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AHHOTaUs

JNucrunnnHa «MaTtemaTuka. AHaITUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
00pa30oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa30BaHHs — TMPOTPaMMYy CICHHUATUTETa TIO
HampaBjeHuto moaroToBku/ cnenuaiabHocTH  10.05.03  «MHbOpManmonHas 0e30MacHOCTh
ABTOMATU3UPOBAHHBIX CHCTEM» HAIMPABICHHOCTH «be30MacHOCTh OTKPHITHIX HH(POPMAIIMOHHBIX
cucteMy. Jlucuummimaa peanusyercs kadempoit «Nel».

JlucuurmiuHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIINNI:

VYK-1 «CnocoGeH oCymecTBIsATh KPUTHUECKHH aHalW3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOTO MTOJIX0Ia, BEIpabaThIBaTh CTPATETHIO JEHCTBUIN

OIIK-3 «CnocobeH WHCIOIb30BaTh MAaTeMAaTHYECKHE METOIbI, HEOOXOOUMBIEC I
penieHus 3a1a4 npoPecCHOHATBHON ACSITETEHOCTI

ConepxaHne NUCIMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3AaHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM TE€OMETPUUECKUX 00BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue JIUCHUILIMHBI TPEAyCMaTpUBaeT cClenyionme (GopMbl OpraHu3aIuu
y4eOHOT0 MpoIliecca: JIEKINH, IPAKTUIECKHUE 3aHATHsI, CAMOCTOSITENIbHAS paboTa 00yJaroerocs.

[TporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JucnummHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOW 4YaCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke U 3JIEMEHTOM OOIIeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWW. BO3MOKHOCTH yCIEIIHOTO
WCIIOIB30BAHUSI MAaTEMATUKH ISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWs JIMYHOCTU IEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoeHus: OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaaaTh CIEIYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHINIA U MHAUKATOPOB UX TOCTHXKEHUS

Kareropus (rpymma) Konn Kon n HanmMeHoBaHMe HHIUKATOpA
HaMEHOBAaHUE
KOMIIETEHI[UHA JIOCTYKEHUS KOMITETEHIINN
KOMIIETEHIIUHA
VK-1 Criocoben
OCYIIECTBIISTh
KPpUTHUECKUN aHaJIn3
P VK-1.B.1 BnageTs HaBLIKAMUA CUCTEMHOIO U
poOJIEMHBIX
YHuBEpcabHBIC N KPUTHYECKOT'O MBITIVICHHSI; METOTUKAMHU
CUTYyaIluii Ha OCHOBE
KOMIIETEHIUNA MOCTAHOBKH IIEJIH, OTIPEIeIICHHUsI CIOCOO0B
CHUCTEMHOTO
€€ JOCTIKEHUS
MOIX0/4a,
BBIPaOaTHIBATH

CTpaTEruIo NEUCTBUI

OIIK-3 Crnocoben OI1IK-3.3.1 3HaTH OCHOBHBLIE ITOHITHS U

UCTIOTb30BaTh 3aKOHBI €CTECTBCHHBIX HayK, METO/IbI

MaTeMaTHYECKUe MaTEeMaTHYECKOTO aHalln3a U
O6menpodeccrnoHanbHbIE

METO/IbI, MOJICITUPOBAHHSI; OCHOBHBIE METOIbI

KOMIICTCHIIN

HEO0OXOAUMBIE IS
peIIeHUS 3a1a9
pohecCHOHATBLHOM

TEOPETUUYECKOTO U AKCIIEPUMEHTAIBHOIO
MCCJIEI0BaHMS O0OBEKTOB, IMTPOIIECCOB U
SBJIICHUU




JEeATeIIbHOCTH OIIK-3.VY.1 ymeTph UCTIOIB30BaTh (PU3UKO-
MaTeMAaTHYECKUN anmapar AJis pa3paboTKu
MaTeMaTHYEeCKHUX MOJEIICH SBICHUM,
IPOIIECCOB U OOBEKTOB P PEIICHUU
MHKEHEPHBIX 3a71a4 B Ipo(ecCUOHATbHOM
JESTEIILHOCTH

OIIK-3.VY.2 yMeTh TIPUMEHSTh METOIbI
MaTEeMaTUYeCKOro aHajin3a 1
MOJIETUPOBaHUS J1s1 000CHOBAaHUS
NPUHATHS pEIIeHUH B podecCnoHaTbHON
JIEATEIbHOCTH

2. Mecro nucummumHbl B cTpykType Ol
JucuunimHa He OasupyeTcs Ha 3HAHUAX, paHee MNPUOOPETEHHBIX CTYJICHTAMHU IIpH
M3YYEHUHU B By3€ KaKHX-IHOO TUCIUIUINH.

3HaHI/I}I, MOJIYYCHHBIC HpHU HU3YYCHHU MaTcpuajia JTaHHOM JUCHUIIIIMHBI, HMCHOT KakK
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U UCITOJB3YIOTCA IPHU U3YUCHUHN APYTIUX JUCHUIIIINH:

Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHOM paboTh Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (4ac)
M3 Hux uacoe npakmuyeckoil n0020moeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

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

qac

naboparopusie pabots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI IO pa3jenaM v BUAaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. KommiekcHble uncia u 6 8 12
MaTPHUIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 6 9 12
ypaBHEHUI
Paszen 3. Jluneiinsle mpocTpaHcTBa 5 0 12
Pasnen 4. Bektopsl 6 8 10
Pasnen 5. Ipsmas Ha IUIOCKOCTH 4 4 10
Pasnen 6. IIpsmast ¥ IJIOCKOCTH B 4 5 10
MPOCTPAHCTRE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
Hroro B cemectpe: 34 34 76
Hroro: 34 34 0 0 76
[IpakTueckass MNOATNOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
0o0yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodeCcCHOHATBHOMN 1A TETbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JEKIIMOHHOTO [TUKIIa

Howmep pasznena

HasBanue u copepxanue pa3enoB U TeM JEKIIMOHHbBIX 3aHATUN

1.

[TonsiTne KOMIUIEKCHOTO yucha. JleicTBUSI Hal KOMIUIEKCHBIMU YHCIIAMHU B
anrebpanveckoii (opme. JleicTBus HaI KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoit popme. @opmyna Myaspa. M3BneueHne KOpHS U3
KOMILIEKCHOT0 Yncia. (2 yaca)

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXEHUE MaTpuI]. MHOTOUYJICHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Perenue npocreimmx
MATPUYHBIX YpaBHEHUWA. MaTpUyHBII METON PpEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Meroxa Kpamepa. Meroa I'aycca. (2 yaca)

CoOcTBeHHBIE YHWCIa W COOCTBEHHBIC BEKTOPHI KBAApPATHBIX MATPHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpuIl (2 yaca)

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpa3zoBanus. (5 4acoB)

I'eomerpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JIunelnble onepanuu
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
Cucrembl KOOPIMHAT HA MJIOCKOCTH M B MPOCTpaHCTBE (4 yaca)

CkansipHOoe TIpOM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BEICHUE BEKTOPOB. (2 yaca)

YpaBHeHUsI NPAMON Ha TJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPAaBHEHMI




npsiMoii. (2 Jaca)

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
iockocTu. PaccrosiHue Mexay napajuieabHbIMU NPSMBIMU. (2 yaca)

6. YpaBHEHMsI ITIOCKOCTHU. 3aaHKe PSIMON B TPOCTPAHCTBE. (2 yaca)

Yron Mexy INIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KanoHndeckne ypaBHEHUs KpUBOI BTOporo nopsiaka (3 gaca)

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DopMBITPaKTH N
Ne . Tpynoem- | mpakTH4eCKOH | pa3zaeina
i Tembl MpakTUYECKUX 3aHATUN 4ECKUX KOCTB, (4aC)| TIOATOTOBKH, | MucIHI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0pandecKoi 3a7a4 5 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuHeliHbIe onepanuy Hax Pemenne
MaTpHULaMHU. 3a1a4y 4 1
TpaHcCiOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
4. | BepluncieHue onpeneIuTenci. Pemenne
O6parnas matpura. Pemenne 3a1a4 3 2
MAaTpPUYHBIX YPABHCHUM.
5. MarpuuHblii METOI PELICHUS Pemenue
CUCTEM JIMHEMHBIX YPABHEHUM. 3a1a4 3 2
Merton Kpamepa
6. Merton I'aycca Pemenune 3 2
3a1a4
7. Pa3nosxeHune BEKTOPOB 10 Pewmenne
0a3ucy. Beruncnenue 3a7a4
KOOpJWHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BektopHoe u cMmenranHoe Pemenue 4 4
IIPOU3BENCHUS BEKTOPOB 3a1a4
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
IIJIOCKOCTH. 3a1a4




11. 3ajaun Ha TIPSMYIO Ha Pemenue 2 5
TUIOCKOCTH 3ajau
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aja4
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBECHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanue 1ab0paTopHbIX paboT PyA - | TP pas
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCcs
Buapl camocTosiTenbHON pabOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3ydenue TeopeTuyeckoro Marepuaia
18 18
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 10 10
ycneBaemoctu (TKY)
Howmarraee 3aganue (/3) 10 10
Koutposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 20 20
arrectaruu (I1A)
Bcero: 58 58

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl [0 TUCHUILIHHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN




[lepeueHpb neUaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Ta6muia 8— [lepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Komiuectso
9K3EMILTSIPOB B
[lngp/ bubnuorpaduyeckas ccpiika OubmoTeke
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK bexnemummera JI.A., [Terposuy A.1O., UyGapos 1. A. 200
22.151 642 COopHHUK 3a/1a4 110 aHATUTHYECKON T€OMETPUH U

nuHenHou anredpe: Yue6. mocodue / [lox pen. /1.B.

bexnemuiena. — 2-e 3., nepepad. — M.:

OU3BMATIINUT, 2006. — 496 c.
YK KazakoB A.f, Makaposa M.B. MaremaTuxa. 50
517.521(075.8) Amnanutudeckas reomerpus: yueo. [Tocobue / CII6.:

I'VAII, 2019. - 51 c.
http://e.lanbook.c | bexnemumies, I.B. Kypc ananurnueckoii reomerpun | ObC Jlaub
om/book/58162 | u nuHeitHOM anreOpshl. [ DIEKTPOHHBIN pecypc] —

Onektpon. gad. — CII6. : Jlanp, 2015. — 448 c.
http://e.lanbook.c | bexnemuriesa, JI.A. COopHuK 3a1a4 1Mo 9BC Jlans
om/book/72575 | aHaNMUTHYECKO# TCOMETPUH M JIMHEHHOM anreope.

[DnextponnsIii pecypc] / JI.A. beknemuresa, /1.B.

bexnemumes, A.1O. ITerposuy, U.A. UybapoB. —

OnextpoH. gaH. — CII6. : Jlanp, 2016. — 496 c.
http://e.lanbook.c | Houkos, A. M. Hayana nmuHei#HO# anreOpsl 1 ObC Jlanb
om/book/71997 aHAJIMTUYECKasi TeOMeTpus : yueOHoe mocodue / A.

W. HoBukoB. — Mocksa : DUBMATIINT, 2015. —

376 c.
https://e.lanbook. | MaremaTuka. 3aaun OBBIIIEHHON TPYIHOCTH IS 9BC Jlanp
com/book/11548 | crynmeHTOB By30B : yueOHOe mocodue / M. B. IBaHOB,
3 O. K. 1BanoBa, O. A. OkyneBa, H. A. TomyenHnKoBa

; mon penakuueit U. B. UBanoBa. — CaHKT-

[TerepOypr : Jlanp, 2019. — 156 ¢

Wsnea, A. M. Jluneitnas anre6pa. Ananutudeckass | ObC Jlanp
https://e.lanbook. | reomerpus : yuebHoe mocodue / A. M. Mpnesa, I1. U.
com/book/15226 | Ipunyukas, U. /1. Yepubix. — 5-¢ usn-e, ucnp. u
5 non. — HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook. | Beknemumes, /1. B. Kypc ananurnueckoii reomerpun | ObC Jlanb
com/book/58162 | u nuneiHO# anreOpsbl : yuyeOHuk / J1. B.

bexnemumen. — 13-e uzn., ucnp. — CaHKT-

ITetepOypr : Jlanp, 2015. — 448 c.
https://e.lanbook. | I'eBopksH, I1. C. Beicmas matemaruka. JInneitnas ObC Jlanb

com/book/48192 | anrebpa 1 aHaTMTUYECKAst TEOMETPUS : ydeOHOe
nocobue / I1. C. I'eBopksiH. — Mockaa :
OUSMATIINT, 2011. — 208 c.

https://urait.ru/bc | Jluneiinas aareOpa u aHATUTHYECKAs TCOMETPH:

0de/436467 y4eOHUK ¥ IPaKTHKyM Juis By3oB / E. T

IInoTtaukosa, A. I1. UBanos, B. B. Jlorunosa, A. B.
Mopo3soBa; nox pepakuuei E. I'. ITnotHuKOBOM. —
Mocksa: U3narensctBo FOpaiit, 2019. — 340 ¢



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

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anrcopa u

0de/493221 aHaJMTHYECKasi TeOMeTpus: yaeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u gon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue a1 6akagaBpuaTa u ClieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue as By3oB / E. H. JIyosruna, E. M.
BeuromosB. - 2-e u3n. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS JUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAILMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO0wepoccuiickuii MaTeMaTHYeCKuii mopTai
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuyens nHpOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp mTPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca 10 AUCITUTLTHHE.
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO 0OecIIeueHUs

No /it HanmenoBanme
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica
8.2. [lepeuenr  WHGOPMAIIMOHHO-CITPABOYHBIX CHUCTEM, WCTIONB3YEMBIX  TIPH

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE
[lepeyens WCHOMB3yeMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeACTaBIcH B Tabumel?2.



http://www.math-net.ru/
http://e.lanbook.com/

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

No HanmeHnoBaHue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHbIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OIICHOYHBIX CPEICTB IJisi TPOBEACHUS TMPOMEKYTOYHOM AaTTECTAIH
o0yJaromuxcs Mo AUCUUILINHE MPUBEeH B Tabmuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI
Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BONpocoB / 3a/1a4 K 9K3aMEHY;
TecThl.

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4JalonMMHCA NPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas npuBeneHa B Tabiuie 14. B TedeHne cemMecTpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-0ayutpHas mKama PaKIep (bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepuar;

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

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOH IJMTEPaTypHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMUS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BaYTEHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBYy H3JIara€TtT €ro, OIupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnab0 apryMeHTUPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOM CelMaTU3UPOBAHHbBIX MOHSITHI.

«yZIOBJIETBOPUTEITHHOY
«BAYTCHO»




Or11eHKa KOMITETEHITUH

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

MaTepuaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYJIOBIICTBOPUTEIBHO i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4TEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3a1au) AJis SIK3aMEHA

Kon
WHJMKATOpa

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 2.
1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 —4i) = (1 + 3i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIUCH BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BE/ICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

OIIK-3.V.1
YK-1.B.1




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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJICKCHBIX YHCEIN B ayireOpandeckoit popme
3aMKMCH BBIUYUCISAETCA KaK POU3BEICHNS MHUMBIX 4acTeU
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno nu yrBepxacnue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopMe 3amucu MOXKET OBITh BBIYUCIICHO 10
NPaBUIY BBIYUCICHUS TPOHM3BEACHUS MHOTOWICHOB» OTBeET

apryMEHTUPYUTE.

3aganue. VK-1.B.1

1) BBIYHCIUTH MPOU3BEICHUE KOMILICKCHBIX YHCEI.

OIIK-3.3.1

Zy= 5(cos§+ i sing) u zZ,= ?(cosg +i si’ng)

2) Bepuo nu yrBepkacHHE: «JI7S BBIUMCICHUS MPOU3BEICHUS
KOMIUIEKCHBIX ~ 4YHCel ~ HEeOOXOAMMO  3amucath WX B
anredpandeckoM Buje». OTBET apryMEeHTUPYHITE.

3aganue. VK-1.B.1

1) BbuucIuThH 4acTHOE KOMIUIEKCHBIX qucel B
TPUTOHOMETPHUIECKOM (POpPME 3aIHCH. OIK-3.3.1

T . . T

7. 10(cos—+isin—)

1 3 3
_ T . . T

Z 5(0052 + 1 zin E)

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMIUIEKCHBIX YHCEN MOJYJIb M apTyMEHT Pe3yJIbTara SBISIOTCS
pe3yabTaTaMu ACTICHHUST MOIYJIS ICTMMOTO Ha MOJYJb JCTHTEIIS
U apryMeHTa JAeIuMOro Ha aprymeHT jaenurtens». OtTBer
obocHyiiTe.

Kak Ha3wiBaeTcs (hopMa 3armmucy KOMIUIEKCHOTO YKCIIa, MMEOIIast OIIK-3.3.1

BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

OIIK-3.3.1

Pe3ynbTar kakoi omnepanuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

|21] - |z2| (COS(@a1+¢2) + isin(@1+¢2)) ?




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

OIIK-3.3.1

Samanue 1.
1) KommekcHoe yncio Z 3amucalo B areOpandeckon 1 B
TPUTOHOMETPUIECKOM opMax:

yo3 1 m T
_?—HE_ [cosg—l—Lsmg)

Haiinnre 12-10 creneHs yucia Z

2) Kakyio ¢popmy 3amucu 4rcia Bbl Hcmoib3oBanu? O0ocHy#Te
CBOI1 BBIOOD

3ananue 2.
1) KowmrmiekcHOe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOH opmax:

[ T , . I
Z=5+4+1i5/3= 10((:035 +1 smg)
Haiinute 3-10 cTeneHs uncia 7

2) Kakyio ¢popmy 3amucu grcia Bbl Hcmoib3oBanu? O0ocHyiTe
CBOI1 BBIOOD

OIIK-3.3.1

OIIK-3.V.1

3ananue 1.
1) Haiitu matpuny C = 44 + 3BY, rne

2 -2
10 2y,
LR
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUS TaHHO! 3a1a4H.

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

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

2 -2
1 4 2
a=( )Bz(—l 4
-1 3 —4 3 _3
2. BriOepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.

VK-1.B.1

OIIK-3.3.1




1. Haiitu matpuny C = 24 + 3B%, rne

2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3aganue 4.
1. Haiitu matpuny C = 34 — 5B%, rue

1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBble CpeicTBa, KOTOPIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

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

a-(h 4 2e( )

3 -3

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUM Hall MaTpUIlaMHU

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlponomxure Gpopmyiry

2 X(4A)=

VK-1.B.1

OIIK-3.3.1

10.

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

VK-1.B.1

OIIK-3.3.1




2 5

0 -2 —4
A= B = —
(2 45 ) (g D2>
2) Bribepure u3 crircka UQpOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH MPUMEHEHBI JJIS pelleHus TaHHOH 3a1a4un. O0ocHyiiTe
BBIOOP ITU(POBOTO Cpe/ICTBA
a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue matpunl A * B, rae

=63 ()

2) BriGepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISl PEIICHUS TaHHOW 3a/1a4H.

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

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

4 3
0 -2 =3y N
=G ()
2) Bribepure u3 crimcka UQpOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.

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

3aganue 4.
1) Haiitu npousBenenue Matpuil A = B, tae
4 5
0 -2 -3
Az( )B=(1-4>
2 -4 0 —

2) BriGepuTte u3 cnucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3aa4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

3agandue 5.
Haiitn npousBeaenue marpuil A = B, rae




2 3
4 -1 —4
A= B = —
b o) (%. 92)
2. BriGepute u3 crivcka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI 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-ro MOPSIIKA MATPUIIBI

-
4 —5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 3.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

5 5l

2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

e
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.

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

o 3l
10 3

2) OOocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSAKA.

OIIK-3.V.1

OIIK-3.V.2

12.

1 2 -1
3agaHue: 1aHa MaTpuLa (3 1 2
4 -2 5

VK-1.B.1




Haiinure anrebpandeckue AOMOTHEHUS:

1. Ay
2. Ay,
3. As
4. Ay
5. Asxz

13.

UeMy paBeH olnpeaeauTenb TPEyroJbHOM MaTpULbI?

OIIK-3.V.1

14.

O6o3nauuM Ay, A,, ..., Ay — CTPOKU MATPULIBI U @y; @y wn Oy -
JICHCTBUTEIIbHBIC YU CIIA.
Ecnu cymecTByeT Takoit Habop 4mcen, cpeu KOTOPhIX €CTh XOTsI-
OBl OJTHO YUCIJIO OTIMYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAas
KOMOHMHAIHS CTPOK MATPHIIBI C 3TUMHU YHCIIAaMU paBHA HYJIEBOM
CTpOKE:
a Ay +a A+ +anAn =0,

rae 0 = (0,0, ...,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPULIbI?

OIIK-3.V.1

15.

ITycth MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBatOTCS Takue MaTPUILbI?

OIIK-3.V.1

16.

3aganue 1. Haiitu maTpuny X u3 ypaBHenus 4 * X = B, r1e
4= (j_ g) B= (—_1?7 :g)

3aganue 2. Haiitn maTpuny X u3 ypaBHenus 4 * X = B, r1e
a=(5 %) g=Gs 1)

3az[aHI/Iel3. H;ﬁm ManI/II_I{GX u3 %’paBHeHHH A+=X =B, 1ne
4= (_2 —4) 5= (_14 Iz)

3ananue 4. Halitu matpuity X u3 ypaBHenus A * X = B, r1e
4= @ :g) B= (299 169)

3ananue 5. Halitu matpuiy X u3 ypaBHenus A # X = B, r1e

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

YK-2.V.1
OIIK-1.V.1

17.

Kaxk Ha3pIBaeTcs cucrema areOpandeckux ypaBHEHUH, KaKI0€ U3
KOTOPBIX SIBISICTCS TUHEHHBIM?

OIIK-3.V.1




Kakue MeTopl perieHus cucTeM JIMHEHHBIX alnredpandeckux

OIIK-3.V.1

18. ypaBHEHUI1 BaM U3BECTHbI?
OIIK-3.3.1
CpaBHUTE yCI0BHS IPUMEHEHNSI METOI0B PELLIEHUS CUCTEM OIIK-3.3.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX
19. anreOpandyecKuX ypaBHEHUI IIPUMEHSIOTCS B TOM CIlydae, eCiu OIK-3.V.1
OTIPENIEIUTENb MATPHUIIBI CHCTEMBI PaBEH HYIIO?
CpaBHuUTE yCI0BHS IPUMEHEHHS] METOI0B PELLIEHUSI CUCTEM YK-1.B.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX
20. anreOpandyecKuX ypaBHEHUM IIPUMEHSIOTCS B TOM CIlydae, eCiu OIlK-3.3.1
MaTpuIila CUCTEMbI HE ABJISIETCS KBAJAPATHOM?
[Ipu xakoM yci0BUM OTHOPOAHASI CUCTEMA JIMHEHHBIX ypaBHEHUI OIIK-3.3.1
21 MMEET HEHYJIEBOE pelieHue?
Kak Ha3bIBaeTcs AByMEpHas CHCTeMa KOOPMHAT, B KOTOPOM OIIK-3.3.1
22. Ka)kJasi TOYKa Ha IIOCKOCTH OTIPEEIISeTCS IBYMsI YACIIAMH -
HOJISIPHBIM YTJIOM U TIOJISIPHBIM PAIIycoM?
Kak Ha3bIBaeTCs CUCTEMa KOOPIMHAT, B KOTOPOH Kak/ias TOYKa B OIIK-3.3.1
23 IPOCTPAHCTBE onpeaenseTcs Tpems ynuciamu - (I, 6, ¢), rue r—
: pannyc-BEKTOp TOYKH, 6§ U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
Yro Takoe BeKTop? YK-1.B.1
24. OIK-3.3.1
Kak HazbIBaeTcst BEKTOpP, Ha4ajI0 KOTOPOTO COBMAAET C €T0 OIIK-3.3.1
25. KOHIIOM?
[To xakoit Gopmysie onpeneseTcs CKaIIpHOe TPOU3BEICHUE OIIK-3.3.1
26. BEKTOPOB?
[To xakoi Gopmysie BBIYUCIIIETCS CKATSIPHOS MPOU3BEICHHE OIIK-3.3.1
—
27. BEKTOPOB @ U b , €Clii M3BECTHBI KOOPMHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)
[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE OIIK-3.3.1
28 BEKTOPOB, €CIIM U3BECTHBI HX KOOPJMHATHI B ICKAPTOBOI CHCTEME
' koopauHart (X, Y, z)?
5 [To kakoit popmyse onpenensieTcss MOy Ib BEKTOPHOTO OIIK-3.3.1
9. IIPOU3BENIEHUS BEKTOPOB?
Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-3.3.1

30.




31.

3aganue 1. CocTaBUTh YypaBHEHHE NPSIMOM MPOXOASIIEH uepes
. L oxt2 y—9

TouKy M (2,4) 1 nepneHAuKyYISIpHON NpAMOit —5 = —4

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—-4) u MIEePIICHIUKYIISIPHOM PSIMON
—4x —5y+ 14 = 0.

OTBer 3ammcaTh B BHUAC YpaBHEHHUS TIPSIMOW C  YIJIOBBIM
K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHHE NPSIMOH IPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5

OrBer 3ammMcaTe B BHIE YPAaBHEHUA MPSMOM C  YIJIOBBIM
K03 uUIneHTOM

Touky M (—1,—3) u napauienbHOI nMpsiMoit

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
Touky M (1, —1) u nepneHuKyIsIpHOM mpsiMoil y = —5x + 2.
OTBer 3amMcaTh B BHUAEC YpPaBHEHUS MPSAMOH C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHHE NPSIMOH MPOXOIsALIeH uepe3
. L x+l y—6

Touky M (3,1) u neprneHAuKyIApHON MpsSMOn — T

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

OIIK-3.3.1

32.

KakuM ypaBHEHHEM OIUCHIBACTCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

VK-1.B.1

OIIK-3.3.1

33.

ChopmynupyiiTe  HEOOXOIMMOE W  JIOCTAaTOYHOE  YCIIOBHE
NapaJUIEIbHOCTH IPSIMOU U MJIOCKOCTH.

VK-1.B.1

OIIK-3.3.1

34.

KakuM ypaBHEHHEM ONMCHLIBAETCS IIpsiMas, MPOXOMAAINas Yepe3
TOYKY (X0, Yo, Zo) M HMEKOINAs HAMPABISIOMUNA BEKTOpP C
koopaunatamu (I, m, n)?

VK-1.B.1

OIIK-3.3.1

35.

Kakum ypaBHEHHEM ONMUCHIBACTCS MPsiMasi, MPOXOIAIIAs Yepe3 IBe
TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

VK-1.B.1

OIIK-3.3.1

36.

Kakum 00pa3oM MOKHO 3a/1aTh MPSMYIO C TTIOMOIIBIO ABYX
IUTOCKOCTEH?

VK-1.B.1

OIIK-3.3.1




C noMmoI1bio Kakoi popMyJIbl MOKHO HAHTH Yol MEXKIY
NPSAMBIMH?

VK-1.B.1

37. OINK-3.3.1
1
Hopwmais k tutockoctu umeeT koopaunate (A, B, C); koopaunater | YK-1.B.1
HanpaBJISoEero Bekropa npsmoit (I,m,n)/
38. C noMomIbI0 Kakoi (opMyJIbI MOXKHO HaiTH yroa Mexay npsmoi n | ONK-3.3.1
MJIOCKOCTBIO?
ITo xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 YK-1.B.1
MJIOCKOCTH?
39. OINK-3.3.1
40. Hanummre kaHOHMYECKOe YpaBHEHHE JJUTHTICA. OIIK-3.3.1
41. Hanummre kaHOHUYECKOe YpaBHEHUE THIIEPOOPHI. OIIK-3.3.1
42. Hanummre kaHOHHMYECKOe YpaBHEHHE ITapadoTbl. OIIK-3.3.1
Wolfram Mathematica- mporpammuoe obecnedenue, Brmoyaromniee | YK-1.B.1
Oosb10l HA0Op MareMaTHYecKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY
KOMITLIOTEPHOM anre6psl, OIK-3.3.1
43.
UTo 03HayaeT 3anuch B 3TOM nporpamme?
m = {{1,2},{3,4})
Wolfram Mathematica- nmporpammHuoe obecnieuenue, Brirouaroniee | YK-1.B.1
00Jb1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
44 KOMITBIOTEPHOM areOpsl, OINK-3.3.1
1 2 .
Kaxk Oyner BeITIIsIIETE MaTpHUIla 3 1 B nannoit nporpamme?
Wolfram Mathematica- nporpammHoe obecrieuenue, Bmoyatoriee | OIK-3.Y.1
00JIb1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CHCTEMY
KOMITBIOTEPHOH anreopHl,
45 3anummTe pe3yabTaT BhIMONIHEHNs: KoMaHael Det[m], rae
m = {{2,2},{3,4}}
UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHus
HAJIOXKEHBI Ha 3Ty ONEPALNIO?
Wolfram Mathematica- mporpammHoe obecrieuenue, Bkmoyatoriee | OIK-3.Y.1
00JIb1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CHCTEMY
46. KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

mem = {{2,2},{3,4}}



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
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

UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

47.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAOIICe
00J1b1101 HAOOP MaTeMaTHYECKUX (YHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

mem = {{2,1},{8,4}}

Uro BeIuucisiercsa B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy OINEpaInio?

OIIK-3.V.1

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Bompocsr (3agaun) nis 3avera / aud . 3adera npeacrarieHs! B Tadnwuie 16.

Ne /i [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

MpeICTaBICHBI B Ta0wmie 17.
Ta6muma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHMUS/BBITIOTHEHUS
B KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne i/ [Tepeuyens BonmpocoB (3a1a4) st FK3aMeHa Kon
WHNKATOpa
VK-1.B.1

3ananue 1.

3) BBIUMCIHTH NPOM3BEICHHUE KOMILIEKCHBIX YUCEN B OINK-3.3.1
anreOpanyeckoit popme 3anucu

(5+2i) = (6 + 5i)

4) BepHo nu yTBepxkIeHHE: «JedCTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEIBHBIX YaCTEN

48, COMHOXHUTENEH». OTBET apryMEHTUPYUTE.

3ananue 2.
3) BbuucauTh Mpou3BeiCHHE KOMIICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 +3i0)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKCH BBIUUCIISIETCS] KaK Pa3HOCTh MPOU3BEICHUS



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

JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMeHTUPYHTE.

3ananue 3.
3) BbuucauTh MpoHU3BeACHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 3i0)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEIN B aaredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacCTE
COMHOXUTEIEH». OTBET apryMeHTUPYITE.

3ananue 4.
3) BbuuciauTh Mpou3BeiCHHE KOMIICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(9 —4i) = (8 — 5i)

4) BepHo nu yTBepxkIeHHE: «JedCTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
3) BbuucauTh MpoU3BeACHHE KOMIICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu

(9 + 6i) = (2 — 7i)

4) Bepno nu yrBepkaeHue: «IIpou3BeeHre KOMIIEKCHBIX YHCENT
B anreOpanueckoit opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPaBWJIy BBIUMCIECHUSI IPOU3BENEHUS MHOTrOwieHoB» OTBeT

apryMEeHTUPYUTE.

3ananue. YK-1.B.1

3) BbrunciauTh Npou3BeicHHE KOMIUIEKCHBIX YHCEIT.

OIIK-3.3.1
Zy= EECOSE-l— i sing) U Z,= ?[cosg +i sing)
49.

4) BepHo 5u yrBepxkaeHHE: «J[is BBIYMCICHHS MPOU3BEACHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucatb UX B
anreOpanveckom Bue». OTBET apryMeHTUPYHTE.

3ananue. YK-1.B.1

50. 3) Berunciauts YacTHOE KOMIUIEKCHBIX yucel B
OIIK-3.3.1

TPUTOHOMETPHUUYECKON (hOopMe 3aInCH.




é B lﬂ(cosg +isin g)

_ T . . T

Z 5(0052 + 1 zin E)

4) Bepuo swm yrBepxkaenue: «lIpu  BBIYMCICHHHM YacCTHOI'O
KOMILJIEKCHBIX YHCEN MOJAYJb U ApTYMEHT Pe3yJIbTaTa SIBISIOTCS
pe3yapTaTaMu JI€J€HUs MOIYJIS JEIUMOr0 Ha MOJYJIb JACIIATENS
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBer

obocHyiiTe.
Kaxk HaspiBaercs popmMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOIIast YK-1.B.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?
51. OIIK-3.3.1
PesynbpTar KaKkoit onepanyu HaJl KOMIJIEKCHBIMUA YUCIIAMH MOYKET VK-1.B.1
52. OBbITB 3amMCaH B BUJE
|z1] - 22| (COS(1+p2) + isin(@i+p2)) ? OHK'3-i~1
Pe3ynbpTar KaKkoit onepanyu HaJl KOMIJIEKCHBIMUA YMCIAMH MOYKET VK-1.B.1
53. OBITH 3amucaH B BUAE |Z1:|Z2|- (COS(p1-¢2) + iSin(@i1-¢2)) ?
OIIK-3.3.1
Samanue 1. VK-2.V.1
3) KomrutekcHoe uncio Z 3anucaHo B aareOpanveckoii u B VK-2.B.2
TPUTOHOMETPUIECKOM opMax:
7= V3 1 —1 T, T
—?+: 3= (cos€+13m3)
Haiinure 12-10 crenens uncna Z
4) Kakyro dhopmy 3ammcy yucia Bel ucrolib3oBainn? O0ocHyHTe
CBOM BBIOOP
54,
3amanue 2.
3) KomrutiekcHoe uucio Z 3anucaHo B anreOpandeckoii u B
TPUTOHOMETPUIECKOM (hopMax:
- T " " T
Z=54+i5/3= 10[cos§ +i smg)
Haiinure 3-10 ctenens yncna Z
4) Kakyro ¢opmy 3ammcu yucia Bbl ucrolib3oBainn? O0ocHyHTe
CBOM BBIOOP
3ananue 1. VK-1.B.1
3) Haiitu matpuny C = 44 + 3B%, rue
OIIK-3.3.1
2 =2
1 0 2
55. a=(7, 53 S)B=(-1 3
3 -3

4) BeiOepute u3 criucka IUQpoBbIe CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIsl pEIICHUS TAHHOW 3a/Ia4H.




d) Microsoft Access
e) Wolfram Mathematica
f) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|-—
(_1 3 _4) ( 31 —43>
4. BeiOepute U3 criucka IUQPPOBBIE CPEICTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIs PEIICHNS JaHHOH 3a1a4H.
d) Microsoft Access
e) Wolfram Mathematica

f) Microsoft PowerPoint

3amanue 3.
2. Haittu marpunyy € = 24 + 3B%, rae

2 -2
a=(4  e-(2 %)

—4 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPecTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUs TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.

2. Haiitu matpuny C = 34 — 5BY, rae

1 -2
a=(4 8 e-(2 3)

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.

2. Haiitu matpuny C = 44 + 3B%, rae

1 -2
a=(4 4 2e=( %)

3 -3

2. BriGepure u3 crincka uQpoBbie CpeicTBa, KOTOPIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica




C) Microsoft PowerPoint

56.

6. 3anummmTe pe3yabTaTr ACHCTBUM HAJl MAaTPUIIAMHU.

A+0=...
7. 3anuimmTe pe3yabTaT ACHCTBUN HAJl MaTpUIlAMHU

A+ (-A)=
8. Ilponmomxure Gpopmyiry

7(A+B)=
9. Ilpomomxute Gopmyny

5A-5B=
10. IIponomxute Gpopmyny

2 X(4A)=

VK-1.B.1

OIIK-3.3.1

S57.

3aganue 1.
3) Haiitu npousBencuue matpuil A = B, rie

2 5
0 -2 —4
A= B={0 -2
320 o)
4) BeiGepuTte U3 crimcka HUPPOBEBIE CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIs pelieHus JaHHOU 3aaaun. O0OCHYHTe
BBIOOp M (pPOBOTO CpescTBa

d) Microsoft Access
e) Microsoft PowerPoint

f) Wolfram Mathematica

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

L 4 3
A:(g 32 03)5':(1 —2)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOM 3a1a4H.

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

3amanue 3.
3) Haiitu npousBenenue matpuil A = B, rie

4 3
0 -2 -3
a=( ) B= (0 —3)
2 3 5 2 0
4) BeiGepuTte U3 crimcka HUPPOBBIE CPEAICTBA, KOTOPIE MOTYT

VK-1.B.1

OIIK-3.3.1




OBITH MPUMEHEHBI U1 pEIICHUS JaHHOW 3aa9H.

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

3ananue 4.
2) Haiitu npoussenenne marpuil A = B, rie
4 5
0 -2 -3
A= B={1 -3
e (1 )
2) BeiGepuTte u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haiitn npousBeaenue marpuil 4 = B, rae
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 crivcka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

58.

3ananue 1.
3) Haiit onpeenuTessb 2-ro MOPSaKa MATPUIIBI
2 5
-3 7

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

3ananue 2.
3) Haiit onpeenuTesb 2-ro MOPSaKa MATPUIIBI

-
4 —5

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

3amanue 3.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI

5 ol
5 8

4) OO0ocHYyiiTe KaK BEIYHCIUTh OMPEACTUTENh BTOPOTO MOPSIKA.

VK-1.B.1

OIIK-3.3.1




3amaunue 4.
3) Haiitu onpenenuTens 2-ro MOpsAKa MAaTPHIIBI

el
—-14 -8

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO TOPSIKA.

3amanue 5.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI

o 3
10 3

4) OO6ocHYyiiTe KaK BEIYMCIUTh OMPEACTUTENh BTOPOTO MOPSIKA.

59.

1 2 -1
3amanue: naHa matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
6- A l 1
7 . A 12
8- ASZ
9- AZB

VK-3.V.1

60.

Uemy paBeH OnpeIenuTeNb TPEYTrOJIbHON MaTpUIbl?

OIIK-3.V.2

61.

O6o3nauuM Ay, A,, ..., A, — CTPOKU MATPULIBI I @4; A5; ...} Ay -
JCUCTBUTCIIBHBIC YK CJIA.
Ecnu cymecTByeT Takoit HabOp Ymce, Cpeid KOTOPBIX €CTh XOTS-
61:.1 OAHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHEeNHAas
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
a;A; +a A + -+ and, =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?

OIIK-3.V.2

62.

Iycts Matpuisl A u Al ynosneTBopsIoT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4HAsA MaTPHIIA N -TO TOPAIKA.
Kax Ha3piBaroTCsl TAKHE MAaTPULIBI?

OIIK-3.V.2

63.

3ananue 1. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae

4= (:; g) B= (—_1?7 :g)

VK-1.B.1

OIIK-3.3.1




3aganue 2. Haiitn maTpuny X u3 ypaBHeHus 4 = X = B, r1e
=5 2) #=( o)

3aganue 3. Haiitn maTpuny X u3 ypaBHeHus 4 = X = B, r1e
a=(G 2) =00 )

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

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

A= @ :3) B= @i 152,)

Kak Ha3pIBaercs cucrema anredpanueckux ypaBHEHHH, kaxaoe u3 | YK-1.B.1
64. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
OIIK-3.3.1
Kakue MeTozp! pemeHus: CHCTEM JIMHEWHBIX alnreOpandeckux YK-1.B.1
65. ypaBHEHUI BaM U3BECTHBI?
OIIK-3.3.1
CpaBHHUTE YCIOBUS TPUMEHEHHUS METOIOB PEIICHUS CUCTEM VK-1.B.1
JUHENHBIX ypaBHEHUH. Kakoll METO pelieH sl CUCTEMBI TMHEMHBIX
66. anre6panveckuX ypaBHEHUI IPUMEHSIOTCS B TOM CITydae, eCIIi OINK-3.3.1
OTIpEeICITUTENh MATPHUIIBI CHCTEMBI paBEH HYIO?
CpaBHUTE yCJI0BHS IPUMEHEHNSI METOI0B PELLIEHUSI CUCTEM YK-1.B.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 pelieHusi CUCTEMbI JTMHEUHBIX
67. anreOpandyecKuX ypaBHEHUM IIPUMEHSIOTCS B TOM CIlydae, eCiu OIK-3.3.1
MaTpuIila CUCTEMbI HE ABJISIETCS KBAAPATHOM?
IIpu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN
68. UMEET HEHYIIEBOE PelIeHre? OIIK-3.3.1
Kaxk HaspIBaeTcst IByMepHas cUCTeMa KOOPAWHAT, B KOTOPOit YK-1.B.1
69. Ka)KIasi TOYKa Ha MIIOCKOCTHU OMPEAETISETCS IBYMS YHCIAMHU -
TOJISPHBIM YITIOM H TIOJISAPHBIM pagnycom? OINK-3.3.1
Kaxk Ha3pIBaeTcs cucremMa KOOpJUHAT, B KOTOPOH Kaxxaas TOUKa B VK-1.B.1
20 NPOCTPAHCTBE OIpeeIiseTcs TpeMs unciamu - (I, 6, ¢), rae r—
: painyc-BEeKTOP TOUYKH, O M (¢ — 3eHUTHBIHA M a3UMyTaIbHbIN yIJIbl OINK-3.3.1
COOTBETCTBEHHO?
Yro Takoe BeKTop? YK-1.B.1
71.
OIIK-3.3.1
72. Kak Ha3biBaeTcs BEKTOpP, Ha4all0 KOTOPOT'O COBMAIAET C €ro VK-1.B.1




KOHIIOM?

OIIK-3.3.1

73.

o kakoit popmyre onpenesieTcsi CKaJpHOE MPOU3BEICHHIE
BEKTOPOB?

OIIK-1.3.1

74,

I[To xakoii popMyIie BBIYUCISAETCS CKATIIPHOE MPOU3BEACHUE

It
BCKTOPOB E. ub , €CJIM U3BCCTHBI KOOPAWHATHI BEKTOPOB B
nekaproBoi cucreme (B cucreme : 0X, Oy, 0z)

VK-1.B.1

OIIK-3.3.1

75.

[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CJIM NU3BECTHBI MX KOOPIAUHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, z)?

OIIK-3.3.1

76.

[To xakoii popmysie onpenenseTcs MOAyJIb BEKTOPHOTO
IIPOU3BEIEHUS BEKTOPOB?

OIIK-3.3.1

77.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

OIIK-3.3.1

78.

3amanue 1. CocTaBUTh ypaBHEHHE NpPSIMOH IPOXOIALIEH uepe3
. L ox+2 y—9

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

OtBer 3ammcaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IpOXOIsALIe uepe3
TOUYKY M(1,-4) U MEPIEHIUKYIIPHOU psIMON
—4x —5y+ 14 =0.

OtBer 3ammcaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 urmeHTOM

3aganue 3. CocTaBUTh YpaBHEHUE MPSIMON MPOXOASIIEH uepes
x+16 _ y—9

—4 -5

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
ko3 urmeHTOM

touky M (—1,—3) u mapajuienbHOI MpsIMOi

3aganue 4. CocTaBUTh YpaBHEHUE MNPSIMON MNPOXOASAIIEH uepes
Touky M(1,—1) u nepneHIuKyIapHOM npsimoit v = —5x + 2.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHHE NPSIMOH MpOXOIsALIEH uepe3
. L x+l y—6

Touky M (3,1) u neprneHAuKyIApHON psMOn — T .

OTBer 3amMcaTh B BHUAEC YpPaBHEHUS MPSAMOH C  YIJIOBBIM

K03 uUIneHTOM

OIIK-3.3.1

79.

Kakxum YpaBHCHHUEM OIMUCBIBACTCA MJIIOCKOCTH B ICKAPTOBLIX

OIIK-3.3.1




KoopauHaTax (X, Y, 2)?

Chopmynupyiite  HeoOxoammoe U jgoctatoyHoe  ycioBue | OIIK-3.3.1
80. MapasuieIbHOCTH MPSAMON U MIIOCKOCTH. MMM
Kakum ypaBHEHHEM ONHUCBHIBaeTCsA NpsMas, mnpoxojsmas uepe3 | OIK-3.3.1
TOYKY (X0, Yo, Zo) M HMEKOINAs HAMPABISIOMNANA BEKTOp C 1
81. xoopaunaramu (I, m, n)?
Kakum ypaBHEHHEM OMUCHIBAETCS NpsiMast, Tpoxosamias yepes nse | OIK-3.3.1
82. TOYUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?
Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-3.3.1
83. IIJIOCKOCTEN?
C noMoI1bio Kakoi (GopMyIIbl MOKHO HAHTH Yol MEXKIY OIIK-3.3.1
84. NPSAMBIMH?
Hopwmais k mmockoctr umeet koopauuatsl (A, B, C); koopaunarer | OIK-3.3.1
HarpasJsoIero Bekropa npsmoit (I,m,n)/
85. C moMoripIo Kakoi (GopMysIbl MOKHO HAUTH YToJl MEXTY MPSIMOUN 1
MJIOCKOCTBIO?
ITo kakoit popmyse MOXKHO ONPENEIUTh PaCCTOSHUE OT TOYKHU 0 OIIK-1.3.1
86. IJIOCKOCTH?
87. Hanummre kaHOHMYECKOe YpaBHEHHE JJUTHTICA. OIIK-3.3.1
88. Hanummre kaHOHUYECKOe ypaBHEHUE TUTIEPOOPEHI. OIIK-3.3.1
89. Hanummre kaHOHMYECKOe YpaBHEHHE ITapadoTbl. OIIK-3.3.1
Wolfram Mathematica- mporpammuoe obecnedenue, BKmoyaromniee | YK-1.B.1
Oosb1ol HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITLIOTEPHOM anre6psl, OINK-3.3.1
90.
UTo 03HayaeT 3anuch B 3TOM mporpamme?
m = {{1,2},{3,4}}
Wolfram Mathematica- nporpammHoe obecnieuenue, Brirouaroniee | YK-1.B.1
00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
01 KOMITBIOTEPHOM areOpsl, OINK-3.3.1
1 2 .
Kaxk Oyner BeITIISIIET MaTpHUIla 3 4 B nannoit nporpamme?
92. Wolfram Mathematica- nporpammHoe obecnieuenue, Brirouaroniee | YK-1.B.1

60J1b11011 HAOOP MaTeMaTHYECKUX QYHKIIMHA B TOM YHCIIC CUCTEMY



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

KOMITbIOTEPHOH anreopl, OIIK-3.3.1
3anumuTe pe3yabTaT BhIONHEHNs: KoMaHael Det[m], rae

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

Uto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

Wolfram Mathematica- nporpammHuoe obecnieuenue, Brirouaroniee | YK-1.B.1
00Jb1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOM areOpsl, OINIK-3.3.1
3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

93.
mem = {{2,2},{3,4}}
Uto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?
Wolfram Mathematica- nmporpammHuoe obecnieuenue, Brirouaroniee | YK-1.B.1
00J1b11011 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOM areOpsl, OINK-3.3.1
94 3anuIimTe pe3yabTaT BhIMOTHEeHUs koMauael  MatrixRank[m],

mem = {{2,1},{8,4}}
Uto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO JUCHUIUINHBI

[lenbto MUCHUIUIMHBI SIBJISIETCS — MOJY4YEHHE CTYIACHTaMH HEOOXOAMMBIX 3HaHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUHU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMIPEJICTABICHHS CTYJCHTA; BOOOPaKEHUS; JOTHYECKMX M  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEACHUU OONBIIET0O OOBEMa BBIYUCICHUM;
WCIOJIb30BaHUS MAaTEMAaTUKU U1l PEIICHUS KOHKPETHBIX 3a]a4, 00ecleuyeHHe OCHOBBI IS
MPUMEHEHUS] MaTeMaTHYEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, MPOCKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPalOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckre ykazaHUs A OOyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuana

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKU CTPOMHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe yueOHoro marepuania. HazHaueHue COBpEMEHHON JEeKLIHUU B



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

pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJNYYUTh BCIO MH(GOPMAIUIO TIO TEME, & B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAyYHOIO TIIO3HAHHWSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mporiecce IeKIUs BRIOTHSAET METOAOIOTHIECKYIO,
OpraHU3alMOHHYI0O W HWHpopManuoHHYI0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKpPETHOW oOnacTh 3HaHWs, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTaBICHHE O
JUCLUIIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILINHAMH.

[TnanupyemMblie pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JICKIIMOHHOTO MaTepuana;

— MOJYYEHUE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX ONPENENISECTCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TOJIyY€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETOAaBaTEIIEM;

— pa3BUTHE MPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIIOOBU K TpPeaMeTy H
CaMOCTOATENILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TOSIBJICHHE HEOOXOIMMOr0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIILHON
paboTsI;

— IOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI HA ONMKalIIne Tobl;

— HAy4YUTHCS METOIWYEeCKH o0OpabarhiBaTh MaTepuan (BBLACIATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
hopmMyTHUpOBKax);

— TOJIy4€HHE TOYHOTO MOHMMAHHUSI BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITHIA.

JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIaugoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEICHUH KOPOTKHX IUCKYyCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CTpyKTypa NpeaocTaBieHus JEKIMOHHOTO MaTepraa:
— Ornpenenenns MaTeEMaTUIECKUX TEPMHUHOB.
DopMYJIHPOBKA TEOPEMBI.
Jloka3aTenbCTBO TEOPEMBI.
Nnmoctpupyromme npuMepsl.

11.2. Meroanyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (JOPM OpraHu3anuu y4deOHOTro
mpouecca, 3akiloYarolieiics B BBIIOJHEHUH OOY4YaIOUIUMHUCS TIOJ PYKOBOJACTBOM
mpernojaBaTeiss KOMIUIEKCa y4eOHBIX 3alaHuil C IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB Y4eOHOH IUCIMIUIMHBL, TPUOOPETEHHs] YMEHMH M HaBBIKOB, OIbITA TBOPYECKOI
NEATEIIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IpPUBHUTHE
o0yJaromemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITEILHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU O0YYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKperieHue, YriyOJIeHue, pacllupeHue W JeTalIu3alus 3HAHUW MPU PEUIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBbIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMU W METOJMKAMHU HM3YyYEHHUs KOHKPETHOW y4deOHOI
TV CLUTIINHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHWMA IS
BBITTOJTHEHUS 3a/IaHUM;

— olecreyeHne palMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHON (opM
oOy4eHMUS.
QOyHKIUY PAKTUYECKUX 3aHATUH:

— IIO3HaBaTENbHAs;



— pa3BUBAOINAS;

— BOCHHUTATEIbLHAS.

[To xapakTepy BBITIOJHSIEMBIX OOYYaIOMMMCS 3aJaHUN MO MPAKTUYECKUM 3aHATHUSIM
MOIPA3ICNISAIOTCS Ha:

— O3HAKOMUTEJbHBIC, TPOBOAMMBIC C IIEJBI0O 3aKPEIUICHUS MW KOHKPETH3aIlluu
M3y4E€HHOTO TEOPETUYECKOT0 MaTepuaa,;

— QHAIUTUYECKUE, CTaBAINIUE CBOEH IENbI0 TONyuyeHHWE HOBOW uHpOpManuu Ha
OCHOBE ()OpPMATM30BAHHBIX METOJIOB;

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

@opMBl OpraHM3aIKi MPAKTUYECKUX 3aHATUH OMPENEISIFOTCS B COOTBETCTBUU CO
cnenupuIecKuMu 0COOCHHOCTSIMH YU4€OHON MUCHUILIMHBI U 1elsaMu oOydeHus. OHU MOTYT
MIPOBOAMTHCS:

— B HHTEPAaKTHBHOW QopMe (pemieHrne CUTYallMOHHBIX 3aj7ad, 3aHATHS 10
MOJICIIUPOBAHUIO  pEaJbHBIX YCIOBHM, JEJIOBBICE WIPHI, HIPOBOEC MPOEKTHPOBAHUE,
WMUTAIIMOHHBIC 3aHSATHS, BBIC3IHBIC 3aHATHS B OpraHu3aluul (MPEANPUSNTHS), EI0Bas
ydueOHas urpa, poJyieBass Wrpa, IICHXOJOTMYECKHH TPEHUHT, KEWC, MO3TOBOH IITypM,
I'PYNIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOHN (popme (BBITIOTHEHUE YIPAKHEHHH, PEIICHUE THIIOBBIX 3a7ad,
pellIeHre CUTYAIMOHHBIX 33/1a4 U IPYTOe).

Meroanka mpoBeIeHUs] TPAKTUYECKOTO 3aHITHS MOXKET OBITh Pa3IuYHOM, TIPH STOM
Ba)KHO JIOCTIDKEHHUE OOIIEH 1eIu JUCIUILINHBI,

TpeboBanust K MPOBEACHUIO MTPAKTUYECKHUX 3aHATUN

IIpakTHyeckne 3aHATHA HAYMHAIOTCA C 3alMCH B JKYpHal IIpenojaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTens 4uTAaeT yCIOBUE 3aJaud W IpejaraeT CTYIAEHTaM CaMOCTOSATEIbHO
peLuTh 3aJa4dy, UCII0JIb3ysl 3HAHUS, [TOJIy4YCHHbIE CTYIAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
IIEPBBIM PELIMI 3a/lauy, BBI3bIBAETCS K JIOCKE. B cilydyae eciau CTyleHT NpPaBWJIBHO PELIMII
3ajady, OH noisydaer 5 Oamno. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIPEnojaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHyChl (kadecTBO) or 0 g0 5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011Iei cymMMe 0a/uIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCsl JIOMAalllHEE 3a/JlaHue B BUIE 3a/ad, KOTOpPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOIIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B xo7ie BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCs BBIOIHSAET paboTy 10
3aJJaHHIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYacCTHSL.

Jlist oOyuaromuxcst o 3a049Hoi (popme 0O0ydeHHUs, CaMOCTOSITeNIbHAsT padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATEILHON paboThI, y oOydJaromerocs GopmMupyercs
1esecoobpa3Hoe IUTAHUpOBaHHE pabouero BpeMEHH, KOTOpOe IO3BOJIET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKH B YCBOCHHHM W CHUCTEMaTH3aIlMH MPUOOpETaeMbIX 3HAHHMA, 00ecreunBaeT
BBICOKMH YpOBEHb YCIEBAaGMOCTH B IMEpPUOJA OOYYEeHHs, IOMOTaeT IOJyYUTh HaBBIKH
MOBBIIIEHUS PO(PECCHOHATEHOTO YPOBHHL.

MertoauyeckUMH ~ MaTepHallaMH, HalpaBISIOIIUMH  CaMOCTOATENbHYIO  paboTy
00yJaroIuXCcs SABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.



11.4. Meroanyeckue yKa3aHus JUIsI OOYYarOIIMXCS MO IMPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPELyCMATPHUBACT KOHTPOJIb KAueCTBA 3HAHUU
00yJaroImuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0JJa OCBOCHHUS
JUCIUILINHEL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHHI0 337ady MU OJIUH
TEOPETUUYECKHUH onpoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS PH MPOBEACHUN
MPOMEXKYTOUHOH arrecTanmuu (IpU HUCIHOIB30BAaHUU  OaTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMsI, Kbl BUJ KOHTpPOJI OLIEHUBAeTCid B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIBTAT).

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 3HAaHUH, MOJIyYEHHBIX OOy4aroUmMMcsi B IIpolecce
U3Y4YeHMUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJISl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLICHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTAl[MM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusMu [lomoxennit «O TeKyIieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyneHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHIOBON CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JUCIUTUIMHBI

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHECHHHM.

Iloanuce BHeCHICTO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




