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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBJeHUI0 MOAroTOBKK/ crneruanbHocTH 15.03.06 «MexarpoHuka W POOOTOTEXHHUKAY
HanpaBieHHocTH «[{udpoBoit MHKUHUPUHT POOOTOTEXHUYECKHX KOMIUIEKCOBY. JlucumrinHa
peanuzyetcst kadeapoit «Nel».

JlucuurmivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIbHBIE CIOCOOBI MX PEUICHHUs, UCXOMs U3 NEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a U MOJICTUPOBaHUS B TPO(ECCUOHATIBHOU e TEIIbHOCTI

ConepxkaHre NUCHMUILUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKUM
OMKMCAHUEM TE€OMETPUYECKUX OOBEKTOB; H3YyYEHHEM CBONCTB JIMHEHHBIX MPOCTPAHCTB U
JUHEHHBIX ONEPAaTOPOB, KBAIPATUIHBIX (POPM M UX TE€OMETPUICCKON WHTEPIIPETAIIHH.

[IpenogaBanue AMCHUIUIMHBI IpEeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHiu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMosmenvHas paboma
ooyuarowe2ocs.

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTaBIIsICT 5 3adeTHbIX eaunui, 180
YacoB.

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Hucuumimna «MaremaTuka. AHaJUTHYECKas TEOMETpUs U JIMHEHHas anredpay» sBiseTcs
BOKHOM COCTaBHOW 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHOW MUCHUIUIMHBI MO3BOJSET Pa3BUTh MPOCTPAHCTBEHHOE IMPEACTaBICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJOXKEHUH OOYyCIOBJIIEHA TEM, YTO MaTeMaThKa SIBISIETCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIeH KYIbTYPHI.

Marematuueckue  METOABI  MCCIENOBAaHUS,  MOJEIUPOBAaHUS,  MPOCKTUPOBAHUS,
OMHPAIOIIYIOCS HAa JAaHHYIO TUCIUIUIMHY, UTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOH HayKe U
TEeXHHKE. B 3HauMTEIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS pPa3BUTHEM HAYKU U
TEXHHUKH, TTITABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH U MH()OPMAIMOHHBIX CUCTEM, a TAKKe
KOMITBIOTEPU3alMEe TPAKTUYECKH Bcex obmacte 3HaHWUN. BO3MOXHOCTH — yCIENIHOTO
UCIIOJIb30BAHUSI MATEMAaTUKU JUIsl PELICHUsI KOHKPETHBIX 3aJad CYHIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OuY€pe/ib, MPUBOAUT K HOBBIM TPEOOBAHUIM, MPEIbABISIEMbIM K MaTEeMaTHUECKOMY
00pa30BaHUIO COBPEMEHHBIX CIECIIMATUCTOB B 00JACTH MaTeMaTHIECKIX METOJIOB.

B obnactu BociuTaHus JTUYHOCTH 1I€NIBIO MOATOTOBKH MO JAaHHOW TUCIUIUIMHE SBISETCS
dbopMUpOBaHHE CIIOCOOHOCTH JOTHYECKH BEPHO, ApTYMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO P€Yb.

1.2. JlucuumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa3oBaTeIbHOIN MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUicsa AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIMu U MHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Tabmmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma)

Kox u HanmenoBanue

KOI[ U HAMMCHOBAHUC MHUKATOpA

KOMIETEHIINH KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU
VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUs TTOCTAaBICHHBIX
YK-2 Cnocoben P LD
OMPENIETATh K anat
p pyr VK-2.V.1 yMeTb NpOBOAUTH aHAIIN3
3aJa4 B paMKax o
o MOCTaBIICHHOM 1IeH U (POPMYIUPOBATH
MOCTaBJICHHOM 11en
3aJja4i, KOTOpble HEOOXOIUMO PEIIUTD IS
Y BBHIOMPATH
€€ JIOCTHKEHUS
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.VY.3 yMeTh BbIABUTAThH
CIOCOOBI UX . .
KOMIIECTCHIINH aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C

pelICHuA, UCXOOA U3
JEUCTBYIOLIUX
IIPaBOBBIX HOPM,
MMECIOIIX CSI
pecypcoB u
OTpaHUYECHUI

1IEJIbI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B
pelIeHUs 3a/1a4, B TOM YHCJIE C TTIOMOIIBIO
U (ppOBBIX CPEACTB

YK-2.B.2 BnaneTs HaBbIKaMU BbIOOpa
ONTUMAIFHOTO CTI0C00a pelieHus 3a/1a4 ¢
Y4ETOM HMEIOIIUXCS YCIOBHMA, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-1 Coocoben
HpI/IMeHHTI:

OIIK-1.3.1 3HaeT OCHOBEI MaTEMaTHKH,
(1)I/IBI/IKI/I, BBIYHUCIIATEILHON TEXHUKU U




€CTeCTBEHHOHAYYHBIC | TPOTPAMMUPOBAHUS
U OOIICMH)KEHEPHBIE
3HAHUS, METOBI
MaTEeMaTHYECKOTO
aHam3a u
MOJICTTUPOBAHUS B
npodeCcCHOHATBHON
JESITEIIbHOCTH

2. Mecro nucuuminHsl B cTpykType OI1
JucuunnuHa He Oa3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTyIEHTaMU IpU
U3YyYEHHUH B BY3€ KaKUX JIUOO0 AUCLUIUINH.
3HaHUA, NOJIyYCHHbIE NP HU3YYCHUM MaTepHuajia JaHHOM NHWCLUMIUIMHBI, MUMEKT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIONIB3YIOTCS IPU U3YUYEHUU APYIUX JUCLUILINH!
— Maremaruka. Teopusi BEpOITHOCTEN U MaTeMaTUUYECKasi CTaTUCTUKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUIHNHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHO# paboThI Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
M3 Hux uacoe npakmuyeckoil no020moeKu
AyoumopHhuvie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuu (J1), (gac) 34 34

?paK)TquCKHe/ceMHHapCKHe 3anarua  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

KypcoBoii nmpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 54 54
Camocmosamenvnas paboma, Bcero (dac) 58 58
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, udd. 3ay, OK3. OK3.
DK3.%%)

4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM 1 BUIaM 3aHITHH.
Pa3nensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYTOEMKOCTh

Paznensl, TeMbI TUCIIUITITUHBL Jlexwmn | T13 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. KommekcHrle yncia U MaTpULIbI 6 8 8
Pazgen 2. Cuctembl TUHEHHBIX YpaBHEHUN 9 9 8




Paznen 3. JIunelinbie mpocTpaHCTBA 2 0 8
Pasnen 4. Bekropsl 6 8 8
Pa3zpen 5. Ilpsimas Ha MIOCKOCTH 4 4 8
Pazgen 6. IIpsmas 1 MI0CKOCTh B IPOCTPAHCTBE 5 5 9
Paznen 7. Kpusbie BTOporo nopsiika 2 0 9
Hroro B cemecTpe: 34 34 58

Hroro 34 34 0 0 58

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
OoOydJalolUMHUCs  OMNpEAENCHHBIX  TPYIOBBIX  (DYHKUMIA,  CBSI3aHHBIX C  Oynyiei
npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena HaszBanue u cogepxanue pas3iesioB M TEM JICKIIMOHHBIX 3aHATHI

1. TTonsTHE KOMIUIEKCHOTO uncia. JIeHCTBUS HaJl KOMIUIEKCHBIMU
yuciaamMu B anredpandeckoit popme. JleicTBUS Hal KOMITJIEKCHBIMA
YHcIaMU B TpUroHOMeTpudeckoit popme. @opmyna Myaspa.
M3BnedeHne KOpHs U3 KOMIUIEKCHOTO YUCIIA

1. [Tonsitue Marpuiisl. JInHeliHbIE onepauy HaQ Matpuliamu. Jlnneiinas
3aBUCHUMOCTh U HE3aBUCUMOCTb MaTpHll. TpaHCIIOHUPOBAHUE MATPHIL.
YMHOKEeHME MaTpull. MHOTOUYJIEHBI OT KBaIPATHBIX MATPHUI]

2. Onpenenurenu u ux cpoiictBa. ObpatHas marpunia. Pemenue
IIPOCTEUIINX MAaTPUYHBIX YPaBHEHHU. MaTpU4HbI METOJ pEIEHUs
JIMHEWHBIX YpaBHCHUH.

2. Meton Kpamepa. Merox I"aycca.)

2. CoOcTBeHHBIE YUClia B COOCTBEHHbIE BEKTOPHI KBAIPATHBIX MATPHII.
QDYHKIMH OT KBaJPATHBIX MaTPUIL

3. JIuneiinsle npoctpancTBa. Onpenenenue u npumepsl. basuc u
KoopauHaThl. JInHeHbIe TpeoOpa3oBanus. Marpuiia TMHEHHOTO
npeoOpa3oBaHusl.

4, I'eomeTpuyeckue BekTopbl. OCHOBHBIE OnpeAeieHus. JInHeitnbie

omnepanuu Haja BeKTopaMu. JInHelHas He3aBUCUMOCTb BEKTOPOB.
bazuc. Koopaunatel. CuctemMbl KOOPJMHAT Ha TJIOCKOCTH U B

IIPOCTPAHCTBE

4, CxansapHOe NMpou3BeICHHE BEKTOPOB. BEKTOpHOE NMpon3BeIeHHE
BEKTOpOB. CMeNIaHHOE IPOU3BEIEHNE BEKTOPOB.

5. YpaBHeHUs TPSAMOM Ha IJTOCKOCTH. 3a/1a4d Ha COCTABJICHUE
YpaBHEHUH HMPSIMOM.

S. Yroa Mexxay npsMbIMU Ha INIOCKOCTH. PaccTossHHE OT TOUKH 110
IIPSIMOM Ha IUIOCKOCTU. PaccTosiHue Mexay napajulielbHbIMU
IPSIMBIMHU.

6. YpaBHEHMsI INIOCKOCTHU. 3ajaHKe PSIMON B IPOCTPAHCTBE.

6. YTroa Mexkay IIIOCKOCTAMU. YTOJ MEXY IPSMBIMU B IPOCTPAHCTBE.

Yron mexay npsiMoil U IJIOCKOCThIO. PaccTosiHue OT TOUKHU 10
IIJIOCKOCTH. PaCCTOHHI/Ie MG)K,Z[y HapaJIJIeJIBHBIMI/I IIJIOCKOCTSAMMU.
PaccTositHre OT TOYKH 10 TPSIMOM B IPOCTPAHCTRBE.

7. Omnurnc. 'unepbomna. [apabona. [TonsipHoe ypaBHeHHE KpUBOI




opsiiKa

BTOPOTO nopsijika. KaHoHHMYeCKHUe ypaBHEHUS KPUBOW BTOPOTO

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl IPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEACHBI B TAOIUIIE 5.

N3 Hux Ne
®opMbI Tpynoewm- .
No o MPaKTUYECKOMN | pasjaena
wn Tembl mpakTHUECKUX 3aHATUN MPaKTH4ECKUX |  KOCTD, O -
3aHITHIA (gac) ’
(dac) JIUHBI
Cemectp 1
1 JleticTBUS HaJx KOMIUICKCHBIMU | Pemrenue 2 1
qHCIaMHy B anre0pandeckoi 3a1a4y
dbopme. Tpuronomerpudeckas
(dhopMa KOMIUIEKCHOTO YHCIIA.
2 JleficTBUA Ha/l KOMIUIEKCHBIMU | PemieHue 2 1
qucllaMU B 3ajgau
TPUTOHOMETPHUECKON (hopme
3 | JluneitHbIe onIepaIuy Hal Pemenune 2 1
MaTpPHUIIAMHU. 3a1a4
TpaHcnoHMpOBaHWE MATPHUII.
YMHOKEHUE MATPHI]
4 Kontponbras padota Nel Pemenne 2 1
3a1a4
5 Brruucnenue onpenenureneii. | Pemenue 2 2
OOpatHas marpuna. Pemenue | 3amau
MATPUYHBIX YPABHECHUH.
6 | MarpuuHblif METOJ pELICHHUs Pemenune 2 2
CHUCTEM JIMHEHHBIX YPaBHEHUM. | 3a1a4
Meroa Kpamepa
7 Meron I'aycca Pemenune 2 2
3a1a4
8 Kontponbnas padota No2 Pemenne 3 2
3a1a4
9 | Pa3noxeHue BEKTOPOB MO Pemenue 2 4
0a3ucy. Beruncnenue 3amay
KOOpJMHAT TOYEK B 00IIei
JIEKapTOBOM CUCTEME
KOOpJIHAT.
10 | CkansapHoe npou3BeACHUE Pemenne 2 4
BEKTOPOB 3a1a4
11 | BektopHO€ U cMeIIaHHOE Pemenne 2 4
MIPOU3BEICHUS BEKTOPOB 3a/1a4y
12 KontponbHas padota Ne3 Pemenne 2 4
3a1a4
13 | YpaBHeHus npsiMoii Ha Pemenne 2 5
TJIOCKOCTH. 3a1a4
14 | 3agaum Ha psMYIO HA Pemenne 2 5
TJIOCKOCTH 3a1a4
15 | IIpsmast u IIIOCKOCTH B Pemenne 2 6




HPOCTPAHCTBE 3a/1a4
16 KonrtponsHast pabora Ne4 Pemenue 3 6
3a/1a4
Bcero: 34

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

N3 aux No
No TpymoeMKOCTh, | IIPAaKTUYECKOH | pa3zena
HanmenoBanue nabopatopHbix paboT pyA - | TP pasit
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
5) 5)
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 5 5
KonTponbsabie paboTs! 3a0uHKoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 6 6
arrectanuu (I1A)
Bcero: 58 58

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl 00yJaromuxcs yKa3zaHbl B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEIeH B Tabmuie 8.




Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Komuectso
HK3EMILISPOB B
Ulg_ll_ni[l;/ec bubnuorpaduyeckas ccpiika Oubmoreke
(KpoMe 2JIEKTPOHHBIX
HK3EMILISIPOB)
http://e.lanbook.c | beknemuiues, /I.B. Kypc aHanuTuyeckoit reoMeTpuu u OBC Jlanp
om/book/58162 JIHHEHHOM anreOpsl. [DIeKTPOHHEIN pecypc] — DIEKTPOH.
naH. — CIIO. : JIans, 2015. — 448 c.
http://e.lanbook.c | beknemuriena, JI.A. COOpHUK 3a1a4 MO0 aHATUTUICCKOM 9BC Jlans
om/book/72575 TeOMETPHH U JIMHEHHOH anredpe. [DmeKTpoHHBIH pecype] /
JLA. bexmemurniesa, /[.B. bexnemumes, A.1O. [letposuy,
N.A. Yy6apo. — Dnextpon. nan. — CIIO. : Jlans, 2016.
— 496 c.
http://e.lanbook.c | Hosukos, A.W. Hauasa nuHeitHo# aareOps u OBC Jlanb
om/book/71997 aHAIUTUYECKAasi TeOMETpHUs. [ DIIEKTPOHHBIN pecypc] —
OnekTpoH. f1aH. — M.: ®usmatiut, 2015. — 376c¢.
Kanommes, C.b. Ananutrueckasi reOMETpUs U JTHHESHHAS
anredpa. [DIeKTpOHHBIN pecypc] — DIeKTpoH. naH. — M.:
https://e.lanbook. | ®uzmariut, 2011. — 168c. SBC Jlaub
com/book/11548 | Msnesa, A. M. Jluneiinas anredpa. AHaTUTHYECKAs
3 reoMeTpus : yueOHoe nmocodue / A. M. Hsnesa, I1. U.
punynxkas, U. /1. Yepusix. — 5-e uzg-e, ucnp. u gom. — SBC Jlanb
https://e.lanbook. | HoBocubupck : HI'TY, 2019. — 183 c¢. — ISBN 978-5-
com/book/15226 | 7782-3868-8
5
http://e.lanbook.c | Kpsikun, B./I. JIuneitnas anre6pa B 3a1a4ax u SEC JTams
om/book/58162 yIpaxXHEHUsIX. [DICKTPOHHBII pecypc] — DIeKTPOH. aH.
http://e.lanbook.c | I'eBopksH, [1.C. Bricmast matemaruka. Jlnneitnas anredpa SEC Jlans
om/book/2187 Y aHAIUTHYECKasi FeOMeTpHs. [ DIeKTPOHHBIN pecype] —
OnekTpoH. naH. — M. : @usmarnut, 2011. — 208 c.
http://e.lanbook.c
om/book/48192 Martemartuka. 3a1a4uu MOBBIIICHHON TPYIHOCTH JIIs
CTYICHTOB BY30B : yueOHoe nocodue / M. B. MBanos, O. K. SEC Tams
HBanosa, O. A. OxyneBa, H. A. ToigeHHUKOBA ; TTO]
penakuueit Y. B. UBanoBa. — Cankt-IletepOypr: Jlanb,
2019. — 156 ¢c. — ISBN 978-5-8114-3601-9.
7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBLHBIX PECYPCOB
nH(}pOpPMaAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»
[Tepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIMOHHO-
TEJICKOMMYHUKAITMOHHOW ceTu «VHTepHEeT», HEOOXOAMMBIX I OCBOCHHS JHCIUILIAHBI

npuBeseH B Tabmmuie 9.

Tabmmma 9 -

[lepeueHp 3MEKTPOHHBIX 00pa30BATENbHBIX pPECYpcoB HHGOPMAIMOHHO-

TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL agpec

HaunmenoBaunue

http://www.math-net.ru

http://e.lanbook.com/view

9BC «Jlaaby»

OO0mepoccuiickuii MaTeMaTHYeCKUii mopTa

8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA

00pa3oBaTeNLHOTO MpOoIiecca 10 AUCIUTLTHHE.
[TepeueHs UCTIOIB3YEMOT'0 IPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tadnuie 10.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/2187
http://e.lanbook.com/book/2187
http://e.lanbook.com/book/48192
http://e.lanbook.com/book/48192
http://www.math-net.ru/
http://e.lanbook.com/

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCcTIeYeHHS

Ne i/t Hanmenosanmue

He npenycmotpeno

8.2. Ilepeuenp WH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBIX WHPOPMALNMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabmure 11.

Ta6mmma 11— [Mepeyersr nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHUUECKOHN 0a3bl (TIpy HEOOXOMMOCTH )

JlekunoHHas aynuTopus

AyauTopus 1Sl IPaKTUYECKUX 3aHITUI

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00Yy4JaloUMMHCA NPUMEHSAETCsl 5-0ajuibHas MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMIIETEHIINM, KOTOpas puBeeHa B Tabnuuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPATypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKOM
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TREpIO YCBOMJI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUUN
HalpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTMYHO BJIJIEeT CUCTEMON CEeNMAIN3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HEe MOXET apryMEHTHPOBATh HAYUHbIE MTOJTO0KECHUS;

— He (OPMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) niis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t

[Tepeuens BonmpocoB (3a1a4) st FK3aMeHa

Kon
WHJMKATOpa

3amanue 1.

3amaunue 2.

1) BbluuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTENBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

1) BbIYHCIUTH MPOU3BEACHNE KOMIUICKCHBIX YUCET B
anredbpandeckoi popme 3amucu

(7 — 4i) = (1 + 30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3allUCH BBIYMCIIAETCS KaK Pa3HOCTh MTPOU3BE/ICHUS
JIEWCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil

VK-2.3.1




COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

3amanue 3.
1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 +4i) = (4 —-3i0)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCHU BBIYHUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amaunue 4.
1) BbruuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 —4i) = (8 — 50)

2) Bepno mu yrBepxaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK MPOU3BEICHNS MHUMBIX 4acTeU
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 5.
1) BbruucIUTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 +6i) = (2 —7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
MpaBWJIy BBIUMCICHHUS] TPOU3BENEHUS MHOTOwWIieHOB» OTBeT
apryMEHTUPYUTE.

3amaunue.
1) BblHUCIUTD TPOU3BEACHNE KOMIUICKCHBIX YUCEI.

Zy= S[r:osg—l— i sing) u Z,= ?[cosg—i-i sing)

2) BepHo nm yrtBepkaeHue: «Jlns BBIYHCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YucCell ~ HeoOXOAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHpYHTE.

YK-2.V.1

3amaunue.
1) BbuucIuThH YacTHOE KOMILJIEKCHBIX YHCell B
TPUTOHOMETPUIECKOI (hOpMe 3aIUCH.

VYK-2.V.3




é B lﬂ(cosg +isin g)

Z 5((:05'% + 1 zin g)

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJS JEIUMOT0 Ha MOAY/b AeTUTEINs
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBer
obocHyiiTe.

Kaxk Ha3pIBaercst hopma 3amucy KOMIUIEKCHOTO YHCia, IMEIOIIas
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

VK-2.B.2

Pe3yanaT KaKOﬁ OHGpaI_II/II/I Had KOMIIJICKCHBIMHU YU CJIaMH MOXKET
OBITH 3aIIMCaH B BHUE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

OIlIK-1.3.1

PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIAMUA MOKET
OBITB 3amHcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?

VYK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:
V3 1 T T
Z=?+I 3= 1[cosg+13mg)

Haiinnre 12-10 creneHs yucia Z

2) Kakyro ¢popmy 3amucu grcia Bbl Hcmob3oBanu? O0ocHyiTe
CBOI1 BBIOOD

3ananue 2.
1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

[ T , . I
Z=5+4+1i5/3= 10((:035 +1 smg)
Haiinute 3-10 creneHs yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? OO0ocHyiiTe
CBOM BBIOOP

VK-2.V.1

3amanue 1.
1) Haiitu matpuny C = 44 + 3B%, rie
2 -2
10 2y,
A_(—l 3 —3)8_ 31 _33
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIsI pEIICHUS TAHHOW 3aIa4H.

a) Microsoft Access

b) Wolfram Mathematica

VYK-2.V.3




c) Microsoft PowerPoint

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rie

2 -2
14 2N,
=5 2ee(a 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuny C = 24 + 3B%, rue
2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBble CpeicTBa, KOTOPIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3ananue 4.
1. Haiitu matpuny C = 34 — 5B%, rue
1 -2
/10 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 5.
1. Haiitu matpuny C = 44 + 3B%, rne

1 -2

a-(h 4 2e( )

3 -3

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint




1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anummuTe pe3yibTaT ASHCTBUI HAJ MaTpULIAMH

A+ (-A) =
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlponomxure popmyiry

2 x(4A)=

VK-2.B.2

10.

3aganue 1.
1) Haiitu npousBenenue Matpuil A = B, tae

2 5
0 -2 —4
A= B=|0 -2
320 )
2) BriOepure u3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peleHus JaHHOU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3aganue 2.
1) Haiitu npousBenenune matpun A = B, rie

5 4 3
e LR ()

3 0

2) BeiGepure u3 criucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISl PEIICHUS TaHHOW 3a/1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 3.
1) Haiitu npousBenenue Matpui A = B, tae

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
2) BriOepure u3 cnmcka udpoBbie CPECTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs pEIICHUS JaHHOU 3aauH.

a) Microsoft Access

OIIK-1.3.1




b) Microsoft PowerPoint
C) Wolfram Mathematica

3amaunue 4.
1) Haiitu npousBenenue Matpuil A4 = B, tae
4 5
0 -2 -3
A= B={1 -3
R ER
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA ﬂaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haittu npoussenenne matpuu A = B, T1e
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 crivcka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
IMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3ananue 1.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI
2 5
-3 7

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 2.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

-
4 —5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 3.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

5 Bl

2) OO0oCHYHTE KaK BBIYHUCIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI

VK-2.3.1




el
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

o 3
10 3

2) OOOCHYHTE KaK BBIYHUCIIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

12.

1 2 -1
3ananue: naHa matpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A l 1

Alz

2
3
4. Ay
5

VK-2.V.1

13.

Uemy paBeH OnpeIenuTENb TPEYTroJIbHON MaTpUIlbl?

VK-2.V.3

14.

O6o3nauuM Ay, A,, ..., A, — CTPOKU MATPULIBI T @q; A5} ... Ay -
JCUCTBUTCIIBHBIC YHCJIA.
Ecnu cymecTByeT Takoit HabOp umcen, Cpeid KOTOPBIX €CTh XOTS-
61:.1 OOHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHEeNHAas
KOMOHMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJIEBOI
CTpOKE:
a;A; +a A + -+ and, =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

VK-2.B.2

15.

Iycts Matpuisl A 1 Al ynoBneTBOpsIOT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4YHAsA MaTPHIIA N -TO TOPAIKA.
Kak Ha3piBaroTCsl TAKHME MAaTPUILIBI?

OIIK-1.3.1

16.

3ananue 1. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
(-1 2 _ (-7 —4
A= (—2 5) b= (—17 —9)

3ananue 2. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae

VK-2.3.1




a=(5 ) e=(s 1)

3ananue 3. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
a=(5 2 e=(0 )

3aganue 4. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e
4= @ :g) B= (299 169)

3aganue 5. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e

A= (;. :g) B= @i 152)

17.

Kaxk Ha3pIiBaeTcs cucrema alireOpandeckux ypaBHEHUM, KOKI0€ U3
KOTOPBIX SIBISICTCS TUHEHHBIM?

YK-2.V.1

18.

Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnreOpandyeckux
ypaBHEHUI BaM U3BECTHBI?

VK-2.V.3

19.

CpaBHI/ITe yCi1oBuA NpUMCHCHUA METOJ0B PCHICHUS CUCTCM
JMHENHBIX ypaBHeHUN. Kakoi MeTo1 pelieHusi CUCTEMbI JTUHEUHBIX
anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciii
OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?

VK-2.B.2

20.

CpaBHI/ITe yCi1oBuA NpUMCHCHUA MCTOJ0B PCHICHUS CUCTCM
JMHENHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX
anreOpanyecKnx ypaBHEHUH PUMEHSIOTCS B TOM ClIydae, eciiu
MaTpuIila CUCTEMbI HE ABJISIETCS KBaAPATHOM?

OIIK-1.3.1

21.

IIpu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN
MMEET HEHYJIEBOE pelieHue?

VK-2.3.1

22,

Kak Ha3piBaeTCsi JByMepHas cucTeMa KOOpAHHAT, B KOTOPOH
KaxKJad TO4YKa Ha IMJIOCKOCTU ONPCACIIACTCA ABYMS YUCIIaMU -
MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

YK-2.V.1

23.

Kaxk Ha3pIBaeTcs cucremMa KOOpJUHAT, B KOTOPOH KaxKaas TOUKa B
NPOCTPAHCTBE OIpeeIiseTcs TpeMs unciamu - (I, 6, ¢), rae r—
pamuyc-BeKTOp TOYKH, 6 U () — 3CHUTHBIA U a3UMYTaJIbHBIN YIIIbI
COOTBETCTBEHHO?

YK-2.V.3

24,

Urto Takoe BeKTOp?

VK-2.B.2

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4aja0 KOTOPOTO COBMAAAET C €ro
KOHIIOM?

OIIK-1.3.1

26.

I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

VYK-2.3.1




[To xakoit popmyse BHIYUCIAETCS CKATSPHOE MPOU3BEICHHE YK-2.V.1
27. BEKTOPOB @ U b , €CIIU U3BECTHBI KOOPAMHATEI BEKTOPOB B

nekaproBoi cucteme (B cucreme : 0, Oy, 0z)

[To kaxoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE YK-2.V.3
5 BEKTOPOB, €CJIM U3BECTHHI UX KOOPAMHATHI B IEKAPTOBOW CUCTEME

8. koopauHart (X, Y, z2)?

[To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO YK-2.B.2
29. IIPOU3BENIEHUSI BEKTOPOB?
30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-1.3.1

3amanue 1. CocraBuTh ypaBHEHUE HpsMol mpoxonsaueil udepes | YK-2.3.1

. L ox+2 y—9

Touky M (2,4) u neprneHAuKyIApHON MpsMon — = —

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHUE MPSIMOM MPOXOASIIEH uepes

TOYKY M(1,—-4) u MIEePIICHIUKYIISIPHOM PSIMON

—4x —5y+ 14 = 0.

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

ko3 urmeHTOM

3aganue 3. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes

. L x+16 y—9

31. touky M (—1,—3) u mapajuienbHOI MpsIMOi 2 = 5

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

3ananue 4. CocTaBUTh ypaBHEHHE NpPSIMOH MPOXOIsALIEH uepe3

Touky M (1, —1) u nepneHuKyIsIpHOM mpsiMoil y = —5x + 2.

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3

. L x+l y—6

Touky M (3,1) u neprneHAuKyIApHON MpsMOn — = -

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.V.1
32. KoopauHaTax (X, Y, z)?
33 ChopmynupyiiTe  HeoOXomumoe ©  jgocrarouHoe  yciosue | YK-2.V.3

[apaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




34.

KakuM ypaBHEHHEM ONMCHLIBAETCS IIpsiMas, MPOXOMAAIIas Yepe3
TOYKY (Xo, Yo, Zo) M HWMEKOINAs HAMPABISIOMUANA BEKTOpP C
koopaunatamu (I, m, n)?

VK-2.B.2

35.

Kakum ypaBHEHHEM ONMUCHIBACTCS MPsIMasi, MPOXOISAIIAs Yepe3 IBe
TOYKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

OIIK-1.3.1

36.

Kakum o0pa3zom MOKHO 3a7aTh MPSMYIO C TOMOIIBIO TBYX
IUIOCKOCTEH?

VK-2.3.1

37.

C moMortipio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY
npsIMbIMU?

YK-2.V.1

38.

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); xoopauHaTe
HanpaBJIoEero Bekropa npsmoii (1,m,n)/

C nomo1bio Kakoil popMyITbl MOKHO HAMTH yro MEXIy MPsIMOH U
IIJIOCKOCTBIO?

VK-2.V.3

39.

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 0
IUIOCKOCTH?

VK-2.B.2

40.

HarmmmnTe kaHOHHYECKOE YpaBHCHHE JJIJIMIICA.

OIIK-1.3.1

41.

Hanummre kaHoHNYeCKOe ypaBHEHUE TUTIEPOOPHI.

VYK-2.3.1

42.

Hanummure kaHoHNYeCKOe ypaBHEHHE 1apadoibl.

YK-2.V.1

43.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb10l HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

Uto 03HayaeT 3anuch B 3TON MporpaMmme?

m = {{1, 23,{3,4}}

VYK-2.V.3

44,

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIHOYAIOIICe
00J1b1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

Kaxk O6yner BeITIIIIE T MaTpUIIA (; i) B mannoin

nporpamme?

VK-2.B.2

45.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIFOYAIOIIee
Oosb10l HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anummTe pe3ysibTaT BeIMOTHeHUS kKoMaHael  Det[m],
rae m = {{2,2},{3,4}}.
Urto BeIUMCIsieTCS B JaHHOM caydae? Kakue orpaHndeHus

OIIK-1.3.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

HAJIOXXCHEBI Ha OTY onepaumo?

46.

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIHOYAOIICe
00J1b1101 HAOOP MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anumure PE3YJIbTAT BBIIIOJIHCHNA KOMAaHAbI
MatrixRank[m],

rre m = {{2,2},{3,4}}.

UYro BeIUMCIISIETCS B JaHHOM ciydae? Kakue orpaHndyeHus
HaJI0X)KEHBI Ha 3TY ONEPaIUIo?

VK-2.3.1

47.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1I0l HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3amnumure PE3YyJIbTAaT BBIIIOJHCHNA KOMAaHIAbI
MatrixRank[m],

re m = {{2,1},{8,4}}.

YTto BEIYMCIISETCS B JaHHOM cnyqae? Kaxkue OTpaHUYICHUA
HAJIOXXCHEBI Ha OTY onepaumo?

YK-2.V.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Ne /it [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon

WHJIMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp TeMm Uii KypCOBOTO IPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSIi nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBIIIOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO
BOHpOCBI AJig IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabnwuIe 18.

Tab6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

No . Kon
[TpuMepHBIi TepedeHb BOMTPOCOB JIJIsl TECTOB
/11 WHJIMKaTOpa
TuoBoM BapuaHT TECTOB
1 cemectp
1 | lana maTpwuia 1) a, VK-2.3.1
2) -ap
:(‘-'111 alz)
Az A/
3) ay
Eé anredbpanveckoe



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

JIOTIOJTHEHHE Ay | b)) —ay
paBHo. ..
W3 npuBeIEHHBIX d11 dq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 F22
0 az
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ag
2) 0 0 323
0 0 dzz
411 A1z A3
3) ( 0 az az
0 0 dszz
37 Q93 Q43
4) (azl a3 aza)
0 0 0
Kakum merogom moxuo | 1)  I'. Kpamepa YK-2.V.3
CIIUTh CHCTEMY,
P Y 2) K. ®.Taycca
ONpeAeUTEb, OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  mo0ObIM CIIOCOOOM
Cucrema coBmecTHa | 1)  Gombie 1 YK-2.B.2
TOTJa U TOJBKO TOTHA, | 2)  PaHT MAaTPHIIBI CHCTEMbI PaBCH
KOTJa. .. paHry pacluIMPEHHON MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
JIIs BEKTOPOB @ U b | 1) BekTOpBI MepIeHAnKYISPHBI OIIK-1.3.1

BBITTIOJIHAIOTCA YCJIOBHS:

2) BEKTOPBI MapaJICIbHEI

3) BEKTOpBHI MapaJUlebHBI U HE MOTYT

JIe)KaTh Ha OJTHOU MPSIMOi

4) BEKTOPHI JICKAT Ha OIHON MPSIMOK

HJIN MapaJijICJIbHBI




Bekropnoe 1) kommuHeapHOW TwIocKocTH, B | YK-2.3.1
MIPOU3BEIEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
au b — 910 BEKTOP. .. BEKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOpOH JIe)Kar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4) coBmamaroUIMii C OJHUM U3
MEPEMHOKAEMBIX BEKTOPOB
PaccrosiHue OT TOYKH 110 l) |Axg+Bygy+C| VK-2.V.1
21 p2+\ 4212
IJIOCKOCTH MO>KHO VAZ+B2V A +C
BBIUNCIIUTD 1o 2) A-A,+BB,+C,C,
dopmyre. .. JA§+B§+CIZ-JA§+B§+C§
VAZ+B2+(C2
4) |Am+EBn+Cp|
VAS+B=+C*/m*+n-+p
['eomerpuueckoe wmecto | 1)  rumepbosoi YK-2.V.3
TOYEK IJIOCKOCTH, CyMMa
2) mapabosoi
pacCTOsIHUK OT KaXI0H
U3 KOTOPBIX [0 JIBYX 3)  OKpyxKHOCTbIO
J@HHBIX ~ TOYEK OTOH | 4)  symumcom
IJIOCKOCTH ecTh
BEIMYMHA TOCTOSIHHAS,
HA3bIBACTCH. ..
Haiitn ypaBHCHHE 1) x+1 __y-2  z—4 YK-2.B.2
NpsAMOM,  MPOXOIAIICH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
3 2 4
A(=1;2;4),
TIEPIIEH UK YJIPHO 1 _y-2_ z4
3) pu— pu—
-3 -2 —4

IIJIOCKOCTH




x+l  y+2  z+4

3X-2y-4z+1=0 g i
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JUHENUHBIX  ypaBHEHHI 2)  x=0,y=1,z=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
11 | BerumcnuTs -1 —6 VK-2.3.1
n (5 3%)
2 -1\ /1 -2 2 7 2
G 5)G ) ) (1 o)
0O 0
3 ()
7 2
9 (7, 2)
12 | dana matpuna 1) @y YK-2.V.1
Az(all alz) 2) _a'lz
A1 A/
3) ag;
Eé anredpanveckoe 4 —ay
JIOTIOJIHEHNE Ay
paBHO. ..
13 | Marpuna AT 1) Al-Ax4-4 VK-2.V.3
Ha3bIBaeTCsI  OOpaTHOM ) Al-A=1
MaTpuIle A, eciu
BBITIOJIHAETCS YCIIOBHE 3 A tA=A-At'=E
4 At-A=0
14 | CransipabiM 1) |,§§||5| ArCCos a VK-2.B.2




MIPOU3BEAECHUEM JBYX

HEHYJIEBBIX BEKTOPOB @

—

U b Ha3pIBAeTCSA YHCIIO,

2) |&|‘5‘ctga

3) |ﬁ'||3|cosa

paBHOE. .. 4) |d'||5|tgcr
15 | Yemy paBHo cmemrannoe | 1) 0 OIIK-1.3.1
IPOU3BEICHHUE BEKTOPOB ) 1
dbd
3) -2
4) 2
16 | YpaBuenue npsmoid, | 1) (x—a)+(y—5b)=0 VK-2.3.1
MPOXOJAILIECH 4Yepe3 IBe 2) -y x-1xp
TOYKH MOYXHO COCTaBUTh yryr xx
1o ¢opmyie... 3) Alx—xp) +B(y—y,) =0
4)  y—yo =k(x—x)
17 | I'eomerpuueckoe ™ecto | 1)  Ilapabomy VK-2.V.1
TOYEK, KOTOpBIE 2)  oxpysHoCTS
XapaKTepPHU3YIOT
SKCIEHTpHcHTET €& > 3)  rumepbony
IpeJICTaBIIsAEeT cOO0M 4)  swmnc
18 € 1) HelcCTBUTEIBHON OCBIO VK-2.V.3
OtHomieHne —
4 2) acuMNTOTOMN
Ha3bIBACTCH. .. 3
) DKCIICHTPHCUTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haiitu ypaBHeHHE | 1) x+l _ y-2  z—4 VK-2.B.2
3 -2 -4
NpSMOM,  MPOXOIALIEH

qyepes TOUKY




A(-1;2;4),

2) 3 - 2 - 4
MEPIICHIUKYISIPHO
x—1 y—2 z—4
TUTOCKOCTH 3) — —
-3 -2 -4
3X-2y-4z+1=0
2) x+l _ y+2 _ z+4
-3 -2 -4
20 | Onpenenuts kakoe | 1) x%+y2-8x=0 OIIK-1.3.1
ypaBHEHUE JTMHUAN
2) x=-=25—2
COOTBETCTBYET 3
napabore... 3)  -2x2+3y2-4x+15y+4=0
4)  x+4y-2y2-5=0
21 | Pemuth cucremy | 1) x=0, y=1, z=-2 YK-2.3.1
JUHEHHBIX  ypaBHECHUU 2)  x=0,y=-1,2=2
METOA0M l'aycca , ,
Xx+y+z=2 3) x=0,y=1,2z=2
2x —y+3z=10
—x + 2}1 —7 = _5 4) X:0, y:'l, 2:3
22 | Beruuciauthb VK-2.V.1
-1 -1 4 -2 7 1
G2 v (5
-7 0
2 (5 o)
1 0
3y (G 5)
0 1
9 (5 9)
23 |Mpsmort y = =2x + 1|1) (0;3) YK-2.V.3
MPUHAJICKUAT TOYKA 2) (-1;3)

3) (2:3)




4) (-2,1)

24 | Tlpsmas y = -2X + 5 1) tg(5) YK-2.B.2
obpasyer ¢ 2) tg(-2)
MOJIOKHUTETHHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(2)
YTOJI 0, paBHbIM:
25 | Yron Mexay npsMbIMU 1) tgo= | 1-5 OIIK-13.1
14145
y=x+1 y=5+3
oIpeseNseTCs mo| 2) tge= |li_2,‘15
dbopmyre:
| 3-(-5)
3 twe= ‘1+1=«(—5}
3-5
4 we= |1+1a=5
26 | Ilpu pelieHud CUCTEMBI 1) 5 3‘ VK-2.3.1
JUHEUHBIX  YpaBHEHUU 8 7
{4x1 —7x, =8 fo ) 4 —7|
[paBuIny 3) g 37|
Kpamepaonpeaenureins -
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) YK-2.V.1
JUHEHHBIX  YpaBHEHHM 2) mnpaswio Kpamepa HempruMeHHMO
{ X, +2x, =0 ol 3 @2
4x; +8x, =1
T e 8 (21)
npasmwiryKpamepa:
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.V.3
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
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xomanael Det[m],
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m = {{2,2},{3,4})

Wolfram Mathematica- 1. 0 YK-2.V.3
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obecrneuenue, 2. 1

BKJIIOUYAIOIIEee OOJIBIIION 3 2

HabOp MaTeMaTUYECKHUX

GbyHKIUI B TOM 4HCcIe 4. -3

CHUCTEMY KOMITbIOTEPHOU
anreopsl,

3anuIunTe pe3ynbTar
BBIIIOJIHEHHUS

KOMaH 1bl
MatrixRank[m],

rae

m = {{2,1},{8,4}}.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4YaIOIIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

[lenpr0 MUCHUIUIMHBI SBISETCS — IMONYYCHHE CTYICHTaMH HEOOXOAMMBIX 3HAHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUHU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMIPEJICTABICHHS CTYJACHTA; BOOOPaKEHUS; JOTHYECKMX M  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEACHUU OONBIIET0O OOBEMa BBIYUCICHUM;
WCIIOJIb30BAHUS MAaTEMATUKU JIJISl PEIICHUS KOHKPETHBIX 3a]a4, 00ecleuyeHHe OCHOBBI IS
MPUMEHEHUS] MaTeMaTH4YEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, POCKTUPOBAHUS,
OMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPAlOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckne yka3zaHUs A OOyYaroOIIUXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepHalia — JJOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe ydueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
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¢GbyHIaMEHTAIBHBIX TPOOJIEeM IUCLUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM mporecce JIeKIHs BBINOIHAET METO10JI0OTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ IpoOJeMbl, JaeT IEeJbHOE MpPEICTaBICHHUE O
JUCLUIIINHE, TIOKA3bIBAECT B3aUMOCBSA3b C IPYTUMU JUCLUILUIMHAMU.

IInanupyemble pe3yabTaThl P OCBOEHUH 00y4YalOUIMMUCS JIEKIMOHHOTO MaTepuaa;

— IIOJIy4YE€HUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHUW, YPOBECHBb
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TOJY4YEHHUE OIbITAa TBOPUYECKON PabOTHI COBMECTHO C MPETOIaBaTENIEM;

— pa3BUTHE MPO(ECCHOHANBHO-AETIOBbIX KAauecTB, JIIOOBM K TpPEIAMETYy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBIILIJICHUS.

— NOSABJICHME HEOOXOIMMOIo HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
paboTHI;

— IIOJy4Y€HUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OIIKANIINE TO/IBI;

— HAY4HUTBhCS METOAMYECKH 00padarhiBaTh MaTepual (BBLACIATH IJIaBHBIE MBICIU U
MIOJIOKCHHSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
¢bopmyIHpOBKax);

— TOJY4YE€HUE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHITHH.

JIEKUMOHHBIA MaTepuajgl MOKET CONPOBOXKAATHCA JAEMOHCTpALMEN CIalIo0B U
UCIOJIb30BAHUEM PAa3/aTOYHOIO MaTepuana IpU TMPOBEIECHUM KOPOTKMX JUCKycCUH 00
0COOEHHOCTSIX TPUMEHEHHUS OTJEIBHBIX TEMATHK 10 TUCIUTUIMHE.

CrpyKTypa npeaocTaBicHus JEKIHOHHOTO MaTepuaa:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3aTenbCTBO TEOPEMBI.
—  Hnmoctpupyroiue npuMepsl.

11.2. Meroauyeckue  yKazaHus Ui OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
[IPAKTUYECKUX 3aHATUN

[IpakTuueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
mporecca, 3aKJIIOYAloMIelCss B BBIMOJIHEHWH OOYYalOUIMMHCA TIOJ  PYKOBOJICTBOM
npernojaBaTeiss KOMIUIEKCa y4eOHBIX 3allaHuil C IeNIbI0 YCBOCHUS HAyYHO-TEOPETHYECKHX
OCHOB y4YeOHOW JWCIMIUIMHBI, NPUOOpPETEHHs] yYMEHUH M HaBBIKOB, OIBITa TBOPYECKOH
NEeSATENbHOCTH.

[lenpto MPaKTUYECKOTO 3aHATHS IS OOYYaroIIerocs SBISIETCS  IPUBHUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON AESITENbHOCTH 110 U3y4aeMOW JUCIHUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOMIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperieHue, yriyOjJeHue, pacllMpeHue W JeTalu3alus 3HaHUW MpU PEelIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIIOCOOHOCTEW, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMU WU METOJAMKAMH HM3yYeHHUs KOHKPETHOM yueOHOil
JTUCLUTITUHBI;

— BbIpabOTKa CHOCOOHOCTH JIOTMYECKOIO OCMBICICHHS MOJYYEHHBIX 3HAHUM IS
BBITTIOTHEHUS 3aIaHNM;

— obecrieyeHrne palMOHAIBHOTO COYETAHUS KOJUIEKTUBHOW M MHIAUBUAYATBHOU (opM
oOy4eHusl.
OYHKIUY PAKTUYECKUX 3aHITUI:

— IO3HaBaTeNbHas;

— pa3BUBalOIas;



— BOCIIUTATEIIbHAS.

ITo xapakTepy BBITIOJHIEMBIX OOYYaIOMUMCS 3aJaHUN MO MPAKTUYECKUM 3aHATHUSIM
MOIPA3ICNISAIOTCS Ha:

— O3HAKOMUTEJbHBIC, TPOBOAUMBIC C IIEJBI0O 3aKPEIUICHUS MW KOHKPETH3alluu
M3y4EeHHOTO TEOPETUYECKOT0 MaTepraa,;

— QHAIUTUYECKWE, CTaBAIIUE CBOEH IENbI0 TONyuyeHHWE HOBOM uH(pOpManuu Ha
OCHOBE ()OpPMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHBIE C TIOJIYdYCHHEM HOBOM  HMH(POpMAIMH  IyTEM
CaMOCTOSTENILHO BEIOPAHHBIX TOJIXO0JI0OB K PEIICHUIO 3a/1ad.

@dopMBl OpraHu3aluy MPAKTUYECKUX 3aHATUU ompenenstorcs B cOOTBETCTBHH CO
cnenupuIecKkuMu 0COOCHHOCTSIMH YU4€OHON TUCHUIUIMHBI U 1edsaMu oOydeHus. OHU MOTYT
MIPOBOAMTHCS:

— B HHTEPAaKTHBHOW QopMe (pelmieHne CUTYallMOHHBIX 3a7ad, 3aHATHS 10
MOJICIIMPOBAHUIO  pEaJbHBIX YCIOBHM, JEJIOBBIE WIPHI, HIPOBOEC MPOEKTHPOBAHUE,
WMUTAIIMIOHHBIC 3aHSATHS, BBIC3IHBIC 3aHATHS B OpraHM3aIuu (MIPEANPHUSNTHS), IEI0Bas
ydueOHasi urpa, poJyieBass Wrpa, IICHXOJOTMYECKHH TPEHUHT, KEWC, MO3TOBOH MITypM,
I'PYNIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOHN (popme (BBITTOTHEHUE YIPAKHEHHH, PEIICHUE TUIIOBBIX 3a7ad,
perieHre CUTYallMOHHBIX 3a7a9 U IPYToe).

MeToauka MpoOBEACHUS MPAKTHYECKOTO 3aHATHS MOXKET OBITh Pa3sNUYHON, NMPU ITOM
Ba)KHO JIOCTHMOKCHHE OOIIECH LIeH JUCIUIIIAHEI.

TpeboBanus K MPOBEACHUIO MPAKTUUECKUX 3aHATUH

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpernojaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCcJIOBHE 3aJaydl M IpeliaraeT CTYIACHTaM CaMOCTOSTENBHO
PELUTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYACHT HpPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamnoB. Eciu cTymeHT pemiaer 3aiady ¢ MOMOIIBIO IpenoiaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OammoB. DTH OOHYCHI
N00aBISAIOTCS K 0011ei cymMMe 0a/uIoB B paMKaX MOJTYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHUue B BUJE 3a/ad, KOTOpPbIE OHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PabOThI

B xo71e BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCS BBIIOIHSAET paboTy 1Mo
3aJJaHHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0e3 ero HemoCpeACTBEHHOTO
YUYacCTHSL.

Jlnst oOyyaromuxcst o 3a04Hoi (popme oO0ydeHHUs, CaMOCTOSITeNIbHAsT padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATEILHON paboThI, y oOydJaromerocs GopmMupyercs
1esecoobpa3Hoe IUTAHUpOBaHHE pabouero BpeMEHH, KOTOpOe IO3BOJIET UM pa3BHBATh
YMEHHUSI M HaBBIKH B YCBOCHHHM W CHUCTEMaTH3aIlMH MPUOOpETaeMbIX 3HAHHA, 00ecreunBaeT
BBICOKMH YpOBEHb YCIEBAEMOCTH B TMEPUOJA OOYYEHHs, IOMOTAeT IOJyYUTh HaBBIKH
MOBBIIEHUS MTPO(PECCHOHATEHOTO YPOBHHL.

MeTtoauyeckUMH ~ MaTepHallaMH, HalpaBISIOINIMMH  CaMOCTOATENbHYIO  paboTy
00yJarOIUX CASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.



11.4. Meroanyeckue yKa3aHus JUIsI OOyYarOIIMXCS MO MPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPELyCMATPHUBACT KOHTPOJIb KAueCTBA 3HAHUU
00y4aroImuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0Jja OCBOCHHUS
JUCLUIUINHEI.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyudenus ['YAII B ¢opwme
TECTHPOBAaHUSl TPOBOJATCA JBE IPOBEPOUYHbIE pabOTHI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUUYECKUI onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIIPOCOB» B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTBIBATHCS PH MPOBEACHUN
MPOMEXYTOUYHON arrecTani (IpH  UCIOJIB30BaHUU  OaNbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMsI, KaXbli BUJ KOHTpPOJI OLIEHUBAeTCsd B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTouHass arrecranus OOy4arOMMXCS TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3y/lIbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4aroUmMMcs B IIpolecce
U3Y4YEeHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONW paboThl,
CIIOCOOHOCTH TPHUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aaad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[MM OCYLIECTBIISIETCS B
cooTBETCTBUM ¢ TpeOoBanusMu [lomoxennit «O TeKyIleM KOHTPOJE YCIeBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanus» U «O MOAYIbHO-PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS
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