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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noarotoku/ cneruanbHocT 38.03.05 «busHec-uHpopMaTrkay HapaBICHHOCTH
«Ympasnenue nHHOPMAMOHHBIMU pecypcaMuy. Jluciurumna peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrnocobeH ompenensTh Kpyr 3ajad B paMKax TOCTaBJICHHOW IEIM U BHIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

CopepxaHue TUCHUILUIMHBI OXBAaThIBA€T KPYI BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMIUIGKCHBIX YHCEJ, CHUCTeMaM{ JIMHEHHBIX YypaBHEHW, IUHEHHBIMU MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHICCKON TeOMETpHEH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CIEAYIOIIHE (OPMBI OpPTaHU3AMNH
yueOHOro mTpolecca: JeKyuu, NpaKkmuideckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONIUE BHUABI KOHTPOJIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 11O AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anre0pa»
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTemMbl BBICHIETO O0Opa3oBaHUS COBPEMEHHOTO  CIEHUANUCTa W HU3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  JaHHOM  OUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUEHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 33]]a4 U YHUBEPCAIBHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYypHI.

Matematuueckue METOAbl HCCIEAOBAHUS, MOJEIUPOBAHUS, MPOCKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENbHOI CTEeTeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIB30BAHUSI MATEMATHKH IS PEIICHHUs] KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCUIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MaTeMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHsS JMYHOCTH MENBIO IMOATOTOBKH IO JAHHOW JAWCIUILTAHE
saBisgeTcs (HOpMHpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, apryMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (nanee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMmmeTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus Konmn
Koza v HanMeHoBaHMe HHIMKATOPA JOCTHXKEHUS
(rpynma) HaVMEHOBAHUE
KOMIIETEHIINH
KOMIIETEHINH KOMIETEHIINH

VYK-2 Cnocoben
OTIPEIENIATh KPYT
3aja4u B paMKax
IOCTaBJICHHON IIEJIN
U BBIOMpAThH

VK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS JIIIS
pelIeHrs TOCTaBIEHHBIX 3aja4
VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 [TOCTABJIEHHOU
ey U GopMyJIupoBaTh 3a/1a4u, KOTOpPbIE
HEOO0XOAUMO PELIUTD IS €€ JOCTHKEHUS
ONTUMAJIbHBIE
YHuBEpcabHbIE CHIOCOBBI X VYK-2.¥.3 ymeTs BbIABUTATh AIbTEPHATUBHBIC
KOMIIETEHIIUH BapHUaHTHI AEUCTBUH € 1eJIbI0 BBIOOPA ONTUMAIIBHBIX
pelIeHus, UCXOIs U3
CIOcO0OB peLIeHUs 33a4a4, B TOM YHCJIE C IOMOIIBIO

JICHCTBYIOIINX

HpaBOBiIX HOPM 1H(POBBIX CPENICTB

MMEIOIIUXCS ’ YK-2.B.2 BnajeTh HaBbIKaMu BbIOOpA ONTUMAJILHOTO
crioco0a perreHus 3a1a9 ¢ y4eTOM UMEIOITIXCS

pecypcoB u

YCJIOBUU, PECYPCOB U OTPAHUYECHUI

OrpaHUYECHUN




2. Mecro nucuurumHbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IPH
U3y4EHHH B By3€ KaKUX-THOO0 AUCLUIUINH.
3HaHUsl, MOITYYEHHbIE IPU U3YyYEHUH MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMIIINH:
- Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JMCHUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIUHE (M pacrpeie]ICHUe 3TOH TPYAOEMKOCTH TI0 CeMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMkocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHb, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu
AyoumopHhuie 3anamus, BCETo vac. 51 o1
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sanarus  (I13), 17 17

qac

naboparopusie pabotsl (JIP), (dac)

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

9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

* Kk
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH TUCIUILIMHBI IO pa3/ieiaM U BUIaM 3aHSATHI.
Pazensl, TeMBI TUCIUTIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B Ta0IHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (gac) (gac) (uac) (uac) (uac)
Cemectp 2

Paznen 1. KomruiekcHbIe Yricia U MATPHUIIBI 5 3 9
Paznen 2. CucteMbl TUHEHHBIX YpaBHEHUH 5 3 8
Pasnen 3. JIuneiiHble pocTpaHCTBA 5 3 8
Paszen 4. Bekropsl 5 2 8
Pasznen 5. IlpsiMast Ha MIIOCKOCTH 5 2 8
Paznen 6. [IpsiMast v TIIOCKOCTE B MIPOCTPAHCTBE 5 2 8
Paznen 7. KpuBbie BTOpOro nopsaka 4 2 8
Htoro B cemectpe: 34 17 57




Htoro 34 17 0 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Ta0OHIIE 4.

Tabnuua 4 — CopeprkaHue pa3ieoB U TEM JIEKIIMOHHOT'O LIUKJIA
Howmep paszpena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IlonsATHE KOMIIIEKCHOIO 4Kcia. JIeHCcTBUS HAaJl KOMIUIEKCHBIMU YHCIIAMU B
anreOpandyeckol Qopme. JleHCTBUS HaJ KOMIUIEKCHBIMH YHCJIaMHU B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO Yncia. (2 yaca)
[lonsatne marpuubl. JIMHEHHBIE oOllepanny HaJX MaTpulaMmu. JInHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHMPOBAaHUE MAaTpULL.
YMHOXkeHuEe MaTpull. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBorictBa. O6paTHas Marpuua. Pemenue npocrelmmx
MaTpuU4HbIX ypaBHEHUH. MaTpuyHbplii METOX pElIeHUs JIMHEHHBIX
ypaBHeHwid. (2 yaca)
Meron Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE 4HCIa U COOCTBEHHbIE BEKTOPBI KBaJPaTHBIX MAaTpULL.
DYHKIIMU OT KBaJpaTHBIX MaTpHIl (2 "aca)
3. JIunelinple mnpoctpaHcTBa. OmnpeneneHue MW npuMmepsl.  basuc u
KoopauHaThl. JIuHelHble  mpeoOpa3oBaHud. MaTpuna  JIMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeneaeHus. JIuHeliHble onepanuu
HaJ BekTopamu. JInHeitHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
Cucrembl KOOPIMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ pOU3BEIEHUE BEKTOPOB. BEKTOpHOE Mpou3BeeHNE BEKTOPOB.
CMerniaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
S. VYpaBHeHHs] NpsIMON Ha TUIOCKOCTH. 3ajjaud Ha COCTaBJIEHHE ypaBHEHUU
npsiMoid. (2 Jaca)
Yros Mexay NpsSIMBIMHU Ha IIJIOCKOCTH. PaccTosiHME OT TOYKH 10 IPSIMOM Ha
TI0CKOCTH. PaccTosiHue Mexly napajuienbHbIMU NPSIMBIMH. (2 yaca)
6. YpaBHEHHUs TNTIOCKOCTH. 3aJjaHue IPSIMOI B IpoCcTpaHCTBe. (2 yaca)
YToia MEXIy IMIIOCKOCTSIMU. YTOJI MEXAY NPAMBIMUA B IIPOCTPAHCTBE. YTOII
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTostHMe OT TOYKM A0 IIOCKOCTH.
PaccrosiHne Mexxay nmapajiesbHBIMU IUIOCKOCTSAMH. PaccTosiHue oT TOYKH
JI0 TIPSIMOY B MPOCTPAHCTBE. (2 yaca)
7. Onnunc. ['unep6ona. [lapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO
nopsiika. KaHoHW4Yeckre ypaBHEHHs KPHBO# BToporo nopsijika (3 Jaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 gux No

Ne | Tewmsl npaktuueckux | @opmel npakTudeckux | TpyrnoeMKoCTs, .
[IPaKTUYECKOU

n/m 3aHATUH 3aHATUN (dac)

pazznena




MOJITOTOBKH,
(qac)

JHCITUIT
JINHBI

Cemectp 2

JHeucTBus Haj
KOMILICKCHBIMHU
quClIaMU B
anreOpanveckoi
dopme.
Tpuronomerpuyeckas
dbopma
KOMILIEKCHOT'O YHCIIA.

Pemenue 3amau

JHeucTBus Haj
KOMIIJIEKCHBIMH
YHCJIaMH B
TPUTOHOMETPUUECKOM

dhopme

Pemenue 3amau

JlnHelHbIe onepanuu
HaJl MaTpULIAMHU.
TpancrionupoBaHue
MaTpul. Y MHOKEHHE
MaTpHUI]

Pemenue 3agau

KonrtponbHas padora
Nel

Pemenue 3agau

Brruncienne
OIIPENECITUTENEN.
OO6parnas maTpuria.
Pemrenne MaTpuyHbIX
YPAaBHEHUM.

Pemenue 3agau

MarpuuHslii METON
pEILIEHHS CUCTEM
JIMHEMHBIX
ypaBHeHUU. MeTton
Kpamepa

Pemenue 3agau

Meron I'aycca

Pemenue 3agau

KonTponbnas padota
Ne2

Pemenue 3agau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brramcnenue
KOOpJMHAT TOYEK B
oO1eit 1eKapToBOM
CUCTEME KOOpJUHAT.

Pemenue 3agau

10.

CxansipHoe
MIPOU3BEECHUE
BEKTOPOB

Pemenue 3amau

11.

BekropHoe u
CMEIIaHHOE
MPOU3BEICHUS
BEKTOPOB

Pemenue 3amau

12.

KonTtponsHas pabora
Ne3

Pemenue 3amau




13. | VYpaBHeHHs npsMoit Pemenue 3amau 1 5
Ha IJIOCKOCTH.
14. | 3amauu Ha IPAMYIO Pemenue 3amau 1 5
Ha IJIOCKOCTH
15. | IIpsimast ¥ TUIOCKOCTH Pemtenue 3amau 1 6
B IIPOCTPAHCTBE
16. | KontponbHas pabota Pemenue 3amau
1 6
N4
Bcero 17
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 maux Ne
No HamveHoBanue 1a6opatopHbIX padot TpynoeMKoCTh, | MpakTUUYECKOH | pa3mena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padoTa 00yJIarOmIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Busbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 2,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHuecKoro MmaTepuania
27 27
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomanmaee 3amanue (J13) 8 8
KontposbHble paboTsl 3a04HnkoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMN 7 7
arrectanuu (I1A)
Bcero: 57 57

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




Y4eOHO-MeTOINYEeCKHE MaTepualibl JUIsl CAaMOCTOSITENFHOW paboThl 00y4aromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI

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

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OndIMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)

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

TUHEHHOH anrebpe: Yueo. mocooue / [Tox pen. 1.B.

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

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

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMETpUHU U OBC Jlaup
m/book/58162 JIMHEHHOM anreOpsl. [IIEeKTPOHHbIH pecypc] —

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

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

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

JIanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. Y. Hauana nuHeiiHO# anreOpbl u OBC Jlanb
m/book/71997 aHaIMTHYECKasi reoMeTpust : yueObHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. MBanos, O.

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

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIMTHYECKAS 9BbC Jlaun
https://e.lanbook.c | reomeTpus : yuebroe ocobue / A. M. Uenesa, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e usj-e, ucnp. u 101, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, Jl. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
om/book/58162 JMHEHHON anreOps : yueOnuk / J1. B. Bexiemuries. —

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

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

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

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

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

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



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

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

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

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

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

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anre6pa: yueGHOe
00de/430892 noco6wue aus By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTtu «MHTepHeT», HEOOXOOUMBIX il OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

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

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 0O€CHEUeHHs,, HCIOJIb3YEeMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

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

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

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

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

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl



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

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

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

2 | YueOHas ayauTOpus AJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'acrenno, 1. 15,
CEMHUHAPCKOI'0 TUIIA, IPYIIOBBIX U UHAUBUYaIbHbBIX
KOHCYJIbTAl[U}, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEJICTBA O0yUEHUS, CIyKaIUe ISl
IpeJCcTaBiIeHUs yueOHOM nHpopmMay 60IbLION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHS IPOMEKYTOYHOMN aTTeCTaIluU

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKu ypoBHS ¢()OPMUPOBAHHOCTH KOMIETEHIINN

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3J1araerT,

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

— yMeTno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeIMaTN3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

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

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«BAuTEHOY — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCATCIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHBIC TTOJIOKEHUS;

— JIEJIAeT BBIBOJIBI U 000OIECHMS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

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

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIIHLHOY .

— UCIIBITHIBACT 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GauTEHO»
HallpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynaHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIICHU;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIEHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIIPABIICHUY;
«HE 3aYTCHOY

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

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

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

Ne i/t

[Tepeuens BonpocoB (3a7ay) A5 SK3aMeHa

Kon
WHJMKaTopa

3aganue 1.

OTBer:

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

OtBer: 20+37i

2) BepHo sn yTBepkacHUE: «/lelicTBUTENbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCelN B ayireOpandeckoit popme
3aIlMCH paBHA MTPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCcTEe
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMILUIEKCHBIX 4HceJl B ajredpamveckoil ¢gopme 3anmucu

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

3amanue 2.

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

Otsert: 19+17i

YK-2.3.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno nmu yrBepxkaenue: «JlelicTBUTENbHAS YacTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«JleicTBUTEJbHAS 4YacTh TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD IPOU3BEICHUEC KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXkMUTeNEN». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCes B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/ISAETCS KaK Pa3HOCTh
NMPOM3BeIeHUs1 [IeCTBUTEIbHBIX 4YacTeld M MPOM3BeICHUs!
MHHMMBIX YaCTel COMHOXKUTEJIE?).

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

OtBet: 52-77i

2) BepHo mm yTBepkaceHuUE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hpopme
3alMCH BBIYUCIIAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
cOMHOXHUTeNEen». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
AeMCTBUTEJbHBIX YacTell U NMPOM3BeACHUSI MHUMBIX YacTel
COMHOKUTeJIe»).

3amaunue 5.

1) BbIYKCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anrebpandeckoii popme 3anucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil Gpopme 3amucu MOXKET ObITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IPOU3BEIEHUS MHOrOwIieHoB» OTBer
apryMEHTUPYUTE.

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

3anaHue. YK-2.V.1
1) BbIYHCIUTH POM3BEICHNE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBer: 35((‘05‘5 + isin E) = 35i
2) Bepuo num yrBepkacHue: «JIas BBIUMCICHUS IPOU3BEIACHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anredpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHUM NPOU3BEJACHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOMN popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT YMCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3ananue. VK-2.V.3
1) BbIUUCIUTH YacTHOE KOMILJIEKCHBIX qHUCe B
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Z, 1O(cosytising)
Z, 5(cos—+izin—
2 5(cosZ+izinT)
T a - T = a
OtBer: 2 (EDSE +i smg) =43+
2) Bepno nm yrtBepkaeHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3ynbTaTaMu JEICHUS MOIYJIS JISIUMOT0 Ha MOIYJh JETUTEIS
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTBer
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«[Ipu BBIYMCIEHHH 4YACTHOI0 KOMILIEKCHBIX YHCeJl MOIYJb
pe3yJbTaTa SIBJSIETCSl pe3yJbTaTaM JeJIeHUus1 MOAYJIsl IeJTMMOro
HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak Ha3zpiBaercs (hopma 3anucu KOMIUIEKCHOTO YHCIIa, HMEFOIIast VK-2.B.2

BUJ 7=|z|-(cos@+ising), KaK HAa3bIBAIOTCS B ATOMW 3aluUCH [z| U @?

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




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

Pe3ynbpTaT KaKoi onepanuy HaJ KOMIUICKCHBIMA YMCIIAMH MOYKET
OBITH 3aIIHCAH B BUJE

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

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

YK-2.3.1

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

VK-2.V.1

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

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

2) Kakyro ¢popmy 3amucu 4ucia Bl HCHoIb30Ban? OO0CHYiiTE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3aIIUCH M AeificCTBOBATH 10 CJ1eYI0IeMy NPaBHIy: IPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BO/IMTCS B 3Ty CTelleHb, APTYMEHT YMHOKaeTcs Ha
NoKa3aTeJib CTeleHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gopmy 3anucu, To
Heo0X0AUMO B IaHHOM cjay4dae 12 pa3 yMHOKUTH YHCJIO CAMO Ha
ceos.

3ananue 2.
1) KowmrmuiekcHOe YnCIio Z 3aIiCcaHo B alreOpanyecKon U B
TPUTOHOMETPHUECKOH opmax:
13 w

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

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

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#TE
CBOI1 BBIOOpD
Otger: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeleHb 0oJee
PALHMOHAJIBLHO HCII0JIL30BATH TPUTOHOMETPHUYECKYI0 (hopMy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeNeHH.
Ecian xe ucnosab3oBath ajredopanyeckyro ¢opmy 3anucu, To
He00X0IMMO B JaHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCOJIL30BAaTh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHHS)

YK-2.¥.3




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

2 -2
0 e )
OTtBerT:

10 -3 17
C:(—m 21 —21)

2) BriOepuTte u3 crucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISl PEIICHUS TaHHOW 3a/1a4H.

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

Otser: b) Wolfram Mathematica

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

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPbIE MOT'YT
OBITH IPUMEHEHBI JUIs pEIICHUs] JTaHHOW 3aJ1auH.

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

Oteer: b)  Wolfram Mathematica

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

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

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crniricka u@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3aJa4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

VK-2.B.2




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aa4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

7 13 17
C:(—M 24 —25}

2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT
OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

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

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

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

2 X(4A)=
OTtBer: 8A

VK-2.3.1

10.

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

VK-2.V.1




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

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

OBITH MPUMEHEHBI JJI pelIeHus JaHHOM 3a1aun. OO0CHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b11011 HA0OP MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rne

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka Hu(ppoBble CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

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

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

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

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI U1 pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BIYMCJIEHUSIMH U
BH3YAJIbHBIM COIIPOBOKICHUEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

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

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIs1 pelieHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

_ _ 2 3
= o= )

OrtBer: L 14
A8 = (—2 11)

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

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYAIOLIEe
00J1b1101 HAOOP MaTeMaTHYeCKUX GYHKIMHA B TOM 4YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJiredpbl, OPUEHTUPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4to0bl BHIYUCIUTH ONpeeuTe] b BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeIeHHUs 3JIEMEHTOB IJIABHOM INATOHAJH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

OrtBer: -22
2) OO0oCHYIHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4To0bl BBIYHMCIMTH ONpeleuTe/] b BTOPOro MOpsiaKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpenenuTens 2-r0 MOPsIKa MATPUILBI
1 —3‘

s

OtBeT: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

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

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

is el
—14 —§

VK-2.V.3



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

OtBert: 0
2) OO60cHYyiTE KaK BBIYHCIHTD OMPEAEIUTEH BTOPOTO HOPSIIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh MNPOU3BeeHHE JJEMEHTOB BTOPOii (M000UYHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenuteib 2-ro MOPsIKa MaTPHUIIBI
o 3l

10 3

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
HeO0X0AUMO U3 NMPOU3BeeHUs 3JIEMEHTOB IIABHOM IUATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

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

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




OBI OZJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHHas
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takue cTPOKU MATPUIIBI HA3LIBAIOTCS JIMHEHHO
3aBMCUMbIMH

15.

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

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOIIEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
o6partHas K A™Y).

YK-2.¥.3

16.

3anmanue 1. Haittu matpuny X u3 ypapaenust A * X = B, rue
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

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

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

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

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

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

4= (3 —?] 5= (29 19)

Otger:
_ {5 4

xX= (_2 _1)

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

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

VYK-2.B.2

17.

Kak Ha3piBaeTcs cuctema anredpanyeckux ypaBHEHUH, KakI0€ U3
KOTOPBIX SIBIISECTCS JIMHEHHBIM?

Oteer: Takas cucremMa ypaBHeHHIl Ha3bIBAeTCA CHCTEMOM
JIMHEHHBIX aJredpanvyecKkux ypaBHeHUil

VK-2.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OTBer: MeToabl pelieHUsI CHCTEM JIMHEHHBIX aJIredpandecKux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

YK-2.V.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrsi CUCTEMbI JTMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPHUIIbI CUCTEMBI PaBEH HYIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPAaBHEHHI) MOI'YT
NPUMEHSATHCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyecKuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJPaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHul ["aycca, npyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NMPUMEHATHCH MPHU YCJIOBUH, YTO MATPHULIA CUCTEMBI
KBaJIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

VYK-2.B.2

21.

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

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

YK-2.3.1

22.

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

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOpPAUHAT.

YK-2.V.1

23.

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

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

YK-2.V.3

24,

UYro Takoe BeKTOp?
OTtBeT: BeKTOPOM Ha3bIBAETCH HANPABJICHHBIN 0TPE30K.

VK-2.B.2

25.

Kaxk Ha3bIBaeTcst BEKTOp, Ha4au0 KOTOPOro COBIAIAET C €ro
KOHIIOM?

OTtBer: BekTop, HAYAJI0 KOTOPOI0 COBNAAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoii popmyiie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?

YK-2.V.1




OTtBer: CkajsipHOe NPoM3Be/leHNe BEKTOPOB ONpeae/isieTcs 1Mo
dopmyae |dl = |b| = cosa

27.

[To xakoit popmyre BHIYUCIAETCS CKATSIPHOE MPOU3BEICHHE

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

OtBer: CkajnsipHoe npou3BeJeHHe BEKTOPOB OMNpe/esisieTcs Mo
‘l)opMy']-[e a.t' b.t' + a}'b}' + ﬂ’zbz

YK-2.¥.3

28.

[To kakoit popmyIie BEIYUCISAETCS BEKTOPHOE TIPOU3BEICHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BeAeHHE BEKTOPOB ONpPeEAeIAeTCs 10

dpopmyie
i j ok

oM 5

VK-2.B.2

29.

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

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

YK-2.3.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOii?
Oteer: PaccTosiHne 0T TOYKM 10 NPSIMOM PaBHO VINHE
NepHeHAUKYJIsIpa, ONYIEHHOI0 U3 JAHHOH TOYKH Ha NPAMYIO.

YK-2.V.1

31.

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

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

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOH C  YIJIOBBIM

kod(uUImeHTOM

Ortser:

¥y=-1,25x+6,5

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

OtBer 3ammcaTh B BHUAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM
K03 ULHEeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocCTaBUTh YpaBHEHUE MNPSIMON MPOXOASAUIEH uepes
x+le y—-9

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

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

¥y=1,25x—1,75

3aganne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASIIeH uepes

YK-2.V.3




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

OrtBer:

¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

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

¥y=-—1,25x+4,75

32.

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

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

VYK-2.B.2

33.

Chopmynupyiite  HeoOXoauMOe U JOCTAaTOYHOE  YCIOBHE
napauieIbHOCTH MPSIMON U TIJIOCKOCTH.

OTtBer:

Jlns Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM HMapajiiejbHbI,
He00X0AMMO H [J0CTAaTOYHO, UYTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH ¥  HANPaBJSIOIIMA BEeKTOp MNpsAMOid ObLIH
NneprneHInKyJISAPHBbI.

YK-2.3.1

34.

KakuM ypaBHeHHEM ONMCHIBaeTCsA MpsAMas, MPOXOASNIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAOMIUNA BEKTOp ¢
koopauaatamu (I, m, n)?

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

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

YK-2.V.1

35.

Kakum YpaBHCHHUEM OIMUCBIBACTCA NIpAMasd, IpoOXoasdlias 4cpes3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

Y1, Z1) ¥ (X2, Y2, Z2) ©IMeeT BUJL

YK-2.¥.3

36.

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

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

VK-2.B.2

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMbIMU?

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

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

COs@ =

NPSIMBIX

VK-2.3.1




38.

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

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

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

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

YK-2.V.1

39.

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

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

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

VK-2.V.3

40.

Hanumure KaHOHUYECKOE YpaBHCHHC 3JIJIMIICA.

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

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHNYeCKOe ypaBHEHUE THIIEPOOPHI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

VK-2.3.1

42.

Hanummre kaHoHNYeCKOe ypaBHEHHE MapadoIibl.
OtBer: KanoHnYyeckoe ypaBHeHHe Napa®oJibl UMeeT BUJL
y:=2px

YK-2.V.1

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

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

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

Kon
WHJUKATOpa

Y4eOHBIM MJITAHOM HE NPEAYCMOTPEHO

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

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUSI KYypCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
} KypcoBOil paboThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

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




A_(“n ﬂ'f1:)

Gy Gl

E¢  anrebGpamueckoe
JIOITOJTHEHHE Ass
paBHo...

2) -ay,

3) ay

4) —a,,
OrtBer: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

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

(Muctpykuus: IIpounrtaiiTe TeKcT, BbHIOEpHTE

IIPaBUJIBHBIM OTBET U 3alMILUUTE APTyMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.B.2
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MATPHIbI CHCTEMbI PaBeH
KOrza... PaHry pacuIiMpeHHON MaTpPHIIbI
CHCTEeMBI
3) panr pasen 0
4)  pamnr pasen 1
OrtBer: 2)
(Unctpykuus: Ilpountaiite TekcT, BhIOEpUTE
IPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JIi1si BEKTOpOB @ b | 1) BeKTOpHI MepHEeHIMKYISPHEI YK-2.3.1
BBIMOTHSIIOTCS 2) BEKTOPbI MapajliebHbI
YCIIOBHS: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OIHOM
IpsAMOit
by by b 4) BeKTOpHI JIeKAT Ha OJHOH TNPAMOI
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TlpounTaiite TekcT, BhIOEpHTE
NpaBUJIbHBIE BAPHAHTHl OTBETOB U 3AIMILUTE
apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)
Bekropnoe 1) KomnMHeapHOHW IIOCKOCTH, B KoTtopoi | YK-2.V.1
MIPOU3BEICHNE JIeKaT IEPEMHOKaeMbIe BEKTOpa

BEKTOpOB @ U b — 310

BEKTOD. ..

2) TepNeHIHMKYJISPHbI TJIOCKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOYKAEMbIX BEKTOPOB
OrtBert: 2)

(Uuactpykius: [IpounTaiite TEKCT, BBIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

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

IPSIMOM, IIPOXOASILEH




V42 z+4

qyepes TOUKY 2) _¥y¥e
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NePICHIUKYIAPHO 3) = =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpyknus: IlpounTaiite TEKCT, BBIOSPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.¥V.3
D (7 2)
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G 5
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKCT, BBIOEpHUTE
IIPaBUJIBHBIN OTBET W 3alMIIMTE apTyMEHTBHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




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




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IlpountaiiTe TEKCT, BHIOCPHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
npoxonasAme  uepes p) 22 xm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykums: IIpounTtaiiTe TEKCT, BBIOEPHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
Skcrentpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neicTBUTEIBHON OCBHIO YK-2.V.1
OtHOowmenne —
a

2) aCHUMIITOTOM




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

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brrauciauts

)63

OtBet: 2)

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

000CHOBBIBAIOLIHE BEIOOP OTBETA)

YK-2.V.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3 (2:3)

4) (2,5

OtBer: 2) 4)

(Muctpyknus: IlpounTaiite TeKCT, BbIOEpUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

YK-2.¥V.3

24

[Mpsmassy = 2X + 5

obpazyer ¢

1) w9
2) t9(-2)

YK-2.B.2




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

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

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




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

Wuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa YK-2.¥.3
PEIICHHS] CHCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Uuctpykuus:  IlpounTaiiTe  TEKCT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmoil
MO3UIMH, JaHHOW B JIEBOM CTOJOIIE,
noa0epuTe COOTBETCTBYIOIIYIO MO3HIIUIO
(WM HECKOJBKO COOTBETCTBYIONIMX) B

IIPaBOM CTOJIOIIE)

Pemmre marpuunoe Haiitu matpuiy X u3 ypaBHenus A #X = B, | VK-2.B.2
ypaBHEHHE. rae
Boinonnute -1 2 -9 —4

A= B=
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OrneHuBaHNe TECTOBLIX 3aJaHUN:

- 3ajgaHne KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | OayyiomM, HEBEPHBIN OTBET WMJIM €r0 OTCYTCTBHUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THIMAa C BHIOOPOM HECKOJIBKMX BAapUaHTOB OTBETAa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPHI U TIPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMbIe MPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 6aHHOM, CCJIN JOIMMYIICHBL OIIMOKY MJIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (ITO3MLIMH M3 OJHOTO CTOJOLA BEPHO COMOCTABICHBI C
HO3ULUSAMH ApYyroro ctojbua). [lonrHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKAHMIO M MOJHOTE. [IpaBHIBbHBINA OTBET 3a 3aJaHHE OLCHHWBAeTCA B 3
Oayia, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHANKATOPOB, XapaKTEpU3YIOIUX AdTanbl (HOPMHUpPOBAHHUS KOMIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroauueckue yKkazaHus Ui 00Y4arOIIUXCs IO OCBOGHUIO TUCIUTLIMHBI

11.1. Metoauueckue yka3zaHUs [ OOYYalOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmMompeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITOTHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYIO U MHPOpMATMOHHYI0 (QyHKIMU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOU o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMH JUCIHILTHTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJy4eHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEMO/IaBaTEIIEM;

— pa3BuTHE MNPOQECCHOHANBHO-IETIOBBIX  KAuecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIONy4YeHHe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAyKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKECHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJyYeHHE TOYHOTO TOHWMAaHUS BCEX HEOOX OIMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClIaiiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMpH MPOBEICHUU KOPOTKUX JHUCKYCCUU 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 10 JUCITUTIIIMHE.




CrpyKTypa npeiocTaBieHusl JEKIHOHHOTO MaTepyaa:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.
— J10oKa3arenbCTBO TEOPEMBI.
—  HMmoctpupyromue npumMepsl.

11.2. Metoauueckue yka3zaHus JUIsi OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHSITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHuszanuu yueOHOro
npoliecca, 3aKII0YalonIascs B BBITOJIHEHHH 00YJalOUIMMHUCS M0/ PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUW U HABBIKOB, OITBITA TBOPUYECKOH JCITCITLHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUAIOIIUMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIESTEITFHOCTH 110 U3y4aeMOU UCHIUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS TIPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHWe, pacIIupeHHe W JeTalW3alis 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENILHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4eOHOM
JUCIUILIINHBI,

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHA HAYUMHAIOTCA C 3alHCH B OKypPHaT MpPENoJaBaTels
MPUCYTCTBYIOLUX CTYACHTOB. 3aTeM OOBSBIISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IperoaBaTens YMTaeT yCIOBHE 33JaYll W MpEJIaraeT CTYACHTaM CaMOCTOSITEIHHO
PeLuTh 3aj7jauy, UCIIONb3Yys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTYIACHT NpPaBWIBHO PEIInIT
3ajady, OH moay4aer 5 OamnoB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIbIO NMpenojaBaTes,
TO moiy4yaer 4 Oayta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIOYAs OLIEHKY
MOCEIaEMOCTH) TepeBoasATCsS B OoHychl (kadecTBo) or 0 mo 5 GamioB. Dtu OOHYCHI
n00aByIsIOTCS K 0011el cymme 0ayioB B paMKaxX MOJIYJIbHO-PEHTHHTOBOI CHCTEMBI.

CryneHtaM BbIIaeTCs JIOMallHEe 3aJaHHe B BHUJAE 3aJad, KOTOpbIE OHU CHAIOT B
YCTaHOBIJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

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

Jns oOyyaromuxcst 1Mo 3a04yHOM ¢opMme O0ydeHus, caMocCTOsITeNIbHass paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BHIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOydaromierocs: (GhopMHupyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHWM, 00eCrednBaeT BBICOKUMN



YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘IeHI/I$I, OMOTacT IMOJYYUTHL HABBIKU [MOBBIIICHUA
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroluxcsi, OCYIIECTBIIEMOTO B TE€YECHHE CEMECTpa C IIeJIbI0 OIEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B teuenue cemectpa B cucreme auctaHmuoHHoro oOyudenus ['YAII B d¢opme
TECTUPOBAHUS TPOBOMAATCS JIBE€ NPOBEPOUYHBIE pPA0OTHI MO PEUICHHWIO 33aJad M OAHH
TEOpeTUYecKuil onmpoc (mepedyeHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucTeMe JUcTaHIMOHHOro ooyuenus I'Y AlII).

Pe3ynbTathl TEKyIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM  arTecTanMd (P HMCIOJb30BAaHUM  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIH BUJ KOHTPOIS OICHHBAeTCS B Oamnax, U3 KOTOPBIX (QOpMHUpYETCs
WTOTOBBIN PE3YIIBTAT).

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTECTaIUU.

[IpomexyTouHas  arrectauus  OOydYalOIIUXCS  MpeAycCMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JalomUMCs B TIpOIecCe
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSITENEHOM paboThl, CIIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs] MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALMOHHOM CECCMM M 3aBEepIIaeTCs aTTEeCTAlMOHHON OLEHKOM «OTIUYHOY,
«XOPOIIOY, «KYTOBICTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK MpHU MNPOBEJECHUU MPOMEKYTOUHOM aTTECTAllMU OCYILECTBIISIETCS B
COOTBETCTBUU C TpeboaHusiMu I[lonmoxkenuit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOydaromuxcs mo mporpamMmmam BBICIIETO
obpazoBanusi» u «O MOIYIHHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa y4eOHOW pabOThI
ctyneHtoB B 'Y AIIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




