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1. MecTO IMCHMIJIMHBI B CTPYKTYPe 00pa30BaTeIbHOI POrpaMMbl

JucuumimHa «Anredpa W aHAIUTUYECKass TEOMETpPUSA» SBISIETCS JTUCHUIUIMHON MOy
«Marematuka» ©6a3oBoii wactu OIIOIl mno wHampaBneHuto mnoaroroBku OakamaspoB 02.03.01
«MaTtemMaTKa M KOMIBIOTEPHbIE HAyKW», HANpaBIeHHOCTh: <«MaTeMaTuuyeckoe U KOMIIbIOTEpHOE
MOJICIIUPOBAHUE.

PabGouass mporpamMma cocTaBlieHa B COOTBETCTBHUM C TpeboBaHusmMu  DenepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BHICHIETO 0Opa30BaHHUs MO HAINPABICHHUIO MOATOTOBKU
0akanaBpoB 02.03.01Maremarnka U KOMITbIOTEPHBIC HAYKH, YTBEPKICHHOTO MPUKa30M MUHHUCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @eneparuu ot «7»asrycra 2014r. Ne 949. fIsisiercss HeOTheMIIEMO
94acThI0 OCHOBHOM 00pa3oBarebHOi nmpodeccronansHoi mporpamMmel (OITOTT).

Ileabi0o ocBOeHMs AMCUMILIMHBI SBIsETCS oOecledeHue IMOArOTOBKM OakanaBpa B 001acTH
anreOpbl U aHATUTUYECKON reoMeTpuH, (POPMUPOBAHHME 3HAHHHA TEOPETUUYECKUX OCHOB TUCHMIUIMHBI U
BbIpa0OTKa MPAKTHUECKUX HABBIKOB IPUMEHEHUS 3TUX 3HAHUM.

3amaun:
- U3YyYCHHUE OCHOBHBIX IMOHSITHH, METOJOB M AJITOPUTMOB ajireOpbl W aHATUTHYCCKOW TEOMETPHUH, UX

Pa3JIMYHBIX TPUIIOKEHUN

COOTBCTCTBYIOIIHUX MATCMATHYCCKUX MCTOIOB

2. IlepeyeHb pe3yJIbTATOB 00yYeHHUS

dbopMupOBaHHE HABBHIKOB peIlIeHUs MNpoQeccHOHAIbHO-OPUEHTUPOBAHHBIX

3aJjad Ha OCHOBC

[Ipornecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (POPMUPOBAHUE STIEMEHTOB CIIEAYIOLINX
KOMIIETEHIMI Ha 0a30BOM ypOBHE.

[Tnanupyemble pe3ynbTaThl 00y4eHUs 10 AUCIUILTHHE:

Ne dopmmpyemere Kon 3HaTL YMeThb Bnaners
KOMIIETEHIIUU

1 | roroBHOCTH Hcmonb3oBaTh | OIIK- | moHsATHS, CBOHCTBA, WCTIOJIb30BATh HaBBIKAMH PEIICHUS
¢byHnameHTanpHbIe 3HAHUS | 1 MIPHUJIO’KEHUS] OCHOBHBIX | aJTOpPUTMHYECKHE TUTIOBBIX 327124
B obnacTu anredpanvecKux MIPUEMBI PEIICHUS anreOpsr;
MaTEeMaTHYECKOTO CTPYKTYP; CTaHJIAPTHBIX 3aJ1a4; | MAaTEMaTHYECKUM
aHalM3a, KOMILIEKCHOTO U anreOpsl MHOTOUYICHOB, | HCIOJB30BATh anmapaTom
(hYHKITMOHATBHOTO 0a30BbIC TIOHATHS U MTOHSTUSL U METOJIBI AHATUTUIECKON
aHanm3a, anreOpsl, OCHOBHBIC TEXHUYECKHUE | TUHECHHOUN anreOphl B | TE€OMETPHH,
AHAJIMTHIECKOM MIPUEMbI MaTPHUIHOU IPYTUX pa3aenax AHATUTUYECKUMU
TeOMETpPHH, anredpel, TEOPUH MaTEeMAaTHKH; MeTOoaaMHI
g hepeHInaTbHON JUHEHHBIX IPOCTPAHCTB | PEIIaTh 3a7a9n UCCJIC/IOBAHUS
T€OMETPHUHU U TOTIOJIOTHH, Y UX 0TOOpakKeHNUH, BBIYHCIUTENHHOTO U | TE€OMETPHUECKUX
i pepeHImaTbHBIX TEOPHH OMIMHEHHBIX B | TEOPETUIECKOTO 00BEKTOB
YpaBHEHUH, TUCKPETHOM KBaJIpaTHYHBIX (POpM; xapaktepa B 00JacTu
MaTEeMaTHKU H OCHOBHBIC TTOHSATHUS TeOMETPUHU
MaTeMaTUYECKOU JIOTUKH, AHAIUTUYECKOMN JIBYXMEpPHOTO U
TEOPUHU BEPOSTHOCTEH, TEOMETPHH, TPEXMEPHOTO
MaTeMaTHYECKOM oTpeICIICHUS 1 EBKITU/IOBA
CTaTUCTUKHU M CIIyYaiHBIX CBOIiCTBa (adduunOIO)
MPOIIECCOB, YHCICHHBIX MaTeMaTHYECKUX MPOCTPaHCTBA
METOJOB, TEOPETUUECKOI 00BEKTOB B 3TOM
MEXaHUKH B OymyIeit obmacT, BO3MOXKHBIC
pohecCHOHAIBHOM chepsl UX TPUITIOKCHHUHA
JESATSILHOCTH

2 | cmocoOHOCTD [IK-2 | TeopeTnueckue (hopmanmu3oBath B HaBBIKAMH
MaTeMaTHYECKH TIOJIO’KEHUS 1 METOJIBI | TEPMHHAX WCTIOJTB30BAHUS




KOPPCKTHO CTABUTH JIMHEHHOH anre6pm n JUCHUIIIWMHBI 3aJa4u METOAOB aﬂre6pH
€CTCCTBCHHOHAYYHBIC aHAJIMTAYCCKOM AHAJTUTUYCCKOT'O IJ11 pEIICHUA
3a/1a4¥, 3HaHHUE TeOMETpPUH, XapakTepa OCHOBHBIX 3a/1a4,
IIOCTAaHOBOK KJIACCHYCCKHUX HCIIOJIB3YCMBIC ITPpU BO3HUKAIOIUX ITPU
3aJa4 MaTCMaTHKH PEHICHUN KOHKPETHBIX IIOCTPOCHHUHU U
IMIPUKIIAJIHBIX 3aaa4 HCIIOJIB30BaHNU
MAaTEMATUYCCKUX
Moeen
3 | cmocobHOCTH ctporo | [IK-3 | dpopmymnupoBku JIOKa3bIBaTh HaBBIKAMH
OOKa3bIBaThb YTBCPKIACHHE, OCHOBHBIX YTBCPXKIACHUA HCIIOJIB30BaHUA
chopMyITUPOBaThH YTBEPKICHUN JIUHEHHOH anreOphl U | METO/IOB
pe3yJibTar, YBUJIETh TUHEHHOW anreOpsI 1 AHAITUTUYECKOUN JloKa3aTesIbCTBa
CIICICTBUSI  TTOJYYEHHOTO AHAIUTUYECKOHN T€OMETPUHN YTBEPKJICHUM
pe3yibTaTta TCOMCTpHUU JIMHEHHOH anre6pm
U aHAJTUTHYECKOU
T€OMETPUH
3. Coaep:xkanue pa3iejioB IMCHHIIHHbI
Ne HaszBanue u congepxanue pasiesion
1 Mampuuybt u onpedeanumenu. Matpuiipl, oneparu CI0KEHUs MAaTPUL], YMHOKEHUS MaTPHUIIbI
Ha YUCJIO M YMHOXEHHUS MAaTpHl], UX CBOMCTBa. biiouHble MaTpuilbl, onepauuyd Haja OJIOYHBIMU
MaTpUIaMHU.

[lepecranoBkM, omepanys yMHOXXEHHS IE€PECTAHOBOK, €€ CBOMCTBA. 3HAK IE€PECTaHOBKHU
(enmHMuHOM, 0OpaTHOM 1 Tpou3BeeHus ). TpaHCTIO3UIHS KaK HEUETHAS IEPECTaHOBKA, Pa3JIoKEHHE
MIEPECTAaHOBKH B MPOU3BEICHHUE TPAHCIIO3HUIIMM.

Onpenenenne omnpenenutess wMaTpuilbl. OnpenenuTend MaTpull CHEUAILHOTO BHJA.
TpaHcmoHMpOBaHWE  MaTpHll, ONPEACIUTENIb TPAHCIOHUPOBAHHOM  MaTpuibl. (CBoOMCTBa
onpeaenuTens. MUHOPHI U anredpandecKue JOMOIHEHUs. TeopeMbl 0 Pa3oKEHUU OMPECITUTENS
[0 «CBOCH» M «JayxXoii» cTpoke. Teopema Jlammaca o pasmokeHHH onpeaenutens mo K ctpokam.
Onpenenurens CyMMBbI U IPOU3BEICHUS MATPHUII.

O6parnas matpuna. Kputepumii cymectBoBaHus 0o0paTHOW Matrpuiel. CBoicTBa 00paTHOM
MaTpULbI.

Panr matpuiiel. Teopema 0 6a3uCHOM MUHODE.

2 Juneitnvie npocmpancmea. JIMHEHOE MPOCTPAHCTBO U €ro CBOMCTBA. lIpumepsl JIMHEWHBIX
IIPOCTPAHCTB, N—-MEPHOE KOOPJANHATHOE IPOCTPAHCTBO.

JInHEHO 3aBUCUMBIE U HE3aBUCHUMBIE BEKTOPA, UX CBOMCTBA. ba3nuc u pasMepHOCTh JIMHEHHOIO
npoctpaHcTBa. Onepanuy HaJl BEKTOPAaMH, 3a/IaHHBIMUA CBOMMH KOOPJAUHATAMM.

N3omopdu3m TUHEHHBIX TPOCTPAHCTB.

[ToampocTpaHCTBO JTHWHEWHOTO MpOCTpaHcTBa. JIuHelHas 000J0YKa BEKTOPOB Kak IMpUMEP
NOAMPOCTPAHCTBA. Pa3MepHOCTh, MNOANPOCTpaHCTBA. TeopemMa O BO3MOXHOCTH JOMOJHEHUS
CUCTEMbl HE3aBHUCHUMBIX BEKTOPOB 10 0a3uca JMHEMHOro MpocTpaHCTBa. Teopema 0 pa3MepHOCTH
JUHEWHOW 000JOYKH BEKTOPOB. PaBeHCTBO paHra MaTpuilbl YUCIY JIMHEHHO HE3aBUCHUMBIX CTPOK
(cTOI01I0B) MATPHIIBI.

3ameHa OaszWca B JIMHEHWHOM MPOCTPAHCTBE. HEBBIPOKACHHOCTh MATPHUIIBI TEPEXO0/a.
[TpeobpazoBanre KOOPAMHAT BEKTOPA MPH MEPEXoe K Ipyromy Oasucy.

3 Cucmembl unennplx ypaenenuil. DIEMEHTapHbIE NpeoOpa3oBaHUs MaTpuIlbl. Teopema o

HEU3MEHHOCTH paHTa MaTpULIbI MPH 3JIEMEHTAPHBIX IPEOOpPa3OBaAHUSX.

CryneHuarass maTpuua, NPUBEACHME MAaTPHULIBI K CTyIIEHYaTOMY BHAY. PaHr cryneH4aroit
MaTpHULBI.

MarpuyuHasi 3amuch CHCTEMBl JHMHEWHBIX alreOpanyuecKux ypaBHEHUH. MaTpUUHBIA MeTox
pellIeHHs] CUCTEM JIMHEWHBIX ypaBHeHMH. Teopema Kpamepa. ®@opmyna Kpamepa mnoctpoenus
pELICHUS CUCTEMBI JINHEWHBIX YPABHEHUI.

VYCIIoBHSI COBMECTHOCTH CHCTEMBI IMHEHHBIX ypaBHeHHH (Teopema Kponekepa-Karmemn).

Meron ['aycca pemenus CUCTEMBI JTMHEWHBIX YPABHEHUM.




Hcnonp3oBanne Metoja ["aycca a1 mocTpoeHUst 0OpaTHOM MaTPHIIHI.
@yHIaMEHTalIbHAs CUCTEMA PELIEHUI CUCTEMBI JIMHEUHBIX OAHOPOIHBIX ypaBHeHUM. CBOMCTBA
pPELICHHI CUCTEM JIMHEHHBIX OJTHOPOJAHBIX U HEOJHOPOJIHBIX YPABHEHUH.

TI'eomempuueckue eekmopewl. 1loHsTHE HANPABIEHHOIO OTPE3Ka U T'€OMETPUUYECKOTO BEKTOpPA
(cBoGomHOrO BekTOpa). JIMHEHHbBIE omepalu Hajl BekTOopamu. KoluiMHeapHbIE, KOMILIaHapHBIE
BEKTOpa.

JIuHeitHO 3aBUCHUMBIE U JIMHEWHO HE3aBUCHUMbBIE CUCTEMbI BEKTOPOB. ba3uchl reoMeTpruiecKkux
BEKTOPOB Ha MPSAMOii, MIIOCKOCTH U B IPOCTPAHCTBE.

[Ipoekius BekTOpa Ha OCh, €€ CBOMCTBA. CKAISIPHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOWCTBA,
BBIPAKEHHE CKAJSIPHOTO TPOU3BEACHHUS BEKTOPOB Uepe3 KOOPJIMWHATHI COMHOXKHUTENEH B
OPTOHOPMHPOBAHHOM Oazuce.

BekropHoe M cMmeniaHHOE MPOU3BEACHHS BEKTOPOB, UX CBOMCTBA, BBIPAKEHHUE BEKTOPHOIO U
CMEIIAaHHOTO TPOU3BEIACHUS Yepe3 KOOPAMHATHl COMHOXKHTENEH B  IMPOU3BOJBHOM U
OpPTOHOPMHPOBAHHOM Oa3ucax. J[BOWHOE BEKTOPHOE MPOU3BEICHNE BEKTOPOB.

Ilpamvie nunuu u naockocmu. AppuHHBIE CUCTEMBI KOOPAUHAT Ha NPSIMOM, MJIOCKOCTH, B
npoctpanctse. [IpsamoyronbHas cuctema koopauHar. [lonspHele, numuHApUYecKre U cheprueckue
KOOpAMHATHI. 3a7a4a O JCJIEHUN OTPE3Ka B JaHHOM OTHOILICHHH.

CriocoObl 3a/1aHUsl KPUBBIX M TIOBEPXHOCTEH ypaBHEHHMSIMM. SIBHbIE M IapaMeTpUYEeCKHe
ypaBHeHMs. AnreOpandeckie KpUBbIe U TOBEPXHOCTH.

IIpssMass nuHHA HA IUIOCKOCTU. PasimnuHble BUABI ypaBHEHUM IPSIMOM Ha IUIOCKOCTH B
IIPOU3BOJIBHON JIEKAPTOBOM CUCTEME KOOPAMHAT. BEKTOPHOE IMAPAMETPUUYECKOE YPAaBHEHHUE MPAMOH,
KOOpJMHATHOE TIapaMeTPUYECKOe YpaBHEHHE, KAHOHMYECKOE YypaBHEHME, OOIee YypaBHEHHE
npsMOM  Kak anreOpanveckodl JIMHUM TIEPBOTO TIOPSAJKA, YpaBHEHHUE TMPSIMOW C YIJIOBBIM
ko3 duurentom. B3anMHoe pacmonokeHue ABYX HPSMBIX, YrOoJl MEXIy NPSMBIMU. YpaBHEHHUE
NpsMOM B MNPSAMOYTOJILHOW JEKAPTOBOM CUCTEME KOOpAMHAT. BEeKTop HOpManuM U HOpMaibHOE
YpaBHEHHE NPSIMOM, BEIUMCIIEHUE PACCTOSIHUS OT TOYKHU J0 NPSIMOM Ha IJIOCKOCTH.

[Inockocte B mpocTpaHcTBe. PasznuuHble BUABI ypaBHEHUS IUIOCKOCTH B IIPOM3BOJIBHOM
JIEKApTOBOM  CHCTEME KOOpPAWHAT. BEKTOPHOE IapaMETPUYECKOE YPaBHEHHE IIJIOCKOCTH,
KOOpJAMHATHOE IIapaMETPUYECKOE YPaBHEHUE, YPABHCHHME IUIOCKOCTH, NPOXOISAIIECH dYepe3 TpHU
TOYKH, OOlIee ypaBHEHHME IUIOCKOCTH Kak anreOpanyeckoid IOBEPXHOCTH IEPBOTO TMOPSIKA.
B3anmHOe pacnonoxeHue IByX IJIOCKOCTEH, YroJl MEXKIY IJIOCKOCTSAMHU. Y PAaBHEHHE IIJIOCKOCTH B
IIPSIMOYT'OJIBHOW JI€KAPTOBOM CUCTEME KOOpPAMHAT. BEKTOp HOpMaM M HOPMAJIbHOE YpAaBHEHUE
IUIOCKOCTH, BBIYMCIEHUE PACCTOSHUA OT TOYKH JI0 INIOCKOCTH.

IIpssmas nuHMS B mpocTpaHCTBe. PasnuuHble BUABI YpaBHEHHHM INPAMONM B IIPOCTPAHCTBE!
BEKTOPHOE IapaMETPUYECKOE ypaBHEHHWE IPSMOM, KOOPAMHATHOE IapaMETPUYECKOE ypaBHEHHE,
KaHOHWYECKOEe ypaBHEHHUE, o0liee ypaBHEHHE MPSIMOM Kak JIMHUM MEePECeYeHus JABYX IUIOCKOCTEH.
B3anmHOe pacnionoxeHne IByX NpsMbIX B IPOCTPAHCTBE, MIPSIMON U IUNIOCKOCTH B TPOCTPAHCTBE.

PemieHne HEKOTOpPBIX KIACCHYECKMX 3aJad O MpsAMOM M IUIOCKOCTH B IIPOCTPAHCTBE
(paccTostHEE OT TOYKH 110 NPSIMOW B IMPOCTPAHCTBE, YpaBHEHHE IEPIEHIUKYISpa K IPSIMOH,
IIPOXOJAILEr0 4Yepe3 3aJaHHYI0 OT TOYKY, PAaCCTOSHUE MEXAY CKPELUIUBAIOIIMMUCS MPSIMBIMH,
HEePICHIUKYISIP K IBYM CKPEIIMBAOLIMMCS TIPSIMBIM H T.11.).

Jlunuu u nosepxnocmu émopozo nopaoka. OnupeneneHue KpUBbIX BTOPOro Mopsiika. JIIIUIIC,
runepOoia, napabosua: onpeaeIeHue, BbIBOJ KAHOHUYECKOTO YPABHEHUS, UCCIIEI0BaHUE (DOPMBI.

OKCLUEHTPUCUTET W AMPEKTpuca >JumMIca, napabonsl u runepbonsl. [lonspHble ypaBHEHUs
AJUTHATICA, TUTIEPOOJIBI U TTapabOoJIbI.

HccnenoBanue ob1ero ypaBHeHHs BTOporo nopsijaka. [IpuBenenne KpuBoil BTOpOro mnopsijaka K
KaHOHUYECKOMY BHUY, JI€BATh KAHOHUYECKUX BUJOB YPABHCHHH.

[ToBepxHOCTH BTOPOro mMopsiaKa (3JUIMICOHIBI, TUIEPOOIOUABI, MapaboIouabl, KOHHYECKHUE
HIOBEPXHOCTH, LWIMHAPHYCCKUE MOBEPXHOCTH), MX KIacCHU(UKaIMs, KaHOHHYCCKUE ypaBHEHUS,
UCCJIEI0BAHUE METOJIOM CECUECHMM.

[TpuBeneHne ypaBHEHUS TIOBEPXHOCTH BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHIY, CEMHAILATh
KaHOHMYECKHUX BUJIOB YPABHEHHUH TOBEPXHOCTENH BTOPOro MOPSAKA.

Komnnekcnote uucna. Kommekcupie uncna (omnpeneneHue, airedpandeckas GopMa 3amucu),
r€OMETPUUYECKasi MHTEPIPETaIMsl KOMIUIEKCHOro yucia. Onepanuu HaJl KOMIUIEKCHBIMH YHCIIAMH,
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uX cBoMcTBa. KOMIUIEKCHO CONPSKEHHBIE YUCIIA U KX CBOMCTBA.

Tpuronomerpudeckas M IoKa3zaTenbHas (OPMBI 3alUCH KOMILIEKCHBIX uucen. Omnepauuu
YMHOXXEHUS U JEJCHHUS KOMIUICKCHBIX YHMCENT B TPUTOHOMETPUYECKOH M MOKa3aTelbHOM (hopMmax.
®opmyna Myaspa. KopHu N-0il ctenenn u3 koMIuieKcHoro uncia. CBoiicTBa KOpHEN N-0ii cTeleHn
U3 €JVHHILIBL.

OcHnognvle  ancebpauueckue  cmpykmypsl. AnreOpandeckue  Olepaluy, CBOHCTBa
KOMMYTaTUBHOCTH M accouuatuBHOCTU. [loHsTne momyrpynnel. HeldTpaabHbI 1 CUMMETPUYHBIN
3JIEMEHTHI, rpynna. IIpumeps! nosyrpymnmn u rpymi.

Kosb110 1 noste, ux cBoiictsa. [TpuMeps! Konen v nosueu.

Konbyo mnozounenoe u none payuonanvuvlx opoodeit. llonsTue MHOrowieHa HaJ MOJIEM.
MHO0XeCTBO MHOTOUYJIEHOB KaK KOMMYTaTHMBHOE KOJIBIIO HaJ IMOJIEM C elIWHUIEeH U 0e3 nenuresneit
HyJsg. CTeneHb MHOTOWIECHA, CTENEHb MPOU3BEICHHSI MHOTOUJICHOB.

TeopeMa O [ele€HWH MHOTOYJIEHOB € OCTaTkoM. JlenmuMocTe MHOroudieHoB. (CBoiicTBa
nenuMocth. Jlenurenn MHorowiaeHoB. HamOonbminii oOIIMIA JEIUTENbh, €r0 €AUHCTBEHHOCTD.
Ausrroput™m EBKJIMIa MOCTpPOCHUST HAUOOJBINET0 OOIIETro AEIUTENs (A1 MHOTOWICHOB M IEIBIX
yucen). Teopema O Pa3JIOKEHUH HAUOOJIBIIET0 OO0IIero aenutess (Iisi MHOTOWICHOB W IIEJIBIX
yrcen). B3aumHo npocteie MHOTOWIEHBI. CBOMCTBA B3AUMHO IPOCTHIX MHOTOYJICHOB.

Kopens mHorowiena. Teopema be3y u cnencreue u3 Heé. Cxema ['opHepa. KpatHocTh KOpHS.
Brinenenne JnMHEWHBIX MHOXKHUTENEH B MHOrowieHe. CBsA3b MPOW3BOJHONM MHOTOWIEHa C
KpaTHOCThIO KOpHs. OCHOBHas Teopema anreOpbl W CIeACTBUS W3 He€ (pa3loKUMOCTh Ha
MHOYKUTEITH, €IMHCTBEHHOCTh PA3JI0KEHHsI U YUCI0 KOPHEH MHOTOUJICHA).

Hutepnionsnuonnsiii MHOrowieH Jlarpanska. @opmyisl Buera.

MHorowieH ¢ JeHcTBUTENbHBIMU Kod(dunreHntamu. CBOWCTBA KOMIUIEKCHBIX KOpHEH
MHOTOYJICHA C ICHCTBUTEIBHBIMHU KO UIICHTAMH.

HenpuBogumeie MHorowiensl. Teopema O pa3jloXeHHMM MHOIOWIEHA Ha HENPUBOIUMBIE
MHOXHUTEIH HAJl OJISIMU KOMITJIEKCHBIX M IEUCTBUTEIIbHBIX YHCEI.

[Tonsitue panmoHanpHOU npobu. [lone pamwoHanbHBIX ApoOei. [IpaBuinbHBIE W TpOCTEHIITHE
paroHanbpHBIe ApoOu. Teopema O TPEACTaBICHUH paIOHATBHOW ApOOM B BHIE CYMMBI
MHOT'OUJICHA M MIPOCTEHIIINX IPOOEH.
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Jluneitnovie, oununeiinvie u Keaopamuunvie @ynkyuu. Jluaelinpie QyHKIIUN Ha JTUHEHHOM
IPOCTPAHCTBE. OIpEeesieHUe, 3aJaHhe B HEKOTOpOM (QHKcHpoBaHHOM Oasuce. IIpeobGpazoBanue
KO3 () PUITMEHTOB TMHEHHOU PYHKITUN TIPH TIEPEX0/Ie K IPyromy 0a3ucy.

bununelinple QyHKIMU Ha JTUHEHHBIX MPOCTPAHCTBAX: OINpE/EICHUE, MaTpulla OMIMHEHHOU
dbyHKIIMH, ee TpeoOpa3oBaHKE MPHU MEPEX0JIe OT OJHOTO Oazuca K APyroMy.

Cummerpuunas oununeiinas Gynkus. Ksagparuunas ¢popma. Teopema o moisipuszanuu.

Mertonpl Jlarpanxa u SIkoOu mpuBeeHUs KBaAPAaTUIHON (POPMBI K KAHOHHYECKOMY BHITY.

3aKOH WHEPIHH KBaJAPATUIHBIX (HOPM.

Nunexkcel kBaapatuuHoit ¢opmbel. Krnaccudukamus kBagpatuunbix  (opm. Kpurepwuit
CusbBecTpa 3HaKOOIPEIeIIEHHOCTH KBAAPATUYHON (OPMBI.
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Jluneiinvle npeodpazoeanusa eekmopHvix npocmpancme. JluHelHble mnpeoOpa3zoBaHUs
BEKTOPHBIX TPOCTPAHCTB. ONpEICIICHWe, MaTpuila JuHEHHOro mpeoOpa3oBaHUs, B3aUMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKY JTMHEHHBIMU IPE0Opa30BaHUSIMU IPOCTPAHCTBA U KBAIPATHBIMU
MaTpuiiamMu topsinka N. [IpeoOpazoBanre MaTpUIlbl TUHEHHOTO MPeoOpa30BaHUs MIPH MEPEXOAe OT
onHOTrO 0a3uca K Ipyromy. HBapuaHThI TMHEHHOTO peoOpa3oBaHusl.

CrnoxxeHue W YMHOXCHHE JIMHEWHBIX MPeoO0pa30BaHUl, COOTBETCTBYIOIIHE OMNEPAIUUA HaJ
Matpuniamu. Komeiio samoMopdusmMoB. JInHEHHOE MPOCTPaHCTBO JTUHEHHBIX MPeoOpa3oBaHUM, €ro
Pa3MepHOCTb.

O6parHoe mpeoOpazoBanue. SAapo W oOpa3 auHEHHOTO Mpeodpa3oBaHuUs. Teopema O CymMme
pasMepHocTel sapa 1 00pa3a TUHEHHOTo MPeoOpa3OBaHMUS.

NHBapuaHTHBIE TNOANPOCTPAHCTBA JIMHEWHOro omeparopa. CymMmMa H  TIepeceyeHue
MOJAMPOCTPAHCTB, TMpsiMas CyMMma MoAmpocTpaHcTB. CymMma © mepeceyeHHe WHBAPUAHTHBIX
noanpoctpancTB. CoOCTBEHHBIE BEKTOpa M COOCTBEHHbIE 3HAUYECHMS JIMHEHHOrO oIeparopa, HUxX
HAXO0XJICHHE, XapaKTepucTudeckuii MHOrowieH. CBOHCTBA COOCTBEHHBIX 3HAYCHU U COOCTBEHHBIX.
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JlnaroHanuzanusi MaTpHIIbl JIMHEHHOTO orneparopa B 6a3zuce COOCTBEHHBIX BEKTOPOB.
[IpucoenHeHHBIE BEKTOPHI JHMHEWHOrO TpeoOpa3oBaHUsl, KOPHEBOE IMOANPOCTPAHCTBO.
Teopema XKopnaHa.
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Ee¢xnuooevt npocmpancmea. EBKINA0BO IPOCTPAHCTBO, €r0 CBOMCTBA.
HopmupoBaHHbIE TPOCTPAHCTBA, HOPMa B €BKJIMIOBOM IIPOCTPAHCTBE.

OpToroHaNbHBIC U OPTOHOPMHPOBAHHBIC CUCTEMbI BEKTOPOB, HX CBOWCTBA (OPTOrOHAIBHOCTH
HYJIEBOTO 3jeMeHTa, TeopeMa [Iudaropa, muHeiHas He3aBHCHUMOCTD). AnroputM I'pamma-IlImuara
OpPTOTrOHANIU3AIIMU CUCTEMbI BEKTOPOB.

Brrunciienne ckajasipHOro MPOM3BEACHUS BEKTOPOB B KoopauHaTax. Marpuna ['pamma, ee
CBOICTBA.

OpTOroHaJIbHOE AOMOJHEHHUE K JUHEMHOMY MOJNPOCTPAHCTBY, €TI0 CBOMCTRBA.
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Jluneiinvle npeoopazosanus eekaud06vix npocmpancme. JluneliHoe mpeoOpa3zoBaHUeE,
CONpSDKEHHOE  JaHHOMY, MaTpulla CONpshKeHHoro mpeoOpa3zoBaHus. (CaMocCOIpsKEeHHOE
npeoOpazoBanus. J(MaroHanw3amusi MaTPUIBl CaMOCOMPSHKEHHOTO omeparopa. JluaroHammsarus
CUMMETPUYECKON MaTPHIIbl OPTOTOHALHBIMU MTPE0OPa30BAHUIMU.

OproroHanbHble TNpeoOpa3oBaHMs. OmpeseneHue, CBoWcTBa. OpTOroHaIbHBIE MAaTPUIIBL.
OproronanbHble peoOpa3zoBaHusl B OJHO- U JBYXMEPHBIX MOANpOCTpaHcTBax. KaHoHM4eckuil Buj
MaTpPHUIIBI OPTOTOHATBHOTO TPE0Opa30BaHusl N-MEPHOTO €BKIIMI0BA MPOCTPAHCTBA.

Jluneiinoe npeoOpa3zoBaHue, MPUCOSAUHEHHOE K OunmnHerHoN QyHKImu. OpTOHOPMUPOBAHHBIN
0a3uc, B KOTOPOM KBajpaTuyHasi GopMa UMEeT TUaroHaIbHBIN BUJIL.
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Oobwan meopusa NuHUIL U nosepxXHocmell emopozo nopaoka. AdduHHBIE TpeoOpa3zoBaHus, €ToO
KOOpAWHaTHas Gpopma.

3akoH MpeoOpa3oBaHMs THIEPIOBEPXHOCTEH BTOPOro TOpsAJKAa B BEMIECTBEHHOM adpuHHOM
npocTpaHcTBe. THBapHaHTHI THTIEPIIOBEPXHOCTEH BTOPOTO TOPSIKA.

Hcnonp30BaHne MHBApUAHTOB THUIIEPIIOBEPXHOCTEM BTOPOro MOpsAAKa A KiacCHU(PUKAUU
JUHHUI BTOPOTO MOPSIIKA Ha TNIOCKOCTH U TIOBEPXHOCTEH BTOPOTO MOPSIKA B IPOCTPAHCTBE.

[MonpobHoe conepkaHue AUCHUIUIMHBI, CTPYKTypa Y4E€OHBIX 3aHATHH, TPYIOEMKOCTh HM3Y4EHUS

IVCUUTUIMHBI, BXOIHBICE M HWCXOMANIME KOMIICTCHIIMH, YPOBEHb OCBOCHHS, OMNPEICISEMBIH STarom
(dbopMUpOBaHHST KOMIETCHIINNA, Y4eOHO-METOAUYECKOe, MHPOPMAIMOHHOE, MaTepUaIbHO-TEXHUYECKOE
obecrieueHre yaeOHOTO MpoIiecca u3JI0KEeHbI B pabodeii mporpaMme TUCIUTIUIHHBI.
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