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Pabouasi mporpaMma cocTaBJ/ieHa C yueToM TpeOOBaHHIA:

Topsiika OpraHu3aliM M OCYIeCTBIeHHsI 00pa3oBaTe/bHON  JIeITeTbHOCTU  TI0
oOpa3oBaTe/lbHBIM TIPOTPAMMaM BBICIIETO 00pa30BaHWs — IporpaMmaM OakasaBpuaTta, MpoOrpamMMamM
crieLiiaMTeTa, MNporpaMMaM MarucTpaTypbl, YTBEP)KJEHHOTro MpHKa3oM MUHHUCTepCTBA HayKd U
BeIcIliero oOpa3oBanusi Poccuiickoit ®epeparu ot 06.04.2021 Ne 245 (c u3MeHeHUsSIMU W
JIOTIO/THEHUSIMU );

(esepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa BbICIero obpa3oBaHus
1o HaripassieHut0 noArotoBky 05.03.06 Okosiorvs ¥ NPUPOAOII0/Ib30BaHKe, YTBePKAEHHOrO IPUKa30M
MuHucTepcTBa HayKd M Bbiciiero oOpasoBanus Poccuiickoit ®epeparpin ot 07.08.2020 Ne 894 (c
V3MEHEHHSIMHU U JI0NIOJTHEHUSIMHU).

[TpenofaBaTe/ib, MOATOTOBUBIIINI Pabouyro TIpOrpaMmy:
CTapll1i Tiperno/iaBaTesib

Kadepbl THGOPMAL[MOHHBIX TEXHOIOT UM,
MaTeMaTUKu U (GU3UKU T.B. Kpynogéposa

Pabouasi mporpaMma paccMoTpeHa Ha 3acefiaHny Kadeapsl MHPOPMAIIMOHHBIX TEXHOIOTHM, MaTeMaTUKA
1 ¢u3uku (potokos Ne 10 ot «27» mas 2024 r.).

3aBepyroniuii Kadeapoii B.1O. Unbun

Pabouasi mporpamMma pekOMeH/j0BaHa K HCII0/Ib30BaHMIO B yueOHOM IIporjecce MeTOJUuecKoit
Komuccuel akysbreTa nuieBbix TexHosorui (IIpotokosn Ne 11 ot «20» utonst 2024 1.).

IIpeaceare/nib MeTOAUYECKOW KOMUCCHU A.K. IIuBoBap

PykoBoauTens 0CHOBHOM npodeccroHanbHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI N.A. JIagbim




1. IIpeamer. Ilesin 1 3afaun JUCIUIIHHBI, €€ MeCTO B CTPYKTYype 00pa3oBaTe/IbHOMI

NporpaMmal

IIpeaMeToM AUCHHMIUIMHBI «MaTeMaTHKa» SBASIOTCS pyHJaMeHTa/bHbIe pa3Zie/ibl MaTeMaTHKHU.

Ilenbr0 JUCHMIUIMHBI SIBJsieTCs TIpuobpeTeHre 6a30BbIX 3HaHWUM B 007acTH dyHJAMeHTa/lIbHBIX
pa3fe/ioB MaTeMaTWUKd B 00BbEMax, HeOOXOAWMBIX [yisi BJIaJeHHST MaTeMaTHUeCcKHM arrapaToM
9KOJIOTUUECKUX HayK, /s 00paboTku wWH(OpMAalMM W aHaau3a JaHHBIX 10 JKOJIOTHM U
NIPUPO/IONI0/Ib30BaHUIO.

OCHOBHBIMH 3afja4aMu M3yUeHHUsl JUCLIUIIMHBI SIBJISIOTCS:

- HM3y4yeHHe MaTeMaTUUeCKOro arrapaTa, MeTO[0B MaTeMaTU4yeCKOro aHaln3a U MOJeMpOBaHus,
TEOPETUUECKOTO0 U SKCIePUMEHTalbHOrO0 MCC/Ie[0BaHUs, TNPHMEHSIeMbIX Ui peLleHUs
NpaKTUYeCKUX 3a/ay;

- pa3BUTHE JIOTUUECKOTO U aITOPUTMHAYECKOTO MBILILIEHUS;

- TIpUBUTHE HAaBBIKOB HCII0/Ib30BaHUS MaTeMaTHUYeCKMX MEeTO/I0B M OCHOB MaTeMaTUueCKOro
MOZieJIMPOBaHUs JJ1s1 pellleHus TIPUK/IaJHbIX 3a/lau B TTpodeccroHaibHOl cdepe;

- BbIpabOTKA HAaBBIKOB M YMEHHI CaMOCTOSITe/TbHOTO PACIIMPEHUs U YTIyO/IeHrsl MaTeMaTHUeCKIX
3HaHWM U MPOBe/leHre MaTeMaTUUeCKoro aHasir3a 3aziau B npodeccroHanbHOU cdepe.

MecTo AUCIMIUITMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMblL.

HMucturuiiHa «MaTteMaTHKa» OTHOCHTCS K JUCIUIUIMHAM obsi3atenbHoM yactu (61.0.15) ocHOBHO#M
npodecCHOHaIbHON 00pa3oBaTe/IbHOM TMPOrpamMMbl BbICIIero obpa3oBaHus (manee — OITOIT BO) mo
HarpasyeHuto noArotToBku 05.03.06 Skonorvs U Npupo/0Noib30BaHue.

OcHoBbIBaeTcs Ha 0a3ze gucuuruiuH: «Maremartuka», «['eoMeTpusi», « Asredpa 1 Hayasao aHaIM3a»,
TIpe/IILIeCTBYIOIIEr0 CpeAHero WM CpeJHero creluasbHOoro obpa3zoBanus. CojeprkaTenbHas 4acTb
JVCLIUIIMHBL  «MaTeMaTKa» OXBaTbIBaeT CJIeyIOIIe BOIIPOCHI: 37IeMeHThl JMHEHHOW anreOpbl U
aHa/IMTUYEeCKOW reoMeTpPUM, OCHOBBI MaTeMaTH4yecKoro aHanusa, AvddQepeHIMasbHOe U WHTerpaabHOe
ycurcienue GyHKUUH, auddepeHLivanbHble ypaBHEHUSI.

OucuunivHa uutaeTci B 1 cemecTpe, TMpeAliecTByeT gucLuryiiHe  «CoBpeMeHHbIe
vH(bOpMal[MOHHbIe TEXHOJIOTUH U CUCTeMbI UCKYCCTBEHHOTO UHTEe/I/IEKTa».

[TpexmectByer 0/0Ky 3 T'ocygapcTBeHHass WTOroBasi aTtectaiusi «IloAroToBKa K TIpOLieAype
3alIUTHI U 3alllMTa BBIMTYCKHOW KBaTM(PUKAIIMOHHOH paboThi» (53.01).



2. IlepeyeHb MJIAHUPYEMBIX Pe3y/IbTAaTOB 00yUYeHHs 10 ANCHHUILIMHE, COOTHECEeHHbBIX
C IVIAaHUPYEeMBIMHU pPe3y/IbTaTaMHU 0CBOE€HHS 00pa30BaTe/IbHOM MPOrPaMMBbI

Koppl dopmyMpoBKa NupukaTopsl IInanupyeMsle pe3y/bTaThl
KOMIIeTeHI[uH KOMIIeTeHI{UH AOCTHIKEeHHS o0yueHus
KOMIIeTeHI{MH
OIIK-1 Crnioco6en npumensitb | OITK-1.1 3HaTb: Omnpe/e/eHus OCHOBHBIX

0a30Bble 3HAHUS
(yH/IaMeHTalbHbIX
pasziesioB HayK O 3emJie,
€CTeCTBEHHO-HayUHOT0
Y MaTeMaTHUeCKOro
L[UKJIOB TIPU PeIlIeHNU
3aJja4 B 00/1aCTH
9KOJIOTHH U
TIPUPO/IOTI0/Tb30BaHMUS

[TpumeHsieT 6a30BbIe
3HaHUs
MaTeMaTH4eCcKoro
LIMK/Ia TIPY PeleHn!
3a7lay B
ripocecCcoOHaTBEHOU
JeATeIbHOCTU

MaTeMaTHUeCKUX MOHSATHH,
MaTeMaTH4eCKyt0 CUMBOJIMKY,
OCHOBHbIe aKCHOMBbI, TEOPEMBI U
3aKOHOMEePHOCTH, KOTOPbIM
TIOJUMHSIIOTCST MaTeMaThyecKue
TIOHSITHS], OCHOBHbIE MPUEMBI
Jl0Ka3aTebCTB TEOPeM U
MaTeMaTHUUeCKUX yTBep)KJeHUH,
MeTOZbl MaTeMaTH4eCcKoro
aHa/n3a, aHATUTHUYEeCKOU
reoMeTpUH, JTMHeHHOMW anreOphr;
yMeTb: aHa/IM3UpOBaTh 3a/auy,
BbIe/IsAs ee 6a30BbIe
COCTaBJ/ISIFOLMe, IPUMEHSTh
VMEIOILYIOCS TeOPeTUYECKYIO
6a3y;

HMeTb HaBBbIKU: 11€PeBO/IUTh
peasibHYIO 33/lauy Ha
MaTeMaTUYeCKUH 53bIK, BEIOMpaTh
METO/, ee pellleHus] CTPOUTh
TpocTeiiie MaTeMaTHUuecKue
MO/ie/Iv TIPY pelLleHur
npo¢eCcCHOHAIbHBIX 3a/ay,
CaMOCTOSITe/IbHO PaCLIUpsITh U
yray6/siTh MaTeMaTHyecKue
3HaHUSL.




3. O0BEM JMCIMIIMHBI M BUJIBI Y4e0HOM padoThI

3aouHas OuHo-3a04Has
Ounas hopma 0OyueHus dbopma dhopma
o0yueHuUs o0OyueHust
B T.U.TIO
BCEro BCEro
B! pabor cemMecTpam
=9 =" =9
Bcero 3 5 3}
S S s
] Y 9]
i — i
OO6r11ast TPYI0EMKOCTh
IUCLIUIVIMHBI, 3a4.el./4acoB, B 4,5/162 4,5/162 4,5/162 -
TOM UuCIIe:
KoHTakTHasi paboTa, 4acoB: 42 42 18 -
- JIEKLIUU 16 16 8 -
- TIPaKTUYeCcKue 26 2 10 i
(cemuHapcKue) 3aHATUSI
- 1JabopaTopHbBIe PabOThI - - - -
CamocrTosiTenibHast paboTa, 93 93 144 i
4acoB
KoHTposb, yacoB 27 27 - -
Buz npomexxyTouHoM
. 5K3aMeH 5K3aMeH 3K3aMeH -
aTTecTalyu (3a4éT, 3K3aMeH)
4. CopepkaHue JUCHUIIUHBI

4.1. Pa3genbl AMCHUIUIMHBI U BU/ABI 3aHATHH (TeMaTHYeCKHH TUIaH).

Pa3pen guciiuninHbl | JI | 113 | JIP | CPC
Ounasn ¢opMa 00ydyeHHsA

Pa3pen 1. /IuHeliHasA ¥ BeKTOpPHasi a/iredpa,
aHa/IMTUYeCcKas reoMeTpUs B MPOCTPAHCTBe U HA 4 8 - 24
MJIOCKOCTH.

Tema 1. MatpuLibl 4 OIlpefie/IuTe/Iu. 1 2 - 6
Tema 2. CucTeMbl IMHEWHBIX YPAaBHEHUM. 1 2 - 6
Tewma 3. BektopHas anre6pa. 1 2 - 6
Tema 4. AHa/IUTUUYECKAasi TeOMeTPUSL. 1 2 - 6

Pazpen 2. ®ynkuuu. Teopus npepesnos.

o 6 8 - 32
JuddepenunanbHoe ucuncieHne (yHKIHIA.
Tewma 5. ®yHkumu. Teopus 1pe/iesios. 2 2 - 8
Tema 6. [TpousBogHas. [IpaBusa guddepeHIMPOBaHUSI. ’ ’ i 8
ITpou3Bo/iHasi CJI0XKHOM 1 06paTHOM QYHKITH.
Tema 7. Juddepeniyan pyHkuyy. HekoTopble TeopeMsl 0 ) ’ ) 8
JubdepeHIMPYeMbIX QYHKLIUSIX.
Tewma 8. IlprMeHeHre NPOU3BOJHOM K MCC/Ie[J0OBAHUIO 2 2 ) 8
byHKIHIA.

Pa3zgen 3. UHTerpanbHoe HCUHc/IeHHe (hyHKIMH. 4 6 - 18
Tema 9. Heornipegienennsiii nHTerpas. OCHOBHbIE METO/IbI 7 ? i 6
VHTErPUPOBaHUSI.

Tema 10. lHTerprpoBaHue paljiOHaIbHbIX, UPPALMOHA/IBHBIX U 1 7 ) 6
TPUTOHOMETPUUECKUX (PYHKIUH.
Tewma 11. OnpesienieHHbIM uHTerpasl. IlpuMeHeHue 1 2 - 6




Pa3jaen AUCHUIIMHDI JI 113 JIP CPC

OTIpe/le/IeHHOT0 MHTerpaia.
Pa3pen 4. luddepennmanbHbie ypaBHEHHS. 2 4 - 19
Tema 12. IuddepeHiianbHble ypaBHeHus 1-ro mopsigka. Y

MepBOTO MOpsiJiKa C pa3fe/sitolMMUCS IepeMeHHbIMU. 0,5 2 ] 7
Tema 13. JuddepeHnpanbHble ypaBHeHUs n-ro nopsigxa. 1y 05 1 i 6
BTOPOTO TOPSi/IKA, AOMYCKaIoIe TTOHMKeHH s TIOpsIIKa. ’

Tema 14. JIuHeliHble OJHOPOAHbBIE U HEOAHOPOAHbIE 1Y 1 1 ) 6

BTOPOTO TOPSi/IKA C OCTOSIHHBIMU KO3 (hUIMEHTaMMU.
Bcero 16 26 - 93
3aouHasi hopma o0yueHHs

Pa3jien 1. JIuHeliHasi ¥ BeKTOPHas anreopa,

aHa/IMTUYeCKas reoMeTpusi B MPOCTPAHCTBE U HA 2 2 - 32
NJIOCKOCTH.

Tema 1. Matpulipl U Oripefie/IuTesIu. 0,5 0,5 - 8
Tewma 2. CucTtembl TMHEWHBIX YpPaBHEHUM. 0,5 0,5 - 8
Tema 3. BektropHas anre6pa. 0,5 0,5 - 8
Tema 4. AHaTUTUYECKasi TeOMETPUSL. 0,5 0,5 - 8

Paszpen 2. ®ynknuu. Teopus npepenos.
OuddepeHupranbHoe HCUHCTeHHEe (DYHKIUMN.
Tema 5. ®ynkuuu. Teopus npefenos. 0,5 1 - 10
Tema 6. ITpousBozaHas. [IpaBunia auddepeHLIMpOBaHYS.

. . . 0,5 1 - 10
[Tpou3sBo/iHasi C/10KHOM 1 06paTHOM QYHKIMH.
Tema 7. Iuddepenuyan ¢pyHkimy. HekoTopsle TeopeMbl 0
0,5 1 - 10
b depeHIMPYeMbIX QYHKLHAX.
Tema 8. IlprMeHeHne NPOU3BOHOM K UCCI/Ie[J0OBAHUIO
y 0,5 1 - 10
GYHKLMH.

Pa3pen 3. UnTerpasibHoe HcunucaeHue GyHKIMHU. 2 2 - 36
Tema 9. HeoripesieneHHbiii nHTerpai. OCHOBHBIE METO/IbI 1 1 ) 12
VIHTerpPUPOBaHUSI.

Tema 10. NHTerprpoBaHue paljuOHaIbHbIX, UPPALIMOHATBHBIX U 05 05 ) 1
TPUTOHOMETPUYECKUX (PYHKLIMH. ’ ’
Tema 11. OnpeseneHHbid uHTerpa. IlpruMeHenue 05 05 ) 12

oIpeJie/IeHHOr0 UHTerpasna.
Pa3pen 4. luddepennnanbHbie ypaBHEHHS. 2 2 - 36
Tema 12. ludpdepentanbHble ypaBHeHus 1-ro nopsigka. Y

TepPBOTro MOPS/IKa C pa3fe/siOIMMUCS TTepeMeHHbIMH. 1 1 i 12
Tema 13. IuddepeHiiranbHbie ypaBHeHUs n-ro nopsiaka. Y 05 05 ) 1
BTOPOT0 MOPsiJKa, AOMYCKAKLMe OHWKEeHUs MOpsiAKa. ’ ’

Tema 14. JIuHeliHble 0JHOPOAHbBIE U HEOAHOPOAHbIE 1Y 0,5 0.5 ) 1

BTOPOT0 MOPSsiika C MOCTOSHHBIMU K03 dulirieHTaMHu.
Bcero 8 10 - 144
OuHo-3a04yHas ¢opma 00yueHHsT

4.2. CopepxaHue pa3/e/ioB yueOHO! JUCIUIITHHBI

Pa3pen 1. JIluHeiiHasi 1 BeKTOPHas airedpa, aHa/IMTHYeCKas reoMeTpUs B MPOCTPAHCTBE M HA
MJIOCKOCTH.

Tema 1. MatpuLibl U OripefjeiuTeu.

[ToHsiTve MaTpuLibl, BUJbI MaTPULI, ONpesenTeb MaTpuLbl. CBOKCTBA ornpeenuTesied. MUHODBI U
anrebpavyeckue AoroyiHeHUs. Omepaliiyd C MaTpUIlaMH, UX CBoMcTBa. ObpaTHasi MaTpHlia, YCJIOBUS ee
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CYILIeCTBOBAHMS, CBOMCTBA W BbIUKMC/IeHHe. PaHr MaTpuibl. DJjieMeHTapHble MpeoOpa3oBaHMs MaTpHILI.
JIuHeliHast 3aBUCUMOCTb CTPOK MaTpHLIbl, e KPUTepPUH.

Tewma 2. CucTtemsl JIMHEVHBIX YPaBHEHUM.

[Tpumeps! MuHelHbIX Mogenel. Pemenne CJIAY MaTpuuHbIM MeTO/OM, 1Mo ¢gopmynam Kpamepa.
Kpurepuit coBmectHoct CJIAY. Metop »Kopgana-T'aycca. Opnopogneie CJIAY, Heobxomumoe u
[I0CTaTOUHOE yCJIOBUS CYLL[eCTBOBAHUS UX HETPUBHABHBIX PelleHHH.

Tema 3. BektopHas anre6pa.

JIuHeliHble omepalyy Haj BeKTOpaMM, CBOMCTBA 3TUX omnepauuii. Omnepaly C BeKTOpaMH B
KoopzMHaTHON (opme. KoopauHaTtel Touku. KosnvHeapHble M KOMIIaHapHble BeKTOphl. CKassipHOe
NpoM3Be/leHre BEKTOpPOB, €ro CBOMCTBA M TeOMeTPUUeCKUW CMbICA. Mozynb BeKTOpa, Yroya Mexnay
BEeKTOpaMH. YC/OBHe TMepreHJUKY/ISIPHOCTH BeKTOpPOB. BeKTopHOe mnpou3BesieHHe [BYX BeKTOPOB.
CMel1aHHOe IPOM3Be/leHUE TPeX BEKTOPOB.

Tema 4. AHauTHUeCKass reoMeTpusl.

[Ipsimasi Ha MJIOCKOCTH, BH/bI eé ypaBHeHMM. B3auMHOe pacrosiokeHue MpsIMOM U IJIOCKOCTH.
[lpsiMasi Kak MepeceyeHHe [ByX IIJIOCKOCTeHd. YTOl MeXJy MpsIMbIMU. YpaBHeHHe IIOBEPXHOCTH.
[110CcKOCTh KaK TIOBEPXHOCTL TiepBOro ropsizka. OOlijee ypaBHeHHe IJIOCKOCTH, BEKTOD HOpMaid K
TUIOCKOCTH. YpaBHEHHe IUIOCKOCTH B OTpe3Kax. YTOJ MeXJy IMI0CKOCTAMHU. PaccTosiHMe OT TOYKHM [0
TMIJIOCKOCTH.

Pa3fen 2. ®ynkuun. Teopus npeaenos JuddepennyanbHoe ncuucieHue QyHKIuM.

Tema 5. @yHkUMU. Teopud npeesos.

[Tpenen dyukuyu. beckoHeuHo Masbie GyHKIMH (6.M.) ¥ UX CBOMCTBA, OeckoHeuHO Oobiue (6.6.)
(GbyHKLIMY U X cBsi3b ¢ 6.M. OCHOBHBIe TeopeMbl O TipeZiesiaXx QyHKIui. [1epBriii 3aMeuaTebHbIN Mpejern
Y ero ceJcTBUsl. BTopoli 3ameuaTesibHbIN pefien, ero cieAcTBusi. HermpepbIBHOCTh YHKLIMU B TOUKe, Ha
VHTepBaJsie U oTpe3ke. TOUKM pa3phiBa, UX Ki1acCU(UKALYS.

Tema 6. ITpowsBopnasi. IIpaBuwia guddepenippoBanus. IIponsBogHas C/I0)KHOM W 0OpaTHOM
¢ynkuui. Ilpov3BojHasi, ee reoMeTpUUeCKUd M (U3UUECKUW CMBIC/A. YpaBHEHUsl KacaTeJbHOU U
HOPMaJIy K TJIOCKOW KprBO. Tab/mija Mpor3BOJHBIX OCHOBHBIX 3/IeMEeHTAPHBIX (PYHKIMH.

Tema 7. Juddepenman ¢pyHkiyu. Hekotopsie TeopeMsl 0 AuddepeHIpyeMbIX QYHKLHSX.

Iuddepentian (QyHKLMM, €ro CBOHCTBA W TeoMeTpUuUecKuil cMmbica. [IpousBoziHble U
fvddepeHLManbl BbICIIMX TOPsAAKOB. TeopeMbl 0 guddepeHimpyembix (yHKUusx (Pepma, Poss,
Komm, Jlarpanska). [Ipasuno Jlonurans.

Tema 8. [IprMeHeHUe MPOU3BO/HOM /1J1s1 UCCe0BaHUS (DYHKLIUM.

[TpunoxxeHrsi TPOM3BOJHOU K uccnefoBaHuto (yHKIMA. MOHOTOHHOCTb (PYHKLUM, ee
JI0CTaTOUHOe ycyioBue. JIoKambHbIN 3KCTpeMyM (yHKLMU, ero Heobxoumoe yciioBue. [1epBblii U BTOpPOiA
JOCTaTOYHBIA TIPU3HAK JIOKAJBHOTO 3KCTpeMyMa. BhIMyKnocTh Tpadrka (yHKIHM, TOUKW Tepervoa.
AcuMNTOTHI KPUBOM, MX HaxoxkaeHue. OO11ast cxeMa UcCCiejoBaHusl GYHKLIMU U TTOCTPOeHUe ee rpaduka.

Pa3jien 3. UHTerpanbHoe HcuMc/ieHue (PyHKIMU.

Tema 9. Heonpegenennbii wuHTerpas. OcHOBHbIe MeTOAbl MHTerpupoBaHus. [loHsTHe
nepBooOpa3Hoii (yHKIIMM U HeolpeZiesieHHOro uHTerpasa. CBOWMCTBa HeOTpee/leHHOTO HMHTerpasa.
Tabmumila ocHOBHbIX WHTerpasoB. OCHOBHbIe MeTO/bl MHTErPUPOBAHMS: METOJ, HeIoCpe/CTBeHHOTO
VHTerprvpoBaHUsl, MeTOZ, 3aMeHbl TlepeMeHHOM, MeTO/, UHTerPUPOBaHUS 110 YaCTSIM.

Tema 10. ViHTerpypoBaHre paljOHa/IbHBIX, KPPALIMOHA/IBHBIX U TPUTOHOMETPUYECKUX (PYHKI[HI.

HekoTtopele cBefjeHMs1 O paLMOHanbHbIX (DYHKLMSAX. VIHTerprpoBaHWe paljMOHa/IbHBIX (PYHKLIMH.
Mertoy HeorpesiesleHHbIX KO3 duiiieHTOB. VIHTerprpoBaHue HEKOTOPBIX MPPALMOHAIBHBIX (PYHKIHMIL.
VHTerprpoBaHie HEKOTOPbIX TPUTOHOMETPUUECKUX (PYHKLMIA.

Tema 11. OnipesieneHHbI UHTerpas. [IpuMeHeHne onpeie/IeHHOT0 UHTerpasa.

OmnpesienieHHbld UMHTerpan. 3afiaud, TNPUBOJALIME K TIOHATHIO ONpeZle/IeHHOr0 HWHTerpasa.
OnpesienieHHbI WHTErpaa U ero ceoiictBa. @opmyna HetoToHa-JleiibHuija. MeTos HemocpejCTBEHHOTO
VHTerprvpOBaHUsl, METOZ, MHTerpUpPOBaHus 0 YacTsM M MeTOJ, 3aMeHbl TlepeMeHHOI B Orpejie/leHHOM
vHTerpase. ['eomeTpruyeckue NMpuioKeHNs ONpeJe/IeHHOr0 UHTerpasa.

Pa3jen 4. luddepennyianbHbie ypaBHeHHUS.



Tema 12. ludpdepennpanbHble ypaBHeHus 1-ro nopsigka. Iud@epeHiianbHble ypaBHEHHs [1€PBOT0O
Topsifika C pa3fensiolUMUC TiepeMeHHbIMA. OcHOBHble TOHSTUS. [uddepeHianbHbie ypaBHEHUS
nepBoro nopsiika. HerosHble auddepeHivanbHble ypaBHeHUs1 epBoro mnopsizka. JduddepeHipanbHble
ypaBHEHUsI C pa3e/stoluMucs rnepeMeHHbIMU. OgHOpoAHbIe AuddepeHIaibHbIe YpaBHEHHs TIepBOTO
nopsizika. JIuneilinsle fuddepeHLanbHble YpaBHEHUs [IepBOro MOpsiiKa.

Tema 13. JuddepeHimanbHble ypaBHeHUs n-ro mnopsigka. Y BToporo mopsjka, A0IyCKarollye
TOHWKeHNsT TopsiIka.OCHOBHBIE TIOHATHS, OOIlee pellleHWe, yacTHOe perleHHe AuddQepeHIaTbHbIE
ypaBHeHMs BbICIIMX TMopsiAKoB. 3azada Komm. [duddepeHiyanbHble ypaBHEHUs, [OMYyCKaroLye
TIOHVKeHHe Tops/iKa.

Tema 14. JIuHeliHble OJHOpO/JHBIE M HeOAHOPOJHbIe AuddepeHLIManbHbIe ypaBHEHUS BTOPOTO
Mopsiika C TIOCTOSIHHBIMU KO3 duiieHTamu. JIMHelHble AuddepeHIMaabHble YpaBHEHHsl BbICILNX
nopsiIKoB. JIMHeliHble OJHOPOJHBIe AuddepeHiManibHble ypaBHeHUsi BToporo mnopsiaka (JIOAY).
Crpykrypa obimero pemienusi JIOJY Broporo mopsifka. JIuHeiHble ofHOpogHbIe AuddepeHManbHbIe
ypaBHEHUs BLICLLIUX TIOPSIIKOB C MOCTOSTHHBIMU KO3 PULIMeHTaMU.

4.3. IlepeueHb TeM JIEKIMH

O0BéM, U
Ne
dopma 00yueHuUs
1/ Tema siekH
OUHO-
n OuHasi 3a0yHast
3a04Has
Pa3pen 1. JIuHeliHasi ¥ BeKTOPHas airedpa, aHa/IMTHYeCKas 4 9 i
reoMeTpus B NPOCTPAHCTBE U Ha IVIOCKOCTH.

1 | Tema 1. MaTpuLibl ¥ OrpejeuTesNu. 1 0,5 -

2 | Tema 2. CucTteMsl JIMHEHWHBIX YPAaBHEHUN. 1 0,5 -

3 | Tema 3. BekTopHasi airebpa. 1 0,5 -

4 | Tema 4. AHasiuTHUeCKas reOMeTpHs. 1 0,5 -
Pa3pen 2. ®ynknuu. Teopus npepaenos. [luddepenijuanbHoe 6 9 i
ucurcaeHne QyHKIUi.

5 | Tema 5. ®yHkiuu. Teopus rpe/esos. 2 0,5 -

6 Tema 6. IIpousBogHas. [IpaBusa auddepeHLIpOBaHUSI. ? 05 )

[Tpou3sBo/iHasi CJI0XKHOHW 1 00paTHOM (HYHKIIHH.

7 Tema 7. Iuddepeniman pyHkyu. HekoTopble TeopeMbl O ) 05 )
JuddepeHLMPYeMbIX (DYHKLIWSX. ’

Tema 8. [IpuMeHeHNe NPOU3BOSHOM K UCC/IeJOBAHUIO

8 . 2 0,5 -
byHKIUH.
Pa3zgen 3. UHTerpanbHoe HcunciaeHue PyHKIMHU. 4 2 -
9 Tema 9. Heornpegenennsiii uHTerpaa. OCHOBHbIE METO/IbI ? 1 i
VIHTerPUPOBaHUsl.
10 Tema 10. lHTerpupoBaHue paijioHa/IbHbIX, 1 05 )
VppalMOHA/IbHBIX ¥ TPUTOHOMETPUYECKUX (PYHKIMI. ’
11 Tema 11. OnpeseneHHbld uHTerpai. Ilpumenenve 1 0.5 )

oIpe/ie/IeHHOr0 UHTerpasa.
Paspen 4. iluddepennpanbHble ypaBHEHHS. 2 2 -
12 Tema 12. JuddepeHimanbHble ypaBHeHuUs 1-ro nopsijxa. 05 1 i
1Y nepBoro nopsijika C paszie/sirolUMUCs NTepeMeHHbIMHU. ’
Tema 13. [IuddepeniianbHble ypaBHEHUS N-ro MOPsiKa.
13| 1Y BTOpOro nopsifika, JonyCKarolye MOHWKeHHs 0,5 0,5 -
TopsiiKa.
14 Tema 14. JIuHeliHble 0JHOPO/IHbIE U HEOAHOPOAHbIE 1Y
BTOPOTO MOPSsiIKa C MOCTOSIHHBIMU K03 duLieHTaM .
Bcero 16 8 -




4.4. TlepeyeHb TeM NpPaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

O6BéMm, u

Ne

dopma o0byueHuUst
n/ Tema rpakTHueckoro (CeMUHapCKOr0) 3aHATHUS o
m OuHasi 3a04Has HHO"

3a04Has

Pa3pen 1. JTuHeliHasi ¥ BeKTOPHAsA a/iredpa, aHa/IMTHUeCKast 4 2 )
reoMeTpHs B NPOCTPAHCTBE U HAa IVIOCKOCTH.

1 | Tema 1. MaTpuLbl ¥ OnIpefie/IUTesH. 1 0,5 -

2 | Tema 2. CucTeMbl JIMHENHBIX YPABHEHUM. 1 0,5 -

3 | Tema 3. BekTopHasi anrebpa. 1 0,5 -

4 | Tema 4. AHanUTAUECKasi TeOMETPUSI. 1 0,5 -
Pa3pen 2. ®yaknuu. Teopus npepaenos. [uddepeniuaisHoe 6 2 )
HCYHUC/TIeHHe (DYHKIUH.

5 | Tema 5. ®ynkuuu. Teopus rpeesos. 2 0,5 -

6 Tema 6. [TponsBozHas. [IpaBuna guddepeHLIpOBaHYSI. ? 05 i

ITpou3Bo/iHas CI0XKHOW ¥ 00paTHOM (HYHKLIMI.

7 Tema 7. Iuddepenuyan pyHkimu. HekoTopsle TeopeMsl 0 i 05 i
JnddepeHLIMPYeMbIX (DYHKLIMSIX. ’

Tema 8. IlpriMeHeHre NPOM3BOJHOM K UCC/IeJOBAHUIO

8 o 2 0,5 -
(yHKIMIA.
Pa3zgen 3. UHTEerpasibHOe HCUHC/IeHHe (PYHKIHH. 4 2 -
9 Tema 9. HeorpegeneHHblii nHTerpai. OCHOBHBIE METO/IbI 2 1 )
WHTETPUPOBAHUSI.
10 Tema 10. UHTerpupoBaHue paljiOHaIbHBIX, 1 05 )
VppaI[MOHAIbHBIX U TPUTOHOMETPUUeCKUX (DYHKITHIA. ’
11 Tema 11. Onpepenennsii uHTerpait. Ilpumenenve 1 0.5 )

orpe/ie/IeHHOr0 UHTerpasna.
Pa3pen 4. luddepennuanbHbie ypaBHEHHS. 2 2 -
Tema 12. IuddepeHiiranbHble ypaBHeHUs 1-ro ropsiika.

12 0,5 1 -
Y nepBoro nopsjika C pas/ieJisitoiMUCs IepeMeHHbIMH.
Tema 13. duddepeHianbHble YpaBHeHUsI N-TO MOPSiAKa.

13| 1Y BTOpOro nopsjka, AornycKarole OHWKeHUs 0,5 0,5 -
TopsiJKa.

14 Tema 14. JIuHeliHble OJHOPOAHbIE U HEOAHOPOAHbIE 1Y 1 05 )
BTOPOT0 MOPSiiKa C TTIOCTOSTHHBIMU KO3(hHI[MeHTaMHU. ’

Bcero 16 8 -

4.5. IlepeueHb TeM J1ab0paTOPHBIX padoT.
JlaboparopHble paboThI He MpeyCMOTPEHBI.

4.6. Buapl caMoCTOATEe/IbHOM Pa0oThI CTY/JeHTOB U MepeueHb YueOH0-MeTOoHYeCKOoro
o0ecrieyeHHs /11 CAMOCTOSITE/TbHOM PaboThI 00yUarOIUXCS

4.6.1. IloaroroBka K ayfUTOPHLIM 3aHATUAM

OcHOBHOI (opMoii yueOHOU pabOTBI CTYZEHTOB OYHOW (OPMBbI OOYUEHUs SIBSETCS H3ydyeHHe
JIeKLMH, B YCIOBUSIX 3a0UHOM (OpMBI 00yUeHHs — caMmocTosiTelbHasi paboTa Hafl yueOHBIM MaTepUaioM.

AyauTopHBIe 3aHSATUS IPOBOJATCS B BUZE JIEKLMN U MPAKTUYECKUX 3aHATHU.

Martepuars! IeKLMU SBJIIIOTCS OCHOBOM /IJIS1 IOATOTOBKY CTYZEeHTa K IMPAaKTUYeCKUM 3aHATUSIM.

IIpu moAroToBKe K ayZAUTOPHBIM 3aHATUSAM CTYZLEHT JO0/DKeH:

- U3yUUTb MaTepuasbl JIEKLIMHA U IPaKTUUeCKUX 3aHATHY;

- mopaboTaTh HaJi OCHOBHOM U JIOTIOJTHUTETbHOM JINTepaTypoil 1o hu3ydyaeMoil TeMe;

- 3aKOHCITeKTPOBaTh HEOOXOMMBIM MaTepHrasl, BBIHOCHMBII Ha CaMOCTOSITe/IbHOE U3yUeHHe;



- MOZIFOTOBUTHCS K OIMPOCY Ha MPAKTUUYECKUX 3aHATUSX — BblyUUTh OCHOBHbIE ()OPMYJIbI U
oIpejiesieHus;
- TpopeLIaTh 3a/lauk, 3a/jJaHHbIe B KaUeCTBe Jl0MallIHero 3a/jaHus;
OCHOBHOH 11e/Ibl0 TPaKTUYEeCKUX 3aHATUW $IBJISIETCSl pelleHre OCHOBHBIX THUIIOBBIX 3afau II0
MaTeMaTHKe, a TakKe KOHTPOJIb 3a YCBOEHMEM IIPOi/IeHHOr0 TeOpeTHUUecKoro M MpakTUUecKoro
MaTepHaJsia, X0Ji0OM BbITIOJIHEHUSI CTY/leHTaMH CAMOCTOSITe/TbHOM paboThl M UHAUBHU/Iya/IbHOTO JJOMAILIHETo
3a/laHusl.
CamocTrosiTenibHasi paboTa MOXKeT BBITOJIHSATHCS B OOBIUHBIX YUeOHBIX ayJAUTOPHSIX, B ayJAUTOPHUSIX
000py/10BaHHBIX KOMIIbIOTEPAMH C BBIXO/IOM B VIHTEpHET, a TakKe B UWTA/BHBIX 3a7ax OMOIMOTeKH, /e
MOYKHO TIOJTYYUTh He0OX0[uMble MeTOIuUYeCKre YKa3aHUs U CIiel[Ma/IbHYI0 JIUTePaTypy Mo AUCLIMIUIAHE.

[7is1 nyulliero yCcBoeHHs1 MaTepurasa Mo JucHuriiHe «MaTemaThka» TpeJyCMOTPEeHO BbIIOJIHEHHe
K&KIbIM CTYJIEHTOM WHJMBUAYaIbHOrO JOMallHero 3ajaHus. Yachl, BblJe/sgeMble Ha BbIIOJHEHHE
WH/JMBH/yalIbHOTO 3a/laHMsI, BXOJST B CAMOCTOSITE/IbHYIO paboTy CTyZieHTa.

4.6.2. IlepeueHb TeM KypCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl (TTPOEKThI) He TIPeyCMOTPEHBI.

4.6.3.

IlepeueHn TeM pedepaToB, pacueTHO-rpapuyecKux padoT

Pedepats! u pacuetHO-Tpadryeckre paboThI He TIPeIyCMOTPEHBI.

4.6.4.

a00ThI 00yUarOIIUXCH

IlepeueHb TEM U yU4eOHO-MeTOAMYECKOT0 00ecreueHus /I CAMOCTOATE/TbHOH

No O06BéMm, u
B Tema camocTosITeTbHOM dopma obOyueHUs
n/ YuebHO-MeTOAMUYEeCKOe 0becrieueHre
I paborer ouHas | 3a0uHas| OO
3a04Hast
Pa3pen 1. JIuHeliHaA U P>xeBckuii, C. B. Briciiiasg maremaruka I:
BeKTOpHas a/iredpa, NMVHeWHas anredpa U aHa/IUTHYeCKast 24 32 )
aHa/IMTHUeCKasi reOMeTpHusA B | TeoMeTpus : yueOHoe mocobue / C.B.
MPOCTPAHCTBeE M Ha IJIOCKOCTH. | PxxeBckuii. — Mocksa : UHOPA-M,
Tema 1. Marputibl U 2019. — 211 c. - ISBN 978-5-16-108269-
1 ) o . 6 8 -
OInpeJe/IUTeu. 0. - Tekcr : snekTpoHHbIi. - URL:
’ Tema 2. CucTembl MUHelHbIX| ttps://znanium.ru/catalog/product/106526 5 8 i
ypaBHEHUH. 0 (mara obpamenus: 02.09.2024). —
3 | Tema 3. BekropHas anre6pa. | PeXXuM focTyma: 1o nozrucke. 6 8 -
4 Tema 4. AHanuTUUeCKas 6 3 )
reoMeTpHs.
Pa3pen 2. ®ynkuuu. Teopus Kpemep H.III. Beiciiag MaTemaTuKa Aj1st
npeaenoB. AuddepennmanbHoe | 5SKOHOMUCTOB: YUeOHUK [/ CTY/I€HTOB 32 40 -
ucurcaeHne QyHKIUi. BBICIIIUX yUeOHBIX 3aBeZIeHUH,
5 Tema 5. ®ynkimu. Teopus] 00y4aroLMXCsl 10 SKOHOMUYECKUM 8 10 )
TIpeJiesioB. cnenyanbHocTaM. M.: FOHUTH, 2010 -
Tema 6. [Tpou3sBoHast. 608 c
IIpaBuna
6 | muddepeHLpoBaHUs. 8 10 -
[Tpou3sBozHas CI0XKHOU U
obpaTHoO¥ hYHKLUH.
Tewma 7. Juddepenuman
¢yHkumy. Hekotopbie
7 | TeopeMmsl O 8 10 -
mubdepeHIMpyeMbIX
GYHKLMSIX.
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Tema 8. IIpumenenue
8 | mpou3BoAHOM K 8 10 -
HCC/IeIOBAHUIO (DYHKITHM.

Pa3pen 3. UnaTerpanbHoe [[unaues, B. C. Briciiasi MaTemaTHKa :

18 36 -
HucuucjieHre GyHKIHM. yueOHUK 151 CTyJeHTOB yueOHBIX

Tema 9. Heoripegenennsiii | 3aBefienuid / B. C. [llunaues. — M. :
9 | unrerpan. OCHOBHbIE NH®PA-M, 2023. — 479 c. — (Beiciuee 6 12 -
MeTO/Ibl UHTeTPUPOBaHHUSI. obpasoBaHue)

Tema 10. HTerprpoBanue
paLMOHA/IbHBIX,

10| vppalMoHaIbHBIX U 6 12 -
TPUTOHOMETPUYECKUX

GbyHKIHUH.

Tema 11. OnpesiesieHHbIN
11| wHrerpas. IIpumeHenve 6 12 -
OTpe/ie/IeHHOr0 MHTerpasa.
Pa3pen 4. Iluddepennuanbubie | 3aiites M.A. Briciias MaTemaTHka:
ypPaBHeHHS. yueOHHK [Jisl CTy/JeHTOB

Tema 12. CeIbCKOXO035IMCTBeHHbIX BY30B M.: [Ipoda
HOuddepeniianbHble 2005- 398 c.

ypaBHeHUs 1-ro nopszka.
Y mniepBoro nopszaka c
pasiesroLUMUCS
repeMeHHBIMMU.

Tema 13.
HOuddepeniianbHble
yPaBHeHUs N-ro NopsifiKa.
1Y BTOpOroO nopsjxa,
JOTTyCKarolLye [TOHWKeHUs
TOpsIJKa.

Tema 14. JIuHeliHble
OZJHOPOJIHBIE U
HeoJHOPOAHbIe 1Y
BTOPOTI'0 NOPSiAKa C
MOCTOSIHHBIMU

K03 pULIMeHTaMHU.

Bcero 93 144 -
4.6.5. [Ipyrue BHAbI CAaMOCTOATE/IHLHON PA0OTHI CTY/IEHTOB

He nipegycMoTpeHsl.

4.7. IlepeyeHb TeM U BH/I0B 3aHATHH, IPOBOJAMMbIX B HHTEPAKTUBHOU (hopme

19 36 -

12

13

14

. O6wem
Ne i/t | dopma 3aHATUSA Tema 3aHATUSA NHTepakTUBHBIM METO/, u ’
1. Jlekuuist BekTopHas anrebpa VHTepakTHBHAas JIeKLMs 2

5. ®oH/| OLIeHOUHBIX CPeACTB /Il IPOBe/ieHN s MPOME)XXyTOUHOU aTTeCcTaliu
[TonHoe omucaHve (OHZA OLIEHOUHBIX CpPeACTB TeKylleldd U TPOMEXYTOUHOW aTTecTal[uu
00yJarIuXxcss C TiepeyHeM KOMIIeTeHIWi, OMuCaHWeM TI0Ka3aTe/lell W KpUTepUeB OLIeHUBaHUS
KOMIIeTeHIIW, IKaj OLleHWBaHWs, TWIIOBble KOHTPOJIbHbIE 3aZlaHUs U MeTOAWYecKre MaTepHuasbl
Tipe/iCTaB/IeHbl B IPUI0OXKEHUU K HACTOSIIIIel TTporpaMMe.

6. Yue0HO-MeTOjMuUeCKOe obecreueHye JUCIUILIAHbI
11



6.1. PekomeHnpayemas iureparypa

6.1.1. OcHoBHas MTEpaTypa

Ne ri/m1

Komn-Bo 3K3.

ABTOp, Ha3BaHUe, MECTO U3/aHKs, U3/1-BO, 0[] U3/IaHKs1, KOJMUeCTBO CTPAHML] B Gub1

I'mypman, B. E. Teopus BeposiTHOCTel U MaTeMaTHyecKasi CTaTUCTHKA :
yueb. ayist By3oB / B. E. 'mypmaHn. — 12-e u3z. — M. : FOpaiiT, 2022. — 479 10
c. — (Boicitiee obpa3oBaHe)

3anueB WN.A. Bbicluasd MaTeMaTuKa: y4ebHuK ansg
CTYOEHTOB CeJIbCKOXO3ANCTBEHHbIX By30B M.: [lpoda 2005- 15
398 c.

Kpemep H.III. Beiciiass MaTeMaTHKa /1/1s1 5KOHOMHCTOB: Y UeOHUK JJ1st
CTY/IEHTOB BBICIIMX YUeOHBIX 3aBeJieHHH, 00yUaroIuxcs 1o 11
9KOHOMMUECKUM crierjiansHocTsaM. M.: FOHUTH, 2010 - 608 ¢

PxeBckuii, C. B. Briciiiasi MaTemaTuKa I: muHeliHas anrebpa u
aHa/IUTUYeCKasi reoMeTpus : yue6Hoe nocobue / C.B. P>keBckuid. —
Mockga : UH®PA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Tekct: snekTpoHHbIi. - URL: ttps://znanium.ru/catalog/product/1065260
(mata obpartterus: 02.09.2024). — Pe;kuM 0CTYyTIA: TI0 TIOATHCKE.

OJIeKTPOHHBIN
pecypc

HlumaueB, B. C. Beiciiags marematuka : yueOHWK [Jii CTY[EeHTOB
yuebOHbIX 3aBefieHuti / B. C. Hunaues. — M. : UHOPA-M, 2023. — 479 c. 10
— (BricItiee ob6pa3oBaHue)

6.1.2. loniotHUTeE/TbHAs JUTEPATypa

Ne ri/m1

ABTOp, Ha3BaHUe, MeCTO U3ZaHUs, U3/-BO, T0J] U3ZaHNUsI, KOJINUeCTBO CTPAHMUIL]

1

I'eBopksH I1. C. Beiciias matematvka. JIMHeliHas airebpa v aHaIUTHYeCKass reOMeTpUsl. —
M.: ®PUSMATIJIUT, 2011. — 208 c.

I'mypmaH, B. E. PyKoBO/CTBO K peIIeHHIO 3a/jau 110 TEOPHUHU BepOSTHOCTeH ¥ MaTeMaTU4yeCKOM
craTUcTHKe : yueb. roco6. asis By3oB / B. E. I'mypman. — 11-e u3g., repepab. u fgom. — M. :
FOpatiT, 2022. — 406 c. — (Briciiee obpa3oBaHue)

XykoBa, I'. C. Beiciias maTemaTuka i1 OakanaBpa. IlpakTvkym : yueGHOe mocobue : B 2
vactax. Yacte 2 / I.C. XXykoBa. — MockBa : UH®PA-M, 2019. — 275 c. — (Bsiciuee
obpasoBanme). - ISBN 978-5-16-108294-2. - Tekcr: snmektponHbii. - URL:
https://znanium.ru/catalog/product/1067390 (mata oOpamjenus: 02.09.2024). — Pexum
JOCTYyTIa: M0 NOATHCKE.

Kpemep H.III.. u ap. Briciias MaTemMaTHKa [ijisi 5KOHOMUCTOB: [1pakTUKyM ZIJIsi CTYZIeHTOB BY30B,
00yvaroIUXCsl 10 SKOHOMHUeCKUM crierpanbHocTsM / [H.III. Kpemep. u ap.]; mog pea. mipod.
H.III. Kpemepa. — 2-e u3f,, iepepab u gomn. — M.: FOHUTU-JAHA, 2007.—479 c.

Jlyary K.H., ITucemennsii [I.T. u 1p. COOpHUK 3afau 1o BeIciIei Matemaruke. 1 Kypc / K.H.
Jynry, O.T. IMucbmennsii, C.H. ®eaun, FO.A. IlleBueHko. — 7-e u3g. — M.: Alipuc-nipecc,
2008. - 576 c.

6.1.3. IlepyoanyecKue U3jaHUA
He nipegycMoOTpeHBI.

6.1.4. MeToauuecKue yKa3aHusi /1A 00yJaKIIUXCHA MO0 OCBOEHUI0 JUCIHUIUITHHBI
Metoauueckrie yKa3aHUst HAXOATCS B CTaZIUK pa3pabOTKH.
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6.2. Ilepeuenb pecypcoB HH(OPMALMOHHO-TE/IEKOMMYHHKAI[HOHHOIN ceTH «VIHTepHeT»
(naee - ceTb «VIHTepHeT»), HEOOXOAUMBIX /I/Ifl 0CBOEHHS AU CLIUTI/IMHBI

Ne /it Ha3BaHue WHTepHeT-pecypca, aZipec U PeyKUM JJOCTyTIa
MaremaTrueckoe obpa3oBanue. O0IIe10CTyHAs 3/IEKTPOHHAst OMbMoTeKa [ 3MeKTpOHHbBIN
1 pecypc]. URL: https://www.mathedu.ru (gata obparrenus: 04.06.2024).
HayuHasi 6ubmoTeka OTKpBITOro AiocTyrna [DnekTpoHHbIi pecypc]. URL:
2 https://cyberleninka.ru (mara obpaienus: 04.06.2024).
OO1epoccuiicKyii MaTeMaTUUeCKH TIopTast (MH(pOpMaI[MoHHas CUCTeMa) [D/IeKTpOHHBIN
3 pecypc]. URL: http://www.mathnet.ru (zata obparenus: 04.06.2024)
DneKTpOHHO-OMO/MMOTeYHast CUCTeMA « Y HUBEPCUTETCKasi OMb/iMoTeKa OHIaiH». [ D/1eKTPOHHBIN
4 pecypc]. URL: https://biblioclub.ru (mata obpaienus: 04.06.2024).

6.3. CpeacTBa obecriedeHHs 0CBOEHUS AUCIUTITUHBI

6.3.1. KomnboTepHble 00yJaiyie 1 KOHTPOIMPYHOIIHE MPOrpaMMbl

@dyHKLMS MPOrpaMMHOro obecrieueHust
Ne | Bup yuebHoro | HanmeHoBaHUe NPOrpaMMHOTO Sy —
/T 3aHATHUS obecrieueHUs KOHTDOJTb ACTIDY oOyuarormas
o1as
1 JlekiioHHbIe, |CHCTeMa JUCTAaHI[MOHHOIO + + +
rpakThueckue |00yuenust Moodle

6.3.2. Ayauo- u Buieonocoous

He npegycMmoTpeHsI.

6.3.3.

He npegycMmoTpeHsI.

KoMnbloTepHble Npe3eHTaly y4eOHbIX KypPCOB

7. OnucaHue MaTepUaIbHO-TeXHUYECKOH 0a3bl, He00X0AMMOM /115t
OCYIIIeCTB/ICHHA 00pa30BaTe/ILHOI0 MPoIjecca Mo JUCIMILIHHE

HanmeHoBaHue 060py/j0BaH-
No HBIX YUeOHBIX KAOUHETOB,
[TepeueHb OCHOBHOTO 000PYZOBaHUs, TPUOOPOB U MaTepUasioB
/1 00BEKTOB /17151 IPOBe/IeHHsT
3aHATUI

1 I'-317 — ayguropus st Cron ayg. — 10 ., cron — 9 mmr., mkad s mpud. — 3 IiT.,
MpoBeieHrs1 1ab0paToOpHbIX, |CTY/ yueHHd. — 31 mT., AOCKa A/TexTok. — 1 mrT., 06opyzoBaHue
CeMHHAapCKUX U J71s TabopaToOpHBIX paboT 10 MOJIEKY/ISIPHOM (pu3rke U
MpaKTUUeCKUX 3aHITUM, TEePMOIUHAMUKH (3J1. IITUT, IPOOUPKH, TEXHUUECKHE BECHI,
TPYIIIOBBIX U MUTIEeTKY, TPYyLLA)

WH/VBU/1yalbHBIX

2 ['-322 — ayguTtopus st [Ikad c 3/ aB. — 6 WT., ceid-2 mT., Kpecao — 2 MIT., CToa 1
CaMOCTOSITe/IbHOM paboThl U [TyM0O. — 13 1mT., cTO/ ABYXTYyMO. — 1 10T., CTOM ayj. — 5 IIT.,
WH/VMBU/lyalbHBIX mkad 715 oA, — 1 wrt., ctys jab. — 1 mr., cTyn yuyeHdd. — 6 1mT.,
KOHCYJIbTal[ui CTYJ T/MSITKUA. — 17 1UT., KOMIbIOTep — 2 1WT., ¢p/pe3ak — 1 mirT.,

M®Y — 1 wr., npuHTep — 2 IIT.

3 I'-324 — ayguropus gjist Cron aya. — 15 ., cTon 0AHOTYMO. — 1 IIT., CTYJT yUYeHHY. —
TpoBe/leHus1 JTabopaTopHbIX, |31 IIT., JOCKA J/TeX.TOK. — 1 IIT., JeMOHCTPAL[IOHHbIe
CeMHHApCKUX U Marepuasbl
TpaKTUUeCKUX 3aHITHH,

TPYIINOBBIX U
WH/JVMBU/1yalbHBIX
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8. MeXxaucuuI/IMHApPHbIe CBA3H

IIpoTokon
CorJiacoBaHUs paboueli MpOrpaMMbI C IPYTUMH AUCIUTUTHHAMUA

HaumeHnoBanue Kadenpa, c koTopoii ITpennoxeHus: 06 U3MEHEHUSX B
JMUCITUTUIMHBI, C KOTOPOH | MPOBOJAMJIOCH COIJIacOBaHue [paboueii mporpaMMe. 3akaroueHue 00
NIPOBOJUJIOCH WUTOrax COIJlaCOBaHUs
corjiacoBaHue
CoBpeMeHHbIe
VH(OpMaLMOHHbIE VHpopMaLMOHHBIX
TeXHOJIOTMU U CUCTeMbl | TeXHOJIOTUM, MaTeMaTUKU U CornacoBaHo
VICKYyCCTBEHHOIO ¢busukn
VIHTeJlJIeKTa

14



JIuct u3MeHeHu# padoueil NporpaMmMsI

IIpunoxenue 1

Howmep u3menenus

Howmep mipoTokoia
3acefjaHus
Kadephl U JaTa

CTpaHuLpl €
V3MeHeHUs MU

[TepeueHb OTKOppPEK-
THUPOBAHHBIX ITyHKTOB

ITogmnuce 3aBe-
JAyHoLero
Kacdeapoi

Ne 1 ot 03.09.24

12

6.1
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IIpunoxenwue 2

JIucT nepuouUecKnx MpoBepoK paboueii MporpaMmebl

[ o/KHOCTHOE /U110, TIPO-
BojuBlee rpoepky @.1.0.,
JIOJKHOCTb, TIOATIUCH

Hara

[ToTpebHOCTH B
KOPPEKTUPOBKE

[TepeueHb MyHKTOB, CTP.,

paszenos, TpeOyOIIX
U3MeHeHUN
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ITpunoxenue 3
OENEPAJIBHOE I'OCYOAPCTBEHHOE BIO/IPDKETHOE OBPA3OBATEJIBHOE

YUPEXXIEHUWE BBICIIIEI'O OFPA3OBAHUSA «JIYTAHCKUM I'OCYJAPCTBEHHBINM
ATPAPHBI YHUBEPCUTET UMEHU K.E. BOPOIIIIOBA»

®OH/J OLIEHOYHBIX CPE/ICTB
1o JucLuruivHe (Moay/to) «MaTemaTuka»

Harmpasnenue nozrorosku: 05.03.06 Dkosorus v pupojoro/b30BaHue

HaripaBnieHHOCTE (MpoGhu/b): KOJIOTHS B CEJIbCKOM XO03SIMCTBE ¥ MPOMBIIILIEHHOCTH

YpoBeHb nipodheccHoHaIbHOTO 00pa3oBaHus: OakajaBpyaT

"o Hauana nogroroeku: 2024

JIyrauck, 2024
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1. IEPEYEHb KOMITETEHIIU, COOTHECEHHBIX C UTHAUKATOPAMU JOCTIKEHUS KOMITETEHIIVI, C YKASAHUEM 3TAIIOB X
®OPMHPOBAHMNSA B ITPOIIECCE OCBOEHUSI OBPA3OBATEJ/ILHOW ITPOT'PAMMBI

Ko, ®DopMyMpoBKa WnpykaTopbl Otan (YpoBeHb) [nanupyemble pe3y/bTaThl HanmeHoBaHue HaumeHoBaHue O11eHOUHOT0
KOHTPO- KOHTDOJIUPYeMOit TIOCTYDKEHUsT OCBOEHUSI 00yueHus Mozynel u (Wim) Cpe/icTBa
JIpyemMon KOMIIEeTeHLIH KOMIIeTeHLIUN KOMIIeTeHLIN pasziesioB AUCLTUIHBI Texyrmuii [pomexyTouHast
KOMITe- KOHTPOJIb aTTecTalys
TEeHLH
OIlK-1 CriocobeH OIIK-1.1 [lepBb1ii 3Tan 3HaThb: OIpe/e/ieHNs] OCHOBHbBIX Tectel JK3ameH
TIPUMEHSITh IpumeHsieT 6a30BbIe | (TTOPOTOBBIM MaTeMaTHIeCKUX TIOHSTHH, 3aKPBITOTO
0a30BbIe 3HAHUS 3HaHUs YPOBEHb) MaTeMaTH4eCcKyr0 CUMBOJIUKY, THIa
(yHOAMeHTabHBIX | MaTeMaTHYeCKoro OCHOBHBIE aKCHOMBI, TEOPEMBI U
pasziesioB HayK O LMKJIa TIPY peLleHnH 3aKOHOMEPHOCTH, KOTOPBIM
3emie, 3a71au B TIO/TYMHSFOTCS MaTeMaTHUYecKye .
€CTeCTBeHHO- ripocecCcroHaTBEHON TIOHSTHsI, OCHOBHBIE TPHUEMBI E:iﬂgg;éf;ﬁggzﬂ "
Hay4YHOT0 U JIesITe/TbHOCTH [I0Ka3aTesibCTB TEOPEM U 5 a ecKasT ’
MaTeMaTUIecKoro MaTeMaTUIeCKUX YTBeP)KIeHHH, AT
LIMKJIOB TIPH MeTO/Ibl MaTEMaTUIECKOTO FCOMETPHA B
peleHny 3a/1au B aHa/M3a, aHaTIMTHYeCKOn MPOCTPAHCTRE 1 Ha
00/1aCTH 5KO/IOTUH reoMeTPUM, JIMHEeHHOM aareOpkl; gggcg?émq') -
U TIPUPOAOTIONB- Bropoii stan yMeTb: aHa/IM3UPOBaTh 33/1auy, Teo'zlim ﬁpem ’ Tectsl OK3aMeH
30BaHUs (TTpOJBUHYTHIM BbiZiesisisi ee Ga3oBbIe TndbdepermpanmnsHoe OTKPBITOT'O
YPOBEHB) COCTaBJISTFOIIIVE, TIPUMEHSITh e N—— THITA
HIMETOIIIYI0CS TeOPETUUYECKYHO Paszen 3. (BOTIPOCHI
v basy; WurerpansHoe A7 01IPOCa)
Tpetuit sTan HMeTb HaBBIKHU: TIEPEeBOJUTh IR— " VnpyBupyan | Ok3ameH
(BBICOKMI peasbHY0 3a7auy Ha Pasyen 4 > bHast
YPOBEHb) MaTeMaTUJeCKUH S13bIK, BLIOUPATh Tud d)epéHL[I/IaHBHbIe KOHTPOJIbHAsT
MeTOZ] ee PellleHHsl CTpOUTH YDABHEHH pabota
MPOCTeMNILINe MaTeMaThIecKue
MO/Ie/T! TIPH PellieHNH
ripocecCMOHaTBHBIX 3a/1ay,
CaMOCTOSITe/TbHO PacIIMpsITh U
yrIyOISITh MaTeMaTHIecKHe
3HaHUSL.
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2. OIIMCAHME ITOKA3ATEJIEM 1 KPUTEPUEB OIIEHBAHIA KOMITETEHITSA
HA PA3/IMYHBIX 3TAITAX UX ®OPMHNPOBAHVS, OIIMCAHUME HIKAJI OHEHNBAHUSA

KpaTkas ITpencrasne-
Ne HanmeHnoBaHue HUe
XapaKTepUCTUKa Kpurtepun
n/ OL[€HOUHOTO OLIEHOYHOT O [ITkana orjeHMBaHUSA
o cpescTBa OLIEHOYHOTO CpejCTBa B OLIeHUBAHUS
cpejiCcTBa
dhoHge
1. | Tect Cucrema TecTtoBbIE B TecTe BBITIOTHEHO OneHka «OmauuHo»
CTaHJApTU3UpOBa | 3aJaHus 90-100% 3amanmuii (5)
H-HBIX 33J]aHUH, B TecTe BbITIO/IHEHO OrieHka «Xopouwo» (4)
TI03BOJISTIOIIAsT 6onee 75-89%
WU3MEPUTH 3a/laHul
YPOBEeHb 3HAHUM. B TecTe BBIMOMHEHO OrjeHka «Ydoenemeo-
60-74% 3amanuii pumenbHo» (3)
B TecTe BobImoHEHO OneHka
MeHee 60% 3aaHMIA «Heydoenemso-
pumenbHo» (2)
Bonbiias yactb OreHka
oripejie/ieHUH He «Heydoenemso-
Tipe/icTaB/eHa, Jmbo pumenbHo» (2)
Tpe/iCTaB/ieHa C
rpyObIMH oLIMOKaMHU.
2. | Ompoc dopma paboThl, Boripocs! K IIpogemoncTprpoBaH | OueHka « OmauuHO»
KOoTOopast orpocy bl TTpe/ITioJiaraeMble 5)
T03BOJISIET OTBeTbI; IPaBUJIbHO
OLIEHUTh WCTIONb30BaH
KpYro3op, yMeHre aIrOPUTM
JIOTUYeCKU 000CHOBaHMI BO
TOCTPOUTH OTBET, BpeMsi pacCy»/leHui;
yMeHue eCTb JIOTHKA
TIPO/IEMOHCT- pacCyKieHUH.
pHpOBAaTh IMpogemoncTpupoBan | OteHka «Xopowo» (4)
MOHOJIOTUUECKYIO bl TIPeATIO/IaraemMble
peub U WHbIe OTBETBI; eCTh JIOTHKA
KOMMYHHKATHUBHbI paccy>kaeHuid, HO
€ HaBBIKU. HETOYHO UCI0/Ib30BaH
YcTHBIN OnIpoc aroOpuT™M
obagaeT 000CHOBaHUH BO
OosbIIMMHU BpeMsi pacCy»/ieHui 1
BO3MOYXHOCTSIMU He BCE OTBEThI
BOCTIUTaTeIbHOTO TIOJTHBIE.
BO3/eMCTBYS, IMpogemoncTpupoBan | OtleHKa
Co3/jaBast yC/JI0BUS bl TIpe/irio/iaraeMble «Y0oenemeopumenbHO
ISt OTBEThI, HO » (3)
HehopManIbHOTO HeTIPaBUJIbHO
oOITIeHuI. HCTI0/Ib30BaH
aNropuTM
000CHOBaHMIA BO
BpeMsi pacCyKAeHuH;
OTCYTCTBYET JIOTHKa
pacCy>kJeHuii; OTBeThI
He TIO/HBIE.
OtBeTrl He Ouexika
«Heydoenemeopumenb
TIpe/ICTaBJ/IeHbI.

Ho» (2)




NupuBupyanbHa
s1 KOHTPOJ/IbHas
padota

Cpegxctso
TIPOBEPKHU
BJIa/IeHUsT
HaBbIKaMH
TIPUMEeHeHUsI
MO/TyUeHHBIX
3HaHUM 110
3apaHee
orpe/ie/IeHHOM
METO/TUKE JI/IsT

pelieHus 3a/au.

ITepeuens
3a/IaHUM,
BXO/SILUX B
KOHTPOJIbHY
10 paboTy

[IpomemMoHCTPUPOBAHO
TOHUMaHKe MeTOAUKU
pellieHus 3alaukl U ee
TIpUMeHeHHe.,
Peienne kaueCcTBeHHO
odhopmMsieHO
(aKKypaTHOCTB,
JIOTUUHOCTb ).
Ncnonb3oBax
TPaJUIIUOHHBINA UIH
HeTPaJAULIMOHHBIN
TO/IXO/] K PelleHUI0
3a7laui. 3ajaua
pellieHa MpaBU/ILHO.

OrieHKa «OmauyHo»

®)

[IpomemMoHCTPUPOBAHO
[MOHMMaHue MeTO/IMKU
pellleHle U ee
TpYMeHeHUe.
Pemenuie 3amaun
TpaBU/IbHO
odopmeHo. 3agaya
peleHa MpaBUIbHO.
Ectb oTnenbHbIe
3aMeyaHusl.

Orjenka «Xopowo» (4)

[TpomemMoHCTPUPOBAHO
MOHMMaHue MeTOIUKU
pelLleHus U YaCTUUHOe
ee IIpUMeHeHue.
3azaua pereHa
YaCTUYHO.

OrneHka
«Y0oenemeopumenbHO

» (3)

38,[[&1‘{8 He pellieHa.

OrieHka
«Heydoenemeopumeb
HO» (2)

B TecTe BBIMTO/JIHEHO
MeHee 60% 3agaHui

«He 3autreHo»

JK3aMeH

KonTtpossHoe
MepOIIpUsITHe,
KOTOpoOe
MIPOBOJUTCA I10
OKOHYaHWUU
H3y4yeHusl
JVCLIATI/INHBL.

Bonpocs! k
JK3aMeHy

ITokasaHo 3HaHuMe
TeopUH BOTIPOCa,
TTOHSITUITHO-
TePMUHOJIOTUYECKOTO
arrapara
UCIUTITUHBI; YMEHUE
aHa/IM3UpPOBaTh
rpobsiemy,
coJiep>KaTesibHO U
CTHIMCTUUECKU
IPaMOTHO HM3/1arath
CyTh BOTIPOCa;
r/1y00KO TTOHUMATh
MaTepuat; BjlafieHre
AHAJTUTUYECKUM
CIIoCco0OOM U3/I0KeHUs
BOITPOCA, HAyUHBIX
njieli; HaBbIKaMH
apryMeHTaly U

OrnieHKa «OmauyHo»

®)
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aHasm3a (hakToB,
COOBITUH, SIBIEHUI,
TIPOL|ECCOB.
BricTraBnsieTcs
obyuarorremycs,
TI0JIHO, TI0IpOoOHO U
rPaMOTHO
OTBETHUBIIIEMY Ha
BOTIPOCHI OWseTa u
BOITPOCHI
JK3aMeHaTopa.

ITokasaHo 3HaHuMe
OCHOBHBIX
TeOPeTHUeCKUX
MOJI0XKEHUM BOMPOCa;
yMeHHe
aHaJIM3UPOBAaTh
siB/ieHUs, (DaKThI,
JIeNCTBUS B paMKax
BOIPOCa;
CoJlepKaTe/TbHO U
CTUTUCTUUECKU
IPaMOTHO HM3/1araTh
CyTb BOTIPOCA, HO
MMeeT MeCTO
He/IoCTaTOYHast
TI0JTHOTA OTBETOB TI0
W3/1araeMoMy
BOTIPOCY.
[IpogemoHCTpHUpPOBaHO
B/IaJIeHUE
aHAJTUTUYECKUM
CII0COO0OM U3/I0KEeHHST
BOIPOCA 1 HaBbIKaMU
apryMeHTal[|H.
BricTaBnsierca
obyuatolemMycs,
TTOTHOCTBIO
OTBETUBLIEMY Ha
BOTIPOCHI OuseTa v
BOTIPOCHI
JK3aMeHaTopa, HO
JIOTTyCTUBILIEMY TIPH
oTBeTax
He3HauUTe/bHbIe
OIINOKH,
yKa3bIBalolye Ha
Ha/nyue
HECUCTEMHOCTH U
Mpo06eJIoB B 3HAHUSIX.

Ouenka «Xopowo» (4)

[TokazaHo 3HaHUe
TEOpPHH BOITpOCa
(hparmeHTapHO
(HerosHOTA
V3/10’KEHUST

OrieHka
«Y0oenemeopumenbHO

» (3)
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MHOpMaLIK;
orepupoBaHue
TIOHSITUSIMU Ha
OBITOBOM YDOBHE);
yMEHUe BbIJIeJTUTh
TJIaBHOE,
chopMy/TUPOBaTh
BBIBO/IbI, T10KA3aTh
CBSI3b B TIOCTPOEHUU
OTBeTa He
MPO/IeMOHCTPUPOBAHO.
Bnapenue
AHaTUTUYECKUM
CIIoCOO0M M3/I0KEeHHST
BOIIPOCA U B/afieHHe
HaBbIKAMHU
apryMeHTaluy He
MPO/IeMOHCTPUPOBAHO.
OO0yuaromuiics
JOTYCTHJT
CyIIleCTBEHHbIE
OIIIMOKY TIPU OTBETax
Ha BOITPOCHI OM/IETOB
Y BOTIPOCHI
JK3aMeHaropa.

3HaHue MOHATUMHOTO
arrapara, Teopyu1
BOIPOCa, He
TPO/IEMOHCTPUPOBAHO;
yMeHHe
aHa/IM3UPOBATh
yueOHbII MaTepras He
TPO/IEMOHCTPUPOBAHO;
B/IaJieHre
aHAJTUTUUECKUM
CroCcoO0M U3/I0KEeHHUST
BOIPOCA U BIafieHue
HaBbIKAMH
apryMeHTal|u He
MPO/IEMOHCTPUPOBAHO.
OO6yuarouuiics He
OTBETWUJT Ha OZIH U/
JiBa BOTipoca buiera u
JIOTIOJTHUTETbHbIE
BOITPOCHI
JK3aMeHaropa.

Or1ieHKa
«Heydoenemeopumenb
HO» (2)
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3. TUIIOBBIE KOHTPOJIbHBIE 3AJJAHUSA NJ/IN NTHBIE MATEPUA/JIbBI,
HEOBXO/IUMBIE I/ OEHKH! 3HAHUM, YMEHWI, HABBIKOB U (1JIN) OIIBITA
JEATE/TbHOCTH, XAPAKTEPU3YIOIIX 3TAIIBI ®OPMHUPOBAHVS KOMITETEHIVI
B ITPOIIECCE OCBOEHUSA OBPA30BATE/IbHON ITPOT'PAMMBI

OueHoYHBbIEe CPe/JCTBA /1A NPOBe/ieHNHs TeKYIIero KOHTPOJIs
Tekyl i KOHTPOJIb OCYILeCTB/ISIeTCS TIpero/jaBaTesieM JWCLUIIMHBI TIPY MPOBeleHNH 3aHATUN B
(hopMe TeCTOBBIX 3a[jaHUH, YCTHOTO OMpOCa M pacueTHOW paboThI.

OIIK-1. Cnioco0eH npuMeHSATH 0a30BbIe 3HaHUs (yHAAMEHTA/IBHBIX Pa3/ie/IoB HaAyK 0 3emiie,
€CTeCTBeHHO-HAyYHOT'0 U MaTeMAaTHYeCKOro IIMK/IOB NPH PelIeHHH 3aAad B 00/1aCTH YKOJIOTHH U
NPHPO/0N0/Ib30BaHusA

OIIK-1.1. IIpumeHsier 6a3oBble 3HAHMSA MaTeMaTHYeCKOro IMK/Aa NMPH pelleHNH 3ajay B

npo¢eccCOHATLHOU /IefiTe/IbHOCTH

IlepBblii 3Tanm (MOPOroBOil ypoBeHb) — MOKa3biBaeT C(GOPMHPOBAHHOCTH TMOKa3aTesi
KOMIIeTeHIIUM «3HaTb»: ONpe/ie/ieHHsI OCHOBHBIX MaTeMaTUUeCKUX TOHATHM, MaTeMaTh4yecKyro
CUMBOJIMKY, OCHOBHBIE aKCHOMBI, TeOpeMbl U1 3aKOHOMEPDHOCTH, KOTOpPbIM IOJUUHSIOTCS
MaTemMaTUuecKde TIOHSITUS, OCHOBHble TPUEMBI [l0OKa3aTelbCTB TeOpeM M MaTeMaTUuecKHx
YTBEP>KJ€HHUI, MeTO/[bl MaTEMaTHUECKOTO aHa/li3a, AHA/TMTUIEeCKON reOMeTpUH, TMHEeHHOMW are0phr;

TecTroBbIe 3d/ldHUA 3dKPbITOT0 THIIA

1. Marpuiia Ha3bIBaeTCsl KBaJ[paTHOM, eC/H...(8blOepume 0OUH 8apuaHm omeema)
a) YKCJI0 ee CTPOK MeHbIIle YKC/ia CTO/OIOB;

6) urc/Io ee CTPOK paBHO YKC/TY CTOJIOLIOB;

B) UMCJIO CTPOK OOJIbIIIe UKC/Ia CTOJIOLIOB;

T') BCe 3JIeMeHThI TJIaBHOM [IMaroHav HyJIH.

2. Ecn aBa HeHy/eBbIX BEKTOpA JieKaT Ha OJHOM TPSMOM WM Ha Tapasule/ibHbIX TIPSIMbIX, OHH
Ha3bIBAIOTCA...(8bIOEpUMe 0OUH 8apuaHm omeema)

a) KOJ/UIMHeapHbIMU

0) KOMIT/TaHAPHBIMH

B) PaBHbIMU

I') COHanpasneHHbIMU

3. CkansipHbIM TIpOU3Be/IEHHEM JBYX BEKTOPOB Ha3bIBaeTCsl TpOU3BefieHHe...(8blbepume 0O0UH
g8apuaHm omeema)

a) UX MOAYyJieu;

0) ux MoAy/iei, yMHOXKeHHOe Ha CUHYC yTJIa MeXy HUMU;

B) UX MO/lyJ/iel, yMHO>KEeHHOE Ha TaHTeHC yTjia MexXJy HUMU;

') UX MOJly/iel, yMHOXKeHHOe Ha KOCUHYC yTJla MeXXJy HUMU

4. [lnvHa oTpe3Ka, 3aZlAHHOIO0 KOOpJMHATaMM Hauyajla M KOHL|a OIpejessieTcss Io (Qopmyie:
(8blbepume oOuH 8apuaHm omeema)

a) AB:\/(Xz_X1)2+(Y2_Y1)2
0) AB:(X2+X1>2_(}’2+}’1)2
B) AB:(XZ_X1)2+(Y2_.V1)2
r) AB:\/(X2+X1)2_(Y2+Y1)2
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ax+b

5. MHOXecTBO nepBoo6pasHbIX A1 GyHKumu f(x)=e uMeeT BUf,...(8bl6epume oOuH

eapudHm omeema)

a) F(x)zleax+b+C
a

6) F|x|=e™""+C

lx+b

B) Flx)=e® +C
r) Flx|=ae™"+C

Kimoun

Uik || =
oo |- (o

6.IIpouumatime mekcm u ycmaHosure coomeemncmeue
YpaBHeHHe MpsIMOM Ha TUIOCKOCTH MO)KET MUMeTh Pa3/IMUHbIM BHJ B 3aBUCUMOCTU OT YCJIOBUS.
CooTHecHTe ypaBHEHHe TIPSIMOM C THIOM, KOTOPOMY OHO COOTBETCTBYET

1 X, Y a) | YpaBHeHHe TIPSIMOM, MPOXOZsIIel uepes 2 3aJjaHHbIe
a b TOYKU

2 Ax+By+C=0 0) | YpaBHeHue npsMo¥i C yrioBbIM K03 duipieHTOM

3 y=kx+b B) [TapameTpuueckoe ypaBHeHHe MPSMOM

4 Y=V _XTX r YpaBHeHHe NPsIMOM, NPOXO/slijel yepe3 3aZlaHHYIO0
Yo~ Y1 XX TOUKY

5 y—yo=k(x—x,) 1) | OOliee ypaBHeHHe MPAMOK

e) | YpaBHeHue NPSIMOM «B OTPe3Kax»

3anuiuTe B TabIdIly BoIOpaHHBIE OYKBBI I10/] COOTBETCTBYIOIMMH LB paMu
1 2 3 4 5
e I 0 a r

Bropoii 3Tan (MpoBUHYTbIH YPOBeHb) — NOKa3bIBaeT C()OPMHUPOBAHHOCTH NOKa3aTe/is
KOMIIEeTeHI[UH «YMeTb»: aHa/IM3UPOBaTh 3a/jauy, Bbljlessisl ee 6a30Bble COCTaBIISIOIINE, TPUMEHSTh
MMEIOILYIOCS TeOpeTHYecKyto 6a3y K pellleHHIo 37ileMeHTapHBIX 3a7ay;

3a/jaHusA OTKPHITOTr0 THIIA
1. Onuna BekTopa d =(3;-4;0) paBHa...

2 6 3
2. Mana matputia A=|1 —1 4|. IIpou3sBesieHHe 31eMEHTOB eé MOOOYHOM [raroHa u PaBHo...
5 -2 8

3. YrnoBo# ko3dduumeHT nipsimoit 5x—20 y+12=0 paBeH ... (OTBeT Ipe/CTaBUTh B BUje [€CATUUHOMN
apobmn).
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4. TIpousBogHas GpyHkuun y=6—2 X'+ % x* B TOUKe Xo=1 paBHa...

99X’ —7x+1
5. TIpenen Gpyukipu lim XX

—————— paseH...
x—o 3X+4Xx—2 P

Kiroun

5

-15

0,25

-5

A Bl Bl Il

3

Tperuii »3Tan (BbICOKMII ypOBeHb) — TIOKa3biBaeT C(OpPMHUPOBAaHHOCTH MOKa3arTeis
KOMIIETeHI[UH «HMMeTh HaBbIKW»: N1ePeBOJUTh PeasbHYI0 33/jauy Ha MaTeMaTHUeCKUi si3bIK, BEIOMpATh
METOJ, ee pellieHWs] CTPOUTh MPOCTEeHIle MaTeMaTHueCKrue MOZe/H TIPU pellieHnH MpodecCUOHATBHBIX
3ajlau, CaMOCTOSITe/TbHO PaCIIUPSTh U YIyO/IATh MaTeMaTUUeCKUe 3HaHUS.

IIpakTHUyeckue 3aiaHUA:
1. TlpeanpusiTe BbIMyCKaeT MPOAYKLMIO ABYX BU/IOB, UCMO/b3ysl MPA 3TOM TpPU BUJA Cbipbsi. IlycThb

1 3
HOPMBI Pacxo/ia ChIPbsi XapakTepu3yroTcst Matpurieit A=|4 2 |. CTOUMOCTb e[JMHHUIIbI KQXKJOTO THIIA
5 1

CbIpbsl 3ajlaeTCs MaTpuilei-cronbiom P=|"| a mjaH BeIMyCcKa TPOAYKIMH MaTPHIEH-CTPOKOM

4
B=[100 200 300|. OnpezsenuTs 3aTpaThl U OBLIYK CTOUMOCTD ChIpbs, HEOOXOAUMbIE /IS JAHHOIO
IIJIAHOBOT'O BBIITYCKa IIPOAYKLIUU.

B omeem 3anucams 3HaueHue obwjeti Cmoumocmu ChbIpbs.

2. YcraHoBUTb, oOpa3yeT /M 3a/jaHHas CHUCTeMa BeKTOpPOB 0a3uc B  IIPOCTpaHCTBe R;
@,=13;2;-2],d,=(6;4;-4),a,=(1;1;-1].

Omeem 3anucamb c108amu «obpazyem» uiu «He obpazyem»

3. Pemmrts 3azauy Komm 1 guddepeHiyansHoro ypapHenus y =—y, y[0]=1.

B omeem 3anucamb 3HaueHue, K KOMopomy CmpemMumcsi peweHue npu x —, +oo.

4. Cmepu mpuOMMKaeTcss K TOPOAY TPSIMOJMHEHHO CO CKOPOCTBIO, KOTOpas M3MEHSIeTCS 10 3aKOHY
V=2t+1 Tphet—BpeMs B ceKyHjax. HaliTu myTh, KOTOPBII NPOK/ET CMepy 3a MPOMEeXXYTOK BpeMeH!

b

oTt;=1cpgot,=3c.

2x 1
=0
4 2
5. PeluTs ypaBHeHue
Kiroun
1 CornacHo hopmysie 3aTpaThl ChIPbsi COCTABISIIOT

S=BA=(100-1+200-4+300-5 100-3+200-2+300-1|=(2400 1000
OO111yr0 CTOMMOCTD CBIPbSI BBIYUC/INAM 110 (hopMmyie:
Q=SP=2400-2+1000-4=8800

Ot1BeTt: 8800

2 a,a,,a
CorlacHo KpuTepus 0asrca B R,, cHCTeMa BeKTOpPOB 1> ~2° ~3 obOpasyeT 0a3uc, Toraa u
TOJIBKO TOT/]a, KOT/Ia OTIpe/ie/TTelTb, COCTAB/IeHHBIM M3 KOOPAWHAT BeKTOPOB, OT/IMUEH OT HYJISL.

Brruvicim 5ToT Ooripeie/iMresib.
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3 6 1
A=|2 4 1]=3
-2 -4 -1
=3(-4+1)- 6(- 2 +2) +1(- 8 +8) =0.

2 1
-2 -1

2 4
-2 -4

4 1
-4 -1

-6 +1

CriepgoBaTesibHO, CICTeMa BEKTOPOB a1, 03505 ye obpa3syet 6asuc B mpocTpaHCTBe R;.
OT1BeT: He o0Opasyer.

/ -
=Y apnsercs guddepeHIanbHBIM ypaBHeHMeM 1-T0 mopszKa

YpaBHeHue
paszensouMIcs repeMeHHbIMU. COTJIaCHO aArOpUTMY pellleHus HaliJieM cHauasa obiriee
d d dx
4y Yy — (y #0)
peliieHre. 3aMeHUM Y wa dx nonyunm AX YMHOXUM ypaBHeHMe Ha Y U
d_y =-dx

nonyuum: Y
[TpouHTErpUpyeM NoayyeHHOe PaBeHCTBO:

ln|y| =-x+1n|C, rae C - const . ln|y| :1ne"‘+ln|C|=> y =Ce " - obmee
pelieHue.
Haiizmem perenue 3aaun Koy, nmogcraBus B obiiee perienre x=0 u y=1:
1=Ce’ = C =l.
y=e".

Wrak, monyunnv pemenve 3azauun Koy

Wccnepyem nosezieHye perenus npy X — +0!
L .1 1
lime " =lim — =— =0.
X— +00 X— +00 eX +w
Takum oGpasom, ipu X — +% pemenne 3agaun Ko cTpeMUTCs K HYJTIO.

OtBert: 0.

vV =v(t)
,3a

[TepemelijeHre TOUKH, JBIDKYILEMCS 10 IPSIMOM CO CKOPOCTBIO

S :bj\/(t)dt

a; b]

MIPOMEXKYTOK BpeMeHH! [ >~ 1, Beruncnsiercs o ¢opmysie
CrepioBaTesnbHO, My Th, KOTOPBIM MPOI/IeT CMepY 3a MPOMeXXYTOK BpeMeHH OT t;= 1c 0

t,= 3 C. paBeH

3
S = (2t +1)dt =
f

(¢ + t)‘j —(9+3)- (1+1) =10

2
2 % +t
! (M).

OTtBet: 10 M.

3anuieM rpaBu/O BbIUKCIEHUs ONPe/ie/iiTesi BTOPOro Mopsijika

ay dp|_
=da,;"dy,—a;, ay , I0ACTaBUM UMeIOL1eCs 3HaUeHUS:
ay Ay
2x 1
=2x-2—-1:4=0,
4 2
4x—4=0,
4x=4,
x=1.

O1Bet: x=1.
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22.
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25.

26.

O1eHOYHBIe CpeJCTBA [/l NPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCTaluu

[TpoMe)kyTouHasi aTTecTalys IPOBOAUTCS B (hopMe 3K3ameHa B 1 cemecTpe.

BOl'[pOCbI AJIA 3K3daMeHa
BOHPOCLI AJIA 3K3daMeHa

Marpunpl. Buzgel matpurl. [lelicTBUs Haj, MaTpuljaMu. OjeMeHTapHble TNpeoOpa3oBaHUs Haf
MaTpHLIaMHU.

OcHOBHblEe TOHATHS U CBOWCTBAa oOmnpefienuTesneld. BbruncieHue onpepenurteneid 2-ro U 3-ro
TIOPS/IKOB.

Oo6parHas marpuija. HaxoxzeHre o6paTHON MaTpULbl.

CucreMbl TMHeHHBIX anreOpanyecKux ypaBHeHUA. OCHOBHBIE TTOHSTHS U OTpe/ieJIeHus].

Peliennie crcteM JIMHelHBIX ypaBHeHUM MeTozioM Kpamepa

PelrieHne crcTeM JIMHEMHBIX YPaBHEHUM MeTOZOM 00paTHOM MaTpULbL.

Peliennie crcteM JIMHelHBIX ypaBHeHUM MeTozioM 'aycca.

NccnenoBanue cucteMsl Ha COBMeCTHOCTh. Teopema KpoHekepa-Kariesm.

OpHOpOAHBIe CHCTeMBbI IMHENHBIX ypaBHeHU!. DyH/laMeHTa/lbHast CUCTeMa pellleHUH.

. KomriekcHple umncma. AsreOpanueckas, TPUTOHOMETpHYeCKas W TIOKasaTesbHas (opma

KOMILJIEKCHOT'0 UMCJIa.
'eomeTprueckasi WHTeprpeTalsi KOMIUIEKCHBIX 4MCesl. Mopaynb W aprymMeHT KOMIUIEKCHOIO
yuca.

HelicTBUs Haj KOMIUIEKCHBIMH UHC/IaMd B anreOpanueckod, TPUTOHOMETPHUUECKOH W
ToKa3zaTebHOU (opMe.

®opmysia Myaspa. V3BneueHne KOpHS n-1 CTerleHW U3 KOMITJIEKCHOTO YMC/Ia.

MHorounnensl ¥ ero fenurend. KopHu MHorousieHa. MeTozbl pas/iokeHHMe MHOrOY/IeHa Ha
MHO>KUTEJH.

PasnoxeHnue mHorouwieHa Ha MHOxuTend. Cxema ['opHepa. Teopema be3y. OcHoBHasi TeopeMa
anreOpol.

OcHOBHbIe TIOHATHUSI CBOOOJHOTO BeKTOpa. JIHelHble orepaljiy HaJl BEKTOPaMU B KOOPJMHATHOM
¢dopme. ba3uc B TpexMepHOM NpocTpaHCTBe. Pasno)keHre BeKTOPa MO OPTaM.

CkansipHOoe TpoUW3BeJileHWe [BYX BEeKTOPDOB M €ro CBOMCTBa. BbluMc/ieHMe CKassipHOrO
MpOM3Be/leHNs1 BeKTOPOB B KOOPMHATHOU (hopme.

[IpuokeHusl CKaJIIpHOTO TTIPOU3Be/IeHUsI.

BekTopHOe nmpousBeZieHHe [BYX BeKTODOB M €ro CBOMCTBA. Bblunc/ieHMe BeKTOPHOIO
MpOKM3Be/leHNsI BEKTOPOB B KOOPAMHATHOM (opMe.

["'eomeTpruecKui CMBIC BEKTOPHOTO Npor3BesieHus1. [IprnioykeHus1 BEKTOPHOTO POU3Be|eHUsl.
CMmellaHHOe Tpou3BeJleHHe TpexX BEeKTOPOB U ero CBOWCTBA. BrluuciieHrMe CMelIaHHOTO
MpOM3Be/leHNs1 BeKTOPOB B KOOPMHATHOU (hopme.

['eomeTpruecKuii CMbICI CMeLIaHHOTO TIpoM3BeleHus1. [Ipro)keHusi CMellaHHOTO MPOU3BeeHMUS.
Cucrembl koopguHaT. OCHOBHBIE 3314l aHA/TUTUUECKOM FeOMeTPUY Ha TJIOCKOCTH.

Jluauu miepBoro rmopsifka. OOiiiee ypaBHeHue TipsiMoii. McciefoBaHue 001Lero ypaBHeHUs
TIPSIMOU.

Pa3nuyHble BUABI ypaBHEHUs TMPSIMOM Ha TUIOCKOCTU: YypaBHeHHWe TIPSMOM C YIJIOBbIM
KO3(Q(QULIMeHTOM. YpaBHeHHe TpsIMOM, TMIPOXOAdAlled uepe3 [JaHHYH TOYKY B JAHHOM
HaripaB/leHUH. Y paBHeHMe IyuKa NPSMbIX, IPOXOJALUX yepe3 JaHHYH TOUKY.

YpaBHeHHe NpsIMOM, MPOXOASALIEN yepe3 [Be [aHHble TOUKW. YpaBHeHHe MPSIMOU, MPOXOsilen
yepe3 ZIaHHYH0 TOUKY Iapasljle/IbHO HarpasJIsiolieMy BEKTODY.
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54.

55.
56.

YpaBHeHMe TMIpSMOM, MpPOXOAsAled uepe3 [AaHHYHO TOUKY IepleH/UKY/ISPHO HOPMaabHOMY
BeKkTOpY. HOpManbHOe ypaBHeHHe MPsIMOM.

B3avMHOe pacriosnio’keHue [BYX TMpSIMbIX. YCJIOBUSI MapajieslbHOCTH U TepHeHUKYJISIPHOCTH
JIBYX TIPSIMBbIX, TaHTeHC yIJla MeXJy ABYMs NpSAMbIMU. PaccTosiHMe M OTK/IOHEHHe OT TOUKH [0
TIPSIMOU.

KpuBsie BToporo nopsika. OKpy>KHOCTb. DJIUIIC.

Kpussie BToporo nopsigka. ['mnnep6oa.

KpuBsie BToporo nopsigka. [Tapabosa.

ITnockocTs B ipocTpacTBe. OObiriee ypaBHeHHe TI0CKOCTH. HeromHble obiipie ypaBHeHHsI TVTIOCKOCTH.
Pa3miuHble BU/pI ypaBHEHUsI TUVIOCKOCTU B MPOCTPAHCTBE: ypaBHEHHWe TUIOCKOCTH, MPOXOZSLLEN uepe3
JJAHHYIO TOUKY, TIepIieH/UKY/ISIpHO HOPMa/IbHOMY BeKTOpY. YpaBHeHHe IJIOCKOCTH, NMPOXOAsiILeld uepe3
TPH JIaHHbIE TOUKU. Y paBHEHME IJIOCKOCTH B OTPe3Kax Ha OCSX.

HopwmasbHoe ypaBHeHHe TUI0CKOCTH. OTK/IOHEHHe U PaCCTOsIHUE OT TOUKH 10 TVIOCKOCTH.

B3anMHoe pacrioniokeHre [BYX IUIOCKOCTeH. Y CJIOBUSI MapaueJIbHOCTY M MepPHeHMKYISIPHOCTU [IBYX
TUIOCKOCTEeN. YTO/I MeXAy ABYMsI INIOCKOCTSIMU.

[lpsimasi B mpocTpaHcTBe. PasmiuHble BU/bI ypaBHeHUs! IPsSMOM B MpocTpaHCTBe: KaHoHMuecKue
ypaBHeHUsI ITPSIMOM.

YpaBHeHHe TIpSMOM, TIPOXOJsilleill uepe3 /Be JaHHble TOUkA. OOILMe ypaBHeHUs] TIPSIMOM.
[TapameTpuueckyie ypaBHeHUsI [PSIMOM.

B3anmMHOe pacriosiokeHWe IByX TpSMbIX B IPOCTPAHCTBE. YC/IOBWSI TMapaUlelbHOCTU U
TepIieH/IUKY/ISIPHOCTU IBYX NPSIMbIX. YTO/ MEXKY JBYMSI IIPSIMbIMHU.

B3anmMHoe pacrionokeHve TpSIMOM UM IJIOCKOCTM B TPOCTPaHCTBe. YC/IOBUS Tapasule/lbHOCTH
MIPSIMOY Y TUIOCKOCTH.

YcioBusi meprnieHJUKY/ISIPHOCTA TMPSIMOW M IJIOCKOCTH. YTOJ MEX[Yy MPSIMOM U IJIOCKOCTBIO.
Touka npeceueHust IPSIMOM 1 TJIOCKOCTH.

[MonsiTre dyHkuyy. CriocoOb! 3aganust GyHKIMM. OCHOBHBIE CBOMCTBA (PYHKIIUM.

OcHOBHBbIe 3/1eMeHTapHble (YHKLMK. DieMeHTapHble GyHKIMK. Knaccubukaius QyHKIui.
Cnoxuble pyHkImU. ObpatHble ¢pyHkIMU. HessBHbIe GyHKIMU. MHOro3HauHble (hyHKLIUH.
[Tpenen uncnoBoii nocneoBarenbHOCTH. [Ipesen pyHkimyu. OHOCTOPOHHYE Mpe/iebl.
beckoHeuHO MaJible BeJIMUMHBI U UX CBoOMcTBa. CpaBHeHHe 6eCKOHeUHO MaslbIX BeJIMUKH.
BeckoneuHo Oonbile BemWuMHBI W WX CBOWMCTBA. CBs3b MeXAy OeCKOHeUHO MaibIMU U
6eckoHeuHO OGO/BIIMMY BeTMYMHAMMU.

OcHOBHbIe TeopeMbl 0 Tipefiesiax. [1epBblid M BTOPOi1 3aMeuaTtesibHble MpeJesbl.

[MoHsiTHe HerpepbIBHOCTH (YHKLUMHK. TOUKM pa3pbiBa QyHKIMM U uX Kiaccupukanusi. CBolcTBa
HerpepbIBHbIX (DYHKIMI.

3ajjauy, NpPUBOASALLIME K TMOHATHIO Mpou3BoAHOM. OmnpejeneHre U TeOMeTPUUECKHUM CMBbICI
npou3BoHOU. JuddepeHipyeMocTs ¢yHKLIMN. [Ipor3BO/HbIE BBICILINMX MOPSIKOB.

CxeMa BBbIYMC/IEHUS TIPOM3BOAHOW. IIpOM3BOJHBbIE OCHOBHBIX 3J/IeMEHTapHBIX (YHKLIWH.
Jlorapugmuueckoe auddepeHLipoBaHue.

[TpaBuna auddepeniupoBanus. I[IpousBoaHast cioHONW W obpaTHOM ¢yHKIMM. TTpon3BogHas
HesIBHOM (DYHKLIMU.

[Moustve u cBoiictBa auddepeHiuana. [IpumeHeHue auddepeHiMana B NPUOTKEHHBIX
BbIUMC/IeHUsX. JuddepeHiabl BBICIIMX MOPSJKOB.

Bospacranve u yObiBaHMe (GyHKIMU. OKCTpeMyMbl (yHKIuH. Haubosblllee ¥ HauMeHblilee
3HaueHuUs1 GYHKLIMY Ha OTpe3Ke.

BbInyK10CTh ¥ BOTHYTOCTB Tpaduka pyHKIuM. Touku rneperuba. ACUMITOTHI Tpaduka QyHKIUN.
OO61mas cxema vicciefoBaHUs GYHKIMIA ¥ TTOCTPOEHUs UX TPa(UKOB.

[TepBooOpa3Hasi ¢yHKUusi. CBOWCTBa HeOTpe/|e/IéHHOr0 MHTerpasa. VIHTerpasbl OT OCHOBHBIX
5/1IeMeHTapHbIX (PYHKLMH.
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57.

58.
59.

60.

10.
11.

12.

13.
14.

HenocpenctBeHHoe WHTerpvpoBaHue. VHTerpvpoBaHuMe MeETO[IOM 3aMeHbl [epeMeHHOM U T10
YyacTsIM.

VHTerprpoBaHue paliMOHaIBHBIX anrebpanyeckux (GyHKIWH.

[ToHsiThe W TeoMeTpUUECKUM CMBICT oOmpefieéHHOr0 WHTerpana. CBoWCTBa OMpe/ie/IEHHOTO
VHTerpa’a.

OnpefenéHHBIN UHTETPa Kak GYHKIUS BepxHero npezena. @opmyna HeroToHa-JlelibHMIIA.

IIpumepbl NpaKTUYeCKHUX 3alaHUH K IK3aMeHy
3 . 2sin’x
; 6)lim

a) lim
BbLIUMC/IUTD TIpefesbl: X0

1+g
X

x>0 5x

x’+v>=100 .
OKpy’>XHOCTb y KacaeTcsi JI/TUTICa B KOHIaX ero 00siboi ocu. CoCTaBUTh

YPpaBHEHHE 3JIJIMIICA, €CJIN €Tr0 SKCHEHTPUCUTET PdBEH 0,6
1

_9x-3
WUccneposats GyHKLp0 Y =27 Ha HernpepbIBHOCT.
x+2 _y _z—1 u x-3_y—-1_2z-1

JlaHbl psiMble 2 -3 4 t 4 2 TIpu KakoM t OHH TIeprieH/UKY/IPHbI?

Al2; 6|

CocTaBUTh ypaBHEHHE OKPY>KHOCTH, TTPOXO/IsLLel yepe3 TOUKY , eCJIU ee LIeHTPOM

stB/IsieTcst Touka C -1 21.

2X—2. 21

Il

1+i

(il

a) lim
BbIUMCIUTE Mpefiesibl: X7

Bbruviciutb ornpeae/nTesb: t‘

I

2 2_
Hai#iT 3KClIeHTpUCHUTET TUIepOoIbl 25X°=36 y*=900 [locTpouTh KpUBYIO.

MI(3; =2; -7

COoCTaBUThL ypaBHEHHMe IJI0CKOCTH, KOTOPasi IPOXOUT Uuepe3 TOUKy
nockocru 2X+Y—32+5=0,

Mapa/iiesIbHO

Pelmth crucTteMy IMHEUHBIX YpPaBHEHUN

HaiiTi 06beM TeTpasjpa, MoCTpOeHHOro Ha ektopax: 4= 1 =2 j+ k b=3i+2j+k c=

gl

|

Peruth crucTteMy TMHEUHBIX YpPaBHEHUMN
. V1+x -1
lim————

2
Boiuncuts npegen: X0 X

-

b:7+j—2k_

I e S
HaiiTH TI01Ia 16 TIapa/TeNiorpaMMa, TIOCTPOeHHOro Ha Bektopax d =214 j+7 K u
- -
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15.

16.

17.

18.

19.
20.

21.
22.

23.

24.
25.

26.
27.

28.

29.
30.

CocTaBuTh ypaBHeHUe rapaboJibl ¢ BEPLIMHON B Hauajie KOOPJUHAT, e/ ee POKYC HaXO/UTCS B
1. F -5, 0/, Cocrapus ypaBHEeHHe UPEeKTPHUCHI.
_ 1
Y= T
ViccresoBaTh Ha HerpepsiBHOCTB B Touke X =0 ¢yHkipmio 3+5" Bpruucauts pabory,

COBepLIaeMyio CUJIOH: F =3i-2 ] -5k , KOI/ja TOUKa ee TIPU/I0XKEHNs IepeMelaeTcst U3
nonoxerms A 125 =35/ g TOJIOKeHHe B [3, -2; -1/, | |
[aHbl TOUKH A[_Z; 3; _4“', B( 3; 2; 5], Cl1; -1 2»’, D[ 3; 2; _4]. BbluncuTs yrosn Mexay

E——

BEKTODAMH: AD n CB .

. x+1 2x+1 x+1 2x+1
a) lim [=—=| ;6) lim [—=
Haiitu nipefiesnbi: x20 | X—2 3w | X—
. V2x+7-3
lim———

Beruncmath npegen: X1 X 4x=2 | - |
Taeirouxu Al 1; =35 —4] Bl=1;0; 2/ C[2; -4; -6/ DI1; 1; 1]
sin3x

. OnpegenuTs yroy Mexzay
CoS 3 X

— == a) lim >—=; 6 )lim
ektopamu AB u CD Haiiru npegenbl; x>0 SIMBX Ty COSBX

TTpOBepUTH, KOMITTAHAPHBI JIA BEKTOPbI a=(3; 4; 5), b=i+2j+2k , ¢=[9; 14; 16/
' 2
Haifu pewenve gubdepenuuansaoro ypasaenus X Y Y = 1-x ;

2\ .2
Hatitu pemienue quddepeHiaibHOT0 ypaBHEHHs (Xy —X )y =Yy ;
y —=F=x
Havitu pemenve auddepeHLiiabHOTO ypaBHEHUS X ;
Haiitu peruenue guddepeHipansHoro ypasHenus Y 5y+6y=0 ;

Haiitu perenue guddepenipansHoro ypasHenus Y 7y+6y=12y ( 0 ) =1,y (0 ) =4
HatiTi BTOpYIO NMPOU3BOAHYIO Yy ~ OT MYHKI[MM Yy = arcsin x.
_ 5x
HaiiTn acumnToTsl rpaduka QyHKLUN x—1,
f arcsin x dx

Haiitu Heomnpe1eIEHHBIN UHTErpasl
Haiiti mponsBojHyto hyHkimu y = (5% + 3)%,

4. METONYECKHUE MATEPHAJIBI, OIIPEJE/IAIOIIUE ITPOLENYPbI

OIIEHUBAHUS 3HAHU, YMEHWI, HABBIKOB U (MW/I) OIIBITA JEATE/IPHOCTH

Tekylud KOHTPOJIb

Onpoc Kak CpeJCcTBO TEKYIero KOHTPOJsSi MPOBOJUTCS B (JOPMe YCTHBIX OTBETOB Ha BOIIPOCHI.
CTyZeHT oOTBeyaeT Ha I[IOCTaBJEeHHbI BOMNPOC Cpa3y, BpeMsi Ha TMOATOTOBKY K OTBETy He
TIpe/lOCTaB/IsIeTCSl.

[TpakTHueckue 3aJjaHUsi KaK CpeJCTBO TEKYIlero KOHTPOJISI MPOBOJATCS B NMUCbMEHHOW (opme.
CTyeHTy BblZlaeTcs 3a/laHue U npefocTaBsieTcss 10 MUHYT 11l IOATOTOBKU K OTBETY.

ITpomexxyTouHasi aTTecTanus
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OK3aMeH MpOBOAUTCS B YCTHOM (opme. M3 3K3aMeHallMOHHBIX BOIPOCOB cocTtaBisercs 30
9K3aMeHallMOHHbIX OuseToB. Kakabiii OWieT COCTOMT M3 TpexX BOIPOCOB, 2 TeopeTHUYecKux u 1
npakTrueckuid. KoMIieKT 3K3aMeHalMOHHBIX OW/IeTOB TpejCcTaBleH B y4eOHO-METO[UYeCKOM
KOMIL/IeKCe JUCLIUIIIMHBI.
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