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AHHOTANIUA

Jucuumimna «AHaTuTHYECKasi TEOMETPHUS U JIMHEIHAas anredpay obecrieunBaeT NpruoOpeTeHne
3HAaHUI U YMEHUU B COOTBETCTBUH C rOCYIAapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM, CONEHCTBYET
byHaaMeHTanu3auu 00pa3oBaHus, (POPMHUPOBAHHUIO MHUPOBO33PEHUS M PA3BUTHIO CUCTEMHOIO U
JIOTUYECKOTr'O MBIILIJICHHUS.

«AHaITUTUYECKAs] TEOMETPUS» 3HAKOMUT C IPUMEpPAMU IIPUMEHEHHSI KOOPAUHATHOTO METOJ1a €
UCTOJB30BAHUEM BEKTOPHOM aireOpbl, a TakkKe OJIIEMEHTApHBIMH CBOHCTBaMH  adGUHHBIX
npeoOpa3oBaHuil U (GOpMUpPYET HABBIKM PELICHHMsS I'€OMETPUUYECKHX 3a/ad B PA3JIMYHBIX CHUCTEMax
koopauHaT. OCHOBHAs 3a7ja4ya aHAJTUTUYECKON I€OMETPHUH 3aKJIIOYAETCS B U3YYEHUU I€OMETPUYECKHUX
¢uryp c TOMOIIBIO COOTHOIICHWHA MEXAY KOOpAMHATAMH TOYEK, W3 KOTOPBIX OTH (UTYPHI
obpasoBanbl. JI100yl0 (uUTypy MOXKHO paccMaTpHBaTh KaK MHOXKECTBO TOYEK, YIOBIIETBOPSIOMINX
HEKOTOpPOMY I€OMETPUYECKOMY YCIOBHMIO. DTO YCIOBME MOXHO 3alHMcaTh B BHUJE alre0pandyeckoro
YpaBHEHHUS, CBA3BIBAIOLIETO KOOPAUHATHI X U Y KaKJ0U TOUkH Gurypsl. CyTb METO1a aHAIUTUYECKON
IFE€OMETPUU COCTOMT B H3YYEHHMHU CBOMCTB (PUIYphl C IOMOILBIO COOTBETCTBYIOIIETO YpPaBHEHUS,
HCCIIEYEMOTO CPEJICTBAMH areOpbl. DTOT METOJ MO3BOJISIET YCTaHABIMBATH T€OMETPUIECKHIE (PaKThI
CHUCTEMaTU4YHbIM 00pa3oM, B OTIMYME OT TPAJAULIUOHHOW «CHHTETHYECKONW» TIeOMEeTpuH, TIie
IPUXOJUIIOCH U300peTaTh METO/IbI JOKA3aTENIbCTBA ISl KAXKAO0I0 OTAEIBHOIO ClIyvast.

Paznen «AnanmuTuueckass reoMeTpus» SIBISIETCS OCHOBHOM Cpeau IMEpeXOAHBIX KypCOB OT
IIKOJIBHOM MaTEeMaTHKHU K BBICHIEH MaremaTuke. M3ydaemblil B Kypce MaTepuanl CUCTEMAaTHYECKH
UCMOJIb3yeTCsl Ul HarisAHOM WIUTIOCTpAallMM M KaK HCTOYHMK 0000meHui B Kypcax «JIuHeiHas
anredpa» u «MaremaTuueckuil aHanus». JlucuuruinHa sBnsercs 0a30BOM AN M3Y4EHHUS BCeX
MaTEeMaTHYeCKUX JUCUUIUIMH. 3HaHUS M MPAKTUYECKHE HABBIKM, IOJYYEHHbIE [0 TUCIUIUINHE
«AHaJIUTHYECKas TEOMETPHUsS», HCIHOJB3YIOTCS OO0y4aeMbIMH CTYACHTaMU TakKe NpU HU3Y4YEHUU
ob1enpopeccHOHATbHBIX JUCIUIUIMH U ITPH BBIMOJIHEHUH KYPCOBBIX M JJOMAIIHUX padoT.

Paznen «OcHOBBI JHMHEHHON anreOpbl» OTHOCUTCS K YHUCIY MaTeMaTHYeCcKuX M OOIIMX
€CTECTBEHHO HayuyHbIX JIucHUIUIMH. OHAa HMeeT pPa3HOCTOPOHHME CBSI3M CO MHOTHMH JPYTUMHU
MaTeMaTHYeCKUMHU U CIEUUAIbHBIMU JUCHUIUIMHAMU. JlucHuIuiMHa OCHOBBIBAE€TCS Ha 3HAHUU
YHCIIOBBIX CUCTEM U (PYHKILMI, M3YyYEHHBIX B CpEIHEH IIKOJe, a TakKe B HECKOJIBKUX MEPBBIX TEMax
Kypca «Matemartuueckuil aHanu3y». [Ipy M3ydeHHH JHMHEHHBIX MPOCTPAHCTB B JIMHEHHOM anrebpe
LIMPOKO UCHOJB3YIOTCS 3HAHMSI, YMEHUSI U HAIJISIIHbIE MPEICTABICHUs, TMOJIyYEHHbIE CIylIaTeNs MU
MpU WM3YYEHUU NPSIMON U MJIOCKOCTU B aHAJIIMTUYECKON T'€OMETPHUH.

B mponecce o0yueHHs CTYIEHTHI JOJDKHBI YCBOUTH METOJUKY IOCTPOEHUS alnredpanveckux
CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBSI3bIBAIOLIYIO TMHEHHYIO alredopy U aHaATUTHYECKYIO T€OMETPHIO, U

MPUOOpPECTH HAaBBIKM MCCIIEAOBAHUS U PEUICHHS 3a/1a4 anreOpbl ¥ aHATUTUYECKON T€OMETPHUH.



1. IEJIA Y 3AJTIAYM OCBOEHMS YYEFHOU JJUCIATIIIMHBI

Ilenpto mpenoaBaHusl IUCHMIUIMHBI «AHAJIUTHYECKas TEOMETpHUs M JIMHEHHas anredopay»
SBIIICTCS: O3HAKOMJICHHS C HMCTOPHEW pa3BUTUA anreOpbl W TEOMETpHH; oOOecreueHue
(GyHIaMEHTAILHON TOATOTOBKH B OJHON W3 BaKHEUINIUX OO0NacTell COBPEMEHHOW MaTEeMaTHKU;
03HAKOMJICHHE C OCHOBaMH KJIACCHUECKOW M COBPEMEHHOW anreOphl M TEOMETpPUH, OOy4YCHHE
OCHOBHBIM aJIT€OpanyecKUM W aHAJUTHYCCKUM METOJaM PEIICHHS 3a/iad, BO3HHKAIOIIUX B JIPYTUX
MAaTEMaTUYECKUX JUCLUUILUIMHAX U B IPAKTHKE.
3aiaun TUCIUTUTMHBI «AHATUTUYECKAsi TEOMETPHS U JIMHEHHas aredpay — 00y4UTh CTYACHTOB:

v 0CHOBaM pabOTHI ¢ MATPULIAMHU M IE€TEPMUHAHTAMM;

v OCHOBHBIM METOJIaM PEIICHUS CUCTEM JIMHENHBIX YPaBHEHUH;

v OCHOBHBIM METOJIaM BEKTOPHOI anreOpsl;

v\ OCHOBHBIM IIOHATHSAM, CBS3aHHBEIM C TPYIINaMH IpPeoOpa3’oBaHMii Ha IUIOCKOCTH M B

IIpOCTPAHCTBE;

<\

KOOPAWHATHOMY METOAY UCCIICAOBAHUSA TCOMETPUICCKUX O6I>CKTOB;

<

OCHOBAaM TEOPUU KPUBBIX U IIOBEPXHOCTEN BTOPOTO NOPSJIKA;
v BaXHBIM IIOHATUAM, CBA3aHHBIX C HHHCﬁHBIMH HpOCTpaHCTBaMI/I n HUux HOI[HpOCTpaHCTBaMI/I,
JHHEWHBIMHU OIIEPaTOPaMHM, C COOCTBEHHBIMH BEKTOPAMHU M COOCTBECHHBIMH 3HAYEHUSIMHU.
B pesynbrare u3y4eHus: AUCIHUILTAHBI CTYICHTBI JTOJIXKHBI:
HUMETh MPEICTABICHHE:
v’ 0 3HaueHUH AIreOpbl U TEOMETPHH, HX MECTE B CHCTEME (YHIAMEHTAIBHBIX HAYK M UX POJIH B
pellIeHUH MTPAKTUYCCKHX 32134,
v 00 UCTOPHH Pa3BUTHS M COBPEMEHHBIX HAMPABJIEHHUSX B aaredpe u TeOMETPHUH;
v 0 METOIOJOTHYECKHX BOIIPOCAX aaredphbl U FeOMETPHH.
3HATH:
v BO3MOXHOCTH KOOp}II/IHaTHOFO MeToAa IJIsI UCCIICTOBAHUA FeOMeTpI/I'-ICCKI/IX 158 anre6pa1/1quKI/IX
00BEKTOB;

v’ OCHOBHBIE 33]1a4i BEKTOPHOM aireOphr;

<

OCHOBHbI€ BH/Ibl YPAaBHEHHH MTPOCTEHIINX T€OMETPUIECKUX OOBEKTOB;
v\ OCHOBHbBIE TOHATHs, CBs3aHHBIE C a(QUHHBIME TPEOOPAa30BAHMAMU  IUIOCKOCTH M
MIPOCTPAHCTBA; OCHOBHBIE CBOICTBA BaXKHEHIIINX aNreOpandeckux CTPyKTyp;

v’ OCHOBBI pEIICHHI CHCTEM JIMHEHHBIX YPaBHCHHIA,

<

OCHOBBI TEOPHH MaTPHIL,

v/ OCHOBBI TEOPHH OTPEICITUTENIEH;



v’ OCHOBBI pabOTHI C OTIEPATOPAMH ¥ UX MATPUIIAMH.
YMETb:
v/ HCCIeNoBaTh MPOCTEHMIINE TEOMETPUUECKUE OOBEKTHI 10 HMX YPABHEHHUSIM B Da3HYHBIX
CUCTEeMax KOOPAMHAT;
OMKCHIBATh CTPOCHHE HEKOTOPHIX KJIACCOB F€OMETPUUECKUX OOBEKTOB;
IIPOM3BOJUTH OLIEHKY KaueCTBa IOJYUYEHHBIX PELICHUI PUKIIaJHbIX 33/1a4;
OIEpUPOBATh MAaTPULIAMU U OIIPEAETUTEIAMU;
peliaTh CUCTEMbl ypaBHEHUM;

peoOpa3oBbIBaTh KOOPAMHATHI BEKTOpA MpHU 3aMeHe 0a3uca;

AN N N NN

CTPOUTh MATPHILy JIMHEHHOTO ONEpaTopa, HAXOAUTh COOCTBEHHbIE 3HAUEHUS M COOCTBEHHBIE
BEKTOpPA JIMHEUHOrO ONEPaTopa.
UMETh HaBBIKH:
v HMCHOJIb30BaHHMS METOJIOB AHAIUTHYECKON TI'€OMETPHH M BEKTOPHOW aireOpsl B CMEXKHBIX
TUCIUIUINHAX U (PU3HKE;
v/ HCIOJIb30BAaHUS METOIOB JIMHEHHOMN anreOphbl B CMEKHBIX JTUCIHUILUTMHAX U (DH3HKE.
OO6mue 3a1a4u MOKHO c(hOPMYITHPOBATH TAK:
v’ (opMHpOBaHHE NMPEICTABICHNSA O MECTE U POJIM MaTEMATHKU B COBPEMEHHOM HayKe, TEXHUKE H
MIPOU3BOICTBE;
v/ BOCIHMTaHHE MATEMATHYECKOU KYJIBTYPHI;
v’ pasBHUTHE JOTHYECKOTO MBIILJIEHHUS U CIIOCOOHOCTH ONEPHPOBATH C a0CTPAKTHBIMU O0BEKTAMH,
OBJIaJICHHE TEXHUKOW MAaTeMaTUYECKUX PACCYKIECHUN U JJOKA3aTEIbCTB;
v (popMHpOBaHUE NEPBUYHBIX HABBLIKOB HAYYHOIO MCCIIENOBAHUS U CAMOCTOATENLHOM PabOTHI;
4 OCBOCHHE JIOTHYECKHUX OCHOB KypcCa U MOJArOTOBKA K UX HCIIOJIB30BAHHIO ITPU U3YUCHUU JAPYTUX
MAaTeMaTUYeCKUX, E€CTECTBEHHO - HAyYHbIX M CHEHUUAJbHBIX AUCIUIUIMH, a TaK € B

npo¢ecCUOHATLHON 1eATEIbHOCTH.

2. MECTO YYEBHOM JUCLUIIJINHBI B CTPYKTYPE OOII BO
Hnoexc oucyunaunst: 51.0.06.02

JucnunnuHa « AHaTUTHYECKas TEOMETPUS U JTMHEHHas areOpa» OTHOCUTCS K 00s3aTeIbHON
yacTu paboudero yueOHoro rutana no HanpasieHuto 15.03.03 «Ilpuknannas MmexaHukay.
Jlis ee ycmemHoro ycBOEHHUsI HEOOXOAMMBI MaTeMaTWYeCKHE 3HAHWS U YMEHHUS Ha ypOBHE
cpenHero o0pa3oBaHus, a UMEHHO:

v’ Kypc cpesHeit 001eo0pa3oBaTeabHON NIKOJIBI «AJrebpa U Hayajia aHaIn3ay,



v Kypc cpenHeii 001eo0pa3oBaTenbHoi MKOIb! «I eoMeTpusy».

BJI&I[GTB HaBBIKaMH pa6OTBI C BCIICCTBCHHBIMHU YHCJIaMH, aJII‘e6paI/I‘IeCKI/IMI/I BBIPpAXKCHUAMU.

Jucuunumza sSBIseTCs NPEAIECTBYIOMEH Uil TAKUX TUCIUIUIMH KaKk «MaTeMaTu4eCKuil aHaln3,

((TeopI/IH BEPOATHOCTU U MAaTEMATUUYCCKAA CTaTUCTHUKA, «Dusznka» u T.A.

3. ®OPMUPYEMBIE KOMIIETEHIIMU W IIVIAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

Osxupaercsi, 4YTO B pPE3yJbTaTe OCBOCHHS AMCUMIUIMHBI CTYIEHT HPUOOPETET CIeqyIolIHe

KOMIICTCHIIUU:

Oobmenpodeccuonanbubie komnerenuuu (OIIK)

Koa u HauMeHOBaHHE

Koa u HauMeHOBaHHUe HHAUKATOPAa T0CTUKCHUSL

KOMIeTeHIUH KOMIeTeHHH
OIIK-1  Cnocoben  mpumensats 3-OIIK-1 3nate ¢Qusmueckue OCHOBBI MEXaHHKH, (PHU3HUKY
€CTECTBEHHOHAYYHbIC U KojebaHMH W BOJNH,  MOJEKYISIpHYIO  (U3MKY |

O6HI€I/IH)K€HCpHI>Ie 3HaHuA, MCTOIbI
MaTEMAaTHYCCKOI'O aHaJInu3a n
MOACIINPOBAHUA B
HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH.

TEPMOJUHAMUKY, SJIEKTPUYECTBO M MAarHeTus3M, OITHKY,
aTOMHYI0 U SA€pHYIO (GU3HUKY, METOJbl MaTEeMaTHYECKOIo
aHaJn3a

V-OIIK-1 VYmerp Ha mpakTUKE NPUMEHATh 3HAHUE
(U3MYECKUX 3aKOHOB K PCEHICHUIO YYEeOHBIX, HAYYHBIX U
Hay4YHO-TEXHUYECKUX 3aJay; HaXOJUTh aHAJOTUU MEXKIY

pa3IUYHBIMU  SIBICHUSMH ~ TPUPOABI M TEXHUUYECKUMHU
rpoieccamu
B-OIIK-1 Brnagers MeromamMu TpoOBeIeHUS] (PU3MUECKOTO

JKCIIEPUMEHTa MaTeMaTH4YecKol 00pabOTKM TMONYy4EeHHBIX
pe3yabTaTOB, UX AHATU3UPOBATh U 000OIIATH MX; COCTABIATH
OTYET O CBOEH padoTe C aHAIU30M PE3yIbTaTOB




4. CTPYKTYPA U COJEPKAHUE YUYEFHOH JUCIUILIMHBI*

Buabl yueonoii padorsl
Ne m/m HanmenoBanue pa3fesa /TeMbl JUCHHILUIMHBI Ne nenenn Mpakr. Texvurmii MaKcHMAILHBI
Jlexumun 3ausTHS/ JIa6. padorer | CPC yi
CeMHHAPEI KOHTPOJIb 0as
48 48 129 (popma)* (em. . 5.3)
Cemectp 1
Paznen 1.
1.1.  OcHOBHI TUHEWHON anTreOpsI 1-5 10 10 20 3, KP 10
1.2 BexTopHas anrebpa 5-8 6 6 9 13 10
Py0Ge:xHbIl KOHTPOJIb 8 KP 10
Paspgen 2.
2.1  AHanuTHYeCKas FeOMETPHs 9-16 16 16 24 3, KP 10
PyGe:xHbIl KOHTPOJIb 16 KP 10
IIpomeskyToUHAS aTTeCTALNA JK3aMeH 27 45
Ilocemaemocrn 5
Hroro: 32 32 53 27 100
Cemecrp 2
Pazpnen 3.
3.1  JluneiiHble IPOCTPAHCTBA M TIOAIPOCTPAHCTRA 1-8 8 8 38 a3 10
Py0e:xHbIl KOHTPOJIb 8 KP 15
Paznen 4.
4.1  JluneiiHbple onepaTtopbl 9-16 8 8 38 3 15
Py0e:kHblii KOHTPOJIb 16 KP 10
Ipome:kyToUYHasi aTTeCTALUSA IK3aMeH 36 45
IMocemaemocTb 5
Hroro: 16 16 76 36 100

*Coxpame}me HaHUMEHOBAHMI (bOpM TEKyHliero, pyﬁemnoro U IMIPOMEKYTOIHOI0O KOHTPOJIS:

JI3 — nomaiiiHee 3aaHue
KP — konTponbHas padora




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE IO pa3jaejiaM (TeMaMm)

JlekuMoHHBIN Kypc

HaumenoBanue pasjaesa
/TeMBbI JUCIUTLINHDI

Conep:xkanue

1 cemecTp

Pazpen 1.

11

OcHOBBI JINHEWHOM anreOpbl

Marpuiibl, OCHOBHbIE TIOHSATHS U BUABI MaTpull. [lelicTBUsA Hax
MaTpUllaMU — JIMHEHHbIE: CIIOKEHHE (BbIUMTAHHUE) MATpHILL,
YMHOKCHME MaTpUIbl HA CKaJsp; HEJIMHEWHBIC: YMHOXCHHUE
MaTpull, TPAHCIIOHUPOBAHUE MAaTpHL], HAXOXAECHUE OOpaTHOU
MaTpHULIBL. CaoiicTBa onepanuin HaJ MaTpULIAMU.
DOKBHUBAJICHTHBIE MAaTpHIIbl, 3JEMEHTapHble IpeoOpa3oBaHUs
HaJl MaTpuliaMu. MaTpu4HbId MHOTOYJIEH.

Onpenenurens MaTpULbl, OCHOBHBIE IIOHATUS U CBOWCTBA
onpezaenuTens. MUHOp 37€MEHTa MaTpUIbl U alnredpandyeckoe
JIOTIONIHEHHE  3jeMeHToB  Martpuubl. Teopema Jlamnaca,
ciencTBus. MeTo bl HaX0XKACHUS ONPEICITUTEIS.
Onpenenenue oOpaTHOM MaTpULBl AN JAHHOM MaTpuueil.
Kpurepuit 00paTUMOCTH MaTpHULIBL. Teopema 0
€IMHCTBEHHOCTU  CYIIECTBOBaHHUS  OOpaTHOW  MaTpHIIbl.
CpoiictBa oOpaTHOW MaTpuibl. MeTOABl  HAXOXICHUS
00paTHOW MaTpHIIbI.

Paur wmarpunel. CBoiicTBa paHra Marpuibsl. MeTojbl
BBIYMCIICHHS PAHTa MaTPULBL.

CucreMbl JMHEWHBIX YpaBHEHMH UM OCHOBHbBIE MOHSTHS.
Kputepnii coBmectHocTH: Teopema Kponekepa — Kamenu.
PaBHOCHIIBHBIE CUCTEMBI YPABHEHUH.

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

OnHopoiHbIE CUCTEMBI JIMHENHBIX YpaBHEHUM.
dyHaaMeHTalabHas CHCTEMA PEIIEHUN M ee cBoiicTBa. CBA3b
MEXIYy PEUICHUSIMH ACCOUMHPOBAHHBIX CHCTEM YpPaBHEHMM.
CtpyKTypa 0011ero peneHusi He0IHOPOTHON CHUCTEMBI.

1.2

Bektopnas anreGpa

BekTopbl 1 nuHEHHBIE onepalny HaJx HUMH. KosmmHeapHOCTh
U KOMIUIAHApPHOCTb BEKTOPOB. IIpoekuus Bekropa Ha OCb,
CBOWCTBa Tmpoekuud. JIMHEHHass 3aBUCUMOCTh  CHCTEM
BeKTOpoB. Onucanue 0a3MCOB IUIOCKOCTH M IPOCTPAHCTBA.
Koopnunatsl BekTopoB B 0a3uce Ha TIUIOCKOCTH M B
IpocTpaHcTBe. JIeHCTBUA HAJl BEKTOpaMU, 3aJaHHBIMU CBOMMU
KoopauHaTamMu. Hampapisrompe KOCHHYCBI BEKTOpa M MX
cBoiictBa. Kputepuum KONIMHEAPHOCTH W KOMIUIAHAPHOCTHU
BEKTOPOB B KOOpJMHATAX.

[exaproBa cucreMa KOOPJIHHAT. [TpeoGOpa3oBanue
MIPSIMOYTOJIBHBIX KoOopauHaTt. [losspHas cucrema KoopauHaT Ha
II0CKOCTH. CBsA3b JI€KAPTOBBIX KOOPAMHAT C IOJISIPHBIMM.
Hunuanpuueckas u chepudeckas CUCTEMbl KOOPAMHAT M UX
CBS3b C JCKAPTOBBIMU KOOPAUHATAMU.

CkansspHO€, BEKTOPHOE U CMEIIaHHOE ITPOU3BENCHUS BEKTOPOB,
UX CBOMCTBA M I'€OMETPUYECKUN CMBICI. JIBOMHOE BEKTOPHOE




MPOM3BECHUE BEKTOPOB M €r0 CBOWCTBA.

Pazgea 2.

2.1

AnxanutHueckas reoMETpus

[TousiTue nuHuil U moBepxHocTed. [IpsiMas Ha TMIOCKOCTH.
Paznuunbie pOpMBI 3aIucH ypaBHEHUH MPSMON Ha IIOCKOCTH.
B3anmHOe pacnosokeHne NpsiMbIX Ha IIJIOCKOCTH.

KpuBsie BToporo nopsijka: 3JuIMIC, Tunepoosa u mapadoina, ux
F€OMETPUYECKUE CBOMCTBA, YPAaBHEHUS U  IIOCTPOCHHE.
[IpuBenenue oOIIETO YpaBHEHUS KPHUBOH K KAaHOHHYECKOMY
Buay. [loctpoeHue KpuBOM.

[Tnockocts B mpocTpaHcTBe. Paznuynbie (GoOpMBI  3amucu
YPaBHEHHs IJIOCKOCTU. B3auMHOE pacroaoKeHue IIOCKOCTEN.
IIpsmMasgs nuHHMA B NOPOCTpPAHCTBE. PasnuyHble ypaBHEHUs
npsMoi. B3auMHOe  pacnosiokeHuMe — AByX NpPSAMBIX B
IIPOCTpAaHCTBE.  B3aumMHOE  pacrnonokeHue MNpsAMOd H
IIJIOCKOCTH.

IToBepxHOCTH BTOPOTO MOPSIAKA, UX KAHOHUYECKUE YPABHECHHUS.
HccnenoBanue nosepxHocred Mertonom ceuenuil. [locrpoenue
ITOBEPXHOCTEH BTOPOTO MOPSIAKA.

2 ceMmecTp

Pazgen 3

3.1

JInnelHbIe IPOCTPAHCTBA U
MOATIPOCTPAHCTBA

[ToHATHE M TpUMEpPbl JTUHEWHBIX MPOCTPAHCTB. AKCHOMATHKA
JIMHEMHOTO  MmpocTpaHcTBa.  JIMHEWHO  3aBUCUMBIE U
HE3aBUCHMBbIE CHUCTEMbI BEKTOPOB. DKBUBAJIEHTHBIC CUCTEMBbI
BEKTOPOB. basuc u  pa3MepHOCTP  NPOCTpPaHCTBA.
KoneuHoMmepHble JMHEWHbIE npocTpaHcTBa. CBiA3b MEXAy
O0asucamu  JUHEHHOro  mpocTtpaHcTBa.  IIpeoOpazoBanue
KOOpJIMHAT BEKTOpa MpH nepexojie oT 0asuca k 0asucy.
[TonsiTre u npumeps! noanpocrpancTs. Cymma u nepecevyeHne
noanpocTpaHcTB. JIMHelHble O0OJOYKM M MX Pa3MEpHOCTb.
Pa3noxeHne npocTpaHcTBa B IPSIMYIO CYMMY HOJIIIPOCTPAHCTB.
IIpsiMoe nononHeHueE.

Pa3pen 4.

4.1

JInnelHbIe OnepaTophl

Onpenenenue U OpUMEpbl  JIMHEHHOro  omeparopa.
N3omopdusm nuHeNHBIX mpocTpaHcTB. OOpa3 U sapo
JIMHEMHOTO oreparopa. Marpuia JHHEHHOro orneparopa B
JnaHHOM Oasuce. BripaxkeHne koopArHAT BeKTOpa-o0pasa uepes
KOOpJMHATHl BeKTOpa-npoodpaza. CBsi3b MEXy KBaJApaTHBIMU
MaTpulaMd U JMHEHHBIMM oleparopamu. [leiictBus ¢
JUHEHHBIMU omepaTopaMu, uX cBoiicTBa. I[IpeoOpazoBanue
MaTpHIlbl OIlepaTopa IpH Mepexoie OT OoJHOoro Oaszuca K
JIpyromy.

XapakTepUCTUYECKU UM MHUHHUMAJIbHBIH ~ MHOTOWIEHBI.
Cob6cTBeHHbIE BEKTOpPHI U COOCTBEHHBIE 3HAYEHMS JTMHEIHOIrO
orepaTopa, UX CBOMCTBA.
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IIpakTHyeckue/ceMUHAPCKHUE 3aHATUSA

1 cemecTp
Ne . 3
TemaTuka NPaKTHYECKUX 3aAHATHIA AyIMTOpHBIE 3aIaHUSA
Heaeau (4yacoB)
. Pemenne 3agay  u3  3aJaYHHKOB,
1 Martpuiisl 1 1elCTBHs HAJl HUMH 2
YKa3aHHBIX B CIIUCKE JIUTEPATYypPhl
9 Onpenenurenu, METOJbl BBIYUCICHUS 9 Pemenuve 3amauy w3 3aJa4YHUKOB,
ornpeaenuTenen YKa3aHHBIX B CIIUCKE JIUTEPATYpPhl
3 OOpatHass MaTpulla ¥ METOHBI €& 5 Pemienne 3agau w3 3aJaYHUKOB,
OTBICKaHUS YKa3aHHBIX B CIIUCKE JIUTEPATYypPhl
Pemenne 3amau  u3  3alaYHUKOB
4 CJIAY. Meroas! pemienust CJIAY 2 A A ’
YKa3aHHBIX B CITUCKE JTUTEPATYPhI
5 KP No 1. «OcHOBBI THHEITHON anreOpbi» 2 Paznarounsblit MaTepuan
Bektopa w® omepanmm Haag HUMU.
o Pemenne 3agauy w3 3aJaYHHKOB,
6 Jluneitnas 3aBHCHUMOCTh u 2
YKa3aHHBIX B CIIUCKE JIUTEPATYypPhl
HE3aBHCHUMOCTh BEKTOPOB
JlekapToBass W TOJIApHAs CHCTEMBbI
Pemenne 3amau W3  3a/laYHUKOB,
7 koopauHat. [IpeobGpa3oBaHue cucrem 2
YKa3aHHBIX B CITUCKE JIUTEPATYPhI
KOOpJIMHAT.
CkansipHOe, BEKTOPHOE U CMEIaHHOE
8 MIPOU3BE/ICHNE BEKTOPOB 2 Pemenne 3amau W3  3a/laYHUKOB,
YKa3aHHBIX B CITUCKE JTUTEPATYPhI
9 KP No 2 «Bektopnas anrebpa» 2 PazngaTounslii MmaTepuan
Pemenne 3amad W3 3aJa4HHMKOB
10 [Ipsimast Ha IIOCKOCTH 2 8 A ’
YKa3aHHBIX B CITUCKE JIUTEPATYyphl
Pemenne 3amad W3 3aJa4HHMKOB
11 [TmockocTh 2 A A ’
YKa3aHHBIX B CITUCKE JIUTEPATYyphl
Pemenne 3amau W3  3a/laYHHKOB,
12 [Ipsimast TUHUS B IPOCTPAHCTBE 2
YKa3aHHBIX B CITUCKE JIUTEPATYyPhl
Pemenne 3amad W3  3a/laYHUKOB
13 [Ipsimast v IocKoCTh 2 A A ’
YKa3aHHBIX B CITUCKE JTUTEPATYPHI
Pemenne 3amadu  w©3 3a/laYHUKOB
14 KBII 2 A A ’
YKa3aHHBIX B CITUCKE JTUTEPATYPHI
Pemenne 3amad W3 3a/laYHUKOB
15 TIBII 2 A A :
YKa3aHHBIX B CITUCKE JIUTEPATYPHI
16 KP Ne 3 «lIpsamas n nnockocts. KBII» 2 Pa3naTounslii MaTepuan
2 cemecTp
Ne TemaTnka NPaKTHYECKUX 3aHATHI 113 AyAUTOpPHBIE 3a1aHUS
HeleJau (4acoB)

1-3 Jluneitnple mnpoctpaHcTBa. basuc u 3 Pemenne 3amadu  u3  3a/a4YHUKOB,
pa3MepHOCTh JTUHEHHOTO YKa3aHHBIX B CITUCKE JTUTEPATYyPhI
MPOCTPAHCTBA. [Ipeo6pa3zoBanue
KOOpJMHAT BEKTOpa TMpU  3aMeHe
Oasuca.

4-7 Jluneitapie moanpoctpancTea. Cymma u 3 Pemenne 3amau W3  3a/JaYHHKOB,
nepeceyeHue JMHEHHBIX YKa3aHHBIX B CIIUCKE JIUTEPATypPhl
noanpoctpancTs. [Ipsmas cymma.




8 KP Ne 1. «JIlunelinbie mpoCcTpaHCTBAY» 2 PazngaTounsrii MmaTepuan

9-12 | JIuneitHbIi oreparop. Matpuna 3 Pemenne 3amau W3 3aJaYHMKOB,
JuHeHoro omepartopa. JledcTBus ¢ YKa3aHHBIX B CIIUCKE JIUTEPATYypPhl
JIMHEHHBIMU OIIEPaTOPAMHM.

13-15 | CoGcTBEHHBIE 3HAYEHUS u 3 Pemenne 3amad U3  3aJaYHHMKOB,
COOCTBEHHBIE  BEKTOpa  JMHEWHOTO YKa3aHHBIX B CIUCKE JTUTEPATYPHI
orepaTtopa

16 KP Ne 2 «JIuneitnslii onepatop» 2 Pa3naTounslil MaTepuan

4.3. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecreyeH s J1JIsl CAMOCTOAITEIbHOW padoThl CTY/IEHTOB
1. KanaraukoB A.H., Kpumenko A.Il. Ananutnyeckas reomerpus. Y4eOHUK ais By30B. M. MI'TY,

2004 r

2. Kanarauxo A.H., Kpumenko A.Il. Jluneiinas anre6pa. YueOHUK AJis BY30B. M. MI'TY,
2004 r
3. Tucemennsrnii I.T. KoHCcTeKT neKmii O BBICIIEH MaTeMaTHKE. M:  Aipuc-llpecc, cepus

Bricmee o6pa3zoBanue 2008r.
CamocrosTenbHas padoTa BKIFOUACT B CeOS:
v paboTy ¢ JEKIMOHHBIM MATEPUAIIOM, MIOMCK M 0030p JIMTEPATypbl M 3JIEKTPOHHBIX HCTOYHHKOB
nHOpMAIMY TI0 MHIMBUAYAIBLHO 33JaHHOH MpodiiemMe Kypca;
BBINOJIHEHUE IOMAIIHUX 3aIaHHIA;
OTIEePEkKAIOIYI0 CAMOCTOSITEIBHYIO Pa0OTY;
U3yueHHE TeM, BBIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY;
MOJITOTOBKY K CEMUHAPCKUM 3aHSATHSIM;
MOJITOTOBKY K KOHTPOJIBHOH paboTe U 9K3aMeHy;

BBIITOJIHCHHUE PACUCTHBIX pa60T;

N N N N IR

Y49aCTHUEC B HAYUYHBIX CTYACHUCCKHUX KOH(I)epeHI_II/ISIX, CCMHUHAapax U OJinMIIhaaax.

5.  OLEHOYHBIE CPEACTBA  JJIS1  TEKYIIEITO  KOHTPOJIS
YCIIEBAEMOCTH, MPOMEKYTOUYHOUN ATTECTALIMA MO UTOTAM OCBOEHMS
JUCLUIINHBI

DoHJ OLIEHOYHBIX CpCACTB 110 JUCHUIIIINHEC obecreuynBaeT IPOBEPKY OCBOCHUS INNIAHUPYCMbBIX
PE3YIbTAaTOB 06y‘-ICHI/I$I (KOMHCTCHI_II/Iﬁ n "ux I/IHI[I/IKaTOpOB) oCcpeACTBOM MepOHpI/IHTI/Iﬁ TCKYyLICTO,

pyOEKHOTO ¥ TPOMEKYTOUYHOT'O KOHTPOJIS TT0 JUCITUTUTHHE.

5.1. lacnopT (poHIA OLIEHOYHBIX CPEICTB MO JUCHUIINHE
CBs3p Mexay (opMHUpPYEMBIMH KOMIIETEHIMSAMH M (OopMaMH KOHTPOJISL HMX OCBOCHHS

MMpeaAcCTaBJICHA B CJ'ICIIYIOH_ICﬁ Ta6.HI/II_ICZ
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Texymmii
Paszpnen Tembl 3ansATHI Komnerenuus NHaukaTopbl 0CBOCHUA KOHTPOJIb,
Hees
Cemectp 1
Pazpen  OCHOBBI ImHeiiHO#M anre6psr  OTIK-1 3-OIlK-1; Y-OIIK-1; B-OIIK-1 = JI3, KP 1-5
1 BekTopHas anrebpa OIIK-1 3-OIlK-1; Y-OIIK-1; B-OIIK-1 | JI3 5-8
Py6e:xxnbiii konTpoab OIIK-1 3-OIlIK-1; Y-OIIK-1; B-OTIK-1 KP 8
Paznen :
2 AHanuTuyeckas reOMeTpus OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 = J]I3, KP 9-16
Py6exubiii kouTpoas OIIK-1 3-OIlK-1; Y-OIIK-1; B-OTIK-1 | KP 16
Ipome:xyrounasi arrectamusi OIIK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 = Dx3ameH
Cemectp 2
Paznen | JIuHeiHble NpOCTpaHCTBA U OIK-1 3-OTTK-1; V-OTTK-1; B-OTK-1 | JI3 1-8
3 IO ITPOCTPAHCTBA
Py6e:xxnbiii konTpoas OIIK-1 3-OIlIK-1; Y-OIIK-1; B-OIIK-1 KP 8
Zawen Jlunelinple onepaTopbl OIlK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 = JI3 9-16
Py6e:xnbiii kouTpoanr OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 KP 16
IMpomexyrounas atrectamus OITK-1 3-OIlK-1; YV-OIIK-1; B-OTIK-1 ~ Dx3ameH

5.2. IlpuMepHble KOHTPOJIbHBbIE 3aJaHUSI MM HMHbIe MaTepuajbl, HeOOXOAMMBbIe ISl OLEHKHU
3HAHMH, YMeHMii, HaBBIKOB (WJH) ONbITAa [JAeATEIbHOCTH, XapaKTepH3ylolHe 3Talbl

(opMHpoOBaHUSsSI KOMIIETCHIIHIT B IpoLecce 0CBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl
5.2. TunoBble KOHTPOJIbHbIE 32IAHUS MJIM MHbIE MATEPUAJIbI, HEOOXOUMbIE /IJI51 OLEHKH
3HAHUH, YMEHHH, HaBbIKOB H (WJHM) ONbITA [eSTeJbHOCTH, XapaKTepPU3YyIOIIHe ITalbl

(¢GopMupoBanus KoMIeTeHIMI B IIpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

Ornenka YCIIEBACMOCTH CTYACHTOB OCYHICCTBIIACTCSA IO PE3YyJIbTaTaM:

L4 CaMOCTOATECIIBHOT'O BBITIOJITHEHUS JOMAITHUX 3a)1aH1/1171;

L4 aKTHBHOM pa60TLI Ha JICKOHUAX U TPAKTHYCCKUX 3aHATUAX
L4 peliCHuA 3aaa4 Ha NPAKTUYCCKUX 3aHATUAX

L4 BBITIOJTHCHHUA KOHTPOJIbHBIX pa60T;

° BBINIOJIHEHMS PP;



L4 Cla4yM 5K3aMCHa B IICPBOM CEMCCTPC U CAAYH S3K3aMCHA BO BTOPOM CCMECTPC.

@OpMBI KOHTPOJIS.

Texywuii KOHMpPOIL B OCHOBHOM IIPOBOJUTCA B (hopMe:

1) ompoca cTyIEeHTOB Ha KaKOM MPAKTUYCCKOM 3aHSATHUH;
2) TPOBEPKH JOMAITHHUX 33JaHUH.

Py6esicnviii konmpons peanoaaraeT NpoBepKy:

1) ayaMTOPHBIX KOHTPOJBHBIX M CAMOCTOSITEIIBHBIX PadOT;
2) pacuyeTHBIX padorT.

Hmoeoswiii konmpons TPOBOAUTCS Ha dK3aMeHe B (opMe OTBETa Ha K3aMEHAI[MOHHBIN OUJIeT.

5.2.1. KOHTpOJIbHO-OIleHO‘leIe MaTepHUaJibl 1Jisd IPOBCACHUA pyﬁemﬂoro KOHTPOJIA

1 cemecTp
IIpuMepHBIH BApHAHT KOHTPOJIbHON padoTsl Nel mo Teme

«OCHOBBI JINHEHOH aaredpb»

1. Pewuts mMatpuuHoe ypaBHeHue (1 6amn):

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

2. Haiit paHr MaTpHIlbl METOJIOM OKaWMIISIFOIINX MUHOPOB (1 Garm):
1 -2 1 -1 1
2 1 -1 2 -3
3 -2 -1 1 -2
2 -5 1 -2 2

3. HccnemoBaTh COBMECTHOCTH M HalTH oO1iee pemienue(1 6amn):
2X, — X, + X3 — X, =3,
4%, —2X, — 2%, +3X, = 2,
2X, — X, +5X; —6X, =7,
2%, — X, —3X; +4x, =-1.
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4. Jlokasatb, uto CJIAY coBmectHa. Pemmuts CJIAY (2 6anna):
2X + 2%, =X, + X, =4,
4%, +3X, — X, + 2X, =6,
8X, +5X, —3X; +4x, =12,
3%, +3X, —2X; +2X, = 6.

IIpruMepHBIH BAPUAHT KOHTPOJIbHOI padoThl Ne2 o reme
«BekTopHas anredpay.

1. (0,5 6aina) B mapamnenorpamme ABCD: O — touka nepeceuenus auaronaneii. Haiitu x, ecnu
1)E:x-C_D; 2)A_C:x-A_O; 3)(73:x-@; 4)&:»@.
2. (0,5 6aiia) Pa3nokuTh BEKTOP C ={9; 4} no BexTOpaM a u b, eciu a= &2) n b=2i- 3] .

3. (1 6amt) Haiiti BexTop d , 3Hast, 4TO d_la;d_Lb,rme 6_1:(2;3;—1), 5:(1;—2;3) u
d-(2i—j+k)=-6.

4. (1 6amn) Haiftu miomiaap nmapamienorpaMMa, IOCTPOEHHOTO Ha BEKTOpax a= 3_p +(_1 wb= ?J - 26 :

rne [p|=4,|q =1 (p,a)= 2.

4

5. (2 6anna) Jlana nmupamua ¢ BepuuHamu Ay (7; 25 4),A2 (7; -1; -2 ), A3 (35 3; 1), A4 (-4; 2; 1).
Haiitu: a) yron mexny pedbpamu 4141 A1A4 ; 6) 00beM nHpaMubl; B) AJIUHY BbICOTHI, OMYIIEHHON Ha
rpanb A1A2A43.

IIpuMepHbIH BApHAHT KOHTPOJILHOH padoThl Ne3 o Teme
«IIpsamas u miaockocts. KBID»

1. (0,5 6amna) Haiitu paccrosinue ot Touku Mo(-12, 7, -1) 10 Ii1ockocTH, MpoxXosIieit yepes3 Tpu
touku M1(-3, 4, -7), M>(1, 5, -4), M3(-5, -2, 0).

2. (0,5 6amna) Hatiti yron Mmexay tiockoctssMu X -3y +z-1=0,x+z-1=0.

X—3y+2z+2=0

3. (0,5 6ayuta) Hanucare KaHOHUYECKOE YpaBHEHUE PAMOIA, €CINA
(0, ) yp PAMOH, X+3y+z+14=0

4. (0,5 6amna) CocTaBUTh ypaBHEHUI MPSIMOM, Tpoxosiieit yepe3 Touky M(1, 0, -3)
napajielIbHO OTPE3KY, COeTUHsIomeMy TOUKu A(3, 3, -2) u B(-1, 3, 2).
5. (0,5 6amna) YcTaHOBUTH B3aUMHOE PACIIOIOKEHHUE MPSIMOM U MIIOCKOCTH:

X=2-4t,
y=1t, uX-6y+z-10=0; ecin npecekaroTcs, TO HAUTH TOUKY MEPECEUEHNS U YTOI,
z=-3+2t
€CJIN NIapAJUIEIIbHBL, TO PACCTOSIHUE MEKY HUMHU.
6. (1 6amr) Haiitu Touky M ! CUMMETPUYHYIO TOYKE M OTHOCUTENBHO INTIOCKOCTH, €CIIN
M@ 0,1, 4x+6y+4z—-25=0.
7. (1 6amn) YcranoButs Tin KBII, 3anucats Bce €€ cBOCTBAa M TOCTPOUTD:
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4x* +3y* —8x+12y-32=0

8. (0,5 6anna) Ioctpouts I1BIL, orpannyennyio kpusbimu, 9X° —16y° =25, z=3, z=0.

Bce pacuernsie pabotel, kpome PPNel (PPNel paspmarounslii Marepuan, CHPOCHUTH Yy
npernojaBaTesnisi) HaXxoAsaTcsi B yueOHOM mocobuu: IIpakTHKYyM M MHAMBHAYaJIbHbIE 3aJaHHUS 110
ajiredpe W aHAJIUTHYECKOil reoMeTpuu, u3A-Bo Jlawb. Pacuernas paGora Ne 2(ctp.28), PP
Ne3(ctp.68, 91, 118).

PP Oynyr mpoBepeHbl mperojaaBareieM, €clid ayAUTOpHbIE KOHTpOJbHbIE pabota mo M
CTYJIEHTOM BBIIIOJIHEHBI IPABUIIbHO Ha 60%.

IIpumepubiii Bapuant PP Nel

1. JIns JaHHOTO ONpeAenuTeNis A HalTH MUHOPBI U allreOpandecKue JOTOTHCHUS YJIEMEHTOB 85,83 -

Borurcauts onpenenutens A a) pa3iokKHB €ro 1o JIEeMEeHTaM | -il CTpOKH; 0) pas3aoXkKuB ero mo
3JIEMEHTaM | -TO CTOJIONA; B) MMOJIYYHUB [IPEABAPUTEIHLHO HYJIH B | -if CTPOKE.

11 -2 0
36 -2 5
10 6 4]
2 3 5 -1
i=4,j=1.

2. Naus! nee matpunel A u B . Haiitma) AB;6) B A;s) A1;1) AAY; 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 CHCTEMBI YPAaBHEHUH U B CITydae COBMECTHOCTH PEIIUTH €€: a) T0
dopmynam Kpamepa; 6) ¢ moMoIpr0 0OpaTHO MaTpUIlkl (MATPUIHBIM METOJIOM); B) MeToAoM [ aycca.

2% 4+ Xy +3X%5 =7,
3.1 92X +3X, +X3 =1,
3X; +2X, + X5 = 6.
4. TTpoBepUTh COBMECTHOCTh CUCTEMBI YPAaBHEHHI U B CIIy4ae COBMECTHOCTH PEIIUTH ee: a) TI0
dbopmynam Kpamepa; 6) ¢ moMoIp0 00paTHO MaTpUIlsl (MATPUYHBIM CIOCOO0M); B) MeTo1oM ["aycca.

3% +2X, —4X5 =8,
4.1 12X +4X, —=5X%5 =11,
X — 2%, + %3 =1.

5. PeminTh OHOPOIHYIO CUCTEMY JIMHEWHBIX alreOpandyeckux ypaBHEHUI.
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X, + X, + X3 =0,
5.1 1 2% —3X, +4X%; =0,
4%, —11x, +10x; = 0.

6. [TocTpouTh GpyHIaMEHTABHYIO CUCTEMY PELICHUI 1 00Ilee PEIICHUE OJJHOPOIHON CUCTEMBI
anreOpanyecKnx ypaBHEHUH.

2% —3Xy + X3 —5%X, =0
6.1 1—X% —X, +6%;-11x, =0
3% —3X3+2%, =0

2 cemecTp

IIpuMepHBIH BAPUAHT KOHTPOJILHOI padoTsl Nel mo Teme

«JInHeWHbIE TPOCTPAHCTBA U MOAIPOCTPAHCTBA. EBKIIMIOBBI IPOCTPAHCTBA»

1). Haiitn koopauHaThl BeKTOpa X B Oaswce (e, e;,e;) eciu oH 3a1an B 6asuce (e;,e,,e;) :

- —
e =e +e, —3e;,
, 3

e, =—e —e,,

4

e;=—e +e,+e,, x=(1,-48).

2). HaiiTu kakoii-HHMOy1b 6a31C ¥ ONPEAETUTh Pa3MEPHOCTh IMHEHHOTO MPOCTPAHCTBA PELICHUN
CHCTEMBI:

X, +2x, —3x, +10x, —x, =0,
x, —2x, +3x, —10x, + x, =0,

x; +6x, —9x; +30x, —3x, =0.

3). Haiitu pasmepHOCTH 1 6a3MChl CyMMBI U IIEPECEUEHH MOAPOCTPAHCTB, €CIIH:

IIpuMepHBI BADHAHT KOHTPOJIbHON padoThl Ne2 1o Tteme

«/IuHelHbIE onepaTopbDy
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1). Haiitu matpuiry B 6azuce (e;,e;,e;), rae

r__ r !
e, =e —e,+e;, e,=—e +te,—2e, e,=—e +2e,+e,,

ecii OHa 3aj1aHa B 6asuce (e, e,,e;):

2).

1 0 1
0 -1 2
3 -11

Jlokazate, 4TO mnpeoOpazoBaHue A(X) = (2% + Xo, % +2Xo, =Xq + X5 + 3X3) ABJIACTCS

TUHEHHBIM, 3anucarh MaTpuny JIO u HallTH KoopauMHATHI oOpa3za X dYepe3 KOOpJAWHATHI MPoodpasa

X {1, 2, 3} .Haiiti coOcTBeHHbIe 3HaYeHUs U coOcTBeHHBIC BekTopa JIO.

5.2.2. KOHTPO/IbHO-0LICHOYHbIEC MAaTEPHAJIBI JIsl IIPOBEACHHUS IK3aMEeHa

a) Cnucoxk BONPOCOB /Jisl NOATOTOBKH K IK3aMeHY BO 1-2 cemecTpe

1. Matpuiisl u 1elCTBHSI HaJl HUMH.

2. OOparHast MaTpHIa U €€ BEIYUCIICHHE.

3. Onpenenureny, METOAbl €ro BBIYUCICHUS U MX CBOWCTBA. MUHOpBI M anredpandeckue

JIOTIONIHEHU. Pa3noxeHue omnpeaenuTens MO CTpoOKe WM cToiduy. Onpenenurens

IIPOU3BENICHUS MaTPULL.

Panr matpunel. Teopema o0 paHre MaTpuubl.

. CucreMa nuHENHBIX ypaBHEHUH. PaBHOCHIIBHBIE CUCTEMBI JIMHENHBIX ypaBHEHUN. Pemenue

CHCTEM JIMHENHBIX ypaBHEHUH MeTonoM ['aycca.

6. IlpumeHeHne TeopuM ONpeNeNuTeNel K peleH!I0 CUCTeM JMHENHHBIX ypaBHeHu#. IlpaBuio
Kpamepa. Marpuunsiit metof perienust CJIAY.

7. Kpurepuii COBMECTUMOCTH CUCTEM JIMHEHHBIX ypaBHEHUNH. OTHOPOIHBIE CUCTEMBI TMHEUHBIX
ypaBHeHUH. @DyHAaMEHTaJIbHBIH HAOOp pEHIeHUH OJHOPOJAHOM CHCTEMbI JIMHEHHBIX
ypaBHeHMii. OO111ee peleHne He0OAHOPOIHONW CUCTEMBI JINHEHHBIX YpaBHEHUH.

8. IlonsTHe cuUCTeMbl KOOpAMHAT Ha TpsiMoil. KoopanHaTel Touku Ha mpsiMoil. OmnpernencHue
BEJIMYUHBI U JUIMHBI OTpe3Ka. [lenenne oTpes3ka B JaHHOM OTHOILICHHH.

9. JlekapToBbIe KOOPIMHATHI Ha TUIOCKOCTH U B TpocTpaHcTBe. [lonsipHas cucrema KOOpIHHAT.
Coeprueckne M IUIMHAPUYECKUE KOOpIMHATHL. PaccTosHue Mexay JByMs TOYKAMU.
IInomane TpeyrojapHHKA.

10. ITonsiTue BexkTopa. BekropHoe mpocTpancTBo. Onpenenenns HyJleBoro BEKTOpa, AJIUHBI
BEKTOpA, KOJUIMHEAPHOCTH JIBYX BEKTOPOB, KOMIUIAHAPHOCTH TPEX BEKTOPOB, PAaBEHCTBA
BEeKTOpOB. Onepanuu HajJ BEKTOpaMU: CI0KEHUE BEKTOPOB, Pa3HOCTb BEKTOPOB, YMHOKEHUE
BEKTOpa Ha 4uciio. Teopema o KOJIIMHEAapHbIX BEKTOpax.

11. Koopnunats! BekTopa B 1anHOM Oasuce. Onpenenenus 6a3uca, MakCUMaibHOTo 0asuca,
KOOpJMHAThl BEKTOpa B JaHHOM Oasuce. Teopema O KOOpAHMHATaX CyMMbl BEKTOPOB M
IIPOU3BEICHUH BEKTOPA HA YUCIIO.

12. CxkanspHoe mpowusBeleHUEe BEKTOpoB. OmnpeneneHus yria MeXAy IABYMs BEKTOpPaMHU,
IIPOEKIIMK BEKTOpPA Ha OCb. TeopemMa 0 MPOEKIMHU BEKTOpa Ha och. OnpeeseHus CKaJlspHOro
IIPOM3BEJICHNs  €BKJIMJIOBAa IpocTpaHcTBa. (CBOWCTBA  CKANIPHOTO  NPOM3BENICHMUS.
IIpunoxxeHue CKaIIpHOTO IIPOU3BEIEHUS IBYX BEKTOPOB.

ok~
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13. BexTopHoe npoussenenue. OnpeneneHue BEKTOPHOTO MPOU3BEACHUS IBYX BEKTOPOB.
CBolicTBa BEKTOpHOIro Tpou3BeAcHUs. [IpuiokeHue BEKTOPHOTO MPOU3BEIACHUS JBYX
BEKTOPOB.

14. CwmemanHoe npousseaeHue. OnpeneneHne CMEIIaHHOTO IPOU3BEAEHUS TPEX BEKTOPOB.
CBolicTBa CMEUIAaHHOI'O MPOM3BEIEHUS TPEX BEKTOPOB. TeopemMa O KOMILIAHAPHOCTH TPEX
BEKTOpOB. IIpriioxkenne cMenmanHoro Npou3BeAeHUs TPEX BEKTOPOB.

15. Paznmuunbpie  cmocoObl  3amaHUs  TPSAMO:  BEKTOPHOE  yYpaBHEHHE  MPSMOW;
[apaMeTpUYeCKOe ypaBHEHHUE IMpPSMON; ypaBHEHHE MPSAMOM IO TOYKE M HAIPaBICHHOMY
BEKTOPY; YpaBHEHHME INPSAMOM II0 BEKTOPY HOpPMald M TOYKE; YpaBHEHHE NPSIMOH,
MIPOXOJSIIEH uepe3 JBE TOYKH; ypaBHEHHE MNPAMOW B OTpe3Kax; ypaBHEHUE HPSIMOMl C
YIJIOBBIM KO3 QHIIMEHTOM; 00lee ypaBHEHHE NPSMOW, HOPMAJIbHOE YpaBHEHHE HPSIMOM.
HccnenoBanue o011ero ypaBHeHuUs IPSIMOH.

16. PaccrosgHne oOT TOYKM [0 NpAMOW. Yroia MeXAy JAByMs HpsaMbIMH. B3anmuoe
PacIoI0kKEHUE IBYX MPSIMBIX.
17. VpaBHEHMsI IIJIOCKOCTH: BEKTOPHOE YpaBHEHHE IUIOCKOCTH, IapaMeTpUYECKOe

ypaBHEHHE IIJIOCKOCTH, YPAaBHEHUE TUIOCKOCTH 110 TOYKE M JIBYM HEKOJUTMHEAPHBIM BEKTOPaM,
YpaBHCHHEC IIJIOCKOCTH IO TPEM TOYKaM, YPAaBHCHHEC IIJIOCKOCTH B OTPE3KaAX, YPaBHCHUC
IUIOCKOCTH IO BEKTOPY HOPMalM W TOYKe, OOIlee ypaBHEHHE IUIOCKOCTH. MccienoBaHue
00111er0 ypaBHEHUS TIJIOCKOCTH.

18. PaccTosiHMe OT TOYKM [0 IUIOCKOCTH. YTOJ MEXIY IBYMS IUIOCKOCTSIMH. Y CJIOBHE
NEepIEeHIUKYJIIpHOCTU. B3anMHOe pacnosiokeHne ABYX MIOCKOCTEH.
19. VYpaBHeHHE MPsSMOIl B IPOCTPAHCTBE: BEKTOPHOE YpaBHEHHUE MPSIMOW B MPOCTPAHCTBE;

[1apaMETPUYECKOE YPAaBHEHHME IMPSIMOW; ypaBHEHHME NPSIMOM, NMPOXOIALIEH dYepe3 TOUKYy H
NapajuIeJ]IbHOM BEKTOPY; MapaMeTPUYECKOe U KAHOHUYECKOE YpaBHEHHUE NPSIMOM, ypaBHEHUE
IpsIMOM IO IBYM TOYKaM; ypaBHEHHE MPSAMOM, KaK MepecevyeHre ABYX MIOCKOCTEH.

20. B3anmHOe pacrnosiokeHne NpsMON M INIOCKOCTU. YTOJ MEXKIY HMPSIMON U INIOCKOCTBIO.
Yron Mexny AByMs MpsSMBIMH B IIpocTpaHcTBe. PaccrosiHue mexay npsMbiMu. PaccrosiHue
OT NPAMOU [0 INIOCKOCTH.

21. OKpy’KHOCTb, AJIUIIC, TunepOoia, mapadoia.

22. AKcHOMaTHKa JIMHEHHOIO IpocTpaHcTBa. JIMHENHHas 3aBUCUMOCTb JJIEMEHTOB.
Teopembl 0 nuHEWHON 3aBUcUMOCTH. [IpeoOpazoBaHre KOOpPAMHAT AJIEMEHTa MPOCTPAHCTBA
npu nepexone K HoBoMy Oasucy. Pasmepnocts JIII. IlogmpocTpancTBa M JMHEWHBIE
o0osouku. CyMMa U ipece4eHre NoAPOCTPAHCTB.

23. Jluneilinble oneparopsl. MaTpuiia JMHEHHOTO ornepaTopa B 3aJaHHOM Oasuce. JlelicTBus
¢ nmuHelHbpIMU ornepaTopamu, Cpoiicta JIO. IIpeobpazoBanue marpuibl JIO npu nepexoze K
npyromy 6azucy. O6pas u siapo JIO.

24, CoOcTBeHHble 3HaueHus W coOcTtBeHHBIe BekTopa JIO. XapakTtepuctuueckue
ypaBHeHus. Kpurepuii auaronanusupyemoctu JIO. IIpaBuio moctpoeHus npeoOpasyromien
MaTpHULIbI, TPUBOAAIIEH MaTPUILy K JUaroHaJlbHOHN GopMme.
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0) oOpa3zerr A0IycKa K 3K3aMEeHY

3aJaHuc

Pemenue

OICHKAa

1. Haiitn kaHOHMYECKHE YpaBHEHUS MPOCKIIUU MPSIMOU

x-1 y-2 z+1

Ha IINIOCKOCTH
1 2 5
2x—-3y+1z-1=0.
5 dana

2. B mpocrpanctBe Rz  mamel nBa  Oasmca ¢
KOOpJIMHATAMU Oa3MCHBIX BEKTOPOB B CTaHAApPTHOM

6asnce 8,(111)", &,(211)", &,(113)",

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

Haiitn matpuimy mnepexoja ot Oasuca a k 0Oaszucy b;
HaWTU  MaTpuIily OOpaTHOro TMepexoja; HauTH
KOOpJIMHATHl JJIeMEHTa a1 B Oasuce b; HaiTH
KOOp/MHATBI BEKTOpa X B Oa3uce a, eciii U3BECTHBI €ro
koopauHath X(5,3,1) B 6asuce b,

5 goanyoB

3. Haiftu pasmepHocTh cymmbl U mepecedenus JIIIII,
3aJIaHHBIX JINHEHHBIMU 000JI0UKaMHU

a(1-11-1)",4,(-13-13)",4,(1—20-2)",

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

5 oanna

4, Jokazars, 9TO npeoOpa3oBaHue
A(X) = (2% + X,, X 4+ 2X,, =X, + X, +3X;)
ABJIAETCS JIMHEWHBIM, 3anucaTe marpuny JIO u Haiitu

KOOpAMHATHl oOpa3za X uepe3 KOOpAWHATHI Mpoodpasa
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)7{1, 2,3} Haiitu  coGcTBeHHBIE  3HAa4YeHHS U

coOcTBeHHBIC BekTopa JIO

5 0anna

HUTOI'O 20 6ann0B

B) 00pas3ell 3K3aMEHAIMOHHOT0 OneTa

MuHuCTEepCTBO HAYKHU U BbicLIero oopasosanus Poccuiickoit @eaepanuu
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BbICILIET0 00pa30BaHuUs
«HanuoHaJIBHBIN HCCIEA0BATEIbCKUN A1epHbId YHUBepcuTeT «MUDN)
CapoBckuii puznko-TexHu4eckuii HHCTUTYT — puauaa HUAY MUDOU
(Cap®THU HUAY MUDH)
YTBEPXEH:

Ha 3acenanuu kadeaps BM
« _» 202 r., mporokos Ne
3aBenyrommii kKageapoit

Uepnsisckuii B.11.

3K3AMEHAIIMOHHBINA BUJIET Ne 0
Mo Kypcy «AHAJTUTHYECKAs] TeOMeTPHsl U JIMHelHas ajredpay»

1. JlexapToBble KOOpAWMHATHI HA IUIOCKOCTH M B TMpocTpaHcTBe. llonspHas cuctema KOOpPIWHAT.
Cdepuueckre 1 MITHHAPUISCKAE KOOPIUHATHIL.

2. Axcuomarvka TUHEWHOTO MpocTpaHCcTBa. JIMHEHHas 3aBUCHMOCTD 3JIEMEHTOB. TeopeMbl O TUHEHHOM
3aBUCHUMOCTH.

3. CocraBuTh ypaBHEHHE TIpsAMOM, mnpoxoxasimei uepes Touky M (3;2;1) mneprnenaukynsapHo K
mwiockoctn 2X + y—27+ 1=0 u naiitu TOYKY TepECeUeHUs MPSMON U TUIOCKOCTH U YTOJI MEXKTY

HHUMH.

[Toanuce npenogasarens
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CucremMa onleHHBaHUA 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 TEOpPEM H 70%-80% 8
CBOICTB 80%-90% 9

90%-100% 10

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

No 2 (hOpMYITUPOBKY ONPEALIISIEMOTO 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 apryMEHTUPOBAHHOCTD 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 5K3aMCHa B IICPBOM CEMECTPEC U CAA4YM SK3aMEHAa BO BTOPOM CEMECTPE.

pelieHuA 3aa4 Ha IPAKTUICCKUX 3aHATUAX
BBITIOJTHCHHUA KOHTPOJIbHBIX pa60T;

BeITOJIHEHHS PP;

@DOopMBI KOHTPOJISL.

Texymuii KOHTPOJIb B OCHOBHOM IPOBOJUTCS B hopMe:

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 CaMOCTOATCIBbHBIX pa60T;

2) pacyueTHBIX padorT.

WToroBelif KOHTPOJIb MPOBOJUTCS HA SK3aMeHE B (popMe OTBETa Ha HIK3aMEHAIIMOHHBIN OUIIET.




5.3. llIkaJybl OlleHKU 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€ TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUYHON aTTeCTalllu.

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

[Ikana KaxI0ro KOHTPOJIHHOTO MEPONPUSATHS JICKHUT B mpernenax oT 0 A0 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO Oajia BKIFOYUTENIbHO. ITOroBas arrecranusi 1Mo QUCHMIUIMHE orleHuBaetrcs mo 100-
0aJUTbHOM MIKaJle W MPEJCTaBIsIET co00i cymMMy 0aioB, 3apab0TaHHBIX CTYIEHTOM IPU BBIIOJHEHUU
3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamioB | Onenka no 4-ex 6amibHOH OreHka TpeboBanust K  YpPOBHIO  OCBOCHHI)
IIKaJe ECTS y4eOHON JUCIUILTUHBI

OneHka  «OTIMYHO»  BBICTABIISCTCS
CTYIEHTY, €CIId OH TIyOOKO W MPOYHO
YCBOWJI ~ TPOTPaMMHBIA  MaTepuall,
MCYEPIBIBAIOIIIE, MOCIIeZI0BATEIBHO,
90-100 5 — «omauunoy A 9YeTKO W JIOTHYECKH CTPOMHO ero
u3JaraeT, yMeeT TECHO YBS3bIBATh
TEOPUIO C MPAKTUKOM, HCMHOJIB3YET B
OTBETE MaTepual MOHOrpadu4yecKoi
JMTEPATYPHI.

85-89 B OueHka  «XOpOILIO»  BBICTaBISETCA
75-84 C CTYJIEHTY, €CIid OH TBEPAO 3HAET
MarepHuaj, rpaMOTHO U MO CYLIECTBY
u3Jaraer ero, HE JOTycKast
D CYIIECTBEHHBIX HETOYHOCTEHl B OTBETE
Ha BOIIPOC.

65-69 Onenka «yIIOBJIETBOPUTEIILHO
BBICTABJISIETCS] CTY/ICHTY, €CITH OH MMEET
3HaHUS TOJBKO OCHOBHOI'O MaTepuala,
HO HE YCBOWJI €T0 JeTaiei, JOIyCcKaeT
HETOYHOCTH, HEI0CTaTOYHO
MpaBHIIbHBIE (bOpMYITHPOBKH,
HapyLIECHUS JIOTHYECKOM
MOCTICIOBATEIPHOCTH B W3JIOKCHHUU
IPOrpaMMHOT0 MaTepuaia.

Omnenka «HEYJIOBIIETBOPHUTEITHHOY
BBICTABJISIETCS CTYAEHTY, KOTOpBI He
3HAET 3HAYNUTEITBHON 4acTH
MPOrpaMMHOTO MaTepHuala, JOIyCKaeT
Hike 60 2 1E cyliecTBeHHbIe ommOku. Kak mpaBmIo,
«HEYy0061emBOPUMENLHO OLIEHKa «HEYJIOBJIETBOPUTEIHLHO
CTaBHTCS CTyJCHTaM, KOTOpbIE He
MOTYT TPOAOJDKHTH oOyueHue 0Oe3
JIOTIOTHUTEIbHBIX 3aHATUN o
COOTBETCTBYIOIIEH JUCLUIUIMHE.

4 — «xopouwio»

70-74

3 _
60-64 «Y0081€MBOPUMETILHOY E




6. YYEBHO-METOANYECKOE U THOPOPMALIMOHHOE OBECIIEYEHUE

YYEBHOM JUCHUIIINHBI

OCHOBHAA JIMTEPATYPA

1. Uneun B.A., Tlo3usk D.I'. Anamutuyeckas reoMerpus. YueOHHWK s By3oB. M3a. CaHKT-
[TerepOypr «Jlanby, 2009r.

2. Wneun B.A., Tlo3nsk D.I'. Jluneitnas anre6pa. YueOunuk mnsa By3oB. M3n. Cankr-IlerepOypr
«JTanb» 2010r.

3. Ly6epommnep O.H. 3agaun u ynpakHeHUs 110 aHATHTHYECKOH reomerpuu. M., ®DMIJI 2009r.

4. N1.B. bexnemumieB. Kypc ananmuTuyeckoi reoMeTpuu 1 JIMHEHHOM anreOpsr. M., ®MJI 2004r.

5. JLA. bexnemumeBa COOpHUK 3ajady MO AaHAIUTUYECKOW Te€OMETpUM U JUHEHHOW anrebpe M.,
OMJI 2004r.

6. Ilon pemaxmueii A.B. Epumona, B.I1. [lemunoBuua. COOpHHK 33124 110 MareMaThke, 4acts 1. U3n.

Cankt-IlerepOypr «Jlanb» 2011r.

JOIHOJHUTEJIBHAS IUTEPATYPA

1.

KanarnukoB A.H., Kpumenko A.Il. Ananutuueckas reoMmeTpusi. Y4eOHUK Ais By30B. M., MI'TY

2004 r

KanatnukoB A.H., Kpumenko A.I1. JIuneitnas anre6pa. Y4eOHUK 1Tl BY30B. M, MITY
2004 r.
ITncemennsnii JI.T. KoHCIEKT JIeK1IMi 1O BBICIIEH MaTEMATHKE. M: Aiipuc-Ilpecc, cepus

Beicuiee o6pazosanue 2008r.

ITPOI'PAMMHOE OBECIIEYEHHUE:

1.

[Mporpamma u3 opucuoro nakera Windows.

LMS U HHTEPHET-PECYPCBI:

1.
2.

Dnexrponnas oubmuoreka 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%D 1%8F%20%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%
D1%80%D0%B0
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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
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. MATEPUAJIbLHO-TEXHUYECKOE OBECINEYEHUE YYEBHOM
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 HOJKIFOUYEHHBIM

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. IIpakTuueckas yacTb Kypca CONpPOBOXKIAETCS IMPOBEIECHUEM OYHBIX CEMUHApOB C LENbIO
OCBOEHHUSl M 3aKpeIJICHUS TEOpeTUYecKol dacTh Kypca. Jlekumm u ceMuHapbl JIOMOJIHEHbI
IIPOBEJICHUEM KOHTPOJBbHBIX MEPONPUATHIL M HEOOXOJUMBIM KOJIMYECTBOM CaMOCTOSITENIbHBIX
JOMAIlHUX paboT, UMEIIUX SIPKO BBIPAXKEHHBIM NpuKIagHONH xapakrep. HeoOxoaumble ams
rI1yOOKOro U3y4eHHs KypCOB MaTepualbl B 3JIEKTPOHHOM (hopMe pa3MelieHbl B CBOOOJHOM JIOCTYIIE Ha
caifre Cap®TU HUAY MUDU.

B yuebGHOM mporecce MPUMEHSIIOTCS aKTHUBHBIE M WHTEPAaKTHBHBbIE (opMbl oOyueHus. OHH
BKJIIOYAIOT B €€0sl METO/bI, CTUMYJIMPYIOLIME I103HABATEIbHYIO ESITEIbHOCTh OOYYaloLIUXCAd U
BOBJICKAIOUINE Ka)KJIOT0 YYaCTHHUKA B MBICIUTENIBHYIO U TIOBEIEHYECKYIO AKTUBHOCTb.

[To aucnuminHe «AHaIUTHYECKash TEOMETPHUs M JIMHEWHas ainreOpa» B pabodyeM ydyeOHOM
IUIaHE MPEeIyCMOTPEHbl HMHTEPAKTUBHBIE 4Yachl JJs MPOBEACHUS MPAKTHUECKUX 3aHATHH. [l
peanu3aly MHTEPaKTUBHBIX (GOpM OOyueHMsI HCHOIB3YIOTCS Y4eOHO-METOAMYECKHE MaTepHualbl,

paBpa6OTaHHBIC COTPpyAHUKaAMU Ka(be,[[pbl «BrIcmieit MaTeMaTUKN.

9. METOAUYECKHUE PEKOMEHIALIUU CTYAEHTAM IO OPTAHU3ALIUN
N3YYEHUA JUCIIUITJINHBI

[TprMepHBIM yueOHBIM TUIAHOM Ha M3yYeHUE NUCLUUIUIMHBI OTBOAMUTCA 2 cemecTpa. B konue 1
ceMecTpa MpeayCMOTPEH 3K3aMeH, B KOHIE 2 ceMmecTpa - dk3aMeH. [Ipu 3ToM mosnoBuHaA yueOHOro
BPEMEHHU HCIIONB3YETCS I ayIUTOPHBIX 3aHATUN. [Ipy M3ydeHMM IUCLUILIUHBL CIEAYeT IIPOBECTH

CaMOCTOATCIIbHBIC, KOHTPOJBHBIC pa6OTI>I 1 BBIIIOJIHUTH PaCYCTHBIC pa6OTBI.



Jljig mydniero ycBOeHUsl MaTepuaia CTYJAeHTaMU MPENoiaBaTelio PeKOMEHIYEeTCs B IEPBYIO
oyepenb O3HAKOMUTh HMX C MPOrpaMMOl Kypca W KpaTKUM H3JIOKEHHEM Marepuana Kypca,
NPEJCTaBICHHOTO B 00pa30BaTeNbHONW MporpaMMme IUCHUIUIMHBL. Ha JIeKIMOHHBIX 3aHATHAX
npernojaBaTesib JOJKEH JOBECTH JO CTYIEHTOB TEOPETHMUECKHUN MaTepHall COTJacHO TeMaTHKe U
COJIEP>KaHUIO JICKIIMOHHBIX 3aHITHIA, IPEICTAaBICHHBIX B pabouell mporpaMmme.

[Tpu mpoBeACHNHU MPAKTHUECKUX 3aHATUH MOTyUYeHHBIE TEOPETUUECKUE 3HAHUSA HEOOXO0AUMO
3aKpeNHTh PEUICHHEM 33734 0 KaKJOW OTIACNbHOW Teme. 3aJayH, pellaeMble Ha MPAKTUYECKUX
3aHSATUSX, JOJDKHBI OBITh HAIlOJIHEHbI MPUKIAIHBIM COAEpKaHUEM, YTOOBI MOKa3aTh BO3MOXHOCTh U
11e1eco00pa3HOCTh MCIOIb30BaHUsl MAaTEeMAaTUYECKOro armapara B MPUKIAIHBIX HccienoBaHusx. Ha
3aHATUSAX HEOOXOAMMO HE TOJBKO COOOINATh CTYIEHTaM TE€ WIJIM HWHBIE 3HAHHUS 10 H3ydaeMoii
IMCUUIUIMHE, HO ¥ Pa3BUBATh Y CTYACHTOB JIOTHYECKOE M MAaTEMAaTHYECKOE MBIIUICHUE, PACIIHPATH X
Kkpyro3op. [Tocne nzydueHus Ha JEeKUUAX KaXA0H TEMbI, 3aKPEIJICHHs U JIyYIlero yCBOSHUsI MaTepuana
Ha TPAKTHUUYECKUX 3aHATHUSX PEKOMEHAYeTCS IPOBECTH OMNPOC CTYACHTOB IO IMPEACTaBICHHBIM
BOTIPOCAM JIJIsl CAMOTIPOBEPKH.

CnemyeTr O3HAKOMHUTH CTYIEHTOB C TpauKOM TPOBEICHUS KOHCyJabTarui. s
o0ecriedyeHrs OIEHKU YPOBHS MOATOTOBICHHOCTH CTYJCHTOB CIEAYET MCIOJIb30BaTh Pa3HOOOpa3HbIE
(GbOpMBI KOHTPOJISL YCBOEHUS y4eOHOTO MaTepHaia.

VYCTHBIE ONMPOCH TO3BOJISIOT BBIIBUTH YPOBEHb YCBOCHHUS TEOPETHUECKOTO MaTepHaa,
BJIaJICHHs TEpMUHOJIOTHEH Kypca. KpoMe Toro, 1oka3zaHO MONOKUTENEHOE BIMSHUE BepOAIN3allui Ha
IpoIecC YCBOCHUSI MaTepHara.

Benenne mnoapoOHBIX KOHCIEKTOB JIEKIMH CIIOCOOCTBYET YCIEIIHOMY OBJIAJICHHIO
MatepuaiioM. Hanmuue 3amuceil o0nerdaer B TalbHEHIIEM IMOATOTOBKY CTYACHTOB K KOHTPOJBHBIM U
sk3aMeHy. KoHCHeKT mo3BosisieT (OpMHpPOBATH M OIICHWBAaTh YMEHHS CTYACHTOB IO IepepaboTke
nHpopmanuu. [IpoBepka KOHCIIEKTOB pUMEHSETCs U1 (POPMUPOBAHUS Y CTYJI€HTOB OTBETCTBEHHOTO
OTHOIICHMS K y4eOHOMY IpOILIecCy, a TaKkKe C LeNblo o0ecredeHns AajabHeHIel caMoCcTOsTeIbHON
paboThI CTYIEHTOB.

Jlekumy ~ SBISIOTCSL  OJHMM W3 OCHOBHBIX HMHCTPYMEHTOB OOY4YEHHS CTYJCHTOB.
WHopManoHHbIN MOTEHINAN JIEKIIUH TOCTaTOYHO BBICOK.

1. 3ro conepxkaTeabHOCTh, TO €CTh HAIWYKE B JIGKIIMU IPOBEPEHHBIX CBE/ICHUI;
2. WubopmMaTHBHOCTH - CTENICHh HOBH3HBI CBEJICHHIA, TIPETIOJHOCHMBIX JIEKTOPOM;
3. duddepennmpoBanHoCTs HHOOPMAIIH:
v’ DaxTHYecKast - paCKphIBAIOIIAst HOBBIE MOAXO/IbI, Pa3pabOTKH, HIECH HAYIHON MBICIIH;
v OueHoYHas - MOKa3bIBAIONIAs, KAK M KaKUM O0pa3oM CKIIAIBIBAIOTCS WM (DOPMHUPYETCS B

HAYKC€ U MPAKTUKE TOT UJIN WHOM IMOCTYJIaT, B3IJIAA, IIOJOXKCHHUEC,
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v PeKOMEHIATENbHO - MPAKTHYECKAs HH(OPMAILIHS;

v/ JIaHHBIC O KOHKPETHBIX IPHEMaX, METOIaX, MPOIEIypax, TEXHOIOTHSX.

B cBA3M C BBIUEU3IOKEHHBIM, Ba)XKHO HAyYUThCS MPABWIBHO KOHCIEKTHPOBATH
JIEKUMOHHBIA MaTepuajn. ITO HEe O3HAa4yaeT, YTO JIEKIIMH HY)KHO 3alHChIBATh CIOBO B CJIOBO, CIEIYyET
3aMuChIBaTh CaMOe TJIABHOE, TO €CTh KIIIOYEBBIE CI0BA, MMOJIOKEHUS U ONIPEIeICHHUS], IeaTh CHOCKU Ha
HOpMaTHBHBIE aKThl. COOCTBEHHO CIIOBO «KOHCIIEKT» MPOUCXOAUT OT JATHHCKOTO conspectus -0030p,
KpaTKOe M3JI0KEHHE COJIepKaHUs KaKoro-iubo counHenus. Kpome Toro, He0OX0IMMO OTMETHUTH, YTO
BEJICHME KOHCIIEKTOB, HHAye 3aluced, CBsI3aHO C Jy4yllMM 3allOMHHAaHUEM MaTepuaiga Kak
JIEKIMOHHOTO0, TaK U yuTaemoro. Cienysl mpaBWiiaM: «UUTail U MUIINY, «CIYIIAl U MUIIN), MOXHO
YCIICIITHO OBJIQJICTh 3HAHUSAMH, HE TIpUOeras K IOMOJHUTENbHBIM yeriusiM. OJHAKO KOHCIIEKTHPOBATh
JIEKIMU HEOOXO0AMMO TaKUM 00pa3oM, YTOObI CKJIa/IbIBAIIOCh BIIOJIHE OMPEEIIEHHOE IPEICTaBICHUE O
TOM WM MHOU TIpobIieMe, TO eCTh €€ TOCTaHOBKE, MOCIEICTBUAX U MYTSIX PEIICHUS.

Taxxe mouiexkuT paboTath U ¢ 000N TUTEpaTypoil. B mporiecce 03HaKOMIICHHS C TEKCTOM
CTOHUT, Ja M HEOoOXOAMMO OOpamaTrbcs K CIOBAapsM; W CIPABOYHUKAM, BBHIKACHIBAas HOBBIE CIIOBA,
TEPMUHBI, CIOBOCOYETAHNUS, UHTEPECHBIE MBICIIH U IPOYEE.

Hcnonb30BaHre HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHI B IMKJIE JIGKIIHMH M MPaKTHYECKUX
3aHATUNA 1O AMCUUIUIMHE TMO3BOJSIOT MaKCHUMaibHO 3()PEKTUBHO 3aJ€iCTBOBATH W HCIOJIB30BAThH
MH(OPMALIMOHHBIN, WHTEJUIEKTYalIbHBIH M BpPEMEHHOM MOTEHIMall, Kak CTyIEHTOB, TaK U
npernojaBaTenell Al peannu3aly MOCTaBIeHHbIX Yy4eOHBIX 3aj1ad. [Ipexe Bcero, 3T0 BO3MOXKHOCTh
IPOBECTH B HarisggHOH (opMe HEoOXOAUMBIH MOBOPOT OCHOBHBIX TEOPETHMUYECKHX BOIPOCOB,
OOBSICHUTh METOJMKY peIIeHUs MpoOJIeMHBIX 3a7ay y4yeOHOH CHUTyalluM | aKTUBU3UPOBAThH
COBMECTHBIII TBOpPUECKMH WIpoOIeCC B ayAuTOpuu. B 1maHHOM ciydae Takke oOecreunBaercs
oOyuaroruit 3¢ exT, mocKoNbKy HH(pOpPMAITUs Ha claiaX HOCUT WK OO0OOIIAONINN XapakTep yxKe
M3BECTHOIO y4yeOHOro MaTepualia, M SIBJISETCS JUIsl CTYJIEHTOB NPUHIUNHUAIBHO HOBOM. [To100HBIM
IIOJIXOJI TIO3BOJIUT CTYAEHTaM JIOTUYHO U IOCIEA0BATENbHO OCBANBATH MAaTEPHUal U YCIEIIHO MIPOUTH
MIPOMEXYTOUHYIO aTTeCTallMIO B (pOpMe dK3aMeHa.

[Ipu mnpenojaBaHUM JUCHMILUIMHBI METOJUYECKH Iel1ecoo0pa3HO B KaXJ0M pasjiene
JTMCLUIUIMHBI BBIJICIUTh HanOosiee Ba)KHbIE MOMEHTHI U aKIIEHTUPOBATh HAa HUX BHUMaHHE 00yJaeMbIX.
[Ipennaraercs:

v\ IpY YTEHHWH JIEKIMA 10 BCEM pasjieliaM MPOrpaMMbl HJUTFOCTPHPOBATH TEOPETHYECKHUI
MaTtepuana OOJbIIMM KOJMYECTBOM IIPUMEPOB, UTO TO3BOJSET YCUJIUTh HArIsAHOCTh
U3JI0KEHHUS U IPOJIEMOHCTPUPOBATh 00ydyaeMOMY IIPUEMBI PELICHUs 3a/1ay;

v\ Tpu W3yYEeHHH TEPBOrO W  BTOPOTO pa3[eiioB MPOrPaMMbl JOOUTHCS TOYHOTO 3HAHUSI

00y4aeMbIMH OCHOBHBIX IMOHATUH JTUHEHHON ¥ BEKTOPHOU anreOph;
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v/ Ha IPaKTMYECKHX 3aHATHAX 110 2 - 4 pasjenam NOCTOSHHO 00palars BHUMaHUe 00ydaeMbIX Ha
CMBICII M POJb KOOPAMHATHOIO METO/Aa INPU M3YYEHUH TE€OMETPUYECKHX OOBEKTOB, Ha
MCIOJIb30BAHUE BEKTOPHOM anreOpsbl s MOIyYEeHUS] COOTBETCTBYIOIINUX YPaBHEHUIH;

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

v\ OCHOBHOE BHHMMAHHWE VICIWTh QITOPUTMAM pELIEHHSA CUCTEM JIMHENMHBIX yPaBHEHUM
Pa3IUYHBIMU METOJIAMH;

v B mpouecce OOYYCHUs CTYIEHTHI JOJDKHBI YCBOMTH METOJMKY IOCTPOCHHUS alreOpandyecKux
CTPYKTYp, BHYTPEHHIOIO JIOTHUKY, CBS3bIBAIOIIYI0 JIMHEHHYIO anreOpy U aHAIUTHYECKYIO
TrE€OMETPHUIO.

MeToanyecKue peKOMeHIaUHH CTYAeHTaM [0 caMOCTOATe/ILHOM padoTe.

CaMocTtosiTenbHasi paboTa CTYACHTOB SIBIISICTCS Ba)KHEWINEH COCTAaBHON YacThiO ydeOHOU
paboThl U IpeHA3HAYCHA JUIS JOCTHKEHUS CICAYIOIIUX LIeTei:

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

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

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

[IpenogaBatensM cieayer OOBSCHUTH CTYIEHTaM HEOOXOAMMOCTh CaMOCTOSTEIbHON
paboThl IS YCHENTHOTO OCBOEHMsS Kypca. CpencTBamu OOeCleUeHHUsi CaMOCTOSITEIBHOM padOThI
CTYJCHTOB SIBJISIFOTCSI y4E€OHHKH, COOpPHMKHM 3aJady U ydeOHbIe MMOCOOUSs, NMPHUBEIECHHBIE B CIHUCKE
OCHOBHOH U JIOTIOJIHUTENILHON JIUTEpaTyphl, a TaKkKe METOANYECKHE PEKOMEHJAIMHM B 3JIEKTPOHHOM
¢dopme, ucrionb3yeMble Ha MPAKTUYECKUX 3aHATHSIX.

Kpome Toro, CTyZeHT MOXeT Hcmonb3oBaTh MHTEpHET-pecypchl. OZHUM W3 OCHOBHBIX
YCIIOBH YCIICIITHOTO OBJIQJICHUSI y4eOHBIM MaTepHalIOM SBISIETCS IOCEHICHHE JIEKIMOHHBIX U
NPAaKTUYECKUX 3aHATHHA. Eciu mo KakuM-TO MpUYMHAM 3aHATHE ObLIO MPOMYIIEHO, HEOOXOAMMO B
KpaTyailliue CpoKHM CaMOCTOSITEIbHO pa3o0paTh NPOMYIIEHHYI0 TeMy (BOCCTAaHOBUTH KOHCIEKT
JIeKINH, pa300paTh 3aJaHus MPAKTHYECKOTO 3aHSATHS), WHAUe AajbHeWIee M3y4YeHHE JAUCIUTUINHBI
CYIIECTBEHHO OCIIO)KHUTCSA. Ba)KHO BBIONMHATH BCE 3aJaHUs, IMpeiaraeMble MpErnojaBaTeieM JUIs
noMaiHeit paboThl.

[Tpu u3yueHnH JUCHUILUIMHEI 1IE1ecO00pa3HO NPUAEPKUBATHCS CIeIYIONIEH MOCIe0BaTeIbHOCTH:

1. Jlo mocenieHus mepBoi JEKIUHU: a) BHUMATEIBHO MPOYUTATh OCHOBHBIE IMOJIOKEHMS MPOTPAMMBbI
Kypca; 0) mogo0paTh HEOOXOUMYIO TUTEPATYPy M O3HAKOMHUTHCS C €€ COIepKAaHUEM.

2. ITocne nmocerieHus JIEKLIUU:

a) yriayOJIeHO H3YYHUTh OCHOBHBIE TIOJOXKEHHS TEMbl MHPOTpaMMbl 1O MaTepHajaMm JIeKUUUd |

PEKOMEH1yeMbIM JIUTEPATYPHBIM UCTOYHUKAM;
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0) IOMOIHUTH KOHCIIEKT JIEKIIMK KPaTKUMU OTBETaMH Ha Ka)/Iblii KOHTPOJIBHBIN BOMPOC K TEME U MPH
BO3MO>XHOCTH BBITIOJIHUTH 33JJaHUE JIJISI CAMOCTOSATEIHLHOU pabOTHI;

B) COCTaBUTH CIIMUCOK BOIIPOCOB JIJIsl BEISICHEHUS BO BpEMs ayJAUTOPHBIX 3aHSATUH;

I') OATOTOBUTHCS K MPAKTHUECKUM 3aHSITHUSIM.

[IpopabatbiBasi MaTepuall JIGKIHA, CTYIEHT 00s3aH OTMETUTh B KOHCIIEKTE yTBEPKICHUS,
OTIpe/ICTICHUS, BBIBOJABI, CMBICT WUJIM OOOCHOBAaHHOCTH KOTOPBIX €My HEMOHSTHBI, U OOpPaTUTHCS K
PEKOMEHJIyeMOU JuTepaType 3a pa3bsicHeHUsAMH. Eciu pekoMeHjyemasi JMTeparypa HE COJEPKUT
TpeOyeMbIX OOBSICHEHH, HEOOX0JUMO 00paTUThCS K MPENOJABATENI0 C BOIIPOCOM Ha MPAKTHYECKOM
3aHSTUU WIH BO BPEeMsl, BBIICTICHHOE I MHIUBUAYAIbHBIX KOHCYJIbTALUM.

Ecnan Ha mpakTHyeckoM 3aHATHM 3a/laH BOIPOC, UMEIOIIUMK YacTHOE 3HAYEHUE WM Ci1abo
CBA3aHHBIM C 0O0CYXJaeMoll TEeMOW, TpernojaBaTelb HMEET TMPaBO HA3HAYUTH CTYACHTY
WHIUBUAYAIbHYIO KOHCYJBTAIMIO B IIpe/iejaX BPEMEHH, YCTAaHABIMBAEMbIX NEHCTBYIOIIUM y4eOHBIM
wiaHoM. g moBbimeHust 3()(PEKTUBHOCTH CaMOCTOSITENILHON PabOThl CTYJIEHTOB PEKOMEHIYeTCs
CIeNYIOIMNA TOpANOK ee opranuzanuu. CHadana H3Yy4arTCs TEOPETUYECKUE BOIMPOCH  TI0
COOTBETCTBYIONIEH TeMe C MTPOpabOTKOW, KaKk KOHCIEKTOB JICKIHMHA, Tak W y4eOHUKOB. Ocoboe
BHHUMaHUE clieAyeT OOpaTUTh Ha MOHMMAHUE OCHOBHBIX IOHATUW M OINpeAeNieHUl, TeopeM, 4YTO
HEO0OXOIUMO JJisi MPaBWIBHOTO TMOHUMAaHHUS W pEIIeHUs 3aaad. 3aTeM HYXKHO CaMOCTOSTEIbHO
pazo0parh M PEIIUTh PACCMOTPEHHBIE B JICKIMM WM B TEKCTE MPUMEPHI, BBISICHSS B JIETAJAX
MPaKTUYECKOE 3HAYCHUE BBIYUEHHOT'0 TEOPETHUYECKOTO MaTepuaia. [locne vero emre pa3 BHUMATEIbHO
MPOYUTATh BCE BOMPOCHI TEOPUH, MOMYTHO PEIIasi COOTBETCTBYIOUIUE YIPaKHEHUS, IPUBE/ICHHBIE B
yuyeOHHMKax U COOpHHUKAX 3a/1ad.

YcBoenne yueOHOTO MaTepHaia JOJKHO MPOUCXOIUTh TTOCTETIICHHO B TEYCHUE CEMECTpa, a
HE €IMHOBPEMEHHO 3a JIeHb N0 dk3aMeHa. HempaBuiibHasi opraHu3aiiis caMOCTOSTEIbHONW yueOHOM
paboThl MOXKET HAHECTH CYIIECTBEHHBIN Bpel (U3MUECKOMY U MCUXHYECKOMY 3/10poBbI0. [lomumo
JIEKIHH CTYJEHT JIOJKEH CUCTEMAaTHYECKHU U MOJHO TOTOBUTHCA K KAXKJIOMY MPAKTUUECKOMY 3aHATHIO.
[IpeaBaputenbHO TpeOyeTcs M3ydUTh MaTepral COOTBETCTBYIOIIMX JICKIIUH M MPOYUTATh YUEOHUK.
Heo6xomumMo 3amoMHUTE (HOPMYIUPOBKHA TEOPEM M HEOOXOIUMBIE OINPEACIICHUS] MaTeMaTHYECKUX
nousaTuil. Tpebyercs moapoOHO pa3o0paTh TUIOBBIE MPUMEPHI, PEIICHHBIE B JIEKIHUIX U YUCOHHKE.
’KenarenbHO, 3aKpbhIB KHUTY M TETPaJb, CAMOCTOSTENBHO PEIIUTh TE€ K€ CaMble MPUMEPHL. 3aTeM
CJIeTyeT BBITIOJHUTDH BCE IOMAITHUE M HE3aKOHUEHHBIE ayTUTOPHBIC 3a/IaHuUs.

3amaun JOJKHBI PeIaThCsl aKKypaTHO, C TMOSICHEHUSIMU M CCBIJIKAMHU Ha COOTBETCTBYIOIINE
dbopMynel u TeopeMbl. DOpPMYNBI CIENYET BBITUCHIBATH C OOBSICHEHHSIMH COOTBETCTBYIOIIMX

6yKBeHHBIX 0003HaYCHUI BCJIIMYHH, BXOOAIINUX B HUX.
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[IpakTHyeckue 3aHATHS IPOBOIATCS C LIEIbI0 YIIIyOJCHHOIO OCBOECHUS MaTepuala JIEKLUH,
BBIpAaOOTKM HAaBBIKOB B PEIICHUHM TPAKTHUYECKUX 3a/Jad M TPOU3BOJACTBE pacyeToB. [JaBHBIM
COJZIep)KaHUEM TIPAKTHUUECKUX 3aHATUN SBIAETCS akTHBHasg pabora Kaxaoro cryneHta. CryneHT
00s3aH B IIOJHOM O0O0BEME HCHOIB30BaTh BPEMs CAMOCTOSTENBHOH paboOThI, IMPETyCMOTPEHHOE
HacTosleld pabodueil MporpaMmoi, Uil W3y4eHHs COOTBETCTBYIOIIUX pPa3leioB (MOIyJIeil)
JUCLUILIMHBL, U CBOEBPEMEHHO 00paIaThCs K MPENOJaBaTello B C1y4ac BOSHUKHOBEHUS 3aTPyAHEHUN
IIPU BBITTOJIHEHUH CAaMOCTOSTEIIEHONW PaOOTHI.

3agaHust A1 CaMOCTOATENIBHOM pabOThl CTY/IEHTOB SIBJIIIOTCS COCTAaBHOW YacThiO y4eOHOTro
nporiecca. BelnonHeHue 3a1anuil crnocoocTByeT:

v/ 3aKpEIUICHUIO U PACIIUPEHHIO TOJYUYEHHBIX CTYJEHTAMH 3HAHHW M0 M3y4aeMbIM BOIIPOCAM B
paMKax y4eOHOU AMCHUIUIMHBI «AHAIUTHYECKAsi TEOMETPHS U JIMHEHAs anreOpay;
v/ Pa3sBHUTHIO HABBIKOB O0OOIICHUS ¥ CHCTEMATH3AINH HHPOPMAIIHH.

BaxHOCTb caMOCTOSATENbHON pabOThI CTYJEHTOB 00YCIOBIIEHA MOBBIIIEHUEM TPEOOBaHUM K
YPOBHIO TOJTIOTOBKH CIIEHUAIMCTOB B COBPEMEHHBIX YCIOBHSX, a TakXe HEeOOXOIUMOCTBIO
NpUOOPETEHUS] HABBIKOB CaMOCTOSITEIPHO HAaXOIUTh HH(GOPMAIMIO IO BOMpOcaM airedpsl U
FEOMETPUH B pPa3IUYHBIX MHCTOYHUKAX, €€ CHCTEMaTU3UPOBATh; [aBaThb OLEHKY KOHKDPETHBIM
IIPAKTUYECKUM CUTYaIUsIM; COOMpaTh, AaHATU3UPOBATh UCXO/IHBIE JaHHbIE, HEOOXOUMBbIE /IS pacyera
TEXHUUYECKHUX IMOKa3aTelel, XapaKTepU3YIOUIMX JeATENIbHOCTh MPENNpPHUITHI; OCYILECTBIATH cOOp,
aHaJIn3 U 00pabOTKy TaHHBIX, HEOOXOAUMBIX Ul PEILIEHUSI TOCTABICHHBIX TEXHUUECKUX 3a/1a4.

CamocrosarenbHass paboTa NPHOOIIAET CTYACHTOB K HAayyHOMY TBOPYECTBY, MOUCKY U
PELIECHUIO aKTYyaJIbHBIX COBPEMEHHBIX MpolieM B chepe MaTreMaTHKM W JMHEHHOW anreOpsl U
AQHAJIMTUYECKOW TE€OMETPHM, B YAaCTHOCTU. 3aJaHUsl JJI1 CaMOCTOSITENbHOM paOOThl BBIMOJIHSIIOTCS

CTYJIEHTaMH BO BHEAYJUTOPHOE BpEMs.

[Iporpamma coctaBieHa B coorBercTBuu ¢ TpedoBanusmu OC BO HUAY MUODU k obs3arensHOMY
MUHHMYMY COJIEp)KaHUs OCHOBHOW 0Opa3oBaTEeNbHOW MPOTrpamMMbl 1O HAIPaBICHHIO MOATOTOBKHU

15.03.03 «IIpuxnagHas MeXaHUKa.

IIporpammy cocTaBuII: K.IEJ.H., TOLEHT Kadeapsl BM M.U. KonbkoBa

Penensent: crapmmii mpenojasatens kadenpst BM A.B. JlebeneBa
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