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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto  noArotoBku/  crenuanbHOCTH  09.03.03  «IIpuxmamnas  uHpOpMATHKAY)
HanpaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(POPMAIMOHHBIE CHCTEMBI M TEXHOJOTHH.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobeH ompenensaTh Kpyr 3aJad B paMKaxX IOCTaBJICHHOHW I M BBIOHMPATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOr0 aHAIN3a U MOJIEITMPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOIO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

ConepxaHue JHUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anreOpol U aHATUTHICCKON TeOMEeTpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
yuyeOHOro mpolecca: JIeKIUH, MPaKTHUECKUe 3aHATHS, CaMOCTOsTeNlbHas pabora
oOyuJaromerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (hopMe IK3aMEeHa.

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

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus TUCITUTITUHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIE (POPMBI M  KOJMYECTBEHHBIE COOTHOIICHHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPHPOBATH LIEIEYCTPEMIICHHOCTb, OPraHU30BAHHOCTh IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOLIHBIM CPEICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HayKH,
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 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIABbABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcs (HOpMUpPOBaHHE CHOCOOHOCTH JIOTMYECKM BEpPHO, apryMEHTHPOBAHHO U SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON YacTU 00pa3oBaTeIbHOIN MPOrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTrataMu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMU FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX TOCTHIKEHUS

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
MOCTaBJIIEHHON 1IN | OCTaBJIEHHOMU 11eNu U (hOpMYIHPOBAThH
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
ONTUMAJILHOTO CIIOcO0a peleH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Crocoben
IPUMEHSTh
eCTeCTBCHHOHay‘IHbIe
1 OOIIEHHKEHEPHBIE
3HaHUA, MCTO/IbI
MaTeMaTHYeCKOro
aHajau3a u
MO/ICITHPOBAHHUS,
TEOPETUYCCKOTO U
OKCIEPUMEHTAIBHOIO
HUCCICOIOBAHUS B
npodeCCHOHATBHON
JEATENLHOCTH

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-1.3.1 3HaTh OCHOBBI MATEMAaTHKH,
(buU3HKH, BBIYUCITUTEIILHON TEXHUKU U
MIPOrPaMMHUPOBAHHUS

OIIK-1.Y.1 yMeTsb pemiath CTaHIapTHbIE
npodeccCrOHATbHBIC 33/1a4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
MaTeMaTUYeCKOTo aHalu3a u
MOJICTTUPOBAHUS

OIIK-1.B.1 Bnanets HaBLIKAMU
TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
UCCIIEIOBaHUS OOBEKTOB
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IPH

HN3YUCHHUU B BY3€ KaK#uX-J11u00 JUCIUITIINH.

3HaHMUs, MOJYYECHHbBIE IIPY U3YUYEHUU MaTepuasa JAHHOM JUCLMIUIMHBL, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOSTHOCTEN U MaTEMaTUYECKasi CTaTUCTHKA

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Janaple 00 o0meM o0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHJIOB Y4eOHOM
paboThI MO TUCHUIUIMHE (M pachpeelieHne 3TO TPYJ0EMKOCTH IO CEMeCcTpam) MpeICTaBICHbI B

Tabnuiie 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 RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuyeckue/cemunapckue 3anstus  (113), 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 155 155
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TTPUBEEHBI B Ta0IHUIIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgensl, TeMBI JUCLUITINHBI Jlexuun 113 (C3) JIP KI1 CPC
(uac) (uac) (gac) (uac) (gac)
Cemectp 1
Paznen 1. KomruiekcHble uucia u 2 2 20
MAaTpPUIIbI
Pasnen 2. CucTeMbl JIMHEHHBIX 1 2 20
YpaBHEHUI
Pasnen 3. JIuHeliHbIe IPOCTPAHCTBA 1 0 30
Pasnen 4. Bekropsl 1 1 20
Pasnen 5. IpsiMast Ha TUIOCKOCTH 1 1 20
Pasnen 6. IpsiMast ¥ TIOCKOCTD B 1 2 20
POCTPAHCTBE
Paszen 7. KpuBble BTOpOTro mopsiika 1 0 25
Hroro B cemectpe: 8 8 155
Hroro 8 8 0 0 155

HpaKTI/I‘leCKaﬂ IIOAroTOBKAa  3aKJIO4YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

00yJarouMucs

ONIPENENICHHBIX  TPYIOBBIX  (YHKIMH,  CBSI3aHHBIX C  Oy;ymei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paszpena

HaszBanue u conep:xanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IToHsATHE KOMIIIIEKCHOTO 4Kcia. JIedcTBYUS Hall KOMIUIEKCHBIMU YHCIaMU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIaMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs u3
KOMILUIEKCHOT'O YHCJIA.

[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCUMOCTh W HE3aBUCUMOCTb MaTpull. TpaHCIOHHpOBAaHWE MAaTpPUILL.
YMHOxkeHUEe MaTpuLl. MHOIO4YJI€HBI OT KBaJIPAaTHBIX MaTPUIL

2. Omnpenenurenu u ux cporictsa. ObpatHas MaTpuna. Pemenue npocreitmmx
MaTpu4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JIUHEHHBIX
YPaBHEHUM.

Meron Kpamepa. Meron I"aycca.
CoOcTBeHHbIE YnCa U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
@DYHKIMH OT KBaJAPATHBIX MaTPUI]

3. Jluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
KoopauHaThl. JIuHeliHple  mpeoOpa3oBaHus. MaTpuna  JIHMHEHHOTO
npeoOpa3oBaHusl.

4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIMHelHple onepanun

HaZ BEKTOpaMH. JInHeliHas HE3aBUCUMOCTD BCKTOPOB. ba3zuc. KOOp)II/IHaTBI.
CucreMbl KOOpJAWHAT Ha IMJIOCKOCTHU U B IIPOCTPAHCTBEC

CkansipHOe TIPOM3BEICHHE BEKTOPOB. BEKTOpHOE MPOM3BEICHNUE BEKTOPOB.
CMelaHHoe TPOU3BEJICHUE BEKTOPOB.




VYpaBHeHUsI NPAMON Ha IIOCKOCTH. 3aJjayd Ha COCTABJICHUE YpPAaBHEHMI
IPSIMOM.

Yron Mexxay npsiMbIMU Ha IUNIOCKOCTH. PaccTosiHMe OT TOYKH 10 NpsAMOM Ha
IJIOCKOCTH. PaccTosiHre Mex 1y napajiesIbHbIMU NIPSMBIMU.

YpaBHeHUsI IIIOCKOCTHU. 3a7jaHKe MPsIMOi B TPOCTPAHCTRE.

Yron Mexly INIOCKOCTSAMH. YTOJI MEXKIY NMPAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCThIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHue mexay napamielibHbIMU IUIOCKOCTSAMH. PaccTossHuE OT TOYKHU
J10 TIPSIMOM B MMPOCTPAHCTBE.

Onnmunc. ['unep6ona. [lapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO

nopsaaka. Kanonnueckue ypaBHeHUs KPUBOI BTOPOTO MOPsIKa

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

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

N3 Hux Ne
Dopmbl N
Ne . Tpynoem- | mpakTtuyeckoi | pasaena
wn Tembl IpakTUUECKUX 3aHATUI MPaKTHYECKHX KOCT, (4ac)| MoAroToBKU, | mucHUI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHCIaMH B alre0pandecKkoi 3aga4
dopme. Tpuronomerpuueckas
dhopmMa KOMIUIEKCHOTO YHCIIa. 1 1
JlericTBus Hal KOMILIEKCHBIMU
yycllaMu B
TPUTOHOMETpUUYECKOU opme
2. JInnelHple onepanuy Hajg Pewmenne
MaTpPULIAMH. 3a1a4 1 1
TpanciOHMpPOBaHKWE MATPULL.
YMHOK€EHUE MaTpuULl
3. | Bpruucnenue onpenenuTenei. Pewmenne
OO0parHas matpuna. Pemenue 3a1a4 1 2
MAaTPUYHBIX YPABHEHMIA.
4. MatpuyHblii METOJ peLICHUS Pewenue
CHUCTEM JIMHEHWHBIX YPABHEHU. 3a11a4 1 5
Meroa Kpamepa. Meron
l'aycca
S. Paznoxxenue BEKTOpOB 110 Pemenue
6a3ucy. Beruucnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH
JIEKapTOBOI cucTteMe 1 4
koopauHar. CkansipHoe
IIPOU3BEIEHNE BEKTOPOB.
BekTopHOE u cmelaHHoe
MIPOU3BEICHNS BEKTOPOB
6. VYpaBHeHUs IpsAMOiL Ha Pemenue
IUIOCKOCTH. 3a/1auyl Ha MPSIMYIO 3a1a4 1 5
Ha IJIOCKOCTH
7. [Ipsimast ¥ IIIOCKOCTH B Pemenue 2 6




| MIPOCTPAHCTBE

3a1a4

Bcero:

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKocTsb,
(uac)

N3 Hux
MPaAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
JIACLIMIT

JINHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosiTennbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac yac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucturuHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 30 30
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 35 35
Kontpomnsasie pabotsl 3a04ankoB (KP3) 30 30
IToaroroBka K mMpoMeXyTOYHOU 30 30
atrectauuu (I1A)
Bcero: | 155 155

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb MeYaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3IaHUI MPUBEIEH B Ta0IUIE 8.

Tabnuua 8— [lepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX M31aHUI

Mudp/ \ bubnuorpaduueckas ccpiika

] Kommuectso




URL aapec AK3EMIUISIPOB B
oubnmorexe
(KpoMe AIIEKTPOHHBIX
AK3EMILISPOB)
YK 514 BBK Bexnemumiera JI.A., [lerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 331129 110 aHATUTHIECKON T€OMETPUHU U

nuHelHoM anredpe: Yueb. mocobue / [lox pen. /1.B.

Bexnemumiesa. — 2-e uzz., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.

YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yueb. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | Bekiemumies, JI.B. Kypc aHanuTu4deckoil reoMeTpuu U OBC Jlanp
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

Onektpon. man. — CII6. : JIans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 3a/1a4 [T0 aHATHTHIECKOM OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOM anreOpe. [DNeKTPOHHEIH pecypc|

/ JI.A. BexnemumeBa, JI.B. beknemumes, A.I1O.

[letpoBuy, N.A. UybapoB. — Dnextposn. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiHo# anreops 1 ObC Jlanp
m/book/71997 aHAJTMTUYECKast TeOMETPHS : yuebHoe mocodue / A. U.

HosukoB. — Mocksa : DUBMATIIUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanp
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / . B. Meanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; TOA

penakuueii U. B. IBanoBa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomerpus : yue6HOE mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanp
om/book/58162 JMHEHHOU anre6ps : yuebnuk / /1. B. Bexemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHeiHas 3BC Jlanb
om/book/48192 anredpa v aHATUTUYECKasi TeOMEeTpUs : yueOHOe mocodue

/I1. C. I'eBopksiH. — MockBa : DUIMATIIUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKASI TEOMETPHS:
de/436467 y4eOHUK U npakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.

I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; moj

penakuuei E. I'. IlnoTHukoBOM. — MockBa:

M3narensctBo HOpaiit, 2019. — 340 ¢
https://urait.ru/bc | Cabutos, . X. Jluneiinas anrebpa u
00de/493221 aHaJIMTUYECKasi TeoMeTpusi: yaeOHoe ocoOue s

By30B / U. X. CabutoB, A. A. Muxanes. - 2-¢ u3.,

ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomona, E. I'. Jluneiinas anredpa u
00de/434042 aHanuTHueckas reomeTpusi. COOPHUK 3a1aHHI:

yueOHoe ocobue it OakanaBpuara U CrlelnraaInTeTa
/ E. T". IlaxomoBa, C. B. PoxkoBa. - Mocksa :



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

NzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHET»
URL anpec HaumenoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOr0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCITUILTAHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | YueGHnas ayautopust AJis 3aHATHI JEKIUOHHOTO TUIMA, 3aHATUH | yi. ['acrenno, 1. 15
CEMMHApCKOrO  THIA, TPYNIOBBIX W  HWHIWBHUIYaJIbHBIX
KOHCYNbTAllU{, TEKYIIEr0 KOHTPOJISI M  IPOMEXKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHHYECKHE  CpeacTBa  OOydeHus,  cCiykamue  Jis
npeJcTaBiIeHus yueOHOW MHGOpManuu OOJIBIION ayTUTOPHH;



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

Habop JEMOHCTPAIIMOHHOTO 000PYI0BaAHUS

2 | YueOHas ayauTopHsl Ui TNPAKTHUECKUX 3aHATHH, 3aHATuil | yn. [acremno, m. 15
CEMHUHApCKOr0  THUMA, TIPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJI M  IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOerb;
TEXHUYECKHE  CpeICTBa  OOydeHus,  Cilyxkamue  Juis
npejcTaBiIeHus yueOHOH HMH(popMmanuu OOJIBIION ayquTOpUu;
HEPEHOCHOM HAa0Op JEMOHCTPAIIMOHHOIO 000PYIOBAHUS

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLEHOYHBIX CPEACTBAIS TMPOBEACHUS MNPOMEXKYTOUYHOH aTTECTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHNUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopasi mpuBecHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelUaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— oOyyJaroIuiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelnaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONHMpascCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHseTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX TOHATHH.

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne /it [Tepedens BOmpoCcoB (3a1a4) sl SK3aMeHa Koz
WHJMKaTOpa
YK-2.3.1
3ananue 1.
1) BbIYKCIUTH POM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3armcu
(54 2i) = (6 + 5i)
Otset: 20+37i
2) BepHo su yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3alKiCH paBHA MPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTEH
COMHOXxHUTeNEN». OTBET apryMeHTUpPYITE.
Otser: HesepHo (BepHBIM 0TBETOM SIBJISIETCH
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh TNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu
BbIYHC/ISIETCHA KaK pa3HOCTh Npou3BeeHus
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
1 COMHOIKHUTeJIei»).
3agadue 2.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(7 — 4i)# (1 + 30)

OrBer: 19+17i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCcTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckoi popme
3alMCHU BBIYUCIIAETCS KaK Pa3HOCTh TPOU3BEICHUS
JICCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTeil
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«/leificTBUTEe/IbHASI YAaCTh MNPOW3BEIEHUS KOMILIEKCHBIX
yuces B ajredpamdeckoii gopme 3anucH BbIYUCASETCH KaK
Pa3HOCTh TNPOM3BEACHUS JACHCTBUTEJIBHBIX 4YacTedl M
NPOU3BeAeHUS MHMMBIX YaCcTeil COMHOKHUTEJIei»).




3amanue 3.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B

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

OrBer: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YHCEI B anredpandeckoii popme
3aMKMCH BBIUUCISAETCA KaK CyMMa IPOU3BEACHUS
JICWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yYTBEpPsKIEHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHCISAETCHA KaK Pa3HOCTb
NPoW3BeleHUs1 eCTBUTENbHBIX 4YacTell M TNPOM3BeIeHUs!
MHHMBIX YaCTeil COMHOKHMTeEJIe).

3aganue 4.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B

anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJICKCHBIX YHCEN B anreOpandeckon popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTel
COMHOXkHUTENEN». OTBET apryMeHTUpYITE.

OTBer: HesepHo (BepHBIM OTBETOM fABJsAETCH
yTrBepaxaeHune: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILUIEKCHBIX 4MceJl B ajreopamyveckoii ¢opme 3anucu

BbIYMCJISCTCH KaK Pa3HOCTh NPON3BeIeHUs
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeIeHUsI MHUMBIX YacTei
COMHOKUTEJICH»).

3ananue 5.

1) BbIYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arnucu
(94 6i) % (2 —7i)

Orser: 60-51i

2) Bepno nu yrBepxacHue: «IIpousBeqeHrne KOMIUICKCHBIX YHCEIT
B anreOpanyeckoil (hopMe 3armucH MOKET OBbITh BBIYMCIICHO IO
NpPABUIIy BBIYMCICHUS TMPOU3BEACHUS MHOTOWICHOB» OTBeET

apryMEHTUPYUTE.

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

3anganue.
1) BBIYHCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCEII.

YK-2.V.1




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

OT1Ber: 35((‘05‘% + i sin Eﬁ) = 35i
2) Bepuo nu yrBepaeHue: «Jlis BBIYMCIECHUS NPOM3BEICHHS

KOMIUIEKCHBIX ~ 4Yucell ~ HeoOXOAMMO  3amucaTtb HUX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«[Ipu BBIYMCJIEHUHM TPOU3BeAeHHS] KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOI dopme MOAYJb pe3yjabTarta
BBIYMCJISAETCS KAaK MpOU3BedeHHe MOIyJeid MHOXKUTeJel, a
apryMeHT 4YMCJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.
1) BbIuucIuTh YJacTHOC KOMIIIEKCHBIX qucenn B
TPUTOHOMETPUYECKOMN (hopMe 3amucH.
M m
10(cos—+1i sin—
Zy _ ( 3 + zj

zZ, T4 izin®
2 5[0056+121116]

OTtBert: Z(rnsg +i Sf'i‘ig) =3 +i

2) Bepuo nu yrBepxkaeHue: «lIpy BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YMCENl MOJIYJIb U apTyMEHT Pe3yJibTaTa SIBISIOTCS
pe3yJbTaTaMu JIeJICHUS MOJTYJIsl IEIMMOTO Ha MOJYJIb JACTIHUTEIS
U apryMeHTa JeJMMOr0 Ha apryMeHT nenutens». OTBeT
obocHyiiTe.

OtBer: HeBepHO (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHe:

«[Ipu BBIYHCIEHUH YACTHOT0 KOMILIEKCHBIX YHCE]T MOAYJb

pe3yJabTarTa sIBJIsIeTCsl pe3yJibTaTaM JeJIeHHs1 MOAYJIs AeJIMMOro

HA MOAYJb AeJUTelsl, a apryMeHTOM - Pa3HOCTh apryMeHTa

JAeJINTeJIsl U AprYMEHTA J1eJIMMOTro0»).

YK-2.¥.3

Kaxk HasbiBaercst popma 3anmucy KOMIUIEKCHOTO YHCIIa, HMEIOIIAst
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B 3TOM 3amucH |z| u ¢?

OtBer: ®opMa 3anHCH KOMILUIEKCHOT0 YMCJIa, HMEIOIIAS BU
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOI, I/1e |Z| —
MOAYJ1b KOMILUIEKCHOT0 YHMCJIA, (@ — APTYMEHT KOMILJIEKCHOI0
yHCcIa

VK-2.B.2

Pe3ynbrar kakoii onepanuy HaJl KOMIUIEKCHBIMU YHCIAMH MOXKET
OBITH 3aNMCAH B BUJIE

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

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALUS
YMHOKeHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

PesynpTar kakoil onepanuu Haj KOMIUIEKCHBIMU YHCIIAMH MOXKET
OBITh 3ammMcaH B BUIE |Z1]:[Z2| (COS(@1-2) + iSin(p1-92)) ?
Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALUS
JAeJIeHUs] KOMILUICKCHBIX Yice Z1 | Z2.

OIIK-1.V.1




3amanue 1.
1) KommekcHoe yncino Z 3aucaHo B aNreOpandeckon u B

Tp_I/IFOHOMeTpI/IquKOﬁ dhopmax:
v 3 1 T T
g = ?+ i E = 'L{cusE+:'5:'nE]
Haiinure 12-10 crenens yucia Z

OtBet:1

2) Kakyro ¢popmy 3amucu yrcia Bbl HCIoab30Banu? O6ocHyTe
CBOM BBIOOP
Otser: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PAUMOHAJILHO MCII0Jb30BATH TPUTOHOMETPHUUYECKYI0O hopMy
3allMCH U 1eHiCTBOBATH 10 CJIEAYOLIEeMY PaBUJLY: IPH
BO3BeJleHUHM KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YMCJIa
BO3BOJMTCSH B 3Ty CTENeHb, APT'YMEHT YMHOKAETCS Ha
MoKa3aTeJib CTeNeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0UMO B TaHHOM cJiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0s.

3aganue 2.
1) KomruiekcHOE YnCIIo Z 3alicato B anreOpanyecKon u B
TPUTOHOMETPHUECKOH opmax:
13 iy

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

Haiinute 3-10 cTeneds yncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bl HCHoIb30Ban? O00CHY#iTE
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTeNleHb OoJiee
PALMOHAJIBLHO UCII0JIL30BATH TPHTOHOMETPHUYECKYI0 Gopmy
3aNMCHU U AefiCTBOBATH MO CJeAy0LeMy NPABHIIY: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, APIYMEHT YMHOKAeTCsl Ha
NoKa3aTeJlb CTENEHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0MMO B JAHHOM CJIy4ae 3 pa3a yMHOKUTh YHCJI0 CAMO HA
ceds1 (MJIM MCN0JIB30BAaTh (POPMYJIYy COKPAILIIEHHOI'0 YMHOKEHHUST)

OIIK-1.B.1

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

2 -2
Az(—li g —23)B= ! _3’3
OTtBer:
10 -3 17
C:(—m 21 —21)

2) BeibepuTe U3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIS peIIeHUs TaHHOH 3a/1a4H.

VK-2.3.1




a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B, rzie

2 -2
1 4 2
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTBeT:

c=(s 5 1)

2. BrwiOepute u3 cnucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH MPHUMCHCHBI JJIA PCUHICHUA I[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3

Orteer:

8 5 —8
€= (—m 18 —15}
2. Bribepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauu.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haitru matpumy € = 34 — 5B% rne

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

-3
OTtBerT:
-2 5 -9
€= ( 4 -6 6 )
2. BriOepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.
a) Microsoft Access

b) Wolfram Mathematica
C) Microsoft PowerPoint




Oreer: b)  Wolfram Mathematica

3aganue 5.
1. Haiitu matpuny C = 44 + 3B% e

1 -2
a=(4 4 2e-(a )

-3
OTtsert:
7 13 17

L=

(— 14 24 -2 5}
2. Bri6epuTte u3 cnimcka nugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJl MAaTPULIAMHU.

A+0=...
OTBert: A
2. 3anuiuTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMU

A+ (-A) =
Otget: 0
3. Ipomomxute popmymny

7(A+B)=
Otser: 7A+7B
4. Tlpopomxute hopmyiny

5A-5B=
OtBet: 5(A-B)
5. Ilponomxure popmyry

2 X(4A)=
OTtBer: 8A

YK-2.V.1

10.

3ananue 1.
1) Haiiti npousBenenue Marpui 4 * B, e

2 5
0o -2 —4
A= BE=10 -2
O
Ortser:
-8 4
AB = [14 13)
2) BriOepure u3 cnrcka 1uQpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pelieHus JaHHo! 3agaun. O6ocHyiiTe
BbIOOp M (pPOBOTO CpesicTBa

a) Microsoft Access

b) Microsoft PowerPoint

YK-2.¥.3




c) Wolfram Mathematica

OTtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOTYT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
001111011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3amanue 2.
1) Haiitu npousBenenue marpuit A * B, rjie

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) BeiGepute u3 crucka nudpoBbie CpeacTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3a/1auH.

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

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIHH B TOM 4YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

A=(G —2 _3) B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6
AB = (13 —3)

2) Beibepure u3 criucka uppoBbie CPECTBA, KOTOPhIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

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

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMeHEHBI J1JI51 peleHusi JaHHOM| 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOLIEe
00J1b1110¥ HA0Op MaTeMaTHYeCKUX (PYHKIMI B TOM YHCiIe



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

CHCTEMY KOMIBIOTEPHOM airedOpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHUEM.

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

A=(EI —2 _3] B= i —53)

2 —4 0 3 0
OTtBer:

(11 &
AB_[ 4 zz]

2) BriGepuTte u3 criucka nudpoBbie CpeacTBa, KOTOPHIE MOTYT OBITH
IMPUMCEHCHBI JJIS pCHICHUA ,Z[aHHOfI 3aJa4du.

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 MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue S.
Haiitu npoussenenue marpui A * B, rie

2 3
4 -1 —4
A= ( ] B=[1 —2)
1 —4 0
2 0
OTtBer:
-1 14
AB =
(—2 11)
2. BeibepuTte u3 ciricka MUQpOBbIe CPeICTBA, KOTOPBIE MOTYT OBITH

IIPUMEHEHBI JUUIS PELICHHs] TaHHOM 3a]1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI JIJIs1 pellieHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00/1b1110ii HA0OpP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIredpbl, OpHEHTHPOBAHHYIO HA
NMOJATOTOBKY HHTCPAKTHBHBLIX TOKYMCHTOB C BBIMHCIICHUSAMHA U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu ompenenuTens 2-ro MopsiIKa MaTPUILBI
2 5

-3 7

Orser:29

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

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlst Toro 4roObl BHIYUCIMTH ONpeesuTe]b BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOW3BeJEHUS 3JI€eMEHTOB IVIABHOM IMATOHAIHU
BblYECTh MNPOU3BeJeHHE JJIEeMEHTOB BTOPOH (M00OOYHOM)
AUATOHAJIN

3ananue 2.

1) Haiitu onpenenuTeb 2-ro MOpsaKa MaTPHUIIbI
2 3 ‘

—

OrtBer: -22
2) OO0ocHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

Jl1s1 TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]Ib BTOPOro MOpPsiaAKa
He00X0MMO U3 NPOU3BeJeHHS 3JIeMEHTOB I'JIaBHON AUATOHAJIN
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (1M10004HOIN)
ANATrOHAJIN

3aganue 3.

1) Haiitu onpenenurens 2-ro MOPSIIKAa MATPHUIIBI
1 —3‘

5

OtBer: 23

2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BHIYMCJINTH ONpele/InTe]lb BTOPOro MOpsiiKa
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (M0004HOIN)
AAATOHAJIN

3ananue 4.
1) Haiitu ompenenurens 2-ro MOPSIIKa MATPHUIIBI

|t ol
—14 -8
OtBert: 0

2) OOGocHyiTe KaK BEIYHCIUTD OMPEICIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4To0bl BHIYMCINTH ONpelesinTe]lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 3.
1) Haiitu onpegenuTens 2-ro MOpsiIKa MATPUIIBI




o 3l
10 3

OtBer: -5
2) OO60cHYyITE KaK BBIYUCIUTE OMPEICIIUTEb BTOPOrO MOPSIIKA.

OTtBer:

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

OIIK-1.3.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 —2 5
Haiinure anrebpandeckue TOMOIHEHUS:
OtBeT: 9
12. Ortser: -7
3. Ay
OtBer: -5
4- A:E
OtBet: 10
5. Az
OtBer: -5
Uemy paBeH onpeaennuTeab TPEYroJbHON MaTpHUIIbI? OIIK-1.V.1
13. Oteet: onpeaeuTe/ b TPEYroJAbHOM MATPUIIBI PaBeH
NPOU3BeIeHUIO 3JIEMEHTOB IJIABHON AMaroHAaJIH.
O6o3HaunM Ay, Ay, ..., A, — CTPOKH MATPHUIIBI B @y Qgj v Oy - OIIK-1.B.1
JIEMCTBUTEIIbHBIE YHCIIA.
Ecnu cymecTByeT Takoit HaboOp uncen, Cper KOTOPHIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOMOWHAIIUS CTPOK MaTPHUIIbI C STUMU YUCJIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1‘41 + ﬂ:,-‘-l: +---+ ﬂ?ﬂ‘q?ﬂ = ﬂ’
rge 0 =(0,0,..,0).
Kak B 3TOM cilydae Ha3pIBalOTCS CTPOKU MaTPULIbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCS JIMHEHHO
3aBHCHMBIMHU
15 ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1

A‘AT=A1TA=E, rne E — equHnuHAs MaTpHIIA N -TO MOPSIKA.
Kax Ha3bIBaIOTCS TaKK€ MAaTPULIBI?




OTtBer: Takue MaTpHUIIbl HA3BIBAIOTCS 00PATHLIMH MATPHUIIAMHU
10 OTHOIIEHHIO IPYT K ApYry (A — o6paTHasgs K A, u A —
obpaTHasi K A™Y).

3amanwue 1. Halitu matpuity X u3 ypaBaenus 4 = X = B, rne YVK-2.V.1
-1 2 -7 —4
A= BE=
(—2 5) (— 17 —9)
Otser:
(1 2
X= (—3 —1)
3ananue 2. Haittu matpuny X u3 ypaBHenust 4 # X = B rue
-1 2 —9 —4
A= b=
( 3 —4} ( 23 1 D)
Otser:
{5 2
xX= (—z —1)
3ananue 3. Haittu matpuny X u3 ypaBuenust 4 * X = B rue
-1 3 —-10 -7
A= B=
16 ( 2 - 4} ( 14 12 )
' Otser:
/1 4
X = (_3 _1)
3ananue 4. Haiitu matpuny X u3 ypasHenus 4 # X = B rnue
1 -2 9 6
A= BE=
(3 —?] (29 19)
OrtBer:
{5 4
xX= (—z —1)
3ananue 5. Haittu matpuny X u3 ypasaenust 4 # X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
OrtBer:
{5 2
X= (—3 —1)
Kak Ha3pIBaeTcs cuctema aiaredpanyeckux ypaBHeHUH, kaxaoe 3 | YK-2.V.3

17. KOTOPBIX SIBJISIETCS JINHEHHBIM?

Oteer: Takas cucreMa ypaBHeHUl HA3BIBAETCH CHCTEMOM

JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHHUMH

Kakue MeToipl perieHts CucTeM JIMHEHHBIX alreOpandyeckux VK-2.B.2
YPaBHEHHUI BaM U3BECTHBI?

18. OtBer: MeToabl pelieHHs] CUCTeM JIMHEHHBIX ajJredpanyeckux
ypaBHenuii: meron Kpamepa, merox I'aycca, meTon MaTpH4HbIX
yYpaBHeHHil (¢ HCNOJIb30BAHNEM 00PATHOM MaTPHIIbI).

CpaBHuUTE yCcl0BHS IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM OIIK-1.3.1
JMHENHBIX ypaBHEHUN. Kakoil MeTO pelIeHNs] CHCTEMBbI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Cliu

19. OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

OtBer: Ecan onpeaennresib MATPULBI CHCTEMbI PABEH HYJIIO,
TO NMPUMEHSETCSI TOJBKO METO/ HCCICAOBAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil 'aycca, apyrue meroabl (MeTo




Kpamepa u meToaq MATPUYHBIX YPABHEHHUIH) MOTYT
NMPUMEHATHCS MPH YCJI0BHH, YTO MATPHLIA CHCTEMBI
KBA/IpaTHAasl M OlNpe/ieJINTeIb ee He paBeH HYJI10.

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI He SIBJISIETCSA KBaApaTHON?

OtBer: Ecaim MaTpuna cucremMbl He KBajpaTHada (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCilel0BaHUS
CHCTeMbl JIMHEHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUI) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBbI
KBA/IpaTHAasl M ONpe/ie/INTelIb ee He paBeH HYJII0.

OIIK-1.V.1

21.

[Tpu kaKOM yCIIOBUHM OJTHOPO/IHAsA CUCTEMA JIMHEHHBIX YPABHEHUM
MMEET HEHYJIEBOE penlieHue?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHyJIeBOE PelleHHe TOI1a  TOJIbKO TOI1a, KOrjaa eé panr
MeHbllIe YHCJIA HeM3BeCTHbIX.

OIIK-1.B.1

22.

Kak Ha3zpiBaeTcs AByMepHas ccTeMa KOOpAUHAT, B KOTOPOit
Kaxxaasd TOUYKa Ha IIJIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucjiamMu -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1ast TOUKa B
IPOCTPAHCTBE OIpeaeIsseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT HAa3bIBaeTCsl chepuvecKoi
CHCTEMOI KOOPAUHAT.

YK-2.V.1

24,

Uto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

YK-2.V.3

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aJI0 KOTOPOT'O COBIAIAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOI0 COBMA/AET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.B.2

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
OtBet: CkasnsipHoe Npou3Be/leHNe BEeKTOPOB onpe/eJisieTcs mo

dopmyae lal = |E| * COS

OIIK-1.3.1

27.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE POU3BEICHUE

BEKTOPOB @ M b , €CIIM H3BECTHBI KOOPIUHATHI BEKTOPOB B
nekaptoBoit cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHEe BEKTOPOB ONMpeesisieTcsl mo
dopmyne a, b, +a,b, + a_b,

OIIK-1.V.1

28.

[To kako#t popmylie BEIYUCIAETCS BEKTOPHOE IPOU3BEICHUE
BEKTOPOB, €CITH U3BECTHBI MX KOOPMHATHI B J€KAPTOBOM CHCTEME
koopauHart (X, Y, 2)?

OIIK-1.B.1




OtBer: BekTopHOe Npou3BeeHNe BEKTOPOB ONpeessieTcs 1Mo
(popmy.re
i j k
oM 5
X2 Y2 I

ITo xakoii popmysie onpenenseTcs MOAYJIb BEKTOPHOTO YK-2.3.1
IIPOU3BEIEHUSI BEKTOPOB?
29. OTtBer: BesimunHa MoayJisi BEKTOPHOIO NPOU3BeACHUS
BEKTOPOB onpesesiercs o gopmyuie |al |E| « sin(ab)
UeMy paBHO pacCTOSIHUE OT TOYKH 10 TIPSAMO? YVK-2.V.1
30. Oteet: PaccTosinue 0T TOYKH 10 MPSIMOii PABHO JIJINHE
nepneHAUKYJIsIpa, ONyIIEHHOr0 U3 IAHHOI TOYKHM HA MPAMYI0.
3amanne 1. CoctaBuTh ypaBHEHHE MpsMON mnpoxojsuiedt yepe3 | YK-2.V.3
x+2 y—9
touky M(2,4) v nepreHIuKyIAPHON MPAMOit = = L
OtBer 3ammcaTth B BUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otser:
¥y=-1,25x+6,5
3apganne 2. CoCTaBUTh ypaBHEHUE MPsSMOM MPOXOASAIIeH uepes
TOUKY M(1,—4) u NEePIeHIUKYISIPHON psSIMOK
—4x—5y+14=0.
OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+16 y—9
3L touky M(—1,—3) u napawiensHOU MpsaMoii ) = "
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 urneHToOM
OrtBer:

¥y=1,25x—1,75

3ananve 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

touky M(1,—1) u nepreHaUKyIAPHOI psiMoit ¥ = —5x + 2,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥y=02x—-1,2

3amanre 5. CoCTaBUTh ypaBHEHUE MPSMON MPOXOAsIIel uvepes

. Lx+1 y—6
Touky M(3,1) u nepreHuKyISIPHON MIPAMOIA = — -
OtBer 3amMcaTe B BHUAE YpPaBHEHUS IMPSMOM C  YIJIOBBIM

K03 ULIEHTOM
OrtBer:




¥y=—1,25x1+4,75

32.

Kakum ypaBHeHHEM OMHUCHIBAETCS TIOCKOCTh B IEKAPTOBBIX
KoopauHatax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE IVIOCKOCTH
(kaHOHHYeCcKoe ypaBHeHHUe IVIOCKOCTH)
Ax+By+Cz+D=0

VYK-2.B.2

33.

Chopmynupyiite  HEoOXOAMMOE W JOCTAaTOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTBert:

Jast Toro, 4yro0bl NpsiMasi M IJIOCKOCTh ObLIM NapaJliejbHbl,
HeO0X0AUMO W [JO0CTATOYHO, 4YTOObI BEKTOP HOPMAJIU K
IVIOCKOCTM M HANPABJAKIIMHA BEeKTOpP NPAMOd ObLIM
neprneHInKyJIAPHbI.

OIIK-1.3.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS MpsAMas, MPOXOslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NpsiMoOii, mpoxoasileii yepe3 ToUuky (Xo, Yo,

Z0) ¥ HMeEIOIIASl HANPABJSIIOUIKIA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.V.1

35.

KakuM ypaBHEHHEM ONHUCHIBACTCS MPsIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

OtBer: YpaBHeHHe NPSAMOii, MPOXoasieil yepes ABe TOUKH (X1,
xT® _ ¥T¥) _ ETE)
R | B | P |

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

OIIK-1.B.1

36.

Kakum 006pa3zoM MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHUE ABYX NepeceKalomMnXcs MJI0CKOCTel — 3To
YPaBHEHHE NPSIMON B POCTPAHCTBE

VK-2.3.1

37.

C nomolpio Kakoi (opMyJibl MOKHO HAalWTH YroJ MEXKIY

pSAMBbIMU?

OtBer: yroa Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ay+ag

— 2
@ ailiazr

rae iy M i, — HAMPaBJISAIOIINE BEKTOPbI

NPSAIMBIX

YK-2.V.1

38.

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

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

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

(popmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

YK-2.V.3

39.

[To xakoit popmyse MOKHO OTPEACTUTh PACCTOSIHIE OT TOUKH J10
ITOCKOCTH?

VK-2.B.2




OTtBet: PaCccTosiHME OT TOYKHM /10 IJIOCKOCTH PABHO

Axy+By, +Czy+D

l D-T%"Tcn" l , e (A, B, C)- xoopauHaThl HOpMaiH K IJIOCKOCTH
Ny

(Xo, Yo, Zo) KOOPAMHATHI TOYUKH.

Hanumure kaHOHUYECKOE ypaBHEHUE JUINIICA. OIIK-1.3.1

OtBer: KaHOHMYeCcKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/I

40. 2 z
X ¥
Ty

Hamnummre kaHOHWYECKOe ypaBHEHHE TUIIEPOOPHI. OIIK-1.VY.1

OtBer: KaHoHn4eckoe ypaBHeHHe THIIEPOOJIBLI NMeEeT BH/L
41. 2 2

x ¥ 1
az b2

HanumuTe kaHoHMYeCKOe YpaBHEHHUE MapadoJIbl. OIIK-1.B.1
42. OTtBer: KaHoHM4YecKkoe ypaBHeHHE MapadoJIbl UMeeT BHJL
yi=2px

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon

No i/t IIepeuens Bompocos (3anau) s 3ayera / nudd. 3adera
p p (3ana9) 1 anpd WHIMKATOPa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Ne i/t N
KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocer st mpoBeneHUsST TPOMEXKYTOYHOW AaTTECTAlMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Ne . Kon
[TprmepHBIii TepeueHb BONPOCOB ISl TECTOB
n/n MHAMKATOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1) as YVK-2.3.1
2 .
— ) -ap
A= il
(any @)
) o 3) ay
E€ anreOpamveckoe
JIOTIOTHEHHE Ass 4) —ay
aBHO. ..
P OrtBer: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpHUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

U3 nnpuBen&HHbIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 51 22
d32
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ayp
2) {0 0 a,
0 0 ag
d39 A43 Ay3
3) | 0 azx ap
o 0 a;,
11 Gz i3
4) (az1 @z ass
0 0 0
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
MPABWIBHBI OTBET W 3AlUIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Kakum meromoMm | 1) T Kpamepa YK-2.V.3
MOYKHO eIIUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpeIeTHTEND 3) ¢ moMoIIbI 00PATHOM MATPHUIIBI
OCHOBHOH ~ MaTpHUbl |  4)  j0GbIM CLIOCOGOM
KOTOPOH paBeH HYJIIO
OtBet: 2)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWJIBHBIN OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombiie 1 YK-2.B.2
TOT/Ia M TOJILKO TOT/Ia, | 2)  PaHr MaTPHIbI CHCTEMbI PaBeH
KOTJa. .. PaHIry pacuIMpeHHOoi MATPULIBI
CHCTEMBbI
3) panr pasen 0




4)  panr paseH |
OrtBer: 2)

(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71sl BEKTOpOB @ 1 b | 1) BEeKTOpHI MEpHEHIMKYISPHEI OIIK-1.3.1
BEIIONHSIOTCS 2) BeKTOPbI MapajLIeIbHbI
YCIIOBHS: 3) BeKTOpbl HE MOTYT JIe)KaTh Ha OIHOMN
IPSAMOM
by by b 4) BeKTOpHI JIeKAT Ha OJHOH TNPAMOIi
Qx @Ay Az Otget:2) 4)
Toraa.... (Muctpykius: TlpounTaiiTe TEKCT, BHIOCPHUTE
MPaBUJIbHBIE BapUaHThl OTBETOB U 3aIlUIIUTE
apryMeHThlI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)
Bekropnoe 1)  komMHeapHOH IuIocKocTH, B kotopoit | OITK-1.Y.1
IIPOU3BE/ICHUE JeKaT IEPEMHOKAEMbIE BEKTOpa
BEKTOPOB @ I B — 510 2) NepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOPOH JIeKaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OJHUM nu3
MIEPEMHOKAEMbIX BEKTOPOB
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
PaccTostHue OT TOYKH 1 |Axg+Byg+C| OIIK-1.B.1
) VA +B“VA“+C*?

J0 IINIOCKOCTH MOXKHO

BBIYUCIUTH 1o

dbopmyre. ..




AyA+B B +C Co

2) [ [
2 2 2 2 2 2
_JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT +ET+CTmE +n® 4pt
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

I'eomerprueckoe 1)  runep6oioii VK231
MECTO TOYEK 5
2)  mapabosoii
MIJIOCKOCTH, cyMma
paccTosaHui OT 3)  OKPYXHOCTBIO

KaXaA0u M3 KOTOPBIX 4) LITATICOM

A0 ABYX JaHHBIX

_ | OTBert: 4)
TOYCK 9TOH
ILIOCKOCTH ects | (MuaCTpYKIMs: [IpounrtaiiTe TEKCT, BHIOCpUTE
BEJIMYMHA MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIUE BBIOOP OTBETA)
Ha3bIBAETCA. ..
Haiitu ypaBHEHHUE 1) x+1  y-2  z—4 VK-2.V.1
o o -3 A 4
MPSAMO, TTPOXOISAIIEH
qepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
x—1 y—2 z—4
MEPIECHIUKYIISIPHO 3) ) _
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 g) Ty _
-3 -2 -4
Otget: 1)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3alIMIIUTE apryMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

10 | Pemuts cucremy | 1) x=0,y=1,z=-3 YK-2.V.3
JUHEWHBIX YpaBHEHUI 2)  x=0,y=1,7=-2
METOJI0M l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 VK-2.B.2
D (5 %)
2 -1y (1 -2 2 (7 2
G 2G5 2 Lo
o 0
3y (1 =)
7 2
9 (G 5
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
12 | lana matpuna 1) Qs OIIK-1.3.1
2) —Qi
(%11 Pz
A_(ﬂ’ii “::)'
3) Qi
E¢  anreOpamdeckoe | 4) —q,,
JIOTIOJTHEHHUE Asy
OrtBer: 2)
paBHoO...

(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpHUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3allMIINUTC APTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

13 | Marpuua ATt 1) At-axa-at OIlK-1.Y.1
Ha3bIBaeTCsl 00OpaTHOM ) Al-ax1
matpune A, eciu
-1, 4 — -1 _
BBITIOJIHSICTCSI YCIIOBHE 3 AT -A=A-AT=E
4) ATr-A=0
OtBet: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
14 | CkansapHbIM 1) |,{£||E| aArccos o OIIK-1.B.1
NPOM3BEACHUEM JIBYX -
2) |a||b| ctg a
HEHYJIEBBIX BEKTOPOB
d wu b HasbBaercs 3) |E||E| cos o
4HCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBIOEpPHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
15 | Yemy pasao | 1) O VK-2.3.1
CMEIIaHHOE
2) 1
IIPOU3BENICHUE
BEKTOPOB 3 -2
aba 4 2
OrtBer: 1)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.V.1
NpOXOoJsIIed  yepes 2 2_xm
IBE TOYKH MOXKHO ¥roryo w1
COCTaBHUTb 1o 3) Alx — xu) + B(y— }’uj =0
dbopmyire...
4) v =y = kl(x—xp)
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabony YK-2.V.3
MECTO TOUYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLEHTPUCHTET £ >1 3)  rumepGoxy
npescTaBisieT co0oi 4)  swmnc
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MPABWIBHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) nelCTBUTEILHOMN OCBIO VK-2.B.2
OtHomieHNE —
4 2) acUMIMTOTOM
Ha3bIBACTCH. ..

3) 3KCIEHTPUCUTETOM

4) (poxaTbHBIM paIycoM

Otset: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haiitu ypaBHeHue | x+l  y-2  z—4 OIIK-1.3.1
3 -2 —4
MPSMOM, TPOXOISAILEH
x+1 V+2 zZ+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HEePIEeHIUKYISIPHO 3) . . a4
IJIOCKOCTH
x+1 y+2 Z+4
3x-2y-4z+1=0 o
OrBer: 1)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIA OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1) x~+y~--8x=0 OIIK-1.V.1
ypaBHEHUE JTMHAN . _
2) x=-2,/25— 2
COOTBETCTBYET ?
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykumst: TIpountaiiTe TEKCT, BBIOEpPHUTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 OIIK-1.B.1

JIMHENHBIX YPaBHECHHUU

METOJIOM l'aycca

xt+tyt+z=2
2Zx —y+3z=10
—x+2y—z=-5

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

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

4) x=0,y=-1,2z=3
Otget: 4)

(Muctpykuus: IlpounrtaiiTe TeKcT, BHIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




22

Breruncnuts

GG 3

n (2 o)
2 (5 o)
» (; 5)
9 (5 7)
Ortser: 2)

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPAaBWIbHBIA OTBET W 3alMIIUATE apryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

VK-2.3.1

23 | Kakas w3  Touek | 1) (0;3) YK-2.V.1
JeXKHUT Ha mpsMoit y = | 2) (-1; 3)
-2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg(5) YK-2.V.3
oOpazyer ¢ 2) t9(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




25 | Yron MEX T :‘ 1-5 YK-2.B.2
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
omnpezensercs o )
3) t _ ‘ 3-(-5)
dbopmyre: EPT s
_ | 3-s
4) w'e= ‘1+155
OrBer: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ OIIK-1.3.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —Tx,=8 © 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) OIIK-1.V.1
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x, =1
! - Otser: 2)
METOAOM Kpamepa

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3alIMIINUTC APTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.B.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
Lxl—l-x:—xa =0 4) (1,0;1)
2xy —x, +tx3 =3 ]
 — 2, txg=2 Ortser: 4)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
29 | lNokasarenbHas 1) Vze': VK-2.3.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucna o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) V2e'z
OtBeT: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
30 | Moaynb 1) 0 YK-2.V.1
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-2.V.3
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OreHMBaHUE TECTOBBIX 3aJaHMIA:

- 3agaHue KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MPEIOKEHHBIX U1 00OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEIEHbl KOHKpPETHBIE AapryMEHThI, HCIONb3yeMble TpH BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | Oayiom, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THUIMA C BBIOOPDOM HECKOJIBKUX BAapUAaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYThIM 00OCHOBAHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPaBUIHHO
yKa3aHbl MUGPBI U TPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble NMPU BHIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLIeHHWBaeTCsl 1 Oanmom, eciu AOMYyIIEHbl OIIUOKU WU
OTBET OTCYTCTBYET — 0 Oasuios.

- 3agaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUSl CUMTAETCS BEPHBIM, €CIU
YCTAaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMM W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH APYroro ctojbia). [lomHoe coBmazeHrne ¢ BEpHBIM OTBETOM OlIEHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WX €ro OTcyTcTBHE — () 6amioB

- 3a1aHe OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS] BEPHBIM, €CIIM OTBET COBIAAAET
C ATaJOHHBIM MO COAEPKAHUIO W TONHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHHE OLIEHWBAETCA B 3
Oajuta, eciiy JIOMyIIeHa OJHA OIMIMOKa \ HETOYHOCTh \ OTBET MPABWIBbHBIN, HO HE MOJHBIA - 1
6a, eciu momymieHo 6osee 1 ommOKu \ 0TBET HeMpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTH4eCcKasi FEOMETPUS

10.4. MeToauveckre  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periiaMeHTUpYOIUX TMOPSAOK W MPOUEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00yYaIOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI
(Huoice npugoosamcs pekomeHoayuu no coCmasienuto 0aHHo2o pasoeia)

11.1. Meroauueckue yka3aHus s OOy4aroIuXcs 110 OCBOCHHMIO JIEKLIHOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKoe U CHOE H3JI0KeHue yueOHoro marepuasna. Ha3HaueHume COBpEMEHHOH JEKIUU B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
GyHaaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHHSA, HOBEWUIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThl IPH OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuUTHE TOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIOOBM K  TNpeAMETy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— Hay4YUTbhCS METOJMYECKH 00padaThiBaTh MaTepuas (BBIACIATH TIABHBIE MBICTH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB W
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa Ipe1ocTaBiIeHUs JEKIIMOHHOTO MaTepuaa:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jloka3aTenbCcTBO TEOPEMBI.

— Wmmoctpupyroiiye npuMepsl.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMompeno yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)




[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3amMu y4eOHOTO
nporecca, 3aKII0Yaroasics B BBIMTOJHEHUH 00YYaIOMIMMUCS 10T PYKOBOJICTBOM IPETIOIaBaTEN
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCLUITIINHBL, TPHOOPETEHUS yMCHUH M HAaBBIKOB, OIBITA TBOPUYECKOH NESITEIbHOCTH.

Lenbr0 IPaKTUYECKOTO 3aHATHUS ISl 00yUaroIIerocs siBISETCS TPUBUTHE OOYUYAIOIIMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN EATEIBHOCTH 10 N3y4aeMOt TUCIUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriryOleHue, pacIIMpeHHe W JeTaau3alus 3HaHUK TNpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 33/JaHNUH;

— obecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHITHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaTess
MPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSIBISICTCS TeMa MPAKTHICCKUX 3aHSATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3a7aud W MIpeajaraeT CTYIACHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEePBBIM PEIIWI 3a/1ayy, BBI3bIBA€TCS K JIOCKE. B ciydae ecnu CTyIeHT MpPaBUIBLHO PEIIn
3a/aqy, OH moyrydaer 5 OamioB. Ecimu CTyIeHT perraer 3agaqy ¢ IOMOIIBIO IIPEroaaBareds,
To moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIIOYas OLIEHKY
MOCEIIAEMOCTH) TIEePEeBOIATCS B OOHYcHl (kadectBo) or O mo 5 OamioB. DTm OOHYCHI
N00aBJIAIOTCS K 001Iel cymme 0anioB B paMKaxX MOJIYJIbHO-PEHTHHTOBOI CHCTEMBI.

CryneHTaM BBLIAaeTCSA JIOMAIllHEE 3aJlaHue B BHUAC 3a7ad, KOTOPhIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUS CaMOCTOSTENBHOW paboThl, y oOydaromierocst popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOECIeYMBAEeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHHs, MOMOraeT IOJyYUThb HAaBBIKM IIOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

11.4. MeTtoauueckue yKazaHus [UIsI OOYYAarOIIUXCS TO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYeCKHil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpOcOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YUUTHIBATHCS MPU MPOBEACHUU
MPOMEXKYTOUHOM aTTecTanMu (IpU  HCIOJIb30BAaHUM  OaJUIbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJI OICHHBAeTCs B Oamiax, U3 KOTOPBIX (QopMHUpYyeTCs
WUTOTOBBIN PE3YIITAT).

11.5. Meroauyeckue ykazaHusi Ijisi OOY4arOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTaluu.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCS B Ipolecce
W3YYCHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCHMM U 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY», «HEYIOBIECTBOPUTEIHHOY.

— Cucrema OIIEHOK IpU NPOBEACHUM NPOMEKYTOUHOM aTTeCTalli OCYLIECTBISETCS B
cooTBeTCTBUU C TpeboBanusimMu I[lomoxkenuit «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH H
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'Y AL, oOy4arommxcs Mo mporpaMmam BBICILIETO
obpazoBanus» U «O MOAYIHHO-PSUTHHIOBOM CUCTEME OICHKM KadecTBa Y4eOHOUN paboThI
ctyneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




