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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUIIIMHbI

[enbto ocBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1. CnocobeH npuMeHSTh (QyHAaMEHTaJIbHbIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HAyK, M HCIIOJIb30BaTh UX B MpodeccroHalbHOMN
JESTEIIbHOCTH.

OIIK-3. CmocobeH NpUMEHATh M MOIU(DHIIMPOBATH MAaTEMATHYECKHE MOJETH IS
peleHns 3a1a4d B 00J1acTH Mpo(hecCHOHATBHON AEATEIbHOCTH.

Pesynpraramu OCBOEHUSI AMCIHUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1. JlemoHCTpUpYeT HaBBIKM PAOOTHI ¢ Y4EOHOW JUTEPATYpPOH MO OCHOBHBIM
€CTECTBEHHOHAYYHBbIM U MAaTEMATUYECKUM AUCLUIIIINHAM.

NOIIK-1.2. JleMOHCTpUpYeT HABBIKM BBITIOJIHCHHUS CTAHIAPTHBIX JICHCTBUH, pEIICHUS
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOLIMX 3aKOHOMEpHOCTEH, (HOpMyTHpyeMbIX B
pamkax 0a30BbIX MaTEMATHYECKUX U €CTECTBEHHOHAYUHBIX AUCIIMUILINH.

NOIIK-1.3. JIleMOHCTpUpYEeT HaBBIKM MCIIOJIB30BAaHHUSI OCHOBHBIX TOHSTHH, (AaKTOB,
KOHIENINI, MPUHIIMIIOB MaTeMaTUKU, WH(GOPMATUKU U ECTECTBEHHBIX HAYK [UIS peUICHUS
IPAKTUYECKUX 3a7a4, CBA3AHHBIX C IPUKIIAJHON MAaTEMATUKON U UHPOPMATHKOM.

NOIIK-1.4. [leMoHCTpUpYeT TMOHMMAaHHE ¥ HABBIKM TNPUMEHEHHS Ha MPaKTUKE
MaTeMaTUYECKUX MOJENICH U KOMIBIOTEPHBIX TEXHOJOIMM JAJisl pelleHus MPaKTUYECKUX 3ajad,
BO3HUKAIOIIUX B MPOGECCHOHATBHON AESITETbHOCTH.

NOIIK-3.1. J/IleMOHCTpUpYEeT HABBIKM MPHUMEHEHHS COBPEMEHHOTO MaTeMaTHYEeCKOTO
amnmnapaTta s IOCTPOEHUsS aJeKBATHBIX MaTeMaTHYECKUX MOJEIEel pealbHbIX IPOLIECCOB,
00BEKTOB M CHCTEM B CBOCH IMPEAMETHOM 00J1acTH.

NOIIK-3.2. [leMoHCTpUpYyeT yMeHUe coOuparb U 00pabaThiBaTh CTaTUCTUYECKHE,
AKCIIEPUMEHTAJIbHbIE, TEOPETHMUECKHE W T.I. JaHHbIE JUISI IIOCTPOEHUS MaTeMaTHYeCKHUX
MO/IeJIEl, PACUETOB U KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB.

NOIIK-3.3. JIleMOHCTpUPYET CIIOCOOHOCTh KPUTHUIECKH TIEPEOCMBICITMBATh HAKOTLICHHBIN
OMbIT, MOAU(PUIMPOBATHL MPU HEOOXOAMMOCTH BHJA U XapakTep pa3pabdaThiBaeMoit
MaTEeMaTU4eCKOW MOJEIIH.

NOIIK-3.4. [leMoHCTpUpYeT TMOHMMAaHWE U yYMEHHE TPUMEHATh Ha MpaKTUKE
MaTeMaTUYeCKUe MOJIEIM U KOMIIBIOTEPHBbIE TEXHOJIOTMM JUIsl pElIeHHs pa3IMuYHbIX 3ajad B
o0acT npoecCHOHAIbHON AeSTeIbHOCTH.

2. 33}18‘11/1 OCBOCHMA NTUCHHUIIIMHBI

— MPUBUTH HABBIKM paboOTBl ¢ y4eOHOH muTepaTypoil Mo JMHEHHON anrebpe u
AQHAJIMTUYECKON T€OMETPHH,

— OOYYHUTh CTYAEHTOB OCHOBHBIM TOHSATHAM JMHEHHOW anreOpbl W aHATUTHYECKOU
T€OMETPHUH, YMEHHUIO pElIaTh TUIIOBBIE 334U,

— OOy4YMTh YMEHMIO TMOJIb30BAaThCS METOAAMHU JMHEHHOW anredpbl W aHATUTHUECKOU
FEOMETPUM MpPHU PELIEHUH MPaKTUYECKUX 3a7ad M pa3paboTKe MaTeMaTH4YeCKHX MoJenen
TEXHUYECKUX U COLIMAIBHO-DKOHOMUYECKUX CUCTEM.

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucuunmna otHocutes K baoky 1 «/lucuummnsl (Moaynn)y. JIMCIUIIMHa OTHOCUTCS K
00s13aTeIHbHOM YacTH 00pa30BaTENILHOM MPOrpaMMBI. J[ucIuimHa BXOAUT B MOy «MarteMaTukay.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHUILINHE

[IepBe1it cemecTp, 3a4er.
IlepBbIil cemecTp, IK3aMEH.
Bropoii cemectp, 3auer.
Bropoii cemecTp, sK3aMeH.



5. BxoaHblie Tpeﬁonamm AJIA 0CBOCHUA NUCHUIIIMHBI

Jljis ycrienrHoro OCBOCHUS JUCIHUILTMHBI TPEOYIOTCSl KOMIIETEHIIUH, chopMHUpOBaHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTeIbHBIX IPOTrPaMM IPEAIECTBYIOIETO YPOBHS 00pa3oBaHusl.

6. SI3bIk peaau3anuu

Pycckuii.

7. O0beM IUCHHUILINHDI

OO01mmas TpyI0eMKOCTh TUCHHUIUTHHBI cocTaBisieT 14 3.e., 504 9acoB, U3 KOTOPBIX:
-nmexuuu: 124 yq.

-IpakTUYeCKue 3aHATus: 124 u.

O6beM caMOoCTOSTENIbHOM pabOoThI CTY/IEHTA ONpeeNieH YIEOHbBIM IJIAHOM.

8. Couepmaﬂne AUCHUIIJIUHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. MaTpuubl U onpeaeJuTen

Matpunbl 1 nedcTBUs Haj HUMU. biounele Marpuibl. OnpenesneHue onpeneauTes.
Onpenenurenu Il u III mopsinkoB. OcHOBHBIE CBOMCTBa ompeAenuTenei. Anredpandeckue
JIOTIOTHEHUsI, MUHOPBI. CBSI3b MUHOPOB € ajreOpandeckuMu ponojaHeHussMu. Teopema Jlamnaca.
Beruucnenue onpenenureneil. O6paTHast MaTpulia U ee BbluMcieHue. JIMHelHas 3aBUCHMOCTh
BEeKTOp-cToJIONOB. Panr Marpuipl. Teopema o 6azucHoM MuHOpe. CriocoOBl BBRIYUCIICHUS PaHTa
MaTpHULIBIL.

Tema 2. CucreMbl JUHEHHBIX YPABHEHUH

OcHoBuble monatua. Teopema Kponekepa-Kanemmu. ®opmynsr Kpamepa. OOmias
teopus. Yucno peuienuit auHeitHo cucrembl. Meron I"aycca. CructeMbl OJHOPOIHBIX JIMHEHHBIX
ypaBHeHMH. DyH1aMeHTaIbHAsA cucTeMa pelieHuil. Ob1ee pereHre HeoJHOPOAHOM CUCTEMBI.

Tema 3. BekTopHas anreopa.

CkayisipHble M BEKTOpHBIE BeIW4MHBI. JlelicTBUs Haj BEKTOpaMmH. bazuc M KOOpAHMHATHI
BeKTOpa. JIMHelHas 3aBUCHMOCTb BEKTOPOB. [Ipu3Haku smHeWHON 3aBucuMocTH. IlonsTHe
BEKTOPHOI'O TPOCTpaHCTBa. Pa3mepHOCTh M 0a3uc BEKTOPHOro mpocTpaHcTBa. KoopauHaTsl
BEKTOpA. Y CJIOBHE KOJJIMHEAPHOCTU BEKTOPOB. AQ(UHHBIE U IEKApTOBBl KOOPINHATHI TOUKU Ha
IpsIMOM, Ha IUIOCKOCTH M B IpocTpaHcTBe. OpToroHalbHas Mpoekuus BekTopa. CkaiaspHoe
IIPOU3BEIEHNE BEKTOPOB M ero cpoicTBa. OpueHTanus TpoHlKM BeKTOpoB. BekropHoe
IIPOU3BENICHUE U €ro cBoMcTBa. CMENIaHHOE IPOU3BEIEHUE TPEX BEKTOPOB. [IBOMHOE BEKTOPHOE
npousBenenue. [Ipocreiimue 3amaun aHanutudeckoi reomerpuu. [IpeoOGpasoBanue Oa3uca u
CUCTEMBI KOOPAHHAT.

Tema 4. YpaBHeHusi TMHUI ¥ MOBepPXHOCTEl

VYpaBHeHUsT JMHUH U TOBEepXHOCTeH. AnreOpanyeckue JIMHUM UM TOBEPXHOCTH
[Tapamerpuueckue ypaBHeHUs JTuHUMA 1 noBepxHocTeil. Cepa. Konycbl. Humunapsl.

Tema 5. J/Inneiinbie 00pa3bl HA MJIOCKOCTH M B IIPOCTPAHCTBE.

VYpaBHeHHs npsMbIX U IutockocTed. IloBepxHoctn n smHMM I-ro nopsnaka. HenosHbie
YPaBHEHHS IIJIOCKOCTHU M NPSAMOU Ha IJIOCKOCTH. Y PaBHEHUS IUNIOCKOCTH U NIPSIMOM Ha INIOCKOCTH
B oTpe3kax. HopManbHble ypaBHEHMsI IIJIOCKOCTU U MPAMOM Ha miockocTu. [IpuBeaenue oOmmx
YPaBHEHUH IJIOCKOCTH M MPSMOM Ha IUIOCKOCTH HOPMaJbHOMY BHIY. PaccTosiHME OT TOYKHM 10
npsIMO (TUIOCKOCTH). Y CIIOBUSI OPTOTOHATIBHOCTH U MApauIeIbHOCTH MPSIMBIX HA MJIOCKOCTH U
wiockocteil. [lapamerpuueckne M KaHOHMUYECKHE YPaBHEHUS NPAMOHM. YpaBHEHHE MPSIMOW Ha
IUIOCKOCTH € YIJIOBBIM KO3 (GUIUEHTOM. YTOJI MEXIY IPSIMBIMU B MPOCTPAHCTBE. YTOJ MEXIY
NpsIMOM M TUIOCKOCTHIO. [lapameTrpuueckue ypaBHEHUS IUIOCKOCTH. ITydok M CBsi3Ka MpSMBIX.
ITydok minockocrei. CBsi3Ka IIOCKOCTEN.

Tema 6. Jlnnun 11 nopsiaka.

Omnunc. Kanonmdeckoe ypaBHeHue aiunca. ['unepOona. KaHoHuueckoe ypaBHEHUE
runepooinsl. [Tapabona. KanoHundeckoe ypaBHeHue mapaOoiibl. YpaBHEHHs JUHHMHA BTOPOTO



nopsiika B MOJSPHBIX KoopauHarax. KacarenbHble k nuHusAM II-ro mopsaka. Ilpusenenue
ypaBHeHUs JuHUM [I-TO mopsnka k kaHoHn4eckomy Buay. MuBapuanTel iuHuu [I-ro nopsaka.

Tema7. IloBepxuoctu II nopsaka

Onnmuncona. ['mnepOomonapl. [lapabdomouasl. Ilunuaaper n konycel Il-ro mopsiaka.
[ToBepxHoctu Bpamienus. llpsMonuHeiiHbie 00pa3yrollfe OJHOMOJIOCTHOTO TunepOoiIouaa u
runepoosnmyeckoro napadosnouna. Kacarensnsle k nosepxHoctsaMm II-ro nopsaka. Kacarensnas
IIJIOCKOCTb.

Tema 8. Auiredpandeckue CTpPyKTypbl

MHosxecTBa U noaMHoXxecTBa. Onepanuu HajJ MHOXKECTBaMHU. bUHapHbIE OTHOLIEHMS.
OTHomeHuss mopsiika U 3KBUBaJEHTHOCTH. OtobOpakeHus. Komnosunus oroOpakeHUil.
Anrebpanueckue onepanun. Obpatnas omneparus. [ pynma. Komsiio. Ilosne. [Tone koMImiekCHBIX
yucen. OcHoBHas Teopema aiureOpbl. Komnbo MHorowieHoB. JleaMMOCTb MHOTOUJIEHOB.
OcHoBHas Teopema anaredpsl U CIEACTBUS U3 HEe.

Tema 9. J/InuHeiiHbIe NPOCTPAHCTBA

Jluneitnpie mpoctpancTBa. Onpenenenue. ba3uc mpocTpaHcTBa U KOOPJAMHATHI BEKTOPA.
PasmepHocTs  smHeiiHOro mpocrtpaHcTBa.  M3omopdu3M  KOHEUHOMEpPHBIX  JIMHEMHBIX
npoctpancTB.  IIpeoOpazoBanme  0a3uMCOB  IPOCTpPAaHCTBA U KOOPAMHAT  BEKTOPOB.
[TonnpoctpancTBa JMHEHHOro MpocTpaHcTBa. JIuHelHas oOosouka. 3ajaHue JIHMHEHHBIX
noamnpocrpancts CJIY. Ilepeceyenne u cymMMma JMHEHHBIX NoAnpocTpaHcTs. [IpsMas cymma.
Pa3zMepHOCTb CyMMBI U IiepeceyeHUs TMHEHHBIX TOIPOCTPAHCTB. JInHEeltHbIe MHOT0OOpa3usl.

Tema 10. DiieMeHTBHI AHATUTHYECKOI reOMeTPHH B N — MEPHOM NPOCTPAHCTBE

Toueuno-sexkTopHoe addunHoe mnpoctpancTBo. CucremMa KOOpAMHAT U ee
npeoOpazoBanue. K-mepubie minockoctu. llpsmas u oTpe3ok npsMod. [ 'HMIepriockocTs.
Beimykibie MuOkecTBa. [TomynpoctpancTsa. Beinykiibie 000510uky. CUMILIIEKCHI.

Tema 11. EBKIINI0BBI U YHUTAPHBbIE IPOCTPAHCTBA

EBxiaunoBsl mpoctpaHctBa. Omnpenenenue. HepasenctBo IIBapua. Jlnuna (HOpMma)
BekTopa. Paccrostnue. OpToHOPMUPOBAaHHBINA 0a31C KOHEYHOMEPHOI'O €BKJIMI0BA IIPOCTPAHCTBA.
ITpouenypa oproronanuzauuu ['pama-IlIMuara. OproronansHoe gonosHenue. llpoextuposanue
BEKTOpa Ha MOANPOCTPAHCTBO. M30MOpP)HU3M €BKIUAOBBIX IPOCTPAHCTB. YHHUTApPHBIC
IIPOCTPAHCTBA.

Tema 12. JIuHeliHbIe onepaTopbl

JIuneivinble omnepatopsl. Ompenenenue. ClO)KEHHE M YMHOKEHHUE Ha  YHCIIO.
[IpousBenenue omepatopoB. Panr u nedext nuHeitHOro omneparopa. HeBbIpokIeHHBIE
oneparopsl. O6paTHbIi onepaTop. Marpuua nuHeHoro oneparopa. IIpeoOpa3oBanue MaTpuIlbl
JMHENHOro onepaTopa Mpu Nepexo/ie K HOBOMY 06asucy.

Tema 13. Kanonn4yeckue (popMbI MaTpPUIIbI JIMHEHHOT0 OIlepaTopa

CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS JIMHEHHOro oneparopa. OnpeneneHue
U OCHOBHBIE CBOWCTBA. XapaKTEpUCTHYECKMM MHOrowleH oneparopa. Haxoxnenue
COOCTBEHHBIX 3Hau€HUN U BeKTOpoB. Ormeparopsl MpocTOM CTPyKTyphl. VHBapuaHTHBIE
noxanpocrpancTsa. MHaynupoBanHblil oneparop. OneparopHbiii MHorowieH. Teopema Komu-
['amunprona. TpeyronpHas ¢opma wmarpuisl omnepatopa. HUIBNOTEHTHBIE ONEpPaTOPHI.
KanoHnyeckuii 0a3uc HUJIBIIOTEHTHOro onepaTtopa. I[IpuBeneHue MaTpuilsl omeparopa K
KaHOHMYECKOU KOPJIaHOBOM opme.

Tema 14. /IuHelinbie onepaToOpbl B YHUTAPHOM NPOCTPAHCTBE

JIuneliHple omepaTopbl B YHUTapHOM mpocTpaHcTBe. (COIpsKEHHBIE OINEepaTOpBI.
Hopmaneubele  omepatopel.  YHuTapHblii  omepatop.  CaMOCONpPSDKEHHBIM — omeparop.
[TonoxutensHO ompeneneHHpie onepatopsl. [lossipHoe pasznokeHue oneparopa. JIuHelHbie
omepaTopel B BEIIECTBEHHOM €BKJIMIOBOM IIPOCTpPaHCTBE. BapuanMoHHOE onucaHue
COOCTBEHHBIX 3HAUCHHUI CaMOCOTIPsKEHHOTO oriepaTopa. Hopma omepatopa.

Temals. JInneiinbie, OMIHHEHHbIC H KBaJAPATHYHbIE GOPMBbI

Jluneitnole ¢opmbl. bununeiinbie Qopmbl. KBanpatuunbeie ¢opmbl. [lpuBenenue
KBaJpaTHUHOW (OpMBI K KaHOHMYecKoMY BHIy. Meron Jlarpamwxka. Meton SkoOu. 3akoH



MHEpIUH KBaJpaTUYHbIX (opM. 3HaKOOMpeaAeTIeHHbIe kBaapaTuyHbie Gpopmbl. Matpuia ['pama.
Kpurepuit CunbBectpa

Tema 16. buanneiinble U KBagpaTUuHbie GOPMBbI HA YHUTAPHOM INPOCTPAHCTBE.
I'uneprnoBepXHOCTH BTOPOIo MOPSIAKA

bununelinple u KBagpaTHuHbIe (OPMBI HA EBKJIMIAOBOM HpocTpaHcTBe. CBs3b MEXIY
OmnnHelHpIMU (OopMaMU W JIMHEHHBIMHU omnepartopamu. IlpuBenenue xBagpatuyHoi (Hopmbl B
OpTOHOpPMHpPOBaHHOM 0a3zuce. OJMHOBPEMEHHOE TPUBEIACHUE ABYX KBAJAPATHYHBIX (OPM K
KaHOHMYECKOMY BHUJIY. [ HIEpIoOBEpXHOCTH BTOPOro Tmopsanka. IIpuBeneHue ypaBHEHUs
TUIEPIIOBEPXHOCTU BTOPOTO MOPpAAKA K KAHOHUYECKOMY BUAY.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Tekymuii KOHTpOJIb MO JMCUUIUIMHE IPOBOAMTCS IYTEM KOHTPOJS IOCEUIAEMOCTH,
MIPOBEICHUSI KOHTPOJIbHBIX PadOT, KOHTPOJIS BBIMOJIHEHHS JOMAIIHUX 33/laHuil U (puUKcupyercs B
(dopme KOHTPOIBHOM TOYKH HE MEHEE OJHOTO Pasza B CEMECTP.

OueHouHble MaTepuajbl TEKYIIEro KOHTPOJA pa3mMelieHsl Ha caiite TI'Y B pasnene
«Hupopmarust 006 o6pazoBaTenpHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lMopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIIUH

3ayer B TEpPBOM CEMECTpE TPOBOJAUTCA B TNHCbMEHHOH ¢opme 1O OmeTam.
DK3aMEHAIIMOHHBIN OWIET COCTOMT 33JaHHUN KOHTPOJIBHBIX PaboT, MO KOTOPBIM Yy CTYyJEHTa
CTOUT OTMETKAa «HE 3aYT€HO», B NPOTUBHOM CJIy4yae CTYAEHTY CTaBUTCS <«3auTEHOY.
[IponomxurenbHOCTh 3aueTa 1 yac.

3ayer BO BTOPOM CEMECTpE TPOBOAMTCA B MHUCHBMEHHOH (opme 1o Omeram.
DK3aMEHAI[MOHHBII OWJIEeT COCTOMT 33JaHUN KOHTPOJIBHBIX PaboT, MO KOTOPBIM Yy CTYyIEHTa
CTOUT OTMETKAa «HE 3a4YT€HO», B IPOTUBHOM CJIy4yae CTYAEHTY CTaBUTCS «3aUTEHO».
[IponomxurenbHOCTh 3aueTa 1 yac.

DK3aMEeHBI B TIEPBOM U BTOPOM CEMECTPE MPOBOJUTCS B YCTHOM HJIM MUCbMEHHOH (hopme
no Owneram. DK3aMEHAI[MOHHBIM OHIIET COCTOMT U3 Tpex uyacTei. [IpomomKuTenbHOCTh
sk3amMmena 1,5 yaca.

IIprMepHBIii IEpeUeHb TEOPETUUECKUX BOIIPOCOB:

MATPULIbI, OITPEJIEJIMTEJIN U CUCTEMBI JIMHEMHBIX YPABHEHMIA

1. Onpenenenne yMHOXEHHUS MaTpulpl Ha MaTpully. CBOWCTBAa YMHOXKEHHS.

2.0mnpeneneHue OnpenenuTesns MaTpULbl N-ro MOopsiIKa.

3. Onpenenenue wieHa onpeaenutens. OnpeneneHue 3HaKa WIEHa ONPENEIUTENS IIyTeEM
IIO/ICYETa UHBEPCUH.

4 Onpenenenue anredpanyeckux J0NOTHEHUH. PopMyIIbl pa3aokKeHUs ONpeeIuTeNs

10 CTOJIOIY U CTPOKE.

7.IloHATHE NOMOJHUTEIBHBIX MMUHOPOB MaTpullbl. CBsI3b MUHOPOB C airedpanyecKuMH
nononHenusmu. 8. Teopema Jlarmmaca.

9.ITonsatue obpaTHOIl MaTpulel. Heo6xo1umoe 1 JoCTaTOYHOE yCIIOBHE

cyuiecTBoBaHUsl. @opMyJsia BEIYUCIECHHUS. .

10. ITonsaTne panra marpuipl. OCHOBHBIE CBOWCTBA.

11. Teopema o 6azucHom MuHOpe. Bropoe ornpeneneHne paHra MaTpUIIbL.

12 .Bpluncienne panra MaTpulbl CBEJEHUEM €€ K KAHOHUYECKOM.

13.IlonsATHE cuCTEMBl JIMHEWHBIX ypaBHeHMI. MarpuuHas 3anucbk. COBMECTHOCTh H
OIPEEIIEHHOCTb.

14.YcnoBue copmectHOCTH cucTembl (Teopema Kponekepa-Kanennn).

15. ®opmynsl Kpamepa. ¥YciaoBue ux npuMeHUMOCTH.

16. Ilouarue 6a3ucHOM cUCTEMBI. | TaBHBIE K CBOOOJHBIE HEU3BECTHLIE.

17.Meron I'aycca.

18.01HOpOIHBIE CUCTEMBI. Y CIIOBHE HETPUBHAIBHONW COBMECTHOCTH.

19.dynamenTanbHas cucreMa pemeHuil. Ces3pb uncia GyHIaMeHTalIbHBIX



PELIEHHI C PAHTOM CUCTEMBI.
20.CtpykTypa 00IIeTo pemeHusi OJHOPOIHON U HEOJHOPOHON CHCTEM.

BEKTOPHAS AJITEBPA.

1.0Onpenenenue Bektopa. JnuHa BekTopa. PAaBEHCTBO BEKTOPOB.
2.Cnoxenue BeKTopoB. CBOWCTBA.

3.YMHOXeHue BekTopa Ha yucio. CBoiicTBa.

4 .ITonsAtHe JIMHEHHON 3aBUCUMOCTH BEKTOPOB. [Ipr3Haku TMHEMHON 3aBUCUMOCTH.

S.IIoHATHE BEKTOPHOI'O NIPOCTPAHCTBA.

6. [TonsiTrie pa3MepHOCTH BEKTOPHOTO MPOCTPAHCTBA.

6. Onpenenenne 6a3uca u koopauHat Bekropa (V1,V2,V3).
7.YcnoBue KOJTMHEAPHOCTH BEKTOPOB.

8.AdduHHBIE M JEKapTOBBI KOOPAMHATHI TOYEK Ha MPSAMOH, IUIOCKOCTH H B

MIPOCTPAHCTBE.
9.0proronanpHas npoekius Bekropa. CBoiicTBa.
10.CkansipHoe nmpou3BeICHUE U €ro CBOMCTBA.
11.BekTropHOe npon3BeIEHUE U €r0 CBOMCTBA.
12.CMmelaHHO€E POU3BEICHUE U €TI0 CBOMCTBA.
13.®opmynsl mpeoOpa3oBanus 0aznca Ha TUIOCKOCTH U B IPOCTPAHCTBE.

14.®opmynbl mpeodbpazoBaHusi CUCTEMbl KOOPAMHAT HA TIIOCKOCTU U B IPOCTPAHCTRBE.

AHAJINTUYECKAS TEOMETPUA

. IlonsiTust 06 ypaBHEHUU JTUHUM HA TUIOCKOCTH.

. IloHsATHS 00 ypaBHEHUH IOBEPXHOCTH

. IlonsiTvie 00 ypaBHEHUSX JIMHUU B IIPOCTPAHCTBE.

. IlonsTHe anrebpanyeckoi TMHUU U AIreOpandeckoi MOBEPXHOCTH.

. [lapameTpuueckue ypaBHEHUS JTUHUN

. IlapameTpuueckue ypaBHEHUS IOBEPXHOCTEM.

. OGmiee ypaBHEHHE MPSIMOM Ha TUIOCKOCTH.

. YpaBHEHHE NIPSIMON Ha TNIOCKOCTH B OTPE3Kax.

. HopmanibHO€ ypaBHEHUME MPAMON Ha MJIOCKOCTH.

. Onpenenenue paccTosiHUA OT TOYKH JJO IPSIMOM Ha INIOCKOCTH.

10. O6miee ypaBHEHUE MIJIOCKOCTH.

11. HopmanibHOE ypaBHEHHE MJIOCKOCTH.

12. Onpenenenue pacCTOSIHUS OT TOYKH /10 TJIOCKOCTH.

13. ITapameTpuuecknue ypaBHEHUS IPSIMOM.

14. KaHoHMUeCKHEe ypaBHEHUS MPSIMOI.

15. Kanonnueckoe ypaBHeHue ayuiunca. CMbIC IapaMETPOB ypaBHEHUS.
16. Kanonnueckoe ypaBHeHHe runep0osisl. CMbICI TapaMeTPOB YPABHEHHUS.
17. Kanonuueckoe ypaBHeHue napadoiibl. CMBICI TapaMeTpOB YPaBHEHHUS.
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18. Kanonunueckoe ypaBHeHue diuancona. CMbIC IapaMeTpoOB YpaBHEHHUS.

19. Kanonudeckoe ypaBHEHHE OJHOMOJOCTHOrO Turmepooionga. CMbICH
ypaBHEHUS.

20. Kanonudeckoe ypaBHEHHE JBYIOJIOCHOTO rumnepOononaa. CMbICT
ypaBHEHUS.

21. KaHoHMuecKkOoe ypaBHEHHE DIUTMITUYECKOTo mapabonouga. CMbICT
YpaBHEHUS.

22. KaHoHuueckoe ypaBHEHUE rumnepoonuyeckoro mapabonounga. CMbIica
YpaBHEHUS.

AJITEBPAMYECKUE CTPYKTVYPhI
1. Onpenenenue oToOpa>keHHUsL.

apaMeTpoB

napamMeTpoB

apamMeTpoB

napamMeTpoB



2. Onpenenenue anreOpandeckoit oneparum.
3. Onpenenenre oOpaTHON Oneparuy.

4. OnpeneneHue rpymnbl.

5. Onpenenenue Kojblia.

6. Onpenenenue moJsi.

7. Onpenenenne n30MOP(PHBIX TPYIII.

JIMHEWHBIE, AO®UHHBIE Y EBKJINJIOBBI [IPOCTPAHCTBA

1.OnpeneneHue IMHEHHOTO MPOCTPAHCTBA.

2. IloHaTHe MTMHEHHON 3aBUCUMOCTH.

3. [lonsATHE pa3MepHOCTH IPOCTPAHCTBA.

4. [MonsTus 6a3uca MPOCTPAHCTBA U KOOPJAUHAT BEKTOPA.

5 IloHsiTHE JIMHEMHOTO MOAIIPOCTPAHCTBA.

6. [TonsTre TUHEHON 00OTOUKH.

7. 3aganue JIMHEUHBIX MOAMPOCTPAHCTB CUCTEMAMHU JINHEUHBIX YPaBHEHUM.

4. TloHsTua TIepEeCEUECHHS] M CYMMbl JIMHEUHBIX MOAMNPOCTPAHCTB. TeopeMbl o0
Pa3MEPHOCTH MEPECEUCHUS U CYMMBI.

5. Onpenenenre TOYEUHO-BEKTOPHOTO a(pUHHOTO MPOCTPAHCTBO.

6. CucreMa KOOpAMHAT B IPOCTPAHCTBE .

7. I1mocKoCTh B .

8. [IpsiMasi TUIOCKOCTH B .

6. Onpenenenue eBKINI0BA MpocTpaHcTBa. CKaNspHOE MPOU3BEACHHUE.

7. lnvuHa BekTopa.

8.0proronanbHOCTh. OpTOHOPMHUPOBAHHBIN Oa3uUC.

9. [IpoexkTpoBaHKE BEKTOpPA HA TOANPOCTPAHCTBO.

7. [lonsitrie yauutapHoro npocrpancTsa. CBONWCTBAa YHUTAPHOT'O MTPOCTPAHCTBA.

JIMHEWHBIE OITEPATOPBI.

1.IlonsiTHe MTMHEWHOTO Omeparopa.

2. IToHsATHUs paHra u aedexTa JMHEHHOTro oreparopa.

3.IlocTpoenne MaTpuILIbl JINHEHHOTO ONEPATOPA.

4. ITpeoOpa3oBaHue MaTpPHULIbl OriepaTopa Mpu U3MEHEHUH Oa3uca.

5.Co0CcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUEHUS JTMHEHHOT 0 orepaTopa.

6. XapaKTepuCTUUECKOE YPAaBHEHUE U XapaKTEPUCTUUYECKUI MHOTOYJIEH.

4. PaznoxeHne MaTpHUILIbI OIlepaTopa MPOCTON CTPYKTYPHI.

5. Onpenenenre NHBAPUAHTHOIO IOITPOCTPAHCTBA.

6. TpeyrosbHas ¢popMa MaTPHUIIBI OTIEPATOPA.

7. IloHatme HUIBNOTEHTHOTro omeparopa. KaHoHMueckas ¢opMa  MaTpHILBI
HUWIBIIOTEHTHOT'O OIlepaTopa.

8. HopmanbHas >xopmanoBa ¢opma, IlpuBeneHune matpuiisl omneparopa K HOpPMalbHOM
YKOpJIaHOBOH (hopMme.

9. ConpspKeHHBIM oneparop.

10. Hopmasnbnble oniepatopsl. MaTpuiia HOpMaabHOTO OTepaTopa.

11. Yuaurapnsle onepaTopsl. MaTpuiia yHUTapHOTO oIriepaTropa.

12.  CamoconpspkeHHbsld  omeparop. [lpuBeneHne MaTpuibl CcaMOCONPSKEHHOTO
oreparopa.

BUJIMHENHBIE U KBAJIPATUYHBIE ®OPMBI.

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

2. Onpenenenue KBajgpaTHuHON (popMbl. [locTpoeHne MaTpuiibl KBaipaTUIHOM (POpMBI.
3. Kanonunueckuii BUJ1 KBaApaTUYHOU (HOPMBI.

4.Meton Jlarpanxa npuBeeHHs KBaIpaTUIHON (POPMBI K KAHOHUUECKOMY BHILY.



5.Merona SIko6u nmpuBeaeHHS KBaIPaTUIHON (HOPMBI K KAHOHUYECKOMY BUJTY.

6.IlpuBenenre KBagpaTHYHOW (POPMBI K KaHOHUYECKOMY BHUAY B OPTOHOPMHPOBAHHOM
Oasuce.

7. OgHOBpEeMEHHOE pHUBEIeHNE K KAHOHMYECKOMY BH]Y JIBYX KBaJpaTHUHBIX (OPM.

8. llpuBeneHue K KaHOHMYECKOMY BHJY YPaBHEHHME TI'MIIEPIIOBEPXHOCTH BTOPOTrO
MOpsI/IKA.

9. 3akoH MHEPLUUHU KBAAPATHYHBIX (hopM.

10. Onpenenenune marpuiibl ['pama. CoiicTBa maTpulbl [ pama.

11. Kpurepuii Cunbsectpa.

IIpumepsl 3a1a4:

| cemectp

1. Pemuth cucremy no npasuity Kpamepa

2x+3y—-z =0,
X+2y+3z=1,
X+ 3y =-1.
2. BeruncnuTh onpeneauTeb
1 4 3 1
2 8 3 4
1 3 6 10/
4 4 10 20

3. Haiitu ipoeximio Toukn A(4,—3,1) na mnockocts 5X+3y—z2-3=0.

4. CocTaBUTh ypaBHEHUS MPOEKIUU IPSIMON

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

Il cemecTp
1. JluneliHOE MOANPOCTPAHCTBO L 3a/7aHO ypaBHEHUSIMU

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

12x, —2X, + X, +8X, +5x%, =0.

Haittu ypaBHeHus, 3a1ar0111€ OPTOTOHAIIBHOE TOMTOJTHEHUE L
2. [IpumeHnsis mporiecc OpTOTOHAIMU3AINH, TOCTPOUTH OPTOHOPMHUPOBAHHBIN Oa3HC

noANpoOCTPAHCTBA, HATAHYTOT'O HAa 3a/IaHHYIO CUCTCMY BCKTOPOB

1 1 1 -3
1] _ _ 0] _ 3
X1:1’X2:3'X3:O’X4: 4

1 4 0 5

3. Haiitu panr, nedekr, sjipo 1 o0pa3 orneparopoB, 3aJJaHHOTO CIICIYIOIICH MaTPHUIICH



4. HaifTu KBaJipaTHBIN KOPEHb JJIs1 MATPUIIbI

5 -3
-3 5

PesynmbraTel  3K3aMEHOB  ONPENENSAIOTCS  OLEHKAMU  «OTJIIMYHO»,  «XOpOILIO»,
«YAOBIIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHON:

OLICHKA «OTJIUYHO», €CJIM CTYACHT YBEPEHHO BIAACET TECOPETUYECKUM MAaTEPHUAIIOM,
OTHOCAILMMCS K JIMHEHHOHN anredpe W aHAJUTUYECKOM N€OMETpUH, YBEPEHHO HCIOJIb3YyeT €ro
IpY PEUICHUH 33124 JTUHEWHOU anreOpsl M aHATUTHYECKON reOMETPHH;

OLICHKA «XOpOILUO», €CIM CTYACHT XOpPOLIO BIAAECET TEOPETUYECKUM MAaTEPUAJIOM,
OTHOCSILIUMCSI K JIMHEHHON anredpe ¥ aHAIMTUYECKOW N€éOMETPUH, XOPOILIO UCIOIb3YET €ro Npu
peLIeHUH 3aj1ay JIMHEHHOM anredpbl M aHATUTUYECKON reoMeTpuu;

OLICHKA «YyJOBJICTBOPUTEIBHO», €CIU CTYAEHT HEIOCTaTOYHO XOpOWIO BIAACET
TEOPETUYECKUM MaTepUaJIOM, OTHOCSIUMCS K JINHEHHOH anredpe U aHaIMTUYECKON T'€OMETPHH,
HEIOCTaTOYHO XOPOIIO HCHOJB3YyeT €ro MpH pEmIeHHHd 3a7ad JIMHEHHOH anreOpel u
AHAINTUYECKOU FEOMETPHH;

OLICHKA «HEYJOBJIETBOPUTEIBHO», €CIM CTYIEHT HE BIJIAJEeT TEOPETHUYECKUM
MaTepHajJoM, OTHOCAUIMMCS K JMHEWHOHW anredpe M aHAIUTHUYECKOM IeoMEeTpUH, HEYBEPEHHO
HCIIOJIB3YET €T0 MPU PEIICHUH 3aa4 JIMHEHHON anreOphl U aHATUTHYECKON reOMEeTpHH.

OneHouHble MaTepuallbl UIsl IPOBEIEHUS NPOMEKYTOYHON aTTECTallui pa3MEIICHbl Ha
caiire TI'Y B pasmene «MHpopmanms 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNeKTPOHHBIN yueOHbIi Kypc o auctmuinae B LMS iDo;
0) OrleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEKYTOYHOM aTTeCTallMH I10
JUCLHUILIINHE.
B) [lnan cemMuHapckux / MpaKTUUECKUX 3aHATHI 10 TUCLHUIUIMHE.
ITo xKypcy IpeyCMOTPEHBI CIEAYIOIINE IPAKTUYECKUE 3aHITHSL:
1.Onepanuu Hag MaTpUIIAMH.
2.Bpruncnenue onpenenuTeneit 2-ro u 3-ro nopsaka.
3.Beruncienue onpenenuTennei.
4.Bpruucienue onpeneauTenei.
5.BbluncieHue onpenenuTesne.
6.Teopema Jlannaca.
7.00patHas MaTpuLa.
8.PaHr MaTpuIbL.
9.Pemenue cucteM JTUHEWHBIX ypaBHeHUN. @opmynel Kpamepa.
10.Pemenne cuctem nuHeNHbIX ypaBHeHUi. Meton ["aycca.
11.Pemienne 0AHOPOAHBIX CUCTEM JINHEVHBIX YPAaBHEHHM.
12.PemieHrie  OJHOPOAHBIX CUCTEM JIMHEMHBIX ypaBHeHWil. OOmiee pemieHue
HEOJHOPOHOU CUCTEMBI.
13.0nepanuu HaJ BEKTOpaMHu.
14.Jluneiinas 3aBUCUMOCTb BEKTOPOB. ba3nc 1 KoOpAMHATHI BEKTOPA.
15.Cxkansipoe npousseneHre. OpToroHanabHOE MPOESKTUPOBAHUE BEKTOPA.
16.BekTopHOE MPOU3BEICHHE.



17.CmenianHoe U JBOMHOE BEKTOPHOE MTPOU3BEICHUE.

18.Pemenure npocrelmmx 3aa4 aHaATUTHYECKON T€OMETPHH.

19.I1psimast Ha IOCKOCTH.

20.ITpsimMast Ha TIIOCKOCTH.

21.I1nockocTs.

22.11mockocCTs.

23.IIpsimast B IpOCTPaHCTBE.

24 1IpsiMast ¥ TUIOCKOCTh B MPOCTPAHCTRBE.

25.IlpsimMast v TIOCKOCTH B MIPOCTPAHCTBE.

26.9nmunc. OKpY>KHOCTb.

27.I'mnepbomna.

28.ITapabomna.

29.KpuBble 2-ro nopsijika B MOJSIPHBIX KOOpPAMHATAX.

30.IIpuBeneHne KpUBbIX 2-TO MOPSIKA K KAHOHUYECKOMY BUTY.

31.Cdepa.

32.KoHycC ¥ uauHIp.

33.Anrebpandeckue CTpYKTYpHI.

34 .JIunelinple MpocTpaHcTBa. ba3uc U KOOpAUHATHI BEKTOPA.

35.JIuHelinble MOANPOCTPAHCTBA.

36.1Ipsimas ¥ MIOCKOCTS.

37.EBKIIMIOBBI TPOCTPAHCTBA.

38.EBKIMI0BBI TPOCTPAHCTBA.

39.Marpuia JMHEHHOTro orepaTopa.

40.06pa3 u apo JIMHEHHOTO ONepaTopa.

41.CoOCTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS TMHEWHOTO OIepaTopa.

42 VluBapuaHTHbIE MOAIPOCTPAHCTBRA.

43 Kanonunueckas ¢popma XKoprana

44 Mertop Jlarparka. Mertona SAxkoou

45 .JIuHelHble OnepaTopbl B YHUTAPHBIX U €BKIUJAOBBIX IPOCTPAHCTBAX.

46.CaMOCOTIpsIKEKHHBIE OIIEPATOPHI.

47 IlpuBenenre KBaApaTUYHON (HOPMBI K KAHOHUYECKOMY BHUJly B OPTOHOPMHUPOBAHHOM
6asuce.

48.I'unepnoepxHoctu 1I-ro nopsiaxa.

12. Ilepeuyens y4eOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

—JInBummn K.M. Kypc nuneitHo# anredpsl v aHamuTHYeckoi reomeTpun: yuebHuk / K.M.
JIusmun — CI16: U3natensctBo «Jlans»,2021. — 508 c.

—JIuummn K.U. Jluneitnas anre6pa u aHanuthueckas reometpus. Y. I: yueOnux/ K.H.
JIuBmun — Tomck: U3n. HTJI, 2011. — 252 c.

— JIuBmmn K.W. JIuneitnas anreOpa u ananutuyeckas reometpus. Y. II: yueonuk/ K.1.
JIusmun — Tomck: U3n. HTJI, 2011. — 276 c.

— Wneun B.A., Tlo3usk O.I'. AHanutndeckas reometpus: yaeoHuk / B.A. Mnbun — M.
®uzmataur, 2020. — 224 c.

— Wneun B.A., [lo3usk D.I'. Jluneiinas anrebpa: yueOnuk /  B.A.  HWmpun - M.:
®uzmataur, 2020, — 280 c.

— BoeBoaun B.B. Jluneiinas anredpa: yueOnuk / B.B. BoeBonun — M: ®uszmarnut,2021.
—416c.

— JIuBmmn K.M., Cyxotuna JLIO.  3amaun u ynpakHeHUs IO JHMHEHHOW anreOpe:
yaeonoe nocobue / K. U. Jlusmmi — Tomck: M3natensckuii Jom TI'Y, 2016, 140 c.

— IIpockypskoB U.B. COopHuk 3amau mo nuHeiHoil anrebpe / M.B. IlpockypsikoB —
CII6.: U3gatennctBo «Jlanby», 2019. — 476 c.



—yb6epbunep O.H. 3amaun u ynpakHeHUs 1O AaHAJIUTUYECKOH TreoMeTpuu /
O.H.Ily6ep6unep — Cankrt- [letepOypr: Jlans, 2021. — 336 c.

0) IOTIOJHUTENbHAS JINTEpaTypa:

— Anexcanapos [1.C. Kypc ananutudeckoil reomerpun W juHerHo#M anreOpsr / I1.C.
Anexcanapos — CII6.: Jlans, 2016. — 512 c.

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

— JIankacrep I1. Teopus matpui: yueOonuk / I1. Jlankacrep — M.: Hayka 1978. — 280 c.

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

— Edumo H.B., Posenmopn O.P. Jluneitnas anrebpa W MHOTOMEpPHAs TE€OMETpPHS:
yuebnuk / H.B. EpumoB — M.: ®usmatiut, 2005 —544 c.

0) pecypchl cetn IHTEpHET:

— OTKPBITBIE OHJIAWH-KYPCBI

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hay4nou Ooubmmoreku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (perozutopuii) Ty —

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

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant cryaenrta — 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:

— YuauBepcuterckas unpopmarponnas cuctema POCCHUS — https://uisrussia.msu.ru/

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

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun aJis IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AyauTtopun JUisl IPOBEIEHUS NMPAKTHUYECKUX 3aHATUH, MHAWUBUIAYAJIbHBIX U I'PYIITOBBIX
KOHCYJIBTALIUM, TEKYILLEr0 KOHTPOJIS U IIPOMEXYTOYHOU aTTECTALUH.

[Tomemienust 111 caMOCTOSATENbHON pabOThI, OCHALIICHHBIE KOMITbIOTEPHON TEXHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOPMAaMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Uupopmanust o pazpadoTynukax

JluBummy, Knumentuit VcaakoBuu, O-p TeXH. Hayk, npodeccop, npodeccop kadeapsl
IIPUKIIAIHOM MaTeMaTUKH UHCTUTYTA PUKIIAJHON MAaTEMATUKU U KOMIIBIOTepHbIX Hayk HU TI'Y.
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http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

