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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto moarotoBku/ cnemuanbHocTH 12.03.02  «OnToTexXHHMKa» HAMPaBICHHOCTH
«OMNTHUKO-AJIEKTPOHHBIE TPUOOPHI U KOMIUIEKCH». JluciumimHa peanusyercs kadempoit «Nely.

JluciunanHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIIEIYIOUTUX KOMIIETEHITUN |

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTUMAJIBHBIE CIIOCOOBI MX PEIICHUS, UCXOAS W3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIINUXCS
PECYPCOB U OTPAHUYECHUI

ConepkaHue NUCHMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMEeTpHEH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
ydeOHOro Tpolecca: JeKyuu, HNpaKkmuyeckue 3aHAMUAL, — CAMOCMOAMENbHAL — paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (hopMe IK3aMEeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET S5 3aueTHBIX enuHun, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCE CHUCTEMBI BBICHIETO OOpa30BaHMsSI COBPEMEHHOIO  CIELMAIMCTa M HU3y4yaeT
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHBbIE COOTHOLIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIICHHOCTh, OPraHU30BaHHOCTH NPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM pPELICHHs MPUKIATHBIX 337a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOLIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4TO, B CBOI OdYepelab, MPUBOAUT K HOBBIM TPEeOOBaHUSM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

1.2. JlucummimHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OIT BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYalOUIMicS AODKEH 00JalaTh CIIeTyIOIUMHU
KOMIETSHIMSIMU WM UX YacTaMHu. KOMIEeTeHIINN U HHAUKATOPBI X JOCTH)KEHUS TIPUBEJICHBI B
tabnuue 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI

Kareropus Konmn
Kox n HanMeHoBaHME MHIMKATOPA JOCTUKEHUS
(rpynma) HaVMEHOBAHHE
KOMIIETCHIIUU
KOMIIETEHIINHU KOMITETEHIINHU

VK-2 Cnocoben
OTIPEIENIATh KPYT
3aja4d B paMKax
IMOCTaBJICHHOM I1CIIH
U BBIOMpATh

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS [
pelIeHns TOCTaBIEHHBIX 3a7a4
YK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 TOCTABJIECHHOM
ey U (opMyJIupoBaTh 3a/1a4u, KOTOpPhIE
HEO0XOAUMO PELIUTh JUIsl €€ JOCTHKEHUS
ONTUMAaJIbHbIE
YHuBepcanbHbIE CIIOCOBBI X VK-2.Y.3 ymeTs BbIABUTATh aJbTePHATUBHBIE
KOMIIETEHIINH BapHUaHThI AEUCTBUH C 1IeTIbI0 BBIOOPA ONTUMAIIBHBIX
pelIeHus, UCXOAs U3
CIOCOOOB peleHUs 3a4a4, B TOM YHCJIE C IOMOIIBIO

JNENUCTBYIOLIUX
Y U(POBBIX CPENICTB
MIPaBOBBIX HOPM,
T —— VYK-2.B.2 BirazneTs HaBbIKaMH BbIOOpa ONTHMAIBHOTO
CCVDCOB I crioco0a perieHus 3a/1a4 ¢ y4eTOM UMEIOIIUXCS
pecyp N YCJIOBUM, pECYPCOB U OTrPAHUYEHUI
OrpaHUYEHUN

2. Mecro nuctuIuIHHEL B cTpykType OI1
Juctunnuna He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaAMH MPU
M3y4YEHUH B BY3€ KaKUX JTMOO JUCITUTIIINH.




3HaHUs, MOJYYECHHbBIE IPY M3yUYEHUU MaTepuasa JAaHHOM JUCLMIUIMHBL, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLHILINH:
- Maremaruka. Teopust BEPOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JHUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
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
Nol
1 2 3

Oowan mpyooemKocmp oucCyunIuUHb, 5/ 180 5/ 180
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 npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 58 58
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCITUTITMHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pazpgenbl, TeMbl AUCTIUILTAHEL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 1

Pazgen 1. KoMmiekcHble yncia U MaTpULIbI 6 8 10
Pa3znen 2. CucteMbl TMHEVHBIX ypaBHEHUH 6 9 10
Pasnen 3. JIunelinbie MpoOCTpaHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Pasznen 5. IlpsiMast Ha MIIOCKOCTH 4 4 6
Paznen 6. [IpsiMast v TIIIOCKOCTH B IPOCTPAHCTBE 4 5 6
Paznen 7. KpuBbie BTOporo nopsiika 3 0 6
Hroro B cemecTpe: 34 34 58
Hroro 34 34 0 0 58




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOy4JarlolMMuUCs  OMNpeNeJeHHBbIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;yuein
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 pas/iesoB U TE€M JIGKIIMOHHBIX 3aHSATHI

1. [TonsiTHE KOMIUIEKCHOTO uncia. JledcTBUS Hall KOMIUIEKCHBIMH YHCIIaMU B
anrebpanveckoii (opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILIEKCHOTO uncia. (2 yaca)
[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHenHas
3aBUCHUMOCTh M HE3aBUCHUMOCTb MaTpull. TpaHCIIOHMPOBAHUE MATPHLL.
YMHO)KeHue MaTpull. MHOTOWIEHBI OT KBaJApaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cpoiictsa. OdpatHas MaTpuna. Pemenue npocreimmx
MaTPUYHBIX ypaBHEHUH. MaTpUYHBII METOJ peUIeHHs] JIMHEHHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJPATHBIX MaTpUL.
OYHKIMK OT KBaJAPATHBIX MaTpuIll (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
koopauHaThl. JluHeliHple  mpeoOpa3oBaHus. MaTpula  JIHHEHHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE omnpeaencHus. JInHnelinbie onepanuu
HaJl BeKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. baszuc. KoopauHatel.
CucreMbl KOOpIUHAT Ha TUIOCKOCTH U B IpocTpaHcTBe (4 yaca)
CkanspHoe mpou3BeicHIEe BEKTOPOB. BEKTOpHOE MpOU3BeIeHNE BEKTOPOB.
CwMmenanHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay nNpsIMbIMU Ha IJIOCKOCTH. PaccTosiHME OT TOUKHU 10 NPSIMOU Ha
wiockocTH. PaccrosiHue Mexay napasuieabHbIMU OPSIMBIMU. (2 Yaca)
6. YpaBHeHMsI IJIOCKOCTHU. 3a/laHue NMPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexy IIOCKOCTAMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIYy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne Mexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4ku
710 TIPSIMOM B TTPOCTpaHCTBe. (2 yaca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHUE KPUBOH BTOPOTO
nopsiaka. KaHoHn4eckne ypaBHeHHs KpUBOM BTOpOro nopska (3 yaca)

4.3. IlpakTtuyeckue (CeMUHAPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

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

N3 nux Ne
Ne | Tewmsl npaktnueckux | @opmel npakTnueckux | TpyroeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIUI

(dac) JIUHBI

Cewmecrp 1

1. | JelicTBus Haq | Pemlenue 3anau | 2 | | 1




KOMILICKCHBIMHU
YKCIaMU B
anreOpanvecKoi
dopme.
Tpuronomerpuyeckas
dbopma
KOMILIEKCHOT'O YHCIIA.

HeucTBus Haj
KOMIIJIEKCHBIMH
YHCJIaMH B
TPUTOHOMETPUUYECKOMN

dbopme

Pemenune 3anau

JluueitHbie onepauu
HaJ| MaTPUIIAMHU.
TpancrionupoBanue
MaTpuLl. Y MHOKECHHE
MaTpHUIL

Pentenue 3anau

Kontponbnas padora
Nel

Pemenue 3anau

Brruncaenue
OIpEICIIUTENEH.
OO6parnas maTpuria.
Pemenne MaTpuuHbIX
YpPaBHEHU.

Pemenue 3anau

MarpuyHbIii METOT
pELIEHHS CUCTEM
JIMHEWHBIX
ypaBHeHui. Meron
Kpamepa

Pemenne 3agau

~

Meron I'aycca

Pemenue 3agau

KonTponbnas padota
Ne2

Pemenue 3agau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Breraucnenune
KOOpJUHAT TOYEK B
oO1eit JeKapToBOM
CUCTEME KOOpJUHAT.

Pemenue 3agau

10.

CxkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

Pemenue 3agau

11.

BekropHoe u
CMELIaHHOE
MPOU3BEICHUS
BEKTOPOB

Pemenne 3agau

12.

KonTponbnas pabota
Ne3

Pemenne 3anau

13.

YpaBHEeHUs PAMOU
Ha TUIOCKOCTH.

Pemenne 3anau

14.

3a1aun Ha IPSIMYIO
Ha MJIOCKOCTH

Pemenne 3anau

15.

[IpsiMast ¥ IOCKOCTh

Penrtenue 3anau




B IIPOCTPAHCTBE

16. | KontponbHas pabota Pemenue 3amau
3 6
Ne4
Bcero 34
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Ta6mmmia 6 — JlabopaTopHbIe 3aHATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
HaumenoBanue nabopatopHbix padboT pyA - | TP pas
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosiTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac yac
1 2 3
N3y4eHne TeOpeTUIECKOro MaTepuana
16 16
nucuuruael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 16 16
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 16 16
KonTponbubie pabotel 3a0uHnKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
10 10
atrectauuu (I1A)
Bcero: 58 58

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yJaromMXcsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN

[lepevyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B Ta0IHUIE 8.




Tabnuua 8— [lepeyeHpb Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
SK3EMIUIIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumiera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 33a11a4 110 aHATUTHIECKON T€OMETPUHU U

nuHelHoM anredpe: Yueb. mocobue / [lox pen. J1.B.

Bexnemumiesa. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.
YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yuaed. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTudeckoil reoMeTpuu U OBC Jlanp
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

Onekrpon. man. — CII6. : JIans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 337134 [0 AaHATUTHICCKON OBC Jlanp
m/book/72575 TeOMETPHH U JIMHEHHO# anredpe. [DaeKTpoHHBIH pecypc]

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

[etpoBuy, N.A. UybapoB. — Dnextposn. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiHo# anreops 1 ObC Jlanp
m/book/71997 aHAJTMTUYECKast TeOMETPHS : yuebHoe mocodue / A. 1.

HosukoB. — Mocksa : DUSMATJIINT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / M. B. MBanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; TOA

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

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomerpus : yue6HOe ocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanp
om/book/58162 JMHEHHOU anre6ps : yueOnuk / /1. B. bexiemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHeitHas 3BC Jlanb

om/book/48192 anredpa ¥ aHATUTUYECKasi TeOMEeTpUs : yueOHOe mocodue
/I1. C. I'eBopksiH. — MockBa : DUIMATIIUT, 2011. —
208 c.

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

de/436467 y4eOHUK U mpakTukyMm 1utst By30B / E. I'. [ImoTHHKOBa, A.
I1. Banos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MsnarensctBo FOpaiit, 2019. — 340 ¢

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

00de/493221 aHaJIMTUYeCKasi FeOMeTpus: yueOHoe mocodue Juis

By30B / U. X. CabutoB, A. A. Muxaies. - 2-¢ U3,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.



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

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u

00e/434042 aHanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHuil:
yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIyb6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeyeHb AIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://www.math-net.ru OO0mepoccuiicKuii MaTeMaTHYeCKUA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp TPOTPaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecrieueHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

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

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
1 | YyeOHnas ayautopus 1jsl 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH ya. I'acrenno, a. 15,

CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U MHIUBUYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crnenyanu3upoBaHHas MeOellb;



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

TEXHUUYECKHE CPEJICTBA O0YUEHUSI, CITyKAIHE IS
npeacTaBiIeHus yueOHoi nHpopmau 60IbIION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHUS

2 | YueOHas ayaAuTOpUs JJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'actenno, 1. 15,
CEMHUHApPCKOI'0 TUIIA, TPYIIOBBIX U HHAUBUYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEICTBA OOYUEHUSs, CIyXKaIUe IS
IIpeJCcTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIMOHHOTO 000PYIOBaHUS

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIGHOYHBIX CPEACTBAIS MPOBEACHUS HNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEITHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«YJIOBJIETBOPUTEIBHO» | — JIOIYCKAaeT HECYIIECTBEHHBbIE OIINOKN U HETOYHOCTH;

«GAYTCHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM MPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHUS;
— 3aTpyAHsieTcs B (OpMyJIUPOBaHUHU BbIBOJIOB M 0000IIEHUH;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIICCTBCHHBIE  OMMOKA W  HETOYHOCTH  TPHU

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nist sKk3ameHa npeicTaBlieHbl B Tadnumie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7au) A7 SK3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

1)

2)

BrerarcnuTh npon3BeicHue KOMILIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)

Otser: 20+37i

Bepno nu yrBepxkaeHue: «/lericTBuTenbHas 4acThb
MIPOM3BEICHUS KOMIUICKCHBIX YUCEIT B anredpandeckoit popme
3allMCU paBHA IPOU3BEACHUIO JICHCTBUTEIBHBIX YaCcTeH
COMHOXkHUTeNEN». OTBET apryMeHTUpPYITE.

OTtBerT: Hesepno (BepHBIM OTBETOM ABJISIETCS
yrBepaxaeHune: «J/leiCTBUTENbHAS 4YaCTh NPOU3BEACHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu
BbIYHCJISAETCS KaK Pa3HOCTh NPOU3BeACHUSA
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).

3amanue 2.

1)

2)

Brraucnute nponsBeieHrne KOMIUIEKCHBIX YUCel B
anreOpanyeckoit opme 3arnucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

Bepno nu yTBepkaeHue: «/leiicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anredpanyeckon popme
3aMKCH BBIUUCISIETCS KaK pa3HOCTh IPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

VK-2.3.1




«/JleicTBUTE/bHAS 4YacThb TMPOU3BEAEHUA KOMILIEKCHBIX
yuceJa B ajaredpamvyeckoi gopme 3anucu BbIYHCAACTCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbuHCINTD NIPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OtBert: 40-5i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JEHCTBUTEIIBHBIX YaCTEH U IMPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/lelicTBUTe/IbHAS YACTh MPOU3BEIeHUSI KOMILIEKCHBIX YHCEJ B
ajredpanyeckoii ¢gopmMe 3anmucH BBIYMC/SAETCH KaK Pa3HOCTh
Npou3Be/leHUs1 JAeliCTBUTENLHBIX 4YacTell M NpPoU3BeleHHs
MHHUMBIX YacTeill COMHOKMTEJIEN).

3ananue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(9 — 4i) * (8 — 5i)

OtBer: 52-77i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCell B alire0Opandeckoit popme
3aIIMCHU BBIYHCIIAETCS KaK MPOU3BEICHNS] MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Oteer: HesepHo (BepHBIM 0TBETOM SABJISIETCH
yTBepxkaeHune: «JleicTBUTEJbHAS 4YaCTh MNPOU3BeAEHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbIYHCJIIETCH KaK Pa3HoOCTh Npou3BeleHus
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 5.

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

OTtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3amucu MOXKeT ObITh BBIUKCIEHO I10
NpaBWIy BBIYUCICHHS TIPOM3BENEHUS MHOTOWICHOB» OTBeET
apryMEHTUPYUTE.

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




3amanue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
Z, = S{cusg + i sin E] n Z,= ?{cus§+ i s:'n;—T]
T a - T -
OTtBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:
«IIpn BbIYMCIEHUM TPOM3BEAeHHS KOMILUIEKCHBIX YHCeJ] B
TPUTOHOMETPUYECKOI popme MOAYJIb pe3yJbTarta
BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. VK-2.V.3
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aInCH.
(13 1
10(cos—+1i sin—
z, _10(cos3 +ising)
T . . T
Z, S(cos—+izin)
T a - T = -
OtBer: 2 (rns; +i smg) =43+
2) Bepuo nu yrBepxkaeHue: «lIpu BBIYMCICHHH 4YacTHOTO
KOMIUIEKCHBIX YMCEJ MOJYJIb U apIyMEHT pe3yJibTaTa SBJISIOTCS
pe3yibTaTaMM JIEJIeHUs MOYJIS JIeIMMOrO Ha MOJYJIb JIeTTUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHE:
«IIpy BBIYHCICHHM 4YACTHOI0 KOMILUICKCHBIX 4HCeT MOIYJIb
pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs (popma 3anucu KOMIUIEKCHOTO YKCIIa, UMEIOIast VK-2.B.2
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U ¢?
OtBer: ®opMa 3anMCH KOMILJIEKCHOI0 YHCJIA, MMEIOIIAs BH/
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I/1e |Z| —
MOAYJIb KOMIIJICKCHOT0 YHCJIa, () — APTYMEHT KOMILIEKCHOI 0
yHciIa
Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIIMCAH B BUJE

|21 - |z2| (cOS(@1t+@2) + isin(p1t@2)) ?

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALHS
YMHOKCHHSI KOMILICKCHBIX YHCeJ Z1 M Z2.




PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIaMH MOYKET
OBITH 3ammcaH B BUIE |Z1]:Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIMCAHA OTIEPAIHSI
fieJIeHUsI KOMIUIEKCHBIX YHCeNl Z1 M Z2.

YK-2.V.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3aucano B alreOpandeckoi u B

TPUTOHOMETPUIECKOMN opMax:
V3 )

1 T 0w
Z—?+LE—L{cusE+.slng]

Haiinure 12-10 crenedp yucia Z
OtBer:1

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBan? O0ocHyiiTe
CBOM BBIOODP
OrtBet: IIpu Bo3BeIeHNH KOMILIEKCHBIX YHCEJ B CTeNeHb (oJiee
PalMOHAJLHO UCII0JIB30BATH TPUTOHOMETPHYECKYI0 opMy
3aMKCH U elCTBOBATH MO CJIeYI0IIeMy NPaBUJIY: MPU
BO3Be/IeHUH KOMILIEKCHOI0 YHMCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BO/JMTCS B 3Ty CTeNeHb, apryMEeHT YMHOKAeTCs Ha
MoKAa3aTeJb CTENeHH.
Eciin ke ucnoib30BaTh ajredopanyeckyro ¢gopmy 3anucu, To
He00X0AUMO B JaHHOM cJiy4yae 12 pa3 yMHOKHMTH YHCJIO CAMO HA
ceos.

3ananue 2.
1) KomruiekcHOE YUCiI0 Z 3alicaHo B allreOpandeckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
13 iy

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

Haiigure 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILIEKCHBIX YHces B CTelleHb OoJiee
PALMOHAJILHO HCIO0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aliCH U AelCTBOBATH M0 CJleyIolieMy NpaBujy: Npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJ/IA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HA
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-2.¥.3

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

2 -2
Az(—li g —23)B= ! _3’3

OTtBer:

VK-2.B.2




C:(i& ;f-iL)

2) BeibepuTe u3 criucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B rzie

2 —2
1 4 2
A=( j3=(—1 4)
-1 3 -4
3 —3
OtBer:

c=(s %5 1)

2. Breibepute u3 crnucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otreer: b)  Wolfram Mathematica

3ananue 3.
1. Haittu matpumy € = 24 + 3B% rne
2 =2
1 4 2
a=( j3=(—1 4)
-2 3 -3
—4 -3
OrtBer:
8 5 -8
C=
(—1(} 18 —15}
2. Bri6epute u3 cnricka 1M@poBbIe CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haiftu matpuny € = 34 — 5B, e

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

c=(F 5% 3




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIsI PEIICHUS JaHHOW 3aJa4H.

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

Oteer: b)  Wolfram Mathematica

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

1 -2
a=(h 4 =2 )

—3
OrtBer:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCIICHUA I[aHHofI 3aaa4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amumwure pe3ynpTaT IeHCTBUN Ha/l MATPUILIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yibTaT NSHCTBHIA HA/l MAaTPUIIAMU

A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry

7(A+B)=
OtBer: 7A+7B
4. Tlponomxure popmyiy

5A-5B=
Oteer: 5(A-B)
5. Ilpomomxute popmyiny

2 X(4A)=
OTtBeT: 8A

YK-2.3.1

10.

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

S 2 5
-G 3o )
OTtBer:

—8 4)

AB =
(14 18
2) Bribepute u3 crricka u(pOBbIE CPEACTBA, KOTOPHIE MOT'YT

OBITh IPUMEHEHBI JIJIs pelieHus JaHHOH 3a1aun. O6ocHyiiTe

YK-2.V.1




BBIOOD 1TU(POBOTO CpeIcTBa
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, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 2.
1) Haiitu npousBenenue marpun 4 * B, rjae

A=(ﬂ —2 _3] B= d1L —32)

1 3 0 3 0
OTtBer:
AB = (_;1 _43)

2) BeiGepute u3 crucka nudpoBbie CpeacTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI IJIs1 pellieHusl JaHHO# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

e T

2 3 5 > o
OTtBerT: 6 o
AB = (13 —3)

2) BriOepure U3 cnvcka 1QpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJJauu.

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



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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe o0ecneyeHne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rie
4 5
o -2 -3
=0 2 =i
2 —4 0
3 0
Oteert:
11 6
AB _( 4 22]

2) BribepuTte u3 circka nu(poBbI€ CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHMSI TAHHOM 33 Ia4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOo# 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 5.
Haiitu npousBenenue marpun A * B rie
2 3
4 -1 —4
ey B P
1 —4 0
2 0
OrtBer:
-1 14
AB =
(—2 11)

2. Boibepute U3 ccka HU(ppoBbIe CPeicTBA, KOTOPbIE MOTYT OBITh
IPUMEHEHBI JUIsl pelleHHs JaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00/1b11101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM UM CJIe
CHCTEMY KOMIIBIOTEPHOM aJiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.



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

11.

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

2 5
-3 7
OTtBeT:29

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEh BTOPOTrO MOPSIKA.

OTtBer:

Jasi Toro 4yTtoObl BHIYUCJIUTH ONpeAe/JuTe] b BTOPOro mopsiaka
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3amanue 2.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
2 3 ‘

o e

OrtsBer: -22
2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEh BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 3.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPUIIBI
1 —3‘

s s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpele/JuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHUs 3JIeMEHTOB IVIABHOW ANMAroHan
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3amganue 4.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
7 4 ‘

‘ —14 -8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
OrtBer:

J1s1 TOro 4ro0bl BHIYMCJINTDL ONpPelenTe] b BTOPOro MOopsiaKa
He00X0UMO M3 NMPON3BeAeHHs 3JIeMEHTOB IVIaBHOH IMArOHAJIM

YK-2.¥.3




BbIYECTh MNPOU3BeJeHHE 3JJIEeMEHTOB BTOpPOH (M00OO0OYHO)
AUATOHAJIN

3ananue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO0ocHY#HTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/iuTe/lb BTOPOro Mopsiaka
HeO0X0AUMO U3 NMPOU3BeJEHUS 3JIeMEHTOB IVIABHOM AUATOHAIHN
BbIYECTh MNPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

YK-2.B.2
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
Oteer: 9
2. Ay
12. Oteer: -7/
3. Aj;
Oteert: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILbI? YVK-2.3.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3nauuM Ay, As, ..., A, — CTPOKU MATPUIBI I Qy; o wuni By - VK-2.V.1
JNEeWCTBUTEIILHEIC YHCIIA.
Ecnu cymecTByeT Takoit Habop unces, Cpeid KOTOPBIX €CTh XOTS-
OBI OZTHO YKCIJIO OTJIMYHOE OT HYJISI, ¥ TIPX ATOM JIMHEWHAS
14. KOMOHMHAIIHS CTPOK MATPHIIBI C STUMHU YHUCTIAMH paBHA HYJIEBOM

CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM ciryyae Ha3bIBatOTCSl CTPOKU MaTpPHUIIbI?




OtBer: Takue cTPOKU MATPUIIBI HA3LIBAIOTCS JIMHEHHO
3aBMCHUMbIMH

15.

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

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOLIEHMIO APYT K Apyry (A — o0paTtHass k A, u A —
o0parnas k A™Y).

YK-2.¥.3

16.

3ananue 1. Halitu matpuity X u3 ypaBHenus 4 * X = B, rne
_ (-1 2 _ (-7 —4
4= (—2 5) 5= (—1? —9)

OTBer:

X = [_13

)

3ananue 2. Haiitu matpuny X u3 ypaBuenust 4 # X = B, rae
(-1 2 _{—9 —4
A_(E —4} 5_(23 10)
Otser:
_{5 2
xX= (_2 _1)
3amanue 3. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
-1 3 —-10 -7
A= B =
( 2 —4} ( 14 12)
OrtBer:
1 4
X= (—3 —1)
3ananue 4. Haiitu matpuny X u3 ypapaenust A * X = B, rie
1 -2 9 6
A= B=
(3 —?) (2‘3‘ 1‘5‘)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= B =
(2 —8) (34 12)
OrtBer:
_(5 2
X= (—3 —1)

YK-2.B.2

17.

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

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/bI pelieHus CUCTEM JIMHEHHBIX alreOpandeckKux
ypaBHEHUH BaM U3BECTHBI?

OtBer: MeToabl pelieHUs CHCTEM JIMHEHHBIX ajaredpanvecKux
ypaBHeHuii: Mmeton Kpamepa, meroa I'aycca, MeTo MAaTpUUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

VK-2.V.1

19.

CpaBHUTE YCIIOBUS IPUMEHEHHS] METO/I0B PELLIEHUS] CUCTEM
JUHENHBIX ypaBHeHUH. Kakoll METO/ pelieHts CUCTEMBI TMHENHBIX

YK-2.¥.3




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
OIpEAEINTEND MaTPULIBI CHCTEMBI PAaBEH HYJIIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JInHelHbIX ypaBHeHuii ['aycca, npyrue meroabl (MeTOx
Kpamepa u meToaq MATPUYHBIX YPABHEHU ) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI HE SIBJISIETCS KBaApaTHON?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHas (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJIbKO MeTO/1 CCiIeI0BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

VK-2.B.2

21.

[Tpu kaKOM yCJIOBUM OJTHOPO/IHASA CUCTEMA JIMHEHHBIX YPAaBHEHUM
MMEET HEHYJIEBOE pelICHUE?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHyJIeBOE PelleHHe TOr1a M TOJIbKO TOIa, KOrjaa eé panr
MeHbllIe YHCJIA HEM3BeCTHDIX.

VK-2.3.1

22.

Kak Ha3pIBaeTcs AByMEpHas CUCTEMa KOOpAUHAT, B KOTOPOM
KaKZas TO4YKa Ha IIJIOCKOCTU OMPCACIIAACTCA ABYMS YHUCIIaMU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

Oteer: Takas cucreMa KOOPAUHAT Ha3bIBAETCH MOJIAPHOU
CHCTEMOI KOOPAUHAT.

YK-2.V.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOHM Ka)K/1ast TOUKa B
NPOCTPAHCTBE OnpeenseTcs Tpems yuciamu - (I, 0, ¢), rae r—
pamuyc-BeKTOp TOYKH, € U () — 3CHUTHBINA U a3UMYTaTbHBIN YIIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepudecKoi
CHCTEMOI KOOpPAUHAT.

VK-2.V.3

24,

Uto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

VK-2.B.2

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOTO COBIAAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOI0 COBMA/AET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajsipHOe NIpOU3BeAeHNE BEKTOPOB onpeae/siercs 1no

dopmyae lal = |E| * COS

YK-2.V.1

27.

ITo xakoit (I)OpMyJ'IC BBIYUCIIACTCA CKAJSIPHOC MTPOU3BCACHHNC

BEKTOPOB @ W b , €CITM U3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaproBoi cucreme (B cucreme : 0X, Oy, 0z)

VK-2.V.3




OtBer: CrajsipHoe npou3sBeleHUe BEKTOPOB ONpenessieTcsi 1mo
dopmyne a b, +a,b, +a_b,

[To xakoit popmyre BEIYUCIISAETCS BEKTOPHOE MPOU3BEICHIE VYK-2.B.2
BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTOpHOE NpoN3Be/eHHE BEKTOPOB ONpeaesieTcs 1o
28. popmy.re
i j k
T M
Xz ¥z I
ITo xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO YVK-2.3.1
IIPOU3BEIEHUS BEKTOPOB?
29. OTtBer: BesimunHa Mo1yJisi BEKTOPHOIO NPOM3BeIeHM s
BEKTOPOB onpeaesiercs: mo gopmyue |dl = |b| = sin(ab)
30 Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSMOIL? YK-2.V.1
' OTtBet: PaccTosinue oT TOUKH 10 IPSIMOH PABHO JJIHHE
NnepneHIUuKYJIsIpa, ONYIIEHHOr0 U3 IAHHON TOYKHM HA PSAMYIO.
3amanre 1. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes VK-2.V.3
. Lo x+2 y—9
Touky M(2,4) u nepreHIuKyISPHON MPAMOi — T i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM
OrtBer:
¥y=-1,25x+6,5
3apmanre 2. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes
TOUKY M(1,—4) u HEePIICHANKYIIAPHOM OpsIMOi
—4x—5y+14=0.
OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
Kod(uUImeHTOM
Otser:
¥=1,25x—5,25
31.

3amanne 3. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAAIIeH uvepes
x+1le  y—9

touky M(—1,—3) u napaiensHoii psMoit

—4 -5
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:

¥y=1,25x—1,75

3ananne 4. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

touky M(1,—1) u nepreHaUKyIAPHON npsiMoit ¥ = —5x + 2,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 ULIEeHTOM

OrtBer:

¥y=02x—1,2




3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6
touky M(3,1) v nepreHIUKyISIPHON MPAMOi — -
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUIeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

KakuMm ypaBHEHHEM OMUCHIBAETCS TNIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IIOCKOCTH
(kaHOHMYECKOe YPaBHEHHeE NMJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.B.2

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBHE
NapaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

Jas Toro, yro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapaJliejbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIuKyJIsIPHbI.

YK-2.3.1

34.

Kakum ypaBHeHHEM ONHUCHIBAETCS NpsMas, MPOXOIAlIas uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMOM, Mpoxoasiiieii yepe3 Touky (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIOIINKA BeKTOp ¢ Koopaunatamub (I,

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

YK-2.V.1

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA MpAMasi, poxoadaniasa 4€pes3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, NPOXOAsLIIell Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

YK-2.¥.3

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IJI0CKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMINXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

VK-2.B.2

37.

C nomo1ipko Kakoil popMyIibl MOKHO HAHTH yroi Mexay
IpSIMBIMU?
OTBeT: yroa Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

] = — —
== » € @y W @;— HANPAB.ISIOINE BEKTOPbI

Ly M

NPAMBIX

YK-2.3.1

38.

Hopwmais k tutockoctu umeet koopaunatsl (A, B, C); koopauHaTh
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C nmomol1pio Kakor (hOpMyIIbI MOXKHO HAUTH YTOJ MEXKAY MPSIMON U
IIJIOCKOCTBIO?

OtBeT: yroa Mexay NpsiMoil ¥ IJI0CKOCTHI0 MOKHO HAWTH U3

¢hopmyabl

VK-2.V.1




|Al + Bm + Cn|
,,“."}12 _|_32 + o V"!f + me + nZ

sing =

39.

[To xakoit popmyIie MOKHO OIPEAESITUTh PACCTOSIHUE OT TOUYKH J10

IJIOCKOCTH?

OtBet: PaCccTosiHME OT TOYKH /10 IUIOCKOCTH PABHO
|Axy+ By, + Cag+D|
Ny
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.3

40.

Harmmummre kaHOHHYECKOE YpaBHCHUE JJIJIMIICA.

OtBer: KanoHHYecKOe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI.

OtBer: KaHoHMYecKOe ypaBHeHHUE TUNEePO0JIbI MMeeT BU/L
2z Z

X ¥ 1

a® b?

VK-2.3.1

42,

Hanummre kaHoHNYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KanoHuYeckoe ypaBHeHHE Tapado/ibl UMeeT BUJL
y:=2px

YK-2.V.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) mis 3adeTa / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHbIM [JIJAHOM HE IPEAYCMOTPEHO

Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITIOIHEHHS
} KypcOBOl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel Uil mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne . Kon
[TpuMepHBIii nepedeHb BOIPOCOB Il TECTOB
n/n MHAMKATOpa
1 | Jlana matpuna 1)  as YK-2.3.1
2) -ays
@y Qg )
S
21 Oz
3) ay
anredpanveckoe




JIOTTOJTHEHHE Ass

paBHoO...

4) —a,,

Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

U3 npuBeaéHHbIX dyp;  dpo VK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 as,
CYLIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
431 A3z A3
3| 0 ay ap
0 0 ag,
11 12 g3
4) (a2 az ag
0 0 0
Ortser: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meronom | 1) T. Kpamepa YK-2.V.3
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIpe/IeTHTEND 3) ¢ moMoIIbI 00PATHOM MATPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  00bIM CLIOCOGOM
KOTOpPOM PaBEH HYJIIO
OtBet: 2)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombire 1 YK-2.B.2




TOoraga U TOJbKO TOorjaa,

Koraa...

2)  paHr MaTpHUUbI CHCTEMbI paBeH
PaHTy paciIMPeHHOH MATPULIBI
CHCTEMbI

3) panr pasen 0

4)  panr paseH |

OrtBert: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE apTryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI mepreHIMKYISPHEI YK-2.3.1
BEIIONHSIOTCS 2) BeKTOPbI MapaLIeIbHbI
YCIOBHS: 3) BeKTOpbl HE MOTYT JIe)KaTh Ha OIHON
psSIMOU
by by b 4) BeKTOpBI JIeKAT Ha OJHOH TNPAMOI
Gx Ay Az OtBer:2) 4)
roraa.... (Muctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
MPaBWJIbHBIE BapUAHTHl OTBETOB U 3aIlUIINTE
apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)
BexTopHoe 1)  KoJTMHeapHOHW IIOCKOCTH, B KoTtopoi | YK-2.V.1
IPOM3BEICHUE JIeKAT MEPEMHOKAEMBIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOP. ..

2) mNepHeHIUKYJSIPHbIH IUIOCKOCTH, B
KOTOPOi JieaT IepeMHOKaeMble
BEKTOPBI

3) Hy’eBoi

4)  coBmaaaroIIHii c OTHUM nu3

MEPEMHOKACMbIX BEKTOPOB
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




PaccrosiHre OT TOYKH 1) |Axg+Byg+C| VK-2.V.3
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VATHBIVATHC
BBIUMCIIUTD o 2) A A+B  Bo+C  Ca
[ [
dbopmyre... \J'Af+ﬂf+cf-ulﬂg+ﬁ'§+czz
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ +C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Uuactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
I'eomerpuueckoe 1)  rumnepOosoi YK-2.B.2
MECTO TOYEK .
2) mapabooi
IJIOCKOCTH, cyMMa
paccTostHui or | 3)  OKPYXKHOCTbIO
K@KIOH M3 KOTOPBIX | 4)  3jpammcom
J0  JABYX  JaHHBIX
. | OtBer: 4)
TOYEK ITOU
IJIOCKOCTH ectb | (MuCcTpyKumsa: IlpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIONINE BEIOOP OTBETA)
HA3bIBAETCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 YK-2.3.1
. " -3 2 4
PSIMOM, TPOXOJAIIEH
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 4) E_yE_
-3 -2 -4

Otget: 1)




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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

10 | Pemuth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1
JIMHEWHBIX ypaBHEHU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
x—|—v—|—z=—2 3) X:O,y:'l,Z:2
2y —y+3z=-10
—x+2y—z=25 4) X:O,y:-l,Z:-Z
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.V.3
n (5 2)
2 -1y (1 -2 2 72
(1 2)(3 2) ) (1 ﬂ)
o 0
3y (1 )
7 2
9 (L 2
Otget: 1)
(Muctpykuwmst: IIpounTtaiiTe TEKCT, BBIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
12 | dana matpuna 1) a,, VK-2.B.2
2) —Qg
Cffa1 @y
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpamueckoe 4)  —ay
JIOIIOJIHCHHUE Ay

OtBet: 2)




paBHoO... (Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13 | Marpuua ATt 1) At-axa-aTt VK-2.3.1
Ha3bIBaeTCsl 00paTHOM _
P 2) At-A4=1
Matpuie A, eciau
-1, 40— a.4-1—
BBINIOJIHSIETCS YCIIOBUE 3 A A=A-A4 " =E
4 At-A=0
OTtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOs o VK-2.V.1
IPOU3BEACHUEM JBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
a wu b HaseBaeTcs 3) |E||E| cos
YHCII0, PaBHOE. ..
4)  lal|bltge
Otset: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.V.3
CMEIIaHHOE
2) 1
IPOM3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)

(Muctpykuus: IIpountaiiTe TeKCT, BBIOEpHUTE

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




000CHOBBIBAIOIIHE BEIOOP OTBETA)

16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
npoxojsAme  uepes 2) 2z
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dbopmyre...
4) v =y = klx—xp)
OrtBer: 2)
(Muactpyknus: IlpounTtaiite TEKCT, BBIOSPUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Tlapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
9KCLEHTpHUCUTET € >1 3)  rumepGoxy
npecTaBisieT co0oi 4)  swmnc
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BbIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OChIO YK-2.V.1
OtHomieHne —
4 2) acuMITOTON
Ha3bIBAETCH. ..

3) 3KCHEHTPUCHTETOM

4) (poxaTbHBIM paTycoM

Otget: 3)

(Uuctpykuus: IlpountaiiTe TekcT, BbIOepUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.¥.3
3 -2 -4
IPSIMOM, IIPOXOMSILEH
x+1 V+2 zZ+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEePIEHINKYISPHO 3) = =
-3 -2 -4
IJIOCKOCTH
4 x+1  y+2  z+4
3x-2y-4z+1=0 ) S TS T
OrBer: 1)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPAaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1) x~+y~--8x=0 VK-2.B.2
ypaBHEHUE JTMHAN . _
2)  x=-=,/25—37
COOTBETCTBYET :
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.3.1

JIMHENHBIX YPaBHECHHUU

METOJIOM l'aycca

xt+tyt+z=2
2Zx —y+3z=10
—x+2y—z=-5

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

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

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

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




22

Breruncnuts

GG 3

n (2 o)
2 (5 o)
» (; 5)
9 (5 7)
Ortser: 2)

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPAaBWIbHBIA OTBET W 3alUIIUATE apryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

YK-2.V.1

23 | Kakas w3  Touek | 1) (0;3) YK-2.¥.3
JSKUT Ha mpsiMor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Mucrpykuus: Ilpounraiite Tekct, BbiOepUTe
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | llpsimasty = 2Xx + 5 1) tg(5) YK-2.B.2
oOpazyer ¢ 2) t9(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpounrtaiiTe TeKCT, BBIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




25 | Yron MEX] =‘ 1-5 YK-2.3.1
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
omnpezensercs o )
3) t _ ‘ 3-(-5)
dbopmyre: EPT s
_ | 3-s
4) w'e= ‘1+155
OrBer: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ YK-2.V.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —Tx,=8 © 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: IlpounrtaiiTe Tekct, BpIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

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

4x, +8x, =1
! - OrtBer: 2)
METOAOM Kpamepa

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE

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




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemnth CHCTEMY 1) (1;0;0) YK-2.B.2
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
Lxl—l-x:—xa =0 4) (1,0;1)
2xy —x, +tx3 =3 ]
 — 2, txg=2 Ortser: 4)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
=5 -
29 | lNokasarenbHas 1) Vze': VK-2.3.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucna o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) V2e'z
Otger: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
30 | Moaynb 1) 0 YK-2.V.1
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-2.V.3
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anreOpanvyecKux CUCTEMBI paBeH
YpaBHEHUH HYIIIO




MIPUMEHSIOTCSI B TOM 5) Marpuma e | 6) Ob6paTHoii

cilydae, eclly ... KBaJ[paTHasl MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Uactpykmus:  IlpouwTaiite  TEKCT W
ycTaHoBUTe cooTBercTBUe. K Kaxkmon
MMO3UIIMY, JaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpuny X u3 ypasaenust A *X = B, | VK-2.B.2
YpaBHEHHE. rue
Beinonuure -1 2 -9 —4

A= B=
IIPOBEPKY. { 3 —4} (23 1[!)

Ortser:

_{5 2
X= (—z —1)

(ITpounTaiiTe TEKCT U 3alMILINTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OreHMBaHUE TECTOBBIX 3aJaHMIA:

- 3agaHue KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MPEIOKEHHBIX U 000OCHOBAaHUEM BBIOOpa CUMTAETCS BEPHBIM, €CJIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJIEHBl KOHKPETHBIE AapryMEHThI, HCIONb3yeMble Tpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | Oayiom, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THIMAa C BHIOOPOM HECKOJIBKMX BAapUAaHTOB OTBETAa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPBI U TPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble NMPU BHIOOPE OTBETOB.
[TonHOE coBmaeHne ¢ BEPHBIM OTBETOM OlIeHHBaeTcs 1 6amioMm, eciau JOMyIIeHbl OMUOKHA WIN
OTBET OTCYTCTBYET — 0 Oasuios.

- 3agaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUSl CUMTAETCS BEPHBIM, €CIU
YCTAaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMM W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH APYroro ctonbua). [lomHoe coBmaaeHne ¢ BEPHBIM OTBETOM OIlCHHBaeTcs 1 Oansom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6amioB

- 3a1aHe OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS] BEPHBIM, €CIIM OTBET COBIAAAET
C ATaJOHHBIM MO COAEPKaHWUIO W TONHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHHE OIIEHWUBAETCS B 3
Oajuta, eciiy JIOMyIIeHa OJHA OIMIMOKa \ HETOYHOCTh \ OTBET MPABWIBbHBIM, HO HE MOJHBIA - 1
6a, eciu momymieHo 6osee 1 ommOKu \ 0TBET HeMpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLMH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npueoosmces pekomenoayuu no coCmasieHuro 0aHHo20 paszoena)

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JEeKIusl BBIIOIHIET METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI Ha OJIMKalIINe Tofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  ClalijoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpPOBKA TEOPEMBI.
Jloka3aTenbCcTBO TEOPEMBI.
NnnrocTpupyrouye npuMepsl.

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




[IpakTuyeckoe 3aHATUE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHu3alMu y4eOHOro
nporecca, 3aKII0Yaronasics B BBIMOJHEHNH 00YJaIOMIMMUCS 10T PYKOBOJICTBOM IPETIOIaBaTEN
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCIUIUINHBL, TPHOOPETEHUS yMEHUH M HAaBBIKOB, OIBITA TBOPUECKOH JICSTEIHHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs siBIsSETCS MPUBUTHE OOYUYaIOIIMMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN EATEIBHOCTH 10 N3y4aeMOt TUCIUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOyieHWe, pacIIMpeHHe W JeTaau3alus 3HAaHUH TNpH pEelIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 3a/[aHNUH;

— obecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHITHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaTess
MPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3a7aud W MIpeajaraeT CTYIACHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEPBBIM PEILIWI 3a/1ayy, BbI3bIBAeTCS K JIOCKe. B cilydae eciu CTyIeHT MpPaBUIBHO PEIINI
3a/aqy, OH moiyrydaer 5 OamroB. Ecimu CTyIeHT perraer 3agady ¢ MOMOIIBIO TIPEroaaBaTeds,
To moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIIOYas OLIEHKY
MOCEIAEMOCTH) TIepeBOsATCS B OOHYcHl (kadectBo) or 0 mo 5 OamioB. DOTm OOHYCHI
N00aBJISAIOTCS K 001Iel cymme 0anioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CrynmeHTaM BBIIACTCS JIOMAIlHEE 3aJlaHWe B BHUJC 3a7a4, KOTOPbIC OHHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHus sl OOYJArOIIUXCS O MPOXOKACHUIO CAMOCTOSATEIHHON
paboThl

B xozie BBIOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYYeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Metoauyeckue yKazaHUA I OOYYArONIUXCS TIO TMPOXOXKICHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.



B Teuenune cemectpa B cucreme auctaHimonHoro oOyuyenus ['YAII B ¢opme
TECTUPOBAHUS TPOBOAATCS JIBE IPOBEPOUYHBIC pabOTHI IO PENICHHIO 3a7ad W OJUH
TEOPETUYECKHA OmpocC (MepeueHb BOMPOCOB JJIsi TECTOB pa3MelleH B «baHke BOMPOCOBY» B
cucteMe AucTaHImoHHoro ooyuenus ['Y AIl).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YIUTHIBATHCS NP MPOBEACHUN
MPOMEXYTOYHOM arrecTari (IPH  HCIOJB30BAaHUU  OaJbHO-PECHTHHIOBOW  CHCTEMBI
OIICHUBAHUS, KAKIBIA BUJ KOHTPOIS OICHWBACTCS B Oamiax, U3 KOTOPBIX (QOpMHUpPYETCS
HUTOTOBBINA PE3yJIbTAT).

11.5. Meroauueckue ykazaHus i 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3Yy/IbTATOB 00y4eHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCsS B Ipolecce
U3y4eHMs BCel AMCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
IPUMEHSATh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpPaBUJIO, MPOBOIUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, KYAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIILHO.

— Cucrema OLIEHOK IpH IPOBEJECHUU HPOMEKYTOUHOM aTTecTaly OCYLIECTBISIETCS B
cooTrBeTcTBUM ¢ TpeboBaHusMH Ilonmoxenuit «O TekyleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectauuu cTyaeHToB I'YAIL oOyuaroniuxcs mo nmporpamMmmam BBICLIETO
oOpa3zoBaHus» U «O MOAYIBHO-PEHTUHIOBOM CUCTEME OLIEHKU KauyecTBa y4eOHOW paboThl
crynentoB B 'Y AIy.



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




