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Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasieHust noarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHYECKOE 0OecTieyeHe
MAaIIMHOCTPOUTENIbHBIX IPOU3BOJCTB

Cpoxk neiicTBusi padoyeil NporpaMMbl JMCHHUILIMHBI 10 «___ » 2024 r.

COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ "O6ODVI[OB3HPI€ U TCXHOJOIMY MallIlMHOCTPOUTCIIHHOI'O I'I'[)OI/ISBO,I[CTBElII

« » 20 I. H.IO. Jlornuos
(noonucw) (H.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3zoBaHue"

(mporokou 3acenanus Ne 2 ot «12» centsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

]_IGJIB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aﬂbHeﬁHlCFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm
JAUCHUIINIMHBI, TIIOATOTOBHUTL K H3YUYCHHUIO W IPHUMECHCHUIO MATEMATHUYCCKUX MCETOAOB B
HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpe6OBaTBCH JOIIOJIHUTCIIBHO B HpaKTH‘leCKOﬁ n HCCHGHOB&TCHBCKOﬁ pa60Te,

¢dopmupoBanue

MaTeMaTHYEeCKOro,

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JJOTHYCCKOT'O

n AJIITOPUTMHUYCCKOT'O MBINIJICHUA,

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
MareMaTuka (1KOJbHBIN Kypce), aredpa (IIKOJABHBIA Kypc), reoMeTpus (LLIKOJBHBIA Kypce), ajireopa

1 Hayajia aHajau3a (IIKOJIBHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromee: 'Boiciias Mmatemartuka 2", "Boiciias maremaruka 3", "®uszuka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U Nuaukaropsl

KOHTPOJINpYyeMble AOCTHAKECHUS
. Ilnannpyemble pe3yabTaThbl 00y4eHUsI

KOMIIeTeHIIUN KOMIIeTeHIUii

(KoJl ¥ HAMEHOBaHUE) (Kol ¥ HAMEHOBAHUE)
OIIK-4 CIIOCOOHOCTh 3HaTh:

Y4acTBOBaTh B OCHOBHBIC  TIOHATUSA  JIMHEMHOM W
pa3paboTke BEKTOPHOW  anreOpbl, aHaIUTUYECKOH
00001IEHHBIX T€OMETPUU U METOAbl MAaTEMATUYECKOTO
BAPUAHTOB perieHus aHalM3a HEOOXOAMMBbIE I pelIeHus

npoOJieM, CBS3aHHBIX C
MalIUHOCTPOUTEIBHBIMU
IMPON3BOACTBAMH,
BBIOOpPE  ONTHUMAaTbHBIX
BapHUaHTOB
MPOTHO3UPYEMBIX
MOCJEACTBUI  PELICHUS
Ha OCHOBE MIX aHAJIN3a

po6JIeM MaIMHOCTPOEHUS

YMers:

BBISIBIIATH €CTECTBEHHOHAYUYHYIO
CYILIHOCTb TEXHUYECKUX u
TEXHOJIOTHYECKHUX npobem
MaIlIMHOCTPOEHHUSI, TPUBIEKATh I HUX
peleHus COOTBETCTBYIOIINI
MaTeMaTUYECKUH anmnapar.

BmaneTs:

MerogamMu MaTeMaTH4E€CKOTO OMMCAHUS
TUNOBBIX  337ad W  UHTEpIpeTaluu

MIOJIyYE€HHOTO pe3y/bTara.
Cnoco0amMu HarjsifHOTo rpaguuecKkoro
MIPEICTaBICHUS pE3yabTaTOB
UCCIIEIOBAHMSL.

HaBbikaMu npuMeHEHUs: COBPEMEHHOIO
MaTeMaTH4YeCKOr0 MHCTPYMEHTapHsl s
pCeHICHUA MATCMATHYCCKUX 3ada4




IIK-1. cnocoOHOCTE
OPUMEHSTH CIIOCOOBI
paIrMoOHAIBHOTO
HCIIOIL30BaHUS
HEOOXOIUMEIX BHUIOB
peCypcoB B
MalTuHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX
BBIOMPATh OCHOBHBIC H
BCIIOMOTaTEIIbHEIC
MaTepHabl IS
HU3TOTOBJICHUS U3ACTIHUI
CIocoObI peau3arun
OCHOBHEBIX
TEXHOJIOTHYECKHX
MIPOIIECCOB,
aHAJTUTUYECKHE U
YUCJICHHBIE METOIbI IIPU
pa3paboTke ux
MaTeMaTHYECKUX
MOJCJICH a TaK Ke
COBPEMEHHBIC METO/IbI
pa3paboTku
MaJIOOTXOIHBIX,
sHEprocOeperaroIux u
DKOJIOTHYECKH YUCTBIX
MaITuHOCTPOUTEIBHBIX
TEXHOJIOTUH

3HaTh:

OCHOBHbBIC  TIOHSTUSA  JIMHEMHOM U
BEKTOPHON  anreOphl, aHAIMTHYECCKOU
F€OMETPUU U METOJbl MaTeMaTHUYECKOTO
aHaJlu3a HEOOXOAMMBbIE I pelIeHus
po6JIeM MaIMHOCTPOCHUS

VYMmeTs:

MPUMEHATh  CHOCOOBI  PallMOHATIBLHOTO
HCIOJIB30BAHUSA HEOOXOIMMEIX BHIOB
pecypcoB B MalIMHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX, IMPHUBIEKATh IS UX

peleHus COOTBETCTBYIOLIUI
MaTeMAaTUYECKUH annapar.

Bnagers:

aHAJINTUYECKUMU " YK CJIEHHBIMU

METOIaAMH npu  pa3paboTke  HX
MaTeMaTHYeCKUX MoOJeNeld a Tak ke
COBPEMEHHBIMH METOJaMU pa3paboTKu
MaJIOOTXO/IHBIX, 3HEprocOeperawumx u
9KOJIOTUYECKU YHCThIX
MAaIlUHOCTPOUTEIbHBIX TEXHOJIOTUH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILLEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 1. Jlex 1 Marpuiibl. [leficTBus HaJl HUMU 1 2 -
JInHennas
anreopa
Mopyns 1. Cp Marpuipl. Onpenenurenu. Cucremsl 1 28 -
JInHeliHas JMHENHBIN aJireOpandyeckux ypaBHEHUI
Mogyns 1. Ip1l CnoxeHue, BRIYMTAHUE, TPOU3BEICHUE 1 2 -
JInneiinasa MaTpHuIl
anreopa
Mogyns 1. Jlek 2 Onpenenurenu u ux cpoiicrea. OOpaTHas 1 2 -
JInneiinas Marpuua
anreopa
Mogyns 1. Ip 2 Brruncinenue onpeaenurenei. 1 2 -
UInnelinas Haxoxxnenne oOpaTHON MaTpHIIbI
anreopa
Monyns 1. Jlex 3 Pemenue cucreM IMHEWHBIX ypaBHEHUN 1 2 -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
airedpa MaTPUYHOTO UCUUCIICHUS
Monys 1. Ilp 3 Pemenue cucreM IMHENHBIX ypaBHEHUI 1 2 -
JInHeitnas
anreOpa
Mopyns 1. Jlex 4 HccnenoBanne cucTeM JIMHENHBIX 1 2 -
JInnelinas ypaBHeHuil. Teopema Kponekepa-Kanemnnm
anreopa
Mogyns 1. Ip 4 KonTponbnas pabota 1 mo teme 1 2 25 - KonTponbnas pabora 1
JInHeitnas "Jluneiinas anreopa” o teme "JInHeitHas
asirebpa anrebpa”




®opMbl TEKYILLEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTops! u neiicTBus HaJ HUMU. baswuc. 1 2 -
BekropHas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
anrebpa MIPOU3BE/ICHNE BEKTOPOB
Monynb 2 Cp OcHOBHBIE IOHATHS BEKTOPHON aJreOphl. 1 28 -
BekTopHas basuc. Ilepexon ot ogHOrO Oasuca K
airedpa npyromy. CkaispHoe, BEKTOPHOE,
CMEIIaHHOE NMPOU3BEACHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amgau o reme "OCHOBHBIE 1 2 -
BekropHas MOHATHS BEKTOpHOH anreopsl. basuc"
anreopa
Monyib 2 Jlex 6 CkansipHoe MpOu3BE/ICHUE BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anredpa
Monys 2 IIp 6 Pemenue 3a1a4 Ha ckansipHOE 1 2 -
BexkropHas MPOU3BENCHHUE
areOpa
Monyns 2 Jex 7 BekropHoe nmpou3BeieHre BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anrebpa
Monayns 2 IIp 7 Pemenue 3a1au Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BEJCHHE
asreOpa
Monayns 2 Jlex 8 CMeliaHHOE TPOU3BEIEHNUE BEKTOPOB. 1 2 -
Bekropras BeIpaxxeHue cMemanHoro npou3BeaeHUs
asreOpa gyepe3 KOOpAMHAThI COMHOXKUTENIEH
Monynb 2 IIp 8 KonTponbhas pabota 2 o teme 1 2 25 - KonTponbhas padota 2
Bekropnas "BexTopHas anrebpa" no teme "BekTopHas

anrebpa

anreopa"




®opMbl TEKYILLEr0

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHUS NPSIMOM Ha
reoMeTpus m10ckocTH. [1mockocTh B MPOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha mnockoctu. [lnockocts u 1 27,75 -
AHaTTUTHYECKas npsiMasi B mpoctpaHcTBe. KpuBbie BTOporo
reoMeTpHs nopsiaka. [ToBepXHOCTH BTOPOTO MOpSIIKa
Monynb 3 IIp 9 [IpsiMasi Ha MJIOCKOCTH M B MPOCTPAHCTBE. 1 2 -
IAHaNTUTHYECKas [i1ockoCTh B MPOCTpaHCTBE
reoMeTpus
Monynb 3 Jlek 10 Kpussie BToporo nmopsijaka. DJUIUIIC. 1 2 -
AHATTUTHYECKAsT I'umep6omna. [Tapaboura.
reoMeTpHst
Monayns 3 IIp 10 [TocTpoeHne KpUBBIX BTOPOTO MOPSAKA 1 2 -
AHanmuTHYECKas
reoMeTpHst
Monayns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSIIKA. 1 2 -
AHIUTHYECKAS HunrHapryecKkre mMoBEPXHOCTH.
reoMeTpHst KoHnnueckue noBepXHOCTH U OBEPXHOCTH
BpaICHHS
Monayns 3 Ip 11 KpuBbie BToporo nopsijaka, ux 1 2 -
AHANUTHYECKast KaHOHMYecKHe ypaBHeHus. [IpuBenenue
reoMeTpHs ypaBHEHHsI KpUBOW BTOPOTO TIOPSIIKA K
Monayns 3 Jlex 12 KpuBblie BTOpOro nopsiika B noJsipHOU 1 2 -
AHanuTHyeckas CHCTEME KOOPJWHAT.
reoMeTpHst
Monyns 3 Ip 12 Kontponpnas padora 3 o Teme 1 2 25 - Kontponsnas pabora 3
AHaITUTHYECKAs " AnanuTHueckas reomeTpus" 1o TeMe "AHanuTHYecKas

reoMeTpus




®opMbl TEKYILLEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CIOCOOBI 3aJaHHUS.
MaTeMaTHYeCKUN OcHoBHbIE 2NIEMEHTapHbIe (PYHKIINU.
aHaIN3
Monyns 4 Cp DOnemeHTapHbIe (QYHKIIUU U UX CBOMCTBA. 1 28 -
Beenenue B [Ipenen nocnegoBarenbHOCTH. [Ipenen
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU.
aHAIIN3
Monyns 4 IIp 13 OcHOBHBIE 2JIEMEHTapHbIC (DYHKIHH, UX 1 2 -
Beenenue B rpacduxu. OOpaTHas u clioxHas QyHKIUU.
MaTeMaTUYECKUI
aHaIN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoneuHo manbie U 1 2 -
Beenenue B 0ecKkOHEeYHO OombINe QYHKIUH, CBSI3b
MaTeMaTHYECKUI Mex1y HUMHU. [IepBbIii 3amedaTenbHbIN
aHaIN3 npenen.
Monyns 4 IIp 14 Bunsr HeonpenenéHHocTel U CocoObI UX 1 2 -
Bsenenue B YCTpaHEHUA
MaTeMaTHYeCKUN
aHaIIN3
Monyns 4 Jlex 15 Bropoii 3aMeuarenpHbli Ipeaes. 1 2 -
Baenenue B OKBHUBaJIEHTHBIE OECKOHEYHO MaJbIE.
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 IIp 15 Brrunciienre npeaenoB ¢ TOMOIIbIO 1 2 -
Beenenue B 3aMeuaTeNbHbIX MPEIeIOB.
MaTeMaTUYECKUI

AHaJIn3




®opMbl TEKYILLEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD (PyHKITUH. 1 2 -
Beenenue B
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 IIp 16 Hccnenoanue GpyHKINUU HA 1 2 -
Beenenue B HENPEPHIBHOCTh
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 Jlex 17 HToroBoe noBTOpEHUE 1 2 -
Bsenenue B
MaTeMaTUYECKUI
aHaIN3
Monyns 4 Ip 17 KonTponbhas pabota 4 no teme 1 2 25 - KonTponbhas pabora 4
BBenenue B "BBenenne B MaTeMaTHYeCKU aHamus3" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHuil aHam3"
aHAIIN3

Tecr Htorosoe TectupoBanue uepe3 LT 1 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0,25 -

HAKOMUTEIILHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM ydeOHBIM MEPOTIPHUSITUSAM, TPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl UTOrOBOT'O TECTUPOBAHUS ), pa3eaéHHas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" Bcnonb3yroTcs:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH (NMPUMEHEHHE YYEOHBIX SJIEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
MIPEMNo/IaBaTellb U3JaracT OCHOBHbBIE, HAaU00JIEE CIIOKHBIC TIOHSTHS TEMBI, @ TAK)KE CBSI3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycss HEeOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX WM HHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOIMYECKOM PYKOBOJCTBE IIPEroiaBaresisi, Ho 0€3 ero HemoCPeICTBEHHOTO Y4acTHsI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTUUECKUM 3aHATHUSIM CIIEAYEeT M3YYHTh KOHCIEKTHI JICKIUN, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUISl 3aKPETICHUs U3yYEHHOTO MaTepHalia.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUUECKUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciii CTyIeHT BUAMT HECKOJIbKO MyTEW perieHwus,
TO OH JIOJDKCH CPaBHUTh MX W BBIOpAaTh CaMblid pallMOHAIBHBIA. PemieHune 3amgad W mpUMEPOB
clenyeT u3Naratb MOApOOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSAKE, OTAETSsS
BCIIOMOTaTEJIbHBIC BRIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATh CIIOCOOamu,
BBITEKAIONIMMHU W3 CyIllecTBa JaHHOM 3adaud. PemieHue 3amad ompenenéHHOro THUMA HYKHO
MIPOJIOJDKATH /IO MPUOOpPETEHUSI TBEP/IBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHHIO W3yYEHHUs MOAYNSI TperojaBaTellb MPOBOIUT KOHTPOJIBHYIO paboTy c
LeJIbIO MTPOBEPKU U OLIEHKH 3HAaHWN U YMEHUU CTYAEHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBITIOHEHBI AKKYPATHO, MOCIIEI0BATEIbHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKIOM 3amaHud. [Ipu BBIMOJTHEHWHM KOHTPOJIBHBIX pPAbOT HE IOMYyCKAeTCs HCIOIh30BaHUE
MOOUJIBHBIX YCTPONCTB M TaKETOB.

[Ipy 1OATOTOBKE K HMTOTOBOMY TECTUPOBAHMIO CTYIEHT JOJDKEH IOBTOPHO H3YYUTh
KOHCIIEKThl JIEKUUA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOMOJHHUTEIbHYIO JIUTEPATYPY,
MPOCMOTPETh PEIICHUSI OCHOBHBIX 3aJad, PEMIEHHBIX CaMOCTOATEIBbHO M Ha NPaKTHYECKUX
3aHATHUAX, @ TAKKE COCTAaBUTh MUChbMEHHBIE OTBETHI HAa BCE BOIIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OITK-4, TTK-1 KOHTpOJ‘IBHE}JH pabora 1 n(: TeMe
"Jluneiinas anreOpa
1 OIIK-4, ITIK-1 KontposnbHas padoTa 2 1o Teme
"BexTopHas anredpa"
1 OIIK-4, ITIK-1 KontponbHas padota 3 1o Teme
"AHanuTHueckas reoMeTpus’”
1 OIIK-4, [IK-1 KonTponbnas pabota 4 o Teme
"BBeaeHne B MaTeEMaTHUECKHI aHanu3"
1 OIIK-4, TIK-1 Bomnpocs! k 3auéty NeNe 1-43
1 OIIK-4, I1K-1 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "Jluneiinas aareopa"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
1 21 2 1 0
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={3 4 0|;B=[-3 0 1
0 21 1 20
1 0 2 -3
2. BeruncnuTh onpenenuTens 4213 .
52 3 0
6 0 3 7

3. Pemmuth cucremy Metoom Kpamepa
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
4. PemuTh cHCTEMY CpPEICTBAMU MaTPUYHOTO MCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X,-4X3=5
X1- Xo+2X3=-8
5. Pemuth cucremy metonom ["aycca
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8

Bapuanr 2




w O N
N N 0

2. BeruucauTe onpeaennTelib

01

1
5
1
2

3. Pemmuth cucremy merogom Kpamepa

2X1—-2X2+X3=6
X1 +6 X2+3X3=3
2X1+3 X2 +X3=0

4. Pemuthb CUCTEMY CPEACTBAMU MATPUYIHOI'O NCUUCIICHUA:

2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuth cucremy meronom 'aycca
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0

Bapuanr 3

W o W b

1. Haiftu npousBenenue matpuil AB u BA, eciiu A=

2. Beruncnute OIIpCACIINTCIIb

w ©O© w
N 01 o N

1

g b~ DN -

3. Pemmuth cucremy mMeromom Kpamepa

6 X1 +9Xo-2X3=-4

{ 2X1—3 X, +3X3=3
10 X1 +3 X, -3X3=3

4. Pemuthb CUCTEMY CPECACTBAMU MATPHUIHOI'O UCUUCIICHUSA:

6 X1+9X2-2X3=-4

{ 2X1 -3 X2+ 3X3=3
10 X1 +3 X» -3X3=3

5. Petuts cuctemy metosiom I"aycca
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

Bapmuanr 4

1. Haiitu mpousBenenue matpuiy AB u BA, eciiu A

W o N

4 2 6
1. Haiitu npousBenenue matpuiy AB u BA,eciu A=|0 1 2|;B=
5 7 3

A O DN

5
2
1
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N O N
~N P N

2. BeruuciauTh onpeaeanuTenb

N 0O w O
W = NN

01

3. Pemmuth cucremy meronom Kpamepa
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1
4. PemmuTh cucTEMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1
5. Pemuth cucremy metonom ["aycca
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNHSAETCS CTYAGHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE pabOThl OTBOAUTCA 2 4yaca. [Ipu BBIOJHEHUH KOHTPOJIBHON pabOThl CTYEHTHI MOTYT
MOJIb30BATHCSl OYMaKHBIMH HOCHUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurepuu onenku:
KontponbHas paboTa cogepXuT 5 3aaHui, Kaka0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33J]JaHUE BHITIOJIHEHO B MOJTHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIE;
3 Oayuta BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %
2 Gasula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTaBIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekTopHasi aareopa'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUM
Bapmuanr 1.

1. Pa3noxuth TEOMETPUYECKH U AHATUTHYECKH BEKTOpP C IO BEKTOpaM au B, ecn a=-i-
J; b=i+3j; c=2i+3].
2. J1aHbI BEKTOPHI 212{2, 3,4} Z_):{-l, 5, 5}. Haiitu: 1) ( 5, 1_9); 2) ‘5‘ ;

A _ -0 _
3)(2a+b, b);4) np,(a+b);5) a -opra.

- _ — —A_
3. Jlanbl BekTopel a=2m+n; b=3m-2n,rae ‘m‘:Z; ‘n‘:B;(m , n)= 3

Haiiru: 1) (a, b): 2) \5\;3) (. by 4) np; (a+b).

4. Haiitu muioiaib napajijaeaorpamMma, HOCTpPOCHHOTO Ha BEKTOpax



— — - — — — — = — N _ T
a= m-2n; b=3m+2n,rne ‘m‘:‘n‘:S;( m, n ):Z.
5. lansl KoopauHaThl BepiuH nupamuasl A |A,A3A,  A(4,0,0);, A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyercs cpeacTBaMu BEKTOPHOM alireOpbl HANTH:
— yron Mexxay peopamu A A, n A Ay,
— momans rpann A A, A 3,

— 00BeM InmupamMubl.

Bapuanr 2.
1. Pa3JIO)KI/ITb TEOMETPHIECKH H AHATMTHYECKH BEKTOP a 1o BEKTOPaM bu c ecm a=3i

] b= 21+2] c=-i+3].
2. JlaHbI BEKTOPBI a:{2, -1, 0}, ];Z{-l, 1, 2}. Haiitu: 1) (Zl, l_)) 2) ‘5‘ ;

_ _ N _ - —0 _
(2a-b, a);d) np(a+b);5) a -opra.

3. I[aHLIBeKTOpLIa 2p q b 3p+2q,rz{e ‘p‘ ‘q‘ =1;(p,q )——

Haiitu: 1)(21, 1_7); 2) ‘5‘;3) (Zz , Z_)); 4) npl;(c_z+l_)).

4. Hatitn Iiomaab mapajiciorpamma, IoCTPOCHHOI'O Ha BEKTOpax

N T
n)=—.

6
5. Jlausl koopauHathel BepimH nupamuasl A A, A3A, A (1, -1,0); A, (4,5, -2); As(-

a=3m-n;, b=2m+n, rne‘m‘ ‘

1,3,0); A, (6, 1, 5). TpebyeTcst cpencTBaMu BEKTOPHOH anreOpbl HAWTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momanas rpann A A, A 5

— 00beM IUpaMH/IbI.

Bapuanr 3.
1. Paznoxuts TEOMETPHIECKA 1 AHATMTHYECKH BEKTOP C o BEKTOPaM amu b ectn a=2

i b=-i- 2] c=2i+3].

2.J1aHbI BEKTOPBI 52{2, -2, -2}, B:{-Z, 3, -6}. Haittu: 1) (Zl, l;); 2) ‘5‘ : 3) (5+B , c_l-b);
4) np;(a+b);5) b°-oprb.

- - _ - _ — — —_Ar_ 9
3. Jlanwl BekTOpHl A= M-2n; b=3 m+n, rue ‘m‘=3;‘n‘=2:(m, n)=§ 7

Haiiti: 1) (a, b): 2) \5\ : 3) (Zz+B? a-b); 4) np; (a+b),

4. HaiiTu miomaas napauienorpaMma, NoCTpOEHHOTO Ha BEKTOPax
- - - _ — — — A
a= m-2n;, b=3m+n,rne ‘m‘:3;‘n‘:2; (m, n):§ pd



5. Jlanbl KOOpAMHATHI BepIuuH mupamMuasl A1A ) Az A 4. A (1, 3, 5);

A,(0,2,0); A3(5,7,9); As(0,4,8). TpeOyercs cpeacTBaMH BEKTOPHOHU alreOpbl HANTH:
— yron Mexxay peopamu A (A, n A Ay;
— mnomans rpann A A A g,

— HPOCKIOHUIO BEKTOpPa Al A3 Ha Al A4

— 00BeM ImupamMubl.

Bapuanr 4.
1. Pa3noxuTh reoMeTpuuecKr U ananmutudecku Bektop C mo Bektopam a u b, ecnim a=4

jib=-2i+3j; c=4i+2].
2. JlaHbI BEKTOPBI 21:{2, -3, 1} Z_):{-Z, 6, 3}. Haiitu: 1) (c_l, B), 2) ‘5‘ ;

3)(a+bh,2a-b);4) np;(a+b);5) b"-oprb.
3. JlaHbI BEKTOPBI 2123;1-55; 522;1+7_1,rﬂe ‘n_1‘=2;‘£‘=1;(;1, r_z)zg
Haiiru: 1) (a, b); 2) \5\;3)(5#3 ,2a-b);4) np; (a+b);

4. HaiiTu momaaps napauienorpaMmMa, IOCTPOEHHOT0 Ha BEKTOpax
A

a= 3;1-55; b=2 ;1+ﬁ riue ‘171‘:2;‘%‘21; (;a , r_z)zg
5. lansl KoopauHaThl BepmmH mupamMuasl A 1A, AsA, A3, -5 2); A, (4,5, 1); As(-3,
0,-4); A4 (-4, 5, -6). Tpebyercst cpencTBaMi BEKTOPHOM anreOpsl HAUTH:
-yron Mexay peopamu A A, n A Ay,
-romans rpanu A A ) A 3,

-npoekumto Bekropa A Ay na A A,

-00bEeM ITUPAMM/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabora 2 BBINOJHAETCS CTYyJCHTaMH Ha MPAKTUYECKOM 3aHATHH 8§, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMaMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKUX
3aHATUH, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa cOAepKUT 5 3aaHui, KaXK0€ 3a/1aHNE OIIEHUBAETCS B 5 0aIOB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 3aJlaHKe BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BBICTABISIETCS CTYACHTY, €CIIH 33laHHE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00BbEMe oT 60 % 110 79 %

2 GaJiia BBICTABIISIETCS CTYJIEHTY, €CIIH 3a/laHue BIMOIHEHO B 00bEMe oT 40 % 1o 59 %

1 Gasnt BbICTABIISIETCS CTY/ACHTY, €CIIH 3a/laHue BBIIOIHEHO B 00BbEMe oT 20 % 10 39 %
0 GayuTOB BBICTABIISICTCS CTYACHTY, €CJIM 3aJJaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.



7.2.3. KonTpoJjbHas padora 3 o Teme " AHAJIUTHYECKAsA reomerpus’”

(HaumenosaHue OYEeHOUHO20 CPedCcmea)

TunoBble npuMepsbI 3aJaHNIH

Bapuanr 1.
X—2 y-2 z+1
-1 -1

1.Haiitu yron mexay npsimoi U IUIOCKOCTBIO

X+2y+3z-14=0.

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucare
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

9x2-18x+4y>-16y-11=0.

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu nenTp u paauyc chepsl 1 TOCTPOUTH €.
X2+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

x-1 y+1 z-1
0 -1

1. HaiiTi Touky nepecedeHus npsMoit Y IIOCKOCTH

3x-2y—-4z2-8=0

2. Jlanbel 2 cMexHBIE BepIIMHBI mpsiMoyroibHuka A(-3, 7) m B(5,1) Hanucare ypaBHEeHHE
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

3. IlocTpouts kpuByro 9x*-18x — 4y*+16y-43=0.

4. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu uenTp u panuyc cepsl 1 TOCTPOUTSH €€.
x> +y*+2°—x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHCHHE IUIOCKOCTH, NpPOXOAsAIIed depe3 Touky M(2,-2,-3)

x-1 y+05 z+15
-1 0 2

MEePIEHAUKYIISIPHO IPSIMOM

2. lansl BepmuHb Tpeyroiasauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHEHHE

MeEAMAaHbI, IPOBEIECHHO uepe3 BEpUIMHY A.

3. IlocTpouts KpHuBYyIO X* - 2X — 6y + 13=0.



4. TTocTpouTh MOBEPXHOCTH:

a)922+y+2=0;
0) x2 + 3=y* +272

5. Haiitu nenTp u paauyc chepsl 1 OCTPOUTH €.
X*+y*+2>—x+y+1=0

Bapuanr 4.

x=2_y+2_z-1 X-y+z+8=0

1. TlapanienbHBI U TPSIMbIC 54 .
-4 3 1 2X+y—-22+5=0

2. CocTaBUTh ypaBHEHUE BBICOTHI, ONYIIEHHOHN U3 BepliuHbl A B TpeyrosibHuke ABC, eciu
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x*+4=2%;
0) 3-x2+y2 +4z22=0.

5. Haiitu ueHTp u panuyc cepsl 1 TOCTPOUTSH €€.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBITNIOJTHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenkmu:

KoHTponbHast paboTa cOAEpKUT 5 3aaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIOB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 33JlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISIE€TCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHue BBIIOJIHEHO B 00BEMe oT 60 % 110 79 %

2 OaJiia BBICTABIISETCS CTYJICHTY, €CITH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIOIHEHO B 00b&Me oT 20 % 1o 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHHe BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonrpoJabHas padora 4 no reme ""BBenenue B MareMaTu4eckKuii aHaaus''
(Haumenosanue OYeHOUHO20 cpeocmea)

TunoBble npuMepbI 3a1aHNI

BapuanTt 1



1. Hoctpouts rpadux Gpynkuun y = X|x -1

2. [Toctpouth KpuByto r =1+ C0S2¢
1

3. UccnenoBarh Ha HEMPEPBIBHOCTh QYHKLUIO ) = 24

. COSX—CO0S2X
4. Beraucnute npepen lim———m
x>0 XSIn2X

3X _ 2 5x+2
5. Beruncaure npegen lim
x>n\ 3X+1

Bapuanr 2
1. TloctpouTh rpaduk GyHKIME ¥ = X° + |X|

2. IlocTpouth KpUBYIO I =1+ COS2¢
1

3. UccnenoBath Ha HEMPEPBIBHOCTh QYHKLUIO ) = 2 x+

. COS X —C0S 3X
4. Beraucnute npeaen lim————
x=0  1—cos5x

4x +1\>*
5. Beruucnute npeaen lim
xow\ 4x —1

Bapuanr 3
1. IToctpouTts rpaduk GpyHKIHH Y = x|x| +1

2. IlocTpouth KpHuBYIO I =1—Ssin2¢
2
3. UccnemoBath Ha HEMIPEPBIBHOCTh (PYHKIHMIO Y =€ **3

. sin 3x
4. Beruucnute mpeaen lim

x>0 \/x+9 -3

2x+3
. [(5x+2
5. Brraucaute npeaci I|m

x>=\ 5X -1

Bapmuanr 4
x
1. IToctpouts rpaguk GyHKIUHU ) = @
X
2. IlocTpouTh KpUBYIO I' = 2+ Sin 2¢

2

2
3. UccrnenoBath Ha HEMPEPHIBHOCTD QYHKIMIO Y = 3% 3

) sin7x
4. Beraucnute npegen lim————

=07 — /X +49

_ (ex+3)"
5. Berauciute npegen lim
x>x\ 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NpPAaKTUYeCKOM 3aHsATHH 17, Ha
BBITMIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAUYECKUMHU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 0aJIOB BBICTABIISETCS CTYACHTY, €CIIH 3a/1aHKE BBIMOJIHEHO B MTOJHOM 00bEME;
4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;
3 Oayta BBICTABIIIETCS CTYACHTY, €CJIU 3aJlaHre BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
2 Gajuia BBICTABIIACTCS CTYJIEHTY, €CIIH 3aJaHKe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CJIU 3aJlaHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UToroBoe TeCTHPOBAHHE
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHU

Mopyas 1. JInneiinas anredpa

1 5
1. Beruucnure onpeaenurens 6 10‘.
OtBer:
2 3 4
2. BeruucauTh onpeaenuTelb 45 6
3 71
OtBer:
1 0 2 -3
3. Beuucnauth onpenenurenb 4213
52 3 0
6 0 3 7
OrtBeT:
1 3 0 1
4. Haiure cymMmmy Matpull ,_|g _q| Hp_|_1 3|--
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1
cC=|-1 4 P=[—1 —1} T=-1 2 M=-1 2 K=|-1
3 ° 9 9 -3 1 9
1 21
5. Mana matpunia A=|2 6 2|. Torga marpuna C =4-A" paBHa...
5 4 1
1 2 3 4
0 0 -4 10 00 0 0 4
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 2




1 01
6. Manamarpuna A=|0 2 O0|. Torma marpuma A? wumeer BHIIL. ..
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 1 0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 01 1 9 0 1 0 0
1
2 3
7. HMaubl marpuibl A= 14 1) B=|5|, C= . Torma cymiecTByeT mnpou3BeaCHUE
7
MAaTpHII. ..
1 2 3 4
C-4-B B-4-C C-B-A4 A-C-B
8. Panr mMaTpuIiia paBeH eIMHMIBI. TOr/1a MaTpriia MOXET UMETh BHUI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 4 7 8 9
3x+1 2
9. Panr marpuiel 4 = 1 paBeH JBYM, €CJIM 3HAYCHHE X HE PaBHO...
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 O O
10. HaiiguTe panr MaTpuIsl dlo 2 4
00 3 5
00 O 1
OTBeT:
2cosx 1
11 . Jlns marpuier 4 = 0 sin HE CYILIECTBYET OOpPATHOM, €Clii X PaBHO ...
X
1 2 3 4
T T T .
2 4 3 &)




12. Jlis Mmatpunibl A cyIiecTByeT oOpaTHasi, €Clid OHa paBHa ...

1 2 3 4
1 2 1 1 2 2 1 2 1 17 3
3 1 0 0 1 1 5 & 9
1 3 0 1 0 0 2 4 2 2 3 6
. (1 2y - (3 N
13. Ecom A= 3 1) A= 4l TO perieHne MaTpuyHoro ypaBHeHus A* O =A umeer
BUJ ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnuHCTBEHHOE pellleHHe NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHU ...

1 2 3 4
x=3v+z=0, x-3v+z=0, x—=3v+9z=10, x-3y+2z=0,
2x+2v+4z = 2x+ 2y +4z = 2x+2y—-6z= 2x+5v+4z =
Jx+3y+z=0 Jx+3v+6z= Jx—y+3z=0 Jx+3y+6z=

15. Haiitu X+Y+1Z econ X,Y,Z ABIAIOTCA  PELICHUSMU  CHCTEMBI  YpPaBHEHUU
6x+5y—-2z=-4
3X+4y+2z=1
3x-9y =11

Orger:

Monayas 2. BekTtopHas ajareopa

1.Kakoe BbIpaxkeHHe 0003HAYaeTCsl CKAJIIPHOE NMPOU3BEICHHE BEKTOPOB?

1 2 3 4 5
@p) axb [ ~b] alp| (a,b)
2. HaiiuTe BeKTOp 48— g+ 28 , €CITN g =(2, 4, 3), B =(1, -1, 2), g=(0, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1ivHy BeKTOpa a =(3,0,4).

Ortser:

4. JlaHbI BEKTOPBI 52{2, -2, 2}, k_))={3, 0, -4}. Haiitn npg( a+ B)



1 2 3 4
_2 2 5
4,6 — 25
1. Haiitu romans tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 V15 V3 2513
6. VCTaHOBMTb, KOMIUIAHAPHBI 1M Bektopa a, b, ¢, eom  a=4i-2 } +4 k;
b=3i-4 j+Tk; c=i+2 j-3k
Otser:
7. Kakoii BekTop sBisieTcs cyMMoil BekTopoB AB u AP?
1 2 3 4
lﬁ’ cA };B AC
8. BoIpa3uth uepe3 eMMHUYHBIC BEKTOPHI i u j Bextop AB,ecmn A(1,2), B(0,-3).
Orger:
9. Haiit BekTOpHOE npou3BeaeHue Bektopos a=21— j+3k, b=1i-].
1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B mapamenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, M =D
Beipasuts Bektop AD uepes aub.
1 2 3 4
AD=2b+2a AD = 2b+2a AD=24b-2a \D=2b-2a
3 3 3 3

11. Tansl Tpu nocienoBatenbHble BepIInHbI napamienorpamma A(1;-2;3), B(3;2;1), C(6;4:4).
Haiitu ero uetBepryto Bepumuny D.

1

2

3

4

5

D(4;0;6)

D(9;6;5)

D(3;2;3)

D(-1;2;-3)

D(1;-2;3)

N
12. Tlpu KakWxX 3HAYCHUSIX W L BEKTOpsl & =—2

KOJUIMHEApHBI?

-

i+3j+ak u b=Si-6]+2K




1 2 3 4 5
a=0, p=1 a=1l, p=2 %:-3’ i a4=2, p= %:-1’ p
13. Beruucnuts 2 ix(k—S J) :
OtBer:
14. HaiiTu cMemanHOE MTPOU3BEICHUE BEKTOPOB a-= (2,-1,2), 6 =(3,0,7), C=(1,2,-3)
OtBer:
15. Tlmomans TpeyrojibHUKA BBIYUCIISIETCS TI0 (hopMyIie. . .
1 2 3 4 5
S=ab S =[axb]| S=1|axb| S=axb g_ 1
2 2[ab]

Moayasb 3. AHAJMTHYECKAsl FreoMeTpHus
IIpakTHyeckuii TecT:

1. Paccrosinue mexnay npsimbiMa 3X—4y —-10=0 u 6X—-8y+5=0 pasHo ...

1

2

3

4

2,5

5

0,25

1,5

2. Toukn A(3;2) u A(— 1;6) SIBJISIFOTCS KOHIIAMU OJTHOTO U3 IMAMETPOB OKpPYKHOCTU. Toraa

YpaBHEHUE OKPYKHOCTH UMEET BU ...

1

3

4

(x=1) + (y-4)]

2
(x-2) +(v-8)

(x+1)" +(y+4)

(-1f < (-4

3. Ofliee ypaBHEHHE IIOCKOCTH, TPOXOJANIEH uepe3 TOUKy | (— 3;4;—2) U OTCEKaroIen

PaBHBIC OTPC3KHU HAa KOOPAWHATHBIX OCAX, UMCCT BU] ...

1 2 3 4
I+v+z+1= Jx—4v+2z5 Jx—4v+2z+ r+v+z-1=
. X y+3 z-5
4. Touka mepecedeHus MpsIMoit E:T:— u iockoctn X+2y—3z2+1=0 wumeer
KOOpAUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1;5) (2:1;5)

5. OnpenenuTh BUJ MOBEPXHOCTH: Y* =62Z...

OrtBerT:




2 2 2

y YA

6. OmnpenenuTh BUJI HOBEPXHOCTH: —— +—+—=1...

OrtBerT:

7. st mpsimoit M1M» HanmcaTh obiiee ypaBHenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MogM1M; naiitu ypaBHenue cpeaneit iuaun EF, mapannensnoii MiM»

16 49 4

eci Mo (L;1), M1(4:6), Ma(-5;-1).

Ortser:

9.  VYpaBHeHHE IUIOCKOCTH,

| 3(3;—1;4) UMEECT BU] ...

npoxozunueﬁ 4epe3 TOYKH

1,(-12;0),1 ,(2:31)

1 2 3 4
Tx—8yv—13z+23 Tx—-2y—-5z-3 Tx+8y—13 Tx—8y—13
10. VpaBHeHME NPSAMOMN, NPOXOIAMIEH Yepe3 TOuKy | 0(2;—3;—5) MEPIEHINKYIAPHO K

mIockoct 6X —3y —5z2+2 =0 umeer Buf ...

1 2 3 4

x—-2 y+t3 =z+ x—-6 y+3 | x+t2 wv- x+t2 y-
6 -3 - 2 -3 6 -3 6 3
11. MuuMmas nosyoch rurnepOosibl x* —10x—4y* -11=0 paBHa ...

1 2 3 4

3 36 6 9
b H . . |x=y+2z-10=0

. Hanpasisito eKTO 0 ee
MPABJIAIOIIUN BEKTOP MPSMOM 3X+2y—24+6=0 UMeeT BUJI
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHeHI/IC reoMCTPpHUICCKOro MCCTa TOYCK, PABHOYAAJIICHHBIX OT ABYX JAaHHBIX TOUYCK

A(-12) u A(3;4) umeer Bux ...

1 2 3 4
2x+v-5=0 X+v-—-5=0 2x+v+5=| X+Vv+5=
2
14. Bepumna mapaGomsr X~ 2x=2y-13=0 pyeer KOOPJHHATHI ...
2 3

1
(1:-7)

(1;7)

(-1;7)




15. VYpaBHeHHE TIJIOCKOCTH, TPOXOAIICH dYepe3 TOUKY (0;0;2) MePIEHANKYIISIPHO

wiockocTsM X—Y—2=0 u X—2y=0 wumeer Burx ...

1 2 3 4

2x+yv+z-2=0 Y¥—yv—z+2=0 x—2y—-z-12 2x—yv-z

Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakas u3 GyHKIMHA SBISICTCSI HEUETHOM, €CIIH. ..

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x) = f(x) =
= -f(4)

2. MceneoBarh Ha Y€THOCTD MJIM HEYETHOCTh QYHKIHUIO y = X - Sin’ X —3/x ...

Ortser:

3. Haiitu nepuoa pynxuu f(X)= 3C08g —sin6x...

1 2 3 4
107 z 107° z 107
3 3 6 3

4. Kakoii u3 HUKCTICPCUYHCIICHHBIX MTPEACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY IIPCACITY:

1 2 3 4
" _arcsin X : 1\
Iim[f(X)]n =[Iim f(x)} |XIT0 < =1 |im(1+n) =e |im(1+—j —e
X—Xo X—Xg n—0 X—0 X
5x+2
5. Beraucnure npegen lim (3)( — 2)
x>o\ 3X +1
1 2 3 4
6_5 65 5 '5
3x?—4x+1

6. Beruuciure npenen  lim————— ...
P st 3—/27x
3

o

wWIN| N

Ol w
8




. X342x*=3x
7. Berancimmte npenen lim——
-1 X°—3X+2

1 2 3 4
-4 4 o0 -00
8 B lim M
. Berauciure npenen i
Pedt X—0 2X4 +1
1 2 3 4
0 l l o0
2 4
9. Beraucnure ipenen  lim (Ej
1 2 3 4
0 E l oo
3 4
10. Beruuciute npeaen lim LCOSZX
x>0 XSIn2X
OtBeT:
1
__(arcsin®x |
11. Beraucaute npeaen lim| ———
x-0(  Xtg9x
OtBer:
12. Beraucnare npegen  lim M
x>546+Xx -1
OtBer:
3x+2)°
13. Beruucaute npenen lim
pea n—>oo[ 4x + 1)
2 3 4
0 o0 1 e?
e 2
X=1ecm—-1<x<2
14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecm2<X<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




x-1

19 2
15. HaiiTu Touku pa3pbiBa GyHKIMH Y= 4* 1 onpeAenuTh UX TUI

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peIiBa NEPBOTo poja
. Xx=0- Touka pa3pbiBa BTOPOro poja

. X=1- Touka pa3pbiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucumiuiiHe "Beicmias matematuka 1" BbICTaBisIeTCS B
pacnircanuu Ha 17 Henene U mpoxoauT yepe3 LIeHTp TecTHpoBaHMS B KOMIIBIOTEPHOM Kiacce
obmero nocryna. Ha tect orBomurcs 1 wac. Ilpu BbIlIOJIHEHHMM TecTa CTYIEHTBI MOTYT
MOJIb30BATHCS TOJIBKO KAlIbKYJISTOPaMH, MPU 3TOM HE JIOMYCKAETCsS HCIOJIb30BaHHE KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIIOB, KOHCIIEKTOB JICKIIMH M MPAKTUYECKUX 3aHATUH, MOOUIIBHBIX YCTPOWCTB,
ra/I’KeTOB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxxkmoe 3ananue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCSI CTYICHTY 32 IPABUIIBHBIM OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTY/ICHTY, €CIIM OTBET Ha 3aJlaHKe HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
1. Onpenenenne MaTpPHUIIbI, SJIEMEHTHI MATPUIILL. BUIbI MaTpHIl

2. leiicTBUs HaJ MaTpULlaMH (CymMMa, pa3HOCTb, YMHOXKEHHUE Ha yucio). [IpuBectu nmpumepsl
BBIYHCIICHUS] CYMMBI, Pa3HOCTH MaTPHUII, IPOU3BEICHUS MATPHULIBI HA YHUCIIO.

3. Onpenenenne NpoU3BEIECHUS MAaTPULL. Y CIIOBUE BBIITOJIHEHUS [IPOU3BEICHUS MaTPHULL.
IIpusectu npumep.

4. Bo3BeneHue MaTpulibl B cternieHb. [IpuBectu mpumep. TpaHCTIOHUPOBAHUE MATPUIIBL.
CaolicTBa onepanuy TpaHCIIOHUPOBAHUS.

5. JlaTb onpezieneHue ONpeesInTelIs MaTpULbl BTOPOTO M TpeThero nopsakos. [Ipasuio
TPEYroJabHUKOB, paBuiio Cappyca BBIYUCIIEHUS ONPEAEIUTENs 3-T0 MOpsiIKa.

6. [IpaBusno Jlannaca BeuMcIeHHS ONPEASIUTENS MAaTPHUIIBI N-0ro nopsaka. [Ipusenute npumep
BBIYHCIICHUS.

7. Onpenenenre MUHOPA U anreOpanyecKoro JOMOTHEHUS dieMeHTa MaTpuilbl. [Ipumep
BBIYHCIICHUS.

8. CBoiicTBa onpeaenuTesnei

9. Onpenenenne oOpaTHON MATPHUIIBI. AITOPUTM BhauciIcHus. HeoO0xomMoe 1 JoCTaTOuHOe
YCIIOBHUE CYIIECTBOBAaHUS 0OPaTHON MaTpPHUIIBI.

10. Onpenenenust panra MaTpuilbl. HaxoxxaeHne panra MaTpHIlbl ¢ TOMOIIBIO AJIEMEHTapHBIX
npeoOpazoBaHuil. MeTo OKalMIISIONTNX MUHOPOB.

11. IToHsITHE TMHEWHOE 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK MaTPUIIBIL.

12. Onpenenenue cucTeMbl JIMHENHBIX ypaBHEHUM. OIpenencHe COBMECTHON, HECOBMECTHOM,
OTpeIeNIEHHOM, HEONPEeAEIEHHOW CUCTEMBI.

13. Onpenenenue 3KBUBAJICHTHBIX cUCTEM. MaTpuuHas 3allucCh CUCTEM JIMHEUHBIX YPABHEHHM.
14. YTo Ha3bIBAIOT PELICHUEM CUCTEMBI TMHEHHBIX YPaBHEHUN N HEU3BECTHBIMU?

15. Onpenenenue cucTeMbl N JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMUA. MaTpU4HbIN METOL
pELIEeHUs] CUCTEMBI N JIMHEMHBIX YPABHEHHM C N HEU3BECTHBIMM.

16. YcnoBue cyniecTBOBaHUS €IMHCTBEHHOTO PEILIEHUs CUCTEMBbI JIMHEHHBIX YPABHEHUIA.
®opmyinbl Kpamepa aJist OTbICKaHUS PEIICHUS.

17. Meron I'aycca penieHus cucTeM JIMHEWHBIX YpPaBHEHUH.

18. UccnenoBanue cucteM JTMHEHHBIX ypaBHEeHU. DopmynupoBka Teopembl KpoHekepa —
Kanenu.

19. Ongnopoanas cucrema JIMHEMHBIX ypaBHeHU. [Ipumep. Kakoe pemenue Ha3bIBaeTcs
TpuBUAIBHBIM. [Ipy KakoM yCI0BUM OHOPOJHASI CUCTEMA UMEET HETPUBUAIIBHBIE PEILICHUS?

20. Haitre onpenenenne Bekropa. Kakne BeKTOpa Ha3bpIBatOTCS KOJUTMHEAPHBIMH,
KOMIUTAaHapHBbIMU ?

21. JIuneitHple onepaluy HaJl BEKTOPaMHU: CJIOKEHHE U Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpA
Ha YHCIIO.



22. IloHATrE NMHENHON 3aBUCUMOCTH BEKTOPOB. CBSI3b MEXly KOJUIMHEAPHOCTBIO U JTMHEWHOMN
3aBUCUMOCTBIO JIBYX BEKTOPOB, MEX/y KOMIUIAHAPHOCTHIO U JTMHEHHON 3aBUCUMOCTBIO TPEX
BEKTOPOB.

23. Ba3uc, pa3ioKeHre BEKTopa 1o 0a3ucy, KOOpAUHATHI BEKTOPA B 3aaHHOM Oazuce.
OproHOpMUPOBaHHBIH Oa3uc.

24. JluneliHbIe onepaluy HajJl BEKTOPaMH B KOOPJIMHATHOM (hopMe: CIIOKEHUE U Pa3HOCTh
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.

25. JlexkapToBa cucTeMa KOOPJMHAT Ha MJIOCKOCTU U B IpocTpaHCcTBe. KOOpIuHAThI TOUKU U
BEKTOpPA B IEKAPTOBOM CUCTEME KOOpJUHAT.

26. IIpoekuust BeKTOpa Ha 0Chb. CBSI3b KOOPAUHAT BEKTOPA U €0 MPOEKIINI HA OCU JEKAPTOBOU
MPSIMOYTOJIBHOW CUCTEMBI KOOPJIMHAT.

27. JlaiiTe onpeneneHue CKalIpHOTO MMPOU3BEACHUS BEKTOPOB. B uéM 3akitoyaercs pusnueckuii
CMBICJI CKQJISIPHOT'O MPOU3BEICHHUS?

28. BolpaxkeHHe CKaJIsipHOTO MPOU3BEACHUS ABYX BEKTOPOB Yepe3 KOOPAUHATHI
MIEPEMHOKAEMBIX BEKTOPOB. [lepeuncirre cBOMCTBA CKAISPHOIO MPOU3BEICHHUS.

29. BelpaykeHne JUIMHBI BEKTOPA U yIila MEX/y BEKTOpPaMH 4epe3 KOOPIUHATHI BEKTOPOB.
30. YUro Takoe HarpaBisitoliie KocuHychbl Bektopa? Kak nx Haitu?

31. Kakas Tpoiika HeKOMILJIaHApHBIX BEKTOPOB Ha3biBaeTcs jeBor? Kakas Tpoiika
HEKOMIUIAHAPHBIX BEKTOPOB HA3BIBACTCS MPABON?

32. JlaliTe onpeneneHre BEKTOPHOTO MPOU3BEICHUs ABYX BEKTOpOB. [lepeuncnuTe cBoiicTBa
BEKTOPHOT'O ITPOU3BE/ICHUSI.

32. B uéM 3aKirouaeTcsi FeOMETPUUECKHI CMBICII BEKTOPHOIO ITpou3BeieHusn? B uém
3aKiIrovaercs (U3MUECKUi CMBICT BEKTOPHOTO MPOU3BEICHUS?

33. BrlpakeHHEe BEKTOPHOT'O IPOM3BEIEHUS ABYX BEKTOPOB Y€pe3 KOOPAUHATEI
MEPEMHOKAEMbIX BEKTOPOB.

34, HaxoxxaeHue miomniaau TPEYroJIbHUKA, IUIOIAaAU MapajliejiorpaMmmMa 1 MOMCHTA CUJIbI C
MOMOIIIBIO BEKTOPHOTO MPOU3BCACHU.

35. I[aﬁTe OIMPEACIICHUEC CMCITaHHOT'O ITPOU3BCACHU . HepechnI/ITe CBOMCTBA CMEIIAaHHOTO
IMPOU3BCACHUAA.

35. BBIpa)KeHI/IC CMCHIAHHOTO MMPONU3BCACHUA TpéX BCKTOPOB YCPE3 KOOPANHATLL
MEPEMHOKACMBIX BEKTOPOB.

36. B uém 3akmrouaercs FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI CMCIIaAHHOI'O HpOI/ISBCI[eHI/I}I?

37. ®opmyiibl A onpeesieHust 00bEMOB MapauIeNIeuIe1a U TPEYTroJIbHON MTUPaMUIBI C
MOMOIIIbIO CMEIIAaHHOTO MPOU3BEACHUSI.

38. 3anmmmte GopMyIIBI AT BRIPAXKESHHS YCIOBUN KOJUTHHEAPHOCTH, OPTOTOHAJILHOCTH,
KOMIUIaHAPHOCTH BEKTOPOB YEPE3 UX KOOPAUHATHI.

39. TlonsiTue 00 ypaBHEHUH JTUHUH HA TUIOCKOCTH. DOPMYIIBI sl HAXOKIEHUS PACCTOSHUS
MEXy IBYMSI TOUKaMH U JEJIE€HUS OTPE3Ka B 3aJaHHOM OTHOLIEHHH.

40. OnpeneneHue NpAMoO Ha TIIOCKOCTU. Y PaBHEHUS MPSIMOM Ha MIIOCKOCTH C YIJIOBBIM
K03 PHUIIMEHTOM H B OTpe3Kax Ha ocsixX. ['eoMeTprudeckuii CMbICI KO3 PHUIIUEHTOB ITUX
YpaBHEHUU.

41. Obmee ypaBHEHHUE MPSMOM Ha TIIOCKOCTH. Pacmonoxkenne mpsmMoii B 3aBUCHMOCTH OT
koadurmentor A, B, C. 'eomerpuyeckuii cMmpica kodddunrentos A, B, C.



42. HopmanibHOE ypaBHEHHE PSAMOi Ha MII0cKOCTH. DopMyna JUIst HAX0XKIEHHUS pACCTOSIHUS OT
TOYKH JI0 IPSAMOM.

43. Paznuynbie (popMbI 3aITMCH ypaBHEHHS MIPSIMOM HA TUIOCKOCTH: Yepe3 JBE TOUKHU, Yepes3
3aJJaHHYIO0 TOUKY MEPIEeHIUKYISPHO 3aJaHHOMY BEKTODY.

44. Yron Mexay IByMs IPSIMBIMU Ha TUIOCKOCTH. DOpMyJIbl Ui HAXO0XKACHUS TaHI'€HCa yIilia U
KOCHHYCa yIJIa. Y CIIOBUS NAapAJUIEIbHOCTH U NEPIEHANKYIIIPHOCTH ABYX NPSMBIX.

45. Paznuunbie GOPMBI 3aIMCH YPABHEHUS TUIOCKOCTH: 001Ilee ypaBHEHHE, B OTPE3KaX Ha OCSX,
HOpMasbHOE ypaBHeHUE. ['eoMmeTprueckuii cMbIch KOG (GUIIMEHTOB 3TUX YPaBHEHUH.

46. YpaBHEHHUE IUIOCKOCTH, TPOXOALIEH Uepe3 TP JaHHbIE TOUKH, YPAaBHEHUE TUIOCKOCTH,
MPOXOJAIICH Yepe3 3a/laHHYI0 TOUKY MEPHEeHIUKYIISIPHO 3aJaHHOMY BEKTOPY.

47. Onpenenenue yriia MeX.y INIOCKOCTAMH, (GOpMyJIa Ul HAXOXKACHHUS yIila MeXITy
IUIOCKOCTSIMU. Y CIIOBUS ApAJUIEIbHOCTH U NMEPIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH.

48. YpaBHEHHUs NPSIMOI B MPOCTPAHCTBE: KaHOHWYECKOE, MapameTpuyeckue. Kakyto
uH(pOpMAaIIKIO O MPSAMOIT HecyT KOA((PUIIMEHTHI STUX YpaBHEHUN?

49. Yron Mexay NpsMOi U IJIOCKOCTBHIO. Y CIIOBUS ApAJUIEIbHOCTU U NEPIIEHINKYISIPHOCTH
HpPSAMOM U TIIOCKOCTH.

50. ®opmyiia pacCTOsIHUSL OT TOYKHU JI0 TUIOCKOCTH. HaxoxeHue Touku nepecedeHust mpsMoi u
wiockocTH. HaxoxxaeHne Touku nepeceyeHus TpEX MmioCKOCTeH.

51. HaXO)KIleHI/IC PACCTOAHMA MCKAY ABYMA MapaJlVICIbHBIMU U ABYMS CKPCIIMBAIOINMUCA
MMpsAMBIMHA B IIPOCTPAHCTBE.

52. O6miee ypaBHEHHE JMHUU BTOPOTO MOPSIKA HA TUIOCKOCTU. Kakne TMHUM onpeesieT 3T0
ypaBHEHHE B 3aBUCUMOCTH OT MapaMeTpOB ypaBHEHUs?

53. OnpeneneHue OKPyKHOCTH, KAHOHMUYECKOE YPAaBHEHNUE OKPYKHOCTH. Y paBHEHHE
OKPYKHOCTH CO CMEIIEHHBIM LIECHTPOM.

54. Onpenenenue sunnca. Kanonnueckoe ypaBHenue auinrca. OCHOBHBIE XapaKTEPUCTUKHI
AIUIUIICA. Y PaBHEHHUE AJUINICA CO CMEIIEHHBIM LIEHTPOM.

55. Onpenenenue runepOoibl. Kanonndyeckoe ypaBHeHue runep06osbl. OCHOBHBIE
XapaKTEePUCTUKH TUIepOoIIbl. Y paBHEHHE TUIIEPOOIIbI CO CMEIEHHBIM LIEHTPOM.

56. Onpenenenue napadomnsl. Kanonnueckoe ypaBuenue napadossl. OCHOBHBIE XapaKTEPUCTUKH
napaboibl. YpaBHEHHE MapadoIibl CO CMEIIEHHBIM IEHTPOM.

57. llonspHoe ypaBHEHHE dJUTHIICA, TapaboJibl M BeTBU Tumepoosl. [loctpoenue smmrca,
napaboJibl ¥ BETBU THIEPOOIBI B IOISPHON CUCTEME KOOPIUHAT.

58. [ToBepXHOCTH BTOPOTO MOPSIAKA: SITUIICOUT, OJHOTOJIOCTHBINA U JIBYITOJOCTHBIN
runepOoIonibl, napadonona, Konyc. X kaHOHUYEeCKHe YpaBHEHHUS.

59. YpaBHEeHUSs TUIUHAPOB: KPYTOBOTO, SJUTMIITHYECKOTO, TUTIEPOOTUIECKOTO,
napaboInYecKoro.

60. HccnenoBanre GopMbl MTOBEPXHOCTH BTOPOTO MOPSIIKA METOJIOM CEUCHHIA.
61. BeipoxieHHBIE TOBEPXHOCTH BTOPOTO MOPSIIKA, TPHUMEPHI

62. Uto takoe ¢pynkiusa? [Ipumep. O6macts onpenencHus GyHKIIHH.

63. CriocoObl 3a1anus PYHKIMH, UX JTOCTOMHCTBA U HEJOCTATKH.

64. Kakue GyHKIUHM Ha3bIBAIOTCS deMeHTapHbIMU? OCHOBHBIC JIeMEHTapHbBIC (DYHKIIMHM M HX
rpaduKy.



65. laiiTe onpesieneHre CI0XHOM QyHKIMH, 00paTHON GyHKUuH. [IpuBeauTe npuMepsl.

66. JlaiiTe onpenenenne 0ECKOHEYHO MaJION (YHKIMH MPU X—a, X—0. [IpuBeaute npumMepsl
TaKuX (QyHKIHHA.

67. HanumuTe KBUBaNICHTHBIC (DYHKIMH 1711 QYHKIMH Sin X, cos X, tg X, arcsin X, arctg x, sinnx,
cosnx, tgnx, arcsinnx, arctgnx npu x—0.

68. Chopmynupyiite ornpeneneHus npezaena GyHKIUN B TOUKE, OJHOCTOPOHHUX MPEEIIOB
byHKINN.
69. ChopMynupyiTe TEOPEMBI O TIpeaeax.

70. 3anumure | 1 2 3ameuaTenbHble npeaensl. [Ipenensl ¢ kKakuMy TUIAMU HEONIPEAEIEHHOCTH
MOYKHO BBIYUCIUTH C UX IOMOILBIO?

71. Chopmynupyiite onpeneneHnue HeMPEPHIBHOCTH (PYHKIIUU B TOUKE.

72 Kakue TOUKU Ha3bIBAIOTCS TOUKaMu pa3pbiBa pyHkuuu? [laiite onpenenenue Touek paspoiBa I u
IT pona.

7.3.2. Kputepuu u HOPMbI OLlEHKH

®opma
NPOBeJeHUs
NMPOMEKYTOYHOMI
arTecTalyu

Cemectp Kpurepun u HOpMBI OLIEHKH

Crynent Habpan 40 u 6omee
0aJuI0B, pACCYMTAHHBIX T10
dbopmyne: (Cymma 6aiuioB 1mo
BCEM Y4EOHBIM MEPOIPUATHUSM,
MIPEAYCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO

.. TECTUPOBAHUA), pa3gci€éHHas Ha
3auér (mo 2 p )P

«3a4YTCHO»

1 HAaKOMUTEIbHOMY

peiTHHTY) Crynent nabpan menee 40

0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB mmo
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
peayCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOI'O

TECTHUPOBaHUs), pa3Jesi€HHas Ha
2.

«HE 3a4YTCHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yuedHo- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. ®ununosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIi. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoOHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
I'. M., Muxanesa M. M. [u | nmocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOTEeUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH




8.3. Ilepeuennr mpodeccHOHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

- Scopus [DnekrponHbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — PexxuMm nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JCKTPOHHBIX KHHUT HM3/1aTC/IbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3arii. ¢ 3kpaHa.
— 3. anr.

- NEICON [DnektpoHHbIil pecypc] : dJIEKTpOHHas HHQPOpMAIUS : apXUB HayYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.

¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBH3UTHI JOTOBOpA
HanmenoBanue 110 1 . P
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows OeccpouHast
2 Office Standart OeccpoyHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYyeOnast ayautopust g npoBedeHus | CTONbl yUY€HHYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHasl | TpeXMEeCTHbIE (MOHOOJIOKH) ,CTOJI
ayAWTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MPEnoJaBaTebCKHiA, CTyJl
CEeMHUHAPCKOro THUMa. YuyeOHas ayAuTOpHs Il | IPEenoAaBaTebCKUid, JOCKa ayIuTOpHAas
1 | KYPCOBOTO  IPOEKTHpOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOIS U
npomexyrouHol arrecraimu (I'-440)

Vuebnas  aymutopust s mpoBenenus | Cton MPENoIaBaTeNbCKU. , Croutbl
3aHATUA CEMHUHApCKOTO THMA. YueOHas | ydeHHueckue (HauepTaTeNnbHBIC) , CTYIbS,
ayTUTOPHUS ISl KypCOBOI'O MPOEKTUPOBAHUA | IOCKA ayJUTOpHAas (MenoBasi)

2 | (BBIOJHEHUS KYypCOBBIX pabor). YueOHas
ayIUTOpUs U1l TPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YueOHas
ayIUTOpHUsl Il TPOBENEHMS]  3aHATUU




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TEKYIIEro KOHTPOJAS M  IHPOMEXYTOYHOH
arrecraiuu (I'-405)

[Tomerienne i CaMOCTOSITEIBHOU pPabOThI
crynentos (I'-401)

Croubl YYEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIXomoM B ceThb
Nutepner
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