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Pabouast mporpamMma cocraBiieHa ¢ yueToM TpeOOBaHMIA:

. MOpsAIKAa OpraHu3alMl U  OCYLIECTBJIEHUS OOpa3oBaTENbHOM  JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICHIETO OOpa3oBaHMs — IporpaMMaM OakanaBpHuara,
nporpaMMaM  CHelMaluTeTa, MporpaMMaM  MarucTpaTypbl, YTBEPXKACHHOTO  MPUKA30M
MunucTepcTBa HayKu M Bbiciiero obpasoBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245
(C I3MEHEHHSIMU U JIOTIOJTHCHUSIMU ),

J (benepanbHOro TOCYIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHAapTa BHICIIEr0 00pa30BaHUs IO
HanpasiieHU0 noArotoBku 35.03.04 ArpoHoMusi, yTBEP)KIEHHOI'O IpUKa3oM MMHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepamuu ot 26.07.2017 Ne 699 (¢ W3MEHEHHSIMHU H
JOTIOJTHCHUSIMHU ).

[IpemogaBaTens, HOATOTOBUBIIHKA pabOUyIO IPOTPaMMY:
CTapILIN{ NIPEroAaBaTeIb

kadeapbl HHPOPMAIIMOHHBIX TEXHOJIOTHIA,
MaTEeMaTHKU U PU3NKH T.B. Kpynoaépona

Pabouas mporpamma paccMOTpeHa Ha 3aceflaHud Kadeapbl HH(GOPMAIMOHHBIX TEXHOJIOTH,
mareMatuku u ¢pusuku (mporokorn Ne 10 ot «27» mast 2024 r.).

3aBenyrommii kadeapoi B.1O. Unbun

PaGouast mporpamMma pEeKOMEHJIOBaHA K HCIOJIB30BAHMIO B Y4eOHOM IIpOIECCEe METOANYECKON
KoMuccueil arpoHomudeckoro dakynbrera ([Iporokon Ne 11 ot «14» utonst 2024 1.).

IIpencenarejib METOAUYECKON KOMHCCHU M.C.YUn:xoBa

PykoBoauTenbs 0CHOBHOM NPOo(ecCHOHATLHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl JLU.CuruauHeHKo




1. IIpeamer. Lleaun u 3aqaun TMCUMILUINHBI, €€ MECTO B CTPYKTYpe

o0pa3oBaTeJbHON POrpaMMbl

IIpeameroM aMcHUIUIMHBI  «Marematuka»  ABISIOTCS  (yHIAMEHTaJbHBIE  pa3/eibl
MaTEMaTHKHU.

Heab0 IUCHUMIVIMHBI  SBISETCS  NpHOOpeTeHHe  0a30BBIX 3HAHUU B 00JacTH
(dyHIaMEHTaNbHBIX ~ pa3[elioB  MaTeMaTUKH B 00bEMax, HEOOXOIMMBIX MJii  BJIAJCHUA
MaTeMaTHYECKUM alIaparoM SKOJIOTUYECKUX  HayK, Ui oOpaboTKM WHPOpMALMK M aHAIW3a
JAHHBIX 110 KOJIOTUU U MPUPOAOIIOJIE30BAHHUIO.

OCHOBHBIMH 321a4aMU U3YUYCHUS TUCUUILTUHBI SBJISIOTCS

— H3y4YyeHHME MaTeMaTHUYeCcKOro ammnapara, MeETOJOB MAaTeMaTH4YeCKOro aHaiau3a H
MOJICJIUPOBAHUS, TEOPETUYECKOTO W HKCIEPUMEHTATBHOIO HCCIIEIOBAHUS, MPUMEHSIEMbIX
JUISL pEIIEHUS IPAKTUUECKUX 3aj1ay;

— Ppa3BUTHE JIOTMYECKOI0 U AITOPUTMHUECKOTO MBILICHHUS;

— IPUBUTHUE HABBIKOB MCIOJIb30BAaHUS MAaTEMaTHUECKUX METOJOB M OCHOB MAaTE€MaTHYECKOIO
MOJICTTUPOBAHUS ISl peLICHUS MPUKIAIHBIX 3a/1a4 B MPOPEeCcCUOHANBHOMI cdepe;

— BbIpa0OTKAa HABBHIKOB M YMEHHUH CaMOCTOSITEILHOTO pPACIIUPEHHUS U yriayOJeHus
MaTeMaTUYeCKUX 3HAaHMM U TPOBEIEHHWE MAaTEeMaTH4YECKOro aHaiu3a 3ajad B
npodeccuoHabHOH cdepe.

MecTo AuCHIMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl.

Jucriuminia «MaTteMaThKa» OTHOCHUTCS K AuciuiuinHam obs3atenbHoit wactu (B1.0.19)
OCHOBHOU TpOo()eCCHOHATBHONW 00pa30BaTeIbHON MPOrpaMMbl BBICIIErO 0OpazoBaHus (mamee —
OIIOII BO) no nanpasnenuto noaroroBku 35.03.04 Arponomusl.

OcHoBpiBaeTcsi Ha 0Oasze mucruiumH: «Maremaruka», «['eomerpus», «AnreOpa u Hadaio
aHalu3a», MPEALIECTBYIOIIET0  CPEAHEr0 WIM  CpPEAHEero  CHelHalbHOTO  00pa3oBaHUS.
CopepxarenbHasi 4aCTb JUCLUIUIMHBI «MaTeMaTuKa» OXBaThIBAET CIEAYIOLIUE BOIPOCHL: JIEMEHTHI
JTUHEHHONW anreOpbl W  AHAIUTUYECKOW TeOMETPUH, OCHOBBI MAaTEMaTHYEeCKOrO aHaju3a,
g depeHIMaIbHOE U UHTETpalIbHOE UCUUCIIeHne QYHKIMH, nuddepeHaibHble ypaBHEHMS.

JlucuuIuinHa 4uTaeTcss BO 2 ceMecTpe, mpeamecTByer 0noky 3 I'ocyaapcTBeHHass UTOroBas
arrecrauus «lloaroroBka K npoueaype 3aluThl U 3alUTa BbITYCKHON KBATM(PUKAMOHHON paboTh»

(B3.01)

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 1O JUCIUNINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUS 00Pa30BaTeIbHOM

MPOrpaMMbI
Koas! DopmyIMpOBKA HNuaukaropsl ILnanupyemsble pe3yibTaThl
KOMITeTeH I M KOMITETEHIIMHU AOCTHIKEHHU S o0y4eHus
KOMIIETEHIIUH
YK-1 Crniocoben YK-1.1 3HaTh: onpeieNeHnss OCHOBHBIX

OCYILIECTBJIATh MTOUCK, | AHAIN3UPYET 3a/1auy, |MaTeMaTHYECKUX NOHATHUH,
KPUTHYECKHUI aHAJIN3 U | BBIAEISS ee 0a30Bble | MAaTEMaTUYECKYIO CUMBOJIHKY,

CHHTEC3 I/IH(bOpMaHI/II/I, COCTaBJIAIOIINCE, OCHOBHBIC aKCHOMBI, TCOPEMBI U
MPUMCHATDH OCYHICCTBJIACT 3aKOHOMCPHOCTU, KOTOPBIM
CHCTEMHBII moaxonq JCKOMITO3UIIHUIO 3a1a4H | TIOAYHNHAIOTCA MaTEMAaTHYCCKHUE
I pCIICHU A IIOHATHA.

IIOCTAaBJICHHBIX 3aaa4 YMmeThb: AHAJIIM3UPOBATH 3aaa4y,

BBIIENSA €€ 0a30BLIE
COCTaBJIAOIINCE, HpI/IMeHSITB
UMEIOITYIOCS TEOPETUIECKYIO
0a3y

HmeTs HABBIKM MIEPEBOIUTH
peaTbHYIO 3a71a9y Ha




MaTeMaTHYeCKUH SI3BIK,
BBIOMpATh METOJ €€ PeLICHUS
CTPOUTH IIPOCTEHIINE
MaTeMaTU4eCKUe MOJEIH IpU
pelieHrny podheCcCUOHATBHBIX
3a/1a4, CaMOCTOATEIbHO
PaCHIUPSTh U YIIIyOJIsITh
MaTE€MaTUYECKHE 3HAHUS.

YK 1.3

PaccmarpuBaer
BO3MOJKHbBIE
BapUaHThI PEILICHUS
3aJjauu, OLICHUBAas UX
JIOCTOMHCTBA U
HE/I0CTaTKU

3HaTBh: OCHOBHBIE TPUEMBI
JI0Ka3aTeIbCTB TEOPEM U
MaTEMaTUYECKUX YTBEPKIECHUH,
METO/bl MATEMaTHYECKOTIO
aHaJin3a, aHaATUTUYCCKOM
reoOMeTpHH, MAaTEMaTHYECKOTO
aHaJln3a, TEOPETUUECKOT0 U
HKCIEPUMEHTAIBHOIO
UCCJIEIOBAHMs, IPUMEHSIEMbIE
JUIs pelleHus npod.3anau
YMeTh: BHIOUpPATH U
UCIOJIb30BaTh HEOOXOJUMBbIE
MaTeMaTUYeCKUe METO/bI U
BBIYUCIIUTENIbHBIE CPE/ICTBA, a
TaKKe TaOJIUIbl U CIIPABOYHUKH,
JIOBOJIUTH PELICHUE 33/1a4H JI0
MIPUEMIIEMOTO (YHCIIOBOTO)
pe3yibTara 1 OLIEHUBATh €ro
JIOCTOBEPHOCTh

HNmeTs HABBIKM OLIEHUBATH U
aHAIIM3UPOBATh NOJIYYECHHBIN
pe3yJIbTarT

OIIK-1

CrnocobeH pemiaTh
TUTIOBBIE 3a/1a4H
npogecCuOHAIBHON
NEeATEIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK C
MIPUMCHCHHEM
MH(pOPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-1.1

JleMOHCTpUpYET U
WCTIOJB3YeT 3HAHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX
HaYK Ul pelIeHus
THUTIOBBIX 337124 B
npodeccroHanbHOI
TSI TeTbHOCTH

3HATBh: OCHOBHBIE TPUEMBI
JI0Ka3aTeNbCTB TEOPEM U
MaTeMaTHYECKUX YTBEPIKICHHH,
METO/bI MATEMaTHUYECKOTO
MOJIETTUPOBaHUS,
TEOPETUYECKOT0, TPUMEHSIEMbIE
JUTSI peIIeHUs
npodeCCHOHATBHBIX 3a1a4
YMmern: BeIOUpaTh 1
UCIOJIb30BaTh HEOOXOJUMBbIE
METO/Ibl MaTEMaTHYECKOTO
MOJICIIMPOBAHMUS, A TAKIKE
TaOIUIBI U CTIPABOYHUKH,
JIOBOJUTH PEUICHHE 3a/1a4H J10
MIPUEMIIEMOTO (YHCIIOBOTO)
pe3yJbTaTa 1 OLIeHUBATh €TO
JIOCTOBEPHOCTh

HNmeTh HaBBIKH OIICHUBATH U
aHAJIM3UPOBATh NOJYYECHHBIN
pe3yJIbTar




3. O0bEéM TUCHMIUIMHBI M BUAbI Y4eOHOM padoThI

3aoyHas OuyHo-3a04Has
Ounas hopma oOydeHHs dbopma dhopma
o0Oy4deHus o0y4deHus
B T.4.[I0 CEMECTPAM Bcero Bcero
Buast padot o o o
& 3) 3
Bceero 5) 5) 5]
= = =
3 3 3
(@\] N N
OO61mmas Tpya0EMKOCTh
JUCLUIIINHEL, 3a4.€/1./9aCOB, 3/108 3/108 3/108 -
B TOM YHUCJIE:
KoHrtakTHas paboTa, 4acoB: 36 36 12 -
- JICKITUH 18 18 6 -
- IPaKTUYECKUE
P 18 18 6 .
(ceMmuHaApCKUeE) 3aHITHS
- 1abopaToOpHBIC PAOOTHI - - - -
CamocrosTenbHas padora,
P 72 72 96 :
4acoB
KonTpoJib, yacoB - - - -
Bua npomexytounoi
3a4yeT 3auer 3auer -

aTTecTaruu (3a4€T, SK3aMeH)

4, CoaepxaHue TUCHUINIUHBI
4.1. Paznesbl JUCUMIJIMHBI M BUIbI 3aHATHH (TeMATHYeCKUH TJIaH).

Paznen nucuuninHbI

| JI | m3 | JIP [CPC

Ounas ¢popma o0ydeHus

Pa3nea 1. JInuneiinas 1 BeKTOpHasi anredpa, aHaAJIMTHYCCKAS 4 4 ) 16
reoMeTpHsi B IPOCTPAHCTBE H HA IJIOCKOCTH.

Tema 1. MaTpuiibl ¥ ONIPEIETUTENH. 171 - 4
Tema 2. Cuctemsl JINHEHHBIX YpaBHEHUH. 1 1 - 4
Tema 3. BexropHas anre6pa. 1 1 - 4
Tema 4. AHanuTHYECKast TEOMETPHSL. 1 1 - 4
Pazgen 2. ®yukuun. Teopus npenesio. AuddepenunaibHoe 8 6 ) 24
HCYHCJIeHHe (PYHKIHH.

Tema 5. ®ynkuuu. Teopus IpeIENoB. 1105 - 4
Tema 6. IIpousBoanas. [IpaBuna nuddepennuponanus. [IpousBoaHas 2 2 ) 4
CJI0KHOU U 00paTHOM (PYHKITHH.

Tema 7. luddepeHumpoBaHmie HEIBHBIX U TApaMETPHUUECKH 3a1aHHBIX 1 1 ) 4
dbyukuii. Jlorapudmuueckoe nuddepennupoBanue.

Tema 8. lnddepenman pynknnn. HekoTopsie TeopemMsbl 0 1 los | - 4
muddepeHIMpyeMbIX QyHKIUSIX. ’

Tema 9. IIpuMeHeHnE TPOU3BOTHOM K MCCIICTOBAHUIO (DYHKIIHA. 2 1 - 4
Tema 10. @yHKIMN HECKOIBKUX IEPEMEHHBIX. 1 1 - 4
Pa3nen 3. UurerpaibHoe ucuncienue GyHKIum. 4 | 6 - | 16
Tema 11. Heonpenenenusiit uHTerpan. OCHOBHbIE METO/IbI 1 2 ) 4
MHTETPUPOBAHUSI.




Tema 12. UnTerpupoBanue parioHAIBHBIX, UPPALIHOHAIBHBIX U 1 1 4

TPUTOHOMETPHUECKUX (YHKITHH.

Tema 13. OnpeneneHHbIN HHTETPAIL. 1 1 4

Tema 14. ITpumenenue onpeeIeHHOTO HHTErpasa. 1 2 4

Paznen 4. ludppepennuaibubie ypaBHEeHHSI. 2 2 16

Tema 15. [luddepennnansupie ypaBHeHus 1-ro nmopsaka. JIY mepBoro 1 1 4

HOPSIIKA C Pa3JeNISIOUIMMHUCS TIEPEMEHHBIMU.

Tema 16 duddepenunanbupie ypaBHeHHs N-ro nopsaka. J[Y Broporo 05|05 6

HOPSI/IKA, JONYCKAIOIIHE MOHWKCHHUS TOPSIIKA.

Tewma 17. JIuneitapie oqHOPOAHBIC U HEOHOPOAHBIE J[Y BTOpOTO 05 | 05 6

HOPSIJIKA C IOCTOSHHBIME KO3 HIMEHTAMH. ’ ’

Bcero 18 | 18 72
3aounas popma oOyuenust

Pa3nea 1. JIuneiinas u BeKTOpHas ajiredpa, aHaJuTHYECKAas 2 2 24

reoMeTpHs B IPOCTPAHCTBE M HA MJIOCKOCTH.

Tema 1. MaTpuiibl ¥ ONpeeTUTEIH. 05105 6

Tema 2. CHCTEMBI JIMHENHBIX YPABHEHUIA. 05|05 6

Tema 3. BekropHas anre6pa. 05105 6

Tema 4. AnanuTruecKas FTeOMETPHSI. 055105 6

Pa3nen 2. ®ynkuuu. Teopus npenesnos. {uddepennuanbnoe 2 2 36

ncymncjeHne GyHKumii.

Tema 5. ®ynkuuu. Teopus npenenos. 05|05 6

Tewma 6. [IpousBoanas. [IpaBuna nuddepenuupoanus. [TpoussoaHas 05 | 05 6

CIIOKHOM ¥ 00paTHOU (yHKIMIA. ’ ’

Tema 7. JuddepeHnmpoBanue HeSIBHBIX U MapaMEeTPUIECKH 3aJaHHBIX 05|05 6

¢yukimii. Jlorapudmudeckoe auddepeHimpoBaHue. ’ ’

Tema 8. ludpdepenuman pynkunuu. Hekotopsie TeopemMsl 0 ) ) 6

nudepeHIpyeMbIX PyHKITUSIX.

Tema 9. IIpuMeHeHnE TPOU3BOAHON K UCCIEN0BAHUIO (YHKIIUIA. 05|05 6

Tema 10. ®yHKINN HECKOIBKUX TIEPEMEHHBIX. - - 6

Pa3nen 3. UuTerpaibHoe ucuncjieHne PyHKIUM. 1 1 24

Tema 11. Heonpenenenusiii uHTerpan. OCHOBHBIE METO/IbI 05| 05 6

UHTETPUPOBAHMSL.

Tema 12. UnTerpupoBanue parioHAIBHBIX, HPPATHOHAIBHBIX H ) ) 6

TPUTOHOMETPUUYECKUX (YHKLUH.

Tema 13. OnpeneneHHbIi UHTETpaI. 0,51 0,5 6

Tema 14. [IpuMeHeHe ONpeIeICHHOT0 HHTErpaa. - - 6

Paznen 4. ludpepenuuanbubie ypaBHeHHUsI. 1 1 12

Tema 15. luddepenunansubie ypaBHeHus 1-ro nopsanaka. JIY nepsoro 05|05 4

HOPSI/IKA C Pa3JeNIIOUIMMHUCS TIePEMEHHBIMU.

Tema 16 Tuddepennmansasie ypaBHeHus N-ro mopsaka. /Y Broporo 05| - 4

HOpsi/IKa, JONYCKAIOIHe MOHMKESHUS OPSIIKA.

Tewma 17. JIuneitapie 0qHOPOAHBIC U HEOAHOPOAHKIE J[Y BTOpOTO ) 05 4

HOpsi/IKa C TOCTOSHHBIMU KO3( (QUITMEHTaMH. ’

Bcero 6 6 96

OuHo-3a04Has popma 00yUeHHs







4.2. Cogepxanue pa3iejoB Y4eOHOU IUCHUNIMHBI

Pasnea 1. JInuneiinast 1 BeKTOpHas aaredpa, aHAJIUTHYEeCKAasl TeOMETPHs B IPOCTPAHCTBE
1 HA IUIOCKOCTH.

Tema 1. MaTpuibsl ¥ OIpeIeaUTENN.

IlonsiTe MaTpuubl, BUABI MAaTpHL], ONPEACINUTENb MaTpulbl. CBONCTBA ONpPENECIUTEICH.
Munopsl U anreOpandeckue nomnonHeHus. Omnepauuu ¢ MaTpullaMu, UX cBoictBa. OOpaTHas
MaTpHILa, yCIOBUS €€ CYyIIEeCTBOBaHMs, CBOWCTBA M BBIYMCIEHUE. PaHr MaTpuipl. DileMEHTapHBIE
npeoOpa3oBanus MaTpuil. JInHEHAs 3aBUCUMOCTD CTPOK MaTPHIIBI, €€ KPUTEPUH.

Tema 2. CucTeMbl TMHEUHBIX YPaBHEHUH.

[Mpumepsr nuHeiHBIX Mozenedl. Pemenune CJIAY marpudHbIM MeToAOM, TI0 (opmyrnam
Kpamepa. Kpurepuii copmectHoct CJIAY. Meroxa I"aycca. Onnopoaubsie CJIAY, HeoOxonuMoe u
JIOCTaTOYHOE YCJIOBUS CYILLIECTBOBAHMS UX HETPUBHUAIBHBIX PELICHUM.

Tema 3. BexTopHnast anreopa.

ITonsTHe n-MepHOro BeKTopa. JIMHEelHHbIE onepaluy Hal BEKTOPAMH, CBOMCTBA 3TUX OIlEpaLuil.
JIuHeltHOe BEKTOPHOE MPOCTPAHCTBO, €ro pa3MepHOcTh U Oa3uc. KoopauHatel BeKTOpa B JaHHOM
6azuce. Onepanuu ¢ BeKTopamMH B KoopauHaTHOH (opme. Koopaunarer Touku. KomnmuHeapHsie u
KOMIUIaHAapHBIE BEKTOPbl. CKaIspHOE MPOU3BENCHUE BEKTOPOB, €0 CBOMCTBA U I'€OMETPUYECKUI
cMmbicid. Moaynb BEKTOpa, Yroj MEXIy BEKTOpamMH. YCJIOBHE MEPHEHIUKYISIPHOCTH BEKTOPOB.
BexTopHoe nmpousBeieHue 1ByX BEKTOpOB. CMEIIaHHOE IPOU3BEACHUE TPEX BEKTOPOB.

Tema 4. AHanuTHUECKAsi TEOMETPHUSL.

IIpsimast Ha TUIOCKOCTH, BUABI €€ ypaBHEHUI. B3auMHOE pacronokeHue npsiMon U MII0CKOCTH.
[Ipsmas kak mepeceyeHHe NBYX IUIOCKOCTEW. YTOJI MEXKIYy NPSMBIMHA. YpPaBHEHHUE IMOBEPXHOCTH.
[TnockocTh Kak MOBEPXHOCTh MepBOro mnopsaka. Oduiee ypaBHEHHE IUIOCKOCTH, BEKTOP HOpPMalU K
IUIOCKOCTH. Y paBHEHUE INIOCKOCTH B OTPE3KaxX. YTOJI MEXIY MJIOCKOCTAMU. PaccTosiHME OT TOUKH 110
mwiockoctu. OOIiee ypaBHeHHME KpuBOW 2-To mopsanka. Kmaccudukarusi KpuBbIX 2-TO MOPAIKA.
Onnmunc, mapabona, TUNEpOOia: KAaHOHWYECKHE YpaBHEHHS, (OKYCBI, SKCHEHTPHUCHTETHl U
nupekTpuckl. [lapamerpuueckue ypaBHEHHS.

Pa3gen 2. ®ynkuun. Teopusi npeaenos JAuddepenuuanbHoe ucuucjienne GyHKumii.

Tema 5. @ynkuuu. Teopus npenenos

[lonsiTst MHOXecTBa, (QYHKUUU. PaBEHCTBO MHOXECTB, IOJMHOXECTBO. JlomoiaHeHue
MHOKecTBa. Onepanuy HaJ MHOXKECTBAMHU U OCHOBHBIE CBOMCTBAa 3TUX omnepauuil. DyHknus,
oOnacTh ompeneneHuss QyHKIUM, crnocoObl 3amaHus. OOpatHas QyHkuus. CrnoxHas QYHKIMS.
OcHOBHbIE 3NIeMeHTapHble PyHKIMH, uxX rpaduku. [IpeaenbHas Touka MHOXKECTBA, Npeen (GpyHKIUH.
beckoneuno mansie (6.M.) U UX CBOMCTBA, OeckOHEYHO Oosbine (6.0.) GyHKIMU U UX CBS3b C 0.M.
OcHoBHBIE TeopeMbl O mpenenax (yHkuuil. [lepBblii 3aMedarenbHbI Mpeaen M ero CleACTBHUS.
Bropoii 3ameuarenbHbI Tpenen, ero cienctsus. OAHOCTOpOHHME Tmpenenbl. HempepbIBHOCTH
(GyHKIMHU B TOUKE, HA UHTEpBaje U oTpe3ke. TOUKM pa3pbiBa, UX KilacCH(pUKAIIUSL.

Tema 6. IIpousBoanas. IlpaBuna auddepenuupoanus. [IpousBoaHas cioXHOW U 0OpaTHOM
GbyHKIUH.

[IpousBonHasi, ee TreoMeTpUyYecKUd M (PU3NYECKHIl CMbICA. YpaBHEHUS KacaTelbHOW H
HOpMaJli K IUIOCKOM kpuBoil. HempepsiBHOCT auddepentupyemoit pynkunu. OCHOBHBIE TpaBuiia
muddepenumupoBanus  ¢yHkuui. [IpousBomHas oOpatHol u  cinoxkHoil ¢dyHKuui. Tabmuna
MIPOU3BO/IHBIX OCHOBHBIX 3JIEMEHTApHBIX (PYHKIIUI.

Tema 7. JluddepennupoBanue HEIBHBIX U MapaMeTPUYECKU 3aJaHHBIX  (QYHKIIH.
Jlorapudgmuueckoe auddepenurposanue. [AuddepeHurpoBanue HESIBHBIX M IapaMeTPUUYECKH
3anaHHbIX QyHkuil. Jlorapudmuueckoe nuddepenupoBanue.

Tema 8. luddepennman ¢pynkuuu. Hekotopsie Teopemsl 0 auddepeHunpyemMbix GyHKIUAX.

Huddepenunan QyHKIUHU, €ro CBOHCTBA U TeoMeTpuyeckuil cmbicia. Ilpon3BoaHble u
muddepeHnmansl BeICHMX NopsakoB. Teopemsl o auddepenuupyemsix pynkuusax (Pepma, Poss,
Komm, Jlarpansxa). [IpaBumno Jlonurans.

Tema 9. [lpumeHeHne MPOU3BOHOM [T HCCIIEAOBAaHUS (PYHKLUH.



[IpunoxxeHuss MPOM3BOMHON K HCCIEAOBaHUIO (PYHKIMHA. MOHOTOHHOCTh (YHKIHH, €€
J0cTaTouHoe ycnoBue. JIOKanbHBIM dKCTpeMyM (YHKIMH, €ro HeoOxoaumoe ycioBue. IlepBblii u
BTOPOW JIOCTaTOYHBIN IMPU3HAK JOKAJIBHOIO SKCTpeMyMa. AOCONIOTHBIM 3KCTpeMyM (yHKIUM Ha
oTpe3ke. BrimykinocTs rpaduka GyHKINU, TOUKH Hepernda. ACUMITOTHI KPUBOW, UX HAXOXKICHHE.
OOmas cxema uccienoBaHus (QyHKIMU U IOCTPOEHUE ee rpaduka.

Tema 10. @yHKIMM HECKOIBKUX IIE€PEMEHHBIX.

@OyHKIUKM IBYX nepeMeHHbIX. OcHoBHbIe NOHATHUSA. [Ipenen u HenpepblBHOCTh (QYHKIMHU JABYX
nepeMeHHbIX. YacTHple NpPOM3BOAHBIE (DYHKIMH JBYX MEpeMEHHbIX. lIpoW3BOgHAs CIOXKHOM
¢yukuun. [Tonnas npousBoanas. IlponsBoHas o 3aJaHHOMY HalpaBJIeHUIO. [ pagueHT.

Pasnen 3. UHTerpanbHoe ncunciaeHue GyHKIUH.

Tewma 11. Heonpenenenusiii uHTerpai. OCHOBHBIE METO/IbI HHTETPUPOBAHHUS.

[lonatue mepBooOpaszHoOil  (yHKIMM ©  HeompenesneHHoro  uHTerpaia. CBoicTBa
HEOIIPEJeICHHOI0  MHTerpaja. Tabimuma  OCHOBHBIX — MHTerpajgoB.  OCHOBHBIE — METOJIbI
MHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOIO MHTETPUPOBAHUS, METO/ 3aMEHbI IEPEMEHHON, METOJ
UHTETPUPOBAHUS 110 YaCTSM.

Tema 12. VHTerpupoBaHHWE palMOHAIBHBIX, WPPALNHOHAIBHBIX M TPHUTOHOMETPHUYECKUX
GbyHKIUH.

Hekotopbie cBeneHus O panuvoHaNbHBIX (QyHKIUAX. VHTErpupoBaHWE parMOHAIBHBIX
¢yHkuuii.  Meron — HeompeneneHHbIX — Ko3(hduuumeHtoB.  MHTerpupoBaHMEe  HEKOTOPBIX
uppanroHaTbHBIX QyHKIMI. NHTErprpOBaHNe HEKOTOPHIX TPUTOHOMETPUIECKUX (DYHKITHIA.

Tema 13. OnpeneneHHbIN UHTErpall.

OnpeneneHHblil MHTErpai. 3ajaud, NPUBOJALIME K IOHSTHUIO OIPENEIEHHOIO HHTErpasa.
OmpeneneHHplii  uWHTETpa)l ©W  ero  cBoiictBa. ®opmyna  Herorona-Jleiitonuna. Meron
HENOCPEJACTBEHHOIO MHTErPUPOBAHUSA, METOJ HMHTETPUPOBAHMUS IO YAaCTAM U METOJ 3aMEHBI
IIEPEMEHHOH B OIIPEIETICHHOM UHTErpalle.

Tewma 14. [Ipumenenue onpeieICHHOTO UHTErpaa.

I'eomeTpuueckue MNPUIOKEHHUsS] OMNPEAETICHHOro HHTerpana. HecoOCTBeHHblE WHTErpabl.
[TpuOnamxeHHOe BBIYUCIIEHUE ONIPEAEICHHBIX HHTETPAJIOB.

Pazgen 4. Ilu¢gdepenuuanbHbie ypaBHeHHs.

Tema 15. ludpdepenunanbusie ypaBHeHUs 1-ro nopsaka. Juddepennuanbuple ypaBHEHUS
IIEPBOTO MOPAJIKA C PA3ACIAIOLMMUCS IEPEMEHHBIMHU.

OcHoBHble mnoHsATUA. [uddepeHnnanbHple ypaBHEHUs TepBOro mnopsijaka. HemnonHbie
middepeHManbHble  ypaBHEHMs —nepBoro  nopsaka. JuddepeHumanbHble  ypaBHEHHS  C
paznensomumMucs nepeMeHHbIMu. OHOpogHbIEe U PepeHInanbHble YPaBHEHHSI IEPBOTO MOPSIKA.
JIuneitnsle nu¢depeHanbHble YpaBHEHUs IEPBOTo MOpsaKa.

Tema 16. luddepenunanbabie ypaBHeHuUs N-ro nopsjaka. Y BToporo nopsiaka, 10mycKaromme
MIOHV>KEHUS TOPSAJKA.

OcHoBHbIE TOHATHS, OOIIEe pelIeHHe, YacTHOe pelieHue aud@epeHnuanbHble ypaBHEHUS
BbIcIIMX TOpsiakoB. 3amada Kommu. Juddepennuanbible ypaBHEHHUs, JONMYCKAlOIIUE MOHMKEHHUE
MOpsIKA.

Tema 17. JIuneitHble 0THOPOJHBIE U HEOAHOPOIHBIE U PEepeHINaTbHbIE YPaBHEHHSI BTOPOTO
MOPAZIKA C IOCTOSTHHBIMU KO3 UITUEHTAMH.

JIuneitnble nuQQepeHIManbHble YpaBHEHUs BBICIIUX TMOPSIKOB. JIMHEHHbIE OTHOPOIHBIE
muddepennmanbapie ypaBHeHUs: BToporo nopsiaka (JIOAY). Ctpykrypa obmero pemenus JIOJLY
BTOpOro mopsjaka. JInHelHble OJHOPOAHbIE TU(QepeHIHaIbHbIE YPABHEHUS BBICIINX IMOPSIKOB C
MOCTOSSHHBIMH KO3 punientamu. JluHeltHble HeonHOpoAHbIE nuddepeHIalbHbIe YpaBHEHHS
(JIHAY). Crpykrypa obuiero pemenus JIHAY. Merox Bapuanuu MpOU3BOJIBHBIX MOCTOSHHBIX.
JIHJY BTOpOro nopsiika ¢ moCTOSHHBIMU KO3 (ULIMEHTAaMH U ITPaBOM YacThIO CIIEIUAIBLHOTO BU/IA.



4.3. IlepeyeHb TeM JeKIU

O0BéM, u

Ne Popma o0yueHHs
i Tewma nekuuun oTo-
OuHast 3a0uMas | o
Paznea 1. Jluneiinasi u BeKTOpHAasA ajredpa,
aHAJINTHYeCKAsi TeOMeTPHsS B MPOCTPAHCTBE U HA 4 2 -
MJIOCKOCTH.
1 | Tema 1. Marpuipl ¥ ONPEIETUTENN. 1 0,5 -
2 | Tema 2. CucTeMbl JIMHEHHBIX YPABHEHUIA. 1 0,5 -
3 | Tema 3. BekropHas anre6pa. 1 05 -
4 | Tema 4. AHaNMTHYECKAS TEOMETPHS. 1 05 -
Pa3nen 2. ®ynknuu. Teopus npeenos. 8 2 )
JAnddepennuanbuoe ucunciaenne GyHKuii.
5 | Tema 5. ®ynkuuu. Teopus Mpeaeos. 1 0,5 -
6 Tewma 6. [Tpoussoanas. [1paBuiia quddepeHIUpPOBaHHUS. 2 05 )
[Tpon3BoHAs CI0KHON M 00OpaTHOM (PYHKITHH. ’
Tema 7. IuddepenuupoBanre HEIBHBIX U
7 | mapamMeTpuyecKH 3aJaHHbIX (QYHKIIUIA. 1 0,5 -
Jlorapudmuueckoe muddepeHnpoBaHue.
8 Tema 8. luddepentman ¢pynkuuu. Hekotopsie 1 ) )
TeopeMbl 0 TP HEePESHITUPYEMBIX (QYHKIIHSIX.
9 Tema 9. [IpumeneHne MPOU3BOAHON K HCCIETOBAHUIO 2 0.5 )
GyHKIMA. ’
10| Tema 10. ®yHKIMH HECKOIBKUX TEPEMEHHBIX. 1 - -
Pa3nen 3. UnrerpaibHoe ucuncienue GyHKIum. 4 1 -
11 Tema 11. Heonpenenenuslii uaTerpan. OCHOBHbBIE METObI 1 05 )
WHTETPUPOBAHUSI.
12 Tema 12. uTerpupoBanue paliioOHaIbHBIX, 1 ) )
HPPAIMOHAIILHBIX U TPUTOHOMETPUICCKHUX (DYHKITUH.
13| Tema 13. OnpeneneHHbIi HHTETPA. 1 0,5 -
14| Tema 14. IlpumeHeHue ONpeieIeHHOI0 HHTETpaa. 1 - -
Pazgen 4. luddepenuuanbubie ypaBHeHHUs. 2 1 -
Tema 15. luddepenunansusie ypaBHeHus 1-ro
15| mopsimka. JIY mepBoro mopsiaka ¢ pasaessFonmMHICs 1 0,5 -
MIEPEMEHHBIMH.
Tema 16. uddepenunansupie ypaBHeHUs N-TO
16 | mopszaka. JIY BTOpPOro mopsaKa, JOIyCKAOLIHE 0,5 0,5 -
MTOHIKEHUS TTOPSIIKA.
17 Tema 17. JIuneiinble 0JTHOPOAHBIE U HEOAHOPOAHBIE 1Y 05 ) )
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 pHlIMeHTaMHu.
Bcero 18 6 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
O0BéM, U

Ne Popma 00yueHust
Tema mpakTH4eCKOro (CEMHHAPCKOT0) 3aHATHUS
n/n OYHO-
OuHas 3a04Has
3a04Has
Paspnen 1. JIuneiiHas u BeKTOpHas ajaredpa, 4 2 -
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aHAJUTHYECKAasi TeOMeTPHUsl B MPOCTPAHCTBE U HA

MJIOCKOCTH.

1 | Tema 1. Marpuisl U ONpPENETUTENH. 1 0,5 -

2 | Tema 2. CucreMbl TMHEHHBIX yPABHEHHUIA. 1 05 -

3 | Tema 3. BekropHas anre6pa. 1 05 -

4 | Tema 4. AHaIUTHYECKAS TEOMETPHUSI. 1 05 -

Paznen 2. ®yuxuuu. Teopus npeaenos. 6 2 )

JAnddepennuanbHoe ucuncjienne GyHKuuii.

5 | Tema 5. ®ynkuuu. Teopus npenenos. 0,5 0,5 -
Tema 6. [IpousBoanas. I1paBuna

6 | muddepernupoBanms. [I[pon3BoaHas CI0KHON U 2 0,5 -
oOpaTHOW QYHKIHUH.
Tema 7. duddepenuupoBanre HEIBHBIX U

7 | mapaMeTpUYecKH 3aJaHHBIX (yHKIIHHA. 1 0,5 -
Jlorapudmuueckoe muddepeHnpoBaHue.

5 Tema 8. luddepentman ¢pynkuuu. Hekotopsie 05 ) )
TeopeMbl 0 TP HEePESHITUPYEMBIX (QYHKIIHSIX. ’

9 Tema 9. [IpumeHeHne MPOU3BOAHON K HCCIETOBAHUIO 1 05 )
(GyHKLWIA. ’

10 | Tema 10. ®yHKIIUU HECKOIBKHUX MEPEMEHHBIX. 1 - -

Paznen 3. UuTerpaibHoe ucunciaenue GyHKIum. 6 1 -

11 Tema 11. Heonpenenenusiii uTerpai. OCHOBHbIE 5 05 )
METOBl HHTEIPUPOBAHHSI.

12 Tema 12. aTerpupoBanne paiioOHAIbHBIX, 1 ) )
MPpAMOHAIBHBIX U TPUTOHOMETPUIECKUX (PYHKITHIA.

13 | Tema 13. OnpeneneHHbII HHTETPAI. 1 0,5 -

14 | Tema 14. [IpumeHeHue onpeaeeHHOr0 HHTErpaa. 2 - -

Pazgen 4. ludpepenunanbHbie ypaBHeHHUs. 2 1 -
Tema 15. luddepenunansubie ypaBHeHUS 1-T0

15 | mopsaxa. JIY mepBoro mopsaka ¢ pasaeasrOmuMACS 1 0,5 -
NIepEMEHHBIMH.
Tema 16 /Tuddepennmansasie ypaBHeHUS N-TO

16 | nopsnka. 1Y BTOpOro nopsaka, 1omycKaromme 0,5 - -
MTOHWKCHHUS TIOPSIJIKA.
Tema 17. JIuneiiHble OJJHOPOAHBIE U HEOAHOPOIHBIE

17 | 1Y BTOpOTO MOPSIKA C IOCTOSTHHBIMU 0,5 0,5 -
KO3 PHUIHEHTaAMH.

Bcero 18 6 -

4.5. Ilepeyensb Tem J1a00paTOPHBIX padoT.
JIaGopatopHbie pabOThI HE MPEyCMOTPEHBI.

4.6. Buabl caMocTOATE/IbHOM PAa0OTHI CTYAEHTOB U NepeYeHb Y4e0HO-MeTOAUYeCKOr0
o0ecrieyeHus1 JIsl CAMOCTOSITEJIbHOM PadoThl 00y4arOIUXCS

4.6.1. TloaroroBka K ayiMTOPHBLIM 3aHATHSAM

OcHoBHOH popMoii yueOHOU pabOThI CTYyI€HTOB OYHON (OpPMBI O0yUEHUS SIBISIETCA U3YUYEHUE
JeKIU, B YCJIOBUSAX 3a04YHOH (OpMBI OOy4eHHUs — caMoCTosiTeNbHass paboTra Hajx Yy4eOHBIM
MaTepUajIoM.

AynuTOpHBIE 3aHATUS POBOATCS B BUIE JIEKIIUN U IPAKTUUECKUX 3aHATHH.

Marepuansl JIEKIUH SBIAIOTCS OCHOBOM JUJIsl TOATOTOBKH CTYJIEHTA K IPAKTUYECKUM 3aHATHSIM.
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IIpu noAroTOBKE K Ay TMTOPHBIM 3aHATHSAM CTYJEHT JOJKEH:

—M3Y4YUTh MaTE€pPHAJIbI JIEKIIUHA U IPAKTUUECKUX 3aHATHH;

—1opaboTaTh Ha/l OCHOBHOM U JIONOJIHUTENLHOM JIMTEPATypOH MO U3y4aeMOn TEME;

—3aKOHCIIEKTUPOBATh HEOOXOAUMBIN MaTepHajl, BRIHOCUMBII Ha CAMOCTOSITEIbHOE U3yUCHHE;

—IOATOTOBUTHCS K ONMPOCY Ha MPAKTHUECKUX 3aHATHIX — BBIYYUTh OCHOBHBIE (DOPMYJIIBI U

OIIpeIeNIEHUS;

— [popelIaTh 3aJauy, 3a/JaHHbIE B KAUECTBE JOMAILIHET0 3a/1aHus;

OCHOBHOM I1IENIBI0 MPAKTHUECKUX 3aHSATHH SBISIETCS pPEIICHHE OCHOBHBIX THIIOBBIX 3a/a4 IO
MaTeMaTHKe, a TaKKe KOHTPOJb 3a YCBOCHHEM IPOHJEHHOIO0 TEOPETUYECKOT0 U IMPaKTHUECKOTOo
MaTepuaiga, XOJOM BBIMOJIHEHUS CTYJEHTAMHU CaMOCTOSTENbHOW pabOThl M WHAWBUIYAIBHOTO
JIOMAILIHEro 3a/1aHusl.

CamocrosaTenbHass paboOTa MOMKET BBIIOJIHATHCSA B OOBIYHBIX YYEOHBIX AyJIUTOPHUSAX, B
ayJUTOpUsAX 000pYyIOBAHHBIX KOMIIBIOTEpAMH C BBIXOJIOM B VIHTEpHET, a TakKe B UHTAJIBHBIX 3ajlax
OUONMMOTEKH, TJE MOXKHO MOJYYUTh HEOOXOAMMBIE METOIMYECKHE YKa3aHWA U CIEIHAIbHYIO
JUTEpaTypy Mo JUCLUILIMHE.

Jlnist JTydmiero yCBOEHHs MaTepuaia 1o JUCHUIUTHHE «BhIciias maTeMaTHKay MpeayCMOTPEHO
BBINOJIHEHUE KaX/IbIM CTYAE€HTOM HMHIMBHIyaJbHOIO JOMAIIHEro 3ajaHus. Yacel, BblIe/IsIeMble HA
BBITTOJIHEHUE WHANBUYaTBHOTO 33/IaHUS, BXOJAT B CAMOCTOSATEIbHYIO paboTy CTyIEHTA.

4.6.2. Ilepevyennb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBblie paboThI (IPOEKTHI) HE IPEYCMOTPEHBI.

4.6.3. IlepeueHnb TeMm pedepaToB, pacueTHO-TpaguIECKUX padboT
Pedepartsl u pacueTHO-Tpaduveckre padboThl HE TPEYCMOTPEHEI.

4.6.4. TlepeyeHb TeM U y4eOHO-METOAUYECKOI0 o0ecnedeHUs 1JIsl CAMOCTOATEIbHOI
a00ThI 00y4AIOIINXCH

O0beMm, U
Ne .
Tema camocToATENbHON ®opma o0yueHust
n/ VY4ebHO-MeToIMUecKoe obecreueHne
paboTsl OYHO-
i OYHas [3a04HasT
3a04Has
Pa3nea 1. JInneitnasa n Kpewmep H.III. Beiciiast MaTemaTnka
BEKTOpHAas ajredpa, JUTSI 5)KOHOMHCTOB: Y YeOHUK ISt 16 24 i
aHAJIMTHYeCKAsi TeOMeTPHUs B | CTYJCHTOB BBICIINX YUEOHBIX
NPOCTPAHCTBE M HA IJIOCKOCTH.| 33aBEJCHUI, 00yJaromuxcs no
1 Tema 1. Matpuus! u SKOHOMHYECKUM CIEIUAJIBLHOCTIM. M.: 4 6 i
OTpEeIeTUTENH. IOHUTH, 2010 - 608 c
2 Tewma 2. Cuctembl TUHEWHBIX 4 6 i
paBHEHHIA.
3| Tema 3. BekTopHas anreopa. 4 6 -
4 Tema 4. AHanuTHYECKAs 4 6 i
reOMETpHSI.
Pazgen 2. ®ynukuun. Teopus Pxesckuii, C. B. Beiciias maremaruka
1peesioB. I: nuneitnas anreOpa U aHaIUTUYECKAs 24 36 i
Juddepenunaibuoe reometpus : yuebHoe nocooue / C.B.
HCYHCIeHUE (PYHKIMIA. PxxeBckuit. — Mocksa : UHOPA-M,
5 Tema 5. ®ynkumu. Teopusi 2019. — 211 c. - ISBN 978-5-16- 4 5 )
IPEIEIIOB. 108269-0. - TekcT : AIeKTPOHHBIH. -
Tema 6. IIpousBoaHas. URL:
6 | Ipasuna ttps://znanium.ru/catalog/product/1065| 4 6 -
b depeHIpoBaHUSL. 260 (mata oopamenus: (02.09.2024). —
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IIpownsBoaHas CIIOKHOU U
00paTHOM (YHKIIHIA.

Tewma 7.
HuddepennmpoBanne
HESIBHBIX U
napaMeTpUUecKy 3a/laHHbIX
byHKIHHA.
Jlorapudmudaeckoe

g depeHIpoBanue.

Tewma 8. uddepennman
¢ynkunu. Hekotopsie
TEOPEMBI O

QG epeHIpyeMbIX
GYHKIHSIX.

Tema 9. Ilpumenenue
MPOU3BOTHOM K
MCCJIEIOBAHMIO (PYHKITHI.

10

Tema 10. ®dynkunu
HECKOJIbKMX MEPEMEHHBIX.

PexxuM octyma: 1o noanucke.

Pa3nen 3. UnTerpajbHoe
ucuncjaenne GQyHKIum.

IIInmnauges, B. C. Briciiasg MaTeMaTnka

16

24

: yUeOHUK JUIs CTYACHTOB y4eOHBIX

Tema 11. Heompenenennsiii | 3aBenenuii / B. C. Illunayes. — M. :
11| unterpan. OcuoBubie Mmetoabl| MHOPA-M, 2023. — 479 c. — (Beiciee

HHTCTPHUPOBAHUS.

12

Tema 12. UaTerpupoBanue
palMOHAIBHBIX,
UPpAMOHATIBHBIX U
TPUTOHOMETPHUICCKHIX

(GyHKUIHUH.

13

Tema 13. OnpeneneHHbII
UHTETpal.

14

Tema 14. [Ipumenenue
OINPEAEIEHHOr0 HHTErpaa.

oOpa3zoBaHue)

y

Paznen 4. ludppepennuanbubie

DABHCHMHA.

15

Tema 15.
Huddepenunanbble
ypaBHEHHUs 1-To mopska.
JY nepBoro nopsjka c
pa3AesIIoIUMUCS
EePEMEHHBIMH.

16

Tema 16
Huddepennunanbuble
ypaBHEHHsI N-TO TIOPSI/IKA.
Y BTOporo nopsaka,
JIOITY CKAFOTIINE TIOHFKEHHS
HOPSIJIKA.

17

Tema 17. JIuneiinbie
OJIHOPOJHBIE U
HeoaHopoaHble 1Y BTOpOTO
NOPSJIKA C TIOCTOSIHHBIMU

3aiinieB U.A. Briciiast MaTemMaTuka:

y4eOHUK I CTY/ICHTOB

CEIBbCKOXO35MCTBEHHBIX By30B M.:

Hpoda 2005- 398 c.

16

12
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‘ K03 (ppHLHEHTaAMHU.

Bcero

72 96 -

4.6.5. JIpyrue BHabl CAMOCTOSITEJIbHOW PadOThI CTY/1€HTOB
He npenycmotpensl.
4.7. IlepeyeHb TeM U BU/IOB 3aHATHI, IPOBOJAMMBbIX B HHTEPAKTHBHOM (popme

. O0BeM
Ne i/m | ®Dopma 3aHATUS Tema 3anaTusa NHTepakTUBHBIA METOJ q ’
1. Jlexuus BekTopnas anreOpa WMHTepakTuBHAs JEKLIUs 2

5. ®oHJ OLIEHOYHBIX CPEACTB I IPOBeEAeHUs MPOMEKYTOYHOI
arrecTanuu

IlonHoe ommcanue (bOHI[a OLICHOYHBIX CPCACTB TeKymefI u HpOMC)KYTOQHOﬁ aTTcCTallun
OGy‘IﬁIOH.II/IXCSI C TMICPCUHCM KOMHGTGHHHﬁ, OIMCaHHEM IOKa3aTeled u KpUTCPUCB OLICHUBAHHA
KOMHGTCHHHﬁ, IIKaJl OOCHUBAHUA, THUIIOBBIC KOHTPOJIBHBIC 3adaHUA W MCTOIHYCCKHUC MATCpUAJIbI
IMPEACTABJICHBI B IIPUIJIOKCHUH K HACTOSIICH ImporpamMmme.

6.

Y4yeOHO-MeTOANUECKOE 00ecneueHue JUCIUIIINHBI

6.1. Pekomenayemasi JinTeparypa
6.1.1. OcHoBHAs JUTEpPaTYypa

Komn-Bo 3k3.
NQ H/H ABTOp, Ha3BaHUC, MECTO U3MaHUA, U30-BO, I'OJ U3JaHHA, KOJIUIYCCTBO CTPAHUI] B 6]/16]1
I'mypman, B. E. Teopust BeposTHOCTEH U MaTEMATUYECKAs] CTATUCTUKA

1 : yueO. st By30B / B. E. 'mypman. — 12-¢ u3a. — M. : IOpaiit, 2022. — 10
479 c. — (Bpiciiee oOpa3oBaHue)

2 3aiiues 1.A. Briciiasg MaTemMaTuka: y4eOHUK /7S CTYIEHTOB 15
CeIIbCKOX03s1iicTBeHHBIX By30B M.: JIpoha 2005- 398 c.

Kpewmep H.III. Beiciast MaTemaTuka ajsi 5KOHOMUCTOB: YUEOHHK TSI

3 CTYZCHTOB BBICIINX YUYE€OHBIX 3aBEJCHUIN, 00ydatoIuXcs 10 11
sKOHOMHYECKUM crienuanbHocTsM. M.: FOHWUTU, 2010 - 608 ¢
PxeBckuii, C. B. Briciias maremaruka I: nuneitnas anrebpa u
aHaJTUTHUYecKasi reoMmeTpus : yueoHoe nocobue / C.B. PxxeBckuit. —

4 Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. - DNEeKTPOHHBIN
Tekcr : anexrponHslid. - URL: pecypc
ttps://znanium.ru/catalog/product/1065260 (naTa oOparieHus:

02.09.2024). — PeskiM JIOCTYIIA: 110 MOIIUCKE.
[[Iumaues, B. C. Brwicmas matemaTuka : y4eOHHMK [JIsi CTY/JCHTOB

5 yueOHbIx 3aBeaenuii / B. C. [llunaues. — M. : UHOPA-M, 2023. — 10
479 c. — (Boiciiee oOpa3zoBaHue)

6.1.2. JlonoaHUTEIbHAS JIUTEPATYPA
Ne /i1 ABTOp, Ha3BaHUE, MECTO M3JIaHUs, U3/1-BO, TOJl U3/IaHUS, KOJJUYECTBO CTPAHUIL

1 I'eBopksin I1. C. Breiciias matemartuka. JInaeiHas anreOpa M aHaIUTHYECKAs TEOMETPHSL.
— M.: DUBMATIJINT, 2011. — 208 c.

I'mypman, B. E. PykoBOACTBO K peEIIEHHIO 3aJad MO TEOPUHU BEPOATHOCTEH U

2 | MaTeMaTU4YecKO craTucTuke : yued. mocob. mist By3oB / B. E. I'mypman. — 11-e u3n.,
niepepad. u gom. — M. : FOpaiit, 2022. — 406 c. — (Briciee o6pa3oBanue)

Kyxkosa, I'. C. Beiciias Mmatematuka it 6akanaBpa. [Ipaktukym : yae6HOE TTocoOue : B 2

3 | vacTIX. Yacts 2 / I'.C. XKykoBa. — Mocksa : THOPA-M, 2019. — 275 c¢. — (Beicuiee

obOpazoBanme). - ISBN 978-5-16-108294-2. - Tekcr: omekrponnbii. - URL:

https://znanium.ru/catalog/product/1067390 (mara o6pamenus: 02.09.2024). — Pexum
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JIOCTYTIA: 1O MOJATHKCKE.

Kpemep H.ILL.. u np. Beiciias matemaTtvika Ajisi 5KOHOMUCTOB: [IpakTWKyMm ISl CTyJIE€HTOB

4 | By30B, oOyUarommxcs o 3koHoMudecknM cnenuanbHocTsiM / [H.IL. Kpemep. u np.]; mox pen.
npod. H.III. Kpemepa. — 2-¢ uzn., nepepad u gon. — M.: FOHUTU-JIAHA, 2007. —479 c.
JIyary K.H., ITucemennsiit JI.T. u qp. COopHuK 3amay mo BwICIIel marematuke. | Kypc /

5 K.H. JIynry, [.T. ITucemennsiii, C.H. ®equn, 10.A. llleBuenko. — 7-e u3a. — M.: Alipuc-

npecc, 2008. — 576 c.

6.1.3. Ilepuoanyeckue U3TaAHUSA
He npengycmotpensl.

6.1.4. MeToauueckue YKa3aHus Jsd oﬁyqamumxcsl M0 OCBOCHHIO JTUCHMIIJIHHBI
MeTO,Z[I/ILIeCKI/Ie YKa3aHus HaXOOATCA B CTaaAUU pa3pa60TI<H

6.2. Ilepeuenn pecypcosn HH(OPMAINMOHHO-TEJIEKOMMYHHKAIMOHH O ceTH
«HHTepHeT» (Hasee - ceTb «MMHTEpHET»), HEOOXOAUMBIX VIS OCBOCHH S U CIIUILIMHbI
Ne /i HaszBanue nuHTepHET-pecypca, aapec U peKUM JOCTyna
Matematuueckoe obpazoBanue. OOLIeTOCTYITHAS IEKTPOHHAs OMOInoTeKa [ DIEeKTPOHHBIN
! pecype]. URL: https://www.mathedu.ru (nata oopaimenus: 04.06.2024).
Hay4nast 6nbmuoTeka OTKpBITOTO IOCTyIa [ DIEKTPOHHBIN pecypc].
2| URL: nhttps://cyberleninka.ru (rata obpamenus: 04.06.2024).
O6mepoccuiickuii MaTeMaTHuecKuid mopran (MHGOpMaIMOHHAS CUCTEMA) [DNEeKTPOHHBIN
3 pecypc]. URL: http://www.mathnet.ru (nara oopamenus: 04.06.2024)
DNEeKTPOHHO-OMOIMOTeUHAs! CUCTeMa « Y HUBEPCUTETCKasl OMOIMOTEKa OHIIAHY.
4 [Dnexrponnsiii pecypc]. URL: https://biblioclub.ru (mara obpamenus: 04.06.2024).
6.3. CpeacrBa odecnieuyeHHsi OCBOCHUS IMCIUATIINHbBI
6.3.1. KomnbrorepHbie 00y4yaroniue 1 KOHTPOJMPYOLHe IPOrpaMMBbl
DyHKIMS MPOTPAMMHOT0 00ecredeHus
Ne | Bun yuebHnoro | HaummeHnoBaHue mporpaMMHOTO
n/n 3aHATHUS obecrieueHus KOHTpPOJIb MOACIHPY= oOyuarormias
olas
1 | Jlexumonnsie, |(CucreMa JUCTAHIIMOHHOTO + + +
npakTryeckue (o0yuenust Moodle
6.3.2. Ayamo- M BHIeonocoous
He npeagycmotpensl.
6.3.3. KomnbloTepHbIe MPe3eHTANN Y4eOHBIX KypPCOB
He npenycMoTpeHsI.
7. OnucaHue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1151
OCYLIECTBJICHHSI 00Pa30BaTEJILHOI0 MPOLECCa MO JUCIUILIMHE
HanmenoBanue
No 000pyAOBaHHBIX yUEOHBIX [Tepeuenb OCHOBHOTO 00OPYI0BaHUS, MPUOOPOB U
/11 KaOMHETOB, OOBEKTOB JUII  [MaTEPHAJIOB
IPOBEJICHUS 3aHATUI
1 [-317 — aymutopus ais Cron ayn. — 10 m., cton — 9 mr., mkad mist mpubd. — 3 mr.,
MPOBEJCHUS TaOOPATOPHBIX,|CTYN yueHud. — 31 mT., Jocka J/TeXmok. — 1 mir.,
CEMHUHApPCKUX U o0opyaoBaHue AJis 1a00paTOPHBIX PadOT MO MOJIEKYJISPHON
MPAKTUYECKHUX 3aHSATHH, bu3KKe U TEPMOJUHAMHUKY (1. ITUT, TPOOUPKH, TEXHHUECKUE
TPYIIIOBBIX H BECHI, ITUTIETKH, TPYIIA)
WHIWBUIYAJIbHBIX
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https://www.mathedu.ru/
https://cyberleninka.ru/
http://www.mathnet.ru/
https://biblioclub.ru/

2 ['-322 — aynutopus 1uis Hlxka¢ c 3/ 1B. — 6 wrt., ceid-2 mr., Kpecao — 2 mrT., cro |
CaMOCTOSTEeNIbHOU paboThl ¥ [TyMO. — 13 mIT., cTON ABYXTYyMO. — 1 mIT., CTON aym. — S miT.,

WHIUBUTyATbHBIX mkad At ox. — 1 mr., ctyn mab. — 1 mr., cTyn ydyeHud. — 6
KOHCYJIbTAI[UH MT., CTYJ I/MATKUH. — 17 mT., KoMneoTep — 2 mrT., g/pe3ak —
1 mT., MOY — 1 ., npusTep — 2 WIT.
3 I'-324 — aynuropust nist Cron ayn. — 15 mT., cToa oqHOTYMO. — 1 IT., CTYJI yYeHHY. —
POBEJCHUS JTa0OPAaTOPHBIX,|31 MmIT., JOCKA J/TEX.MOK. — | MIT., AEMOHCTPAlMOHHBIE
CEMUHApPCKUX U MaTepuabl

MPAKTUYECKUX 3aHITUH,
TPYIIIOBBIX U
VHJIUBUYaJIbHBIX

8. MexkaucuunjinHAPHbIe CBSI3H

IIporoxoa
COIJIAaCOBaHUs paboyell NporpaMMel ¢ APYrUMH JUCHUIUIMHAMU

[Ipenyioxenus 00 U3MEHEHUAX
B
paboueii mporpamme.
3akiroueHue 00
UTOTaX COTJIACOBAHUS

HaumeHoBaHMe AMCHUIUINHBL, C
KOTOPOM IIPOBOJUIIOCH
COIJIACOBAHUE

Kadenpa, ¢ koropoit
MIPOBOJIMIIOCH COTIIACOBAHHE
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JIucT n3MeHeHu# padoueil mporpamMMbl

Ipuioxkenne 1

Howmep
IMoanuce 3aBe-
Howmep MpOTOKOJIA Crpanunel ¢ | Ilepedenb oTKOppek- forIero
WU3MEHEHUs 3acelaHus W3MEHEHUSMH | THPOBAHHBIX MYHKTOB Ii[a}th)e o
kadeapsl U gaTa AP
1. Nel ot 03.09.2024 13 6.1
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Ipuio:xkenue 2

JIMCT nepruoanYecKuxX MPoOBEepoOK padoyei MporpaMmal

JIOJDKHOCTHOE JIUIIO, TIPO-
BojuBIIee mpoBepky @.1.0.,
JIOJKHOCTB, TIOJIITUCH

JlaTa

ITorpebGHOCTD B
KOPPEKTUPOBKE

[lepeyeHb NyHKTOB, CTP.

paszuenoB, TPEOYOIHUX
H3MEHEHHH

2
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Ipuioxkenue 3
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE

YUPEXJIEHUE BBICILIET'O OEPA30BAHMS «JIYT AHCKHMI TOCYJAPCTBEHHBII
ATPAPHBIM YHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/I OHEHOYHbLIX CPEACTB
o TUucHUIUIMHE (Moayio) «MaTtemaTtukay

Hanpasnenue noaroroku: 35.03.04 ArpoHomus

Hanpasiiennocts (ipo¢uins): TeXHOIOorus MPOU3BOICTBA MTPOIYKTOB PACTCHUEBOICTBA

YpoBeHb podhecCHOHATTLHOTO 00pa30BaHus: OaKaIaBpuaT

T'ox Hayama noarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C HHIAUKATOPAMHA JOCTHXXEHUS KOMIIETEHIIMM, C YKASAHUEM JTAIIOB UX
®OPMUPOBAHNSA B ITIPOHECCE OCBOEHUSA OBPA30OBATEJ/IBHOU ITPOI'PAMMBI

Kon dopmyIupoBKa NnauxaTtopsl Oran (ypoBenb) | [lnanupyemsle pesynbratel | HaumeHnoBanue mopnynei HaumeHnoBanue o1ieHOUHOTrO
KOHTpPO- KOHTPOJINPYEMOM JOCTUKEHUSA OCBOEHUS o0yueHus U (W1K) pa3aesnos CpeJICTBa
JIUpYyeMon KOMIIETCHIINU KOMIIETCHIINU KOMIIETCHIINU JUCIUTIITNHBI Texymmii | IlpomexyTtounas
KoMIIe- KOHTPOJIb aTTecTalus
TEHIIUU
YK-1 Cnocoben YK-1.1 [lepBblii 3Tan 3HaTh: onpeneacHus Pazpen 1. Jluneitnas u TecTsl 3auer, sK3aMeH
OCYLIECTBIIAT ARBanusupyer (moporoBbIit OCHOBHBIX MaTeMaTu4eCcKux BEKTOpHas anredpa, 3aKpPBITOTO
TIOMCK, 3a7auy, YPOBEHB) MOHATUHN, MATEMaTHYECKYIO aHaNIUTHYecKast THIA
KpUTHYECKHUil BBIIEIISIS €€ CHUMBOJIUKY, OCHOBHBIE reoMeTpus B
AHATI3 1 CHHTE3 | 6a30BbIC AKCHUOMBI, TEOPEMBI U MPOCTPAHCTBE U Ha
3aKOHOMEPHOCTH, KOTOPHIM TJIOCKOCTH.
uHpOpManuy, COCTaBJISIOLINE,
HOJYUHSIOTCS Paznen 2. Oynkiuu.
HpHMeHﬂTE OCYIIEeCTBIACT MaTeMaTHYECKHE OHATHS, Teopus npenenos
CHCTCMHBIN ACKOMITO3HITHIO OCHOBHbIE TIPHEMEI Juddepennmansuoe
IOAXOA 1A 3a7a4u JI0Ka3aTeNbCTB TEOPEM U ucuuciieHne QyHKINH.
peHICHUA MaTeMaTUYECKUX Pazpen 3. UurerpansHoe
IIOCTaBJIEHHBIX YTBEP)KACHUH, METObI ucyuciieHne QyHKINH.
3asa4 MaTEeMaTUYECKOI0 aHajIn3a, Paznen 4.
AHAIUTUYECKON TeOMETPHH, Jduddepennnansasie
JIMHEWHON anreOphl ypaBHEHUS
Bropoii atan YMeThb: aHaNU3UPOBATH TecTbl 3auer, 9K3aMeH
(mponBUHYTHIA | 3amauy, BBIAETS ee 0a30BbIe OTKPBITOTO
YPOBEHbB) COCTAaBJISIFOIINE, IPUMEHSTh THUIIA
HMMEIOLTYIOCS TEOPETHUECKYIO (Bompocsl
bazy JUISL OTIPOCa)
Tpetuii atan HNMeTh HABBIKK: PacuerHnas 3auer, 9K3aMeH
(BBICOKHH MIEPEBOJUTH PEATILHYIO pabora
YPOBEHB) 3aJady Ha MaTeMaTHUYECKUH
SI3BIK, BEIOUPATh METOJI e
pEeIIeHns] CTPOUTh
npocTeimme
MaTeMaTHYECKHUEe MOAEIH
IIPH PEIICHUT




npodeccHoHaNbHBIX 3a/ad,
CaMOCTOSITEIBHO PACIIHPSTh
U yTIIyOJIsTh
MaTeMaTHYCCKHE 3HAHUS

[TepBrIit 3Tan 3HATB: METOLI Paspgen 1. JIuneitnas u TecTrl 3aueT, SK3aMeH
YK 1.3 (moporosbIit MaTEeMaTHYECKOI'0 aHaIN3a, BEKTOpHas anreodpa, 3aKpPBITOTO
YPOBEHbB) TEOPETUUECKOr0 U aHAJUTHYECKas THUIA
Paccmarpusaer OKCIEPUMEHTAIBHOTO reoMeTpus B
BO3MOJKHBIE HCCIIEI0BaHUS, MIPOCTPAHCTBE U Ha
BapUaHThI MIPUMEHSIEMBbIE AJISl pEIICHNUsI | IUIOCKOCTH.
pelieHus npodecCHOHANBHBIX 3a1a4 Paznen 2. @yakmuu.
3a/1a4H, Bropoii sran YMeTb: BIOUpaTh U Teopus npezenos TecTnl 3auerT, 5K3aMeH
OLICHHMBAS MX (MIpOIBUHYTHIN | WCIONB30BAaTh HEOOXOAUMBIE I[I/I(l)(bepeHHI/IaJILHOGU OTKPBITOTO
JOCTOHHCTBA H YPOBEHB) MaTeMaTHIECKHUE METOMBI H ucuuciieHne QyHKInH. THTIA
HeIOCTATKH BBIYUCIIUTEIILHBIE CPEJCTBA, Paznen 3. uTerpansHoe | (BOIPOCH
a TaKKe TaOJIHIIBI 1 ucurcineHne QyHKIH. JUTS OTIpOCa)
CIPaBOYHMKH, TOBOANTH Paznen 4.
pEIICHUE 3a/1a49U JI0 uddepeHunanbHble
MPUEMIIEMOTO (YUCIIOBOTO) YpaBHEHUS
pe3yJbTaTta U OLEHUBATh €r0
JIOCTOBEPHOCTh
Tpetuii aTan NMeTh HABBIKH: PacuerHnas 3auer, 9K3aMeH
(BBICOKHH OLIEHUBATh U aHAJIN3UPOBAThH pabora
YPOBEHbB) MOJTYYE€HHBIN pe3yJIbTaT
OIIK-1 Criocoben OIIK-1.1 [lepBblii 3Tan 3HaTh: METOMBI Paspen 1. Jluneiinas u TecTrl 3auer, 3K3aMeH
pelaTh TUIIOBBIE (TTOporoBEIif MaTeMaTH4eCKOTO BEKTOpHas anredpa, 3aKPBITOTO
3a7a9n JIeMOHCTpUPYET | ypoBeHb) MOJIETTUPOBAHMUS, aHAIUTHYEeCKast THTIA
npodeccronanpn | ¥ HCTIOIB3YET TEOPETHYECKOTO, reoMeTpHUs B
oif nesTenproCTy | SHAHAA MIpUMEHSAEMBIE JUId PEIEHUs] | TIPOCTPAHCTBE U Ha
HA OCHOBE 3HAHMI | OCHOBHBIX npodecCHOHANBHBIX 3324 TJIOCKOCTH.
3aKOHOB Bropoii aran YMeThb: BEIOUpATH U Paznen 2. Oyaxmm. TecTsl 3auer, 9K3aMeH
OCHOBHbIX MaTeMaTidecky | (IPOABHHYTBIA | Hcmonb3oBaTh Heobxoxumbie | Teopus npenenos OTKPBITOT'O
3aKOHOB YPOBEHB) METOIbl MATEMATHIECKOTO Juddepennnansaoe THUIA
MaTematnyeckux | X HaYK AU MOJIEJIMPOBAHHUS, & TAKKE vcurcieHne GpyHKIuii. (BOTIpOCHI
U €CTECTBEHHBIX | PCHICHHA

Ta6J'II/I]_[BI 1 CIIPAaBOYHUKH,

Pasnen 3. MHTerpansHoe

JUTSL OTIPOCa)
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AOBOJUTH PCUICHHUE 3a1a4n

ucuuciieHne QyHKINH.

HAyK C TUIIOBBIX 33134
HpI/IMeHeHI/IeM B J0 IMPUEMIIEMOTO Pa3z[en 4.
HH(pOPMALIMOHHO- | IPO(ECCHOHATD (4MCIIOBOTO) pe3yNIbTaTa U Hunddepennnansapie
KOMMYHHKAIMOH | HOA OLICHUBATH €T0 ypaBHEHHUS
N TOBEPHOCTH
HBIX TEXHOJIOTHUM | JAESATEIbHOCTH ~ AOCTOBCPHOC
€T dTan MeTh HABBIKH ' acdeTHas adver, SK3aMeH
T n : P 3
(BBICOKMIA OIICHUBATH U aHAITM3UPOBATH pabora
YPOBEHB) MIOJIyYEHHBIN PE3yJIbTAT
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2. OIMCAHUE MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

Ne | Haummeno Kpatkas [Ipencrasne- Kpurepuu onieHuBanust [xana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBaHUSA
Il | OIEHOYHO | OIICHOYHOTO CPEICTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa dhonme
1. Tect Cucrema TecrtoBsie B tecte BeImosHEHO 90-100% OreHka
CTaHIAPTU3UPOBAHHBIX | 3aJaHUSL 3aaHuN «Omauunoy (5)
3aJIJaHMH, O3BOJITIONIAS B Tecte BhIMONHEHO Oosee 75- | Ouenka
W3MEPUTH YPOBEHB 89% 3anmanuit «Xopouwo» (4)
3HAHUU. B Ttecre Bemonneno 60-74% | Ouenka
3aJaHui «Yooeremseopum
envHo» (3)
B Tecre BeimonneHo menee 60% | Onenka
3aaHuH «Heyoosnemsopu
menvro» (2)
Bonpmias dwacte omnpenenenuii | Onenka
HE TIpeCTaBJICHA, mbo | «Heyodoeremeopu
MpeacTaBIeHa C  TpyObIMH | menvHo» (2)
omunOKaMu.
2. | Ompoc ®dopma padoTHI, Bompocs! k [IponeMoHCTpUPOBAHEI Ouenka
KOTOpAst IO3BOJISIET orpocy TpeIoIaracMele otBeThl; | «Omauunoy (5)
OIICHUTH KPYT030D, MIPaBUIHHO HCTIONB30BaH
YMEHHE JIOTHIECKU aIropuT™M  O0OCHOBaHUH  BO
MIOCTPOUTH OTBET, BpeMs  pacCyXIeHHH;  ecTh
YMEHHUE JIOTHKA PAacCYKICHUMN.
MPOJAEMOHCTPUPOBATH [IponeMoHCTpUPOBaHBI Orenka
MOHOJIOTHYECKYIO PEUb MpeJnoyiaraeMble OTBETHI; €CTh | «Xopouwioy» (4)
U WHBIC JOTMKa  pacCyKAEHUil,  HO
KOMMYHHKAaTHBHBIE HETOYHO HCTIOJb30BaH
HaBBIKU. Y CTHBIN OIpOC QITOPUTM  OOOCHOBaHMH  BO
o0nagaet OONBIIIMUA BpeMs pacCyXIeHHH W HE Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTATEIHHOTO [IpogemMoHCTpHPOBAHBI Onenka
BO3JIEUCTBYS, CO3/1aBast NIpeAroyaraeéMbele  OTBETHI, HO | «Ydosremeopum
YCIIOBHSA AJIA HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(hOopMaIbHOTO QITOPUTM  OOOCHOBAaHMH  BO
o0mmeHus. BpeMs PpacCyKIeHHiIt;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHI HE
TIOJTHBIE.
OTBeTHI HE NPEeICTaBIICHBI. Ornenka
«Heyooesnemeopu
menvHo» (2)
3. | Pacuerna | CpenctBo npoBepku [lepeuens [IpoxemMoHCTpHPOBAaHO Ornenka
s paboTa | BIaJEHUS HaBBIKAMH 3a/JaHNH, MOHUMAaHHNEe METOMUKH petieHus | «Omauuno» (5)
(peuleHue | MpUMEHEHHS BXOJMIIMX B | 3aJjaydl W €€ IpHMEHECHHE.
3aj1a4) MOJIyYEHHBIX 3HAaHUM 10 | pacyeTHO- Pemienne Ka4ECTBEHHO
3apaHee ONpeeNIeHHOH | Tpadudecky | opopMIIEHO (akKypaTHOCTb,
METOJIMKE IJIs pelIeHus | 1o pabory JIOTUYHOCTB). Hcnons3oBan
3ajau. TPaIUIIMOHHBIH WA
HETPAJHUIUOHHBIA  TOAXOI K
pelleHuo  3ajadd.  3ajada
pelleHa MpaBUIbHO.
[IponemoHcTprpoOBaHO Ouenka

TTOHUMAHUEC METOAWKHU PEHICHUE
u ee npuMeHeHue. Peuienue
3a/1a4M MPaBUIBHO 0(QOPMIICHO.
3amaua pemieHa PaBWIBHO.
EcTh oTnenpHBIC 3aMeUaHHs.

«Xopowo» (4)




Ne | Haumeno Kpatxkas IIpencrasne- Kpurepuu ouenuBanus [Mkana

i/ BaHMe XapaKTEePUCTUKA HHE OLICHUBAHHUS
I | OLECHOYHO | OIEHOYHOTO CPEeACTBA OLICHOYHOT'O
ro Cpe/cTBa B
cpeacTBa donme
ITpoeMOHCTPUPOBAHO Ornenka

MMOHUMaHKUE METOAMKH peuicHus | «Yoosremsopum
W YacTUYHOE ee¢ TpPUMEHEHHe. | envHo» (3)
3amava perieHa YacTUIHO.

3amada He penieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ayeT BBICTABISAETCS B | TecTOBbIC B Tectre Beimonueno 60-100% | «3aureHox»

pe3ynbTare MOJABEACHUS | 3aJaHus K | 3amaHuii

HUTOTOB TEKYIIEro | 3a4ery

KOHTpONs.  3adyeT B B Tecte BeimonueHo menee 60% | «He 3auteHo»

thopme HUTOTOBOTO 3amaHui

KOHTPOJISI  TPOBOJIUTCSI

JUTSt obyuaromuxcs,

KOTOpPBIE€ HE CIPABUINCH
c 4acThIO 3aJJaHuH
TEKYIIET0 KOHTPOJISL.

3. THUIHOBBIE KOHTPOJIBHBIE 3AJJAHUSA WJINX HWHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJI1 OLNEHKHA 3HAHWH, YMEHWI, HABBIKOB M (MJIA) OIBITA
JEATEJBbHOCTH, XAPAKTEPU3YIOIINUX DTAIIBI ®OPMUPOBAHUA KOMIETEHIIAIA
B ITIPOIIECCE OCBOEHH S OGPA30OBATEJIBHOM ITPOT'PAMMBI

OueHo4HbIE cpeacTBa s MPOBEICHUS TEKYIIero KOHTPOJIA

Texymuii KOHTPOJIb OCYIIECTBISETCS MpenojaBaTesieM TUCLUIUIMHBI IPU MPOBENCHUN 3aHIATHH B
(dopMe TECTOBBIX 3a/1aHUil, yCTHOTO OMpoca U pacyeTHOI paboThI.
YK-1. CniocobGeH ocymecTBIATh NOUCK, KPUTHYECKUI aHAJIM3 U CMHTe3 HHGOpMALMH, NIPUMEHSTH
CHCTEMHBIH IOAXO0/ 1JIsl peLIeHUs MOCTABJICHHBIX 32124
VYK-1.1. Ananusupyer 3aaavy, Bbije/isisi ee 0a30Bble COCTABJIAIONINE, OCYIIECTBJIsIET
ACKOMIIO3ULINIO 321241

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKAa3aTeIs
KOMIICTCHIIMM <«GHATb»: OIpPEACICHUS OCHOBHBIX MAaT€MaTUYECKUX MOHATHI, MaTeMaTHYECKYIO
CHUMBOJIUKY, OCHOBHBIE aKCHOMBI, TEOPEMbl M 3aKOHOMEPHOCTH, OCHOBHBIE IMPUEMBI JOKa3aTEJIbCTB
TEOpPEM M MaTeMAaTUYECKUX YTBEPKACHHUM, METOAbl MAaTEMaTHYECKOIO aHajiu3a, aHAJIUTHUYECKOU
reOMEeTpUH, TUHEHHON anreOpshl.

TecToBbIe 3aJaHNS 3aKPHITOr0 THIIA
1. Marpuua Ha3bpIBaeTCsl KBaIpaTHOM, ecllu. ..(gblbepume 0oun eéapuanm omeema)
a) YMCJI0 €€ CTPOK MEHBIIIE YHCIIa CTOJIOIOB;
0) 4HCIIO €e CTPOK PaBHO YHCIY CTOJIOIOB;
B) YHCJIO CTPOK OOJIBIIIE YKCIIa CTOJIOIIOB;
I') BCE JIEMEHTHI TJIaBHOM IMaroHalu HyJIH.

2. Ecnu Ba HEHYJEBBIX BEKTOpA Jie)KaT Ha OJHOM MPSAMON WM HA MapalIeNbHBIX MPSIMBIX, OHU
Ha3BIBAIOTCA...(8blOEpUmMeE 0OUH 6apuarm omeema)
a) KOJUTMHEAapHBIMU
0) KOMIUTaHapHBIMU
B) PaBHBIMH
T') COHaNnpaBJeHHbIMU
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3. CKalsipHBIM TPOM3BEACHUEM JBYX BEKTOPOB HA3bIBaeTCS IPOU3BEACHHUE...(8blOepume 00uH
gapuaxm omeema)

a) X MOAYJIeH;

0) ux MoAayJel, yMHOKEHHOE Ha CHHYC YIJIa MEX1y HUMH,

B) UX MOJlyJIEH, YMHOKEHHOE Ha TAHI'€HC yIJla MEXY HUMU;

') UX MOAYJIeH, yMHOKEHHOE HAa KOCHHYC YIJIa MEX1y HUMH

4. JlnuHa OTpe3Ka, 3aJaHHOI0 KOOpAMHATAMH Hayajda W KOHIIA omnpeaensercs mo Gopmyie:
(6v16epume ooun eapuanm omeema)

a) AB =/ (x; — x1)? + (¥2 — ¥1)?

0) AB = (x; +x1)* — (2 + y1)°

B) AB = (x; — x1)* + (y2 — y1)°

) AB = /(2 + x1)% — (2 + ¥1)?

5. MHOkecTBO 1epBo0Opa3HbIX st pyHkmmu [ (X
sapuanm omeema)

a) F(x) = ieax“’ +C

6) F(x) = e¥™*P +(C

1
B) F(x) = e’ + ¢
r) F(x) = ae™*? + C

) = etV pmeer Bun. .. (sv16epume 0oun

Kitroun

gk W E
oo |H (o oy

6. Hpouumaﬁme meKkcm u ycmanosume coomeemcmeue
YPaBHGHI/IC pr[MOﬁ Ha ITNIOCKOCTH MOXCT HMCTb paSJ'II/ILIHHﬁ BUJ B 3aBUCUMOCTH OT YCJIOBHA.
CooTtHecHure YPAaBHCHUC HpHMOﬁ C TUIIOM, KOTOPOMY OHO COOTBCTCTBYCT

Bun ypaBHeHus VYcnosue

1 N n Yy _ 1 a) | YpaBHeHHe NPSAMOM, MpOXosiIel yepes 2 3aaHHbIe
a b TOYKHU

2 Ax+By+C=0 0) | YpaBHEHHE NPSIMOH C YIIIOBBIM KO3 (PHUIIMEHTOM

3 y=kx+b B) [TapameTpuueckoe ypaBHEHHE MPSIMOI

4 y=—hn _X7Xx " VpaBHeHHe IPAMOii, POXOSIIEH Yepes 3a1aHHyI0
Y2—Y1 X227 X TOUYKY

5 Y=y = k(x —xp) n) | OOmiee ypaBHEHHE MIPSMOA

e) | YpaBHEHUE NPSMON «B OTPE3KaAX»

3anummre B Ta0IUIYy BEIOpaHHBIE OYKBBI 110/1 COOTBETCTBYIOIUME LU paMu
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1 2 3 4 5
€ I §) a r

Bropoii 3tam (MpoABHHYTHIH YpPOBeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH TMOKa3aTeNs
KOMIIETEHIIUN «YMeThb»: aHAIM3UPOBAThH 3a/auy, BBIICIIS € 0a30BbIE COCTABISIIONIME, MPUMEHSTH
HMMEIOLIYIOCS TEOPETUYECKYIO 6a3y

3agaHusi OTKPBITOrO THIIA
1. Inuna Bextopa d = {3; —4; 0} pasHa...

2 6 3
2. Nanamatpuma A =1 —1 4 |. [IpousBeneHue 31eMeHTOB €€ MOOOYHON JUATOHAIIU PABHO. ..
5 -2 8
3. YrnoBoii kodpdunment npsmoit 5x — 20y + 12 =0 pasen ... (omeem npedcmasumv 8 6uoe

oecsamuunoi opoou).
3
4. TlpousBonHas GyHKuun y = 6 — 2x* + Exs B TOUKE Xy = 1 paBHa...
9x2—7x+1

5. TMpenen dyuxmuu lim ————— pageH. ..
pedl (by H x—00 3x2+4x-2 p

Kiroun

5

-15

0,25

-5

g lwIN e

3

Tpernii 3Tan (BBICOKHMI YypPOBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTb IMOKAa3aTeJIs
KOMIICTCHIHNUA «MMETb HABBIKHW»: ICPCBOAUTH PCAJIbHYIO 3aJa4dy Ha MaTeMaTHYECKUH A3BIK, BBIGI/IpaTB
METO/J €€ PCIICHUA CTPOUTD HpOCTCI;'IHII/Ie MAaTEeMaTU4€CKHUE MOJCJIN IIPpU PCHICHHUA HpO(i)CCCI/IOHaJ'IBHI)IX 3aaay,
CaMOCTOATCIIbHO paCIIUPATh U er'Iy6J'I$ITb MaTEMAaTU4YCCKHUEC 3HAHUA

IIpakTnyeckue 3a1aHuA:
1. Ilpennpustue BbIMyCKaeT MPOAYKLHUIO JBYX BHUJIOB, MCIIONB3YS MPU 3TOM TpH BHUAA ChIpbs. IlycTb

1 3
HOPMBI pacxojia ChIpbs Xapakrepusyrorcss Marpuued 4 = (4 2 |. CTOMMOCTb €AMHHIBI KaKIOTO
5 1

. 2 o .
THUIIa CBIPbA 3a1aCTCA ManI/II_IeI/I'CTOJ'I6I_IOM P = (4), a IJIaH BBIITYCKa NPOAYKIUHW MAaTPpULIECU-CTPOKOU

B = (100 200 300). OnpenenuTh 3aTpaThl W OOIIYI0 CTOMMOCTH CBIPbS, HEOOXOIUMBIE IS
JTAHHOTO TJTAHOBOTO BBIITYCKA TIPOAYKIIHH.

B omeem 3anucams 3nauenue obueti cmoumMocmu colpbsi.

2. VcTaHoBHTh, 00pasyeT IM 3aJaHHas CUCTEMAa BEKTOPOB 0asuc B NPOCTpaHCTBE Rz  a; =
(3;2;-2),a; = (6;4;—4),a3 = (1;1;-1).

Omeem 3anucams cnogamu «0opasyem» uiu «He oopaszyemy

3. Pemmnts 3amauy Komru st nuddepennunansHoro ypasaenus y' = —y, y(0) = 1.

B omeem 3anucams 3nauenue, Kk Komopomy cmpemumcs peuieHue npu X — ~+oo.

4. Cmepd nmpubImxaercs K Topoay NpSMOIHHEHHO CO CKOPOCTHIO, KOTOpask U3MEHSETCs Mo 3aKoHy V =
2t +1 raet— Bpems B cekyHnax. HallTu myTh, KOTOPBINA MPOKIET CMEpU 3a TPOMEKYTOK BPEMEHH OT

.

ti=1cmotr=3c.
2x 1

=0
4 2

5. Pemmts ypaBHeHHE

Kiroun
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CornacHo hopMmyJie 3aTpaThl ChIPbs COCTaBIIAIOT
S=BA=(100-1+200-4+300-5 100-3+200-2+300-1) = (2400 1000)
OO11y10 CTOMMOCTD CHIPbsl BEIYUCIUM T10 (opMyIie:
Q =SP =2400-2+ 1000-4 = 8800
Otset: 8800

Cornacno xputepus 6asuca B Rn, cucrema BeKTOpoB a,, d,, &, 00pasyeT 0a3uc, TOr/a U TOIBKO
TOT/1a, KOT/Ia OMPEIEIUTENb, COCTABICHHBIH U3 KOOPIMHAT BEKTOPOB, OTJIMYCH OT HyJisI. Beraucium stot

OonpeACIINTECIIb:
3 6 1
4 1] |2 1| |2 4
A=[2 4 1|=3 —6 +1 =
4 -1 |2 - 2 -4
2 -4 -1

=3(-4+1)-6(-2+2)+1(-8+8) =0.
CrnenoBaTenbHO, cUCTEMa BEKTOPOB @,,d,,d; He 00pasyeT 6a3uc B IpocTpaHcTBe Rs.
OtBert: He 00pa3yeT.

/
VYpaBHeHue Yy =-—Y aBusierca qudQepeHraIbHbpIM ypaBHEHHEM |-ro opsiika ¢
paszaenstomuMucs nepeMeHHbIMU. COrJIacCHO aJlrOPUTMY pELIeHUs HailieM cHavasa olliee peleHue.

dy dy _

, dx
3aMeHUM Y Ha ax MOJIy4UM d_ =—Y. YMmuoxuM ypaBHenue Ha— (Y #0) u momyumnm:
X y

d
L
y
[TpouHTErpUpYEM OIYUYECHHOE PABEHCTBO:
In|y| =—X+1In |C| rne C—const u In|y| =Ine”+In |C| = y =Ce ™ — o011ee perieHue.

Haiinem pemenue 3amaun Kommu, noacrasus B oomiee pemenne x=0 n y=1:
1=Ce’=C=1.

—X
Wrak, nomyunnu pemenue 3aaaun Komm Y=¢€ ",

Hccnenyem noBeaeHne pemeHus npu X —» =400
L .1 1
lime™ = lim —=—=0.
X—>+00 X—+0 @ +00
Taxum oOpa3oM, npu X —> +00 pernieHue 3a1aun Ko cTpeMuTes K HyJTio.

OTser: 0.

Tlepemenienre TOUKH, ABHKYIIEHCS 1O IpsiMoii co ckopocthio V =V (t) , 3@ IIPOMEKYTOK

b
BpEMEHU [a ;b] , BRIYACTIAETCA 0 hopmyne S = IV ('[)dt
a
CrnenoBarenbHO, ITyTh, KOTOPBIA IPOMIET CMEpY 3a POMEXYTOK BpeMeHH oT t1= 1c 1o t2=3 c.

paBeH
3

= (£ +t) =(9+3) - (1+1) =10 (w)

3 t2
S=|(2t+1)dt=| 2-—+t
flo s (2.

OTtBer: 10 M.

1

3anumieM NpaBuiIO BHIYUCICHUS ONPEAEIUTEINS BTOPOTO MOPSIKA
|a11 ai;

4y a22| = Q41" Ay — Qq3 * Ay , IOJICTABUM UMEIOIITUECS 3HAUCHUS:
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|2: %|=2x-2—1-420,
4x —4 =0,
4x = 4,
x:

OTtBer: X = 1.

YK 1.3. PaccmaTpuBaeT BO3MOKHbI€ BAPHMAHTHI PellleHUs 3a/1a4d, OIeHUBAsi UX JIOCTOMHCTBA M
HET0CTATKH

IlepBblii 3Tanm (MOpPOroBOii YpPOBEeHb) — MOKAa3bIBaeT

c(hopMHMPOBAHHOCTb TOKAa3aTeJIA
KOMIIETEHIIUN «3HATb)»:

METOJbI MAaTEMAaTHUYCCKOI'O aHajlIn3a, TCOPETHUYCCKOIO M OKCIEPHUMEHTAIIBHOI'O
HCCIIEN0BaHUsA, IPUMEHACMBIC IJI PEIICHUA HpO(I)CCCI/IOHaJ'IBHHX 3ajJad.

TecToBbIe 32 JaHUA 32AKPBITOr0 THIIA
1. Tpu BekTOpa KOMIUIAaHAPHBI, €CIH UX...(8b10epume 00UH 6apuanm omseema)
a) CKaJIsipHOE IIPOU3BEIEHNE PABHO HYJIIO;
0) CKaJIIpHOE MPOU3BE/ICHIE HE PAaBHO HYJIIO;
B) CMEIIaHHOE NMPOU3BEACHHUE PABHO HYIIIO;
I') BEKTOPHOE IIPOM3BEIEHUE PABHO HYJIIO;
1) BEKTOPHOE MIPOU3BEICHUE HE PABHO HYIIIO.

. [Inomane napamienorpaMmma onpesensercs no Gopmyre (6vibepume o0uH 8apuaHm omeema)

a) S :‘abc‘;

6) Szé‘abc‘;
B) SZ%‘EXB‘;

T) SZ‘aXB‘;

0 S =[al-[bf-sinp

3. Yron Mexay npsiMbIMH, 33JaHHBIMU YpaBHEHUSIME Y = k1X + D1, ¥ = koX + b2 onpenensercs mo
bopmyne (gvibepume 00un apuanm omeema).

k, +k
t — 2 l;
a)tgyp 1-kk,
0) k, =1 +ky;
k, —k
t — 2 l;
P90 =k,
1
Ky ===
r) k, kl
kz_ 1
0 tgp =t
) o 1 kK

1°72
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4. JloctaTouHo€ yCIOBHE dKCTpeMyMa QyHKIHH GOPMYTUPYETCS CICAYIOMMUM obpa3oM: (evioepume

00uH eapuanm omeema)

a) eciy NMpou3BojaHas PYHKIHMU MPU MEPEXoj/ie Yepe3 KPUTUUECKYI0 TOUKY Xo U3MEHSET 3HAK C
«+» Ha «— », TO B TOYKE X0 QYHKIHS JOCTUTAET MAKCUMYM;
0) ecnu mpousBoAHAas QYHKIHUHU B TOYKE X0 PABHSAETCS HYJIIO, TO B TOUKE X0 QYyHKIUSA JOCTUTAET

MaKCUMYM;

B) eclid Impou3BoAHAas (YHKUHUH B TOYKE X0 MEHbIIE HYJS, TO B TOUYKE Xo (QYHKIUS TOCTUTAET

MaKCUMYM;

I') ecii Mpou3BOJiHAas GYHKIUU B TOYKE Xxo OOJblIe HYJISA, TO B TOYKE X0 PYHKIUA JOCTUTAET

MaKCHMYM.

5. PaccrostHre OT TOYKH 10 TIOCKOCTH Ax + By + Cz + D = 0 onpenensercs o Gpopmye (6srboepume

00UH 6apuaHm omeema)

_|Ax, + By, +Cz,| .

a)d =
VA +B? +C?
6)d:\Ax0+Byo+Czo+D\;
VA? +B? +C?
B)d:AXO+ByO+CzO+D;
VA +B?* +C?
F) d - VA* +B* +C’
|AX, + By, +Cz, + D|
NA? +B*+C?
nd= .
|AX, + By, + Cz,|
Kiroun
1 r
2 r
3 B
4 a
5 §)

6. Hpoqumaﬁme meKcm u ycmanosume coomeemcecmeuée
Pemienne u Haauume KOpHGfI CHCTE€MBI JIMHEHHBIX ypaBHCHI/Iﬁ 3aBUCUT OT BHJA CHUCTCMEI.
CooTtHecure BUJ] CUCTEMBI C OIIPCACICHUEM, KOTOPOMY OH COOTBETCTBYCT

Bun cucrteMel Onpenenenue
N a) .
1 Onpenenénnas CBOOO/THBIE YJIEHBI BCEX €€ YPaBHEHUW PaBHBI HYJIIO;
, XOTs1 ObI OJIMH W3 CBOOOIHBIX YWICHOB YPABHEHUH CHCTEMBI

2 Heonpenenénnas 0) A yp
paBeH HYJIIO;

3 CoBmecTHas B) | ATO cucTeMa, KOTOpas UMeeT OoJiee OJJHOTO PEIICHHUS;
COBMECTHAs CUCTEMA, KOTOpasi UMEET €JMHCTBEHHOE

4 HecoBmecTHas r)
pelIeHue;
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Onnopoanas 1) €CJI OHAa UMEET XOTs ObI OJTHO pEIICHUE;

€) €CJIN y He€ HET peIICHUN.

3anummre B Ta0uuIly BEIOpaHHBIE OYKBHI 1101 COOTBETCTBYIOIUME HU(paMu

1 2 3 4 5
r B I e a
Bropoii 3Ttan (MPOABHHYTHINI YPOBEeHb) — IMOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIs

KOMIIETEHI[UH «yMeTb»: BBIOMpAaTh M HCIIOJIB30BaTh HEOOXOJUMBIC MaTeMaTHYECKHE METOIbl H
BBIUMCIIUTENIbHBIE CPEACTBA, a TakKXKe TaOMuIbl M CIPABOYHUKH, JOBOJUTH pELICHHE 3aJaud [0
IIPUEMJIEMOTO (YMCIIOBOr0) PE3yJIbTaTa U OLIEHUBATh €T0 JOCTOBEPHOCTh

3aaHus 3aKpPbITOro TUNA (BONMPOCHI VISl ONIPOCA):
Cxansproe npousseqenne BekTopos d = {3; —4;0} ub = {0; —2; 6} pasHoO...

7 2 0
Hanamatpuma F = | -1 4 2 |. Onpenenurenb JAHHOW MAaTPHUIIbI PABEH. ..
3 -2 -3
12—4x+12x*-25x8

Ipenen pynxuun  lim paBeH. ..
X—00

6+24x3+5x8
[Tnomans Gurypsl, ©300pakeHHOW HA PUCYHKE PaBHA... (8 0Omeem 3anucams yeiyro 4acmo
pe3yremama,.

3 4
5. Haiitu npousBoanyto 1-ro mopsaka Gyaxiuu y = 3Xx >+ Vx2 — 3 B TOUKE xo=1.(

omeem sanucambs yejyio 4acnb pesyﬂbmama).

-50

-5

20

27

Tpernii 3Tan  (BBICOKMII yYPOBEeHb) — TMOKa3bIBaeT C(OPMHUPOBAHHOCTL MOKA3aTess
KOMIIETCHIUUHA «KMMETHh HABBIKW): OLICHUBATH U AHAJIM3UPOBATH HOJ'Iy‘-IGHHBIﬁ pe3yiabpTat

Pacuernas padora:
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1. U3 100 mocaxeHHbIX ceMsH Tmpopocio 78. KakoBa BepOSTHOCTh MPOPACTAHHS CEMECHH?
OrnpenenuTh NPOIEHT BCXOXKECTH CEMSIH.

2. ]JlBa ctpenka caenaiy 1o BbICTpeNly B MHUILIEHb. BeposTHOCTH momnagaHusi B MUILIEHb JIsl IEPBOTO
ctpeinika pasHa 0,6, my1st Broporo — 0,8. CocTaBUTh 3aKOH pacipeiesieHus IS Yncia nonaaaHuil B
MUIIEHb. BBIYUCINTH, MaTeMmMaThyeckoe oxuaanue u gucrnepcuto. CocTaBuTh (QYHKIUIO
pacrpeiesieHns: BEpOSATHOCTEM.

3. Hcnonb3ys popmynsl Kpamepa, pemuts cucremy

x—2y+z7=4,
2x +y 432 =5,
3x+4y+z=-2.

4.\ 3anan 3akoH S(f) M3MEHEHHUS MyTH JBHKECHHS MaTepUabHON TOYKU. TpeOyeTcst HATH 3HAYCHUE
CKOPOCTH M YCKOPEHHS 9TOM TOUKM B MOMEHT BpeMeHH to, ecrm S(t) = 3t — 23+t -1, to = 2.
5. Hccnenosars dpynkmmio y = 1 (x3 + 9x? + 15X — 9) metomamu nuddepeHInansHOro HCUHCIEHUs
4

HA4YepTUTH ee rpaduxk.

Kiroun

1.

0O603HauuM coOBITHE A — CEMS IPOPOCIIO.

B 100 ucnerranusix — mocaaka 100 cemstH — coObiTue 4 mosBmwiock 78 pa3. Tak kak pe3ynbTat
UCIBITAHUN YK€ W3BECTEH, TO HalJIeM BEPOATHOCTh MPOPACTAHUS CEMEHH KaK OTHOCHUTEIbHYIO
4acToTy:

78
P(A)=W(A)=-——=0,78.
(A) =W(A) =55

HpOHeHT BCXOKECTHU CEMH OIPCACIIMM KaK BCPOATHOCTL MPOpPACTaHUSA CEMCHH, BBIPAXKCHHYIO B
IIpOLCHTAaXx:

P(A) = 0,78-100% = 78%.

CiyuaitHast BenmuuuHa X — YUCIIO MOMAAaHUi B MUIICHb.
Ona npuHUMAET CleTyoe 3HauCHHS:
X'=0: 06a cTpenka He Monajau B MULICHb;
X = 1: B MUILIEHb NONAJ TOJIBKO OJIUH CTPENIOK: MEPBBIA CTPEJIOK MOl B MULIEHb, a BTOPOH
— HET WJIM BTOPOIl CTPEJIOK IOMaj B MUIIEHB, a IEPBbIA — HET;
X =2: o0a cTpenka nonaii B MUILLIEHb.
ITo ycnosuro p; =0,6; p, =0,8. Torna q; =1-p; =0,4; g, =1-p, =0,2.
Haiinem BeposTHOCTM TOro, 4ro ciy4aiiHas BenuunHa X HPUMET COOTBETCTBYIOLIHE
3HA4YCHUA:
P(X=0)=q;-9, =0,4-0,2=0,08;
P(X=1)=p;-0,+0;-p, =0,6-0,2+0,4-0,8 =0,44;
P(X=2)=p;-p,=06-08=0,48.

CocTaBuM 3aKOH pacIpeaesieHus cay4aiHOi BeTMIUHbI X:

X 0 1 2
P 0,08 0,44 0,48

n
VcaoBue z P; = 1 somonnsercs: 0,08 +0,44 40,48 = 1.
i=1
BoruricnuM OCHOBHBIE YHCIIOBBIC XapAaKTEPUCTHKHU CITy4aifHOW BEeTUYHHBI X.
MatemMatudeckoe OKUIaHue:
MX)=0-0,08+1-0,44+2-0,48=1,4.
Hucnepcusi:
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D(X) =0%- 0,08+ 1%- 0,44 +22- 0,48 — 1,4 = 0,4.
CpenHee KBaApaTHYECKOE OTKIOHEHUE:
a(X)=,/D(X) =0,4 ~0,6325.
CocraBuM QYHKIHIO pacIpeAeIICHHs CIIyYaitHOW BEIMYUHBI X:
Opu X<0: F(X)=0;
mpu 0 < x<1: F(x)=0,08;
mpu 1< x<2: F(x)=0,08+0,44=0,52;
npu 2< X<3: F(x)=0,08+0,44+0,48=1.
Takum 006pa3om, PyHKIUS pacnpeeICHUs UMEET BHI:
0, mpum X<0;
F(x) = 0,08, mpu 0<x <1,
0,52, mpu l<x<2;
1 npu X > 2.

[TocTpoum pyHKINIO pacpeieTeHrs] BEPOSTHOCTEH:

p
[ IE SEETTEREREEET —
iy ) E— —

0,08

| 0 1 2 X

»
>

[Tocuntaem cHayana rJIaBHbIA ONPEAETUTENL CUCTEMBI A, BOCIIOJIB30BABIINCH CIIETYIOIIUM
IPAaBUJIOM BBIYMCIIEHUS ONPEAEIUTENIECH TPETHETO NOPSAKA:

&, 4, a5

a a a a a a
Ay 8y ay (=3, azz a23 —a, a21 a Zl+a; aZl a22 :
a a a 32 33 31 33 31 32
31 Az dg
1-21
V nac A=[2 1 3|=11-12)+2(2-9)+1(8—3)=-20.
3 41

Tak kak A # 0, nenaemM BBIBOJI O TOM, UTO CHCTEMA UMEET €AMHCTBEHHOE pemieHue. s ero
OTBICKaHMS BBIYMCIIMM BCIIOMOTaTelIbHbIE onpenenuTenu Ax, Ay, Az.

4 -2 1
Ax=[5 1 3|=41-12)—(-2)(5+6)+1(20+2)=0.
-2 4 1

1 4 1
Ay=]2 5 3| =1(5+6)—4(2-9)+1(-4—15) = 20.
3 -2
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1 -2 4

Az=12 1 5|=1(-2-20)-(-2)(-4-15)+4(8-3)=-40.
3 4 -2
Hanee, Bocriosib3oBaBmMch popmyiaamu Kpamepa, OKOHYATEIBHO MOTyYUM:
A Az
A A A

N3BecTHO, YTO 3HAYEHHs CKOPOCTH U YCKOPEHHs MAaTE€pUaJIbHOM TOYKHM B HEKOTOPBIA MOMEHT
BPEMEHHU SIBISIIOTCA COOTBETCTBEHHO 3HAYEHUSIMU B 3TOT MOMEHT IIEPBOM M BTOPOM IPOU3BOIHBIX
(byHKUMH, 3a1a1011eH 3aKOH U3MEHEHHUS ITyTH.

s'(t) = 123 - 6t2 + 1; v(2) =s'(2) = 73 (ex. ckopocTH),

s(t) = 36t — 12t; a(2) = s''(2) = 120 (kB. yCKOpeHHS1).

1) Ob6nacTtpio ompeneneHus MaHHON (YHKUIWU SBISIOTCS BCE JICHCTBUTEIIBHBIC 3HAYCHUS
aprymenTa x, To ectb D(Y): xe(—o0; o), a 3TO 3Ha4UT, 4TO QYHKIIHS HEMPEpbIBHA HA BCEH YMCIOBOM
MPSIMOM U ee rpaduK He UMEeT BEPTUKAIBHBIX aCUMIITOT.

2) Uccnenyem QyHKIIHIO HA SKCTPEMYM U MHTEPBAIBI MOHOTOHHOCTH. C ATOM 1eJIbI0 HalieM
ee MPOM3BOJIHYIO U TIPUPABHIEM K HYJIIO:

1
y’=Z(3x2+18x+15); X2 +6x+5=0.

Pemrass mosnydeHHOe KBaJpaTHOE YpaBHEHHUE, JIENAaE€M BBIBOJ O TOM, YTO (DYHKIMS MMEET JBE
KpUTHYECKHE TOUYKH 1-To poma x1 = — 5, x2 = — 1. Pa3buBaem 00xacTe onpeneneHnus STUMH TOUKAMH
Ha YacTU M 110 M3MEHEHHIO 3HaKa MPOM3BOJHONW B HMX BBIABISIEM HPOMEXKYTKM MOHOTOHHOCTH U
HaJIM4Yue IKCTpEMyMa:

X (—o0; — 5) -5 (-5-1) -1 (-1; + )
f'(x) + 0 — 0 +
f(x) 7 max N min /

1
Ymax = Y(-5) = 4 [(-5)° + 9(-5)* + 15(-5) — 9] = 4;

1
ymin = YD) = [(-1)3 + 9(-1)2 + 15(-1) — 9] = 4.

3) OmnpenenuM ToUKH neperuda rpaduka GyHKIUM U UHTEPBAJIbI €T0 BBITYKIOCTH U
BOTHYTOCTH. J1JIs 5TOTO HalifileM BTOPYIO MPOU3BOIHYIO 3aIaHHON (DYHKIIMH U TIPUPABHSIEM €€ K
Xx+3=0;

1
HyJH0: Y = Z (6x + 18); X =-3.

Wtak, ¢yHKIUS UMEEeT OAHY KPUTHUECKYI0 TOuKy 2-ro poja: x = —3. Pa3obpem obGmacth
OIpeJIeJIeHUs] TOJYYEHHOM TOYKOM Ha 4YacTH, B KaXJIOW M3 KOTOPHIX YCTAaHOBMM 3HAaK BTOPOM
MPOU3BOJHOM:

3HayeHue x = — 3 sgBiseTcs abcuuccoi TOUkM nepernda rpaduka QyHKIUH, a OpAMHATA ITON

touku Y(-3) = % [(-3)® + 9(-3)% + 15(-3) — 9] = 0.

X (~o0; — 3) -3 (=3; + )
f"(x) - 0 +
f(x) T

4) BpisicHuM Hanuuue y rpaduka 331aHHOW (QYHKIIMM HAKJIOHHBIX acUMNTOT. JIisi onpeaesieHust
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napameTpoB ypaBHEHUS aCUMIITOTHI ¥ = kx + b Bocmonb3yemcs hopmynamu

k= tim ~2 b im (F(x)—kx).

Xx—w X X—>00
Nmeem

411()‘3 +9x2 +15x - 9)

k= lim — im L(x? +ox+15-2) = 0.
X—>© X X—>00 X
Taxum o6paszom, y rpaduka 3aaHHON GYHKIIMH HAKIIOHHBIX ACHUMIITOT HET.
5) Hna moctpoenusi rpaduka B BBHIODAaHHOH CHUCTEME KOOPAMHAT HM300pa3UM TOYKH
makcumyma A1(— 5; 4), muaumyma Az(— 1; — 4), meperuda A3(— 3; 0) u Touky nepecedeHus rpaduka ¢

9 y
oceto Oy A4(0; — 4 ). C yueToM pe3yJbTaToB MPEbIIYIINX UCCIEIOBAaHUN TOCTPOUM KPHUBYIO (pHC.

2).

6) Haiinem HanOosbllice ¥ HAMMEHbINEE 3HAYCHHS 3aaHHON (yHKIUU Ha oTpe3ka [— 3; 0].
Jliist 3TOro MOCYMTAEM 3HAYCHUs (PYHKIIMK HA KOHIIAX 3TOTO OTPE3Ka M B KPUTUYECKHUX TOUYKax 1-ro
poJia, MOMaBIINX HA OTPE30K, H CPABHUM PE3YJIbTATHI:

D=0 D=4 )= g, ;
OueBnHo, min_f(x)=-4, max f(x)=0-
-3,0] [-3;0] A /

OIIK-1 Cnoco6eH pemiaTh TUNOBBIE 3324 NMPO(ECCHOHALHOI 1eITeJIbHOCTH HA OCHOBE 3HAHUIA
OCHOBHBIX 32KOHOB MATEeMATHYECKHX M €CTeCTBEHHBIX HAYK C NMPUMEHEHHeM HH(OpMANMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHii

OIIK-1.1. leMmoHCTPUPYET U UCHOJIb3YeT 3HAHUSI OCHOBHBIX 3AKOHOB MATEeMATHYECKUX HAYK /A
pelleHHsl THMOBBIX 32/1a4 B NPO(eccHoOHAIBLHOI 1eATeJTbHOCTH

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3biBaeT CHOPMHMPOBAHHOCTH IOKAa3aTeIs

KOMIIETEHIIUH «3HATb»: METOJbl MAaTeMaTUYECKOTO MOJEIUPOBAHUS, TEOPETUUECKOTO, NMPUMEHSIEMbIE
JUTSI petieHust MpoeCCUOHABHBIX 3a71a4

1.

TecToBble 32 1aHUs 3AKPBITOT0 THUIIA
Touka xo Ha3bpIBaETCSI TOYKOW pa3pbiBa 2-To poja, eciu: (gpibepume 00un eapuanm omseema)

2 lm f(x)= lim f(x)=0:

X—x9—-0 X—xg+0
6) lIm f(X)=co wmm lim f(X)=00;
X—xg—0 X—xg+0
g) IIm f(x)= lim f(x);
X—x9—0 X—xg+0
r lim f(x)=z lim f(x).
X—>xg—0 X—xg+0
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2. OmnpeneneHuio MPOU3BOIHON COOTBETCTBYET BhIpaXkeHue: (8vlbepume 00un sapuanm omeema)

2 y'= lim 2%,
y_Ay—>0Ay’
. Ay
|: I =7 .
0y A)!TOAX’
g) Y'= lim Ay
Ax—0
Ay
r) y_Ax'

3. ®u3nuyecKuil CMBICI MPOU3BOIHOM 2-T0 OPSIAKA: (6bi6epume o0un eapuanm omeema)
a)y" =v;

6) y" =Kk
B =a;
r)y'" =dy.
4. YpaBHEHHE HAKJIOHHOW aCUMITOTHI UMEET BU: (6b1Oepume 0oun eapuanm omeema)
a)y =kx +b;
6)y=b;
B) X = b;
r)y=0.

5. O01iee ypaBHEHHE TIPSAMOI OTIPeIEISIETCsl YpaBHEHUEM BHIA: (6b10epume 00un eéapuanm omeema)
a) A(x —xo) + B(y —y0) = 0;
0) X + Y 1;
a b
B)Ax + By +C =1,
r)Ax+ By +C=0;

Kimroun

S B i
H o (@ (oo

6. Hpoqumaﬁme meKkcm u ycmanosume coomeemcmeue
HpI/I pe€miCcHUC 3a1a4 ¢ BEKTOpaMM, Ba)XHO 3HATh OCHOBHBIC IMOHATUA U OMPCACIIHUA. CooTtHecure
MOHATHUC C OMPECACIICHUEM, KOTOPOMY OH COOTBECTCTBYCT

ITonsarue Onpenenenne
BEKTOD a) | OTPEe30K, Ha4yaJlo U KOHEI[ KOTOPOro COBMIA/IAIOT;
HYJIb-BEKTOP 0) | HampaBJIEHHBIH OTPE30K;

KOTOpbIE, Oyay4H MPUBEAEHHBIMU K O0IIIeMy HaJaiy,

€VMHUYHBIA BEKTOP B) ’, .
JeXkKaT B OJHOW IIOCKOCTH,

KOJUJIMHEApHbIE BEKTOPBl | T) | BEKTOD, AJIMHA KOTOPOTO paBHA €IMHUIIE;

BEKTOPBI, JIeXKAIHe Ha MapajuIeIbHBIX TPIMbIX (U
Ha OJTHOU MpsIMOH);

ol (B~ W N[

KOMIUTaHapHbIE BEKTOPHI | 1)

€) | BEKTODBHI, JIexkalllue Ha MepHeHAUKYJIISPHBIX MPSMBIX.
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3anummre B Ta0JUIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIUME LU(paMu

1 2 3 4 &)
§) a r bi B
Bropoii 3Ttan (MPOABHHYTHINI YPOBEeHb) — IMOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIs

KOMIIETEHIIUM «YMeTb»: BBIOMpPAaTh W MCIOJIb30BaTh HEOOXOJMMBIE METOJIBI MaTeMaTHYECKOTO
MOJICTIMPOBAHUS, a TaKKe TaOMUIbl M CHPABOYHHUKH, JOBOJUTH pELICHUE 3aJadd J0 IpPUEeMIIEMOro
(4MCII0BOrO) pe3ysbTara U OLEHUBATh €r0 JI0CTOBEPHOCTH

3agaHus 3aKPHITOr0 THNA (BOMPOCHI JIsl OIIPOCa):
1. KanoHmyeckoe ypaBHEHHE TpsMOM, mpoxojsmiei yepe3 Touky A = (0,1, —2) u Hampapusiommii
BekTop {3, —5,7} umeer BuI. ..
2. JlelicTBUTENBbHAS YacTh MPOU3BEACHUS KOMIUICKCHBIX uncen z; = 2 — 31 u Z, = —5 + 7i paBHa...
Monyib Bektopa S = {1, —2,3} paBeH...
4. OObeM Tena, MoNydeHHOTro BpameHneM BOKpYyr ocu OX ¢urypsl, orpaHu4eHHON JTHHUAMU Y =
—4x3,x = 0,y = —4 paBeH...

w

N - —

5. CKaspHOE POM3BE/ICHNE BEKTOpOB & = 57 + J + 4k nb = j — 27 + 3k pasHo. ..

Kiroun
1. x y—1 z+2
3 -5 7
2. 11
3. |V14
96 5
7 T KyO. ef.
5 3
Tperuii 3Tanm (BBICOKHII YpOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IMOKA3ATENsl

KOMIICTCHIUN «KUMETHb HABBIKW»: OLICHUBATh U aHAJIU3UPOBATH HOJIy‘{eHHLII\/'I pe3yIbTaT

Pacuernas pabora:
: dz
1. z=x*.¢’, x=sint, y=t°, E:?

2. BbIuucIuTh MIOmank GUrypsl, OrpaHUYeHHOM TMHUSIME y = X2 + 4x, y =x + 4
X+3

dx.
NXE+2X+2

3. Boruucnute uHTErpan GyHKIUNA I

36



4. Berameaute  lim L_Z

x—0 X

5. Hccenenosarh CXOAUMOCTh psjia, IPUMEHsS HEOOXOAUMMBIA IPU3HAK CXOAUMOCTU U IIPU3HAKH CPABHEHMS

LI B SIS B N
o (2n- 1)2 1-.2 3.22 5.2° 7 (2n-1)-2"
Knroun
1. du ou dx ou dy ou dz
Ucnonp3yst —=—-—+— , TIOJTy4aemM

dt ox dt oy dt oz dt”

du _oJdu dx oJdu dy+8u dz

dt  ox  dt oy dt oz dt

Z 3 3 3( . :
TakuMm 06pasom, % = 2xe" cost+x%e"3t2 = (sin 2t + 3t?sin’ )

2. | [Tnomane S Gpurypsl, orpaHUUCHHON CBEPXY U CHU3Y rpaduKamMu HeNpepbIBHBIX QyHKImA y = f (X) u
y = ¢ (X), mepecekanMMKCsS B TOYKaxX ¢ abCIHCCaMu
X =aux=h, onpenensiercs mo popmyJe

b
$=[[f(x)—o(x)] dx

JI11 HaxOXKACHUS TOYEK [1EPECEUEHUS JAHHBIX JTMHUN \
pemaemM CUCTEMY YpaBHEHHM

y=x2+4x -
y=x+4

X2+ 4x = x + 4, x2+3x—4=0,0TKyz[a X1 =—
4, xp=1.

[Momyunm:

1 1 3
S=[(x+4—x*—4x)dx= [ (4—3x—x?)dx = {4x_3’2‘_x} _
-4

a4 4 3
3 1 48 64 5
_4—5—§ +16 + ) —?—ZOf(KB.e,u.).
3. ‘a —(2x+2)+2
j—dx—[(x +2X+2)' —2x+2] j—dx:
U2 v 2x42 Jm
1 2X + 2 dx 1 d(x +2X+2)

———dx+2f

dx
=2 +2f— =
2 \/x +2X+2 \/x2+2x+2 \/x +2X+2 w/(x+1)2+1

1 ] d(x+1 [
=—-2 x2+2x+2+2j ( 2) x2+2x+2+2 In|x+1+\/(x+1) +1|+C =
2 VX+1)° +1

:\/x2+2x+2+2ln |x+1+\/x2+2x+2|+C.
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3,[[6013 TAaK)XXC HCONPCACICHHOCTh THIIA 6 I[OMHO)KI/IM YUCIHUTECIb W 3HaAMCHATCJIb Ha

BBIpaXKCHHE (\/ X+4 + 2), a 3aTeM npeodOpazyem Jpoob:

Sxrd-2_ . (Vxra-2)(Jx=a+2) Krd-a
X

m, o, x(Vx+4+2) =, x(xr4+2)
= lim N S -
>0 x(Vx+4+2) x>0 x+4+2 2+2 4
Haxomum  {jm a, = lim ;:0. HeoOxonuMmelid MpHU3HAK CXOIUMOCTH  psila

n—o noo (2pn—1)-2"
BBIIIOJHACTCA, HO I pCHICHUA BOIIPOCA O CXOAUMOCTH HYXHO IIPUMCHHUTH OAWH M3 JOCTAaTOYHBIX
MPU3HAKOB CXOAUMOCTH. CpaBHUM JAHHBIHN Pl C PSIIOM F€OMETPUUYECKON TPOTPECCUU

KOTOPBIN CXOJMTCS, TaK KaKk qg= 1/ 2<1.

CpaBHMBasi WwieHbl JAHHOTO Psiia, HauyuMHAs CO BTOPOIO, C COOTBETCTBYIOIIMMH HJICHAMH
F€OMETPUYECKON POTrPECCUH, MOTYIUM HEPABEHCTBA

R R O S I B
3.2 527 5.2 23 72t 2t T (ne)2t 2t

T.€. YICHBI JAHHOI'O pslla, HAYMHAsg CO BTOPOr0, COOTBETCTBEHHO MEHBIIIE YIEHOB '€OMETPUYECKOTO
psaa, OTKYJla CIEAYET, UTO IaHHBIM psiJl CXOAUTCS (MIEPBBIA IPU3HAK CPABHEHMS]).

OneHouHble cpeacrea AJid MpoOBEACHUSA l'[pOMC)KyTO‘lHOi;I aTrecraunumn
OneHouHble cpeacrea AJid MpoBEACHUSA l'lpOME)KyTO‘lHOﬁ aTrrecralnumn

[TpomexyTouHas arrectanusi mpoBoauTcs B (opMe 3adera B 1 cemecTpe M SK3aMeHa BO 2

ceMecTpe.

TecToBbIE 3a/laHMUA K 3a9€Ty
Bbl6epume O00UH Ul HECKONbKO npasuibHvlx omeenoe

1. YrnoBoii koapduument npsmoit 2y = 4x - 10 paseH ...

a)k=1/2
0)k=2
B k=4
r)k= -10

-2 3\(1 2
2. IIpousBeneHne MaTpuLl 1 4]l3 1] pasHO...
7 -1
a)(13 6)
7 1
6) (13 6)

38




3. Marpuity, obpaTHasi TaHHOM (1 0 ) , IMEET BUJI

3 1
a) 1
T3
0 1
6) 3
1 2
3
(2 2)
B)(_1 2
3 3
e
r) 0 2

4. O61iee ypaBHEHUE IUIOCKOCTH, ITpoxosiei yepes Touky C(0,3,4) neprneHuKyiIspHO BEKTOPY
N = (3, 2, 1), HMEET BU]T

a)3y+4z—10=0
0) 3x+2y+z—-10=0
B) 3x+2y+z—4=0
rN3x+2y+z+10=0
5. KaHOoHMYecKHe ypaBHEHHs MPAMOA, mpoxoasmeii uepes Touky M (4;3;—1) mapaniensao Bextopy

5. = {— 1;3;1}, HMEIOT BHU]T
x-1 y+3 z+1

a) =
-1 3 -1

6)x+4:y+3:z—1
-1 3 1

5) x—4: y—3: z+1
-1 3 1

3_
6. [Ipenen Iirr; paBeH

a) 11

0) 10

B) 13

r) 12

7. Ecnu B Touke MakcuMyMa QyHKIUS auddepeHupyema, To B 3T0IM TOUKE MPOU3BOAHAS (PYHKIUN
a) OoJblIe HYJIs
0) paBHa HYJIIO
B) MEHBILIE HYJIS

8. IlpowsBomHas GpyHKIMH Y = x> +sin 2x paBHa:

a) 3X* +2C0S2X
6) 3X —2C0S2X
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8) 3X° +2COS X
9. Monysb KOMILIEKCHOTO unciia 3-4i paBeH

a)5
0)-4
B) 3
10. Pe3ynbTar neneHusi KOMIUIEKCHBIX YHCE 11 paBeH
a) —1/2-5i/2
6) 1/2—i/2
B) 1/2-5i/2
11. Ykaxure ypaBHEHUs, KOTOPbIE 3aJal0T Ha IJIOCKOCTH JIIIUIIC
2 2
X
)t L=
36 20

6) 4x° +y*—-16=0
B) X>—y* —4Xx+6y—21=0

2 2
r) LS =1
9
12. JlaHbl mapbl ypaBHEHUH MPSMBIX Ha IIOCKOCTH. Y KQKUTE Mapy WU Mapbl MapajuIeIbHBIX TPSIMbIX
a)4x — 3y +5=0u —2x + 15y +2 =0
0)6x +4y =35 =0u3x + 2y +2 =0
B)4x — 3y +5=0u2x —6y +2 =20
Nx—3y+5=0us3x+6y+2=0
13. A, B, C — pa3nuuHble KBaJpaTHbIC MATPHIIBI OJTHOTO TOPSIKA. YKAKUTEC CBOWCTBA ONEpaluid HaJ
OTUMHU MaTpUuliaMn
a) AB=BA
0) A+B=B+A
B) (A+B)+C=A+(B+0)
r)(A+B)C=AC+BC
14. Ykaxute TOUKY WIH TOYKH, IPUHAIICKAIINE TUIOCKOCTH, 3aJJaHHON YpaBHEHUEM
X-y+2z-7=0
a)(3,-2,1)
0)(4,1,2)
B) (-1, 2, 0)
r)(-2,-3,1)
Lo x=1y 7242
15. KoopauHaThl TOYKU Nepeceyenus mpsamoi | 9 "1 1 C MJIOCKOCTBIO
Il: 2x —y — 3z + 4 = 0 paBHBI
a) (1,4,-6)
6) (1,32

B) (L—6;4)
Yemanosume coomeememeue Meafcdy J1€BbIM U NPABLIM cm0ﬂ6uaMu.

16. YcTaHOBUTE COOTBETCTBUE MEX/TYy BEKTOPAMHU U MX B3aUMHBIM PaCIIOJIOKEHUEM
1 a= (2,1, -3); b= (6,—3,9) a)  Bekrtopsl a uD KoTHHEAPHBI
1 ] ) 1 1
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a= (0,2, -1); b= (0, -1, —2) 0) Bekrtopsl a uD meprneHAUKYISIPHBI

2 B) Bekropel @ uD coBnamaror
17. YcTaHoBUTE COOTBETCTBUE MEX Y (DYHKIIMEH M 3HAYCHUEM €€ TIPOU3BOJIHON B TOUKE X=1
3
x)=x*-Inx a) 1
1 Y(X) o 4
2 y(x)=x*+Inx B) 2
1 r) b5
3
3 y(X)=x"+ " N 3

4 y(x)=2x>-x

18. YcraHOBUTE COOTBETCTBUE MEXK/y YPAaBHEHUEM NIPSAMOM U TUIIOM, KOTOPOMY OHO COOTBETCTBYET

Xy a)  YpaBHEHHE MPAMOU «B OTPE3KAX)»
1 5737 0)  VYpaBHEHHUE IIPSIMOIi C YIIIOBBIM
2 7
koa(urmeHTOM
X B)  OOmiee ypaBHEHHE TIPSMOI
2 y= E -1 r) Kanonunueckoe ypaBHeHUe

3 7x-10y-8=0
19. YcTra"HoBUTE COOTBETCTBUE MCKAY YPAaBHCHUCM KpHBOﬁ H €€ TUIIOM

2 2 _ a)  OKPYXXHOCTb
1 x'+y =16 0)  smmIc
X2 y2 B)  mapaboia

2 —+—=1 r)  runepbona
16 25
3 y?=4x
20 YcTaHOBUTE COOTBETCTBUE MCXKAY MpeacioM MOCICA0BATCIBHOCTU U €T0 3HAUCHUCM
_ 5n?+2n-1 a) 15
1 lim———— 6) O
n—o 2N°+N+5 B) o
. nN*+7n+2 oS
2 lim———
n—o 5N°+n+9
. n*+3n*+4
3 IIm———m

2
noo N°4+4n+5
Hanuwume nponyuljeHHoe Cjio60 Uil 4ucuno.

21. Ecnu cOOTBETCTBYIOIIUE 3IEMEHTHI IBYX CTPOK (CTOJIOLOB) ONpeNeNuTeNs MPONOPIHMOHATBHBI, TO
OTIpEETUTENb
22. JleiicTBUTENBbHAS YAaCTh KOMIUIEKCHOTO yncina (2 + i)(3 — 2i) paBHa

23. CxanspHOe IPOHU3BEIECHUE BEKTOPOB a= {—1; 3 1} u b= {l; —4; 2} PaBHO
2x—4y =0
3x+y=7

24. Ecmu X, U Y, SBISIOTCS PEUICHHEM CHUCTEMbl JIMHEWHBIX aireOpandyeckux ypaBHEHUN {

TO UX Pa3sHOCTb Xy — ), paBHa

25. Vraosoit kodpdunmeHT npsamoii 7x-10y-8=0 paBeH (OTBET NpeACTaBUTH B BUJAE ACCATUYHON TPOOH)
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26.

27.

28.

29.

30.

31.

32.

33

X+2 'y z-3

Octpelil yroa (B rpagycax) MexIy HIpsAMoii s 0 U mIockocTeio 2X+Z—7=0 pasen

0 -
6(cosz+isin”j

T . . T
2| cos—+1sin—
( 12 j

Moaynp KOMIIIEKCHOIO YuCIa paBeH

12

Touka P (—1; 2; 3) npunaanexut mwiockoctu 2x — 4y + Cz — 5 = 0. Toraa ko3 dunment C pasen

2
[TpousBoanas BTOporo nopsaka pynkuuu: Y = X - InX, B TouKe X =1 paBHa

1 -1
JlaHbl MaTpuUILIbI A=(§ _11 2) u B=

3 0
- 4 3 2
Panr matpunst A=| 8 6 4| paBen
12 9 6
IMpenen lim t - paBeH
x=0 gresin X

3
. Yncno Touek skcTpeMyma QyHKIMK Y = X~ +3X paBHO

Kiroun

2 1 |. Marpuma C=AB. Torza 31eMeHT c21 paBeH

O INO OB WIN|F-
OO\ |E [ O\® [D

10.

11. | a,6

12. | a,0

13. | 0,B,r

14. | ©

15. | B

16. | 1a,26
17. | 1a,26,38,4r
18. | 1a,26,3B
19. | 1a,26,3B
20. | 16,2a,3B
21. |0

22. |8

23. | -11

24, |1
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25. 10,7

26. |45

27. |2

28. |5

29. |3

30. [ 17

31. |1

32. |5

33. |2

Teopernyeckue BONPOCHI K 3a4eTy

1. Marpuusl. Buasr matpun. JleficTBus Hax MaTpuuamu. DJIeMEHTapHbIE NpeoOpa3oBaHUs Hal

N

BOXoN U A~W

0.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

MaTpPULIAMH.

OcHOBHBIC TIOHSATHS M CBOWCTBA ONpeaenuTenci. Bwramcnenune ompenenureneid 2-ro u 3-ro
HOPSIKOB.

OOpatHas marpuna. Haxoxxaenue oOpaTHOM MaTpUILIbI.

Cucrembl JIMHEWHBIX aJIreOpanyeckux ypaBHeHUH. OCHOBHbIE OHATHS U ONpeIe/ICHUS.

Pemenune cucreM MMHEWHBIX ypaBHeHUH MeToioM Kpamepa

Pemienne cucteM JIMHEHHBIX ypaBHEHHH METOJIOM OOpaTHOM MaTpULIbL.

Pemenue cucreM TMHEWHBIX ypaBHEHHH MeTOI0M ["aycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTb. Teopema Kponekepa-Kanemn.

OpnHOpO/IHBIE CUCTEMBI JTMHEWHBIX YpaBHEHUH. DyHAaMEHTaIbHAasI CUCTEMA PELICHU.
KommnekcHsle uumcna. AnreOpanueckasi, TpPUTOHOMETpHUYECKass M IIOKa3areibHas (¢opma
KOMIIJIEKCHOT'O YHMCJIa.

I'eomeTprueckass MHTEpHpeTalns KOMIUIEKCHBIX 4HCel. Moayiab M apryMeHT KOMILIEKCHOTO
qucia.

JlelicTBus Hajg KOMIUIEKCHBIMM UYHCJIaMH B  anreOpandeckoil, TPUTOHOMETPHUYECKOH U
nokazaTesibHOU popme.

®opmyna Myaspa. M3BineueHne KopHs N-i CTENEHU U3 KOMIIJIEKCHOTO YUCIIA.

MHorounensl u ero genurend. KopHu MHorowieHa. MeTonabl pa3ioK€HHE MHOTOYJIEHA Ha
MHOKUTEH.

Paznoxxenune mMHorouneHa Ha Muoxutenu. Cxema ['opuepa. Teopema besy. OcHoBHas Teopema
anreopsl.

OcHoBHbIE TOHATHS CBOOOJHOTO BeKTOpa. JInHeitHble onepanuy HajJ BEKTOpaMU B KOOPJIWHATHOM
dopme. bazuc B TpexmepHOM npocTpaHCTBe. PazinoxkeHne BeKTopa Mo opTam.

CkansgpHOoe TNPpPOM3BENEHUE JBYX BEKTOPOB M €ro CBOWCTBA. BblunciieHne CKalsipHOIro
NPOM3BECHUS BEKTOPOB B KOOPIMHATHOH (popme.

[IpunoxeHns CKaJIsIpHOTO MTPOU3BEICHUS.

BekropHoe mpousBeneHUE JBYX BEKTOPOB M €ro CBOMCTBA. BbIUMCIIEHHE BEKTOPHOIO
IIPOM3BE/IEHUSI BEKTOPOB B KOOPAMHATHOM (opMe.

I'eoMeTpuyeCcKuii CMBICI BEKTOPHOT'O IpOoU3BeAcHU. [IpUitoKeHNs: BEKTOPHOTO IIPOU3BEACHUS.
CMemaHHOe TPOM3BEAEHUE TPEX BEKTOPOB W €ro CBOWCTBA. BpIYMCIEHHE CMENIaHHOTO
NPOM3BEACHUS BEKTOPOB B KOOPJIMHATHOM (hopme.

['eomeTpuyeCcKnid CMBICI CMEIIAHHOTO NMPOU3BeAeHM. [IpUIoKeHNs CMEIAaHHOTO POU3BEICHMS.
Cucremsl koopauHaT. OCHOBHBIE 33/1a41 AaHATUTHYECKON FEOMETPUN HA TIIOCKOCTH.

Jluaun nepBoro mopsaka. OOmiee ypaBHeHue mnpsMoil. MccienoBaHue oOIIero ypaBHEHHS
IPSIMOA.
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53.

Pasnmuynble BuABI ypaBHEHMS IIPSAMOM Ha IUIOCKOCTH: YPaBHEHHE IIPSAMOM C YTJIOBBIM
Kod(pduureHToM. YpaBHEHHE TMpPSAMOH, NPOXOMNAIIEH Yepe3 [aHHYI0 TOYKY B JIaHHOM
HaIPAaBJICHUU. Y PaBHEHUE ITy4Ka NPAMBIX, IPOXOIAIINX Y€PE3 JAHHYIO TOUKY.

YpaBHEHHE NPSIMOM, IPOXOIAIIEH Yepe3 IBE JAaHHBIC TOYKU. YPaBHEHHUE NPSIMOU, MPOXOIAIIEH
yepe3 JaHHYI0 TOYKY NTapajlyIesIbHO HANPaBJISIOLIEMY BEKTODY.

YpaBHEHHE NPSAMOW, NPOXOIALIEH 4Yepe3 MaHHYK TOYKY IEPHEHAMKYJSIPHO HOPMAJIbHOMY
BeKkTOpy. HOopMmasibHOE ypaBHEHME IPSAMOM.

B3aumHoe pacrnosiokeHue JBYX NpAMBIX. YCJIOBHSI NApajuIeIbHOCTH U MEPHEHAMKYJISPHOCTH
JBYX INPSIMBIX, TAHI€HC YIJIa MEXKIAY ABYMs NpAMbIMU. PacCcTossHME M OTKIOHEHHE OT TOYKHU 10
IPSIMOM.

Kpuseie Broporo nopsijaka. OKpyKHOCTb. DJUIUIIC.

Kpussie BToporo nopsaka. ['unepbona.

Kpussie Broporo nopsaka. [Tapabona.

ITnockocts B mpoctpancTse. Ob1ee ypaBHeHUE UI0CKOCTH. HeronHble o01mue ypaBHEHuUs! INTOCKOCTH.
PasmiuHble BUZBI ypaBHEHUs IUIOCKOCTH B IPOCTPAHCTBE: YPAaBHEHUE IUIOCKOCTH, IPOXOUILEH Yepe3
JAHHYIO TOYKY, NEPIEHIUKYSIPHO HOPMATIbHOMY BEKTOPY. YpaBHEHHE IIOCKOCTH, IPOXOJIIEH yepes3
TPH JaHHBIE TOUKHU. Y PaBHEHHUE IJIOCKOCTH B OTPE3KAaX Ha OCSIX.

HopmanbeHoe ypaBHeHue 10ckocTd. OTKIIOHEHUE U PACCTOSHUE OT TOUKH JI0 INIOCKOCTH.

B3anMHOe pacnionioxkeHue ABYX IUIOCKOCTEH. Y CIIO0BHS NApPAUICIBHOCTH U NEPIEHIUKYIIIPHOCTH ABYX
IUIOCKOCTEN. YTOJI MEXITy IByMs INIOCKOCTSIMH.

[Ipsmas B mpoctpaHcTBe. Pasimunble BUOB! ypaBHEHMs NpsMOM B IpocTpaHcTBe: KaHoHMYeckue
YPaBHEHHUS IIPSIMOU.

VYpaBHeHue npsAMOH, MNpoxoisuiell dvepe3 JBe JaHHble Toukd. OOLMe ypaBHEHUs NPSMOIL.
ITapameTpuueckre ypaBHEHHUS IPSIMOH.

B3anMHOe pacnonoxkeHue AByX IpSAMBIX B IPOCTPAHCTBE. YCIOBUS — MapajUISIbBHOCTU U
HEPIEHMKYIIIPHOCTHU JIBYX NPSIMBIX. YTOI MEXITY JBYMS IIPSIMBIMU.

B3anMHOe pacrosnokeHue NpsAMOM M IUIOCKOCTH B IIPOCTPAHCTBE. YCIOBUS IMAapajuIeNbHOCTH
IIPSAMOM M INIOCKOCTH.

VYcnoBusd NEPHNEHAUKYISPHOCTH TNPSAMOM M IJIOCKOCTH. YTOJN MEXAY HPSIMOH U IUIOCKOCTBIO.
Touka npeceueHns NpsMON U INIOCKOCTH.

[Tonsarue Gpynkuun. CriocoOs! 3an1anus GpyHKIMil. OCHOBHBIE CBOWCTBA (PYHKIUH.

OcHoBHbIE 35IeMeHTapHble PyHKIMU. DnemeHTapHble QyHKIuu. Knaccudukanus pyHKuni.
Crnoxuble pynkiun. O6parublie pyHkyuu. HesBable GpyHKIuy. MHOro3HauHble (QyHKIMH.
[Ipenen yucnoBoii nocnenoBarenbHoCcTH. [Ipenen dyakunn. OTHOCTOPOHHUE TIPEIETIBI.
beckoHeuHO Malible BETMYUHBI U UX CBOicTBa. CpaBHEHHE OECKOHEUYHO MaJbIX BETUYHH.
beckoneuHo Oousbllie BETUYMHBI W HMX CBOHCTBA. CBs3b MeXIy OECKOHEYHO MalbiIMH U
0ECKOHEYHO OOJIBIIUMH BETUUYNHAMU.

OcHoBHbIE TEOpeMBI 0 Iipenenax. [lepBblit 1 BTOpoii 3aMeyaTenbHbIe PEIebl.

ITonsarue HenpepbsiBHOCTH (yHKIMU. Touku paspbiBa GyHKIUM U uX kinaccudukanus. CBoiicTBa
HEMPEePBhIBHBIX (PYHKIIHH.

3ajau, OPUBOJAIIME K TOHATHUIO NPOM3BOAHOM. OrlpeneneHue M TIeOMETPUYECKHM CMBICIT
npousBoHON. luddepenunpyemocts GyHkuuid. [Ipon3BogHbIE BBICIIUX MOPSIKOB.

Cxema BBIYMCIEHHS TNPOU3BOAHON. IIpoM3BONHBIE OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIHHA.
Jlorapupmuueckoe nudepeHnrupoBanme.

[IpaBuna muddepenunpoBanus. [IpousBonHas cnoxHoil u obparHoil ¢yHkumu. [IpomsBoaHas
HESBHON (PYHKIIMH.

Ilonatue wu cBoiictBa nuddepenumana. I[lpumenenue auddepeHmara B NPUOTIHKEHHBIX
BbIuncieHusX. Juddepennnans BEICIIUX MOPSIIKOB.

Bospacranne u yObiBanue (yHKIuH. OkcTpemMymbl (QyHkuumu. HaumbGonbliee m HauMeHbIee
3HaueHUs QYHKIMHU Ha OTPE3KeE.
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54. BeIMyKiI0CTh U BOTHYTOCTh Tpaduka pynkmun. Touku nepernda. AcuMnToTh rpaduka GyHKIIUH.

55. OOmias cxema uccienoBanus GyHKIHUNA U TOCTPOEHUS UX IPa(UKOB.

56. IlepBooOpaznas ¢ynknus. CBoiicTBa HeonmpeAeaEHHOro HMHTerpana. MHTerpamssl oT OCHOBHBIX
AJIEMEHTAPHBIX (YHKIIHA.

57. HenocpenctBeHHoe WHTErpupoBaHue. VHTErpupoBaHHE METOIOM 3aMEHBI IEPEMEHHOM M TI0
YacTsIM.

58. HuTerpupoBaHue paliMOHAIBHBIX alreOpandeckux (yHKITHI.

59. IloHsiTHE W TEOMETPUYECKHH CMBICT oOmpenenéHHoro uHrerpana. CBOICTBa omnpenenEéHHOTO
UHTErpasa.

60. OmnpenenéHublii MHTErpal Kak GyHKIMA BepxHero npexaena. @opmyna Herotona-Jleiibnuna.

4. METOAUYECKHUE MATEPHUAJIbI, ONPEJNEJJIAIOIUE ITPOLHEAYPbBI OHEHUBAHUA
3HAHMI, YMEHUH, HABBIKOB 1 (MWJIN) ONBITA JTEATEJBHOCTH
Tekymuii KOHTPOJIb

Omnpoc Kak CpeAcTBO TEKYLIEro KOHTPOJI MPOBOJIUTCS B (JOPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT OTBe4aeT Ha TIIOCTaBJIEHHBIM BOIPOC cpa3y, BpeMs Ha IOATOTOBKY K OTBETY HeE
IIPEIOCTABIIAETCS.

[IpakTryeckne 3ajaHusi KaK CPEACTBO TEKYIIETO KOHTPOJSI MPOBOIATCS B MUCHMEHHOW (opme.
CryneHTy BblIaeTcs 3a1aHue U npeaocTasisiercs 10 MUHYT U1l IOATOTOBKH K OTBETY.

IIpomeskyTouHas aTTecTALMSA
3aueT NPOBOAUTCA IIyTEM MOABEACHUS MTOIOB [0 pe3yjbTaTaM TEKYLIEro KOHTPOJIS |
pe3ysbTaTaM BBIIOJTHEHHUS pacyeTHO-Tpadudeckoil paboTel. Eciaum CTyAeHT He crnpaBuiICs C YacTbhiO
3aIaHUl  TEKyIIEro KOHTPOJIA, €My IPEJOCTABISIETCS BO3MOXKHOCTh CJaTh 3a4€T Ha HWTOTOBOM
KOHTPOJILHOM MEpONPHUATHH B (hOpME OTBETOB Ha BOMPOCHI K 3a4€Ty WMJIM TECTOBBIX 3aJlaHHH K 3aUeTy.
dopmy 3aueTa (OMpOC UK TECTUPOBAHKE) BHIOMPAET MpenojaBaTeb.
ECJII/I 3a4€CT HpOBOI[I/ITCSI B Q)opMe OTBE€TOB Ha BOHpOCI)I, CTYIIGHTy HpezmaraeTcsl OJIUH HWIIN
HECKOJIBKO BOIIPOCOB H3 IIEPEYHs BOIPOCOB K 3auery. BpemMs Ha MNOATOTOBKY K OTBETY HE
MPEIOCTABIISIETCSL.
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