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[Iporpamma nepeyrBepxkaecHa Ha 202 /202 y4eOHBIN TOJ ¢ M3MCHEHHSIMH B COOTBETCTBUHU C

CEeMECTPOBBIMU y4eOHBIMU TUTaHAMH akajnemuueckux rpynn OUTD, OTD na 202 /202

y4eOHBIH To/I.

3aBenyromuii kadenpoit BM, k.d-M.H., 101eHT B.I1. YepHsBckuit
[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN T0o/1 ¢ U3MEHEHUSIMU B COOTBETCTBUU C
CEMECTPOBBIMH Y4YEOHBIMHM IUTaHAMHU akajgemuueckux rpynn OUTD, OTD na 202 /202

Y4eOHBIN TO/I.
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CEeMECTPOBBIMU y4eOHBIMU IUTaHaMH akajgemuueckux rpynn OUTI, OTD na 202 /202

y4eOHBIH rof.

3aeayronuii kadenpoit BM, k.¢-M.H., 1o11eHT B.II. YepnsiBckuit
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AHHOTANIUA

Hucuurmmna «Anrebpa U reoMeTpus» 00eCHeuMBacT NMPHOOpPETeHHWE 3HAHWA W yMEHUH B
COOTBETCTBUH c roCyZapCTBEHHBIM o0pa3oBaTeNbHBIM CTaHJAPTOM, COJICUCTBYET
¢byHaaMeHTanu3auuyu 00pa3oBaHus, (OPMUPOBAHMIO MHUPOBO33PEHMSI M Pa3BUTHIO CUCTEMHOIO M
JIOTUYECKOTr'O MBIILIJICHHUS.

«AHAITUTUYECKAs] TEOMETPUS» 3HAKOMUT C IPUMEpPAMH NIPUMEHEHHS] KOOPAMHATHOI'O METO/A C
UCTOJB30BAHUEM BEKTOPHOM aireOpbl, a TakkKe OJIIEMEHTApHBIMH CBOHCTBaMH  adGUHHBIX
npeoOpa3oBaHuil U (GOpMUpPYET HABBIKM PELICHHMsS I'€OMETPUUYECKHX 3a/ad B PA3JIMYHBIX CHUCTEMax
koopauHaT. OCHOBHAs 3a7a4a aHAJIUTUYECKON F€OMETPHUM 3aKIIFOUAETCS B U3YYEHUH T€OMETPUYECKUX
¢uryp C TOMOIIBIO COOTHOIICHWHA MEXAY KOOpAMHATAMH TOYEK, W3 KOTOPBIX OTH (UTYpHI
obpasoBanbl. JI100yl0 (GuUTrypy MOXKHO paccMaTpuBaTh Kak MHOXKECTBO TOYEK, YIOBIIETBOPSIOMINX
HEKOTOPOMY I€OMETPUYECKOMY YCIOBMIO. JTO YCIOBHE MOXHO 3alMcaTh B BHJE alreOpanyeckoro
YpaBHEHHUS, CBA3BIBAIOLIETO KOOPAUHATHI X U Y KaKJ0U TOUkH Gurypsl. CyTb METO1a aHAIUTUYECKON
TE€OMETPHH COCTOUT B HW3YYEHHH CBOWCTB (PUTYPHI C TIOMOIIBIO COOTBETCTBYIOIIETO YPaBHEHUS,
HCCIIEYEMOTO CPEJICTBAMH JIreOpbl. DTOT METOJI MO3BOJISIET YCTAaHABINBATh T€OMETPHUYECKHIE (DAKThI
CHUCTEMaTU4YHbIM 00pa3oM, B OTJIMYME OT TPAJAULIUOHHOW «CHHTETUYECKOM» TI'€OMETpUH, TIAe
IPUXOJUIIOCH U300peTaTh METO/IbI JOKA3aTENIbCTBA ISl KAXKAO0I0 OTAEIBHOIO ClIyvast.

JuctumnimHa «AHaJIUTHYECKas TE€OMETPHS» SIBISIETCS OCHOBHOM CpeJld MEPEXOIHBIX KYpCOB OT
IIKOJIBHOM MaTEeMaTHKHU K BBICHIEH MaremaTuke. M3ydaemblil B Kypce MaTepuanl CUCTEMATHYECKH
UCMOJIb3yeTCsl Ul HarisAHOM WIUTIOCTpAallMM M KaK HCTOYHMK 0000meHui B Kypcax «JIuHeiHas
anreOpa» u «MaremaTuueckuil aHanu3». JlucuuruinHa sBhsieTcs 0a30BOM AN M3Y4YEHHUS BCEX
MaTEeMaTHYeCKUX JUCUUIUIMH. 3HaHUS M TPAKTUYECKHE HABBIKM, IOJYYEHHbIE [0 JUCHUIUINHE
«AHaJIUTHYECKas TEOMETPHUsS», HCIHOJB3YIOTCS OO0y4aeMbIMH CTYACHTaMU TakKe NpU HU3Y4YEHUU
ob1enpogeccuOHaTbHBIX JUCUUIUIMH U ITPU BBIMOJIHEHUH KYPCOBBIX U JIOMAIIHUX padoT.

Jucuunnuba «JIuHeiiHas anrebpa» OTHOCHUTCS K YHCIY MaTeMaTHYeCKMX M OOLIMX
€CTECTBEHHO HAY4YHBIX JUCHMIUIMH. OHa HMMeeT pPa3HOCTOPOHHUE CBSI3M CO MHOTMMH JIPYTUMH
MAaT€MaTHYEeCKUMU M CIENUAIBHBIMA JUCHUIUIMHAMU. JIMCIMIUIMHA OCHOBBIBAETCS HA 3HAHUHU
YHUCIIOBBIX CHCTEM U (DYHKIMH, U3YUEHHBIX B CPEIHEH IIKOJIe, a TAK)KEe B HECKOJIBKHUX MEPBBIX TEMax
Kypca «Marematnueckuil aHanus». Ilpu u3ydeHMM JIMHEHHBIX NMPOCTPAHCTB B JIMHEHHOH anredpe
LIMPOKO HCIIOJIb3YIOTCS 3HAHUSA, YMEHUS W HaIIIHBIE IPEICTABIICHHUS, ITOJYyYEHHBIE CIIYIIATEIIsIMU
IIPU U3YYEHHUH NPSIMOU U IIJIOCKOCTH B aHAJIMTHYECKON r€OMETPHH.

B mponecce o0yueHHs CTYIEHTHI JOJDKHBI YCBOUTH METOJUKY MOCTPOSHHS aaredpandecKux
CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBSI3bIBAIOLIYIO TMHEHHYIO alNredopy U aHaATUTHYECKYIO T€OMETPHIO, U

MPUOOpPECTH HABBIKM MCCIIEIOBAHUS U PELIeHHUs 3a/1a4 anreOpbl U aHATUTHUYECKON T€OMETPHH.



1. IEJIA Y 3AJTIAYM OCBOEHMS YYEFHOU JJUCIATIIIMHBI

]_[CJ'IBI-O nperoaaBanvsa AUCHUIIIIMHBI «Aﬂre6pa U ICOMCTpHUsSA» ABIICTCA: O3HAKOMIICHHSA C

UCTOpUEH pa3BUTHS anreOpbl U reoMeTpun; odecrieueHne GpyHaaMeHTaIbHON MOATOTOBKH B OJHOM M3

BOKHEUIIMX o00JlacTeld COBPEMEHHOW MaTeMaTHUKH; O3HAKOMJIEHHE C OCHOBAaMHU KJIACCHYECKOW U

COBpeMeHHOﬁ aHFC6pBI U reoMETpuu, 06yquI/Ie OCHOBHBIM aJ'Il"e6paI/ILIeCKI/IM N aHAJIUTHYCCKUM

METOOdaM PCUICHUA 3aJlad, BOZHHKAIOIIUX B JPYIrUX MaTEMAaTHYCCKUX JUCHUIIIIMHAX U B ITPAKTHKE.

3aia4yu TUCUUIUIMHBI «Aredpa u reoMeTpus» — 0OOy4nuTh CTYJEHTOB:

v

v
v
v

AR

OCHOBaM pabOThI C MaTpULIAMH U JETEPMUHAHTAMU;

OCHOBHBIM METOJIaM PEILEHUsS CUCTEM JIMHEUHBIX YPAaBHEHUN;

OCHOBHBIM METOJIaM BEKTOPHOM aireopsl;

OCHOBHBIM TIOHSTHSM, CBSI3aHHBIM C TpyNImaMd OpeoOpa3oBaHWl HAa IUIOCKOCTH U B
IIPOCTPAHCTBE;

KOOPAMHATHOMY METO/1y MCCIIEJOBAHUS T€OMETPUYECKUX OOBEKTOB;

OCHOBAaM T€OPUU KPUBBIX U IIOBEPXHOCTEH BTOPOr'O MOPSAIKA;

BAKHBIM IOHSTHSAM, CBSI3aHHBIX C JIMHEWHBIMU MPOCTPAHCTBAMM M UX IOAIPOCTPAHCTBAMH,
€BKJIMJOBBIMU IIPOCTPAHCTBAMHU, JIMHEUHBIMHU OlEpaTOpamMH, C COOCTBEHHBIMU BEKTOpaMH M

COOCTBEHHBLIMHU 3HAYEHUSIMU.

B pPE3YyIbTaTC U3YUCHUA JUCHUIIJIMHBI CTYACHTBI JOJIKHBI UMCTh ITPCACTABJICHUC!:

v

v
v

3HaTh.

AN

D N N NN

0 3HAYEHUHU anreOpbl U T€OMETPUH, X MECTE B CUCTEME (PYHIAMEHTAJIbHBIX HAYK U UX POJIH B
pEeLIeHNHN IPAKTUYECKUX 3a/1a4;
00 MCTOpUH Pa3BUTHSI U COBPEMEHHBIX HAIIPABICHUSX B ajredpe U reoMeTpuy;

0 MECTOAOJIOTHYCCKUX BOIIPOCAX anre6pLI U reOMCTpPHHU.

BO3MO>XHOCTH KOOPAMHATHOTO METO/1a JUIsl UCCIIEA0BAHNS T€OMETPUUECKHUX U anreOpandecKux
00BEKTOB;

OCHOBHBIE 3a]1a4l BEKTOPHOH anreOpsl;

OCHOBHBIE BU/Ibl YPABHEHUI MPOCTEHIINX T€OMETPHUECKUX OOBEKTOB;

OCHOBHBIE TOHATHUS, CBsA3aHHbIE C ap@UHHBIMH TpPeoOpa3OBaHUSIMU  IUIOCKOCTH U
MIPOCTPAHCTBA; OCHOBHBIE CBOMCTBA BAXKHEUIINX aNreOpanyecKux CTpyKTyp;

OCHOBBI DPEILIECHUN CUCTEM JIMHEWHBIX YPaBHEHUN,

OCHOBBI TEOpPUH MaTPHII,

OCHOBBI TEOPUU OTIPEACTUTENEH;

OCHOBBI pabOTHI € OllepaTOpamMH U ONepaTOPHBIMU MTPEOOPa30BAHUIMHU.



YMETb:

AN N N N N

UCCIIEIOBAaTh MPOCTEUIINE TEOMETPUYECKHE OOBEKTHI M0 MX YPABHEHUSAM B PA3IUYHBIX
CUCTEMaxX KOOPJMHAT;

OIUCBIBATh CTPOEHUE HEKOTOPBIX KIACCOB FEOMETPUYECKUX OOBEKTOB;

IIPOU3BOJIUTH OLIEHKY Ka4eCTBA MOJIyYCHHBIX PEIICHUH NPUKIIAJAHbIX 3a/1a4;

ONEpPUPOBATH MATPULIAMU U ONPEIEIUTEISIMU;

peuarb CUCTEMBbI YPABHEHU;

peoOpa3oBbIBaTh KOOPAMHATHI BEKTOPaA IIPU 3aMeHe 0a3uca;

IIPUMEHSTH IpoLecc oproronanusanuu I'pama-IlImunra

CTPOUTH MAaTpPHUILy JIMHEHHOTO OIepaTropa, HaXOAUTh COOCTBEHHBIE 3HAYECHUS U COOCTBEHHBIC

BEKTOpPA JIMHEUHOrO ONEPaTopa.

HUMCTBb HaBbIKH:

v

v

WCIIOIb30BaHUSI METOJIOB aHAJUTUYCCKOH T€OMETPUHM W BEKTOPHOW aiareOphl B CMEKHBIX
TUCIUIUINHAX U (DU3UKE;

UCIIOJIB30BaHUA MCTOA0B JIMHEIHOM aJIF€6pI)I B CMCXHBIX JUCHUIIJIMHAX U (1)I/I3I/IK€.

OO6mue 3a1a4u MOKHO c(hOPMYITHPOBATH TAK:

v

2.

(dhopMUpOBaHHE TIPEJICTABICHUS O MECTE M POJIU MAaTEMaTUKU B COBPEMEHHOW HayKe, TEXHHUKE
Y MPOU3BOJICTBE;

BOCIIMTAHUE MAaTEMATHUYECKON KYJIbTYPHI;

pa3BUTHE JTOTUYECKOTO MBIIICHUS U CIIOCOOHOCTH OMEPUPOBATH C a0CTPAKTHBIMU OOBEKTAMH,
OBJIQJICHUE TEXHUKOM MAaTEMAaTUYECKUX PACCYKICHUM U JOKA3aTEIbCTB;

(hopMHUpOBaHKE MEPBUYHBIX HABBIKOB HAYYHOTO UCCIIEIOBAHUS U CAMOCTOSTEIHLHON padOTHI;
OCBOEHHE JIOTUYECKUX OCHOB KypcCa M MOJrOTOBKA K UX UCMOJIb30BAHUIO MTPU U3YYEHUU JPYTUX
MAaTEMaTUYECKUX, €CTECTBEHHO - HAYYHBIX M CIELUAJIbHbIX JIWCUUIUIMH, a TaK € B

npo¢ecCUOHATLHON 1eATEIbHOCTH.

MECTO YYEBHOW JUCIATIJIMHBLI B CTPYKTYPE OOII BO

Hnoexc oucyunaunvi: 51.0.08

Hucnunnuna «Anredpa U reoMeTpHs» OTHOCUTCS K 0053aTebHON 9acTH pabodero y4eOHOro

rtana o HanpasieHuto 01.03.02 «IIpuknaanas MmaremaTuka 1 HHPOPMATUKAY.

I[J'IH €C YCIICHIHOTO YCBOCHMH:A HCO6XO,Z[I/IMBI MAaTCMAaTUUCCKHUEC 3HAHUA U YMCHHS Ha YPOBHC

cpenHero o0pa3oBaHus, a UMEHHO:

v

Kypc cpenHeit o01ieo0pa3oBaTeabHOM MIKOJIBI «Aredpa U Hauana aHaau3an,



v Kypc cpenHeli 001eo0pa3oBaTenbHoi MKOIb! «I'eoMeTpusy».

BJI&[[GTB HaBBIKaMH pa6OTLI C BCIICCTBCHHBIMHU 4YHCJIaMH, aJII‘e6paI/I‘IeCKI/IMI/I BBIPpAXKCHUAMU.

JucuunimnHa sBiasSeTCs NPEALIECTBYIOMIEN Ui TaKUX JUCHMIUIMH Kak «MaTreMaTUYeCKUid aHaau3»,

((TeopI/IH BEPOATHOCTU U MAaTEMATUUYCCKAA CTaTUCTHUKAY, «Duznka» u T.AO.

3. ®OPMUPYEMBIE KOMIIETEHIMU U IIJIAHUPYEMBIE PE3YJIbTATbI

OBYYEHUA

Osxupaercsi, 4YTO B pPE3yJbTaTe OCBOCHHS AMCUUIUIMHBI CTYIEHT HPUOOPETET CIEIYIONIHe

KOMIICTCHIIUU:

Ob6menpodeccuonanbubie komnerenuu (OIK)

Koa u HauMeHOBaHMe

Koa m HauMeHOBaHHE HHAXKATOPA TOCTUKCHUS

KOMIICTCHIIUH KOMIIeTCHIIUH
OIIK-1  Cnocoben  mpumenars 3-OIIK-1 3HaTh ecTeCTBEHHOHAYYHBIE METOMABI IIO3HAHUS
(byHIaMeHTalIbHbIE 3HAHHA, OKPYXKAOUIETo MUpa, 3HATh (byHAaMeHTaIbHBIN
IIOJIy4YECHHBIE B o0jacT MaTeMaTU4eCcKu# amnmnapar;
MaTEeMaTHYECKHUX u (umn) VY-OIIK-1  ymerb HpUMEHATh €CTECTBEHHOHAyYHblE U
€CTECTBEHHBIX HAYK, U UCIIOJb30BaTh MaTE€MaTHUYE€CKHE METO/Ibl UCCIEIOBAHUS PA3JINYHBIX SBJICHUI,
ux B npodecCuoHaIbHOM = MPOLIECCOB U 33734
NEeATEIIbHOCTU B-OIIK-1 Bnazers HaBbIKAMU HCCIIEJOBAHMS pa3IUYHbIX

SIBJICHUN

u IMponeccoB

C HUCIIOJB30BAHHNECM

C€CTCCTBCHHOHAYYHOT'O U MAaTECMAaTHUYCCKOI'0 Imoaxoaa

Ipodpeccnonanbubie komnerenunu (1K)

B COOTBETCTBHUHU C 33/1a4aMu U 00beKTamMu (00JIacTIMH 3HAHUN) TPO(PECCHOHATILHOMN ACSITEIBHOCTHU

3apaua
npogdeccuoHAIbLHOM
aesteabHoctu (3I11)

O0BeKT WM 00J1aCTh
3HAHUSA

Koa n nHaumeHoBaHue
npogdeccuoHaILHOM
KOMIIeTeHIIH T

Kox u HamMeHOBaHMeE
HHAUKATOPA J10CTHKEHUS
npogeccuoHaILHON
KOMIIETeHIIMH

Tun 3amaun npodeccuoHaIbHOM NI TEIBHOCTH: HAYYHO-HCCJIe10BaATEeIbCKUI

pa3paboTka U MaTeMaTH4ecKoe IK-2 Cnocoben | 3-T1K-2 3HaTh
HCIIOJIb30BaHUE MOJICJINPOBAHUE U TOHUMAaTh, NPUMEHATH COBPEMEHHBII
MaTEMaTHYECKHUX, BBICOKOIIPOM3BOJUTENl U COBEPIICHCTBOBaTh MAaTEMATUUYECKUU ammapar,
MH(OPMALIMOHHBIX U bHbIE BBIYMCIEHUS B COBPEMEHHBIN UCIOJIb3YEMBIi npu
MMUTALMOHHBIX 3aza4ax MEXaHUKH MaTeMaTUYECKUN ONMCAaHUM, pEUICHUH U
MoJielIed MO0  CIUIOIIHOW Cpelbl W ammapar a”Hajn3ze Pa3IMYHBIX
TEMaTHKe bu3uKu BBICOKHX IIPUKJIAIHBIX 3324
BBIITOJIHSIEMBIX IJIOTHOCTEN dHepruu; OcHoeanue: V-IIK-2 HCITOJIb30BaTh
HAay4YHO pa3paboTka [TpodeccronanbHbII COBPEMEHHBIN
HCCIIEIOBATENILCKUX, = IPUKIIATHBIX crangapt «40.011. MaTeMaTHYeCKUi ammapar
OIIBITHO IIPOrPaMMHBIX Cneunanucr o s IIOCTPOEHHUS
KOHCTPYKTOPCKHX KOMIIJIEKCOB; Hay4HO- MaTeMaTHYECKUX MOJEeNei
pabot pa3paboTka UCCJIEOBATEILCKUM M M QJITOPUTMOB PEIICHUs

7




BBICOKOTIPOU3BOIUTE
BHBIX O9BM u
IPOrPaMMHOTO
oOecrieyeHus ISl HUX;
KOMITBIOTEPHOE
COITPOBOXKJICHHE u
obOpaboTka
pe3yJIbTaToB
buznuecKux
IKCIEPUMEHTOB

OIIBITHO-
KOHCTPYKTOPCKUM
pazpaboTkam»

Pa3IMYHBIX  MPUKIATHBIX
3a1a4

B-TIK-2 BJIAJETh
HaBBIKAMH  TPUMCHCHHS
COBPEMEHHOTO
MaTeMaTH4YECKOro

amnmapara Juisi TIOCTPOCHUS
MaTeMaTHYECKUX MOJieaei
pa3IMYHBIX MIPOILIECCOB,
IS 00paboTku
IKCIIEPUMEHTABHBIX,
CTATUCTHYECKHUX u
TEOPETUYECKUX  JIaHHBIX,
JUIsL  pa3pabOTKH  HOBBIX
QITOPUTMOB H  METOJIOB
HCCIIEIOBAHUS 3a1a4
Pa3IMYHBIX TUTIOB




4. CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIHUATLIAHBI*

Buabl yueonoii padorsl

Ne o/ HaumeHoBaHue pa3jena /TeMbl IUCHUNIIHHBI Ne Hepesin e 3:;2’;;:"[ y J1a6. padote . CPC Tekyummii MakcuMAaIbLHbI
CeMHHAPEI KOHTPOJIb 0as
64 64 88 (popma)* (em. . 5.3)
Cemectp 1
Paszgen 1.
1.1. OCHOBBI JIMHEHHOU aIreOpbl 1-5 10 10 14 3, KP 10
1.2 BekropHas anreopa 6-8 6 6 6 13 10
Py6e:xHbIl KOHTPOJIb 8 KP 10
Paznen 2.
2.1  AHANMTHYECKas FEOMETPHSL 9-16 16 16 24 I3 10
PyGe:xHbIl KOHTPOJIb 16 KP 10
IIpomeskyToUHAS aTTeCTALNA 3auer - 45
ITocemaemoctn 5
Hroro: 32 32 44 100
Cemectp 2
Pazpnen 3.
3.1 JIuHeiiHble NPOCTPAaHCTBA U MOANPOCTPAHCTBA. EBKINIOBBI 1-4 14 14 11 13, KP 15
MPOCTPAHCTBA
3.2 JIuHeliHbIE ¥ CaMOCOTIPSKEHHBIE OIIEPATOPHI 5-8 8 8 11 a3 10
Py0e:xHbIl KOHTPOJIb 8 CP 5
Pazneu 4.
4.1 OproroHanbHble MaTPULIBI U ONIEPATOPEI 9-12 4 4 11 13, KP 10
4.2 Ksanparuansie hopMsI 13-16 6 6 11 13
Py0e:kHblii KOHTPOJIb 16 CP
Ipome:kyToUYHasi aTTeCTALUSA IK3aMeH 36 45
IMocemaemoctn 5
Hroro: 32 32 44 36 100

*CokpauleHHe HAaHMEHOBaHMIT (POPM TeKylIero, pyoe;kHOro ¥ NpoOMeKyTOYHOT0 KOHTPOJIS:

JI3 — nomaiiHee 3aqaHue
KP — konTpOabHas padora, CP — camocrostensHas paborta




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE IO pa3jaejiaM (TeMaMm)

JlekunoHHBIN Kypc

HaumenoBanme pa3jaesna
/TeMbI JUCIHILIHHDI

Conep:xkanue

1 cemecTp

Pazpen 1.

11

OcHOBBI TMHEWHON anreOpsl

Marpuiibl, OCHOBHbIEC IOHSATHS W BUABI MaTpull. [lelicTBus Hax
MaTpullaMd — JIMHEHHbIC: CIIOKEeHHE (BBIUMTAHME) MAaTpHIL,
YMHOKCHME MaTpULbl HAa CKaJsIp; HEJIMHEWHBIC: YMHOXEHUE
MaTpull, TPAaHCIIOHUPOBAHUE MATPHIL, HAXOXJIEHHE OOpaTHOMN
MaTpHULIBL. CaoiicTBa onepanuin HaJ MaTpULIAMU.
DOKBHUBAJICHTHbIE MAaTpHIIbl, 3JEMEHTapHble IpeoOpa3oBaHUs
HaJl MaTpuliaMu. MaTpu4HbId MHOTOYJIEH.

Onpenenurens MaTpULbl, OCHOBHBIE IOHATHS M CBOWCTBA
onpezaenutens. MUHOp 31€eMEHTa MaTpULbl U alredpandyeckoe
JIOTIONIHEHHE ~ 3JeMeHTOB  Marpuubl. Teopema Jlamnaca,
ciencTBus. MeTo1bl HaX0XKACHUS ONPEACITUTEII.
OnpezneneHue 0oOpaTHOM MaTpUIbl AT JaHHOM MaTpUIEH.
Kpurepuit 00paTUMOCTH MaTpHULIBL. Teopema 0
€IMHCTBEHHOCTH  CYIIECTBOBaHMUSA  OOpPaTHOM  MaTpUIBL
CpoiictBa oOpaTHOW MaTpuibl. MeTOABl  HAXOXICHUS
00paTHOW MaTpHIIbI.

Paur wmarpunel. CBoiicTBa paHra Marpunbl. MeTozsl
BBIYMCIICHHS PaHIa MaTPHULBI.

CucreMbl JHMHEWHBIX YPAaBHEHHMM U OCHOBHBIE IIOHSTHSL.
Kpurepnii coBmectHoctu: Teopema Kponekepa — Kamenu.
PaBHOCHIIBHBIE CUCTEMBI YPABHEHUM.

Onucanne MHOXKECTBA PpEHIEHMH COBMECTHOM  CHUCTEMBI
ypaBHeHui. Meton I'aycca. Teopema Kpamepa. MatpuuHnsblit
METOJI pELICHUS CUCTEMBI JINHEUHBIX YPAaBHEHUM.

OnHopoiHbIE CUCTEMBI JIMHENHBIX YpaBHEHUM.
dyHaaMeHTaabHas CUCTEMa pEelIeHMd U ee cBoiicTBa. CBs3b
MEXy PELICHUSMH AaCCOLMHMPOBAHHBIX CHCTEM YpPaBHEHMM.
CtpyKTypa 0011ero peneHusi He0IHOPOTHON CHUCTEMBI.

1.2

Bekropnas anrebpa

BekTopsb! 1 NMHENHBIE onepanny Haj HUMU. KoJmmmHeapHOCTS 1
KOMILUIAHApHOCTb BEKTOpOB. IIpoekuus Bekropa Ha OCH
CBOIiCTBa poekuuil. JInHeiHas 3aBUCUMOCTh CUCTEM BEKTOPOH
Onucanue 6a3MCOB IUIOCKOCTU W IMpocTpaHcTBa. KoopauHaty
BEKTOPOB B 0a3uce Ha IJIOCKOCTH M B MpocTpaHcTBe. JlelcTBuy]
HaJ  BEKTOpaMH, 3aJaHHBIMH CBOMMH  KOOpJAMHATaMy
Hampasnsrompe KOCMHYCBI BEKTOpa M UX cBoWcTBa. Kpurepui
KOJUIMHEAPHOCTU Y KOMIUIAHAPHOCTU BEKTOPOB B KOOPAMHATAX.
[exaproBa cucreMa KOOpPJIMHAT. [TpeobpazoBanu
IIPSAMOYTOJIBHBIX KOOpauHAT. IlonsgpHas cucrema KOOpAUHAT H
MI0CKOCTH. CBSI3p JI€KAPTOBBIX KOOPAWUHAT C MOJISIPHBIMU
[Mwmuapudeckas u chepuyeckas CHCTEMbI KOOPAMHAT.
CxkanspHoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHHS BEKTOPOB,
UX CBOMCTBA M I'€OMETPUUYECKUHN CMBICI. /[BOMHOE BEKTOPHOE
IIPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA.




Pazgea 2.

2.1

AHanutHyeckas TeoOMETpUA

Ilonsatne nuHmMi U noBepxHocTed. IIpsMas Ha IIIOCKOCTH.
Paznuunble popMbl 3anucu ypaBHEHUH NPSAMON Ha IIOCKOCTH.
B3aumHoe pacriosnoxeHne npsiMbIX Ha MJI0CKOCTH.

KpuBsle Broporo nopsjka: 3JuIMIic, runepoomna u napadosna, ux
F€OMETPUUYECKUE CBOMCTBA, YpPAaBHEHUS U  IOCTPOCHHE.
[TpuBenenue oOIEro ypaBHEHUS KPUBOHW K KaHOHUYECKOMY
Buny. [loctpoenue kpuBoi.

[Tnockocts B mpocTpaHncTBe. Pasnuunble ¢GopMmbl 3anucu
yYpaBHEHUS IUIOCKOCTH. B3auMHOE pacronoKeHue mIoCKOCTEM.
IIpsimast nuHUA B nOpocTpaHcTBE. PasnuuHbple ypaBHEHUs
npsAMoON. B3auMmMHOE  paclojoXeHHe JBYX IpsAMBIX B
IPOCTpPaHCTBE.  B3aumMHOe  pacnosnokeHue  HOpsIMOM U
IIJIOCKOCTH.

[ToBepxHOCTH BTOPOIO MOPAJKA, UX KAHOHUYECKUE YPABHECHHUS.
HccenenoBanue noBepxHOCTER MeTonoM cedeHuil. [loctpoenue
IIOBEPXHOCTEN BTOPOTO MOPsIIKA.

2 ceMmecTp

Pazgen 3

3.1

JIuneliHble TpPOCTpaHCTBA U
MOANPOCTPAHCTBA.
EBKIMI0BBI IpOCTpaHCTBA

[ToHATHE M mpUMeEpbl JTUHEWHBIX MPOCTPAHCTB. AKCHOMATHKA
JIMHEMHOTO  MpocTpaHcTBa.  JIMHEWHO ~ 3aBUCUMBIE U
HE3aBUCHMBbIE CHUCTEMbI BEKTOPOB. DKBUBAJIEHTHBIC CHUCTEMBbI
BEKTOPOB. basuc u  pa3MepHOCTP  NPOCTpPaAHCTBA.
KoneuHomepHble JnuHeWHble MpocTpaHcTBa. CBSA3b MEXAY
O0asucamu  JUHEHHOro  mpocTtpaHcTBa.  IIpeoOpazoBanue
KOOpJIMHAT BEKTOpa MpH nepexojie oT 0asuca k 0asucy.
[TonsTue u npumepsl noanpocrpancTs. Cymma u nepecedyeHne
noanpocTpaHcTB. JIMHelHble O0OJOYKM M MX Pa3MEpHOCTb.
Pa3nojkeHne npocTpaHcTBa B IPSIMYIO CYMMY MOJANIPOCTPAHCTB.
IIpsiMoe nornonHeHue.

Omnpenenenus: €BKJIWJIOBA MPOCTPAHCTBA; JJIUHBI BEKTODA,
yria Mexay Bekropamu. HepaBenctso Komm - ByHsikoBckoro.
HepaBenctBo TpeyronmpHuka. OOmmid BUI  CKAJISIPHOTO
IIPOU3BEICHUS B KOHEYHOMEPHOM IIPOCTPAHCTBE.
OprtoHopMupoBaHHbIil  6a3uc. Marpuna ['pama. Ilpouecc
oproroHamm3auun  I'pama — IlImmara.  OproronansHoe
JIOTIOJTHEHHE.

3.2

JInnevinbie "
CaMOCOIIPSKEHHBIE
OnepaTopsl

Onpenenenue M OpUMEpPBl  JUHEHHOrO  ONEpaTopa.
H3omopdusm nuHelHbIX mnpocTtpaHcTB. OOpa3 u  s1po
JUHENHOro omeparopa. Marpuna JIMHEHHOrOo oneparopa B
JTaHHOM Oasuce. BripaxxeHne KoopauHAT BEKTOpa-o0pas3a yepes
KOOPJIMHATBI BEeKTOpa-mpoodpasa. CBA3b MeX1y KBaJpaTHBIMU
MaTpullaMd U JIMHEHHBIMM orneparopamu. [lefictBus ¢
JUHEWHBIMU OllepaTopaMH, HX cBoicTBa. I[IpeoOpa3zoBaHue
MaTpHULIbl Oleparopa IpH Mepexofe OT OJHoro Oasuca K
JIpyromy.

XapakTepUCTUYECKU M MHUHUMAJIbHBIA ~ MHOTOWJICHBI.
CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHMS JIMHEHHOTO
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omeparopa, MX cBoMcTBa. JIMHEWHBIE oOmepaTopbl MNPOCTOU
CTPYKTYPEL.
ConpsokeHHbIE W CaMOCOIPsDKEHHBIE — OMepaTophl B
€BKJIUJIOBOM MpOocTpaHcTBe. CaMOCONPSIKEHHBIE ONEepaTOphl U
ux w™arpuibl. CoOCTBEHHBIE BEKTOpa CaMOCOIPSKEHHOTO
orepaTopa.

Paznen 4.

OpToroHanbHble MATPULBI U

OproroHanbHble MaTpUIBl U UX cBoicTBa. OpTOrOHAIBbHBIC
OIIepaTopBI. Martpuna nepexoza oT OJTHOTO

4.1
OTepaTopsl OpTOHOpMHpOBaHHOro 0Oazuca Kk Apyromy. IlpuBeaenue

CUMMETPUYECKON MATPHIIBI K JUATOHATLHOMY BUJTY.
KBanparuunas ¢opma. IlpuBenenue kBagpatuyHoil Gopmbl K
KaHOHUYEeCKOMY Buay MeronoMm Jlarpamka u SkxoOu. 3akoH
WHEPLMH  KBAJIPAaTUYHbBIX opm. Kpurepuit CunbBectpa

4.2 KBanpatuansie hopmbl P P Gop puep o p
MIOJIOKUTEITPHON  OTPEICIICHHOCTH  KBAJIPATHYHON  (POPMBI.
[IpuBenenue KBagpaTU4HOW (HOPMBI K KAHOHUYECKOMY BUIY
OpPTOTrOHAJILHBIM NPEO0OPA30BAHUEM.

IIpakTnyeckue/ceMUHAPCKUE 3aHATHUS
1 cemecTp
Ne . 113
TemaTuKa NPaKTHYECKUX 3aAHATHI AyIuTOpHBIE 32 IaHUS

HeJleJu (4yacoB)

. Pemennie 3amau W3  3a/laYHUKOB,

1 Matpuiiel 1 1eHCTBUS HaJl HUMH 2

YKa3aHHBIX B CITUCKE JTUTEPATYPHI

2 Onpenenuteny, METOJIbl BBIYUCICHHS 9 Pemenne 3amau W3  3a/JaYHHKOB,
onpeeTuTenei YKa3aHHBIX B CITUCKE JTUTEPATYPHI

3 OOpatHass MaTpula HW METOABl e€ 9 Pemenne 3amau W3  3aJlaYHHKOB,
OTBICKAHUS YKa3aHHBIX B CITUCKE JTUTEPATYPHI

Pemienne 3amau w3  3a1aYHHKOB

4 CJIAY. Merons! pemienus CJIAY 2 8 A ’

YKa3aHHBIX B CITUCKE JIUTEPATYyPhl

5) KP Ne 1. «OcHOBBI THHEITHON anredopbi» 2 PasngaTounsblil maTepuain
Bektopa u omepauuu Haag HUMH.

6 JImHeiinas 3aBUCUMOCTh Hu 5 Pemenne 3agauy w3  3aJaYHHUKOB,
HE3aBHCHUMOCTh BEKTOPOB YKa3aHHBIX B CITUCKE JUTEPATYypPhl
JlexkapToBass W TIONApHAs CHCTEMBI

Pemenne 3amau W3  3aJlaYHHKOB,

7 koopauHat. [IpeoOpazoBaHue cucrem 2

YKa3aHHBIX B CITUCKE JTUTEPATYPHI
KOOpJIMHAT.

8 CkansipHoe, BEKTOPHOE M CMEIIaHHOE 9 Pemenne 3amau W3  3a/JaYHHKOB,
MIPOM3BEJICHNE BEKTOPOB YKa3aHHBIX B CITUCKE JTUTEPATYPHI

9 KP Ne 2 «BekropHast anredpa» 2 Pa3naTounblil MaTepuan

Pemienne 3amay w3  3ala4HUKOB

10 [Tpsimast Ha IOCKOCTH 2 8 A ’

YKa3aHHBIX B CITUCKE JIUTEPATYPhI
Pemienne 3amay w3  3ala4HUKOB
11 ITnockocTh 2 I a ’
YKa3aHHBIX B CITUCKE JIUTEPATYPhI
Pemenne 3amau W3  3a/laYHUKOB
12 [Tpsimast TUHUS B IPOCTPAHCTBE 2 A A ’
YKa3aHHBIX B CITUCKE JTUTEPATYPHI
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Pemrenne 3amad W3 3aJa4HHMKOB
13 [Tpsimast ¥ IIOCKOCTH 2 8 A ’
YKa3aHHBIX B CITUCKE JIUTEPATYPhI
14 KBII 9 Pemenne 3amau W3  3a/JaYHUKOB,
YKa3aHHBIX B CITUCKE JTUTEPATYPhI
Pemenne 3amau  u3  3alaYHUKOB
15 [1BII 2 ’
YKa3aHHBIX B CITUCKE JTUTEPATYPhI
16 KP Ne 3 «IIpsmas u utockocts. KBIT» 2 PazngaTounsrii MmaTepuan
2 cemecTp
Ne . 3
TemaTuka NPaKTHYECKUX 3aAHATHIA AyIuTOpHbIE 3a1aHUS
Heaeau (uyacoB)
JIuneininple npocrpaHcTBa. basuc u
pa3MepHOCTh JMHEHHOTO
Pemenune 3amady  u3  3a/1aYHUKOB,
1-2 IIPOCTPAHCTBA. [Ipeobpas3oBanue 4
YKa3aHHBIX B CITUCKE JIUTEPATYPhI
KOOpJIWHAT BEKTOpa TMpU  3aMeHe
Oasmca.
Jluneitnpie nmoanpoctpancTea. Cymma u
. Pemenune 3amady  wu3  3a/1a4HUKOB,
3-4 nepeceycHue JTUHEHHBIX 4
YKa3aHHBIX B CITUCKE JIUTEPATYPHI
noanpoctpancts. [Ipsamas cymma.
56 EBknunoBo mpoctpanctBo. I[Iporecc 4 Pemenne 3amay U3  3a1aYHUKOB,
OpPTOTOHAIIN3AIAN YKa3aHHBIX B CITUCKE JIUTEPATYPHI
KP Ne 1. «JIuHeliHble M €BKIIHIOBEI o
7 2 PazpgaTounslit maTepuan
IIPOCTPAHCTBAY
JInHenHbI oreparop. Marpuna
. . Pemenune 3amady  wu3  3a/1a4YHUKOB,
8 nTuHEHOTO omeparopa. JledcTBus ¢ 2
. YKa3aHHBIX B CITUCKE JIUTEPATYPHI
JTUHEIHBIMU OTIepaTOpPaMH.
CoOcTBeHHbBIE 3HAYCHUS "
. Pemenne 3agau w3  3aJaYHHKOB,
9 COOCTBEHHBIE  BEKTOpa  JIMHEHHOTO 2
YKa3aHHBIX B CITUCKE JTUTEPATypPhl
oreparopa
10 ConpspKkeHHBI ¥ CaMOCOTPSKEHHBIIN 5 Pemenne 3amady  u3  3a/la4yHUKOB,
orepaTop YKa3aHHBIX B CITUCKE JIUTEPATYPhI
KP Ne 2 «JIuHelHbIN, CONpsKEHHBIN .
11 2 PazngaTounslii maTepuan
orepaTop»
12 OpTtoroHaibHBIE MaTpPHIIBI " 5 Pemenuwe 3amad  ©3  3a/[aYHUKOB,
orepaTopsl YKa3aHHBIX B CITUCKE JIUTEPATypPhl
13 CP Nel «OproroHajibHble MaTPHIIb» 2 Pa3narounsblii Mmatepuan
14-15 [IpuBenenue kBagpaTUYHONW (QOPMBI K 4 Pemenune 3amady  u3  3a/laYHUKOB,
KaHOHUYECKOMY BHJTY YKa3aHHBIX B CITUCKE JIUTEPATYPHI
16 Wrorosast koHTpopHAs paboTa 2 PazngaTounsrit maTepuan

4.3. IlepeyeHpb y4eOHO-METOANYECKOT0 00ecnedeHHs JJIsl CAMOCTOATEIbHOM padoThI CTYAeHTOB

1. KanarnukoB A.H., Kpumenko A.Il. Ananutudeckas reomeTpus. Y4ueOHuK g By30B. M., MI'TY,
2004 T.

2. KanataukoB A.H., Kpumenko A.Il. JIuneitnas anrebpa. YueOnuk mis By308. M., MI'TY 2004 r.

3. TIucemennsrit JI.T. Koncnekt nekmuii mo Beiciieit Matematuke. M: Aiipuc-IIpecc, cepust Briciiee

obpaszosanue 2008 r.
13




CamocrosiTenpHas paboTa BKIFOYAET B ceOs:

v' paboTy ¢ JEKIUMOHHBIM MAaTEPUAIIOM, HOUCK U 0030p JHMTEPATYPhl U DIIEKTPOHHBIX HCTOYHUKOB
uH(bOpMAaIMY TI0 MHIAMBUAYAIBHO 33JaHHOH MpodiiemMe Kypca;

BBINOJIHEHUE IOMAIIHUX 3aJIaHHIA;

OTIEPEIKAIOIIYIO CAMOCTOSITEIILHYIO PadOTYy;

W3YYCHHE TEM, BHIHECEHHBIX Ha CAMOCTOSITEIILHYIO TPOPabOTKY;

MMOATOTOBKY K CCMHUHAPCKUM 3aHATUAM;

MOJITOTOBKY K KOHTPOJIBHOM paboTe U 9K3aMeHY;

BBIITOJITHCHHE PACUCTHBIX pa60T;

AN N N N N

Y4acTUuC B HAYUYHBIX CTYACHYCCKUX KOH(i)CpCHIII/IﬂX, CCMHUHapax v oJimMiuraaax.

5.  OLEHOYHBIE CPEJACTBA JUIS  TEKYIIETO  KOHTPO.JIS
YCNEBAEMOCTH, MPOMEKYTOYHON ATTECTALMM MO UTOTAM OCBOEHMS
TV CHUTINHBI

@DOH/ OLIEHOYHBIX CPEACTB MO AUCLUILUIMHE 00eCeyrBaeT MPOBEPKY OCBOEHUS IIIIAHUPYEMbIX
pe3ysbTaToB 00yueHUs: (KOMIETEHUMH U MX WHAUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYLIETO,

pyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUIHHE.

5.1. ITacnopT (poHAA OLEHOYHBIX CPEACTB MO JUCHHUIINHE

CBs3b MCKIAY (I)OpMI/IpyeMBIMI/I KOMIICTCHIUAMUA U (I)OpMaMI/I KOHTPOJII UX OCBOCHU: IMPEACTABJICHA B

cienyromiei Tabmuie:
Texkymmu
Paznen TeMbl 3aHATHI Komnerenuus HNHaukaTopbl 0CBOCHUS KOHTPO.Ib,
HeaeJ s
Cemectp 1
N OIlK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1
Pasnen OCHOBBI IMHEWHOU anTreOphI K-2 3-T1K-2; V-ITK-2; B-TTK-2 I3, KP 1-5
1 OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1
Bekrophas anredpa K-2 3-TIK-2: V-IK-2; B-TIK-2 13 6-8
PV6 . OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 KP 8
YOCKHBIH KOHTPOL . 5 3-TIK-2; V-ITK-2; B-TTK-2
Paznen OIIK-1 3-0OIIK-1; Y-OIIK-1; B-OIIK-1
p AHanuTudeckas FeoMeTpHs K-2 3-T1K-2; V-TIK-2; B-IIK-2 13 9-16
PV6 . OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 KP 16
YOCKHBIL KOHTPOIL pe0 3-TK-2; V-TTK-2; B-TIK-2
n OIIK-1 3-OIK-1; V-OIIK-1; B-OITK-1 3
POMEKYTOUHAS ATTECTAUMS [r- 3-TIK-2; V-ITK-2; B-TIK-2 ayver
Cemectp 2
Pasen E:Heﬂfg’leanfofpamma 1 onk-1 3-OTK-1: V-ONK-1: B-OMK-1 113y ) 4
3 ATPOCIPAHCTEA. TIK-2 3-TIK-2; V-TTK-2; B-TTK-2 =
EBKIMIOBBI IPOCTPaHCTBA




HaHHeHHHem " onk-1 3-OTK-1; V-OIIK-1; B-OMK-1 1 < o
CaMOCOIPSKECHHbIE [K-2 3-T1K-2; V-TTK-2; B-TIK-2 )|
OIIePaTOPHI
PVGeskHbIi OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 CP 8
YOCHHBIM KOHTPOTE rpe.p 3-TIK-2; V-TIK-2; B-TIK-2
Optoronanbusie Matpuibsl 1 OITK-1 3-OIl1K-1; Y-OIIK-1; B-OIIK-1 T3, KP 9-12
Paszmen | omepartopsl T1IK-2 3-T1K-2; V-IIK-2; B-IIK-2 ’
4 OIIK-1 3-0OIIK-1; Y-OIIK-1; B-OIIK-1
KBagpatuunsie popmbl K-2 3-TIK-2; V-TIK-2; B-IIK-2 A3 13-16
PVG .« OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 CP 16
yOemuplii KOHTpOIL - 3-TIK-2; V-ITK-2: B-TIK-2
H OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 9
POMEKYTOUHAS ATTECTANMS - 3-T1K-2; V-TIK-2; B-IIK-2 K3aMeH

5.2. IlpuMepHbIe KOHTPOJIbHBbIE 3aJaHHsI MJIH HHbIe MaTepHaJbl, HEOOXOAMMBbIE sl OLEHKH
3HAHMH, YyMeHMii, HaBBIKOB (WJM) ONbITA [JAeATEIbHOCTH, XapPaKTepU3yIOlIUe 3Tambl

(l)OpMI/IpOBaHI/IH KOMIIeTEHIIMH B Impouecce OCBOCHUs 06pa30BaTeJ’[bH0ﬁ MporpaMmal

OI_IGHKa yYCIEBAaCMOCTH CTYACHTOB OCYHICCTBJIACTCS 110 PE3YyJIbTATaAM:

° CaMOCTOSTEILHOTO BRIIIOJIHCHHUS TOMAITHUX 33 TaHUM;

° AKTHBHOM pa0OThI HA JICKIUAX U TPAKTUUECKUX 3aHATHUSX;

° pelIeHHs 33124 Ha MPAKTUYECKUX 3aHATHSIX;

° BBITIOJTHEHHS] KOHTPOJILHBIX padoT;

. BhIIOJIHEHUS PP;

° CZlayM 3a4eTa B IEPBOM CEMECTPE U CAAYU DK3aMEHa BO BTOPOM CEMECTPE.

@OpMBI KOHTPOJIS.
Texywuti koHmpoib B OCHOBHOM MPOBOAUTCS B hopMme:

1) ompoca cTyJCHTOB Ha Ka)XOM MTPAKTHYECKOM 3aHATHH;
2) TPOBEPKH JOMAITHHUX 33JaHUH.

Pybesxcnbiti konmpons peanonaraeT NpoBepKy:
1) ayauTOPHBIX KOHTPOJBHBIX W CAMOCTOSTEIBHBIX PadoT;

2) pacyueTHBIX padorT.

Hmoeoswiti konmpons TpoBOAUTCS Ha 3au€Te B (QopMe 3allluThl JECATH 33Jad U3 3a4ETHOMN
KapTOUYKH B [IEPBOM CEMECTPE U Ha dK3aMeHe B (popMe OTBETa Ha HK3aMEHAIIMOHHBIN OUIIeT.
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5.2.1. KoHTpO0/1bHO-0LIEHOYHbIE MaTepPUAJIbI /ISl IPOBeAeHUs PYy0e;KHOI0 KOHTPOJIs

1 cemecTp
IIprMepHBIH BAPUAHT KOHTPOJIbHOI padoTsl Nel mo Teme

«OCHOBBI JIMHEITHOI aJredpbD»

1. Pemmuts MatpuuHOe ypaBHeHue (1 Oamn):

1 2 -3 1 -3 0
3 2 —-4|-X=|10 2 7
2 -1 0 10 7 8

2. HaiiT panr MaTpuIibl METOJJOM OKaMMIISIOIIUX MUHOPOB (1 6armn):
1 -2 1 -1 1
2 1 -1 2 -3
3 -2 -1 1 -2
2 -5 1 -2 2
3. HccnenoBarh COBMECTHOCTh M HaiiTH obO1iee pemeHue(1 6amn):
2X, — X, + X3 — X, =3,
4X, —2X, —2X5 +3X, =2,
2X, — X, +5%X, —6X, =7,
2X, — X, —3X; +4x, =-1.
4. Jloxazatb, uto CJIAY coBmectHa. Petuts CJIAY (2 Gamna):
2X, + 2%, =X, + X, =4,
4X, +3X, — X, +2X, =6,
8%, +5X, —3x;, +4x, =12,
3X, +3X, —2X, +2X, =6.

IIpumepHbIii BADHAHT KOHTPOJILHON padoThl Ne2 1o teme
«BekTopHas ajaredpa».

1. (0,5 6anna) B mapamnenorpamme ABCD: O — Touka nepecedenus nuaronanei. Haiitu x, ecnm
1) AB = x-CD; 2) AC = x-AO; 3) OB=x-BD; 4) OC = x-CD.
2. (0,5 6ama) Pa3noxuTs BekTop ¢ ={9; 4} Mo BeKTOpaM aub ,ecmm a=(L2) ub=2i-3j.

3. (1 6amn) Haiitu BexTOp a,sﬁaﬁ, ytro d La;d Lb,rme a=(2;3;-1), b=(1;—-2;3) u
d-(2i—j+k)=-6.
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4. (1 6amr) Haiiti morma/s mapaieaorpaMma, TIOCTPOEHHOTO Ha BEKTOpax a=3p+q ¥ b= p—2q,

rae |pl=4,19 =1 (p,q)=—.

p|=4.ld=1 (p.a)=7

5. (2 6anna) Jlana nupamuna ¢ BepmuHamu A1 (7; 25 4),A2 (7; -1; -2 ), A3 (35 35 1), A4 (-4; 2; 1).
Haiitu: a) yron mexnay pedpamu A14.u A1A4 ; 6) 00beM NUPaMUIbI; B) JTUHY BBICOTHI, OITYIIEHHON Ha
rpaHb AlAzAg.

IIpuMepHbIH BApUAHT KOHTPOJILHOH padoThl Ne3 o Teme
«IIpsamasn 1 miaockocrs. KBID»

1. (0,5 6amna) Haiitu paccrosinue ot Touku Mo(-12, 7, -1) 10 mi1ockocTy, mpoxosiieit yepes Tpu
touku M;(-3, 4, -7), M>(1, 5, -4), M3(-5, -2, 0).
2. (0,5 6amna) Hatiti yron mexay riockoctssMu X -3y +z-1=0,x+z-1=0.
X—=3y+2z+2=0
X+3y+z+14=0
4. (0,5 6amna) CocTaBUTh ypaBHEHHU MPSIMOU, mpoxosiieit uepe3 Touky M(1, 0, -3)
napajuielIbHO OTPE3KY, COSTUHsIomeMy ToUku A(3, 3, -2) u B(-1, 3, 2).
5. (0,5 6anmna) YCcTaHOBUTH B3aMMHOE PACIIONIOKEHNE IPSIMOM U TNIOCKOCTHU:
X=2-4t,
y=t, ux—-6y+z-10=0; ecnu npecekarTcs, TO HAUTU TOUKY [IEPECEUCHUs U Yo,
z=-3+2t

3. (0,5 6amna) Hanucath KaHOHUYECKOE YpaBHEHUE PSIMOM, €CIIn {

€CJIM NapajuiesibHbl, TO PACCTOSHUE MEXIY HUMHU.
6. (1 6ann) Haiftu Touky M ! CUMMETPUYHYIO TOUKE M OTHOCUTENBHO INIOCKOCTH, €CIIN
M(@0,1), 4x+6y+4z—-25=0.
7. (1 6ann) YcranoButs Tun KBII, 3anucaTs Bce €€ CBOCTBA U TOCTPOUTH:
4x* +3y* —8x+12y—-32=0

8. (0,5 6anna) IMocrpouts IIBI1, orpannuennyio kpuBbiMu, 9x° —16y* =25 z=3, z=0.

Bce pacuernbie pabotbl, kpome PPNel (PPNel pasmaTounslii MaTepuas, CIOpPOCHUTb Yy
npernoJjiaBaTensi) HaxoaaTcd B ydeOHoM nocobun: IIpakTMKYM M MHAMBUAYaJIbHbIE 3aJaHUS 10
aqredpe W aHaJIUTH4YecKOW reomerpum, u3a-Bo Jlanwb. Pacuernas pabGora Ne 2(ctp.28), PP
Ne3(ctp.68, 91, 118).

PP Oynyr mpoBepeHbl mpenojaBaTeieM, €ClIM ayIUTOpHbIE KOHTPOJbHbIE padota mo [IM
CTYZI€HTOM BBINOJIHEHBI IPaBUIBLHO Ha 60%.

IIpumepnslii Bapuant PP Nel

1. Jlnst nanHOTO OnpezenuTeNns A HaWTH MUHOPBI M aNre0panvecKe JOIONHCHNUS JIIEMEHTOB &;,, 8y -

BbIYHCIUTH ONPEAETUTENb A : @) PaslioKKB €ro M0 IEMEHTaM | -if CTPOKH; 0) Pa3IoKUB ero Mo
3JIEMEHTAM | -T'O CTOJIOIA; B) MOJYYHB MIPEABAPUTEIBHO HYJIU B | -if CTPOKE.

17



11 -2 0
3 6 -2 5
1 0 6 4]
2 3 5 -
i=4,j=1

2. Jlans! 1ee matpunsl A u B . Haittma) AB;6) B A;8) At;r) AA™*; 1) ATA.

2 -1 3 2 -1 -2
21 A= 8 -7 -6|,B=|3 -5 4
-3 4 2 1 2 1

3. [IpoBepuTH COBMECTHOCTh CUCTEMBI YPABHEHUH U B CITydae COBMECTHOCTH PEIIUTH €€: a) IO
dopmynam Kpamepa; 6) ¢ momoIbpro oOpaTHO MaTpUIlbl (MATPUYHBIM METOJIOM); B) MeToAoM [ aycca.

2X + X, +3X%3 =7,
3.1 42X +3X, + %3 =1,
3%, +2X, + X3 = 6.
4. ITpoBepUTh COBMECTHOCTH CUCTEMBI YPAaBHEHHI U B CIIy4ae COBMECTHOCTH PEIIUTH €e: a) 10
dopmynam Kpamepa; 6) ¢ momoIipro o0paTHO MaTpuIlsl (MATpUYHBIM cIocoO0oM); B) MeToioM ["aycca.

4.1 < 2%, +4x, —5%; =11,

5. PeminTh OHOPOIHYIO CUCTEMY JIMHEWHBIX alre0pandeckux ypaBHEHU.

X+ X, + X3 =0,
9.1 ¢ 2x% —3X, +4X; =0,
4x, —11x, +10x; = 0.

6. [TocTpouts (hyHIAMEHTATBHYIO CUCTEMY PEIICHUH 1 001Iee pelICHHe OJTHOPOIHON CHCTEMBI
anredpanvdeckux ypaBHEHUH.

2%, —3X, + X3 —5%, =0
6.1 {—Xx —X, +6x3—11x, =0
3% —3X3+2%, =0

5.2.2. KOHTPOJIbHO-0LIEeHOYHbI€ MATEPHAJIbI VIS IPOBEACHUSA 3a4éTa

a) IpUMeEpPHbIE BONPOCHI K 3a4eTy:

e Uro Takoe onpenenurens? [Ipu kakux npeodpazoBaHUSX BETUUMHA OMPEICIUTENSI HE MEHSIETCS

e B kakux ciydasx onpeaesuTelb paBeH Hylto? YTo cieyeT U3 paBeHCTBA ONPEISIINTENs Hy0?

e JlaiiTe ompeleNeHHe MHHOpPa M ajareOpanyvyeckoro JOMOJHEHHUS »JIIEMEHTa ONpeleTuTeNs.
Chopmynupyiite mpaBuiio BEIYUCICHUS OMPEIEIUTENS.
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Kak ocymiecTBist0TCS JIMHENHHBIE ONIEpalluy HaJl MaTpULiaMu?

Kak nepemHosatorcs qse marpuipl? CBoicTBa IPOU3BENECHUS MATPHULL.

KaxkoBa cxema HaxoxaeHus1 00paTHON MaTpPUIIBI?

JlaiiTe ompenenieHus] PEIICHUS CUCTEMbl JIMHCHHBIX alreOpandeckux ypaBHeHHi. Pacmmdpyiite
MOHSATHUS «COBMECTHAs», KHECOBMECTHAS», «ONPEACIEHHASN», «HEONPEAEIEHHAN» CUCTEMBI.
Hanummre hopmynst Kpamepa. B kakom cirydae OHE IPUMEHUMBI?

UYro Ha3biBaeTcsa panrom marpuipl? Kak on Haxoaurtes?

Chopmymupyiite Teopemy Kponekepa — Kanemu.

[Ipn kakux yCIOBHSIX CHUCTeMa JIMHEWHBIX anreOpanvyeckux ypaBHEHUN HMMEET MHOMXECTBO
pewennii? Korjga oHa uMeeT eIMHCTBEHHOE peIICeHUE?

Onummre metof ['aycca pelieHus: CUCTEM JTMHENHBIX YpaBHEHUH.

Kaxkue HensBecTHbBIE HA3bIBAIOTCS CBOOOHBIMU, a KaKe 0a3MCHBIMU?

Kakue 0co6eHHOCTH pelieHus] OJHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandyeckux ypaBHEHHH Bbl
3Haere?

Kak crpoutcs pynnamenrtanpHas cucreMa perieHuii?

Kak BpInonHsIOTCS TUHEHHBIE Onepaliy HaJl BekTopaMu? KakoBbl CBOMCTBA 3TUX Olleparuii?
Kakue BexkTopa Ha3pIBatOTCs JIMHEHHO 3aBUCUMBIMH, a KaKW€ JIMHEWHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 006pa3yroT 6a3uc Ha IIOCKOCTH U B IIPOCTpaHCTBE?

Yro Takoe opTOroHajIbHask MPOEKLIMsI BEKTOpa Ha MPsIMYI0, HA OCh, HA 33/1aHHOE HalpaBJeHue?
Cdopmynupyiite TeopeMy 0 MPOEKIMU BEKTOpa Ha 3a/laHHOE HAIIPaBJICHUE U YKa)KUTE CBOMCTBA
OpPTOTOHAJILHOM MPOEKIIMU BEKTOPA Ha OCbh.

Kakoii 6a3uc Ha3bpIBatOT 1€KapTOBBIM?

Yro Takoe KOOpaAuHaThI BEKTOpa?

Uto Ha3pIBaeTCs CKaISIPHBIM TIpou3BeqeHrneM BekTopoB? KakoBwl ero cBoictsa? s perneHus
KaKMX 33/1a4 ¥ KaK OHO MOXKET OBbITh UCIOJIb30BaHO?

Uto Ha3pIBaeTCsl BEKTOPHBIM TMpou3BeeHneM BekTopoB? KakoBwl ero cBoictBa? s perneHus
KaKHUX 3a/1a4 U KaK OHO MOKET OBITh UCIIOJIb30BaHO?

Urto Ha3bIBaeTCsl CMELIaHHBIM Mpou3BereHreM BeKTopoB? KakoBbl ero cpoiictBa? s pemieHus
KaKHUX 3a/1a4 U KaK OHO MOXKET OBITh UCIIOJIb30BaHO?

3anumure B BEKTOPHOM M KOOPJMHATHON (hopMax ycIOBUS KOJUTMHEAPHOCTH, OPTOIOHAJILHOCTH U
KOMIUTAaHAPHOCTH BEKTOPOB.

[IpsiMast TMHUS HA TUIOCKOCTH, €€ o011iee ypaBHEHHUE

JlaiiTe TOHATHE HOPMAJBLHOTO W HAINPABJISIONIETO BEKTOPOB MPSMOM Ha IJIOCKOCTH, YTJIOBOIO
KO3 puIMeHTa.

3anuiuTe pa3IudHbIe BUABI MPIMON U YKaXKUTE F€OMETPUUECKUN CMBICI TapaMeTPOB YPaBHEHUSI.
3anuuuTe YCIOBUS NapauIeIbHOCTU M NMEPNEHIUKYISIPHOCTH NPSMBIX HA IUIOCKOCTH B Cilydae
Pa3IMYHbIX BUJOB YPABHEHUH MPSIMBIX.

Kak HaiiT TOuKy nepecedyeHus NpsIMbIX Ha MIJIOCKOCTH?

Kak Beluncisgercs paccTossHUE OT TOYKU A0 IPSIMOM Ha IIIOCKOCTU?

JlaiiTe onpenenenye 3JUIMICca U 3alIUIIUTE €r0 KAHOHNYECKOE YPaBHEHHE.

Haiite onpezeneHre runepOosbl U 3aMMIINTe €€ KAHOHMYECKOE YpaBHEHUE

JlaiiTe onpezeneHre napadboIIbl U 3aMUIINTE €€ KAHOHWYECKOE YpaBHEHHE
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e l3noxure cxemy NpUBEICHUS OOLIETO ypaBHEHHUs KPUBOM BTOPOTo MOpsiiKa K KAHOHUYECKOMY
BHLY.

e JlaiiTe OHATHE MOISIPHONU CUCTEMBI KOOPAMHAT.

e  OnumuTe NapaMeTpUIECKU CIIOCOO MOCTPOCHUS TMHHUIA Ha MIIOCKOCTH

e Ilnockocts, €€ ob1iee ypaBHEHUE

e Kak onpezaensercs B3aMMHOE PACIOJI0KEHHUE INIOCKOCTEN? 3alUIIUTE YCIOBHS N1apaLIEIbHOCTHA U
HEPIECHIUKYJIAPHOCTHU IUIOCKOCTEMN.

e  Kak BbIuncisieTcs pacCTOSIHUE OT TOUKHU JI0 IIJIOCKOCTH?

e  3anuIIMTe Pa3IMYHBIC BUJbl YPABHEHUN IPSIMON B IPOCTPAHCTBE U MOACHUTE CMBICI I1APaMETPOB,
BXOJAIIMX B YPABHEHUS.

e M3znoxwure cxemy NpUBEJeHUs OOLIMX YPaBHEHUH NMPSMON K KAHOHUYECKOMY BHJY.

e Kak onpenenuTs B3aMMHOE PacIOIOKEHUE MPSMBIX B IPOCTPAHCTBE?

e  Kak BbIUnCIS€TCS pacCTOSHUE OT TOUKU JI0 MIPSIMON B IPOCTpAHCTBE?

e Kak onpenenuTs B3aMMHOE PacIOIOKEHUE MPSIMOH U IIJIOCKOCTH?

e Kak umiercs Touka nepecedeHus NpsMon U INIOCKOCTU?

L4 HazoBurte IMOBCPXHOCTHU BTOPOI'o MOPAAKa U HAITMIIUTEC UX KAHOHUYCCKHNEC YPAaBHCHUA.

0) o0pa3sen 3a4€THON KApTOYKHU:

Bapuant 0
3amanue 1. HaiiTi ckanspHoe mpou3BecHUE BEKTOPOB a u b, ecin |a| =3 |b| =1, Z(a,b)=45".

3amanre 2. Ha Bektopax a(2;3,1) u b(-1;1;2), OTIOKEHHBIX U3 OJHOH TOYKH, MOCTPOEH
TpeyrosibHUK. HaliTh momaas 3Toro TpeyroibHUKaA.

3amanue 3. [IpoBepuTh, KOMILTAHAPHBI JIU BEKTOPBI, eciu a(2;3,;5), b(7;1;-1), ¢(3,-5;-11).

3ananue 4. 3anucath ypaBHeHUE npssMoiiX = 2 + 3t, y = 3 + 2t B Bume Ax+By+C=0.

3amanue 5. Haiitu paccrosiaue ot Touku A(1;-2)m0 npsimoii 2 X -3y + 5 = 0.

3aganue 6. B tpeyronsuuke ABC touku M, (2,3),M,(0,7), M,(—2,5) - cepeaunsl cropon BC, CA, AB.

CoctaBuTh ypaBHeHHE MPSIMOUAB.

3ananue 7. Haiitu paccrosiaue ot touku Mo(l, -6, -5) 10 miockocTH, MpoxXoasieil yepe3 TpU TOUYKH

Mi(-1, 2, -3), M>(4, -1, 0), M5(2, 1, -2).

3ananue 8. CocTaBUTh YpPaBHEHUH IUIOCKOCTH, Ipoxonsuiei depe3 ToukyA(/,3,0) n napanienbHON

IocKoCcTU X +y -2+ 3 =0.

3amanne 9. Haitm Ttouky M ! CUMMETPUYHYK0 TOYKE M OTHOCUTEIBHO MPSMOM, €CIU
x=1 y+15 z

M(@©,-3,-2), — —.
( ) 1 -1 1

3ananue 10. Yeranosuts tun KBII, 3anucate Bee €€ cBONCTBA M IOCTPOUTH!
4Ax* +3y* —8x+12y—32=0

Kaxnoe 3aqanne oneHnBaeTcss MAaKCMMYM B 4 0aJjuia.

5.2.1. KOHTPOJIbHO-0LIEHOYHbIEe MATEPHUAJIBI VIl IPOBEACHUsS PY0EKHOT0 KOHTPOJISA
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2 cemecTp
IIpumMepHBIi BADHAHT KOHTPOJIbHON padoTsl Nel mo Teme

«JInneinble IMpOCTPAaHCTBA U ITOAIIPOCTPAHCTBA. EBKJ’II/IILOBBI IIpOCTPaHCTBA»

1). Haiitu koopnuHaThI BeKTOpa X B Oasuce (e;, e;,e;) €y OH 3a1aH B 6azuce (e, e,,e;):

- —
e, =e +e, —3e;,
, 3

€, =—€ —€,

4
e;=—e +e,+e;, x=(1-48).

2). Haiitu kakoil-uuOy1p 6a3uC ¥ ONMPEIeIUTh Pa3MEPHOCTH IMHEHHOTO MPOCTPAHCTBA PEIICHUI
CUCTEMBI:

x, +2x, —3x, +10x, —x, =0,
x, —2x, +3x, —10x, +x;, =0,
x; +6x, —9x, +30x, —3x, =0.

3). Haiitu pa3MepHOCTH 1 0a3UChl CyMMBI U TIEpPEeCEUCHUN MOANPOCTPAHCTB, ECIIU:

4).Ilpumensist  TIPOIECC OPTOTOHAIM3AIMU, TOCTPOUTh OPTOTOHAIBHBIM 0a3MC MPOCTPAHCTBA,
HATSIHYTOTO Ha CIEAYIOIIME CUCTEMbI BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMH B OPTOHOPMHUPOBAHHOM
Oazsuce:

a1 =(2, 3, -4, —6)",
az = (1, 8, =2, —16)",
az = (12, 5, —14, 5)7,
ay=1(3,11, 4, )"

IIpuMepHBI BADHAHT KOHTPOJIbHOM padoThl Ne2 1o Teme
«/IuHelHbIEe U CAMOCONIPSKEHHbIE OIIEPATOPHD)
1). Haiitu matpuny B 6asuce (e;,e;,e;), rae
e, =e —e,+te,, e,=—e +e,—2e, e,=—e +2e,+e,,

eciu OHa 3a/1aHa B 6asuce (e, e,,e;):
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1 0 1
0 -1 2.
3 -1 1

2). Hokazath, uro mnpeobOpazoBanue A(X) = (2x1 +Xo, Xg +2Xo, =Xg + Xo + 3X3) SIBJISICTCS

JMHEWHBIM, 3amucaTh MaTpuily JIO u HaiiTh xoopauHaThl oOpa3a X depe3 KOOpIMHATHI MpooOpasa

X {1, 2, 3} .Haiitu coGcTBeHHBIE 3HaUeHUs U cOOCTBEHHBIE BeKkTOpa JIO.

5 1 2

3). Jlns cummerpuueckoit matpuisl A =| 1 5 \/E HaliTH MOAOOHYI0 €l JuaroHalbHYIO
J2 2 3

marpuyy A =P+ A- P u cootBeTcTBYyIOmyIo Matpuiy P.

IIpumepHbIii BADHAHT caMOCTOATENbHOI padoThl Nel o Teme

«OpTOFOHaJIbHLIe MaTpHUlbl U olI€EpaTopbLD)

Haiitn OpPTOTOHAJILHOE npeoOpa3oBaHue, IPUBOSLIEE CUMMETPUYECKYIO MaTpULly
A=| 2 5 —4| xguaronansHOMY BHIY.

-2 -4 5
IIpumepHBIi BADHAHT HTOTOBOM KOHTPOJIbHOI PadoThl
1. Haiitn kakoi-HuOyap 0azuc W ONpeNeNuTh Pa3MEpPHOCTh JTUHEWHOTO MPOCTPAHCTBA pEIICHHH
CUCTEMBI:

X, +x, +x;—x, —x; =0,
2x; +x, —2x; —x, —2x; =0,

X, +2x, +5x; —2x, —x, =0.

2. BekTopsl 0asucoB e, ¢ W BeKTOp X MAHBl KOODAMHATAMH B HEKOTOpPOM Oasuce e
]=(323" . [e]=(-4-39) . [e]=(G1-)" . [e]=22) ., [e]=(2-1D"
[e;]:(—l,Z,—Z)T, [X]z (1,—2,1) . Haiitu marpuusl mepexoga or Gasuca € k 6asucam e, € oT
Oasuca e k 6azucy ¢, a Tax xe KOOPJIMHATHI BEKTOpa X B 0a3ucax e u e

3. Jlokasats, uro mpeoGpasosanne A(X) = (83X, —X,,2X, — X, —X, +2X;)  sBusiercs
JTUHEWHBIM, 3anucath Matpuily JIO m HallTH KoOpAMHATHI 00pasa X 4yepe3 KOOpJMHATHI mpoobpasa
X {O, 2, 3} .Haiitu coOcTBeHHbIe 3HaUeHUs1 U coOcTBeHHBIE BekTopa JIO.

4. [IpuBecTH KBaApaTHUHyO GOPMY K KAHOHHUECKOMY BUILY METOIOM Jlarpamxa
X+ 2% X, + 2X X + 2X2 + 4%, X, +3%C .
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5.

[IpuBectn kBaapaTHuHyr0 (GOPMY K KaHOHHMYECKOMY BHJY METOAOM OPTOTOHAIbHBIX

npeoOpa3oBaHui

—3XZ + 2%, X, +8X X, + 9% +4X, X, +3X; .

5.2.2. KOHTPO/1bHO-0LIEHOYHbIe MaTepPUAJIbI [JIsl IPOBEJAeHUs IK3aMeHa

a) CniMcok BONPOCOB /IS MOATOTOBKH K 9K3aMeHY BO 2 cemecTpe

1. Matpuus! u 1edcTBUS HaJl HUMH.

2. OOpaTHas MaTpHIla U €€ BBIYUCIICHUE.

3. Onpenenurteny, METOABl €r0 BBIYMCICHUS U HMX CBOWCTBAa. MUHOPBHI M anredpanydeckue
nononHeHus. PasnoxkeHue omnpeaenuTens MO CTpoke WM cronbuy. Omnpenenurenb
IIPOU3BEICHUS MAaTPULL.

4. Panr matpuisl. Teopema o paHre MaTpuLbl.

. CucreMa nuHEHHBIX ypaBHEHUN. PaBHOCHIIbHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUH. Pemienue

CUCTEM JIMHEMHBIX YpaBHEHHH MeTo10M ["aycca.

6. IlpumeHeHNEe TEOpPHH ONpEICTUTENeH K PEIICHHIO CHCTEM JIMHEHHBIX ypaBHeHUH. [IpaBuio
Kpamepa. Matpuunsiii meton pemennst CJIAY.

7. Kputepuii COBMECTUMOCTU CUCTEM JIMHEWHBIX ypaBHEHUN. OHOPOJHBIE CUCTEMBI JIMHEHHBIX
ypaBHeHUH. DyHIamMeHTanbHbI HaOOp pelIeHuH OAHOPOJHOW CHCTEMBbl JIMHEHHBIX
ypaBHeHui. O011ee peneHne HeoTHOPOHON CHCTEMbI TMHEHHBIX YPABHCHHIM.

8. IlonsaTne cucrembl KoopAuHAT Ha npsMoil. KoopaunuaTsl Touku Ha mpsimoi. OmnpeneneHnue
BEJIMYMHBI U JUIMHBI OTpe3Ka. [lenenne oTpe3ka B JaHHOM OTHOLICHHH.

9. JlekapToBble KOOPJIMHATHI Ha TUNIOCKOCTH U B mpocTpaHcTBe. [lonsipHas cucrema KOOpIMHAT.
Cdepuyeckne W LIUIMHAPUYECKHE KOOpPAMHATHI. PaccTosHMe MeXAy JAByMs TOYKaMH.
[Tnomanpe TpeyronbHUKA.

10. [TonsiTue BexkTopa. BekropHoe mpoctpanctBo. OnpeieneHns HyJaeBOro BEKTOpa, JUIMHbI
BEKTOpa, KOJUIMHEAPHOCTH [BYX BEKTOPOB, KOMIUIAHAPHOCTH TPEX BEKTOPOB, PaBEHCTBA
BeKTOpoB. Onepanuu HaJl BEKTOpaMU: CJI0KEHUE BEKTOPOB, Pa3HOCTh BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha 4yuciio. Teopema o KOJIIMHEapHbIX BEKTOpax.

11. Koopaunats! BekTopa B JaHHOM 0a3uce. Omnpenenenus 0azuca, MaKCUMaJbHOT O O6a3uca,
KOOpJIMHATBhl BEKTOpa B JaHHOM Oasuce. TeopemMa O KOOpIMHATaX CyMMBI BEKTOPOB U
IIPOU3BEICHNH BEKTOPA HA YUCIIO.

12. CkansspHOE Tpou3BelleHHE BEKTOpOB. OmpeneneHnus yriia MexXIy ABYMsl BEKTOpaMH,
MPOEKIIMK BEKTOpa Ha och. TeopeMa o NMpOeKIMN BeKTopa Ha ocb. OmpenesneHns CKaIsipHOTro
NPOU3BENECHUS  €BKIMJOBa IpocTpaHcTBa. (CBOICTBA  CKaJIAPHOTO  NPOM3BEACHUS.
[IpunoxkeHne CKaIpHOTO IPOU3BEIEHUS IBYX BEKTOPOB.

13. BexTopHoe npousBenenue. OnpenenceHue BEKTOPHOTO MPOU3BENEHUS ABYX BEKTOPOB.
CBoiicTBa BEKTOPHOIrO Mpou3BeAcHUs. [IpuioxkeHne BEKTOPHOIO MPOM3BEACHUSA [BYX
BEKTOPOB.

14. CwmemanHoe npousseaeHue. OnpeneneHne CMEIIaHHOTO IPOU3BEAEHUS TPEX BEKTOPOB.
CBolicTBa CMEUIAaHHOIO MPOM3BEAEHUS TPEX BEKTOPOB. TeopemMa O KOMIUIAHAPHOCTH TPEX
BEKTOPOB. IIpritoxkenne cMenanHOro Npou3BeAEHUS TPEX BEKTOPOB.

15. Paznuunbie  crmocoObl  3a7aHus  OPSAMOM:  BEKTOPHOE  ypaBHEHUE  NPSMOIA;
[IapaMeTPUYECKOE ypaBHEHHUE MPSMOM; ypaBHEHHME IPSAMOM IO TOYKE M HaIPaBICHHOMY
BEKTOpPY; YpPaBHEHHE IIPSIMOM II0 BEKTOPY HOpPMald M TOYKE, YpPAaBHEHHE IIPSIMOI,
MIPOXOJSIIEH Yepe3 JBE TOYKH; YpPaBHEHHME IPAMONM B OTPE3KAX; YpPABHEHUE NPSIMOM C

(62}
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YIJIOBBIM KO3 QHLIMEHTOM; 00lee ypaBHEHHE NPSMON, HOPMaJIbHOE YpaBHEHHE HPSIMOA.
HccnenoBanue o01iero ypaBHEHUs IPSIMOIA.

16. PaccrosgHne OT TOYKM [0 MNpPAMOW. YTOI MEXAYy ABYMs NOpsAMbIMU. B3anmHoe
PacIoI0XKEHUE IBYX MPSIMBIX.
17. VYpaBHEHMsI IIJIOCKOCTH: BEKTOPHOE YPaBHEHHE IUIOCKOCTH, IapaMEeTPpUYECKOe

YpaBHCHHUE IMJIIOCKOCTH, YPAaBHCHHUE IMJIIOCKOCTH 11O TOYKE U JIBYM HCKOJIJIMHCAPHBIM BEKTOPAM,
YpaBHCHHEC IIJIOCKOCTH IIO TPEM TOYKaM, YPAaBHCHHC IIJIOCKOCTH B OTPE3KaAX, YPaBHCHHUC
IIJIOCKOCTH I1IO0 BEKTOPY HOpMalu U TOYKE, 06]]_[66 YpaBHCHHE ITIIIOCKOCTH. HCCJ’IGI{OB&HI/IC
06H_I€I‘O YpaBHCHUA ITJIIOCKOCTH.

18. PaccTosiHue OT TOYKM [0 IUIOCKOCTH. YTOJ MEXIY IBYMS IUIOCKOCTSIMH. Y CJIOBHE
NEPIEHIUKYJIPHOCTU. B3auMHOE pacnoyioskeHne ABYX MIOCKOCTEH.
19. VYpaBHeHHE MPSMON B MPOCTPAHCTBE: BEKTOPHOE ypaBHEHHUE MPSIMON B MPOCTPAHCTBE;

[1apaMETPUYECKOE YPAaBHEHME IIPSIMOW; ypaBHEHME IPSIMOW, NMPOXOIALICH dYepe3 TOUKY H
HapajielIbHOW BEKTOpY; NapaMeTPpUUecKOe U KaHOHUYECKOE ypaBHEHHME NPSMON, ypaBHEHUE
IpsIMOM IO IBYM TOYKaM; ypaBHEHHE MPSAMOIL, Kak IepeceyeHre ABYX MIOCKOCTEH.

20. B3anMHoe pacnonoxeHne nNpsMON U IJIOCKOCTU. YTOJI MEXKIY NPAMON U MIOCKOCTBIO.
Yron mexay AByMs NMpSMBIMH B IIpocTpaHcTBe. PaccrosiHue mexay npsMbiMH. PaccrosiHue
OT IPSMOM J10 INIOCKOCTH.

21. OKpyKHOCTb, JIUIIC, runepOoia, mapadoia.

22. Akcuomaruka JHMHEWHOro MpocTpaHCTBa. JIMHeHHas 3aBUCHUMOCTb 3JIEMEHTOB.
TeopeMbl 0 JIuHEHHON 3aBUCUMOCTH. [IpeoOpazoBaHre KOOpPAMHAT AJIEMEHTa MPOCTPAHCTBA
npu nepexone K HoBoMmy Oasucy. Pasmepnocts JIII. IloampocTpancTBa M JMHEHHBIE
00osiouku. CyMMa U ipece4eHre NoAIPOCTPAHCTB.

23. Jlunelinble oneparopsl. MaTpuua JMHEHHOro oneparopa B 3aJJaHHOM Oazuce. [leiicTBus
¢ nmuHeHBIMU onieparopamu, CeoiictBa JIO. IIpeobpazoBanue matpuibl JIO mpu nepexoje K
npyromy 6asucy. O6pa3 u sapo JIO.

24, CoOcTBeHHBIE 3HaueHUs W coOcTtBeHHBIE BekTopa JIO. XapakrepucTudeckue
ypaBHeHus. Kpurepuii auaronanusupyemoctu JIO. IIpaBuio moctpoeHus npeoOpasyromien
MAaTpHIIbI, TPUBOJAAIIEH MAaTPUILy K JUAroHaJIbHON opMe.

25. EBxnmunossl mpoctpaHcTBa. HepasencTtBo Komm-bynsikockoro, HopmuposanHoe
npoctpancTBo. OpToHOpMUpPOBaHHBIN 06a3uc, Optoronanuzamus no IlImuary. Marpuna
I'pamma. OproroHanbHble MaTpuibl. Ilepexoa OT 0HOrO OPTOHOPMHUPOBAHHOIO Oasuca K
Apyromy.

26. ConpspkeHHBIE  ONEPATOPbl B €BKIMAOBOM IIPOCTPAHCTBE UM HMX  CBOMCTBA.
CamocornpsiKeHHbIE OnepaTopbl U UX cBoWcTBa. OCHOBHBIE CBOMCTBA COOCTBEHHBIX BEKTOPOB
U COOCTBEHHBIX 3HAYEHUI CAaMOCONPSKEHHOTO OIlepaTopa.

27. Kanonunueckuii Bu1 kBajgparuunslie popmbl. Meron Jlarpanxka. Meroa Sxo0u.

28. Heo6xonumoe U 10CTaTOYHOE YCIOBHE 3HAKOOINPEIEIEHHOCTH U 3HAKONEPEMEHHOCTH
kBazpatuuHoil popmbl. Kpurepuit CunbBectpa.

0) oOpa3zerr A0IycKa K 9K3aMeHY

3aJaHuc Pemienue OIICHKa

1. HaiiTu xaHOHHWYECKHE YpaBHEHUS MPOEKIIUH MPSIMOi

x-1_y-2 z+1

1

Ha IIIIOCKOCTh

2 5
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2x—-3y+z-1=0.

3 0ay1a

2. B mpoctpanctBe Rj3 maHel OBa Oaszuca ¢
KOOpJIMHATaMH Oa3uCHBIX BEKTOPOB B CTaHJIaPTHOM

Oasuce 51(111)T , E_iZ (le)T ) 53(113)T )

b,(011)",b,(101)",b,(102)"

Haiitn matpumy nepexoma ot 6asuca a k 0Oasucy b;
HaWTHU  MaTpuily oOOpaTHOrO TIepexoja; HaWTH
KOOpJIMHATHl JJIeMEHTa a1 B Oasuce b; HalTH
KOOPJMHATHI BEKTOpa X B 0a3uce a, €M U3BECTHBI €ro
koopaunathl X(5,3,1) B 6asuce b,

5 oanyoB

3. Haittu pasmepnocts cymmsl u nepeceuenus JIIII,
3aJIaHHBIX JINHEHHBIMU 000JI0UKaMHU

a(1-11-1)",4,(-13-13)", 5,(1—20-2)",

b(1-21-2)",b,(1111)",b,(3-13-1)"

3 0a1a

4. B eBknmgoBoM mpocTpaHcTBe R° maHBI BekTOpa
a,3%2), a,L,-11), a,(1;1;1). Beraucnure Matpuiy
['pama 3TOM CHCTEMBI U C IOMOILBIO HEE TOKAKUTE, YTO
oHH 06pasytor Gasuc B R’ . BbUHCINTH CKAIIPHOE
NPOU3BEICHUE  BEKTOPOB X =23 +d,+4a, wu
y=a,+4d,+2d, nBymsa cmnocobamu: uepe3 HX
KOOpJIMHATHl B CTaHJAapTHOM Oa3uce u B 0Oasuce
d,,d,,a, Ipy oMol HaiineHHoi MaTpuis I'pama.

2 daJ1a

S. Jloka3ars, 4TO npeodpa3oBaHue
A(X) = (2%, + X, , X, +2X,, =X, + X, +3X;)

SBJISIETCS JINHEWHBIM, 3anucars marpuny JIO m Halth
KOOP/MHATEI 00paza X dYepe3 KOOPAHHATHI Poodpasa

)7{1,2,3} HalitTu  coOcTBeHHBIE 3HAUYEHHS U
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cobctBenHbIe BekTopa JIO

3 0aya

6. [IpuBecTu kBagpaTU4UHyIO (OpPMY K KAHOHUYECKOMY

Buay Meromom Jlarpamka M OPTOTOHAIBHBIX
npeoOpa3oBaHUA
X+ 2X, X, + 2% X, + 2X2 +4X, X, + 3% .
2 0as1a
HUTOI'O 206an110B

B) oOpaser 5K3aMEeHaIMOHHOTO OHiIeTa

1.

2.

Iloamuce npenoaaBaTeIsa

MuHHCTEepPCTBO HAYKHU U Bbicuiero oopasosanus Poccuiickoit @enepanun
®deepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa3oBaHus
«HaunoHaJbHBIN HCCIeA0BaTEeNbLCKUN siAepHbIi yHUBepcuTeT «MUDW»
Caposckuii Gu3HKO-TeXHHYECKU HHCTUTYT — pusman HUAY MUDU
(Cap®THU HUAY MUDN)
YTBEPXJIEH:

Ha 3aceanuu kadenpst BM
« _» 202 r., mporokos Ne
3aBenyrouuii kadeapoii

Yepuasckuii B.I1.

3K3AMEHAIIMOHHBINA BUJIET Ne 0
1o Kypcy «AJjaredpa u reoMmeTpus»

JlexapTOBbIC KOOPAMUHATHI Ha IUIOCKOCTH M B MPOCTpaHCTBe. [loJsipHas cucteMa KOOpAUHAT.
Coeprueckne U MATHHAPHYECKAE KOOPANHATEL.

EBknnaoBel  mpoctpaHctBa.  HepasenctBo — Komm-BynskoBckoro.  HopmwupoBaHHOe
npoctpancTtBo. OpToHOpMHUpOBaHHBINM 0Oaszuc. OproroHanmuzamus mno [lmuary. Matpuma
I'pama.

CocTaBuTh ypaBHEHHE TpsAMOii, mpoxonsmel uepes Touky M (3;2;1) nepnengukynspao K
mwiockoctd 2X + Y —Z +1=0 u naiiTn TOuKy nepeceyeHus NMPSIMON U IUIOCKOCTH U yroJ

MCXKIAYy HUMMU.
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CucreMa oleHHUBAaHHSA DK3aMeHa

Ne Hauuncasiemble
Kpurepuu oueHkun Pe3yibTaTUBHOCTD
3aIaHns 0aJJIbI

Bonpoc | [TonHota OTBETA, I0Jpa3yMeBaeT Menee 50% 0-4

Ne 1 (OpMYIHPOBKY ONPENEISIEMOT0 MOHITUS U 50%-60% 5-6
BCEX CBOMCTB, CBS3aHHBIX C HHM, 60%-70% 7
JI0Ka3aTeIbCTBO  OCHOBHBIX TEOPEM W 70%-80% 8
CBOICTB 80%-90% 9

90%-100% 10

Bonpoc | [TonHota OTBETA, [0Jpa3zyMeBaeT Menee 50%

No 2 (hOpMYITUPOBKY ONPEALSITAEMOTO TIOHITHS U 50%-60% 0-4
BCEX CBOMCTB, CBSI3aHHBIX C  HHUM, 60%-70% 5-6
JI0OKA3aTeIbCTBO OCHOBHBIX TEOpPEM U 70%-80% 7
CBOWCTB 80%-90% 8

90%-100% 9
10
3amada Ne | IlogHoTa u apryMEHTHUPOBAaHHOCTH Menee 50%
3 pelIeHus 50%-60% 0-4
60%-70% 5-6
70%-80% 7
80%-90% 8
90%-100% 9
10
Hroro: 30 (max)

OHCHKa YCHIEBAaCMOCTH CTYACHTOB OCYHICCTBJIACTCS 110 PE3YyJIbTATaM:

4 CaMOCTOATCIIBHOT'O BBITIOJITHEHUS JOMAITHUX 3a)1aH1/1171;

v
v
v
v

4 CIa4M 3a4€Ta B IICPBOM CEMECTPE U CAa4YU 3K3aMCHA BO BTOPOM CEMECTPC.

pelieHuA 3aa4 Ha IPAKTUICCKUX 3aHATUAX
BBITIOJTHCHHUA KOHTPOJIbHBIX pa60T;

BeITOJIHEHHS PP;

@DOopMBI KOHTPOJISL.

Texymuii KOHTPOJIb B OCHOBHOM IPOBOJUTCS B (hOopMe:

1) ompoca cTyIeHTOB Ha KaKOM MPAKTHYECKOM 3aHSATHH,

2) TPOBEPKH JOMAITHHUX 33JaHUH.

PyOexxHbII KOHTPOJIb MPEAIOIaraeT MPOBEPKY:

aKTUBHOM pa60Tr,1 Ha JICKOHUAX U TPAKTHYCCKUX 3aHATUAX

1) AYAUTOPHBIX KOHTPOJIBHBIX W CAMOCTOATCIIBHBIX pa60T;

2) pacyueTHBIX padorT.

NToroBeiii KOHTPOJIH MTPOBOJIUTCA HA 3a4eTe W IK3aMeHe B (OpMe OTBETa Ha 3aYETHYIO KapTOUKYy M Ha

JK3aMEHAIlMOHHBIN OWIeT.




5.3. llIkaJybl OleHKU 00pa30BaTeIbHbIX JOCTHKEeHH

PeliTtnnronsas OLCHKAa 3HAHUU SBIISIETCS HHTCIpaJIbHBIM IIOKA3aTCJICM Ka4u€CTBa TCOPCTUUCCKHUX
U TMPAKTHUYCCKUX 3HAaHUHM W HaBBIKOB CTYACHTOB II0 AUCHUIUIMHEC MW CKJIAAbIBACTCA M3 OLCHOK,
MOJTYYCHHBIX B XOJI€ TEKYIIEro KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTAIIHH.

Pe3ynbpTaThl TEKyIIEro KOHTPOJS M IMPOMEXKYTOYHOH AaTTECTallMd TOJBOJATCS IO IIKaje
0aJTPHO-PEUTUHTOBON CHCTEMBI.

[Ikana KaxI0ro KOHTPOJIHHOTO MEPONPUSATHS JICKHUT B mpernenax oT 0 A0 yCTaHOBIEHHOTO
MaKCUMaJIbHOTO Oajia BKIIIOYMTEIbHO. MTOroBas arrecranusi 1Mo QUCHUIUIMHE olleHuBaeTcst mo 100-
0aJUTbHOM MIKaJle W MPEJCTaBIsIET co00i cymMMy 0aioB, 3apab0TaHHBIX CTYIEHTOM IPU BBIIOJHEHUU

3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HTorosas o1ieHKa BBICTABISETCS B COOTBETCTBUU CO CJ'IG,I[}IIOH_[Cﬁ IIKAJION:

Cymma | Onenka o 4-ex 6amtsHol Onenka TpeOGoBaHMS K YPOBHIO OCBOCHHUIO y4eOHOW JUCIUTUIAHBI
0aJuIoB | MmIKae ECTS

O1neHKa «OTJIMYHO» BBICTABJIACTCS CTYACHTY, €CIH OH
ryOOKO W TPOYHO YCBOWJI IPOrPAaMMHBIH MaTepual,
MCUEPIBIBAIOIIE, MOCIEI0BATEIbHO, YETKO U JIOTHYECKH
CTPOMHO €ro M3jaraer, yMeeT TeCHO YBS3bIBaTh TCOPHUIO C
NPaKTUKOW,  MCHOJB3yeT B  OTBETE  MaTepHal
MOHOTpaUIECKOM TUTEPATYPHI.

90-100 | 5 — «omauunor A

85-89 B OneHka «XOpolo» BBICTABISAETCA CTYINEHTY, €CIM OH
75-84 C TBEPO 3HAaeT MaTepuan, IPaMOTHO U IO CYILECTBY
70-74 U3JIaraeT ero, He JIOMycKasl CyIeCTBEHHbIX HETOYHOCTEH B
) D OTBETE Ha BOMPOC.

4 — «xopoutoy

65-69 OneHka «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY,
€cIIM OH MMEET 3HaHMS TOJIKO OCHOBHOTO Marepuaia, HO
3 - HE YCBOMJ €ro Jeraned, JOMyCKaeT HEeTOYHOCTH,
60-64 | «yoosenemeopumenvno» | E HEJIOCTaTOYHO TPABWIbHBIE (OPMYIUPOBKH, HAPYIICHUS
JIOTHYECKOW  TOCIIEAOBAaTENbHOCTH B H3JIOKEHHUHU
MIPOrPaMMHOTO MaTepHuaa.

Ouenka «HEYIOBJIETBOPUTEIHHO BBICTaBJISIETCS
CTYAICHTY, KOTOpBIA HE 3HAeT 3HAYUTEIbHON 4YacTh
MPOrpaMMHOI0 MaTepuana, JOMYCKaeT CYIIECTBEHHbIE
F ommOku. Kak mpaBuiio, orieHKa «HEYJIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJEHTaM, KOTOpbIE HE MOTYT MPOJIOJIKUTH
oOydyeHne  0e€3  JIOMOJHUTENBHBIX  3aHATHH  TIO
COOTBETCTBYIOIIECH TUCIMIUIMHE.

Hwxe |2 -
60 «HEY0081em8oOPUMENbHO

6.  YUEBHO-METOJUYECKOE U ”TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATYPA



Unenn B.A., Tloswsax D.I'. AnHamuthyeckas TeoMeTpus. YueOHWUK s By3oB. M3a. CaHkT-
[etepOypr «Jlauby, 2009r.

Wneun B.A., Tlosusk D.I'. Jluneitnas anreOpa. YueOnuk mnst By3oB. M3n. Cankr-IlerepOypr
«JTaup» 2010r.

Ly6epoumnep O.H. 3amaun u ynpaxHeHus 1Mo aHaIATHIeCKoi reomeTpun. M., ®MJT 2009r.

JI.B. bexnemuies. Kypc ananutuyeckoil reoMeTpuu U IMHEWHOH anreOpsl. M., ®MJI 2004r.

JI.A. beknemumieBa COOpHHK 3a/ad MO AHATUTHYECKONH TEOMETPUU W JIMHEWHOH anredpe M.,
OMIJI 2004r.

[Tox penakmueit A.B. Edumona, b.I1. lemunosuva. COOpHUK 3a7a4 110 MaTeMaTuke, 4acThb 1. M3,

Cankr-IlerepOypr «Jlanb» 201 1r.

JOIIOJIHUTEJIBHASA JIMTEPATYPA

1.

KanarnukoB A.H., Kpumenko A.Il. AramuTudeckas reoMeTpus. Y4eOHUK s By30B. M., MI'TY

2004 r

KanarnukoB A.H., Kpumenko A.Il. JIuneiinas anredpa. YueOHUK 7151 BY30B. M, MITY
2004 r.
IIncemennsiii [, T. KoHCIIEKT IEKIMM 110 BBICIIEW MATEMATHKE. M:  Aipuc-llpecc, cepus

Bricmiee o6pazoBanne 2008r.

IMPOI'PAMMHOE OBECIIEYEHHUE:

1.

ITporpamma u3 opucuoro makera Windows.

LMS U UHTEPHET-PECYPCHbI:

1.
2.

OnekrponHas oubnuoreka http://list-of-lit.ru/algebra/lineynaya-algebra.htm.
https://elibrary.nstu.ru/catalog/subjects?id=9202&name=%D0%9B%D0%B8%D0%BD%D0%B5

%D0%B9%D0%BD%D0%B0%D1%8F%20%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%

D1%80%D0%B0
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https://elibrary.nstu.ru/catalog/subjects?id=9202&name=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F%20%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://elibrary.nstu.ru/catalog/subjects?id=9202&name=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F%20%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0

7. MATEPUAJILHO-TEXHWYECKOE OBECIIEYEHUE YUEBHOM
JUCLUILINHDBI

JlexumoHHbIE 3aHATHUS MPOBOJATCS OYHO (AMCTAHUMOHHO NPU HEOOXOAMMOCTH) B CIELHUAIBHO
OCHAUIEHHBIX AyJUTOPHUSAX (C KOMIIBIOTEPOM, 3KPaHOM, IPOEKTOPOM, HHTEPAKTUBHON JOCKOH U
MOJKJIOYEHHbIM HHTEpHETOM). [IpakTHueckue 3aHATHS NPOBOJATCS B CIHELUAIBHO OCHAIEHHBIX
ayAuToOpuUsAX (C KOMIIBIOTEPOM, 3KPAaHOM, MPOEKTOPOM, MHTEPAKTUBHOW JOCKOW M IHOJKIFOUYEHHBIM

UHTEPHETOM).

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JlexumoHHbIE 3aHATHS MPOBOJSATCS C HUCIOJIb30BAaHUEM IPE3EHTALUI, BKJIIOYEHBI 3JEMEHTbI
Oecebl U MOCTaHOBKA IMPOOJIEMHBIX BOMPOCOB. BO Bpemst uTeHHs JEKLMH BO3MOXEH CBOOOIHBIN
BbIX0J1 B IHTEpHET C 11€JIb10 MCIIOJIb30BAaHUs AKTYaJIbHOTO MaTepualla Ha OTKPBITHIX 00pa30BaTelbHbIX
pecypcax. IlpakTuyeckas 4acTb Kypca COINPOBOXKAAETCS MPOBEJCHUEM OYHBIX CEMUHAPOB C LENBIO
OCBOEHHUSl M 3aKpeIJICHUS TEOpeTUYecKol dacTh Kypca. Jlekumm u ceMuHapbl JIOMOJIHEHbI
MPOBEJCHUEM KOHTPOJBHBIX MEpONPHUATHH HM HEOOXOIUMBIM KOJHYECTBOM CaMOCTOSATEIBHBIX
JOMAIlHUX paboT, UMEIIUX SIPKO BBIPAXKEHHBIM NpuKIagHONH xapakrep. HeoOxoaumble ams
rTyOOKOro U3y4eHHs KypCcOB MaTepUalbl B 3JIEKTPOHHOM (hopMe pa3MelieHbl B CBOOOTHOM JOCTYIIE Ha
caiite Cap®TU HUAY MUDU.

B yuebGHOM mporecce MPUMEHSIIOTCS aKTHUBHBIE M WHTEPAaKTHBHBbIE (opMbl oOyueHus. OHH
BKJIIOYAIOT B c€0sl METO/bI, CTUMYIMPYIOLIME I103HABATEIbHYIO JESITEIbHOCTh OOYYaloUMXCAd H
BOBJIEKAIOIIME KAXKI0T0 YUaCTHUKA B MBICIUTEIbHYIO U [TOBEJIEHUECKYIO aKTUBHOCTb.

[To mucuunnuHe «AnreOpa u reoMeTpus» B paboueM Y4eOHOM IUIAHE MPEAYCMOTPEHBI
WHTEPAKTHUBHBIE YaChl JJIS MPOBEACHUS MPAKTHYECKUX 3aHsATHH. [ peanmm3anuy MHTEPAKTHBHBIX
¢dopM 00ydeHHUs! HCIIONIB3YIOTCS y4eOHO-METOANYECKHE MaTepHalbl, pa3pab0oTaHHbIE COTPYIHUKAMHU

Kadenpsl «Briciielt MaTeMaTHKI.

9. METOAUYECKHUE PEKOMEHIALIUU CTYAEHTAM IO OPTAHU3ALIUN
N3YYEHUA JUCIIUITJINHBI

[TpuMepHBIM yueOHBIM TJIAHOM Ha M3yY€HHUE MCUUIUIMHBI OTBOAUTCS 2 cemecTpa. B konie 1
ceMecTpa MpeAyCMOTPEH 3adeT, B KOHIE 2 ceMecTpa - dK3aMeH. lIpu 3ToM mNoJoBHHA Y4eOHOro
BPEMEHHU HCIIONB3YETCS I ayIUTOPHBIX 3aHATUN. [Ipy M3ydeHMM IUCLUILIUHBL CIEAYeT IIPOBECTH

CaMOCTOATCIIbHBIC, KOHTPOJbHBIC pa6OTBI H BBIIIOJIHUTH PpaCYCTHEBIC pa6OTBI.



JIist mydiero ycBOeHUsl Matepuania CTyIeHTaMH IIPETNoJaBaTeN0 PEKOMEHAYETCS B IEPBYIO
ouepesb O3HAKOMUTb HX C IPOrpaMMOM Kypca M KpPaTKMM M3JI0KEHMEM Marepuana Kypca,
NPEJCTaBICHHOTO B 00pa30BaTeNbHONW MporpaMMme IUCHUIUIMHBL. Ha JIeKIMOHHBIX 3aHATHAX
MIPENoIaBaTellb JOHKEH JOBECTH JO CTYIAEHTOB TEOPETHMYECKUH Marepuajn COTJacHO TEMAaTHUKE M
COJIEP>KaHUIO JICKIIMOHHBIX 3aHITUHN, PECTABICHHBIX B paboueil mporpamme.

[Tpu mpoBeACHNHU MPAKTHUECKUX 3aHATUH MOTyUYeHHBIE TEOPETUUECKUE 3HAHUSA HEOOXO0AUMO
3aKpENUTh PELIEHUEM 3a7au IO KaXJI0M OTAENbHOM TeMe. 3aJaud, pellaeMble Ha MPaKTUYECKUX
3aHATUSX JIOJDKHBI OBITh HAMOJHEHBI MPHUKJIAJHBIM COJIEp)KaHHEM, YTOObI MMOKa3aTb BO3MOXKHOCTH U
11e1eco00pa3HOCTh MCIOIb30BaHUsl MAaTEeMAaTUYECKOro armapara B MPUKIAIHBIX HccienoBaHusx. Ha
3aHATUSAX HEOOXOAWMO HE TOJBKO COOOIATh CTYIEHTaM TE€ WJIM WHBIE 3HAHUS 10 H3ydaeMoi
JUCLUIIJIMHE, HO U PAa3BUBATh y CTYAEHTOB JIOTUYECKOE U MaTEMAaTHYECKOE MBIIUICHHUE, PACIIUPSTh UX
Kpyro3op. [locie nzydyenus Ha JEKUUSIX KaXI0U TEMbI, 3aKPEIUICHUS U JIUIIEro YCBOCHHUS MaTepraia
Ha MPaKTUYECKUX 3aHATUSAX PEKOMEHAYETCS IPOBECTH ONPOC CTYACHTOB IO MPEACTaBICHHBIM
BOIIPOCAM ISl CAMOIIPOBEPKH.

Cnenyer O3HaKOMHTH CTYACHTOB C TpadukoM mpoBeaeHUs KoHcyiabramuil. s
o0ecriedyeHrs OIEHKU YPOBHS MOATOTOBICHHOCTH CTYJCHTOB CIEAYET MCIOJIb30BaTh Pa3HOOOpa3HbIE
(GbOpMBI KOHTPOJISL YCBOEHUS y4eOHOTO MaTepHaia.

YCTHBIE ONPOCH! TMO3BOJSIOT BBISIBUTH YPOBEHb YCBOEHHUS TEOPETHUYECKOrO0 Marepuaa,
BJIa/ICHUS TepMUHOJIOTHEN Kypca. KpoMe Toro, 10ka3aHo MONOKUTEIbHOE BIMSIHUE BepOaau3auu Ha
Ipolecc YCBOGHUsI MaTepHaia. BeaeHne noapoOHbIX KOHCIIEKTOB JIEKIUI CIOCOOCTBYET YCHEITHOMY
OBJIQ/ICHUIO MaTepHajioM, HaJllMuyue 3amuceil obieryaer B JalibHEHIIEM MOATOTOBKY CTYAEHTOB K
KOHTPOJIbHBIM, 3aueTy U dk3ameHy. KoHcrekTr mno3BoisiseT (QopMHpOBaTh U OLIEHHWBATH YMEHUS
CTYZEHTOB 110 nepepadboTke nHGopmanuu. [IpoBepka KOHCIEKTOB MpUMEHSETCS 111 (OPMUPOBAHUS Y
CTY/IEHTOB OTBETCTBEHHOI'O OTHOIIEHUS K Y4eOHOMY IpolecCy, a TaKkKe C Ielbl0 obecrneueHus
JalbHENIIe caMOCTOSATENbHON PabOTHI CTY/ICHTOB.

Jlexuuu  SABNSIOTCA OAHMUM U3 OCHOBHBIX HMHCTPYMEHTOB OOY4YEeHMsI CTYICHTOB.
NudopmaninoHHbI TOTEHIIMAT JIEKIUU JOCTATOYHO BBICOK.

1. 3ro conepxkaTeabHOCTh, TO €CTh HAIWYKE B JICKIIMU IPOBEPEHHBIX CBEICHUII;
2. WupopMaTUBHOCTD - CTENIEHb HOBU3HBI CBEJICHU, MPEMOJHOCUMBIX JIEKTOPOM;
3. duddepennmpoBanHoCcTs HHOOPMAIIH:
v’ (akTHyecKas, paCKpbIBaIOIas HOBbIE MOXO/IbI, Pa3pabOTKH, HIEH HAYYHON MBICIIH;
v/ OllCHOYHAsI, TIOKA3bIBAOIIAs], KaK M KaKHM 00pa30M CKIIAJbIBAIOTCS WK (GOPMUPYETCS B HAYKE
U IIPAKTHKE TOT WM MHOU NOCTYJIAT, B3I, IOJI0XKEHHUE;

v peKOMeHIaTebHO-TIPaKTHIECKast HH(opMarus;
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v/ JlaHHBIE O KOHKPETHBIX PHEMaX, METOaX, MPOLEIYPax, TEXHOIOTHAX.

B cBA3M C BBILEU3IOKEHHBIM, Ba)XHO HAyYUThCS IMPABWIBHO KOHCIEKTHPOBATH
JEKUMOHHBIA MaTepuan. DTO HE O3HayaeT, YTO JIEKLUU HYKHO 3allUChIBaTh CJIIOBO B CIIOBO, CIEHYET
3alMUChIBaTh CaMO€ TJIABHOE, TO €CTh KIIFOUEBBIE CIIOBA, IIOJIOKEHUS U ONIPEACIICHHUS, 1eJaTh CHOCKHA Ha
HOpMaTuBHbIE akTbl. COOCTBEHHO CIIOBO «KOHCIIEKT» MPOUCXOAMUT OT JIATUHCKOTO conspectus -0030p,
KpaTKOoe M3JI0KEHHE COJepKaHUs KaKoro-aubo counHenus. Kpome Toro, He0OOX0IMMO OTMETHUTH, YTO
BEJICHUE KOHCIIEKTOB, HHA4e 3alHCed, CBS3aHO C JIyyllMM 3allOMMHAaHUEM MaTepuana Kak
JIEKIIMOHHOI0, Tak M yuTaeMoro. Crnenys npaBuwiaM: «4UTail U NULIN», «CIAYIIAH W MUIIN», MOKHO
YCHEIIHO OBJIaIeTh 3HAHUSAMHU, HE pUOeras K JOMOJIHUTEIbHBIM yeunusiM. OHaKo, KOHCIIEKTUPOBAThH
JIEKUMU HEOOXO0AMMO TaKUM 00pa3oM, 4TOObI CKJIAJAbIBAJIOCh BIOJHE ONPEAECICHHOE MIPEICTABICHUE O
TOH WM MHOU IIpobJIeMe, TO €CTh €€ IIOCTaHOBKE, MOCIEICTBUAX U IYTIX PEILICHUS.

Taxxe moiexuT pabotath U ¢ 000 IUTEpaTypoid. B mpoiecce 03HaKOMIIEHUS ¢ TEKCTOM
CTOUT, J1a ¥ HE0OXOAMMO oOpamiatbcs K CIOBapsM; U CIIPAaBOYHHMKAM, BBIIHUCHIBas HOBBIC CIIOBA,
TEPMUHBI, CIOBOCOYETAHNUS, THTEPECHBIE MBICIIH U IIpOYEe.

Hcnonp3oBanne HOBBIX MH(DOPMAITMOHHBIX TEXHOJOTHHA B IIUKJIE JIEKIUH M MPAaKTUYECKUX
3aHATUNA MO AMCUUIIIMHE IMO3BOJSIOT MaKCHUMalbHO 3()PPEKTUBHO 3aJ€MCTBOBATH U HCIOJIB30BAThH
WH()OPMALIMOHHBIN, WHTEJUIEKTYAIbHBIH M BpPEMEHHOW MOTEHIMANl, Kak CTYIEHTOB, TaK U
npenojaBaTenell Al pealn3aliy IMOCTaBICHHbIX y4eOHBIX 3aad. [Ipexie Bcero, 3T0 BO3MOXKHOCTh
MIPOBECTH B HAriasgHOW QopmMe HEOoOXOJUMBIH IOBOPOT OCHOBHBIX TEOPETUYECKUX BOIPOCOB,
OOBSICHUTh METOJMKY peIIeHUs MpoOJeMHBIX 3a7ad y4uyeOHOH CHUTyalluM M aKTHBHU3UPOBATh
COBMECTHBIII TBOpYECKHMH TMpolecC B ayAuTOpuu. B 1aHHOM ciydae Takke obOecrednBaeTcs
oOyuaroruit 3¢ exT, mocKoNbKy HHpOpPMAIU Ha claiaX HOCUT WK O0O0OOMIAIONINN XapaKTep yxkKe
M3BECTHOI'O y4yeOHOIro Marepuaina, Ui SBJSETCs s CTYJAEHTOB MPUHIMNHAIBLHO HOBOM. [10/100HbIM
MIOJIXOJI TIO3BOJIUT CTYAE€HTaM JIOTUYHO U IIOCJIEN0BATENIBHO OCBANBATh MAaTEpHajl U yCIEIIHO MTPOUTH
MIPOMEKYTOUHYIO aTTeCTallio B popMe 3aueTa U HK3aMeHa.

[Ipu mnpenojaBaHUM JUCHMILUIMHBI METOJUYECKH Iel1ecoo0pa3HO B KaXJ0M pasjiene
JUCHUIUIMHBI BBLACTUTH HanOoJiee Ba)KHbIE MOMEHTHI M aKIIEHTUPOBATh HA HUX BHUMaHUE 00y4aeMbIX.
[Ipennaraercs:

v\ Tpu YTEHWH JIEKIUI 10 BCEM pa3jeliaM MpOrpaMMbl HJUTFOCTPHPOBATH TEOPETUYECKUIT
MaTepuana OOJbIIMM KOJMYECTBOM IIPUMEPOB, UTO TO3BOJSET YCUJIUTh HArIsAHOCTh
W3JI0’KEHUS U TIPOIEMOHCTPUPOBATH 00ydaeMOMy MPUEMBI PELLICHUS 3aay;

v\ Tpu W3yYEeHHH TEPBOrO W  BTOPOTO pPAa3ZENoOB MPOrPaMMbl JTOOHTHCS TOYHOTO 3HAHHUS

00y4JaeMbIMH OCHOBHBIX MTOHATUH JTUHEHHOM U BEKTOPHOI anreOpsl;
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v/ Ha IPaKTMYECKHX 3aHATHAX 110 2 - 4 pasjenam NOCTOSHHO 00palars BHUMaHUe 00ydaeMbIX Ha
CMBICI M pPOJb KOOPAMHATHOIO METOJAa IpPU HM3YUYEHUU TEOMETPUUYECKUX OOBEKTOB, Ha
HCII0JIb30BaHNE BEKTOPHOM anreOpsl AJis OJy4YEHUsI COOTBETCTBYIOLUX YPABHEHMIA;

v/ COCPENOTOUUTHCS Ha YMEHHMHU CTYIEHTOB PabOTAaTh C MATPULIAMHU U ONPEAETUTENAMU;

v/ OCHOBHOE BHHMMAHHWE YIEIWTh QIrOPUTMAM pELICHHS CUCTEM JIMHEHHBIX ypaBHEHUM
Pa3IUYHBIMU METOJIAMH;

v B mpoiecce OOYyUYECHUsI CTYIEHTHI JODKHBI YCBOMTH METOIMKY TOCTPOCHHUS AIreOpandyecKux
CTPYKTYp, BHYTPEHHIOIO JIOTHUKY, CBS3bIBAIOIIYI0 JIMHEHHYIO anreOpy U aHAIUTHYECKYIO
TrE€OMETPHUIO.

MeTtoauyecKue peKOMeHAAlMU CTYJAeHTaM 110 CAaMOCTOATeJIbHOI padorTe.

CamocrosiTenbHass padoTa CTYIEHTOB SIBISETCS BaKHEHIIEH COCTaBHOM YacThiO y4eOHOM
paboThl U IpeHA3HAYCHA JUIS JOCTHKEHUS CICAYIOIIUX LIeTei:

v/ 3aKperuieHUE U YriIyOJIeHHE MOJTyYSHHBIX 3HAHUM, YMEHUI U HaBBIKOB;

v/ TOJrOTOBKA K MPEICTOSIINM 3aHATUSAM, 3a4€Ty U DK3aMEHY;

v (GopMHpOBaHHE KyJIbTYpbl yMCTBEHHOTO TpyJa W CaMOCTOSTENBHOCTH B TIOUCKE |
MPUOOPETEHNU HOBBIX 3HAHMIA.

[IpenogaBatensM cieayer OOBSCHUTH CTYIEHTaM HEOOXOAMMOCTh CaMOCTOSTEIbHON
paboThl IS YCHENTHOTO OCBOEHMsS Kypca. CpeactBamu 00€CIeUeHUs CaMOCTOSITEIBHON padoThI
CTYJCHTOB SIBJISIFOTCSI y4E€OHMKH, COOpPHMKHM 3aqady M y4yeOHble NOCOOMs, MPUBEICHHBbIE B CIHCKE
OCHOBHOH U JIOTIOJIHUTENILHON JIUTEpaTyphl, a TaKkKe METOANYECKHE PEKOMEHJAIMHM B 3JIEKTPOHHOM
¢bopme, UCTIONIb3yeMble Ha TPAKTUYECKUX 3aHATHSIX.

Kpome TOro, cryneHT Moxer ucnonb3oBaTb MHTepHeT-pecypcbl. OAHMM M3 OCHOBHBIX
YCIIOBUM YCIIEIIHOTO OBJIQJCHUS] YYEOHBIM MaTepuajoM SBIISETCS IMOCEIIEHUE JEKIUOHHBIX H
NPAaKTUYECKUX 3aHATHHA. Eciu mo KakuM-TO MpUYMHAM 3aHATHE ObLIO MPOMYIIEHO, HEOOXOAMMO B
KpaTyailliue CpoKH CaMOCTOSITEIbHO pa3o0paTh NPOMYIIEHHYI0 TeMy (BOCCTAaHOBUTh KOHCHEKT
JIeKUMHU, pa30o0paTh 3aJaHUs MPAKTUYECKOTO 3aHATHUS), MHAue JalibHellee H3ydyeHue AUCIUILINHBI
CYLIECTBEHHO OCJIOXHHUTCS. BaKHO BBINOJNHATH BCE 3a/laHus, MpeasiaraeMble IMpernojaBaTesieM st
noMaiHeit paboTsl.

IIpy  uW3yyeHMM  JUCHMIUIMHBI  LEJIecO00pa3HO  NPUICPKUBATHCS  CIEAYIOLICH
MOCJIEI0BATEIbHOCTH:

1. lo mocenieHust nepBOil JICKITUH:
a) BHUMATEJIbHO MPOYUTATH OCHOBHBIE MTOJIOKEHHSI TPOrpaMMBbI Kypca;
6) mogo0paTh HEOOXOAMMYIO TUTEPATYPY U O3HAKOMHUTECS C €€ COolepKaHUEM.

2. ITocne mocenieHns JIEKIUN:
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a) yriayOJIeHO H3Y4YHUTh OCHOBHBIE IIOJOXKEHHS TEMbl HPOrpaMMbl 10 MaTepuagaMm JIEeKUUU |
PEKOMEHIYEMBIM JIUTEPATYPHBIM UCTOUHUKAM;

0) JOMOTHUTH KOHCIEKT JICKIIUH KPATKUMHU OTBETAMH Ha KaX/IbIii KOHTPOJIbHBIA BOIPOC K TEME U MPU
BO3MOKHOCTH BBIIIOJHUTB 3aJjaHUE /ISl CAMOCTOSITENbHOM paboThl;

B) COCTaBUTb CIIMCOK BOIIPOCOB JJIsl BBIACHEHMSI BO BPEMS ayAUTOPHBIX 3aHSITUH;

I') IOATOTOBUTHCS K IPAKTUUECKUM 3aHITHUSIM.

[IpopabatbiBast MaTepuan JEKIUH, CTyAEHT 00s3aH OTMETUTh B KOHCIIEKTE YTBEpIKICHHUS,
OIpEeJIeJIEHUs], BBIBOJbI, CMBICI HJIM OOOCHOBAHHOCTb KOTOPBIX €My HEIOHSATHBI, U OOpPaTUThCS K
pEKOMEHAYeMOM JuTeparype 3a pa3bicHeHUsAMU. Ecnu pekomeHayemas nauTeparypa HE COAEPHKUT
TpeOyeMbIX 0O0BSICHEHH, HEOOXOIUMO OOPAaTUTHCS K MPENOABATEI0 C BOIPOCOM Ha MPAKTUIECKOM
3aHSATUU WIHM BO BPEMsI, BBIACIIEHHOE /Ul MHIUBUAYAJIbHBIX KOHCYJIbTALUH.

Ecnu Ha mpakTHYecKOM 3aHSTHUHU 3aJlaH BONPOC, UMEIOIIMN YacTHOE 3HaueHUe Win ciaalo
CBSI3aHHBIM C 0OCyXKJZaeMoil TeMOH, MpernojaBarellb HMeeT NpaBO HAa3HAYUThb CTYACHTY
MHUBUAYAJIbHYIO KOHCYJBTALlUIO B IIpe/iejaX BPEMEHH, YCTAHABIMBAEMbIX JIEHCTBYIOIIUM Y4€OHBIM
wraHoM. [yt moBbIIeHUST YPPEKTHBHOCTH CAMOCTOATENBHON pabOTHl CTYACHTOB PEKOMEHIYETCs
ClleAyloIUiA MopsAnoKk ee opraHuzanuu. CHayajna U3y4dalOTCsl TEOPETUYECKHE BOIPOCH IO
COOTBETCTBYIOLIEH TeMe C NpopabOTKOM, Kak KOHCIIEKTOB JIEKLMH, Tak W ydeOHHMKOB. Ocoboe
BHUMaHUE cJleayeT OoOpaTUTh Ha MOHUMAaHUE OCHOBHBIX MOHATUN M OIpEAeNeHHUH, Teopem, 4To
HEOoOXOUMO JJisl TMPaBWIBHOIO TMOHUMAaHUS W pElIeHUs 3ajad. 3aTeéM HY)KHO CaMOCTOSTEIbHO
pa3o0paTh M pPELINTh PACCMOTPEHHBIE B JIEKUMU MM B TEKCT€ HPUMEpbI, BBISICHAS B JETajsuX
IIPAKTUYECKOE 3HAUEHUE BBIYYEHHOI'O TeopeTHiecKoro Mmarepuaina. Ilocne gyero eme pa3 BHUMATEIbHO
MIPOYUTATh BCE BOIPOCHI TEOPHH, MOMYTHO pelllas COOTBETCTBYIOLIUE YIPAaXHEHUS, IPUBEICHHBIE B
yueOHUKax U COOpHUKAX 3a/a4.

YcBoenue yueOHOTro MaTepualia JI0JKHO NPOUCXOIUTh MOCTENIEHHO B TEUEHUE ceMecTpa, a
HE €JMHOBPEMEHHO 3a JIeHb 10 ’K3aMeHa. HenpaBuiibHas opraHu3anus caMOCTOSTEIbHON yd4eOHOM
paboThl MOXKET HAHECTH CYIIECTBEHHBIN Bpel (U3MUECKOMY M MCUXHYECKOMY 3710poBbi0. [lomumo
JIEKUUN CTYJEHT AOKEH CHCTEMATHUeCKH U MOJHO FOTOBUTHCA K KaXJA0MY MPAKTUYECKOMY 3aHSTHIO.
[IpenBaputensHo TpeOyeTcst U3YYUTh MaTepHaj COOTBETCTBYIOUIMX JIEKIMH M MPOYUTATh YUEOHHK.
Heo6xoauMo 3amoMHUTH (OPMYIUPOBKH TEOPEM M HEOOXOAMMBIE OIpPEACIICHUS] MaTEeMaTUYECKUX
noHsTuil. Tpebyercs moapoOHO pa3o0paTh TUIOBBIE MPUMEpPHI, PEIIEHHBIE B JIEKIUSAX U y4eOHHUKe.
XKenarenbHo, 3aKphIB KHUTY M TETPajJlb, CAMOCTOATEIBHO PEUINTh TE€ XK€ CaMble MPHUMEpHL. 3aTeM

CJICAYCT BBIIIOJHHUTDH BCC NOMAIIHUC U HE3AaKOHYCHHBIC aY/IUTOPHBIC 3alaHU .
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3amaun OJIKHBI PEeIIaThCsl aKKYPATHO, C MOSICHEHUSIMU U CCBUIKAMHU Ha COOTBETCTBYIOILNE
dopmynbel u TeopeMbl. DOpMyINBl CleAyeT BBIIHCHIBATh C OOBSCHEHUSMH COOTBETCTBYIOIIUX
OYKBEHHBIX 0003HAUYEHUI BEJTMYUH, BXOSAIINX B HUX.

[IpakTHyeckue 3aHATHS IPOBOIATCS C LIEIbI0 YIIIyOJECHHOIO OCBOECHUS MaTepuala JIEKLUH,
BbIpaOOTKM HaBBIKOB B pPELICHUM MPAKTHUECKUX 3aJad M IPOMU3BOJACTBE pacueToB. [J1aBHBIM
COZIep)KaHUEM TPAKTUYECKUX 3aHATUH SBIAETCS akTHBHasg pabora Kaxaoro cryneHta. CryneHT
00s13aH B MOJHOM OOBEME HCIIOIB30BAaTh BPEMS CAMOCTOSTENbHOW paboThl, MPEIyCMOTPEHHOE
HacTosimed pabodell MporpaMMoM, sl H3y4EHHUs COOTBETCTBYIOLIMX pa3lesioB (MoIyJei)
JUCLUIUIMHBL, 1 CBOEBPEMEHHO 00paIlaThCs K MPENoAaBaTellio B Cllyyae BOSHUKHOBEHMS 3aTpYAHEHUI
IIPY BBIIIOJIHEHUN CAMOCTOATEIbHON PaOOTHI.

3agaHus A1 CaMOCTOATENBHOM pabOThl CTYIEHTOB SIBJIIIOTCS COCTABHOM YacTbIO y4EOHOTro
nporiecca. BoinonaHenue 3a1anuii cnocoocTBYeT:

v/ 3aKpEIUICHUIO U PACIIUPEHHIO TOMYYCHHBIX CTY/JCHTAMH 3HAHHWI MO M3y4aeMbIM BOMPOCaM B
paMKax y4eOHOU AUCHUIUIMHBI «ANredpa v TeOMETPHs»;
v’ Pa3sBHUTHIO HABBIKOB 00OOIIECHHUS ¥ CHCTEMATH3AINKE HHPOPMAIIHH.

BaxHOCTbh caMOCTOSATENbHON pabOTHI CTYJEHTOB 00YCIIOB/IEHA MOBBIIIEHUEM TPEOOBaHUM K
YPOBHIO TIOJTOTOBKM CIIELUAIUCTOB B COBPEMEHHBIX YCIOBMSAX, a Takke HEeoOXOIUMOCThIO
MPUOOPETEHUsI HABBIKOB CAMOCTOSITEIbHO HAaXOAWTh HH(GOpMALMIO 10 BOMpocaMm anreOpsl u
F€OMETPUHM B pa3IUYHbIX HCTOYHUKAX, €€ CHCTEMaTH3UPOBATh; JaBaTh OLEHKY KOHKPETHBIM
MPAKTUYECKUM CUTYaIUsIM; COOMpaTh, AaHATU3UPOBATh UCXO/IHBIE JaHHbIE, HEOOXOUMBbIE /ISl pacyera
TEXHUYECKUX IIOKa3aTesnel, XapakTepU3yIOLUMX NEesATeIbHOCTh MPEANPHUIATUN; OCYILECTBIATH cOOp,
aHaJIn3 U 00pabOTKy TaHHBIX, HEOOXOAUMBIX JUISl PEILIEHUS] TOCTABJICHHBIX TEXHUYECKUX 3a/1a4.

CaMmocrosiTenbHass paboTa NpUOOIIAET CTYAEHTOB K HAayyHOMY TBOPYECTBY, IOUCKY U
PELIECHUIO aKTYaJIbHBIX COBPEMEHHBIX MpolieM B chepe MaTreMaTWKU W JHMHEHHOW anreOpsl U
aHAJIMTUYECKONH T€OMETPHUM, B YAaCTHOCTH. 3aJ@aHus JUIs CaMOCTOATENbHOM paboThl BBIMOIHSAIOTCS

CTYJIEHTaMH BO BHEAYJUTOPHOE BPEMSI.

ITporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusamMu OC BO HUAY MU®DU k obs3aTensHOMY
MUHUMYMY COJEpXKaHUS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl MO HAMpaBICHUIO IMOATOTOBKH

01.03.02 IIpuknagnast MaTeMaTHKa U HHPOpPMATHKA.

IIporpammy cocTaBMII: K. H., TOLEHT Kadeapsr BM M.U. KonbkoBa

Peunen3zenT: crapmuii npemnogaBarens kadeapsr BM A.B. JleGenera
35



