“uune’
MHMWHOBPHAYKH POCCHUHA

®denepalibHOE TOCYIApCTBEHHOE 0I0/KETHOE 00pa3oBaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUs
«APKYTCKHWH I'OCYJAPCTBEHHbI YHUBEPCUTET»
OI'BOY BO «UT'Y»
Kadenpa Teoperuueckoii puznku

YTBEPXIAHO
ekaH usrueckoro (pakyabrera

—

) WH/_P‘I‘.-K/T'B‘yAHeB
«17» mapra 2026 r.

Pabouasi nporpaMMa JUCHHUIJIMHBI

Haumenosanue nqucuuruinasl: 51.0.13.02 AganuTtryeckas reoOMeTpys U JUHEelHas anreopa

Hanpagsnenue noaroroBku: 11.03.04 DnexkTpoHHMKA U HAHOZJIEKTPOHUKA

HampasieHHOCTH (TPO(UITE) MOATOTOBKY: DJIICKTPOHHUKA ¥ HAHODJICKTPOHUKA

KBanudukanus (cTenensb) BbITyCKHUKA: bakanaBp

®opma oOyuenus: OuHas

CormacoBano ¢ YMK ¢usnueckoro pakynprera  PekoMmeHnmoBaHo kadenpoii:

IIporokoin Ne7
[Tporokon Ne53 ot «17» mapra 2026 r. Ot «12» mapra 2026 r.
Ilpencenarens g By 3aB. xadempoit CA e
e H.M. Bynues C.B. JloBioB

Hpxyrck 2026 1.



Conepxxanue

I. Lenu v 321290 AUCITTUTUTHHBL (MOJLYITIS)..veeeunrreernrieenireeesireesnseeesausseesnsseeessseeessseessseeessseeens 3
II. Mecto qucuummuHbl B CTPYKTYPE OITOTI...ccoiiiiiiiiieiie e 4
[II. TpeGoBaHus K pe3yibTaTaM OCBOCHHS JUCIUIUTHHBL (MOZYJII).cuvevveerenreenrenneeneeneesieenveennes 4
IV. ConepaHHe U CTPYKTYPA TUCIIUATIIIHDBL. ......ceeerurrrreerurreeesnenreeeennneeeesnnseeesssnnseeesssnnseeessnnsees 4
4.1. ConeprkaHue AUCHUIIINHBI, CTPYKTYPUPOBAHHOE MO TeMaM, C YKa3aHHEeM BHJIOB y4eo-
HBIX 3aHATUN U OTBEJCHHOT'O HA HUX KOJIMYECTBA AKAJAEMHUUYECKUX YACOB....cceruvreeeureeeannnee. 4
4.2 TIna" BHeay TUTOPHOM caMOCTOATEIbHOM paboThl 00Yy4aIOUIUXCS 110 AUCIHUILIHHE. ... 5
4.3. ConeprKaHNE YUCOHOTO MATCPHATIA. .. eeevrreererreaerreeereeasreeasseeensneesssessssseesssesensseesnsseenns 5
4.3.1. IlepeueHb CeMUHAPCKUX, MPAKTUUECKUX 3aHATUH U 1aOOPATOPHBIX paboT............... 9
4.3.2 Tlepedenp TeM (BOMPOCOB), BEIHOCUMBIX Ha CAMOCTOSITEIHHOE U3yUCHUE CTYyACHTAMHU
B PAMKAX CAMOCTOSTEIBHOM PAOOTBL.....c.vivieuieriieiieieeitenieeie st sttt sttt st see et be e 10
4.4. MeTonnueckne yKa3aHUs 10 OpPTraHU3aINH CAaMOCTOSATEILHON pabOThl CTYICHTOB. ... 12
4.5. IlpumepHast TeMaTUKA KYPCOBBIX PAOOT (TTPOCKTOB)......veevieeureeereereereeaneenseeseeenneans 12
V. YuebHO-MeToANYEeCKOE 1 HHPOPMAIIMOHHOE O0eCTIeYeHUE JUCITUTUIHHBI (MOIYIIS):. ....... 13
Q) CITHICOK JIUTEPATYPBL. ..eeeueteeeiteeenutreestreesauteeessteessaeeessseeessseessseeessnseesssseesssseesnsneesnseesnns 13
0) TIEPUOTIMUCCKHUE MBIIAHMS. ... eeeeerreeeureeeenreeessseeensseeeassseeesssseessssseeessssesssssesesssseesssssessnnnns 13
B) CIIHCOK aBTOPCKHUX METOTUUYCCKHIX PABPAOOTOK. .. .eeenerrerereenereaireenireennreensreensreensneensseennns 14
r) 6a3bl TaHHBIX, UHPOPMALIMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHUCTEMBL.......cceruveeenereennse 14
VI. MarepuaibHO-TeXHHUECKOE 00ECTICUCHUE TUCTUTITHHBI (MOYTISN) ueveeenereeenereeeireeanneeennes 14
VII. OGPa3s0BATETBHBIE TEXHOIOTHH ¢ ...eeuuveentreenteeaureenueeanteeaseesseessseaseesseessseenseeeseesnseesseeenses 14
VIII. OueHouHble MaTepUabl A1 TEKYIErO0 KOHTPOJIS U IPOMEXYTOUHOM aTTECTAlHH. ...... 14

[Tpunoxenue: GoH/ OIIEHOYHBIX CPE/ICTB



I. e v 3a7aum TUCHUILUIHHBI (MO1YJIAA)

Ienu - n3yyeHne OCHOBHBIX MaTEMaTUYECKUX IMOHSATUN W NPEICTABICHUN JIMHEWHOW are-
OpBl U AHAIUTHYECKOW F€OMETPUH, Ha OCHOBE KOTOPBIX CO3/IAI0TCSI MATEMaTHUECKUE MOAETH (H -
3UYECKUX SBJICHUM M 3aKOHOB B TMHEHHOM MPHUOIMKEHNUU, U3YYEHHUE PA3IUYHbIX YHUCIOBBIX MHO-
JKECTB U CTPYKTYp, IIOCTPOCHHBIX HA YMCIOBBIX MHOKECTBAX, JIMHEHHBIC U EBKJIUAOBBIC IIPO-
CTpPaHCTBA, JUHEWHbIC U MOJWINHEHHbIEe (QYHKIUU U (PyHKIIMOHAIBI, TpeoOpa3oBaHus, JUHEHHbIE
OIIEPaTOPBI, CUCTEMBI JINHEWHBIX YPABHEHUM U METObI UX PELICHHUS.

3HaHUs, TOJy4YeHHbIe TpU U3ydeHuu «JIuHeiHoi anreOphl U aHATUTHYECKOH TeOMETPUI»

(GOopMHPYIOT MaTEeMaTHYECKyI0 KYyJbTYPY, COCTaBIIIIOT OCHOBY €CTECTBEHHOHAYYHOTO MOJX07a

WCCIIeIOBaHMs IPUPOAHBIX sIBIeHUI. lI3ydeHne OCHOBHBIX pa3lesoB JIMHEHHOW anredphl U Teo-

METPHUH, HEOOXOJUMBIX JUIsI TIOHUMAHHUS JIPYTUX AMCUUIUIMH MaTeMaTHKH, a TaKXe JUCIHILINH

KJIacCCH4eCKOW M KBaHTOBOW (u3uku. KoopauHaTHbIE MeTON (OPMYIMPOBKH M HMCCIIEIOBAHUS

T€OMETPUYECKUX BOIIPOCOB OTHOCHUTCA K YUCITY BaKHEMIIMX KOHLENIUM COBPEMEHHOW MaTeMa-

TUKUA. Ero Bo3MOXHOCTH U cdepa NpUMEHEHHUs BBIXOAAT JAJIEKO 32 PAMKH TE€X MPOCTEHUIIUX pe-

3yJbTaTOB, KOTOPHIE HBIHE MPUHATO OTHOCUTH K aHAJIIMTUYECKOW reomeTpuu. CTaHIapTHBIN Kypc

AQHAIUTUYECKOW TreoMeTpuHu HeoOxoauMm ans ¢opMupoBaHUs oOLIel (QHU3MKO-MaTeMaTHYecKou

KYJIbTYpBI, TaK KaK IIO3BOJISIET HA YK€ 3HAKOMBIX CTYJEHTY IIPOCTBIX IIPUMEPAX OCO3HATH TO, KAK

anredpandyeckue U aHAIUTUYECKHUE METO/bl MCIONb3YIOTCS JUIsl MOCTAHOBKH U PELICHHUS YUCTO

reoMeTpUUECKUX 3a1a4d. KpoMe Toro, npu n3y4eHUH aHAIMTUYECKONW IT€OMETPUM YUALUICS MPH-
oOpeTaeT HayalbHbIE HABBIKM B IPOBEJCHUH PACUETOB AIreOpanveckoro XxapakTepa ¢ BEKTOPHbI-

MH U MaTPUYHBIMU OOBEKTAMH, YUUTCS COMOCTABIATh UM HAIJIAJHOE T€OMETPUYECKOE MCTOIKO-

BaHHE. DIIEMEHTAPHBIE BOIPOCHI FT€OMETPUUECKOT0 COJIEPKaHU TOBCEMECTHO BO3HUKAIOT Ha Pa3-

JIMYHBIX JTallax IMOCTAaHOBKU M PEIICHHS KOHKPETHBIX 3a/1a4 TEOPETUUYECKON MEXaHUKH, DIIEKTPO-

JTUHAMHKH, ONTUKH, KBAHTOBOM MEXaHUKHU U CTATUCTUUECKON (PU3HKHU.

[Ipy n3y4eHnu AMCHUIUIMHBI PEIIAOTCS CIEIYIOLUE 3a1a4u:

® U3yuYeHHE OCHOBHBIX MOHATHH JTMHEHHON anreOpbl, METOJOB U MIPHUEMOB MaTeMaTHUECKUX JI0-
Ka3aTeJIbCTB TEOPEM U YTBEPKIACHUN

® OBJAJICHUE IIPAKTUYECKMMM HABBIKAMU U IIPUEMAMM BBIYMCIECHUHN OINpPEAEIUTENICH MaTpHILL,
orepaiuil HaJ MaTpUIlaMH, PEUIeHHUs] CUCTEM JIMHEHHBIX anredpandyeckux ypaBHEHHM, 3aKO0-
HOB NMpeoOpa3oBaHM BEKTOPOB U MATPUIL], PEIICHUS XapaKTePUCTUIECKOTO ypaBHEHHS, HaXo0-
KJICHHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHHM, Onepanuil HaJl KBaJApaTUYHBIMU
¢dbopmamu, BeIYUCICHUS (GYHKIMHA OT MaTpHIl U T.1.

e (opMupOBaHME Yy CTYJCHTOB YMEHUH M HABBIKOB CAMOCTOSITEJILHOIO MPHOOPETEHUs U IMpH-
MEHEHUS 3HAaHUH NPU UCCIIEJOBAHUN U TIOCTPOCHUU MAaTEMAaTUYECKUX MOJEIIEH;

® OBJIQJICHUE 3HAHUAMH 10 NIPUMEHEHHUIO alreOpbl B pa3IMuHbIX pas3jenax (pU3MKH IpU omuca-
HUU QUNYECKUX SBIICHUM;

® IIPOJEMOHCTPUPOBATH HCIOJB30BAHME BEKTOPHBIX M MATPUYHBIX pacye€TOB Ha IpUMEpeE
PacCMOTPEHMS XOPOLIO U3BECTHBIX BOIPOCOB DJIEMEHTAPHOM IN€OMETPUH B PAMKaxX KOOPAHM-
HaTHOI'O METOJIA ONHCAHUS;

® CoOOLIUTH HEOOXOJUMYIO COBOKYITHOCTh F€OMETPUUECKUX (PAaKTOB M PE3yJIbTAaTOB, UCHOJb3Y -
€MBIX B JalibHEHIIeM Npy U3yuyeHUH (QyHAAMEHTAIbHBIX U MPUKIAJHBIX TUCHUIUINH (PU3UKO-
MaTeMaTHYECKOro 1MKJIA, HEOOXOJUMBIX OyIylieMy BBITYCKHHKY B €ro IOBCEIHEBHOU Jes-
TEJIBbHOCTH;

® [I0SCHUTb F€OMETPUUECKOE MIPOUCXOKACHNUE U COJACPKAHUE PsAZla OCHOBHBIX (PU3NYECKHUX Be-
JIMYMH, OTHOCSIIUXCS IPEUMYILIECTBEHHO K MEXaHUKE MAaTEPUAIIBHON TOUYKU U CUCTEMBI MaTe-
pPHAIIBHBIX TOYEK.

e (opMupoOBaTh TBEP/ble HABBIKM B IIOCTAHOBKE 33Ja4 M B UX PELICHUU KOOPJUHATHBIM METO-
JIOM B cly4asix, KOTJja FeOMEeTpHUUeCKre 0OBEKThI OMUCHIBAIOTCS CUCTEMaMH JIMHEHHBIX ypaB-
HEHUI U HEPaBEHCTB;

e  OBJAJEHHE IpPUEMaMH U CIIOCOOAMU MCCIIEOBAaHUS JTMHEHHBIX YPAaBHEHUNA M CUCTEM JIMHEH -
HBIX YPaBHEHHH C ABYMs U TpeMs NEPEMEHHBIMH C UCIOJIb30BAaHUEM BEKTOPHOIO M MaTpHY-



HOT'O UCUHCIICHHUS.
II. Mecto nucuunimubl B cTpykrype OIIOIT

JluneitHast anreOpa ¥ aHAJTUTUYECKass TE€OMETPUsi OTHOCUTCS K TUCHMIUIMHAM 00s3aTeNIbHON
4acTH OCHOBHOM MpodeccHOoHaIbHONH 00pa3oBaTeNbHOM MPOrpaMMbl U SIBISETCS 00s3aTeNbHOM
i ocBoeHusl. OCHOBHBIE TPeOOBAHMUS K BXOAHBIM 3HAHUSIM CBSI3aHBI CO 3HAHMSIMU M HABBIKAMH,
BJIa/ICHUEM BBIUMCIUTEIbHBIMA METO/IaMU U TIPUEMaMU PellieHUs] CTaHIapTHBIX 3a/1a4 M3yuaemas
JTUCLUIUIMHA sSBIIsETCS 0a30BOM g M3yueHHs TakuX AMCUUIUIMH Kak «luddepenunansueie u
WHTETpaibHble ypaBHEHUs», «Teopus GyHKIMII KOMIUIEKCHOTO MEPeMEHHOro», «MeToasl MaTe-
MaTH4YeCKON (PU3HUKI», a TaKXKe psijia TUCIMIUIMH TEOPETUUECKON QU3MKU: «DIEKTPOIUHAMUKAY,
«KBaHTOBass MEXaHUKaY.

III. TpeGoBanus Kk pe3yabTaTaM 0OCBOCHUS TUCUHMILIMHBI (MOLYJIs1)

IlepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHsI MO JUCIHUNINHE, COOTHECEHHBIX ¢ HHIMKA-
TOPAMH AOCTUKEHHSI KOMIIETECHIM I

Komnerenmums OIIK-1: CnocobeH McHoiaL30BaTh MOM0KEHUS, 3aKOHBI 1 METOJBI €CTECTBEH -
HBIX HAYK U MaTEMaTHKU JJIsl peLICHHS 3a/1a4 MH)KEHEPHOU AesITeNbHOCTH
Nunukatopsl OIIK 1.1 |IIpumensier 6a30BbIe 3HaHMS B 00JaCTH (GUBHKH IS PEIICHUS
S — HAy4YHO- UCCJIEIOBATEIbCKUX 3a7a4
OIIK 1.2 |IIpumensier 6a30Bble 3HAHUS B 00JACTH (DPUBUKHU AJIS PEIICHUS
MPUKIATHBIX 3a7a4 IPpOo(decCUOHATBLHON eI TeIbHOCTH
OIIK 1.3 |IIpencraBisieT caymaTessM B JOCTYHOM JJisi BOCIIPUSATHUS
¢dbopme 3HaHUS B 001acTU (PU3UKHU, B TOM YUCIIE MTPH BBITIOI-
HEHUH 33/1a4 B cepe Neaarorndeckon JesiTeIbHOCTH

IV. Conepxkanue u CTPYKTYpa JUCUMILIIMHBI

O0BeM TUCIHIUIMHEI COCTABIIIET S5 3aUeTHRIX equHull, 180 yacos, B ToM 4Kcie 85 4acoB KOH-
TaKTHOM pabOoTHI.

3aHATHS TIPOBOAATCS B OYHOU (hopMe 0OyUCHHUS ¢ TPUMEHEHUEM JTUCTAHIIMOHHOTO KOHTPOJIS
camocTosTeNIbHOU paboThl cTyaeHToB yepe3 DMOC ¢akynpreTa. DNEKTPOHHONH W TUCTAHIIUOH-
HOU (opM 00yUeHHUS HE MTPEAYyCMaTPUBACTCS.

Ha npaktuueckyto noaroToBky oTBoautcs 34 yaca.

dopMa MPOMEKYTOUHON aTTECTAIIUHU: DK3aMEH.

4.1. Couepmaﬂne AUCHMIVIMHBI, CTPYKTYPUPOBAHHOEC II0 TEMaM, ¢ YKa3aHUEM BHU/I0B
y‘l@ﬁHLIX 3aHATHI B OTBEJACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUIECCKHUX YaCOB

Ne | Pasmen | Ce | Bc W3 Hux Bunp! yueOHoO# paboThl, ®opMbI Te-
n/n | mucuu- | Me er | INpakTuye- BKJIIOYasi CAMOCTOSATENLHYIO padoTy 00ydaromuxcs, KyIEro
IUIMHBY | CT 0 | ckas moaro- MIPaKTHYECKYIO ITOJrOTOBKY M TPYJOEMKOCTh KOHTPOJIS
TEMBI p 4a | TOBKa 00y- (B "acax) yCcrIeBaeMo-
CO | yaromumxcs CTH;
KonraktHas pabota mpenogaBarens ¢ | CamocTos-
B ®opwma npo-
o0ydJaromuMucs TeNbHas .
MEKYTOTHOH
pabora
Jlexkuuu CemuHap- Koncynbra- aTTecTalun
CKHe 1017071 (no ceme-
/mpakThye- cmpam)
CKHE
/mabopaTtop-
HBIE
3aHATHS
1 brmoku 1| 1 180 34 34 34 1 69 [TpakTuye-
u?2 CKOoe  3aja-




HHE;
DK3aMeH

Hroro: 180 34 34 34 1 69

4.2 IlnaH BHeayIUTOPHOMH CAMOCTOSAITEIbHON PadoThl 00yUaIOUIUXCS 110 JUCIHUTIJINHE

CemecTtp Hazpanme pas-| CamocrosiTenpHas paboTa 00ydarommxcs OrnenovHoe VY4aebHo-
Jera, TeMBI CpPenCTBO MeToIuYe-
ckoe obecrie-

Bun camocros- | Cpoku BbIIoN- | TpynoeMKeTh

TEJNBHOW pabo- | HeHUsI (aac.)
YeHHEe CaMo-
ThbI o
CTOSATENBHON
paboTsI
1 Bnoku 1 u 2 Homamnee 3a- |[locme  mpoii- 69 Hemonctpanus | OcHOBHast u
naHue B Buge | ACHHBIX TeM TOTOBBIX PeILIe- | om0 ppr.
HUH
3a1a4 ¥ BOIPO- JHTEpaTypa.
COB Oo6pasoBa-

TEJIBHBIE pe-
Cypchl,  Jo-
CTYIHBIE IO
JIOTHHY U Ta-
poJito Hb
ury.

4.3. Conep:xanue y4eOHOIro MaTepuasa

Baok 1. JInuelinas ajareopa

Tema 1. Matpunel v onpeaeauTenu

1. Beenenue. JluneiHoCTh B (pu3nKe U MaremMaTHke. MaTpHIbl, Onepanuy HaJl MaTpUIAMHU,
cBoicTBa onepanuii. TpancnonupoBanue. JInHeitHoe npeoOpazoBanue. biioyHbie MaTPHUILhI, TIPS -
Masi CyMMa MaTpull, anredpandeckue CBOMCTBa MpsiMOi cyMMbl. KoMMyTaTOp M aHTHKOMMYTa-
top. Crien maTpuisl. ['pynna noicTaHOBOK U CHMMETPUYECKAsI TPYIIIA.

2. OnpenenuTens MaTpULbl (ABa onpeaeneHus). MuHop u anrebpanyeckoe gonoiHeHue. [Isa
tuna MUHOpPOB. Teopema Ne 1 Jlammaca. OcHOBHBIE CBOMCTBa ompeaenuTeneil. Onpenenuresb
npousBeaenus matpull det(AB) = det(A) det(B), Teopema Ne2. O6paTtnas marpuia, Teopema Ne
3. MaTpuyHble ypaBHEHUS.

3. JluneiiHas 3aBHCHMOCTBH CTPOK M CTOJIOIOB MaTpullbl, Teopema Ne 4. Panr u Ga3ucHbIit
MUHOpP MaTpULbl. DJIeMEHTapHble MpeoOpa3oBaHus CTPOK MaTpULlbl. MeTo/1bl BBIYMCIICHUS paHra:
METOJ AJIEMEHTAPHBIX MPeoOpa3oBaHUil U METO/ OKaMMIIAIOIKUX MUHOPOB. Teopema Ne 5 o Ga-
3UCHOM MHUHOpE. Panr npousBenenust matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneliHOE TPOCTPAHCTBO

4. Jlu"elHOEe MPOCTPAHCTBO, BEIIECTBEHHOE M KOMIUIEKCHOE. OCHOBHBIE MPUMEPHI JINHEH -
HBIX MpOCTpaHCTB. JInHeiiHas KOMOMHALMS U JMHEHHAas: 3aBUCUMOCTb BEKTOPOB, Teopema Ne 7.
PasmepHocTh mpocTpancTBa. basuc u koopaunatel. [Ipumeps! 6a3ucoB. EAMHCTBEHHOCTH pasiio-
JKEHUS BEKTOpa 1o 6a3ucy, reopema Ne 8.

5. TloampocTpaHCTBO M JWHEHHAs 000J0YKa CHCTEMBI BEKTOPOB, Pa3MEPHOCTh JIMHEHHOMN
obomnouku. [Ipsimast cymMMa JIMHEHHBIX TPOCTPAHCTB, Teopema Ne 9. O0beHEeHne U TIepeceyeHre
JUHEHHBIX TpocTpaHcTB, Teopema Ne 10 o pa3smepHOCTH OOBEIWHEHUS MPOCTPAaHCTB. M3oMop-
¢u3M IMHEHHBIX TpocTpaHCTB, Teopema Ne 11. [IpeobpazoBaHne KOOpIAMHAT BEKTOpPA MPU MPeood-
pazoBaHuM Oa3uca.

Tema 3. CucTeMbl JIHHENHBIX YPaBHEHUH

6. Cuctemsl nuHeHBIX ypaBHeHud (CJIY). CrnocoOsl 3anmucu u ux kiaccudukamms. Cos-
mectHocTh CJIY, teopema Ne 12 Kponekepa- Kamemmm. KpamepoBckue cuCTEMBI JTMHEHHBIX
HEOTHOPOIHBIX yYpaBHeHU. Dopmyna Kpamepa. Meron K.I'aycca pemieHus cuctemMbl TUHEMHBIX




ypaBHeHuil. Pemenne ognoponnoit CJIY, TpuBuanbHOE U HETPUBHAIBHOE PELIEHUs, TeopeMa Ne
13. ®yHnameHnTanpHas cucrema pemeHuii ogqaopoaHoi CJIY. OOmiee perieHue, MpOCTPAHCTBO
pemennii. CBOMCTBA PEIIEHUI HEOHOPOJHON U COOTBETCTBYIOLIEN OJHOPOAHON CHUCTEMBI ypaB-
HEHUI.

Tewma 4. EBKINMI0OBO ¥ YHUTAPHOE IPOCTPAHCTBO

7. Cucrema akCHOM CKaJISIPHOTO Mpou3BeAeHU. KOMIIIIEKCHOE M BENIECTBEHHOE €BKJINIOBBI
npoctpancTBa. OOLMI BUI 3aaHUS CKAISAPHOTO MPOU3BEICHUS KOHEYHOMEPHOTO JMHEHHOTO
pocTpaHcTBO. OCHOBHBIE TPUMEPHI 3a/1aHUSI CKAJSIPHBIX TPOU3BEICHUN B PA3JIMYHBIX JINHEWHBIX
npoctpancTBax. HepaBenctBo Komm - BbynskoBckoro. Ilpumeps! HepaBeHcTB Komm - byns-
KoBckoro. OmnpeneneHus yria MexXy JAByMs BEKTOpaMH U HOPMBI (JUTHHBI) BekTopa. Hopmupo-
BaHHOE IIPOCTPAHCTBO.

8. OproroHaqbHOCTh BEKTOPOB U OPTOrOHAIbHBIN Oazuc, Teopema Ne 14. CBoiicTBa opTOro-
HanpHOTO Oaszuca. Meron oproronanuzanuu I'pama - llImMuara, reopema Ne 15. Matpuna ['pama.
['eomeTpuyecknil CMBICH ONpEAEIIUTEN MaTpuLsl [ pama.

Tewma 5. JIunelHbIe OnepaToOpbl B KOHEYHOMEPHOM JIMHEHHOM IPOCTPAHCTBE

9. Jluneinslii oneparop. Onepanuu HaJa JMHEHHBIMHM OIepaTopaMu M MX cBoicTBa. [Ipo-
CTPAHCTBO JMHENHBIX OIEpaToOpoB. MaTpuia JIMHEHHOrO onepaTopa B KOHEUHOMEPHOM JIMHEH -
HOM TIpocTpaHcTBe. SApo u 006pa3 IMHEHHOTO onepaTopa, mpuMepbl. Teopema Ne 16 o cymme pas-
MepHocTel spa u obpaza. Panr nuneiinoro onepartopa. OOpaTHBIN onepaTop M yCIOBHS CyIle-
CTBOBaHMsI OOPATHOTO OrepaTopa.

10. CrpykTypa nuHelHoro oneparopa. MlHBapuaHTHOE ITPOCTPaHCTBO. BU MaTpuib! TUHEH-
HOT'O OomepaTropa B ClIy4ae CYIIECTBOBAHMS MHBAPUAHTHBIX NMPOCTpaHCTB. OHOMEpPHBIE UHBAPH-
aHTHbIe noAnpocTpancTBa. CoOCTBEHHBIE 3HAYCHHS U COOCTBEHHbIE BEKTOPHI JIMHEHHOTO omnepa-
Topa, Teopema Ne 17. XapakTepucTu4eckoe ypaBHEHUE U XapaKTEPUCTUUECKUN ITOJTMHOM.

11. Cnektp nuHelHoro omneparopa. IIpeoGpazoBaHre MaTpUIlbl JIMHEHHOTO OnepaTopa, Teo-
pema Ne 18. ITomo6HBIE MaTpuIlbl 1 X cBoMcTBaA. Teopema Ne 19 0 cBoiCTBax COOCTBEHHBIX BEK-
TOpPOB JIMHEWHOTO oneparopa. JluaroHanusanus MaTpHIbl JUHEHHOTO oneparopa, Teopema Ne 20.
[TonsiTue xopAaHoBOI GOPMBI MATPUIIBI.

12. ConpspxeHHbIN onepaTtop, Teopema Ne 21. DpMHUTOB onepaTop U CBOMCTBA Olepanuu 3p-
MHUTOBO conpsbkeHrne. CBOWCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHHM 3pMHUTOBA
oreparopa, Teopema Ne 22. YHuTapHbIii (OpTOrOHAJIBHBII) ONEpaToOp M €ro OCHOBHBIE CBOICTRA.

OO0mwmii BU OPTOTOHAIBHOTO OTlepaTopa Ha MIIOCKOCTH.

Tema 6. bununeiinble U kBaJpaTHUHble HOPMBI, QYHKIIUN OT MaTPUIL

13. bununeitnas u kBaapaTuuHas ¢opmbl. [lomyropanuneiitnas ¢opma. Knaccudukanus
KBaJpaTHUHBIX (GopM, Kputepuii CunbBecTpa. HopManbHbli 1 KaHOHWYECKUN BUABI KBAJpaTHU-
Hout dopmpbl. [IpeoOpa3zoBanue kBagpaTuaHON (HOPMBI TIPH MpeoOpa3oBaHuu Oa3uca, Teopema Ne
23. Panr kBagpaTuuHoi Gopmbl. Meton Jlarpanka npuBeeHHUsI KBaJpaTUUHONW (HOPMBI K CyMMe
KBa/IpaToB. MeTo/ 1 OpTOrOHAJBLHOTO MpPeoOpa3oBaHUsl KBaJAPAaTUUHON (OPMBI K KaHOHHYECKOMY
Buay, Teopema Ne 24. 3akoH uHepiuu. O JHOBpEMEHHOE NMPUBEICHUE ABYX KBaIpaTHUHBIX (hopMm
K CyMMe KBaaparoB, Teopema Ne 25.

14. CnexTpanpHOe pa3ioXeHHe dpMHUTOBa orneparopa. CBOHCTBa NPOEKLIHUOHHBIX OIEpPATO-
poB. Teopema Ne 26 I"'amunibrona - Kann.

15. ®ynknun ot matpuu. [lonMHOMuUanbHasg MaTpuLla ¥ MUHUMAaJIbHBIN nogmHOM. WHTEpMo-
aupyrouui nonuHoM Jlarpanxa - CunbBecTpa.

biok 2. AganuTHuyecKkas reOMeTPUs

Paznen 1 MATPULIBI U AETEPMHWHAHTBI 2x2 u 3x3

Tema 1. KoopauHaTHBINA MeTOT (HOPMYITHPOBKU U UCCIICIOBAHUS T€OMETPUICCKIX BOTIPOCOB,
€ro poJib B paMKax COBPEMEHHOM MaTeMaThKu. OCHOBHBIE CHUCTEMbI KOOPJIHWHAT, UCIIOJIb3yEMBbIE
Ha MPaKTHKE: MPSIMOYTOJIbHAS JAEKapTOBa, KOCOYTOJbHAs AEKapTOBa, UIMHAPUYECKAs U Chepu-
yeckas. [I[peobpa3zoBaHus KOOpAUHAT U CBOWCTBA CUMMETPHH.

Tema 2. Matpuupb! 2x2 1 3x3 1 UX CBSI3b C JMHEWHBIMH IIPe0Opa3oBaHUsAMU KoopauHaT. Jle-




TEPMUHAHTBI MAaTPULl IPeoOpa30BaHuUs B ABYX U TPEX U3MEPEHUSX, IPaBUIIA BBIYUCICHHS, OCHOB-
HBIE CBOMCTBA U T€OMETPUYECKNN CMBICI. Clie]l MaTpHUIbl U €r0 CBOWCTBA.

Tema 3. 1lpaBuino yMHOXKEHHS MaTpULl U €r0 FeOMETpUYEcKass MOTUBHpPOBKa. TeopeMa o nie-
TEpMHHAHTE MpousBeaeHus matpull. [IpencraBienne o6 oOpaTHON MaTpHIle Kak MaTpuie odpart-
HOro npeoOpa3oBaHusi. BeIpokIeHHbIE MATPHILIbI, KPUTEPHH CyIIECTBOBAHUS OOPATHON MAaTPHIIBI.
Haxoxnaenue oOpaTHOI MaTpuIlbl B ciayyae MaTpull 2x2 u 3x3.

Tema 4. KBagpaTHble CUCTEMBI JINHENHBIX YPABHEHUH C ABYMs M TPEMSI HEU3BECTHBIMM, KpH -
Tepuil 0JHO3HaYHOU pazpemumoctu U ¢opmynbsl Kpamepa. Ilpeacrasnenue o merone ['aycca.
I'eomeTpryeckoe UCTOIKOBAHUE OJHO3HAYHOM pa3pelIMMOCTH, HECOBMECTHON CUCTEMBI U CUCTE-
MBI ¢ OECKOHEUHBIM YHUCIIOM perieHniH. OpToroHanbHbIe MATPHUIIBI U UX CBOICTBA.

Pasznen 2 BEKTOPBI U OIIEPALIMN HAJI HUMU

Tema 5. Bektopsl Kak HanpaBiieHHbIE OTpe3KH. COBOKYITHOCTH BEKTOPOB. JIMHEHas He3aBHU-
CHUMOCTb U JINHENHAs 3aBUCHUMOCTb COBOKYITHOCTH BEKTOPOB. baznCHbIE BEKTOPBI U PA3JI0KEHHUE
3amaHHoro Bektopa. Koopaunatel BekTopa B 6asuce. JlelicTBUSA C BEKTOpamMH B KOOPAMHATHOM
IIPEJCTaBICHUN.

Tema 6. VIamMeHeHune KOOpIWHAT BEKTOpa MpH 3aMeHe Oaszuca W Hadayna koopaunat. Ilpen-
CTaBJICHHE E€BKJIMJOBBIX IBM)KEHUH C (DUKCHPOBAHHBIM HA4ajIOM OPTOTOHAIBHBIMHU MaTPHULIAMHU.
[1oBOPOT M CIBHUI NPSIMOYTOJIBHOM JEKapTOBOM CUCTEMBbI KOOpAMHAT. MaTpuia moBopoTa u ee
cBoiicTBa. HEKOMMYTaTUBHOCTh TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CxalsipHOE NPOU3BEICHUE BEKTOPOB, €r0 JUHEUHOCTh. BEKTOpHOE MPOU3BEACHNUE U
ero coiictBa. KococummerpuuHocTs. [IpencraBienne BEKTOPHOE NMPOU3BEJECHUE B OPTOrOHAJb-
HOM 0a3uce Mpu MOMOIIK CUMBOJHYECKOro onpeaenutens. ®opmyna s ABOMHOTO BEKTOPHOTO
npousseneHus “BAC-CAB”. CmenanHoe IPOU3BEACHHUE U €T0 T€OMETPUUECKUIT CMBICII.

Pazzien 3 TEOMETPUS ITPSIMBIX U IIJIOCKOCTEN

Tema 8. Crioco0Obl 3ajaHNs NIPSMOM JTMHUHU Ha TUIOCKOCTH: BEKTOPHOE ypaBHEHHE B MapaMeT-
pudeckoi popme, HopMaIbHOE BEKTOPHOE YpaBHEHHE, KAHOHMUYECKOE ypaBHEHUE U O0Iee ypaB-
HEHUE B JI€KapTOBOM cucTeMe KoopauHar. Ciydyau NapayieIbHOCTH U NEPIEHIUKYJISIPHOCTH
JBYX MPSIMBIX, YTOJI MEKIY ABYMS NMPSAMBIMH. PaccTosiHue oT 3ajaHHON TOYKH A0 3a/laHHOM Tpsi-
MOH.

Tema 9. Crioco0Obl 3a1aHuUs MJIOCKOCTH B MPOCTPAHCTBE: BEKTOPHOE YpaBHEHHUE B MapaMeTpH-
4yeckoil opme, HOpMaIbHOE BEKTOPHOE ypaBHEHHE U 00lllee ypaBHEHHE B JIEKapTOBOM cHUCTeMe
koopauHat. [lepexox ot oxHo# hopmel K npyroit. [1mockocTs, mpoxoasias yepe3 TpU JTaHHbBIC
TOukH. PaccTosiHME OT 3aJaHHOM TOYKHM J10 3a/laHHOM IIOCKOCTU. YTOJI MEXAY ABYMsI INIOCKOCTS -
MH.

Tema 10. Hampasisitomuii BEKTOp IPSIMOM, IapaMETPUUECKOE YpaBHEHUE NPSIMOM B IpoO-
crpadcTBe. Onucanne NpssMOM B TEPMUHAX BEKTOPHOTO Npou3BeneHMs. KaHoHMYeckoe ypaBHeE-
HHE NpsMoii B pocTpaHcTBe. [lepexos ot ogHoro cnocoba 3amanus K apyromy. [lapamienbHeie,
MIEPECEKAOIINECS U CKPEIIMBAIOIINECS MTPSIMBIE.

Tema 11. BeluucieHne paccTOSHUSA MEXAY CKpelMBaroluMucs npssMbeivu. [loctpoenue B3a-
HMMHOT0 MEePHNEHAUKYJIISIpa JUIsl TAKUX IpsIMbIX. OpTOroHa bHasi MPOEKIUs MPSIMOM Ha IJIOCKOCTh B
Clly4ae MX NEPECEUYECHMs], PA3JI0KEHHE HAMpaBIAIOLIET0 BEKTOpA HA JBE B3aUMHO MEPIEHAMKY -
JsIpHBbIE KOMIIOHEHTHI. [lapameTprnueckoe ypaBHEHUE NEPIICHIUKYJIIAPA K IIJIOCKOCTH.

Tema 12. I1y4ok miockocTel, crocoOsl ero onucanud. IlpsMas TuHUS Kak nepeceyeHne AByX
IUTOCKOCTEH. Bhrunciaenre paccTosHus OT 3aIaHHOM TOYKH J0 3aJJaHHOW MPSAMOU B TPOCTPAHCTBE.
YpaBHEHME NEPIEHIUKYIISIPA, OMYIIEHHOT0 U3 3aJaHHOM TOYKHM Ha 3a/IaHHYI0 IPSAMYIO.

Paznien 4 KPUBBIE BTOPOI'O TTOPAIKA

Tema 13. OOuiee ypaBHEHHE KPUBOIM BTOPOTO MOPs/IKA Ha TUNIOCKOCTH M CTaHIAapTHAs €ro 3a-
MUCh. BrIpokieHHbIE 1 HEBBIPOXKICHHBIE KPUBbIE BTOPOro Mopsaka. Tpu TUa KPUBBIX BTOPOTO
HOPSIZIKA: SJUTMOTHYECKUM, mapaboarnuecKkuil 1 runepooanueckuil. Dmmrc, napadona u runepoo-
J1a KaK KOHUYECKUE CEUCHMUS.

Tema 14. OcHOBHBIE T€OMETPUYECKHE CBOMCTBA 3JUIMIICA, TapaboIibl ¥ TUepOosbl. DoKab-
HbI€ TOYKH, SKCIIECHTPUCHUTET U JUPEKTPUCHI JUIS 3TUX KPUBBIX. Y paBHEHHE HEBBIPOKIACHHON KpH -



BOI BTOPOTO MOPsI/IKA B MOJSIPHON CUCTEME KOOpAMHAT. YpaBHEHHE KacaTeIbHOW K KPUBOM B 3a-
JTAaHHOM TOYKE.

Tema 15. V3menenne ko3¢ (GUIIMEHTOB B 00IIEM YpaBHEHUH KPUBOH BTOPOTO MOPsIKA MPH
npeoOpa3oBaHuU JAEKapTOBOM cucTeMbl KoopauHaT. Tpu MHBapHaHTa KpUBOM BTOPOTO MOpSIIKa.
Hcnonp3oBanne HHBApUAHTOB JUIs IPUBEJICHHS YPAaBHEHUSI KPUBOW BTOPOTO MOPSIIKA K IPOCTEM -
nieMy BHUy. IHBapHaHThI KaKk MAaTPUYHBIC XapaKTEePUCTHKH.

Tema 16. YpaBHeHUE KPUBOW BTOPOTO MOpsjaKa Kak KBajpaTHuyHas (opma JBYX MEpEeMeH-
HBIX. [IprBeieHe ypaBHEHUS] KPHBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BHILY C TIOMOIIBIO Op-
TOTOHAJBHBIX IpeoOpa3oBanuil. KanoHn4eckast cuctemMa KOOpAMHAT, IEPEeX0/] K Hel ImyTeM MoBO-

poTa U MOCICAYIOIMIETro CABHUTI'a CUCTEMBEIL.

4.3.1. IlepeyeHb ceMUHAPCKUX (MIPAKTHYECKHUX) 3AHATHH

broxk 1. JIuneiinas anrebpa

Ne Ne paznena | HaumenoBanue ceMHHapoB, | Tpynoem- | Onenounsie cpena- | @opmupye-
U TEMBI | MPAKTHUYECKUX U JTaOOpPATOPHBIX | KOCTh CTBa MBbIE KOMIIE-
IUCITUTLIN- | paboT (wacer) TCHIINH
HBl (Moay- | (IpaKkTUYeCcKHUe 3aHATHS)

JI51)

1 2 3 4 5 6

1 1 Marpuiibl ¥ OIIPEACIIUTENN 3 Kowmmekr 3amanunii | OITK-1

2 2 . Kommiexkr 33aga- | OIIK-1
JluHeltHOe MPOCTPaHCTBO 3 N

HUI

3 3 CucTeMbl INHEHHBIX YpaBHEHUI 3 Kommnexr 3aganmii | OIIK-1

4 4 EBK/IMI0BO 1 yHHTapHOE MpO- 3 Kommnekr 3apanuit | OIIK-1
CTPaHCTBO

5 5 JIuHeiHble omepaTopbl B KOHEU- Komrmtexr 3anammii | OIK-1
HOMEPHOM  JIMHEWHOM  IIPO- 4
CTPaHCTBE

6 6 bunuueliHple W KBagpaTUYHBIC 4 KoMruiexr sanamuii | OIK-1
(hopMBbI, HYHKITMH OT MaTPHIT

baok 2. AHanuTnyeckasi reoMeTpus
Ne Nepazgenam | HaumeHoBaHue ceMuHapoB, npaktuue- | Tpy- O11eHOYHbIE dopmupye-
/1 | TeMbI TUCIIH- CKUX M 1ab0opaTopHBIX padoT JI0eM- CpeacTBa MBbIE KOMIIe-
TUTHHEI (MOJTY- KOCTb TEHLIUU
JIST) (ua-
CBI)
1 2 3 4 5 6
1. | Pasmen 1, OCHOBHBIE CHCTEMBI KOOPJAUHAT HA 3amanue Ha OIK-1
Tema 1 TUIOCKOCTH U B MIPOCTPAHCTBE, JINHEH- 1 CEMHHApE B
HBIE TIPE0OPa30BAHUS JEKAPTOBBIX BHJIE 33/1a4H
KOOpJMHAT.
2. | Pasmen 1, Martpuriist 2x2 u 3x3. JleTepMUHAHTHI. 3amanue Ha OIK-1
Tema 2 1 CEeMUHape B
BHJIE 33/1a4H
3. | Pazmen 2, Bba3ucHbIe BEKTOPHI B pa3oKeHNE BEK- 3amganne Ha OIK-1
Tema 3 Topa 1o 6a3ucy. Bekropsl B Koopau- 1 ceMUHape B
HATHOM TPECTABIICHHH. BHJIE 33/1a4H
4. | Pazgen 2, Tema | IloBOpOT MpsIMOYTOJILHOM IEKapTOBOM 3ajaHue Ha OITK-1
4 CHCTEMBbI KOOpJMHAT. MaTpwuiia moBo- 1 CEMHHape B
pOTa U ee CBOMCTRA. BHJIE 33/1a4H




5. | Pazmen 2, Tema | CkansipHO€ IPOU3BEACHHUE, BEKTOPHOE 3aganue Ha OIK-1
5 MPOM3BE/ICHIE, CMEIIaHHOE TIPOH3Be- CEMHHApE B
JIEHNE U MX CBOMCTBA. BHJIE 33/1a4H
6. | Pazmen 3, Tema | IIpsiMast TuHUS HA TUIOCKOCTH, CITOCO- 3amaHue Ha OIK-1
6 Obl 3aganus1. Berancienue paccTosHUs ceMUuHape B
OT TOYKH A0 NPSIMOM. BHJIE 33/1a4H
7. | Paznmen 3, Tema | IlnockocTh B TpEXMEPHOM MPO- 3ajgaHue Ha OITK-1
7 CTpaHCTBE, CrIOcoOBI 331aHus. Beruuc- CEMHHape B
JIEHWE PAcCTOSIHUA OT TOYKHU A0 TIOC- BHJIC 33]1a4K
KOCTH.
8. | Pazmen 3, Tema | [IpsiMast B mpocTpaHCTBE, CLIOCOORI 3a- 3amganne Ha OITK-1
10 nanus. [lapannenbHeie, mepeceKaromnu- ceMUHape B
€csl U CKpEIMBAIOLINECs MPsIMBIE. BHJIE 33/1a4U
9. | Pa3men 3, Tema | PaccrosiHue Mexnay CKpelIMBaIOLUMU- 3aganue Ha OTIK-1
11 Cs MPSIMBIMU ¥ B3aUMHBIN TIEpPIIEH U - ceMHHape B
Kyssip. OpToroHanbHas MPOEKLUs Ips- BUJE 33/1a4H
MOH Ha MJIOCKOCTb.
10. | Paznmen 3, Tema | [IpsiMas TUHUS Kak epeceyeHUe IBYX 3amanue Ha OITK-1
12 IJIOCKOCTEN U My4OK I1ockocTe. Pac- ceMHHape B
CTOSIHHE OT TOYKH JI0 MIPSIMOH B TIpo- BHJIE 33/1a4H
CTPaHCTBE.
11. | Pazmen 4, Tema | OOmee ypaBHEHHE KPUBOH BTOPOTO 3aganue Ha OITK-1
13 HOpsIIKa Ha MJIOCKOCTH. BBIpOXKIeHHBIE CEMHHAape B
Y HEBBIPOXKICHHBIE KPUBBIE BTOPOTO BUJE 33/1a4U
nopsiaka. Tpu TUIIA KPUBBIX BTOPOTO
MTOPSIKA.
12. | Paznen 4, Tema | OcHOBHBIE CBOMCTBA 3JUIMIICA, TAPabo- 3aganue Ha OIK-1
14 JB1 ¥ TAIIEpO0IIbl. DOKaIbHBIE TOUKH, CEMUHape B
SKCIEHTPUCHUTET U TUPEKTPUCHI. Y paB- BHJIE 33/1a4H
HEHUE KacaTelIbHOMU.
13. | Pazmen 4, Tema | HBapuaHTHI KPUBOW BTOPOTO MOPSIKA 3ananue Ha OITK-1
15 U MX UCTIOIb30BaHKE AT IPUBEACHUS ceMUuHape B
YpaBHEHUS KPUBOW MPOCTEUIIIEMY BH- BHJIE 3a/1a4H
ny. ITHBapHaHTHI Kak MaTpUYHBIE Xa-
PaKTEPUCTHKH.
14. | Pa3nen 4, Tema | [IpuBenenue ypaBHEHUs! KpUBOM BTO- 3anaHue Ha OIK-1
16 poro MmopsaKa K KAHOHHYECKOMY BHILY CEMHHApE B
C TIOMOIIIHIO0 TOBOPOTA M CABHTA. BHJIE 33/1a4H

4.3.2 IlepeuyeHb TeM (BONMPOCOB), BBIHOCHMBIX Ha CAMOCTOSATEIbHOE H3yYeHHe CTyAeHTa-
MM B PAMKAaX CaAMOCTOSITeIbHOM padoThI

biok 1. JIuneiinas anredpa

Ne Tema Bung camocrosrtens- | 3amanue Pekomennyemas snurepa- | KonuuectBo
HEI. HOW paboThI Typa 4acoB
1 Kontponsroe 3ana- CwM. 1. 8. a) ocHOBHast U | 2
M Kommnekr
aTpuLEl M OTPe- | pye . 0) IOMOJHUTENbHAS JIU-
JICITUTEITN 3aJaHAN
Teparypa
2 KoutponsHoe 3ana- CMm. m. 8. a) ocHoBHast U | 2
Tnneit Kommiekr
MHCUHOC PO~ | ppe . 0) IOMONHHUTETbHAS JIH-
CTPaHCTBO 3aaHui
Teparypa
3 . | KonTponsHoe 3anma- Cwm. 1. 8. a) ocHOBHas u | 4
CucteMbl  JTUHEH- Kommnekr
HBIX YPaBHEHHH HUE . 0) JOMOJHHUTENbHAS IH-
3aaHul




Teparypa
4 Kontponsaoe 3ana- CwM. 1. 8. a) ocHoBHas U | 4
EBknuaoBo u yHH- Kommnekr
TapHOE npo- | HAE . 0) JONOJHUTENbHAS JIH-
3aJaHAN
CTpaHCTBO Teparypa
5 Jluneitnsle  omepa- | KonrponsHoe 3axa- CMm. m. 8. a) ocHOBHast U | 5
Kommnekr
TOpBL B KOHCHHO- | yye . ©) JIOTMONHUTENbHAS JIH-
MEpPHOM JIMHEHHOM 3aJaHui
Teparypa
MIPOCTPAHCTBE cpatyp
6 Bunmueiinnie u | KonrponeHoe 3ama- CwMm. 1. 8. a) ocHOBHast M | 6
Kommnexr
KBajpaTHIHbIe $Op- | e . 0) JIOMONHUTENbHAS JIH-
MBI, (QYHKOHH OT 3aIaHAN
MaTpHII Teparypa
brnok AnamuTHueckasi reoMeTpHsi
No Tema Bun camocro- 3ananue Pexomennyemas | KomuuectBo
HeT STEIbHOM PabOTHI TuTepaTypa 4acoB

1 CucreMsl KOOp- Bueaynuropnas, | Haiitu usmenenue ne- 2
JIMHAT, TIPe00- perieHue 3agay KapTOBBIX KOOpAMHAT 3a-
pa3oBaHusA KOOP- JAHHBIX TOYEK IIPH CABH-

JIMHAT. Te ¥ IOBOPOTE.

2 Martpuupsl u e- Bueayauropuasi, JeiicTBus ¢ MaTpuLiaMu 2

TEPMUHAHTBHI. peuieHue 3a1a4 2x2 u 3x3. Beruncnenue
JIETEPMHUHAHTOB.

3 YMHOXeHue Bueaymutopnasi, | Haxoxmenue oOparHou 2
Mmarpuu, oopar- perieHue 3agay MaTpPHIIBI 17151 HEBBIPO-

Has MaTpHIIA. JKICHHBIX MaTPHII 2X2 1
3x3.

4 Cucremsbl muHel- | Bueayauropnas, | Ciyuail oqHO3HAuHOM 5
HBIX YpaBHCHUHA peuienue 3anaq Ppa3peMoCTH, pH-

Ucrounuku u3

C IBYMS U TpeMs MeHeHnue gopmyn Kpa- N
OCHOBHOH U JI0-
HEU3BECTHBIMHU. Mepa. [IpencraBnenue o o eI HOR
MOJTHUTETBHOM

METO/Ie UCKITIOUCHHS

Taycca JUTEPaTypHI MO
o TEME IPaKTUye-

5 Paznoxenue 3a- Bueayauropnas, | HailTu KOMIIOHEHTBI CKIX 3aHSTHI: 5
JTAHHOTO BEKTOpa petreHue 3aga4q JTAHHOTO BEKTOpA B 3a- 06 aSOBaTeJIL’

B Oazuce. JTaHHOM OasHce. HHP; pecypeH

6 Omnucanue MmoBo- Bueayauropnasi, ITo 3aganno# opTOro- R ——— n(’) 5
POTOB € TIOMO- pelieHue 3agay HaJIBHOW MaTpHIle OIpe- JIOTHHY H AP0
IIbIO MaTPUII. JIeNIUTH HAaIPaBJICHNUE OCH

JI10, TIPEeI0CTaB-
1 YTOJI IOBOPOTA. nsebn Hayu-

7 CaoiicTBa Bek- Bueayauropnas, | Mcnoabs3zoBaHue BEKTOp- HOl GHOIIOTe- 5
TOPHOTO U CMe- penreHue 3ana4q HOTO U CMEIIaHHOTO <ot UT'Y 1 CTo-
LIAHHOTO MTPOU3- TIPOU3BEICHUS TIPH BEI- POHHHE CAHTEI
BEJICHUS. YUCJICHUU TUIOIIaiel

Wi 00beMOB uryp.

8 Bsaumnoe pac- Bueayauropsasi, Boruncnenue koopauHaT 5

MIOJIOKEHHE TO- pereHne 3a1a4 MIPOEKITNH 3aJaHHOH TOY-
YeK ¥ MpsIMOH Ha KH Ha JaHHYIO IPSMYIO U
TUTOCKOCTH. TOYKH, CHMMETPHYHON

OTHOCHTEITFHO TIPSIMOA.

9 Pacnonoxenue BueaynuropHas, | Brruncnenue xoopauHat 5
TOUYEK U MIOCKO- pelieHue 3agay MIPOEKINH 3aJaHHOH TOY-

CTH B TIpO- K{ Ha JJaHHYO IIJI0C-
CTpaHCTBE. KOCTb ¥ TOYKH, CHMMET-

PUYHON OTHOCUTEIIBHO-
TUIOCKOCTH.




10 | CnocoOsr 3asa- Bueaymuropnas, | CBsi3p BEKTOPHOTO YpaB- 4
HUS OpSIMOM B peleHue 3ana4 HEHUs NpsAMOH B mapa-
MIPOCTPAHCTBE, METPUIECKOH opMe K
HaINpaBIISTFOIIHH KaHOHUYECKUMH, BBIYHC-
BEKTOP HPsAMO JICHUE PACCTOSTHUS MEX-
Jly CKpELIUBAOIUMUCS
TPSIMBIM.
11 | 3amauum Ha ckpe- Bueayauropnas, | IloctpoeHue ypaBHeHuUs 3
IIMBAIOIIHECS pereHue 3agay B3aMMHOI'0 TIEPIICHIUKY-
HpsIMBIE. JsIpa IS IBYX CKpEIIn-
BAIOIIIXCSI MPSAMBIX.
12 | Ipsimast TUHUS U Bueayauropnast, | IloctpoeHue ypaBHEHUs 3
Iy4YOK IIIOCKO- peleHue 3agau HNEepHEeHUKYJISPa, OITy-
CTel. IIEHHOTO U3 JaHHOU TOY-
KH Ha JAHHYIO NPSIMYIO.
KoHTponbHEIe 3a/1aHMs, TOMMEHOBaHHBIE B MMPEABLIYINEH Ta0nuIiie
Tema KOHTPOJIBLHOTrO 3a/1aHUs Howmepa 3amau Cpok  BBITION-
HEHUS
1 Onepanuu HaJx MaTPULIAMU 790 791 798 801 809 815 817 828 1 Hepenst
2 Omnpenenurens Marpulibl. O0patHas matpuna. | 45 54 60, 116 121 236 275 279 | 1 Henens

300 426 837 840 844 865
3 Jlnneiinoe mpoctpancTBo. JlmHelHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 Hemens
MOCTh. ba3uc u KoOpIMHATEHL. 1282 1291, 1292, 1311, 1318
4 CucTeMbl TUHENHBIX yPaBHEHHH. 693 697 701 708 726 727 731 736 | 2 nenenu
EBKAMIOBEI IPOCTPAHCTBA. 737 742,751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 Jluneitaple omepatopsl. CoOcTBeHHBIE BekTo- | 1469 1471 1504 1541 1585 1 Henens
pBI ¥ COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO OIe-
paropa.

6 KBazgparuunsle Gopmpl. DyHKINHM OT MATpPHIL. 1183 1225 1250 1258 1 Hepenst

Tpe60BaHI/I$I 110 BBINNOJHCHUIO JOMAITHETO 3aaHNA

3amanue BBIMOIHAETCS B OTAEIbHON TeTpanu (12 nnum 24 nmucrta)

3aganue JOJKHO OBITH BBIIOJHEHO MOJHOCTHIO.

Pemenus 3ana4, MOKHBI OBITH TIOJIHBIMU U, TIPH HEOOXOAMMOCTH, JTOJDKHBI COJIEPKATh OMUCAHNE
NPUMEHSIEMOT0 MeTo/1a U mosicHeHus. O0s3aTeNIbHO YKa3bIBATh YCIIOBUS 33/1a4 M ITOJIYICHHBIH OT-
BET.

3ajaHne OLEHUBACTCS 110 5 — TH OAJIbLHOM CHUCTEME.

0 6anoB - 3a7aHKe HE BBIIOIHAIOCH

2 0a - 3aJaHue HE BBIITOJIHEHO

3 Gana - BBIMIOJHEHO ITOJOBHHA 3aJaHU

4 Gamta - BBITIOJIHEHO ¥4 3aJaHHS

5 0ajIoB - TOJHOE M XOPOIIIee BHIMOTHEHUE

KoMriekTsl 3amanuii Mo Kaxaou teme (GopmMupyroTcs nmo coopHuky 3amad [Ipockypsiko W.B.
«COopHHK 33134 10 JmHelHoU anredpe» u [lybepoumiep O.H. «COopHuUK 3a/ad 10 aHATUTHYE-
CKOI reoMeTpum»

4.4. MeToauuecKkue YKa3aHus 110 OpraHm3anuu CaMOCTOSITEJIbLHOI paﬁoTI)I CTYAECHTOB

Opranuzanusi CaMOCTOSTENHLHOTO YITyOJIEeHHOTO U3yUeHHsI JUCIUIUIMHBI OCHOBAHA Ha BBITIOJIHE-
HUM KOMIUIEKTOB KOHTPOJIBHBIX JOMAIIHUX 3anaHuil (5-7 3amanuii). B mepedyeHb KOHTPOJIBHBIX
3a/laHuil BKJIIOYAIOTCA 33Ja4d [0 TEMaM, HE PacCMaTpUBaeMbIM Ha MPAKTUYECKUX ayTUTOPHBIX
3aHATHUAX. DTO MpEnoaaraeT cCaMOCTOSTEbHBIA XapakTep paboThl CTYJEHTa MO U3YUYCHHIO psiaa
TUIAKTUYECKUX enuHul. Ilpennonaraercs, 4To CTYJEHT CaMOCTOSATENbHO U3YUHUT JOTIOJHUTENb-




HbIe TTaparpadsl 0 IPOIIEHHOH TeMe, HCIIOIb3YI0 OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATypy, a
3aTeM pelIuT NMpeAsioKeHHbIe 3a1aun. OLeHKa caMOCTOATENbHON paboThl CTYA€HTOB MTPOBOAUTCS
IyTEM BBICTaBJICHUs OAJIOB MO 5-TH OalbHOW HAKONMUTENBbHOW cucTeMe (0aIbl CyMMUPYIOTCS)
3a BBINIOJIHEHHbIE KOHTPOJIbHBIE 33JaHHUS.

4.5. IIpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
Y4eOHBIM IJIAaHOM HaIMCaHUE KYPCOBBIX padoT (IMIPOEKTOB) HE MPETyCMOTPEHO.

V. YueOHo-MeToan4eckoe 1 UHGOPMAIMOHHOE O0ecredyeHue QU CHUIIMHBI (MOAYJIs1):

a) CIIMCOK JINTepPaTypbl

OCHOBHAasl JIUTepaTypa
1. Unbun, B. A. Jluneiinas anrebpa / B. A. Uneun , D. I'. [lo3usk. - M. : ®uzmartaut, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 7K3.)

2. ®aanees, /1. K. Jlekuuu mo anredpe: Yueb. mocobue / . K. @annees. - 5-e u3g., crep. - CIIO.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 7k3.)

3. Ipockypsikos, U. B. CoopHuk 3a1a4 mo JuHeWHoM anredpe: Yueb. nocodue / M. B. IIpockypsi-
KOB. - 11-e u31., crep. - CI106.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 2x3.)

4. bexnemuiues, /I. B. Kypc ananutndeckoil reoMeTpun U JTUHEHHOM anreOpbl [DIeKTpOHHBIN

pecypc] / A. B. bexnemumes. - Mocksa : Jlaus", 2015. - Pexxum nocryma: DbC "M3naTenscTBo
"Jlawp". - Heorpanuu. noctym. - ISBN 978-5-8114-1844-2

JAOMOJTHUTEIbHAS JUTepaTypa
1. Kypom, A. I'. Kypc Boictieii anreopsr: yueb. mis ctyn. By3os / A. I'. Kypomr. - 17-e u3n., crep.
- CII6. : JIanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 »k3.)
2. Tenpdang, WM. M. Jlekiuu 1o TUHEHHON anreOpe [DIEeKTPOHHBIN pecypc]: HaydHOe H3/IaHue /
U. M. T'ensdanm. - 6-¢ uzn., ucrp. - 9BK. - M. : Jlobpocser : Yuusepcurer, 2006. - 321 c. - Pe-
*uM gocryna: OU3 "bubnuotex". - Heorpanuu. gocrym. - ISBN 5-98227-173-X
3. ®annees, /1. K. 3amaun no BeIicmier anredpe [DaeKkTpoHHBINA pecype] : yue6. mocodue / . K.
®dannees, aBT. U. C. Comunckuii. - Mocksa : Jlans, 2008. - 288 c. - Pexxum nocrymna: 9bC "U3na-
tenbeTBO "Jlanp". - Heorpanuy. nocrym. - ISBN 978-5-8114-0427-8
4. bexnemumesn, JI. B. Kypc anHanutnyeckoil reoMeTpuu U TMHEWHOHN anreOpsl [ DNEeKTpOHHBIN
pecypce] / J. B. beknemumes. - Mockga : Jlaus", 2015. — 310 c. - Pexxum gocryna: ObC "U3zna-
tenbeTBO "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2
5. Anekcannpos, I1. C. Kypc aHaTMTHYECKOW TeOMEeTpUn U JuHelHOo# anreopsl: yueonuk / I1. C.
Anexcanapos. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: O9bC "UsnarenscrBo "Jlanp". -
Heorpanuu. goctyn. - ISBN 978-5-8114-0908-2
6. COOpHUK 3a7a4 M0 aHAIUTUYECKOW TE€OMETPUN U JTUHEHHOM anredpe [ DNeKTpoHHBIN pecypc] :
yue0. mocooue / JI. A. beknemumesa [u ap.]. - Mocksa : Jlans, 2008. - 496 c. - Pexxum gocryma:
OBC "UznarensctBo "Jlawp". - Heorpanuu. goctym. - ISBN 978-5-8114-0861-0
7. Ly6epoumiep, O. H. 3amaun u ynpaxHeHus 1o ananmatuaeckoit reometpun / O. H. Lly6epomu-
nep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum gocryna: bC "UsparensctBo "Jlanp". - Heorpa-
HUY. goctym. - ISBN 978-5-8114-0475-9
8. COopHHK 337724 10 aHAJTUTHYECKON reOMETPUU U TUHEHHON anredpe [DeKTpoHHBIH pecypc:
yue0. mocooue / JI. A. beknemumieBa [u np.]. - Mocksa : Jlans, 2008. - 496 c. : wi. - Pexxum mo-
cryna: ObC "U3parensctBo "Jlanw". - Heorpanuu. noctym. - bubmuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) nepuoguYecKne U3TAHNUS

- HCT


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D1%83%D0%B1%D0%B5%D1%80%D0%B1%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%9E.%20%D0%9D.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%2C%20%D0%9F.%20%D0%A1.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%B0%D0%BD%D0%B4%2C%20%D0%98%D0%B7%D1%80%D0%B0%D0%B8%D0%BB%D1%8C%20%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D1%80%D0%BE%D1%88%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%BB%D1%8C%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

B) CIIHCOK aBTOPCKHMX METOAHYECKHX Pa3padoToK
YyeOHoe mocoOue Mo JIMHEWHOH anredpe (mevyaTH)

Y4eOHoe mocobue o MeTo[aM PelIeHHsI anreOpandeckux 3aaad (dJIEKTp. )

r) 0a3bl JaHHBIX, TH(POPMAIHOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubnuorexka UT'Y;

OO6pa3zoBaTeabHbIC PECypChl JOCTYITHBI 1O JOTUHY | maposto Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubmuoTex»;

e http://e.lanbook.com - DBC «3naTenscTBO «JlaHbY;

e http://rucont.ru - DBC «PykoHT» - MexoTpaciieBasi Hay4yHas OMOIMOTEKa, coaeprKarias
onu(ppoBaHHBIE KHUTH, TIEPHOAMYCCKIE M3IaHUS U OTACIBHBIC CTAThU MO BCEM OTPACISIM
3HaHUi, a TaKKe ayano-, BUACO-, MyJIbTUMeANa COYT M MHOTOE APYTOE;

e http://ibooks.ru/ - O9BC «AOyKc»- HHTEPHET pecypchl B CBOOOIHOM JIOCTYIIE.

VI. MaTtepunajbHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOAYJIsA):

YyeOHast ayaAuTOpHst AJisl MPOBEACHUS JISKIIMOHHBIX U MpaKTUYeCKuX 3aHsATuil. s nmposene-
HUS 3aHATUN JIEKIIMOHHOTO TUIIA B KAYECTBE JEMOHCTPAIIMIOHHOTO 00OPYAOBAHUS UCIOJIB3YETCs
MenoBas Jocka. Harnsaagaocts obecriednBaeTcst myTeM H300paskeHusl CXeM, AuarpaMm u Gopmy ¢
rnmoMoIpio Mena. VMcnons3oBaHue TII00AIBHOW KOMIBIOTEPHON CETH MO3BOJISIET 00€CIeUnTh J10-
CTYNMHOCTh MIHTepHET-pecypCcoB U peain30BaTh CAMOCTOATEIBHYIO padoTy cTyneHToB. Ha nexim-
SIX MOTYT HCIIOJh30BaThCSI MYyJIbTUMEIUNHBIC CPEACTBA: TIPOSKTOP, MEPEHOCHOW dKpaH, HOYTOYK.
Ha ¢akynprere mmeeTcss KOMIBIOTEPU3UPOBAHHAS ayIUTOPHS, MpeAHA3HAYCHHAS JJII CAaMOCTOS -
TEJIbHON paboThI, C HEOTPAaHUYEHHBIM JOCTyNoM B IHTepHeT.

VII. O0pa3oBaresibHbIe TEXHOJIOTHU:

3amaun M3MOKEHUSI ¥ U3YyUEHUS JUCIUILIMHBI Peal3yloTCs B ciaeayromux Gopmax nes-
TEJIbHOCTU:
e JICKIIMH, HAIICJICHHBIE Ha TIOJyYeHHE HE0OX0IMMOM HH(POPMAIINH, U €€ UCTIOTh30BAHHE
[IPU PELICHUU MPAKTUYECKUX 3a]1a4;
® [PAKTUYECKHUE 3aHITUS, HATPABICHHBIC HA AKTUBU3AIMIO NTIO3HABATEIILHOUN JEATEIbHO-
CTH CTYJCHTOB U NMPHOOPETEHUS MMHU HABBIKOB PEIICHUS MPAKTUYCCKUX U MPOOIEM-
HBIX 3aJ1a4;
® KOHCYJIbTAIlUU —€KEHEEIIBHO U1 BCEX KEJAOIINUX CTYACHTOB;
® CcaMmoOCTOsITeNIbHAas BHeayauTOpHas paboTa HampaBiieHA Ha MPUOOPETEHHE HABBHIKOB
CaMOCTOATEIBHOIO PELICHUs 3a1a4 10 TUCLUIUINHE;
® TEKyUIUH KOHTPOJIb 3a JIEITEIbHOCTHIO CTYJICHTOB OCYIIECTBIIAECTCSI Ha JEKIMOHHBIX U
IIPAKTUYECKUX 3aHATHUAX B XOAE CAMOCTOATENIBHOIO PEIICHMS 3ahay, B TOM YHUCIIE Y
JIOCKU.
VIII. OueHouyHble MATEPUAJIBI VISl TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTeCTAMHU

@oHJI OLICHOYHBIX CPEACTB IIPEACTABIICH B IIPUIIOKEHUH.

[Tpumeuanue: CTyJeHT yCIEIIHO MPOIIeT 00y4eHHEe B CEMECTpe M FOTOB K claue 3K3aMeHa,
€CJIM OH 3HAeT U MOHUMAET (OPMYJIMPOBKH OCHOBHBIX IOHATUHN U ONpeAeIeHUl, 3HaeT PopMyJIu-
POBKH TEOpPEM, YMEET MIPUMEHATH MOHATHS U TEOPEMBI JUIsl PEIICHMS 33]1a4 U YIPAKHEHHM, 3HAET
METO/BbI PELICHHU U YCIEUTHO PEIIaeT 3a1a4d U yIPaKHEHHS, MOKET IIPUBECTH IIPUMEPBHI, XapaK-
TEPU3YIOIINE OCHOBHbIE MOHATHS AreOphl (JIMHEHHOE MPOCTPAHCTBO, 0a3UC, CKATSIPHOE MTPOU3BE-

JIEHUE ...)



8.1. O11eHOUYHBIE CPEICTBA JIsl BXOJHOTO KOHTPOJIS.

OrieHOYHBIE CPENICTBA I BXOJHOTO KOHTPOJIS HE MCTOJIB3YIOTCS, TaK KaK JUCIHUILIAHA CO-
JEP’KUT B OCHOBHOM HOBbIE 3HaHMs. lcmonbp3yemble ke B JUCHMILIUHE 3HAHUSA M MPOCTEHIne
METO/IbI BEIYUCIICHU OCBOEHBI CTY/ICHTaMU B paMKaX aHATUTHYECKOW T€OMETpPUH, KOTOpas U3y-
YaeTcs B IEPBOM CEMECTPE HETOCPEICTBEHHO Mepe]] M3yUeHHEeM JAaHHOM AuCIUILTUHBL [ToaToMy
HE palMOHAILHO M HET HEOOXOIMMOCTH, BBIICIATH y4eOHOE BpeMs Ha MpPOBEICHHE BXOIHOTO
KOHTPOJIS.

8.2. OLleHOYHbIE CPEACTBA TEKYIIET0 KOHTPOJIS

O1eHOYHBIEC CPEICTBA TEKYIIEr0 KOHTPOJIS COCTOAT M3 KOHTPOJBHBIX MMMCHbMEHHBIX 3aJaHUM,
COCTaBJICHHBIX U3 PEKOMEHIOBAaHHBIX HA0OPOB 3a/1a4 U yIPaKHCHUM.

IIpyMepbI KOHTPOJILHBIX 3aJaHUH 110 JMHEHHOH aaredpe
8.1. OuleHOYHBIE CpeICTBA /ISl BXOJTHOTO KOHTPOJISI: HE TPEOYIOTCS.

8.2. OueHOYHBIE CPENICTBA TEKYILErO KOHTPOJIA.

1| Mpoexms touxku P(1;5;2) na nnockocts 2x-y-z+11=0 uMeeT KOOpAUHATHI 1) P (-1:6;3)
2) P'(1;4;2)
3) P'(Z;50)

2 | Ipoexmus toukn P(1;3;—4) ua muockocts 3x+y —22z =0 umeer koopmunater | 1) P'(—1;4;2)
2) P'(=2;2;-2)
3) P'(2;=5;-1)

3 | Tpoexums touku P(5;2;—1) ma mnockocts 2x —y +3z+23=0 umeer koop- | 1) P'(1;3;-2)
JIMHATBI 2) P'(1;4;:=7)
3) P'(1,-31)

4 | Ipoexrus touxn P(4;1;6) ma mnockocts X —y —4z+3 =0 umeer koopauna- 1) P'(1;2;-2)
B! 2) P'(1;4;-7)
3) P'(5;0;2)

5 | TIpoexums touku P(—2;—6;1) ma mnockocts 2x + ¥ —2z 43 =0 umeer koop- | 1) P'(0;=5;—-1)
TTUHATHI 2) P'(1;3;-2)
3)P'(-11;2)

+7 -2
Paccrosaue ot Toukn P(2;—1;3) no npamoit §= Y =z 5 paBHO D114

5 2) 124
3) 144

7 x=-3 y z-1 1 14

Paccrosiaue ot Touku P(1,-2;2) no npsamoit === paBHO

1 1 -2 2) 16
3) 18

8 x+7 y z-2 1) 94

Paccrosaue ot touku P(—1;2;3) no npamoit s === paBHO

3 2 2) 114
3) 134

9 +1 +1 +2
Paccrosane ot Toukn P(0;2;1) no npsamoit XY _z paBHO ) 40

-1 2 3 2) 4
3) 44

10 +6 +1 -1
Paccrosue ot Toukn P(0;3;—1) no npsmoit Xro_yri_ =z PABHO 1) 1644

3 2 2) 1664
3) 1684




H Paccrosiaue ot touku P(—5;2;3) no npamoit x+7 _Y T 2 paBHO b1
5 3 2 2) 12
3) 14
12 Paccrosnme ot Toukn P(2;2;-2) no npsamoii X3 _Y_ Z—l PaBHO 25
1 =2 2) 35
3) 45
13 Paccrosane ot Toukn P(0;3;1) 1o npsamoit 42 = y+l . ! PaBHO 419
32 2) 4 21
3)4 23
14 Paccrosinue ot Toukn P(7,-2;3) no npsamoii X+l =7 *l =7 *l paBHO b 221
1 2 2) 241
3) 261
15 Paccrosiaue ot Touku P(4;—1;3) no npamoit Xx_r* 7 _Z- 2 paBHO ) 68
3 5 2) 78
3) 88
16 | [Inomwaas TpeyroibHUKA, IOCTPOCHHOTO Ha IBYX BEKTOPAaX, COCTABISIET OT MO- 1) 1/6
ITyJISE X BEKTOPHOT'O MTPOU3BEIACHUS JIOITIO 2)1/3
3)1/2
17 | Hnst 3x3 marpunsl A otHomieHue det(A)/det(—A) paBHO 1)+1
2)—1
3)2
18 | KBagpaTHas cucteMa OJJHOPOIHBIX ypaBHEHUIT MeeT HeTpUBHUANbHOE perieHue, | 1) >0
€CJIM IETEPMHUHAHT MaTpHULBI KO3()(HUIIEHTOB 2)=0
3)<0
19 | O6BeM npU3MBL, IOCTPOSHHOM Ha TPEX BEKTOPaX, COCTABISIET OT X cMelmaHHo- | 1) 1/6
T'O IPOU3BEICHHUS JOJTIO 2)1/3
312
20 | U3 cBoiicTB: (a) KOMMYTaTHBHOCTD, (b) aCCOIMMAaTUBHOCTS, (C) TUCTPUOYTHB- 1) (a)
HOCTh TPH YMHOXXEHHUH Ha CKAJISAP, OTEPAIUs CIOKEHHUS BEKTOPOB YAOBIETBO- 2) (a), (b)
paer 3) (a), (b), (¢)
21 | KonuuecTBO HHBapHaHTOB KPUBOW BTOPOIO MOPSIIKA PABHO 1
2)2
3)3
22 | CkansipHO€ ITPOU3BEJICHUE JBYX BEKTOPOB OPTOTOHAJIBHOIO perepa paBHO 1)0; 2)+1;3)—1
23 | KonuuecTBO HE3aBUCUMBIX apaMETPOB B NapaMETPUUECKOM YPABHEHUH MJIOC- 1)1;2)2;3)3
KOCTHU PaBHO
24 | BexkTopHO€ MPOU3BEACHHE ABYX KOJUIMHEAPHBIX BEKTOPOB PABHO 1) HyTB-BEKTOPY
2) opty
3) enMHUYHOMY BEK-
Topy
25 | JleTrepMHUHAHT OpPTOTOHAIBLHON MaTPHUIIBI MOXKET MPUHUMATh 3HAUEHUS 1)+1
2)—1
3)+1

bainel HaUKCHSAIOTCS B COOTBETCTBUM CO CEAYIOIIKUMHU YCIOBUSIMHU:
1) ecniu HE OTMEUEHO HU OJTHOTO OTBETA, TO OAJUIBI 33 JAHHBIM BOIIPOC HE HAUUCIISIOTCS;
2) ecnu 0TMEUEHO 0oJiee OJTHOTO OTBETA, TO OAJIbI 32 TAHHBINM BOIMPOC HE HAYKCIISIOTCS,

3) ecu OTMEUEH HEBEPHBIN OTBET, TO OAJLIBI 32 TAHHBIA BOIPOC HE HAYUCIISIIOTCS.

Ecnu oTMeueH oMH OTBET U OH IIPABUJIbHBIH, 32 JAHHBIA BONIPOC HAYUCIIAETCS OUH Oa.
[Ipunoxenne. Ciucok OTBETOB K BOIPOCAM.
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I. JTana maTpuna A

1..3..2...2...5
2..2...3..2...5
3...1...1..2...2
1...1—1...1...0

1) Haiitu panr Mmatpuiisl A
2) VYka3arb He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpPHIIBI A
3) Pemuth cucTteMy OMHOPOAHBIX YpaBHEHU AX=()

II. 3agana cuctema deTbIpex BEKTOPOB a, b, ¢, d.
a= (29 1939-1)’b: (39'1929 0)5 c= (19 3545_2)5 d: (45-39 19 1)
1) Haiitu nuHEHHO-HE3aBUCUMbIE BEKTOPBI.
2) OcranpHble BEKTOPBI BHIPA3UTh Yepe3 HAlJIEHHbIEC IMHEWHO-HE3aBUCUMBbIE BEKTOPBI.

II1. JlokaszaTh NTMHEHHYIO 3aBUCUMOCTH CUCTEMBI BEKTOPOB a, B, ¢, d e

a=(2,1,11,2)

B=(1,0,4,-1)

c=(11,4,56,5)

d=(2,-1,5,6)

Brizenuts U3 Hee JTMHEMHO-HE3aBUCUMYIO MOJICHCTEMY M BBIPA3UTh OCTAJIBHBIE BEKTOPHI B
BH/JIC IMHCHHBIX KOMOWHAIIMI 3TOW JIMHEHHO-HE3aBUCUMOM TOJICHCTEMBI

=1
IV. Haiiti Mmatpunry 8, o6parHyto k MaTprie

8.3. OueHoYHbIE CPeACTBA IJI MPOMEKYTOYHOM aTTECTallHH.
dopmMa MpoBeACHHUS IPOMEKYTOUHOM aTTeCTAIIMN — DK3aMEH.

IIpuMepHBbIH CHUCOK BONPOCOB K YK3aMEHY

1. Omneparuu Ha MaTpUILIaMH, ACTEPMUHAHT MAaTPHIIBI M €TO CBOHCTBA, MHHOD 0€3 YepPThI U C
4yepToii, anredpandeckoe aononaHeHus, Gopmyna Jlamnaca, obpaTHass MaTpula, MaTpuy-
HbI€ YpaBHEHHUsI, JIMHEHHAsT KOMOMHAIIMSA CTPOK MATPUIIbI, JIMHEHHAsT 3aBUCUMOCTh CTPOK
MaTpHULIbI, paHT MaTPHULIbI, 0A3UCHBIF MUHODP.

2. Panr mpousBeneHus MaTpuil.

JluneiHOe MPOCTPAHCTBO (NIPUMEPHI), JTUHEHHAsT 3aBUCUMOCTbh BEKTOPOB, Oazuc (Ipume-

pBI), KOOPJIMHATBI BEKTOPA, Pa3MEPHOCTh MPOCTPAHCTBA, H30MOPPHU3M, mpeoOpa3zoBaHUe

KOOpAMHAT BEKTOpa, MOJAMPOCTPAHCTBO M JIMHEHHas 000Jouyka, HpsMas cymma Ipo-

CTpPaHCTB.

4. Cuctembl JTUHEHHBIX ypaBHEHUH, KiaccuuKanys JUHEHHBIX ypaBHeHUH, dhopmyna Kpa-
Mepa, (yHIaMEHTalbHas CHCTEMa pEUICHUH, ofIlee pelieHHue OJHOPOJHON CHUCTEMBbI
ypaBHEHUH, CBOMCTBO PEIICHUH HEOJHOPOIHOW CUCTEMBI YpaBHEHHM, MeTo ["aycca.

[98)



CkansipHoe pou3BeICHUE, EBKIIMA0BO MTPOCTPAHCTBO (IIPUMEPHI).

Meroa oproronanmusanuu ['pamma-IImuara.

XapakTepuCTUYECKOE YPAaBHEHUE.

Merton Jlarpanxa 1 MeTOJ] OPTOTOHAIILHOTO TPeoOpa30BaHusl IPUBEACHUS KBaIpaTUIHON

(GopMBI K HOpMaJIbHOMY ¥ KAHOHHYECKOMY BHJIAM.

9. Hntepnomupyrommii nonrHoM Jlarpanxka-CunbBecTpa.

10. Meton HaxoxeHUs GYHKIMU OT MAaTPHILIbI Yepe3 MUHUMAJIbHbIM TOJIMHOM B CIIydae pas-
JIMYHBIX U COBIMAJAIOUINX KOPHEH XapaKTepUCTHUECKOTO YpaBHEHUSI.

Ilepeyennb Teopem:

Teopema 1 Jlanmaca o nerepmuHanTe (6€3 J0Ka3aTEIbCTBA)

Teopema 2 O nerepMHHaHTE IPOU3BEIECHUS MaTPUI]

Teopema 3 O cymiecTBOBaHHHM 0OPaTHOM MAaTPHIIBI

Teopema 4 O nMHENHHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O nerepMHHAaHTE MaTPULBl PABHOM HYJIIO

Teopema 7 O nMHENHON 3aBUCUMOCTH BEKTOPOB

Teopema 8 O koopJMHATaX BEKTOpa B JaHHOM 0Oazuce

Teopema 9 O6 m3omopdu3Me TMHEHHBIX TPOCTPAHCTB

Teopema 10 O nmpsimoii cymMMe TUHEMHBIX TPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bETMHEHUS U TTEPECeUEHUs JIMHEWHBIX IPOCTPAHCTB

Teopema 12 Kponekepa — Kanennu

Teopema 13 O pemieHust OTHOPOIHOM CUCTEMBI YPAaBHEHH.

Teopema 14 O cBoICTBE OPTOrOHANIBHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUM OPTOTOHAIBLHOTO Oaszuca

Teopema 16 O cymme pazmepHOCTei siipa 1 00pasa JIMHEHHOro onepaTopa

Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO OnepaTropa

Teopema 18 O npeoOpa3oBaHUM MaTPUIIBI JIMHEHHOTO OnepaTopa

Teopema 19 O cBoiicTBaX COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIEpaTopa

Teopema 20 O quaroHain3alnuy MaTPULbI IMHEHHOTO orepaTopa

Teopema 21 O comnpsiKEeHHOM OIepaTope

Teopema 22 O cBoiicTBax COIPSKEHHOTO orneparopa (C.3. U C.B.)

Teopema 23 O npeoOpa3oBaHUU KBaApaTHUHOMN (OpMBI

Teopema 24 O npuBeACHNU KBAAPATUYHON (POPMBI K KAHOHUUECKOMY BHILY.

Teopema 25 O 3akoHE MHEPIUU

Teopema 26 Teopema I'amuibToHa - Kamu.

Sl N

JleMOHCTPALMOHHBII BAPHMAHT KOHTPOJILHOH PadoThI

1. P(352); 2x—y—z+11=0. 2, X2 Y=1 271 5 L io-19-0,

30 -2 1
x+4 y-4 z+1 x+1 y-2 =z ) 5
3' = = , = :—.4. —6 — e = .
) > 1 ) 1 3 "3 ). 9x xy+y° —~+10x-34/10y =0
x y+7 z-=2
5). —= = ; P(2;-1;3).
377 5 ( )

VYcnoBus 3ananuii: 1) HallTH paccTosiHUE OT TOYKHU A0 IUIOCKOCTH U KOOPAUHATHI IPOEKLUU TOYKU
Ha IUIOCKOCTbh; 2) HalTU KaHOHMYECKHE YpPaBHEHMsI MPOEKLUHU MPSIMON Ha IJIOCKOCTh; 3) HAMTH
pPacCcTOsIHUE MEXY CKpEIIMBAIOIIUMHUCA MPSMBIMU M YPaBHEHUS B3aUMHOI'O NEPIEHNKYIIIpa; 4)
IPUBECTU YpaBHEHUE KPUBOI BTOPOTO MOPsi/IKa K KAHOHUYECKOMY BUIY M OCTPOUTH KAHOHHUYE-
CKYIO CUCTEMY KOOPAHMHAT; 5) HalTU paCCTOSIHUE OT TOUKH JI0 MPSIMON U KOOPJMHATHI MPOCKIIUU
TOUYKH Ha IPSIMYIO.



IIpumep BonpocoB 1is codece10BaAHUS

OOBSICHUTP TEOMETPUUECKUH CMBICH JIeTEPMHUHAHTAa MAaTpPHULbl HEBBIPOKICHHOTO JMHEHHOIO
npeoOpa3oBaHus KOOPUHAT.

[lepeuncnuTh OCHOBHBIE CBOWCTBA JETEPMUHAHTOB Ha IpUMEpe MaTpHI] pazMepoM 2x2 u 3x3.
OnucaTth METO/ peIlIeHUs] CUCTEM JIMHEHHBIX ypaBHEHUH Ha ocHOBE Gopmyn Kpamepa.

[TosicHUTH cymHOCTH MeTOAA UCKItoUeHus ['aycca 1 peleHns CUCTEMBI JIMHEMHBIX YpPaBHEHUM.
OOBSCHUTD CBSI3b MEXJy OJIHO3HAYHON pa3pelIMMOCTbIO KBaJPATHON CUCTEMBI JIMHEHHBIX YpaB-
HEHMH M XapaKTepoM JIMHEHHOro NpeoOpa3oBaHHs KOOPAWHAT, 33JaHHOTO COOTBETCTBYIOIICH
MaTpULEH.

[Iepeuncnuts cBOMCTBA MaTPHUL] IOBOPOTA B IBYX U TPEX U3MEPEHUSX.

[IpomuttocTpupoBaTh KOMMYTaTUBHOCTH ITIOBOPOTOB B JIBYX MU3MEPEHUSAX U HEKOMMYTAaTUBHOCTH
B TPEX U3MEPECHUSIX.

OOBSACHUTH TEOMETPUUECKUI CMBICT BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEICHHUS.

YkazaTh crocoObl 3a/1aHUs MJIOCKOCTH B IPOCTPAHCTBE M OOBSICHUTH CBSI3b MEXKIY HUMHU.
[IpennoxxuTh HEe MeHee JBYX Pa3IUYHBIX CIIOCOOOB HAXOXAEHUS KOOPAMHAT NMPOEKLINHU 33JJaHHOM
TOYKH Ha 33JJaHHYIO IIJIOCKOCTb.

[lepeuncautb criocoObl 3aJJaHNUS IPSIMOM B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXKAY HUMHU.
[IpennoxxuTe He MEHee ABYX PA3JIMYHBIX CIIOCOOOB HAaXOXKIEHUS YpPaBHEHHUH OPTOTOHAJIBHOMN
IIPOEKLUHU NIPSMOH, EPECEKAOIIEN 3aJaHHYIO0 IUIOCKOCTbD 110 YIJIOM, OTJIMYHBIM OT IIPSIMOTO.
VYka3zaTh OCHOBHBIE CBOMCTBA (DOKAJIBHBIX TOUEK U AUPEKTPUC HEBBIPOKACHHOW KPUBOM BTOPOTO
HOpsIJKA.

Onucars NpUMEHEHNE WHBAPUAHTOB KPUBOM BTOPOTO NOPSAKA IJIA MOJTYYEHHs] KAHOHUYECKOIO
ypaBHEHUS KPUBOM.

Jl1a KpuBOM BTOPOTO MOPsiAKA MOSICHUTH COAECPKAaHUE NOHATHA KAHOHUYECKOM CUCTEMBI KOOPIU-
HAT U METOJIUKY €€ IIOCTPOCHHUS.

Ilpumep mecmosvix 3a0anuii 014 NPOBEPKU CHOPMUPOBAHHOCMU KOMNEMEHYUI, YKA3AHHDBIX Gbllie

n3:

Ha €CIIn

Bompocsl OTBeTHI
1 Cucrema HEOJHOPOAHBIX TMHEHHBIX | A) paHT OCHOBHOW MaTPHIIBI HAa €IMHHUITY MEHBIIIEC PaHTa PACIINPEHHON
anreOpanyecKuX ypaBHEHHH COBMECT- | MaTpHLa

B) panry 0cCHOBHO# 1 pacIMpeHHONW MaTPHIIEI PaBHEI
B) pasnr ocHOBHOW MaTpuIlpl OOJIbBIIE paHra pacInpPEHHOH MaTpuIa

2 Martpuia TuHeHoro onepaTopa
MIPUBOJIUTCS K AUArOHAILHOMY BUJY
eciu

A) KOpHSIMH XapaKTePUCTHYECKOTO YPaBHEHHUS SIBIISIOTCS pa3InIHbIC
BEIIIECTBEHHbIE YHCIIa

B) xopHIMH XapaKTepHUCTUYECKOTO YPaBHEHHS ABJISIOTCS pa3InYHbIC
panuoHaJIbHbIE YHCTIA.

B) xopHIMH XapaKTepHUCTUIECKOTO YPaBHEHHUS SBILIIOTCS KaK BeIlle-
CTBEHHBIE TaK U KOMIUIEKCHBIE YHCIa

3 Ecnu cuctema BEKTOPOB SBISIETCS
JIMHEHHO 3aBUCUMOM, TO

A) oMH U3 BEKTOPOB CHCTEMBI OyIeT THHEHHOW KOMOWHAIIAEH OCTalIb-
HBIX BEKTOPOB CUCTEMBI

b) HyneBas nuHeliHas KOMOWHaNUS OyAeT TPUBUAIBLHOM

B) 1t000# BEKTOP CUCTEMBI OYIeT JIMHEHHONH KOMOMHAIMEH OCTAIbHBIX
BEKTOPOB CHCTEMBI

4 OgHOpoAHAs CHCTEMa JTMHEHHBIX
anreOpanyecknux ypaBHEeHUH UMeeT
HEHYJIEBOE PELICHHE CCITH

A) ompenenuTeNs OCHOBHON MATPHIIBI PAaBEH HYJIIIO

b) paHr 0CHOBHOI MaTpHIIBI MEHBIIIE YHCIIA HEU3BECTHBIX B CHCTEME
YpaBHEHUH

B) paHr ocHOBHOI MaTpHIIbl paBeH YUCITy YPaBHEHHUI B CHCTEME ypaB-
HEeHUH




Pa3zpadorumnk:

A
/ / IOIIEHT Kadeapbl TEOPETUUECKON (HDHU3UKH B.A. Kaprakos

ITporpamMMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu ®I'OC BO no HanpaBieHHIo 1oJ-
rotoBku 11.03.04 DnekTpoHUKa U HAHORJIEKTPOHHKA.

[Iporpamma paccmoTpeHa Ha 3acenanuu_Kadeapbl TEOPETHIESCKOM PU3UKN

«12» mapra 2026 .

ITporokon Ne7  3aB. kadeapoii v C.B. JIoBioB

V7,
UV &

Hacrosimmass mporpamMma He MoO:KeT ObITH BOCHpPOU3BedeHA HU B Kakoii d¢opme 0e3

NpeIBapUTEIbHOI0 NMCHbMEHHOI0 pa3pellieHus: Kageapsl pa3padoTyuKa.



