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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS M JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto moarotoBku/ crnenuanbHocTd  09.03.02  «MHpOpMAaMOHHBIE CHUCTEMBl U
TEXHOJIOTUM » HampaBleHHOcTH «MHpOpMaIOHHBIE CHUCTEMBI W TEXHOJIOTHMH B OHU3HEcCe».
JMucnunnuna peanusyercs kadeapon «Nel»,

JlucuurmivnHa HaleleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTIO
UCCJICIOBAHMSI B MPOPECCUOHAIBHOMN IEATEIHLHOCTIY

OIIK-8 «CmocobeH TpUMEHSATh MAaTeMaTHYeCKUe MOJCIH, METOAbl M CpPEICTBa
MPOSKTUPOBAHUS HH(DOPMAIIMOHHBIX i aBTOMATH3UPOBAHHBIX CUCTEM)

ConepxaHne NUCHMIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHAIIUTUYECKHM
OTMCAaHUEM TE€OMETPUUECKUX 00BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHu
yueOHOrOo  TpoIecca: JeKyuu, NpaKmudeckue 3aHAmus, CcamocmosimenvHas paboma
ooyuarowe2ocs..

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus JUCITUTITUHBI
[yxazvieaemcs npeonasnauwenue OAHHOU OUCYUNIUHBL, COOMHECEHHOe C O0wuMU Yensimu
00pa3z06amMenbHOU NPOSPAMMbL NOO2OMOBKU OAKANABPA (CREYUATUCMA, MASUCMPa, ACNUPAHMA),

68 MOM uHucie UMeWUMU HOTUOUCYUNIUHADHBIL Xapakmep (Hanpumep, «HOLyYyeHue
00VUAIOWUMUCAHEODXOOUMBIX 3HAHUL, YMEHUl U HABLIKO8 6 001acmu ...», «Co30aHue
noooepocusaoujeli.  00paz08amenbHol  cpedbl  NPenooasanus  ...»,  «Npedocmasgienue

B03MONCHOCIU 0OYUAIOWUMCS PA3BUMD U NPOOEMOHCIMPUPOBAMb HABLIKU 8 obnacmu » |.

1.2. JlucummnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOI MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYarOMIUICS MOJDKEH 00JIafaTh CIEAYIOIIUMU

KOMIICTCHIOUAMHU HJIM UX YaCTIAMH. KOMHCTCHHI/II/I U MHAUKATOPbI UX OOCTHXKCHUSA IIPHUBCACHEI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma) Kon u HaumeHnoBanue Konx n HamMeHOBaHWE UHIMKATOPA
KOMTIETCHIINH KOMTIETCHIINH JOCTUKCHHS] KOMITETEHITUU
VYK-2.3.1 3HaTh BUZIBI PECYPCOB U
OTPaHUYEHUS ISl PEIICHUS TTOCTABICHHBIX
YK-2 Cnocoben p AP
OTIPEICIISATh K anat
P pyT VYK-2.V.1 ymeTs NpoBOAUTH aHAJIN3
3a7a4 B paMKax o
. MOCTaBJIEHHOM L1eTH U (POpMYIHpPOBAThH
MOCTaBIICHHOW 1IEH U
3aJ1a4d, KOTOPhIE HEOOXOIUMO PEIIUTD IS
BBIOMPATH
ee TOCTHKECHUS
ONTUMAJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbIABUTATH
CIOCO0BI UX . .
KOMITCTECHITHH aITbTEpHATHBHBIC BAPUAHTHI JCHCTBUH C
pENICHHUS, UCXOIS U3
o 1EJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOO0B
JEHCTBYIOIINX
peIIeHs 3a/1a4, B TOM YHUCIIE C TOMOIIIBIO
MIPABOBBIX HOPM,
U POBBIX CPENICTB
UMEIOIIUXCS
CCVDCOB I VYK-2.B.2 Braserh HaBbIKaMu BHIOOpA
beeyp . ONITUMAJIFHOTO CITOCO0a pENIeHUs 3a/1a4 ¢
OTpaHUYCHUH

Y4E€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U
OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSITh
€CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

OIIK-1.3.1 3HaTh OCHOBEI MaTEMaTHKH,
(U3HUKY, BEIYUCIUTEIBHON TEXHUKH U
MIPOrpaMMHUPOBAHHUS

OIIK-1.V.1 ymeTs pemars cTaHAapTHBIE
npo¢eCCHOHAIBHBIC 3a/1aYH C

MaTeMaTHYECKOTO0 MPUMEHEHHEM E€CTECTBEHHOHAYYHBIX U
O6menpodeccrnoHanbHbIE .
aHanmu3a u OOIIENH)KEHEPHBIX 3HAaHUH, METOJIOB
KOMITETEHINH
MOJIEIIUPOBAHMS, MaTEeMaTHYECKOT0 aHAJIN3a U
TEOPETUYECKOT0 U MO/JIJIMPOBAHUS
skcnepuMmeHTanbHoro | OIIK-1.B.1 umeTs HaBBIKM TEOPETUYECKOIO
UCCIICIOBaHUS B U 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHUS
npodeccuoHaIbLHON 00BEKTOB MPOQecCHOHATBHOM
JeSITEbHOCTH JESTeNbHOCTH
OIIK-8 Cnocoben OIIK-8.3.1 3HaTh METOIOJIOTHIO U
IPUMEHSTh OCHOBHBIE METO/Ibl MATEMaTHUECKOTO
Oo6menpodeccnoHanbHbIE
MaTeMaTHYeCKue MOJICIIMPOBAHUS, KJIacCCU(UKALINIO U

KOMIICTCHII N

MOJIENIH, METOIBI U
cpescTBa

YCJI0BUA ITIPUMCHCHU A MOI[eJ'ICI\/'I, OCHOBHBIC
MCTOABI U CPCACTBA ITPOCKTUPOBAHU A




POEKTUPOBAHUS MH(OPMALIMOHHBIX U

WH(OPMAIIMOHHBIX U | aBTOMATU3HPOBAHHBIX CHCTEM,
ABTOMATHU3UPOBAHHBIX | HHCTPYMEHTAJIbHBIE CPE/ICTBA

CUCTEM MOJEIIMPOBAHUS U IPOEKTUPOBAHUS
WH(POPMAITMOHHBIX U
aBTOMATU3HPOBAHHBIX CHCTEM

OIIK-8.Y.1 yMeTh NpUMEHSThH HA MPAKTUKE
MaTeMaTU4eCKUe MOJIEIN, METOIbI U
CpEeICTBa MPOEKTUPOBAHUSA U
aBTOMATHU3aIlMU CUCTEM Ha MPAKTUKE

2. Mecto muctuIuinHb B cTpykType OIT
Jucuunnuna He Oa3upyeTcs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMHU INPU
U3y4EHHUH B BY3€ KaKUX JIUOO0 AUCLUIUINH.
3HaHus, MMOIYYEHHbIE IPU W3YyYEHUU MaTepuaia JTaHHOW JIHCLMIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIONB3YIOTCS IPU U3YUYEHUU APYIUX JUCLUIUINH!
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI
paboTHI 10 AUCHHUTUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHBI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHoOM paboTh Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (4ac)
M3 Hux uacoe npakmuyeckoil n0020moeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuu (JI), (gac) 34 34

?paK)TquCKHe/ceMHHapCKHe 3anarua  (I13), 34 34

qac

naboparopusie padbots (JIP), (dac)

KypcoBoii mpoekt (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amed (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM 1 BUIaM 3aHITHIA.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. KoMmrekcHbie uncia u 6 8 12
MAaTpPHUIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 6 9 12
ypaBHEHUI
Paszen 3. Jluneiinsle mpocTpaHcTBa 5 0 12
Pasnen 4. Bektopsl 6 8 10
Pasnen 5. Ipsmas Ha IUIOCKOCTH 4 4 10
Pasnen 6. IIpsmast ¥ IJIOCKOCTH B 4 5 10
MPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
Hroro B cemecTpe: 34 34 76
Hroro: 34 34 0 0 76
[IpakTueckass MOATOTOBKA 3aKJIIOYAeTCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien

popeCCHOHATILHOMN 1A TEITLHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HasBanue u copepxanue pa3enoB U TeM JEKIIMOHHbBIX 3aHATUN

1.

[TonsiTue KOMIUIEKCHOTO yucia. JleicTBUSI Hall KOMIUIEKCHBIMU YHCIIAMHU B
anrebpamveckoii (opme. JleicTBUs HAI KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILIEKCHOT0 Yncia. (2 yaca)

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXEHUE MaTpuI]. MHOTOUYJICHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Perenue npocreimmx
MATPUYHBIX YpaBHEHUWA. MaTpUyHBII METON PpEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Meroa Kpamepa. Meron I'aycca. (2 yaca)

CoOcTBeHHBIE YHWCIa W COOCTBEHHBIC BEKTOPHI KBAApPATHBIX MATPHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpuIl (2 yaca)

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpa3zoBanus. (5 4acoB)

I'eomerpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JIunelnble onepanuu
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
Cucrembl KOOPIMHAT HA MJIOCKOCTH M B MPOCTpaHCTBE (4 yaca)

CkansipHOe TIpOM3BE/ICHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BEICHUE BEKTOPOB. (2 yaca)

YpaBHeHUsI NPAMON Ha TJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPAaBHEHMI




npsiMoii. (2 Jaca)

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
iockocTu. PaccrosiHue Mexay napajuieIbHbIMU MPSIMBIMU. (2 yaca)

6. YpaBHEHMsI ITIOCKOCTHU. 3aaHKe PSIMON B TPOCTPAHCTBE. (2 yaca)

Yron Mexy INIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny nmapamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KanoHndeckne ypaBHEHUs KpUBOI BTOporo nopsiaka (3 gaca)

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne
DopMBITPAKTH N
No . Tpynoem- | mpakTU4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpudeckas
¢dbopMa KOMIUIEKCHOTO YHCIIa.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
4yiCcIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOM hopme
3. JIuHeliHble onepannuy Hax Pemenne
MaTpPULIAMHU. 3a1aqy 4 1
TpaHcriOHMpPOBaHKUE MATPULL.
YMHOKEHUE MATPHI]
4. | BpluncieHue onpeneIuTenci. Pemenne
O6parnas matpura. Pemenne 3a1a4 3 2
MaTpUYHBIX YPABHCHUM.
5. Matpuusblii METO, peLICHUS Pewmenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 3 2
Meton Kpamepa
6. Meron I'aycca Pemenne 3 9
3a1a4
7. PaznoxeHue BEKTOPOB 10 Pemenue
0azucy. Beruucnenmne 3aga4
KOOPJHMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe mpou3BeCHNE Pemenune 5 4
BEKTOPOB 3azaqy
9. BekropHoe u cMenanHoe Pemenne 4 4
MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy




11. 3ajaun Ha TIPSMYIO Ha Pemenue 2 5
TUIOCKOCTH 3ajau
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aja4
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYJOEMKOCTb ITPUBEICHBI B TabIuUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanue 1abopaTopHbIX paboT PyA - | TP pas
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCcs
Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B TAOIHIIC 7.

Tabnuna 7 — Bunibl caMocToaTeIpHOM paboThl U €€ TPYJO0EMKOCTh

Bun camocTosiTenpHOM pabOThHI Bcero, vac Cemectp 1, Hac
1 2 3
W3yuenne TeopeTudecKoro Marepuaia
20 20
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIeMmy KOHTPOJIO 16 16
ycneBaemoctu (TKY)
Jlomaruee 3amanue (/13) 20 20
Kontponbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K IPOMEKYTOUYHOH aTTECTAL[UU 20 20
(IA)
Bcero: 76 76

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl [0 TUCHUILIHHE (MOYIIIO)
VY4ebHO-MEeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN




[lepeuyeHb neyaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuIIe 8.
Ta6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3TaHUN

KommyectBo
SK3EMIUISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bbexnemuriesa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. MaremaTtuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoid reoMeTpuu 1 OBC Jlanp
m/book/58162 JIMHENRHOMN anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]
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2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
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om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
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/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.
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JIuneiinas anreOpa v aHATUTHIECKAs TEOMETPHS:

de/436467 yueOHuK U npakTukyM i By3oB / E. I'. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
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7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS IUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUii opTas
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHb TPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOIiecca 10 AUCIUTUTHHE.
[lepedyeHpb UCIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadbnure 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OeCIieueHUs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALTMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlanun

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayiuTopus



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

2 | Aynuropus i MPaAaKTUYECKUX 3aHATHH

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILIINHE MPUBEeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI
Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI  YHUBEpPCHUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JONIOJHHUTEIHHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4uTCHO»

— 00y4arouuiicst TREpIO YCBOMI IMPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHATUH.

<«XOPOLLIOY
«GAuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZI0BJIETBOPUTEIIBHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTCHO»




10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK UHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rnpecTaBieHsl B Tadnuue 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa

Kon
WHJMKATOpa

3amanue 1.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 2.
1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3allUCH BBIYMUCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYITE.

3amanue 3.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 — 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3amanue 4.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK POU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.

VK-2.V.1
OIIK-1.V.1
OIIK-1.B.1




3amanue 5.
1) BblHUCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopme 3amucu MOXKET OBITh BBIYHCIICHO 10
MMpaBuJly BbIYUCIICHUA TMPOUIBCACHHUSA MHOTI'OYJICHOB» OtBeT

apryMEeHTUPYUTE.

3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

2) BepHo nm yrtBepkaeHue: «Jlns BBIYHCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHpYHTE.

OIIK-1.B.1

3amaunue.

1) BbuucIuThH JacTHOE KOMIUIEKCHBIX qucel B
TPUTOHOMETPHUYECKOU (hOopMe 3aInCH.

Z, 10(005% + i sin g)

Z 5(005‘% + i zin g)

2) Bepuo nau yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJIS JEIUMOr0 Ha MOAY/b JAeTUTEIs
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBer
obocHyiiTe.

OIIK-1.B.1

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast
BUIl z=|z|-(cos@Q+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

VK-2.3.1

Pe3yanaT KaKOﬁ OHGpaI_II/II/I Had KOMIIJICKCHBIMHU YU CJIaMH MOXKET
OBITH 3aIIMCaH B BHUE

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

VK-2.3.1

PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIAMHA MOKET
OBITB 3amHcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSiN(@1-¢2)) ?

VYK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:
vﬁ 1 T
Z=?+: 3= 1[6056

Haiinnre 12-10 creneHs yucia Z

3 3 ?r
+i smg)

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




2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? OO0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOU hopMax:

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 cTeneHs uncia Z

2) Kakyio ¢popmy 3amucu drcia Bbl Hcmoib3oBanu? O0ocHyiTe
CBOI1 BBIOOD

Samanue 1.
1) Haiitu matpuiyy C = 44 + 3B*, rae
2 -2
10 2y,
(43 2e=( 3)
2) Bribepute u3 crrcka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

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

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rae

2 -2
1 4 2
A= B=|—
(_1 3 _4) ( 31 : 3>
2. Bribepute u3 cnucka nuppoBbie CPeACTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI U1 pEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3Bf, rae
2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

VYK-2.3.1
VK-2.V.3
OIIK-8.3.1




3ananue 4.
1. Haiitu matpuity C = 34 — 5B*, rie

1 -2
1 0 2
A= B=|-—
(_2 3 _3) ( 31 —33>

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 5.

1. Haiitu matpuny C = 44 + 3BY, rae

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

3 -3

2. BriGepure u3 criucka uQpoBble CpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynapTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anummuTe pe3yibTaT ASHCTBUI HaJ MaTpULIAMH

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpomomxute hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1
OIIK-1.3.1

10.

3amanue 1.
1) Haiitu npousBenenue Matpuil A = B, rie

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure u3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peIeHus JaHHOU 3aaaun. OOOCHYHTE
BbIOOp M (pOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

OIIK-1.V.1
VK-2.V.3
OIIK-8.3.1




3ananue 2.
1) Haiitu npousBenenue matpunl A = B, rie

L 4 3
A:(g 32 03)5':(1 —2)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOM 3a1a4H.

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

3ananue 3.
1) Haiitu npousBenenue Matpuil A = B, rie

G De(s )

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.

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

3amaunue 4.
1) Haiitu npousBenenue Matpuil A = B, rae
4 5

0 -2 -3
a=( B = (1 —3)

2 —4 0 ) 3 0
2) BriGepuTte u3 crucka nudpoBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI JUTsI PeIICHHs JAHHOM 3a/1auu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haittu npoussenenne matpuu A + B, 111€
2 3
a=(7 0D B:(l —2)
2 0
2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
IPUMEHEHBI JUIsl pEIICHUs JaHHOM 3a1a4n.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica




Samanue 1. VK-2.V.1
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI OIIK-1.V.1
2 5
-3 7
2) OO6ocHyiTE KaK BEIYHCIUTD OMPEACIUTENb BTOPOTO HOPSAKA.
3ananue 2.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
P
4 -5
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSAKA.
3ananue 3.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI
1 —3|
11. |5 8
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSIKA.
3amanue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
7 4 |
|—14 —8
2) OOocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSAKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2|
|10 3
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO HOPSAKA.
YK-2.V.1
1 2 -1
3ananue: naHa Matpuna {3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1 Ay
12.
2. Ap
3. Az
4. AZS
5. Az




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-1.3.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop umces, cped KOTOPIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?
ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
-1 2 -7 —4 OIIK-1.V¥.1
a=( B=
—2 5) —17 —9)
3ananue 2. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie
16. _ (—1 3 _ (—10 -7
A= B =
2 —4) 14 12)
3ananue 4. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
1 -2 9 6
a=( B=
3 —7) 29 19)
3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
17 KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakue MeTozp! pereHus: CHCTEM JTMHEWHBIX alnre0pandeckux YK-2.3.1
18. i ? -
ypaBHEHUI BaM U3BECTHBI OIIK-1.3.1
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHHUH. Kakoll METO peleH sl CUCTEMBI TMHENHBIX YK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eclid

OIPEAEINTEND MaTPULIBI CUCTEMBI PAaBEH HYJIO?




CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1
JVHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHENHBIX VK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
5 IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI OIIK-1.3.1
L. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaXK7asi TOUKa Ha MJIOCKOCTH OIpeAeseTCs IByMs YHCIaMH -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
5 IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
3. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
5 UYrto Takoe BeKTOp? YK-2.3.1
4. OIK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayallo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?
I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1
26. BEKTOPOB?
I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
27. BCKTOPOB @ U b , €ClTi U3BECTHBI KOOPJANHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)
I[To xakoii popmMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHHI NX KOOPAMHATHI B IEKAPTOBOW CUCTEME
28. koopauHart (X, Y, z)?
29 ITo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
' MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMOA? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHUE mpsiMoM mnpoxoxasmed uepe3 | OIIK-1.V.1
. L oxt2 y—9
TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
21 K03 urmeHTOM

3amanue 2. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIALIEH uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYJIIPHON IPsIMOi
—4x —5y+14=0.

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Kod(purmeHToM




3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Koa(urmeHTOM

TouKy M (—1, —3) 1 napasuiesbHON IPsAMOM

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASAIIEH uepes
Touky M (1, —1) 1 nepneHaANKYJIApHOU IpsMOil y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMON MPOXOASIIEH uepes
. Lx+1 y—6

TOuKy M (3,1) u nepneHauKyIspHON MpsIMOi — =

OtBer 3amMcarb B BHJE YPAaBHEHHMS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MIJIOCKOCTh B AEKapTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, 2)? OIIK-1.3.1

Chopmynupyiite  HeoOxoammoe W gocratouHoe  ycioBue | OIIK-1.3.1
33. NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HMEKOINAs HAMPABISIOMNANA BEKTOP C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM OMUCHIBAETCS TIpsiMasi, TPOXOSINAst uepe3 IBe OIIK-1.3.1
35. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3oM MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
36. MJIOCKOCTEH?

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH yroJl MEXKIY OIIK-1.3.1
3r. NPSAMBIMH?

Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTel OIIK-1.3.1

HarpasJsroIero Bekropa npsmoit (I,m,n)/
38. C moMoripIo Kakoi GopMysIbl MOKHO HAMTH YTOJl MEXITY MPSIMOUN 1

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHWYECKOE YpaBHEHUE AJUTUIICA. OIIK-1.3.1
41. Hanumure kaHoHMYECKOe YpaBHEHUE TUIIEPOOPBI. OIIK-1.3.1




42. Hamnummre kaHOHUYECKOe ypaBHEHUE TTapaOoITbl. OIIK-1.3.1
Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee OIIK-8.V.1
OosbIIol HA0Op MaTeMaTHYeCKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY
KOMIThIOTEPHOU anreOphl,

43.

Uto 03HayaeT 3anuch B 3TON MporpaMmme?
m = {{1,2},{3,4)
Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIee OIIK-8.V.1
Oosb1ol HAO0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,
44,
Kaxk OyzaeT BeITJIAI€Th MaTpUIlA (; i) B mannon
nporpamme?
Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee OIIK-8.B.1
Oosb1I0l HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

45 3anummTe pe3ysbTaT BRINOJTHEHUs: Komanasl Det[m],

rae m = {{2,2},{3,4}}.

UYro BeIUMCIISIETCS B JaHHOM ciydae? Kakue orpaHndyeHus

HaJIOX)KEHBI HA 3TY ONEPaIUIo?

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAOIICe OIIK-8.B.1
00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY

KOMITBIOTEPHOH anreopHl,

3anuimre PE3YJIbTAT BBIIIOJIHCHNA KOMaHAbI

46. | MatrixRank[m],

rae m = {{2,2},(3,4}}.
YT0 BBIYUCIISICTCS B JaHHOM cnyqae? Kakue OI'paHHUYCHHA
HAJIOXKEHBI Ha 3Ty OIepanui?
Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe OIIK-8.B.1
00JIb1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CHCTEMY
KOMITBIOTEPHOH anreopHl,
3anuimre PE3YJIbTAT BBIIIOJIHCHNA KOMaHAbI
47. | MatrixRank[m],

rae m = {{2,1},{8,4}}
UYro BeIUMCIISIETCS B JaHHOM ciydae? Kakue orpaHnyeHus
HaJIOX)KEHBI HA 3TY ONEPaIUIo?

Ta6muma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnure 16.
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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
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[lepeuenp BonpocoB (3agay) it 3auera / nud . 3auera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpeJICTaBICHHI B Ta0wmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOHM paOOTHI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Ne mi/m .
KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE TIPEyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTallMd B BHJE TECTUPOBAHUS

MpeICTaBJICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne ITpuMepHBIi epeueHb BOIIPOCOB JJISI TECTOB Kon
/1 PHMEP p P g WHJIMKaTOpa
TunoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1

2)  -ap;
(A1 Qi
A_(a21 azz)' 3
) any
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHoO. ..
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 3.32
CYIIECTBYIOT y
MaTpHI. ... 0 0 ap
2) D 0 323
0 0 dzz
a1 apz 4ap3
3) ( 0 az; az
0 0 dsz3
@17 Q3 Qg3
4) (au (CF! ‘123)
0 0 0
3 | Kakum meromom moxuo | 1) I'. Kpamepa VYK-2.3.1
peumTh CUCTEMY, 2) K. . Taycca
ONpeAeIUTENb, OCHOBHOM




MaTpHILbl KOTOPOH paBeH

3)

C TIOMOUIbIO OOPATHON MaTPULIBI

HYITIO
4 4)  moObIM CIIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOTJa U TOJBKO TOTJ HT MaTPHIIbl CUCTEMBI paBEH
orja OJIbKO TOrha, | 2 aHT Ma cHucTe aBe
KOTJa. .. paHTy paclIMpEeHHON MaTPUIIBI
CHCTEMBI
3) panr pasen 0
4)  panr pasen |
=
Jlist BekTopoB d u b 1) BEeKTOpPHI HEPICHANKYIISPHEI VK-2.V.1
BBIIIOJIHSFOTCS. YCIOBHS: 2) BEKTOpHI MapajIeIbHbI OIIK-1.3.1
3) BEKTOpBI MapauieIbHbBI U HE MOTYT
by by, b, JIe)KaTh Ha OTHOW MPSAMOi
Ax Ay Qg 4) BeKTOpHI JIeXKAT HA OJHOW MPSIMOi
rorza.... WJIY TTapaJijieIbHbI
BekropHoe 1) xomnuHeapHo#t  miockoctH, B | YK-2.3.1
MIPOU3BEIEHHE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
d u b — 10 BEKTOD. .. BCKTOpa
2)  TEepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOH JIexar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4)  coBmamarOUIMii C OJHUM U3

MEPCMHOKACMBIX BEKTOPOB




7 | PaccrositHME OT TOYKH 110 l) |Axg+Byg+C| VK-2.3.1
TIJIOCKOCTH MOYHO VAZ+B2VAZ+C? OIIK-1.3.1
BBIYHCIIUTH 1o 2) A;-A,+B B, +C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|
VA*+B?+(?
4) |Am+Bn+Cp|
VAS+BE+C =/ m +n +p

8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa .

4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  symmmcom
TUIOCKOCTH eCTh
BEJIUYMHA ITOCTOSHHAS,
Ha3bIBACTCH. ..

9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4

3 2 4
A(—1;2;4),
NEPIEHIUKYIIPHO 3) x-1 _y-2 _z—4
-3 -2 -4
MIJIOCKOCTH
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4

10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEHHBIX  ypaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca

x+}’+Z:—2 3) X:0,y:-1,Z:2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2




11 | Beluuciuts -1 —6 VK-2.V.1
D (5 %)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy YK-2.V.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'I.Y.I
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJIAIICH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBHTbH Yoy xE
no ¢opmyse... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
PHEHHKYIIp — -5 -
IUTOCKOCTH
5 x+1  y+2  z+4
3x-2y-4z+1=0 3 5 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0

21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’

x+y+z=2 3) x=0, y:1, =2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
22 | Bpluuciautb YK-2.3.1
-1 -1y 4 -2 7 1 OIIK-1.3.1
G )G 2) v (5
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)

23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1

MPUHAJICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (23)
4) (=2;1)

24 | Ilpsimassy = —-2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOYKUTETBHBIM 3) arctg(-2)

HanpaBieHueM ocu OX 4) tg(2)
YIOJ o, paBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1+5
y=x+1y=5+3 OIIK-1.3.1
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a={—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | MokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




yucia Z = —i paBeH:

2)
3)
4)

Wolfram Mathematica-
POrpaMMHOE
obecneuenue,
BKJIFOYArOIIee OOJIBIION
HabOp MaTeMaTUYECKHUX
GbyHKIUI B TOM 4nce
CHUCTEMY KOMITbIOTEPHOU
anredpsl,

YTo 03HaYaAET 3aIUCh
B 3TOU mporpamme?

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

=

OIIK-8.Y.1
OIIK-8.3.1

Wolfram Mathematica-
POrpaMMHOE
obecneuenue,
BKJIFOYArOIIee OOJIBIION
HabOp MaTeMaTUYECKHUX
GbyHKIUI B TOM "HCcIe
CHUCTEMY KOMITbIOTEPHOU
anreopsl,

UYemy paseH
pe3yJbTar
BEITTOJTHEHHSI
komanael Det[m],
rae

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

A W o

OIIK-8.Y.1
OIIK-8.3.1

Wolfram Mathematica-
MPOrpaMMHOE
obecneuenue,
BKJTIOUatoIee O0JIbIIOMI
HabOp MaTeMaTUYECKHUX
GbyHKIUI B TOM "HcIe
CHUCTEMY KOMITbIOTEPHOU
anreopsl,

3anuIunTe pe3ynbTar

BBITIOJTHCHHUA

> wo npoPE

OIIK-8.Y.1
OIIK-8.3.1



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

KOMAaH/IbI
MatrixRank[m],

rac

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

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBJICHBI B TaOmIe 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXcsl 10 OCBOCHUIO UCHUIUINHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIEHO Ha (POPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUHM U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TpPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYHUCICHUH; HCHOIB30BAHUS
MaTeMaTHKU JUIsl PELIeHUs] KOHKPETHBIX 3a/ad, OOECIeYeHHE OCHOBBI JUIsl NMPUMEHEHMS
MaTeMaTHYeCKUX METO/I0B HCCIIEN0BAHMNS, MOJIETUPOBaHUS, IIPOEKTUPOBAaHMS,
ONHUPAIOLIYIOCS Ha [JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIpPAlOT BCe OONBIIYIO poOib B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OcCHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MAaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTYYHUTh BCIO MH(POPMALMIO IO TEME, 3 B OCBOCHUU
¢GbyHIaMEHTAIBHBIX TPOOJIEeM JUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METO10JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JIeKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHusA, €€ HpoOJeMbl, JaeT IEebHOE HPEJCTaBICHHUE O
JUCLUILIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTUMH JUCLUILIMHAMMU.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00yYalOUIMMUCS JIGKIIMOHHOTO MaTepuaa;

— IIOJIy4YE€HUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHUW, YPOBECHBb
KOTOPBIX ONPENENISECTCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThI COBMECTHO C IPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBIIIUICHHUS.

— TOSABJICHME HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYCHUE 3HAHUU O COBPEMECHHOM YPOBHE DAa3BUTUS HAyKHM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMDKaMIINE TOMbI;




— HAy4YUTHCS METOIUYECKU o0OpabarhiBaTh MaTepuan (BBLACISATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IWYHBIX
(bopmMyIHpOBKax);

— TOJy4YeHHEe TOYHOTO TIOHUMAaHHUSI BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIBHBIX TEMATHK 110 JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Y4eOHOTO
mpouecca, 3akjiloYarolieiics B BBIIOJHEHUH OOYYaIOUUMHUCS TOJ  PYKOBOJACTBOM
npernoiaBaTeNsi KOMIUIEKCa Y4YeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHMH M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HAaBBIKOB MTPAKTUYECKOU ACSITELHOCTH 110 H3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJieHHe, pacluIMpeHHe M JeTauu3als 3HAHWA NpH peIIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH  MBIILICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMHU WU METOJAMKAMH HM3yYeHHUs KOHKPETHOM yueOHOil
TV CLUTIIINHBI;

— BbIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUSI MOJYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3aJIaHUM;

— olecrieyeHne palMoOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHOU (opM
oOy4eHHUS.

@yHKIUY IPAKTUYECKUX 3aHATHH:

— II03HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHHUNA M0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
U3Y4EHHOI'O TEOPETHUUECKOI0 MaTepUaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MENbI0 NOJy4yeHHWE HOBOM uHpopmanuu Ha
OCHOBE (OpMaTM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH  HMHpOpPMALUMU  IyTEeM
CaMOCTOSITENTbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B COOTBETCTBUHM CO
cneuu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOW MUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3a]ad4, 3aHsATUS [0
MOJIETTMPOBAHUIO  PEaJbHBIX YCIOBUM, [€IOBBIE WUIPbI, HUIPOBOE IPOEKTHUPOBAHHUE,
MMUTAIMOHHbIE 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0oBas



yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHE YIPAKHEHUH, pEIIeHnEe TUIOBBIX 33/ad,
peleHre CUTYallMOHHBIX 3a]1a4 U JIpyroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaXXHO JIOCTHKEHHE OOILEeH 1IN TUCIUIIIMHBI.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpenojaBaTels
IPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT ycJIOBHE 3a7auydl M IpeJJiaraeT CTYIACHTaM CaMOCTOSTENBHO
peLuTh 3aJady, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYIEHTOM Ha JeKIUH. CTyAeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae ecinu CTYAGHT NPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTy#eHT pemiaer 3aiady ¢ MOMOIIBIO IIpenoiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0ajuIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIAeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus Ui OOYYAIOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz¢e BBIMOTHEHUS CaMOCTOSTENHHOM padOThI, 00YJAFOIITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelisi, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi Mo 3a04HOU (opme 0O0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJTIOYATh B C€0s1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMH MPHOOpETaeMbIX 3HAHUWM, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroandeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00yUaIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIMIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuXcsl, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPA C IIeJIbI0 OLIEHUBAHMSI XOJa OCBOCHUS
JTUCIUTITUHBL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUYECKHil ompoc (mepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHON  arrecTani (IpH  HUCIOJB30BaHUU  OANbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMSI, KKIBIH BUJ KOHTPOJIA OLEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[IpomexxyTounass — aTrectanust OOyYaloIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3ylbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JAJS pElleHUs MPAKTUYECKUX 3ajad. DK3aMEH, KakK MpaBUIIO,
IIPOBOJUTCS B NEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHOM OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM IPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
COoOTBETCTBUU C TpeOoBanusmu [lonmoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MPOMEXYTOUHOW aTTecTtanuu cryaeHToB I'YAII, obydarommxcs Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




