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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

OIIK-1 Cmocoben npuMmeHsATh (PyHIaMEHTaJIbHBIC 3HAHHS, IOJYYEHHBIE B 00JIACTH
MaTeMaTHYeCKUX W (WIM) €CTECTBEHHBIX HAyK, W HCIIOJIB30BaTh WX B NPOQEecCHOHATHHON
NEeSITETbHOCTH.

OIIK-3 CrocobeH mpuUMEHSATh M MOAM(PUIMPOBATH MaTEMATUYECKHE MOIETH s
peleHus 3a1a4d B 00J1acTH Mpo(hecCUOHAIBHON 1eATEIbHOCTH.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1 JIeMoHCTpUpYeT HaBBIKM pabOTHI ¢ y4yeOHOH JUTEpaTypoil MO OCHOBHBIM
€CTECTBEHHOHAYYHBIM U MAaTEMaTHUECKUM JIUCLUILINHAM.

NOIIK-1.2 JIeMOHCTpUpPYET HaBBIKM BBIIOJHEHUS CTaHAAPTHBIX JEHCTBUM, pELICHUS
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOIIMX 3aKOHOMEpHOCTEH, (popMyIupyemMbIX B
paMkax 0a30BbIX MATEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX TUCIIUILIHH.

NOIIK-1.3 JleMOHCTpHpYET HaBBIKM MHCIOJb30BAHHUSA OCHOBHBIX IOHATHUH, (HAKTOB,
KOHUENIMM, MPUHLIMIIOB MaTeMaTUKH, MH(OOPMATUKU U ECTECTBEHHBIX HAyK Ul pEIleHUus
INPAaKTUYECKUX 3a/1a4, CBA3aHHBIX C MPUKJIAJHOW MaTeMaTUKONH U MH()OPMATUKOM.

NOIIK-1.4 JleMOoHCTpupyeT IOHMMAaHUE W HaBbIKM IPUMEHEHHUS Ha TPAKTUKE
MaTeMaTHYeCKUX MOJEIEH M KOMIIbIOTEPHBIX TE€XHOJIOTHH JJs pelIeHUs MPaKTHUYECKUX 3ajad,
BO3HHUKAIOIINX B MPO(HECCHOHATFHON IEATEIEHOCTH

NOIIK-3.1 JleMOHCTpUpYeT HaBbIKM IPUMEHEHHs COBPEMEHHOI0 MaTeMaTH4eCKOro
anmapara [l IOCTPOEHHUS aJeKBATHBIX MAaTEMAaTUYECKUX MOJEJIECH pealbHbIX IPOLECCOB,
00BEKTOB U CUCTEM B CBOEH IPEIMETHOM 001acTH.

NOIIK-3.2 JlemoHCTpHpYeT yMeHHE coOuparb U 00pabaThIBaTh CTAaTHCTUYECKHE,
DKCIEPUMEHTAJIbHbIE, TEOPETHUUECKUE W T.I. JaHHbIE JUISI TIOCTPOEHUS MaTeMaTHYECKHX
MoJieJIel, pacueTOB U KOHKPETHBIX MPAaKTUYECKUX BBIBOJIOB.

NOIIK-3.3 JleMoHCTpUpYeT CIIOCOOHOCTh KPUTUYECKU TEPEOCMBICINBATh HAKOIUIEHHBIN
OMBIT, MOAU(PUIIUPOBATH TPH HEOOXOAMMOCTH BHJ M XapakTtep pa3pabarbiBaeMoin
MaTEMaTUYECKON MOJEIIN.

NOIIK-3.4 JleMOoHCTpupyeT TOHMMaHUE W YMEHHE NPUMEHATh Ha MpaKTHKE
MaTEMAaTUYECKUE MOJEIM U KOMIIBIOTEPHBIE TEXHOJIOTMH Ul PEIIEHUs Pa3InyHBbIX 33734 B
obsacTu mpoeCcCHOHATIEHON eI TEIHHOCTH.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— IlpuBuTh HaBbIKM pabOTBl ¢ y4eOHOH suTepaTypod IO JMHEWHON anredbpe u
AHAIIMTUYECKON TEOMETPUH,

— OOyuYuTh CTYJIEHTOB OCHOBHBIM IOHATHUSM JIMHEWHOW aireOpbl W aHATUTHYECKOMN
reOMETPUHU, YMEHUIO PELaTh TUIIOBBIE 3a/1a4u,

— OOy4HuTh YMEHHIO TIOJIb30BAaThCA METOJAaMHU JIMHEHHON anreOphl W aHaTUTHYECKOM
TEOMETPUHM TPH PEIICHUH TMPAKTUYECKUX 3a7ad M pa3padOoTKe MaTeMaTHYeCKHX MOoJenei
TEXHUYECKHUX U COLMAIBHO-D)KOHOMUYECKNX CUCTEM.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 0Opa3oBaTeNbHOM IPOrpaMMBL.
JucuuninHa BXOAUT B MOAYJIb «MaTtemaTukay.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTeCTALMH MO AUCHHUIINHE

IlepBb1it cemecTp, 3a4eT
[TepBrIii cemecTp, FK3aMeH
Bropoii cemectp, 3auer
BTopoii cemecTp, 3x3aMeH



5. BxoaHblie TpCﬁOBaHl/lﬂ AJIFA OCBOCHUSA JUCHUIIJIMHBI

Jlnist yCHemHoro OCBOCHUS AUCIUILTUHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAHHBIC B
X0/JIe OCBOEHHS 00pa30BaTEIbHBIX MPOTPaMM MPEAIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 14 3.e., 504 yacoB, U3 KOTOPHIX:
-nekuuu: 124 q.

-IIpaKkTHYeCKue 3aHaTus: 124 u.

O0BeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. MaTpuusl 1 onpegeIuTe

Marpuupl 1 aelctBuss Haj HUMHU. biounsle Martpuubl. OnpeneneHue ONpeneaIuTeNs.
Onpenenurenn II u III mopsiakoB. OCHOBHBIE CBOMCTBa ompenenuTeneld. Anredpandeckue
JOTIOTHEHUSI, MUHOPBI. CBsI3b MUHOPOB ¢ anreOpandeckuMu aonoiHeHusMu. Teopema Jlammaca.
Boruncnenue onpenenureneil. O6patHas MaTpulia U €€ BblUMCIIEHUE. JIMHelHas 3aBUCUMOCTD
BeKTOp-cToNO10B. Panr Marpuipsl. Teopema o 6azucHom MuHope. CriocoObl BRIYUCICHUS PaHTra
MaTpHULIbIL.

Tema 2. CucremMsbl THHEHHBIX yPABHEHUH

OcHoBuble moHsaTusa. Teopema Kponekepa-Kanemmu. ®opmynsr Kpamepa. OOmas
teopusi. Yucno pemennii tnHeHon cucreMbl. Meton 'aycca. CructeMbl OTHOPOJIHBIX TIMHEWHBIX
ypaBHeHUH. DyHIaMEeHTaNIbHAS cucTeMa pereHui. O01ee pereHne HeoJHOPOTHON CUCTEMBI.

Tema 3. BekTopHas anreopa.

CkansipHble ¥ BEKTOpHbIE BeIU4MHBI. JleficTBUs Haj BeKTOopamH. bazuc M KOOpAHWHATHI
BekTOopa. JIuHelHas 3aBUCUMOCTb BEKTOpOB. lIpu3zHaku nuHenHON 3aBucuMocTU. [loHsTHE
BEKTOPHOI'O MpOCTpaHCTBA. PasMepHOCTh M 0a3uc BEKTOPHOro mpocTpaHcTBa. KoopauHaTs
BEKTOpa. Y CJIOBUE KOJJIMHEAPHOCTH BEKTOPOB. AQQGHUHHBIE U 1€KapTOBbl KOOPAMHATHI TOUKU Ha
OpsIMOM, Ha IUIOCKOCTH W B mIpocTpaHcTBe. OpToroHaibHas Mpoekuus BekTopa. CkaispHoe
IIPOU3BEICHUE BEKTOPOB M ero cBoicrBa. OpueHTanuss TpOHKH BEKTOpPOB. BekTtopHOoe
MpOU3BENIEHNE U €T0 cBOMCTBA. CMeIaHHOe MPOU3BEACHUE TPEX BEKTOPOB. J[BOIHOE BEKTOpHOE
npousBeaenue. Ilpocreiimue 3anaun aHanutudeckoil reomerpuu. IIpeoOpazoBanue 6aszuca u
CUCTEMBI KOOPAMHAT.

Tema 4. YpaBHeHust IMHUI ¥ MOBEPXHOCTE

VYpaBHeHHs] JMHMM U TOBepXHOCTeW. AunreOpandeckue JHMHUM U [OBEPXHOCTU
[TapameTpuueckue ypaBHeHus JuHuUi 1 noBepxHocteil. Chepa. Konycel. Liunuuaps.

Tema S. J/InHeiiHbIe 00pa3bl HA IJIOCKOCTH M B IIPOCTPAHCTBE.

VYpaBHeHus npsMbIX U 1uiockoctel. [loBepxHoctu m ymHMM I-ro mopsaka. HemomHbie
YpaBHEHHUS IJIOCKOCTHU M MPSAMOM Ha MIIOCKOCTH. Y paBHEHUS MIOCKOCTU U MPSIMON Ha IJIOCKOCTH
B OTpe3kax. HopmanpHble ypaBHEHHs IUIOCKOCTU U MPsIMOM Ha miiockocTu. [IpuBenenne odmmx
YpaBHEHUH IJIOCKOCTH U MPSMOM Ha MJIOCKOCTH HOpMallbHOMY BHy. PaccTostHue OT TOYKH 10
OpAMOM (TUIOCKOCTH). YCIOBHS OPTOTOHAIBHOCTU M MapauIeIbHOCTH MPAMBIX Ha MJIOCKOCTU U
miockoctei. [lapamerpuyeckne M KaHOHWYECKHE ypaBHEHUs INMPSMOM. YpaBHEHHE MPSAMOW Ha
IUIOCKOCTH € YTJIOBBIM KOA(P(PHUIIMEHTOM. YTOJI MEXIY NPSMBIMU B IPOCTPAHCTBE. YTOJI MEXKIY
npsMON M TUIOCKOCThIO. [lapamerpuueckne ypaBHEHHs IUIOCKOCTH. ITydok M CBsi3ka IpPSIMBIX.
ITyuox mutockoctei. CBsi3ka MI0CKOCTEN.

Tema 6. Jlununm I1 nopsaka.

Onnunc. Kanonuueckoe ypaBHeHue siumrca. ['unepboma. Kanonumdeckoe ypaBHEHHE
runiep6onbl. [lapabona. Kanonwdeckoe ypaBHEHHE NapalOoibl. YpaBHEHUS JIMHHA BTOPOTO



nopsiika B MOJSIpHBIX KoopauHarax. KacarenpHble k nuHusAM II-ro mopsaka. IlpuBenenue
ypaBHeHus auHuM l-ro nopsnka k kanonnyeckomy Buay. MaBapuantel nunun 11-ro nopsaxa.

Tema7. IloBepxnoctu II mopsaka

Onnuncoua. ['mnepOomounsl. [lapabomouapl. Lumuanpsr m koHycel 1I-ro mopsizaka.
[ToBepxHocTu BpauieHus. IIpsmonuHelinble 00pasyrolye OAHOMOJIOCTHOTO runepbonouna u
runepbonmyeckoro napadonouna. Kacarensusie k noBepxuoctsim II-ro mopsaka. KacarenpHas
IJIOCKOCTB.

Tema 8. Auredpanuyeckne CTPyKTypbl

MHuosxecTBa 1 noaMHoxecTtBa. Onepanuu HajJ MHOXKECTBaMHU. bUHapHbIE OTHOLICHMS.
OtHomIeHusT TOpsiiKa W SKBUBaJEHTHOCTH. Otobpakenus. Kommnosunus oToOpaskeHUil.
Anrebpanueckue onepanuu. O6parHas oneparus. ['pynma. Konbio. [Tone. Tlone koMmiekcHbIX
yucen. OcHoBHas Teopema anreOpbl. Komblno MHOrowiaeHoB. JlenuMocTh MHOTOYICHOB.
OcHoBHas Teopema ajaredpsl U CIEACTBUS U3 HEeE.

Tema 9. JInHeiiHble MpoCTPaHCTBA

JIuneiinble npocTpancTBa. OnpeneneHue. basuc npocTpaHcTBa U KOOPAMHATBI BEKTOPA.
PasmepHocTh  nuHeliHOro  mpoctpaHcTBa.  M3oMopdu3M  KOHEUYHOMEPHBIX  JIMHEHHBIX
npoctpaHcTB.  [IpeoOpazoBanue  0a3McOB  HPOCTpaHCTBA M KOOPJIMHAT  BEKTOPOB.
[TognmpocTpancTBa JHMHEWHOrO TpocTpaHcTBa. JluHelHass oOosnouka. 3amaHue JTUHEHHBIX
noanpocrpancts CJIY. IlepeceyeHne m cymMMa JIMHEHHBIX HoAnpocTpaHcTs. [Ipsmas cymma.
PasMepHOCTB CyMMBI 1 TIepeceueH st TMHEHHBIX MMOANPOCTPAHCTB. JIMHEHHBIE MHOTOOOpa3usl.

Tema 10. Di1eMeHTBI AHAJIMTHYECKO TeOMETPHH B N — MEPHOM NPOCTPAHCTBE

Toueuno-sexTopHoe addunHoe mnpocrpancTtBo. CucremMa KOOpAMHAT H  €e
npeoOpa3oBanue. K-mepuble miockoctd. Ilpsmas u oTpe3ok mnpsimMol. [HmepmiockocTb.
Bemykisie MmHOkecTBa. [lomynpoctpancTsa. Beimykisie 0601049k, CUMIUIEKCHI.

Tema 11. EBKIINA0BBI 1 YHUTAPHBIE IPOCTPAHCTBA

EBxnmunoBel mpoctpanctBa. Ompenenenue. HepaBenctBo IlIBapma. Jlniuna (HOpMA)
BekTopa. Paccrosnue. OpTOHOPMUPOBaHHBIN 0a31uC KOHEUHOMEPHOTO €BKJIM/I0BA TPOCTPAHCTBA.
[Tpouenypa oproronanuzanuu ['pama-IlImuara. Oproronansnoe nononxenue. [IpoektupoBanue
BEKTOpa Ha MOANPOCTPAaHCTBO. M30MOpGHU3M €BKIUAOBBIX MPOCTPAHCTB. YHHUTApHBIE
IIPOCTPAHCTBA.

Tema 12. J/IuHeliHbIC ONIEPATOPHI

Jluneiitnple omepatopsl. Ompenenenue. Clo)KEHHE U YMHOXKEHHE Ha  YHCIIO.
[TpousBenenue onepatopoB. Panr u gedexkr nuHeitHoro omneparopa. HeBbIpoXkIeHHBIE
oneparopsl. OOpaTtHbIil onepaTop. MaTtpuiia TuHEHOTO ornepaTopa. [Ipeobpa3zoBanue MaTpUIlbl
JUHEHHOTO oTlepaTopa MpH Mepexoie K HOBOMy 0a3ucy.

Tema 13. Kanonun4yeckue (popMbl MaTpUIIbI JIMHEHHOI0 OllepaTopa

CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUs JHMHEWHOTrOo oneparopa. OnpenaeneHue
U OCHOBHBIE CBOMCTBAa. XapakTEpUCTHUYECKUM MHOroudjgeH oneparopa. Haxoxnenue
COOCTBEHHBIX 3HA4Ye€HUH M BEKTOpoB. Omeparopbl NPOCTONW CTPYKTYphl. VHBapHaHTHBIE
noanpocTpancTBa. MHaynupoBanHbll oneparop. OneparopHslidi MHoOrousneH. Teopema Konm-
['amunbrona. TpeyronpHas ¢opma MaTpuisl omneparopa. HHIBNOTEHTHBIE —ONEpPaTOpBI.
Kanonnueckuii 0a3uc HWIBIIOTEHTHOTO omeparopa. [lpuBemeHne MaTpuIlkl omeparopa K
KaHOHUYECKOH >KOpJaHOBOU (opme.

Tema 14. /IuHelHbIC ONIEPATOPHLI B YHUTAPHOM NPOCTPAHCTBE

JIluneliHble omepaTopsl B YHMTapHOM HpocTpaHcTBe. (CONpSDKEHHBIE ONEPATOpHI.
Hopmanbnsle  omepatopel.  YHuUTapHbId  omeparop.  CaMOCONpsDKEHHBIM — OIepaTop.
[TonoxxurenbHO ompeneneHHbple oneparopsl. [lomsipHoe pasnoxkeHue omneparopa. JInHelHbIE
orepaTopsl B BEIIECTBEHHOM €BKJIWIOBOM IPOCTpaHCTBE. BapualnoHHOE oONucaHue
COOCTBEHHBIX 3HaUEHHI camocompsbkeHHoro oneparopa. Hopma oneparopa.

Temals. JIuneiinble, OWJINHeHHbIE U KBAAPATHYHbIE GOPMBbI

JIuneitnsle Qopmbl. bununeitnsie ¢opmel. Ksagpatuunsie ¢opmbl.  IlpuBenenue
KBaApaTuyHOM (oOpMBI K KaHOHHMYEeCKOMYy Buay. Meton Jlarpamxka. Meton SxoOu. 3akoH



MHEpLUH KBaJpaTU4HbIX (opM. 3HaKOONpeAeIeHHbIe KBaapaTuuHble GpopMbl. Matpura ['pama.
Kputepuii CunpBectpa

Tema 16. buiuHelinble U KBajgpaTu4YHbie ()OPMbI HA YHUTAPHOM MPOCTPAHCTBE.
I'uneprnoBepXHOCTH BTOPOro MOpPsiAKa

bununelinple 1 KBajpaTHuHble (OPMBI Ha €BKJIMIOBOM IpocTpaHcTBe. CBS3b MEXAY
OunuHeHbpIMUA (opMaMK U JTUHEHHBIMH omeparopamu. [IpuBenenue kBajgpaTHUHOW (HOPMBI B
OPTOHOPMHUPOBAaHHOM ©0a3zuce. OAHOBpPEMEHHOE IIPUBEICHHE JBYX KBaJpaTW4HbIX (GOpM K
KaHOHMYECKOMY BHIYy. [ MIEpIOBEPXHOCTHM BTOPOro mopsanaka. IlpuBeneHue ypaBHEHUs
TUIIEPIIOBEPXHOCTH BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHLY.

9. Tekymuii KOHTPOJIb 0 JUCHHUIINHE

Tekymmii KOHTPOJb IO TUCIHMILIMHE MPOBOJUTCS IYTEM KOHTPOJS IMOCENIaeMOCTH,
MMPOBCACHNA KOHTPOJBbHBIX pa60T, TCCTOB I10 JICKHMOHHOMY MaTCpuraly, KOHTPOJISA BBIIIOJHCHUS
JIOMAIIHUX 3allaHuii U (Gukcupyercs B (opMe KOHTPOJIBHOM TOYKM HE MEHEE OJIHOrO pa3a B
ceMecTp.

10. lMops10k NpoBeAeHUs] U KPUTEPUM OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTauu

DK3aMeHBI B IIEPBOM U BTOPOM CEMECTPE MPOBOAMTCS B YCTHOW MIIM MMUCbMEHHOH (opme
no Owneram. DK3aMEHAI[MOHHBIM OHIIET COCTOMT U3 Tpex uyacTei. [IpoaomKuTenbHOCTh
sK3amMmeHa 1,5 gaca.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOIIPOCOB:

MATPMUIIBL, OIIPEJIEJIUTEIN U CUCTEMBI IMHEMHBIX YPABHEHUI

1. Onpenenenrie yMHOXKEHUSI MaTpULbl HA MaTpully. CBONCTBA YMHOXKEHHUS.

2.0npeneneHue onpeaeanuTeIsi MATPUIIBI N-TO MOPSAKA.

3. Onpenenenue uneHa onpeaenutens. OnpeneeHne 3Haka 4ieHa ONpEeAEIUTeNs IIyTeM
IIO/ICYETa UHBEPCHH.

4 Onpenenenue anredpanueckux A0NoJHeHUH. POopMyIIbl pa3IoKEHHs ONPEIETUTENs

10 CTOJIOILY U CTPOKE.

7.1loHsTHE NOMONMHUTENHHBIX MUHOPOB MATpHUIlbl. CBS3bh MUHOPOB C airedpandecKuMu
nononHeHusmu. 8. Teopema Jlarmaca.

9.ITonsatue obpaTHOil MaTpulel. Heo6Xxo1umoe 1 JOCTaTOYHOE yCIIOBHE

cyiecTBoBaHus. PopMyiia BEIUNCIECHHUS.

10. ITonsaTne panra marpuipl. OCHOBHBIE CBOWCTBA.

11. Teopema o 6a3ucHoM MuHOpE. BTOpoe omnpesenenne panra MaTpUIlbl.

12. Boluncnenue paira MaTpUIlbl CBEJICHUEM €€ K KAHOHUYECKOM.

13.IlonsATHE cuCTEeMBl JIMHEWHBIX ypaBHeHMI. MarpuyHas 3anucbk. COBMECTHOCTH H
OIPEIEIIEHHOCTb.

14.YcnoBue coBmectHocTH cuctemsl (Teopema Kponekepa-Kanennm).

15. ®opmynsl Kpamepa. ¥YciaoBue nx npuMeHUMOCTH.

16. Ilouarue 6a3ucHOlM cUCTEMBI. | TaBHBIE 1 CBOOOHBIE HEM3BECTHEIE.

17.Meron I'aycca.

18.01H0pOIHBIE CUCTEMBI. Y CJIOBHE HETPUBHAIBHON COBMECTHOCTH.

19.®@ynnamenTanpHas cucreMa pemieHuit. CBs3b uncia GyHIaMeHTaTbHBIX

pPELIEHHI C pAaHTOM CUCTEMBI.

20.CtpykTypa 00IIero pemeHus: OJHOPOIHON U HEOTHOPOTHON CHCTEM.

BEKTOPHAZ AJITEBPA.

1.0Onpenenenue Bekropa. JyirmHa BekTopa. PaBeHCTBO BEKTOPOB.

2.Cnoxenue BeKTopoB. CBoOMCTBa.

3.YMHOXeHHEe BeKTopa Ha ynciio. CBoiCTBA.

4.IIoHsATHE IMHENHON 3aBUCUMOCTH BEKTOPOB. [Ipn3HaKku TMHENHON 3aBUCUMOCTH.
5.IloHsiTHE BEKTOPHOTO MPOCTPAHCTBA.



6. [lonsiTue pa3sMepHOCTH BEKTOPHOT'O MPOCTPAHCTBA.
6. Onpenenenne 6a3uca u koopauHat Bekropa (V1,V2,V3).
7.YcnoBue KOJTMHEAPHOCTH BEKTOPOB.

8.ApdunHBIE ¥ JEKapTOBBl KOOPAMHATHl TOYEK Ha MPSAMOH, IUIOCKOCTH H B

MIPOCTPAHCTBE.
9.0proroHanpHas nMpoekius Bekropa. CBoiicTBa.
10.CkansipHoe nmpou3BeI€HUE U €ro CBOMCTBA.
11.BekTopHOE IpOM3BEIEHUE U €TI0 CBOMCTBA.
12.CMemianHOe TPOU3BEICHUE U €0 CBOMCTBA.
13.®opmynel mpeoOpa3oBanus 0azuca Ha TUIOCKOCTH U B IPOCTPAHCTBE.

14.®opmynsl Tpeodpa3oBaHUs CUCTEMbI KOOPAMHAT HA IUIOCKOCTH U B IIPOCTPAHCTBE.

AHAJINTUYECKAS TEOMETPUA

. [lonsiTust 06 ypaBHEHUH JTMHUM HA IUIOCKOCTH.

. IloHsATHS 00 ypaBHEHUH IOBEPXHOCTH

. IlonsiTie 00 ypaBHEHUSAX JIMHUU B IPOCTPAHCTBE.

. IlonsTHE anrebpanyeckoi TMHUU U AIreOpandeckoi MOBEPXHOCTH.

. [lapameTpuueckue ypaBHEHUS JTUHUH

. Ilapamerpuueckue ypaBHEHUS TOBEPXHOCTEH.

. OGm1ee ypaBHEHHE MPSIMOM Ha TIOCKOCTH.

. YpaBHEHHE NPSIMOI Ha MJIOCKOCTH B OTPE3Kax.

. HopmasnibHO€E ypaBHEHUE MPAMOI Ha MIJIOCKOCTH.

. Onpenenenue pacCTOsHUS OT TOUKU J0 NPSAMON Ha IIOCKOCTH.

10. O6uiee ypaBHEHUE IIJIOCKOCTH.

11. HopmanibHOE ypaBHEHHE MIJIOCKOCTH.

12. Onpenenenue pacCTOSIHUS OT TOUKH /10 TJIOCKOCTH.

13. ITapameTpuuecknue ypaBHEHUS PIMON.

14. KaHoHMYeCKHE ypaBHEHUS IPIMOM.

15. Kanonnueckoe ypaBHeHue aruinmca. CMbICT IapaMETPOB yPAaBHEHUS.
16. Kanonnueckoe ypaBHeHHe runep0osibl. CMbICI TapaMeTPOB YPABHEHMUSL.
17. Kanonunueckoe ypaBHeHue napadoiibl. CMbICIT TapaMeTpOB YpaBHEHHUS.
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18. Kanonunueckoe ypaBHeHue diuanconsa. CMbIC TapaMeTpoOB YPaBHEHUS.

19. Kanonudeckoe ypaBHEHHE OJHOMOJIOCTHOrO rumepOononaa. CMbICT
ypaBHEHUS.

20. KaHoHuyeckoe ypaBHEHHE JABYIOJOCHOro rumnepoononna. Cmbica
ypaBHEHUS.

21. KaHoHMueckoe ypaBHEHHE DIUTMINTUYECKOro mapabononma. CMbIich
ypaBHEHUS.

22. KaHoHuueckoe ypaBHEHHE rumepoonnyeckoro napadosnouga. CMbica
ypaBHEHUS.

AJITEBPAMYECKUE CTPYKTVYPhI

. Onpenenenue oToOpa>keHUs.

. Onpenenenne anredpandeckon oneparuu.
. Onpenenenne oOpaTHOM OMeEpaIuy.

. Onpenenenue rpymnisl.

. Onpezenenuie KoJblia.

. Onpenenenue nos.

. Onpenenenne N30MOPQHBIX TPYIII.
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JIMHEWHBIE, AO®UHHBIE Y EBKJINJIOBBI IPOCTPAHCTBA
1.0npenenenne TMHEMHOTO MPOCTPAHCTBA.

apaMeTpoB

apaMeTpoB

napaMeTpoB

napameTpoB



2. IloHaTre MTMHEHHON 3aBUCUMOCTH.

3. [lonsTHE pa3MepHOCTH MIPOCTPAHCTBA.

4. [TonsTus 6a3uca MpOCTPAHCTBA U KOOPAMHAT BEKTOPA.

5 IloHsiTHE JIMHENHOTO MOAIPOCTPAHCTBA.

6. [TonsaTre TUHEHHON 00O0JIOYKH.

7. 3aganue JIMHEUHBIX MOAMPOCTPAHCTB CUCTEMAMHU JINHEUHBIX YPABHEHUM.

4. TlloHATus TmepeceyeHUss W CYMMbl JIMHEHHBIX MOJMPOCTPAHCTB. TeopeMbl O
Pa3MEpPHOCTH NIEPECEUCHUSI U CYMMBI.

5. Onpenenenre TOYEUHO-BEKTOPHOTO apUHHOTO MPOCTPAHCTBO.

6. CucreMa KOOpAMHAT B IPOCTPAHCTBE.

7. I11OCKOCTB B .

8. [IpsiMasi TUIOCKOCTH B .

6. Onpenenenue eBKIMI0BA pocTpaHcTBa. CKalspHOE MPOU3BEACHHUE.

7. lnuHa BekTopa.

8.0proronanbHOCTh. OpTOHOPMHUPOBAHHBIN Oa3ucC.

9. [IpoexkTpoBaHKE BEKTOpA HA TOANPOCTPAHCTBO.

7. I[lonsiTrie yHUTapHOTO MpocTpaHcTBa. CBOWCTBAa YHUTAPHOTO MTPOCTPAHCTBA.

JIMHEWHBIE OITEPATOPBI.

1.IlonsiTHe MTMHEWHOTO Omeparopa.

2. IToHsATHUs paHra u gedexTa JMHEHHOIro oreparopa.

3.IlocTpoenne MaTpuLIbl JINHEHHOTO ONIEPATOPA.

4. ITpeoOpa3oBaHue MaTpHULbl OllepaTopa Ipu U3MEHEHUH Oa3uca.

5.CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYECHUS JINHEHHOTO OniepaTopa.

6. XapaKTepuCTUUYECKOE YPAaBHEHUE U XapaKTEPUCTUUECKUI MHOTOUJIEH.

4. PaznoxxeHne MaTpHUILIbl OIIEpaTopa MPOCTON CTPYKTYPBHI.

5. OnpeneneHre MHBAPUAHTHOTO MOIPOCTPAHCTBA.

6. TpeyrosbHas ¢popMa MaTPHUIIBI OTIEPATOPA.

7. IloHatme HUIBNOTEHTHOTo omeparopa. KaHoHMueckas ¢opmMa  MaTpHILBI
HUWIBIIOTEHTHOTO OIepaTopa.

8. HopmanbHas >xopaaHoBa ¢opma, IIpuBenenne maTpuisl omneparopa K HOpPMalIbHOM
YKOpJIaHOBOH (hopme.

9. ConpspKeHHBIN oneparop.

10. Hopmasnbnbie oniepatopsl. MaTpuiia HOpMaabHOTO OTepaTopa.

11. Yaurapnsle onepatopsl. MaTpuiia yHUTapHOTO oriepaTropa.

12.  CamoconpsbkeHHbl  omeparop. IlpuBenenune Marpuibl CaMOCONPSKEHHOTO
oreparopa.

BUJIMHENHBIE U KBAJIPATUYHBIE ®OPMBI.

1.0Onpenenenue OununeHoi Gpopmel. [TocTpoenne maTpulibl OMIMHEHHON (OPMBL.

2. Onpenenenue KBagpaTHuHON (popMmbl. [locTpoeHne MaTpuiibl KBaipaTUIHOM (GOPMBI.

3. Kanonuueckwuii BUJ1 KBaApaTUYHOU (HOPMBI.

4.Meton Jlarpanxa npuBeIeHHs KBaIpaTUIHON (POPMBI K KAHOHUYECKOMY BHUJLY.

5.Meton Slko6u npuBeaeHus KBaAPaTUYHON (GOPMBI K KAHOHUYECKOMY BUY.

6.ITpuBenenue kBagpaTHUHOW (OPMBI K KAHOHHYECKOMY BHJY B OPTOHOPMHUPOBAHHOM
Oasuce.

7. OnHOBpEMEHHOE MPHUBEJICHHE K KAHOHUYECKOMY BUJY JABYX KBaJPaTUYHBIX (OPM.

8. IlpuBeneHue K KaHOHMYECKOMY BHJY YpaBHEHHE THIEPIIOBEPXHOCTH BTOPOTO
HOpsAJKA.

9. 3aKk0oH WHEPIUHU KBaAPATUIHBIX (HOPM.

10. Onpenenenne marpunel ['pama. CBoiicTBa Matpuisl ['pama.

11. Kputepuit CunbBectpa.



IIpumepsl 3a1a4:
| cemectp
1. Pemuth cucremy no npaBuity Kpamepa

2x+3y—-z=0,
X+2y+3z=1,
X+ 3y =-1.
2. BBIYUCIUTD ONpPECTUTENb
1 4 3 1
2 8 3 4
1 3 6 10|
4 4 10 20

3. Haittu npoekuuto touku A(4,—3,1) na nnockocts 5X+3y—z2—-3=0.

4. CocTaBUTh YpaBHEHUS MPOCKIIUU MPIMOIL

X—4y+2z2-5=0,
3X+y—-2z+2=0
Ha IJIOCKOCTh 2X+3y—2+2=0.

Il cemectp
1. JluneitHOE MOANPOCTPAHCTBO L 3a7aHO ypaBHEHUSMU

3%, +6X%, +10x; + 4x, — 2%, =0,
6%, +10x, +17%, + 7X, —3X; =0,
9%, +3X%; +2X, +3X; =0,

12x, —2X, + X, +8X, + 5%, =0.

o 1
Haiitu ypaBHEeHHS, 331a0111e OPTOTOHAIBHOE JOTIONTHEHHE L .
2. Ilpumensist mpoliecc OpTOrOHAM3AINH, ITOCTPOUTH OPTOHOPMUPOBAHHBIN 0a3HC

NoANPOCTPAHCTBA, HATAHYTOI'O HAa 3aJaHHYKO CUCTEMY BCKTOPOB

1 1 1 -3

1 2 0 3
X=| [.%=|_[.%=|_ |.X,=

1 3 0 4

1 4 0 5)

3. Haiitu panr, nedexr, spo 1 06pa3 onepaTtopos, 33JaHHOTO CIIEAYIONeH MaTpuLeit

4. HaifTu KBaJipaTHBIN KOPEHb JJIs1 MATPUIIbI
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PesynpTaTel  3K3aMEHOB  ONPEHENAIOTCS  OLEHKAMH  «OTJIUYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHON:

OLICHKA «OTJIUYHO», €CIIH CTYIEHT YBEPEHHO BIAJNEET TEOPETHYECKUM MATEPUAJIOM,
OTHOCSIIIIUMCS K JIMHEHHOW anreOpe M aHAJIUTUYECKOW T'€OMETPUHU, YBEPEHHO MCIOJIB3YET €ro
IPU PELICHNH 33134 JUHEHHOM anreOpsl M aHAIUTUYECKOM reoMeTpuH;

OLICHKA «XOpOLIO», €CIU CTYACHT XOpOIIO BJIAJEET TEOPETUYECKUM MAaTEpHUAIIOM,
OTHOCSILIMMCS K JIMHEHHOHN anredpe ¥ aHaIUTUYECKOH F'€OMETPHH, XOPOILIO UCIOJIB3YET €ro MpH
peLIeHUHN 3aj1a4 JIMHEHHOM anreOphl M aHATUTUYECKON TeOMETPUH;

OLICHKA «YAOBIETBOPUTEIIBHO», €CIU CTYIEHT HEAOCTaTOYHO XOpPOIIO BJAACET
TEOPETUUYECKUM MaTEPUAJIOM, OTHOCSIIKUMCS K JINHEHHOU anredpe U aHaJTUTHYECKON T'€OMETPUH,
HEIOCTaTOYHO XOpOILO HCHOJb3yeT €ro IpH peleHUH 3ajad JIMHEHHOH anreOpel u
AQHAJIMTUYECKON r€OMETPHH;

OLICHKa «HEYJOBJICTBOPUTEIBHO», €CIM CTYJEHT HE BIAaJEeT TEOPETHUECKUM
MaTepuaiIoM, OTHOCSIIMMCS K JIMHEWHON anredpe M aHAJIUTUYECKOW I€OMETPHUH, HEYBEPEHHO
UCIIOJIb3YET €ro IPY PELICHUH 3a/1a4 JMHEHHON anreOpbl M aHAIUTUYECKON FeOMETPHH.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN Y4eOHBII KypcC MO AUCIUILTHHE B 3JIEKTPOHHOM yHUBepcutere «1DOy.
0) OnleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlH 10
JUCLIUILINHE.
B) [Iman ceMUHApCKUX / MPAKTUYECKUX 3aHATUH 110 TUCIUILIHHE.
ITo Kypcy npenyCMOTPEHBI CIEAYIOINE TPAKTUYECKUE 3aHATHS:
1.Onepanuu Haj MaTpuIlaMH - 2 yac.
2.Bprunciienue onpenenuTene 2-ro u 3-ro nopsaka - 2 yac.
3.Brruncnenue onpenenuTenei - 2 yac.
4.Bpruucienue onpeaenuTene - 2 vac.
5.Brruncnenue onpenenuTenei - 2 yac.
6.Teopema Jlanaca - 2 gac.
7.00paTHast MmaTpuIa - 2 Jac.
8.Panr matpuupsl - 2 yac.
9.Pemienue cucrem nuHenHbIX ypaBHeHU. @opmysl Kpamepa - 2 gac.
10.Pemienne cuctem nuHeHbIX ypaBHeHU. MeTton 'aycca - 2 gac.
11.Pemenre oAHOPOIHBIX CHCTEM JIMHEWHBIX YPAaBHEHUH - 2 4ac.
12.PemieHrie  OJHOPOAHBIX CHUCTEM JIMHEMHBIX ypaBHeHWil. OOmiee pemieHue
HEOJHOPOJIHON CHUCTEMBI. - 2 Jac.
13.0Onepannn Haa BEKTOpamH - 2 yac.
14.JIuHeiinas 3aBUCUMOCTb BEKTOPOB. ba3znc u koopiMHATHI BEKTOpa - 2 Yac.
15.Ckansapnoe npounssenenne. OpToroHaJbHOE IPOEKTUPOBAHUE BEKTOPA - 2 Yac.
16.BekTopHOE npou3BeeHHE -2 Yac.
17.CMemanHOE U IBOMHOE BEKTOPHOE IIPOU3BEIEHUE - 2 Yac.
18.Pemenne npocTenmumx 3a/1a4 aHAIUTUYECKOW TEOMETPHH - 2 4ac.
19.ITpsimast Ha IOCKOCTH - 2 yac.
20.IIpsamast Ha TIIOCKOCTH - 2 Yac.
21.ITnockocTts - 2 yac.
22 .IlmockocTs - 2 gac.
23.Ilpsimast B mpocTpaHCTBE — 2 yac.
24 1IpsiMast ¥ TUIOCKOCTh B MPOCTPAHCTBE - 2 yac.
25 Ipstmast ¥ IJIOCKOCTh B IPOCTPAHCTBE - 2 Yac.
26.9nmunc. OKpYyKHOCTB - 2 4ac.



27.I'mnepbomna - 2 4ac.

28.ITapabona - 2 yac.

29.KpuBbie 2-T0 MoOpsJiKa B MOJAPHBIX KOOPAXHATAX - 2 Yac.

30.IIpuBenenue KpUBBIX 2-TO NOPAAKA K KAHOHUYECKOMY BHJTy - 2 yac.

31.Cdepa - 2 yac.

32.Konyc u muuinHAp - 2 yac.

33.AnreOpandeckue CTPYKTYpHI - 2 Jac.

34.JIunelinble mpocTpaHcTBa. basuc n KOOpAMHATHI BEKTOpA - 2 Yac.

35.JIuHeitHbpIe MOANPOCTPAHCTBA - 2 Yac.

36.I1psimMast ¥ MIOCKOCTH - 2 Yac.

37.EBKJIUIOBBI IPOCTPAHCTBA - 2 Yac.

38.EBKIMI0BBI IPOCTPAHCTBA - 2 Yac.

39.Marpuna JTMHEHHOTOo oneparopa - 2 yac.

40.00pa3 u A1po TUHEHHOTO oreparopa - 2 yac.

41.Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Oneparopa - 2 vac.

42 VMlHBapuaHTHbIE OANPOCTPAHCTBA - 2 yac.

43 .Kanonuueckas popma XKopaana - 2 gac.

44 Metop Jlarpamxa. Mertona Slko6u — 2 vac.

45 .JIuHeiiHbIe OnepaTophbl B YHUTAPHBIX U €BKIUAO0BBIX TPOCTPAHCTBAX - 2 yac.

46.CamocoIpshDKEKHHBIE ONepaTopsl — 2 yac.

47 IlpuBenenve KBaApaTUIHON (HOPMBI K KAHOHUYECKOMY BHIy B OPTOHOPMHPOBAHHOM
Oasuce - 2 yac.

48.I'unepnoBepxHoctu II-ro nopsiaka - 2 yac.

r) MeTtoauyeckue yka3aHus 10 OpraHu3ali CaMOCTOSTENbHON pabOThI CTYA€HTOB.
Best ocHOBHas W JOMOJIHUTENbHAS JTUTEpaTypa, HeoOXoaumas Ui CaMOCTOSITENbHOM

paboThl U MOATOTOBKM K KOHTPOJIBHBIM TOYKaM M 3adyeTaM, UMEETCs B Hay4yHOH OMOIHOTEeKe
TTy.

12. Mlepeyens y4yeOHOii TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTepaTypa:

—JIupmnn K.M. Kypc nunelinoit anredpsl u ananutuueckor reomerpuu: yueonuk / K.H.
JIusmmn — CI16: UsnartensctBo «Jlanb»,2021. — 508 c.

—JIusmmuny, K.U. Jluneitnas anrebpa m ananutuueckas reomerpus. Y. I yueOnux/ K.U.
JImerun — Tomck: U3n. HTJI, 2011. — 252 c.

— JIumn K. JIuneitnas anreOpa u ananutudeckas reometpus. Y. |1: yaeOnux/ K.1.
JImerun — Tomck: U3n. HTJI, 2011. — 276 c.

— Wnbun B.A., Tlo3usk O.I'. Ananutuyeckas reomerpus: yueoHuk / B.A. Unbun — M.:
®usmaraur, 2020. — 224 c.

— Wnbun B.A., Tlo3usk D.I'. JIunelinas anrebpa: yueonuk /  B.A.  Wmeun - M.
®dusmaraur, 2020, — 280 c.

— BoeBoaun B.B. Jluneitnas anreOpa: yueOonuk / B.B. BoeBoaun — M: ®uzmarnut,2021.
—416 c.

— JIusmmun KU, Cyxotuna JIL}O.  3agaum wm ympakHeHUsT 1O JIMHEWHOW anrebpe:
yuebHoe mocobue / K. . Jlupmui — Tomck: M3ngarensckuii Jom TT'Y, 2016, 140 c.

— IIpockypsxos 1.B. COoopuuk 3amau mo nuHeitHoW anre6pe / W.B. IlpockypsikoB —
CII0.: U3gaTenscTBO «Jlaney, 2019. — 476 c.

—IlyGepOunep O.H. 3amaun u ynopaHEeHUS 1O aHAIUTUYECKOM TreoMeTpuu /
O.H.IlyGep6unep — Cankt- [lerepOypr: Jlans, 2021. — 336 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— Anekcannpos I1.C. Kypc anamuTHueckoid reomeTpuu W juHeiiHoM anreOpsr / I1.C.
Anexkcanapo — CII6.: JIanp, 2016. — 512 c.



— CxopuskoB JI.A. DnemenTs! anredpsl: yueOnuk / JI.A. CxopasikoB —M.: Hayka,1986. —
238 c.

— JIaakacrep I1. Teopus matpui: yueOHuk / [1. Jlankacrep — M.: Hayka 1978. — 280 c.

— XopHu P., Ixxoncon Y. Matpuunsrnii ananmus / P. Xopu —M.: Hayka,1989. — 655 c.

— Edumor H.B., Posenmopn 3.P. JluneitHas anreOpa W MHOTOMEpHas TIE€OMETPHUS:
yuebnuk / H.B. EpumoB — M.: ®usmariut, 2005 —544 c.

0) pecypchl cetn MIHTEpHET:

— OTKPBITHIE OHJIAWH-KYPCBI

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) HH(POPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OonbIMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnnoreka (perozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynprant cryaenra — http://www.studentlibrary.ru/

— ObpasoBatenbHas mwiardopma FOpaiit — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

0) mpodeccnoHabHBIC 0a3bl TaHHBIX:

— YuuBepcuterckas unpopmarponnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass WH(poOpManMoHHO-cTatucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecrieyeHue

AyauTtopuu JUisl IPOBEICHUS 3aHATUHN JEKIIMOHHOTO TUIIA.

Ayautopun I IPOBEICHHUS MPAKTUYECKUX 3aHATHI, UHIUBUAYAJIBHBIX U TPYIMIOBBIX
KOHCYJIbTAllMi, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOU aTTECTALUH.

[Tomernienust a1 caMOCTOSTENIbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH HHTepHeT, B 3IIEKTPOHHYI0 MH(DOPMAIIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Uupopmanus o pazpadoTyukax

JluBuimy, Kinumentuit VcaakoBuu, O-p TexH. Hayk, mpodeccop, mpodeccop Kadeapsl
IIPUKJIAIHOM MaTeMaTUKH UHCTUTYTA IPUKIIAIHON MAaTEMATUKU U KOMITBIOTepHbIX Hayk HU TI'Y.
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