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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U NPUMEHEHUI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENLHO B MPAKTUYECKOW M HCCIIENOBATEIbCKON pabote,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO ¥ aJTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

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

MareMaTuka (1IKOJbHBIN Kypce), aliredpa (IKOJBHBIN Kype), reoMmeTpus (1KOJBHBINA Kypce), ajaredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: 'Boiciias Mmatemaruka 2", "Boiciias maremaruka 3", "®uszuka", "OxoHomuka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U HNuauxaropsl
KOHTPOJIUpyeMble AOCTHKEHU S IInanupyemsle pe3yJibTaThl
KOMIIeTeHI[UH KOMIeTeH Ui 00y4eHus
(K0oJ1 1 HAUMEHOBaHHE) (K01 1 HAUMEHOBAHHE)
(OITK-1). criocoGHOCTD - 3HaTh: oOrmrue CBEJICHUS 0
OCYIIECTBIIATH TIOUCK, MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
XpaHeHue, 00paboTKy U cucTeMax M HCTOYHHMKAX, OCHOBHBIE
aHanmM3 wWHGpOpMAIMK U3 BUJax 0a3 JaHHBIX W THIHA3ALUU
Pa3IUYHBIX UCTOYHUKOB U pa3IMYHBIX  CBOMCTB  OOBEKTOB U
0a3 JaHHBIX, IPEJCTABIATH MaTepHAaJIOB
ee B TpedyeMoM YMmers: CTaHJApTHBIE  MPHEMBI
(dbopMmare c UCIIOIb30BaHKE ¢bopmatupoBaHus U 1epepabOTKU
MH(POPMAIIMOHHBIX, UHpOpMaLIUU
KOMITBIOTEPHBIX U CETEBBIX Brnanmers: MeTromamu mpencTaBICHHS U
TEXHOJIOTH NEPBUYHOTO aHanu3a HH(pOpMauu u
MacCHBOB  JIaHHBIX O  CBOMCTBax
00BEKTOB U MAaTEpUAJIOB

HIIK 1 cmocoOHOCTH - 3HaTh: 6a30BbIC 3aKOHBI U MPABHJIA
UCIIOJIb30BaTh  OCHOBHBIE €CTECTBEHHOHAYYHBIX JAUCIUILIUIH U
3aKOHBI CTIIOCOOBI MX ONHCAHHS
€CTeCTBEHHOHAYYHBIX YMeTb: UCHOIB30BaTh TUIIOBBIE METO/IbI
TVICTIATUTHH B U CIIOCOOBI €CTECTBEHHOHAYYHBIX
npogeccuoHaTbHON JMICLMTUIAH /711 OMUCAHUS COCTOSHUS
NeSITeTbHOCTH, IPUMEHSITh MIPUPOJTHBIX MTPOIECCOB
METO/IbI MATEMaTUYECKOT0 Brnagerts: HaBBIKAMHU aHaImn3a
aHaiu3a u MPUPOJHBIX MPOLECCOB Ha OCHOBE
MO/JICIIMPOBAHUS, NPUMEHEHHsT  TUIOBBIX  METOJIOB,
TEOPETUYECKOT0 U Croco0OB U 3aKOHOB
HKCIIEPUMEHTAIBHOTO €CTECTBEHHOHAYYHBIX JUCIUILINH.
UCCIICI0OBaHMSI




JIIK 2 cnocoOHOCTh
COCTaBIIAThH IJIaH,
OIMMCAHUC, ITPOBOAUTH
HCCIICIOBAHUS 10
3aJIaHHO# METOJIMKE,
aHAJIM3UPOBATH
pe3yabTaThl
AKCTIICPUMEHTA H
MNpCACTABJIATh UX B BUJC
OTYETOB W IIPE3EHTALIUN

3HaTh:  OCHOBHBIE  KOHILEMLUUU U
AHAIUTUYECKUI

MHCTPYMEHTAPHUIl COOTBETCTBYIONICH
poOJIEMBI, a TAKKE TPUHIUTIBI
IPEJICTaBICHUS PE3YJIbTATOB HAYYHOTO
HCCIIEIOBaHUSI.

YMerTs: CaMOCTOSITEIILHO
pa3pabaTbIBaTh nporpaMmy
UCCIIEI0BAHHUS, BKJIFOYAOIIETO

cOop, cUCTEeMaTH3AIUIO U aHATTN3
TEOPETHYECKOTO U IMITUPUUECKOTO

MarepHania.
Brianers: ciocoOHOCTBIO MTPEACTABIIAT
PE3YIbTATHI IMPOBCACHHOI'O

HCCJIICAOBAHUS B BUJAC HAYIHOI'O OTUCTA,
CTaTbu




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Bu .
Monayab o HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI'0 CPeACTBA)
Mopyns 1.
o Martpuupsl. Buast Matpun. OCHOBHBIE
Jluneiinas Jlek 1 pHt A PHII 1 2 -
onpeeeHus
anredpa
Monyins 1.
JIuuelinas Jlek 2 JleficTBUS HaJT MaTpUIIaMU 1 2
anrebpa
Mopyns 1. C Matpuusl. Onpeaenurenu. Cucremsl 1 23 )
JInnennas p JTUHEHHBIN anreOpanvyeckux ypaBHEHUN
Monyse 1. CrnosxeHue, BBIMUTaHHUE, IPOU3BEICHUE
JIuneiinas Ip1 ’ 1P 1 2 -
MaTpPHII
anrebpa
Monayins 1.
JInHelnas Jlek 3 Onpenenurenyu U UX CBOKWCTBA 1 2 -
anrebpa
Monyns 1. .
- Brrancnenue onpenenurenei.
JInuneiinas Ilp 2 . 1 2 -
Haxoxnenne oOpaTHON MaTpuUIlbl
anrebpa
Mopyns 1.
Jluneitnast Jlex 4 OO6patHas matpuna 1 2
anreOpa
Monayins 1. Pemenue cucrem TMHEHHBIX YpaBHEHUM
JIunelnas JIex 5 MetosioM Kpamepa, merogom I"aycca u 1 2 -
anrebpa CpeICTBAaMHU MATPUIHOTO UCUHCIICHHS
Monyns 1.
Jluneitnast Ip 3 Pemenue cucrem JIMHEHHBIX ypaBHEHUN 1 2 -

anreOpa




®opMbl TEKYLLIEr0

Bu .
Monayab o HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
Monyns 1. .
o HccnenoBanue cucTeM JIMHEHHBIX
Jluneitnas Jlek 6 - 1 2
anTebpa ypaBHenuil. Teopema Kponekepa-Kanemnm
Moayisb 1. Kown
7 KonTponbnas padora 1 no teme 0 T’pOJIBf'iaﬂ pa§0Ta !
JIuneiinas IIp 4 h - M 1 2 25 - o Teme "Jluneiinas
anrebpa Jlunetinas anrebpa aredpa”
r
Monyns 2.
Bekropnas Jex 7 Bexkrops! u aeicTBusA Hal HUMH. basuc. 1 2 -
anredpa
Moy, 2. CkanisipHO€, BEKTOPHOE, CMELIaHHOE
Bekropnas Jlex 8 PHOC, PHOC, 1 2 -
anTebpa IIPOU3BENICHUE BEKTOPOB
Motyss 2 OcHOBHBIE TIOHATHS BEKTOPHOH anreOphl.
Y basuc. Ilepexon ot ogHOrO Oa3uca K
Bexropnas Cp 1 23 -
anrebpa npyromy. CkansipHO€, BEKTOPHOE,
CMEIIaHHOE MTPOU3BEICHHS BEKTOPOB
Monyns 2
Ay Pemenne 3amaa nmo reme "OCHOBHEBIE
Bekropnas Ip 5 . " 1 2 -
anretpa MOHSITHS BEKTOpHOM anredpul. basuc
Moy, 2 CkanspHoe Mpou3BeIEHNE BEKTOPOB B
BexTopnas Jlex 9 P P A P 1 2 -
anrebpa JIEKapTOBOM M ITPOU3BOJILHOM Oa3uce
Moy 2 Pemenne 3amau Ha ckansipHOe
BexTopHas IIp 6 A p 1 2 -
anre6pa IIPOU3BEACHUE
Moy 2 BektopHoe mpoun3BeieHne BEKTOPOB B
BexTopnas Jlex 10 P p A P 1 2 -

anreOpa

JIEKapTOBOM




®opMbl TEKYLLIEr0

Bu .
Monayab o HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI'0 CPeACTBA)
Moy, 2 BektopHoe npousBesieHuEe BEKTOPOB B
BexTopnas Jlex 11 p p p 1 2 -
POM3BOJILHOM 0a3uce
anredpa
Moxnyne 2 Penrtenue 3amad Ha BEKTOPHOE
BexTopnas IIp 7 p 1 2 -
MIPOU3BECHUE
anrebpa
Monyns 2 CMmeniaHHO€ TPOU3BEICHNE BEKTOPOB.
BexTopnas Jlek 12 | BwIpaskeHHE CMEIIaHHOTO POU3BEACHUS 1 2 -
anrebpa yepe3 KOOpIUHATHl COMHOXKHUTETICH
Monynb 2 KonTponbhas padota 2
Y KontponbHas paboTa 2 1o Teme b " p
BekTopHas Ip 8 "BekTopHas atre6na 1 2 25 - o TeMe "BekTopHas
anrebpa P p anreopa"
Mogyns 3 [Tonatue 06 ypaBHEHUM JIMHUU HA
Anamutnueckas | Jlex 13 IUIOCKOCTH. Y paBHEHUS NMPSMOIl Ha 1 2 -
TeOMETPHS IJIOCKOCTH.
Monynb 3
Anamutnueckas | Jlek 14 I1110CKOCTB B IPOCTPAHCTBE. 1 2 -
TeOMETPHS
Monynb 3 [Ipsamas Ha mmockoctH. [1nockocTs
AHanuTthueckas Cp npsiMasi B mpocTpaHcTse. Kpusble BTOporo 1 23,75 -
TeOMETPHS nopsiika. [ToBepXHOCTH BTOPOTO MOPSIIKA
Moyis 3
[Ipsimast Ha MIIOCKOCTH U B IPOCTPAHCTBE.
Ananutnueckas IIp 9 1 2 -
[TnockocTk B MpOCTpaHCTBE
reOMETPHS
Monyns 3 KpusBbie BToporo nopsaka. JJIInAIC
Ananmutuueckas | Jlek 15 P p p ’ ' 1 2 -

reOMETPHUs

['unep6ona. [Tapabomna.




®opMbl TEKYLLIEr0

Bu .
Monayab o HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI'0 CPeACTBA)
Monyns 3
AHanuTtnyeckas ITp 10 ITocTpoeHne KpUBBIX BTOPOIO MOPSAKA 1 2 -
reoMeTpuUs
Moy 3 [ToBepxHOCTH BTOPOrO MOPSIKA
Anamutnueckas | Jlek 16 p p p ' 1 2 -
HunuHapuyeckue MoBEPXHOCTH.
reoMeTpus
Monyms 3 Konunueckue moBepxHOCTH U TOBEPXHOCTH
Ananutuueckasi | Jlex 17 p p 1 2 -
BpallleHus
reoMeTpus
Monyns 3 Kpussle BTOporo nopsiaka, ux
AHauTHYECKAS IIp 11 KaHOHUYECKUe ypaBHeHus. [IpuBenenue 1 2 -
reOMETPHUs YpaBHEHHUSI KPUBOM BTOPOTO MOPSJIKA K
Moy, 3 KpuBbie BTOporo nopsiika B moJisipHOi
Ananmutuueckas | Jlek 18 P P p p 1 2 -
CUCTEME KOOpJHUHAT.
reoMeTpus
Monynb 3 KonTponbras padora 3
KonTtponbHas padora 3 o teme "
AHanuTnueckas ITp 12 " " 1 2 25 - 10 TeMe "AHaJIUTHYeCKast
AHaMTAYECKasi TeOMETPHS "
reOMETPHUS TEOMETPHUSI
Monyns 4
Baenenue B ek 19 Oynkius. [loHsTre, OCHOBHBIE 1 5
MaTeMaTU4eCKUI XapaKTePUCTHKH, CIOCOOBI 3aJaHMUS.
aHaJIn3
Monyns 4
Beenenue B
A .| Jlex 20 OcHoBHBbIE 3JIeMEHTapHbIe PYHKIIUHU. 1 2 -
MaTeMaTH4eCKUn

aHaJIn3




®opMbl TEKYLLIEr0

Bnu .
Monayab o HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI'0 CPeACTBA)
Monyns 4 o
DOnemeHTapHbIC (QYHKIIMU U X CBOMCTBA.
Bgenenue B
. Cp [Ipenen nocnenoBarensHoCTH. [Ipenen 1 24 -
MaTeMaTHICCKIH ¢byaknuu. HerpepbiBHOCTD (pyHKIINN
aHaIu3 ) '
Monyns 4
Bsenenue B o 13 OcHOBHBIE 3TIeMEHTapHbIC (YHKIIMU, HX 1 2
MaTEMaTHYECKUH p rpaduxu. OOpatHas U CIOXKHAS PYHKIIHH.
aHajau3
Monyns 4
oY [Ipenen pynkuun. beckoneyHo mainbie u
Bgenenue B
.| Jlex 21 O6eckoHeuHO OobIue (PyHKINH, CBSA3b 1 2 -
MaTEMAaTHYECKUN
MEXy HUMH.
aHajaus3
Mopyns 4
BBenenue B o 14 Bunsr HeonpenenéHHOCTeH U CIOCOOBI X 1 5
MaTEMaTHYECKUH p YCTpaHEHHS
aHaInu3
Monyns 4
Bsenenue B Tex 22 IlepBbIil 3aMeuaTenbHbIN npenen. Bropoi 1 5
MaTeMaTHYEeCKUI 3aMedaTeNIbHbIN Ipeied.
aHaanus
Monyns 4
Beenenue B
A .| Jlex 23 OKBUBaJIEHTHBLIE OSCKOHEYHO MaJIbI€. 1 2 -
MaTEMAaTHYECKUN
aHaJInu3
Monyns 4
BBenenue B T 15 Brruucnenue npeienaoB ¢ HTOMOIIBIO 1 2
MaTEMaTHYECKUH P 3aMeYaTeNbHBIX TPEJIETIOB.

aHaJIn3




®opMbl TEKYLLIEr0

Bu .
Monayab o HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI'0 CPeACTBA)
Monyns 4
Beenenue B
A .| Jlek 24 HenpepsiBHOCTD PyHKITHH. 1 2 -
MaTeMaTHYeCKUn
aHaIMn3
Mogyns 4
BBenenue B b 16 UccnenoBanmne GpyHkuuu Ha 1 9
MaTeMaTHYECKUN p HENPEPBIBHOCTh
aHaIu3
Mogyns 4
Beenenue B
A .| Jlex 25 HToroBoe moBTOpeHME 1 2 -
MaTeMaTHYECKUN
aHaIu3
Mopyns 4
KonTponbhas pabora 4
Beenenue B KontponbHas padota 4 1o teme P " p
. Ip 17 " - " 1 2 25 - o TeMe "BBenenue B
MaTeMaTHYECKUAN BBenenue B MaTeMaTUYECKUi aHAIN3 . "
AHAHS MaTeMaTHYeCKUN aHaJIN3
Tecr Hrorosoe tectupoBanue uepes LT 1 2 100 - TectupoBanue
A [IpomexyTouHas aTTectanus (3a4€T 1Mo 1 0.95
HAKOIUTEJIIbHOMY PEUTHHTY) ’
Hroro: 180 100

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




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias matemaTtuka 1" BCnonb3yroTcs:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSI Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUCCKUX 3aHSATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIeCTBICHHE TECTOBOIO KOHTPOJISI 3HAHUN YUaIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
IperoaaBaTellb n3JiaraeT OCHOBHBIC, HAN0O0JIee CII0KHBIC MIOHSATUS TEMBI, & TAK)KE CBSI3aHHBIC C HEU
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHUMaHHE Ha (OPMYITUPOBKH, PACKPHIBAIOIINE COJCPKAHHEC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MoJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXXHOCTh TE€X WJIA WHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenpbHasi paboTa CTYIACHTOB SIBISETCS BaXXHBIM BHAOM YUe€OHOHM NESITEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4acTHsI.

B mporiecce camocTosTensHOM pabOThl CTYACHT MPUOOpETaeT HAaBBIKM CAMOOPTaHHM3AINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE pellaTh 3aJla4yd Ha MPOMJCHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cyllecTBa JaHHOM 3amaud. PemieHune 3amad oONpeAenéHHOrO THUMA HYXHO MPOAOIKATH [0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

[To 3aBepIIeHNIO N3YUEHUST MOAYJISI TIPETIOAaBaTeNb MIPOBOJUT KOHTPOIBHYIO PaboTy C ENbI0
MIPOBEPKU U OLICHKH 3HAHUI M YMEHUH CTYIEHTOB. 3a/JaHus KOHTPOJIbHOU pabOThl JOJIKHBI OBITH
BBITIOJTHEHBI aKKYPATHO, MOCIIEI0BATEIbHO, 0OOCHOBAHHE PEIIEHUS U OTBET 0053aTeIbHBI B KAXKIOM
3amanun. [Ipy BBITIOJIHEHMH KOHTPOJIBHBIX PAOOT HE JOMYCKAETCS HCIOJIb30BAHHE MOOMIIBHBIX
YCTPOMCTB U Ir'aJ’)KETOB.

[Ipy TOATOTOBKE K MTOTOBOMY TECTUPOBAHHMIO CTYIEHT JOJDKEH IOBTOPHO H3YYUTh
KOHCIIEKTHI JIEKIIUNA U PEKOMEH0BAHHYIO OCHOBHYIO U JIOMOJIHUTENIbHYIO JIUTEPATYPY, IPOCMOTPETh
pelIeHHUs] OCHOBHBIX 3aJ1ay, PEHIEHHBIX CAMOCTOSATEIBHO M Ha MPAKTHYECKUX 3aHATHUSIX, a TaKKe
COCTaBUTh MMMCbMEHHBIE OTBETHI HA BCE BOMPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
Kontposbhas padora 1 mo teme
1 OIIK-1 POJIbHA b )
Jluneitnas anreopa
KoHntposbHas pabota 2 o Teme
1 OIIK-1 P p g
BekropHas anrebpa
KoHntposbhas pabora 3 o teme
1 OINK-1 AP P ;
AHanuThuyeckas reoMeTpHst
KoHnTtposbHas padota 4 1o Teme
1 OIIK-1 , p P 9 )
Brenenue B MaTeMaTuueckuii aHam3
1 OIIK-1 Bomnpocsl k 3auéry NeNe 1-43
1 OI1K-1 Hrorosoe tectupoBanue uepes LT

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

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

Tunosbie npuMepsbI 3aaHUH

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

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

Bapuanr 2




w O N
N N 0

2. BeruucauTe onpeaennTelib

01

1
5
1
2

3. Pemmuth cucremy merogom Kpamepa

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

4. Pemuthb CUCTEMY CPEACTBAMU MATPUYIHOI'O NCUUCIICHUA:

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

Bapuanr 3

W o W b

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

2. Beruncnute OIIpCACIINTCIIb

w ©O© w
N 01 o N

1

g b~ DN -

3. Pemmuth cucremy meroom Kpamepa

6 X1 +9Xo-2X3=-4

{ 2X1—3 X, +3X3=3
10 X1 +3 X, -3X3=3

4. Pemuthb CUCTEMY CPCACTBAMU MATPUYHOI'O NCUUCIICHUA:

6 X1+9X2-2X3=-4

{ 2X1 -3 X2+ 3X3=3
10 X1 +3 X» -3X3=3

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

Bapmuanr 4

1. Haiitu mpousBenenue matpuiy AB u BA, eciiu A

W o N

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

A O DN

5
2
1
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N O N
~N P N

2. BeruuciauTh onpeaeanuTenb

N 0O w O
W = NN

01

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

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbIlONIHAETCS CTYAEHTAMHM Ha IMPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BATHCSl OYMaKHBIMH HOCHUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHH, CIpPaBOYHBIMH MaTepualaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMH IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

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

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

Tunossle npuMepsbl 3a1aHUI
Bapmuanr 1.

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

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

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

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

4. Haiitu ruioiaib napajaieaorpaMma, HOCTPOCHHOTO Ha BEKTOpax



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

— 00BeM InmupamMubl.

Bapuanr 2.

1. Pa3n0KuTh TeOMETPUYECKH M aHAIUTHYECKH BEKTOP ¢ 110 BeKTopaM b u ¢, ecimu =3 -

jib=2i+2j; c=-i+3].
2. JlaHbI BEKTOPBI 212{2, -1, 0}, ];Z{-l, 1, 2}. Haiitu: 1) (Zl, l_)) 2) ‘5‘;
_ _ N _ - —0 _
(2a-b, a);d) np(a+b);5) a -opra.

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

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

4. Hatitn Iiomaab mapajiciorpamma, IoCTPOCHHOI'O Ha BEKTOpax

N T
n)=—.

6
5. lans! koopauHaThl BepmuH mupamuasl A 1A, A3A, A (L,-1,0); A, (4,5, -2); As(-1,

a=3m-n;, b=2m+n, rne‘m‘ ‘

3,0); A4(6, 1, 5). Tpebyercs cpeacTBaMu BEKTOPHOMH anreOpsl HAWTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momanas rpann A A, A 5

— 00beM MUpaMU/IbL.

Bapuanr 3.

1. Pa3J'IO)KI/ITI> TCOMeTpI/I‘-IeCKI/I 1 aHAJIUTUYCCKU BECKTOP C 10 BCKTOpam a )51 b €ClIn a 21

b=-i 2] ¢=2i+3].

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

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

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

4. HaiiTu miomaas napauienorpaMma, NoCTpOEHHOTO Ha BEKTOPax
A

a= ;1-25; l_):3m+n,r11e ‘m‘:3;‘n‘:2;(m, n)=§ T



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

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

— HPOCKIOHUIO BEKTOpPa Al A3 Ha Al A4

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pa310kuTh reOMeTpUUECKH U AaHATTMTUYECKH BEKTOP C no BEKTOpam an Z_), ecmn =4 } ;
b=-2 E’+3;’; c=4i+2 }

2. JlaHBI BEKTOPBI 212{2, -3,1}; ];:{-2, 6, 3}. Haiitu: 1) (Zl, l;) 2) ‘5‘ ;

_ A _ _ _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b’-oprb.
_ — - — . _ N _ T
3. lanbl BekTOopel a=3 m-5n; b=2m+n, rue ‘m‘ZZ;‘n‘ =1;(m, n)ZE
_ _ _ A _ _ _
Haiiru: 1) (@, b): 2) ‘a‘ :3) (a+b,2a-b); 4) np;(a+b);
4. HaiiTu 1uromaap napajuieiorpaMMa, IOCTPOEHHOT0 Ha BEKTOPax
_ _ _ . _ _ _ N _ T
a=3m-5n; b=2m+n,rne ‘m‘ZZ;‘n‘:L (m, n)ZE
5. Jlanbl koopauHaThl BepunH mupamuiasl A | A, AsA, A3, -5 2); A, (4,5, 1); As(-3,
0,-4); A4 (-4, 5, -6). Tpebyercst cpeacTBaMU BEKTOPHOMN anreOpsl HAUTH:
-yroa Mexxny peopamu A (A, n A Ay,
-futomans rpanu A (A, A 5,

TIPOCKIHIO BEKTOPA Al A3 Ha Al A4

-00beM MTUPAMHU/IBI.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonTponbHast pabora 2 BBINONHSAETCS CTYACHTaMH Ha MPAKTUYECKOM 3aHATUHU &, Ha
BBINOJIHEHHE pPabOThl OTBOAMUTCA 2 yaca. [Ipu BBIOTHEHUH KOHTPOJIBLHOU pabOThI CTYACHTH MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSAMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonrtpomnbHas pabota cogepXuT 5 3aaHuil, Kaka0€e 3a/laHue OLIeHUBaeTCs B 5 0aIoB.

5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIU 3aJlaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Gaia BeICTABIISIETCS CTY/ACHTY, €CJIH 3aJlaHKe BBIIOJHEHO B 00bEMe oT 60 % 10 79 %

2 Gajuia BBICTABIISACTCS CTYJEHTY, €CIIH 3aJJaHKe BBIMOIHEHO B 00BEMe 0T 40 % 1m0 59 %

1 Gayn BeICTaBIsI€TCS CTYACHTY, €CIIH 33JlaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GaIoB BBICTABIISICTCS CTYJCHTY, €CJIM 33J]aHKE BBIITOJHEHO B 00bEMe MeHee 19 %.



7.2.3. KonTpoJjbHas padora 3 o TeMme " AHAJIUTHYECKAA reomerpus’”

(HaumenosaHue OYEeHOUHO20 CPedCcmea)

TunoBble npuMepsbI 3aJaHNIH

Bapwuanr 1.
X-2 y-2 z+1
-1 -1

1.Haiitu yron mMexay npsmoi U IIJIOCKOCTBIO

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

2.JlaHbl KOOPJMHATHI CEPEAMH CTOPOH TpeyroabHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucats
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

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

4.1TocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X%+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

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

1. HaiiTi Touky nepecedeHus: npsaMoi U IJIOCKOCTH

3x-2y—-4z-8=0

2. Jlanbl 2 cMexHble BepmuHbI npsimoyroiabauka A(-3, 7) u B(5,1) Hanucare ypaBHeHue
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

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

4. [locTpouTh MOBEPXHOCTHU:

a)x—22=9y% 0)x*+4x+y=0.

5. Haiiti uentp u paanyc cepbl U OCTPOUTH €€.
X*+y?+2° —x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAsmieii uepe3 Touky M(2,-2,-3)

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

MEePIEHAUKYIISIPHO IPSIMOM

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

MeaHbl, IPOBEACHHON Uepe3 BEpIIUHY A.

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



4. TlocTpoUTh MOBEPXHOCTH:
a)922+y+2=0;
0) x* + 3=y* +222

5. Haiitu ieHTp u paauyc chepbl 1 OCTPOUTH €.
X*+y*+2°—Xx+y+1=0

Bapuanr 4.

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

1. TlapamnenbHbI 11 IPSMBIE 54 .
-4 3 1 2X+Yy—-22+5=0

2. CocraBuTb ypaBHEHHE BbICOTHI, OMYIIEHHON U3 BepUIMHbI A B TpeyroibHuke ABC,
ecm A(7,1),
B(-5, -4), C(-9, -1).
3. TlocTpouts KpHUBYIO
x?-2x +y* -4y + 1=0.
4. TlocTpouTh NOBEPXHOCTH:
a)x*+4=2%,
0)3-x2+y*+4z2 = 0.

5. Haiiti ueHtp u paanyc cepbl 1 OCTPOUTH €€.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast paGota 3 BBINOJHSETCA CTyIEHTAaMHM Ha MpPAaKTHUYECKOM 3aHATHH 12, Ha
BBITNIOJTHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHast paboTa coaep uT 5 3ajaHuil, Kak10€e 3aJaHie OLEeHUBAeTCs B S OaIoB.
5 0aJIoB BBHICTABIISICTCS CTYJICHTY, €CIIM 33JJaHHUE BBIIIOJHEHO B IIOJHOM 00BEME;

4 Oansa BBICTABIISIETCS CTYACHTY, €CIIU 33JaHKE BBINIOJIHEHO B 00bEMe oT 80 % u BhIIIIE;
3 Oasuta BBICTaBIISIETCS CTYIEHTY, €CIH 3aJJaHKe BBIMOJIHEHO B 00BEMe 0T 60 % 110 79 %
2 OaJiia BBICTABJISIETCS CTY/ICHTY, €CJIM 3a/IaHue BRITIOJTHEHO B 006EMe oT 40 % 10 59 %
1 Gasnut BbICTABIsIETCS CTYACHTY, €CIIU 3a/1aHUe BBHIIOJIHEHO B 00b&Me oT 20 % 10 39 %
0 6ayyIoB BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHHE BINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonrpoJabHas padora 4 no reme ""BBenenue B MareMaTu4eckKuii aHaaus''
(Haumenosanue OYeHouUHO20 cpeocmsa)

TunoBble npuMepbI 3a1aHNI

Bapuanrt 1



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

2. [loctpouts kpuByt0 r =1+ C0S2¢
1

3. UccnenoBarh Ha HENIPEPBIBHOCTh PYHKLUIO ) = 24

. COSX—CO0S2X
4. Berancnute npegen lim——m
x>0 XSin2X

3X _ 2 5x+2
5. Berumciure npegen lim
x>o\ 3X+1

Bapmuanr 2
1. HoctpouTts rpaduk GyHKIEE ¥ = X + |X|

2. ITocTpouts KpuByI0 I =1+ C0OS2¢
1

3. UccnenoBarh Ha HENPEPBHIBHOCTh QYHKLUIO ) = 2 x+

. COS X —C0S3x
4. Beraucnute npegen lim———
x-0  1—c0os5x

4x +1\>*
5. Berumciure npegen lim
x| 4x -1

Bapuanr 3
1. IToctpouts Tpaduk GyHKIUN Y = x|X| +1
2. ITocTpouts KpuBYIO I =1—Sin2¢
2
3. UccnenoBath Ha HEMPEPBIBHOCTh PYHKIUIO y =€ **3

: sin 3x
4. Beruucnute npeaen lim

>0 \X+9 -3

2x+3
. (B5x+2
5. Brrauciaure npeaci Ilm

x>o\ 5X -1

Bapmuanr 4
x
1. Iloctpouts rpaguk GyHKIUU ) = g
x
2. ITocTpouThb KpUBYIO I = 2+ Sin 2¢

2

2
3. UccnenoBark Ha HEMPEPHIBHOCTh (QYHKIHIO Y = 3% 3

. sin7x
4. Beraucnute npegen lim———=

=07 —\[x+49

_(ex+3)"
5. Berumcnure nipegen lim
xox\ 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

KonrponbHast pabora 4 BBINOJHSETCA CTyIEHTAMHM Ha MpPAaKTUYECKOM 3aHsATHU 17, Ha
BBITMIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKUX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAUYECKUMHU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oneHku:

KonrtponbHas pabota coaepXut 5 3ajaHuii, KaKJ0€ 3a/1aHue OLICHUBAETCS B 5 0aIoB.
5 6aIOB BBICTABIISIETCSI CTYICHTY, €CJIM 3a/IaHue BBIINOJIHEHO B IOJTHOM 00BEME;

4 Gansa BBICTABIISICTCS CTYACHTY, €CIIU 33JaHHUE BBITIOIHEHO B 00bEéMe oT 80 % u BhiIIIIE;
3 GaJia BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHue BBIMOJIHEHO B 00BEMe oT 60 % 110 79 %
2 Gayuta BBICTABIIIETCS CTYNIEHTY, €CJIH 3aJJaHKe BBIIOIHEHO B 00BEMe oT 40 % 110 59 %
1 Gann BeICTABISIETCS CTYACHTY, €CIIU 3aJjaHKe BbINOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UToroBo€e TeCTUPOBaHUE
(HaumenosaHue OYeHOUHO20 cPeOCcmsa)

Tunossle npuMepsl 3a1aHU

Moayas 1. JInneiinast anredpa

1 5
1. Beruucnaute onpenenuTenb .
-6 10
OrTBer:
2 3 4
2. BeruncnuTh onpeneauTeb 45 6
371
OTBeT:
1 0 2 -3
4 2 1 3
3. Beraucnauts onpenenurens
52 3 0
6 0 3 7
OTBeT:
1 3 0 1
4. Haiiure cymmy Matpuil ,_|g _q|Hp_|_1 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
C=-1 4 P=|-1 -1 T=|-1 2 M=|-1 2 K=|-1 2
8 -1 6 3 9 9 31 9 1
1 21
5. ana marpuria A=|2 6 2|. Torga marpura C =A-A" paBHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 00 4
0o 0 -2 0 1 0 0
4 2 0 0 0 1 0O 0 0 4 2




1 01
6. HManamatpuna A=|0 2 0|. Torma marpuna A? umeer BuL. ..
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 1 0 1
0O 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 01 1 9 0 1 0 0
1
31 1 2
7. HMaubl marpuibl A= 4 1) B=|5|, C= 5 9l Torna cymecTByeT mpou3BeACHUE
7
MAaTpHIL. ...
1 2 3 4
C-4-B B-4-C C-B-A4 A-C-B
8. Panr marpuIia paBeH eIuHUIBL. Tor1a MaTpuiia MOXKET HMETh BHI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 4 7 8 9

3x+1 2
9. Panr matpunsl 4 = 1 paBeH JBYM, €CJIM 3HaYeHHE X He paBHO...
X
1 2 3 4
-1 -2 1
1 3 -2 3
0 0 O
10. Haii
0. Haiinnre panr MaTpumbl a-lo 2 4
0 0 3
0 0 O
Ortser:
2cosx 1
11 . dnst matpunst 4 = 0 s HE CyILECTBYET OOpaTHOM, eclii X PaBHO ...
X
1 2 3 4
T T T T
2 4 3 6




12. Jlis Mmatpunibl A cyIiecTByeT oOparHas, €Clid OHa paBHa ...
1 2 3 4
1 2 1) 1 2 2 12 1 17
3 1 0 0 1 5 3 9
1 3 DJ 1 0 0 2 4 2 2 3 6
(1 2y o~ (3 RN
13. Ecou A= 3 1) A= 4] TO pelIeHHe MaTpu4HOro ypaBHenus A* O =A wumeer
BU] ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EQuHCTBEHHOE pellleHne NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHU ...

1 2 3 4
x-3v+z=0, x-3yv+z=0, Xx=3y+9z=( x-3y+2z={
2x+ 2y +4z7 3 2x+2v+4z = 2x+ 2y -6z5 2x+5v+4z=
Jx+3v+z= 3Jx+3v+625 Ix—v+3z=( Jx+3v+6z=

15. Haiitu X+Y+1Z econ X,Y,Z IBISAIOTCA  PELICHUSMH CUCTEMBl  YPAaBHEHHM
6Xx+5y—-2z=-4
3X+4y+2z=1
3x—-9y=11
Ortger:
Moayas 2. BektopHas ajaredopa
1.Kakoe BbIpakeHHe 0003HAUAECTCS CKAISAPHOE MPOU3BEIEHIE BEKTOPOB?
1 2 3 4 5
(a"b) axb @b alb] (a.b)
2. Haitmute BekTOp 46— g+ 28 , €CIIH g =(2, 4, 3), B =(1, -1, 2), Z =(0, 1, -1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1iuHy BEeKTOpa a =(3,0,4).

OTtBeT:

4. JlaHBI BEKTOPBI 52{2, -2, 2}, B:{S, 0, -4}. Haiitu npg( a+ E)



1

4,6

(6]

1. Haiitu miomans tpeyroasuuka ABC ¢ Bepmunamu A(1L, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
53 J15 V3 2543
6. Y CTaHOBUTb, KOMIUIAHAPHDI 11 BeKTOpa &, b, C,ecmn a=4 i -2 }'+4 k; b
=3i-4 j+Tk; c=i+2 j-3k.
Otser:
7. Kakoii BekTop siBisieTcs cyMMoit BeKkTopoB AB u AP?
1 2 3 4
BP A PB AC
8. BrIpa3uTh yepe3 eMMHUYHBIC BEKTOPHI i u j Bextop AB, ecmu A(1,2), B(0,-3).
Ortger:
9. Haiitu BekTOpHOE Npou3BeeHue Bektopos a=21— j+3k, b=1i-]j.
1 2 3 4 5
-3i-3j-3k —-4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B mapamenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, M =D
Beipasuts Bektop AD uepes aub.
1 2 3 4
\D=2p+2a AD =2b+2a AD=2b-2a \D=2p-23
3 3 3 3

11. Jlansl Tpu mocneAoBaTeIbHbIC BepIIMHBI apauienorpamma A(1;-2;3), B(3;2;1), C(6;4;4).

Haiitu ero uetBepryto Bepumuny D.

1 2 3 4 5)
D(4;0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)
12. Tlpu kakux 3Ha4eHusXx « u [ Bektopel a=-21+3j+ak wu b=pi1-6j+2k

KOJUIMHEApHBI?




1 2 3 4 5
a=0, p=1 a=l, p=2 %:-3’ p a4=2, p= %:-l' p
13. Beruucnuts 2 ix(k—S J) :
OtBer:
14. HaiiTu cMemanHOE MTPOU3BEICHUE BEKTOPOB a-= (2,-1,2), 6 =(3,0,7), C=(1,2,-3)
OtBer:
15. IInomanas TpeyroabHUKA BBIUUACSAETCS 110 GOpMYIIE. ..
1 2 3 4 5
S=ab S =[axb]| 8:1|a><b| S=axb gL
2 2[ab]

Moayasb 3. AHAJMTHYECKAsl FreoMeTpHus
IIpakTHyeckuii TecT:

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

1

2

3

4

2,5

5

0,25

15

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

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) +(y-4)

2
(x=2) +(y-8)

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

(-1 + (=)

3. OGuiee ypaBHEHHE IUIOCKOCTH, IPOXOJANIeH uepe3 TOuKy | (— 3;4;—2) U OTCEKaroIen

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

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

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

OrtBerT:




2 2 2

y YA

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

OrtBerT:

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

Ortser:

8. B A MoM1M; naiitu ypaBHeHnue cpenaneit imauu EF, mapannensnoii MiM»

16 49 4

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

Ortser:

9.  VYpaBHeHHE IUIOCKOCTH,

| 3(3;—1;4) UMEECT BU] ...

HpOXOI[HH_ICﬁ 4epe3 TOYKH

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

1 2 3 4
Tx—8v—13z+23 Tx—2v—-5z-3 Tx+8y—13 T7x—8y—13
10. VpaBHeHME NPSAMOMN, NPOXOIAMIEH Yepe3 TOuKy | 0(2;—3;—5) MEPIEHINKYIAPHO K
mIockoct 6X —3y —5z2+2 =0 umeer Buf ...
1 2 3 4
x—-2 yt3 =+ x—-6 y+3 | x+2 y- x+2 y-
6 -3 - 2 -3 6 -3 6 3
11. MuuMmas nosyoch rurnepOosibl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
b H . . | x=y+2z-10=0
. Hanpasisito eKTO 0 ee
MPABJIAIOIIUN BEKTOP MPSAMOM 3X+2y—24+6=0 UMeeT BUJI
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3;-7:-1)

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

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

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

(1; i 7) (1;7) (-1:7) (-1;-7)




15. VYpaBHeHHE TUIOCKOCTH, TMPOXOJAIIEH dYepe3 TOUKYy (0;0;2) MePIEHANKYIISIPHO
wiockocTsM X—Y—2=0 u X—2y=0 wumeer Burx ...
1 2 3 4
2x+yv+z-2=0 X—yv—z+2=0 x—2y—-z-12 2x—yv—2Z]
Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakas u3 GyHKIMHA SBISICTCSI HEUETHOM, €CIIH. ..
1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
= -f(x)
2. MccnenoBath Ha 4eTHOCTh HIIM HEYETHOCTh GYHKIHIO y = X -Sin? X —3/X ...
Ortger:
3. Haiitu nepuoa pynxuu f(X)= 3C08g —sin6x...
1 2 3 4
107 T 107° z 107
3 3 6 3

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

1 2 3 4
" _arcsin x ; 1)
im [£00F <[ im 100 | TR ) e 142) e
X—Xg X—=%g X
5x+2

5. Beraucnure npegen lim (3)( 2
x>o\ 3X +1

1 2 3 4

o e° 5 -5

6. Beruucnure npenen Iim:‘}xz_ﬁL
. p X_% s Tk
1 2 3 4
0 2 i o0
3 9




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

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




x-1

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

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

. X=1- Touka pa3pbiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

HroroBoe TectupoBanue no gucuuiuinHe "Breicmias marematruka 1" BbICTaBisieTcs B
pacnrcanuu Ha 17 Henene u mpoxoauT yepes3 LleHTp TecTupoBaHus B KOMIIBIOTEPHOM Kjlacce 00IIero
noctyna. Ha tect orBonutes 1 yac. [Ipu BbImoJIHEHUH TeCTa CTYACHTHI MOTYT TOJIb30BATHCS TOIBKO
KaJbKYJIATOPAMHU, TIPU ITOM HE JOITYCKAETCS UCIOIb30BaHUE KAaKUX-TMOO CIPAaBOYHBIX MAaTEPHUATIOB,
KOHCIIEKTOB JICKIIUN U MPAKTUYECKUX 3aHATUM, MOOMJIBHBIX YCTPOMCTB, T'aJPKETOB.

Kputepuu oneHku:

Tect conepkut 10 3ananuii, kKaxaoe 3aganue oneHuBaeTcs B 10 6amios.
10 6anioB BBICTABIISETCS CTYAEHTY 3a IIPaBWJIbHBIN OTBET Ha 3a/1aHUE,

(0 GayUIOB BBICTABIISICTCS CTYJICHTY, €CJIM OTBET HA 33J]JaHUE HETPABUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBas Matpuua. JlelictBus HaJx MaTpulaMu (CII0OKEHHE, YMHOXEHHE Ha 4YHUCIIO,
YMHOXKEHUE CTPOKM Ha CTOJIOEl], YMHOKEHHE MATpHIbl HA MaTpUIly, TPAHCIIOHUPOBAHUE) U
yCJIOBHSI X BBIITOJIHCHMSL.

Onpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OnpenenuTenb MaTpULbl N-0T0 MOPSIKA.
CBOIICTBA ONpPEIETUTEICH.

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHMN, croco0 OTBICKaHHUSA

Munop matpuiisl. ba3ucHbIil MUHOP MaTpHIlBl, CIOCO0 €ro OTHICKaHUSI.

Panr matpune! u cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrema JIMHEHHBIX ypaBHEHUH C N HEM3BECTHbIMU. MaTpuyHas ¢opma 3alucCU CHCTEMBI.
[ Ipumep. YcioBrue COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHUN

UTo Ha3bIBAIOT PEHICHUEM CUCTEMBbI JIMHEHHBIX ypaBHEHUI n Hen3BecTHhIMU. Kakue cucteMsl
Ha3bIBAIOT COBMECTHBIMM M HECOBMECTHBIMH. Kak HaWTH perieHrue CUCTEMBbI C MOMOIIbIO
MaTpUIIBI 0OPAaTHOM K MAaTPUIIE CUCTEMBI.

VYcioBue CylmecTBOBaHUS E€IUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEHHBIX YPABHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe PpCHICHUC HAa3bIBACTCA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIOBHH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBUAJIbHBIC PCIHICHU A

10

ANTOPUTM OTBICKAHUS PEIIEHUs] TPOU3BOIBHON CUCTEMBI JIMHEWHBIX ypaBHEHUH. bazucHble u
CBOOOIHBIE HEN3BECTHBIE.

11

BCKTOpH. KOJ'IJ'II/IHeapHOCTL, KOMIIJIAHAPpHOCTHL BEKTOPOB.

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMU: CIIOKEHHE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHUCIIO.
UlnneitHast KOMOMHAIMS BEKTOPOB.

13

JIuHeliHass 3aBHUCHMOCTH BCKTOPOB. CBs3b MCXKAY KOJUIMHCAPHOCTBHO U JIMHENHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHCHUMOCTBIO TpEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basuc, pasnmokeHHe BeKTOpa MO 0a3ucy, KOOpAMHATHI BEKTOpAa B 3aJaHHOM Oasuce.
OpTroHopMupOBaHHBIN 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPaMHU B KOOPJMHATHON (opMe.

15

JlexapToBa cucreMa KOOpJIMHAT Ha IUIOCKOCTH U B MpocTpaHcTBe. KoopauHaTel TOYKU H
BEKTOPA B IEKAPTOBOM CUCTEME KOOPAUHAT.

16

ITpoekius BekTOopa Ha OCh U €€ cBoMCcTBa. CBSI3b KOOPJAMHAT BEKTOPA M €r0 MPOCKIUA HAa OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT.

17

CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA. BBIpa)KCHI/IC CKaJIIpHOT'O ITPOU3BCACHU
UICPE3 KOOPAUHATHI BEKTOPOB. BI)Ipa)KeHI/Ie AJIMHBI BEKTOPA M yIjia MEXAY BECKTOPAMH 4YCPE3
KOOPJAWHATBI BECKTOPOB.

18

BekTopHOE pon3BeIcHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATHI BEKTOPOB. VcIoap30BaHNe BEKTOPHOTO IPOU3BEICHMUS.

19

CMemiaHHOe TPOM3BEACHME BEKTOPOB W €ro TIeOMETPUYECKH CMbICI. BrlpaxkeHue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHne yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHUU JIMHUU Ha IUIOCKOCTHU, YpPABHCHHU IIOBCPXHOCTU U JIMHUHU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




Bonpocsl k 3auéry

n/n
22 |BwiBOJ 001IIET0 YpaBHEHUS IIJIOCKOCTH.

Paznmuunbie hopMBbI 3amucu ypaBHEHHS TUIOCKOCTH: OO0IIee; MPOXOJAIIeH Yepe3 3aJaHHYIO
23 [TOYKy MEpHEHAUKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopmupoBaHHoe. Kakyro

MH(OPMALIKIO O TUIOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUN

24

PaccTosHME OT TOUKH J0 IINIOCKOCTH.

25

Vron MCKAY MIIOCKOCTSIMHU. VcaoBue NapayICJIbHOCTH U NCPICHIAUKYIIAPHOCTU IUIOCKOCTEHA.

26

YpaBHEeHUS MPSIMON B IIPOCTPAHCTBE: KAHOHUYECKUE; ITapaMeTPUUECKUE; POXOASILEH yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

Yron MCKAY MPAMBIMH B IIPOCTPAHCTBC. VYcaosue napajiyiCJIbHOCTHU U NCPICHAUKYIIAPHOCTH
ITPSAMBIX.

28

VYronm mMexay npsMOW M IUIOCKOCTBIO. YCIOBUE MAPAJUIEIBHOCTH M IEPIEHIUKYISIPHOCTH
NpSIMOM U TJIOCKOCTH.

29

VYpaBHEeHHE NPSIMOM Ha MJIOCKOCTU: 0011ee; ¢ YIIIOBbIM KO3 GUIIMEHTOM: IPOXOASIIEH uepes
3a/laHHYI0 TOUKY; IPOXOAsIel yepe3 /Be 3aJaHHble Touku. Kakyro nnpopmanuio o npsimoi
HecyT KO (UIIMEHThI STUX YPaBHEHUI.

30

Yron MCKAY NpAMBIMA Ha ITIJIOCKOCTH. Ycaopue MnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTH
IIPSAMBIX.

31

JIuauu BTOpOro mopsiika Ha miaockoctd. OOIiee ypaBHEHUE, OCHOBHBIE THIIbI JIMHUH U UX
KaHOHUYECKHE YPaBHEHUSI.

32

O, runepbosna, napadbona. KanoHndeckue ypaBHEHUsI, XapaKTEPUCTUKHU, CBOWCTBA

33

[ToBepxHocTu BTOpOro mnopsiaka. OCHOBHbIE THIBI MOBEPXHOCTEM M MX KaHOHMYECKUE
YpaBHEHU.

34 |Hccnenoanre popMbI TOBEPXHOCTH BTOPOTO MOPSIKA METOJIOM CEUCHUH.
35 Yro Takoe ¢pynkuus. [Ipumep. Criocodsl 3aganus pynkuuu. O0nacTs onpeaeneHus GyHKINH.
CrnosxHas ¢pyakuus. [lpumep.
36 |OcHOBHBIE 71€eMeHTapHble GYHKIMU U UX rpaduku. DnemenTapHas ¢pyHkuus. [lpumep
37 |llpenen ¢pynxyn. beckoHeYHO Masble B OECKOHEYHO OOJbINe (PYHKINH, CBSI3b MEXKAY HUMHU
38 |CroiicTBa 6€CKOHEYHO MAITBIX (QYHKIIUH.
39 |CroiicTBa npesienoB GyHKIMNA. 3amMeyaTebHble PEIEbl.
40 |HempepsiBHOCTB ()yHKIMU B TOUKe. CBOMCTBA (DYHKIHIA, HEIPEPBIBHBIX B TOYKE.
41 Teopema 0 HENPEPHIBHOCTH 3JI€MEHTApHON (DYHKIIMU U €€ UCIIOIb30BaHUE NPU BBIYUCICHUH
[peseioB.
42 |CpoiicTBa QyHKIINH, HENPEPHIBHBIX Ha 3aMKHYTOM WHTEpBaJE.
43 |Touku pa3pbiBa QYHKIIMH U X KIACCU(PUKAIHSL.
7.3.2. Kputepuu u HOPMbI OLEHKH
®opma
NpoBeIeHHUsI
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
NPOMeKYTOYHOM
aTTecTaliu
Crynent Habpan 40 u 6onee
OaJIJIOB, paCCYUTAHHBIX 10
) opmyie: (Cymma 6auioB 1o
3auér (1mo popmye: (Cy
BCEM Y4E€OHBIM MEPOIPUSTHUSM,
1 HaKOIUTEIBHOMY «3aYTEHO»
o MNpEeayCMOTPEHHBIM B Kypce +
pENTHHTY)
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha
2.




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

«HE 3a4YTCHO»

Crynent Habpan meHee 40
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM yUeOHBIM MEPOIPHSITHSIM,
MpelyCMOTPEHHBIM B Kypce +
pe3yNIbTaThl UTOTOBOTO
TECTUPOBaHUs), pa3fe€HHas Ha

2.




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.
IInnauyes. — Mocksa : MTHOPA-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 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe 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. Huxonora, 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 JIMTEPATypa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
HAY4YHOM’
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
il IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocoodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E. |, CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/m MeToAn4YecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanmne
P > AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC
I'. M., Muxanesa M. M. [u | mocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyabTHIUCHHMIUIMHAPHAS pedepaTHBHas 0aza
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3Kpana. — f3. pyc., aHrJL.

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

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

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

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

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT M3JATCILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyna : sciencedirect.com. — 3ari. ¢ akpaHa. —
S13. aHrm.

- NEICON [DnexTpoHHBIii pecypc] : aeKTpoHHAs HHPOPMAIIHS | apXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum toctyna : neicon.ru/resources/archive. — 3arii. ¢ skpana. —
S13. pyc., anr.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

n/n (naTa, HOMep, CPOK JAelCTBUS)
1 Windows OeccpouHas
2 Office Standart OeccpodHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa30BaTeIbHOIO MpoLecca M0 JMCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOTO 000pPYA0BaAHUS

Y4eOHast ayauTopus )T MpoBeIeHUs 3aHATHI | CTOJIBI  YYCHWYECKHE JIBYXMECTHBIC U
JIEKIIMOHHOTO TUMA. YueOHas ayAuTOpus IUIsl | TPEXMECTHBIE (MOHOOTIOKH), CTOJ
MPOBEJICHUS 3aHITHH CEMHHAPCKOTO THIA. | TPEIoIaBaTeIbCKUH, CTYI
YyeOHnass  ayauTopusi s KypCOBOTO | IPEMOAAaBATEIbCKUN, JIOCKa ayJuTOpHAas
NPOCKTHPOBAHUS  (BBIMIOJIHEHUS KYPCOBBIX | (MEIOBas)

paboT). YuebHast ayTuTOpus sl TPOBEICHUS
TPYIIOBBIX " WHIMBUTYaJTbHBIX
KOHCYyJbTallMii. Yd4eOHas ayauTopus IUis
MIPOBEJICHUS 3aHATUH TEKYIIETO0 KOHTPOJS H
npomexxyrouHoit arrectaruu (I'-440)

VYuebHas ayauTopus Ay npoBeneHus 3ausatuil | Cton MPENOaBaTeNbCKUM. , Croibl
CEMHUHAPCKOTO TUTIA. YueOHas ayIuToOpus U | ydeHHUeCKue (HadepTaTelbHbIE), CTYIbS,
o | KYPCOBOTO  TIPOCKTHPOBAHUSA (BBITIOJTHEHUS | IOCKA ayaUTOpHAs (MeIoBast)

KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEICHUS TPYIIOBBIX M MHAWBUAYAIbHBIX
KOHCYNbTallMi. YueOHas ayauTopus s




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ap. 00bEKTOB IJIsI IPOBeAeHMsI

. Ilepeyennb 0CHOBHOTO 000pPYyAOBaHNS
NPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA,

NOMeleHUuH JJISI CAMOCTOATEILHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

IIPOBEACHUA 3aHATHH TEKYLIETO KOHTPOJIA U

npoMexxyrouHoi arrecranuu (I'-405)

ITomemienue JJIA CaMOCTOSTEILHOMN pa6OTBI

cryaentos (I'-401)

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx070M B ceTb MIHTEpHET
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