (yHKuusAx. CpoiicTBa
HETPEPHIBHBIX ()YHKITHIA.

Pazpen 2. IuddepenumnaibHoe ncuucjaenue GVHKIMY 0IHOH epeMeHHOoM.

Tema S. IIpousBoanas pynkuuu. {udpdepenuupoBanne pyHkuuii.

3anauu, IPUBOJAIINE K MOHATUIO MPOU3BOAHOM. OmpeneneHre u reOMETPUUECKU CMBICIT
MIPOU3BOJHON. YpaBHEHUE KacaTeIbHOM M HOpPMalu K KpUBOM. PU3NYECKUM U MEXaHUYECKUU
CMBICI MPOU3BOJAHON. DKOHOMUYECKUI CMBICI MPOU3BOAHON. DIacTUYHOCTh PyHKUIMU. CBA3b
HENpepbIBHOCTH U AU depeHunpyeMocTH QyHKIUH.

Beruucnenuss mpouwsBogHOM mo  ompexaeneHuto. IlpaBuna  nuddepeHmupoBaHus.
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKINH.

Tema 6. IuddepenuupoBanne cJI0KHOH, HESIBHO 3aJaHHOH M 00paTHON (QyHKUMH.
Jlorapudpmuyeckoe nupdpepennuposanue. lIpon3BoaHbIe BLICHINX MOPAIKOB.

[TpousBoaHas cioxxHoOM U o6patHOil pyHkuuu. Jlorapudpmuueckoe nuddepeHpoBaHue.
[TpousBonHas HesBHOM QyHKIMU. [Ipor3BOIHBIE BBICIINUX MTOPSIKOB.

Tema 7. Teopemsl 0 1uppepeHupyemMbIX GPyHKIHUAX.

Teopems! Poins, Jlarpanxa, Komm.

Tema 8. Juppepenunan pynkuuu. [lpasuiio Jlonurans.

[Tonsitue u cpoiictBa auddepenunana. [Ipumenenne nuddepenuana B NpuOIKEHHBIX
BbIunciaeHusX. Juddepenmansl BEICIIUX MOPSIKOB.

Teopemb! Jlonuransa. PackpsiTHe HeEOnpenen€HHOCTEW pPa3au4HbIX BHUAOB C IIOMOIIBIO
npasuia Jlonurans.

Tema 9. UccnenoBanue GyHKIUH ¢ IOMOIIBLIO TPOU3BOAHOM.

Boszpacranue n yObiBanue ¢pynkiuu. Heobxonnmele U JOCTaTOYHBIE YCIOBUS BO3PACTAHUS
u yObBaHus JuddepeHnupyemMoin QyHkuuu. OkcTpemyMmbl ¢yHkuuu. Heobxonumbie u
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JIOCTaTOYHbIC YCJIOBUSl CYIECTBOBAaHHUS 3KcTpeMyma. HamOospliee W HauMeHbIEe 3HAYCHHUS
(GYHKIIMH Ha OTpE3Ke.

IIpuMeHeHne NPOU3BOJHON B PELICHUN 3a/1a4 YIKOHOMUKHU.

Beinmykinocts U BOrHyTOCTh rpaduka (yHKUuHU. JIOCTaTOUHBIE YCJIOBHUS BBIIYKJIOCTH U
BOrHyTocty QyHKuui. Touku neperuoa.

Acumnrotsl rpaduka GpyHkiuu. HakiioHHbIE aCUMIITOTHI U MX HaXOKICHUE.

OOm1ast cxema OJTHOTO MCCIe0BaHUs QYHKIUN U MOCTPOSHUS UX IPauKOB.

Tema 10. @opmy.a Teiiiopa u MakJjopena.

®opmyna Teinopa u Maknopena. [lpumenenne Gopmynsl MakiaopeHa B MpUOIMKEHHBIX
BBIUNCIICHUSIX.

Paznen 3. luddepennuanbHoe ucuucjieHue QYHKIMHT IBYX NepeMeHHbIX.

Tema 11. ®yHkuuA JBYX NepeMeHHbIX. YacTHble NPou3BOAHBbIE (PYHKIHMHU ABYX
nepeMeHHbIX. IloHbIi nuddepenuna.

OyHKIMKU OBYX mnepeMeHHbIX. OcHOBHBbIE MOHATUA. [Ipenen u HempepbIBHOCTh (YHKIHH
JIBYX TEPEMEHHBIX.

YactHble TPOU3BOAHBIE 1-TO MOpsSAKAa U UX T€OMETpUYECKUU cMbICi. [loHsATHE YacTHBIX
MIPOU3BOTHBIX BBICIINX MOPSIIKOB. Heobxomnmoe u JI0OCTaTOYHOE yCIIOBUE
mubdepernrpyeMocTd QyHKIUU ABYX nepeMeHHbIX. [lomublit nuddepennman GyHKIUN IBYX
nepeMeHHbIX. [IpuMmeneHne monHOTO auddepeHnnana K MTPHOIMKEHHBIM BBIYUCICHUSM.
[TpousBoanas cnoxknoit pynkuuu. [Tomnas npousBoanas. [IpuMeHeHne YacTHBIX MTPOU3BOTHBIX
B SKOHOMUKE.

Tema 12. Jxkcrpemym (pyHKkuuu AByX nepeMeHHbIX. HeoOxommMmble U 10CTaTOYHbIE
YCJIOBHS CYIIECTBOBAHMS IKCTpeMymMa.

OkctpeMyM (GYHKIUU JBYX MepeMeHHbIX. HeoOxomumble M JOCTATOYHBIE YCIOBHS
sKcTpeMyMa. Cxema ruccieoBaHus QYHKIIUH JIBYX TIEPEMEHHBIX Ha IKCTPEMYM.

Tema 13. IIpousBoaHasi o 3aJaHHOMY HanpasJieHu10. ['paauent.

Pa3pen 4. UurTerpajibHoe ucunuciaenye GyHKINYA OJHONM epeMeHHOIi.

Tema 14. Heonpeaesienublii uHTerpaj. OCHOBHbIe MeTO/Ibl HHTETPUPOBAHHUS.

[TepBooOpaznas ¢ynkuus. OrmnpeneneHue M CBOWCTBA HEONPEAENEHHOIO HHTErpaa.
Tabnuna UHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.

OcHOBHBIE METO/IbI HHTETPUPOBAHMS: METO, HETIOCPEICTBEHHOIO UHTETPUPOBAHMS, METOJ
3aMEHbl NEpPEeMEHHOH (TmoaBeAeHNEe oA 3HaK Jud¢epeHnrana) U MEeToj MHTETPUpPOBaHUS IO
4acTsM.

Tema 15. UnTerpupoBanne paliuoHaJIbHBIX ajredpandeckux GpyHkuui.

Panyonanenele  apobu. MHTerpupoBaHue NpOCTEHIINX — palMOHAIBHBIX  ApoOeil.
WuTerpupoBaHne NpaBUIBHBIX UM HENPABWIbHBIX  pallMOHaJbHBIX  JIpobeil.  Meton
HEOIpeaeNIeHHbIX KO3 QHUIIMEHTOB, METO/1 YACTHBIX 3HOAUEHUIA.

WuTerpupoBanue QyHKIHHI, COfepKalUX KBaJAPaTHBIA TPEXUJICH.

Tema 16. HHTerpmpoBaHue TpHUroHOMeTpHYecKuX ¢(yHkuuii. HHTerpupoBanme
HPPALMOHAINBHBIX (PYHKIIUIA.

WHTerpupoBaHne TPUrOHOMETPUYECKUX (QYHKLIUH.

WuTerpupoBanne HMppalMoOHAIBHBIX ainreOpandeckux QyHKuuid. Tpuronomerpuyeckue
MOJICTAHOBKH.

[TonsiTue o “HeGepymMXCcs” UHTErpasax.

Tema 17. OnpenesieHHbINH HHTErPaJl, €ro CBOWCTBA U METO/bl BHIYHCIEHHS.

[ToHssiTME W  TreOMETPUYECKUH  CMBICH  OmpeaenéHHoro  uHTerpana.  (CBoiicTBa
OIIPEIEIEHHOTO UHTETpaa.

OnpenenéHHblii uHTErpas Kak (QyHKOMs BepxHero npexaena. Popmyna HeroToHa-
JleiiOHu1A.
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3amMeHa nepeMeHHo 1 (opMysia UHTETPUPOBAHHUS MO YACTSAM B ONPENEIEHHOM HHTETpaJe.
WHTerpupoBaHue YETHBIX U HEYETHBIX (DYHKIMI B CHMMETPHYHBIX MpeAeax.

Tema 18. IIpujio:keHus onpeaeeHHOro MHTerpaJja.

[TpunoxeHus onpenenéHHOro MHTErpaga: BbIYMCICHHUE IUIOMAAeH MI0CKUuX GUryp, JUIMH
JOyT TJIOCKUX KpPUBBIX, OOBEMOB TeNl M IUIOMIAJeH MOBEpXHOCTEH BpamieHus. dusndeckue
HPUIIOKEHUS ONPEICIEHHOI0 MHTErpala: BEIYMCICHHE TyTH, paOOoThI.

[TpumeHeHne onpeaeIeHHOro HHTErpaina B 3KOHOMHUKE.

Tema 19. IIpubankeHHOe BbIYUCIEHHE ONpPeAeJIeHHOT0 HHTerpaJa.

[TpubnmkEHHOE BBIYMCICHUE OMPEACIEHHBIX WHTETPAloB: (opMylia MpsIMOYrOJIbHHUKOB,
dbopmyna Tpanennii, popmyia mapados (Cumrcona).

Tema 20. HecoGcTBeHHBIE HHTETPAJIbI.

[TonsTne HecoOCTBEHHBIX HHTerpasioB. HecoOCTBeHHblE HHTErpaibl ¢ OECKOHEYHBIMU
npezenamMu MHTerpupoBaHus. HecoOCTBeHHBIE HHTErpaibl OT HEOTPAaHHMUYEHHBIX (YHKIIHH.
[Tpu3Hak cxoAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Pazpen 5. InddepennmannLunie ypaBHeHHS.

Tema 21. OcHoBHBIE NOHATHUA A depeHHANBHBIX YPABHEHHIA.
JuddepeHunanbHbIe YPABHEHUS NEPBOI0 NMOPSAKA ¢ Pa3AeJAI0MMMUCH IIepeMEeHHbIMH.

OO6uwme nousaTHs o AuddepeHUuaNbHBIX ypaBHeHMsX. OOliee pelleHue, HayallbHbIE
YCIIOBHS, YaCTHOE pemieHue quddepeHaabHoro ypaBHeHus. 3agada Komm.

Juddepenunanbaple ypaBHEHHUs IEpBOro MOPsAKA. YPaBHEHUS C Pa3AeISIOIIUMUCS
IIEPEMEHHBIMM.

Tema 22. OpgHopoanble U JHHelHble AuddepeHUHATIbHbIE yYPAaBHEHUS MEPBOIo
nopsiaka. Ypasuenue bepuysim.

OpHoponuble nud¢epeHIuaTbHble YpaBHEHMS M METOA MX pemieHus. JluHeiHble
g depeHaIbHbIe YpaBHEHUS H METOBI MX pemieHus. Y pasuenue . bepaymm.

Tema 23. JuddepeHunajbHbie yYpaBHeHHsl BbICIIMX mopsiakoB. JIY BToporo
NMOPAAKA, JONYCKAIIHE NOHUKEHHUS NOPAIKA.

OcHOBHBIE NOHATHS, 00lIee pelIeHre, YaCTHOE pelieHue JudepeHIaabHble YpaBHEHUS
BBICIINX MOPsAKOB. 3anadya Komm. nuddepeHnnanbupie ypaBHEHHs, TOMYCKAIONINE TOHIKEHHIE
HOpsAJKA.

Tema 24. /Iuneiinbie oqHOpoAHBbIe TU(epeHINATbHbIE YPABHEHHS] BTOPOT0 NMOPS/IKA
¢ MOCTOSTHHBIMH KO3(PHUIHEHTAMH.

Jluneitnble auddepeHnnaIbHble YpaBHEHNs BBICHINX MOPSAKOB. JIMHENHHbIE OAHOPOIHBIE
muddepeHmanbable  ypaBHeHUs: BToporo mopsaka (JIOAY). Crpykrypa oOmiero perieHus
JIOAY Broporo mnopsaka. JluneitHsle ogHOpoHBIE NU(D(epeHIaIbHbIE YPaBHEHUS BBICIINX
HOPSIKOB C MOCTOSTHHBIMU KO3 (QUIIEHTaMH.

Tema 25. JIlunHeiiHble HeoqHOpoAHbIe IM(pdepeHIUATbHbIE YPABHEHHS BTOPOIo
NMOPAJKA C NOCTOAHHBIMH KO3(ppHuneHTramu.

Jluneitusle HeogHOpoaHbIE nUpPepenumanbubie ypasaenus (JIHAY). Ctpykrypa oOuiero
pemenus JIHAY. Meron Bapuanuu Nnpou3BOIbHBIX NMOCTOSHHBIX. JIHAY BTOpOro mopsaka c
MOCTOSIHHBIMU KO3 (UIIMEHTaMH U [TPaBON YacThiO CHELMATILHOTO BU/IA.

Tema 26. IIpumenenne nuddepeHINAIBHBIX YPABHEHUH B IKOHOMHUKe.

Pa3znen 6. YucioBble M cTeNEHHBIE PSAABI.

Tema 27. YucioBble psiibl, OCHOBHble NOHsATUAA. HeoOxoaumplii M aocTaTrovyHble
NPU3HAKHU CXOAUMOCTH PANOB.

OCHOBHBIE TIOHATHS YHCIOBBIX pspoB. CBoicTBa psaoB. Psax  reomerpuueckon
nporpeccuu. HeoOXoauMBblii MpU3HAK CXOAMMOCTH YUCIOBOTO psijia. [[apMOHUYeCcKUid psI.

JlocratouHbple NPU3HAKKM CXOAUMOCTH 3HAKONOCTOSHHBIX psAnoB. [lepBblii mpu3HaK
cpaBHeHMs psaoB. llpenenbHblil mpu3Hak cpaBHeHus. Ilpusnak [lanambepa. PaaukambHbII
npusHak Konm. MuTerpanbubiil npusznak Komm. O60011eHHbINH TapMOHUYECKUH PAI.
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Tema 28. Uwuciaosble 3Hakouepenywiumecss psiabl. Ilpusnak  JleliOHuma.
3HakonepeMeHHbIe PSIAbI.

3nakouepenyronecs psaael. [IpusHak JlelOnuma. OOmmMi JOCTaTOYHBIA IMPU3HAK
CXOJIMMOCTH 3HAKOTIEPEMEHHBIX PSI/IOB.

AOcomioTHasT M yCJIOBHasl CXOJMMOCTh UHUCIOBBIX psioB. CBoiicTBa a0CONIOTHO
CXOJIAILIUXCS PSAOB.

Tema 29. Crenennbie psiabl. O0JacTh CXOAMMOCTH CTeNEeHHBIX psijioB. Pa3inoxenune
(yHKIUI B CTeNIeHHbIE PAABI.

OyHKIMOHANbHBIE pAabl. OCHOBHbIE MOHATHSA (YHKIUMOHANBHBIX pAnoB. [IpusHak
Beiepmrpacca.

CxonuMocTh cTeneHHbIX psnoB. Teopema AGens. MHrepBan u paguyc CXOAUMOCTH
cTeneHHoro psaa. CBONCTBA CTEMEHHBIX PAJIOB.

Tema 30. IIpudiamxkeHHOoe BbIYHC/IEHHEe 3HaYeHHs (YHKIUIA U omNpeaeieHHbIX
HHTErpajioB ¢ NOMOIIbIO PSI0B.

Paznoxenne QyHknuii B creneHHbie psabl. Psapl Teidimopa m Maknopena. PaznokeHnue
HEKOTOPBIX 3JIEMEHTapHBIX QyHKIUH B psja Teinopa-MakinopeHa.

[TpunokeHuss CTENEHHBIX pAAOB. [IpuOnMKEeHHOE BBIYHMCICHUE 3HAYCHUH (YHKIUU.
[Ipubim>xeHHOE BHIYHMCIICHUE ONPEIeICHHBIX HHTETPAJIOB.
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4.3. IlepeueHb TeM JIeKI Uit

/o

Tema nexkuun

O0BéM, u

dbopma o0yueHus

OYHasn

OYHO-
3a04YHas1

3a04YHast

| cemecTp (1151 0uHOM hopMBI 00yUeHHS)

Pa3zgen 1. BBegenue B MaTreMaTHYECKUA aHATM3.

MHuo:xecTBa 1 QyHKIIUH.

OcCHOBHBIE  MOHATUS  TEOPUM  MHOXKECTB.  YHUCIIOBBIC
MHOKecTBa. Monynb aeiicTBuTenpbHOro uuciaa. OKpecTHOCTh
TOYKH.

[Tonstue ynkmuu. CrocoObl 3amanust ¢yHKU. OCHOBHBIC
cBoiicTBa (hyHKIMH. OCHOBHBIE JIeMEHTapHbIE (DYHKIIMH U UX
rpagukn.  DneMeHTapHble  NpeoOpazoBaHue  TpaduKoB
¢bynkuuid. Knaccubukanust ¢ynakuuit. Crnoxssie (QyHKIHH.
Oo0parubie pynkiuu. HesBuble ¢GyHKIMH. MHOTO3HAaYHbIC

GbyHKIHN.

Ipenen unciaoBoi mociaenoBareabHocTu. Ilpenen pynkuum.
Teopembl 0 mpeaesax.

Yucnosas MOCJIEA0BATEIbHOCTD. [Ipenen YHCIIOBOU
nocnefoBarenbHocTu. [lpu3Hak cymiecTBoBaHUS —Ipenesa
nocinenosarenbHocTu. [lpenen ¢yHKIMM B TOYKE U Ha
6eckoneuHoctu.  OnHocTopoHHUEe mpenenbl.  OCHOBHBIE
TEOPEMBI O TIpeJeIiax.

BeckoneuHo Mmanble u OecKkOoHE4YHO OouyblHe (QYHKIMH U UX
cBoiicTBa. CpaBHEHHE OECKOHEUHO MajbIX BEeIM4YUH. Tabiauna
HKBUBAJICHTHOCTEH OECKOHEYHO MaNbIX ()YHKIIHH.

HenpepblBHOCTh (DYHKIIMH.

Paznen 2. InddepenunanbHoe ucunciaenne GyHKIMN OTHOIM
IepeMeHHOM.

10

IIpousBoanas ¢pynkuuu. {lupdepeHunpoBanne GpyHKIUi.
3amaud,  NOpUBOAAIIME K  MOHATHIO  IPOU3BOJHOM.
OnpeneneHne M TeOMETPUYECKHI CMBICI IIPOU3BOJHOM.
VYpaBHEHHE KacaTeIbHOW U HOPMaAIH K KpUBOW. PU3NUECKUN U
MEXAHUYECKUN CMBICI TPOU3BOIHON. DKOHOMUYECKHI CMBICI
MIPOU3BOAHOM. DIacTUYHOCTh GyHKIIUU. CBs13b
HENpepbIBHOCTH U AU HepeHIupyeMocT! (QyHKIHH.

Beruncnenuss mnpousBogHoM 1o onpeneneHuto. IIpasuia
b depeHIMpOBaHUS. [IpounsBoaHbIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

5-6.

Ju¢pdepeHurpoBanue CJI0KHOH, OOPATHOW ¥ HESBHO
3aJ]aHHOM (pynxnmii. Jlorapupmuueckoe
au¢pdepenurpoBanue. [IpousBoaHbIe BHICIIMX NOPAAKOB.

Judpdepenumnan pynxkuun. lipasuiio Jonurass.

Bcero 3a | cemecTp
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Il cemecTp (a5 0uHOM GopmMbI 00yUeHHUsT)

HccaenoBanue pyHKIMH ¢ MIOMOIIbLIO IPOU3BOIHOM.

Bo3pacranne wu yOwiBanue ¢yHkuuu. HeoOxomumbie u
JOCTaTOYHBIC  yCJIOBHS ~ BO3pacTaHWsi W yOBIBaHUsA
muddepeHpyeMoil  PYHKIIUUA. DKCTPEMYMbl  (DYHKIIHH.
Haubonbinee u HanMeHbIlee 3HaUYeHUsT (DYHKIIMK HA OTPE3KE.
JlocTaTouHbIe YCIIOBHSI BBITYKIIOCTH U BOTHYTOCTH (DYHKITHIA.
Touku meperuba. OOmas cxema TMOJHOTO HCCICIOBAHUS

GyHKIIHH.

Paznen 3. JIuddepenumnanbHoe wucuucieHne QyHKIUH
HECKOJIbKHUX NMepeMeHHbIX.

@DyHKIUA [ABYX MNepeMeHHbIX. YacTHble NPOM3BOAHbIE
(pyHKUIHH U dIKCTPeMyM (PYyHKIHMHU ABYX NlepeMeHHbIX.

OyHkiusa 1ByX nepeMeHHbIX. OCHOBHBIE NOHATHS, 00J7acTh
onpezneneHus. YacTHble NOPOU3BOAHBIE 1-ro  mopsika.
OCHOBHBIE OHATHUS 3KCTpeMyMa (PYHKIMH IBYX IEPEMEHHBIX.
HeoOxonumble u JocTaTOYHBIE YCIOBHS CYIIECTBOBAaHUS
skcTpemyma.  Cxema  uccinefoBaHMss — (YHKUMM — JIBYX
IIEPEMEHHBIX Ha SKCTPEMYM.

Pa3nen 4. UnterpaibHoe ucyucjieHne pyHKIMU 0HOMH
nepeMeHHOI.
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Heonpenenennblii naTerpaj. OCHOBHbIE METOIbI
HHTErpuPoOBaHus (PyHKUIMH.

[lepBooOpasnas  ¢ynknuu. OmnpeneneHue ©W  CBOKCTBA
HEONPEJCICHHOT0  HMHTerpaia.  TaOiuWiia  WHTErpajioB
OCHOBHBIX JIEMEHTAPHBIX (HYHKIIHH.

OcHoBHbIE METO/IbI UHTETPUPOBAHUS: METOJI
HEMMOCPCACTBCHHOTI'O HHTCIPHUPOBAHUA, METO 3aMCHBbI
MEPEMEHHOMN 1 METOJ1 MHTETPUPOBAHUS IO YACTSAM.

HNurerpuposanue panMoOHAJIBHBIX aJredOpan4ecKux
(pynxumii.
Pammonansuele  apobu.  MHTerpupoBaHue — mpocTeHInx
palnoHanIbHbIX ApoOel. MHTerpupoBaHue NpaBUIBHBIX U
HEINPAaBUIBHBIX palOHaIbHBIX npo0eit. Meron
HEOIpPEIETEHHBIX KO3 PUIMEeHTOB, METO/T YaCTHBIX
3HOQYEHUH.
WurterpupoBanne  GQyHKIMM, coxeplKalluX  KBaJpaTHbIN
TPEXWIECH.

HNHTerpupoBanyne HEKOTOPLIX MPPALMOHAJIBHBIX (PyHKIHIA.
HNHuTerpupoBanne TpUroHOMeTpU4ecKUX pyHKIHI.

OnpenesieHHbIA MHTETPAJI M €r0 CBOMCTBA. Bolunciienue
OIpeeJICHHOr0 MHTerpaJja.

IloHATHE W  TEOMETPUYECKUM  CMBICI  ONPEACIEHHOTO
WHTEerpana. CaoiicTBa ONpEeAEIEHHOTO HWHTETpaa.
OnpenenéHHbIl UHTETpan Kak (DYHKIMS BEPXHEro Mpeena.
®opmyna Heiorona-Jleiibuuma. 3ameHa TIEpeMEHHOW W
dbopMyna HHTETPUPOBAHMS TIO YACTAM B OMNPEIACIEHHOM
WHTErpae.
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IIpnioxenus onpeneileHHOro HHTerpaJa.

IIpunoxkeHus  ONPEeNeNEHHOIO  MHTErpaja:  BBIYKMCIICHHE
Iomaned IIOCKUX (GUTYyp, JUIMHBI YT TUIOCKOW KPHBOM,
00bEeMOB TENl W IUIOIIAJed TIOBEPXHOCTEH BpAIlCHUS.
[IpruMeHeHue onpeeIEHHOro HHTErpajia B dKOHOMUKE.

Paznen S. Inddepennuaibubie ypaBHEeHHUS.

NuddepeHunanbHbie YypABHEHHS, OCHOBHbIE IOHATHSA.
JAunddepenunaibubie ypaBHeHUS MEPBOT0 MOPSIAKA.

OO6mue noHsTus o quddepeHnranbHbpIX ypaBHeHUIX. OO1ee
pelieHre,  HadaJlbHBIE  YCIOBHS,  YacTHOE  pEUICHHE
TQhepeHIaTbHOTO ypaBHCHUSI. 3amaua Komm.
Huddepenumanpaple  ypaBHeHUss  1-ro  TOpsaka — C
pa3AeISIOIIUMUCS IEPEMEHHBIMHU.

Onnoponnsie auddepeHuanbable  ypaBHeHHS. JIMHEHHBIC
muddepeHranbable ypaBHeHHs. Y paBHeHue f. beprymm.

JAudPepenuunaibubie ypaBHeHUs, 10IyCKaIOLIHe
MOHMKEHHUE MOPAIKA.

OcHoBHBIE IOHATHS MU PEPEeHITNATBHBIX YPABHEHUN BBICIIHX
nopsakoB. Juddepenmanbupie ypaBHEHHUS], JOMYCKAIOLHE
MOHM)KEHUE MOPsIIKa.

10.

JIuneiinble oqHOpOAHBIe TU(PepeHInATbHbIE YPABHEHHUS €
MOCTOAHHBIMH KO3 PpUuHEeHTAMH. JInneinbIe
HEOAHOpPOAHbIe aHu(p(epeHIUAIBLHbIE YPABHEHUSI 2-TO
NMOPAJKA C NOCTOAHHBIMH KO3(ppHumeHTaMu.

Jlunelinple omHOpoaHbIe auddepeHnnanbHbIe  ypaBHEHUS
BTOPOTO HOPsI/IKA C OCTOSSHHBIMU KO3 UIIEHTaMH.
Jluneiinple omHOpoaHbIe auddepeHnnanbHbIe  ypaBHEHUS
BBICHIMX MOPSIIKOB C MOCTOSIHHBIMU KO3 PUIIEHTaMU.
JluHeliHble HEOTHOPOAHBIE MU depeHIaTbHbIE YPaBHEHUS
(JIHAY). Crpykrypa obmero pemenus JIHAY. JIHAY
BTOPOTO TOpSAKAa C TOCTOSIHHBIMU KO3(QQUIMEHTaMU U
paBoil YacThIO CHENMAIBHOTO BHJIA.

Pa3nes 6. UnciioBble U cTeneHHbIe PSAbI.

11.

YucaoBble PAAbl, OCHOBHbLIC IIOHSTHS. H606XOI[I/[MI>II71 H
A0CTATOYHbIC NPU3HAKH CX0IMMOCTH YHUCJTOBBIX|
SHAKOIMMOJIOKUTEC/IBHBIX PAAOB.

OcHOBHbIE TOHATHUS YUCIOBBIX psA10B. CBOMCTBA PSI0B.

Psn reomerpuueckoil mporpeccun. HeoOxoaumelil mpu3HaK
CXOIMMOCTH  4YHUCIOBOro psanxa. ['apmoHnueckuii  psia.
JlocTaro4yHble NPU3HAKM CXOJUMOCTH  3HAKOIIOCTOSHHBIX
psnoB. llepBelii npu3Hak cpaBHeHUs psAnoB. lIpenenbHbIi
npu3Hak cpaBHeHus. Ilpusnak [lamamGepa. PamguxanbHbIi
npusHak Komm. MHTerpansHenil nprusHak Komm.
OO60011eHHBII TaApMOHUYECKUHN PAI.

Bcero 3a |l cemectp

22

Bcero

32

24
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4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHH (CEMUHAPOB)

/o

Tema mpakTUUYECKOro 3aHATUS (CEMUHApa)

O0beMm, u

dbopma oOyueHus

O4dHasi

OYHO- 3a04YHasn
3a04YHas1

| cemecTp (aJ1s1 0uHO¥N (pOpMBI 00YUEHMS)

Pa3zgen 1. Beeaenune B MaTeMaTHYeCKHIT aHAJIU3.

Oynkiusa. CBoicTBa QYHKIIUN.

[Ipenen Gyukmm.
[Ipenen ¢pyHKIMU B TOUKE U HA OECKOHEYHOCTH.
Brruunciienue npenenos, pacKpbITHE

0] o0
HEOIpeIeIEHHOCTEH BUIa 6 | — ,[oo—oo],
o0

[IepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEIEIIBI.
PackpeiTe HeonpeneneHHoCcTEN BUaa

o=} | %)

Paznen 2 InddepennuaibHoe ncuncieHue
(pyHk1UM 01HOI EepeMeHHO.

[MpomsBomuass QyHkuuu. OCHOBHBIC MpaBUIIA
Qg QepeHIpOBaHuSI. I'eomeTrpuueckuit U
SKOHOMUYECKUIN CMBICI TPOU3BOIHOM

5-6.

JuddepeHnupopanme CJI0KHOM, HESIBHO
3aJaHHOI u obOpaTtHot byHKIHi.
Jlorapudmuueckas mpousBoaHas. I[IpousBoaHbIe
BBICIIIUX TOPSAKOB.

Huddepennunan pynkuuu. [Tpasuno Jlonurans.

2

Bcero 3a | cemecTp

14

Il cemecTp (1151 04HOIT hopMBbI 00yUeHHS)

Uccnenoanue GyHKINMA ¢ TOMOIIBIO TPOU3BOHOM.

HccnenoBanue GYyHKIIMM ~ Ha  IPOMEXKYTKH
BO3pacTaHMsl M YObIBaHMS (YHKLIHH, 3KCTPEMYMBI.
Uccnenosanue byHKIIIHT Ha BBIITYKJIOCTb,
BOTHYTOCTb, TOUKH Ieperuoa.

2

[TonHoe uccnenoBanue PyHKIMH.

Paznen 3. JduddepeHunanbHoe HCHHCICHHE
(pyHK1I UM 1BYX IepeMeHHBIX.

YacTtHele IIPOU3BOHBIE byHKIMN JIBYX
MEPEMEHHBIX.

HccnenoBanne (GyHKIUM JBYX TIEPEMEHHBIX Ha
IKCTPEMYM.
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Pazgen 4, HuTerpajabHoe HCYMCJIEHHEe
(pyHKIIUM OHOH ITEpeMEeHHOM.

5-6. Heonpenenennsiii uaTErpas. 4 2
OcHOBHbIE METObI HHTETPUPOBAHUSI.

7. WuTerpupoBanue  paluMoOHATIBHBIX  (YHKIHH. 2 2
HNuterpupoBanue MPOCTEHIITUX npo0eit.

WuTerpupoBanue JIPOOHO-paIIMOHATBHBIX
byHKIHA. Meron HEOIpeIeTICHHBIX
K03 pUIMeHTOoBR.

8-9. WNuTerpupoBanue TPUTOHOMETPUYECKHIX 4 -
byHKIHA.

WuTerpupoBanre uppaoHaIbHbIX (QYHKIIHUMA.

10. OnpeneneHHbli HHTETpall. Brruncnenue 2 2
OTIPEICIEHHOTO MHTerpajga. MeToa MOACTaHOBKH
U TIO YacTsIM B OTIPE/ICTICHHOM HHTETpaJe.

11. [TpunoxeHus onpeneseHHOro HHTerpaia: 2 2

12. HecoOcTBeHHbIC HHTETPATBI. 2 —
Paznen 5. Iudpepennuanbabie ypaBHeHHS.

13 Huddepenunanpupie ypaBHEHHS 1-TO mopsaka c 2 2
Pa3AeISAIOIMUMUCS TTIEPEMEHHBIMU.

14. Huddepennnanbable ypaBHeHHUsT 1-ro mopsaka: 2 2
OJIHOPOJIHbIE, TUHEHHBIE U YpaBHeHUs bepHyim.

15. Huddepennnanbable ypaBHEHUs, IOMYCKAIOIIHe 2 —
MTOHIKEHUE TIOPSIIKA.

16. Jluneitnpie  omHOpoAHBIE U depeHIaTbHbIE 2 1
ypaBHEHHsI 2-TO TOpSAOKa C TOCTOSHHBIMHU
K03 ULIEHTaMHU.

17. Jluneitnple HeogHOpOnAHBIE nudQepeHInanbHbIE 2 1
ypaBHEHUS (JIHAY) c MOCTOSIHHBIMU
koahdunreHTaMmu u paBoil 4acTbIO
CTIEIMAIBHOTO BH/IA.

Pa3nes 6. UnciioBble U cTeneHHbIE PSAbI.

18. UYucnosele  psasl.  IlpusHaku  cxogumoctu 2 —
YHCIIOBBIX PSJIOB.

19. YucnoBble 3HaKOUEPETYIOIIUECS PSIIbI. 2 —

20. CreneHHbIe PSAAbL. 2 —

Bcero 3a |1 cemecTp (1151 04HOI popMBbI 00yUeHNSA) 30 -
Bcero 40 26
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4.5. IlepeyeHn TeM J1a00OPATOPHBIX padoT.
JlaGopaTopHbie pabOThI HE TPEAYCMOTPEHBI.

4.6. Buabl camMocTosiTeJIbHOH PadoOThl CTYJAEHTOB W IMepedyeHb Y4eOHo-
METOAUYECKOro ofecrevyeHus 1JIsl CAMOCTOSITeILHOI PadoThl 00y4ar0IMXCH.

4.6.1. IloAroToBKa K ayAUTOPHBIM 3aHATHAM

AynUTOpHBIE 3aHATUS NPOBOAITCS B BHJAE JEKUUH (M3JI0KEHHE TEOPETHYECKOIO
MarepHaia), IpakKTUYECKUX 3aHATUH (IPUMEHEHUE UMEIOIUXCS 3HAHUN NPU PELICHUH TUIIOBBIX
3agad). [IpakTuyeckue 3aHATHS MPOBOIATCS C LEIBIO 3aKPEIUICHUS M YrIIyOJeHUs 3HAHWNA 10
u3ydaeMol TeMe. B Xxozme JIeKIMM PAacKpBIBAIOTCA OCHOBHBIE BOIPOCHL B paMKax
paccMaTpuUBaEMOl TEMBI, JAENAI0TCS aKIEHThl Ha HanOoJee CI0XKHBIE U WHTEPECHBIC MOJIOKCHHS
U3y4yaeMoro Mmarepuanga, KOTOpble JOJDKHBI ObIThb IPHUHATHI CTYJEHTaMH BO BHUMAaHMUE.
Matepuansl 1eKIUH SBISIOTCS OCHOBOW I TOATOTOBKM CTYJEHTA K PAKTUYECKUM 3aHATUSIM.

IIpy moAroTOBKE K ayAUTOPHBIM 3aHATUSAM CTYICHT JOJIKCH:

— U3Yy4YUTh MaTepuabl JIEKIHH;

— IpopaboTaTh PEKOMEHYEMYIO JINTEPATYPY;

— CaMOCTOSITEIbHO  IpopaboTaTh TEOPETHYECKUM  Marepuan, BbIHOCHUMBIM Ha
CaMOCTOATENIBHOE U3Y4YECHUE,;

— BBIIIOJIHUTB JOMAIIHEE 3a/laHue, IPOPENIaTh TUIIOBBIE IPUMEPBHI.

OCHOBHOHM 1LI€IbI0 NMPAKTUYECKUX 3aHATHI SBISETCS OBJIAJICHUE HAaBBIKAMH DPELIEHUS
TUIIOBBIX 33Jad M0 BBHICIIEH MaTEMATHUKE, a TAaKXE KOHTPOJb 3a CTEHEHBI0 YCBOCHUS
OPOHAEHHOIO MaTepualla, XOJOM BBINOJIHEHUSI CTYACHTaMU CAMOCTOATEIbHOW pabdoThl U
paccMOTpeHHE TUIIOBBIX U Han0oJiee CI0XKHbBIX BOIIPOCOB B paMKaX U3y4yaeMOl TEMBI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB).
KypcoBsie paboTsl (ITPOEKTHI) HE MTPETYCMOTPEHBI.

4.6.3. Ilepeuyenb Tem pedepaToB, pacueTHO-TpaguiecKux pador.
Pedepartsl, pacueTHO-Tpaduueckue padboTsl HE IPETYCMOTPEHBI.

4.6.4. IlepeyeHnb TeM " Y4e0OHO-MeTOANYEeCKOro odecrmeueHHs OIS
CAMOCTOSITE/ILHOH PadoThl 00yYAIOIIHXCSI.

No O0beMm, u
n; Tema camocrosTenbHOM VuebHo-MeToIuuecKoe dopma oOyueHus
paboTsI obecrieuenne OYHO- | 3a0YHAs
I OuYHas
3a04HAas

Pa3znen 1. BBenenue B Kpemep H.III. Bricmas

MaTeMaTHYeCKHii MaTeMaTHKa UII 3KOHOMHCTOB.— 14 24 -

aHaJIu3. M.: banku u bupxu, 2004.

Pazgen 2.

Kpemep H.III. Bricmas
MaTEMaThKa Uil SKOHOMHCTOB.— | 20 38 -
M.: Banku u bupxwu, 2004.

JAudppepenunanbHoe
HCYHUCIeHHe PYHKIUH
O/THOI ITepeMEeHHOM.

Kpemep H.III. Beicias

Paznea 3.
MaTeMaTHKa JIJIsl S)KOHOMUCTOB.—
Aunddepenuunanbuoe M:E 2]13 2004 10 20 _
HcuncIeHne GyHKIUN .. banku u bupxu, . HCIp.
— M.: U3patenbctBo «Jleno» AHX,
ABYX IepeMeHHbIX. 2008. — 720 c.
Paznen 4. Kpemep H.III. Bricmas 28 24 -
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HNuTerpaabHoe MaTeMaTHhKa il 3KOHOMHCTOB.—
ucuncjienne ¢yaknun | M.: banku u bupxu, 2004, H.IL
O/IHO¥i IepeMeHHOI. Kpemepa. — 3-¢ uzn. — M.: JOHUTU-

JAHA, 2010. — 479 c.
Pa3znen 5 Kpemep H.IL. Boiciias
JAuddepenunanbubie MaremMaTuKa JJisi 93KOHOMHUCTOB.— 24 32 -
YPABHEHHs M.: banku u bupxu, 2004.
Pa3zgen 6. UucnoBbie u Kpewmep H.II, Boiciaz 24 26 _
P — MaTeMaThka Uil 3KOHOMHUCTOB.—

M.: banku u bupxu, 2004.
Bcero 126 164 -

4.6.5. [lpyrue BUABI CAMOCTOSATEIbHOI PadoThI CTY/A€HTOB.

Jlnst mydiiero yCBOGHHMsl Marepuaia mo AUCHUIUIMHE ~MaTtemaTuka” mpeaycMOTPEHO
BBITMIOJTHEHHE KaX/IbIM CTYJI€HTOM HWHIUBUIYaTbHOIO JOMAIIHETo 3afaHus. Yackl, BblACIsIEMbIe
Ha BBITIOJIHEHUE UHIUBUIYATIHLHOTO 33JJaHUs1, BXOJST B CAMOCTOSITEIBHYIO PaObOTy CTY/ICHTA.

Tembl UHAMBUAYABHBIX 3a/IaHUN:
1. llpenen hyukIHM.
2. luddepenumanbHoe ucuucienne GyHKIUU OTHOM MePEeMEHHOM.
3. UHTerpanbHOe ncunciaeHne GyHKIUU OAHOM epeMeHHOM.
4. uddepenunanbHoe uCUUCICHIE PYHKIIMH JBYX MEPEMEHHBIX.
5. luddepennmansabie ypaBHEHUSI.

4.7. llepeyeHb TeM U BHI0B 3aHSATHI, IPOBOAUMbIX B HHTEPAKTUBHOM Gopme.

He npegycmoTrpensl.

5. @OH/1 OLIEHOYHBIX CPEACTB [JIsl IPOBeJeHUs IPOMEKYTOUYHON aTTeCTAUH

[TonHoe onucanue (oHA OLIEHOUHBIX CPEJCTB TEKYLIEH U MPOMEXKYTOUYHOM aTTecTaluu
00y4aroImuxcs ¢ MepeyHeM KOMITETEHIIUH, ONMCaHUeM IoKa3aTeNeil 1 KpUTepHeB OLEHUBAHUS
KOMHGTGHHHﬁ, [IKaJI OOCHUBAaHWA, TUIIOBBIC KOHTPOJIBHBIC 3aaHWA U METOJUUCCKHUE MAaTCPUAJIbL

MMPEACTABJICHBI B IIPUJIOKCHUHN K JTaHHOM nporpamMmme.

6. YuyeOHO-MeTOAMYECKOE O0ecIeYeHue JUCHUIIINHDI.

6.1. Pekomenayemasi iuTepatypa.

6.1.1. OcHoBHas iuTEpPaTypAa.

Ne n/mt ABTOD, Ha3BaHME, MECTO U3JaHUs, U3/1-BO, FOJl U3/1aHUS, Kon-Bo 3k3. B
KOJIMYECTBO CTPAHMII 610I1.

1. Kpemep H.III. Beicmias matemaTtuka A SKOHOMHCTOB.— M.: banku u 11
bupsxwu, 2004.

2. OBununaukoB I[1.dD. Bricmas maremartuka. — K.: Buma mk., 1991. 25

3. Hanxo ILE. u np. Beiciiast MaremaTuka B ynpaxxHeHHUsIX U 3a7a4dax (B 2- 100
X gacTsx).— M.: Beicmias mikona, 1986.

4. Kupunuesckuit B.B., Konsimosa H.A. Kypc Beicuieit maremaruku. K.: 6
Hayxk. lymxka, 1998.
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5. [Iunaues B.C. Bricmas marematuka. M.: Beicmi. mk., 1990. 75

6. [Iumaues B.C. 3amayHuk mo BEBICHIEN MaTteMaTthke. M.: Bpicmi. IIK., 24
2001.

7. Munopckuii B.I1. CoopHuk 3amau 1o Beicimield matematuke M.: Hayka, 121
1987.

8. PxeBckuii, C. B. Bpicmas wmarematuka [ nuHeliHas anrebpa u ONEeKTPOHHBII
aHaJIUTUYEeCKas reoMmerpus : ydeOHoe mocooue / C.B. PxeBckmil. — pecypce
Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -

Texcr: 3JIEKTPOHHBIM. - URL.:
ttps://znanium.ru/catalog/product/1065260 (mara oOpareHus:
02.09.2024). — Pexxum 10CTyIIA: 110 TOAMKCKE.
6.1.2. JlomosHMTeJbHASI JIUTEpaTypa.
Ne ni/mn ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3/1-BO, TOJl U3JIaHUs, KOJIMYECTBO CTPAHUIL

1. Kpacc M.C., UYymnpeiHoB b.II. OcHOBbl MaTeMaTUKU U €€ MPWIOKEHUS B
HKOHOMHMYECKOM 00pa30BaHUU: YUeOHUK. — 6-¢ u3., ucnp. — M.: U3parensctBo «Jlemo»
AHX, 2008. — 720 c.

2. [Mucemennsnii [I.T. KoncnekT neknwmii o Beiciieid matematuke / JI.T. [TucbMeHHBIH. —
10-e u3n., ucnp. —M.: Aiipuc-IIpecc, 2011. — 608c.

3. Bricmias matematuka ajist 5KOHOMUCTOB: [IpakTHKyM UIst CTYZIGHTOB BY30B, 00YYaIOIINXCS
Mo ’KoHOMHUecKuM criermanbHocTsaM / [H.II. Kpemep. u nap.]; mox pen. npod. H.IIIL
Kpewmepa. — 2-e uzz., nepepad u non. — M.: JOHUTU-JTAHA, 2007. — 479 c.

4. I'eBopksn [1.C. Breiciiast maremartuka. JlnHeiiHast anreOpa v aHaIUTHYECKast TEOMETPUSL.
— M.: ®DUSMATIIAUT, 2011. — 208c.

5. Manyrun. B.A. Maremartuka ans sxkoHoMHUCTOB: Jluneiinas anreOpa. Kypc nexuuid. —
M.: — Okemo, 2006. — 224c.

6. Manbixun B.W. Breiciias maremaTtuka: YuyeOHoe nmocodue. 2-e u3f, nepepad. u gon.— M:
NH®PA-M, 2009. — 365¢

7. COopHuK 3a1a4 Mo BhICIIeH MaTtematuke amsi SkoHoMucToB / ['eBopksH [1.C. u np.; [oxg
pen. I1.C. T'eBopksina. — M.: 3AO «M3narenbctBo «KOHOMEKAY, 2010. — 384 c.

8. C6opuuk 3anau nmo Beicmiel matemaruke. 1 kype / K.H. Jlynry, A.T. IluceMeHHsbI,
C.H. ®equn, FO.A. [lleBuenko. — 7-e uza. — M.: Aiipuc-tipecc, 2008. — 576 c.

9. COopHuk 3anauy no Beicuied matemaruke. 1 kypc / K.H. Jlynry, J.T. IlucbmenHsIi,

C.H. ®enun, F0.A. llleBuenko. — 7-e uzn. — M.: Aiipuc-npecc, 2008. — 576 c.

6.1.3. [lepuoanueckue U3aHUA.

He npenycMoTpeHsI.

6.1.4. MeTtoanueckue yKazaHus I 00y4alOLIUXCS 10 OCBOCHUIO THCIMIIJIMHBI.

ABTOp, Ha3BaHUEC, MECTO U3JaHUA, U31-BO, I'OJ] U3JaHHA, KOTMYCCTBO CTpaHUI]

Maremarudeckuii aHaiau3. MeTogudeckue YKa3aHUs K NPAKTUYCCKUM 3aHATUAM U

1 | camocrosTenpHON paboOTe ¢ BapuaHTaMU WHAWBUYaIbHBIX 3aannid./ PeionniieBa E.A.

Jlyranck, y3n-so JI'AY, 2022. —124 c.

2 Marematnka. Metoauueckue yKa3aHus Uil MPaKTUYECKUX 3aHATUIA U CAMOCTOSITEIIbHOM

pa6OTBI C 3aaHUsAMM JJIA pacquHo-rpa(queCKoﬁ pa60TLI JJIA IIOATOTOBKH CIICIIUAJIMCTOB
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3204HOM (hOpMBI 00yUEHHS HanpaBIeHUs «DKOHOMUYecKast 6e3onacHocThy / ['opoenko E.E. —
Jlyranck: U3n-so JIHAY, 2019.—

48 c.

6.2. Ilepeuensn

pecypcoB

I/IH(l)OpMaIII/IOHHO-TeﬂeKOMMyHI/IKaIII/IOHHOﬁ ceTHn

«HHTepHeT» (naJee - ceTh «UHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIUIJINHbBI

Ne o/

HasBanue nuntepHeT pecypca, aapec U pekuM I0CTyIma

1

O6mepoccuiickuit

MaTeMaTUYECKUN
http://www.mathnet.ru/ (nata oopamienus: 20.04.2023).

noptan  (MHGOPMAIIMOHHAs  CHUCTEMa)

Hayunass  snexTpoHHas

http://elibrary.ru/defaultx.asp (mara obpamenus: 20.04.2023).

onomnoreka eLIBRARY.RU Pexxum  gocrymna:

Mathcad-cripaBounuk

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp (nata oopamenus: 20.04.2023).

110 BBICIIICH MaT€MaTHUuKEC

DBbC «3unanmym» — http://znanium.com (mara obpamenus: 20.04.2023).

ObC «Jlanb» — http://e.lanbook.com (mxara obpamenus: 20.04.2023).

ook W

DBC«AgriLiby» — http://ebs.rgazu.ru (mara obpamienus: 20.04.2023).

6.3. CpeacrBa odecnieyeHUs1 OCBOECHM S AUCHUTIIUHBI

6.3.1. KomnbrorepHbie 00y4awiyue 1 KOHTPOJIMPYHOIIHeE NIPOrpaMMbl

@OyHKIHS TPOTPAMMHOT0 00ecTIeyeHUs
Ne | Bua yuebnoro | HaumeHnoBaHue mporpaMMHOTO Fp—
n/m 3aHATUSA o0ecrieueHus KOHTPOJIb ACTIPY oOyyaromas
1omas
1 | Jlekunonsnsle, (CucremMa TUCTaHIIMOHHOTO + + +
npaktudeckue 0oyuenus Moodle

6.3.2. Ayamo- 4 BUIEOMOCOOHSs

He npenycMoTpeHsl.

6.3.3. KomnbloTepHble Npe3eHTALNN Y4eOHBIX KypPCOB

He npeagycmotpensl.

7. Onucanue MaTepuaJbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMOI JJIs OCYIIeCTBJIEHHA
00pa3oBaTeIbHOI0 NMpouecca 1Mo JMCUUIINHE

HaumenoBanue o6opyaoBaH-
Ne | HBIX yueOHBIX KAOMHETOB, [Tepeuenb OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
/1 | OOBEKTOB ISl MPOBEIECHUS MaTepHuaoB
3aHATHI
1 |I-319 - aymuropus  mns | Cron xumud. —1 mwit., cron aya. — 10 m., cton 6a3oBsiii — 10 mit.,
NPOBEJCHUS MPAKTUYCCKUX M |CTyN yueHud. — 30 mit., Bemnranka — 2 mT., Jocka J/TexX mok. — 1 mr.,
nabopaToOpHBIX 3aHATHI MIK. € 3/71BEpPbIO — 2 MT., CTON aya. — | mT.
ObopynoBanue st 7a0OpaTOpHBIX. PabOT MO ONTHKE H
KBaHTOBOW (Qu3uke (3. IIUT, MUKPOCKON «MUp», MUKPOCKOIL,
anmapat 1/¢uryop., pedIiakToMeTp yHHUBEpC., (OTOMETp. CKambsl,
nepecu. ycranoska [1002 EM, nacoc ¢opBakyyMH., MUKpodupa-
muomerp 7@, ocseturenr OC-21u fap.); yueOHO-METOAUYECKUEC
MaTepHaIbl
3. |M-322 - ayautopua pgna|lllkad c 3/ a8. — 6 wt., cetih-2 mT., Kpecio — 2 IiT., cToit 1 TymO.
caMoCToATe/IbHOM pa6o'rb| n|l— 13 mIT., CTOJI ZLBYXTyM6. —1 mT., CTOJ ayna. — 5 IIT., HIKa(Jp I
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http://www.mathnet.ru/
http://elibrary.ru/defaultx.asp
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
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http://e.lanbook.com/
http://ebs.rgazu.ru/

WHOMBUAYANbHbIX ox. — 1 mr., ctyn mab. — 1 mT., cTyn yuyeHWd. — 6 mT., CTyd
KOHCYAbTaLMi /MATKU#. — 17 mT., KomeoTep — 2 wrT., ¢p/peszak — 1 wr., MOY —
1 WT., IpUHTEp — 2 IIT.

6. MexaucCUIINHAPHBIE CBSI3H

IIporoxoa
COIJIaCOBaHUs paboyell IpOorpaMMsl ¢ IPYrUMHU AUCHUIUIMHAMU

[pennoxennus 006 N3MEHEHUSIX B
HanmeHOBaHUE TUCIUILTAHEI, . .
N Kadenpa, ¢ koTopoii MpoBOIUIOCH paboueit mporpaMme.
€ KOTOPOil MPOBOIMIIOCH
COTJIACOBAHUE 3axmroueHue 06 urorax

COTJIACOBAHHE

COTJIaCOBAHUS
Kadenpa nadpopmanmonasix
«MeTomrr u MOTIETTH B )] 'Hl?, dopman COrIacoBaHO
SKOHOMHUKE» TEXHOJIOTUH, MATEMaTHKH U (PU3UKU
Kadenpa Gyxranrepckoro yuera,
«CraTtucTuKa» CoryiacoBaHo
aHaJIM3a U ayIuTa
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JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep Hepeuens [Moanuce
Howmep Crpanuiisi ¢
MIPOTOKOJIA OTKOPPEKTHUPOBAHHBIX 3aBEJyIOIIETO

M3MEHCHUS M3MEHEHUSIMU -
U JaTa IIYHKTOB Kagenpoit

1. No'1 ot

21 6.1
03.09.24
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IIpunoxenne 2

JIMCT meproanvecKuX MPoOBEepPoOK padoyei MporpaMmbl

JlomKHOCTHOE U110,
MIPOBOIUBIIIEE ITPOBEPKY:
®.1.0., 10/KHOCTb,
MTOAMHICH

Hara

[ToTrpebHOCTH B
KOPPEKTUPOBKE

[TepeyeHb MyHKTOB, CTP.,
pa3aenoB, TPeOYOMuX
H3MEHEHMI
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE

YUYPEXJIEHUE BBICIIIET'O OBPA30OBAHUSA «JIYT AHCKHMI TOCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/J OHEHOYHBIX CPEJACTB
0 AUCHUIUTMHE (MOAYI0) «MaTtemMaTH4eCKui aHaInu3»

Hampasnenue moxaroroBku: 38.03.05 busnec nHpopMaTruka

Hamnpasnennocts (npoduis): buznec-unpopmartuka

YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox Havaa moarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIWII, COOTHECEHHBIX C HHINKATOPAMHW JOCTHKEHUSI KOMIIETEHIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon dopmynupoBka Wuaukatopbt Oran [Tnanupyemsbie HaumenoBanue monysei u (wim) | HammeHoBaHME OLIGHOYHOTO
KOHTPO- | KOHTPOIUPYEMOM JOCTIDKCHHUS (ypoBeHb) pe3yIbTaThl O0Y4YCHUS pas3nesoB JUCIUITIHHBL cpezcTBa
aupyeMm KOMIIETCHIIUA KOMIIETCHIIUA OCBOCHUS Texymuii | IIpoMexxyTouH
oM KOMITCTCHIINU KOHTPOJIb | as aTTecTalus
KOMITe-
TEHIIUU
YK-1 Crocoben YK-1.1. IMepBoiii 5Tan | 3HaTH: CIIOCOOBI Paznen 1. Beenenue B TecTsl 3K3aMEH
OCYILECTBIISATH AHaIM3HUpYyeT (moporos.brii dopManusauy 1 MaTeMAaTHICCKHIA aHAITU3. 3aKPBITOrO
MOMCK, 3ajaqy, YPOBCHB) TOCTAHOBKH 3a/1a4H, Paznen 2. ludpdepennumanproe | THIA
KPUTHYECKUI BBIACTIAA €C ce 6a30BEIC ucuncieHue pyHKIUHN OTHOM
aHaIM3 ¥ cuHTe3 | 0a30BbIe TIEPEMEHHOM.
uHpOpManuy, COCTaBJISIOLIME, COCTABIIAIOTIHE. Paznen 3. luddepenumansHoe
MIPUMEHSATH OCYILECTBIIACT ucuuciIeHne QyHKIUU IBYX
CUCTEMHBII JIEKOMITO3UIIUIO IIEPEMEHHBIX.
NOAXOM IJIs 3a/1a4u Paznen 4. NurerpansHoe
peleHus UCUYHUCIIeHHEe (YHKIMH OJHOU
IOCTaBJIEHHBIX IIEPEMEHHOM.
3a/1a4 Paznen 5 Iuddepennuanbanie
YpaBHEHUS.
Bropoii atan yMeThb: aHanu3upoBath | Pasnen 1. Beenenue B Tecto 9K3aMeH
(HpO,E[BI/IHYTLIﬁ 3aaavy, BbIACIIAA €€ MaTeMaTUYEeCKUU aHaIus. OTKPBITOT'O
YPOBEHE) 6asosrre Pasnen 2. lnddepennnanpuoe | THIA
COCTaBIIAIOIIHUE, ycurciIeHne GpYHKIHHE OQHOI (BoTIpOCHI
OCYIICCTRIATH HIEPEMEHHOM. AT
JIEKOMITO3HITHIO 3a7a9H ompoca)

Pasnen 3. luddepennmansuoe
ucuuciaeHne GyHKIUU IBYX
MIEPEMEHHBIX.

Paznen 4.  WurerpanbHoe
UCUUCIIEHUE (QYHKIUU OJHOMN
MEPEMEHHOM.

Paznen 5 luddepennmanbabie




YpaBHEHHS.

Tpetwmii aTam HMETh HABBIKH Pasnen 1. Beeacuue B PacueTHas | sKk3aMeH
(BBICOKMIA aHaJIu3a u MaTeMaTHYCCKHUN aHaIu3. pabora
YPOBCHB) MaTeMaTH4YeCKOTo Pasnen 2. IuddepennuanpHoe
ONMCAHUA TUIIOBBIX | pcunciaeHue QYHKIUU OTHOM
3a/1a4 v 3a1a4 IIEPEMEHHOM.
IIPUKJIATHOTO Paznen 3. luddepennmansuoe
COJICpKaHUSI. UcUHCIeHUE PYHKIIUA IBYX
MEPEMEHHBIX.
Pazgen 4.  UurerpasibHOE
ucurcieHne (QGyHKIUH OJHOU
IIEPEMEHHOM.
Paznen 5 uddepenumnanbabie
ypaBHEHUS.
YK-1.2. ITepBsiii 3Tan 3HaTh: OCHOBHBIC Paznen 1. Beengenue B TecTsl 9K3aM€eH
OcymiecTsisier (moporoselii MOHATHS, MaTeMaTHUCCKUN aHaIn3. 3aKpBITOTO
HIOHCK H YPOBCHB) TEPMUHOJIOTHIO U Paznen 2. luddepennmansuoe | THIA
KpHTHHCCKN METO/IbI BBICIIEH UCUHCIeHne QYHKIUU OTHOM
AHATHSHPYCT MaTEeMaTHKH KaK MIEPEMEHHOI.
nggfﬁlﬁdy?é CPENCTBO Paznen 3. Iuddepennuansaoe
— (dhopMupoBaHHUS ucuuciIeHne QyHKIUU IBYX
OCTABICHHOI (dbyHIaMEHTANBHBIX | IEPEMEHHBIX.
3a7aun Y TIPUKJIATHBIX Pazgen 4.  UurerpaibHoe
3HaHUM. ucuuciaeHne QYHKIUH OJIHOU
[IEPEMEHHOM.
Paznen 5 Juddepennuanpanie
YpaBHEHHSI.
Bropoii stan yMeTh: Paznen 1. BBenernue B TecTnl DK3aMEH
(MpOABUHYTHIA | CAMOCTOATEIBHO MaTeMaTHYeCKUM aHaIu3. OTKPBITOT'O
YPOBEHb) paborarsb ¢ yueOHoi | Paznen 2. [lupdepenimansroe | THIA
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Y Hay4YHOH ucuuciaeHue QyHKIUUA OJHOMN (BorIpoCHI
JIUTEPATYPOH, [IEPEMEHHOM. ALt
pacuImpsITh CBOU Pazzen 3. Jludbdepennuansroe | ONPoca)
MaTeMaTH4ECKHe ucurcieHne QyHKIUN IBYX
MIO3HAHMS, MIEPEMEHHBIX.
CaMOCTOSATEIIHO Pasnen 4.  UnterpanpHoe
BBIOMPATH METOJIbI ucurcieHue QGyHKIUH OJHOU
peuenus IIEPEMEHHOM.
npodeccuoHanbHbix | Paznen 5 Jluddepennuanpabie
3a/1a4. ypaBHEHUS.
Tperuii atan MMETh HABBIKH: Pasnen 1. BBeaeHue B Pacyernas | ok3amMeH
(BBICOKMIT CaMOCTOSITEJIBHOTO MaTeMaTHYEeCKHUI aHaIn3. pabora
YPOBCHB) OBJIQICHUS HOBBIMH | Paznen 2. JluddepenipansHoe
TEXHOJIOTHSAMHU JIJIst ucurcieHue GyHKIUH OTHOM
PEIICHNUS 3a]1a4 U UX | [IEPEMEHHOM.
BHEJIDCHUEM B Paznen 3. uddepennuansaoe
Ipo(GECCHOHANBHYIO | pcuKCIeHHe QYHKIMH ABYX
JeSITEIIbHOCTD. MepEMEHHBIX.
Paznen 4. NurerpansHoe
UcYHUClIeHrne (YHKIMH OJHOU
[IEPEMEHHOM.
Paznen 5 luddepennmansabie
YpaBHEHUS.
YK-1.3. [TepBel1ii 3Tan 3HaTDh: ocHoBHble | Pa3nern 1. BBegenne B TecThl JK3aMeH
PaCCManI/IBaeT (HOpOFOBBIﬁ TIOHSITUSL, MaTeMaTUYEeCKUU aHaIus. 3aKpBITOI'O
ig;ﬁ;ﬁ?e YPOBEHB) onperiernens - Eg{s{fleci eZH Hlleng)q)epeﬂunanblioe THIIA
YHKIUH OJHOU
peuieHus 3a1a4u, MCTOIbI ~ OCHOBHBIX HepeMeHHOI.
OLICHUBAS HUX B
T i i
HEJOCTAaTKHN YHKIUH JBYX
aHamsa. MEPEMCHHBIX.
Pa3nen 4, WNurterpansHoe
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ucuuciaeHue QyHKIUU OJHOU

[IEPEMEHHOM.
Paznen 5 Jluddepennuanbanie
ypaBHEHUS.
Bropoii atan yMeTh: npumeHsaTs | Pasgen 1. BBenenue B Tector IK3aMeH
(IPOABUHYTBIA | \roreniariyeckuii MaTeMaTUYECKUI aHaIU3. OTKPBITOTO
YPOBCHB) HHCTpYMEHTApHIT Paznen 2. luddepennmanpuoe | THIA
ucyKcieHne GyHKIUH OTHON (Bompocs
TUIS pelieHus 9 st
MEePEMEHHOM.
THIOBBIX U\ Paznen 3. Tuddepenumansroe onpoca)
HPUKTAHBIX 38119 | yeypcnenne GyHKIUU IBYX
B MEPEMEHHBIX.
poheccuoHaIbHO Pasnen 4.  UnterpanbHoe
i eSTeIbHOCTH. UCYHCIICHUE (QYHKIIUH OJTHOM
MIEPEMEHHOI.
Paznen 5 Iuddepennuanbanie
YpaBHEHHSI.
Tperuit aTan HMETh HaBbIKH: | Pa3men 1. Beenenune B PacueTnHas | sK3aMeH
(BBICOKHH BbIOOpA MaTeMaTHYeCKUM aHaJIu3. pabora
YPOBEHb) ONTHUMAIbHBIX Paznen 2. luddepennmanbuoe
METOAOB  PEIICHUs | ycyucieHne QyHKIIMU OJTHOU
MOCTaBJICHHBIX MIEPEMEHHOM.
3aj1ay. Paznen 3. luddepenumansHoe

ucuuciaeHne GyHKIUU IBYX
NIEPEMEHHBIX.

Paznen 4.  WurterpanbHOe
UCUUCIIEHUE (QYHKIUU OHOMN
IIEPEMEHHOM.

Paznen 5 uddepenuunanbabie
ypaBHEHWSL.
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YK-1.4. [TepBrrit 3Tan 3HATb: METOIbI Pasnen 1. Beenenue B TecThl SK3aM€EH
Onpenenser u | (OpOroBbrit DELLIEHNS OCHOBHBIX | MATEMATHYECKHUil aHAIH3. 3aKPBITOTO
OLICHUBACT YPOBCHB) THHOBBIX I Paznen 2. ludpepenumansHoe | THIA
IIOCJIEACTBUS ucuucieHue GyHKIUN OTHOM
BO3MOXKHBIX TPHITAIHBIX 3a)1aqu MEePEeMEHHOM.
petrermii npodeccuoHanbHOM Paszien 3. uddepenmuansioe
3a/1a4u ACATCIIEHOCTH. ucuuciIeHne QyHKIUU JBYX
IIEPEMEHHBIX.
Paznen 4, HuTerpansHoe
UCUUCIICHUE (QYHKIUU OIHOMN
TIEPEMEHHOM.
Paznen 5 Iuddepennmansueie
YpaBHEHHSI.
Bropoii stan yMeTh: Paznen 1. BBenenue B Tecto 9K3aMeH
(mpoaBUHYTHIN (opManu3oBath MaTeMaTUYECKUN aHAIIN3. OTKPBITOTO
YPOBEHB) Y KOHOMUUCCKHE Paszen 2. [lupdepennmansaoe | THIA
vcurcienne QyHKIMU OHOM (Bompock!
SBJIGHUS U TIPOLIECCHI . IS
MEPEMEHHOM.
B BU/IC Paznen 3. luddepenumansHoe onpoca)
MaTeMaTHYECKUX cuncenue GyHKIMHA ABYX
JaHHBIX, IPUMCHATH NEPEMCHHBIX.
paziauunsie Metonsl | Pasmen 4. HMurerpansHoe
pelLeHHSL. UCUUCIIEHUE (QYHKIUU OJHOMN
MEPEMEHHOM.
Paznen 5 uddepenuunansabie
YpaBHEHHSI.
Tperuii aTan uMeTh HaBbIKkU: | Pa3gen 1. Beenenue B PacuetnHast | sK3aMeH
(BBICOKHI 00paboTKH, MaTeMaTUYECKUI aHAIIH3. pabora
YPOBCHB) YUCJIOBBIX PacdeToB | Pasnen 2. [uddepenunansHoe
Hu OLICHWBAHHUS | pcyuciieHne QyHKIIMU OJHON
uH(popMaIuy, MEPEMEHHOM.
MOJTy4YECHHOMN B | Pasnen 3. luddepennmansuoe
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pe3ynbTaTe peleHus
MOCTaBJICHHBIX
3ajad.

ucuuciaeHne QyHKIUU IBYX
MEPEMEHHBIX.

Pa3nen 4, NurterpansHoe
UCUUCIIEHUE (QYHKIUU OIHOMN
MePEMEHHOM.

Paznen 5 Iuddepennmansueie
YpaBHEHHS.
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2. OMIUCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIUS
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI

OLEHUBAHUSA
Ne | Hammeno Kparkas [pencrasne- Kpurepun oneHnBanus [kana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
I | ONEHOYHO | OIIGHOYHOTO CPEeACTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donge
1. Tect Cucrema TectoBbIe B tecre BemonHeno 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aIaHAl «Omauunoy (5)
3aJaHHUH, TTO3BOJIIOIAS B Ttecte BeImomHeno Ooxee 75- | Onenka
U3MEpPUTh YPOBEHb 89% 3amanuit «Xopouioy (4)
3HAHUU. B Tecre BomonHeHo 60-74% | Onenxa
3aJaHui «Yooenemsopum
envHoy (3)
B Tecre BoimonneHo menee 60% | Onenka
3aJaHui «Heyoosenemsopu
menvHo» (2)
Bonpmias wacte omnpenenenuii | OneHka
He IpeJCTaBIICHa, mbo | «Heydosremesopu
MpeacTaBlIieHa C  TpyObIMH | menvHo» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJISIECT orpocy TpeIoIaracMele otBeThI; | «Omauunoy (5)
OIICHUTH KPYTO030D, MIPaBUIBHO HCTIOB30BaH
YMCHHE JIOTHICCKU aIropuT™M  O0OCHOBaHUH  BO
ITOCTPOUTH OTBET, BpeMs  pPacCyXJICHHUH,  ecTb
YMEHHUE JIOTUKA PacCyKJIEHUN.
MPOJIEMOHCTPUPOBATH [IponemoHCTpUPOBaHBI OreHka
MOHOJIOTUYECKYIO PEYb MpeJnoyiaraeéMble OTBETHI; €CTh | «Xopowioy» (4)
U MHBIC JOTMKa  pacCyKAEHuil,  HO
KOMMYHUKATHBHBIC HETOYHO HCTIOJb30BaH
HABBIKU. Y CTHBIH 0IIPOC QITOPUTM  OOOCHOBaHMH  BO
oOmamaer 6opIINMH BpeMs pacCyKICHUH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast TpearoiaraeMele  OTBETHI, HO | «Yooeremeopum
yCIoBus Ui HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(pOpPMaITLHOTO aIropuT™M  O0OCHOBaHUH  BO
0OIIeHHSI. BpeMsi paccyXIeHHI;
OTCYTCTBYET JIOTHKa
paccyxaeHui; OTBETHI HE
HOJHBIE.
OTBeTHI HE MPECTABICHBI. OreHka
«Heyoosnemeopu
menvHoy (2)
3. | Pacuerna | CpeacTBo mpoBepKu Ilepeuens IIpogemoHcTpUpOBaHO Ornenka
sl padora | BIIaJICHUS HaBBIKAMH 3a/1aHuH, NOHMMaHKUE METOAUKHU pemmeHust | «Omauuno» (5)
(pemieHue | MpUMEHEHUS BXOJUMIIMX B | 33J]a4l ¥ €€ IpHMEHEHHE.
3aj1a4) IIOJIyYE€HHBIX 3HaHUU II0 | pacdyeTHO- Pewenue KaueCTBEHHO
3apaHee ONpeleeHHONH | rpadudecky | oQopMIIEHO (akkypaTHOCTB,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3aau. TPaIUIIMOHHBIH WA
HETPAJHMIUOHHBIA  TOAXON K
peleHnIo  3ajavyd.  3ajada
peleHa MpaBUiIbHO.
IIponeMoHCTpUPOBAaHO Onenka
MMOHUMaHUe METOAMKH pemieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemienue
3aJ1a4d MPaBIJIBHO O(OPMIIEHO.
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IIPOBOAUTCA 1TO
OKOHYaHUHN U3Yy4YCHUS
JUCHUITIINHBI.

TEPMHHOJIOTUYECKOr0 armnapara
JUCIUIUTHHBL; YMCHHUE
aHaIM3UPOBATH MPOOIIEMY,
COJZICPXKATENILHO U
CTHJIUCTUYECKU TPAMOTHO
u3jarath CyTh BOIIPOCA;
r1yOOKO IOHUMATh MaTepHa;
BJIaJICHUE aHATUTHYECKUM
CIOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX UJIEi; HABBIKAMHU
apryMEHTAIMH ¥ aHAJTH3a
(akTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
n/ BaHHE XapaKTEePUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH pemeHus | «Yooseremeopum
W YacTHYHOE ee¢ TpPUMEHEHHe. | envHo» (3)
3agaua perieHa 9YaCTUYHO.
3amada He pemieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ager BbIcTaBisieTCS B | TecToBble B tecre BemomHeno 60-100% | «3aureHo»
pe3ynbTaTe MOABENCHUS | 3aJaHUS K | 3aJaHHi
UTOTOB TEKYyIIETo | 3a4eTy
KOHTpONs. ~ 3a4eT B B tecte BemonHeHo MeHee 60% | «He 3aureHO»
dbopme UTOTOBOI'O 3afaHuil
KOHTPOJIA MpOBOAUTCHA
JUTSE 00yYarOIIMXCs,
KOTOpBIE HE CIPABHIHCH
C  4acTbl0  3aJaHUU
TEKYIIEro KOHTPOJIS.
5 Jx3amen | KonrpoasHoe Bonpocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauuno» (5)

TIPOIIECCOB.
BricTaBnsercs

oOydJaromemycs, MIOJTHO,

HoJpoOHO " IpaMOTHO

OTBECTUBLIEMY Ha BOIIPOCHI

6uera " BOIIPOCHI
9K3aMEHaTOpa.

ITokazano 3HaHWe OCHOBHBIX | OreHKa
TEOPETUIECKUX ToJIOKeHu | «Xopowo» (4)
BOTIPOCA; yMCHHE
aHATM3UPOBATH SIBIICHUS,

(dakTe, IelcTBHA B paMKax

BOIIPOCA;  COJCPXKATEIbHO H
CTHITICTUYCCKU TpaMOTHO

u3NaraTb CyTh BOIpPOCa, HO

AMEET MECTO HeI0CTATOYHAs

MOJTHOTA OTBETOB 1o

H3JIaracMoMy BOIIPOCY.
IIpogemoHcTpUpoBaHO

BJIAJICHUC AHATUTHYCCKIM

Croco0OM H3IIOKEHHUsT BOIpoca
1 HaBBIKAMU apryMEHTaLUH.
BricTraBnsieTcst

34




Haunmeno
BaHUeE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEePUCTHKA
OLIEHOYHOT'O CPEJCTBA

[Ipencrase-
HHUE
OIICHOYHOTO
CpelIcTBa B
¢donge

Kpurepuu onennBanus

[Ixana
OLICHUBAHUS

oOydJafomemMycsi,  TOJHOCTHIO
OTBETHBLIEMY Ha  BOIPOCHI
Omera " BOIIPOCHI
9K3aMeHaTopa, HO
JONyCTUBIIEMY TpPH OTBETax
HE3HAYMTENIbHBIC OIINOKH,
yKa3plBalOIMe Ha  HaU4ue
HECHCTEMHOCTH U IPOOENoB B
3HAHUSX.

IlokazaHo  3HaHHWE  TEOPHH
BOTIpOCa (parmeHTapHO
(HemonHOTA W3II0KCHUS
nHPOpPMALINK;  ONEPUPOBAHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIaBHOE, c(hopMyIHPOBATH
BBIBO/JbI, II0Ka3aThb CBA3b B
MOCTPOCHUHU oTBETa HE
TPOJIEMOHCTPUPOBAHO.
Brnanenue aHaJIMTUYECKUM
CrocOo0OM H3JIOKEHHUST BOMPOCa
u BIIAJICHUC HaBBIKAMU
apryMeHTalun HE
MIPOAEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYCTHUI
CYIIECTBEHHBIC OIIHMOKH TPHU
OTBETaxX Ha BOIPOCH OWIICTOB
U BOTIPOCHI IK3aMEHATOPA.

Ornenka
«Yooeremsopum
enbro» (3)

3HaHUe MOHITUIHOTO ammnapara,

TEOpUU BOIIpOCa, He
NPOJEMOHCTPUPOBAHO; yMEHHE
aHAJTM3UPOBATh yueOHBIH
Mmarepuan He
HPOJIEMOHCTPHUPOBAHO;

BJIaJICHUE AQHATUTHYECKUM
CIoco0OM M3JIOKEHHST BOIpPOCa
u BJIaJICHUE HaBbIKAMH
apryMeHTalN HE
MPOJEMOHCTPHPOBAHO.

OO0yuaronuiicss He OTBETUJ Ha
OJIMH WJIM JBa BOMpoca OuieTa
U JTOTIOJHUTEIIBHBIE BOMPOCHI
JK3aMeHaTopa.

OreHka
«Heyoosnemeopu
menvHo» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AIAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM
ITPOI'PAMMBbI

OueHo4HbIe cpecTBa AJ1s NPOBEJAeHUs TeKYIero KOHTPOJIsA
Tekymuii KOHTPOJb OCYIIECTBISIETCS MPENoJaBaTesieM JUCHUIUIMHBI TPH TPOBEACHUN
3aHATUH B (pOpMe TECTOBBIX 3aJaHU, YCTHOTO OIPOCA U pacueTHON pabOTHI.

YK-1 Cnoco0eH ocymiecTBJATh MOUCK, KPUTHYECKMH aHAJIM3 M CHHTe3 MHPopManuu,
NPUMEHATH CUCTEMHBII MOIXO0/ /ISl pellieHNs MOCTABJEHHBIX 3a/1a4.

YK-1.1. Anaau3supyer 3ajady, Bbllejsisi ee 0a30Bble COCTABJSIIONIHE, OCYIECTBJISIET
AeKOMIIO3ULIMIO 3a/1a4H.

IlepBbIii 3Tanm (MOPOroBOil YpPOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJssi
KOMIIETEHIIHH <GHATbh»: CMoco0bl (opMaIM3alMU M NOCTAHOBKH 3a/1a4H, ee 0a3oBble
cocTaBJIsIOINeE.

TecToBblE 3aJaHUA 3aKpPbITOI'o THIIA

f(x)
1. Bropoii 3ameuarenbnblii npexen  lim |1+ —— paBeH:
f (X)—>o0 f(x)

(BBIOpATh OJIMH BapHaHT OTBETA)
a) 0;
0) 1;
B) ¢,
T) .

2. B ypaBHeHuHu HaKJIOHHOH acuMnToThl Y =KX+D k rpaduxy pynxuun y = f(X),

3HaveHusi K u b onpenensirorces mo gpopmynam:
(BBIOpATh OJIMH BapHaHT OTBETA)

a) k= lim %) b — fim (f (x)— k)

X—o X X—>00

X : _
6) k = lim 00 b:)![ll(f(x)Jrkx),

X—o0

8) k = lim f(x), b= lim (f (x)—kx);

r) k=1im f(x), b= Ilim ﬂ

X—>00 X—>00 X

3. YpaBHeHne kacareabHoii k rpadpuky pynxuun Y = f (X) B rouxe My(Xy; Vo)

HMeeT BU/:

(BBIOpATh OJIMH BapHaHT OTBETA)
a) y = f'(xo) + Xo;

6) y —yo = f'(x0);
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B) Y—Yo= (X—Xp);

1
f'(Xg)
r)y —yo = f'(Xo)(x — xo).
4. Eciiv B onpeieJIeHHOM HHTerpa’ie npeaejbl HHTerPHPOBAHUSA MOMEHSITh MeCTaMHM, TO

crnpaBepsIuBa gopmyJia:
(BBIOpaTh OJIMH BapUAHT OTBETA)

b a

a) [ f(x)dx=f(x)dx;
a b
b a

6) [ f(x)dx=— f(x)dx;
) -

B) [ f(x)dx= [ f(x)dx;
0 a

) [ f(x)dx= [ f(x)dx.
a -b

5. Iudpdepenunannuoe ypapuenne suaa P (X)Q, (y)dx+ P, (X)Q, (y)dy =0 siBasiercst:

(BBIOpATh OJIMH BapHaHT OTBETA)

a) nuddepeHnanbHBIM YPaBHEHUEM C Pa3IeISIFOIIUMHUCS TEPEMEHHBIMHU;

0) muueitHbIM MU epeHInaTbHBIM YPaBHEHHEM TIEPBOTO MOPSIKA;

B) OJTHOPOJHBIM U HepeHInalbHbIM YpaBHEHUEM;

r) nud epeHnnanbHIM ypaBHEHUEM JTONYCKAOIINM OHMKEHUE TTOPSIAKA.

Knroun
1.|B
2.
3.0r
4.10
5. |a

6. 3adanue na coomsemcmsue.
Onpeneaurs cOOTBeTCTBHE MeEXKAY IU(pdepeHIIHATIBLHBIM YPABHEHHEM H METOA0M €ro
pelieHus:

HHugdepenyuanvnoe ypasnenue Memoo pewenus
1.y - 3x? y=0 a) METOJ pa3/ieNIeHUs IePeMEHHbIX
’ 2 3 y
2. Y +—Yy=X 0) MeToJ MOJICTAaHOBKH, 3aMeHa — — = U
X X
3.y'-7y"+10y=0 B) MeTox beprymmu — noacranoska Y =U-V,
rae U=u(Xx), -v=V(x)
, Xy T') COCTaBJIEHUE XapaKTEPUCTHIECKOTO
4.y = ; + « ypaBHEHUSI
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Pesynbratel ohopmMuTh B TabIHMIIE

1 2 3 4
Kunroun

1 2 3 4

a B r §)

Bropoii 3Tan (mpoaABUHYTHII YPOBEHb) — NOKA3bIBaeT C(POPMHUPOBAHHOCTH MOKA3ATEJIS
KOMIIeTEeHIIUN «YMeTh»: aHAJIM3MPOBAaTh 3a/a4y, Bbl/eJisis ee 0a30Bble COCTABJISIONINE,

OCyHIeCTBJAACT JCKOMIIO3UIUIO 3aJa1U.

3agaHusi OTKPBHITOrO THIA (BONPOCHI ISl ONPOCA):

Tperuii 3ran (BBICOKHII YPOBE€Hb) — IMOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKA3aTeJsd
KOMIIETCHIIMN «UMeTh HABBIKH». HMETh HABBIKM aHAJIM3a U MAaTEeMaTH4Y€CKOr0 ONMUCAHUS
THIIOBBIX 32124 M 327124 NPUKJIAJTHOI0 COJAEPKAHUA.

1. Kakast ¢pyHKIMS Ha3bIBa€TCS BO3pACTAIONICH?

2. B uem 3akirouaeTcs NepBbIi 3aMedaTenbHblil mpeaen?

3. Kakast ¢pyHKIMs Ha3pIBaeTCst OECKOHEYHO OOJNBIION (pyHKIHEH?

4.Kakue cynecTByrOT METO/Ibl HHTETPUPOBAHMS B HEOIIPEIeIECHHOM UHTerpae??
5. UTo Ha3BIBAIOT MOPSIIKOM TU(GEpEeHITNATFHOTO YPaBHEHUS ?

Kirroun
1. Oynkiusa Y = f(X) Ha3bIBACTCSl GO3pacmailoweti Ha WHTEpBAJE (a; b), ecinu
OosbllieMy 3HAUEHHIO apryMeHTa M3 S3TOr0 HHTEpBaJa COOTBETCTBYET OoJibliee
3HaueHue QyHKIMH, T.€. pu X, > X;, rme X; u X, — mo0ble 1B€ TOYKU M3 MHTEPBaNa
(a, b) BEPHO HEPABEHCTBO f(X2)> f(Xl).
2. 5 . . sinx
[IepBbIil 3aMeUaTeNbHBIN NPEAET UMEET BUA: lim ——=1.
x—>0 X
IlepBbIil 3aMeuaTenbHBIM Npeaen NPUMEHSCTCS I PACKPBITHS HEOIPEACICHHOCTU
0
BHJIA 6 , €CIIM BBIPAKEHHME , CTOSIIEC IIOJ 3HAKOM IIpeleiia COLCPIKUT
TPUTOHOMETPHUUECKUE (PYHKIHH.
. . . SInX
TepBbIit 3aMeuaTensHbIH peaen umeet sua: M —— =1,
x=>0 X
3. Oyuknusa Y = f(X) HAa3BIBAETCs beckoneuno bonvuiou npu X —> Xy, €CIIU ee Mpeaent
paBeH 6eckoneunoctu, T.e.: M f(X) =0,
X—>Xp
4. K 0CHOBHBIM M€TO/IaM MHTETPUPOBAHUS OTHOCAT:
Meron HENOCPEACTBEHHOIO MHTETPUPOBAHUSA, METOJ IIOJCTAHOBKH WM 3aMEHBI
MepEMEHHON, YaCTHBIA Claydyald — MeTOJ MoABeACHHS moa auddepeHian u MeToa
MHTETPUPOBAHMUS 110 YACTSIM.
S. [Topsiakom  nuddepeHmanbHOT0 ypaBHEHUS HA3bIBAIOT HAWMOOJBIINN  TOPSIOK

HpOI/IBBOIlHOﬁ, BXOMSIIEH B 3TO YpaBHCHHUC.
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Pacuernas pabora:

2x—-3
1. Haiitu obnacte onpeneneHus GyHkoun Yy = ———.
N6 —4x
4
3—X .
2. Onpenenuts, sBisgeTcs 11 QyHKIUSA Y = 31 38 YETHOM.
+X

21

3. Haiitu 3naueHue npon3BoAHON QyHKIMK Y = e3> 15 rouxe X, =0.

4. Haiiti imomazs Urypsl, orpaHuueHHoi rpadgukamu GpyHKIuii y = X* —6Xx+5u y=0.

5. Haiitn o6mee pemenne audhepeHuansHoro ypaBHeHus Y = X°Y .

Knroun

1.

Tak nmepeMeHHast x COJEPKUTCS O]l KOPHEM B 3HAMEHATEIE, TO
6-4x>0.
VYMHOKUM HepaBeHCTBO Ha (-1):

4x—-6<0;
3
4Xx<6; X<—;
2

Toraa o6nactb onpeaenenmns dyHkumm umeet sua: D(Y) :X € (— o0; 1,5)

2. | ®ynkuus Y = f(X) sBasercs uetnoii, ecnu Bemonnsiercs yenosue T (—X) = f(X).
3-(—x)* 3-x*
Haiinem f(—x): f(—X)= ( )4 = = f(x).
3+(—x)"  3+x
CrnenoBarenbHO, QYHKIHS — YETHAS.
3. 2
Oyuxums Y = e Moo cnoxnas Gynxums. ITpuvmeHnM GopMyITy IPOM3BOIHO
crnoxHou pyHkIHH: Y = f'(go(x))- ?'(x):
y' = (e3x2+l) _ ¥, (3X2 +1) _ ¥ gx = Bx. oM
Haiinem 3HaueHne Mpon3BOIHOM B Touke X, =0
2
y'(0)=6-0-e3*" =0,
4. | dymrxims y = X* —6X+5 — 770 mapabona, BETBH KOTOPOil HAPABJIEHBI BBEPX, OHA

nepecekaet ock Ox B ABYX Toukax. Haiinem ux KoOpauHaTHI:
y=0: x*-6x+5=0;

D=36-4.1.5=16, /D =4.
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Tak kak ¢urypa pacnonoxxeHa Humxe ocu Ox , TO TUIOIIAAb KPUBOJIMHEHHOM Tpamneuu
HarieM 1o ¢opmyne: [nomans Gurypsl , orpaHUYeHHON QyHKIIMEH Y = f(x), ocbto Ox
b
v IpAMbIME X =@, X =Db onpexnensercs no popmyie : S = —j f(x)dx.
a

Torma S :—j:'(xz —6X+5ﬁX:—(X—;—%+5XJ

_ 15 305405 (——3+5j (12—5—50———2
3 3 3 3

{52 )-{-2)- 2wl
3 3 3

OTtBeT: g —10g ~10,67 .
3 3

3. | Tudpdepenuuansroe ypasuerne Y = X2y — 510 quddepeHImansHoe ypaBHEHHE ¢

pasaciIrOmMruMAUCA IICPEMCHHBIMUA.

3amenuMm Y’ = % U puBeIEM K auddepeHnnanbHOMy YpaBHEHUIO C pa3ielIeHHBIMU
X

INCPECMCHHBIMU ! ﬂ = Xzy ; ﬂ = XZdX.
dx y

[Tpounrerpupyem o0e 4acTH ypaBHEHHS I .[ x2dx ;

3
In|y| = X? +C — obmee penrenue.

3

Ortger: In|y| = X? +C

YK-1.2. OcymecTBisieT NOMCK U KPUTHYECKH AHATU3UPYeT MHGPOpPMALMIO, HEOOXOIUMYIO
JJISl pellieHusl MIOCTABJICHHOM 3a1a4H.

IlepBbIii 3Tan (MOPOroBOii YpOBeHb) — OCHOBHbIC INOHATHS, TEPMHHOJIOIMI0 M METOJbI
BBICIIEH MAaTEMAaTHKHM KaK CpeacTBO GOpMHPOBAHHMS (PYHAAMEHTAJbHBIX M NPHUKJIATHBIX
3HAHUIA.

TecToBbIE 3alaHusA 3aKpPbITOIro TUIIA

1. ObaacTbi0 onpeneneHnss GyHKIUN HA3BIBAKOT
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(BbIOpaTh O/IMH BapuaHT OTBETA)

a) MHOYKECTBO 3HaU€HHM, KOTOPbIE (PYHKIIMS ) MOKET UMETb;

0) MHOXXECTBO 3HAYCHHUI TIEPEMEHHOM X, IPU KOTOPBIX (PYHKIUS ) CYLIECTBYET;
B) MHOKECTBO BCEX BEIIECTBEHHbBIX YHCE;

') MHOXKECTBO 3HAUEHHH X, IPH KOTOPBIX (PYHKIUS ) TOJIOKHUTEIbHA.

2. ®yuknus y = f (x) Ha3pIBaeTCss 0€CKOHEYHO MAJIOi NPH X —> a, eCJIN:
(BBIOpaTh OJIMH BapUAHT OTBETA)

a) lim f(x)=b;
X—a

6) lim f(x)=0;
X—a

B) im f(X)=o0;
X—>a

r) lim f(x)=1.
X—>a

3. Touka x0 Ha3bIBAETCSI TOUYKOI pa3pbiBa 2-r0 poaa, ecju:
(BpIOpaTh OJIMH BapUAHT OTBETA)

a) lim £(0=lim f(x)=0;

X—>xp— X—xg+0

6) Iimof(x): lim f(x);

X—>xp— X—>xp+0

g) m f(x)=co wm lim f(x)=o0;

X_)xo—o X—)X0+0
rn Im f(x)= lim f(x).
X—xp—0 X—x5+0

4. Touka xo ABJsIETCH TOYKOH MakcuMyMa GyHKuuM Y = f(X), eCcJIM CylIecTBYeT TaKasi

OKPECTHOCTb TOYKH X;, YTO I BCeX TOYeK X # X, 3TOH OKPECTHOCTH BBLINOJHSETCSH

HEPaBEHCTBO!

(BBIOpATh OJIMH BapHaHT OTBETA)
a) f (Xo) > f (x);

0) f (xo0) < f (x);

B) f (X0) < 0;

r) f (xo) > 0.

5. 3amaya orbicKkaHusl pemieHMsA AM(PepeHIHATBLHOI0 yYpPaBHEHHUSI NEPBOro NOPsAKa,
yI0BJIeTBOpsIIOIIee HadyaabHoMy yeiaoBuio Y(Xy) = Yy, Ha3pIBaercs:

(BBIOpATh OJIMH BapHaHT OTBETA)

a) 3amadeit Jlammaca;

0) muddeperurpoBanrem 1udepeHInaIbHOTO YpaBHEHUS;
B) HHTETpUpOBaHUEM AU PEPEHINATFHOTO YPaBHEHNUS;

r) 3anadeit Komm.

Kiroun

g lw N

i=RE-NI--Hieo e

41




6. 3adanue na coomsemcmsue.
Onpeaenurs COOTBETCTBUHE MEXKAY (PYHKIUeH Y = f(X) U 3HAYEHHEM ee MPOU3BOHOI B

Touke Xy =1:

Dynxyus Y = T(X) f'(D)
3x+1 2
—ax+l 2) &
l.y=e 2
1-x2 51
2. V=
%
3. y=3In(x> +2) B) -1
4. y =arctg(x® +1) r) 2
)2
Vs
PesynpTatel 0ohopMuTh B TAOIHIIE
1 2 3 4
Kiroun
1 2 3 4
a B 3 A

Bropoii 3ran (IpoABHHYTHIN YpPOBEHb) — IMOKAa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTe/s
KOMIIETCHIIHH «YMeTb»: CAMOCTOAATEJbHO padoTaTh ¢ y4eOHOW M HAYYHOM JIMTEPaTypoi,
PACIIUPATH CBOM MAaTeMaTHYeCKHe IO3HAHMA, CAMOCTOSITEJIbHO BBIOMPATH METOABI
pemieHust npogeccHOHANBHBIX 3a/1a4.

3agaHMA OTKPBITOrO THIA (BOIMPOCHI AJIsl OIIPOCA):

1. Kakas To4ka Ha3pIBaeTCsA TOUKOM pa3pbiBa BTOPOro poja’?

2. Kakoif BuJ nMeeT ypaBHEHHE KacaTelbHOU K (YHKIIUU B TOUKE?
3. Uto Ha3BIBAIOT TEJIOM BpatieHus Bokpyr Oy?

4. Yto Ha3bIBaeTCs nepBooOpa3Hoit GyHKIUNU?

5. Uto Ha3biBaeTcs quddepeHInaIbHbIM ypaBHEHHEM?

Kiroun

1. Touka paspbiBa X, Ha3bIBAETCS MOuKol paspwiea 6mopozo poda byukuuu Y = f(X),

€CJIM B ITOW TOYKE 0 KpallHEHl Mepe OJMH U3 OJHOCTOPOHHUX IPEIENIOB (ClIeBa WIH
CrpaBa) paBeH OECKOHEUHOCTH.

2. I'eomeTprueckuil CMBICI HPOU3BOJHOW HCHOIB3YETCA JII COCTAaBIEHHUS YpaBHEHHUS
KacaTenbHO# K rpaduky ¢ynkmun Y = f (X) B Touke M O(XO; f (XO )) .

VYpaBHEHHE KacarelbHOW K KpuBOoH Y = f(X) B TOYKE MO(XO; f(XO )) MMEEeT BUJL:

y—f(x)= (%) (x=x).

3. Tenom Bpamenust Bokpyr ocu Oy HaspiBaercs (urypa, noyiyueHHas OT BpalleHHs
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BOKpyT ocu OY KpUBONIMHEHHOM Tpaneuu, OrpaHiueHHON TpauKoM HEPEPHIBHOM Ha

OTpe3Ke a, b kpusoit Y = f(X) unpamevu X=0, y=cu y=d.

4. Oynkmus (X) Ha3bIBae€TCS  MEPBOOOpPa3HON  (pyHKUMEH (uwmm  mpocto

nepBooGpasnoii) wist Gpyuxuun T (X ) ma npomexyrke X , ecmn VX € X

F/(x)= f(x).

5. HubdepeHnnaibHbIM ~ ypaBHEHHEM Ha3bIBA€TCS ypaBHEHHUE, CBS3BIBAIOIICE
HEW3BECTHYIO (YHKIHIO, HE3aBUCUMBIC IEPEMEHHBIC W MPOU3BOJHBIC (WU
nuddepeHnnanb) OT HEU3BECTHON (PYHKIIMU MO STUM MTEPEMEHHBIM.

Tperuii 3Tranm (BBICOKHII YPOBe€Hb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTeJsA
KOMIIETEHIIHN «UMETh HABBIKM»: HMeTh HABBIKH CAMOCTOSITEJILHOI0 OBJIA/ICHUS HOBBIMU
TEXHOJIOTUSIMH UIS pelleHUusl 3aJa4 W MX BHeJApeHHMeM B MPodecCHOHAIbHYIO
NAeATeJIbHOCTD.

Pacuernas padora:

1.B b lim X' —x-6
. BIYUCIIUTH HpeI[eJI yHKIII/H/I - 5 .
x>32x% +x—21

2. Touka JIBHXKETCS NPSAMOJIMHENHHO MO 3aKOHY S=(2t—1)3 + 4. BbMUCIMTL YCKOpPEHHE B

MOMEHT BpemenH fo=1.

3. Pemmth 3amauy Koum y =-y, y(0)=1. IlpoaHannm3mpoBaTh IOBEJEHHE PEIICHHS HPH

X —> 400,
4. Teno JABHXKCTCA HpHMOHHHCﬁHO CO CKOPOCTb, KOTOpAAd UBMCHACTCH 110 3aKOHY V = 2t +1,

rae t —Bpems B cekyHnax. HaiTu myTh, KOTOPBIN IPOMAET Teja 3a IPOMEKYTOK BPEMEHU OT 11=
lcmot=3c.

!
5. Haiitu o6mee permenne quddepennuansioro ypapaenus Y = 2XY .

Knroun

1. Tak kak npu HeHOCpeﬂCTBeHHOﬁ MOJICTAHOBKE BMECTO X IMPEACIIbHOTO 3HAUCHUA X= 3

0

MOJIy4aeTCsl HEONPEIETIEHHOCTh |:6:l 1 GyHKIUS TpOOHO-pallMOHANIbHAs, PA3JI0KUM Ha

MHOXHUTCIIU YUCIIHUTCIIb U 3BHAMCHATCJIb.

X2 —x-6=0 2x% +x-21=0
D=(-1)%-4'1(6)=1+24=25 D=1?2-4-2-(-21)=1+ 168 = 169
(olt5 g, 15, _-1e18  -1-13 7
2 2 4 4 2
Torma X2 —X—6=(X—-3)(x+2). Torma 2X° +x—21:2(x—3)(x+9.

IlogcTaBMM BMECTO MHOTOYJIEHOB HX Pa3JIOKCHUA Ha MHOXKXUTCIIN U TTOJTYIHUM!
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2_ J— —_
fim X~ X6 —{O}:Iim (x=3)(x+2) i X*2 3+2 5

B e Im = =—.
x>32%2+x—21 |0 x—>32(X_3) X+z x—>32 X+z 5 3+z 13
2 2 2

CornacHo MeXaHU4YeCKOMY MPOU3BOAHBIX MEPBOrO M BTOPOrO MOPSJIKOB €CIU TOYKa
!
JBIDKETCS 110 3aKoHy S=s(t), rae S — myTs, t — Bpems, To S'(t) npencrasiser ckopocts

nBIDKeHHsT Toukd B MomeHT Bpemenu t, T. e. S'(f)=V(t), a S"(t) (t) ectp yckopenue

”
JBIDKEHHUs TOUKH B MOMeHT Bpemenn t, T. e. S" () =a(t)

Taxum o6pasom, Haxogum S (t) = ((2t -1)% + 4), =3(2t-1)*-2=6(2t -1)°.
Vekopenne a(t) =s"(t) =12(2t -1)-2=24(2t -1).
a(t,)=a@)=24(2-1-1) =24.

CrnenoBarenbHO, YCKOPEHHE B MOMEHT BpeMeHu to=1cocTaBisieT 24 el. yCKOpEHUsI.
Otget: 24.

Vpasuenne Y = -y aBasercs nuddepeHIuatbHEIM ypaBHEHHEM |-To mopsKa ¢
pazaensromuMucs nepeMeHHbIMuU. 3anavya Komm s nuddepennuansHoro ypaBHenus |-
r'0 NOpsAJIKa COCTOUT B TOM, YTOOBI: U3 00ILero pemeHus y = (p(X,C) BBIJIETIUTH TaKOE

pelienue Y = (p(X,CO) YpaBHEHHS, KOTOPOE YIOBJICTBOPSET HAYATbHOMY YCIIOBHIO:
(p(XO) =VYo, T (Xo, yo) — 3agaHHas Touka miockoctu XOY.

o !
CornacHo anropuTMy pelieHus HaliJeM cHadaia odliee penieHue. 3aMeHuM Y Ha

d d
&y MOy YHM & —Y. YMHOXHM ypaBHEHUE Ha% (y #0) unomyuum: dy =—dx.
dx dx y y
[IpouHTerpupyeM Moayu4eHHOE PABEHCTBO:
|n|y|=—x+|n|C|, rae C—const u In|y|=|ne’x+ln|C|: y =Ce " — obriee
pelieHue.
Haiinem pemrenue 3amaun Komm, moacrasus B obmiee perrenue x=0 u y=1:

1=Ce’=C=1.

—X
Wrtak, momyunnu pemenne 3agaun Komm Y =€ .

Uccnenyem noBeneHue pemeHust mpu X —> +00:

lime™ = Ilim i=i:0.

X—>+00 x—+0 @ oo

Taxum o6pazom, mpu X —> +o0 penieHue 3agaun Komm ctpeMuTces K HYIO.
OtserT: 0.

HepeMemeHI/Ie TOYKH, I[BI/I)KYIJ_IGI\/’ICH 10 HpHMOﬁ CO CKOPOCTBIO V :V (t) ,3a

b
MIPOMEKYTOK BPEMEHU [a; b] , BRIYUCIISIETCS TIO (hopMyIIe S = IV (t)dt

a
CrenoBatenbHO, MyTh, KOTOPBIA MPOKJIET TEIO 32 MPOMEKYTOK BpeMeHH oT t1= 1c 1o

to= 3 c. paBen

S=j(2t+1)dt=(2-§+t]

3

=(t +1) =(9+3)~ (1+1)=10 ().

1
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Otset: 10 M.

d d
IIpencraBus Yy = 4y , IOy4YuM &y =2XY.
dx d
dx d
YMHO)HM 00€ 4acTu ypaBHEHUS HA — . 7}’ =2xdx.
y

[Tonyunnu ypaBHeHHe ¢ pa3felieHHbIMU MTepeMeHHbIMU. [IpounTerpupyem ero

jd—;/:IZde; In|y|=x*+C;

C
y= et Tt — oO11ee perieHue.

YK-1.3. PaCCManI/IBaeT BO3MO’KHBIC BapHMaHTbl PCEIICHUA 3aJa4dM, OLCHUBas HX
JOCTOMHCTBA H HEAOCTATKH

IlepBbiii 3Tanm (MOPOroBoii ypoBeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH NOKA3aTeJs
KOMIIETCHIIMU «3HATH»: OCHOBHbIC NOHATHS, ONPe/ieIeHNs] U METO/Ibl OCHOBHBIX Pa3/1eJioB
MaTeMaTH4YeCKOr0 aHAJIN3a.

TecToBblE 3aJaHUA 3aKpPbITOIo TUIIA

1. OnpenesieHH0 MPOU3BOJAHOI COOTBETCTBYET BhIPAaKEHHE:
(BpIOpaTh OJIMH BapUAHT OTBETA)

a) y'= lim Ax.

y_Ay—>OAy’

6) y'= lim 2Y;
AXx—0 AX

B) y'= lim Ay;
Ax—0

Ay
r) Y=

2. Jlas BBIYHCJICHHS HEONPEJEeJCHHOI0 HHTErpaga, eciaiu aprymMeHT QYHKIHH
SIBJIsIeTCSl JIMHEelHOW KoMOuHauueil, npumMensiercss ¢gopmy.a:
(BbIOpaTh O/IMH BapuaHT OTBETA)

a) [ f(kx+b)dx = F(kx +Db) + C;
6) | f (kx+b)dx =F(x) + C;
B) | f (kx+b)dx =kF(kx +b) + C;

0 [ f(kx+b)dx = %F(kx+ b) + C.

3. IlpousBoaHas cJ0KHOW PyHKUUU onpeaeasiercs nmo gopmyJie:
(BbIOpaTh O/IMH BapuaHT OTBETA)

a)y' = F(u);
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B) y! = !;
6) y' = f(u);
r)y =f'(u) - u'.

4. luddepennuannroe ypaBHenue Buaa Yy + P(x)y = Q(X) ABJIAETCH:
(BBIOpaTh OJIMH BapUAHT OTBETA)

a) muddepeHnaIbHBIM YPaBHEHHEM C Pa3/eSIOIIMMUCS TIEPEMEHHBIMU;
0) nuHelHbIM qud epeHIInaTbHBIM YPaBHCHHUEM;

B) OTHOPOJHBIM Au(PepeHInaTbHBIM YPaBHEHUEM;

T') HEOJJHOPOIHBIM U PepeHITNATBHBIM YPAaBHEHUEM.

5. O6mmii Bua nudpdepeHunaibLHOro ypapuenus y'’ — y = (0 umeer BUI:
(BpIOpaTh OJIMH BapUAHT OTBETA)

a)y=Cie'+ Cre™;

0)y=Cie*+xCre™;

B)y=C1+ (e

r)y =C1c0Sx + C28in x.

Kinroun

QPR IWIN|F-
O[O | |

6. 3adanue na coomsemcmsue.
OnpeneauTs COOTBETCTBHE MEKAY MPe/esioM U ero pelieHnem:

Ilpeoen Pewenue
2
. x*-9 a) ©
1.
I!LQ x% —3x
2 1
] X —=9x+1 <
2. Ilm no? oy 0 6
X—>00 2X° —3X+6
x—1 1
3. lim—— B) —
|)I([Q x> +4x-5 2
4 i x> —4x+5 r)2
M7
o0
PesynbTatel 0popMuTh B TAOIHIIE
1 2 3 4
Kiroun
1 2 3 4
r B 0 a
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Bropoii 3Ttanm (MpOABHMHYTBHIH YPOBeHb) — IOKa3biBaeT C(HOPMHPOBAHHOCTH
MOKAa3aTeJIsl KOMIIETEHIMH «YMEThb»: MPUMEHATh MaTeMAaTHYeCKHIl HHCTPYMEHTAPUl 1JIA
pelieHs THIOBBIX M NPHUKJIAJAHBIX 32124 B IPO(PEeCCHOHATBHOM 1eATEeJbHOCTH .

3agaHusi OTKPBHITOrO THIIA (BONPOCHI ISl ONPOCA):

1. IlepeuricnuTe OCHOBHBIC CBOMCTBA (DYHKIIHH.

2. Kakas pyHkius Ha3pIBaeTCs yObIBaIOIeH Ha HHTEpBae?

3. Kakue Touky Ha3bIBaIOT TOUYKaMU neperuda rpaduxa GpyHxumn?

4. Kakast pyHKIMSI Ha3bIBaeTCs IPOOHO-pAIlMOHAIBHON?

5. B yem 3axrodaercst Metoa bepHyuM IS perieHus JITnHeHHoro AuddepeHnnaIbHOro

YpaBHEHUS IIEPBOTrO MOPSIAKA BUOA y' + P(x)y = Q(X)?

Kiroun

1. K ocHOBHBIM CBOWCTBaM (PYHKIIMH OTHOCAT: 001acTh ompeneneHus GpyHkmuu, 001acTh
3HaYeHUH, HYIU (QYHKIUHA, YETHOCTb-HEUETHOCTh (YHKIUHU, OrPaHUYCHHOCTH,
HEMPEPBIBHOCT (DYHKITUH, IIEPUOIUIHOCTD, TIPOMEKYTKH MOHOTOHHOCTH, SKCTPEMYMBI,
MPOMEXYTKH BBITYKIOCTH M BOTHYTOCTH, TOYKH Iieperuda, acUMMOTOTHI rpaduka

GyHKIHN.

2. Eciau GosblileMy 3HAueHWIO apryMeHTa W3 MHTEpPBala COOTBETCTBYET MEHbBIIEE
3HayeHue QYHKLKH, T.¢. IpH X, > X; BepHO HepaseHcTBO f(X,) < (X)), TO dyHKIMA

y = f(X) nasbiBaercs yownBaromeii na uarepsane (a; b) ..

3. Toukoit meperuba rpaduka (ynkuuu Yy = f(X) HaspBaOT abCIUMCCy TOYKH, KOTOpas
Pa3eNSFOT HHTEPBAIBI BBITYKJIOCTH M BOTHYTOCTH 9TOW KPUBOH

4, JpobHo-panmoHansHoil QyHKuMel (pauuoHANIbHON ApoObl0) HaszbiBaeTcs (GYHKIHS,
P. (X
R(X)I m( )
. Q) | ppe Pn(¥)
paBHAsT OTHOIICHHWIO JBYX MHOTOWICHOB: , TIe — MHOTOWICH

X)
CTCIICHHU m , Qn( — MHOTI'OYJICH CTCIICHHU n .

S. Meton bepHynnu 3akitoyaeTcsl B OMCKe peuieHus nud@epeHnnuaibHOro ypaBHEHHS B
Buze Y =U-V, rae Uu=u(x) u v=v(x).

Tperuii 3Tan (BBHICOKMI YyPpOBEeHb) — NMOKAa3biBaeT CHOPMHUPOBAHHOCTH MOKa3aTessl
KOMIIETCHIIHM «HMMeTh HABBIKW): HMMeThb HABBIKH BbIOOpPa ONTHMAJBHBIX METO/10B
pelleHUs NMOCTABJEHHbIX 3a/1a4.

Pacuernas pabora:

X
1. Haiitu mnymu yakmun Y = —— =0,

. 3x° -2x-8
2. Haitru ipeen lim P B
x—0 2X° +5X -3

4

3. HaiitTu HeonpeieneH bl HHTErpai OT NpocTelieil 1podu BTOPOro Tura: I— dx

5(x +1)°
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4. HaiiTu HeonpeaeneHHbI HHTETpajl METOJOM ITOCTaHOBKH.
5. Halith d4acTHOe pelieHHWe JHUHEWHOTO OJHOPOJHOTO YpaBHEHHS BTOPOTO TMOPsIKa

144 !
y —3y+2y=0 , YIIOBJICTBOPSIIOIIEE HAYAIbHBIM YCIOBUSM y(O) =2 ; y ( ):
Kiroun
1. Hynu ¢pyaKIum — 310 abcuucchl ToUek nepecedenus rpaduka GyHkuuu ¢ ockro Ox.
Touku nepeceuenus rpaduka GyHKIUM C KOOPIAUHATHBIMU OCSIMU HIIEM, NPUPABHUBAS
(GYHKLHIO K HYJIIO.
X . {X 0 {X 0
AN 9
COCBIOOX:y:0:>1_X2 ; 1-x ;éO; Xiil.
Touka nepeceuenus rpaduxa q)yHKLu/m ¢ ocsio OX ymeer KOOPJAMHATHI: O( 0, O).
2. fim 3 —2x-8 _|:oo:| fim X (B=2/x-8/x*) _ . 3-2/x-8/x* _
x>0 2x2 4+5x—3 [0 ] x>ox3(2+5/x—-3/x?) x>®2+5/x-3/x>
3-0-0 3
=—=—=15.
2+0-0 2
3. 4 4 (x+1)° 4 1 4
j—de:—-Q+C =—————=+C=——"—5+C
5(x+1) 5 -6+1 5 —5(x+1) 25(x +1)
. . 2 .
4 } dx _ﬁzt,x:t ,x1:0:>t1=\/5:0 2tdt Tlﬂ
oL+X | dx=2tdt  sx,=4=t,=vA=2 | ol+t g L+t
2
=2. j 1—— dt=(2t-2In|t+1) =4-2I3-(0-2In1)=4-2In3.
0 0
S. 2 —
CocTaBUM XapaKTePUCTUIECKOE YpaBHEHHE k*=3k+2=0 ,
) k=1 k,=2
KOTOpPO€ WMEET JBa JCUCTBUTEIBHBIX U PA3WYHBIX KOPHS , , TIOATOMY
o0l111ee pelIeHue 3TOro ypaBHEHMs 3alIUChIBAETCS B BUJIE
y=Ce+C,e” C, C,-
,TIe 4, IPOM3BOJIbHBIE TIOCTOSTHHBIE.
' r_ X 2X
Haiinem Y : y =Cie'+2C,e :
OCHOBBIBasICh Ha HAYaJIbHBIX YCIOBUSAX, NOJTy4aeM CHCTEMY ypaBHEHUN
0 2:0_ »~.
Ce+Cpe =2 {c:l+c:2 =2 {C1:3;
0 2.0 . _
Ce’+2C,e*’=1 _ |C+2C,=L — |C,=-L
YacTHoe pelleHrne HCXOJHOTO YpaBHEHHs, YIOBJIETBOPSAIOUICE 3aJaHHBIM HayaJlbHBIM
YCIIOBHSIM, UMEET BT
X 2X
y=3e —e"" —
YacTHOE PEIICHUE.
YK-1.4. Onpenensier 1 OLECHHBAET MOCJIEICTBHSA BO3MOKHbBIX PeLLICHUH 3a/1a4H.
IlepBbiii 3Tanm (MOPOroBO YpPOBEHb) — MeETOAbl PelIeHUS OCHOBHBIX THIOBBIX H

NPUKJIAJAHBIX 32/1a4 B IPO(ecCHOHAIBLHOI 1esITeIbHOCTH.
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TecToBbIE 3aJaHUA 3aKpPbITOro TUIA

2
. XS —X-—
1. 3nauenue npenena pynxkuun lim

aBHO:
o3 x2_3x Loon
(BBIOpATh OJIMH BapHAHT OTBETA)
a) l;
1
0) =
) 2
B) 0;
2
r)l—.
) 3
x? —
2. 3navenue npousBoaunoi pyuxuun f(X)= 1 B Touke Xy =—1 paBHo:
X"+
(BBIOpATh OJIMH BapHAHT OTBETA)
a) f'(-1)=—1;
o) f'(-1)=0;
1
B) f'(-1)==;
) T'(-1) >
n /(1) =2.
_ayh
3. HaiiTu HeonpeaejieHHbII MHTErpaJl Jl B;X dx
X

(BBIOpATh OJIMH BapHaHT OTBETA)

a) —%—3x3+C;

3X
0) —%—6x+C;
X
B) E—3x3+C;
X

r) —1—X3+C.
X

4. Ilnomanes purypel, orpaHudeHHoN rpapukamu QyHkuui y = x> n y = Jx paBHa:
(BBIOpATh OJIMH BapHaHT OTBETA)

a) = KB. €]I.;

0)

=
w
@
)=

B)

KB. €]1.;

NP NP wN W

r

5. Ecau KOpHH XapaKTepUCTH4YeCKOro ypaBHenusi paBHbl ki = 1; k2 = -1, 10
COOTBETCTBYIOLICEe JIMHeHHOe AupdepeHnnanbHOe ypaBHeHHEe BTOPOro mnOpsaAKa ¢
MOCTOSAHHBIMHU KO3((PULHMEHTAMU UMeeT BUA:

(BbIOpaTh O/IMH BapuaHT OTBETA)

KB. €]I.
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a)y"' =2y +y=0;

0)y" +2y' +y=0;

B)y' —y=0;
r)y’' -y =0.
Kiroun
1 r
2 a
3 r
4 §
5 B

6. 3aoanue na coomseemcmaue.

Ol'[pe}IeJ'IHTB COOTBETCTBHUE MEXKIY MHTEIrPajoM U METOJ0M €ro peiucHus:

Unmeepan Memoo pewenus
\/; a) METOJI HEIOCPEACTBEHHOTO
1. I—dx MHTETPUPOBAHUSL.
Jx +1

2. jx\/l— x2 dx

0) METOJ] HHTETPUPOBAHUS IO YACTSM.

3. [(2x—1)e*dx

B) METO]I ITOJCTAaHOBKH.

e *-2

r) MECTO Tle"OHOMGTpH‘IGCKOfI IIOACTAaHOBKH

1) METOJT PA3JIOKCHHSI HA CyMMY TIPOCTCHIIINX
TpoOei.

PesynbTatel opopMuTh B TAOIHIE

1 2 3
Karoun

1 2 3

B r 0

Bropoii 3Tan (NIpoABUHYTHIN YPOBEHb) — NOKA3bIBAET C(POPMUPOBAHHOCTH NIOKA3ATEISA
KOMIIETEHIIUH «YMeTh»: (DOPMATH30BATH IKOHOMUYECKHE SIBJICHUS U MPOLECCHI B BH/1e
MATEeMATHYeCKHUX JAHHBIX, IPUMEHATH PA3JIHYHbIe METO/bI PellICHH .

3agaHuA OTKPBITOrO THIA (BOIMPOCHI AJIsl OIIPOCA):

1. YUto Ha3bIBAIOT HEONPEAEICHHOCThIO B TEOPUH TIpezesioa’

2. B yem 3axirodaercss SKOHOMUYECKUH CMBICI IPOW3BOTHOM?

3. B uem cocTout reoMeTpuUeCKUid CMBICT MPOU3BOAHON (QYHKIIMH B TOUKE?

4. B yeM COCTOUT reOMETPUUECKUI CMBICI OMTPEAEIEHHOIO0 HHTErpaia?

5. Uro Ha3bIBAIOT YACTHBIM PEIIEHHMEM M YaCTHBIM HMHTErpajoM TMpU PEHICHUN
muddepeHIMaTBEHOTO0 YpaBHEHUSI IEPBOTO Mopsiaka?

Kiroun
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1. Ecnn B pesynprare MOJCTAaHOBKM BMECTO X €ro INPEIEIbHOrO 3Ha4eHHsA X

HEBO3MOXXHO CYIUTh O PE3yjbTaTe, TOBOPST, YTO UMEET MECTO HEOMpPENEeJIeHHOCTh U
Ui BBIYMCIICHUS TIpeera HeoOXoaumMo mpeoOpa3oBaTh (YHKIHH, T.€. HYXKHO
“n30aBUTHCS OT HEOMPEACICHHOCTH  WIH ‘‘PACKPBITh HEONPEAEICHHOCTD .

2. DKOHOMHMYECKHUI CMBICI TPOU3BOJHOM COCTOUT B TOM, UTO IIPOM3BOJIHAS BBICTYIIAET KaK
CKOPOCTbh U3MEHEHHSI HEKOTOPOTI'0 SKOHOMHUYECKOT0 MpoIiecca ¢ TEYEHUEM BpEMEHH WIIH
OTHOCHUTEIIBHO JIPYroro UCCIEAYEMOro pakTopa.

Haubonee akTyanabHO HCHOJB30BaHHE MPOU3BOJHON B IMPEAETHHOM aHalIH3e, TO €CTh
MPU  WCCICAOBAHUM TMPEACIIbHBIX BEJIWYUH (IIPENeNbHbIE W3JACPKKU, MpeaeibHas
BBIpyYKa, MpeleibHas MPOU3BOIUTEIBHOCTh TpyAa WIM JAPYrux  (akTopos
MIPOU3BOJICTBA U T. II.

3. FGOMeTpI/IIIGCKI/Iﬁ CMBICJI HpOPISBO,HHOfI 3aKjIro4acrtca B TOM, YTO 3HA4YCHHC

!/
POM3BOIHOM y bynkun Y= f(X) B TOuke X, YMCIEHHO pPaBHO YIJIOBOMY

K03 QHUIUEHTY KacaTeabHOM K rpadMKy 3TOH (QYHKIHH B TOUKE X, TO €CTh:

/ Ay
y'=k=tg o= lim —
Ax—0 AX
)
rAc o — yroj MCxay KacaTeJbHOM U IT0JI0KUTEILHBIM HaIlpaBJICHUCM OCHU Ox.
4, FGOMeTpI/I‘leCKI/Iﬁ CMBICJI onpenenéHHoro HHTCIrpaja 3aK/IIro4acTCsad B TOM, 4YTO OH

YHUCJICHHO paBeH IUIONIAAN KPUBOJMHEHHON Tpamenuu, orpaHndeHHoi ocbio OX,
OpSIMBIMU X = a U X = b ¥ rpaKkoM HENIpephIBHOM Ha OTpe3Ke [a; b] IIOJIOKUTENBHON

bynkiwn y = (X).

S VYcnosue Bua Y(XO ) = Y, Ha3pIBacTCA HAYaIbHBIM.
Pemenne Y =@ (X, C, ), BBIJICJICHHOE U3 o0mero Y =@ (X, C) U YIOBJIETBOPAIONIEE

Ha4YaJIbHOMY YCJIOBHUIO, HA3bIBACTCA YACTHBIM PCIICHHUCM, a PCHICHUC ®(X, y, CO)_

YAaCTHBIM UHTCI'PAJIOM.

Tpernit 3Tan (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKA3aATENs
KOMIIETEHIIUM «MMeTh HABBIKM»: MMETh HABBIKM 00pa0OTKH, YMCIOBBIX PacyeToB H
OLeHUBAHUA HHGPOPMALIUH, TOJTYYEHHOH B pe3y/bTaTe PelleHus OCTABJICHHbIX 3a/1a4.

Pacuyernas padora:

1. Ob6wvem mpopax IuieepoB 3ajnaeTcd cieayromeid (yHKIUeH, 3aBHcAlle OT BpeMEHHU

V (t) =5000 +1000t —100t?, e V — 06beM mpojia TIeepos, POJAHHBIX 3a MecsI, t
—KOJIMYECTBO Mecales. HaiiTi ckopocTh H3MeHEHUS 00BEMOB TIPOJAXK 3a KBapTall.
2. 3amana ¢ynkuus mnpexensHoro goxoga R'(X)=20-0,04X, roe x — umcio eaumHUIL
HEKOTOPO# mpoaykiuu. HalTn GyHKIMIO J0X04a U 3aKOH CIPOCa Ha IPOLYKIIUIO.

3. ®yHKUMH cipoca u MIPEAIOKECHUS UMEIOT BUJL: s=4. % + p+19,
dp _3t dp '
q :3-E—2p+28+e , TJI€ p — LI€Ha Ha TOBap, 3aBUCSIIAs OT BPEMEHH, m =p -

TeHAeHIUs (popMHUpOBaHUS 1IeHbI (IPOU3BOIHAS LIEHBI BO BpeMeHHu). Haiitu obiee perenue
nuddepeHIHATBEHOIO YPABHEHHUS, BBIPAXKAIONIETO 3aBUCHMOCTh II€HBI OT BPEMEHH MPH
YCIOBHMH PABHOBECHS MEXK/LY CIIPOCOM H TIPEIIOKEHUEM S = (.

4, Oynkuusa npenenbHbix uinepkek umeer Bua C'(X) =50+0,02X. Haiitu dynkumio

U3JIepKeK, eciii (PUKCUPOBAHHBIE U3EPKKHU cocTaBIOT 5000 pybreit B mecsil.
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Kitroun

1.

CkopocTu u3MeHeHHs 00bEMOB MPOJIAXK — 3TO MEepBasi MPOU3BOIHAS 3aJlaHHON (QYHKIIUU
1o BpemMeHu. Haiiziem npou3BoaHyI0 3a1aHHOW (PYHKITUH:

V'(t) = (5000 +1000t —~100t2 ) =1000 — 200t . Keaprax cootseretsyer somenry
Bpemenu t = 3. Haiinem 3nauenue npou3BoAHOMN PyHKIMHM 00BEMOB IPOIaXK B MOMEHT

spemenn t = 3: V'(3) =1000 —200-3=400.

UrtoObl HailTH PYHKLHIO 10X0/1a, IPOMHTETPUPYEM (PYHKIIHIO MPEAETBLHOTO JOX0/a:

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

0,04x2

R(x) = J'(20—0,04x)dx= 20X — +C =20x-0,02x* +C.

3HavyeHHe MPOU3BOJILHON NOoCTOssHHOM C HaiieM U3 yCIOBUSs, YTO JOXOJ PABEH HYIIIO,
ecnu He poaano Hu oxauo uinenue: R(0) = 0. Cnenosarensno, C = 0.

Toraa pynxuus noxona umeer Bug: R(X) =20x—0,02 X2
Eciu Kakaas eJMHULA OIPOAYKIMH IIPOJAETCS 10 1IEHE p, TO H0XO0J OIIPEIeIeTcs 10

R

dopmyne: R = X- p. Torna ciipoc onpezensiercs o hopmyne: P =

Paznenum pynkimo qoxona Ha x: P =20 —0,02X —3akoH crpoca Ha MPOIYKIIKIO.

[IpupaBHseM QyHKIUU cipoca U MPeIoKEHUS 4 - % +p+19=3-. % —2p+28+e™,

dp

[Ipeobpazyem ypaBHeHUE: ot +3p=9+e* (1) - nuHeitHOE HEOTHOPOHOE

muddepeHnranbHOe ypaBHEHHE MIEPBOTO MOPSIKA.
Jliis ero pemeHus npuMeHuM metof bepuynnu. OOmiee penieHue uieM B BUjae p=u-v ,

rae U=u(t), v=v(t) . Torma p'=u"-v+V'-u.
Hoxcraenss pu P'B (1), mpUXoaUM K ypaBHeHH:o: UV +VU+3uv=9+¢e™;
uv+u(v +3v)=9+e™ (2)

& g v

Haiimem v: V' +3v=0; —3v; — =-3dt; In|v|=—3t; v=e™,
\'

[Toncrapnsis HaliIeHHOE 3HAYEHHE V B ypaBHEHuUe (2), Haiiiem U:

u-e>=9+e; ?j—l:e‘3‘ =9+e™¥; Cé—ltjzge"*“rl  du = (9% +1)dt ;

Jdu =™ +1)dt; u=3¢" +t+C

Tornma obmee perienue ypasaenns (1) 3amumercs B Buge: p= (3> +t+C)-e™.

Uto0Ob! HAlTH PYHKLNIO U3/IEPKEK, IPOUHTErpUPYEM (YHKIUIO IPEISIbHBIX U3/IEPIKEK:
dC
ol 50+0,02x; dC = (50+0,02x)dx;

X

2
0.02X% \ ¢ 50+ 0,01x2 + C ..

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

3HaueHUE HpOHSBOHBHOf/'I nmoctossHHOU C HaljeM U3 YCJIOBUS, YTO (I)I/IKCI/IpOBaHHBIC

usepxku cocrasisior 2500 pyoaei B mecsn npu x = 0: 5000 =50-0+0,01- 0% +C.
Cnenosarensuo, C = 5000.
Torna dynkius maepxek umeet sux: C(X) =50x +0,01x2 +5000 .
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OueHoYHBbIE CPEACTBA VIS POBEACHUS NPOMEKYTOYHOM aTTeCTANMHU
[IpomexyTouHas aTTecTanus NpoBoauTcs B popme 3auera B 1 cemectpe.

TecToBbIE 32/1aHNS K 3a4eTy
(mpuMepHbIi BAPUAHT)

1. ObaacTbi0 3HaYeHUH QYHKIIUY y HA3BIBAIOT
1) MHOXECTBO 3HaYEHUH, KOTOPBIE (YHKIINS MOKET UMETD;
2) MHOKECTBO 3HAUEHU NIEPEMEHHOM X, TPU KOTOPBIX (DYHKIUS CYIIECTBYET;
3) MHOKECTBO BCEX BEIICCTBEHHBIX YHCEIT;
4) MHO>KECTBO 3HAYEHU X TPU KOTOPBIX (DYHKIUS MOJOKUTENbHA.
2. Dyukuus Yy = f (X) siBj1sieTcs HeYEeTHOM, €CJIM BBINMOJIHSAETCS YCJI0OBHE:

DfEx=1X);
2) F(=x) #f(x);
3)F=x)=-1();
4) f (= x) #—f(x).
3. CyMMa KOHEYHOro 4ucja 0eCKOHeYHO MaJbIX QYHKUMH ABJsieTcs PYHKIH e
1) 6ecKOHEYHO MaJoii; 2) 6ecKOHEYHO OOJIBIION;

3) 6eCKOHEYHO OTpaHUYCHHOM; 4) 6eCKOHEYHO HEOTPAHUYCHHOM.
4. KpuTHYeCKUMH TOYKaMHu 1-ro poa Ha3bIBAKOTCS TOYKH, B KOTOPBIX:

1) mepBas nmpou3BoaHast MeHbIe Hyns Y < 0;
2) nepBas npousBoHas Oousbiie Hyns y' > 0;
3) nepBasi mpou3BoHas paBHa HYyNIIO Y’ = 0, UJIK HE CYIIECTBYET;
4) mepBas npousBoaAHAas paBHA HYIIO Y = 0.
5. Fpadux pynkuuu y = f (X) HA3bIBAETCH BBINMYKJbIM HA HHTEpBaJie (a; b), €cJId OH
1) pacniosnosxeH BbIIIe JIF0OOW CBOEH KacaTeIbHOW Ha ’TOM MHTEPBAJIE;
2) pacroioKeH HIDKe JIF000H KacaTeJIbHON Ha ’TOM MHTEPBAJIE;
3) pacrionoxeH Boite ocu Ox;
4) pacniosnoxeH Hke ocu Ox.

Hp AKTHYECKAasA 4aCTb

. x?—6X+9
6. BerancanTs npeaea Gynkuuu B Touke  lim — -
x=>3  X°—3X
1) 2; 2) -5; 3) w; 4)0.
X3
7. HaiiT npou3BoaHyI0 GyHKIHHK: y=5- 8 X% + r +2x*:

2
1) —6x+3%+8x3;

2) —§x+1x2+8x3;
4 2
3 4 5
3) 5X_X_+X_+2i
8 24 5

53



2
4) 5- X X gyl
4 6

8. HaiiTn npousBoanyio c1oxuoii gynxmun: Y =5In(x? +1)

5 5
b 11 ? 2%
3) 5In(2x); 4):?X.
X +1
9. Haiitu f'(0), ecim  f(X) = X +ll:
1) 1; 2) -1; 3)X2_,5; 4) -2.

2 1
10. HaiiTn Heonpeae/ieHHbIl HHTerpaJ J.(— +6x% + 5 xjdx :

X+1

1) 2In|x|+2x° +%x2 +C;
2
2) 2In|x+]4+6x3+?+C;

2
3) 2In|x+]4+2x3+%+C;

4) — +12x+£+C.
(x+1)?
Kimroun
1. 1
2. 3
3. |1
4. 3
S. 2
6. 4
7. 2
8. |4
9. 2
10. |3
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Bomnpocel Ha 3k3aMeH

(I cemecTp)

4. METOANMYECKHUE MATEPHAJIBI, ONPEJE/IAIOLUE ITPOUENY PbI
OINEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkyuuii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYILEro KOHTPOJS NMPOBOAUTCS B (OPME YCTHBIX OTBETOB Ha
Bonpockl. CTyIeHT OTBEUYaeT Ha MOCTABJIEHHBIM BOIPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEI0CTaBISIETCS.
[TpakTuyeckue 3alaHusl KaK CPEICTBO TEKYILEro KOHTPOJS HPOBOJATCS B HMUCbMEHHOM
dopme. CTyaeHTy BBIAAETCS 3a/1aHUE, HA KOTOPOE HEOOXOIMMO PUBECTH MOJTHOE PELICHHUE.

IIpome:xxyTouHasi aTTecTanus
HTOroBbIii KOHTPOJIb MOXKET MIPOBOAUTHCS B OAHON U3 (hopM:

—3K3aMeEH;
—3K3aMEH B TECTOBOU (hOpME, COCTOSIINI U3 TCOPESTUUCCKHUX M MPAKTHYCCKHUX 3/ IaHHUMA.
—aK3aMeH B TectoBoi hopme B C/1O Moodle.

JK3aMeH TPoOBOIUTCS B 00bIMHON (hopme. M3 sK3aMeHAIIMOHHBIX BOIIPOCOB COCTABIICHBI
30 »x3aMeHaUMOHHBIX OwmiieToB. Kaxkaplii OWeT cOCTOMT M3 4YeThlpeX BOIIPOCOB — JIBYX
TEOPETUYECKUX U ABYX MpakTUyeckuX. KOMIIEKT 3K3aMEHalMOHHBIX OUJIETOB IPEJICTABIEH B
y4eOHO-METOIMYECKOM KOMIUIEKCE AUCIUILINHBIL.

Ha noaroroBky cTyaeHty npenocranisercss 30 MUHYT.

JK3aMeH B TecTOBOM ¢opMe NMpOBOAUTCS NMUCbMEHHO. Kakblil BApUaHT BKIIIOYAET ISATh
TECTOBBIX 3aJIJaHUM TEOPETUUYECKOW YAaCTU U MATh TECTOBBIX 3aJaHHMI MPAKTUYECKON YaCTH 110
OCHOBHBIM paszlieraM IUCUMIUIMHBL. [lakeT 3agaHuii WUTOrOBOrO KOHTPOJS IIPEICTaBIECH B
y4eO0HO-METOIMYECKOM KOMIUIEKCE AUCITUTIINHBL.

Ha nmoaroroBky crynenty npenocrasisercs 90 MUHYT.

Jk3amMeH B TecToBoil (¢opme B cucreme Moodle mpesacraBieH B cUCTEMeE
TUCTaHIIMOHHOTO 00y4yeHus Moodle.

Ha MPOXOKIACHUC TECTA CTYACHTY MMPCAOCTABIACTCA 90 MHUHYT U IBC IIOIBITKH.
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