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1. Ipeamer. Lean u 3axaum IMCHUIIIMHBI, €€ MECTO B CTPYKTYpe

o0pa3oBaTeJIbHOI MPOrPpaMMBbI

IIpenmeroM aUCHUILIMHBI «BpIcIIas MaTeMaTHKay SBISIOTCS (DyHIAMEHTaIbHBIC DPa3aeIb
MaTeMaTHKH.

Henb0 MUMCUMIVIMHBI SIBISCTCS TCOPETHUECKOE M MPAKTHYECKOE H3yYeHUE OOYYarOIIMMHUCS
OCHOBHBIX DPAa3/ICJIOB MaTeMaTHKU, COCTABJISIONIMX HAy4dyHYIO 0a3zy, Ha KOTOPOW CTPOUTCS JajbHEHIas
€CTECTBEHHOHAyYHas ¥ Ipo(deccroHanbHas MoaroToBka, OpMUpOBaHNE YMEHUN U HABBIKOB BHIOUPATh U
MPUMEHITh MAaTeMaTHYCCKUH ammapaTr, METOJbl MaTeMaTHYEeCKOrOo aHajgu3a W MOJCIUPOBAHUS JUIS
pelIeHrs MPaKTHYECKUX 33a/ay, aHaJU3UpOBaTh M OLEHUBATh JIOCTOBEPHOCTh pPEUICHHMsS, TPHOOpeTeHUE
HaBBIKOB (hopMaTH3aIiK MPAKTUIECKUX 3a/1a4 U MOCTPOCHUSI MPOCTEHIIINX MAaTEMAaTUYECKUX MOJIENICH.

_OCHOBHBIMH 32/124aMH U3yYEHHS TUCUMIUIAHBI ABJISIOTCS:
M3y4eHHE MAaTEMaTUYECKOro armapaTra, METOJI0B MaTEMaTUYECKOTO aHalu3a U MOJACIUPOBAHUSA,
TEOPETUYECKOTO0 M OSKCIEPUMEHTAIBHOTO HCCIEIOBaHMS, NPUMEHSIEMbIX ISl pelIeHus
MPAKTHYECKUX 3a71a4;
pa3BUTHE JIOTUYECKOTO U aNTOPUTMUYECKOTO MBIIIIICHUS;
MIPUBUTHE HABBHIKOB HCIOJB30BAHUS MATEMAaTHYECKHX METOJIOB M OCHOB MAaTEMAaTHYECKOTO
MOJICTTMPOBAHUS TSl peUIeHHs MPUKIIAJAHBIX 3a/1a4 B MPOoQecCHOHANBHOM cdepe;
BBIPA0OTKA HABBIKOB U YMEHHI CAMOCTOSITEIIBHOTO PACIIUPEHUS U YTITyOJICHHUS MaTeMaTHIEeCKIX
3HAHMI U IPOBEJICHHE MaTeMaTHYECKOr0 aHAIK3a 3a/1a4 B podecCHOHaIbHOMU cdepe.

MecTo THCHUILUIHHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl.

Jucuunnuza «Beiciias mMaTeMaTHkay OTHOCUTCS K AucHUIUITMHAM oOs3aTenbHOM yactu (B1.0.08)
OCHOBHOM mpodeccnoHaIbHON 00pa3oBaTeIbHONM MpOrpaMMbl BeICIIero obpasoBanus (mamnee — OITOII
BO) no nanpasnenuto nmoarorosku 38.03.02 MeHnemkMeHT

OcHoBpIBaeTcs Ha 0aze aucnuIuivH: «MaremaTukay, «['eoMeTpus», « Airedpa U HaYaIo aHaIH3ay,
MPEIIIECTBYIONIETO CPEJHEr0 WU CPEAHEro CHEIHUalbHOTO oOpaszoBanus. ConepikarenbHas 4YacTb
JTUCIMIUTAHBI «BBICIIas MaTeMaTHKa» OXBATHIBACT CIICIYIOIINE BOTPOCHI: JIEMEHTHI JIMHEHHONU aJIreOphI
Y aHATUTUYECKON reOMEeTPUH, OCHOBBI MaTeMaTHYECKOTo aHanu3a, nuddepeHmaibHoe U HHTETPaTbHOE
WCYHCIIieHUuEe PYHKIWHA, TudPepeHIInaTbHbIC YPAaBHEHUS, TCOPHS BEPOSTHOCTEH.

HucuunnuHa yutaercs B 1 M 2 ceMecTpax, MpeAIIecTBYeT AUCHMILIMHE «Marematudeckoe
MPOrpaMMHUPOBAHHUE U IKOHOMUKO-MATEMAaTUYECKOE MOICTUPOBAHUEY.

[MpenmectByer Omoky 3 T[ocymapcTBeHHass uwtoroBas arrectanus «[loaroroBka k mporemype
3aIUTHI ¥ 3alUTa BBITYCKHOHN KBaM(uKarmoHHoi padoten» (b3.01)

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO JMCUMILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH pe3yJibTaTaMM 0CBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

MOAXOA IS PeIIeHUs
[IOCTaBJIECHHBIX 3a/1a4

JIIEKOMITO3HIIHIO 3a0a4n

Koasi DopmMyIMpPOBKA NuaukaTopsl Ilnanupyemsle pe3y/ibTaThl
KOMIIETeHIUH KOMIIeTeHIIUH AOCTHKEHHUS o0y4eHus
KOMIIETeHIIUH
YK-1 Cnocoben YK-1.1 3HaTh: OIpeeIeHNs] OCHOBHBIX
OCYLIECTBIIAATh  IIOUCK, | AHAIU3UPYET 3a7ady, |MaTeMaTH4YECKUX NOHATHH,
KPUTUYECKHI aHaIU3 U | BbLIENAA ee 0a30BbIe MaTEMaTHYECKYIO0 CUMBOJIUKY,
CHUHTE3  HMH(OpMaLUH, | COCTABIISIOIINE, OCHOBHBIE€ aKCOMBI, TEOPEMBI U
IIPUMEHATh CHUCTEMHBIN | OCYLIECTBIISET 3aKOHOMEPHOCTH, KOTOPHIM

MTOJYHHSAIOTCS MaTEMAaTHUECKHE
MIOHSTHS,

yMeThb: aHATM3UPOBATH 33124y,
BBLIEISIA €€ OA30BEIE
COCTaBJISAIONIUE, IPUMCHSTh
HMEIOLIYIOCS TSCOPETHUCCKYIO




0azy;

HMeTh HABBIKH [1EPEBOIUTH
peabHyIo 3aJa4y Ha
MaTeMaTHYeCKUM S3bIK, BEIOUPATh
METO/I €€ PEIICHUS CTPOUTh
MPOCTEUIIINE MATEMATUUYECKUE
MOJIEIH IIPU PELICHUN
podeCCHOHAIBHBIX 337124,
CaMOCTOATEILHO PaCIIUPATE U
yTIyOIsTh MaTeMaTH4YECKHE
3HAHUA.

YK-1.3

PaccmarpuBaer
BO3MOKHbBIE BAPUAHTHI
pelieHus 3aaa4y,

OLICHHMBAas UX

JOCTOMHCTBA U

HEJOCTATKH

3HATh: OCHOBHBIC IPHEMBI
JIOKa3aTeNbCTB TEOPEM U
MaTeMaTHYECKUX YTBEPIKICHHIH,
METOJIbI MATEMATHIECKOTO
MOJICIIMPOBAHMS, TEOPETUIECKOTO,
MPUMEHSIEMBIE JIJISI PEeIICHUS
mpoeCCHOHANIBHBIX 3a7a4;
yMeTh: BEIOUpATh U UCIIOJIb30BATh
HEOOXOIMMBIE METOIBI
MaTEeMaTHYECKOTO
MOJICIIUPOBAHMSI, & TAK)KE TAOJIUIIBI
U CTIIPaBOYHHUKH, TOBOJUTH
pelIeHNe 3319 JI0 IPUEMIIEMOTO
(YMCIOBOrO) pe3yabTara u
OILICHUBATh €0 JIOCTOBEPHOCTH;
HMeTh HABBIKH OIICHUBATH U
AQHAJTU3UPOBATH MOTyUSHHBII
pe3yIbTarT.

3. O0béM IMCHMIJIMHBI M BUBI YU4eOHOI padoThI
OuHo-
3aounaz 3a04HAs
Ounas ¢popma oOyueHust ¢dopma (bopma
0o0yueHus p
o0yucHUs
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OO6m1ast TpyA0EMKOCTh
MACIIAIUIMHEL, 3a4.€7./4acoB, B TOM| 7/252 4/144 3/108 - 8/288
gHCIIe:
KonTakTHas paboTa, 4acoB: 84 48 36 - 52
- JIEKIINU 42 24 18 - 24
- MPaKTUYECKU MHUHAPCKH
p CCKHC (CCMMHAPCKHC) | 4, 24 18 ; 28
3aHATHUS
- 1a00opaTopHbBIC PadbOTHI - - - - -
CamocTosiTesbHas paboTa, 4acoB 132 96 36 - 200
KonHTposib, yacoB 36 - 36 - -
Byt 1poMEKYTOUHOM aTTECTAllMK | 3a4erT, 3ayer 9K3aMEH - 3ayer,




|(3aqéT, DK3aMeEH) JK3aMeH JK3aMeH

4. Coaep:xanue TUCHUIINHBI
4.1. Paznenbl AUCHMILIMHBI M BU/IbI 3aHATHIH (TeMaTHYeCKUH TJIaH).

Pa3zgen aucuuninHbI J | 113 | JIP | CPC
Ounas ¢popma 00y4eHust

Paszneu 1. JIuneiinasi 4 BEeKTOpHAas aaredpa, aHaJIUTHYECKAs 10 10 - 24
reoMeTpusi B IPOCTPAHCTBE M HA IJIOCKOCTH.
Tema 1 Matnuiiel U onnenenuTenu 2 2 - 6
Tema 2 CucteMEl TUHEWHRIX VNARHEHUN 2 2 - 6
Tema 3 RextanHadg anrefna 2 2 - 6
Tema 4 Awanurudeckad reoMeTNUS 4 4 - 6
Paznen 2. KoMnnexcHhie ynucia 2 2 - 6
Tema 5 KoMnnekcHrie yucna 2 2 - 6
Pasznen 3. ®ynkuuu. Teopus npenesios. 10 12 - 36
JAnddepennuanbHoe ncuucaeHne PyHKIIUM.
Tema 6. Oyukuuu. TeopHs MPEIEIIOB. 2 2 - 6
Tema 7. IlponsBoanas. [Ipasuna auddepeHurpoBanus. 2 2 - 6
[Tpon3BogHAs CI0KHON U 00paTHOM (PYHKITUI.
Tema 8. JluddepenmpoBanre HESIBHBIX U TapaMETPUIECCKH
3a7jaHHbIX yHKUui. Jlorapudpmuueckoe 2 2 ; 6
nuddhepeHIupoBaHue.
Tema 9. luddepentman pynakuuu. HekoTopeie TeOpeMbl 0 . o) . 6
nuddhepeHIMpyeMbIX QYHKIHIX.
Tema 10. [Ippumenenne nporu3BOIHON K UCCIIEN0BAHUIO 2 2 - 6
(hYHKITHH.
Tema 11. @yHKIMU HECKOJIBKUX MEPEMEHHBIX. 2 2 3 6
Paznen 4. UnTerpajsibHoe ucuncjienne GyHKIUM. 8 8 - 32
Tema 12. Heonipenenenubiii nuuTerpai. OCHOBHBIE METO/bI 2 2 _ 8
WHTETPUPOBAHUS.
Tema 13. MHTErprpOBaHUE pallMOHATBHBIX, UPPALIMOHAIBHBIX U 2 2 - 8
TPUTOHOMETPHUSCKUX (PYHKITHH.
Tema 14. OnpeneaeHHBIN HHTETPAIL. 2 2 B 8
Tema 15. [IpuMeHeHHe OnpeIeICHHOT0 MHTErpaia. 2 2 B 8
Paznen 5. Inddepennuanbubie ypaBHeHHS. 8 6 - 24
Tema 16. Iuddepenunansusie ypaBHeHus 1-ro nopsanka. Y P b ) 6
MIEPBOTO MOPSIJIKA C Pa3ACIIAIOIIMMUICS IEPEMEHHBIMH.
Tema 17 Onnoponnsie nuddepeHIanbHble YpaBHEHUS
nepBoro nopsiaka. Jinaeiinsie audGpepeHmansHbie 2 2 - 6
YpaBHEHUS IEPBOTO MOPSAKA.
Tema 18 Iuddepennuanpubie ypaBHeHus n-ro nopsaka. 1Y 2 | ) 6
BTOPOTO MOPSAKA, JOMYCKAOUIME TOHMKEHUSI OPSIKA.
Tema 19. JIunerinble OQHOPOIHBIE U HEOHOPOAHBIE Y 2 1 - 6




BTOPOTO MOPSIKA C MOCTOSTHHBIMKM KO3 hHUIIMCHTAMH.

Pa3znen 6. OCHOBBI TeOpUM BEPOATHOCTEN. 4 4 10
Tema 20. OcCHOBHBIE IOHSTUSI TEOPUH BEPOSITHOCTEH.
TeopeMsl CII0KEHUs U YMHOKEHHS BEPOATHOCTEN. 2 2 6
[ToBTOpHBIEC HE3aBUCHUMBIE UCTIBITAHMUSL.
Tema 21. [ToBTOpHBIE HE3aBUCUMBIE UCTIBITaHUS. [{ucKpeTHbIE 2 2 4
CIy4YalHbIE BEJIUYHHBIL.
Beero 42 42 132
3aounas popma o0yueHust

OuHo-3a04Has ¢popma 00ydeHust
Paznea 1. JIuneiiHas u BeKTOpHas aredpa, aHAJINTHYECKAS 6 6 32
reoMeTpusi B IPOCTPAHCTBE U HA IVIOCKOCTH.
Tema 1. Martpuiipl 1 onipeIeauTEIH. 1 B 8
Tema 2. Cuctembl TMHEHMHBIX YPAaBHEHUM. 2 2 8
Tema 3. BektopHas anreopa. 1 2 8
Tema 4. AHaIUTHYECKAS] TEOMETPHSL. 2 2 8
Pazgen 2. KoMmmiiekcHbIe YHcIa. 2 - 10
Tema 5. KomniekcHble yncia. 2 } 10
Pasznen 3. ®ynkuuu. Teopus npenesios. 6 8 60
JAnddepennuanbHoe ncuucjaeHne PyHKIUM.
Tema 6. ®ynkimu. Teopus npeaeos. 1 2 10
Tema 7. IIpousBoanas. [IpaBuna auddepeHmpoBaHusl. 1 2 10
[Tpon3BoHAs CI0KHON U 00paTHOM (PYHKITUH.
Tema 8. JluddepenimpoBanrie HESIBHBIX U TapaMETPUICCKH
3a7aHHbIX QyHKUui. Jlorapudpmuueckoe 1 1 10
nuddhepeHIpoBaHue.
Tema 9. luddepenunan ¢pyukuuu. Hekotopsie TeopemMsbl 0 1 - 10
nuddhepeHIMpyeMbIX QYHKIHIX.
Tema 10. IIpuMeHeHre MPOU3BOIHON K UCCIEAOBAHHIO 1 ) 10
byHKIHIA.
Tema 1 1 DVvHEKIIUUT HECKOTEKUX MIeNSeMEeHHEIX 1 1 10
Paznen 4. UnTerpajbHoe ucuncjienne GyHKIUN. 4 8 42
Tema 12. Heonpenenenusiit uaTerpai. OCHOBHbIE METOIbI 1 o) 12
MHTETPUPOBAHUS.
Tema 13. UHTerpupoBanne paloOHaJIbHbBIX, UPPALMOHATIBHBIX U 1 2 10
TPUTOHOMETPHUECKUX (PYHKITHM.
Tema 14. OnpeneneHHbI HHTETPAJL. 2 2 10
Tema 15. IlpumeHenre onpeaeISHHOr0 HHTErpaja. B 2 10
Paspnen 5. In¢ppepennuaibabie ypaBHeHH . 4 4 32
Tema 16. uddepennmnansabie ypaBHeHus 1-ro nmopsaka. Y 2 | 8

HNCPBOro nopsaaka ¢ pasaCaarOmUuMHUCA IICPEMCHHBIMHU.




Tema 17 Onnopoausie nuddepeHnanbHble ypaBHEHUS

nepBoro nopsaxa. Jiunelnsie audpepenmansHpe 1 1 - 8
YpaBHEHHS [IEPBOTO MOPSIJIKA.

Tema 18 Tuddepennnanbupie ypaBHeHHS #-T0 nopsaka. Y 1 1 ) 8
BTOPOTO MOPSIKA, JOMYCKAIOUIME TOHMKESHHSI TIOPSIKA.

Tema 19. JIunelinble OJHOPOIHBIE U HEOHOPOAHBIE Y ) 1 ) 8
BTOPOTO MOPSIKA C MOCTOSTHHBIMKM KO3 hHUIIMSHTAMH.

Pa3zpnen 6. OcHOBBI TeOpUM BEePOSATHOCTEI. 2 2 - 24

Tema 20. OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEN.

TeopeMsl CII0KEHNS U YMHOKEHHS BEPOATHOCTEN. 1 1 B 12
IToBTOpHBIE HE3ABUCUMBIE UCTILITAHHS.

Tema 21. IToBTOpHBIE HE3aBUCHMBIE HCIIBITAHUSA. [IMCKpETHBIE 1 1 - 12
CIly4YalHbIE BEJUYUHBIL.

Beero 24 28 - 200

4.2. Conep:xanue pa3iesioB y4eOHON TUCUUIIIMHBI

Pa3nes 1. J/IuHeliHasi M BEeKTOPHAas ajredpa, aHaJIMTHYECKAs TeOMeTpHs B IPOCTPAHCTBE U HA
IVIOCKOCTH.

Tema 1. Matpuup! 1 onpenenuTeny.

[TonsiTHE MaTpuUILBl, BUJIBI MATPUL], ONIpeIeaUTeNb MaTpullbl. CBOMCTBA onpeaenuTeneid. MUHOpHI U
anreOpanyeckue JonosHeHus. Onepanuu ¢ MaTpuIlaMu, UX cBoiicTBa. OOpaTHas MaTpula, YCIOBUS €€
CYILLIECTBOBaHMsI, CBOMCTBA M BblUMCIEHUE. PaHr MaTpuibl. DaeMeHTapHble MpeoOpa3oBaHUS MATPHII.
JIuneliHas 3aBUCUMOCTB CTPOK MaTpPHULIbl, €€ KPUTEPHUI.

Tema 2. Cuctembl JIMHEHHBIX YpaBHEHUI.

[Tpumeps! nuneitHbIX Mozeneil. Pemenne CJIAY matpuunbiM MeTonoM, 1o ¢opmyiam Kpamepa.
Kpurepnii coBmectHocT CJIAY. Meron I'aycca. Omgaoponnsie CJIAY, HeoOXoauMMoOe W JTOCTaTOYHOE
YCIJIOBUS CYLIECTBOBAHMS UX HETPUBUAJIBHBIX PEILICHUN.

Tewma 3. Bexropnas anre6pa.

[TonsaTe n-mepHOro BekTopa. JIuHEilHBIE omepanuu HajJ BEKTOPAaMH, CBOMICTBA 3THUX OIEpalUil.
JInHeitHOe BEKTOPHOE MPOCTPAHCTBO, €T0 Pa3MEpHOCTH U Oa3uc. KoopanHaThl BEKTOpa B JAHHOM Oasuce.
Omnepanuu ¢ BeKTopaMu B KoopAauHaTHOU (opme. Koopaunatel Touku. KonnuHeapHble 1 KOMITJIaHApHbBIE
BEeKTOpbl. CKaylsipHOE NPOU3BEJCHHE BEKTOPOB, €r0 CBOMCTBA U I'€OMETPUUYECKUH cMbICI. Moayinb
BEKTOPA, YToJl MEXy BEKTOpaMH. Y CIIOBHE NEPIIEHIUKYJIIPHOCTH BEKTOPOB. BEKTOpHOE Npou3BencHHE
IBYX BEKTOpOB. CMelIaHHOE IPOU3BEICHUE TPEX BEKTOPOB.

Tema 4. AHAIUTHYECKAS TEOMETPHUSI.

[IpsiMast Ha TIOCKOCTH, BHIbBI €€ ypaBHEHUH. B3anMHOE pPacmoyioKeHHE INPSMOM M INIOCKOCTH.
IIpsamas kak nepecedeHHe IBYX IUIOCKOCTEH. YTOJI MEXIy MpSAMBIMU. YPaBHEHUE IIOBEPXHOCTH.
[InockocTh Kak MOBEPXHOCTh MEpBOro mnopsiaka. OOiiee ypaBHEHUE IUIOCKOCTH, BEKTOpP HOpPMad K
IUIOCKOCTH. YPaBHEHHUE IIJIOCKOCTU B OTPE3Kax. YIoJ MEXIY IUIOCKOCTAMHU. PaccTosiHME OT TOYKH 110
wiockoctu. O01ee ypaBHeHHE KpUBOil 2-ro nopsaka. Knaccudukanuss KpuBbIX 2-ro MOpsIKa. DIUIHIIC,
napabona, rumnepOosia: KaHOHMYECKHE YPaBHEHHUS, (OKYChI, HKCLEHTPUCUTETHI U JAUPEKTPUCHI.
[TapameTrpudeckue ypaBHEHUS.

Pa3pen 2. KoMmIiekcHBIE YHCIIA.

Tewma 5. KomruiekcHele uncia.

[lonatue u npencrTaBieHUs] KOMIUIEKCHBIX 4Hcen. ['eomerpuueckoe M300pakeHHE KOMIUIEKCHBIX
yycesn. GopMbl 3anMCH KOMIUIEKCHBIX uucen. JleWcTBUS HaJ KOMIUIEKCHBIMH YHCIAMH: CIOKEHUE U
BBIUNTAaHUE, YMHOKEHUE U JIEICHNE, U3BICUCHNE KOPHEN U3 KOMIUIEKCHBIX YHCEL.

Paznen 3. ®ynuxuuu. Teopus npenenos Audpepennuanbnoe nucuncienue GyHkumii.

Tema 6. @ynkiuu. Teopus npeaeaon

[onatust MHOXecTBa, (pyHKIMH. PaBEeHCTBO MHOXKECTB, ITOJAMHOKECTBO. J[OMOIHEHE MHOYKECTBA.
Omnepanyu HajJ MHOXKECTBAMHM M OCHOBHBIE CBOWMCTBA 3THUX omnepanuil. @yHKuus, o01acTh OnpeaeseHus
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¢byHkuuu, cnocoObl 3ananus. OOpartHast ¢yHkuusa. CnoxHas QyHkuus. OCHOBHBIE 3JIEMEHTApHbBIC
¢bynkuuu, ux rpaduxu. [IpegenpHas Touka MHOXeCTBa, npeaen (GyHKuuu. beckoneuno manslie (0.M.) u
UX CBOMCTBa, OeckoHeYHO Oonbiuue (6.0.) GyHKIMU U UX cBA3b ¢ 6.M. OCHOBHBIE TEOPEMBI O Mpeenax
¢bynkuuit. IlepBblil 3amedarenbHBIA Hpelen U €ro ciencTBus. Bropoil 3amedarenbHBIA Mpenen, ero
cieactBusa. OpHOCTOpOHHME Tpenenbl. HempepblBHOCTh (DYHKIIMM B TOYKE, HA MHTEpPBAJIE U OTPE3KE.
Touku paspbiBa, UX KJIacCUPUKALUS.

Tema 7. IlpomsBoanas. IlpaBuna muddepenunpoBanus. IIpousBonHas cioxkHOW W 0OpaTHOU
¢bynkuuit. [IpousBogHas, ee reoMeTpudeckuil U (QuU3MUecKuil cMbICI. YpaBHEHMsI KacaTelbHOM H
HOpMallM K Iulockoi KpuBoil. HempepwiBHOCTH auddepenunpyemorn gpynkuuu. OCHOBHBIE INpaBHIIa
muddeperunpoBanus Gynkuuid. [IpouszBogHas o6paTHo 1 cioxHON GyHKIMI. Tabnuna nNpou3BOAHBIX
OCHOBHBIX 3JIEMEHTAPHbIX (QYHKIHH.

Tema 8. [uddepeHuupoBanue HEAIBHBIX W  HapaMETPUUECKU  3aJaHHBIX  (YHKIIMM.
Jlorapudgmuueckoe nuddepenuponanue. JAuddepeHunpoBane HEIBHbIX U MapaMETPUUECKH 3aaHHBIX
¢ynkuuit. Jlorapugmuueckoe nuddepeHunpoBanue.

Tema 9. luddepennman pynkunuu. Hekotopsie Teopemsl o auddepeHunpyemMbix GyHKIUIX.

Huddepenunan ¢GyHKIUM, €ro CcBOWCTBA U reoMeTpuueckuil cmbicia. [IpousBonHbie H
muddepeHnmansl BeICIIUX TOpsAKoB. Teopembl o auddepenunpyemsix ¢ynkuuax (Depma, Poms,
Komm, Jlarpanxka). IlpaBuno JlomuTans. DOKOHOMMYECKHMH CMBICIT NpOM3BOAHOW. Mcmonb3oBaHue
MOHSTHSI IPOU3BOIHOM B 3KOHOMHUKE.

Tema 10. [Ipumenenne npou3BOJHON Ui UCCIEIOBAHUS (PYHKIIHI.

[IpunoxxeHnss NPOU3BOAHOMN K HccienoBaHuio  (GyHKiui. MOHOTOHHOCTH (YHKLUH, ee
JOCTaTOYHOE yciioBue. JIokanmpHBIN SKcTpeMyM (PyHKITHH, ero HeoOxoauMoe ycinoBue. [lepBriil 1 BTopoi
JOCTaTOYHBIM TMPHU3HAK JIOKAJIBHOTO JKCTpeMyMa. AOCOIIOTHBIM 3KCTpeMyM (YHKIMM Ha OTpe3Ke.
Boinyknocts rpadguka GyHKIMHN, TOUKH Nepernda. ACUMOTOTHI KpUBOM, UX HaxoxkaeHue. OOmas cxema
uccieoBaHus (PyHKIMH U TIOCTPOEHUE ee rpaduka.

Tema 11. @yHKIIMM HECKOJIBKUX TEPEMEHHBIX.

@OyHkuun 1ByX nepeMeHHbIX. OcHOBHbIe NoOHATHS. [Ipenen M HenmpepbIBHOCTh (DYHKIUHM JIBYX
nepeMeHHbIX. YacTHble MPOMU3BOJAHbIE (DYHKUMHU JBYX NEpeMeHHbIX. [Ipon3BoaHast ClIOXKHONW (YHKIUH.
[Tonnas nmponsBogHas. [IponsBoaHas 1o 3aaHHOMY HalpaBJIeHUIO. ['paaneHT.

Pa3nes 4. UnTerpanbHoe ucyucjieHue pyHKIMH.

Tema 12. Heonpenenennslil naTerpan. OCHOBHBIE METObI HHTETPUPOBAHUS.

[Tonarue mepBooOpa3HO (YHKIMK W HEoIpeneeHHoro uHTerpaina. CBoicTBa HEONpPeNeIeHHOTO
uHTerpana. Tabmuua OCHOBHBIX HHTerpaioB. (OCHOBHBIE METOJbl HHTETPUPOBAHMS:  METOJ
HENOCPEACTBEHHOI'0 UHTETPUPOBAHUS, METO/1 3aMEHbI IEPEMEHHON, METOI MHTETPUPOBAHMUSI 110 YACTSM.

Tema 13. UHTerpupoBanue paroHalIbHbIX, HPPALMOHAIBHBIX U TPUTOHOMET-PHUUECKUX (DYHKIHH.

Hexotopeie cBeneHHst O panMOHATBHBIX (QYHKIUSAX. VHTETpHpOBaHWE PALMOHAIBHBIX (DYHKITHIA.
Meton HeomnpeaeneHHbIX Kod(pUIHMEHTOB. MHTErpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX (YHKIMH.
WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUIECKHUX (PYHKIIUH.

Tema 14. OnpeneneHHbIN UHTErPAIL.

OnpeneneHHblil HMHTErpaj. 3ajaud, NPUBOASAIINE K MOHSITHIO OIPEAEICHHOIO HWHTErpana.
Omnpenenennblii uHTErpan u ero cpoiicrea. @opmyna Herotona-Jleibuuma. Meron HemocpeacTBEHHOTO
WHTETPUPOBAHUS, METOJ MHTEIPUPOBAHUS IO YACTSIM M METOJ 3aMEHbI NEPEMEHHON B ONpeAeIEHHOM
UHTETrpaje.

Tewma 15. [Ipumenenue onpeneaeHHOro HHTETrpaa.

I'eomeTpuueckue MNPUIOKEHHUS ONpEAEICHHOro uHTerpaiga. HecoOcTBeHHbIE  HMHTErpabl.
[TpubnmxeHHOEe BBIYUCICHHE OIPEICICHHBIX HHTErpaioB. Vcnoiap30BaHME TOHSTHS ONPEISIEHHOTO
UHTErpaja B 5)KOHOMUKE.

Paszpnen 5. lu¢pdepenunaibHbie ypaBHEHH.

Tema 16. ludpdepennmansabie ypaBHeHus 1-ro nopsaka. Auddepenunanbable ypaBHEHHs IEPBOrO
MOPAJIKA C Pa3AEISIOUIMMUCS IEPEMEHHBIMU.



OcHoBHble moHATHA. JuddepeHuuansHple  ypaBHEHUs IepBoro mopsaka. HemonHble
muddepeHnranbHble ypaBHEHU MepBoro nopsjaka. Juddepenimanbrbie ypaBHEeHU C pa3IesIIOIIMMHUCS
IIEPEMEHHBIMH.

Tema 17 OpHoponubsie auddepeHnnanbHble ypaBHEHUS TepBoro nopsaka. JluxeiiHble
muddepeHnraIbHbIe ypaBHEHH IEPBOTr0O MOPSIKA.

Opnnopoauble quddepeHnrnaibHble ypaBHEHUs MepBoro nopsaka. Jluneitnsle auddepenunanbHbe
YpaBHEHUS NIEPBOTO MOPSAIKA.

Tema 18 Quddepenunanbupie ypaBHeHUs n-r0 mopsiaka. Y BToporo mopsigka, IOIMyCKaroIiue
MOHVKEHUS OPSIKA.

OcHoBHbIE MOHATHS, O0IIee pelieHre, YacTHOe penieHne nuddepeHuanbHble ypaBHEHUS BBICIINX
nopsiakoB. 3agaua Komm. uddepenunanbupie ypaBHeHNs, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA.

Tema 19. JluneiiHble OAHOPOAHBIE W HEOIHOPOAHbIE AUDPepeHInanbHbIE YpaBHEHUS BTOPOTO
NopsiiKa ¢ HOCTOSHHBIMU K03 duiimenramu.

Jluneitnole nuddepeHUaNbHbIE YpaBHEHMsI BBICHIMX MOpSAKOB. JIMHEHHbIE OJHOPOIHBIE
muddepennransabie  ypaBHeHus BToporo nopsaka (JIOAY). Crpykrypa obmiero pemenus JIOAY
BTOpOro mnopsiaka. JluHeliHble oaHOpoAHbIE Au(depeHlnaIbHble YpPaBHEHHUS BBICIIUX IOPSJIKOB C
MOCTOSIHHBIMU K03 purimenramu.

JIuneitnble HeogHOpOAHBIE MU depeHumnanbHbie ypaBuenus (JIHAY). Ctpykrypa oluiero perienus
JIHAY. Meron Bapuauuu IPOU3BOJIBHBIX NOCTOAHHBIX. JIH/IY BTOpOro mopsaka ¢ IOCTOAHHBIMH
ko3¢ duLMeHTaMH U [TPaBOW YacThiO CIIELIUATIBLHOTO BU/IA.

Pa3nes 6. OcHOBBI TeOpHHU BEPOATHOCTEIA.

Tema 20. OcHOBHBIE NOHATUS TEOPUM BepOATHOCTEH. TeopeMbl CIOXKEHHS W YMHOKEHUS
BeposTHOCTEN. [I0BTOpHBIE HE3aBUCUMBIE HCTIBITAHMS.

OcHoBHble TOHATHSA U (HopMyJibl KoOMOMHaTOpUKU. CiyyaiiHble COOBITHS U UX KJIaCCU(PUKALIUS.
Omnepanuu Hajx coObiTusMH. Kiiaccuueckoe onpezeneHue BepossTHOCTH. CTaTUCTHUECKOE ONpeieiieHUe
BEPOSITHOCTH. Y CIIOBHAsl BEPOSTHOCTh. T€0OpEMBI CI0KEHUS U YMHOKEHUS BeposiTHOocTel. Onpenenenre
runore3sl. [lomHas BeposTHOcTh. DopMyisl balieca.

Tema 21. [loBTOpHBIE HE3aBUCHUMBIE UCTIBITAHUS. JIUCKPETHBIE ClTyyaliHble BEJTMUHHBI.

[ToBTOpHBIE He3aBHcHMBbIE HcnbiTaHus. Cxema bepnymum. ®opmyna bepHymu, JokanbHas H
WHTEerpalibHasi TeopeMbl MyaBpa-Jlamaca, dopmyna Ilyaccona. HauBeposiTHeliiee 4uciio HACTYTUICHUS
coObITHi. JIUCKpeTHbIe ciayd4aiiHble BeauuuHbl. DyHKIMS pacnpeneneHus. UncaoBble XapaKTepPUCTHUKU
CIIy4ailHbIX BEJIMYMH U UX CBOMCTBA. 3aKOHBI pacHpeleNeHUs JUCKPETHBIX BEIMYMH U MX YHCIIOBBIE
XapaKTEPUCTHUKHU.

4.3. IlepeueHb TeM JeKIHUil

O0BeM, U
No Tema sexwin dopma 00yueHus
/i OYHO-
O4YHasl | 3a0yHas
3a04yHas
Paznea 1. JIuHeiiHasi 1 BeKTOPHasA ajredpa, aHAJINTHYECKAS 10 ) 6
reoMeTpusi B IPOCTPAHCTBE M HA IVIOCKOCTH.
1 Tema 1. MaTpullbl U onpeacauTelIn. 2 - 1
2 | Tema 2. Cuctembl TMHEHHBIX YpaBHEHHUH. 2 - 2
3 Tema 3. BekropHas anreopa. 2 - 1
4 | Tema 4. AHAUIMUTHYECKAS] TEOMETPHSL. 4 - 2
Pazpnen 2. KomiiekcHbIe Ynca. 2 - 2
5 | Tema 5. KoMIsieKCHBIC YHCIA. 2 - 2
Paznen 3. ®ynkunu. Teopus npenenos. Auddepenuunansbnoe 10 ) 6
ucuucjaeHne GyHKumi.
6 | Tema 6. Dynknuu. Teopust mpeaeos. 2 - 1
7 Tema 7. IIpousBonnas. [Ipasuna nuddepeHpoBanus. ’ ) 1
[Tpown3Bo tHAs CIIOKHOW M 00paTHOM (PYHKITH.




Tema 8. luddepennmpoBanne HESIBHBIX U MAPAMETPUICCKU

8 3agaHHbIX GyHKIui. Jlorapudmuyeckoe nuddepeHITMpoBaHUE. 2 ) !
9 Tema 9. luddepennman dpynkiuu. Hekotopbie TeopeMsl 0 i i 1
nuddepeHIHpyeMbIX QYHKIHIX.
10 | Tema 10. [IpuMeHEeHHE MPOU3BOTHOMN K UCCIICTOBAHMIO (hYHKIIHIA. 2 - 1
11 | Tema 11. ®yHKIMH HECKOJBKHX NEPEMEHHBIX. 2 - 1
Paznen 4. UnTerpajibHoe ucuncjienne GyHKIUM. 8 - 4
12 Tema 12. Heonpenenenublii uHTerpai. OCHOBHbIE METObI ) i 1
WHTETPUPOBAHUS.
13 Tema 13. UuTerpupoBanue pamoHalIbHBIX, UPPALMOHAIBHBIX U ) i 1
TPUTOHOMETPUUCCKUX (YHKIIHM.
14 | Tema 14. OnpeneeHHBIN HHTETPAL. 2 - 2
15 | Tewma 15. IlpuMeHeHHE ONIpEICICHHOrO HHTETpaa. 2 - -
Pa3nen S. /InddepennuaibHbie ypaBHEHHUS. 8 - 4
16 Tema 16. luddepennuanbubie ypaBHeHus 1-ro nopsaka. 1Y ’ ) ’
MIEPBOTO MOPSIJIKA C Pa3ACISIOIIMMUICS IEPEMEHHBIMH.
Tema 17 Onnopoansie nuddepeHanbsHble ypaBHEHUS [IEPBOTO
17 | nopsaka. Jluneitasle nudepenmanbHble ypaBHEHHS IEPBOTO 2 - 1
MOPSIAKA.
18 Tema 18 Iuddepennuansupie ypaBHeHUs n-ro nopsaka. Y ) i 1
BTOPOTO MOPSIKA, JOMYCKAKOUIME TOHMKEHHSI TIOPSIKA.
19 Tema 19. JIunerinble OQHOPOIHBIE U HEOHOPOAHBIE Y BTOpOTO ) i i
MOPSIJIKA C IOCTOSIHHBIMU KO3 PHUITMEHTaAMHU.
Pa3nen 6. OcHOBBI T€OPHH BEPOSITHOCTEIH. 4 - 2
Tema 20. OcHOBHBIE IOHSTHS TEOPUU BEpOsATHOCTEN. Teopembl
20 | cnoxkeHUs U YMHOXEHHS BeposiTHOcTel. [loBTOpHBIE 2 - 1
HE3aBUCHUMBbIE UCTIBITAHMUSL.
71 Tema %1. [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHUS. JIUCKpETHBIC ) i 1
CITy4yalHbIC BEJIMYHHBI.
Bcero 42 - 24
4.4. llepeyeHb TeM NPAKTHYECKUX (CEMHHAPCKHNX) 3aHATHH
O0BéM, u
No dopma 00yueHHUs
i Tema npakTUYecKOro (CEMUHAPCKOT0) 3aHATHUS pe—
OYHAasl | 3a04Has
3a04Has
Paznen 1. JIuneiinas 1 BeKTOpPHaA ajredpa, aHAJINTHYECKAS 10 ) 6
reoMeTpusi B IPOCTPAHCTBE U HA IVIOCKOCTH.
1 Tema 1. MaTpuilbl U OpeacITUTEIIN. 2 - -
2 | Tema 2. Cuctembl TMHEHHBIX YpaBHEHHUH. 2 - 2
3 | Tewma 3. BekropHas aireopa. 2 - 2
4 | Tema 4. Ananutuyeckasi TeOMETpHSL. 4 - 2
Pazpen 2. KomiiekcHble yucia. 2 - -
5 | Tema 5. KoMIsiekcHBIC YnCIA. 2 - -
Paznen 3. ®ynkuuu. Teopus npenenon. Auddepennuansbnoe 12 ) 8
HcuncjaeHne GyHKImi.
6 | Tema 6. Dyaknuu. Teopus mpeaenos. 2 - 2
7 Tema 7. IlpousBonnas. [IpaBuna nuddepeHpoBanus. ’ ) 2
[Tpon3BogHAs CI0KHON M 00paTHOM (PYHKITHH.
3 Tema 8. IuddepenunpoBane HEIBHBIX U TapaMETPUIECKU ) i 1

3agaHHbIX GyHKIui. Jlorapudmudeckoe nuddepeHITMpoBaHUE.
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9 Tema 9. uddepenunan ¢pynkmmuu. HekoTopsie TeOpeMBbI 0 ) i i
muddepeHIIpyeMbIX QYHKIHIX.

10 | Tema 10. [IpuMeHEHHE POU3BOIHOM K UCCIICTOBAHMIO (O YHKIIHIA. 2 - 2

11 | Tema 11. ®yHKIMH HECKOJBKHX NEPEMEHHBIX. 2 - 1

Paznen 4. UnTerpajsibHoe ucuncjienne GyHKIUM. 8 - 8

12 Tema 12. Heonpenenenublit uHTerpai. OCHOBHbIE METObI ’ i )
WHTETPUPOBAHUS.

13 Tema 13. UHTerprpoBanue pauuoHalIbHBIX, UPPALMOHAIBHBIX U ) i )
TPUTOHOMETPUIECKUX (YHKIIHM.

14 | Tema 14. OnpenesieHHBIN HHTErPaI. 2 - 2

15 | Tewma 15. IlpuMeHeHNE ONIpEICICHHOrO HHTETpaa. 2 - 2

Pasnen 5. /luddepennuanibHbie ypABHEHHUS. 6 - 4

16 Tema 16. Iuddepenunansusie ypaBHeHus 1-ro nopsaaka. Y ’ ) 1
MIEPBOTO MOPSIJIKA C Pa3ACIAIOIIMMUCS IEPEMEHHBIMH.
Tema 17 Onnoponnsie nuddepeHanbHble ypaBHEHHS [IEPBOTO

17 | mopsiaka. JIuneitHbie nud dhepeHnanbpHbie YpaBHEHUS TIEPBOTO 2 - 1
TopsiIKa.

18 Tema 18 Iuddepennuanpupie ypaBHeHus n-ro nopsaka. Y 1 i 1
BTOPOTO MOPSAKA, JOMYCKAIOUIME TOHMKEHHSI OPSIKA.

19 Tema 19. JInunelinble OJHOPOIHBIE U HEOHOPOAHBIE Y BTOpOTO 1 ) 1
MOPSIKA C TOCTOSIHHBIMU KO3 (DUITMEHTAMH.

Pa3zaen 6. OcHOBBI TeOPHH BEPOSITHOCTEIH. 4 - 2
Tema 20. OcHOBHBIE IOHATHS TEOPUU BEpOsTHOCTEN. Teopembl

20 | cnokeHus U YMHOXEHHS BeposiTHOcTel. [loBTOpHBIE 2 - 1
HE3aBUCHUMBbIE UCIIBITAHMUSL.

1 Tema %1. [ToBTOpHBIEC HE3aBUCUMBIE UCTIBITAHUS. [ITUCKpETHBIE ) i 1
CilyyalHbI€ BEJIMYHHBI.

Bcero 42 - 28

4.5. IlepeyeHnn Tem J1a00PaTOPHBIX PadoT.
JlabopatopHble pabOThI HE IPEYCMOTPEHBI.

4.6. Buapl camocTOATEIbHOM PadoThI CTYAEHTOB U NepevyeHb y4eOHO-MeTOANYeCKOro
olecrievyeHust VI CAMOCTOSITEIbHON PadoThl 00y4arOIIUXCs

4.6.1. IloaroroBka K ayAUTOPHBIM 3aHATHAM

OcHoBHOI (opMoli y4eOHOW pabOTHI CTYACHTOB OUYHOW (OPMBI OOYUYECHHS SIBISIETCS H3y4YCHHE
JIEKUUH, B YCIOBHSIX 3a049HOM (OpMBI 00yUEeHUS — CaMOCTOATEIbHAs paboTa Ha/l yueOHBIM MaTEPUATIOM.

AynuTOpHBIE 3aHATHS IPOBOJATCS B BUJE JEKUUN U MPAKTUYECKUX 3aHITHI.

Marepuansl J€KUUN ABISIIOTCS OCHOBOM JIJIs1 OATOTOBKHU CTY/IEHTA K MPAKTUYECKUM 3aHITHSIM.

[Ipn moAroToBKe K ay JUTOPHBIM 3aHATUSAM CTYJEHT JIOJIKEH:

" M3YYHTH MaTePHAIBI JEKIHil U IPAKTHYECKHX 3aHSTHIL;
nopadoTaTh HaJ OCHOBHOM U JIOTIOJIHUTEIILHON JTUTEPATY PO 10 U3y4aeMOi TeME;
3aKOHCIIEKTUPOBATh HEOOXOIMMBI MaTepHal, BBIHOCHMBIN Ha CAMOCTOSATEIbHOE U3YUCHHUE;
MOJTOTOBUTHCS K ONPOCY Ha MPAKTUYECKUX 3aHATHUAX — BbIyUYUTh OCHOBHBIE (DOPMYJIBI U
OIIpeIeIICHHUS;
MIpOopeIaTh 3aJja4i, 3aJJaHHbIE B KAUECTBE JJOMAILIHET 0 3aJaHMs;

OCHOBHOM 1ENbI0 TNMPAKTUUYECKUX 3aHATUN SIBISIETCS PEIICHHE OCHOBHBIX THUIOBBIX 3a/ad IO
MaTeMaTHKe, a TaKK€ KOHTPOJIb 33 YCBOCHHEM HPONIAEHHOIO TEOPETHUECKOIO0 M IMPAKTUYECKOTO
MaTepuana, X0JI0M BBIIOJIHEHUS CTYIEHTAMHU CAaMOCTOSITENIbHOM pabOThl U MHAUBUAYAIBHOTO JOMAIITHETO
3a/1aHUS.
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CamocrosiTenbHas paboTa MOXET BBIIOJIHATHCS B OOBIYHBIX YUEOHBIX ayJTUTOPUAX, B ayJAUTOPHIX
000py/I0BaHHBIX KOMITBIOTEpAMU C BBIXOJIOM B VMIHTEpHET, a TakKe B UUTAIbHBIX 3ajaX OUOIMOTEeKH, Iie
MO>KHO MOJYYHTh HEOOXOIMMbIE METOINYECKHE YKa3aHUs U CIIEHUANIbHYIO JUTEPATypy M0 TUCIUIUIHHE.

Jns nmydmero ycBOEHMs Marepuaia 0 JUCHMIUIMHE «BpICIIas MaTeMaTHKa» IpeayCMOTPEHO
BBIITOJIHEHUE KaXKIAbIM CTYJEHTOM HWHIUBHUIYaJIbHOIO JOMAIIHEro 3afaHus. Yacel, BbIACIAEMBIE HaA
BBINIOJTHEHUE UHIUBUIYaJIbHOTO 3a/1aHuUs, BXOISAT B CAMOCTOATEIbHYIO pabOTy CTYyIEHTA.

4.6.2. IlepeyeHb TeM KypPCOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThI (ITPOEKTHI) HE IPETyCMOTPEHEI.

4.6.3.

Ilepeuyens Tem pedepaToB, pacyeTHO-rpaguIecKUX padoT

Pedepatsl u pacuetHo-Tpaduueckre paboThl HE TPETYCMOTPEHBI.

4.6.4. IlepeyeHb TeM H Y4eOHO-METOAUYECKOIr0 O0ecniedeHNs 1Sl CAMOCTOSTEILHOMI
padoThHI 00yYaKIINXCS
O0BEéM, 4
. dopma 00yueHus
Ne Tema caMOCTOSITENIBHON PabOTHI YuyeOHO-MeTOANYECKOE O0ECIIEUEHE Y R,
n/n OYHasi3a04YHas
3a04Hast
Pasnes 1. Juneiinas u Kpemep H.III. Beiciiass maremaruka juis
SKOHOMUCTOB: YUeOHUK ISl CTYACHTOB
BEKTOPHAS Aredpa, BBICIITNX YYCOHBIX 3aBEICHUIN 24 B 32
aHAJIMTHYECKAs TeOMeTpHsl B y AACHHH,
NPOCTPAHCTBE W HA TIOCKOCTH. 00yYaroNMXCs M0 SKOHOMUYECKUM
Tema 1. Marpuis: i cnenpansHocTsM. M.: FOHUTH, 2010 -
' 6 - 8
! OIIpPEACTUTEIH. 608
Tema 2. CucteMbl THHEHHBIX 6 2
2 paBHEHUH.
3 | Tema 3. BekTopHas anre6pa. 6 - 8
Tema 4. AHaUTHYECKAS 6 ]
4 rCOMETPHSI.
Pa3gen 2. KoMmiekcHbIe YHcJIa. 6 - 10
5 | Tema 5. KommuiekcHble unca. 6 - 10
Pasjten 3. ®yukumu. Teopust KysoBaros, 1. A. MaTtematudeckuii
npenesos. Inddepenumanpuoe | dHAM3. Teopus npejienos u 36 - 60
ucuncienme byHKIMii. nuddepeHnanTbHOe UCYUCIICHHE
i i : yueOHOE
Tema 6. Oyukuun, Teopus (YHKLINU OJTHOM MepeMEeHHOM : yue
6 Hpeieron Y P Hocobue / . A. Ky3zosaros, H. B. 6 - 10
Tera 7 ﬁpon3Bo;[Haﬁ Kysosarosa, A. H. [ToNKOBHUKOB. —
HpaBHﬁa ' Kpacnosipck : CDVY, 2020. — 106 c.
7 | muddepeHpoBaHus. 6 - 10
[IpousBoaHas cioXKHOU U
00paTHOH (YHKIIHIA.
Tema 8.
JuddepennmpoBanne
HESIBHBIX U MapaMeTPpUUYECKU 6 i 10
8 3aJJaHHBIX (PYHKIIHIA.
Jlorapudmuueckoe
auddepeHIMpOBaHKE.
Tema 9. Jludpdepenmuman
9 | ¢ynkuuu. Hexotopsie 6 - 10

TCOPCMEI O
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Qg depeHIpyEeMbIX
(OYHKITHSX.

10

Tema 10. [Ipumenenue
MPOU3BOAHOM K
HCCJICIOBAHUIO (DYHKIIMIA.

11

Tema 11. @yHKIIMU HECKOJIBKUX
IIEPEMCHHBIX.

10

10

Paznen 4. UnTerpajbHoe
HCYHCIeHne PYHKINH.

12

Tema 12. HeonipeneneHHbIH
uHTerpaji. OCHOBHBIE METOIbI
WHTETPUPOBAHMSL.

13

Tema 13. UnTerpupoBanue
palrOHAIbHbIX,
UPPaLMOHATILHBIX U
TPUTOHOMETPUUYECKHX
GYHKITHA.

14

Tema 14. OnpeneneHHblii
WHTETpall.

15

Tema 15. [Ipumenenue
OIPEJICIIEHHOI0 UHTErpaa.

Kpemep H.III. Briciiast MmatemaTuka Jjist
HSKOHOMHCTOB: YUEOHUK JIsl CTY/ICHTOB
BBICIITNX Y4EOHBIX 3aBE/ICHUI,
00yJaIONIMXCS 110 SKOHOMUYIECKHM
cnenuansHocTaIM. M.: FOHUTH, 2010 -
608 c

32

42

12

10

10

10

Paspen 5. In¢ppepenuuaibubie
YPaBHEHUS.

16

Tema 16.
Huddepennmanbapie
ypaBHeHus 1-ro nopsaka. Y
MIEPBOTO MOPSIKA C
pas3AesIoIUMHUCS
MIEPEMEHHBIMH.

17

Tema 17 OnHOpOHBIE
nuddepeHanbHbIe
ypaBHEHHSI IEPBOTO MOPSIIIKA.
JIuneiinbie
nuddepeHIaIbHbIe
ypaBHEHHsI IEPBOTO TOPSIIIKA.

18

Tema 18 Iuddepennmansusie
ypaBHEHUs n-ro nopsaka. Iy
BTOPOT'O MOPSAKA,
JIOITYCKAIOIIE TTOHMKEHUS
NOPSKA.

19

Tema 19. JIunetinsie
OJIHOPOJIHBIE U
HeoHopoaHbIe [[Y BTOpOTO
MOpsi/IKa C MOCTOSIHHBIMU
KO3 hHIMEeHTaMH.

Pxxesckmii, C. B. Beiciiag matemaTtuka I:
JIUHeWHas anredpa U aHaIMTUYeCKast
reomeTpus : yuebHoe nocoodue / C.B.
PxxeBckuii. — MockBa: MH®PA-M,
2019. — 211 c. - ISBN 978-5-16-108269-
0. - Teker : anexTponssiid. - URL:
ttps://znanium.ru/catalog/product/1065260
(mara obpamenus: 27.03.2025). — Pexxum
J0CTyIa: 1Mo HOJIHUCKE.

24

32

Pa3nea 6. OcHOBBI Teopuu
BEPOSITHOCTEH.

20

Tema 20. OcHOBHBIE TTOHATHS
TEOpUHU BEPOSTHOCTEH.
TeopeMsl Cl0KeHUs U
YMHOKEHHS BEPOSITHOCTEH.

I'mypman, B. E. Teopus BeposiTHOCTEN 1
MaTeMaTHyYecKasi CTATUCTHKA : y4eO. JuIs

10

24

By30B / B. E. 'mypman. — 12-e uza. — M. :
FOpaiir, 2022. — 479 c.

12

13



[ToBTOpHBIE HE3aBHCUMBIE
HCIIBITaHUSL.
Tema 21. [loBTOpHBIE
HE3aBUCUMBIE UCIIBITAHMUSL. 4 12
21 JIuckpeTHbIe cilydaiiHble
BEJINYUHBI.
Bcecero 132 - 200
4.6.5. Jlpyrue BHABI CAMOCTOSATEJIbHOH PadOTHI CTY/ICHTOB
He npenycMoTpeHsl.
4.7. IlepeueHb TeM ¥ BU/IOB 3aHSITHI, IPOBOAUMBIX B MHTEPAKTHBHOMI dopme
. O0BeM,
Nen/m | ®opma 3ansATUSA Tema 3ansTus WNHTepakTUBHBIN METOL q
1. Jlekuust Bekropnast anrebpa HMuTepakTuBHAS JICKLIHS 2

5. ®oH OLIEHOYHBIX CPEACTB IJIA MPOBEACHUS NMPOMEKYTOYHON aTTeCTAIMU
[lonmHoe ommcanue QoOHIA OLEHOYHBIX CPEICTB TEKyUle M NPOMEXYTOYHOH aTTecTaluu
O6y‘IaIOH_[I/IXC$I C TMEpCUHEM KOMHGTGHHI/If/i, OIMMCAaHUEM I[oKasareilel u KpUTCPUCB OLCHUBAHUA
KOMHCTCHHHﬁ, IOKaJl OLCHUBAHUSA, THUIIOBBIC KOHTPOJIBHBIC 3aJaHHUd W MCTOAHYCCKUC MATCPUAJIbL
IpEACTABJICHBI B ITPUIIOKCHUHA K HaCTOSII]_[eI\/II nmporpamme.

6. YueOHO-MeTOANUECKOE O0ecTIeueHre TUCIUILTHHBI

6.1. Pexomenayemas Jinteparypa

6.1.1. OcHoBHag JauTEpaTypa

Kon-Bo 3k3.
No H/H ABTOp, Ha3BaHUC, MECTO U3AaHuA, U3-BO, I'0J] U3JaHU, KOTUYCCTBO CTPAHUIL B 6]/16.]'[
I'mypman, B. E. Teopust BeposATHOCTEM U MaTeMaTU4YECKasi CTATUCTUKA :
1 yue6. s By30B / B. E. I'mypman. — 12-e uzn. — M. : FOpaiir, 2022. — 479 10
c. — (BrIcmiee oOpa3zoBaHue)
) 3aiiues 1.A. Briciias MaTemaTuka: y4eOHUK /7Sl CTYIEHTOB 15

CEIbCKOX031MCTBEHHBIX BY30B M.: JIpoda 2005- 398 c.

Kpemep H.III. Breiciiast MaTemaTuka AJii SKOHOMUCTOB: Y UeOHUK JJIst
3 CTY/ICHTOB BBICIIMX YYE€OHBIX 3aBEJCHUH, 00YUarOLIHXCs IO 11
SKOHOMHYECKHM crienuanbHocTssM. M.: FOHUTH, 2010 - 608 ¢
Pxxesckwii, C. B. Beiciias matemaTuka I: muHeitHas anreOpa u
aHaJMTHUYECKas reoMeTpus : yueobnoe mocodue / C.B. PxxeBckuil. —

4 Mocksa : UIHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Tekcr : anextponnsiid. - URL: ttps://znanium.ru/catalog/product/1065260
(mata oOpamenus: 27.03.2025). — PexxuM gocTyna: 1mo moAIucKe.
[[Iumaue, B. C. Beicmias maTemMaTuka : y4eOHHUK MJIS CTYJISHTOB
5 yuebnbix 3aBenenuii / B. C. lllunaues. — M. : UTHOPA-M, 2023. — 479 c. 10
— (BoIcmiee oOpazoBaHue)

DNEeKTPOHHBIN
pecypc

6.1.2. lonojiHMTEAbHAN JINTEPATYPA

No H/H ABTOp, Ha3BaHHUC, MCCTO U3AaHUs, NU31-BO, I'OJ U3OaHNA, KOJJMICCTBO CTPAHUI]

I'eBopksin I1. C. Beicmiast maremaTuka. JInHeiHas anrebpa M aHaJIMTHYECKask reOMETpUsS. —
M.: DUSMATIJINT, 2011. — 208 c.

14




I'mypmMman, B. E. PykoBOACTBO K pelIEHUIO 3a7a4 110 TEOPUU BEPOSTHOCTEN U MaTEMATUYECKOU
cTaTUCTUKe : yueO. mocob. mis By3oB / B. E. I'mypman. — 11-e u3n., mepepad. u mom. — M. :
IOpaiit, 2022. — 406 c. — (Bricuiee 00pa3oBaHue)

Kykosa, I'. C. Beicias maremaruka s OakanaBpa. [IpakTtukym : yuyeOHOe mocobue : B 2
gactax. Yacte 2 / I.C. XKykoBa. — Mocksa : UHOPA-M, 2019. — 275 c¢. — (Bsicmiee
obpazoBanme). - ISBN 978-5-16-108294-2. - Tekct: oanextponssiid. - URL:
https://znanium.ru/catalog/product/1067390 (mata oOpamenus: 27.03.2025). — Pexum
JIOCTyHA: MO MOJITUCKE.

Kpemep H.ILI.. u np. Beiciias maremaTyika JJ1s1 5KOHOMUCTOB: [IpakTuKym AJIst CTyIEHTOB BY30B,
oOyJaronuxcst mo 3koHoMuuyeckuM crieranbHocTsaM / [H.ILL. Kpemep. u np.]; mox pen. mpod.
H.III. Kpemepa. — 2-e u3n., nepepad u gom. — M.: KOHUTU-JJAHA, 2007. —479 c.

Jlynry K.H., Ilucemennsiit JI.T. u ap. CoopHuK 3aaay no Beiciiel Matematuke. 1 kype / K.H.
Jynary, J.T. [Tucemennsiii, C.H. ®equn, 10.A. llleBuenko. — 7-e uza. — M.: Aiipuc-tipecc,
2008. - 576 c.

6.1.3. [lepuoauyeckue U3TaHUA

He npexgycmotpensl.

6.1.4. MeToauyeckne yKazaHus il 00y4AOUIUXCS 110 OCBOCHHMIO TUCIHUIIMHBI
MeTtonuueckue yka3aHusl HAXOJATCS B CTaAUU pa3pabOTKH

6.2.
(nanee -

Ilepeyenns pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHMKANMOHHOI ceTH «WHTepHET»
ceTh «AHTepHET»), HeOOXOAUMBIX /IJIS OCBOEHUSI AU CHUILIMHBI

Ne i/t

HazBanue HHTCPHCT-pECYPCA, aApeC U PCXKHUM NJOCTYyIIa

1

Maremaruueckoe oopazoanue. OO1IEe0CTYITHAS STEKTPOHHAs OMOINOTEKA [ DIEKTPOHHBIH
pecypc]. URL: https://www.mathedu.ru (nara obpamenus: 27.03.2025).

Hayunas 6ubnmoreka OTKpBITOro 10ocTyna [DIeKTpOHHBIH pecypc].

2 URL: https://cyberleninka.ru (mata obpamenus: 27.03.2025).
Oo6mmepoccuiickuii MaTeMaTHIeCKuid opTan (MHGOPMAIMOHHAS CUCTEMA) [DIEKTPOHHBIN
3 pecypc]. URL: http://www.mathnet.ru (1ara o6pamenus: 27.03.2025)
4 DNeKTPOHHO-OMOIMOTEeUHAsI CUCTEMa « Y HUBEPCUTETCKasi OMOIMOTEeKa OHJIAHy. [ DIeKTPOHHBIN

pecypc]. URL: https://biblioclub.ru (mata obpamenus: 27.03.2025).

6.3. Cpeacra obecneyeHUus1 OCBOCHH S AUCHUTIIHHBI

6.3.1. KomnbloTepHblie 00y4yawiiue 1 KOHTPOJHPYIOIHE NPOrpaMMBbl

QDYHKIUS MPOrPaMMHOTO 00ecTieueHHs
Ne | Bun yuebHoro | HawmmeHoBaHUE mporpaMMHOTO fyPS—
n/m 3aHATUA obecrieueHus KOHTpPOJIb ACIHIDY oOyyaronias
fo1as
1 Jleknmonnsie, |CucTeMa IMCTAHIIMOHHOTO + + +
npakTuyeckue |00yuenuss Moodle

6.3.2. Ayaumo- u BUIEONOCOOUS
He npexycmoTtpeHnsl.
6.3.3. KomnboTepHbIe Npe3eHTANMH y4eOHBIX KypPCOB
He npenycmoTtpeHnsl.

7. Onucanue MaTepUAJIbHO-TEXHUYECKOU 0a3bl, HEOOXOAUMO IJIs

OCYLIeCTBJIEHUS1 00Pa30BaTEJbHOI0 Mpolecca M0 JUCHUILINHE

15
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http://www.mathnet.ru
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HaunmenoBaunue

Ne 000pyTOBaHHBIX YYEOHBIX
[lepeyeHbp OCHOBHOTO 000PYIOBaHUs, TPHOOPOB U MaTEPHAJIOB
/11 KaOHMHETOB, OOBEKTOB IS
MPOBEICHUS 3aHITHUH
1 I'-317 — aynuropus s Croun ayn. — 10 wr., cron — 9 mwir., mkad mist mpud. — 3 wir.,
npoBeJeHUs Ja00PaTOPHBIX, |CTYJ] yuyeHud. — 31 mrT., JocKa J/TeXmok. — 1 mT., o0opyaoBaHue
CEMUHApPCKUX U JUIs1 Ta0OpaTOPHBIX paboT Mo MOJEKYJISIPHOH (pr3uke
NPAKTHYECKUX 3aHSATHH, TEPMOJUHAMUKY (3J1. UTUT, IPOOUPKH, TEXHUUECKHUE BECHI,
TPYIIOBBIX U MUTICTKH, TPYyIIIa)
VHMBHU1YyaJIbHbBIX
2 I'-322 — aynuropus ans [xad ¢ 3/ nB. — 6 wiT., cei-2 mT., Kpecio — 2 mT., cToi 1
CaMOCTOSITEIbHON paboThl 1 [TyMO. — 13 mIT., cTON ABYXTYMO. — 1 IIT., CTON ayn. — 5 miT.,
WHIUBUTY ATbHBIX mkad A ox. — 1 mr., ctyn ab. — 1 mrT., CTyn ydeHud. — 6 mrT.,
KOHCYJIbTaIUi CTYJI I/MSITKUH. — 17 mT., KoMOboTep — 2 mrt., ¢/pe3ak — 1 mrT.,
M®V — 1 mT., npuHTEp — 2 IMIT.
3 I'-324 — aynuropus ais Cromn ayn. — 15 wit., cton ogHOTYMO. — 1 mIT., CTYN y4eHHY. —

npoBeeHUsT 1a00paTOPHBIX,
CEeMMHAPCKUX U
MPAKTUYECKUX 3aHATHUH,
IpYNIIOBBIX U
VHIMBUIYJIbHBIX

MaTCpHrabl

31 mT., JoCcKa JI/TeX.NOK. — | MmIT., IEMOHCTPAIIMOHHBIC

8. MexaucuumIinHapHble CBA3U

IIpoTokou

COTJIacOBaHUs pab0deii MPOTrpaMMBbI C IPYTUMHU JTUCIUIUTHHAMHA

HaumeHoBaHMe qUCLHUIUINHBL, C
KOTOPOM IIPOBOJUIIOCH

Kadenpa, ¢ koTopoit
MIPOBOAMIIOCH COTJIACOBAHHE

Hpez[noxceHI/m 00 U3MEHEHHSX B

paboueit mporpamme.
3akmoueHue 00 uTorax

O9KOHOMHUKO-MAaT€MaTU4YCCKOC
MOACIMPOBAHUC

MaTeMaTUKU U (PU3UKH

COTJIaCOBAHUE
COTJIACOBAHMS
Marematnueckoe
OporpaMMHUpPOBAHUE U MNuadopManoHHBIX TEXHOJIOT U
porp p (bop ’ CortacoBaso
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JIncer usmeHenuii padoydeii nporpaMmmsl

IIpnioxenne 1

Homep nzmenenus

Howmep nmporokosia
3aceaHus
kadenpsl U gata

CtpanHutipl ¢
W3MEHEHUSIMU

ITepeuyenn
OTKOPPEKTUPOBAHHBIX
IYHKTOB

IToanuce
3aBEIYIOIIETO
kadenpoi

17




IIpniaoxenne 2

JIncr neprnoauvecKux nNpoBepok padoyeii NporpaMmmsbl

JloIDKHOCTHOE JIHUIIO,
MPOBOAMUBIIIEE MPOBEPKY
®.1.0., 10JKHOCTD, TOIINCH

Hara

[TorpeOHOCTH B
KOPPEKTHPOBKE

[Iepeuyenb MyHKTOB, CTp.,
pasaenoB, TPEOYIOMUX
U3MEHEHUN

18




IIpuioxenne 3
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE BIXOJKETHOE OBPA3OBATEJIBHOE

YUYPEXXJEHNE BBICIIEI'O OBPA3OBAHUS «JIYTAHCKHWI TOCYJTAPCTBEHHbIN
AT'PAPHBIM YHUBEPCUTET UMEHMU K.E. BOPOILIMNMJIOBA»

®OHJ OHEHOYHBIX CPEJACTB
10 AMCUUIUINHE (MOIYJ0) «BhIciias maTeMaTHKa»

Hampasnenne noarorosku: 38.03.02 MeHemxMeHT

Hamnpasnennocts (nmpoduns): Menemxkment npennpusituii AITK

YpoBeHb podhecCHOHATEHOTO 00pa30BaHus: OaKkaIaBpHar

T'ox mayana noarorosku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMMU JOCTUKEHUSI KOMIIETEHIIAM, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUSA B IPOIIECCE OCBOEHMS OBPA3OBATEJIBHOM MPOI'PAMMABI

Kon DopMyIHpOBKA Nuaaukatopet Oran [lmanupyemMble pe3yapTaThl HaumenoBanmne HaumeHoBaHuME O1IEHOYHOTO
KOHTPO- | KOHTPOJHMPYEMOU JIOCTIDKECHUS (ypoBeHb) oOydeHus MOJyJieH U (UITn) cpencTBa
JUPYEMOM |  KOMIIETEHIUH KOMIETEHLIUU OCBOEHUS pas3nenon Texymuit | [IpomexxyTouHas
KOMIIe- KOMIETEHLIUN JUCLUITITUHBI KOHTPOJIb aTTecTauus
TEHLIUU
YK-1 Crniocoben YK-1.1 [IepBblii 3Tan 3HaTh: onpeneneHus Pazpen 1. Jlunelinas | Tectsl 3auer, sK3aMeH
OCYIIECTBIISTh AHanu3upyer (moporoBbIit OCHOBHBIX MaT€MaTUYECKIX U BEKTOpHas anredpa, | 3aKpbITOro
TIOWCK, 3a/avy, BBIICIISS YPOBEHB) MOHSITHNA, MATEMaTHYECKYIO aHAIUTUIECKast TUTIA
KPUTHYECKUN ee 0azoBbIC CHUMBOJINKY, OCHOBHBIE TeOMETpHUS B
aHaJIU3 U CUHTE3 | COCTaBIISIIOIINE, aKCUOMBI, TEOPEMBI U MIPOCTPAHCTBE U HA
uHpOpMaLnH, OCYIIECTBISET 3aKOHOMEPHOCTHU, KOTOPBIM IUIOCKOCTH.
MPUMEHSATh JEKOMIIO3HIIHIO MOYMHSFOTCS Paznen 2. dynkuum.
CUCTEMHBII 3a/1a4uu MaTeMaTUYECKUE MOHSTHSL. Teopust npenenos.
MOJIXOJ ISt Bropoii atan YMeTh: aHaTU3UPOBATH Huddepenunanbioe | TecTsl 3auer, sK3aMeH
pelieHus (mponBUHYTHIN | 3a1ady, BeIICHAS €€ 0a30BbIe UCUHCIICHHE OTKPBITOTO
IMOCTaBIICHHBIX YPOBEHB) COCTaBJISIIOIIME, IPUMEHSITh (hyHKIHA. THIA
3a1a4 UMeEIOIIyIocs TeopeTndeckyto | Paszmen 3. (Bompochl
0a3y WuTerpansaoe JUTSL OTIpOCa)
= WCYHCIICHHE
Tpetuii sTan HNMeTh HABBIKH NIEPEBOIUTH F— PacueTtnas 3ader, sK3aMeH
(BBICOKUI peanpHyIo 33724y Ha P;’?.z[en 4 ' pabora
YPOBEHb ) MaTeMaTUYECKUH SA3BIK, )
JuddepeHnnanbHbie
BBIOMpATh METOJI €€ PelICHHUs
o YpaBHEHUS.
CTPOMTH MpOCTeiine
Paznen 5. OcHoBbl
MaTeMaTHYeCK1Ue MOJIENN TIPU
TEOpUH
peneHnu mpogecCHOHANTbBHBIX N
BEPOSTHOCTEH.
3a/1a4, CaMOCTOSITEITLHO
pacIupsTh U yrayOousaTh
MaTEeMaTHYECKUE 3HAHUS.
YK-1.3 [TepBerit aTan 3HaTh: OCHOBHBIC MPUEMBI Paznen 1. Jluneiinas | Tectsl 3ader, sK3aMeH
PaccmatpuBaer (moporoBbIit JIOKa3aTeJIbCTB TEOPEM U ¥ BEKTOpHas anredpa, | 3aKpbITOrO
BO3MOJKHBIE YPOBEHb) MaTeMaTUYECKUX aHAJIUTUYECKast TUNa
BapHaHTHI YTBEPKACHUNA, METOIbI reoMeTpus B

pelICHUS 3a/1a4H,
OLICHUBAS UX

MaT.MOJICIHPOBAHUS,
TEOPETHUYECKOTO,

MPOCTPAHCTBE U HA
IIOCKOCTH.




JOCTOMHCTBA U

MPUMCEHACMBIC JI1 pCHICHUS

Paznen 2. ®yHkiuu.

HEIOCTaTKH npodhecCuOHaIBHBIX 3a/1a4 Teopust npenenos.

Bropoii atan YMeTb: BEIOUpATh U Huddepenumansaoe | TecTsl 3ader, sK3aMeH
(TpOBUHYTHIN | WCHOIB30BAaTh HEOOXOMUMBIE | HCUMCIIEHUE OTKPBITOTO
YPOBEHB) METOJIbI MATEMATHYECKOTO (GyHKUIUH. TUTIA

MOJICJTUPOBAHMSI, & TAKKE Paznen 3. (BoTIpOCHI

TaOJIUIIBI U CIIPABOYHHKH, WuTerpanbpHOe JUTSL OTIPOCa)

JIOBOJIUTH PEIICHHE 3a7auil 10 | MCYUCICHHE

MpUEMIIEMOTO (UHCIIOBOIO) GyHKIUY.

pe3yJsibTaTa v OIICHUBATh €ro Paznen 4.

JIOCTOBEPHOCTh HudbdepenunanbHabie
Tpetuit sTan HNMeTh HABBIKM OIICHUBATh U | YPABHCHMS. PacueTHas 3adeT, sK3aMeH
(BBICOKHI aHaIM3UpOBaTh MonyueHHblii | Pasaen 5. OcHOBBI pabora
YPOBEHB) pe3yabTaT TEOpUU

BEPOSTHOCTEH.
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2. OMMCAHUE MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIETEHIUS
HA PA3JIMYHBIX 9TAITAX UX POPMUHUPOBAHMNS, OIIMCAHUE HIKAJI OHEHUBAHUSA

No Haumeno- Kpartkas [Ipencras- Kpurepuun [[Ixana oneHUBaHUS
/i BaHUE XapaKTEePUCTHKA JIeHue OLICHUBAHUS
OILICHOYHO- OLICHOYHOT'O OLIEHOYHOTO
ro cpecTBa cpeacTBa Cpe/CTBa B
dhoHe
1. Tect Cucrema TecroBbie B tecre Beimonneno | Ouenka  «Omauunoy
CTaHJIapTU3UPOBAHH | 3aJIaHUS 90-100% 3amaHuit (5)
BIX 3aJIaHHH, B Ttecre Beimonueno | Ouenka «Xopowoy (4)
MO3BOJISAOILAS Oonee 75-89%
U3MEpPUTHh YPOBEHb 3aJaHui
3HAHUM. B tecte BbeimosiHeHO | O1ieHKa
60-74% 3ananuit «Yooeremsopumenvro
» (3)
B Ttecre BrImonHeHo | OreHka
MmeHee 60% 3ananuit | «Heydoeremeopumens
Ho» (2)
Bonbmas yacte Ornenka
ONpECIICHUI HE «Heyoosnemeopumenw
npencTaBieHa, 0o | Ho» (2)
MpeACTaBJICHA C
rpyOpIMu
OImuOKaMH.
2. Onpoc dopma paboTHl, Bonpocer k | [IponemonctpupoBa | Ouenka «Omauuno»
KOTOpasi MO3BOJISIET | OTIPOCY HBI TIpeIoJiarae- %)

OLICHUTH KPYyro3op,
YMEHHUE JIOTUYECKH
MIOCTPOUTH OTBET,
yYMEHUE TIpo/ie-
MOHCTPUPOBATH
MOHOJIOTHYECKYTO
pedb U UHbIE
KOMMYHHKATHBHBIC
HaBBIKU. Y CTHBIN
ompoc o0nagaeT
OOJIBIITNMU
BO3MOYKHOCTSIMH
BOCIIUTATEILHOIO
BO3JCHUCTBHS,
CO3/1aBast yCJIOBUS
TUTs1 He(hOPMAITBLHOTO
0OIIIeHUS.

MbI€ OTBETHI;
MIPaBUIILHO
HCTIOJIb30BaH
AITOPUTM
000CHOBaHHUI BO
BpeMs
paccyKIeHHUH; eCTh
JIOTHKA
pacCyKASHUH.

[TponeMoncTpUpoBa
HBI
MpeArnoaracMple
OTBETHI; €CTh
JIOTHKA
paccykIeHH, HO
HETOYHO
HCIIOJIb30BaH
aIrOPUTM
000CHOBaHUH BO
BpeMs pacCyKJICHUN
U HE BCE OTBETHI
TTOJIHBIE.

Omnenka «Xopowoy» (4)




METOJMKU PEIICHUE
U ee NpUMEHEHHE.
Pemrenue 3aJa4u
MPaBUIILHO

odpopmiieHo. 3amava
pelieHa MpaBUIbHO.
Ecth OTJEJIbHBIE
3aMCYaHHSL.

Ne | HaumeHo- Kpatkas IIpencras- Kpurepun [Ixana oneHUBaHUA
n/m BaHUE XapaKTepUCTHKA JIeHHue OLICHUBAHUS
OLICHOYHO- OLICHOYHOI'O OLIEHOYHOT'O
ro CpelcTBa CpencTBa CpelcTBa B
dboHme
[IponemoncTpupoBa | Onenka
HBI «Yooenemsopumenvro
npearnoaracMbie » (3)
OTBETHI, HO
HEMPaBUILHO
HCIIO0JIb30BaH
AITOPUTM
000CHOBaHUH BO
BpeMs
pacCyXIEHHUI;
OTCYTCTBYET JIOTHKA
paccyKIeHUH;
OTBETHI HE MOJIHBIE.
OTtBeThI He | OueHka
MIpe/ICTaBJICHBI. «Heyodosnemeopumens
Ho» (2)
3. Pacuernas | CpencrBo nposepku | [lepeduenn [IponemoncTpupoBa | Ouenka  «Omauuno»
padora BJIa/ICHUS 3aJlaHuH, HO noHumanue | (5)
(pemienune | HaBBIKAMU BXOJIIINX B | METOJIUKH PEIICHUs
3aj1a4) MIPUMEHEHUS pacyeTHoO- 3a/1a4u u ee
MOJTy4YE€HHBIX rpaduyecKy | MpuUMeHEHHUE.
3HAHWU 110 3apaHee | 10 paboTy Pemenue
oTpeeNeHHOM KaueCTBEHHO
METOJIUKE IS odopmiteHo
pelIeHus 3a1ad. (aKKypaTHOCT®,
JIOTUYHOCT).
Hcnonws3oBan
TPAAULMOHHBIA WU
HETpPaIUIIMOHHBIH
MOAXOJ K PELICHUIO
3ala4n. 3amaua
pelieHa NpaBUIbHO.
[IponemoncTpupoBa | Onenka «Xopouwioy» (4)
HO MOHUMAaHUE

[IponemoncTpupoBa
HO MOHUMAaHUE
METOJIMKH pellIeHUs

OneHka
«Yoosnemeopumenvro

» (3)
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IPaMOTHO U3J1arath
CYTbh BOTIPOCA;
ITyOOKO TIOHUMATh
MaTepHa; BiIaJIcHue
AHAJTMTHYECKUM
crocooom
H3II0KECHUS
BOIIPOCA, HAYYIHBIX
WJeii; HaBBIKAMHU
apryMeHTaIuu U
aHanu3a (haKToB,
COOBITHIA, SIBIICHHIA,
MIPOIIECCOB.

Ne | HaumeHo- Kpatkas IIpencras- Kpurepun [Ixana oneHUBaHUA
n/n BaHHE XapaKTEPUCTHKA JICHHE OLICHUBaHUS
OLICHOYHO- OLICHOYHOT'O OIICHOYHOTO
To CpeCTBa CpencTBa Cpe/ICTBa B
dboHme
M YacTHYHOE €€
MIPUMEHEHUE.
3amaua peleHa
YaCTHYHO.
3agayva He penieHa. OneHka
«Heyoosnemeopumens
Ho» (2)
4 3auer 3auer BBICTABIACTCA | TecTOBEIC B Tecrte BhIIIOIHEHO | «3a4TEHOY
B pesynbtate | 3aganus K | 60-100% 3ananuii
MOABEJCHUSI UTOTOB | 3a4eTy
TeKyIIero B Tecte EI)IHOJ'IHGH? «He 3aureno»
KOHTpONS. 3auer B MeHee 60% 3ananuii
dbopmMe  HUTOroBOrO
KOHTPOJIA
MIPOBOJIUTCS TUIS
o0yJaromuxcs,
KOTOpBIE HE
CIPaBUIINCH c
YaCTbIO 3aJaHui
TEKYILIETOo
KOHTPOJIS.
5 JK3aMeH KontponbHoe Bompocst k | [lokazano 3Hanue Ouenka  «Omauuno»
MEpOTIPUSTHE, HK3aMEHy TEOPHH BOTPOCa, ®)]
KOTOpO€e MIOHATUIHO-
MIPOBOJIUTCS T10 TEPMHUHOJIOTHYECKOT
OKOHYAHUH 0 ammapara
U3YYCHHUS TUACIUTUIMHEIL
JUACIUTLIMHEL yMEHHE
aHAJIM3UPOBATh
pooiemy,
coJiepKaTeNbHO U
CTHJIMCTHYECCKH
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Ne | HaumeHo- Kpatkas IIpencras- Kpurepun [Ixana oneHUBaHUA
n/m BaHUE XapaKTepUCTHKA JIeHHue OLICHUBAHUS
OLICHOYHO- OLICHOYHOI'O OLIEHOYHOT'O
ro CpelcTBa CpencTBa CpelcTBa B
dboHme
BricTaBisiercs
oOyyJaromemycs,
MOJIHO, TOAPOOHO U
IpPaMOTHO

OTBETHBILIEMY Ha
BOIIPOCHI OMieTa u
BOIIPOCHI
HK3aMeHaTopa.

ITokazaHo 3HaHHE
OCHOBHEIX
TEOPETHYECKUX
MMOJIOKEHUI
BOIIPOCA; YMCHHE
aHAIU3UPOBATh
SIBJICHUS, (PaKTHI,
JICHCTBUS B paMKax
BOIIPOCA;
COJIEpKATENbHO U
CTUJINCTHYECKH
rPaMOTHO U3JlaraTh
CyTh BOMpPOCA, HO
HMEET MECTO
HEJIOCTaTOYHas
IIOJIHOTA OTBETOB 110
H3JIaraeMoMy
BOIIPOCY.
[TIponeMoHcTpUpoBa
HO BJIaJICHHC
aQHAJIMTHYCCKUM
crocooom
W3JIOKEHUS BOIIPOCa
¥ HaBBIKAMU
apryMeHTalluH.
BricTaBnsercs
obOyuaroremycs,
IIOJTHOCTBIO
OTBETHBIIEMY Ha
BOIIPOCHI OuiIeTa u
BOIIPOCHI
3K3aMeHaTopa, HO
JOTyCTUBIIEMY TIPH
OTBETax
HE3HAYUTEIIbHBIC
OIINOKH,
YKa3bIBAIOIIKE HA

Omnenka «Xopowoy (4)
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/1

Haumeno-
BaHME
OLICHOYHO-
ro Cpe/cTBa

Kpatkas
XapaKTepUCTHKA
OLICHOYHOTO
CpelcTBa

[Ipencras-
JICHHE
OILIECHOYHOT'O
CpeICTBa B
dboHme

Kpurepun
OLICHUBaHMUS

[IIxana orreHuBaHUsA

HaJTHYne
HECUCTCMHOCTHU U
MpoOEIIoB B
3HAHUAX.

[TokazaHo 3HaHHE
TEOPHUH BOTIPOCa
(dhparmeHTapHO
(HenosHOTA
W3JI0KCHUS
uHpOpMAaINH;
OTIepHPOBAHUE
MOHSATHUSIMH Ha
OBITOBOM YpPOBHE);
YMEHHE BBIJICIIUTH
rJIaBHOE,
copMyIHpOBaTH
BBIBO/IbI, [IOKA3aTh
CBSI3b B IIOCTPOCHHUH
OTBETa HE
MIPOAEMOHCTPHUPOBA
Ho. Bnanenue
AHATUTUICCKUM
croco6om
U3JI0KEHHUs BOTIPOCca
U BIIQJICHUE
HaBBIKaMU
apryMeHTalluu He
MIPOAEMOHCTPHUPOBA
HO.

OOyuarommuiics
JOITY CTHII
CYILLIECTBEHHBIE
OIIMOKHU MPH
OTBETax Ha
BOIIPOCHI OUJIETOB U
BOIIPOCHI
’K3aMeHaTopa.

OneHka

«Yooenemsopumenvro

» (3)

3HaHue
MOHATUHHOTO
amnmapara, TeOpuH
BOIIpOCa, HE
MIPOJIEMOHCTPUPOBA
HO; yMEHHUE
aHAJIU3UPOBATH
y4eOHBINH MaTepHal

Orenka

«Heyodosnemeopumens

Ho» (2)
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Ne | HaumeHo- Kpatkas IIpencras- Kpurepun [Ixana oneHUBaHUA
n/n BaHHE XapaKTepUCTHKA JeHne OLICHUBaHMUS
OLICHOYHO- OLICHOYHOI'O OLIEHOYHOT'O
ro CpecTBa CpelcTBa Cpe/CTBa B
dboHme
HE
IIPOJEMOHCTPUPOBA
HO; BJIaJICHUE
aHAJINTUYECKUM
crocoooM
M3JI0’KEHUS BOIIpoca
U BJIJICHUE
HaBbIKaMU
apryMeHTaluy He
IIPOJEMOHCTPUPOBA
HO.

OOyuaromuiicst He
OTBETHJI HA OJTUH
WJIM JIBa BOIIPOCA
owiera u
JIOTIOTHUTEIIbHBIC
BOTIPOCHI
’K3aMeHaTopa.
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIX UHBIE MATEPUAJIBI,
HEOBXOJUMBIE 1151 ONEHKHW 3HAHUM, YMEHWI, HABBIKOB U (MJIN) OITBITA
JEATEJbHOCTH, XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUSA KOMIETEHIIUIA
B ITIPOIIECCE OCBOEHMSI OBPA30OBATEJIBHOM ITPOT'PAMMBbBI

OueHouHbIE cpeICTBA /sl IPOBe/ICHUs] TEKYIIero KOHTPOJIS
Texymuil KOHTPOJIb OCYIIECTBISETCS MPENOAABATENIEM IUCUUIUIMHBI IPU MPOBEACHUN 3aHATHH B
(hopMe TeCTOBBIX 3aJlaHUH, YCTHOTO OMpOca U pacue€THOU paboThl.

YK-1 CnocobeH ocylmecTBIATh NMOUCK, KPUTHYECKHH aHAJM3 M CHHTe3 HH(OpMAaluH,
NPUMEHATH CUCTEMHBIN MOAXO0/X AJIA PelIeHUs MOCTABJCHHBIX 3a/1a4

YK-1.1 Anaausupyer 3ajady, BbiAeJsAss ee 0a30Bble COCTABJSIONIHE, OCYIIECTBJISET
ACKOMITO3ULUIO 32124

IlepBblii 3Tan (MOPOroBo YypPoOBeHb) — MOKa3biBaeT CHPOPMHUPOBAHHOCTL IOKA3aTeIs
KOMIICTEHIMH <«3HATBb»: OIpEJEeICHNUs OCHOBHBIX MAaTEeMAaTUYECKUX TMOHATUH, MaTeMaTHYECKYyIO
CHUMBOJIMKY, OCHOBHBIC aKCUOMBI, TCOPEMBI U 3aKOHOMEPHOCTH, KOTOPLIM IMOJYUHAIOTCA MATCMATHUYCCKUC
MIOHATHSL.

TecToBbIE 3aJaHUA 3aKPBITOro TUIIA

1. Marpuia Ha3bIBaeTCs KBaIPaTHOM, €CIU. ..(8blbepume 00uH 6apuanm omeema)
a) YHCII0 €€ CTPOK MEHBIIIE YHCIIa CTOJIOIOB;

0) 4KCII0 ee CTPOK PaBHO YHCITY CTOJIOIIOB;

B) YKCJIO CTPOK OOJIBIIIE YHCIIa CTOIOIIOB;

F) BCE DJIEMEHTHI TJIaBHOU JAuaroHalii HyJIn.

2. Ecnu 1Ba HEHyJEBBIX BEKTOpA JIEKAT HA OAHOW MPSMOW WIM HAa MapaUIeTbHBIX MPSMBIX, OHH
Ha3BIBAIOTCA...(8blOEpUme 00uH apuarnm omeema)

a) KOJUIMHEapHBIMU

0) KOMIUTaHAPHBIMHU

B) paBHBIMU

1“) COHanpaBJ1IEHHbIMU

3. CkanspHpIM NpPOM3BEAECHUEM [BYX BEKTOPOB HAa3bIBACTCsS IPOU3BEACHUE...(8blOepume 00uH
eapuanm omeema,)

a) MX MOAYJIEH;

0) ux MOAyJel, yMHOXEHHOE Ha CUHYC YIJIa MEX/1y HUMH;

B) UX MOJyJIEH, yMHOXCHHOE Ha TAHT'€HC yIJIa M1y HUMH;

T') UX MOJyJIeH, yMHOKEHHOE Ha KOCHHYC yTJIa MEXy HUMHU

4. JlnuHa oOTpe3ka, 3aJaHHOTO KOOpAWHATAMH Hayaja M KOHIA ompezaensercs mo Gopmyre:
(8bibepume ooun sapuanm omeema)

a) AB = [(xy—x1)*+ (y2—y1)?
0) AB = (xp +x1)* = (yp + 1)
B) AB = (xp — x1)* + (v, — y1)*

r) AB = \/(xz +x1)2 = (Y2 + 1)

ax+b yveer BugL. .. (6vi6epume odun éapuanm

5. MHOXecTBO NepBOOOpa3HbIX 1t GyHKIMK f(X) =e
omeema)
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a) F(x) = %e”“b +C

6) F(x) =e™* 4+ C
1

B)F(x) =e 4+ C

r) F(x) = ae™*0 + C

Kiroun

Rl Rl IS e
o (o (4 |» oy

6. Ilpouumaitme mexcm u ycmanosume coomeemcmaeue
VYpaBHeHHE NPSMOW HA IUIOCKOCTH MOXKET MMETh PA3JUYHBIA BUJ B 3aBUCUMOCTH OT YCJIOBHS.
CooTHecHuTe ypaBHEHHE IIPSIMOM ¢ TUIIOM, KOTOPOMY OHO COOTBETCTBYET

Bun ypaBHeHus Ycnosue

1 X, y_ 1 a) | YpaBHeHHe NPSAMOM, IPOXOAIIeH Yepes 2 3aJaHHbIe
a b TOYKH

2 Ax+By+C=0 0) | YpaBHeHHE MPSAMOIA C YIIIOBBIM KO3 PHUIIEHTOM

—kx+b B) i

3 Yy =Kkx+ [TapameTpuueckoe ypaBHEHHUE NPIMOI

4 Y= _X7h r) YpaBHeHuUE NPSAMOU, IPOXOIAILEH Yepe3 3aJaHHY IO
Y2-Y1 X7 X TOYKY

5 ¥ —Yyo =k(x —xp) n) | Obmee ypaBHEHHE NPAMON

e) | YpaBHeHHUE IPSIMON «B OTpE3Kax»

3anummte B TaOIUIly BRIOpaHHBIE OYKBBI IO COOTBETCTBYIOIUMH P PaAMHU

1 2 3 4 5
e i} 0 a r
Bropoii 3Tanm (NMpOABMHYTBIH YPOBEeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTeJsi

KOMIIETCHIIUHN «yMETL»: AHAJIM3UPOBATL 3aJady, BBIACIAA €€ 6a3OBI>I€ COCTAaBJIAIOIINEC, NPUMCHATDH
HUMEIOIIYIOCS TEOPETUIECKYO 0a3y

3ajaHus OTKPHITOrO TUIIA
1. dnuna Bektopa a ={3; —4;0} pasHa...

3
2. Jlana matpuia A =| 1 -1 4 |. [IpousBeaeHue 3J1eMEHTOB ¢€ TOOOYHOMN JUArOHAIN PABHO...
5 -2 8
3. YrnoBoil kodpduiment mnpsamoir 5x —20y +12 =0 pasen ... (omeem npedcmasumb 6 6uoe

decsamuunol Opoou).

4. IIpousBonHas QyHKIUU Y = 6 — 2x* + %x‘r’ B TOYKe X = 1 paBHa...
. 2_
5. Tlpenen dymxmn lim 274 popen. .

X—>00 3x2+4x-2
29




Kiroun

1. 5
2. -15
3. 0,25
4. -5
5. 3
Tpernii 3Tan  (BbICOKMII YPOBeHb) — TMOKa3bIBaeT C(OPMHPOBAHHOCTL MOKa3aTess

KOMIIETEHIIUM «HMETh HABBIKM»: NEPEBOANUTH PEATbHYIO 33/ady Ha MaTeMaTH4eCKUH S3bIK, BHIOMPATH
METOJ €€ PELICHUs] CTPOUTh IIPOCTEHIINe MaTeMaTUIeCKUe MOJIENIN IIPU PELIEHNU IPO(ECCUOHANIBHBIX 3a/1a4,
CaMOCTOSITEIIbHO PaCIIUPATh U yIIIyOJIsTh MaTEMAaTHUECKUE 3HAHUS

IIpakTHyeckune 3aJaHusA:
1. IlpennpustTie BBITyCKAaeT MPOAYKIMIO ABYX BHUJOB, MCIIOJNb3Yysl IPU 3TOM Tpu Buaa ceipbs. Ilycts

1 3
HOPMBI pacxo/ia ChIphs XapakTepu3yroTcs MaTpuneit A =( 4 2 |. CTOUMOCTb €IMHUIIBI KQXKI0TO THIIA
5 1

CBIPbsI 3a/1a€TCsl MaTpHUIeh-CcTONIOIOM P = ( 4), a MJaH BIMYCKa MPOAYKIMH MaTpULIEH-CTPOKOM B =

(100 200 300). OnpenenuTh 3aTpaThl U OOILIYIO CTOUMOCTh CHIPbSi, HEOOXOAUMBIC JJIsi TAHHOTO
TUTAHOBOT'O BBITYyCKA MPOAYKIIUH.

B omeem 3anucamo 3nauenue odweli cmoumocmu colpus.

2. YcTaHOBUTH, 06pasyeT JIM 3a/aHHasl CUCTEMA BEKTOPOB 0a3uc B MPOCTpaHcTBe Ry a; = (3;2; —2), a4, =
(6:4;-4) a3 =(1;1; - 1).

Omeem 3anucamuv cr08amu «06pazyem» Ui «He oopazyemy

3. Pemmts 3apauy Ko mas nuddepenmaibHoro ypaBHeHUS y’ =-y,y(0) =1

B omeem 3anucamo 3nauenue, K KOMOpPOMY CIMPEMUMCs peueHue npu X — + oo.

4. CMepu npuOIMKAETCs K TOPOLy MPSMOJIMHEHHO CO CKOPOCTBIO, KOTOPask U3MEHSETCS Mo 3aKoHy V =

2t +1 Ttnhet— Bpems B cekyHaax. HaliTu myTh, KOTOPBIN POMIET cMepU 3a MPOMEKYTOK BPEMEHHU OT
b

t;=1cnmot,=3c.

5. PemuTh ypaBHEHHE 5

2x 1‘

Koroun

CornacHo (opmyiie 3aTpaThl ChIPbsi COCTABISIOT
S =BA =(100-1 +200-4 + 300-5 100-3 +200-2 + 300-1) = (2400 1000)

OO11yI0 CTOMMOCTH ChIPbsl BEIYUCIUM 110 (popmyiie:
Q =SP =2400-2 + 1000-4 = 8800
Ortgert: 8800

CornacHo kpurepus 6asuca B R,, cuicteMa BEKTOPOB @, d,, 4; 00pasyeT Oasuc, Toraa u

TOJIBKO TOraa, Korga OonpeacinTeib, COCTaBJICHHBIN 13 KOOpAHUHAT BEKTOPOB, OTIIMYCH OT HYIJIA.
Beramciym 3toT OIpeACIIUTECIIb:

36 1
4 1| |2 1| |2 4
D=[2 4 1|=3 -6 +1 =
-4 -1 }2 -1 |2 -4

-2 -4 -1

=3(-4+1)- 6(-2+2)+1(- 8+8) =0.
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CrnenoBarenbHo, CUCTEMA BEKTOPOB d,, d, ,d, He 00pasyeT 6a3uc B IPOCTPAHCTBE Rs.
OTtBeT: He 00pa3yerT.

VpaBHenne y' =- y sBusercs nuddepeHIHaTbHEIM ypaBHEHHEM 1-To mops/Ka ¢
paszaensromuMucs nepeMeHHsIMU. COrflacHO alropuTMy PEelIeHUs HalieM cHadasa olriee

dy

d
pemrenye. 3amennM )¢ Ha . oy d_y =-y. YMHOXUM ypaBHEHUE Haﬂ (y'0)wm
X y

MOJIYYUM: @ =-dx.

y
[TpounTerpupyemM NoayuyeHHOE PaBEHCTBO:
1n|y|=-x+1n|C, rae C - const u 1n|y|=lne'x+ln|C||3 y =Ce " - obiee
pelieHue.
Haiinem pemenne 3amaun Ko, mogcraBuB B obmiee pernerne x=0 u y=1:
1=Ce" b C =I.

Urak, nomy4nin peurenue 3anayn Koum y =e .

Hccnenyem noBenenue pemeHus mpu x ® +¥ :
T | 1
lim e * =lim — =— =0.
Y® +¥ x® +¥ ¥ +¥
Takum oOpazom, ipu x ® +¥ pemrenne 3agaun Kommm cTpeMUTCs K HYITIO.
Ortser: 0.

TepeMeleHue TOUKH, ABMKYIIEICS 110 IpsMOii co ckopocteio V' =V (l‘ ), 3a

MIPOMEKYTOK BPEMEHHU [Cl;b], BBIUUCIISIETCS 110 (hopMyTie S ZCY (f )dl
a
CrnenoBatenbHO, MyTh, KOTOPBIA MPOUET CMEPU 3a MPOMEKYTOK BpEMEHH OT t;= 1¢ A0
t,= 3 c. paBeH

S:3d2t+l)dt :gixtiﬂ
1 e 2

--3

= +e) =(9+3)- (1+1) =100

1

OtBet: 10 M.
3anuIeM MpaBuiIO BEIYMCIICHUSI ONIPEACIIUTENISI BTOPOTO MOPSIKA
a1 412
Ay, Ay =0aqq-dyy — A1y , HOACTABUM UMCIOIIUECCS 3HAUCHU:
2x 1
=2x2-14=0
4 2 ’
4x -4 =0,
4x =4,
x=1.

OtBer: x =1.

YK-1.3. PaccmaTpuBaeT BO3MOKHbI€ BAPUAHTHI PellIeHNsl 32/1a4H, OLlEHUBASI UX JOCTOMHCTBA H
HEeXOCTATKH

IlepBblii 3Tan (MOPOroBOil ypoOBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIs
KOMIIETEHIIUM «3HATh»: OCHOBHBIE MPHUEMBI J10KA3aTEIBCTB TEOPEM U MATEMATUUYECKUX YTBEPKICHUM,
METOAbI MaTEMAaTHYCCKOT'O MOZACIINPOBAHUAA, TCOPCTUYICCKOTO, IIPHUMCHACMBIC JJIsL peIICHUA
npodeccroHaNbHBIX 33124
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TecToBbIE 32 JaHUS 3aKPBITOI0 THIIA
1. Touka x( Ha3bIBAETCSI TOUKOM pa3pbiBa 2-TO poja, eciu: (8vibepume 00U Bapuanm omeema)

a) 1in_1 f(x): lim f(x) =0,
6) 11rn f (x) —¥ i lim f (x) =¥,

XXO

B) 11rr} f (x)= 11rn f (x);
r) lim f (x)? hm f (x).

x® xp- x® xy+

2. OmpenelieHUIO MPOU3BOTHON COOTBETCTBYET BhIpAXKECHUE: (8b10epume 00uH 8apuanm omeema)

a) y'= lim %

@ oDy’
Dy

6) v'= lim —
)V DxlgranoDx

'=1
0 ¥=dim 0y

=
r)y D’

3. ®U3UYECKUI CMBICIT TPOU3BOAHON 2-TO MOPSIKA: (8blOepume 00un apuarnm omeema)
a) y¢¢ = u;
0) y¢¢ = k;
B) y¢¢ = a;
r) y¢¢ = dy.

4. YpaBHEHHE HAKJIOHHON aCHMIITOTHI UMEET BUJ: (8blOepume 0OuH eapuanm omeema)
a)y=kx+ b;

0) y = b;
B)x=>b
r)y=0.

5. Ob1iee ypaBHEHHE TPSAMOM OMPEEIAETCS ypaBHEHHEM BHIA: (8blOepume 00Ul 8apuanm omeema)
a) A(x —xo) + B(y —y0) = 0;
6) = +2 =l
a b
B) Ax + By +C=1;
r)Ax + By + C=0;

Kiroun

1.

i=HTHI-- e o)

Rl Pl Bl I

6. Hpouumaﬁme meKcm u ycmaHoseume coomeéemcmeue
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[Ipu peuienue 3aiau ¢ BEKTOpaMu, BaXHO 3HATh OCHOBHbBIE MOHATUA U onpeneneHusi. CooTHecUTe
TOHATHE C OPEICIICHUEM, KOTOPOMY OH COOTBETCTBYET

ITonsiTne Onpenenenue
1 BEKTOP a) | OTPE30K, HAYaJIO ¥ KOHELl KOTOPOro COBIAJIAIOT;
2 HYJIb-BEKTOP 0) | HampaBJICHHBIA OTPE3OK;
. KOTOpbIe, Oyay4H NpUBEAEHHBIMU K 00IIEMy Havas
3 €IMHUYIHBIA BEKTOP B) PHIC, byAy PHBEA temy Y,
JIeKAT B OJIHOM IJIOCKOCTH;
4 KOJUIMHEApHBIE BEKTOphl | T) | BEKTOP, IIMHA KOTOPOTO paBHA CMHAIIC;
5 ) BEKTODBI, JIeXKalllie Ha MapayIebHbIX MPSIMBIX (MU
KOMILJIaHApHBIE BEKTOPBI = .
p p Ha OJIHOM MpsIMONA);
€) | BEKTOPBHI, JIeKaIIHe Ha MEePIEeHANKYIISIPHBIX MPSIMBIX.
3anumuTe B TaOJUIY BBIOpaHHBIE OYKBBI [10]1 COOTBETCTBYIOLIMMHU ITU(PpPaMU
1 2 3 4 5
0 a r hi§ B
Bropoii 3Tan (NMpoABHMHYTHIH YPOBEeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTHL IOKa3aTeJsi

KOMIIETEHIIHH «YMEeTb»: BBIOMpaTh W HCIOJb30BaTh HEOOXOIAMMBIC METOAbl MaTEeMaTHYECKOTO
MOJCIIMPOBAHUSA, a TAKXKE TaGJ'II/II_[BI U CIIPAaBOYHHUKH, OOBOJUTHL PCHICHUC 3aaadyu OO0 HNPUEMIICMOIO
(4rcIoBOTO) pe3yibTaTa U OIICHUBATh €r0 JOCTOBEPHOCTH

3aiaHus 3aKpPbITOro THIA (BOMPOCHI 1JIsl OMPOCa):
1. KaHoHmueckoe ypaBHEHHE MpsMOii, poxozsmiei yepe3 Touky A = (0,1, —2) u HanpaBustOmUii
BekTop {3, — 5,7} umeer Bu...
2. JleiicTBUTENbHASA YaCTh NIPOM3BEAEHNS KOMIUIEKCHBIX yncen z; =2 — 3i u Z, =— 5 + 7i paBHa...
Monyns Bektopa S = {1, — 2,3} paBeH...
4. OObeM Tena, HOIYYEHHOIO BpalieHHeM BOKPYr ocd OX (GUTrypbl, OTPAaHUYEHHON JMHUAMU Y =—
4x3,x =0,y =— 4 pasen...

(98]

X 4x

5. CkanspHoe NpoU3Be/IcHHE BEKTOPOB 4 = 58 + f[) +4kub = i ~28+3k PaBHO. ..

Kimroun
1. |x_y—-1 z+2
3 -5 7
2 11
3 14
4. 9—7671 Ky0.en.
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3. Beruncnuts unrerpan Gpyskuun ¢

4. Bpluucauth lim

Tperuii 3Tanm (BBICOKHII YpPOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IMOKa3aTeJsl
KOMIIETEHIIUU «MMeTh HABBIKW»: OLICHUBATh U AHAJIN3UPOBATH IOJyYEHHBIN PE3YIIbTAT

Pacyernas padora:
dz

1. z=x"%’, x=sint, y=¢, — =?

dr

2. BBIUKCIUTD MIOMAAb (GUTYPhI, OTPAaHUYCHHON JUHUAMH V= x2 + 4x, y =x + 4
YPBI, y >y

x+3

dx .
NxT+2x+2

Jx+4-2

x® 0 X

¥ 1 1 1 1 1
=t ——+——+..+ +..
,?:1 2n-1)" 1X 3x*> 5%° 2n-1)"

Kimroun

1.

Ucnonb3ys du _Tu e T gy, Su % , IOJTy4aeM
t

dt T dt v dt e

du :ﬂu dx +ﬂu dy +ﬂu dz
dt  x dt  fy dt 9z dt

dz . .
Takum o6pazom, % =2xe' cost +x’e" 3> =" (91n2t +3¢* sin’ t)
t

[Tnomane S GuUrypsl, orpaHUUEHHON CBEpXY U CHU3Y TpadMKaMH HETIPEPHIBHBIX (GYHKIUN y

=f(x) m y =] (x), HepeceKarmnuMHncs B v
TOukax c abcuuccaMu x =a U x = b,
omnpenensiercs mo popmyse
b
§=d/(x)-] (x)]dx
a
Jl1st HaXOXKACHUS TOYEK MepeceueHust
JAHHBIX JIMHUH peracM CUCTEMY X
ypaBHEHUU / 1
N — 2 — J {
:, y =x% +4x \\ 0 N
Ty =x+4
X +Hdx=x+4, xX*+3x-4=0,
oTkyna x;=—4, x;=1.

[Tosyyum:

HccenenoBath CXOMUMOCTE psia, MPUMEHSSI HEOOXOAMMBIH TPU3HAK CXOAMMOCTH W TPU3HAKU CPABHEHUS
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2 300

1 1 é
S=p(x+4-x%- 4x)dx = (4 - 3x- x*)dx =ghx - 3%_ %
-4 -4 ..

[ e el

-4

=4 - 2- l+16+ﬁ- ﬁ—20 (KB en.).
2 3 2 3

—(2x +2)+2
=[x +2x+2)e=2x+2] =2 dx=

NxP+2x+2

. x+3

o>
VxP +2x+2

1, 2x+2 P SN PR S l d(x +2x+2) +29

_5 NxT+2x+2 \/x +2x+2 \/x +2x+2 1/(x+1) +1

=l><7_\/x2 +2x+2 +2(§M:\1x2 +2x+2 +2xdn|x+1+4/(x+1)> +1[+C =
2 Jx+1)? +1

=Vx? +2x+2+2In|x+1++/x° +2x+2|+C.

0

B,HCCL TaK¥XXC HCOIIPCACICHHOCTb THUIIA —. ,HOMHO)KI/IM YUCJINTCIIb U 3HAMCHATCJIb Ha

BBIPKEHHE (\/ x +4 +2 ,aszarem npeoGpasyem 1poGs:

Jx+4-2 (\/x+ -2 \/x+4+2)

. o . \ —
I ———— =lm x(m+2) =lim, Wrva+2)
=lim —f o \=lim ! = ! =l.

0 x(x+d+2) x50 Jx+d+2 242 4
Haxomum iy a, =lim 1 =0. Heo06xoauMblii mpu3HaK CXOIUMOCTH psiia

n® ¥ n®¥i2n 1i><7_”

BBIIIOJHACTCA, HO JIA PCIICHHA BOIIpOCa O CXOAMMOCTH HYXHO IPUMCHUTHL OJHWH M3
JOCTaTOYHBIX MPU3HAKOB CXOAUMOCTH. CpaBHUM JaHHBIA P C PSIIOM T'€OMETPUYECKON
IPOTPECCHH

I 1 1
—+ 3 + ...
2 2% 2 2"
KOTOpBIii CX0HUTCs, Tak Kak ¢ =1/2 <1.

CpaBHI/IBaSI YICHBI OJAaHHOI'0 pdada, Ha4YWHass CO BTOPOro, € COOTBETCTBYHOIIMMH
YJICHaAMHU FeOMeTqueCKOﬁ Iporpeccuun, NOJIy4uuM HCPABCHCTBA

1 1. 1 1. 1 1. , 1 l .

T3 T 3 TE i i A
32 22 5% 20 7%t 2 (2n-1)%" 2
T.C. YICHbBI AJAHHOI'O psdalda, HadYuHasd CO BTOPOIro, COOTBCTCTBCHHO MCHBLIIC YJIICHOB

TC€OMETPHUYECKOTO PsAJia, OTKyAa CJICAyeT, YTO JAHHBIA PsJ CXOAHUTCS (TICPBBIA MPU3HAK
CpaBHCHUS).
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OueHoYHBIE CpeICTBA AJIs1 NPOBECHUS] IPOMEKYTOYHOM aTTecTAlNU
[IpomexyTouHas arrecranusi MpoBoAWTCS B (opme 3adera B 1 cemecTpe W 3K3aMeHa BO 2
ceMecTpe.
TecroBble 3a1aHUs K 324eTy

Bbl6epume OOUH UTU HECKOJIbKO npasujibHovlx omeenios

1. YrnoBoii koapdunment npsamoit 2y = 4x —10 pasen ...

a)k =1/2
0)k=2
B) k=4
r)k= -10
-2 3\t 2)
2. [IpousBeneHue MaTpuil 1 4 1 )paBHo. ..
a)( 7 - 1)
5
2 (13 6)
B) (7 1 )
13 -6
1) (—7 1)
13 6
_3)
3. Marpuity, oOpatHasi JaHHOH 0 J MMEET BH/]I
2
= 1
a) 3
_1
> 1
0 -3
2
13
0 1
_1 2
% 3
-3 -1
r)
0o 2
3

4. Ob1ree ypaBHEHHE IUIOCKOCTH, poxozsmeii uepes Touky C(0,3,4) nepneHauKyIsipHO BEKTOPY
N =(3, 2, 1), umeer Bun
a)3y+4z-10=0
0) 3x+2y+z-10=0
B) 3x+2y+z-4=0
rN3x+2y+z+10=0

5. Kanonunueckue ypaBHEHUs NPSAMOH, MPOXosiei uepes Touky M, (4; 3;- l)napanneano BEKTOPY

a Z{- 1;3;1} , IMEIOT BHT

2 x-1:y+3:z+1
-1 3 -1
5) x+4:y+3:z-1
-1 3 1
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x-4 y-3 z+1
-1 3 1

3

B)

6. [Ipenen lim i
x® 2 x -

paBeH

a) 1l

0) 10

B) 13

r) 12

7. Ecnu B Touke MakcumyMa GyHKIUS nuddepenimpyema, To B 3TOH TOUKE MPOU3BOAHAS (PYHKIIUN

a) OoJbIIe HYJIS

0) paBHA HYJIO

B) MEHBIIIE HYJIS

8. IpomseoxHas GyHKmMM Y =X~ +sin2x pasHa:
a) 3x° +2cos2x
0) 3x- 2cos2x

2
B) 3x~ +2cosx
9. Moaynb KOMIUIEKCHOTO yucia 3-4i paBeH

a)s
0) -4
B) 3
10. Pe3ynbTar neneHust KOMIUIEKCHBIX YUCEN _+ ,l paBeH
l
a) -1/2-5i/2
0) 1/2-1i/2
B) 1/2-5i/2
11. Ykaxure ypaBHEHUs, KOTOPBIE 334a10T Ha MJIOCKOCTH HJUIUIIC
2 2
) —+ y_ =
36 20

9 16
12. JlaHbl mappl ypaBHEHUH IPSIMBIX HA IUIOCKOCTH. Y KaKUTE Mapy WU Maphl MapajijiesIbHbIX MPSIMBIX
a)d4x -3y +5 =0 -2x + 1,5y + 2 = 0
0)6x +4y =35 =0n3x +2y +2 =0
B)4x -3y + 5 =0n2x -6y +2 =0
r)x -3y +5=0wn3x+6y+2=0
13. A, B, C — pa3nuuHble KBaJpaTHbIE MaTPULIbl OAHOIO MOPSAKA. YKAKUTE CBONCTBA ONEpalui Haj
TUMHU MaTpHULIaMU
a) AB =BA
6) A+B=B+A
B) (A+B)+C=A+B+0C)
r)(A+B)yC=AC+BC
14. Ykaxute TOYKY WIM TOYKH, IPUHAJJIEKALUE UIOCKOCTH, 3alaHHON YPaBHEHUEM
X-y +2z-7 =0
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a)(3,-2,1)
0)(4,1,2)
B) (-1, 2,0)
r)(-2,-3,1)
x-1_y z+2

15. KoopauHATBI TOYKH ITEpeCceYeHUs PAMOii / :T :T = "

C INIOCKOCTBIO

I1: 2x —y — 3z + 4 = 0 paBHBI
a) (1;4;-6)
0) (1,3;2)
B) (I;- 6;4)

Yemanosume coomseememeue Me:)fcdy J1€BbIM U NpaABbIM CI’I’lOJZ6L]Cl.MM.

16. YcTaHOBHTE COOTBETCTBHE MCXKAY BCKTOpPpAaMHU H UX B3aUMHBIM PACIIOJIOKCHUCM

1 a =(-2,1,- 3); b =(6,- 3,9) a) BekTopsl @ 1 b KOIITUHEAPHBI
— S T 7 0) Bekropbl @ 1 b mepneHIuKy I pHbI
) a=(0,2,-1); b=(0,-1,-2) B) BekTopsl @ M b COBHANAOT
17. YcTraHoBUTE COOTBETCTBUE MEXAY (DYHKIMEH M 3HAYCHUEM €€ TTPOU3BOJIHON B TOUKE X=1
3
x) =x" Anx a) 1
1Y) 5 A
2 y(x)=x"+Inx B) 2
1 T) 5
.3
30 y(x)=x"+ < n) 3

4 y(x)=2x-x

18. YcTraHOBUTE COOTBETCTBHE MEXY YPAaBHEHUEM MPSAMOI U TUIIOM, KOTOPOMY OHO COOTBETCTBYET

X oy a) YpaBHeHHE PSAMOH «B
1 E - 7 =1 0) OTpe3Kax»
YpaBHeHUE NPAMON C YTIOBBIM
K03 pUIIIEHTOM
X B) O6muiee ypaBHEHHE TTPSIMOK
2 Y :E -1 r) Kanonnyeckoe ypaBHeHUe

3 Tx-10y-8=0

19. YcraHoBUTE COOTBETCTBHE MEXAY YPAaBHEHUEM KPUBOW U €€ TUIIOM

2 2 _ a) OKPYXHOCTh
! x +y" =16 0) SILIHIIC
x> y2 B) napaboia
2 —+—=] r) runepbosa
16 25
3 y* =4x
20. YcTaHOBUTE COOTBETCTBUE MEXIY MPEIEIIOM TIOCIIEI0BATEIILHOCTH U €r0 3HAYCHUEM
5’ +2n- 1 ) 15
1 lim 6 0
n®¥ 2n° +n+5 B) 0
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n”+7Tn+2 r)
hm—
"®¥ 5p% +p+9
P +3n’ +4
lim >
n®¥ p”+4n+5

Hanuwume nponyujeHnoe Cjlo60 uiu 4Yucio.

21.

22.
23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33

— 3
. Yucino Touek skcTpeMyMa QYHKIUM Y =X~ +3X paBHO

Ecnu cooTBETCTBYIOIIME AIEMEHTHI IBYX CTPOK (CTONOIIOB) OMPEAeTUTENS MPOMOPIHUOHAIBHBI, TO
OTIpeeTTUTEND

JlelicTBUTENbHAS YaCTh KOMIUIEKCHOTO uncina (2 + 1)(3 — 2i) paBHa
CkaysipHOe MPOM3BEICHUE BEKTOPOB :{- I; 3; 1} u b Z{l; - 4; 2} paBHO
. L 12x-4y =0
Ecmu X, u y, SBASIOTCS PEIICHHEM CHCTEMbI JIMHCHHBIX alre0Opandeckux ypaBHEHHI |'3 .
Xty =

TO UX Pa3HOCThb X, - ), paBHa

YrnoBoi koaddunment npsamoit 7x-10y-8=0 paBeH (O0TBET MpeACTAaBUTh B BUIE IECATUIHON APOOH)
N . xX+2 y z-3
Ocrtpsiii yron (B rpagycax) MEKIy MpsSMOil 3 :6 =] U IUIOCKOCTHIO 2x+z-7=0 pasen
6%osg+ising()+
Moyiib KOMIUIEKCHOTO YKCIIa &8 8 @ paBeH
2%os£+isingg
& 1 126
Touxa P (- 1;2;3) npunagnexut miockoctd 2x — 4y + Cz — 5 = 0. Torna koadpdunuent C paBen

2
[Ipou3BoHas BTOPOTO MOpAIKa PYHKIUU: y =X~ Xnx, B Touke X =1 paBHa

- 10
JlaHbI MaTpHUIIBI A :G 11 2 ) uB —é 1= ManHua C=AB. Torna snemeHT ¢, paBeH

&4 3 206
Panr matpuner 4 =58 6 4 : paBeH
12 9 64
[penen lim paBeH

*®0 gresin x

Kimroun

N[ W[~
W [O\V[O\|® |\
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10.

11.

12.

13.

14.

15.

16.

1a,20

17.

1a,20,3B,4r

18.

1a,20,3B

19.

1a,20,38

20.

16,2a,38

21.

0

22.

8

23.

-11

24.

1

25.

0,7

26.

45

27.

2

28.

5

29.

30.

31.

32.

33.

N [ | = | = [0

o

=00 NG AW

12.

13.

Bomnpocsl 1uist 3k3aMeHa

Matpuupl. Bunel matpun. [leiicTBus Hajg MaTpuiamMu. JJeMEHTapHble MpeoOpa3oBaHUs HaL
MaTpHUIlaMHU.

OcHOBHBIE TOHSTHA M CBOWMCTBA onpenenutTeneid. Beluucienue omnpenenurene 2-ro U 3-ro
TIOPSIIKOB.

ObpatHas matpuna. HaxoxxaeHne oOpaTHOM MaTpHIIBI.

CucreMbl TUHEHHBIX anreOpanueckux ypaBHeHU. OCHOBHBIC MTOHITHS U OMPEICIICHUS.

Pemenue cucreM nuHelHbIX ypaBHeHU MeTo oM Kpamepa

Pemennie cucteM IMHEHHBIX ypaBHEHUH METOIOM OOPAaTHOM MaTPHIIBL.

Pemenue cucreM nMMHENWHBIX ypaBHeHUI MeToIoM ["aycca.

UccnenoBanue cucteMbl Ha COBMECTHOCTB. Teopema Kponekepa-Kanesu.

OnHOpOHBIE CUCTEMBI TUHEHHBIX ypaBHEHUN. DyHIAMEHTAJIbHAS CUCTEMA PEILICHUM.
KommiekcHpie umcna. AnreOpawdeckas, TPHUTOHOMETpHYECKas W TOKa3aTenbHas (opma
KOMILJIEKCHOTO YHCJIA.

. FCOMeTpI/I‘-IeCKaSI HHTCPIIPETAlNA KOMIIJIICKCHBIX YHCECII. MOI[YJIB U aprymCeHT KOMILICKCHOI'O

qucia.

JeiicTBusi Hajg KOMIUIGKCHBIMH YHCIaMH B  alreOpandeckod, TPUTOHOMETPUYECKOH U
HoKa3aTeabHOH Gopme.

®opmyna Myaspa. M3BiedeHne KOpHs 71-i CTENEHU U3 KOMILIEKCHOTO YUCJIa.
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14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24.

25.

26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

MHorounensl u ero aenutenud. KopHu MHorowieHa. Meroabl pas3iioKEHHE MHOrOYJeHa Ha
MHOKHUTEJH.

Pasnoxenne mHorounena Ha MHoxuTenu. Cxema ['oprepa. Teopema beszy. OcHoBHas Teopema
anreopsol.

OcHOBHbBIE TOHATHUSI CBOOOTHOTO BeKTOpa. JIMHEiHbIe onepaluy HaJl BEKTOpaMH B KOOPIMHATHOM
¢dopme. bazuc B TpexMepHOM NpocTpaHCcTBe. Pa3noxeHne BeKTopa o opram.

CkansipHOE€ TNpPOM3BEAEHHE JABYX BEKTOPOB M €ro CBOWCTBA. DBbrluMclieHHE CKalsIpHOIO
MIPOM3BE/IEHUSI BEKTOPOB B KOOPJMHATHOM (opMe.

IIpuioskeHns CKamspHOro IPOU3BENEHUS.

BekropHoe mnpom3BeneHHE [BYX BEKTOPOB M €ro CBOMCTBAa. BpluncieHne BEKTOPHOTO
MIPOM3BEACHUS BEKTOPOB B KOOPIMHATHOM hopme.

['eomeTpuueckuii cMbICT BEKTOPHOTO npousBeaeHus. [Ipuioxkennss BEKTOPHOTO MPOU3BEACHHUS.
CMemaHHOe IpPOM3BEACHHUE TPEX BEKTOPOB M €ro CBOWMCTBA. BpluucieHne cMemaHHOIO
IIPOM3BE/ICHUSI BEKTOPOB B KOOPJMHATHOM (opMe.

I'eomeTpuueckuii CMbICT CMEIIAHHOTO TPOU3BeAeHUs. [[pUiokeHus CMEIIaHHOTO IPOU3BEACHMSL.
Cucrembl koopauHaT. OCHOBHBIE 33/1a41 aHATUTHYECKON F€OMETPUHN Ha IJIOCKOCTH.

Jluaun mnepBoro mopsaaka. OOmee ypaBHeHHe mnpsiMoill. VcciemoBaHue oOIIEro ypaBHEHUS
IPSAMOM.

Pasnmuunble BuAbl ypaBHEHUS MpPsAMOM Ha IUIOCKOCTH: YpaBHEHHE IPSMOM C  YIJIOBBIM
ko3puuueHTOM. YpaBHEHUE MPSAMOM, NPOXOAAIIed uepe3 JaHHYyK0 TOYKY B JIaHHOM
HAIPaBJICHUU. Y PaBHEHUE ITy4Ka NPAMBIX, IPOXOIAIINX YEPE3 NJAHHYIO TOUKY.

YpaBHEHHE NPSIMON, NPOXOIAIIEH Yepe3 JBE JaHHbIE TOYKHU. Y PaBHEHHE NPSIMOW, MPOXOIAIIEH
4yepe3 JaHHYIO TOUKY [TapajuIesIbHO HAIIPaBIISIIOIIEMY BEKTODY.

YpaBHEeHHE MNpAMOW, MNPOXOAAUIEH dYepe3 AaHHYK TOYKY NEPIEHAMKYJIPHO HOPMAIBHOMY
BekTOpy. HopmanbHOE ypaBHEHHE NIPAMOIA.

B3aumHoe pacnosiokeHue IBYX MPSMBIX. YCJIOBUS NapauieIbHOCTH U MEPHEHAMUKYJISPHOCTH
IBYX MNPSAMBIX, TAHI€HC YIJIa MEXIY ABYMs NpAMbIMHU. PaccTossHME M OTKIIOHEHME OT TOYKHU JI0
IPSAMOM.

Kpussie Broporo nopsaka. OKpy>KHOCTb. DJUIHIIC.

Kpussie Broporo nopsaka. I'unepOoua.

Kpussie BTOoporo nopska. [Tapabona.

[Tnockocts B mpoctpancTie. OO11Iee ypaBHEHHE IIOCKOCTH. HerosHbie 0011me ypaBHEeHUs TITIOCKOCTH.
Pa3miuHble BUZIBI ypaBHEHUsI IUIOCKOCTH B IPOCTPAHCTBE: YPAaBHEHUE IUIOCKOCTH, NPOXOUIIIEH depe3
JaHHYIO TOUKY, NEPIEHIUKYIAPHO HOPMAIBHOMY BEKTOPY. YPaBHEHHE IUIOCKOCTH, IPOXOIALICH Yepe3
TPY JaHHBIE TOUKHU. Y PaBHEHHUE IJIOCKOCTH B OTPE3KAaX Ha OCSIX.

HopmaisHoe ypaBHEHHE III0CKOCTU. OTKIIOHEHHE U PACCTOSHUE OT TOUKH JI0 INIOCKOCTH.

B3anMHOe pacnoniokeHue ABYX IUIOCKOCTEH. YCIIOBMS MApaUIENbHOCTH U NEPIEHIUKYISIPHOCTH JBYX
IUIOCKOCTEN. YTOJI MEXITY IBYMs ITIOCKOCTSIMH.

IIpsmas B mpoctpaHcTBe. Pasmuusble BHIBI ypaBHEHHMs NpsMOWM B IIpocTpaHcTBe: KaHoHMYeckue
YPaBHEHUS IIPSIMOU.

VYpaBHeHue npsMOH, MNpoxomsuiell dYepe3 JBe JaHHble TOukd. OOLMe ypaBHEHUsI HPSIMOIL.
[TapameTpuueckre ypaBHEHHUS IPSIMON.

B3auMHOe pacnosiokeHue IByX IpSAMBIX B IIPOCTPAHCTBE. YCJIOBUS —MAapajUIEIbBHOCTH U
NEPIEHUKYIISIPHOCTH JBYX NPSIMBIX. YTOI MEXITY JBYMS IIPSMBIMU.

B3auMHOe pacronokeHue NpsMOM M IUIOCKOCTH B IPOCTPAHCTBE. YCIOBUS MapajuIeIbHOCTH
IIPSAMOM U TNIOCKOCTH.

VYcnoBus NEpHeHIUKYISIPHOCTH INPSAMOM M IINIOCKOCTU. YTOJI MEXAY IPSIMONM M IUIOCKOCTBIO.
Touka npecedeHnst NpsAMON U IIOCKOCTH.

[onstue pynkuuu. Crioco6s! 3aganus GyHkiuii. OCHOBHBIE CBOMCTBA (PYHKIIMIA.

OcHoBHBIE 25IeMeHTapHbIe QYyHKIMH. DneMeHTapHble QyHkuuu. Kinaccudukanus GpyHKIui.
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43.
44.
45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.

57.

58.
59.

60.

Crnoxuble pynkiun. O6patubie pyHkuu. HesBable GpyHKmy. MHOro3HauHble (QyHKIHH.
[Ipenen uyncnoBoii mociemaoBarenbHOCTH. [Ipenen pyrakumu. OTHOCTOPOHHUE TIPEICTHI.
beckoHeuHO Masible BEJTMYUHBI M UX CBOMcTBAa. CpaBHEHHE OECKOHEUHO MajbIX BEJIMYHH.
beckoneyno Oosbliie BETUYMHBI W HMX CBOHCTBA. CBS3b MEXJIy OECKOHEYHO MAaJbIMH U
0EeCKOHEUHO OOIBIINMH BETMYUHAMHU.

OcHoBHbIE TeOpeMbI 0 ipenenax. [lepBblit 1 BTOpoii 3aMedaTenbHbIe MPeiebl.

[Tonsarue HenpepriBHOCTH (yHKIMU. Touku pa3pbiBa QyHKUMHU U UX Kiaccudukanus. CBoiicTa
HENPEPBIBHBIX (PYHKIINH.

3amauy, OPUBOIAIIME K TOHATUIO NpOou3BOAHON. OIlpeneneHue U TeOMETPUYECKUI CMBICI
npousBogHOU. [uddepenuupyemocts pynkuuid. [IponzBoaHbIe BBICIIUX MOPSIKOB.

Cxema BbIUMCIIEHUS] TNPOU3BOAHOH. IIpOM3BOIHBIE OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIIHA.
Jlorapudmuueckoe muddepeHnrupoBanme.

[IpaBuna muddepenunpoBanus. [IponsBonHas cinoxHoil u obpartHoil ¢yHkumu. [IpomsBoaHas
HESIBHOUM (YHKIIMH.

[lonatue wu cBoiictBa auddepenuunana. Ilpumenenue auddepeHnuana B NPUOTHKEHHBIX
BblunciaeHusX. Juddepenmansl BEICIIUX MOPSIKOB.

Bospacranne u yObiBanue QyHKUuH. DKcTpemyMbl ¢(yHKIMdA. Haubosblee M HauMeHbLIee
3HaueHUs QYHKIMU Ha OTpPE3KeE.

Brimykiocts ¥ BOrHYTOCTb Ipaduka GyHkuun. Touku neperunda. AcUMNTOTHI rpaduka QyHKIUH.
OO61as cxema uccie1oBaHus GYHKIUN U TOCTPOCHUS UX TPAPHUKOB.

[lepBooOpa3nas ¢yHkuus. CBoicTBa HeONpenelnEHHOro MHTerpana. MHTerpaibl OT OCHOBHBIX
3JIEMEHTapHbBIX (PYHKIIUH.

HenocpencreenHoe uHTerpupoBanue. MHTErpupoBaHHMEe METOIOM 3aMEHBI NEPEMEHHOM M IIO
YacTsIM.

WHuTerpupoBanue palMoHaIbHBIX alredpanueckux QyHKIHH.

[lonsiTie M reoMeTpuuecKUil CMbICH ompeaenéHHoro uHTerpana. CBoiicTBa OIpenea&éHHOro
UHTErpaa.

OnpenenéHublil MHTErpaji kak GyHKUIUs BepxHero npenena. @opmyna Herotona-JleiiOnuna.

I[Ipumepbl NpaKTHYECKUX 3aJaHUH K IK3aMeHYy
.3 .2
BBIUHCIINTD IPEICIB: ¢) limﬁ + %9 . 6) lim 2sin” x
x® 0@ X g Xx® 0 S5x
2 2 _ 9
Oxpy)HOCTb x~ + y~ =100 Kacaercs 3JuMICca B KOHIIaX ero 6onbuon ocu. COCTaBUTh

YpaBHEHUE AIUINICA, €CIIU €ro SKCUEHTPUCHUTET paBeH 0,6.
1

Hccnenosarh GyHKIU0O y =23  Ha HENPEPHIBHOCTH.

x+2 :L3 :Z; ! u = 3_y-l_z-1 [Ipu xaKoM ¢ OHU MePHIECHAUKYIISPHBI?
- t 4 2

CocTaBUTh YpaBHEHUE OKPYKHOCTH, IPOXOIAIICH Yepe3 TOUKY A(Z; 6), €CITU €€ LICHTPOM

JlaHbl TipsiMbIE

saBigercd Touka C (— 1;2).

W2x-2
Brruucnauts npenenst: a) lim$+ + ;0)1lim 2 .
w@¥d  x-1lg x®¥ x> 45
- 0 0 O
2 0 0
BpraucnuTes onpeaenuTens:
3-10
-1 5 3 5
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

HaiiTu skcuenTprcuTeT runep6omist 25x° - 36y* =900 . [TocTpOUTH KPUBYIO.

CocTaBuTh YpaBHEHHE IFIOCKOCTH, KOTOPAst MPOXOIUT Yepe3 Touky M (3; - 2;- 7) napauieIbHO

IJIOCKOCTH 2X + )y - 3z +5 =0.

i x+2y+ z =4,

. .1

Pemnts cucremy nuHeiHbIX ypaBHeHuit  [3x- 5y +3z =1,

1 2x+7y- z =8.
Haiitu 06bem TeTpaaapa HOCTpoeHHoro Ha fo
BEKTOpax: 5—1 - 2] +k b 31 +2] +k c=i-k.

i x+3y- 4z =5,
Pemnte cucreMy NTMHENHBIX ypaBHEHUI : 2x-3y+ 6z =11,

18x- 3y +10z =21.
JI+x -1
Brraucants npezgen: lim >
x®0 X

Haiitu momanes napauieaorpamma, IOCTpPOCHHOIO Ha BEKTOpax CE :51|' - 4]I' + 7llc u

b:z|'+/l'-2llc.

CoctaBuTh ypaBHEHHE MapadoIIbl ¢ BEPIIMHON B HaYalle KOOPMHAT, €CIH €€ (OKYC HaXOAUTCS B

T. F (- 5; O). CocTaBuTh ypaBHEHHE TUPEKTPUCHI.

HccnenoBath Ha HENPepbIBHOCTD B Touke X =0 QyHKIMI0O y = — .Beruncnuts paborty,

3+5¢
coBepiaeMyro cuioii: F =37 - 27 - Sk , xorna TOUKa ee MPHIOKEHHS IePEMEIIaeTCs U3
nojoxenus A (2; - 3;5) B MoJiokeHue B (3; -2;- 1).
JlaHbI TOYKH A(— 2; 3;- 4), B(3; 2; 5), C(l; - 1;2), D(3; 2;- 4). BBIYHCITUTE YTOJI MEKTY

BEKTOpaMH: AD u CB.

2x+1 2x+l1
. e +1 o . ax+1o
Haiitu npenenst: a) lim ¢ ; 0) lim +
®0gx-2g ®Y ax-2¢g

\/2x+ -3

Beraucnuts npenen: lim———.
x®1 x? 4 x- 2

JlaHbI TOYKH A(l; - 3;- 4), B(- 1; 0; 2), C(Z; - 4;- 6), D(l; I 1). OnpenenuTh yrox Mexmay
sin3x cos3x

BEKTOpaMH AB u CDHaiitu npenens: @) lim ;0) lim
x®0 sm8x x®0 cosSx

IIpoBeprTh, KOMILTAHAPHBI JTA BEKTOPHI a 2(3, 4; 5), b =i +2J w2k wm ¢ 2(9; 14; 16).

y _ 2
Haiitn penrenne quddepenimansaoro ypasuenus X y y¢=1- x~;

Haiitu pewenne nuddepenimansuoro ypapaenus (Xy - x’ )y¢= y2 ;

3y _

Haiitu pentenne aquddepennumansHoro ypasuenus y¢- — =x;
X

Haiitu pemenne muddepentmansHoro ypasaenns y&- 5y¢+ 6y =0;

Haiitu peurenne quddepentunansaoro ypasuenus y¢- 7y¢+ 6y =12, y(0) =1, y§0) =4.

Haiitu BTOpY!0 Mpou3BoAHYI0 y¢¢ OT GYyHKIMU ) = arcsin X.

43



S5x
28. Haiitn acumntoTsl Tpaduka QyHKIUH ) :—1.
x -

29. HaiiTi HeonpeaenéHHbI HHTErpal GArcsSinx dx .

30. Haittu npousBoanyro GyHknuu y = (5%% + 3)4,

4. METOAUYECKHUE MATEPHUAJIbI, ONPEAEJAIOIUE ITPOLHELYPbI
OLIEHVBAHMS 3HAHUI, YMEHU, HABBIKOB U (WJIN) ONBITA JESATEJABHOCTH
Tekymui KOHTPOJIb

Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJI MPOBOIUTCS B ()OpME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT oOTBe4aeT Ha IIOCTaBJICHHBIM BOIIPOC Cpa3zy, BpeMs Ha IMOATNOTOBKY K OTBETY HE
IIPEIOCTABIIAETCS.

[IpakTHyeckue 3ajaHusi KaK CPEACTBO TEKYIIETO KOHTPOJS MPOBOISATCS B MUCHBMEHHOH (opMme.
CryneHTy BblIaeTcs 3alaHue U npeaocrasisercs 10 MUHYT UIsl IOATOTOBKH K OTBETY.

ITpomexyTouHasi aTTecTANANA
3ayer MNpOBOAUTCA MYTEM IMOABCACHHA HTOIOB TII0 PE3yJIbTaTaM TCKYIICTO KOHTPOJA U

pe3yJbTaTaM BBIINOJIHEHHs pacueTHO-Tpaduueckoid paboTbl. Ecin CTyJeHT He cHpaBWiCi C YacThbIO
3aJJaHUi TEeKYyILIero KOHTPOJIs, €My IpPeAOCTaBIsSETCS BO3MOXKHOCTh CJaTh 3a4e€T HAa HTOTOBOM
KOHTPOJILHOM MEpONPHUATHH B (hopMe OTBETOB Ha BOMPOCHI K 3a4€Ty HMJIM TECTOBBIX 33aJaHHW K 3aUeTy.
dopmy 3aueTa (0NPOC WM TECTUPOBAHKE) BEIOUPAET MpenojaBaTesb.

Ecmu 3ader mpoBomuTcs B (pOpME OTBETOB Ha BOIPOCHI, CTYACHTY IMpeIaraeTcss OIUH WU
HECKOJIbKO BOIPOCOB M3 IMEpeyHs BOMNPOCOB K 3adyeTy. Bpems Ha NOArOTOBKY K OTBETY He
IIPEJOCTaBIIAETCS.

DK3aMeH NpOBOAMUTCA B YCTHOM Qopme. M3 3K3aMEHAllMOHHBIX BOHPOCOB cocTaBisercs 30
9K3aMEHAIIMOHHBIX OwmiieToB. Kakaplii OWier cocTOMT M3 TpexX BOMPOCOB (2 TeopeTHuecKux u 1
npakTudeckuit). KoMmmiekT »sK3aMeHallMOHHbIX OWJIETOB MPEJCTaBIeH B y4eOHO-METOIUYECKOM
KOMIUIEKCE IUCUUIUIMHBI.

Ha noarotoBky Kk OTBeTy cTyJeHTYy npepoctasisiercs 20 MUHYT
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