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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukimagHas wmaTemMaTHKa U
uH(popMaTrka» HampaBieHHOCTH «lIpukiamHas maremaTuka M WH(DOpPMAaTHKA B HAYKOEMKOM
pou3BOACTBEY. (ucnumnnna 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»

OIIK-1 «CnocobGeH mpuMeHsSTHh (yHAaMEHTaIbHbIC 3HAHHUS, MOJYYCHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HAyK, M HCIIOJIb30BaTh UX B MpodeccroHalbHOMN
JIESATETLHOCTH

Copep:xaHue TUCHUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKUM
OMHUCAaHUEM T'€OMETPUUYECKUX OOBEKTOB; U3YUEHHEM CBOMCTB JIMHEHHBIX MMPOCTPAHCTB.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Jucuummuaa «MareMaTuka. AHATUTHYECKAst TEOMETPUS U JIMHEWHAs anreOpay siBIsieTCs
BOKHOM COCTaBHOM 4YacThlO Kypca BBICIIEHM MaTEMAaTHKH, KOTOPBIA JICKUT B OCHOBE BCEW
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOI'O CHEIHAIMCTa U M3y4aeT MPOCTPAHCTBCHHBIE
(GhOpMBI U KOJTUYECTBEHHBIC COOTHOIIICHUS OKPY>KAIOIIET0 HAC ACHCTBUTEILHOTO MHUpA.

N3yuenue nanHHON AMCIUIUIMHBI MMO3BOJIAET PA3BUTh MPOCTPAHCTBEHHOE MPE/ICTABICHHE
CTYJICHTa;, CTUMYJIMPYET €ro BOOOpaKEHHE; Pa3BUBAET €r0 CUYCTHBIC CIIOCOOHOCTH; IMO3BOJISET
JEMOHCTPHUPOBATh IEIEYCTPEMIICHHOCTh, OPTaHM30BAHHOCTh MPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00BeIUHSAET OOJBITMHCTBO PAHHEE U3YUYCHHBIX TIOHATHM.

BaxkHOCTh yKa3aHHBIX TOJOKEHUH OOYCIIOBJICHA TEM, YTO MaTeMaTHKa SIBIISIETCS HE
TOJIbKO MOIIIHBIM CPEJACTBOM PEIICHUS MPUKIAIHBIX 3a]]a4 U YHUBEPCATbHBIM S3bIKOM HayKH, HO
TaKXKe U JIEMEHTOM OOIIel KyIbTYypHI.

MareMaTuueckre METOJbl HCCICIOBAaHUS, MOJCIUPOBAHUSA, IPOCKTHPOBAHMUSI,
OMHPAIONIYIOCS Ha JAHHYIO JUCIHIUIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
Y TeXHUKe. B 3HAUUTENBbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIONIMMCS 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 PACHIUPSIIOTCA,
YTO, B CBOKO OYepe[b, MPUBOAUT K HOBBIM TPEOOBAHHAM, TPEIBIBISICMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEMATHYECKUX
METOOB.

B oOmactu BocHUTaHHS JIUYHOCTH ICILIO0 HOATOTOBKH IO JAHHOM JAUCIIUIIIMHE
aBigeTcs (HOpMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO M MUCbMEHHYIO PEUb.

1.2. JlucuMriuivHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbLHOM MPOrPaMMBI
BeIcIero oOpasoBanus (nanee — OIT BO).

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

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUUMU
KOMITETCHIIMSIMU WM WX JacTsAMU. KOMIETEeHIINN ¥ WHIMKATOPBI UX JTOCTUKEHUS TTPUBEIACHBI B
tabmure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynmna) Koz u Kon n HanMeHOBaHUE UHAMKATOPA
HAaNMEHOBAHHE
KOMITETEHIIHH JOCTHKEHUS] KOMITETCHIIUT
KOMIETEHIINH
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS /TS pEIIeHHs TOCTAaBIEHHbIX
VYK-2 Cnocoben P p
OTIPENIeNSTh K anat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAIIN3
3ajJjay B paMKax .
. MIOCTaBJICHHOW 1IeNu ¥ (hOpMyITHpOBaTh
MIOCTaBJIEHHOW LIEH
3aJ]au, KOTOpbIE HEOOXOMMO PEIINUTh JIJIs
U BBIOMpAThH
ee JTOCTIKEHUS
ONITUMAIIEHBIC
YHuBepcanbHbIe VYK-2.V¥.3 ymeTh BbIABUTATh

CII0COOBI UX . .
KOMIICTCHIINHU aJ'II)TepHaTI/IBHBIe BapI/IaHTI)I JCHUCTBUU C

peUICHus, UCXOd U3
OCIJIBIO BLI60pa ONTHMAJIBHBIX CIIOCO0OB

JIEHCTBYIOLIUX
peILIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
IIPaBOBBIX HOPM,
B — U(POBBIX CPENICTB
CCVDCOB I VK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
pecyp . ONTUMAJILHOTO Croco0a perIeHus 3a1au ¢
OrpaHUYEHUN

Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB H
OrpaHUYEHUN




OIIK-1 Cnocoben
MIPUMEHSATD
dbyHIaMEHTAIBHBIC OIIK-1.3.1 3Hath yHIaMEHTAIIbHBIC
3HAHUS, IOJyYECHHBIC | 3aKOHBI IPUPOJIBI K OCHOBHBIE (PU3UUYECKUE
B o0nactu Y MaTeMaTUYECKUE 3aKOHBI

OobwmenpodeccuoHanbHbIE
menpog MaTE€MaTUYECKUX U OIIK-1.Y.1 ymers npuMeHsTh (hpU3nYecKue

KOMITCTCHIHH
(MM) €CTECTBCHHBIX | M MATEMATHYECKUE METO/IbI IS PEIICHHUS
HayK, U 3aj]1a4 TEOPETHUECKOTO U TPUKIIATHOTO
UCIIOJIb30BaTh HX B | Xapakrepa
podecCHOHATBLHOM
JIeSITEIbHOCTH

2. Mecro nucuurmHbl B cTpykType OI1
Jucuuniuna He Oa3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaMH IMpPU
W3YYCHUU B BY3€ KaKHX-JTHOO TUCIUILINH.
3HaHusl, MOTYYCHHbIE IPU MU3yYEHUU MaTepuaja JAaHHOW TUCIUILIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJIB3YIOTCS MTPH U3YUCHHUH IPYTUX AUCIIHUILINH:
- Marematuka. Teopust BeposTHOCTEH 1 MaTeMaTH4ecKasi CTaTUCTHKA
3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
Jlanabie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboTHI 10 TUCIHUTUIMHE (M PACIPEICTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABIICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTsl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp OuCyUnIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (113), 34 34

qac

nabopaTtopHbie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 54 54
CamocmoamenvHnas paboma, Bcero (dac) 22 22
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. JK3.
DK3.*%*)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTAHBI MO pa3eiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh
Paznensl, TeMBI JUCITUTUTHHBI Jlexmmn 113 (C3) JIP KII CPC
(gac) (gac) (dac) (gac) (dac)




Cemectp 1

Pasnen 1. KoMmiuekcHble uncia u 6 8 3
MAaTpPHIIBI

Pasnen 2. CucTeMBI TMHEHHBIX 6 9 3
YpaBHEHUI

Pazgen 3. JIuneiinsie mpocTpaHcTBa 5 0 3
Pasnen 4. BekTopsl 6 8 3
Paszzen 5. [IpsiMast Ha MIOCKOCTH 4 4 3
Pasnen 6. IIpsamast U IIIOCKOCTE B 4 5 3
POCTPAHCTBE
Pasznen 7. Kpusbie BTOporo nopsiaka 3 0 4
Hroro B cemecTpe: 34 34 22
Hroro: 34 34 0 0 22

[IpakTueckass MOATOTOBKA 3aKJIIOYAaeTCsd B  HEMOCPEACTBEHHOM  BBINIOJHEHUH
OOyJalOImMMHUCS  ONPEACICHHBIX  TPYIAOBBIX  (DYHKIMH,  CBS3aHHBIX ¢  Oy;ymiei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

[lonsiTHE KOMILIEKCHOTO uKcia. J[edcTBHUS HaJl KOMIUIEKCHBIMU YKCIaMU B
anrebpanveckoir (opme. JleiicTBUS HAJ KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoir popme. @opmyna Myaspa. U3BneueHne KOpHS H3
KOMILIEKCHOTO uncia. (2 gaca)

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuu Haj Marpuuamu. JInHenHas
3aBUCUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIOHMpOBAaHUWE MAaTpPUILL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)

Onpenenurenu u ux cpoiictBa. ObparHas MaTpuia. Pemenue nmpocreimmx
MAaTpu4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)

Metoa Kpamepa. Meton I"aycca. (2 yaca)

CoOcTBeHHbIE YHCla U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHII.
DyHKIIUM OT KBaJIpaTHBIX MaTpull (2 yaca)

Jluneitnsle mpoctpaHcTBa. OmnpeneneHue W npumepsl. basuc u
KoopauHaTel. JIuHeliHble  mpeoOpa3oBaHud. MaTpuna  JIMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)

I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeliHble onepanuu
HaJ BekTopamu. JInneiiHas He3aBUCUMOCTh BeKTOpoB. bazuc. Koopaunars!.
CucTtemMbl KOOPAMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkanspHoe Tpon3BeIcHNEe BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmeriaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

YpaBHeHHs] TIPsIMOM HA TUIOCKOCTH. 3aJaud Ha COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)

VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHMe OT TOUKHM 10 IpSIMOM Ha
iockocTi. PaccrosiHue Mexay napauieabHbIMU OPsIMBIMU. (2 daca)




6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpoCcTpaHCTBE. (2 yaca)

JI0 TIPSIMOY B IMPOCTPAHCTBE. (2 yaca)

VYTroia MeXIy IIIOCKOCTSIMU. YTOJI MEXAY NPSAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXIYy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM [0 IJIOCKOCTH.
PaccrosiHne mexny napajuleIbHbIMU IIOCKOCTAMU. PaccTosiHuE OT TOYKH

7. Onnunc. ['unepbona. [lapabona. IlonspHoe ypaBHEHUE KPHBOH

BTOPOT'O

nopsanka. Kanonnueckue ypaBHeHuUs: KpUBOil BToporo nopska (3 gaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTryeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DOpMBINPAKTH N
Ne . Tpynoem- | mpakTUYECKOH | pas3zeia
i Tembl IpakTUUECKUX 3aHATUI H4ECKHX KocTh, (uac)| moarotokm, | mucin-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCIIaMU B aJIreOpanvecKon 3aaq 9 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yucllaMu B 3a1a4y 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeliHbIe Onepay Haj Pemenue
MaTpPULIAMH. 3a1a4 4 1
TpaHciOHMpOBaHKWE MATPULL.
YMHOK€EHUE MaTpuULl
4. | BrpluucieHue onpeaenuTeneu. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 3 2
MAaTpPUYHBIX YPABHEHMIA.
5. Matpu4Hblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 3 2
Meton Kpamepa
6. Meton 'aycca Pemenwue 3 2
3a/1a4
7. Pa3noxeHnue BEKTOPOB 110 Pewenue
0azucy. Beruncnenue 3a7a4
KOOpJUHAT TOYEK B 001IeH 2 4
JIEKapTOBOU CUCTEME
KOOpJUHAT.
8. CkansipHO€ TPOU3BEACHUE Permenne 9 4
BEKTOPOB 3a/1a4
9. BekropHoe u cmenianHoe Pemenne 4 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4
10. VYpaBHeHUs IpsMOiL Ha Pemenue 9 5
IJIOCKOCTH. 3a/1a4
11. 3ajaun Ha IpSMYIO Ha Pemenne 9 5
IJIOCKOCTH 3a/1a4
12. [Ipsimast 1 T0CKOCTH B Pemenue 5 6
IIPOCTPAHCTBE 3a/1a4




\ Bceero:

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne TpynoemMKocCTs,

W HaunmenoBanne 1abopaTtopHbIX padboT

(gac)

N3 Hux Ne
IIPaKTUYECKOU | paszeiia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TAOIHLIE 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
6 6
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIEMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13) 5 3)
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 6 6
attecranuu (ITA)
Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTbHON PabOThl 00YUYAIOIIUXCS IO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.

Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

Kommaecto
IK3EMITISPOB B
OHMOIOTEKE
(KpoMe AIIEKTPOHHBIX




AK3EMILUTSIPOB)

VYIK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1.A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U

JTUHEeHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.

Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.

YK KazakoB A.5l, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAII, 2019. — 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHuecKoi TeOMETPUH U 9BC Jlanb
m/book/58162 JIMHEHHOM areOpsl. [DIEKTPOHHBIH pecypc] —

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 3a1a4 M0 aHATUTHIECKOM 9BC Jlaus
m/book/72575 TEOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

[TerpoBuy, .A. UybapoB. — Dnexrpon. gan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOphb 1 OBC Jlaup
m/book/71997 aHaIMTHYECKas reoMeTpusl : yueOHoe mocobue / A. 1.

HoBuxoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.

K. UBanosa, O. A. OkxyneBa, H. A. TormueHHHUKOBA ; TTO]

penaknueii M. B. IBanoBa. — Cankt-IletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueonuk / J[. B. beknemuries. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlansb, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHelHas OBC Jlanb

om/book/48192 anreOpa U aHaJIMTHYECKAasi TeOMETpus | yueOHOe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa u aHATUTHYECKAst TEOMETPHS:

de/436467 y4eOHUK U nipakTHKyM st By30B / E. I'. [TnotHuKOBa, A.
I1. MBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoil. — Mockaa:
MzparensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, 1. X. Jluneiinas anrebpa u

0de/493221 aHAJIMTUYECKas TEOMETPUS: Y4eOHOe Toco0ue JIIst
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-¢ u3J.,
ucnp. u goin. - Mocksa: M3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u

00e/434042 aHanmuTH4yeckas reometpusi. COOpHUK 3a1aHuil:

yaeOHoe rmocodue /it 6akamaBpuara U CrielHaIuTeTa
/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBa :
WznarensctBo Opaiit, 2019. - 110 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 | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00e/430892 noco6wue as By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3garenscTBo
HOpaiit, 2019. - 150 ¢

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuuma 9 — IlepedeHb BJIEKTPOHHBIX OO0pA30BATEIbHBIX PECYPCOB HH(POPMAIUOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO01IEepOCCUICKUI MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs mpeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HaumenoBanue
1. MicrosoftWindows

2. MicrosoftOffice

3. MathType

4. Wolfram Mathematica

8.2. IlepeueHb HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIOJIb3yEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca Mo JUCIUILTHHE

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

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC Jlanub

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

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe coOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayuTopus

AyauTopus JUisl IPAKTUYECKUX 3aHATHN

10. OI_ICHOLIHBIC cpeacTBa Ajisd MpOBCACHU A HpOMCX(YTOqHOﬁ arTeCTalun



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

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTalluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakrepucTika choOpMUPOBAHHBIX KOMITETCHITN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

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

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

— YMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HIICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

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

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYeT HayYHbIC MTOJIOKEHHS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIpU
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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

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




Ne i/t

[lepeduens BOmpocoB (3a1a4) uisl 3K3aMeHa

Kon
WHJFKATOpa

3ananue 1.
1) BpruHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(5+2i) = (6 + 5i)

Otset: 20+37i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3alKiCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YacTe!
COMHOXMUTENEN». OTBET apryMeHTUPYITE.
OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaxaeHne: «JleicTBUTEeIbHAS 4YacTh NPOU3BeEAEHUS
KOMILJIEKCHBIX 4YHCeJl B ajredpamyeckod Qopme 3amucu
BbIYMCJISIETCS KaK Pa3HOCTh Npou3BeIeHus
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTeil
COMHOIKHUTeJIei»).

3ananue 2.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

OrBer: 19+17i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
coMHOUTeNnen». OTBET apryMeHTUPYHITE.
OtBer: BepHo (BepHBIM OTBETOM fIBJIIETCH YTBEp:KIeHHE:
«/leHCTBUTEJbHAS 4YacThb IPOU3BEACHUA KOMILIEKCHBIX
yuces B ajredpandyeckoii (popme 3anucu BbIYHCISETCS KAK
Pa3HOCTL TNPOM3BEACHUS [JACHCTBUTEJIBHBLIX YacTedl WM
NPOU3BEACHU MHMMBIX YacTeil COMHOKHUTEJIei»).

3agadue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anucu
(7 + 4i) = (4 — 3i)

Otsert: 40-5i

2) BepHo mm yTBepkaceHue: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3alUCHU BBIYUCIISAECTCA KaK CyMMa IPOU3BEICHUS
JIEUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBepP KIACHHUE:

«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B

anreopanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCHA KaK Pa3HOCTb

NMPOU3BEICHUs JACHCTBUTEJbHBIX YaCTel W NPOM3BEACHUS

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




MHHMBIX YacTell COMHOKMTEJIE).

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

OrtBer: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YHCEIN B anre0pandeckoit popme
3aMKCH BBIUMCISETCS KaK MPOU3BEICHUSI MHUMBIX YacTei
COMHOXMUTeNEN». OTBET apryMeHTUPYITE.
OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaxaeHne: «JledicTBUTEJbHAS 4YAaCTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod ¢opme 3amucu

BBIYHCIAETCH Kak Pa3HOCTH Npoun3Be1eHus
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOIKHUTeJIe»).

3amanue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(94 6i) (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxkacHue: «lIponsBeeHue KOMIUICKCHBIX YUCEI
B anredpanyueckoil popMe 3amucu MOKET OBITh BBIYUCICHO II0
NpaBUIy BBIYUCICHHS TPOM3BENEHUS MHOTOWICHOB» OTBeET
apryMEHTUPYWUTE.

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

3aganue. OIIK-1.V.1
1) BBIYHCIUTD TPOU3BEICHUEC KOMIUICKCHBIX YHCE.
Zy=5(cos_+ising) u Z,=7(cos +isin)
T . . T .
OtBeT: 35 (COS;-F i sin ;) = 35i
2) Bepno nu yrBepxkacHHe: «Jlyisi BBIYMCICHUS MPOU3BEICHUS
KOMIIJIEKCHBIX YHUCEII H€06XO)II/IMO 3arnucaTtb nux B
anreOpanyeckoM Buje». OTBET apryMeHTHpYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«I[Ipy BBIYHMCICHUM TNPOM3BEACHHS KOMILUICKCHBIX 4YHCeT B
TPUTOHOMETPHYECKOMN popme MOIYJIb pesyJjbTara
BBIYHC/ISIETCH KAaK INpOM3BeJAeHHEe MOAYJed MHOMXKUTeleld, a
apryMeHT YMCJIa PABEH CYMMe apryMEHTOB COMHOKUTEJIei»).
3amanue. OIIK-1.V.1
1) BbrunciuTh 4acTHOE KOMILIEKCHBIX qucen B| VYK-2V.1

TPUTOHOMETPHYECKOHN (opMe 3anucH.




é 10(005% +isin g)

Z, S(COSE—I—EZEHE)

OtBer: 2 (cosg—l- isin g) =+/3+i

2) Bepuo nm yrtBepkacHue: «lIpu  BBIYHMCICHHH YacTHOTO
KOMIUICKCHBIX YHCET MOIYJIb U apTYMEHT pe3yJbTaTa SBISIOTCS
pe3ysbTaTaMy JICJICHUs MOIYJISL JISIMMOTO Ha MOMYJIb JCITUTEIS
U apryMeHTa JAeIuMOro Ha apryMmMeHT genutens». OtTBer
obocHyiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIeHHE:

«IIpH BBIYHCJIEHHH YACTHOTO KOMIUIEKCHBIX 4YHCEJ] MOAYJIb

pe3yJibTaTa fBJSETCsl Pe3yabTaTaM JieJIeHUusi MOAYJIsl 1eJINMOr0

HA MOIYJb AeJUTEeNsl, 2 apryMEHTOM - Pa3HOCTh apryMeHTAa

JAeJTUTE]ISl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3zpiBaercs (hopMa 3armmcu KOMIUIEKCHOTO YHCIIa, UMEOIIAs
BUIl z=|z|-(cos@Q+ising), Kak Ha3bIBAIOTCS B ATOM 3amucH |z| u ¢?
OtBet: ®opMa 3anMCH KOMIJIEKCHOTO YHCJIa, MMEIOIIAs BT
z=|z|*(cos@+isin@), Ha3bIBaeTCsl TPUTOHOMETPUUYECKOIL, I/e |z| —
MO/YJIb KOMILJIEKCHOTO YHCJIA, () — APTYMEHT KOMILIEKCHOT0

qucaa

VK-2.3.1
YK-2.V.1

Pe3ynbrar kakoi omnepanuu HaJl KOMIUIEKCHBIMU YHCIaMH MOYKET
OBITH 3allMCaH B BUIE

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

OTtBeT: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONEPALUSA
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

Pe3yabTaT Kakoi onepanu HaJl KOMIUIEKCHBIMH YMCIIAMH MOKET
OBITh 3amKcaH B BUjE |Z1]:|Z2|- (COS(@1-¢2) + iSiN(@1-¢2)) ?

OtsBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHS
JeJIEHHs] KOMIJIEKCHBIX YHCe] Z1 | Z2.

VK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicalo B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

7 V3 1 L ™ T
—?+: 3= (CGSE+LsmE)
Haiinure 12-10 crenens yucia Z
OtBer:1

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP

OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb 0oJiee

PALMOHAJIBLHO MCII0JIb30BATH TPUHTOHOMETPHYECKYIO hopMy

3allMCH U eHCTBOBATH 10 CJIEAYIOLIEeMY PaBHJIY: IPH

BO3BEJACHMH KOMILJIEKCHOI0 YHCJIA B CTENEHb MOAYJIb YHCJIA

BO3BOJAUTCH B ITY CTeNleHb, API'YMEHT YMHOKAETCH Ha

1oKAa3aTe/b CTeNeHH.

EcJin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anmucH, To

HEe00X0IMMO B IAaHHOM cJiyyae 12 pa3 yMHOXKHUTH YHCJI0 CAMO HA

YK-2.V.1




ce09.

3amanue 2.
1) KomruiekcHOe YnCIio Z 3alicaHo B aireOpanyeckon u B
TPUTOHOMETPHUUECKOH opmax:

. m . m
Z=5—|—15v3=10(cos§+zsm§)

Haiinute 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bbl HCnoib3oBainn? O0ocHyiiTe
CBOM BBIOOP
OrtBet: Ilpn Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPHYECKYI0 (hopmy
3aNMCH U 1eficTBOBATH 10 CJIeAYIeMy NpaBuiIy: NPH
BO3BE/ICHUH KOMILIEKCHOI'0 YHCJIa B CTelleHb MOAYJIb YHCJIA
BO3BOJMTCH B 3Ty CTelleHb, ApTYMEHT YMHOKaeTCsl HA
N0Ka3aTe/b CTeNeHH.
EcJin :xe ncnosb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0AUMO B JAaHHOM cJIyyae 3 pa3a yMHOKMThH YUCJIO CAMO Ha
ce0s1 (MJIM MCNI0JIB30BAaTh (POPMYJIY COKPAILIIEHHOTI0 YMHOKEHHUS)

3ananue 1.
1) Haiitu matpuny C = 4A + 3B, rne

2 =2
1 0 2
A:( )Bz(—l 3)
-1 3 -3 3 _3
OTtBer:

C:(i& ;i 1;)

2) BriOepuTte U3 crrcka HU(PPOBBIE CPEICTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJjauH.

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

OtBer: b) Wolfram Mathematica

3ananue 2.
1. Haiitu matpuny C = 44 — 5B, rie

2 -2
1 4 2
A:( )Bz(—l 4)
-1 3 —4 S
OTtBer:

c=(s % 5

VK-2.3.1
YK-2.V.1




2. BriOepute u3 cnucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [T PEIICHHS JAaHHOH 3a1auu.

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

Oteer: b)  Wolfram Mathematica

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

(4 Be-(2 %)

—4 -3
OrtBer:
_( 8 5 -8
€= (—10 18 —15)
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amaunue 4.
1. Haiitu matpuny € = 34 — 5B%, rue

1 =2
1 0 2
a=( )B = (—1 3 )
-2 3 -3 3 _3
Ortser:
-2 5 -9
C=
( 4 -6 6 )
2. Bri6epute u3 cnricka 1M poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue .
1. Haiitu matpuny € = 4A + 3B%, rae

1 -2
a=(4 4 2e=( %)

3 -3

7 13 17
C:(—14 24 —25)




2. Bri6epuTte u3 cnimcka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIsl PEIICHUS JaHHOW 3aJa4H.

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

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT AeHCTBUN Ha/Jl MAaTPULIAMHU. YK-2.3.1
OIK-1.3.1
A+0=...
Oteer: A
2. 3anummTe pe3yabTaT ACHCTBUN HAJl MAaTpUIIAMHU
A+ (-A) =
OtBet: 0
3. Tlpomomxute dhopmyiny
9.
7(A+B)=
Otser: 7A+7B
4. Tlpopomxute hopmyiny
5A-5B=
OtBer: 5(A-B)
5. Ipomomxute popmymny
2 X(4A)=
Otger: 8A
3aganue 1. OIIK-1.V.1
1) Haiitu npousBenenne MaTpuil A * B, rae YK-2.V.1
2 5
0 -2 —4
A= )a-(o =)
2 —4 5 2 0
Otser:
-8 4
4B = (14 13)
2) Bribepure U3 crricka 1U(POBbIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUTsI pellIeHus JaHHO! 3agaun. O0ocHyiTe
BbIOOD LK(poBOrO cpencTaa
10. a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOPbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOM 3a1a4u oTHocuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3amganue 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

1) Haiitu npousBenenue Matpunl A = B, rje

-0 Y e-(i

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

2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI [l pEIICHUs JaHHOW 3aJauu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NnpUMeHEeHbI J1JI51 peleHusl JaHHO# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecneyenne, BKIIOYAKOIIEE
001101 HA0OP MaTeMaTUYecKUX QYHKUMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH H
BH3YaJbHBIM CONPOBOKIEHHEM.

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

0 -2 -3
A= )32(9.4

2 3 5 2 0
OtBeT:

-6 6

AB =

(18 —3)

2) Bribepure U3 crricka 1U(POBbIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI J1JIs peIlIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHo 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIee
001611011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae
4 5
0 -2 -3
A= ( ) B= (1 —3)
2 —4 0 3 0
OTtBert:

AB = (_il 262)



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

2) BriGepuTte u3 crucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NPUMEHEHBI ISl pellleHus1 TaHHOM 3agauu oTHOcuTcs Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
00111101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3amanue 5.
Haiitn npousBeaenue marpuil 4 * B, rae
2 3

4 -1 —4
A :( )B=(1 -2

1 —4 0 > 0
OTBer:

-1 14

AB =

(—2 11)

2. BeiGepute 3 criucka nudpoBbie CpeacTBa, KOTOPBIE MOTYT OBITH
MIPUMEHEHBI JIJIs PEIICHMSI TaHHOW 3aJ1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEHbI VISl pellleHus1 JaHHOoM 3a1a4uu oTHOcuTcss Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
001101 HAOOpP MaTeMaTHYecKUX QYHKUMA B TOM YHCe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

11.

3amaunue 1.

1) Haiitu onpenenurTens 2-ro MOPSIIKa MATPHUIIBI
2 5

-3 7
OTtBeT:29

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

Jl1st TOro 4toObl BHIYUCIMTH ONpeAe/IuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNUs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3aganue 2.
1) Haiitu onpenenutenb 2-ro MOPsIKa MaTPHUITBI

YK-2.V.1
OIIK-1.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
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

i sl
OTtBeT: -22

2) OO00CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTO MOPSIKA.
Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0XO0UMO U3 NMPOU3BeEHUS 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNPOU3BeJeHHE 3JIeMEHTOB BTOPOid (M000YHOM)
AUATOHAJIN

3ananue 3.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
1 -3

5 5|

OtBer: 23

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.
J1s1 TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]Ib BTOPOro MOpsiAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHOM 1MArOHAJIH
BbIYECTh IpOM3BeleHHEe 3JIeMEHTOB BTOpPOH (M0004HON)
AUATOHAJIN

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

il
OtBer: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.
OrtBer:

J1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEICHHUS JJIEMEHTOB IIABHON NHATOHAJIHN
BbIYECTh TMPOMW3BeleHHEe JJIeMEHTOB BTOpPoil (M000YHOI)
AHATOHAJIN

3anaHue 5.

1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

o 3l

10 3

OtBer: -5

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.
Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANAarOHaJIN

BbIYECTh IPOM3BEJCHHE JJIEMEHTOB BTOPOil  (M0004HOI)
AAATOHAJIN

12.

VK-2.V.1
VK-2.V.1




1 2 -1
3aganue: nana matpuna { 3 1 2

Haiinure anre6panquKHetlon?)§HeHEm:
1. Ay
OrtBet: 9
2. Ay
Otser: -7/
3. Az
OrtBer: -5
4. Ass
OrtBer: 10
5. Azz
OrtBer: -5

13.

Uemy paBeH ONpeeuTeIb TPEYroJbHON MaTPHULIbI?
Otser:
IIpou3BeaeHUIO 3JIeMEHTOB IJIABHOM AUATOHAJIM.

YK-2.3.1

14.

O6o3nauum A, A, ..., A;y — CTPOKU MATPULIBL U Ay; A3; ...; Oy -
JIeliCTBUTEIILHBIE YHCIIA.
Ecnu cymecTByeT Takoit HabOp uncen, Cpean KOTOPBIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJIS, U TIPH STOM JTMHEHHAS
KOMOHWHAIIUS CTPOK MaTPHIILI C STUMHU YUCJIAMH paBHA HYJIEBOM
CTpOKE:
a;A;+ a4+t andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM citydae Ha3bIBalOTCS CTPOKU MAaTPHUIIbI?

OTtBerT:

JInHENHO 3aBUCUMEIE.

OIIK-1.3.1

15.

IIycTs MaTpuibl A U A™ yI0BIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rne E — eauununas MaTpHIia n -Tro NOpsJIKa.
Kak Ha3pIBarOTCS TakMe MaTpULIBI?

OtBer: Takue MaTpUIIbI HA3BIBAIOTCA 0OPATHBIMHM MATPULIAMHM
110 OTHOIIEHHIO APYT K Apyry (A — o6paTHas kK A, u A —
obparHas K A™Y).

YK-2.3.1

16.

3amanue 1. Haiitu matpunyy X u3 ypaBHenus A = X = B, rue
-1 2 -7 —4
A p— p—
() 2=(55 Do)
OrtBer:
(1 2
X= (—3 —1)

3amanwne 2. Halitu matpuity X u3 ypaBaenus A = X = B, r1e

VK-2.V.1
OIIK-1.V.1
VK-2.¥V.3




a=(3 ) =05 1)
OTtBer:
x=(5 %)
3aﬂaHHe13. H??I?ITH ManHui/ d?{ u3 ;paBHeHI/ISI A=X =B, rne
A:(z —4) 82(14 12)
Otger:
1 ]
x=(5 5)

3aganue 4. Haiitu maTpuny X u3 ypaBHenust A * X = B, rne

4 :(; :g) B= (299 169)

OTtBer:
x=(5 %)

3ananue 5. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie
1 -3 14 5
A= B =
(2 —8) (34 12)
Otser:
_{(5 2
xX= (_3 _1)

17.

Kaxk na3piBaercs cucrema anreOpanyeckux ypaBHEHUH, KaXI0€ U3
KOTOPBIX SIBJISICTCS JTUHEHHBIM?
OtBer: cucTeMa JUMHEHHbIX YPABHEHHI.

VK-2.3.1

18.

Kakue MeTo/bl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUW BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs1 CUCTEM JHMHEHHBIX ajJIredpanvecKux
ypaBHenuii: Metog Kpamepa, meton I'aycca, meTog MaTpu4HbIX
YPABHEHHH (C MCIOJIb30BAHMEM 00PATHOM MATPHIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHHUTE YCIOBHS TPUMEHEHUS METOI0OB PEIICHUSI CUCTEM
JUHENHBIX ypaBHeHUM. Kakoil MeTo pelieHust CUCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

Otser: Ecim MaTpuua cucremMsl He KBaJapaTHad (T.e.
KOJIMYeCTBO HEM3BECTHBIX M KOJIUYECTBO YPABHEHHU I He
COBIAJAI0T), TO MPUMEHSETCH TOJBKO METO UCCJIe0BAHUS
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroanl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATHCA MPHU YCJIOBUH, YTO MATPHULIA CUCTEMBI
KBaJIpaTHAA U ONPeAe/IMTE/Ib ee He paBeH HYJII0.

OIIK-1.V.1
YK-2.¥V.3

20.

CpaBHHUTE YCTOBUSI IPUMEHEHUS METOJIOB PEIICHUS] CUCTEM
JUHENHBIX ypaBHeHUU. Kakoil MeTo/| pelieHnst CUCTEMbl TUHEHHBIX
anreOpanvecKux ypaBHEHHH MPUMEHSIFOTCS B TOM CIIydae, eCliu
MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIPATHOM?

OtBer: Ecin MaTpuna cucrembl He KBaJgpaTHad (T.e.
KOJIMYeCTBO HEM3BECTHBHIX U KOJIUYECTBO YPABHCHHUH He
COBIIAJIAK0T), TO NPUMEHSETCS TOJbKO METO UCCJIeIOBAHUS
CHCTEMBI JIMHEHHbIX YpaBHeHuil I'aycca, 1pyrue MeToasbl

OIIK-1.V¥.1
VK-2.V.3




(meroa Kpamepa u MeTo1 MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHCS MPH YCJI0BHH, YTO MATPHLIA CHCTEMBI
KBA/IpaTHAas M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCIIOBUU OJTHOPOJIHAS CUCTEMA JIMHEHHBIX YPaBHEHUM
UMEET HEHYJIEBOE pelieHue?

OTBeT: panr MaTpulbl KO3(PPUIUEHTOB 10JI7KeH ObITh MEHbIIIe
YK CJIa epeMeHHbIX

OIIK-1.3.1

22.

Kak HaspiBaercs AByMepHas cucreMa KOOpJuHaT, B KOTOPOit
Ka)KJ1as TOUYKa Ha TUIOCKOCTU ONPEAEIAeTCS IBYMs YUCIaMU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

Otgert: [loasipHas cucreMa KOOPpAMHAT

OIIK-1.3.1

23.

Kaxk HaspIBaeTcs cucremMa KOOpAUHAT, B KOTOPOH KaXaasi TOUKa B
POCTPAHCTBE OIpeelisseTcs TpeMs ynciamu - (I, 6, @), rae r—
paanyc-BeKTOp TOYKH, 6 U () — 36HUTHBIA U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBet: chepuyeckasi CHCTEMA KOOPAMHAT

OIIK-1.3.1

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpOoM Ha3bIBaeTcsl HANPABJICHHBINA 0TPE30K

VK-2.3.1
OIIK-1.3.1

25.

Kak Ha3bIBaeTcs BEKTOP, HA4aj0 KOTOPOI'O COBIIAIACT C €ro
KOHI[OM?

OTtBeT: BekTOp, HAYAJI0 KOTOPOI0 COBIAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJEBBIM BEKTOPOM.

YK-2.3.1

26.

[To xakoii popmyre onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
Oteer: CkajsipHOe NpOU3BeJAeHNE BEKTOPOB onpeaessieTcs 1o

dopmy.e |dl = |b| = cosa

OIIK-1.3.1

27.

ITo xakoil popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

BEKTOPOB @ W b , eciiv M3BECTHBI KOOPAMHATHI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkajisipHoe NMpoU3BedeHHEe BEKTOPOB OmpeesisieTcsl mo
(l)opMy']Ie ﬂl’ b.t' + ﬂ}'b}' + ﬂﬂ'bﬂ'

OIIK-1.3.1

28.

ITo xakoil popmyse BBIYUCIIAETCS BEKTOPHOE MMPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI X KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, z)?

OtBer: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpPEAeaseTCs 10
(hopmy.re
i j k
Xy M 5
X, Vo Z,

OIlK-1.3.1

29.

ITo kakoit popmyIie orpenenseTcss MOayJb BEKTOPHOTO
IIPOU3BEJICHUS BEKTOPOB?
OtBer: BesimunHa MOyJIs1 BEKTOPHOIO NIPOM3BEACHUS

BeKTOPOB onpexesiercs o popmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

Yemy paBHO pacCTOSIHHE OT TOUKH /10 IPSIMOiA?
OtBet: PaccTosiHNE OT TOYKHM /10 NPAMOI PABHO [IUIHHE

OIIK-1.3.1




NnepneHANKYJsipa, ONYIEeHHOr0 U3 JaHHOH TOYKH Ha NPAMYI0

3amanue 1. CocrtaBuTh ypaBHeHue npsmor mnpoxonsamei uepes | OIIK-1.V.1
. L xt2 _ y-9 YK-2.V.3
Touky M (2,4) 1 neprneHIuKyIIpHOU TPSIMOI _—5 = _—4
OtBer 3amMcaTh B BHUJE YpPaBHEHUS IMPSMOM C  YIJIOBBIM
ko3 urmenTomMm
OrtBer:
¥y=-1,25x+6,5
3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOASIIEH uepes
TOYKY M(,—4) " HEPICHIUKYIIPHOU npsiMOi
—4x — 5y + 14 = 0.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS IMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:
¥=1,25x—5,25
3apmanne 3. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAsIIeH uepe3
x+16 y—9
touky M (—1,—3) u napamienbHOi IpIMO ) = Y
3L OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSAMOM C  YIJIOBBIM
KO3 hUIIIEHTOM
Otser:
¥y=1,25x—1,75
3amanne 4. CoCTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes
touky M (1, —1) 1 nepneHIuKyasspHOi npsiMoit y = —5x + 2.
OtBer 3amMcaTh B BHUJE YypaBHEHHUS TMPSMOM C  YIJIOBBIM
KO3 hUIIIEHTOM
OrtBer:
¥y=02x—1,2
3amanne 5. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+1 y—6
Touky M (3,1) 1 nepneHUKyIIPHOH IPIMON _—5 = _—4
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSIMOM C  YIJIOBBIM
kod(uUImeHTOM
Otser:
¥y=-—1,25x+4,75
Kakum ypaBHEHHEM ONMCHIBAETCS TUNIOCKOCTh B IEKAPTOBBIX YK-2.3.1
KoopauHaTax (X, Y, z)? OIIK-1.3.1
32. OtBeTt: B 1ekapTOBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(kaHOHUYeCcKoe ypaBHEeHHUE MJIOCKOCTH)
Ax+By+Cz+D=0
Chopmymupyiite  HeoOxomumoe W jmocratounoe  ycimoBue | OIIK-1.3.1
napajyieIbHOCTH NPSIMOU U TIJIOCKOCTH.
33. Otser:

J1st Toro, 4ro0pl nNpsiMasi U MJIOCKOCTh ObLIM NapajiejbHbI,
HE00X0AMMO M J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH M HANpPABJSAKIIMIA  BEKTOP MNpAMOH  ObLIM




nepneHINKYJ/JIsIpHbI.

34.

KakuM ypaBHEHHMEM ONUCHIBACTCS MpsAMas, MPOXOAIias dYepes
TOYKY (X0, Yo, Zo) M WUMEIOIIAs HAMNPAaBIAIOMINI BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NPAMOM, MPOXoAsiILeii yepe3 TOUKy (Xo, Yo,
Z0) M HMeEIOIIAsl HANPABJSIIONINIA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.3.1

35.

Kaxum YpaBHCHHUEM OIIUCBIBACTCA IIpAMasi, poxoadaniasa 4€pes3 IBC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OT1BeT: YpaBHeHHe NPSAMOIi, IPOXOaslIeil Yepe3 ABe TOUKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©*MeeT BU]

OIIK-1.3.1

36.

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

OTBeT: YpaBHeHHE IBYX NepeceKalomMnXcs MIOCKOCTeH — 3To
ypaBHeHHE NMPSIMOii B MPOCTPAHCTBE

OIIK-1.3.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MEeXIy

NPSAMBIMH?

OTBeT: yroJ Me;xay NpsiMbIMH MOKHO HATH U3 GopMYyJIbI
arsig

— 2
? lay+az]’

rae iy M i, — HAMPaBJIAIOIINE BEKTOPbI

NPSAMBIX

OIIK-1.3.1

38.

Hopwmaip k mimockoctu umeet koopaunaTtel (A, B, C); koopauHaThl
HanpaBJISoNIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoil popMyITbl MOKHO HANTH yrol MEXKIY MPSIMOH U
IJIOCKOCTBIO?

OTBeT: YyroJ Mex1y NpsiMoii M IJIOCKOCTHI0 MOKHO HAWTH H3

(opmybl

. |Al + Bm + Cn|
sing =

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

OIIK-1.3.1

39.

[To xakoit popmyse MOKHO OTPEAETUTh PACCTOSIHHE OT TOUKH J10
ILJTOCKOCTH?

Otset: PaccTosinMe 0T TOYKH JI0 MJIOCKOCTH PABHO
A}.'D _H_UD T CZD +D
VATEBI T
(Xo, Yo, Zo) KOOPAMHATHI TOUKH

,tae (A, B, C)- koopJrHATBI HOPMAITH K TNIOCKOCTH;

OIIK-1.3.1

40.

Hanumure kaHOHMYECKOE ypaBHEHHUE 3IUINIICA.

OtBer: KaHoHN4YecKoOe ypaBHEHHE JJIJIMIICA HMEET BH]
xr y?

=t

OIIK-1.3.1

41.

Hanummure kaHOHUYECKOE ypaBHEHUE TUTIEPOOPEI.
OtBer: KaHoHMYecKOe ypaBHeHHUE TUNep00Jibl MMeeT BU/
xr y?

Az p L

OIIK-1.3.1




42.

Hanummre kaHOHWYECKOE ypaBHEHHUE 11apadoJIbl.
OtBer: KaHoHH4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y* = 2px

OIIK-1.3.1

43.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIHOYAIOIICe
OoubIol HAOOp MareMaTHYECKUX (DYHKIIUK B TOM YHCIIE CHCTEMY
KOMITBIOTEPHOH anreOpHl,

Yro 03HAYAET 3aIKCh B OTOM Mporpamme?
m = {{1,2,(3,4}}

OtBeT: MaTpuua u3 2-X CTPOK, (; i)

OIIK-2.V.1
YK-2.¥.3

44,

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIee
Ooboi Habop MareMaTHYecKUX (PYHKIHUN B TOM YHCIIE CUCTEMY
KOMITBIOTEPHO# areOpsl,

Kak OyjaeT BoITIIAIeTh MaTpHIla (1 2) B nmannoi

3 4
nporpamme?
Otser:

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

OIIK-1.V.1
VK-2.V.3

45,

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIHOYAOIICe
0oubIol HAOOp MareMaTHYECKUX (YHKIIMH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

3anuImTe pe3yabTaT BBIOJIHEeHU Komanasl Det[m],
rae m = {{2, 2},{3,4}}.

Uro BbrumcIsiercs B JaHHOM ciydae? Kakue orpaHudeHus
HaJIOXKEHBI Ha 3Ty ONEPalUio?

Otger: 2. Briuncisercs onpenenanTesb MATPULIBL.
Matpuiia 1omkHa ObITh KBaJpaTHasl.

OIlK-1.V.1

46.

Wolfram Mathematica- nmporpammMtuoe obecrieueHue, BKIIOYAOIIee
00mb1110M HA0Op MaTEMaTHUECKUX (QYHKIIMI B TOM YUCIIE CUCTEMY
KOMITbIOTEPHOI anreOpl,

3anumure PE3YJIbTAT BBIIIOJIHCHHUA KOMAaHAbI
MatrixRank[m],

rrem = {{2,2},{3,4}}.
Yro BeIUHKCIIAETCS B JAaHHOM ciydae? Kakue orpaHndeHus

HaJIOXKEHBI Ha 3Ty ONEPalUio?
OTBeT: 2, BBIYUCIISIICA PAHT MaTPUIIbI

OIIK-1.V.1

47.

Wolfram Mathematica- nmporpamMHoe obecrieueHre, BKIIOYA0IIee
OoutbIIoi Habop MaTeMaTHYeCKUX (DYHKIUI B TOM YHCIIE CUCTEMY
KOMITBIOTEPHOMU anredpsl,

3anumuTe pe3yabTaT BHIIOIHEHUS KOMaH/ bl

MatrixRank[m],

OIIK-1.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
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
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

rae m = {{2, 1},{8,4}}.
YTo BBIYMCISICTCS B JaHHOM ciy4ae? Kakue orpaHndeHus

HaJIOKCHBI Ha 3Ty onepaumo?
OtBeT: 2, BBIYUCILAJICA paHI’ MATPUILIBI

Bompocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHJUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM paboThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /i [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIIOIHEHUS
B KypCcOBOil pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepedeHb BOIIPOCOB ISl TECTOB

No . Kon
[TpumepHBIi IepedeHb BOIPOCOB ISl TECTOB
/11 WHJUKATOpa
TurnoBoii BapuaHT TECTOB
1 cemecTp
1 | JJana maTpuna 1) as YK-2.V.1
2)  -ap
11 Qy2
A= Qz1 A2/
3) an
Eé anrebpanveckoe
JIOITOTHEHNE Asr 4)  —ax
aBHO...

PaBHO Ortger: 3)
(MHCTPYKLMSL: [Ipounraiite TEKCT,
BbIOEpUTE  NPABWIBHBIA ~ OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)

2 | VI3 npuBeEHHBIX di1 42 VK-2.V.1
a a
MaTpHl] 0OpaTHbIE 1) 21 22
0 dao
CYIIECTBYIOT Y
MaTpHII. ..




0 0 aj;
2) |0 0 ay;
0 0 a;;

d17 42 A3
3) | 0 az ap

0 0 dsgg
13 Q33 Qg3
4) (‘121 sz aza)
0 0 0
Ortser: 3)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPABUWIbHBIN OTBET
3aMMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIIKE BHIOOP OTBETA)

Kakum merogom moxno | 1)  I'. Kpamepa YK-2.3.1
pEIINTh CUCTEM VK-2.Y.3
Y 2) K. ®.Taycca

OTIPEICIIUTENIb OCHOBHOM
MATpHIIBI KOTOPOH paBeH 3) ¢ moMoIIE 00PaTHOM MATPHIIBI
HYIIXO 4)  moOBIM ciocoboM

OrtBer: 2)

(uacTpykuwus: IIpounraiite TEKCT,

BbIOEpHTE TIPABWIIBHBIA OTBET U

3aIUIINATE APTYMEHTHI,

000CHOBBIBAIOIIE BHIOOP OTBETA)
YcranoBure Marpuua CJIY Meron VK-2.B.2

peteHus
COOTBETCTBHE Iy
1) Marpuna A) Kpamepa

pa3zmepa 3x4
2)  Omnpenenurens | B) aycca

MaTpHUIBl =5
3) Onpenenurens | B) O6parHoii
Matpunsl =0 MaTPHIIBI

(nrcTpykiust: [IpounTaiiTe TEKCT,
ycTaHoOBUTE cooTBeTcTBUs Mexay CIIY
Y METOJAMM PEIIEHNUs, 3alUIINTE
apryMeHTbI, 000CHOBBIBAIOIIHE BHIOOD

OTBETA)

Ortser: 1B, 2A, 25, 2B, 3b




Samaune 4. CocTaBUTH
ypaBHEHUE IPsIMOI
MPOXOISIICH yepes
Touky M(1,—-1) u
NEPIEHANKYJIIPHON
npsMoit v = —5x + 2,
OTBeT 3amucarh B BHUJE
ypaBHEHUs TIpsIMOM C

OrBer:
¥y=02x—-1,2
([aiite pa3BepHYTHII OTBET.)

YK-2.B.2

YIJI0BBIM
ko3 urmeHTOM
Bribepute BEPHYIO | A) CJI0KUTH VK-2.B.2
[I0CJIEI0BATEIBHOCTh B) c10:XUTH MHUMBIE YaCTH
JICUCTBUI npu | B) Bo3BecTH B KBajpar
BBIYHCIICHUH Moy | I') cJIoKMTH AelCTBUTEIbHbIE YACTH
CYMMBI IByX | JI) u3Bjie4b KOpeHb
KOMIUIEKCHBIX YHUCET. OtBet:

('B) A(bB)J
Cucrema coBmectHa | 1)  Ooubie 1 YK-2.3.1
TOTJa W TOJBKO TOTAQ, | 2)  PaHT MAaTPHIIBI CHCTEMbI PaBCH
Korja... paHTy pacIIMPEHHON MaTPHIIBI

CUCTEMBI
3) panr pasen 0
4)  panr paseH |

OrtBer: 2)

(uactpykuus: [Ipounrtaiite TeKCT,

BBIOEPUTE MPABWILHBINA OTBET U

3aMUIINTE apPTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)
Jlnst BekTopoB @ U b 1) BEKTOpBI MEePHEHAUKYIISPHBI VK-2.V.1

2) BEKTOPBI MapauIe/IbHbI OIIK-1.3.1

BBITTIOJIHATOTCA YCJIOBHA:

3) BEKTOpBI MapauIe/IbHbI
4) BeKTOpBI JIekKAT Ha OJHOW MPSIMOW

Otet: 3) u 4)

(ITpouuraiite TEKCT, BbIOEpHTE
MpaBWIbHBIE  BAapUaHTBl OTBETa U
3aITUTIINATE apryMEHTHI,
00OCHOBBIBAIOLIME  BBIOOP  OTBETOB)




9 | BekTopHoe 1) komnunaeapHoit miockoctH, B | YK-2.3.1
MIPOU3BE/ICHUE BEKTOPOB KOTOPOH JIeKAT MEepEMHOKAEMbIE
—
au b — 510 BekTOP. .. BEKTOpa
2)  NepHeHAMKYJISIPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
MEPEMHOKAEMbI€ BEKTOPBI
3) HyleBoH
4)  coBHANAIOIIUA C OJHUM W3
MIEPEMHOKAEMbIX BEKTOPOB
OrtBert: 2)
(MHCTpYKIHS: [IpounTaiite TEKCT,
BBIOEpPUTE  TPaBWIBHBIM  OTBET W
3aMUIINATE apryMEHTHI,
000CHOBBIBAIOIIIKE BBIOOP OTBETA)
10 | PaccrosiHME OT TOYKH JI0 1) |Axo+Byy+C| VK-2.3.1
21 p2+ A2+ 2
IJIOCKOCTH MOYXHO VAZ+B?VAZ+C OIIK-1.3.1
BBIUMCIIHUTD 1o 2) A-A,+BB,+C,C;
dopmyuie. .. JA%+B§+C§-JA§+B§+C§
3) |Axg+Byy+Czg+D|
-2 =
VA*+B2+C?
Am+BEnt+C
4) | : pl
VA*+B=+C*/m*+n*+p
Ortser: 3)
(MHCTPYKIUS: [Ipounraiite TEKCT,

BBHIOEpUTE  NPAaBWIBHBIM  OTBET U
3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




11 | F'eomerpuueckoe ™ecto | 1)  rumepOosioit OIIK-1.3.1
TOYEK MJIOCKOCTH, CyMMa .
Y 2)  mapaboJoi
pacCTOAHUN OT KaxJ0i
U3 KOTOpPBIX [0 JBYX 3)  OxpyxHOCTBIO
JAHHBIX TOYEK JTOH 4) SIUTATICOM
IJIOCKOCTH eCTh
Orter: 4)
BEJIMYMHA TOCTOSIHHAS,
(MHCTPYKIHS: [IpounTaiite TEKCT,
HA3bIBACTCH. ..
BBHIOGpUTE  TPAaBWIBHBIM  OTBET U
3aMUIINTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
12 | Haiitn ypaBHEHHUE 1) x+1 _ y-2 z—4 OIIK-1.V.1
NpSAMOM,  MPOXOIAIIECH -3 2 4
qepes TOYKY 2) x+1 _ y+2 _ z+4
3 2 4
A(=1;2;4),
MIEPIICHIUKYIISIPHO 3) x-1 _y-2 z—4
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 g) I _yiz_zi
-3 -2 -4
Ortger: 1)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BBIOEpPUTE  TPABWJIBHBIM  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)
13 | Pemuth cuctemy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEVHBIX ABHEHUU
P 2)  x=0,y=1,z=-2
METO0M l'aycca
x + y +z = —2 3) X:O, y: - 1, 2:2
2x —y+3z=-10
—x+2y—z=25 4) x=0,y=-1,z=-2
OrBer: 1)
UHCTPYKIUS: OUUTAUTE  TEKCT,
pyk Hp z
BBIOEpHUTE  TPABWIBHBIA  OTBET W
3aMUIINATE apTyMEHTHI,

00O0CHOBBIBAIOIINE BEIOOP OTBETA)




14 | Boiuucnuth 1) (—1 —6) YVK-2.V.1
7 2
2 -1y (1 -2 2 (7 2
(1 2)(3 2) ) (1 {))
0 o0
) (i 5)
7 2
9 (G )
OrBer: 1)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BHIOGpUTE  NPAaBWIbHBIA  OTBET U
3anuIIuTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
15 | Jana matpuiia 1) a,, VK-2.V.1
YK-2.V.3
A:(all alz) 2) —ag
Qzy Q27
3) apn
Eé anrebpamieckoe | 4)  —ay,
JIOTIOJIHEHNE Ay
Ortger: 2)
paBHoO...
(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3anuIIuTe apTryMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
16 | Marpuua ATM| 1) At-A=A-ATt VK-2.3.1
Ha3bIBaeTcsl  oOpaTHOMU .
2) A -A=+1
MaTpuIie A, eciu

BBITIOJIHACTCS YCIIOBUC

3) Al-A=A4-A"'=E

) Al-A=0

Ortger: 3)

(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)




17 | CkanspHbIM 1) |&|‘5‘ arccos a OIK-1.V.1
NPOM3BEACHUEM  JIBYX .
HEHYJIEBBIX BEKTOPOB @ 2) lal|blctga
u b maspiBaercs gucio, | 3) |ﬁ'||3‘cosa
paBHoOE. ..
4) |d||bltge
Ortser: 3)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BBIOCPUTE  MPAaBWJIBHBIA  OTBET |
3aIUIIATE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
18 | Uemy paBHO cmemranHoe | 1) O YK-2.V.1
NIPOM3BEICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
Ortger: 1)
(uHCTpyK1Ms:  [lpouwTaiite  TEKCT,
BBIOCpUTE  TNPaBHJIBHBIA  OTBET M|
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
19 | VpaBHenue npsmoid, | 1) (x—a)+(y—5b)=0 YK-2.3.1

MPOXOJIAIIECH 4Yepe3 IBe
TOYKH MOXHO COCTAaBUTH

o gopmyze...

2) Y-¥y1 _ x—x

¥2—¥1 X2—Xq

3) Alx—xo) +B(y—¥) =0

4) y—yo =k(x—x)

Ortger: 1)

(uHCcTpykumst:  [IpoumTaiite  Tekcr,
BbIOEpUTE TPaBWIbHBI  OTBET U
3aMUIINATE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




20 | T'eomerpuueckoe wmecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpBIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLEHTpUCHTET €& > 8)  rumepGomy
HpeACTaBIsAeT COO0i 4)  swmnc
OrtBer: 2)
(MHCTpYKLMSL: IIpounraiite  TeKCT,
BBIOCpUTE  TNPAaBWJIBHBIA  OTBET H
3aIuIInTe apryMEeHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
21 € 1) nelCTBUTEIBHOMN OCBIO YK-2.V.1
OtHomienne ~—
4 2) acUMITOTOMR
HA3bIBACTCAL. . 3) DKCIEHTPUCHUTETOM
4) (hoKaTbHBIM PATHYCOM
Orteer: 3)
(uactpykuusi:  [IpoumTaiite  Tekcr,
BBIOCpUTE  MPAaBWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
22 | Haiitn YpaBHeHHE | 1) x+l _y-2 _ z—4 VK-2.V.1
3 -2 -4
OpsIMOM,  TPOXOASIIEH YK-2.V.3
+ + +
uepes Touky | ) = 1_yr2 _z+4
3 2 4
A(=1;2;4),
x—1 yv—2 z—4
HEePICHAUKYISPHO 3) = =
-3 -2 —4
IUIOCKOCTH
4 x+1  y+2  zt+4
3x-2y-4z+1=0 ) ST 5 T 4L
Orteer: 1)
(uHCcTpyKuMst:  [IpoumTaiite  Tekcr,
BBIOCpUTE TPAaBWIBHBI  OTBET U
3aIHIIATE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




23 | OnpenenuTs kakoe | 1) x%+y?-8x=0 OIIK-1.V.1
ypaBHEHHUE JIMHUH VK-2.B.2
2) x=-2.25—y72

COOTBETCTBYET 3
napabosie. .. 3)  -2x%+3y?-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  TMPaBWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
24 | Pemuts cuctemy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JMHEHUHBIX  YpaBHEHUMU 2)  x=0,y=-1, z=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2=2
2x —y+3z=10
—x _|_ 2_}7 — 7 = _5 4) X:O, y:'l, Z:3
Otger: 4)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbIOEpUTE  MPABWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
25 | Beraucautb YK-2.3.1
—1 -1\ (4 -2 7 1 OIlK-1.3.1
GG 2) |y (5
-7 0
2 (5 o)
1 0
;=)
0 1
9 (5 7)
Ortger: 2)

[Ipounraiite

(MHCTPYKIHS: TEKCT,




BbIOEpUTE  TPABWIBHBIA  OTBET |

3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIIKE BHIOOP OTBETA)

26 | Ipsmoii y = -2x + 1]1) (0;3) YK-2.3.1
NPUHAIICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (2:3)
4) (2;9)
OtBer: 2) u 4)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BBIOCpUTE  TpaBUJIBHBIE  OTBETHI |
3anuIInTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)

27 | lpsmasty =—2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
[0JI0XKHTEIBHBIM 3) arctg(-2)

Hanpasienuem ocu OX 4) g (2)

YOIl (1, PABHBIHA: Ortger: 2)
(uactpykuusi:  [IpoumTaiite  Tekcr,
BBIOCpUTE  TNPaBWJIBHBIA  OTBET H
3aIUIIUTe apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

28 | Yronm MexIy mpsMbIME 1) tge= |1i_1a55 VK-2.3.1
y=x+1y=5%+3 OIIK-1.3.1
onpeensercs m| 2) tge= |1:.H15
dbopmye: 9 oo ‘ es)

1+1+(-5)
Y e =
Ortger: 1)
(uacTpykumsi:  IIpounraiite  Tekcr,
BBIOCpUTE TPABWIBHBIA OTBET U
3aIHIIATE apTyMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




29 | IIpu pemieHuu CUCTEMBI 1) g §| OIIK-1.V¥.1
JMHEHHBIX  ypaBHEHHM
{x1—|—3x2:5 o 2) 1 3‘

4x, —7x, =8 4 -7

MIPaBUILY Kpamepa 3) 5 3 ‘

omnpenenuTenb A uUMeer 8 -7

BUI; 2) i g|
OrtBer: 2)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)

30 | Pemuts CHCTEMY 1) (2;-1) OIIK-1.V.1
JUHEHHbIX  ypaBHEHHMH 2) upaswio Kpamepa nenpumennmo | YK-2.V.3
{ X1 +2x, =10 o 3) (1,2

4x,+8x, =1 » @1

npasuiry Kpamepa: Otser: 2)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aIUIINTe apryMEeHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

31 | Pemmmth cHCTeMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHM 2) (0;1;0) YK-2.B.2
merosioMm Kpamepa: 3) (0;0;1)

4) (1;0;1)

X1 +x2—x3=0 Ortser: 4)

2x;—x;+x3=3 .

Xy — 2%, 4 x5 = 2 (uHcTpykms:  IlpouwnTaiite  Tekcr,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aITUIIINATE apryMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)

32 | IlokaszarenbHass  ¢opma 1) ﬂei%“ OIIK-1.V.1
KOMIUIEKCHOT'O YHUCa VK-2.V.3

V3T
2) V2e's




=—1 + i umeer BUI:

3) \Eeiz?n

4) ﬁeig
OrtBer: 2)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  MPaBWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)

33 | Moayiib  KOMILJIEKCHOT'O 1) 0 OIIK-1.V.1
qucia Z = —i paBeH: 2) 1 YK-2.V.3

3) 2
4) 5

Ortger: 2)

(uactpykuus:  [IpouwmTaiiTe  TeKcT,

BBIOCpUTE  MNPAaBWJIBHBIA  OTBET H

3aIUIINATE apryMCEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)

34 | Wolfram Mathematica- 1 (1 2) OIIK-2.Y.1
MpOrpaMMHOE 3 4 OIK-23.1
o0Oecrieuenue, 1 2
BKJTFOYAIOIIEe OOJIBIION 2. ( 4 3)

Ha0Op MaTeMaTHYCCKUX
. 2 1
(GYHKIHIA B TOM YHCIIe 3. ( )
CHUCTEMY KOMIIBIOTEPHOMN 3 4
anreOpsl, 1 3
4 (3 3)
Uto o3HavaeT 3anuch | OTeer: 1)
B 9TOM TIporpamme? (uHCcTpykuMs: [IpounTaiite TEKCT,
BBIOCpPHUTE MPABHIIbHBII OTBET U
m = {{1, 2}, {3, 4—}} 3aMUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

35 | Wolfram Mathematica- 1. 1 OIIK-2.V.1
pOrpaMMHOE OIK-2.3.1
obecredeHue, 2. 8
BKJTIOYato1Iee OOJIBIION
HabOp MaTeMaTU4YEeCKUX 3. 2
GbyHKIMI B TOM Yncie 4 2

CHUCTEMY KOMIIBIOTEPHON
anreopsl,

Uemy paseH
pe3ynbTaT

OrtBer: 3)

(uactpykuus: [Ipounraiite TeKCT,
BbIOEpUTE NMPABUIIbHBINA OTBET U



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

BBITITOJIHCHUA 3aIlMUIIUTC apT'yMCHTEI,
KoMmaHmel Det[m], 00OCHOBBIBAIOIIIE BHIOOP OTBETA)

rac

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

36 | Wolfram Mathematica- 1. 0 OIIK-2.Y.1
IPOrpPaMMHOE
pop 2. 1 OIIK-2.3.1
obecneyenue,
BKJTFOUatoIee 00JIbIIOi 3 2
HabOp MaTeMaTHYECKHX
(GYHKIMI B TOM YHCIIe 4, -3
CUCTEMY KOMIBIOTEPHOU )
anreGpbL, Orteer: 3)
3anuIInTe PE3YyAbTAT | (MHCTpYKIMs: [IpounTaiite TEKCT,
BBIMOIHCHUS BBIOEpUTE MPABUIIHHBINA OTBET U
3aIHIIUTE APTYMEHTBI,
KOMaH/bI
. 000CHOBBIBAIOIIIKE BHIOOP OTBETA)
MatrixRank[m],
raoe

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

CucTtema OLICHMBAHUS TECTOBBIX 3a/IaHHM:

1 tun) 3amaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOI'O OTBETa M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BbIOOpA CUMTAETCS BEPHBIM, €CIIHM MPABHIBHO yKa3aHa nudpa
U TIPUBEJCHBI KOHKPETHBIC AapryMEHTBhI, HCIOJb3yeMble TIpH BbIOOpPe oTBeTa. [loHOE
COBMAJIEHHE C BEPHBIM OTBETOM OlLIEHHUBaeTCs | OGajioM, HEBEPHBIA OTBET WIIM €T0 OTCYTCTBHUE —
0 6amnoB.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJIbKHX BapHaHTOB OTBETa U3
MPEIUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUMTASTCS BEPHBIM, €CIIH MPABHIBHO
yKa3zaHbl UGPHI U MPUBEACHB KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TomHOE coBMazieHNE ¢ BEPHBIM OTBETOM OIleHHBaeTCsi | 0ayuioM, eciii AOMYIIEHBI OITHOKN W
OTBET OTCYTCTBYeT — 0 6asios.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHWE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3UIUAMH Apyroro ctoidua). [TonHoe coBnazeHne ¢ BEpHBIM OTBETOM OLleHUBaeTcst 1 Gamsom,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OayioB

4 tum) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJICHUE TOCIICIOBATCIILHOCTH CUUTACTCS BEPHBIM,
€CJIM TPaBUIBHO yKa3aHa Bca TocienoBaTenbHOCTh Ludp. [lonmHoe coBmameHue ¢ BEPHBIM
OTBETOM OIIEHHUBaeTCs | OayioM, eCITi JOMYIICHBI ONMTHOKHU HITH OTBET OTCYTCTBYeT — () OasuioB.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUHMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaCT C OSTAJOHHBIM TI0 COJACPKAHWIO W TojHOTe. [IpaBWIBHBIN OTBET 3a 3a/JaHHC
olleHUBaeTcs B 3 OaJiia, €Cliv JIOMYIIeHA O/{Ha OIIMOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommOKu \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.


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

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (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
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAII, pernamMeHTHpPYIOIIUX TMOPAIOK U HPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUTLTUHBI

Iesnpt0 TUCHMIIIMHBL SBISETCS — IOJYYEHUE CTYAEHTaMM HEOOXOJMMBIX 3HAHMH,
YMEHUH M HAaBBHIKOB B 00JAaCTH aHAUTHYECKOW T'€OMETPHH M JIMHEHHOM anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOT'O IPEJCTABICHUS CTYJEHTA; BOOOPAKEHMsI, JIOTMYECKUX M  CUETHBIX
CIIOCOOHOCTEH; OpPTraHW30BaHHOCTH IIPH TPOBEACHUHU OOJBIIET0 00beMa BBIYHCIICHHIA,
HCIOJIb30BAHUSI MAaTEeMaTUKU JJI PELICHHUs KOHKPETHBIX 3ajiau, 0OecredeHue OCHOBBI IS
IIPUMEHEHHsI MaTEeMaTU4YECKUX METOJOB HCCIEAOBAHUA, MOJACIMPOBAHUS, IIPOCKTUPOBAHMS,
ONUPAIOLIYIOCS HA JaHHYI JAMCUUIUIMHY, KOTOpbIE UIpaloT Bce OOJBIIYI0 pOJIb B
COBPEMEHHOU HayKe U TEXHUKE.

11.1. Meroauyeckue yka3zaHUs A OOYy4aroIUXCA 10 OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riy0OOKOe ¥ sICHOE M3JI0KEeHHE y4eOHOro marepuaia. HazHaueHMe COBpEMEHHOH JEKIUH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO HH(POPMALIMIO IO TEME, a B OCBOCHUH
(byHIaMEHTAIBHBIX TPOOJIEM JHCHUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbIciid. B yueGHOM mporiecce JIeKLus BBITOJIHAET METOJ0JI0IMUECKYIO,
OpraHM3alMOHHYI0 U HH(pOpMalUKMOHHYIO (QyHKUIUU. Jlekuus packpblBaeT HOHSITUMHBIN
amnmapar KOHKpPETHOW oOyiacTH 3HaHus, €€ mnpoOieMbl, JaeT ILeJbHOE NpEeACTaBICHUE O
JUCLUIIIIMHE, TOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH TACHUATLUIMHAMH.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYarOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJyYEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUW, YPOBEHBb
KOTOPBIX OIPEAEISIETCS 1IEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITa TBOPUYECKONW PabOTHI COBMECTHO C MPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AEIOBbIX KauecTB, JIIOOBM K TpeAMETy H
CaMOCTOATEIIBHOIO TBOPYECKOI0 MBILIICHUS.

— MOSIBJIEHHE HE0oOXOIMMOro HHTepeca, HEOOXOIMMOTo JJsi CaMOCTOSITENbHOMN
paboThI;

— IIOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKM M TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI HA OJIMKaMIINe TOJbl;

— HAYYHUTBCS METOAMYECKH 00pabaThiBaTh MaTepHal (BBLAEIATH IJIaBHBIE MBICIH U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B  Pa3iIMUHBIX
(bopMyIUpoBKax);

— TOJy4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITUH.

JIeKIMOHHBI MaTepual MOKET COINpPOBOXKIATbCA JIEMOHCTpalued ClaanfoB H
WCIIOJIb30BAaHUEM pa3/laTOYHOTO MarepHuaja MpU MNPOBEICHUH KOPOTKUX IUCKycCUd 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.




— J10Ka3aTenbCTBO TEOPEMBI.
— HMmumoctpupyronme npuMepsl.

11.2. Meroandeckue  ykazaHUs JUIsI  OOYYalOIIUXCS IO  MPOXOXKICHHIO
MPAKTUYECKUX 3aHATUI

[IpakTryeckoe 3aHATHE SBISAETCS OAHON M3 OCHOBHBIX (JOPM OpPraHU3ALUHN YIeOHOTO
mpolecca, 3akjloYarollelics B BBIIOJHEHUU OOy4YaIOUIMMHCS TOJ PYKOBOJICTBOM
IperoiaBaTensi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIETbI0 YCBOCHHS HAYYHO-TCOPETHUYECKUX
OCHOB Y4eOHOH JUCIHMIUIUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOM
NESITEIBHOCTH.

Llenpto MmpakTUYECKOro 3aHATHS JUid  OOydarollerocs sBJseTCS IPUBUTHE
00y4JaromeMcsi YMEHUI ¥ HaBBIKOB MTPAKTUYECKON EATEILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOGHUHU 00yYaroUIeMCsl MPAKTUYECKUX 3aHITHIA:

— 3aKpervieHHe, yriIyOJeHHe, pPAacUIMpeHHe M JeTaau3alus 3HAHWWA TMPH pEIIeHUH
KOHKPETHBIX 3a/a4;

— pa3BUTUE T[IO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIILJICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMU U METOJMKAMH HM3yU€HUS KOHKpPETHOW ydeOHOM
JUCIUTLTUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJJaHUM;

— o0ecrieyeHrne paloHAILHOTO COYETAaHUS KOJUICKTUBHON M MHIUBUAYAIBLHONU GopM
oOyueHusl.

@yHKINN IPAKTUYECKUX 3AHITUM:

— IO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

— BOCIIHUTATEIIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOIIMMCS 33JaHUN MO MPAKTUYECKUM 3aHATUSIM
MOAPA3ACIIAIOTCS Ha!

— O3HAKOMUTEIIBHBIE, IPOBOJUMBIE C LEJIbI0 3aKPEIJIEHUS M KOHKPETHU3ALMH
U3Y4EHHOT'O TEOPETUUECKOTO MaTepUaa;

— aQHAJIMTHUYECKUE, CTaBAIUME CBOEH IEJbI0 IOJydyeHUuEe HOBOM HHpopmanuu Ha
OCHOBE (pOpMaTM30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBs3aHHBIE C  TOJY4YeHHEM HOBOM  HMHpOpMaLuM  MyTeMm
CaMOCTOSITENIbHO BBIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a]1ay.

@opMbl OpraHu3allvy NMPAKTUYECKUX 3aHATHI ompeaenstorcs B coOTBETCTBUHM CO
cnenn(puIecKUMU OCOOCHHOCTSAMHU y4eOHOM TUCHMIUIMHBI U 1ensiMu o0ydeHus. OHU MOTYyT
IIPOBOAUTHCS:

— B HMHTEpaKTUBHON (Qopme (pelieHne CHUTYallMOHHBIX 3afad, 3aHsITHs IO
MOJIETUPOBAHUIO  PEaJbHBIX YCIOBUM, [IEJOBbIE HUIPbI, HUIPOBOE MPOEKTUPOBAHUE,
MMUTAIIMOHHBIE 3aHATHs, BBIC3HBIE 3aHATHS B OpraHu3aluu (MPENNpHsITHs), AeToBas
yueOHast urpa, poJieBass Wrpa, TCUXOJOTUYECKHH TPEHHWHT, KEHC, MO3rOBOM IITYpM,
TPYMIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOH (hopmMe (BBHINOJHEHUE YIPAKHEHU, pellleHne TUITOBBIX 3a/1ad,
pellleHre CUTYallMOHHBIX 3a/1a4 U IPYroe).

MeToauka MpoBEACHUS MPAKTHUECKOTO 3aHITHS MOXET OBITh Pa3NUYHOMN, MPH ATOM
BaYKHO OCTHYKEHHUE O0IEN 1eNH JUCIUILTUHBL.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHIATUN
[IpakThueckue 3aHATHS HAUMHAIOTCS C 3alMCH B OKypHaJl MpenojaBaress
MPUCYTCTBYIOIIMX CTYICHTOB. 3aTeM OOBSBIISIETCS TeMa MPAKTUICCKUX 3aHATHM.



[IpenonaBaTens YuTaeT yCJAOBHE 3aJaydl W MpPEJIaraeT CTYACHTaM CaMOCTOSITEIBHO
peIuTh 3a7a4dy, UCIIONB3Ys 3HAHUS, TOJYYCHHBIC CTYICHTOM Ha JIeKuuu. CTyIeHT, KOTOPBIN
MEPBBIM PEIIWI 3ajady, BBI3BIBACTCS K JOCKE. B ciydyae eciu CTYJAEHT NpaBUIBHO PEIInI
3ajady, OH moirydaet 5 OaiioB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYICHTOB (BKJIIOYAs OICHKY
MOCEIIAeMOCTH) TepeBoaATcS B OOHyChl (kadecTBO) or O g0 S5 OammoB. DTu OOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BBbIIAeTCs JIOMAllHEE 3aJaHhe B BUJC 3alla4, KOTOPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroaudeckue  ykazaHUs Uil OOydYalOmUXCS MO  MPOXOXKICHUIO
CaMOCTOSITENIbHOM pabOThI

B xo/1¢ BBIMOTHEHHSI CAMOCTOSATEIHHON PabOTHI, 00YUAIOIIHIICS BBITOIHSAET PadOTy 1O
3aJIlaHUIO U IIPU METOJAUYECKOM PYKOBOJICTBE MpEIoAaBares, Ho 0e3 ero HermocpeaCTBEHHOTO
y4acTHsl.

Jlia oOyuaromuxcst o 3a04Hoil popme oOyueHus, caMocTosATeIbHasE paboTa MOKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO PaboTy.

B mporiecce BbIMOTHEHUSI CaMOCTOATENBHON palboThI, y oOydaromerocs hopMupyercs
1esecoodpa3Hoe IUTAHUPOBaHHE pabodero BpPEeMEHH, KOTOpOE TO3BOJISIET UM pa3BHBATh
YMEHHSI U HABBIKM B YCBOGHUM U CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUU, 0OecreuynBaeT
BBICOKAN YpPOBEHb YCIIEBAEMOCTH B TMEPUOJ] OOYYEHUsS, IIOMOTaeT TMOJYyYUTh HAaBBIKH
MOBBILIEHUS MPOGECCHOHATBHOTO YPOBHSI.

MeToau4ecKUMH ~ MaTepuaiaMi, HAIpPaBISIOMIMMU  CAaMOCTOSTEIIBHYIO — paboTy
00yUaIOIIUX CSISBISIIOTCS:

— y4eOHO-METOAMYECKUI MaTepHall 10 AUCIUILIMHE.

11.4. Meroauyeckue ykazaHus JUIs OOYyYaroIUMXCsS IO MPOXOXKAECHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIIEBAEMOCTH IPELyCMAaTPUBACT KOHTPOJIb KAadeCTBAa 3HAHUM
00y4Jaromuxcs, OCyIIECTBIIEMOr0 B TEUCHUE CEMECTPA C LIENbI0 OIICHUBAHUS X0/1a OCBOCHUS
JUCLUIUINHEL.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOyudenuss I'YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOPETUYECKHIl onpoc (MepeueHb BOMPOCOB i TECTOB pa3MelleH B «baHke BOMpocoB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW arrecTaudu (IPpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUS, KaKIbIH BUJ KOHTPOJI OIIEHMBAaeTcs B Oamiiax, U3 KOTOPBIX (OpMHUpYETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroanyeckue  yKazaHus Ui OOy4yarOIIMXCS 1O  MPOXOXKJIEHHIO
IIPOMEKYTOYHON aTTECTALUU.

IIpomexxyTounas  aTrectanss OOYYalOLIMXCA  MpeIyCMaTpUBAeT  OLCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIFHBIX PE3yAbTATOB 00ydeHUs 1Mo qucnuiuimHe. OHa BKIIIOYAET
B ce0st:

— JK3aMeH — ¢opMa OLEHKH 3HAaHWH, TOIXYYEHHBIX OOyJaromuMCsi B TIpOIecce
W3yYeHHUs BCEW NUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CAMOCTOSITENILHOW paboThl,
CMOCOOHOCTH HPUMEHSTh UX JJIS PELIeHHUs NPaKTHUECKUX 3a/1ad. DK3aMeH, KakK IpaBHIIO,
MIPOBOJIUTCSI B TIEPHOJ] IK3aMEHAIIMOHHOW CECCHH M 3aBEpIIASTCs aTTECTAlMOHHOW OIEHKON
«OTIUYHOY, «XOPOILOY, KYJOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHO.

Cucrtema OIEHOK TPU TPOBEICHUH MPOMEKYTOYHOW aTTECTAIlMU OCYIIECTBISIETCS B
cooTBeTcTBUM ¢ TpeOoBaHusMu [lonoxxkeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U



MIPOMEKYTOUHOM aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMam BBICIIETO
obpazoBanus» u «O MOAYIHLHO-PEUTHHTOBON CHCTEME OIEHKH KauecTBa y4eOHOW pabOoThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




