MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPAZOBAHIS POCCUNCKON ®EJEPALINN
OEJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEXJIEHWE BBICIIIEI'O OBPA3OBAHU A
«HanunoHanbHBIN UCCaeq0BaTENbCKUN saepHbId YHUBEpcUTEeT «MUDI»

CapoBckuii pU3NKO-TEXHUYECKUIT HHCTUTYT -

¢bunnan dpeaeparbHOro rocy1apcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOI0 YUPEKICHHUS BBICIIETO

oOpazoBanus «HanmoHanbHbBIN UCCIen0BaTEeILCKUN SAepHbI yHHBEpcUTET «MU DU
(Cap®THU HUSAAY MUDUN)

®U3NKO-TEXHUYECKU ®PAKYJIIBTET

Kadenpa «Bbicuied MaTeMaTHKH»

YTBEPXJAIO
HMexan ®UTI, k.p-M.H.

B.C. XoaymkuH
« » 2023 .

PABOYAS ITPOTPAMMA YYEBHOM JUCITATIJIMHBI

AHaJuTHYECKAsl TeOMETPHUs U JIUHeHHAas aﬂreﬁpa

HAaNMCHOBAHUEC TUCIATLINHBI

Hamnpasnenue noaroToBku (CrenuaibHOCTD)

HaunmenoBanue o6pa3oBaTenbHOM MPOrpaMMEl

Kpamudukanws (cTerneHs) BBITYCKHIKA

dopma o0ydeHust

[Tporpamma ooOpeHa Ha 3aceganuu Kadeapsl

npoTOKOJ No oT 2023 r.

09.03.02 NubopMaImoHHBIE CUCTEMBI H TEXHOJIOTUN

HNudopmanmoHHble CUCTEMbI U TEXHOJIOTHH
WNuHoBanmoHHbIC TEXHOJIOTUU KOMILIIEKCHOM
ABTOMATHU3allMU U CKBO3HOTO YNPABICHUS KU3HEHHBIM
HUKIIOM

OakanaBp

OYHas

3aB. kadenpoii BM,
K.(p-M.H., TOIIEHT
B.I1. YepHsBckuit

« » 2023 .

r. Capos, 2023 r.



[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN TOJ ¢ U3MEHEHHUSIMH B COOTBETCTBUH C

CEeMECTPOBBIMU y4YeOHBIMU IUTaHaMU akajgemuueckux rpynn OUTI, OTD na 202 /202

yueOHBIH roJI.

3aBeayromuii kadenpoit BM, x.¢-M.H., 1011eHT B.II. YepHnsiBckmit
IIporpamMma nepeyrBepxaeHa Ha 202 /202 y4eOHBIN TO C U3MEHEHUSMHU B COOTBETCTBHH C
CEMECTPOBBIMH Y4YEOHBIMH ITUIaHaAMU akagemudeckux rpynn OUTI, OTD na 202 /202

Y4EeOHBIN TO/I.

3aBenyromuii kadeapoit BM, k.¢-M.H., 1omeHT B.II. YepHusiBckuit
[Iporpamma nepeytBepxkaeHa Ha 202 /202 y4eOHBIN TOJ] ¢ U3MEHEHHUSIMH B COOTBETCTBUH C
CEeMECTPOBBIMU y4YeOHBIMU IUIaHAMU akajgemuueckux rpynn OUTI, OTD na 202 /202

y4eOHBIH roI.

3aeayromuii kadenpoit BM, x.-M.H., 1011eHT B.II. YepHnsiBckmit
IIporpamMma nepeyrBepxaeHa Ha 202 /202 y4eOHBIM TO C U3MEHEHUSMHU B COOTBETCTBHH C
CEMECTPOBBIMH Yy4YEOHBIMHM ITUIaHaAMHU akagemudeckux rpynn OUTI, OTD na 202 /202

Y4eOHBIN TO/I.

3aBenyromuii kadeapoit BM, k.¢-M.H., 1omeHT B.II. YepHsiBckuit



1998h
JIHaHLIBdILHY]

10

JOIE/ R/ €€
‘BrodLHOM
(19)endop

236

D36

72

IO /dX

eh ‘OdD

44

40

88

deh
‘iaroged ‘Ledoger

*d¢h ‘BHLBHEE
‘huLMed]]

32

16

48

deh ‘UMIDId][

32

16

48

eh ‘BddANM
WI9.00 MNIMOO

144

108

252

‘radx
‘4LI0MWIOTAd T,

W0 LOINTOTI
HOMYIhHLed
andodp g

dryona)

uToro: 7




AHHOTANUA

JucuummHa «AHaIUTHYECKas TeOMETPHS U JIMHEHast anredpay o0ecreunBaeT NpruoodpeTeHne
3HAHUW M YMEHHI B COOTBETCTBUH C TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM, COJICHCTBYET
dbyHaameHTanu3anuu 0Opa3oBaHusA, (HOPMUPOBAHUIO MHUPOBO33PECHHUS] M Pa3BUTHIO CHUCTEMHOTO U
JIOTUYECKOTO MBILIUICHHUS.

«AHanuTHYeCKasi TeOMETPHUS» 3HAKOMUT C IPUMEPAMH MTPUMEHEHUSI KOOPIAUHATHOTO METO/Ia C
UCTOJBb30BAHUEM BEKTOPHOW anreOpbl, a TakkKe JJIeMEHTapHbIMU CBOWCTBaMH  a(UHHBIX
npeoOpa3oBaHuil U (HOpPMUPYET HABBIKM PELIEHUS T€OMETPUYECKHMX 33Jay B PA3IMYHBIX CHCTEMax
koopauHat. OCHOBHAs 3aJa4a aHAJTUTUYECKON I€OMETPUM 3aKJII0YAETCs B U3YYEHUH N€OMETPUUYECKHUX
Guryp ¢ TIOMOIIBIO COOTHOIICHHWA MEXIYy KOOpIMHATAMH TOYEK, W3 KOTOPHIX I3TH (UTYPHI
obpaszoBanbl. J[10Oyi0 (Urypy MOXKHO paccMaTpuBaTh KaK MHOXECTBO TOYEK, YIOBJIECTBOPSIOIINX
HEKOTOPOMY T'€OMETPUYECKOMY YCIOBHIO. DTO YCIOBHE MOXHO 3amucaTh B BUJE alreOpandecKkoro
YpaBHEHHSI, CBS3BIBAIOILIETO KOOPIMHATHI X U ) Kaxa0i Touku (urypsl. CyTb METOJa aHATUTHYECKOMN
TE€OMETPHH COCTOUT B H3YYEHUH CBOMCTB (UIyphl C MOMOILIBIO COOTBETCTBYIOLIETO YypaBHEHHMS,
HCCIIEIyeMOT0 Cpe/ICTBAaMH alreOpbl. DTOT METOJ MO3BOJISIET YCTaHABIMBATh T€OMETPUYECKHE (haKThI
CUCTEeMAaTUYHBIM 00pa3oM, B OTJIMYME OT TPAAUIMOHHON «CHHTETHYECKOW» TEOMETpUHU, TJie
MPUXOAUIIOCH U300peTaTh METOABI OKA3aTeNbCTBA ISl KaXKA0T0 OT/IEIBHOIO CIIydast.

Paznen «Ananutuueckasi reoMeTpHs» SIBISETCS OCHOBHOM CpeA MEPEeXOJHBIX KYPCOB OT
IIKOJIBHOM MAaTeMaTUKHM K BBICIIEH MareMaruke. M3ydaemslli B Kypce Marepual CHUCTEMaTHYECKU
WCIIONB3YETCS ISl HATJISAHON HWIUTIOCTPAIlMM M KaK HCTOYHHUK 0000meHuit B Kypcax «JIuHeitHas
anrebpa» u «MaremaTudeckuii aHanu3». JucuuruiMHa SBIsieTCs 0a30BOM MJIsi M3YYCHHUST BCEX
MaTeMaTUYeCKUX JUCUUIUIMH. 3HAHMS M MPAKTUUECKUE HABBIKK, TMOJYYEHHbIE IO JIUCLUILINHE
«AHaTUTHYECKass TEOMETPHUS», HUCIHOIB3YIOTCS O0OydaeMbIMH CTYACHTAMU TakKe NpU HU3YYCHUU
o0uienpogecCuOHaNbHBIX TUCIUIUIMH U MPHU BBIIOIHEHUH KYPCOBBIX U JOMAIIHUX PaloT.

Paznen «OcCHOBBI JNHHEHHON anreOpbl» OTHOCHTCS K YHCIYy MAaTeMAaTHYeCKUX M OOmux
€CTECTBEHHO HAay4YHBIX AMCHUIUIMH. OHa HMEET Pa3HOCTOPOHHUE CBS3M CO MHOTUMHU APYTHUMH
MaTeMaTUYEeCKUMU U CIEHHUAIbHBIMU JUCHUIUIMHAMU. J[MCIMIUIMHA OCHOBBIBAa€TCS Ha 3HAHUU
YHCIIOBBIX CUCTEM U (DYHKUIMHA, M3y4EHHBIX B CPEAHEH IIKOJE, a TakKe B HECKOJIBKHX IMEPBBIX TEMax
Kypca «MaTtemaTudecKuii aHanmmu3y». [Ipu M3ydeHHMM JUHEHHBIX MPOCTPAHCTB B JIMHEWHOW anredpe
LIIUPOKO MCIHOJIb3YIOTCSl 3HAHUS, YMEHUSI U HATJISAHBIC TPEICTABIICHUS], IOJIYYEHHBIE CIYyIIATeIsIMU
[IPU U3YYECHUM IPAMOU U IUIOCKOCTH B AHAIMTUYECKON F'€OMETPUHU.

B mpouecce oOyueHus CTyIeHTHl JOHKHBI YCBOUTH METOJIUKY MOCTPOEHUs anredpandeckux
CTPYKTYp, BHYTPEHHIOIO JIOTUKY, CBSI3bIBAIONIYIO JIMHEHHYIO anre0py U aHAIUTUYECKYIO T€OMETPUIO0, U

proOpecTH HABBIKM MCCIIEIOBAHUS U PEIICHUS 3a/1a4 anreOpbl M aHAINTHYECKON reOMETpHUH.



1. EJIV U 3ATAYA OCBOEHHUS YYEBHOU JTUCHUILINHBI

[lenpto mpenomaBaHusl IUCHMIUIMHBI «AHATUTHYECKass TEOMETpUS W JIMHEHHAs anreOpay
SBIIICTCS: O3HAKOMJICHHS C UCTOpPHEH pa3BUTHUS ainreOppl W TEOMETpHH; oOecleueHue
(GyHIaMEHTAIbHON TOATOTOBKH B OJHOH W3 BAaXHEWIIUX oO0JacTeld COBPEMEHHOW MaTeMaTHKU;
03HAKOMJICHHE C OCHOBAaMH KJIACCHUECKOW ¢ COBPEMEHHOW anreOpbl M TEOMETpPUH, OOydYeHHE
OCHOBHBIM aJITeOpanyecKuM W aHATUTHYCCKUM METOJaM PEIICHHS 3a/ad, BOHHKAIOIIHUX B JIPYTUX
MAaTEMaTUYECKUX JUCLUUILUIMHAX U B IIPAKTUKE.
3ama4un TUCIUTUTMHBI «AHATUTHYECKAsk TEOMETPUS U JIMHEWHas anredpa» — 00y4uTh CTYACHTOB:

v 0CHOBaM pabOTHI ¢ MATPULIAMH ¥ I€TEPMUHAHTAMM;

v OCHOBHBLIM METOJAM PEILEHUS CUCTEM JINHENHEBIX YPaBHEHMI;

v OCHOBHBIM METOJIaM BEKTOPHOI alreOpsl;

v\ OCHOBHBIM IIOHATHSAM, CBS3aHHBIM C TpYIIaMH NpeoOpa3oBaHMii Ha IUIOCKOCTH M B

MIPOCTPAHCTBE;

<

KOOpPJMHATHOMY METOJly HCCII€IOBaHUS F€OMETPUUYECKUX OOBEKTOB;

<

OCHOBaM TEOPHUH KPHUBBIX U MOBEPXHOCTEH BTOPOTO MOPSAKA;
v BaXHBIM ITOHATHUAM, CBA3AHHBIX C HHHeﬁHBIMI/I HpOCTpaHCTBaMI/I n ux HO,Z[HpOCTpaHCTBaMI/I,
JUHEHHBIMU OIlepaTOpaMu, ¢ COOCTBEHHBIMHA BEKTOPAMH U COOCTBEHHBIMH 3HAYCHHUSIMHU.
B pesynbrare u3ydeHus AUCIUILIAHBI CTYACHTHI JTOJDKHBIL:
HNMECTb Hpe,Z[CTaBJIeHI/Ie:
v’ 0 3HauYeHUH aNreOpbl U TEOMETPHHU, HX MECTE B CHCTeME (DYHIAMCHTAIBHBIX HAYK U X POJIH B
pEIICHNY TPAKTHYCCKHUX 3a7a4;
v 00 UCTOPHU PAa3BUTHS M COBPEMEHHBIX HAIPABJIEHHUIX B aaredpe U TeOMETPUH;
v’ 0 METOIOJIOTHYECKUX BOMPOCAX ANTeOphbl B TEOMETPHH.
3HATh:
v BO3MOXHOCTH KOOp,Z[I/IHaTHOFO METOAda AJId UCCIICJOBAHUA I‘GOMGTpI/I‘-IeCKI/IX 148 aHFGGPqueCKI/IX
00BEKTOB;

v’ OCHOBHBIE 3a]1a4l BEKTOPHOMU aIreOphI;

<

OCHOBHBIC BH/JIbl YPAaBHEHHUI MIPOCTEUIIINX T€OMETPUIECKUX 00BEKTOB;
v\ OCHOBHbBIC TMOHSTHS, CBsS3aHHBIC C aQOUHHBIME MPEOOpPAa3OBAHHUAMU IUIOCKOCTH U
IPOCTPAaHCTBA; OCHOBHBIE CBOWCTBA BKHEHIIINX aNreOpandeckux CTPyKTyp;

v OCHOBBI PEIIEHUI CHCTEM IMHENHBIX yPaBHEHUIA,

<

OCHOBBI TEOPUH MaTPHII,

v’ OCHOBBI TCOPHHU OTIPEICITUTEIICH;



v/ OCHOBBI pabOTHI C ONIEPATOPAMHU U UX MATPHIAMH.
YMETb:
v/ HCCenoBaTh MPOCTEHIINEG TEOMETPUUECKUE OOBEKTHI 10 WX YPABHCHUSIM B DPA3UYHBIX
CHUCTEMax KOOPAMHAT;
OIUCBIBATH CTPOEHUE HEKOTOPBIX KJIACCOB F€OMETPUYECKUX 00BEKTOB;
IIPOU3BOJIUTH OLIEHKY Ka4eCTBA MOJYYEHHBIX PEIICHUI NPUKIAIHbIX 3a/1a4;
OIIEpUPOBATh MAaTPULIAMHU U ONIPEAETUTENSIMU;
pelaTb CUCTEMBI yPaBHEHUN;

npeoOpa30BEIBAaTh KOOPAWHATH BEKTOPA MPH 3aMeHe 0a3uca;

AN N N NN

CTPOUTH MATPHILy JIMHEHHOTO ONEepaTopa, HAXOAUTh COOCTBEHHBIC 3HAUCHUS M COOCTBEHHBIC
BEKTOpA JIMHEWHOr'O OMEPATOPA.
MMETh HaBBIKH:
v/ HCMOJIBb30BaHUS METOJOB AHATMTHYECKOM TEOMETPHU W BEKTOPHOM alreOpbl B CMEKHBIX
TUCIUIUINHAX U (DU3HKE;
v’ MCHOJIL30BaHMs METOIOB JMHEHHOMN anreOpsl B CMEXKHBIX AMCIUIUIMHAX ¥ (U3HKE.
OO6mwme 3a1a9n MOXKHO C(HOPMYITUPOBATH TAK:
v (hopMHUpOBaHKE MPEACTABICHUS O MECTE U POJIM MATEMATHKK B COBPEMEHHOMN HAayKe, TEXHUKE U
MIPOU3BOJICTBE;
v BOCIIUTaHHE MaTEMATUYECKON KYJIbTYPHI;
v/ pa3BUTHE JIOTHYECKOTO MBIILIEHUS M CIIOCOOHOCTH ONIEPUPOBATH C a0CTPAKTHBHIMH 0OBEKTAMH,
OBJIaJICHHE TEXHUKOM MaTeMaTH4YEeCKUX PAcCyKJIEHUN U 10Ka3aTeIbCTB;
v (popMHpOBaHUE IEPBUYHBIX HABBHIKOB HAYYHOI'O MCCIIEIOBAHUS U CAMOCTOSATEIBHOM pabOTHI;
v OCBOEHHE JIOTHUECKUX OCHOB KypCa U IOJAr0TOBKA K MX MCIIOJIL30BAHMIO TIPH U3YYEHHHU JIPYTHX
MaTEeMaTHYeCKUX, €CTECTBEHHO - HAay4YHBIX W CIEUHUAJIbHBIX TUCIHUIUIMH, a TaK Xe B

npodeccnoHaNbHOM e TeIbHOCTH.

2. MECTO YYEBHOM JJUCIIUIIJIMHBI B CTPYKTYPE OOII BO
Hnoexc oucyunaunwt: 51.0.06.02

JucuummHa «AHATUTHYECKas TEOMETPUs U JIMHeHHas aiaredpay OTHOCUTCS K 00s3aTelbHOM
4acTH pabodero yuyeOHOro miana mno HampasiaeHuto 09.03.02 MHpopMannoHHbIE CHCTEMBI U TEXHOJIOTHH.
Jlis ee ycHemHoro ycBOGHHsT HEOOXOAMMBI MaTeMaTW4YeCKHe 3HaHHWS U YMEHHUS Ha ypOBHE
cpeaHero o0pa3oBaHus, a HIMEHHO:

v’ Kypc cpenHeit 061eo6pa3oBaTebHON MIKOJBI «AJrebpa U Hayasa aHaau3ay,



v Kypc cpenHeii 0011eo0pa3oBaTenbHON MKOIbI «I eOMETPUs».

BJIa,Z[GTB HaBbIKaMH pa6OTBI C BCIICCTBCHHBIMHU 4YHCJIaMH, aJIF€6paI/I‘I€CKI/IMI/I BBIPpAKCHUSAMU.

Jlucuunimza SBIeTCS NPEAIIEeCTBYIOIEH Uil TAKUX NUCUHUIUIMH KaKk «MaTeMaTu4eCKuil aHallnu3,

«TCOpI/IfI BEPOATHOCTH U MAaTEMATUUCCKasd CTaTUCTHUKA, «Ddu3nka» u T.O.

3. POPMUPYEMBIE KOMIIETEHIMH W IIVIAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

O)I(I/I,Z[aGTC}I, 4YTO B PE3YJIbTAaTC OCBOCHUA AOUCHUIUIMHBI CTYACHT HpI/IO6peTeT CJICOAYIOIIUC

KOMIICTCHII WU

Ob6menpodeccuonanbubie komnereHuuu (OIIK)

Koa v HaumMeHoBaHue

KOI{ H HAMMCHOBAHUEC HHANKATOPA NOCTUKCHHU S

KOMIIeTEeHI[UH KOMIIeTEeHI[UH
OIIK-1 CrocobeH  TpUMEHSTH
€CTECTBEHHOHAYYHbIE u  3-OIIK-1 3HaTh:  OCHOBBI  €CTECTBEHHOHAYYHBIX U

OOIIEeNH)KEHEPHbIE 3HAHUSA, METOJIbI
MaTEeMaTHYeCKOro aHaIM3a u
MOJIETTUPOBAHUS, TEOPETUUYECKOIO U
HKCHEPUMEHTAIBHOIO HCCIIEI0BaHUS
B IpO(eCCUOHATBLHOM 1S TETbHOCTH

OOIICHH)KEHEPHBIX TUCIUIUIMH, METOJO0B MaTeMAaTHYECKOTO
aHaIM3a U MOJICIIUPOBAHUS.

V-OIIK-1 YMeTb:  IPUMEHSATH  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX M OOIICMHKCHEPHBIX TUCIIUILINAH.
B-OIIK-1 Brnagers: MaTeMaTHYECKUM amnmnapaToM; METOJAAMH
TEOPETHYECKOTO M DKCIIEPUMEHTAJIBLHOTO  HCCIICIOBAHHS
00BEKTOB PO ECCHOHATHHON ACSITENEHOCTH.




4. CTPYKTYPA U COJAEPKAHUE YUEBHOU JACIUILIAHBI*

Buabl yue6Hoii padoThI
Ne n/n HaunMenoBanue pa3aesia /TeMbl JUCHUILIUHBI Ne nenesnn Hpaxr. Teryiuii MakcuMaIbHbIH
Jlexuun 3ansTus/ JIa6. padore | CPC yi
CeMUHAPDI KOHTPOJ1b 0aJuI
48 48 88 (popma)* (cMm. . 5.3)
Cemectp 1
Pazgen 1.
1.1.  {OCHOBBI JTUHEIHHOH anreopbl 1-5 10 10 15 A3, KP 10
1.2 Bexropnas anrebpa 5-7 6 6 15 A3 10
Py0e:xHblii KOHTPOJIb 8 KP 10
Pazgen 2.
2.1 AmHamutHueckas reoMeTpus 9-16 16 16 14 13, KP 10
Py0e:xHblii KOHTPOJIb 16 KP 10
IIpome:kyTOYHAsl aTTeCTANUS JK3aMeH 36 45
Iocemaemoctb 5
Hroro: 32 32 44 36 100
Cemectp 2
Pazpgen 3.
3.1 EHI/IHeﬁHHe MIPOCTPAHCTBA U MOANIPOCTPAHCTBA 1-8 8 8 20 A3 10
Py0e:xHblii KOHTPOJIb 8 KP 15
Paznen 4
4.1 {JIuneiinpie onepatopbl 9-15 8 8 20 3 15
PyGe:kHbIi KOHTPOJIb 16 KP 10
IIpoMe:kyTOUHAsI aTTeCTALUSA JK3aMeH 36 45
Iocemaemoctb 5
Hroro: 16 16 88 36 100

*CokpalleHue HAaHMeHOBaHMIT (OpM TeKyliero, py0es;kHoro ¥ MpoMeKyTOYHOIr0 KOHTPOJIS:

JI3 — nomarinee 3agaHue
KP — konrposnbHas padora




4.2. Coagepxxanue TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3aesiaM (TeMaMm)

JIeKUMOHHBIN KYypC

HaumenoBanue pasjaesa
/TeMbl AUCUMILINHBI

Conepxanue

1 cemecTp

Pazpea 1.

1.1

OCHOBBI TMHEWHOU aITeOpHI

Marpuiibl, OCHOBHbIEC TTOHATHS M BUIbI MaTpHIl. [leiicTBUs Hax
MaTpullaMUd — JIMHEWHbIE: CIIOKEHUE (BBIYMTAHUE) MAaTpHIl,
YMHOKEHHE MaTpHIbl HAa CKaJsp; HEJIWHEHHBIE: YMHOXEHHUE
MaTpHIl, TPAHCTIOHUPOBAHHE MATPUI], HAXOXKJICHUE OOpaTHOM
MAaTPHUIIBI. CaoiicTBa onepanui HaJ MAaTpUIIAMU.
DKBUBAJICHTHBIE MATPUIIbI, SJEMEHTApHBIC MPEOOPa30OBAHUS
HaJl MaTpuiiaMyu. MaTpuuHbIi MHOTOYJIEH.

Onpenenurens MaTpUllbl, OCHOBHBIE TMOHSATHUS U CBOWCTBA
onpeaenuTens. MUHOp 3l€eMEHTa MaTpUIIbl U anredpandeckoe
JOTIOJIHEHHE  DJIEMEHTOB  Marpunbl. Teopema Jlamnaca,
ciencTBus. MeTo1bl HaXO0XKACHUS ONPEIETUTEIS.
Onpenenenne oOpaTHONM MATPUIBI A JaHHON MAaTPHIICH.
Kpurepunit 00paTUMOCTH MATPHUIIBI. Teopema 0
€IMHCTBEHHOCTH  CYIIECTBOBAHHUS  OOpaTHOM  MaTpHIIBIL.
CgoiicTBa 00paTHOM MaTpuilbl. MeTOoAbl  HAXOXKICHHS
0o0paTHON MaTpUIIBI.

Panr wMarpunel. CBoiicTBa paHra Marpuibl. MeToasl
BBIYHCIICHHS pPAHTa MATPUIBI.

CucrteMbl JIMHEWHBIX YPAaBHEHHH ¢ OCHOBHBIC TIIOHSTHA.
Kpurepuii coBmectHocTu: Teopema Kponekepa — Kamenu.
PaBHOCHIIBHBIE CHCTEMBI YPABHEHHUI.

Onucanue MHOXKECTBA PpEUIEHHM COBMECTHOM CHUCTEMBI
ypaBHeHui. Meron ['aycca. Teopema Kpamepa. Marpuunblii
METO/I PELIEHUS CUCTEMBI JIMHEUHBIX YPABHEHHUIA.

OnHopoaHbie CHUCTEMBI JIMHEHBIX YpaBHEHUH.
@yHIaMEeHTallbHAsl CHCTEMa pElIeHHH U ee cBoicTBa. CBs3b
MEXAY PELICHUSIMH ACCOLUMHMPOBAHHBIX CHUCTEM YpPaBHEHMI.
CtpyKTypa 0011ero penieHus HEOJHOPOTHON CHCTEMBI.

1.2

Bekropnast anrebpa

BekTopsl u nuHeHbIe onepanuu Haj HUMH. KolmHeapHOCTh
U KOMILJJaHApHOCTh BEKTOpOB. IIpoekuust BekTopa Ha OCb,
CBOWCTBa Tmpoekuud. JIMHelWHass  3aBUCUMOCTb  CHCTEM
BeKkTOpoB. Onucanue 0a3MCOB IUIOCKOCTH M TPOCTPAHCTBA.
Koopaunatsl BekTopoB B 0a3uce Ha TIUIOCKOCTH U B
pocTpaHcTBe. JelicTBUS HajJ BEKTOpaMH, 3aJaHHBIMU CBOMMH
KoopaMHaTamMu. Hampapisrompye KOCHHYCBI BEKTOpa M UX
cBoiicTBa. KpuTepum KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTH
BEKTOPOB B KOOpJMHATAX.

[HexaproBa cucrema KOOpAUHAT. ITpeoOpa3oBanue
NPsIMOYTOJIBHBIX KoopauHaT. IlosspHas cucreMa KoopAMHAT Ha
II0CKOCTH. CBS3b JI€KAPTOBBIX KOOPAMHAT C MOJSIPHBIMH.
[Hunuanpudeckas u cepuyeckas CUCTEMbl KOOPAMHAT U UX
CBSI3b C IEKaPTOBBIMHU KOOPAWHATAMHU.

CkanspHoe, BEKTOPHOE U CMELIaHHOE IPOU3BEACHHS BEKTOPOB,
UX CBOMCTBA M I'€OMETPUYECKUHN CMBbICI. JIBOMHOE BEKTOPHOE




MMPOU3BCACHUC BCKTOPOB U CTO CBOIiCTBa.

Pazpen 2.

2.1

AHanuTH4eckasi FeOMeTpHs

Ilonarne nmHMii u noBepxHocTed. [IpsAmas Ha IIOCKOCTH.
Paznuunbie ¢popMbl 3anTMCH ypaBHEHHH MPSMON Ha TJIOCKOCTH.
B3aumHoe pacnonoxeHue NpsMbIX Ha MIIOCKOCTH.

Kpussie BTOpOTO MOpsiaKa: SJUIUIIC, THHepOoia u napadosia, ux
FE€OMETPUUYECKUE CBOMCTBA, YpPaBHEHHS M  IOCTPOEHHUE.
[IpuBenenue oOIIEro ypaBHEHHsI KPUBOW K KaHOHUYECKOMY
Buny. [loctpoenue kpuBoi.

[Tnockocth B mpocTpaHcTBe. Paznuunbie dopmbl  3amucu
YPaBHEHHUS IIJIOCKOCTU. B3auMHO€e pacrnosokeHue MmIoCKOCTEN.
[Ipsmasgs nuHHA B NOpocTpaHCTBE. Pas3inuyHble ypaBHEHHS
npsMoi. B3auMHOE  paclojoXeHHe JBYX IpsAMBIX B
npocTpaHcTBe.  B3anmHOe  pacmnoyiokeHHe  NpAMOM U
IJIOCKOCTH.

[ToBepxHOCTH BTOPOTO MOPSAKA, UX KAHOHUYECKUE YPABHEHMUS.
HccenenoBanue noBepxHocTed MeToAoM ceueHuil. Iloctpoenue
IIOBEPXHOCTEN BTOPOTO MOPsIIKA.

2 cemecTp

Pa3zgen 3

3.1

JInHelHbIe TPOCTPaHCTBA U
MOAIIPOCTPAHCTBA

[lonsiTHE M NpUMEPHI JMHEHHBIX NPOCTPAHCTB. AKCHOMAaTHKa
JUHEWHOro  mpocTpaHcTBa.  JIMHEWHO — 3aBHCUMBIE U
HE3aBUCHMBIE CHCTEMbl BEKTOPOB. OKBHBAJICHTHBIE CHUCTEMBI
BEKTOPOB. bazuc u  pa3smMepHOCTP  IPOCTpPaAHCTBA.
KoneunoMepHble nuHEHHbIE IpocTpaHcTBAa. CBSA3b MEXITY
Oazucamm  JIMHEWHOro  mpocTpaHcTBa.  IIpeoOpazoBanme
KOOpJMHAT BEKTOpa MpH Iepexoie oT Oazuca k 6azucy.
[TonsiTue n npumepsl nognpocTpaHcTB. CymMma U nepeceyeHune
noanpocTpancTB. JIMHelHble OOOJOYKM M MX Pa3MEPHOCTb.
PaznoxeHne npocTpaHcTBa B MPSIMYIO0 CYMMY MOJIIPOCTPAHCTB.
IIpsiMoe gonoaHeHue.

Pazpgea 4.

4.1

JIuHeliHble onepaTopsl

OmnpeneneHre W OpUMEpPbl  JIMHEWHOrO  omeparopa.
Wzomopdpusm  nuHeWHBIX mpocTpaHcTB. OO0paz u  Aapo
JMHEWHOTOo omeparopa. Marpuia JHMHEHHOro orneparopa B
nTaHHOM Oasuce. BeipaxxeHre KOOpAMHAT BEKTOpa-o0pasa yepes
KOOpJMHATHl BeKTOpa-npoodpaza. CBs3b MEXy KBaJpaTHBIMU
MaTpulaMd U JIMHEHHBIMM omeparopamu. [ledictBus ¢
JUHEHWHBIMU oOllepaTopaMu, HX CcBolcTBa. [IpeoOpazoBanue
MaTpHIlbl OIlepaTopa IpH IepexoJe OT OJHOro Oas3uca K
ApYromy.

XapakTepUCTUYECKMI U MHUHHMMAQJIbHBIA ~ MHOTOYICHBI.
Cob6cTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS JIMHEHHOTO
onepaTopa, X CBOMCTBA.
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IIpakTHyeckue/ceMUHAPCKHUE 3aHATHSA

1 cemecTp
Ne . 113
TemaTnka NpaKTHYECKUX 3aHATHI AyAUTOpPHBIE 3aJaHUS
HeleJH (4acoB)
o Pemenne 3agay w3 3aJaYHHUKOB,
1 Marpuiipl ¥ 1€MCTBUS HAJ HUMHU 2
YKa3aHHBIX B CIIMCKE JIMTEPATYPhI
) Onpenenurend, METOIbl BBIYUCICHUS ) Pemenne 3amad w3 3aJaYHHKOB,
onpeneauTeneu YKa3aHHBIX B CIIMCKE JIMTEPATYPhI
3 OOparnas Marpuiia M METonIbl €& ) Pemenne 3agay w3 3aJaYHHUKOB,
OTBHICKAHHS YKa3aHHBIX B CIIHCKE JIMTEPATYPhI
Pemenne 3amau w3 33JaYHUKOB
4 CJIAY. Metoss! petennst CJIAY 2 A A ’
YKa3aHHBIX B CIIUCKE JIMTEPATYPHI
5 KP Ne 1. «OcHOBBI INHEHHOHN anreOpbh» 2 Pa3pgaTouHbIil MaTepual
Bextopa u onepanuu Haa HHUMH.
o Pemenne 3agay w3 3aJaYHHUKOB,
6 JIuneitnas 3aBHUCHUMOCTh u 2
YKa3aHHBIX B CIIMCKE JIUTEPATYPhI
HE3aBHCUMOCTh BEKTOPOB
JlekapToBass M TOJIApHAs CHUCTEMBI
Pemenne 3agau  u3  3aJaYHHUKOB,
7 koopauHat. [IpeoOpa3oBanue cucreM 2
YKa3aHHBIX B CIIUCKE JIUTEPATYPHI
KOOpPJIMHAT.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE
] MPOU3BEJICHNE BEKTOPOB ) Pemienne 3amad  u3  3aJaYHHMKOB,
YKa3aHHBIX B CIIUCKE JIUTEPATYPHI
9 KP Ne 2 «BekropHas anrebpay 2 Pa3pgaTouHbIil MaTepual
Pemenne 3agay w3 3aJaYHUKOB
10 [Ipsamas Ha mIOCKOCTH 2 A A ’
YKa3aHHBIX B CIIHCKE JIMTEPATYPhI
Pemenne 3agay w3 3aJaYHUKOB
11 IInockocTth 2 A A ’
YKa3aHHBIX B CIIHCKE JIMTEPATYPhI
Pemenne 3agay W3 3aJaYHHUKOB,
12 [Ipsmast TuHUS B IPOCTPAHCTBE 2
YKa3aHHBIX B CIIMCKE JIMTEPATYPhI
Pemenne 3amau w3 3aJaYHUKOB
13 [Ipsimas 1 MIOCKOCTH 2 A A ’
YKa3aHHBIX B CIIUCKE JIMTEPATYPHI
Pemenne 3amau w3 33JaYHUKOB
14 KBII 2 A A :
YKa3aHHBIX B CIIUCKE JIMTEPATYPHI
Pemenne 3amau w3 33JaYHUKOB
15 TIBII 2 A A :
YKa3aHHBIX B CIIUCKE JIMTEPATYPHI
16 KP Ne 3 «IIpsamas n nnockocts. KBID» 2 Pa3naTouHbIil MaTepual
2 cemecTp
Ne TeMaTuka NPAKTHYECKUX 3AHATUI 113 AyauTOpHbIE 321aHUS
HeleJH (4acoB)

1-3 Jluneitnple mpocTpaHcTBa. basuc wu 3 Pemenne 3agay w3 3aJaYHUKOB,
pa3MepHOCTh JIMHEHHOTO YKa3aHHBIX B CIIMCKE JIUTEPATYPhI
MPOCTPAHCTBA. [IpeobpazoBanue
KOOpJMHAT BEKTOpa MNpHU  3aMEHe
basmuca.

4-7 Jlunelinbie nognpocrpancTa. Cymma u 3 Pemienue 3amay W3 3a1aYHUKOB,
nepeceyeHmne JTMHEWHBIX YKa3aHHBIX B CIIUCKE JIUTEPATYPHI
noanpoctpadcTs. [Ipsimas cymma.




8 KP Ne 1. «JIuHeliHble TPOCTPaHCTBA» 2 Pa3paTouHbIil MaTepual

9-12 JInHeHbIH orneparop. Marpuna 3 Pemenne 3agay w3 3aJaYHHUKOB,
JUHENHOro oneparopa. Jleucrsus ¢ YKa3aHHBIX B CIIUCKE JIMTEPATYPHI
JIMHEWHBIMU ONIEpaTOPaMHU.

13-15 | CoOcTBEeHHBIE 3HAYEHUS u 3 Pemenne 3agady W3 3aJaYHHUKOB,
COOCTBEHHBIE = BEKTOpa  JIMHEWHOTO YKa3aHHBIX B CIIMCKE JIUTEPATyPhI
omneparopa

16 KP No 2 «JIuneitnbIil onepaTop» 2 Paznarounsblii MaTepuan

4.3. IlepeyeHb yueOHO-METOANYECKOr0 00ecnedeHHs 1JIsl CAMOCTOATEIbLHOH padoThl CTYAeHTOB
1. KanataukoB A.H., Kpumenko A.Il. Ananutnueckas reomerpus. Y4ueOHUK Uit By30B. M., MI'TVY,

2004 r

2. KanaraukoB A.H., Kpumenko A.I1. JIuneinas anreOpa. Y4eOHUK U1 BY30B. M. .MI'TY,
2004 r
3. TIucbmennsiii [I.T. KoHcnekT nekmuil o BeICHIEN MaTeMaTHKE. M: Aiipuc-Ilpecc, cepus

Briciiee o6pazoBanne 2008r.
CamocrosiTenpHas paboTa BKIIOYAeT B CeOsl:
v paboTy C JEKIMOHHBIM MATEPHATIOM, MOUCK M 0030p JHUTEPATYPhl U DICKTPOHHBIX HCTOYHHKOB
uHbOpMaIMY TI0 MHAMBUAYAILHO 33JaHHOH 1pobiieMe Kypca;
BBITTOJIHEHUE TOMAITHUX 3a/IaHUH;
OTIEPEKAIOIIYIO CAMOCTOSITEIBHYIO padoTYy;
M3yUYEHHE TeM, BEIHECEHHBIX Ha CAMOCTOSTEIBHYIO TPOPaOOTKY;
MOJITOTOBKY K CEMUHAPCKUM 3aHSATHIM;
MOJITOTOBKY K KOHTPOJIBHOH paboTe U 3K3aMeHy;,

BBITIOJTHEHUE PACUETHBIX padoT;

AN N N N N

ydacTue B HayYHBIX CTYACHUECKUX KOH(PEPEeHUHUAX, CEMUHApaX U OJIUMIIHAIaX.

5.  OLEHOYHBIE CPEJCTBA  JJS1  TEKYUEIO  KOHTPOJISI
YCIHEBAEMOCTH, MPOMEKYTOYHOII ATTECTAIIMM IO UTOTAM OCBOEHUS
JACIATLITAHBI

@DOH/T OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE 00ecreunBaeT MPOBEPKY OCBOCHHUSI IJIAHUPYEMbIX
pe3ynbTaToB o0yueHus: (KOMOETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITHH TEKYIIEro,

PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO TUCITUTLTHHE.

5.1. IlacnopT ¢oHAA OLIEHOYHBIX CPEACTB MO IMCHHUILIHHE
Cs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU U (OpMaMHu KOHTPOJIS HMX OCBOCHHUS

MIpEACTaBJICHA B CIICAYIOIEH TabmuIIe:
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Texkymuit
Pa3zpgen TeMBI 3aHATHH Komnerenunus NHaukaTopbl 0CBOEHUS KOHTPOJIb,
Heeas
Cemectp 1
Pasnen | OcHOBBI mHelHO# anrebpsr | OITK-1 3-OIlK-1; Y-OIIK-1; B-OIIK-1 | ]I3, KP 1-5
1 BekropHas anre6pa OIIK-1 3-OIK-1; V-OIIK-1; B-OITK-1 | JI3 5-8
Pyo6esxnbiii konTpoab | OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | KP 8
Pa3nen
5 Ananutnueckas reomerpust | OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | JI3, KP 9-16
Py6exubiii konTpoas OIIK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 { KP 16
IIpome:xkyTounasi arrectanust OIIK-1 3-OIlK-1; Y-OIIK-1; B-OIIK-1 | Jk3amen
Cemectp 2
Paspgen | JIunelHble IPOCTpAaHCTBA U OIK-1 3-OIIK-1; V-OITK-1; B-OTK-1 | JI3 1-8
3 MOAIPOCTPAHCTBA
Py6esxknbiii konTpoas OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | KP 8
Zasnen JIuneiinble onepaTopbl OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | JI3 9-16
Py6exubiii kouTpoab  OIIK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 { KP 16
IIpome:xkyTounasi arrectanust OIIK-1 3-OIlK-1; Y-OIIK-1; B-OIIK-1 | Jk3amen

5.2. IlpuMepHbIe KOHTPOJIbHbIE 33aJJaHUSl WJIM HHble MaTepHajbl, HEOOXOAUMBbIE IJsl OLEHKHU
3HAHUN, YMEHHUil, HABBIKOB (MJIM) ONBITA [JIeATEJbHOCTH, XapPaKTePU3YKOIHe ITANbl

(¢GopMupoBaHusi KOMIIETEeHUM B Mpollecce 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrPaMMBbl
5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSl WJIH MHbIE MATEPHUAJIbI, HEOOXOHMBbIE /ISl OLEHKH
3HAHUN, YMEHHWiIl, HABBLIKOB W (MJHM) ONbITA JAeATEJbHOCTH, XapPaKTepHU3yloulue ITanbl

(opMupoBaHusI KOMIIETEHIMII B ITpoLecce 0CBOCHUsI 00pa30BaTeJbHOH IPOrPaMMBbI

OneHka ycrieBaeMOCTH CTYIE€HTOB OCYHIECTBIISIETCS 110 PE3yJIbTaTaM:

o CaMOCTOSITEJIBHOTO BBITNIOTHEHUS TOMALIHUX 3a1aHUMN;

o aKTMBHOM pabOThI Ha JIEKIUSX U MPAKTUYECKUX 3aHATUSAX;
o peleHus 3a1a4 Ha IPAKTUYECKUX 3aHATUSAX;

o BBITIOJIHEHHS] KOHTPOJILHBIX padoT;

° BhIIOJIHEHUS PP;



L4 CIa4yM 5K3aMC€Ha B IICPBOM CEMECTPEC U CAAYM SK3aMCHA BO BTOPOM CEMECTPE.

DopMBbI KOHTPOJISL.

Texywuii kKoHmpob B OCHOBHOM MPOBOAUTCS B hopMe:

1) ompoca CTyIeHTOB Ha KaXXKJ0M MPAKTHUYECKOM 3aHSTHH;
2) TIpoBEpKHU AOMAIIHMX 3aJaHUi.

Pybesxcnviti konmpoas IpeAnonaraeT NpoBepKy:

1) ayauTOpHBIX KOHTPOJIBHBIX W CAMOCTOSITENBHBIX PaloT;
2) pacueTHBIX padoT.

Hmozosbiii konmpoib TPOBOJUTCS HA 3K3aMeHE B (JopMe OTBETA HA HK3aMEHAIIMOHHBIN OMJIeT.

5.2.1. KOHTpPO/1bHO-0LICHOYHBbIE MaTePHAJIbI JIsl IPOBeAeHUs PYy0e:KHOT0 KOHTPOJIS

1 cemecTp
IIprMepHBI BApUAHT KOHTPOJILHOM padoThl Nel mo Teme

«OCHOBBI JIUHEITHOI aJredpbI»

1. Pemmuts MaTpuuHoe ypaBHeHue (1 6amn):

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

2. Haiitu panr MaTpuIlbl METOI0M OKaWMIISIOIIMX MUHOPOB (1 Gain):
1 -2 1 -1 1
2 1 -1 2 -3
3 -2 -1 1 =2
2 -5 1 =2 2

3. HccnenoBath COBMECTHOCTh M HaTH oO1ee permenue(1 6amn):
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2x, = x, +x;—x, =3,
4x, —2x, = 2x;, +3x, =2,
2x, —x, +5x; —6x, =7,
2x, —x, =3x; +4x, =-1.
4. Jokazatb, uto CJIAY coBmecTtHa. Pemmuts CJIAY (2 6anna):
2x, +2x, —x; +x, =4,
4x, +3x, —x; +2x, =6,
8x, +5x, —=3x;, +4x, =12,
3x, +3x, —2x; +2x, = 6.

IIpuMepHBI BADHAHT KOHTPOJILHOK padoThl Ne2 o Teme
«BekTopHas anredopa».

1. (0,5 6anna) B mapannenorpamme ABCD: O — To4ka niepecedeHus quaronaned. Haiitu x, ecnu
1) AB=x-CD;2) AC =x-A0;3) OB =x-BD; 4) OC = x-CD.

2. (0,5 6anna) Pa3noxuTh BEKTOp c= {9; 4} 1o BeKTOpaM a W b, eciu a= (;2) n b=2i- 3; .

3. (1 6amn) HaiiTi BeKTOp d , 3Has, 4TO dlad b, rue E=(2;3;—1), b=(0;-2;3)u
d-(2i— j+k)=-6.

4. (1 6ayn) Haiitu mutormmaie mapajuieorpaMma, TOCTPOCHHOTO Ha BEKTOpax a= 3; +5 ub= ; — 25 ,

=1 (==

rae ‘E‘ =4,

5. (2 6anna) Hana nupamuna ¢ BepmwuHamu A; (7; 2; 4),A2 (7; -1; -2 ), A3 (3; 3; 1), A4 (-4; 2; 1).
Haiitu: a) yron mexnay pedpamu A14:u A1A4 ; 6) 00beM NUpaMUbl; B) JTUHY BBICOTHI, OIYIIEHHON Ha
rpanb A1A2A43.

IIpuMepHBI BADHAHT KOHTPOJILHOKH padoThl Ne3 o Teme
«IIpsimas u niaockocts. KBII»

1. (0,5 6amna) Haiitu paccrostaue ot Touku My(-12, 7, -1) 10 MIOCKOCTH, POXOASIIEH Yepe3 Tpu
Touku Mi(-3, 4, -7), Mx(1, 5, -4), M3(-5, -2, 0).

2. (0,5 6aynna) Haiitu yrom Mexy miockoctssMu x - 3y +z-1 =0, x +z—1 = 0.

x—3y+2z+2=0

3. (0,5 6amna) Hanncath KaHOHHMUYECKOE YpaBHEHUE TPSMOMA, €CITH {x 3y+z414=0

4. (0,5 6anna) CocTaBUTh ypaBHEHUH MIPSAMOM, mpoxosieit uepes Touky M(1, 0, -3)
napajuiebHO OTPE3KY, COSNUHSOMmEMY TOUkH A(3, 3, -2) u B(-1, 3, 2).
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5. (0,5 6anna) YcTaHOBUTH B3aUMHOE PACTIONOKEHHUE MPSIMON U TIJIOCKOCTH:
x=2-4t,
y=t, ux-—6y+z—-10=0;ecau npecekarTCs, TO HAUTU TOUKY [TEPECECUEHUS U yTOJI,
z==-3+2¢

CCJIM MapaJJICIIbHBI, TO paCCTOAHUC MCKIAY HUMMU.

6. (1 6amr) Haiiti Touky M’, CHMMETpHUHYFO TouKe M OTHOCHTENBHO TIOCKOCTH, ECIIN
M(@1,0,1), 4x+6y+4z—25=0.

7. (1 6amm) YcranoButs Tun KBII, 3amucats Bce €€ CBOMCTBA M TOCTPOUTH:
4x* +3y° —8x+12y-32=0

8. (0,5 6amna) ITocrponts ITBII, orpannuennyto kpubivu, 9x° —16y° =25, z=3, z=0.

Bce pacuernsie pabotel, kpome PPNel (PPNel pasmarounslii Marepuan, CIOpPOCHUTH Yy
npernojiaBaTensi) HaxoAaTcss B ydyeOHOM mocoOuu: IIpakTHKYM M MHAMBHAYAJIbHbIE 33aJaHUS 10
aqredpe W aHaJMTH4YecKoii reomerpuu, u3a-Bo Jlawb. Pacuernas pabora Ne 2(crtp.28), PP
Ne3(ctp.68, 91, 118).

PP Oynytr mpoBepeHbl mIpernojaBaTeiieM, €ClIM ayAUTOpHbIE KOHTpOJbHBIE pabdora mo M
CTYJIEHTOM BBIIIOJIHEHBI TPaBUIbHO HA 60%.

IIpumepubiit Bapuant PP Nel

1. JIna nanHoro onpenenutenss A HaiTH MUHOPBI U alreOpandecKue JTOMOIHEHUS SIEMEHTOB d;,, d; It

Brraucnuts onpenenutens A: a) pa3liokKUB €ro Mo JIEMEHTaM [ - CTPOKH; 0) pas3JIoKHUB €ro 1Mo
AJIEMEHTaM | -TO CTOJIOIA; B) TIOYYHB MIPEIBAPUTEILHO HYJHU B [ -l CTpOKE.

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

2. Jlausl 1Be matpunisl A u B . Haiitua) A B;6) B A;B) A';1) A A" ;n) A" 4.

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

3. IIpoBepuTh COBMECTHOCTh CUCTEMBI YPABHEHUH U B CITydyae COBMECTHOCTH PEIIUTH €€: a) IO
dopmynam Kpamepa; 6) ¢ momorpio oOpaTHON MaTpuIlsl (MAaTPUYHBIM METOJIOM); B) MeTojoM ["aycca.

2x; +x, +3x; =7,
3.1 < 2x; +3x, +x3 =1,
3x,+2x, +x; = 6.
4. ITpoBepUTh COBMECTHOCTb CUCTEMBI YPAaBHEHHI U B CIIydae COBMECTHOCTH PEIIUThH €€: a) MO0
dbopmynam Kpamepa; 6) ¢ moMoripio 00paTHON MaTpHIlBl (MATPUIHBIM CITIOCOOOM); B) MeTo10oM ["aycca.
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4.1 2x +4x, —5x; =11,
X —2x, +x;=1.

5. PemiuTh OAHOPOIHYIO CUCTEMY JIMHEHHBIX anreOpandeckux ypaBHEHUI.

X +x,+x3=0,
5.1 9 2x,—-3x, +4x; =0,
4x, —11x, +10x; = 0.

6. [TocTpouTth PyHIaMEHTATBEHYIO CUCTEMY PEIICHUI U 0011Iee PEIICHUE OJTHOPOTHON CHCTEMBI
anreOpanyecKnx ypaBHEHUH.

6.1 {—x,—x, +6x;—11x, =0

2 cemecTp
IIprMepHBI BApUAHT KOHTPOJILHOM padoThl Nel mo Teme

«JInHelHbIe MPOCTPAHCTBA U MOANPOCTPAHCTBA. EBKIINIOBBI TPOCTPAHCTBA

1). Haiitu KoopauHaTsl BeKTopa x B 6asuce (e],e,,e;) eciu OH 3a1aH B 6asuce (e,e,,e;):

- —

e =e +e, —3e;,
, 3

€, =6 —6,

4
ey =—e +e,+e,, x=(1,-4,3).

2). HaiiTu xakoii-HuOy1b 6a31c U ONPEeTUTh Pa3MEPHOCTh JIMHEHHOTO MPOCTPAHCTBA PEIICHHHA

CUCTCMBI:

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

3). HaiiTu pazmepHocTy 1 6a3UChl CyMMBI U ITEPECEUEeHUH MOAPOCTPAHCTB, ECIIN:

:131+:£12.—$3+:E4=[}, Ty —To+T3—~x4 =0,
T, — Ty +x3—2x4 =0, T, — 229 + 213 + 224 = 0.



IIprMepHBIH BApUAHT KOHTPOJIbLHOM padoThl Ne2 o Teme

«/IuHelHbIe onepaTopbD)

1). Haiitu matpuiy B 6asuce (e;,e;,e;), Tie

r_ I _ ro_
e, =e —e,te, e,=-e +te,—2e, e =-e +2,te,,

eciy OHa 3a/1aHa B Oaswuce (e,,e,,6;):

1 0 1
0 -1 2
3 -1 1

2). Jlokazatb, 4YTO mpeoOpazoBaHue A(x) = (2x) + X5, x| +2X5,—X| + X5 +3x3)  ABIAETCA

nuHelHBIM, 3anucath MaTpuily JIO M HalWTH KOOpAMHATHI 00pasa X depe3 KOOpAMHATHI Mpoodpasa

X {1, 2, 3} .Haiitu co6cTBeHHbIC 3HaYeHMs U cOOCTBeHHbIE BekTopa JIO.

5.2.2. KOHTPO/1bHO-0LlCHOYHbIE MaTePHAJIbI JIsl IPOBEACHHUS IK3aMeHa

a) Cniucok BONMPOCOB /JIsl MOATOTOBKHU K 3K3aMeHYy BO 1-2 cemecTpe

1. Marpuubl 1 1eCTBUS HAJ HUMMU.

2. OOpaTtHas MaTpulla U €€ BEIYHUCIICHNUE.

3. Onpenenureny, METOABl €r0 BBIYMCICHUS U HMX CBoOWcTBAa. MUHOpBH U anredpandeckue
JOTIONIHEHUA. Pa3znoxeHue omnpeaenuTeNs MO CTpoke Wik cTojbuy. Onpenenurens
IIPOU3BEICHUS MaTPULL.

4. Panr matpuiel. Teopema o paHre MaTpuilbl.

. CucreMa NMHENHBIX ypaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI JIMHEWHBIX ypaBHEHUH. Pemenne

CHCTEM JIMHEHHBIX ypaBHEHUU MeToaoM ['aycca.

6. IlpumeHeHHEe TeOpUM ONPENEIUTENEH K PEIIEHUI0 CUCTEM JIMHEHHBIX ypaBHeHUH. [IpaBuio
Kpamepa. Matpuunsiii meton pemenus CJIAY.

7. Kputepuii COBMECTUMOCTH CUCTEM JIMHEUHBIX YpaBHEHUH. OTHOPOAHBIE CUCTEMBI JIMHEWHBIX
ypaBHeHUU. DyHIaMEHTAIbHBIA HA0Op pemieHUHd OJHOPOJHOW CHUCTEMBl JIMHEHHBIX
ypaBHeHHii. OO11ee penieHre HeOAHOPOAHOM CUCTEMBI TMHEHHBIX YPaBHEHUI.

8. TlonsiTue cucteMbl KoopAauHAT Ha mpsMon. KoopnuHaTel TOUuku Ha mpsimoil. OmnpeneneHue
BEJIMUMHBI U JUIMHBI OTpe3Ka. JejeHne oTpe3Ka B JaHHOM OTHOILIEHUH.

9. JlexapToBble KOOPAMHATHI HA IUIOCKOCTH W B MpocTpaHcTBe. [lonsipHas cuctemMa KOOpJUHAT.
Coeprueckne M IMIMHAPUYECKUE KOOpIMHATHL. PaccTosiHue MeEXIy IBYMs TOYKaMHU.
[Imomaaer TpeyroiabHUKA.

10. [Tonstue Bexropa. BektopHoe npoctpancTBo. OnpeneneHus HyJeBOro BEKTOPa, JIMHbI
BEKTOpA, KOJUIMHEAPHOCTH JBYX BEKTOPOB, KOMIUIAHAPHOCTU TpPEX BEKTOPOB, PABEHCTBA
BEeKTOpoB. Onepanuu HaJ BEKTOpaMU: CI0KEHUE BEKTOPOB, Pa3HOCTb BEKTOPOB, YMHOKEHUE
BEKTOpa Ha unciio. Teopema o KOJJIMHEApHBIX BEKTOPaXx.

11. Koopaunats! BekTopa B JanHOM Oasuce. OnpeneneHus 6a3zuca, MaKCUMaJIbHOTO Oa3uca,
KOOpJMHATHl BEKTOpa B JaHHOM Oasuce. Teopema O KOOpAHWHATaX CyMMbl BEKTOPOB U
IIPOU3BEIEHNHU BEKTOPA Ha YUCIIO.

N
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12. CxansipHO€ TPOU3BEJACHUE BEKTOPOB. OmpeneneHus yria Mexay IBYMsSI BEKTOpamu,
MPOEKIIMU BEKTOpa Ha 0Cb. TeopeMa 0 MpOeKIMU BEKTOpa Ha 0Cb. OnpeiesieHus CKaasipHOTro
IPOU3BEIEHUsI  €BKJIMJOBa  mpocTpaHcTBa. CBOHCTBA  CKaISIPHOTO  IPOU3BENEHUS.
[Ipunoxxenue ckansipHOro MPOU3BEACHUS IBYX BEKTOPOB.

13. BekropHoe npousBenenue. OnpenesieHue BEKTOPHOTO MPOU3BEACHHUS JIBYX BEKTOPOB.
CaoiicTBa BEKTOpHOro mnpousBeAeHUs. [IpunoxkeHue BEKTOPHOTO NPOU3ZBEIAEHUS JIBYX
BEKTOPOB.

14. Cwmemannoe npousBegeHue. OnpeaeseHne CMEIIaHHOTO MTPOU3BEICHUS TPEX BEKTOPOB.
CBolicTBa CMENIAaHHOTO MPOU3BEJCHUS TPEX BEKTOPOB. Teopema O KOMIUIAHAPHOCTH TPEX
BEKTOpOB. [IpriioxkeHnne cMenmaHHOro Npou3BeAEHUsI TPEX BEKTOPOB.

15. Paznmuunple  cmocoObl  3amaHMs  MPSMOW:  BEKTOPHOE  ypaBHEHHE  MPSIMOMU;
napaMeTpuuecKoe ypaBHEHUE MPSAMOW; ypaBHEHHE MPSMOM MO TOYKE U HAMPABICHHOMY
BEKTOPY; YpaBHEHHE NPSIMONH IO BEKTOPY HOPMaIM M TOYKE, YypaBHEHHUE MPSIMOI,
IIPOXOMAIEH Yepe3 JBe TOYKH; YpaBHEHHME INPAMOW B OTpE3KaxX; ypaBHEHUE IPSIMOHN C
VIJI0BBIM KO3 dummeHToM; o0Inee ypaBHEHHUE MPSMON, HOPMajdbHOE YpPaBHEHUE MPSIMOM.
HccnenoBanue o01Iero ypaBHeHUS IPSIMOM.

16. PaccTostHue OT TOYKM [0 TpAMOW. YTON MEXAy HABYyMs MpsIMbIMU. B3anmHoe
pacnonoxeHue AByX MPAMBIX.
17. VYpaBHEHUS] TUIOCKOCTH: BEKTOPHOE YpPaBHEHHE IUIOCKOCTH, MapaMEeTPpUUECKOe

YPaBHEHHUE IIJIOCKOCTH, YPAaBHEHUE IUIOCKOCTH T10 TOUKE U JIBYM HEKOJUIMHEAPHBIM BEKTOPAM,
YpaBHEHUE IUIOCKOCTU MO TPEM TOYKaM, YpaBHEHHUE IUIOCKOCTH B OTPE3KAX, YpaBHEHUE
IUIOCKOCTH IO BEKTOPY HOPMAalM W TOUYKe, oOIlee ypaBHEHHME IUTOckocTH. MccienoBanue
o01Iero ypaBHeHHsI IJIOCKOCTH.

18. PaccrossHMEe OT TOYKM 1O IUIOCKOCTH. YTOJI MEXKAY IBYMs IUIOCKOCTSMH. Y CIIOBHE
NEPIECHIUKYIIPHOCTU. B3auMHOE pacnoyioskeHNe ABYX IIOCKOCTEH.
19. YpaBHEHHE NPSIMON B IIPOCTPAHCTBE: BEKTOPHOE YPaBHEHHUE NPSAMOU B IIPOCTPAHCTBE;

MapaMeTPUUECKOE YpPaBHEHUE MPSIMOM; ypaBHEHUE MPSIMOHM, MPOXOISIIEH Yepe3 TOUKY M
NapajuIeJIbHON BEKTOPY; MapaMETPUUECKOE U KAHOHMUYECKOE YPaBHEHME NPSIMOW, ypaBHEHUE
MPSMOM MO IByM TOYKaM; YpaBHEHHUE MPSAMOM, KaK MepeceYeHue IBYX MIOCKOCTEH.

20. B3anMHOe pacnosnokeHue NpsMON U INIOCKOCTH. YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.
VYron Mexay AByMs NMPSMBIMH B IIPOCTpaHCTBE. PaccTositHue Mexay npsmeiMu. PaccrosiHue
OT NPSAMOU J10 INIOCKOCTH.

21. OKpyXHOCTb, SJUTHIIC, TUTIEpOOIIa, mapadoa.

22. AKcHMOMaTHKa JIMHEHHOro MpocTpaHcTBa. JIMHeWHas 3aBHCHUMOCTb 3JIEMEHTOB.
Teopembl o nmMHEHHON 3aBUcUMOCTH. [IpeobpazoBaHue KOOpAMHAT dJEMEHTa MPOCTPAHCTBA
npu mepexoxe K HoBoMy Oasucy. Pasmepnocts JIII. IlogmpoctpancTBa M JUHEWHHBIE
o0osouku. CyMMa U ipecedeHre MoANPOCTPAHCTB.

23. Jlunelinble oneparopsl. MaTpuila TMHEHHOTO oniepaTopa B 3alaHHOM Oasuce. JlecTBus
¢ nmuHeHpIMU ornepaTtopamu, CoiictBa JIO. IIpeobpazoBanue matpuisl JIO mipu mepexose K
npyromy 6asucy. O6pa3 u saapo JIO.

24. CoOcTBeHHBIE 3HaueHUs U coOcTBeHHBIE BekTopa JIO. XapakTepucTudeckue
ypaBHenus. Kpurepuii auaronanusupyemoct JIO. IIpaBuno noctpoenus mpeoOpasyromieit
MaTpPHIIbI, TPUBOAIIEH MaTPUITy K TUArOHAIBHOU (hopme.
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0) oOpa3zerr Jomycka K 3K3aMeHy

3aJlaHue

Penrenue

OLIEHKa

1. HaiiTu xkaHOHMYECKHE ypaBHEHUS MPOEKIUHN MPSIMON
x—1 y-2 z+1
12 5
2x-3y+z-1=0.

Ha IIJIOCKOCTh

5 6anaa

2. B mnpoctpanctBe Rs  mansl aBa  0a3zmca cC
KOooOpAuHaTaMu 0a3UCHBIX BCKTOPOB B CTaHAAPTHOM

casuce @, (111)", @,(211)7, @,(113)",

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

Haiitu matpuny nepexoma ot 0asuca a k 0asucy b;
HaWTH  MaTpuIly OOpaTHOTO TMepexona; HaWuTh
KOOpPAMHATHl JJIEMEHTa «; B 0OasWce b; HaUTH
KOOpJIMHATHl BEKTOpa X B 0a3uce a, ecu U3BECTHHI €ro
koopauHathl x(5,3,1) B 6azuce b,

5 0aa10B

3. Haiitu pa3mepHocTh cyMMbl U Tiepeceuenus: JIIIII,
3a1aHHBIX JIMHEUHBIMHA OGOHO‘-IKaMI/I

a(1-11-17,ad,(-13-13)",d,(1-20-2)",

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

5 6anaa

4. Jlokazars, 4To npeoOpa3oBaHue
A(x)=2x, +x,,x, +2x,,—x, + x, +3Xx;)

ABJIAETCS JIMHEWHBIM, 3anucath Marpuny JIO u Haiitu
KOOpJMHATHEI 00pa3a X uepe3 KOOPAHHATHI IPoobpasa

X {1,2,3} HaiiTu  cOOCTBEHHBIE  3HAaueHMA M

cobctBeHHbIe BekTopa JIO
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5 6anaa

HUTOI'O 20 6a;10B

B) 0Opaser 9K3aMEeHAIMOHHOTO OujIeTa

MuHHCTEpPCTBO HAYKHU M Bbiciiero oopasosanusi Poccuiickoit ®enepauuu
®denepallbHOE TOCYAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICIIETO 00pa3oBaHUs
«HaumoHaabHbIN HCCIeA0BATEILCKUI siaepHblil yHUBepcuTeT « MUADW))
CapoBckuii pU3UKO-TeXHUYEeCKU HHCTUTYT — puamana HUAY MUDPU
(Cap®THU HUAY MUDN)
YTBEPX/IEH:

Ha 3acenanuu kadeapst BM
« » 202 r., nmpotokos Ne
3aBenyroumii kadenpoit

UYepnssckuii B.I1.

3K3AMEHAIIMOHHBIN BUJIET Ne 0
Mo Kypcy «AHAJTUTHYECKAS] TeOMEeTPHsl U JIMHelHad ajaredpa»

1. JlekapToBble KOOpPIMHATHI Ha IUIOCKOCTM W B mpocTpanctBe. [lomsipHas cuctema KOOpAUHAT.
Cdeprudeckuie u MUITHHAPUICCKAE KOOPIUHATEI.

2. AxcuomaTHKa JUHEHHOTO IPOCTpaHCTBa. JIMHEHAsI 3aBHCHMOCTD 3JIEMEHTOB. TeopeMBbl O THHEHHOMA
3aBUCUMOCTH.

3. CocraBuTh YypaBHCHHE MpsIMOW, mnpoxomsmeir dvepes Touky M (3;2;1) nepneHIUKyIIpHO K

mrockoctu 2X + y—z+ 1 =0 u naiitu Touky nepeceueHus mPSAMOI U TIOCKOCTH H YTOI MEKILY

HHUMMU.

[Toanuces nmpenoaaBaresns
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Cucrema OLICHUBAHUA JK3aMEHa

Ne Hauncasiembie
Kputepuu ouenku Pe3y1bTaTHBHOCTH
3aaHus 0aJLIIBI

Bompoc | Ilonnora OTBETA, [I0/Ipa3yMeBaET Menee 50% 0-4

No 1 (hOpMYIIUPOBKY OMPEEISIEMOT0 MOHITHS U 50%-60% 5-6
BCEX CBOMCTB, CBS3aHHBIX C HHM, 60%-70% 7
JIOKa3aTeNbCTBO OCHOBHBIX TEOPEM WU 70%-80% 8
CBOICTB 80%-90% 9

90%-100% 10

Bonpoc | [TonHoTa OTBETA, II0Jpa3yMeBaeT Menee 50%

Ne 2 (OpMYITHPOBKY OIIPENeNsIeMOro MOHATUS U 50%-60% 0-4
BCEX CBOMCTB, CBS3aHHBIX C HHM, 60%-70% 5-6
JIOKA3aTelIbCTBO OCHOBHBIX TEOpPEM U 70%-80% 7
CBOMCTB 80%-90% 8

90%-100% 9
10
3amaua Ne | IToaHoTa u apryMeHTHPOBAaHHOCTb Menee 50%
3 peLeHus 50%-60% 0-4
60%-70% 5-6
70%-80% 7
80%-90% 8
90%-100% 9
10
Hroro: 30 (max)

OrneHka ycrieBaeMOCTH CTYIEHTOB OCYIIECTBIISIETCS 110 pe3yJIbTaTaM:

v CaMOCTOATCIIbHOI'O BBIIIOJIHCHUA JOMAIITHHUX BaﬂaHHﬁ;

v
v
v
v

v/ cIauyM SK3aMeHa B [IEPBOM CEMECTPE M C/Iaud DK3aMeHa BO BTOPOM CEMECTPE.

PEIICHUSA 3a1a4 Ha MPAKTHYCCKUX 3aHATHUAX,
BBITIOJTHCHHA KOHTPOJIbHBIX pa60T;

BhINIOJIHEHUS PP;

DopMBbI KOHTPOJISL.

Tekymuit KOHTPOJIb B OCHOBHOM MPOBOIUTCS B (hopme:

1) ompoca CTyJIEHTOB Ha Ka)KJIOM IIPAKTUYECKOM 3aHSITHH;

2) TpOBEpKHU AOMAIIHMX 3aJaHU.

Py0GexxHbBIN KOHTPOJIB MPEIOIaracT MPOBEPKY:

aKTUBHOM pa6OTbI Ha JICKIOUAX U NPAKTHYCCKUX 3aHATUAX

1) ayauTOpHBIX KOHTPOJBHBIX M CAMOCTOSTEIbHBIX paboT;

2) pacyeTHBIX padoT.

HTOroBbIif KOHTPOJIF MPOBOAMUTCS Ha SK3aMeHe B (popMe OTBeTa Ha SK3aMEHAIIMOHHBIN OHIIeT.




5.3. llIkaJuabl oieHKN 00Pa30BaTEJbHBIX J0CTHKEHU

Peiftunrosast oneHka 3HaHUH SIBIASETCS MHTETPAIbHBIM MOKA3aTEIEM KaueCTBa TEOPETUUECKUX
U TPAKTUYECKUX 3HAHMM M HABBIKOB CTYJEHTOB IO JUCHUIUIMHE W CKJIAJBIBAETCA M3 OLECHOK,
MOJTYYEHHBIX B XOJI€ TEKYIIEr0 KOHTPOJIS U MMPOMEKYTOUHON aTTECTAIUH.

Pe3ynbTaThl TEKyIIEro KOHTPOJS W MPOMEKYTOYHOM aTTECTAIlMH MOABOIATCS IO IIKaje
0aJIbHO-PEUTUHTOBON CHCTEMBI.

[[Ixana KaXkxI0ro KOHTPOJBHOTO MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOT'O Oajuia BKIIFOYHTEIBHO. MTOroBas arrecranys O IUCHUIUINHE oleHuBaercs mo 100-
OaJITLHOM TIKaJe M MPEJICTaBIAET CO00M CyMMYy OaiioB, 3apa0OTaHHBIX CTYICHTOM IPHU BBITIOJIHCHUH
3a/IaHUI B paMKax TEKYILIETO U MPOMEKYTOYHOTO KOHTPOJISL.

HNrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBHUH CO CJIG,Z[YIOH_IGI\/'I IIKaJIOM:

Cymma 6amtoB | Omenka no 4-ex 6amnsHol OrieHka TpeboBanusi K  YpPOBHIO  OCBOCHHIQ
LIKaje ECTS y4eOHOH TUCIUIIIIMHBI

OmeHka  «OTJIMYHO»  BBICTABISETCA
CTY/ICHTY, €CIIU OH TJIYOOKO M IMPOYHO
YCBOMJI  NPOrpaMMHBIM  MaTepual,
HCYEpIBIBAIOIIIE, II0CJIEZIOBATEIBHO,
90-100 5 — «omauunoy A YEeTKO M JIOTUYECKU CTPOMHO €ro
U3JlaraeT, yMeeT TECHO YBA3BIBATH
TEOPUI0 C MPAKTUKOH, HCIOIB3YET B
OTBETE MaTepuasl MOHOTrpaduIecKoi
JIUTEPaTYpHI.

85-89 B OneHka  «XOpOLIO»  BBICTABISAETCS
75-84 C CTYACHTY, €CIIM OH TBEPAO 3HAET
MaTepuaj, IpaMOTHO MU IO CYHIECTBY
W3J1araeT ero, HE JOIyCcKast
D CYILLIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOITPOC.

65-69 Onenka «yIlOBJIETBOPUTEIILHO»
BBICTABJISICTCA CTYACHTY, €CJIM OH UMEET
3HAHUA TOJBKO OCHOBHOI'O MaTepuaina,
HO HE YCBOWJI €ro JeTajieil, JOMyCcKaeT
HETOYHOCTH, HEZ0CTAaTOYHO
MIPaBUJIbHBIE (bopMyIIHPOBKH,
HapyLICHUS JIOTUYECKOU
MIOCJIEIOBATEIbHOCTH B U3JIOKEHUHU
IIPOrpaMMHOT0 MaTepHuaIa.

Onenka «HEYIOBJIETBOPUTEIILHO
BBICTABJIAETCS CTYIEHTY, KOTOpBIM HE
3HAET 3HAYUTEIIbHON 4acTH
[IPOrPaMMHOI0 MaTepuaia, I0IyCKaeT
Huske 60 2 1F cymecTBeHHbIe omnOku. Kak mpaBwuiio,
«HEYy0061emBOPUMENLHO OLICHKa «HEYIIOBJIETBOPUTEIBLHO
CTaBUTCA CTyACHTaM, KOTOpblE HE
MOTYT TPOJOJDKUTH oOyueHue 0e3
JOTIOJHUTENBHBIX 3aHATUI o
COOTBETCTBYIOIIEH JUCLUIUIMHE.

4 — «xopowio»
70-74

3 _
60-64 «Y0081€mMBOPUMETILHOY E




6. YYEBHO-METOANYECKOE U THPOPMAIIMOHHOE OBECIIEYEHUE

YYEBHOU JUCHUTLJIMHBI

OCHOBHAS JINTEPATYPA

1. Unsua B.A., Tlozuak D.I'. Ananutudeckas reomeTpusi. YueOHUK [uis By30B. M3a. CaHkr-
[TerepOypr «Jlanby», 2009r.

2. Uneunr B.A., Tlo3usax O.I'. JluneitHas anreOpa. YueOHuk s By30B. M3a. Cankt-IletepOypr
«JTanb» 2010r.

3. Ly6ep6mmnep O.H. 3agaun u ynpakHeHHs 10 aHATUTHYECKOH reomerpun. M., ®MJI 2009r.

4. N.B. bexnemumieB. Kypc ananmuTnyeckoi reoMeTpuu 1 THHEHHOM anredpsl. M., ®MJI 2004r.

5. JILA. bexnemumeBa COOpHHMK 3a/ad MO aHAJUTHYECKON TEOMETPUH W JUHEHHOH anredpe M.,
OMJT 2004r.

6. Ilox penakuueit A.B. Edumona, B.I1. lemunoBuya. COOpHUK 33aa4 M0 MaTeMaThuke, 4acThb 1. U3m.

Cankr-Ilerepoypr «Jlanb» 2011T.

JOINOJIHUTEJIBHAS JIMTEPATYPA

1.

KanataukoB A.H., Kpumenko A.Il. Ananutudeckas reoMeTpus. YueOHUK I By30B. M., MI'TY

2004 r

KanataukoB A.H., Kpumienko A Il Jluneiinas anre6pa. YueOHUK 17151 By30B. M, MITY
2004 r.
. IIucemennsiii JI.T. KoHCHEKT JIeKIM MO BBICIIEH MaTEMaTHKE. M:  Aiipuc-lIlpecc, cepus

Bricmiee o6pazoBanme 2008r.

ITPOI'PAMMHOE OBECIIEYEHHE:

1.

[Tporpamma u3 oducuoro nakera Windows.

LMS U UTHTEPHET-PECYPCHI:

1.
2.

OnexrponHas 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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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.  MATEPHUAJILHO-TEXHWYECKOE OBECIIEYEHUE YYEBHO
TACIATITAHBI

JIeKIIMOHHBIE 3aHATUS MPOBOAATCS OYHO (JUCTAHIIMOHHO NPU HEOOXOIMMOCTH) B CIICIHAIBEHO
OCHAIIEHHBIX aYAUTOPUSAX (C KOMIBIOTEPOM, 3KPAaHOM, MPOEKTOPOM, HHTEPAKTUBHON JIOCKOH U
MOJKIIOYEHHbIM HMHTEepHEeTOM). [IpakTHueckue 3aHATHsS NPOBOJATCS B CHELHAIbHO OCHAIIEHHBIX
ayAUToOpUsAX (C KOMIIBIOTEPOM, 3KPAaHOM, MPOEKTOPOM, MHTEPAKTUBHOM JOCKOW M IOJKIFOUYEHHBIM

UHTEPHETOM).

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

JIeKIIMOHHBIE 3aHATHUS MPOBOMATCS C MCIIOJIB30BAHHEM MPE3EHTALMN, BKIIIOYCHBI SJIEMEHTHI
Oecelbl W MOCTaHOBKA NMPOOJIEMHBIX BONPOCOB. Bo Bpems uTeHHs JEKIUH BO3MOXEH CBOOOJHBIN
BbIXOJ B IHTEpHET C 11e1bI0 UCTIOIBb30BaHUs aKTYaJIbHOTO MaTepuaa Ha OTKPBITBIX 00pa30BaTEIbHbIX
pecypcax. IlpakTuyeckas yacTh Kypca CONPOBOXKIAETCS MPOBEICHHEM OYHBIX CEMHUHApPOB C IENbBIO
OCBOCHMS M 3aKpEIUICHHs TEOpeTHYeCKOi dYacTu Kypca. JleKuu M CeMHHAphl JOMOJHEHBI
MPOBEICHUEM KOHTPOJBHBIX MEPONPHUATHUH M HEOOXOTUMBIM KOJMYECTBOM CaMOCTOSATENIbHBIX
JOMAIlHUX paboT, UMEIIMX SIPKO BBIPAXKEHHBIM NpuKIagHOW xapakrep. HeoOxomumble ams
rI1yOOKOro U3y4eHMs KypCcOB MaTepualbl B 3JIEKTPOHHOM (hopMe pa3MelleHbl B CBOOOJHOM JOCTYIIE Ha
caiite Cap®TU HUAY MUDU.

B yuyeOHOM mporecce MPUMEHSIOTCS AaKTUBHBIE M MHTEpakTHBHBIE (hopMbl 00ydenus. OHu
BKJIIOYAIOT B C€0Sl METOABI, CTUMYJIMPYIOIIUE I103HABATEIbHYIO NEATEIbHOCTh OOyYaroluxcs MU
BOBJICKAIOIINE KAXKA0T0 YYaCTHUKA B MBICIUTEIbHYIO U MIOBEIEHYECKYIO aKTUBHOCTD.

[To mucuunnnHe «AHaNIUTUYECKAsh TEOMETpUs W JUHEHHas anreOpa» B pabodem ydeOHOM
IUTaHE TPEeIyCMOTPEHbl MHTEPAaKTUBHBIE Yachl JUISI MPOBEACHUS MPAKTHUECKUX 3aHATHd. [lyis
peanu3aly MHTEPaKTHBHBIX (OpM OOydeHHs HCHOJIB3YIOTCA Y4eOHO-METOAMUYECKHE MaTepHallbl,

pa3paboTaHHble COTpYIHIKaMU Kadeapsl «Boiciieil MaTeMaTHKN.

9. METOAUYECKHUE PEKOMEHIAIINU CTYJAEHTAM I1IO OPTAHU3AIIUN
N3YYEHUA JUCHUITVINHBI

[TpumepHbIM yueOHBIM IUIAHOM Ha M3YyYeHHUE JUCLUUIUIMHBI OTBOAUTCS 2 cemecTpa. B xonue 1
ceMecTpa MpeAyCMOTPEH 3K3aMeH, B KOHIlE 2 ceMecTpa - 3k3aMeH. [Ipu 3ToM mosioBHHA y4yeOHOIO
BPEMEHH HCIIOJIb3YeTCS IJIsl ayAUTOPHBIX 3aHsATHH. lpyu M3yueHUH NUCUUIUIMHBI CIEAYeT MPOBECTH

CaMOCTOSITENIbHBIC, KOHTPOJIbHBIE PA0OTHI U BHIIOJHUTD PACYETHBIE PAOOTHI.



Jljig mydniero ycBOeHuUsl MaTepuasa CTyJAeHTaMU MPEenoiaBaTelio PeKOMEHIYeTCs B IIEPBYIO
ouepelb O3HAKOMUTb HX C MPOrpaMMOM Kypca M KpaTKUM U3JIOKEHHEM MaTepualia Kypca,
MPEJICTABICHHOTO B 00pa30BaTEeNbHON MporpaMMe AUCHHUIUIMHBL Ha JeKIMOHHBIX 3aHATHSIX
npernojaBaTesib JOJKEH JOBECTH A0 CTYIEHTOB TEOPETHUECKHH MaTepHall COTJIaCHO TEMaTUKe U
COJIEP>KaHUIO JICKIIMOHHBIX 3aHATHH, IPECTABICHHBIX B pabouell mporpaMMe.

[Tpu mpoBeAeHNN MTPAKTUYECKHUX 3aHATUN MOJIYYEHHBIE TEOPETUUYCCKUE 3HAHUSI HEOOXOIUMO
3aKpENuTh PEIICHHEM 3aJad M0 KaXJAOW OTAECNbHOM Teme. 3ajaud, peliacMble Ha MPAKTUYECKHUX
3aHSATUSIX, JOJDKHBI OBITh HAMOJHEHBI MPUKIATHBIM COAEpKaHUEM, YTOObI MOKa3aTh BO3MOXKHOCTb U
1e1ecoo0pa3HOCTh MCIOIB30BaHUA MaTEMaTHYECKOTo ammapaTa B MPHUKJIAJHBIX uccieqoBaHusx. Ha
3aHATUSX HEOOXOMUMO HE TOJBKO COOOMATh CTYACHTaM T€ WM HWHBIC 3HAHUS MO HM3y4aeMOW
JTUCLUIIIMHE, HO ¥ Pa3BUBATh y CTYJEHTOB JOTUYECKOE U MATEMATHUYECKOE MBILUICHUE, PACIIUPATH UX
Kkpyro3op. [locne n3ydenus Ha JIEKIMSIX Ka>KOW TEMBbI, 3aKpEIJICHUs U JYYIIEero YCBOCHHs MaTepuaia
Ha NPAKTHUUECKUX 3aHATUSX PEKOMEHAYETCS IMPOBECTH ONPOC CTYACHTOB MO MpeACTaBICHHBIM
BOIIPOCAM JIJIsi CAMOIIPOBEPKH.

CnemyeT O3HAKOMHUTH CTYIEHTOB C TpaduKoM TpOBeAeHUS KOHCymbTarui. Jlns
o0ecrieueHrs OLEHKU YPOBHS MOATOTOBIEHHOCTH CTYJIEHTOB CIEAYyeT MCIOJIb30BaTh pa3HOOOpa3HbIe
(hopMBI KOHTPOJISI YCBOEHHUS Y4eOHOTO MaTepuaa.

VYcTHBIE ONMPOCHI TMO3BOJISIOT BBISIBUTH YPOBEHb YCBOEHHS TEOPETHUECKOTO MaTepHala,
BIIQJICHUS TEPMUHOJIOTHEN Kypca. Kpome Toro, moka3aHo MOJIOKUTEIBHOE BIUSHUE BepOAIU3aluy Ha
MIPOLIECC YCBOEHUS MaTepuana.

Benenue mnoapoOHBIX KOHCHEKTOB JIEKIMH CHOCOOCTBYET YCHEUIHOMY OBJAJCHHUIO
MatepuanoM. Hamnaue 3anuceid o0nerdaer B HajdbHEHIIIEM MOATOTOBKY CTYJAEHTOB K KOHTPOJIBHBIM U
sk3aMeHy. KOHCIEKT mo3BojsieT (pOpMUPOBAThH M OIICHHWBATh YMEHHS CTYACHTOB 1O MepepadoTKe
uHpopmanuu. [IpoBepka KOHCIIEKTOB MpUMEHSIETCS 17151 GOPMUPOBAHUS y CTYACHTOB OTBETCTBEHHOIO
OTHOIIIEHUS K y4eOHOMY TIPOIIeCCy, a TaKKe C IIeJIbI0 00eCreYeHHs NalbHEUIIeH CaMOCTOSATEIbHOM
paboThI CTYICHTOB.

Jlexuun  ABNAIOTCST OJHUM W3 OCHOBHBIX WHCTPYMEHTOB OOY4YEHHUS CTY/ACHTOB.
NudopmaninoHHbIN TOTEHIIMAT JIEKIUU JOCTATOYHO BBICOK.

1. D10 comepKareabHOCTh, TO €CTh HAJTMYUE B JICKIUU MPOBEPEHHBIX CBEACHUN;
2. HMHbOpMaTUBHOCTH - CTETICHh HOBU3HBI CBEJICHUH, MPEMOTHOCHUMBIX JIEKTOPOM;
3. duddepenumrpoBanHoCcTs HHPOPMALTUH:
v’ DakTuyecKas - paCKphIBAIOIasl HOBBIE MOAXO/IbI, PA3pabOTKH, HIEH HAYIHON MBICIIH;
v OueHOYHas - MOKa3bIBAKONIAs, KaK M KaKUM 00pa3soM CKIIAABIBAIOTCA WM (OPMUPYETCS B

HAYKC U MPAKTUKC TOT UJIN WHOM IMMOCTYJIaT, B3O, ITOJIOKCHUC,
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V' PeKOMEeH/IaTeNbHO - PAKTHYEeCKast HHHOPMAIH;

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

B cBA3M C BBIUEU3IOXKEHHBIM, Ba)XHO HAyYUThCS IPaBWIIBHO KOHCIEKTHPOBATh
JEKIMOHHBIA MaTepHal. JTO HE O3HAYAET, YTO JICKIIMM HY)KHO 3alMChIBATh CJIOBO B CIOBO, CIENYET
3alMCHIBAaTh CaMOE INIABHOE, TO €CTh KIIIOUEBBIE CIIOBA, MOJI0KEHUS U ONPEACIICHNs, AeJaTh CHOCKY Ha
HOpMaTHBHbIE aKThl. COOCTBEHHO CJIOBO «KOHCIIEKT» NMPOUCXOAMUT OT JJATUHCKOTO conspectus -0030p,
KpaTKoe M3JI0KEHUE COJEepkKaHUs KaKoro-iubo counHeHnus. Kpome Toro, He06X0AMMO OTMETHTb, YTO
BEJICHUEC KOHCIIEKTOB, HHA4y€ 3alMCeH, CBSA3aHO C JIyYIIMM 3allOMMHAaHHEM MaTepualla Kak
JEKIUOHHOIO, TaK M uuTaemoro. Crnenys MmpaBWIaM: «UUTall W MHIIW», «CIyNIal W MHUIIN», MOKHO
YCIICUIHO OBJIAZIETh 3HAHUSAMH, HE TIpuOerast K IOMOJHUTENbHBIM yeuausiM. OTHAKO KOHCIIEKTHPOBATh
JIEKIIMM HEOOXOIMMO TaKUM 00pa3oM, YTOOBI CKJIAJBIBAJIOCH BIOJHE OINPEACIIEHHOE MPEICTaBICHHE O
TOW MM MHOM npoOieMe, TO eCTh €€ IOCTAaHOBKE, MOCIEACTBUAX U MYTAX PEILICHHUS.

Takoke Mo yIexkuT paboTath U ¢ 000 JuTepaTypoii. B mporecce 03HaKOMIIEHHSI C TEKCTOM
CTOHUT, Ja M HEoOXoAuMO oOpamiarbcs K CIIOBapsM; M CIPAaBOYHUKAM, BBINMHCHIBas HOBHIC CJIOBA,
TEPMUHBI, CIOBOCOYETAHNUSI, UHTEPECHBIE MBICIIH U IIPOYEE.

Vcnonb3oBaHne HOBBIX MH()OPMAIMOHHBIX TEXHOJIOIMH B IUKJIE JEKIUH U MPAKTHUYECKHX
3aHATUM MO AUCUUIUIMHE IO3BOJIAIOT MAaKCUMalbHO 3(Q(QEKTUBHO 3aJeHCTBOBaTh M HCIOJIB30BATH
MH(GOPMALIMOHHBIM, WHTEICKTYyalbHBII W BPEMEHHOM IOTEHLMAN, Kak CTYAEHTOB, TaK U
nperoiaBaTeNeil Uisi peam3aluy MOCTaBICHHBIX YueOHbIX 3amau. [Ipexe Bcero, 3T0 BO3MOXKHOCTh
IPOBECTH B HarIsIHOW (opMe HeoOXOAMMBIH IOBOPOT OCHOBHBIX TEOPETHYECKUX BOIPOCOB,
OOBSICHUTh METOJMKY pELIeHUus MNpoOJIEMHBIX 3a7ady y4eOHOM CHTyalluM U aKTUBU3UPOBATh
COBMECTHBIII TBOPYECKMH TIIpoOLlECC B ayAUTOpPUU. B maHHOM ciydae Takke oOecreunBaeTcs
oOyyaromuii 3P QexT, MOCKoIbKY WH(POpMAIHS Ha Claiiax HOCUT WM OOOOIIAIOUINIA XapakTep yiKe
M3BECTHOIO y4yeOHOro MaTepuala, WiIu SBJISETCS s CTYyJE€HTOB MPUHUUIHNAIBHO HOBOH. [10100HBIH
IIOAXOJI TIO3BOJIUT CTYACHTaM JIOTUYHO M IOCIEA0BATENbHO OCBAMBATh MAaTEPUA M YCICIIHO IPOUTH
MIPOMEKYTOUHYIO aTTECTAUIO B OpME IK3aMEHa.

[Ipu mnpenogaBaHMK JTUCHMIUIMHBI METOAMYECKH IIeNIecOO0pasHO B  KaXIOM pasJelne
JTMCLUIUIMHBI BBIIEIUTh HanOoJIee BaXKHbIE MOMEHTHI U aKIIEHTHPOBAaTh HA HUX BHUMaHUE 00y4aeMbIX.
[Ipennaraercs:

v\ TpU YTEHHWH JIEKIMI 10 BCEM pasjeliaM MpOrpaMMbl HJUTIOCTPHPOBATH TEOPETHUECKUM
MaTepuag OOJNBIIMM KOJMYECTBOM IIPUMEPOB, YTO TMO3BOJSET YCHIUTH HAIJIAIHOCTD
U3JI0KEHUS U IPOJEMOHCTPUPOBATh 00ydyaeMOMyY ITPUEMBI PELLICHUS 3aa4;

v\ NIpU W3yYeHWH TIEPBOrO M  BTOPOTO pAa3/eioB MPOrPaMMbl JTOOHTHCS TOYHOTO 3HAHUS

00y4aeMbIMH OCHOBHBIX ITOHSTUH JIMHEHHOHN U BEKTOPHOH anreOpsl;
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v/ Ha NPaKTHYECKUX 3aHATHAX 10 2 - 4 pa3jiesnaM MOCTOSHHO obpaniarh BHUMaHHEe 00ydaeMbIX Ha
CMBICII M POJb KOOPAMHATHOTO METOAa NpPU HM3YyYCHHH TEOMETPUYECKHX OOBEKTOB, Ha
MCIOJIb30BaHNE BEKTOPHOM aiareOpsl AJisl MOTY4YEHUSI COOTBETCTBYIONIMX YPaBHEHUH;

v/ COCPEIOTOYUTHLCS HAa YMEHHH CTYICHTOB pabOTaTh C MATPHI[AMHE | OTIPEICIUTENSMH;

v\ OCHOBHOE BHUMAaHHE VIEIUTh AITOPUTMAM pEHICHUS CHUCTEM JIMHEWHBIX YypaBHEHHH
Pa3IUYHBIMU METOIAMH;

v B mporecce OOYYCHHs CTYIEHTHI JOJDKHBI YCBOMTH METOJHMKY ITOCTPOCHUS alreOpandyecKux
CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBSI3BIBAIOLIYIO JIMHEHHYIO anredpy M aHaJIUTUYECKYIO
TeOMETPHIO.

MeToanyecKue peKOMeHAAUMH CTYAeHTaM M0 CaMOCTOATeILHOM padoTe.

CamocrosarenbHas paboTa CTYICHTOB SIBISETCA Ba)KHEHIEH COCTaBHOM YacThiO yueOHOM
paloThI U IpeJHA3HAYCHA JJIs JOCTHKEHMS CIEIYIONIMNX 1Ieeil:

v/ 3aKperuieHde U YriiyOJIeHHe TIOJTYYEHHBIX 3HAHUH, YMEHHI 1 HABBIKOB;

v/ TOJrOTOBKA K MPEICTOSIINM 3aHATHSAM, 3a4€Ty U SK3aMCHY;

v (dopMHpOBaHHE KyJIbTYpbl yMCTBEHHOTO TPyJa W CaMOCTOSTEIBHOCTH B TIOUCKE |
IPUOOPETEHUH HOBBIX 3HAHUM.

[IpenonaBatensam cienyeT OOBACHUTH CTYAEHTAaM HEOOXOAMMOCTb CaMOCTOSITEIbHOMN
paboThl Ui YCHEmHOTO OCBOeHHS Kypca. CpencTtBaMu OOECHEUEHUS CaMOCTOSITEIBHONW pPabOThI
CTY/IGHTOB SIBJIIIOTCS y4EOHUKM, COOPHUKM 3aJa4 U YydeOHbIEe MOCOOMs, NMPHUBEICHHBIC B CIUCKE
OCHOBHOH U JIOTIOJIHUTENILHOW JINTEPATyphl, @ TAaKXKE METOAMUYECKUE PEKOMEHJALUU B 3JIEKTPOHHOMN
(bopme, uCroNb3yeMble Ha TPAKTUYECKUX 3aHATHSIX.

Kpome Toro, cTyaeHT MOXXeT HUcmonb3oBaTh HHTepHeT-pecypchl. OJIHUM U3 OCHOBHBIX
YCIIOBHM YCIICHIHOTO OBJQJCHUS Yy4YeOHBIM MAaTEpUAIOM SIBIISICTCS TOCEIICHHE JICKIMOHHBIX H
IPAKTUYECKUX 3aHATHH. Eciu 1o KakMM-TO MpUYMHAM 3aHATHE OBbUIO MPOMYIIEHO, HEOOXOOUMO B
KpaTuailliue CpOKHM CaMOCTOSITEIbHO pPa300paTh MHPOMYIIEHHYIO TeMY (BOCCTAHOBHTH KOHCIIEKT
JeKIMH, pa300paTh 3aJaHus MPAKTHYECKOTO 3aHATHUS), UHAYe JalibHEilIee M3y4yeHHe TUCLMILIMHBI
CYIIECTBEHHO OCIIO)KHUTCA. Ba)kHO BBIMOMHATH BCE 3aJaHus, IMpelylaraeéMble MpenojaBaTeieM st
JIOMAIITHEe paboTHl.

ITpy n3yueHnH QUCHUIUIMHBI EIeco00pa3HO MPUAEPKUBATHCS CIEAYIOIEH MOCIE0BAaTEIbHOCTH:

1. Jlo mocemieHus: MepBOM JIGKIMU: a) BHUMATEIBHO MPOYUTATh OCHOBHBIE IOJIOKEHHS MPOrPaMMBbI
Kypca; 0) mogobpaTrbh HEOOXOAUMYIO JTUTEPATYPY M O3HAKOMHUTHCS C €€ COlep:KaHHEM.

2. Ilocne nocenieHus JeKIUU:

a) yriayOJIeHO H3Y4YHUTh OCHOBHBIE IIOJOXKEHHMS TEMbl IPOrpaMMbl IO MaTepuajaM JIEKLIUU U

PEKOMEHIyEMBIM JINTEPATYPHBIM UCTOUYHUKAM;
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0) JOMOJHUTH KOHCIEKT JIEKIUU KPAaTKUMHU OTBETaMH Ha Ka)KIblil KOHTPOJIBbHBII BOIIPOC K TEME U MPHU
BO3MOKHOCTH BBITIOJTHUTH 33JaHUE JIJIs1 CAMOCTOSITEIbHOM paboThl;

B) COCTaBUTh CIIMCOK BOIIPOCOB /JISl BBISICHEHHS BO BPEMsI ayAUTOPHBIX 3aHATH;

I') HOATOTOBUTHCS K MPAKTUYECKUM 3aHATHUSIM.

IIpopabatbiBasi MaTepual JEKUUi, CTYAEHT 00s3aH OTMETHTh B KOHCIEKTE YTBEP’KACHUS,
OIpEeJICJIEHUs], BBIBOJBI, CMBICI HJIM OOOCHOBAHHOCTH KOTOPBIX €MY HEMOHSTHBI, U OOpaTHThCA K
PEKOMEHIYEMOW JIUTEpAaType 3a pa3bsCHEHMsAMH. Ecin pekoMeHayeMas JuTepaTrypa HE COACPKHUT
TpeOyeMbIX OOBSICHEHHH, HEOOXOIUMO OOpPaTUTHCS K MPENOAaBaTEII0 ¢ BOIIPOCOM Ha MPAKTUYECKOM
3aHSATUH UM BO BpEMsl, BBIIEIIEHHOE JJIs1 MHIMBUAYAJIbHBIX KOHCYIbTALIUH.

Ecnu Ha mpakTHYecKOM 3aHATHUU 3a/laH BONPOC, UMEIONIMK YaCTHOE 3HAYeHUE WM clabo
CBSI3aHHBIH C 0OCy)KZaeMoil TeMOHW, TmpemnojaBaTelb HMEET MpaBO Ha3HAYUTh CTYIACHTY
MH/MBUYaJIbHYI0 KOHCYJIBTAlMIO B MIpEJiesIaX BPEMEHHU, YCTAaHABIMBAEMbIX JEHCTBYIOIUM y4eOHBIM
wiaHoM. [l moBblmeHUst 3(QGEKTUBHOCTH CaMOCTOSITEIbHOM PAa0OOThl CTYJEHTOB PEKOMEHIyeTCs
CIEQyIOIINNA TNOopsAoK ee opraHuzauuu. CHauyana U3Yy4aroTCsl TEOPETHYECKHE BOIPOCHl IO
COOTBETCTBYIOILIIEH TeMe C NpopabOTKOW, KaK KOHCIEKTOB JIEKIMH, Tak M ydeOHHKOB. Ocoboe
BHUMaHME cJelyeT OOpaTUTh HAa IOHMMAHHWE OCHOBHBIX IOHATHH M ONpENeNeHui, TEOpeM, 4TO
HEOO0XOAMMO JUIsl TPABWIBHOTO MOHMMAHUSA W DPEUIEHHs 3aJad. 3aTeM HYKHO CaMOCTOSITEIbHO
pa3o0paTh M pPEIIUTh PACCMOTPEHHbIE B JIGKIMHM WJIM B TEKCTE NPUMEPHI, BBUICHSAS B JETAJAX
IIPaKTUYECKOE 3HAUEHUE BBIYYEHHOI'O TeopeTuiyeckoro marepuana. Ilocie yero emie pa3 BHUMATEIbHO
IIPOYUTATh BCE BONPOCHI TEOPUH, MOMYTHO pEIIas COOTBETCTBYIOUIME YIPAaXXHEHUs, IPUBEICHHbBIE B
y4ueOHHMKax U COOpHHUKAX 3aad.

YcBoeHue yueOHOTO MaTepualia JIOJKHO IMPOUCXOAUTH IOCTETIEHHO B TEUCHUE ceMecTpa, a
HE €JMHOBPEMEHHO 3a JIeHb JI0 7K3aMeHa. HempaBwiibHas opraHu3amus cCaMOCTOSTEIbHON ydeOHON
pabOThl MOXKET HAHECTH CYILECTBEHHBIM Bpen (PU3MYECKOMY M ICHUXHUYECKOMY 370poBbi0. ITomumo
JEKIUH CTYEHT JIOJKEH CUCTEMAaTHUECKU U MOJTHO FOTOBUTHCS K KaXKAOMY MPAKTHYECKOMY 3aHATHIO.
[IpenBaputensHo TpeOyeTcss M3y4UTh MaTephall COOTBETCTBYIOIIUX JICKIMH W MpPOYMTATh Y4EOHHK.
Heo6xoauMo 3amoMHUTH (OPMYIMPOBKH TEOpPeM M HEOOXOIMMBIE OIpENeNeHUs MaTeMaTHYeCKHX
noHsATud. TpeOyeTcss moapoOHO pa3o0paTh TUIIOBHIE MPUMEPHI, PEUICHHBIE B JICKIUAX U yUeOHUKE.
XKenatenpHo, 3aKpbIB KHUT'Y M TETPajb, CaMOCTOATEIBHO PELIMTh T€ K€ CaMble NPUMEPHl. 3aTeM
CJIEyEeT BBINOJIHUTH BCE JOMAILIHUE U HE3aKOHUEHHBIE ayIUTOPHBIE 3a/1aHNU.

3azauu JOJIKHBI PEIIAThCS AKKYPAaTHO, C TIOSCHEHUSMHU U CCbUIKAMHU HAa COOTBETCTBYIOINE
¢bopmynsl U TeopeMbl. DOpMyIbl CleAyeT BBIIMCHIBATh C OOBSCHEHMSAMU COOTBETCTBYIOIIMX

6YKBCHHI)IX 0003HaueHUI BCJIIMYHH, BXOOAIIINX B HUX.
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[IpakTuueckue 3aHITHS MTPOBOASATCS C IEJIbIO YIIyOJIEHHOTO OCBOEHUS MaTepHualia JIEKIHH,
BBIPAa0OTKM HABHIKOB B PEIICHHHM TNPAKTHYECKUX 3aad M MPOU3BOJCTBE pAcUeTOB. | JIaBHBIM
COJIEp’)KaHUEM TPAKTHUYECKHX 3aHATHN SBISCTCS aKTUBHAas pabora Kaxkaoro cryneHta. CTyneHT
00s13aH B TIOJTHOM OOBEME HCIOIB30BaTh BPEMS CaMOCTOSTEIBHOW paboThl, MPEayCMOTPEHHOE
Hacrosel pabodeil mporpamMmou, I M3YYEHHUS COOTBETCTBYIOIIHUX pas3leioB (MOIYJICH)
JTUCIUILIMHBL, U CBOEBPEMEHHO 00pamiaThbes K MPEnoJaBaTello B clydyae BOSHUKHOBEHUS 3aTPYIHCHHIA
MIPH BBITIOJIHEHUU CAMOCTOSITETTLHOU PabOTHI.

3aaHus A5 CaMOCTOSTENbHON pabOThl CTYJEHTOB SIBJSIOTCS COCTABHOM 4acThI0 y4eOHOIO
nporiecca. BrimomHeHne 3a1annii CrmocoOCTBYET:

v’ 3aKpEIUICHUIO M PACIIMPEHUIO TOJYYEHHBIX CTYJAECHTaMH 3HAHUM 110 M3y4aeMbIM BOIIPOCAM B
pamKax y4eOHOU MUCIUTUTHHBI «AHATUTUYECKAS TEOMETPHUS U JIMHEHHAs anredpay;,
v Pa3BUTHIO HABLIKOB 00OOIIEHHS ¥ CHCTEMATU3ALUK UH(OPMAIIHH.

BaxxHocTh camocTosITENbHOI paboThl CTYI€HTOB 00YCIOBIIEHA MOBBIIIEHUEM TpeOOBaHUMN K
YPOBHIO TIOJATOTOBKH CIEIHAIMCTOB B COBPEMEHHBIX YCIOBHSX, a TaKke He0OX0IUMOCThIO
NpUOOpPETeHUs] HABBIKOB CaMOCTOSITEILHO HAXOAUTh MH(OpMAIMIO IO BOIpOcaM ajiredpel
r€OMETPUM B pA3IUYHBIX MCTOYHUKAX, €€ CHCTEMaTHU3UpOBaTh, JaBaTh OLIEHKY KOHKPETHBIM
MPAKTUYECKUM CUTYaIUsIM; cOOUpaTh, aHAIM3UPOBATh UCXOAHbIE JaHHbIE, HEOOXOUMbIE JUIsSl pacyeTa
TEXHUYECKHUX I[OKa3aTelel, XapaKTepU3YIOUINX MeATEIbHOCTh MPEANPHUSITHI; OCYIIECTBIATH COOp,
aHam3 1 00pabOTKyY TaHHBIX, HEOOXOAMMBIX TSl PEIICHHUS TOCTABIICHHBIX TEXHUYECKUX 3a]1a4.

CaMmocrosiTenbHass paboTa HpUOOIIAeT CTYACHTOB K HAay4yHOMY TBOPYECTBY, MOWHCKY U
PEIICHHI0 aKTyaJbHBIX COBPEMEHHBIX MpoljeM B chepe MaTeMaTUKH U JIMHEHHON anredpbl U
AQHAJIMTUYECKOW TEOMETPHH, B YAaCTHOCTU. 3aJlaHusl Ui CaMOCTOSTEIbHOW pabOThI BBITIOTHSIOTCS

CTYJIEHTaMH BO BHEAYUTOPHOE BpEMs.

[Tporpamma cocraBiena B coorBeTcTBHM ¢ TpeboBanusivu OC BO HUAY MUOU k obsa3arenbHOMY
MUHUMYMY COJEp)KaHUS OCHOBHOM 0Opa30BaTeNbHOW MPOTpPaMMBblI IO HAIMPABICHUIO MOATOTOBKU

09.03.02 MupopMalinoOHHbIE CUCTEMBI M TEXHOJIOTHH.

IIporpammy cocTaBMII: K.ITEI.H., TOLEHT Kadenpsr BM M.N. KonbkoBa

Penenzent: crapmmii nmpenogasatens kadpenpst BM A.B. JlebeneBa
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