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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto mnoarotoBku/ crnenuanbHocTd  09.03.02  «MHpOpMAaNIMOHHBIE CHUCTEMBl U
TEXHOJIOTUM » HampaBieHHOCTH <«MH(OpPMAIMOHHBIE TEXHOJIOTHH B MEIHAWHIYCTPUI.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobGeH ompenenarh Kpyr 3aja4 B paMKaxX IOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHalln3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

OIIK-8 «CmocobeH TpUMEHSATh MAaTeMaTHYeCKHe MOJACIH, METOAbl M CpPEICTBa
MPOSKTUPOBAHUS UH(DOPMALIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM))

CopepxaHue TUCIUILUIMHBI OXBaThIBAa€T KPYr BOMPOCOB, CBA3AHHBIX C TeOpHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anre0por U aHATUTHIECKON reOMEeTpHECH.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AIHUN
yueOHOro mTpolecca: JeKyuu, Npakmuieckue 3aHAMUs, CAMOCMOosmenbHas paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHun, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BAXKHOW COCTABHOM YacThIO Kypca BBICHIEH MAaTEMAaTHKH, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenue  mgaHHOM  JMCHUIUIMHBI ~ TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEeMaTHUKa SIBJISETCS HE
TOJIBKO MOLIHBIM CPEICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HayKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJIBIIYIO POJb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIbIOTepU3alel NpakTUYecku Bcex obiacteil 3HaHMN. Bo3MOXKHOCTH ycHemHoro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIHMAIMCTOB B 00JIACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBiseTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO

CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.
1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTENILHON MPOrpaMMEI
BeIcIero oOpasoBanus (nanee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLUUILIMHE, COOTHECCHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.
B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIMSIMA WJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B

Tabimue 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymmna)

KOI[ N HAUMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPpA

KOMIETEHIINU KOMIETEHIIUU JOCTUKEHHS] KOMITIETEHIIUU
VYK-2.3.1 3HaTh BUJBI PECYPCOB U

VYK-2 Cnocoben OTpaHMYEHUS JJIsl PELIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4y
3a/1a4 B paMKax VYK-2.V.1 ymeTs NpoBOANUTH aHAIIN3
MOCTaBJIEHHOW IIEJIU U | IOCTaBJIEHHOU 1eN U (hOpMyIHpOBaTh
BBIOMPATH 3a/1a4, KOTOpbIe HEOOXOAUMO PEIIUTh JIJIst
ONTUMAJIbHBIE €€ JIOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX VYK-2.¥.3 ymeTs BbIABUTATH

KOMIETEHIINU

pelicHusd, HCXO4 U3

AJIbTCPHATUBHBIC BAPUAHTHI JIEHUCTBHH C

JIEHCTBYIOIIUX [IETTBI0 BRIOOPA ONTUMAJIBHBIX CITOCOO0B
MPaBOBBIX HOPM, pelieHus 3a/1a4y, B TOM YKCJIE C TOMOIUIBIO
MMEIOTIHNX CS U(POBBIX CPEACTB

pecypcoB u YK-2.B.2 BnaieTs HaBbIKaMH BbIOOpa
OTpaHUYCHUH ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a1ad ¢

Y4E€TOM MMEIOIIMNXCS YCIOBHI, peCypCcoB U




OTpaHUYCHUN

MMPpUMCHATDb

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

aHajin3a u

JACATCIIBHOCTH

OIIK-1 Coocoben

CCTCCTBCHHOHAYYHBIC
u O6H.I€I/IH}K€HepHLIe
3HaHHUsA, METOJbI
MaTeMaTHYIECCKOI'O

MOJIeJTUPOBAHUS,
TEOPETHYECKOTO 1
AKCIIEPUMEHTAJILHOTO
UCCIIEI0BaHUS B
npodeccuoHanbHOM

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(bU3HKY, BBIYHCIUTEIBHON TEXHUKU U
MPOrPaMMHUPOBAHUS

OIIK-1.Y.1 ymeTsh pemiats CTaH1apTHbBIC
npogeccuOHaIbHBIC 3a/1a4H C
IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOIICHHKEHEPHBIX 3HAHU, METOJIOB
MaTeMaTUYeCKOro aHalnu3a u
MOJICTTUPOBAHUS

OIIK-1.B.1 uMeTh HaBBIKK TEOPETUUYECKOTO
Y DKCIIEPUMEHTAIBLHOTO UCCIICTOBAHMS
00BeKTOB MpodhecCuoHaTBHOM
JESTEIIbHOCTH

IMIPUMCHATDb

O6menpodeccroHanbHbIE

cpezicTBa
KOMITCTCHIIHH

CHCTEM

OIIK-8 Crocoben

MaTEMaTHYCCKUC
MOJCIN, METOObBI U

IPOEKTHUPOBAHUS
MH(OPMALIMOHHBIX U
aBTOMAaTH3UPOBaHHbIX

OIIK-8.3.1 3HaTh METONOJIOTHIO U
OCHOBHBIE METO/Ibl MATEMaTU4YECKOIO
MOJIETUPOBaHMsL, KJIacCU(UKALIUIO U
yCIIOBUSI IPUMEHEHUSI MOJIEJIeH, OCHOBHbIE
METO/IbI U CPECTBA NPOEKTHUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM,
UHCTPYMEHTAJIbHBIE CPEJICTBA
MOJICJIUPOBAHMSI U IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-8.Y.1 ymeTh NpUMEHSATh Ha NPAKTHUKE
MaTeMaTHYeCKUE MOJIEIH, METO/IbI U
CpEJCTBA MPOEKTUPOBAHUS U
aBTOMaTHU3allMM CUCTEM HA IPAKTUKE

2. Mecro nucuumaussl B ctpykType OI1
JucnunimHa He Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpU

HN3YUCHHUU B BY3C KaKUX oo JAUCIIUIIINH.

3HaHus, MOTYYEHHBIE TPU W3YYECHUU MaTepuaja JaHHOW JUCIMIUIMHBI, UMEIOT KaK
CaMOCTOATENIbHOE 3HAUYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUUILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKAsi CTATUCTHKA

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB Y4EeOHOI
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYAOEMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B

Tabnure 2.
Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI
TpynoeMkocTs MO
Bun yaeOHO# paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu
AyoumopHnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:




nexrun (JI), (gac) 34 34

npaktudyeckue/cemunapckue 3aastus  (113), 34 34

(gac)

naboparopusie padbots (JIP), (dac)

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

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 76 76
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. ConpepxaHue JUCITUTUTNHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCLIMIUIMHBI IO pa3jienaM U BUIaM 3aHATHH.
Pazpaenbl, TeMBbI TUCITUTIIIMHBI M KX TPYAOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Pasnessl, TEMbI AUCIMILIMHBL Jlewan | 113 (C3)| - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cewmectp 1

Paszzen 1. KoMIUIEKCHBIE YUCIIa U MATPHILIBI 6 8 12
Paznen 2. CucreMbl TMHEWHBIX YPaBHCHUN 6 9 12
Paznen 3. JluneliHble IPOCTPAHCTBA 5 0 12
Paznen 4. Bekropsl 6 8 10
Pazzen 5. [psiMasi Ha TIOCKOCTH 4 4 10
Paznen 6. [IpsMast ¥ IJIOCKOCTH B IIPOCTPAHCTBE 4 5 10
Pasnen 7. KpuBsie BTOpOro mopsiaka 3 0 10
HUroro B cemectpe: 34 34 76
Utoro 34 34 0 0 76

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOyJarolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
po(eCCHOHATIBHOM 1€ATENBbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO [TUKIIa
Howmep pasnena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMIUIEKCHOTO yucia. J[elcTBUS Hall KOMIUIEKCHBIMH YHCIIAMH B
anrebpanveckoir ¢opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoit popme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO Yncia. (2 gaca)
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JluHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpHULl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOXEHHE MaTpHIl. MHOTOUYJIEHBI OT KBaIpAaTHBIX MaTpuIl (4 yaca)
2. Onpenenurenu u ux cpoiictea. O0partHas MaTpuma. Pemenue npocremmx
MaTpU4HBIX YypaBHEHUM. MaTpuuHbIi METOJ pPEIICHUS JMHEHHBIX
ypaBHeHMH. (2 yaca)
Meton Kpamepa. Meton I'aycca. (2 gaca)




CoOcTBeHHBIE YHnclIa W COOCTBEHHBIE BEKTOPHI KBAIPATHBIX MATPHIL.
OYHKIMH OT KBAAPATHBIX MaTpuIl (2 yaca)

bazuc wu
JIMHEUHOT'O

Jluneitnpie mpocTpaHcTBa. OnpeneneHue U
KoopauHaThl. JIuHelHble  IpeoOpa3oBaHUS.
npeoOpa3zoBanus. (5 4acoB)

IPUMEDPBI.
Marpuna

I'eomeTrprueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu
HaJl BeKTOpaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
Cucrembl KOOPJMHAT HA IJIOCKOCTH U B IPOCTpaHCTBE (4 yaca)

CkaJiipHOE TIPOM3BEJICHUE BEKTOPOB. BEKTOpHOE MPOU3BEICHHE BEKTOPOB.
CwMmeliaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHUs] NPAMON Ha IUIOCKOCTH. 3aJjadyd Ha COCTABJIICHUE YpPaBHEHMI
psiMOH. (2 Jaca)

VYroa Mexay npsMbIMU Ha TUIOCKOCTH. PaccTosiHre OT TOUKHU 10 IpSIMOM Ha
IJIOCKOCTH. PaccTostHue Mex 1y napajuieibHbIMU NPSIMbIMU. (2 yaca)

YpaBHeHUsI IJIOCKOCTHU. 3ajaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

VYron Mexny INIOCKOCTAMU. YTOJI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 INUIOCKOCTH.
PaccrosiHue MeXIy nmapajiesIbHBIMHU IUIOCKOCTSMH. PaccrosiHue oT TO4KH
JI0 IPSIMOM B IPOCTpaHCTBE. (2 yaca)

Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOI BTOPOTO
nopsaka. KanoHnueckue ypaBHeHuUs: KpUBOM BToporo nopsjka (3 Jaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

No
n/o

TeMbl MPaKTUYECKUX
3aHATUU

DopMBbI MPAKTUYECKUX
3aHATUNA

TpynoemMkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
(dac)

Ne
paszaena
JIACLIAI

JINHBI

Cemectp 1

JlericTBUS HAL
KOMILJIEKCHBIMU
quclaMu B
anreOpanveckoi
dopme.
Tpuronomerpuueckas
¢dopma
KOMIUIEKCHOTO YHCJIA.

Pemenne 3agau

JlericTBUS HAL
KOMIUICKCHBIMHU
YUCIIaMU B
TPUTOHOMETPUYECKOMN

dbopme

Pemenne 3agau

JIuueiiHbie onepanuu
HaJl MaTpULIAMHU.
TpancrioHnpoBaHue
MaTpHl. Y MHOKEHHE
MaTpuIl

Pemenne 3anau

KonTponbnas pabota
Nel

Penrenue 3anau




Brruucnenune
ONPEAECITUTENEN.
OO6patHas marpuna.
Pemenne MaTpu4HbIX
YpaBHEHU.

Penrenue 3amau

Marpuunblii METON
pELICHHS CUCTEM
JIMHEMHBIX
ypaBHeHU. Meton
Kpamepa

Pemenune 3anau

~

Meron INaycca

Pentenue 3anau

Konrponbnas padora
No2

Pemenune 3anau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Breraucnenue
KOOPJMHAT TOYEK B
o01Ieit 1eKapToBoi
CHUCTEME KOOPIMHAT.

Pemenune 3anau

10.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pemenue 3anau

11.

BekropHoe u
CMELIaHHOE
MIPOU3BEICHUS
BEKTOPOB

Pemenne 3agau

12.

Kontpomnbnas padora
Ne3

Pemenue 3anau

13.

YpaBHEeHHs PIMON
Ha IIOCKOCTH.

Pemenue 3anau

14.

3aa4yu Ha IPSIMYIO
Ha MJIOCKOCTH

Pemenue 3agau

15.

[IpsiMast 1 IIOCKOCTH
B [IPOCTPAHCTBE

Pemenue 3agau

Bcero

34

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbr camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Ta6ymmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 1,
Buna camocrostensHOM paboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 19 19

nucuuriHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIEO 99 99

ycneBaemoctu (TKVY)

Jowmamrnee 3ananue (J3) 18 18

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 17 17

Bcero: 76 76

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANMEKTPOHHBIX YICOHBIX W3JAHUH
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Mme4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
SK3EMIUISIPOB B
UIIé]_I[_He(llj):[rgec bubnuorpaduyeckas ccpuika oubmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)

VK 514 BBK Bexnemumesa JI.A., [lerpoBuu A.1O., Uy6apos U.A. 200
22.151 6542 COOpHHUK 33aj]a4 110 aHATUTHYECKOH TEOMETPUH U

JUHEHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.

Bexnemumiena. — 2-e u3g., nepepad. — M.: DUSMATIIAT,

2006. — 496 c.
VK KazakoB A.Sl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J[.B. Kypc aHanuTHUECKOM T€OMETPUH U OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —

Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | Bekmemuriepa, JI.A. COOpHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanp
m/book/72575 TEOMETPHH U JIMHEIHOH anreOpe. [DNeKTpOHHEIH pecypc|

/ JLLA. Bexnemumena, /I.B. bexnemumes, A.1O.

[MerpoBuy, N.A. UybapoB. — Dnekrpon. nqan. — CII0. :

Jlanp, 2016. — 496 c.



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.co | Horukos, A. V. Hauana nuHeiHoM anre6psl 1 9BC Jlans
m/book/71997 aHAJTUTUYECKas TeOMETpHs : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DUSMATJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aa4u MOBBIICHHON TPYAHOCTH IS SBC Jlaus
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodbue / 1. B. UBanos, O.

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

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

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTUTHICCKAS 9BC Jlaub
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. U.
om/book/152265 Mpunyrxkas, . 1. YepHsix. — 5-¢ u3a-e, UCup. u A0, —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHamuTu4eckoii reOMeTpUH U 2BC Jlanb
om/book/58162 JMHEHHON anreOps : yueOnuk / /1. B. bexiemuries. —

13-e u3zn., ucnp. — Canxkr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matemaruka. JInneinas OBC Jlanp

om/book/48192

anredpa ¥ aHATUTUIECKasi TeOMETpHs : yueOHOe mocooue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

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

Jluneitnas anrebpa 1 aHATUTUYECKAs TEOMETPHSL:
yueOHUK 1 pakTukym st By30B / E. . [InoTHHKOBa, A.
I1. Banos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInoTHukoBoil. — Mockaa:
M3parensctBo FOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneiinas anrebpa u
aQHAIUTUYCCKAs TEOMETPHS: y4eOHOe TTOCOOHe JIst
By30B / U. X. Cabutos, A. A. Muxarnes. - 2-¢ u3a.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

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

[TaxomoBa, E. I'. Jluneitnas anre0pa u
aHanutudeckas reomerpus. COOpHUK 3aJaHUI:
yaeOHoe rmocoOue /it 0akanaBpuara u CrieluaInTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WznarensctBo Opaiit, 2019. - 110 c.

https://urait.ru/bc
00de/430892

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHOe
nocobue 11 By3oB / E. H. JIy6sruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3marenscTBo
IOpaiir, 2019. - 150 ¢

7. TlepeyeHb AIMEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTHU «I/IHTepHeT»

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CETHU

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB nH(pOpMaIIMOHHO-
HEOOXOTUMBIX JUIsI OCBOEHHUS JUCHUIUIMHBI

npuBeieH B Tabmuie 9.

Tabmuma 9 —

[lepeyeHb 3NEKTPOHHBIX 0O0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec

HaunmenoBauue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYeCKUi mopTa

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI



http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997
http://www.math-net.ru/
http://e.lanbook.com/

8.1. [lepeyenbp mTpOrpaMMHOr0 oOOECHEeueHHs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUN
00pa30BaTeNLHOTrO Mpolecca MO AUCLUIIINHE.
[lepedeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW M  OCYIICCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | YueOHnas ayaquTopus A 3aHATUH JIGKIIMOHHOTO TUTIA, 3aHATHIMA yin. I'acreno, a. 15,

CEeMHUHAPCKOTO THIIA, TPYIIIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS M IPOMEXKYTOUHOM
arrecrauuu. OcHaienue: Cnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUECHHUS, CITy>Kallue JUIs
npecTaBieHus yueOHoi nHopmanu 60Jabp1I0N ayJUTOPHH;
Ha00p AEMOHCTPALIMOHHOTO 000PY10BaHUS

2 | YueOHas ayaAuTOpUs IS IPAKTHUECKUX 3aHATHH, 3aHATHHA yi. I'acremno, 1. 15,
CEMHMHAPCKOI'0 TUIA, TPYIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIlU}, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crenuanu3upoBanHas MeOeb;
TEXHUYECKUE CPEJICTBA OOyUEHUSs, CIyKaIlue JUIst
IpeJCcTaBiIeHNs yueOHoM nHpopmay 60IbIION ayAUTOPUH;
TIEPEHOCHOM HA0OP IEMOHCTPAITMOHHOTO 000PY/I0BAHHUS

10. OueHo4HBIE CpeACTBA TSI POBEICHUS TPOMEKYTOUHOH aTTeCTaI[N
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI IPOMEKYTOYHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU




KOMIIETEHIINI, KoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCS

100-0ayutpHass  mkaia

MOJYJIbHO-PEUTUHIOBOM  CHUCTEMbl ~ YHHUBEpPCHUTETa,  IpaBuUia

HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpPasiCh Ha 3HAHHWS OCHOBHOM W JIOTOJIHUTEIBHOM JIUTEPaTyphI,

«OTIIHUYHO) 0
GATTCHO TECHO IMPHUBSA3BIBAET YCBOCHHBIE HAYYHbBIC TTOJIOKEHUS C MPAKTUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MOHITHH.
— o0yyJaronuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
«3a4TEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3a4TEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 000OIIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuicss He YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOIJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3aUTEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) a1 5K3aMeHa

Ne i/mt [Tepedens BOMpoOCOB (3a71a4) TSl 9K3aMeHa Koz
WHIUKATOPA
YK-2.3.1
3amanue 1.
1) BbIYUCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCET B
1 anreOpanveckoit hopme 3anmucu

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

OtBert: 20+37i
2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS] KOMITJIEKCHBIX YHCel B anreOpanyecko popme




3alMCU paBHA MPOU3BEACHUIO ICHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaxaeHne: «JlediCcTBUTEJbHAS 4YaCTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJl B ajredpamyeckod ¢Qopme 3amucu

BBIYHCIAETCH Kak Pa3HOCTH Npoun3BeIeHUus
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 2.

1) BbuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 — 4i) = (1 + 3i)

OrBer: 19+17i

2) BepHo su yTBepkaAcHuE: «/leiicTBUTEIbHAS YaCTh
MIPOU3BE/ICHUS KOMIUIEKCHBIX YHCEJ B alireOpanyeckon popme
3aMMCH BBIUUCISAETCSA KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
coMHOXHUTeNen». OTBET apryMEeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISICTCH yTBep:KIeHHUe:
«/leiicTBUTe/IbHAST 4YaCTh MNPOU3BEAEHUS KOMILJIEKCHBIX
ynces B ajreopamyeckoii gopme 3anucH BbIYNCASETCS KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTedl H
NMpOoU3BeleHUs] MHMMbIX YacTell COMHOXKUTeJIe).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(7 + 4i)+ (4 —30)

OrBer: 40-5i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCcTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alreOpanyeckon popme
3alIUCHU BBIYUCIISAECTCA KaK CyMMa IIPOU3BEACHUS
JICCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxHUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHO (BepHbIM OTBETOM SIBJISICTCSl YTBEp:KICHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe] B
aqredOpamyeckol (popMe 3alMHUCH BBIYHCISECTCH KaK Pa3sHOCTH
IPOU3BECICHUSA HeﬁCTBHTeﬂbeIX yacted H NMpOU3BECIACHUSA
MHHMMBIX YaCTeil COMHOKHUTeIe»).

3aganue 4.
1) BbIYMCIUTH MPOU3BEICHUE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)




OTtBert: 52-77i

2) BepHo 1m yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YHCEI B anredpandeckoit popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaxaeHne: «JledicTBUTEJbHAS 4YAaCTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHcCeJ B ajredpamyecko ¢Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPoON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKHTEJIEN).

3amanue 5.

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

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil Gpopme 3amucu MOXKET OBbITh BBIUHCIIEHO I10
IIPaBWJIy BBIUUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYNTE.

Otser: BepHo (IpH 3TOM HYKHO YYHTHIBATH, YTO i2= - 1)

3ananue. YK-2.V.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILICKCHBIX YMCEIL.
a, = S{cusg + i sin E] un Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBert: 35((‘05‘5 + i sin E) = 35i
2) BepHo nm yrBepkAeHHe: «JIs BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHMCENl ~ HeoOXOoAMMoO  3amucarth  HX B
anredpandyeckoM Buje». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BBIYMCIEHMH TMPOM3BEJACHUS KOMILUIEKCHBIX 4YHCeJl B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYHMCJISACTCH KAaK MNpPOU3BelleHHe MOAYJel MHOXUTeJeld, a
apryMeHT YMCJIa PABEH CyMMe apryMEHTOB COMHOMKUTeJIei»).
3ananue. VK-2.V.3
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

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

zZ, T izin®
2 5(:::'05'5+Izm,6)

OTtBer: Z(rnsg +i Sf?igﬁ) =3 +i




2) Bepuno mu yrBepkaeHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJbTara sIBISIOTCS
pe3ysbTaTaMu AeJIeHUs MOAYJIsl AeIMMOr0 Ha MOAYJb JETUTeNs
W aprymMeHTa JeJIuMOro Ha aprymeHTt aenuteis». OTBer
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

«I[Ipn BBIYHCIEHUM YACTHOIO KOMILIEKCHBIX 4HCeJ] MOIYJb

pe3yJbTaTa SIBJSIETCS pe3yJibTaTaM JeJIeHus1 MOYJisl IeJTUMMOro

HAa MOAYJIb JeJHTe/sl, a apryMEHTOM - Pa3HOCTb apryMeHTa

AeJUTeN sl U ApTYMEHTA J1eJTUMOr0»).

Kak nHa3piBaercst popma 3aluc KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOW 3amucH |z| u ¢?

OTtBer: ®dopMa 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|*(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOYJIb KOMILIEKCHOT'0 YHCJIA, () — APTYMEHT KOMILIEKCHOI0
yucaa

VK-2.B.2

Pe3ynbrar kakoi onepanuu HaJl KOMIUIEKCHBIMU YHCTIAMH MOYXKET
OBITH 3aIIHCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

OTtBeT: B TakoM Buae MokeT ObITH 3alIMCAHA ONlepauusi
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

OIIK-1.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIDIEKCHBIMH YHCITAMH MOKET
OBITH 3amucaH B BHIE |Z1]:[Z2| (COS(@1-@2) + isin(p1-92)) ?
OteBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEePAIHsI
JeJIeHUsT KOMIUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-1.V.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'nE]
Hatigure 12-10 crenens uncia Z
OTtBet:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B cTelleHb (oJiee
PALMOHAJIBLHO MCII0Jb30BATH TPHTOHOMETPHUYECKYIO hopMy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIIeMY NPaBHiIy: NPH
BO3BEJACHMH KOMILJIEKCHOI'0 YHCJIA B CTENEHb MOAYJIb YHCJIA
BO3BOAUTCH B ITY CTeNleHb, API'YMEHT YMHOKAETCH Ha
1oKAa3aTe/ib CTeNeHH.
Eciin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0MMO B IaHHOM cJiydae 12 pa3 yMHOKHMTH YHCJI0 CAMO HA
ceos.

3ananue 2.
1) KowmrmiekcHOe YncIio Z 3aicano B areOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

OIIK-1.B.1




p T 3
Z=5+133= 'l[]{cusE + isin E]

Haiinute 3-10 cTenels uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl HCnoiab30Ban? O0oCHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJiee
PAIMOHAJILHO MCMOJIb30BATH TPUTOHOMETPUYECKYIO (hopmy
3alUCH M AeiicTBOBATH MO CJIeYIOIeMy NPpaBuiIy: NpU
BO3BEJIeHUH KOMILIEKCHOT'0 YK CJIa B CTeNeHb MOAYJIb YHCJIA
BO3BOAMTCS B 3Ty CTelleHb, APrYMEHT YMHO:KaeTcsA Ha
NMoKa3aTejb CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajredpanyeckyio Gpopmy 3anucH, To
He00X0IMMO B JIAHHOM cJIy4ae 3 pa3a YMHOKMTH YMCJIO CAMO HA
ce0sl (MJIM MCI0JIB30BATh (POPMYJTY COKPALEHHOT0 YMHOKEHHS)

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

2 -2
PPNCE,
OTBer:

10 -3 17
C=(—1ﬂ 21 —21)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JAHHOH 3a1auu.

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
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBer:

c=(s %5 1)

2. BriOepute u3 cnucka nuppoBble CPEACTBA, KOTOPhIE MOTYT
OBITH MPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

OIIK-8.3.1




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

2 -2
a=(4 3 De=( ¥)

—4 -3

OTtBeT:

8 5 —8
€= (—m 18 —15}
2. Bri6epuTte u3 cnimcka mugpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

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

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

OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
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
OTtBert:
7 13 17

L=

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

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPUILIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT ASUCTBUN HAJ MaTPUIIAMH

OIIK-8.VY.1




A+ (-A) =
OtBet: 0
3. Tlpomomxute hopmyny

7(A+B)=
Oteer: 7A+7B
4. Tlpopomxute GhopMyiny

SA-5B=
OTtBer: 5(A-B)
5. Tlpomomxute Gpopmyiy

2 X(4A)=
OtBer: SA

10.

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

_ _ 2 5
R
OTtBer:

—8 4)

AB =
(1-’-1- 18
2) Bwibepure u3 cnmcka 1udpoBbIie CPEICTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI [Tl pellIeHus JaHHO! 3agaun. OOocHyiiTe
BbIOOD LM(poBOroO cpencTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pelieHusl JaHHOi 3aga4yu oTHOcHTCca Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00/1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMHA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3ananue 2.
1) Haittu npousBeaenue matpun A * B, rae
4 3
0 -2 -3
a=( ) B= (1 —z)
1 3 0
3 0
OTtBer:
=11 4
aB = . _3]

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJIS peIIeHUs JTaHHOH 3a/1a4H.

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

YK-2.3.1



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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe o0ecneyeHne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

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

L 4 3
A=(g 32 53] B= 2 —03
OtBeT:

6 6
AB = [13 —3)

2) Bribepure u3 cniricka 1EU(pPOBbIC CPECTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIs PEICHHS JaHHOH 3a1auu.

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

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4yu oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3aganue 4.
1) Haiitu npousBenenue Matpuil 4 * B, rie
4 5
0o -2 -3
=2 Y e=(i
2 —4 0
3 0
Otser:
11 6
AB _( 4 22]

2) BriGepuTte u3 crucka nudpoBbie CPeaCTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [T PeIICHHs JaHHOM 3aauu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOo# 3axa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OPMEHTHPOBAHHYI0 HA
NMOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB € BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.



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

3ananue 5.
Haiitu npoussenenune marpun A * B, rie

4 -1 —4 2 3
A=(1 . ﬂ)B= ; —ﬂz
OTtBerT:
a8=(2, 1)

2. BriOepute u3 crivcka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI JUUIS PELICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBaM, KOTOpPble MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

11.

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

2) OO60CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Ortser:

J1st Toro 4to0bl BHIYUCJIMTH ONpe/esuTe/] b BTOPOro Mopsiaka
He00X0IMMO U3 NMPOU3BEICHHUS JJIEMEHTOB IIABHON ANArOHAJIN
BbIYeCTh TMpPOM3Be/iecHHEe 3JIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

3ananue 2.

1) Haiitu onpenenuTens 2-ro MOPSIIKa MATPHUIIBI
2 3 ‘

s s

OrsBer: -22
2) OO6ocHYITE KaK BBIYHCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BHIYHMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEICHHUS 3JIEMEHTOB IIABHON ANAaroHaJIN
BbIYECTh IPOM3BEJCHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3ananue 3.
1) Haiitu onpeenuTens 2-ro MOpsiIKa MATPUIIBI

YK-2.V.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

s 5l
5 8

OtBet: 23
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCIUTHL ONpeAeuTe/] b BTOPOro MOpsiaAKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHEe JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

3ananue 4.
1) Haiitu onpenenutelib 2-ro MOpsIKa MaTPHUIIbI

|t ol
—14 —8
OtBert: 0

2) OO0OCHYITE KaK BBIYHUCIIUTH OMPEICIUTEb BTOPOTO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3amanue 5.
1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI
o 3

10 3

OtBer: -5
2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IVIABHOW JANAroHa n
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

12.

1 2 -1
3amanue: naHa matpuna | 3 1 2
4 -2 §5
Haiinure anrebpandeckue TOMOTHEHUS:
Orteer: 9
Ortser: -7

3. A,

YK-2.¥.3




OtBer: -5

4. 14.:3
Otset: 10
5. Ajq
Oteert: -5
Uemy paBeH onpeaenuTenb TPEYrolbHON MaTPUILbI? VK-2.B.2
13. OTBeT: onpe/ieuTe]b TPEYroJbHOM MAaTPUIILI PaBeH
NMPON3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.
O6o3HaunM Ay, A,, ..., A, — CTPOKH MATPULIBI M €Ly; flo; o Oy - OIIK-1.3.1
NeHCTBUTENIbHBIC YUCIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCIJIO OTJIMYHOE OT HYJIS, U IIPU 3TOM JIMHEHHAas
KOMOWHAIIUSI CTPOK MaTPHIIbI C STUMHU YUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI’1‘41 + ﬂ,:,-‘-l: +--+ a?ﬂ‘q?ﬂ = ﬂ’
rge 0 =(0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBaIOTCSI CTPOKU MATPHUIIbI?
Oteer: Takue CTPOKM MaTPHUIbI HA3BIBAKOTCSH JUHEHHO
3aBHCHMBIMU
ITycts MaTpuisl A 1 A y0BIETBOPSIOT YCIOBHIO OIIK-1.V¥.1
A'A1=AYTA=E, rue E — exunnunas MaTpuiia n -ro MopsiKa.
15. Kax Ha3pIBatOTCSl TaK€ MaTPUIIbI?
OtBer: Takue MaTpUIIbl HA3BIBAIOTCHA 00PATHBIMH MATPHIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
ooparnas k A™Y).
3ananue 1. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue OIIK-1.B.1
-1 2 -7 —4
a=(5 5) 8=( )
-2 5 —-17 -9
OrtBer:
1 2
x=(5 5)
-3 -1
3ananue 2. Haiftu matpuiy X u3 ypaBauenust A * X = B rne
-1 2 -9 —4
a=(5 2) =3 1)
3 —4 23 10
16. Otser:
5 2
x=(5 5)
-2 -1

3amanwne 3. Halitu matpuity X u3 ypaBHenus 4 # X = B, e
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
Otger:
1 4
X = (_3 _1)

3ananue 4. Haiitu matpuny X u3 ypapHenust 4 * X = B rue




4= (zlf. :?] B= (299 169)

OTtBer:

x=(5 %)

3ananue 5. Haiitu matpuny X u3 ypapaenust A * X = B, rue
1 -3

4= (2 —8) B= @.i 152)

OTtBer:

x=(5 2)

17.

Kak Ha3pIBaeTcs cucTeMa anreOpandecKux YpaBHCHHMA, KaXI0e U3
KOTOPBIX SIBIIAECTCS JIMHEHHBIM?

Oteet: Takas cucreMa ypaBHeHUIl HA3BIBAETCH CHCTEMOM
JIMHEHHBIX aJredpanvyeckux ypaBHeHUil

OIIK-8.3.1

18.

Kakue MeTo/bl perieHHs CUCTEM JIMHEHHBIX aJlreOpanvecKux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs1 CUCTEM JIMHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: Mmeroa Kpamepa, meron I'aycca, MeTox MAaTPHYHBIX
ypaBHeHHIi (C MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

OIIK-8.V.1

19.

CpaBHuTE yCcn0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
OIpEeAEINTENb MaTPULIbI CUCTEMBI PaBEH HYJIO?

Otser: Ecin onpeneanTe] b MATPULBI CHCTEMbI PABEH HY.JIIO,
TO NPHUMEHSETCS TOJBKO METO/ HCCICAOBAHUA CHCTEMBbI
JIMHeHHBbIX ypaBHeHuil 'aycca, apyrue meroanl (MeTox
Kpamepa u MeToa MATPUYHBIX YPAaBHEHHM i) MOT'YT
NPUMEHATHCS NPH YCJI0BUH, YTO MATPHLA CHCTEMBI
KBaJpaTHAas U ONpee/INTe b €¢ He PABEH HYJII0.

YK-2.3.1

20.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHEeHUU. Kakoil MeTo/| pelieHnsl CHCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIPATHOM?

Oteer: Eciim MmaTpuia cucreMsbl He KBajgpaTHas (T.e.
KOJIM4eCTBO HENM3BECTHBIX H KOJINYeCTBO YPABHEHUI He
COBNAJAI0T), TO NPUMEHSETCH TOJAbKO METO/A MCCIIeI0BAHUS
cUCTeMbl JIMHeliHbIX YpaBHeHnuii ['aycca, npyrue meroanl
(merox Kpamepa u MeTox MAaTPUYHBIX YPABHEHHIT) MOTYT
NPUMEHATHCS NPH YCJ0BUM, YTO MATPUIIA CHCTEMbI
KBA/IPATHAs M ONpPee/INTe/Ib e¢ He PABeH HYJII0.

YK-2.V.1

21.

[Tpu kaKOM yCJIOBUHM OJTHOPO/IHASA CUCTEMA JIMHEHHBIX YpaBHEHUM
MMEET HEHYJIEBOE pelleHue?

Oteer: OgHOpOAHAS CHCTEMA JIMHEHHBIX YPABHEHUI HMeeT
HeHyJIeBOe pPellieHHe TOrAa M TOJbKO TOI/Aa, KOraa e¢ panr
MEeHbIlIe YN CJIa HeU3BeCTHBIX.

YK-2.¥.3

22.

Kak Ha3pIBaeTcsl AByMepHas CICTEMa KOOpAUHAT, B KOTOPOM
KaXK7asi TOUKa Ha MJIOCKOCTH OIpeeNsieTcs IByMs YHCIaMH -
HOJISIPHBIM YIJIOM U HOJISIPHBIM Paguycom?

VK-2.B.2




OtBer: Takasi cucTeMa KOOPAUHAT HA3bIBAETCS MOJISIPHOIM
CHCTEMOI KOOPAUHAT.

23.

Kak Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOH Ka)/aasi TOUKa B
IPOCTPAHCTBE ONpeenseTcs Tpems yucinamu - (I, 6, ¢), rae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsi chepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBetr: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH 0TPE30K.

OIIK-1.V.1

25.

Kak Ha3bIBaeTcs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAJAET C €r0 KOHIIOM,
HA3bIBAETCS HYJEBbIM BEKTOPOM.

OIIK-1.B.1

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OtBer: CkajsipHOe IpOU3BeAeHNE BEKTOPOB ONpeae/sieTcs 1o

dopmyae |dl = |b| = cosa

OIIK-8.3.1

27.

[To xakoit popmyre BBIYUCIACTCS CKATSIPHOE MPOU3BEICHHE

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

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpenessieTcs 1Mo
dopmyne a,.b, +a,b, +a_ b,

OIIK-8.V.1

28.

I[To xakoil popmysie BBIYUCIIAETCS BEKTOPHOE MPOU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE NpON3BeAeHHE BEKTOPOB ONpPEAe/IseTCs 10
dhopmyae
(Y
1 M %
X, Vo Z,

VK-2.3.1

29.

[To xakoii popmyrie onpenenseTcs MOAyIb BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB?
Otger: BesimunHa Mo1yJjisi BEeKTOPHOI'O NPOU3BeIeHUs

BEKTOPOB onpexnesiercs mo gopmy.e |al = |b| = sin(ab)

YK-2.V.1

30.

Uemy paBHO pacCTOSIHHE OT TOUKH /10 MPSMOIi?
OTtBet: PaccTosiHre OT TOYKHM /10 MPSIMOM PABHO JJIMHE
NepPrneHAnKYJIsPa, ONYIMIEHHOr0 U3 IaAHHOW TOYKH HA NPAMYI0.

YK-2.V.3

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPAMON MPOXOAANIEH uepe3
x+2 y—9

Touky M(2,4) v nepreHuKyISPHON IPAMOA — = -

OtBer 3anucaTth B BHJAE YPaBHEHHsA NPSIMOM C  YIJIOBBIM

K03 ULHEeHTOM

Ortser:

¥y=-—1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMON NPOXOJSIIeH uepes

VK-2.B.2




TOUKY M(1,—4) u HEePIICHIUKYIIAPHOM psIMOi
—4x — 5y +14 =0,

OtBer 3ammcarh B BUJAE YPAaBHEHHS NPSAMOH C  YIVIOBBIM
ko3 urmenTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUThb YpaBHEHHE MPSIMOM MPOXOASIIEH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHo mpsMoit

—4 -5
OtBer 3ammcaTh B BUJAC YpaBHEHHUS TPSMOW C  YIJIOBBIM
K03 uUIeHTOM
Otser:

¥y=1,25x—1,75

3amanne 4. CocTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

touky M(1,—1) u neprenaukynapHoO# npsiMmoit ¥ = —5x + 2.
OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM

OrtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE HPSIMON MpOXoJsuied uepes
x+1 v—6

touky M(3,1) u nepreHIuKyISIPHON MPAMOi Y = Y

OTBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOH C  YIJIOBBIM

ko3 urmenToM

Otsert:

¥y=-—1,25x+4,75

KakuM ypaBHEHHMEM OMUCHIBAETCS TIOCKOCTh B IEKAPTOBBIX OIIK-1.3.1
KoopauHaTax (X, Y, z)?

32. Oteet: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IVIOCKOCTH
(KkaHOHHMYECKOoe YPaBHEHHE MJIOCKOCTH)
Ax+By+Cz+D=0
Chopmynupyiite  HeoOxoaumoe U jgoctratoyHoe  ycnoBue | OIIK-1.V.1
napauieIbHOCTH MPSIMON U TIJIOCKOCTH.
Otser:

33. Jasi Toro, 4To0bl MpsiMasi ¥ MJOCKOCTh ObLIM NMapajie/ibHbI,
HEO0X0AUMO MW [JO0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IUVIOCKOCTH ¥  HANPaBJSIOIIMA BeKTOp mNpsAMoOi ObLIM
nepneHIuKyJIsIPHbI.
Kakum ypaBHeHueM omnuckiBaeTcsi mnpsimas, npoxopsmas uepe3 | OIIK-1.B.1
TOYKY (X0, Yo, Zo) W UMEIOMIAs HAMPABIAIONINN BEKTOpP C
koopaunatamu (I, m, n)?

34.

OTBeT: YpaBHeHHe NPSIMOM, MPOXO/silel Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ MMeIOIIasi HATIPABJISIOINUIT BeKTOp ¢ KoopauHatamub (1,

m, N) uMeeT BUJ x_{xn =22 _ %
m mn




35.

Kakxum YPaBHCHHUEM OIMUCBHIBACTCA IMpsAMad, NpOoXoAamiasa 4€pe3 ABC
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTtBeT: YpaBHeHUe NPSAMOIi, NPOXOaslIeil Yepe3 1Be TOUKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-8.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh MPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe JABYX lepeceKalonuXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOI B MPOCTPAHCTBE

OIIK-8.Y.1

37.

C moMotipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKITY

IpsIMbIMU?

OTBeT: yroJ Me:kay NpsiMmbIMH MOKHO HAaiiTH U3 ()OPMYJIbI
arvag

|ﬂ__|'i|T_|l, rae fy M fi; — HAPaBJIsAOIIUEe BEKTOPbI
1 2z

COs@ =

NMPAMBIX

YK-2.3.1

38.

Hopwmaip k mockoctu umeet koopauHatel (A, B, C); koopauHaTh
HaMpapJIoIIEero Bekropa npsmoit (I,m,n)/

C nomo1ibio Kakoil popMyIibl MOKHO HAMTH yroi Mexay NpsiMoi 1
IJIOCKOCTBIO?

OtBeT: yrosa Me:xay nNpsiMoOi M IJIOCKOCTHI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

YK-2.V.1

39.

ITo xakoil popmyse MOXKHO ONPEAETUTh PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH?

Otget: PaccTosiHue OT TOYKM /10 MJIOCKOCTH PABHO
|Axy+ By, + Cz+D|
VA reT
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaIH K IJIOCKOCTH

VK-2.V.3

40.

Hanuinre kaHOHUYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KanoHn4eckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

X y

al b2

VK-2.B.2

41.

Hanummure kaHOHUYeCKOe ypaBHEHUE TUIIEPOOPEI.

OtBer: KanHoHN4YecKoe ypaBHeHHE THIIEPO0JIbI HMeeT BUJL
2 2

X ¥ 1

a® b?

OIIK-1.3.1

42.

Hanummre kaHoHNYeCKOe ypaBHEHHE MapadoIibl.
OtBer: KanoHHYeckoe ypaBHeHHE Mapad0/Ibl HMeeT BU/
yi=2px

OIIK-1.V.1

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

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

No mi/mm [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO




[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil TepeyeHb TEM I KypCOBOTO POSKTHPOBAHMUS/BBITIOTHEHUS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
n/a WHIUKAaTOpa
1 | Jana matpuna 1)  ag YK-2.3.1
2 .
A=( ).
flzy  Qag 3) a
11
E€ anreGpamyeckoe
JIOTIOJTHEHHE Ass 4)  —ay
PaBHO... OtBer: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

2 | U3 mpuBenéHHBIX d,, diz SRR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYWIECTBYIOT Y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3) 0 a;; ay;

0 0 ag,
11 12 Gy3
4) (ﬂﬂ Qzz Qa3 )
0 0 0
OTtBet: 3)

(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIINUTC ApPTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOYKHO peIuThH 2) K. ®.Taycea
CHCTEMY,
OTIPE/ICTNTEIh 3) ¢ HoOMOIIBI0 0OOPAaTHOW MATPHIIBI
OCHOBHOH ~ MAaTpHMIBI | 4)  ;06bIM CIOCOGOM
KOTOPOM PaBEH HYJIIO
OrtBer: 2)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Ooubiie 1 VYK-2.B.2
TOTJIa ¥l TOJIBKO TOT/Ja, | 2)  PaHr MAaTPUIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paciIMpeHHO MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBeT: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
JIs BeKTOpPOB 4@ M b | 1) BeKTOpHI MepreHMKYISPHEI OIIK-1.3.1

BBITIOJITHATOTCA

YCIIOBHSL:

be _ by _ bg

2y Gy dz

Torjga....

2) BEKTOPbI MapalieIbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN
IpsAMOit

4) BeKTOpPBI

Otget:2) 4)

Jexar Ha OJHOH npAMOH

(Muctpykuus: Ipounraiite Tekct, BbIOepUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB U 3AIUILUTE
000CHOBBIBAIOLITHE

apryMEHTHI, BBIOOP

OTBETOB)




Bekropnoe 1)  komnmHeapHOW IIOcKocTH, B Kotopoi | OIIK-1.Y.1
IIPOU3BEICHUE JIeKaT IEPEMHOKAEMbIE BEKTOPA
BEKTOPOB a I B — 310 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B
KOTOPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmaJaArONIHi c OJTHUM u3
[IEPEMHOXKAEMbIX BEKTOPOB
OrtBer: 2)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| OIIK-1.B.1
A2 +R2 a2+ 2
70 TUIOCKOCTH MOYKHO VAT+BVATHC
BBIYUCIIUTh o 2) A -A+B B, +C, Cy
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +C] '\IIA2+E'Z +C3
3) |.£‘1..‘I:u +B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT BT 40T mE 4nt 4pT
OTtBet: 3)
(Muctpykuust: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
['eomeTprueckoe 1)  runepOosoi OIIK-8.3.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, cymma
paccTosHUI or | 3)  OKpYXHOCTbIO
KakAOH W3 KOTOPBIX | 4)  sjygumeom

Ao ABYX JaHHBIX




TOYCK atoii | OTBeT: 4)
TUIOCKOCTH ecTh .
(Muctpykuusi: [IpounTtaiiTe TEKCT, BBIOCpPHTE
BEJIMYMHA .
NPaBWIbHBIA OTBET M 3aIlUIIATE apTyMEHTHI,
MIOCTOSTHHAS
’ 000CHOBBIBAIOIIKE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 OIIK-8.V.1
N o -3 2 4
IPSIMOM, TPOXOJSIICH
uepes TOYKY 2) x+1  y+2  =+4
3 2 4
A(—1;2;4),
HEPIEHAUKYIAPHO x-1_ y-2 z—4
3) = E =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4) EroymE_=t
-3 -2 -4
Otser: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BHIOEpHTE
NPaBUIbHBIA OTBET M 3alUIIMTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 YK-2.3.1

JIMHEUHBIX YpaBHEHUU

METOAOM
x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

l'aycca

2) x=0,y=1,z=-2

3) x=0,y=-1,2z=2

4) x=0,y=-1,z=-2
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MIPaBUJIBHBIM OTBET U 3alMILIWTE apryMEHTBHI,

000CHOBBIBAIOIIME BBIOOP OTBETA)




11 | Beruucnurh 1) [_1 _'5) YK-2.V.1
7 2
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G 5
OrBer: 1)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPAaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
12 | Jana matpuna 1) a,, YK-2.¥.3
LTI T 2) —ap
A_(a,:l a::)'
3) Qi
E¢ anrebGpanueckoe 4 —ay
JIOIIOJTHEHHE Ay
OtBet: 2)
paBHoO. ..
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna A7 1) At-axa-at VK-2.B.2
Ha3bIBaeTCsl 00paTHON ) At-a=1
maTpunie A, eciu
-1, 4 — -1 _
BBITIOJTHSIETCSI YCIIOBUE 3 AT A=AAT=E
4 At-A=0
OtBer: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIIUTC APTYMCHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o OIIK-1.3.1
MPOU3BEICHUEM TBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) al |b|tgcx
OrtBer: 3)
(Muactpykius: IlpounTaiite TEKCT, BhIOCPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
15 | Yemy pasHo | 1) O OIIK-1.VY.1
CMEIIIaHHOe
2) 1
IPOM3BEACHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Unctpykuus: Ilpountaiite TekcT, BhIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOpP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-1.B.1
MPOXOIAIIEH  Yepe3 2) Yy _ xx
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre...

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uncrpykuus: Ilpountaiite Tekct, BbIOEpUTE
IIPABWIBHBII OTBET U 3alUILUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy OIIK-8.3.1
MECTO TOUYEK, KOTOpBIE
2)  OKPYXXHOCTB
XapaKTepU3YIOT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 c 1) nelCTBUTEILHON OCBIO OIIK-8.V.1
OtHomieHne —
4 2) aCHUMIITOTOM
HA3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOpP OTBETA)
19 | Haiitu  ypaBHeHue 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
HEePICHAUKYISPHO 3) = =
-3 -2 —4
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) S T L T .
Otser: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUJIBHBIM OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Onpenemuts  kakoe | 1)  x +y=-8x=0 YK-2.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpPHUTE
MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmwmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y:-l, z=3
Otget: 4)
(Muctpykuums: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWJIbHBIN OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
22 | BpuuciauThb YK-2.B.2

GG 3

n (2 o)
2 (7 o)
» (G %)
5 (2 7)
Orger: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPaBUJIBHBIN OTBET W 3alMIINTE apTyMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) OIlK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
-2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Uuactpykuus: IlpounTtaiite TEeKcT, BhIOSpUTE
NPaBUJIbHBIC BAPUAHTHI OTBETOB U 3AIHIIUTE
apryMCHTHI, 000CHOBBIBAIOLIHE BBIOOp
OTBETOB)
24 | Tlpsmasty =2X +5 1) tg(5) OIIK-1.V.1
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMCHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 OIIK-1.B.1
TPSIMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIpeNIeNsIeTCs o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|oi
Otser: 1)

Wnctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | IIpu peneHnn 1) 5 3‘ OIIK-8.3.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
aBHEHUU
» ) b2
{ xy+3x, =5
4x, —Tx, =18 o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeICIIUTENb A 4) 1 5‘
4 3
UMeEeT BUJI:
OrtBer: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) OIIK-8.V.1
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
4x, +8x,=1
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IPaBOM CTOJIOLE)
Pemmre MmaTtpuynoe Haiitn marpuny X u3 ypaBaenus A #X = B, | OIIK-1.3.1
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(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OrneHnBaHNE TECTOBBIX 33/1aHUM:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 UETHIPEX
NPEUIOKEHHBIX U 00OCHOBaHMEM BHIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHWIIBHO yKa3aHa Iudpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHTbl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3aszaHue KOMOMHHMpPOBAaHHOIO THIIA C BBIOOPOM HECKOJBKMX BapHaHTOB OTBETAa U3
IPEUIOKEHHBIX U pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIM IPABUIBHO
yKa3aHbl TUQPPBI ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBEIOOpE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 OaimioM, eciau AONYIIeHbl OIIMOKHU WK
OTBET OTCYTCTBYeT — 0 6ayUIOB.

- 3ajaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMM W3 OJHOTO CTOJOIA BEPHO COIOCTABJICHBI C
HO3ULUAME Apyroro ctojbua). [losHoe coBnaaeHne ¢ BEpHbIM OTBETOM OlieHuBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM ero oTcyTcTBre — 0 6ayioB

- 3a71aHNe OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CJIM OTBET COBIA/NAET
C STAJIOHHBIM IO COJEPKAaHHWIO W MOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHUE OLEHHUBACTCS B 3
Oaita, eciay JIOMyIIeHa OjHAa OMKOKa \ HETOYHOCTh \ OTBET HpaBHJIBHBIN, HO HE MOJHBINA - 1
Oau, ecitu omymieHo 6osee 1 ommOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAII, pernaMeHTUpPYIOIIUX TOPAIOK U MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMi O0yJarolInXcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycMompeHo yYueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAILMIO 1O TEME, a B OCBOCHHH
dyHaaMEHTaNbHBIX MpoOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METO/I0JIOITMYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 00JIacTH 3HaHusA, €€ MpoOseMbl, AAeT LeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InanupyemMsble pe3yabTaThl IPU OCBOEHUH 00y4YaromKUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIACTCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro HHTEpeca, He0OXOAUMMOTO Ul CaMOCTOSATEIbHOW PaboThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

— Hay4dyuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
[IOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  pa3jIMuYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepHUad MOYKET COINPOBOXKAATHCS JIEMOHCTpAalUUEd CllaliloB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUHl 00
0COOEHHOCTSIX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOI0 MaTepuaa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpOBKa TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.
Hnmoctpupyromue IpuMepsl.

11.2. Metoauueckue ykazaHUs [Uisi OOydYalOIIMXCS MO MPOXOXKACHHUIO MPAKTHUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHSATHE SABISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTo
mporecca, 3aKIII0Yaroniasicsl B BHIOJHEHUN 00YJarOIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C MEJbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JIEATECITHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJaOIIErocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HABBIKOB MPAKTUYCCKON JIEATSIILHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONTUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
JUCITUTLIIAHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHre parMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYATBHOU (Gopm
o0yueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTUYSCKUX 3aHITHUMN
HpaKTquCKHe 3aHATUA HAYUMHAKOTCA C 3aliCH B JXYpPHaAI IIperoJaBaTeiid
NPUCYTCTBYIOIINUX CTYACHTOB. 3aTeM 00BABIISICTCS TEMa MPaKTUYCCKUX 3aHATHUH.
HpenonaBaTenL YUTACT YCIIOBHUE 3adadyu U NIpeajiara€t CTyACHTaM CaMOCTOSATCIIBHO
PCeHIUTL 3a4a4y, UCIIOJIb3Yyd 3HAHUA, ITOJTYYCHHBIC CTYJACHTOM Ha JICKIIUH. CTyI[eHT, KOTOpLIfI




MEPBBIM PEIIWI 3a7[auy, BbI3BIBACTCS K JOCKE. B ciydae eciii CTYyACHT MPaBHJILHO PEIIHII
3aady, OH moiyrydaer 5 OamoB. Ecnu cTynmeHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYICHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHYChl (kadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 0011el cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BBIIAeTCs JIOMAallHEE 3allaHue B BUJC 3a/a4, KOTOPbIE OHH CHAIOT B
YCTAHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE MpEIoJiaBaTelis, Ho 0e3 ero HermocpeJICTBEHHOTO
YYaCTHA.

st oOyyaromuxcsi 1mo 3ao4Hod (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHONW paboThI, y oOydaromerocss (GopMHpYyeTcs
nenecooOpasHoe IIaHUPOBaHUE paboyuero BpeMeHH, KOTOpOe MO3BOJSIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTHU3allMM MPUOOPETACMbIX 3HAHUU, OOCCIICYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CAMOCTOSITENbHYI0 — paboty
00yYarOIIUX CSSIBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOy4yaroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAYCMAaTpHUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreMe auctaHioHHoro oOydenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE MPOBEPOYHbIE pPAOOTHI MO pELICHUIO 3aJad U OJUH
TEOPETUYECKHUI ONpoc (IEepeYeHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW arrecTandud (IPpU  HMCIOJIB30BAaHUM  OalbHO-pPEHTHHIOBOM  CHCTEMBI
OLICHMBAHMSI, KaXKIbIH BHUJ KOHTPOJIA OLEHMBAETCs B Oamiax, U3 KOTOPBIX (OpMUpPYETCS
UTOTOBBIH pe3ysbTar).

11.5. Metoauueckue yka3zaHus Al O0y4arolIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTalu.

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycCMaTpUBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOydJaIoOmMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a]ad. DK3aMEH, Kak IpPaBWIIO, MPOBOJUTCS B
MepUoJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOPOLIOY, «YJOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIHHOY.

— Cucrema OIICHOK TIPH TPOBEACHHUH TPOMEKYTOYHON aTTECTAIllMM OCYIIECTBISETCS B
COOTBeTCTBUU ¢ TpeOoBanusmu I[lomoxkeHuit «O TekylieM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'YAlIl, oOyyaromumxcs Mo mporpaMmam BBICILIETO



oOpazoBanus» U «O MOAYIbHO-PEHTUHIOBOM CHCTEME OLIEHKU KadecTBa y4eOHOU paboThI
ctyaeHToB B 'Y AID».
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