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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuIo moAroToBku/ crenuanbHocT 16.03.01 «TexHuueckas ¢usnka» HaAMpaBICHHOCTH
«Duznyeckue METOJbl KOHTPOJS KauyecTBa M JIMarHOCTHKW». JMCHMIUIMHA peaTu3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobGeH ompenensaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW I W BBIOMpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-2 «CrocoOeH MpUMEHSATh METOABl MAaTeMaTUYECKOTO aHain3a, MOICIUPOBAHUSA,
ONTUMM3AIMK U CTATUCTHKHU JJIsl PELICHUs 3aJad, BO3HUKAIOMIMX B XOJ€ MpPOQecCHOHANbHON
JIESATETLHOCTH

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3aHHBIX C TeOopHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anreOpor U aHATUTHIECKON TreOMETPHECH.

[IpenogaBanue AUCHMUILIMHBI TPEAyCMATPUBACT CICAYIONIHE (OPMBI OpPTaHU3AINH
yueOHOro Tpolecca: JeKyuu, NpaKkmudecKkue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

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

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Hucuummuaa «MaremMaTuka. AHaTUTHYECKas TEOMETpUs | JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

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

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH 0OJIbIIET0 00beMa BBIYUCICHUN; 0ObEANHSACT OOJIBIIMHCTBO PAHHEE U3YUCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HAyKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM O0pa3oM BBIYMCIUTEIHHOW TEXHUKH M HMH(OPMAIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOIO OYepelb, HIPUBOAUT K HOBBIM TpeOOBaHMIM, NPEABABISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M MINCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTEIbHON MPOTPAMMBI
BhIcHIero oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUHUIIINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pesynbTratamu ocBoeHust OI1 BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUTUICS NOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WJIM WX YacTsAMU. KOMIETeHIINN U WHIMKATOPBI UX JTOCTHUKEHUS TTPUBEIACHBI B
tabmure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpymma) Kozn u HanMeHoBaHME HHAMKATOpA
KOMIETEHIIUU HAHMCHOBATHE JIOCTUKEHHS] KOMITETEHIIUU
KOMIETEHIINH
VYK-2 Cnocoben VYK-2.3.1 3HaTh BUIBI PECYPCOB U
ONPEIEINATh KpyT OTpaHMYEHUS AJIS PELEHUS OCTaBICHHbIX
3aJ1a4 B paMKax 3a/1a4y
nocrasiieHHo! nenn | YK-2.V.1 ymers npoBoAUTH aHAIN3
Y BBIOMPATH TOCTABJICHHOM 11e)1 U (POPMYyITHUPOBATH
YHuBepcainbHble ONTUMAJIbHBIE 3aJ1auu, KOTOpbIe HEOOXOUMO PEIIUTh IS
KOMIETEHIINU CIocoObl UX €€ JIOCTHXKEHUS
pemenus, ucxons u3 | YK-2.V.3 ymers BoIABUTATH
JIEHCTBYIOINX aIbTEPHATUBHBIE BAPUAHTHI ACHCTBUM C
IIPaBOBBIX HOPM, LeJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOO0B
UMEIOIINXCS peleHus 3a/1a4, B TOM YUCJIE C TOMOIIBIO
pECYPCOB U U(POBBIX CPENICTB




OTpaHUYECHUN VK-2.B.2 BnageTr HaBbIKaMu BBIOOpa
ONTUMATIFHOTO CITOCO0a peNIeHUs 3a/1a4 ¢
Y4€TOM UMEIOIIHNXCS YCIOBH, peCypcoB U
OTpaHUYCHUN
OIIK-2 Cnocoben
MIPUMEHSTb METO/IbI
MaTeMaTHYECKOTO OIIK-2.3.1 3HaTh OCHOBEI MaTEMaTHYECKOTO
aHanusa, aHaJIM3a, CTATUCTUKU U PEIICHUS 3a]1a4
MOJCIIUPOBAHUS, OIITUMHU3ALINU
ObmenpodeccuoHanbHbIE | ONTUMU3ALUH U OIIK-2.V.1 ymeTs pemiarb
KOMITETCHILIUU CTaTUCTUKH JJIS npodeCCHOHANIbHBIC 33J1a4 C IPUMEHECHUEM
pelieHus 3a1a4, 3HAHUH MaTeMaTUYECCKOr0 aHalIN3a,
BO3HHUKAIOIIUX B MOJICTUPOBAHUS, ONTUMHU3AINH
X0JIe CTaTUCTHKH
npodeCCHOHAIBHON
JIeATEIIbHOCTU

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYAEHTaMH IpH
M3Y4YEHUU B BY3€ KAaKUX-THUOO JUCIUTIINH.
3HaHus, MONYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBL, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

3. OObeM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlanubie 00 oO0mieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTU OTIEIBHBIX BUIOB y4eOHOI
paboThI MO TUCHUIUIMHE (M pacmpelelieHne dTO TPYJOEMKOCTH IO CeMeCcTpaMm) MpeICTaBICHbBI B
Tadnuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero Jac. 68 68
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34

lgpaI;TquCKHe/CCMI/IHapCKI/IC saastus  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

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

HK3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomesxccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*%
Ilpumeuanue:  kaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6yimma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1

Paznen 1. KommiekcHble uncia U MaTpULIbI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUIH 6 9 10
Paszen 3. JIunelinble TPOCTPAHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Paznen 5. IpsiMast Ha MIOCKOCTH 4 4 6
Paznen 6. [IpssMast v TIIOCKOCTD B IMTPOCTPAHCTBE 4 5 6
Paznen 7. KpuBsie BToporo nopsiaka 3 0 6
HUroro B cemectpe: 34 34 58
Uroro 34 34 0 0 58

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMUCST ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHON 1€ TETbHOCTBIO.

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

Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JIEKIIMOHHOTO IIHMKJIA
Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsTHE KOMIUIEKCHOTO Ynca. JIedcTBUS Hal KOMIUIEKCHBIMHM YMCIIAaMU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHMPOBAHUE MATPHILL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictBa. O0parHas MaTpuia. Pemenne nmpocreimmx
MaTpu4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHBIE uMCa W COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. JIluneiinple mpoctpaHcTBa. OmpeneneHue U npumepsl.  basuc u
koopauHathl. JIuHeWHBIE TpeoOpa3oBaHusA. Marpuna — JMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIMHelHple onepanun
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CucTtemMbl KOOPJAMHAT HA IJIOCKOCTH M B TPOCTpaHCTBE (4 yaca)
CkansipHO€ IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPON3BENEHNE BEKTOPOB.
CwMmeriaHHOe TPOU3BeIeHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUI
npsiMoi. (2 Jaca)
Yron Mexay npsiMbIMU Ha IJIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOM Ha
wiockocTu. Paccrosinne Mexay napauieabHbIMU IPSIMBIMU. (2 Haca)




6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpoCcTpaHCTBE. (2 yaca)

JI0 TIPSIMOY B IMPOCTPAHCTBE. (2 yaca)

Yron Mex)ly INIOCKOCTSAMH. YTOJI MEXKIY NMPAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBbIO. PaccTosiHME OT TOYKHM [10 IUIOCKOCTH.
PaccrosiHue mexny napauienbHbIMU IUIOCKOCTSAMH. PaccTossHUE OT TOYKH

7. Onnunc. ['unepbona. [lapabona. IlonspHoe ypaBHEHUE KPHBOH

BTOPOT'O

nopsanka. Kanonnueckue ypaBHeHuUs: KpUBOI BToporo nopska (3 gaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTryeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DOpMBITIPAKTH N
Ne . Tpynoem- | mpakTU4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUN HECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCIIaMU B aJIreOpanvecKon 3aaq 5 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yucllaMu B 3a1a4y 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe Onepanuy Haj Pemenue
MaTpPULIAMH. 3a1a4y 2 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHNE MaTpuULl
4. KonTponbnas padora Nel Pewmenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pemenne
OO0parHas matpuna. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuyHblii METOJ pELICHUS Pewenue
CUCTEM JIMHEHHBIX YpaBHCHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pewmenne 2 )
3a/1a4
8. KonrtponbHas pabora Ne2 Pemenue 3 2
3a/1a4
9. Pa3noxxeHue BEKTOPOB 110 Pewenne
0a3ucy. Beruncnenue 3a1a4
KOOp/MHAT TOYEK B 001eit 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe Mpou3BeICHHE Pemenne 2 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenianHoe Pemenne 2 4
IIPOU3BENCHUS BEKTOPOB 3a/1a4
12. Kontponbnas padota Ne3 Pemenue 5 4
3a/1a4




13. VYpaBHeHUs IpSIMON Ha Pemenue 9 5
TJIOCKOCTH. 3aga4
14, 3ajaun Ha IPSAMYIO Ha Pemenue 9 5
TUIOCKOCTH 3a1a4
15. [IpsiMast 1 MIIOCKOCTH B Pemenue 9 6
IPOCTPAHCTBE 3a1a4
16. KontponbHas padota No4 Pemenue 3 5
3aga4
Bcero: 34
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TA0IUIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HamveHoBanue 1a6opatopHbIX padot TpynoeMKoCTh, | MpakTUUYECKOH | pa3mena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJarouIixcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Busbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
16 16
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomanmaee 3amanue (J13) 16 16
KonrtposbHble paboTsl 3a04HrKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 58 58

5. IlepeueHn y4eOHO-METOAMUECKOTO OOECTICUeHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMINXCS TTO TUCIUIUIMHE (MOTYITIO)




Y4eOHO-MeTOINYEeCKHE MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIM

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiII))/ec bubnuorpadudeckas ccpuika OndIMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

VK 514 BBK bexnemumieBa JILA., Tlerpouu A.1O., Uybapos N.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,

2006. — 496 c.
YK KazakoB A.Sl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Amnanurryeckas reomerpust: yue6. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMETpUH U OBC Jlaup
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHbIH pecypc] —

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlanp
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1.A. Bexnemurena, /I.B. bexnemumes, A.1O.

[MerpoBuy, N.A. Uybapo. — Dnekrpon. nqan. — CIIO. :

JIanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havasa jinHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reoMeTpust : yueObHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3aa4n MOBBINICHHON TPYIHOCTH JUIS OBC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / 1. B. Banos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToiueHHHUKOBA ; TTO]

penakuueii Y. B. IBanosa. — Cankr-IleTepOypr : Jlans,

2019. — 156 ¢

Uenera, A. M. Jlunelinas anreOpa. AHaJIUTHYECKAS 9BbC Jlaun
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /l. B. Kypc ananutudeckoii reomMmeTpuu u OBC Jlann
om/book/58162 JMHEHHON anreOps : yueOnuk / J1. B. Bexiemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Bricias Mmatemaruka. JInHeitHas 9BC Jlans

om/book/48192 anreOpa U aHaJTMTHYECKAsi TeOMETpHs : yueOHOe mocodue
/I1. C. I'eBopksiH. — MockBa : ®DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKASI TEOMETPHS:

de/436467 yueOHHK U TPakTUKyM st By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marensctBo HOpaiit, 2019. — 340 ¢



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

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anrcopa u

00de/493221 aHAJIMTUYECKAsi TEOMETPUS: Y4eOHOE Toco0ue JIIst
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4ecKas reomerpus. COOpHUK 3aTaHHIA:

yueOHoe ocobue /isi OakamaBpuara u ClelraaIuTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

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

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIIeUCHHS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

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

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKOW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl



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

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IS 3aHATUH JICKIIMOHHOTO THTIIA, 3aHATUN yi. 'actenno, 1. 15,
CEMHHAPCKOTO THIIA, TPYIIOBBIX U WHAUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOM
arrectauuu. OcHammenue: Crennanu3upoBanHas MeOeb;
TEXHUYECKHUE CPEACTBA OOYUCHHUS, CITYKAIIUE TS
npeacTaBiIeHus yueOHoM nHpopMay O0IbIION ayAUTOPUH;
Ha0Op JEMOHCTPAIIMOHHOTO 000PYI0BAHUS

2 | YueOHas ayauTOpus AJIs IPAKTHUECKUX 3aHATHH, 3aHATHHA yi. I'actenno, 1. 15,
CEMHUHAPCKOI'0 TUIIA, IPYIIOBBIX U UHAUBUYaIbHbBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEJICTBA O0yUEHUS, CIyKaIUe ISl
IpeJCcTaBiIeHUs yueOHOM nHpopmMay 60IbLIONH ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopup

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaATypPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«BAuTEHOY — YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHBIC TTOJIOKEHUS;

— JIEJIAeT BBIBOJIBI U 000OIECHMS;




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BHIBOJIOB i 0000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Kon
WHJMKaTopa
VK-2.3.1

Ne i/mt [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa

3aganue 1.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit opme 3arnucu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkcHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCcTEe
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: Hesepno (BepHBIM 0TBETOM SIBJISIETCH
yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMIUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbBIYUCJ/IAECTCH Kak pa3HOCTb nponsneneﬂml
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amanue 2.

1) BBIYHCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i)# (1 + 30)

Otsert: 19+17i




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/leificTBUTEeIbHAST YAaCTh MNPOW3BEIEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPON3BeleHUsI MHUMBIX YacTeil COMHOKUTeJIei»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCes B
anredpanyeckoii gopMe 3anucu BbIYMC/SETCS KaK Pa3HOCThb
NMPOM3BeIeHUs1 [IeCTBUTEIbHBIX 4YacTeld M MPOM3BeICHUs!
MHHMMBIX YacTell COMHOXKUTeEJIeH»).

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

OtBet: 52-77i

2) BepHo mm yTBepkaceHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEIN B alreOpandeckon popme
3alMCH BBIYUCIISETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
cOMHOXHUTeNEen». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpanmuyeckoi ¢popme 3amucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3amaunue 5.

1) BbIYKCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anrebpandeckoii popme 3anucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BereHre KOMIUICKCHBIX YHCEI
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3anaHue. YVK-2.V.1
1) BbIYKCIUTH IPOU3BEICHUE KOMILUICKCHBIX YHCEI.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBer: 35((‘05‘5 + isin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anredpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«IIpn BBIYMCICHUM NPOU3BEJACHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT YMCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3ananue. VK-2.V.3
1) BbIUUCIUTH YacTHOE KOMIIJIEKCHBIX quUCen B
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Z, 1O(cosytising)
Z, 5(cos—+izin—
2 5(cosZ+izinT)
T a - T = a
OtBer: 2 (EDSE +i smg) =43+
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3ynbTaTaMu JEICHUS MOIYJIS JISIUMOT0 Ha MOIYJh JETUTEIS
M apryMeHTa JeIuMOro Ha apryMeHt jenurtens». OTBeT
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«[Ipu BBIYHMCIEHHH YACTHOT0 KOMIUIEKCHBIX YHCeJl MOIYJb
pe3yJbTaTa SIBJSIETCSl pe3yJbTaTaM JeJIeHUus1 MOAYJIsl IeJTMMOro
HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJUTeNsl U ApTYMEHTA J1eJTUMOr0»).
Kak Ha3zpiBaeTcs (hopMa 3arucu KOMIUIEKCHOTO YHCIIa, UMEIOIast VK-2.B.2

BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIuCH [z| U @?

OTtBer: ®opMa 3aNMUCH KOMILJIEKCHOT0 UM CJIa, UMEIOINAsi BUJ
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPMTOHOMETPHYECKOM, 1€ |Z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
yucjaa

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

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

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

OIIK-2.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amMcaH B Bue |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHsI
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-2.V.1

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

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

2) Kakyro ¢popmy 3amucu 4ucia Bl HCHoIb30Ban? OO0CHYiiTE
CBOM BBIOOP
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKcell B cTeleHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3aIUCH M 1eliCTBOBATH MO CJIeYIOIeMy NPaBHIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BO/IMTCS B 3Ty CTelleHb, APTYMEHT YMHOKaeTcs Ha
NoKa3aTeJib CTeleHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gpopmy 3anmcH, T0
Heo0X0AUMO B IaHHOM cjay4dae 12 pa3 yMHOKUTH YHCJIO CAMO Ha
ceos.

3ananue 2.
1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:
13 w

Z=54i5V3=10(cos= + isin-)

3 3
Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu ncia Bbl HCrosb3oBain? O0ocHyiiTe
CBOI1 BBIOOpD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeNeHb, APTYMEHT YMHOKaeTCs Ha
N0KAa3aTeJIb CTeNeHH.
Ecan ke ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCOJIL30BAaTh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHHS)

YK-2.3.1




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

2 -2
0 e )
OTtBerT:

10 -3 17
C:(—m 21 —21)

2) BriOepuTte u3 crucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAaHHOH 3a/1a4H.

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

Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe
2 -2
1 4 2
a=( )B = (—1 4 )
-1 3 -4
3 —3
OTBeT:
/-6 21 -7
¢= ( 6 -8 —1)

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPbIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHO! 3aJauu.

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

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 2e(a +)

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 criricka HUQPOBBIE CPeNICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

VK-2.V.1




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

7 13 17
C:(—M 24 —25}

2. Bribepure u3 crimcka mugpoBbie cpeicTBa, KOTOPBHIE MOTYT
OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT IeHCTBUIA HA/I MAaTPUIIAMA

A+ (-A)=
OrtBer: 0
3. Ilponomxure popmyiy

7(A+B)=
Otser: 7A+7B
4. Tlponomxure Gopmyiy

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute popmymny

2 X(4A)=
OTtBer: 8A

YK-2.¥V.3

10.

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

VK-2.B.2




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka uQpoBbie CPeICTBA, KOTOPHIE MOT'YT

OBITH MPUMEHEHBI JJIS PEIICHUs JaHHOU 3a1aun. OOOCHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pelleHus JaHHOMH 3agaum oTHocuTcest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haiitu npoussenenue marpun A * B, rae

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) BeiOepure u3 criucka UQpoBbIe CPeICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAHHOH 3a/1a4H.

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH 1
BH3YAJIbHBIM COIIPOBOKICHUEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BribepuTte u3 crircka nuQpoBbIe CPEICTBA, KOTOPHIE MOT'YT OBITh
MPUMEHEHBI JIJISl PEIICHUSI TAHHOW 3a1auH.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npoussenenue marpun 4 * B, rie

_ _ 2 3
= o= )

OrtBer: L 14
A8 = (—2 11)

2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacream, KOTOpbie MOTYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYAIOLIEe
00J1b1101 HAOOP MaTeMaTHYeCKUX (GYHKIMA B TOM YHCJIe
CHCTEMY KOMILIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4toObl BHIYUCIMTH ONpeieuTe]lb BTOPOro Mopsiaka
He00X0AUMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeib 2-ro MOPsaKa MaTPHUIIbI
2 3 ‘

i s

OrtBer: -22
2) OO0oCHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKAa MATPHUIIBI
1 —3‘

s

OtBeT: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

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

is el
—14 —§

OIIK-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

OtBert: 0
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OrtBer:

J1s1 TOro 4ro0bl BHIYMCIMTH ONpeleJuTe] b BTOPOro MOpsiaAKa
Heo0X0AMMO M3 NMPOM3BeAeHHs 3JIeMEeHTOB IJIABHOW JAMATrOHAIN
BbIYeCTh MPOM3BeJAeHHE JJIEeMEHTOB BTOPOil  (1M0004HOI)
AMATOHATN

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

10 3

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BeeHUs 3JIeMEHTOB IJIABHOM IMATOHAJH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-2.V.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 §
Haiinute anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. Ortser: -7
3. Aj;
OtBer: -5
4. A:E
Otger: 10
5. Az
OrtBer: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? YK-2.3.1
13. OTBeT: onpeaeanTelIb TPEYroJbHOH MATPUIILI PABEH
NMPOU3BEACHUIO 3JIEMEHTOB IVIABHOM IMArOHAJIM.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U €y; Ao v Oy - YK-2.¥.1

JIEMCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-




OBI OZTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPY ATOM JIMHEWHAS
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTPHUIIbI?

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHBIMH MATPULIAMH
110 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, u A —
o6partHas K A™Y).

YK-2.¥.3

16.

3ananue 1. Haiitu matpuny X u3 ypaBuenust A * X = B, rae
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3amanue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

3anmanue 3. Haiiti matpuny X u3 ypapHenust A * X = B, ryie

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haiftu matpuiy X u3 ypaBauenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otger:
_ {5 4

xX= (_2 _1)

3ananue 5. Haittu matpuny X u3 ypapaenust A * X = B rnue
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

VYK-2.B.2

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBIISECTCS JIMHEHHBIM?

Oteer: Takas cucreMa ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX aJredpanvyecKkux ypaBHeHUil

OIIK-2.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckKux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

OIIK-2.V.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 perieHusi CUCTEMbI JTUHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBbIX YpaBHeHuii ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO | peleHns CUCTEMBI JIMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NMPUMEHATHCH MPHU YCJIOBUH, YTO MATPHULIA CUCTEMBI
KBaJIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

YK-2.V.1

21.

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

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI UMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAUHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH OINPENETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

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

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-2.3.1

24,

UYro Takoe BeKTOp?
OtBer: BekTopom Ha3bIBaeTcsl HANIPABJICHHBbINH 0TPE30K.

OIIK-2.V.1

25.

Kaxk Ha3bIBaeTcst BEKTOp, Hayauo KOTOPOro COBIAIAET C €ro
KOHIIOM?

OTtBer: BekTop, HAYA/I0 KOTOPOr0 COBNAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoii popmyiie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?

YK-2.V.1




OTtBer: CkajsipHOe Npou3BeleHNe BEKTOPOB ONpeesisieTcs mo
dopmyae |dl = |b| = cosa

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

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

Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
q)opMy']-[e a.t’ b.t’ + a}'b}' + ﬂ'sbz

YK-2.¥.3

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BEAeHHE BEKTOPOB ONPEAe/IAeTCs 10

dpopmyie
i j ok

oM 5

VK-2.B.2

29.

[To xakoii popmyIie onpenensercs MoayJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

BEKTOPOB onpenesiercs: mo gopmyue |l = |b| = sin(ab)

OIIK-2.3.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOii?
Oteer: PaccTosiHne 0T TOYKH 10 NPSIMOi PABHO VIHE
NepHeHAUKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-2.V.1

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM MNPOXOJAIIeH uepes
x+2 yv—9

touky M(2,4) u nepreHIuKyISIPHON MPAMOiA T .

OTBer 3ammcaTh B BHUAE YpaBHEHHS TIPSIMOM C  YIJIOBBIM

kod(uUImeHTOM

Ortser:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh ypaBHEHHE NPSMONM MpOXOAsuel uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIIPHON IpsIMON
—4x —5y+14=0,

OtBer 3ammcaTh B BHUAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM
K03 ULHEeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocCTaBUTh YpaBHEHUE MPSIMOM MPOXOMISIIEH Yepes
x+le y—-9

touky M(—1,—3) u napamiensHoi mpsmMoit

—4 -5
OtBer 3ammcaTth B BUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
Kod(uUImeHTOM
Otser:

¥y=1,25x—1,75

3aganne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASIIeH uepes

VK-2.3.1




touky M(1,—1) u neprenaukynsapHoi npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUIeHTOM

OrtBer:

¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

. L x+1 y—6
touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJIE YpPaBHEHUS TMIPSIMOH C  YIJIOBBIM
ko3 durmeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

KakuiM ypaBHEHHEM OMHUCHIBACTCS IJIOCKOCTh B JICKAPTOBBIX
KoopauHaTax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YpaBHEHHE IIOCKOCTH)
Ax+By+Cz4+D=0

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMOe U JOCTATOYHOE  YCIIOBUE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

Jas Toro, yro0bl NMpsiMasi M IJIOCKOCThL ObLIM NMapaJliejJbHbI,
He00X0AMMO H [J0CTAaTOYHO, UYTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH ¥  HANPaBJSIOIIMA BEeKTOp MNpsAMOid ObLIH
NneprneHInKyJISAPHBbI.

YK-2.¥.3

34.

KakuM ypaBHeHHEM ONMCBHIBaeTCS MpsiMas, MPOXOIMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAOMIUNA BEKTOp ¢
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/silied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

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

VK-2.B.2

35.

Kakum YPaBHCHUCM ONMUCBIBACTCA IIpAMasd, MpoxoJduiad 4e€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsLIell Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) ¥ (X2, Y2, Z2) ©IMeeT BUJL

OIIK-2.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEN?

OtBer: YpaBHeHHE ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOI B IPOCTPAHCTBE

OIIK-2.V¥.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMbIMU?

OTBeT: yroJa Me:xay NpsiMbIMH MOKHO HAWTH U3 (GOPMYJIbI
aysag

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

COs@ =

NPSIMBIX

VK-2.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe
HarMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C moMoIipIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
MJIOCKOCTBIO?

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

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

YK-2.V.1

39.

[To kakoit popmyIie MOKHO ONPEAESIUTh PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH?

OTtBer: PaCcTosiHMe OT TOUYKH 10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
VATTET+C2
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.3

40.

Hanumure KaHOHUYECKOE YPaBHCHUEC SJIJIUIICA.

Oteer: KaHoHHYeCKO€ ypaBHEHHE JLINICA MMEET BH]I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHNYeCKOe ypaBHEHUE THIIEPOOPHI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

OIIK-2.3.1

42.

Hanummre kaHoHNYeCKOe ypaBHEHHE MapadoIibl.
OtBer: KanoHnuyeckoe ypapHeHHe 1apadoJibl UMeeT BU/L
y:=2px

OIIK-2.V.1

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOil paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

No . Kon
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
n/n MHAMKATOpa
1 | /lana maTpuia 1) Qi YK-2.3.1




A_(“n ﬂ'f1:)

Gy Gl

E¢ anrebGpamueckoe
JIOITOJTHEHHE Ass
paBHo...

2) -ay,

3) ay

4) —a,,
OrtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET U 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

N3 npuBeaéHHbIX dyp;  dpo VK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a;,
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ay
2) 0 0 a.
0 0 ag
437 A43 Ay3
3) | 0 ay ap
0 0 a;,
g3 g2 iz
4) |az az azx;
0 0 0
OtBet: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NpPaBUJIbHBIM OTBET M 3allUIINTE apryMEHTBI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
Kakum meromom | 1) T'. Kpamepa YK-2.V.3
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
oTIpeneHTEND 3) ¢ moMoIIbI0 00PAaTHONW MAaTPHIIBI
OCHOBHOH ~ MAaTpHUBl | 4)  00bIM CLIOCOGOM
KOTOPOH paBeH HYJIO
OtBeT: 2)

(Muctpykuus: IIpounrtaiiTe TeKcT, BbHIOEpHTE

IIPaBUJIbHBIM OTBET U 3alUIIWTE apTryMEHTBHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.B.2
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MATPHIbI CHCTEMbI PaBeH
KOT/a... PaHTy paclIMpeHHO MATPHIIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OrtBer: 2)

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMILIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepHEeHIMKYISPHEI OIIK-2.3.1
BBIMOTHSIIOTCS 2) BEKTOPbI MapajliebHbI
YCIIOBHS: 3) BEeKTOpPBl HE MOTYT JIeKaTh Ha OIHOM
IpsAMOit

by by b 4) BeKTOpHI JIeKAT Ha OJHOW NPAMOIi
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TIpounTaiite TEeKcT, BBIOEpUTE

IIPABWJIBHBIE BapUAHTBl OTBETOB U 3aIllULINTE

apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD

OTBETOB)
Bekropnoe 1)  komnMHeapHOHW IUIOCKOCTH, B KoTopoit | OITK-2.V.1
MIPOU3BEICHNE JIeKaT IEPEMHOKaeMbIe BEKTOpa
BEKTOPOB a U b — 510 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B

KOTOPO# JIeKaT IepeMHOkKaeMble

BEKTOP. .. BEKTOpPbI

3) wHyneBoi
4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOYKAEMbIX BEKTOPOB
OrtBert: 2)

(Uuactpykius: [IpounTaiite TEKCT, BBIOEpUTE




IIPaBUJIBHBIM OTBET U 3alUIIWTE apTryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
JI0 TUIOCKOCTH MOXKHO VATHBINATHC
BBIUUCIIUTh o 2) Ay 'As+B) Ba+C  Cy
[ [
dopmyuie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KaXJ0M U3 KOTOPBIX 4) 3LIAIICOM
J0  JABYX  JaHHBIX
. | OrBert: 4)
TOYEK 9TOU
IUIOCKOCTH ects | (MuCTpYKTIMS: TIpoumTaiite TEKCT, BBHIOEpUTE
BEJIMYMHA MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE x+1  y-2  z—4 VK-2.V.3

IPSIMOM, IIPOXOASILEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) =: =
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 VK-2.B.2
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-2.3.1
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G )
Otget: 1)

(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, OIIK-2.Y.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otser: 3)
(Muctpykuumst: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o VK-2.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.3




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOJAIIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy OIIK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKkcrenTpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) nelCTBUTEIHHOMN OCBIO OIIK-2.V.1
OtHOowmenne —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
Ortser: 3)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
IPSIMOH, MPOXOIAIIEH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 YK-2.V.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES_}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Uuctpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuth cucremy | 1) x=0,y=1, z=-2 YK-2.V.3

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

(Muactpykius: [lpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brrauciauts

)63

OtBet: 2)

(Muctpykuwmst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.B.2

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3 (2:3)

4) (2,5

OtBer: 2) 4)

(Muctpyknus: IlpounTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIIK-2.3.1

24

[Mpsmassy = 2X + 5

obpazyer ¢

1) w9
2) t9(-2)

OIIK-2.Y.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) 192
Ortser: 3)
WNuctpykius: Ilpounraiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
MPSIMBIMU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
onpenensercs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: Ilpounrtaiite Tekct, BpIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ YK-2.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIPENIeITUTEINb A 4) 1 5‘
4 3
UMEET BUJL:
OtBeT: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) YK-2.V.3
CUCTEMBI  JIMHEWHBIX 2) wmetox Kpamepa HenpuMeHuM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3aIUIINTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEWHBIX YpaBHEHHIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuusi: [IpountaiiTe TEKCT, BBIOCpUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ OIIK-2.3.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
Otser: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-2.V.1
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBert: 2)

Wuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OneHnBaHuE TECTOBBIX 3aJaHUM:

- 3ajgaHue KOMOMHMpPOBAHHOIO THIIAa C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHbl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amnos.

- 3agaHue KOMOMHUpPOBAaHHOTO THINA C BHIOOPOM HECKOJBKMX BapHaHTOB OTBETa U3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl MUQPHI ¥ MPUBEICHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble TIPU BHIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLlEHHMBaeTcs | OamioM, eciau AONMYLIeHbl OIIMOKY WU
OTBET OTCYTCTBYeT — () 6aJIIOB.




- 3a):[aHHe 3aKpPBITOTO THUIIA HA YCTAHOBJICHHUC COOTBCTCTBUA CUUTACTCA BCPHBIM, CCJIU
YCTaHOBJICHBI BCE COOTBETCTBUS (MIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABIEHBI C
HO3UIUSIMU Apyroro crosobua). IlonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCs 1 Oaniom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKaHMIO M MOJHOTE. [IpaBHIBHBINA OTBET 3a 3aJaHHE OICHUBACTCS B 3
Oata, eciM JIOMyIIeHa ojHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE TOJHBIA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HenpaBWIIBbHBIH \ 0TBET 0TCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHUS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYylOIIMX NOPAAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
matepHana (eciu npedycmompero yY4eoOHbiM NAAHOM HO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHHe COBpeMEHHOM JEKIMH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OIPEIEIISETCS LEIIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuTHE MNpo(ecCHOHATBHO-/EIOBBIX  KauecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH M
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JIekUMOHHBI MaTepHUall MOXET COIPOBOXKIATbCA JEMOHCTpalMed CIIal0B W
UCMOJIb30BaHUEM DA3JaTOYHOIO MaTepuala IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK 0 JUCLIUTUIMHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepraa:




— Ornpegenenusi MaTeMaTUYECKUX TEPMHUHOB.
—  @OopMyIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. Metoauueckue yka3zaHUs JUIsi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3zaluu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS 110/ PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenbro MpakTUYECKOTO 3aHATHS ISl 00y4aroIIerocs SBJsSETCS MPUBUTHE 00YYArOIIMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH IESTEITFHOCTH 110 U3y4aeMOU UCHIUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKpeIuvleHue, YriayOJieHHe, pacIIupeHHe M JeTauu3alys 3HAHWKA TpH PEHICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4eOHOM
JUCIUILIINHBI,

— BBIpAaOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJIYYEHHBIX 3HAaHUM s
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M MHAMBHIYaIbHON (Gopm
oOyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHalT MpPENoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM O0OBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTens YMTAeT yCIOBHE 3afadd U TpeUIaraeT CTYACHTaM CaMOCTOSITEIBHO
PeLuTh 3ajjauy, UCIIOb3Ys 3HaHUS, OJYyYEHHbIE CTYI€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3ajady, BBI3BIBAETCS K JOCKe. B ciyyae ecnm CTYACHT MPaBUIBHO PEIINIT
3ajady, oH nmoay4aer 5 OamnoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIbIO MPENoAaBaTes,
TO moiy4yaer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY
MIOCEIIAeMOCTH) TepeBoJiATcs B OOHychl (kadectBo) oT O mo 5 OGamioB. DT OOHYCHI
N00aBIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaM BbIIaeTCs JIOMallHEe 3aJaHhe B BHUJAE 3aJlad, KOTOpbIE OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJaAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIONHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (¢opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporecce BBIMOMHEHHsSI CaMOCTOSTENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHHWU W CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAECT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.



MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00yJaroNTUX CSASBIISFOTCS:
— Y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

11.4. Metoguueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOKICHUI TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B teuenue cemectpa B cucreme auctaHmuoHHoro oOyudenuss ['YAII B dopwme
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).

Pe3ynbTathl TEKyIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOM  aTTecTanMd (P HMCIOJb30BaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIA BUJ KOHTPOIS OICHHBAeTCS B Oamiax, U3 KOTOPBIX (opMHUpYyeTCs
WTOTOBBIN PE3YIILTAT).

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTECTaIUH.

[IpomexyrouHas  arTectanus  OOydalOIIUXCS — MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIIOYAET B
ceost:

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEcce
W3YYEHHUS BCEW MUCHUIUIMHBI WIA €€ YacTH, HAaBBIKOB CAMOCTOSITEIbHOM pabOThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHIeHUs MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, KYTOBICTBOPUTEIHEHOY, «HEYIOBICTBOPUTEIHHOY.

Cucrema OLEHOK NpH MPOBEAECHUU IMPOMEKYTOUHOM aTTECTAlMU OCYILIECTBIISIETCS B
COOTBETCTBUU C TpeboaHusiMu I[lonmoxkenuit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL oOyuaromuxcs mo mporpamMmmam BBICIIETO
obpazoBanusi» u «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa y4eOHOW 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
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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