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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIC MOTYT MOTPEeOOBATHLCS JOMOJIHUTEILHO B MPAKTUYECKON M HCCIIEI0BATEIbCKOW pabore,
dopMUpOBaHHE  MaTEMAaTHYECKOrO,  JIOTHYECKOrO0 W QJTOPUTMHUYECKOTO  MBIIUICHHS,
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL W TPAaKTUKW, HAa OCBOSHHHM KOTOPBIX Oasupyercs JaHHAs JAUCHUILIMHA:
«MaremaTuka (IIKOJBHBIA Kypc)», «Anredpa (IIKOIbHBINA Kypc)», «I'eomMeTpust (IIKOIbHBINA KypC)»,
«Anrebpa 1 Havaa aHaM3a (IIKOJIBEHBIA KypC)».

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJISI KOTOPBIX OCBOCHUE AHHON IUCIMILIMHBI HEOOXOAMMO Kak
npenuiecTByromee: «Bpicmas Marematuka 2», «Bbicmias wmarematuka 3y,  «Dusukay,

«Teoperndeckne OCHOBBI dJIEKTPOTEXHUKN».

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dDopmupyeMbie U
NHIuKaTOpPbI J0CTHKEHUS
KOHTPOJIUpyeMble S ——— IInanupyemsle pe3yJibTaThl
KOMIIEeTeHI[UH (KOZL 1 HaHMEHOBaHIE) 00yueHus
(Ko ¥ HAMMEHOBAHUE)
OIIK-3. CnocoGen OI1K-3.1 Ipumensier 3HaTh:
MPUMEHSTh MAaTEMaTHYCCKHIT armapar 1. OcHOBHBIE TIOHATHSI MATEMATUKH,
COOTBETCTBYIOLIHH AHAIMTHYECKON reoMeTpuy, | METOJBI PELICHHS 33712, a TAKKE HX
¢buzuko- NMHeiiHOiT anreGpsy, Teopun | TPHIOKEHUS B IPOYECCHOHANBHBIX
MaTeMaTHYeCKui TP IeIIOB JUCLMIUIMHAX, METOBI cOOopa aHanu3a
anmapar, METO/bI 1 00pabOTKH MHPOPMAIUH.
aHaIu3a u 2. MeTo/ibl peleHns MaTeMaTHYeCKUX
MO/JICIIUPOBAHUS, 3aj1a4 J10 YUCIIOBOT'O WJIU IPYrOro
TEOPETHUYECKOTO U Tpebyemoro pesynbTaTa (rpaduka,
9KCIIEPUMEHTAILHOTO (dbopMyIIbI U T.11.)
UCCIIeIOBaHMsI IIPH 3. OCHOBHBIE TIOHSTHS U METOJIBI
peleHnu JMHEWHOU U BEKTOPHOM anreOpsl,
po¢eCCUOHATIbHBIX aHATTMTHYECKON TeOMETPUH, TEOPUHU
3aja4 IIPENIETIOB.
YMersn:
1. Pemath TUMIOBBIE MaTeMaTHIECKHE
3a71auu
2. CaMOCTOSATEIEHO MaTeMaTHIECKU
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYYHBIC 33]1auH,
IIPOBOJIUTH CTPOTHE MaTeMaTHYEeCKHe
paccyxaeHus.
3. OnepupoBath aOCTPaKTHBIMU
00BEKTAMU U KOPPEKTHO UCIOIb30BATh
MaTeMaTHYeCKUe MOHATHS U




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUSE
KOMIIETEeHIH i
(Kox ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

CUMBOJIUKY JIJISl BEIPAKCHUS
KOJMYECTBEHHBIX U KAUECTBEHHBIX
OTHOLIIEHUHN 00OBEKTOB.

4. TlepeBoauTh MHKEHEPHBIC 3a/1a4U C

ONHMCATEIBHOTO S3BIKA Ha S3BIK
MaTeMaTUKH, TPUMEHSITh METOIbI
MaTEeMaTHYECKOT0 aHaIM3a JIJIsI
pelLICHHS MHKEHEPHBIX 3aJ1a4

5. Pemars cucTeMbl JIMHEHHBIX
YPaBHEHUM, COCTABIISITh YPABHEHUS
MPSAMBIX U KPUBBIX JINHUHN Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
ITOBEPXHOCTEN BTOPOr0 NOPSIIKA.

Bnaners:

1. MeromaMu MaTeMaTHYECKOTO
OIMCaHMS TUIOBBIX 3a7a4 U
HMHTEPIPETAIMH MOTYy4EHHOTO
pe3ynbTaTa.

2. CnocobaMu HarjIsIHOTO
rpauIecKoro npecTaBICHUS
pEe3yIbTaTOB MCCIICIOBAHUS.

3. HaBblkamu nprMeHeHUs
COBPEMEHHOTO MAaTEMaTHYECKOTO
MHCTPYMEHTApUS JIJISl PEILICHUS
MaTeMaTHYECKHX 3aJad

4. MaTteMaTH4ecKol JOTHUKOM,
HeoOXxoIuMoM Juist popMHUpOBaHUS
CYXKJIGHUH 110 COOTBETCTBYIOIINM
po)eCCHOHANIBLHBIM TTpo0JIeMam




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

asireOpa

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| bamabl | UHTEpakTHB, 4.
(paznen) PaGOTbHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Moayis 1. Jlek 1 Marpuiisl. [lelicTBUS HaJl HUMU. 1 2 - -
Jluneiinas O6patnas marpuna. OnpeaenuTeny U ux
anreOpa CBoOliCTBa. BrIunciienne onpeaenuTenei
Monyns 1. IIp1 HccnenoBanue cucreM JIMHEWHBIX 1 2 - -
JIuneitnas ypaBHeHuit. Teopema Kponekepa-Kanemiu
anreOpa Pemenue cucrem TMHEUHBIX YPAaBHEHHI
metonamu Kpamepa, ['aycca u cpenctBamu
MaTPUYHOTO UCYUCIICHUS
Monyns 1. Cp Marpuiisl. Onpenenurend. CucTeMbl 1 20 - -
JInnelinas JMHENHBIN alreOpanvyeckux ypaBHEHUN
asreOpa
Mopyns 1. Cp KonTponbnas pabota 1 mo teme 1 20 - - KonTponbnas padora 1
JInHeitnas "Jlunetinas anredpa no teme "Jluneinas
asireOpa asireopa”
Monayns 2. Ip 2 BexTops! u aelictBus Haj HUMHU. basuc. 1 2 - -
BekropHas [Tepexon ot ogHOrO Ga3uca K Ipyromy.
anredpa CkansipHoe, BEKTOPHOE, CMEIIIaHHOE
IIPOU3BE/IEHNE BEKTOPOB B AEKapTOBOM U
MIPOU3BOJILHOM Oa3zuce
Monyns 2 Cp OcCHOBHbBIE OHATHS BEKTOPHO anreopsl. 1 20 - -
BektopHas bazuc. Ilepexon ot omHoro 6asuca K
anreOpa apyromy. CkaisipHOE, BEKTOPHOE,
CMEIIIaHHOE MPOU3BEJCHHS BEKTOPOB
Monyns 2 Cp KonTponpnas pabora 2 1o Teme 1 20 - - KonTponbuas pabota 2
BekropHas "BekTopHas anredpa" o Teme "BekropHas

asireOpa”




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyns 3 Jlex 2 ITonsTre 06 ypaBHEHUH JIMHUU Ha 1 2 - -
AHaIMTAYECKAS IJIOCKOCTH. Y paBHEHHMS IPSIMON Ha
TEOMETPHUSI miockocTH. [ImockocTh B poCcTpaHCTBE.
[Ipsimasi Ha TJIOCKOCTH U B IPOCTPAHCTBE.
IIn0CcKOCTH B IPOCTPaHCTBE
Monynsb 3 IIp 3 Kpussie BTOporo nopsiaka. DIuIic. 1 2 - -
AHaMTAYECKAast ['uniep6oma. [Napabona. Kpussie BToporo
reOMETpPHUS MOpsIKA B MOJIIPHON CUCTEME KOOpMHAT.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
[{unuHapryecKkre MOBEPXHOCTH.
KoHnunueckue noBepxHOCTH U IOBEPXHOCTH
BpallleHus
Monyns 3 Cp IIpsimas Ha nnockoctu. Ilnockocts n 1 22 - -
AHaIMTHYECKas npsiMasi B mpoctpaHcTse. Kpubie BTOporo
TEOMETPHUS nopsika. [ToBepxHoCcTH BTOPOTo nopsika
Monynsb 3 Cp KonTponbnas pabota 3 o teme 1 20 - - KonTponbnas pabota 3
AHaIuTHYECKas "AHalnuTHYECKask TEOMETPUS o TeMe "AHanuTHyecKas
TEOMETPHUS reomMeTpus’
Monynb 4 Ilp 4 @ynknus. [lonsTue, OCHOBHBIE 1 2 - -
Bgenenue B XapaKTEPUCTHKH, CIOCOOBI 3aaHuUs.
MaTeMaTUYeCKUI OcCHOBHBIE dJIEMEHTApHbIE QYHKIIAH.
AHAITN3 ObparHas u cnoxHas pyHkuu. [penen

¢byukun. beckoneuyHo Maibie U
6eckoHeuHO Ooblue QyHKIMH, CBSA3b
Mexay HuMH. [lepBbIii U BTOpO
3aMeuaTeNIbHbIE PEEIIbI.




Bux } ®opMbI TEKYLIETO
Monyas . HaumeHoBaHHe TeM 3aHATHH KOHTPOJIS
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyins 4 Cp DOneMeHTapHbIe (YHKIIUU U UX CBOICTBA. 1 22 - -
BBenenue B IIpenen nocnenoBarensHocTu. [Ipenen
MaTEMaTHYECKUI ¢yukun. HerpepbIBHOCTD QyHKIIUU.
AHaAIN3 OKBUBaJICHTHbIEC OECKOHEYHO MallbIe.
Monyns 4 Cp Konrtponsnas padora 4 o teme 1 20 - - Konrponsnas pabdora 4
Beenenue B "BBenenue B MareMaTU4eCKUii aHaIu3' o teMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKUi aHau3"
AHAIIN3
ITA [TpomesxyTounas arrectanus (3a4éT) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe 1-
43
Hroro:| 180 -



5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnunnuue "Briciias maremaTtuka 1" ucnonas3yrores:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHrpoBaHHoro oO0ydeHus (MpeaiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3JIaHu, pecypcoB cetu MHTepHeT).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
IpenoaaBaTelb u3jiaraeT OCHOBHbIE, HanOoJIee CI0KHBIC MOHSATHUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIS BHITIOJTHEHUS] CAMOCTOATEIbHOM PaboThlI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
n3ydyaeMoil nucuuiivisl "Beiciiast marematuka 1". XenarenbHo ocTaBiATh B pabOYMX KOHCIEKTaX
MoJis, Ha KOTOPBIX JenaTh IMOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XKHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJUTOPHOE BpeMsl IO 3aJaHUuI0 U TpuU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMoCPEICTBEHHOTO YUacTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B xoze moAroToBKHM K MPAaKTUYECKHM 3aHATHAM CIEAYeT U3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha npakTudeckux 3aHATHSX CTYACHTHI pEIlaloT 3aJau o] PyKOBOJCTBOM IpPEIo/iaBaTels.
[TpakTHueckue 3aHATUS TMOCBSAILIEHBl M3YUYEHHUIO Hauboyiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCITUTIMHBI U CITYKaT JUISl 3aKpeTieHUs] H3y4eHHOT0 MaTepHarna.

BaxxHbIM KpHUTEpHEM yCBOSHHS TEOPHUH SIBIISIETCSI YMEHHE pellaTh 3a/1a4d Ha TPONICHHBII
marepuan. Ilpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pelIeHHs, HCXOId U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pelieHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrojaraTth B CTPOTOM MOPSAKE, OTAENss BCIOMOraTeiabHbIE
BBIYUCIICHUS OT OCHOBHBIX. [ToJTydeHHBII OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHHs MOAyNns CTYIEHTBl CaMOCTOSTEIbHO BO BHEAYAUTOPHOE BpeMs
BBITOJIHSIOT KOHTPOJIBHYIO paboTy U CHAlOT €€ MpenoaBareiio Ha IPOBEPKY A0 3a4€THOM Helenu.
3amaHusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBIMOJIHEHBl AKKYpaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENbHBI B KAXK/I0M 3a/laHUH.

Ha 3auére BbIsCHsSETCS, NMpEXIEe BCEro, OTYETIMBOE YCBOCHHE BCEX TEOPETUYECKUX U
NPaKTUYECKUX BOIPOCOB IMPOrpaMMbl M YMEHHME NPUMEHSTH IOJNyYEHHbIE 3HAHUSA K PEIICHHIO
npakTHueckux 3anad. OmpezneneHusi, TEOPEMbl, MpaBUia JIOJKHBI (OPMYIHUPOBATHCS TOYHO U C
NOHMMaHMEM CYIIeCTBa Jefla; PEUICHHE 3a7ad B MPOCTEUIINX CIIydasX JOJDKHO BBIIOJIHATHCS Oe3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padbora JoJKHA OBITh c/ieaHa akKypaTHO



u 4érko. ToNbKO TpuM BBINOJHEHUWM OSTHX YCIOBUH 3HAaHUS MOTYT OBIThb IPU3HAHbI
YZIOBJIETBOPSIOLIMMH TPEOOBAHUAM, IPEIBSABISEMBIM IPOIPAMMOIL.

IIpy moaroroBke K 3a4€Ty CTYIAEHT NOJDKEH IOBTOPHO M3Y4YUTh KOHCIEKTBI JIEKLUUN WU
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPy, IPOCMOTPETh PELICHUS OCHOBHBIX
3aJa4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, & TAKKE COCTABUTh ITMCbMEHHBIE
OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

1 OIK-3.1 KOHTI'ﬁ')OJIBHa;SI pabora 1 H(')' TeEME
Jluneiinas anre6pa

1 OITK-3.1 KOHT'I')OJIBHaSI pabora 2 H(z‘ TEMe
BekTopHast anrebpa

1 OIK-3.1 K"OHTPOJIBHaSI pabota 3 o Telxge

AHanuTHYeCKas reOMeTpHsl
1 OITK-3.1 . KonTponbnas pabora 4 1o TeMe )
BBenenue B MaTeMaTHueCKUi aHAIIN3
1 OIIK-3.1 Bomnpockr k 3auéty NoNe 1-43

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KontpoJubHas pa6ora 1 mo teme "JIuHeiinas aareopa'
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3agaua 1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ TpeMs criocobamu: o ¢popmynam Kpamepa,
MeronoM ["aycca u cpeacTBaMyu MaTpuyHOTO UCUUCIICHUS.

Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. CucreMa JHHEHHBIX YpaBHCHHUU Bap. ypaBHeHl/If/'I
A, + 2%, - X +X, = -12, X — X, — 4%, +9X, =22,
1 % X, + X, 5%, +2x, = -9, 11 X, +2X, —4X, = -3,
-2%  + 5, 6x,+3x, = -8 2X, —3X, + X, +5X, =-3.
4x, - 3%, X, - X = 2 X, + X, —6X; —4x, =6,
2 X - 2%, X, - 4x, = -2 12 2X, 43X, +9%; +5X, =6,
{ 2%+ X = A+ X, = 6 {3@ +4X, +3X; —2x, =12.
X, — 2X, + X, +2 X, = 1, =X, —9X, —4X; =8,
3 X, — 2X, + X35 - 2x, = -3, 13 {le +7X, +3X; + X, =6,
X - 2% + X + 6x, = b 3x, +5X, +2X, + 2%, = 4.
X, — 2% + X, - X, = 1, X, + X, +3%, —2X, =1,
4 X, + 2X, — X3 + X, = 3§ 14 {2X1+2X2 +4X, - X, =2,
X, — 6x, + 3 - 3x, = -L 4%, +4x, +10x, —5%, =4.
X, X, — X + 2x, = 3 X, —2X, + X, =3,
5 X, X, — X — 2x, = -1 15 3X, — X, —2%; =1,
X X, = X% + 6x = T 2%, + X, —2X, — X, = 4.




Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema TUHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
2X, + X - X, = 2, X, + 77X, —2X; +3X, =3,
6 2% = X + X, = 2 16 3X, +5X%, + X, —2X, =5,
2, + X, o+ X = 4 — 2%, +5X, —=5%, + X, = —4.
8X, 6x, + 4x, + 2x, = 16 — 2% + X, =3y + X, =4,
7 8x, - 6x, + 4x, - 2x, = § 17 4x, + 77X, —2X; —2X, =6,
12x, - 9%, + 6x, + X, = 20. 2X, +8x, —5X, — X, =—10.
2X, + X, + X, = 5 X, —2X, + 4%, +3X, =9,
8 2X, + X, — X, = 3, 18 2%, +3X, + X3 +2X, =4,
4x, — 2X, + X, + 3x, = T. 4%, — X, +5%; + X, =6.
2x, — X, + X + X, = 3 X, + X, + 2%, +2X, = -1,
9 2%, — X, 4+ 2% - X, = 2 19 2X, — X, + 2%, — X, =4,
6x, - 3x, + 4x, - 3, = -l 4X, + X, +6X, +5x, =—6.
X, — 2X, + X, + X, = 1 2%, + X, +3%X; + X, =11,
10 X, — 2%, + X, - X, = -1 20 2X +3X, + X, — X, =1,
X, — 2X, + X, + 5x, = 5. 3X, +2X, + X3 +2X, =5.
3agaua 2
HCCJ’IGI{OB&TB W HAUTH 06]].[66 PEIICHUC CHCTCMbI JIMHEWHBIX OJIHOPOJHBIX ypaBHeHHfI.
Howep Cucrema IMHEHHBIX ypaBHEHUIN Howmep Cucrema TMHENHHBIX YpaBHEHHM
Bap. Bap.
3x, +3X, + 5%, —2x, =0, X, — X, —4X; +9x, =0,
1 2X, + 2, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, + 2%, +4x%, =X, =0. 2%, —3X, + X3 +5x, =0.
X, —3X, + 71X, +17%, =0, X, —3X%, —4X;+ X, =0,
2 8x, —6X, — X, —5X, =0, 12 5, —8X, —2X; + X, =0,
4x, —2X, +3X, + 7x, =0. - 2%, — X, —10x; —5x%, = 0.
X, +4x, —3X, +6x, =0, 7%, +5X, —3%; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3%, +2X, —3%X; +2X, =0,
X, + 7X, —10x, + 20x, =0. X, + X, +3%X;, —3X, =0.
2X, — X, +3X, = 7X, =0, 2%, +2X, +8%, —3x, =0,
4 6X, —3X, + X, —4X, =0, 14 3X, +3X, +5%;, —2x, =0,
4x, — 2X, +14x, - 31x, =0. 2%, +2X, +4%,—X, =0.
2X, +5X%, + X3 + 3%, =0, X, + X, =3X%; +2X, =0,
5 4%, + 6X, + 3%, + 5%, =0, 15 2X, —3X, + X, — X, =0,

4x, +14X, + X, + 7x, =0.

4%, — X, —5X; +3X, =0.




Howmep . . Howmep N .
Bap. CucremMa TMHEHHBIX YpaBHCHHUU Bap. Cucrema TUHEHHBIX YpPaBHCHUU
3X, +2X, + 2%, +2X, =0, X, +3X, =Xy +2X, =0,
6 2X, +3X, + 2%, +5x, =0, 16 2X, +5X, —8x; —5x, =0,
9x, + X, +4x; —5x, =0. X, +4X, +5%; + X, =0.
9x, —3x, +5x%, + 6%, =0, 3X, —2X, —5X; +4Xx, =0,
7 6X, — 2X, + 3%, + X, =0, 17 6X, —4X, +4X, +3X, =0,
9X, + X, + 4X; —5%, =0. 9x, —6X, +3X%, + 2%, =0.
2X, + X, + 7%, + 3%, =0, 5%, —5x%, +10x, — X, =0,
8 4%, + 2X, + 3%, + 2%, =0, 18 SX, + X, + X, + X, =0,
AX, + 2X, + X, + 2X, =0. X, + 77X, +4X, +3X, =0.
3X, + 2X, +5X, +4x, =0, 7% +5X, +3X; +6X%, =0,
9 2X, +3X, + 6X, +8x, =0, 19 2X, — X, — X3 +4X, =0,
X, —6X, —9x; — 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; +3%, =0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponsHast pabota 1 mo Tteme "JluHeiiHas anreOpa" BBINONHAETCS CTYACHTaMH
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpeMsI U JOJKHA OBITh CllaHA MPEIo1aBaTeI0 Ha IPOBEPKY 10
3auéTHOI Henenu. Ha BbINoIHEHHE KOHTPOIbHOM paboTsl oTBoANTCs 20 yacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33]1a4 ONPEAEIISAIOTCS C TOMOIIBI0 Ta0IHIBI 1, MpuyeM HoMep BapraHTa KOHTPOJIbHOU
3a1aun 1 HaXoAUTCs 1O MepBoi OyKBe (paMUIIMM CTYJEHTa; a HOMEp BapuaHTa KOHTPOJIbHOH 3a/1a41
2 HaXOJUTCS MO MEepBOM OYKBE UMEHHU CTY/CHTA.

Tabmumna 1
bykBa A b B r Jil| E.E K3 )51 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,51 I1 P4 cuI | T,II1 Yy (OX6] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOIBHBIX PadOT HEOOXOIUMO CTPOTO MPHUACPKUBATHCS yKa3aHHBIX
HIDKe TpaBuil. Pa0oThl, BBITONHEHHBIE 0€3 COOMIONCHMS ATHX MPABWI, HE 3aYUTHIBAIOTCS W
BO3BpAIIAIOTCS CTYACHTY IS TEpepadOTKH.
1. Kaxxnast KoHTpOabHas paboTa T0KHA OBITh BBIMOJIHEHA B OTJIECIBHON TETPAIN B KJIETKY CHHHUMH
WIK YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATh TOJNs IMUPUHOW 4 - 5 cM Ui 3aMedaHuid
pEIeH3eHTa.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETPaaul JOKHBI OBITH SICHO HAmWCaHbl (paMuius, UM U
OTYECTBO CTYJ/IEHTa, Ha3BaHHWE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh Ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBeleHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE paOOTHI CJIETyeT MOCTABUTh J1aTy €€ BHIMIOJHEHUS U MOAMKICH CTYEHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 337]a41, YKa3aHHBIC B 3aJIaHUU, CTPOTO IO TOJ0KEHHOMY
BapuaHTy. Pemenns 3aqa4 Halo0 pacrosarath B MOPSIKE BO3PACTaHUS X HOMEPOB.
4. Tlepen pelieHUeM KakJA0W 3a/1a4d HAJ0 MOJHOCTHIO BhIUCATh €€ ycnoBue. Ecin ycinoBue 3agaun
uMeeT OOyl (GOPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CieayeT oOIIue aHHbIE 3aMEHUTH



KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mNpucTynaTe K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pelIMB JIOCTATOYHOIO KOJIMYECTBA 33Jady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT TOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TPEOOBaHUE.
5. B mpopenien3upoBanHoii paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y Y4ECTb €r0 PEKOMEHIALMU U COBETHI. PelieH31n M03BOJISIOT CTYAEHTY CY/IUTh O CTEIIEHN YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha JKelaTeIbHOe
HampaBjIeHue pPabOThI; MOMOTAIT CHOPMYIUPOBATH BOMPOCHI JUISI TOCTAHOBKUM HUX TEpen
npenogaBarenieM. 3auTEHHbIE KOHTPOJIbHBIE Pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WIM SK3aMEHa.

Kpurepum oneHku:
- OLICHKA «3aYTEHO) BBICTABJISAETCS CTYJIEHTY, €CJIM IPABUIIBHO BBIITOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/AEHTY, €CJIM IIPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.2. KonrpoJjbHas padora 2 no reme ""Bexropuas aiareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHU

3agaua
[To koopauuatam BepmuH nupamuasl ABCJL cpencTBaMu BEKTOpHOH anreOpsl HAUTH:

1) nnunst pedep AB u AC;

2) yron mexny pedbpamu AB u AC;

3) momans rpanu ABC;

4) nmpoekuuto Bektopa AB u AC;

5) o0beM mUpamMHuIbL.

Howmep | Koopaurats Toukn | Koopauuats! Touku | KoopauHaTsl Toukn | KOOpIMHATE 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;42)
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)
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)




Howmep | Koopaunate! Toukn | Koopaunartel Toukn | Koopaunate!l Toukn | KoopauHatsl Touku
Bap. A B C |

14 (3;-5;2) (4,51) (-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) (3;1,7) (3:-4;-1)

20 (2;2;0) (-2;3;-2) (2;-3;3) (1;5;5)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KoutponbHast pabora 2 mo Tteme "BektopHas anreOpa" BBINOJTHSETCS CTYACHTaMU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpEMS U AOJKHA OBITh ClaHa MPEI01aBaTeI0 Ha IPOBEPKY 10
3au€THON Henenu. Ha BbImonmHeHUE KOHTPOJIbHOIM paboTsl oTBoauTcs 20 yacoB. Homep BapuanTa
KOHTPOJILHOH 33/1a4H OTPEACISIETCS 10 TIepBOi OyKBe (haMMIINU CTYIEHTa C TOMOIIBIO Ta0IHIb 1 .

Tabmuua 1
BykBa A b B r )i EE | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBsa M | HIO | 0,4 11 PY | CI | TII vy DD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOTHEHUH KOHTPOJIBHBIX pabOT HEOOXOIHMMO CTPOrO MPUAECPKHUBATHCS YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBIMOMHEHHbIE 0€3 COOMIONEHHUS 3TUX MpaBWi, HE 3aYUTHIBAIOTCS U
BO3BpAIIAIOTCSl CTYACHTY JUIsl IepepadOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHOM TeTpaau B KJIETKY CHHUMU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIuMo OCTaBiSATH MOJs MHUpUHOW 4 - 5 cM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaadl IOJDKHBI OBITH SICHO HAmMHMCaHBI (paMuIHs, UMS H
OTYECTBO CTYIEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW paboThI; 3/1€Ch ke CledyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyleHTa. B
KOHIIE paboThI ClIeyeT MOCTaBUTh ATy €€ BBHIIIOIHEHUS U MOANUCH CTYCHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIE B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHueM Kax 101 3a7aun Ha/10 TIOJTHOCTBIO BhIUCATh €€ ycnoBue. Ecnu ycnoBue 3agaun
uMeeT oOIIyl0 (QOPMYIHPOBKY, TO, NEpENHUChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusl, HE PEIIMB JOCTaTOYHOTO KOJMYECTBA 3a7ad IO Marepuaiuy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT MOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PELUIUTh Ty WU
MHYIO 3371a4y KOHTPOJIBHOT'O 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHO# paboTe CTYACHT I0KEH UCTIPABUTH OTMEUEHHBIE PEIICH3EHTOM OINOKH
Y Y4ECTb €70 PEKOMEHIALNU U COBETHI. PelleH31n MO3BOJISIOT CTYAEHTY CYIUTh O CTETIEHN YCBOCHMS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBaloT Ha UMEIOIIKEcs Y Hero mpooenbl, Ha KelaTeIbHOe
HafpaBjIeHue pPabOThl; IMOMOTalT Cc(HOPMYIUPOBaTH BOMPOCHI ISl TOCTAHOBKU HUX Tepen
npenogaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH cAaye 3aueTra
WIM DK3aMEHa.

Kputepun onenkmn:




- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM MPABUJILHO BBINTOIHEHO HE MeHee 70 % 3amanuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM IPaBUIILHO BBINOIHEHO MeHee 70 % 3ananuid.

7.2.3. KonrpoJjbHas padora 3 1o teme " AHAJIUTHYECKAA reomerpus’”
(HaumeHo8aHue OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH
3anaga 1
Haubl  koopaunatel BepmnH —TpeyroibHuka ABC. CocTtaBuTh ypaBHEHUSI CTOpPOH
TPEYroJIbHUKA, MEJIUaHbI, BHICOTHl U OMCCEKTPHUCHI yIila A, a Takke MPSMBIX, MPOXOJAIIUX Yepes3
BEPILMHBI TPEYroJbHUKA U MapauIeNbHBIX €ro cropoHaM. HailTu IiuHY BBICOTBHI, MEAHAHBI U
OMCCEKTPUCHI.

Homep KoOop/MHaTh! KoopuHaTh! Koop/MHaTh!
Bap. TouKH A Touku B Touku C
1 (1,2) (3:4) (-1;2)
2 (4;2) (-3:6) (2:3)
3 (-31) (-2;4) (1:3)
4 (2;3) (-5:3) (-1,0)
5 (0;4) (-5;-1) (2;2)
6 (-1,2) (3;-2) (L;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)
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)




Howmep Koopaunatst Koopaunats! Koopaunats!
Bap. TOYKH A TOukn B touku C
19 (0;2) (1,5) (-2;-2)
20 (2:3) (4:5) (1;2)

3agaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXoasiiel yepes TOUKY A MeprneHANKYISIPHO BEKTOPY

N
BC . Hanucare ee oOuiee ypaBHEHHE, a TaKKe HOPMaJIbHOE YpaBHEHHUE IIJIOCKOCTH B OTpE3Kax.
CocraBuTh ypaBHEHHUE IIOCKOCTU P, mpoxopnsmeid uepe3 touku 4, B, C. Haiitu yrom mexny

mwiockocTsamu P u P,. Haiitu paccrosaue ot Touku / no mnockoctu P.

HOMep KOOp,I[I/IHaTBI TOYKH KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTLI TOYKHN KOOp,Z[I/IHaTBI TOYKHN
Bap. A B C I
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) (2:54)
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 mpocTpaHcTBe OOIMIMME ypaBHeHHsMH. Hamucath ee KaHOHHYECKUE M
napamerpuueckue ypaBHeHHsA. COCTaBUTH ypaBHeHME IpsiMoil |, mpoxopsmeil depe3 Touky M

napajuieibHO TPsAMOH | 1 BBIYUCINTD paccTosiHue MExAy HUMH. Haiitu mpoekimio Touku M Ha
npsmyro | u Touky nepecedenus npsmoii | u miockoctu P.

Howmep OO6mue ypaBHEHHE Koopaunatsl OO6mwme ypaBHEHHE
Bap. npsimMoii | TOYKH M TJIOCKOCTH P
1 {:;f;;_z;_fz_zo'o_ (1;2:3) 2x—-3y+4z-6=0
2 {zz " ;’ i;z_f;o(’)_ (2:1:-1) X—Ty+4z-1=0
3 it (0:2:-1) X—2y+32-4=0
4 {zizi e (2:0:-1) X+Y+2+4=0
5 {;;_5;;_2;;;‘:31 (2:0:-3) 7x+y—47-5=0
6 {2;(:;;_2;;?2:30 (0;-1;1) 2X—7y+3z+5=0
7 {iiyi;_f;_oo (0;3;1) X+6y—3z+8=0
8 {2’: e o (-1:0:3) X—2y+57-6=0
9 ey (-1;10) X+2y—2+5=0
10 {’Z‘:fff;_fs o 2:1:1) EX—y—2+1=0
11 {ngi’/:i::; o (-1:2:-3) Ax+y+32+1=0
12 {:Ty‘m’_ysziz;lo__ © (2:0:3) 2X—5y—27-6=0
13 {2;_3;’;52 e (3:2:-1) 3x—y-22+1=0
14 {;‘:_yy_fi 2o (0:-2: 1) AX—BY+7+1=0
15 {ii‘z‘;:zi e (-1:2:-1) 6x—3y+2-2=0
16 {ix__eiyjzz_z S (0:1;-3) X+5y+22+3=0
17 {iizgzziiizg (1;-1;1) 2x+7y—2-3=0
18 o ey (3:3:0) 3x+5y—22+3=0
19 oo (1;1:3) 2x—4y+2-2=0
20 {)2(’_1 S Tt (0:1;-1) 6x+7y—62+1=0

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonTponbHas pabota 3 mo teme "AHanuTHueckas TeoMeTpus’ BBIIOJIHSAETCS CTYACHTaMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BPeMs U JIOJKHA OBITh ClaHa MPETIo1aBaTello Ha IPOBEPKY 10
3auéTHOl Henenu. Ha BbIMOIHEHHE KOHTPOIBHOM paboThl oTBoaUTCs 20 yacoB. Homepa BapuaHTOB
KOHTPOJILHBIX 3aJ1au OMPEIEIISIOTCS C MOMOIIBIO TabauIb! 1, mpruueM HoMep KOHTPOJIbHOM 3anaun 1



HaxOJUTCA TO TepBOW OykBe (aMWUIMU CTYICHTAa, HOMEp BapHaHTa KOHTPOJBHOW 3amadu 2
HAXOJUTCS 10 NepBOil OyKBE MIMEHHU CTYACHTA; HOMEp BapuaHTa KOHTPOJIBHOW 3aaun 3 HAXOJUTCS
110 TIEPBOI OyKBE OTYECTBA CTYJCHTA.

Tabmuna 1
byksa A b B r I E.E xK,3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% DD X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUH KOHTPOJIBHBIX pabOT HEOOXOIMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HUOKEe mpaBui. PaGoTel, BHIMOJTHEHHBIE 0€3 COOMIONCHHS JTUX NPAaBWI, HE 3aYMTHIBAIOTCS U
BO3BPAIIAIOTCS CTYACHTY ISl IepepadOTKH.
1. Kaxxgast KOHTpoJIbHAsE paboTa JOKHA OBITH BBIIIOJIHEHA B OTACIBHON TETPAJAH B KIETKY CHHAMHU
WIM YepHBIMH 4epHuiamMu. HeoOXoaumMo oCTaBiATh MO IMPUHOW 4 - 5 cM Ui 3amMedaHuit
peLEeH3EeHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpaj JOJDKHBI OBITH SICHO HamucaHbl (GaMumus, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHMUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEHAYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelleHUsl, JaTy OTCHUIKM PaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE paOOTHI CIIETyeT MOCTABUTh J1aTy €€ BBHIMOJIHEHUS U TOANKUCH CTYACHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 331a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemenus 3aqa4 Halo0 pacnosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM KakI10H 3a7auu Ha/I0 TIOJTHOCTRIO BhIUCATh €€ ycnosue. Eciu ycnoBue 3agauun
uMeeT oOmyr (OpPMYIHPOBKY, TO, IEPEHHCHIBAas €ro, CIEeAyeT OOIIHMe JaHHbIC 3aMEHUTh
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIMB JOCTaTOYHOrO KOJMYECTBa 3ajJad 10 MaTepuany,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHi0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh TY WIIH
MHYIO 33J1a4y KOHTPOJIBHOTO 3aJJaHus BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHUE.
5. B mpoperien3upoBanHoi paboTe CTYACHT JOMKEH UCIIPABUTh OTMEUEHHBIE PEIICH3EHTOM OIIUOKU
Y YYECTh €T0 PEKOMEHIAIIMK U COBETHI. PerieH3nn mo3BOJISIOT CTYIEHTY CYJIUTh O CTENIEHU YCBOSHUS
COOTBETCTBYIOIIIETO pa3jieya Kypca; yKa3bIBaloT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBjeHue paboThl; TOMOralT CcGhOPMYIUPOBATh BOMPOCHI JJII TOCTAHOBKU UX TEpes
npenoAaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbIBISIOTCS CTYACHTOM IIPH CAaye 3aueTa
WM SK3aMeHa.

Kpurtepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CIIM MTPaBUIILHO BBINOTHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYAEHTY, €CIIM IPAaBIUIIBHO BBINTOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KouTpoJbHasi padora 4 no Teme ''BBeieHne B MaTeMaTnuecknii anaans"'
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsbl 3a1aHU

3anmava 1
[Toctpouts rpaduxu GyHKIHA
Howmep
Bap. OyHKIMU

1 y=-3x*+10x-3, y=In(-x)+1, y:cosg—l, y =X +|X.




Howmep

Bap. OyHKIMU

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=-5%"+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.

X

7 y=4x>+15x-4, y=Inx+3, y:cos§+1, yz‘x—z‘.

8 y =5x?+24x-5, y=In(-3x)+1, y=sin§—2, y=e.

9 y=-2X"+3x+2, y=In(x-4), y:sin§+1, y = In|x].

10 y=-3x>+8x+3, y=In(-x)+2, y:cosg—z, y = sinx.

11 y=6% —5x+1, y=—Inx+2, y:—sing, y=e*?.

12 y=-2x>+7x-3, y=—Inx+1, y:—cosg, y =Inx-1.

13 y =—2x> +11x -5, y =—In(x—1), y:sin(ZX—%), y =|x*-X.

14 y=3x*-7x+2, y=2Inx+2, y:—sin(x+£), y= 1 .
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+2, y = X|x| + 4.

2X—2

17 y=3x*-7X+2, y=—e"+2, y:—sin(x+£), y = 1 ,
3 x+2

18 y =—-2x* +11x-5, y:3XX+_24, y=—e"*, y=—In(x-1).

19 y=-2x>+7x-3, y:cosg, y:?’;:f, y =In[x-1].

20

y:6X2—5X+1, y:—Sing, y:_ex+1’ y:e\x+2‘.

3agaua 2
3anucarh ypaBHEHUS KPUBBIX B NOJISIPHBIX KOOPAMHATaX U MOCTPOUTH UX




Howmep

Bap. F(xy)=0

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 ZEX' X*+y° =-14y.

3 Xx=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=%, X*+y? =64, x> +y* =-8x, X’ +y> =04y.

10 y=-3, X’ +y? =49, x*+y*>=-5x%, X’ +y*=06Y.

11 X=-3, X’ +y> =36, x> +Yy>=5x, X’ +y’=-6Y.

12 y:%,x2+y2:25, X* +y? =-4x, x* +y? =5y.

13 Xx=-1, x*+y?* =9, x* +y*=3x, X’ +y’ =-4y.

14 y=05 x*+y*=12, X’ +y? =X, x> +y’ =-v.

15 x=05, x2+y2 =43, X2 +y?=—x, x> +y? =12y.

16 x=1, x> +y? =3, x> +y® =4x, x> +y* =5y.

17 y=3, X>+y?=4, x* +y? =4x, x> +y* =by.

18 x=3, X’ +y* =5, x> +y’=6x, X’ +y*=7y.

19 y=5, x*+y? =6, x> +y>=7x, xX*+y* =8y.

20 X=5, x>+y*=7, x> +y?=8x, x> +y’ =9y.

3amaua 3
BberauciuTh mipeeInbt




Howmep

Bap. [Ipenenst
2_ sin®(x+10
D li m5x 1lx+2’ 2 lim (1 x)8(1+x ). 3 1im ( ).
. X—2 \/7+X— X—0 5X _8 X—>— 10 IX _ 8
4x-1
1) nm(x 1] - 5 limx(In(x—10) —Inx).
X—>0 X+3 X—>00
2 _ _ 2
0 Iim4x 9x+2;2) Iim\/l X +5x;3) “mtg(x+5);
2 T2 N e T e k-
9x-1
4) I|m(5X+3) ; 5) Iimxlnm.
==\ BX — 2 o 8+ X
. 3x*+11x-4 . Y1-x-8x%° . tg(x— 5)
1) lim ; 2) lim ; 3) lim
3 i N8+ Xx -2 )l 3X+2 )HSZ VX
_ (3x+5)7 . x—3
4) lim ; 5) limxIn——.
o=\ 3X + 1 e X+ 3
1l Iime2 +8x-3 2 "m3 1-x*-x° 3 lim sin(x—4) .
. 3 3-J6—x == 9x+5 ‘Jx-3-1’
C(Ax+1)T X+5
4) lim ; 5) I|mxln—.
o\ X =2 o X—6
N 3x* +5x -2 2 Iim3 1-x*+x° . 3) Iimx3 + X%
X2 z_m ’ X0 ()(_|_:|_)2 ’ 0 §in®3x
5 2x%41
. (B5x+6) x . X+7
4) lim ; 5) limxIn——.
o=\ Bx —1 on X —8
2 _ 2 4 i
DI m3x + 2X 1’ 2 Iim2x ++x* =3 . 3) Iimarc3|2n(x+2)_
X——1 /5+X_2 X—>00 3/X6+8 x—0 X +2X
6 y
4) Iim(3X+2)x ©5) limx(In(x—6)—Inx).
X—>0 3x_3 X—>00
2X* + 5% — 3 X1+ sin(3XE +X)
1) lim 2) lim ; 3) lim
i ol J124x-3 7o X x>0 1—-C0s2X
(2 +1)
4) lim ; 5) limx(In(x+3)—1Inx).
>M(2X2+4) ) lmx(in(xc+3) - Inx)
3x! —13x+4 . SO gin(1-2x)
8 1) lim ;2) lim(05) * ;3) lim———==7;
N ) Im05) )H; 4x2 -1




Howmep

Bap. [Ipenenst
2x+3)""
4) Iim( 1) ; 5) limx(In(x+6)—1Inx).
. 3x*-10x+3. el . tgx +sinx
1) lim 2I 05) ¥ ;3)lim :
9 = 5y 0 2 im05) VN e ra-a
2x+3
) |im(i3j - 5) limx(In(x—5)— Inx).
X—>00 X+5 X—>00
3x° —7x+2 iy sin(1— x)
1) lim 2 2) lim29; 3) lim>—=— =2
) X—)Z 5 l ) X—>00 ) x—1 \/__1
10 ) 5x2—6
. (X°+3 i
4) Ilm(x 4j ; 5) limx(In(x +5)—1Inx).
Dl m3x2—4x+1 2 lim Ux® +1+x. Jsinx
y ol Brx—3 e fxir2 | \/F 1
(x4
4) lim ; 5) imx(In( x +5)—1Inx).
{2 5) o g 51t
2x +9x-5 3x _sin{vx = x).
2) lim ; 3) lim ;
X%5\/10+ \/_ “°°3\/x +2+4x2 -1 X0 tgi
12 2
2_ X“+2
4) Ilm(;’:X2 ;j ; 5) imx(In(x—4)—1Inx).
2_ —
) i3 —16x+5 2X 3 ”mtgb_( &);
13 X—5 2 _m X—® i/xz _|_4 + %/XZ +4 x>0 SII’]5X
2 1-x2
4) Iim(xz+4j : 5) limx(In( X +4)—Inx).
x—o| ¥ +1 X—>00
1 lim 2x* +5x -3 2 "mx+\/x2+6_3) lim tg(2x* +x)
y x—>-3 /12+ oo 3y 1 x0 x2+1—sinx’
5x
2) Iim(Ll) : 5) limx(In(x—2)—Inx).
X—>00 X_ X—»00
2 H 2_
1)| 2X° 2X° +3x-2, )“m\/x +4+x; 3 Iimsm(x : X) .
15 —-2 2 / X—»0 3\/;4‘)( x—0 th X

: ( 2X
4) lim
o=\ 2X+6

] _ ; 5) Ixirgx(ln(x+2)—lnx).




Howmep

Bap. [Ipenenst
1 lim 2x° +x-1 ) lim \/4x2+1+x_3)“mtg(x2+x)_
. S 2 o J1ox T Jxi—g 0 x.sin3x
2x+5
2) Iim( 3x j : 5) limx(Inx — In(x -6 )).
X—>00 Eg)( + 2! X—>0
. 2 — X +1-4X° in® x
0 IIm2x 11x+5;2) lim X" +1—4x 3| _sintx
17 s 5 —/x e 3x?+8 \/X-I- ~1
2x+1
) Iim(6X+1j - 5) limx(Inx —In(x+6 ).
X—>00 ES)( _ 22 X—>00
tg? >
2x —9x+4 m3\/x3+1+x 3 lim— 2 95
18 N JBx 42 JIx* =3 =0 +1-1
1) |im(2x+ij - 5) limx(Inx—In(x+6 ).
3 [—
0 Iim2 —-7X+3. - 2) lim Ux®+9 x;3) lim sin7x
o B3 T xiaa T en7 x4 49
3x-8
1) |im(5x+1) - 5) limx(Inx—In(x +5)).
X—>o0 ES)(__ 22 X—0
) lim 2x* —=5x+2 2 lim X*+2—X_ 3 lim— 198X __ tgbx .
20 x—+2 \/____ \/__ X—>00 l)(3 + Z1 x—0 (3 /)( +_:3
2x+3
) Iim(SXJrz) - 5) limx(Inx — In( x— 4)).
X—>00 ES)( _ ]_ X—>00
3agauva 4
HccnenoBaTth Ha HEMPEPHIBHOCT (DYHKIUU U TOCTPOUTH HX TpaduKu
H];);\;fp OyHKIIUU
 aya X2, —0< X< =2
— -4
1 1)y:X X+ ,2)y—|x |3)y_ —x+2, 0<x<0;
-2 X—4
3X, 0< Xx<oo.
: 10%49 \X+08\ 2X +5, —0<X<L0;
2 1) _ X T ; = —:3) y=492X+3, 0<x<2;
-9 Xx+038
7, 2< X< oo,




Howmep

Bap. OyHKIUU
, -X*+1,  —0o<X<0;
3 1)y—£ij§i&gﬁny—giiﬂ'$ =<X+1 O0<x<2
x—4 2x+5 0 TP ’
4, 2< X< oo,
(— x?, —0< X< =2
X*+7X+6 ‘X—JE
4 1) y=——-"--—352)y= ; 3) Yy=14X+4, —2<Xx<0;
X+1 X—~/2
5, 0< X <oo.
: aya3 V+ﬂ —x*+2, —oo<x<-1
5 ) _ X TAXA ;2) Yy=——;3) Yy=1:3X+2, -1<x<0;
-3 X+6
2, 0< X <oo.
P V 3 — X2, —0< X<0;
X* — +
6 1)y:————£i—ﬂ2)y=————y3y: 2X +1, O0<x<1,
X—2 X+3
3, 1< X <oo.
: 7110 X+5 —-3x+1, —0<X<0;
- X +
7 ﬂy=§——li—ﬁ2)y=———;$y= x> +1, 0<x<1;
X—2 X+5
2X, 1< X< o0,
 dys3 V—6\ 2X+ 2, —o<X<-1
8 )y=———;2)y=——;3) y=1x -1, ~-1<x<1;
x—1 X—6
3, 1<x<oo0.
 yas . 4x +1, —0<X<0;
— X J—
9 1)y:£——lg;ﬁ2)y:L——L3)y:(x+D{ 0<x<]
X—4 X—=17
4 1<x<oo.
, X? +1, —0<X<0;
10 yy=2" X_6;a :JX_8hs)y: X, 0<x<l
-6 X—8
X+1, 1< X <oo.
) —X*+2, —0< X<0;
X +6X+8 _x=9 ~ _
11 1) y= ;2) Y= ;3) Y=9X+2, 0<x<2
4 X—9
5, 2 < X < oo,
— X2, —0<X<0;
x> +8Xx+12 x—10|
12 1) y= ) Yy=—-7=;3) y=1X, 0<x<3;
+6 -10
2X +1, 3< X <o,




H;);\;[)ep OyHKIUU
: gy 412 2x 1) 1-x°, —oo<x<l
— X—1.
13 1)Y=§———£i—ﬁ2)y=————ﬂ3)y: X -1, 1<x<4;
X—6 2x -1
X+1, 4 <X <o,
3X+5, —w<x<0;
14 Dy—§¥£¥;é,2 ‘ @y_ 0<x<5;
5< X< oo,
, 3 2x+1, —oo<x<0;
— X_
15 1y y=2 HM+16;ay:‘ ;3)y: &—1f, 0<x<I;
X—2 X—3
1< X <oo.
4x + 5, —0<X<0;
X* +5X+6 ‘X Vﬁ‘ _
16 1)y:————5—32)y ;3) Yy=45 0<x<2;
+
x+1 2< X<,
: byi ax+1 4x -1, —0<Xx<0;
X +
17 nyziéili—;ay:————;ﬁyz x* -1, 0<x<1,
X+ 2 4x+1
0, 1< X<oo0.
: 4yt 5x-1) 2X+3, —0<x<0;
X°—4x— — ,
18 ) y=———;2)y= :3) y=<(x=-3), 0<x<1
)Y Y=g 9 y=(x=3)
4, 1< X< o0,
) 1 6x 1t 1 2X + 2, —o< X<-1,
- X+
19 Dyzz——@g;é;ay:L——i;$y: xX? -1, -1<x<1
X—3 6Xx+1
4 1<x<oo.
, oy 13 0, —0<X<0;
X +
20 nyzz—igﬁiggay:‘ ‘;@y: 2X, 0<x<3;
X+5 2X+3
5x +1, 3<X <o,

KpaTlcoe OMUCAHUEC U PETIAMEHT BBINMOJHCHUSA

Kontponbraas padota 4 mo teme "BBeneHwe B MaTeMaTHYeCKUM aHAIN3" BBIMOTHSICTCS
CTYZICHTaMH CaMOCTOSITENIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITh CllaHa MpenojaBaTesio Ha
MIPOBEPKY /10 3auéTHOM Henenu. Ha BeinonHeHne KOHTpoJbHOM paboThl oTBoAMTCs 20 yacoB. Homepa
BAapUaHTOB KOHTPOJIBHBIX 3aJau OINpEAessIoTCS ¢ MoMoulbio Tabnuubel 1, mpuyeM Homepa
KOHTPOJIbHBIX 3a7ad 1 u 4 HaxonATcs 1o mnepBod OykBe (paMHMIMU CTyIEHTa; HOMEpP BapHaHTa
KOHTPOJILHOM 3a7jaudl 2 HaxOJHWTCA IO MepBOM OykBe HMEHHU CTYAEHTa; HOMEp BapHaHTa

KOHTPOJILHOM 3a/1auu 3 HaXOJMTCS MO MEepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmumna 1




Byksa A b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T, A ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUU KOHTPOJIBHBIX PadOT HEOOXOAMMO CTPOTO MPHUACPKUBATHCS yYKAa3aHHBIX
HUOKEe mpaBui. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYJEHTY JJIs TepepadOTKH.
1. Kaxxgast KOHTpoOJIbHAsE paboTa JOKHA OBITH BBIIIOJIHEHA B OTACIBLHON TETPAAH B KIETKY CHHIAMHU
WM YepHBIMH 4YepHUiIaMu. HeoOXoIuMo OCTaBisATh MOJsA MHMpUHONW 4 - 5 CM IS 3aMedaHuid
pEleH3eHTa.
2. B 3arosoBke paboThl Ha 00JIOKKE TETpagau IOJKHBI OBITh SCHO HANMCaHBl (pamwius, UMs U
OTUECTBO CTYJCHTA, Ha3BaHUE NUCIHILIMHBI, HOMEP KOHTPOJBHON pabOThI; 37eCh Ke CIEHYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pa0OTHI CIIEAYET MMOCTABUTH JIaTy € BBITIOJTHCHHS U MTOIUCH CTYIACHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 33]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJI0KEHHOMY
BapHuaHTy. Pemenus 3aqaq HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS X HOMEPOB.
4. Ilepen pemieHUEM Kak10# 3a7a4u Ha/10 OJHOCTRIO BhITUCATh €€ ycnoBue. Ecnu ycnoBue 3agaun
uMeeT oOmyr (OpMYITHPOBKY, TO, IEPENHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTHh
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K  BBIIOTHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIINB JOCTaTOYHOTO KOJNMYECTBA 3aJad IO MaTepuaty,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT TOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PEUIUTh Ty WU
WHYIO 32/1a4y KOHTPOJIBHOTO 33/IaHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIITOJIHUI 3TO TpeOOBaHUE.
5. B mpopernen3upoBanHoi paboTe CTYACHT JOHKEH UCIIPABUTH OTMEUEHHBIE PEIICH3EHTOM OIIUOKH
Y YY9€CTh €r0 PEKOMCH/IAIUU U COBETHI. PelieH3nn MO3BOJISIOT CTYACHTY CYIUTh O CTETICHU YCBOCHHS
COOTBETCTBYIOIIIETO pa3jieya Kypca; yKa3bIBaloT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue pabOTHI; MOMOTAIOT CQOPMYIUPOBATH BOIMPOCHI I IOCTAHOBKH WX TIEpe]
npenoaaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIH DK3aMeHa.

Kpurepunu onenkmn:
- OLICHKA «3a4YTEHO» BBICTABIIAETCS CTYIEHTY, €CIIU IPAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABJISIETCS CTY/ACHTY, €CJIH PaBUIIbHO BBINOIHEHO MeHee 70 % 3ai1aHuil.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1

Bonpocsl k 3auéry

Yucnosas marpuua. [leiicTBus Hag MaTpuLaMu (CI0KEHUE, YMHOKEHHE Ha YUCIO, YMHOXKECHHE
CTPOKH Ha CTOJiOeI, yMHOKEHHE MAaTpHIbl HAa MaTpPUIly, TPAHCIOHHUPOBAHHE) M YCIOBUS HX
BBIITOJIHCHYS.

Onpenenurens Martpuil 2-oro U 3-ero nopsakoB. OmnpenenuTesib MaTPUIbl N-0TO MOPSAKA.
CBOICTBaA ONPENICTUTEIICH.

ManI/II_Ia o6paTHa51 K 3aJJaHHOM. Y CIOBUS CYIICCTBOBAHUS, crmoco0 OTBHICKaHUA

MuHop maTpulibl. basucHbIi MUHOP MaTpHIlbl, CIOCO0O €ro OTHICKAHUSI.

Panr MaTpulbl U croco0 ero OIIPCACIICHUS.

o |OoBRlw] N

Cuctema JIMHEHWHBIX ypaBHEHHMH € n HeW3BECTHbIMU. MarpuuHas (opma 3alUCH CHCTEMBI.
[Ipumep. YciioBHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

UTo Ha3bIBaIOT PEUICHHEM CHCTEMbI JMHEHHBIX ypaBHEHUH n Heu3BeCTHhIMH. Kakue cucteMbl
Ha3bIBAIOT COBMECTHBIMU U HECOBMECTHBIMU. Kak HaliTH pelieHrne CUCTEMbI C ITOMOIIBIO0 MaTPHUIIBI
0OpaTHOM K MaTpPHUIIE CUCTEMBI.

YcnoBue CynieCTBOBaHUs €JMHCTBEHHOIO PEIICHUS] CHCTEMBI JIMHEUHBIX YpaBHEHH. DOpMyIibl
Kpamepa i otsickanus pemenus. IIpumep.

OnnoponHast cucteMa JuHEHHbIX ypaBHeHuid. Ilpumep. Kakoe pemenue HazbiBaeTcs
TprBUaIbHBIM. [Ipy KakoM yCI0BMM OTHOPOJHAS CHCTEMA NMEET HETPUBHAJIbHBIE PEIICHHUS

10

AJNTOpPUTM OTBHICKAHUSI PEIICHUs MPOU3BOJIBLHOM CHUCTEMBI JIMHEWHBIX ypaBHeHUU. ba3ucHbie u
CBOOOJTHBIE HEM3BECTHBIE.

11

BeKTOpH. KOHHI/IHeapHOCTB, KOMIUJIAaHAPHOCTL BEKTOPOB.

12

JIuHeiiHple omepalMu HaJ BEKTOPAMHU: CIIOKEHHUE BEKTOPOB, YMHOXKEHUE BEKTOpA HA YHUCIIO.
Ulunelinast KoMOMHAINS BEKTOPOB.

13

JIuHelHas 3aBUCUMOCTD BEKTOPOB. CBsA3b MEXKAY KOJUIMHEAPHOCTBIO M IMHEMHON 3aBUCHMOCTBIO
IIBYX BEKTOPOB, MEX 1Y KOMIUIAHAPHOCTBIO ¥ JIMHEMHOW 3aBUCUMOCTBIO TPEX BEKTOPOB. JINHEWHAs
3aBUCUMOCTB YETBIPEX BEKTOPOB.

14

basuc, pasnoxenne BekTOopa 10 0a3zucCy, KOOpAWMHATHI BEKTOpa B 3aJaHHOM Oasmce.
OpToHOpMUpOBaHHbIN Oa3uc. JIMHelHbIe onepaluy Hajl BEKTOPaMHU B KOOPAMHATHON dopMme.

15

JlexapToBa cucTeMa KOOPJIUHAT Ha INIOCKOCTH U B TIpocTpaHcTBe. KoopanHATH TOUKU U BEKTOPa
B IEKAPTOBON CHCTEME KOOpPJMHAT.

16

[Ipoekuus BekTOpa Ha OCh U €€ cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA U €r0 MPOEKIUH Ha OCU
IIEKapTOBOM MPSMOYTOJILHOW CUCTEMBI KOOPIMHAT.

17

CKaJ'IprHOC IMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBA. BBIpa)KCHI/IC CKaJIApHOTO IMPOU3BCACHUA
UCPE3 KOOpAWHATBI BEKTOPOB. BI)Ipa)KeHI/Ie JJIMHBI BEKTOpa M yrja MCXIAY BCKTOpaMHu 4YEpE3
[KOOPJANHATBLI BEKTOPOB.

18

BekTopHoe nmpownsBeneHne BEKTOPOB M €ro CBOWCTBA. BhIpa)keHHMe BEKTOPHOTO NPOU3BEIACHUS
yepe3 KOOpAMHATHI BEKTOPOB. Mcroab30BaHne BEKTOPHOIO POU3BEICHMSL.

19

CMmenianHOe MPOU3BEEHUE BEKTOPOB M €0 T€OMETPUUYECKUI CMBICI. BhIpakeHHe CMEIIaHHOTo
[POM3BEICHNS 4Yepe3 KOOpAMHAThl BEKTOpPOB. (BOWMCTBA CMEIIAHHOIO IIPOU3BECHUS.
M crio1p30BaHKNE CMEIIAHHOTO TPOU3BEICHHUS.

20

BripaxkeHue ycioBHii KOJUIMHEAPHOCTH, OPTOTOHAIbHOCTH, KOMIUIAHAPHOCTH BEKTOPOB

21

[Tousatue 06 YPaBHCHUU JIMHUU HA IIJIOCKOCTHU, YPABHCHUH NOBCPXHOCTH U JIMHUU B IPOCTPAHCTBEC.

YpaBHEHHE OKPY)KHOCTH. Y paBHEHHUE CHEPHI.




Ne "
wn Bonpocsl k 3a4éTy
22 |BbiBoJ 001IETO YpaBHEHUS TNIOCKOCTH.
Paznuunble (hopMBI 3a1IMCH YpaBHEHUS IUIOCKOCTH: 0011ee; MPOXOAIEH Yepe3 3a1aHHYI0 TOUKY
23 |mepmeHIUKYISIPHO 33JlaHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHoe. Kakyio mHpopmanmo o
[JI0CKOCTH HECYT K03(h(pHULIMEHTHI 3TUX ypaBHEHUMN
24 |PaccTosiHUE OT TOUKH J0 MJIOCKOCTH.
25 |Yrom Mexy IIIOCKOCTSIMU. Y CIIOBHE MapaUICIbHOCTH U MEPICHIUKYISIPHOCTH TIIOCKOCTEH.
26 VYpaBHeHUs NPSIMOM B IPOCTPAHCTBE: KAHOHUUYECKUE; TapaMeTpUUIEeCKUe; IPOXOAslIel yepes 1Be
3aganHble Toukd. Kakyro napopmanmio o npsiMmoit HecyT K03(pPpHUIHUEHTH 3TUX ypaBHEHUH.
97 VYron Mexny HpsMbIMA B IPOCTPAHCTBE. YCJIOBHE MapauICIbHOCTH M TEPHEHIUKYISIPHOCTH
PSIMBIX.
28 VYT0I1 MeXAY MPSIMOM U TUIOCKOCTBIO. Y CIIOBHE NApaJLIEIbHOCTH U TIEPICHIUKYIIPHOCTH MPSMON
1 TJIOCKOCTH.
VYpaBHeHHE TPSIMOI Ha IJIOCKOCTH: OOIIee; ¢ YrJIOBBIM KOA()(UIIMEHTOM: MPOXOASAIIeH depe3
29 BazaHHYIO TOUKY; IPOXOJsIIel yepes Be 3aanHble Touku. Kakyro nHbopmaiuio o npsMoii HecyT
K02 (QUITMEHTHI ATUX ypaBHEHUH.
30 Yrom Mexay HpSMbBIMH Ha TUIOCKOCTH. YCJOBHE MapajuIeIbHOCTH W TEPIECHIUKYISIPHOCTH
PSIMBIX.
31 JIuHUM BTOPOTO TMOpsAaKa Ha TUIOCKOCTH. OOmee ypaBHEHHE, OCHOBHBIC THIBI JIMHHA W HX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Dmnunc, runepbosna, mapadona. KaHoHnmueckne ypaBHEHHsI, XapaKTEPUCTUKH, CBOWCTBA
33 |[HoBepxHOocTH BTOpOTro nopsiika. OCHOBHBIE THITH HOBEPXHOCTEH U MX KAHOHUYECKHE YPAaBHEHHUSI.
34 |HUccnenoBanue GpopMbl IOBEPXHOCTH BTOPOro NOPsIIKA METOJOM CEUCHHH.
35 Urto takoe dynkmus. [Ipumep. Criocobs! 3amanust ¢pyHkimu. O06macTe onpeaeneHus QyHKIIUH.
Crnoxsas ¢pyakuus. [pumep.
36 |OcHoBHBIE 1eMeHTapHbIe PYHKIMHU U UX rpaduku. DinementapHas ¢ynkuus. [Ipumep
37 |lpenen pyakmmn. beckoHeYHO Masble B OECKOHEYHO OOJbIME (PYHKIINH, CBSI3h MEXKTY HUMH
38 |CpoiicTBa 6€CKOHEYHO MaNbIX (DYHKIIHH.
39 |CaoiicTBa npenenoB GyHKIKH. 3ameyaTeabHbIe TPeJIeIbl.
40 |HempepsiBHOCTB (yHKIIMHU B TOuKe. CBOICTBA ()YHKIMIA, HETPEPHIBHBIX B TOUKE.
a1 Teopema o HeNmpepbIBHOCTH 3JEMEHTapHOW (YHKIIMU U €€ UCIOJIb30BAaHUE MPHU BBIYUCICHUU
peaesos.
42 |CpoiicTBa QyHKIIMI, HENPEPHIBHBIX Ha 3aMKHYTOM WHTEpBAJIE.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(pUKAIIHSL.
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma
CemecTtp TpoBEACHMH . Kpurtepun u HOpMbI OLIEHKH
NMPOMEeKYTOYHOM
aTTecTaliu
CTyaeHT noay4us 3a4éT 10 BCeM
KOHTPOJIbHBIM paboTaM cemecTpa,
«3aUTEHO» NPaBUIBHO peIIn 3aauy Ouiera
1 3audt 1 OTBETHI XOTS ObI Ha OJTH
TEOpPETUYECKH BONpPOC OuiieTa
CTyneHT He Moydn 3a4€T XOTs
«HE 3a4TEHO» ObI 110 OAHOM N3 KOHTPOJIbHBIX
paboT cemecTpa WK He PelInI




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

3aaqy OUJIeTa UM HE OTBETHII HU
Ha OJIUH U3 TCOPETHUYCCKUX
BOIIPOCOB OmieTa




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MeTOAHYEeCKOoe Iocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 ITumaues B.C. Briciiast MaremMaTnka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 Pxxesckuii C.B. Bricmas maremaTnka YueOHuK 2018 9OBC
«ZNANIUM.COM»
3 Hanunos O.M. , MaremaTtuka YyebHoe rmocobdue 2019 OBC
Kyp6enko JLH. , «ZNANIUM.COM»
Huxonosa I'.A.
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , HuxonoBoii I'.A.
4 | Hertsapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
Kyp6enko JIL.H., «ZNANIUM.COM»

Hukonosa I' A,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (yueOHuK, yueoHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay-nou
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanus onobauorexe /
n/n MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HanmeHnoBanme
P > AP 3BC
1 | Ky3nenos JI.A. COOpHUK 3a/IaHUi 10 BHICIIICH MaTeMaTHKE. YuebHoe nmocobue 2015 ObC «Jlanp»
Tunoselie pacyeTsl
2 ®umunosa E.E. MaremaTuka VYuebOHOE mocodue 2015 9bC
Cepreena /1.B., «ZNANIUM.COM»
Cnoboackas 1U.H.
3 benoycosa B. 1., Brrcmiag maremaruka. Yacrts 1 YyebHoe rmocobdue 2016 OBC «IPRbooksy

EpmaxkoBa I'. M.,
Muxanesa M. M. [u ap.].




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

— OCHOBBI BbICIIIEH ¥ AUCKpeTHOM MateMaTuk // [Ily6osuu A.A., Knouxkos FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

— Jlexumu 1o Beiciiei matemaruke // I'anos B.A., Jleemepesa P.B. Yaebuoe nocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U A0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

— Jlexumu 1o Beiciiei matemaruke // I'anos B.A., Jleemepesa P.B. Yaebuoe nocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacte 2 IuddeperHunanbHoe 1 HHTETPATBHOE UCYUCICHUS, PYHKIIUU
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusl BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOe). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOIo0 o0ecnedYeHus

Ne HaumenoBanmue I1O PexBu3uThI 10r0BOpa (1aTa, HOMEP,
n/n CPOK J1elicTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neificTBust
— OeCCpOYHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015, cpok neiicTBust
— 6eccpouno; JloroBop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanue MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHH

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

Aynutopust BeOKOH(epeHIHH. OKpaH TEJIEBU3UOHHBIH, LIUPMBI,
VYyeOHast ayaAuTOpHs 1)1 MPOBEACHUS 3aHATUH | IPOKEKTOP Ha LITaTHUBE. CTOJ
JEKIIMOHHOTO THUMa. YuyeOHas ayAuTopus AJS | IpenojaBaTeabCKHid, CTYJIbS
NPOBEJCHUS 3aHSITUA CEMHUHApPCKOro THUIMA. | MPENo/iaBaTelbCKue. , Tpancnapant-

YuebHast  ayauropuss  JUII  KYpPCOBOTO | MEpETsHKKA, CHCTEMHBIH OJIOK.
1 | mpoektupoBaHusi (BBIIOJHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/IBUTYaTbHBIX
KOHCYNbTallMii  YdueOHas ayauTopus s
NIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJS U
npomexxyrounoit arrectanuu. (YJIK-807).

[Tomemienue st caMocTosATENbHOM paboThl | CTONBI yUeHUYECKUE, CTYIIbS
2 | crynentos. (I'-401) yuenundeckue, [IK ¢ BbIX00M B ceTh
WNHTepHer



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/



