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MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JucuumimHa «AnredpanuecKkue METOJbl PEIICHUS TeOMETPUYECKHX 3a7auy» OTHOCHUTCS K
JUCLUIUIMHAM IO BBIOOPY 4acTH (OpPMHPYEMOHl ydyaCTHHKaMU 0Opa30BaTENbHBIX OTHOLIECHUM,
broka 1. uctumivael (MOAYIIH) MOYJISL CIICIIMATBHBIX Pa3/IeJIOB MPEAMETHON 00JacTH yaeOHOTOo
IUIaHA OCHOBHOHM INpodeccHOHaIbHOM 00pa30BaTebHOW MPOrpaMMBbl BbICHIETO OOpa30BaHUS —
porpaMMsl OakajaBpuara 1o HarpasieHuto noarotosku 44.03.01 Ilegarornueckoe odpa3oBanue ,
HalpaBJIeHHOCTh (IIpo¢umiib) 0o0pa3zoBaTeabHON MNporpamMmsl «MaTeMaTuka», 3a04HOU (OpMBI
00y4eHusl.

JlycuumuinHa onupaercst Ha pe3ysbTaThl 00y4eHus, chOPMUPOBAHHBIE B PAMKaX JUCLMIUIMH!
Anrebpa. Teopuss uucen, ['eomerpus, Maremarnyeckuii ananm3, JluckpeTHas MareMaTHKa,
OreMeHTapHas MaTeMaTHKa, a TAKXKe y4eOHOH NMPaKTHKH 110 MaTEMaTUKE .

PesynbTarhl M3ydeHMs] AUCUMILIMHBL SIBISIFOTCS. OCHOBOM JUISl IIPOXOXAECHUS JUCLUILUIMH U
npaktuk: Teopus BepoATHOCTEHl W OCHOBbI ~MareMaTHyeckoW — craTucTukd, HayuHo-
uccuenoBarenbckas pabora, IloAroroBkM K coadye W caada TOCYAapCTBEHHOTO SK3aMEHa,
Beinonnenue u 3amura BbITYCKHOM KBATM(UKALIMOHHON paOOThI.

Ilepedyenb nmiIaHupyeMbIX pe3yJbTaToB 00ydeHHs (00pa3oBaTe/bHBIX Pe3yJabTATOB) IO
AUCUHHILINHE

Heab0 OCBOGHHMS  JUCHMIUIMHBI ~ SIBISIETCS  TOATOTOBKA  y4HWTENs K  Oy;ymien
npo¢eCCHOHATBHON AEATeNbHOCTU: (POPMUPOBAHHE CIOCOOHOCTU K IPENOJaBaHUI0 MAaTEeMAaTUKU
Kak B OOBIYHBIX 00IIe00pa30BaTEeNbHBIX KiIaccaX, TaK M B KJIAcCax C YIIIyOJICHHBIM H3Yy4E€HUEM
MaTeMaTHKH.

3ajgauveil OCBOCHHWS JUCHUIUIMHBI  SIBISCTCS TOATOTOBKA  Oyaymiero y4wmrens K
UH/IUBUYaJIbHOW paboTe ¢ OJlapeHHBIMHU JI€ThbMH, K IPOBEIECHUI0 MAaTEMAaTUYECKUX OJUMIIMAA U
NOJArOTOBKU K HUM, a TaKXXe 3aKpeIUICHHE YMEHHUI IPOBOAUTH MaTeMaTHYeCKHe MpeoOpa3oBaHUs
BBIP)KEHUI, 3aKpelyieHue YMEHHsI IPOBOJIUTH CTPOTHMe aOCTPAKTHO-JIOTMYECKUE JI0Ka3aTelbCTBa,
pelaTh 3a/1a4y MOBBIILIEHHON CI0XHOCTH IIKOJBHOTO Kypca MaTeMaTHKU.

B pesynbraTe OCBOEHMS NpPOrpaMMbl OOYYaIOIIMKCA JOJDKEH OBJAAETh CIEAYIOIUMU
pe3yibTataMu 00ydeHus (B Tabyule MPEICTaBIEHO COOTHECEHUE 00pa30oBaTeIbHbBIX PE3Y/IbTAaTOB
00yYeHUS 10 JUCHUILIMHE C UHIUKATOPAMH JOCTHKCHUS KOMIICTCHIIUH )

KoMnerenmus u OO0pazoBarenbHbIe pe3yIbTaThl AUCHUTIIHHBI

VMHJIMKATOPBI €€ (aTansl popmMHUpoOBaHUS IUCHUIUIMHBI)

JOCTHUKECHHUSA B 3HaeT ymeeT Bnaneer

JHCIHIIIHHE

VK-1. Criocoben OP-1. 3HaeT MeTOOBI OP-2 YMmeer OP-3 Bnaneer
OCYIIECTBIISATh MOUCK, | KPUTHUECKOTO aHAJIM3a | TMIPUMEHSATh CUCTEMHBIN | HaBBIKAMU pedIieKcru
KPUTUYECKHUM aHAlIU3 | ¥ CHHTE3a MOJXOJ JUIA PEIIEHUs] | 10 TOBOLY
U CUHTE3 uHpOPMAITIH ITOCTABJICHHBIX 33]1a4 COOCTBEHHOM U Uy»KOH
uH(popMaIuy, MEBICITUTEIHHOM
MIPUMCHSITh JIeATEIIHHOCTU

CUCTEMHBIN MOIXOL
JUTSL peIIeHUs
MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumenser
Jgoruyeckue GopMel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcun mo
MOBOY COOCTBEHHOM
U 9yXKOH
MBICITUTEITbHOU
JIESITEIIBHOCTH.

ITIK-1. Ciocoben OP-4. 3naer poib 1 OP-6 ymeer OP-7 Bnaneer
OCBaMBaTh U MECTO MaTEMaTHKH B OCYIIIECTBISIT OTO0p | JieiicTBHEM




HCIOJIb30BaTh o011eli KapTHHE y4eOHOr0 COfIepaHUsl | MPOEKTUPOBAHUS

TEOpPETUYECKHE HAYYHOT'O 3HAHUS, JUISL €70 PeaNT3alliK B | Pa3IUYHBIX (hopM

3HaHUS U OP-5. 3naer pa3muUHBIX (hopmax YUeOHBIX 3aHSATHH,

IIPaKTUYECKHE CTPYKTYpY, COCTaB U 00yueHust B OP-8 Bnaneer

YMEHHS Y HaBBIKA B | IWJIaKTUYECKUE COOTBETCTBUH C HaBBIKOM MTPUMEHEHUS

MPeIMETHOM SIIMHUIIBI COZICPYKAHUST | COBPEMEHHBIMU Pa3IMYHBIX METOIOB,

o0iactu npu HIKOJIFHOTO Kypca TpeOOBaHUSIMH K MPUEMOB M TEXHOJIOTUI

pelieHun MaTeMaTHKH. 00pa30BaHHUIO. B 00y4eHUU

npodeccnoHambHBIX MaTeMaTHKe.

3ajad.

[IK-1.1. 3naer

CTPYKTYpY, COCTaB

U AUJIaKTUYECKUe

€ IMHHUIIBI

MPEeIMETHOM

obnacTu

(mpemogaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYILIECTBIISATh

0T0Op yuebHOro

coJiepKaHus s

€ro peain3anuu B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

dI'OC OO.
[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageet
dbopMupoBaTH XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMU
Pa3BUBAIOIIYIO JIMYHOCTHBIX, MeJarOrMIECKYI0 OpraHu3aIvy U
00pa3oBaTeNIbHYIO MPEIMETHBIX U TIO/IACPKKY TIPOBEICHHS 3aHATHI C
cpeny amus MeTanpeIMETHBIX o0y4aronmmcs B UCTIONIb30BaHUEM
JOCTHIKCHUS pE3yJbTaToOB B 3aBHCHMOCTH OT UX BO3MOKHOCTEH
JUYHOCTHBIX, KOHTEKCTE O0YyUeHHUs 00pa3oBaTeNbHBIX 00pazoBaTebHON
MPEIMETHBIX H MaTeMaTHKE; PE3yIbTATOB, cpenbl s
METaNpPeIMETHBIX OP-10. 3naer OP-12 Ymeer JOCTIKEHUS
pe3yJbTaToB 0COOEHHOCTH OpraHu30BbIBATH 00pa3oBaTeIIbHBIX
oOy4deHus MHTErpaImy yueOHbIX | yueOHbIH mporiece ¢ pE3yIbTaToOB U
CpeacTBaMu MPEIMETOB JIJIsI UCIIOJIb30BaHUEM obecrieyeHus KauecTBa
MPernoaaBacMbIX OpTaHU3allMK Pa3HBIX | BO3MOXKHOCTEH y4eOHo-
y4€OHBIX PEIMETOB. | CIIOCOOOB yueOHOM 00pa3oBaTenbHON BOCIUTATEIILHOTO
[1K-3.1. Bnageet JeATeTTbHOCTH. CpEeIbI IS Pa3BUTHSI npoliecca CpesICTBAMU
criocobamu MHTEpeca K IpeIMEeTy | MAaTEMaTHUKH.
WHTETpaIiu B paMKax YpOYHOH U
yueOHBIX TPEIMETOB BHEYPOUHOU
JUTST OpTaHU3AIIH JIeATETbHOCTH.

pa3BUBAKOLLIEH
yaeOHOMH
JESATEIIBHOCTH
(uccremoBaTeIbCKON
, IPOEKTHOM,
rpyHIoBOM U JIp.).




2. O0beM UCHMIUIMHBI B 3a4YeTHBIX €IMHMLIAX C YKa3aHHEM KOJUYeCcTBa
aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HA KOHTAKTHYK padoTy o0yyalommxcsi c
npenojaaBarejeM (M0 BHAaAM Y4YeOHBIX 3aHATHH) M HA CAMOCTOSITEJIbHYH PpadoTy
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3.Coaepxanue TUCUHUIIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jesiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YUeOHBbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJUYECHBA AKAOEMUUECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KomnyectBo yacoB o ¢opmam
OopraHu3anuy o0y4eHus
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4 cemecTp
AnrebGpanyeckass TEOpHUs BEKTOPHBIX IMPOCTPAHCTB B 1 5 o5
reOMeTpHH
JluHeliHple  omepaTopbl KaK  CpPEIACTBO  OMMCAaHUS 1 5 o5
Te€OMETPHYECKUX MTPeoOpa3oBaHuil
KommiekcHble ¥ THIEPKOMIUIEKCHBIE — 4YHClIa B 1 5 20
TeOMETPHH
Pazpemmmocts 3aau Ha TOCTPOCHHE C IOMOIIBIO 1 4 24
LHUPKYJIS ¥ IMHEUKU
Bcero no qucuuninze: 4 10 - 94

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) Oucyuniunl
1. Anredpanydeckasi TeOpusi BEKTOPHBIX IPOCTPAHCTB B reOMeTPUH
[Tpsimble ¥ MIOCKOCTU Kak MOANPOCTPAHCTBA, U3yYEHHE UX B3AUMHOI'O PACIIOIOKEHHS C TOMOUIbIO
6a3ucoB. KoopauHatel BekTOopa B pa3nuuHbIX Oaszucax. JIuHeitHble MHOrooOpasus. EBKINIOBBI
IIPOCTPAHCTBA U CKaJSIpHbIE Mpou3BeAeHMs. HepaBeHCTBO Komm-ByHSKOBCKOro M HEpaBEeHCTBO




TpeyrosbHUKa. OpTOroHaJIBHOCTh BEKTOPOB M BEKTOPHBIX MPOCTPAaHCTB. OpTOroHaIn3anus CUCTEM
BEKTOPOB, OPTOIOHAJIBHOE JONOJHEHHWE. OpTOroHAJbHBIE MPOEKUMH U  OPTOrOHAIbHbBIE
COCTaBJIAIOIIKE.

2. J/InneliHble onepaToOpbl KAK CPeICTBO ONUCAHUA reOMeTPUYECKUX Npeodpa3oBaHuil
Jluneiinsle onepaTopbl. COOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX ONEPaTOPOB.
JluneiiHble onepaTopbl MOBOPOTA U MPOEKTUPOBaHUSA. OpPTOroHaNIbHBIE U YHUTApHBIE ONEPATOPBHI.
HaxoxxneHue npoekuuii Ha IUIOCKOCTH € IOMOILIbIO omneparopoB. llonsTne o sjape o obOpasze
oneparopa. Mx cmslca [y omneparopa npoektupoBaHus. HaxoxaeHue pe3yinbTaroB IMOBOPOTA C
IIOMOUIBIO OIIEPATOPOB

3. KoMIuleKCHbIE M TUIIEPKOMILJIEKCHbIE YHCJIA B TeOMETPUM

[IpuMeHEeHNEe KOMIUIEKCHBIX YHUCEJl K TIeoMeTpuueckuM 3agadaM. OIeHKka MoJyis pa3HOCTH
KOMIUIEKCHBIX yucesl. CyMMa KBaJIpaToOB JJIUH JIBYX CTOPOH TpeyrosbHHMKa. Cymma KBaJpaToB
paccTOSHUH OT JIF00O0 TOYKH TIOCKOCTH 10 BEPLIMH PaBHOCTOPOHHETO TpeyrojibHuKa. OTHOIIECHHE
IIPOU3BENICHUS TPEX CTOPOH TPEYroibHMKa K HMX cymMe. Cucrema KBAaTepHHMOHOB. MarpudHoe
IIPEACTABICHUE U TPUTOHOMETPUYECKOE  IPEACTABICHME  KBaTepHUOHOB. [IpuMeHeHue
KBaTEPHUOHOB K ONMCAHUIO IPOCTPAHCTBEHHBIX BPAILICHUN.

4. PazpelimmMocThb 32/1a4 Ha NOCTPOEHHE C IOMOIILIO HUPKYJIS U JHHEHKHU

3amayy Ha MOCTPOCHME C IOMOUIBIO LMPKYJA U nuHeiku. [loHsaTve 3amaun Ha MOCTPOEHUE U €€
pemenus. OOmMEe aKCHOMBI TE€OMETPUYECKHX MOCTPOSHHHA. MHCTPYMEHTBHI IOCTPOCHUH, HX
aKCUOMBI. AnreOpanyeckuil MeToJl peuleHus 3ajad Ha nocrpoeHue. OCHOBHbIE ajredpanyeckue
IIOCTPOEHHUA: IMOCTPOCHUE CYMMBI, Pa3HOCTH JBYX OTPE3KOB, MX CpPEOHEr0 I'€OMETPUYECKOTrO,
OTpe3Ka YEeTBEPTOr0 IPONOPLUOHAIBHOIO TpeM. MeTonbl IMOCTPOEHUS KOpPHEH KBaIpaTHOIO
ypaBHeHUsA. KpuTepuil pa3pemimmMocTy 3aa4 Ha NMOCTPOCHUE LUPKYJIEeM M JIMHEHKoW. Kpurepuii
pa3pelMMOCTH YPaBHEHMs B KBaJpaTHBIX pagukanax. [Ipumepsl 3agad, HE UMEIOIIMX PELLICHUs C
IIOMOIIBIO IUPKYJIA U TuHEenKH. Kiaccuueckue 3a1auu IpeBHOCTH.

Ilepeuenb  y4yeOHO-MeTOAMYECKOT0  o0ecrmedeHUsl JJsi  CAMOCTOAATEJNbHON  padoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocTtosTenbHas paboTa CTYACHTOB SIBIsSIETCS 0coOoi ¢GopMoil opraHuzaluu y4eOHOTrO
npoliecca, MpeaCTapysomas coool MIaHUPyeMy0, TO3HaBaTEeIbHO, OPraHU3allMOHHO U METOINYECKH
HaIpaB/IEMYIO JIEATEIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO Ha JOCTHUKEHUE KOHKPETHOTO
pe3ynbTaTa, OCYIIECTBIsIEMYI0 Oe3 mpsMoil momoru mpenojaBatena. CamocrosTensHas paboTa
CTYJIEHTOB SIBIISIETCSI COCTaBHOW YAaCThi0 y4eOHOW paboThl M HMMEeT IeNbI0 3aKperieHHe |
yriyOJieHWEe TOJYyYEHHBIX 3HAHWW U HABBIKOB, TIOUCK W MPHUOOPETEHHE HOBBIX 3HAHMM, a TAKKE
BBITIOJTHEHHE YYEOHBIX 3aJaHHii, MOATOTOBKY K NPEACTOALIMM 3aHATHSAM M dSk3amMeHy. OnHa
IpelycMaTpUBaeT, Kak MpaBHIIo, pa3paboTKy pedepaTroB, HaANMCAaHUE JOKIJIAIO0B, BBITOJHEHUE
TBOPUYECKUX, HHJIMBUYaTbHBIX 33JJaHUI B COOTBETCTBUH C Y4eOHOI mporpammoil (TeMaTH4YeCKUM
MJIAHOM HW3Y4YeHHUs AUCIHUIUIMHBI). Tema 1y Takoro BBICTYIUICHHS MOKET OBITh MpEJIOkKEeHa
npernojaBaTeneM WiM u30paHa caMUM CTYJEHTOM, HO MaTepual BBICTYIUIEHUS HE JOJIKEH
nyOiaupoBaTh JEKUMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIYKUT JOMOJIHUTEIbHOU
uHpopManent ans paboThl HA MpaKTHUECKUX 3aHATUSAX. OCHOBHAs IIeNib JAHHOTO BHJAa PaOOTHI
COCTOHUT B O0YYEHHH CTYJEHTOB METOJaM CaMOCTOSITENIbHOI padoThl ¢ yueOHbIM MaTepuaioM. s
MOJMHOTHl YCBOGHMSI TeM, BBIHECEHHBIX B TpaKTHUECKHE 3aHsITus, Tpedyercs pabora ¢
nepporcrouHrkamMu. Kypc mpeaycmaTpuBaeT  caMOCTOSTENbHYIO paboTy CTYIEHTOB €O
crenuanbHoi  nureparypoi. Cienyer OTMETHUTh, YTO CaMOCTOSTENbHas padoTa CTYAEHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHA BBIMOJHAETCS CUCTEMAaTUYeCKH, IUIAHOMEPHO U
LeJIeHAPaBICHHO.

3amaHus ISl CaMOCTOATENILHON pabOoTHl MPEAyCMAaTPUBAIOT MCITOIB30BAHUE HEOOXOIUMBIX
TEPMHHOB M TMOHATHH MO mpobiemaruke Kypca. OHU HalleIMBAIOT HA MPAKTHYECKYIO paboTy Mo
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOoucK Oubiauorpaduueckoro Marepuana M 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OPMAIINH, WLTIOCTPATHBHBIX MAaTEPHUANIOB. 3aJaHMs M0 CaMOCTOSTEIBHON padoTre
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTIOTHUTEIHLHON MPOPaOOTKH.



OO6mmit 00BeM CaMOCTOSTENbHOW pabOThl CTYACHTOB 1O JUCIHUIUIAHE BKIIIOYACT
ayJUTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTPA.

AyIHATOpHAs CaMOCTOSITENIbHAs padoTa OCYIIECTBISIETCS B (DOpPME BBITIOJHEHHUS TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX MPOBEPOUYHBIX paboT Mo AUCHUIUIMHE. AyIUTOpHas
camocTosiTelIbHas paboTa oOecriedeHa 0a30l TECTOBBIX MAaTEPHAJIOB, KeHC-3ajad IM0 pasjeiiaM
JUCIUIIIINHEL.

BHeaynuTopHas caMoCTOsITeNIbHAS padoTa OCyIIeCTRIIeTCS B (hopMax:

- peleHue 3a7a4 (JJOMaIIHUX 33JaHui ) TT0 U3y9acMbIM TeMaM;
- BBITIOJIHEHUE TPYIIIIOBBIX MHTEPAKTUBHBIX 33 JaHHH.

OC-1. /lenosas uzpa. @pazmenm npaKkmuuecko20 3aHAmMus, NPOEOOUMO20 CHLYOEHMAMU
CryneHtsl pa3OuBarOTCs HA MUKPOTPYMIBI 10 2-3 YeloBeKa B 3aBUCUMOCTH OT KOJIMYECTBA
CTYJIGHTOB B TpYIlle, W MOJYy4yaloT 3aJaHue pa3paboTaTh IUIAH-KOHCIEKT MPAKTHYECKOTO
3aHATHUSA 10 33JaHHOU T€ME U ITPOBECTH €T0

(MakcumanbHO 12 6anion)

IIpumepHBbIE TEMBI:

1. [Ipumep reomeTpudeckoi 3aauu Ha iockocTy U3 EI'D, pemaemMoit aHaTuTHYECKUM METOA0M

2. Ilpumep peuienus crepeomerpuueckoit 3agaun EI'D, pemaeMoil aHanMTHYECKUM METOA0M

3. HaxoxieHue npoeKuy BeKTOpa Ha MIIOCKOCTb.

4. HaxoxxaeHue NpoeKiuu 00beKTa Ha IPSIMYIO.

0C-2. Camocmoamenvnas paboma
1. ITocTpouTh OPTOHOPMHUPOBAHHBIE 0A3UCHI MPOCTPAHCTB, HATSIHYTHIX Ha BEKTOPHI:
a1 (1, 2, 2, -1); a2 (1, 1, -5, 3); a3 (3, 2, 8, -7). Haiitu opTOroHaabHOE JOMOJHEHHUE JTAaHHOTO
MIPOCTPAHCTBA 10 Oa3uca MpocTpaHCcTBa Ra.
2. BpisicHUTS, ABIAETCS JIM JAHHBIN ONEpaTop JMHEWHBIM. ECIM 3TO BO3MOKXHO, HAWTH €TI0
MaTpHuIly, siApo, o0pas, paHr, AeekT, COOCTBEHHBIC 3HAYCHHUS U MHOXKECTBO COOCTBEHHBIX
BEKTOPOB; €CJIM BO3MOKHO MPHUBECTH MATPHUILy ITOTO ONEpaTopa K AHMAroHAILHOMY BUIY U
yKa3aTh COOTBETCTBYIOIIHM Oa3uc:
a) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2 - X3, X1 - X2 + X3)
0) A(X1, X2, X3) = (X1 *+ X2, X1 - X3, 2X1X2)

OC-3. Bvicmynaenue c 0oknaoamu
CryneHTsl pa30uBaOTCA Ha MUKPOTpyMIbl O 3-4 yeaoBeKa 1 rOTOBAT AOKJIAJ C Ipe3eHTalUeH €.
Jlanee ocy1iecTBIsA€TCS BBICTYIUIEHUE C 3aIUTOMN MPOEKTa:
IIpuMepHBIEe TEMBI JOKJIAIOB:
1. KommnekcHble yicia 1 cyMMa KBaIpaToB JJIMH JIBYX CTOPOH TPEYroJbHUKA
2. KoMmIuiekcHble yncia U cymMmma KBaJpaToB pacCTOSIHUM OT JIF000M TOUKH MIIOCKOCTH /10 BEPIIUH
PaBHOCTOPOHHETO TPEYTOJIbHUKA.
3. OTHoOLIEHNE TPOU3BEACHUS TPEX CTOPOH TPEYTOJIbHUKA K UX CYMME.
4. O npUMEHEHUH TUIEPKOMITJIEKCHBIX YHCEN B KOMIBIOTEPHOH rpaduke 1 aHUMAIUH.

0C-4. /lenosan uzpa. @pazmenm neKyuu, nPOGOOUMOI CIYOeHMAMU
CryneHThl pa30MBarOTCS HA MUKPOTPYIIIEI 110 2-3 YeloBeKa B 3aBUCHMOCTH OT KOJIMYECTBA
CTY/ICHTOB B TpyIIIEe, U MOTYYaroT 3aJJaHie pa3padoTaTh IIaH-KOHCIIEKT JIEKLUH T10 3alaHHON
teme. [IpoBectu pparment nexuuu Ha 20 MUHYT.
[TpumepHbIe TeMbI pparMeHTOB JIEKIIUNA:
1. 3agada 06 yaBoeHUHU Kyda
2. 3aja4ya 0 TPUCEKLIUHU yTia
3. 3ajava 0 MOCTPOEHUH NMPABUIBHOTO 7-YrOJIbHHKA.

OC-5. Konmponavnas paboma



1. HaiiTu opTOroHanbHy0 NPOEKIHUIO Y U OPTOTOHAJIBHYIO COCTaBJISIONIYIO Z BekTopa X (1, -2, 3) Ha
IIPSMYIO, 33JaHHYI0 CUCTEMON ypaBHEHUI

2x+y+z=0

3x-2y+4z=0

2. TIocTpoUTh IPSAMOYTOJIBHHUK, PABHOBEIMKHIA TaHHOMY KBaapaty ABCD c momiasio q?

(g — maHHBIN OTPE30K), €CIIU MIEPUMETP MPSIMOYTOJILHHUKA 2.

)
cos = —
3. IlocTpouTsb yroi o, 3Hasi, 4To atb,

4. TIepBblii BEKTOp OPTOHOPMHUpPOBaHHOTO 6asuca (1, 0, 0) moBepHy/IM cHayana Ha 45°
BOoKpyT ocu Oz, a 3aTeM MOIydeHHBIH BeKTOp MoBepHYIH Ha 90° BOKpYT GHCCEKTPHCHI IEPBOTO
KoopAuHaTHOro yria. Kakoii BeKTOp nonyduscs B pe3yibrare?

0C-6. Tecm
IIpumepHBIE BOIIPOCHI:
, —
e, =e +2e,
, .
e, =3e —e e ¢
1. Hdanmo ‘! ! 2 Marpuua nepexoja ot 6asuca (©) K 6331/Icy( ) UMEET BUI. ..

2.
2. BriOepute BepHbBIE YTBEPKICHUS
a) mMo00ii TMHEHHBIN OMepaTop MepeBOUT JIMHEHHO 3aBUCHMbIE JIEMEHTHI B IMHEHHO 3aBUCHMEIE;
0) m000¥ JTMHEHHBINA ONIepaTOp MEPEBOUT JIMHEHHO HE3AaBUCUMBIC AJIEMEHTHI B IMHEHHO
HE3aBUCUMBIE;
B) JIFOOOM JTMHEHUHBIN OMEepaTOp MEPEBOAUT JIMHEHHO 3aBUCUMBIE DJIEMEHTHI B JIMHEITHO
HE3aBUCUMBIE;
r) 1000 JTUHEHHBIHI
ONEPATOP MEPEBOIUT JIUHEHHO HE3aBUCUMBIE JIEMEHTHI B IMHEWHO 3aBUCUMBIC;
J1)CYILECTBYET JIMHEHHBIN OrepaTop, KOTOPHIN NMEPEeBOIUT JTMHEHHO 3aBUCUMBIE DJIEMEHTHI B
JMHENHO HE3aBUCHMBIE;
€) CYIIECTBYET JIMHEHHBIA ONIEPaTOpP, KOTOPBIHM MEPEBOAUT JIMHEHMHO HE3aBUCUMBIE DJIEMEHTHI B
JIMHENHO 3aBUCHUMBIE;
K) CYIIECTBYET JIMHEHHBIN OnepaTop, KOTOPHIN MEPEBOIUT JTFOOBIC TUHEWHO HE3aBUCUMBIC
JJIEMEHTBI B IMHEHHO HE3aBUCUMBIE,
3) J1000M TMHENWHBIN onepaTop NEPEBOAUT HYJIEBON BEKTOP B HYJIEBOM;
1) 1100011 TMHEHHBIN onepaTop MEepeBOAUT HEHYIIEBOI BEKTOD B
HEHYJIEBOW;
K) CYILECTBYET JIMHEHHBIH onepaTop, KOTOPbIH EPEeBOAUT HYJIEBOI BEKTOP B HEHYJIEBOI;
J1) CYILIECTBYET JUHEHHBIN OnepaTop, KOTOPHIH MepeBOIUT HEHYJIEBON BEKTOP B HYJIEBOM.
na camocmoamenvHoli n0020mMOEKU K 3aHAMUAM NO OUCUUNTIUHE DEKOMEHOYEMCA
UCNOb308aMb YUEOHO-MeMOOUYecKue Mamepuavl:

1. I'pummmna C.A., KyBmmnoBa A.H., Kypenea T.H., YepeBatenko O.U. I'eomerpus:
yueOHo-MeToudeckoe mocodue. Yacte 3. — Yapsnosck: Yal'IIVY, 2017. - 112 c..

2. KypeneBa T.H. Metoauueckue yka3zaHusi U KOHTpoJipHas pabora Ne 3 mo teme
«Metoasl m3oOpaxkenuid. IlpoekTuBHas reomerpusi». s CTyIeHTOB — 3a0YHMKOB 3 Kypca
¢buznKo-MaTeMaTUYeCcKOro gakynbrera .- YibsHoBck, 2004. (bubnuorexa Ynl'TIVY.

3. 'myxoBa H.B., UepeBatenko O.1. Anre6pa. Yacts 2. JIuneitnas anredpa: yue6Hoe nmocodue. —
Vnesaosck: ®I'BOY BO «Yal'TlY um. U.H. VnesaoBay, 2018. — 44 c.

le/IMele)Ie OLICHOYHBIC MaTEpHAJbl JA MNPOBCACHUA TEKYIIEro KOHTPOJIsA
yCneBaeMoCTH U l'[p()Me)KyTO‘lHOﬁ aTTeCTallun oﬁyqammnxca Mo JMCHMIIJINHE



OpraHu3anus ¥ NpoBeeHNe ATTECTAIIUH CTY/IEHTA

®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIICHHE O00yJaromeMmycs
KOMILUIEKCA TEOPETHYECKUX 3HaHWi, HO Ha BBIPAO0OTKY Yy OakamaBpa KOMIETCHIUMH —
JMHAMUYECKOr0 Habopa 3HaHWN, YMCHHU, HaBBIKOB M JHYHOCTHBIX KAueCTB, KOTOPBIC MO3BOJISAT
BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyJda M YCHEIIHO MPO(ecCHOHATHLHO
pEaTM30BBIBATHCA.

B mpornecce oneHkn OakanaBpoB HEOOXOIMMO HUCIONB3YIOTCS KaK TPaJIWIIMOHHBIC, TaK U
WHHOBAI[MOHHBIC THITbI, BUIBI U (HOPMbI KOHTPOJIsA. [IpH 3TOM MOCTENICHHO TPaIUIIMOHHBIC CPEICTBA
COBEpPILEHCTBYIOTCSI B pycie€ KOMIIETEHTHOCTHOTO TIOAXO0Jla, a WHHOBAI[MOHHBIC CpEJCTBA
aJIalITUPOBAHBI JUISl TOBCEMECTHOTO IPUMEHEHUS B POCCUIICKON BY30BCKOI MPAKTHKE.

Ilesi, mpoBedeHHsI aTTeCTAlMM — TPOBEPKA OCBOCHHUS OOpa30BATEIbHOM MPOrPaMMbI
JTUCIUATUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomMe:kyToUHasI aTTeCTAMA OCYIIECTBISACTCS B KOHIIC CEMECTpa U 3aBEpIIAcT M3ydYCHUE
JMCIUATUTMHBL, TIOMOTAaeT OICHUTh KPYITHBIE COBOKYITHOCTH 3HaHUM W YMEHHU, (HOpMHpOBAHHE
ONPEAEIEHHBIX KOMIIETEHIIMN.

OLEHOYHBIMH  CPEJCTBAMHU TEKYILETO0 OLEHUBAHUS SABJSIIOTCA: JIOKJIaA, TECThl IO
TEOPETUUYECKUM BOIPOCAM JIHUCHUIUIMHBI, 3aIIUTa MPAKTUYECKuX paboT u T.m. KoHTponb ycBoeHus
Marepuaia BEAETCS PEeryjlspHO B TEUYEHHME BCErO CEMECTpa Ha MPAKTHYECKUX (CEMUHAPCKUX,

71a00PATOPHBIX ) 3aHATHUSX.

Ne
/o

CPEJACTBA OLIEHUBAHMUSI,
HCIIOJIb3YEMBIE Il TEKYLIEr0 OLIEHUBAHUSA
1oKasaressi QOPMUPOBAHUS KOMIICTCHIINN

OO6pazoBaTenbHbIC
Pe3yJbTaThl AUCIUTUIAHBI

OueHovHbIe cpeACTBa A/ TeKYLIel
aTTecTalnu

OC-1 [enoBas urpa. @parMeHT 3aHATHUS
OC-2 CamocrostenpHas paborta
OC-3 BeicTymiieHue ¢ JoKIaaaMu
OC-4 [lenoBas urpa. @parMeHT JIEKIIUU
OC-5. KonTponbHas paboTa
Oc-6. Tecr.

OuneHo4HbIe CpPeACTBA A1 MPOMEKYTOYHOI
aTTecTaluu
3a4eT (IK3aMeH)
OC-7. Dx3amMeH B (hopMe yCTHOTO
cobece10BaHus 110 BOIIPOCaM

OP-1. 3Haet MeTO/IbI KPUTHYECKOTO
aHaJM3a U CUHTE3a HHPOPMALIUU
OP-2 YmeeT npUMeHSATh CUCTEMHBII
MOAXOJ JIs1 PEIICHUS
MOCTaBIICHHBIX 33724

OP-3 Bnazneet HaBbIKaMu
pedIiekcuu 1Mo MoBOy COOCTBEHHOM
1 9y>KON MBICTUTEIBHOMN
JIeATETbHOCTH

OP-4. 3naet poab U MeCTO
MaTeMaTHKH B O0IIel KapTHHE
Hay4YHOTO 3HAHUS,

OP-5. 3HaeT cTpyKTypy, COCTaB H

JUTAKTUYCCKUC CANHUIbI
COJACPpKaHUA IIKOJBHOT'O Kypca
MaTCMaTHKU.

OP-6 ymeer ocyuiecTBIsATH OTOOP
y4eOHOro COJIep)KaHUs JUId  €ro
peanu3aly B pa3lUYHbIX (opMax
oOyyeHHsT B  COOTBETCTBHHU  C
COBPEMEHHBIMHA TpPeOOBaHHUAMHU K
00pa3oBaHUIO.

OP-7 BnaneeT nelcTBUEM
MIPOEKTHUPOBAHHUS PA3TUYHBIX POPM
y4eOHBIX 3aHATUH,

OP-8 BJIAJICET HaBBIKOM
NPUMEHEHHUS PA3JIMYHBIX METOJIOB,
IIPUEMOB U TEXHOJIOTUH B 00y4eHUH
MaTeMaTHKe.

OP-9.  3HaeT  XapaKTEpUCTHKY




JUYHOCTHBIX, MpeIMETHBIX u
METamnpeIMETHBIX  PE3yJIbTaTOB B
KOHTEKCTE O0y4YeHHs] MaTeMaTUKE;
OP-10. Brianeet HaBbIKOM
MPUMEHEHHUS Pa3IMYHbIX METOJIOB,
MPUEMOB U TEXHOJIOTUN B 00y4EHUU
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MeAarorn4ecKyro MoAepKKy
00y4JarmuMCsl B 3aBUCUMOCTH OT HX
00pa3oBaTeNbHbIX PE3yIbTaTOB;
OP-12  VYmeer  opraHu3oBbIBaTh
y4eOHBIN mporiecc c
HCII0JIb30BaHNEM BO3MO>KHOCTEHN
o0Opa3oBaTesIbHON Cpelsl TUIS
pa3BUTUS WHTEpeca K TMPEAMETY B
paMKax YpO4YHOM H BHEYpPOUYHOMH
JIeSITEIIbHOCTH.

OP-13. Biageet HaBBIKAMH
OpTaHHU3AIMH U TPOBEICHUS
3aHSTHUI C UCTIOJIb30BAaHUEM
BO3MOXHOCTEH 00pa30BaTEIbHOM
Cpe.bl IS TOCTHKEHUS
00pazoBaTeNbHBIX

oOydyeHHssT B  COOTBETCTBUM  C
COBPEMEHHBIMU  TpeOOBaHUSMH K
00pa3zoBaHUIO.

Onucanue OLEHOYHBIX CpPEACTB M HEOOXOAMMOro O0OpyIOBaHHUS (JIEMOHCTPALMOHHOIO
MaTtepuaia), a TaK JKe TMpOLEAypbl M KPUTEPUU OLIEHUBAHUS HMHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMH Ha pa3lIMYHBIX 3Tanax UX (popMHpoBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
IIporpaMMel npesacraBicHsl B DOHAE OLIEHOYHBIX CPEACTB I TEKYILErO KOHTPOJIS YCIIEBAEMOCTH
U TIPOMEXKYTOYHOW aTTECTALUU MO JUCIUILINHE.

Mamepuanwi, ucnonviyemoie 014 MeKyu e2o KOHMPONA ycneeaemocmu
odyuarowuxca no OucCyunIuHe

Marepuainsl A1 OpraHu3aliy TeKYIIeW aTTECTAllMK MIPEACTABIEHBI B 1.5 IPOrPAMMBI.

Mamepuanwi, ucnonv3yemoie 0,14 RPOMENCYMOUHO20 KOHMPOIA YCNEEaAeMOCmU
odyuarowuxca no OUcCyuUnIuHe

OC-7. Jx3ameH B (popMe YCTHOIO codeceT0BaAHUS

IIpuMepHBIii NepedYeHb BONPOCOB K IK3aMeHy
1. BekrTopHble MNpOCTpPaHCTBA M MNOANPOCTpPAHCTBA. ApHu]MeTHUeckoe N-MepHOe

BEKTOPHOE MPOCTPAHCTBO. JINHEHHbIe KOMOMHALIMY U JTMHEHHBIE 000T0UKH.

2. basuc m pa3MepHOCTh BEKTOPHOTO MpOCTpaHCcTBA. KOOpaMHATEI BEKTOPOB B Oasmuce.
Pa3mepHOCTH BEKTOPHOTO IpocTpaHcTBa. CBSA3b MEXIY Pa3MEPHOCTHIO IPOCTPAHCTB
U nonpocTpaHcTB. JlonomHenue 0azuca moANpPOCTpaHCTBA A0 6a3uca MpOCTPaHCTBA.
CyMMBI 1 IepecedeHrs] BEKTOPHBIX IPOCTpaHCTB. [IpsMas cymma noanpocTpaHCTB.
N3omMop(hr3MBbl BEKTOPHBIX TPOCTPAHCTB.
JluneitHple MHOTOOOpa3us
Jluneitnble 1 HenmuHelHble omepartophl. Ilpumepsl. Marpuunas ¢gopma JUHEHHOTO
oreparopa B KOHEYHOMEPHOM IIPOCTPAHCTBE.
Co6cTBeHHbBIE BEKTOPBI U CIIEKTPBI IMHEWHBIX OTEpaTOPOB.
8. Marpuia nepexona oT ogHoro 0asuca K Apyromy. MaTpuiisl IHHEHHBIX OIEpaTopoB

ok w

~



B Pa3IMYHBIX Oa3ucax.
9. Onmnepatop nmoBopora
10. Oneparop OpTOrOHATHHOTO MPOSKTUPOBAHUS
11. Onepatopbl-ipOEKTOPHI (MAEMIIOTEHTHI).
12. Anpo u obOpas, paHr u AedeKT JIMHEHHOTO onepaTopa
13. luBapuaHTHBIE OJIPOCTPAHCTBA JIMHEHHOTO OIlepaTopa.
14. CyxeHus TMHEHHBIX ONEPaTOpOB Ha MOIIPOCTPAHCTBA.
15. EBKIIMI0BBI IPOCTPAHCTBA, HOPMA BEKTOPA, YTOJl MEXIAY BEKTOPAMHU
16. OpToronanu3zanusi CUICTEM BEKTOPOB, OPTOTOHAIbHOE JTOTIOJTHEHHE
17. OpToronanbpHas MPOEKIUS U OPTOrOHAIbHASI COCTABIIAIONIAS BEKTOPA
18. [IpumMeHeHEe KOMITJICKCHBIX YHCET B TEOMETPUHI
19. KBarepuuonsl. Ix Tpuronomerpuueckas ¢popma
20. 3agaua 00 yaBoeHHH KyOa
21. 3aymaya 0 TPUCEKIIMH yIJia
22. 3agada 0 MOCTPOCHHUH MTPABUIIBHOTO 7-yTOJIbHUKA.

Kpurepun oueHnBaHus 3HAHUH 00y4aIOIMXCH M0 JIMCUMUILINHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYeHKU PAbOMbl 00Y4AIOUUXCSL

ITocerenne Pabora Ha
Ilocemenue
N MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4eT
JIEKIANA .
3aHATHI 3aHATUAX
Pasz0annoBka o 5x1=5
2 x 1=2 baiuta 229 0asutoB 64 damna
6 BUJIaM padoT OayIoB
cemectp | CymMapHBIil Makc. 7 Gannos 236 GamnoB 300 6amnoB
2 Oama max
oaut max max max

Kpumepuu oyenusanus pabomol 0b6yuaoue2ocs no umo2am cemecmpa

Ouenka Bbanasl (3 3E)
«3a4YTEHO» 151-300
«HE3AUYTEHO» 150 u meHee

MeTtoanyeckue yKkazaHusi JUIs1 00y4arOLIMXCsl 10 OCBOCHHIO THCIMIIIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT OOYyYarolIMXCs TOCEUIEHUs JICKIUWA, aKTUBHOMN
paboThl Ha TMPAKTUYECKUX 3aHATHUSX, BBIIONHEHUS BCeX Y4YeOHBIX 3aJaHUN MpernojaBaTens,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JeKUMM — oJHa M3 (OpPM AKTUBHOM CaMOCTOATENBbHOM paboThl 00ydarouuxcs,
TpeOyromiasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, GOPMYIUPOBKU. B KOHIlE JeKIMK mpernojaBaTeib
OCTaBJsIET BpeMsi (5 MHUHYT) IS TOTO, 4YTOOBI OOydYaroniuecss MMeENIN BO3MOXXHOCTH 3a/1aTh
YTOUHSIOLIME BOMPOCHI 10 M3y4yaeMoMy Matepuany. I3-3a HemocTaToyHOro KoJMYecTBa
ayJUTOPHBIX YacOB HEKOTOpble TEeMbl HE YIaeTcs OCBETHUTh B IOJHOM 00BEMe, I03TOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOMPOCHI BBIHOCHUT Ha CaMOCTOSTEIHLHYIO
paboTy CTYAEHTOB, PEKOMEHIys Ty WJIM HHYIO JuTeparypy. Kpome storo, mis jiydmero ocBoeHHs
MaTtepuaja M CHUCTeMaTH3allid 3HAHUM MO0 JAUCUUIUIMHE, HEeOOXOAWMO MOCTOSHHO pa3duparhb
MaTepuabl JeKIUH 0 KOHCIEKTaM M y4eOHbIM MocoOusiM. B cimyuae HeoOXoaumocTu o0paiarbes K
MIPENOoIaBaTENIO 32 KOHCYIbTaluel.

IMoaroroBka K NPpaKTHYECKHUM 3aHATHSIM.

[lpn MOATOTOBKE K MPAaKTHYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHTh TEOPETUUCCKHNA
MaTepuag Mo TeMe 3aHSATHS (MCIOIb30BaTh KOHCIEKT JEKIWH, M3y4HTh OCHOBHYIO IJIUTEpaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOMN JIUTEPaTypOil, MpH HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, JieNas B




HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX HWCTOYHHMKOB). B chmywae 3aTpynHeHMid,
BO3HHUKAIOIIMX TIPU OCBOCHUHM TEOPETUYECKOTO MaTepHala, CTYISHTY CcIelyeT oOpamaThCs 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCYNIbTalMio, HEOOXOAMMO XOpPOIIO MPOAYyMAaTh
BOIPOCHI, KOTOPBIC TPEOYIOT Pa3bsICHEHHUS.

B Hayane mpakTHUeCKOro 3aHATHs MpenoiaBaTesib 3HAKOMHUT CTYIACHTOB C TEMOM, Orjiamiaer
IUIaH TIPOBEJCHMSI 3aHSTHS, BBIJACT 3aJaHus. B TeueHWe OTBEJEHHOIO BPEMEHM Ha BBITOJHEHUE
paboThl CTYACHT MOKET OOpaTUTHCS K IMPENnoJaBaTeiio 3a KOHCYJIbTallMed WM pa3bsiCcHeHUsMU. B
KOHIIE 3aHSTHS TIPOBOAUTCS IIPHEM BBITOJTHEHHBIX 3aJIJaHH, COOECEIOBAHUE CO CTYACHTOM.

Pe3ynpTaThl BBITOMHEHUS MPAKTUYECKUX 3[JaHUN OLIEHUBAIOTCS B OajuiaX, B COOTBETCTBUU C
OaJIIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

IlaHbl NPAKTHYECKUX 3aAHATHIH

3AHATHE Ne 1. Ilpsavble ¥ NJIOCKOCTH KaK NoANpocTpancTBa. EBKIMI0BBI
NMPOCTPAHCTBA U CKAJISIPHbIE POU3BeIeHH s
3aoanusn 013 camocmoamenbHo20 peuieHus

1.Touka M siBnsiercs cepenunoii peopa AB xkyoa ABCDA1B1C1D1 ¢ nimuHoii 1 cm, a Touka N
nenut nuaroHans Bi1D B orHomenun 2 k 1.

a) Haiitu nnuny MN.

0) [Ipsmas KN nepnenaukynspHa k quarosanu BiD. B kakux Toukax oHa nepecekaer Kyo
(Yka3aTh Ha KaKUX TpaHsiX WU pedpax HaXOAATCS 3TH TOUKH M PACCTOSHUE OT HUX JI0 ONFKalIIIX
BEpILUH Ky0a)?

2. HaiiTu opTOHOPMHUpPOBAHHBIE 0a3UC IUIOCKOCTH, MPOXOAAIICH Yyepe3 Hadaiuo KOOpAWHAT U

NapajuIeIbHOM BEKTOpaM
a)ai (1,2,2);a2 (1, 1, -5);
6)ai(1,1,-1);a (5,8, -2);
3. HaiiT maockocTh, MEPHeHIUKYIIIPHYIO K TPSMOI ¢ HalpaBJISIONIMM BeKTOpoM a) ai (1, -
2,2);0)a2(2,-3, 2);

3. Haiitu npsimyto, NepHeHIUKYIAPHYIO K INIOCKOCTH X+y+Z = 0.

3AHATHE Ne 2 Onepartopsl noBopora. Oneparopbl NPOeKTHPOBAHUSA

3aoanusa ona camocmoamenvbHo20 peuienus

1. Haiitu pesynsTar mosopota Bektopa (1,2) Ha yron 30° mpoTus uacoBoii cTpenKu.

2. HaiiT KOOpJMHATHI BEKTOPA, MOJTYYEHHOTO B pe3yibTaTe MoBopoTa Bektopa (1, 2, 3) Ha yron 45°
BOKPYT OMCCEKTPHUCHI IEPBOM KOOPAMHATHOM YyeTBepTH B I1ockocTu XOy.

3. Haiitu matpuiy onepaTopa mpoeKTUPOBaHUS Ha MJIOCKOCTh X + 2y +Z = 0

4.Haiitu npoekuuto Bektopa (1, 1, 1) Ha mumockocts X +y+2 =0

3AHATHE MNe 3. KommekcHble Yucjia B reoMerpur. KBaTepHHOHBI U UX reoMeTpHYecKue

MPUJI0KEHU S
T
1. ITlycTh mepBbIiA TOBOPOT COBEPIIAECTCS HA YrOJI 3 BOKpYT ocH Ox, a BTopo#t — Bokpyr ocu Oy Ha

TOT k€ yroj. Haiitu pe3yJIbTUpYyIOIIUHI YroJl ¥ OCh IIOBOPOTA.
2. Nan Bextop X(1, 3, 5). Haiitu koopauHaThl BekTopa Xj, KOTOpPBIH MOJYyYUTCSA TpH

noBopoTe X Ha yroux SBOprr sektopa ¥(-1, 0, 1).

3AHATHE Ne4-5. 3a0auu na nocmpoenue ¢ ROMOwibio YUPKY/ia U JTUHEHKU

IlepeyeHb OCHOBHOI W JONMOJHHUTENbHON y4yeOHOUl jsuTeparypbl, UHTEepHeT-pecypcoB,
HEeO0XOAUMBIX [IJIS OCBOCHHSI JUCIHUNJIMHBI



OcHoBHas1 JInTepaTypa
1. Aprynos B.U., bank M.b. 'eomerpudeckue nmoctpoeHnus Ha miockoctu. [locodue aiis
CTYJEHTOB II€JJarOTMYeCKuX By30B. - M.: Yunenrus, 1957. - 267 c.
http://biblioclub.ru/index.php?page=book_red&id=256636&sr=1
2. Jlunetinas anreOpa. Jluneiinsie onepatopsl. KBagpatuunsie gopmbl. KoMiiekcHble uncna:
Yyebnoe mocobue / Pybamkmna E.B. - M.:. HUI[ HUHDPA-M, 2016. - 38 vc.
(http://znanium.com/bookread2.php?book=544419)
JlonoJiHUTeIbHAS JIUTEPATypa
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Jluct cornacoBanus pabodeii mporpaMMBl
y4eOHOH MUCIUILTHHEI (TIPaKTHKH)

Hanpasienue noaroroskn: 44.03.01 Ilenaroruueckoe o6pazoBanue
IIpodpuns: MaTtemaTuka

PaGouasi nporpamma Asiredpanyeckne METOAbI PELIEHHs] T€OMETPHYECKHX
3a1ay4

CocraBurenn: T.H. Kypenesa — Yassnosek: Yal'lly, 2023.

IIporpaMma cocraBieHa € y4eToM (efepalbHOro IoCcyAapcTBEHHOTO
00pa3oBaTeNbHOrO  CTaHAAapTa BBICIIEr0 OOpa3oBaHHsS 1O  HAIPABIEHHIO
noxroroeku  44.03.01 Ilemarormueckoe o6Gpa3zoBaHHe, MPOGHIL IOATOTOBKH
«Maremarukay yTBepXAEHHOr0 MUHHCTEPCTBOM 06pasoBaHMS W HAYKH
Poccutickoii ®enepanuu, # B COOTBETCTBHHU C y4€OHBIM ILIAHOM.

CocraBurenu ﬁ ng T.H. Kypenesa (moanucs)

Pa6oyast mporpaMma y4eGHON AUCLAILTHHEL (mpaxTHKH) omoOpeHa Ha 3acelaHHH
Kaenpsl BeICIIeH MaTeMaTUKH «23» Mast 2023r., mpotokon Ne 10
3aBenyrommii Kadeapoii
/ ; W.B. Cronsiposa d3OF. L3
PaGouas jpc/)
O6ubnmroTeKoit

" aydnas noonuce pacuugyposka noonucu oama

/

MMa y4eOHOM JuCHMIUTMHBI (TIPAaKTHKH) COIJIacOBaHa C

CotpyaHuk 6146111/10?1(14 . 7 3
7 4 7, / » ™ 9 J
A g/l: I0.B. Mapcakosa e

/m(ﬁaﬂ noonuco pacwughposra nodnucu oama

Ilporpamma paccMoTpeHa u onoOpeHa Ha 3acellaHMy y4EeHOro coBeTa (haKyJIbTeTa
(u3HKO-MaTEMaTHIECKOTO U TEXHOJIOTMYeCKoro obpasopanus "26" mas 2023 r.,
nporokos Ne 5

Ilpencenarens ydeHoro coBsera (akyiabTeTa (U3MKO-MATEMAaTHIECKOTO U

TEXHOIIOTHYECKOro 06pa3oBanus
/Aj,Z{//./é/ E.M. I'pomoBa LT AP L

/4
W JUYHAA NOONUCD pacuughpoeka noonucu oama
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