MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1
YTBEPXIAIO
PyxoBouTenbs 00pazoBaTeIbHON IPOTPaMMBI

JIOII.,K.T.H.

(1OIKHOCTB, y4. CTENEHb, 3BaHUE)

B.E. Taparyn

(MHHLHATB, (HaMEITHIS)

\

(TToamuCH)

«26» nrona 2024 r

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

«Maremaruka. AHaIMTHYECKast reoMeTpusda u JIMHEHHas anrera»
(HanmeHoBaHMe JUCIUILINHEL)

Ko nampasieHust moAroToBKu/
CIIELIMATIbHOCTHU

23.03.01

HanmenoBanue HaITpaBJICHU

TexHomorus TPAHCIIOPTHBIX MMPOLICCCOB
HO)IFOTOBKI/I/ CIICOUaJIbHOCTH

HaumenoBanue Opranu3anus NepeBo30K U YIpaBiIeHUEe B eIMHON
HaIpaBICHHOCTH TPAHCIOPTHOH CUCTEME
dopma o0yueHHs 3a04yHast
I'og mpuema 2024

Cankr-IlerepOypr— 2024




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOII.,K.IT.H., 01 ( 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omoOpeHa Ha 3aceqanuu kadeapsl Ne 1

«24» utons 2024 r, npotokoi Ne06/2

3aBenytomuii kapeapoit Ne 1

iy

1.¢.-M.H.,JI01I. 24.06.24 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)

3amecTHTenb qupekTopa nHCTUTYTa Nel o Meronudeckoit padbote

JIO1L.,K.T.H. ‘// / 24.06.24 B.E. Tapatyn

(IOMMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, gara) (MHUIMANTEL, (aMUITHs)



AHHOTaUs

Jucuumnnuna «MaTtemaTuka. AHaIUTHYeCKasi TeOMETpUs U JIMHEHHas anredpa» BXOIUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBHICIIETO OOpa3oBaHHS — WporpamMmmy OakamsaBpuara IO
HarpaBjeHuI0 MoAroToBKH/ criennaabHOCTH 23.03.01 «TexHOoJoTHs TPaHCIOPTHBIX MPOIIECCOBY
HanpasiieHHOCTH «OpraHu3anus IepeBO30K U YIPABICHUE B €IMHON TPAaHCIIOPTHON CHUCTEMEY.
Hucnurnmuna peanusyercs kadeapon «Nely.

JlucuuiuinHa HarelieHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUIMX KOMITETCHIINA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJACITUPOBAHUS B TPO(HECCUOHATILHOM e TEIILHOCTI

CopepxaHve JTUCLUIUIMHBI OXBaTbIBa€T KPYI BOIIPOCOB, CBSI3aHHBIX C TEOpUEl
KOMIUIEKCHBIX YHCEJ, CHUCTeMaM{ JIMHEHHBIX ypaBHEHUH, JIHHEWHBIMH MPOCTPAHCTBAMH,
BEKTOPHOM aJiredpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCHUILUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
y4eOHOTO TpoLecca: JeKyuu, npaKkmuyeckue 3aHAMUsL, CAMOCMOSMeNbHAs paboma
ooyuaowe2ocsl.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUEHUS MO JUCIUILINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHCTEMBbI BBICHIETO OOpa3oBaHUsS COBPEMEHHOTO CIEUMAIMCTa ¢ U3y4aer
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET J€MOHCTPUPOBATh LIEJIEYCTPEMIIEHHOCTh, OPraHM30BAHHOCTh IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM PEILEHHsI MPUKIAHBIX 33/1a4 U YHUBEPCAJIbHBIM 3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaunTeNbHON CTENEeHN 3TO BBI3BAHO BCE YOBICTPAIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYHIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcd (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTHUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s3aTeNIbHON YacTH 00pa3oBaTeIbHON MPOrpaMMBl
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MmIaHUPYEMBIX PE3yJIbTAaTOB O0yUEHHS 110 AUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMIIETEHIIMSIMUA FITH WX 9acTsAMHU. KoMIeTeHIINM ¥ WHAWKATOPHI MX JTOCTHIKCHHUS TIPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [lepeuyenb KOMIETEHIMI ¥ UHAMKATOPOB UX JTOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

KOMIETEHIINU KOMIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-2.3.1 3HaTh BUIBI pECYPCOB U

YK-2 Cnocoben OTpaHUYEHUS JUISl PEIIEHUS ITOCTaBICHHBIX
ONPEIEINATh KpyT 3a1a4
3a/7a4 B pamMKax VYK-2.V.1 ymeTs npoBOINTH aHAIN3
MOCTaBJIEHHOW 1IN | TOCTaBJIEHHOMU 11eNd U (hOpMYIHPOBAThH
U BBIOUpATh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX YK-2.VY.3 ymeTs BbIABUTATH

KOMIETEHIINU

pEeILIeHus], UCXOAs U3
JIEHCTBYIOINX
IIPABOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB 1
OTpaHUYECHUN

aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
[IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VYK-2.B.2 BnaneTs HaBbIKaMH BBIOOpa
ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Cnocoben OIIK-1.3.1 3HaeT OCHOBBI MaTEMaTHKH,
PUMECHSITh (HU3HUKH, BBIYHCITUTCIIEHON TEXHUKU U
€CTECTBCHHOHAYYHBIC | IPOTPAMMUPOBAHUS, METOIBI

1 OOIICHH)KEHEPHBIE | MOJICIUPOBAHUS

ObmenpodeccuoHanbHbIC | 3HAHUS, METOIbI OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
KOMITCTECHIHH MaTeMaTHIECKOTr0 npodeccroHaIbHbIE 331a4H1 C
aHaJIu3a u MNPUMCHCHUCM CCTCCTBCHHOHAYYHbBIX U
MOJICTTMPOBAHHS B OOIIEMHKEHEPHBIX 3HAaHUI, METOI0B
npodecCHOHAIBHON | MAaTEMAaTUYeCKOro aHaIu3a U
JIeSATEIILHOCTH MOJICTTUPOBAHHUSI

2. Mecro nucuumumHbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIECHTAMHU IIPH
U3y4EHHUH B By3€ KaKUX JUOO0 JUCLUIUINH.
3HaHUsI, MOITYYEHHbIE IPU MU3YYEHUU MaTepuaja JAaHHOM TUCIUIUIMHBL, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYEHUU APYIUX JUCLIUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKas CTATHCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHJOB Y4€OHOMH
paboTHI IO TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHUCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anarus  (I13), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 155 155
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue Tpy10EMKOCTH JUCIUILIMHBI [0 pa3/JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Ta6mmma 3 — Paznensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh
Pasgensl, TeMBI JUCLUIIINHBI Jlexuun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)




Cemectp 1

Paznen 1. KomruiekcHble yucia u 1 1 20
MaTpHIIbI

Pasnen 2. CucTeMbl JIMHEHHBIX 2 2 20
YpaBHEHUI

Pasnen 3. JIuneliHbIe IPOCTPAHCTBA 1 0 20
Pasnen 4. Bekrops! 1 1 20
Pasnen 5. IpsiMast Ha TUIOCKOCTH 1 2 20
Pasnen 6. IpsiMast ¥ TIOCKOCTD B 1 2 20
POCTPAHCTBE
Paszen 7. KpuBble BTOpOTro mopsiika 1 0 35
Hroro B cemectpe: 8 35
Hroro: 8 8 0 0 155

[IpakTHyeckas MOArOTOBKA 3aKIIOYAaeTC B  HEMOCPEACTBCHHOM  BBIMOJIHCHUH
OoOy4JarolMMHUCS  OMNPENEICHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;yuiei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIGKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO UK

Howmep pasnena

HazBanue u COJACPKaHNC Pa3CJIOB U TCM JICKIHMOHHBIX 3aHATUH

1.

IlonsiTe KOoMIIEKCHOTO YKcia. JIecTBUS HaJ KOMIUIEKCHBIMHM YHCJIaMU B
anrebpanveckoir (opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. M3BneueHue KopHs u3
KOMIIJIEKCHOI'O YHCIa.

[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTb M HE3aBUCHUMOCTb MATpPHULl. TpaHCIIOHUPOBAHUE MATPHII.
YMHOKEeHUEe MaTtpull. MHOTOWIEHbI OT KBAJIPATHBIX MATPHIL

Onpenenurenu 1 ux cBoiictBa. OOpaTHas MaTpuua. Penienue npocrenmmx
MaTpU4HBIX ypaBHEHUH. MaTpuuHbli METOJ PEIICHUS JMHEHHBIX
YPaBHEHHUHU.

Meron Kpamepa. Meron I'aycca.

CoOcTBeHHbIE uMCNa U COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
@DYHKINY OT KBAJIPATHBIX MaTPHI]

JIuneiinple mpoctpaHcTBa. Omnpenenenne W npumepsl.  basuc n
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMd. Marpuna  JIMHEHHOro
peoOpa3oBaHMUs.

I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHeliHbie onepanuu
HaJl BeKTOopaMu. JInHeitHas He3aBUCUMOCTh BEKTOPOB. baszuc. KoopauHarsl.
Cucrembl KOOPJIMHAT HA MJIOCKOCTH U B POCTPAHCTBE

CxansipHOe TIPOM3BEICHIE BEKTOPOB. BekTOpHOE MpON3BeIeHNE BEKTOPOB.
CMemaHHOe IPOU3BEICHUE BEKTOPOB.

VYpaBHeHUsI NPAMON Ha TIOCKOCTH. 3aJjayd Ha COCTABJICHUE YpPaBHEHMI
IIPSIMOM.

Yron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 10 MPSAMOM Ha




II0CKOCTH. PaccTosiHme MCXKAY napalJICIbHBIMU IPSAMBIMU.

6. YpaBHEHMsI IIIOCKOCTHU. 3ajaHKe MIPSIMON B IPOCTPAHCTBE.

Yron Mexny INIOCKOCTAMH. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHre Mexny nmapajiesIbHBIMHU IUIOCKOCTSAMH. Paccrosinue oTr To4ku
J10 NIPSIMOM B IIPOCTPAHCTBE.

7. Onmnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsiaka. KaHoHMYeckHe ypaBHEHUs KPUBOM BTOPOrO MOpsIKa

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHS U KX TPYJ0EMKOCTh

W3 aux Ne
DOopMBIIPAKTH o
Ne . Tpynoem- | mpakTHYECKOM | pa3aena
Tembl MpaKTHYECKUX 3aHATHI YECKUX
/o . KOCTb, (4ac)| TMOJATOTOBKH, | IUCIIMII-
3aHSATHI
(gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILICKCHBIMU Pemenue
YHUCJIAMH B aJIT€OpandecKon 3a7a4 1 1
TPUTOHOMETPHUYECKOU (hopMme..
2. JIuHeliHble onepanyuu Hajl Pemenue
MaTpHUIAMHU. 3ama4

TpancnoHrpoOBaHHE MATPHUII.
YMHOKEHUE MATPHII.
Brlunciienue onpenenurennei.
OG6parnas matpuriia. Pemenne 2 2
MaTpUYHBIX YPABHEHMII.
MatpuuHbslii METOA pEeLICHUS
CUCTEM JINHENHBIX YPABHEHUM.
Meron Kpamepa. Merog

I'aycca
3. PasnosxeHne BEKTOpPOB 110 Permenne
0asucy. Berancnenne 3ama4y

KOOpJMHAT TOYEK B 001Iei
JIEKapTOBOI cucTteMe
koopauHar. CkainsipHOe
IIPOU3BE/ICHNE BEKTOPOB.
BekropHoe u cmenianHoe
ITPOU3BENECHUS BEKTOPOB

13. VYpaBHeHUs IpsAMOiL Ha Pemenue
IUIOCKOCTH. 3a/1a4uM Ha MPSMYIO 3a1a4 2 5
Ha IUIOCKOCTH.

14. [Ipsimast v IIOCKOCTH B Pemenue
IPOCTPAHCTBE 3ama4y

Bcero: 8

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1aOOpPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEACHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb



U3 Hux No
Ne TpymoeMKOCTD, | IIPAKTUYESCKON | pa3jena
HaunmenoBanwue 1a00paToOpHBIX padboOT pya > | TP pasit
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTHpOBaHKE/ BBHITTOJIHEHHE KyPCOBON PaOOTHI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunsl camoctosTensHON paboOThI U €€ TPYI0OEMKOCTb IIPUBEIEHBI B Ta0IULE /.
Tabmmua 7 — Buasl caMocTosTeNNbHON PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
35 35
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBka K TEKylIeMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 30 30
KonTponbabie pabotsl 3a04HiK0B (KP3) 30 30
IToaroToBka K MpOMEKyTOYHOU 30 30
atrecranuu (ITA)
Beero: | 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSITEIbHON paboThl 00yUaroIMXCs M0 TUCHUIUINHE (MOIYJIIO)
Y4eOHO-MeToInYecKre MaTepualibl JUIsl CaMOCTOSITEIbHONM paboThl OOYYarOLIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI

[lepeueHs meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuie 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komuectso
3K3EMIUIIPOB B
Ugll_nilrl))/ec bubnuorpaduyeckas ccpiika oubnmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U
JUHEHHO# anredpe: Yueb. mocooue / [Tox pexn. 1.B.
Bexnemuriera. — 2-e usj., nepepad. — M.: DUSMATIIUT,
2006. — 496 c.
VK Kazakos A.5, Makaposa M.B. MaTtemaruka. 50
517.521(075.8) Amnanutuueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAIL 2019. - 51 c.




http://e.lanbook.co | Bekinemumes, /I.B. Kypc ananutudeckoil reoMmeTpun 1 3BC Jlanb
m/book/58162 JIMHENRHON anreOpsl. [DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemurera, JI.A. COOpHUK 3a1a4 M0 aHATUTHIECKOM SBC Jlaus
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1LA. Bexnemurnena, /I.B. bexnemuies, A.1O.

[TerpoBuy, U.A. UybapoB. — Dnekrpon. gan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. 1. Hauana nuHelinoii anreGpsl 1 OBC Jlanp
m/book/71997 aHaINTHYECKasi reOMeTpust : yueOHoe mocobue / A. 1.

Hosukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yuebHoe nocodbue / 1. B. UBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; 1TO]

penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS 9BC Jlans
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunykas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTu4aeckoii reOMeTpUH U OBC Jlanp
om/book/58162 JUHEHHOM anreOps! : yueouuk / J[. B. beknemuries. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas matemaruka. JInHeiHas OBC Jlaup

om/book/48192

anredpa ¥ aHAIUTUYECKAsi TEOMETPHUS : yueOHOE Mocooue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneitnas anrebpa ¥ aHATUTUYECKas TEOMETPHSL:
yueOHUK ¥ npakTukym 1iist By30B / E. I'. [InoTHukoBa, A.
I1. UBanos, B. B. Jlorunona, A. B. Mopo3oBa; noz
penakuueii E. I'. IInotHukoBoil. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. Jluneiinas anre6pa u
aHATMTHYECKasi TeOMEeTpus: yueOHoe mocooue s
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-¢ u3J.,
ucrp. u gom. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
0de/434042

[Taxomoga, E. I'. Jluneiinas anredpa u
aHanutudeckas reomerpusi. COOpHUK 3aaHMI:
yaeOHoe mocodue /1t 0akaiaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
0de/430892

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHOe
noco6ue 1 By30B / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3narenscTBo
Opaiit, 2019. - 150 ¢

1. Hepequb QJICKTPOHHBIX O6pa3OBaTeJ'IBHBIX pecypcoB

MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOIUMBIX sl OCBOEHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.


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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. IepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO Ipolecca MO TUCHHUIUIAHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadbmauie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/ HaumenoBanue
MicrosoftWindows

MicrosoftOffice

MathType

Wolfram Mathematica

MwiNE

8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX npu
OCYILECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUIHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

No /1t HaunmenoBanue

9BC Jlanub

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOMMOCTH)

1 | Yuebnas ayauropus Ui 3aHATUH JIEKIMOHHOTO THIA, 3aHATHH | yn. [acremno, n. 15,
CEMMHApCKOTO  THIA, TPYNNOBBIX M  WHIMBUAYAIBHBIX | aymuropus Ne31-02
KOHCYJIbTallMii, TEKYIIEro KOHTPOJS M IMPOMEKYTOYHOU
arrectaruu. OcHamenue: Crernuanu3upoBaHHass MeOenb;
TEXHHYECKHE  CpelAcTBa  OOy4eHus,  CIyxamue  JUis
Mpe/icTaBiIeHus] yueOHOW HHQpOpMAIK OOJBIION ayAUTOPHH;
Ha00p AEMOHCTPALIMOHHOTO 000PYI0BaHUS

2 | YueOHast aymuTopus ISl TPAKTHYECKUX 3aHATUH, 3aHATHH | yn. [acremmo, a. 15,
CEeMHHApCKOro  THIA, TIPYNNOBBIX M  WHIAMBHAYANBHBIX | aymuropns Ne24-16
KOHCYJIbTAallMi, TEKYIIero KOHTPOJS M MPOMEXYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHe  cpeicTBa  OOydeHHs,  CIyKalme  Juis
npeacTaBieHus yueOHoW HMHpopMau OOJIBIION ayIUTOPUU;
MIEPEHOCHOM Ha0OP IEMOHCTPAITMOHHOTO 00OPYIOBAHMS

10. Onenounsle cpencTBa sl MTPOBEACHHS POMEKYTOYHOMN aTTeCTaIlKN



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

10.1. CocTaB OLICHOYHBIX CPEACTBAJIS MPOBEACHUS TPOMEXKYTOUHOH aTTecTalllH
00ydJaronuxcs mo IMCIUILIMHE TpUBe/eH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEACHHSI TPOMEKYTOUHOM aTTeCTaI[H

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHIUN

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEp0 YCBOMWII MPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIU3UPOBAHHBIX HOHITHI.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHUECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33JITaHUS UJIM UHBIE MAaTCPUAIIBI.
Bormpocs! (3agaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadsmie 15.

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




Ne i/t

[lepeduens BOmpocoB (3a1a4) uisl 3K3aMeHa

Kon
WHIUKATOpa

3aganue 1.

1)

2)

BBI4ncnuTh Npon3BeeHIe KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otget: 20+37i

Bepno 11 yrBepxkaeHue: «JleicTBUTENbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEI B ainredpanyeckoil popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIETCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YAaCTh TNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu
BbIYMCJISIETCS KaK pa3HocTh Npou3BeIeHUus
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTeil
COMHOIKHUTeJIe»).

3aganue 2.

1)

2)

BBIYMCIUTE POM3BEICHHE KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

Bepno nu yrBepxkaenue: «JleicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCelN B ayireOpandeckoit popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IIPOU3BEACHUS MHUMBIX 4aCTEU
COMHOXkHUTeNE». OTBET apryMeHTUpYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBEp:KIeHUE:
«/leficTBUTeIbHASL YACTh MNPOU3BEICHHUS KOMILJIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb TNPOM3BEACHUS JACHCTBUTEJIBHBIX YacTedl M
NPOU3BeAeHUS MHMMBIX YacTeil COMHOKHUTEJIei»).

3amanue 3.

1)

2)

Boruncnute npousBeieHNe KOMIUIEKCHBIX YUCeN B
anredpandeckoi popme 3anucu
(7 + 4i) = (4 — 3i)

Otset: 40-5i

Bepno 1 yrBepxkaeHue: «leicTBUTENBHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hopme
3alUCHU BBIYUCIISAECTCA KaK CyMMa IIPOU3BEACHUS
JICUCTBUTENIbHBIX YACTEW U MPOU3BEICHUSI MHUMBIX YacTei
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yYTBEpP KIEeHUE:
«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoii ¢GopMe 3anucH BBIYHC/ISAETCHA KaK Pa3HOCTb
NPoM3BeIeHUs1 eCTBUTENbHBIX 4YacTell M TNPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTeEJIe»).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMbIX YacTel
COMHOXMUTENEN». OTBET apryMeHTUPYHITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCSA
yTrBepaaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEACHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu

BbIYHUCJISIETCS KaK pa3HoOCTH Npou3BeleHus!
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTeEJIEeN»).

3agaHue 5.

1) BbIYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(94 6i) % (2 —7i)

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «IIpousBeieHne KOMIUICKCHBIX YHCEI
B ajredpanyeckoil popme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUUCIICHUS NPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYWTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3amanue.
1) BBIYUCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCEI.

4, = S{cusE +:'5an] n Z,= ?{cus;+ i s:'n;j

Or1Ber: 35((‘05‘5 + isin Eﬁ) = 35§
2) BepHo nu yrBepxkaeHue: «Jlis BBIYMCIEHHS IPOM3BEICHUS

KOMIUIEKCHBIX ~ YHCeJl ~ HeoOXOoAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHPYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISICTCSI YTBEp:KICHHE:
«IIpn BBIYMCICHUM TNPOU3BEACHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYHMCJISACTCH KAK MNpOU3BeJeHHe MOAYyJed MHOXKUTeel, a

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




apryMeHT 4YMCJIa PaBeH CyMMe apryMeHTOB COMHOKHTeJIei»).

3anaHue. YK-2.V.1
1) BbIYHCIUTH 4acTHOE KOMIUIEKCHBIX qucen B VK-2.B.2
TPUTOHOMETPUYECKON (hOpME 3aITUCH.
13 . . 1
Z, _ 1ﬂ[cﬂsg—+ i smgj
Z, S(cos=+1izinT)
& &
OtBer: 2 (rnsg + i sin E) =3 +i
2) Bepno mm yrBepkaeHue: «lIpu  BBIYMCIICHHMH YacTHOTO
KOMIIJIEKCHBIX YHCENl MOJlyJIb U apIyMEHT pe3yJibTaTa sBJISIOTCS
pe3ysbTaTaMH AeJIEHUS MOAYJS AEIMMOr0 Ha MOJYJIb JIE€TIUTENs
U apryMeHTa JAeJuMOro Ha aprymMeHt jaenutesns». OTBer
obocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpH BBIYHCJIEHMH YACTHOIO KOMILIEKCHBIX YHCeJ MOAYJIb
pe3yJibTaTa fIBJISeTCS Pe3y/ibTaTaM JieJIeHUsi MOAYJIs 1eJIMMOr0
HA MOIYJb AeJIUTeJsl, a apryMeHTOM - Pa3HOCTh apryMeHTa
JAeJTUTeNIsl U APryMEeHTAa 1eJITUMOT0»).
Kak HaspiBaercs (hopma 3arucu KOMIUIEKCHOTO YHCTIa, UMEIOIast YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOH 3amHCH [z| 1 @7
OtBer: ®@opMa 3anucu KOMILJIEKCHOTO YU CJIA, MMEIOLIAsi BU/L
z=|z|(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHYECKOM, e |z| —
MO/1YJIb KOMILJIEKCHOTO YHCJIA, ( — APTYMEHT KOMILJIEKCHOT O
yHciIa
Pe3ynprar kakoi onepanuy HaJl KOMIIIEKCHBIMHA YUCIIAMH MOKET YK-2.3.1
OBbITh 3alIMCaH B BUJIE
|z1] - [z2| (COS(@1t@2) + isin(p1t¢2)) ?
OtBet: B TakoM Bue MOKeT ObITH 3alIHCAHA ONepalus
YMHOKCHHS KOMILICKCHBIX YHCeJ Z1 M Z2.
Pe3ynprar Kakoi onepanuy HaJ KOMIIJIEKCHBIMHA YUCIIAMHU MOKET YK-2.3.1
OBITh 3alMcaH B BUJE |Z1]:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Otset: B TakoM Buae MO:KeT ObITH 3aNIMCaAHA ONlePaALMS
JAeJleHUs] KOMILIEKCHBIX YHces Z1 U Z2.
3amanue 1. YK-2.V.1
1) KommuekcHoe yncino Z 3ammucalo B aNreOpandeckon u B VK-2.B.2
OIIK-1.V.1

TPUTOHOMETPHUUECKOH Popmax:

v 3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haiigure 12-10 crenens unciaa Z
OtBert:1

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#iTE
CBOI1 BBIOOD

Otset: [Ipu BO3BeJeHUM KOMILJIEKCHBIX YHCeJI B CTeNeHb 0oJiee

PAlMOHAJIBLHO UCIOJIB30BATH TPUTOHOMETPUUYECKYIO hopMy

3alMCH U 1elCTBOBATH MO0 CJIeAYI0NIeMY NPABUILY: NPHU




BO3BeJleHHH KOMILIEKCHOT0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucnosib3oBath ajreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomrmiekcHOe YncIio Z 3alicao B alreOpandecKon U B
TPUTOHOMETPHUYECKOU (hopmax:
13 w

ZI=54+i5/3= 10(cos 3 +isin )

Haiinute 3-10 cTenels uncia 7
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4ucia Bl HCIoIb30Ban? O00CHY#iTE
CBOM BBIOOD
OrtBet: Ilpu Bo3BeIeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb OoJiee
PAlMOHAJILHO HCII0/Ib30BAaTh TPUTOHOMETPUUYECKYI0 (hopmy
3allMCH M AelCTBOBATH M0 CJleyIoleMy NpaBujy: Npu
BO3BeJeHUHM KOMILJIEKCHOI'0 YHCJ/IA B CTelleHb MOAYJb YHCIa
BO3BOJMTCH B 3Ty CTelleHb, ApTYMEHT YMHOKaeTcs Ha
N0Ka3aTe/b CTeNeHH.
EcJin :xe ucnosb3oBath ajaredpanyeckyro ¢gopmy 3anucu, T0
He00X0AUMO B JAaHHOM cJIyyae 3 pa3a yMHOKMThH YUCJIO CAMO Ha
ceds1 (MJIM MCNI0JIb30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

3agandue 1.
1) Haiitu matpuny C = 44 + 3B% rae

2 -2
1 0 2
A=( ]B= —1 3)
-1 3 -3
3 —3
OTtBer:

C:(—lfﬂ ;f —12?1)

2) BeibepuTe u3 crimcka nuppPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JIJIs peIIeHUs TaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpumy € = 44 — 5B% rne

2 -2
1 4 2
,a1=[ )5= 1 4)
-1 3 -4
3 —3
OT1Ber:

VK-2.3.1
YK-2.¥V.3
OIIK-1.V.1




c=(s 5 1)

2. Bribepute u3 cricka nudpoBbie CpeaCTBA, KOTOPHIE MOT'YT
OBITH IIPUMCEHCHBI JJIA pEIICHUSA ,Z[aHHofI 3aa4yiu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny C = 24 + 3B% rae

2 -2
a=(4 3 e=( ¥)

—4 =3

OrtBer:

8 5 —8
€= (—m 18 —15}
2. Bri6epute u3 ciricka u@poBbIie CPEeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

1. Haitru matpumy € = 34 — 5B% rne

1 -2
a-(4 3 2e-(a 5)

—3
Ortser:
_ {2 5 -9
€= ( 4 -6 6 )
2. Bri6epute u3 cnricka 1M poBbI€ CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHoﬁ 3aJa4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B" rze

1 -2
a4 4 a2 )

—3
OrtBer:
7 13 17
C=
(— 14 24 -2 5}
2. BriGepure u3 crincka u@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOU 3aauH.




a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummure pe3ynbTaT ASUCTBUIN HAJ MAaTPULIAMH. VYK-2.3.1
A+0=...
OtBer: A
2. 3anuimmTe pe3yabTaT ACHCTBUN HAJl MaTPUIIAMHU
A+ (-A) =
Orteer: 0
3. Tlpomomxute hopmyny
9.
7(A+B)=
OtBer: 7A+7B
4. Tlpopomxute hopmyiny
5A-5B=
OtBert: 5(A-B)
5. Ipomomxute popmymny
2 X(4A)=
OtBer: SA
3aganue 1.
1) Haiitu npoussenenue Matpuil A * B, rae YK-2.V.3
2 & OIIK-1.Y.1
0 -2 —4
A= ( ) B= (n —z)
2 —4 5
2 0
OtBeT:
_—8 4
AB = (14 lﬂJ
2) Beibepute u3 crnincka UQpoBbIe CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JUTsI pellieHus JaHHOU 3agaun. OOocHyiTe
BbIOOD LK(poBOroO cpencTra
a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOM 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecneueHue, BKJIOYAIOIIee
00/1b111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) Haiitu mpomsBeaenune matpuil A * B, riae



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

Otger:
—-11 4
aB = )
7 -3
2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJjauu.

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

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BIYHCJIEHUSIMU H
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 3.
1) Haiitu npousBenenue Matpuil 4 * B, rie

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

2) Bwibepure U3 crricka 1(pPOBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI J1JIs peIlIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NpUMeHEHDI JJIsl pellleHus JAHHOH 3aaa4uu oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
001611101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBLIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUECM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OT1Ber:
—-11 6
AB =
( 4 22)



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

2) BriGepuTte u3 crincka mud)poBbie CPEACTBA, KOTOPHIE MOTYT OBITH
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOH aJiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue marpuil A * B, rye
2 3
4 —1 —4
Sy B P
1 —4 0
2 0
OTtBer:
-1 14
AB = (—z 11)

2. BeiGepute U3 criucka nudpoBeie CPeaCcCTBa, KOTOPBIE MOTYT OBITH
IMPUMCHCHBI JJIA PCIICHHA I[aHHofI 3aJa4u.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OT1BeT:29

2) OO0oCHYITE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpe/ieuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 2.
1) Haiitu onpenenutenb 2-ro MOPsIKa MaTPHUITBI

YK-2.V.1
OIIK-1.3.1



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

o
4 -5

OtBer: -22
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/Ib BTOPOro MOpPsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHEe JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

3amaunue 3.

1) Haiitu onpenenutelib 2-ro MOpsIKa MaTPHUIIbI
1 —3‘

s

OtBer: 23

2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh IpPOM3BeleHHe 3JIeMEHTOB BTOpPOH (M0004HOM)
AUATOHAJHN

3aganue 4.
1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHUS IJIeMEHTOB IIaBHOM IHATOHAIH
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

10 3

OtBer: -5
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4Tro0bl BHIYHMCJINTH ONpPele/INTe/]Ib BTOPOro MOpsiaKa
HE00X0UMO M3 NPOM3BEACHHUA 3JIEMEHTOB IVIABHOHM IHMATrOHAJIH
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JAUATOHAJIN




VK-2.V.1

1 2 -1 OIIK-1.¥.1
3amanue: naHa Mmatpuna | 3 1 2
4 -2 5
Haiinute anredpanueckue AOMOTHEHUS:
OtBet: 9
2. Ay
12. OrtBer: -7
3. Ay
Oteert: -5
4. A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-2.3.1
13. OTBeT: onpeenTe/b TPEYTroJbHOH MATPUIIbI PABEH
NPOU3BeIEHHUIO 3JIEMEHTOB IJIABHON IMaroHAaJIH.
O6o3HauuM Ay, A,, .., A — CTPOKU MATPULIBI U @y Ao v Oy - YK-2.¥.1
JNEUCTBUTENLHBIC YHCIIA. VK-2.B.2
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBI OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH dTOM JIMHEHHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +---+ CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBaIOTCS CTPOKU MATPHUIIBI?
OtBer: Takue CTPOKH MATPHIBLI HA3BIBAKOTCS JIMHEHHO
3aBHCHMBIMH
[TycTth MaTpuisl A u A y0BIeTBOPSIOT YCIOBHIO YK-2.3.1
A'‘At=AYA=E, rne E — enunnynas MaTpHIia n -To MOPSJIKa.
15. Kak Ha3pIBalOTCS TaKMe€ MaTPUIIBI?
OtBet: Takue MaTPHIBI HA3LIBAIOTCHA 00PATHBIMH MATPHIIAMH
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue YK-2.V.1
-1 2 -7 —4 -
A=( ) B=( ) OIIK-1.3.1
16. —2 5 —-17 -9

OTBer:

x=(5 5)




3amanwue 2. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 2 =9 —4
A_(E —4} 5_(23 10)
OtBer:
_ {5 2
X = [_2 _1)
3amanwue 3. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —-’-1-} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 19)
OTBer:
_ {5 4
X = [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
1 -3 14 5
A= B=
(2 —S) (34- 12)
OTtBer:
{5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBJISI€TCS IMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/b! pereHus CUCTEM JIMHEHHBIX alreOpandeckKux
ypaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs] CUCTEM JHHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

YK-2.3.1

19.

CpaBHHUTE YCIOBUS TPUMEHEHHUS METOJIOB PEIIEHUS CUCTEM
JUHENUHBIX ypaBHEeHUU. Kakoil MeTo/| pelieHust CUCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHCHHH MPUMEHSIFOTCS B TOM CIIydae, eclii
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI paBEH HYJIIO?

OtBert: Ecim onpegeanresib MATPUIBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJbKO METO/ UCCJIeI0BAHUS CHCTEMBI
JIMHEHHBbIX ypaBHeHuii I'aycca, npyrue Mmeroas! (MeTon
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

VK-2.V.3
OIIK-1.3.1

20.

CpaBHuUTE yCIIOBHS IPUMEHEHHS] METO/I0B PELLIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNsI CHCTEMBI JTMHENHBIX
anreOpanyecknX ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, €Cliu
MaTpuIila CUCTEMBI HE ABJISIETCS KBAAPATHOM?

VK-2.V.3




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINYE€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCilel0BaHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ie/INTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCIIOBUHM OJTHOPO/IHAs CUCTEMA JIMHEHHBIX YPABHEHUM
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYJIeBOe pPellieHHue TOI/Ia U TOJIbKO TOr1a, Koraa eé panr
MeHbIIe YHCJIA HEM3BeCTHDIX.

VK-2.V.1

22.

Kaxk HaspIiBaeTcsi iByMepHas cUCTeMa KOOPAWHAT, B KOTOPOM
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucjiamMu -
MOJIIPHBIM YIJIOM U TMOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.B.2

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOM KaXK/1asi TOUKa B
IPOCTPAHCTBE OIpeaesseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

YK-2.V.1
OIIK-1.3.1

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH OTPE30K.

VK-2.3.1

25.

Kak Ha3piBaeTcsi BEKTOp, HA4ajI0 KOTOPOTO COBIAAET C €r0
KOHI[OM?

OTtBeT: BekTOp, HAYAJI0 KOTOPOT0 COBMAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJI€BBIM BEKTOPOM.

YK-2.3.1

26.

ITo kakoit popmyiie onpeensercs CKaasipHOe TPOU3BEACHNE
BEKTOPOB?
OtBer: CkansipHoe NPOU3BeeHNE BEKTOPOB onpeeJisieTcs mo

dopmyae |dl = |b| = cosa

YK-2.V.1
OIIK-1.3.1

27.

ITo xakoil popmyse BHIYUCIAETCS CKATSIPHOE IPOU3BEIACHHE

BCKTOPOB F ub , €CJIM U3BECTHBI KOOPAWHATEI BEKTOPOB B
nekapToBoi cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/lcHHE BEKTOPOB ONpeAe/sieTcs: mo
dopmyne a b, +a,b, +a b,

VK-2.B.2

28.

[To xakoil popmyse BHIYUCIISAETCS BEKTOPHOE MPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBON CUCTEME
koopauHaT (X, Y, 2)?

OtBer: BekTOpHOE NpoN3BeAeHHE BEKTOPOB ONpPeAeasieTcs 1o
dpopmyie
(Y
X M 5
Xo Vo  Ea

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




I[To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?

YK-2.V.1

29. OTtBer: BesimunHa MoyJisi BEKTOPHOIO NPOM3BeAeHUSA
BEKTOpOB onpesesiercs o gopmyuie |al |E| « sin(ab)
UeMy paBHO pacCTOSIHUE OT TOYKH J10 TIPSAMOA? VK-2.B.2
30. OtBeTt: PaccTosiHNE OT TOYKH /10 IPSAMOIi PABHO J1JIMHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPSAMYI0.
3amanre 1. CocTaBUTh ypaBHEHHUE MPSMOM MPOXOAAIICH uepes YK-2.V.1
x+2 y—9
Touky M(2,4) 1 nepueHaUKyIAPHOM IPAMOI — = vy
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmenTOM
Otser:
¥y=-1,25x+6,5
3amanre 2. CoCTaBUTh ypaBHEHUE MPsSMOM MPOXOAAIIeH uepes
TOUKY M(1,—4) u NEePIeHIUKYISIPHON psAMO
—4x —5y+14 =10,
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 hUIIIEHTOM
OrtBer:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHE IMPSMOM MPOXOASIICH uepes
x+16 y—9
touky M(—1,—3) u napawiensHOU MpIMoii ) = "
3L OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duIeHTOM
Otser:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
touky M(1,—1) u neprieHaUKYIAPHOI npsiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOH C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3aganue 5. CoCTaBUTh ypaBHEHHE NPSAMON MPOXOAAIIEH uepes
x+1 y—6
Touky M(3,1) u nepreHuKyISIPHON MIPAMOIA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHHUS TMPSMOM C  YIJIOBBIM
K03 ULeHTOM
OrtBer:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX YK-2.3.1
2 KoopauHaTtax (X, Y, z)? OIIK-1.3.1

OTtBeT: B 1ekapTOBBLIX KOOPAMHATAX YPABHEHHE IUIOCKOCTH
(KaHOHHYeCKoe ypaBHeHHe IVIOCKOCTH)
Ax+By+Cz+D=20




33.

ChopmynupyiitTe  HEoOXOAMMOE U JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBert:

Jast Toro, 4yro0bl NpsiMasi U IJIOCKOCTh ObLIM NapaJliejbHbl,
HEO0X0AUMO U [J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIU K
IVIOCKOCTM M  HANPABJAKIIMHA BEeKTOpP NpPAMOd ObLIM
neprneHInKyJIAPHbI.

VK-2.V.1
VYK-2.B.2

34.

Kakum ypaBHEHHEM OINMCHIBACTCA TNIpsAMas, MHPOXOoAslias dYepes
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopaunaatamu (I, m, n)?

OTBeT: YpaBHeHHe NpsiMOii, mpoxoasieil yepe3 TOUKYy (Xo, Yo,

Z0) ¥ HMeEIOIIAsl HANPABJSIIOUIKNA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BU {°=}”= 0

m n

VK-2.V.1
VYK-2.B.2

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IMpsAMasd, Ipoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXOAsiIIei Yepe3 ABe TOUKH (X1,
X—X]_ — _}'—_}'1 — 2—2'1
Xy —x] ¥1—¥1 Z3—E)

Y1, Z1) M (X2, Y2, Z2) ©MeeT BU

YK-2.V.1
OIIK-1.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NMPSIMYIO C TOMOIIIBIO IBYX
IJI0CKOCTEH?

OtBer: YpaBHeHHE IBYX NepeCeKAIMIUXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

VYK-2.B.2

37.

C nomolpio Kakoi (opMyIIbl MOXKHO HAalTH YroJl MEXIY

IpSIMBIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (POPMYJIbI
aysag

|ﬂ__|'i|T_|l’ rae ¢y M ; — HANPaBJIAKINHE BEKTOPbI
1 2z

COs@ =

IMPAMBIX

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

38.

Hopwmaib k mmockoctu umeet koopauHaThl (A, B, C); koopauHaThl
HampaBJsitolero Bekropa npsimoid (I,m,n)/

C nomolpio Kakoi (OpMyJIbl MOXKHO HAaUTH YroJa MEXAY IpsIMON U
IUIOCKOCTBIO?

OTBeT: yroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

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

39.

[To xakoit popmyre MOKHO OTPEACTUTh PACCTOSIHIE OT TOYKH JI0
IIJIOCKOCTH?

Otset: PaccTosiHue OT TOYKH /10 IJIOCKOCTH PABHO
| Ay +Byg +Cay+D|
(Xo, Yo, Zo) KOOpAMHATHI TOUKH.

,rre (A, B, C)- kooparHaThl HOPMAJIH K TIOCKOCTH;

VK-2.V.1

40.

Hamnummre kaHOHWYECKOe ypaBHEHHE dJUTHIICA.

OtBer: KaHOHNYecKoe ypaBHeHHeE JJIJIMIICA MMeeT BH]
xz J,z
a® __b?

VK-2.B.2




Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI. YK-2.V.1
OtBer: KaHoHMYecKOe ypaBHeHHUE THNePO0JIbI MMeeT BU/
41. X2 2
Y 1
a® b?
Hamnumuire kaHOHWYECKOe ypaBHEHHE Mapa0oJIbl. VK-2.B.2
42. Oteer: KanoHn4eckoe ypaBHeHHe apadoJibl HMeeT BU/ OIIK-1.3.1
y:=2px
Bomnpocsr (3agaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera
Kon
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera
p p (sanas) 1 udd WHAMKATOpa
Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO IPOCKTHUPOBAHUS/BBIIIOJHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepederb TeM JUIsE KYpCOBOTO POSKTHPOBAHMS/BBITTOJIHEHUS! KYPCOBOM pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM AJIs KypCOBOTO MPOEKTUPOBAHMS/BBIIIOTHEHUS
B KypCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPESYCMOTPEHO
Bonpockl Ui mpoBeneHUs MPOMEXKYTOUYHOM aTTecTallMd B BHJE TECTHMPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISt TECTOB

Ne IIpumepHLIi IEpeYeHb BOIPOCOB JIJI TECTOB Kon
/1 PUMEp p p A WHJUKAaTOpa
TuIoBoM BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a, YK-2.V.1

OIIK-1.V.1
a a 2) -ag;
A:( 11 1:).
floy  (lon
2 o 3) ay,
Eé anrebpanveckoe
JIONIOJIHEHHE Ay, 4)  —ax
PABHO. .. Ortser: 3)
2 | U3 npuBeaéHHBIX di;  djz VYK-2.V.1
d d
MaTpuil oOpaTHbBIE 1) 21 22
0 a,
CYIIIECTBYIOT Y
MaTpHiI. ..




0 0 ayy
2) (III 0 333)
0 0 ag
A33 A33 Ay3
3) | 0 a; ap
0 0 a;,
@11 1z 3
4) |az azz az
0 0 0
OrtBer: 3)
Kakum metomom moxuo | 1)  I'. Kpamepa YK-2.3.1
CIINUTh CHCTEMY,
P y 2) K.®.Taycca
OTIPEICIIUTENIb OCHOBHOM
MATDHIIBI KOTOPOH paBeH 3) ¢ moMoIbI0 0OpaTHON MaTPHUIIBI
HYIIXO 4)  moOBIM ciocoboM
Orteer: 2)
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1
TOTJIa W TOJBKO TOTJA, | 2) PAHT MATPHUIBI CHCTEMbI paBeH
KOTJa. .. PaHry paclIMpeHHOi MATPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
Ortser: 2)
JIas BEKTOPOB @ H b | 1) BeKTOpHI mepreHIMKyISPHEI VK-2.¥.1
BBIMOJTHSIOTCS YCIOBHSL: 2) BEKTOPHI apaJlIeIbHbI OIIK-1.3.1
3) BEKTOpBI MapauieIbHbBI U HE MOTYT
by by b JIe)KaTh Ha OJTHOU MPSMOM
Gx Ay Az 4) BeKTOPBI JIeKAT HA OTHON MPAMON
TOT/A. ...

WIN NapajiebHbl

OrtBer: 4)




Bekropnoe 1) kommuHeapHoW TwIockoctH, B | YK-2.3.1
IIPOU3BE/IEHUE BEKTOPOB KOTOpOM JIe)KaT NEPEMHOKAaEMbIe

au b — 3T0 BEKTOD... BEKTOpPa

2) mepHeHIUKYJISIPHbIH
IUIOCKOCTH, B KOTOPO# Jexar
nepeMHOKaeMble BEKTOPbI

3) HyleBoH

4)  coBHamamOIMi C OAHHM W3

MNEPEMHOKAEMBIX BEKTOPOB

OrtBer: 2)
PaccrosiHue OT TOYKH 10 1) |Axg+Byy+C| VK-2.3.1
A2 RZAZ 12
TIIOCKOCTH MOKHO VAT+B VA+C
BBIUMCIIHUTD 1o 2) Ay As+B) Bo+C, Ca
I [
z 2 1 2 Z F
popmyie... \J'AJ_+E'J_ +'-':¢'\J|“12+Hz+fz
|.£‘1..‘l:u +B_‘I.’u +CZu +D|
3) s
VAZ+B? +C2
4) _ |"A:'J'1+"E':llz+:_'p| ___
VAT +B +C7ym™+nT +p°
Ortger: 3)
['eomerprueckoe Mecto | 1)  rumepOooit YVK-2.3.1

TOYEK TUIOCKOCTH, CyMMa .
2)  mapaboJoit

pacCTOSIHUM OT KaxI0i

U3 KOTOPBIX JO JBYX 3) OKPY>XHOCTBIO

JaHHBIX TOYCK 3TOH 4) JIJIATICOM

TUIOCKOCTH eCTh
Ortger: 4)

BEIMYMHA ITOCTOSHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHEHHUE 1) x+1  y-2  z—4 VK-2.3.1
OpsSMOM,  TPOXOJSIICH -3 2 4 OIIK-1.V.1
qepes TOYKY 2) x+1 . y+2 . Z+4
A(—1;2;4), : ? !
NEePICHIUKYISIPHO 3) x-1_ y-2 =z—4

-3 -2 -4
IJIOCKOCTH

3X-2y-4z+1=0




=+4

4) ﬁ = ¥z _

-3 -2 -4
OrBer: 1)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1
JUHEHUHBIX  YpaBHECHUMU 2)  x=0,y=1,2=-2
METOJIOM l"aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,z=-2
Oreer: 1)
11 | Beruucnute -1 -6 VK-2.¥.1
y (5 %)
2 -1y (1 -2 2 (7 2
(j_ 2 ) (3 2 ) ) (1 n}
0 o0
3 ()
7 2
9 (G )
Ortger: 1)
12 | lana matpuna 1) @Aas VK-2.V.1
OIIK-1.3.1
2) —aj
(%11 Gy
A_(ﬂ’ii “::)'
3) Qi1
Eé anreOpanyeckoe | 4)  —ay,
JIOTIOJTHEHUE Asy
Ortger: 2)
paBHoO...
13 | Matpuua AT 1) At-axa-at VK-2.3.1
Ha3bIBaeTcsl  oOpaTHOMU ) At-a=1
MaTpuIle A, ecim
BBITIOJHSETCS YCIIOBUE 3 A-A=A-AT=E
4) A'-4=0
OtBert: 3)
14 CKa.HSIpHBIM 1) ||5_£| | E| arccos o VK-2.3.1




MIPOU3BEICHUEM JIBYX

-+

HCHYJICBBIX BCKTOPOB (i

—

n b HaszwpIBaercs quciio,

2) |&||E| ctg a

3) |E||E| COS (¢

paBHoE. .. 4) |§||E|tga
OrtBer: 3)

15 | Yemy paBHO cmemanHoe | 1) O VK-2.¥.1
MIPOM3BEICHUE BEKTOPOB ) 1 OIIK-1.V¥.1
aba

3) -2
4) 2
Oreer: 1)

16 | YpaBuenue mpamoii, | 1) (x—a)+(v—>b)=0 VK-2.3.1
NpOXOMAIICH 4Yepe3 Be p) 2
TOYKH MOYKHO COCTaBHTh fzmnn mTR
110 q)OpMyJIe... 3) A(x—xD)+ B(}r—vﬂ) =0

4) F_Fu:k(x_xnj
Ortser: 2)
17 | I'eomerpuueckoe ™ecto | 1)  IlapabGomy YK-2.3.1
TOYEK, KOTOpBIE OIIK-1.3.1
2)  OKpYXHOCTb
XapaKTepHU3YIOT
SKCLEHTPUCHTET & >1 3) runepGouy
IpeCTaBIsAET COOO0i 4)  summnc
OrtBer: 3)
18 c 1) neicTBUTENBHOW OCBhIO YK-2.V.1
OtHowmeHne —
4 2) acuMnTOTON
Ha3bIBACTCH. ..
3) JIKCHEHTPUCHUTETOM
4) (oxambHBIM PAIHYCOM
Ortger: 3)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
3 -2 -4
OpsIMOH,  IPOXOASAIIEH OIIK-1.3.1




qepes TOUKY | )y _ _
3 2 4
A(—1;2;4),
x—1 V—2 z—4
NEPIEHIUKYIISIPHO 3) = =
-3 -2 -4
TUIOCKOCTH
x+1 V+2 Z+4
3X-2y-4z+1=0 4) = =
-3 -2 -4
OrBer: 1)
20 | Onpenenuts kakoe | 1) x”+y°-8x=0 VK-2.3.1
aBHCHHE JTMHUT .
P 2)  x=-2,/25—47
COOTBETCTBYET 3
napabosie. .. 3) -2x*+3y7-4x+15y+4=0
4)  x+4y-2y*-5=0
Otger: 4)

21 | Pemuts cuctemy | 1) x=0,y=1,z=-2 VK-2.3.1
JUHEMHBIX  ypaBHEHUU 2)  x=0,y=-1,7=2 OIIK-1.3.1
METOJIOM l'aycca

x+y+z=2 3) x=0,y=1,2z=2
2 —y+3z=10
—x+2y—z=-5 4) X:01 y=- 1, z=3
Ortger: 4)
22 | BpuuciauThb YK-2.3.1
-1 -1 4 -2 7 1
(1 1)'(3 2) 1) (—? n)
-7 0
2 (5 o)
1 0
) (; )
0 1
9 (5 7)
Ortger: 2)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-2.3.1

Ha TIpsaMoit y = —2X + 17

2) (-1;3)




3) (2,3)

4) (-2;1)
OTtBer: 2)

24 | Tlpsmassy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIlK-1.3.1
MOJIOKHUTEIBHBIM 3) arctg(2)

Hanpasienuem ocu OX 4) tg(2)
yToJl 0, paBHBIH. .. Ortser: 3)

25 | Yroa Mexy npsiMbIMH 1) tgg= ‘1:;55 YK-2.3.1
y=x+1 y=5%+3
ompenensercs o 2) tgop= ‘J.i;jE‘
dbopmyre: )

3 tge= |13+;—_f;;‘
Y wo=|ir]
Ortger: 1)

26 | Ilpy pemieHHH CUCTEMBI 1) g g‘ YK-2.3.1
JMHENUHBIX  ypaBHEHHI
{4211+—3?Z:=58 no | 2 i —ST‘

NpaBUITY Kpamepa 3) g 3?‘

onpenennuTeNns A HMeeT N

)3
Ortger: 2)

27 | Ilpu pemieHUu CHCTEMBI 1) (2;-1) YK-2.V.3
JIMHENHBIX YpaBHEHUI 2) wmerox Kpamepa HenmpuMeHUM
{xl—i- 2x,=0 3) (1;2)

4x, +8x,=1 5 (@21)
METOAOM Kpamepa Orger: 2)
HOJTy4€H OTBET. . ..

28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.3.1

JUHEWHBIX  YpaBHEHHIA 2) (0;1;0)




meromom Kpamepa: 3) (0;0;1)
Xy tx;—x3 =0 4) (1;0;1)
Efl__zii ii: ; g Ortser: 4)
29 | IlokazatenbHass Qopma ) V2 ei%n YK-2.3.1
KOMIUIEKCHOT'O YuCiia 3=
= -1 + | uMeeT BUL; 2) w,’Ze:
3) V2e'z
4) w.,"fe%
Ortger: 2)
30 | Moayib KOMITJIEKCHOTO 1) 0 YK-2.3.1
qpcna Z = —i paBeH: 2) 1
3) 2
4) 5
Ortger: 2)

Cucrema olleHUBaHMsI TECTOBBIX 3a/1aHUI:
1 Tun) 3amaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM OJIHOTO BEPHOTO OTBETA W3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6auioM, HEBEPHBIM OTBET WM €ro OTCYTCTBUE —
0 6amnos.
2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 00OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPAaBUIHHO
yKa3aHbl UGBl U MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IPU BHIOOpE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciiv JOMYIIEHbl OMIMOKU WIIN
OTBET OTCYTCTBYeT — 0 6auIoB.
3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJIIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CITH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3ULMM W3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
NO3UIUAMH Apyroro ctosdua). [lonHoe coBnazeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIU €ro oTcyTcTBHE — () Oaios
4 tum) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE ITOCIIEIOBATEIHLHOCTH CUYHUTACTCS BEPHBIM,
€CIIM TMPaBUJIBHO YyKa3zaHa BCS MocienoBaTelabHOCTh IHdp. [lomHoe coBmajeHue ¢ BEpHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv JOMyYIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Oayuios.
5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIHU OTBET
COBIIAZa€T C OTAIOHHBIM II0 COACPKAaHUIO M TONHOTE. [IpaBMIBHBIM OTBET 3a 3agaHHe
olLleHHBaeTCs B 3 Oaiua, eCiii JOIMyIIeHa O/IHA OMIMOKa \ HETOUHOCTb \ OTBET NMPAaBUIIBHBIN, HO HE
HOJHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommOKu \ OTBET HEMPaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 Jlunelinas u BeKTOpHas anredpa




|2 | AnanuTiueckas reoMeTpHs

10.4. MeTtoauueckre  MaTrepuaibl,  ONpEAENSAIolUe  MPOUEAYpbl  OLEHUBaHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallUU 00YyJaroUINXCs
'VAIL

11. Meroauueckue yKazaHus sl 00y4aroIMXCsl 10 OCBOCHUIO JUCITUTUINHBI

Ilesnpt0 TUCHMIIMHBL SIBJISIETCS — IOJY4YEHUE CTYACHTAaMH HEOOXOIUMBIX 3HAHMH,
YMEHUH M HAaBBHIKOB B 00JAaCTH aHAJUTHYECKOW T'€OMETPHH M JMHEHHOH anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O MPEJCTABICHUS CTYIEHTA; BOOOpa)KEHMsI; JIOTMYECKMX M  CUETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TMPH TPOBEACHUM OONBIIET0 00beMa BBIYHUCIICHHIA,
UCIOJIb30BAHUS MaTEMaTHKHU JJIS PELIeHUs KOHKPETHBIX 3ajay, o0ecliedeHue OCHOBBI IS
MIPUMEHEHUSI MAaTEMaTHYECKUX METOJIOB HCCIIEIOBAHUS, MOJEIUPOBAHUS, IPOCKTUPOBAHNUS,
ONUPAIOLIYIOCS HA JaHHYI JAMCLUUIUIMHY, KOTOpbIE UIpaioT Bce OOJIBLIYI0 pOJIb B
COBPEMEHHOM HayKe U TEXHUKE.

11.1. Meroauueckue yKazaHus IS OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MaTepuala — JOIMYEeCKH CTPOHHOE, CUCTEMHOE,
ri1y0ooKoe M sICHOE U3J0XKeHue ydyeOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIMH B
paMKax IUCIUILIMHBI HE B TOM, YTOOBI IMOJIYYUTh BCIO MHPOPMALIUIO 110 TEME, 2 B OCBOCHHH
(GbyHIaMEHTaJIbHBIX NpoOJIeM JUCLUIUIMHBL, METOAOB HAY4YHOTO IIO3HAHMs, HOBEHMIIMX
JOCTIKEHUH HaydyHOH MBICIU. B ydaeOHOM mporiecce JIeKIHs BBIOIHIET METOI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpPMAlMOHHYIO (YHKIMH. JIeKuus pacKpblBaeT MNOHATUHHBIN
anmapaT KOHKPETHOM o0iacTu 3HaHuA, €€ MNpoOJeMbl, JAaeT LeNbHOE MpPEICTaBIECHUE O
JUCLUIUIMHE, I0Ka3bIBAET B3AUMOCBSA3b C JPYTUMHU JUCLUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCS LEIEBOI YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— MOJIy4€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPENOAaBaTeeM;

— pa3BUTHE TNPOPECCHOHAIBHO-IEIOBBIX KauecTB, JIOOBU K TpPEeaMETy H
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIIUICHHUS.

— NOSBJICHME HEOOXOIUMOIro HHTEpeca, HEOOXOAMMOIo JUIsl CaMOCTOSATENbHOM
paboThI;

— MOJIyYE€HUE 3HAHUI O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKW M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OMIKAMIINE TOJIbI;

— Hay4yuThCS METOIMYECKH oOpalaThiBaTh MaTepuall (BbIAEIATH IJIABHBIE MBICIH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, HOBTOPSTH HUX B  Pa3IUYHBIX
¢bopMyIHpoBKax);

— MOJIy4€HUE TOYHOTO MOHUMAaHMsI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JIeKIMOHHBI MaTepual MOXKET COINPOBOXKIATbCS JEMOHCTpalUMeld CIaijoB |
WCIOJIb30BAHUEM DAa3/aTOYHOIO MaTepuana MpU TMPOBEICHHUHM KOPOTKHX JUCKycCHl 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/IEIbHBIX TEMATUK IO TUCIUILINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:
— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmumoctpupyronme npuMepsl.




11.2. Metoau4ueckue ykazaHUs Uisi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX

3aHITHU

[IpakTHdeckoe 3aHATHE SBISETCS OAHOW U3 OCHOBHBIX (DOpPM OpraHU3aIluu y4eOHOTO

mporecca, 3akjIlYarollelics B BBIIOJHEHUH OOYy4YalOUIMMHCS 1OJ  PYKOBOJICTBOM
mpernojaBaTeliss KOMIUIEKCa y4eOHBIX 3aJlaHui ¢ IIeNIbI0 YCBOCHHUS HAyYHO-TEOPETUUYCCKHUX
OCHOB Y4eOHOH JUCIMIUTUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOU
NEeSTELHOCTH.

]_IeJ'IBIO MNPAaKTUYCCKOro  3aHATUA  JIA 06yqafo1ueroc;1 SABIICTCA  IIPHUBUTHC

06yan0meMc;1 YMGHI/If/'I 1 HaBBIKOB HpaKTHHGCKOﬁ JACATCIIBHOCTH I10 1/13yqaeMop”1 JUCHUIIIINHC.

[Tnanupyemble pe3ynbTaThl IPU OCBOSHHH 00YYaIOMIEMCsI TPAKTHUECKUX 3aHATHIH:
3aKperuieHue, yriryojaeHue, paciiupeHue U AeTalu3anus 3HaHUH P PeIeHUH KOHKPETHBIX
3aj1a4;
pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOSITEILHOCTH MBILIUICHUS, TBOPUYECKOM
AKTUBHOCTH;

OBJIaJICHHE HOBBIMH METOJIaMH U METOAMKAMH M3yYCHHSI KOHKPETHOW y4eOHOI
JMCIUIIIIMHBL;

BBIPa0OTKa CITOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TIOTYYEHHBIX 3HAHUH ISl BHITIOJTHEHUS
3aaHUi;

o0ecrieueHne palMoOHaIbHOTO COYETaHNs KOJUICSKTHBHOM Y MHANBUYAIbHOH (HOpM
o0OyueHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— IIO3HABAaTCJIbHAsA,

— Pa3BHBArOIIAA;

— BOCIIUTATCJIbHAsA.

IIo XapaKTCPy BBIITOJIHACMBIX O6y‘~IaIOIIII/IMC$I 3a11aH1/1171 M0 MPAKTUYCCKUM 3aHATHUAM

MOAPAa3ACAOTCS Ha:

— O3HAKOMUTCIIBHBIC, IIPOBOAMMBIC C MNCJILIO 3aKpPCIUICHUA HW KOHKPCTU3AIUU

HU3YUYCHHOI'O TCOPECTUUCCKOTO MaTCpuala,

— AHAJIMTUYCCKHUEC, CTaBAIIUC CBOEH IIEINIbIO MMOJIYYCHHUC HOBOM I/IHCI)OpMaI_II/II/I Ha

OCHOBC (I)OpMaJ'II/BOBaHHLIX MCTOJOB,

— TBOpPYECKHE, CBs3aHHBIE C TIOJIY4YeHHEM HOBOM  HMH(OpMauMd  MyTEM

CaMOCTOATCIIbHO BI>I6paHHI)IX MoAXOJ0B K PCIICHHUIO 3a1a4.

cDOpM]’::I opraHu3atv IMPAKTAYCCKUX 3aHATHH OMPCACIIIIOTCA B COOTBETCTBHUU CO

CHeU(PUIECKUMH OCOOCHHOCTSIMHU y4eOHON TUCILUIUIMHBI U 1ensiMu o0ydeHus. OHU MOTryT
IIPOBOAMTHCS:

B MHTEPAKTUBHOMU (hopMe (pelieHrne CUTYallMOHHBIX 3aja4, 3aHATUS 110 MOJIETUPOBAHUIO
pEeaNbHBIX YCIOBUMN, JEIOBBIE UTPBI, HITPOBOE MPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHS,
BBIE€3/IHBIC 3aHATHS B OpraHu3aluy (IpeanpusThs), 1eJI0Bas yueOHas urpa, pojenas urpa,
MICUXOJIOTMYECKUI TPEHUHT, Keiic, MO3rOBOM IITYpM, TPYIIIIOBbIE JUCKYCCHH);
B HE MHTEPAKTUBHON (opMe (BBIIIOTHEHHE YIIPAKHEHH, PEIIEHUE TUIIOBBIX 3a/1ay, pelieHue
CUTYAlLlMOHHBIX 3a/1a4 U JPYTOe).

MeTtoauka NpoBeACHUs MPAKTUUECKOTO 3aHITHUSI MOXKET OBITh PazIU4YHOM, MPH ITOM

BaYKHO JOCTHIKEHUE OOIIEN LeTH TUCIUILINHEL

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI
[IpakTuueckue 3aHATHS HAUMHAIOTCS C 3alMCH B OJKypHaJl NpernojaBarens

MPUCYTCTBYIOIIUX CTY/AEHTOB. 3aTEM OOBSBIISIETCS TeMa MPAKTUYECKUX 3aHSATHI.

IIpenonaBaTenbs 4YuTaeT yCIOBHE 3alauyd M IIPEUIaraeT CTYAEHTAM CaMOCTOSTEIbHO
peummMTh 3a1ady, MCHOJIb3ys 3HAHUSA, INOJYYEHHBIE CTYJIEHTOM Ha JieKiuu. CTyJIeHT,
KOTOPBIN

CryneHT, nepBbIM PELIMBIINN 3aady, BBI3BIBACTCA K JOCKE. B ciydae ecim CTyaeHT

MPAaBUIIBLHO PELIMII 33/1a4y, OH moiydaeT 5 6amioB. Ecnu cTyaeHT pemraer 3aaqy ¢ HOMOIIBIO



mpernojaBaTens, To mnoiydaer 4 Oamuia. 3aTteM, B KOHIIE CEMECTpa, OLEHKU CTYAEHTOB
(BKJTIOYAS OLIEHKY TIOCEIaeMOCTH ) TTePEBOAATCS B OOHYCHI (KadecTBO) oT 0 10 5 O6aiioB. OtH
O0HYCBI JOOABISAIOTCS K 001IeH cymMMe 0ayIOB B paMKaxX MOYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTaM BbIAaeTCA JIOMAlllHEE 3a/laHhe B BHUJE 3aJad, KOTOpble OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. MeToauueckue yKazaHus JUisi 0OY4arOIIUXCS MO MPOXO0KACHUIO CAMOCTOATEIHHON
paboThI

B xoze BBINOTHEHUS] CaMOCTOSATENBHONW pabOThl, O0YUYaAIOUIUIiCS BBHIIOIHSAET paboTy Mo
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 06e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAsE padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paldoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHWU W CHUCTEMAaTH3aIlMH NPUOOpPETaeMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKUA IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH ~ CAMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIUILTUHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJBHBIX Pa0oT (A1 00ydaromuxcs
10 32049HOM (hopMe 0OyUeHHS).

11.4. Metoauueckre yKazaHusl [UIsi OOYYarOIIMXCA MO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISl YCTIEBAEMOCTH.

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IETbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCITUTIAHBI.

B Teuenune cemectpa B cucteme nauctaHiuoHHoro oOyudenuss I'VYAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAaOOTHl MO pPEIIEHUIO 3aJad U OJUH
TEOPETHYECKH Onpoc (MepedeHb BOMPOCOB Ul TECTOB pa3MmelieH B «baHke BOIpPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYAYT YYUTHIBATHCS MPH MTPOBEACHUHT
IPOMEKYTOUHOW  arrecTandud (IPU  HCIOJIB30BAaHMM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMS, KaXIbIi BUJ KOHTPOJIS OLIEHUBAETCs B Oaiiax, U3 KOTOPBIX (OpMHUpPYETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalHH.

[IpomexxyTounass  arrectanss  OoOyyaroIIMXCs — NpeAycMaTpHBaeT  OLCHMBAHUE
IPOMEKYTOYHBIX ¥ OKOHYATEIFHBIX PE3yJIbTaToB OOydeHHs 1Mo auciuruinHe. OHa BKIIIOYAET B
ce0s sK3aMeH — (hopMa OIIEHKH 3HAHUH, TOJIyYeHHBIX 00yUJalomMUMCs B TIpoliecce U3ydeHus Beei
TVICIIATUTMHBI WJTH €€ YacCTH, HaBBIKOB CAMOCTOSITENILHOW pabOTHI, CIIOCOOHOCTH TMPUMEHSATh WX
JUIS pPEUIeHHs NPAaKTUYEeCKUX 3aJady. OK3aMeH, KakK IpaBWIoO, MPOBOJUTCS B MEPUOJ
IK3aMEHAIIMOHHON CECCHMU ¥ 3aBEpIIaeTCsl aTTECTAIIMOHHON OIEHKOH «OTIMYHOY», «XOPOIIO»,
«yJIOBJIETBOPUTEIBHOY, HEYIOBJIECTBOPUTEIHHOY.

Cucrtema OIEHOK MPH TPOBEIECHUH MPOMEKYTOUYHOW aTTECTAIIMU OCYIIECTBISETCS B
cooTBEeTCTBUM ¢ TpeOoBaHusMu [lonokeHuit «O TeKylleM KOHTPOJE YCINEBAEMOCTH U
MPOMEeXyTOuHOH arrecranuu ctyneHToB ['YAII, oOywatomuxcs mo mporpammam BBICHIETO
obpazoBanus» U «O MOJIYIbHO-PEUTHHIOBON CHUCTEME OLIEHKH KadecTBa yueOHOH paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadenpoit




