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1. IEJIM OCBOEHMS JUCIMILIMHBI (MOIYJIS)

[{enpro MaTeMaTH4EeCKOTO 0Opa30BaHUS SIBIISCTCS:

- BOCHMTAHME JJOCTATOYHO BBICOKOW MAaTEMATHUYECKON KYJIbTYPbI, PA3BUTHE MBIILUICHUS;

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

- MPUBUTHE HABBIKOB UCIOJIb30BAaHUSI MATEMATUUECKUX METOJOB U OCHOB
MaTeMaTUYeCKOTro MOJEITUPOBAHUS B IPAKTUYECKON JIEITEIHHOCTH;

- BBIPa0OTKA YMEHHS CAMOCTOSITEIILHO PACIIUPSITh MATEMATUYECKUE 3HAHUS U TTPOBOUTH
MaTeMaTUYECKU aHAJIN3 IPUKJIAAHBIX 3a7a4.
3ama4yn TUCIUIUIMHEI — (POPMUPOBAHUE KOMIIETCHIIMIA HAITPABJICHHBIX Ha!

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

- OCBOCHME CTYJAEHTaMH METOAOB U OCHOB MaTEMaTUYECKOTO0 MOJEIMPOBAHHS B
MPAKTUYECKOU JIeSITEIIbHOCTH;

- (GopMHpOBaHHE HABBIKOB pEHICHUS MPO(eCcCHOHATBHO-OPUCHTHPOBAHHBIX 337a4 Ha
OCHOBE MATEMATHYECKOTO MOJICITUPOBAHHS

- JaTh CTyJAeHTaM 0a30BbIe 3HAHUS JIJISi CAMOCTOSITEILHOTO OCBOCHHSI B CITy4yae
HEOOXOJUMOCTH APYTUX Pa3/IeIOB MAaTEMATHKHU JJIsl PEIICHUS MPUKIATHBIX 3a/1a4.

2. MECTO JUCIHUILIMHBI (MOJY.JI51) B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI

B coorBeTcTBUM C yueOHBIM
IJIaHOM AUCLUIIINHA

OTHOCHUTCSH K* O0s3aTenbHON YacTh

Crartyc IUCUUTIIUHBL** 6azoBas

OO0ecneuynBarounne

(mpenmecTBymOIIUE) [[IxonbHBINA Kypc MAaTEMaTUKH

TUCIIAIIJINHBI

ObOecmeuynBaeMEble ®usuka. MeTobl HayYHbIX HCClIeI0BaHUK, MexaHu3aus
(mocneayromue) ’KUBOTHOBOACTBA, OCHOBBI IPOEKTUPOBAHUS
TUCIIAIIJIUHBI SKUBOTHOBOIYECKUX OOBEKTOB

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

Howmep(a)
pasnena(oB)
JTUCHUTUIAHBI
(Momyms),
udp 1 HauMeHOBaHUE Wupnkarop(bl) JOCTHKEHUS KOMIIETEHIAN / OTBEYAIOUIETo(1X)
KOMITETEHIINU IUTAHUPYEMBIE PE3YJIbTaThl 00yUeHUS 3a (hopMHpOBaHKE
JTaHHOTO(BIX)
WHIUKATOPa(OB)
JOCTYDKEHHUS
KOMIIETEHIIMT
OIIK - 1 WN-1omnk-1
Crnoco6eH pemats THIIOBBIE  |J[eMOHCTpUpPYET 3HAHHWE OCHOBHBIX  3aKOHOB
3aja9u MPo(ECCHOHATIBHON  |MaTeMaTH4eCKuX, €CTECTBEHOHAYYHBIX u
JesITeNIbHOCTH Ha OCHOBE 3HaHUH |001IenpoecCHOHANbHBIX JUCLUIUTUH, BCE
OCHOBHBIX 3aKOHOB HEOOXOJIUMBIX ISl pEIleHHs THIOBBIX 3ajad B
MaTeMaTHYEeCKHX, 00J1acTH arpoOHOMMH, MPOM3BOACTBA, NEPEPaOOTKH
€CTECTBCHHOHAYUYHBIX U U XpaHEHHs CENIbCKOXO03IHCTBEHHON MPOIYKIIHH.




obmienpodeccnoHaTbHBIX WUI-20mx-1

€CTeCTBEHHBIX HayK s
B arpoHOMUH,

JWCUUILUIMH ¢ mpuMeHeHneM  |Mcmonb3yer  3HaHMA OCHOBHBIX
UH()OpPMALMOHHO- MaTeMaTHYECKUX |
KOMMYHHUKAIUOHHBIX peuieHust CTAaHTApTHBIX  3a1ad

TEXHOJIOTHH NpPOU3BOJACTBA,  NEpepaboTKU |

NA-30mx-1

arpoOHOMMUH,

MPOU3BOJICTBA,
XPAHEHMUsI CEJIbCKOX035IMCTBEHHOM NPOAYKIINHI

CEJIbCKOXO3SIICTBEHHOU NMPOTYKIIUH.

[Tpumensier MH(OPMAILMOHHO-KOMMYHHUKAI[OHHBIC
TEXHOJIOTHH B PELICHUH THIOBBIX 331a4 B 00JaCTH
nepepadoTKu U

3aKOHOB

XpaHCHHUA

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1. Conep:xanue JTUCUMILIMHBI (MOXYJIS)

4.1.1. Ounasn gpopma:

n/m

Temsl 3angaTuii

Bugp! yueOHbIX

3aHATHN 1

TPYAOEMKOCTb, Yac.

JIEKIIAU

MPAKTHYECKUE
(cemmHapcKue)
nabopaTopHbIe

CaMOCTOSTEeTTbHAS
paborta

KonTposb 3nanuit*

[TpumeHsieMble aKTUBHBIE U
MHTEPAKTHBHBIC
TEXHOJIOTHH 00YYCHUS

1

2

N
)

o)}

|

1.9a

e€MeHTbI JIMHEHHOM ajredpbl.

1.1.

Marpuupl. Onpeaenureni. MUHOD.
AnreGpanyeckue A0MOIHEHUSI.
OOGparHast MmaTpuIia.

1.2.

CucreMbl TMHENHBIX YPaBHEHUM.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX
YPaBHEHUM.

[IpobnemHuas nexuus.
[IpoGieMHBIiH cemMuHap.

2. 90

€MEHTbI BEKTOPHOM aJ1re0dpsbl.

2.1.

CkalsipHO€, BEKTOPHOE U
CMEIIIaHHOE MTPOU3BEICHHE
BEKTOPOB.

BekTtopsl. JleiicTBUS Hall BEKTOpaMHU.

—_—

[IpoGiieMHas Jiekius.
[MpobnemHusIli ceMuHap.

3. An

AJTUTHICCKAA TCOMETpPUsI.

3.1.

[enenne orpes3ka B 3aJaHHOM
COOTHOIICHUH.

[psimast Ha TockocTH. JINHUK
BTOPOIO MOPSIKA.

Cucrema xoopauHar. [[muHa oTpe3ka.

3.2.

YpaBHEHHE NPAMON Ha MIOCKOCTH.
Buapl ypaBHeHUs NpsAMON Ha
IIJIOCKOCTH.

3.3.

JInaun BTOporo nopsaaka. Kpussle,
3a/laHHbIe TTApPaMEeTPUIECKUMHU

Durc.

ypaBHeHUsAMU. | nmiep6omna. [Tapabora.

[Ipobnemuas nexuus.
[MpobneMHbIl ceMuHap.




1 2 3 4 |15 6 7 8
KowmmekcHpie ncna. Anredbpandeckas
(dbopMa KoMILIeKCHOTrO 4yncia. JleiicTBus
3.4. |c KOMIUIEKCHBIMH YUCJIaMH.
I'eomeTpuueckas HHTEpIpETAIHAS
KOMIUIEKCHBIX YHCETI.

—_—

[\
1

[\

Tpuronomerpuueckas popma 1 |2 - 12 K, [lIlpoGnemHas nexuus.
KOMIUIEKCHBIX uMcen. [lokazarenbHas KP, |[IpoGaemHubIii ceMuHap.
3.5. |popma KOMIUIEKCHBIX uncen. PeweHune Ok
YPaBHEHMI C NOMOLLIO KOMTMIEKCHbIX
yucen.
4. MaTremaTH4yecKuii aHAIU3.
Oynxrwus. [Ipenen hyHKIHN. 2 14 - 6 K, [IpobnemMHuast TeKITH.
49 HenpepeiBrocts ¢pynkiun. [lonstue KP, [[IpoGnemHsbIii ceMuHap.
" |mHOXecTBa. [Ipenen pynkuuu. Ok

Breruuciienue npeienos.
5. InddepennmanbHoe HcuncaeHue (PYHKIMM OXHO MepeMeHHOI.

[MpousBoaHast GyHKINU. 2 |4 - 16
5.1. |Auddepentman ¢pyaxmun. [IpaBuno
JlonmTas.
I'eomeTpudeckuii CMBICT IPOU3BOIHOMN. |1 |2 - |4 K, |[IpoGnemuas nekiusl.
[Moustie nuddepenmnana. KP, [[IpoGnemHsbiii ceMuHap.
5.2. |{'eomeTpHUYECKHI CMBICT )
muddepennuana. [Ipakrnaeckuii cMbIcT
quddepeHnuana.
6. UaTerpanbHoe McyucaeHHe.
Heonpenenennslii uarerpan. Metoaer 2 |4 - 16 K, |[IpoGnemuas nexiws.
6.1. {uaTerpupoBanus. Meron 3aMeHbI KP, |l[IpoGaemHubril ceMuHap.
IepEMEHHOI. Ok
OrnpeieieHHbII HHTETPal U €ro 2 4 - |4 K, |[IpoGnemuas nekiusl.
cBolicTBa. IHTErpupoBaHUe MO YacTsIM. KP, |l[IpoGaemHubril ceMuHap.
6.2. |[MeToJ1 3aMeHbI EPEMEHHOH. Ok

Brruucnenue moniagy QUrypsl, JIHHBL
JIyTH KPUBOMH.

Bcero uacos:|18 |36 |- |50 |40
* YkaspiBaercst popma koHTposst. Hampumep: KP — konTposnbHas padora, K — komnokBuywMm, 3a — 3auer,
30 — 3a4eT ¢ OIEeHKOH, DK — 3K3aMeH.

4.2. Pacnpenenenue 4acoB IMCHUILIAHBI (MOAYJIsI) IO BUAAM padoThl M (pOpMa KOHTPOIA™

4.2.1. Ounasn ghopma:

. 1 xypc 2 Kypc 3 Kypc 4 xypc
Bun zaggarui I 3 3 1 5 6 7 3 HUTOI'O
Jlexun 18 - 18
JlaboparopHbie - - -
[IpakTuueckue 36 - 36
KonTtakTHO# paboThI 54 - 54
CamocrosTensHas padoTta 50 - 50
Kontpoinb 40 - 40
®dopma KOHTPOIIS Ok - Ok
Hroro| 144



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

5. OPTAHU3ALIMUA U YYHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCIHUILINHE

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI N0 AUCHUILIHHE (MOAYJII0)
Opraau3anys caMOCTOSTEIbHOM paboThI CTy1IeHTOB ocHoBaHa Ha [IB/[-12 O camocTosTenpbHOM
paboTe 00yUaroIIUXCsl.

— IloaroroBka K MNpPaKTHYeCKHM 3aHATHAM (HM3Y4YCHHE TEOPETHUECKOro Marepuaia Iio
KOHTPOJIbHBIM BOIIPOCaM, MOJTY4YaeMbIM Ha KaXKIOM IMPAKTHUYECKOM 3aHSATHH, [0 MaTepuagam
OCHOBHOI1 U JIOTIOJIHUTEIbHON JIUTEPATYPBI, a TAK KE MATEPUAIIOB JIEKIIHII)

— Tembl HHAMBUAYAJIBbHBIX 32/IaHUI (MHAMBUAYAJIbHbIE IOMAILLHUE 3aJaHNS):

1) Matpuiisl 1 onieparnuu Haj HUMH. OnpeennuTeInn.
2) CucreMbl TUHENHBIX YPAaBHEHUM.
3) OnHOpPOHBIE CUCTEMBI YPaBHEHUH.
4) BekTopbl U omnepanuu Haja HUMH. [IpousBeneHuss BEKTOPOB (CKajIsipHOE, BEKTOPHOE,
cMmelianHoe). ['eomeTpruyeckoe MpuiiokKeHHe BEKTOPOB.
5) JIuaum Ha TUIOCKOCTH.
6) [lpenen pyHkuUU.
7) [IpousBogHasl.
8) [IpuMeneHne MPoOU3BOAHON K MCCIEAOBAaHUIO rpaduka QyHKIIHH.
9) HeormpeneneHHblii HHTETpall.
10) OnpeneneHHbIN HHTETPAJL.
11) KommnekcHble uucina.
— Tembl, BBIHOCHMBbIE HA CAMOCTOSITEIbLHYIO IPOPAdOTKY:
- Jlunum BTOpOTO MOPAIKA.
- KoMIuiekcHble yncna.

Jist mpopaboTKN TeM BBIHOCUMBIX Ha CaMOCTOSITEIbHOE M3Y4YeHHE HEOOXOAMMO HCIOJIb30BaTh

OCHOBHYIO U JIONIOJIHUTEIBHYIO TUTEpaTypy (cM. 1. 6.1. — 6.6.)

— Tembl KypcOBBIX IPOEKTOB/PadoT:

- KypcoBble paboThl HE Tpe1yCMOTPEHBI

— Jpyroe (pedeparsi):

- Brimonnenue pedepara He IperyCMOTPEHO

5.2. KoHTpOJIb caMOCTOSITEILHOI PadoThI
OreHka pe3yabTaTOB CaMOCTOSTENbHON paboThl OpraHU3yeTCsl CIeIyIOIUM 00pa3oM:
- IPOBE/ICHNE MTMCbMEHHBIX ONPOCOB HA MPAKTUIECKOM 3aHSTHH,
- MPOBEpPKa WHIUBUAYATbHBIX TOMAITHUX 3a/1aHUH,
- paboTa Ha MPAKTUYECKOM 3aHSTHH,
- KOJUTOKBHYMBHI,
- KOHTPOJIbHBIE PA0OTHI,

5.3. YueOHo-MeTOAUYECKOE OOecTieueHHe CAaMOCTOATEIbLHOH padoThI
[Tpy BBINONHEHUH CaMOCTOATENBHOM pabOThl PEKOMEHIYyETCsl MCI0JIb30BaTh OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATYPY, METOAMYECKUE YKa3aHUs, yKa3aHHbIe B 1. 6.1. — 6.6.

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

6.1. OcHOoBHas1 yyeOHasi JIUTEpaTypa, HeOOX0AMMAsA /ISl OCBOCHUS M CIIUTIIUMHbI
1) byrpoB f.C. Beicmas maremaruka. B 3-x 1. T.1: yueOnuk ans ctya. Bysos / 5. C.
byrpos, C. M. Hukonsckwuii; mog pea. B.A. CagoBaudero. - 9-e u3z., crep. - M.: [poda,



2008. - 284c.

2) byrpoB f.M. Bricmas matematuka. B 3-x T1.T.2: yyeOnuk st crya. By3oB / 1. M.
Byrpos, C. M. Hukonbckuii; mox pea. B.A. CagoBHuuero. - 8-e. u3z., crep. - M.: Jlpoda,
2007. - 510c.

3) 3aiines W.A. Bricmas maremaTuka: ydeOHUK st cTya. By30B / W. A. 3aiiues. - 4-¢ us.,
crep. - M.: Jlpoda, 2005. - 398c.

6.2. lonoHUTeIbHAST y4eOHasi JUTepaTypa, HeoOXoauMMAasi Jisi OCBOEHHSI JHCUMILJIMHBI
(Mmomyuis)
1) llIunavyeB B.C. Bpicmas maremaruka: yueOHuK it By30B / B. C. lllunades. - 5-e u3n.,
crep. - M.: Beicu. mik., 2002. - 479c.

6.3. Pecypcsl cetu «AHTEepHET», HEOOXOAMMBIE 1JIS OCBOCHHSI JUCHUIIIMHBI (MOYJIs1)

1) http://ru.onlinemschool.com/math/assistance/matrix/ - MaTpUYHBIN OHJIAWH KaJIbKYJSATOP,
MIPUMEHSEMBIH U1l IPOBEPKU BHIYUCIICHU.

2) http://ru.onlinemschool.com/math/assistance/integrate/ - OHJIAlH  KaJIBKYJIATOp  JJIS
BBIYMCIICHUSI HEONPENENICHHbIH U ONPEAEICHHBIX MHTETrPalioB, IPUMEHSIEMBIN Ui
MPOBEPKH MOJIYUYECHHBIX PELICHUN.

3) http://ru.onlinemschool.com/math/assistance/limit _derivative/ - OHJalH KaJbKyJsATOp IS
BBIYMCIICHUS] MPOU3BOJHBIX U MPEAESIOB, NPUMEHSEMBbII IJii MPOBEPKHU BBIMNOJIHSIEMbIX
3a1aHUM.

4) http://ru.onlinemschool.com/math/assistance/complex number/ - OHIAWH KaNbKYJISATOP IS
pEelIeHus 3a]1a4 C KOMIUIEKCHBIMH YHCIIaMU.

6.4. Meroanueckue yKa3aHus 1Jis1 00y4al0MUXCs 110 OCBOCHUIO TN CHUILIMHBI (MOXYJIA)

1) «Jluneitnas anrebpa». VYuebuo-meroamueckoe nocobue. KamuukoBa M.JI., TaTtueBckuii
I1.b. UBanoso: ®I'bBOY BO HBanosckas 'CXA, 2020. - 68 c.

2) «DneMeHThl BEeKTOPHOH anreOpbl U aHAIUTUYECKOM reoMeTpun»: Y 4eOHO-MeTOInYecKoe
nocobue. Tatuesckuii I1.b., 3akunuak A.M. UBanoso: ®I'BOY BO Hpanosckas I'CXA,
2021.-116c.

3) besymoBa M.A. CO0OpHUK MHIMBHyaJIbHBIX 33/JIaHUN MO BBICHIEH MaTeMaTuke : y4deo.
MeTo. mocodue /s cTya. Beex crell. / M. A. besymosa, Cokonos H A., bo6posa H.B. -
Hsanoso : UI'CXA, 2017. - 54c.

6.5. HWndopmaumoHHble CcHpPaBOYHbIE CHCTEMbl, HCIOJIb3yeMble [Jisi OCBOCHMA
AUCHHILIMHBI (PU HEOOXOAUMOCTH)
1) Hayunas snextponnas 6ubauoreka eLIBRARY.RU: https://elibrary.ru/defaultx.asp

6.6. IlporpamMHOe olOecrneyeHue, MCMOJb3yeMOe I OCBOCHHS JAUCHUILIMHBI (MOIYJIs1)
(nmpu HEOOXOAUMOCTH)

1) OmnepanuonHas cucrema Tumna Windows

2) Wurepuer-6pay3epsl

3) HHrerpupoBaHHBIN MakeT NPUKIAIHBIX IporpamMM obiiero HazHaueHust Microsoft Office.

6.7. HNudpopmannonHbie TEXHOJIOT'HH, HCII0JIb3yeMbIe npu OCYILIECTBJICHNH
00pa30BaTeJILHOIO NMPoLecca Mo AMCIHUILINHEe (MOYJII0)
1) LMS Moodle.
2) Hcnonb3oBaHume pecypca http://i-exam.ru i MOATOTOBKM K KOMIIBIOTEPHOMY
TECTUPOBAHUIO.



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

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

Ne
/o

HaumenoBanue crienuanu3upoOBaHHBIX
ayuTopuil, KaOMHETOB, TabopaTopuil u

mp.

Kpatkwuii nepedeHb OCHOBHOTO 000PY10BaHHS

VYyeOHbIC ayaUTOPUU JJISI TPOBEIACHHS
3aHATHH JIEKIIMOHHOI'O TUIIA

YKOMIUIEKTOBaHA CIICIIUATN3UPOBAHHOM
(yueOHoit) Mebernbo, HabopoM
JIEMOHCTPAILIMOHHOTO 000PY/I0OBaHMS B Y4eOHO-
HAIJISIHBIMH I0COOUSIMH, 00€CIICUMBAIOIUMHU
TEMaTUYECKHE WLTIOCTPAIUH,
COOTBETCTBYIOIIHE paboyeii mporpaMme
JUCIIUIUIMHEI, a TAK)KE TEXHUYECKUMH
cpeacTBaMu 00y4eHus (TIePeHOCHBIM
MYJIbTUMEUHHBIM TIPOSKTOPOM, IIOPTATHBHBIM
KoMIbroTepoM Tuna « HoyToyk», mepeHoCHBIM
Pa3ABIKHBIM 3KPaHOM), CITYKAITUMH IS
npeIcTaBICHHs y9eOHOM nHpopMauu
0O0JIBIIION ayTUTOPHH

VYyebHas ayIMTOpUH JIJIs1 TPOBEICHUS
3aHATUN CEMUHAPCKOIO TUIIA

YKOMILIEKTOBaHA CTIeMAN3UPOBAHHON
(yueOHoif) MeOeblo, MePEHOCHBIMHU
TEXHHUYECKUMU cpeacTBaMu o0y4eHus,
CIyXalllMMU U1 TpeAcTaBiIeHHUs y4eOHOI
uH(popMaluu

Ilomenienue nist caMOCTOSTEIILHON
paboThI

YKOMITJIEKTOBAHO CHeLUaTU3UPOBAHHON
(yueOHOI) MeOeInbio, OCHAIIEHO KOMITBIOTEPHOM
TEXHUKOM € BO3MOYKHOCTBIO MOJKIIOUEHUS K
cetn "MHTepHEeT" M 00ECIeYeHO JOCTYNOM B
3JIEKTPOHHYIO UH(POPMaLMOHHO-
00pa30BaTENIbHYIO Cpely OpPraHU3aLuu

VYuebHas ayIUTOpUs IJIs TEKYIIETOo
KOHTPOJISL U TPOMEXKYTOYHON
aTTecTaluu

YKOMIIJIEKTOBaHA CHeLUAIN3UPOBAHHON
(yueOHoI1) MeO0ebio, MEePEHOCHBIMU
TEeXHUYECKUMHU CpeAcTBaMU o0yueHus,
CIy’)KalllAMU /i1l TIPEJICTaBIICHUS  Y4eOHOMH
uHpopMauu

IIpunoxkenune Ne 1

K pa0o4eil nporpamMme no JMCHUNJINHEe (MOAYJII0)

®OHJ OHEHOYHBIX CPEACTB IO AUMCHUIIJIMHE (MOAYJIIO)

«MaTeMaTukKa»

1. Ilepedyenb KoMneTeHU N, OpMUPYEMBIX HA JAHHOM JTale

1.1. Ounasa popma:

udp n Haumenoanue | WMuankatop(bl) JOCTHKEHUS KOMIIETEHIHN / dopma Onenovnsie
KOMIIETCHLIUU IUIAHUPYEMBbIE PE3YJIbTaThl 00yUeHHS KOHTposs™* CpencTBa
1 2 3 4




OIIK - 1
CriocobeH pemaTh
THUIIOBBIC 33/1a41
podeCCHOHATTEHOM

JCATCIPHOCTH HAa OCHOBC

3HAHUM OCHOBHBIX
3aKOHOB
MaTeMaTHIECCKHUX,
€CTECTBEHHOHAYYHBIX U

o0menpodeccnoHaTbHBIX

JHCIUTUINAH C
NpUMEHEHUEM
MHQOPMAaIIIOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH

W-1lonk1
JeMOHCTpHUpYyeT 3HaHHE OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX

MAaTEMAaTHYCCKHUX, n

obmmenpodeccHOHATHEHBIX TACITATIINH,

HEOOXOUMBIX JUUIS PEUICHHUS THITOBBIX 33]a4 B
obnactu arpoOHOMUH, MPOU3BOICTBA,
mepepadoTKH u XpaHCHHS

CEIIbCKOXO35ICTBEHHOU MPOYKIIMH.

K, Ox, 1

CEM

1. KomIiekTol
TECTOBBIX 3aJJaHUM
2 .KOMILJIEKTHI
KOHTPOJEHBIX
3aJIaHAH 110

H,II'ZOHK-I
Ucnons3yet
MaTEeMaTHYeCKUX M €CTECTBEHHBIX HayK s

3HAHUSI OCHOBHBIX  3aKOHOB
pellicHHusT CTaHJAPTHBIX 3a/la4 B arpOHOMUH,
MPOM3BOJICTBA, TEpepabOTKH W

CEIIbCKOXO35ICTBEHHOU NMPONYKLIVH.

XpaHeHUs

K, Ok, 1

CEM

BapHaHTaM
3. BOIIPOCHI TIO
TemaM (paszzernam)
JUCITUTLTAHBI
4. Tembl
pedepaTos.

5. KoMIuiekTs

HI['E}OHK-I
[Tpumensier nHGOPMALIMOHHO-
KOMMYHUKAITMOHHBIC TCXHOJIOTUU B PCIICHUN
TUIOBBIX 3a/1a4 B 00JIaCTH arpOHOMHH,
MIPOU3BOJICTBA, TePepabOTKU M XpaHSHUS
CEIIbCKOXO35IICTBEHHOM POAYKIIUU

K, Ox, 1

CEM

3K3aMEHAIIMOHHBIX
BOIPOCOB, 3K3.
OMIIETHI

* Vkazvieaemcsa ghopma konmpons. K — xonnokeuym, Ix-sk3ameH. OUEHOUHBIE CPEICTBA MPUBEICHHI B
cootBetcTBuH ¢ [lomoxenuem [IB/I-06 «O ¢onae onenounsix cpencts» (IIpumoxenne Ne 1).

2. lloka3aTteim ¥ KpUTepUN OLEHUBAHUS CHOPMHPOBAHHOCTH KOMIETEHUMH HA JaHHOM
sTamne ux (pOpMHUPOBAHMS

Kpurepuu onenuBanus™
IToka3zaren
. HEYJIOBJIETBOPUTENBHO| YAOBIETBOPUTEIBHO XOpouo OTIIMYHO
HE 3a4TEHO 3a4TEHO
1 2 3
ITonnora |YpoBeHb 3HaHU | MUHUMAJIBHO YpoBeHb 3HaHUN B|YpPOBEHb 3HAaHUU B
3HaHUM  |HWKE MUHHMMAJbHBIX|IOMyCTUMBIH YPOBEHb|0OBEME, o0beme,
TpeOOBaHUI, MMENH|3HAHUN,  JOMYIIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM
MECTO rpyObIe|MHOTO HerpyOBIX|TporpaMmme nporpamme
omHOKH ommnoOoK MOJTrOTOBKH, MOJTOTOBKH, oe3
JIOITYILIEHO HECKOJIBKO|OIHO0K
HETpyObIX OMIMOOK
Hanuuue |IIpu pewenuu|IIponemoncrpuposan |[Ipogemoncrpuposan |IIpogemoHcTpupoBaH
YMEHMM  |CTaHJApTHBIX 337a4 HE|bl OCHOBHBIE YMEHHS,|BI  BCE  OCHOBHBIE|BI ~ BCE  OCHOBHBIE
MIPOJIEMOHCTPHUPOBAHBI [PEIICHBI TUIOBBIE|YMEHUS, PEIIEHBI BCE|YMEHHs, PELIEHBI BCE
OCHOBHBIE YMEHHUS, |[33]Ja4l C HEerpyOBbIMU|OCHOBHBIE 3a/adll C|OCHOBHBIE 3aJlaud C
UMeNu MecTo rpyOble|ommrOKkamu, HETpyObIMH OTJICIbHBIMH
OHOKH BBITIOJTHEHBI Bce|omunoKamy, HECYIIECTBEHHBIMU
3aJlaHusl, HO HE B|BBITIOJIHEHBI BCE|HEeI0YeTaMH,
MIOJTHOM 00BeMe 3aJaHUsl B  TIOJTHOM BBITIOJTHEHBI BCE
o0beme, HO[33JJaHUsI B  IIOJIHOM
HEKOTOPBIE cloobeme
HeJ04YeTaMu
Hanynuune |IIpn pemennu|meerca IIponemoncTpupoBan |[IpogeMoHCTpUpOBaH
HaBBIKOB |CTaHJAPTHHIX 33Ja4 HE|MUHUMAJIbHBIA HA00p|bl  0a30Bble  HABBIKH| b HaBbIKU pH




(BameHue |MpoIEMOHCTPUPOBAHKI [HABBIKOB JIJISl PEIICHHUS [[TPH PelICHUY |pelICHUN

OTBITOM) |0a30BBIE HaBBIKY,|CTAHAAPTHBIX 3a/ad C|CTAaHAAPTHBIX 3aJa4 C|HECTaHAAPTHBIX 3ajad
AMEH MECTO TPYyObIe|HEKOTOPHIMHU HEKOTOPBIMU 0e3 OIMOOK u
OITUOKHU HEJ0YeTaMU HeJ04YeTaMu HEJI0UETOB

Xapaktep |Kommerenmus B|ChopmupoBanHocTh  |ChopmupoBaHHOCTh  |CHOPMHPOBAHHOCTD

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

chopmupo |chopmMupoBaHa. COOTBETCTBYET COOTBETCTBYET MOJTHOCTHIO

BaHHOCTU |MIMeromuxcs 3HaHUH, MUHUMAJIbHBIM TpeOOBaAHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHHUH, HAaBBIKOB|TPEOOBAHMSIM. Nmerommxcss 3HAHHM, |TpeOOBAHUIM.

145071 HEJIOCTATOYHO st Ameromuxcst  3HaHUM,|yMEHUW, HaBbIKOB H|MMeromuxcs 3HaHU,
peuieHus YMCHHIA, HAaBBIKOB B(MOTHBAallMM B II€JIOM|yMCHUMN, HABHIKOB U
MIPAKTHIECKUX LIeJI0M JIOCTATOYHO|TOCTATOYHO JUTSI MOTHBAIIAA B TIOTHOU
(mpodeccHoHANBHBIX) |ITST peTIeHus | peeHns Mepe IOCTaTOYHO IS
3a1a4 MIPAKTUIECKUX CTaH/IapTHBIX pEUICHUS  CIIOKHBIX

(mpodeccHOHANBHBIX) [MIPAKTUYECKUX MIPAKTHYECKUX
3amay, HO Tpelyercs|(mpodeccnoHanbHBIX) ((TpodeccrnOHaTbHBIX )
JIOTIOJTHUTETbHAS 3a1a4 3a1a4y

MPaKTHKa o

OOJIBIIMHCTBY

MIPAKTHYECKHX 33124

YpoBeHb

chopmupo

BaHHOCTHU Huzkuit Huxe cpennero Cpennuit Bricokuii

KOMIICTCH

Ui

* Hpenodaeameﬂb enpase  U3MeHumbsv Kpumepuu OUEeHUBaHusl 6 coomeemcmeuu

ocobennocmamu OIOI1

3. OueHo4HblIe cpeAcTBa
3.1. KoMIuieKT 3ajaHuH JJIs1 JOMALIHET 0 NPAKTHKYMA.
3.1.1. O6pa3upl 3agaHuil 1J1s1 AOMALIHEro0 MPAaKTHKyMA.

JOMAIIHEE 3AJIAHUE Nel.
«MaTpuubl ¥ onepanuu HaJg HUMI»
Bapuanm Nel.

3amanne Nel.
Hansl matpunibl 4 u B . Haitnure matpuny C = B —2A4", ecnu:

A

3amanue Ne2
Haiinure npousseneHue MaTpuil:

A)

C=A4-B-?
(2 -1
8 =7)
(2 -1
13 -5

3amanue Ne3

—4 5 1
“la 3 8) B
B) F=M-N
M=(1 -1 2

1 2

13 6

5 -1

1 -3

-7 4
10 -5
316

c @I'OC BO u

—9 B) G=R-Y—?
3), (10 20
Lo 30)

0 -16

Y=[-10 0 7

-5 3 3




Brraucaure OIMPCACIIUTCIIN JAaHHBIX MaTpPHUII. I[J'I}I OMPCACIIUTECIIA MaTPULIBL B Beumcnoute MHHOD
M, u anreOpanueckoe gonoaHeHne 4, .

1 1 -2
2 -1

A) A= B)B=|3 6 -2
3 -5

10 2 6

3apanue Ned
Haiitu oOpatHyro MaTpuIty Uit MaTpHUIBl A, €CITH:

-2 3 1
A= 3 6 2|.
1 21
JOMAIIHEE 3AJIAHUE Ne2.
«CucreMbl JIHHEHHBIX AJIre0pandecKuX ypaBHeHuUin»
Bapuanm Nel.
3aganue Nel.
Haiitn pemienue cucreM ypaBHEHU.
2x,+x,+3x;, =7,
A)q2x, +3x, +x; =1,
3x, +2x, +x; =6.
3x+2y—-4z=8,
b)<2x+4y-5z=1],
x=2y+z=1.
—X, =Xy =2,
B) ix, +x, +2x, =2,
—5x,—2x, = Tx, =—4.

JOMAIIHEE 3AJIAHUE Ne3.
«OaHOpoAHBbIE CUCTEMBbI JIMHEHHBIX YPABHEHHU I
Bapuanm Nel.
3apanue Nel.
Haiitu pemienne 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) {3x,+4x, —2x, =0,
3x, —2x, +4x; =0.

JOMAIIHEE 3AJIAHUE Ne4.
«OCHOBBI BEKTOPHOH aJredpb»
Bapuanm Nel.
3ananne Nel.



Ha pucyHKe B KOOpAMHATHOW MIOCKOCTH W300pa)KeHbI BEKTOPBI d, b U €, a TaK ke OTMEYCHBI

KpaiiHue TO4YKu BeKTopoB: 4, B, C, D, M , N .
| |,
Al
—>
NN\ L —
D a
N\
D
- »
N )
N~ —- N
M —
~— }||{
4
a) C nmomoip1o IpaBuiia napauienorpaMma Hailnure Bektop f = a +b . Beimonnure
MOCTPOCHHUSI.
0) C noMoIIpI0 paBuia TPEyrojdbHUKA HAHAUTE BEKTOP § = C + b . BBINOJIHUTE MOCTPOCHHSI.

—

B) C nomouipio MpaBuwiia TpPEyroJibHUKa HalauTe BEKTOp h =—a—c +2b. Beimonnure

2
IIOCTPOEHUS.

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

1) [lo koopmuHatam KpalHUX TOYEK, HAWIMTE KOOPAMHATBI BEKTOPOB d, b wu ¢. Taxxke

3aIUIINTE PA3I0KEHHE BEKTOpa 110 OpTaM CHCTeMbI KoopauHar (i, j, k).

€) Onpe/ielnTe MOJYJIH BEKTOPOB @, b 1 ¢ .

3aganue Ne2.

[To 3apanHbIM KOOpAMHATaM ToYeK 4 U B, HAIUTE KOOPAWHATHI U MOJYJIb BEKTOPA AB , ecin:
A(1;3), B(2:2;3).

3aganue Ne3.

—

Hanswl 1Ba Bektopa d =(—2;1;1) u b =(3;—2;4). Berunciaure KOOpAUHATHI BEKTOPOB ¢ =2a—b u
d =—a+3b , a TakXKe 3aMUIIUTE PA3I0KEHUE dTHX BEKTOPOB TI0 OpTaM CHCTEMBI KOOpAUHAT (i ,

j » k). Beraucnute ckaisipHOE ¥ BEKTOPHOE TPOU3BEJCHUE BEKTOPOB ¢ U d . UeMy paBeH yrou

MEXy BEKTOPaMH C H d.
3amanne Ne4.
JaHb! BepiuHbl TpeyronbHuka ABC . Beruuciaure miomans TpeyroabHuka S ,,. U ONpeaeanTe
yroi nipu Bepumne B, ecim: A(—1;3;3), B(2;2;1), C(0;3;-2).
3aganue NeS
Ha Tpex Bektopax a=(-2;L;1), b= (0;-1;-1) u ¢ =(2;—1;—1) moctpoeHa nupamua. Beraucaure
00BbeM NMUpaMubl.
JOMAIIHEE 3ATAHUE NeS.
«AHAJMTHYECKAsA TeOMeTPHs HA MJIOCKOCTH
Bapuanm Nel.
3aganue Nel.
Ha mmockoctn 3amana mpsamas L ¢ nomowblo ypaBHeHHS 3x—2y+12=0 u TOuKa C
KoopauHatamu M (—2;1) .
a) CocraBbTe ypaBHEHHME NPAMOM, NPOXOJAIIEH Uyepe3 TOUKy M , mapajjieslbHO K IpsMon L .
Pemenue nosicauTe cXxeMaTHYHBIM PUCYHKOM.
0) CocTaBbTe ypaBHEHHE NPSIMOM, MPOXOASILEH Yepe3 TOUKY M , MEpHEHAUKYJISPHO K IPSIMOMN
L . PenieHre NosICHUTE CXEMaTUYHBIM PUCYHKOM.



3amanue Nel.
Ha rmockocTy ¢ 1MOMOMIBIO COOTBETCTBYIOIIMX YPaBHEHHWM 3aJaHbl JBE IMPSIMbIC

L :2x—y-1=0, L,:x+3y—4=0. CocraBbTe ypaBHEHUE NPSMOI NPOXOSLICH Uepe3 TOUKY
[IEPECEUCHMS ITUX IIPSAMBIX U TOUKY ¢ KoopauHatamu D(1;-2).

3amanme Ne3.

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

a) CocraBbTe ypaBHeHHE CTOpOHBI BC .

0) YpaBHEeHHE BBICOTHI ONYIICHHOM 13 BepIIMHBI A , HAa cTopony BC .

B) YpaBHEHUE MeMaHbl, IPOBeIeHHON 13 BepuHbl C .

r) Uemy paBeH yrous npu BEpLIMHE TPEYrojJbHUKa A ?

3ananue Ned4.
2 2
Hccenenyiite v OCTpONTE ypaBHEHHUE JIMHUM BTOPOTO NOPSAJIKA: “a + % =1.
JOMAIIHEE 3AJIAHUE Ne6.
«DYyHKIUD)

Bapuanm Nel.

3ananme Nel.
=
Haiinure 3Hauenus GyHkuuu y =4 * / B TOUKax:
a) x=15 0) x=2 B) x = 2Xx,
3ananme Ne2.
Uccnenyiite pyHKIHMIO HA YSTHOCTD.
17 - x* ’
a) y= 0) y=
)= s X+l

3ananue Ne3.

Ha wuntepBasiex € (—16;22)3anana  QyHKIuUsA, 3CKU3 KOTOpOM M300pakeH Ha pPUCYHKE.
Onpenenute HHTEPBAIBI BO3PACTAHMS U YOBIBAHUS (DYHKITUH.

Ly
A | ?
|
|
| |
|
|
. !
) il W Ml
I N
L o | |
3amanne Ne4.
Beruucnure npenensl.
2 2 2
1 thx2 16x+3 2) lim ch 5x+6 3 lim2x +11x+15
=2 x*—4x+3 -2 x°—12x+20 oo Sy —12+x
4 2 2 3
4)1imx X ;|-x+1 5)lim2x 4+5x 10 6)limx : 3x+210
xom x—2x" =5 oo 3x* —2015 xom x° —4x+3
3aganue Ne5.
Haiinurte obnacts onpenenenust pynkuuu: f(x) = %4_210216
X —x-
JOMAIIHEE 3AJIAHUE Ne7.

«IIpousBoaHass GyHKUHN»



Bapuanm Nel.

3amanue Nel.
Brruucnure nmpou3BoaHy0 (QYHKITHIA:
1) y =4arcctgx—5x" —13 3) y=(x*+4x)-Inx
2) =2 -2 liafe 4) y= L8
x X 1+5x
3ananmue No2.
Brruucnure npousBoanyto U guddepeHnnan GyHKIUN.
- .8 3 _ . 9]
1) y=3x"+2x-5+ >x 2) y=sinx-5¢" +x" +3x-2 3)y=M
x’ =2 Inx
3aganue Ne3.
Haiinute npon3BoAHYIO TaHHBIX (PYyHKIHIA.
1) 2) 3) 4)
f(x)=2x+3-sinx)*  f(x)=e"" F()=(x"+2)-e 7> f()= arctg(2x)
(1+4x7)
3amanme Ned*,
HaiinuTe npou3BOIHBIC CIOXKHBIX (YHKITHIA.
1) f(x)= o x4 2) f(x)=(3"* —cos’ 2x)’ 3) f(x)=In(arcsinv1-x")
VX +3x-2
JOMAIIHEE 3AJIAHUE Ne8.
«IIpumMeHeHHe MPOU3BOIHOM K MCCIEAOBAHUIO rPpaduKka GQyHKIHI)

Bapuanm Nel.
3ananue Nel
Hccnenyiite nanHyro (QYHKIHIO MeTOAaMu IUGQGEPEHIMATBLHOIO HCUYMCICHHUS W HA4YepPTUTE
9CKU3 rpaduka.

y=x—6x"+9x+2

JOMAIIHEE 3AJIAHUE Ne9.
«HeonpeneaéHHbIH HHTErPaD)
Bapuanm Nel.
3ananue Nel.
Halitu HeonpeneeHHbIN UHTETPal.
1 34+3x% —2x
1) | (6+15-4")dx 2) | (3x* ———=+5)dx 3) [V Ty
3ananme No2.
Haiitu HeomnpeaeneHHbIi HHTErpa, mpeodpa3oBas auddepeHmar.
1) Isin(2 —3x)dx 2) J.ez’de 4) _[ V3 +xdx
3ananue Ne3.
HaiiTn Heonpenene bl HHTErpai ¢ HOMOH.ILIO 3aMEHBI IEPEMEHHOM.
ex
1 d
)Ie,x+5x )'[16X +4

3ananue Ne4.

I/ICHOHBS}/H MCTOJ  UHTCIpUPOBAHUA 110 YaACTAM, BbIYUCIIUTC CJ'ICI[}/IOH_[I/Iﬁ HHTCrpaI:
[ (5x+3) cos3xdx
JTOMAIITHEE 3ATAHHE Nel0.

«OmnpenesieHHBI HHTETPaJD»
Bapuanm Nel.



3aganue Nel.
BprurcnuTe onpeneeHHblii HHTErpail.

T 0

= X

3 xcos(=)dx
) j M

2

2
2 2
D j(3x —Ddx 2) J.sinx-cosz xdx
0
0

3aganue Ne2.

C moMOIIBI0 OMPEACIEHHOTO HHTETPajia BRIYUCIUTE TUIOMAh GUTYPHI, OTPAaHUICHHON
JTaHHBIMU JIUHUAMH. ClienaiTe YepTex.

y=(x+1*, x—y+1=0

3aganue Ne3.
S - \ Ilo METaJUIMYE€CKOMY MIPOBOJIHUKY MPOTEKAET

<—‘q snekTpuyeckuid Tok. Cuia ToKa B IPOBOJHHKE

—0
MEHSIETCS ~ CTEYCHHEM  BpPEMEHH IO  3aKOHY:
—0o —o P Y
I(t) =8t+5t* + 4%/1/‘—3 (A). Onpenenure 3apsn

IPOXOJAIIMIA Yepe3 MOMEPEYHOE CEUYCHHE MPOBOIHUKA
3a mepBble 5 ceKkyHn HaOmoneHui. (Ykazauue: Ons

IPPP!

—0 -—0
~—0 «O

onpeoeneHUss BeIUYUHBL 3apsA0ad NPOX00saule2o uepes
nonepeunoe ceuenue NPOBOOHUKA UCHONb3YUMe (OpMYNLy Onpedensiouwyo npoxooawull uepes
nonepeunoe ceuenue NpoBOOHUKA 3aps0 8 YCIOBUAX NOCMOsAHHO020 moka: q = IAt . Cocmasbme

UHMESPATLHYIO CYMMY, Onpeoenume U0 onpeoeieHHo20 UHMe2pala U 8bIYUCTUmE e20)

JOMAIIHEE 3AJAHUE Nell.
«IIoHsiTHE KOMILIEKCHOTO YK cJIa. [{elicTBHA HAl KOMINICKCHBIMH YHCJIAMM»

Bapuanm Nel.
3ananue Nel.
Pemnre ypaBHeHusI.
2
X

a) 15x> —15=0 0) ?+8020 B) x° +2x+26=0
3ananue Ne2,
JlaHbl KOMIUIEKCHbIE uucna: z, =1+2i, z, =-3+i, z; =—5+3i, z, =—2i . HaiiTu:

_(z+2))z 0 o

= ——=—. Onpeznenure MHUMYIO U ACHCTBUTEIBHYIO YaCTh UUCIIA Z .

Zy

3ananue Ne3.

Haiinute aprymMeHT W MOIyJdhb KOMIUIEKCHOTO 4YHcha: z=2+2i. 3anumure 4YHciIo B
MOKa3aTeIbHON U TPUTOHOMETPUUECKOH (opMe.

3.1.2. MeToauyeckne MaTepHAaJIbI.

WuauBuayanbHble TOMAIIHUE 3aJaHUS TIPUMEHSIOTCS I 3aKPETJICHUS MPAKTUYECKUX HABBIKOB,
IMOJIYYCHHBIX Ha IPAKTUYCCKOM 3aHATHM 10 PCIICHHUIO y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3agadv.
NuauBuayanbHble JOMAIIHUE 33/aHUS BBITOIHSIOTCS OOYYarOIIMMHUCA B OTACIBHON TETpaju.
BBII[aIOTCSI 3aaHusA Ha HNPaKTHYCCKUX 3aHATUAX, TEMATHUKaA KOTOPBLIX COOTBETCTBYET TEME
3amanus. OOydvaromuecs JJODKHBI B TEUEHHHM CEMecTpa peryjspHO claBaTh TeTpaab C
pCIICHHBIMH  3aJaHMSIMH  TIPEIoJaBaTellio Ha MpoBepky. K KOHIy cemecTpa Kaablid
oOydJaromuiicss JODKEH WMETh TEeTpaab C TMOJMHOCTHIO WJIM YacTUYHO BBHITIOJTHEHHBIMU
3aJIaHUSIMU.

Kaxxgast BbIONHEHHas [OMallHss pa0oTa OIIEHMBAaeTCs MO TSATH OanbHOW cucreme. B
3aBHCUMOCTH OT ITOJTHOTHI BBITIOJTHEHHOTO 33/IaHUs 00YJYarOIIUHACS TOTyYaeT 3a KKy paboTy



oleHKy 2, 3, 4, 5. B koHIe ceMmecTpa MOJBOIUTHCS CPEAHSA OIEHKA 3a BCE BBINOJHECHHBIC
paboThl M TEepPeBOAUTHCA B pelTuHroBbIM Oaml. Ecnu cpennss ouenHka 3 To oOydaromuiics
nojy4yaer 6 OajyioB, €clid cpenHssi OleHKa 4, TO OOydJaromuiics mojydaer 8 OaiioB, €cCiiu
CpenHsis OIICHKA 5, To o0ydaronuiics moiny4aer 12 6aios.

Bce wHIuBMayalbHBIC JOMAITHUE 33JaHHs W BBITOJHEHHBIC paOOTHI XpaHATCS Ha Kadeape y
npernoaBaTess.

3.2. KoMIuIeKT BOIIPOCOB /ISl IIPOBeIeHNs ONpoca.
3.2.1. Cnucku BONMPOCOB 1O Pa3JIMYHbIM TeMaM.
«Mampuuysbl u onepayuu Hao HuMuU»
. Uto Takoe marpuria?
. Uto Takoe equHMYHas MaTpuiia? 3aruiiuTe mpumep.
. Kakyro Matpuily Ha3bIBalOT TPAaHCIIOHUPOBAHHOM?
. Uro Takoe MuHOp onpeaenuTens?
. Uto Takoe anredOpanveckoe T0MOJTHEHHUE?
. Kakyro matpuily Ha3pIBatOT HEBBIPOKICHHOMN ?
. Kakyro marpuily Ha3pIBarOT BBIPOKIEHHOM ?
. Uto Takoe coro3Hast maTpuia?
. 3anumute GopMyITy JUIsl COCTaBIIEHUsT 0OPaTHON MaTPHUIIBI.
«Cucmemul TUHENHBIX A12€0PAUYECKUX YPAGHEHUTL)
. UTo Takoe OCHOBHAsi MaTpULa CUCTEMBI?
. Kakyto cucreMy Ha3bIBalOT COBMECTHON?
. Kakyto cucremy Ha3bIBarOT HECOBMECTHOM?
. Kakyto cucreMy Ha3bIBalOT ONpEIEIIEHHOM?
. Kakyro cucremy Ha3bIBatOT HEONPEAEICHHOMU?
. 3anumute popmyisl Kpamepa, 11 HaX0XKACHUSI PEIIEHUS CUCTEMBI.
. B xakoMm ciydae cucrteMa UMeeT €IMHCTBEHHOE pPElIeHHE?
. B xakom ciyuae cucreMa UMEeT MHOXKECTBO PELICHH?
. B xakoMm ciydae cucreMa He UMEET pPelIeHus ?
«Inemenmol 6eKMOPHOIL an2eOpvL)

O 00 1 N DN K W —

O 00 1 N DN K W —

1. Yro takoe BexTop?

2. 3anuuuTe pasioKeHHue BEKTOpa M0 OpTaM CUCTEMbI KOOPAMHAT.

3.Moaynb BekTopa. 3anumure GopmMyIy.

4. KoopimHaThl BEKTOPa, 3aJaHHOTO JBYMS TOUKAMHU.

. CkansipHO€ NMPOU3BENECHNUE BEKTOPOB.

. BekTopHOE Ipon3BeieHnEe BEKTOPOB.

. CMelaHHOE TPOU3BENEHNUE BEKTOPOB.

. IInomazas napamienorpaMma, IOCTPOEHHOTO Ha BEKTOPax. 3anuuure Gopmyiy.

. O6bpeM nmapasuienenumesna, MIOCTPOEHHOTO Ha BEKTOPax. 3anuumre Gopmyy.
«Inemenmovl AHANUMUYECKOU 2e0MEeMPUU HA NAOCKOCIU»

1. OnpeneneHre JIMHUM HA TIIOCKOCTH.

2. OmnpenieneHrie TOUKH NepeceueHus ABYX JIMHUH.

3.@opMyIibl KOOPAMHAT CEPEIUHBI U JUIMHBI OTPE3Ka.

4. YpaBHeHHe NPSAMOI Ha IUIOCKOCTH B pa3IMYHbIX (hopMax 3amucu.

. YT10B0# KO3 PUIHEHT.

. YToa Mexay NpsIMbIMHU.

. Kanonnueckoe ypaBHeHUE OKPYKHOCTH, SJUIMIICA, THUIIEPOOIIBI, TapaboIbl.

«Dynkyusn»

O OO0 31 O\ D

~ O\ D

. Uro Takoe ¢pyHKIMS?

. YcioBre 4eTHOCTH U HEYETHOCTH (PYHKLIUU.
. Obnactp onpenenenus: GyHKINH.

. O6nactp 3HaYeHUS] PYHKIIUHU.

AW~



9]

. beckoneuno Gonbmas GyHKITHS.
. beckoneuno manas GpyHKIUS.

(o)

«lIpouszeoonaa ghynkyuuy
. OnpeneneHue MPOU3BOTHON PYHKIIHH.
. [IpaBuna quddepeHunpoBanus.
. 'eomeTprueckuii CMbICI IIPOU3BOJIHOM.
. Du3nyuecKuii CMBICI TPOU3BOIHOM.
. [Ipon3BoiHas CIOKHON (PYHKINU.
«lIpumenenue npou3eo0HoIl K UCC1€008aHUI0 paduKka PyHKyuu)
. laTepBasibl MOHOTOHHOCTH rpaduka HyHKIHH.
. DKCTPEMYMBI.
. HanOonp1iee n HaumeHblee 3HaYeHUE (PYHKIIMU HA OTPE3KE.
. InTepBaibl BHITYKJIOCTH U BOTHYTOCTH rpaduka pyHKIIMH.
. Touku neperuda.
. O6mras cxema ucciienoBanus rpaduka QyHKIUH.

DN AW N =

N DN B WN—

«Heonpeodenennwtit unmezpany,
. Onpenenenye HEONPEAEIEHHOr0 HHTErpaa.
. CBOICTBa HEONPEIETEHHOTO UHTErpaa.
. MeTo HEMOCPEICTBEHHOTO MHTErPUPOBAHUS.
. Meron uHTErprpOBaHUs 3aMEHON TIEPEMEHHOM.
. MeTon uHTErpUpOBaHUs IO YACTSM.
. UnTerpupoBanre BHECEHHEM IMOCTOSTHHOTO MHOXKUTENA MO/ 3HaK nuddepeHiuana.

AN DN AW —

«Onpeoenennsvtii unmezpany,
. Onpenenenue onpeaesieHHOro MHTEeTpaa.
. ®opmyna Herorona—Jleitbnuna.
. CBoiicTBa OMpEIETICHHOTO UHTErpaa.
. 'eomeTprueckuii cMbICI ONPEAEIEHHOTO HHTETpaa.
. Beramcnenue miomaay GUryp ¢ IOMOIIbIO OMPEICICHHOTO HHTETpaIa.
. OU3NYECKU CMBICI OIIPEIETIEHHOTO UHTErpaa

AN DN B WN—

3.2.2. MeToauveckne MaTepHaJibl.

[IpuBeneHHBIE BOMPOCH MPHUMEHSIOTCS Ui TPOPAOOTKH TEOPETHYECKOTO MaTrepuana Tpu
HNOJArOTOBKE K MPAaKTUYECKOMY 3aHATHIO. [Ipy moMoOIM NpUBEIEHHBIX BBIIIE BOIPOCOB,
MIPOBOJUTCS NMUCBMEHHBIA ONMpoC OOyYaroMIMXCsl B ayAMTOPUH Ha TPAKTHUECKOM 3aHATHH. M3
NPUBEJCHHOTO MEpeyHsl BONPOCOB COCTaBIsAtOTCS OmieThl. Kaxaplii oOyuaromuiicss moiydaer
cBoii BapuaHT. OTBETHl 00YJAIOIINXCS 3aMMMCHIBAIOT B OJIaHK OTBETOB. Ha BBITIOJTHEHME 3a1aHUS
OTBOAUTHCS He Oonee 10 MUHYT.

Kaxxnas BeinosniHeHHas pabota onieHuBaercs oT 0 10 2-x 0anios.

Criucku BONpocoB XpaHATCS Ha Kadenape y npenonaBatens. Kaxapsiii oOyuatomuiics noiaydaer
CIHCOK BOMPOCOB TIO OINPEAEICHHOW TeMe | TIOJNy4aeT WHIUBUAYaTbHOE 3aJaHHe I10
COOTBETCTBYIOILEH TeMe.

Ilpumep dunema c 6onpocamu vl0agaemMvlMu CmyOeHmam.

Mampuuywl u onepayuu Hao HUMU.
Bapuanm Nel
1. Yto Takoe marpuria?
2. YUto Takoe equHUYHas MaTpula? 3anuiinTe npumep.
3. Kakyto MaTpuily Ha3bIBalOT TPAaHCIOHUPOBAHHOM ?

3.3. KoMIuiekT 3ajaHNi K KOHTPOJILHBIM padoTam.



3.3.1. TeMbl U BapUAHTHI 3aJaHUI JJI51 IPOBeleHUS] KOHTPOJbHBIX PadoT.

KOHTPOJIbBHASI PABOTA Nel
«DJIEMEHTBI JIMHEUHOW AJITEFPBD
BapuanT Nel.

1 1 -2 0 1 0
3aaaua]Vi’].HaﬁI[HTeManHHyC=AB+2D,€CJII/IA=[3 ),Bz( ],D:( j

3aoaua Ne2. HalinuTe pou3BeACHUE MATPHII.

F=M-N=-? S=G-H-?
1 8 5 _3 4 2 -3 3 -2
A p=|3 —2|,N= . By Golo 4| . m=|5 -3
4 -2 3
5 -3 7 -1 3 2
3aoaua Ne3. Beraucnure onpeaeauTeaTn MaTpHIl.
1 8 1 I 0
2 10
A) A=|3 -2 B) B= s s Byc=|0 -5 2
5 -3 -3 0 -1
-1 5
3adaua Ne4. CoctaBbTe MaTpuily oOpaTHyto kK Matpuue W, ecnu W = 5 ol
3aodaua Ne5. Pemnre cucreMmy ypaBHEHHH ¢ momoIisio hopmyn Kpamepa.
—-x+y+7z=10,
y+z=11,

x+y+z=12.
KOHTPOJIBHAS PABOTA Ne2
«JIEMEHTBI BEKTOPHOM AJITEBPHI U JIMHEUHOY T'EOMETPUH HA IT/IOCKOCTH
Bapuant Nel.
3adaua Nel.

B mpocTpaHcTBe 3a7aHBI KOOPAMHATHI YETHIPEX TOYEK, 00Pa3yIONINX MHPAMHTY U SBIISTFOIIUECS
ee BepmmHamu: A(1;2;1), B(=1;5;1), C(=1;,2;7), D(1;5:9).

a) Haiinure koopIMHATHI BEKTOPOB AB, AC, AD.

6) 3anuuInTe pasnokeHne BeKTOpoB AB AC, AD, o OpTaM CHCTEeMbI KOOPAMHAT (i , | 1
k).

B) Haiigute Motynu BEeKTOpoOB AB, AC, AD.

r) Haiigure yron Mexxay BeKTopamu AC wu AD.

n) Haiiqute mnomans rpanu ABC (yuecTsb, uto rpanb ABC 00pa3yroT JiBa BEKTOpa AB u
AC).

e) Boruncnute o0bem nupamunsl ABD .

3aoaua Ne2.

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

a) CocraBbTe ypaBHEHHE CTOPOHBI AB .

0) CocraBbTe ypaBHeHue Meauansl CM .

B) CocTaBbTe ypaBHEHHUE MPSIMOM MPOXOAIIEH Yepe3 TOUKy M ¥ MepHeHAUKYISIPHO CTOPOHE
AB .

3aoaua Ne3.

Haiinute TOuKy mepeceyeHus] ABYX JIMHHUA, €CITU ypaBHEHHWE MEPBOW JIMHUM HMMEET BHI:
—x—y—2=0, a ypaBHeHUE BTOPOH JIUHUM UMeeT BUA: 3x—y+2=0.



KOHTPOJIBHAS PABOTA Ne3
«Dynxyusa. Ilpeden u npouzeoonas gyuxyuu. Ilpumenenue npousgooHoN

BapuanT Nel.
3ananme Nel.
Brruncnute npenensi:
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
oo ] =Tx" =3x
3aganue Ne2.
Brrancnute nmpon3BoAHBIE 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)
3amanne Ne4.

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

3.3.2. MeToanueckue MaTepuaJIbl.

KOHTpOJII)HBIG pa6OTI)I HpI/IMeHﬂIOTCSI JJI 3aKpCHJIeHI/I$I HpaKTI/ILIGCKI/IX HABBIKOB I1I0 Ka)KILOMy
M3YYEHHOMY OJOKYy M CHCTEMaTH3allud HW3Y4eHHOro marepuana. KoHTponbHble pPadOThI
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
0ajioB.

Bce 3apanus s npoBeieHUsI KOHTPOJIBHOU pabOThl XpaHATCs Ha Kadeape y mpernoaaBarers.

3.4. KoMILIEKT BOIPOCOB K KOJNIOKBHYMAaM.
3.4.1. TemaTuKa U nepe4HH BONPOCOB.

Bonpocsl k ko/Lu10KBUYMY Nel.

«OCHOBBI THHEHOH aMredphI»
1. Matpuubl (obwee onpedenenue, d1eMeHm MAMPUYbl, PAMepbl MAMPUYbl, 3ANUCAMD
npumepbdl, 21A6HAs OUAZOHATL MAMPUYDL, PAGHbIE MAMPUYDL, KEAOPAMHASL MAMPUYA, eOUHUYHAS
mampuya, Hynesdas Mampuya, mpaHCNOHUPOBAHHAS MAMPUYQ).
2. JleiicTBUSI HAa MATPUUAMHU (CIOJCEHUE Mampuy, 6GblYUMAHUue MAampuy, YMHONCEHUE
MAmMpuybl HA YUCTIO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUY).
3. OOpaTtHasi MATpPHIIA (6bIPONCOCHHbIE U HEBLIPONCOCHHbIE MAMPUYbL, COI3HASL MAMpuUyda,
meopema «06 0opamuol mampuyey, hopmyna o COCMasieHuss 00pamHou Mampuybwl).
4. Onpeneaurenn (obwee onpedenenue onpederumens, cxemd HAXOHCOEHUS ONpeoerumens
nepeo2o NOpsoKd, cXema HAXO0MCOeHUs onpederumens 8Mopo20 NOPAOKd, CXemd HAXOHCOeHUs
onpedenumens mpemve2co NOpsoOKd, CEOUCMBA ONpeoelumens, MUHODP, aleedpauyeckoe
OdononiHeHue).
5. Cucremsl JuHeHHBbIX ypaBHeHMii (oOuwee onpedenenue unu npumep, Kodpouyuenmol
cucmembvl, c80O0OHbIE UTIeHbL CUCEMbI, HeU38eCmHble CUCMEMbl, OCHOBHAS MAMPUYA CUCTNEMbI,
6ekmop cmonbey HeuzBeCmHbIX, 8eKMOp CMmonbey Cc80O00HbIX HNEeHO08, Mampuunas g@opma
3anucu cucmembst).
6. CoBMeCTHOCTH JIMHEHHBIX CHCTEM YpaBHeHHWil (cosmecmHas cucmema YpasHeHui,
HeCco8MeCmHAs CUCIeMAd YPABHeHULL, ONnpeoeNeHHAs U HeONPeOeleHHAs CUCMeEMA YPAGHEHULL).
7. PemieHue cucreM JIMHEHHBIX YPABHEHHH C TpeMsi HeM3BeCcTHbIMHM MeToaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe peuwieHue cucmemvl, OECKOHEUHOE MHONCECIEO peuleHull,
omcymcmeue peueHus y CUCmembl).



8. OnHoponaHble cucTeMbl YPaBHeHUIl (0Owee onpedenenue, Hylegoe peuieHue, meopema «o
CYUecmeoB8aHuL He HY1eblX peuleHull 0OHOPOOHOU CUCTEMBLY).

Bonpocel Kk kos1IokBUYMY Ne2.

«OCHOBBI BEKTOPHO aJ1red0phbl U AHAJTUTHYECKOI reoMTepHm»
1. BekTopbl (00wee onpedenenue, 0003HAUEHUS BEKMOPOS, €OUHUYHDLIL BEKMOp, Opm,
KOJLIUHeapHble 86eKMopa, KOMIIAHAPHbLE 6EKMOPA, PAGHbIE 8EKMOPA).
2. JluHelinble omepanuMu HAA BEKTOPAMH (Cl0JiCeHUe BEKMOPOS, NPABULO MPEY2ONbHUKA,
APAsUIO NAPaIIeozpamma, Gbl4UmaHue 6eKmMopos, YMHONICEHUE 6eKMOPA HA YUCTO).
3. KoopamHaTbl BeKTOpa (3anuwiume pasziodceHue 6eKmopa no opmam KOOPOUHAMHBIX ocell,
KOOpOUHAMbL 8eKMOPA, OPMYNa O bIYUCTIEHUS MO0V 6eKMOPAd, KOOPOUHAMbL 6eKMOPA NO
08yM mMouKam, Oelcmeus Ha0 BeKMOpPaMu NpeoCmAasleHHbIMU 6 KOOPOUHAMHOU Gopme:
Cll0dICeHUe, 8bIYUMAaHUe, YMHONCEHUEe HA YUCTIO, YCL08Ue KOITUHEAPHOCIU 86EKMOPOS).
4. CkajsipHoe npousBeeHune (0owee onpeoenenue u 0003Haverue, 3anucams 00wy Gopmyy
u hopmyny uepes KOOpOUHaAMbl BEKMOPO8, HOPMYAa 015l ONpedeleHUs Yeiad Mexcoy eKmopamu).
5. BexTopHoe npou3BeaeHune (0Owee onpedenerue u 0003Ha4eHue, 3anucams 0oy Gopmyay
u ghopmyny uepesz KoopouHamul, popmyna nIOWAOU NAPATIEL0SPAMMA U MPEY2ONbHUKA).
6. CmemanHoe npousBenaeHue (oouee onpedenenue u 0003HaA4EeHUe, BbIUUCTEHUE CMEULAHHO20
npouseedeHus, 00vem napaiieienunedd u NUPamuobl).
7. CucreMa KOOPAMHAT HA IUIOCKOCTH (NpAMOY20NbHAsL cucmema KOOpOUHAm, paccmosiHue
MexHcoy 08yMsI MOUKAMU, KOOPOUHAMbBL cepeduHvl OmpesKa, odujee onpeoenenue JIUHUU HA
NIOCKOCMU, MOYKU NEPeCceyeHust TUHUILL).
8. YpaBHenue mnpsimoii ¢ yrjioBbIM Ko03QPUUHEHTOM (3anucams ypasHenue, Yel080u
Koaghhuyuenm).
9. O01mee ypaBHeHHe IPSAMOI (3anMcaTh YpaBHeHHe, YIUI0BOH K03 dpuumeHT).
10. YpaBHeHnune npsiMoii mpoxoasinieii 4epe3 ABe TOYKH M YPABHEHHE NPAMOH NMPOXOAsAIIeH
yepe3 AAHHYI0 TOYKY C 3aJaHHbIM YIVIOBbIM Kodduuuentom (3anucamv ypasHenue u
00BACHUMb CMBLCT BXO0AWUX 8 He20 KO puyuenmos).
11. YcioBue mnapaiielbHOCTH M TNEPHEHIUKYJSIPHOCTH NPSAMBIX (3anucamv ypagHeHUs.
COOMBEMCMBYIOUUE YKAZAHHBIM CAVYASM U 00BIACHUMb UX CMBIC]L).

Bonpocs! k kos10kBHYMY Ne3.
«DYyHKUIMD)

1. ®ynkuus (Obwee onpedenenue, 0OCHOBHbIE NOHAMUSA: 001ACMb Onpedenienus, obaacmy
3HAYeHuUll, YeMmHOCMb PYHKYUU, 803pacmaHue u yovleanue QyHKyuu).
2. BeckoneuHo 0osbIIas 1 6eckOHeYHO MaJasi pynkuus (ob1iee onpeaeneHue, TeOPeMbI O
0eCcKOHEYHO 0ONBIION U MalloW (PYHKIMSIX).
3. IIpousBoanas pyHkuuu (obwee onpedenenue, OCHO8Hble npasuia ougghepenyuposanus OJis
CYMMbL, PAZHOCMU, YMHONCEHUS U OCNEHUL).
4. ®u3n4yecKuil U reOMeTPUYeCKUH CMbICJ IPOM3BOAHOM.
5. lMpousBoaHas caoxHOM PYHKIMH (Popmyna 01 HAxoHcOeHusi NPOU3BOOHOU CLONHCHOU
@yHryuu).
6. Onpenenenne Bo3pacTanus U yObIBaHNs (PYHKIMH ¢ IOMOIIbIO IPOU3BOIHOM (1eopemul
0 8o3pacmanuu u yovl8aHuu YYHKYUU, MoyKu MaKCUMyma U MUHUMYMA).
7. OnpenesieHHe HHTEPBAJOB BIMYKJI0CTH M BOTHYTOCTH rpaduka pyHKIHH ¢ IOMOUILIO
npou3BoaHOM (Teopembl 0 8bINYKIOCMU U 802HYMOCMU, MOYKU Nepecuda).
8. AcumnToTsl K rpaduxky pyHKIMHU (6epmuKanvHblie U HAKIOHHbIE ACUMNIMOMDbL).

3.4.2. Metoguyeckue MaTepuaJbl.

KomnokBuyM mnpuUMEHATCA Uil 3aKpEIICHUs IPOMIEHHOIO0 TEOPETHYECKOro MaTepHaa.
KookBryM MPOBOAUTHCS HA MPAKTHUECKOM 3aHATHU B BHJIE ONPOCA KXJI0T0 00y4aroIerocs
[0 IIPEACTABJICHHBIM INepeuyHsiM BompocoB. Ha mpoenenme ompoca orBoautTbes 30 MHHYT.



Kaxnprit oOyuaromuiics mojiy4aeT Mo TpH BOIPOCa M3 MEPEYHS COOTBETCTBYIOMIECH TeMbl. B
3aBHCHUMOCTH OT ITOJIHOTHI OTBeTa o0yyaromuiics nomydaet ot 0 1o 4-x. bamnos.

OOyuaronuecs MOJy4arOT CIHCOK BOINPOCOB IO 3aBEPIICHUIO HU3YUYEHHS COOTBETCTBYIOLIETO
0J10Ka.

Crnucku BOIIPOCOB XpaHATCs Ha Kadenpe y mpernoaaBaress.

3.5. TecToBbIe 3aKaHusA
3.5.1. Tect

-2 4 0
1. JTanamarpuma A=| 1 3 —5 |. Yemy paBen djieMeHT MATPHIbI 2237

2 6 -1
1)6
2)-5
3)3
41

2. Onpeaenure pa3mep MaTpulbl A =

1
-1
4

5
2
)

B O oWk o

5
-1
2
8
2
-1

DA
HAs

3. Onpenesurens 3T0:

a) Yucio
6) Matpura

B) MHOXeCTBO

i IR T B

r) IlociaenoBarenbHOCTH

4. Ilopsiaok onpeaeuTesisi — 3TO:

a) Jlnarma3oH 3HaYEHUI €r0 JJIEMEHTOB



0) 3naueHue
B) UHCJ10 €ro CTPOK U CTOJI0LOB
r) CyMMa UH/IEKCOB IIEPBOTO AJIEMEHTA TIEPBOM CTPOKHU

5. Touka NMPUHAAJCKUT IJIOCKOCTH TOJBKO B TOM CJIydae, Koraa

a) [IpoBen€HHBIN uepe3 3Ty TOUKY BEKTOP MApaAIJIEJIEH BEKTOPY HOpMaJIX
0) IIpoBenénnblii yepe3 3Ty TOUKY BEKTOP NEePHEHANKYJISIPEH BEKTOPY HOPMAJIU

B) [IpoBea€HHBIN yepe3 ATy TOUKY BEKTOP JIKUT Ha KOOPIAUHATHON OCH

r) [IpoBenénHbIii Yyepes 3Ty TOUKY BEKTOP U BEKTOP HOpMaJIl 00pa3yloT MapauieaorpaMm

6. Ecin BTOpasi M TpeThsl KOOPAMHATHI HANIPABJISAIOLIET0 BEKTOPA NPSIMOii B IPOCTPAHCTBE
PaBHbI HYJII0, TO JTUIIHUM SIBJISIETCS BHICKA3bIBAHHE:

a) B 3HameHarene COOTBETCTBYIOIIETO YPaBHEHUS MPSMON OyAyT HyJIN
0) [Ipsimas nepnenaukysipHa miaockoctu yOz

B) IIpsamas nepnenaukymispra ocsim Oy u Oz
r) Hanpasasiioniuii BeKTOp nepecTaér 0bITh HANPABJIAIOINIAM

7. Beruncaure npegen lim,. Exiﬂ
A) 250

B) o

B)0

1

40

3l

8. Borunciaure npexen lim,_ (6 —

A)0 B)-34 B)1 16

)

9. Kakoe BbICKa3bIBaHHeE SIBJIAETCS JUIIHUM P4 ONpPEaACJICHUH ABYX PaAaBHBIX BeKTOPOB?

HampaBneHsl B OJJHY U Ty %€ CTOPOHY
[TapannensHbl

Hwmerot paBHBIE JJIHHBI

RS TS B

OnuCHIBaIOT OJTHO H TO K€ (PU3MUECKOE SBJICHHE

10. BekTOpbl HA3BIBAIOTCH KOJIJIMHEAPHBIMH, €CJIH

a) x cymmMa paBHa HyIII0

6) OHu pacnoJ/ioKeHbl HA OTHOM MJIH NMapaJlIeJIbHbIX NPSAMbIX



B) OHM ciy’KaT IMaroHaIsIMH Mapajienorpamma

r) OHU NEepIEeHIUKYIISPHBI

11. Y kakoi U3 KpUBBIX BTOPOI0 MOPSAKA TOJbKO OJHA IMpeKTpHuCca?

Omurnc
[Tapabona

['unepOomna

I S B

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

12. Kakoe 13 NOHATHII He HMeeT OTHOLIEHHUS K JJLIMICy?

a) DKCIEHTPUCHUTET,
0) ACHMIITOTBI,

B) PaccrosiHue ot Touku 10 GoKyca,

I R T B

r) Menbiast oCb.

13. ApryMeHT KOMILJIEKCHOI'0 YHCJIA ITO:

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

MHHUMas CIUHHIa
¥ o o

YTOJI, KOTOPBhIM pagnuyC-BEKTOP OT Ha4Yajla KOOPAHWHAT 10 TOYKH, B BUJIC KOTOPOU
0T06pa)KaCTCH KOMIIIIEKCHOEC 4YHUCJIIO0, O6p8.3yCT ¢ ocsro Ox

caMO KOMIUIEKCHOE YHCIIO O0e3 yqéTa 3HaKa

14. K 3anmcn KOMIIEKCHOT0 YHCJIA B TPHTOHOMETPHYeCKOH (popme He HMeeT OTHOLICHH S

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

MHUMas CJUHHUIa

= xcos(x +3)+7

15. IIpon3Boanas GyHKIUH f {1) paBHa

q, COs(x+3)- vsin(x+3)

6 vsin(x+3)+7



g, sin(x+3)

r sin(x+3)—xcos(x+3 )

9x+5
S =2
16. IIponsBoanas GyHKuuH x—10 paBHa
9 95 5x
o (x—10) 6. 9ln(x-10) (v~ 10) - (x-10)
4 -
[(6x+e )dx
17. OnpenesieHHbIi HHTErpaJjg —+ paBeH
a. 0 ie; —e” B. 6+e I 2e"
? 3dx
18. HecodcrBennplii materpan’ X papen

a. l 6. 8.0 r.3

19. PacnipenesieHue AUCKPETHOM CJIy4YaiiHOH BeJMYHHBI X 3ajaHo Tabdauuei

3Ha‘leHI/Iﬂ4Y 3 4 6
BBPOHTHOCTI/IP 03 0.3 04

M(X)
MaTtemaTnueckoe OKMIAaHHUE PaBHO

45 513 5 24 1.2

a. r.

nSn

20. BeposATHOCTB, YTO KYOMK ynajaeT HAa IPaHb
rpaHb, paBHa

, IPA YCJIOBUH, YTO BbINMAAECT HECUECTHAS

o | =
ta | =
o | La
-

| o=

a. 0. B.
3.5.2 Meroauveckue MaTepuaJIbl

[TonHbIil 6aHK TecTOBBIX 3aaaHuil HaxoauTcs Ha Kadenpe u B8 DMOC «Moodley.
CTyAeHTHI MOTYYaroT TECTOBBIC 3aJaHus (BBITIONHSIOTCA B TeueHue 30-60 muH. B 3aBucumMoctu

OT KOJINYECTBA BOIIPOCOB).

[Ipu mpoBeneHHH TECTHPOBAHHUS HE pa3pellaeTcs IMOJIb30BAaThCs MPEAMETaMU COTOBOM CBS3U.
Kuuru, cnpaBouHasi nuTepaTypa, JHUYHBIE 3allUCH, a TaKXe J0Oble Jpyrue MaTepualibl, 3a



UCKJTIOYEHHEM O(QHIMAIBLHO JO03BOJICHHBIX, HE TOJKHBI HAXOIUTHCSA HA CTOJE OOydarolerocs,
MOJIb30BAaThCS UMHU HE paspemaercs. (s MONIO0XKUTENbHON OIEHKH HEOOXOIMMO MPaBHILHO
BBINOJIHUTH MUHUMYM 50 % Tecta). Tect mpoBepsercs mpemnojaBaTesieM B PyYHOM PEKUME, U
OLIGHKAa COO0OIIaeTcs CTYACHTY HE IO3/HEEe 3aHATHS CIEAYIOUIero 3a TeM, Ha KOTOPOM
MIPOBOJMIICS TECT.

3.6. KoMIieKT BONIPOCOB K IK3aMeEHY.
3.6.1. TeopeTnyeckue BONPOCHI M MPUMEPHBIE 3a/1a4M JIS1 IK3aMeHa.

TEOPETHYECKAS YACTD.
1. MaTtpuubl (onpedenenue, pazmepvl Mampuysl, pasHvle Mampuybsl, KeAOPAMHASL MAmMpuyd,
2N1a8HAsl OUALOHATL, EOUHUYHAS U HYAE8As MAMPUuyd, mpaHCnoHUPOBAHHASL MAMPUYQ).
2. [leiicTBUSI HajJg MATpULAMU (ClodceHue Mampuy, GvlYumauue Mampuy, YMHONCEHUE
Mampuybl HA YUCTO, YMHONICEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUY,).
3. Ob6paTHasi MaTpuna (8blpodicOeHHble U HEeBbIPOICOEHHbIe MAMPUYbl, COIO3HAS MaAMpuya,
meopema «06 oopamuol mampuyey, popmyna o0 COCMasieHuss 00PamHou Mampuybwl).
4. Onpenenuresu (onpeodenenue, cxema HAX0NCOeHUs onpederumeis nepeo2o NOpsaoKa, cxema
HAX0MCOeHUsi onpedenrumeisi 6Mopo2o NOpsoKa, CXema HAX0XHCOeHUs. onpeodeumens mpemove2o
nopsioKa, c8olUcmea onpeoeiumens, MUHOP, areedpauieckoe 0ONOIHeHUe).
5. Cucremsbl JHHEHHBIX ypaBHeHMil (0Owee onpedenenue uiu npumep, Kodppuyuenmol
cucmemvl, C80000Hble UlleHbl CUCHEMbl, HEeU3BECHHble CUCMEMbl, OCHOBHAL U DPACUUDEHHAS
mMampuya cucmemvl, 8eKmMop Cmonbey Heu3BeCcmHuLX, 8eKmop cmonbey c8000OHLIX UNEHOS,
MampuyHas hopma 3anucu cucmembsl).
6. CoBMeCTHOCTH JIMHEHHBIX CHCTeM YPaBHEHUHl (cosvecmHas cucmema ypasHeHul,
HecoeMeCmHas cucmema ypaeHeHutl, OnpeoeieHHds U HeOnpeoeieHHas cCucmema ypasHeHuil).
7. Pemienue cucreM JIMHEHHBbIX YPaBHEHHMH ¢ TpeMs HeM3BeCTHbIMH MeToa0M Kpamepa
(popmynvr Kpamepa, eouncmeennoe pewrenue cucmemvl, OECKOHEUHOE MHONMCECEO peuleHUl,
omcymcmeue peuleHus y CUCmembl).
8. OaHopoaHble cuCTeMbl YpPaBHEHUH (onpedeneHue, Hylegoe peuieHue, meopema «O0
CYUWecmeoB8aHuu He Hy1e8blx peuleHuli 0OHOPOOHOU CUCTEMDBLY ).
9. BekTopsl (onpedenenue, 0003naueHuss 6eKMopos, eOUHUYHbBIN 8eKMOp, OPM, KONIUHEApHble
8eKMOopa, KOMIIAHAPHbBLE BEKMOPA, PABHBLE 8EKMOPA).
10. JIunHeiinble omepamuM HajJ BEKTOPAMHU (ClOJCeHUe BeKMOpOo8, NPAGUIO MpeyeoiibHUKA,
npAUI0 NApaIIenrocpamMmd, 8blHUMAaHUe 6eKMOPOo8, YMHONCEHUE BeKMOPA HA YUCTO).
11. KoopauHaTtsl BeKTOpa (3anuwume pasioxceHue 6eKmopa no opmam KOOPOUHAMHBIX Ocell,
KOOPOUHAmMbl 8eKmopa, Gopmyna 0 8blYUCIeHUs MO0V 86eKMOpd, KOOPOUHAMbL 6eKMopa no
08YM MOYKAM, OelUCmeuUsi Ha0 GeKmopamu, NpeoCmasieHHbIMU 6 KOOPOUHAMHOU gopme:
Cll0dHCeHUe, 8bIYUMAHUE, YMHOJICEHUE HA YUCTO, YCI08Ue KOTUHEAPHOCMU 86eKMOPO8).
12. CkaasipHoe npou3sBeleHue (onpedeieHue u 0003HAYeHUe, 3anUcamv oowyo Gopmyny u
Gopmyny yepesz KoopOuHamvl 6eKMOPOs, hopmyna 0 onpedeneHus yena Mexicoy 6eKmopamu).
13. BekTopHoe npousBeneHue (onpeoenenue u 0003HaAueHue, 3anUCAmb 00WYIO QopmMyry u
dopmyny yepez Koopounamol, popmyna nIowWaou NApaLLeocpamMma U mpeyeorbHUKa).
14. CmemanHoe mnpousBeaeHue (onpeoenenue u 0003HAYEHUe, BLIYUCTIEHUE CMEUAHHO2O0
npouseedeHus, oovem napaiieienunedd U NUPamuobsl).
15. Cucrema KOOPAMHAT HA MJIOCKOCTH (NPAMOY2ONbHAAL CUCEMA KOOPOUHAM, pACCMOSHUE
MedHCOY 08YMSL MOUKAMU, KOOPOUHAMbL CepeOUHbL Ompe3Kd, onpedenerHue TUHUU HA NI0CKOCTU,
MOYKU nepecevenust TUHULL).
16. YpaBHeHue NpsiMoii HA IJIOCKOCTH (3anucamo pazuvie opmuvl 3anUCU YPAGHEHUS NPAMOU.
VpasHenue npAMOUL ¢ y2l08blM KO3ppuyuenmom, oduee ypasHenue npsamou, ypasHenue npsamou
npoxoosaujeli uepes 06e MOUKU, YPABHEHUe NPAMOU C 3A0AHHBIM Y2N08blM KOdpuyuenmom u
npoxoosawel uyepe3 OAHHYIO MOUKY, OOBACHUMb HA3HAYeHue Kod(guyuenmos, 6xo0auux 6
VpasHenusl, yenosot kodghguyuenm).



17. ¥Yroa mexny npsiMbIMU. Y CJI0BHE NMAPAJIEIbHOCTH M MEPHEHIUKYJISIPHOCTH NMPSAMbBIX
(Banuwume ¢opmyny 0na onpedenenus yena medxcoy HNpAMbIMU, OOBACHUME HA3HAYEHUE
Ko3(hpuyuenmos, 6xo0awux 6 hopmyny, 3anuwmume Ycioue, Npu KOMOPOM 08e NpsMble
nepneHOUKYIAPHbL U NAPAJLIeNIbHbL).

18. ®yukuusa (onpedenenue, odbracmo onpeoenenus Qyukyuu, obaacmes 3HaA4eHUll GYHKYuu,
yemHoCmob QYHKYUU, 803pacmanue u yovieanue yHKYuL).

19. Mpenea ¢pyuxuuu (onpeodenenue no Ievine u Kowu, beckoneuno d6onrvuias u OeCKOHeUHO
manas yHxkyus, meopemul 0 6€CKOHeUHO OONbUUX U OECKOHEUHO MANbIX QYHKYUAX).

20. IlpoumsBognasi (QyHkuum (onpedeneHue, GvlUUCIEHUE NPOU3BOOHOU,  BbIUUCIEHUE
NPOU3BOOHOU CLONCHOU PYHKYUU, 2e0MemPpudecKull 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 (00CMamouHoe u HeoOX00uMoe YClosue), BbINYKIOCHb U
802HYMOCMb PYHKYUU, MOYKA nepeauda).

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

23. Onpenenennslii uHTEerpaj (Onpedenenue, ceoticmea onpedesieHHo20 UuHmezpand,
eeomempuieckuil U gpuzudeckuti cmuici, popmyaa Hetomona — Jletibnuya, eviuucienue
niaowaoel niocKux uzyp).

24. KommiekcHble yucaa (obwee onpedeieHue, MoOOylb U aApeyMeHmM KOMNJIEKCHO20 YUCId,
MPULOHOMEMPULECKAs U NOKA3aMeNbHas hopMa 3anuci)

25. IndpepenunaiibHbie YypaBHEHHs NMEPBOro mopsiaka (oowue ceedenus u onpeoenenue,
obuee u yacmuoe peuieHue ouppepenyuarbHo2o ypasHenus, oughgepenyuanvhsvie YypasgHeHus ¢
PA30eNAOWUMUCS  NePEMEHHbIMY, O0OHOPOOHble OuggepenyuanbHble YpPAasHeHUs, JIUHelHble
HeoOHOpOOHble Oughghepenyuanvrbvle ypasHeHus)

26. IndepennuaibHble ypaBHeHUsI BTOPOro nopsiaka (oowee onpedenenue, ooujee u
yacmuoe peuierue)

INPAKTUYECKAS YACTb.
(IIpumepHBIi IEepeYeHs 3a1a4)
-3 5 7 3
1) Jansr matpunsr: 4 = o 1) B= y 1) Haiinure marpuny C, paBayto: C=34—-28B.
I 0 1
2) BeruucnuTe onpenenuTenu MaTpuil: a) A = 3 1) 0) A= 0 3 2
-2 -3 1
-1 3

3) Haiinmure marpuity oOpaTHyto kK MaTpune A4 = {
—Xx+2y+z=5,
4) Pemute cucteMy ypaBHEeHUH, ucnomib3ys Gopmyinsl Kpamepa: 2x -3y +3z =1,

y—=5z=-9.

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

cucteMbl KoopauHat. Haitmure Moaynu BekropoB. Haiiinte KoopauHaThl BeKTopa ¢ =—d + 3b .

6) Jaubl nBa BekTopa: a(—4;0;1) u 5(4;1;0). Bbruncnute BEKTOPHOE NPOU3BENEHUE 3TUX
BEKTOPOB.



7) Ha muockoctn 3amansl 1Be Toukun A(—1;-3) m C(0;—5). CocTtaBbTe ypaBHEHUE NPSMOMN
MIPOXOJISIIEH uepe3 ABe ATH TOUKH. YeMy paBeH yriioBOil KO3 OUIIMEHT 3TOM TPSIMOM.

8) [ocTpoiiTe IMHMIO ypaBHEHHE KoTOpoil nmeet BU: (X +4)" +(y+2)° =9.

2 2 4 2
9) Beruucnure npeaensl GyHKIHIA: a) lim—3x X ,0) limX — =Y 2 2x =13 ,B lim—4f 3 x4 )
X3 8x+3 x—2 x+3 X—0 ) _7x +x
i = 6 sinx
10) Haiinure npousBomnyro ¢GyHkumii: a) y=-cigx+6x —4lnx, 6) y= e B)
X+ 6x

y = (+/x — 8arcsinx)’.

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

. 3x° — 5\/; +x
12) Beruuciure HeonpeaeaCHHbIA HHTErpall: J‘fdx.
X

13) Haiiaute mnnomaab KPUBOJIMHEHHOW Tpamelnuy, OrPaHUYeHHON CcBepxy GyHKIuel
y=5x"—2x,cuuzy y=0,ano 6okam npsiMbiMu x =0 u x=35.

14) Jlambpl KoMIIeKCHble uyMcna: z, =3-4i, z,=1+2i, z,=6-—i. Brruucaure:

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

15) Haiinute obee pemenue auddepeHunanbHoro ypaBueHus: xydx+ (x+1)dy =0
16) Haiitu wactHoe pemenne nuddepenuansHoro ypaaenus: " —10y"+25y =0,
yIIOBJIETBOPSIIOIIETO HadanbHbIM yenoBusm y(0) =1, y'(0)=1.

3.6.2. Metoguyeckue MaTepuaJbl.

VYcnoBust 1 MOpSAOK MpoBeAeHUs dk3aMeHa nanbl B [Ipunoxenun Ne 2 k Ilomoxkenuro
IIB/I-07 «O mnpoBeneHUM TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH M NMPOMEXKYTOYHOM aTTeCTalluu
00yJaronuXxCsi».

BajibHO-pelTHHIOBas OLCHKA 3HAHWN 00yYalOIIMXCH COCTABJIEHA B COOTBETCTBUU C
[IB/I-07 «O mpoBeneHUU TEKYyIIEro KOHTPOJIS YCIEBA€MOCTH U MPOMEXKYTOUYHOM aTTecTalluu
oOyuaromuxcs». Kaxaplii sk3aMeHallMoOHHbIN Ouier GopMupyercs U3 0JHOrO TEOPETUYECKOTrO
BOIIPOCA U TPEX 3a/4ad.

IIPUMEP 3K3AMEHAIITHOHHOI'O BHJIETA

®denepanbHOe rocyiapcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOe
YUpe:kIeHue Bbicuiero 00pa3oBaHus
«BEPXHEBOJI)KCKHM T'OCYJIAPCTBEHHBIN ATPOBHOTEXHOJOTMYECKHI
YHUBEPCUTET»
(®PI'bBOY BO «BepxHeBosukckniit 'AYy)

KA®EJIPA TEXHUYECKOI'O CEPBUCA U MEXAHUKH

DaKyabTeT: NHXECHEPHO-D)KOHOMUYECKUI

Kadeapa: Texunueckoro ceppuca 1 MEXaHUKU
CnenuaabHocTh (Hanpasiaenue): 35.03.07 TIIulIC\xIIp
JMcuMIuInHA: MaTeMaTHKa



®opma o0yueHusi: ouHas Kypce 1 cemectp 1

JK3aMeHALMOHHBIN Ouiter Nel
1. Marpunpl.
2. Ha mockoctu 3amanbel nBe Touku A(-1;-3) m C(0;-5). CocrtaBbTe ypaBHEHHE MPSIMOU
POXOALICH Yepe3 IBE 3T TOUKH. YeMy paBeH yIriIoBOi KO3 PHUIUEHT STON MPSIMOIA.

3. Jlaubr nBa Bektopa: a(—5;0;4) u E(—8;9;0). 3anummnTe pasyioKEHUE BEKTOPOB IO OpTaM

cucteMbl KoopauHat. Haiimure Moaynu BekropoB. Haitiure Bektop ¢ =—a +3b
4. Haiiute mpou3BOAHYIO (PYHKIIUIL:
4cosx +5x°

,B) y=cosOlnx—5x").
9lnx

a) y=6x* —8/x +3arccosx, 6) y=

IIPHUMEP OTBETA HA 9K3AMEHAIIHOHHbBIH FUJIET

Bonpoc 1.

Martpuiieii Ha3pIBaeTCs MPAMOYTOIbHAS TAOJIUIIA, COCTABJICHHAS M3 YHCEI, UMEIOIIasi M CTPOK H
n cToi01oB. B 3aBUCHMOCTH OT KOJIMYECTBA CTPOK U CTOJIOIIOB KaXKI0M MaTpHIle B COOTBETCTBUE
COIIOCTABJISIFOT €€ pa3Mep.

-1 50
Hampumep, marpuna 4 = 5 0 3 UMeEeT pa3Mep 2X3, TaKk KaK COACPKUT 2 CTPOKH U 3
cTonona.
Uwucrna, o0pa3yrolye MaTpHILy, Ha3bIBAIOTCS JIEMEHTAMU MaTpHUIlbl. KakIblid 37IEMEHT MaTPHIIBI
UMEEeT HOMEP, COOTBETCTBYIOIINI HOMEPY CTPOKH U CTOJIOIA BBIOpaHHOTO 2NieMeHTa. Hampumep,

-1 50
JUIst MaTpulbl A = 5 0 3) JJIIEMEHT d,, HAaXOJUTCS HA IIEPECEYCHUHM BTOPOH CTPOYKH U

IIEpBOTO CTOJIOA U IMEET 3HAUEHHE d,, = 2

JIBe MaTpullbl Ha3bIBalOTCA PAaBHBIMU TOJBKO B TOM CIIydyae €CJId paBHbl COOTBETCTBYIOIINE
AJIEMEHTBI TUX MATpPHIL.
-1 50 -1 5
Hanpumep, ase marpuisl 4 = u B= OyAyT paBHBI T.K. paBHBI BCe
2 03 2 03
COOTBETCTBYIOIINE MIEMEHTHI 3TUX MATPHUII.
Matpuibl UMEIINe OJUHAKOBOE KOJIMYECTBO CTPOK M CTOJIOLIOB Ha3bIBAIOTCS KBAJApPAaTHBIMU.

5 3
Hanpumep, matpuma 4 = ) 1] SBIISIETCS KBAAPATHOW TaK KaK COJAEPKUT JIBE CTPOKHU U JBa
cToioma.
UYucna, uaymye U3 BEpXHEro JICBOTO yriia B HIDKHMI MpaBblii, 00pa3yloT TIaBHYIO AHAroHalb

MaTpulbl.

-1 9 0
Hampumep, B matpunie B=| 2 7 1 |, rIaBHYyIO AMaroHaigb o0Opas3yroT 31eMeHTsl -1, 7 u 0.
3 50

KBanpatHyto maTpuily, y KOTOPOl INIaBHYIO AMaroHajib 00pa3yloT €IWHUIIbL, IPU YCIOBHH, YTO
BCE OCTaJbHBIC DJIEMEHTHI PABHBI HYJIIO HA3bIBAIOT €AUHUYHON. Takyio MaTpuily 0003HAUYAIOT C
MOMOIIbI0 cuMBOJNa - £ EguHWUYHBIE MaTpUIlbl B 3aBUCHMOCTH OT KOJIMYECTBA CTPOK HIIU
CTONOIOB MOTYT OBITh pa3HbIX MOPSAKOB. [TOpAMOK €IMHUYHONW MAaTPHIIBI PaBEH KOJIHMYECTBY
CTPOK HJIH CTOJIONOB (WX YHCIIO OAMHAKOBO).

Hanpumep:



1 0
E = ( J - €eIMHUYHAS MaTPHUIIa BTOPOTO MOpsaKa (T.K. ABE CTPOKH, UITU JBA CTOJIOIA)

0
1 00

E={0 1 0] -exuanunas MaTpula TPEThETO NopsiaKa (T.K. TPU CTPOKH, WK TPU CTOJIONA)
0 0 1

Hynesast maTpuiia — 3T0 KBajpaTHasi MaTpHIla, BCE JIEMEHTHI KOTOPOI paBHbBI HYIIIO.
O06o03Ha4aeTcs ¢ HOMOIILI0 cuMBoia O

Hanpuwmep:

i

ManI/H_[a MOJIydCHHasd IyTEM 3aMCHBI BCEX €€ CTPOK CTOJI6]_[aMI/I C COOTBCTCTBYHOIINMU

HOMEpaMU, Ha3bIBAETCS TPAHCIIOHUPOBAaHHONW. OO03HAaYaeTCs ¢ TOMOIIBIO TOMOIHUTEIIBEHOTO
CUMBOJIA «T», HaJl 0003HAYEHUEM MATPHIIBI, T.C.

B - matpuna
B’ - TpaHCHIOHMpOBaHHAs MaTPUIA
Hanpuwmep:
A= b3 Oj - MaTpuua A,
2 03
-1 2
A=| 5 0|-marpuma 4" .
0 3
Bonpoc 2.

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

HAWTU: ypaBHeHHE NpsAMOii IPOXOSIIEH uepes IBe TOUKH; HAWTH yTIoBoi Ko (HIIeHT
IPSAMOM.

PEIIEHME:

BrInmonHuM cxemaTH4ecKuil pUCYHOK, C YKa3aHUEM JBYX TOYEK Ha IUIOCKOCTH U MPSIMOH,
IpOXOoJsALIel yepe3 TaHHbIE JIBE TOUKH (CM. PUCYHOK).

—1:03)

I[J'I}I COCTaBJICHHUA UCKOMOI'O YPaBHCHUSA NIPUMCHUM YPAaBHCHUC HpHMOﬁ npoxonameﬁ qepe3 ABC
TOYKH, KOTOPOC NMECT BHU:

X=5 _V=nh
Xo =X Ya— N ’
IZe X; U ), - KOOpAUHATBI TOUKH A, X, U Y, - KoopAUHATHI TOUkH C.
[ToxcraBuM JaHHBIE B YpaBHEHUE U IPEOOPa3yeM:
x=(=D) _ y-(3)
0—(-1) —5-(=3)




x+1  y+3

1 —5+3°

x+1=y—+3,

—-2(x+D)=y+3.
[TpuBenem ypaBHEHHE K 00IIEMY BUY:
—2x+2=y+3,
—-2x+2+y+3=0,
—2x+y+5=0 - ypaBaenue npsimoii AC, 3anrcanHoe B 001IEM BH/IE.

Jls ypaBHEHUS MIPSIMOIA, 3alIMCAaHHOTO B 00111eM BUE, YTI0BON KOIPHUIIMEHT ONpeeisieTcs

COOTHOIICHUEM

k:j,
B

rae A, B, C — koo uuneHTsl, onpeaensemMple U3 ypaBHEHHs MPSIMOH, 3alIMCAaHHOTO B 001IeM
Buge (Ax+By+C=0).
Torga A = -2, B=1, u 3Ha4ur:

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

Bonpoc 3.

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

PEHIEHUE:

Paznoxxenne BekTopa 1o opTaM CUCTEMbI KOOPAWMHAT UMEET BUI: d = axf +a y]' + aZE .

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

Moyib BEKTOPOB HAWJIEM C TTOMOIIBIO (DOPMYITHL: |c?| =a= \/ (a) + (ay)2 +(a,)’,
Torna:

d@| = a=(-5)" +(0)* +(4)° =41,

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

HcxonHble BEKTOpa 3a/laHbl B KOOpAUHATHOM (hopme. Haiinem BekTop ¢ MCHomb3ys onepanuu
CJIO’KEHUSI, BHIUNTAHUS 1 YMHOXKEHHSI HA YUCIIO:

—a=(504),

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

¢ =(-1927:4).

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

JIAHO: a) y = 6x* —8y/x +3arccosx, 6) y = 4C09slx—1;5x3, B) y =cos@Inx —5x%).

PEIIEHUE:
a) y =6x" —8/x +3arccosx

BripaxkeHue cogep’uT npocTbie PyHKINH, a TAKXKE ONEepalluu CI0KEHUSI, BBIUUTAHUS U
yMHOXeHue Ha uncio. [Ipumenum npasuiia auddepeHupoBaHys U BEIYUCIUM TPOU3BOIHYIO:



y = 6x* —8/x +3arccosx
' = (6x*)—(8v/x)+(3arccosx)’
' = 6(x*)-8(v/x)+3(arccosx)’
N
2Wx 1+ x
Y =24x" - 43

\/; Vi+x? .

Y =6-4x> -8

_4cosx + 5x°

0) y=

9lnx
BBIpa)KeHI/IC CO,Z[Cp}KI/IT onepaumo JCIICHUA U onepauml CJIOKCHUA U YMHO}KCHI/IH Ha 4ucCJ1o.
[Tpumenu npasuna 1udGepeHIMPOBAHNS U BBIYUCINA IPOU3BOIHYIO:

, (4cosx+5x7)(9Inx)—(4cosx+5x’)-(9lnx)'
y = 2
©lnx)

(—4sinx+15x*)-(91Inx) —(4cosx +5x°)- (9-l)
X
(91lnx)*

(—4sinx+15x*)-(91Inx)—(4cosx +5x°)- (2)
X
(91lnx)’

y:

B) y =cos(@Inx —5x")
®yHKIMSA SBISETCS CIOKHOMN, OTHOCHTENHHO IIPOMEKYTOUHOTO aprymenta: 9Inx —5x*. Torxa:
' =—sin(9Inx—5x%)-(9Inx —5x%),

y':—sin(91nx—5x8)-(2—40x7)
X



