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Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHeii ux popmuposanus

Smanwl popmuposanua Komnemenyuu
(ykazamwv ece memwvi uz PII/])

Huoexc Cooepircanue Ilpakmuueckue Haumenosanue oye-
Komnemenyuu KomnemeHnyuu Texuuu 3auamus, nabo- | Jlabopamopuwie | Kypcoeoit npo- HOUHO020 cpedcmeéa
PpamopHulil nPaK- 3anaAmus exm (paboma)
MUKYM
BribupaTth cnocoObl perieHus PI'P Nel-3, sk3ameHa-
OK 01 3a71a4 npodeccuonansHon | 1.1, 1.2, 2.1, 1.1,1.2,2.1,3.1, He npedycmom- | yyounmrii Tect
JESTEIIbHOCTH MPUMEHUTEIBHO 3.1, He npeoy- penvl
K pa3JINYHbIM KOHTEKCTaM; cMompeHbl
Hcnonb30BaTb  COBpEMEHHBIE PI'P Nel-3, sk3ameHa-
CpelcTBa TIOMCKA, aHailW3a W LUUOHHBIA TECT
MHTEpIIpETallui UHQPOPMAIIHH, He npeoy-
1 MH(OPMaLMOHHbIE TEXHOJIO- 11,1221, | 11 12 21 31 cMompeHbl He npedycmom-
OK 02 TMM JJIs1 BBIINOJIHEHHUS 3ajad 31 by 44y 404, 0.4, pen

npohecCuOHANBHON  1eATeNb-
HOCTH;




Ilepeuens oyenounvlix cpeocme no oucuyuniune (Mooysio)

MATEMATHKA

Min, éannoe Max, 6annoe
Ouyenounvie cpeocmea | Kon-60 | (6azoewiit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
PI'P 2 30 40
Camocmoamenvuas pa-
— 6 20
ooma
Ix3zamen (mecm) 1 24 40
Hmozo: 60 100
Kparkas xapakTepucTuKa OLEHOYHBIX CPEACTBA
Haumenosanue Ilpeocmaegnenue oye-
Nen/n| ouenounozo Kpamsan xapaxmepucmuxa oye- HOUHO020 cpedcmea 6
HOYHO020 cpedcmeéa
cpeocmea donoe
1 |9Ok3ameH CpencTtBo, mo3Bossitoniee OneHUThb|DoHA OueToB s
3HaHUSA, YMEHUS U BIAJACHUS OOY-|{IPOBEICHUS UTOTOBOM
Yaroulerocs 1o y4eOHOW AMCIHMIUIM-|{IPOBEPKU 3HAHUU
HE. (TecTUpOBaHUS) 1o
JTUCIUTUIAHE.
2 |PTP PaGoTa BeITIOJIHEHA MOJIHOCTHIO; B JI0-| KomiuiekTsr PI'P
THYECKUX PACCYXKIEHUSX U 000CHOBA-
HUU PEIIeHHUs] HET MPOOEeJOB M OIIIU-
OOK; B PEIICHUH HET MAaTEMaTUYECKUX
OmurOOK (BO3MOXKHBI HEKOTOPBIE HeE-
TOYHOCTH, ONMCKHU, KOTOpasi He SIBJISI-
€TCs CJICICTBUEM HE3HAHUS WU He-
MMOHMMAaHMsI y4eOHOro MaTepuaa)
Koncnekr KoncnekT no3Bomsier popmupoBats u|Kpurepuu onieHku
OIICHWBATh YMEHUS OOYyJaronuxcs 1o
nepepadoTke nHbopMaIu




IlIkana ouenueanus

Mudposoe
BbIpaskeHne

BeipaxeHue B
fasax:

CioBecHoe
BbIpa:keHne

Kpurepun oneHKH HHIMKATOPOB JOCTHKEHHUsS NIPU opMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOH

3avger

5

87 - 100

OTan4uHO
(3auTeHO)

OreHKa «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM TEOPETUYECKOEe CO-
Jiep’KaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB; MCcUepIbIBaioLie,
MOCJIEZIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT MmaTepua;
CBOOOJHO CHpaBisieTCsl ¢ 3ajJayaMy, BOMPOCAMU U JIPYTUMH BHJIaMU
MIPUMEHEHHUS 3HaHUI; HCIIONB3YeT B OTBETE JOMOIHHUTEIBHBIM MaTepHa
BCE MMPEIyCMOTPEHHBIE MPOTPaAMMOIl 3aaHNUs BBITIOIHEHBI, KAYECTBO UX
BBITIOJIHEHHS OLIGHEHO YHCJIOM OajuioB, ONHM3KHMM K MaKCHUMAaJIbHOMY;
aHAM3UPYET MOIYYEeHHBIE PE3YIbTAThI; MPOSBISIET CAMOCTOSITEIBHOCTD
TIPY BBITIOJTHEHUY 3a/1aHUM

74 - 86

Xoporo
(3auTeHO)

OneHka «XOpoIIo» BBICTABIISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOEHO HOJIHOCTBbIO, HEOOXOAMMBIE INPaKTHYECKHE
KOMIIETEHIIUH B OCHOBHOM C(OpPMHPOBAHBI, BCE IPEIyCMOTPEHHBIE
porpaMMoil oOyueHusi ydeOHble 3a/aHMsl BBIIOJHEHBI, Ka4eCTBO HX
BBINIOJTHEHHSI JOCTaTOYHO BbICOKO€. CTyIEHT TBEpJO 3HAET MaTepual,
TPAaMOTHO M MO CYIIECTBY M3JIara€T €ro, He NOIyCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC.

60 - 73

Y nosneTBo-
PUTEITEHO
(3auTeHO)

O1eHKa «yJOBIETBOPUTEIIBHO» BBICTABISIETCS CTYJECHTY, €CIH TEOPETH-
YeCcKoe COoJepKaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOesbl HE HOCST
CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAyCMOTPEHHBIX IIpO-
rpaMMOH 3aJ]aHUH BBIIIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPU OTBETE
Ha IIOCTABJICHHBIM BOIPOC CTYAEHT JOINYCKAaeT HETOYHOCTH, HENOCTa-
TOYHO MpPaBUIbHBIE (POPMYITHMPOBKH, HAOIIOAAIOTCS HAPYILICHUS JIOTHYe-
CKOMH IIOCJIE0BATEIbHOCTH B M3JI0KEHUHU IIPOTPAMMHOI0 MaTepHara.

OneHka «3a4TeHO» BBICTABIIACTCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIIPOCHI IO Te-
MaM JMCLUIUIMHBI I10CJIEI0BATEIIbHBL,
JIOTUYECKH H3JI0KEHBI, JIOIYCKAIOTCA
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TAKHE KaK OTCYTCTBHE CaMO-
CTOSITENILHOTO BBIBOJIA, peYeBble OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIHHO
(He 3auTeHO)

OreHKa «HEYAOBIETBOPUTENHHOY» BHICTABISIETCS CTYJICHTY, €CJIM OH HE
3HAET 3HAYUTEILHON YacTW MPOrPaMMHOTO Marepuana, JOMyCcKaeT Cy-
[ECTBCHHBIE ONIMOKW, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSIMU BbI-
TIOJTHSIET TPAaKTHYECKHE Pa0bOThI, HEOOXOMUMBIEC MPAKTHUECKHE KOMIIe-
TEHIIMK HE c(OpMHUpPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TIPO-
rpaMMOii 00ydeHUs y9eOHBIX 3aJJaHUI HE BBIMIOJIHEHO, KA4eCTBO UX BHI-
TTOJTHEHUS OIEHEHO YHCIIOM 0aJToB, OJIM3KUM K MUHIUMAILHOMY

OLIeHKa «HC 3a4YTCHO» BbICTABJIACTCsA
CTYACHTY, €CJIM CTYACHT HC 3HACT OC-
HOBHBIX IIOHSTHI TEMBI JUCIHHMITIIMHBI,
HEC OTBE€YACT Ha OOIIOJTHUTCJIBHBIC U Ha-
BOJAIIME BOIIPOCHI MpErIogaBaTeisd.




MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HimxHexkaMCKu XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((puiinain) genepanbHOro rocy1apcTBEHHOro
OIO/1KETHOTO 00pa30BaTEIbHOIO YUPEIKICHUS
BbICLIIEr0 00pa30BaHUs
«Ka3zaHCkHii HALIMOHAIIbHBIN UCCIIEN0BATENbCKUN TEXHOJIOTUYECKU YHUBEPCUTET)

Iloozomosumenvhbiii haxyromem
Lukn gusuxo-mamemamuueckux OUCYUNIUH

Cnenunanpaocth: 27.02.04 « ABTOMaTHYECKHE CHCTEMBI YIIPABICHHS»

YTBEPXIAIO
/')
3aB.muxiaom OMJT & T.I'.Makycepa
10.03.2023 r.

9K3aMeHAMOHHBIN Omier Ne 1
10 JUCUUIUIUHE MATEMATHKA
1. Marpunusl. OcHOBHBIC TOHATHS. [[eficTBUS HaJl MaTPUIIAMHU.

2. Tlpsimas B mpoctpancTse. Ee ocHOBHBIE ypaBHEeHHs. B3auMHOe pacionokeHne npsMbIX.
-7 2

3. BreuucIuTh OIIPEACIINTCIIb

s o - —
4. Haiitu ckansproe nponssenenue sexktopos @ * b, ecrm @ = (1;2)u b = (—2;3).

IIpenonasarens il JLE. IllyBanoBa

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huiuan)
(benepaabHOro TOCYAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BbICIIIEr0 00pa30BaHus
«Ka3aHcknii HaMOHAJIBHBIN UCCIIEN0BATEIbCKUNA TEXHOIOITMUECKU YHUBEPCUTET
Iloocomosumenvuwiii haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPXKJIAIO
/"}
3aB.uukinoM OMJ] & T.I MakyceBa
10.03.2023 1.

JK3aMeHALMOHHBbIN Oniter Ne 2
0 JUCHUIUIMHE MATEMATUKA
1. Hesbipoxnaennbie MaTpuilsl. OOpaTHas MaTpua. AJITOPUTM BBIYMCIEHUS OOpaTHOM Mat-
PUIIBL.
2. CkalsipHO€ NPOU3BEICHHE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA U HEKOTOPBIE MPUITOKEHHSL.

. 3xt4x+1l
3. Brruucnurts npeaen lim ————
K—00 J('Z -1

4. Haiiti Touxy max V(x) = —x? + 8x + 2

[IpenomaBaTens il JLE. lllyBanoBa
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e

MuHHCTEpCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHUECKUA HHCTUTYT ((huuai)
(benepanbHOro rocy1apcTBEHHOIO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BbICIIEr0 00pa3oBaHuUs
«Ka3zaHCcKknii HalMOHAJIBHBIN HCCIIE0BATENbCKUA TEXHOJIOITMYECKUN YHUBEPCUTETY
Iloozomosumenvhbiii haxyromem
Luxn gusuxo-mamemamuyeckux OUCYUNIUH

YTBEPXIAIO
P
3aB.ukiaoM OMJ] & T.I Makycesa
10.03.2023 r.

IK3aMeHANIMOHHBIN OmteT Ne 3
Matpuiibl. DJIeMEeHTapHbIC TPEOOPa30BaAHMS MATPHIIBI. PaHT MaTpPHIIBL.
Omnpenenennpiii uaTErpai. OCHOBHBIC CBOKWCTBA OINPEACIICHHOIO0 HHTETpaa.

e
o =
Haiitu koopmunatsl Bektopa @ = AB, ecnn 3amanel xoopaunate ero Hauana (A) ¥ KoHIa

(B). B oTBeT 3a11caTh cyMMy KOOp/MHAT BekTopa (.
A(5;—1)uB(-2:2)

Haiiti yriosoit kospumment npsamoii 3X — 2y + 1 =0

7
[IpenonaBarens it JLE. lllyBanoBa

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro roCyAapCTBEHHOr0 OI0PKETHOI0 00pa30BaTeIbHOIO YUPEKICHHS
BbICIIIEr0 00pa30BaHus
«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIbCKUNA TEXHOIOIMUECKU YHUBEPCUTET
Iloocomosumenvuwiii haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

YTBEPXIAIO
/"}
3aB.uukinom OMJ] ﬁ T.I.Makycepa
10.03.2023 .

JK3aMeHallMOHHBIH Ouwiier Ne 4
Pemenue cucrem nnHelHbIX ypaBHeHUH. OcHOBHBIE OHATHS. PopMyiel Kpamepa u meton I'a-
ycca uis pemenus CJIY.
HeonpeneneHHbIl HHTErpai: HENOCPEACTBEHHOE HHTEIPUPOBAHUE.

HaiiTi TpuroHOMeTpruecKyio GopMy KOMILIeKcHOro uncia Z = 1 + 1.

o = 7 =
Haiitu ckansipaoe npousBeieHre BEKTOpOB . * EJ, eciu @ = (—5 ; 2] u

b= (1;—-2).

[IpenomaBaTens il JLE. lllyBamoBa



MuHHCTEPCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATEILCKUIM TEXHOJIOTMYECKUI YHUBEPCUTET»
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/"}
3aB.uukinoM OMJ] & T.I.Maxycesa
10.03.2023 1.

JK3aMeHANMOHHBII OuiteT Ne 5
1. Cucremsbl JINHEHHBIX OJJTHOPOJHBIX ypaBHEeHUN. DyH1aMEHTalIbHAsI CUCTEMA PELIEHUI.
2. TlpunoxxeHus ompeaeIeHHOro HHTETpajia K BEIUMCICHUIO TUIOMAACH TNIOCKUX QUTyp

3. Haiitu cmemannoe npoussenennme Bextopos @ = (2;0;0), b= (3;—-2;-1) =u
c=(1;-1;3).

HaiiTu yrinosoit koddguuuent npsamoit 2X —y — 3 = 0

e
IIpenonaBarein i JI.LE. IllyBanoBa

MuHuCTepCTBO HayKHU U BhIcIero oopasosanus Poccuiickoit deneparuu
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro TOCyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BbICIIIEr0 00pa30BaHus
«Ka3zaHckuii HAlIMOHAJIBHBIN UCCIIEIOBATENbCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
TIloocomosumenvuwiii haxyibmem
Luxn ghuzuxo-mamemamuyeckux OUCYUNIUH

YTBEPXJIAIO
/',‘
3aB.umKmom OGMJ| & T.I . MakyceBa
10.03.2023 1.

JK3aMeHalMOHHBIH OuwiieT Ne 6
1. JlekapTOBBI MPSIMOYTOJIbHBIE KOOPJAUHATHL. J[eleHne oTpeska B 33 JaHHOM COOTHOLIEHHH.
[Inomane TpeyroJbpHUKA.

2. OmpenenuTenu BTOPOTO U TPETHETO MOpsiika. FIX OCHOBHBIE CBOMCTBA M CTIOCOOBI BHIYMCIICHHS.
. n—2
3. . Beruucnuts npeaen lim
n—oo N+1
T
4. . Boraucmuts [ (1) ana pymxmm f(x) =5 — 8x* + x

IIpenomaBarenn e JI.LE. lIlvBanoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/")
3aB.uukinoM OMJ] /L T.I.Maxycesa
10.03.2023 1.

IK3aMeHANIMOHHBIN OmteT Ne 7

[Ipsimast munus. YrinoBoi koadduruenT npsmoid. [Ipsmas, 3amannas 1Bymst Toukamu. Hop-
MajbHOE ypaBHEHUE npsMoil. PaccrosiHue ot Touku a0 npsamoil. [lepeceuenue AByX NpsSMBbIX.
Brrauciienue miomaaei miockux Guryp ¢ moMomipo OnpeaesieHHOro HHTErpaia.

= —
Haiitn ckansproe npounssenetue extopos @ - b, ecru d = (3; 1) u b = (—2; —4).

JlaHbl KOMIUIEKCHBIE uncna Z; = 2 — 31, Z, = 1 + 2i. Haiitu Re(z; + 2z,).

’,-”'/
IIpenonaBarennb s JI.LE. lIlvBanoBa

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOr0 00pa30BaTeIbHOI0 YUPEXK ICHHUS
BbICILIEr0 00pa3oBaHuUs
«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIbCKUNA TEXHOIOITMUECKU YHUBEPCUTET
TIloocomosumenvuwiii haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

YTBEPXJIAIO
/'.‘
3aB.muxiaom OMJT & T.I' Makycepa
10.03.2023 1.

JK3aMeHAllMOHHBII OuiteT Ne 8
Bexropsl. JInneiinble onepanyu Haja BekTopamu. Koopannats! BekTopoB. Hanpasmnsromue
KOCHHYCBI.
Matpunbl. OcHOBHBIE cBOICTBa. JleiicTBYS HaJl MaTpHULIAMHU.

Haiitu yrioBoit kosddumment npsamoit 6x + 4y — 5=0,

4. Haiiti uHTErpan fl:xg —3%)dx

[IpenonaBarens i JLE. lllvBasioBa



N

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/")
3aB.uukinoM OMJ] & T.I.Makycesa
10.03.2023 1.

IK3aMeHANIMOHHBIN OmiteT Ne 9
Marpuiel. OOpaTHas MaTpHIIa.
Heomnpenenenuslii UHTErpai: HHTETPUPOBAHUE IO YACTSIM.

Opaunara Touku nepecedenns npsmoit 3x — 2y + 12 = 0 ¢ ocero OY pasna.. .

A —
HaiiTu ckanspHoe npoussenenue sektopos  * b, ecm da= (2;0)ub = (=5;3)
e
[IpenonaBarens il JLLE. lyBanoBa

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHUECKU HHCTUTYT ((unuan)
(benepalbHOr0 TOCYJTapPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCkunil HalMOHAJIBHBINA UCCIIEIOBATENLCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
Iloozomosumenvusiii paxyromem

Luxn usuxo-mamemamuyeckux OUCYuniIuH
YTBEPXJIAIO
/')
3as.uuxnom GMJL &7 T.I.MaxkyceBa
10.03.2023 r.

JK3aMeHAUMOHHBbIH Ousiet Ne 10

BekTopHoe nmponsBeieHre BEKTOPOB U €r0 CBOMCTBA. BrIpakeHne BEKTOPHOTO IPOU3BEICHNUS
yepe3 KoopaAnHaThl. HekoTopele MpHioKeHNs] BEKTOPHOTO MPOU3BEACHUS.

Onpenenurenu. AnreOpandeckue JONOJHEHUS 1 MUHOPBIL. Pa3noxkenue onpeaeauTens no
3JIEMEHTaM CTPOKH U CTOJIOIA.

Ilnomaas GpUrypsl, orpaHuyeHHol napadonoii ¥ = 1 — x ‘u npsamon V = 0 Berumcnsercs ¢
IIOMOILBIO UHTETpaa.

. —
3ajaHbl KOOPAUHATHI BEKTOPOB d = l:lj 2] ub = I:—l; 2). Hailinute koopiMHATHI BEKTOpa

= =
C. B oTBeT 3anummTe CymMmMy KOOpAWHAT BeKTopa L.

—

c=d—Db.

IIpenomasarensn £ JI.LE. IllvBanoBa



MuHHCTEPCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET»
Iloocomosumenvhwiili haxyibmem

Luxn gpusuxo-mamemamuyeckux OUCYUNIUH
YTBEPXKJIAIO

2
3aB.ukiToMm M/ i T.I'.'MakyceBa
10.03.2023 r.

JK3aMeHAUMOHHBIN Omiter Ne 11
1. CwmemanHoe Npou3BeIeHUE BEKTOPOB U €r0 CBOMCTBA. BhIpaskeHrne CMEIIaHHOTro MPOU3Be-
JeHus yepe3 KoopauHaTel. HekoTophie MpUI0KEeHHs] CMEIIAHHOTO MPOU3BEICHHUS.
2. Omnpepnenennslii uaTerpan. OCHOBHBIE CBOMCTBA. BhIuncieHue onpeaeieHHOro HHTerpaia.

. x—3
3. Boiuncnurs npenen lim ———
x—3 & —4x+3

Boruucruts | ' (—1) mns dysxmmm f(x) = x - e*

&

IInenomaBarens - JLLE. lllvBamoBa

MuHucTepcTBO HayKu U BeIcuiero oopasosanust Poccuiickoit deneparun
HwmxHekaMCcKuit XUMUKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(benepalbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCkunil HAalMOHAJIBHBIN UCCIIEIOBATENILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
Iloozomosumenvusiii paxyromem
Luxn guzuxo-mamemamuyeckux OUCYUnIUH

YTBEPXAIO
/"}
3as.imkinom OMJ] & T.IMakycea
10.03.2023 r.

JK3aMeHAllMOHHbII OuJiet Ne 12
[TonsiTre nepBoOOpa3HOi U HEONPEIEIeHHOTO HHTerpaia. OCHOBHBIE CBOMCTBA HEOIpeIeIeH-
HOT'0 MHTErpasia.
Pemenue cuctem ypaBHenuii no ¢popmynam Kpamepa.

. Beramcnmars npegen liIm ———
x—3 X% —4x+3

Haiitu Touxy max _’}’I:JC] =—x*+2x+5

IIpenomaBarenn i JL.LE. IllvBanoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEHKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKunil HAaMOHAJIBHBIN UCCIIEIOBATENILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

YTBEPXIAIO
/',‘
3aB.uuxiaom OMJT & T.I Makycepa
10.03.2023 r.

JK3aMeHANMOHHBbIH OuiieT Ne 13
1. HccnenoBanue (HyHKIIMH IPU TIOMOIIM ITEPBOK MPOU3BOTHON: BO3pACTaHUE U yObIBaHHE (yHK-
LU, TOYKH IKCTPEMYMA.
2. CMemaHHOE POU3BEICHUE BEKTOPOB: OIIPENEICHUE, CBOMCTBA U HEKOTOPBIE IIPUII0KEHUS.

3. Haiitu unrerpan f(%— 3cosx)dx
v1—x

3 1 5
4. Beruucauts onpeemutens (00 1 2
0 2 4

IIpenonaBarein £ JI.LE. IIIvBanoBa

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(beneparbHOro roCyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICIIIEr0 00pa30BaHus
«KazaHCKkni HalMOHAJIBHBINA UCCIIE0OBATEIbCKANA TEXHOJIOTUYECKUN YHUBEPCUTET»
Iloocomosumenvuwiii haxyibmem

Huxn usuxo-mamemamuueckux OUCYUnIuH
VTBEPXKJIAIO
/"}
3a.unknom GMJ] 27 T.I'.Maxkycesa
10.03.2023 r.

JK3aMeHANMOHHBbIH Oujiet Ne 14
1. HexoTtopsle NpUIOKEHUS ONPEIeIEHHOI0 HHTErpaa: BEIYUCICHHE TUIOIAAeH IIOCKUX (Quryp.
2. Bektopsl. BekTopHOE Mpon3BeieHNE BEKTOPOB, €0 ONPEAEIICHNE, CBOMCTBA U HEKOTOPHIE IPHU-
JIO)KEHUS
x%+1

dx

3. Haiitn nnTerpan f
X

—
4. 3amaHbl KOOPAUHATHI BEKTOPOB a= (1;2)ub = (—1;2). Haiinure KoopaMHATE BEKTOpaA
-3

5
C. B oTBeT 3anumure CymMmMy KOOpAUHAT BeKTopa C.

F=d+2b

IIpenomaBarenn # JL.LE. IllvBasoBa



=

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/"}
3aB.uukinoM OMJ] & T.I'.Makycesa
10.03.2023 1.

JK3aMeHAUMOHHBIN Omiier Ne 15
HexoTtopbie mpuioxKeHus ONpeIelIeHHOr0 HHTErpaa: BEIYUCICHHE TUIOIAAeH TUIOCKUX QuUryp.
HccnenoBanue GyHKIMH P OMOIIM ITEPBON MPOU3BOIHON: BO3pACTaHUE U yObIBaHHE (YHK-

UK, TOYKHU IKCTPEMYyMa.
x+1

Beruucuts [ (1) ps gpyrxuun f(x) = —
Haiiti naumensbiree 3snauenne pynxuan f(x) = x% +4x + 1

Ha oTpeske [-2;0].

o
[IpenonaBarens il JLLE. lllyBanoBa

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HalMOHAIBHBIN UCCIIE0BATEIbCKUNA TEXHOIOTMUYECKUA YHUBEPCUTET
Iloocomosumenvuwiii haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

YTBEPXJIAIO
/"}
3as.imkiom OMJ] & T.IMakycepa
10.03.2023 r.

JK3aMeHAMOHHBbIH OujieT Ne 16
1. MHccnenoBanue (GyHKIIMM IPU TOMOIIM MPOU3BOAHOM: BBITYKIOCTh U BOTHYTOCTh KPHBOH,
TOYKH Meperuoa.
2. Tlpsimas Ha mockocTH. Pa3nndHbie BUIBI ypaBHEHUS TIPSMO Ha TJIOCKOCTH.

- X
3. Haiitu npenen lIM — none3sysce npasunom Jonuras.
X—oo

4. Haiitu Touky min y(x) = x% + 4x + 3

¢
IIpenomaBarens i JLE. lllvBanosa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/"}
3ag.uukiom M/ & T.I . MakyceBa
10.03.2023 1.

JK3aMeHAUMOHHBIN Omiier Ne 17

Onpenenureny BTOPOro U TpeTbero nopsiaka. MIx ocHoBHble cBoiicTBa. MUHOPHI U anredpau-
YECKUE JOIOJHEHUS.
HccnenoBanue (GyHKIMU IPU IIOMOIIM TPOU3BOHOM: Hauboblee 1 HAaUMEHbIlIee 3HAUCHHUE

GbyHKIHN.
2
BbIMHCIUTE ONpeIeIEHHBINA HHTErPaT f 0 (2x—3)dx

Z

N

= 5+ 3i. Haittu Jm(z — Z). Z — CONPAKEHHOE K Z

e
[Ipenonasarens ~ JLE.lllvBanosa
MuHuCTepCTBO HayKHU U BhIcIero oopasosanus Poccuiickoit deneparuu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((uiinan)
(benepanbHOro rOCyIapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICIIIEr0 00pa30BaHus

«Kazanckuit HaIlMOHAJIbHBIM UCCIEA0BATENbLCKUN TEXHOJIOTNIECKHM YHUBCPCUTET»

Iloocomosumenvuwiii haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIuH

YTBEPXIAIO
/')
3as.uukinom OMJI /L T.I.Makycepa
10.03.2023 .

IK3aMeHAUOHHBIN oniter Ne 18
KommnekchHpie uncia. @opMbl 3aMCH KOMITJIEKCHBIX YHCEIL.
[IpunosxeHus onpeaeeHHOro HHTErpajia K BEIYUCICHUIO IO e TIIOCKUX Quryp.

=
3ajaHbl KOOPIUHATHI BEKTOPOB a= I:l ; 2] ub = l:—lj 2]. Haiinure koopauHaTHl BEK-
TOpa . B oTBeT 3anummre CyMMY KOOpAHHAT BEKTOpa c.

-

c=d—b

Haiitu Hanbomnbiee 3HaueHNe QyHKIUH Y = —X 2 + 6x ma otpeske [2;3].

77
IIpennonaBarennb # JI.LE. lIlvBanoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Iloocomosumenvhwiili haxyibmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

VTBEPKIAIO
/")
3aB.uukinoM OMJ] /L T.I.Maxycesa
10.03.2023 1.

JK3aMeHANMOHHBbIH OujieT Ne 19
Onpenenenne nepBoodpaznoii. Teopema 0 OECKOHEYHOM MHOXKECTBE MEPBOOOPA3ZHBIX JUIS
JTaHHOM (DyHKITHH.
KommuekcHbie uncna. OCHOBHBIE ACHCTBHS HAJl HUMH

x—2

Haiitu npenen lim , MOJIB3ysACh MpaBwiIoM Jlonurais.
x—2

x2 -3+ 32

. Haiitu touky min y(x) = x% + 6x + 1

IIpenmonaBarennb il JI.LE. IIlvBanoBa

OueHuBaHNe 3HAHMIA 110 IK3aMeHANIMOHHBIM 6uiieTam (Max 40 6annoB)

Onenka banabl
5 35-40
4 30-34
3 24 —29
2 1-23




MuHHCTEPCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET»

Iloozomosumenvhbiii haxyromem
Lukn gusuxo-mamemamuueckux OUCYUNIUH

IK3AMEHAIIMOHHBIN TECT

Huciunnuna: CI'.07 MaremaTuka
CneunanbsHocTs 27.02.04 «ABTOMaTUYECKNE CUCTEMBI YIIPABICHUS

3aoanus ons nposepku 3HAHUL, YMEHUL U CHOPMUPOBAHHOCTIU KOMNEMEeHYUU

OK 01 — BeiOupath ciocoObl pemieHus 3aaa4d npodecCHoHaNbHON AeSITeTbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

TecToBBIE 3aJaHUA OTKPLITOIoO TUIIA

-7 2
1. Onpenenurens 3 5 paBeH ...

2. 3amansl 1Ba Bektopa @ =1{;2} u b ={-2;3}. Toraa ckanspHoe nponssenenue a-b BekTOPOB paB-
HO...

3. YrnoBoii koapduuueHt npsmoit 3X—2y+1=0 paseH ...

(Omeem 3anuwiume 0ecAMUYHbIM YUCTOM)

4. Tpsmere |2 y=x—3 u |,: y=-2x+3 nepecekatorcs B Touke A(X,;Y, ). Torna 3Hauenne X, + Y,
PaBHO ...

3x> +x+1

2

aBCH ...
X -1 P

5. llpenen Gpyukrpm lim
X—>0

6. Uto Takoe TpeyronbHas marpuna? (Hanuwume pazeeprymolii omeen)
7. B 4eM COCTOHMT TreOMEeTPUYECKHI CMBICT MTPOU3BOAHOM? (Hanuwume passepHymulii omeem)

8. 3a/1aHbI KOOPAMHATHI BEKTOPOB a = {1; 2} ub= {—1; 2}. Haiinure koopauaatsl BekTopa C =a + b.B
OTBETE 3aMMUIIUTE CYMMY KOOpJIUHAT BekTopa C .

9. CMmemaHHOE TPOU3BEICHNE BEKTOPOB a = {2;0;0}, b= {3;— 2 —l} uc-= {1;—1; 3} paBHO ...

10. YrioBoit ko dumment npsimoii 2X— Yy —3=0 paBeH ...

. bn
11. IMpenen nocnenosarenbrocTr lim

paBeH ...
noe n4+1

12. 3amana pynxius f(x)=5-8x*+x. Torma f'(1) pasHo...

13. Kakas matpwuiia Ha3bIBaeTcsl equHuuHONU? (Hanuwume pazeéeprymoiii omeent)



14. Kakas cucrema JuHEHHBIX anreOpamdeckux ypaBHeHui (CJIAY) HaswiBaeTcs coBMectHOU? (Ha-
nuwume pazeepHymvlil Omeent)

3 -4

15. Onpenenurens 5 paBeH ...

16. 3amanbl aBa BEKTOpa 5:{2;0} Hu 52{—5;3}. Torma ckansgpHoe NMPOU3BEICHUE a-b BEKTOPOB
paBHo...

17. U3BecTHO, 4YTO TOUYKA A(XO;B) JIEKUT Ha npsAMoi Y =2X+ 2. Toraa 3HaueHue X, paBHO ...

(Omeem 3anuwume 0ecAMUYHbIM YUCIOM)

18. 3apana dyHKIUSA f(x)z x-e*. Torna f'(—l) paBHO...

19. 3ananbl KOMIUIEKCHBIE uncia Z, =2+3i u z, =1+1i. Torna sHauenue Im(z, +2,) pasHo ...

20. Yto Ha3bIBaeTCsI TOYKOM pa3pbiBa BTOporo poaa? (Hanuwume pazeéeprymoiii omeem).

21. Ecnu ¢pyHKIHSA Y = f(x) BO BCEX TOYKAaX MHTepBaja nmpuHuMaet 3Hadenus Yy <0, y'<0, y">0,

9TO 3HAYUT . (Hanuwume paszeepuymulii omeem)

TecToBblIE 3aJaHUA 3aKpPbITOIo TUIIA

1. HeonpeneneHHbIN HHTErpal I(x +1)dx PAaBEH ...

BapuaHTs!l OTBETOB:

2

1) X ix+C ;
2

2

)X ic:
2

3) X x+C.

2. Cpenu mpeacTaBiIeHHBIX BBIPAKEHHH TPUTOHOMETPUYECKOW (HOPMOI KOMITIIEKCHOTO Yucina Z =1+
SIBJIIETCS BBIPAXKEHHUE ...

BapI/IaHTBI OTBCTOB!:

1) z=co0s45" +isin45°;

2) 7= ﬁ(cosgﬂsinﬁ) :
4 4

3) z =\/§(cosﬁ—isinﬁj.
4 4



-3 2 0
3. TpancnonupoBanHoi k matputie A=| 1 —4 2 | sBusgercs Matpuia ...
-4 5 1

Bapuantsl 0TBETOB:

1 -4 2
1) AT=[-3 2 0
4 5 1
-3 1 -4
2) Al=| 2 -4 5|;
2 1
1 -3 -4
3 AT=[-4 2 5
2 0 1

4. [Tnomaap 3amITPUXOBAaHHON (DUTYPBHI, N300paKEHHON Ha PUCYHKE,

.
y oL {

>

0

\ . /

OIPECACIIACTCA UHTCTPAJTIOM ...

BapI/IaHTBI OTBCTOB:
2

1) _[9x2 dx;
1

2

2) j(—9x2)dx;

1

3) f[(sz ~1)dx;

4) T(9x2 - Z)dx.

1



5. llpsimast |, 3amana ypaBHeHueM Y =2X—1. Torga ypaBHeHHE IPSAMOM, apauICIbHON IS TPSIMON

l,, nmeert BUZ ...

Bapuantsl 0TBETOB:

1) y=2x+3;
2) y=-2x-1;
3) y=—x+3;
4) y=x-2.

Kiaroun oTBeTOB Ha BOIIPOCHI OTKPLITOI'o THIIA

OK 01 — BeiOupatb ciocoObl pemieHus 3aaa4d npodeccCuoHanbHON AeSITeTbHOCTH MPUMEHUTENBHO K

Pa3JINIHBIM KOHTCKCTaM

Ne Bo- [IpaBuIBHBIN OTBET
mpoca

1. -29

2. 4

3. 1,5

4. 1

S. 3

6. TpeyronbHasg MaTpHiia — 3TO KBaJpaTHasi MaTpULIa, y KOTOPOM BCE AJIEMEHTHI, CTOSIIIME 110
OJIHY M3 CTOPOH IVIABHOM JMAarOHAJIM, paBHBI HYJIIO.

7. ['eomeTpryecknii CMBICT MPOU3BOIHON COCTOUT B CIIEAYIONIEM: TPOU3BOIHAS (DYHKIINH B
TOUYKE PaBHA TAHT€HCY yIjla HAKJIOHA KacaTeJbHOM, NpOBeIeHHON K KPUBOM B 3TOH TOUKE.

8. 4

9. -14

10. 2

11. 5

12. —23

13. Enunnunas MaTpuiia — 3To IMaroHaiabHasi MaTpula, y KOTOPOI KaXabli 2JIEMEHT Ha IJlaB-
HOMW JMaroHaJId PaBeH eIMHUIIE.

14. Cucrema nuHeiHbIX anrebpanyeckux ypaBHeHui (CJIAY) Ha3zpIBaeTcs cogmecmuoll, eCinm
y Hee €CTh XOTs OBl OJTHO pEelICHHE.

15. 23

16. —10

17. 0,5

18. 0

19. 4

20. Touka pa3pbiBa pyHKINHU SIBISIETCS TOUKOW pa3pbiBa BTOPOrO poja, €Cciu, o KpalHel Me-
pe, OJMH U3 OJHOCTOPOHHHUX MpeAesoB (cleBa WM CIpaBa) HE CYIIECTBYET WM paBeH
0OECKOHEYHOCTH.

21. OTO 3HAYMT, YTO Tpaduk (QYHKIMH B 3TOM HHTEpBaJe yOBIBACT U SIBISIETCS BBITYKIIBIM

BHU3.

Kiroun oTBeTOB Ha BOIIPOCHI 3aKPBITOI0 TUIIA




OK 01 — Beibupath ciocoObl pemieHus 3a1ad MpoPecCHOHAIBHON NESITeIbHOCTH MPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

Ne Bonpoca | IIpaBuibHBINM OTBET
1. 1)
2. 2)
3. 2
4. 1
S. 1

3aoanus ons nposepku 3HAHUL, YMEHUU U CPHOPMUPOBAHHOCTNU KOMAEMeHYUU

OK 02 — Hcnonp30BaTh COBpEMEHHBIE CPEICTBA MMOUCKA, aHAJTN3a U MHTEPIPETAUN HHPOPMALIUH, U
UH(OPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI BBIITOJIHEHUS 33124 TPO()ECCHOHANBHON e TEIbHOCTH

TecToBBIE 3aJaHUA OTKPLITOI0O TUIIA

315
1. Onpenenurens O 1 2| paBeH ...
0 2 4

2. Halitn koopauHaThl BeKTopa a = AB, eciii 3ajaHbl KOOPJIWHATHI €ro HavajJbHON TOYKHU A(3;2) u

KOHEYHO! TOYKHU B(4; — 2). B otBeTe 3anucats cyMMy KOOpAMHAT BEKTOpA a .

3. Ilpenen kuuu lim ———>——
pezen gy >3 X2 —4X+3

paBeH ...
(IIpu neobxo0OUMOCmMU OmMEem 3anuuiume 0ecAMUYHbIM YUCTIOM)
4. 3a1aHBl KOMILIEKCHBIE uncia Z, =2—i u Z, =1+i. Torna 3nauenne Re(z,-z,) paBHo ...

5. 3anummre HEOOX0MMOE yciIoBUEe YObIBaHUs (YHKLMHU Ha 3aJJaHHOM uHTepBase? (Hanuwume pa3-

GEPHYMbIL OMEeN)
6. Ecmn ¢pynkuus y = f(X) BO BCEX TOYKAax MHTEpBaia mpuHuUMaetr 3Hauenus y >0, y'>0, y"<0,

3TO 3HAYUT . (Hanuwume paseeprymulii omeem)

7. I3BecTHO, 94TO TOUYKA A(O; yo) JEeKUT Ha TpssMoi 5X— Y+ 7 =0. Toraa 3HaueHue Y, paBHO ...
8. BeibopouHas cpeHsis BapHaunoHHoro psaa 1, 2, 3, 3, 4, 5 pasHa ...
9. Paccrosiume Mexy Toukamu A(L0) u B(—2;—4) pasHo...

10. ChopmynupyiiTe TeopeMy 0 HEOOXOIUMOM YCIIOBUH dKCTpeMyMa JUPPEpeHIUPYEMON (YHKITHH.
(Hanuwume paszeeprymoiii omeem)

11. Kak Ha3bIBaeTCS MaTpuIla, COCTOSINAS U3 OAHOW CTPOKH, Ha3zbiBaeTcs? (Hanuwume passepuymulii
omeem)

12. 3ananbl KOOPAMHATHI BEKTOPOB a = {l; 2} ub= {—l; 2}. Haiizre KOOpAHHATHI BeKTOpa C =a —b .

B oTBete 3anumnTe cyMMy KOOpJIMHAT BEeKTOpa C .



13. HauGonbiree 3nauenue dpyuxmun f(x)=—x* +6x na otpeske [2;3] paswo ...

2
14. OnpenenéHHbIil HHTETPA j(3x2 —l)dX paBeH ...
0

15. 3anaHo KoMIIeKcHoe uncio Z =5+ 3i. Torma 3navenne Im(z—2) pasHo ...

16. Kakue TOYKHY Ha3bIBAIOTCS TOUKamu repernda hyukuuu? (Hanuwume pazseprymoiii omeem).

17. Yro BBIUUCIIAIOT ¢ TOMOIIBIO hopmyisl Hetotona-Jleiouuna? (Hanuwume pazeéepruymviii omeem).
18. Haiitu xoopauHatel BekTopa a = AB, eciin 3a1aHbl KOOPIMHATHI €r0 HAYaJIbHOW TOYKH A(3;2) u
KOHEYHOH TOYKHU B(4; — 2). B orBere 3anucaTh CyMMy KOOpAMHAT BEKTOpaA a .

19. 3apana ¢pyHkusA y(x)z x* +4x+3. Toryia 3Ha4eHUE X, PaBHO ...
. X

20. IIpenen ¢pynkuuu lim — pasen ...
X—>0 e

(Lna sviuucnenus npedena 60cnonb3068amuvcs npaguiom Jlonumans)

2

21. OnpenenéHHBIN UHTETPAT I(ZX—3)dX PaBEH ...
0

22. Kak onpenenuTh HanOOJbIEe U HAMMEHBIIIEE 3HAUYCHUsT (QYHKIIMH Ha 3adaHHOM oTpeske? (Hanu-
wume pazeepHymviil Omeent)
23. Kax Ha3pIBaeTcsa MaTpuna A, ynosiersopsomas ycnosmo A A= AA™ = E ? (Hanuwume paszeep-

HYymblll Omeen)

TecToBble 3a1aHUA 3aKPbITOT0 THUIIA

1. [Ipsamast 3X—2y+12 =0 mepecekaercs ¢ OCbI0 OPJAUHAT MPU Y PaBHBIM ...

BapI/IaHTBI OTBCTOB!:

1) 6;

2) - 2;
3) - 6;
4) -4,

2. IInomasip 3aITPUXOBAaHHOM (DUTYPBI, N300pa’keHHON HAa PUCYHKE,



l};

F =

OIPCACIIACTCA NHTETPAJIOM ...

BapuanTsl 0OTBETOB:

1) j'3\/x_—1dx;
2)T3J§iidx;
3) TBde;

1
4)I3Jx+1dx.
5

3. Jlnuna Bektopa a = 6i +8] pasHa...
BapuanTsl 0OTBETOB:
1) 6;
2) 8;
3) 10.
7 -3 1
4. CyMMa 3JIeMEHTOB, PacIlOIOKEHHBIX Ha TJIaBHOW jaumaroHamu wmarpunbl A=| 4 -4 0|, paBHa
-2 6 2

BapuanTsl 0TBETOB:
nr
2) 5;
3) 6.

5. 3a/1aH0 KOMILIEKCHOE unciio Z =5+ 3i. Torma 3uauenue Im(z—2) pasHo ...



OK 02 -

1)5
2) 3
3)6
Kirouu orBeTOB HA 3a/JaHUA OTKPBITOIo TUIIA.

Hcnonp30BaTh COBpEMEHHBIE CPE/ICTBA MOMCKA, aHATN3a U MHTEPIpETalun HHGOpMaIu, 1

I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUA 3a1a4 HpO(bGCCPIOHEUIBHOfI JCATCIIBHOCTH.

Ne Bo- [IpaBuibHBINA OTBET
mpoca

1. 0

2. -3

3. 0,5

4. 3

o. HeobxonuMoe ycinoBrue yObIBaHUS (YHKIIMHM HA 33JJAHHOM MHTEPBAJIE COCTOUT B CIIEAYIO-
miem: nuddepennupyemas GyHKIMs yObIBAET Ha 3aJJaHHOM MHTEpBaJle, €CIIU €€ MPOU3BOI-
Hasi MEHbIIIE HYJIS.

6. D710 3HAYUT, 4TO Tpaduk QYHKIUU B STOM HHTEpBaJle BO3pPACTAET U SBJISETCS BBITYKIBIM
BBEpPX.

7. 7

8. 3

9. 3)

10. Teopema. HeoOxoauMbIM yCIIOBHEM JKCTpeMyMa B 3a/laHHOM Touke nuddepeHupyemMon
(YHKIMY SIBJISIETCS PABEHCTBO HYJIIO IPOU3BOJHON B 3TON TOUKE.

11. Martpuna, cocTosimasi U3 0IHOM CTPOKH, Ha3bIBAETCSI BEKTOPOM-CTPOKOM.

12. 2

13. 9

14, 6

15. 6

16. Toukamu mepernda (yHKIIUN HA3bIBAIOTCS TOYKH, B KOTOPBIX BBIMYKJIOCTh Tpaduka 3TOM
(YHKIIMM MEHSIETCS Ha BOTHYTOCTh, UJIM HA00OPOT.

17. ®opmyna Hetorona-JIeliOHMIIa 1TO3BOJIIET BBIUUCIUTH ONPEIENEeHHBIH UHTErpai MpH Mo-
MOIIIHM TIEPBOOOPA3HOIA.

18. -3

19. -2

20. 0

21. -2

22. UtoOsl onpeenuTh HauOoJIbIllee U HaUMEHbIIIee 3HaUYeHNs (DYHKITMU Ha 33aJIaHHOM OTpe3-
Ke, He0OXOIMMO BBIYUCIIUTH 3HAUEHUS (YHKIIMU B TOUKAX HKCTPEMyMa, BXOJSIIUX B HC-
cleyeMyro 00J1acTh, a TaKXKe B TPAHUYHBIX €€ TOYKaX U BHIOPATh Cpelld HUX HauMeHbIllee
U HauOoJIblee 3HAYCHHUS.

23. Marpuna A™, Ha3eIBaeTCs 0OPATHOM K KBAApaTHON MaTpule A, eCliM OHA YOBJIETBOPSAET
cootHomennmio A'A=AA" =E.

Kuiroun 0oTBeTOB Ha 32/1aHUS 3aKPBITOr0 THIIA.
OK 02 — Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U MHTEPIIPETAIlid HHOOpPMAIUH, U

MH(POPMAIMOHHbIE TEXHOJIOTHH [T BBIMIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHON 1EATEIIHOCTH.




Ne Bonpoca IIpaBUIIBHBIN OTBET
1. 1
2. 2
3. 3
4. 2
S. 3

OueHuBaHue 3HaHUI M0 TecTupoBanuio (Max 40 6a10B)

Onenka Banabl KoJa-Bo
BOIIPOCOB
35-40 12-15
30-34 9-11
24 - 29 6 -8
1-23 1-5

NWw|~|Ool




MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HimxHexkaMCKU XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((puiinai) genepanbHOro rocyAapcTBEHHOTO
OIO/1KETHOTO 00pa30BaTEIbHOIO YUPEIKICHUS
BbICLIIEr0 00pa30BaHUs
«Ka3zaHCkHii HALIMOHAIIbHBIN UCCIIEN0BATENbCKUN TEXHOJIOTUYECKU YHUBEPCUTET)

CriennanabHOCTB: 27.02.04 « ABTOMaTHYECKUE CUCTEMBI YIIPABICHUSY

KoMmiaekT 3ananuii 1151 BbINOJHEHU S
pacyeTHO-rpauyeckoi padoTsl
10 TUCLUUIUITMHE MamemMamuxda

PI'P Nel. Jluneitnaa anceopa (onpedenumenu, mampuuysl, peuieHue cucmem JTUHEUHbIX anzedpau-
YeCcKux ypagHeHuil.
3aganue 1. Pemuts cucremy ypaBHeHwuit no ¢popmynam Kpamepa u ucronb3yst 0OpaTHYIO MaTpUILy.

x+y-32=0,
3X+2y+2z2=-1,
X—y+5z=-2.

3aoanue 2. ]Jlan tpeyronsuuk ABC ¢ Bepumnamu A(6; 5), B(5; —4), C(-5; 4). Hanucath ypaBHEHHE
npsimoii AB, ypaBHeHue Ouccektpuchl BL yrna B, ypaBHenue BoicoTbl CN, ypaBHeHHEe MenuaHbl AM.
Haiitu S u P TpeyronpHuKa, TOUKY IIepecedeHrne MeTUaH.

PI'P Ne2. Mamemamuueckuu ananu3. /Jugpgpepenyuansvnoe u unmezpanvrnoe ucuucienue QyHk-
Yuil 0OHOU nepemenHHol.

3aganue 1. Haiitu o0nacte onpenenenus GyHKIUH:

1) 2)
y =log,(2x-8) y=8x*+3x—4

3aganmue 2. Vccrnenyiite QyHKINIO HA HEMPEPHIBHOCTD, HAWINTE TOUYKU Pa3pbiBa, YKAKHUTE XapaKTep pa3pbl-
Ba M M300pa3ute rpauiyecku CIeayouyo GyHKIHO:

|-u'— X, x=10,

2 y=42, lex=2

(7 +3, x>2;

3ananmue 3.
Jana pyukms  f(X) = X3 — 3x? + 4. Haiigure:
1) Touku MakcUMyMa U TOYKH MUHUMYMa (YHKITHH.
2) TlpomMexxyTku Bo3pacTaHus U yObIBaHUS ()YHKIIHH.
3) IIpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKH Meperuoa.
4) HauGonpliiee 1 HaMMEHbIIIEE 3HAUEHHE 3TOH QYHKIMU Ha mpomekyTke [0; 4].

3ananue 4.
Haiitu npon3BogHbIe PyHKITHI:
e+l

X

.1.2. y=cos+/sinx.1.3. y=x*In(x+1).1.4. y =arccos iz .
X

3aganue 5. BolunciauTh MHTETpaIbl



1) j(x4+i/§+3&+i2+1)dx [ (sinx+5c0s X)dx
X X
;2) '

OnepaTuBHBII KOHTPOJIb
(2 PI'P 3a cemecTp)
(max 2 x 20 = 40 6a/10B)

Onenka baniasl
5 20
4 18
3 15
2 0 -5

Kpurepun onieHKM KOHCIIEKTOB (caMoOCTOsATe/IbHAS padoTa).

Kpurepuu onenku

Bannvt (max 20)

CootBercTBHE LENAM U 33Ja4aM JUCLMIUIMHBI, aKTyaJIbHOCTh TEMBI M paccMmar-
pUBaeMbIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 3asIBICHHON TeMe, 3asiBICHHAs
TE€Ma IOJHOCTBIO PACKPBITa, PACCMOTPEHUE AUCKYCCHOHHBIX BOIIPOCOB IIO IIPO-
OsieMe, COMOCTaBJIEHbl pa3IMYHbIE TOUKH 3pEHUS 110 pacCMaTpuBaeMOMY BOIPO-
Cy, HAy4YHOCTb S3bIKa M3JI0KECHMS, JOTUYHOCTb U IOCIEAOBATEIBHOCTD B HU3J10-
KEHUN Marepuasna, KOJIM4eCTBO MCCIIEIOBAHHOM JIUTEPATyphl, B TOM YHCIIE HO-
BEHIINX UCTOYHHUKOB M0 5 OTINYHO npolieMe, YeTKOCTh BBIBOJIOB, O(OpMIICHHE
paboThl COOTBETCTBYET MPENBSBISIEMbIM TPEOOBAHUAM

20

CootBercTBHE LENAM U 33Jla4aM JUCLUIUIMHBI, aKTyaJIbHOCTh TEMBI U paccMart-
pUBaeMbIX MpPoOIEeM, COOTBETCTBUE COJECPKAHUS 3asBJICHHOW TeMe, HAy4YHOCTb
SI3bIKa M3JI0)KEHUs, 3asBJIEHHAs T€Ma PAcCKpbITa HEAOCTATOYHO IIOJIHO, OTCYTCT-
BYIOT HOBEMlIlINEe JTUTepaTypHble HCTOUHUKH 10 ITpodsieMe, mpu ohopMIIEHUH pa-
00TBI UIMEIOTCSI HEJIOUEThI

CooTBeTcTBHE LIETSAM U 33Ja4aM TUCIUIUIHHBI, COJAEpKaHUE paOOTHI HE B MOJ-
HOM Mepe COOTBETCTBYET 3asiBJICHHOM TeMe, 3asBJIEHHAs TeMa pacKpbiTa HeJloC-
TaTOYHO TIOJTHO, UCIIOJIb30BAHO HEOOJBIIOE KOJIMYECTBO HAYYHBIX UCTOYHHUKOB,
HapylleHa JIOTUYHOCTh U TOCTEAOBATEIHPHOCTh B W3JIOKEHUU Marepuaia, Mpu
odopmiieHnn paboThl UMEIOTCS] HEJIOUETHI.

PaGota He cooTBETCTBYET LIETSAM M 3aJlayaM JUCIHUILIUHBL, COAEpKaHUE pabOTHI
HE COOTBETCTBYET 3asBICHHON TeMe, cojep)kaHhe paboThl U3JI0KEHO HE Hayd-
HBIM CTUJIEM.

CocTaBUTEND s JLLE.IllyBasoBa

15.03.2023 r..
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