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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HarpaBjeHuto moaroroBku/ cneruanbHocTH 38.05.02 «TamokeHHOE 1em0» HanmpaBICHHOCTH
«TamokeHHOE  peryiaupoBaHME  BHEIIHEIKOHOMUYECKOM  JeATEIbHOCTH». JlucuuiuimmHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIecTBIATh KPUTUYECKHA aHaau3 MpOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

CopepxaHue AUCHMIUIMHBI OXBaThIBAa€T KPYr BOIPOCOB, CBSI3aHHBIX C €opuUei
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMeTpHEi.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mpolecca: JeKyuu, NpakmudecKkue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucuunnuna «MarteMaTtuka. AHaIUTUYECKass TEOMETpUsS U JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIICHHOCTh, OPraHM30BaHHOCTb MPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaK)Xe U DJIEMEHTOM OOIIEH KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOLUIMMCS Pa3BUTUEM HAYKU U
TEXHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIOJIb30BAHUS MAaTEMATHKH JIJIS PEIICHUS KOHKPETHBIX 33Jla4 CYIIECTBEHHO PACIIHPSIOTCS,
4YTO, B CBOIO OdYepelb, MNPUBOAUT K HOBBIM TPeOOBAaHUSM, MPEABSIBIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B o0Omacti BocnuTaHWS JIMYHOCTH LEJIBIO IOATOTOBKH IO JAQHHOW UCIUTUIHHE
aBigeTcs (HOpMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb.

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

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pesynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMIIETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus Kon u
Kon n HanMeHoBaHME HHIMKATOPA JOCTUKEHUS
(rpymnma) HalMEHOBAHHE
KOMIIETCHITIHT
KOMIIETEHIINHT KOMITETEHIINHI
YK-1 Cnocoben
OCYUIECTBIISATh
kputnuecknit ananm3 | YK-1.3.1 3HaTh METOABI KPUTUYECKOTO aHATU3A U
MPOOJIEMHBIX CHUCTEMHOT0 IoAXoaa
YHuBepcalbHbIe .
cutyanuiit Ha ocHoBe | YK-1.B.1 BrnageTs HaBBIKAMHU CUCTEMHOTO U
KOMITETCHIIH
CUCTEMHOTO KPUTHYECKOT'O MBIIIUICHHS; METOJIMKAMU TOCTAHOBKHU
moaxo/a, 1IEJTH, OTIPEICIICHHS CTIOCOOO0B €€ TOCTHKCHUS
BBIpa0aTHIBATh
CTpaTEruto ICHUCTBUI

2. Mecro nucuumiauHsl B cTpykType OI1
Juctunimza He Oasupyercs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTyIEHTaMH IpH
U3YyYEHHUH B BY3€ KaKUX-THOO AUCLUIUINH.




3HaHMs, MOJTYYEHHbBIE IPU MU3YyUYEHUU MaTepuasa JAHHOM JUCLUILIMHBL, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLHILINH:
- Marematuka. Teopust BEPOATHOCTEH U MaTEMAaTUYECKAsi CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4ECOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIIITNHbI

TpynoemMKocTs 110

Bun yuebnoit pabotsl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii H0020mMoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanatus  (I13), 34 34

qac

nabopaTtopHbie paboTsl (JIP), (uac)

KypcoBoi nmpoekt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 22 22
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3- Pa3,[[eJ'IBI, TCMbI JTUCIUILINHBI, UX TPYAOCMKOCTb

Paznesbl, TeMbl JUCIUITITUHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (qac) (dac) (uac) (dac) (uac)
Cewmectp 2

Paznen 1. KoMriiekcHbIe Ynciia M1 MaTPHUIIBI 3] 8 4
Pasznen 2. CucteMbl TMHEVHBIX ypaBHEHUN 6 9 4
Paznen 3. Jluneitabie mpocTpaHCTBA 5 0 3
Pasnen 4. Bekropsl 6 8 3
Paszzen 5. TIpsiMast Ha MIIOCKOCTH 4 4 3
Paznen 6. [Ipsmas 1 MI0CKOCTh B IPOCTPAHCTBE 4 5 3
Paszen 7. Kpusble BTOpOro mopsjika 3 0 2
Hroro B cemectpe: 34 34 22
Htoro 34 34 0 0 22




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBITIOJIHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA
Howmep paznena HazBanue u conepkanue pa3/iesoB U TEM JICKIIMOHHBIX 3aHATUI

1. [TonsiTHE KOMIUIEKCHOTO uncia. JledcTBUS Hall KOMIUIEKCHBIMH YHCIIaMU B
anrebpanveckoii (opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHometrpudeckoi popme. @opmyna Myaspa. M3BieueHne KOpHS U3
KOMILIEKCHOTO uncia. (2 yaca)
[Tousitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JlunelHas
3aBUCHUMOCTh M HE3aBUCHUMOCTb MaTpull. TpaHCIIOHMPOBAHUE MATPHLL.
YMHOKeHue MaTpull. MHOTrO4JIeHbl OT KBaJpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. OdpatHas MaTpuna. Pemenue npocreimmx
MaTPUYHBIX ypaBHEHUH. MaTpUUHBII METOJ peUIeHHs JIMHEHHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJPATHBIX MaTpUL.
ODYHKIMK OT KBaJpaTHBIX MaTpull (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
koopauHaTel. JluHeliHble  mpeoOpa3oBaHua. MaTpula  JIHHEHHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE omnpeaencHus. JInHnelinbie onepanuu
HaJl BEKTOpaMu. JInHeiiHas He3aBUCMMOCTh BEKTOPOB. bazuc. KoopauHartel.
CucreMbl KOOpIMHAT HA TUIOCKOCTH U B IpocTpaHcTBe (4 yaca)
CkanspHoe mpou3BeicHIEe BEKTOPOB. BEKTOpHOE MpOU3BeIeHNE BEKTOPOB.
CwMmenanHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NPSIMON Ha IUIOCKOCTH. 3aJadd HAa COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay NpsMbIMU Ha MJIOCKOCTH. PaccTostHUE OT TOUKHU 10 MPSIMOU Ha
wiockocTH. PaccrosiHue Mexay napasuieabHbIMU OPSIMBIMU. (2 Yaca)
6. YpaBHeHMsI IJIOCKOCTHU. 3a/laHue NMPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexy IIOCKOCTAMU. YTOJI MEXy IPSIMBIMU B IPOCTPAHCTBE. YTOJ
MEXIY MNpsSMOMl M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 IJIOCKOCTH.
PaccrosiHne Mexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4ku
710 TIPSIMOM B TTPOCTpaHCTBe. (2 yaca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHHWE KPUBOW BTOPOTO
nopsiaka. KaHoHn4eckne ypaBHeHHs KpUBOM BTOpOro nopska (3 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 Hux Ne
@opMBIIPaKTH o
Ne . Tpynoem- | mpakTuyeckoi | pasaena
Tembl npakTHUECKUX 3aHATHI YEeCKUX
n/m . KOCTb, (4ac)| MOATOTOBKH, | AMCIIMII-
3aHATUN
(dac) JIUHBI

Cemectp 2




1. | JelicTBus HaJg KOMILICKCHBIMU Pemenue
YrclIaMU B alreOpandecKkon 3a1a4 5 1
dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMILUICKCHBIMH Pemrenue
YHCJIaMH B 3a1a4 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeiiHbIe Onepany HajQ Pemenue
MaTpPULIAMHU. 3a1a4y 9 1
TpaHcIOHMpPOBaHKUE MATPULL.
YMHOXEHUE MAaTPHUI]
4. Kontponsnas padora Nel Pemenue 9 1
3a/1a4y
5. | Boluncnenue onpenenurenei. Pewenne
OO6parnas matpuna. Pemenne 3a7a4 2 2
MAaTPUYHBIX YPABHECHMUIA.
6. MaTpuyHbIi METOJT PEIICHUS Pemenne
CUCTEM JIMHEHHBIX YpPaBHCHUH. 3a7a4 2 2
Meron Kpamepa
7. Meron I'aycca Pewmenne 2 2
3a/1a4y
8. KonTponbnas padora No2 Pewenue 3 5
3a/1a4
9. Paznoxenne BEKTOpPOB MO Pemenne
0a3ucy. Beraucienue 3a/1a4
KOOPJHMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BEIEHNE Pemenne 2 4
BEKTOPOB 3a/a4y
11. BekropHoe u cmenianHoe Pewmenne 9 4
ITPOU3BENCHUS BEKTOPOB 3a/1a4y
12. KonTponbnas padorta Ne3 Pemenue 9 4
3a/a4y
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 9 5
MIJIOCKOCTH. 3a/1a4y
14. 3aauM Ha MPSMYIO Ha Pemenne 9 5
IJIOCKOCTH 3a/a4y
15. [Ipsimast v IIOCKOCTH B Pemenune 9 6
IIPOCTPAHCTBE 3a/1a4y
16. KonrtponbHas pabora N4 Pemenune 3 6
3a/1a4
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHSI
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoemMKoCTb, .
wn HaumenoBanue nabopatopHbIx padboT (uac) MPaKTUYECKOHN | pa3zena
MOATOTOBKU, | JIUCILIHII




| | | (gac) | nunbr

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsTeNTbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bua camocrositensHOM paboTh

qac qac
1 2 3

W3ydeHne TeopeTHuecKOoro MaTepuanina 8 8

nucuuriaHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 5 5

ycneBaemoctu (TKVY)

Jomamnee 3ananue (J13) 4 4

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroToBka K MpoOMeXyTOYHOU

arrectanuu (I1A) > >

Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YYAIOIIUXCS TT0 AUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Mme4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
SK3EMIUISIPOB B
Ug_ll_nilrl))/ec bubnuorpaduyeckas ccpuika oubmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U
JUHEHHO# anreope: Yueb. mocooue / [Tox pen. 1.B.
beknemuera. — 2-e u3j., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
VK KazakoB A.5l, MakapoBa M.B. MaTtemaTuka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:




I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemures, J.B. Kypc aHanuTHUeCKOM T€OMETPUH U OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemumiepa, JI.A. COOpHHUK 32134 [T0 aHATHTHIECKOM OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc|

/ J1LA. Bexnemurnena, /I.B. bexnemuies, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnextpon. nan. — CII6. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo# anre6psl 1 9BC Jlaus
m/book/71997 aHATUTUYECKast TEOMETPHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DU3MATIINAT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aa4uu MOBBINICHHON TPYAHOCTH IS 9BC Jlaus
om/book/115483 CTY/ICHTOB BY30B : yuebHoe mocobdue / V. B. Meanos, O.

K. UBanoga, O. A. Oxynesa, H. A. Tom4eHHHUKOBA ; IO

pemakmueii U. B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. .
om/book/152265 IMpunyrxkas, W. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueouuk / J[. B. beknemuries. —

13-e u3zn., ucnp. — Canxkr-IlerepOypr : Jlanp, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas matematuka. JInneitnas 3BC Jlanb

om/book/48192 anreOpa U aHAJTMTHYCCKAst TEOMETPHUs : ydeOHOe mocodue
/I1. C. I'eBopksiH. — Mocksa : ®DUSMATIJIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKASI TEOMETPHS:

de/436467 y4eOHMK U TPakTUKyM 1uist By30B / E. . [lnoTHHKOBa, A.
I1. UBanos, B. B. Jlorunosa, A. B. Mopo3oBa; noz
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
M3narensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKast TeOMETPUs: yueOHOe TocoOHe /ISt
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ U311,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u

00de/434042 aHanuTH4YecKas reomeTpusi. COOpHUK 3a1aHui:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E.T. IlaxomoBa, C. B. PosxkoBa. - MockBa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe

00e/430892 noco6ue st By30B / E. H. JIyGsruna, E. M.

BeutoMoB. - 2-e u3a. - Mocksa : U3narenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»



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

[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

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

http://www.math-net.ru OO01epoccuiicKuii MaTeMaTHYeCKUi OpPTa
http://e.lanbook.com/view | 9BC «Jlanb»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nucmosb3yeMoro NporpaMMHOT0 odectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, TPECTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 | YueOHnas ayautopus sl 3aHATUH JIEKIIMOHHOTO THIA, 3aHATHH yin. T'acreno, a. 15,

CEeMHUHAPCKOTO THIIA, TPYIIIOBBIX ¥ WHAWBHYATbHBIX
KOHCYJIbTAIMH, TEKYIIIETO KOHTPOJIS U TPOMEXKYTOUHOM
arrecrauuu. OcHamenue: Crnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUECHHUS, CITyKalllue JUIs
npecTaBieHus yueOHoM nHpopmanuu 60Jab1I0N ayJUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHas ayAuTOPUS IS IPAKTHUECKUX 3aHSATHH, 3aHATHIA ya. 'acrenno, 1. 15,
CEMHHAPCKOI'0 TUIA, IPYIIOBbIX U MHAUBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOeb;
TEXHUYECKUE CPEJICTBA OOyUEHUs, CIyKal1e JIIs
npeacTaBiIeHus yueOHoi nHpopmay 60IbIION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIMOHHOTO 000OPY/IOBAHHS

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH



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

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs Mo IMCIUILTMHE TTpUBeIeH B Tabnwuie 13.
Tab6mmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTallul

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakrepucTika choOpMUPOBAHHBIX KOMITETCHITN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

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

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CUCTEMOM CIEeIHMAIU3UPOBAHHBIX TOHSITHIA.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM HNPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHUPYET BHIBOAOB U 0000LIECHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Ne i/t

[lepeduens BOmpocoB (3a1a4) uisl 3K3aMeHa

Kon
WHJFKATOpa

3aganue 1.

1)

2)

BBI4ncnuTh Npon3BeeHIe KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otget: 20+37i

Bepno 11 yrBepxkaeHue: «JleicTBUTENbHAS YaCTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXHUTEIEH». OTBET apryMeHTUPYUTE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIeTCS
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu
BbIYMCJISIETCS KaK pPa3HOCTh NPou3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTeil
COMHOIKHUTeJIe»).

3aganue 2.

1)

2)

BBIYMCIUTE POM3BEICHHE KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

Bepno i yrBepxkaenue: «JleicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BECHUS
JIEMCTBUTEIIBHBIX YaCTEN U IIPOU3BEACHUS MHUMBIX 4aCTEU
COMHOXkHUTeNE». OTBET apryMeHTUpYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBEp:KIeHUE:
«/leficTBUTeIbHAST YACTh MNPOW3BEJIEHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb NPOM3BEACHUS JACHCTBUTEJIBHBLIX 4YacTedl M
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTEJIei»).

3agadue 3.

1)

2)

Bbruucnuth npousBeieHNe KOMILIEKCHBIX YHCEN B
anredpandeckoil popme 3anucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

Bepno 1 yrBepxkaeHue: «leicTBUTENBHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alUCHU BBIYUCIISAECTCA KaK CyMMa IIPOU3BEACHUS
JIECTBUTENIbHBIX YAaCTEW U MPOU3BEICHUSI MHUMBIX YacTei
coMHOxUTeNnen». OTBET apryMeHTUPYHUTE.

YK-1.3.1




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEpP KIeHHUE:
«/leiicTBUTEILHASL YACTH NPOU3BEAECHUS KOMILUIEKCHBIX YHCes B
anredopanyeckoii ¢GopMe 3anucH BBIYHC/ISAETCHA KaK Pa3HOCTb
NPoM3BeIeHUs1 eCTBUTENbHBIX 4YacTell M TNPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTeEJIe»).

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

OtBet: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCSA KaK IPOU3BEACHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCSA
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh INPOU3BEACHUS
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu

BbIYHUCJISIETCS KaK pa3HoOCTH Npou3BeleHus!
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTeEJIEeN»).

3agaHue 5.

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

Otset: 60-51i

2) Bepno nu yrBepxkaeHue: «IIpousBeieHne KOMIUICKCHBIX YHCEI
B ajredpanyeckoil popme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUUCIICHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYWTE.

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

3aganue.
1) BbIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

4, = S{cusE +:'5an] n I,= ?{cus;+ i s:'n;j

OTBer: 35((‘05‘5 + isin Eﬁ) = 35§
2) BepHo nu yrBepxkaeHue: «Jlas BBHIYUCIEHHS [POM3BEIECHUS

KOMIUIEKCHBIX ~ YHCeJl ~ HeoOXOoAMMO  3amucatb HUX B
anreOpanyeckoM Buje». OTBET apryMeHTHpYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISICTCSI YTBEp:KICHHE:
«IIpn BBIYMCICHUM TNPOU3BEACHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYHMC/IAETCH KaK MpPOM3BeJeHHe MOAYJeldl MHOXHUTeIeH, a

VYK-1.B.1




apryMeHT 4YMCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei).

3aganue.
1) BbIYHCIUTH Y4acTHOC KOMILJIEKCHBIX qucen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.
g m
10(cos—+1i sin—
Zy _ ( 3 + zj

z, T iaink
2 5[0056+121116j

OTtBert: Z(rnsg +i Sf'i‘ig) =3 +i

2) Bepno nm yrBepkacHue: «lIpu  BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCE MOJYJIb U apIyMEHT Pe3yJibTaTa SIBISI0TCS
pe3ynbTaTaMu JeICHUS MOLYJIA IEIMMOI0 Ha MOJYJIb JI€JIUTENs
U apryMeHTa JAeJuMOro Ha aprymMeHt jaenutens». OTer
obocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:

«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCET MOIYJb

pe3yabTara siBJsIeTCH pe3yJbTaTaM JAeJIeHUss MOAYJIs 1eJTUMOro

HAa MOAYJIb JEJHTEJsi, 2 apryMEHTOM - Pa3HOCTb apryMeHTa

AeJUTeNs U ApryMeHTa e THMOro0»).

VK-1.3.1

Kaxk na3biBaercst hopma 3anmicy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOH 3amHCH [z| 1 @7

O1BeT: PopMa 3aNHCH KOMILIEKCHOTO YMCJIa, HMEIONIasi BH/T
z=|z|*(cos@+isin@), Ha3bIBaeTCsl TPUTOHOMETPUUYECKOI, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOI0
qucaa

YK-1.B.1

PesynbTar kakoii onepanyy HaJ KOMIUDICKCHBIMA YHCIIAMH MOXKET
OBLITH 3aIIMCAH B BUIE

|z1] - [z2| (COS(@1t@2) + isin(p1t¢2)) ?

OtBeT: B TakoM BH/Ie MOKeT OBITH 3aMIHCAHA ONePaNUs
YMHO:KEHHSI KOMIIJIEKCHBIX YHCeJ Z1 M Z2.

VK-1.3.1

Pe3ynbpTaT KaKkoil onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH MOYKET
OBITh 3alMcaH B BUJE |Z1]:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Otser: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALUSs
AeJIeHUs] KOMILJIEKCHBIX YUCeJ Z1 | Z2.

YK-1.B.1

3aganue 1.
1) KomrutekcHoe 4ucio Z 3amucaHo B aredpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:

v 3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haiigure 12-10 crenens unciaa Z
OtBert:1

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#iTE
CBOI1 BBIOOD

Otser: Ilpn Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee

PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy

3aliCcH U JelCTBOBATD M0 CJleyIoleMy NPaBuJy: Npu

VYK-1.3.1




BO3BeJleHHH KOMILIEKCHOT0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCSl Ha
NMoKa3aTeJib CTeNeHH.

Eciu ke ucnosib3oBath ajreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomrmiekcHOe YncIio Z 3alicao B alreOpandecKon U B
TPUTOHOMETPHUYECKOU (hopmax:
13 w

ZI=54+i5/3= 10(cos 3 +isin )

Haiinute 3-10 cTenels uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOOD
Otgert: Ilpu Bo3Be1eHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJiee
PAlMOHAJLHO UCIO0JIBL30BATH TPUTOHOMETPUUYECKYIO hopMy
3allUCH U 1elCTBOBATH MO0 CJIeAYyIoneMy NPaBuy: NpH
BO3Be/IeHUHM KOMILIEKCHOI0 YHCJIa B cCTeneHb MOAYJIb YHCJIa
BO3BOJUTCSH B 3Ty CTelleHb, APTYMEHT YMHOKAETCSl Ha
NnoKa3aTeJib CTeNeHH.
Eciu ke ucno/ib3o0Bath ajreopanyeckyio ¢popmy 3anucu, To
He00X0AUMO B JAaHHOM cJIyyae 3 pa3a yMHOKMThH YUCJIO CAMO Ha
ce0s1 (MM MCIOJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

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

C:(—lfﬂ ;f —12?1)

2) BeibepuTe u3 crimcka nUppOBBIE CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpumy € = 44 — 5B% rne

2 -2
1 4 2
,a1=[ )5= 1 4)
-1 3 -4
3 —3
OTBer:

VYK-1.B.1




c=(s %5 1)

2. BriOepute u3 cnucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 =3

OrtBer:

8 5 —8
€= (—m 18 —15}
2. Bri6epute u3 ciricka u@poBbIie CPEeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

1 -2
a-(4 3 2e-(a 5)

—3
OrtBer:
_ {2 5 -9
€= ( 4 -6 6 )
2. Bri6epute u3 cnricka 1M poBbI€ CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
a4 4 a2 )

—3
OTBeT:
7 13 17
(_:' =
(— 14 24 -2 5}
2. Bri6epute u3 criricka uQpoBbIe CpeicTBa, KOTOPBIE MOTYT

OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJjauu.




a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT I€HCTBUNA HaJ MaTpPULIAMH. YK-1.3.1
A+0=...
OtBer: A
2. 3anuimmTe pe3yabTaT ACHCTBUN HAJl MaTPUIIAMHU
A+ (-A) =
OtBer: 0
3. Tlpomomxute hopmyny
9.
7(A+B)=
OtBer: 7A+7B
4. Tlpopomxute hopmyiny
5A-5B=
OtBert: 5(A-B)
5. Ipomomxute popmymny
2 X(4A)=
OTtBert: 8A
3aganue 1. VK-1.B.1
1) Haiitu npoussenenue Matpuil A4 * B, rae
2 5
0 -2 —4
a=( ) B= (n —z)
2 —4 5
2 0
OTtBer:
/-8 4
AB = (14 lﬂJ
2) Beibepute u3 crnincka UQpoBbIe CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JTsI pellieHus JaHHO! 3agaun. O0ocHyiiTe
BbIOOD LK(poBOroO cpencTra
a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI JIJIM1 peleHus JaHHo 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIee
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BU3YAJIbHBIM COIIPOBOKIACHUEM.

3amanue 2.
1) Haiiti mpomusBenenune matpuil A * B, rie



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

Otger:
—-11 4
aB = )
7 -3
2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJjauu.

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

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BbIYUCIEHUSIMU 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

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIEe
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OTBer:
—-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
MMPUMCHCHBI JIs1 pCHICHUA ILaHHOI\/,I 3aa4u.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEHbI J1JI51 peleHusl JaHHOM 3a1a4u oTHocuTcest 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.

3amanue 5.
Haiitu npousBenenue marpun 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 nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI ISl pelleHus JaHHOH 3aga4uu oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpe/ieuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MNPOM3BEJAeHHE JJIEMEHTOB BTOPOH  (110004HOI)
JANATOHAJIN

3aganue 2.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIBI

VYK-1.3.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/Ib BTOPOro MOpPsiaKa
Heo0XO0UMO U3 NMPOM3BeeHUs 3J1eMEHTOB IJIABHOM JHMATOHAJH
BbIYECTh IPOU3BeJAeHHEe JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

3amaunue 3.

1) Haiitu onpenenutelib 2-ro MOpsIKa MaTPHUIIbI
1 —3‘

s

OtBet: 23
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

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

3aganue 4.
1) Haiitu onpenenuTeb 2-ro MOPsaKa 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 NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 5.
1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
o 3

10 3

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

Otser:

J1s TOro 4ro0bl BHIYMCIMTH ONpele/uTe]b BTOPOro MOpsiaka
He00X0IMMO M3 NMPOU3BEAEHNUs 3JIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN




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

YK-1.B.1

4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. Ortser: -7
3. Ay
OrtBer: -5
4- A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-1.3.1
13. OTBeT: onpeaeuTeIb TPEYroJabHON MATPUIILI PaBeH
NPOU3BE/ICHUIO 3JIEMEHTOB IVIABHOM TUATOHAJIN.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B €y Qgj v Q- YK-1.B.1
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBI OJJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ITOM JIMHEHHas
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +---+ CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM cilydyae Ha3bpIBalOTCS CTPOKU MaTpULbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCSH JIMHEHHO
3aBHCHMBIMHU
IycTs MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO YK-1.3.1
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsJIKa.
15. Kak Ha3pIBalOTCS Takre MaTPUILIBI?
OtBer: Takue MaTpuIbl HA3LIBAIOTCS 00PATHHLIMU MAaTPULIAMU
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasHenust 4 * X = B, rue YK-1.B.1
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTtBer:

x=(5 5)




3amanwne 2. Hatitu 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 matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —4} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypaBuenust 4 # X = B rue
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 —8) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, Kak0e U3
KOTOPBIX SIBJISIETCS JIMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHIl Ha3bIBAETCs CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-1.3.1

18.

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

OtBer: MeToabl pelIeHUs] CUCTEM JHHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHII (C MCMOJIb30BAHHEM 00PATHO MATPHUIbI).

YK-1.B.1

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHEeHUU. Kakoil MeTo/| pelieHnsl CHCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

OtBert: Ecan onpeneanTesb MATPUIBI CHCTEMbI PAaBEH HYJIIO,
TO NPUMEHSETCH TOJIbKO METO/ UCCJIeJ0BAHUS CHCTEMbI
JIMHEHHBbIX ypaBHeHuii I'aycca, npyrue Mmeroas! (MeTon
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAasA M ONPeIeJUTE]b €¢ He paBeH HYJII0.

VYK-1.3.1

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNsI CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH MPUMEHSIOTCS B TOM clydae, €Cliiu
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

YK-1.B.1




OtBer: Eciim MaTpuia cucremMbl He KBajpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCilel0BaHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPHUIIA CHCTEMbI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCIIOBUHM OJTHOPO/IHAs CUCTEMA JIMHEHHBIX YPABHEHUM
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYJIeBOe pPellieHHue TOI/Ia U TOJIbKO TOr1a, Koraa eé panr
MeHbIlIe YHCJIA HEM3BeCTHDIX.

VK-1.3.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaas TOUYKa Ha IIJIOCKOCTHU OHpeIIGHSICTCSI ABYMsI qucjiamMu -
TIOJISIPHBIM YTJIOM M MOJISIPHBIM PagrycoM?

Oter: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-1.B.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 KOOPAUHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VK-1.3.1

24,

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

VYK-1.B.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAAET C €T0
KOHIIOM?

OTtBeT: BekTop, HAYA/I0 KOTOPOro COBNAJAET C €r0 KOHI[OM,
Ha3bIBaeTCs HYJ1eBbIM BEKTOPOM.

VK-1.3.1

26.

ITo xakoii popmyiie onpeaenseTcs CKaIsIpHOe TPOU3BEICHNE
BEKTOPOB?
OtBer: CkasnsipHoe NpousBe/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |E| * COS

VYK-1.B.1

217.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEICHUE

BEKTOPOB @ M b , €CITH M3BECTHBI KOOPJMHATEI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB Ompee/isieTcsl mo
dopmyne a,b, +a,b, + a_ b,

YK-1.3.1

28.

ITo kakoit popmyiie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, z2)?

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

YK-1.B.1

29.

[To kakoit popmyIie orpeenseTcsi MOayJb BEKTOPHOTO
IIPOU3BEJICHUS] BEKTOPOB?

VK-1.3.1




OTtBer: BesimunHa MoOayJ/isi BEKTOPHOIO NMPOU3BeACHUS
BEKTOPOB onpenesiercs mo gopmyue |dl = |b| = sin(ab)

UeMy paBHO pacCTOSIHUE OT TOYKH 10 TIPSAMOM? VK-1.B.1
30. Oteet: PaccTosinue 0T TOYKH 10 MPSIMOii PAaBHO JIJINHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPAMYI0.
3ananue 1. CocrtaBuTh ypaBHeHUE npsMoi mpoxonsamei uepes | YK-1.3.1
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
3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOASAIIEH uepes
TOYKY M(1,—4) u HEPIEHAMKYIAPHOM pAMOI
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 UIIIEeHTOM
OrtBer:
¥y=1,25x—5,25
3amanne 3. CocCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASAIICH uepes
x+16 y—9
touky M(—1,—3) 1 mapaienbHON IPAMOi : = =
3L OtBer 3ammcaTh B BHUIC ypPaBHEHUS TMPSMOM C  yIJTIOBBIM
ko3 urmeHTOM
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 ypaBHEHHE NPSIMON MPOXOIAIICH uepe3
x+1 y—6
touky M(3,1) u nepreHIuKyISIPHON MPAMOiA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX VK-1.B.1
KoopauHaTtax (X, Y, z)?
32. OTtBer: B 1ekapTOBBLIX KOOPAMHATAX YPABHEHHE IVIOCKOCTH

(KaHOHHYeCKOoe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0




33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCIIOBHE
MapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

OTtBer:

Jliist Toro, 4To0LI MPSAMasi M IUVIOCKOCTh OBLIH NMapalielbHbI,
He00X0JAMMO H [Jd0CTAaTOYHO, 4YTOObI BEKTOP HOPMAJIM K
IUVIOCKOCTH M  HANPABJSIOMIMA BeKTOpP MNpPAMOi  ObLIM
neprneHnKyJIAPHbI.

YK-1.3.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS MpsAMas, HPOXOJslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasilieil yepe3 TOYKY (Xo, Yo,
Z0) M UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

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

YK-1.B.1

35.

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

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

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VYK-1.3.1

36.

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

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTel — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

VYK-1.B.1

37.

C noMo1bko Kakoi (popMyITbl MOKHO HAHTH YTOJl MEXKIY

PSAMBIMH?

OTBeT: yroJ Mex1y NpsiMbIMH MOKHO HAWTH U3 (popMy.JIbl
arsig

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

Cos@ =

NPSAIMBIX

VK-1.3.1

38.

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

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

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

(opmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

VYK-1.B.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

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

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

VYK-1.3.1

40.

Hanummnre kaHOHHMYECKOE YPaBHCHUEC SJIJIUIICA.

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

YK-1.B.1




41.

Hanummure kaHoHNYECKOe ypaBHEHHE TUTIEPOOPEI.

Oteer: KaHoHH4YecKkoe ypaBHeHHe THIIEeP00JIbI HMeeT BUJ
2 2

X ¥ 1

a® b?

YK-1.3.1

42.

Hanummure kaHOHUYECKOE ypaBHEHUE MapadoIIb.
OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL
y:=2px

YK-1.B.1

Bomnpocsr (3agaun) ains 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

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

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuens TeM Isi KypCOBOTO IPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pPabOTHI
MpeACTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCOBOi1 pabOThI
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUHOM aTTecTallMM B BHJE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

No . Kon
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
n/n MHAMKATOpa
1 | Jlana matpuna 1)  as YVK-1.3.1
2) -ay
_ (“11 ﬂ'li)
A= .
@31 @33 3) a
11
E€ anreOpamueckoe
JOTIOTHEHHE Ass 4) —ay
aBHO. ..

P Otser: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

2 | U3 npuBeaéHHBIX dy;  djp VYK-1.B.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 az
CYILLIECTBYIOT 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)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum METOI0M

MOXHO PCIINTDH
CUCTEMY,
OIpEEIINTEND
OCHOBHOM  MaTpHIbI

KOTOPOM PaBEH HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMoIIBI0 00PAaTHOW MAaTPHIIBI
4)  mo0BIM CIIOCOOOM

OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

YK-1.3.1

CucremMa CcOBMeECTHA
TOTrJa U TOJBKO TOrjaa,

Koraa...

1)  Gonbme 1
2)  paHr MAaTPHIILI CHCTEMbI PaBeH
PAHTy pacHIMPEHHOI MATPHIIBI
CHCTEMbI
3) panr paseH 0
4)  panr paseH |
OtBeT: 2)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)

VYK-1.B.1




Jl1st BeKTOpOB 4 u b | 1) BeKTOPHI HEPHEHAUKYISPHEI YK-1.3.1

BBIIOIHSIOTCS 2) BeKTOPbI MapajLIeIbHbI

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

IPSAMOM

by by by 4) BeKTOpHI JieXKAaT Ha OIHON NPsIMOii

Qx @Ay Az Otser:2) 4)

Toraa.... (Uuctpykuust: [Ipounraiite TEKCT, BhIOEpUTE
NPaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMEHTHI, 00OCHOBBIBAIOIITHEC BBIOOD
OTBETOB)

Bekropnoe 1)  KoIMHeapHOH IUIOCKOCTH, B KoTopoit | YK-1.B.1

POM3BEICHUE JIKAT MEPEMHOKAEMbIE BEKTOPA

BEKTOPOB a I B — 310 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B

KOTOpPOH JIe:KaT TepeMHOKaeMble

BEKTOP. .. BeKTOpbI

3) wHynesoi
4)  coBmajaroIni c OJTHUM u3
MEPEMHOYKACMbIX BEKTOPOB
OtBet: 2)
(Muctpykums: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byp+C] YK-1.3.1
A2 252 A2+ 02
JI0 TUIOCKOCTH 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,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  runepOomoi YK-1.B.1
MECTO TOYEK .
2) mapaboJoii
IJIOCKOCTH, CyMMa
paccTostHui or | 3)  OKPYXHOCTbIO
KOKION U3 KOTOPBIX 4)  smmncom
A0 ABYX JaHHBIX
_ | OTBer: 4)
TOUEK 3TOMU
IJIOCKOCTH ectb | (MucTpykuus: Ilpountaiite Tekct, BbIOEpUTE
BEJIMYMHA MPaBUJILHBIN OTBET W 3alMIIUTE APTYMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypPaBHEHHE 1) x+1  y-2  z—4 VK-1.3.1
- o -3 2 4
PSIMOM, TPOXOAIICH
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
MJIOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -2 -4
Otget: 1)
HNucrpykmus: IIpountaiite TekCT, BLIOEpUTE
b
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemmuts cucremy | 1) x=0,y=1,z=-3 YK-1.B.1

JIMHENHBIX YpaBHEHHUU

METOJIOM l'aycca

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

3) x=0,y=-1,z=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
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 YK-1.3.1
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: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | dana marpuna 1) a,, YK-1.B.1
LTI T 2) —ap
A_(a,:l a::)'
3) Qu
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-1.3.1

Ha3bIBAETCsI 0OpaTHOM
Mmatpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1

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




4) ATH-A=0

OTtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIONIHE BEIOOP OTBETA)

14 | CkansapHbIM 1) |.{£||E| ArcCos o VK-1.B.1
NPOU3BEACHUEM JIBYX .
2) lal |b| ctg a
HEHYJIEBBIX BEKTOPOB
d u b HasbiBaercs 3) |E||E| cos o
YHCII0, PaBHOE. . .
4) |al |b|tgcx
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15 | Yemy pasao | 1) O YK-1.3.1
CMEIIIaHHOe
2) 1
POU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—5b)=0 VK-1.B.1
MPOXOIAIEH  Yepe3 2) — —m
IIBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTbH o 3) Alx — xu) + B(y— }’uj =0
dbopmyre. ..

4) F_}’n:k(x_xuj




OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomerpuueckoe 1) TIlapabony YK-1.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepGouy
HpeJCcTaBIsieT co00M 4)  swmnc
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
18 c 1) neiCTBUTEIBHOM OCHIO YK-1.B.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaTbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu ypaBHeHue | 1y x+l  y-2  z—4 VK-1.3.1
. . 3 -2 -4
OpSMOM, MPOXOASIIEH
x+1 v+2 z+4
yepes TOUKY | ) = =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEepIEHINKYIISIPHO 3) . T o T .
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .

OtBer: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

20 | Onpenenuts  kakoe | 1) x~+y--8x=0 VK-1.B.1
ypaBHEHUE JMHAN . _
2)  x=-2,/25—37
COOTBETCTBYET 3
napabosie. .. 3)  -2x 43y -4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-1.3.1
JIMHEHHBIX YPaBHEHHUU 2)  Xx=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUJIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
22 | BeauciauTh VK-1.B.1

6D




9 (5 7)
OrtBer: 2)

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

000CHOBBIBAIOIIHNE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-1.3.1
JeXKHUT Ha mpsiMoit y = | 2) (-1; 3)
-2x +1? 3) (2;3)
4) (2,5
OtBert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOepUTE
IpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BbIOOp
OTBETOB)
24 | Tlpsmasy =2X +5 1) tg(5) YK-1.B.1
obpasyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HaIpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Vron MEXTY 1) tgg= ‘1:?5 VK-1.3.1
PSIMBIMH
y=x+ly=s+3| 2 we=|;
onpezensercs o )
bopmye: 3) w'e= ‘li_l;fi}
9 o= |




OtBer: 1)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

26 | Ilpu peleHnn 1) 5 3‘ YK-1.B.1
a 7
CHCTEMbI  JIMHEHHBIX
o 1 3
aBHEHUI
yp 2 |, 3
{ x,+3x,=5
4x,—Tx,=8 © 3 |5 3‘
8 -7
IIpaBUILy Kpamepa
OTPEICITUTEND A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-1.3.1
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x,=1
! - Otser: 2)
METOAOM Kpasepa Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
HOJIY4YEH OTBET. ... .
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

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

Xy tx;—x3=0 4) (1;0;1)
2xy —x, tx3=3
v : OrtBert: 4)

g — 2x,+xg =2

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | lNokasarenbHas 1) VZez VK-1.3.1
dopMa KOMIUIEKCHOTO — g
2) 2et
qucna o
. 5ais
z=-1+ i umeer BU: 3) V2e:
4) \V2e T
Otger: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
30 | Monyinb 1) 0 YK-1.B.1
KOMIUIEKCHOTO umcna | 2) 1
= —i paBeH: 3) 2
4) 5
OtBeT: 2)
Wucrpykuus: [IpounTaiiTe TEKcT, BhIOEpHTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPE/ICTTUTEND | 2) Kpamepa YK-1.3.1
pELIEHUS] CUCTEMBI CHCTEMBI paBeH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anredpamyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
IPUMEHSIOTCS B TOM 5) Marpuna He | 6) O6parHoii
clry4ae, ecii ... KBaJ[paTHas MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)




(Muactpykums:  Ilpouurtaiite  TeKCT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmgoil
MO3WIIMK, JaHHOW B JIEBOM CTOJOIE,

noa0epUTe COOTBETCTBYIOIIYIO MO3HIIUIO
(MM HECKOJIBKO COOTBETCTBYIOLMX) B

MIPaBOM CTOJIOIIE)

Pemnre MmatpuyHoe
YPaBHEHHE.
BeimosnauTe
IIPOBEPKY.

Haiitn matpuny X u3 ypaBHenus A =X = B
rie

a=(5 2) =5 )

Otger:

x=(% %)

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

YK-1.B.1

IIpumeuanue: cucteMa OLIEHUBAHMS TECTOBBIX 33IlaHHI:

Or1leHKa TECTOBBIX 3aJaHUI
OaJUIbHAs IIKaIa

XapaKkTeprCTuKa 3a/1aHui

ITonHOE coBIIageHne ¢ BEPHbIM
OTBETOM OlleHuBaeTcs |
6amom/

HEBEpPHBIN OTBET WJIU €T0
orcyrcTBue — 0 6ayos.

1 tum)

BbIOOpE OTBETA.
3amanue ¢ BLIOOPOM OJTHOTO BEPHOTO OTBETA U3

uugpa

3agaHre KOMOMHUPOBAHHOTO TUIIA ¢ BELIOOPOM OJTHOTO
BEPHOI'0 OTBETA U3 NMPEAJIOKEHHBIX U 000CHOBAaHUEM BbIOOpA
CUMTAETCs BEPHBIM, €CIIU MPaBUWIBHO yKa3aHa nudpa u
IIPUBE/IEHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yEMbIE MPU

MPEAJIOKCHHBIX CHUTACTCA BEPHBIM, €CJIU IIPABUJIBHO YKa3daHa

ITostHOE coBIIazicHNUE C BEPHBIM
OTBETOM

ouieHuBaercs 1 6amiom, eciu
JIOTIYIIIEHbI OITMOKHU U OTBET
orcyrcTByeT 0 6a10B.

2 Tvm)

BapMaHTOB OTBETAa W3 NPEUIOKEHHBIX U
yKa3aHbl HUQPHI U
IIPUBENECHBl KOHKPETHBIE APIYMEHTHI,

BbIOOPE OTBETOB.

U3 TPEUIOKEHHBIX CUHUTAETCS BEPHBIM,
YKa3aHbl HUPPbI

38.]_'[3HI/I€ KOM6I/IHI/IpOBaHHOFO THIIAa C BLI60pOM HCCKOJIbKHUX

pa3BEPHYTHIM

000CHOBaHHUEM BLI60pa CUHUTACTCAd BCPHBIM, CCJIMN IIPABUIIBHO

HCIIOJIB3YCMBIC IIpU

3amanne ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB
€CIM IPaBHIIBHO

«[Toxnoe COBIAJICHUE C
BEPHBIM OTBETOM OI[CHHBAETCS
10ayi;ioM, HEBEpHBI  OTBET
wm ero orcyrcteue - 0
0aJIIIoB»

3 Tun) 3agaHUe 3aKpHITOrO THUMNA Ha

COOTBETCTBUSL  (MO3UIMM U3  OJHOIO
COMOCTABJICHBI C MO3UIHUAMHE JIPYroro cTojdia)

YCTAHOBJICHUC

COOTBETCTBUA CUHUTACTCA BepHBIM, €CIIN YCTaHOB.]'IeHBI BCEC
cronoua

BEPHO




Or1leHKa TECTOBBIX 3aJaHui

- XapakTepHUCTHKA 3a0aHUI
«[lonHoe coBmaieHue ¢ 4 tun) 3amaHue 3aKpHITOrO TUIA Ha YCTaHOBJIEHHUE
BEPHBIM OTBETOM OIIEHMBAETCS | MMOCJIEI0BATEILHOCTH CUYUTACTCS BEPHBIM, €CJIM MPABUIHHO
10anom, eciu JOMmyIIEeHbI yKa3zaHa BCsl OCIEA0BaTEIbHOCTh UGD.
OIIMOKU WJIH OTBET
orcyTcTByeT — 0 0amioB.»
«ITpaBHIIbHBIN S5 Tun) 3agaHue OTKPBITOrO THUMA C PA3BEPHYTHIM OTBETOM
OTBET 3a 33/IaHUE OLICHUBAETCSl | CYUTACTCA BEPHBIM, €CJIM OTBET COBMAJAeT C ATAJIOHHBIM IO
B 3 Oaa, COJICP’KAHUIO U TIOJTHOTE.
€CJIM JIOTyIleHa OJTHA OLIHOKa
\

HETOYHOCTb \ OTBET
IIPaBUJIBHBIN, HO HE TIOJIHBIN -
1 6amn,

€CJIA JIOMYIICHO

oonee 1 omubku \ oTBET
HETPaBUIIbHBIN \ OTBET
orcyTcTByeT — () Ganony.

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernameHTHpyHOIIHUX MOPAJOK W MPOLENYpY
IPOBEJCHUS TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus AJisE 00y4JaOIUXCs 0 OCBOCHUIO JUCITUTUTHHBI
(Huoice npueoosamcs pekomeHOayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. MeTtoauueckue yka3zaHus I OOYYalOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
matepHana (eciu npedycmMompero yY4eoOHviM HAAHOM HO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (GYHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOseMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK 10 KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;




— pa3BuTHE TOPOPECCHOHATBHO-ICIOBBIX  KA4yeCcTB, JIIOOBH K  MPEAMETY H
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIJICHHS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TCXHUKH H O
IPOTHO3E UX Pa3BUTHS Ha OJIMIKANIINE TOJIbI,

— HAYYUTHCS METOIMYCCKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIABHBIC MBICIH M
MOJIOKCHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TOJy4YeHHE TOYHOI'O TOHMMAaHHUS BCEX HEOOXOJMMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIaloB |
UCIIOJI30BAHUEM PA3aTOYHOr0 MaTepuajia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa MpeaoCTaBIeHHs JIEKIIMOHHOT0 MaTEpHaIa;

— OnpeneneHnss MaTEeMaTHYECKUX TEPMUHOB.
—  @®opMyIHpPOBKA TCOPEMBI.

— Jl0oKa3aresnbCTBO TEOPEMBL.

—  HMnmoctpupyromuye npumMepsl.

11.2. MeTtoguveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHATUH (ecu npedycCMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHIITOJIHEHUU 00y4alOIIMMUCS MO PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYeOHBIX 33aJaHUN C IEJIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YYAOIIEroCs SBISETCS MPUBUTUE O0YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONMTUMCS IPAKTHYSCKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JTUCIUILINHEI;

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHMUI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaIbHOU (Gopm
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuueckre 3aHITHA HAYMHAIOTCS C 3alUCH B KypHaAl TperojaBaTess
MPUCYTCTBYIOIINX CTYJACHTOB. 3aTeM OOBSIBIISCTCS TeMa MPAKTHYSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3aJaud W TMpejaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3aja49y, UCTIONB3YS 3HAHUS, MOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEPBBIM PEIWIT 3a/1auy, BBI3bIBACTCS K JIOCKE. B ciiydae ecnu CTyAeHT MpPaBUIBHO PEIn
3a/1aqy, OH IMmoyiydaeT 5 0amuioB. Eciiu CTyJIeHT permaer 3ajady ¢ MOMOIIBIO TIPeroaaBarels,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMeCTpa, OLEHKHU CTYJIEHTOB (BKJIIOYAs OIICHKY
MOCENIAeMOCTH) TepeBoATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
J00aBJISAIOTCS K 00IIel cymme 0amioB B paMKaxX MOIYJIbHO-PEHTHHTOBOI CHCTEMBI.

CrynmeHTaM BBIIaeTCS JIOMAIllHEE 3aJlaHue B BHUJC 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIC CPOKH.




11.3. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAsi padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBHONH paboTh, Y oOydaromerocst (hopMHupyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

11.4. MeTtoauueckue yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OIICHMBAHMS X0Jla OCBOCHUS
JUCLIUATIIINHBI.

B Teuenune cemecTpa B cucteme aucTaHiuoHHoro ooOyudenuss ['YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IIPOBEPOUYHBIE pabOThl 10 PpEHIEHHIO 3ajad U OJUH
TEOpeTUYecKuil onmpoc (mepedyeHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucTeMe JUcTaHIMOHHOro ooyuenus I'Y All).

Pe3ynbTathl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOM  arTecTanMd (P HMCIOJb30BaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIK BUJ KOHTPOIS OICHHBAeTCS B Oamiax, U3 KOTOPBIX (QOpMHUpYyeTCs
WTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue ykazaHus Ijisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTanusi  OOydYaromuxcsi  MpeAyCMaTpuBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENEHOM paboThl, CIIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3a7ady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCHMM M 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, KYTOBICTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHHOY.

— Cucrema OIICHOK MpU NPOBEACHUH MPOMEKYTOUHON aTTecTallid OCYLIECTBISETCS B
coOoTBEeTCTBUU C TpeboBanusiMu I[lomoxkenuit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXKYTOUHOU aTTectanuu cTyAeHToB ['YAIl, oOyJarommxcs Mo mporpaMmam BBICIIIETO
obpazoBanus» u «O MOIYTbHO-PEUTHHTOBON CHCTEME OIEHKH KauecTBa ydeOHOW pabOThI
ctynentoB B 'Y AIDy.



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




