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Pabouyto mporpaMmy cocTaBuiL:
IOIIeHT, foueHT, K.1m.H. Komenesa H.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasisieHust noarorosku 09.03.03 Ilpukiagnas unpopmaTuka

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2024 r.

COI''TACOBAHO

3aseayrommi kabeaponn "llpukiangas MareMaTtuka U uadopmaruka "

« _» 20 T. O.M. I'ymmuna
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acenanust Ne 2 ot «09» centsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIHUIUIMHBI, TIOATOTOBKA K H3YYEHMIO W TPUMEHEHHUI0 MaTeMaTHYeCKUX METOJ0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENLHO B MPAKTUYECKOW M HCCIIENOBATEIbCKON pabote,
dbopMUpOBaHHE  MATEeMAaTHYECKOTO,  JIOTHYECKOTO W aNTOPUTMHUYECKOTO  MBIIICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1IKOJbHBINA Kypce), aredpa (IIKOJABHBIM Kypc), reoMeTpus (ILIKOJBHBIA Kypc), airedpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromiee: Beiciias mMarematuka 2", "Briciias matemartuka 3", "OCHOBBI JAMCKPETHOM
MaTeMaTuKU U Joruku ", "Beenenue B aHanu3 gaHHBIX ", " MoaeanpoBaHKHe M IIPOTHO3HMPOBAHHE
COIMAIbHO-YKOHOMHYECKHUX IPOLIEcCcCoB "

3. Iliianupyemble pe3yJbTaThbl 00y4YeHUst

®opmupyeMbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTHKEHM S IliianupyemMbie pe3yJibTaThl
KOMIIETeHIHHU KOMIIEeTeHIM I o0yueHust

(K01 1 HAMMEHOBAHUE)

(Koa 1 HAMMEHOBAHUE)

OIIK-1. Coocoben

3HAaTh: OCHOBHBIE TIOHSATHS

IPUMEHSATh 3JIEMEHTApHON MaTeMaTUKH U
C€CTCCTBCHHOHAYYHBIC U METOAbI MAaTEMATHYCCKOT'O aHAJIN3a
OO0IIenHXEHEPHbIE HE00XOAUMBIE /TS peIIeHUS
3HAHUS, METO/IbI PoECCHOHAIIBHBIX 3a]1a4
MaTeMaTHYeCKOro VYMeTb: BBISIBIISITh

aHaIu3a u €CTECTBEHHOHAYYHYIO CYIIIHOCTb
MO/IEJINPOBAHUS, TEXHUYECKUX M TEXHOJIOTHUECKUX
TEOPETUUECKOTO U npo6iieM u npodecCHOHATbHBIX
AKCIIEPUMEHTAILHOTO 3aj1ay, MPUBJIEKATH JJIS1 UX PEIICHUS
UCCIIEIOBaHMSI B COOTBETCTBYIOIUI MaTeMaTHIECKHIA
npodeccroHanbHOM anmapar

JESTEIbHOCTH BrnaneTs: HaBbIKaMH UCTIOIH30BAHUS

OCHOBHBIX 3aKOHOB 3JIEMEHTAPHOI
MaTE€MaTUKHU B PEIICHUHN
npoecCHOHANBHBIX 3a1a4




4. CTpyKTypa M cojepKaHue TUCHUIINHbI

@®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(pasnen) paGOTbHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Mopyns 1. Jlek 1 Marpuisl. [eiicTBust HaJl HUMU 1 2 -
Jluneiinas
anreOpa
Monyns 1. Cp Matpuupbl. Onpeaenutenu. Cuctemsl 1 19 -
Jluneiinas JTUHEHHBIN anreOpanvyeckux ypaBHEHUN
Monyns 1. Ip1l CrnoxeHue, BBIYUTaHUE, IPOU3BEICHUE 1 2 -
JIunelinas MAaTpUILL
anreopa
Monyns 1. Jlek 2 Omnpenenurenu U ux cBoricrBa. OOpaTHas 1 2 -
JIunelinas MaTpuLa
asreOpa
Mopyns 1. Ip 2 Brruucnenue onpenenurenei. 1 2 -
JInnelinas Haxoxnenne o0paTHON MaTpULIbI
anreOpa
Monyns 1. Jlex 3 Pemrenne cucreM TUHEHHBIX YpaBHEHUN 1 2 -
JInneitnas merogamu Kpamepa, ['aycca u cpeacrsamu
anreOpa MaTPUYHOTO UCUYHCIICHUS
Monyns 1. Ip 3 Pemrenue cucreM TUHEHHBIX ypaBHEHUN 1 2 -
JInneitnas
anredpa
Mopyns 1. Jlex 4 UccnepoBanue cuctem JIMHEHHBIX 1 2 -
JInneitnas ypaBHeHul. Teopema Kponekepa-Kanemim
areOpa
Monyis 1. Ip 4 KonTpomnbHas padota 1 o teme 1 2 25 - [TpoBepsiemoe 3amanue 1
JIuneiinas "JIuneitHas anredpa” no teme "JluHelinas

anreOpa

anreopa”




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 Bexkrops! u aeiicTBus Hag HUMU. basuc. 1 2 -
BekropHnas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
anredpa MIPOU3BE/ICHUE BEKTOPOB
Monyns 2 Cp OcHOBHBbIE MIOHATUSL BEKTOPHOU aJIr€OpBhl. 1 19 -
BekropHast bazuc. Ilepexoxn ot omHOrO 6asmca K
anreOpa npyromy. CKalsipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amau o reme "OcHOBHBIE 1 2 -
BekropHas MOHSATHUS BEKTOpHOH anreopsl. basuc"
anreOpa
Monyib 2 Jlek 6 CkansipHoe pou3BeIeHUE BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M ITPOU3BOJILHOM Oa3uce
anredpa
Monyns 2 IIp 6 Pemenue 3ana4 Ha ckansipHOE 1 2 -
BekropHas [IPOU3BEAECHUE
anreOpa
Monyns 2 Jlex 7 BekTopHoe nmponsBeieHne BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M ITPOU3BOJILHOM Oa3uce
anreOpa
Monyns 2 IIp 7 Pemenue 3an1a4y Ha BEKTOpHOE 1 2 -
BekropHas [IPOU3BEAECHUE
areOpa
Monyns 2 Jlex 8 CMenianHO€ IPOU3BEIEHUE BEKTOPOB. 1 2 -
BekropHas BeIpakeHre CMENIaHHOTO MPOU3BEICHUS
asireOpa yepe3 KOOPAMHATHI COMHOKUTEINEH
Momynb 2 Ip 8 KonrtponsHast pabora 2 1o Teme 1 2 25 - [TpoBepsiemoe 3ananue 2
Bekropnas "BekTopnas anredpa" o TeMe "'BekTopHas

anreOpa

anreopa"




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 3 Jlex 9 [TonsTre 006 ypaBHEHUHU JTMHUHU Ha 1 2 -
AHaTMUTAYECKAst IJIOCKOCTH. Y PAaBHEHHUS IPSIMOM HA
TeOMETpPHUS iockocTH. [ImockocTs B mpocTpaHCTBE.
Monyis 3 Cp [Ipsimas Ha mmockocTu. [lnockocts u 1 19 -
AHaTUTHYECKas npsiMasi B mpoctpaHcTse. KpuBbie BTOporo
reOMETpHs nopsika. [loBepxHOCTH BTOPOTO MOpsIKa
Monynsb 3 Ip 9 [IpsiMasi Ha IJIOCKOCTH M B IPOCTPAHCTRE. 1 2 -
AHaIMTHYECKas [TnockocTh B MPOCTPAHCTBE
reOMEeTpHUsI
Monynsb 3 Jlex 10 Kpussie BTOporo nopsiaka. DIuIic. 1 2 -
AHaTUTHYCCKAS ['uniep6oma. [Mapabona.
reoMeTpust
Monyns 3 ITp 10 ITocTpoeHne KpUBBIX BTOPOTO MOpPsAKa 1 2 -
AHaIuTHYeCKas
reoMeTpust
Monyns 3 Jex 11 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 -
AHaIMTHYECKas [nmmHApUYECKHE TIOBEPXHOCTH.
reoMeTpust KoHnueckue noBepXHOCTH U MIOBEPXHOCTH
BpalIeHUs
Monyns 3 Ip 11 KpuBbie BTOpOro nopsuaka, ux 1 2 -
AHanuTHYeCKas KaHOHHWYecKHe ypaBHeHus. [IpuBenenue
reOMETPHS ypaBHEHHsI KPUBOW BTOPOTO TIOPSIIKA K
Monyns 3 Jlek 12 KpuBbie BTOporo nopsiika B noJsipHON 1 2 -
AHaTMTHYECKAst CHCTEME KOOPANHAT.
reoMeTpust
Monyns 3 Ip 12 KonrtponwHas pabora 3 o Teme 1 2 25 - [TpoBepsiemoe 3ananue 3
AHaIUTHYECKAs " AHanuTHueckas reomerpus” Mo TeMe "'AHalIUTHYeCKas

TeOMETpPHUSI

reoMeTpus




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlek 13 Oynknus. [TonsTHe, OCHOBHBIC 1 2 -
Beenenue B XapaKTEPUCTHKH, CIOCOOBI 3aaHus.
MaTeMaTUYECKUN OcHoBHBIE 2JIeMEHTapHbIe PYHKIIUH.
aAHAITN3
Monyns 4 Cp DOnemeHTapHbIe (QYHKIUU U UX CBOICTBA. 1 19 -
Beenenue B IIpenen nocnenoBarensHoCTH. [Ipenen
MaTeMaTUYECKUN dbyukun. HerpepbIlBHOCTD QYHKIIUY.
aHAITN3
Monyinb 4 ITp 13 OcHOBHBIE 3TIeMEHTapHbIC (YHKIIUU, HX 1 2 -
Beenenue B rpaduxu. OOpaTHas u cioxHast QyHKIUU.
MaTeMaTUYECKUI
AHAITN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoHeuHo mMaibie U 1 2 -
Brenenue B OeckoHeyHO OombIre GPyHKIUHU, CBSI3b
MaTEMaTHYECKUI Mexay HUMH. [IepBblil 3amedaTenbHbIi
AHAITN3 npezen.
Monyns 4 IIp 14 Bunsr HeonpenenéHHOCTeH U CIOCOOBI X 1 2 -
Beenenue B YCTpaHEHUS
MaTeMaTUYECKUN
AHAITN3
Monyns 4 Jlex 15 Bropoii 3aMedarenbHbli Ipeien. 1 2 -
Bsenenue B OKBUBAJIEHTHBIE OECKOHEYHO MAJIBIE.
MaTeMaTUYECKUN
QHAITN3
Monyns 4 Ip 15 Brruncienne npeaenoB ¢ TOMOIIBIO 1 2 -
Beenenue B 3aMeuaTeNIbHbIX MPEIETIOB.
MaTeMaTUYECKUI

AHAJIN3




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD yHKITHH. 1 2 -
Beenenue B
MaTeMaTUYECKUN
AHAITH3
Monyns 4 IIp 16 UccnenoBanune GpyHkuuu Ha 1 2 -
Beenenue B HENPEPBIBHOCTH
MaTeMaTUYECKUN
AHAITH3
Monyinb 4 Jlex 17 Hrorosoe noBropeHue 1 2 -
BBenenue B
MaTeMaTUYECKUI
AHAITN3
Monyns 4 Ip 17 KonrtponsHas pabora 4 o Teme 1 2 25 - [TpoBepsiemoe 3ananue 4
BBeneHue B "BBenenne B MaTeMaTHYECKUI aHaIn3" o TeMe "BBeneHue B
MaTeMaTUYECKUI MaTeMaTUYeCKHUil aHam3"
aAHaAIN3

Tect HroroBoe TectupoBanue 1 2 100 - Uroroserit TeCT

ITA [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0,35 -

HAKOIUTEIILHOMY PEUTHHTY)
Hroro: 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jucuumimna "Beiciias matemartuka 1" peanusyeTcss ¢ NPHUMEHEHUEM JIUCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas padoTa CTYACHTOB MPEAYCMAaTPUBAET BIMOJIHEHHE MPAKTHYECKUX 3aJaHUN
0 TeMaM Kypca, HpOBEpsAEMbIX IpenojaBaTeneM B cucteme «PocaucranT», H3ydeHue
TEOPETUYECKOTr0 MaTepuaa, 00pa3oB PeUICHU NPAKTUIECKUX 3aJaHH, BHITIOJTHEHHE 3a1aHuH IS
CaMOKOHTPOJISL.

6. Meroauveckue yKa3aHUs M0 OCBOEHUIO JUCIUILIHHBI

OcHOBY TEOpeTHYECKOro OOYyYEeHHS CTYACHTOB COCTABJISIOT JICKIIMH, B XOJE€ KOTOPOH
MpernoaaBaTelb N3JiaraeT OCHOBHbBIE, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIE C HEM
TEOPETHYCCKUE M MPAKTHUECKHUE MPOOJEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJTHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaina, oOpamias BHHUMaHHE Ha (OPMYITHPOBKH, PACKPHIBAIOIINE COJCPKAHHEC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHasi paboTa CTYACHTOB SIBIISIETCS BaXXHBIM BHAOM Y4€OHOH MESITEIbHOCTH.
CamocTosTenbHass paboTa BBIMNOJMHSAETCS MO 33aJaHUI0 W TNPU METOJAUYECKOM PYKOBOJCTBE
IperoaaBaresis, Ho 0€3 ero HeImoCPEICTBEHHOTO YIaCTHsl.

B mpouiecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAroToBKM K MPAaKTHMUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JICKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSAX CTYICHTHI PEHIAlOT 3a/1a4 MOJI PyKOBOJCTBOM ITPETO/IaBaTEII .
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHUSI TEOPUU SABISIETCS YMEHHUE PEIlIaTh 3a7a4yd Ha MPOMJICHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKUX MOJIOKEHUHN U3yuaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelIeHHUs, TO
OH JIOJDKEH CPaBHUTH UX M BBIOpATh CaMblil pallMOHAIbHBINA. Pelenne 3amad u mpuMepoB CleIyeT
u3Narath MoApoOHO, BBIYMCIIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATENbHbBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BHITEKAIOIIMMH U3
cyllecTBa JaHHOM 3agaud. PelieHue 3amay ONpeAeN€HHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUH.

Bo BpeMs u3yueHus MOIyJsl CTYIE€HTBl CAMOCTOATENbHO BBIIOJHAIOT MPOBEPSEMOE 3aJaHuE.
[IpoBepsiemoe 3amaHue TOJDKHO OBITH BBIMOJHEHO AaKKypaTHO, MOCIEAOBATEIbHO, 0OOCHOBAaHHE
peIIeHus U OTBET 00s3aTebHBI B KAKJOM 3a/IaHUH.

Ha sx3ameHe BBISICHSETCS, TIPEXKIE BCErO, OTYETIIMBOEC YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOrpaMMbl U YMEHHE NPUMEHSTH IMOJTYYEHHBbIE 3HAHUS K PEHICHUIO
MpaKkTUYECKHX 3a/a4. [Ipu moaroToBKe K AK3aMeHY CTYACHT JIOJKEH MOBTOPHO M3YUUTh KOHCTICKTHI
JEKIHUH U PEKOMEHIOBaHHYI0 OCHOBHYIO M JIOMIOJIHUTENBHYIO JTUTEPATYPY, POCMOTPETH PEIICHUS
OCHOBHBIX 3aja4, PEeHIEHHBIX CAMOCTOSATEIHLHO W HAa MPAKTUYECKUX 3aHATHAX, & TAKXKE COCTABUTH
MMCbMEHHBIE OTBETHI HA BCE BOMPOCHI, BHIHECEHHBIE Ha K3aMEH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
[IpoBepsemoe 3ananue 1 mo teme
2 OIlK-1 b - "
Jluneitnas anreopa
[IpoBepsiemoe 3aanue 2 Mo Teme
2 OIlK-1 $ "
BekropHas anrebpa
[IpoBepsemoe 3ananue 3 o Teme
2 OIlK-1 " "
AHanuTuuyeckas reoMeTpust
[TpoBepsiemoe 3amanue 4 Mo TeMe
2 OIlK-1 " . "
BBeneHue B MaTeMaTUyeCKUi aHAIIN3
2 OIIK-1 Bomnpocs! k sk3ameny NeNe 1-61

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

7.2.1. lIposepsiemoe 3aganue 1 mo reme "Jluneiinas ajreopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amauya 1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ TpeMs criocobamu: 1o ¢opmynam Kpamepa,
meToqoM ["aycca U cpecTBaMu MAaTPUYHOTO UCUUCIICHHUS.

Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema JTMHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
4x, + 2%, — X, +x, = -12, X — X, —4X; +9X, =22,
1 X+ X, — 5% +2x, = -9, 11 X, +2X, —4x, =-3,
{ 2%+ 5%, - 6x+3x, = -8 {2X1 —3X, + X, +5%, =-3.
4%, - 3%, 2%, - X, = 2 X, +X, —6X; —4x%, =6,
2 X, - 2% X, - 4x, = -2 12 2X, 43X, +9%; +5X%, =6,
{ 2% + X - 4% + 7x, = 6 Lxl +4X, +3%, — 2%, =12,
X, — 2%, + X, +2 X, = 1, =X = 9%, —4X%; =8,
3 X, — 2%, + X3 — 2X, = -3 13 2X, +TX, + 3%, + X, =6,
X, = 2% + X + 6x, = 5 3X, +5X, + 2%, +2X, = 4.
X, — 2X, X, — X, = 1, X, + X, +3%, —2X, =1,
4 X, +  2X, X + X, = 3 14 2X, +2X, +4X, — X, =2,
X, —  6X, 3, - 3x, = -l 4x, +4x, +10x, — 5%, = 4.
X X, — X + 2, = 3 X, = 2%, + X, = =3,
5 X X, - X - 2% = -1 15 3%, — X, —2X; =1,
X + X, — X + 6x, = T 2X, + X, — 2%, — X, = 4.




Howmep . . Howmep Cucrema JTUHEHHBIX
Bap. Cucrema JTHHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/If/’I
2X, + X, - X, = 2, X, + 77X, —2X; +3X, =3,
6 2X, X, + X, = 2 16 3%, +5X, + X, —2X, =5,
2x, + X, o+ X = 4 —2X, +5X, —=5X; + X, =—4.
8x, -— 6x, + 4x, + 2x, = 16, — 2% + X, = 3X; + X, =4,
7 8X, 6x, + 4x, - 2x, = 8§, 17 4%, +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, = T. 4%, — X, +5%; + X, =6.
2X, - X, X, + X, 3 X, + X, + 2%, +2X, =1,
9 2X, — X, 2X, — X, 2, 19 2X, — X, +2X; — X, =4,
6x, - 3, ax, — 3X, -1 4X, + X, +6X, +5x, = 6.
X, — 2%, + X + X, = 1 2%, + X, + 3%, + X, =11,
10 X, — 2X, + X - Xx, = -1 20 2X +3X, + X3 =X, =1,
X, — 2X, + X, + 5x, = 5. 3%, 42X, + X3 +2X, =5.
3agaua 2
I/ICCJ'IGI[OBaTB U HalTH 061_]_[66 pCHICHUC CUCTEMbI JIMHEHHBIX OIHOPOJHBIX ypaBHeHHfI.
Howep Cucrema IMHEHHBIX ypaBHEHUN Howmep Cucrema TMHENHHBIX YpaBHEHHM
Bap. Bap.
3x, + 3X, +5x%, — 2x, =0, X, — X, —4X, +9X, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, + 2%, + 4%, =X, =0. 2%, — 3X, + X, +5x%, =0.
7X, —3X, +7X, +17x, =0, X, —3X, —4%X; + X, =0,
2 8%, —6X, — X, —5X, =0, 12 5%, —8X, —2X; +X, =0,
4x, —2X, +3x, + 7X, =0. —2X, — X, —10x; —5x, =0.
X, +4x, —3x, + 6%, =0, 7%, +5X%, =3%X; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3X, +2X, —3X; +2X%, =0,
X, + 7X, —10x, + 20x, =0. X, + X, + 3%, —3X, =0.
2X, — X, +3X, = 7X, =0, 2%, +2X, +8x%;, —3x, =0,
4 6x, —3X, + X, —4X, =0, 14 3X, +3X, +5%; — 2%, =0,
4x, —2X, +14x, - 31x, =0. 2%, +2X, +4%X; =X, =0.
2X, +5X, + X3 +3X, =0, X, + X, —3X; +2X, =0,
5 4x, +6X, +3x, +5x, =0, 15 2% —3X, + X; — X, =0,
4%, +14x, + X, + 7X, =0. 4%, — X, =5X; +3X, =0.




Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU CucreMa JTUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, +2X, +2X; + 2%, =0, X, +3X, — X3 +2X%, =0,

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

7 6x, —2X, +3%; + X, =0, 17 6X, —4X, +4X, +3x%, =0,
9x, + X, +4x, —5x%, =0. 9x, —6X, +3X%, + 2%, =0.
2X, + X, + X3 + 3%, =0, 5X, —5X, +10x, — X, =0,

8 4%, + 2X, + 3%, + 2%, =0, 18 SX + X, + 7%+ X, =0,

4%, + 2%, + X3 + 2%, =0. X, + 77X, +4X, +3X, =0.
3X, + 2X, +5X,; + 4x, =0, X, +5X, +3X; +6X, =0,

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

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

10 2%, —3X, — 2X, + X, =0, 20 3%, +2X, —2X; + X, =0,

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

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[IpoBepsiemoe 3amanue 1 mo Tteme "JluHeitHas anreOpa" BBIMOJIHAETCS CTYACHTaMU
CaMOCTOSITENIHO U JIOJDKHO OBITh CAAHO MpenojaBaTesio Ha MPOBEpKY B cucteme «PocauctanT 1o
3au€THOI Henenu. Ha BeImoHeHue mpoBepsieMoro 3aaanus oroautcs 20 uacoB. Homepa BapuanToB
KOHTPOJIBHBIX 337124 ONPEEISIIOTCS C OMOIIBIO TaOJIUIBI 1, TpryeM HOMEep BapHaHTa KOHTPOJIbHON
3a1ayM 1 HaxoAUTCA 1O MepBOM OyKBe paMIIIUK CTYJ€HTa; a HOMEpP BapuaHTa KOHTPOJIbHON 3a/1aun
2 HaXOAUTCH 110 NepBoi OyKBe UMEHU CTY/IEHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykaa M | HIO | 0,4 I PU | CII | T.II Vv DD | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIOTHEHUHU TPOBEPSIEMOTO 33JaHUSI HEOOXOIUMO CTPOT'O MPHUIEPKUBATHCS YKa3aHHBIX
HIDKe TpaBwil. PaboThl, BBIOTHEHHBIE O€3 COONIONEHHS] STHUX MpPaBWI, HE 3a4YUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepabOTKH.
1. Kaxxmoe mpoBepsieMoe 3a1aHne TOHKHO OBITh BBITIOIHEHO B OT/IEIBHOM TETPaIu B KJICTKY CHHUMHU
WIN YePHBIMH YepHUIAMH.
2. B 3aronoBke paOOThl Ha OOJOXKKE TETPaadl IOJDKHBI OBITH SICHO HAmHMCaHBI (paMuiHs, UMS H
OTYECTBO CTYJEHTa, Ha3BaHUE NUCLUIUIMHBI, HOMEpP MPOBEPIEMOro 3aJaHMs; 3/1eCh XKE CIeIyeT
yKa3aTh Ha3BaHWE YUeOHOTO 3aBe/ieHNs. B KoHIIe paboTHI ClieyeT MOCTAaBUTh ATy €r0 BHITOTHEHHS
U TIOATHUCH CTYJICHTA.
3. B paboty nomxHbI ObITH BKIIIOUEHBI BCE 33]a4l, yKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJ0KEHHOMY
BapuaHTy. Pemenns 3agad Halo0 pacroyiarath B MOpsIKE BO3PACTAHUS X HOMEPOB.
4. Ilepen pemieHUEM Kaxk10i 3a1a4u Ha/I0 MOJHOCTHIO BhIUCATh €€ ycioBue. Eciu ycnoBue 3agaun
uMeeT oOmIyr0 (GOpMYIHPOBKY, TO, TEPEMHChIBas €ro, CileayeT oOIIue aHHbIE 3aMEHUTH
KOHKPETHBIMH, B3ATBIMH W3 CBOEro BapuaHTa. He creayer mnpuctynarb K BBIOJHEHHIO



KOHTPOJIBHOT'O  3aAaHHWd, HC pPCIIMB JOCTATOYHOTIO KOJMYCCTBA 3aJad IO Marcpualy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHui0. OIBIT TOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PEUIUTh Ty WU
HHYIO 3a/1a4y BBI3bIBACTCA TEM, UTO CTYACHT HC BBIITIOJHUWII 3TO Tpe6OBaHI/Ie.

5. Bce 3amaHus [noKHBI OBITH BBUIOKEHBI HAa CaWT Ui NPOBEPKH MperojaBareieM B
COOTBETCTBYIOILIEM pa3zeiie AUCLUIIINHBI.

Kpurepun oneHku:

- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIU IPABUIIBHO BBINIOJIHEHO MeHee 70 % 3amanuid.

7.2.2. IIpoBepsemoe 3aganue 2 mo reme "'Bexropuas ajareopa"

(HaumenosaHue OYEeHOUHO20 cPeOCcmea)

TunoBble npuMepbI 3aJaHNIH

3anava
1o xoopaunatam BepiuH nupamuasl ABCJI cpencTBaMu BEKTOpHOM anreOpsl HAlTH:

1) nnunst pedep AB u AC;

2) yron mexny pedbpamu AB u AC;

3) mnomaas rpanu ABC;

4) mpoekuuto Bektopa AB u AC;

5) o0beM nupaMubl.

Howmep | Koopaunats Toukn | KoopauuaTs! Touky | KOopauHATE TOUKH | KOOPIMHATE TOUKH
Bap. A B C |
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)
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)
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)




Howmep | Koopaunartsl Touku | Koopaunatel Toukn | Koopaunatsl Touku | KoopauHaThel TOUKH
Bap. A B C |
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) (1,41) (L17) (3;-4:-1)
20 (2:2;0) (-2:3;-2) (2;-3;3) (1,5;5)

Kpartkoe onucanue u perjiaMeHT BbINOJIHEHHS

[IpoBepsiemoe 3amanwe 2 mo Teme "Bekropnas anreOpa" BBIOMHSETCA CTYJCHTAaMHU
CaMOCTOSATENIFHO JIOJDKHO OBITH CIIAaHO MPENOJaBaTelio Ha MPOBEpKY B cucreMe «PocauctanT» 10
3au€THOI Henenu. Ha BeimoHeHue npoBepsiemoro 3aaanus orogutcs 20 uacoB. Homepa BapuanToB
KOHTPOJIBHBIX 32124 OIPEIEISIOTCS ¢ TOMOLIBIO TaOIUIBI 1, TpHUeM HOMEp BapHaHTa KOHTPOJIbHOM
3amaun | HaXOAWTCS MO MepBOi OyKBE (paMUIIMM CTYACHTA; @ HOMEp BapuaHTa KOHTPOJIHHOH 3a/1a4n
2 HaXOJUTCS IO NEPBO OYKBE NMEHU CTY/ICHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II vy @D | X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BIMOTHEHUN MPOBEPSAEMOTO 3aJaHUS HEOOXOAUMO CTPOTO MPHUACPKUBATHCS YKA3aHHBIX
HUKe mpaBui. PaGoThl, BBIMOIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUJI, HE 3aUUTHIBAIOTCS U
BO3BPAIAIOTCS CTYJIEHTY JJIsl TepepadOTKHU.
1. Kaxxmoe mpoBepsieMoe 3ajaHie JOIKHO ObITh BHIIOTHEHO B OTACIBHOM TETPAIH B KIETKY CHHUMU
WJIM Y€PHBIMHU YepHUJIAMHU.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpajy JOJDKHBI OBITH SICHO HamucaHbl (GaMumus, UMs U
OTYECTBO CTY/CHTA, Ha3BaHUE JUCIUIUIMHBI, HOMEpP MPOBEPSEMOTO 3aJIaHUs; 3]IeCh KE CIIECIyeT
yKa3aTh Ha3BaHUE y4eOHOro 3aBe/ieHNs. B KoHIIe pabOoThI clIeyeT MOCTaBUTh JIaTy €TI0 BBIOJIHEHUS
Y TIO/IMKCH CTYJCHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 337]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3a1a4 Halo0 pacrosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Tlepen penieHUEM Kak10# 3a7auu Ha/I0 TOJHOCTRIO BBITUCATh €€ ycnoBue. Ecnu ycnoBue 3anaun
uMeeT oO0mIyr0 (QOpPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CieayeT OOIue aHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOTO KOJMYECTBAa 3aja4 10 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHH0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh TY WIIH
MHYIO 33/1a4y BBI3BIBAETCS TEM, UTO CTYJICHT HE BBITIOJHUII 3TO TPeOOBaHHE.
5. Bce 3amaHus [MOMKHBI OBITH BBUIOKEHBI Ha CadWT Ui TNPOBEPKH MPENOJaBaTeieM B
COOTBETCTBYIOIIEM pa3/ielie JUCITUTIITNHBI.

Kpurepum ounenku:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CIU PAaBUIBHO BBINOIHEHO HE MeHee 70 % 3ananHuii;
- OIICHKA «HE 3a4TEHO0» BBICTABIISETCS CTY/ACHTY, €CJIM MTPaBIIIbHO BBINOJIIHEHO MeHee 70 % 3amaHuil.

7.2.3. IlpoBepsieMoe 3a1anue 3 0 TeMe ""AHanuTH4Yeckas reoMerpus’’
(HaumeHoBaHUE OYEHOYHO2O CPedCmsa)

Tunossle npuMepsl 3a1aHU
3amgaua 1



Jansl  xoopauHatel BepmMH TpeyrosbHuka ABC. CocTaBuTh ypaBHEHHMS CTOPOH
TPEYrojibHUKa, MEIUaHbI, BBICOTBl U OMCCEKTPUCHI yIia A, a TakXkKe MPsAMbIX, IPOXOASIINX Yepe3
BEPILMHBI TPEYrojJbHUKA U MapajUIeNIbHbIX €ro cTopoHaM. HallTu IiMHY BBICOTBHI, MEIUaHbl U
OUCCEKTPHCHI.

Homep Koop/uHaTs! KoopuHaTs! Koop/HaTs!
Bap. ToukH A Touku 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) 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)
19 (0;2) (1;5) (-2;-2)
20 (2;3) (4;5) (1:2)

3agaua 2



CocTaBUTh ypaBHEHHE IUIOCKOCTH P, MPOXOoAdIel Yepe3 TOUKY 4 NepIeHANKYIIPHO BEKTOPY

N
BC . Hanmcarp ee oOuiee ypaBHEHHE, a TaK)K€ HOPMAJIIbHOE ypaBHEHHE IUIOCKOCTH B OTPE3KaXx.
CocraBuTh ypaBHeHHWE IIOCKOCTH P, mpoxoasmeir yepe3 Touku 4, B, C. Haiitm yrom mexmy

wiockoctsimu P u P,. Haiitu paccrosinue ot Touku // 10 miiockocTH P.

Homep | Koopaunats! Touku | Koopaunatel Toukn | Koopaunars! Touku | KoopaunaTel ToUkH
Bap. A B C pil|
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) (1,41 (L,L,7) (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)

3amauva 3

[Mpsimast | 3agana B mpocTpaHcTBe OOMIMME ypaBHEHHsMU. Hamucath ee KaHOHWYECKUE H
napameTpudeckue ypaBHenus. CocTaBuTh ypaBHeHHe npsimonl |, mpoxomsimei yepe3 Touky M

napajulelbHO TMPsAMOH | U BBIYMCINTG paccTosiHME MEXAy HUMH. Haiftu mpoekimio Toukn M Ha
npsmyto | u Touky nepeceuenus npsmoi | u mockoctu P.

Howmep OO6mue ypaBHEHHE Koopaunatst OO6mwme ypaBHEHHE
Bap. npsimoi | TOuku M TIOCKOCTH P
X—3y+2z—-5=0,
! {2x+5y—32+2_0. (1:2:3) 2x-3y+42-6=0




2 {;i i :; i;—f{;o(,). (2;1;-1) X—7y+4z-1=0
3 {Zx__e,iff;fo:_ > (0;2;-1) X—2y+37-4=0
4 {ziiif,ﬁi}l:o?’ (2;0;-1) X+y+z+4=0

5 {:;_5;;_2;::;8 (2;0;-3) 7X+y—-472-5=0
6 {z:;;_zgz,z_f::ob_ (0:-1;1) 2X—T7y+32+5=0
! {itix/i;z_fzz:oo (0;3;2) X+6y—32+8=0
8 {ii N i N 32;62:0(_)' (-1;0;3) X—2y+57—-6=0
9 {itgf,{Z;:g:g (-1,1,0) X+2y—-2+5=0

10 {Zifii;_f;fo (2:1,1) 5x-y-z+1=0

11 {5;3:;2:;:3 (-1;2;-3) AX+Yy+3z+1=0
12 {>7<X++y5_y 3_22+21+:102_ > (2,0;3) 2X-5y—-2z-6=0
13 {2;_3;,/;432122?) (3:2;-1) 3x—-y-2z+1=0

14 {;;—yy_fiiijgf 0;-2; 1) 4Xx—6y+z+1=0
15 {i)l_zf,:i:éig (-1;2;-1) 6x—-3y+z-2=0
16 {3)(—_6?:22_2 ;:6; ° (0;1;-3) X+5y+2z+3=0
17 {ifliiliiiig (1;-1;1) 2x+7y-z-3=0
18 {z:ii;zij:g (-3;3;1) 3x+5y-2z+3=0
19 ooy el (1:1:3) 2X—dy+2-2-0
20 {)2()—(|—_y2+yz_+2; ;32 ° (0;1;-1) 6Xx+7y—6z+1=0

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[Iposepsiemoe 3aganue 3 no teMe "AHanuTHYECKass TEOMETPUs' BBINOJIHAETCA CTYACHTaMHU
CaMOCTOSITENIHO U JIOJDKHO OBITh CAaHO MpenoJaBaTesio Ha MPOBEPKY B cucteme «PocauctanT 1o
3a4éTHOI Henenu. Ha BeimorHeHne mpoBepsiemoro 3aaanus oroautcs 20 wacoB. Homepa BapuanToB
KOHTPOJIbHBIX 33/1a4 ONPEIEISIIOTCS C TOMOILBIO TaONIHUIIBI 1, TprueM HOMEp BapHaHTa KOHTPOJIbHON
3agauM 1 HaxXoAUTCS MO MepBoi OyKBe pamMIIIMK CTYJEHTA; a HOMEpP BapuaHTa KOHTPOJIbHOU 3a/1aun
2 HaXOAUTCH 10 NepBoii OyKBE UIMEHU CTYy/IEHTA.

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 | 0.4 I PY | CII | T, v ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[Tpu BEIOTHEHUH TPOBEPSEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUICPKUBATHCS YKA3aHHBIX
HWOKEe TpaBui. PaOoThl, BBINOJIHEHHBIE 0€3 COONIOACHHMS JTHX IPAaBHWI, HE 3a4YMTHIBAIOTCA W
BO3BPAIIAIOTCS CTYACHTY ISl IEPEpadOTKH.
1. Kaxxtoe mpoBepsieMoe 3ajaHie JJOJKHO OBITh BBITIOJHEHO B OTACIBHOM TETPAIU B KJICTKY CHHUMU
WM YEPHBIMU YEPHUIIAMHU.
2. B 3aronoBke paboThl Ha O0JIOKKE TETpaau AOKHBI OBITh SCHO HANMCaHbl (pamwus, UMs |
OTUECTBO CTYJICHTA, HA3BaHHWE IUCIHMILIUHBI, HOMEP TPOBEPSIEMOrO 3aJaHUsl; 3[eCh K€ CIEIyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBe/icHUs. B KOHIIe pabOTHI ClieAyeT MIOCTABUTh JIATy €TI0 BHIMOTHCHHS
Y TIOJIITUCH CTY/ICHTA.
3. B paboty nomkHBI OBITH BKIIOUEHBI BCE 331a4H, YKa3aHHBIC B 3aIaHUH, CTPOTO 110 MOJI0KEHHOMY
BapHuaHTy. PemeHus 3a1a4 HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.
4. Ilepen pemieHUEM KakJI0H 3a1a4u HAJIO TIOJIHOCTRIO BBIIUCATh €€ yciaoBue. Eciin ycioBue 3a1aun
uMeeT o0y (OpMYITHpPOBKY, TO, IEPENHCHIBas €ro, CleAyeT OOIIue JJaHHbIE 3aMEHUTHh
KOHKPETHBIMH, B3ATBIMH W3 CBOEro BapuaHTa. He cliegyeT mnpucTynatb K BBINOJHEHHIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJMYECTBA 3aJad 10 MaTepuaty,
COOTBETCTBYIOILIEMY 3TOMY 3a/1aHuI0. OMBIT MOKA3bIBACT, YTO YaIlle BCETO HEYMEHHE PEIIUTh TY WU
WHYIO 32/1a4y BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBAaHHE.
5. Bce 3amaHuMs J0DKHBI OBITh BBUIOKEHBI HAa CaWT JUIsl TPOBEPKH IIPErojaBaTeieM B
COOTBETCTBYIOIIIEM pa3zelie JUCIUILTHHBIL.

Kpurepun oneHku:
- OIICHKA «3aYTCHO» BBICTABIISICTCS CTYICHTY, €CITU MPABUIIHLHO BEITIONHEHO HEe MeHee 70 % 3amanuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CJIH MPaBIWIBHO BhINOIHEHO MeHee 70 % 3amanuil.

7.2.4. IlpoBepsiemoe 3aganue 4 mo reme ""Beenenne B MareMaTnyeckuii anaaus'"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3amava 1
[Toctpouts rpaduxu GyHKIMMA
H;);\;[:p OyHKIMU

1 y=-3x"+10x-3, y=In(-x)+1, y:cosg—l, y=x"+|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-|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:cos§+1, y=—.

X

8 y =5%*+24x-5, y=In(-3x)+1, y:sing—z, y=e",
9 y=-2x>+3x+2, y=In(x-4), y=sin§+1, y =In|x].




Howmep

Bap. OyHKIMU
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*?,
12 y=-2x"+7x-3, y=—Inx+1, y=—cos§, y=Inx-1.
13 y =-2x*+11x-5, y =—In(x—1), y:sin(ZX—%), y =[x* —x.
2 . 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 =X +4.
16 y=-3x>+13x-4, y=—Inx-2, y:;X+22, y =X +4.
2 -x . T 1
17 y=3X"-7X+2, y=—"+2, y=-sin(x+=), y= :
3 x+2|
18 y =-2x"+11x -5, y:3X_4, y=—e"* y=-In(x-1).
X+2
19 y=—-2x2+7X-3, y = cos > y—3X+3 y=Inx—1
’ 2’ Xx+1" '
20 y:6X2—5X+1, y:—Siﬂg7 y:_ex-l-l, y:e\XJrZ‘.
3amava 2
33HI/IC&TB YpaBHCHHA KPHUBBIX B OJAPHBIX KOOpAWMHATAX U IOCTPOUTH 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" +vy :Ex, 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.




Howmep _
Bap. F(x,y)=0
7 X=rm, 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* =6Y.
11 x=-3, X’ +y> =36, x> +y?=5x, X’ +y?=-6Y.
12 y:%,x2+y2=25, x*+y?=-4x, x> +y? =5y.
13 x=—1, xX>+y* =9, x> +y?=3x, x> +y? =-4y.
14 y=05, x> +y* =12, X’ +y* =X, X>+y’ =-V.
15 x=05, x> +y? =3, X’ +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* =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, xX>+y> =7, x> +y?=8x, x* +y? =9y.
3amaya 3
Brrancnuts npeaensl
H];);\;ep [Ipenenst
. 5x?— . (1- 3 . sin?(x+10
n IIm5x 11x+2; 2 IIm(1 x)8(1+x ); 3 lim 2( );
. X—2 \/7+X—3 X—>0 5X _8 x—-10 IX _36_8
) |im(x—+1j - 5) limx(In( x —10) = Inx).
X—>00 X+3 X—>00




H];);\;pr [Ipenenst
2 2
. Iim4x 9x+2,2 Iim\/l X +5x;3 lim tg(x 5)’
) X2 \/__ o 3[1 _ y3 5 /6 +x —1
9x-1
4) i (5X+3) 5) limxln——
o\ 5X —2 e 84X
B Iim3x2 +11x -4 2 Iim3 1-x-8x° 3 lim tg(x-5) |
. o JBex—2 T om 3x4+2 T es2-x—1]
8x-1
4) Iim(3x+5) ; 5) Iimxlnx—_s.
o\ 3X + 1 e X+ 3
I Iim3x2 +8x-3. 2 Iim3 1-x*=x* 3 lim sin(x-4).
. -3 3_.6—x = = O9x+5 tJx—3-1’
C(Ax+1YT X+5
4) lim : B) I|mxln—.
o\ X —2 e X —6
3/1 3 6 3 2
1)| 3X X -2, ; 2) Iimlx—tx;s) Iim#;
2 2-J6+x T (x+1) 0 sin? 3x
5 2x%4+1
4) Iim(SXJFG} X ;' 5) IlmxlnX—Jr7
=\ 5x—1 e X—8
2 _ 2 4 i
D Iim3X +2X 1; 2 Iim2x + /X 3; 3) "marcsln(x+2);
x—-1 /5+X_2 X—>% SIXG +8 x—0 X +2X
6 2
2) |im(3x+§]x "1 5) limx(In(x 6 )~ Inx).
2 _ 2 3 3 H 2
D lim 2X* +5x 3;2) Iim\/x +1+¥x +1;3) Iimsm(3x +X) |
i 3 12 + x —3 x> X x>0 1 —C0S2X
2 x?
o lim 21 g limxan(x +3) = Inx).
X—>0 2X _|_4 X—>00
3x* —13x+4 2L hin(1-2x)
1) lim ; 2 I 05) ¥ ;3 lim——-~<;
o ) 4 —4/12 ) ( ) )H; 4x° -1
) Iim(szri) . 5) limx(In(x +6 )~ Inx).
. 3x*-10x+3. el tgx + sinx
9 1) lim ;2 I 05) * ;3)lim ;
)xas 3_ /6+X ) ( ) )xeo 1X2+a2_a




Howmep

Bap. [Ipenenst
X + 3 2x+3
4)hm( ) ; 5) limx(In(x-5)—1Inx).
o\ X +5 o
xidx
3 —TX+2 sin(1-x)
1 I| ; 2) lim2°+; 3 I m———=;
10 ) —2 5 l ) X—>o0 ) -1 \/__1
5 IXim(iz +ij - 5) limx(In(x +5) = Inx).
1)"m3x2—-4x+1 2 lim Ux® +1+x. ). Nsinx
) =1 Brx—3 "o Sty 0 x+1-1
)
4) lim 2x +5 ; 5) limx(In(x+5)—Inx).
oo 2%% + 3 X
2x* +9x -5 .. 3x _sinlvx = x).
1) lim ; 3) lim ;
=410 + X J_ *mﬂx+2+Jx—i e wﬁ
12 2
) x2+2
o lin] X211 5 limx(In(x—4) - Inx).
X—>0 3X _2 X—>0
) 1imSC XS i 2X 3 lim O =x)
” x5 9 _ \/— X—>°°3\/X +4+\/X +4 x—0 sin5x
2 1-x2
2) |im(xz+4] - 5) limx(In( x+4) - Inx).
x—o| Y +1 X—>a0
. ? - : VX° : 2X°
1) |ImM; 2) Ilmw; 3) lim tgz( X +X) ,
14 X——3 /12+X_3 X—>00 ,X+1 x—0 X +1—SInX
5x
4)Inn( ) ; 5) limx(In(x—2)—1Inx)
2 _ 2 i 2
D Iim2x + 3X 2;2) Iim\/x +4+x;3) Iimsm(x : X).
15 X—>-2 2_@ X—>00 3{/;+X x=0 th X
x—3
2) Iim( 2x ) - 5) limx(In(x +2) — Inx).
X—>0 2x+6 X—>0
2 _ / 2 2
nﬁmjg—ii—l;aﬁm 4X+1+X;$ngﬁiﬁjg;
y o1 2 _J1—x T e Jx2_5 0 X -Sin3X

2) Iim( 3x j  5) limx(Inx — In(x—6)).
3X+2 X




Howmep

Bap. [Ipenenst
2 6 3
_ _ N — ) n’
D IIrn2x 11x+5;2) lim Y% +1—4x ™ sin“x
; SN e A N )
2x+1
4) lim (6“1) 5) limx(Inx — In(x +6)).
X—»00 (3 _ ;2 X—>00
IIm2x —~9X+4 J lim U +1+x, 3y lim 2 tg 2
218 Xx—4 \/____ \/__ X—>0 _ x—0 l)( ‘F 1
) nm(g“?’) 5 limx(Inx—In(x+6)).
D Iim2x 7x+3; 2) Iim\/x +9 x; 3) lim—SN7X__ sinfTx
19 x—3 \/EiSZ _ 23 X—>0 \/;Zz_t;_Zi x—+0'7 /)( + Zl
3x-8
1 Iim(5x+l) - 5) limx(Inx — IN(x+5)).
X—>o0 ES)( _ :2 X—>0
_ 2X2 —5x+2 . AIXP+2-X : tg6 x
D) lim—m———————; 2) lim————=; 3) lIm——;
20 X—2 \/?gsz _ \/E; ) X—>00 %/;Zg_t;_ZI ) x—0 (5 /)(_+_:3
2x+3
) Iim(SXJrzj - 5) limx(Inx — In(x—4)).
X—»00 E;)( _ ]_ X—>00
3agayva 4
HccnenoBaTh Ha HENMPEPHIBHOCT (DYHKIUU U IOCTPOUTH UX TpapuKu
H];);\;pr DOyHKIUU
x4 X2, —0< X< -2
1 yy=X"SXFC. oy x4 1 3) y=4—x+2, 0<x<0;
X—2 Xx—4"
3X, 0< X<oo,
2X + 5, —0<X<0;
x> —10x+9 X+08 .
2 1) y=——""-"—;2) y= 73) Yy=192X+3, 0<x<2;
X—9 Xx+0.8
7, 2<X<o0.
— X2 +1, ~0< X<0;
X* —TX+12 2x+5| _
3 ) y=—3;2) y= ;3) Y=9X+1, 0<x<2;
-4 2X+5

4, 2< X< oo,




Howmep

Bap. DOyHKIUU
2 _ <_9-
X*+7X+6 ‘X Vr‘ X P <X<=2;
4 1) y= ;2) Y 3) y=14X+4, —2<X<Z0;
+1 ~J2°
5, 0< X<oo.
: aya3 V+Q —x*+2, —w<X<-1
5 1)y=%;2)y——6;3)y: X+2 —1<x<0:
2, 0< X <oo.
X* —8x+12 x+3| - X —o<x<l,
6 1) y= —oX ; =——;3) Y=142X+1], O0<x<1,
-2 +3
3, 1< X <oo.
* 7%+ 10 5 -3x+1, —0< X<L0;
7 1) X oiXs ; =——J;$y: X* +1, O0<x<1,
-2 +5
2X, 1< X< o0,
2X + 2, —o<X<=1L
8 1)y—X2_4X+3-z)y—‘X_6‘-3) _lxt_1 _1<x<l:
_1 ’ X—6’ y_ ] — '
3, 1<x<oo.
: 6yag . A+l —wo<x<0;
i X_
9 1)y=X X+’,2)y:L——L3)y:(x+Dﬂ 0<x<«1,
-4 X—=17
4, 1< X< oo,
, X? +1, —0< X<0;
_ X' -Bx-6_ - [x-8 .
10 1)y 7 2) Y= ;3) Y =1X, 0<x<1,
-6 X—8
X+1, 1< Xx<oo.
) —X*+2, —0<X<0;
x> +6x+8 X9
11 1) y= 72) y=——;3) Y=<X+2, 0<x<2
4 X—9
5, 2< X <00
— X2, —0< X<0;
X? +8x+12 \x 10
12 1) y= ; 2) 7 3) Y =1X, 0<x<3;
+6 x—10"
2X +1, 3< X< oo,
1-x*, —oo<x<l
X" —8x+12 2x-1]
13 1) y= ;2) y=——;3) Y=9X-1, 1<x<4;
-6 2x -1
X+1, 4 < X< o0,




Howmep

Bap. DOyHKIUU
) 3X+5, —w0<x<0;
14 1)y:X _5X3+6, ‘ ;3) Y= (x 5, 0<x<5
1, 5<X<oo.
, 2X +1, —0<X<0;
15 1) y=2 _1?X2+16;2)y=‘ 0<x<l
1< X< o0,
_ <0
By 16 ‘x \/—‘ 4x + 5, o< XL0;
16 1) :T,Z)y 3)y— O<x<2;
x+1 2< X< oo,
By at Iy 4x -1, —0<X<0;
17 1)y:X al X2+ ; :‘4 x? -1, O0<x<1,
" 0, 1< X <o,
2X+3, —0<Xx<0;
18 1 y=2 _4X1 . ‘ ‘ ;3) y=4(x-3f, 0<x<I
i 4, 1< x<oo.
, . 2X + 2, —o<X<-1L
19 1) :&X;]'S; y:‘6x+‘ NG _]_ _1gx<1;
X 4, 1< X<,
* gy 115 ‘2 3‘ 0, —0< X<0;
X +
20 yy=2TOXFI0. oy : 3) y=42x, 0<x<3;
+5 2X+3
5x +1, 3< X <o,

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
[Iposepsiemoe 3ananue 4 no teme "BBeneHune B MaTeMaTMYECKHl aHAIHU3' BBIMOJIHIECTCS
CTYJEHTaMH CaMOCTOSITEIbHO BO BHEAYTUTOPHOE BPEMS H JOJKHO OBITH CJAHO MPENoIaBaTeNio Ha

poBEpKyY B cucteme «PocaucranTy no 3au€tHol Hemenu. Ha BbIOIHEHWE TTPOBEPSEMOTO 3aIaHuUs

otBoautcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33J1au ONPEIENIAIOTCS C IIOMOIIBIO TaOIUIIBI
1, mpuyem HOMep BapraHTa KOHTPOJIbHOMU 3a/1a4ul | HaXoAUTCs 1O repBoi OykBe (paMUIIUU CTYyIEHTa;
a HOMep BapuaHTa KOHTPOJIbHOMU 33a4M 2 HAXOJUTCS 10 NepBOil OyKBe UMEHH CTY/CHTA.

Tabmuma 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 | 0.4 I PY | CII | T,1II v ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[Tpu BEIOTHEHUH TPOBEPSEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUICPKUBATHCS YKA3aHHBIX
HWOKEe TNpaBui. PaOoThl, BBIMOJIHEHHBIE 0€3 COONIOACHHS 3THUX INPABWI, HE 3aUUTBHIBAIOTCS M
BO3BPAIIAIOTCS CTYACHTY ISl IEPEpadOTKH.
1. Kaxxtoe mpoBepsieMoe 3ajaHie JJOJKHO OBITh BBITIOJHEHO B OTACIBHOM TETPAIU B KJICTKY CHHUMU
WM YEPHBIMU YEPHUIIAMHU.
2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW JOKHBI OBITh SICHO HAaNMCaHbl (HaMHIIAS, UMS U
OTUYECTBO CTYJICHTA, HA3BaHHWE TUCIHMILIMHBI, HOMEP MPOBEPSIEMOrO 3aJaHusl; 3/IeCh K€ CIEIyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBe/icHUs. B KOHIIe pabOTHI ClieAyeT MIOCTABUTh JIATy €TI0 BHIMOTHCHHS
Y TIOJIITUCH CTY/ICHTA.
3. B paboTy no/mkHBI OBITH BKIIIOUYCHBI BCE 3a]1a4H, YKa3aHHBIC B 3aJIaHUHU, CTPOTO I10 MOJI0KECHHOMY
BapHaHTy. Pemenus 3aqa4 HaJ0 pacroyiaraTh B MOPSAKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemieHUEM KakJI0H 3a1a4u HAJIO TIOJIHOCTRIO BBIIUCATh €€ yciaoBue. Eciin ycioBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3ATHIMH W3 CBOEro BapuaHTa. He cieayeT mnpucTynarh K BBIIOJHCHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJMYECTBA 3aJad 10 MaTepuaty,
COOTBETCTBYIOIIEMY 3TOMY 3a/iaHut0. OMBIT IOKA3bIBACT, YTO YaIIe BCETO HEYMEHHUE PEUIUTD TY HIIU
WHYIO 32/1a4y BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBAaHHE.
5. Bce 3amaHuMs J0/DKHBI OBITh BBUIOKEHBI HAa CaWT JUIsl TPOBEPKH IIPErojaBaTeieM B
COOTBETCTBYIOIIIEM pa3zelie JUCIUILTHHBIL.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CIIM MPaBUIIbHO BbINNOIHEHO MeHee 70 % 3a1aHuid.



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne /i Bonpocsl Kk dk3amMeny
1  |Marpuipsl, OCHOBHBIE IOHSTHSL.
2  |[CnoxxeHue, BBIMUTaHUE MAaTPUIl, YMHO)KEHHUE MATPHIIBI HA YHCIIO.
3  [TpaHcnoHMpOBaHME MATPUIIBL.
4 |Cnen matpun
5  |Omnepanus Npou3BeICHUS JIBYX MaTPHII.
6 [CgoiicTBa. [Ilpumep BeruuCICHMS.
7/  [Bbruncnenue onpenenuTesns BTOPOro U TPETHEro MopsIKa.
8  |Onpenenenne MUHOpa B aIreOpandecKoro TOTOTHEHHS dJIEMEHTA MAaTPHIIBL.
9  [Berumcnenue onpenenuTens n-ro MopsaKa 1o CTpoke wim cronoiy. [Ipumeps.
10 [Ompenenenue oOpaTHOM MaTPHUIIBL.
11  |Anroputm BeuncieHus oopatHoi Matpuilsl. [Ipumep.
12 [OmpenenceHue paHra MaTpPHIIEL.
13 [CgoiicTBa panra.
14  [Cuctemsl JInHENHHBIX aJIreOpandyeckuX ypaBHEHUIN, OCHOBHbIE IIOHATHUS.
15 [Marpuunas u BekTopHas GopMa CUCTEM JIMHEUHBIX YPaBHEHUH.
16 |[MarpuuHblii METO PElIeHUs CHCTEM JIMHEHHbIX ypaBHeHuil. [Ipumep.
17 [Meron Kpamepa pemienust cucreMm JUHEHHBIX ypaBHeHU. [Tpumep.
18 [Meron "'aycca penieHus cucTem JMHEHHBIX ypaBHeHUH. [Iprmep.
19 [Teopema Kponekepa-Kanemiu. CnenctBus TeopeMsl.
20 |BekTopbl, OCHOBHBIE MMOHITHS U ONPEICIICHHISL.
21 KoopauHaThl BEKTOpa Ha INIOCKOCTU U B IIPOCTPAHCTBE
22  luHeiiHBIC ONIEpaIlMy HAJl BEKTOPAMHU
23  |CxansipHOe ITPOU3BEJCHNE BEKTOPOB.
24  |CBOMCTBa CKaJSIPHOIO NPOU3BEICHUS.
25 |Yrox mexay BekTopamu, (opMysia BEIYMCICHUS YTIIa MKy BEKTOPAMHU.
26 |CxansipHOe IMPOU3BEJCHNE BEKTOPOB B KOOPJIMHATHOM (hopme.
27 |BekTopHOE MPON3BEACHNE BEKTOPOB.
28 |CoiicTBa BEKTOPHOTO MPOU3BEACHUSI.
29 |BpruuciieHne BEKTOPHOTO MPOU3BEICHUS B KOOPAMHATHON (hopMe.
30 |CmemnraHHO€ MPOM3BEACHUE BEKTOPOB.
31 |CpoiicTBa CMENIAaHHOTO MPOU3BEICHHSI.
32  |BpluuciieHne CMEeIaHHOro NPOM3BECHUS] B KOOPIMHATHON (hopMe.
33 |OnpeneneHue U yCIOBHS OPTOTOHATHHOCTH, KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.
34  luneiiHasi 3aBHCHMOCTD M JTMHEHHAs! HE3aBHCHMOCTh BEKTOPOB.
35 Onpenenenue 6a3uca 1 pa3MEpPHOCTH BEKTOPHOT'O MPOCTpaHCTBA. MaTpulia nepexona K
HOBOMY 0asmucy.
EBKiIn0BO npocTpaHcTBO. CKalsipHOE IPOU3BEACHUE U €ro cBolicTBa. Hopma BekTopa B
36  [eBKIMIOBOM IpocTpaHcTBe. OnpeesieHus: U IPUMEpbl OPTOHOPMUPOBAHHOIO U
OpPTOTOHAIILHOTO Oasmuca.




Ne i/

Bonpocekl K hK3aMeHy

[TousTue nmuHelHOTrO oneparopa. OnpeneneHne COOCTBEHHOTO BEKTOPa U COOCTBEHHBIX
3HAYEHUI TUHEIHOro onepaTopa. XapakTepUCTUYECKOE YpaBHEHUE MATPHULIbI IMHEHHOTO

37 oreparopa. [IpuMep BbIYMCICHUSI COOCTBEHHBIX 3HAYCHUI U COOCTBEHHBIX BEKTOPOB
JTMHENHHOr 0 oneparopa.

38 Onpenenenue KBagpaTHuHoOi hopmbl. Marpuna kBaapatuyHoit popmsl. Kputepuit CunbBectpa
[0JI0KHUTEIBHON ONPEAEICHHOCTH KBaJPAaTUYHON (POPMBI.
[Ipsmas iuHUA Ha uiockocTH. Ob1ee ypaBHEHHE NPSIMOil, ypaBHEHHE C YTIIOBBIM

39  [ko3dunHEeHTOM U B OTpe3KaX, ypaBHEHUE MPSIMOU, MPOXOASIIEH Yepe3 ABE NaHHBIC TOUKH.
["eomeTpUyecKHil CMbICT KO HHUIIMEHTOB

40 Y ciioBHEe napayuIeIbHOCTH U NEPIEHANKYISIPHOCTH IBYX MPSAMBIX Ha INIOCKOCTU. YTOJ MEXIY
IBYMs1 IPSIMBIMU Ha IJIOCKOCTHU. [Ipumep BeIYMCICHHUS.

a1 KaHoHMYecKHe ypaBHEHUS AJUIUIICA, TUIepOoJIbl, Tapadosibl. OCHOBHbBIE XapaKTEPUCTUKHU.
["'eomeTpuyeckuil cMbICa KO3 (UIIMEHTOB.

42 [Ln1ockocTh B mpocTpancTBe. Ob1ee ypaBHEHHE IUIOCKOCTH U B OTpe3Kax. ['eomeTpuueckuii
cMbIC) K03 PuureHToB. YpaBHEHHE TNIOCKOCTH, TPOXOISAIICH Yepe3 TP JaHHbIE TOUKH.

43 Y ciioBHe mapasielIbHOCTH U MEPIEHAUKYIIPHOCTH JIBYX IIOCKS0CTEH. YT0I MEXy ABYyMs
ruiockocTsiMu. [IprMep BeIUncIIeHus!.

44 [IpsimMas uHUSA B npocTpaHcTBe. KaHOHMYECKHE U TapaMeTpuieckue ypaBHEHUs IPSMOi B
npoctpancTse. ['eomeTpudeckuii cMbICT K03()(QUITMEHTOB.

45 Y cioBHEe napayuieIbHOCTH U NEPIIEHANKYISIPHOCTH ABYX MPSMBIX B IPOCTPAHCTBE.
Beruuciienue yria Mmexy Humu. [pumep.

16 Y ciioBHe napasuieabHOCTH U IIEPIEHMKYIIPHOCTH IpsIMOM M IJIOCKOCTU. Brluucnenue yria u
TOYKU NIepECeUCHMsI MPSIMOI U TIIOCKOCTH.

47 [TonsipHas cucreMa KOOpAMHAT Ha TNIOCKOCTH. PopMyJibl TpeoOpa3oBaHUs MOSIPHBIX U
PSIMOYTOJIBHBIX KOOPJIMHAT.

48  |YpaBHeHus JTUHMIA B HOJSIPHBIX KOOPAMHATAX

49  |KomrutekcHble uyncia. Onepamnun HaJl KOMILUIEKCHBIMH YUCJIaMHU B areOpandeckoit popme.
Tpuronomerpudeckas popma KOMIUIEKCHOT0 yrcia. Onepauy HaJ KOMIUIEKCHBIMU YHCIIaMU

50 [B TpUrOHOMETpPUYECKOI
bopme.

51 1300pakeHre KOMIUIEKCHBIX YUCIIe Ha KOMIUIEKCHON MIIOCKOCTH. O61acTH Ha KOMIUIEKCHOM
[JI0CKOCTH.

52  [[Tonarue MHOXecTBa. OTOOpakeHNE MHOXKECTB. B3aMHO-0/JTHO3HAYHOE COOTBETCTBHUE.

53 UncnoBblie MHOXKecCTBa. OnpeieieHue 1 reOMETPUUECKU CMbICT aOCOTIOTHON BETMYHUHBI
ENCTBUTENBHOTO uncia. OnpeieneHne OKPECTHOCTH TOUKH.

54 |Onpenenenue unciaoBoi ¢pyHkimu. OcHOBHBIE cBoiicTBa pyHkumil. ['paduk GyHkuumu.

55  |OcHOBHBIE 37eMeHTapHble (YHKIIUU, UX CBOWCTBA U TPadUKU.

56 OnpeneneHne YUCcI0BON MOCIeN0BaTeabHOCTU. CBONCTBA YNCIIOBBIX I1OCIIE0BATEILHOCTEN.
OnpeneneHne npeiesia YucIOBOU MOCIeI0BATEIIbHOCTH.

57 |Onpenenenue npezena GyHKIMH B Touke M 0ecKOHEYHOCTH. OCHOBHBIE TEOPEMBI O Ipeiesnax.

58 Onpenenenre 6€CKOHEUHO MaJION U 6ecKOHeuHO O0bIIoN BennyrHbl. CpaBHEHHE OECKOHEYHO
MaJTBIX.

59 [[IepBbIif 1 BTOpO# 3amMeuaTenbHble npeaenbl. Tabauia SKBUBaJICHTHBIX OECKOHEYHO MaJbIX.

60 Ornpenenenne HenpeprIBHON B Touke GyHKIMU. HenpepbiBHOCTD cinoxHON pyHKIMU. Toukn

a3pbIBa. XapakTep pa3pbIBa.
61 |CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX B TOUKE U Ha OTPE3KE.




7.3.2. Kputepuu U HOPMbI OLEHKH

®opma
MPOBe/IeHHs
Cemectp . Kpurepuu u HOpMBI OLIEHKH
NPOMEKYTOYHOI
aTTecCTALUU
Crynent nomyuun 80-100
OaiyioB: 3a Bce MPOBEpsSIEMbIE
COTIIMYHO» .
3a/IaHUs U UTOTOBBII TECT B
CyMMe JIeJICHHOH IoIoJiam
Crynent nonyuun 60-79 6amnos:
3a BCe IIpOBEpsieMbIe 3a/1aHUS U
«XOPOILOY» N
UTOTOBBII TECT B CyMMeE
eJICHHOM NONoJIaM
2 OK3aMeH A

«YHAOBJICTBOPUTCIIBHO»

Crynent nomyuwmt 40-59 6amios:
3a BCE MPOBEPSAEMbIE 3aJJaHUs U
WUTOTOBBIN TECT B CYMME
JICJICHHOM MOIoJIaM

«HCYAOBJICTBOPUTCIIBHO»

Crynent noayumi Menee 40
0aiIoB: 3a Bce MpOBEpsIEMbIC
3aJaHus U WTOTOBBIA TECT B
CyMMe JIeJICHHOH I10TI0JIaM




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
Innauyes. — Mocksa : UH®PA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax U 3afauax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuyebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @umunosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.CnoGoxckas - Bonorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPU3UP. TIOTh30BaTENCH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

—OcCHOBBI BbICIIICH U TcKkpeTHOM Matematuky // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMep,
n/n CPOK J1eiicTBHS)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JIeCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa30BaTeIbHOIO NPOLECCa M0 JHCIHUILIMHE

HaumenoBanue N
000pyA0BaHHEIX y!{eﬁm,lux daxkTHYecKHil agpec E.\ 2 E
Ne kabuneros, aaboparopui, IlepeyeHb 0CHOBHOTO Y4eOHBbIX KaOUHETOB, = 5 F =
n/n MACTEPCICHX | Ap- o0opynoBaHust Jaboparopumii, g E g
00bLEeKTOB JJIs IPOBEAECHHSsI ) Es =
NPAKTHYECKUX H MACTEPCKIX 1 Ap- = g g
J1a00paTOPHBIX 3aHATHH
Aynuropust
BEOKOH(hepeHIHil.
VYyeOHas ayquTopus ais
MPOBEACHUS  3aHATHI
JIEKIIMOHHOTO THIIA.
YyeOHast aymuTopus s | DKpaH
MPOBEJECHUS 3aHATUN | TETE€BU3HOHHBIM,
CEMUHAPCKOI0 TUNA. | KApMBL,  npoxkekTop | 445020 Camapckas
VYueOHas aymuTopust Il | HA  IITaTUBE, CTOJN | 001, T. TombsarTw,
1 KYpPCOBOT'O npernojiaBatensckuit, | yn.  bemopycckas, | 171 1
MIPOEKTUPOBAHUS CTYJIbs 168, 8 sraxk, YJIK-
(BBITIOJIHEHUSI KYPCOBBIX | MPETO1aBaTEIbCKUE. 807. Homep o TII -
pabor). VYyeOnas | TpancnapaHt- 23
ayIUTOpUs JUTSL | TIEPETSIKKA,
MIPOBEICHUS TPYIIIOBBIX | CHCTEMHBIN OJIOK .
u WHUBUTYyJIbHBIX
KOHCYJIbTalMil Y 4yeOHast
ayIUTOpUs JUTSt
MPOBEICHUS 3aHSATHU
TEKYIIEro KOHTPOJs U



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/

Ne
n/n

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB LISl NPOBeJeHUS
NPAaKTHYECKUX H
J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U Jp.

Maomans, M2

KoanuecTBo

MMOCAT0OYHBIX

MeCcT

IIPOMEKYTOUYHON
aTTECTALUH.

KoMnbroTepHslii  Kiacc.
ITomermenue TUIA
CaMOCTOSATEJIbHOMU
paboTHI. Yyebnas
ayIUTOpUs JUTSt
MPOBEACHUS  3aHATHI
CEMHHApPCKOro THIA.
YyeOHas aymuTopust ams
KypCOBOI'O
MIPOEKTUPOBAHUS
(BBITTIOJTHEHUSI KYPCOBBIX
pabor). YueOHas
ayIUTOpUS TUTSt
MIPOBEICHUS TPYIIOBBIX
u WHIUBUTyAJIbHBIX
KOHCYJIbTaIMi. YueOHast
ayIUTOPUS TUTSt
MPOBEACHUS  3aHATHI
TEKYIIEro KOHTPOJS U
IIPOMEKYTOUHON
aTTECTAIUU.

Crosbl  ydeHHYECKHE,
CTyJIbsl YYEHHMYECKHE,
IIK ¢ BBIXOJOM B ce€Th
HNHutepHer

445020 Camapckas
001. r. Tonpsarru,
yn.  benopycckas,
14, 4 stax, I'-401.
Howmep mo TII - 48

84,8

16
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