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AHHOTaUs

JucrunnnHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJIeHUIO MOATOTOBKH/ crienuaibHOCTH 23.03.01 «TexHoIorus TPaHCIOPTHBIX MPOIIECCOBY
HarpaBJIeHHOCTH «OpraHu3anus NepeBO30K U YIPaBICHUE B €IUHON TPaHCIIOPTHOU CHCTEMEY.
Jucnunnuna peanusyercs kadeapon «Nel»,

JlucuurmivnHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTHUMAJFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUIN»

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

ConepxkaHre NUCHMUILUIMHBI OXBATBIBAET KPYT BOINPOCOB, CBSA3AHHBIX C AHATUTUYECKUM
ONHMCAHUEM T€OMETPUUYECKUX 00BEKTOB; U3YUYEHHEM CBOMCTB JIMHEWHBIX TPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOTr0 MpoIriecca: JICKIIUH, TPAKTUISCKUE 3aHATHSI, CAMOCTOATENbHAs paboTa 00y4aromerocs

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIsET 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS O JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTA W H3Y4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISAET Pa3BUTh MPOCTPAHCTBEHHOE IIPEICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIAET
JIEMOHCTPUPOBATh  IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMPH MPOBEIECHUH 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 YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIel KyJIbTypHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OIMPAIOIIYIOCS Ha JaHHYIO AUCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa3oM BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWU. BO3MOKHOCTH yCIIEeIIHOTO
WCIIOb30BAHUSI MAaTEMATUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYECKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
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 MIIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

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

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS JIJIs1 pEIICHHS TOCTABICHHBIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJIEHHOW LeH U (POPMYIUPOBATD
3a[a4i, KOTOpbIe HEOOXOIUMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTh BeIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIE BApHUAHTHI IEUCTBUHN C
peLIeHUs, UCXOS U3
[EJIbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJICHHOH IIEJIN
U BBIOMpAThH

fl[e)z;?)];ﬁ?(]ﬁlggM, pelIeHys 3aaa4, B TOM YHUCIIE C IIOMOIIBIO
UMEHOIUXCS 1M (POBBIX CPEACTB
pecypcoB u VYK-2.B.2 BnaageTr HaBbIKaMH BBIOOpA

N ONTUMATILHOTO CIIOCO0a PelIeHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansubie | OIIK-1 Ciocoben OITK-1.3.1 3HaeT OCHOBBI MaTEMaTUKH,




KOMIIETEHIIH IPUMEHSTh (u3uKH, BBIYUCIUTEIBHON TEXHUKH U
€CTECTBEHHOHAYUYHBIE | IPOIPaMMUPOBAHHUS, METOIBI
U OOILLEMH)KEHEPHBIE | MOJICJINPOBAHUS
3HAHUS, METOIbI OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
MaTeMaTH4eCKOro npogecCHOHATIBHBIE 33/1a4H C
aHauu3a u IPUMEHEHUEM ECTECTBEHHOHAYUYHBIX U
MO/JICJINPOBAHUS B OO0IIENHKEHEPHBIX 3HAaHUH, METO/I0B
npoeCCHOHATIBHON | MAaTEMaTHYECKOTO aHAIIN3a U
JeSITEbHOCTH MOJICJIMPOBAHUS

2. Mecro nucummumHbl B cTpykType Ol
JucuuruiHa He 0a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHUH B By3€ KaKUX-TMOO AUCLUIUINH.
3HaHus, TOITy4YEeHHbIC IPU M3YYEHUU MaTepHala JaHHOW IUCIMIIMHBI, UMEIOT KaK
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U UCIIOJIb3YIOTCS IPU N3YUYEHUH JPYTUX JUCLUIUIMH!
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA
3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOMU
paboThI O AUCHUILIMHE (M paclpeAeseHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPEeACTaBICHbI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sansatus  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 58 58
Buo npomesicymounoii ammecmauyuu: 3a4erT,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHI.
Pa3nensl, TeMBl JUCIUTIINHBI U KX TPYAOEMKOCTh MPUBEECHBI B TAOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYIOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pasgen 1. Komiuiekcuele uncia u ‘ 6 | 8 | | | 8




MaTpHIIbI
Paznen 2. CUCTEMBI JIMHEHHBIX 6 9 8
y8paBHeHMIA

P3gen 3. Jlunelinbie mpocTpaHcTBa 5 0 8
Pasnen 4. Bekropsl 6 8 8
Pasnen 5. TpsiMast Ha TIOCKOCTH 4 4 8
Pasnen 6. [Ipsmast 1 IIIOCKOCTE B 4 5 8
IPOCTPAHCTBE
Pasznen 7. KpuBbie BTOpOTo mopsika 3 0 10
Hroro B cemecTpe: 34 34 58
Hroro: 34 34 0 0 58

[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCS B  HEMOCPEJICTBEHHOM  BBITIOJHECHUH
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oymymien

poeCCHOHATLHOMN eATETLHOCTHIO.

4.2. CopnepxaHue pa3/ie]IOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATHN

1.

[TonsiTne KOMIUIEKCHOTO yucia. JleicTBUSI HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anrebpanveckoii (opme. JleicTBUs HaI KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILIEKCHOT0 Yncia. (2 yaca)

[Tonsitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCHUMOCTh U HC3AaBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXEHUE MaTpHI]. MHOTOUYJICHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBoiictBa. O6paTHas Marpua. Permenue npocreimmx
MATPUYHBIX ypaBHEHUWA. MaTpUyHBII METON pEIICHUS JIMHEHWHBIX
ypaBHeHHi. (2 Jaca)

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

CoOcTBeHHBIE YHWCIa U COOCTBEHHBIE BEKTOPHI KBAAPATHBIX MATPHIL.
DYHKIMU OT KBAJIpaTHBIX MaTpHIl (2 yaca)

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

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

CkansipHOe TIpOoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe IPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHUsI NPAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHMI
npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU NPSIMBIMH. (2 yaca)

YpaBHEHMsI ITIOCKOCTHU. 3aaHKE PSIMON B TPOCTPAHCTBE. (2 yaca)

Yron Mexly TNIOCKOCTSIMH. YTOJI MEXKy NPSIMBIMU B MPOCTPAHCTBE. YTOJ




MEXIy TPSIMOW W IUIOCKOCTBIO. PaccTosiHMe OT TOYKH A0 IIOCKOCTH.
Paccrosinne MCKAY MapajUICIIbHBIMU TJIOCKOCTAMMU. Paccrosinue ot TOUKH
710 TIPSIMOY B IPOCTPaHCTBE. (2 yaca)

7. Onnunc. ['unep6bona. [lapabona. IlonspHoe ypaBHEHHE KPHBOWH BTOPOTO

nopsiika. KaHoHW4Yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

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

W3 Hux Ne
DopMBITPaKTH N
Ne . Tpynoem- | mpakTU4eCKOH | pa3zaeina
i Tembl IpakTUUECKUX 3aHATHI 4ECKUX KocTh, (4ac)| moaroToskH, | muci-
3aHATAN
(dac) JINHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
¢dopMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBus HaJ KOMIUICKCHBIMH Pemrenue
qycIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOH hopme
3. JIuHeliHbIe Oonepanuy Hax Pemenue
MaTpPHLIAMH. 3a1a4 4 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHUE MATPHI]
4. | BepluucieHue onpeneIuTenci. Pemenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpPUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHENHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenune 3 9
3a1a4
7. Pa3nosxeHue BEKTOPOB 10 Pemenne
0a3ucy. Beruncnenue 3a1a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CkanspHoe mpou3BeCHNE Pemenune 5 4
BEKTOPOB 3a1a4
9. BekropHoe u cMenanHoe Pewmenne 4 4
ITPOU3BENCHUS BEKTOPOB 3a1a4
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3a1a4
11. 3aza4yu Ha NpSIMYIO Ha Pewmenne 2 5
IJIOCKOCTH 3a1a4
12. [Ipsimast v IIOCKOCTH B Pemenue 5 6
IIPOCTPAHCTBE 3a1a4
Bcero: 34




4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaumenoBanne nabopatopHbIX padboT

TpynoeMKocCTb,
(gac)

N3 Hux Ne
MPAaKTUYECKOM | pa3zena
MOATOTOBKU, | JWCLIHUII
(gac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarOIIuXCs
Buapl camocTosiTenbHON pabOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

Bua camocrositensHOM paboTh

Bcero,
gac

Cemecrp 1,

gac

1

2

3

N3ydeHne TeopeTHIecKoro Marepuana
nucturnHbl (TO)

18

18

Kypcosoe npoexruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

10

10

Homamnee 3ananue (/13)

10

10

Kontposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka k IpOMEKyTOUYHON
arrectaruu (I1A)

20

20

Bcero:

58

58

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

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN
[lepeueHb mevaTHBIX U SJIEKTPOHHBIX YUE€OHBIX M3/IaHUN pHUBeIeH B Tabmule 8.

Tabmuua 8- [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN

Mudp/
URL agpec

bubnuorpadudeckas ccpuika

Komtuectso
SK3EMILTIPOB B
ouoImoreke




(KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)

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.

bexnemuiesa. — 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 | bexnemuriena, JI.A. COopHuUK 3a1a4 1Mo 9BC Jlans
om/book/72575 | aHaNMMTHYECKOM FTCOMETPUH M JIMHEHHON anreope.

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

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

OnextpoH. naH. — CII6. : Jlanp, 2016. — 496 c.
http://e.lanbook.c | Houkos, A. M. Hagyana nuHeiHO# anreOpsl 1 ObC Jlanb
om/book/71997 aHAJIMTUYECKasi TeOMeTpus : yueOHoe ocodue / 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 / . B. IBaHOB,
3 O. K. 1BanoBa, O. A. OkyneBa, H. A. TomyenHnKoBa

; mon penakuueit M. 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 | Ilpunyukas, U. J1. Yepusix. — 5-¢ usa-e, ucnp. u
5 nomn. — Hoeocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook. | Beknemumes, /1. B. Kypc ananurnueckoii reomerpun | ObC Jlaub
com/book/58162 | u nuneitHO# 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 | anreOpa 1 aHATMTHYECKAst TEOMETPUS : ydeOHOe
nocobue / I1. C. I'eBopksiH. — Mockaa :
OUSMATIINT, 2011. — 208 c.

https://urait.ru/bc | Jluneiinas aareOpa u aHaATUTHYECKAs 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: MznarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, U. X. JluneiiHas anreOpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TTocoOue st
By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoBsa, E. I'. Jluneiinas aareopa u

00de/434042 aHanuTUueckas reomeTpusi. COOpHUK 3a/1aHHIA:

yaeOHoe rmocobue Jyisi 6akanaBprara v CreHaINTeTa



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

/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCLUILUIMHBI
npuBe/eH B Tadsmile 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKUii mopTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOecTiedeHus TIpeacTaBieH B Tabmutie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo o0ecTIieYeHHs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. [lepeuenr  WHGPOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, WCTIONB3YEMBIX  TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI



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

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTALlUU
00ydJaronuxcs Mo IMCIUILIMHE TpUBeeH B Tabmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0ayutpHad 1IKama PaKIEp (op

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIbHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS,

— yMel10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
IO CYIIECTBY M3JaraeT €ro, OMHMpasch Ha 3HAHUS TOJIBKO OCHOBHOH
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMNOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B TPAKTHYECKOM NPUMEHCHHH 3HAHHN
HAarpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;

— YaCTHUYHO BJIAJICET CUCTEMOH CIICIMATH3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIBHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJOKEHUS;

— He (OPMYIHPYET BHIBOJAOB H 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpecTaBieHsl B Tabmuie 15.




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

Ne i/t

[lepeuens BonpocoB (3a1au) AJis1 SK3aMEHA

Kon
WHNKATOpa

3ananue 1.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(54 2i) = (6 + 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3alMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3ananue 2.
1) Bp4HCINTD NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 +3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK Pa3HOCTh IPOU3BEACHUS
JIEWCTBUTEINIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 3.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 3i0)

2) BepHo 1u yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCHU BBIYMUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.

3amaunue 4.
1) BbruuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 —4i) = (8 — 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3agaHue 5.

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




1) BpraHCINTD NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 +6i) = (2 —7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoi (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
NPaBUITY BBIYUCICHUS TPOHM3BEACHUS MHOTOWICHOB» OTBeET

apryMEeHTUPYUTE.

3amaunue.
1) BblHUCIUTH TPOU3BEACHUE KOMIUICKCHBIX YUCEI.

Zy= 5[cosg+ i sing) u zZ,= 7[5035 +i si’ng)
2) Bepuo num yrBepkacHHe: «J[as BBIUMCICHUS TPOU3BEICHUS

KOMITJICKCHBIX qucell HGOGXOI[I/IMO 3arucarb nux B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

3anaHue.

1) BbrauciuTh 4acTHOE KOMIUIEKCHBIX qrcen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

Z, lﬂ(cosg +isin g)

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

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJAYJb U ApTYMEHT PEe3yJIbTaTa SIBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJIS JEIUMOT0 Ha MOAY/b JAeTUTEINs
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBeT
obocHyiiTe.

Kaxk HaspiBaetcs popMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOIIast YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

Pesynbrar Kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3aIIMCaH B BHUE

|21] - |z2| (cos(prtep2) + isin(pite2)) ?

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIAMH MOYKET VYK-2.3.1
OBITB 3amcaH B BUjE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?

3ananue 1. YK-2.V.1
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B YK-2.B.2

TPUTOHOMETPHUYECKOU (hopMax:

—

Z_US _1_1 m T
—?+1§— (cosE+Lsmg)

Haitinure 12-10 cTemneus uncna Z

2) Kakyro ¢popmy 3amucu yncia Bbl Henob3oBann? O0ocHyiTe




CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOM (hopMax:

. I~ m . . T
Z=5+4+i5/3= 10[5035 +i smg)
Haiinute 3-10 cTenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Henoiab3oBanu? OO0ocHyiiTe
CBOM BBIOOP

Samanue 1.
1) Haiitu matpuny C = 44 + 3B%, rie

2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 —3 3>
2) BriOepuTte u3 crucka nu)poBbie CPEACTBA, KOTOPHIC MOTYT

OBITH PUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

3aganue 2.
1. Haiitu matpuny C = 44 — 5B%, rne

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criucka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

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

c) 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, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3agaunue 4.

VYK-2.3.1
VK-2.V.3




1. Haiitu matpuny C = 34 — 5B%, rne

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

C) Microsoft PowerPoint

3ananue 5.
1. Haiitu matpuny C = 44 + 3B%, rue
1 -2
1 4 2
a=( )B:(—l 4)
-2 3 —4 3 _3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a/1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH. VYK-2.3.1
OIIK-1.3.1
A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUN Hall MaTpUIlaMHU
A+ (-A) =
3. Tlponomxure Gpopmyiry
0.
7(A+B)=
4. Tlpopomxure hopmMyy
5A-5B=
5. Tlponomxure Gpopmyiry
2 X(4A)=
3ananue 1. OIIK-1.V¥.1
1) Haiitu npousBenenue Matpuil A = B, rie YK-2.V.3
2 5
0 -2 -4
a=( )Bz(O—J)
2 —4 5 2 0
2) BriOepure u3 cnmcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT
10. OBITH MPUMEHEHBI JJIs pelieHus JaHHOU 3aaaun. O0OCHYHTe

BBIOOp M (pPOBOTO CpescTBa
a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica




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

_ _ 4 3
FEEE

2) BribGepute u3 cnucka mudpoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOH! 3a1a4H.

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

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

4 3
0 -2 =3y N
= 5)8_(2 ;)
2) Bribepure u3 crircka UQpOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

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

3ananue 4.
1) Haiitu npousBenenue Matpuil A = B, tae
4 5

0 -2 -3
a=( B:(1-4>

2 —4 0 ) 3 0
2) BriGepuTte u3 cnucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MPUMEHEHBI JIJIS1 pelIeHMs] TaHHOM 3a/1auH.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haiitn npousBeaenue marpuil 4 = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
IPUMEHEHBI JUIS PeIIeHHs JaHHOH 3a1auu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica




Samanue 1. VK-2.V.1
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI OIIK-1.V.1
2 5
-3 7
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
3amanue 2.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 Sl
4 -5
2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
3ananue 3.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
1 -3 |
11. |5 8
2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
7 4 |
|—14 —8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.
3amanue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
5 2‘
‘10 3
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
YK-2.V.1
1 2 -1
3amanue: naHa matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ap
12.
2. Ayp
3- ASZ
4. AZB
5- ASB




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKU MATPULBL U A1} A3} -} Gy - OIIK-1.3.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop uucen, cpead KOTOPIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
{I1A1 ‘I‘ az.:qz ‘I‘ rae ‘I‘ -:ImAm = 0,
rge 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A u Al ynoBneTBopsIoT ycnoBuio YK-2.3.1
15. | A‘A1=A1A=E, rne E — equHNYHAS MAaTPUIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuiibl?
3ananue 1. Halitu matpuiy X u3 ypaBHenus A + X = B, r1e VK-2.V.1
(-1 2 _ (—? —4 OIIK-1.V.1
A= (—2 5) B=17 —9)
3ananue 2. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
(=1 2 (9 —4
A_(:—; —4) B_(za 10)
3ananue 3. Halitu matpunly X u3 ypaBHenus A4 = X = B, rne
16. _ (1 3 _(—10 -7
A= B =
( 2 —4) ( 14 12)
3ananue 4. Haiitu matpuny X u3 ypaBHenus A4 = X = B, rne
1 -2 9 6
A= B =
(3 —7) (29 19)
3aganue 5. Haiitn maTpuny X u3 ypaBHenus 4 * X = B, r1e
1 -3 14 5
a=( B =
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa ajaredpanyeckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakune MeToapl peleHns: CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. i ? OITK-1.3.1
ypaBHEHUN BaM U3BECTHBI? 3.
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHusi CUCTEMbI JTUHEUHBIX YK-2.V.3
19. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid

OTIpeeNIUTENb MaTPHUIIbl CUCTEMbI paBEH HYJO?




CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-1.V.1
JVHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHENHBIX VK-2.V.3
20. areOpandyeckrx ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
5 IIpy kKakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUI OIIK-1.3.1
L. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaX/1asl TOYKa Ha TNIOCKOCTH ONpeAeseTcs ABYMS YUCIaMU -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
5 IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
3. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
5 UYrto Takoe BeKTOp? YK-2.3.1
4. OIK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayallo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?
I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1
26. BEKTOPOB?
I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
27. BEKTOPOB @ U b , €CllM M3BECTHBI KOOPAMHATEI BEKTOPOB B
nekaproBoi cucteme (B cucreme : 0, Oy, 0z)
[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHHE OIIK-1.3.1
o8 BEKTOPOB, €CJIM U3BECTHBI UX KOOPJUHATHI B IEKapTOBOI cucteme
' koopauHart (X, Y, z2)?
5 [To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-1.3.1
9. IIPOU3BENIECHUSI BEKTOPOB?
30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-1.3.1
3amanue 1. CocraBuTh ypaBHeHue npsmol mpoxonsauieit uepes | OIIK-1.Y.1
. L ox+2 y—9
Touky M (2,4) u neprneHAuKyIIpHON MpsMon — = —
OtBer 3amMcaTh B BHJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
21 ko3 urmeHTOM

3aganue 2. CocCTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—4) u MepIeHIUKYISIPHON psIMOi
—4x — 5y + 14 = 0.

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM




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

—4 -5

OrBer 3ammMcaTe B BHIE YPAaBHEHUA MPSAMOM C  YIJIOBBIM
K03 uUImeHTOM

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

3ananue 4. CocTaBUTh ypaBHEHHE NPSIMOH MpOXOIsALIEH uepe3
Touky M (1, —1) u nepneHuKyIsIpHOM mpsiMoil v = —5x + 2.
OtBer 3amMcaTh B BHUAEC YpaBHEHUS MPSAMOH C  YIJIOBBIM
K03 uUImeHTOM

3ananue 5. CocTaBUTh ypaBHEHUE NPSIMOH IpOXOIALIEH uepe3
. L x+l y—6

Touky M (3,1) u neprneHAuKyIApHON psMOn — = —

OtBer 3ammcaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 purmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)? OIIK-1.3.1

Chopmynupyiite  HeobOxomumoe u  jgocratounoe  yciosue | OIIK-1.3.1
33. napasieIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHuHeM omnuchiBaeTca mpsmas, npoxonsamas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M WUMEIOMAs HAMPAaBIAIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, IPOXOIALIas UEPE3 JIBE OIIK-1.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C TIOMOUIBIO IBYX OIIK-1.3.1
36. IIJIOCKOCTEN?

C moMoripio Kakoi (GopMysIbl MOXKXHO HAUTH YToJl MEXIY OIIK-1.3.1
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); koopauHaTe OIIK-1.3.1

HanpasJISoEero Bekropa npsmoii (1,m,n)/
38. C nomo1pio Kakoil popMyITbl MOKHO HAMTH yrol MKy MPsIMOH U

MIJIOCKOCTBIO?

[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.1
41. Hanummure kaHOHUYECKOE ypaBHEHUE TUIIEPOOPEHI. OIIK-1.3.1




42.

Hanummure kaHoHNYecKoe ypaBHEHHE 1apadoibl.

OIIK-1.3.1

43.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
OosbIIol HA0Op MaTeMaTHYeCKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY
KOMIThIOTEPHOU anreOphl,

UTo 03HayaeT 3anuch B 3TOUM mporpamme?

m = {{1, 2},{3,43)

44,

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAIOIICe
00J1b1101 HAOOP MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

Kaxk Oyner BeITIIsIIETh MaTpHUIla G i) B nannoit nporpamme?

45.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1Iol HA0Op MareMaTHYecKUX (PYHKIUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anumuTe pe3yabTaT BhIONHEHNs: KoMaHael Det[m], rae

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

Uro Beluncsierca B JaHHOM citydae? Kakue orpannueHus
HaJIOKEHBI Ha ATy ONEparuio?

OIIK-2.B.1

46.

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

3anuimre pe3yabTaT BhIMOTHEeHUs: koMauapl  MatrixRank[m],

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

Uro Beruucisiercsd B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy ONEparnio?

OIIK-2.B.1

47.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1ol HAOOp MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMIThIOTEPHOU anreOphl,

3anuimre pe3yabTaT BhIMOIHEeHUs: koMauapl  MatrixRank[m],

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

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

OIIK-2.B.1

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

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrarieHsl B Tadnwuie 16.

Ne /it [Tepeuens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.

[lepeyeHnp TeMm Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI



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
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

Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOTO POSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpOBEIEHMS IMPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeICTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Kon
UHMKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V.1
3) BerumcnauTh npou3BeieHHe KOMIUIEKCHBIX YHCEN B
anreOpanveckoit hopme 3anucu

(54 2i) = (6 + 5i)

Ne /it [Tepeuyens BompocoB (3a1a4) st HK3aMeHa

4) BepHo nu yTBepxkIeHHE: «JeCcTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEINEH». OTBET apryMeHTUPYUTE.

3ananue 2.
3) BbuuciauTh MpoHU3BeACHHE KOMIICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 3i)

4) BepHo nu yTBepxkIeHHE: «JefcTBUTENbHAS YaCTh

MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
48. 3aIUCH BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

3amanue 3.
3) BerumcnauTh npou3BeieHHe KOMIUIEKCHBIX YHCEN B
anreOpanveckoit hopme 3anucu

(7 +4i) = (4 — 30)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEIN B aaredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTel
COMHOXUTENEH». OTBET apryMeHTUPYUTE.

3ananue 4.
3) BbuucauTh MPOHU3BEACHHE KOMITICKCHBIX YHCEI B
asnreOpanyeckoit opme 3anucu




(9 — 4i) = (8 — 5i)

4) BepHo nu yTBepxkIeHHE: «JedCTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYUCIISAETCS KaK IPOU3BENECHUS MHUMBIX 4acTeil
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
3) BbuuciauTh Mpou3BeieHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu

(9 + 6i) = (2 — 7i)

4) Bepno nu yrBepkaeHue: «IIpou3BeieHre KOMIIEKCHBIX YHCET
B anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPaBWJIy BBIUMCIEHHUSI NPOU3BENEHUS MHOroOwieHoB» OTBeT

apryMEeHTUPYUTE.

49.

3amanue.
3) BbruucauTh IPOU3BEACHNE KOMIUIEKCHBIX YHCEIL.

Zy= EECOSE-l— i sing) U Z,= ?[cosg +i sing)
4) Bepuo nu yrBepkaeHue: «JIis BBIYMCICHHS IPOM3BEICHUS

KOMITJICKCHBIX qucell HGOGXOI[I/IMO 3arucarb nux B
anreOpanveckom Bue». OTBET apryMeHTHPYHTE.

50.

3ananue.

3) Berunciauts 4acTHOE KOMIUIEKCHBIX qrcen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

Z, lﬂ(cosg +1sin g)

Zy 5(003% +1 zin E)

4) Bepro s yrBepkaeHue: «lIpm BBIYMCICHUU YaCTHOTO
KOMIUIEKCHBIX YHMCEJI MOLYJIb U apIyMEHT PE3yJIbTaTa sBIIIOTCA
pe3ysbTaTaMu JEJIEHUs MOIYJS JEIUMOI0 Ha MOAYJb JAEIUTEIs
U apryMeHTa JAeIuMOro Ha aprymMeHT genurerns». OTser
oOocHyiite.

51.

Kak Ha3bsiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast
BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOM 3amucH |z| u ¢?

VK-2.3.1

52.

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

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

VK-2.3.1

53.

Pe3yanaT Kakou oncpanru Hal KOMIIJICKCHBIMU YHUCJIaAMU MOIKET
OBITh 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

VK-2.3.1




54.

Samanue 1.
3) KomrutekcHoe uncio Z 3anucaHo B aaredpanveckoii u B
TPUTOHOMETPUIECKOM (hopMax:

Z—Uﬁ ,1_1 T
—?+1§— [cosE

Haitinure 12-10 cTerneus uncna Z

+r " n
131?16)

4) Kakyro ¢opmy 3ammcu yucia Bbl uctolib3oBainn? O0ocHyHTe
CBOM BBIOOP

3amanue 2.
3) KomrutekcHoe uucio Z 3anucaHo B anreOpandeckoii u B
TPUTOHOMETPUIECKOM (hopMax:

. I~ T . . s
Z=5+4+i5/3= 10[5035 +i smg)
Haiinute 3-10 cTenens yucna Z

4) Kakyro ¢opmy 3amucu yucia Bbl uctolib3oBainn? O0ocHyHTe
CBOM BBIOOP

YK-2.V.1
VK-2.B.2

55.

3amanue 1.
3) Haiitu matpuny C = 44 + 3BY, rue

2 -2
/10 2y,
=3 2e-(a3)
4) Beibepure U3 criucka UpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

d) Microsoft Access

e) Wolfram Mathematica

f) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|-
(_1 3 _4) ( 31 —43>
4. BeiOepute U3 criucka UQPOBBIE 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

YK-2.3.1
VK-2.V.3




2 -2

a=(4  e-(2 %)

-4 -3
2. Bri6epute u3 cnincka mudpoBbie CPecTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.

2. Haiitu matpuny C = 34 — 5BY, raie

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. Haittu marpunyy € = 44 + 3B%, rae
1 -2
1 4 2
a=( )Bz(—l 4)
-2 3 —4 3 _3

2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

56.

6. 3anummTe pe3yabTar ACHCTBUM HAJl MaTPUIIAMHU.

A+0=...
7. 3anummTe pe3ysbTaT AEUCTBUM HaJ MaTpULaMHU

A+ (-A)=
8. Ilponmomxure Gpopmyiy

7(A+B)=
9. Ilpomomxute Gopmyny

5A-5B=
10. IIponomxkute Gopmyny

2 x(4A)=

VYK-2.3.1
OIIK-1.3.1

57.

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

2 5

A:(g j —54)32({; —2)

2 0

OIIK-1.V.1
YK-2.V.3




4) Bribepute u3 crucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOp ITU(POBOTO CpeICTBA

d) Microsoft Access

e) Microsoft PowerPoint

f) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue marpunl A * B, rie

_ _ 4 3
R

2) BriGepute u3 cniucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3aganue 3.
3) Haiitu npousBeacuue mMatpuil A = B, rie

4 3
0 -2 =3y N
=G ()
4) Bribepute u3 crucka nupoBbie CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUs TaHHOH! 3a1a4H.

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

3aganue 4.
2) Haiitu npoussenenne marpuil A = B, rie
4 5
0 -2 -3
A:( )B:(1-4>
2 —4 0 3 0

2) BriGepuTte u3 cnucka nupoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MIPUMEHEHBI JIsI PEIICHUS JaHHOMW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

3agandue 5.
Haiitn npousBeaenue marpuil 4 = B, rae
2 3

a=(7 2, _04)82(1 —2)

2 0




2. BriGepute u3 criicka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOﬁ 3aayu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

58.

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

4) OO0ocHYyiiTe KaK BEIYHCIUTh OMPEACTUTENb BTOPOTO MOPSIKA.

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

-
4 —5

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO TOPSIKA.

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

5 e

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

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

e Sl
—14 -8
4) OO6ocHYy#iTe KaK BBIYUCIUTD OMPEIACTUTENb BTOPOTO MOPSIKA.
3ananue 5.
3) Haiit onpeenuTesb 2-ro MOPSaKa MATPUIIBI
5 2‘
‘10 3

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

VK-2.V.1
OIIK-1.V.1

59.

1 2 -1
3agaHue: 1aHa MaTpuLa (3 1 2 )

4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
6. Ay

YK-2.V.1




7. Alz

8- ASZ
9- AEB

60.

Uemy paBeH OnpeIeNnuTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

61.

O6o3HauuM Ay, A,, ..., A, — CTPOKH MATPULIBL I @4} A3; ...} Oy -
JCUCTBUTCIIBHBIC YK CJIA.
Ecnu cymecTByeT Takoit HabOp 4mces, Cpeid KOTOPBIX €CTh XOTS-
61:.1 OOHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHENHAas
KOMOHMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
a Ay +a A+ +anAn =0,

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

OIIK-1.3.1

62.

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

VK-2.3.1

63.

3ananue 1. Halitu matpuiny X u3 ypaBuenusa A * X = B, r1e
4= (:;. g) B= (—_1?7 :g)

3ananue 2. Halitu matpuiy X u3 ypaBHenus A * X = B, r1e
=5 2) #=( o)

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

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

VK-2.V.1
OIIK-1.V.1

64.

Kak Ha3bpiBaeTcs cuctema anreOpandeckux ypaBHEHUH, KaKI0€ U3
KOTOPBIX SIBIIECTCS JTMHEHHBIM?

VK-2.3.1

65.

Kakue MeTo/b! pereHus CucTeM JIMHEHHBIX alnredpanyeckux
YpaBHEHUN BaM U3BECTHBI?

VYK-2.3.1
OIIK-1.3.1




CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1
JVHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHENHBIX VK-2.V.3
66. areOpanyecknx ypaBHEHUH IPUMEHSIOTCS B TOM cilydae, €Cliu
OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1
JVHENHBIX ypaBHeHUH. Kakoll METO peleH sl CUCTEMBI TMHENHBIX YK-2.V.3
67. areOpanyeckux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
IIpy KakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUI OIIK-1.3.1
68. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
69. KaX/1asl TOYKa Ha TNIOCKOCTH ONpeAeseTcs ABYMS YUCIaMU -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
70. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
UYrto Takoe BeKTOp? YK-2.3.1
L OIK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayajlo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
2. KOHIIOM?
23 o kaxoit popmyre onpenensieTcs: CKaJipHOE MPOU3BEICHHIE OIIK-1.3.1
' BEKTOPOB?
I[To xakoii popMyIie BBIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
74. BEKTOPOB @ U b , €Cliv M3BECTHBI KOOPMHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)
[To kakoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE OIIK-1.3.1
; BEKTOPOB, €CJIM U3BECTHBI UX KOOPJUHATHI B ICKapTOBOI cucteme
S, koopauHart (X, Y, z)?
[To xakoii popmyrie onpenenseTcs MOAyIb BEKTOPHOTO OIIK-1.3.1
76. IIPOU3BENIEHUS BEKTOPOB?
77. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-1.3.1
3amanue 1. CocraBuTh ypaBHeHue npsmol mpoxonsauieit uepes | OIIK-1.Y.1
. L ox+2 y—9
78. Touky M (2,4) u neprneHAuKyIApHON MpsMon — = —

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Kod(purmeHToM




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

OtBer 3amucaTh B BHUAEC YpaBHEHUS MPSAMOM C  YIJIOBBIM
Kod(uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
x+16 v—9

—4 -5

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MNPOXOASIIEH uepes
Touky M (1, —1) u nepneHauKyIapHOM npsimoit y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPAaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASIIEH uepes
. _x+1 y—6

Touky M (3,1) 1 nepneHAUKYISIPHON NpAMOit — = -

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
79. KoopauHaTax (X, Y, z)? OIIK-1.3.1

Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-1.3.1
80. NapajuIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HWMEKOINAs HAMPABISIOMNANA BEKTOpP C
81. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCA MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-1.3.1
82. touku (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.1
83. IIJIOCKOCTEN?

C moMoripio Kakoi (GopMysIbl MOXKXHO HAUTH YToJl MEXIY OIIK-1.3.1
84. npsIMBbIMU?

Hopwmais k mmockoctr umeet kKoopaunatsl (A, B, C); koopauHaTs OIIK-1.3.1
85 HarpasJsroIero Bekropa npsmoit (I,m,n)/

C moMoripio Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXTY MPSIMOUN 1
MJIOCKOCTBIO?




86.

ITo xakoii popMysie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0
MJIOCKOCTH?

OIIK-1.3.1

87.

Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA.

OIIK-1.3.1

88.

Hanumure kaHOHMYECKOe YpaBHEHUE TUIIEPOOPBI.

OIIK-1.3.1

89.

Hanumure kaHOHMYECKOE YpaBHEHUE MapaloJIbl.

OIIK-1.3.1

90.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAOIICe
00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreOpHl,

Uto 03HauaeT 3amuch B 3TOU nporpamme?

m = {{1, 23,{3,43)

91.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIFOYAIOIIee
Oosb1ol HAO0Op MareMaTHYecKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

Kak Oyner BbIrIsiieTh MaTpuia (; i) B nannoii nporpamme?

92.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1Iol HA0Op MareMaTHYecKUX (PYHKIUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anumuTe pe3yabTaT BhIONHEHNs: KoMaHael Det[m], rae

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

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

OIIK-2.B.1

93.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe
00Jb11011 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

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

Uto BeIUMCIISIETCA B TaHHOM ciiydae? Kakue orpaHuyeHus
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

OIIK-2.B.1

94.

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

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMaHael  MatrixRank[m],

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

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

OIIK-2.B.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
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

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroanueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpXKarcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO JUCHUIUINHBI

[lenpl0 TUCHMIIMHBL SBISETCS — IOJYYEHUE CTYAEHTaMM HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIMTHUYECKON reOMEeTpUu W JIMHEHHOU anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOT'O TMPEJCTABICHHS CTYIEHTa; BOOOpa)KE€HUS; JIOTMYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH IPH MPOBEACHUU OOJNbIIEro 00beMa BBIYMCICHHIA;
UCIOJIb30BAHUS MAaTEMaTUKU I PELICHHUsS KOHKPETHBIX 3aJad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MaTEMaTU4YECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IPOECKTUPOBAHNUS,
ONHUPAIOLIYIOCS Ha [JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIPAlOT BCe OONBIIYI0 poOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaia

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MATe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3J0XKEeHHEe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTY4YHUTh BCIO MH(OPMALMIO IO TEME, 3 B OCBOCHUU
GbyHIaMEHTAIBHBIX TPOOJIEeM JMCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIU. B yueOHOM mporecce JIeKIHs BBINOIHAET METO10JI0OTHYECKYIO,
OpPraHU3allMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTMMH JUCLIUILIMHAMMU.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPENENISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThl COBMECTHO C IPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBIILUICHHUS.

— TOSBJICHME HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTHI;

— IIOJIyYEHUE 3HAHUN O COBPEMEHHOM YPOBHE Da3BUTUS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OIIKANIINE TO/IBI;

— HAY4HUTBhCS METOAMYECKH 00padaThiBaTh MaTepual (BBLACHATH IJIaBHBIE MBICIU U
MIOJIOKCHHSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IM4YHBIX
¢bopmyIHpOBKax);

— TOJYy4YE€HUE TOYHOIO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
MCIOJB30BAHUEM DAa3/aTOYHOI0 MaTepuana MpU TPOBEICHHUH KOPOTKHX JHUCKYyCcCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJEIIbHBIX TEMATHUK 10 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.




— J10Ka3arenbCTBO TEOPEMBI.
— HMmmoctpupyroniye npuMepsl.

11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3anuu y4eOHOTro
mpolecca, 3akiloYarolielics B BBIIOJHEHUH OOYYaIOUUMHUCS TOJ PYKOBOJACTBOM
mpernojaBaTeis KOMIUIEKCa y4eOHBIX 3alaHuil ¢ IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB Y4eOHOH IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUW M HaBBIKOB, OIbITA TBOPYECKOI
eI TeTbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyJaromemMcsi yMEHUU U HAaBBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 H3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00yYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKperieHue, YriyOJIeHue, paclIupeHue W JeTalu3alus 3HAHUW MPU PEUICHUU
KOHKPETHBIX 33]1a4;

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

— OBJIAJICHUE HOBBIMH METOJaMU W METOJMKAMH HM3YyYEHHUs KOHKPETHOW y4ueOHOI
JTUCHUTLITUHBI;

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

— obecrieyeHrne palMOHAIBHOTO COYETAHUS KOJUIEKTUBHOW M WHIAUBUAYATBHOU (opM
oOy4eHHUS.

@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHSIEMBIX O0YYarOIIMMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHATHUIM
MOAPa3ACAIOTCS Ha:

— O3HAKOMUTEJbHBIE, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHHs MW KOHKPETH3aluu
M3yYEHHOTO TEOPETUYECKOr0 MaTepuaa;

— AQHAIUTUYECKUE, CTaBAIIUE CBOEH IEeNbI0 TONyYeHHWE HOBOM uHpoOpManuu Ha
OCHOBE (hOPMATH30BAHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHbIE C  IIOJyYeHHWEM HOBOM  uHGpOpMauuu  MyTeM
CaMOCTOSITENIbHO BHIOPAHHBIX MOAXO0/I0B K PEIICHUIO 3a/1a4.

@opMbI OpraHu3aluy MPAKTUUYECKUX 3aHSATHH OINPENENSIIOTCS B COOTBETCTBUU CO
cnenupuIecKkuMu 0COOCHHOCTSIMH YU4€OHON MUCHUILIMHBI U 1edsaMu oOydeHus. OHU MOTYT
MIPOBOJIUTHCSL:

— B HMHTEpaKkTUBHOM (Qopme (pemieHre CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJCIIUPOBAHUIO  pEAJTbHBIX YCIOBUM, [E€JOBBIE UIPHI, HIPOBOE MPOEKTHUPOBAHUE,
MMUTAIMOHHbBIC 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0Bas
yueOHass wurpa, pojieBasi Hrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM IUTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOUN (popme (BBITIOIHEHUE YIIPAXKHEHHUH, pelIeHIEe THUIIOBBIX 3a7ad,
pelieHre CUTYallMOHHbBIX 3aa4 U JIPYroe).

MeTtoauka nMpoBeACHUS MPAKTHUECKOTO 3aHATHSI MOXKET OBITh Pa3IUYHON, MPU ITOM
B2XHO JOCTHIKEHUE OOIIEH e JUCITUTUINHEI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA
[IpakTnueckue 3aHATHS HAUYUHAKOTCA C 3allUCHM B JKypHAJI MPENoJaBaTelIs
MPHUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MPAKTHUECKUX 3aHSATHH.



[IpenoaBaTens YMTaeT ycJIOBHE 3aJaydl M IpeJjiaraeT CTYIACHTaM CaMOCTOSTENBHO
PeLUTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIyUYCHHbIE CTYAEHTOM Ha JeKIUH. CTyAeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyuyae ecinM CTYAGHT HpPaBUIIBHO PEIInI
3ajady, OH noisy4yaer 5 OamnoB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIpenoiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIE CEMECTpa, OILCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcss B OoHyChl (kadecTBO) or 0 g0 S5 OaymoB. DTH OOHYCHI
N00aBISAIOTCS K 0011l cymMMe 0aJuIoB B paMKaX MOJIYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCsl JOMAalllHEE 3aJaHUe B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroanyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B xo71e BBINONHEHUS CaMOCTOSITEIBHON paboThl, 00YJaIOLIHIiCs BBIOIHSAET paboTy 1Mo
3aJJaHHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlist oOyyaromuxcst o 3a04Hoi (popme 0O0ydeHHUs, CaMOCTOSITeNIbHAsT padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATEILHON paboThI, y oOydJarorerocs GpopmMupyercs
1esiecoobpa3Hoe IUTAHUpOBaHHE pabouero BpeMEHH, KOTOpOe IO3BOJIIET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKH B YCBOCHHHM W CHUCTEMaTH3aIlMH MPUOOpETaeMbIX 3HAHHA, 00ecreunBaeT
BBICOKMH YpOBEHb YCIEBAaEMOCTH B IMEpUOA OOYYeHHs, IIOMOTaeT IOJIyYUTh HaBBIKH
MOBBIIEHUS MMPO(PECCHOHATEHOTO YPOBHHI.

MeTtoauyeckUMH ~ MaTepHallaMH, HalpaBISIOINIUMH  CaMOCTOATENbHYIO  paboTy
00yJaroIuXcs SABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIMIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KauyecTBa 3HAHMM
00y4aroIuXxcsi, OCYIIECTBISIEMOTO B TEUEHHUE CEMECTpa C IIEJIbI0 OIICHUBAHUS XOa OCBOCHUS
JTUCIUIIAHBI.

B Teuenmne cemectpa B cucreme nuctanuumonHoro oOyuenus ['YAIT B ¢dopme
TECTUPOBAHUS MPOBOIATCS JIBE IPOBEPOUHBbIE pabOThl IO PEUICHUIO 3aJady U OAMH
TEOPETUYECKHI ompoc (MepedeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHKe BOMPOCOB» B
cucteMe AucTaHImoHHoro ooyuenus ['Y All).

Pe3ynbTarhl TEKyIIEro KOHTPOIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MMPOMEKYTOUHOM aTTecTanuu (IPH  HCIOJIB30BaHMHM  OaUTbHO-PEHTHHTOBOM  CHCTEMBI
OILICHUBAHUS, KAKIBIA BUJ KOHTPOJISA OICHUBAETCS B Oayiax, w3 KOTOPBIX (OpMUPYETCS
WUTOTOBBIN PE3YJIBTAT).

11.5. Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aroImMXCi MpPeaycMaTpUBaeT  OLICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX Pe3yJbTaToOB 00y4eHHUs MO auciuriinHe. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAaHUM, MOIYy4EeHHBIX OOy4arolMMCs B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JAJS pElleHUs MPAKTUYECKUX 3ajad. DK3aMEH, KakK MpaBUIIo,
IIPOBOJUTCS B IEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHON OLEHKOU
«OTIUYHO», «XOPOILIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUHOM aTTECTAL[MM OCYLIECTBIISIETCS B
COoOTBEeTCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH |



MIPOMEXYTOUHOW aTTectanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUILIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




