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AHHOTaUs

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

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-2 «CrocobeH ompenensaTh Kpyr 3aad B paMKaX MOCTABICHHOW IENH W BHIOWPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

ConepxaHue JHUCHMIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMILUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEHHBIX YpaBHEHUM, JIMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMeTpHEi.

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

[IporpamMmMoil AMCHMIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE BHUIbl KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMEeHa.

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

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS O JUCIUILTAHE
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 O0pa3oBaHUS COBPEMEHHOTO  CHEIHMANUCTa W HU3y4yaer
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; IO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIIEHHOCTh, OPraHU30BaHHOCTH IMPHU
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 KyIbTypHI.

Matematuueckue METOAbl HCCIEAOBAHUS, MOJEIUPOBAHUS, MPOCKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
Y TeXHHUKE. B 3HaYNTENbHOI CTEeNeHN 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHHUS KOHKPETHBIX 33/1a4 CYHIECTBEHHO PACHIMPSIOTCS,
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 JUCIHILTAHE
saBigeTcs (HOpPMHpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIIero oopazosanus (nanee — OIT BO).

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

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIUSIMU WM UX YacTsAMH. KoMmneTeHIMM 1 WHAMKATOPhl UX JOCTHXKEHUS MPUBEIEHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHMSI

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

VYK-2 Cnocoben
OTIPEIENIATh KPYT
3aja4u B paMKax
IMOCTaBJICHHOM 1IN
U BBIOMpAThH

VK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS JIIIS
pelIeHrs TOCTaBIEHHBIX 3a7a4
VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 [TOCTABJIEHHOU
ey U GopMyJIupoBaTh 3a/1a4M, KOTOpPbIE
HEOO0XOAUMO PELIUTD IS €€ JOCTHKEHUS
ONTUMAJIbHBIE
YHuBEpcabHbIE CHIOCOBBI X VYK-2.¥.3 ymeTs BbIABUTATh AIbTEPHATUBHBIC
KOMIIETEHIIUH BapHUaHTHI AEUCTBUH € 1eJIbI0 BBIOOPA ONTUMAIIBHBIX
pelIeHus, UCXOAs U3
CIOcO0OB peLIeHUs 33a4a4, B TOM YHCJIE C IOMOIIBIO

JICHCTBYIOIINX

HpaBOBzIX HOPM 1U(POBBIX CPEICTB

MMEIOIIUXCS ’ YK-2.B.2 BnajeTh HaBbIKaMu BbIOOpA ONTUMAJILHOTO
crioco0a perreHus 3aa9 ¢ y4eTOM UMEIOITUXCS

pecypcoB u

YCJIOBUU, PECYPCOB U OTPAHUYEHUI

OrpaHUYECHUN




2. Mecro nucuurumHbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IPH
U3y4EHHH B By3€ KaKUX-THOO0 AUCLUIUINH.
3HaHUsl, MOIYYEHHbIE IPU U3YyYEHUH MaTepuaia JAHHOM IUCUUIUIMHBI, 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 JMCHUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M pacrpeieiiCHUe 3TOH TPYAOEMKOCTH 10 CeMeCTpam) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMkocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3

Oobwan mpyooemKkocmep oucyunIuHsl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (I13), 34 34

qac

naboparopusie pabotsl (JIP), (dac)

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

HK3aMeH, (4Jac) 54 54
CamocmoamenvHnas paboma, Bcero (dac) 22 22
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3auy, OK3. OK3.
OK3.%%)

* Kk
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. CopneprxaHue JUCLUIUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUIUIMHBI 10 pa3/ielaM U BUIaM 3aHSATHIL.
Paznenbl, TeMbl TUCHMIUIMHBI U UX TPYA0EMKOCTh MPUBEAEHBI B Tabu1e 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexwma | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 2

Paznen 1. KoMriekcHbIe 9nciia ¥ MaTPHIIBI 3] 8 4
Paznen 2. Cuctemsl TUHEHHBIX YpaBHEHUH 3] 9 3
Pasnen 3. JIuneitnble npocTpaHcTBa 5 0 3
Pasnen 4. Bekropsl 6 8 3
Paznen 5. [Ipsimast Ha TIIOCKOCTH 4 4 3
Paznen 6. [IpsiMast v TIIOCKOCTh B MTPOCTPAHCTBE 4 5 3
Pa3znen 7. Kpusble BTOporo nopsaka 3 0 3
Htoro B cemectpe: 34 34 22




Htoro 34 34 0 0 22

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npoeCCHOHATIBHON 1€ TEIbHOCTBIO.

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

Tabnuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO UK
Howmep paszpena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IlonsATHE KOMILIEKCHOIO 4Kcia. JIeWCcTBUSA Hal KOMIUIEKCHBIMU YKCIIAMH B
anrebpanveckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIaMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO uncia. (2 gaca)
[lonsatne marpunbl. JIuHelHble omnepauuu Hajg Marpuuamu. JIuHelHas
3aBUCMMOCTh W HE3aBUCHMOCTh MAaTpull. TpaHCIOHMPOBAHHWE MATPUL.
YMHOXeHHE MaTpull. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0partHas MaTpuna. Pemenue npocreimmx
MAaTpuU4HbIX YypaBHEHUH. MaTpuuHbli METOJ PEIICHUS JMHEHHBIX
ypaBHeHUH. (2 Jaca)
Meron Kpamepa. Merox I'aycca. (2 gaca)
CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBIE BEKTOPHI KBaJAPAaTHBIX MAaTpHIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHIl (2 "aca)
3. JIlunelinple mpoctpaHcTBa. OmpezneneHue W npuMmepsl.  basuc u
koopauHatel. JluHelHble  TpeoOpa3oBaHus. Marpuna — JIMHEHHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeltHble onepanuu
HaJ BekTopamu. JInHeitHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
Cucrembl KOOPJMHAT HA MJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ TPOM3BECHIE BEKTOPOB. BEKTOpHOE MpOU3BEIEHNE BEKTOPOB.
CMerniaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
S. VYpaBHeHMs] NpsIMON Ha TUIOCKOCTH. 3aJjaud Ha COCTaBJIEHHE ypaBHEHUI
npsiMoid. (2 Jaca)
Yros Mexay NpsSMBIMU Ha IJIOCKOCTH. PacCTOsTHUE OT TOYKHM 10 MPSAMOU Ha
TI0CKOCTH. PaccTosiHue Mex 1y napauienbHbIMU NPsIMBIMH. (2 yaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpocTpaHCTBE. (2 yaca)
VYroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHne Mexxay nmapajielbHbIMU IUIOCKOCTSMH. PaccTosiHue oT TO4KH
JI0 TIPSIMOY B MPOCTPAHCTBE. (2 yaca)
7. Onnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHUBOWH BTOPOTO
nopsaka. KanoHnueckue ypaBHeHuUs: KpUBOM BToporo nopsjka (3 Jaca)

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

Ta6muma 5 — [IpakTHdecKue 3aHsITHS U KX TPYJ0EMKOCTh



N3 Hux Ne
@OopMBIIPaKTH o
Ne . Tpynoem- | mpakTHUECKOU | pas3zaena
i Tembl npakTHUECKUX 3aHATUI HeCKHX KOCT, (4ac)| MmoaroToBKu, | AuCHUI-
3aHATUN
(gac) JIMHBI
Cemectp 2
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YHCllaMU B aJireOpanvecKkon 3aa4y 9 1
dopme. Tpuronomerpudeckas
dbopMa KOMIUIEKCHOTO YHCIa.
2. | JledicTBUS HaJ KOMILJICKCHBIMU Pemenue
quciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (opme
3. JIuHeiiHbIe onepanu Hajl Pemrenue
MaTpHUIAMH. 3a1a4y 9 1
TpaHcrioHMpOBaHUE MATPUIL.
YMHOKEHUE MATPHI]
4. KonTponbnas padora Nel Pewenue 2 1
3a/1a4
5. Brruucnenue onpenenureneu. Pemenue
OO6parnas matpuiia. Pemenne 3a1a4 2 2
MaTPUYHBIX ypaBHEHUI.
6. MatpuyHbIi METO]T PEIICHUS Pemenne
CUCTEM JIMHEHHBIX YpPaBHCHUH. 3a7a4 2 2
Meron Kpamepa
7. Meron I'aycca Pemenne 2 2
3a/a4y
8. KonTtponsHast pabora No2 Permenne 3 5
3a/a4y
9. PasnosxeHne BEKTOPOB 110 Permenne
6a3ucy. Beruucnenue 3a1a4y
KOOPJMHAT TOYEK B 001IeH 2 4
JIeKapTOBOI cucteme
KOOPJIMHAT.
10. CkansspHO€E TPOU3BENCHUE Pemenue 2 4
BEKTOPOB 3a/1a4y
11. BekTopHOe u cmemanHoe Pemenune 2 4
MIPOU3BEJICHNSI BEKTOPOB 3a/1a4
12. KonrtponbHas pabora Ne3 Pemenue 9 4
3a/1a4y
13. VYpaBHeHUs IpsAMOiL Ha Pemenue 9 5
TJIOCKOCTH. 3a/a4
14. 3ajaun Ha IpSMYIO Ha Pemenne 2 5
IJIOCKOCTH 3a/a4
15. [IpsiMas 1 IIOCKOCTH B Pemenne 2 6
IPOCTPAHCTBE 3a/a4
16. KonTponbhas padota Ne4 Pemenue 3 6
3a/a4
Bcero: 34

4.4. JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue 1abopaTtopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux Ne
PaKTHUYECKOH | pazzaena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTrenbHas padoTa 00yJarommXxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrositensHOl paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
8 8
nucuuriabl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13) 4 4
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 3 3
attecranuu (ITA)
Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B

.. 7-11.

6. IlepeyeHb EUATHBIX M JICKTPOHHBIX YICOHBIX U3aHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komuectso
SK3EMIUTIPOB B
U gll_ﬂilrl))/ec bubnuorpaduyeckas ccpiika oubnmiorexe
(KpoMe AIIEKTPOHHBIX
AK3EMILIIPOB)
VIK 514 BBK Bexnemuriera JI.A., [lerposuy A.1O., UyGapos 1.A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHO# anreope: Yue6. mocobue / [Tox pexn. 1.B.




Bexnemumiena. — 2-e u3g., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.

YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Awnanurnueckas reomerpust: yuaed. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoii reoMmeTpuu u OBC Jlanb
m/book/58162 TMHEHHOH anreOpsl. [INeKTpOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemurera, JI.A. COOpHUK 3a1a4 M0 aHATUTHIECKOM 9BC Jlaus
m/book/72575 TCOMETPHH U JIMHEHHOM anredpe. [DNeKTpoHHBIH pecypc]

/ JI.A. bexnemumena, J1.B. beknemumes, A.1O.

[TerpoBuy, U.A. UybapoB. — Dnekrpon. gan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. Y. Hauana nuHeiHo# anre6psl u SBC Jlaus
m/book/71997 aHaINTHYECKas reOMeTpusl : yueOHoe mocobue / A. 1.

HosukoB. — Mocksa : DUBMATIIUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanp
om/book/115483 CTYIICHTOB BY30B : yuebHoe nmocodue / 1. B. UBanos, O.

K. UBanosa, O. A. OkxyHeBa, H. A. TonueHHUKOBA ; OA

penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomeTpus : yuebHoe mocobue / A. M. Uenesa, I1. 1.
om/book/152265 IMpunyrxkas, . 1. YepHsix. — 5-e u3a-e, UCOp. U A0, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JMHEHHOU anre6ps : yuebnuk / /1. B. Bexiemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beiciias MmaTemaruka. JInHeiHas OBC Jlanb
om/book/48192 anredpa ¥ aHATUTUIECKasi TeOMEeTpUs : yueOHOe mocooue

/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —

208 c.
https://urait.ru/bco | Juneitnas anrebpa v aHATUTHYECKAst TEOMETPHS:
de/436467 y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.

I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; moj

penakuueii E. I'. IInotHukoBoil. — Mockaa:

M3narensctBo HOpaiit, 2019. — 340 ¢
https://urait.ru/bc | Cabutos, U. X. Jluneiinas anrebpa u
0de/493221 aHaJIMTUYECKasi TEOMETPHS: Y4eOHOe TocoOue JIIst

By30B / . X. Cabutos, A. A. Muxanes. - 2-¢ u31.,

ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHamuTHYecKas reomeTpusi. COOpHUK 3aaHuil:

yaeOHoe ocodue /it 0akaiaBpuara U CrieluaInTeTa

/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBa :

WzparensctBo FOpaiit, 2019. - 110 c.
https://urait.ru/bc | JIyosiruna, E. H. Jluneitnas anredpa: yueOHOe
00e/430892 noco6ue s By30B / E. H. JIyGsruna, E. M.

BeuromoB. - 2-e u3a. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢
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7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILIMHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | YyeOnas ayauropus 1jsl 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH yin. T"acremno, a. 15,

CEMHUHAPCKOT0 TUIIA, TPYITIOBBIX U WHIUBUTYATbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectaruu. OcHamenue: Crienpanin3upoBaHHas MeOeb;
TEXHUYECKHUE CPEJICTBA OOYUCHUs, CITyKaITUe TS
npecTaBieHus yueOHoi nHopmanyu 60ab110M ayJUTOPHH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHHS

2 | YueOHas ayaAuTOpHS IS IPAKTHUECKUX 3aHSATHH, 3aHATHHA ya. 'acrenno, 1. 15,
CEMHHAPCKOI'0 TUIA, IPYIIOBbIX U MHAWBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHON
arrecranuu. OcHamenue: Crenuanu3upoBaHHas MeOeb;
TEXHUYECKHE CpeACTBA O0YUEHHUS, CITyKallue JUIs
npeacTaBiIeHus yueOHoM nHpopmay 60IbIION ayAUTOPUH;
MIePEHOCHOM HA0OP IEMOHCTPAITMOHHOTO 000OPYI0BAHHMS



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

10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOYHON aTTeCTallun

Bua npomexxyTo4HoM arrectanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHia
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmmua 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIAJICET CHCTEMOM CIIeIIMaTN3UPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JESITEIBHOCTHIO
HallpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasChb Ha 3HAHUSA TOJHKO OCHOBHOM
JTUTEPATYPHI;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3arpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB M O0OOIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— oOyJaroluiicss He YCBOWJI 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— J0IIyCKaeT CYIICCTBCHHBIC OILINOKH n HCETOYHOCTHU npu
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HAINPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apTyMEHTUPOBATh HayYHbIE ITOJIOKEHUS,;

— He (OPMYIUPYET BHIBOJOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS UITH UHBIC MATEPUATIBI.
Bormpocs! (3agaun) nist sK3amMeHa peIcTaBlIeHbl B Tadsmie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne i/t

Ilepeuens BonpocoB (3a7au) A1 3K3aMeHa

Kon
WHJMKaTOpa

3aganue 1.

1)

2)

BBIYucIuTh Npon3BeeHIEe KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otset: 20+37i

Bepno nu yTBepkaeHue: «JleiicTBuTenbHas 4acTh
MIPOM3BEICHUST KOMIUICKCHBIX YMCEIN B alNredpandeckoit popme
3allKCy paBHA MIPOU3BEACHUIO IEHCTBUTENbHBIX YacTel
COMHOXMUTENEN». OTBET apryMeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIeTCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh TNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJl B ajredopamyeckod ¢dopme 3amucu
BbIYMCJISIETCS KaK pa3HOCTh NPon3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTel
COMHOKHUTeJIei»).

3aganue 2.

1)

2)

BBIYMCIUTE MPOM3BEICHHE KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

Otsert: 19+17i

Bepno nu yrBepxkaeHue: «JlerMcTBUTENBHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alireOpanyeckon hopme
3alMCHU BBIYHCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JICCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOXHUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«/leficTBUTe/IbHAST 4YAaCTh MNPOU3BEICHHUA KOMILICKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb TNPOM3BEACHUS JACHCTBUTEJIBHBLIX YacTedl M
NPOU3BeAeHUS MHMMBIX YacTeil COMHOKHUTeEJIei»).

3amanue 3.

1)

2)

Boruncnute npousBeieHNe KOMIUIEKCHBIX YHCeN B
anredpanyeckoit popme 3anucu
(7 + 4i) = (4 — 3i)

Otset: 40-5i

Bepno 1 yrBepxkaeHue: «JleicTBUTENBHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3allUCHU BBIYUCIISECTCA KaK CyMMa IIPOU3BEICHUS
JICUCTBUTENIbHBIX YACTEW U MPOU3BEICHUSI MHUMBIX YacTei
COMHOXkMUTENEN». OTBET apryMEHTUPYHTE.

YK-2.3.1




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI YTBEP KIEeHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCH KaK Pa3HOCTb
NPoM3BeleHUs1 IeCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs:
MHHMBIX YacTell COMHOKMTEJIeH»).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OTtBer: 52-77i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIIMCHU BBIYMCIIACTCS KaK IPOU3BEICHNSI MHUMBIX 4acTei
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIETCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YAaCTh MNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJl B ajredopamyeckod Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NPon3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHUS MHMMBIX YacTel
COMHOIKHUTeJIei»).

3agadue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anucu
(94 6i)+(2—7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCET
B ajredpanyeckoil Gopme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCJICHHUSI NPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUDPYWTE.

Otgser: BepHo (IpH 3TOM HYKHO YYHTHIBATh, YTO i2= - 1)

3amanue.
1) BBIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCEI.

a, = S{cusE -I—:'s:'n;] n Z,= ?{cus;+ i s:'n;]

Or1Ber: 35((‘05‘5 + isin Eﬁ) = 35§
2) Bepuo nu yrBepkaeHue: «Jls BBIYUCIEHHS NPOU3BEICHUS

KOMIUIEKCHBIX ~ 4YHCeNl ~ HEeoOXOAMMO  3amucaTh UX B
anredpandyeckoM Bujie». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KICHHUE:
«IIpu BBIYMCICHUM TNPOU3BEJAEHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM dopme MOJYJIb pe3yJbTara

YK-2.V.1




BbBIYHMCJISAETCH KAaK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT Y CJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JaCTHOE KOMIIJIEKCHBIX qHcell B
TPUTOHOMETPUYECKOH (hopMe 3amucu.

Z, 1D(cas§+ i s:'ng]

T . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3+i
2) Bepno nm yrtBepkacHue: «lIpu  BBIYHMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apIyMEHT pe3yJibTaTa SBJISIOTCS
pe3ysbTaTaMu JeJIEHUs MOIYJIS JeIUMOI0 Ha MOAYJb JAEIUTEIs
U apryMeHTa JAeIuMOro Ha aprymMeHT jgenutens». OTBer
o0ocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpy BBIYHCIEHHM YACTHOIO KOMILIEKCHBIX 4HCe]T MOIYJb
pe3yJibTaTa ABJsSeTCsl Pe3yJibTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOro
HAa MOAYJIb JeJHTeJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTe]Isl U APTyMEHTA 1eJTUMOT0»).

YK-2.¥.3

Kak na3piBaercst popma 3armcu KOMIUIEKCHOTO YHCIIa, UMETOIast
BUJ Z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?

OtBer: ®opMa 3anHCH KOMILUIEKCHOT0 YMCJIa, MMEIOIIAS BU
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I/1e |Z| —
MOAYJ1b KOMILUIEKCHOTO YHMCJIA, ( — APTYMEHT KOMILJIEKCHOI0
yHCcIa

YK-2.B.2

Pe3ynpTaT Kakoil onepanuu HaJ KOMIUJIEKCHBIMU YUCIIAMH MOYKET
OBITH 3alIMCaH B BUJIC

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

Oteet: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALMS
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

Pe3ynprar kakoi onepanuy HaJl KOMIIEKCHBIMH YUCIIaMHU MOKET
OBITH 3ammcaH B BUIE |Z1]:[Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALMS
JAeJIeHUs KOMILUICKCHBIX Yices Z1 U Z2.

YK-2.V.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHYECKOH hopmax:

W3 1 T
g = ?+ i E = 'L{cusE+:'5:'nE]
Hatinute 12-10 cTenens uncia Z
OTtset:1

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBau? O0ocHyiiTe
CBOM BBIOOP

Otget: [Ipn Bo3BeTeHNH KOMIIJIEKCHBIX YHCE B CTeNEHDb DoJiee

PALHOHAJIBHO HCI0JIH30BATh TPUTOHOMETPHYECKYI0 (hopmy

YK-2.V.3




3aliCcH U AeliCTBOBATH MO CJeyoleMy NpaBujy: Npu
BO3BeJIeHUHM KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YHCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APryMEHT YMHOKaeTcH Ha
MoKa3aTeJib CTENeHH.

Ecau e ucnosab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0AUMO B TaHHOM cJiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0sl.

3aganue 2.
1) KommuiekcHoe 4rciio Z 3anmucano B AreOpanueckoi 1 B
TPUTOHOMETPUYECKOH (hopMax:
'3 iy

Z=54+i53/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu uncia Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBHO UCIO0JIB30BATH TPUTOHOMETPUYECKYI0 (hopMy
3aIHMCH U AefiCTBOBATH MO CJIEeAYIOIIEeMY NpaBHIy: NPH
BO3Be/IcHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOYJIb YHCJIa
BO3BOJMTCS B 3Ty CTelleHb, ADI'YMEHT YMHOKAeTCsl HA
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajiredpanyeckyro ¢popmy 3anucu, To
Heo0X0AUMO B IaHHOM cjy4ae 3 pa3a yMHOKUTDH YUCJI0 CAMO HA
ceds1 (MJIM MCN0JIb30BAaTh (POPMYJIYy COKPAILIIEHHOI'0 YMHOKEHHUST)

3amaunue 1.
1) Haiitu matpuny € = 44 + 3B" rze
2 —2
10 2y,
a=(2, 3 5)B=|—1 3
—3
OtBeT:
(10 -3 17
C_(—m 21 —21)

2) BriGepuTe U3 crimcka nUQPpPOBEIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJIsl pEIICHUs TaHHOW 3a]1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otsert: b) Wolfram Mathematica

3amanue 2.
1. Haiitu matpuny C = 44 — 5B e

2 -2

Az(—li : —24)’9: ! _43

VK-2.B.2




OTBeT:

(-6 21 -7
€= ( 6 -8 —1)
2. BwiGepute u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
6BITB IMPUMCHCHBI JIs1 pCIICHUA II&HHOI71 3aa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amaunue 3.
1. Haiitu matpuny C = 24 + 3B ‘. roe

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

—4 -3
Ortser:
_( 8 5 —8
€= (—m 18 —15}
2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT

OBITH IPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haittu matpuny C = 34 — 5B rzie

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

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bribepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsI pEIICHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amganue 5.
1. Haiitu matpuny C = 44 + 3B% rae

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

7 13 17
C:(—M 24 —25}

2. Bri6epute u3 cimcka nugpoBbie CPeIcTBa, KOTOPHIE MOTYT




OBITH MPUMEHEHBI JJIS PEIICHUS JaHHOW 3a/1a4H.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT ACUCTBUN HAJ MAaTPUIIAMH. VYK-2.3.1
A+0=...
Otser: A
2. 3anumuTe pe3yibTaT ISHCTBHIA HAJl MaTpUIIAMU
A+ (-A) =
OtBet: 0
3. TIpomomxwure hopmyry
9.
7(A+B)=
Otser: 7A+7B
4. Tlpomomxute Gpopmymiy
5A-5B=
OTtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
Otser: 8A
3ananue 1. YK-2.V.1
1) Haiitu npousBenenue Matpuil 4 * B, rie
2 5
0o -2 —4
a=( ) B= (u —z)
2 4 5 2 0
Otser:
_f—8 4

AB = (14 13)

2) Beibepure u3 criucka uppoBbie CPEACTBA, KOTOPhIE MOTYT
OBITH IPUMEHEHBI JUIsl pelIeHus JaHHoU 3agaun. O0ocHyiiTe
BbIOOp M (poBOTO CpencTBa

a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pellieHusl JaHHOi 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
0011101 HA0OP MaTeMaTHYecKUX GYHKUMA B TOM yHCe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OPMEHTHPOBAHHYI0 HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) Haiitu mpousBenenue matpui A * B, roe



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

OrtBer:
—-11 4
aB = )
7 —3
2) Bribepute u3 cnrcka HuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBbITh IPUMEHEHBI JIJIs pEILIEHUs JTaHHOH 3a/1a4H.

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
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

2) Bwibepure U3 crricka 1(pPOBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI J1JIs peIlIeHUs TaHHOH 3a/1a4H.

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

OtBer: K nuugpoBbIM cpeacTBam, KOTOpPbie MOTYT ObITh
NPUMEHEHbI VIS peleHust JanHoi 3agaun orHocurces Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
001611101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBLIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTUBHBIX JIOKYMEHTOB C BHIYUCIEHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUECM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OT1Ber:
—-11 6
AB =
( 4 22)



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

2) BriGepuTte u3 crincka mud)poBbie CPEACTBA, KOTOPHIE MOTYT OBITH
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHnsi JaHHoM 3a1a4u oTHocuTcess Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue marpuil A * B, rye
2 3
4 —1 —4
Sy B P
1 —4 0
2 0
OTtBer:
-1 14
AB = (—z 11)

2. BeiGepute U3 criucka nudpoBeie CPeaCcCTBa, KOTOPBIE MOTYT OBITH
IMPUMCHCHBI JJIA PCIICHUA ,Z[aHHofI 3aJa4du.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBam, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (DYHKIMA B TOM UM CJIe
CHCTEMY KOMNBIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OT1BeT:29

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1st TOro 4toObl BHIYUCIMTH ONpeesIuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHUS IJIeMEHTOB IJIABHOM THATOHAHU
BbIYECTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

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
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

o
4 -5

OtBer: -22
2) O06ocHYyiTE KaK BBIYHCIHTD OMPEAEIUTEH BTOPOrO HOPSIIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro NMopsiAka
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHEe JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

3amaunue 3.

1) Haiitu onpenenuteb 2-ro MOpsIKa MaTPHUIIBI
1 —3‘

s

OtBer: 23

2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro MoOpsiaiKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3aganue 4.
1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IVIABHOW JANAroHa n
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOPOil  (1M0004HOM)
JANATOHAJIN

3amanue 5.
1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUILBI
o 3

10 3

OtBer: -5
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1st TOro 4T0o0bl BHIYMCJINTDL ONpPeleJnTe] b BTOPOro MOpsaKa
HE00X0UMO M3 NPOHM3BEACHHUA )JIEMEHTOB IVIABHOHM JHArOHAJIH
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JAUATOHAJIN




1 2 -1
3amanue: naHa Mmatpuna | 3 1 2)

VK-2.B.2

4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. OrtBer: -7
3. Ay
Oteert: -5
4. A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH ONpeeuTeIb TPEYTroJbHON MaTPHULIbI? YK-2.3.1
13. OTBer: onpeeuTe/Ib TPEYroJIbHOH MATPHIbI PABEH
NPOU3BeIEHHUIO 3JIEMEHTOB IJIABHON IMaroHAaJIH.
O6o3HaunM Ay, Ay, ..., A, — CTPOKH MATPHUIIBI B @y Qoj v Oy - VK-2.V.1
JNEUCTBUTEIILHBIC YHCIIA.
Ecnu cymectByeT Takoil Habop ymcen, Cpeau KOTOPBIX €CTh XOTs-
OBl OJTHO YUCIIO OTIUYHOE OT HYJIS, U [IPH 3TOM JIMHEHHAas
KOMOUWHAIMS CTPOK MAaTPUILIbI C ITHUMH YUCIIAMH paBHA HYJIEBOU
14. CTpOKE:
CI1J£11. + ﬂ:}l: +---+ CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM ciy4ae Ha3bIBalOTCS CTPOKH MaTPUIIbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCS JIMHEHHO
3aBHCHMBIMHU
IIycTts MaTpuisl A u A y0BIeTBOPSIOT YCIOBHIO VK-2.V.3
A'‘At=AYA=E, rne E — enunnynas MaTpHIia n -To MOPSJIKa.
15. Kak Ha3pIBatOTCS Takue MaTpUIbI?
OtBer: Takue MaTpUIIbl HA3BIBAIOTCHA 00PATHBIMHM MATPHLAMH
10 OTHOIIEHHIO APYT K ApPYry (A — oGpaTHas K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B rue VK-2.B.2
-1 2 -7 —4
a=(Z; 5) B=( )
16. —2 5 —-17 -9

OTBer:

x=(5 5)




3amanwue 2. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
(1 2 {9 —4
A_(E —4} 5_(23 10)
OtBer:
(5 2
X = [_2 _1)
3amanwue 3. Halitu matpuiy X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —-’-1-} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypasaenust 4 # X = B rne
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 19)
OTBer:
(5 4
X = [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
1 -3 14 5
A= B=
(2 —S) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHHUH, Kak0€ U3
KOTOPBIX SIBJISI€TCS IMHEHHBIM?

OtBer: Takas cucreMa ypaBHeHHIl Ha3bIBAaeTCsA CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/bI perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs1 CHCTEM JIMHEHHBIX ajaredpanvecKux
ypaBHeHuii: meTroa Kpamepa, meroa I"'aycca, MeTox MaTpUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

YK-2.V.1

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHeHUM. Kakoil MeTo/] pelieHrs CUCTEMbI JIMHEHHBIX
anreOpanvecKux ypaBHCHHH MPUMEHSIFOTCS B TOM CIIydae, eclii
ONpPEIETUTENb MAaTPULIbI CUCTEMBI PABEH HYIIO?

OtBert: Ecim onpegeanresib MATPUIBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJbKO METO/ UCCJIeJ0BAHUS CHCTEMbI
JIMHEHHBbIX ypaBHeHuii I'aycca, npyrue Mmeroas! (MeTon
Kpamepa u MeToa MAaTPHYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

VK-2.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNsI CHCTEMBI JTMHENHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIydae, €Cliu
MaTpuIila CUCTEMBI HE ABJISICTCS KBaJAPATHOM?

VK-2.B.2




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCilel0BaHUS
CHCTeMbI JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(meroa Kpamepa u MeTo MATPUYHBIX YPABHEHUI) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Ipu KakoM yCIOBUM OJTHOPOJHASI CUCTEMA JTMHEHHBIX YpaBHEHUHN
MMEET HEHYJIEBOE penieHue?

OtBer: OxHOpOAHAS CHCTEMA JIMHEHHBIX YPABHEHUI HMeeT
HEeHYJIeBOe pPellieHHe TOIr/1a U TOJIbKO TOrAa, KOraa eé panr
MeHbIIIe YHCJIA HEU3BECTHBIX.

VK-2.3.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucJjiamMu -
MOJIIPHBIM YIJIOM U TMOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT HA3bIBAETCH MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.V.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1asi TOUKa B
IPOCTPAHCTBE OIpeaesseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VK-2.V.3

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpoM Ha3bIBaeTCsi HANIPABJEHHBIH 0TPE30K.

VK-2.B.2

25.

Kaxk Ha3pIBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAIAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOTO COBMA/IAET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyrie onpeaenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
OtBet: CkansipHoe Npou3BeleHNe BEKTOPOB omnpe/eJisieTcs Mo

dopmyae lal = |E| * COS

YK-2.V.1

27.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEACHUE

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

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB ONpeeisieTcsi mo
dopmyne a, b, +a,b, + a_b,

YK-2.¥.3

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE TIPOU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPANHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, z2)?

OtBer: BekTOpHOE MpON3BeIeHUE BEKTOPOB OIpeleIseTcs 110
popmy.re
i j ok
Xy M E
Xy Vo E,

VK-2.B.2

29.

ITo kakoit popmyIie orpenenseTcss MOayJb BEKTOPHOTO
MIPOU3BEJCHUS] BEKTOPOB?

VK-2.3.1




OTtBer: BemunHa Mo1yJisi BEKTOPHOTO MPOM3BeIeHM I
BEKTOPOB onpenesiercs mo opmyue |l = |b| = sin(ab)

UeMy paBHO pacCTOSIHUE OT TOYKH 10 TIPSAMOM? YVK-2.V.1
30. Oteet: PaccTosinne 0T TOYKH 10 MPSIMOIi PAaBHO /IJINHE
nepneHAUKYJIsIpa, ONYIIEHHOI0 U3 JAHHOIH TOYKH Ha MPAMYIO.
3amanne 1. CocTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes VK-2.V.3
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Ortser:
¥y=-1,25x+6,5
3amanne 2. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAsAIIeH uepe3
TOUKY M(1,—4) u NEePIeHIUKYISIPHON psAMO
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 UIIIEeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHUE TMPSMON MPOXOIAIICH uepes
x+16 y—9
touky M(—1,—3) 1 mapaienbHON IPAMOi : = =
3L OtBer 3ammcaTth B BHUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
kod(duUImeHTOM
OrtBer:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
touky M(1,—1) u nepreHaUKYIAPHOI npsiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
x+1 y—6
touky M(3,1) u nepreHuKyISPHON IPAMOA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 ULHEeHTOM
Ortser:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX VK-2.B.2
KoopauHaTax (X, Y, z)?
32. OTtBer: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHUE MJIOCKOCTH

(KaHOHHYeCKoe ypaBHeHHe IVIOCKOCTH)
Ax+By+Cz+D=0




33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCIIOBHE
[apaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

Jliis Toro, 4ro0LI MPsAMasi M IUIOCKOCTh OBLIH NMapaJljIebHbI,
He00X0AMMO H [J0CTATOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH M  HANPABJSIOMIMA BeKTOpP MNpPAMOi  ObLIM
neprneHnKyJIAPHbI.

YK-2.3.1

34.

Kakum ypaBHeHHEM ONHUCHIBAETCS NpsMas, MPOXOoIAlIas uepes3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasiiieil yepe3 Touky (Xo, Yo,
Z0) M UMeEIOIAsi HANPABJSIIONINKA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) UMeeT BU {”=}}“= 0
m mn

YK-2.V.1

35.

KakuM ypaBHEHHEM ONUCHIBACTCS TPsSIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

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

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VK-2.V.3

36.

Kakum 006pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTel — 3To
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

VK-2.B.2

37.

C nomolpio Kakoi (hopMyJIbl MOXKHO HAalTH YroJl MEXKIY

psIMbIMU?

Oteer: yroa Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ay+ag

|ﬂ__|'i|Tz_|l, rae iy M i, — HAMPaBJIAOIINE BEKTOPbI
1 z

Cos@ =

NPSAIMBIX

VK-2.3.1

38.

Hopwmaib k mmockoctu umeet koopauHaThl (A, B, C); koopauHaThI
HaIpaBJsitoIero Bekropa npsimoid (I,m,n)/

C nomol1pio Kakoi (OpMyJibl MOXKHO HAaUTH YToJd MEXAY IPSIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Me;Kay NpsiMOii H IVIOCKOCTHI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

YK-2.V.1

39.

[To xakoil popmyse MOKHO ONPEAETUTh PAaCCTOSIHUE OT TOUKH J10
IJIOCKOCTH?

Oteer: PaCcTosiHue OT TOYKH /10 IVIOCKOCTH PABHO
|Ax, 4By, +Czy+D|
VATIE +CT
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

, e (A, B, C)- xoopauHaThl HOpMaH K MIIOCKOCTH;

YK-2.¥.3

40.

Hanummnre kaHOHHMYECKOE YpaBHCHHC 3JIJIMIICA.

OtBer: KaHOHMYecKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/
2 y?
a® b?

VK-2.B.2




Hanummure kaHoHMYECKOe ypaBHEHHE THIEPOOPHI.
OtBer: KaHoHMYeckoe ypaBHeHHE THNIeP00JIbI HUMeeT BU/I

YK-2.3.1

41. ¥ y? .

a® b?

Hanumure kaHoHUYeCKOe YpaBHEHHUE MapadoJIbl. YK-2.V.1
42. OTtBer: KaHoOHMYecKOe ypaBHeHHE Mapa0d0Jbl HMeeT BU/I

y:=2px

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) ans 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAHOM HE IpEeaAYCMOTPCHO

[lepeuenr TeM [N KypCOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kon
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
n/n MHAMKATOpa
1 | Jlana maTpuna 1) as YK-2.3.1
2) oy
_ (“11 ﬂ"1:)
A= .
31  Gaz 3
) @y
E¢ anrebGpanueckoe
JIONIOJIHEHHE A, 4)  —apn
aBHO...
p Otget: 3)
(Uucrpykuus: Ilpountaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
2 | U3 npuBeaéHHBIX di1 dio YK-2.V.1
d d
MaTpHIl 0OpaTHbIe 1) 21 22
0 as,
CYIIECTBYIOT Y




MAaTpHIL. ..

da3

0 Ag3

dg9 Ay Ayg3
3) 0 ay

o o

dz3
dgg

2
B2z

fyy 3
4) (ﬂzl ﬂ:a)
0 0 0

OTtBet: 3)

(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPaBUJILHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum METOI0M

MOXHO PCIINTDH
CUCTEMY,
OIpECIINTEND
OCHOBHOM  MaTpHIbI

KOTOPOM PaBeH HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMoIIBI0 00PAaTHOW MAaTPHIIBI
4)  n06BIM crTOCOOOM

OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MIPaBUJIBHBIM OTBET U 3alMILHUTE APTyMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

YK-2.¥.3

CucreMa COBMECTHaA
TOoraa U TOJIBKO TOF}Ia,

KOrJa...

1)  Gonbme 1
2)  paHr MaTpPHUUbI CHCTEMbI paBeH
PaHry pacuidpeHHOH MaTPHULbI
CHCTEMBI
3) panr paseHn 0
4)  panr paseH |
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

VK-2.B.2




Jl1st BeKTOpOB 4 u b | 1) BeKTOPHI HEPHEHAUKYISPHEI YK-2.3.1

BBIIOIHSIOTCS 2) BeKTOPbI MapajLIeIbHbI

YCIIOBHS: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OJTHOMN

IPSAMOM

by by by 4) BeKTOpHI JieXKAT Ha OJHON HNPsIMOii

Qx @Ay Az OtBer:2) 4)

Toraa.... (Uuctpykuust: IIpounraiite TEKCT, BeIOESpUTE
NPaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMeHTHI, 000CHOBBIBAIOIITNE BBIOOD
OTBETOB)

BexTopHoe 1)  KoIMHEapHOHW IIOCKOCTH, B KoTtopoi | YK-2.V.1

MIPOU3BEICHUE NeXaT IePeMHOKaeMbIe BEKTOpa

BEKTOPOB a I B — 310 2) TepNeHIHKYJISPHbI IJIOCKOCTH, B

KOTOPOii JIeXKaT TMepeMHOKaeMble

BEKTOP. .. BeKTOpbI

3) wHynesoi
4)  coBmaJArONIHIA c OJTHUM u3
MIEPEMHOYXKaeMbIX BEKTOPOB
OtBet: 2)
(Muctpykums: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
PaccrossHie OT TOYKH 1) |Axg+Byy+C] VK-2.V.3
A2 252 A2+ 02
JI0 TUTOCKOCTH MOKHO VASTBVATHC
BBIYUCIIUTh o 2) A -A+B B, +C, Cy
[ [
2 2 2 2 2 2
bopmyre. .. _JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|

VAT BT 40T mE 4nt 4 pT




OTtBet: 3)

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

000CHOBBIBAIOIINE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  runepOomoi VK-2.B.2
MECTO TOYEK .
2) mapaboJoii
IJIOCKOCTH, CyMMa
paccTostHui or | 3)  OKPYXKHOCTbIO
KOKJIOM U3 KOTOPBIX 4)  smmncom
IO  JBYX  JIaHHBIX
_ | OTBer: 4)
TOUEK 3TOMU
IUIOCKOCTH ectb | (MucTpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE
BEJIMYMHA MPABWJIBHBIM OTBET W 3alUIIUTE apTyMEHTBI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haiitn ypaBHEHHE 1) x+1  y-2 z—4 YK-2.3.1
. " -3 2 4
OpSAMOM, MPOXOASIIEH
qyepes TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-2 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -2 -4
Otget: 1)
Nucrpykmus: Ilpountaiite TEKCT, BLIOEpUTE
b
MPABWIBHBI OTBET W 3alHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 VK-2.V.1

JIMHENHBIX YpaBHEHHUU

METOJIOM l'aycca

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

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




x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

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

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIM OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 YK-2.V.3
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (L 5
Otget: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
12 | Jana matpuna 1) a,, VK-2.B.2
LTI T 2) —ap
A_(a,:l a::)'
3) Qu
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OrtBer: 2)
paBHoO. ..
(Unctpykuus: Ilpounraiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-2.3.1

Ha3bIBAETCsI 0OpaTHOM
Matpue A, eciau

BBITIOJIHACTCS YCIIOBUC

2) At-A=1

3) A1-4=A-A"1'=E




4) ATH-A=0

OTtBer: 3)
(Muactpykius: IlpounTtaiite TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIONIHE BEIOOP OTBETA)

14 | CkanspHbIM 1) |.{£||E| ArcCos o VK-2.V.1
NPOU3BEACHUEM JIBYX .
2) |a||b| ctg a
HEHYJIEBBIX BEKTOPOB
d u b HasbBaercs 3) |E||E| cos o
YHCII0, PaBHOE. . .
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.V.3
CMEIIaHHOe
2) 1
POU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otser: 1)
(Uuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOIAIEH  Yepe3 2) Yoy _ xxm
IIBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTbH o 3) Alx — xu) + B(y— }’uj =0
dopmyre. ..

4) F_}’n:k(x_xuj




OrtBer: 2)

(Muactpyknus: IlpounTaiite TEKCT, BhIOSpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomeTpuueckoe 1) TIlapabony YK-2.3.1
MECTO TOYEK, KOTOPbIC
2)  OKPYXXHOCTB
XapaKTepHU3yIOT
9KCIIEHTPUCHUTET € >1 3)  rumepGoxy
npeJcTaBIsieT co00M 4)  swmnc
Otget: 3)
(Muctpykums: [IpounTaiiTe TEKCT, BBIOEpUTE
NPaBWIBHBI OTBET M 3aIlUIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO YK-2.V.1
OtHowmenne —
4 2) acuMNTOTON
Ha3bIBACTCH. ..
3) 3KCHEHTPUCHTETOM
4) (oKaTbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu YPaBHEHHE | 1y x+l  y-2  z—4 VK-2.V.3
. . 3 -2 -4
IpSIMOH, TPOXOJSIIEH
x+1 v+2 z+4
gepes TOUKY |  2) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEepIEHINKYIISIPHO 3) = =
-3 -2 -4
TUIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .

OtBer: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 VK-2.B.2
ypaBHEHUE JMHAN . _
2) x=-2,25—37
COOTBETCTBYET 3
napabosie. .. 3)  -2x 43y -4x+15y+4=0
4)  x+4y-2y*-5=0
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.3.1
JIMHENHBIX YPaBHECHHUU 2)  X=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
22 | BbUUCIUTH YK-2.¥.1

6D




9 (5 7)
OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.V.3
JeXUT Ha mpsimord y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2,5
OtBert: 2) 4)
(Mucrpykuus: Ilpountaiite Tekct, BbiOepuTe
IpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BbIOOp
OTBETOB)
24 | lpsimasty = 2Xx + 5 1) tg(5) YK-2.B.2
o0pasyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HaIpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wuctpykuus: IIpounrtaiite TeKCT, BBIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
25 | Vron MEXTY 1) tgeo= ‘1:?5 VK-2.3.1
TPSIMBIMH
y=x+ly=5+3| 2 we=|;
oTpenieNnsercs o )
bopmye: 3) w'e= ‘li_l;fi}
Y e = |




OtBer: 1)

WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

26 | Ilpu peleHnn 1) 5 3‘ YK-2.V.1
a 7
CHUCTEMBbl  JIMHEHHBIX
. 1 3
aBHEHMH
» ) b2
{ x,+3x,=5
4x,—Tx,=8 © 3 |5 3‘
8 -7
IIpaBUILy Kpamepa
OTPEICITUTEND A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-2.V.3
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x,=1
! - OtBet: 2)
METOAOM Kpasepa Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MOJIY4YEH OTBET. ... .
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) YK-2.B.2
JMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)

Xy tx;—x3=0 4) (1;0;1)
2xy—x, tx3 =3
1T T2 Otser: 4)

g — 2x,+xg =2

Wuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | Iloka3arenbHas 1) VZez VK-2.3.1
dopMa KOMILIEKCHOTO — g
2) 2et
yucia o
. HPeis
z =-1+ i umeer Bux; 3 Vie:
4) ze 5
Otger: 2)
Wuctpykuus: IlpounTaiiTe TEKCT, BBIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
30 | Monyinb 1) 0 YK-2.V.1
KOMILJIEKCHOT'O 4Hcia 2) 1
= —i paBeH: 3) 2
4) 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPEJICTUTEND | 2) Kpamepa YK-2.¥.3
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anreOpanyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
IPUMEHSIOTCS B TOM 5) Marpuna e | 6) O6patHoit
clry4ae, ecid ... KBaJ[paTHas MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)




(Muctpykums:  Ilpouurtaiite  TekcT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmgoil
MO3WIIMK, JaHHOW B JIEBOM CTOJOIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(WM HECKOJBKO COOTBETCTBYIOIIMX) B

MIPaBOM CTOJIOIIE)

Pemmre marpuuHoe Haiitu marpuny X u3 ypaBHenus 4 # X = B, | VK-2.B.2
ypaBHEHHE. rae
BeimosnauTe -1 2 -9 —4

A= B=
IIPOBEPKY. { 3 —4} (23 10)

Otser:

_{5 2
X = (_2 _1)

(ITIpounTaiiTe TEKCT W 3aMMUIINTE Pa3BEPHYTHIH
000CHOBAHHBII OTBET).

OrneHnBaHNE TECTOBBIX 33/1aHUH:

- 3anaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM OJHOIO BEPHOIO OTBETa M3 YETHIPEX
NPEUIOKEHHBIX U 000CHOBaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABWIIBHO yKa3aHa 1udpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OILlEHUBaeTcs | 0ayuioM, HEBEPHBIN OTBET WIIK €r0 OTCYTCTBUE —
0 6annos.

- 3aszaHve KOMOMHHMpPOBAaHHOTO THIIAa C BBIOOPOM HECKOJBKHX BapHaHTOB OTBETAa U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl MUGPHI ¥ TPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPHU BBEIOOpE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OLleHMBaeTcs 1 Gayuiom, eciu JOMyIEHb! OMUOKN WK
OTBET OTCYTCTBYeT — 0 Oasuios.

- 3ajaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAHOBJIEHBI BCE COOTBETCTBHS (MMO3UIMHM W3 OJHOTO CTOJIOIIAa BEPHO COIMOCTABICHBI C
HO3ULUAMH Apyroro ctojobua). [TonrHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 Oamiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

- 3a71aHne OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CJIM OTBET COBIA/AeT
C JTAJIOHHBIM IO COJEPKaHHWIO W ToJHOTe. [IpaBUIBHBINA OTBET 3a 3aJaHHWe OLIEHUBAeTCS B 3
Oanna, ecny JOMynieHa ojHa OmKOKa \| HETOYHOCTh \ OTBET NMpaBHIBHBIA, HO HE MOJHBIA - 1
Oa, eciu omyiieHo 6osee 1 ommoOKu \ OTBET HeMpaBUIIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Mertonnueckue MaTepualibl, OMpENEISIOINE MPOLEaYpHI OLICHUBAHMS
WHAUKATOPOB, XapaKTEpU3YIOUMUX OdTambl (HOPMHUPOBAHHUS KOMIETEHIIMM, coAepxkKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MOPSIOK U MPOUEnypy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaromuXxcs
'VAIL




11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTUTHHBI

11.1. Meroauueckue yKa3aHus JUIs1 OOYYaroIIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaia — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIoKEeHHe yueOHoro marepuana. Ha3HadueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmnapar
KOHKPETHOU oOyacTu 3HaHUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIITIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIyu€HHE OIbITa TBOPUYECKOH paboThl COBMECTHO C IIPENOJIaBaTEIIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUS HAayKH U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
HCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuajga IpH IPOBEIEHUU KOPOTKMX JAMCKYCCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOTO MaTepuaa:

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— Hnmroctpupyromye npumMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3zanuu yueOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJHEHHH 00YJalOUIMMHUCS 10T pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUTMHBL, TPUOOPETEeHHUs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aromerocs SBIsSETCs MPUBUTHE 00YYarOIIMMCS
YMEHMH U HaBBIKOB MPAKTUYECKOM JEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIupeHHe M JeTalu3alis 3HAHUA TpH peIieHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH HM3y4YECHUs KOHKPETHOW y4ueOHOM
JUCLUIUIMHBI,



— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHUS! TOJMYYEHHBIX 3HAHWHA JUISA
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKypHal HpenojaBaTess
MPUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSBIISCTCS TeMa MPAKTHUECKUX 3aHATHH.

IIpenonaBaTens yuTaeT ycjaOBHE 33Jayd U IpeUlaraeT CTYAEHTaM CaMOCTOSITEIbHO
PeLUTh 33a7a4uy, UCIIONb3Ys 3HAHUS, IOJYyYCHHbIE CTYI€HTOM Ha JieKuuu. CTyqeHT, KOTOPBIN
NEPBBIM pELIWI 3ajaudy, BbI3BIBAETCS K JOCKe. B ciyyae eciu CTYAEHT NPaBUIIbHO PEINI
3ajady, OH moiy4yaet 5 OamnoB. Ecnu cTyseHT pemraeT 3aady ¢ MOMOLIBIO HpenogaBarTess,
To nosiyyaer 4 Oamna. 3areM, B KOHLE CEMECTpPa, OLEHKH CTYJICHTOB (BK/IIOYasi OLEHKY
MOCEIIAEMOCTH) TEepeBOIATCS B OOHYCHl (kKadectBO) oT 0 mo 5 OamioB. OTu OOHYCHI
N00aBIIAIOTCS K 0011el cymMMe 6aJuI0B B paMKaxX MOJIyJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BbIAeTCs JIOMAalIHEE 3aJaHHEe B BUJAE 3ala4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHACT PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYEHHS, CaMOCTOSITEIbHAsS padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEBHOM paboOThI, y 0Oydaromerocss (popMUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>i, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOJyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeNIbI0 OLIEHUBAHUS XO/1a OCBOCHUS
JUCLATIIINHBI.

B Teuenmne cemectpa B cucreme auctaHimoHHoro oOyuenus I'YAIT B dopme
TECTUPOBAHUSI MPOBOIATCS JIBE IPOBEPOUHBbIE pabOTHl MO pEHIeHWIO 3aJad W OJIMH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB I TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucTeMme qucTaHuuoHHoro ooydyenus I'Y AII).

Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUYUTHIBATHCS MPH MPOBECHUN
MPOMEXKYTOUHOM  arTecTtanuu (NP HMCIOJb30BaHUU  OAJbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMs, KaXJbli BUJ KOHTPOJIS OLIEHUBAaeTcs B Oaiax, U3 KOTOPHIX (OpMHUpYyeTCs
WTOTOBBIN PE3YIIBTAT).

11.5. Metoau4eckue yka3zaHUs JJisi O0y4aromIuXcs MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTeCTallUU.



[IpomexxyTounass  arrectanusi  OOydyarOIIMXCsl — NpeJyCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATENBHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIAETCs aTTEeCTAllMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILOY», YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK INpU NPOBENECHUU MPOMEXKYTOYHOW aTTECTALlUU OCYLIECTBIISIETCS B
cooTBeTcTBUM ¢ TpeboBaHusmu Ilonmoxkenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH M
IIPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILIETO
oOpazoBanus» U «O MOJYJIbHO-PEHTHHIOBOM CHCTEME OLIEHKM KauyecTBa y4yeOHOH paboThbl
crynentoB B 'Y AII».



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




