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1. Ilesb U UIaHUPYeEMBbIe Pe3YJIbTATHI 0CBOCHHUS THCIUIIIHHBI

[enbio 0OcBOEHUS AUCHUIUINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUI:

OIIK-1 Cmocoben mnpuMeHSATh (GyHAaMEHTAJIbHBIC 3HAHHS, IOJyYCHHbIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) E€CTECTBEHHBIX HAyK, M HCIOJb30BaTh UX B MpodeccunoHanbHON
JESTENIbHOCTH.

OIIK-3 CrnocobeH npUMEHATh W MOAMQPHUIIMPOBATH MAaTEMAaTUYECKHE MOJCIN s
peleHus 3a1a4d B 00J1acTH Mpo(ecCHOHATBHON IS TEIbHOCTH.

PesynpraramMu OCBOEHUSI NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1 JlemoHCTpUpPYET HaBBIKK PabOTHI C Y4EOHOW JUTEpPaTypOll MO OCHOBHBIM
€CTECTBEHHOHAYYHBbIM U MAaTEMATUYECKUM AUCLUIIIIMHAM.

HOIIK-1.2 JIeMOHCTpUPYET HaBBIKA BBIIIOJHEHHSI CTaHJIAPTHBIX JIEUCTBUM, pEIICHUS
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOLIMX 3aKOHOMEpHOCTEH, (HOpMyTHUpyEeMbIX B
pamkax 0a30BbIX MATEMATHYECKUX U €CTECTBEHHOHAYUHBIX AUCIIMILINH.

NOIIK-1.3 JleMOHCTpHpYeT HaBBIKM HCIOJIb30BAHUS OCHOBHBIX IOHATUH, (AKTOB,
KOHIENINM, MPUHIIMIIOB MaTeMaTUKU, MHGOPMATUKU U ECTECTBEHHBIX HAyK [UIsl peLICHHS
IIPAKTUYECKHX 3aJay, CBA3AHHBIX C IPUKIIAJTHOW MAaTEMATUKONW U NH(OPMATUKOM.

NOIIK-1.4 JlemoHCTpupyeT IOHMMaHUE€ W HABBIKM [PUMEHEHUS Ha IPAKTUKE
MaTeMaTUYECKUX MOJENCH U KOMIIBIOTEPHBIX TEXHOJIOTMH JJIsl PEIEHUsl NMPaKTUYECKUX 3ajad,
BO3HUKAIOIIUX B MPOPECCUOHANBHOMN 1eATeIbHOCTU

NOIIK-3.1 JleMOHCTpUpYyeT HaBBIKM HPUMEHEHHUS COBPEMEHHOIO MaTEeMaTH4ECKOIO
amnmnapaTta JJs IOCTPOEHUsl aJEKBATHBIX MAaTeMaTHYECKUX MOJENEl pealbHBIX IPOLIECCOB,
00BEKTOB M CHCTEM B CBOCH MpPEIMETHON 00J1acTH.

NOIIK-3.2 [lemoHCcTpupyeT yMeHUE coOuparb Hu 00pabaThiBaTh CTATUCTHUECKUE,
AKCIIEPUMEHTAJbHbIE, TEOPETHMUECKHE W T.I. JAHHbIE M IOCTPOCHUS MaTeMaTHYECKHX
MO/IeJIEl, PACUE€TOB U KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB.

NOIIK-3.3 JleMoHCTpUpYET CIIOCOOHOCTh KPUTUUYECKU MEPEOCMBICIMBATH HAKOILICHHBIN
OMbBIT, MOAU(PUIMPOBATHL MPU HEOOXOAMMOCTH BHJA U XapakTep pa3padaThiBaeMoit
MaTE€MaTU4eCKONU MOJECIIH.

NOIIK-3.4 JleMOHCTpUpYeT TIIOHUMaHUE W YMEHUE IIPUMEHATH Ha MpPaKTUKE
MaTeMaTUYeCKUe MOJIEIM U KOMIIBIOTEPHBIE TEXHOJIOTUU JJI PELIEHUs pa3MyHbIX 337134 B
o0acT npoecCHOHAIBHON AeSTeNbHOCTH.

2. 3ama4m 0CBOCHUSA JUCHHUIINHBI

— MpPUBUTH HABBIKM paboOTBl ¢ y4eOHOH mauTepaTypoil Mo JMHEHHON anreOpe u
AQHAJIMTUYECKON T€OMETPHH,

— OOYYHUTh CTYIEHTOB OCHOBHBIM IOHSATHSIM JMHEHHON anreOpbl W aHAIUTUYECKOH
T€OMETPHUH, YMEHHUIO pElIaTh TUIIOBBIE 334U,

— OOy4YUTh YMEHMIO TOJIb30BAaThCS METOJAMHU JIMHEHHON anreOpbl M aHATUTHYECKON
FEOMETPUM MpPHU PELIEHUH MPAKTUYECKUX 3a7ad M pa3paboTKe MaTeMaTH4YeCKHX MoJenen
TEXHUYECKUX U COLIMAIBHO-D)KOHOMUYECKUX CUCTEM.

3. MecTo AUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
JlucuuIuinHa OTHOCUTCSL K  00s3aTelbHOM 4YacTH 00pa3oBaTENbHOM MPOTrpaMMBIL.
JucuunimHa BXOAUT B MOAYNb «MaTteMaTukay.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) IPOMEKYTOUHON ATTECTALMH MO AUCHHUILINHE

[IepBe1it cemecTp, 3a4er
IIepBbIit cemecTp, IK3aMEH
Bropoii cemectp, 3auer
Bropoii cemectp, sx3ameH



5. Bxoanble TpeOOBaHNS AJIsl OCBOEHHS IMCUUILITUHbBI

Jljis ycrienrHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, chOpMHUpPOBaHHBIE B
XO0/JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTrPaMM HPEAIIECTBYIOMIETO YPOBHS 00pa3oBaHusl.

6. SI3bIK peasn3anuu

Pycckuit

7. O0LeM IUCHUIITHHEI

OO01mas TpyI0eMKOCTh TUCHHUIUIHHBI cocTaBisier 14 3.e., 504 yacoB, U3 KOTOPHIX:
-nmexkuuu: 124 yu.

-IpaKkTUYEeCKue 3aHATus: 124 u.

O6beM caMOCTOATENIbHOM pabOThI CTY/IEHTA OINpeAeNieH Y4eOHbBIM IJIAHOM.

8. CoaepikaHue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. MaTpuubl U onpeaeJuTeu

Matpuubl 1 JnedcTBus Haa HUMU. biounele Marpuibl. OmnpeneseHue ONnpeaeaIuTes.
Onpenenurenu Il u III mopsinkoB. OcHOBHBIE CBOWCTBa ompeAenuTenei. Anredpandeckue
JIOTIOTHEHUSI, MUHOPBI. CBSI3b MUHOPOB € ajireOpandeckuMu aonojgHeHussMu. Teopema Jlamnaca.
Beruucnenue onpenenureneil. O6paTHast MaTpulia U ee BbluMcieHue. JIMHelHas 3aBUCHMOCTh
BeKTOp-cToNIONOB. Panr Marpumpl. Teopema o 6azucHoM MuHOpe. CriocoObl BBRIYUCIICHUS PaHTa
MaTpHULIBIL.

Tema 2. CucreMbl JUHEHHBIX YPABHEHUH

OcHoBuble monatusa. Teopema Kponekepa-Kanemmu. ®opmynsr Kpamepa. OOmias
teopus. Yucno peuienuit nuHeitHoi cucrembl. Meron ["aycca. CucteMbl OHOPOIHBIX JIMHEHHBIX
ypaBHeHMH. DyH1aMeHTaIbHAasA cucTeMa perieHuil. Obiiee peleHre HeoJHOPOAHOM CUCTEMBI.

Tema 3. BekTopHas anreopa.

CkayisipHble M BEKTOPHBIE BEIWYMHBI. JlecTBUS Haj BEKTOpaMM. bazuc M KOOpAMHATEHI
BeKTOpa. JIuHelHas 3aBUCHMOCTb BEKTOPOB. [Ipn3Haku smHeWHON 3aBucuMocTH. IloHsTHE
BEKTOPHOI'O MPOCTpaHCTBa. Pa3MepHOCTh M 0a3uc BEKTOPHOro mpocTtpaHcTBa. KoopauHaTbl
BEKTOpA. Y CJIOBHE KOJJIMHEAPHOCTH BEKTOPOB. AQ(UHHBIE U 1€KapTOBBI KOOPIUHATHI TOUKH Ha
IpsIMOM, Ha IUIOCKOCTH M B IpocTpaHcTBe. OpToroHalbHas Mpoekuus BekTopa. CkaispHoe
IIPOU3BEIEHNE BEKTOPOB M ero cpoicTBa. OpueHTauus TpoilKM BeKTOpoB. BekropHoe
IIPOU3BENICHUE U €ro cBoMcTBa. CMEIIaHHOE IPOU3BEIEHUE TPEX BEKTOPOB. [[BOMHOE BEKTOPHOE
npousBenenue. [Ipocreiimue 3amaun aHanutudeckod reomerpuu. [IpeoOGpasoBanue Oasuca u
CHUCTEMBI KOOPAHHAT.

Tema 4. YpaBHeHusi TMHUI ¥ MOBepPXHOCTEl

VYpaBHeHUsT JMHUH U TOBEpXHOCTeH. AnreOpanyeckue JIMHUM UM TOBEPXHOCTH
[Tapamerpuueckue ypaBHeHus JuHUM 1 noBepxHocTel. Cdepa. Konycsl. Hununapsr.

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

VYpaBHeHus npsamelx U 1ockocted. [loBepxHoctn n ymHMM I-ro nopsanka. Henosnbie
YPaBHEHHS IIJIOCKOCTHU M NPSAMON Ha IJIOCKOCTH. YPaBHEHUS INIOCKOCTH U NIPSMOM Ha INIOCKOCTH
B oTpe3kax. HopManbHble ypaBHEHMsI IIIOCKOCTH U MPsAMOi Ha miockocTu. [IpuBenenne oomux
YPaBHEHUH IUIOCKOCTH M MPSMOM Ha IUIOCKOCTH HOPMallbHOMY BUIY. PaccTosHME OT TOukM 10
npsIMOM (TUIOCKOCTH). Y CIIOBUSI OPTOTOHATIBHOCTH U MApauIeIbHOCTH MPSIMBIX HA MJIOCKOCTH U
wiockocteil. Ilapamerpuueckre M KaHOHMYECKHUE YpaBHEHUS NPSAMOH. YpaBHEHHE NMpPSIMOW Ha
IUIOCKOCTH € YIJIOBBIM KO3 (ULIHUEHTOM. YTOJI MEXIY MPSIMBIMU B MPOCTPAHCTBE. YTOI MEXIY
INpsIMOM M IUIOCKOCTHIO. [lapamerpuueckue ypaBHEHUS IUIOCKOCTH. ITydok M CBsi3Ka MpSMBIX.
ITydok miockocrei. CBsi3Ka MIOCKOCTEN.

Tema 6. Jlnnun 11 nopsigka.

Omnunc. Kanonmdeckoe ypaBHeHue aiunca. ['unepOona. KaHoHuueckoe ypaBHEHUE
runepoosnsl. [Tapabona. KanoHundeckoe ypaBHeHHE Napabosibl. YpaBHEHUS JIMHUA BTOPOTO



nopsiika B MOJSAPHBIX KoopauHarax. KacarenbHble k nuHusAM II-ro mopsaka. Ilpusenenue
ypaBHeHUs JuHUM [I-ro mopsnka k kaHoHndeckomy Buay. MuBapuanTel iuHum II-ro nopsiaka.

Tema7. IloBepxuoctu II nopsaka

Onnmuncona. ['mnepOomouapl. IlapabGomouasr. [lumuaaper u konycel Il-ro mopsiaka.
[ToBepxHoctu Bpamienus. lIpsmonuHeiinpie 00pa3yroUIre OJHOMOJIOCTHOTO TuUnepboionaa u
runepoosnmyeckoro napadonouna. Kacarensnsle k nosepxHoctsaMm II-ro nopsnka. KacarenbHas
IIJIOCKOCTb.

Tema 8. Auiredpandeckue CTpPyKTypbl

MHuosxecTBa U noaMHoXkecTBa. Onepanuu HajJ MHOXKECTBaMHU. bUHapHbIE OTHOIIEHMS.
OTHomIeHusT mTOpsiiKa U 3KBUBaJIEHTHOCTH. Otobpaxkenus. Komnosunus oToOpaskeHHH.
Anrebpanueckue onepanun. O6parnas oneparus. ['pynma. Komwiio. Tlomne. [Tone koMImiekCHBIX
yucen. OcHoBHas TeopeMa ainreOpbl. Kosbo MHOrowieHoB. J[eaMMOCTb MHOTOUJIEHOB.
OcHoBHas Teopema ainreOpsl U CIESACTBUS U3 HEE.

Tema 9. J/InuHeiiHbIe NPOCTPAHCTBA

Jluneitnbie mpoctpancTBa. Onpenenenue. ba3uc mpocTpaHcTBa U KOOPAUHATHI BEKTOpA.
Pa3mepHocTs  smHeiiHOro  mpocrtpaHcTBa.  M3omopdu3M  KOHEUHOMEpHBIX  JIMHEHHBIX
npoctpanctB.  [IpeoOpazoBanme  0a3MCcOB  NPOCTPAaHCTBA M KOOPAWMHAT  BEKTOPOB.
[TongnpoctpancTBa JMHEHHOro mnpocTpaHcTBa. JIuHelHas oOosiouka. 3ajaHue JIMHEHHBIX
noamnpocrpancts CJIY. Ilepeceuenne u cymMma JMHEHHBIX NoOANpocTpaHcTB. [Ipsmas cymma.
Pa3zMepHOCTb CyMMBI U IepeceyeHts TMHEHHBIX TOAIPOCTpaHCTB. JInHeiiHble MHOr00Opa3usl.

Tema 10. DiieMeHTHI AHATUTHYECKOH reOMeTPHH B N — MEPHOM NPOCTPAHCTBE

Toueuno-sexkTopHoe addunHOoe mpocTpancTBo. CucremMa  KOOpJAMHAT U ee
npeoOpazoBanue. K-mepuble minockoctu. llpsamas u orpe3ok npsiMoil. ['MIepruiocKocCTb.
Beinykibsie MuokecTBa. [TomynpocTtpancTsa. Beinykiibie 000510uky. CUMIIIEKCHI.

Tema 11. EBKIINI0BBI U YHUTAPHBbIE IPOCTPAHCTBA

EBxnunoBsl mpoctpanctBa. Omnpenenenue. HepasencrtBo IlIBapua. [lnuna (HOpMma)
BekTopa. Paccrostnue. OpToHOpMHUPOBAaHHBIN 0a31uC KOHEYHOMEPHOT'O €BKJIMI0BA IPOCTPAHCTBA.
ITpouenypa oproronanuzauuu ['pama-IlIMuara. OproronansHoe gonosHenue. llpoextuposanne
BEKTOpa Ha MOANIPOCTpaHCTBO. M3oMopdu3M €BKIMIOBBIX MPOCTPAHCTB. YHUTApHbBIE
IIPOCTPAHCTBA.

Tema 12. JIuHeliHbIe onepaTopbl

JIuneiinble omnepartopsl. Omnpenenenue. ClO)KEHHME M YMHOKEHUE Ha  YHCIIO.
[IpousBenenue omnepatopoB. Panr u nedext nuHeitHOro omneparopa. HeBwsIpokIeHHBIE
oneparopsl. O6paTHbIif onepaTop. Marpuua auHelHoro oneparopa. IIpeoGpa3oBanue MaTpHIIbI
JMHENHOro onepaTopa Mpu Nepexo/ie K HOBOMY 06asucy.

Tema 13. Kanonn4yeckue (popMbl MAaTPHIBI JIMHEHHOI0 OIlEPaTOpPa

CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JIMHEHHOro oneparopa. OnpeneneHue
U OCHOBHBIE CBOHCTBA. XapaKTEpUCTHUUYECKMM MHOrowIieH omepatopa. HaxoxneHue
COOCTBEHHBIX 3Hau€HUl U BeKTOpoB. OmnepaTtopbl NPOCTOW CTPYKTYyphl. VHBapuaHTHBIE
noxanpocrpancTea. MHaynupoBanHblil oneparop. OneparopHbiii MHorowieH. Teopema Koamu-
'amunprona. TpeyronpHas ¢opMa wmarpuisl onepaTopa. HuIbIOTEHTHBIE ONEPaTOPHI.
Kanonnyeckuil 0a3uc HUIBIIOTEHTHOrO onepaTtopa. [IpuBeneHue MaTpuibl oneparopa K
KaHOHMYECKOM JKOP/IaHOBOH (hopme.

Tema 14. /IuHelinbie onepaToOpbl B YHUTAPHOM NPOCTPAHCTBE

JIuneliHple omepaTopbl B YHUTapHOM mpocTpaHcTBe. COINpsKEHHBIE OIEepaTOpBI.
HopmaneHbele  omepatopel.  YHuTapHbelii  omepatop.  CaMOCONpPSDKEHHBIM — omeparop.
[TonoxxutensHO ompeneneHHpie omnepatopsl. [lomsipHoe pasznokeHue omneparopa. JInHeiHbIE
omepaTopsl B BELIECTBEHHOM €BKJIWIOBOM IIPOCTpPaHCTBE. BapuanMoHHOE omnucaHue
COOCTBEHHBIX 3HAUYCHUM CaMOCOTIPSKEHHOTO orepaTopa. Hopma onepartopa.

Temals. JInneiinbie, OMIHHEHHbIC H KBaJAPATHYHbIE GOPMBbI

Jluneitnole ¢opmbl. bununeiinpie Qopmbl. Ksaapatuunbsie ¢opwmbl. IlpuBenenue
KBaJpaTU4HOW (OpMBI K KaHOHMYeCKOMY BHIy. Meron Jlarpamwxka. Meton SxoOu. 3akoH



MHEPIUH KBaJpaTUYHBIX (opM. 3HAKOONpeAeTIeHHbIe KBaapaTuuHble (opMbl. Marpuna I 'pama.
Kpurepuit CunbBectpa

Tema 16. buianneiinbie U KBajgpaTHuHble GOPMBbI HA YHHUTAPHOM IPOCTPAHCTBE.
I'uneprnoBepXHOCTH BTOPOIo MOPSiAKA

bununelinple u KBagpaTHUHbIE (OPMBI HA EBKJIMAOBOM HpocTpaHcTBE. CBs3b MEXIY
OmnnHeHpIMU (OopMaMU W JIMHEWHBIMH omneparopamu. [IpuBenenue kBagpaTudHON (OPMBI B
OpTOHOpPMHpOBaHHOM 0a3zuce. OJHOBPEMEHHOE TPUBEACHHUE ABYX KBAJAPATUYHBIX (OpM K
KaHOHMYECKOMY BHUIY. [ HIEpHnoBEepXHOCTH BTOPOro mopsanka. llpuBeneHue ypaBHEHUs
TUIEPIIOBEPXHOCTHA BTOPOTO MOpsAKa K KAHOHUYECKOMY BUAY.

9. Tekymmii KOHTPOJIb 1O AUCHUIJINHE

Texkymuil KOHTPOJb IO AWCLUIUIMHE IMPOBOAUTCS IIyTEM KOHTPOJA IOCELIAEMOCTH,
IPOBE/ICHUS] KOHTPOJIBHBIX PA0OT, TECTOB M0 JEKIIMOHHOMY MaTepuaiy, KOHTPOJIS BBIIOJIHEHUS
JOMAIIHUX 3alaHuil U ¢ukcupyercs B (popMe KOHTPOJIBHOM TOYKM HE MEHEEe OIHOTO pasa B
ceMecTp.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

DK3aMeHBbI B IEPBOM U BTOPOM CEMECTPE MPOBOAUTCS B YCTHOM MJIM MUCbMEHHOM (opme
no Owieram. DOK3aMEHAIIMOHHBIH OWJIET COCTOMT M3 TpeX dacTei. [IpoaomKuTensHOCTh
3Kk3ameHa 1,5 gaca.

[IpuMepHBIii epeYeHb TEOPETUYECKUX BOIIPOCOB:

MATPULIBI, OIIPEJIEJIMTEJIN U CUCTEMBI JIMHEMHBIX YPABHEHMIA

1. Onpenenenrie yMHOXKEHHUS MaTpullbl HAa MaTpully. CBONCTBAa YMHOKEHHUS.

2.0npezneneHue OnpenenuTess MaTpULbl N-ro MopsiiKa.

3. Omnpenenenue wieHa onpenenutens. OnpeaeneHne 3HaKa 4jieHa OMpeAeIUTeNs MyTeM
I10JICYETa UHBEPCHUH.

4 Onpenenenue anredpandecKux A0NoTHEHUH. DOPMYITBI pa3IoKEHHs OTPEACTHTENS

0 CTOJIOIY U CTPOKE.

7.1loHsATHE NOMONHUTENBHBIX MUHOPOB MaTpullbl. CBs3b MUHOPOB C airedpandecKuMu
nononHeHusaMu. 8. Teopema Jlamnaca.

9.Ilonsatue obparHoi Matpuilel. Heo6xoaumMoe 1 10CTaTOUHOE yCIIOBUE

cyuiecTBoBaHMs. PopMyJsia BEIYUCIECHHUS. .

10. Ilonsatue panra matpuipl. OCHOBHbBIE CBOWCTBA.

11. Teopema o 6a3ucHoM MuHOpe. Bropoe onpeneneHne paHra MaTpuiibl.

12 .BpluncieHye panra MaTpullbl CBEIEHUEM €€ K KAHOHUYECKOM.

13.ITonATHE CHUCTEMBI JIMHEHHBIX ypaBHEHMH. Matpuunas 3anuck. COBMECTHOCTH U
OTIPEIENIEHHOCTb.

14.YcnoBue coBmectHocTH cucteMsbl (Teopema Kponekepa-Kanennn).

15. ®opmynsl Kpamepa. Y cinoBue ux NpuMEHUMOCTH.

16. IlonsiTue 6a3ucHOM cucTeMbl. [ TaBHBIE U CBOOOHBIC HEU3BECTHBIE.

17.Meton I'aycca.

18.0aHOpOAHBIE CUCTEMBI. Y CIIOBHE HETPUBUAIBHON COBMECTHOCTH.

19.®ynnamenTanbpHas cucreMa pemeHuil. CBs3b uncia QpyHaaMeHTalbHbIX

pELIEHNI C pAHIOM CHUCTEMBI.

20.CtpykTypa 00IIeTo pemeHusi OJHOPOTHOW U HEOJHOPOTHON CHCTEM.

BEKTOPHAS AJITEBPA.

1.0Onpenenenue BekTopa. [Jnuna BekTopa. PaBeHCTBO BEKTOPOB.

2.Cnoxenne BeKTopoB. CBOWCTBA.

3.YMHOX€eHHEe BeKTopa Ha uncio. CBolcTBa.

4.1ToHsTHE TMHEWHON 3aBUCUMOCTH BEKTOPOB. [IpH3HaKku TMHENHON 3aBUCUMOCTH.
5.IIoHATHE BEKTOPHOI'O NIPOCTPAHCTBA.



6.
6.

[ToHsITHE pa3MEePHOCTH BEKTOPHOTO MPOCTPAHCTBRA.
Omnpenenenue 6aszuca u koopauHat Bektopa (V1,V2,V3).

7.Y ciioBUE KOJUIMHEAPHOCTU BEKTOPOB.

8.AddunHbIE W JEKapTOBbl KOOPAMHATHI TOYEK Ha MPSAMOM, TIUIOCKOCTU M B
IIPOCTPAHCTBE.

9.0pTtoronansHas mpoekuus Bekropa. CBOKUCTBA.

10
11
12
13

.CkassipHOe NMpOU3BEJICHNE U €T0 CBOWCTBA.

.BexTopHoe mpousBeneHue 1 ero CBONCTBA.

.CMenIaHHO€e MPOU3BEACHUE U €r0 CBOKCTBA.

.@opmyiiel mpeoOpazoBanus 0azuca Ha MIIOCKOCTU U B IPOCTPAHCTBE.

14.®opmynsl ipeoOpa3oBaHUs CUCTEMbBI KOOPJMHAT Ha IUIOCKOCTH M B IPOCTPAHCTBE.

AHAJINTUYECKAS 'EOMETPUA

0O ON N AW W

Ne)

18
19
YpaBHEHU
20
YpaBHEHU
21
YpaBHEHU
22
YpaBHEHU

. [lonsiTust 06 ypaBHEHUU JTUHHUH HA TUIOCKOCTH.

. IlonsiTust 00 ypaBHEHUH TOBEPXHOCTU

. [lonsiTrie 06 ypaBHEHUSAX JIMHUU B IPOCTPAHCTBE.

. [lonsiTrie anreOpandecKoi TMHUN B aNreOpandecKoi MOBEPXHOCTH.
. [TapameTrpuueckue ypaBHEHUS JTMHUI

. [TapameTrpudeckue ypaBHEHUS TIOBEPXHOCTEN.

. Ob1ee ypaBHEeHUE MPSMOI1 HA MIIOCKOCTH.

. YpaBHEHHE NPSIMOI HAa IIJIOCKOCTH B OTPE3KaX.

. HopmasibHO€E ypaBHEeHUE psMOil Ha MIIOCKOCTH.

. Onpenenenue paccTosiHUSA OT TOYKU JI0 IPSIMON Ha IJIOCKOCTH.

10.
11.
12.
13.
14.
15.
16.
17.

OO1iee ypaBHEHHUE IITOCKOCTH.

HopmanbHoe ypaBHEHHE IIIOCKOCTH.

Omnpenenenue paccTOSHUS OT TOYKU A0 TIOCKOCTH.

[Tapamerpuueckue ypaBHEHUS IPSIMOM.

Kanonudeckue ypaBHeHHsI IPSIMOIA.

Kanonuueckoe ypaBHenue 3urnca. CMbICI TapaMeTpOB YPaBHEHUS.
Kanonuueckoe ypaBHenue rumnep0osibl. CMbICT TapaMeTPOB ypaBHEHUS.
Kanonnueckoe ypaBHenue napadossl. CMbICT TapaMeTPOB YpaBHEHUS.

. Kanonnueckoe YpaBHCHHE 3JUIUIICOUA. CMEBICT napaMeTpoOB YPaBHCHUA.

. Kanonmnueckoe ypaBHEHHE OJHOIOJIOCTHOTO rHrepoononna. CMbict
o1,
. KaHonunueckoe ypaBHEHHE MBYIOJOCHOTO rumnepbonouga. CMbICT
o1,
. Kanonmueckoe ypaBHeHHE >TUNTHYECKOTO mapabononna. CMmbict
o1,
. Kanonmnueckoe ypaBHeHue rumnepOonudeckoro napadosonaa. CMmeica
o1,

AJITEBPAMYECKHNE CTPYKTVYPBI

NN DN AW

. Onpenenenne 0TOOpaXKeHUs.

. Onpenenenue anredGpandeckoil oneparum.
. Onpenenenrie 0OpaTHON Oneparuy.

. Onpenenenue rpymnisl.

. Onpenenenne Koapla.

. Onpenenenuie nosi.

. Onpenenenne n30MOp(HBIX IPYIIIL.

JIMHEMHBIE, AOOUHHBIE Y EBKJIMJOBEI TIPOCTPAHCTBA
1.0Onpenenenune TMHENHOTO MPOCTPAHCTBA.

napameTpoB

napameTpoB

apaMeTpoB

apaMeTpoB



2. IlonaTre MMHEHHON 3aBUCUMOCTH.

3. IloHsiTve pa3sMepHOCTH MPOCTPAHCTBA.

4. IlonsTus 0a3uca MpOCTPAHCTBA U KOOPAMHAT BEKTOPA.

5 TloHsiTHE TMHEMHOTO MOANPOCTPAHCTBA.

6. IlonsiTHe TMHEHHON 000TOUKH.

7. 3amanue JIMHEHHBIX TOAMPOCTPAHCTB CUCTEMaMU JIMHEUHBIX YPaBHEHUH.

4. TlonsiTus mepeceyeHUss M CyMMBbl JIMHEHHBIX MOANPOCTPAHCTB. TeopeMbl 0
Pa3MEpPHOCTH MEPECEUCHUS U CyMMBI.

5. Onpenenenre TOYEYHO-BEKTOPHOTO apGUHHOTO MPOCTPAHCTBO.

6. CucreMa KOOpAMHAT B IPOCTPAHCTBE .

7. II;mockocTh B .

8. [Ipsimasi TJIIOCKOCTH B .

6. Onpenenenue eBKIMI0Ba MpocTpaHcTBa. CKaIsipHOE TPOU3BEICHHUE.

7. lnuHa BekTopa.

8.0OproroHanbHOCTh. OpTOHOPMHUPOBAHHBIN OA3MC.

9. IIpoekTupoBaHue BEKTOpa Ha MOAMPOCTPAHCTBO.

7. IlonsiTue yHuTapHOTO NpocrpancTBa. CBONWCTBAa YHUTAPHOI'O IPOCTPAHCTBA.

JIMHEMHBIE OITEPATOPBI.

1.IlonsiTue nuHEHOTO onepaTopa.

2. [lonsTus panra u aedexra JIMHEHHOro oneparopa.

3.IlocTpoeHne MaTpUILIbI JINHEHHOTO ONIEPATOPA.

4. [IpeoOpa3oBaHue MaTPHUIIBI OTIEpaTOpa NPy H3MEHEHUH Oazuca.

5.Co0OcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO oniepaTopa.

6. XapaKTepuCTUUECKOE YPAaBHEHUE U XapaKTEPUCTUUECKUI MHOT OUJIEH.

4. Pa3znoxxeHne MaTpHULIbI OIIEPATOPA IPOCTON CTPYKTYPHI.

5. OnpeneneHyre MHBaAPUAHTHOTO OAIPOCTPAHCTBA.

6. TpeyronbHas popma MaTpULbl OlepaTopa.

7. TlomaTtme HWIBNOTEHTHOTO omeparopa. KaHoHmueckas ¢opma  MaTpHIBI
HWIBIIOTEHTHOIO OIlepaTopa.

8. HopmanbHas xopnanoBa ¢opma, [IpuBeaenne marpuilpl oneparopa K HOpMalbHON
YKOpIAAHOBOH dopme.

9. ConpsiKeHHBIN oneparop.

10. HopmainbHble oneparopsl. MaTpuiia HOpMaabHOTO OIEpaTopa.

11. YauTapHsie oneparopsl. MaTpuiia yHUTapHOTO OINEpaTopa.

12.  CamoconpsbkeHHblld  omneparop. llpuBenenme MaTpuubl CaMOCONPSKEHHOTO
oreparopa.

BUJIMHENHBIE U KBAJIPATUYHBIE ®OPMBI.

1.0Onpenenenue 6ununenoi Gopmel. IlocTpoenne mMarpuiibl OMIMHEHHON GOpMBI.

2. Onpenenenue kBaapaTUIHON GpopMel. [TocTpoeHre MaTpulibl KBaAPaTUIHON (OPMBI.

3. KanoHnnveckuii B KBaJpaTUUHON (hOPMBI.

4. Meron Jlarpanka npuBeieHUs] KBaIpaTUUHON POPMBI K KAHOHUYECKOMY BULY.

5.Mertona SIxko6u npuBeaeHHS KBaIpaTUYHON (HOPMBI K KAHOHUYECKOMY BUJTY.

6.IlpuBenenue kBaapaTHUHON (QOpPMBI K KAHOHHYECKOMY BHAY B OPTOHOPMHUPOBAHHOM
Oazuce.

7. OgHOBpEMEHHOE PHUBEIEHNE K KAHOHMYECKOMY BHUJY JIBYX KBaJpPaTHUYHBIX (POPM.

8. llpuBeneHue K KaHOHMYECKOMY BHJY YPaBHEHHME TIMIIEPIIOBEPXHOCTH BTOPOTO
NopsAIKA.

9. 3aKoH MHEPLUUHU KBAAPATUYHBIX (hOpM.

10. Onpenenenne matpuiibl ['pama. CBolicTBa Matpuiibl ['pama.

11. Kpurepuit CunbBectpa.



IIpumepsl 3a1a4:
I cemectp
1. Pemuth cuctemy no npasuiy Kpamepa

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

3. Haiiru npoexuuto Touku A(4,—3,1) na mnockocrs Sx+3y—z—-3=0.

4. CocTaBUTh ypaBHEHUS IPOEKLUU IPSIMON

x—4y+2z-5=0,
3x+y—-z+2=0
Ha INIOCKOCTh 2x+3y—z+2=0.

II cemectp
1. JIuHeitHOEe MOAIPOCTPAHCTBO L 33JaHO YPaBHEHUSMHU

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

12x, —2x, + x; +8x, +5x, =0.

HaiiTu ypaBHeHHs, 3a[ar0lKe OPTOrOHAIBHOE JONONHEHHe L .
2. Ilpumensist mpoliecc OpTOrOHAM3AINH, ITOCTPOUTH OPTOHOPMHUPOBAHHBIN 0a3HC
MOANPOCTPAHCTBA, HATSHYTOI'O HAa 3aIaHHYIO0 CUCTEMY BEKTOPOB

1 -3

s X3

1 1
_ |1 ]2 0
xl=17x2=3 =0’x4=

1 4 0

3. Haiitu panr, nedexr, sapo u o0pa3 onepaTopoB, 3aJaHHOTO CIEAYIOIIeH MaTpHIleit

1 00
0 1 0}
0 00

4. HaiiTn KBaJpaTHBIN KOPEHb ISl MATPHILIBI



5 3
-3 5

PesynbraTtbl  3K3aMEHOB  ONPEHENAIOTCS  OLEHKAMU  «OTIIMYHO»,  «XOpOIIO»,
«YAOBIIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY:

OLICHKA «OTJIWUYHO», €CJIIM CTYACHT YBEPEHHO BIAACET TEOPETUYECKUM MATEPUAIIOM,
OTHOCAILMMCS K JIMHEHHOHN anredpe W aHAJIUTUYECKOM M€OMETPUH, YBEPEHHO HCIOJb3YeT €ro
NPY PEUICHUH 33124 JTUHEWHOU anreOpsl M aHAIUTHYECKON T€OMETPHH;

OLICHKA «XOpOILIO», €CIM CTYACHT XOPOLIO BJIAACET TEOPETUYECKUM MAaTEPHAIIOM,
OTHOCSILIUMCSI K JIMHEHHON anredpe ¥ aHAIMTUYECKOW NeOMETPUH, XOPOILIO UCIOIb3YET €ro Npu
peLIeHUH 3aj1ay JIMHEHHOM anreOpsl M aHATUTUYECKO reoMeTpuu;

OLICHKA «YyJOBJICTBOPUTENIBHO», €CIU CTYAEHT HEIOCTaTOYHO XOpOLIO BIAACET
TEOPETUYECKUM MaTepUaJIOM, OTHOCSIILIUMCS K JINHEHHOH anredpe U aHaIMTUYECKON T'e€OMETPHH,
HEIOCTaTOYHO XOPOIIO HCHOJB3YyeT €ro MpH pelIeHHHd 3a7ad JIMHEHHOH anreOpel U
AHAINTUYECKOU FEOMETPHH;

OLICHKA «HEYJIOBJICTBOPUTEIBHO», €CIU CTYJEHT HE BIJIAJEeT TEOPETHUYECKUM
MaTepHaJIOM, OTHOCALIMMCS K JMHEWHOW anredpe M aHAINTHUYECKOM IeOMEeTpUH, HEYBEPEHHO
HCIIOJIB3YET €T0 MPU PEUICHUH 334 JTUHEHHON anreOphl U aHATUTUIECKON TreOMETPHH.

11. YuyeOHo-MeTOoAN4YECKOE 00ecreueHne

a) DJIIEKTPOHHBI y4eOHbIM KypC MO JUCHUIUIMHE B 3JIEKTPOHHOM YHHUBEPCUTETE

«Moodley.
0) O1ieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISI M IPOMEKYTOYHOW ATTECTAIMH I10

JUCLIUILINHE.
B) [Iman ceMUHAapCKUX / MPAKTUYECKUX 3aHATUH 110 TUCIUILIIHHE.
ITo xypcy IpeyCMOTPEHBI CIEAYIOIINE IPAKTUUECKUE 3aHATHS:

1.Onepanun HaK MaTpuIiaMu - 2 4ac.

2.Bpruucienue onpeaenuTeseid 2-ro v 3-ro nopsiika - 2 gac.

3.Beruncienue onpenenuTenei - 2 yac.

4. BpluncieHue onpeneauTenien - 2 yac.

5.Beruncnenue onpeneauTenei - 2 yac.

6.Teopema Jlanaca - 2 gac.

7.00paTHast MmaTpuIia - 2 4ac.

8.Panr mMatpuupsl - 2 yac.

9.Pemienue cucrem nuHelHbIX ypaBHeHUM. @opmyibl Kpamepa - 2 gac.

10.Pemienne cuctem nuHeHbIX ypaBHeHud. Meton 'aycca - 2 gac.

11.Pemienne oIHOPOAHBIX CUCTEM JIMHEWHBIX ypaBHEHUI! - 2 yac.

12.PemieHrie  OJHOPOAHBIX CUCTEM JIMHEMHBIX ypaBHeHWil. OOmee pemieHue
HEOJIHOPO/IHOM CHCTEMBI.- 2 Yac.

13.0Onepannn Haa BEKTOpamH - 2 yac.

14.JIlunelinas 3aBUCUMOCThH BEKTOPOB. ba3uc 1 KoOpAMHATHI BEKTOpa - 2 yac.

15.Ckansapnoe npounsseneHne. OpToroHaJbHOE IPOEKTUPOBAHUE BEKTOPA - 2 Yac.

16.BexropHoe mpousBeieHue -2 yac.

17.CMemanHOe U IBOMHOE BEKTOPHOE IIPOU3BEIEHUE - 2 Yac.

18.Pemenne npocrenmumx 3a1a4 aHAINTUYECKOW TEOMETPHUH - 2 4ac.

19.I1psimast Ha IOCKOCTH - 2 yac.

20.IIpssmast Ha TIOCKOCTH - 2 Yac.

21.ITnockocTts - 2 yac.

22 .IlmockocTs - 2 gac.

23.Ilpsimast B mpocTpaHCTBE — 2 yac.

24 IlpsiMast ¥ INTIOCKOCTH B IMTPOCTPAHCTBE - 2 4ac.

25.IIpstmast ¥ IIIOCKOCTh B IPOCTPAHCTBE - 2 Yac.



26.0Omnunc. OKpyX HOCTb - 2 yac.

27.I'mnepbomna - 2 4ac.

28.ITapabona - 2 yac.

29.KpuBbie 2-10 MopsJiKa B MOJSPHBIX KOOpJAUHATaX - 2 yac.

30.IIpuBenenue KpUBBIX 2-ro NOpsAIKa K KAHOHUUECKOMY BHY - 2 yac.

31.Cdepa - 2 yac.

32.Konyc u nununap - 2 yac.

33.AnreOpandeckue CTPYKTYpHI - 2 Yac.

34.JIunelinble mpocTpaHcTBa. basuc 1 KOOpAMHATHI BEKTOpA - 2 Yac.

35.JIuHeitHbpIe MOANPOCTPAHCTBA - 2 Yac.

36.I1psimMast ¥ MIOCKOCTH - 2 Yac.

37.EBKJIUJIOBBI IPOCTPAHCTBA - 2 Yac.

38.EBKin10BBI IPOCTpPAHCTBA - 2 Yac.

39.Marpuna JTMHEHHOTOo oneparopa - 2 yac.

40.00pa3 u a1po TUHEHHOTO oreparopa - 2 yac.

41.Co0OcTBeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUYCHUSI IMHEHHOTO oTieparopa - 2 Jac.

42 MlHBapuaHTHbIE OANPOCTPAHCTBA - 2 yac.

43.Kanonuueckas popma XKopaana - 2 gac.

44 Metop Jlarpamxa. Meroxa SIko6u — 2 vac.

45 .JIuHeiiHble onepaTopbl B YHUTAPHBIX U €BKIUA0BBIX TPOCTPAHCTBAX - 2 yac.

46.CamocoIpsHKEKHHBIE ONIepaTophl — 2 yac.

47 IlpuBenenve KBaApaTUIHON (HOPMBI K KAHOHUYECKOMY BUY B OPTOHOPMHPOBAHHOM
Oasuce - 2 uyac.

48.I'unepnoBepxHoctH II-ro nopsiaka - 2 gac.

r) MeTtoauueckue yka3aHusl 10 OpraHU3ally CaMOCTOSTENIbHON pabOThI CTYIEHTOB.
Bes ocHOBHas M AOMOJIHUTENbHAS JIMUTEpaTypa, HEoOXoaumas Ui CaMOCTOATEIbHOU

paboThl U MOATOTOBKH K KOHTPOJBHBIM TOYKAM W 3a4eTaM, HMEETCS B HAy4dHOU OMOIHOTEKE
TTy.

12. Ilepeyenn y4yeOHOI uTEpaTyphl U pecypcoB cetn UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

—JIupmmn K.W. Kypc nunelinoit anredpsl n ananutudeckoi reomerpuu: yueonuk / K.M.
JIusmmn — CI16: U3natensctBo «JIaup»,2021. — 508 c.

—JIusmmun, K.U. Jluneitnas anrebpa u ananmutuueckas reomerpus. Y. I yueOnux/ K.U.
JImBrun — Tomck: U3n. HTJI, 2011. — 252 c.

— JIumun K.W. JIuneitnas anreOpa u ananutudeckas reometpus. Y. 11: yueOnux/ K.U.
JImermun — Tomck: U3n. HTJI, 2011. — 276 c.

— Wnbun B.A., Tlo3usk O.I'. Ananutnyeckas reomerpus: yueOHuk / B.A. Unpun — M.:
®usmataur, 2020. — 224 c.

— Wnbun B.A., Tlo3usk D.I'. JIunelinas anredpa: yueonuk /  B.A.  Wmpun - M.
®duzmataur, 2020, — 280 c.

— BoeBonun B.B. Jluneitnas anreopa: yueOnuk / B.B. BoeBoaun — M: ®uzmartiut,2021.
—416 c.

— JIuemmun KU, Cyxotuna JL.IO.  3agaunm wm ympakHeHHsT 1O JIMHEHHOW anrebpe:
yuebHoe mocooue / K. U. JIusmuir — Tomck: M3ngarensckuii oM TT'Y, 2016, 140 c.

— IIpockypskos U.B. COoopHuk 3amau mo mnuHeiHoi anredpe / W.B. IlpockypsikoB —
CII0.: U3gaTenscTBO «Jlanby, 2019. — 476 c.

—Ily6epOunep O.H. 3amaun u ynpakHeHUS 1O aHaJUTHYECKOH reomerpuu /
O.H.IlyGep6unep — Cankt- [lerepOypr: Jlans, 2021. — 336 c.

0) ITOTIOTHUTEIBHAS JTUTEPATYpa:

— Anexcannpos I1.C. Kypc anamutnueckoid reomerpuu U juHeitHoM anreOpsr / I1.C.
Anexcanapos — CII0.: Jlanp, 2016. — 512 c.



— CkopusikoB JI.A. DnemenTs! anredpsl: yueoHuk / JI.A. CkopusikoB —M.: Hayka,1986. —
238 c.

— Jlankacrep I1. Teopus marpui: yuebnuk / I1. Jlankactep — M.: Hayka 1978. — 280 c.

— XopH P., Ixoncon Y. Marpuunsriii ananus / P. Xopn —M.: Hayka,1989. — 655 c.

— Edumo H.B., Pozenmopn 3.P. Jluneiinas anrebpa U MHOTOMEpHAasi T€OMETPUS:
yueOnuk / H.B. EbumoB — M.: ®usmariut, 2005 —544 c.

0) pecypcol cetu HTEpHET:

— OTKPBITHIE OHJIAMH-KYPChI

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

a) nH(OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubnmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas 6ubnuoreka (penozuropwuii) Ty -

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

— OBC Jlans — http://e.lanbook.com/

— OBbC KoncynbraHt cTyaenra — http://www.studentlibrary.ru/

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

— 3bC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

0) npodeccuoHabHbIC 0a3bl JAHHBIX:

— YuuBepcuterckas nHpopmannonnas cucrema POCCUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass nHpOpMaIMoHHO-cTaTucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajJbHO-TeXHHYECKOE 00ecredeHune

AyauTopun Uil IPOBEACHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynuropun A1 OPOBENCHUS NMPAKTUYECKUX 3aHATHHA, MHAMBUIYAIBHBIX U TPYIIIOBBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJIS U IIPOMEKYTOYHOU aTTECTALUH.

ITomemieHust Uil caMOCTOSITENbHOW paboThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOU U
JOCTYTIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

JIupumn Knumentuit McaakoBud, 1O-p TexH. Hayk, mpodeccop, mpodeccop Kadeaps
IIPUKJIATHOM MaTeMaTUKHA UHCTUTYTA IPUKIIQJHON MAaTEMATUKU U KOMITbIOTepHbIX Hayk HU TI'Y.
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