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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HaIpaBJIeHUIO0 MOAToTOBKK/ cneruanbHocTH 27.03.04 «YrpaBiieHHEe B TEXHHYECKUX CHCTEMaxX»
HANPaBIEHHOCTH «YTpaBlieHue W WH(POpPMATHKA B TEXHUYECKUX cHcTeMax». JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobGeH ompenensaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpPATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «CriocoOeH aHamu3upOBaTh 3a/1a4u MPOPECCHOHATBHON ASSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMAaTUKI

OIIK-2 «Cmnocoben ¢opMyarpoBaTh 3agadyd NPO(PECCHOHANTBHON NESITETLHOCTH Ha
OCHOBE 3HaHU, NPOGUIbHBIX Pa3AeIOB MaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHbBIX IMCIMILTUH
(Mopmyneit)»

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYI BOIMPOCOB, CBS3aHHBIX C TeOopHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anre0por U aHATUTHIECKON reOMEeTpHECH.

[IpenogaBanue TUCIUIUIMHBI MPEIyCMATPUBACT cleayrone (GopMbl OpraHU3aUN
y4eOHOro Tpolecca: JeKyuu, HNpaKkmudecKkue 3aHAmMus, CamMocmosmenvHas paboma
obyuarowe2ocs.

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

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

S3bIK 00yUYeHUs IO TUCIHUILINHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BAXKHOW COCTABHOM 4acThIO Kypca BBICIIEN MAaTeMAaTUKHU, KOTOPBIN JIEKUT B OCHOBE

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

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXeHHE; pPAa3BHUBAECT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TeM, YTO MaTeMaTHKa SIBJISIETCS 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 AUCIUILUIMHY, HT'PAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKkKe KOMIbIOTepU3alel NpakTHuYecku Bcex obnacteil 3HaHuH. BO3MOXKHOCTH yCIIEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

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

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA

KOMIETEHIINU KOMIIETEHINH JIOCTHKEHUS] KOMIIETEHLIUU
VK-2.3.1 3HaTh BUIBI pECYPCOB U

VYK-2 Cnocoben OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4
3a/a4 B paMKax VYK-2.V.1 ymeTs npoBOUTH aHAJIN3
MOCTaBJIEHHOW IIeNIM | MOCTABJICHHOM Lenu U popMyITupoBaTh
U BbIOUpaTh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
ONTUMAJIbHBIE €€ TOCTUKEHUS

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 3aa4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VK-2.B.2 Bi1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CII0cO0a penIeH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

Oo6menpodeccnoHanbHbIC
KOMITCTCHIHH

OIIK-1 Cnocoben
AHATM3UPOBATH
3a7a4u
podhecCHOHATLHOM
NEeITEIIbHOCTH Ha
OCHOBE ITOJIOKEHUH,
3aKOHOB M METOJIOB B
obnactu
CCTECTBCHHBIX HAYK U
MaTeMaTHKHU

OIIK-1.3.1 3HaeT OCHOBHBIC IIOJIOKCHHS,
3aKOHBI M METOJIbI €CTECTBEHHBIX HAYK U
MaTeMaTUKU

Ob6menpodeccuonanbHble

OIIK-2 Cnocoben
dbopmyaupoBaTh
3a1a9M
po¢eCCHOHATBHON
JIeITEIIbHOCTH Ha
OCHOBE 3HaHUM,

OIIK-2.3.1 3Haet npoduiIbHbIC pa3aeibl
MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUTLIAH

KOMIIETCHIINH pOUIBHBIX OIIK-2.V.1 ymeeT npuMEHSTh U3BECTHBIE
paszesnos METO/bI pelIeHus 3a/1a4
MaTEeMaTUYECKUX U pohecCuOHANBHOM e TEIbHOCTH
€CTECTBEHHOHAYYHbIX
JUCLUILINH
(Momyeit)

2. Mecro nucuurinHbl B cTpykType OI1

Juctumuinaa He Oaswpyercs Ha 3HAHHSX, paHee MPHOOPETECHHBIX CTYJICHTAMH IPH
M3YYEHUHU B By3€ KaKHX JIMOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U UCIOJIb3YIOTCS PU U3YyYEHUU APYTrUX TUCLMILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboThI O AUCIUIITHHE (M pacTpeie]IeHre 3TOH TPYAOEMKOCTH TI0 CeMecTpaM) IpeACTaBICHEI B

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
No2
1 2 3

Oobwan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaKxmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13), 17 17

(gac)

naboparopsblie paboTsl (JIP), (dac)

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

9K3aMeH, (4Jac) 36 36




CamocmosamenvHas paboma, Bcero (Jac) 93 93
Buo npomesxxcymounoii ammecmayuu: 3ader,

madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIATCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHITHIMA.

Pa3Z[eJ'IBI, TEMbI JUCHUIJIMHBLI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasgensl, TeMBI JUCLUIIINHBI Jlexuun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 2
Paznmen 1. KoMriutekcHble Yucaa U 6 4 11
MAaTpHIBI
Pasnen 2. CucTeMbI JIMHEHHBIX 6 5 12
YpaBHEHUI
Pasnen 3. JIuHelHbIe IPOCTPAHCTBA 5 0 12
Pasnen 4. Bekropsl 6 4 12
Pasnen 5. Ipsamast Ha IIOCKOCTH 4 2 12
Paznen 6. [Ipsimast v JII0CKOCTH B 4 2 12
MPOCTPAHCTBE
Pazpen 7. KpuBsle BToporo nopsaka 3 0 12
HUroro B cemectpe: 34 17 93
Hroro: 34 17 0 0 93
[IpakTyueckass MNOATOTOBKA 3aKJIIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOydJaroIMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oy;ymiei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

HazBanue u COJACPKaHUC Pa3aCJIOB U TCM JICKIHMOHHBIX 3aHATUH

1. IlonsiTe KOoMIIEKCHOTO YKcia. JIecTBUsS HaJ KOMILUIEKCHBIMHM YHCJIaMU B
anrebpanveckoir (opme. JleicTBUs Hal KOMIUIEKCHBIMH YHCIAMU B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO Yncia. (2 gaca)

[Tonsitue matpunpl. JIuHelHbIe omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpPHULl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOXEHUE MaTpuIl. MHOTOUJIEHBI OT KBaJAPAaTHBIX MaTpuIl (4 yaca)

2. Onpenenurenu u ux cBorictBa. OOpaTHas MaTtpua. Pemenue npocreimmx
MatpuuHslli  METOJ PEIICHMS

MaTPUYHBIX  ypaBHEHWH.
ypaBHEeHMH. (2 yaca)

JIMHEWHBIX

Meton Kpamepa. Meton I'aycca. (2 gaca)

CoOcTBeHHBIE 4YHCNIa U COOCTBEHHBIE BEKTOPBI KBaJIPAaTHBIX MATPHIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 "yaca)




3. Jluneitnpie mpocTpaHcTBa. OmnpeneneHne W Opumepsl. basuc u
KoopauHaThl.  JluHelHble mpeoOpa3zoBaHMA. Marpuna — JIMHEHHOTrO
npeoOpa3zoBanus. (5 4acoB)

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OllpeieeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
CucreMbl KOOpAMHAT HA IJIOCKOCTH U B ITpocTpaHcTBe (4 yaca)

CkaJiipHOE TIPOM3BEICHIUE BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmelianHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

5. VYpaBHeHUs] NPAMON Ha IIOCKOCTH. 3aJjadyd Ha COCTABJIICHUE YpPaBHEHMI
psiIMOH. (2 Jaca)

VYros Mexy NpAMbIMU Ha IJIOCKOCTH. PaccTosiHre OT TOUKU A0 NpsAMON Ha
110cKoCTH. PaccrosiHue Mexay napauieaIbHbIMU OPSIMBIMU. (2 yaca)

6. YpaBHEHHUs IUNIOCKOCTH. 3aJjaHue IPSMOM B IpOCcTpaHCTBE. (2 yaca)

Yron Mexny INIOCKOCTAMU. YTOI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne Mexny napajiesIbHBIMU IUIOCKOCTSAMH. PaccrosiHue oT To4ku
JI0 IPSIMOY B IPOCTpaHCTBE. (2 yaca)

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOM BTOPOTO
nopsjka. KanoHnueckue ypaBHeHuUs1 KpUBOM BToporo nopsjka (3 Jaca)

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

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUA U UX TPYJOCMKOCTb

N3 Hux Ne
DOpMBIIPAKTH .

Ne . Tpynoem- | mpaktuyeckoi | pasaena
i Tembl IpakTUUECKUX 3aHATUN 4ECKHX KoCTB, (4ac)| TmoATOTOBKH, | muCITHII-
3aHATUN

(dac) JIUHBI
Cemectp 2
1. | Jle#cTBUs HaJ KOMIIEKCHBIMU Pemenne
YUCJIaMH B aJIreOpandecKou 3a1a4 1 1
¢dopme. Tpuronomerpuueckas
(dhopMa KOMIUIEKCHOTO YHCJIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 1 1
TPUTOHOMETPHUYECKOH popme
3. JInnelHble onepanuu Haj Pewenue
MaTpULIAMHU. 3a1a4 1 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KontponsHas padora Nel Pemenue 1 1
3a/1a4
5. | Beluucnenue onpeneauTeneu. Pewenne
O6parnas matpura. Pemenne 3a1a4 2 2
MaTPUYHBIX YpaBHEHUI.
6. MatpuuHbslii METOA pEeLICHUS Pemenne
CUCTEM JIMHENHBIX YPaBHEHUH. 3a1a4 1 2
Meron Kpamepa
7. Meron I'aycca Pewenne 1 5
3a1a4
8. Konrponbnas pabora Ne2 Pemenue 1 2




3a/a4
9. Pa3nosxeHune BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a1a4y
KOOpJMHAT TOYEK B 00IIeiH 1 4
JIEKapTOBOI cucTeMe
KOOpJMHAT.
10. CkansipHO€ NMPOU3BEICHHE Pemenue 1 4
BEKTOPOB 3a/1a4
11. BekTopHoe u cmernanHoe Pemenue 1 4
MIPOU3BEJICHNS] BEKTOPOB 3aga4
12. KontponbHas padota Ne3 Pemenue 1 4
3a/1a4
13. YpaBHeHHUsI IPSIMON Ha Pemenue 1 5
TJIOCKOCTH. 3aga4
14. 3azauM Ha MPSMYIO Ha Pewenne 1 5
MJIOCKOCTH 3a/a4y
15. [IpsiMas 1 MIIOCKOCTH B Pewmenne 1 6
MIPOCTPAHCTBE 3a/1a4
16. KonTponbnas padorta Ne4 Pemenue 1 6
3a/1a4y
Bcero: 17
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEJIEHBI B Ta0uLie /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 2,
Bux camocrositensHOM paboThI
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

25 25
nquctumingel (TO)
KypcoBoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 23 23

Konrtpomnbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrecrauuu (I1A) 25 25

Bcero: 93 93

5. IlepeueHn y4eOHO-METOAMYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHON PabOThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX M3IaHUN TIpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Komuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudMoTeKe
(KpoMe AIIEKTPOHHBIX
AK3EMILTSPOB)
YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos 1. A. 200
22.151b42 COOpHHUK 33724 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.
bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,
2006. — 496 c.
YK KazakoB A.Sl, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananutiHyeckoil reoMeTpun 1 ObC Jlanb

m/book/58162 JMHEHHOH anreOpsl. [DIEeKTPOHHBIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beksiemumiea, JI.A. CO0OpHHK 3a1a4 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 TeOMETPHUH U JTMHEHHOH anredpe. [D1eKTpOHHBIH pecypc]
/ J1.A. Bexnemuresa, /I.B. bexnemumes, A.1O.
[MerpoBuy, N.A. UybapoB. — Dnekrpon. qan. — CII0. :
JIanb, 2016. — 496 c.

http://e.lanbook.co | Hosukos, A. 1. Havasa jinHeiiHO# anreOpbl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reOMeTpust : yueObHoe mocobue / A. 1.
HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / U. B. sanos, O.

K. WBanosa, O. A. OxyneBa, H. A. ToiraeHHHUKOBA ; IO
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaIuTHYECKAs 9bC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u g0m. —
HoBocubupck : HI'TY, 2019. — 183 c..



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

https://e.lanbook.c | Bexnemues, JI. B. Kypc ananutndeckoii reoMmeTpun 1 OBC Jlann
om/book/58162 JIHHEHHOM anreOps! : yueouuk / J[. B. beknemurnes. —

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

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

om/book/48192

anredpa v aHAMUTUIECKast TeOMETpHs : yueOHoe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJIUT, 2011. —
208 c.

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

Jluneiinas anreOpa u aHATUTHICCKAs TEOMETPHS:
y4eOHUK U pakTukyM 11t By30B / E. I'. IlmoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueit E. I'. InoTHukoBoil. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc
00de/493221

Caburos, U. X. Jluneiinas anrebpa u
aHAJIMTHYECKas TEOMETPHsL: yueOHOe Tocooue Jis
By30B / U. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: MznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

[TaxomoBa, E. I'. Jluneiinas anreopa u
aHasniuTuyeckas reomerpusi. COOpHUK 3aJaHUI:
yuebHoe rocobue i OakanaBpuara u CrelraiuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
MznarensctBo FOpaiit, 2019. - 110 c.

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

JIy6siruna, E. H. Jluneitnas anreOpa: yueOHoe
nocobue s By3oB / E. H. JIyGsiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3naTenscTBO
FOpaiir, 2019. - 150 ¢

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. IlepeyeHb AMEKTPOHHBIX 00OpPa30BATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

AJIIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB

npuBezieH B Tabnmue 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIMOHHON ceTn «HTepHEeT»

MH(OpPMaLOHHO-
HEOOXOJUMBIX JJISI OCBOCHMS JUCLUIUIUHBI

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBaunue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://e.lanbook.com/view

9BC «Jlaab»

8.1. [lepeyenp mporpaMMHOTO OOECHeUeHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI

O6pa3OBaTeJ'IBHOI‘O rnmpomnecca mo JUCHUILIAHE.

[lepedyeHp UCTIONB3yeMOT0 TPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn

MH(POPMALOHHO-CITPABOYHBIX

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUIIIUHE

HepequL HCIOJIb3YCMBbIX I/IH(pOpMaLII/IOHHO-CHpaBO‘-IHBIX CUCTCM TMIPCACTABIICH B

Tabnuie 11.

CUCTCM,UCITIOJIB3YCMbIX



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 | YueOnas ayauropus As 3aHATHI JEKLIMOHHOIO TUIIA, 3aHATUH | yi. [acremno, 1. 15,
CEMMHAPCKOrO  THIIA, TPYHIOBBIX M  HHIAMBUIYAJIBHBIX
KOHCYJbTAllUM, TEKYIIEr0 KOHTPOJI M  IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKME  CpeAcTBa  O0ydeHus,  Clykamue Ui
npejcTaBiIeHus ydeOHoW HHdopManuu OOJIBLION ayTUuTOPHH;
Ha0Op IEMOHCTPAIIMIOHHOTO 000PYI0BAHUS

2 | YueOHas ayauTopusi Uil TNPaKTHUUECKUX 3aHATHH, 3aHAtuil | yn. [acremno, m. 15,
CEMHUHAPCKOTO  THUMA, TPYNIOBBIX W  WHAWBUIYAIbHBIX
KOHCYJIbTAllMi, TEKyIIero KOHTPOJISI U HPOMEXKYTOUHOU
arrecrauuu. OcHamenue: Croenuain3upoBaHHas MeOenb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Cclyxamue  JJis
npeacTaBiIeHus yueOHOH uHpopMayu OOJBIION ayJUTOpUU;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyvaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

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

— OMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOW JUTEPATYypHI,
TECHO IIPUBS3bIBAET YCBOCHHBIE HAYYHBIE ITOJIOKEHHS C MPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

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

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATN3UPOBAHHBIX TIOHIATHMA.

(XOPOLIO»
(Ga4uTCHO»

— o0y4aromuiicst TBEpI0 YCBOMII IPOTPaMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATEIbHOCTHIO
HAIpPAaBIICHUS;

— apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,

— BJIaJICET CUCTEMOM ClelMaIn3uPOBAHHBIX OHSITUH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOITYCKAeT HeCYIIECTBEHHBIE OMMOKN H HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne n/mt [Tepeuens Bompocos (3amau) i IK3aMeHa HHIEKATODA
YK-2.V.1
3ananue 1. OIIK-1.3.1
1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)
OTtBert: 20+37i
1 2) BepHo nu yrBepxkaeHue: «JleificTBUTENbHAS YacTh

OTtBer:

MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3alMCcH paBHa MPOU3BEICHUIO AEUCTBUTEIBHBIX YACTEN
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTBepaaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYMCJISIETCH KaK Pa3HOCTh NPOMN3BeIeHUs

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeld U NMPOM3BeAeHUs] MHUMBIX YacTei
COMHOKUTeJIe»).

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

OtBer: 19+17i

2) BepHo iu yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHCell B alireOpandeckoit popme
3aIIMCHU BBIYUCIIACTCA KaK PA3HOCTD IIPOU3BEICHUS
JEUCTBUTEIIBHBIX YaCTEH U NPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

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

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

OtBert: 40-5i

2) BepHo s yTBepkacHuUe: «/leiicTBUTENbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/leficTBUTEILHASL YACTh MPOU3BEACHNSI KOMILICKCHBIX YHCe] B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/SETCH KaK Pa3HOCTh
NPOM3BeIeHUs1 [IeCTBUTEIbHBIX 4YacTedl M MPOM3BeICHUs
MHHMMBIX YacTell COMHOXKUTeEJIeH»).

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

OtBert: 52-77i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3alMCH BBIUUCIISIETCS KaK MPOU3BEICHNUS] MHUMBIX YacTen
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.

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




KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCIAETCH Kak Pa3HOCTH NMPOMN3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 5.

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

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUs IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYHUTE.

Oteer: BepHo (IIpH 3TOM HYKHO YYUTBHIBATH, UTO 2= - 1)

3ananue. OIIK-2.V¥.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJs BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HEeoOXOoAWMMO  3amucaTh HMX B
anreOpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBepP KIACHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOI dopme MOIYJb pe3yjabTaTa
BBIYHC/IAETCH KAaK INpPOHM3BeJIeHHe MOAYJIed MHOXUTeJIeH, a
apryMeHT 4McJIa PABEH CyMMe apryMEHTOB COMHOKUTeJIei»).
3anaHue. OIIK-2.V.1
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

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

T . . 13

Z; 5(cos-+izing)

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

2) Bepno nm yrBepkaeHue: «lIpu  BBIYMCIECHHMH YacTHOTO
KOMIIIEKCHBIX YUCENl MOAYJIb U apIyMEHT PE3yJIbTaTa SBISAIOTCS
pe3yJIbTaTaMH ACJICHUS MOAYJS ACIMMOTO HAa MOAYJNb JACIUTEIIS
U apryMeHTa JAeJuMOro Ha aprymMeHTt jaenutesns». OTser
obocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISICTCSl YTBep:KICHHE:

«IIpn BBIYMCIEHMH YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOIYJb

pe3yJbTara sBJseTcsd pe3yJibTaTaM JAeJeHUus MOAYJs 1eJHMOro




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

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B ATOU 3amucH |z| u ¢?

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

VK-2.3.1

Pe3ynbpTaT KaKoi onepanuu HaJ KOMIIEKCHBIMU YMCIIAMH MOJKET
OBITH 3aIIHCAH B BUJE

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

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

YK-2.3.1

Pe3ynbTaT Kakoi onepaiuy Haj KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET OBbIThH 3aNHCAHA OIepalus
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

YK-2.3.1

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

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

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCoIb30Ban? O00CHYiiTe
CBOI1 BBIOOD
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJjiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aMMCH M 1eliCTBOBATH MO CJIeYI0IeMy NPpaBuiIy: Npu
BO3BeJeHUH KOMILJIEKCHOI0 YHCJIA B CTeNeHb MOAYJ/Ib YHCJIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin ke ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmruiekcHOe YncIio Z 3aicano B alreOpandecKoi u B
TPUTOHOMETPHUECKON (popmax:

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

Haiinute 3-10 cTenens uucna Z
Ortset: -1000

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

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




PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYI0 opMy
3alUCH U /IeliCTBOBATH MO CJeAY0IIeMY NPaBUIy: IPH
BO3BeJleHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucnosib3oBath ajnreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJIO CAMO HA
ce0s1 (MM MCMOoJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

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

C:(i& ;f-iL)

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

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPhIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

VK-2.3.1
YK-2.¥.3
OIIK-2.3.1




C:(B 5 —3}

—10 18 -15

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

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

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

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

Oteer: b)  Wolfram Mathematica

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

1 -2
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

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

OtBer: b)  Wolfram Mathematica

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

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

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

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

YK-2.3.1
OIIK-1.3.1




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

10.

2 X(4A)=
OTtBert: 8A
3amanue 1. OIIK-2.V.1
1) Haiitu npoussenenue Matpuil A * B, rae YK-2.V.3
OIIK-2.3.1

S 2 5
R
OTtBer:

—8 4)

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

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I0i11 HA0OP MaTeMaTHYeCKHX PYHKIHH B TOM 4YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

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

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

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

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

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



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

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

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

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

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

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

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

C) Wolfram Mathematica

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

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

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTtBer:



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

-1 14)
-2 11

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

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

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

11.

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

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BedeHHUS J1eMEHTOB IIABHOH JUATOHAIU
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

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

o
4 -5

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

OrtBer:

Jl1s1 TOro 4To0bl BHIYMCIUTH OMpeleJuTe]lb BTOPOro MOPsIKa
Heo0X01MMO M3 NMPOU3BeJAeHHUs 1eMEHTOB IIaBHOW AUArOHAIU
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

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

s 5
5 3
OTtBer: 23

2) OO0ocCHYHTE KaK BBIYHUCIIUTH OMPEIEIUTEIb BTOPOTO MOPSIKA.

OTtBer:

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



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

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

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

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

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

3ananue S.
1) Haiitu onpenenuTens 2-ro MOPSIIKA MATPHUIIBI
o 3l

10 3

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

OrtBer:

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

12.

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

5. A

YK-2.V.1




OtBer: -5

13.

Uemy paBeH oOmpeAeuTeNb TPEYroJbHOW MaTPUIIbI?
OTBeT: onpe/ieuTe]b TPEYTroJbHOH MATPULILI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.

YK-2.3.1

14.

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

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

OtBet: Takue CTPOKM MAaTPHIIbI HA3BIBAKOTCHA JHHEHHO
3aBUCUMBbIMH

OIIK-1.3.1

15.

ITycTs MaTpuisl A 1 A yI0BIeTBOPSIOT YCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpuiia n -ro NopsiKa.
Kax Ha3pIBatOTCSl TaK€ MaTPUIIBI?

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

VK-2.3.1

16.

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

x=(5 %)

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

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




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

17.

Kak HaszpiBaeTcs cuctema anreOpanyeckux ypaBHEHHM, KaKI0€ U3
KOTOPBIX SIBJISICTCS TUHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHU HA3LIBAECTCS CUCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OTBer: MeToabl pelieHUsI CUCTEM JIMHEHHBIX aJredpanvecKux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuTE yCc10BUS IPUMEHEHUSI METO/I0OB PELLIEHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUN PUMEHSIOTCS B TOM ClTy4ae, €Cliu
OIpe/IeIUTENb MAaTPUIbl CHCTEMBI PaBEH HYIO?

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

OIIK-2.V.1
YK-2.¥.3

20.

CpaBHuTe yc0BHs NIPUMEHEHHSI METOIOB PELIECHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUN PUMEHSIOTCS B TOM Clly4ae, €Cliu
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

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

OIIK-2.V.1
VK-2.V.3

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
UMEET HEHYJIEBOE pelieHune?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHHbIX YPABHEHUI HMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEHbIlIe YHCJIA HeM3BeCTHBIX.

OIIK-1.3.1

22.

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

OrtBert: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

OIIK-1.3.1

23.

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

OIIK-1.3.1




OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoit
CHCTEMOI KOOPAUHAT.

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH OTPE30K.

YK-2.3.1
OIIK-1.3.1

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4au0 KOTOPOIro COBIAIAET C €ro
KOHIIOM?

OTtBer: BekTop, HAYa/I0 KOTOPOro COBNAAET C €r0o KOHI[OM,
Ha3bIBaeTCsl HYJIeBbLIM BEKTOPOM.

VK-2.3.1

26.

[To kakoit popmyIie onpeaenseTcs CKaasIipHOe TPON3BEACHNE
BEKTOPOB?
OtBer: CkansipHoe Npou3Be/leHHe BEeKTOPOB onpeieJisieTcs mo

dopmyae lal = |b| = cosa

OIIK-1.3.1

217.

[To kakoit popmyIie BEIYUCISETCS CKATSIPHOE POU3BEACHUE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaptoBoii cucreme (B cucreme : 0X, Oy, 02)

OtBer: CkajisipHoe Nnpou3BeleHHe BEKTOPOB OmpeesisieTcsl mo
dopmyne a, b, +a,b, + a b,

OIIK-1.3.1

28.

ITo Kakoii (opMyIIe BHIUUCISETCS BEKTOPHOE TIPOU3BEICHUE

BEKTOPOB, €CITH U3BECTHBI HX KOOPIMUHATHI B IEKAPTOBON CHCTEME

koopauHart (X, Y, 2)?

OtBet: BekTopHOE Npoun3Be/ieHHe BEKTOPOB ONpe/esieTcs 1o

popmye
i j ok

Xy ¥

OIIK-1.3.1

29.

[To xakoii popmyrie onpenenseTcs MOy BEKTOPHOTO
MPOU3BEJICHUS BEKTOPOB?
OtgBer: BesimunHa Mo1yJjisi BEeKTOPHOI0 NPOU3BeIeHUs

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

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH JI0 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOIi PaBHO AJIMHe
NepHeHANKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuUTh ypaBHEHHE NPSIMOM HPOXOJAIIEH uepes
x+2 y—9

touky M(2,4) u nepreHIuKyISIPHON MPAMOi = = i

OTBer 3ammcaTh B BHUAE YpaBHEHHUS TIPSAMOW C  YIJIOBBIM

Kod(duUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3aganue 2. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASUIEH uepes
TOUKY M(1,—4) u HEPIEHINKYISPHOM npsAMOi
—4x —5y+14 =10,

OtBer 3amucaThb B BHUAE YpPAaBHEHHs MpPSMOH C  YIJIOBBIM
K03 ULIEHTOM

Ortser:

OIIK-2.V.1




¥y=1,25x—5,25

3aganre 3. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOASIIeH uepes
xtle _ y—9

touky M(—1,—3) u mapaienbHON MPAMOi

—4 -5
OtBer 3ammcaTth B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHHE MPSIMOM MNPOXOASIIEH uepes

Touky M(1,—1) ¥ nepueHIUKYIAPHOM IpsaMol ¥ = —5x + 2,
OtBer 3ammcarb B BHUJAE YPaBHEHHS NPAMOH C  YIJIOBBIM
K03 uUIeHTOM

OTtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE NPSIMOM HPOXOJAIIEH uepes
x+1 v—6

touky M(3,1) v nepreHIuKyIAPHON MPAMOit gy = e

OtBer 3ammcaTh B BHUAE YpaBHEHHs TPSMOW C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

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

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

VK-2.3.1
OIIK-1.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCJIOBHE
NapaJuIEIbHOCTH MIPSIMON U TUIOCKOCTH.

Otser:

J1st Toro, 4ro0pl NpsiMasi U IJIOCKOCTh ObLIM NapajliejbHbI,
Heo0X0AUMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAIU K
IVIOCKOCTH M HANPABJAIIMHA BEKTOpP MNpPAMOH  ObLIM
NnepneHINKYJ/JIsIpHbI.

OIIK-1.3.1

34.

KakuMm ypaBHEHHEM OMNKCHIBACTCS TpsAMas, MPOXOMAIIas uepe3
TOYKY (Xo, Yo, Zo) M UMEKOLIas HANPaBISIONMNA BEKTOp C
koopauaatamu (I, m, n)?

OTtBeT: YpaBHeHHE NPAMOM, MpoXoasilieil yepe3 Touky (Xo, Yo,

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X=X =¥ Z—I|
M, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.3.1

35.

KakuMm ypaBHEeHHEM OMUCHIBAETCS MpsiMasi, MPOXOAIAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?
OtBer: YpaBHeHue NPSIMOii, IPOXosilIeill Yepe3 ABe TOYKH (X1,

OIIK-1.3.1




=X _ ¥y _ ==
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

Kakum 06pa3om MOKHO 3a/1aTh MPSAMYIO C TIOMOUIBIO IBYX OIIK-1.3.1
36. TIJIOCKOCTEM?

OtBeT: YpaBHeHHe ABYX NepeceKalIUXcs MJI0CKOCTel — 3TOo

yYpaBHeHHe NPSIMOIi B IPOCTPAHCTBE

C momoIpio Kakoi (hOpMyIIbl MOXKHO HAUTH YTOJ MEXKITY OIIK-1.3.1

NPAMBIMH?
37. OTBeT: yroJ Mex1y NpssMbIMH MOKHO HAWTH U3 (popMy.JIbl

TR —  —
cos@ = ——-= IM: » [le @y U (@ — HAIPABJISIOMIHE BEKTOPbI
1 2

NPAMBIX

Hopwmaib k mimockoctu umeet koopaunatel (A, B, C); koopauHaThl OIIK-1.3.1

HarpasJISoIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoil popMyITbl MOKHO HAMTH yroil MEXAy MPsIMO U

IIJIOCKOCTBIO?
38. OTBeT: yrosa Me:xay NpsiMOi M IJIOCKOCTbI0 MOKHO HAWTH U3

(popmyibl

. |Al + Bm + Cn|
51 ‘P = P -y ) o -y )
VA*+ B +C-VIF+m® +n”

[To xakoit popmyse MOKHO ONPEAETUTh PACCTOSIHIE OT TOUKH J10 OIIK-1.3.1

IJIOCKOCTH?
39. OtBer: PaccrosiHue OT TOYKH 10 IJIOCKOCTH PABHO

Ax +By, +Cz,+D

! DT%"TED' ! , e (A, B, C)- koopauHaThl HOPMaH K IJIOCKOCTH

JATIETrcE

(Xo, Yo, Zo) KOOPIUHATHI TOYKH.

Hanumure KaHOHUYECKOE YpaBHEHUE DIUIMIICA. OIIK-1.3.1

OtBer: KaHoHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. 2 2

x N ¥y 1

a® b?

Hanuumre kaHOHHYEeCKOe ypaBHEHUE THUIIepOOpBI. OIIK-1.3.1

OtBer: KaHoHHYecKkoe ypaBHeHHe THNep00Jibl HMeeT BUJ
41. 2 z

Y 1

a> b?

Hanumure kaHoHMYECKOE ypaBHEHUE MapadoJIbl. OIIK-1.3.1
42. OtBer: KanHoHn4Yeckoe ypaBHeHHe NapadoJibl HMeeT BH/

y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne /m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHJAKATOpa

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIITOIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI




[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIl IepeYeHb BOMPOCOB I TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
1/ WHJUKAaTOpa
TuroBoil BapuaHT TECTOB
1 cemectp
1 | Jana matpuna 1)  ag YK-2.¥.1
2 .
A=( ).
@31 Q33 3) a
11
E€ anreGpamyeckoe
JIOTIOJTHEHHE Ass 4)  —ay
aBHO. ..
p Ortser: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

2 | U3 npuBenéHHBIX d,, diz AR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYLLECTBYIOT y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3 | 0 ay ap

0 0 ag,
Q) @1z g3
4) (ﬂﬂ dzz a3 )
0 0 0
OTtBet: 3)

(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




Kaknum meromom | 1) T Kpamepa YK-2.3.1
MOKHO pElInTh
2) K.®.Taycca
CHCTEMY,
OTIpeIeTHTEND 3) ¢ IOMOIIBI0 0OPATHONW MAaTPHIIBI
OCHOBHOH  MATPHIBI | 4)  j0GbiM cIOCOGOM
KOTOPOM paBeH HYIIO
OrtBer: 2)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombiie 1 YK-2.3.1
TOTJIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPUIbI CHCTEMbI PaBeH
Korja... PaHIy paclIMpPpeHHO MATPULIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI1st BeKTOpPOB 4 U b | 1) BeKTOpBI MEPIEHIMKYIISPHBI YK-2.V.1
BBITTOJTHSIFOTCS 2) BeKTOPbI MapaJLIeIbHbI OIIK-1.3.1
YCIIOBHSL: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN

by _ by _ bz

ﬂx ﬂy ﬂz

Torjga....

IPSAMOI
4) BeKTOPBI

Otger:2) 4)

Jexar Ha OJHOH HpAMOH

(Muctpykuus: Ilpounraiite Tekct, BbIOepUTE
NpaBUJIbHBIC BAPHAHTHI OTBETOB W 3aIHIIUTE
000CHOBBIBAIOLIIHE

apryMEHTHI, BBIOOP

OTBETOB)




Bekropnoe 1)  KoIMHEapHOHW IUIOCKOCTH, B KoTopolt | YK-2.3.1
IIPOU3BEICHNE JeKaT NEPEMHOKAEMBIE BEKTOpa
BEKTOPOB @ I B — 310 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
[IEPEMHOYXKAEMbIX BEKTOPOB
Otger: 2)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VAS+BVATHC OIlK-1.3.1
BBIYUCIIUTh o 2) Ay -A;+B B +C) Cy
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
Oreert: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  runepOomoit OIIK-1.3.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, cymma
pacCTosIHUI oT 3)  OKpy)HOCTbIO
KKIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JaHHBIX
_ | OtBer: 4)
TOYEK 9TOU




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BhIOEpUTE
BEJIMYMHA MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
MOCTOSTHHAS, 000CHOBBIBAIOIIINE BHIOOP OTBETA)
HA3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1 _ y-2 z—4 OIlK-2.V.1
NPSMOM, TTPOXOIAILIECH -3 2 4
yepes TOYKY 2) x+1 _ y+2 _ z+4
A(—1;2;4), : ? !
HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
IIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otger: 1)
Wncrpykiug: IIpouynTaiiTe TEKCT, BBHIOEpUTE
PYK P P
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-2.VY.1
JIMHEWHBIX ypaBHEHUU OIIK-2.3.1
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otget: 1)
HCTpyKIus: [IpounTtaiiTe TekcT, BBIOEpUTE
Hucrpyk Ip i oep
MPABWJIBHBIN OTBET W 3AlHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) YK-2.V.1
7 2
2 -1y (1 -2 2 (7 2
CDGED |2 G

» (1 °)




9 (L 5)

Otger: 1)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

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

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpiBaeTcs

YHCII0, PABHOE. ..

2) |E£||E| cte a

3) |E||E| cosa




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

15 | Yemy paao | 1) O YK-2.V.1
CMEIIaHHOe ) 1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
NpoOXOoJsIiel  yepes p) 22 xm
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...
4) F_}’n:k(x_xuj
Otser: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabomy VYK-2.3.1

MECTO TOYEK, KOTOpPbIE
XapaKTEPU3YIOT
SKCUEHTPUCHUTET & >1

IpeJCcTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

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

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




OrtBert: 4)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBIM OTBET W 3alUIIUTE ApTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

21 | Pemmth cucremy | 1) x=0,y=1,z=-2 OIIK-2.V.1
JIMHEHHBIX YPaBHEHUU 2)  x=0,y=-1,7=2 OIIK-2.3.1
METOJIOM l'aycca

x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:O! y=- 1! z=3
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3allMIIMTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
22 | BeauciauTh YK-2.3.1
-1 —Iy /4 -2 71 OIIK-1.3.1
0 )G ) v (5 o)
-7 0
2 (5 o
1 0
) (7 =)
o 1
9 (5 7)
Otser: 2)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.3.1

JeKUT Ha mpsiMor y = | 2) (-1; 3) OIIK-1.3.1

—2X +1?

3) (2;3)




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

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)

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

HalpaBJIEHUEM OCH 4) tg(2)

OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)

25 | Yron MEX] = | 1=5 YK-2.3.1

Y 1) we ‘1+155
PSIMBIMHU OIIK-1.3.1
y=x+1y=5+3| 2 tgm:‘iﬁs
OTpeeNseTcs o -
dopmyre: 3) te= ‘1+ 1(-5)
_ | 3-5
4 'e= ‘1+1:—5
Otger: 1)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ OIIK-2.V.1
a8 7
CHUCTEMBl  JIMHEHHBIX
o 1 3
ypaBHEHHH 2) ‘4 —T‘
{ x,+3x, =5
4x,—T7x,=8 °




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

27 | llpu pelieHnn 1) (2;-1) OIIK-1.V¥.1
CUCTEMbl  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM YK-2.V.3
ypaBHEHHI 3) (12
{x1+ 2x,=10 4 (2;1)

4x, +8x,=1
! - Otger: 2)
METOIOM Kpawtepa Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
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OTtBer:
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(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OrneHnBaHNE TECTOBBIX 33/1aHUM:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 YETBIPEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BHIOOpa CUMTACTCSI BEPHBIM, €CIIM MPABMWIIBHO yKa3aHa 1udpa
U TpHUBEJIEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3agaHue KOMOWHUPOBAHHOTO THNA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa U3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl TUQPHI ¥ MPUBEICHBl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBHIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLlEHHMBaeTCs 1 OamioM, eciau AONYIIEHbl OIIMOKHU WU
OTBET OTCYTCTBYeT — () 6aJIIOB.

- 3ajaHue 3aKpbITOrO THUIIA HAa YCTAHOBJIEHHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJOIa BEPHO COIOCTABJICHBI C
HO3ULKAMH Apyroro ctosibua). [lonHoe coBnageHune ¢ BEpHbIM OTBETOM olieHuBaercs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBre — 0 6ayioB

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

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyOImIMX MOPAJOK U HPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI
(Huoice npueoosmces pekomenoayuu no COCMasieHuo 0anHo2o pazoena)

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOro marepuaia. HasHadeHHWE COBpPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAITMOHHYIO (QYHKIUHU. JIKIHMS pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepyaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NpPO(EeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBM K  TpEeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepua’d MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH  CIAiIoB |
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa npe1ocTaBiIeHus JEKIIMOHHOTO MaTepuaa:

— Omnpenenenus MaTeMaTHYECKUX TEPMUHOB.
—  ®DopMyIHpPOBKA TEOPEMBI.

— Jloka3ateiabCTBO TEOPEMBI.

— HWmmoctpupyroniye npuMepsbl.

11.2. Metoauueckue ykazaHUs sl OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTo
mporecca, 3aKIIF0Yaroniasicsl B BHIIOJIHEHUN 00YJarOIIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBATEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JEATECIHHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YUAIOIIMMCS
YMEHHI W HAaBBIKOB MPAKTUYCECKON JISATEITHBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOITUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKkperuieHHWe, YriayOJeHHWe, pacIIMpeHHWe U JeTaau3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOM
JUCITUTLIINHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJIaHAI;

— ofecrnieueHue parMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[MpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHalT MpPENoJaBaTels
MPUCYTCTBYIOLUX CTYACHTOB. 3aTe€M OOBSABISAETCA TEMA MPAKTUUECKUX 3aHATHA.

[IpenogaBaTensb YMTAeT yCIOBHE 3aadd W TPEUIaraeT CTYACHTaM CaMOCTOSTEIBHO
PeLuTh 3aj7auy, UCIIONb3Ys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIN
MEPBBIM PEIIWIT 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTyIEeHT MpaBHIILHO PEIHIT
3ajady, OH mosy4aer 5 OamoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIBIO MPEnoaaBaTes,
TO moiy4aer 4 Oayta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY




MOCEIAEMOCTH) TepeBoasATCS B OOHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00aBIIIOTCS K 0011 cymMMe 0alsioB B paMKaX MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIAa€TCs JIOMAIllHEE 3a/laHue B BUJAC 3a7ad, KOTOPhIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, OOYUYAIONIUICS BBITIOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMpPEIoaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHA.

st oOyyaromuxcsi 1mo 3a04HOd (opMme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTENLHOW paboThI, y 00yd4aromerocst GopMHpyeTcs
nenecooOpasHoe MmIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM MPUOOPETAeMbIX 3HAHWUW, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHS, IIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
PO eCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4arOIIUX CSISIBIISTFOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue ykazaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Ja OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI IO PELICHUIO 3aJad U OJUH
TEOPETUYECKHUIl onpoc (IepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBATHCS IIPU MPOBEACHUN
IPOMEKXYTOUHOW  arrecTaudu (IPpU  HCIOJB30BAaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUS, KaXKIbIH BUJ KOHTPOJI OIIEHMBAeTcs B Oamiiax, U3 KOTOPBIX (OpMHUpYeETCs
UTOTOBBIH pe3ysbTar).

11.5. Metoauueckue ykazaHus i OOY4arOLUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMci B Ipolecce
M3YYEHHUs BCEW NUCUUIUIMHBI WM €€ YaCTH, HaBbIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3ahad. DK3aMEH, Kak IpPaBUJIO, MPOBOAUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— Cucrema OLIEHOK MpH TPOBEIEHUU MPOMEKYTOUHOM aTTecTaliy OCYLIECTBISIETCS B
cooTBeTcTBUM ¢ TpeboBanusMH [lomoxenuit «O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'Y AL, oOy4aromumxcs mo nporpaMmam BBICILIETO
oOpazoBanus» U «O MOAYIbHO-PEHTUHIOBOM CHCTEME OLIEHKH KadecTBa y4eOHOW paboTh
cTyneHToB B ['YAIDy.
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