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(enepanbHOe rocy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTeIbHOE YUPeXKACHHE BBICLIETO
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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarnpaBjeHuto noarotoBku/ cneruanbHocTH 09.03.01 «MHpOpMaTHKA M BBIYUCIUTEIbHAS
TEXHHKA» HampaBieHHOCTH «[IporpaMMHBIE CHUCTEMBl aHaM3a, OOpa0OTKM | Tepenaadu
naHHbIX». Jlucuurummaa peanusyetcs kadeapoit «Nely.

JlucuurinHa HarelneHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX 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 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaJIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

CopepxaHue JTUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMILUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEHMHBIX YpPaBHEHHM, JHMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Tpolecca: JeKyuu, NpaKkmudecKkue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#i IHUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIOUIUME BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0YUEHUS 1O AUCIUILTHHE
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 CHUCTEMBbI BBICHIETO OO0pa3oBaHHUS COBPEMEHHOTO CHEHHAIACTa M H3Yy4yaeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; IO3BOJISIET J€MOHCTPUPOBATH LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILEHHs MPUKIAIHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HAYyKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUNTeNIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUsI KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCUIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHWsS JUYHOCTH WENBIO IMOATOTOBKH IO JAHHOW JWCIHILIINHE
aBiseTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTeIbHON YacTu 00pa3oBaTeIbHON MPOrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3YJIbTATOB 0OYUYEHUS MO JUCLUILUINHE, 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.

Tabnuna 1 — [lepeuenb KoMIeTeHIMI U UHAUKATOPOB UX JTIOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

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

VYK-2 Cnocoben OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4
3a/a4 B paMKax VYK-2.Y.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIEHHOM IIeNTM | OCTaBJIEHHOMU 11eNu U (hOpMYIUPOBaTh
U BbIOUpaTh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTh IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

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

KOMIETEHIINU

peLIeHus, UCXOA U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB U
OrpaHUYEHUI

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

VK-2.B.2 Bi1ageTh HaBbIKaMH BbIOOpa
ONTUMAJIBLHOTO CTI0CO0a pelIeHus 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Cnocoben

MPUMEHSITD

ectrectBeHHOHayuHble | OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTHUKH,

U OOlIeHH)KEHEpHbIE | (DU3UKU, BBIYUCIUTEIHHON TEXHUKH U

3HaHUS, METOJIbI IpOorpaMMHUpPOBaHUS
OBIIeNPOdECCHOHATbHBIC MaTeMaTU4YeCKOro OIIK-1.Y.1 yMeTs pemiath CTaHIapTHbIE
KOMITETCHLIH aHayM3a u npodeccuOHaIbHBIE 33/1a4H C

MOJIeJTUPOBAHUS, MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U

TEOPETHYECKOTO 1 OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB

HKCIIEPUMEHTAJIBLHOTO | MaTEMAaTUYECKOT0 aHallu3a U

UCCIIEI0BaHUS B MOJCIIUPOBAHUS

npodeccuoHanbHOM

JIESATEITLHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IPH
W3YYCHUHU B BY3€ KaKuX JIMOO TUCITUTUINH.
3HaHus, MOTYYEHHbIE IPU M3YYEHUU MaTepuasa JaHHOW TUCLUILIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0beM u TpyI0EeMKOCTh JTUCIUILIAHBI
Jlarable 00 00mIEeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTUHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEICTABIICHBI B
tabnuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3aHamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas padboma, Bcero (4ac) 76 76
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH TUCIUILTAHBI IO pa3jeiaM U BUIAM 3aHSATHI.
Pazgenbl, TeMBbI TUCITUTIITUHBI M UX TPYAOEMKOCTH IPUBEACHBI B TAOTHIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasiesnbl, TEMBI AUCIIUTLTHHEL Jlexwmn | T13 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. KoMIutekcHbIC YnCiia H MaTPHUIIBI 6 8 12
Paznen 2. CucteMbl TUHEHHBIX ypaBHEHUMA 6 9 12
Paszen 3. JIunelinble IPOCTPAHCTBA 5 0 12
Paszen 4. Bekropsl 6 8 10
Paszen 5. IIpsmas Ha IIOCKOCTH 4 4 10
Paszen 6. IIpsiMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE 4 5 10
Paznen 7. KpuBbie BTOpOro nopsiaka 3 0 10
Hroro B cemectpe: 34 34 76
Hroro 34 34 0 0 76

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tabmuna 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHKJIA
Howmep pa3zznena Ha3Banue u conepkaHue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

1. [lonsATHE KOMIIIIEKCHOTO YKcia. JIeWCcTBUA HaJl KOMIUIEKCHBIMU YHCIIAMH B
anreOpandyeckoit ¢opme. JleHCTBHS HaJ KOMIUIEKCHBIMU YHCIaMHU B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO uncia. (2 gaca)
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIOHMPOBAaHUE MAaTpULL.
YMHOXeHUE MaTpuIl. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpuIl (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpudHbli METOJ PEIICHUS JMHEHHBIX
ypaBHeHwHiA. (2 yaca)
Mertoa Kpamepa. Meton ["aycca. (2 yaca)
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBIE BEKTOPBHI KBaJPAaTHBIX MaTpuLl.
DyHKIIUM OT KBaJIpaTHBIX MaTpull (2 yaca)
3. Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl. JluHeliHble mpeoOpa3zoBaHMs. Marpuua  JIMHEHHOro
npeoOpaszoBanus. (5 yacoB)
4. I'eomeTrprueckue BekTopsl. OCHOBHBIE ONpenencHus. JInHelHble onepanun
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHatsl.
CucTeMbl KOOPAMHAT HA TUIOCKOCTH M B IPOCTpaHCTBe (4 yaca)
CkanspHoe npou3BeIeHUE BEKTOPOB. BEKTOpHOE MpON3BEAEHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BeIEHNE BEKTOPOB. (2 yaca)
S. VYpaBHEHHs NPSAMON HA IUIOCKOCTH. 33Jladyd HAa COCTABJIICHHE YpaBHEHUU
npsiMoid. (2 Jaca)
VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHME OT TOUKM 10 IpsMOM Ha
MJIOCKOCTH. PaccTosiHre MEX Ty mapajuieIbHBIMUA NPSMBIMU. (2 gaca)
6. YpaBHEHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)




Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKIY NPSAMBIMU B MPOCTPAHCTBE. YTOJ
MEXIy MpsMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne Mexxny napajijiesIbHBIMHM IUIOCKOCTSAMH. PaccTosiHue oT TO4ku
JI0 IIPSIMOY B TPOCTPAHCTBE. (2 yaca)

7. Onmnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsaka. KaHoHnueckue ypaBHeHUs1 KpUBOM BTOporo nopsjka (3 Jaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakKTHYECKUX 3aHATHI U UX TPYJOSMKOCTh ITPUBE/ICHBI B TAOIHIIC 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

Ne
/o

TeMbl MPaKTUYECKUX
3aHATUU

DopMBbI MPAKTUYECKUX
3aHATUNA

TpynoemMKkocTsb,
(dac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
(1ac)

No
paszaerna
JIACITAII

JIAHBI

Cemectp 1

JlericTBUS HAJ
KOMILIEKCHBIMH
YUCJIAMU B
anreOpanvdecKom
dbopwme.
Tpuronomerpuueckas
dhopma
KOMIIJIEKCHOT'O YHCJIA.

Pemenne 3agau

JlericTBUS HAL
KOMILJICKCHBIMU
YHCIaMU B
TPUTOHOMETPUYECKON

hopme

Pemenne 3agau

JIuneiiHpie onepanuu
HaJl MaTpULIAMHU.
TpaHcrioHnpoBanue
MaTpuL. Y MHOKECHHE
MaTpull

Pemenne 3agau

KonTponbnas pabota
Nel

Pemenue 3agau

Brruncnenne
OIIPENECITUTENEN.
OO6parnas maTpuria.
Pemrenne MaTpuyHbIX
YPAaBHEHUM.

Pemenue 3agau

MarpuuHslii METON
pEILIEHHS CUCTEM
JIMHEMHBIX
ypaBHeHU. MeTton
Kpamepa

Pemenne 3anau

Meron I'aycca

Pentenue 3anau

KonTponbnas pabota
No2

Pemenne 3anau

Paznoxxenne
BEKTOPOB 10 0azucy.
Brruucienue

Pemenne 3agau




KOOp/MHAT TOYCK B
o01eit 1eKapToBoi
CHCTEME KOOPJIMHAT.
10. CkansipHoe Pemenue 3anau
MIPOU3BEICHUE 2 4
BEKTOPOB
11. BekTopHoe u Pemenue 3amau
CMEIIIaHHOE 5 4
MIPOU3BEIICHUS
BEKTOPOB
12. | KontponbHas paboTa Pemenue 3amau
2 4
No3
13. | VYpaBHeHHs npsMoid Pemenue 3amau 5 5
HA TUIOCKOCTH.
14. | 3amauu Ha IPAMYIO Pemenue 3amau 5 5
Ha TUIOCKOCTH
15. | Ilpsimast ¥ TUIOCKOCTD Pentenue 3amau 5 6
B IIPOCTPAHCTBE
16. | KonTponpHas pabora Pemrenue 3anau
3 6
No4
Bcero 34
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TA0IHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTOPHBIX padbOT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHue/ BHIIOIHEHUE KYPCOBOM pabOThI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodrenbHas padoTa 00y4aronmxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEEHBI B TabIuUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac yac
1 2 3
N3y4eHne TeOpeTUUECKOro MaTepuana 19 19

nquctumingel (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJO
ycneBaemoctu (TKY)

22 22

Jowmamaee 3ananue (J13) 18 18

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpOMEXyTOYHOMN
arrectanuu (I1A)

17 17

Bcero: 76 76

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puaibl IJIA CaMOCTOSTEILHOM pa60TbI 06yqa101111/1xc;{ YKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX W3aHUN

[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMILISIPOB B
Ug_ll_nill;/ec bubnuorpadudeckas ccpuika OndIMoTeKe
(KpoMe AIIEKTPOHHBIX
AK3EMILTSPOB)

YK 514 BBK Bbexnemuniera JI.A., [lerposuy A.1O., Uybapos U.A. 200
22.151 642 COopHUK 337249 TI0 aHATUTHYECKON TEOMETPHH U

JUHEHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.

beknemuiera. — 2-e u3a., mepepad. — M.: DUSMATIIAUT,

2006. — 496 c.
YK Kazakos A.Sl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Ananutraeckast reomerpust: yue6. [Tocobue / CII6.:

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | beknemumies, /I.B. Kypc ananuTudeckoil reoMeTpuu U ObC Jlanb
m/book/58162 JTMHEHHOMN anreOpsl. [DIeKTPOHHBIN pecypc] —

OnexrpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemurera, JI.A. COOpHUK 3a/1a4 M0 aHATUTHIECKOM 3BC Jlanb
m/book/72575 T€OMETPHH U JIMHEIHO# anredpe. [DIeKTpoHHBIH pecypc]

/ JI.A. BexnemuiieBa, J1.B. beknemues, A.1O.

ITerpoBuy, U.A. UybapoB. — Dnexrpon. nqan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. Y. Hauana nuneiiHo# anreOpb! u OBC Jlanb
m/book/71997 aHaIMTHYECKasi reoMeTpust : yueObHoe mocobue / A. 1.

HoBukoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un MOBBIIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / 1. B. HBanos, O.

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

penaxnuei U. B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS 9BC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-€ u3g-e, UCp. U A0I. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc ananuTu4deckoii reoMeTpuu U OB5C Jlanp

om/book/58162

TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —
13-e uzn., ucnp. — Canxr-Ilerepbypr : Jlansp, 2015. —



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

448 c.

https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matemaruka. JInHeitnas 9BC Jlaus
om/book/48192 anreOpa U aHaTMTHYECKAsk TeOMETpHs : yueOHOe mocodue
/ II. C. I'eBopkstH. — Mocksa : DU3MATIJIUT, 2011. —
208 c.
https://urait.ru/bco | JTuneiinas anredpa U aHATUTHYECKAs TEOMETPHS:
de/436467 y4eOHHK U TPakTUKYM 1uist By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHrkoBOM. — MockBa:
M3marenscTBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburo, U. X. Jluneiinas anrepa u

0de/493221 aHATMTHYECKasi TeOMETpHs: yueOHOe mocooue s
By30B / . X. CabutoB, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mockpa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomosa, E. I". Jluneiinas aareopa u
00e/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHuit:

yueOHoe nocobue it 0akanaBpuara U CreluaaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
N3narensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6ue ais By30B / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u31. - Mocksa : 3natenbcTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OPMaLIMOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 0OpPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL agpec HaunmeHnoBanue

http://www.math-net.ru OO0mepoccuiicKkuii MaTeMaTHYeCKHA TOPTAa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOI0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepedeHpb uConb3yeMOro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne /1t Haunmenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca Mo AUCIUILTUHE

[Tepedens WCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tadmmie 11.



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuun
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | YueOnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, PYIIIOBbIX U HHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUICHUS, CITyKale s
IpeJCcTaBIeHUs yueOHOM nHpopmay 60IbLION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMIOHHOTO 000PYI0BAHUS

2 YyeOHast ayTuTOpus A IPAKTHUECKUX 3aHATUH, 3aHITHIA yi. I'actenno, 1. 15,
CEMHUHAPCKOT0 TUIIA, TPYNIIOBBIX U WHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOMN
arrectanuu. OcHamenue: Crienuanu3upoBaHHas MeOeIb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CITy>KaIHe JIs
npecTaBieHus yueOHoM nHpopmanuu 60Jab1I0N ayJUTOPHH;
MIEPEHOCHOM HAOOpP IEMOHCTPAIMOHHOTO 000pYI0OBaHUS

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJISl POBEICHHSI TPOMEKYTOUYHOM aTTeCTAINH

Bug HpOMe)KYTOHHOﬁ aTTeCTalln Hepequb OICHOYHBIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBe/ieHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOW IJUTEPATYpHI,
TECHO IIPUBS3bIBAET YCBOECHHBIE HAYYHBIE MTOJIOKEHMSI C IPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

— yMesi0 000CHOBBIBAET U apI'YMEHTUPYET BBbIIBUTAEMbIE UM UJIEH;

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHSITHA.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicst TBEpI0 YCBOMII IPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JEsITEIbHOCTHIO
HAIpPAaBIICHUS;

— apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,

— BJIaJICET CUCTEMOM ClelMaIn3uPOBAHHBIX OHSITUH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaroluiicss yCBOMJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHNYU BHIBOJIOB H 0000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU MPOOJIEM B KOHKPETHOM HalPaBJICHUM;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taduumie 15.

Tabnuia 15 — Borpocs! (3agaun) 115 9Kk3aMeHa

Ne i/ [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa Kon
MHAMKATOpa
YK-2.3.1
3ananue 1.
1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i)=* (6 + 5i)
OTtBert: 20+37i
1 2) BepHo nu yrBepxkaeHue: «JleificTBUTENbHAS YacTh

OTtBer:

MIPOU3BEICHNS KOMIUIEKCHBIX YHCEN B alireOpanyeckon popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTBepaaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJl B ajredpanmvyeckoi ¢opme 3amucu
BbIYMCJISIETCH KaK Pa3HOCTh NPOMN3BeIeHUs

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeill M NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3ananue 2.
1) BbuHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHo su yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK PA3HOCTD IIPOU3BEICHUS
JEUCTBUTEIIBHBIX YaCTEH U NPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«JleicTBUTEIbHAST 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAEHUSl JeMCTBUTEJIbHBIX YacTeil u
NMpOoU3BeleHUs] MHMMBbIX YacTell COMHOXKUTeJIe»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMILUICKCHBIX YHCET B
anreOpanyeckot hopme 3arnucu
(7 + 4i) * (4 — 3i)

OtBert: 40-5i

2) BepHo su yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXxHUTeNe». OTBET apryMeHTUpYHTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«/leHcTBUTEIbHASA YACTh NPOM3BEACHUSI KOMILNICKCHBIX YHCEJI B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/SETCH KaK Pa3HOCTh
NPOU3BE/ICHUs] JAeHCTBUTEJBHBIX 4YacTed M INPOW3BeICHHUS
MHHMBIX YaCTell COMHOKHUTEEi»).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

OtBert: 52-77i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3alMCH BBIUUCIISIETCS KaK MPOU3BEICHUS] MHUMBIX YacTen
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.

Otsert: HesepHo (BepHBIM 0TBETOM SIBJISIETCH
yTrBep:xkaeHue: «JlediCTBUTEJbHASE YaCTh INPOM3BEIEHUs




KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCIAETCH Kak Pa3HOCTH NMPOMN3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHNUs] MHUMBbIX YacTel
COMHOKUTeJIe»).

3amanue 5.

1) BbruHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(9 4+ 6i) (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYMCJICHHUS IPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYHUTE.

Oteer: BepHo (IIpu 3TOM HY»KHO YYUTHIBATh, 4TO 2= - 1)

3ananue. YK-2.V.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) Bepuo aum yrBepkacHHE: «JI7S BBIUKCICHHUS POU3BEIACHUS
KOMIUIEKCHBIX ~ YHCEJl  HEeoOXOoJAMMO  3amWcarh  HMX B
anreOpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBepP KIACHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOM (popme MOIYJ1b pe3yJjbTara
BBIYHCJIAETCH KAaK INpPOHU3BeJeHHe MOAYyJed MHOXKUTeJed, a
apryMeHT 4McJIa PABEH CyMMe apryMEHTOB COMHOKUTeJIei»).
3anaHue. VK-2.V.3
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

TPUTOHOMETPUYECKOH (hOopMe 3aIUCH.
T ' ' T
Z, 1D(casg— +i sm;]

T . . 13

Z; 5(cos-+izing)

OtBer: 2 (msg +isin E) =3 +i

2) Bepno nm yrtBepkaeHue: «[Ipy BBIYHMCIEHHH YaCTHOTO
KOMIIJIEKCHBIX YUCEJI MOJYJIb U apIryMEHT pe3yJIbTaTa sBIISI0TCA
pe3yJIbTaTaMH ACJICHUS MOAYJS ACIMMOTO HAa MOAYJNb JACIUTEIIS
U apryMeHTa JAeJuMOro Ha aprymMeHTt jaenutesns». OTser
obocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISICTCSl YTBep:KICHHE:

«IIpn BBIYMCIEHHMH 4YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOIYJIb

pe3yJabTara sBJseTCH pe3yJbTaTraM JAeJIeHUss MOAYJIs 1eJTHMOro




HAa MOAYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh apryMeHTa
AeJUTeNs U ApTYMEHTA 1eJTUMOr0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cosQ+ising), Kak Ha3bIBAIOTCS B ATOW 3amucH |z| u ¢?

OTtBer: ®opma 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT O
yucaa

VK-2.B.2

Pe3ynbpTaT KaKoi onepanyy HaJ KOMIUICKCHBIMA YHCIIAMH MOYKET
OBITH 3aIIHCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(pr+e2)) ?

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
YMHO:KEHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

Pe3ynbTar Kakoi onepanuy Hajl KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET OBbIThH 3aNHCAHA OIepalus
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

OIIK-1.V.1

3aganue 1.
1) KowmrmuiekcHoe unciio Z 3aucalo B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'nE]
Haitnure 12-10 crenedp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJjiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aMMCH M IeliCTBOBATH MO CJIeAYIIeMy NpaBujy: npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJIA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin ke ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKON (popmax:

ZI=54+i5/3= 'LEI{cusg 4 isin g]

Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? O00CHY#TE
CBOI1 BBIOOD
Ortser: Ilpu Bo3BeeHHH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee

YK-2.3.1




PAlMOHAJIBHO UCIO0JIb30BATH TPUTOHOMETPUUYECKYI0 (hopMy
3alUCH U 1eliCTBOBATH MO CJIeAY0IIeMY NPaBUJLY: IPH
BO3BeJleHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucno/sib30Bath ajreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJI0 CAMO HA
ce0s1 (MM MCMOoJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

2 -2
1 0 2
A=[ ]B=(—1 3)
-1 3 -3
3 —3
OT1Ber:

C:(i& ;f-iL)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs peIICHHs JaHHOH 3aJa4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe

2 —2
1 4 2
A=( j3=(—1 4)
-1 3 -4
3 —3
OTtBer:

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPhIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3a/lauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny € = 24 + 3B" rze

2 -2
1 4 2
A=( j3=(—1 4)
-2 3 -3
—4 -3
OTBer:

VK-2.V.1




C:(B 5 —3}

—10 18 -15

2. Bri6epuTte u3 cniucka mugpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

—3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpecTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny C = 44 + 3B ‘. roe

1 -2
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

(— 14 24 -2 5}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

OtBer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN Ha/l MAaTPULIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTpPUIIAMU

A+ (-A) =
OtBet: 0
3. TIpomomxwure hopmyiry

7(A+B)=
Otser: 7A+7B
4. Tlpomomxute hopmyny

YK-2.V.3




5A-5B=
Oteet: 5(A-B)
5. Tlpomomxute hopmyny

2 X(4A)=
OTtBeT: SA

10.

3amanue 1.
1) Haiitu npoussenenue Matpuil A * B, rae

S 2 5
R
OTtBer:

—8 4)

AB =
(14- 18
2) Bribepure u3 cnricka 1uQpOBbIC CPEICTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOU 3a1aun. OO0CHYHTE
BbIOOD LK(poBOro cpencTaa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3agadue 2.
1) Haiitu npousBeaenue matpun A * B, roe

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

OTBer:
—-11 4
AB = ( )
7 -3
2) BriGepute u3 criricka mupoBbie CPEICTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJIS PEIICHUS TaHHOHN 3a/1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneyeHne, BKIIOYAKOIIEE
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OPMEHTHPOBAHHYI0 HA
NMOJAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB € BHIYHCIEHHUSIMHU H

VYK-2.B.2



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

3amanue 3.
1) Haiitu npoussenenue Matpuil A * B, rae

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crrcka 1(pPOBbIE CPEICTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI JJIsA pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3ananue 4.
1) Haiitu npoussenenue Matpuil A * B, rae
4 5
0 -2 —3
a=( ) B=1 —3)
2 —4 0
3 0
Oteer:
—-11 6
AB = [ 4 zz]
2) BeibepuTte U3 cnycka HUQPOBBIE CPEJICTBA, KOTOPHIE MOT'YT OBITh
MPUMEHEHBI JIJISl pelleHHs] TaHHOM 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pelleHusl JaHHOH 3aaa4um oTHocuTcest Wolfram
Mathematica- nporpaMmMHoe o0ecnedyeHne, BKIIOYAKOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
Bl/l3yaJIl)HblM COHpOBO)KIIeHl/IeM.

3amanue 5.
Hatitn nmpownssenenue marpui A * B, riie

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTtBer:



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

-1 14)
-2 11

2. BribepuTte u3 crincka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

OtBet: K undgpoBbiM cpeacTBamM, KOTOPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

11.

3aganue 1.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 5
-3 7
OtBer:29

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BeJAeHUS 1eMEHTOB IJIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

3ananue 2.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

o
4 -5

OrBer: -22
2) OO6ocHYITE KaK BBIYHCIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

OrtBer:

JI1s1 TOro 4To0bl BHIYMCIMTH ONpeIeuTe]lb BTOPOro MOpsiaKa
Heo0X01MMO M3 NMPOU3BeJAeHHUs 1eMEHTOB IIaBHOW AUArOHAIU
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

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

s 5
5 3
OTtBer: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

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

Jl1st TOro 4To0bl BLIYHCINTH ONpeeuTe/lb BTOPOro Mopsiaka
HeO0X0AUMO U3 NMPOM3BeeHUs 3J1eMEHTOB IVIABHOH IMArOHAIHU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

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

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BEEHUS 3J1eMEHTOB IVIABHOH IMArOHAIU
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3ananue S.
1) Haiitu onpenenuTens 2-ro MOpsiIKa MaTPUILBI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOro 4ro0bl BHIYHMCINTH ONpele/IuTe/lb BTOPOro MopsiaKa
Heo0X0IMMO M3 NMPOU3BedeHHUs 31eMEHTOB IIABHOMH IHATOHAIH
BbIYeCTh TMpPOM3Be/lecHHEe JJIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3amanue: nana Matpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue TOMOTHEHUS:
1. Ay
Ortser: 9
2. Ay,
OtBert: -7
3. Aj,
OtsBer: -5
4. Ay
Ortser: 10

5. A

OIIK-1.V.1




OtBer: -5

13.

Uemy paBeH onpeaenuTenb TPEYroJbHON MaTPUILbI?
OTBeT: onpe/ienTe/b TPEYroJbHOH MATPULILI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.

VK-2.3.1

14.

O6o3Hauum Ay, A, ..., A, — CTPOKH MATPUIIBI I .y Cloi wui By -
NeHCTBUTENIbHBIC YUCIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCJIO OTIUYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAs
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a4, + a4, +--+a, 4, =0,

rge 0 = (0,0, ..,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpULbl?

OtBet: Takue CTPOKM MAaTPHIIbI HA3BIBAKOTCHA JHHEHHO
3aBUCUMBbIMH

VK-2.V.1

15.

ITycTs MaTpuisl A 1 A y0BIeTBOPSIOT YCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpuiia n -ro NopsiKa.
Kax Ha3pIBatOTCSl TaK€ MaTPUIIBI?

Oter: Takue MaTpULbI HA3BIBAKOTCA 00PATHBIMU MAaTPULIAMU
110 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
obpaTHasi K A™Y).

VK-2.V.3

16.

3aganue 1. Haiiti matpuiy X u3 ypaBHenus 4 * X = B e
-1 2 =7 -4
4= (—2 5) 5= (—1? —9)
OrtBer:
/12
X= (—3 —1)
3ananue 2. Haiitn matpuny X u3 ypaBaenus A * X = B, rae
(-1 2 _(—9 —4
A_(E —4} 3_(23 10)
OrtBer:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapaenust A * X = B, ryie
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
OTser:
(1 4
xX= [_3 _1)
3ananue 4. Haittu matpuny X u3 ypapaenust A * X = B rue
1 -2 9 6
A= BE=
(3 —?) (29 19)
Ortser:

x=(5 %)

3anmanue 5. Haiiti matpuny X u3 ypapHenust A * X = B e

VK-2.B.2




4= @ :g] 5= @.i 152)
OTtBer:
x=(5 %)

17.

Kak Ha3piBaeTcs cuctema ajaredpanyecKux ypaBHEHHM, KaXa0e U3
KOTOPBIX SIBJISICTCS TUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CHCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

OIIK-1.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckux
ypaBHeHuii: meTtoa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

OIIK-1.V.1

19.

CpaBHuTE yCc10BUS IPUMEHEHUSI METO/I0OB PELLIEHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Cliu
OTIpeIeIUTENb MAaTPHULbl CHCTEMBI PaBEH HYJIIO?

OtBer: Ecim onpegeanre/ib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MATPUYHBIX YPaBHEHHI) MOI'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTe yc0BHs NIPUMEHEHHSI METOIOB PELIECHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH IPUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJApPaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIHYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroanl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOTYT
NPUMEHATHLCH NPH YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBA/IPAaTHAs M ONpeJe/IMTe/b ¢ He PABEH HYJII0.

YK-2.V.1

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHHbIX YPABHEHUI HMeeT
HeHyJIeBoe pellieHHe TOI/Aa H TOJIbLKO TOIr/a, KOrjaa eé paHr
MEHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPENEIAETC IBYMs YUCIaMHU -
MIOJISIPHBIM YTJIOM M MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeaeseTcs TpeMs ynciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OIIK-1.3.1




OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoit
CHCTEMOI KOOPAUHAT.

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHbIH 0TPE30K.

OIIK-1.V.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHI[OM?

OtBer: BekTop, HAYaJI0 KOTOPOT0 COBNAJAET C €r0 KOHIIOM,
HA3bIBAETCS HYJ1E€BbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoil popmyre onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajsipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs mo

dopmye lal = |E| * COS @

YK-2.V.1

27.

[To xakoit popmyse BHIYUCIAETCS CKATSPHOE MPOU3BEICHHE

BEKTOPOB @ U b , €CIIM M3BECTHBI KOOPMHATEI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpenessieTcs 1o
dopmyne a b, +a,b, +a_b,

YK-2.¥.3

28.

[To xakoil popmysie BBIYUCIAETCS BEKTOPHOE POU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpON3BeeHHE BEKTOPOB ONpPEAEIsAeTCs 10
(hopmy.re
(Y
Xy M 5
Xo Vo  Ea

VK-2.B.2

29.

ITo xakoii popmyIie onpenensercs MoayJb BEKTOPHOTO
MIPOU3BEICHUSI BEKTOPOB?
OtBer: BesimunHa MoyJisi BEeKTOPHOIO NPON3BeE/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHHE OT TOUKH /10 MPSIMOIt?
OTtBet: PaccTosiHre OT TOYKHM /10 IPSIMOM PABHO JJIMHE
NepPrneHInKYJIPa, ONYIMIEHHOr0 U3 JAHHON TOYKH HA NPAMYIO.

OIIK-1.V.1

31.

Bamanne 1. CocTaBUTH ypaBHEHHE MPSIMOW MPOXOJSIICH uepes
. L ox+2 y—9
Touky M(2,4) v nepreHIuKyISIPHON MPAMOiA = = .

OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh ypaBHEHHE NPSAMON MPOXOASAIIEH uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIPHON psIMON
—4x—5y+14 =0

OtBer 3ammcarb B BHJE YPaBHEHHsS MPSAMOHN
KodduUIeHTOM

OTBer:
¥=1,25x—5,25

C YIVIOBBIM

YK-2.3.1




3amanne 3. CocTaBUTh ypaBHEHUE MPsSMOM MPOXOASIIeH uepes
x+le y—-9

touky M(—1,—3) u mapaienbHON MPAMON

-2 -5
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otger:

¥y=1,25x—1,75

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOM HIPOXOJAIIEH uepes

touky M(1,—1) u nepreHauKyIApHON npsiMoit ¥ = —5x + 2.
OtBer 3ammcarh B BUJAE YPAaBHEHHS NPSAMOH C  YIVIOBBIM
ko3 urmeHTOM

OrtBer:

¥y=02x—-1,2

Baganue 5. CocTaBUTh ypaBHEHHE MNPSAMON MPOXOAALIEH uepe3
x+1 y—6

Touky M(3,1) u nepreHIuKyISIPHON IPAMOiA — - i

OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM

KO3 hUIIIEHTOM

OrtBer:

y=-1,25x+4,75

32.

Kakum ypaBHEHHUEM OMUCHIBAETCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANMHATAX YPABHEHHE IIOCKOCTH
(KaHOHMYeCKoe YPaBHeHHE IJIOCKOCTH)
Ax+By+Cz+D=0

YK-2.V.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBUE
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.

Otser:

Jast Toro, 4rodbl NpsiMasi U MJOCKOCTh ObLIM MapajjiejbHbI,
HEOOX0UMO M J0CTATOYHO, 4YTOObBI BEKTOP HOPMAIH K
MJIOCKOCTH M HANPaBJIAKOIIHI BEKTOP NPAMO  ObLIH
nepneHIuKyJIsIPHbI.

YK-2.V.3

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS TpsMas, MPOXOMAAIIas uepe3
TOYKY (Xo, Yo, Zo) M UMEKOLIas HANPaBISIONMNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHE NPAMOM, MpPoOXoAsilieil Yyepe3 Touky (Xo, Yo,

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X=X =¥ Z—I|
M, N) uMeeT BUJ {°=} 2o — 0

m n

VK-2.B.2

35.

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

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsLIeNl Yepe3 ABe TOYKH (X1,
r—x — ¥-¥1 — E—Z)
T-E¥ ¥2U¥L  37E)

Y1, Z1) | (X2, Y2, Z2) ©MeeT BU

OIIK-1.3.1




Kaknm 06pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX OIIK-1.V.1
36. TIJIOCKOCTEM?
OTBeT: YpaBHeHHe JABYX IlepeceKalouXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE
C nmoMoipIo Kakoi GopMyIsTbl MOKHO HAUTH YTOJ MEXKITY YK-2.3.1
IpsIMBbIMU?
37. Oteer: yroa Mexay NpsiMbIMH MOKHO HATH U3 (POPMYJIbI
€L i — —
cosg = In__ll'sITz_I" rjie @; U @, — HANPABJISIOIIHE BEKTOPHI
1l+laz
NPAMBIX
Hopwmais k mmockoctr umeet KoopauHatel (A, B, C); koopauHaTel VK-2.V.1
HarMpaBJIoIEro Bekropa npsmoii (I,m,n)/
C nmoMoIibIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
IJIOCKOCTBIO?
38. OTBeT: YyroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3
(popmybl
. |Al + Bm + Cn|
sSitg = —— > = 5 > =
VA* + B+ C-VI*+m* +n°
ITo kako#t popmyiie MOXKHO OIPEAEIIUTh PACCTOSIHUE OT TOUYKH J10 VK-2.V.3
MJIOCKOCTH?
39. OtBet: PaCcTosiHMe OT TOYKH /10 IVIOCKOCTH PABHO
Ax +By, +Cz, +D
| DT%"TED' | , rre (A, B, C)- koopanHAThl HOPMAJIH K TNIOCKOCTH;
Nty
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.
Hanuiunre kaHOHUYECKOe ypaBHEHHE 3JUIUIICA. VK-2.B.2
OtBer: KaHoHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. X2 2
+2 =1
a? b?
Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPBI. OIIK-1.3.1
OtBer: KanHoHHN4YecKoe ypaBHeHHE THIEPO0JIbI HMeeT BUJ
41. 2 2
x y 1
a® b?
Hanummre kaHOHHYECKOe ypaBHEHHUE MapadoJIbl. OIIK-1.V.1
42. OtBer: KanoHHYeckoe ypaBHeHHE MapadoJIbl HMeeT BU/

yi=2px

Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / audd. 3ayera

Bompocsr (3amaun) st 3aueta / mudd. 3aueTa npejacraBieHsl B Tabmute 16.

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / Audd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO POEKTUPOBAHNS/BBIIIOJIHEHUS! KYpPCOBOM pabOThI

[lepeuenr TeM [ KypCOBOTO TPOEKTHPOBAHUS/BBIIOIHEHHUSI KypCOBOM pabOThI

Ne i/t

KypCcOBOil pabOThI

[TpuMepHBIii IepedeHb TeM AJIsi KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bomnpocer

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

AJi1 IMPOBEACHHUA HpOMC)KYTOqHOfI arrecTaliiki B BHUHAC TCCTUPOBAHHUA

Ne . Kon
[TpuMepHBIii IepedeHb BONPOCOB JUIsl TECTOB
/1 WHIUKAaTOpa
1 | Jana matpuna 1)  ag YK-2.3.1
2) -ay,
_(“11 ﬂ"1:J )
A= .
Gz @33 3) a
11
E¢ anrebGpamueckoe
JOTIOJIHEHHE Ass 4)  —ay
aBHO...
p Ortser: 3)
(Muctpykuus: IIpounraiiTe TekcT, BbIOEpHUTE
NPaBUWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
2 | V3 mpuBenéHHBIX di1 dyz VK-2.Y.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 az
CYILLECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
437 A43 Ay3
3) 0 a;;, ap;
0 0 a;,
11 1z g3
4) |az @z as
0 0 0
Otser: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
3 | Kakum meromoMm | 1) I'. Kpamepa YK-2.V.3
MOYKHO peLuTh




CUCTEMY,
OIIPEIEIUTEIND
OCHOBHOM  MaTpHIb

KOTOPO paBeH HYIIO

2) K.®.Taycca
3) ¢ IOMOIIBI0 00PAaTHONW MAaTPHIIBI
4)  ar00BIM CIIOCOOOM

OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucremMa COBMECTHA
TOrZa U TOJIBKO TOT/a,

KOrja...

1)  Goumbme 1
2)  paHr MaTpHUUbI CHCTEMbI PaBeH
PAHTy paclIMPeHHOH MATPULBI
CHCTEMbI
3) panr pasen 0
4)  panr paseH |
OtBet: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

YK-2.B.2

st BexkTtopoB @ u b
BBITIOJIHAKOTCA

YCIIOBUS:

by _ by b

Ay ay fz

Torjga....

1) BeKTOpBI HEPICHIUKYISPHBI

2) BeKTOPbI NapajuieJbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN
IPSAMOI

4) BeKTOpPBI

Otser:2) 4)

JexXaT Ha OJHOW NpPAMOH

(Muctpykuus: IlpounTaiite TEKCT, BBIOEpHUTE
IIPaBUJIbHBIE BapUaHThl OTBETOB W 3AIMILNTE
000CHOBBIBAIOIIMIE

apryMEHTHI, BBIOOD

OTBETOB)

OIIK-1.3.1




Bekropnoe 1) komnmHeapHOW IIOCKOCTH, B Kotopoi | OIIK-1.V.1
IIPOU3BEICHNE JeKaT NEPEMHOKAEMBIE BEKTOpa
BEKTOPOB a B — 310 2) TepNeHIHKYJISPHbIH IJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
[IEPEMHOYXKAEMbIX BEKTOPOB
Otger: 2)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOYKHO VAS+BVATHC
BBIYUCIIUTh o 2) Ay -A;+B B +C) Cy
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
OTtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomerprueckoe 1)  rumnepOomoit YK-2.V.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, CyMMa
pacCTosIHUI oT 3)  OKpy)HOCTbIO
KKIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JaHHBIX
_ | OtBer: 4)
TOYEK 9TOU




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BhIOEpUTE
BEJIMYMHA MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOIIUE BBIOOP OTBETA)
HA3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1 _ y-2 z—4 VK-2.V.3
NPSMOM, TTPOXOIAILIECH -3 2 4
yepes TOUYKY 2) X+l y+2z2 z+4
A(—1;2;4), : ? *
HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
IIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otger: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 VK-2.B.2
JIMHEWUHBIX YpaBHEHUI
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otget: 1)
HCTpyKIus: [IpounTtaiiTe TekcT, BBIOEpUTE
Hucrpyk Ip i oep
MPABWJIBHBIN OTBET W 3AIHUINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-1.3.1
7 2
2 -1y (1 -2 2 (7 2
G262 6o

» (1 °)




9 (L 5)

Otger: 1)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHNE BEIOOP OTBETA)

12 | dana matpuna 1) a,, OIIK-1.V.1
(01 Gy 2) —ap
A_(a,:l a::)'
3) Qun
E€¢ anrebGpanueckoe 4 —ay
JIOTIOJIHECHHUE Asy
Ortser: 2)
paBHO. ..
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua A 1) Aat-axa-at VK-2.3.1
Ha3bIBaeTCsl 00paTHOU ) Al-az1
Matpuie A, eciau
-1, 40— a4.4-1—
BBIIIOJIHSIETCS YCIOBHE 3 A4 A=A4-4"=E
4 At-4=0
Otser: 3)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
IIPABWJIbHBIM OTBET W 3alUIIUTE APTyYMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
14 CKaHprHBIM 1) |c_£| |E| Arccos o VK-2.V.1

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpiBaeTcs

YHCII0, PABHOE. ..

2) |E£||E| cte a

3) |E||E| cosa




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BHIOEpHUTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

15 | Yemy pasio | 1) O YK-2.V.3
CMEIIaHHOe ) 1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
NpOXOoJsIiel  yepes p) 22 xm
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...
4) F_}’n:k(x_xuj
Otser: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUJIBHBIN OTBET M 3alWIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabomy OIIK-1.3.1

MECTO TOYEK, KOTOpPbIE
XapaKTEPU3YIOT
SKCUEHTPUCHUTET & >1

IpeJCcTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET U 3alMILIUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

18 c 1) nelCTBUTEILHON OCBIO OIIK-1.V.1
OtHoweHue —
4 2) aCHUMIITOTOM
Ha3bIBACTCH. ..
3) 3KCHEHTPUCUTETOM
4) (oKaIbHBIM PATHLYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.3.1
. . 3 -2 —4
pSIMOM, MPOXOIAIIEH
x+1 V42 z+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPIEHUKYIISIPHO 3) = =
-3 -2 -4
IJIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 5 4
Otger: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y--8x=0 YK-2.V.1
ypaBHEHUE JTUHUU P —
2) X:'_\,'IES_:!J'
COOTBETCTBYET 3
napabore... 3) -2x7+3y°-4x+15y+4=0

4)  x+4y-2y*-5=0




OrtBert: 4)

(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JIMHEHHBIX YPaBHEHUU 2)  X=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:O! y=- 1! z=3
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
22 | BeauciauTh VK-2.B.2
-1 -1 4 -2 7 1
(1 1)'(3 z) 1) (—? n}
-7 0
2 (5 o
1 0
) (7 =)
o 1
9 (5 7)
Otser: 2)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NpPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
23 | Kakas w3  Touek | 1) (0O; 3) OIlK-1.3.1
JeXUT Ha mpsiMor y = | 2) (=1; 3)

—2X +1?

3) (2;3)




4) (=2;5)
Otgert: 2) 4)
(Uuactpykuus: IIpounTtaiite TEKCT, BhIOSpUTE

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOp
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg(5) OIIK-1.V.1
obpa3syer ¢ 2) tg(-2)
MOJIOKHUTETBHBIM 3) arctg(2)
HalpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
25 | Yron MEXT :‘ 1-5 YK-2.3.1
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgm=‘1+2:—5
omnpezensercs o
3) t _ ‘ 3—(—5)
dbopmyre: EPT s
_ | 3-5
4 'e= ‘1+1:—5
Otger: 1)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ YK-2.V.1
a8 7
CHUCTEMBl  JIMHEHHBIX
o 1 3
aBHEHUU
o 2
{ x,+3x, =5
4x,—T7x,=8 °




NpaBUITY Kpamepa 3) ‘5 3 ‘
8 -7
ONPEACIUTEND A
UMeEeT BUJI: 4) ‘1 5‘
4 3
Otger: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | llpu pelieHnn 1) (2;-1) YK-2.V.3
CUCTEMbI  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM
ypaBHEHHI 3) (12
{xl—I- 2x,=10 4) (2;1)

4x, +8x,=1
! - Otger: 2)
K
METOROM pamepa Wucrpykuus: [lpountaiite TekcT, BbIOEpUTE
MOJIY4€H OTBET. ... .
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEHHBIX YpaBHCHUH 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 ]
= 2%, x, =2 Otget: 4)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MPABWIBHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOpP OTBETA)

29 | ITokazarennHas 1) J2e = OIIK-1.3.1
(opMa KOMIUIEKCHOTO . an

2) 2et

yucna o
=1 + i umeer BUL; 3) V2e:
4y +2e 5

Otser: 2)




Wuctpykuus: IIpountaiiTe TEKCT, BhIOEpUTE
IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,
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(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OrneHnBaHNE TECTOBBIX 33/1aHUM:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 YETBIPEX
NPEUIOKEHHBIX U 000CHOBAaHMEM BBIOOpA CUMTACTCSI BEPHBIM, €CIIM MPaBHIBHO yKa3aHa Iudpa
U TpHUBEJIEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3agaHne KOMOWHUPOBAaHHOTO THIMA C BHIOOPOM HECKOJIBKMX BapHaHTOB OTBETA W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl TUQPHI ¥ MPUBEICHBl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBHIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLlEHHMBaeTCs 1 OamioM, eciau AONYIIEHbl OIIMOKHU WU
oTBeT OTCyTCTBYeT — 0 6auios.

- 3ajaHue 3aKpbITOrO THUIIA HAa YCTAHOBJIEHHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJOIa BEPHO COIOCTABJICHBI C
HO3ULUAMH Apyroro ctojbua). [lonHoe coBnaaeHne ¢ BEpHbIM OTBETOM OlieHuBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBUe — 0 6ayIoB

- 3a71aHKe OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CJIM OTBET COBIA/NAET
C STAJIOHHBIM IO COJEPKAaHWIO W MOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHUE OLEHHUBACTCS B 3
Oaita, eciay IOMyIIeHa OjHa OMKOKa \ HETOYHOCTh \ OTBET HpaBHJIBHBINA, HO HE MOJHBIA - 1
Oau, eciu omymieHo 6osee 1 ommOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne ni/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIBbHBIX HOpMaTuUBHBIX akTax [YAIl, pernmamMeHTHpyIOIIHUX MOPAJOK U MPOLERypYy
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00ydarolIuXcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmompeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O TeMe, a B OCBOCHHUH
(GyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJIOB HAyYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOjacTu 3HaHUS, €€ MpoOJeMbl, JaeT IEeNbHOE MPECTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[I1aHupyeMble pe3ynbTaThl PU OCBOSHUU 00YYAIOIIMMICS JEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBEHB
KOTOPBIX OIPEIEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;




— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHHUSI.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITEIILHON pabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKHM M TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPSATh HMX B  Pa3JIMYHbBIX
bopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTLIIMHE.

CTpyKTypa OpeA0oCTaBICHHS JSKIIMOHHOTO MaTepHaa:

— OmnpexaeneHus MaTeMaTUYECKUX TEPMUHOB.
—  DOopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmoctpupyromuye npumepsl.

11.2. MeTtoau4ieckue ykazaHUs ISl OOYYAIOIIUXCS IO TPOXOKIACHHIO MPAKTHISCKHX
3aHATUH (eciu nPedycCMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTHveckoe 3aHATHE SBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpTraHM3alHH y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHITOTHEHUN 00yUJaIOUMUCS MTOJI PYKOBOJCTBOM MPEINO1aBaTeNs
KOMIUIEKCa YYEeOHBIX 33JaHUN C IEIbI0 yCBOCHHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

Lenbro mpakTUYECKOro 3aHTHS [yl 00y4YaroLerocs sBsieTcs NPUBUTHE 00YyYaroIIMMCs
YMEHHI U HABBIKOB MPAKTUYECKON NEATEIBHOCTH 110 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYaAIONTUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKperuieHue, yriayOleHue, paclldpeHHe M JAeTaju3alus 3HAHUW TpPU pelIieHUuU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3YYeHHUS KOHKPETHOH y4ueOHOI
JUCITUTLIIAHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJIHEHUS 3aJJaHUI;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHAYaJbHON QopM
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuueckre 3aHITHA HAYMHAIOTCS C 3alUCH B OKypHAl TperojaBaress
MPUCYTCTBYIOIINX CTYJACHTOB. 3aTeM OOBSBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT ycIOBUE 3aJaud U TpeIaraeT CTyACHTaM CaMOCTOSATEIhHO
PEIINTh 3aj1a9y, UCTIOB3YS 3HAHUS, MOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEPBBIM PEIIWIT 3a/1auy, BBI3bIBACTCS K JIOCKE. B ciiydae ecnu CTyAeHT MpPaBUIBHO PEIIn
3a/1aqy, OH moJrydaeT 5 OamuroB. Eciu CTyJeHT perraer 3aady ¢ MOMOIIBIO TPeroaaBareds,
To mony4aer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKHU CTYIEHTOB (BKJIIOYAs OIICHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. DTu OOHYCHI
J00aBJISAIOTCS K 00IIel cymme 0amioB B paMKaxX MOJIYJIbHO-PEHTHHTOBOM CHCTEMBI.




CryaeHTam BbIJAETCs JOMallHEe 3aJaHuEe B BUJIE 3a7a4, KOTOpPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUICS BBITOIHIET pabOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpEMoaBaTeisi, HO 0e3 ero HernocpeJCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUe pabouero BpEMEeHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaCT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTty
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAET KOHTPOJIb KadecTBAa 3HAHUHI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCLIUATIIINHBI.

B Teuenune cemectpa B cucteme aucTaHiuoHHoro ooOydenus ['YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IIPOBEPOUYHBIE pabOThl IO PpEHIEHHIO 3ajad U OJUH
TEOpEeTUYECKHil onmpoc (rmepedyeHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpPOCOB» B
cucTeMe JUCcTaHIMOHHOro o0yuenus I'Y All).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOM  aTTecTanMd (IpU  HMCIOJb30BaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLIEHUBAHMs, KaXJblii BUJ KOHTPOJIS OLIEHUBAaeTcs B Oamiax, U3 KOTOPbHIX (opMHUpYyeTcs
WUTOTOBBIN PE3YJIHTAT).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalUu.

[Ipomexyrounas  arTectanus  oOydarolUXCsl — MpeAycMaTpuUBaeT  OLIEHHWBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3ylbTaTOB 00y4YeHMs MO muciuruinHe. OHa BKIIOYAEeT B
ceost:

— 9K3aMeH — ¢opMma OLEHKM 3HAaHWM, MOJy4yeHHbIX OOydarolmMMcs B Ipoliecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
OPUMEHSTh MX JUIS pEHIeHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

— Cucrema OLEHOK IpU IPOBENECHUU IPOMEXYTOUHOM AaTTEeCTallMM OCYLIECTBIISIETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu I[lomoxkenuit «O TekylieM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOU aTTectanuu cTyAeHToB ['YAIl, oOydarommxcs Mo mporpaMmam BBICIIIETO
obpazoBanus» u «O MOIYJTbHO-PEUTHHTOBON CHCTEME OIEHKH KayecTBa y4eOHOW pabOThI
ctynentoB B 'Y AIy.
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