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1. EJIA OCBOEHMSI JUCLIUTLIMHBI (MOJLY.JI5T)

Llenb0 MaTeMaTHUECKOTO 00pa30BaHuUs SBISAETCS:

- BOCIIUTAHHE JOCTATOYHO BBICOKOW MAaTEMATHUYECKOU KYJIbTYPbl, PA3BUTHE MBIIUICHHUS;

- OBJIAJICHUE OCHOBHBIMH METOJAMU UCCIECIOBAHUS U PELICHUS] MAaTEMATUYECKHUX 3a/aY;

- MPUBUTHE HABBIKOB MCIOJb30BaHUS MAaTEMAaTUYECKUX METO/IOB U OCHOB
MaTeMaTUYECKOTr0 MOJAEIUPOBAHUS B IPAKTUUYECKOU JIEATENBHOCTH;

- BbIpa0OTKa YMEHHS CAMOCTOSITENIbHO PACIIUPSITh MATEMAaTUYECKUE 3HAHUS U IIPOBOIUTD
MaTeMaTUYECKUI aHAJIN3 MTPUKJIAJHBIX 3a4a4.
3anauu JUCHUIUIUHBI — (POPMUPOBAHNUE KOMIIETEHIIMIM HAITPABJICHHBIX Ha!

- Ppa3BHUTHE y CTYJICHTOB JIOTUYECKOTO MBIIIUIEHUS, YMEHHS CTPOrO U3JIaraTb CBOM MBICIIH;

- OCBOEHHE CTYJICHTaMHU METOJ0B U OCHOB MaTEMAaTHYECKOT0 MOJIETUPOBAHUS B
MPAKTUYECKOU IESITENBHOCTH;

- (dopMHpOBaHHE HABBIKOB pELICHUS MpOo(eccHOHAbHO-OPUEHTUPOBAHHBIX 3a1ad Ha
OCHOBE MaTEMaTHUYECKOTO MOJICIIMPOBAHUS;

- JaTh CTyJAeHTaM 0a30Bble 3HAHUS AJISl CAMOCTOSITEIFHOTO OCBOCHHSI B CITy4yae
HEOOXOAMMOCTH JIPYTUX Pa3AesiOB MAaTEMATUKH ISl PEIICHUS TPUKIIAIHBIX 3a/1a4.

2. MECTO JUCIUILINHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

B cooTBeTCcTBUU C y‘{e6HBIM
INJIaHOM JUCHOHUIIINHA

OTHOCHUTCSH K* O0s3aTenbHON YacTH

Craryc IUCUUIIIUHBL** Oas3oBas

Ob0ecneuynBaroUue

(mpenmecTByOIINE) [IIx0JIbHBIN KypC MaTEMaTUKH

JTUCLHUITINAHEI

ObecmeunBaeMble ®dwuszuka. MeToapl HAyYHBIX HCCIEI0BaHUM, MexaHu3amus
(mocnenyrouiue) ’KUBOTHOBOJACTBA, OCHOBBI TPOCKTUPOBAHUS
JTUCLHUITIAHEI ’KMBOTHOBOJIYECKUX 00BHEKTOB

3. PE3YJIBTATHI OBYYEHMUS 11O JUCHUIIJIMHE (MOAYJIIO)
(XAPAKTEPUCTHUKA ®OPMHUPOBAHUA KOMITETEHI[UI)

Howmep(a)
paznemna(oB)
JUCITUILTAHBI
(Momyms),
[udp n HaumeHoBaHNE WNunukaTop(bl) JOCTHKEHNST KOMIIETEHITUH / OTBEYAOIIECTO(HX)
KOMIICTCHIIUU IJIAHUPYEMBbIE Pe3yJIbTaThl 00yUYCHHS 3a (hopMHUpOBaHUE
JTAHHOTO(BIX)
WHAUKATOPa(OB)
JIOCTHKCHHS
KOMIICTCHIIMH
OIIK - 4. N-1onk-4
Criocoben 3HaTh: OCHOBHBIE €CTECTBEHHBIC, MATEMATUIECKUE U
000CHOBAaTh U npodecCHOHANBHBIC TIOHSITHS K METOBI PH PEIICHUN Bee
peann3oBath B o0mienpodeccuoHaIbHBIX 3a/1a4, COBPEMEHHbBIC
npohecCHOHANBHOMN TEXHOJIOTHH C MCIIOJIb30BAaHUEM IPUOOPHO-
JIeSITeILHOCTH WHCTPYMEHTAIBHOU 623l




MeToel MaTeMaTudeckoro |MI-2omk-4
MOJEIUPOBaHNA MaTEPUAIOB|YMETh:  MCIOJIb30BaTh  OCHOBHBIC  €CTECTBEHHBIC,
Y TEXHOJIOTUYECKHIX MaTeMaTHYECKUe U MPOQECCHOHANBHBIC TIOHATUS U
IIPOLIECCOB, K TEOPETUYEC- [METONBI MPH  PEmEeHHH  OoO0IenpodecCHOHATBHBIX

KOMY aHaIn3y U 3amaq

9KCIIEPUMEHTAIIBHOMN HUI-30onk4
MPOBEPKE TCOPETUICCKUX |BiameTh: HaBbIKaMU OOOCHOBAaHUS M pealn3alld B
TUIIOTE3. mpoeccCHoHaIbHOW ~ AEATEIHPHOCTH  COBPEMEHHBIX
TEXHOJOTHH c WCTIOJIb30BaHUEM MpuOOpPHO-

COBPCMCHHBIC

WHCTPYMEHTAIBHOM 0a3bl

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1. Conep:xanme JTUCUMILIMHBI (MOXYJIS)

4.1.1. Ounas gpopma:

Bugp! yueOHbIX

3aHATUHN U .
TPYJIOEMKOCTb, Yac. | ’E
= 5
No ) 2 fg 2 % Z | IIpumensieMble akTUBHBIE N
i Temsl 3aHATHIA | % 2l E|E < B MHTEPAKTHBHBIC
= % = % E é é TEXHOJIOTHH 00yUYCHHUS
SIEE 5|58 3
£3gl¢e o
F2 Bl &
o
1 2 31 4[5 6 7 8
1. D1eMeHTBI JIUHEHHOH aJaredpbl.
Marpuust. Onpenenurenu. MUHOP. 2 4 - 4
1.1. |AnreOpanueckue AOMOIHEHUSI.
OOGparHast maTpuIia.
12 Cucrembl TMHEHHBIX YPaBHEHUH. 12 - 4 K,  [llpo6nemuas nexuus.
"~ |OaHOPOIHBIE CUCTEMBI JIMHENHBIX KP, |[IpoGnemublii cemuHap.
YpaBHEHHUH. 9K
2. JJ1eMeHThI BeKTOPHOI aJredpsbl.
Bekropsr. JlelictBust Hag BekTopamu. |1 |2 -2 K, |[IpoGnemuas nexuus.
1. CkansipHO€, BEKTOPHOE U KP, |[IpoGnemHslii ceMUHAap.
CMEIIIaHHOE MTPOU3BEACHHE Ok
BEKTOPOB.
3. AHaJIMTHYeCKAsl TeoMeTpHsi.
Cucrema koopaunar. J[mmHa otpeska. |1 |2 - 12
[enenue orpes3ka B 3aJaHHOM
31, |COOTHOUIEHUH.
[psimas Ha mmockocTu. JINHUKM
BTOPOTO TTOPSAJIKA.
VYpaBHeHHE NpsMOI Ha TIOCKOCTH. 1 |2 - 12
3.2. |Bunpl ypaBHEHHS IPSIMOI Ha
TJIOCKOCTH.
JInaun BTOporo nopsaaka. Kpussle, 1 |4 - K, [lIpoOGneMHas nexuus.
3.3. [3amaHHBIEC TAPAMETPUIECKUMHU KP, |[IpobnemHsbiii ceMuHap.
ypaBHeHUsMU. | mmiep6ona. [Tapabora. Ok




Onnurc.
1 2 4 |5 6 7 8
KowmmtekcHpie uncna. Anrebpanyeckas |1 |2 - 12
(dhopMa komIieKcHOTO yncia. [leiicTBust
3.4. |c KOMIUIEKCHBIMH YHCIIaMHU.
I'eomeTpuueckas HHTEpIPETALHS
KOMIUIEKCHBIX YHCET.
Tpuronomerpuueckas popma 1 |2 - 12 K, |lIpoGneMHas nexkuus.
KOMIUIEKCHBIX yucel. [lokazarenbHas KP, (I[IpoGnemMHBIN ceMHHAP.
3.5. |popma KOMIUIEKCHBIX 4ncen. PeweHune Ok
YPaBHEHMI C NOMOLLIO KOMTMIEKCHbIX
yumcen.
4. MaTtemaTH4yecKuii aHATU3.
Oynkuust. [Ipexen Gpynkumm. 2 |4 - 16 K, |lIpoGneMHuas nexuus.
49 HenpepsiBrocts ¢pynkiun. [lonstue KP, [[IpoGnemHsbIii ceMuHap.
" ImHOXecTBa. [Ipenen pyHKIHN. )
Brrunciienue npenenos.
5. {uddepeHuuaibHOe HCHUCIeHHE (PYHKIMHU OTHOMH IepeMEeHHOI.
[MpousBoaHast GyHKINU. 2 |4 - 16
5.1. |Auddepentuman ¢pynxmun. [IpaBumno
Jlonurans.
I'eomeTpudeckuit CMBICT IPOU3BOAHOMN. |1 |2 - |4 K, |[IpoGnemuas nekiusl.
[onstre nuddepennmana. KP, |l[IpoGaemHubril ceMuHap.
5.2. |I'eomeTpHYECKHI CMBICT 6)
muddepennnana. [Ipakruaeckuit cMbica
muddepeHnuana.
6. MHTerpaibHOE HCUYHUCICHUE.
Heonpenenennsiii uarerpan. Metoaer |1 |2 - 16 K, |[IpoGnemuas nexiws.
6.1. (uHTerpupoBaHus. MeTosa 3aMeHBI KP, |[IpoGnemHsbiii ceMuHap.
IIEPEMEHHOM. )
Omnpe/ieeHHbI HHTETPAI U €T 2 |4 - M K, |[IpoGnemuas nexiws.
cBolicTBa. IHTErpupoBaHUe MO YacTsIM. KP, |l[IpoGaemHubril ceMuHap.
6.2. |[MeTo/l 3aMeHbI EPEMEHHOH. Ok
Berraunciienue miomany GUrypol, JJIUHBL
JIyTH KPUBOMH.
Bcero vacos:[18 |36 |- |50 40

* VYkasbiBaercs gopma kontpoinsi. Hampumep: KP — konTponbhas pabora, K — koimokBuym, Ok —

3K3aMeH.
4.1.2. 3aounasn ghopma:
Buspt yaeOHBIX 3aHATHH U
TPYJAOEMKOCTb, Yac. 5
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1. DneMeHTBI JMHEHHON anredophbl.
1.1.|Matpunpl. Onpeaenurenu 0,5 - 15 KP,Ok
12 Hesripoxxennsie MaTpuipl. CUCTEMBI |- - - KP,9x
" |TMHEMHBIX ypaBHEHMI.



http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html#af
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html#af

1 2 3 4 5 6 7 8

1.3.|CucreMbl TMHEUHBIX OAHOPOIHBIX - - - - KP,Ox
YpaBHEHUH.

2. DjieMeHThI BEeKTOPHOIi aJIredpsl.

21 Bexrtopsl. CkaisipHoe, BEKTOPHOE U 0,5 |1 - 15 |KP,9x
" ’|cMmenianHOE POU3BEACHUE.

3. AHaguTHYecKas reoMeTpusl.

3.1.|CucreMa KOOpJIMHAT Ha TIOCKOCTH. 05 |1 - 15 |KP,Ok

3.2.|IIpsimast Ha TIOCKOCTH. - - - - KP,3k

3.3.|JIuHuu BTOPOTO MOpSIAKA. - - - - KP,3k

34 [ToBepXHOCTh U €€ ypaBHEHHUE. - - - - KP,3k
"' |YpaBHeHuUe npsIMON B MPOCTPAHCTBE.

Bzaumuoe pacnonoxeHue NpsaMon u KP,3k
3.5.|JI0CKOCTH B IPOCTPAHCTRBE.

[ToBepxHOCTH

4. Beenenne B MaTeMaTHYeCKHIl aHAJIN3.

41 MmuosxectBa. @ynxrmus. [Ipemen 05 |1 - 15 |KP,2k
" |dyskumu. HenpepbIBHOCTS.

5. {uddepeHunaibHoe HCUMCIEHHE (PDYHKIIMU OHOI ITepeMeHHOi.

[IpousBoanas pyHKINN. 0,5 |1 - 15 |KP,Ox
5.1.|duddepennnan ¢pyaxmnun. [IpaBumno
Jlonurans.

IIpumMeHeHue nponu3BOIHOMN K - - - KP,2x

5.2.
WCCIIETIOBAHUIO0 (DYHKITHH.

6. UHTerpajibHoOe HCUMCIIEHHUE.

6.1.|HeonpeneneHHplit HHTETPA. 0,5 |2 - 15 |KP,9Ox

6.2.|0OnpenencHHbINA HHTETPal. - - - - KP,9k

7. KoMmjiekcHbIe YyMcia.

IloHsaTHE KOMIIEKCHBIX YHCEIT. 0,5 |1 - 15 |KP,3x
7.1.|delicTBuS HaJl KOMIUIEKCHBIMU
YUCTIAMH.

8. IuddepeHunaibHble ypaBHEHHUS.

OOuye cBeaeHus O 05 |2 - 16 |KP,Ok
T PepeHInATBEHBIX ypaBHEHUSX.
8.1. | duddepennuanbubie ypaBHEHHS
nepBoro nopsaka. JlnneitHoie
YpaBHEHHS.

Jduddepennnansapie ypaBHEHHUS - - - - KP,9x
BTOPOTO MOPSIIKA.

8.2.

Bcero gacos: |4 10 121 |9

* Vkaswvieaemcs ¢popma xonmponan. KP — koumponvnas paboma, BJIP — evinoanenue 1abopamopHoll
pabomyl, D — IK3aMeH.

4.2. Pacnpenenenue 4acoB IMCHUILIAHBI (MOAYJIsI) IO BUAAM padoThl M (pOpMa KOHTPOIA™
* O — axzamen, 3a — 3auet, 30 — 3aueT ¢ oneHkol, KP — konmpoavhas paboma.

4.2.1. Ounasn gpopma:

. 1 xkypc 2 Kypc 3 Kypc 4 xypc
Bun zangarui I 3 3 1 5 G 7 2 UTOI'O

Jlexun 18 - 18
JlaboparopHbie - - -

[IpakTnueckue 36 - 36
Wroro xoHTakTHO paboTel | 54 - 54
CamocrosTensHas paboTta 50 - 50
Kountponb 40 - 40




®opma KOHTPOIA ‘ Ok ‘ - ‘ ‘ ‘ ‘ ‘ ‘ Ok
Uroro| 144

4.2.2. 3aounasn gopma:

Buj 3anstuit 1 xypc WUTOTO
Ycran. OcHOBH.
Jlexmun 2 2 4
JlaboparopHsbie - - -
[IpakTnueckue 2 8 10
KoHnrtakTHas padota 4 10 14
CamocrosTenpHas padoTta 40 81 121
KonTposns - 9 9
DopMa KOHTPOJIS Kp, Ok Kp, Ok
Hroro 144

5. OPTAHM3ALMA U YYEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCHA 11O JTUCHUIIJIMHE

5.1. Conep:xanue caMOCTOATEIbHON PadOTHI N0 AUCHUILIHHE (MOAYJII0)

Opranuzanus caMoCTOSTENbHOM paboThl cTyieHTOB ocHoBaHa Ha [IB/[-12 O camocTosiTensHOM
pabote obyuaromuxcss I'bOY BIIO «MBanosckas I'CXA umenu akanemuka JI.K.bensera»
(http://ivgsha.ru/Polozhenija-po-uchebnoj-dejatelnosti.aspx )

— IloaroroBka K NPAKTHYECKHMM 3aHATHAM (M3yyeHHE TEOPETHYECKOro Marepuaiga Io
KOHTPOJIbHBIM BOIIPOCaM, MOJTy4YaeMbIM Ha Ka)KIOM IPAKTHUYECKOM 3aHATHH, [0 MaTepuagam
OCHOBHOH U JIONIOJHUTEIbHOMN JIUTEPaTyphl, @ TaK ke MAaTEepUaAJIOB JICKLUI)

— TeMbl HHAUBHAYAIbHBIX 32JaHUH (MHAUBHAYAJTbHbIE IOMALIHHE 32/1aHHUA):

1) Marpuuel u onepanuu HaJl HUMU. OnpeeauTenu.
2) CucteMbl TMHEWHBIX YpaBHEHUI.
3) OnHOpOHBIE CUCTEMBI YPaBHEHHI.
4) BexTopsl u omnepauuu Hajx HUMH. [IpousBeneHHs BEKTOPOB (CKaJsipHOE, BEKTOPHOE,
cMelIaHHoe). ['eomeTpruyeckoe MpuiIoKeHHEe BEKTOPOB.
5) JIuHUM Ha MIIOCKOCTH.
6) [Ipenen pyukIn.
7) IIpousBoaHas.
8) IlpuMeHeHne MPOU3BOIHOM K MCCIEA0BAaHUIO rpaduka QyHKIUH.
9) HeonpeneneHHblif HHTErpal.
10) OnpeneneHHbIN UHTETpaJL.
11) KommnekcHble yucna.
— Tembl, BBIHOCHMBbIC HA CAMOCTOSITEJILHYIO IPOPa0dOTKY:
- JInHMM BTOpOTO MOpsIKA.
- KommnnekcHele yncna.

s mpopaGoTKM TeM BBIHOCUMBIX Ha CaMOCTOSITEIbHOE M3Y4YeHHE HEOOXOAMMO HCIOJIb30BATh

OCHOBHYIO U JIOTIOJIHUTEIIbHYIO JIUTEPaTypy (cM. 1. 6.1. — 6.6.)

— Tembl KypcOBBIX IPOEKTOB/PadoT:

- KypcoBbie paboTsl HE TperyCMOTPEHbI

— [pyroe (pedeparsi):

- Brimonuenue pedepara He IperyCMOTPEHO

5.2. KoHTpO/Ib cAMOCTOATEILHOM PadoThI


http://ivgsha.ru/Polozhenija-po-uchebnoj-dejatelnosti.aspx

OreHKa pe3yIbTaTOB CaMOCTOSITEIBHON pabOThl OPraHU3yeTCsl CICIYFOIUM 00pa3oM:
- IPOBEICHNE MMChMEHHBIX OMPOCOB HA MPAKTUYECKOM 3aHSITHH,

- IPOBEPKa WHIAMBHYabHBIX JOMAITHUX 33JJaHUM,

- paboTa Ha MPAKTUIECKOM 3aHATHH,

- KOJUIOKBHYMBI,

- KOHTPOJIbHBIE pabOTHI,

5.3. YueOHo-MeTOqUYECKOE 0OOecledeHHe CAaMOCTOATEILHOH padoThI

HpI/I BBIITOJITHEHUH CaMOCTOSTEIIbHOM pa6OTI>I PEKOMEHAYETCA HCIIOJIB30BaTh OCHOBHYIO U

JOTIOJIHUTEIIBHYIO JIUTEPATypPy, METOIUYECKUE YKa3aHUs, yKa3aHHbIe B II. 6.1. — 6.6.

6. VYYAEBHO-METOJUYECKOE U HTHO@OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

6.1. OcHoBHasi yueOHAasl IUTEPATyPa, HEOOXOAUMAS /ISl OCBOEHUS TUCUHMILIUHBI

D

Bbyrpos f.C. Bricmias marematuka. B 3-x 1. T.1: yue6Huk mist cryn. Bysos / S. C.

byrpos, C. M. Hukonsckuii; og pea. B.A. CagoBauuero. - 9-¢ usn., crep. - M.: [poda,
2008. - 284c.

2)

Byrpor S.M. Beicmmas marematuka.B 3-x T.T.2: yueOHuk mis crya. By3oB / 5. M.

byrpos, C. M. Hukonbckuii ; mox pea. B.A. CagoBauuero. - 8-e.u3a., crep. - M.: [Ipoda,
2007. - 510c.

3)

Zaiinie M.A. Bricimas matematuka: y4eOHHMK Juisi cTyna. By3oB / M. A. 3aiinen. - 4-¢

u3a.,crep. - M.: lpoda, 2005. - 398c.

6.2. JlomosiHMTeIbHAS Yy4eOHasl JUTepaTrypa, HeoOXoauMasi JJisi OCBOEHUS] JUCIHUIJIMHBI
(Momy.Jis)

1)

Hunaues B.C. Beicmas maremaruka: yueOHuK g By30B / B. C. lllumayes. - 5-e u3m.,

ctep. - M.: Beicur. mik., 2002. - 479c.

6.3. Pecypcnl cetu «AHTEpHET», HEOOXOAMMBIE IJIS OCBOCHUSI JUCHUIIMHBI (MOYJIs1)

1)

2)

3)

4)

http://ru.onlinemschool.com/math/assistance/matrix/ - MaTpU4YHBIA OHJIAWH KAJIBbKYJIATOD,
MIPUMEHSEMbIN ISl IPOBEPKU BHIYUCIICHUI.
http://ru.onlinemschool.com/math/assistance/integrate/ - OHJAH KaJIbKYJATOp A
BBIYHCIICHUS] HEONPENENIEHHBI U ONPEeeTICHHBIX HHTETPAIOB, MPUMEHSIEMBIN I
MIPOBEPKU MOJIYYEHHBIX PELICHUMN.

http://ru.onlinemschool.com/math/assistance/limit derivative/ - OHJalilH KaJbKYJSATOp MJIs
BBIYHCIICHUS] TMPOU3BOJIHBIX W TIPEAEIIOB, MPUMEHSEMBIN NJii MPOBEPKHU BBIMOTHIEMBIX
3aJlaHuH.

http://ru.onlinemschool.com/math/assistance/complex number/ - OHJIaliH KaJbKYJIATOP IJIs
pelieHus 3a/1a4 ¢ KOMIUIEKCHBIMU YHCIIAMH.

6.4. MeToanueckue yKa3aHus J1Jis1 00y4alomuxcs M0 0CBOCHUIO U CHUIIIMHBI (MOIYJIA)

)]

2)

3)

«JIuneitHas anrebpa». VYuebHo-merommdeckoe mocobme. KamnukoBa M.JI., TartueBckuit
I1.b. UBanoso: ®I'BOY BO HBanosckas I'CXA, 2020. - 68 c.

«OIeMeHThl BEKTOPHOM anredpbl U aHAJTUTHYECKON reoMeTpumn»: YueOHO-METOUYECKOe
nocooue. Tatuesckuii I1.B., 3akunuak A.M. MBanoo: ®I'BOY BO HMBanosckas [CXA,
2021.-116c.

besymoBa M.A. COOpHHK MHIUBUAYAJIbHBIX 33JaHUM MO BHICIIEH MaTeMaTHKe : yueo.
MeTO/1. mocobue s cTya. Beex crenl. / M. A. besymosa, CokonoB H A., bo6posa H.B. -
Hsanoso : UT'CXA, 2017. - 54c.


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/

6.5. MHudopmManuoHHbIE CHNPaBOYHbIE CHCTEMbl, HCIOJIb3yeMble /Js OCBOCHHS
AMCUUIJIMHBI (IPY HEOOXOAMMOCTH)
1) Hayunas snextponnas 6ubmuoreka eLIBRARY.RU: https://elibrary.ru/defaultx.asp

6.6. IlporpammHoe obOecreyeHue, UCIHOJIb3yeMoOe IJ OCBOCHUS JUCUMILIMHBI (MOIYJIsA)
(mpu He0OX0AUMOCTH)

1) Omepanuonnas cucrema turna Windows

2) Wurepuer-Opay3epbl

3) HHTerpupoBaHHBIN MAaKET MPUKIAIHBIX MpOorpaMM obmero HaznadeHust Microsoft Office.

6.7. Nudopmanmnonnbie TeXHOJIOTHH, HCI0JIb3yeMble npu OCYyIIEeCTBJIEHNH
00pa30BaTeILHOIO MPoOIEcca MO0 JMCUUILIHHE (MOTYJII0)
1) LMS Moodle.
2) Ucnonw3oBaHue pecypca http://i-exam.ru Jii TMOATOTOBKM K KOMIIBIOTEPHOMY
TECTUPOBAHHUIO.

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMASA JIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IO AUCHUIIJIMHE
MOAYJIIO)

Ne | HaumenoBanue crneunanu3upoBaHHbIX | KpaTkuii mepeueHb OCHOBHOTO 000PYI0BaHUS
n/n | ayAuTopuii, KaOMHETOB, J1a0opaTopuil u
mp.
1. | YueOHble aynuTOpUU Ui MPOBEIEHUS | YKOMIUIEKTOBAaHA CHEIUATM3UPOBAHHON
3aHATUH JICKIIMOHHOTO THIA (yueOHoi1) MeOeIbto, HabopoM
ayn. M-425, M-429. JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U Y4eOHO-
HaTJISTHBIMA TTOCOOHSMHE, 00€CTICYHBAIOIIIMMHE
TEMaTUYECKHE WILTIOCTPAIH,
COOTBETCTBYIOIIME paboueil mporpaMme
JMCIUTIIIMHBI, @ TAK)KE TEXHUUECKUMHU
cpencTBaMu oOyueHus (IepEeHOCHBIM
MYJIbTUMEIUHHBIM MPOEKTOPOM, TOPTATUBHBIM
KoMIbroTepoM Tuna « Hoyroyk», mepeHoCHbIM
Pa3IBI>KHBIM SKPAHOM), CITY KAIlIUMHU JIJIs1
npecTaBieHus yueOHoi nadopmanuu
00JIbILION ayUTOPHH
2. | YueOHast ayiuTOpUU AJI IPOBEACHUS YkoMIuieKTOBaHa CIIELIMATM3UPOBAHHOMN
3aHATUN CEMUHAPCKOI0 TUIIA (yueOHoif) MeOenblo, MEPEHOCHBIMU
ayn. M-421, M-433, M-429. TEXHUYECKUMHU cpencTBaMu oOyueHus,
CIyXalllMMU U1 TIpeACTaBlIeHHUs y4eOHOI
uH(popMaluu
3. | [loMemenue aist CaMOCTOSATENBHOM Y KOMILIEKTOBaHO CIeHaTu3uPOBAHHOMN
paboThI (yueOHOIT) MeOeIbI0, OCHAIIIEHO KOMITBIOTEPHOM
M-415, M-329. TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEHHS K
cet "MHTepHer" M o0ecrieueHO AOCTYNIOM B
AJIIEKTPOHHYIO nH(pOPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpely OpraHu3aluu
4. | YueOHas ayTuTOpUs AJIS TEKYIIETO YkommiiekToBaHa CHenuaIn3upoOBaHHON
KOHTPOJISL U TPOMEXKYTOYHON (yueOHoif) Me0enblo, NIEPEHOCHBIMH
aTTecTalluu TEXHUYECKUMHU cpelncTBaMu oOyueHusl,
M-421, M-433, M-429. CY)KallUMU  JUIsl  TIPEJICTABJICHHS]  y4eOHOM
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‘ uHpopManuu

Mpuaoxkenue Ne 1
K pa0o4eil nporpamMme no JMcHUNJINHEe (MOAYJI0)

®OHJ OEHOYHBIX CPEJCTB IO AUCIHUIIJINHE (MOIYJIO)

«MaTeMaTukKa»

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA ITAHHOM JTalle

1.1. Ounasa ¢popma:

COBPEMEHHBIX TEXHOJIOTUH C UCTIOJIb30BAHUEM
MPUOOPHO-UHCTPYMEHTAIBHON 0a3bI

Indp n HanmenoBaune| HWuaukaTop(bl) TOCTIKEHUS KOMITCTCHITHHA / dopma OreHoYHBIE
KOMIIETeHIINN TUTAHAPYEMBbIE Pe3yJIbTaThl O0YUESHHS KOHTpOJIST* CpeJcTBa
1 2 3 4
U -1onk-4
3HaTh: OCHOBHBIC €CTECTBEHHEIE,
MaTeMaTHYECKUE U
OIIK - 4.
Crioco6eH po(hecCHOHATbHBIE TIOHSATHS 1 METOIBI TIPH K T,
000CHOBATH U petieHuu Ok, 1 cem
1. KomrekTsl
peann3oBaTh B obmienpodeccnoHaTBHBIX 3a/1a4, COBPEMEHHBIS .
. TECTOBBIX 3aIaHUI
NPOpECCHOHANBHON | TeXHOTOTHMH C HCIOTB30BAHHEM puOOpHO- (T)
2
ACATCILHOCTH MHCTPYMEHTANBHOH 62351 2 KOMILIEKTHI
COBpPEMEHHBIC
METOJIBI KOHTPOJIBHBIX
UA-20nxk-4 3a7aHui 1Mo
MaTeMaTHYECKOTO
VMeTh: UCNIOIB30BaTh OCHOBHBIE €CTECTBEHHBIE, BapuanTaM (KP) ,
MOJEINPOBAHUS K T 3 BOIDOCKHI 116
MATEPHAITOB H MaTeMaTHYeCKHe U MPO(heCCHOHANBHBIE TIOHSITHS Ik, 1 cenm Tel\/.[aM (gmnenam
TeXHOJMOrMueckux  |M METOJbI IPH PEIeHUH e (K)
HPOLIECCOB, K obmenpodeccnoHambHBIX 3124 Jcl
4. KommiekTsl
TEOPETHUECKOMY
9K3aMEHAIMOHHBIX
aHaJIM3Y U
SKCIIEPUMEHTAILHON BOTPOCOB, I3
p HN-30nk-4 OMJIETHI
HIPOBCPKE Bnagers: HaBbikamMu 000cHOBaHUS U peanu3zanuu | K, 7T,
TCOPCTHICCKHX B IpO(hECCHOHANIBHOMN JEATENHLHOCTH Ik, 1 cem
TUTIOTES3.

* Vkaswieaemcs popma koumpona. K — konnoxeuym, 3a — 3auem, 3a0 — 3auem ¢ oyenxoil, Ik — 9K3aMeH.
OreHOYHBIE CpefcTBa MpuBeIeHbl B cooTBeTcTBUU ¢ [lonoxenuem [IB/1-06 «O doHae OleHOUYHBIX
cpencts» (IIpunoxenne Ne 1).

1.2. 3aounaa ¢popma:

udp u Haumenoanue| HWaankaTop(bl) TOCTHKEHUSI KOMIIETEHIIAH / dopma Onenovnsie
KOMIIETCHIIUH TUIaHUPYEMBIE Pe3yJIbTaThl 00yUeHHs KOHTposs™* CpencTBa
1 2 3 4




OIIK - 4.
Cnocoben
000CHOBaTh U
peann3oBaTh B

N -1onk-4

3HaTh: OCHOBHEIC C€CTCCTBCHHEIC,

MaATCMAaTHYCCKUC U

HpO(l)eCCI/IOHaIH)HI)Ie MOHATHUA XU MCTOABI ITPU

pelieHuu

obmenpodeccHoHaIbHBIX 3a71a4, COBPEMEHHBIC

CEM

K T Ok, 2

1. KoMmiekTsl
TECTOBBIX 3aJaHUN

NpoGheCCHOHAIBHON | TeXHOTOrHMH ¢ HCTOTb30BAHHEM puOOpHO- (T)
2
ACATCIBHOCTH MHCTPYMEHTANBHOH 62351 9 KOMILIEKTEL
COBPEMEHHBIE KOHTPONBHBIX
vetewamccroro L1204 sapali 1o
VMETh: HCHOJB30BaTh OCHOBHBIE ECTECTBEHHEIE, sapuantam (KP) ,
MOACTHPOBATITL MaTeMaTHYECKUE U MPO(HECCUOHANTBHBIC TIOHSATHS K T, 9x, 2 3. BOIPOCHI 110
MaTepHATOB 1 aTeMaTUYeCKue ¥ MPodecCHoHa € 1o cont . e
TeXHONOrMUecknx | METO/BI IPU PELICHAN ottt (K)
IIPOLIECCOB, K 06IIeTPO(eCcCHOHANBHBIX 3a/1aU Il4 I;{
. KoMmiexTs
TEOPETHYECKOM
EHanm N y 5K3aMEHAIMOHHBIX
Y . BOIIPOCOB, IK3.
SKCIIEPUMEHTAIBHON |30 SHneTH
HIPOBCPKE Bnagers: HaBbIKaMu 000cHOBaHus U peanusauu K, T, Ok, 2
TCOPCTHHICCKHX B IPO(hECCHOHATIBHOMN JEATENHLHOCTH ceM
TUIIOTE3.

COBPEMEHHBIX TEXHOJIOTHH C NCTIOJIb30BaHHEM
IpHOOPHO-UHCTPYMEHTATHHON 0a3bl

* Vkazvieaemces popma konmpons. K — konmponvhas paboma, 3a — 3auem, 3a0 — 3auem ¢ oyenkou. Ix
— sk3amer. OIIEHOYHBIE CPEICTBA MPUBEACHEI B cooTBeTCTBUH ¢ [lomoxkenuem IIB/[-06 «O donme

onieHouHbIX cpeacTs» (IIpunoxenne Ne 1).

2. lloka3aTte/iu M KpUTePUN OLEHUBAHUS CHOPMHPOBAHHOCTH KOMIETEHUHM HA JaAHHOM
Tamne ux (pOpMHUPOBAHMS

Kpurepuu onenuBanus™

ITokazaren
" HEY/IOBICTBOPUTENHHO| YIOBIETBOPHTEILHO | XOpOLIOo OTJIMYHO
HE 3a4TEHO 3a4TEHO
1 2 3
IlomHoTa |YpoBeHB 3HaHUH| MHUHIMaNBHO VYpoBeHp 3HaHWUN B|YpPOBEHb 3HaHUI B
3HAHWH  |HWKE MHHUMAIBHBIX |JJONYCTHUMBIH YpOBEHb|0ObEME, o0neme,
TpeOOBaHUI, MMEIH|3HAHUNA,  JOMYIIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM
MECTO rpyObie|MHOTO HErpyObIX |Iporpamme nporpaMme
omHOKH ommnoOoK MOJTrOTOBKH, MOJTOTOBKH, oe3
JIOTYIIIEHO HECKOJIBKO|OMTHO0K
HerpyOBIX OMmuOoK
Hannuue |IIpu pemenun| [ IpogemonctpupoBan |[IpogemoncrpupoBan |[IpogemoHcTpupoBan
YMEHHH  |CTaHIApTHBIX 337a4 HE|bl OCHOBHBIE YMEHHS,|bI  BCE  OCHOBHBIE|bI =~ BCE  OCHOBHBIE
MIPOJIEMOHCTPHUPOBAHBI [pEIIEHBI TUTIOBBIE|YMEHUS, PElIeHbl BCE|YMEHHs, PEIIeHBI BCE
OCHOBHBIE  YMEHMS,|33la4l C HErpyObIMH|OCHOBHBIE 3aJaydl C|OCHOBHBIE 33/Iaud C
UMeNu MecTo rpyOble|ommrOKkamu, HETpyObIMH OTJETbHBIMU
OITMOKH BBITIOJTHEHBI BCe|omnOKaMH, HECYIIECTBEHHBIMHU
3aJlaHusl, HO HE B|BBITIOJIHEHBI BCE|HEeI0YeTaMH,
MIOJTHOM 00BbeMe 33JaHUsl B IIOJHOM BBITIOJHEHBI BCE
o0BeMe, HO[3aJaHMsl B  IIOJIHOM
HEKOTOPBIE cloobeme
HeJo4YeTaMu
Hanynuune |IIpn pemennu|meerca IIponemoncTpupoBan |[IpogeMoHCTpUpOBaH
HABBIKOB |CTAaHAAPTHHIX 33/1a4 HE|MUHUMAIIbHBIM HaOOp|pl 0a30Bble HABBIKH|BI HaBBIKU npu
(BasieHue |MPOIEMOHCTPHUPOBAHBI [HABBIKOB JIJIsl PELICHHS|TPH peIICHNH |pelIeHHN




OTBITOM) |0a30BbIC HAaBBIKY,|CTAHAAPTHRIX 3a/lad C|CTaHAApPTHBIX 33Ja4 C|HECTAHJAPTHBIX 3ajad
UMeNTd MECTO TpyOble|HEKOTOPBIMU HEKOTOPBIMHU 0e3 OImnOO0K u
oLIHOKH HeJ0UYeTaMHU HeloueTaMu HEJI0YETOB

Xapakrep |Komnerenuus B|Cthopmuposannocts  |ChopmupoBaHHOCTh | CPOpMHPOBAHHOCTD

WUCTHKA  |IOJIHOM  Mepe  He|KOMIIETeHIIHU KOMIIETEHIINY B II€JIOM|KOMIIETEHIINN

chopmupo |chopmupoBaHa. COOTBETCTBYET COOTBETCTBYET MTOJTHOCTBIO

BaHHOCTH |MIMeromuxcss 3HaHWH, MUHUMAaJIbHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHUH, HaBBIKOB| TpeOOBaHUSM. Wmeromuxcst  3HaHUM, | TpeOOBaHUSM.

145071 HEJIOCTATOYHO st Imeromuxcst  3HaHUM,|yMEeHUW, HaBbIKOB H|MMeromuxcs 3HaHU,
pemieHus YMEHHUH, HABHIKOB B|MOTHBAIlNM B II€JIOM|yMEHHN, HAaBBIKOB U
MPaKTUIECKUX LEeJIOM JOCTaTOYHO|I0CTATOYHO JUTSI[MOTHBALIMU B TOJTHON
(mpodeccHoHaNBHBIX) |ITsT peTIeHNs | peeHns Mepe IOCTaTOYHO IS
3amaq MIPAKTHIECKUX CTaHIapPTHBIX pelIeHusi  CIOXKHBIX

(mpodeccroHaNbHBIX) |TPAKTHUECKUX MIPAKTHYECKUX
3agad, HO TpedyeTcs|(mpodeccnoHa bHbIX) |(MTPOodecCHOHANBHBIX)
JIOTIOJTHUTENbHAS 3a1aq 3amaq

MPaKTHKa o

OOJNBUINHCTBY

MIPAKTHYECKUX 33124

YpoBeHb

chopmupo

BAHHOCTH Huskuit Hwuxe cpennero Cpennuit Bricokuii

KOMIIETECH

Ui

* [Ipenodaseamenv enpase usmeHumsv kpumepuu oyenueanus 6 coomeemcmeuu ¢ ®IOC BO u
ocobennocmamu OIOI1

3. OueHo4HbIE CpeCTBA
3.1. KoMmuiekT 3a1aHuii 1JIs1 JOMANIHET 0 NMPAKTHKYMA.
3.1.1. O0pa3ubl 321aHUH I JOMAIIHEr 0 MPAKTHKYMA.

JOMAIIHEE 3AJIAHHUE Nel.
«Marpuubl ¥ onepanuy HaJ HUMU»
Bapuanm Nel.

3amanue Nel.

Hansl matpunel 4 u B . Haitnure matpuny C = B —2A4" ecnu:

A

3amanue Ne2
Haiinure npousseneHue MaTpuil:

A)C=A4-B-2
(2 -1
8 -7)
2 -1
"3 -5
3aganune Ne3

~7 4
—4 5 1
= ,B=|10 -5
2 -3 8
316
B) F=M-N—? B) G=R-Y—?
M=01 -1 2 3), _(10 20
1 2 Lo 30)
36 0 -16
N:
5 -1 Y=[-10 0 7
1 -3 -5 3 3

Breraucnure OMMpeaACIUTEIIN JaHHBIX MaTpUl. ,21.]'[5[ OMMPECACIIUTEIA MaTPULbL B Boruncnure MHWHOPD
M, u anrebpanueckoe gornonHeHne 4.




1 1 -2

2 -1
A) A= b) B=|{3 6 -2
3 -5
10 2 6
3ananue Ne4
Haiitu oOpatHyro MaTpuIty /Uit MaTpHUIbl A, €CIu:
-2 3 1
A= 3 6 2|.
I 21
JOMAIIHEE 3ATIAHUE Ne2,
«CucreMbl JIHHEHHBIX AJIre0pandecKuX ypaBHeHuUin»
Bapuanm Nel.
3aganue Nel.

Haittu pemienue cucrem ypaBHEHHI.
2x,+x, +3x, =7,

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

3x+2y—-4z=8,
b)<2x+4y-5z=1],

x=2y+z=1.

—X, =X, =2,

B) <x +x,+2x;,=2,
=5x,—2x, = Tx; =—4.

JOMAIIHEE 3AJIAHHUE Ne3.
«OaHOpoaAHBIE CHCTEMb] THHEHHBIX YPABHEHH»
Bapuanm Nel.
3aganue Nel.
Haiitu pemenue cucreM ypaBHEHHMN.
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) 13x, +4x, —2x, =0,
3x, —2x, +4x; =0.
JOMAIIHEE 3AJIAHUE Ne4.
«OCHOBBI BEKTOPHOH aJredpb»
Bapuanm Nel.

3amanue Nel.

Ha pucyHke B KOOPIMHATHOM IIIOCKOCTH W300paXKeHbI BEKTOPBI d, b W €, a TaK e OTMEYECHBI
KpaiiHue To4Kku BeKkTopoB: 4, B, C, D, M , N .
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a) C nmomouipio IpaBuiia napauienorpaMma Hailnure Bektop f = a +b . Beimonnure
MIOCTPOCHHSL.
0) C noMoIpIo paBuiia TPEyrojJbHUKA HAHAUTE BEKTOP § = C + b . BBINOIHUTE MOCTPOCHHSI.

—

B) C nomompio IpaBuiia TPEyroJibHUKa HAWAWTE BEKTOp h =—a—c +2b. Beimonnure

2
HOCTPOCHMSL.
r) Onpenenure koopauHatel Touek A, B, C, D, M, N .
1) [lo koopmuHatam KpalHUX TOYEK, HAWIMTE KOOPAMHATBI BEKTOPOB d, b wu ¢. Taxxke
3aIUIINTE PA3IOKEHHE BEKTOPA 110 OPTaM CHCTEMBI KoopauHart (i , j , k).
¢) OnpenenuTe MOIYJIN BEKTOPOB d, b U C .
3aganue Ne2.
ITo 3a1aHHBIM KOOPJMHATAM Todek A 1 B , HaiiTe KOOPAMHATHI H MOLYJIb BeKTOpa AB , ecim:
ALL3), B(2,2:3).
3aganue Ne3.
Haubel 1Ba Bektopa d =(—2;1;1) u b =(3;—2;4). Beruriciaure KOOPAUHATHI BEKTOPOB ¢ =2d—b u
d =—i+3b , a Takke 3anumIATe pasJioKeHHe STHX BEKTOPOB MO OPTaM CUCTEMbl KOOPAUHAT (7 ,
J , k). Beraucnure ckanspHOE U BEKTOPHOE TIPOM3BEICHHE BEKTOPOB ¢ U d . UeMy paBeH yron
MEXy BEKTOPaMH C H d.
3aganue Ne4.
Jlanbl BepinHbl TpeyronbHuka ABC . Beruncnure miomans TpeyroabHuKa S . U ONpPEenTe
yroi nipu Bepumne B, ecim: A(—1;3;3), B(2;2;1), C(0;3;-2).
3aganue NeS
Ha tpex Bektopax a=(-2;;1), b =(0;—1;-1) u ¢ =(2;—1;—1) noctpoena nupamuaa. Berarciaure
00BeM NMUpaMubl.
JOMAIIHEE 3ATAHUE NeS.
«AHAJIMTHYECKAS TeOMeTPHs HA MJIOCKOCTH
Bapuanm Nel.

3aganue Nel.

Ha mmockoctn 3amana mpsmas L ¢ nomowblo ypaBHeHMS 3x—2y+12=0 u TOukKa C
KoopauHatamu M (—2;1) .

a) CocraBbTe ypaBHEHHME NPAMOM, NIPOXOJAIIEH Uyepe3 TOUKy M , mapajjieslbHO K IpsMon L .
Pemenne nosicaure cxeMaTUYHBIM PUCYHKOM.

0) CocTaBbTe ypaBHEHHE NPSIMOM, MPOXOASILEH Yepe3 TOUKY M , MEPHEHAUKYISAPHO K IPSIMOMN
L . PemeHue NosiCHUTE CXEMaTHYHBIM PUCYHKOM.

3amanue Nel.



Ha 1mockocth ¢ DOOMOIIBIO

COOTBETCTBYIOIIIHUX

ypaBHEHUH 3aJaHbl JIB€ THpSIMbIE

L :2x-y—-1=0, L,:x+3y—4=0. CocraBbTe ypaBHECHHE NPSIMOI MPOXOASIIIECH Yepe3 TOUKy

[IEPECEUCHUS ITUX NPAMBIX U TOUKY ¢ KoopauHatamu D(1;-2).

3amanue Ne3.

B tpeyronsuuke ABC u3BecTHBI KOopAMHATH BepmnH: A(—3;3), B(5;1), C(6;-2).

a) CocraBbTe ypaBHeHHE CTOPOHBI BC .

0) YpaBHEeHHE BBICOTHI ONYIICHHOM 13 BepIIUHbI A , HAa cTopoHy BC .
B) YpaBHEHUE MEIMaHbI, IPOBeIeHHON 13 BepiuHbl C .
r) UeMy paBeH yroJi IIpu BEPIIMHE TPEYyTroabHUKA A ?

3aganme Ned.
2 2
Hccnenyiite 1 moCTpOWTE YpaBHEHUE JJUHUHM BTOPOTO MOPSIAKA: a + % =1.
JOMAIIHEE 3AJJAHUE Ne6.
«DYyHKIUD)

Bapuanm Nel.

3amanue Nel.
(2]
Haiinure 3Hauenus pynkoum y =4 * 7 B TOUKax:
a) x=15 0) x=2 B) x = 2x,
3amanue Nel.
Uccnenyiite pyHKIMIO HA YETHOCTD.
17-x° ’
a) y= 0) y=
) dx-5 x"+1

3amanme Ne3.

Ha wunTepBane x € (—16;22)3amana  GpyHKuus,

3CKH3 KOTOpOHW W300pakeH Ha pHCYHKE.

Omnpenenute WHTEPBAIbI BO3pACTaHUs U YObIBaHUS (QYHKITUH.

L
A | ?
|
|
| |
|
| |
imma i
17 Al
l N
o | l
3ananue N4,
Beruucnure npeiess.
2 2 2
1 lime2 16x+3 2 lim )zc 5x+6 3) limzx +11x+15
=2 x°—4x43 =2 x° —12x+20 o Sy —12+x
4_ 2 2 _ 3 _
4)1imx X -4|‘.X3+1 5)lim2x 4+5x 10 6)limx : 3x+210
e x—=2x" =5 o 3x" —2015 oo xt —4x 43
3ananme NeS.
Haiinute o6macts onpenencaus pyHkmun: f(x) = 2015)6—4_210216
X —x-
JOMAIIHEE 3AJAHUE Ne7.

«IIpousBoaHass PyHKUMM
Bapuanm Nel.



3aganue Nel.
Brrancnure npon3BoAHy0 QYHKIINNA:

1) y =4arcctgx—5x> —13 3) y=(x*+4x)-Inx
) y=2c -2 liafe 4) y = ardex
X X 1+5x
3aganue Ne2.
Brrancnute npousBoanyto u auddepeniman GyHkuum.
i v ot 1 o3 _ . Qi
1) y=3x*+2x—5+ 5x 2) y=sinx-5¢" +x” +3x-2 3))}:M
x’ =2 Inx
3ananme Ne3.
Haiingute mpou3BOAHYIO TaHHBIX (YHKIIAMN.
1) 2) 3) 4)
f(.x) — (2x+ 3 —Sil’lx)4 f(.x) — esin3x f(x) — (XS + 2) . ex2—3x f(x) _ arctg(zx)
(1+4x7)
3ananmue Ned*,
Haiiaute npou3BOIHBIE CIOXKHBIX (QYHKITHIHA.
D =Xt 2) f(x)=(3"" =cos’2x)"  3) f(x)=In(arcsiny1—x?)
Vx? +3x-2
JOMAIIHEE 3AJIAHUE Ne8.
«IIpumMeHeHHe MPOU3BOIHOM K MCCIeA0BAHUIO rpaduka GQyHKINID)
Bapuanm Nel.
3ananmne Nel

Hccnenyiite nanHyo (QyHKIHIO MeToAaMu IU(QGEpeHIHaTbHOI0 HCYHCICHUS W HAdYepTUTE
3cKu3 rpaduka.

y=x" —6x>+9x+2

JOMAIIHEE 3AJIAHUE Ne9.
«HeonpeneaéHHbIA HHTETPADY
Bapuanm Nel.
3aganue Nel.
Haiitn HeonpeaeeHHbIN UHTETpal.
1) I(6+15-4x)dx 2) J‘(3x2—L+5)dx 3) J'L uxz—Zxdx
2/x Jx
3aganue Ne2.
Haiitu HeonpeneneHHslil nHTErpa, npeodbpa3osas qudepeHuai.
1) [sin(2 - 3x)dx 2) [ Tdx 4) [V3+xdx
3aganue Ne3.
Haiitn HeonpeaeeHHbIN HHTErpajl ¢ IOMOLIBIO 3aMEHBI IEPEMEHHOM.
1 d.
)Iex+5x )I16x+4

3aganue Ne4.

HCHOJ’IBSYSI METO HHTCTPUPOBAHUA 10 qacTAM BBIYUCIIUTEC ClI CJIYIOHII/Iﬁ HHTErpal:
J.(Sx +3) cos3xdx

JOMAIIHEE 3AJIAHUE Nel10.
«OnpenesieHHBIH HHTETPAD»
Bapuanm Nel.
3aganue Nel.



Brruucnuth onpeneneHHbIi HHTErpal.

3) J- xcos(g)dx

kY4

2

2
2
D J-(3x —Ddx 2) |sinx-cos® xdx
0

O o | Ny

3amanue Nel.
C moMoIIpI0 ONPeIeICHHOTO HHTErPajia BEIYUCIUTE TJI0MA b (DUTYPhI, OTPaHHYCHHON
JaHHBIMU JTUHUSAMU. CrienaiTe yepTex.

y=(x+1)>, x—y+1=0

3aganue Ne3.
S - ITo METALTNIECKOMY IIPOBOIHHKY MPOTEKAET

\
—0 <—-‘q lekTpuyeckuil  Tok. Cuina TOKa B IPOBOJHHUKE
!|. o MEHSETCd  CTEYCHHEM  BpPEMEHH 10  3aKOHY:
o @ [(O=8+5 + 48 (4).

Ompenenure 3apsin

) MPOXOJAIINIA Yepe3 TOMEPEeYHOe CEYCHHE MPOBOIHUKA
‘_‘/ —Q 3a mepBble 5 CcekyHA HaOmoneHui. (Ykazaumue: ona
= onpeoeneHus GeIUdUHbl 3apsa0d NpPOXooAue20 uepes

IPPP!

nonepeunoe cedeHue NPOBOOHUKA UCNONb3VIMe QOPMYLYy ONpedersitouyio NpoxooAwull yepes
nonepeunoe ceyeHue npo8OOHUKA 3apso0 8 YCI08UAX nocmosannoco moka. q = IAt . Cocmasvme

UHMESPATLHYIO CYMMY, Onpeoeiume U0 onpeoeieHHO20 UHMe2pala U 8blYUCIUNE €20)

JOMAIIHEE 3AIAHHUE Nell.
«IloHATHE KOMILIEKCHOIO YHCcaa. [[elcTBUSA HA/l KOMILIEKCHBIMH YHCJIaMMD»

Bapuanm Nel.
3aganue Nel.
Pemmute ypaBHeHuUs.
2
X

a) 15x> —-15=0 0) ?4—80:0 B) x’ +2x+26=0
3ananme No2.
JlaHbl KOMIUIEKCHBIE yKcHa: z, =1+2i, z, =-3+i, z; =—543i, z, =—2i . HaliTu:

_(z,+2))z, 0 o

=-——="—=_ Onpeaenure MHUMYIO 1 IEHCTBUTEIIbHYIO YACTh YUCIIA Z .

Z4

3aganue Ne3.

Haiinute aprymMeHT M MOAY/Ib KOMIUIEKCHOTO 4Mcaa: z =2+2i. 3anuIIdTe YHUCIO B
NoKa3aTeIbHON U TPUTOHOMETpUYecKoi Gopme.

3.1.2. MeTrogu4eckue MaTepuaJbl.

NunuBunyansHbIe TOMAITHUE 33JaHUs IPUMEHSIOTCS IS 3aKPETUICHUS IPAKTUYECKUX HABBIKOB,
MONyYeHHBIX Ha TMPAKTUYECKOM 3aHATUM TIO0 PEIICHUI0 YyYeOHO-MPAKTUYECKHX 3ajad.
NunuBuayanpHbIE TOMAITHUE 3aJIaHUS BBITIOTHSIOTCS OOYYarONIUMHUCA B OTIEIBHON TETPAJIH.
Brinarorcss 3aaHus Ha TPAKTUYECKUX 3aHATHSAX, TEMaTHKa KOTOPBIX COOTBETCTBYET TEME
3amanusi. OOydvaronuecss JOMKHBI B TEUEHHWH CEMECTpa pEryJIipHO CaaBaTh TETpaab C
pELICHHBIMM 3a/IaHUSIMU  TIpENoAaBaTeNl0 Ha TpoBepky. K KOHIy ceMecTpa Kaxablid
oOydJaromuiicss JOJDKEH HWMETh TeTpaib C TMOJHOCTBIO WM YAaCTHYHO BBHITIOJIHCHHBIMU
3aJJaHUSIMU.

Kaxnas BeImoNHEHHas aoMamiHss paboTa OIEHWBAaeTCAa 10 TNATH OanbHOM cucteme. B
3aBUCHUMOCTH OT TIOJHOTHI BHIMIOJTHEHHOTO 33/I1aHUsI 00YJarOIIUiCs MOTyYaeT 3a KKy padoTy
OoueHKy 2, 3, 4, 5. B koHIEe ceMmecTpa MOJIBOIUTHCS CPEAHSA OLEHKA 3a BCE BBINOJHECHHBIC



paboThl M TEPEeBOIUTHLCS B PEeHTHHTOBBIM Oamt. Ecim cpemnsisi omenka 3 To oOydaroniuiics
noiay4yaer 6 OamoB, ecnu cpenHss OleHKa 4, To oOydwarommuiics moimy4yaer 8 OanioB, eciu
CpeIHsIs OIICHKA 5, TO oOydJaromuiics moayvaer 12 6amios.

Bce uHmuBMayanpHBIC JOMAIIHHWE 33/IaHUs W BBIMOJTHEHHBIE pa0OTHI XpaHATCS Ha Kadempe y
IpernoaaBaress.

3.2. KomIuieKT BONIPOCOB /ISl MPOBEIEHUS OIpoca.
3.2.1. CniucKH BONIPOCOB 110 PA3JIMYHBIM TeMaM.

O 00 1N DN K~ W~

O 00 1N DN K W —

1

«Mampuuywl u onepayuu Ha0 HUMUY

. Uro Takoe matpuna’?

. Uto Takoe equHUYHAs MaTpuia? 3anuiimTe mpuMep.

. Kakyro matpuily Ha3pIBaloT TPaHCIIOHUPOBAHHOM ?

. Uto Takoe MUHOp onpeaeauTens?

. Uro Takoe anrebpanyeckoe JOMOIHEHUE?

. Kakyro Matpuily Ha3bIBalOT HEBBIPOKIACHHON?

. Kakyro matpuiy Ha3bIBaoT BbIPOXKIEHHON?

. Uto Takoe coro3Has maTpura?

. 3anumute GOpMyITy JUIsl COCTABIICHUS] OOpPaTHOM MAaTPHUIIBI.

«Cucmemul TUHENHBIX A/12€0paAUYECKUX YPAGHEHUTL)

. UTo Takoe OCHOBHasi MaTpuUlla CUCTEMBbI?

. Kakyto cucremy Ha3bIBatOT COBMECTHOM?

. Kakyto cucreMy Ha3bIBalOT HECOBMECTHOM ?

. Kakyto cucremy Ha3bIBatOT ONpeaeIeHHON?

. Kakyto cucreMy Ha3bIBalOT HEONPEEIEHHOM?

. 3anummre Gpopmynsl Kpamepa, 11 HaX0KICHHSI PELLICHUS] CUCTEMBI.
. B kakom ciyyae cucreMa MMeeT €JMHCTBEHHOE pelIieHue?

. B kakom ciyyae cucrema MMeeT MHOKECTBO peLIeHui?

. B xakom ciyuae cucreMa He UMEET peleHus?

«Inemenmovl 6eKMOPHOIL anzedpvl)

. Uro Takoe BekTOp?
2.

3anumure Pa3JI0KCHUE BEKTOpA 11O OpTaM CUCTEMbI KOOPAUHAT.

3.Monyne BekTopa. 3anumure Gopmyiry.

4.
. CkansipHOE MTPOU3BEICHNE BEKTOPOB.

. BekTopHO€ mpon3BeieHre BEKTOPOB.

. CMenranHOe IpON3BE/ICHUE BEKTOPOB.

. [Imomaap mapanienorpaMmma, MOCTPOCHHOTO Ha BEKTOpax. 3anumuTte GopMymy.
. O0BpeM napayienenunesa, MOCTPOCHHOTO Ha BEKTOpax. 3anuiure Gopmyiy.

O 00 3 O D

1
2

KOOp,Z[I/IHaTBI BCKTOpA, 3aJaHHOT'0 IBYMS TOYKAMH.

«Inemenmol aHANTUMUYECKOTL ceomempuu Ha nJlOCKocmu»

. OHpGI[GJ'IGHI/Ie JIMHUH Ha IIJIOCKOCTH.
. Onpez[eneHI/Ie TOYKHU INEPECCUCHUA ABYX JIMHUI.

3.®@opMyJibl KOOPJIMHAT CEPEANHBI U UTMHBI OTPE3Ka.

4.
. YrnoBoii ko3¢ uneHT.
. Y101 MeXay npsIMBbIMU.
. KaHoHnYeckoe ypaBHeHUE OKPYKHOCTH, SJUIMIICA, TUIIEPOOIIBbI, TapadoIb.

~ O\ D

DN D W N =

YPaBHeHI/Ie HpHMOﬁ Ha INIOCKOCTHU B Pa3JIMYHBIX (bOpMaX 3alrcCu.

«@Dyuxkyua»

. Yro takoe ¢pyHKIUA?

. YciioBHE YETHOCTH M HEUETHOCTH (PYHKITHH.
. O6nactp onpeaeneHust GyHKIUH.

. Obnactp 3HaYeHUs PYHKLUH.

. beckoneuno 6ombmiast pyHKIUS.



6. beckoneuno manast GyHKIHS.
«Ilpou3eoonan pynkyuuy»
. Onpenenenue Nporu3BOIHON (HYHKITUH.
. [IpaBuna quddepeHumupoBanus.
. 'eoMeTprueckuii CMbICIT TPOU3BOIHOM.
. DU3UYECKUN CMBICIT IIPOU3BOIHOM.
. [Ipou3BoiHAs CTI0KHOM (YHKIIUH.
«IIpumenenue npouseo0HoIl K UCC1€008AHUI0 2paduKa hyHKyuu»
. UnTepBaiibl MOHOTOHHOCTH Tpaduka QPyHKIUU.
. DKCTPEMYMBL.
. HaubGonbiiee n HanmeHblliee 3Ha4eHne (QyHKIUU Ha OTPE3Ke.
. IaTepBaibl BRIMYKJIOCTH ¥ BOTHYTOCTH Tpaduka GyHKIHH.
. Touku neperuoa.
. Obmas cxema uccnenoBanus rpapuka GyHKINH.
«Heonpeoenennwtit unmezpany
. Onpenenenye HEONPEAEIEHHOI0 HHTErpaa.
. CBoiicTBa HEoONpeAeNIeHHOTO UHTEerpaa.
. MeTo HenocpeICTBEHHOTO UHTETPUPOBAHMUSL.
. Meron uHTErprpOBaHUs 3aMEHON IEPEMEHHOM.
. MeToa MHTErprupOBaHUs 110 YaCTSM.
. UnTerpupoBanre BHECEHHEM IMOCTOSTHHOTO MHOXKUTENA MO/ 3HaK nuddepeHiuana.
«Onpeodenennwlii unmezpan)
. Omnpenenenue oNpeaeIeHHOTO HHTErpaa.
. ®opmyna Herorona—JleitOHuna.
. CBoiicTBa onpeaeneHHOro HHTerpaa.
. 'eoMeTpuueckuii CMbICIT OIPEAECIEHHOIO HHTETpaa.
. Beruncnenue minomaay GUryp ¢ HoOMOIIbIO OMPeIeJICHHOT'0 HHTETpaa.
. OU3NYECKUI CMBICII OIIPEIEIEHHOTO UHTErpaa.
3.2.2. MeToanuyecKkue MaTepuaJIbl.
[IpuBeneHHbIE BOIPOCH MPUMEHSIOTCS A NPOPadOTKM TEOPETUUYECKOro MaTrepuana Ipu
MOJATOTOBKE K MPAKTUYECKOMY 3aHsATHIO. [Ipy TOMOIIM TpPHUBENEHHBIX BBIIIE MPOBOAUTCS
MUCHbMEHHBIN OIPOC 00YyYaroIIMXCS B ayIMTOPUHU Ha MPAKTUYECKOM 3aHATUU. U3 mpHUBeIeHHOTO
MepeyHsl BOMPOCOB COCTABISIFOTCS OwneThl. Kakaplii oOydaromuiics MmoiydaeT CBOMl BapHaHT.
OtBeThl OOyyaronyecs 3aluchiBalOT Ha OJlaHK 0TBeTOB. Ha BbINONIHEHUE 3a/laHUsl OTBOJUTHCS
He Oonee 10 MUHYT.
Kaxxnas BeimosineHHast pabota onieHuBaercs ot 0 10 2-x 0anios.
Cnucku BOMPOCOB XpaHATCA Ha kadeape y mpemnoaaBarens. Kaxapiii oOydaromuiicss moiydaer
CIIMCOK BOIIPOCOB I10 OTPEAEICHHON TeMe 00ydaroluecs MoJydyaloT BMECTE C MHANBUAYaTIbHBIM
JIOMAIITHUM 33JJaHHEM COOTBETCTBYIOIIECH TEMBI.

AN DN BN W AN DN BN W hn AN WN -

AN DN B~ WN -

Hpumep ounema c eonpocanu 8b10a8aAeMbIMU cmydenmtm.

Mampuuybt u onepayuu Hao HUMu.
Bapuanm Nel
1. Yro Takoe maTpura’?
2. YUto Takoe equHUYHas MaTpula? 3anuiiuTe npumep.
3. Kaky1o MaTpuily Ha3pIBarOT TPAHCIOHUPOBAHHON ?

3.3. KoMIuiekT 3ajaHNi K KOHTPOJILHBIM padoTam.
3.3.1. Tembl ¥ BApMAHTHI 32JaHUI I NPOBeIeHU KOHTPOJIBHBIX PadoT.

KOHTPOJIBHAS PABOTA Nel
«OIJIEMEHTBI JIMHEMHOW AJITEFPAD



BapuanT Nel.
1 1 -2 0 1 0
3aoaua Nel. Haitnure matpunty C = AB+2D, ecnu A= , B= , D= .

3aoaua Ne2. HaliguTe pou3BeACHUE MATPHII.

F=M-N=-? S=G-H-?
1 8 5 _3 4 2 -3 3 -2
A p=|3 2|, N= . B) Golo 4| . m=|5 -3

4 -2 3
5 -3 7 -1 3 2
3aoaua Ne3. Beraucnure onpeaeauTeaTn MaTpHIl.
I 8 1 I 0
2 10

A) A=|3 -2 B)B:( 5 5] Byc=|{0 -5 2
5 -3 -3 0 -1

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

2 0
3aodaua Ne5. Pemmre cucreMmy ypaBHEHHH ¢ momoIisio hopmyn Kpamepa.
—-x+y+7z=10,
y+z=11,

x+y+z=12.
KOHTPOJIBHAS PABOTA Ne2
«DJIEMEHTBI BEKTOPHOM AJITEBPHI U JIMHEUHOY TEOMETPUH HA IT/IOCKOCTHY
Bapuant Nel.
3adaua Nel.

B npoctpaHcTBe 3a1aHbI KOOPAWHATHI YETHIPEX TOUYEK, 00Pa3yIOLIUX MUPAMUIY U SBIISIOIINECS
ee BepummHamu: A(1;2;1), B(-L5;1), C(-1;2;7), D(1;5;9).

a) Haiinure KoopIMHATHI BEKTOPOB AB, AC, AD.

6) 3anuumTe pasnokeHne BeKTopoB AB AC, AD, no OpTaM CHCTEMbI KOOPAMHAT (i , | 1
k).

B) Haiigute Motynu BEeKTOpoOB AB, AC, AD.

r) Haiigute yron Mexay BekTropamu AC u AD.

n) Haiinute mnomans rpanu ABC (yuecTs, uto rpanb ABC 00pa3yroT iBa BEKTOpa AB u
AC).

e) Boruncnure o0bem nupamunsl ABD .

3aoaua Ne2.

Jansl BepmnHbl Tpeyronsauka ABC : A(-2;4), B(3;1), C(10;7).

a) CocraBbTe ypaBHEHHE CTOPOHBI AB .

0) CocraBbTe ypaBHeHHe Meanansl CM .
B) CocTaBbTe ypaBHEHHUE MPSMOI MPOXOIAIICH yepe3 Touky M ¥ MepreHIuKyIIpHO CTOPOHE
AB.
3aoaua Ne3.
Haiimute TOuKy mepecedeHus] ABYX JIMHHHA, €CITU ypaBHEHHWE TMEPBOM JIMHUM HMMEET BHI:
—x—y—2=0, a ypaBHeHHUE BTOPOH JIUHUM UMeeT BUA: 3x—y+2=0.
KOHTPOJIBHAS PABOTA Ne3
«@yuxyus. I[Ipeden u npoussoonas gpyuxyuu. llpumenenue npouzso0HoU»
Bapuant Nel.
3aganue Nel.



Brruucnure npeaensl:

3x* —2x+1 . x—4 4x’ +3x° —1
1. im——— 2. lim————— 3. lIim—
ol X% +4x+1 x4 x? +3x-28 oo 142X —3x
2
4 lim 2x°+ 33x 25
w0 ] =Tx" =3x
3aganue Ne2.
Brraucnure npon3BoAHBIE TaHHBIX (QYHKITUH.
5
a) y=5x*—cosx+4Inx 6)y=3\/?——6+1 B) y=(4x’ +2)e"
X
3aganue Ne3.

Haitnure muddepenmman gpynkmun: y = In(3x® —4cosx)
3aganue Ne4.

. 1
HaiinuTte nHTEpBaIbl MOHOTOHHOCTU (DYHKIIUU: ) = §x3 —2x> —5x+14

3.3.2. MeToanuyeckue MaTepuaJIbl.

KOHTpOJII)HBIG pa6OTI)I HpI/IMeHﬂIOTCSI JJIA 3aKpCHJIeHI/I$I HpaKTI/ILIGCKI/IX HABBIKOB I1I0 Ka)KILOMy
M3YYeHHOMY OJOKY M CHCTEMaTH3allud HW3Y4eHHOro Marepuana. KoHTponbHble padOThI
HpOBOILﬂTCSI Ha HpaKTI/ILIeCKOM 3aHATHUNA. Ha BBIITOJTHCHUC KOHTpOHBHOﬁ paGOTBI OTBOAUTHCA 1
yac. B 3aBHCMMOCTH OT TOJIHOTHI BBITTOJIHCHHS, KOHTpOJIbHas padoTa oneHuBaeTcs ot 0 10 4-X
0aIoB.

Bce 3amanus s npoBeieHUsI KOHTPOJIBHOW pabOThI XpaHATCs Ha Kadeape y mpernoaaBarers.

3.4. KoMILIEKT BOIPOCOB K KOJNIOKBHYMAaM.
3.4.1. TemaTuKa U nepeYHH BONIPOCOB.

Bonpocsl k ko/Lu10KBUYMY Nel.

«OCHOBBI JTUHEHHOH aJaredpbI»
1. Matpuubl (obwee onpedenenue, d71eMenm MAMPUYbl, PAMepbl MAMPUYbl, 3ANUCAMD
npumepbl, 21A6HASL OUASOHANL MAMPUYDLL, PABHbIE MAMPUYbL, KEAOPAMHASL MAMPUYA, eOUHUYHAS
mampuya, Hy1eeas Mampuyd, mpaHCnOHUPOSAHHAS MAMPUya).
2. [eiicTBUSI HajJg MAaTpUUAMU (ClodceHue Mampuy, GblYumauue Mampuy, YMHONCEHUE
Mampuybl HA YUCTO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUL,).
3. Ob6paTHasi MaTpuua (8vIpodcOeHHble U HEeBbIPOICOCHHbIe MAMPUYbL, COIO3HASL MAMpUuya,
meopema «06 0opamHol mampuyey, popmyna o0 COCMasieHuss 00pamHou Mampuybwl).
4. Onpenenurenn (obwee onpedenenue onpederumens, cxemd HAXOHCOEHUS ONpeoerumens
nepeoco NOPsOKA, CXeMa HAXOHCOeHUs Onpeoenrumess 8Mmopo20 NOpsAOKd, CXema HAXOHCOEHUs.
onpeodenumens mpemvec0 NOpPAOKA, CB0UCMBA onpedeiumens, MUHOD, alcedpauieckoe
OdononiHeHue).
5. CucreMsbl JHHEHHBIX ypaBHeHMil (oOwee onpedenenue unu npumep, Kodppuyuenmol
cucmemvl, c60000HbLE UNIeHbl CUCTEMbL, HEeU38eCIHble CUCIEMbl, OCHOBHASL MAMPUYA CUCTNEMbL,
6eKmop cmoabey Heu38eCMHbuLX, 6eKmMop cmojbey C80000HbIX UYNeHO08, MampuiHdas dopma
3anucu cucmemol).
6. CoBMeCTHOCTH JIMHEHHBIX CHCTEM YpaBHeHHWil (cosmecmHnas cucmema YpasHeHui,
Heco8MeCcmHas cucmema ypagHeHuil, OnpeoeileHHds U HeonpeoeneHHas CUcCmema ypasHeHuil).
7. PemieHue cucreM JIMHEHHBIX YPABHEHHH C TpeMsi Hem3BecTHbIMHM MeToaoM Kpamepa
(popmynvr Kpamepa, eouncmeennoe peutenue cucmemvl, 6€CKOHEUHOE MHONMCECMEO peuleHuUl,
omcymcmeue peuieHus y CUCmemobl).
8. OnHoponanbie cucTeMbl YPaBHeHUIl (0Owee onpedenenue, Hylegoe peuieHue, meopema «o
CYWecmeo8anuu He Hyleablx peueHuli 0OHOPOOHOU CUCTNEMbBLY).

Bomnpocsl k kKO/LTIOKBUYMY Ne2.,



«OCHOBBI BEKTOPHOM aJredOpbl 1 AHAJTUTHYECKOH reOMeTPUm»
1. Bekrtopwl (obwee onpeoenenue, 0003HAYEHUS BeKMOPO8, EOUHUUHBIL BEKMOp, OpMm,
KOJLIUHeapHble 8eKmMopd, KOMNIAHAPHbIE 8eKMOPA, PABHbLE 6eKMOPQ).
2. JluHelinble omepaunuMy HaJ BEKTOPAMHU (ClodiceHue 6eKmMopos, NpAsUio mpeyeoibHUKA,
NpAUI0 NAPALIeNocpamMmd, 8bIYUMAHUE BEKIMOPO8, YMHONCEHUE BeKMOPA HA YUCIILO).
3. KoopanHaThbl BeKTOpa (3anuwiume pasnodceHue eKmopa no opmam KOOPOUHAMHBIX ocell,
KOOpOUHAmMuvl 8eKmMopa, Gopmyna 0Jis 6blYUCIEeHUSL MOOYIsL 86eKMOPA, KOOPOUHAMbL 6eKMOpPA No
08YM MOUKAM, Oelcmeus HA0 BeKMOopaMu NpeOCMmABIeHHbIMU 8 KOOPOUHAMHOU ¢hopme:
Cll0JHCeHUe, 8bIYUMAHUE, YMHOIICEHUE HA YUCTO, YCI08Ue KOIUHEAPHOCMU 6eKIMOPOS).
4. CraasipHoe nmpou3sBeaeHue (0Ouee onpedenenue u 0b603HaveHue, 3anucams o0ouyio hopmyay
u hopmyny uepesz KOOpOUHaAMvL BEKMOPO8, PopMYNa OJisi ONPEOeseHUs Yeld MeNCOY BeKMOPAMU).
5. BexTopHoe npousBeaeHue (oowee onpedenerue u 0003HaueHue, 3anucams 00wWyio opmyny
u popmyny uepesz KoopoOuHamol, Gopmyna niowaou NApaLIei0cPamMma u mpeyeoibHUuKa).
6. CmemanHoe npou3sBeaeHue (0owee onpedeieHue u 0003HaAYeHUE, BbIYUCTEHUE CMEUUAHHO20
npoussedeHust, 00vem napaiieienunedd u NUPamuobl).
7. CucreMa KOOPAMHAT HA NJIOCKOCTH (MPAMOY20IbHASL CUCEMA KOOPOUHAM, DACCMOSAHUE
MedHcoy 08YMsL MOUKAMU, KOOPOUHAMbL cepeduHbl ompesKd, obujee onpeoeienue JTUHUU HA
NI0CKOCMU, MOYKU nepeceyerus TUHULL).
8. YpaBHenue npsiMoii ¢ yYrioBbiM K0IQUIUEHTOM (3anucams YpasHeHue, Y2l080u
K03 puyuenm).
9. O01mee ypapHeHue NPsIMOii (3anMcaTh ypaBHEHHUe, YIJ10BOi K03 PpuuueHr).
10. YpaBHeHue npsiMoii MPoXoJsilieil yepe3 ABe TOYKH U YpaBHeHUe NMPSMOH NMPOXoAsIIei
yepe3 JAaHHYI0 TOYKY C 3aJaHHBIM YIJIOBBIM Ko3(ppuuueHTOM (3anucamsv ypasHeHue u
00BACHUMb CMBICTL BX00UUX 8 He20 KOIPPUYUenmos).
11. YcjoBue mnapajiebHOCTH M TNEPHEHIUKYJIAPHOCTH NPSAMBIX (3anucamv YpasHeHus.
coomeemcmayiouue YKa3aHHvlM CIY4asIm U 00bACHUMb UX CMBIC]).

Bonpocs! k kos1okBUYMY Ne3.
«DYyHKIUD)

1. ®yukuus (Odwee onpedenenue, 0OCHOBHbIE NOHAMUSL: 001ACMb Onpedeielus, 001acms
3HAYEeHUl, YeMmHOCMb QYHKYUU, o3pacmanue u yovieanue QyHKYuu).
2. beckone4Ho 0osb1Ias ¥ OeckOHeYHO MaJsasi pyHkuus (ob1iee onpeaeneHue, TEOPEMbI O
0EeCKOHEUHO 00JIbIION U MaJON (PYHKLHUSAX).
3. IIpousBoanas pynkuuu (obuee onpeoenenue, 0CHO8HbIe Npasuia Ougpepenyuposarnust O
CYyMMbL, PAZHOCMU, YMHONCEHUS U OCLEHUL).
4. ®u3nyeckuii U reoMeTPUYeCKUH CMbICJ IPOU3BOJAHOM.
5. IlpousBoaHast c10xkHOI PYHKIMU (Popmyna 015 HAXOHCOeHUsL NPOUZBOOHOU CLOHNCHOTU
@dynxyuu).
6. Onpenenenne Bo3pacTanus U yObIBaHUs (PYHKIMH € IOMOIIbIO IPOU3BOIHOM (1eopemuvl
0 803pacmanuu u Yovl8aHuu GYHKYUU, MOUKU MAKCUMYMA U MUHUMYMAQ).
7. OnpeneneHne HHTEPBAJIOB BBINMYKJIOCTH M BOTHYTOCTH rpaguka GyHKIUH ¢ IOMOIIBIO
npou3BoAHOM (Teopembl 0 8bINYKIOCMU U 802HYMOCMU, MOYKU Nepecuda).
8. AcumnToTsl K rpaduky pyHKIMHU (6epmuranvrblie U HAKIOHHbIE ACUMNIMOMDbL).

3.4.2. Metoguyeckue MaTepuaJbl.

KonnmokBuym mnpuMeHSTCS IS 3aKperuieHusi NPONJAEHHOI0 TEOPETUYECKOro Marepuarna.
KouokBryM MpOBOAUTHCS Ha MPAKTHUECKOM 3aHATHU B BHJIE ONPOCA KXJI0T0 00y4aroIerocs
[0 IPEACTABJICHHBIM INepeuyHsiM BompocoB. Ha mpoenenme ompoca orBoauTbes 30 MHHYT.
Kaxnplii oOydaroluiics mosydaeT Mo TPU BONPOCA U3 MEPEUHs COOTBETCTBYIOIIEH Tembl. B
3aBUCUMOCTH OT TTOJTHOTHI OTBETa, 0Oyuaromuiics moiaydaet ot 0 1o 4-x. bamos.

OOyuaromiyecss MOIY4YarOT CIUCOK BOMPOCOB IO 3aBEPLICHUI0 U3YyUEHHsI COOTBETCTBYIOIIETO
OJ0Ka.



Crnucku BOIIPOCOB XpaHATCs Ha Kadenpe y mpernoaaBaress.

3.5. TecToBbIe 3aKaHusA

3.5.1. Tect
-2 4 0
1. Janamarpuma A=| 1 3 —5). Yemy paBeH 3JeMeHT MAaTPUIbI 2237
2 6 -1
1)6
2)-5
3)3
41
1 5 0
-1 -1 2
2. OnpejeanTe pasMep MATPHIBI A = _45 g g
2 2 0
o -1 4
Ddaus
2)Azxs
3)A;z
4HAq

3. Onpenesurens 3T0:

a) Yucio
6) Matpura

B) MHOXecTBO

i IR T B

r) IlociaenoBarenbHOCTH

4. llopsiaok onpeaeuTesIsi — 3TO:

a) JInama3oH 3HaYEHUI €r0 JJIEMEHTOB

0) 3HaucHUe

B) UncJi0 ero cTpok u cTos1010B

r) CymMMa UH/IEKCOB IEPBOTO AJIEMEHTA IEPBOM CTPOKHU



5. Touka NpUHAAJIEKUT MJIOCKOCTH TOJbKO B TOM Cjy4ae, KOraa

a) [IpoBen€nHbIN yepe3 3Ty TOUKY BEKTOP NapajjiesieH BEKTOpY HOpMalu
0) IIpoBenénnblii Yepe3 3Ty TOUKY BEKTOP NepHeHAUKYJISIPEH BEeKTOPY HOPMAJIH

B) IIpoBe€HHBIN yepe3 ATy TOUKY BEKTOP JIEKUT Ha KOOPIAMHATHON OCH

r) [IpoBenéHHbIi Yepes 3Ty TOUKY BEKTOP U BEKTOP HOpMaJIK 00pa3yloT MapauieorpaMm

6. Ecan BTOpPasi U TPEThbHA KOOPAUHATHI HAIIPABJIAIOLIECT0 BEKTOpa l'lpﬂMOfl B IIPOCTPAHCTBE
PAaBHbI HYJIIO, TO JUIITHUM SABJIACTCH BbICKA3bIBAHUE:

a) B 3Hamenarese cOOTBETCTBYIOLIETO YpaBHEHUS MPSMOIl OyayT HyIH
0) [Ipsmas nepnenauKyIsipHa miockoctu yOz

B) [Ipsamas nepnenaukymispHa ocsm Oy u Oz
r) Hanpasasiioniuii BeKTOp nepecTaéT 0bITh HANMPABJIAIOINIAM

250

7. Burumcanre npegen lim,._
A) 250

b)

B)0O

Nl

40

Fal

)

8. Boruucaure npenea lim,_ . (6 —

A)0 Bb)-34 B)l )6
9. Kakoe BbIcKa3bIBaHHE SIBJISICTCH JHIIHUAM IIPH ONPeIeJICHHH ABYX PABHBIX BEKTOPOB?
Hampasnensl B 0HY U Ty K€ CTOPOHY

[TapannensHbl

HNmeroT PpaBHBIC TJIMHBI

I R I B

OnuceIBaIoT OIHO U TO XK€ q)I/I3I/I"ICCKOC SIBJICHHUC

10. BexkTopbl Ha3bIBAIOTCA KOJJIMHEAPHBIMH, €CJIM

~
a) MIx cymMMa paBHa HYJIIO
¥ .
6) OHu pacnoJ/ioKeHbl HA OTHOM MJIH NMapaJlIeJIbHbIX NPSAMbIX
~
B) OHU ciy’kaT JUaroHaIsIMU NapaieiorpaMMa
~

r) OHM NepreHANKYISIPHBI

11. Y kakoii U3 KpMBBIX BTOPOI0 NOPS/AKA TOJIbKO O/1HA AUpeKTpHuca?



Chiniiny
[Tapabona

['unepOoma

I S B

Hu y ogHo#t, y Bcex Mo JIB€ AUPEKTPUCHI

12. Kakoe 13 NOHATHI He MMeeT OTHOIIEHUS K YJIIMIICY?

a) DKCIICHTPHUCHTET,

D

0) ACHMIITOTHI,

B) PaccrosHue ot Touku 10 ¢okyca,

0

r) MeHnbIas ock.

13. ApryMeHT KOMILJIEKCHOT'0 YHCJIA ITO:

PACCTOAHMEC OT Ha4Yajla KOOpAHWHAT 40 TOYKH, B BUJC KOTOpOfI OTO6pa)Ka€TC$I KOMIIJICKCHOC
qucio

MHUMas CIUHHNIa
¥ o o

YT'OJI, KOTOPbIM pagnuyC-BCKTOP OT Ha4Yajla KOOPAHWHAT 10 TOYKH, B BUJIC KOTOPOU
0T06pa>1<aeTc;1 KOMILICKCHOEC 4HUCJIIO0, 06pa3yeT ¢ ocwero Ox

CcaMO KOMILJIEKCHOE YHCII0 0€3 yqéTa 3HaKa

14. K 3anucn KOMIUIEKCHOT0 YHCJIA B TPUTOHOMETPHYeCKOH (popme He HMeeT OTHOLICHH S

~
apryMeHT KOMILJIEKCHOTO YHUCIIa
f o
CyMMa KOOpPJMHAT TOYEK, B BUAE KOTOPOH 0TOOPakKaeTCcsi KOMIUIEKCHOE YHCIIO
~
MOJ1yJIb KOMIIJIEKCHOTO YHMCJIa
~

MHHUMas CIUHHIa

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

15. IIpon3Boanas GyHKIUH paBHa

q, cos(x+3)—xsin(x+3 )

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

B.

r sin(x+3)—xcos(x+3 )



9x+5
f ==

16. IIpon3Boanas GyHKuUH x—10 paBHa
9 95 S5x

o (x—10) 6. 9ln(x—10)  ,  (x-10F - (x-10)
-l. -
[(6x+¢e" )dx

17. OnpeaesieHHbI HHTErPaJ —4 paBeH

a. 0 ie; —-e” B. 6+e I 2e
2 3dx

o0 —

18. HecoGcTBennbiii uuterpaa’ X pasen

a. l 6. 8.0 r. 3

19. PacnipenesieHue AUCKPETHOM CJIyYaiiHOH BeJMYHHBI X 3ajaHo Tadauuei

SHAYCHUA 41’ 3 4 6
BCPOHTHOCTI/I P 03 0 3 04
M(X)

MartemaTu4ecKoe O;KHJIaHue PaBHO

[

a_.4'5 6. 13 & 2.4 1.

20. BeposiTHOCTB, YTO KYOMK ynajeT Ha rpaHb " 5 ", IPU YCJIOBHM, YTO BbINA/AET HeYeTHAs
rpaHb, paBHa

l..u||—-
ta | =
| h
3

| =

a. 0. B.
3.5.2 Meroau4eckue MaTepHaJIbl

[Tonubiii 6aHK TecTOBBIX 3aMaHuil HaxoauTcs Ha Kadenpe u B SMOC «Moodley.
CTyAeHTHI MOTyYaroT TeCTOBBIC 3aJaHus (BbIONHI0TCA B TeueHue 30-60 muH. B 3aBucumMoctu

OT KOJINYECTBA BOIIPOCOB).

[Ipn npoBeneHMM TECTUPOBAHUS HE pa3pelIaeTcs IMOJIb30BAThCS NMPEAMETaMU COTOBOM CBS3U.
Kuuru, crnpaBouHas nuteparypa, JHMYHBIE 3alUCH, a TaKKe JIOOble Ipyrue marepualbl, 3a
UCKJTIOUEHHEM O(UIIMATBFHO JI03BOJICHHBIX, HE JOJDKHBI HaXOMUThCA HA CTOJIE 0Oydaromierocs,
M0JIb30BAThCS UMHU He paspemiaercs. (s MOonoXUTEeNbHOM OLEHKH HEOOXOIMMO MpPaBHIIbHO
BBINOJIHUTE MUHUMYM 50 % Tecta). TecT nmpoBepsieTcs mpernoaaBareieM B PyYHOM pexHMe, U
OLIEHKa COoO0OIIaeTcss CTYACHTY HE IO3/IHee 3aHATHs CIEYIOLIero 3a TeM, Ha KOTOPOM
IPOBOJWIICS TECT.



3.6. KoMIiIeKT BOIIPOCOB K 3K3aMeHY.
3.6.1. TeopeTu4eckue BONPOCHI M PUMEPHbBIE 321241 VISl IK3aMeHa.

TEOPETUYECKAS YACTb.
1. Matpuubl (onpedenenue, pazmepbt Mampuysl, paguvie MAmpuybl, K6AOPaAmHas mampuyda,
2NABHAsL OUACOHANb, eOUHUYHAS U HYIe8as MAMPUYd, MPaHCNOHUPOBAHHASL MAMPUYQ).
2. JleiicTBUSL HaJ MAaTpMUAMHU (ClodiceHue Mampuy, 6blYumanue Mampuy, YMHONMCEHUE
MAmMpuybl HA YUCTIO, YMHOJICEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUY).
3. O0paTHas maTpuua (8v6IpodCOEeHHbIE U HEBBIPOIHCOCHHbIE MAMPUYbIL, COIO3HAS MAMpuyd,
meopema «06 oopamuol mampuyey, hopmyna 0 COCMasieHuss 0OPaAMHOU Mampuybsl).
4. Onpenennrenu (onpedeieHue, cxema HAXOHCOEHUsT ONpedeumess nepeoco NopsoKa, cxema
HAXO0JICOeHUsT Onpederumeisi 6Mopo2o NopsioKd, CXema HAX0NHCOeHUs. Onpedeumens mpemove2o
nOpsIOKa, c8olCcmea onpedenumens, MUHOp, areedpauyeckoe 0ONOIHEeHUE).
5. Cucremsbl JHHeWHBIX ypaBHeHHH (obOwee onpedenenue uiu npumep, Kod@guyuenmol
cucmemvl, C80000HblE UNIEHbL CUCHEMbl, HEU3BeCmHble CUCHEMbl, OCHOBHASA U DACUUPEHHAS
Mampuya cucmemvl, 6eKMop Cmonbey Heu38eCmHbIX, 6eKmop cmonbey c80000HbIX YLEHO8,
Mampuunas hopma 3anucu CUcCmembl).
6. CoBMecTHOCTH JIMHEHHBIX CHCTEM YpaBHeHHWil (cosmecmHas cucmema YpasHeHui,
HeCo8MeCmHAs CUCmeMa YPasHeHuUll, onpeoeneHHdas U HeoNpeoeieHHAs CUCMeMA YPAGHEHULL).
7. PemieHue cucTeM JIMHEHHBIX ypaBHEHHMH ¢ TpeMsl Heu3BeCTHbIMU MeToaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe peuieHue cucmembvl, OECKOHEUHOE MHONCECMEO peuleHull,
OMCYmMCmeue peulerust y CUCeMmbl).
8. Oanopoanbie cucTeMbl ypaBHeHMil (onpedenenue, Hynesoe peuieHue, meopema «o
CYWecmeoB8aHuU He HYle8blX PeueHUll 0OHOPOOHOL CUCTEMbLY).
9. BekTopsl (onpedenenue, 0603HayeHUss 6eKMOPO8, eOUHUUHBILL 8eKMOp, OpM, KOJIUHEAPHbIe
8EKMOpPA, KOMNIAHAPHBLE 6EKMOPA, PAGHBLE 8EKMOPA).
10. JluneiiHble omepaluu HAJl BEKTOPaAMM (ClOdCeHUue 8eKmopos, Npasuio mpey20ibHUKdA,
NPAasuIo NApaiiesioespamma, GblYUMaHue 6eKMopos, YMHOICEHUE 6eKMOPA HA YUCTO).
11. KoopauHaTtsl BeKTOpa (3anuwume pasioxceHue 6eKmopa no opmam KOOPOUHAMHbIX Ocell,
KOOPOUHAMbL 86eKMOPA, OPMYNa OJis BbIYUCTICHUS MOOYISL 86eKMOPA, KOOPOUHANMbL 6eKMOPA NO
08YM MOYKAM, OelUCmeuUsi Ha0 GeKMopamu, NpeoCmasieHHbIMU 6 KOOPOUHAMHOU gopme:
CILOJICEeHUE, BLIYUMAHUE, YMHONICEHUE HA YUCTIO, VCL08Ue KOITUHEAPHOCIU 6EKMOPOS).
12. CkaasipHoe npou3sBeleHue (onpedeieHue u 0003HaAYeHUe, 3anuUcams oowyo gopmyny u
Gopmyny yepe3z KoopOUHaAMbL 6eKMOPOS, hopMyNa O onpedeneHus yena Mexncoy 6eKmopamu).
13. BekTopHoe npousBeneHue (onpeoenenue u 0003HaueHue, 3anuUcamv 00WYIO GopmMyry u
Gopmyny uepesz KoopouHamul, hopmyna niowaou NApAIIeI0SPAMMA U MpeyeoibHUKQ).
14. CmemanHoe mnpousBeaeHue (onpeoenenue u 0003HAYEHUe, BLIYUCTIEHUE CMEUAHHO2O0
npoussedeHus, 00vem napanienenuneod U NUpamuobl).
15. CucremMa KOOPAMHAT HA IUVIOCKOCTH (NPAMOY20/bHAL CUCEMA KOOPOUHAM, PACCMOAHUE
MeAHCOY O8YMSI MOUKAMU, KOOPOUHAMbL CEPeOUHbL OMpe3Kd, onpedelieHue TUHUU Ha NI0CKOCMU,
MOYKU nepecedeHus TUHULL).
16. YpaBHeHue NpSIMOii HAa MJIOCKOCTH (3anucamsv pasHvie hopmbl 3aNUCU YPABHEHUSL NPAMOU.
VpagHeHue NPAMOIL ¢ Y2lo8biM Kodppuyuenmom, obuee ypaguenue npsamotl, ypasHenue npamou
npoxoosaujeli uepes 06e MOYKU, YPAGHEHUe NPAMOU C 3A0AHHBIM YeN08blM KOdpduyuenmom u
npoxooswel uyepe3 OAHHYIO MOUKY, O0OBACHUMb HA3HAYeHue Kod(guyuenmos, 6xo0auux 6
VpasHenusl, yenosot kodghguyuenm).
17. ¥Yroa mexay npsiMbIMH. Y CJI0BHE NAPAJICJbHOCTH U NEPHEHINKYJIAPHOCTH NMPSAMbIX
(Banuwume opmyny ons onpedenenus yena mexcoy NPAMbIMU, OObACHUME HA3HAYEHUE
KO3(uyuenmos, 6xo0awux 6 ¢opmyny, 3anuwume Ycioue, Npu KOMOPOM 08e NpsaMble
NepneHOUKYIAPHbL U NAPANLETbHbL).



18. ®yukuusa (onpedenenue, odbracmv onpeodenenus QyHKyuu, ooaacmv 3HaA4eHull QYHKYuu,
yemHocms QYHKYUU, 8o3pacmanue U yovieanue QyHKYuL).

19. Mpenea ¢pyuxuuu (onpeodenenue no Ievine u Kowu, beckoneuno d6onvuias u OeCKOHeUHO
manas yHxkyus, meopemul 0 6€CKOHeUHO 6ONbULUX U OECKOHEUHO MANbIX (QYHKYUAX).

20. IlpoumsBognasi (QyHkuumM (onpedeneHue, GblUUCIEHUE NPOU3BOOHOU,  BbIUUCIEHUE
NPOU3BOOHOU CLONCHOU PYHKYUU, 2e0MemPudecKull U Yu3udeckuti CMbiCli RPOU3BOOHOL).

21. IlpuMeHeHHe NPOM3BOAHOH K HccaeqoBaHUI0 (GYHKUMU (803pacmanue u yoOviearue
@yukyuu (meopema — 0OCMAMOUYHOE YCIO8UE), IKCMPEMYM QVHKYUU, MOYKU MAKCUMYMA U
MUHUMYMA  DYHKYUY, meopemvl (00CmMamouHoe u HeoOX00uMoe YClosue), BbINYKIOCHb U
802HYMOCMb PYHKYUU, MOYKA nepeauda).

22. Heonpenesenusblii uaTerpa. (/lepsooobpasnas gyukyuu, onpeoeieHue HeonpeoeieHHoco
ummezpana, ceolcmea uHmezpaid, mabdauya UHMezpaios).

23. Onpenenennblii uHTErpana (Onpedenernue, c80UCMEa ONpedeleHHo20 UHmezpad,
eeomempuieckuil u Qpuzudeckuti cmuici, popmyaa Hetomona — Jletibnuya, eviuucienue
niowaoell nioCKux gueyp).

24. KomniekcHble yucaa (obwee onpedenenue, MoOyIb U ApSYMeHM KOMNIEKCHO20 YUCd,
MPULOHOMEMPULECKAs U NOKA3AMeNbHas hopMa 3anuci)

25. IndpepenunaiibHbie YyPAaBHEHHs NMEPBOro mopsiaka (oowue ceedenuss u onpeoenenue,
obuee u yacmuoe peuieHue ouppepenyuarbHo20 ypasHenus, oughgepenyuanvhsvie YypasgHeHus ¢
PA30eNAOWUMUCS  NePEMEHHbIMY, O0OHOPOOHble OugghepenyuanbHble YpPAasHeHUs, JIUHelHble
HeoO0HOpOOHble Oughghepenyuanvrbvle ypasHeHus)

26. In¢depennuaibHble ypaBHeHUs] BTOPOro nopsiaka (oowee onpedenenue, ooujee u
yacmuoe peuierue)

ITPAKTUYECKASA YACTD.
(IIpumepHBIi IEepeYeHs 3a1a4)

-3 5 7 3
1) lanb1 matpuiel: A = [ j, B= ( ] . Haiigute matpuny C, paBayto: C =34—-28.

0 1 2 -1
7 9 I 0 1
2) Beruucnute onpeaeauTean MaTpuil: a) A :( 3 J ,00 A= 0 3 2
-2 -3 1

-1 3
3) Haitnure marpuiy oOpaTHyto kK MaTpune A4 = ( 1 J .

—Xx+2y+z=5,
4) Pemute cucteMy ypaBHEeHUH, ncnomib3ys Gopmyinsl Kpamepa: 2x -3y +3z =1,

y—=5z=-9.

5) Jlansl aBa BekTopa: a =(—5;0;4) u b= (—8;9;0) . 3anummTe pas3nokeHue BEKTOPOB MO OpTaM

cucteMbl KoopauHat. Haitmure Moaynu BektopoB. 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 muockoctn 3amansl 1Be Toukn A(—1;-3) m C(0;-5). CocTtaBbTe ypaBHEHHE NPSAMOU
pOXOoALIeH Yepes IBe 3T TOUKH. YeMy paBeH yriioBoW KO3 PHUIHUEHT 3TON MPSIMO.

8) IocTpoiiTe MHMIO ypaBHEHHE KoTOpoii mMeeT BUL: (X +4)° +(y+2)° =9.



—3x*+x x*=2x-15 4x+3x* = x?

9) Beruncnute npenensl GyHknuii: a) im———, 0) im—————, B) lim .
) P by ) =3 8x+3 =2 x+43 ) w0 —Tx +x*
o o 6 sinx
10) Haiinure npousBomnyro ¢GyHkumii: a) y=-cigx+6x —4lnx, 6) y= m , B)
X+ 6x

y = (+/x — 8arcsinx)’.

11) Haiinute Haubolblee 1 HanMeHpluee 3HaueHne GyHkuun Y =4x” +64x —77 Ha orpeske
[-9:1]

3x° —5\/; +x
—dx.

Jx

13) Haiinure 1omaas KpUBOJWHEWHOW Tpamenuu, OrPAaHMYCHHOW CBepxy (yHKIHEH
y=5x"—2x, cHuzy y=0,ano 6okam npsiMbiMd x =0 u x=5.

12) Berauciure HeonpeaeIeHHbI HHTErpal: I

14) Jlambpl KomIIeKcHble uyucna: z, =3-4i, z,=14+2i, z,=6-—i. Breruucaure:

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

15) Haiinute obiee pemenue auddepeHunanbHoro ypaBueHus: xydx+(x+1)dy =0
16) Haiitu wactHoe pemienne nuddepennuansaoro ypasaenus: " —10y"+25y =0,
yIIOBJIETBOPSIIOIIETO HadanbHbIM yeroBusm y(0) =1, y'(0)=1.

3.6.2. MeToanueckne MaTepuaJIbl.

VYcnoBust 1 MopsSAOK mpoBeAeHus: 3kx3aMeHa fnanbl B [Ipunoxenun Ne 2 k Ilonmoxxenuro
[IB/I-07 «O mpoBeaeHUM TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluuu
00yJarouuxcs».

BaJibHO-pelTHHIOBasi OLIEHKA 3HAHUHM 00Y4aKOIIMXCSl COCTaBJIE€HA B COOTBETCTBUHU C
[IB/I-07 «O mpoBeneHUU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluu
oOyuaromuxcs». Kaxaplii sk3aMeHallMOHHbIN Ouier GopMupyercs U3 OJHOrO TEOPETUYECKOTro
BOIIPOCA U TPEX 3a/4ad.

IIPUMEP 39K3AMEHAIITHOHHOI'O BHJIETA

denepanbHOe rocy1apcTBeHHOE 0I01KeTHOE 00pa3oBaTeIbHOE
yupes/aeHue BbICIIero 00pa3oBaHusA
«BEPXHEBOJI’KCKUHN I'OCYJIAPCTBEHHBIN ATPOBMOTEXHOJJOI'MUECKHU
YHUBEPCUTET»
(PI'bOY BO «BepxneBosxcknii 'AY»)

KA®EJAPA TEXHUYECKOI'O CEPBUCA U MEXAHUKHU

DaKyJbTeT: HHKEHEPHO-2KOHOMUYECKHM

Kadenpa: TexHuueckoro ceppruca 1 MEXaHUKHU
CneuuaabHocTh (Hanpasienune): 36.03.02 3oorexHus
I[ncumumna: MaTeMaTuKa

®opma o0yueHnus: ouHas Kypc l cemectp 2

DK3aMeHAIMOHHBIN onyieT Nel



1. Marpuiipbl.
2. Ha mnockoctu 3amanbsl nBe Touku A(-1;-3) u C(0;-5). CocrtaBbTe ypaBHEHHUE TPAMOU
MIPOXOJISIICH uepe3 ABe ITH TOUKH. YeMy paBeH yriioBOi KOA(GOUIIMEHT 3TOM TPSIMO.

3. Jansl nBa Bektopa: a(-5;0;4) u 5(—8;9;0). 3anummuTe paslioKeHUE BEKTOPOB IO OpTaM

cuctembl koopauHat. Haitnure momyiu BektopoB. Haitnure Bektop ¢ = —a + 3b
4. Haiinute npon3BoHYy O (YHKITHA:
_ 4cosx +5x°

a) y=6x* —8Jx +3arccosx, 6) y—T,B) y =cosOlnx —5x").
nx

IIPUMEP OTBETA HA 9K3AMEHAIIHOHHbBIH FUJIET

Bonpoc 1.

Martpuiieii Ha3pIBaeTCs MPSAMOYTOIbHAS TAOIUIIA, COCTABJICHHAS M3 YHCEI, UMEIOIIasi M CTPOK H
n cTo01oB. B 3aBUCHMOCTH OT KOJIMYECTBA CTPOK U CTOJIOIIOB KaXKI0M MaTpHIle B COOTBETCTBUE
COIIOCTABJISIIOT €€ pa3Mep.

-1 50
Hamnpumep, marpuna 4 = 5 0 3 UMeeT pa3Mep 2x3, TaKk KaK COACPKUT 2 CTPOKH U 3

cTonona.
Uwucna, o0pa3yrolnue MaTpHILy, Ha3bIBAIOTCS JIEMEHTAMU MaTpHUIlbl. KakIblid 37IEMEHT MaTPHIIBI
UMeeT HOMEP, COOTBETCTBYOIIUI HOMEPY CTPOKH H CTOJI0Ia BRIOpaHHOTO 35ieMeHTa. Hanpumep,

-1 50
JUIsl MaTpulbl A = 3] JJIEMEHT d,, HAaXOJUTCS HA IIEPECEYCHUM BTOPOH CTPOYKH U

2 0

IIEpBOTO CTOJIOA U IMEET 3HAUCHHUE d,, = 2

I[Be MaTpulbl HA3bIBAOTCA PABHBIMH TOJIBKO B TOM CJIy4dac€ €CJIHM PaBHbI COOTBCTCTBYHOIIUC
9JICMCHTEI 9TUX MAaTpHUIIL.

-1 5 0 -1 5 0
Hanpumep, nBe marpuiisl 4 = u B= OyIyT paBHBI T.K. PaBHBEI BCE
puMep, I Y > 0 3 2 0 3 YAYT P p
COOTBETCTBYIOIINE JIIEMEHTHI 3TUX MATPHII.

ManI/IIIBI HMCIOIIUEC OAMHAKOBOEC KOJMYCCTBO CTPOK H CTOJ'I6HOB HAa3bIBAIOTCA KBAaApPATHBIMU.

5 3
Hanpumep, matpuna 4 = ) 1] SBIISIETCS KBAAPATHOW TaK KaK COJAEPKUT JIBE CTPOKHU U JBa
cToiora.
UYucna, uaymye U3 BEpXHEro JIEBOTO yrila B HIDKHMI MpaBblii, 00pa3yloT TIaBHYIO AHAroHalb

MaTpHILbI.

-1 9 0
Hanpumep, B MaTpunie B=| 2 7 1 |, rMaBHYIO JMaroHaigb 00pa3yroT eMeHTsl -1, 7 u 0.
3 50

KBanparHyto MaTpuily, y KOTOpOH IVIaBHYIO AMaroHajib 00pa3yloT €IWHUIIbL, IPU YCIOBHH, YTO
BCE OCTaJbHBIC DJIEMEHTHI PaBHBI HYJIIO HA3bIBAIOT €AUHUYHON. Takyro MaTpuily 0003HAUYAIOT C
MOMOIIbI0 cuMBOJa - E  EauHWuYHBIE MaTpullbl B 3aBUCHMOCTH OT KOJIMYECTBA CTPOK HIIU
CTONOIIOB MOTYT OBITh pa3HbIX MOPSAKOB. [1OpAIOK €IMHUYHONW MAaTPHIIBI PaBEH KOJIHMYECTBY
CTPOK HJIH CTOJIONIOB (WX YKCIIO OJMHAKOBO).

Hanpumep:
1 0
E= 0 1) eIMHUYHAS MaTPHIAa BTOPOTO MOpsiiKa (T.K. IB€ CTPOKH, WJIH JIBa CTOJIOIA)



1 00
E=|0 1 0| -eauHuuHas MaTpulla TPEThEro nopsaka (T.K. TPH CTPOKH, UM TPH CTONIONA)
0 0 1

Hyneas Matpuiia — 3T0 KBagpaTHas MaTpHUIIa, BCE 3JIEMEHTHI KOTOPOU paBHBI HYIIIO.
O06o03Ha4aeTcs ¢ HOMOIILI0 cuMBojia O
Hanpumep:

i

Martpuiia, nojgyyeHHas IyTeM 3aMEHBI BCEX €€ CTPOK CTOJIOLAMH ¢ COOTBETCTBYIOLIUMHU
HOMEpPaMH, Ha3bIBACTCS TPAHCIIOHUPOBAHHON. O003HAYAETCS ¢ TOMOIIBIO JOTIOTHUTEIBHOTO
CHUMBOJIA «T», HaJ 0003HaY€HUEM MaTpULbL, T.€.

B - matpuna

B" - TpaHcnoHMpOBaHHAs MAaTPULA

Hanpumep:

A= b3 OJ - MaTpuua A,
2 0 3
-1 2

A=|5 0] -marpunua A"
0 3

Bonpoc 2.

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

HAUTU: ypaBHeHHE NpsAMOii IPOXOSIIEH Yepes B¢ TOUKH; HAWTH yIIIoBOi KO (HIEeHT
IIPSIMOH.

PEIIEHMUE:

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

/’j? i

J_IJ'IH COCTaBJICHUA UCKOMOI'O YPAaBHCHUSA IPUMCHUM YPAaBHCHUC HpHMOﬁ HpOXOJIS{IJ_Ieﬁ qepe3 ABC
TOYKH, KOTOPOC NMECT BHU:

A
N
N

X=5 _V=Nh
Xy =X V=N ’
rae x;, 1 ), - KOOpANHAThl TOUKH A, X, 1 ), - KOOpAUHATBI TOYKH C.
[ToncraBuM naHHBIE B YpaBHEHHE U PE0OpazyeM:
x=(-) _ y=(-3)
0—(-1) —-5-(=3)’
x+1  y+3
1 =543




x+1=y—+3,

—2(x+D)=y+3.
[TpuBeneM ypaBHEHUE K 00IIEMY BUITY:
—2x+2=y+3,
—2x+2+y+3=0,
—2x+y+5=0 - ypaBaenue npsimoir AC, 3anucanHoe B 0011eM BUJIE.

Jis ypaBHEHUs IPSMOIA, 3aITMCAHHOTO B 00IIEM BUIE, YITIOBOU K03 duiimeHT onpenensercs

COOTHOILIEHUEM:
A
B
rae A, B, C — koadduninenTsl, onpezenseMble U3 ypaBHEHHsI IPSMOI, 3aMHUCaHHOTO B 00IIEM
Buae (Ax+By+C=0).
Torma A = -2, B=1, u 3Hauur:
k="CD s
1
OTBET: —2x+ y+5=0 - ypaBHeHue npsMoil, k =2.
Bonpoc 3.

JAHO: a(-5;0;4), b (—8;9;0) . 3anuiuTe paznokeHue BEKTOPOB MO OPTaM CHCTEMbI KOOPIMHAT.

HAWTU: MO/JTyJI BEKTOPOB, HAWTH KOOPAMHATHI BEKTOpA € =—d + 3b
PEILIEHUE:

Pasioxenue BEKTOpa 110 OpTaM CHCTEMbl KOOPAMHAT UMEET BUI: d =a i +a,j +ak .

Torpa:
a=-5 +4k,
b=-8 +9]

Motynib BEKTOPOB HaiiZieM ¢ TOMOIIbIO (POPMYIIBI: |Zz| =a= \/ (@) +(a y)z +(a.),
Torna:

d@| = a=(-5)" +(0)* +(4)° =41,

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

Hcxoanble BeKTOpa 3aJaHbl B KOOpaAuHATHON ¢opme. Haliiem BeKTOp ¢ MCIOJb3ys Onepaluu
CJIO’KEHUsI, BBIMUTAHUS U YMHOKEHHS Ha YUCIIO:

—a=(504),

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

¢ =(-19,27:4).

OTBET: G =-57 +4k, b=—8 +9], [d|=a =41, p|=b=+145, ¢ =(~19.27:4).
Bonpoc 4.

JIAHO: a) y = 6x* —8/x +3arccosx, 6) y = 4C09Sic—ntc5x3, B) y =cos(@Inx—5x").

PEHIEHUE:
a) y =6x* —8/x +3arccosx

BripaxeHne coaep>XuT npocthlie GyHKIMHU, a TAKXKE ONepaliy CII0KEHUs, BBIUUTAHUS U
yMHOKeHue Ha yncio. [Ipumenum npasuia quddepeHIMpoBaHus U BHIYUCIUM IPOU3BOAHYIO:

y = 6x* —8/x + 3arccosx



3" = (6x*)—(8v/x)+(3arccosx)’
' = 6(x*)-8(v/x)+3(arccosx)’
1 1

-3
2\/; VI+x?

4 3

NEEN

Y =6-4x> -8

Y =24x" -

_ 4cosx +5x°

9lnx
BripaxkeHne COACPIKUT OTEPAIUIO JCTICHUS U ONICPAIlMK CII0KECHUS M YMHOXKECHUS HA YHCIIO.
[Mpumenu npasuia qudGepeHIMPOBAHNS U BBIYHUCIIHA IPOU3BOIHYIO:

,  (4cosx+5x")(9Inx)—(4cosx+5x°)-(9lnx)'
Y= 2
(9Inx)

6) y

(—4sinx+15x*)-(91Inx)—(4cosx +5x°)- (9-1)
X
(91nx)’

(—4sinx + 15x2) -(9Inx)—(4cosx+ 5x3) . (2)
X
(91nx)’

y:

B) y =cos@Inx —5x")
DyHKIHS SBIAETCSA CIOXKHOM, OTHOCUTEIBHO TIPOMEXYTOUHOTO aprymenTa: 9Inx —5x*. Torna:
' =—sin(9Inx—5x*)-(9Inx —5x%)',

y’=—sin(9lnx—5x8)-(2—40x7)
X



