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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HaIpaBjeHUI0 MOAroTOBKK/ crneruaibHocTH 15.03.04 «ABTOMaATH3aMs TEXHOJOTHUUYECKHUX
MPOLIECCOB U MPOU3BOJICTBY HANPABICHHOCTH «ABTOMATHU3AIMS TEXHOJIOTMYECKUX MPOIIECCOB U
pou3BOACTBY. ucturnimuna peanmsyercs kadeapoit «Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

Conepxkanuve NUCHMIUIMHBI OXBAThIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHAIUTUYECKUM
OMKMCAHUEM T'€OMETPUUYECKUX OOBEKTOB; U3YYEHHEM CBOMCTB JIMHEHHBIX IPOCTPAHCTB.

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

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

OO6mias TpyAO0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTABISET S 3a4eTHBIX eauHuibl, 180
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MareMaTuka. AHATUTHYECKast TEOMETPHS U JIMHEWHAs anreOpay siBIseTCs
BA)KHOM COCTAaBHOM 4YacThlO Kypca BBICIIEM MAaTeMaTHUKHU, KOTOPBIM JIEKUT B OCHOBE BCEH
CHUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOI'O CHEIHAIMCTa U M3y4aeT MPOCTPAHCTBCHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHHUS OKPYKAIOILIEro HAC IEHCTBUTEIILHOTO MUDA.

N3yuenue nanHON AMCIUIUIMHBI MTO3BOJISET PA3BUTh MPOCTPAHCTBEHHOE MPEICTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; Pa3BHBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISIET
JEMOHCTPUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh IPU TPOBEACHUU OOJBIIETO
o0bema BhIYUCIICHU; 00BeANHSIET OOJIBIIMHCTBO paHHEE U3yUYECHHBIX OHATHUH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBJIEHA TEM, YTO MaTeMaTHKa SBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PELIEHUS MPUKIIAIHBIX 337a4 U YHUBEPCAIBHBIM S13bIKOM HAyKH, HO
TaK)Ke€ U 2JIEMEHTOM OOIIEH KYIbTYpBHI.

MareMatnueckre METOJbl HCCIENOBaHUs, MOJEIUPOBAHUS, IPOECKTHUPOBAHUS,
OMUPAIONIYIOCS HA JaHHYIO JUCLUMIUIMHY, UTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHON HayKe
U TeXHUKE. B 3HaYNTENbHOI CTEeNeHN 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAyKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKk)ke KOMIBIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHIeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIICIIUAIMCTOB B OOJIACTH MaTEMaTHYECCKHX
METO/OB.

B oOnactu BocnHMTaHHMS JMYHOCTU IEJIBIO TMOATOTOBKM MO JAHHOM AMCIUILUIMHE
aBigeTcs (HOpMHUpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTDH YCTHYIO M MUCbMEHHYIO PEUb.

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

1.3. IlepeueHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUUMU
KOMITETCHIIMSIMU WM WX 4acTsAMHU. KOMIIETeHIINN U WHIUKATOPBI UX JTOCTHXKEHUS TPUBEICHBI B
tabnure 1.

Tabmuna 1 — [lepeuenb kKoMIeTeHIMI ¥ UHAUKATOPOB UX JIOCTHIKEHUS

Kareropus Konu
Koa n HauMeHoBaHKE HHIUKATOPA JOCTUKEHUS
(rpymma) HaNMEHOBAHUE
KOMIIETEHIIUHA
KOMITETECHITUH KOMIIETEHIIUH

VK-2 Cnocoben
OIIPEAEIATE KPYyT
3a/1a4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOMpaTh

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYECHUS JIJIS
peLIeHNs TOCTABJIEHHBIX 3a7a4
VYK-2.V.1 ymeTs mpoBOJIUTH aHATU3 MOCTABIEHHOMN
1enu 1 GopMyaupoBaTh 3a/1auu, KOTOphIe
HE00XO0IMMO PEIINUTD IS €€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcainbHble CHIOCOGLL X VYK-2.V.3 ymeTs BbIABUTATh aJIbTEPHATUBHBIC
KOMIIETEHIIUU BapHaHTHI IEUCTBUH C 1I€JIBI0 BHIOOPA ONTHUMAJIbHBIX
peLIeHns], UCXOAS U3
CIOCO0OB pelIeHNs 33a4a4, B TOM YHCIIE ¢ TOMOIIBIO

JNENUCTBYIOIINX
U(POBBIX CPEACTB
IIPaBOBBIX HOPM,
B —— VYK-2.B.2 BnaieTs HaBbIKaMH BIOOpaA ONITUMAIBHOTO
CCVDCOB I croco0a pelreHus 3aja4 ¢ y4eTOM UMEIOLINXCs
peeyp . YCIIOBUH, pECYPCOB U OTpaHUYEHUN
OrpaHUYEHUN

2. Mecro nucuumaussl B ctpykType OI1




JucuumrHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IPH
U3y4EHHH B By3€ KaKUX-THOO0 AUCLUIUINH.
3HaHus, TOIXy4YEeHHBIC IPU M3YyYCHUU MaTepuaja JaHHOW JWCIHILIMHBI, HMEIOT KaK
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U UCIOJIb3YIOTCSA IPU U3YYEHUH APYIHX AUCHUIUINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA
3. O0beM U TpYA0EeMKOCTb AUCHUIUINHBI
Jlanueie 006 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOMN
paboThI 10 TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
tadnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3

Oowan mpyooemKocma oucCyunIuHbL, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux yacoe npakmuyeckoii 0020Mo6Ku
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHUCIIE:

nexmun (JI), (gac) 34 34

I(IpaK)TI/IquKHe/ceMI/IHapCKI/Ie sansarus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (1ac) 58 58
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTITUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pa3znenbl, TeMbl AUCIUILIUHBI Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (dac) (gac)
Cewmectp 1
Paszgen 1. KoMIuiekcHbIE YnCiIa U 6 8 8
MaTPHIIBI
Pasgein 2. CucteMsbl TMHENHBIX 6 9 8
ypaBHEHUI

Pa3nen 3. JIuneiinble npocTpaHCcTBa

Paznen 4. Bextopst

Paznen 5. Tlpsimast Ha MJIOCKOCTH

A B OO
o1l b~ 0O
| O0o| O0o| oo

Pazgen 6. IIpsiMast 1 TIII0CKOCTD B
MTPOCTPAHCTBE




Paszen 7. KpuBble BTOpOTO Mopsiika 3 0 10

Hroro B cemecTpe: 34 34 58

Utoro: 34 34 0 0 58

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢ Oya;yulei
npoeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep paznena Ha3BaHue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN

1. [ToHsiTHE KOMIUIEKCHOTO yncia. /JelcTBUS Hal KOMIUIEKCHBIMH YMCIIAMH B
anrebpanveckoir ¢opme. JleiicTBUs Hag KOMIUIEKCHBIMH YHCIAMU B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO uncia. (2 gaca)
[Tonsitue matpuipl. JIuHelHble omnepanuu Haja matpuuamu. JluxelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHHMPOBAaHUE MATPHLL.
YMHO)KeHue MaTpull. MHOTOWIEHBI OT KBaJAPaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cporictsa. O0parHas MaTpuua. Pemenue npocreimmx
MaTpU4HbIX ypaBHEHUH. MaTpuyHblii METOJI pEUIeHUs JIMHEWHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHbIE BEKTOPBl KBAaJIPATHBIX MaTpUL.
OYHKIMK OT KBaJAPATHBIX MaTpuIll (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
koopauHaTel. JluHelHble  mpeoOpa3oBaHus. MaTpuna — JHMHEHHOTO
npeoOpa3zoBanus. (5 4acoB)
4. I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHelHble onepanuu
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpoB. basuc. KoopauHatsl.
CucteMbl KOOPAWHAT Ha TUIOCKOCTH M B POCTpaHcTBe (4 vaca)
CkansipHOE NpOoM3BEIeHIE BEKTOPOB. BekTopHOE Mpon3BeieHNE BEKTOPOB.
CMenaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
5. VYpaBHeHUs TIPSAMOM Ha TJIOCKOCTH. 3a/layd HAa COCTAaBJIEHUE YpaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay nNpsiMbIMU Ha MJIOCKOCTH. PaccTosiHME OT TOUKHM 70 MPSIMOU Ha
MIJIOCKOCTH. PaccTosiHrEe MEX Ty mapajuieIbHBIMU NPSIMBIMU. (2 yaca)
6. YpaBHEeHHsI IIIOCKOCTH. 3aJjaHKe MPSIMOii B MpocTpaHcTBe. (2 yaca)
VYroa Mexy IIOCKOCTIMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM U IUIOCKOCThbIO. PaccTosiHME OT TOYKHM [0 TUIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
JI0 TIPSIMOY B TIPOCTpaHCTBE. (2 Haca)
7. Onmunc. ['mnepbona. [Mapabona. IlonmsipHoe ypaBHEHHE KPHUBOW BTOPOTO
nopsnka. KanoHnueckue ypaBHeHHUs: KpUBOM BToporo nopsijaka (3 vaca)

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
DOpMBINPAKTH N
No . Tpynoem- | mpakTH4eCKOH | pazzaena
W Tembl IpaKTUYECKUX 3aHATUI 4ECKHX kocTs, (4ac)| moaroToskn, | aucwm-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHClIaMU B allreOpandecKkon 3amaq 5 1
dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
YHCJIaMH B 3a/1a4 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeiiHbIe Onepauy HaQ Pemenue
MaTpHULIaMHU. 3a1a4y 4 1
TpaHCrIOHMpPOBaHKUE MATPULL.
YMHOKEHHE MaTpuIl
4. | Brpluucienue onpeaeauTeseu. Pemenne
OO6parnas maTpura. Pemenue 3a7a4 3 2
MAaTPUYHBIX YPABHEHMI.
5. MatpuyHbIil METO]T PEIICHUS Pemenne
CUCTEM JIMHENHBIX YpPaBHEHUH. 3a1a4y 3 2
Merton Kpamepa
6. Meron I'aycca Pemenue 3 2
3a/1a4
7. Paznoxenue BEKTOPOB 1O Pemenne
0azucy. Beraucienne 3a1a4
KOOPJHMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkansipHO€ TpOU3BEACHNE Permenne 2 4
BEKTOPOB 3a/1a4
9. BekropHoe u cmenianHoe Pewmenne 4 4
MIPOU3BE/ICHUS BEKTOPOB 3a/1a4
10. VYpaBHeHUs IpsAMOIL Ha Pemenue 2 5
MIJIOCKOCTH. 3a/1a4
11. 3aauM Ha MPSMYIO Ha Pewmenne 2 5
MJIOCKOCTH 3a/1a4
12. [Ipsimast v IOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3a/1a4
Bcero: 34
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEIEHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanme nabopaTopHbix paboT TpynoeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JINHBI




Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOBaHHE/ BBHITTOJIHEHHE KypPCOBON PaOOTHI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0uIie 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3

W3ydeHue TeopeTHUecKoro MmaTepuania 10 10
nucuuriuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10

ycneBaemoctu (TKY)

Jowmamrnee 3ananue (J3) 10 10

KonTponbubie paboTel 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrecrauuu (I1A) 18 18

Bcero: 58 58

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXCcst M0 JUCHUIUTMHE (MOJLYJIO)
Y4eOHO-METOAMYECKHNE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00YYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

Kommuectso
JK3EMIULIPOB B
UI;]_I[_HSJ):[I:;eC bubnuorpadudeckas ccpuiika OubmoTeKe
(KpoMe AEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22.151 642 COOpHHUK 33aj]a4 110 aHATUTHYECKOH TEOMETPUH U
TUHeHo anrebpe: Yueo. mocooue / [lox pen. 1.B.
Bexnemumiena. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
VK KazakoB A.5l, Makaposa M.B. MaTtemartuka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutndeckoil reomeTpuu 1 OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —
Onekrpon. man. — CII6. : JIans, 2015. — 448 c.



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

http://e.lanbook.co | beknemuiiera, JI.A. COOpHUK 3a1a4 MO0 aHATUTUICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpoHHBIH pecypc]

/ JI.A. bexnemumesa, /[.B. bexnemumes, A 1O.

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. Y. Hauana nuHelinoii anreGpsl u OBC Jlanp
m/book/71997 aHaINTHYECKas reOMeTpust : yueOHoe mocodue / A. 1.

HoBukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodbue / 1. B. UBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; TOA
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Ilepeuenn
TeHeKOMMYHHKaHHOHHOﬁ CeTn

1. HCpC‘-ICHB QJICKTPOHHBIX O6pa30BaTCJIBHBIX pecypcoB

SJICKTPOHHBIX O6p8.30BaTCJ'ILHBIX

«HTEepHETY,

pecypcoB

npuBeseH B Tabnuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

UH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIJII OCBOCHHS JTUCIMILIIHHEI

[lepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-

URL anpec

HanmenoBanue



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

http://www.math-net.ru OO01IepOCCHIICKUI MaTeMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | DBC «Jlauby»

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO0 NpPH OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCLUILIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmume 10.

Tabmuna 10— [lepeueHs nporpaMMHOTo 00€CIICUCHHS
Ne /i HanmenoBanme
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

HwiNE

8.2. IlepeucHb HH(OPMALIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIB3YEMBIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC Jlanb

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUIUTHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

AyauTopus Uil IPAKTUYECKUX 3aHITUI

10. Onenounble cpeacTBa AJs MPOBEICHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIHH
o0yyaromuxcst Mo JUCUUIUIMHE NpuBeAeH B Tabmnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB Il IPOBEICHHS TPOMEKYTOYHOH aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Criucok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCST 5-0ajutbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMITETEHLIUH



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

Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaraer;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'yMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JESATEIBHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicsi yCBOMJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
10 CYIIECTBY M3JIaraeT €ro, ONMUPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 00OOIIICHNUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPAMMHOIO
MaTepuana,
— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IIPHU
«HEYNIOBJICTBOPUTEIILHO) i
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPaBJICHHUU;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeicTaBlieHbl B Tadbmmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

Kon

IIepedenp BompocoB (3agay) A SK3aMEHa
p p ( & )ﬂ HHJAUKATOpa

3amaunue 1.

OTtBer:

1) BbYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(5+2i) = (6 + 5i)

1. OtBert: 20+37i

2) BepHo sn yTBepkaeHue: «/lelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCelN B alireOpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO AEHCTBUTENBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yTBepaaeHne: «J/leliCTBUTEJbHAS 4YAaCTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJl B ajredpanyeckoi ¢gopme 3anucu

YK-2.V.1

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




BBIYHCJISIETCH Kak Pa3HoOCTh NPOou3BeAeHUs
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUSI MHMUMBbIX YacTeu
COMHOKHTeEJIEH»).

3amanue 2.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 —4i) = (1 + 30)

OrBer: 19+17i

2) Bepno nmu yrBepkaenue: «JlelicTBUTENbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacCTE
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.
OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«/leficTBUTEeIbHASL YaCTh MNPOU3BEIACHHUA KOMILICKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYMCISIETCH KAK
Pa3HOCTH TNPOM3BEJAECHUS JAeMCTBUTEJIbHBIX YacTeil u
NMpOoU3BeleHUs] MHMMbIX YacTell COMHOXKUTeJIe»).

3ananue 3.
1) BbIYHCIUTD IPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OTtger: 40-5i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aIIMCH BBIYHCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IIPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXxHUTeNe». OTBET apryMeHTUpYITE.

OtBer: HeBepHo (BepHBIM OTBETOM SBJISICTCS YTBEp:KICHHE:

«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe B

aJredpamyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH

NpOM3BeICHUS JCeHCTBUTENbHBIX 4YacTeil M IPOM3BeIeHUs

MHHUMBIX YACTel COMHOKUTeEJIE).

3ananue 4.
1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnnucu
(9 —4i) = (8 —5i)

OtBet: 52-77i

2) BepHo mm yTBepkaceHuE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3alMCH BBIYUCIIAETCS KaK IPOU3BENECHUS MHUMBIX 4acTei
COMHOXHUTeNen». OTBET apryMEHTUPYNITE.
Otser: Hesepno (BepHBIM 0TBETOM SIBJISIETCSH
yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMILUIEKCHBIX 4HceJ B ajredpamveckoi ¢opme 3anucu
BbIYHCJISIETCS KaK Pa3HOCTh NpOU3Be/IeHUs!




NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHUs] MHUMBbIX YacTei
COMHOKUTeJIe»).

3ananue 5.
1) BbuHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(9 + 6i) * (2 — 7i)

Otget: 60-51i

2) Bepno nu yrBepxacHue: «IIpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOXeT ObITh BBIYHMCIEHO O
NpaBUJIy BBIUUCICHUS MPOU3BEIACHUS MHOrOWIeHOB» OTBET
apryMEeHTUPYUTE.

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

3aganue. YK-2.V.3

1) BbIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCEL.

Z,= 5[cosg+i sin g) nu Z;= 7(503? +1 si’ng)

OtBer: 35 (cosg—l- i sin E) = 35i

2) Bepuo nu yrBepkacHHE: «JIJs BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«[Ipy BBLIYHMCIEHHM TPOM3BEAEHHUS KOMIJIEKCHBIX 4YHCET B

TPUTOHOMETPUYECKOI dopme MOYJIb pe3yJbTarTa

BbIYMC/IIETC KaK Npou3BeleHHe MoAyJiell MHOXKUTesdeil, a

apryMeHT YK CJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).

3ananue. VK-2.V.3

1) BbIUUCIUTH JacTHOE KOMILJIEKCHBIX qHCcen B
TPUTOHOMETPUUYECKON (hOpMeE 3aIUCH.

Z 10(005% + i sin g)

Z 5(005‘% + i zin g)

OtBer: 2 (COSE—I— isin E) =3 +i

2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apTyMEHT pe3yibTaTa SBISIOTCS
pe3yabTaTaMu AEJCHUS MOAYJIS JIETUMOTO Ha MOAYJb JIEIUATEIS
M apryMeHTa JAeTuMOro Ha aprymMeHT jgenutens». OTBer
obocHyiiTe.

OtBer: HeBepHO (BepHbIM OTBETOM SIBJISIETCSl YTBepiKIeHMe:

«I[Ipy BBLIYHCJIEHUM 4YACTHOI0 KOMILUIEKCHBIX YHCeJI MOIAYJb

pe3yJibTaTa ABJSETCSl Pe3yibTaTaM JieJIeHUus: MOAYJIsl 1eJIMMOro

HAa MOAYJIb JeJINTe/sl, a apryMeHTOM - Pa3HOCTh aprymMeHTa

JAeJTUTENIsl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3zpiBaeTcs (hopmMa 3arucu KOMIUIEKCHOTO YHCIa, MMEOIIast YK-2.3.1

BUJ 7=|z|-(cos@+ising), KaKk Ha3bIBAIOTCSI B ATOM 3aIluCH |z| U @7 YK-2.V.1




OtBer: @opMa 3anUCH KOMILJIEKCHOT0 YMCJIA, HMeEIoIasi BU/
z=|z|*(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, e |z| —
MOAYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT0
gypciaa

Pe3ynbTar Kakol onepanuy HaJl KOMILIEKCHBIMH YMCIIAMU MOYKET
OBITD 3aIMCaH B BUJIE

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

Otser: B TakoM BH/Ie MOKET OBbIThH 3aHCAHA OIePaLUs]
YMHOKEeHHs] KOMILIEKCHBIX YHCe] Z1 U Z2.

VK-2.3.1

Pe3ynbpTaT KaKoi onepanyu HaJl KOMIIEKCHBIMUA YUCJIAMH MOYKET
OBITH 3amucaH B BuAE |Z1:|Z2|- (COS(p1-¢2) + iSin(p1-¢2)) ?

OTtBet: B TakoM Buae MokeT ObITH 3alIlMCAHA ONlepPauusi
JeJIeHUS KOMILIEKCHBIX YHcesl Z1 | Z2.

YK-2.3.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicalo B alreOpandecKoi u B
TPUTOHOMETPUUECKOH (opMax:

7 V3 1 L ™ T
—?+1§— (CGSE+LsmE)
Haitnure 12-10 crenenp yucna Z

OTtBet:1

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIbp30Ban? O00CHYiiTEe
CBOM BBIOOP
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJjiee
PAlMOHAJILHO HCIO0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmMy
3aMMCH M IelCTBOBATH MO CJIeAyIoleMy NpaBuiy: nNpu
BO3BeJeHUH KOMILJIEKCHOI0 YHCJ/IA B CTelleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, Apr'YMEHT YMHOKAeTCsl Ha
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosab3oBath ajaredpanyeckyro ¢gopmy 3anmcH, To
HEe00X0IMMO B JAaHHOM cJiy4ae 12 pa3 yMHOKHTB YHMCJI0 CAMO HA
cedst.

3agadue 2.
1) KomrutekcHOe YUCI0 Z 3alicaHo B areOpandeckoii u B
TPUTOHOMETPHUUECKOHN Popmax:

" (= T . . T
Z=5+41i5/3= 10[cos§+1.sm§)

Haiigure 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCoIb30Ban? OO00CHY#TE
CBOI1 BBIOOpD
Otser: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTelleHb 0oiee
PALHMOHAJIBLHO HCII0JIL30BATHh TPUTOHOMETPHYECKYI0 (hopMy
3alliCcH U AeliCTBOBATH M0 cjleylolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMILICKCHOI0 YHMCJIA B CTeleHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeleHb, APTYMEHT YMHOKAeTCs Ha
NO0KA3aTeJIb CTeNeHH.

YK-2.V.1




Ecian xe ucnosab3oBath ajredpandeckyro ¢opmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTH YHCJIO CAMO Ha
ce0st (MM UCIOJIBL30BATh (DOPMYJIYy COKPAIIEHHOTO YMHOKEHHS)

3amanue 1.
1) Haiitu matpuny C = 4A + 3B?, rue

1 0 2 2 2
e (3 )
OTBeT:

10 -3 17
C:(—m 21 —21)

2) BeibepuTe u3 crincka nuppOBBIC CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJ1auH.

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

Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny € = 44 — 5B%, rne

s 9
OTtBer:

-6 21 -7
C:(ﬁ -8 —1)

2. BwiOepute u3 cnricka nupoBbIe CPEACTBA, KOTOPHIE MOTYT
OBbITh IPUMEHEHBI JJIS pEIIeHUs JTaHHOM 3a/1a4H.

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

Oteer: b)  Wolfram Mathematica

3amanue 3.
1. Haiiru matpuny € = 2A + 3Bt rue
2 -2
1 4 2
a=( )B = (—1 4 )
—2 3 -3 T, s
OTtBeT:

5 _
CZ(—?O 18 —185)

YK-2.3.1
VK-2.V.1




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJISl PEIICHUS TAHHOW 3aIauH.

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

Oteer: b)  Wolfram Mathematica

3ananue 4.
1. Haiiru matpuny € = 34 — 5B%, e

a-(4 8 Be-( 5

3 -3
OrtBer:
_/—2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpecTBa, KOTOPBIE MOTYT

OBITH IMPUMCHCHBI IS PCHICHHA ,HaHHOﬁ 3aa4yiu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amaunue 5.
1. Haiitu matpuny C = 44 + 3Bt roe

a-(h 4 2e( )

3 -3
Ortser:
€= (—14 ;i —1275)
2. Bri6epute u3 cnricka HUQpoBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUS ,Z[aHHofI 3aa4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT AeHCTBUI HaJl MAaTPUIIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT ACUCTBUNA HAJ MaTPUIIAMH

A+ (-A) =
Otgert: 0
3. TIpomomxwure hopmyiry

7(A+B)=
OtBer: 7TA+7B

YK-2.3.1




4. Tlpomomxute hopMyiny

5A-5B=
Oteer: 5(A-B)
5. Tlpomomxute hopmyiny

2 X(4A)=
OtBer: SA

10.

3ananue 1.
1) Haiitu npousBeneHue MaTpuil A * B, rie

A= 2 e-(o =)

OTBer:
AB — (—8 4 )

14 18

2) Bwibepure u3 cncka 1udpoBbIC CPEACTBA, KOTOPHIE MOTYT
ObITh IPUMEHEHBI JIs pellieHus JaHHOH 3a1aun. O0ocHyiiTe
BbIOOD LK(poBOro cpencTBa

a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OTtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4yu oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 2.
1) Haittu npousBeaenue matpun A = B, r1e

SRR

OTtBer:
AB = (—11 4 )

7 —3

2) BeiOepure u3 crucka nudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOo# 3axa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPMEHTHPOBAHHYK) HA

VK-2.V.1
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IMOJATOTOBKY HHTCPAKTHBHBIX TOKYMECHTOB C BBIMUCJICHUSAMHA U
BHU3YAJbHBIM CONIPOBOKACHUECM.

3ananue 3.
1) Haiitu npousBeneHue Matpuil A * B, re
4 3

0 -2 -3
A= ) 5= (ﬂ e

2 3 5 2 0
Otsert:

_{(—6 6

ab = (13 —3)

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

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEHBI /ISl pelleHust TaHHOoM 3agaun oTHOocuTcst Wolfram
Mathematica- mporpammuoe odecnedyenne, BKIIOYAKOIIEE
001101 HA0Op MaTeMaTU4YecKUX QYHKUMIA B TOM YHCIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJIbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npousBenenne MaTpuil A * B, rae

B B 4 5
A:(g _i 03)32(; —Gs
OtBeT:
AB:(—ll 6)

4 22

2) BeibepuTte U3 cnycka HUPPOBBIE CPEJICTBA, KOTOPHIE MOT'YT OBITh
MPUMEHEHBI JIJIS1 pelIeHHs] TaHHOM 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI ISl pellieHUus1 JaHHOi 3a1a4u oTHocuTca Wolfram
Mathematica- nporpammuoe odecneuenune, BKIOYAIOIIEe
001101 HA0OP MaTeMaTHYecKUX QYHKUMIA B TOM YHCJIe
CHCTEMY KOMIBIOTEPHOIi ajredpbl, OpUEHTHPOBAHHYIO HA
NMOJATOTOBKY HHTCPAKTHBHBLIX TOKYMCHTOB C BLIMUCJICHUAMU H
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npounssenenue marpun A = B, roe

- a1 2



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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OTtBer:
AB — (—1 14)

-2 11

2. BriOepute u3 crivcka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI JUUIS PELICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- nporpaMmMHoe odecneyeHne, BKIIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX PYHKIHMH B TOM 4YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3aganue 1.

1) Haiitu onpeaenuTesb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7
OTtBeT:29

2) OO60CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe/]b BTOPOro MopsiaKa
Heo0X01MMO M3 NMPOU3BeJeHHUS 3JIeMEHTOB IIABHOH JUATOHAIU
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

3ananue 2.

1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 3 |

L s

OrsBer: -22

2) OO6ocHYITE KaK BBIYHCIIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.
Otser:

Jiis1 TOro 4To0bl BHIYMCIUTH ONpPeAeUTe]Ib BTOPOro MOpsiaAKa
HEeo0X0UMO U3 NMPOM3BeIEHUS IJIeMEHTOB IIABHOM IMArOHAJIH
BbIYECTh TMPOW3BeleHUE JJIeMEHTOB BTOpPoil (M000YHOI)
AHATOHAJIN

3ananue 3.

1) Haiitu ompenenuTens 2-ro MOpsIKa MATPUIIBI
1 -3

5 Sl

Orser: 23

2) OOocHYHTE KaK BBIYUCIUTH ONPEIEIUTEIh BTOPOTO MOPSIKA.
Jl1st TOro 4ro0bl BHIYMCINTH ONpee/iuTe/lb BTOPOro Mopsiaka
He00X0MMO W3 NPOU3BEICHHUS JJIEMEHTOB IVIABHON AMArOHAJIH

YK-2.V.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

BblYECTh MNpPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuTelib 2-ro MOpPsIKa MaTPHUIIbI

sl
OTtBer: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTO MOPSIKA.
Oteert:

Jlist TOro 4To0bl BLIYHMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue S.

1) Haiiti onpeaenuTesp 2-ro MOpsiAKa MaTPHIIbI

o 3l

10 3

OtBer: -5

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.
OrtBer:

Jl1st TOro 4ro0bl BHIYHMCINTH ONpele/IuTe/lb BTOPOro MopsiiKa
Heo0X01MMO M3 NMPOU3BeJdeHHUs 31eMEHTOB IIABHOM THATOHAIHU

BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

12.

1 2 -1
3ananue: naHa Matpuna { 3 1 2
4 -2 5
Haiinute anre6panueckue A0MOIHEHUS:
1 . A 1 1
OTtser: 9
2 . A 12
OtBer: -7
3. As;
OTtBer: -5
4. AZS
Otser: 10
5. ASS

YK-2.V.1
YK-2.V.1




13.

UeMy paBeH ompeaeauTenb TPEyroabHOW MaTPUILbI?
OTtBer:
IIpousBeneHn1o 3JIeMEHTOB IJIABHOM IMATrOHAJIH.

YK-2.3.1

14.

O6o3nauuMm Ay, A, ..., A,; — CTPOKU MATPUIIBI U @q; A3; ... Oy -
JIEMCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBl OZJHO YUCJIO OTJIMYHOE OT HYJISL, U IIPU ITOM JIMHEHHAs
KOMOHMHAIMS CTPOK MAaTPHIIBI C 3TUMHU YHUCIaMH paBHA HYJIEBOM
CTpOKE:
ad, +ad; + o +andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpUIIbl?

OTBer:

JIuneliHo 3aBUCUMBIE.

VK-2.V.3

15.

ITycTs MaTpuisl A 1 A yI0BIeTBOPSIOT YCIOBHIO
A'A1=AYTA=E, rue E — exunnunas MaTpuiia n -ro MopsiKa.
Kax Ha3pIBatOTCSl TaK€ MaTPUIIbI?

OtBer: Takue MaTPUIBI HA3BIBAKTCH 00PATHBIMUA MATPHLIAMHU
110 OTHOILEHHIO APYT K ApYry (Al — obparHasi kK A, u A —
obpaTHasi K A™Y).

VK-2.3.1

16.

3ananue 1. Halitu maTpuiy X u3 ypaBHenus A = X = B, rae
-1 2 -7 —4
A= B =
(% 5) 8=(57 )
OTtBer:
1 2
X= (—3 —1)
3ananue 2. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie
(-1 2 _(—9 -4
A_(a —4) B_(za 10)
OTtBer:
(5 2
X= (—z —1)
3ananue 3. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie
-1 3 -10 -7
A= B =
( 2 —4) ( 14 12)
OTtBer:
(1 4
X= (—3 —1)

3ananwue 4. Halitu matpuity X u3 ypaBuenus A = X = B, r1e

A= @ :g) B= (299 169)

OTtBer:
x=(5 %)

3ananue 5. Haiitu Mmatpuny X u3 ypaBHenus A = X = B, rie
1 -3 14 5
A= B =
(2 —8) (34 12)

OTBer:

YK-2.V.1
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x=(5 2)

17.

Kak Ha3pIBaeTcs cucTeMa anreOpandecKux YpaBHCHHM, KaXI0e U3
KOTOPBIX SIBIIAECTCS JIMHEHHBIM?
OTBeT: cucTeMA JUHEHHBIX YPABHEHMIA.

VK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OTBer: MeToabl pelieHUsI CHCTEM JIMHEHHBIX AJIredpandecKux
ypaBHeHuii: Mmetoa Kpamepa, meton I'aycca, MeTo MAaTPHYHBIX
yYpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUIbI).

YK-2.3.1

19.

CpaBHuTe ycin0BUs IPUMEHEHHSI METO/IOB PELLIEHUS CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrsi CUCTEMBbI JIMHEHMHBIX
anreOpanyecKrX ypaBHEHUH IPUMEHSIOTCS B TOM Cllydae, €Cliid
ONpPEIETUTENb MATPULIBI CUCTEMBI PAaBEH HYJIIO?

OtBer: Eciim MmaTpuia cucreMbl He KBajgpaTrHas (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJIUYeCTBO YPABHECHUI He
COBNA/JAI0T), TO NIPUMEHsSIeTCS TOJIbKO MeTO/ MCCJIe10BaAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHuil ['aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IpaTHAs M oNpe/ieJINTelIb ee He paBeH HYJII0.

VK-2.V.3

20.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/IOB PELIECHUS CUCTEM
JMHENHBIX ypaBHeHUN. Kakoil METO pelieHns CUCTEMBI TMHEWHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIydae, €Cliu
MaTpHULIa CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Oteer: Eciim MaTpuua cucremMsl He KBaapaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYEeCTBO YPABHEHHII He
COBIIA/1210T), TO IPUMEHAETCHA TOJIbKO METO/ HCCICA0BAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATHLCH NPH YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBA/JPaTHAsA M ONpeJe/IMTe/ b ¢ He PABEH HYJII0.

VK-2.V.3

21.

IIpy KaKoOM yCJIOBUH OJTHOPOJHAs CHUCTEMA JJUHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE pellicHue?

OtBeT: panr MaTpuubl KO3QGUINEHTOB 10JKeH ObITh MeHbIIIEe
YHCJIA MePeMEeHHbIX

VK-2.V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOU
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIPEAEIAETC IBYMs YUCIaMU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OrtBer: IloasipHasi cucTeMa KOOPpAUHAT

VK-2.V.3

23.

Kaxk HasniBaeTcs cuctemMa KOOpJAuHAaT, B KOTOpOfI Kaxxaas TOYKa B
POCTPAHCTBE OIpeeIisieTcs TpeMs yuciamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, & U @ — 3eHUTHBIN U a3UMYTaJIbHBII YTIIbI
COOTBETCTBEHHO?

OTtBet: chepuyeckasi CHCTEMA KOOPAMHAT

YK-2.¥.3

24,

Urto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANPABJICHHBIN 0TPE30K

YK-2.3.1




25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAJACT C €TI0
KOHIIOM?

OtBer: BekTop, HaYaJI0 KOTOPOr0 COBNAJAET C €r0 KOHIIOM,
HA3bIBAETCs HYJEBbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajsipHoe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs o

dopmy.e |dl = |b| = cosa

YK-2.¥.3

27.

[To xakoit popmyse BBIYUCIIAETCS CKATSIPHOE MPOU3BEICHHE

BEKTOPOB @ © b , eciiu M3BECTHBI KOOPINHATHI BEKTOPOB B
nekaptoBoii cucreme (B cucreme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/leHHEe BEKTOPOB ONpeaessiercs 1mo
dopmyne a, b, +a,b, + a b,

YK-2.¥.3

28.

ITo kakoi popMyJie BEIYUCISETCS BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CITH U3BECTHBI HX KOOPIMUHATHI B IEKAPTOBON CHCTEME
koopauHart (X, Y, 2)?

OtBeT: BekTopHOE Npon3BeIeHHe BEKTOPOB OIpPeIe/IsieTcst 1o
popmye
i j ok
X1 M &5
X, Vo Zo

YK-2.¥.3

29.

ITo xakoil popmyse onpenensieTcss MOAY/Ib BEKTOPHOTO
IPOU3BEAECHUS BEKTOPOB?
OtBer: BesimunHa MO/yJIsl BEKTOPHOIO NPOM3Be/ICHUS

BEKTOPOB onpejesiercs o gopmyJe |al |b| + sin(ab)

VK-2.V.3

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOI PaBHO AJIMHe
NepHeHAUKYJIsIpa, ONYIEHHOr0 U3 JAHHOH TOYKH Ha NPAMYI0

YK-2.¥.3

31.

3ananue 1. CocTaBuTh ypaBHEHHE NPSIMOM HPOXOJIIeH uepes
x+2 y—9

Touky M (2,4) ¥ nepneHUKYISIpHON MPSIMOi _—5 = _—4

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

ko3 uUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHUE NpPSIMON MpOXOJslIed uepes
TOUKY M(1,—-4) u NepIEeHIUKYIIPHON npsiMOi
—4x —5y 4+ 14 = 0.

OTBer 3ammcaTh B BUJAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM
KodduUImeHTOM

OTBer:
¥y=1,25x—5,25

3ananre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes
x+16 _ y—9

—4 —5°

touky M (—1, —3) 1 mapaiesbHOl IPIMO

VK-2.V.3




OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSAMOM C  YIJIOBBIM
K03 uUIIeHTOM

Otser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

touky M (1, —1) u mepneHIuKyISIpHON npsiMoit v = —5x + 2.
OtBer 3ammcaTh B BUJAC YpaBHEHHsS MPSMOW C  YIJIOBBIM
K03 uUIeHTOM

Otsert:

¥y=02x—-1,2

3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MNPOXOASIIEH uepes
x+1 y—6

touky M (3,1) ¥ nepneHuKyISIpHON TPIMOM — - 4

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

KO3 hUIIIEHTOM

OrtBer:

y=-1,25x+4,75

32.

Kakum ypaBHEHHUEM OMUCHIBAETCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANMHATAX YPABHEHHE IIOCKOCTH
(KaHOHMYeCKoe YPaBHeHHE IJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
MapasuieIbHOCTH MPSAMOU U MIOCKOCTH.

Otser:

st Toro, 4yroO6BI MPSIMasi M MJIOCKOCTH ObLIM NMapasliejbHbI,
HEO0XOAMMO ¥ JOCTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTH M HANPABJAIIMHA BEKTOpP MNpPAMOH  ObLIM
nepneHJIuKyJIAPHbI.

VK-2.V.3

34.

Kakum ypaBHEHHEM OMHUCHIBAETCA MpsMas, MPOXOASAIIas Yepes3
TOUKy (X0, Yo, Zo) M HMEWINas HAMPaBIAIOMIUNA BEKTOp C
koopauaatamu (I, m, n)?

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

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

YK-2.V.3

35.

KakuMm ypaBHEeHHEM OMUCHIBAETCS MpsiMasi, IPOXOAILAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXOosilIeill Yepe3 ABe TOYKH (X1,
r—xy — ¥=¥ — =2y
*2—x) ¥Yz—»n T

Y1, Z1) | (X2, Y2, Z2) AMeeT BUJ

VK-2.V.3

36.

Kakum 06pa3om MOKHO 3a/1aTh MPSIMYIO C TOMOIIIBIO IBYX
MJI0CKOCTEH?
OtBeT: YpaBHeHHe IBYX NepeCceKalIUXCH MJI0CKOCTEH — 3TO

VK-2.V.3




YpaBHeHHe PSIMOii B IPOCTPAHCTBE

37.

C nomo1ipio Kakoil popMyIIbl MOKHO HANTH yroil MEeXay

NPAMBIMH?

OtBet: yroJ Me:xxay NnpsiMbIMH MOKHO HAWTH U3 (GOPMYJIbI
ay+ag

|ﬂ__|'i'|T_|l, rae iy M i, — HANPaBJIAIOIINE BEKTOPbI
1 z

Cos@ =

NPAMBIX

VK-2.V.3

38.

Hopwmaus k ttockoctu umeet koopaunatsl (A, B, C); koopanHaTe
HaInpasJISoIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoi popMyITbl MOKHO HAMTH yroil MEXIy MPsIMO U
IIJIOCKOCTBIO?

OTBeT: yroJ MexKIy NpsiMoii M MIOCKOCTHI0 MOKHO HAWTH H3

dhopmyiibl
|Al + Bm + Cn|

VA2 + B2+ C2 V1?2 + m? +n?

sing =

VK-2.V.3

39.

[To kako¥ Gpopmylie MOXKHO ONPECIIUTh PACCTOSIHUE OT TOYKH JI0
ITOCKOCTH?

OTtBet: PaCccTosiHME OT TOYKHM 10 IJIOCKOCTH PABHO
A}.'D _H_UD T CZD +D
VAZT+BE+CE
(Xo, Yo, Z0) KOOPJUHATHI TOYKH

,r1e (A, B, C)- koopauHaThl HOpMaIH K IUIOCKOCTH;

YK-2.¥.3

40.

Hanumure kaHOHMYECKOE ypaBHEHUE ILTUIICA.
OtBer: KanoHHYecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
22 yz

I A
n.2+hz

YK-2.¥.3

41.

Hanumure KaHOHUYECKOE YpaBHCHHC I‘I/Il'Iep60pBI.
OtBer: Kanonuueckoe YpaBHEHHE rnnepﬁo.mﬂ HMeEET B/
x2 y2

aZz h?

YK-2.¥.3

42.

Hanumure kaHoHUYeCKOe ypaBHEHHUE MapadoIbl.
OtBer: KanoHn4Yeckoe ypaBHeHHe apadoJibl HMeeT BH/

y: =2px

VK-2.V.3

43.

Wolfram Mathematica- mporpamMmmHuoe obecrieucHue, BKIHOYAOIICe
OoubII0i HabOp MaTeMaTHYeCKUX (QYHKIUI B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

UYto 03HAYAET 3anuCh B ITOM Iporpamme’?
m = {{1,2},{3,4)

OtBer: MmaTpuna u3 2-X CTPOK, (; i)

YK-2.V.3

44,

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIFOYAIOIICe
00mb110M HAOOp MaTeMaTHYECKUX (QYHKIMI B TOM YUCIIE CUCTEMY
KOMITbIOTEPHOH anreopHl,

1 2

3 4) B mannom

Kak Oynet BeITIsAeTh MaTpHIIa (

nporpamme?
OtBer:

YK-2.V.3



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

m = {{1, 2},{3,4}}

45.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIIOYAIOIICEe
Oosboi HAOOp MareMaTHYecKNX (YHKIHUN B TOM YHCIIE CUCTEMY
KOMITBIOTEPHOH anreOpHl,

3anummTe pe3ysIbTaT BRIMOTHCHUS KoMaHasl  Det[m],
riem = {{2,2},{3,4}}.

Yro BeMUCIICTCS B JaHHOM citydae? Kakue orpaHndeHHs
HAJIOKEHBI Ha 3Ty OIlEepaluio?

OtgBer: 2. Beiuncnsercss onpeaeanuTelb MaTPULbI.
Martpuna 1omKHa ObITh KBapaTHAS.

YK-2.¥.3

46.

Wolfram Mathematica- mporpamMmmHuoe obecrieucHre, BKIHOYAIOIICe
0oubIIol HAOOp MareMaTHYECKUX (YHKIUK B TOM YHCIIE CUCTEMY
KOMITBIOTEPHOH anreopHl,

3amnumure PE3YJIbTAT BBIIIOJITHCHUA KOMAaHAbI
MatrixRank[m],

rae m = {{2, 2},{3,4}}.
Yto BeIYUCIIACTCS B JaHHOM city4yae? Kakue orpaHndeHus

HaJIOKCHBI Ha 3Ty onepauI/I}o?
OrtBeT: 2, BBIYUCILAJICA paHT” MAaTPHUIIBI

VK-2.V.3

47.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIEe
Oospoi Habop MareMaTHYecKNX (YHKIHUN B TOM YHCIIE CHCTEMY
KOMITBIOTEPHO# areOpsl,

3anumure PE3YJIbTAT BBIIIOJIHCHHUA KOMAaHAbI
MatrixRank[m],

rrem = {{2,1},{8,4}}.
Yro BeIUKCIIAETCS B JaHHOM ciydae? Kakue orpaHndeHus

HAJIOXKEHBI Ha 3Ty ONepanuio?
OTBeT: 2, BBIYUCIISIICSA PAHT MaTPHULbI

YK-2.¥.3

Bomnpocs! (3agaun) muis 3adera / tud¢. 3auera npeacTabieHsl B Taduuie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera

Ne /it [Tepeuens BompocoB (3amau) mist 3adeta / nudd. 3auera

Kon
WHIAWUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — IlepedeHn TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOIHEHUS! KYPCOBOM paboThI

IlepeueHnp TeMm Jii KypCOBOTO IPOEKTUPOBAHMS/BBIIOIHEHUS KypCOBOH paboThI

No i/t

KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O TPOEKTUPOBAHUSI/BBITTOIHEHUS

Y4eOHBIM IJIaHOM HE IPEJYCMOTPEHO



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
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

Bormpocst

MpeACTaBICHBI B Tabmwmie 18.

Ta6ymma 18 — [IpumepHbIii mepedeHb BOIPOCOB ISl TECTOB

AJid IIPOBCACHUA HpOMe)KYTOqHOfI arrectaliuin B BHUAC TCCTUPOBAHUA

Ne . Kon
[IpumepHBIii TepeyeHb BOMPOCOB ISl TECTOB
1/ WHJUKATOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | dana maTpuma 1) as YK-2.V.1
2)  -ayp
Q11 Q12
A:(az 1 Qa2 )
3) an
Eé anredpanveckoe
JIOITOJTHEHHE Asr 4)  —ax
paBHoO... Orger: 3)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BBIOEpPUTE  TPaBWIBHBIM  OTBET W
3aMuIIuTe apryMEeHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
2 | U3 npuBeaéHHBIX d11 d12 VK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 asz;
CYILIECTBYIOT Y
MaTpHII. .. 0 0 ag
2) 0 0 doz
0 0 dzz
11 dgz  Ap3
3) | 0 azxx ax
0 0 dsg3
Q11 Q12 Qq3
4) (‘121 Qa3 aza)
0 0 0
OtBert: 3)
(uHCTpyKIMs: [IpounTaiiTe TEKCT,
BBIOEPHUTE NMPABWILHBIN OTBET U
3aMUIIATE apPTYMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
3 | Kakum meromom moxuo | 1)  TI'. Kpamepa YK-2.3.1
CIINTh CHCTEM YK-2.Y.3
P Y 2) K. ®@.Taycca




ONPEAETUTEND OCHOBHOM

MaTpHIbl KOTOPOH paBeH

3) ¢ moMomIbI 00paTHOW MaTPHUIIBI

4)  m00BIM CITOCOOOM

HYJIIO
OrtBer: 2)
(uacTpykuus: IIpounraiite TEKCT,
BbIOEpUTE NMPABUILHBINA OTBET U
3alUIINTE apPIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
YcranoBure Marprma CJIY Meron VK-2.B.2
pelieHus
COOTBETCTBUE Iy
1) Marpuna A) Kpamepa
pa3mepa 3x4
2)  Omnpenemurens | B) aycca
MaTpHLbl =5
3) Ompenenurens | B) O6parHoit
MatpuLsl =0 MaTpHILbI
(uactpykuus: Ilpounraiite TEKCT,
ycTaHoBuTe cooTBeTcTBUs Mexay CIIY
Y METOJaMU PELIEHUs, 3alUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)
Ortser: 1b, 2A, 25, 2B, 3b
3aganue 4. CocTaBUTH YK-2.B.2
ypaBHEHUE npsamoit | OTBeTt:
MIPOXOIAIIEH yepe3 (¥ =0,2x—1,2
touky  M(1,—1)  wu | ([laiiTe pa3BepHYTHIN OTBET.)
NEePHEHANKYIAPHON
npsiMort ¥ = —5x + 2,
OTBeT 3amucarb B BHUIE
YpaBHEHUs MPSAMOU C
YTJIOBBIM
kod(duUImeHTOM
Bri6epute BEPHYIO | A) CI0KUTH VYK-2.B.2
MOCJIEI0BATEIbHOCTh bB) cj10:)kMTHh MHMBIE YACTH
JIEUCTBUI npu | B) Bo3BecTH B KBajgpar
BBIYHCIIEHUH Moayns | I') cJI0KMTH AelCTBUTEIbHbIC YACTH
CYMMBI IByX | /) u3Bjie4b KOpeHb
KOMILJIEKCHBIX YHCEIL. OTger:
(@'B) A(bB)J
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1

TOrJa MW TOJIBKO TOraa,

Koraa...

2)  paHr MaTpPHUIbl CUCTEMbI PaBeH

paHry pacHIMPeHHON MaTpPULIBI




CHCTEMBbI
3)  panr pasen 0
4)  panr paseH 1

Otser: 2)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIbHBIN OTBET U
3aIMIIUTE APIYMEHTHI,

000CHOBBIBAIOIINE BBIOOP OTBETA)

Jlisl BEKTOPOB @ W b | 1) BEKTOpBI IEPIEHANKYIISIPHBI YK-2.V.1
BBITOJIHSAIOTCS yCIOBUSL: 2) BEKTOPBI NapaILICIbHBI
3) BEKTOPBI NMapalJICIbHBI
by _ by b 4) BEKTOPHI JICKAT HA OIHON MPSIMOK
Ax Ay Qg OrBet: 3) u 4)
roraa.... (ITpoumTaiite TEKCT, BBIOCpUTE
NpaBUJIbHBIE  BapHaHTBl  OTBETa H
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIMNE  BBIOOP  OTBETOB)
BexTopHoe 1) kommuHeapHoW  1wiockoctd, B | YK-2.3.1

MMPOU3BCACHUC BEKTOPOB

5 —
a u b — 510 BekToOp...

KOTOpOﬁ JICKAT IICPEMHOKACMBIC
BCKTOpa

2)  NepHeHAUKYISPHBIA IJIOCKOCTH,
B KOTOPOH JIexar
[IEPEMHOKAEMBIE BEKTOPBI

3) HyneBoW

4)  coBmaualOIMi C OJHHUM U3

MEPEMHOKACMBIX BEKTOPOB

Ortser: 2)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




10 | PaccrosiHME OT TOYKH JI0 1) |Axp+Byo+C| VK-2.3.1
21 B2\ 4242
IJIOCKOCTH MO>KHO VAZ+B2VAZ+C
BBIUMCIIUTD 1o 2) A-A,+BB,+C,C;
opmyue. .. JA§+B§+CIZ-JA§+B§+CZZ
VA*+BZ+C?
4) |[Am+Bn+Cp|
VAS+B+C = /m +n-+p
OtBert: 3)
(MHCTpYKIHS: [IpounTaiite TEKCT,
BHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
11 | 'eomerpuueckoe Mecto | 1)  rumepbosoit YK-2.V.3
TOYEK IIIOCKOCTH, CyMMa .
&7 2) mapabosoi
pacCTOSIHUM OT KaXJa0i
U3 KOTOPBIX [0 JBYX 3)  oxpyxHOCTBIO
JaHHBIX ~ TOYEK  ATOHU 4)  swmncom
TUIOCKOCTH ecTh
OtBert: 4)
BEJIMYMHA TIOCTOSTHHAS,
(MHCTpYKLMSL: [Ipounraiite TEKCT,
Ha3bIBACTCH. ..
BBEIOCpUTE  TPABWIBHBIA  OTBET U
3aMuIIuTe apTryMEeHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
12 | Haiitu ypaBHEHHE 1) x+1 _ y-2 _ z—4 VK-2.V.3
- > > -3 2 4
pAMOM,  TPOXOAsIIeH
uepes TOYKY 2) x+1 _ y+2 _ z+4
3 2 4
A(=1;2;4),
NePHEHANKYIISIPHO 3) x-1 _y-2 _z-4
-3 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 g 2z
-3 -2 -4
OtBet: 1)
(MHCTPpYKLHMS: [Ipounraiite TEKCT,




BbIOEpUTE  TPABWIBHBIA  OTBET |

3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

13 | Pemuts cucremy | 1) x=0,y=1,z=-3 YK-2.V.3
JUHEUHBIX  YpaBHECHUMU 2)  x=0,y=1,2=-2
METOJIOM l"aycca
x+},+z:_2 3) X:0,y:-1,Z:2
2x —y+3z=-10
_x-l—z}r_zzS 4) X:0,y:-1,Z:-2
Oteer: 1)
(MHCTPYKIHS: [IpounTaiite TEKCT,
BBIOEpPUTE  TPaBWIBHBIA  OTBET U
3aMUIINATE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 | Berauciauth -1 -6 YK-2.V.1
n (5 2)
2 -1y (1 -2 2 7 2
(1 2)(3 2) ) (1 0)
0 o0
) (1 =)
7 2
9 (G )
Otger: 1)
(MHCTPYKIMS: [Ipounraiite TEKCT,
BBHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aMUIINTE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
15 | ana matpuia 1)  ap; VK-2.V.1
VK-2.V.3
A_(all alz) 2) _aiz
\ag; an/
3) ap
Eé anrebpamieckoe | 4)  —ay,
JIOTIOJTHEHHE Aoy
OTser: 2)

paBHoO...




(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEGpUTE  TPABWIBHBIA  OTBET U
3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
16 | Marpuna ATt 1) Al-A+xA-AT1 YK-2.3.1
Ha3bIBaCTCSI  OOpaTHOM _
2) Al-A=1
MaTpuIle A, eciu
BBITIOJTHSAETCS YCIIOBUE 3) A'-A=A4-A"=E
4) A1-A=0
OtBet: 3)
(uHcTpykums:  IlpouunTaiite  Tekcr,
BbIOEpUTE  MPaBWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
17 | CkanspHbIM 1) al ‘5‘ arccos a VK-2.V.3
OPOM3BEACHUEM  JBYX .
HEHYJIEBBIX BEKTOPOB @ 2) ldl|blctga
u b maseiBaercs 4mcio, | 3) |ﬁ'||3‘ cosa
paBHoE. ..
4) |dl||bltge
OtBert: 3)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
18 | Yemy paBuo cmemiannoe | 1) 0 YK-2.V.1
IIPOU3BE/IEHNE BEKTOPOB ) 1
dbd
3) -2
4) 2
OtBet: 1)
(MHCTPpYKLHMS: [Ipounraiite TEKCT,




BbIOEpUTE  TPABWIBHBIA  OTBET |

3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

19

YpaBHeHuUE IPsIMO,
MPOXOJIAILEH 4Yepe3 IBe
TOYKH MOXHO COCTaBUTb

o ¢popMmyIe. ..

1) (x—a)+(yv—-5b)=0

2) Y-¥y1 _ x—x

¥Y¥2—¥1 _1'2—1'1
3) Alx—xp)+B(yv—y) =0
4)  y—yo =k(x—xp)

OtBer: 1)

[IpounTaiite  TEKcT,

(MHCTPYKIIHSL:

BbIOEpUTE  MpPaBWIbHBIA  OTBET U

3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

VK-2.3.1

20

['eomeTpuyeckoe MecTo
TOYEK, KOTOpbIE
XapaKTepU3yIoT

JKCIeHTpUCcHTET € >1

npescTaBisieT co0oit

1) TIlapaGony
2)  OKPYXHOCTh
3)  rumepbony
4)  smurnc

OTger: 2)

[Ipounraiite

(MHCTPYKLMS: TEKCT,

BbIOEpUTE  MPABWIBHBIA  OTBET U

3allUIIUTC APTYMCHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)

YK-2.3.1

21

C

a

OrtHoureHne

Ha3bIBACTCA. ..

1) neliCTBUTEIBHOMN OCBIO
2) acHMITOTOM

3) IKCIEHTPUCHTETOM
4) (hoKaTbHBIM PATUYCOM
OtBert: 3)

[Ipounraiite

(MHCTPYKIHS: TEKCT,

BBHIOEpUTE  TPAaBWIBHBIA  OTBET U

3aIUIINATE apryMEHTHI,

YK-2.V.1




000CHOBBIBAIOIINE BBHIOOP OTBETA)

22 | Haiitn ypaBHeHHE | 1) x+l _y-2 __z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOJAIIEH YK-2.V.3
yepes TOUKY | ) X+l _y+2 _z+d
3 2 4
A(=1;2;4),
epIle 3 x-1 y—-2 z—4
HEePIEeHIUKYISIPHO ) 2 = -
IJIOCKOCTH
4 x+1  y+2  zt+4
3x-2y-4z+1=0 ) 3 — —a
OtBer: 1)
(uHCTpyKUMs:  [IpoumTaiite  TEKcCT,
BEIOCPUTE TPABWIBHBIA  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
23 | OnpenenuTs kakoe | 1)  xZ+y?-8x=0 VK-2.B.2
ypaBHEHUE JTUHAH
2) x=-=,/25—y72
COOTBETCTBYET 3
napabosie. .. 3)  -2x%+3y%-4x+15y+4=0
4)  x+4y-2y*-5=0
Otgert: 4)
(MHCTPYKIMS: [Ipounraiite TEKCT,
BBHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aMUIINTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
24 | Pemmth cuctemy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHENHBIX  YpaBHEHUU 2)  x=0,y=-1, 7=2
METOAOM l'aycca
x+y+z=2 3) x=0,y=1,2=2

2x —y+3z=10
—x+2y—z=-5

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

OtBer: 4)

[Ipounraiite

(MHCTPYKIHS: TEKCT,




BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

25

Brrauciauts

GG )

7
7

=

-7 0
7 0

0
-7

~ =

0 1
—7

D (5 o)
2 (7 o)
y» G )
9 (5 5)

~J

OrtBert: 2)

(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbHIOEpUTE  NPAaBWIBHBIA  OTBET U
3aMUIIUTe apryMeHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

VK-2.3.1

26

[Mpsamoit y = -2X + 1

MMPUHAJIC)KUT TOYKA

1) (0;3)

2) ((1;3)

3) (2:3)

4) (-2;9)

OtBer: 2) u 4)

(MHCTPYKIMS: [Ipounraiite TEKCT,
BbIOEpUTE  TNpaBWIbHBIE OTBETHl U
3aIUIINATE apryMEHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)

VK-2.3.1

27

[Mpsmasiy = —-2x + 5
oOpa3yer ¢
HOJIOKUTEITHHBIM
HarpaBieHueM ocu OX

yroJI 0., PaBHBIM:

1) t9(d)

2) t9(-2)

3) arctg(-2)

4) 192

OTger: 2)

(MHCTPYKIHS: [Ipounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U

3aIUIINATE apryMEHTHI,

YK-2.3.1




000CHOBBIBAIOIINE BBHIOOP OTBETA)

28 | Yrom MexIay mpsMbIME 1) tge= |1i_1ﬂ55 VK-2.3.1
y=x+1 y=5+3
OIIpEeNENseTCs o 2) tgo= |li;j5
bopmyie: D tgo - ‘%
Y e =
OtBer: 1)
(uaCcTpykums:  [Ipoumraiite  Tekcr,
BbIOEpUTE TPAaBWIBHBIA  OTBET U
3aMUIINTe apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
29 | IIpu pemieHuu CUCTEMBI 1) g §| YK-2.V.3
JVMHEWHBIX  ypaBHEHHU
{x1+3x2=5 ol 2 1 3‘
4x, —7x, =8 4 -7
MpaBUITY Kpamepa 3) 5 3 ‘
onpenenurens A uMmeer 8 =7
BUI: 2) i g|
OtBert: 2)
(MHCTPYKLMS: [Ipounraiite TEKCT,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
30 | Pemmth CHCTEMY 1) (2;-1) YK-2.V.3
JUHEWHBIX  ypaBHEHUM 2) upauio Kpamepa HENpUMEHUMO
{ x;1+2x,=0 o 3) (1,2
4x; +8x, =1 5 (@1)
npasuity Kpamepa: Orger: 2)
(MHCTPYKIHS: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U




3aIIUIIUTEC

apryMeHTHI,

000CHOBBIBAIOIINE BBHIOOP OTBETA)

31 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1,0;1)
x;+x3—x3=0 Otaert: 4)
le — X2 + X3 = 3 o
Xy — 2%y 4 x5 = 2 (MHCTPYKILIUS: [Ipounraiite  TeKcT,
BEIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
.—3T -
32 | IlokazarenvHass  ¢opma 1) V2elz YK-2.V.3
KOMIUICKCHOT'O YHCJIa 3
i 2) 2e':
Zz=-1+1 umeer BUL; o
3) V2e'z
4) 2e'z
OTger: 2)
(uactpykuus:  I[IpouumTaiite  Tekcr,
BHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIHIIUTE apTryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
33 | Monynb KOMILIEKCHOTO 1) 0 YK-2.V.3
qpcna Z = —i paBeH: 2) 1
3) 2
4) 5
OTser: 2)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BBIOCpUTE  TPABWIBHBIA  OTBET U
3aIHIIUTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
34 | Wolfram Mathematica- 1 (1 2) VK-2.V.3
NpOrpaMMHOE 3 4
o0Oecrieuenue, 1 2
BKJIIOUAIOIIee OOJIBIION 2. ( 4 3)
HabOp MaTeMaTUYECKHUX
GbyHKIHMI B TOM Yncie 3. (2 1)
3 4

CHUCTEMY KOMIIBIOTEPHON



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

anreopsl,

Yo o3HAYaeT 3amuch
B ATOI mporpamme?

m = {{1, 2},{3,4}}

¢ (3 3
Oteer: 1)

(uaCTpyYKIMS: [TpounTaiiTe TEKCT,
BbIOEpUTE MPABUWIBHBIN OTBET
3aMUIIUTE ApPTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

35 | Wolfram Mathematica- 1. 1 VK-2.V.3
IPOTPaMMHOE
obecredeHue, 2. 8
BKITIOYAOIIEe OOJIBIION
Ha0Op MaTeMaTHYECKUX 3. 2
(GYHKIMA B TOM YHUCIIE
CHCTEMY KOMITBIOTEPHOM 4. -2
anre6pe, Otgert: 3)
Yemy paBeH
(unCcTpyKIWs: [IpounTtaiiTe TEKCT,
pe3ynbTaT y
BBIOEPHTE MPABUIIbHBIN OTBET U
BBITOJTHEHUS 3aIUIIATE APTYMEHTBI,
xomanael  Det[m], 000CHOBBIBAIOIIKE BEIOOP OTBETA)
raoe
m = {{2,2}, (3,4}
36 | Wolfram Mathematica- 1. 0 VK-2.¥.3
POTrPaMMHOE
o0Oecrieuyenue, 2.1
BKJTIOUAIOIIee OOJIBIION 3 2
HabOp MaTeMaTUYECKUX
GbyHKIMI B TOM Yncie 4. -3
CHUCTEMY KOMIIBIOTEPHON
Orter: 3)

anreopsl,
3anumuTe pe3yiabTaT

BBIITOJIHCHU S
KOMAaH/IbI
MatrixRank[m],

rac

m = {{2,1},{8,4}}.

(uacTpykums: Ilpounraiite TEKCT,
BbIOEpUTE NMPaBUIbHBINA OTBET U
3aMMIIUTE APTYMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)

CucreMa OLICHUBAHUS TECTOBBIX 3aaHUM:
1 Tum) 3amaHue KOMOMHUPOBAHHOTO THUMA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
MIPEIIOKEHHBIX U1 00OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABHIIBHO yKazaHa nudpa

U TPUBCIACHLI

KOHKPCTHBIC AapTyYMCHTHI,

HCIIOJIL3YCMBIC TIpU BLI60pC OTBE€TA.

IlonHoE


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
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

COBMAJICHHE C BEPHBIM OTBETOM OLIEHHUBAeTCs | OaljioM, HEBEPHBIN OTBET WIIH €T0 OTCYTCTBHUE —
0 Gamos.

2 Ttun) 3agaHue KOMOWHHPOBAHHOTO THMA C BHIOOPOM HECKOJIBKHX BapHUaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEpPHYThIM OOOCHOBAHHEM BbIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIHHO
yKa3aHbl TUGPBI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLlIeHHMBaeTcsl 1 0aiom, eciiy AOMYIIEHbl OIIUOKU WU
OTBET OTCYTCTBYET — () 6aIIoB.

3 Tun) 3amaHue 3aKpHITOTO TUIA HAa YCTAHOBJIEHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MIO3UIMM W3 OJHOTO CTOJOIa BEPHO COIMOCTABJICHBI C
NO3UIUSAMH Apyroro ctoibua). [lonHoe coBnageHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Gamiom,
HEBEPHBII OTBET WK ero oTcyTcTBHe — () 0amioB

4 tun) 3amaHue 3aKPHITOTO THUIA HA YCTAaHOBJIEHUE MOCJIEI0BATEIIbHOCTH CUMTAETCS BEPHBIM,
€CIIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh mudp. IloaHoe coBmazeHune ¢ BEpPHBIM
OTBETOM OllIeHHUBaeTcs | Gaiom, eciu JOMyIIeHbl OIIMOKHU UM OTBET OTCYTCTBYeT — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THIA C PAa3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH OTBET
COBMAJIa€T C OTAJOHHBIM IO coAepkKaHWIO M mojHoTe. [IpaBUiBHBIM OTBEeT 3a 3amaHue
olleHuBaeTcs B 3 Oaiia, €Clii JOMYyIIeHa O{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIN - 1 a1, ecu gomyineHo 6osiee 1 ommOKu \ OTBET HEMPaBUJIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX paboOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, permameHTHpyrOIIMX MOPAJOK W IPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOHN aTTecTalluu O00yJaromuxcs
I'VAIL

11. Meroaudeckue yka3aHus AJisE 00y4JarOIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

Lenblo TUCHMIIMHBI SBISETCS — IOJNY4YEHHE CTYAEHTaMH HEOOXOTUMBIX 3HAHMH,
YMEHHUI ¥ HaBBIKOB B 00JIACTH aHAJMTUYECKOW F€OMETPHUM M JIMHEWHOM anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOT'O TMPEJICTABICHUS CTYJIEHTa; BOOOPa)KEHMs, JIOTMYECKUX M  CUETHBIX
CIIOCOOHOCTEH; OpPraHM30BAaHHOCTH TPU TMPOBEJACHUU OOJIBIIET0 O0beMa BBIYHCIICHUI;
UCIOJIb30BAHUSI MaTEMAaTHKHU JJIsl PELIeHUs KOHKPETHBIX 3ajjau, oOecledeHne OCHOBBI IS
MPUMEHEHUSI MaTeMaTH4YECKUX METOJ/IOB MCCIIEJJOBaHMSI, MOJAEIUPOBAHUS, TPOEKTUPOBAHMUS,
ONUPAIOLIYIOCS HA JaHHYI JAMCHUUIUIMHY, KOTOpbIE UIpaioT Bce OOJBIIYI0 pPOJIb B
COBPEMEHHOU HayKe U TEXHUKE.

11.1.  Meroanyeckue yka3zaHUs A OOYyYaroIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OCHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepHhaga — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M SCHOE M3JIOKEeHHE ydueOHoro marepuana. HazHaueHune cCOBpeMEHHOM JEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO TIO TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHBIX MPOOJeM JUCHUUIUIMHBI, METOJO0B HAY4YHOrO IIO3HAHUS, HOBEHIINX
JOCTHKEHUHM HayyHOH MbIciU. B yueGHOM mporiecce JIeKIUs BBITOIHAET METOJ0JI0THUECKYIO,
OpraHM3alliOHHYI0 U HWHGOpMalUUOHHYIO GYHKIUU. Jlekuus packpbhlBaeT MNOHSITHUMHBIN
anmapar KOHKpEeTHOW oOyiacTu 3HaHus, €€ mpoOsieMbl, JaeT IeIbHOE NpEeACTaBICHUE O
JTUCHUIUIMHE, TOKa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILTHHAMM.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYalOMKUMUCS JIEKIIMOHHOTO MaTepHraa;




— IIOJIyYEHUE COBPEMEHHBIX, ILEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEENACTCS 1EJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TIOJY4YEHHUE OIBITAa TBOPUYECKON PAOOTHI COBMECTHO C MPETOAaBATEIIEM;

— pa3BUTHE MPO(ECCHOHATBHO-ACTOBBIX KAauecTB, JIIOOBM K TpEAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOI'O MBILLUICHHUS.

— IOSABJICHME HEOOXOIMMOIro HHTEepeca, HEOOXOJUMOIo sl CaMOCTOSITEIbHOMN
paboTHI;

— IIOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKU M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TO/bI,

— HAY4UTBhCS METOAMYECKH 00pabaThiBaTh MaTepHall (BBLAEIATH IVIaBHBIE MBICIH U
IIOJIOKEHHS, TPUXOJUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPATh HX B  Pa3IM4YHBIX
(bopmyIHpoBKax);

— IOJYy4YEeHHE TOYHOrO TOHUMAaHUS BCeX HEOOXOAUMBIX TEPMUHOB U ITOHSTUH.

JIeKUMOHHBIN MaTepual MOXET CONPOBOXKIATHCS JAEMOHCTpaLUed ClalijloB U
UCIOJb30BAHUEM PAa3/aTOYHOIO MaTepuana IpU INPOBEICHUM KOPOTKHMX JHUCKYCCHUH 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIBHBIX TEMATHK MO JUCHUTUINHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:
— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— JloKa3arenbCTBO TEOPEMBI.
— HMnmoctpupyromuye npumepsl.

11.2. Meroauueckue  ykazaHus Uil OOydYalOIIUXCS MO  MPOXOKICHHUIO
MPAKTUYECKUX 3aHITUI

[IpakTuueckoe 3aHATHE SBISETCS OAHOW U3 OCHOBHBIX (POPM OpraHu3aluu y4yeOHOro
mpolecca, 3akjIlo4Yarollelics B BBIIOJHEHUH OOy4yalOUIMMHCS TOJ PYKOBOJICTBOM
npenojaBaTesis KOMIUIEKca y4eOHBIX 3a/laHui C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETUUYECKHX
OCHOB Y4cOHOH JUCIMIUTMHBI, MPUOOPETCHHS yYMEHUW W HABBIKOB, OIIBITA TBOPYECKOM
NEeSATEIbHOCTH.

Lenpto mpakTH4ecKOro 3aHATHS JUid  OOydarollerocs SBJIsIETCS  IPUBUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON JAEITEIbHOCTH MO U3Yy4aeMOM JUCIUTIIHHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOEHUHU O0yYarOLIeMCsl MPAKTUYECKUX 3aHITHIA:

— 3aKkperyieHue, YriayOJeHue, pacllMpeHue W JeTalu3alus 3HAHUN TpH pelIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIBHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJIaMH W METOJAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOI
JUCIUTITUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUN IS
BBIITOJIHEHUS 3aJJaHUI;

— olecreyeHne palloOHAIBHOTO COYETaHUs KOJJIEKTUBHON U MHAMBHUYaJbHOU hopm
oOy4eHwus.
QyHKIUU TPAKTUYECKUX 3aHATUN:

— TO3HaBaTeNIbHAS;

— pa3BUBAIOILAs;

— BOCHHTATeIbHAs.

[To xapakTepy BBITOJHSIEMBIX OOYyJarOUUMCS 3aJaHUN MO0 MPAKTUYCCKUM 3aHATHIM
MO/IPa3AEIIAIOTCS Ha:

— O3HAKOMUTEJIbHbIE, TPOBOJUMBIE C LEJIbIO0 3aKpEIJICHUS W KOHKpETHU3aluH
U3Y4EHHOT'O TEOPETUUECKOTO MaTepUaa;



— QHAJUTHYECKHE, CTaBAIIME CBOEH IeNbI0 TOJY4YeHHE HOBOW HMHpOpManMu Ha
OCHOBE (DOPMAJIN30BAaHHBIX METOIOB;

— TBOpPYECKHE, CBS3aHHBIE C  TIOJY4YEHHEM HOBOH  HMHpOpPMaLUH  IyTeM
CaMOCTOSITENIbHO BEIOPAHHBIX ITOAXO0/0B K PEIICHHIO 3a]1a4.

@opMbl OpraHu3alMy MPAKTHUYECKUX 3aHATUH omnpenenstorcss B cOOTBETCTBUM CO
cneun(pUIecKUMU OCOOCHHOCTSMHU y4eOHOW TUCIMILIMHBI U HelsiMu o0ydeHus. OHU MOT'yT
IIPOBOJIUTHCSL:

— B UHTepakTUBHOW (opme (pelmieHue CHUTYallMOHHBIX 3a/a4, 3aHATUS 10
MOJICIIMPOBAHUIO  PEaJbHBIX  YCIOBHH, JIEJIOBBIE WIPbI, HIPOBOE IPOCKTHPOBAHUE,
MMHUTALMOHHBIE 3aHATHS, BbIE3HbIE 3aHATHS B OpraHU3aluu (MpeanpuaTusi), AejaoBas
yueOHasi urpa, poJyieBas Wrpa, ICHXOJOTUYECKUN TPEHUHT, KEHC, MO3TOBOWM IITYpM,
IPYIIIOBBIE TUCKYCCUN);

— B HE UHTEpPAKTUBHOHN (hopMme (BBHIOTHEHUE YIIPAKHEHUH, pelIeHre TUIIOBBIX 33134,
pelIeHre CUTYAIlMOHHBIX 3324 U IPYToe).

Mertoauka npoBeaeHHs MPAKTUUYECKOr0 3aHATHS MOXKET OBbITh PA3JIMYHOM, MPU ITOM
BaXHO JIOCTHIKECHHE OOIIEH eI TUCIUTUIUHEL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKYpHal MpenojaBaTess
MIPUCYTCTBYIONIMX CTYACHTOB. 3aTe€M OOBSABISETCS TEMa MPAKTHYECKUX 3aHATHIA.

[IpenonaBaTens yuTaeT ycjaOBHE 33Jayd U IpeUlaraeT CTYAEHTaM CaMOCTOSITEIbHO
peIuTh 3a7a4dy, UCIIONb3Ys 3HAHUS, TOTYYCHHBIE CTYIEHTOM Ha JieKuuu. CTyJeHT, KOTOPBIN
NEpBbIM PELIW 3ajauy, BbI3BIBAETCS K JOCKe. B ciydae eciu CTyAEHT NpaBUIbHO PEIInI
3aady, OH moiy4daer 5 OamnoB. Ecnu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO TpenoaBareds,
To mosiyyaer 4 Oamna. 3areM, B KOHLE CEMECTpa, OLEHKH CTYJICHTOB (BKIIOYasi OLEHKY
MOCEIIAEMOCTH) TIepeBOATCS B OOHYCHl (kKadectBO) oT O mo 5 OamioB. DT OOHYCHI
N00aBIIAIOTCS K 0011el cymMMe 6ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BbIIAeTCs JIOMAalIHEE 3aJaHHe B BUJAE 3ala4, KOTOPHIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckue  yKazaHuss Ui OOy4yarOIIMXCS 1O  MPOXOXKJEHHIO
CaMOCTOSITENIbLHOM pabOThI

B xo7e BbINONHEHUS cCaMOCTOSTEIbHOM paboThl, 00yJaroLIHiics BBINOJIHAET paboTy 1o
3aJJaHHIO U TIPU METOJAMYECKOM PYKOBOJICTBE MPETIoIaBaTelisi, HO 0€3 ero HermocpeaACTBEHHOTO
y4acTHsl.

st oOyuaromuxcst o 3a04Hoi hopme oO0ydeHus, caMOCTOSITeNIbHAsT paboTa MOKET
BKJIFOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BhINOTHEHUSI CAaMOCTOATENHEHON paboThI, y oOydaromierocs GopmMupyercs
1esnecoobpa3Hoe IUTAHUPOBaHHE pabouero BpPEeMEHH, KOTOpOe IO3BOJIET UM pa3BHBATh
YMEHHUSI M HaBBIKA B YCBOSHHH M CHUCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHWW, 00ecreunBaeT
BBICOKMH YpOBEHb YCHEBAaEMOCTH B IEPHUOJA OOYYEHHs, IOMOIaeT IOJyYUTh HAaBBIKU
MOBBIIIEHUS MTPO(PECCHOHAIEHOTO YPOBHHI.

MertoauyeckUMH ~ MaTepHajlaMH, HalpaBISIONMMH  CaMOCTOATENbHYIO  paboTy
00yJarOIUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCHUILINHE.

11.4. Meroauyeckue yKazaHus JJIsi OOy4YaIOIMIMXCA IO MPOXOXKIECHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texymuil KOHTpOJIb yCIIEBAEMOCTH IPEAYCMAaTPUBAET KOHTPOJb KadecTBa 3HAHUMU
00yYaroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTpa C EJIbI0 OLEHUBAHUS X0J]a OCBOCHUS
JUCIUIIAHBI.



B Teuenme cemecTpa B cucteme aucTaHiuoHHOro oOydenumst ['YAIT B dopme
TECTUPOBAHUS TPOBOAATCS JIBE IPOBEPOUYHBIC paOOTHI 10 PEIICHWIO 3a7a4 H  OJWH
TEOPETUYECKHA OmpocC (MepeueHb BOMPOCOB JJIsi TECTOB pa3MelleH B «baHke BOMPOCOBY» B
cucteMe AucTaHImoHHoro ooyuenus ['Y AIl).

Pe3ynbTarhl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEIACHUN
MPOMEXYTOYHOM arrecTari (IPH  HCIOJB30BAaHUU  OaJbHO-PECHTHHIOBOW  CHCTEMBI
OIICHUBAHUS, KAKIBIA BUJ KOHTPOIS OICHWBACTCS B Oamiax, U3 KOTOPBIX (QOpMHUpPYETCS
HUTOTOBBINA PE3yJIbTAT).

11.5. Meroauyeckue  yKazaHus I OOYyYarOUIUXCS MO  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecranuss OOy4arOHmIMXCs  MpPEAyCMaTpUBAaeT  OLICHHWBAaHHE
MIPOMEXKYTOUYHBIX U OKOHYATEIHHBIX PE3YJIbTATOB 00y4deHUs 1Mo nuciuiuimae. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLIGHKH 3HAaHWH, MOJYYCHHBIX OOYyYalOUmIMMCS B TIPOIECCEe
M3Y4YeHHs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITEIbHOW paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUIS PEIICHUS MPAKTUYCCKUX 3aJad. JK3aMeH, KaK IMPaBUIIo,
MPOBOAUTCS B MEPUOJ IK3aMEHAIMOHHON CECCHM UM 3aBEpIAeTCsl aTTeCTAllMOHHOW OIEHKOM
COTIUYHOY, «XOPOIIIO», KyIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OIIEHOK IPHU MPOBEICHUU MPOMEKYTOUHOW ATTECTAIMU OCYIIECTBIACTCS B
cooTBeTcTBUM ¢ TpeOoBanusmu [lonmoxenunit «O TeKylleM KOHTPOJE YCIIEBAa€MOCTH H
MIPOMEXYTOUHOH arrectauuu ctyaeHToB ['YAII, oOywatromuxcs mo mporpammam BBICLIETO
oOpazoBanus» U «O MOAYIHHO-PEUTHHIOBOM CHUCTEME OLIEHKHM KadyecTBa y4eOHOIl paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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