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AHHOTaAUA

Hucuumunna «MarteMaTika. AHaJIUTHYEeCKas TeOMETpUs U JIMHEHHas anredpay» BXOJAUT B
o0pa3oBaTeNIbHYI0 MPOTpPaMMy BBICHIETO OOpa3OBaHUS — MPOrpaMMy CIEHUAIUTETa IO
HampaBJieHHt0 moAarotoBku/ crempanbHocTH  38.05.01  «DOkoHOMUYEcKas 0E30MacHOCTHY
HaINpPaBJIICHHOCTH «JKOHOMHUYECKass Oe3omacHOCThY. Jlucnurumba peanusyercs Kadeapoi
«Nel».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIAN |

VYK-1 «CrocoGeH OcCymecTBISITh KPUTUYECKUH aHanu3 MPOOJEeMHBIX CHUTYyalldil Ha
OCHOBE CUCTEMHOTI'0 I0J1X0/1a, BbIpadaThIBaTh CTPATErHIO AEUCTBUID)

OIIK-1 «Crioco0eH ucronb30BaTh 3HAHKUSI M METOJII SKOHOMUYECKON HayKH, TPUMEHSTh
CTaTUCTUKO- MaTEMaTUYECKUI MHCTPYMEHTApHid, CTPOUTh SKOHOMHUKO-MaTEeMaTUYECKUE MOJIENH,
HE0OXO0IMMBbIe JJIsl pelIeHus MpodeccuoHalbHbIX 3ajjad, aHAJM3UPOBATh U MHTEPHPETUPOBATH
MIOJIyYE€HHBIE PE3YJIbTaThD»

CopnepxaHue JUCUUIUIMHBI OXBaThIBA€T KPYr BOINPOCOB, CBS3aHHBIX C TEOpHEH
KOMILJIEKCHBIX YHCEJl, CUCTEMaMH JIMHEWHBIX YpaBHEHUM, JMHEWHBIMH MPOCTPAaHCTBAaMHU,
BEKTOPHOM anredpoil U aHaIUTUYECKO reoMeTpHen.

[IpenogaBanue AMCHMILIMHBI TpeAycMaTpUBaeT cienymoomue ¢GopMbl OpraHu3aluu
yueOHOTO  Tpolecca: JeKyuu, HpaKkmudeckue 3ausamus, Ccamocmosmenvhas padboma
ooyuarowe2ocs.

[IporpaMmoit AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHUS JUCIUIIIMHBI COCTaBIsAeT 4 3a4eTHHIX enuHuIbl, 144
qaca.

S3bIK 00y4YEHUS 110 AUCIUIUIMHE €PYCCKUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI

Hucnummmaa «MaremaTuka. AHaIWTHYECKas TEeOMETpUs € JIMHEWHas anredpay
SIBJISIETCSI BAKHOM COCTaBHOM YACThIO KypCa BBICIIEH MATEMATUKHU, KOTOPBIM JIEKUT B OCHOBE
BCEM cCHUCTEMBl BBICHIETO OOpa3oBaHUsS COBPEMEHHOTO  CIELMAIUCTa U HM3y4daer
MPOCTPAHCTBEHHBIE (POPMBI U  KOJUYECTBEHHBIE COOTHOIICHMUSI OKPYKAIOIIEro Hac
JEMCTBUTEIHOTO MHUPA.

N3ydyenne  MaHHOM  JAMCUMIUIMHBI  TO3BOJIIET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEACTABICHUE CTYACHTA; CTUMYJIHPYET €ro BOOOpaKEHHE, pa3BUBAET €ro CUYETHBIC
CIIOCOOHOCTH; TIO3BOJISIET JIEMOHCTPUPOBATH IEJICYCTPEMIICHHOCTh, OPraHU30BaHHOCTH IMPHU
MIPOBEJICHUH OOJIBIIET0 00BeMa BEIYHCICHUH; 00BEIMHSET OOJBIIMHCTBO PAaHHEE U3YyUEHHBIX
MMOHSITH.

BaxxHOCTh yKa3aHHBIX TMMOJIOKEHUN OOYCIOBJIEHA TE€M, YTO MaTEeMaTHKa SBJISICTCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEIIEHUS MPUKIIAIHBIX 33/1a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaK»Ke U DJIEMEHTOM OOIel KYIbTYpPHI.

MaremaTuyecKue METOJbl HCCIIEIOBaHUSA, MOJEIUPOBAHUS, MPOCKTUPOBAHUS,
OTIUPAIONIYIOCS Ha JAaHHYIO JTUCHUIUIMHY, UTPAIOT BCE OOJBIINYIO POJIb B COBPEMEHHOM HayKe
Y TeXHUKE. B 3HaUMTENbHON CTENEeHN 3TO BBI3BAHO BCE YOBICTPSIONIMMCS PA3BUTHEM HAYKU U
TEXHUKH, TJIIABHBIM OOpa30M BBIYHCIUTEIFHON TEXHUKA W HH(POPMAIMOHHBIX CHCTEM, a
TaK)Ke KOMITBIOTEpHU3aIeil MpakTHYecku Bcex obiactel 3HaHMNA. BO3MOXXHOCTH ycremHoro
HCMOJIb30BAHUS MAaTEeMATUKHU JUIsl PEIIEHUS KOHKPETHBIX 33/1a4 CYHIECTBEHHO PacCUIUpPSIIOTCS,
9TO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEOOBaHUSIM, TPEIBABIAEMBIM K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO COBPEMEHHBIX CIICIIHAIIMCTOB B 00JACTH MaTEMaTHYECKUX
METO/IOB.

B oOnactu BocmuTaHUs JMYHOCTU LENBIO TMOATOTOBKH MO JaHHOW JUCIUIUIMHE
aBisgercs (GopMUpOBaHHE CIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JucuurnianHa BXOIUT B COCTaB 00s3aTEIIBHON YacTH 00pa30BaTEIbHONW TPOTPAMMBI
BhIcIIero oopazosanus (anee — OIT BO).
1.3. Tlepedenpb miaHupyeMBbIX Pe3yIbTaTOB OOYUEHHSI IO TUCIUIUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTatamu ocBoeHus OIT BO.
B pesynbraTe u3yueHUs AUCUUILIMHBI OOydaromUics ODKEH 00JaJaTh CeIyIOIUMU
KOMITETEHIMSIMU UM UX yacTsMU. KoMIleTeHIIuN U MHAUKATOPbl UX JOCTHXKEHUS MPHUBEICHBI B
Tabiuue 1.
Tabnuma 1 — [lepeuenb KOMIETEHIMN U UHAUKATOPOB UX JIOCTIKEHUS

Kareropus (rpynna) Konn Ko n HauMeHoBaHHE UHIUKATOPA
HAaMEHOBAaHUE
KOMIIETEHIIU U IOCTHKEHUS KOMIIETEHIIUNA
KOMIIETEHIIU
VYK-1 Cnocoben
OCYIIIECTBIISATh
KPUTUYECKUN aHAJIN3
P VK-1.B.1 B1ageTh HaBBIKAMUA CUCTEMHOI'O U
POOIEMHBIX
VYHuBepcanbHbIe KPUTUYECKOTO MBIIUICHHS; METOIUKAMU

CI/ITyaI_II/Iﬁ Ha OCHOBC
KOMIICTCHIITU N IMOCTAHOBKH LCJIN, ONIPCACIICHUA CII0c000B

CHUCTCMHOTI'O
€€ NOCTHIKCHUA

MIOIX0 /1A,

BBIpa0aTHIBATh

CTPATETHIO NEHCTBUHI

OIIK-1 Cnocoben OIIK-1.3.2 3HaTh MaTeMaTUYCCKHUE U
Oo6menpodeccnoHanbHbIe | HCTIOIB30BATh CTAaTHCTUYECKUE OCHOBBI MTOCTPOCHHUS
KOMITETCHIUU 3HAHHUS U METOIbI pa3IMYHBIX YKOHOMUYECKUX MOJIETIEH U

9KOHOMHYECKOMN MCXaHHU3MOB




HayKH, IPUMEHSATH OIIK-1.Y.2 ymeTh NpUMEHATH CTATUCTUKO-
CTaTUCTHUKO- MaTeMaTUYECKUI HHCTPYMEHTapUi
MaTeMaTUYECKUI OIIK-1.B.2 BageTs HaBbIKAMU
MHCTPYMEHTApUH, HCII0JIb30BAaHUS MaTEMaTHYECKUX METOJIOB B
CTPOUTH 3KOHOMHKO- | SKOHOMUYECKUX pacueTax

MaTeMaTUYeCKHe
MOJIETH,
HEOOXOAUMBIE ISt
penieHus
npodeccnoHaTbHBIX
3azad,
aHaJIM3UPOBATH U
WHTEPIPETHUPOBATH
MOJTYYCHHBIC
pe3yNbTaThl

2. Mecro muctutuivHb B cTpykType OI1
JucuunnuHa He 6a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTAMH IpPH
M3Y4YEHUH B BY3€ KaKUX JIMOO TUCITUTIIINH.
3HaHMs, MMOJYYECHHBIE NPU U3YYEHUH MaTepHalia JAHHOW NHUCIUIUIMHBI, UMEIOT KaK
CaMOCTOSTENILHOE 3HAYCHHUE, TaK U UCTIOJIb3YIOTCS MIPU U3YYEHUHU IPYTUX JTUCUIUILINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasl CTATUCTHKA

3. O0BeM U TPYAOEMKOCTh JUCITUTUTHHBI
Jlanubie 006 oOmieM oO0beMe AUCIUIUINHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB yYEOHOU
paboTHI MO JUCHUIDIHHE (M pacIpeIe]ICHIE dTOM TPYAOEMKOCTH 10 ceMecTpaM) MPeACTaBIICHbI B
Tabnuue 2.

Tabmuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemMKocTb 1o

Bun yue6noit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma OuCUUnNIUHLL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaxmuyuecKkoil n0020mMoeKu
Ayoumopnuie 3anHamus, BCETo yac. 16 16
B TOM YHUCIJIE:
nekmuu (JI), (dac) 8 8
npakTuieckue/ceMmunapckue 3anarus (I13), 8 8
(dac)

naboparopusie padotsl (JIP), (1ac)

KypcoBoi#i poekT (padota) (KII, KP), (yac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 119 119
Buo npomescymounoit ammecmayuu:. 3auer,

midd. 3auer, sk3zamen (3auer, dudd. 3ay, OK3. OK3.
DK3.%%)

Fx

IIpuMedanne: kanmumaTcKuii FK3aMeH

4. CopneprkaHue TUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHILTUHBI MO pa3feniaM U BUIaM 3aHITUN.
Paznensl, TeMBI JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.




Tabnuua 3 — Paznensl, TeMbl TUCIMIUIMHBL, UX TPYIOEMKOCTh

Paszenbl, TEMBI TUCIUTLIHHBI Jexwmn | 113 (C3) ) JIP KT CPC
’ (gac) (gac) (gac) (uac) (gac)
Cemectp 1
Pasmen 1. KommiekcHble Ynciia B MATPHITBI 2 2 17
Paznen 2. Cuctembl TMHEHHBIX YpaBHEHUH 1 1 17
Pasnen 3. JluneiiHble MpOCTpaHCTBA 1 1 17
Pasmen 4. Bektopsl 1 1 17
Pasznen 5. IIpsimast Ha TIOCKOCTH 1 1 17
Paszen 6. IIpsiMasi U MJIOCKOCTh B ITPOCTPAHCTBE 1 1 17
Pasmen 7. KpuBsie BTOpOro mopsaka 1 1 17
Hroro B cemecrpe: 8 8 119
Hroro 8 8 0 0 119

[IpakTnueckass TMOATrOTOBKAa 3aKJIOYaeTcs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOyyaroUMMUCs  OMNpENeJeHHbIX  TPYAOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oyn;ymiei
Ipo(heCCHOHAIBHON AEATENIbHOCTBIO.

4.2. CojnepxaHue pa3IeioB U TEM JICKIIMOHHBIX 3aHATHH.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B Ta0OIuIE 4.

Tabnuma 4 — CoxepxaHue pa3esioB M TEM JICKIIMOHHOTO ITUKJIA
Howmep pazgena HaszBanue u conepxanve pa3fesioB U TEM JEKIIMOHHBIX 3aHATHI
1. [TonsiTue KOoMIUIEKCHOTO yncia. JIeMcTBUS HaJ KOMIUIEKCHBIMU YHUCIIAMHU B
anreOpandeckoit dopme. JlelicTBUs HaAJ KOMIUIGKCHBIMH YHCJIAMH B
TpuroHomerpuieckoit popme. @opmyna MyaBpa. M3BieueHne KOpHs M3
KOMIIJIEKCHOTO YHCJIA.

[Tonsitue matpunpl. JIuHelHble omnepauvu Haja MaTpuiaMu. JIuHenHas
3aBUCHMOCTh W HE3aBUCHUMOCTb MATpHIl. TpaHCIOHMPOBAHHUE MATPHIL.
YMHOXeHHEe MaTpHull. MHOTOWIECHBI OT KBaJAPATHBIX MAaTPHUIL

2. Onpenenurenu u ux cBoiictBa. OOpatHas MaTpuia. Permenue npocreimmx
MAaTPUYHBIX YpaBHEHUW. MaTpUUHBII METOA pEIICHUS JIMHEHHBIX
YPaBHEHUM.

Meron Kpamepa. Merop 'aycca.

CoOcTBEeHHBIC YHCIIa M COOCTBEHHBIC BEKTOPHI KBaJPAaTHBIX MATPHIL.
OYHKIMK OT KBAJPATHBIX MaTPUI]

3. Jlunelinple nmpoctpaHcTBa. Omnpenenenve W npumepsl.  basuc u
KoopauHaThl.  JIMHEHHBIE  TpeoOpa3oBaHus. Marpuia  JIMHEHHOTO
npeoOpa3oBaHusl.

4. I'eomeTrpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHeliHple onepauuu

HaJa BEKTOpaMH. JInHeiiHas HE3aBUCUMOCTD BCKTOPOB. bazuc. KOOpI[I/IHaTBI.
Cucremsl KOOpAWHAT Ha IJIOCKOCTU U B ITPOCTPAHCTBC

CKaJ’IprHOe MMPOU3BCACHUC BECKTOPOB. BeKTOpHOC MMPOU3BCACHUC BECKTOPOB.
CMemnranHoe IMPONU3BCACHUC BCKTOPOB.

5. VYpaBHeHMsI NMPSAMON Ha IUIOCKOCTH. 3ajauyd Ha COCTaBIEHUE ypaBHEHHI
MIPSIMOM.

Yron MCXKAY NPpAMBIMU Ha IJIOCKOCTH. PaccrosHue oT TOUYKH 10 HpHMOf/'I Ha
minockoctu. Pacctosaue MCKAY MMapaJlICJIbHBIMU MPSAMbBIMH.

6. ypaBHeHI/IH IIJIOCKOCTH. 3aﬂaHI/Ie HpHMOfI B IIPOCTPAHCTBC.




Yros1 MEXAY MIIOCKOCTAMHU. YTOJI MEXAY NPSMBIMH B IIPOCTPAHCTBE. YTOJI
MEXIy NpsMOM U IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 IUIOCKOCTH.
Paccrosane mexay napajuiebHbIMU ITIOCKOCTAMU. PaccTosHue OT TOYKH
JI0 TIPSIMOY B IIPOCTPAHCTBE.

1. Ommrce. 'unep6omna. [Tapaboma. [lonsipHoe ypaBHEHHWE KPHBOW BTOPOTO
nopsaka. KaHoHn4eckue ypaBHEHUs! KpUBOW BTOPOTO MOPSIIKA

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl npakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEAEHBI B TAOIULE .

Tabnuma 5 — [IpakTuueckue 3aHsATHS U UX TPYAOEMKOCTh

N3 Hux Ne
Dopmsbl .
No . Tpynoem- | mpakTUYECKOH | pa3nena
i TeMbl MpaKTUYECKUX 3aHATUI MPaKTH1eCKHX KoCTh, (4ac)| moaroToKH, | -
3aHATUHN
(gac) JIMHBI
Cemectp 1
1. | JleiicTBus HaJ KOMIUJICKCHBIMU Pemenue
YUCJIaMH B alreOpanvecKoit 3a1a4
dbopme. Tpuronomerpudeckas
(hopma KOMITJIEKCHOTO YHuCIIa. 1 1
JlecTBUS HaJl KOMIIJIEKCHBIMHU
YUCJIaMU B
TPUTOHOMETPUIECKOU opme
2. JIuHeiiHbIe onepauy Hajl Pentenue
MaTpULIAMH. 3a1a4y
TpaHcnoHHpOBaHUE MATPUII.
YMHOXEHHEe MaTpHIL. 1 1
Brruncnenue onpenenurenei.
OO6parnas matpuia. Pemenue
MAaTPUYHBIX YPABHEHMUII.
3. MarpuuHblid METOJ pELICHUS Pemienue
CUCTEM JIMHEHHBIX YPaBHEHUH. 3a1a4y 2 5
Meron Kpamepa. Meton
l'aycca
4, PaznoxeHne BEKTOPOB 1O Pemenne
0azucy. Beruncnenue 3a1a4
KOOpJUHAT TOYEK B 00IIen
JIEKapTOBOM cUCTEME 1 4
koopauHat. CkansipHOe
MIPOU3BEICHUE BEKTOPOB.
BekTopHoe u cMelanHoe
MIPOU3BE/ICHUSI BEKTOPOB.
S. YpaBHeHUS NIPAIMOU HA Pewenne
MJIOCKOCTH. 3aJ]a4M Ha MPAMYIO 3a1a4 1 5
Ha MJIOCKOCTH
6. [IpsiMas ¥ MIIOCKOCTH B Pewenne 1 6
MIPOCTPAHCTBE 3a1a4
7 Kpussie BTOporo nopsika Pemienne 1 v
3a1a4
Bcero: 8




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B TabmH1Ie 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTs,
(gac)

N3 Hux Ne
IIPAKTUYECKOU | paszena
MOATOTOBKH, | JAUCLHUII
(gac) JIMHBI

Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTupoBaHuE/ BHITOJHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJarOnIIXCs
Buapl camocTosiTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE /.

Tabnuna 7 — Bunel camocTosTeTbHON paboThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositenbHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTHIECKOTO MaTepraa
37 37
mucrurauael (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToxroToBKa K TEKyImeMy KOHTPOJIIO 28 28
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13) 23 23
KonTtponbabie paboThl 3a0unnkoB (KP3) 2 2
[ToaroToBka K MPOMEKYTOUHOM 29 29
arrectaruu (ITA)
Bcero: 119 119

5. Ilepeuenp y4eOHO-METOIUUECKOTO 0OECTICUEHUS
JUIS CaMOCTOSATEIBHON PabOTHI 00YJArOMIMUXCS IO TUCITUILIUHE (MOTYIIO)
Y4eOHO-MeTOAMYECKUE MaTepHallbl A CaMOCTOSITENbHONH paboThl OO0YyYaromMXCsl YKa3aHbl B

n.a. 7-11.

6. IlepeueHb MeYaTHBIX U AMEKTPOHHBIX YUE€OHBIX U3AaHUMN
[lepedyeHb nevaTHBIX U AIEKTPOHHBIX YUEOHBIX W3/IaHUN MPHUBEJICH B TabnuIe 8.
Tabnuna 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3IaHUM

HIndp/
URL anpec

bubnuorpaduyeckas ccpuika

Komaectso
SK3EMILISIPOB B
OMOIMOTEKE
(KpoMe AIIeKTPOHHBIX




SK3EMILISIPOB)

YK 514 BBK Beknemumiesa JI.A., Ilerposuy A.1O., UyGapor 1. A. 200
22.151 642 COopHUK 3a7a4 10 aHATUTUYECKOW T€OMETPUH U

TUHEeWHOoM anredpe: Yued. nocodue / [lox pen. J1.B.

Bexnemumiesa. — 2-e u3z., nepepad. — M.: DUSMATIINT,

2006. — 496 c.

V]IK KazakoB A.Sl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Ananutnueckas reomerpust: yue6. ITocooue / CII0.:

I'VAII, 2019. - 51 c.
http://e.lanbook.co | beknemurues, /I.B. Kypc ananuTndeckoit reoMeTpun U 3bC Jlanp
m/book/58162 JWHEHHO# anredpol. [DNeKTPOHHBIH pecypc] —

Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | Bexnemunesa, JI.A. COOpHHK 3a1a4 110 aHATUTHIECKOH OBC Jlanb
m/book/72575 TeOMETPUH | JIMHEIHOM anrebpe. [DaeKTpOHHBIH pecypc]

/ JI.A. Bexnemuiena, /I.B. beknemumies, A.1O.

Herposuu, N.A. UybapoB. — Dnekrpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havyana nuneitHol anreOpbl u 3BbC Jlanp
m/book/71997 aHaJIMTHYECKas reoMeTpus : yuebHoe mocodbue / A. .

HoBuxos. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtemaruka. 3aa4u MOBBINICHHOH TPYIHOCTH IS 3BC Jlaup
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / M. B. MBanos, O.

K. MBanosa, O. A. OkyHeBa, H. A. Tom4eHHIKOBA ; IO

penaxnueii U. B. IBanoBa. — Cankt-IlerepOypr : Jlans,

2019. — 156 ¢

Henesa, A. M. Jluneiinas anreOpa. AHaTUTHICCKAS SBC Jlasb
https://e.lanbook.c | reomerpus : yuebHOe mocodue / A. M. Usiesa, I1. 1.
om/book/152265 Ipunyrkas, U. 1. Yepasix. — 5-¢ usg-e, ucnp. u J0M0. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemures, 1. B. Kypc aHaaIMTHYIECKOH TE€OMETPHH U OBC Jlanb
om/book/58162 JMHEWHOH anreOpsl : yueonuk / JI. B. BexnemuieB. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas MaTeMaTHKa. JInHeiHas OBC Jlanb

om/book/48192

anrebpa ¥ aHATUTHYECKas TEOMETPHS : yaeOHOoe TTocoOne
/ TI. C. I'eBopksiH. — Mocksa : DUSMATIINT, 2011. —
208 c.

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

Jlunelinas anreOpa ¥ aHAMTHYECKAsI TEOMETPHS:
y4eOHHK U pakTukyM 1uist By3oB / E. I'. [InoTHUKOBa, A.
I1. UBanog, B. B. Jlorunosa, A. B. Mopo3oBa; nox
penakuueii E. I'. ITnotHukoBoil. — Mockaa:
M3parensctBo FOpaiit, 2019. — 340 ¢

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

Cabutos, U. X. Jluneiinas anredpa u
aHaJIMTUYeCcKasi FeoMeTpusi: yueOHoe nocodue yis
By30B / U. X. CabutoB, A. A. Muxanes. - 2-¢ u3n.,
ucnp. u gon. - Mocksa: UznarensctBo IOpaiir, 2022.
— 258 c.

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

ITaxomoga, E. I'. Jluneitnas anrebpa u
a”HanmuTHueckast reomeTpusi. COOpHUK 3aJaHUM:
yuebHoe nocobue 15 6akanaBpuaTa u CrielualInTeTa
/ E. T. IlaxomoBa, C. B. PoxkoBa. - MockBa :
WzparensctBo FOpaiit, 2019. - 110 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://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yaeOHOe
00e/430892 nocobue s By30oB / E. H. Jlyosruna, E. M.
Beuromos. - 2-e uzn. - Mocksa : M3naTenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
IIepeuyenn JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOW cetu «MHTepHeT», HEOOXOAUMBIX JJIsi OCBOEHHUS JMCLUILINHBI
npuBeeH B Tabimue 9.

Tabmuma 9 — IlepedeHp SIIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HaumenoBanue

http://www.math-net.ru OO11IepOCCUICKIIT MAaTeMaTHIECKUI OPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHHS, HCIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Npoliecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOTPAMMHOTO 0OecrieueH s mpeacTasieH B Tadmmie 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne i/ HaunmeHnoBanue

He npenycMmoTtpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM, UCIIOTh3YEMbIX npu
OCYIIECTBIICHHH 00Pa30BaTEIBHOTO MPOIecca Mo AUCIUTUINHE

[lepeyeHp WCHONB3yeMbIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Ta6muna 11— [Tepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycMmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAUMOW [  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO TpoIiecca 10 AUCIUILTNHE, TPEACTaBIcH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumeHnoBaHue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (ipu HEOOXOTMMOCTH)

1 JleximoHHAas ayIUTOPUS

Aynutopus JUis IPaKTUYECKUX 3aHATUI

10. OueHouHsle cpeacTBa I IPOBEICHHS IPOMEKYTOUHOM aTTecTalllu
10.1. CocTaB OILIGHOYHBIX CPEACTBAIS MPOBEACHUS TPOMEXKYTOUHOH aTTecTallu
oOyyaromuxcs o JUCUUIUIMHE puBeaeH B Tabmnure 13.
Tabnuna 13 — CocraB O1IEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEXKYTOUHOM aTTecTallluu

‘ Bug HpOMC)KyTO‘-IHOI\/'I aTrTeCTalnnu | HCpC‘-ICHB OICHOYHLIX CPCACTB



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

OK3ameH Crircok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBEe KpUTEpUEB OICHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIINI 00YyJaloUIMMHUCS TPUMEHSETCSl 5-0ajutbHasi mIKaia OIEHKH C(POpPMHUPOBAHHOCTH
KOMIIETEHIIU, KoTopas npuBeaeHa B Tabnuie 14. B Teuenue cemecTpa MOXET HCIIOJIb30BATHCS
100-6anmnmpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
WCIIOJIb30BAHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIILHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabmuna 14 —Kputepuu onieHKH YpoBHSI CPOPMHUPOBAHHOCTH KOMIETECHITUHA

Or11eHKa KOMITETEHITII

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA
5-0amtbHad mkana P P (bop

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepuar;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIHFHO M TPAMOTHO €0 M3JIaraer;

— OMUPAsCh HA 3HAHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEpaTYpHI,
TECHO NPHBS3BIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C TIPAKTHICCKOH
JeSITeTPHOCTHIO HAIIPABIICHHS,

— yMeJIo 000CHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMBIC UM HJIEH,

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;

— cBOOOJTHO BJIJICET CHCTEMOH CIIEIHAIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 0OydJaronuiicss TBEPIO YCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JaraeT €ro, ONHUPascCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JIEeATEITLHOCTHIO
HaIpaBJICHUS,

— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJILI M 00OOIICHHUS;

— BJIQJIEET CUCTEMOM CIICIIMATU3UPOBAHHBIX MOHITHH.

«XOPOLLIO»
«GaYTEHO»

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOTpaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMupasch Ha 3HAHUS TOJILKO OCHOBHOM
JIUTEpaTyphl;

— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKH 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHHIA
HaIpaBIICHUS;

— cJ1abo apryMeHTUpYeT Hay4dHbIe MOJIOKEHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIQ/ICET CUCTEMOM CelMaTN3UPOBAHHBIX TOHITHIA.

«YyHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— oOyyaromuiics HE YCBOWMJ 3HAYUTEIBHOW 4YacTH MPOrPaMMHOIO
Marepuana;

— JIOTTyCKaeT  CYIIECTBEHHbIE  OIMMOKM H  HETOYHOCTH  IIPH
pPacCMOTpPEHHHU MPOOJIEM B KOHKPETHOM HAIPaBJICHHH;

— MCTIBITHIBAET TPYJHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUM;

— HE MOKET apryMeHTHPOBATh Hay4HbIE [10JIOKEHMS;

— He (opMyIHpYeT BHIBOJAOB M 0000LICHUH.

(HCYHOBJICTBOPUTCIIBHO>
(HC 3a4YTCHO»

10.3. TumoBble KOHTPOJBHBIE 3aJTaHUS WIIK UHBIE MAaTEPUAJIBL.
Bormpocs (3aaun) Ui sK3aMeHa mpeIcTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11 5K3aMeHa

Kon
Ne n/m [Tepeuens BonpocoB (3aau) I 3K3aMeHa VHINKaToOpa
1 VYK-1.B.1
3amanue 1.




1) Bb4UCIUTH MPOU3BEICHNE KOMILICKCHBIX YHCEIT B
anreOpandeckoit popme 3arucu
(54 2i)= (6 +5i)

Otsert: 20+37i

2) Bepho nu yrBepkacHuUe: «/lelicTBUTENbHAS YacTh
NPOM3BEACHNST KOMILJICKCHBIX YHCEI B anreOpandeckoi popme
3aIlMCH pPaBHA MMPOU3BEIACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTeNEN». OTBET apryMeHTUpPYITE.

OTBeT: HesepHo (BepHBIM OTBETOM AABJIsSIEeTCS
yTrBep:kaeHue: «/leficTBUTe/IbHAsE YacTh MPOU3BeACHUS
KOMIUIEKCHBIX 4Mce]l B ajredopamveckoii ¢opme 3anucu

BbIYHCJIAETCS KaK pa3HoCTh NMPou3BeACHUSA
NefCTBUTENbHBIX YACTell U NMPOM3BeAeHUS] MHUMBIX YacTei
COMHOKHTEJIeH»).

3aganue 2.

1) BbIYHCIUTH MPOU3BEICHNE KOMIUICKCHBIX YHCEIT B
anredpandeckoil popme 3anucu
(7 — 4i) % (1 + 3i)

OrtBer: 19+17i

2) Bepno nu yrBepkaenue: «JlelicTBUTEIbHAS YaCcTh
MIPOM3BEICHHsI KOMIUIEKCHBIX YHCEN B areOpandeckoi popme
3aMMCcH BBIYUCIISETCS KaK Pa3HOCTh MPOU3BEICHUS
JIEWCTBUTENbHBIX YaCTEH U MPOU3BEIACHUSI MHUMBIX YacTei
COMHOXUTEINEH». OTBET apryMEeHTUPYUTE.

OTtBeT: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHe:
«JleficTBUTE/IbHAL 4YacTh MNPOU3BeJAEHHS KOMILIEKCHBIX
yuceJ B ajredpamdeckoii gopme 3anucH BbIYMCIAETCH KaK
Pa3HOCTL TNPOW3BEAEeHUs] JAeMCTBUTEJIbHBLIX YacTeil H
NMPOU3BeIeHUsI MHMMBbIX YacTell COMHOXKUTEJIEN»).

3aganue 3.
1) BBIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCEI B

anreOpandeckoit popMe 3anucu
(7 + 4i) = (4 — 3i)

Otgert: 40-5i

2) Bepno nu yrBepxkaeHue: «JleficTBUTeNbHAs YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCell B anreOpandeckoit popme
3aIIMCH BBIYUCIIAETCA KaK CyMMa IIPOU3BEACHUS
JEHUCTBUTEIIBHBIX YAaCTEH U IPOU3BEICHUS MHUMBIX YacTEe
COMHOXUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBep:KICHHE:
«JleficTBUTEIBbHAS YACTh NPOU3BEACHUA KOMILICKCHBIX YHCe]l B
agredpauyeckoil (opme 3anucu BBIYHCIACTCH KAK Pa3sHOCTH
NPOM3BEeICHUs JCHCTBUTEIbHBIX 4YacTell M MNPOHM3BeICHUs




MHHUMBIX YACTell COMHOKMTEJIEN).

3ananue 4.
1) Bb4UCIUTD MPOU3BEICHNE KOMILICKCHBIX YHCEIl B
anreOpandeckoit popme 3arucu
(9 — 4i) % (8 — 5i)

OtBert: 52-77i

2) Bepho yu yrBepkacHuUe: «/lelicTBUTENbHAS YacTh
NPOM3BEACHNUST KOMIUIEKCHBIX YHCEll B anreOpandeckoit popme
3aIIMCH BBIYMCIIAETCS KaK POU3BEICHNSI MHUMBIX 4acTEeH
COMHOXUTeNeNn». OTBET apryMeHTHpYTe.

OTBeT: HesepHo (BepHBIM OTBETOM AABJIsSIEeTCS
yTrBep:kaeHue: «/lelicTBHUTe/IbHAST 4YacTh MPOM3BeACHMS
KOMIUIEKCHBIX 4Mce]l B ajredopamveckoii ¢opme 3anucu

BBLIYMCJIAETCH KakK pa3HoCTh NPOu3BeACHUSA
NefCTBUTENbHBIX YACTell U NMPOM3BeAeHUs] MHUMBIX YacTei
COMHOKHTEJIe»).

3aganue 5.

1) BbIYMCIUTH MPOU3BEICHNE KOMILICKCHBIX YHCEIT B
anredpandeckoi popme 3anucu
(94 6i)+(2—7i)

OrBert: 60-51i

2) Bepno nu yrBepxaeHue: «I[Ipou3BeneHre KOMIUIEKCHBIX YHACEI
B anreOpamveckoil GopMe 3amrucu MOXKET OBITh BBIUYHCICHO IO
MpaBUIIy BBIUMCICHHUS] TPOU3BENEHUS MHOTOWIEHOB» OTBET
apryMEeHTUPYUTE.

Otget: BepHo (IpH 3TOM HYKHO YUYHTBIBATh, YTO i°= - 1)

3amanue. OIIK-1.3.2
1) BbIYHCIUTH MPOU3BEICHUE KOMIUICKCHBIX YHCEL.
i = S{cusg + isin E] u .= ?{cus'gz+ i s:'n'g—T]
T l l T n
OTtBeT: 35(-:035 + i sin E) = 35i
2) Bepuo nu yrBepkaeHue: «Jljusi BBIYMCIACHUS MPOU3BEICHUS
KOMIUIGKCHBIX ~ YHCEeNl ~ HeoOXOAMMO  3amWcaTh HX B
anredpandeckoM Buae». OTBET apryMeHTUPYHITE.
OTtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBepiKIeHHE:
«lIpy BBIYHC/ICHUM NPOU3BEACHUS KOMIUIEKCHBIX YHCEJ] B
TPUTOHOMETPHYECKOMI popme MOIYJIb pe3yJbTara
BBIYHCJAACTCH KaK INpPOU3BeJeHHe MOAYyJeH MHOXKHMTeIel, a
apPryMeHT YHCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3ananue. OIIK-1.Y.2




1) Berumuciauth 4aCcTHOE KOMILJICKCHBIX qucell B
TPUTOHOMETPHYECKOH (hopMe 3aIucH.
m m
10(cos—+1i sin—
Zy _ ( 3 + zj

zZ, T iainZ
2 5(6056+Izrr?,6j

OTtBeT: E{EDSE +isin E} =3 +i

2) Bepno s yrBepxknenue: «[Ipu  BBIYMCICHHMHM YacTHOTO
KOMIUIEKCHBIX YMCEJ MOAYJIb U ApIYMEHT pe3yibTaTa sBISIOTCA
pe3ynbTaTaMu JIEJIEHUS MOYJIA AEIMMOI0 Ha MOJYJb JEIUTEIIS
U aprymMeHTa JeJuMOro Ha aprymMeHt jenutesns». OTBer
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBepiKIeHHE:

«IIpH BBIYMCICEHHHM YAaCTHOI0 KOMILIEKCHBIX YMCeJT MOAYJIb

pe3yabTara SIBJIAETCH pe3yabTaTaM JAeJIeHUs1 MOAYJIs J1eJIUMOro

HAa MOAYJIb [eJIUTE/Isl, 4 AapryMEHTOM - Pa3HOCTh apryMeHra

AeJMTeNsl U APrYMEHTA JeJIMMOIo»).

Kak HazpiBaeTcst popma 3anucy KOMIUIEKCHOTO YKCia, UMEroIas
BUIl Z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B 3TOW 3amucH |z| U @?

OtBer: ®opMa 3aUcH KOMILJIEKCHOT0 YHCJIa, HMEIasi BU/T
7=|z|*(cos@+ising), Ha3bIBaETCS TPUTOHOMETPHUYECKOI, 1€ |Z| —
MOYJIb KOMILIEKCHOT0 YHCJIa, (@ — APTYMEHT KOMILJIEKCHOI 0
YyHciaa

OIIK-1.B.2

Pe3ynbrar kakoii onepanuu HajJ KOMIUIEKCHBIMU YHCIaMH MOYKET
OBITE 3aIHUCAH B BUJE

|21] - |z2] (COS(@1tp2) + isin(@rt¢2)) ?

OTtBeT: B TakoM Bue MOkKeT ObITH 3aNIMCAHA ONePaLMs
YMHOKeHHUs] KOMILIEKCHBIX YHce Z1 U Z2.

YK-1.B.1

Pe3ynbrar kako# onepanuu HaJl KOMIJIEKCHBIMU YHCIIAMH MOYKET
OBITh 3aMMCaH B BUE |Z1]:|Z2|- (COS(Q1-¢2) + ISIN(@1-92)) ?
OTtBet: B TakoM Bue MOkKeT ObITH 3aNIMCAHA ONlePaLMs
JeJJeHusl KOMILIEKCHBIX YHceJ 71 H Z2.

OIIK-1.3.2

3aganue 1.
1) KowmmiekcHoe 4nciio Z 3alucaHo B aareOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

W3 1 T T
& =?+:'E =1{cusa+fs:‘ngj
Haiigure 12-10 creneds uncna Z
OtBet:1

2) Kakyro ¢opmy 3amnmcu yrcina Bbl ucnosb3oBain? O0ocHyiiTe
CBO¥1 BBIOOD

Ortger: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeleHb oJiee

PALMOHAJIBHO UCNIOJIB30BATH TPUTOHOMETPHYECKYI0 (hopmy

3aNMCH M AeificTBOBATH MO CJIeAYIOIeMy NPpaBuIy: NpH

BO3BeJIeHUH KOMILJIEKCHOI'0 YHCJIA B CTeNeHb MOAYJIb YHCJIA

BO3BOJIMTCS B 3Ty CTelleHb, APr'YMEHT YMHOKaeTcs Ha

MOKa3aTeJb CTENeHM.

Eciu ke ucnosb3oBath anredpandeckyro ¢gopmy 3anucu, To

OIIK-1.V.2




He00X0AUMO B IAaHHOM cJjiydae 12 pa3 yMHOKHUTH YHCJIO CAMO HA
ceosl.

3ananue 2.
1) KomruiekcHOE YncIio Z 3alucano B areOpanyeckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
T 13

I=5+i5V3= 10(cos 3 + isin )

Haitigure 3-10 crenens uncia Z
Ortser: -1000

2) Kakyro ¢opmy 3anucu 4rcia Bbl HCoIb30Ban? O00CHYHTE
CBOM BBIOOD
Ortser: IIpu Bo3BeleHNH KOMILIEKCHBIX YHces B CTelleHb (oJiee
PALMOHAJILHO MCI0JIb30BATH TPUTOHOMETPUYECKYI0 opMy
3anycyu M 1eficTBOBATH M0 CJedyoleMy NMpPaBuiy: Npu
BO3Be/IeHHH KOMILIEKCHOI0 YHCJ/Ia B CTelleHb MOAYJIb YHCJIa
BO3BOJUTCS B 3Ty CTelleHb, ApIYMEHT YMHOKaeTcs Ha
NnoKa3arTeJib CTeNeHM.
Eciu ke ucnosib3oBath ajredpanyeckyro ¢gopmy 3anucH, To
He00X0IMMO B IaHHOM CJIy4ae 3 pa3a YMHOKHTH YHCJI0 CAMO HA
ce0st (WM UCN0JIb30BAaTh (POPMYJIY COKPAILIEHHOT0 YMHOKEHHS)

3aganue 1.
1) Haittu matpuny C = 44 4+ 3B% rne

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

10 -3 17
Gz(—m 21 —21)

2) Beibepute u3 criucka u(ppoBbie CPEICTBA, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIs PEIICHUs JaHHOM 3aa4u.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Ortgert: b) Wolfram Mathematica

3ananue 2.
1. Haiitu matpuny C = 44 — 587 rje

2 -2
A=[_11 : _24)3= —31 _43)

OTtBerT:
-6 21 -7
c=( )
6 -8 -1
2. BwiGepure u3 crmcka nudpoBsie CPEeACTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI [T PEIICHUS JaHHOH 3aa4u.

OIIK-1.B.2




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

Oteer: b)  Wolfram Mathematica

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

2 -2
a-(h 3 De=(a )

—4 -3

OtBeT:

8 5 —8
€= (— 10 18 — 15J
2. Bri6epute u3 cnucka nugpoBbie CpeacTBa, KOTOPbIE MOTYT
OBITh IPUMEHEHBI JUIs PEIIeHUs JaHHOM 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haittu matpuny C = 34 — 5B e

1 -2
a-( 8 Za-( 5)

-3
OrTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 crircka nudpoBbie CPEACTBA, KOTOPHIE MOTYT
OBLITH IIPUMCEHCHBI JJIs1 pCHICHUSA ,I[aHHOﬁ 3a1a4yi.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny € = 44 + 3B rze

1 -2
a(h 4 2= )

-3

OTtBeT:

(7 13 17
€= (—14 24 —25)
2. Bribepure u3 ciucka uQpoBble cpesicTBa, KOTOPbIE MOTYT
OLITH MMPUMCHCHBI JJIsI pCHICHUS I[aHHOI>'I 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




1. 3anumwure pe3ynbTar JEMCTBUM HAJl MaTpULIAMHU. VK-1.B.1
A+0=...
OtBer: A
2. 3anumuTe pe3yiabTaT JeHCTBUN HaJ MaTpUIIAMU
A+ (-A)=
OtBet: 0
3. IIpomomxute hopmymy
9.
7(A+B)=
OtBet: 7A+7B
4. Tlpomomxure hopmyiny
SA-5B=
OtBert: 5(A-B)
5. Ilpomomxute hopmyiy
2 X(4A)=
OTteer: SA
3aganue 1. OIIK-1.3.2
1) Haiitu npousBenenue Matpuil A * B, rie
2 5
0 -2 —4
a=( ) B= (n —z)
2 4 5 5 0
Otser:
_ /8 4

AB = (14.- 13)

2) BsiOepute U3 criucka HUQPOBbIC CPEICTBA, KOTOPbIE MOTYT
OBITH MPUMEHEHBI U1 pelieHus JaHHOU 3aaaun. O0oCHyHTe
BBIOOD 1T (POBOTO CpesicTBa

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica
10.

OtBet: K nngpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NpUMEHEeHbI VI pelleHus JaHHoi 3aga4uu oraocutcesa Wolfram
Mathematica- nporpaMmMHoe o0ecnedenne, BKIOYAOIIEe
00JbII0OH HA00P MaTeMaTHYeCKNX (PYHKIIMI B TOM YHCJIE
CHCTEeMY KOMIIBIOTEPHOH ajire0pbl, OPUEHTHPOBAHHYIO HA
NO/ITOTOBKY HHTEPAKTUBHBIX JOKYMEHTOB € BbIYMCJIEHUSIMH U
BU3YaJbHBIM CONPOBOKIEHHEM.

3ananue 2.
1) Haiitu mpousBeaenue matpui A * B, rrie

L 4 3
;1=('i' 32 03] B=(1 —z)

3 0



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) Bribepute u3 crircka mu@poBbIe CPEICTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JUIS PEIICHUS JaHHOH 3a1a4u.

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

OtBet: K nndpoBbIM cpeacTBaM, KOTOPblie MOI'YT ObITh
NpUMEeHEeHbI VISl peleHusI JTaHHOH 3a1a4un oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe o0ecnedenne, BKIOYAKOIIEE
00JIb1I0Ii HA0OP MaTeMaTHYeCKHX (PYHKIHMIA B TOM YHCIe
CHCTEMY KOMIIbIOTEPHOIi aJIredpbl, OPHEHTHPOBAHHYIO HA
NMOJATOTOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYUCICHUSIMH U
BU3YaJbHBIM CONMPOBOKIEHHEM.

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

L 4 3
A=(g 32 53] B= g —03)

OTtBer:
-6 6 )

AB =
( 18 —3
2) Beibepute u3 crrcka uppoBbIe CPEACTBA, KOTOPHIE MOT'YT

OBITH MPUMEHEHBI JJI PEIICHUs JaHHOW 3a1a4H.

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

Oteet: K mudpoBbIM cpeacTBaM, KOTOPbI€ MOI'YT OBITh
NpUMeHEeHbI [JIsl pelleHUus1 JTaHHOM 3aaa4u oTHOcuTcss Wolfram
Mathematica- mporpammHoe o6ecneuenne, BKIIOYAIOIEe
00J1b1I01 HA0OP MaTeMaTHYeCKUX (PYHKIIMH B TOM YHCJIe
CHCTEMY KOMIbIOTEPHOI aJiredpbl, OpUEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BbIYHCJICHUSIMU H
BU3YaJIbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npoussenenune Matpun A = B, rae

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBerT:
—-11 6
AR =
( 4 22)

2) Beibepure u3 criucka 1uQppoBbie cpesicTBa, KOTOPbIE MOTYT OBbITh
MIPUMEHEHBI JUIsl pellieHHs] JaHHOH 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

Ortset: K nngpoBbiM cpeacTBamM, KOTOPbIE MOIYT ObITh



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

NPUMEHEHbI VISl pellleHusl JaHHOo# 3aga4u oTHOcHTCca Wolfram
Mathematica- mporpaMmMHoe o0ecnedeHne, BKJIOYAOIIEe
00J1b1110ii HA0OP MaTeMaTH4YeCKHUX (PYHKIMI B TOM YHUCIe
CHCTEMY KOMIIbIOTEPHOI ajiredpbl, OPUEHTHPOBAHHYIO HA
NMOATr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMU U
BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 5.
Haiitu npoussenenne matpun A = B, roe
2 3
4 —1 —4
T ey I PR
1 —4 0
2 0
OTBert:
-1 14
AB =
(—2 11)

2. BriGepure u3 cnucka HUppoBbIe CPEICTBA, KOTOPbIE MOTYT OBITh
MIPUMEHEHBI JIs1 peLIeHHs TaHHOM 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

Oteet: K nudgpoBbIM cpeicTBaM, KOTOPbIE MOT'YT ObITH
NMPUMEHEeHbI /ISl pelieHus JaHHOM| 3a1a4u oTHocuTcsa Wolfram
Mathematica- mporpammHuoe odecneuenne, BKIIOYAIOIIEE
00b1I0M HA00pP MaTeMaTHYeCKUX (PYHKIUIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajiredpbl, OPUEHTHPOBAHHYIO HA
MOJAr0TOBKY MHTEPAKTHBHBIX JOKYMEHTOB € BbIYMCJIECHUSIMH U
BHU3YaJIbHBIM CONMPOBOKIEHNEM.

11.

3aganue 1.

1) Haiitu onpenenuTeb 2-ro MOpsiIKa MaTPHUIIbI
2 5

-3 7

OTtsBer:29

2) OO0oCHYITe KaK BBIYMCIUTh OMPEICIUTENh BTOPOTO MOPSIKA.

OTger:

Jast Toro ytoObl BHIYMCJIUTH ONpeAeaUuTe]lb BTOPOro MOPSIKa
Heo0X0UMO M3 NMPOU3BeJeHHs 3J1eMEHTOB IJIABHOI JAMAroHAJIH
BbIYECTh INpPOM3BeleHHEe JJIEMEHTOB BTOpPoi (M00O04HOI)
AUATOHAHU

3aganue 2.
1) Haiitu onpeaenuTes 2-T0 MOPSIIKA MATPUIIBI

+ 5l
OTtBeT: -22

2) OO0ocHy#TE KaK BEIYMCIUTH ONPEACIUTENh BTOPOTO MOPSIKA.

OTtBerT:
Jais1 Toro 4ro0bl BBIYMCANTH ONpeeuTe]b BTOPOro mopsiaka

OIIK-1.V.2



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

He00X0IMMO U3 NMPOU3BeIeHHUA 3JIeMEHTOB IJIABHOH JNATOHAJIH
BbIUECTh INPOU3BeJAEHHE JJIEMEHTOB BTOPOil  (M000YHOI)
AUATOHAJIU

3ananue 3.

1) Haiitu onpenenures 2-ro NOPSIIKA MATPUIIBI
1 —3‘

5

Ortger: 23

2) OO0oCHYITE KaK BRIYMCIUTh ONPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

151 TOro 4Tro4bl BHIYMCJIUTH ONpe/iesinTe/Ib BTOPOro MopsiaKa
He00X0AMMO M3 NPOU3BeJeHHs 3J1eMEHTOB IJIaBHOM JAMArOHAJH
BbIYeCTh MpPOM3BeJAeHHE 3JJIEMEHTOB BTOPOH (110004HOI)
AUATOHAJIU

3aganue 4.
1) Haiitu onpenenuTes 2-T0 MOPSIIKA MATPHUIIBI

|_ta ol
—14 —8
Otser: (

2) OO0oCHYITE KaK BRIYHCIUTh OMPEICIUTEh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4Trodbl BHIYMCJIUTH ONpe/eINTe]lb BTOPOro MopsiaKa
Heo0X0AUMO M3 NMPOU3BeIeHHs IJIeMEHTOB IJIABHOI AUATOHAJIU
BbIYeCTh INpPOM3BeleHHEe JJEMEHTOB BTOpPOi (M00O04HOI)
AUATOHAU

3aganue 5.
1) Haiitu onpenenuTelb 2-ro MopsiIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO0oCHYITE KaK BRIYHCIUTh OMPEICIUTEh BTOPOTO MOPSIKA.

Otsert:

Jsi TOro 4Trodbl BHIYMCJINTDH ONpPEeIUTe]Ib BTOPOro MOpsIKa
He00X0MMO M3 NMPOU3BeIeHHUS 3JIEMEHTOB IJIABHOH IHATOHAIU
BbIYECTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH  (1M0004HOI)
AUATrOHAJIHU

12.

1 2 -1
3ananue: naHa Marpuua | 3 1 2
4 —2 &5

Haiigure anredpanyeckue T0MOTHEHUS:
1. Ay

OIIK-1.B.2




OtBer: 9

2. A,
Otger: -7/
3. Ag,
OtBer: -5
4, Aiq
Ortset: 10
5. Agg
OtBer: -5
Uemy paBeH onpeeuTeab TPEYroJbHON MaTpUIIbI? VK-1.B.1
13. OTBeT: onpeaeuTe b TPEYroJabHOM MATPUIIBI PABEH
NMPOM3BeIEHUIO IJIEMEHTOB IJIABHOM THATOHAJIU.
O6o3HaunM Ay, As, v, A, — CTPOKH MATPHIIBI U @y; Qg wee Oy - OIlK-1.3.2
eHCTBUTEIILHBIE YHCIIA.
Ecnu cymecTByeT Takoi HaOOp YHCel, CPeAr KOTOPHIX €CTh XOTS-
OBl OJTHO YHCJIO OTJIMYHOE OT HYJISA, U TIPU ITOM JIMHEHAs
KOMOHMHAIUS CTPOK MAaTPHUIIbI C ITUMHU YHCIIaMU paBHA HYJIEBOI
14. CTpOKE:
c-""1}11 + ﬂl:}l: +-+ ﬂ',m}lm = ﬂi‘
rge 0 = (0,0, ...,0).
Kaxk B aTOM cilyyae Ha3bIBatOTCSI CTPOKU MaTPHUIIbI?
OtBet: Takne cCTPOKH MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBMCHMBbIMHU
[Tycts MaTpusl A 1 A y0BIETBOPSIOT YCIOBUIO OIIK-1.VY.2
A'At=ATA=E, rae E — eauununas MaTpHiia n -ro nopsiaKa.
15. Kaxk Ha3bIBaroTCs Takue MaTpULbl?
OtBer: Takue MaTpUIbl HA3BIBAIOTCHA 00PATHBLIMH MaTPHIIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpaTHag kK A, u A —
oopaTnas k A™Y).
3anmanue 1. Haittu matpuny X u3 ypaBuenus 4 * X = B rae OIIK-1.B.2
-1 2 -7 —4
a=(Z; 5) &=( )
—2 5 —-17 -9
OTser:
1 2
x=(5 5)
-3 -1
16.

3anmanue 2. Haittu matpuiy X u3 ypaBaenus 4 * X = B rae
_{—1 2 _ {9 —4

A_(E —4) 5_(23 mJ

Orser:
{5 2

X= (—z —1)

3ananue 3. Haiitu matpuiy X u3 ypaBaenus A * X = B rnie




a=(5 2= 1)

OTBerT:
1 4

x=(_5 5)

3ananue 4. Haitu matpunty X u3 ypaBuenus 4 = X = B, rae
1 -2 9 6

4= (3 —?) 5= {29 19)

OTBeT:

x=(5 %)

3amanue 5. Haiitu matpunty X u3 ypaBuenus 4 = X = B, rae
1 -3

4= (2 —S) 5= @i 152)

OTBert:

x=(5 2)

17.

Kax na3piBaeTcs cuctema anredpandeckiux ypaBHEHUM, KOKI0€ U3
KOTOPBIX SIBJISIECTCS TUHEHHBIM?

Oter: Takas cucreMa ypaBHeHHIl HA3BIBAETCH CHCTEMOM
JIMHEHHBIX aJIre0panyecKux YypaBHeHHU

YK-1.B.1

18.

Kakue meTopl peleHus: CHCTeM JIMHEWHBIX alnreOpandecKux
YpaBHEHUH BaM U3BECTHHI?

OtBer: MeTOAbI pelieHUsI CUCTEM JHUHEHHBIX aJredpandecKux
ypaBHeHuii: meton Kpamepa, meroa I'aycca, MmeToa MaTpUUHbBIX
YPaBHeHHUii (€ UCN0JIL30BAHNEM 00PATHOM MATPUILIbI).

OIIK-1.3.2

19.

CpaBHuTe yclI0BUS IPUMEHEHUSI METOJIOB PELICHUS CUCTEM
JIMHENHBIX ypaBHeHUM. Kakoil MeTo1 pelieHnsi CUCTEMbI JIMHEMHBIX
anredpanveckux ypaBHEHUN IPUMEHSIOTCS B TOM Cly4ae, eCiu
OTIPEIeNIUTENb MAaTPUILIBI CUCTEMbI paBEH HYIIO?

Otget: Ecin onpenejanTeb MATPUIIbI CHCTEMbI PaBeH HYJIIO,
TO MPUMEHSIETCHA TOJbKO METO/ HCCJIeJ0BAHUN CHCTEMbI
JIMHeHHBbIX ypaBHeHuii ['aycca, npyrue Meroanl (MeTOx
Kpamepa u meToa MATPUYHBIX YPABHEHHIA) MOTYT
NPUMEHSATHCS NPH YCJIOBUM, YTO MATPUIIA CHCTEMbI
KBaJIpaTHAasi ¥ ONpee/INTE]Ib ee He paBeH HYJII0.

OIIK-1.V.2

20.

CpaBHI/ITC YCJIOBUA TPUMCEHCHUS METOAOB PCIICHUA CUCTEM
JIMHEWHBIX ypaBHCHI/II‘/'I. Kaxoi MCTOJ PCHICHHA CUCTCMbI JIMHEHUHBIX
anre6pqueCKHX ypaBHCHI/Iﬁ MNPUMCHAIOTCS B TOM CJIydac, CCJIN
MaTpula CUCTEMbI HC SABJISICTCA KBaﬂpaTHOﬁ?

Ortser: Eciim MmaTpuna cucreMsbl He KBajgpaTHas (T.e.
KOJIMYECTBO HEU3BECTHBIX M KOJIMYE€CTBO YPABHCHHUI He
COBIIAJAI0T), TO MPUMEHSIETCH TOJIbKO METO/ MCCIeI0BAHUS
CHCTEMBI JIMHEHHbIX YpaBHenuii I'aycca, 1pyrue Meroanl
(merox Kpamepa n MmeTo MATPHMYHBIX YPABHEHHIT) MOTYT
NPUMEHSATHCS NPH YCJIOBHH, YTO MATPHUIIA CHCTEMbI
KBA/IPaTHAs M ONpe/ie/INTeNb e¢ He paBeH HYJII0.

OIIK-1.B.2

21.

IIpu kakOM YCIIOBHH OJHOPOIHAS CUCTEMa JTMHEWHBIX YpaBHEHHH
MMEET HEHYJIEBOE pelieHue?

VYK-1.B.1




OTtBeT: OL[HOPOL[HaH cHCcTeMA JUHEHHBIX ypaBHEHI/Iﬁ HMeeT
HEHYJICBOC PCIICHUE TOrAa U TOJILKO TOraa, Korjaa eé paHr
MCHBIIIC YUCJIA HEU3BECCTHDBIX.

22.

Kaxk Ha3bIBaeTCs AByMepHas CUCTEMa KOOPAUHAT, B KOTOPOi
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPEAEIIAETCA IBYMS YUCIIaMU -
MOJISIPHBIM YIJIOM U HOJIIPHBIM paguycom?

Oter: Takas cucreMa KOOPAMHAT Ha3bIBAETCH MOJIAPHOM
CHCTEMOI KOOpAMHAT.

OIIK-1.3.2

23.

Kaxk Ha3biBaeTcsl cucTeéMa KOOPJAMHAT, B KOTOPOW KaXKAasi TOYKA B
MIPOCTPAHCTBE ONpeeisieTcss Tpems uuciamu - (I, 6, ¢), rae r—
panyc-BEKTOP TOYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takasi cucreMa KOOPAUHAT HA3bIBaeTCsl ChepuIecKoi
CHCTEMOI KOOPAUHAT.

OIIK-1.V.2

24,

UYto Takoe BeKTOP?
OtBeT: BekTOpOM Ha3bIBaeTCs HANPABJIEHHBII 0TPE30K.

OIIK-1.B.2

25.

Kax Ha3pIiBaeTcst BEKTOp, Ha4aja0 KOTOPOTO COBIAJIAET C €ro
KOHITOM?

OTtBeT: BekTop, HaYa/10 KOTOPOro COBNAJAET C €ro KOHIIOM,
Ha3bIBAETCs HYJIEBHIM BEKTOPOM.

VK-1.B.1

26.

ITo kakoit popmyIie onpeaenseTcs CKaSIPHOE MTPOU3BEICHNE
BEKTOpPOB?
OtBer: CkaJjisipHOE IPOM3BEICHHE BEKTOPOB ONpeae/sieTcs 1o

dopmyae lal = |E| * cosa

OIIK-1.3.2

27.

ITo kakoit opMyIie BBIYUCISAETCS CKAIIPHOE IPOU3BEACHUE

BEKTOPOB G M b , €CITH M3BECTHBI KOOPIMHATHI BEKTOPOB B
nekapToBoi cucreme (B cucreme : 0X, Oy, 0z)

OTtBer: CkajgsipHoe Npou3Be/leHHue BEKTOPOB ONpeessieTcsi 1mo
(])opMy.He a, b.r + a_}'b}' + azbz

OIIK-1.V.2

28.

Mo kakoii (hopMyJie BEIYUCISETCS BEKTOPHOE MTPOU3BEICHUE
BEKTOPOB, €CJIA U3BECTHBI UX KOOPIUHATHI B ICKAPTOBON CHCTEME
KoopauHar (X, Y, 2)?
OtBet: BekTopHoe npou3seeHne BEKTOPOB ONpPe/IesisieTcsi 1o
¢popmy.e

i j ok

Xy M

X, V. Zy

OIIK-1.B.2

29.

ITo xaxoit popmyre onpenensercss MOAYJb BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB?
Otser: BetmunHa MOy 151 BEKTOPHOTO IPOM3BEACHHUSA

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

VYK-1.B.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH /10 IPSIMOiL?
Otger: PaccTosiHMe OT TOUYKH 10 NPSIMOiIi PABHO VIHHE
NePIEeHINKYJISAPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPAMYIO.

OIIK-1.3.2

31.

3aganue 1. CocTaBUTh ypaBHEHHE NPSIMON MPOXOJAIIEH uepes
x+2 y—9

Touky M(2,4) v nepreH UK yISIPHON MPAMOi gy = .

OIIK-1.V.2




OTBer 3ammcaTh B BHUAE YPaBHEHUS TMPSIMOW C  YIIIOBBIM
K03 pureHTOM

OrtBer:

¥y=-1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMON MpPOXOJsIIed uepes
TOYKY M(1,—4) u HEePICHAUKY/ISIPHON npsSMOi
—4x—5y+14 =0,

OTBer 3ammcaTh B BHUAE YPaBHEHHS TMPSIMOW C  YIIIOBBIM
ko3 pumeHTOM

Otser:

¥=1,25x—5,25

3amganne 3. CocTaBUTH ypaBHEHHE TMPSMOW MPOXOIAIIEH depes

. _axt1l6 y—9
touky M{—1,—3) u napaurenbHOMi PSAMOi p — s
OtBer 3ammcaTh B BHUAE YPaBHEHHS TMPSIMOW C  YIIIOBBIM
ko3¢ dureHTOM
OTtBeT:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHME MPSIMON MPOXOIAIIEH dYepes3

touky M(1,—1) u neprneHMKyISIPHO# TpsiMOit ¥ = —5x + 2,
OtBer 3amucaTh B BHJAEC YPAaBHEHHS TNPSIMOM C  YIJIOBBIM
ko3 durmeHToOM

Otser:

y=02x—-1,2

3aganue 5. CocTaBUTh YpaBHEHHE MNPSIMON MPOXOIAIIEH dYepes3
x+1 y—6

touky M(3,1) ¥ nepreHaMKYIAPHOM IPAMOI —5 = —4

OtBer 3amMcath B BHJI€ YPaBHEHHUS MPSAMOH C  YIJIOBBIM

ko3 durmenToM

Otser:

y=—-1,25x+4,75

32.

KakuM ypaBHEHHEM OTHCHIBAETCS TUIOCKOCTh B JIEKAPTOBBIX
KoopauHaTax (X, Y, 2)?
OtBet: B 1ekapTOBBIX KOOPAMHATAX YPAaBHEHHE IJIOCKOCTH

(KaHOHHYeCKOe YpaBHEHHE IVIOCKOCTH)
Ax+By+Cz+D=0

OIIK-1.B.2

33.

CohopmynupyiiTe  HeoOXoauMOe W JIOCTATOYHOE  YCJIOBHE
MapajuIeIbHOCTH IPSIMOU U INIOCKOCTH.

Otser:

st Toro, 4ro0bl MpsiMasi M IJIOCKOCTH ObLIM NapaJlieJIbHbI,
HE00X0AMMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTH ¥  HANPABJAKIIMI  BEeKTOpP NPsAMOi  ObLIM
NneprneHanKyJIApHBbI.

VYK-1.B.1




34.

Kakum ypaBHeHHMEM OMNUCHIBACTCSA TMpsAMas, MPOXOJIAIIas 4Yepes
TOYKY (X0, Yo, Zo) W WUMEIOLIAs HAMNPABIAIOMINN BEKTOp C
koopaunatam# (I, m, n)?

OtBer: YpaBHeHHe NPsIMOii, MpoXoasilieil yepe3 TOUYKY (Xo, Yo,
Zo) ¥ MMeIIas HANPABJAOIMA BekTOp ¢ KoopauHatamub (I,

XX =¥ E—Z
m, N) uMeeT BUJI 0 =X _ %0
M "

OIIK-1.3.2

35.

Kaxum YPaBHCHHUEM OIIUCBIBACTCA IIpAMad, Npoxoadinad 4€pe3 ABC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTtBeT: YpaBHeHue NPAMOIi, Npoxoaseil yepes ABe TOYKHU (X1,
Xr—xy _ ¥¥1 _ E2TEZ

x1—*1 ¥y 21721

Y1, Z1) ¥ (X2, Y2, Z2) ©MeeT BUJL

OIIK-1.V.2

36.

Kaxum o0pa3om MOKHO 3a7aTh MPSMYIO C TOMOIIBIO ABYX
IJI0CKOCTEH?

OTBer: YpaBHeHHE IBYX I€PeCEKAIIIMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSIMOi B IPOCTPAHCTBE

OIIK-1.B.2

37.

C nomo1pro Kakoi (popMyJbl MOYKHO HalWTH YTOJ MEXKIY

PSIMBIMA?

OTBer: yroJ mesxxay NpsiMmbIMi MOKHO HaiiTH U3 (popMyJibl
D

9
|y |+l az]

e

cos¢@ = rae iy U @; — HaNPaBJAIOIIHE BEKTOPbI

NPSAMBIX

YK-1.B.1

38.

Hopmains k mtockoctu umeeT koopaunathl (A, B, C); koopauHaTh
HaIpaBJIsIoIero Bekropa mpsmoit (I,m,n)/

C moMoT1bpI0 Kakoi (opMyJIbl MOKHO HAWTH YO MEXITY TPSIMOU U
IIJIOCKOCTBIO?

OTBeT: yroJ Me:xay nNpsiMmoil 4 MJIOCKOCTHIO MOKHO HAWTH U3

dopmy.ibl

. |Al + Bm + Cn|
sing =

VAZ + B2+ 212+ m? + n?

OIIK-1.3.2

39.

ITo kakoit opMyIie MOXKHO ONPEACIUTh PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH?

OTtBet: PaCcTosiHue OT TOYKH /10 IJIOCKOCTH PAaBHO
| dxy+By, +Ca #D|
VATHEE+CE
(Xo, Yo, Zo) KOOPJMHATHI TOYKH.

, e (A, B, C)- koopauHaThl HOpMaIH K IIOCKOCTH;

OIIK-1.V.2

40.

Hanumure kaHOHHMYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KaHoHMYecKoOe YpaBHEHHE JIJIMIICA HMeeT BH/L
xz },2
a b2

OIIK-1.B.2

41.

Hamummnre kaHOHMYECKOE YpaBHCHUC anep60pLI.

OtsBer: KanoHn4eckoe ypaBHeHHe runep00Jibl HMeeT BUJ
2 2

X ¥ 1

a’> b?

VYK-1.B.1

42.

Hanumure kaHOHUYECKOE ypaBHEHUE MapaloJIbl.
Oteer: KanoHn4eckoe ypaBHeHHe apadoJibl HMeeT BH/
v =2px

OIIK-1.3.2




Bormpockr (3amaun) s 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3amaun) ams 3auera / qudd. 3agera

Ne o/t

[Tepeuens BompocoB (3amay) auist 3adera / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeyeHp TeM IS KypCOBOTO IPOCKTHPOBAHUS/BBIOIHEHHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabnuma 17 — Ilepeyers TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
j KypCcOBOH pabOThI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
BOHpOCI)I L MIPOBCACHUSA HpOMe)KYTOLIHOI\/JI arreéCrallii B BHJAC TCECTUPOBAHHA

npeJicTaBjIcHBI B Tabmuie 18.

Tabmuia 18 — [puMepHbIi IepedeHb BOIPOCOB IS TECTOB

No . Kon
[TpuMepHBIit TepedeHb BOTIPOCOB ISl TECTOB
/11 VHJIUKATOpa
1 | Jlana maTpuia 1) a, YK-1.B.1
2) -y,
_(“11 '511:) )
A= .
@31 @33 3) a
11
E¢ anreOpamveckoe
JIOTIOITHEHHE Ass 4) —ax
aBHO...
P Ortaer: 3)
(Muactpyknus: IIpounTtaiiTe TEKCT, BbIOEpUTE
MPAaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
2 | U3 npuBeIEHHBIX dy;  djp OIIK-1.3.2
d d
MaTpuil 0OpaTHbIE 1) 21 22
0 a;,
CYIIECTBYIOT Y
MaTpHLI. .. 0 0 ap
2) |0 0 ay
0 ag
451 443 d43
3 | 0 ay ap
o 0 a;,




g g2 Gi3
4) |az az; ass
0 0 0

OtBert: 3)
(Uuctpykuus: IlpouunTaiite TEKCT, BBIOEpPHUTE

HpaBI/IJII)HI)If/i OTBCT W 3allMIIUTC apryMCHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

Kakum metonom | 1) TI'. Kpamepa OIIK-1.Y.2
MO>KHO pelInTh
2) K. ®.Taycca
CHCTEMY,
OTIPE/ICANTEIh 3) ¢ mOMOIIBI 0OPATHON MATPHIIEI
OCHOBHOH  MATPHIII |  4)  13065M crIOCOGOM
KOTOpPOM PaBEH HYIIO
Ortget: 2)
(Uuctpykuus: IlpounTaiite Tekct, BbIOepUTe
MPAaBWIbHBII OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
Cucrema coBmectHa | 1)  OGoubie 1 OIIK-1.B.2
TOT/Ia ¥l TOJIBKO TOTAQ, | 2)  PaHr MaTPHIbI CHCTEMbI paBeH
KOrja... PaHIy paclIMpPeHHO MATPHULbI
CUCTEMBI
3) panr pasen 0
4)  panr pasen 1
Ortget: 2)
(Uuctpykuus: Ilpountaiite Tekct, BbIOepUTE
MPAaBWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIME BEIOOP OTBETA)
JIs BeKTOpPOB 4 M b | 1) BeKTOpBI HEPIEHIUKYISAPHBI VYK-1.B.1

BBITIOJTHAKOTCA

YCIIOBUS:

2) BEKTOPbI MapajieabHbI
3) BEKTOpPBHl HE MOTYT JIeKaTh Ha OJHON

IpsIMOI




be _ By _ bg

4) BeKTOpHLI JIeKAT HA OJHOH TNPAMOIi

a Lyr a
* ¥ £ Otser:2) 4)
TOrJa. ... .

A (Uuctpyknus: I[lpounraiite TekcT, BbIOEpUTE
MPABWIBHBIC BapUaHTBl OTBETOB W 3aIUIINTE
apryMeHTHlI, 000CHOBBIBAIOIIHE BBIOOD
OTBETOB)

BexTopHoe 1)  KOJUTMHEapHOW IIOCKOCTH, B KoTopo# | OITK-1.3.2
MIPOU3BEICHNE JeKaT MIEPEMHOKAEMbIE BEKTOPa
BEKTOPOB 4 U b — 5710 2) TNepHeHIMKYJSIPHBIH IUIOCKOCTH, B
KOTOPO# JeKaT NepeMHOKaeMble
BEKTOD... BeKTOpbI
3) HyneBoi
4)  COBMAMAIONIHIA c OJTHAM nu3
MIePEMHOXKAEMBIX BEKTOPOB
Ortget: 2)
(Mactpyknus: [IpounTaiite TekcT, BbIOEpUTE
MPAaBWIbHBII OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIIHME BHIOOP OTBETA)
PaccrosiHMEe OT TOYKH 1) |Axg+Byg+C]| OIIK-1.V.2
(42272, A2+ 72
0 TIOCKOCTH MOKHO VAT+B VA“+C
BBIYHCIIUTh 1o 2) A A+B B +C, Cs
[ [
2 2 2 2 2 2
bopmyre... \\Ilﬂl+ﬁ'l +Cl'ulﬂz+5'z +C3
3) |A.‘tﬂu+B_‘|.’u+cZu+D|
VAZ+B? +C2
Am+Bn+C
b) e
VAT +B +C-ym™n"+p~
Otger: 3)

(Uuctpykuus: IlpouunTaiite TekcT, BbIOepUTE
[IPaBUJILHBIM OTBET U 3AlMILNATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOp OTBETA)




8 | 'eomerpuueckoe 1)  runepOooi OIIK-1.B.2
MECTO TOYEK .
2)  mapaboJoi
TUIOCKOCTH, cymma
paccTosHuii or| 3)  OKPYKHOCTBIO
K&KJIOH U3 KOTOPBIX | 4)  3ppumcom
a0 ABYX JaHHBIX
. | OTBert: 4)
TOYEK 9TOH
IUTOCKOCTH ects | (MHCTpYKIMS: [IpoumTaiiTe TEKCT, BHIOCpUTE
BEJIUYMHA MPABWIBHBIN OTBET W 3alHIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOLINE BEIOOP OTBETA)
Ha3bIBACTCHI. ..
9 | Haiitu ypaBHEHHE 1) x+1  y-2 z—4 YK-1.B.1
N . -3 2 4
MIPSIMOM, TTPOXOIATIICH
gepe3 TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
MePIEHIUKYIISIPHO 3) x-1_ y-2 z-4
-3 -2 -4
MJI0CKOCTH
3x-2y-4z+1=0 4) Er_yE_ze
-3 -2 -4
Ortger: 1)
(Uuactpyknus: IlpounTaiite TEeKCT, BhIOSpUTE
MPAaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.2

JMHEWHBIX YpaBHEHU

METOI0M
xt+y+z=-2
2x —y + 3z=-10
—x+2y—z=5

l'aycca

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

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

4) x=0,y=-1,2=-2
Orser: 1)

(Uuctpykuus: IlpouuTaiite TEKCT, BBIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILNATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOp OTBETA)




11 | Beruucnauth 1 -1 -6 OIIK-1.¥.2
) 2
2 -1y (1 -2 2 (7 2
(1 2)(3 2) ) (1 ﬂ)
o 0
3 (1 =)
7 2
9 (L 5
Ortget: 1)
(Uuctpykums: IlpouwnTaiite TEKCT, BHIOEpPHUTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBaIOIIME BBIOOP OTBETA)
12 | lana maTtpuna 1) Qs OIIK-1.B.2
LT T 2) —aj
A_(ﬂ'fl Iﬂ"::)'
3) anx
E¢  amrcOpamueckoe | 4) —q,,
JIOTIOJTHEHHE Ay
OtBer: 2)
paBHoO. ..
(Muactpyknus: Ilpounraiite TekcT, BhIOSpUTE
MPAaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
13 | Marpuna AT ) Aat-axAa-at VK-1.B.1

Ha3bIBACTCS OOPATHOM
Marpuiie A, eciu

BBIIIOJIHACTCA YCIIOBUC

2) Al-A=1
3) A'-A=A-A'=E
4 A1t-A=0

Otger: 3)
(Uuctpykuus: IlpouunTaiite TEKCT, BBIOEpHUTE
[IPaBUJILHBIM OTBET U 3AlMILNATE APTYMEHTHI,

000CHOBBIBaIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) ||5_£| |E| arccos o OIIK-1.3.2
MIPOU3BEACHUEM JIBYX -
2) lal |b| ctg a
HEHYJIEBBIX BEKTOPOB
d& u b maseBactcs 3) |E||E| cOs
YHCII0, PaBHOE. ..
4)  lal|b|tge
Ortget: 3)
(Uuctpykuwms: IlpouunTaiiTe TEKCT, BHIOEpPHUTE
MPABWIBHBIN OTBET W 3alHIIUTE apTyMEHTHI,
000CHOBBIBaIOIIME BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIIK-1.Y.2
CMeIaHHOE
2) 1
MIPOU3BEICHIE
BEKTOPOB 3 -2
abd 4 2
OrtBer: 1)
(Uuactpyknus: [Ipounraiite TekcT, BhIOSpUTE
MPAaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
16 | YpaBuenue mpsamoii, | 1) (x—a)+(y—5b)=0 OIIK-1.B.2
mpoxonsmiel  uepes p) 221w
JIBE TOYKH MOYKHO ¥imyi  wTA
COCTaBUTH o 3) A[x — xuj + 3[};_ };rﬁ:] =0
dbopwmyre...

4) ¥ —yy = k(x—xp)
Ortser: 2)

(Uuctpykuus: IlpouunTaiite TEKCT, BBIOEpHUTE
[IPaBUJILHBIM OTBET U 3AlMILUATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | I'eomerpuyeckoe 1) TIlapaGomry YK-1.B.1
MECTO TOYEK, KOTOPbIE
2)  OKPYXHOCTh
XapaKTepU3YIOT
SKCLIEHTPHCHUTET & >1 3)  rumepGouy
HpeJcTaBiIseT coooi 4)  suunc
Ortget: 3)
(Uuctpykuums: IIpouunTaiite TEKCT, BBIOEpPHUTE
NPaBUIBHBIN OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBaIOIIME BBIOOP OTBETA)
18 C 1) neiCcTBUTEIBHOM OCHIO OIIK-1.3.2
OtHomeHne —
4 2) acuMOTOTOMN
Ha3bIBACTCHI. ..
3) JIKCIEHTPUCUTETOM
4) (oxaTbHBIM paIIycoM
OrtBer: 3)
(Uactpyknus: [Ipounraiite TekcT, BhIOSpUTE
NPaBUJIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
19 | Haiitru  ypaBHeHwue 1) x+l  y-2  z—4 OIIK-1.Y.2
. . 3 -2 -4
HpSIMOH, MPOXOASLIEH
x+1 v+2 z+4
qyepes TOUKY | 2) =2 =
3 2 4
A(—1;2;4),
x-1 v-2 z—4
NEePIEeHANKYIISIPHO 3) T . .
IUIOCKOCTH
4 x+1 y+2 =z+4
3x-2y-4z+1=0 ) LT LT .
Ortser: 1)
(Uuctpykuus: IlpouunTaiite TEKCT, BBIOEpHUTE
NpaBUJIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
20 | Ompenemuts  kakoe | 1)  x~+y~-8x=0 OIIK-1.B.2




YpaBHEHHUE JINHUH 2) x=- ﬁ*"‘l 25— y?
COOTBETCTBYET
3)  -2x*+3y*-4x+15y+4=0
napaboure. ..
4)  x+4y-2y*-5=0
Otget: 4)
(Uuctpykuums: IlpouunTaiite TEKCT, BBIOEpPHUTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBaIOIIME BBIOOP OTBETA)
21 | Pemnts cucremy | 1) x=0, y=1, z=-2 VK-1.B.1
JIMHEWHBIX YpaBHEHHUU 2)  x=0,y=- 1, z=2
METOJA0M l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x+2y—z=-5 4) X=O! y=- 1, z=3
OrtBer: 4)
(Uuactpyknus: Ilpounraiite TekcT, BhIOSpUTE
MPAaBWIbHBII OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
22 | Boruucnuth OIIK-1.3.2

GG 3

(7 o)
2 (7 o)
5 (7 %)
» (2 7)
Otser: 2)

(Uuctpykuus: IlpouuTaiite TEKCT, BBIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILINATE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)




23 | Kakas w3  Ttouek | 1) (0;3) OIIK-1.Y.2
JIeXKHT Ha psiMoit y = | 2) (-1; 3)
—2X +1? 3) (2;3)
4) (-2;9)
Ortger: 2) 4)
(Unctpykuus: [IpouunTaiite TekcT, BpIOEpUTE
NpaBUJIbHBIE BAPUAHTHI OTBETOB M 3aNUINUTE
apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)
24 | Tlpsmasy = 2x+ 5 1) tg(5) OIIK-1.B.2
oOpazyer ¢ 2) tg(-2)
MOJIOXKUTEIILHBIM 3) arctg(2)
HaTpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIiA... | OTBeT: 3)
WNuctpykmust: [Ipounraiite Tekct, BbIOEpUTE
MPAaBWIbHBII OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
25 | Yron MEXTY 1) tgg= ‘11;55 VK-1.B.1
MPSIMBIMU
y=x+1y=5x+3| 2 tgip=‘13+15
ompesensercs 1o )
bopmyne: 3) we= ‘lills._i}
Y we =l
Ortser: 1)

Wnctpykuus: IlpounTaiite Tekct, BbIOEpuUTE
[IPaBUJILHBIM OTBET W 3AlMILUATE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)




26 | Ilpu peleHnH 1) 5 3‘ OIIK-1.3.2
a8 7
CHUCTEMBI  JIMHEMHBIX
o 1 3
aBHEHUH
P i
{xl +3x,=05
4x,—7x,=8 "° 3 |5 3‘
a8 -7
MIpaBHITY Kpamepa
OTIpE/ICITUTEINb A 4) 1 5‘
4 B
UMeeT BUJ:
Ortget: 2)
Wucrpykuus: IlpouunTaiite TekcT, BbIOEpUTE
IPAaBWIbHBIN OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBaIOIIME BBIOOP OTBETA)
27 | Ilpu perieHnn 1) (2;-1) OIlK-1.Y.2
CHUCTEMBl  JIMHEMHBIX 2) wmeron Kpamepa HenmpumeHum
ypaBHEHHUI 3) (12
{x1+ 2x, =0 4) (2;1)
4x, +8x,=1
. - OTtBert: 2)
METOAOM Kpawiepa Wuctpykmus: [lpounraiite Tekct, BbIOEpUTE
MOJTy4€eH OTBeET. ... .
MPAaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.B.2
JMHEHHBIX YpaBHEHUIA 2) (0;1;0)
meroaoMm Kpamepa: 3) (0;0;1)
Lx1+x3—x3=l] 4) (1;0;1)
2xy —x, +x;=3 )
L~ 2%, x, =2 Otger: 4)
Wnctpykuus: IlpounTaiite TekcT, BbIOepuTe
NpaBUJIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOLIME BEIOOP OTBETA)
29 | IlokasarenbHas i VK-1.B.1

(hopMa KOMIUIEKCHOTO

1) V2e=

2) \.."EEET




qucia

z=-1+ i umeer BUL:

am

3) V2e':
4) V2e A

Otger: 2)

WNucrpykuus: IlpouuTaiite TEKCT, BBIOCpPHUTE

HpaBHHLHLIﬁ OTBCT W 3allMIIUTC apryMCHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

30 | Moayins 1) 0 OIIK-1.3.2
KOMIUIEKCHOTO YHCIIa 2) 1
Z = -1 paBeH: 3) 2
4 5
Ortget: 2)
Wucerpykuus: IlpouunTtaiite TekcT, BbIOepuTe
MPAaBHJIBHBIN OTBET W 3AlUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHME BHIOOP OTBETA)
Kaxoit meTon 1) OTIpE/ICIUTEND | 2) Kpamepa OIIK-1.Y.2
pELICHUS CUCTEMBI CUCTEMBI paBeH 6
JMHEHHBIX 3) onpenenuTens | 4) laycca
anreOpandecKux CHUCTEMBI paBeH
ypaBHEHUH HYJTIO
MPUMEHSIOTCS B TOM 5) Marpuna e | 6) O6parHoit
cirydae, eCli ... KBaJIpaTHas MTPHIIBI
OTtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Uuctpykuus:  IlpouunTaiite  Tekcr u
ycTaHOBUTE cooTBeTcTBHE. K Kaknon
NO3MIIMM, JaHHOM B JIeBOM CTOJOIE,

HO)I6CpI/ITe COOTBCTCTBYIOIIYO ITO3UIUIO

(I/IJ'II/I HCECKOJIBKO COOTBCTCTByIOIJ_II/IX) B




IIPaBOM CTOJIOLIE)
Pemnre MmatpugHoe Haiitu marpuny X u3 ypasuenus 4 * X = B, | OIIK-1.B.2
YpaBHEHHUE. rae
Boinonnure -1 2 -9 —4
A= B=
IIPOBEPKY. ( 3 —4) (23 ll])
Otser:
{5 2
X= (—2 —1]
(ITpounraiiTe TEKCT M 3aIUILNUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OlieHUBaHUE TECTOBBIX 3a/IaHUIA:

- 3amaHrie KOMOWHHUPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
MPETIOKEHHBIX 1 000CHOBAaHWEM BHIOOpA CUMTAETCS BEPHBIM, €CITH MPABUIHHO yKa3aHa mudpa
W TpHUBEICHB KOHKPETHBIC apryMEHTBI, HCIOJb3yeMble TpH BbIOOpe oTBeta. [loHOE
COBIIQ/ICHUE C BEPHBIM OTBETOM OIIEHUBAETCs 1 OayuioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 Gamnos.

- 3ajanue KOMOWHHMPOBAHHOTO THITA C BHIOOPOM HECKOJIBKMX BAapHWaHTOB OTBETA W3
MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM MPaBUIBHO
yKa3aHbl UQPBl U PUBEICHBI KOHKPETHBIC apryMEHTHI, UCTIOJb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE coBMazeHNE C BEPHBIM OTBETOM OIIEHUBAETCs | OayioM, €Ciii JOMyIIeHBI OMUOKH UITH
OTBET OTCyTCcTBYeT — () 6asuIoB.

- 3amaHue 3aKpPBITOTO THIA HA YCTAHOBJICHUE COOTBETCTBHS CUMTACTCS BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBUS (TIO3WIIMM W3 OJHOTO CTOJIOIA BEPHO COIMOCTAaBJICHBI C
MO3HUIUAMU apyroro ctoidna). [losHoe coBmaaeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioMm,
HEBEPHBIN OTBET WJIA €ro OTCyTcTBHE — () OaIoB

- 3ajaHre OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CYHMTACTCS BEPHBIM, €CIIH OTBET
COBITAJIAET C OTAJIOHHBIM II0 COJCP)KaHWIO W TOJHOTe. [IpaBWIBHBI OTBET 3a 3aJaHue
olleHuBacTcs B 3 Gaia, €Clii JIOMyIleHa OHa OIIHOKa \ HETOUYHOCTH \ OTBET MPaBUIILHBIN, HO HE
OJIHBIN - 1 Gait, ecnu gomyineHo 6osee 1 ommOKy \ OTBET HENPaBUIIBHBIHN \ OTBET OTCYTCTBYET
— 0 OamIoB

[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO TUCHUIUIMHE OOy4YarOIMXCS 3a0YHON (OpPMBI
00y4eHwus1, IpeIcTaBIeHbl B Tadsmie 19.

Tabmuma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

No ni/m [TepeueHb KOHTPOIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHamuTHYECKasi TEOMETPHS
10.4. Metoauueckie  MaTepUalibl,  ONPEACISAIONIME  MPOIEIYPbl  OLICHUBAHHUSI

HHAUKATOPOB, XapaKTCPU3YIOIINUX OTallbl (1)OpMI/IpOBaHI/I$[ KOMHGTCHHHﬁ, COACPIKATCA B
JIOKAJIBHBIX HOPMATUBHBIX aKTaX FYAH, PCTIIAMCHTUPYIOIIIUX TIOPAAOK W IPOLCAYPY
MMPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTO‘-IHOI\/’I aTTeCTallnuu 06yqafou11/1x0}1
I'VAIL

11. Meroauueckue ykazaHus A5l 00yJaroUIUXCs 10 OCBOSHHIO AUCIUTIIMHBI

11.1. Meroauueckue YyKa3aHusl Ui OOYyYalONMIMXCS TI0 OCBOGHHUIO JIEKIIMOHHOTO
MaTtepuana .

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
ryboKoe U SICHOE HW3NIOKeHHEe ydeOHOoro maTtepuana. Ha3HaueHue COBPEMEHHOU JEKINH B
pamMKax JUCHHUIUTMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAIIMIO 10 T€ME, a B OCBOCHUU




(GyHIaMEHTAIBHBIX TMPOOJEM UCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHWS, HOBEHIINX
JIOCTIKEHUH HaydHOH MbIciau. B yyeOHOM mporiecce JEKIHs BBIMOJHIET METOJIOJOTHUECKYIO,
OpPraHU3aIMOHHYI0 U HH(POPMAITMOHHYIO (YHKIMU. JIeKus pacKpbIBaeT MOHATHIHBIN ammapaT
KOHKpETHOW 00nacTu 3HaHWsA, €€ IpoOJeMbl, JaeT IeNbHOE NPEACTaBICHUE O AUCHUIUIMHE,
MOKA3bIBAET B3AUMOCBS3b C IPYTUMU JUCIUTUTMHAMM.

[InanupyeMble pe3ysbTaThl IPU OCBOCHUH 00YUYAIONIUMHUCS JICKIIMOHHOTO MaTepuarna;

— TIOJY4YeHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K/101 KOHKPETHOM TEME;

— TOJy4eHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IPEIO/IaBaTENIEM;

— pa3BuTHE TPOPECCHOHATBHO-ICTOBBIX  KadecTB, JIIOOBH K TpPEAMETY H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TOsIBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsl CAMOCTOSITEIbHOM paboThI;

— TIOJy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM W TEXHUKH U O
MPOTHO3€ UX PA3BUTHS HA OJMHKAMIINE TOIBI;

— HAy4UThCS METOAMYECKH 00pabaThiBaTh MaTepuasi (BBIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUpOBKax);

—  TIOJYYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOUMBIX TEPMHHOB M MIOHATHIA.

JIeKIMOHHBIA ~MaTepuall MOXKET COIPOBOXKAATHCS JAEMOHCTpalMe ClailioB U
WCIOJIb30BAHMEM pa3/laTOYHOTO0 Marepuaja IpU IMPOBEAECHUU KOPOTKUX JUCKYcCHUH 00
0COOEHHOCTSX MPUMEHEHHS OTJETHHBIX TEMATHK 110 JUCIUTUIHHE.

CTpyKTypa NpeaoCcTaBiIeHUs JICKITMOHHOTO MaTepuania:

— Ormpenenennst MaTeEMaTUYECKUX TEPMHUHOB.

—  ®opMynupoBKa TEOPEMBI.
Jloka3aTenbCTBO TEOPEMBI.
NnmocTtpupyroiue npuMepsl.

11.2. Meroauveckue yka3aHUsS IS OOYYAIONIUXCS IO TMPOXOXKICHUIO MPAKTHYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SBJISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
nporiecca, 3aKIFYaroIIascs B BHITOJHECHUH 00YJIaIONIMMHUCS 1101 PYKOBOJICTBOM IPEIOAaBaTENs
KOMIUIEKCa YYEOHBIX 3aJaHUW C IEJTbI0 YCBOCHHS HAYyYHO-TECOPETUYECKUX OCHOB Y4YEOHOMU
JTUCITUTIINHBI, TPUOOPETEHUS YMEHUH U HABBIKOB, OTIHITA TBOPYECKOM IEATETLHOCTH.

enbro MpakTUYECKOTO 3aHATHS ISl 00yYalOIerocs sBIsSETCS MPUBUTUE 00YJaAIOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOM NEATEIHHOCTH 110 U3y4aeMOU TUCITUILIMHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUU O0yYAIOITUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOlieHue, pacliupeHHe M JAeTalu3alus 3HAHUNW NpH pelIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATCIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIILICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJIcHHME HOBBIMM METOJAaMH M METOJMKAMU HU3Yy4eHHUs KOHKPETHOW ydeOHOM
JIUCIUTUIMHEL

— BBIPA0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TONYYeHHBIX 3HAHUN JUIS
BBINOJIHCHHS 3a1aHUI;

— ofecrniedyeHre palMOHAIBLHOTO COYETaHUs KOJUIEKTUBHON U WHAMBUAYAIBHOU (Gopm
oOyueHusl.

TDe60BaHI/I$I K IIPOBEJICHUIO TPAKTUISCKUX 3aHATUN
HpaKTI/I‘-IeCKI/Ie 3aHATUA HAYUHAKOTCA C  3allMCH B JKYPHAJI [PCHOAaBaTCIIA
NPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM 0OBABIIIETCS TEMa MMPaKTUICCKUX 3aHATHH.




[IperosaBaTens YUTAeT yCIOBHE 33Jaud M IMpEIaraeT CTYAEHTaM CaMOCTOSITEIHHO
PCIINTL 3aaa4y, UCIIOJIb3Yys 3HAHHW, ITOJTYUYCHHBIC CTYACHTOM Ha JICKIIUU. CTy,Z[eHT, KOTOpBIﬁ
MEPBBIM PEIINI 3aJady, BBI3BIBAETCS K JOCKE. B ciydae ecnu CTyIeHT MpaBHIBHO PELINII
3agady, OH moJrydaet 5 OamnoB. Ecnu cTyseHT perraer 3ajady ¢ MOMOIIBIO IpenoiaBaTeds,
To monydaer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYACHTOB (BKJIIOYAs OIECHKY
MOCEIIAEMOCTH) TEPEeBOAIATCS B OOHYyChl (kauecTBO) oT 0 g0 5 OamoB. DTH OOHYCHI
N00aBIISIIOTCS K 001Iel cyMMe 0ayuioB B paMKaxX MO/IyJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHtaM BBIIAeTCSl JOMAIlHEe 3a/JaHUEe B BUAC 3a/a4, KOTOpPbIE OHHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroauueckue yKa3zaHHs Ui 00yJaronuxcsl M0 MPOXOXKICHUIO CaMOCTOSITEIBHOM
paboThl

B xoze BBITIOJIHEHUSI CAMOCTOSTENHHON PabOThI, 0OYYAIOUIUNCS BBITIOJHIET paboTy IO
3aJIaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOydaronuxcss Mo 3a04HOM (opme OOydeHHs, CaMOCTOSITeNIbHass paboTa MOXKET
BKJIIOUATh B €05l KOHTPOJIBHYIO paloTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThI, y oOydaromerocss GopMHUpPYeTCs
1enecooOpa3Hoe MIaHUpOBaHUE pabodyero BpeMeHH, KOTOpPOoe MO3BOJSET UM pa3BUBATh YMEHUs
Y HaBBIKM B YCBOCHHWW M CHCTEMATH3alMH MPUOOPETAEMBbIX 3HAHHMA, 00SCIICUNBACT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TIIEPUOJ OOYYCHHS, ITOMOTACT IOJIydUTh HABBIKH TIOBBITIICHUS
po¢heCcCHOHATBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepUallaMH,  HANPaBISIONMIMMU  CaMOCTOSITENIbHYI0 — paboTty
00yJarOIINX CSISBIISIOTCS:

—  y4eOHO-MEeTOIUYECKH MaTepHall Mo JUCIUILINHE;

11.4. Meroaudeckue yKazaHWs IS OOYYaIOIMIUXCSA 1O MPOXOXKJACHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJb KadecTBa 3HAHUU
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C ILIENbI0 OLICHUBAHUSA XOJa OCBOCHHUS
JUCIUIUIAHBIL.

B Teuenme cemectpa B cuctemMe aAucTaHIMOHHOTO oOyueHuss ['YAII B dopme
TECTUPOBAHUS TMPOBOJATCS JBE MPOBEPOUHbIE pPabOThl MO PELICHUI0 3aJa4 U OAMH
TEOPETUYECKUI OMpoc (MepedyeHb BOIMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucteMe auctaHimonHoro oOyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MPH MPOBEACHUN
MPOMEXYTOYHOM aTrrectauu (P HCIOJIB30BAHUU  OabHO-PEUTUHTOBOM  CHCTEMBI
OIICHUBAHMSI, KaXKIbIH BUJl KOHTPOJIA OIICHHBAaeTCA B Oaiiax, U3 KOTOPBIX (QopMHUpyeTcs
UTOTOBBIN PE3YIbTAT).

11.5. MeToauyeckue yKa3aHus il OOY4arolmMXCs MO0 MPOXO0XKICHUIO MPOMEKYTOUHOM
aTTeCTaIlHH.

[Ipomexxyrounass  arTecranuss  OOy4arOIIMXCS ~ MPEAyCMAaTPUBAeT  OIICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIIbHBIX PE3yJbTaTOB 00yueHHsl 1o aucuuiuinHe. OHa BKIIIOYACT B
ceOst:

— 9Kk3aMeH — (opMma OICHKH 3HAHW, TOJYYCHHBIX OOYdYalolMMCsS B TIPOIECCe
W3yUYEHHs BCeW JTUCHIMUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOSTEIBHON PabOThI, CIIOCOOHOCTH
MPUMEHATh WX JUIS PEUICHUS MPAKTUYCCKUX 3ajad. DK3aMeH, KaK MpaBWiIo, MPOBOJUTCS B
MEpUOJ SK3aMCHAIMOHHOW CECCHU W 3aBEpIIacTCs aTTeCTAIIMOHHON OIIGHKOH «OTJIMYHOY,
«XOPOIII0Y», «YIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHO.

CucrteMa OLEHOK TPU MPOBEICHUH MPOMEXYTOYHOW aTTECTAlMH OCYIIECTBIISCTCS B
COOTBETCTBUU ¢ TpeOoBanusimMu [lonoxennii «O TEKylIeM KOHTPOJEC YCIEBAEMOCTH W



MPOMEXYTOUHOM arTectanuu cryfaeHToB ['YAIL oOydaromuxcs mo mporpammaM BBICIIETO
obpazoBanus» U «O MOIYITHHO-PEHTHHIOBOM CHUCTEME OLIGHKH KadecTBa Y4eOHOU paboThI
ctynentoB B 'Y AID».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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