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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto noarotoBku/ cneruanbHocT 27.03.01 «CrangapTtu3anus M METPOJIOTHS
HanpasineHHoctu «l{udpoBas merponmorus W craHAapTU3anvs». JUCHUIUIMHA peanu3yercs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3ajad B paMKaxX IMOCTaBJICHHOH IIeIM U BHIOUpATh
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 MaTEMaTHUKI)

OIIK-2 «Cmnocoben ¢opMyarpoBaTh 3agadyd NPO(PECCHOHANTBHON NESITETLHOCTH Ha
OCHOBE 3HaHU NPOGUIBHBIX Pa3EIOB MATEMATUUECKUX U €CTECTBEHHO-HAYUHBIX JUCIUILTAHY

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTeMaM{ JIMHEHWHBIX YpaBHEHUU, JUHEHHBIMU MPOCTPAHCTBAMU,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
y4eOHOTO TpoLecca: JeKyuu, npaKkmuyeckue 3aHAMUsL, CAMOCMOSMeNbHAs paboma
ooyuaowe2ocsl.

[IporpamMmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3YJILTATOB OOYUCHHS IO TUCIUILIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCcell cucTembl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CIEIHUANUCTa W HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpaXEHHE; pPAa3BHBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 3a]]a4 U YHUBEPCAIBHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENbHOM CTEMeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTHEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUISI PEIICHUST KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACHIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHWS JUYHOCTH IENBIO IMOATOTOBKH 10 JaHHOW IUCIHILIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJIbTaTOB OOYUEHHUS M0 AUCHUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHUEe HHIMKATOpa
HaNMEHOBaHUE
KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN
KOMIIETEHIIN U

VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPAaHUYEHUS /TS pEIIEHHs TOCTaBICHHbIX
3aj1a4
VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
MIOCTaBJIEHHOW LIeH U (POPMYIUPOBAThH
3aJlau, KOTOpPbIE HEOOXOMMO PEIINUTh JIJIs
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTHKEHUS
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATD
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIC BAPUAHTHI IEHCTBUH C

VYK-2 Cnocoben
ONPEIEIATH KpyT
3aJ1a4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOUpaTh

EHCTBYIONTUX
A HI [eJTbI0 BRIOOpA ONTUMAJIBLHBIX CIIOCOOOB
MPaBOBBIX HOPM,

pelieHus 3aaa4, B TOM YHUCJIE C TTOMOIIBIO
MMEIOTIHNX CS

1M(POBBIX CPENICTB
peCypcoB u

N YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYEHUN

ONTHMAJIBHOTO CII0co0a pelICHUs 3a0a4 C




Y4E€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OrpaHUYECHUN

OIIK-1.3.1 3HaTh OCHOBHBIE IIOJIOKECHHUS,
3aKOHBI U METObl €CTECTBEHHBIX HAYK U

OIIK-1 Coocoben

aHAIU3UPOBATH
sanaun MaTeMaTUKH
., | OIIK-1.Y.1 ymeTs npuMeHSTH 6a30BbIe
npodeccuoHanbHOM
€CTECTBEHHOHAYYHbIE U MaTeMaTUYECKUE
Oo6menpodeccnoHalbHEIC | IEATEIFHOCTH Ha
. | 3HAHWS 7S pEUICHHS U aHAIHM3a 3a/1a4
KOMIIETEHIINH OCHOBE TI0JIO’KEHUH, .
podecCuoHaNBHOM e TeIbHOCTH
3aKOHOB U METOJ/IOB
OIIK-1.B.1 BrageTh HaBbIKAMU aHATIU3A
B o0nactu

npodecCHOHANBHBIX 33]1a4 U UX PeleHui
Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKUX 3HAHUI

CCTCCTBCHHBIX HAYK
1 MaTE€MaTHKU

OIIK-2 Cnocoben
dbopmyaupoBaTh
3a1aun
npoeCCUOHATLHON
JESITCIIBHOCTH Ha
O6menpodeccuoHanbHbIe | OCHOBE 3HAHUI
KOMIICTCHITHH POQUITBHBIX
paszesnos
MaTEeMATHYECKUX U
€CTECTBCHHO-
HAyYHBIX
JCITATUTHH

OIIK-2.3.1 3Hath npoduabHbIEC pa3AeIbl
MaTEeMaTUYeCKUX U €CTeCTBEHHO-HAYYHBIX
JTUCIUTLIAH

2. Mecro nucuuminHbl B cTpykType OI1
Juctumuinaa He Oa3wpyercs Ha 3HAHHSX, paHee MPHOOPETECHHBIX CTYJICHTAMH IPH
M3YYEHUHU B By3€ KaKHUX JIMOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU M3YYCHUU Marepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX AUCUUILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKAsi CTATUCTHKA

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB Yy4eOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH M0 CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmup OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13), 34 34

(gac)

nabopaTtopHubie padoTs (JIP), (dac)




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

HK3aMeH, (4Jac) o4 o4
CamocmosamenvHas paboma, Bcero (dac) 58 58
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3ager, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

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

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasgensl, TeMBI JUCLUIINHBI Jlexuun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1

Pazgen 1. KoMmnekcHble uncna u 6 8 10
MaTpUIbI
Paspgein 2. Cuctemsbl TMHENHBIX 6 9 10
YpaBHEHUI
Pasnen 3. JIuHelHbIe IPOCTPAHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Pasnen 5. [IpsiMast Ha TIOCKOCTH 4 4 6
Pasnen 6. [IpsiMast 1 IIOCKOCTD B 4 5 6
MPOCTPAHCTBE
Pazgen 7. KpuBsle BToporo nopsaka 3 0 6
Hroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4aroIMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oya;ymei
npoQeCCHOHATBHON J1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena HaszBanue u conep:xkanue pas3esoB U TEM JEKIIMOHHBIX 3aHATUI

1. IlonsTre KoMIIeKCHOTO Yyncna. JIeMcTBUS HaJ KOMILUIEKCHBIMH YHCJIaMU B
anrebpanveckoir (opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpuueckoit popme. @opmyna Myaspa. U3BneueHne KopHsS u3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonsitue matpunpl. JIuHEHHbIE onepanuu Haja maTpuuamu. JImHenHas
3aBUCUMOCTb M HE3aBUCHUMOCTb MATpHULl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOXeHHE MaTpuIl. MHOTOUYJIEHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)
2. Onpenenurenu u ux cporicrea. O0paTHas MaTpuia. Pemenue npocrermmx
MaTpUYHBbIX ypaBHEHUN. MaTpuuHbli METOJ pPEHIeHUs JMHEHHBIX




ypaBHeHHUH. (2 yaca)

Meton Kpamepa. Meron I"aycca. (2 gaca)

CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBbIE BEKTOPBHI KBaJIPAaTHBIX MAaTpHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpHIl (2 yaca)

Jluneitnpie mpocTpaHcTBa. OmnpeneneHue W npumepbl. basuc u
KoopauHaTel. JIluHeliHble  mpeoOpas3oBaHud. MaTpuna  JIMHEWHOTO
npeoOpa3zoBanus. (5 4acoB)

I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu
HaJl BeKTOopaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
Cucrembl KOOPJIMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkaJiipHOE TIPOM3BEJICHIUE BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHUsI TIPSAMON HA TUIOCKOCTH. 3aJlayd HAa COCTABJICHUE YpaBHEHUU
npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOUYKH 10 NPAMON Ha
iockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 Yaca)

YpaBHEHHUsI TNIOCKOCTH. 3ajaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

Yroa Mexay IVIOCKOCTSAMHU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne MexIy napajiesIbHBIMU IUIOCKOCTSAMH. Paccrosinue oT TO4ku
JI0 IPSIMOM B TPOCTpaHCTBE. (2 yaca)

Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO

nopsaka. KanoHnueckue ypaBHeHuUs: KpUBOM BToporo nopsjka (3 gaca)

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

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

N3 Hux Ne
@OpMBIIPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaerna
W Tembl IpakTUUECKUX 3aHATUI H4ECKHX KocTh, (uac)| moarotokH, | muci-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YHCIaMU B anredpandeckoi 3a1a4 5 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOTO YHCIIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUUECKOH popme
3. JInnelHble onepanuu Haj Pewenne
MaTpULAMHU. 3a1a4 9 1
TpaHCIIOHMpPOBAaHUE MATPHLI.
YMHOXEHNE MaTPUI]
4. Konrtponsnas padora Nel Pemenue 9 1
3a/1a4
5. | Beluucnenue onpenenuTeneu. Pewenne
O6parnas matpura. Pemmenne 3a1a4 2 2
MaTPUYHBIX YpaBHEHUI.
6. MatpuuHblii METOJ, pELICHUS Pewenne 5 )
CUCTEM JIMHENHBIX YPaBHEHUM. 3a1a4




Meron Kpamepa
7. Meron I'aycca Pewenne 2 5
3ajau
8. Konrponsnas pabora Ne2 Pemenue 3 2
3aja4
9. PasnosxeHne BEKTOPOB 110 Pemmenne
6a3ucy. Beruncnenue 3aja4
KOOpJMHAT TOYEK B 00IIei 2 4
JIeKapTOBOH cucteme
KOOPJMHAT.
10. CkansipHO€ NMPOU3BEICHHE Pemenue 9 4
BEKTOPOB 3a1a4
11. BekTopHoe u cmemnanHoe Pemenue 9 4
MIPOU3BEJICHNS] BEKTOPOB 3aga4
12. KonrtponsHas pabora Ne3 Pemenue 2 4
3aja4
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3ajau
14. 3aa4yu Ha IpSIMYIO Ha Pewmenne 2 5
IJIOCKOCTH 3ajau
15. [IpsiMas 1 MIIOCKOCTH B Pemenne 2 6
IIPOCTPAHCTBE 3ajau
16. KonTponbnas padorta Ne4 Pemenue 3 6
3ajau
Bcero: 34
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TabIuIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TPyZAOCMKOCTE, | MPAKTHHECKOH | pasieiia
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITTOTHEHUE KypCOBOU pabOThI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3




H3yueHne TeOpeTHIecKoro Marepuasia

nucuuruiel (TO) 16 16
Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroToBka K TEKyieMy KOHTPOJIIO 16 16

ycneBaemoctu (TKY)

Jowmamaee 3ananue (J13) 16 16

Konrtpomnbusie pabotsl 3a04nnukoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrecraumu (I1A) 20 20

Bcero: 58 58

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KommuectBo
SK3EMILISIPOB B
Ug_ll_nill;/ec bubnmorpaduueckas ccpiika Oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bbexnemuniera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22.151 642 COopHUK 337249 TI0 aHATUTHYECKON TEOMETPHH U
TUHEeWHoi anrebpe: Yueo. mocoowue / [lox pen. 1.B.
beknemuera. — 2-e u3a., mepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
YK KazakoB A.5l, MakapoBa 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 ananutiHueckoil reoMeTpun 1 ObC Jlanp

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

http://e.lanbook.co | bekiemumiesa, JI.A. COOpHHK 3371a4 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 T€OMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH pecypc]
/ J1.A. Bexnemurena, /I.B. bexnemumes, A.1O.
ITerpoBuy, U.A. UybapoB. — Dnexrpon. gan. — CIIO. :
Jlans, 2016. — 496 c.

http://e.lanbook.co | HoBukos, A. 1. Havana iuHeiHO# anreOps 1 OBC Jlanb
m/book/71997 AHAJTMTHYECKas TeOMETpHS : yuebHoe mocodue / A. 1.
HoBuxoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.

https://e.lanbook.c | Matemaruka. 3aa4n MOBBINICHHON TPYIHOCTH JUISI OBC Jlaub
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / . B. MBanos, O.
K. UBanosa, O. A. OkxyHeBa, H. A. TonueHHUKOBA ; 1TOA
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢



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

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS 9BC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 punynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u A0m. —
HoBocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Bexmemuies, /1. B. Kypc aHanuTuueckoi reOMEeTpUu U 9BC Jlaub

om/book/58162 JHMHEHHOU anreOpsl : yueOnuk / J1. B. bexnemuries. —
13-e w3n., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —
448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matematuka. JInHeitnas SBC Jlaus
om/book/48192 anreOpa U aHaJTMTHYECKAst TEOMETPHUs : yueOHOe mocodue
/ II. C. I'eBopkstH. — Mocksa : DU3MATIJINT, 2011. —
208 c.
https://urait.ru/bco | JTuneiinas anredpa U aHATUTHYECKASI TEOMETPHS:
de/436467 yueOHHK U TPakTUKyYM uist By30B / E. . [lnoTHHKOBa, A.

I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; mox
penakuuen E. I'. IlnoTHukoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, U. X. Jluneitnas anredpa u

0de/493221 aHAJIMTUYeCKasi TeOMETpUs: yueOHOe mocooue st
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u3.,
ucnp. u non. - Mockpa: U3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u
00de/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHuil:

yueOHoe nocobue it 0akanaBpuara U CreluaaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u31. - Mocksa : 3natenbcTBo
FOpaiir, 2019. - 150 ¢

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu «HTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOJIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONIB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t Haunmenosanue

He npenycmotpeno



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

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | YueOHnas ayauropus AJs 3aHATHI JEKIUOHHOTO TUIIA, 3aHATUH | yi. [acremno, 1. 15,
CEMMHApCKOrO  THIA, TPYNIOBBIX M  HHIAMBUIYAJIbHBIX
KOHCYJbTAllUM, TEKYIIEr0 KOHTPOJII M IPOMEKYTOYHOHN
arrectauud. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKME  CpeAcTBa  O0ydeHus,  Clykamue Ui
Ipe/icTaBiIeHUs] yueOHOW MH(pOpMALUK OOJBIION ayAUTOPUU;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHas ayauTopusi Uil TNPaKTUUECKUX 3aHATHH, 3aHATuil | yn. [acremno, 1. 15,
CEMHUHAPCKOTO  THUMA, TPYNIOBBIX W  WHAWBUIYAIBHBIX
KOHCYJIbTAllMi, TEKyIIero KOHTPOJIS U HIPOMEXYTOUHOU
arrecrauuu. OcHamenue: Croenuaau3upoBaHHas MeOeb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Clyxamue  JJis
Ipe/icTaBiIeHUs] yueOHOW MHQpOpMAIUU OOJBIION ayAUTOPUU;
NEePEHOCHOM Habop AEMOHCTPALIMOHHOTO 000PYI0BaHUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI O0OYyJaloUIMMHCs MPUMEHSETCS 5-0ajuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiupHas mKana




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJi0 000CHOBBIBAET U apI'yMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroIuiicss YCBOMIJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAayYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IIPHU
«HEYNIOBJICTBOPUTEIILHO) ”
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUs WIIK MHBIE MaTePUAIIbI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

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

Kon
Ne n/mt [Tepeuens BonpocoB (3a7au) Ui SK3aMeHa HHKATOPA
VK-2.V.1
3ananue 1. OIIK-1.V.1
1) BbYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCEN B OIIK-1.B.1
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)
1. Otser: 20+37i

OTtBer:

2) Bepno mu yTBepxeHue: «JleficTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alrebpandeckon hpopme
3allUCH paBHA MPOU3BEACHUIO IEHCTBUTEIBHBIX YaCTEH
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

HesepHo (BepHBIM 0TBETOM SIBJIAICTCSH




yTBep:kaeHue: «JledicTBUTeJbHASE YacTh TMPOU3BeEACHUSA
KOMILUIEKCHBIX 4HceJ B ajredpamveckoi ¢opme 3anmcu

BBIYHCJISIETCSA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YACTell U NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOKHTeEJIEH»).

3amanue 2.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISICTCH YTBep:KIeHHUe:
«leiicTBUTEeIbHAST YAaCTh MNPOW3BEIEHUSA KOMILIEKCHBIX
ynces B ajredopamyeckoii gopme 3anucH BbIYNCASETCS KaK
Pa3HOCTHL NPOU3BeJAeHHs JAeHCTBUTEJbHBIX YacTedl H
NMpou3BeeHUs MHMMBbIX YacTell COMHOKUTeJIE»).

3aganue 3.
1) BbIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 —3i)

OrBer: 40-5i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alreOpanyeckon popme
3aIUCHU BBIUMCIISAECTCA KaK CyMMa IIPOU3BEACHUS
JICCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOXHUTeNnen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISICTCS YTBEp:KICHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe B
aJredOpamyecko (opMe 3alMHUCH BBIYHCISECTCH KaK Pa3sHOCTH
NpOM3BeICHUS JCeHCTBUTENbHBIX 4YacTell M IPOM3BeICHUs
MHHMMBIX YaCTeil COMHOKHUTeIen»).

3ananue 4.
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)

Otget: 52-77i

2) BepHo mm yTBepkaceHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B aireOpandeckoit popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
coMHOXxHTeNe». OTBET apryMeHTHpYITE.




Oteert: HesepHo (BepHBIM 0TBETOM SIBJISIETCS
yTBep:kaeHue: «JledicTBUTeJbHASI YACTh INPOM3BEAEHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoil ¢opme 3anmucu

BBIYHCJISIETCHA KaK pPa3HOCTh Npou3BeIeHUus
AeHCTBUTEJbHBIX YAaCTell U NMPOU3BeeHUs] MHUMbIX YacTeil
COMHOKHTeEJIEH»).

3amanue 5.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(94 6i) % (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxkaecHue: «lIponsBeeHne KOMIUICKCHBIX YUCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIICHO I10
IPaBWy BBIUMCIEHUS NPOU3BEIEHUS MHOroujieHoB» OTBeT
apryMEHTUPYWUTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO i°= - 1)

3agaHue. OIIK-1.B.1
1) BbIYUCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCEI.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtgBer: 35((‘05‘5 + i sin E) = 35i
2) BepHo nu yrtBepkacHHE: «JIyisi BBIYMCICHUS MPOM3BEICHHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HeoO0XOoAMMO  3amucarb UX B
anredpandyeckoM Buje». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISICTCH YTBEp:KIeHHE:
«IIpn BBIYMCICHUHM NPOU3BEACHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BBIYHCJIAETCH KAaK INpPOHU3BeJeHHe MOAYyJed MHOXKUTeJed, a
apryMeHT YMCJIa PABEH CYMMe apryMEeHTOB COMHOMKUTEJIei»).
3aganue. OIIK-1.B.1
1) BbluCIUTH YacTHOE KOMILJIEKCHBIX qucen B

TPUTOHOMETPUYECKOU (hopMe 3amucHu.
g m
10{cos—+1i sin—
Zy ( 3 + zj

z, T iaink
2 5[0056+121116j

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

2) Bepno mm yrtBepkaeHue: «lIpu BBIYMCIEHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOIYJIb M apPTyMEHT Pe3yJIbTaTa SBJISFOTCS
pe3yJbTaTaMu JIeICHHS MOJTYJIs IETMMOTO Ha MOJYJIb JACITHUTEIS
U apryMeHTa JeJMMOr0 Ha apryMeHt jgeiutessn». OTBer
o0ocHYIiTe.




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEpP KIeHHUE:
«IIpn BBIYMCIEHHMH 4YACTHOT0 KOMILUIEKCHBIX 4YHCeJ MOIYJb
pe3yJbTaTa fABJsSeTCSl Pe3yibTaTaM JieJIeHUs1 MOAYJIsl 1eJIMMOr0
Ha MOAYJIb [JeJINTeJIsl, a apryMEHTOM - Pa3HOCTh apryMeHTa
JAeJTUTeJIsl U APTYMEHTA 1eJTUMOT0»).

Kaxk na3piBaercst hopma 3amicy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOM 3amMCH [z| U ¢?

OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHCJIa, UMEIOIIasi BH/I
z=|z|*(cos@+isin@), Ha3bIBaeTCsl TPUTOHOMETPUUYECKOI, I/1e |Z| —
MO/YJ1b KOMILUIEKCHOT0 YHCJIa, ( — APTYMEHT KOMILJIEKCHOT0
yucaa

YK-2.3.1

PesynpTar kakoii onepaiuy HaJ KOMIUICKCHBIMUA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

OtBeT: B TakoM Buje MOKeT OBITH 3aIIHCAHA OTePAIUs]
YMHOKeHUsI KOMIJIEKCHBIX YHCeJT Z1 U Z2.

VK-2.3.1

Pe3ynbrar kako# onepanuu HaJl KOMIJIEKCHBIMUA YUCIIaMH MOKET
OBbITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBeT: B TakoM Buae MokeT ObITH 3alIMCAHA ONlepPauusi
JAeJeHus] KOMILIEKCHBIX YHCel Z1 U Z2.

VK-2.3.1

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicalo B alreOpandeckoi u B
TPUTOHOMETPHUYECKOU (hopmax:

v 3 1 T T
£ = ?+ i E = 'J.{cusE-l—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTtset:1

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb 0oJiee
PALMOHAJIBLHO UCIIOJIL30BATH TPHTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIeMY NpPaBuiIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeNleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, APIYMEHT YMHOKAeTCs HA
NoKa3aTeJib CTeleHH.
EcJin ke ncnop30Bath ajaredpanyeckyro ¢gpopmy 3anmcH, TO
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3amanue 2.
1) KommuiekcHoe 4mcino Z 3anmcano B areOpandeckoi U B
TPUTOHOMETPHUUECKOH popmax:
m T

Z=54+i3/3= 10(cos + isin )

Haiinnre 3-10 cTeneHs yncna Z
Ortser: -1000

YK-2.V.1
VYK-2.B.2




2) Kakyro ¢popmy 3amucu dyrcia Bbl Hcoib3oBanu? O0oCHYy#Te
CBOI1 BBIOOD
Otsert: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PALMOHAJILHO MCI0JIB30BATH TPUTOHOMETPHUUYECKYI0O hopMy
3anMcH U eficTBOBATH MO CJIeAyI0IeMy NPaBuiIy: NPH
BO3BeJIeHUHM KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YHCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APTYMEHT YMHOKAeTCs Ha
MoKa3aTeJib CTeNeHH.
Ecau e ucnosab3oBath ajaredopanyeckyro ¢gopmy 3anucu, To
He00X0UMO B JaHHOM cJIyyae 3 pa3a YyMHOKMThH YUCJIO CAMO HA
ce0st (MM UCOJIBL30BATh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHHS)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e

2 -2
PPNCE,
OtBer:
10 -3 17
C=(—1ﬂ 21 —21)

2) BeibepuTe U3 crincka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3agadue 2.
1. Haiftu matpuny C = 44 — 5B rnie

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

c=(s 5 1)

2. BwiOepute u3 cnricka nupoBbIe CPEACTBA, KOTOPBIE MOT'YT
OBITh MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

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

YK-2.3.1
VK-2.V.3
OIIK-2.3.1




—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bribepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,I[aHHOI>'I 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Orser: b)  Wolfram Mathematica

3ananue 4.
1. Haiftu matpuny C = 34 — 5B, rzie
1 -2
1 0 2
a=( )B = (—1 3 )
-2 3 -3
3 -3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
a4 4 2)e-(a )

-3

OTtBert:

(7 13 17
€= (—14 24 —25}
2. BriGepure u3 criucka u@poBbie cpeicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amumwure pe3ynpTaT IeUCTBUN HaJ MaTPUIIAMH.

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

A+ (-A) =

OrtBer: 0
3. Ilponomxure popmyiy

VK-2.3.1
OIIK-1.3.1




7(A+B)=
Otger: 7A+7B
4. Tlpopomxute GhopMyny

5A-5B=
Otget: 5(A-B)
5. Tlpomomxute hopmyiny

10.

2 X(4A)=
OTtgert: 8A
3aganue 1. OIIK-1.V.1
1) Haiitu npousBenenue Matpuil A * B, rie VK-2.V.3
OIIK-2.3.1

_ _ 2 5
=5 et 3)
OTtBerT:

—8 4)

AB =
[14 18
2) Bribepute U3 crrcka 1U(POBbIE CPEACTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI JUIsl pellieHns JaHHOoU 3agaun. O6ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 2.
1) Haittu npousBeaenue matpun 4 * B, rae

L 4 3
A=('i' 32 03) B=(1 —2)

3 0

OTBer:
—-11 4

AB = ( S 3)

2) BriGepute u3 crnricka mupoBbie CPEACTBA, KOTOPhIE MOT'YT

OBITh MPUMCHCHBI JIs1 pCHICHUSA JaHHOH 3aJ1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI ISl PpellieHUs1 JaHHOi 3a1a4u oTHOcHuTcAa Wolfram
Mathematica- mporpaMmMHoe o6ecneuenne, BKIOYAIOIIEE



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

00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJredpbl, OPUEHTUPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OTtBerT:
—6 6O
AB = [13 —3)

2) BeiOepure u3 criucka UQpoBbIe CPEICTBA, KOTOPHIC MOT'YT
OBITh IPUMEHEHBI JIJISl PEIICHUS TAHHOH 3a/1a4H.

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

OTtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEe
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpui 4 * B, rie

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte u3 cnucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPUMEHEHBI [Tl PeIICHHs JaHHOM 3a1auu.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMEeHEeHbI 1JIs1 pellleHusl TaHHOi 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTE€PAKTHBHBIX JOKYMEHTOB ¢ BLIYMCJICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue S.
Haiitu npoussenenue marpun 4 * B rne



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

Otser: | 14
AB = (—z 11)
2. BeiGepuTe U3 criucka nudpoBbIe CpescTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI [Tl PEIICHHs JTaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4toObl BHIYHCIMTH ONpeAeMTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHHUs 3JIeMEHTOB IIABHOW JANMAroHa n
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3amaunue 2.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
2 3 ‘

P

Ortger: -22
2) OO0oCHYHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANMAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJIEMEHTOB BTOPOil  (1M0004HOM)
JANATOHAJIN

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

5 5l
5 8

OTtBer: 23

YK-2.V.1
OIIK-1.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

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeEHUS 3J1eMEHTOB IIABHOM AUATOHAIHN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

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

s ol
—14 —8
OtBert: (

2) OO0ocHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

Jl1s1 TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]Ib BTOPOro MOpPsiaAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHON 1HMArOHAJIM
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (1M10004HOIN)
ANATrOHAJIN

3agaHue 5.
1) Haiitu onpenenurens 2-ro MOPSIIKAa MATPHUIIBI
o 3l

10 3

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

Ortser:

Jl1st TOro 4rodbl BHIYMCJINTH ONpele/inTe/lb BTOPOro Mmopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3amanue: naHa Matpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue TOMOTHEHUS:
1. 4y,
OTtser: 9
2. Ay
Oteer: -7
3. A4y,

OtsBer: -5

YK-2.V.1




4. 14.:3
Otser: 10
5. Aj;

OTtBer: -5

13.

UeMy paBeH ompeaeauTenb TPEYroabHOU MaTPUILbI?
OTBer: onpeaeanTe] b TPEYroJbHOI MaTPUIIbl PABEH
NPOU3Be/IEHUIO YJIEMEHTOB IJIABHOM JINAaroHaJIN.

YK-2.3.1

14.

O6o3HauuM Ay, A, ..., A, — CTPOKH MATPUIIBI M1 .y o o By -
JNICUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHCIIaMH paBHA HYJIEBOI
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBarOTCSl CTPOKU MATPHUIIbI?

Otser: Takue CTPOKM MaTPHUIbI HA3BIBAKOTCSH JUHEHHO
3aBHCHMBIMH

OIIK-1.3.1

15.

IIycTs MaTpuibl A U A™ yI0BIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsJIKa.
Kak Ha3pIBatoTCS Takue MaTpUIbl?

Oteer: Takne MaTpHuIbI HA3BLIBAKOTCA 00PATHHIMH MATPHULIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
o6partHas K A™Y).

YK-2.3.1

16.

3amanue 1. Halitu maTpuity X u3 ypaBHenus 4 * X = B, rne
4= (:; i) 5= (—_1?? :g]

OTBeTZl )

x=(5 5)

3ananue 2. Haittu matpuiy X u3 ypaBauenust A * X = B rne
a=(5 2) =% )

OrtBer:

x=(3 %)

3az[aHI/1613. Hélf/iTI/I ManPII.[{ﬂX n3 :}Ir/paBHeHI/ISI A#=X = F, rne
4 =(_z —4} B=(_14 Iz)

OT]?.eT:1 .

x=( 5

3a21aH1iIe 4. I;aﬁm Man;my g u3 ypaBHeHus 4 * X = B rne
4= (3 :?) 5= (29 19)

OTtBer:

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




x=(5 4)

3amanue 5. Halitu matpuiy X u3 ypaBHenus 4 * X = B, rne
4= @ :g] 5= @.i 152)

OrtBer:

x=(5 %)

17.

Kak Ha3piBaeTcs cuctema aiaredpanyecKux ypaBHEHHM, Kaxa0e U3
KOTOPBIX SIBJISICTCS JIUHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHU HA3bIBAECTCS CUCTEMOI
JIMHENHBIX ajJire0panyecKux ypaBHeHHil

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajJredpandeckKux
ypaBHeHuii: Mmetoa Kpamepa, meron I'aycca, MeTo1 MAaTPHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0OB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl TMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Clid
OIIpe/IeIUTENb MAaTPUIbl CHCTEMBI PaBEH HYIIO?

OtBer: Ecim onpegesnTe/b MATPUIBI CHCTEMbI PABEH HYJII0,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOI'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yC0BHs NIPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Otser: Ecin MaTpuua cucremMsbl He KBaJipaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBA/IPAaTHAs M ONpeJe/IMTe/b ¢ He PABEH HYJII0.

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

21.

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

OtBer: OqHOpPOAHAA CHCTeMAa JUHEHHbIX YPABHEHUI HMeeT
HeHyJIeBoe pellieHHe TOr/Aa H TOJLKO TOra, Korjaa eé panr
MEHbIlIe YHCJIA HeM3BeCTHBIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPENEIAETC IBYMs YUCIaMHU -
MIOJISIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1




23.

Kaxk Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOM Ka)/aast TOUKA B
NPOCTPAHCTBE OIpeelisieTcs TpeMs yuciamu - (I, 6, @), rae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsi chepudecKoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

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

YK-2.3.1
OIIK-1.3.1

25.

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

OTtBer: BekTop, HAYA/I0 KOTOPOr0 COBNAIAET C €ro KOHI[OM,
Ha3bIBaeTCsl HYJIeBbIM BEKTOPOM.

VK-2.3.1

26.

ITo kakoit popmyIie onpeaenseTcs CKaasIipHOE TPON3BEACHNE
BEKTOPOB?
OtBer: CkajisipHOe Ipou3BeeHNEe BEKTOPOB onpeaessieTcs 1mo

dopmyae lal = |b| = cosa

OIIK-1.3.1

217.

ITo xakoil popmyse BBIYUCIAETCS CKASIPHOE IPOU3BECHHE

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

OtBer: CkajisipHoe Npou3BeJeHHe BEKTOPOB ompeesisieTcsl Mo
dopmyne a, b, +a,b, + a b,

OIIK-1.3.1

28.

ITo kakoii popMyJie BEIYHCISIETCS BEKTOPHOE MPOU3BEICHHE
BEKTOPOB, €CITH U3BECTHBI HX KOOPIAUHATHI B JICKAPTOBOM CHCTEME
koopauHart (X, Y, z2)?

OtBet: BekTopHOE Mpon3Be/ieHHe BEKTOPOB ONpe/essieTcs 1Mo
popmyie
i j ok
X M I
X, Vo Zo

OIIK-1.3.1

29.

[To xakoii popmyrie onpenenseTcs MOAYyIb BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB?
Otger: BesimunHa Mo1yJjisi BEeKTOPHOI'0 NPOU3BeIeHUs

BEKTOPOB onpenesiercs mo gopmyue |al = |b| = sin(ab)

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOIi PaBHO AJIMHe
NepHeHAUKYJISIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuTh ypaBHEHUE NPSIMOM HPOXOJAIIeH uepes
x+2 y—9

touky M(2,4) u nepreHUKyISIPHON MPAMOiA = = i

OtBer 3ammcaTh B BHUJAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM

Kod(duUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3amanne 2. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOAAIICH depes
TOYKY M(1,—4) u HEPIEHINKYIISPHON npsAMON

OIIK-1.V.1




—4x—5y+14=0.
OtBer 3ammcaTh B BUAE YpaBHEHHWsS TMPSMOW C  YIJIOBBIM
K03 uUIeHTOM

OtBer:
¥=1,25x—5,25

3aganne 3. CocTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes
x+le y—-9

touky M(—1,—3) u mapaienbHON MPAMO¥

—4 -5
OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOA C  YIJIIOBBIM
ko3 durmeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

Touky M(1,—1) u nepueHIUKYIAPHOM npsMoi ¥ = —5x + 2,
OtrBer 3ammcarh B BHUJAE YpPaBHEHHsS TPSIMOW C  yIJIOBBIM
KO3 hUIIIEHTOM

OTtBer:

¥y=02x—-1,2

Baganue 5. CoCTaBUTh ypaBHEHHE MNPSAMOM INPOXOIMAIICH uepe3
x+1 y—6

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

OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM

KO3 hUIIIEHTOM

OrtBer:

y=-1,25x+4,75

Kakum ypaBHEHHEM ONMMCHIBAETCS TIOCKOCTh B IEKAPTOBBIX YK-2.3.1
KoopauHaTax (X, Y, z)? OIIK-1.3.1
32. OtBet: B 1ekapToBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKOe ypaBHEHHUE MVIOCKOCTH)
Ax+By+Cz+D=0
Chopmynupyiite  Heobxomumoe u  jpocratounoe  ycioBue | OIIK-1.3.1
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
Otser:
33. J1s TOro, 4Trodbl MpsIMasi M IJIOCKOCTh ObLIM NapaJjliesibHbI,
Heo0X0AUMO M [JOCTATOYHO, 4YTOObI BEKTOP HOPMAJIU K
IVIOCKOCTH M HANPABJAIIMHA BEKTOpP MNpPAMOH  ObLIM
neprneHauKYJIsIpHBI.
KaknMm ypaBHeHmeM onuceiBaeTcs mpsMmas, npoxozxsamias uepes | OIIK-1.3.1
TOYKY (Xo, Yo, Zo) M UMEIOIIAs HANpaBJISIOUIMA BEKTOp C
koopauaatamu (I, m, n)?
34.

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

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

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

m n




35.

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

OTtBeTr: YpaBHeHUe NPSIMOii, IPOXOsilIeil Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-1.3.1

36.

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

OTBeT: YpaBHeHHe JABYX lepeceKalonuXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

OIIK-1.3.1

37.

C moMotipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKITY

IpsIMbIMU?

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

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

COs@ =

NMPAMBIX

OIIK-1.3.1

38.

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

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

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

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

OIIK-1.3.1

39.

ITo xakoil popmyse MOXKHO ONPEAETUTh PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH?

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

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

OIIK-1.3.1

40.

Hanuinre kaHOHUYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KanoHn4eckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

X y

al b2

OIIK-1.3.1

41.

Hanumure kaHoHHYEeCKOe ypaBHEHUE TUIIEPOOPHI.

OtBer: KanHoHN4YecKoe ypaBHeHHE THIIEPO0JIbI HMeeT BUJL
2 2

X ¥ 1

a® b?

OIIK-1.3.1

42.

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

OIIK-1.3.1

Bomnpocs (3agaun) mis 3adera / nud . 3auera npeacraBieHs! B Tabnuie 16.

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

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

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO




[lepeyeHp TeMm [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

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

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

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

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
n/a WHIUKAaTOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | dana matpuina 1)  a, YK-2.V.1
2) oy
_ (“11 ﬂ'f1:)
A= .
g oz 3) a
11
E¢ anreGpamueckoe
JIOTIOJIHEHHE A, 4)  —ay
aBHO. ..
p OtBet: 3)

(Unctpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

2 | U3 npuBeaEHHBIX dy,; 40 .
a a
MaTpHI[ OOpaTHbIE 1) | @21 Q22
0 as
CYIIECTBYIOT Y
MaTpHIL. . . 0 0 ag,
2) [0 0 ay
0 0 ag

dg9 Ay Ayg3
3) 0 a;; ap;

0 0 Agq
1) Q12 43
4) (ﬂzl flaz Qag )
0 0 0
OTtBer: 3)

(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpHUTE

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




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaknm merogom | 1) T Kpamepa YK-2.3.1
MOYKHO peIuThH 2) K. ®.Taycea
CHCTEMY,
OTIPE/ICTNTEIh 3) ¢ HoOMOIIBI0 0OOPAaTHOW MATPHIIBI
OCHOBHOW  MaTpHI[bl 4)  mo0BIM CIIOCOOOM
KOTOPOM PaBEH HYJIIO
OrtBer: 2)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
Cucrema coBmectHa | 1)  Ooubiie 1 YK-2.3.1
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPUIbI CHCTEMbI paBeH
KOTJa. .. PaHry paciIMpeHHO MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBeT: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
JIs BeKTOpPOB 4@ M b | 1) BeKTOpHI MepreHMKYISPHEI YK-2.V.1
BBITOTHSIIOTCS 2) BEKTOPbI MapalieIbHbI OIIK-1.3.1
YCIIOBHSL: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN

be _ by _ bg

2y Gy dz

Torjga....

IpsAMOit
4) BeKTOpPBI

OtBet:2) 4)

Jexar Ha OJHOH npAMOH

(Muctpykuus: Ipounraiite Tekct, BbIOepUTE
NpaBUIbHBIE BAPHAHTHl OTBETOB W 3AIMILUTE
000CHOBBIBAIOLITHE

apryMEHTHI, BBIOOP

OTBETOB)




Bekropnoe 1) KoIMHEapHOHW IUIOCKOCTH, B KoTopoit | YK-2.3.1
MIPOU3BEICHUE JeKaT NePeMHOKaeMbIe BEKTOpa
BEKTOPOB a I B — 310 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B
KOTOPOii JIeXKaT TMepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3) wHynesoi
COBIIAIAIOLTNI c OJIHUM u3
4
MIEPEMHOKAEMbIX BEKTOPOB
Otger: 2)
HCTpykuus: [IpounTtaiiTe TeKCT, BBHIOEpHTE
nu IT , BBIO
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
(A2 252 A2+ 02
0 TUIOCKOCTU MOYHO VAS+BVAT+C OIIK-1.3.1
BBIUHCIIHUTD o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +C] '\IIA2+E'Z +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT +ET+CT mE +n® 4p®
Y
OTtBet: 3)
Hucrpykmust: Ilpouuraiite TEKCT, BBIOEpUTE
YK )
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
['eomeTprueckoe 1)  runepOosoi OIIK-1.3.1
MECTO TOYEK .
2)  mapaboJoit
TUIOCKOCTH, cymma
paccTosHUI or | 3)  OKpYXHOCTbIO
KakAOH W3 KOTOPBIX | 4)  sjygumeom

Ao ABYX JaHHBIX




TOYCK atoii | OTBeT: 4)
TUIOCKOCTH ecTh .
(Muctpykuusi: [IpountaiiTe TEKCT, BBIOCPHUTE
BEJIMYMHA .
NPaBWIbHBIA OTBET M 3aIlUIIATE apTyMEHTHI,
MIOCTOSTHHAS
’ 000CHOBBIBAIOIIKE BHIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 OIlK-1.V.1
o o -3 2 4
IPSIMOM, TPOXOJSIICH
qyepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEPIEHAUKYIAPHO x-1_ y-2 z—4
3) = E =
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 4) EroymE_=t
-3 -2 -4
Otser: 1)
HNucrpykmus: Ilpountaiite TEKCT, BLIOEpUTE
PyK p P
NPaBUWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JUHENHBIX YpaBHEHUM OIIK-2.3.1

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

l'aycca

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

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

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

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOIIME BBIOOP OTBETA)




11 | Beruucnurh 1) [_1 _'5) YK-2.V.1
7 2
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G 5
Otger: 1)
(Muactpyknus: IlpounTaiite TEKCT, BhIOSPUTE
NPAaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, YK-2.V.1
LTI T 2) —ap
A_(a,:l a::)'
3) Qi
E¢ anrebGpanueckoe 4 —ay
JIOIIOJTHEHHE Ay
Ortser: 2)
PaBHO. ..
(Muctpykuumst: TIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna A7 1) At-axa-at VK-2.3.1
Ha3bIBaeTCsl 00paTHON ) At-a=1
maTpunie A, eciu
-1, 4 — -1 _
BBITIOJTHSIETCSI YCIIOBUE 3 AT A=AAT=E
4 At-A=0
Orser: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIIUTC APTYMCHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o OIIK-1.V.1
MPOU3BEICHUEM TBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) al |b|tgcx
OrtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.V.1
CMEIIIaHHOe
2) 1
IPOM3BEACHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Unctpykuus: IlpounrtaiiTe Tekct, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
MPOXOIAIIEH  Yepe3 2) — —m
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre...

4) F_}’n:k(x_xuj
Otser: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO YK-2.V.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.V.1
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2;4),
x-1 v—2 -4
HEePICHAUKYISPHO 3) = =
-3 -z —4
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) S T L T .
Otser: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Onpenemuts  kakoe | 1)  x +y=-8x=0 OIIK-1.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

21 | Pemmwmth cucremy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JMHENHBIX YpaBHEHUU 2)  Xx=0,y=-1,2=2 OIIK-2.3.1
METOZIOM l'aycca

x+ v +z=2 3) X:O, y:]., Z:2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y:-l, z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIN OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
22 | BpuuciauThb YK-2.3.1
-1 -1y (4 -2 7 1 OIIK-1.3.1

)G 2| (5 o)

-7 0
2 (5 o)

1 0

3y (; )

o 1
v (5 7)

Otser: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) YK-2.3.1
JEeXKHUT Ha mpsMoit y = | 2) (-1; 3) OIIK-1.3.1
-2X +1? 3) (2;3)

4) (=2;5)

OTtBert: 2) 4)

(Uuactpykuus: IIpounTtaiite TEeKCT, BhIOSpUTE
NpaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)

24 | Ipsmasty = 2x + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOKHUTEIIHHBIM 3) arctg(2)

HarpaBJIEHUEM OCH 4) tg(2)

OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMCHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

25 | Vron MEXTY 1) tgeg= ‘1:?5 VK-2.3.1
IPSIMBIMU OIIK-1.3.1
y=x+1y=5x+3| 2 Tgip:‘li_:l
onpeaensaeTcs 1o ) o= ‘L‘Eﬁ'
dbopmyre: 1+14(~5)

) we= |
Otser: 1)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | [Ipm pelieHnu 1) 5 3‘ OIIK-1.V.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
aBHEHUU
yp 2 |, 3
{ xy+3x, =5
4x,—Tx,=8 © 3 |5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeICIIUTENb A 4) 1 5‘
4 3
UMeEeT BUJI:
Otger: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPAaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | Ilpn penieHnn 1) (2;-1) OIIK-1.V.1
CUCTEMBI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM YK-2.¥.3
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)

4x, +8x,=1
! - Otger: 2)
K
METOROM pamepa Wuctpykuus: Ilpounrtaiite Tekct, BhIOepUTE
MOJTYy4EeH OTBET. ... .
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.V.1
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OrneHnBaHuE TECTOBBIX 3aaHUN:

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

- 3aszaHue KOMOMHHMpPOBAaHHOIO THIIA C BBIOOPOM HECKOJBKMX BapHaHTOB OTBETAa U3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl UGBl ¥ MPUBEIEHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TP BHIOOpE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 OaimioM, eciau AONYIIeHbl OIIMOKHU WK
OTBET OTCYTCTBYeT — 0 6ayUIoB.

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

- 3a71aHKe OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET COBIA/IAET
C STAJIOHHBIM IO COJEPKAaHHWIO W MOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHUE OLEHHUBACTCS B 3
Oaita, eciay JIOMyIIeHa OjHa OMKOKa \ HETOYHOCTh \ OTBET HpaBHJIBHBINA, HO HE MOJHBIA - 1
Oa, eciu omymieHo 6osee 1 ommOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylIoB.

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepualbl,  ONPEACIAIONMAE  MPOIEIypPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMi O0yJarolInXcs
I'VAIL

11. Meroauyeckue ykazaHus I 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMUXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3Ha4YEHHE JICKIMOHHOTO MaTephaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0OKOe W SICHOE M3JIOKEeHHE Y4eOHOro Martepuaia. Ha3sHaueHuWe COBpPEMEHHOW JIEKIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(POPMAIMIO TI0 TEME, & B OCBOCHUH
(GyHIaMEeHTaNBHBIX MNpOOJIEeM JUCIMIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEHUIINX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT IeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaX10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHOU padoThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSTbH HMX B  Pa3JIMYHBIX
bopmynHupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 JAUCLHUIIIMHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @opMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKIACHHUIO MPAKTHUYSCKUX
3aHATUH (eciu npedycmMompeno yueOHbIM RAAHOM NO OAHHOU OUCYUNIUHE)

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHuzanuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIIIOJTHEHUN 00yJalOIIMMUCS MO PYKOBOJICTBOM MpenoaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYyYHO-TEOPETHUYECKHUX OCHOB Y4YeOHOMU
JTUCITUILIAHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00Yy4aroIIerocs SBJISETCS MPUBUTHE 00YUarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyembie pe3ybTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOJleHue, paclldpeHHe M JAeTaju3alus 3HAHUW TpPU pelIeHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENILHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJAaMH U METOJUKAMU H3Y4YeHHUS KOHKPETHOU y4ueOHOI
JUCHUTITAHBI;

— BBIPA0OTKAa CMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TIONYyYEHHBIX 3HAHUW IS
BBITIOJIHEHUS 3aJJaHU;

— obecriedueHne parMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M MHAUBUAYATHHOU (opM
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATUN
[IpakThueckue 3aHATHS HAUMHAIOTCS C 3alMCH B OKypHaJl MpenojaBaress
MPUCYTCTBYIOIIMX CTYACHTOB. 3aTeM OOBSABIISIETCS TeMa MPAKTUICCKUX 3aHIATHMA.




[IpenogaBaTenh YMTaeT yCIOBUE 3a7ayd W IMpeIUIaraeT CTYACHTaM CaMOCTOSITEIBHO
peIuTh 3a7a4dy, UCIIONIb3Ys 3HAHUS, MTOJyYCHHBIE CTYACHTOM Ha JieKIuu. CTyIEeHT, KOTOPbIH
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyIEeHT NMpaBWIBHO PELIHI
3ajady, OH moirydaet 5 OaiioB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4yaer 4 Oata. 3areM, B KOHIIE CEMECTpa, OIECHKH CTYJCHTOB (BKJIIOYAsl OICHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHYChl (KadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTaM BBbIIAeTCS JIOMAallHEe 3aJaHHE B BHUJC 3ala4, KOTOPbIE OHH CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsi OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJIaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYEHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIHUILIHHE;

11.4. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KauyecTBAa 3HAHUU
00yYaroImuxcsl, OCYIIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCLIUATIIINHBI.

B Teuenmne cemectpa B cucreme auctaHiumoHHoro oOyuyenus I['YAII B ¢dopme
TECTUPOBAHUSI MPOBOAATCS [JIB€ IPOBEPOUYHBIE pabOThl IO PpEHIeHHIO 3ajad W  OJUH
TEOpPETUYECKH onpoc (MepedeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucTeMe JucTaHMoHHOro ooyuenus I'Y AII).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYAYT YUUTHIBAThCS MIPU MIPOBEACHUHU
MPOMEXKYTOUHOM  aTTecTanuu (MpU  HMCIOJb30BaHUU  OATbHO-PEHTHHTOBOM  CHCTEMBI
OLIEHUBAHMsI, KaXJblii BUJ KOHTpOJIS OLIEHHWBaeTcs B Oajulax, U3 KOTOpBIX (hopMupyercs
WUTOTOBBIN PE3YIIHTAT).

11.5. Metoauueckue yka3zaHus A 00y4arolIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTounas  arTectanus  OOydYalOIMIMXCS — MpeAyCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO JuciuiuinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JaIOmMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHMUECKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOAUTCS B
MEepUoJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



— Cucrema OLIEHOK IpU IPOBENECHUU IPOMEXYTOUHOM aTTeCTalMM OCYLIECTBIISIETCS B
COOTBETCTBUU C TpeboBanusMu [lomoxenuit «O TEKyIIeM KOHTPOJIE YCTIEBAaEMOCTH M
IPOMEXYTOUHOU arrectanuu cryaeHToB ['Y AIl, oOydaronuxcs mo mporpaMMaM BBICIIETO
oOpazoBanus» U «O MOAYIbHO-PEUTUHIOBOW CHUCTEME OLICHKU KauecTBa y4eOHOI paboThbl
crynentoB B 'Y AIy.
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