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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 00pa3oBaHusi — TMporpammy OakaiaBpuaTta IO
HampaBjeHuto noarotoBku/ creruanbHocTH 10.03.01 «MHpOpManmoHHass 0€301aCHOCTHY
HANPaBIEHHOCTH «be30macHOCTh KOMITBIOTEPHBIX CHUCTeM». JIMCHUIIMHA —peanu3yercs
kadeapoi «Nel».

JlucuumivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CISIYIOIIMX KOMIIETCHITHIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIINXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-3 «Crioco0eH HCmoab30BaTh HEOOXOAMMbBIE MATEMATUIECKUE METOBI JJIsI PEIICHUS
3a/1a4 Ipo(heCcCHOHATILHOMN ACATEIHHOCTH

CopepxaHre MUCIUIUITMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C aHATUTHYECKUM
OTIMCAaHUEM T€OMETPUUYECKUX OOBEKTOB; M3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI TPEAyCMATPUBACT CJEAyIOMHe (OPMBI OpPTaHU3AINH
y4eOHOTrO TMporiecca: JICKIIUH, TPAKTUHICCKUE 3aHATHS, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

[TporpaMMo#i NUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B opMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YJacoB.

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctummHa «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
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00bEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX 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 HCCIIEOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHHKU W HH(POPMAIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 00yiacTel 3HaHWN. BO3MOKHOCTH yCIIEeIIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM 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
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI 0Oydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHINIA U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Kon u Kon n nanmMeHoBaHMe HHIUKATOpA
HAaUMEHOBAHHE
KOMIIECTCHIINH JOCTHKEHUST KOMITETCHIIUN
KOMITIETEHIINH
VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTpaHUYEHUS JJIS1 PELICHUS TOCTaBICHHbBIX
YK-2 Cnocoben P AP
OTIPEICIIATh K Janat
p pyr YK-2.V.1 ymeTb npoBOIUTH aHAJIU3
3aJa4 B paMKax o
. MOCTABIICHHOW 1IeTH U (POPMYITHPOBATH
MOCTaBIICHHOMW 1ETH
3aJ1a4M, KOTOpbIe HEOOXOIMMO PEIIUTD IS
Y BBEIOMPATH
€€ IOCTHKEHUs
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.VY.3 yMeTh BbIABUTATH

CIIOCO0OBI X o o
KOMIICTCHIINN aJILTepHaTI/IBHBIe BapI/IaHTBI JCUCTBUU C

peLHeHI/IH, HUCXO0d U3
IIETTBI0 BBIOOPA ONTUMAJILHBIX CITOCOO0B

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm penieHus 3aj1a4y, B TOM YUCJIE C TOMOIIBIO
—— nu(pPOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 B1aneTs HaBBIKaMH BBIOOpa

N ONTUMAJIBHOTO CTI0C00a pelieHus 3a/1a4 ¢
OTpaHUYCHUH

Y4E€TOM HUMEIOLIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHUHN




OIIK-3.3.13 3HaeT BO3MOKHOCTH
KOOPJAMHATHOTO METOJIa JJIs UCCIEAOBaHUS
Pa3IUYHBIX TEOMETPUUECKIX OOBEKTOB
OI1K-3.3.14 3HaeT ocHOBHBIE 3a1a4H
BEKTOPHOM anreOpsl U aHATUTHIECKOM
r€OMETpUU

OIIK-3.3.15 3HaeT OCHOBHEIE BUJIEI
YPAaBHEHUN NPOCTEUIIHNX T€OMETPUIECKUX
00BEKTOB

OIIK-3.3.16 3HaeT OCHOBBI TMHCHHOM
anreOpsl HaJl TPOU3BOIBHBIMHU MTOJISIMU U

OIIK-3 Crocoben o
CBOMCTBA BEKTOPHBIX IPOCTPAHCTB

UCIIOJIb30BaTh
OIIK-3.VY.4 ymeeT uccneaoBathb
HEOOXOIUMBIC .
MPOCTEHIIINE TEOMETPHUECKUE OOBEKTHI IO
O6menpodeccnoHaabHbIE | MATEMATUYECKHE
UX YPaBHEHUSIM B Pa3IMYHbIX CUCTEMAaX
KOMIICTCHIINHU METOAbI OJIsA
eIICHUS 3a/1a4 KoopAunat
p . | OIIK-3.VY.5 ymeeT onepupoBaTh ¢
npodecCHOoHATBLHOM
YHUCJIOBBIMHY U KOHCYHBIMU I10JIAMHU,
JEeSITEIIbBHOCTH

MHOT'O4YJIeHaMU, MaTpUIlaMHU
OIIK-3.Y.6 ymeer pemiatb OCHOBHBIE
3aJjauu JIMHEHHOH anreOpshl, B YaCTHOCTH
CHUCTEMBI JINHEHHBIX YPaBHEHUN HAZl
IIOJISIMHA

OIIK-3.B.4 BnaneeT HaBLEIKAMU
HCIIOIL30BaHUS METOJIOB aHAJUTUYCCKOMN
T€OMETPUU U BEKTOPHOM anreOpsl B
CMEKHBIX TUCIUIUINHAX U (hU3HKE
OIIK-3.B.5 Bnangeer craHgapTHBIMU
METOAAMU JIMHEHHOHN anreOpsl

2. Mecro nucumrumHbl B cTpykType Ol
JuctunimHaa He 6a3upyercs Ha 3HAHMSIX, paHEe MPHOOPETEHHBIX CTYICHTAaMHU IMPHU
M3YYEHUHU B By3€ KaKHX-IHOO TUCIUILINH.
3HaHUs, MOTYYCHHBIC TIPH MU3YUYEHUU MaTepuana JaHHOW TUCIUIUIMHBI, UIMEIOT KaK
CaMOCTOSITeNIbHOE 3HAYE€HHE, TaK U UCTIONB3YIOTCS TPU U3YYEHUU APYTUX JTUCIUILINH!
Marematuka. Teopusi BEpOSATHOCTEM U MaTeMAaTUYECKasi CTATUCTHKA
3. OOBeM u TpyIOEeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTIINHE (M paclpeeNeHIe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyueckoli R002Z0Mo6KU
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34




npakTtuueckue/cemunapckue 3ansatus  (113), 34 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesccymounoii ammecmayuu . OK3. OK3.

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TeMBI JUCLIMILINHEL Jlexnn I13 (C3) JIP KII Cl
u (qac) (qac) (qac) (a
Cemectp 1
Pazgen 1. KoMriekcHbIe 9nciia M1 MaTPHIIBI 6 8
Pa3znen 2. CucteMbl TMHEVHBIX ypaBHEHUM 6 9
Paznen 3. JIunelinbie mpocTpaHCTBA 5 0
Paznen 4. Bextopb! 6 8
Paznen 5. Tlpsimast Ha MIIOCKOCTH 4 4
Paznen 6. [Ipsimast v IIOCKOCTH B 4 5
MIPOCTPAHCTBE
Pa3znen 7. Kpusble BToporo nopsiaka 3 0
Htoro B cemectpe: 3 34
4
Uroro: 3 34 0 0
4

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINOJHEHUHT
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

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

Ta6muma 4 — ConepxaHue pa3eyioB U TeM JEKIIMOHHOTO IIUKJIa

Howmep paznena HaszBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBUS HaAJ KOMIUICKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS 3
KOMIUIEKCHOTO uncia. (2 gaca)

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCHUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXeHUE MaTpuIl. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpuIl (4 yaca)

2. Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Permenue npocreimmx
MATPUYHBIX ypaBHEHUWA. MaTpUUHBII METON pEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Merox Kpamepa. Meton I'aycca. (2 gaca)




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

Jluneitnple mpoctpaHcTtBa. Omnpenenenne u  npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble 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 TIpOM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHM
npsiMoi. (2 Jaca)

VYron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU IPSIMBIMH. (2 yaca)

YpaBHEHMsI IITIOCKOCTU. 3aaHKE IPSIMON B TPOCTPAHCTBE. (2 yaca)

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

Onnmunc. ['mnepbona. [Tapabona. [lonmspHoe ypaBHEHHWE KPHUBOW BTOPOTO

nopsiaka. Kanonnyeckne ypaBHeHHs KpUBOW BTOpOro nopsizika (3 Jaca)

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTU4eCKOH | pa3zaeina
i TeMbl NpakTUYECKUX 3aHATHI 9ECKHX KocTh, (4ac)| moaroToskH, | mucim-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4 2 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HaJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuneitHpIe onepanuu Hal Pemrenue
MaTpHULAMHU. 3a1a4 4 1
TpancnoHrpoOBaHUE MATPHII.
YMHOKEHUE MATPHI]
4, Brlunciienne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
5. Matpuusblii METOJ, peLICHUS Pewmenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 3 2
Meton Kpamepa
6. Merton I'aycca Pemenune 3 2
3a1a4




7. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJAMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe mpou3BeACHNE Pemenune 5 4
BEKTOPOB 3aza4y
9. BekropHoe u cMenanHoe Pemenue 4 4
MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha IpSIMYIO Ha Pewmenue 2 5
MJIOCKOCTH 3azaqy
12. [Ipsimast v IIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3azaqy
Bcero: 34
4.4. JlabopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 aux Ne
Ne HaunmenoBanue 1ab0paTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasiera
/o (gac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero

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

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoil paboTh
qac qac
1 2 3

N3ydeHne TeopeTHIecKoro Marepuana

18 18
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Homamruee 3aganue (/13) 10 10




Kontposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka k IpOMEKyTOUYHON

arrecrarmu (ITA) 20 20

Bcero: 58 58

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUYarOMUXCsl [0 TUCHMILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKIE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEACH B TadmuIe 8.
Tabmuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUI

Komuectso
9K3EMILIIPOB B
[ngp/ bubnuorpaduyeckas ccpiika OulmoTeke
URL agpec
(KpoMe 2JIEKTPOHHBIX
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.
bexnemuiesa. — 2-e 3., nepepad. — M.:
OU3BMATIINT, 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. COopHuK 3a1a4 1Mo 9BC Jlans
om/book/72575 | aHaNMMTHYECKO# TCOMETPUH M JIMHEHHOM anreope.
[DnextponnsIii pecypc] / JI.A. beknemuruesa, /1.B.
bexnemumes, A.1O. ITerposuy, U.A. UybapoB. —
OnextpoH. naH. — CII6. : Jlanp, 2016. — 496 c.

http://e.lanbook.c | HoBukos, A. Y. Hayana nuneitHO# anreOpsl 1 OBC Jlanb
om/book/71997 | ananuTHYeCKas reOMETPHS : yueOHOE mocodue / A.
H. HoBukoB. — Mocksa : DUSMATIJIINUT, 2015. —
376 c.

https://e.lanbook. | MartemaTuka. 3aiauu OBBIIICHHON TPYTHOCTH IS 9BC Jlans
com/book/11548 | crymeHTOB By30B : yucoHoe mocodue / M. B. MBaHoB,
3 O. K. UBanoga, O. A. OkyHeBa, H. A. TomuenHukoBa
; mox penakuuent 1. B. UBanosa. — CaHkTt-
ITetepOypr : Jlanp, 2019. — 156 ¢

Wsnea, A. M. Jluneitnas anre6pa. Ananutuueckass | ObC Jlanp
https://e.lanbook. | reomerpus : yuebHoe mocodue / A. M. Mpnesa, I1. U.
com/book/15226 | Ilpunyukas, W. J1. Yepusix. — 5-¢ usa-e, ucnp. u

5 nomn. — Hosocubupcek : 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-



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

[TerepOypr : 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. — Mockga :
OUSMATIINT, 2011. — 208 c.

https://urait.ru/bc | Jluneiinas aareOpa v aHATUTHYECKAS TCOMETPH:
0de/436467 y4eOHUK ¥ PaKkTHUKyM 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, 1. X. JluneiiHas anredpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TTocoOue st
By30B / U. X. CabutoB, 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 rmocodue /i 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareOpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
FOpaiit, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEJICKOMMYHHUKAIMOHHOM ceTH «/HTepHeT»
[Tepeuenp AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEICKOMMYHHUKAMOHHOH cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O00pa30BATENBHBIX PeCypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCIOJIb3YEeMOT0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUTUTHHE.
[lepedeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadbmuure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OecIieueHUs
Ne /o HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica



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

8.2. llepeuenp  MH(OPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HUCHOJB3YyEeMBIX  IpHU
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlaun

9. MarepuanbHO-TeXHUUYECKast O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeACTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 JlekunoHHas aynuTopus

AyauTopus ISl IPAaKTUYECKUX 3aHITUI

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTaIlui
10.1. CocTaB OIICHOYHBIX CPEICTB MJisi TPOBEACHUS TMPOMEKYTOYHOM AaTTECTAIH
o0yJaromuxcs Mo AUCUUILIINHE MPUBECH B Tadmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINHI
Bua npomexxyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BOIpoCcoB / 3a/1a4 K 9K3aMEHY;
TecThl.

10.2. B xauecTtBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINI 00Yy4JaloUMMHCA MPUMEHsAETCsl 5-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas npuBeeHa B Tabiuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHHTOBOW  CHUCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

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

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJHTEPaTypHI,

OTJIIMYHOY 2
GaUTeHOY TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHUS C MPAKTHYCCKOM
JESATCIIbHOCTHIO HAIPABJICHHS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;
— CBOOOJIHO BJIAJICET CHCTEMOM CITeIMATM3UPOBAHHBIX TTOHSITHH.
— 00yJaromuics TBEPI0 YCBOWII MPOTPaMMHBIA MaTepHall, TPaMOTHO U
0 CYIIECTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOMU
«XOPOIILIOY JTUTEPaATYPHL;
«GaYTCHO» — HE JIOMYCKAaeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBA3LIBA€T YCBOCHHBLIC 3HaHHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaIpaBJICHHA,




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— apryMeHTHPYET Hay4YHBIE IT0JIOKECHUS,
— JIeJIaeT BBIBOALI M 000OIICHHS;
— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSATUMA.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NPOTpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpascCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOMyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO .
GATTOHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUM 3HAHUH
HAarpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B GOPMYIMPOBAHUN BHIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeMATN3UPOBAHHBIX MOHSITHA.
— oOyyaromuiics HE YyCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOTO
Marepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYNIOBIICTBOPUTEIIHLHO ]
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
«HE 3a4YTEHO»

— HE MOXKET apryMEHTHUPOBATh HAyYHbIC OJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

— UCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHHUN 3HaHI/II\/'I;

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATCPUATIBI.
Bormpocs! (3amaun) niis sK3aMeHa npeacTaBieHbl B Taduie 15.

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

Ne /it [Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa Koz
WHJUKaTOpa
YK-2.V.1
3ananue 1. OIlK-3.3.13
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B OIIK-3.Y.5
anreOpanyeckoit popme 3anucu
(5 +2i) = (6 + 5i)
2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YHCEN B aNredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCcTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
1.

3amanue 2.
1) BbruucIuTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 —4i) = (1 + 3i)

2) Bepno nmu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEN B alnredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.




3ananue 3.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu
(7 +4i) = (4 — 3i0)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCH BBIYHUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu
(9 +6i)*(2 —7i)

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

apryMEHTUPYUTE.
3agaHue. OIIK-3.VY.15
1) BBIYHCIUTH MPOU3BEACHUE KOMILICKCHBIX YHCEI.
Zl=5[cos§+ising) Hu ZZ=?[cos§+iSi’n§)
2) Bepuo num yrBepkacHHE: «JI7S BBIUMCICHUS MPOU3BEICHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HEeoOXOoAWMMO  3amucaTh  HMX B
anredpandeckoM Buje». OTBET apryMeHTUPYHITE.
3ananue. OIIK-3.Y.5
1) BbIYHCITUTE 4acTHOE KOMILIEKCHBIX YHCEN B

TPUTOHOMETPHUYECKOH (hopMe 3arucHu.
T . . T
Z, ]_C'(COSE +isin 5)

Z, 5(cosg+izing)




2) Bepuo naum yrBepkaeHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMIUJICKCHBIX YHUCCII MOAYJIb U apTYMCHT PE3YyJibTaTa SABJIAIOTCA
pe3ynbTaTaMu JeJIeHNs MOIYJIS JeIUMOT0 Ha MOAY/b JAeTUTEINs
U aprymMeHTa JAeJuMOro Ha apryMeHT genurtens». OTBer
obocHyiiTe.

Kaxk Ha3piBaercst hopma 3amicyu KOMIUIEKCHOTO YHCia, IMEIOIIas
BUA z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B 3TOU 3amUCH |z| U ¢?

VYK-2.3.1

Pe3ynbrar kakoi omnepanuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

|21] - [z2] (COS(@1tp2) + isin(eite2)) ?

VYK-2.3.1

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

VYK-2.3.1

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

yo3 1 m T
_?—HE_ [cosg—l—Lsmg)

Haiinnre 12-10 creneHs yucia Z

2) Kakyio ¢popmy 3amucu 4rcia Bbl Hcmob3oBanu? O0ocHyiTe
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) Kakyro ¢popmy 3amucu grcia Bbl Hcmob3oBanu? O0ocHyiTe
CBOI1 BBIOOD

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

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 TaHHOH! 3a1a4H.

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

3amanue 2.

VK-2.3.1
YK-2.V.3
OIIK-3.B.4




1. Haiitu matpuny C = 44 — 5B%, rne

2 -2
14 2N,
=5 2e=(3 _‘2)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIS PEIICHUS TaHHOM 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuny C = 24 + 3BY, rue

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%, rne

1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE 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 TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...

VYK-2.3.1
OIIK-3.B.5




2. 3anuimmTe pe3yabTaT ASHCTBUM HaJl MaTpUIlaMHU
A+ (-A) =
3. Ilponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlponomxure Gpopmyiry

2 X(4A)=

10.

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

2 5
0 -2 —4
A= B=|l0 -2
320 o)
2) BriOepure u3 cnrcka uQpoBbIe CPECTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIs peleHus JaHHOU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

_ _ 4 3
R

2) BriOGepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIS pEIICHUs TaHHOH! 3a1a4H.

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

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

4 3
0 -2 =3y N
= 5)8_(2 03)
2) Bribepure u3 crnmcka UQpOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

OIIK-3.3.13
YK-2.V.3
OIIK-3.B.4




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

0 -2 -3
a=( B= (1 —3)

2 —4 0 ) _—
2) BriGepuTte u3 cnucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI JUTsI PeIICHHs TAHHOM 3a/1a4uu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3aganue 5.
Haiitn npousseaenue marpuil A = B, rae
2 3
4 -1 —4
a=( ) o= —2)
1 —4 0 > 0

2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

11.

3amanue 1.
1) Haiitu onpenenurens 2-ro MOPSIIKA MATPUIIBI
2 5
-3 7

2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

-
4 -5

2) OO0oCHYHTE KaK BBIYHUCIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 e

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

el
—-14 -8

2) OO0oCHYHTE KaK BBIYHCIUTH ONPEICINUTENh BTOPOTO MOPSAKA.

YK-2.V.1
OIIK-3.3.13




3amanue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI

o 3l
10 3

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

12.

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

4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ay,

Alz

2
3
4. Az
5

YK-2.V.1

13.

Uemy paBeH OnpeIenuTeNb TPEYTrOJIbHON MaTpUIlbl?

YVK-2.3.1

14.

O6o3HauuM Ay, A,, ..., A, — CTPOKH MATPULIBL I g} A3; ...} Oy -
JICHCTBUTEIIbHBIC YU CIIA.
Ecnu cymecTByer Takoit Habop yucen, cpeau KOTOPhIX eCTh XOTS-
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 MaTPHUILIbI?

OIIK-3.B.5

15.

ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'At=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?

YK-2.3.1

16.

3ananue 1. Halitu matpuny X u3 ypaBuenus A * X = B, r1e
4= (:;. g) B= (—_1?7 :g)
3ananue 2. Halitu matpuiy X u3 ypaBHenus A * X = B, r1e
a=(5 %) g=Gs 1)

3ananue 3. Halitu matpuity X u3 ypaBHenus A * X = B, r1e

VK-2.V.1
OIIK-3.3.14




a=(5 ) e=( )
3ananue 4. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
4= @ :g) B= (299 169)

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

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

Kaxk Ha3pIiBaeTcs cucrema areOpandeckux ypaBHEHUN, KOKI0€ U3 YK-2.3.1
1r. KOTOPBIX SIBISICTCS JTUHEHHBIM?

Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnre0pandyeckux YK-2.3.1
18. ypaBHEHUI BaM U3BECTHBI? OIIK-3.B.5

CpaBHHUTE YCTOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-3.3.13

JVHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHENHBIX YK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eciid

OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?

CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-3.3.13

JUHENHBIX ypaBHEHUH. Kakoll METO pelieH sl CUCTEMBI TMHEMHBIX YK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eciid

MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIpATHOM?

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUH OIIK-3.B.5
21 MMEET HEHYJIEBOE pelIeHue?

Kaxk Ha3piBaeTCsi JByMepHas cucTeMa KOOpAHHAT, B KOTOPOH OIIK-3.B.5
22. KaXK7asi TOUKa Ha MJIOCKOCTH OINPEAEIAETCS IBYMS YHCIaMHU -

MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

Kak Ha3piBaeTcs cucremMa KOOpAMHAT, B KOTOPOM KaXK/1asi TOUKa B OIIK-3.B.5
23 IPOCTPaHCTBE onpeaenseTcs Tpems yuciamu - (I, 6, ¢), rue r—

: paanyc-BEKTOp TOYKU, 6 U (¢ — 3€HUTHBIN U a3UMYTaIbHBIN YIJIbI

COOTBETCTBEHHO?

UYro Takoe BeKTOp? YK-2.3.1
24. OITK-3.B.5
5 Kaxk Ha3pIiBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1

5. KOHIIOM?
26 o kaxoit popmyre onpeaesieTcsi CKaJIIpHOE MPOU3BEICHHIE OIIK-3.B.5
' BEKTOPOB?

27 I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-3.B.5

=
BEKTOPOB @ W b , €CIIv M3BECTHBI KOOPAMHATHI BEKTOPOB B




nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE OIIK-3.B.5

BEKTOPOB, €CIIM U3BECTHBI UX KOOPJUHATHI B ICKApTOBOIl cUCTEMe
28. koopauHart (X, Y, 2)?

o kakoit popmyre onpenenseTcss MOAYJIb BEKTOPHOTO OIIK-3.B.5
29. MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMO? OIIK-3.B.5

3aganue 1. CocraBuTh ypaBHeHUE mpsiMod mnpoxoxasuied uepes3 | OIIK-3.3.15

. L oxt2 y—9

TOuKy M (2,4) 1 nepneHAuKyYISIpHON NpAMOit — = —

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NpPSIMOH IpOXOIsALIE uepe3

TOUYKY M(1,-4) U MEPIEHIUKYIIPHOU psIMON

—4x — 5y +14=0.

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3

. L x+16 y—9

31. Touky M (—1,—3) u napauienbHOI MpsiMoit 2 = =

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASAIIEH uepes

touky M(1,—1) u nepneHauKyISIpHOM psiMoit v = —5x + 2.

OtBer 3ammcath B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

. _x+1 y—6

Touky M (3,1) v neprneHANKYIAPHON TPSIMON — = Y

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)? OIIK-3.B.5
33 Chopmynupyiite  HeoOxomumoe u  jgocrarounoe  ycnosue | OIIK-3.B.5

[apaJUIEIbHOCTH IPSIMOU U MIJIOCKOCTH.




KakuMm ypaBHEHHMEM ONUCHIBAETCA IpsAMas, MPOXOAsAUias depes
TOYKY (Xo, Yo, Zo) M HWMEKOINAs HAMPABISIOMUANA BEKTOpP C

OIIK-3.B.5

34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, IPOXOIALIas UEPE3 JIBE OIIK-3.B.5
35. TOYKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-3.B.5
36. IIJIOCKOCTEN?

C moMortipio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY OIIK-3.B.5
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); xoopauHaTe OIIK-3.B.5

HanpaBJIoEero Bekropa npsmoii (1,m,n)/
38. C nomo1bio Kakoil popMyIbl MOKHO HAMTH yrol MEXIy NMPsIMOM U

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 0 OIIK-3.B.5
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUTUIICA. OIIK-3.B.15
41. Hanummre kaHOHWYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-3.B.5
42. Hamnummre kaHOHWYECKOe ypaBHEHHUE TTapaOoITbl. OIIK-3.B.5

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee

Oosb1I0i HA0Op MareMaTHYecKuX (YHKIHUN B TOM YHUCIIE CUCTEMY

KOMITHIOTEPHOU anreOphl,
43.

UTo 03HayaeT 3anuch B 3TOM nmporpamme?

m = {{1,2},{3,4}}

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIFOYAIOIICe

00J1b1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY OIIK-2.B.1
44 KOMITBIOTEPHOH anreopHl,

1 .

Kaxk Oyner BeITIIsI €T, MaTpHUIla 3 4 B nannoit nporpamme?

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe OIIK-2.B.1

00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY

KOMITBIOTEPHOH anreopHl,
45 3anuimnTe pe3yabTaT BhIMONHeHNs: KoMaHael Det[m], rae

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

Uro BeIuncsiercsa B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy ONEpaInio?



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

46.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1ol HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anuimre pe3yabTaT BhIMOIHEeHUs koMauapl  MatrixRank[m],

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

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

OIIK-2.B.1

47.

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

3anuimTe pe3yabTaT BhIMOTHEeHUs: koMauael  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

Bormpocsr (3amaun) nist 3avera / audd. 3adera npeacrasieHsl B Tadnwuie 16.

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

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

No /1 [TpumMepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS
B KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO
Bomnpocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA
npeICTaBIeHbI B Ta0nwmie 18.
Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB
Ko
Ne /it [Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa A
WHNKATOpa
YK-2.V.1
3ananue 1. OIIK-3.3.13
3) BbuucIUTh IPOM3BEACHNUE KOMIUIEKCHBIX YHCEIT B OIIK-3.Y.5
anreOpanyeckoit popme 3anucu
(5 +2i) = (6 + 5i)
48 4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh

MPOM3BEICHUS KOMIUIEKCHBIX YHCEN B auredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 2.
3) BerumciauTh npou3BeieHHe KOMIUIEKCHBIX YHCEN 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

anreOpanveckoit hopme 3anucu
(7 —4i) = (1 +30)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTEl
COMHOXUTEINEH». OTBET apryMeHTUPYUTE.

3ananue 3.
3) BbuuciauTh Mpou3BeiCHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit opme 3anucu
(7 +4i) = (4 — 3i)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3aIKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMeHTUPYUTE.

3amaunue 4.
3) BerumcnauTh npou3BeieHHe KOMIUIEKCHBIX YHCEN B
anreOpanveckoit hopme 3anucu
(9 —4i) = (8 — 50)

4) BepHo nu yTBepxkIeHHE: «JefcTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

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

(9 +6i) = (2 —70)

4) Bepno nu yrBepkaeHue: «IIpou3BeeHre KOMIIEKCHBIX YHCENT
B anreOpanueckoit (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPAaBWJIy BBIUMCIEHMUSI NPOU3BENEHUS MHOTrowieHoB» OTBeT

apryMEeHTUPYUTE.

49.

3amanue.
3) BbruucauTh IPOU3BEACHNE KOMIUIEKCHBIX YHCEIL.

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

4) BepHo 5u yrBepxkaeHHE: «J[is BBIYMCICHHS MPOU3BEACHUS
KOMIUIGKCHBIX ~ YHCENl  HeoOXOAMMO  3amucartb UX B

OIIK-3.V.5




anreOpanveckom Buae». OTBET apryMEHTHPYHTE.

3anaHue. OIIK-3.V.5

3) Beruncianuts YacTHOE KOMIUIEKCHBIX yucel B
TPUTOHOMETPUUYECKON (hOopMe 3aInCH.

T . . T

Z, ID(COSE +isin 5)

Z, T izint

50, 2 5(005'6 + 1 zin s)
4) Bepuo nm yrBepxkaenue: «lIpu  BBIYMCICHHHM YacCTHOI'O
KOMIUIEKCHBIX YHCEN MOJYJIb M apTyMEHT Pe3yJIbTara SBISIOTCS
pe3ynbTaTaMu JeJIeHUs MOIYJS JeIUMOT0 Ha MOAY/b JAeTUTEINs
U apryMeHTa JelIuMOro Ha apryment nenutens». OTBer
obocHyiiTe.
Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1
51. BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
52. OBITh 3aIllKCaH B BUJE

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

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

3ananue 1. YK-2.V.1

3) KomrutekcHoe yrcio Z 3amicaHo B alreOpanveckoil u B YK-2.B.2
TPUTOHOMETPHUYECKOU (hopMax:

7= V3 1 —1 m T

—?+: 3= (cosa+13m6)

Haiinure 12-10 crenens uncna Z

4) Kakyro ¢opmy 3amucy yucia Bel ucroib3oBainn? O0ocHyHTe
CBOM BBIOOP

54,

3amanue 2.

3) KomrutekcHoe uucio Z 3anucaHo B anreOpandeckoii u B
TPUTOHOMETPUIECKOU opMax:

s [

Z=5+i5/3= 10(cos5 +ising)

Haiinute 3-10 crenens uncna Z

4) Kakyro ¢opmy 3ammcu yucia Bbl ucroib3oBainn? O0ocHyHTe
CBOM BBIOOP

3amanue 1. VYK-2.3.1
3) Haiitu marpuny C = 44 + 3B%, rae VK-2.V.3

55. OIIK-3.B.4

2 -2

A:(—ll g —23)82 P




4) BeiOepute U3 criucka IUQpPOBbIE CPEICTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

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

2 -2
14 2N,
=5 2ee(a 1)
4. Beibepute u3 crcka 1U(poBbIe CpeacTBa, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
d) Microsoft Access
e) Wolfram Mathematica

f) Microsoft PowerPoint

3aganue 3.
2. Haiitu matpuny C = 24 + 3BY, rne

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

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

1 -2
/1 0 2y,
= 5 2ee(y _33)
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.
2. Haiitu matpuny C = 44 + 3BY, rne

g ()

2. Bri6epuTe u3 cniucka mudpoBbie CPEeICTBA, KOTOPHIE MOTYT




OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

56.

6. 3anumuTe pe3yibTaT ASUCTBUI HAJ MAaTPULIAMH.

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

A+ (-A)=
8. Tlpomomxute hopmymny

7(A+B)=
9. Ilpomomxute hopmyny

5A-5B=
10. IIponomxure Gopmyiry

2 x(4A)=

VK-2.3.1
OIIK-3.B.5

57.

Samanue 1.
3) Haiitu npousBenenue matpuil A = B, rie

2 5
0 -2 —4
A= B=|l0 -2
G2 e 2)
4) Bribepute u3 crucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pelieHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

d) Microsoft Access
e) Microsoft PowerPoint

f) Wolfram Mathematica

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

_ _ 4 3
R

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOHW 3a/1a4H.

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

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

OIIK-3.3.13
VK-2.V.3
OIIK-3.B.4




4 3

0 -2 -3
A= B = —
(2 3 5 ) (g 03>
4) BeiGepuTte U3 crimcka HUPPOBBIE CPEACTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs pEIICHUS JaHHOW 3aauH.

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

3amaunue 4.
2) Haiitu npoussenenue marpui A = B, r1ie
4 5
0 -2 -3
A= B = —
G D)
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA ﬂaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpun A * B, T1e
2 3
4 -1 -4
a=( ) o= —2)
1 —4 0 2 0

2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3aa4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

58.

Samanue 1.
3) Haiitu onpenenuTens 2-ro MOpsAKa MAaTPHIIBI
2 5
-3 7

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

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

-
4 -5

4) OO0ocHYyiiTe KaK BBIYMCIUTh OMPEACTUTENIh BTOPOTO MOPSIKA.

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

i &l

YK-2.V.1
OIIK-3.3.13




4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

3amaunue 4.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI

el
—-14 -8

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

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

o 3
10 3

4) OO0ocHYyiiTe KaK BEIYHCIUTh OMPEACTUTENh BTOPOTO MOPSIKA.

YK-2.V.1
1 2 -1
3amanue: naHa matpuna { 3 1 2
4 -2 5

Haiinure anrebpandeckue TOMOTHEHUS:

6- A l 1
59. 1. Ay

8- ASZ

9- AZB
60 Uemy paBeH OnpeIenuTeNb TPEYTroJIbHON MaTpUIlbl? VK-2.3.1

O6o3naunM Ay, A, ..., Ay — CTPOKU MATPULBL U A1} A3} -} Oy - OIIK-3.B.5

NeMCTBUTENBHBIEC YHCIIA.

Ecnu cymecTByeT Takoit Habop ymcen, Cpear KOTOPBIX €CTh XOTS-

OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU STOM JIMHEHHas

KOMOWHAIHSI CTPOK MATPHIIBI C STUMH YMCIIaMHU paBHA HYJIEBOM
61 CTpOKE:

a A+ aA; + - +andp =0,

rae 0 = (0,0, ...,0).

Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

[ycts Matpuisl A 1 A ynoBneTBopsIoT ycnoBuio YK-2.3.1
62. | A'A1=A1TA=E, rae E — eaunAMYHAsS MaTpPUIA N -TO TTOPS/IKA.

Kaxk Ha3pIBatoTCs Takue MaTpuiibl?




3aganue 1. Haiitn maTpuny X u3 ypaBHenus 4 = X = B, r1e

YK-2.V.1

A= (—1 2) B ( —7 —4) OIIK-3.3.13
-2 5 —17 -9
3aganue 2. Haiitn maTpuny X u3 ypaBHeHus 4 = X = B, r1e
-1 2 -9 —4
=53 Z) p=( 1)
3 —4 23 10
3aganue 3. Haiitn maTpuny X u3 ypaBHenus 4 = X = B, r1e
63. A= (—1 3 ) B— (—10 —7)
2 —4 14 12
3aganue 4. Haiitn maTpuny X u3 ypaBHenus 4 = X = B, r1e
1 -2 9 6
4=(G ) 2=l 10)
3 —7 29 19
3ananue 5. Halitu matpuity X u3 ypaBHenus A4 # X = B, r1e
1 -3 14 5
4=z Zo) 2= 1)
2 -8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
64. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
65. YPaBHEHU BaM U3BECTHBI? OIIK-3.B.5
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-3.3.13
JMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
66. anreOpanyecKrX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu
ONpPEIETUTENb MaTPULIBI CUCTEMBI PABEH HYIIO?
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-3.3.13
JUHENHBIX ypaBHeHUH. Kakoll METO peleH sl CUCTEMBI TMHENHBIX YK-2.V.3
67. anredpanvyeckux ypaBHEHUN MPUMEHSIOTCS B TOM Cllydae, eciid
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUH OIIK-3.B.5
68. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-3.B.5
69. KaKJ1asl TOUYKa Ha TUIOCKOCTH ONPEAEIIAETCS IBYMs YNCIaMU -
HOJIIPHBIM YTJIOM U MOJISIPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-3.B.5
IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
70. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTAJIbHBINA YTIIbI
COOTBETCTBEHHO?
7 UYrto Takoe BeKTOp? YK-2.3.1

OIIK-3.B.5




Kaxk Ha3pIiBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
2. KOHIIOM?

ITo kaxoit popmyre onpenensieTcsi CKaJipHOE MPOU3BEICHHIE OIIK-3.B.5
3. BEKTOPOB?

[To xakoit popmyse BBIYUCIAETCS CKATSPHOE IPOU3BEICHHE OIIK-3.B.5
74. BEKTOPOB @ U b , €CliM M3BECTHBI KOOPMHATHI BEKTOPOB B

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

[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHHE OIIK-3.B.5

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBOU CUCTEME
7. koopauHart (X, Y, z2)?

[To xakoii popmysie onpenenseTcs MOAyIb BEKTOPHOTO OIIK-3.B.5
76. IIPOU3BEECHUS BEKTOPOB?
77. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMOWA? OIIK-3.B.5

3aganue 1. CocraBuTh ypaBHeHUE NpsiMoM mnpoxoxasuied uepes | OIIK-3.3.13

. L oxt2 y—9

TOuKy M (2,4) 1 nepneHAuKyISIpHON NpAMOit —5 = —4

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHHE NPSIMON MPOXOASIIEH uepes

TOUKY M(1,—-4) U MePIEeHIUKYISIPHOM PSIMON

—4x —5y+14=0.

OtBer 3amMcaTh B BUJE YypPaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3

. L x+16 y—9

78. Touky M (—1, —3) u napauienbHOI nMpsiMoit : = =

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIALIEH uepe3

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

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3

. L x+l y—6

Touky M (3,1) u neprneHAuKyYIApHON MpsMOn — = —

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
9. KoopauHaTax (X, Y, z)? OIIK-3.B.5




Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioue | OIIK-3.B.5
80. NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.

Kakum ypaBHeHMEM omnuchiBaeTcs mnpsimMasd, mpoxomsamas uepe3 | OIIK-3.B.5

TOYKYy (X0, Yo, Zo) M HWMEKOINAs HAMPABISIOMUNA BEKTOP C
81. xoopaunaramu (I, m, n)?

Kaknum ypaBHEHHEM OMUCHIBAETCS TIPsMast, TPOXOSINast uepe3 IBe OIIK-3.B.5
82. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-3.B.5
83. IIJIOCKOCTEN?

C noMoI1bio Kakoi (GopMyJIbl MOKHO HAHTH yroil MEXIY OIIK-3.B.5
84. NPSAMBIMH?

Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTsl OIIK-3.B.5

HarpasJsoIero Bekropa npsmoit (I,m,n)/
85. C moMoripIo Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXIY MPSIMOUN 1

MJIOCKOCTBIO?

I[To kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 OIIK-3.B.5
86. IJIOCKOCTH?
87. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-3.B.5
88. Hanummre kaHOHWYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-3.B.5
89. Hamnummre kaHOHWYECKOe ypaBHEHHUE TTapaOoITbl. OIIK-3.B.5

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee OIIK-2.B.1

Oosb1I0l HAO0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY

KOMITHIOTEPHOU anreOphl,
90.

UTo 03HayaeT 3anuch B 3TOUM mporpamme”?

m = {{1,2},{3,4}}

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAIOIICe OIIK-2.B.1

00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
91 KOMITBIOTEPHOH anreopHl,

1 2 .

Kaxk Oyner BeITIIsI €T, MaTpHUIla 3 4 B nannoit nporpamme?

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAIOIICe OIIK-2.B.1
92. 00J1b111011 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CHCTEMY

KOMITBIOTEPHOH anreopHl,
3anunmTe pe3ynbTar BeIIOIHeHUs] KoManasl Det[m], rae



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

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

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

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIHOYAOIICe OIIK-2.B.1
00J1b1101 HAOOP MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

93.
mem = {{2,2},{3,4}}
UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?
Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAOIICe OIIK-2.B.1
00Jb1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,
94 3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

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

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

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/MKATOPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpYyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallMi O0yJaroIuXcs
I'VAIL

11. Meroauueckue yKazaHus sl 00yJaroMXCsl 10 OCBOCHUIO UCHUIUINHBI

[lenpl0 TUCHMIIMHBL SBISETCS — IOJYYEHHE CTYAEHTAaMH HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIACTH aHAINTHUYECKON reOMETpUU U JIMHEHHOW anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOTO MPEJCTABICHUS CTYIEHTa; BOOOpaKE€HUS; JIOTMYECKMX M  CUETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEICHUU OONBIIET0 OOBEMa BBIYUCICHUN;
MCIOJIb30BAHUS MAaTEeMAaTUKHU Il PELICHUS KOHKPETHBIX 3ajad, 00ecIeYeHHe OCHOBBI IS
IIPUMEHEHHST MAaTEMaTH4YECKMX METOJOB HMCCIIEIOBAHUS, MOACIUPOBAHUSA, IPOCKTUPOBAHHUSA,
ONUPAIOLIYIOCS Ha JaHHYI JUCHUIUIMHY, KOTOpBIE HWIPAIOT BCe OONBIIYI0O pOJb B
COBPEMEHHOM HAYKE U TEXHUKE.

11.1. Meroanyeckue yka3zaHUs A OOyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HA4YEHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M CHOE U3J0XkKeHue ydeOHoro marepuana. HazHaueHue cOBpeMEHHOH JIEKLUHU B
paMKax JUCHUIUTUHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMAIIMIO MO TEME, a B OCBOCHUHU
(GyHIaMEHTAJIBHBIX NpoOJEeM JUCLUIUIMHBL, METOAOB HAy4YHOTO IIO3HAHUS, HOBEHIINX



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

JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mpoliecce JeKIUs BRIOTHSIET METOAO0IOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO0 GyHKIUH. Jlekmus pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWs, €€ TpoOJeMbl, JaeT IeIbHOE IMPEICTaBICHHE O
JUCLUIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILINHAMH.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUHU 00YUYAIONTUMUCS JIGKIIMOHHOTO MaTepuana;

— IOJYYEHUE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX ONPENENISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIyYEHHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETOAABATEIIEM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpEeaMeTy H
CaMOCTOATEILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TIOSIBJICHHE HEOOXOIMMOT0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIbHON
paboTsI;

— MOJY4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI Ha ONMKalIIne Tofbl;

— HAy4YUTHCS METOJIUYECKH oOpabarhiBaTh MaTepuai (BBLACIATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
hopmMyTUpOBKax);

— TOJIy4€HHE TOYHOTO MOHUMAHHUSI BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEICHUH KOPOTKHX IHCKYCCHUU 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CTpyKTypa NpeaocTaBieHus JEKIMOHHOTO MaTepraa:
— Ornpenenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
Jloka3aTenbCTBO TEOPEMBI.
Nnmoctpupyromue npuMepsl.

11.2. Meroauyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3anuu y4yeOHOTro
mpolecca, 3akjiloYarolieiics B BBIIOJHEHUH OOYYaIOUIUMHUCS TOJ PYKOBOJACTBOM
mpernojaBaTeliss KOMIUIEKCa y4eOHBIX 3alaHuil C IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB Y4eOHOH IUCHMIUIMHBL, NPUOOPETEHHs] YMEHUW M HaBBIKOB, OIbITA TBOPYECKOM
NEATEIIbHOCTH.

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

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHIM:

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

— pa3BUTUE T[O3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH  MBIIICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMHU W METOJMKAMH HM3YyYEHHUs KOHKPETHOW y4ueOHOI
TV CLUTIINHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHWMA IS
BBITTIOJTHEHUS 3aJIaHUM;

— obecrieyeHrne palMoOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHOU (opM
oOy4eHHUS.
@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJbHAS.



[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHHUNA MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPAa3ACIISAIOTCS Ha!

— O3HAKOMUTENIbHBIC, TPOBOJUMBIC C IENBI0 3aKpeIUIeHUss W KOHKpPETH3alluu
M3y4EHHOTO TEOPETUYECKOT0 MaTepuaa,;

— QHAIUTUYECKUE, CTaBAIIUE CBOEH IENbI0 TONyYyeHUE HOBOM uH(poOpManuu Ha
OCHOBE (hOpMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHBIE C TIOJY4YCHHEM HOBOM  HMH(POpMAIMH  IyTEM
CaMOCTOSTENILHO BEIOPAHHBIX TOJIXO0/IOB K PEIICHUIO 3a/1ad.

@opMBl OpraHM3aIfKi MPAKTUYECKUX 3aHATUN OMPENENSIFOTCS B COOTBETCTBUU CO
cnenupuIeckuMu 0COOCHHOCTSIMH YU4€OHON TUCHUILIMHBI U 1easaMu oOydeHus. OHU MOTYT
MIPOBOAMTHCS:

— B HHTEpPAaKTHBHON QopMme (pelmieHrne CUTYallMOHHBIX 3a7ad, 3aHATHS 10
MOJICIIMPOBAHUIO  pEaJbHBIX YCIOBHM, JEJIOBBIE WIPHI, HIPOBOEC MPOEKTHPOBAHUE,
WMUTAIIMIOHHBIC 3aHSTHS, BBIC3IHBIC 3aHATHS B OpraHM3aluu (MPEANPHUSNTHS), IEI0Bas
ydueOHasi urpa, poJyieBass Wrpa, IICHXOJOTHMYECKHH TPEHUHT, KEWC, MO3TOBON IITypM,
I'PYNIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOHN (popme (BBITTOTHEHUE YIPAKHEHHH, PEIICHUE THIIOBBIX 3a7ad,
perieHre CUTYallMOHHBIX 3a71a4 U IPYToe).

MeToauka MpoBEACHUS MPAKTHYECKOTO 3aHATHS MOXKET OBITh Pa3sNIUYHON, NMPU ITOM
Ba)KHO JIOCTHMOKCHHE OOIICH LIeH JUCIUIIINHEI.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3aAHITHI

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

[IpenoaBaTens YMTaeT yCcJIOBHE 3aJaydl M IpeliaraeT CTYIACHTaM CaMOCTOSITENBHO
PELUTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYJAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
MEPBBIM PELIWI 3ajiauy, BBI3BIBACTCS K JOCKe. B ciyyae ecinu CTYAGHT NpPaBUIBHO PEIInI
3ajady, OH noisydaet 5 Oamno. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIPEnoiaBaTers,
To momyyaer 4 Oamna. 3ateM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaaATcss B OOHyChl (kadecTBO) or 0 g0 S5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011ei cymMMe 0a/uIoB B paMKaX MOJIYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHUue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B Xo71e BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCs BBIOIHSAET paboTy 1Mo
3aJJaHHIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYacCTHSL.

Jlist oOyuaromuxcst o 3a04Hoi (popme 0O0ydeHHUs, CaMOCTOSITeNIbHAsT paboTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATEILHON paboThI, y oOydaromerocs GopmMupyercs
1esecoobpa3Hoe IUTaHUpOBaHHE pabouero BpeMEHH, KOTOpOe IO3BOJIIET UM pa3BHBATh
YMEHHUSI M HaBBIKH B YCBOCHHHM W CHUCTEMaTH3aIlMH MPUOOpETaeMbIX 3HAHHA, 00ecreunBaeT
BBICOKMH YpOBEHb YCIEBAaEMOCTH B IMEpUOJA OOYYeHHs, IIOMOTAeT IOJyYUTh HaBBIKH
MOBBIIEHUS MTPO(PECCHOHATEHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepHallaMH, HalpaBISAIOIIUMH  CaMOCTOATENbHYIO  paboTy
00yJaroIuXcs SABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

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



Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPENyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuXxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPa C IIeJIbI0 OLICHUBAHMSI XOJa OCBOCHUS
JUCIUIUINHEL.

B Tteuenume cemectpa B cucreme aumcraHiumoHHoro oOyuenus ['YAII B ¢opme
TECTHPOBAaHUSl TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady WU OJIUH
TEOPETUYECKHil ompoc (MmepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIPOCOB) B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPHU MPOBEACHUN
MPOMEXYTOUHOH arrecTanmuu (IpU  HUCHOIB30BAaHUU  OANTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLIEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpoMexyTrouHass arrecranus OOy4arOMIMXCS TMPEIyCMaTpPHBAeT  OIICHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB O0yueHus Mo AucuuIinHe. OHa BKIIOYAET
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUH, MOJIyYEHHBIX OOy4arouMMcsi B IIpolecce
M3YYCHHUS] BCEH JUCHUIUIMHBI WJIM €€ 4YacTH, HAaBBIKOB CaMOCTOSITENBHONW paboThI,
CIIOCOOHOCTH TPHUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3a7]ad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OLICHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[UM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusMu [lomoxennit «O TeKyIleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOU arrectannu cTyaeHTOoB ['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 BHEceHus
W3MEHCHHH 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




