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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuna «AnreOpandyeckue METOJAbl PELIEeHUs FeOMETPUUYECKUX 3a7au» OTHOCUTCH K
JUCITUIIMHAM 110 BBIOOPY 4YacTh (OPMUPYEMOUN ydaCTHUKAMH OO0pa30BATEIbHBIX OTHOIICHUH,
bnoka 1. ucuuniauasl (MOAYNIHN) MOAYJS CIIEHUATbHBIX Pa3AesioB MPeIMETHON o01acTu yueOHOro
IUIaHA OCHOBHOHM MNpodeccCHOHAIBbHOW 00pa30BaTebHOW MPOTrpaMMBbl BBICHIETO OOpa30BaHUS —
nporpamMmsbl OakaigaBpuaTa 1o HampasiaeHuto moarotoBku 44.03.01 Iegaroruueckoe oOpazoBaHue ,
HANpaBlIeHHOCTh (TIpoduiIb) 00pa3oBaTENBHON MporpaMMbl «MaremaTtrukay, 3a04HON (OPMBI
00yJeHwusI.

JucuuninHa onupaeTcs Ha pe3ynbTarhl 00ydeHus, cpopMUpOBaHHBIE B paMKaxX AUCLMILINH:
Anrebpa. Teopust umcen, ['eomerpus, Martemarnueckuid aHanu3, JIUCKpeTHas MaTeMaTHKa,
DneMeHTapHas MaTeMaTHKa, a Takke y4eOHOM MPaKTUKU [0 MaTeMaTHKe .

Pe3ynbrarhl M3ydeHUs] JUCHUIUIMHBI SIBJISIOTCS OCHOBOM ISl MPOXOXKICHUS JUCHUIUIMH U
npakTuk: Teopuss BEepOSITHOCTEH! M  OCHOBBI ~MaTeMaTHUECKOM CTaTUCTUKH, HaydHo-
uccienoBarenbckas pabora, [loAroToBkm K crpade U cjada TrocyJapCTBEHHOIO HK3aMeEHa,
BrimonHeHue u 3amuTa BBITYCKHOM KBATU(DUKAITMOHHOM paObOTHI.

Ilepedyenb nmiIaHupyeMbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTe/bHBIX Pe3yJabTATOB) MO
AUCHUILINHE

Heab0 OCBOCHUS  TUCHUIUIMHBI ~ SIBISIETCS  IMOJATOTOBKA  y4dyuTeNnss K  Oyaymien
npoecCHOHANBHOM JIeATeNbHOCTH: (POpMHUpOBaHHE CIIOCOOHOCTH K MPENOAABAHUIO MaTEMaTHUKU
KaKk B OOBIYHBIX 00IIe00pa30BaTEeNbHBIX KiaccaX, TaK M B KJIAccax C YIIIyOJICHHBIM H3y4E€HUEM
MaTeMaTHUKH.

3ajgaveil OCBOCHHS JUCHUIUIMHBI  SIBISCTCS. TOATOTOBKAa  Oyaymiero y4umrens K
WHAUBUAYaAIbHON paboTe C OJapeHHBIMHU JETbMH, K MPOBEICHUI0 MAaTEMAaTHUYECKUX OJUMIIHAI U
MOATOTOBKUA K HHUM, a TaK)Ke 3aKpeIyIeHue YMEHUW MPOBOAUTH MAaTEMaTUYECKHE MPeoOpa3oBaHuUs
BBIPQXEHHH, 3aKpeIIeHHe YMEHUS MPOBOAUTH CTPOTHe abCTPaKTHO-TOTHYECKHE JOKa3aTeNbCTBA,
pemaTh 3a/1a4y MOBBIIIEHHON CI0KHOCTHU MIKOJIBHOTO Kypca MaTeMaTHKH.

B pesynpTaTe OCBOEHHS NpOrpaMMbl OOYYAIOIIMKCSA JOJDKEH OBIAAETh CIEAYIOIIUMU
pe3yapTaTaMu 00y4yeHus (B TaOiuIle MPEACTaBICHO COOTHECEHHE 00pa30BaTENbHBIX PE3yJIbTAaTOB
00yYeHUs 10 JUCIUIIMHE ¢ HHIUKATOPAMH JOCTHKEHHUS KOMITETCHITNH):

Komnerenus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI

VMHJMKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIMHBI)

NOCTH)KEHUS B 3HaeT yMeeT Bianeer

JTUCIUIUINHE

VYK-1. Cnocoben OP-1. 3naer meTozbl OP-2 Ymeer OP-3 Bnaneer
OCYILECTBIISATh MOUCK, | KPUTHYECKOTO aHAJIM3a | MPUMEHSTh CUCTEMHBIN | HABBIKAMU pedIieKCuu
KPUTHYECKUM aHAIU3 | U CUHTE3a MOAXO/ 11l pEILIeHUsT | I10 TIOBOAY
Y CUHTE3 uHpopmanmu IIOCTaBJICHHBIX 337124 COOCTBEHHOM U 4y»Oii
uH(popMaluuy, MBICITUTEEHON
IPUMEHSITD JIEATENBHOCTH

CUCTEMHBIN ITOIXO
JUTSL pelleHus
MOCTaBJIEHHBIX 33]1a4
VK-1.2. Ilpumenser
norudeckue Gopmbl 1
MPOIIEIYPHI, CIIOCOOCH
K pedaexcun mno
MOBOY COOCTBEHHOM
U 9yXKOH
MBICITUTEIbHOU
JIEeATEITbHOCTH.

ITK-1. Cnocoben OP-4. 3naer posb 1 OP-6 ymeer OP-7 Bnaneer
OCBauBaTh U MECTO MaTEeMaTHKH B OCYIIIECTBIISITH OTOOP | ICHCTBHEM




HCIIOJIb30BATh o011eli KapTHHE y4eOHOT0 COfIEpKaHUsl | MPOEKTUPOBAHUS

TEOpPETUYECKHE HAy4YHOTO 3HAHUS,; JUTSL €TO peaNT3alMi B | Pa3IMUHbIX (hOpM

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

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

YMEHHS Y HaBBIKA B | IWJIaKTHYECKHUE COOTBETCTBUH C HaBBIKOM MTPUMEHEHUS

MIPEeIMETHOM ©IMHULIBI COZICPKAHNUS | COBPEMEHHBIMHU Pa3IMYHBIX METOMIOB,

o0iactu npu IIKOJILHOTO Kypca TpeOOBaHUSIMH K MPUEMOB M TEXHOJIOTUI

pereHnH MaTeMaTHKH. 00pa30BaHHUIO. B 00y4eHUU

npodeccnoHambHBIX MaTeMaTHKe.

3ajad.

[IK-1.1. 3naer

CTPYKTYpY, COCTaB

U AUJIaKTUYECKUe

€ IMHHUIIBI

MpeAMETHON

obacTu

(mpemnoiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBIIATh

0T0Op yuebHOro

COZep KaHuUs TSt

€ro peain3anuu B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

dIoC O0.
I1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Braneer
dbopmupoBaTh XapaKTEePUCTHKY OKa3bIBATh HaBBIKAMU
pa3BUBAIOIILYIO JIMYHOCTHBIX, HEarorM4ecKyro OpraHu3aIvy U
00pa3oBaTeNbHYIO MPEIMETHBIX 1 TIO/IACPKKY MIPOBEICHHSI 3aHSTHIA C
cpeny amus MeTarpeIMETHbIX o0yuarommMmcs B UCIIOJIB30BaHUEM
JOCTHKEHUS PE3yIIbTaTOB B 3aBHCHMOCTH OT UX BO3MOYKHOCTEH
JUYHOCTHBIX, KOHTEKCTE 00YUYEHUSI 00pazoBaTeNbHbIX 00pazoBaTebHON
MPEIMETHBIX H MaTeMaTHKe; pEe3yIbTaTOB,; Cpeqpl s
METaNpPeIMETHBIX OP-10. 3naer OP-12 Ymeer JOCTIKEHUS
pe3yabTaToOB 0COOEHHOCTH OpraHU30BbIBATH 00pa3oBaTeNbHBIX
o0y4yeHHs MHTErpaly yueOHbIX | yueOHbIH Imporecc ¢ Pe3yNbTaToB U
CpeacTBaMu TIPETMETOB JIJIS HCTIOJTE30BaHUEM o0ecrieueHus KauecTBa
MPErnoaaBacMbIX OpraHM3alliK Pa3HbIX | BO3MOXKHOCTEH y4eOHo-
y4eOHBIX IPEIMETOB. | CIIOCOOOB yueOHOI 00pa3oBaTenbHON BOCIIUTATEIILHOTO
[1K-3.1. Bnageer JEeSTEIILHOCTH. Cpenbl [Tl pa3BUTHSA npoliecca CpesICTBAMU
criocodamu MHTEpeca K IpeIMETy | MaTeMaTHKH.
WHTETpaIiu B paMKax ypOYHOU 1
y4eOHBIX PEMETOB BHEYPOUHOU
JUTST OpTaHU3AIIH JeATEITLHOCTH.

pa3BUBAKOLLIEH
yaeOHOMH
JeATEeTbHOCTH
(ucciemoBaTebCKON
, IPOEKTHOM,
TPYIIIIOBOM U Ap.).




2. O0beM UCHMIUIMHBI B 3a4YeTHBIX €IMHMLIAX C YKa3aHHEM KOJUYeCcTBa
aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HA KOHTAKTHYK padoTy o0yyalommxcsi c
npenojaaBarejieM (M0 BHJAaAM Y4eOHbIX 3aHATHH) M HAa CaAMOCTOSITEJbHYH PpadoTy
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3.Coaepxanue TUCUHUIIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jesiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

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

KonnuectBo yacos no ¢popmam
OpraHu3aly 00yueHHs
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4 cemecTp
AnrebGpanyeckasi TEOpHUs BEKTOPHBIX TMPOCTPAHCTB B 1 5 o5
reOMEeTPHH
JluHeliHple  omepaTopbl KaK  CpPEIACTBO  OMHMCAaHUS 1 5 o5
TeOMETPHYECKUX MpeoOpa3oBaHuil
KommiekcHble ¥ THIEPKOMIUIEKCHBIE  YHClIAa B 1 5 20
TeOMETPHH
PazpemmmocTs 3a7au  Ha TOCTPOCHHE C TOMOIIBIO 1 4 24
LHUPKYJIS ¥ IMHEUKU
Bcero no qucuuninze: 4 10 - 94

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucCUuniuHbl
1. AnredOpanyeckasi TeOpHsi BEKTOPHBIX POCTPAHCTB B reOMeTPUM

[IpsiMBbIE U INIOCKOCTHU KaK IMOAIPOCTPAHCTBA, U3YUYEHHUE UX B3AMMHOI'O PACIIOIOKEHUS C TIOMOIIBIO
6a3ucoB. JluHeiHble MHOrooOpasus. EBKIMIOBBI NMPOCTPAHCTBA M CKAJSPHBIC IMPOU3BEICHMUS.




HepaBeHCTBO Komm-ByHSIKOBCKOrO M HEpAaBEHCTBO TPEyrosibHHKA. OpTOroHalIbHOCTh BEKTOPOB U
BEKTOPHBIX MpPOCTpaHCTB. OpTOroHanu3amus CUCTEM BEKTOPOB, OPTOTOHAIBHOE JIONOJIHEHHE.
OpToroHanbHble IPOEKLIUU U OPTOrOHAIbHBIE COCTABIISIOLIME.

2. J/InneliHble onepaToOpbl KAK CPeICTBO ONUCAHUA reOMeTPHYECKUX Npeodpa3oBaHuil
JIuneiinble onepaTophl MOBOPOTA U MPOCKTUPOBaHUA. OPTOrOHaNIbHBIE U YHUTAPHBIE ONEPATOPBI.
HaxoxxneHue npoekuuii Ha IUIOCKOCTH € IOMolIblo oneparopoB. Ilonsatue o siape o obpase
onepartopa. Mx cMmbicn i oneparopa mpoekThpoBaHus. HaxokneHue pesysbTaToB IOBOPOTa C
IIOMOUIBIO OIIEPAaTOPOB

3. KoMIuleKCHbIE M TUIIEPKOMILJIEKCHbIE YHCJIA B TeOMEeTPUM

[IpuMeHEHNEe KOMIUIEKCHBIX YHCENl K TIeoMeTpuuyeckuM 3amgadaM. OILleHKa MOIyJisi pPa3sHOCTU
KOMIUIEKCHBIX uucesl. CyMMa KBaJIpaToOB JJIUH JIBYX CTOPOH TpeyrosbHHMkKa. Cymma KBaJpaToB
pacCTOSHUH OT JIF00O0H TOYKH TIOCKOCTH 10 BEPLINH PaBHOCTOPOHHETO TpeyrojibHuKa. OTHOIICHHE
IIPOU3BENIEHUSI TPEX CTOPOH TPEYrojbHUKa K UX cyMMme. Cucrema KBaTepHUOHOB. MarTpuuHoe
IPEICTaBICHUE M  TPUTOHOMETPUYECKOE  IPEICTABICHHE  KBAaTEpHUOHOB. lIpuMeHeHue
KBaTEPHUOHOB K OINMCAHUIO IPOCTPAHCTBEHHBIX BPAILICHUN.

4. PazpemmmMocThb 32/1a4 Ha NOCTPOCHHE C IOMOIIBLIO HUPKYJISA U JHHEHKHU

3amayy Ha MOCTPOCHME C ITOMOULIBIO LMPKYJIS M nuHeilku. [loHsaTue 3amaun Ha IOCTPOEHHE U €€
pemenus. OOmMEe aKCHOMBI TE€OMETPUYECKHX MOCTPOSHHMHA. WHCTPYMEHTBHI IOCTPOCHUH, HX
aKcHOMBbl. AnreOpandeckuil METOJl pelleHus 3ajad Ha nocrpoeHue. OCHOBHbIE anredpandyeckue
IIOCTPOEHUsA: MOCTPOCHUE CYMMBI, Pa3HOCTH JBYX OTPE3KOB, MX CpPEJHEro TIeOMETPUYECKOTro,
OTpE3Ka YETBEPTOrO IPONOPLHUOHAIBHOIO TpeM. MeTonbl IOCTpOEHUs KOPHEHW KBaJIpaTHOIO
ypaBHeHus. Kputepuil pa3pemimmMocTy 3ajad Ha IOCTPOEHUE LUPKYJIEM U JMHEeWkon. Kpurepui
pa3pelIuMOCTH YpaBHEHMs B KBaJpaTHBIX pagukanax. [Ipumepsl 3amad, HE UMEIONIMX PEIICHUS C
MIOMOUIBIO IUPKYJIS U TuHENKN. Kinaccnueckue 3aaun ApEeBHOCTH.

IlepeyeHb  y4eOHO-MeTOAMYECKOr0  o0ecrmedeHHsl ISl  CAMOCTOSITEJIbHOW  padoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocTrosTenbHass paboTa CTYAEHTOB sIBisieTcs 0coOoi ¢opMoil opraHuzanuu y4eOHOTro
npolecca, MpeacTaBistomas coooi MIaHupyeMyto, 03HABaTEIbHO, OPraHU3ALMOHHO U METOANYECKU
HAMpaBJSIEMYI0 JICATENIBHOCTh CTYJCHTOB, OpPWUEHTHPOBAHHYIO Ha JOCTI)KEHHE KOHKPETHOTO
pe3ynbTaTa, OCYILECTBIsieMylo Oe3 mpsaMol momoiM mnpenogasatens. CamocrosrenbHas paboTta
CTYZICHTOB SIBJSIETCSl COCTaBHOM 4YacThlO Y4eOHOH pabOTBl M WMEET IIeNbl0 3aKperuieHue |
yri1yOJieHHe MOJyYeHHbIX 3HAHUM M HaBBIKOB, NMOMCK M NMPHOOpPETEHHE HOBBIX 3HAHWM, a Takxke
BBINTOJIHEHNE YUYEOHBIX 3a/JaHWl, MOJATOTOBKY K TPEACTOANIMM 3aHATHSAM W 3k3ameHy. OHa
npeaycMaTpuBaeT, Kak MNpaBuio, pa3paboTKy pedeparoB, HaMHMCaHUE JIOKJIAZOB, BBITOJHEHHE
TBOPYECKHUX, HHIMBHUYaJbHBIX 3aJJaHA B COOTBETCTBUU C YU€OHON MpPOrpaMMoOil (TeMaTHIECKUM
IUIAaHOM M3Y4YeHHUs JUCHMIUIMHBI). Tema Ui Takoro BBICTYIUIEHHS MOXeET ObITh NpeiosKeHa
npernojiaBaTelieM WM W30paHa caMUM CTYIEHTOM, HO MaTepualn BBICTYIUICHHS HE JOJDKEH
nyOoInMpoBaTh JIEKIIMOHHBIA Marepuas. PedepaTUBHBIH MaTepHan CIYXHUT JOTOJHUTETbHON
uHpopManuei Uit paboThl Ha NMPaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JaHHOTO BUAA PaOOTHI
COCTOUT B O0YYEHHUH CTYJACHTOB METO/IaM CaMOCTOATEIbHOI paboThl ¢ yueOHbIM MaTepuasiom. Jlis
MOJTHOTHI YCBOGHHUSI TEM, BBIHECEHHBIX B TIPaKTUYeCKHE 3aHATHsA, TpeOyercs pabota ¢
nepBoucTOuHMKaMu. Kypc mpeaycmarpuBaeT CaMOCTOSATENBbHYIO paboOTy CTYIGHTOB  CO
crienManbHOM  JuTeparypoir. CremyeT OTMETHUTh, YTO CaMOCTOATENbHas paldoTa CTYyJICHTOB
pe3yibTaTUBHA JIMIIb TOT/A, KOTJa OHAa BBIIOJHIETCS CHCTEMaTHYeCKH, IIJIAHOMEPHO U
LeJICHANPaBIIEHHO.

3amaHus JUI CaMOCTOSTENbHON paboOThl MPeayCMaTpUBAIOT MCIIOJIb30BaHHE HEOOXOIMMbIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HalleIMBAIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHUIO M3y4aeMOTo MarepHaia, MOMCK OMOIMorpaguueckoro mMarepuana U 3JICKTPOHHBIX



WUCTOYHUKOB MH(OPMAIINH, WLTIOCTPATHBHBIX MaTEPHUAJIOB. 3aJaHHS MO CAaMOCTOSTEIILHON padoTe
JAI0TCA MO TeMaM, KOTOpPbIe TPEOYIOT TOMOIHUTEIBHON TPOPaOOTKH.

OO6mmit  00BEM CaMOCTOATENbHOH pPabOThI CTYACHTOB TO JTUCHUILIAHE BKIIIOYACT
ayJIMTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSITEIILHYIO PabOTy CTYJCHTOB B TEYCHHUE CEMECTPA.

AyIHUTOpHAs CaMOCTOSITCNIbHAs padoTa OCYIISCTBISIETCS B (DOpME BBIMOJHEHHUS TECTOBBIX
3alaHuii, KeHc-3a7a4, NHCHbMEHHBIX MPOBEPOUYHBIX pPAbOT MO AMCHUIUIMHE. AYAUTOpHAS
camocTosiTelIbHas paboTa oOecriedeHa 0a30l TECTOBBIX MAaTEPHAJIOB, KeHC-3ajad I0 pasjeiiaM
JTUACIIUILINHEL.

BHeaynuTopHas caMoCTOsITeNIbHAS padoTa OCyIIeCTRIIeTCs B (hopMax:

- peleHure 3a1a4 (JIOMaIIHUX 33JaHui ) TT0 U3y9aeMbIM TeMaM;
- BBITIOJTHEHUE TPYITIOBBIX MHTEPAKTUBHBIX 3a/IaHUH.

OC-1. /lenosas uzpa. @pazmenm npaKkmuuecko2o 3aHAmMus, NPOEOOUMO20 CHLYOCHMAMU
Crynentsl pa3OuBalOTCSI HA MHUKPOTPYMIMBI MO 2-3 YeloBeKa B 3aBUCUMOCTH OT KOJIMYECTBA
CTYIEHTOB B TIpyHIe, M IOJy4yaloT 3a/JaHue pa3paboTaTh IUIAH-KOHCHEKT MPaKTHYECKOIO
3aHATHUSA 10 33JaHHOM TeME U ITPOBECTH €0

(MaxkcumainbHO 12 GanioB)

[IpumepHBbIE TEMBI:

1. [Tpumep reomeTpudecKkoit 3aga4un Ha miockocTu u3 EI'D, pemnraeMoit aHaTUTHYECKUM METO0M

2. Ilpumep peuienust crepeomerpuueckoit 3agaun EI'D, pemaeMoii aHanMTHYECKUM METOA0M

3. HaxoxieHne npoeKuy BEKTOpa Ha MIIOCKOCTb.

4. HaxoxxaeHue npoeKiuu 00beKTa Ha IPSIMYIO.

0C-2. Camocmoamenvnas paboma
1. ITocTpouTh OPTOHOPMHUPOBAHHBIC 0A3MCHI IPOCTPAHCTB, HATIHYTHIX HA BEKTOPHI:
a1 (1, 2, 2, -1); a2 (1, 1, -5, 3); a3 (3, 2, 8, -7). Haiitu opTOroHaapHOE JOMOJHEHHE JaHHOTO
MIPOCTPAHCTBa JI0 Oa3uca mpocTpaHcTBa Ra.
2. BpIsICHUTS, ABISETCS JIM JAHHBIN ONEpaTop JUHEWHBIM. ECIM 3TO BO3MOYKHO, HAUTH €r0
MaTpHIly, siApo, o0pas, paHr, AePeKT, COOCTBEHHBIC 3HAYCHHUS U MHOXKECTBO COOCTBEHHBIX
BEKTOPOB; €CJIM BO3MOKHO IPHBECTH MATPHILy ITOrO ONepaTopa K TUAarOHAIIBHOMY BUY H
yKa3aTh COOTBETCTBYIOIIUI 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 0oknadamu
CryneHTsl pa30uBaOTCA Ha MUKPOIpyNIbl O 3-4 yeoBeKa 1 rOTOBAT JAOKJIAJ C Ipe3eHTalllel e.
Jlanee ocy1iecTBIsA€TCS BBICTYIUIEHUE C 3aIUTOMN MPOEKTa:
IIpuMepHBIEe TEMBI JOKJIAIOB:
1. KoMmuiekcHbI€ uncIa 1 cyMMa KBaJpaToB JUIMH JIBYX CTOPOH TPEYrOJIbHUKA
2. KomrutekcHbI€ yncia 1 CyMMa KBaJpaToB PACCTOSHUN OT JIF000H TOYKH ITOCKOCTH JI0 BEPIITUH
PaBHOCTOPOHHETO TPEYTOJIbHUKA.
3. OTHOLIEHNE IPOU3BEACHUS TPEX CTOPOH TPEYIOJbHUKA K UX CYMME.
4. O npuUMEHEHUH TUIEPKOMIIEKCHBIX YHCET B KOMIBIOTEPHOH Tpaduke U aHUMAIUH.

0C-4. /lenosan uzpa. @pazmenm neKyuu, nPOGOOUMOI CIYOeHMAMU
CryneHThl pa30MBarOTCS HA MUKPOTPYIIIEI 11O 2-3 YeloBeKa B 3aBUCHMOCTH OT KOJIMYECTBA
CTYJEHTOB B IPYIIIE, U MOIyUYaloT 33aJJaHue pa3padoTaTh TUIAH-KOHCTIEKT JISKIIMU T10 3a/1aHHOM
teme. [IpoBectu pparment nexuuu Ha 20 MUHYT.
[TpumepHBIe TeMBI (PPArMEHTOB JICKIIHIA:
1. 3agada 06 yaBoeHUHU Kyda
2. 3aja4ya 0 TPUCEKLIUHU yria
3. 3agaya 0 NOCTPOCHUH MPABUIIBHOTO 7-yroJIbHUKA.



OC-5. Konmponavnas paboma
1. HaifTi opTOroHaIbHYIO POEKIINIO Y K OPTOTOHAIBHYIO COCTaBIISIONIYIO Z BekTopa X (1, -2, 3) Ha

MPSAMYIO, 33JITaHHYIO0 CUCTEMOU ypaBHEHUI
2x+y+z=0
3x-2y+4z=0

2. TlocTpouTs IPAMOYTONLHUK, PABHOBENUKHUI naHHOMY KBaapaty ABCD c miomansio q°
(g — maHHBIN OTPE30K), €CIIU MIEPUMETP MPSIMOYTOJIbHHUKA 2.

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

4. TlepBblii BeKTOp OpTOHOpMHUpOBaHHOrO 6asuca (1, 0, 0) moBepHyu cHayana Ha 45°
Bokpyr ocu OZ, a 3aTeM HOJTydeHHbIi BeKTOp nosepHy:iu Ha 90° BOKpyr GHCCEKTPUCH IEPBOTO
KOOpJAUHATHOTO yria. Kakoil BeKTOp moay4yusics B pe3ysbrare?

ﬂ/l}l CaAMOCHMOAMEIbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁuo-memoduqecmte mamepuaisl:

l. I'puminna C.A., KyBmmmnoBa A.H., KypeneBa T.H., YepeBarenko O.U. I'eometpus:
yuebHo-MeTouueckoe nocooue. Yacte 3. — Yapsanosck: Yal'IlV, 2017. - 112 c..

2. KypeneBa T.H. Metoauueckue yka3zaHusi U KOHTpoiibHas pabora Ne 3 mo teme
«Meronpl n3zobpaxenuil. IlpoexktuBHast reomerpusi». Jljig CTyIEHTOB — 3a0YHUKOB 3 Kypca
buznko-mMaTemMaTuueckoro dakynbrera .- YibsHoBck, 2004. (bubnuotexa Yl TIV.

1. 3. I'myxosa H.B., UepeBarenko O.U. Anrebpa. Yacte 2. JluneitHas anreOpa: ydeOHOe
nocooue. — YibsHoBck: ®I'6OY BO «Yul'TlY um. M. H. YuesaoBay, 2018. — 44 c.

HpnMeprle OLCHOYHbBIC MaTepHaJbl [IJIA MNPOBCACHUA TEKYHIEr0 KOHTPOJIA
YCeBaeMoOCT M HpOMe)l(yTO‘IHOﬁ aTTeCTalluv OﬁyanOIlII/IXCﬂ no JTMCHMIIJINHE

OpraHu3anus 1 NpoBe/ieHNe ATTeCTANMHN CTYAeHTa

®I'OC BO B COOTBETCTBMM € HNpUHIUNAMU bBOJOHCKOro mpoiecca OpPHUEHTUPOBAHbI
MPEUMYIIECTBEHHO HE Ha COOOIIEHHE 00yJaroleMycsi KOMIUIEKCa TEOPETUUECKUX 3HAHWM, HO Ha
BbIpaOOTKYy y OakanaBpa KOMIIETEHIMH — AMHAMHUYECKOro Habopa 3HaHMH, YMEHM, HaBBIKOB U
JMYHOCTHBIX Ka4yeCTB, KOTOPHIE IMO3BOJISAT BBITYCKHUKY CTaTh KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCCHOHATIBHO PEaTN30BbIBATHCS.

B mnpouecce oneHku 0akalaBpoB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJAMIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE THUIIbI, BUABI U (OpMBI KOHTpOJIs. [IpH 3TOM MOCTENEHHO TPaJUIIMOHHBIE CPE/ICTBA
COBEPIIEHCTBYIOTCSI B pyci€ KOMIIETEHTHOCTHOTO TIOAXO0/a, a WHHOBAIMOHHBIE CpEICTBA
a/IalITUPOBAHBI JUIS TOBCEMECTHOTO PUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKeE.

Lear mpoBedeHUs] aTTeCTAIMM — TIPOBEpKAa OCBOCHHUS 0O0pA30BATEIBHON IMPOTPaMMBI
JUCLUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTeNbHBIX PE3yIbTaTOB.

IIpomMe:kyTouHasi aTTeCTAlMsA OCYIIECTBISICTCS B KOHIIE CEMECTpa M 3aBEpIIAeT M3ydeHHE
JUCLUIUIMHBL, TIOMOTaeT OLIEHUTh KPYIHBIE COBOKYIHOCTH 3HAaHUM M yMEHHH, (opMHpOBaHHE
ONPEAECICHHBIX KOMITETCHIINMN.

ONECHOYHBIMHA ~ CpPEICTBAMH  TEKYIIETO OIICHWBAaHUS SBISIOTCS: JOKIAA, TECThl TIO0
TEOPETUYECKUM BONIPOCAM JTUCIMILIMHBI, 3allIUTa MPAKTHUECKUX padboT u T.N. KOHTponb ycBoeHUs
Marepuaia BEJeTCS PEryJsipHO B TEYCHHE BCETO CEMeCTpa Ha MPAKTUYECKHX (CEeMUHApPCKUX,
71a00paTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OIEHUBAHWUSI, OObpazoBaTenbHbIE
n/m UCTIOJIb3yEMbIE JIJISl TEKYIIETO OLICHUBAHHS pe3yabTaThl TUCIUILIHHEI
mokasaressi QOPpMUPOBAHUST KOMIIECTCHIIUN

OueHouyHbIE CpeCTBA JAJIM TeKyei OP-1. 3Haer MeTOABI KPUTHUYECKOTO




arrecTaluu
OC-1 [enoBas urpa. @®parMeHT 3aHATUS
OC-2 CamocrosiTenpHas paboTa
OC-3 BeicTymiieHue ¢ JoKIagaMu
OC-4 JlenoBas urpa. ®parMeHT JICKIIUU
OC-5. KonTponbHas paboTa

OueHo4YHbIE CpeCTBA AJIA POMEKYTOYHOM
arTecTalnu
3ayeT (3K3aMeH)
OC-6 Dk3ameH B popMe yCTHOTO
co0ece10BaHus MO BOIIPOCaM

aHaIM3a U CUHTE3a MHPOPMAITUH
OP-2 YMeeT npuMeHATh CUCTEMHBII
MOJXOJ AJISl peIIeHUS
IIOCTaBJIEHHBIX 3aJa4

OP-3 Bnageet HaBeIKaMu
pedIIeKCcHu 1Mo TOBOY COOCTBEHHOM
Y 4y>KOU MBICIUTEIIBHOMN
JIeSITEIIbHOCTH

OP-4. 3naet poab U MeCTO
MaTeMaTHKH B 001l KapTHHE
HAyYHOTO 3HAHMUS;

OP-5. 3HaeT CTpPyKTypy, COCTaB H
TUIAKTHYECKHE €IMHUIIBI
COJlep)KaHUsl  IIKOJBHOIO  Kypca
MaTEeMaTHKH.

OP-6 ymeer oCyIIECTBISATH OTOOP
yueOHOro COIep)KaHHUS UIA  €ro
peanu3alu B Pa3IAYHBIX (PopMax
oOydeHHss B  COOTBETCTBUU C
COBPEMCHHBIMH  TPEOOBaHHUSAMH K
00pazoBaHMIO.

OP-7 Bnaneer aelictBueM
MPOEKTUPOBAHUSI PA3TUYHBIX (HopM
y4eOHBIX 3aHATUH,

OP-8 BJageeT HAaBBIKOM
MPUMEHCHUS Pa3IMYHBIX METOJIOB,
MPUEMOB U TEXHOJIOTUH B O0yYSCHUH
MaTeMaTHKe.

OP-9.  3HaeT  XapaKTEpUCTHUKY
JTUYHOCTHBIX, MPEeIMETHBIX u
METANpPeIMETHBIX  PE3yJbTaTOB B
KOHTEKCTE O0y4eHHS] MaTeMaTHKE;
OP-10. Brianeet HaBbIKOM
MPUMEHEHHUS Pa3INYHbIX METOJIOB,
MIPUEMOB U TEXHOJIOTUN B 00y4eHUU
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MeAarorn4ecKyro MOACPKKY
00ydJaronuMcs B 3aBUCUMOCTH OT MX
00pa3oBaTeNbHBIX PE3yIbTaTOB;
OP-12  VYmeer  opraHun3oBBIBaTh
yueOHBIi nporecc C
HCIIOJIb30BaHHEM BO3MOXKHOCTEM
o0Opa3oBaTenbHON Cpensl TUIS
pa3BUTHS WHTEpeca K TMpEAMETy B
paMKax YpPOYHOM U BHEYPOUYHOH
JIeSITEIbHOCTH.

OP-13. Braneer HaBbIKaMu
OpTaHH3AIMK U TPOBEICHUS
3aHSTHI C UCTIOJIH30BAHUEM
BO3MOJKHOCTEH 00pazoBaTenbHON
CPEeIbI TS TOCTHKEHUS
00pa3zoBaTeNbHBIX

OoOydeHHssT B  COOTBETCTBUU  C




COBPEMEHHBIMH  TPEOOBaHUSIMH K
00pa30BaHUIO.

OnucaHue OLIEHOYHBIX CPEICTB M HEOO0XO0AMMOro 0OOpYyIOBaHHUS (JIEMOHCTPALMIOHHOTO
MaTepuana), a TaK >K€ MpPOLEAYypbl U KpUTEPUM OLIEHUBAHUS MHIUKATOPOB JOCTHUKEHUS
KOMIIETEHIIMH Ha pa3jM4HbIX 3Tanax ux (OPMHUPOBAHHUS B IPOLIECCE OCBOCHMS 00pa3oBaTEIbHOU
IIporpammsl InpeacTaBiceHbl B MOHAE OLEHOYHBIX CPEICTB Ul TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALUU 110 JUCLIUILINHE.

Mamepuanwi, ucnonv3yemboie 0,14 MEKyuye20 KOHMPOJiA yCneeaemocmu
o0yuaruwuxca no OucCyunIuHe

Marepuansl Uit Opraiu3aliy TEKYLIEH aTTeCTaluy IIPEACTABIICHBI B I1.5 IPOIPaMMBI.

Mamepuanwi, ucnonv3yemoie 0,14 RPOMENCYMOUHO20 KOHMPOA YCREGaAeMOCmuU
odyuarowuxca no oucyuniune
OC-6. Dx3ameH B (popMe YCTHOTO codeceT0BaHMS
IIpuMepHbIii NepeyeHb BONPOCOB K IK3aMeHY
1. BekrTopHBIE TIPOCTpPAHCTBA M MOJIPOCTPAHCTBA. ApHPMETHYECKOE N-MEpHOE
BEKTOPHOE IPOCTPAHCTBO. JIMHEHHbIe KOMOMHALMY U JTMHEHHBIE 000T0UKH.
2. basuc m pazsMepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHATEI BEKTOPOB B Oasmuce.
Pa3zMepHOCTh BEKTOPHOTO MpocTpaHCcTBa. CBsA3b MEXKAY Pa3MEPHOCTBIO IPOCTPAHCTB
U TIOANIPOCTpaHCTB. JlonoaHeHne 6a3uca moANpPOCTPaHCTBA 0 Oa3rca MPOCTPAHCTRA.
CyMMBI U IepeceueHus! BEKTOPHBIX MpocTpaHCcTB. [Ipsimas cymMMa noAnpoCTPaHCTB.
N30oMopdu3MBl BEKTOPHBIX TPOCTPAHCTB.
JIunelinple MHOrooOpa3us
Jlunelinple W HenuHEHHBIE omeparopsl. [Ipumepsl. Matpuunas ¢opma JHHEHHOTO
oreparopa B KOHEYHOMEPHOM IPOCTPAHCTBE.
CoOcTBeHHBIE BEKTOPHI M CIIEKTPHI TMHEHHBIX OTIEPaTOPOB.
8. Marpuuna nepexona oT ogHoro 0asuca K Apyromy. MaTpulisl JUHEHHBIX OIEpaTopoB
B Pa3JIMYHBIX Oa3ucax.
9. Omnepatop moBopoTa
10. Omepatop OpTOTOHATBHOTO TPOSKTUPOBAHUS
11. OnepatopbI-IpOEKTOPHI (MIEMIIOTEHTHI).
12. Slnpo m 0Opa3, paHT U 1eeKT JINHEHHOTO orepaTopa
13. luBapuaHTHBIE OIPOCTPAHCTBA JIMHEHHOTO OnlepaTopa.
14. CyxeHus TMHEHHBIX ONlepaTopoB Ha MOAIPOCTPAHCTBA.
15. EBKIMI0BBI MPOCTPAHCTBA, HOPMa BEKTOPA, YTOJI MEXy BEKTOpaMH
16. OpToroHanu3aiusi CHICTEM BEKTOPOB, OPTOTOHAILHOE JIOTIOJTHEHHE
17. OproroHanbHas IPOEKIHS U OPTOrOHAJIbHAs COCTABJISIONIAs BEKTOpa
18. IlpuMeHeHne KOMITJICKCHBIX YHCENT B TEOMETPHH
19. KBarepuuonsl. Ix Tpuronomerpudeckas popma
20. 3agayga 00 yaBOCHHH KyOa
21. 3agaya 0 TPUCEKIIMH yTiia
22. 3ajaya 0 NOCTPOCHUU MPABUIBHOTO /-YTOJIbHHUKA.
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Kpurepun oueHnBanus 3HaHUH 00y4arOIIMXCH M0 AMCUHMILINHE



Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabombl 00yYaAOWUXCcs

ITocemenune Pabora Ha
Ilocemenune
N MPAKTUYCCKHUX | MPAKTHYECKUX | 3auer
JIEKIIUI .
3aHATUH 3aHATUIX
Paz0amoBka 1o 5x1=5
2 x 1=2 GaioB 229 6atoB 64 damna
6 BHJIaM paboT OaJuI0B
cemectp | CymMMapHbIil Makc. 7 6amna 236 6amioB 300 6amioB
2 6ayuIoB Max
Oaut max max max

Kpumepuu oyenusanusa pabomwl o6yuarowezocs no umozam cemecmpa

Onenka bamiasl (3 3E)
«3a4TEHO» 151-300
«HE3aYTEHOY 150 u menee

6. MeToanueckne yKazaHus 1Jis1 00y4alOMIMXCsl M0 OCBOCHMIO U CHMILIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT OOYYarolIMXCsl MOCEUIEHUs JIEKIUW, aKTUBHOMN
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIIIOJIHEHUS BCeX Y4YeOHBIX 3aJaHUN MpernojaBaTels,
03HAKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEIIHOM JIMTEPATYPOH.

3anuch JIeKUMH — OgHa W3 (OpM aKTHBHOM CaMOCTOSITENbHON paboThl OOy4arommxcs,
TpeOyromiasi HaBBIKOB U YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 00001IeHHs, POPMYIHPOBKU. B KOHIIE JEKIMU TIpernoaaBarelib
ocTaBisieT Bpems (5 MHHYT) Ui TOrOo, 4TOObI OOydarommuecss WMENId BO3MOXKHOCTH 33/1aTh
YTOUHSAIOIIME BONPOCHI 10 H3y4yaeMoMmy MmaTepuaiy. M3-3a HEQoCcTaTOYHOro  KOJMYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAaeTcs OCBETUTb B IOJHOM OO0BEME, MOITOMY
IIpEnojaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBHIE BONPOCHI BBIHOCHUT Ha CaMOCTOSTEIIBHYIO
paboTy CTYIEHTOB, PEKOMEHIYs Ty WIM UHYIO JuTeparypy. Kpome 3Toro, asis Jydiiero OCBOEHHS
MaTepuaia W CHUCTeMaTH3allid 3HAHUN MO0 JAUCHUIUINHE, HEeO0O0XOJAWMO TOCTOSHHO pa30ouparhb
MaTepHasbl JEKIUNA 110 KOHCIIEKTaM M y4eOHbIM 1ocodusiM. B ciydae HeoOxoanmMocTi oOpamarbes K
IIPENOJABATENIO 32 KOHCYJIbTalluEH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

[Ipy MOATrOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYACHT JOJDKEH H3YyYUTh TEOPETUUYECKHM
MaTtepuag Mo TeMe 3aHATHUS (MCIOJIb30BaTh KOHCHEKT JIEKLMH, M3Yy4UTh OCHOBHYIO JIUTEparypy,
03HAaKOMUTbBCS C JJOMOJHUTEIBHON JIUTEpaTypol, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEpaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHuit,
BO3HUKAIOIIMX IPH OCBOEGHMM TEOPETHUECKOr0 Marepuania, CTYIEHTY CcleayeT oOpalmarbes 3a
KOHCyNIbTalluel K IMpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hayane mpakTHUecKOro 3aHSATHs MpenoiaBaTellb 3HAKOMHUT CTYIACHTOB C TEMOM, Orjiamiaer
IUTaH TIPOBEICHMSI 3aHSATHUSA, BBIOACT 3aJaHus. B TeueHue OTBEJEHHOTO BPEMEHU Ha BBIOJIHEHHE
palboThl CTYAEHT MOKET OOpaTUTHCS K IMPENoJaBaTeiio 3a KOHCYJIbTallMed WM pa3bsiCcHeHUsMHU. B
KOHLIE 3aHATHS IPOBOJIUTCS IPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynbpTaThl BBINOMHEHUS MPAKTUYECKUX 3[JaHUN OLIEHUBAIOTCS B 0ajuiaX, B COOTBETCTBUH C
0ayUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI IPAKTHYECKUX 3aHATHH
3AHATHE M 1. IlpsiMble H IJIOCKOCTH KAaK NMOANPOCTPpaHcTBa. EBKINA0BBI
NPOCTPAHCTBA M CKAJIAAPHbIE POU3BeICHHS
3adanun 0na camocmoamenbHo20 peueHus
1.Touka M sBiisiercst cepenunoit pedpa AB kyoa ABCDA1B1C1D1 ¢ anmunoit 1 cm, a Touka N
neaut nuarogains BiD B orHomenun 2 k 1.
a) Haittu nnmuny MN.



0) IIpsmast KN nepnenaukynspHa k quaronanu BiD. B kakux Toukax oHa repecekaer kyo
(YKa3aTh Ha KaKUX IPaHsAX WIK pedpax HaXOIATCA 3TH TOYKU M PACCTOSHUE OT HUX JI0 OJIMKAWIINX
BEpIINH Kyba)?

2. HaiiTu opTOHOPMHUpPOBAHHBIC 0A3UC IUIOCKOCTH, MPOXOASAIICH Yepe3 Hadaio KOOpIWHAT U

NapauIeJIbHOM BEKTOpaM
a)ai (1,2,2);a2 (1, 1, -5);
6)ai(1,1,-1);a (5,8, -2);
3. HaiiTi miockocTh, MEpHeHIUKYISIPHYIO K TIPSMOM C HalpaBJISIONIMM BeKTOpoMm a) a1 (1, -
2,2);0)a2(2,-3, 2),

3. Haiitu npsiMyto, epneHANKYISIPHYIO K TUIOCKOCTH X+y+Z = 0.

3AHATHE Ne 2 Onepartopsl noBopora. Oneparopbl NPOeKTHPOBAHUSA

3adanun 0na camocmoamenbHo20 peuenus

1. Haittu pesynsTar noBopota Bektopa (1,2) Ha yron 30° mpoTus yacoBoif cTpenku.

2. HaiiTi KoopAMHATHI BEKTOPA, MOTy4eHHOT0 B pe3y/bTaTe oBopoTa Bekropa (1, 2, 3) Ha yrom 45°
BOKPYT OMCCEKTPUCHI IEPBOM KOOPMHATHON YeTBEPTH B IIocKocTH XOy.

3. Haiitu matpuiy onepatopa NpoeKTUPOBaHHUS Ha MIIOCKOCTh X + 2y +Z =0

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

3AHATHE Ne 3. KommekcHble Yucjia B reoMerpur. KBaTepHHOHBI U HX reoMeTpHYecKue

NPUJIOKEHUSA
T
1. ITycTh mepBbIil MIOBOPOT COBEPIIACTCS HA YIOJl 3 BOKpyT ocu Ox, a BrOopoit — Bokpyr ocu Oy Ha

TOT ke yroj. HaliTu pe3ynpTUpyrOImMii yros U ocb MOBOPOTA.

2. Nan Bextop X(1, 3, 5). Haiitu koopauHaThl BeKTopa Xj, KOTOpPBIH MOJYyYUTCSA TIpH
— T —
noBopoTe X Ha yroJu - BOKDYT BEKTOpa ¥(-1,0,1).

3AHATHE Ne4-5. 3a0auu na nocmpoenue ¢ ROMOwiblo YUPKY/ia U TUHEHKU

IlepeyeHb OCHOBHOI W JONMOJIHUTENbHOW y4yeOHOUl JuTeparypbl, UHTEepHeT-pecypcosB,
HEO0XOAUMBIX [IJIS OCBOCHHSI TUCIUNJIMHBI

OcHoBHast JInTepaTypa
1. Aprynos b.1., bank M.b. I'eomerpuueckue nocrpoenus Ha miaockoct. [Tocodue amns
CTYJEHTOB II€JJarOTMYECKUX BY30B. - M.: Yunenrus, 1957. - 267 c.
http://biblioclub.ru/index.php?page=book_red&id=256636&sr=1
2. Jluneiinas anreOpa. Jluneiinsle onepatopsl. KBagpatuunsie popmbl. KoMruiekcHble uuncna:
VYyeOnoe mnocobue / Pybamkuna E.B. - M.: HUIl HNHOPA-M, 2016. - 38 c.
(http://znanium.com/bookread2.php?book=544419)
JdonmosiHuTEIbHAS JIUTEPATYPaA
1. Edumor H.B. Bricuias reomerpus: yuebnoe nocodue. — M.: DUSMATIIUT, - 2011. -585 c.
— Pesxum mocryma. — URL:  https://znanium.com/catalog/document?id=129321
2. bymak, b. A. Maremaruka: cOOpHMK 3ajadq MO0 YrayOn€HHOMY Kypcy : yueOHo-
Meroamdeckoe mocooue : [12+] / b. A. bynak, H. JI. 3omotapesa, 1O. A. ITonos ; mox pexn.
M. B. ®enoroBa. — M. : Jlaboparopus 3nanuii, 2020. — 329 c. : un. — (BMK MI'Y - mkose).
— Pexxum mocryma. — URL: https://biblioclub.ru/index.php?page=book&id=595231

Humepuem-pecypcol
1. DOnekTpoHHas OMOIMOTEKa


http://biblioclub.ru/index.php?page=book_red&id=256636&sr=1
http://znanium.com/bookread2.php?book=544419
http://www.knigafund.ru/authors/23597

http://biblioclub.ru/index.php?page=book_view red&book id=231616
OnexrponHas oubnuoreka http://znanium.com/bookread2.php?book=241722
Oomepoccuiickuii MaTemMatnieckuii moprai http://www.mathnet.ru
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