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(mporoxon 3acemanust Ne 02 ot «09» centsiopst 2020 r.).



1. lleqb ocBOEHMSI AUCUMIIJIMHBI

HGHB OCBOCHUA IOUCHHUIUIMHBI — OBJIAACHHUC COBPCMCHHLIM alliapaToM MAaTCMAaTUKWU JIA
HaﬂbHeﬁmeFO HCIIOJIb30BaHUA B APYTHUX 001acTIX CCTCCTBCHHOHAYYHOT'O 3HAHHUA U JUCHUIIIMHAX
€CTECTBEHHOTO COJIEpXKaHUs, MPUOOpPETEeHHE TEOPETHUECKUX 3HAHUI 10 OCHOBHBIM paziesiamM
AUCHUIUIMHBI, TIOATIOTOBHUTL K H3YYCHHIO W IMPUMCHCHUIO MATCMATHYCCKHUX MCETOAOB B
npo(hecCHOHATBHON AEATENBHOCTH, K CaMOCTOSTEIbHOMY HM3YYEHHIO TEX Pa3/IelioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTpPeOOBAaThCS AONOJHHUTEIBHO B NMPAKTHUYECKOW M HMCCIENOBATENBCKON padoTe,
(bOpMI/IpOBaHI/IC MaTEMaATHYCCKOI'O, JJIOTUYECKOI'O n AITOPUTMHUUYCCKOT'O MBIIIJICHUA,
MaTeMaTHYeCKOM KyJIbTyphl OaKkaiaBpa.

2. Mecto gucunminnsl B ctpykrype OIIOIT BO

JIuCcuumniauHel U TPaKTUKH, HA OCBOCHUM KOTOPBIX Oasupyercs HaHHas JAUCIMIIIUHA!
mareMaTtrka (IIIKOJBHBIIA Kypc), anredopa (IIIKOJBHBIN Kypce), reoMeTpus (IMIKOJIBLHBIA KypC), ainredopa

¥ HayaJia aHaian3a (IIIKOJBHBII KYpC).

JIMCIUTITUHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHE JAHHOW NUCIMILIMHBI HEOOXOIUMO Kak
npeamecTyromee: 'Boiciias maremarnka 2", "Beiciias matematuka 3", "®uznka", "Mexanuka'.

3. [lnanupyemble pe3yJabTaTbl 00y4eHu st

dopmupyemMbie 1
KOHTPOTHpYeMbIe HuaukaTopbl AOCTH:KEHUSA
KOMITETeH N KOMMeTeHI i Ilnanupyemblie pe3yabTaThbl 00yYeHHS
(Ko ¥ HANMECHOBAHNC)
(Ko ¥ HANMEHOBAHKC)
OIIK-1. Cnocoben | OIIK-1.1 TIlonmmaer oOCHOBBI | 3HaTh: OCHOBHBIE TOHSATHS JMHEHHOU
YYUTHIBATH COBPEMEHHBIE | BBICIICH MaTeMaTHKH, | anreOppl,  aHAJUTUYECKOH  T€OMETPHH
TEH/ICHIIUU pa3BUTHS | criocoOeH MPENCTaBUTh | METOABI ~ MAaTEMaTHYECKOTO0  aHaJIH3a,
TEXHHUKH W TEXHOJOTHH B | MaTeMaTHIECKOe olMcaHue | HeoOXoauMble sl HISHTU(HKAIWH,
obmacte  TexHOc(hEepHOH | IPOIECCOB, WCIONB3yeT | GopMynupoOBaHUS W peIIeHUs 3aJad B
0e30MacHOCTH, HaBBIKH MaTeMaTHIeCKOro | 00acTH npodeccroHaTLHON
HA3MEPUTENBHOU U | onucaHus MOJEIUPYEMOrO | IEITEIbHOCTH, CBSA3aHHOM C  3alLUATON
BBIYUCITHTEILHOM rporiecca (oOBekTa) IUTSL | OKpYKaromel cpeasl © - obecredeHueM
TEXHHKH, TUTIOBBIX 3a/a4 B oOjacTtd | 6e30MaCHOCTH YeIOBEKa
MH()OPMAITHOHHBIX poeccroHaTbHON YMeThb: BBIABISATH €CTECTBEHHOHAYUHYIO
TEXHOJIOTUN OpU | JEATEIBHOCTH, CBSA3aHHOM C | CYIIHOCTH TEXHUYECKUX u
PEIIEHUH THUIOBBIX 3a7ad | 3alUTOM OKPYKAOIEH Cpesl | TEXHOIOTHYECKUX mpobiaem
B obnacTH | U obecrieueHneM Oe30MacCHOCTH | MPOMBIILICHHON Oe3onacHOCTH
npodheccCroHaTbHON YenmoBeKa TEXHOJOTMIECKUX IIPOIECCOB u
NeSITeTHbHOCTH, MPOU3BOJICTB,  TPUBIEKATh  UII  UX
CB3aHHOM C 3amuTON peleHus COOTBETCTBYIOIIHUH
OKpyXaromeil cpeapl Hu MaTEeMaTUYECKUH anmnapar.
obecrieueHneM Brnagers:  HaBBIKAMH ~ HCIIOJNB30BaHUS
0€301aCHOCTH YellOBeKa OCHOBHBIX 3aKOHOB M METOJIOB BBICIIEH
MaTEMAaTHKH, MaTEMaTHYECKOTO
MO/IEIINPOBAHUS, CTaTUCTHUYECKOTO
aHaM3a  YUCJIOBBIX, BEKTOPHBIX U
HEYHCIIOBBIX JIaHHBIX, BPEMEHHBIX PsIJIOB,
SKCHEPTHBIX OIEHOK IS UACHTH(UKALINY,
dbopMynHpOBaHUS W pEIICHHUS 3aJa4 B
obnactu npodeccuoHanTbHON
JEATEIbHOCTH, CBSI3aHHOW C  3alIMTON
OKpyXarollel cpeasl M obecrieyeHneM
0€30I1aCHOCTH YeIOBEKa




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKy1LEr0

asreOpa

MIPOU3BOJILHOM Oa3uce

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) paGoThHI (yueoHoli paGoThI) (HaMMeHOBaHUe
OLIEHOYHOI0 CPe/ICTBA)
Monyisb 1. Jek 1 Marpuiisl. JleiicTBUSI HAJL HUMU. 1 2 - -
UInnelHas OO6paTHas matpuna
anreopa
Monyns 1. Ip1 OrnpenenuTenyu U X CBOMCTBA. 1 2 2 -
JInnelinasa Brruncienue onpenenurenei
anreOpa
Monynsb 1. Jlek 2 HccnenoBanue cuCTEM JTUHEUHBIX 1 2 - -
JInHenHas ypaBHeHui. Teopema Kponekepa-Kanennu
anreopa
Mogyns 1. IIp 2 Pemenne cucrem TMHEMHBIX YpaBHEHUN 1 2 2 -
JIuneitnas metoaamu Kpamepa, ["aycca u cpeacrtsamu
anredpa MaTpPUYHOTO UCUUCIICHUS
Mogyns 1. Cp Martpuiel. Onpenenurenu. CHCTEMbI 1 20 - -
JInnernas JIMHEWHBIN anreOpanvecKux ypaBHEHUN
anreopa
Mogyns 1. Cp KontponsHas padora 1 mo Teme 1 20 - - Kontponpnas padota 1
JInHelinas "Jluneiinas anredpa” o Teme "JIunelinas
anreopa anreopa’
Monyns 2. Jlek 3 BekTopsl 1 AeicTBUS Ha HUMU. baswc. 1 - -
BextopHas [Tepexon oT ogHOrO Gazuca K APyromy.
anreopa
Mopymns 2 IIp 3 CkansipHO€, BEKTOPHOE, CMEILIAHHOE 1 2 2 -
BextopHas MIPOU3BEACHNE BEKTOPOB B IEKAPTOBOM U




®opMbI TEKYyILLEr0

TEOMETPHS

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) paGoThHI (yueoHoii paGoThI) (HauMeHOBaHHe
OLIEHOYHOI0 CPe/ICTBA)
Moynb 2 Cp OcHOBHbIE IOHATHS BEKTOPHOU aJIreOphl. 1 20 - -
BekropHas basuc. Ilepexoxa oT ogHoro 6asuca
anredpa npyromy. CkanspHoe, BEKTOPHOE,
CMEIIaHHOE TPOU3BEJICHHSI BEKTOPOB
Moynb 2 Cp KonTponsnas pabora 2 1o Teme 1 20 - - KonTponbnas padota 2
BekropHas "BextopHas anredpa" o Teme "BekropHas
anreOpa anreopa"
Momyns 3 Jlex 4 [TonsiTie 06 ypaBHEHUHU JTUHHUH Ha 1 - -
AHAJIUTHYECKAS IUIOCKOCTH. YPaBHEHUS NIPSAMON Ha
reoMEeTpHs TUIOCKOCTH. [I7I0CKOCTh B TPOCTpaHCTBE.
Monyns 3 IIp 4 [IpsiMasi Ha MJIOCKOCTH M B IPOCTPAHCTRBE. 1 2 -
AHAIUTUYECKAS [I1mockoCTh B MpOCTpaHCTBE
reoMeTpHs
Monyns 3 Jlek 5 Kpussie BTOporo nopsika. DIuTaric. 1 - -
AHAJIUTUYECKAS I'unep6omna. [Tapabosia. KpuBbie BToporo
reoMeTpHs MOPsIZIKA B MOJISIPHOM CHCTEME KOOPAUHAT.
Monyns 3 IIp 5 [ToBepxHOCTH BTOPOTO MOPSIKA. 1 2 -
AHanuTuyeckas HunuHapuyeckue moBEpXHOCTH.
reoMEeTpHs Konunyeckue noBepXHOCTH U MOBEPXHOCTU
Monyns 3 Cp [Ipsimast Ha mitockoctu. Ilnockocts n 1 22 - -
AHATUTUYECKAS npsiMasi B mpocTpancTBe. KpuBbie BTOporo
reoMeTpHs nopsiika. [loBepxHOCTH BTOPOTO MOPSIAKA
Monyns 3 Cp Kontponsnas pabora 3 1o teme 1 18 - - Kontposbhas padoTa 3
AHaITUTHYECKAS " AHanmuTHUYEeCKas reoMeTpus” 1o TeMe "AHanuTh4ecKas

reoMeTpus




®opMbI TEKYyILLEr0

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) paGoThHI (yueoHoii paGoThI) (HauMeHOBaHHe
OIIEHOYHOI0 CPe/ICTBA)

Monyns 4 Jlex 6 Oyukuus. [lonarue, OCHOBHBIE 1 - -
Beenenue B XapaKTEPUCTHKH, CITIOCOOBI 3aJaHusI.
MaTeMaTHYEeCKUI OcHOBHBIE DJIeMEHTapHbIE (QYHKITUH.
aHaJIN3 OO6patHas u ciioxkHast QYHKIIAU.
Monyns 4 IIp 6 [Ipenen pynkuun. beckoneuyHo manbie U 1 47 -
Beenenue B OecKOHEYHO OoJbIINe (PYHKIINH, CBSI3h
MaTeMaTHUYEeCKUI Mexay HUMU. [1epBbiil 1 BTOpO
aHaIIN3 3aMedaTelIbHbIC TIPEICIThI.
Monyns 4 Cp OnemMeHTapHble (PYHKIIUU U UX CBOMCTBA. 1 22 - -
BBenenue B [Ipenen nocnenoBarenbHOCTH. [Ipenen
MaTeMaTHYeCKHI ¢dbyakuun. HempepbsIBHOCTH (PyHKITHH.
aHaIIN3 OKBUBaJICHTHbIE OECKOHEYHO MaJlble.
Monyns 4 Cp KonTtponsHas padota 4 mo teme 1 22 - - KontponbHas padota 4
Beenenue B "BBenenne B MaTeMaTUYECKUI aHaIu3" o teMe "BBenenue B
MaTeMaTH4eCKUN MaTeMaTH4eCKuil aHainu3"
aHaIIN3

Cp AHKETHpOBaHHE 1 2 3 - -

ITA [IpomexyTrouHas aTrrectanus (3a4€T) 1 0,25 40 -

Kontpons |3auér 1 3,75 - - Bomnpocer k 3au€ty NoNo

1-43
Hroro: 180 -




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

B nucuuniune "Boiciias maTemaruka 1" ucnosnb3yrores:

TEXHOJIOTUS MOJIYJABHOTO M OJOYHO-MOAYIBHOTO oOOy4yeHus (coaepikaHue y4eOHOTro
Martepuana XKECTKO CTPYKTYpPHUPOBAHO B LIEJIAX €r0 MAaKCHMaJbHOI'O YCBOEHMS, COIPOBOXKIAETCS
00s13aTeIbHBIMU OJIOKaMHU YIPaKHEHUH M KOHTPOJIS);

TEXHOJIOTHSl pa3BUBArONIEr0 0Oy4eHus: (IPOBEICHUE JCKIMH, TNPAKTUYCCKUX 3aHSATHH,
KOHTPOJIbHBIX padoT, 3a4€Ta);

TEXHOJIOTHUS TU(PEepEeHIIMPOBAHHOTO O0yUYeHUs (TIpeIararoTcs 3aaHus Pa3IiaHOTO YPOBHS
CJIO’KHOCTH);

MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
U3JIaHuii, pecypcoB cetu MHTEpHET).

6. MeToanueckue YKazaHnus 1o OCBOCHUIO JUCHUIIJIUHBI

OCHOBY TEOPETHYECKOT0 OOYUEHHsS CTYACHTOB COCTABJISIOT JIEKIIMH, B XOJE€ KOTOpPOH
MpenoaBaTeNlb U3JaracT OCHOBHbBIC, Ha00JIEE CIIOKHBIC TIOHSTUS TEMBI, a TAKXKE CBSI3aHHBIE C HEH
TEOPETUYECKUE U MPAKTHYECKUE TPOOJIEMBI, Ja€T PEKOMEHIAIUU I MPAKTUYECKOTO 3aHATUS U
yKa3aHUs ISl BBITIOJTHEHUS CAaMOCTOSITEIHHONU PaOOTHI.

B xoxe neKIMOHHBIX 3aHATHIA O00ydYaromeMycsi HEOOXOJAMMO BECTH KOHCIIEKTHPOBAHHUE
y4eOHOrOo Marepuaina, oOpaimias BHUMaHuWe Ha (OPMYIHPOBKH, PACKPHIBAIOIINE COJCP)KaHHE
n3ydaeMou auciuIuinHbl "Beicias matematuka 1". JKemarenbHO OCTaBIsATh B pab0YMX KOHCTIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, IMOJYEPKUBAIONIAE OCOOYI0 BaXXHOCTh TE€X WM HWHBIX
TEOPETUYECKUX MOJIOKECHUH.

CamocTtodarenbHas paboTa CTYJIEHTOB SBJISETCS Ba)XKHBIM BHJIOM YUEOHOW AEATEIbHOCTH.
CamocTodaTenbHass paboTa BBINOJNHSETCS BO BHEAYJUTOPHOE BpeMs IO 3aJaHUI0 U IpU
METOIUYECKOM PYKOBO/JICTBE MPEMNoiaBaTesi, Ho 0e3 ero HemoCpeICTBEHHOTO Y4acTHsl.

B mpouecce camocrosiTensHOM pabOThl CTYJEHT NMPUOOpETaeT HaBBIKM CAMOOPTaHHU3AIUH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM y4eOHOM
NEeSATENbHOCTH.

B xoae moAroToBKM K NMPaKTHYECKUM 3aHATUAM CIEIYET U3YYUTh KOHCIIEKTHI JICKLHMH, U
PEKOMEHI0BAHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALIUH MPENOJaBaTENs.

Ha npakTudeckux 3aHATHAX CTYIEHTHI pElIatoT 33/1a4u 101 pyKOBOJACTBOM IIPENOAABATENS.
[IpakTyeckue 3aHATHSA TOCBSIIEHB U3YYEHUIO Hambojiee BaKHBIX U CIOXKHBIX TeM Y4eOHOI
JUCUUILIMHBI U CITYXKaT JUIsl 3aKPEIJICHUS] N3Y4EHHOTO MaTepHaa.

BaxxubIM KpUTEpHEM YCBOEHHSI TEOPUU SIBIISIETCS YMEHHME PELIaTh 3aa4d Ha MPOUJICHHBII
Matepuan. [lpu pemieHuu 3amad HYKHO OOOCHOBaTh KaXIbId OSTam pEIICHUS, HCXOIsi W3
TEOPETUYECKUX MOJIOKEHUM M3ydyaeMoro Kypca. Eciii CTyIeHT BUIUT HECKOJIBKO MYTEH pelIeHMUs,
TO OH JOJDKEH CpPaBHHUTh MX M BBIOpaTh caMblii pallMOHANbHBIN. PelieHue 3amad U mpUMeEpOB
clieqyeT u3Naratb MOApPOOHO, BBIYHMCIEHUS pacmojiaraTh B CTPOTOM TOPSAKE, OTAENss
BCIIOMOTATENbHBIE BRIYUCICHUS OT OCHOBHBIX. [107ydeHHBIN OTBET ClieyeT IPOBEPSATh CIOCOOaMU,
BBITEKAIONIMMU M3 CYIIECTBa JAaHHOW 3adaud. PemieHwe 3aaay oONpeAesnéHHOrO THUIA HYKHO
MPOJIOIIKATH JI0 MPHOOpETEHUs! TBEPIBIX HABBIKOB B PEIICHHUU.

Bo BpemMs wusydeHHss MOJIynsi CTYJIEHTbl CAMOCTOSITEIBHO BO BHEAYIUTOPHOE BpeEMs
BBITIOJTHSIOT KOHTPOJBHYIO pabOTy U CAIOT €€ MPernoaaBaTeio Ha MPOBEPKY J0 3a4ETHON HEJEINH.
3amaHusi KOHTPOJBHOM pabOThl JOJDKHBI OBITh BBHIMOJIHEHBI AaKKypaTHO, IMOCIIEI0BAaTEIbHO,
000CHOBaHUE PELIECHUS U OTBET 0053aTeIbHBI B KAXKJIOM 3aJaHHH.

Ha 3auére BbIsCHSIETCS, MpEXIE BCEro, OTUETIMBOE YCBOECHHUE BCEX TEOPETUUYECKUX M
MPAKTUYECKUX BOMPOCOB MPOTrpaMMbl U yYMEHHE MPUMEHSATH IMOJIYYEHHBIE 3HAHMS K PEUICHUIO
MpakTH4eckux 3anad. OmpeneneHusi, TEOPEeMbl, MpaBUiIa JOJDKHBI (OPMYITHPOBATHCS TOYHO H C
MMOHMMAaHKUEM CYILECTBA JeNia; PEIIeHre 3a/1ad B MPOCTEHIINX CIIydasx JOJHKHO BBITIOMHSTHCS 0€3
OMOOK M YBEpEHHO; BCSKasg MHUChMEHHas W Tpaduyeckas paboTa AODKHA OBITH CrAelaHa



aKKypaTHO M 4€TKO. TOJBKO NpH BBINOJHEHUWU AITUX YCIOBUM 3HaHHUSI MOTYT OBITh IpPU3HAHBI
YIOBJIETBOPSIOIIMMHU TPEOOBAHUSIM, TIPEABSIBISIEMBIM ITPOTPAMMONA.

IIpn moaroroBke K 3a4€Ty CTYACHT JOJDKEH IOBTOPHO M3YyYUTh KOHCIIEKTHI JIEKLUM U
PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATypy, IPOCMOTPETh PELIEHUs OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSTENIBHO U HA IIPAKTUYECKUX 3aHATHSX, a TAKXKE COCTABUTH IUCbMEHHBIE

OTBCTBI Ha BCC BOIIPOCHI, BBIHCCCHHBLIC HA 3a4ErT.

7. OneHOYHbIE CpeacTBa

7.1. ITacopT O1lleHOYHBIX CPEACTB

Cemect Kox koHTpO/IMpYyeMOi KOMIIETEHIM U HaumeHnoBanue
P (nJm ee 4acTH) OLICHOYHOI'0 CpecTBa
KonTponsnas padbora 1 o reme
1 OIIK-1 Rttty "
Jlunetinas anreOpa
KonTponsHas padora 2 1o Teme
1 OTIK-1 » P .
Bexropnas anrebpa
KonTponshas pabora 3 o teme
1 OIIK-1 AT P ;
AHanuTHyecKasi FeOMeTpHusl
KonTponbhas pabora 4 1o reme
1 OIK-1 . P P ’ )
BBenenue B MaTeMaTHUECKUN aHANIN3
1 OIlK-1 Bomnpocs! k 3auéty NoNe 1-43

7.2. TunoBble 3aJaHUA UJIU MHbIE MaTepUAJIbI, He00X0AUMbIe [JIsl TEKYIero KOHTPOJIA

7.2.1. KonTpoJbHas padora 1 no teme "JIuneiinas aiareopa'
(HaumeHoB8aHUe OYEHOUHO20 CPedCmea)

Tunosble NpuMepbI 3aJaHUI

3agaya 1
JlokazaTh COBMECTHOCTh CHCTEMBI M PEIIUTh €€ TpeMsi criocobamu: o dopmyrnam Kpamepa,
MeTo oM ['aycca u cpecTBaMu MaTpUYHOTO HCUUCICHUS.

Howmep . . Howmep CucreMa JIMHEHHBIX
Cucrema nMHEHHBIX ypaBHEHUI .
Bap. Bap. YpaBHEHUI
4, + 2%, — X, +X, = -12, X =X, —4X%; +9%, =22,
1 X, + 71X, — SX%+2X, = -9, 11 X, +2X, —4x, = -3,
-2x, + 95X, — 6X,+3x, = -8 2Xl —3X2 + X+ 5X4 =-3.
4x, — 3%, + 2%, — X, = 2 X, +X, —6X; —4X, =6,
2 X, - 2%, X, - 4x, = -2 12 2%, +3X, + 9%, + 5%, =6,
2%+ % - Ax 4 TX = 6 3X, +4X, +3%X, —2X, =12.
X, — 2X, + X3 +2 X, = 1, =% = 9%, —4x; =8,
3 X, — 2X, + X, - 2x, = -3 13 2X, +TX, + 3%, + X, =6,
X = 2% + X5 + 6X, = 5 3%, +5X, +2X, +2x, = 4.
X, — 2%, + X3 — X, = 1, X, + X, +3%; —2X%, =1,
4 X, + 2Xx, — X3 + X, = 3 14 2%, +2X, +4X; — X, =2,
X, — 6x, + 3 - 3, = -1l 4x, +4X, +10x, —5%, = 4.




Howep Cucrema JIMHENHBIX YpaBHEHUM Howmep Cucrema HHHefI HpIX
Bap. Bap. YpaBHEHHUH
X+ X, — X + 2 = 3 X, = 2%, + X, =3,
5 X + X - X - 2x, = -1 15 3X, — X, —2X%;, =1,
X + X - X + 6x, = T 2X, + X, — 2%, — X, = 4.
2X, + X, — X, = 2, X, + 17X, — 2%, +3X, =3,
6 2X, X, + X, = 2 16 3%, +5X, +X; —2X, =5,
2X, + X X = 4 — 2%, +5X, —5%, + X, = —4.
8x, - 6x, + 4x, + 2x, = 16 —=2X; + X, —3X5 + X, =4,
7 8x, 6x, + 4x, — 2x, = 8§ 17 4X, +TX, —2X; —2X, = -6,
12x, - 9x, + 6x, + Xx, = 20 2%, +8X, —5x, — X, =-10.
2X, + X + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2X, 43X, + X3 + 2%, =4,
4x, — 2%, + X, + 3x, = T. 4%, — X, +5X; + X, =6.
2X, — X, + X + %X, = 3 X, + X, + 2%, +2X, =1,
9 2%, — X, 4+ 2X;, — X, = 2 19 2X, — X, + 2% — X, =4,
6x, — 3x, + 4x, - 3x, = -1l 4%, + X, +6X, +5x, =—6.
X, — 2%, + X, + X, = 1 2X + X, +3%X; + X, =11,
10 X, — 2X, + X, — X, = -1 20 2X +3X, + X3 — X, =1,
X, — 2X, + X, + 5, = 5. 3%, +2X, + X, +2X, =5.
3amaya 2
HccnenoBaTh 1 HaliTH 00IIee pelIeHne CHCTEMbI JIMHEHHBIX OJTHOPOIHBIX YpaBHEHUM.
Howmep CucreMa JJUHEHHBIX YpaBHCHUH Howmep CucreMa JIMHEHHBIX YpaBHEHU
Bap. Bap.
3x, + 3%, +5x, — 2%, =0, X, — X, —4X; + 9%, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, +2X, + 4%, — X, =0. 2%, —3X, + X3 + 5%, =0.
X, —3X, + X, +17x, =0, X, —3X, —4X; + X, =0,
2 8x, —6x, — X, —5x%, =0, 12 5% —8x, —2%; +X, =0,
4x, —2X, +3X, +7x, =0. — 2%, — X, —10x; —5x%, = 0.
X, +4X, —3X, +6X, =0, 7%, +5X, —3X%;, + X, =0,
3 2%, +5X%, + X, —2x, =0, 13 3%, +2X, —3X; + 2%, =0,
X, + 7%, —10x, + 20X, =0. X + X, +3X%, —3X, =0.
2X, — X, +3X, — 7X, =0, 2X, +2X, +8x%, —3x, =0,
4 6x, —3X, + X, —4x, =0, 14 3%, +3X, +5%; —2X, =0,
4x, —2X, +14x, - 31x, =0, 2%, +2X, +4%; —X, =0.




Homep . . Howmep . o
Cucrema JTHHEHHBIX YpaBHCHUU CucremMa JIMHEHHBIX YPaBHCHUU

Bap. Bap.
2X, +5X, + X; + 3%, =0, X, + X, =3X; +2X, =0,

5 4x, +6X, + 3%, +5x, =0, 15 2%, —3X, + X3 =X, =0,
4X, +14X, + X, + 7%, =0. 4%, — X, —5X%; +3X, =0.
3X, +2X, +2X, +2x, =0, X, +3X, — X3 +2X, =0,

6 2X, +3X, +2X, +5x%, =0, 16 2X, +5X, —8x%; —5x, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%X; + X, =0.
9x, —3x, +5x%; +6x, =0, 3%, —2X, —5%X; +4X, =0,

7 6X, —2X, + 3%, + X, =0, 17 6X, —4X, +4x;,+3X, =0,
9X, + X, +4x, —5x%, =0. 9x, —6X, +3X%; +2x, =0.
2%, + X, + 7%, + 3%, =0, 5%, —5X, +10X, — X, =0,

8 4%, + 2X, +3X; + 2X, =0, 18 SX + X, +7X;+X, =0,
4%, + 2X, + X, + 2%, =0. X, + 77X, +4X, +3X, =0.
3X, + 2X, + 5%, +4x, =0, 7%, +5X, + 3%, +6x%, =0,

9 2X, +3X, +6X, +8x, =0, 19 2X, — X, — X3 +4x, =0,
X, — 6%, —9%; —20x%, =0. X, +8X, +6x;—6X, =0.
3X, — 2X, + X, —4x, =0, 4% — X, + X3 + X, =0,

10 2X, —3X, — 2%, + X, =0, 20 3%, +2X, —2X; + X, =0,
4x, — X, + 4%, —9x, =0. 9x, +6X, + X; +3X, =0.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

KontponpHas pabora 1 mo Tteme "JluneiHas anreOpa" BBIIONHAETCS CTYACHTaAMHU
CaMOCTOSITEJILHO BO BHEAYAUTOPHOE BpeMs U J0JKHA OBITh CaHa MPENoIaBaTeN0 Ha MPOBEPKY 10
3a4éTHOM Henmenu. Ha BhITIOTHEHHE KOHTPOJILHOM paboThl oTBOaUTCS 18 yacoB. Homepa BapuanToB
KOHTPOJIBHBIX 3a/lad ONPENENIAI0TCS C IOMOIIBI0 Tabmuiel 1, mpuyeM HOMEp BapuaHTa
KOHTPOJIbHOU 3amaun 1 HaxoauTcs o mepBoil OykBe (aMuiIuM CTyAEHTa; a HOMEp BapuaHTa
KOHTPOJIbHOM 3aJjaui 2 HAXOJAUTCS 1O MepBoii OyKBE UMEHU CTYICHTA.

Taobmuua 1
Byksa A b B r )i EE | X;3 51 K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI | 0,4 I PY | C1II | T, y d,0 | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HpI/I BBIIIOJIHCHUU KOHTPOJIBHBIX pa60T HeO6XO,Z[I/IMO CTPOTO NMPHUACPKHUBATHCA YKA3aHHBIX
HHWXXC IIpaBUIIL. Pa6OTH, BBIITOJTHEHHBIE 0€3 CO6J'IIO,[[€HI/I$I 9TUX IIpaBUJI, HC 3aYUTBIBAKOTCA U
BO3BpaIarOTCA CTYACHTY JJIA nepepa60TKH.
1. Kaxcz[aﬂ KOHTPOJIbHAA pa60Ta JOJIDKHA OBITh BBIIIOJIHEHA B OTACIBbHOM TETpaau B KIICTKY CUHUMU
WM YCPHBIMU YCPHHIIAMU. HCO6XOI[I/IMO OCTaBJIATH IIOJIA I.HPIpPIHOﬁ 4 -5cm IJIsL 3aMeYaHui
PCLCH3CHTA.
2. B 3aronoske paGOTBI Ha OO0JIOXKKE TCTpaau HOOJIKHBI OBITh SICHO HAIlMCaHBI (I)aMI/IJ'II/I}I, nMAa Hu
OTUYCCTBO CTYACHTA, HA3BAHHUC IOWCHUIIIIMHBI, HOMCP KOHTpOHBHOﬁ pa60TBI; 3ACCh KC CIICAYCT
YKa3aTb Ha3BaHHUC y‘IC6HOl"O 3aBCJACHUA, ATy OTCBUIKH pa6OTBI B MHCTUTYT U aJIp€C CTYACHTA. B
KOHIIC pa6OTBI CJICAYCT MMOCTABUTH ATy €€ BBIIIOJIHEHUS U IIOIITUCh CTYJACHTA.
3.B pa60Ty JOJIXKHBI OBITh BKJIFOUCHEI BCE 3a/la4yi, YKa3aHHbIC B 3aJlaHUH, CTPOTO IO MMOJIOKCHHOMY



BapuaHTy. Pelienus 3a1au Haj0 pacnosaraTh B IOPsAKE BO3PACTaHUS UX HOMEPOB.

4. Tlepen penieHneM Kaxa0M 3aaud HaJ0 NOJHOCTBIO BhIMcaTh €€ ycnoBue. Ecnu yciaoBue 3agaun
uMmeeT oOmy0 (OPMYNIUPOBKY, TO, MEPENMCHIBAsl €ro, cleayeT OOIue JaHHbIE 3aMEHHUTh
KOHKPETHBIMH, B3ATBIMM M3 CBOEro BapuaHTa. He cienyer mnpuctynaTb K BBIIOJHEHHIO
KOHTPOJIbHOIO ~ 33JlaHUsl, HE peIIMB JOCTATOYHOrO KOJIMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3aAaHH0. OIBIT MOKa3bIBAET, UYTO Yallleé BCEIO HEYMEHHUE PELIUThH TY
WIM UHYI0 3aJjauy KOHTPOJBHOIO 3aJaHMsl BBI3bIBA€TCS TEM, YTO CTYJEHT HE BBIIOJHWI 3TO
TpeOoBaHuUe.

5. B mpopenen3upoBaHHOil paboTe CTYIEHT JAOKEH HCIPAaBUTh OTMEUEHHBIE DPELIEH3EHTOM
OIIMOKH U y9eCTh €ro PeKOMEH/IAIINH U COBETHL. PEIieH3UN MO3BOJIAIOT CTYACHTY CYIUTh O CTETICHU
YCBOEHUSI COOTBETCTBYIOLIETO pasjeiia Kypca; yKa3blBalOT HA MMEIOLIMECS y Hero mpoOensl, Ha
JKeJlaTelbHOE HallpaBlIeHHe paboThl; MOMOTaOT C(POPMYIMPOBATH BOMPOCHI AJS MOCTAHOBKHU HMX
nepes mpernoaaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE paOOThI MPEABABIAIOTCA CTYJEHTOM IpU clade
3a4yeTa WIK YK3aMeHa.

Kpurepuu oueHku:
- OIIGHKA «3auTE€HO» BBICTABIIAETCS CTYICHTY, €CIIM MPaBWIbHO BBIMOJHEHO He MeHee 70 %
3aJJaHuH;
- OIICHKa «HE 3a4TEHO)» BBICTABJSETCS CTYAEHTY, €CJIHM TMPaBWJIBHO BHITIOJHEHO MeHee 70 %
3aJaHUH.

7.2.2. KouTpoJbHas padora 2 o reme ""BekropHas aiareopa"

(Haumenosanue oyeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

3amaua
ITo koopaunaram BepiuH nupamuasl ABCJL cpencTBamu BEKTOPHOU anreOpbl HAMTH:

1) mmuaet pedep AB u AC;

2) yron mexnay peopamu AB u AC;
3) mnomans rpanu ABC;

4) npoeknuuto Bekropa AB u AC;

5) 06beM nMupaMuIbI.

Howmep | Koopaunats: Toukn | Koopausats! Touky | Koopmuuatel Toukn | KOOpIMHATH TOUKH
Bap. A B C il
1 (1:2;3) (-1;3;6) (-2:4;2) (0;5:4)
2 (-1;2;0) (-2:2;4) (-3;3,0) (-1,4;2)
3 (2:2;3) (-1,2,0) (0;3;3) (2:4;-5)
4 (0:-1;,2) (-1,-1,6) (-2,0;2) (0;1;4)
5 (3:0;2) (2;0;6) (1,1;2) (3;2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4;1)
7 (2:3;2) (1;3;6) (0:4,2) (2,5:4)
8 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
9 (2,0;3) (1,0;7) (0;1,3) (2,2;4)




Howmep | Koopaunats: Toukn | Koopaumats! Touky | Koopauuatel Toukn | KOOpAMHATE TOUKH
Bap. A B C i
10 (-2;,1,3) (-1;1,3) (2;0;2) (2;0;4)
11 (2:4;-6) (1;35) (0;-3:8) (3;2;3)
12 (-2;3;5) (1;-3:4) (7:8;-1) (-1,2;-1)
13 (1;3;5) (0;2,0) (5,7:9) (0;4;8)
14 (3;-5;2) (4;5;2) (-3;0;-4) (-4;5;-6)
15 (4,5,2) (3:0,1) (-1,4;2) (5,7:8)
16 (5:1,0) (7:0,1) (2,1;4) (5,5:3)
17 (4,2;-1) (3:0;3) (8,0;4) (5:-1;-2)
18 (4,-3;-2) (2:2;3) (-1;-2;3) (2;-2;-3)
19 (3:1,1) (140 (L,1;7) (3:-4:-1)
20 (2:2;0) (-2:3;-2) (2;-3;3) (1,5:5)

KpaTKOC OIMMCAHUE U PEIJIAMEHT BbINIOJTHCHUA

KontponpHas pabora 2 mo Teme "BekropHas anreOpa" BBINIOJHSAETCS CTyICHTaAMHU
CaMOCTOSITENILHO BO BHEAYAUTOPHOE BpEMS U J0JKHA OBITH CaHa MPENoIaBaTeNio Ha MPOBEPKY 10
3auéTHON Henmenu. Ha BwIMOTHEHHE KOHTPOJIBHON paboThl oTBoaMTCs 18 wacoB. Homep BapmaHTa
KOHTPOJIbHOW 3aJ1aui OMpeeNisseTcs Mo nepBoit OykBe paMuIng CTYyJEHTa C TOMOIIbBIO0 TaOIUIbI 1 .

Taomuma 1
Byksa A b B r Ji| E.E K3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10

byksa M HIO | OJ4 I1 p4Y | CII | T,II Y 0,0 | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBHINMOTHEHWN KOHTPOJBHBIX PAdOT HEOOXOAWMO CTPOTO NPHICPKUBATHCS YKa3aHHBIX
HIDKE TpaBui. Pa0OoTel, BhIMONHEHHBIE 0€3 COOMIOAEHHMS ASTUX MPAaBWI, HE 3aYUTBHIBAIOTCA M
BO3BPAIIAIOTCS CTYJICHTY JUIsl IEpepadOTKH.
1. Kaxxnas KoHTposibHas paboTa J0JKHA OBITH BHINOJIHEHA B OTACIBHON TETPaI B KIETKY CHHUMU
WIN YepHBIMH YepHwIaMu. HeoOXoIMMO OCTaBIATH MOJS MIMPUHOW 4 - 5 cM Juid 3aMedaHuit
peLieH3eHTa.
2. B 3aronoBke pa0oOThl Ha OOJIOKKE TETPaaW AOJDKHBI OBITH SICHO HAamMCaHbl (aMWINs, UMS H
OTYECTBO CTY/EHTA, Ha3BaHUE AUCIMIUIMHBI, HOMEpP KOHTPOJBHON pPabOThI; 37eCh KE CIeIyeT
yKa3aThb Ha3BaHHWE y4yeOHOTo 3aBe/I€HUS, aTy OTCBUIKM paOOThl B MHCTUTYT U aJpec CTyaeHTa. B
KOHIIe paboThI cieyeT MOCTaBUTh AATy €€ BHIIOJHEHUS U MOAINUCH CTY/ACHTA.
3. B paboTy 10KHBI OBbITH BKIIOUEHBI BCE 33/1a4M, YKa3aHHBIE B 33JJaHUHU, CTPOTO 10 MOJI0KEHHOMY
BapHaHTy. Pemenus 3aa4 Ha/lo pacrosiarath B MOPsIKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemeHneM Kax 10 3a1aun HaJI0 MOJHOCTBIO BhIMUCATh €€ yciaoBue. Eciu yciaoBue 3agaun
uMeeT oOuIyr0 (QOpPMYIUPOBKY, TO, IEPENUChIBas €ro, cleayer oOlue JaHHble 3aMEHUTh
KOHKPETHBIMH, B3STBIMM W3 CBOEro BapuaHTa. He crenyer mnpucTynarb K BBINOJTHEHUIO
KOHTPOJIPHOTO ~ 33JlaHUsl, HE pelIMB JOCTaTOYHOIO KOJIMYECTBAa 3ajad [0 MaTepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3a/aHuio. ONbIT MOKa3bIBa€T, YTO Yallle BCEr0 HEYMEHUE PEIIUTh TY
WIM HMHYIO 337a4y KOHTPOJIBHOTO 33JaHUsl BBI3BIBAETCS TEM, UYTO CTYJEHT HE BBIMOJHHUI 3TO
TpeboBaHueE.



5. B mpopenen3upoBaHHOl pabOTE CTYIEHT JAODKEH HCHPAaBUTh OTMEUEHHBIE DPELIEH3EHTOM
OLIMOKU U y4EeCTh €ro PeKOMEHIAIlMN U COBETHI. PerieH3uu mo3BoJISAIOT CTYACHTY CYJUTh O CTETICHU
YCBOEHHSI COOTBETCTBYIOILETO pa3zeia Kypca; YKa3blBalOT Ha MMEIOIIMECS y Hero mpoOesnsl, Ha
KenaTeIbHOe HaIpaBIeHUE PaldOThI; MOMOTAOT CHOPMYIMPOBATH BOMPOCH! JISi MOCTAHOBKH HX
nepe MpernoaaBaTesieM. 3auTeHHbIE KOHTPOJIbHBIE PaOOThI MPEIbIBIAIOTCSA CTYICHTOM IpPHU caaue
3ayeTa WM HK3aMEeHa.

Kpurepun oueHku:
- OIICHKA <«3a4TCHO)» BBICTABIIACTCA CTy,IleHTy, €CIIn HpaBI/IJII)HO BBIIIOJIHCHO HE MCHCEEC 70 %
3aJJaHuH;
- OIICHKAa <«HE€ 3a4TCHO» BBICTABJISICTCS CTy,I[eHTy, €ClInu HpaBI/IJII)HO BBIIIOJIHCHO MCHEEC 70 %
3aJaHUH.

7.2.3. KonTpoJbHas padora 3 o reme " AHaJquTH4yeckas reomerpus’’
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Tunossle npuMepsbl 3aJaHUM
3amaua 1
Janel  koopauHaTel BepmuH TpeyroiapHuka ABC. CocTtaBuTh ypaBHEHHsS CTOpOH
TPEYroJibHUKA, MEJHaHbl, BEICOTHl U OUCCEKTPHUCH! yria A, a TakkKe NPAMBIX, TPOXOAIINX Yepes3
BEPLIMHBI TPEYTrOJbHHKA W NapaJUIENbHBIX €ro CTOpoHaM. HallThm nnuHy BBICOTHI, MEAWaHbl U
OUMCCEKTPUCHI.

Homep Koop/HaTh! KoopauHaTHI KoopuHaThI
Bap. Toukn A Toukn B Toukn C
1 1,2) (3:4) (-1;2)
2 (4,2) (-3;6) (2:3)
3 (-3;1) (-2;4) (1:3)
4 (2;3) (-5:3) (-1,0)
5 (0;4) (-5;-1) (2;2)
6 (-1,2) (3;-2) (1;4)
7 (3:4) (2;1) (-2;-3)
8 (-41) (0:5) (4:2)
9 (5,0) (2;2) (-2:3)
10 (-3;2) (-1;5) (3:2)
11 (1:3) (-2;4) (-3;1)
12 (-2;3) (-5;-2) (1,2)
13 (-5:-1) (2:2) (0;4)




Homep KoopuHaTs! KoopuHaTs! KoopHaTh!
Bap. TouKH A ToukH B touku C
14 (0;5) (1,2) (3:-2)

15 (1;4) (3;-2) (-5:4)

16 (3:2) (-1;5) (-3;-3)

17 (-2;-1) (3:4) (-1;2)

18 (4,2) (6:-3) (2:3)

19 (0;2) (1,5) (-2;-2)

20 (2;3) (4:5) (1;2)
3aaua 2

CocraBUTh ypaBHEHHE IUIOCKOCTH P, NpoxoIsmend uepe3 TOYKy A HNepHeHAUKYJISIPHO

N
BekTtopy BC . Hamumcarp ee oOmiee ypaBHEHHE, a Tak)Ke HOPMaJbHOE YpaBHEHHE IUIOCKOCTH B

orpe3kax. CocTaBUTh ypaBHeHHe IIockocTH P, mpoxopsmieii yepe3 Touku A, B, C. Haiitu yrox

Mexay miockoctamu P u P. Haiitu paccrosHue oT Touku / 1o miockoctu P.

Howmep | Koopaunatsl Touku | Koopaunatel Toukn | Koopaunatel Touku | KoopauHaThl TOUKH
Bap. A B C Ji|
1 (2,5:3) (1;3;5) (0;-3;7) (3:2;3)
2 (-2;3:5) (1;-3:4) (7:8:-1) (-1,2;-1)
3 (1:1;2) (2:3;-1) (2;-2;4) (-1,2;2)
4 (1:3:5) (0;2;0) (5:7:9) (0;4,8)
5 (3:-5:2) (4:51) (-3,0;-4) (-4,5;-6)
6 (4:5;2) (3:0:1) (-1,4:2) (5:7:8)
7 (5:1;0) (7:0,1) (2,1;4) (5:5:3)
8 (4:2;-1) (3:0:4) (0;0;4) (5;-1;-3)
9 (4:-3;-2) (2:2;3) (-1;-2;3) (2;-2;-3)
10 (3:1,1) (1:4,1) (L,L7) (3:4:-1)
11 (1;2;3) (-1,3:6) (-2:4;2) (0;5:4)
12 (0;-1;2) (-1;-1,6) (-2,0;2) (0;1;4)
13 (2:3;2) (1:3:6) (0:4,2) (2:5:4)
14 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
15 (2,0;3) (1,0;7) (0;1;3) (2:2;4)




16 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4;1)

17 (2,2;3) (-1,2;0) (0;3;3) (2;4;-5)

18 (-2;-2;3) (1;2;5) (0;1;0) (2,6;4)

19 (-2;1;3) (-1;1;3) (2;0;2) (2;0;4)

20 (-1;2;,0) (-2;2;4) (-3;3;0) (-1,4;2)
3amaua 3

[psimast | 3amana B mpocTpaHCcTBe OOIMIMMH ypaBHeHHsMU. Hammcath ee KaHOHUYECKHE U
napamerpuyeckue ypaBHeHus. CocTaBUTh ypaBHeHHe mpsiMoil |,, mpoxopsiueil uepe3 Touky M

napajuielbHO TpsAMOUN | ¥ BBIMHCINTH paccTosiHHE MeXIy HuMH. Haitu mpoekiuro Toukun M Ha
npsimyto | u Touky nepeceuenus npsmon | u mockocrtu P.

Howmep OO6uue ypaBHEHHE Koopaunatst OO6mue ypaBHEeHUE
Bap. psiMoii | TOYkn M MJI0OCKOCTH P
1 {:X RS (1:2:3) 2x-3y+42-6=0
2 {zii ;’i;z_f;o(’)_ (2:1:-1) X-7y+4z-1=0
3 {2)(_;31_2?;60:_ © (0:2:-1) X—2y+32-4=0
4 {2§t§§132+_61:00_’ (2;0;-1) X+y+2+4=0
5 {)2(:_5?5’;_2;228 (2:0:-3) 7X+Yy—42-5=0
6 {2;(: ;’y__zéz_f;f’o_ (0;-1;1) 2x—7y+32+5=0
7 {iiii;—f:f’o_ (0:3:1) X+6y—32+8=0
8 {iﬁi z:ji_;::o?' (-1,0;3) X—2y+52-6=0
9 {ix_;jy_z iy (-1,1,0) X+2y—7+5=0
10 {:;fii;zf:;)o (2:1:1) 5x—y—z+1=0
11 {5Xf§j§§j§:§ (-1;2:-3) Ax+y+3241=0
12 {z)ff_y;z o (2:0:3) 2X—5y—27-6=0
13 {zgf;’;fi:zzg (3:2:-1) 3x—y-22+1=0
14 {;(:_yy_fz oo (0;-2; 1) 4X-6y+2+1=0
15 {)5(12);_222+(23ig’_ (-1;2;-1) 6x—3y+z-2=0
16 {)3("_6::’/3’:22_2;5; © (0:1:-3) X+5y+22+3=0
17 {2X_4y_z+5:°’ (1-1:1) 2X+7y—2-3=0

5x+2y +z—4=0.




3X—-2y+z+2=0, N B -
18 <[3x —y+3z—4=0. (-3;3:1) 3X+5y—-2z2+3=0

X—y+z+5=0, N B o
19 {2X+6y—52_4:o_ (-1,1:3) 2x—4y+2-2=0

2X -2y —2z—-4=0, . B B
20 {X+y+z+7=0_ (0;1;-1) 6X+7y—6z2+1=0

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS

KontponeHast padora 3 mo teme "AHaIWTHYECKash TE€OMETPHUA" BBITIOIHSACTCS CTYICHTaMH
CaMOCTOSITEJIEHO BO BHEAYAAUTOPHOE BPeMs U JIOJDKHA OBITh CaHA IPEToAaBaTelIio Ha IPOBEPKY /10
3a4€THOM Henenu. Ha BhINOTHEHNE KOHTPOJIBbHOM paboTsl oTBoaMTCs 18 wacoB. Homepa BapuanToB
KOHTPOJIbHBIX 3a/1a4 ONPEIENSIIOTCS ¢ IOMOIIbIO TaOMUIBl 1, MprueM HOMEp KOHTPOJIBHOM 3a1aun
1 HaxoamTcs MO TepBOW OykBe (aMHIMHM CTYJSHTa; HOMEp BapHaHTa KOHTPOJBHON 3amaun 2
HaXOJUTCS MO MepBOil OyKBE UMEHU CTYyJIEHTa; HOMEp BapuaHTa KOHTPOJIbHOM 3ajaun 3 HaXOAUTCA
110 NepBOi OyKBE OTYECTBA CTYJCHTA.

Taomuma 1
byksa A b B r I E.E xK,3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 IT P.U CI | T,IJ Yy (ORG) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBITIOJTHEHUH KOHTPOJIBHBIX pa0OT HEOOXOJUMO CTPOTO MPHUIACPKHBATHCS YKa3aHHBIX
HUKe TpaBui. PaboThl, BHINOJHEHHbIE 0€3 COONIOIEHUS ATHX MpaBW, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCS CTYIEHTY Ul IepepadOTKH.
1. Kaxxias KOHTpoJsIbHAst paboTa OJIKHA ObITh BHIMOJHEHA B OTJCIBHON TETPaa B KIETKY CHHUMU
WU YepHBIMU dYepHuiaamMu. HeoOXoauMo OCTaBisATh TOJA IMUPHHOW 4 - 5 cM uid 3aMedyaHuit
peLeH3EeHTa.
2. B 3arosioBke paboThl Ha OOJIOKKE TETPaau IOJDKHBI OBITh SICHO HamHMCaHbl (GamMuius, uMms U
OTUECTBO CTYJCHTA, Ha3BaHUE TUCIHUILIUHBI, HOMEP KOHTPOJIbHON paboThl; 37eCh ke CIeayeT
yKa3aThb Ha3BaHUE y4eOHOTO 3aBEACHHUS, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTylaeHTa. B
KOHIIE pa0bOThI CIIEAYET MOCTABUTh AATy €€ BBIIOJHEHUS U MOAMNKUCH CTYICHTA.
3. B paboty nomxHbI ObITH BKIIOYEHBI BCE 33[1a4l, yKa3aHHbIE B 3aJIaHUU, CTPOTO IO MOJOKEHHOMY
BapuaHTy. Pelienus 3aau HaJ0 pacnosaraTh B HOPsAKE BO3PAcTaHUs UX HOMEPOB.
4. Tlepen pelnieHrneM Kax 0¥ 3ajjaud HAJ0 MOJHOCTHIO BhINKcaTh €€ yciosue. Ecnu yciaoBue 3agaun
uMeeT o0yl (OpPMYIUPOBKY, TO, MEpPENUCHIBasg €ro, cieayeT oOIllue JaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SATBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTh K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJlaHusi, HE pEIIMB JIOCTAaTOYHOTO KOJIMYeCTBa 3aJad IO MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3aAaHui0. OMBIT MOKa3bIBAET, UYTO Yallleé BCET0 HEYMEHHUE PELIUThH TY
WIM UHYI0 3aJa4y KOHTPOJBHOTO 3aJaHMsl BBI3BIBACTCS TEM, YTO CTYJCHT HE BBIMIOJHUI 3TO
TpeOoBaHUE.
5. B mpopenen3upoBanHOil paboTe CTYIEHT MAOKEH HCHPaBUTh OTMEUEHHBIE DPELEH3EHTOM
OILIMOKHU U y4ECTh €r0 PEKOMEHJAINH U COBETHI. PerieH3un mo3BoJsioT CTYACHTY CYIUTh O CTENEHU
YCBOGHHUS COOTBETCTBYIOIIETO pa3ziefia Kypca; YKa3blBalOT Ha MMEIOIIMECS Yy HEero mpoOemnbl, Ha
JKelaTelbHOe HalpaBiieHHe paboThl; MOMOTAOT cPOPMYITHPOBATH BOMPOCHI AJS MOCTAHOBKH HX
nepes mpenojaBareneM. 3auTeHHbIe KOHTPOJIbHBIE PaOOTHI MPEABIBIAIOTCS CTYJCHTOM MPH claude
3aueTa WM HK3aMeHa.

Kpurepun onenkn:
- OLIEHKA «3auTE€HO» BBICTABIIAETCS CTYIEHTY, €CIIMd MPaBUIbHO BBIMOJHEHO He MeHee 70 %
3aJJaHUH;
- OLIEHKa «HE 3aYTEHO» BBICTABJSETCSA CTYIEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHuH.



7.2.4. KonTpoJjbHas padora 4 o reme ""BBeieHue B MareMaTu4eckKuii aHaans''

(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Tunosble NpuMepsbI 3aJaHUM

3amava 1
[Moctpouts rpadukn pyHKIMI
H];);\;pr DOyHKIUU
1 y=-3x*+10x-3, y=In(—x)+1, y:cosg—l, y:x2+\x\.
2 y=-2x>+5x-1, y=In(x-2), y=cos2x+2, y =x-|x 1.
3 y=—4x’ +17x—4, y=In(x+2), y=sin2x+1, y =x* —|x|.
4 y=-5x"+26x-5, y=In3x+2, y=sin2x-2, y = x|
5 y=2x*+3x-2, y=In(2-2x), y=—c0s2x, y =X-|x+1.
6 y=3x>+8x-3, y=In2x+3, y=-sin2x, y=x+2x/+1.
2 X X

7 y=4x*+15x—-4, y=Inx+3, y:cosE+1, yzg.
8 y =5x% +24x—5, y=In(=3x)+1, y:sing—Z, y=e.
9 y=-2x>+3x+2, y=In(x-4), y:sing+1, yzln\x\.
10 y=-3x>+8x+3, y=In(—x)+2, y:cosg—z, y = sin|x|.
11 y=6x>-5x+1, y=—Inx+2, y:—sing, y:e‘”z‘.
12 y=-2X>+7x-3, y=—Inx+1, y:—cosg, y =Inx-1.
13 y=-2x>+11x-5, y =—In(x - 1), y:sin(2x—%), y =[x* - x.

, . T 1
14 y=3x"=7x+2, y=2InXx+2, y=-sin(x+=), y= :

3 X+ 2|

15 y=-3x"+13x—4, y=—Inx-2, y:—cos(x—%), y = XX +4.
16 y=-3x"+13x—4, y=-Inx-2, y=;X+22, y = XX +4.

2 X . T 1
17 y=3X"-7X+2, y=—"+2, y=-sin(x+—=), y= :

3 x+2|




Howmep

Bap. DOyHKIUU
18 y=-2x°+11x-5, y:3x_4, y=—-e"% y=—In(x-1).
X+ 2
3x+3
19 = 2X* +7X—3, y=c0s~, y = , y=Inx-1.
y y 2 y X+1 y ‘ ”
20 y =6x*—-5x+1, y:—sing, y=—e"+1, y:e‘”z‘.
3amava 2
3aHI/IcaTI) YPaBHCHHA KPUBBIX B IMTOJIAPHBIX KOOpAWMHATAX U MMOCTPOUTH UX
Howep F(xy)=0
1 y =-5X, X2 +y? =+/3, x® +y? =—20x, x* +y® =15y.
2 Xx=-4y, x*+y? =200, x2+y2:%x, X +y? =-14y.
3 X=2y, x> +y?> =169, x*+y* =-12x, x* +y* =08y.
4 X—y=8, x> +y?> =121 x* +y> =-14x, x> +y>*=08Y.
5 X+y=1, x* +y? =125, x2+y2:§,x2+y2=12y.
6 x =35, x*+y* =100, x*+y*=-9x, x* +y? =10y.
7 X=7m, X’ +y> =16, x> +y> =3y, x> +y* =3y.
8 x:%,x2+y2:81, x> +y?=12x, x> +y? =-10y.
9 x:%,x2+y2:64, X*+y>=-8x, x> +y>=04y.
10 y=-3, x> +y? =49, x> +y?=-5x%, x> +y*=6yY.
11 x=-3, X>+y?=36, X’ +y*>=5x, X’ +y’ =-6Y.
12 y:%,x2+y2:25, x> +y? =—4x, x* +y* =by.
13 Xx=-1, x> +y? =9, x> +y*=3x, x> +y’ =-4y.
14 y=05, x> +y* =12, x> +y* =X, x> +y* =-y.
15 x=05, x> +y?=~/3, X’ +y?=—x, x? +y? =12y.




Howmep —
Bap. F(xy)=0
16 x=1, x> +y*=3, x> +y?=4x, x> +y® =5y.
17 y=3, x*+y? =4, x> +y’>=4x, x* +y? =5y.
18 x=3, X>+y*=5, x> +y?=6x, X’ +y’> =7y.
19 y=5 x>+y> =6, x> +y’ =7x, x> +y’ =8y.
20 Xx=5, X>+y*=7, x> +y?=8x, x* +y?=9y.
3amaua 3
Berarcnute npenenst
Hs;gfp [Ipenensr
. B5x*—11x+2 (1-x)(A+x*) . sm(x+10)
1) lim - 2) lim ; 3) lim
. ) X—2 f7 4+ X — E; ) X—>0 ES 8 _ E; ) Xx—-10 / E;
4x-1
4) Ilm(x+1j - 5) limx(In(x—10) —Inx).
x—o\ X 4 :3 X—>00
2_ _y2
n Iim4x 9x+2;2) Iim\/l X* +5X - 3 lim tg(x+5) .
, -2 [ox =2 xon 31 3 5.6+ x—1
9x-1
4) Iim(5X+3j - 5) Iimxlnm.
e\ BX — 2 e B+ X
. 3xX*+11x-4 . Y1-x-8x° . tg(x-5)
1) lim - 2) lim 0 3) lim———%;
; M Bax_2 2 axr2 VM T ko
3x+5)"" x—3
4) Iim( j - 5) limxIn——.
wn 3x+1 e "X+ 3
3x* +8x-3 .. V1-x*-x° _sin(x—4)
1) lim lim————; 3) lim——~;
A iy 3-6-x 2 ok )X—>4«/X—3—1
X+5
4) Iim(4x+1j - 5) Iimxlnﬂ.
x—o| Y — ;2 X—>0 X —
3x* +5x -2 3\/1—x3+x6_ x4+
1) lim 2) lim—————; 3) lim———;
i x>z 9 _ \/GT x>0 (x+1) x>0 sin?® 3X
2x2+1

4) Iim(5x+6 X : 5) Iimxlnﬂ.
X—>c0 ES)( _ ]_ X—»00 X — E;




Howmep

Bap. [Ipenenst
2 _ 2 4_ 1
0 Iim3x + 2X 1; 2) Iim2x +~/X 3; 3 Iimarc3|2n(x+2)_
5 x—-1 /5+X_2 X—>0 m X—0 X~ + 2X
4) Iim(3x+2jm; 5) limx(In(x—=6)—Inx).
X—>00 3)(_3 X—>00
2 2 3 3 H 2
1y fim 2 +5%=3. Iim\/x +1+%x +1;3) ji SIN(3X +X).
, =3 12+ x — 3 x—>20 X x>0 ] —C0S2X
2 x?
lim 251 5 limxan(x +3) — Inx).
X—>o0 2X +4 X—00
_ 3x2—13x+4 . S0 sin(1-2x)
1) lim ;2) lim(05) ¥ ; 3) lim—————7;
; ) 412+ x ) Im(0=) ) ol 4xt -1
C(2x+3Y L
4) lim - 5) limx(In(x+6)—1Inx).
X—0 2)(_1 X—>00
. 3x*-10x+3 : ol _ tgx+sinx
1) lim :2) lim(05) ¥ ;3)lim ;
9 X—3 3_ /6+X x—>oo( ) x—0 /X2+a2 —a
2x+3
4) Iim(ﬂj : 5) limx(In(x-=5)—1Inx).
X—>o0 X+5 X—>00
_ 3xP-Tx+2 e _sin(1-x)
1 lim22——22%: ) lim2¥1; 3) lim ——2———7;
) e T3y 2 iy
0 (x 43 .
) lim — 2 ; 5) imx(In(x+5)—1Inx).
X—00 X — X—00
1) | 3 4X+1'2 |im4“X8+1+X-3 ljim I X
) ol J8rx—3 o Jxtio o0 x+1-1"
2 —x2-2
Hliml 2215 limx(n(x +5)—Inx).
X—>o0 2X +3 X—00
. 2x*+9x-5 . 3x _sin(vx - x
1) lim :2) lim :3) lim X
o510+ x =5 X 12 44/x0 =1 P tgi
12 2
2 x2+2
ptim X1 5 limxn(x—4) —Inx).
X—>0 3X _2 X—00
2_ —
13 y limSX = 10XHS o iy 2X 3 tim 9 =YX,

o5 2 \x—1 =3x?+4+3x° 44~ 0 sinbx




Howmep

Bap. [Ipenenst
2 1-x2
2 Iim(xz+4] 5y limx(In(x+4)—Inx).
x| Y +1 X—>00
2 _ 2 2
0 Iim2x +5X 3; 2) Iimx+\/x +6;3) lim tg(2x +x) ;
14 =3 J12+x -3 e 3+ 1 20 JUx? +1-sinx
5x
4) Iim( 4x 1) - 5) limx(In(x—2) = Inx).
2 : 2 _
1) lim 2x* +3x -2, )|'m—VX+4+X;3) "mwi
15 xa—2 2 \/r X—»00 W"‘X x—0 th X
x—3
4) hm( 2X j - 5) limx(In(x+2)—1Inx).
X—0 :2)( ES X—>00
2 . t 2
) fim 2 X1 2x* +x -1  2) lim VAx +14X. 4 “mw;
. 12 _J1-x' e Jx2_5 =0 X - Sin3X
2Xx+5
4) Iim( 3X ) - 5) limx(Inx —In(x—-6)).
X—>0 53)(_+_22 X—00
J— 6 _ i
0 lim 2x* —11x+5 - 2) lim VX® +1-4x° g lim— S X sin®x
. N N T I N s
2x+1
4) |im(6x+;j - 5) limXx(Inx —In(x+6)).
2 3/ tg A
1) Iimw; 2) lim X +1+X. - 3) lim——=—
18 o fBx—442 T e 3 X*O\/ﬁ %
4x
4) Iim(6x+i) : 5) limx(Inx—In(x+6)).
2 _ 3/y3 in7
0 Iim2x 7x+3;2) Iim\/x +9 — 3)Im sin7x
19 x—3 \/Eg__ _ 23 X—>00 \/;EE;_;:_Zi x—»0'7 /)( + zl
3x-8
4y Iim(5X+;j - 5) limx(Inx—In(x+5)).
2
1)| 2X* —5x+2 2 lim VX +2-x, 3 lim—95%__ tgbx .
. B - M Acea 06— Vx+36

4) Iim(SX zj : 5) limx(Inx —In(x—4)).
X—>0 ES)( _ ]_ X—>00




3agaua 4

HccnenoBaTh Ha HEMPEPHIBHOCTH (PYHKIMHU U TIOCTPOUTH UX I'paduKu

H];);\;pr DOyHKIUU
X2, —0< X< =2;
1 1) —w-2 |X_| S 3) y = 2. 0<x<0;
y= X—2 ) Y= Xx—4' Y= xS
3X, 0< X<oo.
2 2X+5, ~ < X<0;
x> —10x+9 x+08|
2 1) y=———7,2) y= ;3) Y=92X+3, O0<x<2;
X—9 x+038
7, 2 < X < o0,
, —x?+1, —0<X<0;
XP —Tx+12 2x+5
3 ) y=——"—""",2) y=——"—;3) y=9X+1, O<x<2
X—4 2X+5
4, 2< X< o0,
— X2, —0<X<=2;
4 1)y—§:i1£i§'a ‘X JW ; 3) 4x + 4 —-2<Xx<0;
xr1 27 X—~2" y= ’ -
5, 0< X<oo.
, —-x*+2, —wo<x<-1
X" —4x+3 X +6
5 ) Yy=——""—""—",2) y=——;3) y=43X+2, —-1<x<0;
X—3 X+6
2, 0< X<o0.
— X2, —0<X<0;
x> —8x+12 . x+3
6 1) y=—""""—",2) y=——;3) y=192X+1], 0<x<1,
X—2 X+3
3, l<Xx<oo.
—-3x+1 —0<X<0:;
X* —7x+10 X +5| ;
7 ) y=——"-—""—52)y=——:;3) y=<x>+1, 0<x<1;
X—2 X+5
2X, 1< X <oo.
2X+ 2, —o<X<-1
X" —4x+3 X -6 ;
8 1) y= ;2 Y= ;3) y=<4X" -1, -1<x<1,
-1 X—6
3, 1< X<oo.
6x 18 . 4x +1, —0< X<0;
X°—6X X —
9 1) y= 4+ ,)y=L—7L3)y:(x+Dﬂ 0<x<1
— X_

4, 1<x<o0.




Howmep
Bap.

10

11

12

13

14

15

16

17

18

—0<X<0:;
0<x<1I
1< Xx<oo0.

19

x* -8x+15
===

—o<X<-1
-1<x<1

1<x<o0.




Howmep
Bap. DOyHKIUU
0, —0<X<0:;
X +8x+15 2x+3
20 1) y=————52) y=——; 3) Y=12X, 0<x<3;
X+5 2X+3
5x +1, 3<X <00,

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHSA

KontponeHast pabora 4 mo teme "BBexmeHue B MareMaTWyecKwid aHaimu3" BBITOJTHIETCS
CTY/IEHTaMH CaMOCTOSITEJIbHO BO BHEAyJUTOPHOE BPEMs U JI0JDKHA OBbITh ClaHA IPEnoJaBaTeIro Ha
MIPOBEpPKY A0 3au€THoW Henenu. Ha BbIMOJIHEHHME KOHTPOJBHOW paboThl oTBoAMTCSA 18 wyacos.
Homepa BapnaHTOB KOHTpPOJIBHBIX 33/1a4 ONPEAEISIOTCS ¢ MOMOIIbI0 Ta0nuIbl 1, mpuuyeM HoMepa
KOHTPOJIBHBIX 3a7ady 1 u 4 Haxonadrcs mo mnepBoil OykBe (paMuIMU CTyJEHTa; HOMEpP BapHaHTa
KOHTPOJIPHOW 3ajaud 2 HaxXOTUTCS 10 TepBoi OykBe HMMEHM CTyAEHTa; HOMEp BapuaHTa
KOHTpPOJIbHOM 3aJjaun 3 HaXOIUTCS MO NepBoi OyKBe OTUECTBA CTYACHTA.

Taommma 1
byksa A b B r I E.E xK,3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 IT P.U CI | T,IJ Yy (ORG) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBITIOJTHEHUH KOHTPOJIBHBIX padOT HEOOXOJMMO CTPOTO MPUICPKUBATHCS YKa3aHHBIX
HWKe TpaBuj. PaOoThI, BBITIOJHEHHBIE 0€3 COOJIFOJICHUS ASTHX IPaBWI, HE 3aYUTBHIBAIOTCS M
BO3BPAIIAIOTCS CTYICHTY JUIS TePEPadOTKH.
1. Kaxxzias KOHTpOJIbHAsI paboTa JIOJKHA OBITh BBIMTOJIHEHA B OTJCIIEHON TETPay B KICTKY CHHUMU
WU YEepHBIMU dYepHuiaamMu. HeoOXoauMo OCTaBisATh TOJIA IMUPHHOW 4 - 5 cM uia 3aMedyaHuit
pelcH3eHTa.
2. B 3arosioBke paboThl Ha OOJIOKKE TETPaau IOJDKHBI OBITh SICHO HAamKMCaHbl (GamMuiIus, uMs U
OTYECTBO CTYJCHTA, Ha3BaHUC MUCIMILIAHBI, HOMEP KOHTPOJIBHOH pabOThI; 37€Ch K€ CIIeIyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBEJCHHUS, JaTy OTCBHUIKM PaOOThI B MHCTUTYT W ajpec CTyaeHTa. B
KOHIIE pa0OTHI CIICAYET MOCTABUTH JATy €€ BBIIIOJHEHUS U IMOANMKUCH CTYICHTA.
3. B paboTy n0/mKHBI OBITH BKIIOYCHBI BCE 33/1a4M, YKa3aHHBIC B 3aJIAHUU, CTPOTO IO TMOJI0KCHHOMY
BapuaHTy. Pelienus 3a1a4 Haj0 pacrosarath B HOPSAKE BO3PACTaHUsA KX HOMEPOB.
4. Tepen pereHUeM Kax 101 3a/1aud HAJIO MOJTHOCTHIO BhIUCATh €€ yciaoBue. Eciu ycnoBue 3a1a4un
uMeeT oOmyr (QOpPMYIUPOBKY, TO, IEPEHUChIBAs €ro, CIEAyeT OOlue JaHHbIC 3aMCHHUTH
KOHKPETHBIMHU, B3SITBIMH M3 CBOEro BapuaHTa. He cieayer npucTynarh K BBIIOJIHEHUIO
KOHTPOJILHOTO ~ 33JlaHusi, HE peIIMB JOCTATOYHOIO KOJIMYECTBA 3aJa4y [0 MaTepualny,
COOTBETCTBYIOIIEMY 3TOMY 3aAaHui0. OMBIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHHUE PEUIUTh TY
WIH WHYK 3a7a4yy KOHTPOJIBHOTO 3aJ[aHWsl BBI3BIBACTCS TEM, YTO CTYJIEHT HE BBIMOJHWI 3TO
TpeGoBaHuUe.
5. B mpopenen3upoBanHOil paboTe CTYIEHT MAOKEH HCHPaBUTh OTMEUEHHBIE DPELIEH3EHTOM
OILIMOKHU U yYECTh €r0 PEKOMEHAINH 1 COBETHI. PerieH3nu mo3BOISIIOT CTYACHTY CYAUTh O CTENEHU
YCBOGHHS COOTBETCTBYIOIIETO pa3jesia Kypca; YKa3blBalOT Ha MMEIOIIMECS y Hero mpoOembl, Ha
JKelaTelbHOe HalpaBiieHHe paboThl; MOMOTAOT cPOPMYITHPOBATH BOMPOCHI AJS MOCTAHOBKH HX
nepes mpenojaBarenieM. 3auTeHHbIe KOHTPOJIbHBIE PAOOTHI MPEABSIBISIOTCS CTYICHTOM IpU cAade
3a4eTa WM HDK3aMeHa.

Kpurepun onenkn:
- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTYICHTY, €CIM IPaBUIBHO BBINOIHEHO He MeHee 70 %
3aJJaHUH;



- OLICHKA «HE 3a4YTE€HO» BBICTABISETCS CTYIEHTY, €CIU IpPaBUIbHO BBINOJIHEHO MeHee 70 %
3aJIaHUI.

7.3. OIIeHO'lHLIe cpeacrea AJisd l'lpOMe)KyTO‘lHOﬁ arrecrainum nmo uMrToramM OCBOCHHUHA

AUCHHUIIIMHBI

7.3.1. Bonnpochbl K MPOMEKYTOYHOM aTTeCTAIUH

Cemectp 1
Ne B .
OIPOCHI K 324€T
n/n P y
UucnoBas wmarpuna. JlelicTBuss Hax MarpuiamMu (CIOKEHHE, YMHOXEHHWE Ha YHCIIO,
1 |ymMHOXEHHE CTPOKH Ha CTOJIOEI, YMHOKEHHE MaTpPHUIIbl Ha MaTpHIly, TPAHCIIOHHPOBAHUE) U

YCJIOBH MX BBIITOJTHCHU.

Omnpenenurens MaTpul] 2-oro u 3-ero nopsakoB. OnpeaenuTens MaTpulbl N-0ro MOpsaKa.

2 CBOIICTBA ONIPEICITUTEIICH.

3 |Marpwura oOpaTHasl K 3aJaHHOM. Y CIIOBHS CYIIECTBOBAHUS, CITOCOO OTHICKAHHS

4 |Munop matpuiibl. ba3ucHbli MUHOP MaTpUIlbl, CHOCOO €ro OTHICKAHMSL.

5 |Panr matpuiisl u cioco0 ero ornpeaeaeHus.

6 Cucrema JIMHEHHBIX YpaBHEHHMH C n HEU3BECTHhIMHM. MaTpuyHas (opma 3amucu CUCTEMBI.
[Ipumep. YciioBHEe COBMECTHOCTH CUCTEMBI JINHEWHBIX YPAaBHEHUHN
UTo Ha3bIBAIOT PELICHHUEM CHUCTEMbl JIMHEHHBIX YpaBHEHH n HEW3BECTHbIMH. Kakug

7 |cucTembl Ha3bIBAIOT COBMECTHBIMM U HECOBMECTHBIMU. Kak HalTH pelleHue CUCTEMBI C
[MOMOIIBI0 MAaTPUIIBI 0OPAaTHOM K MATPHIIE CHCTEMBI.

8 VYcnoBue CylmiecTBOBaHMS E€AUHCTBEHHOTO PpEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHHM.
Dopmynbsl Kpamepa aiist otbickanus pemeHus. [Ipumep.

9 OnHoponnasi cucteMa JUHEHHBIX ypaBHeHui. IIpumep. Kakoe pemienue HazbIBaeTcs
TpUBHUAIBHBIM. [Ipy KakoM yCcI0BHM OJHOPOIHASI CUCTEMA UMEET HETPUBHAJIBHBIC PEILICHUS

10 ANTOpUTM OTBICKaHUS PELICHUS IPOU3BOJIBHON CUCTEMBI JIMHEMHBIX ypaBHEHUU. bazucHble n
CBOOOHbIC HEU3BECTHBIE.

11 |Bekropsl. KonHeapHOCTh, KOMIUIAaHAPHOCTH BEKTOPOB.

12 JIuneliHble onepalyy HaJ BEKTOpPaMU: CJIOKEHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO.
Jluneiinass KOMOMHAIMS BEKTOPOB.
JIuneliHasg 3aBUCUMOCTb BEKTOpOB. CBs3b MeXIy KOJUIMHEAPHOCTbIO U JIMHEWHOU

13 [3aBHCHMOCTBIO IBYX BEKTOPOB, MEXAY KOMILIAHAPHOCTHIO U JTUHEHHOMN 3aBUCUMOCTBIO TPEX
BEKTOPOB. JIMHEHAs 3aBUCUMOCTb YEThIPEX BEKTOPOB.

14 bazuc, pasznoxkenue BekTOopa MO 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJlaHHOM Oasuce.
OpToHopMUpOBaHHBIH Oa3uc. JInHelHbIe onepalluu HaJl BEKTOPaMH B KOOPJIMHATHOU (opme.

15 JekapToBa cucrema [KOOpZMHAT Ha IUIOCKOCTH U B NPOCTPAHCTBE. Koopaunatel Touku u
BEKTOpA B IEKAPTOBON CHCTEME KOOPAMHAT.

16 IIpoexuus BEKTOpa Ha OCh U €€ cBoiicTBa. CBsI3b KOOPJIAMHAT BEKTOPA U €r0 NPOEKLUUI HA OCH
NIEKapTOBOM NPSIMOYTOJIbHOM CUCTEMBI KOOPIUHAT.
CkansipHO€ NpPOM3BEIEHUE BEKTOPOB W €ro CBOICTBA. BpIpaxkeHHe CKaJIspHOTO

17 |mpousBeneHust yepe3 KOOPAUHATHI BEKTOPOB. BbIpaxkeHHe JUIMHBI BEKTOpa U yIJIa MEXNY)|
BEKTOpaMH 4e€pe3 KOOPAMHAThl BEKTOPOB.

18 BexTtopHOe npon3BeieHne BEKTOPOB U €r0 CBOMCTBA. BhIpaykeHre BEKTOPHOTO NPOU3BEACHHUS
uepe3 KOOpAMHAThl BEKTOPOB. Mcnob30BaHNE BEKTOPHOTO MPOU3BEACHHUS.
CMeniaHHOe€ TPOM3BEACHHE BEKTOPOB M €ro T'€OMETPUYECKHH CMBICHI. BblpakeHue

19 |cMemanHOro mMpoOM3BENEHMA Yepe3 KOOpAMHATHI BeKTOpoB. CBoOIiCTBa CMeIIaHHOTO

TIIPONU3BCICHMN. Hcnonws30BaHne CMEIIaHHOTO IMPOU3BCIACHUS.




n/n

Bonpocsl k 3auéty

20

BrlpaskeHue ycnoBHil KOJUIMHEAPHOCTH, OPTOrOHAJIIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

Iloustue 06 YpaBHCHUMU JIMHUW Ha IUJIOCKOCTHU, YpPABHCHHM TIIOBCPXHOCTU H JIMHUHU B
[POCTPAHCTBE. Y PABHCHHUE OKPY)KHOCTH. Y paBHEHUE CEpHI.

22 |BwiBoj 0011I€TO YpaBHEHUS TIOCKOCTH.
Paznuunbie (oOpMBI 3aUCH ypaBHEHMS IUIOCKOCTH: O0lee; MPOXOAALIel depe3 3aJaHHYIo
23 [TOYKY MEpHeHIUKYISPHO 3aJaHHOMY BEKTOPY; B OTpe3Kax; HopMupoBaHHoe. Kakyro

HGOPMAIIHIO O TNIOCKOCTH HECYT K03(h(PUIIMEHTHI 3TUX ypaBHEHUI

24

PaccTostHue OT TOYKH 4O IJIOCKOCTH.

25

VYron MCKIY IJIIOCKOCTSAMM. Ycaosue NnapayiCJIbHOCTH U NCPHCHANKYIIAPHOCTHU IUIOCKOCTEH.

26

VYpaBHeHMs IPSIMON B IPOCTPAHCTBE: KAHOHMUYECKHUE; NTapaMeTpUUecKHe; TPpOXoIsliei yepes
nBe 3ajaHHble Toukd. Kakyro wuHopmanuioo o mnpsMoil HecyT KO3((UIMEHTHl 3TUX|
YpaBHEHUM.

27

VYros Mexay NpsMbIMH B IPOCTPAHCTBE. Y CIOBUE MAPAJLIEIBHOCTH U MEPIEHANKYIIPHOCTH
[IPSIMBIX.

28

Yron mMexay npsMOM M IUIOCKOCTBIO. YCJIOBHE IMAPAUIETBHOCTH M IMEPHEHIUKYISIPHOCTH
MPSIMOM M TUIOCKOCTH.

29

VYpaBHeHHE NPSAMOI Ha TIOCKOCTHU: 00111ee; ¢ YTI0BbIM KO3 (DUIIMEHTOM: MpOoXOoAsiiel yepes
3a/IaHHYIO0 TOYKY; MTPOXOAIICH uepe3 aABe 3aaHHbie Touku. Kakyro uHbopMaImo o mpsaMon
HecyT KOG (hUIIMEHTH! STUX YpaBHEHUM.

30

VYros Mexay mpsSMBIMH Ha TUIOCKOCTH. Y CIIOBHE MApAICIHFHOCTH U MEPHEHIUKYISIPHOCTH
[PSIMBIX.

31

Jluauu BTOpOTO MoOpsifka Ha rmiuockoctu. OOmiee ypaBHEHHE, OCHOBHBIE THUIbBI JMHUN U HX
KAaHOHWYECKHE YPaBHEHHUS.

32

Onnunc, runepOoiia, napadona. KaHoHn4eckue ypaBHEHHS, XapaKTEPUCTHUKHA, CBOMCTBA

33

[ToBepxHoct BTOpOro mnopsimka. OCHOBHBIE THIBI TMOBEPXHOCTEM M UX KaHOHUYECKHUE
ypaBHEHUSI.

34

HCCJ’IGI{OB&HI/IG (bOpMI)I IOBEPXHOCTHU BTOPOI'O IMOopsAaAKa METOAOM CEUCHHI.

35

Urto Takoe ¢ynkuusa. I[Ipumep. CrnocoObl 3amanus ¢yHkiuu. OOmacTe omnpeneacHus
dbyakuun. Cnoxuas Gyakuus. [Ipumep.

36

OcHoBHBIE AJIeMeHTapHble PYHKIUU U UX rpaduku. DnemeHTapHas ¢pynkuus. [lpumep

37

[Ipenen ¢ynknuu. beckoHedHo Majble U OECKOHEYHO OosbIMe (PYHKIIMH, CBS3b MEXKIY
HUMU

38

CBoiicTBa 6€CKOHEYHO MaJIbIX (PYHKITHHA.

39

CpoiicTBa npeesioB GyHKIMI. 3amedareabHble TPeebl.

40

HenpepwiBHOCTh hyHKIMM B TOuKe. CBOMCTBa (DYHKIIMI, HEIPEPHIBHBIX B TOUKE.

41

TeopeMa O HCIIPCPBIBHOCTHU SHCMCHTapHOﬁ (1)YHKI_II/II/I " €€ HUCIIOJIb30BAHHC IIPU BBIYHCICHUH
IIPpCACIIOB.

42 |CoiicTBa (yHKINH, HENPEPHIBHBIX HA 3aMKHYTOM MHTEPBAJIE.
43 |Touxu pa3pbiBa QyHKIHMU U UX KIacCUPHUKAIINSL.
7.3.2. Kputepuu U HOPMbI OLIEHKH
dopma
NpoBeIeHUs!
Cemectp . KpuTtepuu u HOpMbI OLlEeHKH
MPOMEKYTOYHOM
aTTecTaluu
CryneHT moytyyus1 3a4€T 1o BCEM
1 3ayér «3aYTEHO» KOHTPOJIbHBIM paboTaM cemecTpa,
NPaBUJILHO PEIINII 3a/1auy OnieTa




Cemectp

dopma
NpoBeIeHUs
NPOMEKYTOYHOM
aTTecTauuu

KpuTtepuu u HOpMbI OLlEeHKH

M OTBETHJI XOTs OBI Ha OIUMH
TEOPETUYECKHI BOIIpoc Ouiiera

«HEC 3a4YTCHO»

CTyzeHT He TOoJay4YusI 3a4€T XOTs
OBl TI0 OJTHOM M3 KOHTPOJIBHBIX
paboT cemecTpa UK HE PelInil
3a/1auy OusieTa UM He OTBETHII HU
Ha OJIMH U3 TEOPETUIECKUX
BONIPOCOB Omera




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesbHAasI IUTEPATYypa

Ne
n/n

ABTOpr, COCTaBUTC/IN

3arsiaBue (3aroJioBoK)

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-
MeToAnYecKoe nocooue,
MPaKTHUKYM, Ap.)

I'ox n3panusa

KoaunuecTBO B
HAY4YHOI
oudanorTexe /
HaumenoBanne 95C

Iumauges B.C.

Bricmiast maremaruka : yueonuk / B.C.
Iunaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee obpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Texkcr :
anekTpoHHbIH. - URL:
https://new.znanium.com/catalog/product/99
0716

VYueOHUK

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmas maremarwnka : yaueoHuk / C.B.
PxxeBckuii. - Mocksa : Uadpa-M ;
Znanium.com, 2018. - 814 c. - (Bsicmee
obpazoBanue). - ISBN 978-5-16-107481-7
(online). - Texkcr : anextponnsiii. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

9bC
“ZNANIUM.COM”

Hanunaos FO.M. ,
Kypb6enko JIL.H. ,
HuxkonoBa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKyp6enko
JI.H. , HuxonoBoii I'.A. .

Maremaruka : yue0. mocooue /

I0.M. [lanunos, JI.H. Xyp6enko,

I'.A. HuxonoBa, H.B. Hukonoga, C.H.
Hypuesa ; non pen. JL.H. XKypOGenko,

I'.A. HukonoBoii. — Mocksa : UH®PA-M,
2019. — 496 ¢. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TeKcT : 3JEKTPOHHBIMN. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rocodue

2019

9bC
“ZNANIUM.COM”

Hertspesa O.M.,
XKypbenko JI.H.,

MaremMaTrka B IpUMepax | 3ajiadax : y4eo.
nocobue / O.M. Jlertspesa, JIL.H.

YuyebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (yueOHuk, yueOHoe

KoanyecTtBo B

Ne nocooue, yae0Ho- HAY4HO
ABTOpBI, COCTABUTEIHN 3arJjiaBue (3arojioBoK) I'ox n3panusa
n/n MeToauUYecKoe mocooue, oudanoTeke /
NPaKTHKYM, Jp.) HaumenoBanue 36C
HuxonoBa I' A., Kypo6enko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukxonosa, C.H. Hypuea. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Briciuee
oOpazoBanue: bakanaspuar). - Tekcr :
anekTpoHHsbI. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. lonoiHMTEILHAS JIMTEPATypa
Tun (yueOHHMK, yueOHOE Konnqecnio i
Ne nocooue, yueOHO- Hay:nou
w/n ABTOpBI, COCTABUTEIHN 3araaBue (3aroJioBOK) MeTOHYECKOE OCoBHe, I'ox n3nanus oudamnoTeke /
IpaKTHKYM, 1p.) HanmeHnoBanue
9BC
1 | Ky3nenos JL.A. COopHUK 3a/TaHHH 110 BBICIIEH MaTeMaTHKE. YyebHoe mocobue 2015 ObC
Tumnoseie pacueTs : yaeOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Tekcr :
ANEKTPOHHBIN // DIEKTPOHHO-OUOIHOTeYHAS
cuctema «JIanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obOpamenus: 25.10.2019). — Pexum
JOCTYMA: JUIsl aBTOPU3. TIOJIh30BaTENEH
2 | ®ummnosa E.E. | Marematuka: Yueonoe nmocooue / E.E. VYuebHOe mocodue 2015 2bC
Cepreena /1.B., ®dununosa, /[.B. Cepreena, “ZNANIUM.COM”
CnoGoackas 1.H. N.H.Cno6oackas - Bonorna: BUITD ®CHUH
Poccun, 2015. - 378 ¢.: ISBN 978-5-94991 -
312-3 - Tekcer : anexkrponnslid. - URL:




Tun (yueOHuK, yuedHoe

KoaunyecTtBo B

Ne nocooue, yaeoHo- Haysmon
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBoOK) I'ox n3nanus onod.uoTekxe /
n/n MeToAnYecKoe nocooue,
NpaKTHEYM, AD.) HaumeHoBanue
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycosa B. ., Bricmas marematrka. Yacts 1 : yueOHoe VY4ebHoe mocodue 2016 3BC
EpmaxoBa I'. M., nocobue / B. . benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepanbHblii
yauBepcureT, DbC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcT :
ANEKTPOHHBIN // DAEKTPOHHO-ONOINOTEYHAS
cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/65920.html
(mara o6pamenus: 25.10.2019). — Pexum
JOCTYTA: JUIsl aBTOPU3HUP. M0JIb30BaTEIeH




8.3. Ilepeuenb nmpogecCHOHAIBHBIX 0a3 MAaHHBIX H WH(POPMAINMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnekrponHblil pecypc] : MylIbTUAMCHMILIMHAPHAS pedepaTuBHas 0a3a
nanubix. —  Philadelphia:  Clarivate  Analitics, 2016- . - Pexum pmocryna
apps.webofknowledge.com. — 3ari1. ¢ skpana. — 5I3. pyc., aHIL

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 0a3za manubix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHrIL

- Elibrary [DnexTponHsiii pecypc] : Hay4Has 3JIeKTpoHHasi Onbnmoreka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

- Springer Link [OnekrponHnslit pecype] : [0a3a mannbix]. — Switzerland: Springer Nature,
1842— . — Pexxum poctyna : link.springer.com. — 3ari. ¢ skpana. — S3. aHriI.

- Science Direct [DnexkTpoHHBIH pecypc] : KOJUICKIHsS 3JIEKTPOHHBIX KHUT H3/aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Peskum poctyma : sciencedirect.com. — 3arj. ¢ skpaHa.
— 3. aHri.

- NEICON [DnexTpoHHBIH pecypc] : OSIeKTpOHHAas HWHPOpPMANHWs : apXWB HAyYHBIX
*)ypHanoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ari.
C KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeuyeHb MPOrPAMMHOI0 00ecTeYeHu sl

Ne PexBU3UTHI JOrOBOpa
HaunmenoBanue IO A N P
n/n (nata, HoMep, CPOK JAelCTBHS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOI I OCYIEeCTBJIEHUS
0o0pa3oBaTeIbHOIO NMpolecca Mo JUCHUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHbIX

Ka0OMHETOB, JIa00OpaTOPHUii, MACTEPCKUX H

Ne Jp. 00beKTOB J1JIs1 IPOBeIeHU s

n/n | NPakKTHYeCKUX U Ja0OPATOPHBIX 3aHATHH,
NOMEIEeHUH /I CAMOCTOATEILHOM

padoThl o0yyarommxcs (HoMep ayAMTOPUM)

IlepeyeHb OCHOBHOTIO 000PY/10BAHUS

VYueOHnass  aymutopusi s npoBeaeHUst | CTONBI yYCHWYECKHE JBYXMECTHBIE U
3aHSATUM ~ JICKIMOHHOTO  THMA.  YueOHasl | TPEeXMECTHbIE (MOHOOIIOKM) ,CTOJI
ayquTOpHUs Ui TPOBEICHUS  3aHATUH | IPEnoJlaBaTeIbCKUA, CTYI
CEMHUHAPCKOro TUMNa. Y4yeOHas ayIuTOpus JUid | MPernoAaBaTeIbCKui, JO0cKa ayauTopHas
KYpCOBOTO TPOCKTUPOBAHUS (BBITIOJIHEHUS | (MEIOBast)

KYpCOBBIX Pa0o0T). YueOHas ayauTopus Uis
MPOBE/ICHUS TPYIIIOBBIX M WHAWBUIYAJIbHBIX
KOHCyNbTallMi. YueOHas ayauTopus IS
MPOBENICHUS 3aHITHNA TEKYIIET0 KOHTPOJS U
npoMexyrounoii arrecrarmu. (I'-440).

YueOnast  ayautopus s npoBefeHus | CTONBI  yUYEHUYECKHE JIBYXMECTHBIE
3aHATUA ~ JIGKIIUOHHOTO  THUMa. YueOHas | (MOHOOIOKH) , CTON MPErnoaaBaTelIbCKUIA,
aymuTopus O TPOBEACHHUS  3aHITHH | CTYI penoaaBaTeNbCKU, J0cKa
CEMHUHAPCKOT0 TUMA. Y4yeOHas ayuTopus Ui | ayAuTOpHas (MejaoBasi)

KYpPCOBOTO TMPOEKTHUPOBAHUS (BBITIOJTHEHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus s
MIPOBEJICHUS] TPYNIOBBIX M WHIUBUIYATbHBIX
KOHCYyJbTallMi. YueOHas ayauTopus JUIs




n/n

HanmenoBanue 000py10BAaHHBIX YU4eOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB IJIsl IPOBEACHUS
NPAKTUYECKHUX U JI1A00PATOPHBIX 3aHATHH,
NoMeIleHnil JJIs1 CaMOCTOATEIbHOI
padoThl o0yuawumxcs (HoMep ayaAuTOPUN)

ITepeyeHb 0CHOBHOTO 000PY/A0BAHMA

MPOBEJICHUS 3aHATHH TEKYLIEro KOHTPOJISI U
npomexyrouHoii arrecrarmu (I-409).

[lomemienne a8 CaMOCTOSATENBHOW pPabOThI
crynenroB (I'-401).

Crounbl YY4EHUUECKHE, CTY/bs
yueHunyeckue, [IK ¢ BbIXO@OM B ceTh
WutepHer
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