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1. EJIM OCBOEHMS JUCIMILIMHEBI (MOJTYJIST)

[{enpro MaTeMaTH4eCKOTro 0Opa30BaHUs SIBIISCTCS:

- BOCIIMTAHME JOCTATOYHO BBICOKOW MAaTEMATHUYECKOW KYJIbTYPbI, PA3BUTHUE MBILUICHUS;

- OBJIQJICHME OCHOBHBIMHM METOJ/IaMHU UCCJIEIOBAHUS U PEIICHUS MAaTEMaTHUYECKUX 3a/1aY;

- MPUBUTHE HABBIKOB MCIOJIb30BAHUSI MATEMATUYECKUX METOJOB U OCHOB
MaTeMaTUYECKOTr0 MOJEIUPOBAHUS B IPAKTUYECKON JIEITEIHHOCTH;

- BBIPa0OTKA YMEHHS CAMOCTOSITEIILHO PACIIUPSITh MATEMATUYECKUE 3HAHUS U TTPOBOUTH
MaTeMaTUYECKU aHAJIN3 IPUKJIaAHBIX 3a7a4.
3amauyn JUCIUIUIMHEI — (POPMUPOBAHNE KOMIIETCHIIMIA HAITPABIICHHBIX Ha:

- pa3BUTHUE y CTYJCHTOB JOTUYECKOTO MBIIUIEHUS, YMEHUS CTPOTO U3J1araTb CBOU MBICIIH;

- OCBOCHME CTYyJAEHTaMH METOAOB U OCHOB MAaTEMaTUYECKOTO MOJEIMPOBAHMS B
MPAKTUYECKOU JIeSITEIbHOCTH;

- (GopMHpOBaHHE HABBIKOB pEHICHUS MPO(EeCcCHOHATBHO-OPUCHTHPOBAHHBIX 33]a4 Ha
OCHOBE MAaTEMATHYECKOTO MOJICTTUPOBAHUS;

- JIaTh CTyJIeHTaM 0a30BbIC 3HAHUS JJII CAMOCTOSITEIIbHOTO OCBOCHHUS B CITydae
HEOOXOJUMOCTH APYTUX Pa3/IeIOB MATEMATHKU JJIsl PELICHHs] IPUKIIAHbBIX 3a]1a4.

2. MECTO JUCIHHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

B coorBeTcTBUM C yueOHBIM
IJIaHOM AUCLUIIINHA

OTHOCHUTCSH K* 00s13aTeNILbHON YacTH

Crartyc IUCUUTIIUHBL** 6azoBas

ObecneuynBamIue

(mpenmecTBymOIIKE) [[IxonbHBINA KypC MAaTEMaTUKU

JTUCHMUITIHAHBI

Ob0ecneunBaeMbie ®usuka. MeTobl HayYHBIX HCClIeI0BaHUN, MeXaHu3amus
(mocneayromue) ’KUBOTHOBOACTBa, OCHOBBI IPOEKTUPOBAHUS
JTUCHMUITINAHBI ’>KHBOTHOBOIUECKUX O0OHEKTOB

3. PE3YJIbTATBI OBYYEHHUS IO AUCHUIIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

Howmep(a)
pasnena(oB)
JVCIIATUTHHBI,

Indpp n OTBEYAIOWIETO(UX
bp Nunukatop(bl) IOCTHKEHUS KOMIETSHIINH / mero(ux)

HauMEHOBAaHME 3a (hopMUpOBaHUE
IUTaHUPYEMbIE Pe3yIbTaThl 00yUeHUS
KOMIIETEHIINHT JTAaHHOTO(BIX)

UHAUKATOpa(OB)
TOCTHKCHUS
KOMIETSHITHH

OIIK-2. N/-1omk-2
Crocoben I[CMOHCTpI/IpyeT 3HaHHUC OCHOBHBIX 3aKOHOB U MCTOJ0B
IPHUMCHAITH I/ICCJ'IGI[OBaHI/Iﬁ CCTCCTBCHHBIX HAYK IJId PCIICHHA 3a1a4 Bce
OCHOBHBIC HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTH.
3aKOHBI 1 H}I-Zom(_z




METO/bI Hcronp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB M METOJIOB
UCCIIEIOBAHMI |MCCIIEIOBAHNI €CTECTBEHHBIX HAYK IS PEIICHHUS 3a1a4
€CTECTBEHHBIX [PO(ECCHOHATBHOMN JAEATETBHOCTH.

HayK IS N-3omk-2
pemienus 3agad |[I[puMeHsieT OCHOBHBIC 3aKOHBI M METO/IbI HCCIICAOBAHUI

podecCHOHab |€CTECTBEHHBIX HAYK IS PELICHHUS 3a1a4
HOH po(eCCHOHAIBHOM JIEATETBHOCTH.
NEATEIbHOCTH

4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI (MO1YJIS)
4.1. Copep:xanme TUCUMILIMHBI (MOXYJIS)

4.1.1. Ounan cpopma:
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1. Dy1eMeHTBI JINHEeHHOi aaredpsbl.
Martpuusl. Onpenenutenu. Munop. (2 |4 -
11 AnreGpanyeckue A0MOIHEHUSI.
""" |Obparnas matpuia.
CucTtembl TUHEHHBIX YpaBHEHUH. 2 |4 - - K, [IIpoGnemHas nexius.
1.2. |OnHOpOAHBIE CUCTEMBI JIMHEUHBIX KP, |[IpoGaemHubIit cemuHap.
YPaBHEHUM. )
2. Dy1eMeHThI BEeKTOPHOH aJIredpsl.
Bekrtopsl. JlelicTBus Hajg BekTopamu. |2 |4 - |- K, [IIpoGnemHas nekuus.
71 CkansipHO€, BEKTOPHOE U KP, |[IpoGnemHublii cemMuHap.
"’ |cMeIIaHHOE POU3BEICHUE Ok
BEKTOPOB.
3. AHAJIMTHYECKAsA TeOMeTpHsl.
Cucrema xoopauHar. J{nuHa 2 |4 - |- K, [IIpoGnemHas nexius.
oTpeska. JleneHue oTpeska B KP, [IIpoGnemHbIi cemMuHap.
3.1. |3a7aHHOM COOTHOIIECHUH. €)%
IIpsamas Ha mmockoctu. JInHuM
BTOPOTO MOPSAKA.
32 Oyuknus. [Ipenen pyHkuuu. 2 4 - -
" |HenpepbIBHOCTD (PYHKITHH.
Uucnoseie MHOKECTBA. DYHKIIHS. 2 |4 - - K, [IIpoGnemHas nexius.
3.3. |OGiacTh onpeeneHus U 00J1acTh KP, |[IpoGaemHubIit cemuHap.
3HayeHuil. [loHsiTHE MHOXKECTBA. Ox




CriocoOb1 3a1aHus PYHKITUH.

Uccnenoanue Gpynkmuu. [lpenen |2 |4 K, |[IpoGnemuas nexius.
3.4. |pynkuu. HempepbIBHOCTS. KP, [[IpoGaemHBbIi cemMuHap.
Ok
[Ipenensl. [lonstue npenenos. 2 |4
3.5. |Beruucnenue npeaenos. [Ipenens ¢
HEONPEIEIEHHOCTBIO. .
3ameuaTesIbHbIE IPEAEIBI. 2 4 K, [IIpobGnemHuas iekuusi.
Onpenenenue npejaena GyHKIUN B KP, [[IpoGaemHBbIi cemMuHap.
3.6. |Touke o Kowu. Beruncinenue )
MIPE/IEIIOB.
Bcero 3a 1 cemectp 18 |36 54
1 2 31 4 7 8
4. MaTtemaTH4YeCKUH aHAJINU3.
[Tousitue npousBoanoi. Kak naittu |2 |4
POM3BOJIHYIO (DYHKITHH.
4.1. |UccnenoBanue GyHKIMH C
MOMOIIIBIO TTPOM3BOAHON. Tabnuia
IIPOU3BOJHBIX.
I'eomeTpuyecknii CMbICIT 2 4 K, [lIpobGnemHas ekuusi.
npou3BoaHOM. [loHsTHE KP, [[IpoGaemHBIi ceMuHap.
49 muddepernmana. I'eomerpudeckmii 3a
" |cmbicn quddepennmana.
IIpakTHuecKuil CMBbICIT
nuddepennmana.
Heonpenenennslii ”HTErpal. 2 |4 K, [[IpoGnemHas nexius.
43 MeTtoasl uHTETpUpOBaHUs. Meton KP, [[IpoGaemHBIi ceMuHap.
"~ |3aMeHBI IepEMEHHO. 3a
OmnpeneneHHbli HHTETPA U €T0 2 4
cBolicTBa. MHTErpUpOBaHKE 110
4.4 |gactaMm. MeTton 3aMeHBI
IIEPEMEHHOM.
Brruucnenue miomanym Gurypsl. 2 4 K, [IIpoGnemHas nekuus.
4.5 |BpruncieHue JUIMHbBI 1yTH KPUBOIL. KP, |[IpoGnemHublii cemuHap.
3a
5. KomiiekcHble YyHcIa.
IToHsgaTHE KOMILIIEKCHOT'O YHUCIIA. 2 4 K, |[IpoGnemuas nexius.
[TokazarenbHasi, KP, [[IpoGnemHBbIi cemMuHap.
5.1. |Tpuronomerpuyeckas popma 3a
KOMIUIEKCHOTO YHCIIa
6. MaTtemaTnyeckasi CTAaTHCTHKA.
OCHOBHBIE IOHATHUS TEOPUHU 2 |4
6.1 BeposiTHOCTEN. DopMyI1a TOJIHON
" |BeposATHOCTH. ['eoMeTpuueckue
BEPOSATHOCTH.
6.2 OnemeHTH KOMOMHaTopuku. Cxema |2 |4

bepnysmu. [IpuMepsl penienus




3azad.

OCHOBHBIE 3aKOHBI pacnpeneyneHuss |2 |4 -2 K, [IIpoGnemHas nexius.

JUCKPETHBIX CIIy4alHbIX BEJIMYHHBI. KP, [IIpoOGneMHBbIi ceMuHAp.
6.3 |HenpepsiBHas ciiyyaliHas BeTMYMHA 3a

(HCB). MaremaTnueckoe oKujjaHue

u nucnepcust HCB.

Bcero 3a 2 cemectp 18 36 |- |18 |-
Bcero vacos:|36 |72 |- |18 |54

* VkazpiBaercs popma koutpossi. Hanpumep: KP — kontponbhas padora, K — komnoksuym, 3a —
3adeT, 30 — 3a4eT ¢ OIEHKOM, DK — SK3aMeEH.

4.1.2. 3aounan popma:
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1. DyieMeHTBI JIMHEHHOI aJredpbl.
1.1.Matpuipl. Onpenenurenu 1 1 - 8 KP,D
12 HeBbipoxkeHHbIE MATPUIIBI. 1 1 - 8 KP,D
"'|Cuctemsbl JIMHEHHBIX YpaBHEHUH.
1.3.|CucTeMbl TUHEUHBIX OTHOPOIHBIX |1 1 - 8 KP,D
YPAaBHEHUM.
2. DJ1eMeHThI BEeKTOPHOM aJ1redpsl.
21, BexTopsl. CkansgpHoe, BeKTopHOE U |1 1 - 8 KP,2
CMEIIAHHOE NPOU3BEICHHUE.
3. AHaJMTHYeCcKAasi reOMeTpHus.
3.1.|Cucrema KOOpAMHAT Ha IUNIOCKOCTH. |1 1 - 8 KP,2
3.2.|ITpsimasi HA TIIIOCKOCTH. 1 1 - 8 KP,2
3.3.|JIuauM BTOPOTO MOPSIIKA. - - - 8 KP,2
IToBepXHOCTB U €€ ypaBHECHHUE. - - - 8 KP,2
3.4.|YpaBHeHue NpsMOii B
IIPOCTPAHCTBE.
B3anmHOe pacnosniokeHue npsamMon |- - - 8 KP,2
3.5.| IJIOCKOCTH B POCTPAHCTBE.
IToBepxHOCTH
4. BBegenne B MaTeMaTHUCCKHI AaHAJIN3.
41 MmuoxectBa. ®ynknus. [Ipenen - - - 8 KP,2
" '|¢dyskimu. HenpepbIBHOCTS.
5. InddepenunanbHoe ucuuciaeHue GyHKIMU OHOI NepeMeHHOM.
[TpousBoaHas GyHKIUH. 1 1 - 8 KP,2
5.1.|Aucddepennnan ¢pynkuuu. [Ipasuno
Jlonnrass.
59 IIpuMeHeHne Mpou3BOJHON K - - - 8 KP
"'luccrnenoBaHni0 (PYHKITUU. E)




6. UnTerpajibHOE HCUHCICHHE.

6.1.|HeonpeneneHHblii HHTErpal. 1 1 - 8 KP,2
6.2.|OnpeneneHHbIi HHTErpall. - - - 8 KP,2
7. KoMmjiekcHbIe yncia.

IToHsTHE KOMITJIEKCHBIX YHCEII. 1 1 - 8 KP.,D
7.1.|JleficTBUS HaJl KOMILUIEKCHBIMU

YHCIIAMHU.
8. InddepennuanbHbie ypaBHEHHSI.

OO01wue cBeneHus o 1 1 - 8 KP,5

Qg depeHnaIbHbIX YPaBHEHHUSX.
8.1.|Iuddepennuanpabie ypaBHEHUS
repBoro nopsiaka. Jinueiineie
YpaBHEHHS.

7. Huddepenunansupie ypaBHeHHS |- - - 8 KP,2
BTOPOT'O MOPSAKA.
9. Teopusi BepOSITHOCTEH M MATEMATHYECKASl CTATUCTHKA
9.1 |Teopust BeposiTHOCTEN - - 8 KP,2
9.2 MarteMaTnyecKas CTaTHCTHKA - - 7 KP,D
Bcero vacos:[10 |10 - 151 |9

* Vkasvieaemces gpopma konmpons. KP — koumponvhas paboma, K — 3K3aMeH.

4.2. PacnpenejieHue 4acoB JUCHUILINHBI (MOYJI51) 0 BUAaM padoThl U opmMa KOHTPOIA™

4.2.1. Ounas gpopma:

. 1 kypc 2 Kypc 3 Kypc 4 xypc
Bung 3apgarun 1 5 3 4 5 6 5 ]
Jlekuun 18 18
JlaGopaTopHbie - -
[IpakTuueckue 36 36
HTtOoro KOHTaKTHOM 54 54
paboThI
CamocrosiTenpHas pabora| - 18
KoHnTpons 54 -
®dopma KOHTPOJIs €)% 3
4.2.2. 3aounasn gpopma:
. 1 Kypc 2 Kypc 3 Kypc 4 xypc
Bun 3aparui ) 5 3 4 5 6 7 ]
Jlekuun 2 8
JlaGopaTopHbie - -
[IpakTuueckue 2 8
Ntoro koHTaKTHOM 4 16
paboThI
CamocrositenpHas pabora| 76 75
KoHTtpoib - 9
Dopma KOHTpOJIs €] 3

* VxkaspiBaercs (opma kontposiss. Hampumep: KP — koHtposbHas pabora, 3a — 3auet, Ix —
9K3AMEH.




5. OPTAHMU3ALIUA U YYHEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOHINXCS IO JUCHUILINHE

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI MO AMCHHUILIUHE (MOTYJIIO)

— IloaroroBka K NPAKTHYECKHM 3aHATHUAM (M3y4YCHHE TEOPETHMUYECKOr0 Marepuajia Io
KOHTPOJIBHBIM BOIIPOCaM, IOJIY4YaeMbIM Ha Ka)KIOM IPAKTUUYECKOM 3aHATHH, [I0 MaTepuagam
OCHOBHOI1 U TOTIOJTHUTEIBHON JIUTEPATYPBI, a TAK KE MATEPUAIIOB JICKI[H1)

— Tembl HHAUBUAYAJIBbHBIX 3aJaHU (MHAMBUAYAJbHbIE JOMAIIIHUE 32IaHUS):

1) Marpuupl u onepanuu HaJ i HUMHU. OnpeneauTenu.

2) CucTteMbl IMHEWHBIX YPaBHCHUM.

3) OnHOpOHBIE CUCTEMBI YPaBHEHUI.

4) Bekrtopbl u omepanuu Haj HUMH. [Ipon3BeneHus BEKTOpOB (CKaJsipHOE, BEKTOPHOE,
CMeIlaHHoe). ['eomeTpruyeckoe MpuiI0KeHUE BEKTOPOB.

5) JIuauyM Ha TIOCKOCTH.

6) [Ipenen pyukimy.

7) IIpon3BogHas.

8) [IprMeHeHne MPOU3BOIHOM K UCCIIEAOBAHHIO rpaduKa (yHKIHH.
9) HeonpeneneHHbIit HHTETpA.

10) OnpeneneHHbIl UHTETpAJL.

11) KomriekcHble ynca.

12) MaremaTnueckasi CTaTUCTHKA.

— Tembl, BBIHOCHMBbIC HA CAMOCTOSITEILHYIO IPOPa0dOTKY:
- JInHMM BTOpOTO MOpsIKa.
- KommnnekcHele yncna.
Jist mpopabOTKKM T€M BBIHOCHMBIX Ha CAMOCTOSITENIbHOE M3Y4YEeHHE HEOOXOIUMO HCIOJIB30BATh
OCHOBHYIO U JIONOJHUTENBHYIO JIUTEpaTypy (cM. 1. 6.1. — 6.6.)
— Tembl KypcoBBIX IPOEKTOB/pPadoT:
- KypcoBble paboThl HE Tpe1yCMOTPEHBI
— Jlpyroe (pedeparsl):
- BoimonHenue pedepata He peyCMOTPEHO

5.2. KoHTpOIb CAMOCTOATENBbHOM PadoThI
OrieHka pe3yJIbTaTOB CAMOCTOSITEIbHOM PaOOThI OPraHU3YETCs CIEAYIOIUM 00pa3oM:
- IPOBE/ICHNE MMUCbMEHHBIX ONPOCOB HA MPAKTUUYECKOM 3aHSTHH,
- IPOBE€pKa MHAUBHUAYAJIbHBIX JOMAITHUX BaI[aHHfI,
- paboTa Ha MIPaKTUYECKOM 3aHATUH,
- KOJILIOKBUYMEI,
- KOHTPOJIbHBIE PabOTHI,

5.3. Y4eOHo-MeTOqMYECKOE 0O0ecIIedeHHe CAaMOCTOATEIbHOH padoThI
[Tpy BBHIMONHEHUH CaMOCTOSTEIBHON pabOTHl PEKOMEHIYETCsl MCIIOJIb30BaTh OCHOBHYIO H
JIOTIOJTHUTEIIBHYIO JINTEPATypy, METOIMUECKUE YKa3aHUs, yKa3aHHbIe B 1I. 6.1. — 6.6.

6. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

6.1. OcHoBHas1 yyeOHasi JUTEepaTypa, HeOOX0AMMAs /ISl OCBOCHUSA U CIUTIIUHbI
1) byrpoB f.C. Beicmas maremaruka. B 3-x 1. T.1: yueOuuk ans ctya. Bysos / 5. C.



byrpos, C. M. Hukonsckuii; mog pea. B.A. CagoBaudero. - 9-e u3z., crep. - M.: [poda,
2008. - 284c.

2) byrpoB S.M. Breicmas marematuka.B 3-x T1.T.2: yueOHuk s ctyn. By3oB / 1. M.
byrpos, C. M. Hukonbckuii ; mox pea. B.A. CagoBauuero. - 8-e.u3a., crep. - M.: [Ipoda,
2007. - 510c.

3) 3aiiueB M.A. Bricmias maremarnka: yuyeOHWK s cTyd. By3oB / M. A. 3aiiues. - 4-e
us.,crep. - M.: [Ipoda, 2005. - 398c.

6.2. lonoiHUTe/IbHAST y4eOHasi JUTepaTypa, HeoOXoaAMMAas JJisi OCBOEHHSI JHCUMIJIMHBI
(Mmomyuis)
1) llIunavyeB B.C. Bpicmas maremaruka: yueOHuK it By30B / B. C. lllunaues. - 5-e u3n.,
crep. - M.: Beicu. mik., 2002. - 479c.

6.3. Pecypcsl cetn «AHTEpHET», HEOOXO0AUMBIE /151 OCBOCHHS TUCHUILINHBI (MOLYJIsI)

1) http://ru.onlinemschool.com/math/assistance/matrix/ - MaTpU4HBINA OHJIANH KaJIBKYJSITOP,
IIPUMEHSEMBIH U1l IPOBEPKH BBIYUCIICHUM.

2) http://ru.onlinemschool.com/math/assistance/integrate/ - OHJalflH KaIbKyJISATOp  JJIS
BBIUUCIICHHUSI HEONPEACTCHHBI M ONpPEICNCHHBIX WHTETPajoB, NPUMEHSIEMBIH s
MIPOBEPKHU MOTYUEHHBIX PEIICHUH.

3) http://ru.onlinemschool.com/math/assistance/limit_derivative/ - oHnallH KaJbKyJIsATOp IS
BBIUMCJICHHS MIPOU3BOJIHBIX M MPEAETIOB, MPUMEHSEMbIN JJIsl MPOBEPKH BBIOIHSIEMBIX
3a/1aHUM.

4) http://ru.onlinemschool.com/math/assistance/complex_number/ - OHJaMH KadbKyJIATOP
JUISL peIIeHUs 3a]1a4 ¢ KOMIUIEKCHBIMU YHCIIaMHU.

6.4. MeTonnueckne ykazanus Il 00y4aOMIMXCS 110 OCBOCHMIO IV CUMILIMHBI (MOLYJI51)

1) «Jluneiinas anrebpay». YdeOHo-meroanueckoe nocodue. Kamnukoa M.JI., TatueBckuii
I1.b. UBanoso: ®I'bBOY BO HBanosckas I'CXA, 2020. - 68 c.

2) «DOneMeHThl BEKTOPHON anreOpbl U aHATUTHYECKONW TeOMETPUI»: YUeOHO-METOIUYECKOe
nocobue. Tarnesckuii I1.b., 3akunuak A.W. MBanoso: ®I'BOY BO HMBanosckas I'CXA,
2021.-116c.

3) besymoBa,M.A. COOpHUK MHIMBUIYAJIbHBIX 33JaHUN MO BbICIIEH MaTeMaTHKe : yd4eO.
MeTo. ocobue Uit cTya. Beex crell. / M. A. besymosa, Cokonos H A.,bo6posa H.B. -
Hsanoso : UT'CXA, 2017. - 54c.

6.5. HudopMannoHHbIC CIPaBOYHBbIC CHCTEMbl, MCIOJb3yeMble [Jsi OCBOCHHS
AUCUMILUTUHBI (TIPH HEOOXOUMOCTH)

1) Hayunas snextponnas 6ubmuoreka eLIBRARY.RU: https://elibrary.ru/defaultx.asp
6.6. IIporpammHoe obGecreyeHHe, HCMOJb3yeMoe IJs OCBOEHHS JAUCHUILIMHBI (MOIYJIsl)
(mpu HE0OX0AUMOCTH)

1) Onepaunonnas cucrema tuna Windows

2) UnrepHer-Opay3epsl

3) HWuTerpupoBaHHBINM NAaKeT NPUKIAJHBIX Iporpamm obiero HazHaueHust Microsoft Office.

6.7. HudopmanmoHHBIE  TEXHOJOTMHM,  MCIOJb3yeMble  IPH  OCYLIECTBJICHUH
00pa30BaTeILHOIO MPoOLEcca MO JMCUUILIHHE (MOTYJII0)
1) LMS Moodle.
2) Hcnonb3oBaHue pecypca http://i-exam.ru A TMOATOTOBKM K  KOMIIBIOTEPHOMY
TECTUPOBAHHUIO.



http://ru.onlinemschool.com/math/assistance/matrix/
http://ru.onlinemschool.com/math/assistance/integrate/
http://ru.onlinemschool.com/math/assistance/limit_derivative/
http://ru.onlinemschool.com/math/assistance/complex_number/
https://elibrary.ru/defaultx.asp
http://ivgsxa.ru/moodle/
http://i-exam.ru/

7. MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOAUMAS IJISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA IO AUCHUIIJIMHE

MOAVYJIIO)
Ne | HaumenoBanue crneuuanu3upoBaHHbix | KpaTkuii mepeueHb OCHOBHOTO 000py10BaHUS
/Tl | ayIuTOpuid, KaOMHETOB, JabopaTOpuil 1
mp.
1. | YueGHble aynuTOpUU I TMPOBEIEHUS | YKOMIUIEKTOBAHA CHEIUATN3UPOBAHHON
3aHATUH JEKIMOHHOTO THIIA (yuebHoit) Mebenbio, HabopoM
JIEMOHCTPAILIMOHHOTO 000PYI0BaHUs U y4eOHO-
HATJISTHBIMU TTOCOOMSIMHE, 00€CTIeUHBAIOIIIMMHE
TEMaTUYeCKHE WILTIOCTpaIiH,
COOTBETCTBYIOIME paboueii mporpaMme
JTUCIUILIMHBIL, 8 TAKKE TEXHUYECKUMHU
cpeacTBaMu 00y4eHus (TIePeHOCHBIM
MYJIbTUMEIUIHHBIM IPOEKTOPOM, TOPTATUBHBIM
KoMIbioTepoM Trma «HoyTOyKk», mepeHOCHBIM
Pa3IBUIKHBIM IKPAHOM), CITYXKAIIUMHU IS
npecTaBiIeHus yueOHoi nHpopManun
00JIBILION ayIUTOPHH
2. | YueOHas ayiuTOpUU AJIA IPOBEACHUS YkoMIuIeKTOBaHa CIIELIMATM3UPOBAHHOMN
3aHATUH CEMUHAPCKOIO TUIIA (yueOHoif) MeOeblo, MePEHOCHBIMHU
TEXHUYECKHUMHU cpeacTBaMu o0y4eHus,
CIyXalllMMU U1 TpeAcTaBiIeHHUs y4eOHOI
uH(popMaluu
3. | Ilomemienue qist caMOCTOATEIHHON YKOMIUIEKTOBaHO CHeIHAIU3UPOBAHHON
paboThI (yueOHOi1) MeOenbio, OCHAEHO KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOYCHUS K
cetn "MHTepHEeT" M 00ECIeYeHO JOCTYNOM B
AIIEKTPOHHYIO nH(pOPMAaLIMOHHO-
00pa30BaTEeNLHYIO CpPely OpraHU3alUuU
4. | YueOHas ayAUTOpUS IS TEKYILEro YKOMIIJIEKTOBaHA CHeLUAIN3UPOBAHHON
KOHTPOJISL U TPOMEXKYTOYHON (y4eOHoil) Me0enblo, IIEPEHOCHBIMH
aTTecTaluu TEeXHUYECKUMHU CpeAcTBaMU o0yueHus,

CIy’)KalllAMU /i1l TIPEJICTaBIICHUS  Y4eOHOMH
uHpopMauu




HMpuaoxkenue Ne 1
K palo4eil nporpaMmme no AucuunInHe (Moayaw): Martemartuka

®OHJ OHEHOYHBIX CPEACTB 1O AUCHUIIJIMHE (MOAYJIIO)

«MaTteMaTuka»

1. IlepeyeHb KoMIeTeHLM, OpMUPYEMBIX HA JAHHOM JTale

MIPUMEHSATD
OCHOBHEIE 3aKOHBI
1 METOBI
HUCCIEe0BAaHUN

JJI1 pCIICHUA 3a1a4

CCTCCTBCHHBIX HAYK

®dopma
HIudp KOHTPOJIIS U OueHouHbIE
JlecKpUnTopbl KOMIIETEHIIUT
KOMIIETEHIIUH HEepUoJl ero cpeacTBa
npoBeACHUs ™
1 3 4 5
KommnekTsl
N-1onk-2 TECTOB, 3aJJaHHs
3HaTh: OCHOBHbBIE 3aKOHBI U METO/IbI K, Kp.DK , 1- JUISL KOHTPOJIbHBIX
OIIK-2. CniocoGeH [uccne1oBaHUN €CTeCTBEHHBIX HaYK JUIs i ’CGM,' >~ |pabor,
"

NJ-2ormk-2

pelnieHus 3a1a4 B mpodeccnoHaIbHON . KOJJIOKBUYMOB.
3a, 2-oii cem.
NEATEILHOCTH. Komruiekt
SK3aMEHAIIMOHHBIX
BOIIPOCOB
KoMmiuiekTel

TCCTOB, 3alaHUA

npodeccuoHaNbHOM | Y METh: HCIOIb30BaTh 3HAHUS OCHOBHBIX K. Kp. DK /U1 KOHTPOJILHBIX
JEATEIbHOCTH  [3aKOHOB M METOIOB UCCIICIOBAHHI 1’ ﬁpc’eM _ |pabor,
€CTECTBEHHBIX HAYK JJIsl PEIICHHS 3374 B ’33 2o (':’CM KOJUIOKBUYMOB.
npodeccnoHaNbHOM e TENbHOCTH. ’ " |IKommuiext
9K3aMEHAIIMOHHBIX
BOITPOCOB
KowmrmexkTsr
TECTOB, 3aJIaHUs
NJ1-3omk-2 ’
JUTST KOHTPOJIBHBIX
BnaneTb: 0CHOBHBIMHM 3aKOHAMHU U K, Kp, Ok, AGoT
METOJIaMH HCCJICIOBAHHUM €CTECTBEHHEBIX |1-1 ceM.; p ’
N KOJUIOKBUYMOB.
HAYK JUIsI pelIeHUs 3a1a4 3a, 2-0if ceM.
. Kommnekt
po¢peCCUOHAIBHON e TETHHOCTH.
9K3aMEHAIIMOHHBIX
BOITPOCOB

1. KommiexTsl TectoBbix 3aaanuii (T). 2. KomnokBuym, BOmpocCk o TeMaM (paszesnam)
mucrumuinael (K). 3. Konatponbnas padota (Kp). 4. KoMinekTsl 5Kk3aMeHAIIMOHHBIX BOTIPOCOB,

9K3. 6mteTsl (JK)

2. Iloka3zaTteu ¥ KpUTEPUH OUCHUBAHHMSA CHOPMHMPOBAHHOCTH KOMIETCHUHMH HA JaHHOM
Jramne ux (POpMUPOBAHUSHA

Kpurepuu onenuBanus™

Tlokazaren
u

HCYIOBJICTBOPHUTEIIb

Ho YJAOBJIETBOPUTEIBHO

XOPpOIIO

OTJIINYHO




HE 3aUTEHO 3a4TEHO
1 2 3

Ilonnora |YpoBeHb 3HaHUI|MHUHUMAIBHO YpoBeHb 3HaHUU B|YpPOBEHb 3HAHUU B

3HaAHUHI HIKE€ MUHUMAJIbHBIX |10y CTUMBII o0neme, o0Beme,
TpeOOBaHU, HMMENIN|yPOBEHb 3HAHMHI,|COOTBETCTBYIOIIEM |COOTBETCTBYIOILLEM
MECTO rpyOble|IONyIIEHO  MHOTIO|IpOorpamMmme porpamme
OLINOKH HEerpyObIX OIINOOK |[[TOATOTOBKH, MIOJATOTOBKH, 0e3

JIOTTYIIIEHO [0)1135(310) %
HECKOJIBKO
HErpyObIX OIMOOK

1 2 3

Hamuuue |[Ipu pemenuu [Iponemonctpuposa |[Ipogemonctpupona |[IporemoncTpupona

YMEHUU  (CTaHJAPTHBIX 33724 |HbI OCHOBHBIC|HBI BCE€ OCHOBHBIC/HBI BCE OCHOBHBIC
HE YMEHU, peLIeHbl [ yMEHU, pELICHBI [ yMEHUS, pelIeHbl
IIPOJIEMOHCTPUPOBA |TUIIOBBIE 3a/adl C|BCE OCHOBHBIE |BCE OCHOBHbBIE
Hbl OCHOBHBIE HerpyObIMUI 3a1a4u c|3amaumn c
YMEHUS, UMEIU omuOKamu, HErpyObIMH OTJIETTbHBIMU
MECTO TpyObIe BBITOJIHEHBI Bce|ommnoKamu, HECYIIECTBEHHBIMU
OIINOKHU 3a/1aHusi, HO HE B(BBIMIOJIHECHBI BCE|HEI0UETaMH,

MIOJIHOM 00beMe 3alaHusl B ITOJIHOM BBITIOJIHEHBI BCE
o0BeEME, HO|3aJaHUsI B IIOJIHOM
HEKOTOpbIE cloobeme
HEJI0UYEeTaMU

Hannuue (IIpu pemenuun HNmeercs [Iponemonctpupona |[IpogemMoHCTpHUpOBa

HAaBBIKOB  |CTAaHJAPTHBIX 337a4 |MUHUMAJIbHBIN HbI 0a30BbIC HABBIKU|(HBI  HABBIKK  TpU

(BnageHue |He Ha0Op HABBIKOB JUISA|TIPH pelIeHUH|peLIeHU N

OMBITOM)  |TPOJIEMOHCTPHUPOBA |PEIICHUS CTAaHJAPTHBIX 3aJa4|HEeCTaHJAPTHBIX
HBI 0a30BbIC CTaHJAPTHBIX 3a/1ay|C HEKOTOpBIMHU |33/1a4 0e3 OMUOOK U
HaBBIKH, UMEITN c HEKOTOPBIMH HEJIOUETAMHU HEJ0YETOB
MECTO TpyObIie HEJI0UYeTaMU
OIMOKHU

Xapakrepu | Komnerenmus B Cdopmuposannocts [ChopmupoBanHOCTh [CHOPMUPOBAHHOCTD

CTHKa MIOJTHOW Mepe He KOMITETCHITUHT KOMITETCHITH B|KOMITETCHIIHT

chopmupo |chopMHpOBaAHA. COOTBETCTBYET LEJI0M MOJIHOCTBIO

BaHHOCTH |Merommxcs MUHUMAJIbHBIM COOTBETCTBYET COOTBETCTBYET

KOMIIETEH |3HAHWM, YMEHUH, TpeOOBaHUSIM. TpeOOBaHUSIM. TpeOOBaHUSM.

887051 HaBBIKOB Nmeromuxcs Nwmeromuxcsa Nwmeromuxcs
HEAOCTAaTOYHO MJIS  |3HAHHUH, YMEHUM,|3HaHU, YMEHU,|3HaHUH, YMEHUH,
pereHus HaBBIKOB B II€JIOM|HABBIKOB Y|HAaBBIKOB "
MPaKTUYECKHUX JIOCTATOYHO JUISIMOTHUBAIIMU B LIEJIOM|MOTHBAIMU B
(mpodeccroHaNbHbI [peIICHUS JIOCTaTOYHO JUTSI| TIOJTHOM Mepe
X) 3a/1a4 MPaKTUYECKUX peueHus JOCTATOYHO JUTSt

(mpogeccroHanbHbl (CTAaHAAPTHBIX pEIIeHUsT  CIOXHBIX
X) 3ajad, HO|PAaKTUYECKUX MPaKTUYECKUX
Tpedyercs (mpodeccuonanbHbl |(IpodeccuOHaTBHBI
JOTIOJTHUTEIIbHAS X) 3a/1a4 X) 3a/1a4
MpaKTHKa o
OOJIBIIUHCTBY
MPAKTUYECKHUX 3a/1a4

YpoBeHb

chopmupo Huzkuit Hwuxe cpennero Cpenuuii Bricokwnii

BaHHOCTH




KOMIIETEH
05051

* [Ipenooasamens enpase usmenums kpumepuu oyenusanus ¢ coomsemcmeuu ¢ PI'OC BO u
ocobennocmamu OIIOIL.

3. OneHo4yHbIe CpeAcTBA

3.1. KomiuiekT 3aganui 1Jisl JOMANIHEr0 MPaKTUKyMa.

3.1.1. O6pa3ubl 3aaHui AJ1s1 AOMALIHEr0 MPAKTHKyMA.

JOMAIIHEE 3AJJIAHUE Nel.
«MaTpuubI ¥ oNepalliy HAJl HUMW»
Bapuanm Nel.
3amanue Nel.
Hanbl matpunel 4 u B . Halinure matpuity C = B —2A4", ecnu:
-7 4
-4 5 1
A= ,B=|10 -=5].
2 -3 8
3 16
3aganmne Ne2
HatinguTe mpousBeeHuEe MaTpPHII;
A) C=A-B_? B) F=M-N-? B) G=R-Y-?
A M=(01 -1 2 10 20
2 -1 ( 3)’ R= ,
A= , 1 2 0 30
8 -7
3 6 -1 6
2 -1 N = )
B= ) 5 -1 Y={-10 0 7].
3 -5
1 -3 -5 3 3
3aganme Ne3

Brrancanre OIPCACIUTECIIN JaHHBIX MaTpUl. I[J’I?I OIpCACIIUTEIIA MaTPULbL B Bruncnure MHHOD
M, n anrebpanueckoe pornonHeHne 4, .

I 1 -2
2 -1
A) A= b)B=|3 6 -2
3 -5
10 2 6
3aganue Ne4
Haiitu o6patHyto MaTpuity uist MaTpHIlbl A, eciu:
-2 3 1
A=| 3 6 2]|.
1 21
JOMAIIHEE 3AJIAHUE Ne2.
«CucreMbl JIMHEHHBIX a1re0pan4ecKuX ypaBHeHHUi»
Bapuanm Nel.
3aganue Nel.

Haiitu pemenue cuctem ypaBHEHHI.
2x,+x,+3x;, =7,

A){2x, +3x, +x; =1,
3x, +2x, +x; =6.




3x+2y—-4z=8,
b)<2x+4y-5z=11],
x=2y+z=1.
—X, =X, =2,
B) 9x, +x,+2x, =2,
=5x,—2x, = Tx; =—4.

JOMAIIHEE 3AJAHUE Ne3.
«OnHOpOAHBIE CHCTEMbI JINHEHHBIX YPABHEHMII»
Bapuanm Nel.
3ananne Nel.
Haiitu pemenue cucteM ypaBHEHUI.
5x-3y+4z=0,
A) 3x+2y—-z=0,
8x—y+3z=0.
X +x,+x,=0,
b) {2x, —3x, +4x, =0,
4x,—11x, +10x; =.0
2x,—x,—x; =0,
B) {3x,+4x, -2x, =0,
3x,—2x, +4x;, =0.
JOMAIIHEE 3AJIAHUE Ne4.
«OCHOBBI BEKTOPHOM aJaredpbn»
Bapuanm Nel.

3amanue Nel.

—

Ha pucyHke B KOOPIMHATHOM MIIOCKOCTH H300paXKeHbl BEKTOPBI d, b W €, a TaK e OTMEYCHBI
KpaitHue Touku Bektopos: A, B, C, D, M, N .

|
A I
[ —»
b a|
A
\. Ol >
1Y = — I N
—
~] M

a) C momonipo MpaBmiia mapajuiejorpaMmma Haiiinte BeKTop f = d + b . BermonauTe
MIOCTPOCHHS.
0) C moMoIIpio MpaBujia TPEYTroJibHUKA HAlIUTE BEKTOpP S = C + b . BBIMOIHUTE OCTPOCHHS.

. - 1. =
B) C mnomompio mpaBuia TPEYrojbHUKA HaWIWTE BEKTOp A :Ea—c +2b . Bsimonaute

MTOCTPOCHHS.
r) Onpenenute koopauHatel Touek A, B, C, D, M, N .



n) Ilo xoopauHaTtaM KpaWHHX TOYEK, HAWIUTE KOOPAMHATHI BEKTOPOB d, b u ¢ . Takxke

3aMUIIMTE Pa3oKeHHe BEKTOPa 110 OpTaM CUCTeMbl KoopauHart (i , 7, k).

¢) OnpenenuTe MOy BEKTOPOB d, b U C .

3aganue Ne2.

ITo 3a1aHHBIM KOOPAMHATAM TOUeK 4 M B , HalauTe KOOPAMHATEI H MOJYIIb BEKTOpa AB , eci:
A(1;1;3), B(2:2:3).

3ananmue Ne3.

—

Hanbl 1Ba Bektopa a =(—2;1;1) u b =(3;—2;4). Beruriciure KOOpAUHATHI BEKTOPOB ¢ =2d—b u
d =—ad+3b , a TakKe 3aNUIIMTE Pa3I0KEHUE STHX BEKTOPOB MO OPTaM CHCTEMBbI KOOpauHaT (7 ,

J » k). Berauciure ckajasipHOE U BEKTOPHOE [TPOHU3BEACHHE BEKTOPOB ¢ U d . UeMy paBeH yrod

MEXJ1y BEKTOPaMHu ¢ U d.
3amanue Ne4.
Janb! BepinHel TpeyronbHuka ABC . Beruucaure miomans TpEyroabHUKa S ,,- W ONPEICIUTE
yroux nipu BepuinHe B, ecnmu: A(—1;3;3), B(2;2;1), C(0;3;-2).
3aganue NeS
Ha Ttpex BekTopax a=(-2;1;1), b= (0;-1;-1) u ¢ =(2;—1;—1) mocTpoena nupamuaa. Berauciure
00BbeM MUPaMU/IBL.
JOMAIIHEE 3AJIAHHUE NeS.
«AHAIUTHYECKAsl TeOMeTPHs HA IJIOCKOCTH»
Bapuanm Nel.
3aganue Nel.
Ha mnockoctn 3amaHa mnpsMas L ¢ moMolpl0 ypaBHeHHS 3x—2y+12=0 u To4yka ¢
KoopauHaramu M (—2;1) .
a) CocraBbTe ypaBHEHME NPAMOM, IPOXOJALIEH Yepe3 TOUKy M , mapajuleNbHO K HNpsMOW L .
Pemenne nosicHuTe cXxeMaTHUYHBIM PUCYHKOM.
0) CocTaBbTe ypaBHEHHE MPSMOM, NPOXOJAIIEH Yepe3 TOUKY M , NepHEeHIUKYISIPHO K MPAMON
L . PenieHre NOSICHUTE CXEMaTUYHBIM PUCYHKOM.
3aganue Ne2.
Ha nmockocty ¢ 1OMOIIBIO  COOTBETCTBYIOIIMX YpaBHEHMM 3aJaHbl JIBE IpsiMble
L :2x—y-1=0, L,: x+3y—4=0. CoctaBpTe ypaBHEHHE NPSAMOI MPOXOIAIIEH Yepe3 TOUKY
[IEPECEUCHMS ITUX MIPAMBIX U TOUKY ¢ KoopauHatamu D(1;-2).
3ananne Ne3.
B tpeyronsuuke ABC u3BecTHBI KoopanHaTH BepummH: A(—3;3), B(5;1), C(6;-2).
a) CocraBbTe ypaBHEHHE CTOpOHBI BC .
0) YpaBHEeHME BBICOTHI ONYLIEHHOM 13 BepIIUHbI A , Ha cTopoHy BC .
B) YpaBHEHUE MeMaHbl, IpOBeIeHHON 13 BepiuHbl C .
r) Uemy paBeH yrois Npu BEpLIMHE TPEYToJbHUKa A ?

3ananne Ne4.
2 2
Hccenenyiite v MOCTpONTE ypaBHEHHUE JINHUK BTOPOTO NOPSAJIKA: % + % =1
JOMAIIHEE 3AJIAHUE Ne6.
«DYyHKUMA»
Bapuanm Nel.

3aganue Nel.

2x+3
Haiinure 3Hauenus GQyHKIun y = 4( * j B TOYKax:
a) x=15 0) x=2 B) x = 2Xx,



3amanue Nel.
Uccnenyiite GyHKINIO Ha YETHOCTb.

17-x
z 6) y=——
4x -5 x"+1
3aganue Ne3.
Ha wunrepBanex € (—16;22)3anana  QyHKuMs, 3CKH3 KOTOpOM U300pakeH Ha pUCYHKE.

3

a) y=

Onpenenute HHTEPBAJIBI BO3pacTaHMs U yObIBaHUS (PYHKLIUH.
L ]
X -

|
|
|
|

e

|
|
|
|
|
|

\ 4 ll »
U I N
/
| |
3ananmne Ned4.
Beruucnure npenensl.
2 2 2
1 lime2 16x+3 2) lim )2c S5x+6 3) limzx +11x+15
=2 x"—4x+3 =2 x" —=12x+20 oo Sx—124+x
4_ 2 2 _ 3_
4)limx X -4|-x+1 5)lim2x 4+5x 10 6)limx : 3x+210
oo x—2x" =5 x>0 3x" —2015 xo0 xT —4x+3
3ananue NoS.
Haiinute obnacts onpenenenust ynkuuu: f(x) = %4_210216
X' —=x-
JOMAIIHEE 3AJIAHUE Ne7.
«IIpousBogHast pyHKIHN»
Bapuanm Nel.
3amanne Nel.
Brrauciaure npou3BoaHy0 QYHKITUI:
1) y=4arcctgx—5x’ —13 3) y=(x"+4x)-Inx
) 2 SR W e 4) y = ardex
X X 1+5x
3ananue No2.
Brruncnute npousBoanyto u auddepeniman GpyHKIuu.
—cin . 50F 4 13 _ .si
1) y=3x' +2x—5+ 55)c 2) y=sinx-5¢" + x> +3x—-2 3)y=M
x =2 Inx
3amanne Ne3.
Haiinure npon3BoHy0 JaHHBIX (QYHKIIH.
1) 2) 3) 4)
f()=Q2x+3-sinx)*  fx)=e"" f()=("+2)-e" > fx)= arcig(2x)
(1+4x7)
3ananme Ned*,
Haiinute mpon3BoaHbIE CIOXKHBIX (YHKITHA.
3x—4 2) f(x)=(3"" —cos’2x)’ 3 f(x)=In(arcsiny1—x?)

1) f(x)=m
Vx® +3x—

JIOMAIIHEE 3AJTAHUE NeS.



«IIpuMeHeHMe MPOU3BOIHOM K MCCJIETOBAHUIO rPapuKa PyHKIMH

3aganue Nel

Bapuanm Nel.

Uccnenyiite panHyo (yHKIUIO MeTogamu TuddepeHIHaTbHOT0 HCYUCICHUS M HaYepTUTE

3cKku3 rpaduka.
y=x —6x"+9x+2

3aganue Nel.

JOMAIIHEE 3AJTIAHUE Ne9.
«HeonpenenéHHbIA HHTETPADY
Bapuanm Nel.

Haiitu HeonpenesleHHbIN UHTETpal.

1) J.(6+15-4")dx

3amanue Nel.

2 1 3+3{/7—2x
2) j(3x —m+5)dx 3) j—\/; dx

HaiiTi HeonpeneneHHblil uHTErpai, npeodpasosas nuddepeHima.

1) jsin(z —3x)dx

3aganue Ne3.

2) [e*dx 4) [3+xdx

Haiitn HeonpeaeeHHbIN HHTErpal ¢ HOMOHII)IO 3aMEHBI IEPEMEHHOM.

1) jefjr =

3amanue Ned.

)'[l6x +4

I/ICHOHBSYSI MCTOJA  HUHTCIPUpPOBAHHA 110 4YaCTAM  BBIYUCIIUTC  ClI CIIYIOH_II/Iﬁ HHTCIrpal:

[ (5x+3)cos3xdx

3aganue Nel.

JAOMAIIHEE 3AJAHUE Nel0.
«OmnpenesieHHbII HHTETPaJD»
Bapuanm Nel.

BrraucnauTe onpeneneHHsld HHTErPall.

1) j (3x? —1)dx

3aganue Ne2.

K3 0

3) é"ﬂxcos(g)dx

2
2) J.sinx -cos” xdx
0 T2

C nomol11pI0 ONpeieIEHHOr0 NHTErpaia BHIYMCINTE TIIOIAAb GUTYpPbl, OrPAaHUYEHHON
JaHHBIMU JTUHUSAMH. Clienaire 4epTex.

y=(x+1)>, x—y+1=0

3aganue Ne3.

S \

IPPP!

I[lo  merajmmyeckoMy  NPOBOJHUKY  IIPOTEKAET
<_.q nnekTpuyeckuii Tok. Cuna TOka B NPOBOJHHUKE

MEHAETCS C TEYeHHEM BPEMEHH 10  3aKOHY:
!‘ . 1) =8t + 52 + 47 (). Onpenenute 3apsas

MIPOXOJISIIIMKA Yepe3 MOIMEePEYHOe CeUeHHEe MPOBOJTHHUKA

. g 3a TepBble 5 CceKyHn HaOmoneHui. (Ykazamue: Ons

onpeoeneHUss 8eIUYUHbl 3aps0d NpPOXoosaue2o uepes

nonepedHoe cevyeHue npoeodHuKa ucnOﬂb:«:yﬁme

Gdopmyny onpeodensrowyio npoxooswull depe3 NONEpeuHoe cedeHue NPOBOOHUKA 3apso 8
yenosusax nocmosinnoeo moka: g = IAt . Cocmagbme uHmezpanrbHylo CyMmy, onpeoenume uo

onpe()efzeHﬁozo UHmeczcpajia u evlduciume 620)



JOMAIIIHEE 3AJIAHUE Nell.
«IIoHsITHE KOMILIEKCHOIO YncJa. JlelcTBUS HAJl KOMILUIEKCHbIMH YN CJIaMU»

Bapuanm Nel.
3aganue Nel.
Pemnre ypaBHeHus.
2
a) 15x2 ~15=0 6)%+80:0 B) x? +2x+26=0

3ananme No2.
Jlanbl KOMIUIEKCHBIE uncna: z, =1+2i, z, =-3+i, z; =—5+3i, z, =—2i . Haiitu:

(2, +2,)z, N
z =——="—= Onpeaenure MHUMYIO U ICUCTBUTEJIHHYIO YaCTh YUCHA Z .

Zy

3aganue Ne3.
Haiimute aprymMeHT W MOIyJb KOMIUIGKCHOTO 4YHCHa: z =2+2i. 3anuimure 4YuCIO B
MOKAa3aTeIbHON U TPUTOHOMETPHYECKOH dopMe.

3.1.2. Metoguyeckue MaTepuaJbl.

WuauBuayanbHble TOMAIIHUE 33JaHUs] IPUMEHSIOTCS U1 3aKPETJICHUS MPAKTUYECKUX HABBIKOB,
NOJYYCHHBIX Ha TIPAKTHYECKOM 3aHATHH 10 PEHICHHI0 Yy4eOHO-TIPaKTHYECKUX —3a/ad.
WuauBuayanbHble JOMAIIHUE 33/1aHUS BBIOIHSAIOTCA OOYyYaroIIMMUCA B OTACIBHOM TETpaiu.
Brematorcst 3amaHusi Ha TPAKTHYECKUX 3aHATHSAX, TEMaTHKAa KOTOPBIX COOTBETCTBYET TEMe
3aganus. OOyuaromuecss JOJDKHBI B TEUEHHH CEMeCcTpa pEeryispHO cJaBaTh TeTpaab C
pEIICHHBIMH  33/IaHUSIMU  TIpENoJaBaTelql0 Ha MpoBepKy. K KOHIy cemecTpa KaKIblid
oOydJaromuiicss JODKEH HMMETh TeTpaab C IMOJTHOCTHIO WJIM YaCTUYHO BBIMOJHEHHBIMU
3aJaHHSIMH.

Kaxxgast BblmonmHEHHas [oMallHss pa0oTa OIEHMBAaeTCa MO MATH OanbHOW cucrteme. B
3aBHCHUMOCTH OT TTOJIHOTHI BHIOJTHEHHOTO 33JaHusl 00YUYaIONIMIACS MOJTydaeT 3a KXyl padboTy
omleHky 2, 3, 4, 5. B KoHIle cemecTpa MOJIBOAMTHCS CPEIHSS OLEHKAa 32 BCE BBHIMOJIHEHHBIE
paboThl U TEPEBOJIUTHCS B PEUTUHrOBbIM Oamin. Ecnm cpemusis omenka 3 1o oOywaromuics
nonydaer 6 0amioB, ecnu cpefHss oueHka 4, To oOydamomuiics moiydaeT 8 OaiioB, e€ciu
CpenHsisl OlIeHKa 5, TO oOydJaromuiics moiy4aer 12 0amios.

Bce mnauBuayanbHble JAOMAIIHUE 3a/laHUsl U BBIMOJTHEHHBIE paOOThl XpaHATCA Ha Kadenpe y
Tperno/iaBaTers.

3.2. KomM1uieKT BONPOCOB /ISl IPOBe/IeHusl opoca.
3.2.1. CniucKH BONIPOCOB 110 PA3JIMYHBIM TeMaM.
«Mampuuysl u onepayuu Hao Humu)
. Uro takoe maTpuna?
. Uto Takoe equHUYHAs MaTpuIa? 3aruiiuTe mpumep.
. Kakyro matpuily Ha3pIBatoT TPaHCIIOHUPOBAHHOM ?
. Uto Takoe MUHOp omnpeaenuTens?
. Uro Takoe anreOpanyeckoe JONOIHEHUE?
. Kakyro Marpuily Ha3pIBarOT HEBBIPOKIEHHOM ?
. Kakyro matpuiy Ha3bIBatOT BBIPOKIEHHON?
. Uto Takoe coro3Has MmaTpuna?
. 3anummre GopMyITy ISl COCTABICHUs 0OpaTHOW MaTpHIIbI.
«Cucmempl TUHENHBIX A/12€0PAUYECKUX YPACHEHUTL)
. UTo Takoe OCHOBHAsl MaTpULla CUCTEMBI?
. Kakyto cucreMy Ha3bIBalOT COBMECTHON?
. Kakyro cucreMy Ha3bIBalOT HECOBMECTHOM ?
. Kakyto cucreMy Ha3bIBalOT ONpeeIeHHOM?
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5. Kakyto cuctemy Ha3bIBalOT HEOMPEIECTICHHOM ?
6. 3anmmute Gopmynsl Kpamepa, 1711 HAX0KACHUS PELICHUS CHCTEMBI.
7. B kakoM ciydae cucteMa MMeeT €JMHCTBEHHOE pelleHne?
8. B xakoM city4ae cuctemMa UMEET MHOYKECTBO PEIICHUN?
9. B xakoM ciydae cucTeMa He UMEET pelieHus ?
«Inemenmol 6eKMOPHOIL a12e0pvL)
1. YUto Takoe BeKTOp?
2. 3anuIuTe pasiioKeHUE BEKTOpa 110 OpTaM CUCTEMbI KOOPAMHAT.
3.Monynb BekTopa. 3anummure Gopmyry.
4. KoopuHaThl BEKTOPA, 3aJaHHOTO JBYMS TOUKAMHU.
. CkansipHoe Mpou3BeIeHUE BEKTOPOB.
. BekTopHOE ITpon3BeieHNE BEKTOPOB.
. CMmelaHHOE MTPOU3BEICHNE BEKTOPOB.
. [Tnomanp napasienorpaMma, IOCTPOSHHOTO HA BEKTOPax. 3anumure GopMyIy.
. O6bem napasuienenuneaa, IOCTPOCHHOT0 Ha BeKTopax. 3anumure Gopmyiy.
«Inemenmol anaIUMUYECKOU 260MEMPUU HA NIOCKOCHIU)
1. OnpeneneHue JIMHUM HA TIIOCKOCTH.
2. OmnpenieneHye TOUYKH NEPECEUEHUs ABYX JIMHUM.
3.®opMyIibl KOOPIMHAT CEPEAUHBI U TMHBI OTPE3Ka.
4. YpaBHeHHE MPSIMOI Ha TUIOCKOCTH B PA3IMYHBIX (hOpMax 3aIHCH.
. YrioBoii ko3 duiimeHrT.
. Yroia Mexay NpsIMbIMHU.
. Kanonunueckoe ypaBHeHUE OKPY>KHOCTH, JJUTUIICA, TUIIEPOOIIBI, TapaOoOIIbI.
«@Dyukyua»
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. Uro Takoe ¢pyHKIMS?

. YcioBr€ 4YETHOCTH U HEYETHOCTU (PYHKLIUU.
. O6nacte onpeaeneHus: GyHKITUH.

. Obnactp 3Ha4eHUS PYHKLINH.

. beckoneuno 6ombiias GpyHKIU.

. beckoneuno manas GyHKIUS.

AN DN B~ WN -

«IIpouseéoonan gpynkyuu»
. Onpenenenue Nporu3BOIHON (HYHKITHH.
. IIpaBuna quddepeHunpoBanus.
. 'eomeTpruecknii CMbICIT IPOU3BOJIHOM.
. Ou3nyUecKuid CMBICI IPOU3BOIHOM.
. [Ipon3BoiHAs CIIOKHON (YHKITUH.
«IIpumenenue npouseoo0Hoil K ucciedosanuto pauka ynkyuu»
. InTepBasibl MOHOTOHHOCTH Tpaduka QyHKINH.
. DKCTPEMYMBI.
. Haubonpiiee n HanmMeHblliee 3HaueHHe (PyHKIUU Ha OTPE3KE.
. lHTepBasibl BBIMYKIJIOCTH U BOTHYTOCTHU Tpaduka QyHKIHH.
. Touku neperuoa.
. Obmas cxema uccienoBaHus rpaduka GyHKINH.
«Heonpeoenennwtii unmezpany
. OnpeneneHne HEONPEAEIEHHOIO HHTErpaa.
. CBOICTBa HEONPEIETEHHOTO UHTErpaa.
. MeTo HenmocpeICTBEHHOTO UHTETPUPOBAHMS.
. MeTon uHTErpUpOBaHUS 3aMEHOW MTEPEMEHHOM.
. MeToa MHTErpupoBaHUs 110 YaCTSM.
. InTerpupoBanre BHECEHHEM ITOCTOSTHHOI'O MHOXKUTEIA M0J1 3HaK nuddepeniuana.
«Onpeodenennvlii unmezpan)
1. Onpenenenue onpeaeeHHOro HHTerpaia.
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. ®opmyna Hetorona—Jleitoumua.

. CBoiicTBa ompeeieHHOr0 HHTerpaa.

. ['eomeTpruecKmii CMBICI OIPEACICHHOTO HHTETPaIa.

. Berancnenue miomaay GUryp ¢ moMOIIbIO OMPEIeICHHOTO HHTETpaIa.
. OU3UYECKUI CMBICIT ONIPEICIICHHOTO HHTErpaia.

AN AW

«KoMILIeKCHbIE YUY
OG6iee ornpezesieHe KOMIUIEKCHOTO YHCIIa.
Moysb 1 apryMeHT KOMIUIEKCHOTO YHCJIA.
3. Tpuronomerpudeckas u mokasareiabHasi opma 3arucH.

N —

3.2.2. MeToanuyeckue MaTepuaJIbl.

[IpuBeneHHBIE BOMPOCH MPUMEHSIOTCS Ui TPOpPabOTKH TEOPETUYECKOro Marepuana mpu
HOJArOTOBKE K HPAaKTUYEeCKOMY 3aHATUIO. I[IpM momomM NpuBENEHHBIX BBIIIE MPOBOAUTCS
NUCHbMEHHBIH OMPOC 00YYAIONIMXCS B ayAUTOPUHU HA MPAKTUYECKOM 3aHATUH. V3 mpuBeaeHHOTO
HepevHs BOMPOCOB COCTaBIIsAtOTCA Ouiersl. Kaxkaplil oOydaromuiics mosryyaer CBOM BapHaHT.
OTBeTbl 00yyaromuecs: 3aMMChHIBAIOT Ha OJaHK oTBeTOB. Ha BBIMONHEHWE 331aHUSI OTBOAMTHCS
He Oonee 10 MUHYT.

Kaxxnas BeinosineHHas pabota onieHuBaercs ot 0 10 2-x 0aios.

Criucku BONpOCOB XpaHATCS Ha Kadenpe y npenojaBarens. Kaxasiii oOyuaromuiics noiaydaer
CIIFICOK BOTIPOCOB TIO OTIPENICICHHON TeMe 00ydJalolrecs MoayJaroT BMECTE C HHIUBUIYaIbHBIM
JIOMAIIIHUM 33/1aHUEM COOTBETCTBYIOIIEH TEMBI.

Ilpumep dunema c 6onpocamu vl0agaemvlmu CmyOeHmam.

Mampuuybt u onepayuu Hao HUMuU.
Bapuanm Nel
1. Yro Takoe maTpua’?
2. Yto Takoe equHuYHas MaTpula? 3anuiurTe npumep.
3. Kakyro MaTpuily Ha3bIBatOT TPAHCIOHUPOBAHHOM ?

3.3. KomMIuieKT 3a1aHuii K KOHTPOJILHBIM padoTam.
3.3.1. Tembl ¥ BApMAHTHI 32JaHMI1 VI TPOBeeHUS KOHTPOJIbHBIX padoT.

KOHTPOJIBHASI PABOTA Nel
«DJIEMEHTBI JIMHEHMHOW AJITEFPBD
Bapuant Nel.

1 1 -2 0 1 0
3adaqa]\f9].HaI?U1HTeManMuyC=AB+2D,echA:[3 j,Bz( ],D:( j

3aoaua Ne2. Halinute npou3BeieHUE MaTpPULL.

F=M-N-=-? S=G-H-?
1 8 5 _3 4 2 -3 3 -2
A m=|3 —2|,N= . B g=lo 4|, H=|5 -3

4 -2 3
5 -3 7 -1 3 2
3aoaua Ne3. Berauciaute onpenenuTeNId MaTpHIL.
1 8 1 1 0
2 10

A) A=|3 -2 B)B:( 5 5) B)C=| 0 -5 2
5 -3 -3 0 -1




-1 5
3adaua Ne4. CoctaBbTe MaTpuily oOpaTHyIo kK MaTpuue W, ecnu W = ( ] .

2 0
3adaua Ne5. Pemmre cucreMmy ypaBHEHUH ¢ momotisio hopmyn Kpamepa.
—-x+y+7z=10,
y+z=11,

x+y+z=12.

KOHTPOJIBHAS PABOTA Ne2
«DJIEMEHTbBI BEKTOPHOM AJICESPAI H JIMHEUHOH T'EOMETPHUH HA ITJIOCKOCTH
BapuanT Nel.
3aoaua Nel.
B npoctpancTBe 3a/1aHbl KOOPIMHATHI YETHIPEX TOUYEK, 00pa3yIOLIUX MUPAMUIY U SBIISIOIINECS
ee BepmmHamu: A(1;2;1), B(—1;5;1), C(-1;,2;7), D(1;5;9).
a) Halinure KoopIMHATHI BEKTOPOB AB, AC , AD.
0) 3anumuTe pa3noKEeHUe BEKTOPOB AB, AC , AD, 1o OpTaM CHCTEMBbI KOOPAHHAT (i , ju
k).
B) Haiigute Moy BEeKTOpoB AB, AC, AD.
r) Haiigute yrosn Mexay BEKTOpamu AC u AD.
n) Haiimure mmomans rpaaun ABC (ydects, uto rpanb ABC 00pa3yroT Ba BEKTOpa AB u
AC).
e) Beruncnure o6bem nupamunbl ABD .
3aoaua No2.
Hanbl Bepmmabl Tpeyronsauka ABC : A(-2;4), B(3;1), C(10;7).
a) CocTaBbTe ypaBHEHHE CTOPOHBI AB .

0) CocraBbTe ypaBHeHue Meauansl CM .

B) CocTaBbTe ypaBHEHUE NPAMON MPOXOASILEH Yepe3 TOUKy M U NEepHeHIUuKyISIPHO CTOPOHE
AB .

3adaua Ne3.

Haiinure TOuKy mnepeceueHus ABYX JIMHHUW, €CJIM YpPAaBHEHHE NEPBOM JIMHUM HMMEET BHJ:
—x—y—2=0, a ypaBHeHHe BTOPOI JIMHUU UMeeT BUI: 3x—)y+2=0.

KOHTPOJIbBHAS PABOTA Ne3
«@yuxyus. I[Ipeden u npoussoonas gyuxyuu. llpumenenue npouzeo0HON

Bapuant Nel.
3amanue Nel.
Beruuciure npenensr:
3x* —2x+1 : x—4 4x’ +3x* -1
. im———— 2. lim———— 3, im——
=1 x4 4x+1 >4 x? +3x-28 o | 42x° —3x
2
4 1im 2x° + 33x 25
xow 1 —Tx” —3x
3amanne Nel.
Boruucnure mpou3BoHbIC TaHHBIX (YHKITHA.
5
a) y=>5x* —cosx+4lInx 6) y=3x’ - +1 B) y=(4x° +2)e"
X
3aganue Ne3.

Haiimute nuddepennman pyukmun: y = In(3x° —4cosx)
3ananune Ne4.



. 1
Haiinute naTEpBaBl MOHOTOHHOCTH (DYHKIIMH: ) = §x3 —2x> —5x+14

3.3.2. MeToanuyeckne MaTepuaJIbl.

KonTtpomnbHble paboThl MPUMEHSIOTCS IS 3aKPEIUICHUS] MPAKTUYECKUX HABBIKOB IO KaXIOMY
W3y4YeHHOMY OJIOKY M CHCTEMaTH3alMM HW3Y4EeHHOTO Marepuaia. KOHTpoJibHbIE paboThI
HpOBOI[SITCSI Ha HpaKTI/I‘-IGCKOM 3aHATHUHA. Ha BBIITOJIHCHUC KOHTpOHBHOﬁ pa6OTBI OTBOAUTHCA 1
yac. B 3aBUCUMOCTH OT MOJIHOTHI BBIITOJIHEHUS, KOHTPOJbHAs padoTta oreHuBaercs oT 0 10 4-x
0ayoB.

Bce 3aganus 11 mpoBeieHUsT KOHTPOJIbHON pabOThI XpaHATCs Ha Kadeape y nmpernogaBaTes.

3.4. KoMIuIeKT BONPOCOB K KOJJIOKBUYMAaM.
3.4.1. TemaTuKka U nIepeYHH BONIPOCOB.

Bonpocsl k ko/Lu10KBUYMY Nel.

«OCHOBBI JIMHEHHOM aJaTredOpbI»
1. Matpuubl (obwee onpedenenue, d1eMenm MAMPUYbl, pPamepbl MAMpPUuysbl, 3ANUCAMb
npumepbl, 21A6HAL OUACOHANL MAMPUYDLL, PAGHbIE MAMPUYbL, KEAOPAMHAL MAMPUYA, eOUHUYHAS
mMampuya, Hy1eeas Mampuyd, mpaHCHOHUPOSAHHAS MAMPUya).
2. [leiicTBUSI HajJ MATpULAMU (ClodCeHue Mampuy, GblYumanue Mampuy, YMHONCEHUE
Mampuybl HA YUCTO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUY,).
3. Ob6paTrHass MaTpuua (8vlpodicOeHHble U HEBbIPOICOCHHbIe MAMPUYbL, COIO3HAS MAMpuya,
meopema «06 0opamuol mampuyey, popmyna 0 COCMAasieHuss 00PaAmHOU Mampuybwl).
4. Onpenenurenu (odwee onpedenienue onpederumens, cxema HAXONHCOEHUs Onpeoeumens
nepeoco NOpPsOKA, CXema HAXOHCOEHUs Onpeoenrumess 8Mmopo2o0 NOpsAoOKd, CXema HAXOMHCOEHUs.
onpeodenumens mpemve20 NOPAOKA, CB0UCMBA onpedeiumens, MUHOD, aleedpaudeckoe
odononHenue).
5. Cucremsbl JuHEHHBIX ypaBHeHMii (oOwee onpedenenue unu npumep, Kod3pduyuenmol
cucmemvl, c60000HbLE UTIeHbl CUCTEMDbI, HEeU38eCMHble CUCEMbl, OCHOBHASL MAMPUYA CUCTNEMDL,
g6ekmop cmoabey Heu38eCmHbuLX, 6eKMop cmojbey C80000HbIX UYNeHO08, Mampuiudas dopma
3anucu cucmemol).
6. CoBMeCTHOCTH JIMHEHHBIX CHCTeM YPaBHeHUH (coemecmuas cucmema ypasHeHull,
HeCo8MeCmHas cucmema ypaeHeHul, OnpeoeileHHds. U HeOnpeoeneHHas CUCmema ypagHeHuil).
7. Pemienue cucreM JIMHEHHBIX YPABHEHHH C TpeMsi Hem3BeCcTHbIMHM MeToaoM Kpamepa
(¢popmynvr Kpamepa, eouncmeennoe peutenue cucmemvl, 6€CKOHEUHOE MHONMCECEO peuleHuUl,
omcymcmeue peuleHus y CUCmembl).
8. OnHoponanble cucTeMbl YPaBHeHUIl (0Owee onpedenenue, Hynegoe peuieHue, meopema «o
CYUecCmeoB8aHuL He HY1e@blX peuleHuli 0OHOPOOHOU CUCTEMbLY ).

Bonpocsl k ko10KkBHYMY Ne2.
«OCHOBBI BEKTOPHOM aJredOpbl 1 AHATUTHYECKOH reoMeTPUum»

1. Bekropsl (obwee onpedenenue, 0003HaAYeHUs GEKMOPOS, eOUHUUHBIL 6EKMOp, Opm,
KOJLIUHeapHble 8eKmopa, KOMIIAHAPHbLE 6EKMOPA, PAGHbIE BEKMOPA).

2. JIuHeliHble omepaunMM HaJl BEKTOPAMHU (ClodiceHue 6eKmMopos, Npasuio mpeyeolbHUKA,
NPAasUIo NApaiiesoepamma, GblYUmMaHue 6eKmMopos, YMHONICEHUE 6eKMOPA HA YUCTO).

3. KoopanHaThbl BeKTOpa (3anuwume pasnodceHue eKmopa no opmam KOOPOUHAMHBIX Ocell,
KOOPOUHAMbL 8eKMOPA, OPMYLa O BbIYUCTIEHUS MO0 8eKMOPd, KOOPOUHAMbL 6eKMOPA NO
08YM MOUKAM, Oelicmeus HA0 BeKMOopaMu NpeoCMmAaBIeHHbIMU 8 KOOPOUHAMHOU ¢hopme:
Cll0dICeHUe, BbIYUMAHUE, YMHONCEHUE HA YUCTIO, YCL08Ue KOITUHEAPHOCU 8EKMOPOS).

4. CraasipHoe nmpou3sBeaeHue (0dujee onpedenenue u 0b603HaveHue, 3anucams 0ouio hopmyny
u hopmyny uepesz KOOpOUHaAMvL BeKMOPO8, PoOpMYIa OJisi ONPEOENeHUS Yelad MeHCOY BeKMOPAMU).



5. BexTopHoe npou3sBeaeHune (0dwee onpedenerue u 0003Ha4eHue, 3anucams oowyo Gopmyay
u ghopmyny uepesz koopounamul, popmyna nIOWaAOU NAPAINEL0SPAMMA U MPEY2ONbHUKA).
6. CmemanHoe npousBenaenue (oouee onpedenerue u 0003HaA4eHUe, BbIUUCTEHUE CMEULAHHO2O
npousgedeHus, 00vem napaiieienunedd U NUPamuobsl).
7. CucreMa KOOPAMHAT HA ILUIOCKOCTH (NpAMOY20NbHASL cucmema KOOpOUHam, paccmosiHue
Medcoy 08yMsL MOYKAMU, KOOPOUHAMbL cepedunbl ompesKd, obujee onpeodeiienue JTUHUU HA
NIIOCKOCMU, MOYKU nepeceyeHus TUHULL).
8. YpaBHeHue mnpsiMoii ¢ YyrioBbIM KO3YpuuUHMEHTOM (3anucams ypasHeHue, Yer080u
Ko3ghhuyuenm).
9. O01mee ypaBHeHHe IPSIMOI (3anMcaTh YpaBHeHHe, YIUI0BOH K03 puumeHT).
10. YpaBHeHue npsiMoii npoxojasinieil yepe3 ABe TOYKH M YPaBHEHUE NMPSIMOM MPOXoasiiei
yepe3 AAHHYI0 TOYKY C 3aJaHHBIM YIJIOBBIM Ko03duuuentoMm (3anucamv ypasHenue u
00BACHUMb CMBLCT BXOOAWUX 8 He20 KO huyuenmos).
11. YcioBue mnapaiielbHOCTH M TNEPHEHIMKYJISIPHOCTH MNPSAMBIX (3anucamv ypagHeHUs.
coomeemcmaylowjue YKa3aHHbIM CIYYaAsAM U 00BbACHUMb UX CMBIC]L).
Bonpocs! k Ko10KBUYMY Ne3.

«DyHKIUD)
1. ®yukuus (Odwee onpedenenue, 0OCHOBHbIE NOHAMUSL: 001ACMb Onpedeielus, 001acms
3HAueHUll, YemHOCMb PYHKYUU, 803pacmanue u yovlgarue GyHKyuu).
2. BeckoHneuHo (oJiblIasi U OeckoHeuHO MaJiasi pyHKuus (oOlee onpeneneHue, TEOPEMbI O
0ecKOHEYHO OOJNBIION U MaNlOW (PYHKIIMSIX).
3. IpousBoanas ¢pyHkuum (006wee onpedenenue, OCHOBHble NPasuid Ouppepenyuposanus O
CYMMbl, PAZHOCMU, YMHONCEHUS U OeleHUs).
4. ®u3nyeckuii U reoMeTPUYeCKUH CMbICJ IPON3BOAHOM.
5. lIpousBoaHas cjioxuoi GyHkuuu (hopmyna 0 HAX0HCOeHUs NPOUSBOOHOU CLONCHOU
@dynxyuu).
6. OnpeneseHne BO3pacTaHuA U YObIBAHUS (PYHKIIUM ¢ TOMOUIBIO IPOU3BOAHOM (meopembl
0 803pacmanuu u YovlaHuu GYHKYUU, MOYKU MAKCUMYMA U MUHUMYMA).
7. OnpenesieHne MHTEPBAJIOB BbHIMYKJIOCTH M BOTHYTOCTH rpaduka GyHKIUH ¢ IOMOIIBIO
npou3BoaHOM (Teopemvl 0 8bINYKIOCMU U OCHYMOCMU, MOYKU nepe2uda).
8. AcumnToTsl K rpaduky pyHKIMHU (6epmuranvrbie U HAKIOHHbIE ACUMNIMOMbL).

3.4.2. MeToguieckne MaTepHaJIbl.

KomnokBuyM npuUMEHATCA JUIsl 3aKpEIUICHUs IPOMIEHHOIO0 TEOPETHYECKOro MaTepHaa.
KonokBryM MpOBOAUTHCS HA MPAKTHUECKOM 3aHATHU B BHJIE ONPOCA KAXJI0T0 00y4aroIerocs
[0 TPEJCTABIEHHBIM IMepedHsiM BompocoB. Ha mposenenue ompoca orBoauThest 30 MUHYT.
Kaxnplii oOydaroluiics mosydaeT Mo TPU BONPOCAa U3 MEPEUHs COOTBETCTBYIOIEH Tembl. B
3aBUCHUMOCTH OT IIOJHOTHI OTBETa o0yuatonuiics nomnydaer ot 0 1o 4-x. bannos.

OOyuaromiyecs NOIY4YarOT CHUCOK BOMPOCOB IO 3aBEPLICHUI0 H3YyUEHHsI COOTBETCTBYIOILIETO
6J10Ka.

Criucku BOIPOCOB XpaHATCS Ha Kadenpe y MpernoaaBaTes.

3.5. TecToBbI€ 3aTaHUA

3.5.1. Tect
-2 4 0
1. JTanamarpunma A=| 1 3 —D5 |. Yemy paBen djieMeHT MATPHIbI 2237
2 6 -1

1)6
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H1
1 5> 0
-1 -1 2

2. OnpejenTe pa3Mep MATPHIbI A = _45 g g
2 2 0
> -1 4

DA

Z)AEKE

3)A;z

4HA,

3. OnpeneanTesb 3T0:

a) Yucao
0) Marpura

B) MHOXECTBO

I IS IS B

r) IlociaenoBarenbHOCTH

4. Ilopsinok onpeaeanTesas — 3TO:

a) /lnana3oH 3Hau€HUH €ro SJIEMEHTOB

0) 3nauenue

B) UncJ10 €ro CTpPOK U CTOJIOI0B

r) Cymma UHEKCOB MEPBOTO AJIEMEHTA MEPBON CTPOKHU

5. Touka NpUHAAJIEKUT MJIOCKOCTH TOJBKO B TOM CJy4ae, KOraa

a) [IpoBen€HHBIN yepe3 3Ty TOUKY BEKTOP MapajiesieH BEKTOPY HOpMalu
0) IIpoBenénnblii Yyepe3 3Ty TOYKY BEKTOP NepHEeHAUKYJISIPEH BEKTOPY HOPMAJIH

B) [IpoBen€HHbII uepe3 3Ty TOUKY BEKTOp JISKUT Ha KOOPAUHATHON OCH

r) [IpoBen€nHbIi Yepes 3Ty TOUKY BEKTOP U BEKTOP HOpMaJIH 00pa3yloT MapauieorpaMm

6. Eciu BTOpasi M TpeThsl KOOPAMHATHI HANIPABJISIIONIET0 BEKTOPA NMPSIMOii B IPOCTPAHCTBE
PaBHBbI HYJI10, TO JIUIIHUM SIBJISIeTCH BbICKA3bIBaHHE:



a) B 3HameHarene COOTBETCTBYIOLIETO YpaBHEHUs IPSIMOM Oy1yT HYJIN
0) IIpsiMas mepneHuKyIspHa MIockocTH yOz

B) IIpsamas nepnenaukymispHa ocsm Oy u Oz
r) Hanpasasiioniuii BeKTOp nepecTaér 0bITh HANPABJIAIOINIAM

7. Burumcanre npegen lim,._
A) 250

b) «©

B)O

Nl

40

3l

8. Boruncaure npenea lim,__ (6 —

A)0 B)-34 B)1 16

)

9. Kakoe BbICKa3bIBaHNeE SIBJIAETCS JHUIIHUM IpU ONPEeACJICHUHA ABYX PaAaBHBIX BeKTOPOB?

HamnpagneHsl B 0JIHY U Ty %€ CTOPOHY
[TapannensHbl

Hwmerot paBHbIE JJIHHBI

I R R B

OnuceIBaIoT OJAHO U TO XK€ (I)I/ISI/I‘—ICCKOC SIBJICHHUC

10. BeKTopbl Ha3bIBAKTCHA KOJJIHUHECAPHBIMHA, €CJIH

~
a) MIx cymMMa paBHa HYJIIO
¥ .
0) OHHu pacnoJ/ioKeHbl HA OIHOM MJIM MapaJlJIeJIbHbIX NPAMBIX
~
B) OHM ciy’kaT IMaroHaIsIMH Mapaijenorpamma
~

r) OHU NepIEeHIUKYISPHBI

11. Y xkakoii U3 KPUBBIX BTOPOI0 MOPSAKA TOJBKO OIHA AUpPeKTpHuca?

Dnnuric
[Tapabona

l'unepOona

I IS B B

Hu y ogHOl, y Beex 10 1B€ JUPEKTPUCHI

12. Kakoe 13 NOHSITHII He UMeeT OTHOLIEHHUS K IJLIMICY?



a) OKCLEHTPUCHUTET,
0) ACHMIITOTBI,

B) Paccrosnue ot Touku 10 ¢okyca,

I I R B

r) MeHnbIast och.

13. ApryMeHT KOMILJIEKCHOT'0 YHCJIA ITO:

pacCToOAHUE OT HadaJla KOOpJAWHAT 10 TOYKHU, B BUAC KOTOpOfI 0To6pa>KaeTc;1 KOMIIJICKCHOC

YHUCJI0

MHUMas CJUHHIa

i+

caMo KOMILJICKCHOE YMCIIO Oe3 yuéTa 3HaKa

yTOJI, KOTOPBIA PAINyC-BEKTOP OT Havaiaa KOOPAUHAT 10 TOYKH, B BUJIE KOTOPOU
0TOOpaXkaeTcst KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ocbio Ox

14. K 3anucu KOMILIEKCHOIO YHCjIa B TpI/IFOHOMeTpI/I‘{eCKOﬁ (])opMe HE€ HMEE€T OTHOIIICHUSA

~
APTYMCHT KOMIIJICKCHOI'O YHCJIa
v o
CyMMa KOOpAHWHAT TOYCK, B BUJAC KOTOPOU OTOGpﬂ)KEIGTCH KOMIIJICKCHOC YHCJIO
~
MOAYJIb KOMIIJICKCHOT'O YUCJia
~

MHUMas €JUHHIa

15. lIpon3Boanas pyHKuuH

q, €08(x+3)—xsin(x+3 )

6. rsinlx+3 )+7
sin(x+3)

B.

r sin(x+3)—xcos(x+3 )

O9x+5
fl)=—2
16. IIpon3Boanas pyHkuuH x-10 paBHa
9 95
o (x=10) 5. 9ln(x-10) s (x—10)

f(x)=xcos(x+3)+7

paBHa

Sx
. (x=10]



4
[(6x+¢e" )dx

17. OnpenesieHHBbI HHTErpaJ —4 paBeH

a. 0 ie;—e" B. G+e r. 2¢

2 3dx

00—

18. HecoOcTBennblii uuterpan’ X pasen

19. Pacnipenesienne TUCKPETHOM CJIy4aiiHOH BeJIMYNHBI X 3aJaHO TA0JIHIeH

3HAveHHs -\ 3 4 6
BEPOSITHOCTH P 03 03 04
M(X)

MartemaTudeckoe O;KuJaHue PaBHO

(R ]

a 4.5 6. 13 B, 2.4 1.

20. BeposiTHOCTB, YTO KYOMK ynajer Ha rpaHb " 5 ", IPH YCJIOBHM, YTO BbINA/IET HeYeTHAsA
rpaHb, paBHa

1
r. 6

®
o | =
&
| =
o]
[ W

3.5.2 Meroau4eckue MaTepuaJbl

[Tonnbiii 6aHK TecTOBBIX 3aaaHuil HaxoauTcs Ha Kadenpe u B DMOC «Moodley.
CTyAeHTHI MOTyYaroT TeCTOBBIC 3aJaHus (BbIONHI0TCA B TeueHue 30-60 muH. B 3aBucumMoctu
OT KOJINYECTBA BOIIPOCOB).

[Ipr mpoBeneHUN TECTHPOBAHWS HE pa3penaeTcsl MOJIb30BATHCS MPEAMETAMH COTOBOW CBSI3H.
KHuru, cnpaBouHas IuTepaTypa, JUYHBIE 3alHCH, a TaKKe JIOOble Opyrue Marephaibl, 3a
UCKITFOUEHHEM O(UITHAIFHO JTO3BOJICHHBIX, HE JOJDKHBI HAXOMUTHCA HA CTOJIE 0Oydaromerocs,
NOJIb30BaThCsl UMM He paspemraercs. i MOJ0XKHUTENbHOM OIIEHKM HEOO0XOIMMO MHpPaBUIBHO
BBINOJIHUTH MUHUMYM 50 % Tecta). Tect nmpoBepsercs mpenojgaBaTesieM B pPyYHOM PEKUME, U
OLIEHKa COoO0OIIaeTcss CTYACHTY HE IIO3/IHee 3aHATHs CIEYIOLIero 3a TeM, Ha KOTOpPOM
IPOBOAMIICS TECT.

3.6. KoMIieKT BOIIPOCOB K 3K3aMeHY.
3.6.1. Teopernyeckue BONPOCHI M IPUMEPHBIE 3a1a4M I IK3aMeHa.

TEOPETHYECKAS YACTD.
1. Matpuusl (onpedenenue, pazmepvt Mampuybsl, paghuvie MAmpuybl, K6AOPaAmHas mMampuya,
2N1a8HAsl OUALOHATIb, COUHUYHAS U HYIe8as Mampuyd, mpaHCnoHUpOBaAHHASL MAMPUYaQ).
2. JleiicTBUSL HaJ MATpMUAMHU (ClodiceHue Mampuy, 6blYumanue Mampuy, YMHONMCEHUE
Mampuybl HA YUCIO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHU MAMPUL,).



3. O0paTtHasi MaTpUIA (BbIPONCOCHHbIE U HEBLIPONCOCHHbIE MAMPUYbl, COI3HAS MAMpUYd,
meopema «06 0bpamuol mampuyey, Gopmyna 0iisi COCMAGIeHUs. 00PAMHOU MAMPUYDBL).

4. Onpeneantenu (onpedeieHue, cxema HAXONCOEHUsT ONpederumenss nepeoco NopsoKa, cxema
HAX0XCOEeHUs. onpedenumens 6Mopo2o NOPAOKA, CXeMd HAXONCOEHUs. onpedenumens mpemvpe2o
nopsioKa, c8oUCMBA onpeoeiumens, MUHOP, areebpauieckoe 0ONOIHEHUe).

5. CucreMsbl JUHHEHHBIX ypaBHeHMil (oOwee onpedenenue uiru npumep, Kodppuyuenmol
cucmemvl, C60000HbIE UNEHbL CUCHEMbl, HEU3BECMHble CUCHEMbl, OCHOBHAS U DACUUPEHHAS
Mampuya cucmemsvl, 6eKMOp CMonbey Heu38eCmHblX, 6eKmop cmojbey c80000HbIX YEeHO8,
mMampuuHas hopma 3anucu CUCmeMbl).

6. CoBMecTHOCTH JIMHEHHBIX CHCTEM YPaBHeHUH (coemecmuas cucmema ypasHeHull,
HeCco8MeCmHAs CUCHeMAd YPABHeHULL, ONpedeNeHHAsl U HeONPeOeleHHAsl CUCMEMA YPAGHEHUIL).

7. PemieHue CHUCTEM JIMHEHHBIX YpaBHEHHMH ¢ TpeMs Heu3BecTHbIMH MeroaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe pewieHue cucmemvl, OECKOHEUHOE MHONCECHEO peuleHull,
omcymcmeue peueHus y CUCmembl).

8. OnaHoponnbie cucTeMbl ypaBHeHMil (onpedenenue, Hynesoe peuieHue, mMeopema «o
CYUecCmBoB8aHUL He HY1eGbIX peuleHull 0OHOPOOHOU CUCTIEMbLY).

9. BekTopsl (onpedenenue, 0603HaAUEHUsL BEKMOPOB, OUHUUHDIL GEKMOpP, OPM, KOLIUHEAPHbIe
8eKmMopa, KOMNIAHAPHbLE BEKMOPA, PABHBLE 8EKMOPA).

10. JIuHeliHble omepamuM HAJA BEKTOPaAMHU (ClodiceHue 6eKmopos, Npasuio mpeyeoibHUKd,
APAasUIo NaApaiiesozpamma, Gbl4UmaHue 6eKmMopos, YMHONCEHUEe 6eKMOPa HA YUCTO).

11. KoopauHathl BEeKTOpA (3anuuiume pasiodxcenue 8eKmopa no opmam KOOPOUHAMHbBIX ocell,
KOOpOUHAMbL 86eKMOPA, OpMYna O bIYUCTIEHUS MO0 8eKMOPAd, KOOPOUHAMbL 6eKMOPA NO
08YM MOYKAM, OeUCmSUs HAO GeKMopamu, NpeoCmAasleHHbIMU 6 KOOPOUHAMHOU ¢hopme:
Cll0dICeHUe, BbIYUMAaHUE, YMHONCEHUE HA YUCTO, YCL08Ue KOITUHEAPHOCMU 86eKMOPOS).

12. CkauasipHoe npousBeaeHue (onpeodenenue u 0603HaueHue, 3anucams 00wy Gopmyny u
Gdopmyny uepes Koopounamsl 6eKmMopos, hopmyna 0 onpedenreHus yeia Mexicoy 6eKmopamuL).
13. BekTopHoe npousBeneHue (onpeoenenue u 0003HAYeHUe, 3anNUCAmb 00WYIO Gopmyry u
Gdopmyny uepes koopounamsl, hopmyna nioOwaoUu NApaLLe0cPaAMMAa U mpey2oibHUKA).

14. CmemanHoe mnpousBeneHue (onpedenenue u 0003HAUEHUE, BLIYUCICHUE CMEULAHHO20
npouseedeHus, 00vem napaiieienuneod u NUPamuobl).

15. Cucrema KOOPAMHAT HA MJIOCKOCTH (NPAMOY20NbHAS CUCMEMA KOOPOUHAM, pACCMOAHUE
MedHCOY 08YMSL MOYKAMU, KOOPOUHAMbL CEPeOUHbL Ompe3Kd, onpedeneHue TUHUU HA NI0CKOCHU,
MOYKU nepecedenuss TUHULL).

16. YpaBHeHue NpsIMOii HA IJIOCKOCTH (3anucamo pazuvie opmbvl 3anuUc yPaAGHeHUs NPAMOU.
VPaHeHue NPSIMOLL ¢ Y2lo8biM KOdpduyuenmom, obujee ypasHenue npsmoll, ypasHenue npsamou
npoxoosuell uepez 08e MOUKU, YPABHEHUE NPAMOU C 3A0AHHLIM Y2l08bIM KOIDduyuenmom u
npoxoosueli uepe3 OAHHYIO MOYKY, OOBACHUMb HA3HAYEeHUe KOIPDUYUeHmMOo8, 8X00AUuuUx 6
VpaeueHus, yenosou Kodghgduyuenm).

17. ¥Yroa mexay npsiMbIMU. YCJI0BHE NAPALIeIbHOCTH U MEPNEeHINKYJISIPHOCTH NMPAMbIX
(Banuwume gopmyny Ona onpedeneHus yena medxtcoy HNpAMbIMU, O0OBACHUME HAZHAYEHUE
K03 puyuenmos, 6xoosawux 8 Gopmyny, 3anuwume Yciogue, Npu KOMOPOM 08e Nnpsimvle
nepneHOUKYIAPHbL U NAPAJLIeNIbHbL).

18. ®dyukuus (onpedenenue, obnacme onpedenenus yHkyuu, obracmv 3Ha4eHUu QYHKYUU,
yemHocmsb QYHKYUU, 6o3pacmanue u yovieanue hyHKkyuu).

19. Ilpenea ¢pynxuum (onpeoenenue no Ieiine u Kowwu, beckoneuno 6onvuias u 6ecKoHeuHo
manas pyuxkyus, meopemvl 0 6€CKOHEUHO OOILULUX U OECKOHEUHO MAbIX PYHKYUSX).

20. IlpomsBoanass (QyHKUMU (onpedeneHue, GblYUCIEHUE NPOU3BOOHOU,  BbIYUCIEHUE
NPOU3BOOHOU CIONCHOU PYHKYUU, 2eOMEeMPUYECKULL U PUUYECKULL CMBICTT NPOUZBOOHOLL).

21. IlpuMeHeHHe NPOM3BOIHOI K HccaeqoBaHUI (GYyHKUUU (803pacmanue u yoOvleaHue
@dynkyuu (meopema — oocmamouHoe Yciogue), IKCMpemMym QYHKYyuu, mouku MAaxcumyma u
MUHUMYMA (DYHKYUY, meopemvl (00ocmamounoe U HeoOXooumoe Yclosue), BblNYKIOCHb U
6802HYMOCMb PYHKYUU, MOUKa nepeauda).



22. Heonpenesennsblii unterpan. (/lepsooopasnas gyukyuu, onpeoeieHue HeonpeoeieHHoco
ummezpana, ceolcmea uHmezpaid, mabdauya UHMezpanos).

23. Onpenenennblii uHTErpana (Onpedenernue, c80UCMEa ONPedeeHHO20 UHmMezpad,
eeomempudeckuil u Qpuzudeckuti cmuici, popmyna Hetomona — Jletibnuya, eviuucienue
niowaoell nioCcKux gueyp).

24. KomniekcHble yucaa (obwee onpedenenue, MoOyib U ApeYMeHM KOMNIEKCHO20 YUCd,
MPUSOHOMEMPULECKAsL U NOKA3AMENbHAS (popMma 3anuctt)

25. IndpepenunaiibHbie YpaBHEHHs NMEPBOro mopsiaka (oowue ceedenus u onpeoeneue,
obwee u yacmuoe peuierue OuphphepeHyuanbHo2o ypasHenus, oup@epenyuaivhsvlie YpasHeHus ¢
PA30eIOWUMUC  NePeMEeHHbIMU, OOHOPOOHble Oup@epeHyuaivhvlie YPAGHeHus, JTUHelHble
HEOOHOPOOHble OughghepeHyuanvrbvle YpasHeHUs)

26. uddepennnajibuble ypaBHEeHUs] BTOPOro nopsiika (oowee onpedenenue, ooujee u
yacmuoe peuileHue)

INPAKTUYECKAS YACTb.
(IIpumepHbBIil NepeyeHb 3a1a4)

-3 5 7 3
1) Jaubl matpunsr: 4 = ( j, B :( } . Haitnure matpunty C, paBayto: C=34—-25.

0 1 2 -1
7 9 I 0 1
2) BeruucinuTe onpeaeanTend MaTpuil: a) A :( 3 J ,0) 4= 0 3 21
-2 -3 1

-1 3
3) Haitnmute marpuity oOpaTHyto kK MaTpuie A = { 4 J.
- x+2y+z=5,
4) Pemute cucreMy ypaBHEeHHMIA, ucnionb3ys popmyinsl Kpamepa: {2x -3y +3z =1,

y—5z=-9.

5) Hanb nBa Bektopa: d =(-5,0;4) u b= (—8;9;0) . BamuiuTe pas3ioKeHHEe BEKTOPOB MO OPTaM

cucTeMbl KoopauHat. Haiinure Moxynu BekropoB. Haiiinte KoopauHaThl BeKTopa ¢ =—d + 3b .

6) Jaubl nBa BekTopa: a(—4;0;1) u 5(4;1;0). Bbruncnute BEKTOPHOE HPOU3BENEHUE 3TUX
BEKTOPOB.

7) Ha mnockoctu 3azansl ase Toukun A(—1;—3) u C(0;—-5). CocraBbTe ypaBHEHHE NPSAMOIl
POXOJAIIEH Yepe3 IBe 3TH TOUKHU. YeMy paBeH yrioBoi KO3(QQHUIIMEHT 3TON MPSIMOH.

8) [ocTpoiiTe IMHMIO ypaBHEeHHe KoTOpoil nmeet Bu: (X +4)° +(y+2)° =9.

—3x*+x 6) limx2—2x—15 B) lim4x+3x4—x2
9 3 9

9) Brruncnure npeaens GyHKIMK: a) lim 3 T
=3 8x+3 2 x4+ xom X =Tx +x

sinx

10) Haiigute npomssognyro ¢yHkumit: a) y=—ctgx+6x’—4Inx, 6) y= m ,
x+6x

B)
y = (+/x — 8arcsinx)’.

11) Haiigute Hauboubliee 1 HanMeHbluee 3HaueHne GyHKuun y =4x” +64x —77 Ha orpeske
[-9:1]



. 3xt - 5\/; +x
12) Berauciure HeonpeAeIeHHBI HHTErPal: I#a’x.
X

13) Haiigure 1UIOmAAs KPUBOJMHEHHON Tpameuuu, OrpaHMYCHHOH cBepXy (yHKIuen
y=5x"—2x,cHuzy y=0,ano 6okaM npsMbiMd x =0 u x=35.

14) Jlambl KOMIUIEKCHblEe uymcna: z, =3-4i, z,=1+2i, z,=6-—i. Beruucaure:

z=(z,-3z,) z;.

15) Haiinute obmee pemenne auddepeHunanbHoro ypasueHus: xydx+ (x +1)dy =0
16) Haiitu yactHoe pemienue nuddepennuanbHoro ypasHenus: y" —10y"+25y =0,
YIOBJIETBOPSIONIETO HavanbHbIM ycnoBusaMm p(0) =1, y'(0) =1.

3.6.2. MeTtoguyeckue MaTepuaJbl.

VYcnoBus ¥ NopsAoK npoBeAeHUs 3k3aMmeHa JaHbl B [Ipunoxenun Ne 2 k Ilonoxxenuro
[IB/I-07 «O npoBeneHUU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu
00y4JaroIUXCsI.

BajibHO-peliTHHIOBas OlleHKA 3HAHWH 00y4YalOIIUXCH COCTaBJIEHA B COOTBETCTBUU C
IIB/I-07 «O mnpoBeneHuMu TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTeCTalluu
oOyuarommxcs». Kaxapiii sKk3aMeHaIllMOHHBIN OmieT (GopMupyeTcs u3 OJHOTO TEOPETUYECKOTO
BOIIpOCA U TPEX 3a1ad.

IIPUMEP 3K3AMEHAIITHOHHOI'O BHJIETA

®enepanbHOe rocyiapcTBeHHOe 010/1KeTHOe 00pa3oBaTeIbHOe
YUpe:kIeHue Bbicuiero 00pa3oBaHus
«BEPXHEBOJI)KCKHM T'OCYJAPCTBEHHBIN ATPOBHOTEXHOJJOI MYECKHI
YHUBEPCUTET»
(®PI'BOY BO «BepxHeBoskcknilt AY»)

KA®EJAPA TEXHUYECKOI'O CEPBUCA U MEXAHUKHA

DaKyabTeT: NHXECHEPHO-DKOHOMUYECKUI

Kadeapa: TexHnueckoro ceppuca 1 MEXaHUKU

CnenmnanbHocthb (HanpasieHue): 19.03.03 IIpoaykTel NMTAHHUSA )KMBOTHOIO MPOMCXOKICHUS
JMcuuIImHA: MaTeMaTHuKa

®opma o0yueHus: ouHas Kypc 1 cemectp 1

JK3aMeHallMOHHbII Oniter Nel
1. MaTpuiisl.
2. Ha mnockoctn 3amanbl aBe Touku A(-1;-3) m C(0;-5). CocraBbTe ypaBHEHHE NPSAMOMN
POXOALIeH Yepe3 IBe 3TU TOUKH. YeMy paBeH yriioBOi KO3 PHUIUEHT 3TON MPSIMO.

3. Hansl aBa Bektopa: d(-5;0;4) u 5(—8;9;0). 3anummuTe paslioKeHHE BEKTOPOB IO OpTaM

cucteMbl KoopauHat. Haiimure Moaynu BekropoB. Haitinte Bexktop ¢ =—a +3b
4. Haiigute npou3BoiHYIO QYHKIIHI:
4cosx +5x°

,B) y=cosOlnx—5x").
9lnx

a) y=6x* —8/x +3arccosx, 6) y=

ITIPHMEP OTBETA HA 9K3AMEHAITHOHHBIH FUJIET



Bonpoc 1.

Martpuiieii Ha3bpIBaeTCs MPSAMOYTOIbHAS TaOIUIIA, COCTABICHHAS U3 YHCEI, UMEIOIIasi M CTPOK H
n cTo01oB. B 3aBUCHMOCTH OT KOJIMYECTBA CTPOK U CTOJIOIIOB KaXKI0M MaTpHIle B COOTBETCTBUE
COIIOCTABJISIIOT €€ pa3Mep.

-1 50
Hampumep, marpuna 4 = 5 0 3 UMeEeT pa3Mep 2X3, TaKk KaK COACPKUT 2 CTPOKH U 3

cToaora.
Yucna, 00pasyrolye MaTPHIly, Ha3bIBAIOTCS dJIEMEHTAMHU MaTpHIlbl. KaXkIbli 3JIEMEHT MaTPHIIbI
UMEET HOMEP, COOTBETCTBYIOIINI HOMEPY CTPOKH H CTOJIOIA BRIOpaHHOTO 3NieMeHTa. Hampumep,

-1 50
I MaTpHULbl A= ) 0 3 , JJICMCHT d,; HAaXOJAUTCI Ha NEPECCUYCHUN BTOPOU CTPOYUKH H

IIEPBOTO CTOJIOA U UIMEET 3HAUEHHUE d,, = 2

I[Be MaTpulbl Ha3bIBAIOTCA PAaBHBIMH TOJIBKO B TOM ClIy4da€ €CJIM pPaBHbBI COOTBCTCTBYIOLIUC
9JICMCHTEI 9TUX MAaTpHIIL.

-1 5 0 -1 5 0
Hanpumep, nBe marpuiisl 4 = u B= OyIyT paBHBI T.K. paBHBEI BCE
puMep, I puil > 0 3 > 0 3 YAYT p p

COOTBCTCTBYIOIIMEC 3JICMCHTBI 9TUX MAaTpHII.
ManI/II_[LI HMCHOIIUEC OJMHAKOBOC KOJIIMYCCTBO CTPOK U CTOJ'I6I_IOB HAa3bIBAOTCA KBaJAPATHBIMH.

5 3
Hanpumep, matpuna A4 = 5 ) SIBJISIETCS. KBAJPATHOM, TAK KaK COJAEPKUT ABE CTPOKH H JIBa
cToaora.
Yucna, uaynme U3 BEPXHErO JICBOTO yrila B HI)KHUU NPaBblid, 00pa3ylT IIaBHYIO JHAaroHab

MaTpHLbIL.

-1 9 0
Hanpumep, B matpunie B=| 2 7 1 |, rmaBHyIO AMaroHaigb o0pa3yroT 31eMeHTsl -1, 7 u 0.
3 50

KBanpatHyto maTpuily, y KOTOPOl IVIaBHYIO AMaroHajidb 00pa3yloT €IWHUIIBL, IIPU YCIOBHH, YTO
BCE OCTAJIbHBIE JIEMEHTHI PAaBHBI HYJIIO Ha3bIBAIOT €AMHUYHON. Takyro MaTpuIily 0003HAYaro0T ¢
NOMOUIbI0 CHUMBOJA - £  EQuHWYHBIE MaTpULbl B 3aBUCUMOCTH OT KOJIMYECTBA CTPOK WJIU
CTOJIOIIOB MOTYT OBITh pa3HbIX MOPsAKOB. Ilopanok eIMHUYHONW MaTpHIlbl PaBEH KOJIUYECTBY
CTPOK MJIU CTOJIOLIOB (MX YHCIIO OJJUHAKOBO).

Hanpuwmep:
1 0
E= 0 11° €IMHUYHAs MaTpHIla BTOPOTo MopsiiKa (T.K. ABE CTPOKH, WM JBa CTOJIOLA)
1 00
E={0 1 0] -enuHuuHas MaTpulia TPEThEro nopsiaka (T.K. TpPU CTPOKH, WIIM TPU CTOJIONA)
0 0 1

Hynesas MmaTrpuna — 310 KBajjpaTHas MaTpULa, BCE MJIEMEHTBI KOTOPOW PaBHBI HYJIIO.
O603HavaeTcs ¢ TOMOIIBI0 cUMBOIa O

Hampuwmep:
0 0

0= .
0 0

Marpuiia, nojy4eHHasi IIyTeM 3aMEHBI BCEX €€ CTPOK CTOJIOLAMH ¢ COOTBETCTBYIOIIUMHU
HOMEpaMHU, Ha3bIBAETCS TPAHCIIOHUPOBAaHHONW. OO03HaYaeTCs ¢ MOMOIIbIO T0MOJHUTEIIBHOTO
CHUMBOJIA «T», HaJ 0003HaUeHUEM MaTpUIbL, T.€.

B - marpuna



BT - TPAHCIIOHUPOBAHHAA MaTpUula

Hanpuwmep:

A= b OJ - MaTpuna A,
2 03
-1 2

A=|5 0|-marpuna 4" .
0 3

Bonpoc 2.

JAHO: A(-1;-3) u C(0;-5)

HAWTU: ypaBHeHHE NpsAMOii IPOXOISIEH Yepes IBe TOUKH; HAWTH yIIoBOi KO3 QuIueHT
MIPSIMOM.

PEIIEHMUE:

BrInosIHUM cXeMaTH4EeCKUI PUCYHOK, C YKa3aHUEM JIByX TOYEK Ha IUIOCKOCTH U MPSIMOH,
IIPOXOJAIIEH Yepe3 JaHHbIE ABE TOUKH (CM. PUCYHOK).

4

[ cocTaBiieHHs] HCKOMOTO YPaBHEHHs IPUMEHUM YPaBHEHHUE MIPSMOM IPOXOIAILEH Yepes ABe
TOYKHU, KOTOPOE UMEET BUL:

N
N

X—X% _V=h
Xo =X Vo= N

rae x;, u ), - KOOpANHAThl TOUKH A, X, 1 ), - KOOpAUHATBI TOYKH C.

[ToncraBuM naHHBIE B YpaBHEHHE U TPE0OpazyeM:
x=(-1) _ y-(-3)
0—(-1) —-5-(=3)°
x+1  y+3
1 —-5+3°
y+3

x+1=

—2(x+D)=y+3.
[IpuBenem ypaBHeHHE K 00IIEMY BHITY:
—2x+2=y+3,
—2x+2+y+3=0,
—2x+y+5=0 - ypaBHenue npsimoir AC, 3anmcanHoe B 00IEM BHJIE.

Jlns ypaBHEHUS MIPSMOM, 3alIMCAaHHOTO B 00111eM BUE, YIIOBON KOOPOUIIMEHT ONpeeisieTcs

COOTHOLICHUCM:
4
k="2,
B



rae A, B, C — ko3¢ duniueHTsl, onpeaensieMbie U3 YpaBHEHUsI PSIMOM, 3aIIMCAHHOTO B 00ITIEM
Buae (Ax+By+C=0).
Torga A = -2, B=1, u 3Ha4ur:

OTBET: —2x+ y+5=0 - ypaBHeHue npsmoi, k =2.

Bonpoc 3.

JAHO: a(-5;0;4), b (—8:;9;0) . 3anumuTe pasznokeHHe BEKTOPOB 110 OPTaM CUCTEMbI KOOPIMHAT.
HAUTU: Moaynu BeKTOPOB, HANTH KOOPAMHATEI BEKTOPA ¢ = —d + 3b

PEHIEHUE:

PasjioskeHne BEKTOpA 110 OPTaM CHCTEMBI KOOPIMHAT UMEET BUI: G =a i +a y]‘ + azlg .

Torna:
d=-50 +4k
b=-8 +9j.

Motynib BEKTOPOB HaiiZieM ¢ TOMOIIbIO (POPMYIIBI: |d| =a= \/ () +(a ),)2 +(a.),
Torpa:

d| = a = [(-5)* +(0)* +(4)° =41,

b|=b=(-8)" +(9)" +(0)* =145

Hcxonnble BeKTOpa 3aaHbl B KOOpaAuHATHON dopme. Halinem BeKTOp ¢ MCIONB3ys Onepanuu
CJIOKECHHSI, BHIYUTAHUS U YMHOXKEHUS HA YHUCTIO:

—a=(504),

3b =(-24;27;0),

¢ =(-19274).

OTBET: G =5 +4k , b=—8 +9] , [d|=a =41, |b|=b=+145, & =(-19:27:4).
Bonpoc 4.

JIAHO: a) y = 6x* —8/x +3arccosx, 6) y = 4(:09s;c—r;5x3, B) y =cos@Inx—5x").

PEIIEHMUE:

a) y=6x* —8/x +3arccosx
BripaxkeHue COIEPKUT MPOCThIE PYHKIMH, a TAKKE ONEPALIMH CIOKEHHS, BHIYUTAHUS U
YMHOXEHHE Ha uncy1o. IIpuMeHnM npasma qudhepeHIHpOBaHIs i BEIYUCIHM MPOU3BOIHYIO!

y = 6x* —8/x +3arccosx
' = (6x*)—~(8+/x)+(3arccosx)
' = 6(x*)-8(v/x)+3(arccosx)’

1 1
y':6-4x3—8 -3
24x \/1+x2
4 3
Y =24x" ——— .

\/; VI+x?
4cosx + 5x°
0 =

) v 9lnx

BeipaxeHnue conepKuUT Oleparuio IeJIeHUs U OIIEPALUU CII0KEHHUS U YMHOXKEHUS Ha YHCIIO.
[Tpumenu npaBuia quddepeHIrpPOBaHNS U BBIYUCIH POU3BOIHYIO!



V= (4cosx+5x°)(9Inx) —(4cosx+5x’)-(9lnx)'

(91nx)’
(—4sinx +15x*)-(91Inx) - (4cosx +5x°) - (9-1)
Y= (91nx)’ :
' (—4sinx+15x*)-(91Inx) —(4cosx +5x°) - ()9c)
Y =

(91n x)
B) ¥ =cos@Inx —5x%)
DyHKIMSA ABISETCA CI0KHOMN, OTHOCUTENBHO IIPOMEKYTOUHOro aprymenta: 9Inx —5x°. Torza:

' =—sin(9Inx—5x%)-(9Inx —5x%),
¥y =—sin(9Inx —5x%)- (2 —40x7)
X



