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1. IEJIM OCBOEHMS JUCIMILIMHBI (MOIYJIS)

Llenbio MaTeMaTHUECKOTO0 00pa30BaHuUs SBISACTCS:

- BOCIIUTAHHE JOCTATOYHO BBICOKOW MAaT€MAaTUYECKOU KYJIbTYpbl, pa3BUTHE MBIILICHNUS;

- OBJIAJICHUE OCHOBHBIMH METOJAMU UCCIIECIOBAHUS U PELICHUS] MAaTEMATUYECKHUX 3aaY;

- MPUBUTHE HABBIKOB MCIOJb30BAaHUS MATEMAaTUYECKUX METOJ0B U OCHOB
MaTeMaTUYECKOTr0 MOJAEIUPOBAHUS B IPAKTUYECKON IS TEIBHOCTH;

- BBIpa0OTKAa YMEHHUS CAMOCTOSITENIbHO PACIIUPSITh MATEMAaTUYECKUE 3HAHUS U TPOBOJUTD
MaTeMaTUYECKUI aHAJIN3 MTPUKIIAJIHBIX 3a7a4.
3ana4yu JUCHUIUIMHBI — (POPMUPOBAHNE KOMIIETEHIINI HAIIPABICHHBIX Ha!

- Pa3BHUTHE y CTYJEHTOB JIOTUYECKOTO MBIIUICHUS, YMEHHUS CTPOrO U3JIaraTb CBOU MBICIIH;

- OCBOEHHE CTYJIEHTaMHU METOJ0B U OCHOB MAaTEMATHYECKOI0 MOJIETUPOBAHUS B
MIPAKTUYECKOU IESITEIBHOCTH;

- (dopMUpOBaHHE HABBIKOB pELICHUS MPOo(eccHOHAbHO-OPUEHTUPOBAHHBIX 3a71a4 Ha
OCHOBE MaTEMaTHUYECKOTI'0 MOJICIUPOBAHUS;

- JaTh CTyneHTaM 0a30Bble 3HAHUS JJISi CAMOCTOSITEILHOTO OCBOCHHSI B CITy4yae
HEOOXOIMMOCTH JIPYTUX pa3IesioB MAaTEMATUKH ISl PEIICHUS IPUKIIAIHBIX 3a/1a4.

2. MECTO JUCIUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

B cooTBeTCcTBUU C y‘Ie6HBIM
INJIaHOM JUCHOHUIIINHA

OTHOCHUTCSH K* 00s13aTeIbHON YacTH

CraTyc IUCHUNIUHBI** OasoBas

Ob0ecneuynBaroue

(mpenmecTByOIINE) [[Ix0JIbHBIN KypC MAaTEMaTUKH

JTUCLHUITIAHEI

ObecmeunBaeMble ®dwuszuka. MeToapl HAyYHBIX HCCIeA0BaHUN, MexaHu3aius
(mocnenyrouiue) JKUBOTHOBOJACTBA, OCHOBBI TPOCKTUPOBAHUS
JTUCLHUITIAHEI ’KMBOTHOBOJIYECKUX O0HEKTOB

3. PE3YJIBTATBI OBYUEHUS 1O JUCHUIIJIMHE (MOAYJIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUSA KOMIIETEHIINN)

Howmep(a)
pasnena(oB)
JTUCHUIUINHBI,
Hudp n oTBevaroniero(nx) 3a
HANMEHOBANIE Wupnkatop(bl) TOCTHKEHUSI KOMIIETEHIINH / TITAHUPYEMbIe (bopMupoBanHe
Pe3ynbTaThl 00y4eHHS
KOMIIETEHIIMH JTAHHOTO(BIX)
WHAUKATOPa(OB)
JOCTHKEHHUS
KOMITETEHIIUU
OIIK-2. WN-1omnk-2
Criocoben JeMoHCTpUpYET 3HAHHE OCHOBHBIX 3aKOHOB M METO/IOB
NPUMEHSATh  |ACCIICJIOBAaHHN €CTECTBEHHBIX HAYK JIJIS peIlICHHS 33129 Bee
OCHOBHBIE 3aKOHBI |TPO(PeCcCHOHATTFHON AEITEITHHOCTH.
M METOJbI WN-20mx-2
uccnenoBanuil  |Mcnonp3yeT 3HaHUS] OCHOBHBIX 3aKOHOB M METOIOB




€CTCCTBCHHBIX

HayK T

pemenns 3anad  |M/1-3omk-2

npodecCHOHAITBEHO
U JesITEeNbHOCTH

JCATCIIBHOCTH.

UCCJEI0BAaHUN €CTECTBEHHBIX HAYK AJIA PEIICHUS 3a1a4
npohecCHOHANTBHOM IEATEIbHOCTH.

[IpumeHsieT OCHOBHBIE 3aKOHBI K METOIbI MCCIIEIOBAHUN
€CTeCTBEHHBIX HayK JUIA PemIeHs 3a1a4 nmpodeccnonaabHON

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1. Copep:xanue TUCUMILIIMHBI (MOXYJIS)

4.1.1. Ounasn popma:
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1. DyieMeHTBbI JIMHEHHO aJIredpsbl.
Marpuust. Onpenenurenu. MUHOP. 2 |4 -
11 AnreGpanyeckue A0MOIHEHUS.
" |O6parHas MaTpuIa.
CucTtembl TUHEHHBIX YpaBHEHUH. 2 |4 - |- K, |lIpobGneMHas neKIus.
1.2. |OnHOPOAHBIE CUCTEMBI JTMHEUHBIX KP, |[IpoGnemublii cemuHap.
YpaBHEHUM. Ok
2. J1eMeHThI BEKTOPHOIi aJaredpsl.
Bekropsr. JlelicTBus Haj BeKTopamu. 2 |4 - - K,  |[lIpoGnemuas nekuus.
21 CKansapHoe, BEKTOPHOE M KP, |[IpobaemHblii cemuHap.
" |cMelaHHOe TTPOU3BEICHUE Ok
BEKTOPOB.
3. AHaIuTHYeCKAsl TeOMeTpHSl.
Cucrema koopaunat. JliinHa otpeska. |2 (4 |- |- K,  [lIpobnemuas nexuus.
JleneHue oTpe3Ka B 3aJaHHOM KP, |[IpoGnemublii cemMuHap.
3.1. |COOTHOIICHHH. Ok
[Mpsmas Ha ockoctu. JIMHUM
BTOPOTO TOPS/IKA.
3.9 Oynkuus. [Ipenen pyHkumu. 2 |4 -
" |HempepbsIBHOCTB ()yHKIIHH.
Yucnossle MHOKecTBA. DyHkimsa. |2 |4 - K, |[Ipo6aemuast nexkuus.
Ob6unactp onpeneneHus U 00JIacTh KP, [[IpoGuemHblii cemuHap.
3.3. |3nauenuii. [ToHATHE MHOKECTBA. Ok
Crioco6b1 3a1aHus PYHKITUH.
34 HccnenoBanue ¢pynkumu. [Ipemen 2 |4 - | K, |[IpoGnemHast nexuus.
" |dyskiu. HenpephIBHOCTS. KP, |[IpobnemHBIi cemunap.




6]

3.5.

IIpenensr. IlonsTre npenenos.
Brruucnenue npeaenos. [Ipeaenst ¢
HEONPEIETICHHOCTHIO. .

3.6.

3amevarenbHbIC TTPEICIbI.
Onpenenenue npezaena GyHKIUHN B
touke 1o Komm. Beraucienne
MIPEJICIIOB.

KP,
Dk

[IpobaemHuas nexus.
[IpobaemHusIii ceMuHap.

Bcero 3a 1 cemectp

18

36

54

1

2

4. MaTeMaTH4YeCKH aHaAJIN3.

4.1.

[Tonsatue npousBoano. Kak Haitu
MIPOU3BOHYIO () YHKIIUH.
Hccnenoanne GpyHKImMu ¢
MTOMOIIIBIO TTPOM3BOAHOMN. Tabnuia
MIPOU3BOIHBIX.

4.2

['eomeTpuyeckuii cCMbICI
npousBoaHou. [lonsTue
muddepennuana. ['eoMmeTpuyeckuii
cmbich nuddepeniuana.
[TpakTHyeckuii CMbICIT
muddepeHmmana.

KP,
3a

[IpoGiieMHuas Jiekmus.
[IpoGeMHBIiH cemMuHap.

4.3

HeonpenenenHnslii nHTErpall.
Meroas! nHTErpUpOBaHu. Meron
3aMEHBI IEPEMEHHON.

KP,
3a

[TpoGiieMHuas Jiekus.
[IpoGeMHBIiH cemMuHap.

4.4

OrnpeneneHHbId HUHTErPal U €ro
cBoricTBa. HTErpUpOBaHue 10
yacTsM. MeToJ1 3aMeHbl
IIEPEMEHHOM.

4.5

Brruucnenue miomaan Gurypsi.
Brlunciienye IMHBL 1yTH KPUBOM.

KP
3a

b

[TpoGnemHas nekuus.
[MpobnemHsIli ceMuHap.

5. KoMI1eKcHBIE YHca.

5.1.

IToHsITHE KOMILICKCHOTO YHCJIA.
ITokazaTennHasi,
TpUroHOMeTpHueckas hopma
KOMILJIEKCHOTO YKCla

KP
3a

b

[TpoGnemHas nekuus.
[MpobnemHusIli ceMuHap.

6. MaTemaTnyecKasi CTAaTHCTHKA.

6.1.

OcHOBHBIE IOHATHS TEOPUU
BeposiTHOCTEW. DopMyria OJIHON
BEpOATHOCTH. ['eomeTprueckue
BEPOATHOCTH.

6.2

OnemeHThl KoMOMHaTopuku. Cxema
bepnymu. [lpumeps! pemienus
3a/1a4.

6.3

OCHOBHBIE 3aKOHBI PacCTIpeICTICHUS

JUCKPETHBIX CIy4YallHbIX BEJIMYUHBI.
HenpepriBHas cinydaitHasi BeIMYMHA
(HCB). MareMatnueckoe 0)KHJIaHHE

KP,
3a

[IpobaemHuas nexuus.
[IpobnemusIii ceMuHap.




u nucnepeust HCB.

Bcero 3a 2 cemectp

18

36

18

Bcero yacos:|36

72

18

54

* YkasbiBaetcsi popma koHTpoist. Hampumep: KP — xonTponsHast padota, K — komnoksuym, 3a — 3auer,

30 — 3a4er ¢ OLEHKOH, DK — DK3aMEH.

4.1.2. 3aounasn ¢popma:
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1. DjeMeHTHI JTNHEIHOH ajaredpsbl.
1.1.|Matpunsl. Onpeaenurenu 1 1 - 8 KP,2
12 HGBI{pO)KILeHHBIe Ma”f‘pI/IHBI. Cucremsr |1 1 - 8 KP,D
JMHEHHBIX YPaBHEHUI.
1.3. |Cucrembl TMHEHHBIX OJHOPOIHBIX 1 1 - 8 KP,D5
YpaBHEHUH.
2. DJjieMeHThI BEKTOPHOIi aJiredpsbl.
21, Bexropsr. CkansipHOe, BEKTOPHOE H 1 1 - 8 KP,D2
CMEIIaHHOE NIPOM3BEICHHE.
3. AHaJMTHYeCKasl TeOMeTpHsl.
3.1.|CucreMa KOOpAWHAT Ha TUIOCKOCTH. 1 1 - 8 KP,D
3.2. |[Ipsimasi Ha TUTOCKOCTH. 1 1 - 8 KP,D
3.3. |Jluanm BTOPOTO MOPSIKA. - - - 8 KP,2
34 [ToBepXxHOCTH U ee ypaBHECHHE. - - - 8 KP,D
"' |YpaBHeHHE IPSIMOH B MPOCTPAHCTBE.
B3aumHoe pacronoxxeHue npssMon u- |- - - 8 KP,2
3.5. |IJIOCKOCTH B TPOCTPAHCTRBE.
IToBepxHOCTH
4. BeeieHue B MaTeMaTHYECKHI aHAIN3.
41 MmuoxectBa. ®ynkuus. [Ipenen - - - 8 KP,D
"' |dyHkumu. HenmpepbIBHOCTS.
5. {uddepeHuuajbHoe HCUHCIeHNE PYHKIMU OHOI IIepeMEeHHOI.
[MpousBoaHast GYHKIIUH. 1 1 - 8 KP,2
5.1. | uddepennunan ¢pyaxun. [IpaBuno
Jlonurais.
59 IIpumeHeHue Mpou3BOIHOM K - - - 8 KP
"’ luccnemoBaHUI0 QYHKITHH. €]
6. UnTerpajibHoe HCUHC/ICHUE.
6.1. | HeonpeneneHHbI! HHTErpaJL. 1 1 - 8 KP,D
6.2. |OnpeienieHHbII HHTETpaJl. - - - 8 KP,2
7. KoMmiekcHbIe Yucaa.
TToHATHE KOMITJIEKCHBIX YHCEN. 1 1 - 8 KP,D
7.1.|leiicTBHS HaJl KOMITICKCHBIMH
YHCIIAMH.
8. luddepennuanbHble YypaBHeHHUsI.
8.1 OO11ne cBeaeHHS O 1 1 - 8 KP,D
' |and depennmanbHpIX ypaBHEHHSIX.




Huddepenunansapie ypaBHEHUS
nepBoro nopsjaka. JInneiHosie
ypaBHEHHSI.

Huddepenunansapie ypaBHEHUS - - - 8 KP,2
BTOPOT'O TOPSAKA.

8.2.

9. Teopust BepoSITHOCTEH M MaTeMaTHYeCKasl CTATHCTHKA

9.1 |Teopust BeposTHOCTEH - - 8 KP,D
9.2 |MaTeMaTHY€eCKass CTATUCTHKA - - 7 KP,D
Bcero wacos:[10 |10 - 151 |9

* Vkazvisaemces gpopma xonmponsn. KP — konmponavhas paboma, Ik — 3K3aMeH.

4.2. PacnipenejieHue 4aCOB JUCHUILINHBI (MOYJI51) 10 BUAaM padoThl U opMa KOHTPOIA™

4.2.1. Ounan popma:

. 1 xypc 2 Kypc 3 Kypc 4 xypc
Bun 3anstuii 1 > 3 1 5 6 7 8
Jlexuun 18 18
JlaboparopHbie - -
[TpakTHieckue 36 36
Hroro koHTakTHOH paboTel | 54 54
CamocTosiTenbHas padora - 18
KonTtpoins 54 -
®dopma KOHTPOJIS DK 3
4.2.2. 3aounasa gpopma:
. 1 xypc 2 Kypc 3 Kypc 4 xypc
Bun zaggaruit 1 5 3 4 5 6 7 8
Jlexuun 2 8
JlaboparopHbie - -
[TpakTHdeckne 2 8
HTOro KOHTaKTHOH PabOTHI 4 16
CamocTosTenbHas padora 76 75
Kontponb - 9
dopma KOHTPOIIS Ok 3

* VkasbiBaetcst popma koHTpoiisi. Hanpumep: KP — konTponbHas pabota, 3a — 3a4eT, K — 9K3aMeH.

5. OPTAHM3ALIMA U YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA ITO JUCHUITJIMHE

5.1. Conep:xanue caMOCTOSATEIbHONH PadOTHI N0 AUCHUILIHHE (MOAYJTI0)

— IoaroroBka K NPaKTHYECKHMM 3aHATUAM (U3y4eHHME TEOPETHUECKOro Mmarepuaiga o
KOHTPOJIBHBIM BOIIPOCaM, MOJTY4aeMbIM Ha KaKJJOM IPAKTUYECKOM 3aHATUH, [I0 MaTepHuagam
OCHOBHOI1 U TOTIOJTHUTEIBHON JIUTEPATYPBHI, a TAK K€ MATEPHAIIOB JIEKIIHIT)

— Tembl HHAMBUAYATbHBIX 3aJaHUH (MHANBUHAYAJbHBIC IOMAIIHUE 3aaHUS):

1) Marpuis! 1 onepaniu HaJ i HUMU. OnpeeTuTeN .
2) CucreMbl TUHEHHBIX YPAaBHEHUI.
3) OnHOpOAHBIE CUCTEMBI YPaBHEHUIA.




4) Bekropsl u omepauuu Haj HUMH. [Ipon3BeneHus BEKTOpOB (CKaJIspHOE, BEKTOPHOE,
cMmelianHoe). ['eomeTpruyeckoe MpuiIoKeHHe BEKTOPOB.

5) JIuauM Ha TIJIOCKOCTH.

6) [Ipenen pynkmmm.

7) Ilpou3sBoiHasl.

8) [IpuMeHeHne MPOU3BOAHOM K MCCIIEOBAHUIO rpadrKa GyHKIIHH.

9) Heonpenenenuplit mHTErpal.

10) OnpeneneHHbIN HHTETPA.

11) KomruiekcHblie unca.

12) MaremaTtnyeckasi CTaTHCTHKA.

— Tembl, BLIHOCUMbIE HA CAMOCTOSITEJILHYIO IPOPAOOTKY:
- JInHMM BTOpOTO mOpsIKa.
- KommnekcHeie yncna.
Jiist mpopaboTKKU TeM BBIHOCHMMBIX Ha CaMOCTOSATENBHOE M3Y4YeHHE HEOOXOAMMO HCIIOIB30BaTh
OCHOBHYIO H JIOTIOJIHUTEIBHYIO JIUTEpaTypy (cMm. 1. 6.1. — 6.6.)
— Tembl KypcOBBIX IPOEKTOB/padoT:
- KypcoBsie paboTsl HE IPEyCMOTPEHBI
— Jpyroe (pedeparsi):
- Brimonnenue pedepara He MpeLycCMOTPEHO

5.2. KoHTpOJb caMOCTOATENbHOM PadoThI
OrneHka pe3yIbTaTOB CAMOCTOSTEIBHOIN pabOThl OpraHU3yeTCs CIEIYIONUM 00pa3oM:
- IPOBEIEHNE MICHbMEHHBIX OMPOCOB HA MPAKTHYECKOM 3aHSATHUH,
- IPOBEPKA UHAUBUYAIbHBIX JOMAIIHUX 3aJaHHI,
- paboTa Ha MPaKTUYECKOM 3aHATHUH,
- KOJLIOKBUYMEI,
- KOHTPOJIbHBIE PA0OTHI,

5.3. YueOHO-MeTOAHYECKOE o0ecTiedeHne CAMOCTOSITEIbHOI padoThI
[Ipu BBITIOJIHEHHH CAaMOCTOSATEIBLHON PabOThl PEKOMEHIYETCS MCIOIB30BaTh OCHOBHYIO U
JOTIOTHUTEIBHYIO JTUTEPaTypy, METOIMYECKUE YKa3aHUs, yKa3aHHbIe B 1. 6.1. — 6.6.

6. YYEBHO-METOJMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
TV CHUTIIIMHBI (MOIYJIS)

6.1. OcHoBHas y4yeOHas TUTEPATyPa, HEOOXOAUMASA 1JIsl OCBOCHHMS JMCIUIIIHHbI

1) Byrpor f.C. Beiciias maremaruka. B 3-x 1. T.1: yueOnuk mis cryn. Byszos / S. C.
byrpos, C. M. Hukonesckuii; nox pen. B.A. CagoBuuuero. - 9-e usn., crep. - M.: Jlpoda,
2008. - 284c.

2) Byrpos S.M. Beicmias maremaruka.B 3-x T.T.2: y4yeOnuk mns ctya. ByzoB / 5. M.
Byrpos, C. M. Huxkoinbckwuii ; mox pen. B.A. Camosaudero. - 8-e.m31., crep. - M.: Jlpoda,
2007. - 510c.

3) 3aitueB M.A. Brpicmias maremaruka: y4eOHUK i cryn. By3oB / M. A. 3aiiues. - 4-e
u3.,crep. - M.: [Ipoda, 2005. - 398c.

6.2. JlomosiHuTeJIbHAS Yy4eOHasi JUTepaTypa, HeoOXoauMasi JJIsi OCBOEHUSI JUCIHUNIMHBI
(Mmomyuis)
1) [lunayes B.C. Beicmias maremaruka: yaeOuuk mius By3os / B. C. Illunaues. - 5-¢ u3m.,
crep. - M.: Beicm. mik., 2002. - 479c.



6.3. Pecypcnl cetun «AHTEpHET», HEOOX0AMMBbIE /15l OCBOCHHUS THCHUIIMHBI (MO1YJIA)

1) http://ru.onlinemschool.com/math/assistance/matrix/ - mMaTpuuHbI OHJIANH KAIBKYISTOP,
MPUMEHSIEMbIH 17151 IPOBEPKHU BBIYUCICHUN.

2) http://ru.onlinemschool.com/math/assistance/integrate/ - onHmaiiH KaabKyJIsATOp  AJIS
BBIUMCJICHUS] HEOIpPEAETICHHBIH M OIpelejeHHbIX HHTErpajioB, MNPUMEHSEMBbIH s
IIPOBEPKU IOJIYYECHHBIX PEIICHUMN.

3) http://ru.onlinemschool.com/math/assistance/limit_derivative/ - onnaiin KaabKyasSTOp IS
BBIYUCJICHUA IMPOU3BOAHBIX W IIPCACIIOB, HpI/IMeHSIeMbe/'I AJI1 IIPOBCPKU BBITTOJIHACMBIX
3aJaHUN.

4) http://ru.onlinemschool.com/math/assistance/complex_number/ - omnmaiiH KaJabKyJIsITOp
JUISI pEIICHU 3a/1a4 ¢ KOMIUIEKCHBIMU YHCIIAMHU.

6.4. MeTonnueckue yKa3aHus 1Jis1 00y4al0UIMXCs 0 OCBOCHUIO TUCHUIIMHBI (MOIYJISA)
1) «JIuneitnas aareOpa». Yuebuo-metommueckoe mocobme. KamrnukoBa M.JI., TaTtueBckuii
I1.b. UBanoso: ®I'BOY BO HBanosckas I'CXA, 2020. - 68 c.

2) «DIeMEHTBl BEKTOPHOM aareOpbl U aHATUTUYECKON TE€OMETPUI». Y 4eOHO-METOANYECKOe

nocooue. TatueBckuii I1.b., 3akunuak A.W. MBanoBo: ®I'bOY BO HMBanosckas 'CXA,
2021. - 116 c.

3) besymora,M.A. COOpHHUK HHIMBHIYAJbHBIX 3aJaHHUN 1O BBICIICH MareMaTuke : y4el.
METOJI. TocoOme st cTya. Beex creil. / M. A. besymosa, CokonoB H A.,bo6posa H.B. -
Hsanoso : UT'CXA, 2017. - 54c.

6.5. MHudopMmanuoHHbIC CHPaBOYHbIC CHCTEMbl, HCIOJIb3yeMble /Jsi OCBOCHHS
AUCHUTLIMHBI (MIPH HEOOXOMMOCTH)

1) Hayunas snextponnas oudanorexka eELIBRARY.RU: https://elibrary.ru/defaultx.asp
6.6. IlporpamMHOe oOecneyeHue, MCMOJb3yeMoe Jisi OCBOEHHMsS JUCHUIUIMHBI (MOTYJIsSA)
(npu HEOOXOTUMOCTH)

1) Omeparnmonnas cucrema tuna Windows

2) Wutepuer-6paysepbl

3) HHuTerpupoBaHHBIN MaKeT MPUKIAIHBIX TporpamMm obiero HazHayenus Microsoft Office.

6.7. UndopmanmoHHble  TEXHOJOTHHM,  HCHOJb3yeMble TNPH  OCYUIECTBJIEHHH
00pa30BaTeIbLHOIO MpoIecca M0 JUCHUILIHHE (MOLYTI0)
1) LMS Moodle.
2) Hcnonb3oBanue pecypca http://i-exam.ru s HOATOTOBKH K  KOMIIBIOTEPHOMY
TECTUPOBAHUIO.

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS IS
OCYIIECTBJEHMS OBPA30OBATEJLHOTO IMPOIIECCA MO JACIHUATIIAHE
(MOJIYJTIO)

Ne | HaumenoBanue cneumanusupoBaHHbIX | KpaTkuii nmepeueHb OCHOBHOTO 000pYy10BaHMs
/0 | ayAnTOpHil, KaOMHETOB, J1abopaTopuil u

mp.
1. | YuebOHble ayquTOpUHU AN TPOBEICHHS | YKOMIUIEKTOBaHA CIEIIMATH3UPOBAHHON
3aHATUH JICKIIMOHHOTO THIIA (yuebHoIT) Mebenbio, Habopom

JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U YUeOHO-
HaTJISIIHBIMH IT0COOMSIMH, 00ECTIEYNBAIOIINMU
TEMaTUYECKHE WILTIOCTPAIIH,
COOTBETCTBYIOIINE paboveil mporpaMme
IUCIHIUIMHEL, a TAK)KE TEXHUUYECKUMU
cpescTBaMu 00y4ueHus (IIEPEeHOCHBIM



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/

MYJIbTUMEUHHBIM IIPOEKTOPOM, HOPTATHBHBIM
KomrbioTepoM Tumna «HoyTtOyk», mepeHOCHBIM
Pa3IBIXKHBIM 3KPAHOM), CITYKAIIUMHU IS
npeacTaBieHus yueOHoi nHpopmManun
00JIBIIION ayIUTOPUHU

VYyebHas ayTMTOPUM IJIs1 TPOBEACHUS
3aHATUN CEMUHAPCKOIO TUIIA

YKOMIIJIEKTOBaHA CHEIMATM3UPOBAHHON
(yueOHOIA) MeOebio, MePEHOCHBIMU
TEXHHUYECKUMU CpeacTBaMu o0y4eHus,

CIy)KAaIlUMU JUIA  TIPEICTAaBICHUS  ydeOHOU
uHpopManuu

TToMerenue 11 cCaMOCTOSTEILHON
paboThI

Y KOMITJIEKTOBAHO CHeLUaTU3UPOBAHHON
(yueOHOI1) MeOenbio, OCHAIIIEHO KOMITBIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO MOJKIFOYEHUS K
cetu "MHTepHer" M 00ecrne4eHo AOCTYIOM B

AIIEKTPOHHYIO nH(pOPMaLIMOHHO-

00pa30BaTeNbHYIO CPEy OpraHu3aIuu
YyeOHast ayTuTOpus AJIsl TEKYIETO YKOMIUIEKTOBaHA CHeIHaTU3UPOBAaHHON
KOHTPOJIA U MPOMEKYTOUHOMN (yuebHoIf) MeO0ebio, MEPEHOCHBIMU
aTTecTaluu TEXHUYECKUMU CpeacTBaMu o0yueHus,

CIy)KaIlMMU I TIPSJICTABJICHUS  y4eOHOI
uHpopmauu




IIpnaoxenne Ne 1
K pafdoyeil mporpaMme no aucuumnjuHe (moaynaw): MaremaTtuka

®OHJ OEHOYHBIX CPEJCTB IO AUCIUIIJINHE (MOIYJIO)

«MaTeMaTuKa»

1. IlepeyeHb KOMIIETEHIIHIi, (POPMHUPYEMBIX HA TAHHOM JTale

®opmMma
KOHTPOJIS U OreHOYHEIE
udp xomneTeHIUN JleckpunTops! KOMIIETEHIUN
TIePHOJT €T0 cpencTBa
MIPOBEACHUS ™
1 3 4 5
KommiekTs
NI-1onk- TECTOB, 3aJaHuUs
3HaTh: OCHOBHBIEC 3aKOHBI K METO/IbI JUIST KOHTPOJIBHBIX
. K, Kp,Ok, 1-
OIIK-2. CriocoOeH |ucciieioBaHUi €CTECTBCHHBIX HAYK TSI i con: pabor,
MIPUMEHATH OCHOBHBIC |peIeHus 3a/1a4 B MPoQecCHOHATFHON 3a. 2 5171 ceny, | KOVIOKBHYMOB.
3aKOHBI U METOJIbl |A€sATEIHLHOCTH. ’ " |IKomruiekt
HCCIIEIOBAHUM AK3aMEHAIMOHHBIX
€CTECTBEHHBIX HayK BOTIPOCOB
JUTSI pEeIIeHus 3a1a4 Komrmiek sl
npodeccuonanbHon |MJI-20k.2 TECTOB, 3aJIaHUs
JeSATEIHFHOCTU YMeThb: UCTIONBH30BATh 3HAHUS OCHOBHBIX K. Ko.Jx |/U1 KOHTPOJIBHBIX
3aKOHOB M METOJ0B MCCIICOBAHNMI i P'Ip(;CM . |pabor,
€CTECTBEHHBIX HAYK IS PEUICHHS 3a/1a4 B ,3a - é’eM KOJUTOKBUYMOB.
po(ecCHOHAIBHOMN IEATEIBHOCTH. ’ " |IKomriexkt
SK3aMEHAITHOHHBIX
BOIPOCOB
KomriekTsl
TECTOB, 3aJJaHUs
N-3onk-2 .
JUTSI KOHTPOJIBHBIX
Brnaners: OCHOBHBIMU 3aKOHAMH U METOIaMHU K, Kp, Ok, AGOT
HCCIIEAOBAHUM €CTECTBEHHBIX HAYK IS 1-i1 cem.; P ’
N o KOJUIOKBUYMOB.
penieHus 3a1a4d npoQecCHOHATEHOM 3a, 2-oif ceM.
Kommiext
TS TETLHOCTH.
9K3aMEHAITMOHHBIX
BOITPOCOB

1. Kommexts! TectoBbix 3ananuii (T). 2. Komnoksuym, Bompocs! 1o Temam (paszaenam) qucuuiiinss! (K).
3. KonrponbHas padota (Kp). 4. KOMIUIEKThI 9K3aMEHAIIMOHHBIX BOIPOCOB, 3K3. OMIIeTh (OK)

2. Iloka3aTenu M KpPUTEpPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHIHH HA JAHHOM
jramne ux (POpMUPOBAHUSA

Kpurepuu onenuBanus™
Toka3aTe|Hey10BIETBOPHTENHHO| YIOBIETBOPHTEILHO | XOpOLIO OTJINYHO
HE 3a4TE€HO 3a4TEHO
1 2 3
Ilonnota  |YpoBeHb 3HaHUH|MHUHIMaNBHO VYpoBeHp 3HaHWUN B|YPOBEHb 3HaHUU B
3HaHUH HIDKE MHHUMAIBHBIX [JIOMYCTUMBIA ypOBEHB|00BEME, obBeme,
TpeOOBaHM, WMENH|3HAHWH,  JOMYIIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOIIIEM
MECTO rpyObIe|MHOTO HEerpyObIX|Iporpamme nporpaMme
OLINOKH OIINOOK MMOJATOTOBKH, MOJATOTOBKH, 0e3
JIOITYIIIEHO HECKOIIbKO|OINO0K
HETpyObIX OMIHOOK




1 2 3

Hanuune |[Ipu pemenuu IIponemonctpupoBan |I[IpogemoHcTpupoBan |IIporeMoHCTpHUpOBaH

yYMEHUi CTaHJApPTHBIX 3a/1a4 HE|bl OCHOBHBIE YMEHHS,|bI ~ BCE  OCHOBHBIE|bI  BCE  OCHOBHBIE
MPOIEMOHCTPUPOBAHBI [PEIICHBI TUTIOBBIC|YMEHHS, PEIICHBl BCE|YMEHHsS, PEIICHBI BCE
OCHOBHbIE YMEHUS, 3aJadyd C HErpyObIMM|OCHOBHBIE 3a/aud C|OCHOBHBIE 3aJadd C
MMENH MECTO TPyOBIe |OIHOKaMH, HerpyObIMH OTIIETHHBIMHI
omnoOKu BBITTOJIHEHBI BCe|omunoOKamy, HECYIIECTBEHHBIMU

3aJaHds, HO HE B|BBIOJHCHEI BCE|HEJ0UeTaMH,

IIOJTHOM 00BbeMe 3aJjaHdsl B TIOJIHOM BBIIIOJHEHEI BCE
00beME, HO[3aJaHUsI B  IOJIHOM
HEKOTOpHIE cloOobeme
HeoueTaMu

Hanuuue |[Ipu permenuu HNwmeetcsa ITIponemonctpupoBan |I[IponemMoHcTprpoBaH

HaBBIKOB  |CTaHJApTHBIX 33/1a4 HE [MUHUMAIBHBIA HaOOp|pl 0a30Bble  HABBIKH|bI HaBBIKH npu

(BnageHue |MPOAEMOHCTPUPOBAHBI |HABBIKOB JUISl PELICHUS | IPH pelIeHH |peLICHU T

ONbITOM)  |0a30BbIE HABBIKH, CTaHIAPTHBIX 3a/Jad C|CTAaHAAPTHBIX 3aJad C|HECTAHIAPTHBIX 3a4ad
UMENHA MECTO TPyOBIe |[HEKOTOPBIMHU HEKOTOPBIMU 0e3 OIIHOOK u
omnOKu HeJI04eTaMHu HeoueTaMu HE/I0YETOB

Xapaxtepu |Kommerenmus B Cdopmuposannocts  |ChopmupoBaHHOCTh | ChHOPMHPOBAHHOCTD

CTHKa MIOJIHOM Mepe He KOMIIETCHIINU KOMIIETCHIIMHU B LIEJIOM |KOMIIETCHIIUU

chopmupoB [chopMHpOBaHa. COOTBETCTBYET COOTBETCTBYET MOJTHOCTBIO

AHHOCTHU I/IMCIOHH/IXCSI 3HaHI/II71, MHUHUMAaJIbHBIM Tpe6OBaHI/ISIM. COOTBCTCTBYCT

KOMIIETEHILI |YMEHUH, HABBIKOB TpeOOBaHHSIM. Nmeromuxcst  3HAHUM, | TpeOOBaHUSM.

15471 HEJIOCTATOYHO JIIS Nmeromuxca 3HaHUM,|yMeHUH, HaBbIKOB H|VIMeromuxca 3HAHUM,
peUICHUA YMGHI/II\/'I, HaABBIKOB B|MOTHBallMi B ICJIIOM YMCHHﬁ, HaBbIKOB U
MPaKTUIECKUX LEJIOM JOCTaTOYHO|I0CTATOYHO JUIS|MOTUBALMU B TIOJIHOU
(mpodeccnoHaNBHBIX) (IS PpelIeHNs |peIIeHHS Mepe JOCTaTOYHO IS
3aga4d MPaAKTUYCCKUX CTaHAApPTHBIX peUICHUA CJIOKHBIX

(mpodeccroHaNBHBIX) |TPAKTHUECKUX IPAKTUYECKUX
3amady, HO TpeOyercs|(TpodeccHoHATBHBIX) |(TIpOQecCHOHATBHBIX )
JOTIOJTHUTEIIbHAS 3a1a4 3aj1a4

MPaKTUKa o

OOJIBIIMHCTBY

MPAKTUIECKUX 33734

YpoBeHb

chopMHpOB

aHHOCTH Huszkuit Huxe cpennero Cpennuit Bricokunii

KOMIIETEHII

ui

* Ilpenooasamenv enpase usmenums Kpumepuu oyenueanus & coomeemcmeuu ¢ PIOC BO u
ocobennocmamu OIIOIL

3. OneHo4YHbIE CpeACTBa
3.1. KommnuiekT 3aganuii 1isi AOMAaIIHEro NpPaKkTUKyMa.
3.1.1. O6pa3usbl 3aJaHui A1 JOMALIHETr0 NPAKTHKYMA.

JOMAIIHEE 3AJIAHUE Nel.
«MaTpuubl 1 onepanuy HaJl HUMID)
Bapuanm Nel.

3amanne Nel.
Jlaus1 Matpunsl A u B . Haitmure Matpuny C = B—2A4" | ecrmu:




2 -3 8
3 16
3amanue Ne2
HaiinuTe nmpousBeeHne MaTpHuil:
A) C=d B2 b)) F=M-N-? B)G=R-Y-?
AP = — 10 20
) M=@1 -1 2 3), R |
A= , 1 2 0 30
8 -7
3 6 0O -1 6
2 -1 N = .
B:3 5| 5 -1 Y=|{-10 0 7].
1 -3 -5 3 3
3amanne Ne3

BeraucinTe onpeenuTend JaHHbIX MaTpuil. JJist onpeneauTess MaTpULbl B BBIYUCIUTE MHHOD
M,, u anrebpanyeckoe 1OMOIHEHHE A, ;.

1 1 -2
2 -1
A) A= b) B=|3 6 -2
3 -5
10 2 6
3aganue Ne4
HaiiTi o6patHyto MaTpuily uis MaTpUIbl A, eciu:
-2 31
A= 3 6 2]|.
1 21
JOMAUIIHEE 3ATIAHUE Ne2.
«Cucrembl JIMHEHHBIX aNredpandecKuX ypaBHeHHUiD»
Bapuanm Nel.

3aganue Nel.
Haiitu pemenue cucreM ypaBHEHUMN.

2X, + X, +3X; =7,
A){2X, +3X, + X3 =1,

3X, +2X, + X, = 6.

3Xx+2y—4z=8,
b){2x+4y -5z =11,

X—2y+z=1.

— X, — X3 =2,
B) <X +X, +2X%; =2,

—5X, —2X, — X, =—4.

JOMAIIHEE 3AJIAHUE Ne3.
«OnHOPOAHBIE CHCTEMbI JINHEHHBIX YPABHEHHII»
Bapuanm Nel.

3ananme Nel.
HaiiTu pemenue cuctem ypaBHEHHUI.



5x—-3y+4z=0,
A) <3x+2y-2=0,
8x—-y+3z=0.
X + X, + X, =0,
b) 42x —3x, +4x%, =0,
4x, —11x, +10x, =.0
2%, — X, — X3 =0,
B) 3%, +4x, —2x%, =0,
3%, —2X, +4x, =0.

JOMAUIIHEE 3AJTIAHUE Ne4,
«OCHOBBI BEKTOPHOM aJIredpbi»
Bapuanm Nel.
3apanme Nel.

—

Ha pucyHke B KOOpAMHATHOM IIOCKOCTH H300pa)keHbl BEKTOPBI @, b u C, a Tak e OTMEUeHBI
KpaitHue To4ku BektopoB: 4, B, C, D, M, N .

|
A
LT BN
b a
\\
> s
L A
. >
’ -—
N )
1 = N
S —
S —
= A}’.’

a) C nmoMoIIpio IpaBuIIa napauienorpaMma Haiiaure sekrop f =a+b . Bemmonnure
IOCTPOCHHS.
6) C nomoIIbIo MpaBiiia TPeyrojibHUKA HalanuTe BeKTop S =C + b . BeimoaauTe mocrpoeHwus.

. - 1 -
B) C mnomomplo mnpaBwiia TPeyrojiibHUKa HaiiauTe BeKTop h =Ea—c+2b. BeimonnuTe

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

m) Ilo xoopauHATaM KpallHHX TOYEK, HalJUTe KOOpIMHATHI BekTopoB a, b u C. Tarxke

3aIUIIATE PA3JIoKEHHE BEKTOPA 110 opTaM cucteMbl koopausar (i, |, K ).

¢) Onpenenure MOAyIH BekTopoB a, b u C.

3amanme Ne2.

ITo 3a/aHHBIM KOOPIAMHATAM ToYeK A M B, HalIuTe KOOPAMHATEI M MOXYNb BekTopa AB , ecimi:
ALL3), B(2;2;3).

3ananne Ne3.

Jaubr 1Ba Bekropa a=(—2;11) u b =(3,—2;4) . Beraucmnte KOOPIMHATHI BeKTOpoB € =2d—b u
d =—a+3b, a TaKKe 3aNMIIKTE PA3IOKEHHE TUX BEKTOPOB 10 OPTAM CHCTEMBI KOOPAMHAT (1 ,
i, k). Bolumcinte ckamspHoe 1 BEKTOPHOE TIPOM3BeICHHE BekTopoB € u d . YeMy paBeH yron

MEX1y BeKTopaMu C 1 d.
3aganue Ned.



Janbl BepmHbI TpeyronbHuka ABC . BerunciuTe miomanas TPEYroabHUKA S ;- U ONpPEIeInTe
yroux nipu Bepiiuae B, ecnu: A(-1,3;3), B(2;271), C(0;3,-2).
3apanue Ne5
Ha tpex Bektopax a=(-211), b= (0;-1-1) u ¢ =(2,—1-1) mocrpoena nupamuga. Berauciure
00BbEM UPAMUJIBI.
JOMAIIHEE 3ATAHUE Ne5.
«AHATUTHYECKAS TeOMeTPHs HA MJI0CKOCTH»
Bapuanm Nel.
3aganne Nel.
Ha mnnockoctn 3amaHa mnpsmMas L ¢ nomompro ypaBHeHHs 3X—2Y+12=0 u Touka ¢
koopaunaramu M (—=2;1) .
a) CocraBbTe YpaBHEHME NIPAMOM, IPOXOJAlIeH yepe3 TouKy M , mapamienbHO K nmpsiMon L.
Penienue nosicHUTE CXeMaTUYHBIM PUCYHKOM.
0) CocTaBbTe ypaBHEHME IPSIMOMN, NPOXOAIIEH Yepe3 TOUKY M , NEPIEHAUKYISAPHO K IPSIMON
L . Pemuenue nosicHUTE CXEMaTUYHBIM PUCYHKOM.
3aganue Ne2.
Ha mockoctn ¢ IOMOLIBIO COOTBETCTBYIOIIMX YPAaBHEHUM 3aJaHbl  [BE IPSMBIC
L :2x-y—-1=0, L,:Xx+3y—4=0. CocraBbTe ypaBHEHHE NPSIMOI MPOXOAALICH Yepe3 TOUKY
nepeceyeHust 3TUX NPSAMBIX U TOUKY ¢ KoopauHatamu D(L-2).
3aganue Ne3.
B tpeyronbuuke ABC wu3BecTHbl kKoopauHatel BepummH: A(—3;3), B(51), C(6;-2).
a) CocraBbTe ypaBHeHHE CTOPOHBI BC .
0) YpaBHeHHE BBICOTHI ONMYIICHHOW 13 BepIINHBI A4 , Ha cTopony BC .
B) YpaBHEHUE MEAMAaHBI, IPOBeIeHHON 13 BepmHbl C .
r) UeMy paBeH yroJ npu BepIlIUHE TPEYrolbHUKa A ?

3aganmue Ne4,
X2 y2
Hcenenyiite n IOCTpOMTE ypaBHEHME JIMHUKA BTOPOTO MOPSAJIKA: o + M =1.
JOMAIIHEE 3AJJAHUE Ne6.
«DyHKIUD

Bapuanm Nel.

3amanne Nel.
[2x+3j
Haiinure 3Hauenus GpyHkuuu y =4' * / B TOUKax:
a) x=15 0) x=2 B) X = 2X,
3aganue Ne2.
Hccnenyiite GyHKIIMIO HA YETHOCTbD.
17 -x° x°
a) y= 0) y=
)Y 4x -5 Vx*+1

3aganme Ne3.

Ha wunrepBane X € (—16;22) 3anana (QyHKIHs, 3CKH3 KOTOPOW W300pakeH Ha PHCYHKE.
Omnpenenute HHTEPBAIbl BO3pACTaHUSI U YObIBAaHUS (PYHKIIMH.



\\N

|ttt

————~_

L 4 T »—
I N
3amanne Ned,
Brerunciite npenenst.
2 2 _ 2
1) lim 5x2 16x+3 2) lim >2< 5Xx+6 3) lim 2X +11x+15
x>2 X°—4X+3 -2 x° —12x+20 x> 5X—12+ X
4 2 2 _ 3 _
4)"mx X :'X+1 5) lim 2X 4+5x 10 6)li X : 3x+210
xoo  X—2X" =5 x>o 3X" —2015 o X°—4X+3
3aganue NeoS,
Haiigure o6nacth onpenenenus pynkuun: f(X) = 2012'5)(—+2$'6
X" —=X—-
JOMAIIHEE 3ATAHHUE Ne7.
«IIpousBogHass GpyHKUMU»
Bapuanm Nel.
3aganue Nel.
Boraucnure npou3BoHy0 QyHKINMI:
1) y = 4arcctgx —5x° —13 3) y=(x*+4x)-Inx
2 y=2x- 213l g) y= aretex
X* X 1+5x
3aganue Ne2.
Boruucnure nponsBoaHyto 1 quddepeHnuan GyHKIuH.
— Qj .G 3 _ .Sj
1)y:3x4+2x—5+55—x 2) y=sinX-5e" +x" +3x 2 3)y=M
x> -2 In x
3aganue Ne3.
Haiinure npon3BoHy0 JaHHBIX (YHKIIUA.
1) 2) 3) 4)
_ i 4 __ Asin3x _ x2—3x
f(x)=(2x+3-sinXx) f(x)=e f(x)=(x>+2).e*3 fOO:M
(1+4x%)
3aganue Ned*,
Haiinute mpou3BOaHBIE CTOKHBIX (QYHKIIUMN.
1) f(x) = o X4 2) f(x)=(3"* —cos’2x)° 3) f(x)=In(arcsin v1-x?)
Ux® +3x-2
JOMAIIHEE 3AIAHUE Ne8.
«IIpuMeHeHMe MPOU3BOIHOM K MCCJIEOBAHUIO rPapuKa PyHKIMH)
Bapuanm Nel.

3ananue Nel
Uccnenyiite nannyto ¢yHKIUO MeTomamu nuddepeHInalbHOT0 HCUUCICHUS U HAaYepTHTE
acKu3 rpaduka.
y =X —6X*+9x+2
JOMAIIHEE 3AJJAHUE Ne9.



«HeonpenenéHHbIH HHTErpany

Bapuanm Nel.
3amanue Nel.
HaiiTu HeonpeaeneHHbIi HHTErpal.
1 3+3/x2 —2x
1) [(6+15-4%)dx 2) | (3x* ——=+5)x 3) [27V2 ~ <%y
I J 24x )| Jx
3aganue Ne2.
HaiiTi HeonpeneneHHslii uHTErpas, npeodpasosas nuddepeHiman.
1) [sin(2—3x)dx 2) [>T 3) _dx 4) [V/3-+xdx
3-X
3amanue Ne3.
Haiitn HeonpeaeeHHbIN HHTErpas C IOMOIIBIO 3aMEHBI IIEPEMEHHOM.
e* x-1
1 dx 2) | ——dx
)Iex+5 )-[16x2+4
3aganue Ned.

Hcnonbs3yss MeTOJ MHTErpUpPOBAHUSA
I (5x + 3) cos 3xdx

I1I0 4YacTsaM  BBbIYHUCIHUTC CJIGILYIOHII/If/'I HUHTCrpal:

JTOMAIIHEE 3AJJAHHUE Nel0.
«OnpenesieHHbIA HHTETPAD)

Bapuanm Nel.

3ananue Nel.
BbIuuciuTh onpeeneHHbI HHTerpal.

2 z ? X

2 2 3 X cos(=)dx

D) [ (3¢ -1dx 2) [sinx-cos® xdx ) ;L @

0 el

0 2

3amanue Ne2.

C IMOMOIIBIO OIIPCACIICHHOI'O HHTCTPajia BBIYUCIIUTE IIJIOIIAAb (I)I/IprLI, OrpaHquHHOﬁ

JaHHBIMU JTHHUSAMU. CrienaiTe yepTex.
y=(x+1?, x—y+1=0

3amanue Ne3.

I[lo  metamMyeckoMy  NPOBOJHUKY  IPOTEKAET
anekTpuyeckuii Tok. Cuiga TOka B NPOBOJHUKE
MEHSETCS C TEYEeHWEM BpPEMEHH 10  3aKOHY:

I(t) =8t +5t° + 4§/t—3 (4. Onpenenure 3apsij
NPOXOJSAIIMIA Yepe3 MOMEPEeYHOe CEYEHHE MPOBOTHHUKA

3a TepBble 5 CceKyHA HaOmoneHui. (Ykazamue: Ons
onpeoeneHUs GelUUUHbL 3aps0ad NpoOXooaule2o uepes

nonepeunoe ceueHue NPOBOOHUKA UCNONb3VIMe HOpMYNy ONpedersiiouyio npoxooAwull yepes

nonepeunoe ceyeHue npo8OOHUKA 3apso 8 YCaosuax nocmosannozo moka: (= IAt. Cocmasvme

UHMESPATLHYIO CYMMY, ONpedenume 6U0 ONpedeieHH020 UHMeZPaia U 8blYUCTUme e20)

JOMAIIIHEE 3AJIAHUE Nell.
«IToHsiTHE KOMILIEKCHOTO UKca. JleHcTBUSI HAJl KOMILUIEKCHBIMM YN CJIaMK)

3amanue Nel.
Pemute ypaBHeHHS.

Bapuanm Nel.



2

a) 15x2 ~15=0 6) %+80=0 B) X2 +2x+26=0

3amanue Ne2.

JlaHbI KOMILIEKCHBIE uncna: z, =1+2i, z, =-3+1, z; =-5+3i, z, =—-2i . Haiiru:

7 = (Zl + Z2)23
Z4

3aganne Ne3.

HaiiinTe apryMeHT W MOIYJIb KOMIUICKCHOIO 4YHCia: Z=2+2i. 3anummre 4Yucio B
MOKA3aTeIbHON ¥ TPUTOHOMETPHYECKOH opMme.

. Onpenenute MHUMYIO U ICUCTBUTENBHYIO YaCTh Yyucia Z .

3.1.2. MeToauueckue MaTepuabl.

WHauBryaibHBIC JOMAIITHUE 3a/IaHUS IPUMEHSIOTCS IS 3aKPETUICHUS TIPaKTUYECKUX HABBIKOB,
MOJIYYEHHBIX HAa TMPAKTUYECKOM 3aHATUHM TI0 PEIICHUI0 Yy4eOHO-MPAKTUYECKHX —3ajad.
WHauBuyaibHbIC JOMAIIHUE 33JaHUSl BBITOJHSIOTCS OOYYAIOUIMMHUCS B OTICIBHOW TETPAIH.
Bbinatorcst 3amaHusi Ha NPAaKTHYECKUX 3aHATHSX, TEMaTHKa KOTOPBIX COOTBETCTBYET TeMe
3amanust. OOywarommecss TODKHBI B TEUCHHHM CEMECTpa peryjsipHO CcIaBaTh TETPagb C
PCLICHHBIMH 3aJIaHUSIMKM  TIPETOABaTeI0 Ha TMpoBepky. K KOHIly cemecTpa KaKIbli
o0yJaromuicss JODKEH MMETh TeTpaab C IMOJHOCTBIO WM YacCTUYHO BBHIMOJTHEHHBIMU
3aJJaHUSIMHU.

Kaxnast BbINOJNHEHHAs JOMAalIHss paboTa OICGHWMBAeTCS 1O MATH OanbHOW cucreme. B
3aBUCUMOCTH OT IOJTHOTBI BBITIOJTHEHHOTO 3a/IaHUsI 00YYarOIIUICS TIOTyYaeT 3a KKy padoTy
omneHky 2, 3, 4, 5. B koHIle cemecTpa MOJIBOIUTHCA CPEIHsIST OIEHKA 32 BCE BBHIMIOJIHECHHBIC
paboThl W TEPEBOAUTHCS B PEHTHHIOBBIM Oaml. Ecim cpemssisi omeHka 3 TO 0OydYaromuiics
nosyyaer 6 OayuioB, eciu cpefHss oueHka 4, To oOydarouuiics moiy4yaer § OamioB, €ciu
CpeHsisl OIICHKa 5, To o0yJaromuiics moxydaet 12 6ayuios.

Bce nHmuBuyanpHBIC JOMAIIHUE 3a/IaHUS W BBIMOJTHEHHBIE pa0OTHI XpaHITCS Ha Kadenpe y
nperno/iaBaTeris.

3.2. KoMIjieKT BONPOCOB /1JIsl POBEIEHUs ONpPoca.
3.2.1. CniucKu BOMPOCOB MO Pa3JIMYHbIM TEMaM.
«Mampuuywl u onepayuu Hao Humu»
. Uro Takoe maTpuia?
. Uro Takoe eaMHMYHAs MaTpuua? 3auuInTe IpuMep.
. Kaxyro matpuily Ha3pIBalOT TPaHCIIOHUPOBAHHOMN?
. Uro Takoe MUHOp onpenenuTens?
. Uto Takoe anredOpanveckoe T0MOJHEHHUE?
. Kakyro MaTpuily Ha3bIBatOT HEBBIPOKICHHON ?
. Kaxyto Matpuily Ha3pIBalOT BBIPOKIEHHONU?
. Uro Takoe coro3zHas MaTpuna’?
. anumute GOpMyITy JUIsl COCTABIICHUSI OOPaTHOW MaTPHUIIBI.
«Cucmembvl TuHENHBIX A12€0PAUYECKUX YPAGHEHUTL)
. UTo Takoe OCHOBHasi MaTpULla CUCTEMBbI?
. Kakyro cucremy Ha3bIBalOT COBMECTHOMN ?
. Kakyto cucreMy Ha3bIBarOT HECOBMECTHOM?
. Kakyro cucremy Ha3bIBalOT ONPEEIEHHOMN?
. Kakyto cucreMy Ha3bIBalOT HEOIPEAEIEHHON?
. 3anummre Gpopmynsl Kpamepa, 11 HaX0XISHHS peILICHHs] CUCTEMBI.
. B xakoM ciydae cucreMa NMeeT €MHCTBEHHOE PEIICHHE?
. B kakoMm ciyuae cucreMa UMEET MHOKECTBO PEILIEHUI?
. B kakom ciyuae cucreMa He UMEET peuieHus?
«Inemenmol 6eKMOPHOIL anzedpvl)
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1. Yro Takoe BekTOp?

2. 3anummuTe pa3yiokKeHNe BEKTOpa M0 OpTaM CUCTEMbI KOOPJMHAT.

3.Monyib BekTopa. 3anumute GopMyiy.

4. KoopauHaThl BEKTOPa, 3aJaHHOTO JBYMS TOUKAMHU.

. CkansipHO€ NPOU3BEAECHNUE BEKTOPOB.

. BekTopHO€ nmpou3BeneHrne BEKTOPOB.

. CMelaHHOE TPOU3BEIEHNE BEKTOPOB.

. [Imomanp mapasienorpaMmma, OCTPOCHHOT'O Ha BEKTOpax. 3anuiunuTe GopMyiy.

. O0BeM mapauienenumneaa, IOCTPOCHHOTO Ha BEKTopax. 3amumuTe Gopmyiy.
«Inemenmol ananumuueckoll ceomempuu Ha NOCKOCMU Y

1. Onpenenenune JIMHUN HA MJIOCKOCTH.

2. OnpeneneHre TOYKU MEPeCceyeHUs IByX JTUHUI.

3.®0opMyIbl KOOPAMHAT CEPEIMHBI U ITMHBI OTPE3Ka.

4. YpaBHeHHE NPSAMOI Ha TUIOCKOCTH B pa3IMYHbIX (pOpMax 3arucu.

. YT10BO#1 KO3 UIHEHT.

. Yroa Mexay npsiMbIMU.

. Kanonnueckoe ypaBHEeHUE OKPYKHOCTH, JLIUIICA, TUIIEPOOIIbI, TapaOoJIbL.

«Dynkyusa»

O 0 31 O\ D

~ O\ D

. Uro Takoe ¢pyHKIMA?

. YCII0BHE YETHOCTH M HEUETHOCTH (PYHKLINH.
. Obnactp onpeneneHus: GyHKINH.

. O6nactp 3HaYeHUS] PYHKIIUHU.

. beckoneuno 6onpmast GyHKITHS.

. beckoHeuHO Manas GyHKIHSL.

AN DN B WN —

«Ilpou3eoonasn pynkyuuy»
. Onpenenenue NPou3BOIHON QPYHKIIHH.
. [IpaBwita quddepeHnnpoBaHus.
. 'eomeTrpruecknii cMbICI IPOU3BOIHOM.
. OU3NYECKUI CMBICIT TPOU3BOIHOM.
. [IpousBoiHAs CIIOKHOM (QYHKIIHH.
«lIpumenenue npou3zeoo0HoIl K ucciedosanuio pagpuxka GynKyuuy
. IlaTepBanbl MOHOTOHHOCTH rpaduka GyHKIUH.
. DKCTPEMYMBI.
. HaubGonpiiee u HanMeHblIee 3HaUeHHEe (QYHKITUU Ha OTPE3Ke.
. IHTepBabl BRIMYKIOCTH U BOTHYTOCTH rpaduka QyHKIUH.
. Touxu neperuda.
. O6mmas cxema uccienoBanus rpapuka QyHKIUN.
«Heonpeodenennwiii unmezpany
. Omnpenenenyie ONpeaeIeHHOT0 UHTErpaa.
. ®opmyna Herorona—JleitOnuma.
. CBolicTBa onpeieIeHHOro UHTErpaa.
. 'eomeTpruecknii cMbICT ONPEAEIEHHOTO HHTETpaa.
. Beruncnenue miuomaan GUryp ¢ moMOIIbIO ONPEIeIeHHOI0 HHTETpaa.
. OU3NYeCKUil CMBICI OIPEIETIEHHOTO UHTErpaa.

AN AW DN BN W -
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«Onpeodenennvlii unmezpan)
. Onpenenenrie HEONMPEAECICHHOTO UHTETpaa.
. CBOIICTBa HEONPEIETIEHHOTO UHTErpaa.
. MeTtoa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.
. MeTton uHTErpUpOBaHUS 3aMEHOU IEPEMEHHOM.
. Metoa uHTErpUpOBaHUS IO YACTSIM.
. UaTerpupoBanne BHECEHHEM MMOCTOSTHHOTO MHOXUTEIS MO/ 3HaK nuddepenuana.

AN AW



«KoMIJIEKCHBIE YHCIa)
1. Oo6mee onpenencHrue KOMIIJIEKCHOTO YUCIIA.
2. Monaynb 1 apryMeHT KOMIUIEKCHOTO YHCTIa.
3. Tpuronomerpuyeckas v okasarejabHas (hopMa 3aIucHu.

3.2.2. MeToau4ueckue MaTepuabl.

[IpuBeneHHbIE BONPOCHI HPUMEHSIOTCS Ui NPOpabOTKM TEOPETUYECKOro Marepuana IMpu
MOArOTOBKE K IPAKTUYECKOMY 3aHsATHIO. [IpM momomu npHUBENEHHBIX BbIIIE IPOBOAUTCSA
INUCbMEHHBIN ONpPOC 00yYaroIUXcs B ayJUTOPUN HA IPAKTUYECKOM 3aHATUH. 13 npuBeneHHOrO
HepevHs BOMPOCOB COCTABIISAIOTCS Ouiersl. Kakaplii oOydaromuiics mojydaeT CBOM BapHaHT.
OTBeTbl 00yyaroImuecs: 3aIUChIBAlOT Ha OJaHK oTBeTOB. Ha BbINOIHEHME 33aJaHMsI OTBOJIUTHCS
He Oonee 10 MUHYT.

Kaxnas BeinosnHeHHas padora oneHuBaercs ot 0 10 2-X 6ayuioB.

Criucku BOTPOCOB XpaHATCS Ha Kadenpe y npenojaarens. Kaxaplii o0ydyaromuiicss moxydaeTt
CIIMCOK BOIPOCOB II0 ONpPENIENIEHHON TeMe 00y4aroluecs MoJIy4yaroT BMECTE C MHUBU IyalbHbIM
JIOMAIIIHUM 33JJaHMEM COOTBETCTBYIOIIEH TEMBI.

Ilpumep dunema c sonpocamu 6v10a8aemMblMu CHYOECHMAM.

Mampuuyst u onepayuu Hao HUMU.
Bapuanm Nel
1. Yto Takoe marpuria?
2. Uto Takoe equHUYHAs MaTpuIla? 3auiiuTe Ipumep.
3. Kakyro MaTpuily Ha3pIBatOT TPAHCIIOHUPOBAHHOM ?

3.3. KoMmJjiekT 3a1aHuii K KOHTPOJIbHBIM pPadoTam.
3.3.1. TeMbl 1 BApUAHTHI 32JaHUI JIJIA IPOBeAeHHs] KOHTPOJBHBIX PadoT.

KOHTPOJIBHASI PABOTA Nel
«JIEMEHTBI JIMHEUHOH AJITEEPA»
Bapuant Nel.

11 -2 0 10
3a0aua Nel. Haiinute matpunty C = AB +2D, eciu A= 3 , B= , D= .

3aoaua Ne2. Haiinure npon3BeieHUE MaTPULL.

F=M-N-? S=G-H-?
1 8 5 _3 4 2 -3 3 -2
A M=|3 -2|,N= . B) c=lo 4|, H=|5 -3
4 -2 3
5 -3 7 -1 3 2
3aoaua Ne3. Beruncnure onpeaennTeNd MaTpHIL.
1 8 1 1 0
2 10
A) 4=|3 -2 Bb) B= ) 5 ByCc={ 0 -5 2
5 -3 -3 0 -1
-1 5
3aoaua Ne4. CocraBbre MaTpuily oOpatHyto k Mmatpuiie W , eciu W = > ol
3aoaua Ne5. Pemute cucreMy ypaBHEHMH ¢ momotibio popmyn Kpamepa.
—X+Yy+7z=10,
y+z=11,

X+y+z=12.



KOHTPOJIBHAS PABOTA Ne2
«JIEMEHTHI BEKTOPHOU AJITESPBI M JIMHEHHOU TEOMETPUH HA ITJIOCKOCTH
BapuanT Nel.
3aoaua Nel.
B mpocTtpancTBe 3a1aHbl KOOPIMHATHI YETHIPEX TOUEK, 00pa3yIOUINX MUPAMUTY U SBIISIOLIUECS
ee BepmmHamu: A(1,2;1), B(-151), C(-12;7), D(L5,9).
a) Haiinure KoopIMHATHI BEKTOPOB AB , AC , AD .
6) 3amuuuTe pasnoKeHne BeKTopos AB AC, AD, 1o opTaM cucTeMbI KoopauHat (1, | u
k).
B) Haiigure Motyiu BEKTOpOB AB , AC , AD .
r) Haiigute yroa Mexay BeKTopamu AC u AD.
1) Haitre miomans rpanu ABC (ydects, uto rpans ABC 06pasyior aBa BekTopa AB u
AC).
e) Beruncnure o6bem nmupamuasl  ABD .
3aoaua No2.
Haubl BepimHbl Tpeyroiasiuka ABC @ A(-2;4), B(3), C(10;7).
a) CocraBbTe ypaBHEHUE CTOPOHBI AB .

0) CocraBbTe ypaBHeHue Meauansl CM .

B) CocTaBbTe ypaBHEHUE NPAMOM NpoXoAsiel yepe3 Touky M U NepHeHAUKYISIPHO CTOPOHE
AB .

3adaua Ne3.

Haiinure TOuKy mnepeceyeHus ABYX JIMHUN, €CIM YPaBHEHHE IIEPBOM JIMHUM HMEET BHUJ:
—X—Yy—2=0, a ypaBHeHHe BTOPOi1 TMHUU UMeeT BUIL: 3X—Y+2=0.

KOHTPOJIBHAS PABOTA Ne3
«Dynryus. Ilpeden u npouzsoonas gyukyuu. Ipumenenue npouzso0HoON»

Bapuant Nel.
3ananue Nel.
Brrancnute npenensi:
2_ . X—4 3 2 _

1. lim X —2X+1 2. lim ————— 3. lim X +3x 1

oL X% +4x+1 >4 X" +3x—28 oo 14+ 2x% —3x

 2x*+3x-25
4. lim——m—a—7—

x>0 17X —3X
3ananme Ne2.
Brruucnure npon3BoaHbIE JAHHBIX (YHKIIHA.

5

a) y=5x"—cos x+4Inx 6) y:W—FH B) Y = (4x° + 2)e*
3ananue Ne3.

Haiinure muddepenuuan dpyaxmun: Y = In(3x° —4cos x)
3amanne Ned,

1
Haiinute nHTEpBaIbl MOHOTOHHOCTH QYHKLIMU: Y = 3 x® —2x* —-5x+14

3.3.2. MeToauueckue MaTepuabl.

KOHTpOJ’IBHBIG pa6OTI)I MNPUMCEHAIOTCA AJId 3aKPCIUICHUA TMPAKTUYCCKUX HABBIKOB IO KAXKIOMY
U3Y4eHHOMY OJOKYy M CHCTEMaTH3allid W3YYeHHOro Marepuana. KOHTposbHBIE pPaOOTHI
IMPOBOAATCA Ha MPAKTUYCCKOM 3aHATHHU. Ha Brimosnenne KOHTpOHLHOI)’I pa6OTBI OTBOAUTHCA 1



gac. B 3aBUCHUMOCTH OT IIOJJTHOTHBI BBIIIOJIHCHMA, KOHTpOHLHaH pa60Ta OLICHUBACTCA OT 0 pi(e] 4-X
OaJLIoB.
Bce 3anmanus a1 mpoBeeHUS KOHTPOJIBLHOM pabOThI XpaHATCS Ha Kadeape y mpernoaaBarers.

3.4. KoMIJIEKT BOMPOCOB K KOJVIOKBHYMAM.
3.4.1. TeMaTUKa U TIepPeYHH BOMPOCOB.

Bonpocsl k ko/u10KkBUYMY Nel.

«OCcHOBBI JIMHENHOH aJaTredOpbI»
1. Marpuubl (0bwee onpedenenue, 31eMeHm MAMpPuysl, pPA3MePbl MAMPUYbl, 3ANUCAMNb
npumepbl, 21A6HAsL OUACOHANTL MAMPUYbLL, PABHbIE MAMPUYbL, K8AOPAMHASL MAMpuyd, eOUHUYHAs
mampuya, Hyn1esas Mampuya, MmpaHCROHUPOBAHHASL MAMPUYAQ).
2. JledicTBUSI Hajg MaTpuuamMu (criogcenue mampuy, 6blYUMAHUe MAmMpuy, YMHONCEHUE
Mampuybl Ha YUCTO, YMHONCEHUE MAMPUY, RPOBEPKA YMHOICEHUSL MAMPUY).
3. O6paTtHasi MaTpuua (8bIPOJICOCHHBIE U HEBLIPONCOCHHBIE MAMPUYDLL, COIO3HASL MaAmMpuyd,
meopema «06 0bpamuol mampuyey, Gopmyaa 0Jisk COCMAsIeHUst OOPAMHOU MAMPULbL).
4. Onpeneauresin (ob6wee onpedenenue onpederumens, CXema HAXONCOeHUs ONpedeIumers
nepeoco NOpPAOKA, CXemd HAXOHCOeHUs. Onpeoenrumeiss 6Mmopo20 NopsaoKd, cxemda HAXOHCOeHUs
onpedenumens mpemveco NOPAOKA, CBOUCMBA onpedeiumens, MUHOpD, alcedpaudeckoe
O0onoHeHue).
5. Cucrembl JUHEHHBIX YypaBHeHMil (0Owee onpedenenue umu npumep, Kodp@uyuenmol
cucmemvl, c60000HbIE UTIeHbl CUCTEMDbI, HEeU38ECIHble CUCEMbI, OCHOBHASL MAMPUYA CUCTNEMDbL,
8eKmop cmoabey Heu38eCMHuLX, 6eKmMop cmojbey C80000HbIX UYNeHO08, MampuiHdas ¢hopma
3anucu cucmembl).
6. CoBMeCTHOCTH JIMHEHBIX CHCTEM YypaBHeHMii (coemecmunas cucmema ypasHeHuil,
HeCOBMeCMHAsL CUCMEMA YPAGHEHULL, ONPEOeleHHAsl U HeONPEOeNeHHAsL CUCMEMA YPAGHEHULL).
7. PemieHue cucTeM JIMHEHHBIX ypaBHEHHMH ¢ TpeMsi Heu3BeCcTHbIMU MeToaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe pewenue cucmemvl, OECKOHEUHOE MHOMCECMBO PeuleHull,
OMCYymcmeue peuleHus y CUCIembt).
8. OnHoponHblie cucTeMbl YpaBHeHHIl (0Owee onpedenenue, Hylesoe peuleHue, meopema «o
CYWecmeo8anuy He Hy1e8blX PeueHUuil OOHOPOOHOU CUCIEMBLY).

Bonpockl k KO/LTIOKBUYMY Ne2,

«OCHOBBI BEKTOPHOI a1re0phbl H AHAJTUTHYECKOI reoMTepun»
1. Bekropwl (obwee onpedenenue, 0003HaueHUsT 6eKMOPOS, eOUHUUHBIL 6EKMOp, OpPmM,
KOJIUHeapHble 8eKMopd, KOMIIAHAPHLLE 6EKMOPA, PAGHLLE 8EKMOPAQ).
2. JluneiiHble omepamMM HaJ BeKTOpPaMM (CroJiceHue 8eKmopos, Npasuio mpeyeonibHUKd,
APABUILO NAPALLENOSPAMMA, GLIYUMAHUE BEKNOPOE, YMHONCEHUE 6eKMOPA HA YUCILO).
3. Koopaunatel BeKkTOpa (3anuwume pasiodxiceHue 6eKmopa no opmam KOOpOUHAMHBIX Ocell,
KOOPOUHAMbL 6eKMOPA, OPMYNa O BbIYUCTICHUS MOOYISL 8eKMOPA, KOOPOUHAMbL 6eKMOPA NO
08yM MOUYKaM, Oelcmeus HA0 BeKMopamu HnpeoOCmAasIeHHbIMU 68 KOOPOUHAMHOU Gopme:
CLodicenue, 8bIYUMAane, YMHONCEHUE HA YUCLO, YCI08Ue KOLIUHEAPHOCMU 6eKMOPO8).
4. CransipHoe npou3sBenenne (0owee onpedenenue u 0603HaueHue, 3anucams 00wy Gopmyny
u Ghopmyny uepesz KOOpOUHAMbvL 8eKMOPO8, opmyaa OJist ONPEOeeHUsL Yld MeNCOY 6EKMOPAMIL).
5. BexTopHoe npousBenenue (0owee onpedenenue u 0003HaueHue, 3anucams 00wy Gopmyny
u hopmyny uepes KOOPOUHaAMbl, GoOpMyIa NIOWAOU NAPALLENOSPAMMA U MPEY2OIbHUKA).
6. CmemanHoe npousBenenne (0oujee onpedenerue u 0003HaAUeHUE, BLIYUCTEHUE CMEUUAHHOO
npoussedeHuss, 00vem napaiieienunedd u nNUpamuobl).
7. CucreMa KOOPAMHAT HA INIOCKOCTH (npsamoyeonvuas cucmema KOOPOUHAM, PACCMOSHUE
MexHcoy 08yMsL MOUKAMU, KOOPOUHAMbBL CepeOuHbl OMmpe3Kd, oOwee onpeoenenue JUHUU HA
NAOCKOCMU, MOYKU nepeceyenus TUHUIL).



8. VYpaBHeHue mnpsiMoii ¢ yrioBbIM Ko3(QuuMeHTOM (3anucame ypasHeHue, Ven08ou
K02(hhuyuenm).
9. Of1iee ypaBHeHHE MPSAMOIi (3anmucaTh ypaBHEHHUE, YIIIOBOH K0I(ppULHEHT).
10. YpaBHeHue npsiMoii mpoxojasilieid yepe3 ABe TOYKM U YPaBHeHHE NMPSIMOM MPOXoasiiei
yepe3 JAaHHYK0 TOYKY C 3aJlaHHBIM YIJIOBBIM Ko3(ppuuueHToM (3anucamev ypaenenue u
00BACHUMb CMBLCL BXOOAWUX 8 He20 KOIDDuyuenmos).
11. YciaoBue mapajuieIbHOCTH M TEPHEHIUKYJISAPHOCTH NPAMBIX (3anucamov ypasHeHus
coomeemcmaylowue YKa3aHHbIM CIy4asmM U 00bACHUMb UX CMBIC]L).

Bonpoch! k kos10kBUYMY Ne3.

«DYyHKIUD)

1. ®ynkuus (O6wee onpedenenue, 0CHOBHbLE NOHAMUSL 001ACIb OnpedeieHust, 001acmb
SHAYeHUl, YeMmHOCMb (YHKYULU, 803pacmanue u yovieanue QyHKkyuu).
2. BeckoHe4Ho 00Jib1Iasi U ecKOHEYHO MaJsasi pyHKIus (oO1ee onpeaeseHue, TeOPEeMbI O
OECKOHEYHO OOJIBIION U MAION (DYHKIIHSX ).
3. lIpousBoanas pyHkuuu (0duee onpedenenue, 0CHo8HbIe NPasula Ougghepenyuposanust 0is
CYMMbl, PAZHOCMU, YMHONCEHUSL U OCLeHUSL).
4. ®u3nyecKkuii U reoMeTPpU4eCKUH CMbICJ IIPOU3BOAHOM.
5. lIpousBoaHasn cjioxkuoi GyHkuuu (hopmyna 0 HAX0HCOeHUs NPOU3BOOHOU CLOHCHOU
@yukyuur).
6. Onpenesenue Bo3pacTanus U yObIBaHUs (PYHKIHH ¢ TOMOIIbIO POU3BOHOM (1meopemuvl
0 803pacmanuy u yobl8aHuu QYHKYulU, MouKu MaKkCUMymMa u MUHUMYMAQ).
7. OnpeneseHne HHTEPBAJIOB BHIMYKJIOCTH U BOTHYTOCTH rpadguka pyHKUHH ¢ TOMOIIbIO
npou3BoaHoM (7eopemvl 0 6bINYKIOCMU U BOCHYMOCMU, MOYKU Nepecuda).
8. AcuMnTOTHI K rpaduKy QyHKIMH (6epmUKAIbHbLE U HAKLOHHbLE ACUMNIMOMDbL).

3.4.2. MeToauveckne MaTepUAaJIbl.

KomnokBuym mnpuMeHATCS Uil 3aKpEIUICHUs IPOMACHHOIO TEOPETHUYECKOro MaTepHaa.
Kou10kBHyM IPOBOIUTHCS HA MPAKTUUECKOM 3aHATHM B BHJIE OIPOCA KaXJI0ro 00y4yarolerocs
[0 TIPEJCTaBICHHBIM TIepeuHsiM BompocoB. Ha mpoBexenue ompoca oTBOAUTHCS 30 MHUHYT.
Kaxnplii oOydaroluiics mosyyaeT mo TpU BOIIpOCa M3 IEpedHs COOTBETCTBYHOIIEH Tembl. B
3aBUCHUMOCTH OT IIOJHOTHI OTBeTa o0yyatomuiics nony4daer ot 0 1o 4-x. bamnos.

OOyuaromiyecs MOIy4ar0T CIHUCOK BOIPOCOB IO 3aBEPUICHHUI0 H3YYEHHs] COOTBETCTBYIOILETO
6J10Ka.

Criucku BOIIPOCOB XpaHATCA Ha Kadepe y mpernoiaBaTens.

3.5. KoMIjieKT BONIPOCOB K 3K3aMeHY.
3.5.1. TeopeTuyeckne BONPOCH M MPUMePHbIE 3a1a4H /IJIs1 IK3aMeHa.

TEOPETHUYECKAS YACTD.
1. Matpuusl (onpedenenue, pazmepbt Mampuybl, paeHvle MAMPUYbl, KEAOPAMHASL MAMPUYdQ,
2NA6HASI OUAOHAbL, COUHUYHASL U HYIe8Ast MAMPUYA, MPAHCHOHUPOBAHHAS MAMPUYQ).
2. JleiicTBUsi Hajg Matpuuamu (criogcenue mampuy, 6blYUMAHUE MAMpPUy, YMHONCEHUE
Mampuybl Ha YUCTO, YMHONCEHUE MAMPUY, RPOBEPKA YMHOICEHUSL MAMPUY).
3. O6GparHasi MaTpuua (8bIPOJCOCHHbIE U HEBLIPONCOCHHBIE MAMPUYbL, COIO3HAS MAMpuyd,
meopema «06 obpamuol mampuyey, popmyna 0iisk COCMAsIeHUs. 0OPAMHOU MAMPULbL).
4. Onpenenurenn (onpedenenue, cxema HAXOHCOEHUs Onpederumens nepeoco NOpsioKd, cxemd
HAX0MCOeHUsT Onpedenumensi 6Mopoco NOpsoKd, CXema HAX0NHCOeHUs. onpederumens mpembe2o
nops0Ka, ceoucmea onpeoenumes,, MUHOp, aleedpauieckoe OONOIHeHUe).
5. Cucrembl JIMHEiHBIX ypaBHeHMit (oOwee onpedenenue uiu npumep, Kodppuyuenmol
cucmemvl, C80000HbIE UJIEHbI CUCHEMbl, HEU3BeCmHble CUCMEMbl, OCHOBHAA U DACUWUPEHHAS
Mampuya cucmemsvl, 6eKMOp Cmonbey Heu38eCmHbIX, 6eKmop cmonbey c80000HbIX YNEHO8,
MaAMpUYHAs Gopma 3anuUcu CUCmeMmbl).



6. CoBMeCTHOCTH JIMHEHHBIX CHCTEM YPaBHeHWi (coemecmuas cucmema ypasHeHull,
HeCOBMEeCMHAsL CUCMEMA YPABHEHULL, ONPEOeleHHAsl U HEONPEOCNeHHAsL CUCEMA YPAGHEHULL).

7. PemieHue CHUCTEM JIMHEHMHBIX YpaBHEHHMH ¢ TpeMs Heu3BeCTHbIMH MeToaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe pewenue cucmemvl, OECKOHEUHOE MHONCECMBO PeuleHuUll,
OMCYymcemeue peuleHus y CUChembl).

8. OnHopoaHble cucTeMbl YpaBHeHMil (onpedenenue, Hylesoe peuieHue, meopema «o
CYWecmeo8aHuy He HYIebIX peuleHUull OOHOPOOHOU CUCIEMBLY).

9. BekTopsl (onpedenenue, 0603Hauenus 6eKMOPOS, eOUHUUHBIIL 6EKMOP, OPM, KOJLIUHEAPHbLLE
8EKMOpPA, KOMNIAHAPHBLE 8EKMOPA, PAGHbIE BEKMOPA).

10. JIuneiinble omepamuu HaJ BEKTOpaMM (ClI0dCeHue 6eKmopos, NpAasuio mpey2oibHuKd,
APAsULO NAPALLEIOSPAMMA, GLIYUMAHUE BEKMOPO8, YMHOJICEHUE BEKMOPA HA YUCIO).

11. KoopauHaTbl BeKTOpa (3anuwume pasziodicenue 6eKmopa no opmam KOOPOUHAMHbIX ocell,
KOOpOUHAMbL 86eKMOPA, POPMYNA Ol bIYUCTIEHUS MO0V 8eKMOPA, KOOPOUHAMbL 6eKMOPA NO
08YM MOUKAM, OelUCmBUsi HAO BeKMOopamu, NpeoCmasieHHbIMU 6 KOOPOUHAMHOU @opme:.
CllodicenUe, 8bIYUMAaHIe, YMHONCEHUE HA YUCTO, YCI08Ue KOLIUHEAPHOCU 6EKMOPOB).

12. Cxansiproe npousBeaenue (onpeoenenue u obosnauenue, 3anucamov 00wy Gopmyny u
Gopmyny uepes KOOpOUHANMbL 6EKMOPOS, YOPMYILA O/ ONPeOeNeHUs Yella MeNCOY BeKMOPAMU).
13. BekTopHoe nmpousBeneHue (onpedenenue u 0b6o3Hauenue, 3anucamo 00wy Gopmyny u
Gopmyny uepes KoopOuHamol, popmyna nIOWAOU NAPALLENOSPAMMA U MPEY2OTbHUKA).

14. CmemanHoe mnpousBeneHue (onpedenenue u 0003HaAUEHUE, GbIMUCTICHUE CMEUAHHO20
npoussedeHus, 00vemM Napaiieienunedd u NUPamuobsl).

15. CucremMa KOOpAMHAT HA IJIOCKOCTH (1psamMoyeolbHAs cucmema KOOpOUHAam, paccmosiiue
Medncoy 08YMs MOUKAMU, KOOPOUHAMbL CEPEOUHbL OMPE3Kd, onpeoeneHue JUHUU Ha NI0CKOCU,
MOUKU nepeceyenust TUHULL).

16. YpaBHeHHe NPSIMOii HA TJIOCKOCTH (3anucamo pasuvie Gopmbvl 3anUCU YPAGHEHUSL NPAMOTUL:
VpasHenue NPAMOIU C y2l08blM KO3ppuyuenmom, oouee ypagHerue npsamot, ypasHerue npsamou
npoxoosaujell uepe3 08e MOUKU, YPABHEHUe NPAMOU C 3A0AHHBIM Y2l08blM KOdphuyuenmom u
npoxoosuell uepe3 OAHHYIO MOYKY, OOBACHUMb HA3HAYeHUe KOIPDuyueHmos, 8xo0auux 6
VPasHeHUsl, Y2060l KOIhuyuenn).

17. ¥Yroa mexay npsiMbIMU. YCJI0BHE NAPALIeIbHOCTH U MEPNEeHINKYJISIPHOCTH NMPAMbIX
(Banuwume opmyny ons onpedenenus yena medxncoy NpsAMbIMU, OOBACHUME HA3HAYEHUE
K03 puyuenmos, 6xooawux 8 Gopmyny, 3anuwiume Yciosue, npu KOMOPOM 08e npsimvle
NePNeHOUKYIAPHbL U NAPALLETbHDBL).

18. ®ynknus (onpedenenue, obnacme onpedenenusi QyHKYuY, 061ACMb 3HAYEHUU DYHKYULU,
yemnocms YHKYUU, 603pacmanue u yovleanue QyHKyuuL).

19. Mpenen ¢pyuxuun (onpeoenenue no Ieiine u Koww, beckoneuno 6onvuias u 6eCKOHeUHO
Manas YyHxyuss, meopemol 0 6ECKOHEUHO OONbULUX U OECKOHEUHO MATLIX (PYHKYUSX).

20. TlpoussoaHasi (QyHkuum (onpeodenenue, GbIHUCICHUE NPOU3BOOHOU,  BbIYUCIEHUE
NPOU3ZBOOHOU CILONCHOU (DYHKYUL, 20MEMPULECKUT U PUIUYECKULL CMBLCT NPOUZBOOHOIL).

21. TlpuMeHeHHe NPOM3BOAHON K WccjenoBaHu0 (GyHKUUU (6ospacmanue u yoOvleaHue
@dynkyuu (meopema — oocmamouyHoe Yciogue), IKCMpemMym QYHKYuu, mouku MAaxcumyma u
MUHUMYMA (DYHKYUU, meopemvl (0ocmamounoe U HeoOXo0umoe Yclosue), BblNYKIOCHb U
802HYMOCMb (PYHKYUU, MOYKA nepecuda).

22. Heonpenenenublii maTerpan. (I[lepsoobpasnas gynkyuu, onpedeienue HeonpedereHHO20
unmezpana, ceolUCmea uHmezpad, mabauya UHMezpanos).

23. Onpenesennsblii uHTErpas (Onpedenenue, c6oUCMBEa ONPEOENICHHO20 UHMeSPAd,
ceomempudeckull u puzuveckuii cmoica, popmynra Hetomona — Jletibnuya, sviuucnenue
naowaoei niocKux gueyp).

24. KomniekcHble yucaa (obwee onpedenenue, MoOyIb U ApeyMeHmM KOMIIEKCHO20 YUCd,
MpUSOHOMEMPUYECKAsl U NOKA3AMeNbHAs hopma 3anuci)

25. InddepenuuaibHbie YypaBHeHHs NMEPBOro mopsiaka (odwue ceedenus u onpeoenenue,
obuee u yacmuoe peuieHue ouppepenyuarbHo2o ypasrenus, ouggepenyuanvhsvlie ypasHeHus ¢



PA30eNAOWUMUC  NEPEMEHHbIMY, O0OHOPOOHble OuggepenyuanvHbie YpasHeHus, JIUHelHble
HeoOHOPOoOHbIe OuppeperyualvHble YPasHeHUs)

26. TuddepenunaibHbie ypaBHeHHs] BTOPOro nopsiika (oowee onpedenenue, oduee u
yacmmoe pewenue)

INPAKTUYECKAS YACTb.
(IIpumepHbBIil NepeyeHb 3a1a4)

-3 5 7 3
1) Jlaubr matpurisl: A :( J , B= [ j Harigure matpuny C, paBayro: C =34 —2B.

0 1 2 -1
. 1 0 1
2) BeranciauTe onpeneuTeau MaTpuil: a) A 2( 3 J ,00 A= 0 3 2|.
-2 -3 1
-1 3
3) Haitnute Matpuity oopaTHyto K Marpune A4 = 4 1)
—X+2y+2=5,

4) Pemnte cucteMy ypaBHEHUH, UCOb3ys popmyibl Kpamepa: {2X -3y +3z =1,
y—-5z=-9.

5) Hausl nBa Bektopa: a = (-5;0;4) u b= (-8;9;0) . 3anummTe pasioKeHHEe BEKTOPOB MO OpTaM

cucTeMbl KoopauHat. Haitmure Mmoaynu BektopoB. Haiinre koopauHaThl BekTopa ¢ =—a + 30 .

6) Jausr mBa Bektopa: a(—4;0]1) u 6(4;1;0). BbruncianTe BEKTOPHOE IPOM3BEICHUE JTHX

BEKTOPOB.

7) Ha mnockoctu 3amanbl aBe Toukn A(—1—3) um C(0;-5). CocraBbTe ypaBHEHHE MPSIMON

IpOXOALIeH Yepe3 1Be 3TH TOUKH. YeMy paBeH yriioBoi KO3 PUIHMEHT 3TON NPsSMOH.

8) [ocTpoiiTe IMHMIO ypaBHeHHe KoTopoit nveet Bug: (X +4)° +(y+2)° =9.

2 2 4 2
9) Beruuciute npenessr QyHKIwii: a) |im—3x ke ,6) lim X —2x=15 ,B) lim —42( X —X4 :
X3 8X+3 X—2 X—|—3 X—0 X _7X + X
i it 6 sinx
10) Haiigure mnpousBoanyro QyHkmumii: a) Y=-cfgx+6X —4Inx, 6) y= 6 B)
X+ 0X

y = (v/x —8arcsin x)°.

11) Haiigure HaubGosnbliiee 1 HaUMEHbIIEe 3HAUEHUE QYHKIUU Y = 4%X* + 64X —T7 na OTpE3Ke
[-9:1]

. 3x® —5X + X
12) Beiuucnure HeoNpeneaeHHbIH HHTETPAIL: I—dx .

Jx



13) Haiigute mmomans KPUBOJMHEWHOW Tpamelik, OTPAaHWYEHHOW CBepxy (DyHKIUCH

y =5x*—2x, camy y =0, a mo 6okam npsimbiMu X=0 u X =5.

14) [Jampl kommiekcHele umcna: z, =3-4i, z,=1+2i, z,=6-i. Bsuucure:

z2=(z2,-3z,) ;.

15) Haiigute obmiee pemenue nuddepenHmanbaoro ypasaeHus: xydx + (x+1)dy =0
16) Haiitu yactHoe pemenue auddepenunanbHoro ypasuenus: y' —10y’'+ 25y =0,
yIIOBJIETBOpSIOIIEro HauanbHbIM yenoBusaM Y(0) =1, y'(0) =1.

3.5.2. MeToauveckne MaTepuaJibl.

VYcnoBus M NMopsaoK npoBeleHus 3k3ameHa JaHbl B [lpunoxenun Ne 2 x Ilonoxxenuro
I[IBA-07 «O mpoBeAeHUHU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTalyuu
00yYaroLUXCs».

BajbHO-peTHHIOBas OLIEHKA 3HAHUHM 00Yy4YaKOIIMXCHl COCTaBJIEHA B COOTBETCTBUHU C
[IBA-07 «O mpoBeieHUHM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTecTaluu
oOyuaromuxcsy». Kaxxapiii Kx3aMeHaIlMOHHBIN OueT GopMUPYETCs U3 OJHOTO TEOPETHYECKOTO
BOIIPOCA U TPEX 3a4ad.

IIPUMEP 39K3AMEHAIIHOHHOI'O BHJIETA

®denepanbHOE TOCYIAPCTBEHHOE OI0IKEeTHOE 06pa3oBaTe/IbHOE
yupesKieHHne BbICIIEro 00pa3oBaHus
«BEPXHEBOJI’)KCKHUM I OCYJAPCTBEHHbBIA ATPOBHOTEXHOJIOT UYECKHUM
YHUBEPCUTET»
(®I'BOY BO «BepxueBoJikckuii 'AY»)

KA®EJPA TEXHUUYECKOW MEXAHUKHA U CEPBUCA

®akyabTeT: HHKEHEPHO-SKOHOMUYECKUN

Kadenpa: Texuuueckoil MEXaHUKH U CEpBHUCa

CneuuanbHocth (HanpasJenue): 19.03.03 IIpoagyKThl NUTAHUS KUBOTHOTO POMCXOKACHUS
JucuMnianHa: MaTeMaTuka

®opma o0yuyeHusi: ouHas Kype 1 cemectp 1

IK3aMeHalMOHHBbIN Oniter Nel
1. Marpunsl.
2. Ha mnockoctu 3amanbl aBe Touku A(-1;-3) u C(0;-5). CoctaBpTe ypaBHEHHE MPSMOI
IPOXOJAIIEH Yepe3 IBe 3TH TOUKHU. YeMy paBeH yrioBoi KO3(QPHUIIMEHT ITON MPSIMOH.

3. Hanbl nBa Bektopa: d(—5;0;4) u 6(—8;9;0) . 3anummTe pas3iokKEHUE BEKTOPOB MO OpTaM
cucteMbl KoopauHat. Haitmure Moaynu BektopoB. Haiinure BekTop ¢ = —a + 3b

4. Haiigute npou3BOIHYIO (YHKIIHIA:

4cos X +5x°

,B) Y =00s(9Inx—5x?).
9In x

a) y=6x* —8/x +3arccos x, 6) y =

ITIPHMEP OTBETA HA 9K3AMEHAITHOHHBIH FUJIET
Bonpoc 1.



Martpuiieii Ha3bpIBaeTCsl MPSMOYTOJIbHAS TaOJIUIA, COCTABICHHAS M3 YUCEIl, UMEIOIIasi M CTPOK U
N cTon010B. B 3aBUCUMOCTH OT KOJIMYECTBA CTPOK M CTOJIOIOB Ka) /10l MaTpUIe B COOTBETCTBHE
COIIOCTABJISIFOT €€ pa3Mep.

-1 50
Hanpumep, marpuna 4 = uMeeT pazMep 2x3, Tak KaK COAEPKHUT 2 CTPOKH U 3

2 0 3

cToI011a.
Yucna, 00pasyrolye MaTPHIly, Ha3bIBAKOTCS dJIEMEHTAMH MAaTPHUIlbl. KaskIplid 37IeMEHT MaTPHIIbI
MMEET HOMEP, COOTBETCTBYIOIINI HOMEPY CTPOKH U CTOJIOIA BBIOpaHHOTO 351eMeHTa. Hanmpumep,

-1 50
JUIsl MaTpulbl A = , JJIEMEHT @,; HAaXOJIUTCS HA NEPECEYCHUH BTOPOM CTPOYKHU U

2 0 3

IIEPBOTO CTOJIOIA U UMEET 3HAUeHUe a,, = 2

I[Be MaTpulbl Ha3bIBAIOTCA PABHBIMH TOJBKO B TOM CiIy4da€ €CJIM paBHbBI COOTBCTCTBYIOLIMUEC
9JICMCHTEI 9TUX MAaTpUII.

q y -1 50 B -1 50 5
anpuMep, ABE MaTpulbl 4 = u B= aBHBI T.K. paBHBI BCE
pumep, 1 puL > 0 3 > 0 3 YAYT p p

COOTBCTCTBYIOIIHEC 3JICMCHTBI OTUX MAaTPUII.
ManI/H_[LI HMCHOIIUEC OJMHAKOBOC KOJIIMYCCTBO CTPOK U CTOJ'I6I_IOB Ha3bIBAKOTCA KBaJPaTHBIMH.

5 3
Hanpumep, matpumna A4 = 5 1) SIBJIICTCS KBAJPATHOM TaK KaK COJCPIKUT JIBE CTPOKHU M JIBa
cTo01a.
Yucna, uaymuye U3 BEPXHErO JICBOTO yIila B HYDKHUU NpaBblid, 00pa3yloT IIaBHYIO JUAroHalb

MaTpULbIL.

-1 9 0
Hampumep, B matpune B=| 2 7 1|, rmaBHyro AuaroHangb o0pas3yroT aieMeHTsl -1, 7 u 0.
3 50

KBanpatHyto MaTpuily, y KOTOPOH TIaBHYIO JTHAroHadh 00pa3yIOT CIUHUIII, TIPU YCIOBHH, YTO
BCE OCTaJbHBIC DJIEMEHTHI PaBHBI HYJIIO HA3bIBAIOT €AUHUYHON. Takylo MaTpuily 0003HAYaroT C
NOMOIIbI0 cuMBOJa - E  EguHWUYHBIE MaTpUIlbl B 3aBUCHMOCTH OT KOJUYECTBA CTPOK WITU
CTOJIOIIOB MOTYT OBITh Pa3HBIX MOPSAKOB. [TOpSIOK €IMHUYHONW MATPHIIBI PaBEH KOJIHMYECTBY
CTPOK WJIM CTOJIOIOB (MX YUCIIO OJJMHAKOBO).

Hanpuwmep:
10
E = 0 1) eIMHUYHAs MaTpHIa BTOPOTO MOpsi/iKa (T.K. IB€ CTPOKH, WJIH JIBAa CTOJIONA)
1 00
E=|0 1 0| -enuauyunHas MaTpuiia TPETHETO MOpsiiKa (T.K. TPU CTPOKH, UIIU TPH CTOJIO11A)
0 01

HyneBas Mmarpuna — 310 KBajpaTHas MaTpULa, BCE JIEMEHTBI KOTOPOX PaBHBI HYIIIO.
O0o3HayaeTcs ¢ MOMOIILI0 cuMBoIa O

Hampuwmep:
00

0= .
00

Martpuriia nosrydeHHast yTeM 3aMEHbI BCEX €€ CTPOK CTOJIOLaMU C COOTBETCTBYIOIIUMHU
HOMEpaMHU, Ha3bIBAETCS TPAHCIIOHUPOBAaHHONW. OO03HAYAETCSI ¢ TOMOIIBIO JOMOIHUTEIBHOTO
CHUMBOJIA «T», HaJ 0003HaU€HHUEM MaTpUIIbL, T.€.

B - marpuna

B" - TpancnOHMpOBaHHAs MAaTPULA



Hanpuwmep:

A= -1 OJ - Matpuua A,
2 0 3
-1 2

A=|5 0| -marpuma 4”.
0 3

Bonpoc 2.

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

HAWUTH: ypaBHEHUE NPSIMOI MPOXOAsIIel yepe3 ABe TOUKU; HATH yriaoBod KodhUIueHT
IPSIMOM.

PEHIEHUE:

BpInonHuM cXxeMaTH4eCKUI PUCYHOK, C YKa3aHUEM JABYX TOYEK Ha IUNIOCKOCTHU U IIPSAMOH,
MPOXOJAIICH Yepe3 TaHHbIE ABE TOUYKHU (CM. PUCYHOK).

—Ti;

[l cocTaBiieHHsI HCKOMOTO YPaBHEHHsI IPUMEHHUM YPaBHEHHUE MPSAMOM IPOXOAAIIEH Yepes ABe
TOYKHU, KOTOPOE UMEET BUL:

N
N

X —
X, —

X _ Y=Y
X Yo=Y
rae X, 1 Y, - KOOpAUHATHI TOUKHU A, X, U Y, - KOOpJIMHATHI TOYKHU C.
[ToacraBuM naHHBIE B ypaBHEHUE U PeoOpa3yeM:
x=(=1) _ y-(3)
0-(-1) -5-(-3)°
x+1 y+3
1  —5+3’
y+3

X+1=

—2(x+1)=y+3.
[TpuBenem ypaBHeHHUE K 001IEMY BUILY:
—2X+2=y+3,
—-2X+2+y+3=0,
—2X+Y+5=0 - ypaBHenue npsamoii AC, 3anrcaHHoe B 00ILEM BUJIE.

Jlnis ypaBHEHUs IPSMOi, 3aIIMCAHHOTO B OOIIIEM BHUJIE, YITIOBOM K03((DUIIMEHT orpeensercs
COOTHOILIEHUEM:

-A
K=—»,
B
rae A, B, C — ko3 punueHTsI, onpeaensseMble U3 YPaBHCHHS IPSMOM, 3aIMCAHHOTO B 00IIEM
suze ( Ax+By+C =0).

Torma A =-2, B=1, u 3Ha4uT:



k=—C2 5.

OTBET: —2x+ y+5=0 - ypaBHeHue npsimoit, kK = 2.

Bonpoc 3.

JIAHO: G(-5,0;4), b(—8;9;0) . 3amumure pasioxKeHne BEKTOPOB IO OPTAM CHCTEMbI KOOPIHUHAT.
HAWTU: Moy Iu BEKTOPOB, HANTH KOOPAUHATHI BEKTOpA ¢ = —a + 3b

PEIIIEHUE:

PasjioxeHue BEKTOpa 110 OPTaM CHCTEMbI KOOPMHAT UMEET BUI: & =a i + ayj7 +ak.

Torna:
a=-50 +4k ,
b=-8+9].

Moty BEKTOPOB HalIEM C TIOMOIIBIO (POPMYIIbI: |§| =a= \/ (@)% + (ay)2 +(a,)%,
Torna:

] =a=1/(-5)2 +(0)2 +(4)* =41,

b|=b=/(-8)” +(9)* + (0)° =~145

Hcxoanbie BeKTOpa 3a/1aHbl B KOOpaAuHATHON dopme. Halinem BEKTOp ¢ MCIOINB3Ys oneparun
CJIOKEHHSI, BHIYUTAHUS U YMHOXKEHUS HA YHUCIIO:

—a=(504),
3b = (—24;27;0),
¢ =(-19;27;4).

OTBET: d=-5 +4K, b=-87 +9], [d=a=+41, bp|=b=+145, ¢ = (-19,27:4).
Bonpoc 4.
4¢0s X +5x°

,B) y=cos(9Inx—5x%).
9In x

JIAHO: a) y =6x* —8y/x +3arccos x, 6) y =

PEIIEHMUE:

a) y =6x* —8/x +3arccos X
BrlpaxkeHue COIEPKUT MPOCTIE QYHKIMH, & TAKKE ONEPALIMH CIOKEHHS, BHIYUTAHUSA U
YMHOKE€HHEC HA YHUCJIO. HpI/IMeHI/IM ImpaBujia ,I[I/I(b(l)CpCHHI/IpOBaHI/ISI W BBIYUCIIUM ITPOU3BOAHYIO:

y = 6x" —8v/x +3arccos x
y' = (6x*)—(8v/x)'+(3arccos x)'
y' = 6(x*)—8(~/x)+3(arccos x)'

1 1
y' =6-4x>-8 -3
2dx 11 x?
4 3
y=24x- >
VX 1+ %2
4cos X + 5x°
0) y=————
91n x

BeIpaxenue coepKUT ONepaluio IeICHUs U ONIEPALMH CIIOKEHUSA U YMHOXKXEHUS Ha YUCIIO.
[Tpumenu npasuia quddepeHInPOBaHNS U BEIUHUCIH TPOU3BOIHYIO:

, (4cos x+5x%)-(9In X) — (4cos x +5x%) - (9In x)'
y = 2
9Inx)




(—4sin x +15x%) - (91In x) — (4 cos x +5x°) - (9-)1()
(91n x)*

(—4sin x +15x%) - (91In x) — (4 cos X +5x°) - (i)
(91n x)*

y:

B) Y =cos(9In x —5x%)
OYHKIUS SIBISIETCS CII0XKHOW, OTHOCUTEIFHO MPOMEXYTOYHOTO apryMmenTa: 9 Inx—5x°. Torna:
y' =—sin(9In x—5x°%) - (9In x —5x°)',

y'=-sin(9In x —5x°) - (g —40x")
X



