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1. lleqb ocBOEHMSI AUCUMIIJIMHBI

HGHL OCBOCHUA IOUCHHUIUIMHBI — OBJIAACHHUC COBPCMCHHLIM alllapaToM MAaTCeMaTUKWU JId
HaﬂbHeﬁmeFO HCIIOJIb30BaHUA B APYTUX 00mIacTIx CCTCCTBCHHOHAYYHOT'O 3HAHUA U JUCHUILJIMHAX
€CTECTBEHHOTO COJepXKaHus, MPUOOpPETEeHHE TEOPETHUECKUX 3HAHUHM IO OCHOBHBIM pazjeiam
AUCHUIUIMHBI, TIOATOTOBHUTL K M3YYCHHIO W T[NPUMCHCHUIO MATCMATHUYCCKUX METOAOB B
npo(hecCHOHATFHON AEATENIBHOCTH, K CaMOCTOSTEIbHOMY HM3YYECHHIO TEX Pa3/IelioB MaTEMaTHKH,
KOTOpbIE MOTYT MOTPEOOBAThCS JOMOJHUTEIBHO B IMPAKTHUUECKON M MCCIEN0BATENIbCKONW padoTe,
(bOpMI/IpOBaHI/IC MaTEMaTHYIECCKOIO, JIOTHUYECKOI'O n AITOPUTMHUYCCKOTO MBINIJICHUA,
MaTeMaTHYeCKOU KyJIbTyphl OakaiaBpa.

2. Mecto gucunminnsbl B ctpykrype OIIOIT BO
JIMcuMIiMHel M TMPaKTUKU, Ha OCBOEGHHUU KOTODPBIX Oasupyercs MAaHHas AUCLUILINHA:

mareMaTtrka (IIIKOJBHBIN Kypc), anreopa (IIKOJBHBIN Kypc), reoMeTpus (IMIKOJIBLHBIA KypC), alredpa
¥ HayaJia aHaian3a (IIIKOJBHBIIA KypC).

JIMCIUTITUHBI U TIPAKTHKH, JJI1 KOTOPBIX OCBOCHHE JAHHOW IUCHIUILIMHBI HEOOXOIUMO KaK
npeamecTyromee: 'Boiciias maremaruka 2", "Beiciias matematuka 3", "®usuka", "Mexanuka'.

3. [lnanupyemble pe3yJabTaThbl 00y4eHHsI

dopmupyemMbie "
pPMHpY NHauKaTopbl 10CTHIKEHU S

KOHTPOJIMpYyeMble . IInanupyemMblie pe3yabTaThbl
KOI\EﬂeTe[ilyllHP[ HOMEIETeH I pyoﬁyqeﬂpnﬂy
(KOZL 1 HAMMEHOBAHIE) (ko 1 HAMMEHOBAHUE)
OIIK-1. YMmenne 3HaTh: OCHOBHBIC ITOHATHUS JIMHEHHOM
HCIIOJIL30BaTh OCHOBHEIE Y BEKTOPHOU aJireOphl,
3aKOHBI AQHAJTUTUIECKON T€OMETPUH, METO/IbI
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOr0 aHaIu3a
JUCIUIUIMH B UMOJICITUPOBAHUS, HEOOXOUMBIE IS
npodeccHoHaTbHOM unaeHTuuKanuu, GopMyIMpoOBaHUs U

ACATCIIBHOCTH, IIPUMCHATH
METOAbI MAaTEMATHYECCKOT'O

penieHus npo(eccuoHanbHbIX 3aa4.

VYMeTh: BBISBIATH

aHaJIi3a U C€CTCCTBECHHOHAYYHYIO CYIIHOCTb
MOACIIMPOBAHUA, TEXHHYCCKHUX U TCXHOJIOTHYCCKHUX
TCOPECTHUYCCKOI'O U HpO6HCM n HpO(l)eCCI/IOHaJ'IBHBIX
OKCIICPUMCHTAJIbHOI'O 3aJia4, IMPHUBJICKATb IJIs UX PCIICHUS
HCCICOO0BAaHUA COOTBCTCTBYIOH_[I/Iﬁ MaTeMaTHYeCKUi

alirapar.

Brnazners: HaBbIKaMU UCTIONB30BAHUS
OCHOBHBIX 3aKOHOB ¥ METO/IOB
BBICIIICH MaTEMaTHKH,
MaTEMaTHYECKOTO MOJICTTHPOBAHUS
TUTSL UASHTUUKAINY,
bopMynUpOBaHUS U PELICHUS
npo¢ecCHOHAIBHBIX 3aau.




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKy1LEr0

areOpa

MIPOU3BOJILHOM Oa3uce

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) paGoThHI (yueoHoli paGoThI) (HaMMeHOBaHUe

OIIEHOYHOT0 CPeACTBA)

Monyisb 1. Jlek 1 Marpuiibl. JleficTBUSI HAJi HUMU. 1 2 - -

UInnelHas OO6paTHas maTtpuna

anreopa

Monynsb 1. Ip1 OnpenenuTeny U UX CBOMCTBA. 1 2 - -

JInnelinasa Brrurcienue onpenenurenei

anreOpa

Monynsb 1. Jlek 2 HccnenoBanue cucTeM JTMHEUHBIX 1 2 - -

JInHenHas ypaBHeHul. Teopema Kponekepa-Kanennu

anreopa

Mogyns 1. IIp 2 Pemenne cucrem MUHEWHBIX ypaBHEHUN 1 2 - -

JInnerHas metoaamu Kpamepa, ['aycca u cpeacrtsamu

anredpa MaTPUYHOTO UCYUCIICHUS

Mogyns 1. Cp 3ananue 1, 3amaum 1-3 pazgena Ne 1 1 38 - 38 3amanue 1, mpoBepsiemoe

JInneiinas "Jluneiinas anredpa BpyuHyto. TecTupoBaHue

anreopa on-line (mpomeKyTOUHBI#H

TECT, UTOIOBOE
TECTUPOBAHUE)

Monyns 2. Jlek 3 BekTopsl 1 AeicTBUS Ha HUMU. baswc. 1 2 - -

BextopHas [Tepexon oT ogHOrO Gazuca K APyromy.

anreopa

Monyns 2 IIp 3 CkansipHO€,BEKTOPHOE, CMEIIaHHOE 1 2 - -

BextopHas MIPOU3BEACHNE BEKTOPOB B IEKAPTOBOM U




®opMbI TEKYyILLEr0

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) paGoThHI (yueoHoii paGoThI) (HauMeHOBaHHe
OLIEHOYHOI0 CPe/ICTBA)

Moynb 2 Cp 3amanwue 1, 3agaum 1-2 paznmema Ne 2 1 38 - 38 3amanue 1, mpoBepsiemoe

BekropHas "Bekropnas anreopa" Bpy4uHy10. TecTupoBaHue

anreOpa on-line (mpomexyTOYHBIH
TECT, UTOTOBOE
TECTUPOBAHUE)

Moyms 3 Jlex 4 [TonsiTie 06 ypaBHEHUH JIMHUM Ha 1 2 - -

AHAJIUTHYECKAS IUIOCKOCTH. YPaBHEHUS NIPSMOW Ha

reoMeTpHs TI0CKOCTH. [IITOCKOCTh B IPOCTpaHCTBE.

Moyms 3 IIp 4 [Ipsimast Ha MIOCKOCTH U B POCTPAHCTBE. 1 2 - -

AHAJIUTHYECKAS IimockocTh B MpOCTpaHCTBE

reoMeTpHs

Monyns 3 Jlek 5 Kpussie BTOporo nopsika. DIutarc. 1 2 - -

AHaTUTHYECKAs I'unep6omna. [Tapabosia. KpuBbie BTOporo

reoMeTpHs MOPSIZIKA B MOJIIPHON CUCTEME KOOPAUHAT.

Monyns 3 IIp 5 [ToBepxHOCTH BTOPOTO MOPSIKA. 1 2 - -

AHanuTuyeckas Hunuaapuyeckue MoBEPXHOCTH.

reoMEeTPHs KoHunyeckue noBepXHOCTH U MOBEPXHOCTHU

Monyns 3 Cp 3ananue 1, 3amaun 1-2 pazaena Ne 3 1 38 - 38 3amanue 1, mpoBepsiemMoe

AHaTUTHYECKas " AHanmuTH4YecKast reoMeTpus” BpyuHyto. TecTupoBaHue

reOMETPHS on-line (mpomexyTOYHBI#H
TECT, HTOTOBOE
TECTUPOBAHUC)

Monyns 4 Jlek 6 Oynkuus. [ToHsiTHe, OCHOBHBIE 1 2 - -

Beenenue B XapaKTEePUCTUKH, CTIOCOOBI 3a/1aHUSI.

MaTeMaTH4eCKUN OcHoOBHBIE DIIeMEHTapHbIe PYHKIUH.

aHaJIN3 OO6patHas 1 cnoxHast QyHKIMH.




®opMbI TEKYyILLEr0

Bu .
Monayab o HaumenoBaHue TeM 3aHATHH KOHTPOJIS
y4eOHoi . Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
(pazuen) ABGOTLI (yueoHoii paGoThI) (HauMeHOBaHHe
P OLIEHOYHOI0 CPe/ICTBA)
Monyns 4 IIp 6 [Ipenen ¢pynkunu. beckoneuno mMaipie u 1 2 - -
Beenenne B OecKOHEYHO OoJIbIlINe (PYHKIINH, CBSI3h
MaTeMaTUYECKUI Mexay HUMU. [1epBblid 1 BTOpO
aHaIIN3 3aMeyvaTeNbHbIE MPEJIEIbI.
Monyis 4 Cp 3anmanue 2 mo pasneny "BeeneHue B 1 38 - 38 3amanue 2, mpoBepsieMoe
Beenenue B MaTeMaTH4eCKuil aHam3" Bpy4uHy10. TecTupoBaHue
MaTeMaTHICeCKUI on-line (mpomexyTOYHBI#
aHaIIN3 TECT, UTOTOBOE
TECTUPOBAHUE)
ITA [IpomexxyTounas arrectamus (3a4€T) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bompocer k 3au€ty NoNo
1-43
Hroro:) 180 -



5. O0pa3oBaTesibHbIE TEXHOJIOTHH

B nucuuniune "Boiciias maTemaruka 1" ucnonb3yrores:

TEXHOJIOTHS TUCTAHIIMOHHOTO 00Y4YeHHs B paMKax IpoekTa «Pocnucranty;

TEXHOJIOTHS MOAYJIBHOTO U OJOYHO-MOAYABHOTO OOydeHHs (coaepkaHue y4eOHOTO
Marepuaia KECTKO CTPYKTYPUPOBAHO B IIEJIAX €ro MaKCHUMAJIbHOTO YCBOEHHUSI, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMHU YIPaKHEHUH M KOHTPOJIS);

TEXHOJIOTHS Pa3BUBAIOIIETO 00yueHHsI(ITPOBEACHUE JICKIIUH, TPAKTHUYCCKHUX 3aHIATHH, 3a4éTa);

TexHoIOoTus MU depeHImpPOBaHHOTO 00yUeHUS (MIPEAIararoTCs 3aJaHusl Pa3InIHOTO YPOBHS
CJIO’KHOCTH);

TEXHOJIOTHSI MHTEPAKTUBHOTO OOy4deHUs: (OCYIIECTBISIETCS JAESITEIIbHOCTh C MYJIbTHUMEINa
MporpaMMaMH, UCIIOIB30BAHUE PECYPCOB U BOZMOXKHOCTEH MHTEpHET, KOMIIbIOTEPA).

6. MeToanueckue YKa3aHus 1Mo OCBOCHUIO JUCHMIIJIUHBI

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycsi HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
y4eOHOro Marepuaina, oOpaimias BHUMaHWE Ha (QOPMYIHUPOBKH, PACKPBIBAIOIINE COJCPKaHUE
n3y4aeMoi aucuuiinHsl "Beiciias maremaruka 1". XKenarenbHo ocTaBisATh B pab04unX KOHCIEKTaX
MoJIs, Ha KOTOPBIX JenaTh IMOMETKH, MOJUEPKUBAONINE OCOOYI0 Ba)KHOCTh TE€X WM HHBIX
TEOPETHUYECKUX MOJIOKECHUH.

CamocTtosrenbHas paboTa CTYJIEHTOB SBIISETCS Ba)XHBIM BHAOM Yy4e€OHOW AESITETHbHOCTH.
CamocTosaTenbHas paboTa BBINOJNHSIETCd BO BHEAYAMTOPHOE BpeMs MO 3aJaHdu0 W Tpu
METOIUYECKOM PYKOBO/JICTBE MPENo1aBaTesi, Ho 0e3 ero HemoCpPeICTBEHHOTO Yy4acTHsl.

CamoctosarenbHas paboTa CTYJEHTOB IPEIyCMAaTPUBAET BBHINOJHEHHE POMEKYTOUHBIX
TECTOB, 3a/laHUM, NMPOBEPAEMbIX BPYUYHYIO, COCTABJIEHHBIX M3 33/a4 M0 TeMaM Kypca, UTOrOBOTO
TecTa MO Kypcy, U3y4eHHE MaTepHaioB JIEKIIMA U AJIEKTPOHHBIX YU€OHHKOB, OTBETOB Ha BOIIPOCHI
CaMOKOHTPOJISI.

B mpouecce camocTosiTensHOM paboThl CTYIAEHT MPUOOPETaeT HABBIKM CaMOOpraHU3allHH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM YyueOHOU
NeSITeIbHOCTH.

B Xoze mOAroTOBKM K MPAKTUYECKUM 3aHATHSAM CJIeAyeT H3Yy4UTh KOHCHEKTHI JIEKIUH, U
PEKOMEHI0BAHHYIO JIUTEPATYPY, YUECTh PEKOMEH 1AM TIPETo1aBaTers.

Ha mpakTuuecknx 3aHATUAX CTYJIEHTHI pEHIatoT 3aJjau 10 pyKOBOJACTBOM IIpErojaBaTelis.
[IpakTHueckue 3aHATUS TMOCBSIIEHB W3YUYEHUIO Hanbosiee BaKHBIX U CJIOXKHBIX TeM Y4ueOHOI
JTUCLMIUIMHBI U CIIYXKAT JUIA 3aKPETICHUs] U3y4eHHOT0 MaTepHaia.

BaxxHbIM KpHUTEepueM yCBOEHUSI TEOPUU SIBISETCS YMEHHUE peulaTh 3a7auyd Ha IPONUJCHHBIN
Matepuan. [lpu pemieHun 3amad HY)KHO OOOCHOBAaTh KaJbI OSTal peIIeHHs, HUCXOAS U3
TEOPETUYECKUX MOJIOKEHUN M3ydyaeMoro Kypca. Eciau cTylneHT BUIUT HECKOJBKO IyTEH pellieHus,
TO OH JOJDKEH CpPaBHHTh UX M BbIOpaTh caMblii pallMOHANbHBIN. Pemienue 3amauy u mpuMepoB
clieqyeT u3Naratb MOAPOOHO, BBIYHMCIEHUS pacmoyiaraTb B CTPOIOM TOPSAKE, OTAEIAA
BCIIOMOTATENbHBIE BRIYUCICHUS OT OCHOBHBIX. [101ydeHHBIN OTBET ClieyeT IpOBEPSATh CIOCOOaMu,
BBITEKAIOUIUMHU U3 CYIIECTBAa JaHHOW 3amaud. PemeHue 3amad omnpeneia€HHOTO THIIA HYKHO
MPOJIOJIKATH JI0 MPHOOpeTEeHUs! TBEPIBIX HABBIKOB B PEIICHUU.

Bo BpeMs wusydeHuss MOAYNS CTYISHTBl CaMOCTOSITEIbHO BO BHEAYJUTOPHOE BpPEMS
BBITIOJIHSIOT 3aJaHUsl Kypca U HPOXOJAAT TecTupoBanue ON-line.3amanus paboThI, MpOBEpseMOi
BPYYHYIO JOJDKHBI OBITh BBINOJHEHBI aKKypaTHO, MOCJIEJOBaTENbHO, OOOCHOBaHME DPELICHUS U
OTBET 00s13aTeNbHBI B KOKIOM 3a[aHUU.



7. OneHo4HbIe CpeAcTBA

7.1. ITacopT O1lIeHOYHBIX CPEACTB

Cemecr Kona koHTpO/IMpYyeMOi KOMIIETEHIHH HaunmenoBanue
P (nam ee yacTH) OLICHOYHOI'0 CPeACTBA
1 OIIK-1 3amanue 1, mpoBepsieMoe BpyUHYIO.

1 OTK-1 3ajiauue 2, IPOBEPSEMOE BPYUHYIO.

1 OIK-1 Tectuposanue 0n-line (MpoMeKyTOUHBI#H
TECT)

1

1

OIIK-1 TectupoBanue oOn-line (uToroBeiii TECT)
OI1K-1 Bompocs! k 3auéty NoNel-43

7.2. TunoBblie 3a/laHUA UM UHBIEC MaTEpUaJbl, H606XOIII/IMLIC AJISl TEKYIIET0 KOHTPOJIsA

7.2.1.3ananue 1, npoBepsieMoe BPYYHVIO

(HaumeHnosanue OYeHoYHO20 CPedCcmaa)

Tunossble npuMepsl 3a1aHui
PA3JIEJI Ne 1. TUHEWHASI AJITEBPA
3amgaya 1
Homep BapuanTa 3amauu ompezaensieTcss ¢ IMOMOIIbIO TaOIMIBl MO MepBoil OykBe GhamMuinu
CTYyIEHTA.
Ta6mmia. Beibop HoMepa BapraHTa

bykga A b B r ji| E, E XK, 3 41 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykga M H,IO 0O, I1 P, C, I T,II1 vy D, X110
Ne Bap. 11 12 13 14 15 16 17 18 19 20
OrnpenenuTh COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI MATPHIIBI TPETHETO MOPSIIKA.
Howmep Marpuia Howmep Marpuna
BapHaHTa BapuaHTa
2 -1 0] 4 -1 3
1 -1 2 0 11 1 4 O
1 -1 1] -1 1 1
(3 -1 1] 8 -2 2
2 0o 2 -1 12 -1 3 0
0 -1 2| 0 2 1
5 -1 —1] 9 2 -2
3 0 4 -1 13 0O 5 0
0 -1 4| 12 3




2 0 -1 3 0 O
4 1 1 -1 14 2 1 -1
-1 0 2 2 -2 5
2 1 0] -1 -4 -2
5 1 20 15 -1 5 -2
-1 1 3] 1 0 9
4 1 0] 2 -1 0
6 1 4 0 16 {1 2 4
-1 1 5] 1 1 1
(3 -2 2] (1 1 -1
7 0 3 0 17 1 2 -1
0o 2 1 0 -1 2]
(5 -2 2] (1 -1 1]
8 0 5 0 18 4 0 -1
0 2 3 0 -1 4
3 0 O 6 0 -1
9 2 7 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 -2 1 2
10 -2 5 =2 20 1 0 1
0O 0 9 -1 1 3

3amaya 2

Howmep BapuanTa 3a1a4u OTIpeICISIETCs] C MTOMOIIIBIO TAaOJIHIIBI TIO TIEPBOi OYKBE UMEHH CTY/ICHTA.
Ta6mmia. Beibop HoMepa BapraHTa

Byksa A b B r )i E.E xX,3 51 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04 I P,U | C,II | T,1II y d,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTh COBMECTHOCTb CHCTEMbl W pemmTh e€ TpeMs crmocobamu: mo ¢opmynam Kpamepa,

METOAOM Faycca " CPEACTBAMH MATPUYIHOTO UCUUCIICHUS.

Howmep
Bap.

Cucrema JIMHENHBIX YpaBHEHUM

Howmep
Bap.

Cucrema TMHEWHBIX
ypaBHEHUH




Howmep . . Howmep Cucrema JIMHEHHBIX
CucreMa JIMHENHBIX YpaBHCHUU o
Bap. Bap. ypaBHEHUU
4, + 2X, — X, +Xx, = -12, —4x, +9x, =22,
1 X, + 7X, — 5x,+2x, = -9, 11 X1 + 2X2 4x, = -3,
—-2x + 5X, 6x,+3x, = -8 3X2 + X3+ 5X =3.
4x, - 3x, 2Xx, - X, = 2 X, + X, —6X; —4X, =6,
2 X, - 2X, X, - 4x, = -2 12 2X, +3X, +9X; +5X, =6,
2%+ X = M+ Tx = 6 3%, +4X, + 3%, — 2%, =12.
X, — 2% + X +2 X, = 1 — X% —9X, —4X; =8,
3 X, — 2X, + X, — 2x, = -3 13 2%, +7X, + 3%, + X, =6,
X, — 2% + X, + 6x, = 5 3%, +5X, +2X, + 2%, = 4.
X, — 2X, + X3 - X, = 1, X + X, +3%, —2X, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, +2X, +4X, — X, =2,
X, — 6x, + 3% - 3x, = -L 4%, +4x, +10x;, —5x, = 4.
X + X - X + 2X, = 3 X, — 2%, + X, =3,
5 X + X - X - 2 = -1 15 3X, — X, —2%; =1,
X + X, — X + 6x, = 7 2X, + X, —2X; — X, = 4.
2X, + X, — X, = 2 X, + X, —2X; +3X, =3,
6 2x, — X, + X, = 2 16 3%, +5X%, + X, —2X, =5,
2X, + X, + X = 4 — 2%, + 5%, —=5%, + X, =—4.
8x, — 6x, + 4x, + 2x, = 16 — 2% + X, = 3%, + X, =4,
7 8x, — 6x, + 4x, - 2x, = 8§, 17 4X, +7X, —2X; —2X, = =6,
12x, - 9x, + 6x, + x, = 20. 2x, +8x, —5x, — x, =-10.
2X, + X, + X, = 5 X, —2X, + 4%, +3%, =9,
8 2X, + X, — X, = 3, 18 2X, +3X, + Xy +2X, =4,
4x, - 2X, + X, + 3X, = 7 4%, — X, +5X; + X, =6.
2X, — X, + X, + X, = 3 X, + X, +2X; +2X, =1,
9 2% = X, o+ 2%, = X, = 2 19 2X, — X, +2X; — X, =4,
6x, — 3x, + 4x, - 3, = -L AX, + X, +6X, + 5%, =—6.
X, — 2X, X, + X, = 1 2X, + X, +3%; + X, =11,
10 X, — 2X, X, — X, = -1 20 2X + 3%, + X, — X, =1,
X, — 2X, + X, + 5x, = 5 3%, +2X, + X3 +2X, =5,
3anava 3
HOMep BapuaHTa 3aJda4du OMpCEACACTCA € ITOMOIIBIO Ta6J’II/II_ILI 13(0) HepBOﬁ 6y1(Be OT4YCCTBA
CTyJEHTA.
Tabnuna. Bert6op Homepa BapraHTa
Byksa A b B r )i E.E | X3 51 K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10




Bykaa M |HIIO| 0,4 I P,Y | C,II | T, 1I v ®,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20
WccnenoBaTh M HaliTH 00111€€ PEIIEHNE CUCTEMBbI JIMHENHBIX OJJHOPOIHBIX YPABHEHMIA.
Homep . . Homep . o
Bap. Cucrema JTHHEHHBIX YpaBHCHUU Bap. Cucrema JIMHEHHBIX YpaBHCHHU
3x, +3x, +5x, — 2x, =0, X — X, = 4%, +9X, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, +2X, + 4%, =X, =0. 2X, —3X, + X +5X%, =0.
X, —3X, + X, +17x, =0, X, —3X, —4%X; + X, =0,
2 8x, —6Xx, — X, —5x, =0, 12 5x, —8X, —2X%, + X, =0,
4x, —2X, + 3%, + 7x, =0. —2X, — X, —10x, —5x, =0.
X, +4x, —3X, +6X, =0, X, +5X, —3%X; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3%, +2X, —3X; +2X, =0,
X, + 7X, —=10x, + 20x, =0. X, + X, +3X; —3x, =0.
2X, — X, +3X, = 7X, =0, 2%, +2X, +8x%, —3%, =0,
4 6x, — 3%, + X, —4X, =0, 14 3x, +3x%, +5%, —2x, =0,
4x, —2x, +14x, —31x, =0. 2%, +2X, +4X; — X, =0.
2X, +5X, + X, + 3%, =0, X + X, —3%; +2X, =0,
5 4X, +6X, +3X; +5X, =0, 15 2%, —3X, + X; — X, =0,
4x, +14x, + X; + 7%, =0. 4x, — X, —=5X; +3X, =0.
3X, +2X, +2X, +2X, =0, X +3X, — X3 +2X, =0,
6 2X, +3X, +2X; +5X, =0, 16 2X, +5X, —8%; —5X%, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%X; + X, =0.
9x, —3X, + 5%, + 6%, =0, 3X, —2X, —=5X%; +4x, =0,
7 6%, — 2X, +3%; + X, =0, 17 6X, —4X, +4X, +3%, =0,
9x, + X, + 4X, —5x, =0. 9%, —6X, +3X, +2x, =0.
2%, + X, + 1%, +3%, =0, 5% —5X%, +10x, — X, =0,
8 4%, + 2X, + 3%, + 2X, =0, 18 SX + X, + 7%, + X, =0,
4%, + 2%, + X, + 2%, =0. X, + 77X, +4X%;, +3%, =0.
3X, + 2X, +5X,; +4x, =0, 7%, +5X, +3X; +6X, =0,
9 2X, + 3X, + 6%, +8x%, =0, 19 2X, — X, —X; +4X%, =0,
X, —6X, —9x; —20x, =0. X, +8X, +6X; —6X, =0.
3X, — 2X, + X; —4x, =0, 4% — X, + X, + X, =0,
10 2%, —3X, —2X; + X, =0, 20 3X, +2X, —2X; + X, =0,
4%, — X, + 4%, —9x, =0. 9x, +6X, + X, +3x%, =0.

PA3JIEJI Ne 2. BEKTOPHAS AJITEBPA




3agaua 1

Homep BapuaHTa 3amaunu ompezesnsercs ¢ IMOMOUIbI0 TaOnuibl 1O mepBod OykBe (amunuun

CTYJICHTA.

_ Tabnmua. Br160op HOMepa BapuaHTa
byksa b B r pil| E,E X, 3 n K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 1O | 0,4 1T P, 4 C, I | T, I v O,0 | X, 1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBuTh ypaBHEHHE IUIOCKOCTH P, mpoxosiiei yepe3 Touky 4 neprneHaukyasipHo sekropy BC .
Hanucate ee oOmiee ypaBHEHHE, a TakKe HOPMAIbHOE YPAaBHEHUE IIJIOCKOCTH U YpaBHEHHE
IUIOCKOCTH B oTpe3kax. CocTaBUTh ypaBHEHHE IUIOCKOCTH P, mpoxossmeii uepe3 touku 4, B, C.

Haiiti yron mexny minockoctsamu P u P,. Haiitu paccrosiaue ot Touku Do mutockoctu P.

Howmep | Koopaunatel Toukn | Koopnunatel Toukn | Koopauuatel Toukn | KoopanHatel Touku
Bap. A B C D
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;5;1) (-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 17) (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)

3agaya 2




Howmep BapuanTa 3aa4u ONpeessieTcsi ¢ IOMOIIBIO TaOJHUIIBI IO TIEPBOii OYKBE MMEHH CTY/ICHTA.
Tabmuua. Beibop Homepa BapuaHTa

Byksa A b B r il E,E | K3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,4 I P,Y | C,II | T,1I1 vy ®,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Mpsimast | 3amana B mpocTpaHcTBe OOMMMH ypaBHEHHMsMU. HammcaTh €€ KaHOHUYECKOE H
napamerpuyeckoe ypaBHeHus. CocTaBuTh ypaBHeHHe npsimoil |,, mpoxomsmieit yepe3d Touky M
napajuielbHO MPSIMOW |, BBIYMCINTB paccTosHUE MeXIy HUMHU. Haiitu mpoekimio Ttouku M Ha
npsimyto | 1 Touky nepeceuenus npsimoi | u mockoctu P.

Howmep OO6uue ypaBHEeHUs Koopaunatsl O61ee ypaBHeHHE
Bap. npsiMoii | Touku M IJIOCKOCTH P
1 {:;f;;_z;_f:fo (1;2; 3) 2x—3y+42-6=0
2 {Z i ;/:réz—+26=:o(,). (2;1;-1) X—7y+4z-1=0
3 {)2:(_;)3/);—22_'_2:::60:- > (0; 2;-1) X—2y+3z—-4=0
4 {iiiglif@fﬁ’ (2;0;-1) X+y+z+4=0
5 PR 2:0;-3) Tx+y—42-5-0
6 {2;(:;;_2;_32:5)0 0;-1; 1) 2Xx—7y+3z+5=0
! AN ©:31) x+6y—3248-0
] {Zi §:§Z+_62=:0(.), (-1;0; 3) X—2y+5z—-6=0
J {ix_2§y_+2§ Talo (-1;1; 0) X+2y—7+5=0
10 {Z:fiii;f;fo (2,1, 1) 5Xx—y—-z+1=0
= {5;3:221;:8 (-1; 2; -3) 4x+y+3z+1=0
12 {)7(1+y5_y$—22+zlﬁ;10:- > (2;0; 3) 2x—5y—-2z-6=0
13 {zx_f;y_fii?ézg’_ (3;2;-1) 3x—y—224+1=0
14 {;:—yy_f);:;:gf 0;-2; 1) 4X—6y+2z+1=0
15 {ii;?,:ii :228’_ (-1; 2; -1) 6x—3y+z-2=0
16 {3X__6iy++22_z ;ZG(; > (0; 1;-3) X+5y+2z+3=0
17 {2X_4y_z+5:0’ (1;-1; 1) 2x+7y—2-3=0

5x+2y+z—-4=0.




3X -2y +z+2=0, . ~ B
18 {3X— y +3z —4=0. (-3;3; 1) 3Xx+5y—2z+3=0

X—y+z+5=0, L ~ o
19 {2X+6y—52 _4a-—o0. (-1, 1;3) 2x—4y+z-2=0

2Xx —2y —2z—-4 =0, L B -
20 {x+ y+2z+7=0. 0;1;-1) 6X+7y—6z+1=0

PA3JIEJI Ne 3. AHAJIMTUYECKAS TEOMETPUSA
3amauva 1
Homep BapmaHTa 3aja4ul ONpeneNsieTcs C IOMOIIBI0 TAONHIBI 10 TEpBOM OyKBE OTYECTBA
CTyICHTA.
Ta6muia. Beibop HOMepa BapuaHTa

Byksa A b B r oI | BEEE [ K3 ]| U K b}
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 08| 1 P,YU | CII | T,II| Y | &2 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlanpl koopauHaTel BepmnH TpeyroiabHuka ABC. CocTaBUTh ypaBHEHMS CTOPOH TPEYTOJIbHHKA.
CocTaBuTh ypaBHEHHUSI MeIWaHbl, BHICOTHI U OMCCEKTPUCHI yria A, HalTH ux JuinHbl. CoCTaBUTh

YPaBHEHHs! TPAMBIX, HPOXOISAIIHX Yepe3 BEPIIMHBI TPEYrObHAKA H IAPAIUISIBHBIX €r0 CTOPOHAM.
Homep KoopauHarst KoopauHaTs! KoopaHHaTh!
Bap. TouKH A TouKH B Touku 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 (-4,1) (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 Koopaunats! Koopaunatsl Koopaunarst
Bap. TOYKHU A TOYKHU 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
3amaya 2
Homep BapuanTa 3amauum ompezaensieTcss ¢ IMOMOIIbIO TaOJIMIBl MO MepBoil OykBe Gamuinu
CTYyIEHTA.
Tabnauna. Beibop HoOMepa BapuaHTa
Byxsa b B r i E,E | X3 nu K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bbyksa M H IO | 0,4 II p,Y | C, I | T, 11 v O,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[To koopauuatam BepiuH nupamusl ABCD cpencTBamMu BEKTOPHOU anreOpbl HANTH:
1) nmuael pedep AB u AC;
2) yron mexay pedpamu AB u AC;
3) mnomane rpann ABC,

4) IPOEKIIMIO BEKTOPa AB na AC;
5) 06beM MUpaMuIbI.

Homep | Koopaunatel Touku | Koopaunatel Touku | KoopauHaThel TOUKH Koopaunatsi
Bap. A B C toukuD
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) (1,12 (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)




Homep | Koopaunate!l Touku | Koopaunatel Touku | KoopaunaTtel Touku Koopaunarst
Bap. A B C toukuD
10 (-2, 1, 3) (-1, 1, 3) (2,0;2) (2,0; 4)
11 (2; 4, -6) (1,3;5) (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;1) (-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) (1,4;1) 117 (3; -4;-1)
20 (2;2;0) (-2;3;-2) (2;-3;3) (1,5;5)

KpaTKOC OIMMCAHUE U PEIJVIAMEHT BBINIOJTHCHUSA

3amanus,

MIPOBEPSIEMBIE BPYYHYIO BBIMOJIHSIOTCS CTYJIEHTAMH CaMOCTOSITEJIBHO BO

BHEAYJUTOPHOE BpeMsl, IPHU 3TOM HEOOXOIMMO TTPUBOIUTH B OJIaHKE OTBETOB MOAPOOHBIC peIICHUS
KaXJI0M 3aJadydl CO BCEMH IPOMEXKYTOYHBIMH BBIYHCICHHUAMHU. PelieHus 3amad MOTyT OBITh
BBITIOJTHEHBI OT PYKH B TETPajsiX B KJIETKY WM HaOpaHbl C MOMOMIIBIO pemaktopa ¢opmyn. Bee
rpauKu JTOHKHBI OBITH MMOCTPOCHBI B CUCTEME KOOPAMHAT C coOoeHneM macmrTaba. B cimydae
PYKOTICHOTO BapHaHTa, MPUCHUIAETCS Ha MPOBEPKY (OTO BBHITIOIHEHHOTO 33 /IaHUsI.

Kpurepun oueHku:
- 6 GaJJIOB BBICTABIIACTCS CTYICHTY, €CJIM MPABUJIHHO U B MOJHOM 0ObEMeE BBINIOJHEHBI BCE

3aJa4u;

- 5 0a/IoB BBICTAaBISETCSA CTYIEHTY, €CIM MpPaBWJIbHO BbINOJIHEHO Oosiee 90% 3amanuii B
OJIaHKE OTBETOB, HO €CTh HEJIOYEThI B PEIICHUU;

- 4 Gajuta BBICTABIISICTCS CTYICHTY, €CJIM NMPABWIBHO BBITIOJHEHO OT 75% 1o 90% 3anaHuii;

- 3 Gayuta, eci MpaBHIIBHO BHITIOJIHEHO OT 60% 10 75% 3anaHuii;

- 2 Gayutay, eclii MPaBUIILHO BBIMIOJIHEHO OT 45% 10 60% 3axanwii;

- 1 Gam, ecnu npaBWIbHO BhINOJIHEHO OT 30% 10 45% 3ananuii;

- 0 GayuToB, eciM MpPaBWILHO BhINIOJIHEHO MeHee 30% 3amaHuil.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHVIO

(Haumenosame OYeHOUH020 Cpeocmea)

Tunosble NpuMepsbl 3aJaHUl

3agaya 1

Howmep BapuanTa 3a1a41 onpeessieTcsi C MOMOIIbIO TabIMIIbI IO epBOi OyKBe UMEHM CTY/AEHTA.
Tabnuua. Beibop Homepa BapuaHTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04 I P,U | C,II | T,1I A d,0 | X, 1T
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[ToctpouTs rpaduku GyHKIHIA.

Ne DOyHKIUU
1 y=-3x"+10x-3, y=In(—x)+1,y=cos05x -1,y = x* +|x.
2 y=-2x*+5x-1,y=In(x-2),y=c0s2x+2,y = X-[x—1l.
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-|X.
5 y=2x*+3x-2,y=In(2-2x),y =—cos2x, y = x-|x+1.
6 y=3x*+8x-3,y=In2x+3,y =-sin2x, y = x+2|x/+ 1.
2 X X
7 y =4x +15x—4,y:Inx+3,y:cos§+1,y:—2.
X
8 y =5x? +24x -5,y =In(-3x)+1, y=sin05x -2, y =e™.
9 y=-2x"+3x+2,y=In(x-4),y=sin05x+1,y=Inx.
10 y:—3x2+8x+3,yzln(—x)+2,y:cosg—z,y:sin\x\.
11 y=6x2—5x+1,y:—lnx+2,y=—sin§,y:e“2.
12 y:—2x2+7x—3,y:—lnx+l,y:—cos§,y:In\x—]J.
2 - T 2
13 y = —2X +11x—5,y:—ln(x—1),y:sm(2x—z),y=‘x - X.
2 . T 1
14 y=3x"-7x+2,y=2Inx+2,y=-sin(x+=),y = :
3 x+2]
15 y:—3x2+13x—4,y:—lnx—2,y:—cos(x—%),yzx\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y=;X+22,y=x\x\+4.
2 —x . T 1
17 y=3x"-7x+2,y=—"+2,y=—s8In(X+=),y= :
3 x+2
18 y=-2x¢ +11x-5,y =24 y_ et y__in(x-1).
X+2
X 3x+3
19 =-2X>+7X—3,y=C0S—,Yy = Yy =Inx-1.
y y 2 y X+1 y ‘ ”
20 \x+2\.

y=6x*-5x+1, y=—sin§, y=—€"+1y=e




3amaua 2

Homep BapuaHTa 3agaud oOmpeAensercs C IOMOIIbI0 TaONuIpBl 1O TepBOil OykBe OTYECTBa

CTYJCHTA.
Tabmuna. Berbop Homepa Bapuanra
byksa A b B r Jil| E,E X, 3 n K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0, | T PYU | CII | T,I[| VY ®,0 | X, 1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

3anucathb YPaBHCHUA KPUBBIX B IMOJIAPHBIX KOOpAWHATAX U MMOCTPOUTH UX.

HOMep F(X,y)zo

Bap.
1 y =-5X, X2 +y? =~/3, x* + y? = —20x, x> + y* =15y.

2 2 2 2 16 2 2

2 X=-4y, X" +y° =200,x"+y :?x,x +y° =-14y.
3 X=2y,x*+y? =169, x* +y? =-12x, x> + y* =0,8y.
4 X—y=8x+y> =121, x* +y> =-14x,x* +y* =08Y.
5 x+y:1,x2+y2:125,x2+y2:2,x2+y2:12y.
6 x=35,x*+y* =100, x* + y* =-9x, x* + y* =10y.
7 x=m, X +y> =16,x*+y* =3y, x> + y* =3y.
8 x:%,x2+y2=81,x2+y2=12x,x2+y2=—10y.
9 x:%,x2+y2:64,x2+y2:—8x,x2+y2:O,4y.
10 y=-3,X"+y*=49,x* +y* =-5x,x* +y> =6Y.
11 Xx=-3,X*+y>=36,x>+y>=5x,x’+y’ =-6Y.
12 y:%,x2+y2=25,x2+y2:—4x,x2+y2=5y.
13 X=-1,X"+y?>=9,x* +y? =3x, x> +y> =-4y.
14 y=05x"+y* =12, x> +y’ =x, x> +y> =-vy.
15 x=05,x>+y2 =~/3, x> +y? =—x, x> + y? =12y.




Howmep

F(x,y)=0
Bap.
16 Xx=1,x2+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?=5x*+y? =6Xx, X" +y* =7y,
19 y=5x"+y>=6,x*+y*=7x,x* +y* =8y.
20 X=5,x*+y?=7,x*+y? =8x,x* +y* =9y,
3agaua 3
Homep BapuanTa 3amaum ompezaensieTcss ¢ IMOMOIIbI0 TaOaMIBl MO MepBoil OykBe GamMuinu
CTy/ICHTA.
Tabauna. Beibop HOMepa BapuaHTa
Byksa B B r i EE | K3 ]| U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,8 | 1 P,YU |CII | T,0I| VYV | &0 | X,1I
No Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth npenensl GyHKUUN, He MOIb3YACh cpecTBaMu U (HepeHIInaTbHOTO HCUUCIICHUS.

Ne [Ipenens
2 _ 3 2
D Iim5x 11x+2; ) Iim(1 x)8(1+x ); 3) lim sin (x+10);
. x—>2 \/7+X—3 X—>0 5x° -8 x>-10 [y 2 —-36 -8
4x-1
4) Iim(x—ﬂj : 5) limx(In(x-10) —Inx).
X—>0 X+3 X—0
2_ _y?
D Iim4x 9x+2;2) Iim«/l X +5x;3) lim tg(x+5);
, -2 \[2x —2 x>0 m =506 +x —1
_ (5x+3)"" : 9+ X
4) lim ; 5) limxIn——-.
=\ BX — 2 e 84X
2 _ 3 _ _ 3 _
D lim 3X° +11x 4; 2 Iim\/l X —8X : 3) lim tg(x-5) :
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+1 e X+ 3




Ne [Ipenenst
2 _ 3
0 “m3X + 8X 3; 2 lim Y1-x?2 : 3) “ sin(x-4) 4)
=3 3_Jo—x o 9x+5 e fx-3-1
4 X+5
. (4Ax+1) . . X+5
4) lim ; 5) limxIn——.
oo X —2 e X —6
1 lim 3x* +5x-2 2 lim 3x/l—x3+x6_3)"mx3+x2_
22 Je+x T oon (x+1f T ovsin?3x]
5 2x%+1
. (B5X+6) x i X+7
4) lim ; 5) limxIn——.
==\ 5X —1 e X—8
3 +2x—-1 .. 2X"++Xx" =3 __arcsin( x+2) |
1) lim——————-—; 2) lim :3) lim . X
x—>-1 \/m_z X—>00 m x—0 X +2X
6 y
4) Iim(3x+§)“; 5) limx(In(x—6 ) —Inx).
2 3 3 H 2
1 1im 2X2 +5x—3 2 lim X2 +1+Ux 1y 1im SINC3X° +X)
Hsm_g x> X =0 1—cos2X
;
4) lim (ZX +1j 5) limx(In(x +3) —Inx).
X—>0 2X +4 X—00
3 ~13x+4. 2L sin(1-2x)
1 2) lim(05) ¥ ;3) lim=———"-=7;
o )H“ 4-+12 H”( ) )H; 4x* -1
3x-1
" Iim(2X+3j - 5) limx(In(x +6 ) Inx).
X—>00 2x_1 X—00
2 x+m .
0 Iim3x 10x+3, 2)I m(05) T 3)| tgx + sin X ;
9 =3 3-+/6 +X 0 Jx*+a’ -a
2x+3
4) Iim(ﬂ) ; 5) limx(In(x—5)—1nx).
X—0 X+5 X—>00
XX
3x —TX+2 . sm(l X).
1) lim ; 2) lim271; 3) lim ;
) x—>2 5 / ) X—>00 ) \/_ 1
10 5x%-6
4) Ilm(x +jj : 5) limx(In(x+5)—1Inx).
X—>»00 X J— X—00
11 1) IimM 2) lim VX +1+x. ;3 lim _~sinx
x—1 /8+ _ X—>00 /X + /X+
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1) lim ; 3) lim ,
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2) 'JDJ(); 1“1‘] : 5) limx(In(x+4) - Inx).
) lim 2x* +5x -3  2) lim X+X* +6 3 lim tg(2x* +x) .
14 >3 J124x -3 o 3x+1 >0 x> +1—sinx
5x
4) Iim(ilj : 5) limx(In(x—2)-1Inx).
2 ; 2
1)| 2x° 2X"+3x-2, ) Iim\/x +4+x;3) Iimsm(x x);
" S22 J2—x 7 er 3fx4x o0 x.1g2X

2) nm( X6j_;5) limx(In(x+2) - Inx).

X—0

2X

2x +x-1 2 lim \/4x2+1+x_3)“mtg(x2+x)_
x—» 1 \J[__ \/_______ X—>00 \/;Zz_t:_gg ’ x>0 X . Sil1 3X ,

16 2x+5
4) Iim( 3x ) ; 5) limx(Inx —In(x—6)).
X—>00 X + 22 X—>00
) lim 2x° —11x+5 ) lim VX +1-4x° 3)| sinx
- NN O I R
2x+1
4) lim (6X+1j ; 5) limx(Inx—In(x+6)).
X—>00 ES)( _ 22 X—>00
2x —-9x+4 2 lim \/x +1+x ) . tg 9
18 ““x/_— 42 7 7T e (x2 \/x+ 1

X—>0

" |im(6x+ﬂ . 5) limx(Inx—In(x+6)).




Ne IIpeneinst
. 2XP-7x+3 . AUX*+9-x : sin7x
1) lim———; 2) lim————; 3) lim ;
19 x—3 W/?§__ _ :3 X—>00 1)(2 + zl x—»0'7 \/;Z_;rzi__
3x-8
2) Iim(5X+1) . 5) limx(Inx — In(x +5)).
X—0 ES)( _ :2 X—>00
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) Iim(5x+2j - 5) limx(Inx —In(x — 4)).
X—>0 Es)( _ ]_ X—>00

3anaua 4
Howmep BapuanTa 3a1aun onpeaensercs ¢ HOMOIIbIO TaOIUIIbI 10 NepBOi OYKBE UMEHH CTYEHTA.

Tabnuna. Beibop HoMepa BapuaHTa

Byksa A B B r i} EE | K3 ]| U K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O4d]| 0O | PUY |CW|TU| YV | @3 | X,1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh Ha HENpPepbIBHOCTh (YHKIMHM, HAWUTH TOYKH pa3pblBa M ONPEACTUTh WX THIL

[TocTpouth cxemaTudeckue rpaduku QyHKITHA.

Ne DOyHKIUU
2 _ .
X2 —3X+2 [x—4]. X © <X,
1 ) Yy=———"—;2) y=——;3) y=9-x+2,0<x<0;
-2 X—4"
3X, 0 < X<oo.
x> —10x+9 \x+0 8 2x+5, —e0 <x<0;
2 1) y= 9 ; 1 3) y=:¢2x+3,0<x<2;
B 038 7,  2<x<oo.
‘2 5‘ —X*+1, —0<x<0;
— X+
3 1) X 7X+12, =—;3) y=¢X+1 0O<x<2
-4 2X+5
4 2< X <00,
—X’, —oo<Xx<-2;
X*+7X+6 ‘X \/_‘ _
4 Hy=—-—"";2y 3) y=94x+4,-2<x<0;
+1 FEN
5, 0< X< o0.




DOyHKIUU

X' +2,—0o<x<-1

2 X+6
5 1)y:%);+3;2)y:%;3)y: 3X+2, —-1<x<0;
2, O<X<oo
; ‘ 3‘ — X, —w<Xx<0;
— X +
6 1)y=LX2+12;2 :—3;3)y: 2x+1,0<x<1;
X X+ 3, 1< X< oo
—-3x+1, _ -
7 1)yZMZ)y:M3) = X2+1 Oiox<<xlso’
2 x5 YTt TeEES
X 2X, 1< X<oo.
2X+2, — -1
A 1 _x2—4x+3_2) _‘X—G‘.B) _le2 g _;O:XX;.L
T x—1 x—6 YT T IENsh
3, 1<x<o0.
4x+1, —0o<x<0:
2_ X_ )
9 ) y="= 6);+8;2) =H;3)y: (x+1)2,0<x<1L;
- X 4, 1<x<ow.
, 6 ‘ 8\ X*+1, —0< x<0;
_ _ X —
10 1) :X E_)Xe ,Z)y:m,:ﬂy: X, 0<x<1,
X+1 1<Xx<oo.
i ‘ 9‘ —X*+2,-0<x<0:
X_
11 1)y:%;z)y:m;3)y: X+2, 0<XS2;
5, 2 < X< o0,
: By a1 \x 10\ — X, —w<x<0:
12 1)y:%;2)y:m;3)y: X, 0<x<3;
2X+1, 3< X <o
: iy 10 ‘2 1‘ 1-x%, —o<x<l;
— x—1.
13 1)y:%;2)y: 2)(_1;3)y: x—-1 1<x<4;
X+1 4<X<oo,
) ‘3 1‘ 3X+5, —w<x<0;
X" —5Xx+6 X—1, )
14 1) y=————32)y=———:;3) y=<(x-5),0<x<5;
VY= g Y=g 9 y=1(x-5)

1, 5<Xx<o0.




Ne DyHKINH
, ‘ 3‘ 2X +1, —0<X<0;
J— X_
15 ) y=" 1OX+16;2)y= ;3) y=4(x-1)",0<x<L
X—2 X—3
2, 1< X< o0.
(AX +5, -0 < X <0;
X* +5X+6 ‘X—Jﬂ_ _
16 1) y= ;2) Yy=—"+—;3) Y=15, O<x<2;
+2 X —~/3
X+1, 2<Xx<ono
* 1 5x+6 ax+1 L <x<h
17 1)y:§—iltiﬂ2)y=————;$y::XZ—L0<XS£
X+2 4x+1
k0, 1< X<oo.
X? —4xX — - )
18 1) y=———;2) y=———;3) y=<(x-3),0<x<1;
VY= Y= 9 y=1(x-3)
4, 1<x<oo0.
. gy sl b ﬂ 2X+2, —o< X< -1
- X +
19 Dy=5——39;§;ay=————;$y= x* -1 —-1<x<L
X—3 6X+1
4, 1< X< oo,
* 1 8x+15 2x+3 O mesx<h
20 ) y=2FOXED0. oy ET T gy ok, 0<x<3:
X+5 2X+3
5x+1, 3< X< 0.

KpaTkoe onucanue u perjiaMeHT BbIOJIHEHHS

3amaHus, TMpOBEpAEMbIE BPYYHYIO BBIMNOJHIIOTCS CTYIEHTAMH CaMOCTOSTEIBHO BO
BHEAyJIMTOPHOE BpeMsl, IPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOJPOOHbBIE PELICHUS
KOKIOW 3a7jaud CO BCEMHM MPOMEXKYTOUYHBIMU BBIYMCICHUAMU. PemeHus 3amad MOryT OBITh
BBITIOJIHEHBI OT PYKH B TETPaAsXx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa dopmyn. Bcee
rpaduky AOJHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAMHAT C coOmoieHueM Macuitaba. B ciyuae
PYKOIIMCHOTO BapUaHTa, MPUCHIIAETCS Ha MTPOBEPKY (POTO BBHITIOJIHEHHOTO 3a/1aHUSI.

Kpurepun oueHku:

3ananue 2, npoBepsieMoe BPYUHYI0, COJCPKUT 4 3aauu, Kax/10€ U3 KOTOPbIX OLIEHUBAETCS B
2,5 daa.

2,5 Gana BBICTABIISICTCS CTYJACHTY, €CIIH 33JJaHUe BHIIIOJHEHO B TIOJIHOM 00bEME;

2 Gasuta BBICTABJISIETCS CTYJICHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEéMe oT 80 % u BhIIIIE;

1,5 Gania BeICTaBNISETCS CTYJEHTY, €CJIM 3aJJaHue BBIIOJHEHO B 00bEMe 0T 60 % 10 79 %

1 Gann BeICTaBIIAETCS CTYJCHTY, €CIIU 3aJaHue BBIOJIHEHO B 00bEMe 0T 40 % 10 59 %

0,5 Gayina BeICTaBIsETCA CTYAEHTY, €CIIH 3a/laHKe BBINOIHEHO B 00bEéMe oT 20 % 10 39 %

0 GayIoB BBICTABIIAETCS CTYICHTY, €CJIM 3ajaHNe BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.3. TunoBblie BOMPOCHI W3 0aHKA TECTOBBLIX 3aJaHUM /JIsi NMPOMEKYTOYHOIO U
HUTOTr0BOI'0 TECTHUPOBAHUS
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7.3.0IIeH0‘leIe cpeacrea HﬂﬂﬂpOMe)KyTO‘lHOﬁ aTreCcTanuu 1Mo urToraMm OCBOCHHA

JTUCIHUIIINHEI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

Cemectp 1
No B .
OIPOCHI K 324€T
n/n p y
UucnoBas wmatpuua. JlelicTBus Haj MarTpuuamu (CIOKEHUE, YMHOXKEHHE Ha YHCIIO,
1 [yMHOXEHHE CTPOKHM Ha CcTOJIOEl, YMHOKEHHE MATpUIIbl HA MaTpHUIly, TPAaHCIIOHUPOBAHUE) U

YCJIOBHUS UX BBIITOJIHCHUS.

Omnpenenurens mMaTpuil 2-oro U 3-ero mopsakoB. OmnpeneauTeh MaTPUIIBI N-0TO TOPSIKA.
CBOIICTBa OTIPEICTTUTEIICH.

Martpuia obpaTHas K 3aJaHHON. Y CJIOBHS CYIIIECTBOBAHMS, CIIOCOO OTHICKAHUS

Munop maTpulibl. basucHblii MUHOP MaTpHIlbl, CHOCO0 €ro OTHICKAHUS.

Panr matpuiel v cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrema JIMHEHHBIX YpaBHEHMH ¢ n HEM3BECTHbIMM. MaTpuyHas (opma 3amucu CUCTEMBI.
[Ipumep. YciioBre COBMECTHOCTH CUCTEMBI JINHEWHBIX YPaBHEHUN

UTo Ha3bIBAIOT PEIICHHUEM CHUCTEMbl JIMHEHHBIX YpaBHEHH n HeW3BeCTHbIMH. Kakue
CHUCTEMBbl Ha3bIBAIOT COBMECTHHIMU M HECOBMECTHBIMH. Kak HalTH pelIeHue CHUCTEMBI C
[MOMOTIIHIO0 MAaTPHUITBI 0OPATHON K MATPHUIIE CHCTEMEI.

VYcnoBue CylmecTBOBaHWSA E€AVMHCTBEHHOTO PpEUIEHUS CHUCTEMBI JIMHEMHBIX ypPaBHEHHM.
Dopmynsl Kpamepa it oteickanus pemenus. [Ipumep.

OnmHopoaHasi cuctemMa JUHEWHBIX ypaBHeHUM. I[lpumep. Kakoe pelnieHue Ha3bIBaeTcCs
TpuBHAIbHBIM. [Ipy KakoM yCJIOBUM OTHOPOJHASI CUCTEMA HMEET HETPUBHUAJIbHBIEC PEIlICHUS

10

AJTOPUTM OTBICKAHUSI PEUICHUSI TPOU3BOJILHON CUCTEMBI JIMHEHHBIX YpaBHEHU. basucHelie u
CBOOOIHBIE HEN3BECTHEIE.

11

Bexkropel. KosmmHeapHOCTh, KOMITJIAHAPHOCTH BEKTOPOB.

12

JluHelHbIe onepalyy Hajl BEKTOPAMU: CII0)KEHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO.
Jlunelinass KOMOMHAIIMS BEKTOPOB.

13

JluneitHas 3aBUCUMOCTb BEKTOpPOB. CBSI3b MEXAY KOJUIMHEAPHOCTBIO W JIMHEHHOU
3aBHCHMOCTBIO JIBYX BEKTOPOB, MEXKIY KOMIIAHAPHOCTHIO M JIMHEWHOHN 3aBHCHUMOCTBIO TPEX
BEKTOPOB. JIMHEHHAS 3aBUCUMOCTh YE€THIPEX BEKTOPOB.

14

bazuc, pasnokenue BekTOopa MO 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJaHHOM Oaswmce.
OpToHOpMUPOBaHHBIN Oasuc. JInHelHbIE onepanuy HajJl BEKTOpaMU B KOOPJAMHATHOH (opMme.

15

HeKapTOBa CUCTCMaAa KOOpAHWHAT Ha IINIOCKOCTH M B IIPOCTPAHCTBCE. KOOpI[I/IHaTBI TOYKH H
BCKTOpPA B ,Z[CK&pTOBOﬁ CUCTCMC KOOPpJAMUHAT.

16

HpOGKL{I/IH BCKTOpPAa Ha OCb H €€ cBolicTBa. CBs3b KOOpAMUHAT BECKTOpa U €ro HpoeKHI/Iﬁ Ha oCH|
I[eKapTOBOﬁ HpHMOYFOHBHOﬁ CUCTCMbI KOOPAWHAT.

17

CKaJ'ISIpHOG IpOU3BCACHUC BCKTOPOB H  €Io CBOMCTBA. BBIpa)KeHI/Ie CKaJIIPHOTO
IIPOU3BCACHUSA YCPC3 KOOPAHWHATBI BCKTOPOB. BLIpa)KeHI/Ie JUIMHBI BCEKTOpPAa U YIjla MCKIY]
BCKTOPpAMKU YC€PC3 KOOPAHWHATBI BCKTOPOB.

18

BeKTOpHOG MMPOU3BCACHUC BCKTOPOB U €I0 CBOICTBA. BLIpa)KeHI/Ie BCKTOPHOI'O ITPOU3BCACHUS
UCPE3 KOOPAUHATHI BEKTOPOB. Hcnons3oBanue BCKTOPHOT'O ITPOU3BCACHMUS.

19

CwMemranHoe MMPOU3BCACHUC BCKTOPOB H C€Iro l"eOMeTpI/ILICCKI/Iﬁ CMBICII. BBIpa)KCHI/Ie
CMCIHIAHHOTO IMPOU3BCACHUA YCpPC3 KOOPAUHATBI BCKTOPOB. CBoiicTBa CMEIIAHHOTO
TIPONU3BCICHU . Hcnonps3oBaHue CMENIaHHOTO ITPOU3BCIACHU.

20

BLIpa)KeHI/Ie y'CJ'IOBI/Iﬁ KOJUIMHCAPHOCTHU, OPTOTOHAJIbHOCTH, KOMIIJIAHAPHOCTHU BEKTOPOB

21

[lonsitue 00 ypaBHEHMM JIMHUM Ha IUIOCKOCTH, YPaBHEHHHM IIOBEPXHOCTH W JIMHHUU B
POCTPAHCTBE. YpaBHEHHUE OKPYKHOCTH. YpaBHEHHE ChEPBI.




n/n

Bonpocsl k 3auéty

22

BriBos1 00111€T0 YpaBHEHUS MIIOCKOCTH.

23

Paznuunbie (opMbI 3alMCH ypaBHEHHs IUIOCKOCTHU: OOLIee; MPOXOJIIIeH depe3 3aJaHHYIo
TOUKY NEpPHEHAUKYISPHO 33JaHHOMY BEKTOpY; B OTpe3KaX; HopMmHpoBaHHOe. Kakyro
HGOPMAIIHIO O TUIOCKOCTH HEeCYT K03(h(PUIIMEHTHI 3TUX ypaBHEHUI

24

PaccTosiHne OT TOYKH [0 IJTOCKOCTH.

25

VYron MCKY IJIOCKOCTSAMMU. VcnoBue NapaJiyICJIbHOCTH U NCPHCHAUKYIIIPHOCTHU IUIOCKOCTEH.

26

YpaBHEHUs NPAMON B MTPOCTPAHCTBE: KAHOHUYECKHUE; MApaAMETPUUYECKUE; NPOXOJALIEH Yepe3
nBe 3amaHHbie ToukHw. Kakyro wuHpOpMamuioo o mnpsMoi HecyT KOA((UIMEHTH ATHX
YpaBHEHUH.

27

VYros Mexay NpsMbIMHU B IIPOCTPAHCTBE. Y CJIOBHUE MAPAUIEIBHOCTH U NEPIEHAUKYIIPHOCTH
[IPSIMBIX.

28

Yros mMexay npsMOM M IUIOCKOCTBIO. YCJIOBHE IMAPAUIEIBHOCTH M IMEPHEHIUKYIIPHOCTH
[PSIMOM U TUIOCKOCTH.

29

YpaBHeHHE NPSAMOI Ha MIIOCKOCTHU: 00111ee; C YIIIOBBIM KOA(POHUIIMEHTOM: IPOXO el uepes
3aJJaHHYIO0 TOUKY; MPOXOAsIIEel uepe3 J1Be 3aaHHble Toukd. Kakyro nHpopMainio o npsiMoin
HecyT KO (UIIMEHTh! STUX YpaBHEHUM.

30

Yros Mexay NpsMbIMH Ha IUIOCKOCTH. Y CIIOBHE NApaJIEIbHOCTH U MEPIEHIUKYIIPHOCTH
[PSIMBIX.

31

JluauKu BTOpOTO MOpsiika Ha riiockoctu. OOmiee ypaBHEHUE, OCHOBHBIE THUIIbI JIMHUNW M UX
KAaHOHUYECKUE YPAaBHEHHSI.

32

Onnunc, runepOoia, napadosna. KaHoHn4eckne ypaBHEHUs!, XapaKTepUCTHKH, CBOMCTBA

33

[ToBepxHocT BTOpOro mnopsiaka. OCHOBHBIE THIIBI TOBEPXHOCTEM W HMX KaHOHWUYECKHE
YPaBHEHUS.

34

HccnenoBanue Gopmbl MOBEPXHOCTH BTOPOTO MOPSIIKA METOJOM CEUEHUH.

35

Uto Takoe ¢yakuus. Ilpumep. CrnocoObl 3amanus ¢yHkuu. OOgacTh ompeneacHus
dbyaknun. Cnoxuas Gyakuus. [Ipumep.

36

OcHOBHBIE AJIeMEHTapHble PYHKIIUU U UX rpaduku. DnemenTapHas ¢Gyakuus. [Ipumep

37

[Ipenen ¢ynkmuu. beckoHedHO Majbie W OECKOHEYHO OO0bINHMe (PYHKIIMH, CBSA3b MEKIY
HUMU

38

CBoiicTBa OECKOHEYHO MAJIBIX (DYHKIIHA.

39

CaoiicTBa nipeenioB GYHKIUNA. 3aMedaTeNIbHbIC TTPEICTIbI.

40

HenpepriBHOCTh hyHKIMM B TOuKe. CBOICTBa (PYHKIIMH, HEIPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMPEPHIBHOCTH AIEMEHTApPHON (PYHKIIMHU U €€ MCIOJb30BaHUE TTPH BBIYMCICHUHT
MpECIIOB.

42

CpoiicTBa (h)yHKIIMIA, HEMTPEPHIBHBIX HA 3aMKHYTOM MHTEPBAJIE.

43

Touku pa3pbiBa GyHKINU U UX KJIacCUDUKALIUS.

7.3.2. Kpurepuu 1 HOPMbI OLIEHKH

Cemectp

®opma
NPOBECHUS
NPOMEKYTOYHOMI
arTecTaluu

Kpurtepuu u HOpMbI OLlEeHKH

1 3auér

Crynent Habpan 40 u 6onee
«3aYTEHO» 0aJuI0B MO pe3yabTaTaM OCBOCHMS

Kypca

Crynent Habpan menee 40
«HE 3aYTEHO» 0aJuI0B MO pe3yabTaTaM OCBOCHHS

Kypca







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

8.1. O6s3aTesibHAasI TUTEPATYypa

Ne
n/n

ABTOpr, COCTaBUTC/IN

3arsiaBue (3aroJioBoK)

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-
MeToAnYecKoe nocooue,
NPAKTUKYM, Jp.)

I'ox n3panusa

KoauuyecTBO B
HAY4YHOI
oudanorTexe /
HaumenoBanne 95C

Iumauges B.C.

Bricmiast maremaruka : yueonuk / B.C.
Iuna4ues. — Mocksa : MH®PA-M, 2019.
— 479 c. — (Bricmiee obpazoBanue). —
www.dx.doi.org/10.12737/5394. - Texkcr :
anekTpoHHbIH. - URL:
https://new.znanium.com/catalog/product/99
0716

VYueOHUK

2019

9BC
“ZNANIUM.COM”

Pxesckuii C.B.

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

YyeOHuk

2018

OBbC
“ZNANIUM.COM”

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

Maremaruka : yue6. mocodue /

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 c¢. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TeKcT : 3JE€KTPOHHBIMN. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebOHoe rocodue

2019

9bC
“ZNANIUM.COM”

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

MaremaTrKa B IpUMepax | 3ajadax : y4eo.
nocobue / O.M. Jlertspesa, JI.H.

YuyebHoe mocodue

2019

OBbC
“ZNANIUM.COM”




Tun (yueOHuk, yueOHoe

KoaunyecTtBo B

Ne nocodue, yue0Ho- 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). - TekcT :
anekTpoHHsbI. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. lonoiHMTE/IbHAS JIUTEPATypa
Tun (yueOHHMK, yueOHOE Konnqecnio i
Ne nocooue, ydae0Ho- Hay:nou
w/n ABTOpBI, COCTABUTEIHN 3araaBue (3aroJioBOK) MeTOIHYECKOE oCoBHe, I'ox n3nanus oudamoTeke /
HpPaKTHKYM, Ap.) HanmeHnoBanue
IbC
1 | Ky3nemnos JL.A. COopHUK 3a/TaHHI 110 BBICIIEH MaTeMaTHKE. VYyebHoe mocodme 2015 9BbC
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 // DAEKTPOHHO-ONOIHOTEYHAS
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obOpamenus: 25.10.2019). — Pexum
JOCTYTA: JUIsl aBTOPU3. TOJIb30BaTENeH
2 | ®ummnosa E.E. | Marematuka: Yueonoe nmocooue / E.E. VYuebHoe mocodue 2015 2ObC
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 : anexkrponnsblid. - URL:




Tun (yueOHuK, yuedHoe

KoanyecTtBo B

Ne nocooue, yaeoHo- Haysmon
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBoOK) I'ox n3nanus onodauoTeke /
n/n MeToAnYecKoe nocooue,
NpaKTHEYM, Ap.) HaumeHoBanue
P » AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycosa B. ., Bricmas maremaTuka. 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
yausepcureT, DbC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
ANEKTPOHHBIN // DAEKTPOHHO-OMOINOTEYHAs
cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mara o6pamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUIsl aBTOPU3UP. MOJIb30BaTEeH




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

- WebofScience[ DnexTpoHHBIN pecypc] : MyIbTHAMCHUILIMHApHAs pedepaTuBHas 0Oasza
nanubix. —  Philadelphia:  ClarivateAnalitics, 2016- . - Pexum  noctyma
apps.webofknowledge.com. — 3ari1. ¢ skpana. — 5I3. pyc., aHIL

- Scopus[DaekTpoHHbIii pecypc] : pedepatuBHas 0a3za mganabix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f13. pyc., aHrIL

- Elibrary[ OnexrponHnslii pecypc] : HaydHas 3ieKTpoHHas Ombiamoreka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

- SpringerLink[Dnexkrponnsiii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum poctyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHriI.

- ScienceDirect[ DeKTpOHHBIN pecypc] : KOJUICKIHUS SJIEKTPOHHBIX KHHT H3JaTelhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxkum poctyma : sciencedirect.com. — 3arj. ¢ skpaHa.
— 3. aHri.

- NEICON[OnexkrtpoHHblii pecypc] : ayeKTpoHHass HHGOpManus : apXuB Hay4yHBIX
xypHasoB. — Mocksa : HOMKOH, 2002— . — Pexxum noctyma : neicon.ru/resources/archive. — 3ar.
C KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeuyeHb MPOrPAMMHOI0 00ecTeYeHu sl

No Hanmenosanue IO PexBu3UTEI norOB?pa
n/n (nata, HoMep, CPOK JAelCTBHS)
1 Windows JHoroeop Ne 690 ot 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOIHO

8.5. Onucanue MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOI I OCYIEeCTBJIEHUS
00pa3oBaTeIbHOIO NMpolecca Mo JUCHUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00paTOpHUii, MACTEPCKUX H

Ne Jp. 00beKTOB JIJIsl IPOBeIeHU s

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

padoThl o0yyarommxcs (HoMep ayAMTOPUM)

IlepeyeHb OCHOBHOI0 000PY/10BAHUS

AynuTtopus BeOKOH(pEpEeHIINH. OKkpaH TEJIeBU3UOHHBIMN, IMpMa,
YueOHast  ayautopust Ui TIPOBEICHHS | IPOKEKTOP Ha IITAaTUBE. CTOJ
3aHSATUA  JIGKIIMOHHOTO  Tuma. Y4eOHas | mpernojaBaTelbCKU, CTYIN
aymuTOpus AN TPOBENEHUS  3aHATHH | MpernojaBaTelbCKU, TpaHCIapaHT-

CEMHUHAPCKOro TUMa. Y4yeOHas ayIuTopus Ui | MepeTsKKa, CHCTEMHBIH OJIOK.
1 | KypcoBOro MPOEKTHUPOBAHUS (BBIMOJIHCHHS
KYpCOBBIX Pa0oT). YueOHas ayauTopus Uis
MPOBEJICHUS] TPYNIOBBIX U WHIUBUAYATbHBIX
KOHCynbTallMii Y4eOHas ayauTopus JUis
MPOBENICHUS 3aHITUNA TEKYIIET0 KOHTPOJS U
npomexyrounoii arrecrarun (YJIK-810).

[Tomemenne s camocTosATeNbHOM paboThl | CTOJBI y4EHHUYECKHE, CTYIbs
2 | crynenros (I'-401). yuenndeckue, [IK ¢ BeixomoM B ceTb
HNurepHer




