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Coaepxanune

Llens OCBOCHUS TUCIIATLIHHEI

[lepeuens MIaHUPYEMBIX Pe3yIETaTOB 00YYEHHUS 10 AUCIUILIMHE, COOTHECEHHBIX C
TUTAaHUPYEMBIMH Pe3y/IbTaTaMi OCBOCHHUS 00pa30BaTEeNbHOM IPOrPaMMBI

Mecto nucnunmuesl B ctpykrype OITOIT Gakanaspuara

OO6BeM THCLHUIIMHEI B 3a4€THRIX SIUMHHUIIAX C YKa3aHHUEM KOJIHYECTBA
aKaJlEMUYECKHMX 9acOB, BBIICIEHHBIX HAa KOHTAKTHYIO paboTy o0ydaromuxcs ¢
npenoaasareiieM (110 THIIaM y4eOHBIX 3aHATHH) H Ha CaMOCTOSTEBHYIO

paboty obygaromuxcst

ConepixaHye TUCIHIIIMHEL CTPYKTYPHPOBAHHOE 110 pa3fieiaM ¢ yKa3aHHeM
OTBEAEHHOrO Ha HUX KOJIMYECTBA aKaJJEMHYECKUX YacOB U TUIIOB YUeOHBIX
3aHATUN

Paznensl NUCHUIUTMEE] ¥ TPYIOEMKOCTE IO THIIaM YYeOHBIX 3aHATUH U paboTe
obyuaromuxcs (B akaIeMHUYECKHUX Yacax)

Ounas dpopma 0OyueHwus

3aounas popma obydeHus

Ouno-3a04nas popma obydeHHs

Conepxanne ITMCUHUILINHEBL, CTPYKTYPHPOBaHHOE 10 pa3ieiam

ConeprxaHue JEKIMOHHBIX 3aHATHR

Conepxanune 1a60paTOPHBIX 3aHATHN

Conepxanue MpaKTHYECKUX 3aHITHN

[Tepeuens yueOHO-METOMHYECKOTO 00ECTIEUEHUS IS CAMOCTOSTENBHON paGoTh
00y9arOImUXCs IO TUCLHIUTHHE

TeMBI KOHTPONBHBIX paboT

TeMBI KypcOBBIX IIPOEKTOB/KYPCOBBIX paGoT

Metoauueckue ykazaHus It 00Y9aroIiXCs 10 OCBOSHHUIO JUCIUILIHHEL
O6pasoBaTenbHbIE TEXHOIOTHH

YuebHo-MeToanYecKoe U HHGOPMAIIMOHHOE 00ECTIEYEHHE UCIIUITITHHE]
[IepeueHs OCHOBHOM M JIOTIIONHUTENBHON YUeOHOM MUTEpaTyphl, HEOOXOMUMOM [Ist
OCBOEHHS TUCIHILITHHEI

ITepedens HEOOXOMMMOTO JTHLEH3HOHHOTO U CBOGOIHO PaCIIPOCTPAHAEMOTO
IPOrpaMMHOr0 0OeCIIEYEHH s, B TOM YHCIIE U OT€YECTBEHHOIO IPOU3BOICTBA,
UCIIOJIB3YEMOTO TIPH OCYLIECTBIIEHHH 00pa30BaTeIbHOIO Npoliecca M0 JUCIUILINHE
IlepedeHs cOBpeMEHHBIX MTPO(ECCHOHANBHBIX 0a3 TaHHBIX W HHGOPMALUOHHO-
CIIPaBOYHBIX CHCTEM, JOCTYIIHBIX IPA OCBOCHHH JUCLUILINHEL

Omnuncanne MaTepuanbHO-TEXHHYECKOH 6a3bl, HEOOXOMMMOM ISl OCYIIECTBICHUS
00pa30BaTeNbHOrO Ipoliecca 10 TUCIUTLIHHE

OcobennocTy OpraHu3alMy oOOydYeHHS 10 [OucCHAIIMHE «Marematukay s

HHBaIIHZIOB H JIMI] C OTPAaHHYCHHBIMH BO3MOXHOCTAMH 3JOPOBbS

Crp.
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1. Iesib ocBOEHHS THCIHIIHHBI

Henpio ocBoeHms jucrumuanbl  «Maremarukay — SBIACTCA (dopMHEpOBaHie
KOMIeTeHImi  o0ydarommxcs B COOTBETCTBUHM € tpeboBanusaMu  DenepanbHOro
rOCYIaPCTBEHHOr0 0OPa30BaTENBHOr0 CTaHAAPTa BBICIIETO o6pasoBaHus 10 HANIPABICHAIO
noxroToBkE 07.03.02 «PeKOHCTPYKIAS 1 PecTaBpalys apXUTEKTyPHOTO HACTCHAY.

2. Ilepedens NJIAHAPYEMBIX  Pe3yJIbTATOB ofyueHuss [0  JUCHMILIHHE
«MaTeMaTHKa», COOTHECEHHBIX ¢  IUIAHAPYeMbIMH  Pe3yJbTaTaMH  OCBOCHHH
06pa30BaTeJbHOH NPOrpaMMbl

B pesyromame 0CE0EHUSL OUCYUNTUHbL obyuaowuiicss 00NDICeH 0671a0emb cneoyrouyen
KoMnemeHyuetl:

OIIK-4 — crnocoGeH IPEMEHSTh METONMKH ONPEIEeHHs TEXHWICCKHX NapaMeTpoB
IIPOEKTUPYEMBIX OOBEKTOB.

B pesyabpTaTe OCBOGHHS JHCHHUILIHHDI ofyuaromuiics O/IKEH OBJA/IETH
CIIeAYIOIEMHE Pe3yIbTaTaMi 00y IeHHUS 10 AHCHUILIHHE:

ymeeT:
- TPOBOJUTH PACYET TEXHUYECKHX NapaMeTpoOB o6nextoB (OITK-4.1.);

3HAeT:
- METOJHKY IPOBEICHHAS PACIETOB TEXHUIECKUX IIapaMeTpPOB o6nexroB (OITK-4.2.).

3. Mecro nucnuniuasl B crpykrype OIIOII 6axanaspuara

IMucnummea 51.0.4.07 «MartemaTikay peanru3yeTcs B paMKax Bioka 1 «JIACIIUIIIHHED
0Bs3aTebHON 9aCTH, MUKITA MUCIAIUIHE «OOMEenKEHSPHBII.

TlucnuruiEa 6asupyeTcs Ha pe3yJibTarax 00ydeHwus, NOJMYHCHHBIX B pamkax U3YYCHHUS
CIeYIOMKX JUCIUILIMH: «MaremaTukay, «VIH(bOpMaTHKaY, H3Y4aEMBIX B CPEJHEH MIKOJIE.



4. OfpeM NUCHUILIAHBI B 334€THHIX eJHHHIAX C YKA3aHHEM KOJHIeCTBA
aKaJeMIYecKAX 4YAacOoB, BBIJEJEHHBIX HA KOHTAKTHYIO pabory ofy4aomuxcs ¢
npenoaasaTejeM (M0 THOAM y4yefHBIX 3aHATHI) H Ha CAMOCTOSTEJBHYIO paboTty

o0y4aomuxcs

®opma 00yueHHus

Oyuas

1

2

TIJYH.OCMKOCTB B 3aYE€THBIX €NHHHIIAX:

1 cemecTp — 2 3.€..
Bcero - 2 3.e.

Jlexuu (JI)

1 cemectp — 18 yacos;
Beero - 18 wacos

JIa6oparopssle 3ausaTHs (JI3)

YUeOHbIM NIAHOM
He npegycmompensl

IIpaxtraeckue 3aasaTud (I13)

1 cemecTp — 16 9acos;
Beero - 16 yacos

CawmocrostensHas pabota (CP)

1 cemectp — 38 9acoB;
Beero - 38 gacos

®opmMa TEeKyIIero KOHTPOJIs:

KonTtpossHas paboTa

YUeOHbIM NIAHOM
He npedyCMOmpeHbl

®opma NPOMEKYTOUHOH aTTeCTAMH:

3OK3aMeH

YueOHbIM NIAHOM
He npedycmompenr

3auer

cemecTp — 1

3aueT ¢ OLIEHKOH

yuebHbIM NIAHOM
He npeogycmompen

KypcoBas pabora

yueOHbIM NIAHOM
He npedycmMompeHa

KypcoBoii IpoeKT

VUeOHbIM NIAHOM
He npeoycmMompeHr
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3.2. Copepxanue AUCHHILTHHEL, CTPYKTYDHPOBAHHOE IO Pa3ieam

5.2.1. Conepzanue JeKIHOHABIX 3aHATHI]

HanmenoBanue pasgena
AHCHHILTHHBI

Conep:ranne

1 2

3

Paznen 1.

' | BexTopHas u nmuHeiinas
anrebpa u ee
HPHUIIOKEHHS TIPY

PEKOHCTPYKIMHE U
pecTaBpanuu 00LEKTOBR

OCHOBHBIE MOHATHS BEKTOPHOTO AHANM3A U HX NPHUIIOKEHUS [IPH
PEKOHCTPYKIMY 1 pecTaBpaliuu 06bekToB. Omepayu Hajy BEKTOpamMu
B BecKkoOpAMHATHOM 1 KoopauHaTHOH popmax. ITousTue o 1 — MEpHOM
BEKTOpPHOM  npocTpancTse. KosuneapHOCTS, OPTOrOHANBHOCTE U
KOMILIaHAPHOCTE BEKTOPOB. [ToHATHE MaTpHuBI Kak COBOKYITHOCTH
BEKTOpOB npocTpancTea. Onepanuu Hajn Matpuuamu. Onpenenurenu
I, IIT nopsizxoe. I COMETPHYECKHE CMBICI omnpenenuTeneli. CHeTemb
JVHEHHBIX ypaBHEHHI. ANTOpPUTM pelieHHs cucTeMm JNHUHEHHBIX
anreOpauyecKuX ypaBHEHHET merogom Kpamepa. AnreGpauueckue
HOMONHEHHUSA.  AJIFOPUTM  HAXOXKIEHHS obpatHOil  MarpHEL.
Marpuunsiii  crnioco6 PCUICHUT CHCTeM JIMHEHHBIX ypaBHEHwH:.
Teopema o paBencrse Hymo omnpepenurens. I'eomerpuueckoe
0060CHOBaHNE TEOpeMEL.

Kpurepuit  enuncrsennoctu PeIICHHS CHCTEMBI ypaBHEHWMI
(teopema). Ilpsmoii u oOpatnsIif xon meroma I aycca. Teopema 06
S/ICMEHTAPHBIX  NPEOOpasoOBAHMAX, He MEHSFOLUX MPOCTPaHCTBa
PClIEHNHA, ¥ uX o6paruMocTH. Kpurepmu  cosmectmocty  u
HecoBmecTHOCTH. Teopema Kponekepa-Kanennu, Haxoxnenue
00paTHON MaTpUiLl MeTOTOM I'aycca.

Memoouxa nposedenus  pacuémoe IMeXHUu4eckux
napamempos  06vexmos.  Tlpencrapienue HECTKOCTHEIX |
HHCPLMOHHBIX XapaKTEePHCTHK NIPOCKTUPYEMBIX KOHCTPYKIUMH 3anuii
H COODYXEeHH#H B MaTpuyHOM BuAe. BazucHuit MHUHOP. DOpMyIHPOBKa
TCOPEMBI O paHre MaTpuus! (COBMANEHHE Tpex uucen). Jludelinas
3aBHCHMOCTE M HE3aBMCHMOCTH BEKTOPOB. Basmc NIPOCTPaHCTBA.
CoGetBennsle sHawenns u  coGeTseHHEIE BEKTOPEI  JTHHEHHOro
npeoOpazosanus. Beisox opmysist XapaKTePHCTUYECKOTO ypaBHEHHS.

Ckansapuoe npoussenenue BEKTOpOB. I'eomerpuueckoe u
anrebpaudeckoe  onpeneneHu. Kpurepuit  oproronansmocrn
BEKTOPOB. BekTopHO® npouseenenue BEKTOpOB. OpueHTanus
[UIOCKOCTH M  mpocTpaHCTBA. Brisox anrebpanyeckoil  hopmsl
BCKTODHOIO  MpOM3BENEHHS U3 reomeTpuyeckoid.  Kpurepuii
KOJUIMHCADHOCTH BEKTOPOB. CMemanHoe TNIPOU3BE/ICHHE BEKTOPOB.
Teopema 06 sxBuBaneHTHOCTH. Teopema o reomerpuueckom cmpicie
CMEIIaHHOro npousseaeHns. Kpurepuii KOMILTAHAPHOCTH BEKTOPOB.

Paznen 2.
ABanuTHYeckas
TEOMETPHS B
HCCIIeNOBaHUH
COBPEMEHHEBIX
ApXUTEKTYPHBIX OopM

Bapuaumer npumenenus memoduxy pacyémos mexnuveckux
napamempos 06vexmos B IpmIOKEHUIX AHAJIMTHYECKOH reoMeTpun
H B HCCENOBAHHAX  COBPEMEHHBIX ApXHTEKTYPHBIX  hopM.
Heonpenensemsie monsTus AHATUTHYECKOH TreOMeTpHH. YpaBHeHus
NpAMOM Ha IJIOCKOCTH. Hopmane u manpasnsromme BEKTOpA.
YpaBHeHHs mockocTH B TPOCTpaHCTBE. VpaBHeHHS mnpamMol B
NpocTpancTee.  Ommnc. KaHommueckoe u napaMeTpuvecKoe
YPaBHeHUA.  JIUpeKTpHCHI ¥ (oKanbHbIE pamuycel. I'mnmepbona.
Kanonuyeckoe u T1apAMETPHYECKOe ypaBHEHHS IHIEpGOILL. BeiBog
acumnToTel  runepGonsl.  CompsykeHHbIe runepGonel.  Iapa6ona.
KaHonuyeckoe  ypasnenme napabonel.  upekrprica napaborsr.
VpasHenne nosepxHOCTH BTOporo mopsnka. Ilumuanpuueckue
TIOBEPXHOCTH, Y KOTOPEIX 06pasyiomiue NapanniensHel OaHOM M3 oceii
koopaunar. Cdepa., Dmnauncoun, l'unep6onona: ommomonocTHe 1
ABYNONOCTHEIH. KoHudeckre moBepxHocTH BTOPOrO  MOpsKa.
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[Tapabonounsl: snnunTudeckue u runepbommyeckue. IToBepxHocTH
BpaLlEHHS.

5.2.2. Conep:xanue 1a60paTOPHBIX 3aHATHI

Vuebnowm nnanom ne npedycmompenui.

5.2.3. Coneprxanne NpaKTHIECKHUX 3aHATHI

3 Hanmenopanue
Ne Copepaanne
pasjaesa AHCHMIIHHBI

1 2 3

Bxoonoe mecmuposanue.

ITposedenue pacuémos mexnuyecku napamempog 06vexmos.
Ornepanuu Haj BekTOpamu B GecKOOpAMHATHON M KOOpAMHATHOI
¢opmax.  Ceoiicrsa KOJNIMHEAPHOCTH,  OPTOTOHAJIBHOCTH U
KOMIIaHAPHOCTH BEKTOPOB TPH OTIPE/IeTICHIH B3aUMHON OPHEHTALIMM
00BEKTOB MPOEKTHPOBAHHS.

OJIeMEHTApHBIE ONEpPalXK Haf marpuiamu. IlpousseneHne marpu,
Tpancnonuposanue npoussenenus Marpuu.

Boruucnenne  onpenemuteneit I, 1IN nopsankoe.  IIpaeuno
TPEYronbHuKa. Pemenuwe cucreM JHHEHHBIX anrebpanyecKux
ypaBHeHH# MeTonom Kpamepa.

AJITOpHTM pelnenHus o6paTHOM 3anaun CTPOUTEJIBHON MEXaHHKH IIpH

Pazpen 1.

BexropHas u mumeinag | CPPCACTCHHN JOJIrOBEYHOCTH 00BexToB TIPOEKTHPOBaHUA
P TOCPE/ICTBOM MOKUCKA OOpaTHOM MATPHLbI 715 MATPULEI CMEIIEHH I B

anrebpa u ee

Y3JIOBBIX TOYKaxX KapKaca IOJA AeWcTBHEM 0606LIeHHO HarpysKH.
TIPHIIOKCHHS IIPH Peerne cucteM HHEHHBIX ypaBHEHHH MATPHYHBIM CIOCOGOM.
PCKOHCTPYKIIMH H Peluenue cuctem uHelHEIX anreGpauueckux YPaBHEHUN METOIOM
pecTaBpaiuy 00beKTOB | INaycca. IpsiMoit u 0BpaTHEIi xon MeToxa [aycca.

Haxosxpaenue o6patHoii MaTprip: MeTomom Iaycca.

Onpenenenne  panra MaTpHULBl.  YCTaHOBJIEHHE  JIMHENHOI
HE3aBHCHMOCTH BEKTOPOB. Pasioxenue BekTopa no BekTopam Gasuca.
Onpenenenne ¢GopM coGCTBEHHBIX 1 BBIHYKICHHBIX Kosnebanui
OOBEKTOB  IPagOCTPOMTENBHOrO NIPOEKTHPOBAHUA  TTOCPEICTBOM
TOMCKa COOCTBEHHBIX 3HAYEHMI U COBCTBEHHBIX BEKTOPOB JIMHEHHOIo
NMpeobpa3oBanKs, 33JaHHOTO MaTPHLEH.

CkanspHoe u  BekTOpHOE NpOM3BECHUS  BEKTOPOB:  HX
anrebpanyeckas U reoMeTpuIecKas HHTEpPIIpEeTaLUs.

Cmemannoe npoussenenue BEKTOpOB: ero anrebpauyeckas wu
FE€OMETPUYECKas MHTePIPETALIUA.

Pacyém mexnuyeckux napavempoe obwvexmos.
YpaBHeHUS MPSMOM Ha IUIOCKOCTH. HopmaibHble U Hanpasisrolye
BeKTOpa. Paccrosnue ot Touku 1o npamoii. Baaumuoe pacnonokeHue

TPAMBIX.
Paspen 2. YpaBHeHus TNOCKOCTH W TpAMOM B mpocTpamctse. PaccTosmHue
AnayuTrgeckas MEXNY NBYMS IUTOCKOCTAMHU.
5 | reomerpus B Kanonwdeckue u mapamerpmueckue ypasnemus KPUBBIX BTOPOTO
" | mecnenosaruu nopsizka. IIocTpoerye KpHBEIX 110 3a1aHHBIM NapaMeTpam.
COBPEMEHHBIX IlpuBenenne ypasuenus Broporo mopsmka k KAHOHHYECKOMY BUY.

apXHTeKTypHBDc (I)OPM Orlpe,ueneHHe BHOa KpHBOﬁ H CC IapaMeTpoB.

VYpaBHeHus mnosepxHocTEH BTOporo nopsnka. Ilumusapuueckue
nosepxHocTH. Chepa. Dnmmnconn. umepGonoun: onHONONOCTHE 1
JABYIIOJIOCTHBIH,




IToctpoenne  KOHMYECKMX  MOBEpPXHOCTEH

BpaLIEHUs.

BTOpPOro
napabonounoB (MIMITHYECKUX U THIepOONMIEcKUX), OBEPXHOCTE

nopsaxa,

5.2.4. IlepedeHb y4eGHO-METOOUYECKOTO O00eCIIeYeHms M1 CaMOCTOATEIbHOM
paboThI 06y9arommxcs M0 JHCHMILINHE

Yue6uo-
Ne Haumenozanne Conepixanue MEeTOAHYECKOe
pasjzena THCHHILIHHLI i koo
1 2 3 4
IToaroToBka K NPaKTHYECKHMM 3aHATHAM 10 CIeYIOLIHM
Pazpen 1. Temam: «Onepauuu Hajq BEeKTOpPaMH. ONEpalUMH Haj
Bexropnas u Matpuuamu. Panr matpuipl. Bekropeoe mpocTpaHCTEO.
nuHeliHas anrebpa u | Basuc. JIuneiinas 3aBHCHMOCTE BeKkTOpOB. CoOCTBEHHEIE [1] - [6], [8]
1. CC NPUJIOKCHUA IPU | 3HAYEHHS U COOCTBEHHBIE BEKTOPEI MaTpHLel. JlnHelHoe [9]’ ’
PEKOHCTPYKILIUHK U IIPOCTPAHCTBON.
pecTaBpauHu Iogroroska nuceMenHOMy Ompocy.
00BEeKTOB IToAroToBKa K HTOrOBOMY TECTHPOBAHHIO.
[loaroToska Kk 3auery.
IToaroToBKka K MPakTHUECKMM 3aHATHAM IO CleIYIOIUM
i3 TeMaM:  «CkansipHOe, BEKTOPHOE M  CMEIIaHHOe
A TpousBe/ieHue BeKTOpoB. [lonspHas crucTema KOOpmMHar.
HaJIATHYecKas
E— IInockoets ¥ npsmas B mpoctpasctee. OGmas TeopHs
KpHUBBIX ~ BTOpPOro  mopsamka. KaHoHWueckoe  u
2 HCCIIeIOBaHHHM [1]1-[71,[10]
N12paMeTPHHECKOe  ypaBHeHHs. IIOBEpXHOCTH BTOpOro
COBPEMEHHBIX o
nopsiaka. Meron ceuenuiiy.
apXMTEKTYPHBIX I
hog OArOTOBKA K MUCBEMEHHOMY OIPOCY.
IToaroToBka k HTOrOBOMY TECTHPOBAHHIO.
TTonroToBka K 3ayery.
5.2.5. TemMbI KOHTPOJIBLHBIX paboT
Vuebuvim nnanom ne npeodycmompent
5.2.6. TeMBI KypCOBBIX MPOEKTOB/ KypcoBbIX pador
Yuebnvivm nuanom ne npedycmompensl
6. Meroongeckne YKazaHus Ui 00y9ai0MuXCs 110 0CBOSHHIO JHCIAILIHHEI
Opranusanus fesiTeILHOCTH CTYIeHTa
Jlexuns

B Xozne neKUMOHHBIX 3amATHI HEOGXOTEMO BeCTH KOHCIICKTHPOBaHHE Yy4eOHOro Marepuana,
obpawars BHUMaHHE Ha KaTErOpHH, hopMyTHpPOBKH, pacKpsIBarOmIHe COJICpXKaHHE TEX WM HHBIX
SBICHAN U IPOIIECCOB, HAYYHBIE BEIBOILI U [IPaKTHICCKHE peKoMeHnanun. HeoGxomumo 3amasars
TIPCTIONABATENIO  YTOYHAIOINAE BONPOCHI € LENBIO YSCHEHHS TEOPETHYCCKHX IOJIOKEHUH,
PaspeIICHHS CIIOPHBIX cHTyauu. Ilenecoo6pasHo HOGABIATE CBON KOHCIEKT JICKIMH, Jesasi B HeEM
COOTBETCTBYIOINUE  3aHCH W3  JIMTEPATYPHl, PEKOMEHIOBAHHOMN npenoxasareiieM u
IPENyCMOTPEHHOK y4eOHOM IporpaMmoi.

IIpakTHYeckoe 3anpsiTHE

Pabota ¢ komcmexTom Nexum#, MOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM, MPOCMOTP
PEKOMeHlyemol uTepatypsl. Oco60e BHUMARHE [IPH 3TOM HEOGXOMAMO 00paTHTh Ha comepKanHue
OCHOBHBIX TONOXCHUY U BEIBOZOB, OOBSCHEHHE SIBNEHHH H (akTos, YACHEHHE IPaKTHIECKOTO
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| IPHIIOKCHAS PACCMATPHBAEMBIX TEOPETHICCKAX BOIIPOCOB.

—

CamocrosTensHas paGora

AHCHOUIIIHHE MOKET BBITIOJTHATECS B INOMEMCHUIX I CaMOCTOSTEIFHOU paﬁom, 4 TakKxe

TIpeTojaBaTe)is.
CamocrosTensnas paGora B ayTATOPHOE BPEMS MOXKET BKITFOUATE:
— KOHCIEKTHPOBaHHE (COCTARIECHNE TE3WCOB) JICKIHH;
— PpeIIeHue 3a1a4;
— paborty co cupaBouHO 1 METOIHYECKOH JINTEPATYPOH;
~ YHacTue B TeCTHPOBAHUH H JIp.
CamocTosrensras paGora Bo BHCAYIUTOPHOE BPEMS MOYKET COCTOSTD H3:
— TOBTOPEHHS JIEKUHOHHOTO MaTepHaa;
~ TOATOTOBKH K NMPAKTHYECKAM 3aHATHSIM;
— HU3y4eHHUs y9eOHOM U Hay4HOM JIMTEPATYPEL;
— PCIICHHA 337124, BEIIAHHbIX HA IPAKTHYECKHX 3aHATHSX;
~ TOATOTOBKH K yCTHOMY ¥ IIHCEMEHHOMY OIpPOCY;
~ TOJTOTOBKY K HTOrOBOMY TECTHPOBAHHMIO,

CIKCHEICIIEHERIX KOHCYNbTaLIUIX;

| PCHICHHS IPEICTABICHHEIX B Y4e6HO-METOMHYECKIX Matepraiax KabeIpsl 3a1a9 U TECTOB.

CamocrosTensras pabora CTYICHTa HaJ YCBOEHHEM Y4eGHOroO Marepuana 1o yuebHOI

AOMAIIHAEX yCIoBHsX. CONEpKaHHe CaMOCTOSTENLHOMN paboThl CTyzneHTa ompenensercs yuebHOH
[IPOrpaMMOX  JUCHUIUIMHEL,  METOMIECKAMY Marepuanavy, 3ajaHUAMH ¥ yKa3aHHAMH

— TPOBEACHHS CAMOKOHTPOJS ITyTEM OTBETOB HA BOTPOCHI TEKYINEr0 KOHTPOJIS 3HAHUH,

B

Iloaroropka K 3a9eTy
ITogrorosxa CTYIEHTOB K 3a4eTy BKIIIOYaeT TPH CTAIHH:

~ CaMOCTOATENBHYIO paboTy B TeUeHHE yueGHOro ceMecTpa;
— HEIIOCPE/ICTBEHHYIO IIOATOTOBKY B JIHH, IPENIMIECTBYIONIHE 3a4€TY;
| — TIOATOTOBKY K OTBETY Ha BOIIPOCEHL

7. O0pa3oBaTeabHbIe TEXHOIOIHY
Ilepeuens o6pazoBarensarx TEXHOJIOTHH, HCIIONB3yEMBIX IIPH H3Y9CHUN JACIUATIIAHEI
«Maremaruxay.

Tpaguuuonnsie obpaszoBare/iLHBIe TexHOTOrHE

,HHCHHHMH& ((MaTeMaTHKa» IIPOBOOHTCA ¢ HCIIOJIE30BaHHUEM TPaTuIHOHHEIX

TEXHOJIOTHIA:
Jlexkmus — mocnemoBatemsHOe H3JIOXKEHWE MaTepuana B AMCHHIUIMHADHOR NOruKe,
OCYIIECTBIIIEMOE [IPEHMYIECTBEHHO BepPOATBHEIME CPEIICTBAMHY (MoHOIOT Ipenoaasareris).
Ipaktuyeckoe 3amarme — 3aHATHE, NOCBAIICHHOE OCBOCHUIO KOHKPETHBIX yMEHUI u
HABBIKOB I10 IIPETIOXEHHOMY NTOPUTMY.

HuTepakTuBHbIe TexHoMOrHH

Ilo mucuumiune «MaremaTukay JICKUMOHHbIe 3AHATHS NPOBOISATCS ¢ HCHONBb3OBAHHEM
CICAYIOIUX HHTEPAKTHBHAIX TEXHOIOTHiL:

Jlexuus-susyammsanus - IpEACTaBIIAeT o000l BU3yansHYyIO (bopmy monawu nexumonnoro
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Mareprana cpencrsamu TCO wuinu aynmo-BuneoTeX HIKH (BEzco-nexmus). Ytenue Takoi nexium
CBOLATCS K PAsBEPHYTOMY HIIA KPATKOMY KOMMEHTHDOBARHIO IPOCMAaTPUBAEMEIX BH3YaIbHEIX
MATepHanoB (B BHIE CXeM, Tabmw, rpagoB, rpadukos, mopernei). Jlexknms-Bu3yanusanus
TIOMOT'aeT CTyAeHTaM INpeoOpasOBLIBATE JIEKITMOHHELH MaTepuan B BU3YAIbHYIO (GopMy, 4TO
CIOCOOCTBYET HOPMHPOBAHMIO Y HUX IIPOYECCHOHANBHOTO MBIIIIEHHS 33 CET CHCTEMaTH3aI|H
¥ BBIICIICHNS HAHOONEE 3HAYMMBIX, CYIIECTBEHHEIX JIEMEHTOR.

Jlexuns—npoBoxamus  (u3noxenne Marepuana ¢ 3apaHee  3alIaHMPOBAHHBIME
ommbkamu). Takoi THIT JTeKIHit PacCCHHTaH Ha CTUMYIMPOBaHHE 06YYaromuxes K ITOCTOSTHHOMY
KOHTPOIO mIpenaraeMoif muGOpManuu u TouCcKy ommboK. B xomNe nexmmm nposommres
AUATHOCTHKA 3HAHUH CTYIEHTOB ¥ pa3bop CAETAHHBIX OIIHGOK.

o mucnummae «Maremarukay IPAKTHICCKUE 3aHSTHSA IPOBOIITCA ¢ UCIIOIB30BAHMEM
CIIEYIOIUX HHTEPAKTHBHEIX TEXHOIOIHIL:

PaBora B Mansx rpymmax — 310 omsa u3 CaMBIX IIOIYJISPHBIX CTPATEruii, TaKk KaKk OHA
AaeT BceM ofywarommmes (B TOM gmeire u CTECHUTENIEHEIM) BO3MOXHOCTH yYacTBOBATEH B
paboTe, NPaKTUKOBATE HABEIKK COTPYAHHICCTBA, MEKIMYHOCTHOrO OOmeHns (B YacTHOCTH,
YMEHHC aKTHBHO CIymaTs, BHIPabaTEBaTE oOImee MHEHHE, paspemaTb BO3HUKAIOIIHE
pasHornacus). Bee 970 9acTo GBIBAET HEBOIMOKEHO B OONBIIOM KOIIIeKTHBE,

Ponesete urper — coBmectnas mesrennrocTs TPYyIIBI OOYYAIOIIMXCS W IIPEHojiaBaTelIs
[OX YNpaBICHHEM IpPENOAABaTeNs C IEIBI0 PeIICHAS  y4eOHBIX ¥ HPOBECCHOHATHHO-
OPHCHTHPOBAHHEIX 33/1a9 IIyTEM HIPOBOTO MOZC/MPOBaHUS PEATBHOM NPOGNEMHOM CHTYaImH.
Ilo3BossieT oreHUBATE YMCHHE aHANU3HPOBATh W pEIaTh THIHYHEIE PO eCCHOHATBHEIE
3a]a4m.

8. YuebHo-MeTommueckoe u HH(pOpManUOHHOE 00ecneueHkHe JUCHHILIAHE

8.1. ITepeuens ocroBHOI H AONIOTHHTENLHOM yIe6HOH JIHTEPATYPBI, HE0OX0XHMO
AJIst OCBOCHUS AUCIHUILTHHLI

a) 0cHO6HAA yuebHan aAumepamypa:

1. TyranGaes, A. A. Jluneitnas anrebpa: yuebHOe mocobue: [16+] / A. A. Tyran6aes. — 3-e
M3, crep. — Mocksa: ®@JIUHTA, 2024. — 75 ¢, — Pexxum nocryma: mo mommmcxe. —
URL: https://biblioclub.ru/index.php?page=book&id=115 141

2. Kanapeiixun A.U. Bricmas Marematuka: yaeOunk / Kanapeiikua AU, — Mocxksa, Bonorpa:
Wudpa-Umxenepas, 2024. — 224 ¢. — ISBN 978-5-9729-1828-7. — Teker: 9JIEKTPOHHEIH //

[lapposoit  o6pasosarensupi pecypc  IPR  SMART: [catitr]. —  URL:
https://www.iprbookshop.ru/143599.html
3 Abpamosckmit, B. A. Auamutmueckas TCOMETpUs U JuHe#Has anreGpa: pamsl

HHICTDAJIEL, 33BHCAINKE OT Napamerpa. Psael u HHTerpanbl Qypse: yuebmmk: [16+] /
B. A. AOpamogckuit, B. H. Benos, O. H. Haiina. — Mockga: QuzmarmuT, 2022. — 672 c.- HIL.,
Tab1. — (MaTemaTudeckue OCHOBE! dusuxy; Tom 2). — Pexum ZOCTyna: IO MIOMIIHCKE. —
URL: https:I/biblioclub.rufindex.php?page=b00k&id=703703

0) dononnumensnas yuebnan JAumepamypa:

4. bBamnmm, K. B. Bricimas Matemaruxa: yaebruk: [16+] / K. B. Bammun, B. H. Bamsikos, A,
B. Pyxocyes; oz o6, pexn. K. B. Bannuna. — 3-e uan,, cTep. — Mocksa: ®JIMHTA, 2021. — 360
C.. Tabm, rpad., cxem. — Pexum AOCTyma: mo  mommmcke. —  URL:
https:/fbiblioclub.rufindex.Dhn?page=book&id=79497

5. Aurebpa u TeOMeTprs: ygeOHOe mocobGme: [16+] / A. . Hysenkos, M. B. Ctpiokos,
H. A. Pyrra, X. H. AGnynpaxman; Pocrosckmii TOCYapCTBEHHbIH SKOHOMHYECKHH YHUBEPCHTET
(PUHX). — Pocroz-na-Ilony: mnarenLCKo-nomrpathqecmﬁ kommiexce PI'DY (PUHX), 2022.
- 164 ¢y WL, Tab. - Pexum JocTyma: o TIOMTINCKE. -
URL: https:f‘fbiblioclub.rufindex.nhn?nage=book&id=704670
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6. Bonkos, JI. JO. AnamuTryeckas TeOMETPHs U IHHEHHAS anre6pa: yaeGuoe mocodue / 1. 0.
Bonkos, K. B. Tanysosa. — Mocksa, Bomnorna: Undpa-Hmxenepus, 2024. — 116 ¢. — ISBN
078-5-9729-1894-2. — Teker: smextpormsii // {ubposoit o6pasoBaTeNbHEIN pPECype IPR
SMART: [caifr]. — URL: https://www.iprbookshop.ru/ 143503.html

7. Komroxos, A. H. AnamuTudeckas reomerpus: ydeOHoe mocobue / A. H. Konroxos, C. H.
Mammsusa, K. A. Ilmmopkosa. — Ps3anp: Pssamckui TOCYIApCTBEHHBIH PaJUOTEXHIICCKHIH
yauBepcuteT, 2023. — 62 ¢. — TexceT: 3IeKTpOHHbIH // TTudposoit oOpa3oBaTeIbHEIA PeCypC
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/137311 html

8) nepeuens yuebHO-Men0OUUECKO20 00ecne e U

8. IlInapesa I.B. Beicimas maremaruka. JIMHeHHasd anrebpa: y4eOHO-METOIMIECKOE mocodue
(peKOMeHaK II0 CAMOCTOSTCITBHOMY HM3YUCHHIO muctmmuael) / Imapesa I'B. —
Cumdeporosns: YHHBEPCHTET OKOHOMUKH M YNPaBICHHS, 2022. — 108 c. — Texkcr:
snextporEsii // 1ludposoit obpasosatensbii pecype IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/128043.html

2) nepeuens OHNAIH Kypcos:
9. Brenerue B THHeHHYI0 anre6py: https:/intuit.ru/studies/courses/ 1016/208/info
10. AHanuTHUecKas reoMeTpas: https://intuit.ru/studies/courses/3676/918/info

8.2. Ilepeuens HE0OXOAMMOrO JIHLEH3HOHHOIO H ¢B000HO PAaCHPOCTPAHIEMOrO
IpPOrpaMMHOre ofecnedeHnsi, B TOM JHC/IE 0T€IeCTBEHHOI0 NPOU3BOACTEA, HCIOIL3YEMOTO
NpH OCYIECTBIEHIH 00pa30BaTeNHHOr0 MPOoNecca No AUCHHILIHHEe

7-Zip

Adobe Acrobat Reader DC
VLC media player

Apache Open Office
Kaspersky Endpoint Security
Yandex browser.

Pl ghe WS

8.3. Ilepeuenr COBpPeMeHHBIX NpodecCHOHAJIBHBIX 023  JaHHBIX W
uHGOPMALHOHHBIX CHPABOYHBIX CHCTEM, IOCTYNHBIX O00y4aHOIUMCH NPH OCBOCHUM
JUCIMILIHHBI:

1. OnexrponHas HEGOPMAIMOHHO-00pa3oBaTeIbHas CPEAa YHuBepcUTETA:
(http://moodle.aucu.ru);

2. DIEeKTPOHHO-OUOIMOTEYHEIE CHCTeMB! «Y RUBEPCHTETCKAs OHOIMOTEKaY

(http://biblioclub.ru/);

DnexTporHo-6ubmmoTeunas cucremMa «[PRbooks» ( www.iprbookshop.ru).

Hayunas snekTponHas 6ubmiorexa ( http://www.elibrary.ru/)

Korcynstant + (http://www.consultant-urist.ru/).

®eepanbHBI HECTHTYT NPOMBIIUICHHOM cobeTserroCTH (http:/www fips.ru/);

o v R W
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9. Onucanume

Ma'repnam,no-"rexnnqecxoii

0a3pl, HeoOXomUMOMH  JaJs

OCYIHIECTBJICHHS oﬁpasoaa're.nbﬂoro npounecca 1mo TUCIHuILInHEe

HaumenoBanue crienqHanbHBIX

Ne - OcHameHHOCTh CHeNHAILHBIX NIOMEIeHuii i
HOMEIEHHH B MOMemeH i A
o\ > MOMeINeHH I J/Is CaMOCTOATeILHOH patoTsI
CaMOCTOATEJIbHOM padoThI
L. | VyeGHble aymuTopHu it
IIPOBENICHUS YIeOHBIX 3aHATHIA: . Ne 204
Kommnexr yuebuoi meGeny.
414056, r. Actpaxans, CranponapHeLi My TbTUMEHMHEIN KOMILIEKT.
yi1. Tarmmesa, 18, Hoctyn HH({JOpMaHI/IOI-EHO -
aymaroprn Ne 204, Nod., TEJICKOMMYHHKALMOHHOHN ceTu «IHTepHETY.
Ne 4
Kommiext yue6u0M Mebemu.
IlepeHOCHOH MyIbTHMEIUMHEIA KOMILIEKT.
JlocTyn K uH(GOPMAIHOHHO —
TENeKOMMYHUKAMOHHOH ceT «HTEpHETY.
AKT. 3an
414056, r. Actpaxans, Komnexr ):qeﬁﬂoii Meﬁeﬂfl. §
yi1. Tatumesa Nel8a, axr. 3a. ITeperocHOM MyIBETEMEUMHELA KOMILIEKT.
Joctyn k nHGOpMAITHOHHO —
TEeNIeKOMMYHHKAHOHHOMN ceTH «MHTepHEeTY.
Ne 204
Kommexr yuebuo# MeGenn.
ITepenocHOM MyIETUMETUMHBIA KOMIIIEKT.
Hoctyn x mHGOpMATHOHHO —
414056, r. Actpaxans, TENCKOMMYHHKAHOHHOH ceTH «VIHTepHETY.
yi1. Tatumesa, 22a, Ne 206
aynutopuu Ne204, Ne206. KommiexT yueGHOM MeGein.
IlepeHOCHOM MyIBETUMEIUWHBIN KOMILIEKT.
HJoctyn x uH(QOpPMAaHOHHO —
TEICKOMMYHUMKAIMOHHOHR ceTH «MHTepHETY.
3 =
Tomemenust Asi CaMOCTOSTENILHON o 201

paboTsr:

414056, r. Actpaxaus,
yi. Tatumesa, 22a,
aynutopuu Ne 201, 203;

KommtexT yaebnoit meGemy.

Komnsroreps: — 8 mr.

Hoctyn x uadpOpManHOHHO —
TeJICKOMMYHHKAHOHHON cetn «HTEepHET.

Ne 203
Kommext yueGuoli Mebern.
Kowmmnsroreps! — 8 mir.
Hoctyn x urdopManumonHOo —
TEIEKOMMYHHUKaIlHOHHON ceTr «VHTepHET.
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Oudanorexa, YN TAIBLHBIH 3271

414056, r. Actpaxass, Kommexr yuebroi mebern.
yi. Tatumesa Nel8a, Kommerorepsi - 4 mr.
OubmroTeKa, YUTATBHBIA 34 Hoctyn x nHGOPMAIHOHHO —

TEJIEKOMMYHHUKAIIMOHHOM ceTr «HTepHETY.

10. OcobennocTn opranusanuu obyuenus no gucmumIHHe «MaTeMaTHRAY bif)
HHBATHIO0B 1 JIUL ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMH 310POBbSI

JUis o0ydaromuxcst W3 WmMcia WHBAIHAOB H JIHI[ C OTPaHUYEHHBIMUA BO3MOXXHOCTSIMU
3A0pOBbSL Ha OCHOBAHMH IIHCBMEHHOIO 3asB/ICHIS TUCIHIUINHEA «MaTeMaTHKA» Pean3yeTcs ¢
YIETOM OCOOCHHOCTEH ICHXO(pU3MYECKOTO pasBHTHS, MHIMBUAYAIBHEIX BO3MOXHOCTEH H
COCTOSIHHS 30POBES (HaJlee — HHIUBHIYAIBHEX 0COGEHHOCTEH).
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JIuer BHeceHHH M3MeHeHHil H {00 THEeHHii
B pabouyio nporpamMmy y4eGHOM JHCIHIIHHBI

«Marematukay
(HauMeHOBaHNE TUCIUIUIHHE)

Ha 2025-2026 yueOHBIA TOLI

Paboyas mporpamMma nepecMoTpeRa Ha 3aceaHuy Kapenps: « CHCTEMBI aBTOMATH3HPOBAHHOTO
IPOEKTHPOBAHMS ¥ MOJICTIMPOBAHHSY,

mpoTokoiI Ne 9 ot 14.04. 20251

H.o. 3aBemyromero kadenpoi

K.ILH. /V/ /B.B. Cobonera/

Y4€Has CTENEHb, YUCHOE 3BaHue nom;rﬁ(:b H.O. amunns.

B pabogyro nporpammy BHOCSTCS CIIEAYIOIIME H3MEHEHMS:
B nysxT 8.1. BHOCSTCS ClIEAyIOMUE H3MEHEHHS:

8.1. Tlepeyenr OCHOBHOW M JMOMOJHHTEILHO y4eOHOH JHTepaTYpbl, HEOOXOAUMOI st
OCBOEHHSA NHCHHUILITHHBI

a) OCHOBHas y4eOHas JIUTEPaTypa:

2. Beipmun A.I1. Marematuka: npaxktaxym / Beipaun A IL., Cunopenxo A.A., Cokornosa O.A.. —
Boporex: Boponexckuit rocynapcTBeHHbI! TexHudeckuit yausepenrer, 95C ACB, 2024. — 175
¢. — ISBN 978-5-7731-1202-0. — Texcr: snexrporssti // Ludposoit 06pasosaTesHbii pecypce
IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/147006.html

CocraBuTens W3MEHEHH U IO THEHII:

Crapii. mpenoiasareis /Z//M / U.A. Yepenosckas /
Y4Y€Has CTENEHb, YIEHOE 3BaHHE noaHucs H.O. Gammnus,

Ilpencenarens MeToaMTecKold KOMHCCHH HampaBieHHS «PeKOHCTPYKIuS u pecTaBpanus
apXHUTEKTYPHOIO HACIE/Ms» HANPABICHHOCTH (IPodHis) «PecTaBparis 0GBEKTOB KyIbTYPHOTO
HaCIISHSI»

_JIOIIEHT G@E /1O.B. Mamaera/

Y4Y€Has CTeNeHb, YYeHOE 3BaHHE TIOAINIHCE H.0. Gammus.




AHHOTanUSs
K pabo4eli mporpaMme JUCHHMILIHHEI «VMaTeMaTHKa»
no HanpasJienuio 07.03.02 «PexoHCTPYKIUS M pecTaBpalHs APXATEKTYPHOT0 HACAEIU,
HaNpaBJIeHHOCTH (poduiis) «PecTaBpanus 00beKTOB KyJLTYPHOr0 HACIeTHs»

O0mas TpyI0eMKOCTh JUCHUILTMHBI COCTABIAET 2 3aUETHEIE €IAHHITEI
DopMa NPOMEKYTOYHOMN aTTECTAUH: 3a4eT

Iexpio ocsoenns mucnmumBel  «Maremarukay — SBUSETCS  (DOPMHPOBAHME
KOMIIeTeHIMH  OOydarolmxcs B COOTBETCTBMHM C  TpeGoBammamu  (DeepanbHOro
roCyapCTBEHHOrO 00pasOBATENBHOTO CTaHJAapTa BBICHIEr0 OOPA30BAHHSA II0 HAIPABICHUIO
noxroroBky 07.03.02 «PekoHCTpyKIMA ¥ pecTaBpaliis ApXUTEKTYPHOTO HACISIHS.

Yuebnas mucnunmmaa «Mamemamuxa» BXomuT B Brnok 1. «IHCHAIIIHEEL (Momymm)»,
obs3amenvras dacmo, yukn Oucyuniun «Obweunsiceneprviiiy. JIIs OCBOSHUS MHCITHTUIAHEL
HEOOXO/MMBI 3HAHWS, TOTyJYeHHBIE IPH H3yYeHHH CIEIyOIMX JUCIMIIME: «Maremarnkay,
«MnrdpopmaTrka», H3ydaeMbIX B CpeqHEH MmKoe.

Kpa'moe ColepiRaHue MUCIHMIIINHBI:

Pasgen 1. BexropHas w yuHelinas anreGpa ¥ ee IPUIOKEHHS IIpH PEKOHCTPYKIHH U
pecTaBpanuu 00BHEKTOB

Paspen 2. Amamurmdeckas reOMETpHsS B MCCIENOBAHHE COBPEMEHHBIX APXUTEKTYPHEIX
bopm

1.0. 3aBenyromero xadempoit {’f&—/\ / " /_B.B. Co6onera /

y&ﬁh H.0. 0.




PEIIEH3UA
Ha pabodyIo MporpaMmy, OIEHOUHEIE H METOUYCCKHE MaTepHaNbl 10 JUCHUAIITHHE
b1.0.4.07 Maremaruka

(HauMeHOBaHNE MMCLAILIMHEL ¢ YKa3aHHEM GII0ka)

OITOII BO no HanpasneHnio IOArOTOBKA
07.03.02 «PexoHCTpYKIHMS U PeCTABDAIHS ApXHTEKTYPHOLO HAaCIIEIUIY,
HANPABIICHHOCTE (IPOQHIIb) IOATOTOBKH «PecTaBpanys 0GBEKTOB KyIETYPHOTO HACTETHU»

110 IporpamMMe OakanaBpuara

K.I. SxcybaeBeM (majee IO TeKCTy PCeLIEH3€HT), IpOBeleHa peleH3us pabodeii
[IPOTpaMMbl, OLICHOYHBIX H METOJMYECKHX MATEPUAIOB IO AucIHIUIHEEe «MaTtematukay OITOIT
BO 1o manpasneruro nmoarorosxu 07.03.02 «PeKOHCTPYKIWS M pecTaBpamys apXUTEKTyPHOIO
Hacyienws», o nporpaMMe Gaxanaspuara, paspabortarHoii B IFBOY AO BO «ACTpaxaHCKHIA
TOCYyNapCTBEHHBIH apXATEKTYPHO-CTPOUTENBbHEI YHHBEPCHTET», Ha Kaenpe «Cucremsl
aBTOMATH3HPOBAHHOIO IPOCKTHPOBAHHS M MOIEIHMPOBAHHSI» (PaspabOTUMK — K.T.H., JOIEHT
xadenpsr CAITPuM ILH. Camuukos).

PaccMOTpeB INpEACTaBIEHHBIE HA pELEH3HIO MaTepUasbl, DPEIEH3EHT MpHUIIel K
CIIEYFOIIKM BEIBOJAM:

Ipexssenennas paboyas mporpaMma yae6HOM MHCIHIIIHEE! «MaTeMaTHKay (masee mo
Tekcry IIporpamma) cootBercrByeT TpeGoBammsM ®I'OC BO o HAaIpPaBIEHNUIO IOATOTOBKH
07.03.02«PexoHCTpYKIMS ¥ pecTaBparys apXHTEKTYPHOI'O HACIEIUA», YTBEPXKICHHOTO
nprkasoM MurucTepersa o6pasoBanus i Hayku Poccuitckoit @enepannn ot 08.06.2017 No51 9
pefakiusi ¢ usMeHeHusmu Nel456 or 26.11.20, 08.02.2021r m 3aperwcTpHpOBAaHHOTO B
Munrocte Poccun 29.06.2017 Ne47240.

Ilpencrapnennas B IIporpaMMe axTyambHOCTS Y9eOHOM /MCIHUTIIHHEL B pamxax
peanmzanuu OIIOII BO He mOuIe)uT COMHEHMIO — AWCLAILUIMEA OTHOCHTCS K 00s13aTenbHOIH
9acTy MHUKTA THCIUIUINH « OOImen HKeHepHsIiiy, Biuok 1 «/Hcnummas: (Momymm)».

IIpencranennsie B IlporpavMme mems yueGHOM —MCIMILTHHEL COOTBETCTBYIOT
tpeboBanuam @I'OC BO manpasnesns moprorosku 07.03.02 «PEKOHCTPYKIHS B pecTaBpaiust
aPXUTCKTYPHOTO HAC/CAMS», HANPABICHHOCTE (Ipoduib) «PecTaBparys 06BEKTOB KyIbTYPHOTO
HaCIeIus.

B cootsercTBHE ¢ [Tporpammoit 3a mucnummmHON «MaTeMaTHKay 3aKperieHa ojHa
KOMIICTCHIIHS, KOTOPas Pealli3yeTcs B 00BSBICHHBIX TpeOOBAHHUSIX.

Ipennoxennrie B IIporpaMme MHAMKATOPHI KOMIIETEHIIHH B KaTeropusax 3HAET, YMEET,
OTpaXXalOT CHENUPHKY U CONEpPIKaHUE MUCITHIIIHHEL a npezacraeieHasle B OMM mokasatens u
KpUTCPUH OLCHUBAHKS KOMICTEHIWH I10 NUCIUILINHE HA PA3/IMYHbIX STAax uX (OPMHPOBAHUS,
4 TAKXKC IIKAIbl ONECHHMBAHUS IIO3BOJIAIOT ONPENCIHUTH CTENEHb MOCTHIKEHHS 3asBICHHBIX
PE3YIbTATOB, T.C. YPOBEHb OCBOCHHS OOYYAIOIIMMHUCS COOTBETCTBYIOINHX KOMIIETCHIUH B
paMKax OUCHMILIMHEI «MarteMaTuka.

Vuebnas nucnumumaa «MaTeMaTHKa» B3aMMOCBA3aHA C OpYTUMH JUCIUTLTHHAMHE
OIIOIT BO mo Hampasienmio moxroroskd 07.03.02 «PeKOHCTPYKIMST ¥ pecTaBpanus
APXHTEKTYPHOT'0 HaC/ICNIUA», HANPABIEHHOCTS (IIpodmiis) «PecraBpamus 065eKToB KYJIETypHOTO
HAaCJICIWsD) ¥ BOSMOXKHOCTB NyONMPOBAHUS B CONEPIKAHUH HE BEISIBIICHA.

Ilpencrasnennas  IlporpaMma — mpenmoiaraeT  HCIOJIB30BAHHE COBPEMEHHEBIX
00pa3oBaTeNbHBIX TEXHOJOTHY NIPH PeaTH3AIHA Pa3U4HBIX BUIOB yIeOHOM paboTel. DopMmbl
00pa3oBaTENBHEIX TEXHOJIOTHH COOTBETCTBYIOT CrenyHKe AUCIHATUIHHEL

IlpencraBneHHble W ONHCAHHEIE B IIporpamme dopmer Tekymed omeHku 3HaHmMit
COOTBETCTBYIOT CHIEIM(HKE AUCITUILTHHEL ¥ TPEGOBAHMSM K BBITYCKHUKAM.

IIpomexyTounas arTecranus 3HaHwmii Oakanaspa, mpexycMoTpeHHas IIporpammoii,
OCYIECTBIsETCS B (opme 3adeta. DOpPMBI OLEHKM 3HAHMMN, NpeACTaBNeHHBle B PaGoueit
[IPOTpaMMe, COOTBETCTBYIOT CHeNM(HKe MMCIUILTMHE! ¥ TPeGOBAHUSIM K BBILYCKHHEKAM.



VuebHO-MeTOMYECKOe — oDecrmedeHyre  IUCIMIUIMHBI  IIPEJCTABICHO  OCHOBHOM,
JOTIOJIHUTENIBHON JTHTEpaTypoi, HHTEpHeT-pecypcaMi W CcOOTBeTcTBYeT TpebopanusMm OI'OC
BO nanpasnerus moaroroBku 07.03.02 «PexoHCTpYKIMS M pecTaBpamus apXHTEKTYPHOTO
HacJIeus», HapaBIeHHOCTE (npoduns) «PectaBpanus 005EKTOB KyJILTYPHOIO HACTEIHSLY.

MarepuansHo-TeXHUYECKOe obecmeuenue cooTBercTByeT TpeboBanusm OI'OC BO
HanpaBineHuss moarotoBkd 07.03.02 «PexoHCTpyKIMsi ® pecTaBpalis apXUTEKTYPHOTO
HACIENUsS» M CHenu(HKe IUCIMIUIMHE «MaTeMaTHka» H o0ecledmBaeT HCIIOB30BaAHHE
COBPEMEHHBIX 00pa30BaTEIbHbBIX, B TOM YHUCIIE HHTEPAKTHBHBIX METOHO0B 00yUeHMUS.

IIpencraBieHHbIE HAa PELEH3UIO OLCHOYHBIE ¥ METONMYECKHE MaTepHAIbl HAallpPaBICHHS
nogrotoBku 07.03.02 «PexkoHCTpYKIHS H pECTaBpalUs apXUTEKTYPHOTO HACIEIUs,
pa3paboTaHel B COOTBETCTBHHM C HOPMAaTHBHBIMH JOKYMEHTaMH, IIPEACTaBICHHBIMH B
[Tporpamme. OleHOYHBIE M METOIMYECKHE MaTephaisl Mo mucnummae «MaTtemaTukay
OpefHa3HAYeHbl JUIS TEKYINero KOHTPOJIS W IIPOMEXKYTOYHON aTTeCTalldd M IIPEICTABIIIOT
co00l  COBOKYyHDHOCTH  paspaboTaHHBIX Kadenpodt «CuHCTeMBI  aBTOMaTH3UPOBAZHHOTO
IPOEKTHPOBAaHUS XU MOJEIHPOBAHUS» MAaTEPHATIOB il YCTAHOBJICHHS YPOBHS M KadecTBa
JOCTHKEHUS 00y4arolIMUCS PE3YIbTaTOB 00yICHUS.

3amadaMy OLEHOYHBIX M METOAMYECKUX MATEpHANIOB SBJISIETCS KOHTPOJIb U YIpaBJICHUE
IPOLECCOM OCBOEHHSI OOYyYarOImMMUCsS KOMIETEHIMH, 3asBIeHHBIX B 00pa3oBaTenpHON
IporpaMMe II0 JaHHOMY HampaBieHH:0 MoAroToBku 07.03.02 «PexoHCTPYKIMS ¥ pecTaBpaiius
apXUTEKTYPHOI'O HaclIeNusy, HaIpaBlIeHHOCTS (mpoduis) «PecTaBpanus 00BEKTOB KyJIETYPHOTO
HaCIIEIUI.

Ouenognple ¥  METOOWYECKHME MaTepHalbl MO  JucHuIumHe «MaremaTtrkay
[IPEJCTaBICHbI: TUIOBBIMU BOIIPOCAMH K BXOJHOMY H HTOIOBOMY TECTHPOBAHHIO, THUIIOBBIMHU
BOIIPOCAMH H 3aJaHUSAMM [UIS IIPOBENEHHS YCTHOIO M IIMCEMEHHOIO OIIpOCa, THIIOBEIMHU
BOIPOCaMH K 3a4€Ty.

Jannple MaTepHaibl MO3BONAIOT B IONHOM MeEpe OLEHHUTHh Pe3ylbTarel OOydYeHHs IO
mucnuiuinae «Marematukay B AI'ACY, a Takke ONEHUTH CTENEeHL CHOPMUPOBAHHOCTH
KOMIIETEHIIMH.

OBIIHE BBIBObI

Ha ocHOBaHMM NIpPOBEAEHHON DELEH3UH MOXHO CHENaTh 3aKIIOYeHHe, 4TO XapakTep,
CTPYKTypa, coIepxaHHe pabodel NporpamMMbl, OLIEHOYHBIX M METOIUYECKHX MaTepHaliOB
JUCLUAILTAHBI «Maremaruka» OIIOII BO mno =Hanpasmesmro mnoxrotoBku 07.03.02
«PeKOHCTPYKIMS U pecTaBpalysl apXUTEKTYpHOIO Hacienusy», [0 Iporpamvme OaxaiaBpuara,
paspaboranHas moueHToM Kadenmpsi, k.T.H., [LH. CagduxoBeIM COOTBETCTBYIOT TpeOOBaHHAM
®I'OC BO, coBpemeHHBEIM TpeOOBaHUSIM OTpaciy, pBIHKA TpyZAad, IpodhecCHOHAIBHBIX
craHmaproB HampaBinenns rmoaroroBku 07.03.02 «PekoHCTpYKIHS H  pecTaBpaius
apXUTEKTYPHOTO HACIIENHS)», HAIPaBIEHHOCTS (ipoduis) «Pecrappalius 06BEKTOB KYIETYPHOTO
HacIeIus) ¥ MOTYT OBITH PEeKOMEHIOBaHEI K HCIIOIE30BAHHUIO.

Penenzenr:

IOUeHT Kadenpsl

«CucTeMbl aBTOMaTH3HPOBAHHOTO
IPOCKTHPOBAHHUS U MOJETHPOBAHUSY

I'BOY AO BO «ActpaxaHckuit
rOCYIapCTBEHHBIH apXUTEKTYPHO- \

FHEBEPCHTETY \N/
\\* ) [Sxcybaes K. /

| i
(moamnuce) D. U. O.

S A
%2( L IET '\\‘};Se‘
BG4

0000533954



PEINEH3UA
Ha pabouyro IporpaMmy, ONEHOYHEIE U METOIHYECKHIe MaTepHalkl 110 AUCIUTLIHHE
51.0.4.07 MatemaTuka

(HaHMEHOBaHHE IHCLMIUTMHEI ¢ yKasaHueM G10ka)

OIIOII BO o HarnpapiIeHHIO TOArOTOBKY
07.03.02 «PexORCTPyKIHs B PECTaBPAIMS apXATEKTYPHOTO HACTEIHSY,
HAIPaBICHHOCTH (Mpoduis) MoAroToBKH «PecraBpanus 065eKToB KyJBTYPHOI'O HACIEIHs»

10 mporpamMMme OaxanaBpuara

N.B. KapnacroxoM (mamee mo TekcTy PEIICH3CHT), IPOBEJECHA peLeHsus pabodeit
[IpOrpaMMBl, OLICHOYHBIX H METOMMYECKHX MAaTEpUaloB [0 AMCHMIUIHEE «MaTtematukay OITOIT
BO no manpasnennio moproroesxu 07.03.02 «PeKOHCTPYKIMS M pecTaBpallis apXUTEKTYPHOIO
Haclenns», 0o mnporpamme OakanaBpuara, paspaboransoit 8 TBOY AO BO «AcCTpaxaHCKui
TOCYNapCTBEHHBIM  ApPXUTEKTYPHO-CTPOMTEIBHEI YHHBEPCHTET», HA Kapenpe «Cucrembl
aBTOMATH3UPOBAHHOTO IPOCKTHPOBAHMUS M MOJEIMPOBaHHSL» (paspabOTUMK — K.T.H., JIOIEHT
xapenpsr CAITPuM ILH. Camamkos).

PaccmotpeB mpencraBnenHBle Ha peneHsHio MaTepuaibl, PENEH3CHT MpHINET K
CIICIYIOIIUM BBIBOIAM:

lIpenssaBnennas pabodas mporpaMma y4eGHOM MHCITAIIIHHED «Matemarukay (Hanee mo
Tekcry IIporpamma) coorBerctByeT TpeGomammsm ®I'OC BO mo HAIPAaBICHUIO MOArOTOBKH
07.03.02«PexoncTpykuust u pecraBparus ApXHUTCKTYPHOTO HACIEANS», YTBEPKIECHHOTO
npuka3oM MunucrepcTsa o6pasosanus u Hayku Poccuiickoii Deneparmuu ot 08.06.2017 Ne519,
perakmus ¢ u3MeHeHuwsiMu Nel456 ot 26.11.20, 08.02.2021r u 3apETUCTPUPOBAHHOIO B
Mumnzrocre Pocenn 29.06.2017 Ned47240.

Ilpencrasnennas B IlporpamMme aKkTyansHOCTH y4eOHOM IHCUMIUIMHEI B paMKax
peamuzanuu OITOIT BO He momiexuT COMHEHHIO — JHCIIMIUINHA OTHOCHTCS K 00g3aTelbHol
9acTH IAKIIA THCHUILTHHE « O0menHKeHepHbIi», Brok 1 « IHCHnLMEEL (Momyma)».

llpencraenennsie B IIporpamme memu y4eGHOM  THCIAILIMHEL COOTBETCTBYIOT
TpeboBanusaimM @I'OC BO manmpasnenus mozarotosxu 07.03.02 «PEKOHCTPYKISA U PECTABPALHS
aPXUTEKTYPHOI'O HACIICHs), HANPABIEHHOCTS (Ipoduis) «PecTaBpariis 06EEeKTOB KYJIbTYPHOTO
HaCIeIusy.

B cootsercteum ¢ IlporpamMmoli 3a AHCHUIUTHHON «MaTeMaTHKay 3aKpeIieHa oHa
KOMIICTEHIIHSI, KOTOpas pealnsyeTcs B O0BsIBICHHEIX TPeOOBAHHASIX.

[Ipennoxennsie B [Iporpamme HHIUKATOPbI KOMIICTCHIINY B KaTErOPHAX 3HAET, YMEET,
OTPAXAOT CIEMUHKY U COMepKaHHe JUCLHILIAHEL, a NpecTastennse B OMM HOKa3aTems u
KPUTEpHY OLCHUBAHUS KOMIICTCHIMH 110 JUCHHUIUIMHE HA PA3JIHYHEIX STANAX UX popmupoBanus,
a TaloKe KAl OLCHHWBAHMSA IIO3BONIOT ONpPENENHTH CTEHEHb JOCTEIKCHHS 3asBIIeHHEIX
PE3y/IbTATOB, T.C. YPOBEHb OCBOCHWS OOY9YalOIIMMECS COOTBETCTBYIOINMX KOMICTEHIHN B
pamMKaX JUCHUIIIAHEL « MaTeMaTukay.

Yuebnas mucnummua «MaTeMaTHKay B3aEMOCBI3aHA APYTUMH UCIIAIIIHHAMY
OIIOIl BO mno Hampasmemwio moxrotosku 07.03.02 «PCKOHCTPYKIIHS H pecTaBpallHs
apXUTCKTYPHOI'O HACICANA), HANPABICHHOCTS (Ipodiis) «PecTaBpariis 06HEKTOR KYJIBTYPHOTO
HACIICIH) ¥ BOSMOXKHOCTE NyOIHPOBAHHS B COJIEP)KAHUH HE BHIABJICHA,

IlpencraBnennas  IlporpamMma  mpeimonaraeT  WCIONB30BAHME COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOMOTHE TIpU pealu3alliy PasIM9HBIX BHAOB y4eOHOM paGoThL. DopMer
00pa30BaTEIEHEIX TEXHONOT U COOTBETCTBYIOT CHENH(UKE NACIUILIHHEL.

IlpencraBnennsle u oOmMcaHHBE B IIporpamme (GopMBI Tekymmeil OmEHKHW 3HAHUI
COOTBETCTBYIOT CreI(QUKe NUCIUILUTHHEL B TPEOOBAHMAM K BBIILYCKHHKAM.

IlpomexyTounas arrecranms 3uHaHwmi Gakanaspa, IpexycMOTpeHHas I[Iporpammoit,
OCYINECTBIAETCS B (opme 3adera. DOpPMBI ONEHKM 3HAHWE, IpencTaBleHHble B Pa6oueit
[IpOrpamMme, COOTBETCTBYIOT ClelU(HKe NUCIHUILIMHE] H TPeGOBAHUAM K BEITYCKHHKAM,



Vuebno-meromuyeckoe  oOeclieueHHWE  MUCIOUIUIMHEI — IIPEACTABIEHO  OCHOBHOM,
JOTOJIHATENBHON JHTEPaTYpol, MHTEpPHET-peCcypcaMud U cooTBeTcTBYeT Tpebopanumsm OI'OC
BO mnanpasnenus noxroroeku 07.03.02 «PexoHCTpykmms u pecTaBpaunus apXUTEKTYPHOTO
HacleIus», HaIpaBIeHHOCTH (npoduib) «PectaBpanus 005€KTOB KyJIETYPHOTO HACTEIUI.

MarepuansHo-TexHHYeCKOe obecneueHne cooTBeTcTBYeT Tpeboanusam ®IOC BO
HanpasineHus noaroroskd 07.03.02 «PexoHCTpykumss M pecTaBpalus apXUTEKTYPHOTO
Hacuemus» u crnenuduxe AucHUIUTAHBL «Martemartukay Hu O00ECIeYrBaeT WCIONB30BaAHUE
COBPEMEHHEIX 00pa30BaTeIbHEIX, B TOM YHCIIC HHTEPaKTHBHBIX METOOB O0yJUCHHS.

IIpencTapieHHble HA PELEH3MIO OLEHOYHBIE U METOAWYECKUE MaTepUallbl HAPaBICHUS
noaroToBke 07.03.02 «PexoHCTpYyKIMS H pecTaBpallsi apXUTEKTYPHOTO HACIeIus),
pa3paboTaHEl B COOTBETCTBHM C HOPMAaTHBHBIMH JOKYMEHTAMH, IPEACTABICHHBIMH B
ITporpammve. OreHOYHBIE M METONWYECKHE MAaTepHAIb! IO DUCIHMIUIHHE «MaTemarukay
[IPEJHA3HAYEHB! O TEKYIIEro KOHTPOMSI U IIPOMEXYTOUHOM aTTeCTalMd U IPEACTABIAIOT
coboif  COBOKYMHOCTb paspaboTaHHbIX Kabempoii «CHCTEMBI aBTOMATH3MPOBAHHOTO
IIPOEKTHUPOBAHUS M MOJCIMPOBAHUI» MATEPHAIOB JUIS YCTAHOBIEHHS YPOBHS H KadecTBa
JOCTHKEHHUS 00yJalomUMHUCS Pe3yIbTaTOB 00ydeHHUS.

3afagaMy OIEHOYHBIX U METOINMYECKUX MATEPUANIOB SIBJSIETCS KOHTPOJIb M YIIpPaBlIeHHE
IPOLIECCOM OCBOECHMsS OO0y4aroIMMHUCS KOMIIETEHIMM, 3asBICHHBIX B 00pa3oBaTenbHON
nporpamMme I0 JaHHOMYy HanpasineHuro noarotoBku 07.03.02 «PekoHCTpyKIMsS U pecTaBpallus
apXUTEKTYPHOIO Hacjeaus», HallpaBlIeHHOCTh (Iipoduisb) «PecraBpanus 005KTOB KyJIbTYPHOTO
HaCIIE/IUSY.

OneHOuUHBIE ¥  METONMYECKHE MaTepHAIBl [0 AucHmIumHe «MaremaTukay
IpPEICTaBIEHBl: TUIOBEIME BOIIPOCAMHU K BXOJHOMY M HUTOTOBOMY TECTUPOBAHHUIO, THIIOBBIMH
BOIPOCAMM M 3aJaHHSIMU JUIi INPOBEJCHHS YCTHOTO M IIMCBMEHHOIO OIIPOCa, THIIOBBIMU
BOIIPOCAMH K 3a4eTy.

JlaHHEBIE MaTepHaabl NO3BONAIOT B IOJHON Mepe OLEHHWTH PEe3yNbTaThl O0y4eHHS IO
mucnumuiiEe «Marematukay B ATACY, a Takke OIGHHTB CTelleHb CHOPMUPOBAHHOCTH
KOMIIETEHITHUH.

OBIIHUE BBIBOJIbI

Ha ocHOBaHMM IIPOBENCHHOH PpEIEH3MH MOXKHO CHENaTh 3aKIIOYCHHE, YTO XapakTep,
CTPyKTypa, coiepykaHue pabouell NporpaMMel, OLEHOYHBIX ¥ METOJUYECKHX MATEPHATIOB
THCITAIITHHEL «Maremaruka» OIIOII BO mno HampaBmesuro noarorosku 07.03.02
«PeKOHCTPYKIMs W pecTaBpaliys apXWTEKTYpHOILO HAclemusy», [0 Iporpamvme OakaiaBpHara,
paszpaboTarHas goueHToM Kadenpsl, K.T.H. [L.H. CaguukoBEIM COOTBETCTBYIOT TpeGOBaHMIM
OI'OC BO, coBpemeHHEIM TpeOOBaHHMSIM OTPACiM, pPHIHKA TPyAa, OpodecCHOHANLHEIX
craHgaproB  HampaBiaeHHs moarotoBkH 07.03.02  «PexomHcTpykKums ®  pecTaBpalys
apXUTEKTYpPHOTO HacleAus», HallpaBIeHHOCTh (Ipoduis) «PectaBpanus 06BEKTOB KYIETYPHOTO
HacleIHsD» ¥ MOTYT ObITh PEKOMEHIOBAHbI K HCIOIb30BaHHUIO.

Penenzent:

JIOLIEeHT Kadenpsl

«BrIcmas u npuKiIagHas
MaTeMaTuKay,

WucTuTyT HHQOPMALMOHHBIX
TEXHOJIOTHHA U KOMMYHUKAITUH,
OI'BOY BO «AcTpaxaHckwii
rOCYJapCTBEHHBIN TEXHUYCCKUMA
YHUBEPCUTET»

KaHauaaT GU3nKo-
MaTEMaTHYECKUX HAyK, JOLEHT




MuHuCTEepCTBO 00pa30BaHUA U HAYKH ACTpPaXaHCKOH obaacTH
IlocynapcrBeHHOe O0akKeTHOEe oOpa3oBaTedbHOE YUYpExKIAeHHE
AcTpaxaHckoi o0macTu Boicmero obpasoBanusg
«AcTpaxaHcKHi rocyiapcTBeHHBbIH apXUTEKTYPHO-CTPOMTEJbHBIH
YHHBEPCHTET»

(FrBOY AO BO «ATACY»)

OLIEHOYHBIE U METOJUYECKHUE MATEPUAJIbI

HanMeHoBaHHE THCIUILTHHBI

Martemaruka

(YKazbigaemcs HAUMEHOBAHUE 8 COOMBEMCIMBUY C YHeOHbIM NNAHOM)
ITo HanpapJCHHI0 NNOAT0TOBKH

07.03.02 «PexoHCTPYKIHS U PecTaBpallys apXHTEKTYPHOIO HACISIHs »

(yKazbleaemes HAUMEHOBAHUE HANPABTEHUA no02omoeKuy & coomsememeuu ¢ ®IOC BO)
HanpagsiieHHOCTE (MpoHIIb)

((PeCTaBDaUHﬂ 00BEKTOB KYJIBTYVDPHOTO HACIICIH »
(yrazvlgaemes HauMeHo8anue HanpasnenHocmu (npoguns) 6 coomsememsuu ¢ OITOI)

Kadenpa

« CHucTreMBl aBTOMATH3UPOBAHHOTQ TPOSKTUPOBAHUS M MOAEIUPOBAHKA

Kpanudukanus BEITYCKHHUKA DakaJaBp

Actpaxans — 2024



PaszpaboTuuk:

/7%
JOIEHT, K.T.H. Lf“’)\ / IL.H. CamuvikoB /
(3aHKUMaeMas 10MKHOCTE, (nonmumcs) U 0. D.

yuéHas CTENEHs W YYEHOE 3BaHME)

OueHOYHbBIE B METOJMYECKHE MATEPUAIbl PACCMOTPEHEI U YTBEPIKICHLI HA 3aceIaHuu Kadenphl
«Cucmembl Q8MOMAMUIUPOBAHHO20 NPOCKMUPOBAHUS U MOOENUDOBAHUSY
npoTokod Ne 9 ot «22» anpens 2024 2.

H.o. 3aBenyroiero kabeapoi /-/ / B.B. Cobonesa /
\(‘?fﬁucra) W. 0. .

CoracosaHo:

[Ipencenarens MKH «Pexoncmpyxyus u pecmaspayus apxumexmypHo20 HACRe0us»
HanpaBlIeHHOCTE (mpoduis) « Pecmaspayus 06vexmoe apxumexmypHo20 HACAeousny

ﬁ// / / T.I1. Tonmunckag /

(:1 m{cs N.O. D

Havanpauk YMY 4—/ / O.H. Becnanosa /

M}II’IHCB) H.O @

Cnemmamict YMY ,_}/%y / C.A. Jlapun /
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COJEP/KAHMUE:

OueHo4vHbIe ¥ METOOMYECKHME MaTepHaIbl I IIPOBEACHUS TEKYIIEro KOHTPOJIA
yCIIEBaEMOCTH ¥ IIPOMEXKYTOUHOH aTTecTallny 00yJaromuXCs 110 JUCIHUILINHE
[TepeueHb KOMIETCHIIHH C YKa3aHHEM 3TANOB UX GOPMHPOBaHUS B [IPOLIECCE
OCBOEHHUs 00pa3oBaTEILHON IPOrpaMMBbL

Onncanne nokazarene 1 KpUTEPHER OICHUBAHNA KOMIIETCHIUN Ha pa3IHYHEIX
sTanax ux (popMHpOBaHMA, ONHCAHUE IIKAJ OLIEHUBAHUA

[IepeueHb OLICHOYHBIX CPEACTB TEKYIEr0 KOHTPOJIS YCIEBAEMOCTH

Omnucanue noxasarenei 1 KpUTEpHEB OLICHHBAHNA KOMIIETEHIHH 110
JUCLUILIMHE Ha pa3NNgHbIX dTanax uxX GopMupoBaHHUs, ONHMCaHHEe KT
OLIEHUBAHUSA

[Ixana oneHUBaHUS

TunoBsle KOHTPOJILHLIE 3aJaHUs WK HHBIE MaTEpHUAalIbl, HEOOXOIUMEIE JITIA
OLICHKY 3HaHHH, YMECHUHN, HABBIKOB, XapaKTEPU3YIOMHX 3Tans!l GOpMHUPOBAHUS
KOMITETEHIIHH B ITpOIIecce OCBOCHUS 00pa30BaTeIbHOM IPOrpaMMBl

[TepeueHs U XapaKTEPUCTHKH MIPOLEAYPE] OLICHUBAHUS 3HAaHUH, YMEHUH,
HaBBIKOB, XapaKTepU3YIOMUX 3Talbl GOPMUPOBAHUS KOMIIETEHIINH

Ipunooicenue 1
Ilpunooicenue 2
Ipunoowcenue 3

IIpunooicenue 4

Crp.

10
12
22
30
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1.2.3. lllxana oneHHBAHUAS

YpoBeHB JOCTHXEHUH Otmerka B 5-6anpHOH HIKaie 3aureHo/ HE 3a4TEHO
BBICOKHUI «5»(0TIHYHO) 3a4TEHO
ITPOIBHHY THIH «4»(xopommo) 3a4TEHO
TIOPOrOBBIN «3»(yXOBIETBOPUTENIHHO) 3aYTEHO
HIKE TIOPOTOBOTO «2»(HeyIOBIETBOPUTEILHO) HE 324TEHO

2. TunoBble KOHTPOJbHBIE 3aJaHHS WIH HHbIe MaTepHa/bl, HeoOXoAuMbIE ISt
ONEHKH 3HAHMH, YMEHMI, HABBLIKOB, XapaKTePH3YIOIMHX 3Tambl (OPMHPOBAHHS
KOMIIETEeHIHH B NpoIecce 0CBOeHUS 00pa30BaTeJbHOM NPOrpaMMbl

THUITIOBBIE 3AJAHUS JJIS ITIPOBEAEHUSI MPOMEXYTOYHOM ATTECTALIAU:

2.1. 3ager

@)  munogwle 8ONPOCHL K 3a4eny (cm. npunodicenue 1):

6) Kkpumepuu OYeHUSAHUSA

[Tpu oneHKe 3HAHUM Ha 3a4eTe YIHTHIBAETCH:

1. Yporens chopMUPOBaHHOCTH KOMIIETEHIIHIH.

2. VpOBEHb yCBOEHHs TEOPETHYECKHX IIONOXKEHUM JUCIMIUIAHEL, NPaBHIBHOCTE HOPMYIHUPOBKH
OCHOBHEIX ITOHATHH U 3aKOHOMEPHOCTEH.

3. Yposens 3HaHUS (aKTHIECKOTr0 Mareprala B 00beMe IPOrpaMMBL.

4, Jloruka, CTPYKTypa X IpaMOTHOCTE M3JIOXKEHHS BOIIPOCa.

5. YMeHue cBS3aTh TEOPHUIO C IIPAKTHKOM.

6. YMenue nenats 0000meHus, BEIBOIBL.

Ne

Onenka
n/n

Kpurepun onenku

1 | OrmuusO

OTBEeTEI Ha NTOCTABJICHHBIS BOIIPOCHI H3JIararoTCA JIOTHYHO, [10CJIEN0BATE] BHO H
He TpeOYIOT JONOIHUTEeNBHBIX NMoscHeHHH. [1oIHO pacKpEIBalOTCS NPUIHHHO-
CJISIOCTBEHHBIC CBA3H MEKIY ABJICHHAMH H COOBITHIMH. I[e.l'[aIOTCH
060CHOBaHHEIE BHIBOABE!. JJeMOHCTPHPYIOTCS TTyOOKHe 3HaHUs 0a30BBIX
HOPMATHUBHO-TIPaBOBEIX akTOB. CoOIIOAAI0TCS HOPMBI JIMTEPATYPHOM peyu.

2 | Xopouio

OtBeTEl Ha MOCTABICHHbIC BONPOCH] H3/IaraloTCs CUCTEMATH3MPOBAHO U
TNOC/IeN0BaTeNbHO. ba3oBble HOPMATUBHO-NPABOBBIE AKThI HCIIOJIB3YIOTCS, HO B
HeNoCTaTOYHOM 00beMe. Marepran usnaraercs yBepeHHO. PacKpbIThl
IPHYUHHO-CIIEJCTBEHHbIE CBS3H MEXY SBICHHUAMU K COOBITHAMMU.
JleMOHCTpUpYeTCS YMEHHE aHATU3UPOBATL MATEPHAT, OTHAKO HE BCE BEIBOIEI
HOCAT apryMEHTHPOBAHHBIH U NoKa3aTenbHbIH Xapakrep. Cobmonaiores
HOPMBI JINTEPATypPHOIi peyu.

Y IOBAETBOPUTENBEHO

L}

JlomycKaroTCs HapyLIeHHs B [TOCIIeN0BaTeIbHOCTH H3I0KeH!s. MMeroTes
yIOMUHAHUS 06 OTHAENbHEIX 0a30BBIX HOPMATHBHO-NPABOBLIX akTax. HemomHo
PaCKpPBIBAIOTCS NPUYUHHO-CIIC/ICTBEHHBIE CBA3H MEXKIY ABJICHUAMH U
coBBITHAMHE. JIeMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHH BOIIPOCA, C TPYIAOM
pelaroTCs KOHKPETHbIE 3afaun. FIMeloTes 3aTpyiHEHHMs C BBIBOOAMH.
JlonyckaroTcsi HApYIUEHHMs] HOPM JIMTEPaTyPHOU peyH.

4 | HeynoBieTBOPUTENEHO

MaTtepuai u3araeTcs HernocJeNoBaTe/IbHO, COMBYMBO, HE IIPEACTABISET
OTpefeNieHHOM CHCTeMBI 3HaHUM 0 AucLMIUTMHE. He packpbiBaroTcs
NPHYKHHO-CJIEACTBEHHBIC CBA3H MKy ABICHUAMU U coObITHAMH. He
NPOBOAMTCA aHaNu3. BeiBoms! 0TCyTCTBYIOT. OTBETHI Ha HONOIHHUTENbHbIE
BOIIPOCH! OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIC HAPYIIEHHS HOPM JINTEPATyPHOH
pedH.

5 | BaureHo

BricTaBnsgercs IpH COOTBETCTBHH ITapaMeTpamM SK3aMEHAIMOHHOM IIKAaJbl
Ha YPOBHAX «OTJIHYHO», «XOPOLIO», «YIAOBJIICTBOPHTEIEHOY.

6 | He zaureno

BeIcTaBnAeTCS NP COOTBETCTBHM NTapaMeTpaM 3K3aMEHALMOHHOM LIKaJbl Ha

YPOBHE «HEYIOBJIIETBOPHTEIEHO.




THUIIOBBIE 3ATAHMSA VIS ITIPOBEJAEHMS TEKYIIIEI'O KOHTPOJISA:

2.2. Teer

a) MUNoBoU KOMNIEKM 3a0anuil 0114 8x00H020 mecmuposanus (IIpunooicerue 2)

MuUno6oIl KOMNIEKM 3a0arull Ona umo206020 mecmuposarus (Ilpunoscenue 3)

6) Kpumepuu OyeHUBAHUS
[Ipu oneHKe 3HAHUM [0 Pe3y/IbTaTaM TECTOB YYHTHIBAETCH:

1. VYposeHs cOPMHUPOBAHHOCTH KOMIICTEHIMA.
2. YpoBeHb YCBOGHHS  TECOPETHYECKMX  IIOJIOXKEHWH  JNUCIMIUIAHBI,  IPAaBHIBHOCTH
(opMyTHPOBKH OCHOBHBIX IIOHATHI ¥ 32aKOHOMEPHOCTEH,
3. VYpoeHb 3HaHKA (HAKTHIECKOTO MaTepHala B 00BEME TPOrPAMMBEIL.
4, Jloruka, CTpPyKTypa U I'paMOTHOCTH U3JIOKEHNS BOIPOCa.
5. YMeHuHe CBS3aTh TEOPHIO C IPAKTHKOHM.
6. Ywmenue nenats 0000IEHHS, BEIBOIEIL.
Ne
s Onenka Kputepun onenkn
1 2 3
€CJIY BBIMOJIHEHE] CIEAYIOMIHE YCIOBHUS:
- JaHbl IPaBUIIbHBIE OTBETHI He MeHee YeM Ha 90% BOmMpocoB TecTa,
1 OtnuyHo HCKJIFOUas BOIPOCK], Ha KOTOPBIE CTYIEHT NOJDKEH JaTh CBOOOIHEIN OTBET;
- Ha BCe BOIIPOCHI, NIpenonaratomue cBoOOAHbIH OTBET, CTYAEHT Aal
TIPaBUJIBHBIH 1 [TOJIHBIH OTBET.
€CJIH BBINOJHEHB! CIeAYIONINe YCIOBHS:
- laHbl IPaBUIIBHBIC OTBETH HE MeHee ueM Ha 75% BOIpOCOB TecTa,
5 oo HCKJIFOYas BONPOCH], Ha KOTOPHIE CTYIEHT OJDKEH JaTh CBOOOHbIN OTBET;
- Ha BCE BONPOCHL, NPE/IoNaralIre CBOOOIHEI OTBET, CTYAEHT Hall
NIPaBHIIBHBIN OTBET, HO AONYCTHN He3HAYHTEbHbIE OIIUOKH U He [MOKasas
He0OX0IUMOH MOIHOTEL.
©CJIH BHITOJIHEHB! CIIEAYIOLINE YCIOBHS:
- JaHBl TIpaBUJIbHEIE OTBeThl He MeHee ueM Ha 50% BOMpOCOB TecTa,
3 V OB ETEOPHTEEHO HCKJTIOYast BOTIPOCHI, HA KOTOPbIE CTYAEHT JO/DKEH .I!.EiTB CBOOO/HBIH OTBET;
- Ha BCE BONPOCHI, MpedroJyararonye CBOOOAHBIM OTBET, CTYIAESHT aan
HEIIPOTHBOPEYMBLIM OTBET, WM M[pH OTBETE JOIMYCTHJ 3HAYUTENIBHBIE
HETOYHOCTH M HE [TOKa3aJl MOJIHOTEL.
PR —— €CJIM CTYJEHTOM HE BBIMOJIHEHB! YCIIOBHS, TIPEAIOJIATAFOIINE OLIEHKY
«Y IOBJIETBOPUTEIBHOY.
5 Yo BricTaBnsercs npyu COOTBETCTBHY NAapaMeTpaM IIKaJIbl OLEHWBAHKS Ha
YPOBHSAX (OTTHYHOY, «XOPOILOY», «YAOBIETBOPUTEILHOY.
6 H BeicTaBpiseTcs Npy COOTBETCTBHY NTapaMeTpaM 1OKAJIbl OLEHMUBAHKS Ha
€ 3a4TEHO
YPOBHE HEY/IOBJIETBOPHTEIHLHOY.

2.3. Onpoc (mECbMEHHBIH M YCTHBII)

a) munogsie eonpocwl k cobecedosanuio (Ipunooicerue 4)
6) Kpumepuu oyeHUsaHUs
I[pu onenke 3HaHUHK Ha Onpoce (TUCEMEHHOM) YUHTLIBAETCS:

1.
2.

VYpoBeHb chOPMUPOBAHHOCTH KOMIIETEHITHIA,
YpOBEHb yCBOGHHS TEOPETHYECKUX IIONOMKEHMH MMCHMIUIMHEL, IIPABHILHOCTE

(OpMYIIHPOBKE OCHOBHBIX ITOHSTHII ¥ 3aKOHOMEPHOCTEH.

3

4.
5.
6.

YpoBeHb 3HaHUS (DaKTHIECKOro MaTepraia B 0GbeMe NpOrpaMMB.
Jloruka, CTpyKTypa ¥ TpaMOTHOCTD H3JIOXKEHHS BOIIPOCa.

VYMeHue CBsI3aTh TEOPHIO C IPAKTHKOM,

YMenue nenars 00001eH s, BEIBOIEL

7




Omnpoc nuchsMennbIi (0mI — onpoc)

Ne n/n Onenka Kpurepun OneHKH
1 2 3

| OmIHHO Bomnpoc pacKpsIT MOIHOCTBIO, TOYHO 0003HAYEHBI OCHOBHBIC MIOHATHS U
XapaKTePUCTUKH [0 TEME

5 Xooiie Bormpoc pacKphIT, OOHAKO HET MOJHOTO OMHCAHMS BCeX HEOOXOAUMBIX

P 3JIEMEHTOB.
Bompoc packpsIT He MOMHO, PUCYTCTBYIOT pIe OMUOKH, OTHAKO ECTh

3 V 1OBNETBOPHTENIBHO POc pachb 9 PG r‘p}:‘ﬁ ae
HEKOTOpOE MOHMMaHHE PaCKPBIBAEMBIX MOHATHH.

4 Heynosnersoputensro | OTBET Ha BONPOC OTCYTCTBYET HITH B LIEIOM HE BEPeH

Omnpoc ycTHBIIH

IIpw onerKe 3HAHUH Ha ONpoce (YCTHOM) YYHUTHIBAECTCS:

1. TloneoTa ¥ TIIyOHHA OTBETa (YUMTHIBAETCS KOJIMIECTBO YCBOCHHBIX (DaKTOB, MOHATHH | T.IL.);

2. Co3HaTeIBHOCTE 0TBETA (YUUTHIBACTCS IIOHAMAHHE M371araéMoro Marepuaia);

3. Jlormka W3UOXEHHS Marepuaia (YUHTHIBAeTCS YMEHHE CTPOMTH  LIEJIOCTHBIH,
TI0CTIeIOBATENBHEIH paccKas, IPAMOTHO II0JIb30BATECS CHENHAIbHON TEPMUHONOTHEH);

4. PAanMOHANBHOCTE HCIONB30BAHHAIX IIPHEMOB M CIIOCOO0B PEINeHHs IIOCTABICHHOH yueOHOH
3aaun (YUMTHIBAeTCS yMEHHE WCIIONb30BaTh HauOOJee MPOTPECCHBHEIE H 3D(EKTHBHEIE CIIOCOOB!
JOCTHIKEHUS LIeTIN);

5. CBoeBpeMEHHOCTE ¥ 3b(}EKTHBHOCT UCIIOJIB30BAHHS HAIVIAIHBIX MOCOOHH U TEXHUYCCKHX
CpencTB Ipd oOTBeTe (YYUTBIBACTCS IPAMOTHO M C IONB30M NPUMEHATH HArIANHOCTE H
JEeMOHCTPAIMOHHEIM OIBIT IIPH YCTHOM OTBETE);

6. Vcronp30Banye JOIOJHUTEIBHOrO MaTepraia (00s13aTebHOE YCIOBHE);

7. PanuWOHANBHOCTH HCIONB30BAHMS BPEMEHH, OTBEIECHHOrO Ha 3ajaHue (He omoOpsercs
3aTAHYTOCTH BBHIIOJHEHHS 3aJaHHd, YCTHOIO OTBETA BO BPEMEHH, C YHYECTOM HHIMBHIYalbHBIX
0COOEHHOCTEH CTYICHTOB).

Ne

o Onenka Kpurepuu onesxks

1 2 3

1 OtnudHO 1) MoJIHO ¥ apryMEHTHPOBAHO OTBEYAET IO COACPIKAHUIO 3aaHMA;

2) o6Hapy>KUBaeT IOHMMAaHKUE MaTepraia, MOXKeT 000CHOBATh CBOX
Cy’KIeHHMs, TPUMEHHUTH 3HAHHUS Ha NPAKTHKE, MPUBECTH HEOOXORMMbIE
IpEMepBl HEe TONBKO IO Y4eOHHKY, HO U CaMOCTOSTENIEHO COCTABICHHBIE,
3) usnaraer MaTepual ocJIeIoBaTeNbHO W MPaBUIIBHO.

2 Xoporo - | cTymeHT Jaer OTBET, yAOBJIETBOPSIOLIME TEM e TpeGOBAHUSM, YTO H A/
OLIEHKH «5», HO fomyckaeT 1-2 omubKy, KOTOPBIE CaM JKe MCIIPaBIIseT.

3 Y 10BNEeTBOPUTENBHO CTYAEHT OOHAPY KUBAET 3HAHHE U IOHMMAaHHE OCHOBHBIX MOJIOKCHHH
IaHHOTO 3a/laHMs, HO:

1) u3naraeT MaTepuas HemoJHO U NOIMYCKAeT HETOYHOCTH B OMPEIeNeHHN
MOHSATHHA WIH GOPMYIHPOBKE IIPaBHIT;
2) He YMEeT JOCTATOYHO IIyOOKO U IOKa3aTelsHO 000CHOBATE CBOU
CYKICHHS U IPHBECTH CBOM NPUMEDEI;
3) u3naraeT MaTepuall HeIoC/CAOBaTeNILHO M JOMYCKAET OIIKOKH.

4 HeynOBIETBOPUTENBHO | CTYAEHT OOHapy)KHBaeT HE3HAHHE OTBETA Ha COOTBETCTBYIOUIEE 3a/laHue,
JOMyCcKaeT omuOKy B (HOPMYJIHUPOBKE ONPEeeNICHUH U NPAaBHJI, HCKKAIOLLHE
MX CMBICI, GECIOPAOYHO H HEYBEPEHHO M3iaraeT Matepuai. OueHka «2»
OTMEYaeT Takue HeNOCTATKH B MOATOTOBKE CTY/ICHTa, KOTOPEIE ABJIAIOTCS
CEpBE3HBIM MPENITCTBUOM K YCNICUIHOMY OBIAJCHHIO MOCISAYIOMINM
MaTepHaloM.




3. Ilepedens B XapaKTEPUCTHKH MPOIEXYPHI ONEHUBAHHS 3HAHHMH, YMeHHH, HABBLIKOB,
XaPAKTEPH3YIOMMX 3TaNbI GOpMHPOBAHAS KOMIETEHIHI

IIponexypa MpoBeEHHs TEKYIIETO KOHTPOJIA YCIEBAEMOCTH M MPOMEKYTOUHOH aTTeCcTallu
o0y4aromyxcs 0 JHCIUILINHE PErIaMeHTUPYSTCS TOKAIBHBIM HOPMATUBHEIM aKTOM.

Hepe‘leﬂb U XapaKTCPHCTHKA NPOUEaYyp TEKYIIEero KOHTPOJIA

M l'lpOMe}KyTO‘:lHOi'l ATTECTAIHH 10 JHCIHIIJIHHE

HaumenoBanue
Ne OIIEHOYHOI0
cpeacTBa

IlepHoXHYHOCTH
H ¢mocod
NpoBeaeHus

npouexypsl
OLEHHBAHHUS

Bunpi
BBICTABJISIEMBIX
OLIEHOK

®opma ygera

1i: 3auer

Pa3 B cemectp, 110
OKOHYaHUH
H3Y9CHHUA
JHUCIUTLITAHEL

3a4TEHO/HE 3aUTEHO

BenomocTs,
3adeTHasd KHIKKA

2. TectupoBaHue

Bxonnoe
TECTHUPOBAHHE
Nepen U3y4eHHEM
IUCIMIIIIAHEL,
HUTOTOBOE
TECTHPOBaHUE pa3
B CEMECTp, 1O
OKOHYAaHUK
HA3Y4YCHUA
IHCITATUTHHBI

3a9TEHO/HE 3a4TEHO

Xypran ycneaeMocTH
[PeIroJaBaTeNs

3. Omnpoc

CucreMaTHUYECKH
Ha 3aHATHAX

TTo marubannoHoi
IIKase

XKypHan ycreBaeMoCTH
IperogaBaTens




IHpunooicenue 1

Tunopsie Bompoces! K 3aueTy
no gucuumanae «Maremaruikay

OIIK-4 (OIIK-4.2 - 3u2eT)

Paspen 1

L

2
g

15.

16.
17.
18.
19.

20.

21.
22,

23.

lonstre BexTopa. Onepanuu HaX BEKTOPaMH B GECKOODIMHATHOR M KOODAMHATHOM bopmax.
IlonsTHE O 71 — MEPHOM BEKTOPHOM IPOCTPAHCTBE.

CaolicTBa BeKTOPOB. KomumHeapHOCTS, OPTOrOHATBHOCTS B KOMILIAHAPHOCTS BEKTOPOB.

[TorsiTvie MATPHIEI KaK COBOKYIIHOCTH BEKTOPOB NPOCTPAHCTBA. OJIeMEHTapHBIE OIlepalliy Hajl
MaTpHULIAMH.

Marpuust. [Tpoussenenne Marpun. TpaHCHOHHPOBAHHE IPOH3BEICHISL MAaTpHLl.

Onpenemuremn I, III mopsaxos. Ilpasmno Tpeyromsmmka. CroiicTsa OIIpeNenuTeNnei.
['eomeTpuyeckuit CMBICT OMpeaenuTenei,

Cucrems! BeHHEBIX ypaBHeHH#. Teopema 06 31eMeHTAPHBIX npeoOpa3oBaHUsgX, HE MEHSIOIUX
OPOCTPaHCTBA PEIICHUH, U UX 0OPaTHMOCTH. -

Teopema o paBeHcTBE HyIIIO OmpenemTess. [eoMeTpraecKoe 060CHOBAHME TEOPEMEL.

Kpureprn coBmecTHOCTH M HecoBMecTHOCTH. Teopema Kponexepa Kanemm.

Kpurepuif emMHCTBEHHOCTH pelueHHs (ONPENETCHHOCTH WU HEOIIPEACICHHOCTH) CHCTEMBI
ypaBHeHwu# (Teopema). Haxoxnenre obpatHoit Matpuisr MeTogoM aycca.

- Panr Matpuner. Basucasni MurOp. POPMYIMPOBKa TEOPEME O PAHTe MATPHIEL
- JIuHelnas 3aBHCHMOCTD ¥ HE3aBHCHMOCTH BEKTOPOB. Teopema. Kpurepmii smmeitmoit

3aBHCHMOCTH.

. OnpeneuTens TPeyroabHOM MaTPULL! N-0T0 HOPSIKA.
. Cxasiproe mnpomssenmeHme BekTopoB. [eomeTpuueckoe M anreGpamueckoe OTIpECTICHHUS.

Kputepuii OpTOroHaNbHOCTH BEKTOPOB.

- BexTopHOe nponssenenue BekTopoB. OpHEHTALNS IIOCKOCTH ¥ POCTpaHcTBa. [Ipasas u jepas

Tpoiiku. BrmBon anreGpamueckodf (GOPMBEI BEKTODHOTO HPOM3BENECHHS W3 TeOMETPHIECKOH.
Kputepuli KommnHeapHOCTH BEKTOpPOB. Brramcnenue miomaneit napajuiesiorpaMMoB. MoMmeHT
CHLTBL

Cmemansoe IpOM3BENEHHE BEKTOPOB. TeopeMa 00 SKBUBAJEHTHOCTH. Teopema o
TCOMETPIIECKOM CMBICIIE CMEIIAHHOTO NpousBenenus. Kpurepuit KOMILIaHADHOCTH BEKTOPOB.

OIIK-4 (OIIK-4.1 - ymeer)
Pemrenne cuctem minedHbIX anreGpandecKux YpaBHEHHH METOIOM Kpamepa.
Anrebpanyeckue T0MONHEHUs. ANTOPATM HAXOXKIEHHS 06paTHOMN MaTpHIIbL
Pemmerne cucrem IMHEAHBIX areOpandecKuX ypapHEHMH MATPHUHBIM CIIOCOGOM.
Pemenye cucteM THHEHHBIX alre6pandecKyX ypaBHEHHH METOOM I"aycca. [Ipsimoit u 06paTHBI
xox merona I'aycca.
VisMeHeHHe MATPHIE! JIMHEHHOrO Npeo0pa3soBAHMS IPH MEpEeXOie K HOBOMY 0asucy. BemBom.
CobcTBeHHBIE 3HAYEHMS M COOCTBEHHEIE BEKTOPHI MATDHIIBL BrBoxn  dopmynsr
XapaKkTePHCTUYECKOr0 ypaBHEHHS.  XapaKTepHCTHYECCKMM MHOTOWIEH MATDHIEI BTOPOIO
nopsaxa. JlmaroHanu3amus MaTpyil.
Basuc. Pasnmoxenue BekTOpoB mo Gasmcy (reoMeTpHYECKOE INKONBHOE pelleHHEe WU
anrebpandecKkoe peleHue).
OinemenTapHble NpeobpasoBanus omnpenemmreneir. Teopema 0 HE3ABHCUMOCTH ONIPENENIUTENSI OT
9JIEMEHTApPHOr0 NpeobpazoBaHusl.
MuHopsL. PasioxeHne onpenesuTeis o CTpoKe.
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Paspen 2

OIIK-4 (OIIK-4.2 - 3uaer)
1. Ipsivast Ha MIOCKOCTH:
1) B obmeit bopme,
2) B popMe CKAIIPHOTO IPOU3BEICHNS,
3) B hopMe CKaISIPHOTO IPOM3BENEHNUS C HAYaIBHON TOUKOH,
4) ¢ HaNpaBIAIOIIIM BEKTOPOM,
5) B 0TpesKax,
6) ¢ yrinoBbmM koaddurmenTom.
2. Hopmaits 1 HallpaBJISIOmMe BEKTOPEI MPSAMOH Ha IIOCKOCTH. Bee IEPEXOBI MEXIY (QOpPMYIaMH.
HavansHas Touka.
3. 3ajava, KaKx IPOBECTH MPSIMYIO Yepe3 JBE TOUKH:
1) B mxobHOM hopme,
2) ¢ HaNpaBJIAIOUIIM BEKTOPOM,
3) B popme onpenemTens (060CHOBaHUE).
4. PaccTostHUE OT TOYKH 10 IpsMoOi. Bemsoy.
5. IlmockocTs B IPOCTPAHCTRE:
1) B ofweit dpopme,
2) B (popMe CKAIIPHOTO MPOU3BEICHNS,
3) B GopMe CKaIIpHOTO IPOU3BEAECHHIS ¢ HAYaIbHOM TOUKOI,
4) ¢ AByMs HaIIPaBJISFOLIUMH,
5) B oTpe3Kax.
6. ITmockocTh Yepes TpH TOUKH
1) yepes HanpaBnsrONIIHE BEKTOPA,
2) B popme onpenenutens (060CHOBaHMUE).
7. Paccrostane MeXTy NByMS apaJLIeIbHEIMHA IIOCKOCTAMH (BBIBOL).
8. IIpsmas B IpocTpaHCTRE:
1) ¢ HanpaBIAIOIIMM BEKTOPOM,
2) KaK IepeceyueHue ABYX ILIOCKOCTEH.
9. Omwmrnc. KaHOHWYECKOE B IApaMeTPHIECKOe ypaBHEHHS. J[MPEKTPHCH ¥ (HOKAIBHBIE PaIHyCHL.
OKpy>KHOCTB KaK YaCTHEIN Cyyai 3JUIMIca.
10. TlapaGona. Karonmueckoe ypaBrerue napabonsl. JJupexTprca mapabodisL.
11. VpasreHHE NOBEPXHOCTH BTOPOIO HOPLIKA.
12. IlumuBnprdeckre MOBEPXHOCTH, y KOTOPHIX OOpasylomue NapaUlelbHEl OZHON H3 oceit
KOODIWHAT.
13. Coepa. dmmuncouns.
14. TunepGoOH: OAHOMOIOCTHEI! B ABYNOIOCTHEIIA.
15. Konugeckue NOBEpXHOCTH BTOPOTO MOPSIKA.
16. TlapaGomouap!: SIUTUNTHYECKAE U THIIEPOOIMIECKHe.
17. IloBepXHOCTH BpallleHH .

OIIK-4 (OIIK-4.1 - ymeer)

18. Crmoco6bI IOCTPOSHHUS IIIIHIICA.

19. I'mmep6ona. T'mmepGosmyeckue Gymrxnuu. Kanommueckoe u IapaMETPUIECKOe ypaBHEHUS
runepGousL. Lennas muaws. BEIBOI aCHMITOTE! rUIIEpGOIEL.

20. Tloctpoenue runepGoIEI 10 ee acummToTam. COMpsIKEHHELE THIIEpOOIIBL.

21. Tloctpoenue mapaGois! IO NAPaMETPY p U IUPEKTPHCE.

IIprBeserne ypaBHEeHHS BTOPOTO OPS/KA K KAHOHHYECKOMY BHY. OnpeneneHue BuIa KPUBOii U ee
[IapaMeTPOB.

11



Tunosbie BOnpockl
BXOJHOI0 TECTUPOBAHUS

no pucmumanae «MaremaTuxkay

Tema Ne 1. Berauciienue onpegeaureseii
(3adanus npeononazarom 1 npasunviwlii omeem)

Bonpoc Ne 1.1

3 2
Onpenenurens paBeH 0, eciid & paBHO ...
6 Sa-1
BapuanTsr oTBeTOB:
L2
2.-4
3.0
4.1
Bonpoc Ne 1.2
0 a0 O

Onpenemurens || 1

51

BapuaHTEI OTBETOB:

1.—3a,6,+a,6;
3. 3a,¢, +a,c,

Bonpoc Ne 1.3

S5 —3|paBeH...

0 a, 0

Ipunoorcerue 2

Pasnoxenue onpenemurens | b, 0 b, | mo amemMeHTaM IEpBOi CTPOKU HMEET BHU. ..

BapHaHTBI OTBECTOB:

b b,
4 -5

b b,
_'4 -5
b b,
4 -5

l. —a,

1

4 2 =3
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Bomnpoc Ne 1.4
0 a, a;
Onpenenutens || a,, a, a,| paseH...
0 a, ay
BapuanTs! 0TBETOB:
L. _azl(alzass _a32a13)
2. _(a12a33 _a32a13)
3. azl(alzass “aszaw)
4,

015053 — 030y

Bomnpoc Ne 1.5
a, a, 0

Paznoxenne onpenemutens | @, a,, a,;| 10 3MEMEHTaM TPETHETO CTONOLA UMEET BH ...

ay a;, 0
BapuaHTEI OTBETOB:
L. g0y —ay4,

2. _agg(auaﬂ _a31a12)
3 —(a”a32 _a3lal2)
4

- Gy (al 195 — 03,9, )

Tema Ne 2. Jluneiinbie onepanny HaX MATPHOAMH
(3adanus npednonazaiom Heckonbko NPAGUTLHBIX OMEEMog)

Bomnpoc Ne 2.1

Ecma cymectByer matpuna A4+ (3 A)T , ToMarpuna 4 ....
BapuaHTsI OTBETOB:

1. aBnserca HyneBoi (pasMepa mxn,rae m#n)

2. MOXeT OBITH € TUHAYHON

3. MOXeT OBITh MPOMU3BOJILHOH

4. sBrAeTCS KBAJPaTHON

Bompoc Ne 2.2

Ecim cymectsyer Matpuna A— A", 1o Matpuma A4 ...
BapuaHTs! OTBETOB:

1. sBnAeTCS KBAAPATHOMN

2. MOXeT OBITh € IUHUIHOH

3. MOXeT OBITh IIPOU3BOIEHON

4. SIBIIETCS HyJTeBOM (pasMepa mxn, e m#n)

Bompoc Ne 2.3

Ecmu cymectsyer Matprna 4+ 44" , 1o Matprma A4 ....
BapuaHTEI OTBETOB:

1. sBIseTCs Hys1eBOi (pasmepa mxn,Tae m#n)

2. SIBNISeTCS KBAOpPaTHOH

3. MOXET OBITh CAUHUYHON

4. MOXKET OBITH IPOM3BOIBHOMH
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Bompoc Ne 2.4

Ecmu cymectsyeT Matpuna A’ —2A4, o marpuma 4 ...
BapuaHTEI OTBETOB!

1. siBIIsIeTCS KBaIpaTHOH

2. MOXeT OBITh IPOU3BOIBHON

3. sBIsIeTCS HyJeBoi (pasMepa mxn, Tae m#n)

4. MOXeT OBITh e TUHAYHON

Bompoc Ne 2.5

Ecmu cymectByeT MaTpuia A — (54)", To marpuma 4 ....
BapuaHTEl OTBETOB:

1. MOxeT 6BITh TPOHU3BOIBHON

2. MOKET OBITh EIMHUYHOK

3. sIBIsIeTCS HyJIeBOH (pasMepa mxn,THE M+ n)

4, sBnsieTCs KBapaTHOM

Tema Ne 3. O6paTHag MaTpana

Bompoc Ne 3.1
4 -5 4

O6paTras MaTpuua K Matpune 4=|6 S5—a 12| He CyIECTBYET P & , PABHOM ...
1 3 2

BapuaHTEI OTBETOB:

-13

-10

13
10

Bompoc Ne 3.2
1 8 6
O6patHas MaTpuna k Marpune 4=| -3 7 1 | me cymecTByeT IIpH & , PABHOM ...
-6 14 2-«
BapuaHTEI OTBETOB:
0
2

7
-2

Bompoc Ne 3.3
- 6 =7
OG6parras Marpua k MaTpuie 4=| 2 - 1 | He CymeCTBYeT IIpU ¢ , PABHOM ...
-2 =12 14

BapuanTel OTBETOB:
-1

0

1

12
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Bompoc Ne 3.4

-5 ~a 1

OGparnast matpuma Kk MaTpue A=| 2 -8 12| He cymecTBYyeT IpH &, PaBHOM ...
-4 16 9

BapuanTs! 0TBETOB:

-20

-18

20

38

Bonpoc Ne 3.5
-7 1 28

OOpatnas matpuna x matpunie 4=| 4 6 —16 | He CymecTBYeT IpH & , PAaBHOM ...
¢ 33 32

BapuaHThI OTBETOB:

-8

8

0

24

Tema Ne 4. CucreMbl IUHEHHBIX YPABHEHHI: METOIBI PeIIeHHS
(3adanus npednonazaiom 1 npasunvrslii omeem)
Bomnpoc Ne 4.1
3x—4y=15

Ecmu %0:Y0) — pemenne cuctems! mumeiusx ypaBHEHHN {x ~47=9  torma *o+70 pasmo...
BapuaHTEI OTBETOB:

1.45

2.-15

3.-45

4.1,5

Bomnpoc Ne 4.2
x-5y=2

u -2 =
Ecrm  %0%0) — pemenwe cucTeMsI THHEHHBIX ypaBHEHHH { 25+3y=4_ 19 %0 moxer
OIIpenensIThes 10 GOpMyIIeE. ..

BapuanTs! oTBETOB:

s -

7

7. g 3

12

5. &

NET =g
— 2

3. 2 3
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-2 3
=R 3
4 4 3’
Bompoc Ne 4.3
{a.x—3y=2
Jlana cucteMa nMHeHHBIX ypasHeHmi ' ®Y=2  Cucrema me mMeeT pelreHui IIpH @
yp p P
PaBHOM. ..
BapuanTe! 0TBETOB:
1.2
2.0,5
3.0
4.-2
Bompoc Ne 4.4

Ilycre 4 m B — oOparumele KBaJpaTHBIC MATpUIBI OJHOTO TOpsaiaka. Torha pemreHuem
MaTpHYHOro ypaBHeHus: AX =2B SBIsSeTcs MaTpuIld...

BapuaHThI 0TBETOB:

Laip

1.2

gyt
2

3, 2847}
4,247'B

Bompoc Ne 4.5
3x+ay=0

Cucrema {x t3pi=0

BapuaHTHI OTBETOB:

UMEET HEHYJIEBOE PEMICHUE IIPH ...

Tema Ne 5. IIpsamasi Ha2 ILUIOCKOCTH
(3adanus npednonazaiom 1 npagunvhsLii omeem)

Bonpoc Ne 5.1
Bextop }V (p,S) NEPICHIUKYISIPEeH npsMolt 2x — y—1=0. Torna 3Hagenue p pasHo ...

BapuanTts! 0TBETOB:
I.2.5

2.10

3.-10

4.-25

Bomnpoc Ne 5.2
Bextop ﬁ (p,l 0) NEPIICHIUKYISIPEH NpsMoi 2x —5y—3 =0 . Torna 3HaueHue p paBHo ...

BapuasTsr oTBETOB:
1.4

16



3.-4
4.-25
Bompoc Ne 5.3

Bexrop ﬁ (4, p) NEPICHIUKYISIPeH mpsiMo# 2x —8y —3 =0. Toraa 3Hauenue p pasHo ...

BapuauTer oTBETOB:
1. 16

2.-16
3.-1
4.1
Bomnpoc Ne 5.4
x-5_y+10
Bekrop 5(;;,—3) HapajiesieH opsaMo 2 -3 . Torna 3HaYeHUe p PaBHO ...

BapuanTs! otBeToB:

Bompoc Ne 5.5
xo1_y+5

Bexrop §(p5) napajiesieH IpsiMoit 2 -1 . Torna 3Hauenwue p pasHo ...

BapraHThI OTBETOB:
1.-10

2.-2

3.10

4.25

Tema Ne 6. Kpusnle BToporo nopsiika
(3adanus ¢ kpamkum omseemom (yenoe 4ucno)

Bomnpoc Ne 6.1

2 2
i._.-i-.y_:]_

Paccrosinue mexy Gpoxycamu smmmnca 100 36 papHo ..

Bompoc Ne 6.2
v 2 —25 2 =
Muumas 1I0J1yocs runepGoIsy, 3alaHHOR ypasaermem 1657 2577 =400 napy,

Bomnpoc Ne 6.3

MErmvast oiyocs rumep6oIEL, 3aaHHOH ypaBHeRHeM 257 ~1677 =400 oapp,

Bompoc Ne 6.4
2 2
Boxnsinast nonyocs aiumrica, 3a1aHHOro ypapHenneym 0% + 2577 =400 napps

Bonpoc Ne 6.5

MHmvas moyocs rumepOosL, 3ananHo ypapaermem 4% —97° =36 nappa
P
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Tema Ne 7. OcHOBHBIE 33Ja9H AHATATHIECKOH reOMeTPHH B IIPOCTPAHCTBE
(Badanus npeononazaiom I npasunvhsiii omeemny)

Bompoe Ne 7.1

B mpocTpaHCTBE MMEETCSI OTPE30K, COSIMHSIONMY IBE TOYKH C OpAMHATAMHU OJMHAKOBBIX
3HaKOB. TOrza 3TOT OTPE30K HE MOXKET IIEPECEKATD ...

BapuaHTEI OTBETOB:

1. ocs opmuHAT

2. iockocts Oyz

3. mmockocTh Oxz

4. wrockocte Oxy

Bompoc Ne 7.2

B mpoctpaHcTBe HMMeeTCS OTPE30K, COSAMHSIOMMH [BE TOUKH C alIUIMKaTaM¥ OJMHAKOBBIX
3HAKOB. TOrJja 3TOT OTPE30K HE MOKET IIEPECEKATh ...

BapuaHTEI OTBETOB:

1. mnockocTe Oxy

2. miockoctTh Oxz
3. mtockocts Oyz

4. ocb OpaMHAT

Bompoc Ne 7.3

B mpocTpaHCTBE UMEETCS OTPE30K, COSNUHIIOMMI IBe TOYKM C HyIEeBBIMU OpAHHATaMH. Torza
3TOT OTPE30K IEITHUKOM JIEKHT ...

BapuaHTEl OTBETOB:

1. B mrockocTE 2

2. Ha OCH OpAMHAT

3. B IiockocTu 9%

4. B mrockocTH

Bomnpoc Ne 7.4

B mpocrpancTBE MMEETCS OTPE30K, COSAMHSIONMN ABE TOYKM C HYJIEBBIMH AallllIMKaTaMH.
Torzaa 3TOT 0TPE30K LETHKOM JIEKHUT ...

BapuaHTEI OTBETOB:

1. B miockoctu Oxy

2. B IuiockocT Oxz
3. Ha OCH AIILIHKAT
4. B mnockoctu Oyz

Bompoc Ne 7.5

B mpoctpancTBe HMMeEeTCs OTPe30K, COSNUHSIOIUYM IBE TOYKH C HyJIEBBIMH abcuuccaMd U
opauHaTaMH. TOra 3TOT OTPE30K IETHKOM JICKHT ...

BapuaHTEI OTBETOB:

1. Ha ocu abcnuce

2. Ha OCH alILIHKAT

3. Ha OCH OpIUHAT

4. B wockocta Oxy
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Tema Ne 8. IloBepxHOCTH BTOpOro mopsaKa
(3adanus npednonazaiom HeckoOIbKO NPAGUNLHBLX 0MBenos)

Bonpoc Ne 8.1

Ecnm 0(3,1,5) — IEeHTp chepkl, TO ee ypaBHEHHE MOKET HUMETh BUL ...
BapuaHTEI OTBETOB:

1. & +6:c+y2—2y+22—102+34 =0

2 x? —6x+y2 -2y +22-10z-1=0

8 x? ~6x+y2 -2y +22-10z+34=0
4,

o +3:c+y3+y+z2 +35z+1=0

Bonpoc Ne 8.2

Ecmu O(— 5,3,4) — LIEHTP cephl, TO €€ ypaBHEHHE MOXKET MMETh BHI ...
BapuanTs! 0TBETOB:

1. 5 +10x+y2—6y+z:"—82+34=0

o :cz—;'-;c+y2 +3y +z%+4z-25=0

3. i +10x+y2-6y +224+82+34=0
4. v +10x+y2—6y +22 -8z +46=0

Bomnpoc Ne 8.3
Ecnn 0(0,1,0) — HEHTp chepEl, TO ee ypaBHEHHE MOMKET HMETh BHII ...

BapuaHTsI 0OTBETOB:
1 x? -e-y2+2y+z2 =0

v ch+y:*—2y+z2 =0
3. Jc2+y2 —2y+22—99=0
4 x2+y2+y+zz—99=0

Bonpoc Ne 8.4

Ecmu 0(2,—1,2) — LEHTpP cEepEL, TO €€ YpaBHEHUE MOXKET MMETH BULI ...
BapuanTsr oTBeTOB:

1. x? +2:c+y2 —y+:~::2 +2z+5=0

2 353—41x+y2 +2y +2z2-4z=0
3 %2 —-1.7c+y2 +2y+zz—4z +5=0

4. x2+4x+y2+2y+zg—4z=0

Bompoc Ne 8.5

Ecnu O(— 1,—5,3) — IEeHTp cEPEL, TO ee YpaBHEHHE MOKET UMETh BHT ...
BapuaHTh! 0TBETOB:

1. i +2x+y2 +10y +2%-62+10=0

2 e —:f+_y2 —.5_)¢7+z2 +3z-1=0
3 e +2x+y2+10y +z2-62z-1=0

4. £? —.?.ac+y2 +10y +z%-6z+10=0
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Tema Ne 9. @ynxnuu: 0cHOBHbBIE HOHATHS M ONpPeIeTeH s
(3adanus na ycmarnoenenue coomeemcmeus)
Bompoc Ne 9.1

YCTaHOBHTE COOTBETCTBHE MEXAY QyHKIWEH 1 €& 06TaCTHIO ONpeIeeHUs
1.y =sinx

L
8 y= 2%+1
3.7 =1-x
BapuanTs! 0TBETOB:
1. Cose)
2. (— 0, — I)u (-1,)
3. F11]
4, Co-1]uf)
5. C11)

Bompoc Ne 9.2

YCTaHOBUTE COOTBETCTBHE MEXIy QYHKIMEH U e 06/1acThIO OIpeNeIeHUs
1, ¥= tgx

2. 7=

3. 7=+x’-1
BapuaHTel 0TBETOB:
1. C11)

B (= o, )

x:%ﬂm, keZ

3
4, Co-1]uf;e)
5. x#kw, keZ

Bompoc Ne 9.3
YCTaHOBUTE COOTBETCTBHE MeX Iy QYHKIHEH i e 06acThIO OIIpeICIeHUS
1, ¥ =arcigx

3, par
3§l
Bapuanrter otBeTOB:
1. = 2;3]

9 o-2]ufz;0)

3. C%32)

4. (_ ':O,O_)U (0) 00)

5, o,)

Bompoc Ne 9.4

YcranosuTE COOTBETCTBHE MeXAY GYHKIHeEH 1 €& 061acThIO OIIpENIEIICHUS
1

1, y=x2

5 Y= lc:agzx2

2 y=\!x2—4

BapuanTs! oTBETOB:
1. {‘ m’_‘?']u [2"”)
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2 (0,00)
3,22l

4. [O;m)

5. (- ch,O)u (0,0)

Bompoc Ne 9.5

VYV CTaHOBHTE COOTBETCTBME MeX Ay QyHKIHMei u e€ 001acThIO ONPeICICHI
1

1_:#=(1—X)5
X= =
2 x-(x2 +1)

3 y = zlcgzx

BapuaHTsI OTBETOB:
1. (— w,O)u 0,x) -

2. 0.)

3, L)

4. (— 0, )

5. 1]
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IIpunooicenue 3

Tunosble BONPOCHI
HTOr0BOr0 TECTHPOBAHHS

no mpucnunanHe «MaremaTuka»
OIIK-4 (OIIK-4.2 - 3HaeT)

1. MarpuIa, 94CII0 CTPOK M YHCIIO CTONOIOB KOTOPOH COBIANacT, Ha3bIBACTCS!
a) HyJeBOH
0) npAMOYTOJILHOM
B) KBaJpaTHOH
I') eOUHUIHOH

2. Matpuna Ha3sBaeTCA CAUHUYHOM, SCIIH:

a) BCE €€ DJIEMEHTEI PaBHEI CAUHHAIIE;

0) SJIEMEHTHI TJIaBHOM [MaroHajy paBHBI €IHMHHIE, & BCE OCTAILHBIC DaBHEI
HYJIIO;

B) TOJIBKO OJTMH M3 €€ 3JIEMEHTOB PABEH €IMHHIIE, 4 OCTAILHBIC PABHEL HYIIO;

r) 9JIeMEeHTHl TODOYHOM JMArOHAIM PaBHBI €IHMHHIIE, & BCE OCTAIbHBIC PaBHEI
HYJIIO.

21,1 %z 43
3. Jlana marpuma 4 =| @21 @22 @23 | Qopmyna oOpaTHOH MATPHIBI K MaTpHLe A Oyzer
@31 Q32 Q33
HAMETh CIELYIOIHH BH:

iy Ay A1p Agg

a) A= T Asq Asp Aaz , roe A;;  SBILTIOTCH anTeOpanvecKuMU JIOTOTHEHUAMA
Azy Azz Ags
MAaTpHUIEI 4;
A1 Azx Asy
6) A L 1%' Ay, Agp Asp |, THe Ay  sABIAIOTCH aireOpamdYecKHMH JIOTIONHEHHAMH
Az Azz Az
MaTpHIE 4;
My, Mz Mg
B) A"l= é Myy M,z M,z | rme M;; SIBISIOTCS MEHODAMHU MAaTPHLEL A
Myy Myz Mgz
Ml,i M’a’gl M&,‘l
r) b i — 'Illa_l Mys Myz Mjyz | roe M;; SBISIOTCS MAHOPAMU MATPHIBI A.

Mz Myz Msz

4. Teopema Kponekepa-Kamemnu:

a) CucTeMa COBMECTHA, €CIIH PAHTH CHCTEMBI 1 PACIIMPEHHOM CHCTEMBI HE COBIIANAIOT.

6) CucTeMa OTpeieICHHAs, €ClIA PAHTH CHCTEMEL M PACIIMPEHHON CUCTEMBI COBITANAKOT.

B) CHCTEMa ONpeIelIeHHAasl, €CIIH PaHTH CHCTEMBI ¥ PACIIMPEHHON CHCTEMBI HE COBIIAIAIOT.
r) CucreMa COBMECTHA, €CIIA PAaHTH CHCTEMBI M PACIIMPEHHOM CHCTEMBI COBIIANAOT.
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3 =
5. Kax BEMUCIIUTS IUIOMAb TPEYTONLHAKA 06Pa30BAHHOTO ABYMS BEKTOpaMu g, b7

- 7 s
a) Hano BeumcIuTh BEKTOPHOE IMPOU3BECICHUE BEKTOPOB 4, b 1 HAUTH TOJOBUHKY IJIHHEL

3TOT0 BEKTOpA.
= 7 o
6) Hamo BEIMMCIMTE BEKTOPHOE HPOM3BEACHHE BEKTOPOB @, b W HaliTH IHHY 3TOTO

BEKTODA.
B) Hazo BHEIUKCIHTE CKAISIPHOE IIPOU3BEAECHHUE ITUX BEKTOPOB;
r) Hamo BEIYUCIHTE IOJIOBHHKY CKASIPHOTO MPOM3BENCHHS 3TUX BEKTOPOB.

6. Uro Taxoe HOpMaJb K IPAMOH?
a) DTO0 BEKTOpP NapajUle/IbHBIN MPIMOH.
6) DTo BEKTOp NEpHeHIUKYIISIPHBIA IPSIMOI.
B) OTO YMCIO PABHOE PACCTOSHUIO OT TOH NPsAMOI /10 Hadana KOOP/IHHAT;
r) 3TO KOpPEHb YpaBHEHHUS NPSAMOH.

7. OOGuee ypaBHEHHE IUIOCKOCTH UMEET BUJL:

x A 1

) -+ =4+-=

) a ch 1
o3, = z-=

6) D — ¥ o
8y 8y &y

B) z=kx+b

r) ax+by+ecz+d=0

i =

8. BriGepuTe MPaBUIBHOE ONpPEENeHHEE THIEPOOIBI:

a) Tumepbonoit Ha3sBaeTCA KPHBasi, y KOTOPBIX PACCTOSHUA OT TEKYIICH TOYKH KPHBOH
10 ABYX 3aIaHHBIX TO4YeK (QOKyCOB) paBHBL

6) I'mmepGoyoii HasbIBaeTCs KpUBast, Y KOTOPHIX Pa3sHOCTh PACCTOSHUN OT TeKyIIeH
TOYKM KPUBOM IO JABYX 3a[aHHBIX ToUeK ((DOKYCOB) OCTAETCsI BCEr/ia IOCTOSHHOM.

B) I'mmepGosoit Ha3kIBAETCsE KPUBAsl, Y KOTOPBIX IPOU3BEICHNUE PACCTOSHUM OT TeKyIleH
TOUKH KPHUBOMH JI0 IBYX 33/[aHHBIX To4eK (HOKyCOB) OCTAETCS BCETA IIOCTOSHHOMH.

r) Tunmepbornoii HasbBaeTCS KpUBAs, Y KOTOPHIX CyMMa PACCTOSHUM OT TEKYIIEH TOYKH
KPHBOH 10 JBYX 3aJaHHBIX TOUeK ((DOKyCOB) OCTaeTCs BCEra OCTOSHHOM.

HaGop BEKTOpPOB 7— MEPHOTO JHHEHHOro BEKTOPHOTO MPOCTpaHCTBA R™ Ha3bIBACTCA
Vi, Va, Va, Ve, V5. 6a3ucoM, ecin:

a) JIro6oii BeKTOp MpocTpaHcTBa R™ MOXXHO Pa3NIOKUTE IO 3TOMY Habopy;

6) Ecmu aToT HabOp SBJSETCS THHEHHO HE3aBHCHMBIM HaOOpOM BEKTOPOE;

B) Jlio60i BEKTOp IPOCTpaHCTBA R™ MOXKHO Pa3JIOKUTh IO 3TOMY HabOpy U pasiokKHTh
OJIHO3HAYHO;

r) Ecnu uwacTe BEKTOpOB IpoCTpaHCTBa R™MOXHO Pa3jIOXHTh IO 3TOMY Habopy, a
9aCTh BEKTOPOB PA3JIOKHUTH HENEL3S.

10. Kakas cucTema Ha3bIBae€TCS COBMECTHOH?
a) Cucrema Ha3BIBaeTCS COBMECTHOH, €CJIM OHA UMEET POBHO OJHO PEIeHUE.
6) Cucrema Ha3LIBAETCS COBMECTHOM, eciy OHa XOTs OBl OJJHO pEINCHHUE.
B) Cucrema Ha3BIBaCTCSI COBMECTHOMH, €CIIM OHA HE HMEET PEIICHHH.
r) Cucrema Ha3bIBaeTCS COBMECTHOH, €CIIA OHA MMEET POBHO [1Ba PEIIECHUS.
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Qi1 @13 Qi3 by
11. Kaxas cucreMa Ha3eIBaeTCS OLHOPOAHOM cucTeMoit: | @21 @22 Gz (;) =9z |7
@31 Gzz2 QGz3/ \z b
a) Curcrema Ha3RIBACTCS ONHOPOHOMN, ECIA €€ IPaBas 9ACTh ECTh HyJIEBOM BEKTOP;
0) Cucrema Ha3BIBaeTCSA OXHOPOIHOM, €CIIM €€ IpaBas YacThb €CTh € NUHIIHEIN BEKTOD;
B) CucTeMa Ha3BIBACTCS OHOPOMHOM, ECIIH €€ JIEBAsT YaCTh COCTOMT M3 PABHEIX YHCET,
r) JroGas muHeiHas cucTeMa Ha3bIBaeTCS OIHODPOIHOH.

12. Kpurepnit xoumHEeapHOCTH (HapajlIeNbHOCTH) BEKTOpOB. Bextopa @ u b KOJUIMHEAPHEI

TOTZa, ¥ TOJIBKO TOT/Ia, KOra:
a) CxayspHOE NPOU3BENEHNE ITHX BEKTOPOB PABHO HYIIIO;

6) BexropHOE IPOH3BENCHHE STHX BEKTOPOB €CTH BEKTOD C IOJIOKUTETHHBIME KOODIUHATAMH;
B) CkangpHoe MPOM3BENEHHE 3TUX BEKTOPOB MOJIOKUTEIIBHO,

r) BexropHoe nponsseneHue 3THX BEKTOPOB PABHO HyJIEBOMY BEKTODY.

13. KBanparHas MaTpuIla Ha3EIBAETCS HEBBIPOKICHHOM, €CIIH €€ ONPENCTUTEIb:
4) paBeH HYIIO;

0) oTmueH OT HyIS,
B) BEIMYHHA OIIPEEIINTENS HE UMEET 3HAUCHNS,

T) IOJOXHUTEIEH,

14. YpaBHeHHe KpyTa C EHTPOM B TOUKe {xq;¥,) ¥ pAIHycoM R UMEET BUL:
a) [x—xol+1y =l =R?
o xR+ (-l 2R
B) (e —2)2+ (r—yo)2 <R
r) (= 50)? — &y —x,)? « R?

15. Ecm MaTpuny yMHOXHTE Ha YHCIIO 5, TO:
a) BTOpAas CTPOKA YMHOXKMUTHCS HA 9HCIO 5;
0) TpeThs CTPOKa YMHOXKHTBCS Ha YHCIIO 5;
B) NEpBhIH cTONOEL YMHOKHUTECS HA YHCIIO 5;
I) BCE 3JIEMEHTH! MATPUIBI YMHOKATHCA HA YHCIO 5.

16. IIpu mepecTaHOBKE CTPOK ONpPEAEITHTENb:
a) He MEHSeT 3HaK
0) MeHseT 3HaK Ha IPOTUBONOIOKHEIL
B) paBEH HYJIIO
I) CTall HOJIOXKHTEILHEIM
17. VismMeHsieTcst M paHT MaTpPUIB IIPH [IEPECTAHOBKE CTPOM?
a) PaHr MaTpuIer IpH IepecTaHOBKE CTPOK H3MEHSAETCS Ha IIPOTHBOMOIOKHOE THCIIO;
6) He usmensercs;
B) MoxeT;
r) MHOrma MoXer, HHOIJIa HE MOXKET.

18. Bekropsr @ u b KOJUIMHEapHBI TOr'JAd, ¥ TOJHKO TOTHa, KOraa:
a) CkanspHOe MPOU3BECHUE STHX BEKTOPOB PAaBHO HYJIO;

24



0) BexTopHoe npousBenenue sTHX BEKTOPOB €CTh BEKTOP C MOJIOKUTEIILHEIME KOODIUHATAMI,
B) CkalsipHOE IPOH3BEIEHNE STHX BEKTOPOB MIOJIOKUTENBHO;
r) Bexroproe mpomssenenue 3THX BeKTOPOB PaBHO HYJIEBOMY BEKTODY.

19. Kpurepnit xommianaprocTa Tpex BEKTOPOB B IPOCTPaHCTBE. Tpu BEKTOpa KOMILIAHADHEI (TO
CCTH JIEXAT B ONHOM IUIOCKOCTH) TOTZ@ H TOJBKO TOTMA, KOIJA ONIPEICNUTENE TPETHErO
TopsAnKa, 00pa3oBaHHBIM U3 UX KOODIUHAT:

a) TIOJOXUTEIEH
0) orpumarencH
B) DpaBeH HYIIO
I) HE paBeH HYJIO

OIIK-4 (OTIK-4.1 - ymeer)

4 -5 4
20. OGpatmas Matpuna k Mmatpune A=|6 S—a 12| me CYImECTBYET IIPH ¢ , PABHOM ...
1 B 2
a) -13 6) -10 B) 13 r) 10

21. Tlycte A u B — o6paTumble KBaJpaTHbIC MaTPHIBI OAHOIO mopsaka. Torma pemeHuem
MaTpHIHOTO YpaBHEHUS AX = 2B sBIseTCS MaTprIa

a) lA'lB
2

6) %BA‘I
B) 2BA4™
r) 247'B
0 a0 0

22.  Pa3noxeHue OnpeneTuTeNs b, 0 b,| mo snemenram neppoii CTPOKH MMEET BHII
4 2 -5

b
Lo 2
4 -5
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24.

26.

27.

28.

2

3
Onpenenurte
oo Tm’)ﬁ S -1

‘ paseH 0, eciii @ paBHO ...
a) 2 6) -4 B) 0 r) 1

0 a O
Omnpememurens || 1 5 —3|pasen
g 0 e
a) —3a,c, +a,c,
6) 3a;c;—asc;
B) 3a,c, +a,c,
I) —3a,c, —a,c,

3x—4y=15

Ecm (xo, yo) — [PpCUICHHE CHCTEMBI JIHHEMHBIX ypaBHEHHH { , TOorja

x—4y=9
X, + Y, PaBHO...

a) 4,5 6) -1,5 B) -4,5 I} 15

x=5y=2

, TO X, MOXET
-2x+3y=4

Ecmr (x,, yo) — PEIICHUE CHCTEMBI JIMHEHHBIX ypaBHEHWMH {

OIpeeNAThCS 10 hopmye

-5 2 1 2
3 4 2 4
[ 1 -5 T T %
a) =2 3 B) =2 3
2 -5 1 -5
B3 2 3
METT =5 SRS
6) -2 3 r) 4 3
. ax—3y=2 .
Jana cucreMa JIHHEHHBIX ypaBHEHWH PV Cucrema He WMeeT pelleHwil Ipu a
x—6y=
PaBHOM
a) 2 6) 0,5 B) 0 r) -2
3x+ay=0
Cucrema HMEET HEHYJIEBOE PEIIeHHE MIPH
x+3y=0
a) a=-9 6) a=13 B) a=0 r) a=9
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29.  BeramemuTs cKaNSIpHOE IpOH3BeeHH e BEKTOPOB: & =2 2 1), . 2 3 i
a) 11 6) 4 B) 6 r) -11

30. Bexrtop bl (4,p) NCPICHIUKYIAPEH NpsiMoi 2x—8y—3=0. Toraa sHaverHue p paBHo ...

a) 16 6) -16 B) -1 r) 1

31. Muumas noyocs rumepGotsL, 3a0aHHOM ypasHernem 4x” —9y? = 36, paBHa

a) 9 6) 2 B) 36 r) 3
x2 yz
32. Paccrosaue Mexmy hoKycaMu 3IUTHICA 564-%:1 PaBHO
a) 10 6) 6 B) 16 r) 1

L
L

YCTaHOBHTE COOTBETCTBHE MEXTY DYHKIHEH U 68 06IacThio omnpeneneHus. B otsere ykaxute
TOT U3 BADHAHTOB, KOTOPKIH OCTAJICS HEBOCTPEOOBAHHEIM.

1

A. y=sinx B. y=2%1 B. y=+1-3x>

BapuauTs! oTBeTOB:

a) (~o0;00)

6) (-oo~1)u(-1,)
) [-51]

n (-11)

34. Beramenmts mpoussenenue crpoku (& b ) Ha croibern (g) INonygwres:
h
a) MaTpuIa pasMepoB TPH Ha TPH;
6) MaTpuma ¢ Tpems CTPOKAMH ¥ OJIHH cronbiom;
B) MAaTpHI@ C TPeMs CTONOLAMH U OHOM CTPOKO;
I) OMHO YHCIIO.

2

Q1 Gz Q3 By By By
35. MOXHO 1 BEMUCITHTE IPOU3BEICHHE MaTPHIL: (ﬂz,l as; %3)}# Bai bas bos

a) Bo3MOXHO, ¥ pesynsTHpyromas MaTpuna OyZeT UMEeTh TPH CTPOKH U TPU CTOIONE;

6) HeBosMOXHO, Tak uHCIO CTONGLOB IepBOi MaTpUIEl HE DABHO YHCIY CTPOK BTOPOIX
MaTpHIEI;

B) Bo3mOXHO, B pesynsTHpyrOmas MaTpuLa Oyner uMeTh JBe CTPOKH U TPH CTONONA;

r) Bosmoxmo, u pesynsTHpyromas MaTpumna Oyner HMEeTh TPH CTPOKH H JBa CTOJ6IA.

36. Pasnoxenue onpenenuTens mo TPETHEH CTPOKeE:

Q11 Qg
@21 @22 Qa3 =—gq, @22 @23l ®32layy @zzl T3y as,
@31 Q32 Qazs B K

a)
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zjzi zlj Zii - Ia-i,z ﬂu! o @14 G'fm Q2
—“3llag Qo= “32|a a @33 Q , a
6) 231 @32 ass 22 Q23 21 Q23 2, 2z
)
@
2‘; Zl‘: aiz - Iflu G13|__ |%1 %13 0. |F2 013
= T e Q21 Qo3 T Haa2 Raoq Q33 33 |a Qqq
B) aS, 1 a3,2 a3,3 ey P - = 2-'2 2!
zu i” aw‘ @11 C3 Q11 Q43 Q12 @13
31 At __aﬂila, a | 32)a,, ays| 83 |ays @,
9 @31 faz Bza 21 Qa3 z1 Q23 22 Q23
37. Jins HaxOXHEeHHs COOCTBEHHBIX YHCEN IMHEHHOrO Omeparopa A HEOOXOOHUMO DEINUTH
paTop p
YpaBHEHHE:
) |A-AE|=0 6) |A-AE|<0 B)|A - AE| > 0 DA -AE=0

38. VpaBHEHHE IIIOCKOCTH B OTPE3KaX HMEET BULL:
X=X - zZ—2
a) 0o .Y~ Vo _ 0
e e e

x y z

6) ax+by+cz+d=0
a b ¢

r) z=kx+b

39. VYpaeHenue npsAMOH, 3a{aHHOMN KaK ITepeceueH e JBYX ITIOCKOCTEH, UMEET BHI;

{aix +byy+ez+d; =0
a) QX+ by + caz+dy=0

{alxz +bij.?+f.'12+ dl = 0
6) \@2%t Bay + 6223+ d; =0

[a1x+bl}r+clz+d1 =0
B) QX+ bay+ez+d, =0

{zzlx+b1.ﬁr+ €1Zz+dy =0
r) Qaxthyy+ez2+d; =0

40. B mpocTpaHCTBE HMEETCS OTPE30K, COSOMHSIOMMHN IBE TOUKH C OpIMHATaMH OJWHAKOBEIX
3HaKoB. Torna 3TOT OTPE30K He MOXKET HepeceKarh
a) OCh OpPJIHHAT

6) mnockocts Oyz

B) mIockocTh Oxz

r) mIockocTb Oxy

41. Ecmm 0(3,1,5] — IEHTP CPEPEL, TO €€ YPaBHEHHUE MOKET UMETH BHUII . ..
a) x*+6x+y>—2y+z°-102+34=0

6) x> —6x+y>-2y+2z>-10z2-1=0

B) x> —6x+y>—2y+2z>-102+34=0
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r) x2+3x+y2+y+zz+52+1=0

42. KaHOHWYECKOE ypaBHEHHE IUIAIICOMIA HMEET BHJ:
x2 42 ’ 72 ¢
a? b 27

8) 2 },z 72

6) E+b—2+c—2=1
xz yz ZZ

g) @ B2 L
xz yz zz

n @ ptaE=t
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IIpunooicerue 4

TunoBsie BOIIPOCHI M 3aaHUA [JIf IIPOBEJECHHHA YCTHOI'O H MHCEMEHHOT0 OIIpoCca

no pucnunnHe «Viaremaruka»

OIIK-4 (OIIK-4.2 - 3HaeT)

Pazpes 1. BexkropHas 1 JHHelHas aire0pa H ee MPHJIOKEHHS B APXHTEKTYPHOM
NPOEKTHPOBAHHH

Tunossie BONPOCHI AJI8 YCTHOTO ONpoca

1. Pomep M MECTO MaTeMaTH4eCKMX METOHOB HCCIENOBAaHWSA B PEIICHHM NPUKIANHBIX 3a1ad
apXUTEKTYPHOTO IPOSKTHPOBAHHUSL.

2. Ilomsarue Bextopa. Onepanuy Haj BEKTOpamMu B 6ECKOOpAMHATHOM B KOOPAUHATHON (hopMax.

3. IlpumeHeHHE BEKTOPHOM rpad¥Ku NP MOCTPOCHUM apXUTEKTYPHEIX GOpPM.

4. KommHeapHOCTh, OPTOrOHAIBHOCTE ¥ KOMIUTAHAPHOCTEH BEKTOPOB.

5. Omnepauuu HaJ MaTpHIAMH.

6. Ompememuremu II, III u Beicmmux mopsaxoB. CaolicTBa ompexmenuTencit. ['eoMeTprdeckuit
CMBIC]I OIIpEeAeIIATEINEH.

7. CucreMbl TUHEHHBIX YpaBHEHWH. ANTOPHTMEI DEIICHHS CHCTEM JIMHEHHBIX anreOpandecKux
YpaBHEHHM.

8. Teopema 00 3nmeMeHTapHEIX IpeoOpa3oBaHUAX, HE MEHSIOUIMX IIPOCTPAHCTBA PEIICHHM, U UX
00paTuMOCTH.

9. Kpurepuu COBMECTHOCTH U HeCOBMeCTHOCTH. Teopema Kponekepa-Kanenne.

10. Paur marpunsl. basucHerii MuHOp. QOpMyIHPOBKA TEOPEMEBI O paHre MaTpHIE! (COBIaACHHE
TpEeX YHCE).

11. JIunelinas 3aBHCHMOCTS M HE3aBHCUMOCTh BEKTOpOB. basuc npocrpancTBa.

12. VismereHne MaTpHUIs! IHHEHHOTO TpeoOpa3oBaHus IpH Iepexoe K HOBOMY Hasucy.

13. CobcTBeHHEIC 3Ha4YeHHS H COOCTBEHHEIE BEKTOPHI JHHEHHOro IpeoOpasoBaHusa. BrIBOJ
(bOPMyYIIBI XapaKTEPHCTHIECKOTO YPAaBHEHHUS.

14. CkanmsapHoe, BEKTOPDHOE H CMEIIAHHOE IPOM3BEICHUS BEKTOPOB: HX TI'E€OMETPUYECKAs W
anreOpandecKkast HHTEpIPETAIMS IPY PEIICHUM 3a]a4 apXUTEKTYPHOTO IPOSKTHPOBAHHUS.

15. Kputepun OpPTOTOHAIBHOCTH, KOJUIHHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB MPH AHAIM3E
B3aMMHOT'O PACIONIOKEHHUS apXUTEKTYPHEIX 00BEKTOB Ha IPOCTPAHCTRE.

OIIK-4 (OIIK-4.1 - ymeer)

Tunoeoii sapuanm 3a0anuii 014 RUCLMEHHO20 ONPOCA

I PeluTs 3a1aHHYIO CHCTEMY YpaBHEHHH:
a. [Tone3ysch hopmynamu Kpamepa.
b. MatpugsbM cIoco60M, 3aIUCEIBAS CHCTEMY B MATPHIHOM GOpME ¥ HOIB3YSIChH
obpaTHO# MaTpHUIleH.
2x+y-z=1
c. Meromom I'aycca, HCKIFOYEHHEM HEM3BECTHEIX. S X + Y + 2z = 6
3x-y+z=4
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2. Haiitu pasmeprocts 1 Gasuc (QyrnameHnTansHy:o COBOKYIHOCTE) IPOCTPAHCTBA PELICHHH
X +4x,-3x;+6x, =0
OZTHOPOIHOM CHCTEMBI YpaBHEHHIA. 2%, + 8%, +%3—2x, =0
X +7x,-10x;, +20x, = 0

OIIK-4 (OIIK-4.2 - 3naer)
Pazpen 2. AnamaTnueckas reoMeTpHs B HCCICT0BAHNT COBPEMEHHBIX aPXUTEKTYPHBIX hopm
Trnnosrre Bonpock! Juist yeTHOro 0mpoca

1. Mccnenoanre MeTomoB ¥ cmocoGoOB IOCTpOEHHUS IFEOMETPHIECKUX OOBEKTOB KaK OCHOBA
ApXUTEKTYPHOIO KOHCTPYHPOBAHUSL.

2. HeompenensieMsie IOHATHS aHATUTHYIECKOH TEOMETPHH.

3. YpaBHeHHS ©NpAMO¥ Ha IUIOCKOCTH: cepsl WX TPUMEHEHHS B apXHTEKTYPHOM
IpoexTHpoBanuy. HopMais 1 Hanpasisroniye BeKTopa.

4. PaccrosiHEE OT TOYKH 10 IpsMOiL.

5. YpaBHEHHSA IJTOCKOCTH B MPOCTPAHCTBE.

6. PaccrosHue MeXIy NByMS NapaLIeIEHEIME TIOCKOCTIME.

7. YpaBHEHHs NPSMOH B IPOCTPAHCTEE.

8. Ommnc. KamoHmueckoe wu [IapaMETPUYECKOe ypaBHEHMs.  JIUpeKTpucel u (hoKaibHBIE
panuycsl. OKpy»KHOCTb KaK YacCTHBIH CITyqail SJuIamca.

9. OnTnueckwe W aKyCTHUECKWE CBOMCTBA ApXUTCKTYPHBEIX (OpPM, IIPEACTABIEHHLIX B BHIE
dJUIAIICA.

10. T'unep6ona. T'unepGomrgeckue dysximy. Kanommueckoe u [IapaMETPHYECKOe YpaBHEHHUS
rUnep6OoIkL.

11. [emnas miaus. BEIBOJ aCHMITOTE! THITEPGOIILL. ComnpsixeHHEIE THIIEPOOIIEL.

12. IlapaGona. Kanommyeckoe ypasuenue napaGosL. JupexTpuca mapa6oJisr.

13. YpasHeH#e MOBEPXHOCTH BTOPOTO HOpsIKa.

14. IlnnvaapudecKne IOBEPXHOCTH, y KOTOPBIX 00pasyromue NapaielbHEl OJHOM H3 oceif
koopnurar, Chepa. Dmmmrncons.

15. I'unep6onoua: OJHOIONOCTHELS U JIBYTIOJIOCTHAIH.

16. KoHudeckre MOBEPXHOCTH BTOPOT0 MOPSIKA.

17. TlapaGomouas!: IMHITAYECKHE H runepOoIHIecKye.

18. TToBepXHOCTH BpAIIEHNS ¥ HX IPUMEHEHHE B ApXHUTEKTYPHOM KOHCTPYHPOBAHHH OOBEKTOB.

OIIK-4 (OIIK-4.1 - ymeer)
Tunosoii sapuanm sadanuii ona nucemennozo onpoca

1. Jlarsr koopauHate! Bepmus Tpeyronsauka ABC. Haiitu:
a. Jlmny cropons: AB;
b. Vpasrenue cTopor AB u BC u ux yriossie K02 QUIMEeHTEI
c. Ypapuenwme meauansr AE
d. Vpasmenue u Amury BeICOTEI CJI
€. YpaBHEHHE OKPYKHOCTH, JUIs koTopoi# BeicoTa CJI - ecTs quameTp
f.  VpaBuenue npamoit, mpoxomsmeii 4epes Touky E, napamnensro cropore AB u Touky
nepecedyenus e€ ¢ Beicotoit CJI.
g- CucreMy NTHUHEHHBIX HEDABEHCTB, ONPEEIITIONIHX TpeyronsHuK ABC
A(2;2) B (5;6) C (6;4)
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2. CocTaBUTh ypaBHEHUE F€OMETPHYECKOTO MECTA TOYEK, OTHOIIEHHE PACCTOSHAM KOTOPHIX K0
HaHHOU TOUKM A(Xi yi) ¥ IO JaHHOM IpSMOM X=a - paBHO gmciy €. [lonydeHHOe ypaBHEHHE
IIPHUBECTH K MPOCTEAINEMY BHIYy ¥ 3aTeM INOCTPOUTH KpuByio. A*3;0), x=4/3, e=1,5

3. [lambl koopmuHaTH! BepunH mupamugsl ABCD. Tpebyercs:

3anucarb BexTopsl AB, AC, AD B cucteMe OpT ¥ HaifTH MOZYJIH 3THX BEKTOPOB.

Hattta yron mexny Bexropamu AB u AC.

Haiitu npoexmmro Bexropa AD Ha Bektop AB.

Haiitu nnomans rpasu ABC.

CocraButs ypaBrenue pedpa AC

CocraBuTth ypasuenue rpaay ABC.

A(-5;0;1) B(4 -2;3), C(6;2;11), D (3:4;9)

o Ao o
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