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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

HCH}IMI/I OCBOCHHUA OUCHHUIUIMHBI SABJIAIOTCA  COBCPHICHCTBOBAHHUC  YPOBHA q)yH,HaMeHTaHLHOI\/II
MTOATOTOBKHU IO JINTHEWHON anredpe W aHATUTHYCCKON TeOMETPHH, HEOOXOIUMOTO I U3YUYEHUS psaa JIPyrux
MAaTEMATHYCCKUX U MCXAHUYCCKUX JUCHMIIINH, HpI/IO6peTCHI/Ie TBCPAbIX HABBIKOB PCIICHUA 3aJ1a4 B OGJIB.CTI/I
anreOpsl U TEOMETPUH, HEOOXOAMMBIX JJIS MTOTYYEHUs MTPOPECCHOHATBHBIX KOMITETSHIIUM.

3amayamMy OCBOEHUS TUCIUIUIMHBI SBJSIOTCS MPUMEHEHHE OCHOBHBIX MOHSTUM M METOJOB JIMHEHHOM
anreOpsl U aHATUTUYECKON T€OMETpUU I MCCIEIOBAHUS W PEHICHUsS 3a7ad MaTEeMaTHUKH, a TaKXKe 3aJad
MEXaHUKH 1 UH()OPMATUKH.

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMsI MO AUCHUIJIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM I

Kon n HaumeHoBanue Kon n HaumeHoBaHue [Inanupyemblie pe3yabTaTbl 00y4eHUs MO
KOMIIETEHIIUU MHUKATOpa JTOCTHKEHUS JUCLUTUTMHE, 00€CIIeUnBaIONINE JOCTIKEHHE
KOMIIETCHIINU IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT
OIIK-1 Crioco6en|OI1K-1.2 OcymiecTBisieT BEIOOp|3HAET
MIPUMEHSATD MeToaa MaTeMaTH4eCKOro[0a3oBble MOHSATHUS M OCHOBHBIE TEXHUYECKHE
€CTECTBEHHOHAYYHbIE v|aHanu3a U MOJEIMPOBAHUS JUIsI|IPUEMbI MATPUYHOM aJireOphl, aHATUTHUECKON
OOIIeHH)KEHEPHbIE 3HAHUS,|pelieHUsT  cHOpPMYIHPOBAHHON|r€OMETPUHU, TEOPHH JUHEHHBIX MHPOCTPAHCTB,
METOJBbl MaTEeMaTHYECKOIro|3agauu npodeccOHaTBHOM | TMHEHHBIX TIPe00pa30BaHuil, TEOPUU
aHalM3a U MOJEIMPOBAHUS, [1€ATEIbHOCTH KBaJIpaTHUHBIX POPM;
TEOPETUYECKOIO u ymeer
AKCIEPUMEHTAIBHOTO UCIIOJIb30BaTh  AITOPUTMUYECKUE  IPHUEMBI
UCCIIETOBaHMS B peIIeHHsI CTaHAapTHBIX 3a/1a4 ¥ BEIpaboTaTh
npodeccnoHanbHOM CIIOCOOHOCTh ~ T€OMETPUYECKOr0  BHUJICHUS
NEeSITEIbHOCTH (dbopManbHOro anmnapaTta AMCUUILINHBL U

dopmanuzoBaTh B TEpMUHAX AMCLUILIMHBI
3a/1a4¥ F€OMETPUYECKOr0 U aHAIUTHYECKOTO
XapakTepa,

BJaJeeT

CTaHJApPTHBIMM  METOJAaMU MU MOJEIAMU
JUHEHMHONW  anreOpbl U AHAIUTUYECKOU
TEOMETPUU U UX

IIPUMEHEHHEM K PEIICHUIO TPUKJIIAHBIX 3a/a4;
- HaBBIKAMHM MaTeMaTH4ecKoil (opmanuzanuu
MIPUKJIAHBIX 3a7a4;

- aHaIM30M U UHTEpHpeTaledl pelleHun
COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJIEIIEH.

3. Yka3zaHue MecTa JMCUHMILIMHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jannas mucrumnnvHa (MOAyNb) BKIoueHa B bnok «Jlucuummuael, moayian» b1.0.14.02 ocHoBHOI
npodeccuoHaibHOU oOpa3oBarenpbHOil mporpammbl 09.03.03 Tlpuxnagnas wHpOpMaTHKa M OTHOCHUTCS K
00s13aTeNbHOM YacTH yueOHOro IJIaHa.

3HaHUE TPOrPAMMBI CPETHEH IIKOJIBI IO BCEM MaTeMAaTHYEeCKUM JAUCITUTITMHAM.

Brnagenne TeopeTHUECKHM MAaTEPUAIOM TUCIUTUIHH adreOpbl H TEOMETPHH.

YMeHue pernaTh 3aa4u M0 STUM JUCITUTITMHAM.

Ne Konx n HauMeHoBaHMEe MHAMKATOpa
[Tocnenyromuye qUCHUIIINHBI
n/n JOCTHKEHUS KOMIIETEHLIUH

1 |Auddepenunanbuble ypaBHEHUS OIIK-1.2




Texuuueckas MeXaHHUKa

OIIK-1.3, OIIK-1.4, OIIK-1.5

KoMiuiekcHbId aHanus

OIIK-1.2

TeOpI/IH BepOHTHOCTCﬁ N MaTEMaTH4YCCKass CTaTUCTHUKA

OIIK-1.2

YUuncneHHbIE METOAbI

OIIK-1.2, OIIK-7.1

JInHEHOE ¥ HETMHEWHOE MPOrPAMMUPOBAHUE

OIIK-1.4, OIIK-2.3

KOMHBIOTCpHOB N MaTEMaTH4CCKOC MOACIIMPOBAHUC

OIIK-2.2, [IK-4.1

O |IN|[O|O DWW

KoneuHos1eMeHTHBIE IIpOorpaMMHBIC KOMILIICKCBI

OIIK-2.1, OIIK-2.4, OIIK-2.5

4. O0beM UCHUIIMHBI (MOAYJIA) B 3a4€THBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHBIX

3aHATHH) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacsl Ha
Bun y4ueOHo# paboTh Beero MIPAKTUYECKYIO
4acoB 1 2
IMOATOTOBKY
KonTakTHas padora 112 48 64
Jlexuuonnsie 3austus (JIek) 48 0 16 32
[pakTuueckue 3ausatust (Ip) 64 0 32 32
HNuast koHTaKTHAs1 padoTa, B TOM YHCJIeE: 2,1 1,05 1,05
KOHCYJIbTAIIMU TI0 KYpPCOBOM paboTe (IPOEKTY), 0.8 04 04
KOHTpOJBbHEIM pabotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJda 3a4eTa,
3ayeTa ¢ OIICHKOM; 3allluTa KypCOBOW pabOThI 0,8 0,4 0,4
(mpoekTa); cinaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
0,5 0,25 0,25
(KOHCYJIBbTAIUS TIEPe]] SK3aMEHOM U C1aya dK3aMeHa)
Yacbl Ha KOHTPOJIb 35,5 8,75 26,75
CamocrositenbHas padora (CP) 102,4 50,2 52,2
OO0uiast TPy10eMKOCTh TUCHUILIUHBI (MOIYJIs)
yacel:| 252 108 144
3a4yeTHbIE eJMHUIIBI: 7 3 4

5. Coaep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTu4eckuii MaaH TUCIHUTUIUHBI (MOTYIIS)

Konrakthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
HHIHKATOP
= a
3 JIEKIINU 113 JIP Bcero,
Ne Pasnensl qucuIUIMHE S CP JIOCTHIKEHHU
) qac.
P
Q U3 HUX Ha W3 HUX HaA W3 HUX HaA
MIPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIL
Bcero | deckyio | Bcero | weckyio | Bcero | weckyio 5051
IIoaAro- noaro- moaro-
TOBKY TOBKY TOBKY

1. |1 pa3aen. KommekcHsle yncna

1 MHOTI'OYJICHBI

11 JleWicTBus HaJ KOMIUIEKCHBIMU 1 8
" luncnamu. MHOTOWIEHBI

6 14 OIlK-1.2

2. |2 paznen. Marpuuel u

ONPCACIIMTCIIN.




2.1. |JleiicTBus HAJ MaTPUIIAMH 6 10 OIIK-1.2
v Onpenenureny U WX CBOMCTBA. 5 14 OIK-1.2
Teopema pa3noKeHUs
23 OOpatHas ~ MmaTpuua. Paunr 8 14 OITK-1.2
MaTpPULIBIL.
3. |3 pazzen. CucreMbl IMHEHHBIX
ypaBHEHUH
3.1. |Cucrempl TMHEHHBIX YpaBHECHUIN 42 | 10,2 | OIIK-1.2
3.2. |Meton I"'aycca 8 10 OIIK-1.2
33, O,I[HOPOI[HBIG _ CHCTeMbI 4 OIK-1.2
JTMHEHHBIX YpaBHCHUU
CobcTBeHHbIE qucna u
3.4. |cobcTBEHHBIE CTOJIOLBI 6 10 OIIK-1.2
MaTpPULIBL.
4. |4 paznen. Ananutudeckas
TEOMETPHSI Ha TIIOCKOCTH
4.1. |IIpssmMast TMHUS HA TTIOCKOCTH 6 12 OIIK-1.2
42 Kanonuueckue ypaBHEHUs 42| 82 |omk-1.2
KPUBBIX BTOPOTO MOPSIKA
HccnenoBanue ypaBHEHUs
4.3. [Bropoii cremenu. IloctpoeHue 12 16 OIlK-1.2
€ro TeOMETPUYECKUX 00pa3oB.
5. |5 pasnen. MHas koHTaKkTHAsA
pabora
5.1. |nas koHTakTHas paboTa 0,8 OIIK-1.2
6. |6 pazmen. Kortpoin
6.1. |3auéTCOn 9 OIIK-1.2
7. |7 paznen. BekropHas anreOpa
71 CucTeMbl KOOPIUHAT Ha MPSMOI, 5 OINK-1.2
HAa TJIOCKOCTHU, B IPOCTPAHCTBE.
79 JInnelnnie orepanuu Hajg ) OIK-1.2
BEKTOPAMH.
[Ipoexkuuu BekTOpa Ha OCh.
7.3. |OcHoBHasE TeopeMa BEKTOPHOI 4 6 OIIK-1.2
anreopel.
CkanspHoe, BEKTOPHOE,
7.4. |cmemannoe MIPOU3BEACHUS 4 10 OIIK-1.2
BEKTOPOB.
8. |8 pazmen. Amanntrueckas
TE€OMETpPHsI B POCTPAHCTBE
81 [lpsmMass W  MIOCKOCTH B 4 12 OIK-1.2
IIPOCTPAHCTBE
HccnenoBanue ypaBHEHUs
BTOPOW CTENEHH OTHOCHUTEIBHO
8.2. |Tpex nmepeMeHHbIX. 8 16 OIIK-1.2

Knaccudukanus mnoBepxHoOCTeH
BTOPOT'O MOPSAKA.




9. |9 paznen. JIuneiinsle
IPOCTPAHCTBA
AKCHOMBI JUHEUHOT O
9.1. 2| 2 2 4 OIIK-1.2
IIPOCTPAHCTBA
basuc u KOOpJAUHATBL.
9.2. PA 2| 4 4 4 | 12 | ONK-12
Pa3MepHOCTh IPOCTPaHCTBA.
9.3. |EBKIMIOBBI IPOCTPAHCTBA. 2| 4 2 4 10 OIlK-1.2
10. |10 pa3nen. JIuneiinsie
peoOpa3oBaHus
Ornpenenenue JUHEHHOTO
10.1. |upeobpaszoBanmus u ero| 2 | 2 2 OIlK-1.2
MaTpuyiHas dhopma
BeIpoxxeHHoe u
10.2. [ueBBIpOXK IEHHOE nuHenHoe| 2 | 2 2 OIlK-1.2
npeoOpa3oBaHue
CoOcTBEHHBIE  BEKTOpPBl U
10.3.|cobcTBeHHBIE 3HaveHwst| 2 | 2 4 6 OIIK-1.2
JUHEHHOro NpeoOpa3oBaHusl.
10.4.|KBagparuunbie HOPMBI. 2| 4 4 8 OIIK-1.2
11. |11 pasnen. Mnas xonTakTHas
pabora
11.1.|1nas xoHTakTHasA paboTa 2 0,8 | OIIK-1.2
12. |12 paznen. Kontponb
12.1.|9k3amen 2 27 OIIK-1.2
5.1. Jlekuuu
Ne | HaumenoBanue paszaena .
o HaumeHoBaHMe U KpaTKOe coiep KaHUE JEKIUI
pasn U TEMBI JIEKIUI
Martpuusl. Buast Matpun. JlelicTBrs HaJ MaTpULIAMH.
Marpuna u ee pasmepsl. Buabl mMarpuu. TpaHCOHMpOBaHWME MaTPHLBL.
2 JleticTBus Ha CummeTpuuHas
MaTpULlaMU Matpuna. CioxeHrue MaTpUIl U CBOWCTBA OINEpalMM CIOXKEHHs. Y MHOKEHUE
MaTpHIbl Ha YHUCIIO.
YMmHo)xeHue matpull. CBOICTBa Onepalui YMHOKEHHUSI.
Ornpenenurenyu U UX CBOKWCTBA. Teopema pa3ioKeHusI.
Omnpenenurenu u ux  (OOpenenurend BTOPOro U TpeTbero mopsaakos. IlepecranoBku  u3
3 cBoricTtBa. Teopema  |HATypaJIbHBIX YHUCEIIL.
pa3iIoxKeHus Onpenenenne  ompenenuTens  NPOU3BOJIBHOTO  mopsaka.  CoiicTBa
onpexaenuteneil. Teopema paznoxeHus.
ObpatHas marpuna. Panr matpuisl.
4 OGpatnasg Marpuna. Panr|Beraucienne oOpaTHOM Marpulbl 4Yepe3 COK3HYH. MHUHOpBI MaTpHIl.
MAaTpHIIBL. Onpenenenye paHra MaTpullbl, €r0 BHIUMCICHHUE C TIOMOIIbIO 3JIEMEHTAPHBIX
npeoOpa3oBaHui.
®opmynsl Kpamepa. Teopemsl Kponekepa-Kanemnu.
PaBHOCMIIBHOCTH cHUCTEM JHMHEWHBIX YypaBHeHHH. IlpeoOpa3zoBanusi, He
HapylLIaloIe  pPaBHOCWIBHOCTb.  OIpenencHHble,  HEOINPEAEICHHbIE
. HECOBMECTHBIE cUCTeMbl. PaciiipenHas marpuia cucreMsl. Heo6xoaumele u
CucreMbl TUHENHBIX . .
5 . JIOCTaTOYHBIE YCIOBUS CYLIECTBOBAHMS PEIIEHUN CUCTEMBI JIMHEHHBIX
ypaBHEHUI .
ypaBuenuii (I teopema Kponekepa-Kanemnnu). CBoGomnple u 0Oa3ucHBIE
nepemensble. |l teopema Kponekepa-Kanmennu. Cucrema ypaBHEHU# c
kBagpatHou Matpuuei. Teopema Kpamepa o BIUNCIEHUN PELICHUN




CHCTEMBbI ypaBHEHUH C HE0Cc00O0H KBapaTHOM MaTpUIIECH.

OIHOPOAHBIE CUCTEMBI
JIMHEUHBIX YPaBHEHUN

OIHOPOAHBIE CUCTEMBI

Heo6xonumoe u

JOCTaTOYHOE YCJIOBHE CYIIECTBOBAHUS PEIICHHH OJHOPOJHOW CHCTEMBI.
@yH1aMEHTAIIbHAs CUCTEMA PELIEHUN OJJHOPOJIHON CUCTEMBI.

CoOCTBEHHBIE YHCHA U
COOCTBEHHBIE CTOIOLIBI
MaTpPHIIBL.

CoOcTBeHHBIE YKClia U COOCTBEHHBIE BEKTOPHI KBapAaTaHBIX MaTPHUI]
OmpeneneHnre COOCTBEHHOTO YHMCIIA MATPULBI U COOTBETCTBYIOIIETO €My
COOCTBEHHOTO cTojo1a. XapaKkTepucTUIeCcKoe ypaBHEHUE u
XapaKTePUCTHYECKUH TOJIMHOM MaTpuilbl. JluHelHass HE3aBHCHUMOCTH
COOCTBEHHBIX CTOJIOLIOB, COOTBETCTBYIOLIMX pa3IMYHBIM COOCTBEHHBIM
qHCIIaM.

14

CucreMbl KOOpIAUHAT Ha
IPsSMOM, Ha MJIOCKOCTH, B
IIPOCTPAHCTBE.

CucreMbl KOOpAMHAT HA MIPSIMOM, Ha INIOCKOCTHU, B IPOCTPAHCTBE.
JlexkapTOBbI CHCTEMBI KOOPAUHAT HA MIPSIMOM, Ha IIJIOCKOCTH, B IIPOCTPAHCTBE.
HamnpaBieHHBIN OTpe30K B IPOCTPAHCTBE U €r0 IIPOEKLUS HA OCh.
PaccrosHue Mexny A1ByMs TOUYKaMH B IIPOCTPAHCTBE.

Jlenenue otpe3ka B 3ajaHHOM oTHoueHuu. IloisipHas, cdepuueckas u
LUIMHIPUYECKAs CUCTEMBI KOOPJUHAT.

15

Jlunelinple onepanuu Haj
BEKTOPAMH.

JIunelHbIe onepanuy HajJ BEKTOPaMHU.

[lonatue reomerpuyeckoro BekTopa. PaBeHcTBO BekTOpoB. CBOOOIHBIE
BekTopa. [lnmmua Bektopa. Opt Bektopa. Hynb-BekTop. Komnuneapnsie
BekTopa. Cnoxenue BekTopoB. IIpaBwio mnapamienorpamma. IIpasuio
TpeyrojabHuka. CBOMCTBa omnepaluil CiloXeHHs. YMHOXKEHHE BEKTOpa Ha
yucyo. CBOWCTBO ONEpallMd YMHOKEHUs BEKTOpa Ha 4uClO. BrlpakeHue
BEKTOpA Yepe3 €ro OpT U €ro JAJUHY. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB.

16

ITpoekiun BekTOpa Ha
ocb. OcHOBHas TeopeMa
BEKTOPHOM anreOpsbl.

[Ipoexuun Bektopa Ha ocbk. CocraBistonias BekTopa no ocu. OCHOBHas
TeopemMa BEKTOPHOU aJireOphl.

Cocrasisromue BekTopa no ocu. IIpoexknnm BekTopa Ha ock. Teopemsl 0
MIPOEKIMIX:

BBIPAKEHUE MPOEKLUU BEKTOpA YEpe3 €ro JUIMHY U KOCHHYC YIJIa MEXIY
BEKTOPOM H OCBIO;

BBIPAKEHUE IPOEKLIMHM BEKTOpAa Ha OCh 4epe3 KOOPAMHATHI IPOEKLHU €ro
KOHIIA U €r0 Hayaja Ha JaHHYIO OCh; IPOEKIMSI CYMMbI BEKTOPOB; IPOEKLUs
IIPOM3BE/ICHUS] BEKTOPA HAa YMCIIO; BBIPAXKEHHE COCTABIAIOLIEN BEKTOpa IO
OCH Yepe3 ero NpoeKIHI0 Ha OCh U OPT JaHHOM OCH. BeIpakeHne BeKTopa
4yepe3 €ro MpOeKIUM Ha TPU B3aMMHO NEPIEHAUKYISIPHBIE OCH - OCHOBHAs
TeopeMa BEKTOpHOM  aireOpel. JlekapToBbl  KOOpAMHATBI  BEKTOpA.
Hanpasisromuye KoCUHYCBl BEKTOpa. BelpaxkeHue JUIMHBI BEKTOpa YEpe3 ero
MPOEKIIMM Ha TpPU B3aUMHO MepHeHAUKYIspHble ocH. (CBOHCTBO
HaIPaBIIIOINX KOCUHYCOB.

17

CkansipHO€, BEKTOPHOE,
CMEIIaHHOE
IIPOU3BENIEHUS] BEKTOPOB.

CkansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB.

ba3uc B reomeTpruecKkOM MPOCTPAHCTBE.

OmnpeneneHne CKaJsSIpHOTO IPOU3BEACHHUS BEKTOPOB M €ro CBOMWCTBA.
BelpaxkeHue CKaJIsIpHOrO TNPOM3BEACHUS Yepe3 MPOEKIUH BEKTOPOB-
COMHOMHTEIIEH HAa TPHU B3aUMHO IEPIECHAUKYISPHBIE OCH. Y CIIOBHE
MEPIEHAUKYISIPHOCTH BEKTOpOB. JleBas W mpaBas TPOWKH BEKTOPOB.

Onpenenenue
BCKTOPHOI'O0 IMPOU3BCACHHUA BEKTOPOB H €ro CBOIICTBA. BI)Ipa)KeHI/Ie
BEKTOPHOTO  TPOU3BEJCHUS BEKTOPOB Yepe3 MPOEKIUU  BEKTOPOB-

comHoxureneil. Kommnanapaocts BekTopoB. CMelIaHHOE MTPOU3BEICHNE




TpEX BEKTOPOB M €ro CBOMCTBA. BbIpakeHHE CMEIIAHHOTO IPOU3BEACHUS
BEKTOpPOB

4yepe3 IMPOEKIMH BEKTOPOB-COMHOXUTENIEH. YCIOBHE KOMILIAHAPHOCTH
BEKTOpOB. JIMHEIHas 3aBUCUMOCTb M JIMHEWHAs HE3aBUCHMOCTb BEKTOPOB.
YcnoBue NTMHENHOW HE3aBUCUMOCTH JIBYX BEKTOPOB, TPEX BEKTOPOB. basuc B
MIPOCTPAHCTBE FT€OMETPUUECKUX BEKTOPOB.

20

AKXCUOMBI JIMHEUHOT'O
MPOCTPAHCTBA

AKCHOMBI IMHEMHOTO MTPOCTPAHCTBA.

[ToHsATHE BEKTOPHOTO (JIMHEHHOTO) MPOCTPAHCTBA. AKCHOMBI JMHEHHOTO
MPOCTPAHCTBA U CJEACTBUA W3 HUX. [IprMepsl BEKTOPHBIX MPOCTPAHCTB:
MMPOCTPAHCTBO N-MEPHBIX CTPOK (CTONOIOB) anmemeHToB moser R u C.
[IpocTpaHCcTBO reOMETPUUECKUX BEKTOPOB, TPOCTPAHCTBO MHOTOUJICHOB
CTETEeHHU, HE MPEBOCXOAAIIEH I, IPOCTPAHCTBO HEMPEPHIBHBIX (PYHKIIUM.

21

basuc u koopauHAaTEHI.
Pa3zmepHocTh
MIPOCTPAHCTBRA.

basuc n xoopauHaTel. Pa3MepHOCTh IPOCTPaHCTBA.

JIuHeliHas 3aBUCUMOCTD U JIMHEHHAsi HE3aBUCUMOCTh DJIEMEHTOB BEKTOPHOTO
npocrpanctBa. OnpeneneHue 6asuca IMHEHHOTo pocTpancTsa. KoopauHaTsl
BEKTOpPa OTHOCUTEIILHO 33J]aHHOTO

0a3mca B IMHEHHOM MpOoCcTpaHCcTBE. EAMHCTBEHHOCTD pa3ioKeHHs BEKTOPA 110
6azucy. Onpenenenne pa3MepHOCTH JIMHEHHOTO MPOCTPAaHCTBA. Briuucienue
pasMepHOCTEl  pasMUYHBIX  OPOCTpaHCTB. M3oMoOpdu3M  BEKTOPHBIX
npocTpaHcTB.  M30MOPPHOCTh  BEIIECTBEHHBIX N-MEPHBIX  JIMHEHHBIX
npoctpancTB. IIpeoOpasoBanne 0a3mca KOHEUHOMEPHOTO BEKTOPHOTO
npocTpaHcTBa. Matpuina

nepexojia oT oAHoro 6asuca k apyromy. IIpeoOpazoBanue KoopaAMHAT MPHU
npeoOpazoBaHuM Oa3uca

KOHEYHOMEPHOTO BEKTOPHOTO NpOCTpaHcTBa. [IOHATHE MOANMpPOCTpaHCTBA.
JluneliHast 000JI0YKa BJIEMEHTOB MpocTpaHcTBa. CyMMBI M TEpeceueHUs
MOJIIPOCTPAHCTB. Pa3nokeHne TMHEHHOTO MPOCTPAHCTBA B MPSMYIO CYMMY
IOJINTPOCTPAHCTB.

22

EBKIIHI0BEBI
IIPOCTPAHCTBA.

EBKIMIOBBI IPOCTPAHCTBA.

BemiectBeHHble  €BKIMAOBBI MpocTpaHcTBa. CKalsIpHOE MPOU3BEACHUE
3JIEMEHTOB BELIECTBEHHOIO BEKTOPHOIO NPOCTpaHCTBAa. HepaBeHCTBO
Komm-bynsikoBckoro. Matpuna ['pamma 1u1si BEIIECTBEHHOTO €BKJIMI0BA
MPOCTPAHCTBA. Hopma 3JIEMEHTA BEKTOPHOIO MPOCTPAHCTBA.
HopMmupoBaHnHoOe BeliecTBEeHHOE TPOCTPaHCTBO. OPTOHOPMUPOBAHHBIH 0azuc
KOHEYHOMEPHOTO E€BKJIMJIOBA TPOCTPAHCTBA M €ro CBOWMCTBA. AJTOPUTM
oproroHanu3anu. OpTOroHaabHOE I0NOJIHEHHE

MOAMPOCTPAHCTBA EBKIMI0BA MPOCTpaHcTBa. M3omopdu3mM 3BKIUIOBBIX
npoctpancTB. KommiekcHbie

€BKJIIMJIOBBI  TIpocTpaHcTBa.  CKalsipHOE  MPOU3BEACHHE  DJIEMEHTOB
KOMILUIEKCHOTO ~ BEKTOpHOro  mpoctpaHcTBa.  HepasenctBo  Komu-
ByHsKOBCKOrO M HOpMa B Cilydyae KOMIUIEKCHOTO €BKJIMJOBA MPOCTPAHCTBA.
OpToHOpMUPOBaHHBIN 0a3uc M Marpuia ['pama B KOMILIEKCHOM ClIydae.
YHUTapHBIE MATPHUITEL.

23

Onpenenenue TMHEHHOTO
npeoOpa3oBaHus U €ro
MaTpuyiHas ¢popma

Omnpenenenue JUMHEWHOro TMpeoOpa3oBaHMs M €ro MarpuyHas ¢opma
JleiicTBus HaJ peoOpa3oBaHUSIMHU.

Omnpenenenue nuHeiHoro mpeoOpa3oBanusi. Ero mpencraBieHue B
MatpudHoit popme. [IpeoOpazoBanre MaTPHIlHI JIHHEHHOTO MTPeoOpa3OBaHUS
IIpU niepexo/ie K HOBbIM Oa3ucam. JlefcTBHs Haj MpeoOpa3oBaHUSIMHU.

24

BeIpoxxeHHoe u
HEBBIPOKIECHHOE
JIMHEWHOE

BripoxieHHOE W HEBBIPOXKIEHHOE JIMHEHHOE mpeobpazoBanue. OOpaTtHOE
npeoOpa3oBaHue.




npeoOpazoBaHue

BripoxIeHHOE W HEBBIPOXKACHHOE NHHEHHOe mpeoOpazoBanue. OOpaTtHOE
npeoOpa3zoBanue u ero Marpuia. Heooxoaumoe u

JIOCTaTOYHOE YCIIOBHE OMEKTMBHOCTH JMHEHHOro mpeobpasoBanus. Sapo
JUHEHHOTO TTpeoOpa3oBanus. PaHT muHeHHOTO TpeoOpa3oBaHus.

CobOcTBeHHbIE  BEKTOpI U COOCTBEHHBIE  3HAUEHUS  JIMHEHHOTO
peoOpa3oBaHusl.
Co6cTBeHHBIE BEKTOPHI U
o5 COOCTBEHHBIE 3HAYEHUS |XapaKTEePUCTHUCCKUI MHOTOYJICH JUHEIHOTO npeoOpa3oBaHusl.
JUHENHHOTO CoOcTBeHHBIE ~ BEKTOPbl M COOCTBEHHBIC  3HAUYEHUS  JMHEWHOTO
peoOpa3oBaHusl. npeoOpa3oBaHusl. Kanonuueckuii BuJ JIMHEHHOrO MpeoOpa3oBaHMUS.
Xopnanosa popma KBaapaTHON MaTPULIBI.
[Tpumeps! TUHEHHBIX MpeoOpa3oBaHMi.
KBanpatuunsie popmsbl.
KBanpatuunsie (GopMBblL.
3aKoH MHEPIMH KBaIpaTHIHBIX hopm. Kpurepuii CriibBecTpa.
26 | Keagparuunbie popMmbl. |3HAKOONPEIEICHHBIE, 3HAKOIIEPEMEHHbIE, 3HAKOIIOCTOSIHHBIE KBAJPaTUYHbIE

dopmbl. [IpuBeneHue kBagpaTH4HOM (HOPMBI K CyMMe KBaJApaToB, METOJ
Jlarpanxa. 3akoH uHepuuu KBajapaTuuHblXx Gopm. Kpurtepuii CuibBectpa
3HAKOOIPEICJIEHHOCTH KBaJIpaTUYHOIN (POPMBI.

5.2. [IpakTruueckue 3aHATUS

HaunmenoBanue paznena

pJ::H H TEMBI npaKTILIquKHx HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATHHI
JleiicTBUs HaJ KOMIUIEKCHBIMU 4KciaMu. Perienue ypaBHenuit 2-oif , 3-eii u
4-oii cTeneHen
AnrebGpanyeckasi U TPUTOHOMETpUYeckast (pOPMbI KOMITJIEKCHOTO YHUCIA.
. YMHOXEHUE U JeJICHHe KOMIUIEKCHBIX YUCEN B alireOpanyeckon popme.
JleAcTBus Haz, Tpuronomerpuyeckasi popmMa KOMIUIEKCHOTO YMCIA. Y MHOKEHHE U JIeTICHHE
1 KOMIIJIEKCHBIMA N
KOMILJIEKCHBIX YHCEJl B TPUTOHOMETPUYECKOH opme.
yrciraMu. MHOTOYJICHBI
Bo3Benenue KOMIUIEKCHOTO 4ucia B Lenyto creneHb. Popmyna Moaspa.
N3Bneuenne KopHs
13 KOMILJICKCHOT'O YHCIIA.
Kparubie xopau. OcHOBHas Teopema aireOpbl KOMIUIEKCHBIX YHCENT U
ciencteue u3 Hee. Teopema Buera.  Pa3znokeHWe MHOTOWIEHOB Ha
MHOxutenn. opmynsl Koprano.
5 JleiicTBUs Hax JericTBusa Hax MaTpUIIAMH.
MaTpHULIaMU CnoxxeHue u YMHOXXCHUC MaTpHULI.
Onpe TIETTUTEIIN U UX Brruncnenue onpeneJH/ITeneﬁ
3 cpolictea. Teopema  [Bbluncienue onpenenureneii 2-ro u 3-ro  NopsAaKoB. Beruwmcienue
pasIoKeHHs onpenenuteneu 4-ro, 5-ro, 6-ro nopsakos. OnpenenuTeNn mopsaKa Nn.
4 O6parHas MarpuIia. Brruncnenue o0paTHOI MaTPHUIIBL.




Panr maTpuis!.

Brruncnenue PpaHTOB MaTpHUIl.
Brruucnenne oOpaTHOW MaTpHIlbl Yepe3 COIO3HYIO. BhIUMCIieHHWE paHTOB C
MTOMOIIIBIO DJIEMEHTAPHBIX MTPE0OPa30BaAHU.

CucTeMbl JJUHEUHBIX

Pemenue cucreM ¢ KBagpaTHO MaTpuLiel. AHAIN3 CUCTEM C IIPOU3BOJIbHON
MaTpHUIIEH.

5 ypaBHEHUI Pemrenue cuctembl ¢ KBaJpaTHOM Marpulleid. AHaJIU3 COBMECTHOCTU M
HEONPENEIEHHOCTH CUCTEMBI C TPOU3BOJIBHON MaTpULIEH.
Pemrenne cucreM METOAOM UCKITHOYEHUS TEPEMEHHBIX
6 Merton I'aycca Pemenue nuHelHbIX cuctem merToaom ['aycca.
7 Onnoponuble cucteMsl |PEIICHUE OHOPOJHBIX CHCTEM
JIMHEUHBIX ypaBHCHI/Iﬁ Pemrenue OIHOPOJHBIX CUCTEM
CooctBennbie uncia u  |CoOCTBEHHBIE YHCia U COOCTBEHHBIE BEKTOPHI KBAJPAaTHBIX MaTPUIL
8 cobcTBeHHbIe cToNOnpl |Onpenenenue COOCTBEHHBIX 4YHCEI U COOCTBEHHBIX BEKTOPOB MaTpHIL
MaTpHIIBL. BTOPOT'O U TPETHETO MOPSAKOB.
[IpsiMas nuHUA HA INIOCKOCTH
Ob1iee ypaBHeHHE MPAMON. YpaBHEHHE MPsAMOI B oTpe3kax. Kanonuueckoe
YpaBHEHUE IIPSAMON. YpaBHEHME IPSAMOM, MPOXOIALIEH 4Yepe3 JIBE TOYKH.
VYron HakioHa OPSMOH, ee YrioBol ko3(puIHMEeHT. YpaBHEHHE MPSMOH ¢
9 Hpsmas ins v yria0BbIM KoddurmenToM. HopmanbHoe ypaBHEHHE TPSIMOIA.
fIoCKoCTH Yron Mexay JBYMs — OpSIMbIMH.  YCIOBUS  NApajUIEIbHOCTH U
MEPIEHIUKYJISIPHOCTH MPSIMBIX.
Paccrosinne oT TOukM 10 IpsIMO. Y paBHEHHE IMyYKa MPSAMBIX.
Kanonunueckue ypaBHEHHs] KPUBBIX BTOPOTO MOPSAIKA.
Onnmunc. Kanonmueckoe ypaBHenume smuunca. VccrnempoBanue (QopMbl
AITUIca. DKCUEHTpUCUTET Aruunica. ['unepbona. Kanonuueckoe ypaBHeHUe
Kanonunueckue runepbonbl.  HccnenoBanne  Gopmbl  ruUnepOOiBbl.  DKCHEHTPUCUTET
10 yYpaBHEHMSI KpUBBIX  |TUIIEPOOJBl. ACUMOTOTHI TUNEpO0ibl. B3auMHO conpspkeHHbIe THIEpOOIIbI.
BTOPOTO MOPSAKA PaBHoOOuHBIE TUniepOobI. [Tapadona. Kanonnueckoe ypaBHeHHE mapadoibl.
HccnenoBanue ¢gopmbl mapabdosnsl. Buasl napadon. JAUpekTpucsl unca u
runepb6obl. O61Iee onpeaeieHne KpUBOM BTOPOTO MOPSIIKA.
HccnenoBanue ypaBHEHUsI BTOPOM CTENEHHU.
ITocTpoeHue ero reoMeTpuYeckux 00pazos.
HccnenoBanue .
. |MccnenoBanue ypaBHEHUS BTOPOM CTETIEHU C ABYMsI HEU3BECTHBIMH X U Y , HE
YPaBHEHUs BTOPOI
11 | cremenm. octpoerne cojiepkaniero mnpousBeAeHus Xy. Kiaccudukanus ero TEOMETPHYECKHX
€TI0 FeOMETPHUCCKHX oOpa3oB. [IpeoOpa3oBaHne KOOpPAMHAT HA IUIOCKOCTH. YpaBHEHHE BTOPOU
06pazos. CTENEHH, ~COJEpXAlIee  MPOU3BEACHHE  XY. BH60pv yria TOBOpOTa
KOOPJMHATHBIX OCEH, NCKITIOYAIOIETO YWIEH, COJIEPKaliil MPOU3BEACHHE XY.
WNuBapuantel ypaBHeHHS BTOopoil cremenu. [lonHas kiaccudukanus
reOMEeTPUUYECKUX 00pa30B ypaBHEHHUS BTOPOI CTENEHHU.
[Ipsimast ¥ IJIOCKOCTh B IPOCTPAHCTBE.
2
[Tnockoctes B mpoctpancTtBe. OOliee ypaBHEHHE IJIOCKOCTU. YpaBHEHUE
IJIOCKOCTH B OTpe3kax. Buabl muockocreid. HopmanbHOoe ypaBHEHHE
IJI0CKOCTH. PaccrosiHue OT TOUKM 10
18 [Tpsimast ¥ MIOCKOCTD B |MJIOCKOCTU. YTOJI MEXIY JIBYMS IUIOCKOCTSMH. Y CIIOBUS NApauIeIbHOCTH U

MIPOCTPAHCTBE

MEPIEHANKYISAPHOCTH IUIOCKOCTEN. [IpsiMas nMHHS B NPOCTPAHCTBE Kak
JIMHUA TIepecedeHns ABYyX IUTocKocTed. KaHOHMUYecKue ypaBHEHUs MPAMOMH,
ee HarpasJSIOIIK BekTop. [lapameTpuyeckue ypaBHEHUS

npAMO. YTosl MeXAy ABYMS NPSMbIMH. YCJIOBUS NapauIeIbHOCTH U
MEPIICHAUKYISIPHOCTH MPSAMBIX.

Yroa Mexxay OpsMON M INIOCKOCTHIO. Y CIOBHS MapalJIeIbHOCTH B




NEPIEHAUKYJIAPHOCTH IPSIMOM U TUIOCKOCTH.

Hccnenosanne
YpaBHEHUS BTOPOM
CTCIICHHU OTHOCHUTCJIBHO

HUccnenosanue
IIEPEMEHHBIX.
Krnaccudukanmsi moBepxHOCTEH BTOPOTO MOPsIIKa.

ypaBHEHHS BTOPOH  CTENEHM  OTHOCHTEIHHO

Tpex

MarpuyHas 3anuch YypaBHEHUS BTOPOM CTENEHU OTHOCUTENIBHO TpeEX
nepeMeHHbIX. [lapannenbHblil mepeHoc KOOpAUHATHBIX ocell. LlenTpanbHbie U
HE IIEHTPAJIbHBIE IOBEPXHOCTH.

[TpuBeneHre MaTpuUIlbl FPYIIBI CTAPIIMX YICHOB YPaBHEHHUS BTOPOIl CTEIIEHU

19 TpeX MEPEMEHHBIX. .
Kitaccnduxans K JHarOHAJIbHOMY BHJY C IIOMOIIb [OBOPOTa KOOPAMHATHBIX ocenu.
[OBEPXHOCTEH BTOPOTO Knaccudukanus reomerpuueckux 00pa3oB yIpoIIEHHOTO YpaBHEHUS BTOPOM
MOpSIKA. CTCIICHU OT?OCHTGJILHO Tpex rmepeMeHHbIX. MccnenoBanue Qopmbl
MOBEPXHOCTEM  BTOPOro  MOpPSAKA:  DJUIMIICOMIA,  OJIHOMOJOCTHOTO
runepOoona, JIBYXITOJIOCTHOTO rUnepooIonIa, 3JUIUIITHYISCKOr O
napabosonia, THnepOoIMIecKoro napadoyiona, KOHyca, JUIUIITHYECKOTO,
napaboINIeCKOro, THIEPOOTNIESCKOTO IIUITHH/POB.
AKCHOMBI TUHEHHOro |AKCHOMBI JIMHEHHOTO MPOCTPAHCTRA.
20 IIPOCTPAHCTBA HpI/IMepH JIMHENHBIX IMPOCTPAHCTB
basuc u xoopauHatel. PazMepHHOCTB IpOCTpaHCTBA
OnpeneneHre JUHEMHOM 3aBUCUMOCTH M JIMHEHHOW HE3aBUCUMOCTH
basuc u KoopIMHATHI.
BEKTOPOB PA3JIMYHBIX BEKTOPHBIX MPOCTpaHCTB. OmnpeneicHue 0a3ucoB s
21 Pasmeprocts pPa3IMYHBIX JIMHEHHBIX MPOCTPAHCTB. PasiokeHHe BEKTOPOB IO Oas3ucy.
TIPOCTpaHCTBA. [TocTpoenre MaTHIIBI IEPEX0/1a OT OJJHOTO 0a3zuca JIMHEMHOTO0 POCTPaHCTBA
K JIpyromy.
BemniecTBeHHbIE €BKJIMAOBBI MPOCTPAHCTBA.
EBKIMI0BBI ITpoBepka akcuom ckansipHOro npousseneHus. [loctpoenne matpuusl ['pama.
22 MPOCTPAHCTBA. [IpeoOpazoBanre MaTpuilbl I'pamMa mpu mepexoae K ApyroMmy Oaswucy.

BrrunciieHue HoOpMbl €BKJIMA0BA TPOCTPAHCTBA.

5.3. CamocrosiTenpHasi paboTa o

OyJaromuxcs

Ne | HaumeHnoBanue paznena .
ConeprxkaHne caMOCTOSTEIbHON paboThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
JlelicTBUsS Haj Brruncnenue BeipaskeHUN. YpaBHEHUS C KOMIUIEKCHBIMH K03 QHIIeHTaMu.
1 KOMILIEKCHBIMHA Jomaruee 3a1anue. Penienue 3aaad.
qyciaMid. MHOTrOYWIEHE]
) JlericTBus Ha1 YMHOKEHUE MATPHLI.
MaTpUIlaMu Pemenue 3anau. JlomairHee 3aganue
Onpenenurenu u ux  (BeluuciaeHue onpenenuTesen.
3 cBoiictBa. Teopema |Pemenue 3amau. JlomamHee 3a1anue
Pa3JIOKEHUS
06 p Brruncnenue o6paTHOil MaTpUIBL.
4 patHas MaTpulld. FaHl g 1y cnenme paHra MaTpuIbI.
MATPHIIBI. P
eleHue 3aaa4. JloMmaninee 3agaHue.
5 Cuctembl TuHeHHbIX  |PelleHne cucrem.
ypaBHEHHI Jlomanraee 3aganue. Pemenue 3amad.
5 M r Penrenvie nMHENHBIX CUCTEM
CTOA 1 aycca Jlomanraee 3aganue Penienue 3amad.
CoOCTBEHHBIE YHCIIA U Onpez[eneHI/Ie COCTBEHHBIX YHCEN U COOCTBEHHBIX BCKTOPOB MaTpull BTOPOro
8 cOOCTBEHHBIE CTONOIBI [OpsAIKa
MaTPHIIBL. JlomarHee 3a1aHue.
9 IpsiMast THHHS Ha [IpsiMast TMHUA HA ITTIOCKOCTH




JlomarniHee 3a1anue.

TockocTH Pemrenue 3amau
Kanonuueckue Kanonudeckoe ypaBHEHHE KPUBBIX BTOPOTO MOPSIIKA
10 ypaBHeHus KpuBbix  [[loMallHee 3aqaHue.
BrOpOro nopsinka  |Perienne 3anaq
HccnenoBanue HccnenoBanue  ypaBHeHus  BTOpod  creneHu.  Iloctpoenume — ero
ypaBHEHHUS BTOPOHl  [reomeTpuueckux oOpa3oB.
11 | crenenu. [Toctpoenne |[/lomaminee 3ananue.
ero reomerpuueckux |Pemienue 3agau
00pa3oB.
PasnoxxeHne BeKTopa 1o TpEM B3aUMHO-TIEPIEHAUKYIISIPHBIM OCSIM.
[Ipoexunu BeKkTOpa Ha
Pemrenue 3agau.
16 | ock. OcHOBHas TeopeMa
BEKTOPHOU areOphl.
Brruncnenue ckaisspHOro U BEKTOPHOTO MTPOU3BEICHUH.
CkansipHoe, BEKTOPHOE,
Pemenue 3anau. JlomaiiHee 3ajjaHue.
17 CMEIlIaHHOe
IIPOU3BE/ICHUSI BEKTOPOB.
18 IIpsmas u mockocTs B [IIpAMast U MIIOCKOCTh B IIPOCTPAHCTBE.
MIPOCTPAHCTBE [Ipsimast ¥ IJIOCKOCTh B IPOCTPAHCTBE
Uccnenosanue HccnenoBanne  ypaBHEHHsI BTOPOM  CTENEHM  OTHOCHTEIBHO  TpeX
ypaBHEHHUsS BTOPOH  [[IEPEMEHHBIX.
crenenu otHocurenbHo |Kiaccudukanus noBepxHocTeil BTOporo nopsaka.
19 TpeX MEPEMECHHBIX.
Knaccudpukanus HccnenoBanne  ypaBHEHHsI BTOPOM  CTENEHM  OTHOCHTEIBHO  TpeX
MOBEPXHOCTEN BTOPOTO |[IEPEMEHHBIX.
HOpsAJIKA. Krnaccudukanus noBepxHOCTEH BTOPOTO MOPSIIKA.
basuc u koopauHatel. |basuc u koopauHaThl. Pa3MepHOCTh MPOCTPAHCTB.
21 PasmepHoCTh Homaminee 3ananue. Pemenue 3aau.
IIPOCTPAHCTBA.
EBKna0BbI BemecTBeHHBIEC €BKITUAOBHI MPOCTPAHCTBA
22 MIPOCTPAHCTBA. JHomaninee 3ananue. Pemenue 3aau.
CoOcTBeHHble BEKTOphI U [COOCTBEHHBIE ~ BEKTOPbl M COOCTBEHHbIE  3HAUEHUS  JIMHEHHOTO
o5 COOCTBEHHBIE 3HAYEHUS |IPE0Opa3OBaHUs.
JINHENHOTO JlomamHee 3ananue.
IpeoOpa3oOBaHMUSI.
[TpuBenenne kBagpaTHIHON (HOPMBI K KAHOHUIECKOMY BULY.
26 | Kamparuunsie popmsl. [[lomaliHee 3aqanue.

Pemenue 3agay.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

BapUaHTHI

[TakeT MeToaMuecKor IUTEpaTyphl, pa3padboTanublil kadeapoit marematuku CIIGIACY, conepxkamuit

3aJIaHA  pacdyeTHO-TpauIecKkux pador,

MCTOONYCCKHUEC YKa3daHHsd K HX BBIIOJHCHHIO,

CHEIUAaIU3UPOBAHHbIE COOPHUKM 3a7ad IO pPAa3IUYHBIM TE€MaM, METOAMYECKHE YKa3aHHs K MPOBEACHUIO
MPAKTUYECKHUX 3aHITHH MO Pa3IMYHbIM TeMaM, KOHCIIEKTHI JIEKIIUH 0 CIelHaIbHBIM IlaBaM Kypca, BApUaHThI
3aJlaHuM JI CaMOCTOSITENIbHOM pabOThl CTYIEHTOB I10/] PYKOBOACTBOM IIpENoaBaTells.

https://moodle.spbgasu.ru/course/view.php?id=1854
https://moodle.spbgasu.ru/course/index.php?categoryid=5

7. OueHo4Hble MATEPUAJIbI /JJIsl NMPOBEJEeHUS] TEKYILIEero KOHTPOJISl YCIeBAeMOCTH U TMPOMEKYTOYHOM
aTTecTalMy O0YYAKOIIMXCS 10 JUCIHUIINHE (MOILYJII0)
7.1. IlepeueHb KOMIETEHITUHN C YKa3aHUEM ATAroB UX (OPMUPOBAHUS B IMPOIECCE OCBOCHUSI TUCIIMILIAHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KonTponupyemsle pazniensbl AUCIUITITUHBI . Bun onienounoro
WHUKATOPA KOHTPOIUPYEMO
/1 (Motyis) cpencTaa
KOMIETEHIINH
1 JeiictBus Hal KOMIUIEKCHBIMU  YHCIIAMHU. OIMK-1.2 YcTHBIN ompoc.
MHOTro4YICHBI ' Perrenue 3a1a4.
YcrHbIi onpoc.
2 |[eiicTBUs HaJ MaTpUIIAMU OIIK-1.2 Perrenue 3agau.
TecTbl
Omnpenenurenu W uX cBoicTBa. Teopema YCTHEIA onpoc.
3 ' OIIK-1.2 Pemenwue 3amay.
pa3I0KEHHS
TecThl.
YcrHbIi onpoc.
4 |O6patHas matpuna. Panr matpuisl. OIIK-1.2 Pemenue 3amau.
TecThl.
. . YcTHBIM onpoc.
5 [Cucrembl TMHEHHBIX ypaBHEHUN OIIK-1.2 P
Pemenue 3amau.
6 |Merox I'aycca OIIK-1.2 Pemenwue 3amay.
N N YcTHBIM onpoc.
7 |OpHOpOAHBIE CUCTEMBI TMHEWHBIX YpaBHEHUI OIIK-1.2 P
Pemenue 3agau
8 CoOcTBeHHBIE Yncia U COOCTBEHHBIE CTONIOIBI OIMK-1.2 YcTHBIN ompoc.
MaTPHILGL. ' Pemenue 3aay.
YcrHbIN onpoc.
9 |lIpsiMast TMHKS HA TTIOCKOCTH OIIK-1.2 p
Pemenue 3amau.
10 KaHonudeckre ypaBHEHHS KpPUBBIX BTOPOTO OIMK-1.2 YcTHBIN ompoc.
ITOPSUIKA ' Pemenue 3aay.
11 HccnenoBanue ypaBHEHHsT BTOPOW CTEIICHM. OIK-1.2 YcTHBI onpoc.
[TocTpoeHne ero reoMeTpUIECKUX 00pa3oB. ' Pemenne 3a1a4y
Pemenue 3a71a4 51
12 |Wnas koHTaKTHas paboTa OIIK-1.2 a
TECTHUPOBAHUE.
« YcrHbI orpoc 51
13 |3auérCOn OIIK-1.2 p
pEIICHHE 33J1a4.
Cucrtembl KOOpAMHAT Ha MNOpSIMOM, Ha N
14 P p ’ OIIK-1.2 YcTHBIN onpoc
IJIOCKOCTH, B IPOCTPAHCTBE.
15 |JIuHeitHbIE Onepanuy Hajl BEKTOPaMHU. OIIK-1.2 VYcTHbIl onpoc.
[Ipoekmuu Bektopa Ha och. OcHOBHas .
16 | POCKH b OIIK-1.2 YcTHBIN onpoc.
TeOpEMa BEKTOPHON anreOpol.
17 |CkanspHoe, BEKTOPHOE, CMEIIaHHOE OIIK-1.2 YcTHBIN onpoc.




MIPOU3BEJICHUS BEKTOPOB. Pemienue 3aiau.
YcTHBIM onpoc.
18 |IIpsiMast 1 IOCKOCTH B MPOCTPAHCTBE OIIK-1.2 p
Pemenue 3agau.
HccnenoBanue ypaBHEHUsT BTOPOH CTEIICHU
19 |OTHOCHTEIILHO TPEX TIEPEMEHHBIX. OITK-1.2 YcTHbIN ompoc.
Knaccudukanuss  moBepXHOCTEH  BTOPOTo ' Pewenue 3anau.
HOPSIKA.
20 [AKCHOMBI IMHEHHOTO MPOCTPAHCTBA OIIK-1.2 VYcerHbIl onpoc.
21 bazuc uw  KOOpAMHATHI. Pa3zmepHOCTH OIIK-1.2 YcrHbIi onpoc.
IPOCTPAHCTBA. ' Pemienue 3as1au.
YcrHbIi onpoc.
22 |EBKIMIIOBBI MPOCTPAHCTRA. OIIK-1.2 P
Pemenue 3amau.
23 Ornpezenienne TUHEHHOTrO IpeoOpa3oBaHUs U OITK-1.2 VYcrHbIi onpoc.
ero marpuysas gpopma ' Pemenue 3a1ay.
BripoxkaeHHOE U HEBBIPOXKIACHHOE JTUHEUHOE N
24 PO PO OIIK-1.2 YcTHBIH ompoc.
mpeoOpa3oBaHue
CoOCTBeHHBIE BEKTOPBI W COOCTBEHHBIC N
25 . p OIIK-1.2 YcTHbIl onpoc.
3HAUEHUS JIMHEHHOTO MPeoOpa30oBaHMUsL.
YcrHbIi onpoc.
26 [KBagpaTtudnbie GOPMBL. OIIK-1.2 P
Pemenue 3amay.
TectupoBanue u
27 |Wnas koHTakTHas paboTta OIIK-1.2 p
pelieHue 3a1ay.
YcrHbIi oIpoc 51
28 [Dx3amen OIIK-1.2 P
peleHue 3a1au.

7.2. TUNOBbIE KOHTPOJIbHBIE 3aJIJaHHsI UM HHBIE MaTepHajIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
ISl OLIEHKW 3HAHWW, YMEHHI M HABBIKOB U (WJIH) OIBITA TPO(ECCHOHATBHOM eSITEIbHOCTH, XapaKTEPH3YIOLIHX
3Tansl GopMUPOBAHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCHUIIINHBI

KonTponbHuble paboThl, NpegHa3HAYECHHbIE JUIsL TIpOBEPKU CHOPMUPOBAHHOCTH HHAMKATOpA
noctkeHust komnereHuun OIIK-1.2, T.x. npuBeieHHBIN KOMITJIEKT 3a/laHUi CIOCOOCTBYET OCBOCHHUIO OAa30BbIX
MOHATUM U TEXHUYECKUX MTPUEMOB JTMHEHHOMN anreOpsl 1 GOPMUPOBAHNIO YMEHHS pelIaTh MPUKIAaIHbIE 3a/1a4H,
OBJIa/IeBaTh MPUMEHEHHEM METOJIOB JIMHEHHOW anreOpsl B MPO(EeCcCHOHAIBHOW NAEATENIbHOCTH , a TaKkKe
MPUBEJICHHBIN KOMIUIEKT 3aJaHuil CrIOCOOCTBYET OCBOEHHIO 0a30BBIX MOHATHM M TEXHUYECKHX MPUEMOB
aHAJTMTUYECKON TeOMETPUU U (POPMUPOBAHUIO YMEHHSI peliaTh IPUKIIAAHbIE 3a1a4H,

OBJIaJIEBaTh MPUMEHEHUEM METO0B aHATUTUUECKON reOMETpUH B IPOECCHOHATBHON AESITENLHOCTH.

(KOMIUIEKT 3aJJaHUi JJIs1 KOHTPOJIBHOW paboThI)
KonTponbnas padota N1 o teme «MaTpuiibl 1 ONPEIEIUTENN, CUCTEMbI YPABHEHUH. »

1. BeruucauTh ONpenenuTens KBagpaTHON MaTpHULIbl opsaKa 4;

2. HaiiTu o6patHyto MaTpuily Juisi KBaApaTHOM MaTpHIlbl Hopsiaka 3;
3. PemuTh HEONHOPOAHYIO CUCTEMY JIMHEWHBIX YPaBHEHUI;

4. PemnTh OTHOPOJHYIO CUCTEMY JIMHENHBIX YPABHEHUM.

Konrponbnas padora N2 no Teme «AHaIMTHYECKAsi TEOMETPUS Ha MIIOCKOCTH

1. 3agada Ha UCITONIB30BaHNUE YPABHEHUM NIPSAMOM JINHUM HA IIJIOCKOCTH;

2. IlocTpouTh KpHBYIO IO 33JJaHHOMY YPaBHEHHIO, ONPEIEIINTh KOOPAMHATHI XapaKTEPHBIX TOUEK U
YpaBHEHUs XapaKTEPHBIX JIMHU;

3. ITo onucaHuio CBOWCTB MHOKECTBA TOYEK BBIBECTH €0 YPABHEHUE;

dopmHpyeMble KOMIIETEHIINN
OIIK-1.3 ymeeT oCylIecTBIATh BEIOOp METOJIOB pelIeHus 3a1a4 MPoQecCHOHATBHON eATEeTHbHOCTH Ha
OCHOBE TEOPETUYECKUX 3HAHUM.




TecTsl
1. BeIuncnuTh BhIpaXKeHUE, CO/IeprKalllee KOMIJICKCHBIE YUCIIa, U BEIOPATh BEPHBIH OTBET.
2. JlaHo KoOMIUIEKCHOE 4HCIIO. Touka A SBISETCSs €ro TEOMETPUUYECKUM IIPEICTABICHHEM Ha

KOMIUIEKCHOMU IIJIOCKOCTH.

YHUCCII.

UYepes He€ HA KOMILUIEKCHOM IJIOCKOCTH IMPOBEIeHA OKPYKHOCTh ¢ LeHTpoM B Touke O. Jlan Habop

VYka3arb, Ui KaKuX YUCell TeOMETpuYecKue 00passpl JeKaT Ha 3aJaHHON OKPY>KHOCTH.
3. [IpeacTaBuTh KOMIUIEKCHOE YUCIIO B TPUTOHOMETPUYECKOU popme.

4. CKOJIBKO 3HAUYEHUM UMEET 3a1aHHbIA KOPEHb U3 KOMIUIEKCHOTO YHCIIa

5. CKOJIbKO KOpHEH (C yueTOM KPaTHOCTH) UMEET 3aJJaHHbII MHOTOWIECH

B I10JI€ KOMIUIEKCHBIX Yucen?

6. HaiiTi Bce KOpHM 33IaHHOTO YPaBHEHHS B IOJIE KOMIUICKCHBIX YUCEIT

7. KakoBa KpaTHOCTb KOpPHSI Y 3a/laHHOTO MHOTO4JIeHa?

9. Jlanbl 1Be MaTpullbl. BEIUNCIUTD IPOU3BEACHHUE.

10. Jana maTtpuna. BeluUCIUTH €€ ONpeaeIUTENb.

11. Jlana marpunia. Haiitu 0OpaTHyI0 MaTpHILy.

12. Jlana marpuna. M3 2 npenoskeHHBIX GOpMYIT BBIOpaTh BEPHYIO JIJIs1 BEIYMCICHUS €€ OTIPEICTUTE.
13. ano ypaBHenue npsimoit. Haiitu ee yrimoBoit koadduiuent.

14. JlaHbl ypaBHEHHS ABYX MPSIMBIX.

Br16path BepHOE yTBEpKIEHUE:!

a) MpsIMbIE MapaJlIeNbHBI;

0) npsiMble NEPIIEHIUKYIISIPHBI,

B) YpaBHEHUS OIMHUCHIBAIOT OJJHY U TY K€ MPSAMYIO;

T') IpsSMbIE HE TapaJIJICIbHBI U HE TIEPIICHIUKYIISIPHBI.

15. VI3 nepevrcieHHbIX TUIIOB BEIOPATh TUII KPUBOM, 3aIaHHOI CBOMM YpaBHEHHEM
16. Jlano ypaBHEHHE BTOPOU CTEIICHU.

Bri6paTh BepHOE yTBEpKIEeHHUE:!

a) FEOMETPUUECKUM 00pa30M ypaBHEHUS SBJISIETCS M1apa MEePECEKAIOIIUXCS IPSAMBIX;
0) reoMeTpuuecKUM 00pa30M ypaBHEHHUS SIBISIETCA Mapa MapayijiesIbHbIX MPSIMBIX;

B) T€OMETPUYECKUM 00Pa30M ypaBHEHUS SIBIISETCS TOUKA;

I') ypaBHEHHE HE UMEET FreoMeTpHUecKoro odpasa.

2. OIIK-1.2 (ymeer mpumeHsTh (pyHIaMEHTAIbHBIC 3HAHUS, TIOJYYCHHbIE B 00JIACTH MaTEMaTUYECKUX

HayK, 1 UCIIOJIb30BATh UX B HpO(i)CCCHOHaHbHOﬁ ,Z[eHTeHLHOCTI/I).

1. Jlanbl 1Ba BEKTOpA.

BbrancnuTs BelpakeHUE, 3TH BEKTOPA U JTMHEWHBIE ONIEPALIMN HAJl HUMH.
2. Jlanbl 1Ba BEKTOpA.

BbI4ucanTh X CKaIsIpHOE IPOU3BEACHHUE.

3. JlaHbI 1Ba BEKTOpA.

BbI4ncianTh UX BEKTOPHOE NPOU3BEICHHUE.

4. J1aHbl TpU BEKTODA.

Bb4ucanTh UX CMEIIaHHOE TPOU3BEACHHUE.

5. JlaHbl ypaBHEHU NIPSIMOM M YPaBHEHHE IIJIOCKOCTH.
BriOpatb BepHOE yTBEpKICHHE:

a) mpsiMasi ¥ IJIOCKOCTh MapasuIeIbHBI;

0) npsiMast ¥ MIIOCKOCTh NEPIIEHANKYIISPHBI;

B) MpsMas MPUHAJJIEKUT TUIOCKOCTH;

I') IpsMasi He MepreHANKYJIIpHa IIOCKOCTU M UMEET ¢ Hel 0JIHYy OOIIYIO TOUKY.
6. Jlanbl ypaBHEHUS JBYX MPSAMBIX.

BriOpatb BepHOE yTBEpKICHHE:

a) MpsIMbIC TTapaJUICIbHBI;

0) npsiMble IEPIICHIUKYIISPHBI;

B) YpaBHEHHS OIHUCHIBAIOT OJIHY U TY XK€ MPAMYIO;

I') IpsMasi He MepIeHAUKYJISPHBI M UMEIOT OAHY OOIIYIO TOUKY.
7. 1aHbl ypaBHEHUS JBYX IUIOCKOCTEN U YUCIIO.



Br16path BepHOE yTBEpKICHHE:

a) MJIOCKOCTHU NapaJuIeIbHBL;

0) MIIOCKOCTH NEPTICHINKYJIISPHBI;

B) YpaBHEHUS OIMUCHIBAIOT OJHY U TY K€ IJIOCKOCTh;

') CUHYC yIja MKy HOpMaJsiMU TUIOCKOCTEH paBeH 3aJJaHHOMY YHCITY.

8. JlaHO ypaBHEHME [TOBEPXHOCTHU

Br16paTh BepHOE yTBEpIKIeHHUE:!

a) MMOBEPXHOCTH SIBJISICTCS JTHOO SJUTUIICOUIOM, INOO MHUMBIM KOHYCOM;

0) MOBEPXHOCTH ABJSAETCS JTMOO THUIEPOOIONIOM, THOO KOHYCOM (IC€HCTBUTEIBHBIM);

B) TIOBEPXHOCTh HEIICHTPAJIbHAS, HO HE SBJISCTCS MapaboIMueCKUM UITHHIPOM;

I') TOBEPXHOCTh SBIsETCS JHO0 mNapabOJMYecCKUM IWIMHIPOM, JHOO IUIOCKOCTBIO, JHOO0 mapoit
[apaJUICIbHBIX IJIOCKOCTEM.

9. IlocTpouTh KPUBYIO BTOPOT'O MOPSAKA [10 YPABHEHHIO, COJIEPKALIEMY KBaJIpaTHUHYIO (JOPMY B CBOEM

COCTaBC.

7.3. Cucrema OLIEHUBAHHS PE3yJbTaTOB OOYYEHHUS MO JUCIHHIUIMHE (MOJIYJIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJIA yCIICBACMOCTH

O1leHKa «OTIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTeMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAaM, BBIXOJISIIUM 3a IPEAEIbl yueOHOU
IIPOrpPaMMBl;

- TOUHOE HCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKU IPaMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U INTYOOKOE YCBOEHUE OCHOBHOM U JIONIOJHUTENIbHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil MporpaMMoi o JUCHHUIUIMHE (MOIYJIIO)

YMEHUSL:

- YM€ET OPUEHTUPOBATHCS B TEOPHSIX, KOHLICIILUAX U HAIIPABJICHUAX TUCLUUILUIMHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYruX
JUCLIUILINH

HaBBIKU:

- BBICOKUH YpOBEHb c(hOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSITENILHO U TBOPUYECKH pEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TeOPeTUYECKHEe 3HAHUsI [T BbIOOpa METOIUKHU BBITOJHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 3a]1aY;

- Oe3ynpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (}HEeKTUBHO UCIOIb30BaTh B IOCTAHOBKE HAYYHBIX U MIPAKTHUECKUX 3a71ay;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUSAX, AKTUBHO YYacCTBYET B
IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUI




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOrpaMMOi TI0 TUCIUTIIIUHE (MOTYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET JejaTh 00OCHOBAaHHBIE BHIBOJIBI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYXE€HUAX, BBICOKHI YPOBEHb KYJIbTYPbl UCIIOJIHEHMS 3a/1aHU;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOHN paboyei mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIPOCHI, yMEHHE JICJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEINOJABATEINS PEIIATh CTAHIAPTHBIE 3a1a4H
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEH/I0BaHHbIX padoueil mporpamMmoii no
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSTENILHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4aroImuxcs, HeoOXOAUMBbIC JUIsl OLICHKU 3HAHWH, YMEHHH M HABBIKOB U (WJIM) OMbBITa NPOGECCHOHATBLHOMN
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst
TeopeTtrueckre BONPOCH I TPOBEIECHUS TPOMEKYTOUHOM aTTECTallMi 00Yy4aIOIINUXCS
1. KommiekcHbie uncia
1. Onpenenenne KOMIJIEKCHOTO YUCIA.

2. Muumas equnanna. Anredpandeckast popma KOMILUIEKCHOTO YHCIA.

3. KommiekcHo conpshkeHHbIe unciaa. Moaynb KOMILIEKCHOTO YKcIa.

4. JleneHue KOMIUIEKCHBIX YMCEN OPYT HA ApYTa.

5. T'eomeTpuyeckas HHTEpIIpEeTallUsd KOMILIEKCHOTO yucia. KoMIuiekcHast MiIoCKOCTb.

6. AprymMeHT KOMIUIEKCHOTO uncia. Tpuronomerpudeckas GopmMa KOMIUIEKCHOTO YHCIIA.
7. VYMHOXEHUE U JIeJIeHHe APYT Ha Ipyra KOMIUIEKCHBIX YUCEl, 3aJJaHHbIX B
TPUTOHOMETPHUYECKOU (hopMme.

8. Bo3Begenune KOMIUIEKCHOIO uncia B crenenb. opmyna Moaspa.

9. MW3BieyeHue KOpHS U3 KOMIUIEKCHOI'O YHCIIA.

2. MHorousieHsl U 1poOHO-palloHaIbHbIe (QYHKIIUU

10. Muorowien crenenu "n". Cii0)keHHE MHOTOYJIEHOB. Y MHO’KEHUE MHOTOWIEHA HA MHOTOWJIEH.

11. Jlenenre MHOTOUYJIEHA HA MHOTOYJIEH C OCTATKOM.

12. JlenumocTs MHOTOWIEHOB. CBOMCTBA JEIMMOCTA MHOT'OUYJICHOB.

13. O6mmii nenuTenb IByX MHOTOWICHOB. B3auMHO ITpOCThIE MHOTOYICHBI.

14. Kopens muorowiena. Teopema be3y. O0 ocTaTke /ejeHUsI MHOTOWICHA HA TUHEHWHBIN JIBYYICH.

15. Cxema ['opHepa - cxema esieHHuss MHOTOYJIEHA Ha JIMHEHHBIA IBYYJICH.

16. Kopenb muorouwiena kparnoctu "K". Teopema 0 KpaTHBIX KOPHSX U CICICTBUS U3 HEe.

17. OcHoBHas Teopema anreOpsl MHOTOUJIeHOB. ClieACTBHE O pa3NioKeHUH MHOTOUYJICHA

C KOMIUIEKCHBIMU KO3 PHUITMCHTAMU Ha JIMHEHHBIC MHOKHTECITH.

18. Teopema Buera.

19. CgolicTBa KOpHEH MHOTOWIEHOB C JEHCTBHTENBbHBIMH KodpduuueHTamu. HenpuBoaumMble
MHOKUTEIH.

PaznioxxeHre MHOTOUIICHA ¢ ACHCTBUTEIBLHBIMUA KO (GUIIMEHTAMH Ha HEPUBOIMMBIC MHOKUTEIIH.

20. Onpenenenue aApoOHO-paIIOHATBLHON QYHKIIUU (pAallHOHATILHOM IpOoOH).

Hecoxpatumas pannonanbHas 1po0b.

21. IlpaBunpHas pannoHanbHas ApoOb. HempaBuibHas panroHanbHas IpoOb.

[IpencraBinenue panroHaIbHON APOOU B BUJIE CYMMBbI MHOTOYJIEHA U

NpPaBUIBHOHN paliMoHaIbHON APOOH.

22. OmnpepeneHne NpocTeue 1poou.

Tunel mpocTeHmux apoOei 1isi MHOTOYJIEHOB € IPOCTEHITUMU KOd(DPHUITneHTaMu.

Tunsl mpocTelmux 1poOeil 115 MHOTOUWICHOB C IEHCTBUTENBHBIMU KO3 PHUIIEHTaMU.

23. Paznoxenue nmpaBUIbHON IpoOU B CyMMY MPOCTEUIITUX IPOOEi.

3. Matpulipl U onpeaenuTenu

24. Marpuna. Pazmepsl MaTpuiipl. DJ1€MEHTHI MATPULLBL.

25. Buasl MaTpull: CTpOKa, CTOJOEI, KBaJpaTHasi MaTpHIia,

JUaroHaJbHas MaTpulla, EAMHUYHAs MaTpULa.

26. BepxHsisa TpeyrojibHas MaTpHIla, HYKHSSA TPEYyTrojabHas MaTpHULa.

27. CuMMeTpHUYHAsI MaTPULIA, KOCOCUMMETPUYHAs MaTpUILIa.

28. TpancnonupoBanue MaTpull. CBONCTBO ONEPALIUH TPAHCIIOHUPOBAHUS.
TpaHCIOHMPOBAaHWE CHMMETPUYHON MATPHUILIBI

29. PaBeHCTBO MaTpHil.

30. Oneparusi cnoXKeHUs MaTPUIL U €€ CBOMCTBA.

31. Onepanus yMHOKEHUSI MaTPUILIBI HA YUCIIO U €€ CBOMCTBA.

32. COOTBETCTBEHHBIE MATPHUILIbl. ¥ MHOKEHUE COOTBETCTBEHHBIX MATPHIL.

33. HekoMMyTaTHBHOCTD ONE€paluyi yMHOXKEHHS MaTPUIL.

34. AcconmaTUBHOCTD OTE€paIlii YMHOKEHUSI MaTPHIL.

35. nucTpuOyTUBHOCTD OIEPALMU YMHOKEHHUSI OTHOCUTENIBHO ONEpalii  CIIOKEHHs MAaTPUILL.
36. TpancioHHpOBaHME IPOU3BEACHUS MAaTPULL.

37. OnpenenuTeny BTOPOro nopsiaka. BelpakeHne peleHus: CHCTEMBI IBYX JMHEMHBIX YpaBHEHUN



C IByMsI HEU3BECTHBIMH Y€pe3 OIMPeIeTUTENN BTOPOTO MOPsIIKa.

38. Onpexnenutenu Tperbero nopsaka. @opmyna Capproca.

39. [lepectanoBkM U3 nepBhIX "N" yncen HaTypaabHOrO psaa. VX KoindecTno.

Harypanbnas nepecranoBka. YeTHast 1 HedeTHAs IEPECTAHOBKHU.

40. OnpeneneHue onpeaeauTeNs KBaIpaTHOH MAaTPHUIIbL.

41. Jlemma 00 M3MEHEHHUSI YETHOCTH IIEPECTAHOBKH.

42. CBoiicTBa ONpEAEIUTENS: ONPEAETUTENb TPAHCIIOHUPOBAHHON MaTPHIIbI.

[Tlepemena mecTamu IByX CTPOK B OIIPEJEIIUTEINE.

43. CoiicTBa ONpeAeTuTeNs: ONPEIeNIUTENb C PaBHBIMU CTPOKaMU (CTOIOLAMU), YMHOKEHHE

AJIEMEHTOB CTPOKH (CTOJIOIA) OMPESIUTENS Ha YUCIIO, OTINYHOE OT (.

44. TlpubaBieHue K 3J€MEHTaM CTPOKHU OIpPEIeIUTeNsi COOTBETCTBYIOUINX AJIEMEHTOB JPYTOi CTPOKH,
YMHOKEHHBIX Ha OJHO U TO K€ YHCJIO.

45. MUHOD, COOTBETCTBYIOIIHM 3JIEMEHTY OIPEICIUTENS.

46. AnreOpandeckoe JOMOIHEHHE JIEMEHTA OIPEICIIUTES.

47. Teopema pa3inoKeHUs.

48. Teopembl 3aMeLICHNS U aHHYJIUPOBaHUS.

49. Onpenenenre oOpaTHOM MAaTPHUIIBI.

50. CymiecTBoBaHHE 00paTHOW MATPHIIBI H €€ CIMHCTBEHHOCTb.

51. Beruucnenue oOpaTHON MaTPHUIBI C TOMOIIBIO COIO3HOM.

52. MuHOpBI MaTpUILBI.

53. Panr maTpuisl.

54. BrlunciieHue paira MaTpHilbl ¢ IOMOIIBIO 3JIEMEHTAPHBIX PeoOpa3oBaHUil.

55. JluneitHas 3aBUCUMOCTD U JIMHEWHAs: HE3aBUCUMOCTh CTPOK (CTOIOIIOB).

56. Teopema 0 6a3UCHOM MHHODE.

57. PaHr MaTpHIlbl KaK YUCIIO €€ JIMHEHWHO He3aBUCUMBIX CTPOK (CTOJIOIOB).

4. CucreMsbl JINHEHHBIX ypaBHEHUI

58. PaBHOCWIBHOCTH CHCTEM JIMHCHHBIX YypaBHeHUU. IIpeoOpa3oBaHue, HE HapylIawoIiee
PaBHOCHUJIBHOCTb.

59. PacmmmpenHass matpumia cucrteMbl. HeoOXxoauMble M JOCTaTOYHBIE YCIOBHS CYIECTBOBAHUS
penieHuit CUCTEMBI IMHEWHBIX ypaBHeHul (1-s1 Teopema Kponekepa-Kamnenmn).

60. 2-1 Teopema Kponekepa-Kanemnmu. CBoOoiHbIe U 0a3UCHBIE IEPEMEHHBIE.

61. Cucrema ypaBHeHHUH ¢ KBagpaTHON MaTpulieid. Teopema Kpamepa o BeIUNCIEHUH PELICHUHM CUCTEMBI
ypaBHEHMI ¢ HEOCOOOH KBaipaTHOM MaTpuIei.

62. ®dyHIaMeHTaIbHas CUCTEMa PEIIeHU OJTHOPOIHOM JIMHEWMHON CHCTEMBI.

63. AropuTM NOCIIE0BATEIBLHOIO HCKIIIOUEHUS IIEpEMEHHBIX — MeTo ["aycca.

64. Onpenenenre cOOCTBEHHOTO YKCIIa MATPHUIIBI K COOTBETCTBYIOIIETO eMy COOCTBEHHOTO CTOJIOIIA.

65. XapakTepucTHUECKOe ypaBHEHHE U XapaKTePUCTUUECKUH TOJIMHOM MaTpHIIbI.

66. JIuneiiHast HE3aBUCUMOCTbh COOCTBEHHBIX CTOJIOLIOB, COOTBETCTBYIOIINX PA3JIIMYHBIM COOCTBEHHBIM
qHCIIaM.

5. BexropHas anredpa

67. IlonsaTue reomerpuueckoro Bekropa. /limua Bekropa. Opt Bekropa. Hynb-BekTop.

68. Crnoxxenue BekTopoB. [IpaBuiio napamienorpamma.

69. Cnoxenue BeKTopos. [IpaBuiio TpeyroapHuka.

70. CBolicTBa onepaluy CI0KECHUS.

71. YMHOXEeHHE BEKTOpa Ha uKcio. CBONCTBO ONEPALlMKA YMHOXKEHHSI BEKTOpa HA YUCIIO.
72. BolpaskeHre BEKTOpa 4epe3 €ro OpT U €ro JIJIUHY.

73. KonnuHeapHble BEKTOPA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB.

74. Oce. JlekapToBa KOOpAMHATA TOYKH HA OCU. PacCTosiHME MEX Iy ABYMS TOUKaMH Ha OCH.
75. JlexapTOBBI CHCTEMBI KOOPAMHAT Ha MPSMOii, Ha TUIOCKOCTH, B IIPOCTPAHCTBE.
76.PaccrosiHre Mexy 1ByMsl TOUKaMHU B IIPOCTPAHCTBE.

77. JleneHue OTpe3Ka B 3aJJaHHOM OTHOLICHUH.

78. Cocrapastomias BekTopa o ocu. [Ipoekunu BeKTopa Ha 0Cb.

79. BelpaxkeHHEe IPOEKIMU BEKTOPA YEPE3 €T0 JUIMHY U KOCHHYC YIJla MEXK]ly BEKTOPOM U OCBIO.



80. BeIpaxkeHHe MPOEKIMK BEKTOpa Ha OCh Y€pe3 KOOPJMHATHI MPOEKIIMU €ro KOHIA M €ro Hayajia 1o
JTAHHOHM OCH.

81. [Ipoekiusi CcyMMbI BEKTOPOB Ha OCb.

82. Ilpoekuus mpou3BeAeHUsI BEKTOpa Ha YUCIIO Ha OCh.

83. BbIpaxkeHHe COCTaBJISAIONIEH BEKTOpa MO OCH Yepe3 €ro MPOEKIMI0 Ha OChb U OPT JaHHOU OocHu. 84.
JlexapToBbl IPOEKLIUU BEKTOpa. BrlpaskeHne BEKTOpa uepe3 ero NpoeKLUU Ha TPY B3aUMHO IIEPIEHIUKYJIIPHbIE
OCH — OCHOBHasl TeOpeMa BEKTOPHOM alreOphl.

85. BelpaxkeHHEe JUIMHBI BEKTOpa Y€pe3 €ro MPOEKLIUU Ha TPU B3aUMHO NEPIEHAUKYISPHbIE OCH. 86.
Hanpasnsromue kocuHychl BekTopa. CBOMCTBO HaNpaBIsSIOIIUX KOCUHYCOB.

87. OnpeneneHue cKajlsspHOTo IPOU3BEAECHUS BEKTOPOB.

88. CBoiicTBa CKAJIIPHOrO MPOU3BEACHUS BEKTOPOB.

89. BblpakeHue CKaJsSIpHOTO NPOU3BEICHHS BEKTOPOB YE€pE3 JIEKAPTOBBI KOOPAMHATHI BEKTOPOB-
COMHOKHUTEIEH.

90. BriunciieHne KOCUHYcCa yrjla MeX/1y IByMsl BEKTOpaMH Yepe3 UX CKAISPHOE MPOU3BEICHHE.

91. YcnoBue nepneHIuKyIIpHOCTH BEKTOPOB.

92. KommianapHble 1 HEKOMIUIAHApHbIE TPOMKU BEKTOPOB JIeBast U IpaBasi TPOMKU BEKTOPOB.

93. Onpenenenrie BEKTOPHOTO TPOU3BEACHUS BEKTOPOB.

94. CBoiicTBa BEKTOPHOT'O MPOU3BEAECHUS BEKTOPOB.

95. BpIpakeHHE BEKTOPHOTO MPOU3BENEHUS BEKTOPOB 4Yepe3 ACKApTOBbI KOOPIWHATHI BEKTOPOB-
COMHOXHUTEIICH.

96. CmeliaHHOE TPOU3BECHUE BEKTOPOB.

97. CBoiicTBa CMEIIaHHOI'O ITPOU3BE/ICHUSI BEKTOPOB.

98. BelpaxeHHe CMENIaHHOTO IPOU3BENEHUS BEKTOPOB uepe3 JEKapTOBbI KOOPAMHATHI BEKTOPOB-
COMHOXUTEJICH. Y CIIOBUE KOMIUIAHAPHOCTH BEKTOPOB.

99. JIuneitHas 3aBUCUMOCTb U JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB.

100. YcnoBue nMHEWHON HE3aBUCUMOCTH TPEX BEKTOPOB.

101. JIuneiiHasi 3aBUCUMOCTh YETHIPEX BEKTOPOB.

102. TlonsipHasi, chepudeckas v HUITUHIPUYECKAsT CUCTEMBI KOOPAMHAT.

6. AHanIuTHYECKas TEOMETPHUS HA TUIOCKOCTH.

103. TIpeoOpazoBanue AEKapTOBBIX KOOPAUHAT Ha TIIOCKOCTH. [lapaienbHbIil IEpeHOC KOOPAMHATHBIX
OCEH.

104. TIpeobpazoBanue AEKapTOBBIX KOOPAUHAT HA MJIOCKOCTH: TTOBOPOT KOOPAMHATHBIX OCEH.

105. OO01iee ypaBHEHHE TPSMOH.

106. Kanonuueckoe ypaBHEHUE NPSIMOH.

107. Yron Hak/IOHA IPSMOA, ee YIIoBOH KO3 PHUIIUEHT.

108. YpaBHeHue NpsMOH € YIIIOBBIM KO3 PUIIEHTOM.

109. YpaBHeHME MpsMON B OTpE3KaXx.

110. HopmanbHOe ypaBHEHUE NPSIMOIA.

111. PaccTostHue OT TOYKH A0 MPSMOIA.

112. YpaBHeHue ImydKa MpsiMbIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBus napaJuieNbHOCTH U IEPIIEHIUKYIAPHOCTH MPSIMBIX.

115. Onnunc. KaHoHMYeckoe ypaBHEHHUE dJUINIICA.

116. VccnenoBanue (Hopmbl dyutHIICa. DKCIIEHTPUCUTET AJUTUTICA.

117. I'unep6ona. KanoHnveckoe ypaBHEHHE THIIEPOOIIBI.

118. UccnenoBanue Gopmbl TUTIEPOOITBI. DKCIIEHTPUCUTET THITEPOOITHI.

119. AcumnToTsl rumnep6oisl. Bzaumuo conpsbkeHHsle runepOoisl. PaBHoO6ouHble runepOomsl. 120.
[Tapa6ona. Kanonnueckoe ypaBHeHHE TapaOoITbL.

121. UccnenoBanue ¢popmbl mapadossl. Buasl mapadod.

122. lupextpuchl diaurnca u runep6ossl. O01ee onpenerneHne KpUuBOH BTOPOTO MOPSAKA.

123. UccnenoBanue ypaBHeHus B ciryyae AC>0. Kiaccuduxanms ero reoMmeTpudeckux oopasos.

124. ViccnenoBanue ypaBHeHus B cirydae AC<0. Kiraccudukanms ero reoMeTpudeckux o0pasos.

125. UccnenoBanue ypaBuenus B cinydae AC=0. Knaccudukanus ero reomerpuaeckux oopas3os.

126. UccnenoBanue ypaBHeHHUs. BpIOOp MOBOpOTa KOOPAMHATHBIX OCEH, HCKIIFOYAIOIIETO YJIEH,
COTeNXATITUT TThouRReTedue X\



127. NHBapuaHThl ypaBHEHUSI BTOPOM CTEIECHM.
128. Ionnas knaccuuKanus reoMeTpUIecKuX 00pa3oB YpaBHEHUS BTOPOIl CTEIICHH.

7. AHanuTHUYeCcKasi FTeOMETPHUS B IPOCTPAHCTBE.

129. IlpeoOpa3oBaHue JEKapTOBBIX KOOpJAMHAT B IPOCTPAHCTBE: NapauIeIbHBIA IEPEHOC
KOOPJMHATHBIX OCEH.

130. IIpeoOpa3oBanue AEKapTOBBIX KOOPIAMHAT B MPOCTPAHCTBE: MOBOPOT KOOPAMHATHBIX oce. 131.
OproroHanbHble MAaTPUIBI U UX CBOMCTBA. ONpeaenuTellb OpTOrOHAIbHON MaTPHIIBL.

132. ITnmockocTs B mpocTpancTBe. OO1Iee ypaBHEHHE TUIOCKOCTH. Y paBHEHHE IUIOCKOCTH B OTPE3Kax.

133. Buab! I10cKoCTEN.

134. HopmanbHOE ypaBHEHHE ILNIOCKOCTH.

135. PaccTosinue OT TOYKU JI0 MIOCKOCTH.

136. Yrom wMexnay IByMs IUIOCKOCTSMHU. YCJIOBHMS NapaUIEIbHOCTH M NEPHIEHIUKYISIPHOCTU
IIJIOCKOCTEM.

137. Ilpsimast TMHUS B IPOCTPAHCTBE KaK JIMHUS [IEPECEUEHUS ABYX INIOCKOCTEH.

138. Kanonnueckue ypaBHEHHS PSIMOM, €€ HAMPABJISIOMINI BEKTOP.

139. [TapameTpuueckrie ypaBHEHHUS MIPSIMOU.

140. Yroa Mexay AByMs IPSMBIMH. Y CIIOBUS NAPAJUIETbHOCTU U EPIICHIUKYISIPHOCTH MPSIMBIX.

141. Yron Mexay NpsMOH U IJIOCKOCTHIO. Y CJIOBUS MapajlIeIbHOCTH U MEPIEHIUKYJIIPHOCTU NPSIMOM 1
MJIOCKOCTH.

142. Marpu4Hasi 3alTUCh YpaBHEHUSI BTOPOW CTETMIEHW OTHOCHTENIBHO TPEX MEPEMEHHBIX - YpaBHEHUS
MTOBEPXHOCTHU B IPOCTPAHCTBE.

143. LlenTpanpHble U HELIEHTPAJIbHbBIE IOBEPXHOCTH.

144. IlpuBeneHre MaTPULIBI TPYIIBI CTAPIIUX YICHOB ypaBHEHUS BTOPOM CTENEHH K JAUArOHAJIHLHOMY
BUJY C TOMOIIBIO TOBOPOTa KOOPAMHATHBIX OCEH.

145. Knaccuduxamuss reoMeTpuyecKux oOpa3oB YIPOIIEHHOTO YypPaBHEHHUS BTOPOW CTENEHU
OTHOCHUTEIIEHO TPEX MEePEMEHHBIX.

146. VccnenoBanue (hopMbI SJUTHIICOUIA.

147. UccnenoBanue GopMbl OTHOTIONOCTHOTO TUTIEPOOIIONIa, ABYXIIOJIOCTHOTO THIIEPOOIONIA.

148. UccaenoBanue GopMbl JUTUIITHUECKOTO apaboIouaa.

149. UccnenoBanue Gpopmbl ruriepboandeckoro napadoigonaa (ceasa).

150. UccnenoBanue Gpopmbl KOHYcCA.

151. UccnenoBanue GopMBbI SJUTHITHYECKOTO, MTApad0IMueCKOro, THMEPOOTNIECKOTO IIUITHHAPOB.

8. JIuneiinble (BEKTOpHBIE) NPOCTPAHCTBA.

152. AKCHOMBI IMHEWHOTO MPOCTPAHCTBA.

153. CnenctBust U3 aKCMOM JIMHEWHOTO MPOCTPAHCTBA.

154. JluneitHast 3aBUCUMOCTD U JTUHEHHAs HE3aBUCUMOCTH JIEMEHTOB BEKTOPHOTO MPOCTPAHCTRA.

155. Ompenenenne 6a3uca JuHEHHOro mnpocrpaHcTBa. KoopauHaTel BeKTOpa B JHMHEHHOM
MIPOCTPAHCTBE.

156. Onpenenenne pazMepHOCTH JIMHENHOTO ITPOCTPAHCTBA.

157. Teopembl 0 COOTBETCTBUH 0a3nca U pa3MEPHOCTH JIMHEWHOTO MPOCTPAHCTBA.

158. M3oMop(h13M BEKTOPHBIX MIPOCTPAHCTB.

159. [lonaTue noANpOCTPaHCTBA.

160. JIuneitHas 0060109Ka BEKTOPOB.

161. Cymma u nepecedyeHne NoAnpOCTPaHCTB.

162. Pa3noxxeHne TMHEHHOTO MPOCTPAHCTBA B MPSMYI0 CYMMY IOJIIPOCTPAHCTB.

163. TIpeoOpa3oBanue Oa3nca KOHEYHOMEPHOTO BEKTOPHOTO MpOCTpaHcTBAa. MaTpuia mnepexoaa OT
OJTHOTO 6a3uca K Apyromy.

164. TlpeoOpa3oBanue KOOpAWHAT TpH TMpeoOpa3oBaHWKM 0Oa3uca KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA.

165. BeniecTBeHHBIE €BKIINIOBBI IPOCTPAHCTBA.

166. CkansspHoe npou3BeAEHUE 3JIEMEHTOB BEILIECTBEHHOT0 BEKTOPHOT'O MPOCTPAHCTBA.

167. HepaBencTBo Komm-byHsIKOBCKOro B Cilyyae BEIECTBEHHOI'O €BKJIUA0BA POCTPAHCTBA.

168. Matpuna ['pama B ciydae BeIIeCTBEHHOTO €BKJIM/I0BA IPOCTPAHCTBA.



169. Hopma snemMeHTa BEeCTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA.

170. OpTOoHOPMHPOBAaHHBINA 0a3MC KOHEYHOMEPHOTO E€BKJIMIOBA MPOCTPAHCTBA M €ro cBoiicta. 171.
AJTOpUTM OpTOTrOHAM3ALNU Oa3uca KOHEYHOMEPHOTO €BKJIHMI0BA POCTPAHCTBA.

172. I3oMop(h13M EBKIMIOBBIX IPOCTPAHCTB.

173. KommiekCHbIE €BKJIMIOBBI POCTPAHCTBA.

174. CkansspHoe npou3BeeHUE 3JIEMEHTOB KOMILIEKCHOTO BEKTOPHOTO MPOCTPAHCTBA.

175. HepaBenctBo Komm-byHAKOBCKOTO B Cilydyae KOMILJIEKCHOTO €BKJIM/I0BA MPOCTPAHCTBA.

176. Matpuua ['pama B cilydyae KOMIUIEKCHOT'O €BKJIMJIOBA IPOCTPAHCTBA.

177. Hopma sneMeHTa KOMIUIEKCHOT'O BEKTOPHOI'O MPOCTPAHCTBA.

9. JIuneiinbie mpeodpa3zoBaHusI.

178. TlonsiTre MMHEWHOTO MTpeoOpa3OBaHMs.

179. JleiicTBus Ha/l TMHEHHBIMU MPEOOPA3OBAHUSIMHU.

180. Snpo n 06pa3 muHerHOro NMpeoOpa3oBaHMs.

181. HeoOxommuMoe 1 JOCTAaTOYHOE YCIIOBUE HHBEKTUBHOCTH JIMHEHHOTO MPE00pa30OBaHHUS.

182. Marpuiia nuHeHOTO TpeoOpa30BaHus B 3aJJaHHBIX 0a3ucax JIMHEHHBIX IPOCTPAHCTB.

183. IIpeobpazoBanue MaTpUIbl IUHEHHOTO TPeoOpa30BaHUsl MPU MEPEX0JIE K HOBBIM Oa3ucaM.

184. HeoOxomumMoe 1 JOCTaTOYHOE YCJIOBHE OMEKTUBHOCTH JIMHEHHOTO MPeoOpa3oBaHusI.

185. CoOcTBeHHBIC BEKTOPHI H COOCTBEHHBIC 3HAUYCHUS JIMHCHHOTO TIPeoOpa3oBaHusl.

186. Kanonnyeckuii Bu1 TMHEHHOTO TTpeoOpa3oBanus. JKopaanoBa popma KBaapaTHONH MaTPHIBI.

10. KBagparudnbie (GOpPMBI.

187. 3nakoomnpeeieHHbIe, 3HAKOTIEpEMEHHbIE, 3HAKOMIOCTOSIHHBIC KBaJIpaTUYHbIE (DOPMBI.
188. IIpuBeneHne kBaipaTUUHON POPMBI K CyMME KBaJIpaTOB.

189. 3akoH uHEpIMH KBAAPATUIHBIX (HOPM.

190. Kputepuii CunpBectpa.

7.4.2. [IpakTryeckue 3aJaHus 111 IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIIMN 00YYaIOIIHXCS

[TpakTuyeckue 3aaHus s IPOBEICHHS TPOMEKYTOUHOM aTTECTAIIMK 00yYarOIIUXCsI

1 cemectp

3amana cucTeMa JIMHEHHBIX YpaBHEHUH:

1. OnpenenuTh paHTU MaTPULIBI U PACIIUPEHHON MAaTPHUIbl CUCTEMBIL;

2. OnpenenuTh, UMEET JIM CUCTEMa pelIeHHne, eIUHCTBEHHOE JIM OHO, KAKOBO KOJHUYECTBO CBOOOIHBIX
IIEPEMEHHBIX;

3. IIpencTaBuTh perieHne CUCTEMBbI B 6a3ucHoii hopme.

2 cemecTp

3amaHo ypaBHEHHE 2-0i CTETIEHW OTHOCUTENBHO TPEX MEPEMEHHBIX:
1. OnpenenuTh TUI HOBEPXHOCTH, ONUCHIBAEMOI 3TUM ypaBHEHUEM;
2. 3anmcarh ypaBHEHHUS MOBEPXHOCTH B KAHOHMYECKOM BUJIE;

3. Onpeaenutb KOOPAUHATHI IEHTPA, «MATPHUILY TTIOBOPOTAY;

4. 3anmcatb Gopmyssl Ipeodpa3oBaHusl KOOPIUHAT.

B ok3ameHalnMoOHHBIN OuieT BKIOYEHO 1 TeopeTHdeckwil Bompoc M 2 MPaKTUYECKUX 3aJaHMs,
COOTBETCTBYIOIIHME COEPKAHUIO POPMUPYEMBIX KOMIIETEHIIUH.

DK3aMeH NPOBOJUTCS B YCTHOH opme. [[i1st MOArOTOBKH MO AK3aMEHALMOHHOMY OmiieTy otBoautcs 90
MHUHYT.

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (IIPH HATUYNHN)
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

7.5. Metoaudeckue MaTepuabl, OMpeesIoNnIre MPoIeIypbl OLICHUBAHNUS 3HAHWUH, YMEHH, HABBIKOB U (WJIN)
OITBITa MPO(PECCHOHATBHOH JEATEeILHOCTH, XapaKTSPU3YIONTUE 3TAbl (OPMHUPOBAHUS KOMIICTCHITAN
[Ipouilenypa mpoBeneHUsT MPOMEKYTOUYHOM aTTECTAllM U TEKYIIEro KOHTPOJIS YCHEeBAaEMOCTH
perJaMeHTHPYETCS JIOKATBHBIM HOPMATHBHBIM aKTOM, OTPEICIISIONIAM MOPSIOK OPTaHU3aliH U TPOBEIACHHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTEeCTAIlH 00YJarOIIUXCS.
[Tpouieaypa orneHUBaHUS (OPMUPOBAHUS KOMIICTCHIIMA TIPH IPOBEICHUU TEKYIIEro KOHTPOJIS
MpUBEJIcHa B II. 7.2.



THUnoBbIE KOHTPOJIBHBIC 3a1aHUS WIM NHBIE MaTEPHUAJIBI TEKYILETO KOHTPOJIS IPUBEAECHBI B 1. 7.3.

[TpomexxyTouHasi arTrecTanus MO AMCUUIUIMHE MPOBOAUTCS B (opme 3adera ¢ OLEHKOW B 1M ceMm u
JK3aMEHa BO 2M CEM.

B »sK3aMeHanMOHHBIM OWJIET BKJIIOYEHBl TEOPETHYECKUH BONPOC W 2 MPAKTUYECKHX 3a/laHus,
COOTBETCTBYIOLIHNE COJEPKAHUIO (POPMUPYEMBIX KOMIIETEHIUH.

DK3aMeH MPOBOIUTCS B YCTHOH ¢opme. it HOATOTOBKH 10 3K3aMEHAIMOHHOMY OMIIeTy OTBOAHUTCA 45
MUHYT.

Meronuyeckue MaTepuaibl, ONPEAESISIONINE MPOLEAYypbl OLICHUBAHUS 3HAHWN, YMEHHM, HaBBIKOB U
(unn) ombITa AESTENbHOCTH, XapaKTEPU3YIOIINX 3Talbl (OPMUPOBAHUS KOMIIETEHUIUN

KonTponupyemsle pazensl AMCUUILIMHBL: HauMeHOBaHNE OLIEHOYHOI'O CPEACTBA

1 KommekcHbie yrcna: 3ajaHusi ayJUTOPHbIE U JoMalIHKie (MMCbMEHHO U YCTHO).

2 Marpuupl 1 onpeaenutenu: TeopeTnueckue BONPOCh (IMCbMEHHO U YCTHO), 3aJIaHUS ayIUTOPHBIE U
JoMalrHue (MMCbMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

3 Cucrembl JMHEWHBIX ypaBHeHHH: TeopeTwdeckue BOINPOCHl (MMCHbMEHHO W YCTHO), 3aaHUs
ayJUTOPHBIE U JIOMAIIHNUE (IMCbMEHHO U YCTHO),

KOHTpOJIbHAS paboTa.

4 Bexrtopnas anrebpa: Teopernueckue BOMPOCH (MUCBMEHHO W YCTHO), 3aJlaHUsl ayJAUTOPHBIE W
JoMarlirHue (MMMCbMEHHO U YCTHO).

5 Ananutuyeckas FeOMETpUS Ha IJIOCKOCTHU: 3aJjaHusl ayIUTOPHBIE U IOMaIIHKE: (TMCbMEHHO U YCTHO),

KOHTpOJIbHAS paboTa.

6 AHanuTHYecKas NeOMETpUsl B NPOCTPAHCTBE : TeopeTHdecKre BONPOCHl (MMCbMEHHO M YCTHO),
3a/laHus ayJUTOPHBIC U IOMalllHKe (MUCbMEHHO U YCTHO) ,

KOHTpOJIbHAs padoTa.

7 JluHeiHble pocTpaHCcTBa : TeopeTnyeckue BOMpock (MMCbMEHHO U YCTHO), 3a/1aHUs AyAUTOPHBIE U
JoMalHue (MMCbMEHHO U YCTHO),

8 Jluneiinble mnpeoOpa3oBaHus : TeopeTHdeckwe BOMPOCHl (IMMCBMEHHO W YCTHO), 3aJlaHus
ayJIUTOPHBIE U JIOMAIlIHNE (TUCbMEHHO U YCTHO).

7.6. Kpurepuu onieHuBaHHs c(hOPMUPOBAHHOCTH KOMIIETEHIIMI IPU MPOBEICHUH IPOMEKYTOUHON aTTeCTalluu

YpoBeHL OCBOCHHUS U OIIEHKA

Kprrepun OrueHka OneHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OLIEHKa «XOPOLIO» O1leHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3a4TEHO




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATENIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | pamMKax 00CyXkIaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJiepKaTeNIbHBIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuaromuiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka MO JUCHUIUIMHE 3aBUCUT OT YPOBHS COPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpETyIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TE€HOY BBICTABIISETCS, €CIIU CpeiHee apu(METHUIECKOEe HaXOUTCs B HHTEpBaJIe
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
uHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM U OTIOJIHUTEIBHON JTUTEPATYPHI, HEOOXOAMMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

1 Kapamsu A. A., [TIpoxodrera C. U., TTonsikosa O. P., Ananutudeckas reometpusi| http://ntb.spbgasu.ru/
Ha mockoctu, CI16., 2012 elib/00343/

. http://www.iprbooksh

2 |Mopo3zosa JI. E., [Tonskosa O. P., JIuneitnas anre6pa. Yacts 2, , 2014 0p.ru/30007.htm

3 I'opaau Bb. A., Jluneiinas anrebpa u anamuTHueckas reomerpusi, Cankr-| https://e.lanbook.com
[etrepOypr: Jlanb, 2021 /book/167492
Wenea A. M., Ilpunynkas II. W., Yepneix U. /1., J}I/IHGI/IHaH anre6pa: http://www.iprbooksh

4 |Anamutudeckas reometpusi, HoBocubupck: HoBocuOupcKkuii rocyiapcTBeHHbIN

. op.ru/45380.html
TeXHUYECKUU yHUBepcuTet, 2014
Komees A. C., Mensenesa M. A., UHI/IKOHOB 0. I/E., [TorroB JI. JI., Jluneiinas http://www.iprbooksh

5 |anrebpa, ExarepunOypr: Ypansckuii denepanbubiii yausepcurer, J6C ACB,

2013 0p.ru/69618.html
Mansiuesa E. b., Jlemun A. IOU., Opurep JI. IO;’ XaupyJuinH Pv 3., JIuneiinas http://www.iprbooksh

6 |anre6pa, MockBa: MOCKOBCKHU TOCYIaPCTBEHHBIN CTPOUTEIBHBINA YHHBEPCUTET, 0p.ru/26858.htm
OBC ACB, 2014 ' '

7 EmenssroBa T. B., KonbuatoB A. M., Jluneitnas anredpa. Pemenne tunossix| http://www.iprbooksh
3aga4, CapartoB: Aii [Tu Op Meaua, 2018 op.ru/74559.html
Pa6ymko A. I1., bapxaros B. B., llepxxasen B. B., FOpyts U. E., Pa6ymko A. II.,

8 WNuauBuayanbHble 3aqaHus 1o Beiciield marematuke. Yacte 2. Kommiuekchsie| http://www.iprbooksh
yriciaa. Heompenenennsle U onpeneiennbie nHTErpaasl. OYHKIUU HECKOJIBKUX| 0p.ru/20274.html
nepemMeHHbIX. OOBIKHOBEHHBIE MU hepeHInanpHbpe ypaBHeHus, , 2011

JonoJHUTeIbHAS JIUTepaTypa

1 Kpsxsun B. JI., Jluneitnas anreOpa B 3amadax u ynpaxkuenusix, Cankr-| https://e.lanbook.com
[lerepOypr: Jlans, 2021 /book/168907
Jlenosckast E. B., JIuneiinas anreOpa u aHanutudeckas reomeTrpusi. COOpHUK http:/Avww.iprbooksh

2 |3amau, MockBa: MOCKOBCKast TOCYIapCTBEHHAS aKaIeMHUs BOJHOTO TPAHCIIOPTa,

2017 op.ru/76710.html
http://ntb.spbgasu.ru/

3 |Mopo3zosa JI. E., CmupnoBa B. b., Bektopnas anre6pa, CII6., 2014 elib/00516/
[ToropesnoB A. B., Ananutuueckas reomerpusi, Mocksa, Vxesck: Perynspnas u| http://www.iprbooksh

4
XaoTHueckas tuHamuka, 2013 0p.ru/16488.html

5 I'ycak A. A., AHanuTHuecKas TeoMeTpusl W JmHelHas anreOpa. I[lpumepst u| http://www.iprbooksh
3agaun, Munck: TerpaCucremc, 2011 op.ru/28035.html
Maraszuaaukos JI. W., Mara3suHHEUKOBA VA. JIL., .HI/IHGI/IHafI anrebpa u http://www.iprbooksh

6 |amamurudeckas reometpusi, ToMck: TOMCKHI TOCYIapCTBEHHBIN YHHUBEPCHTET

op.ru/13861.html
CHCTEM VIIPABJIEHUSA U PATUONIEKTPOHUKH, Db Konrent, 2012
7 |lloctaukoB M. M., Jluneitnas anrebpa. Jlekuuu no reomerpun, Jlann, 2009 https://e.lanbook.com
/book/319
Karan M. JI., Ky3vI/1Hel T. C., BekropHnas anrebpa, AHAMTHYECKAs [EOMETPHA U http://www.iprbooksh

8 |anmemeHThl nHHEHHOW anreOpel, MockBa: MOCKOBCKHN TOCYIapCTBEHHBIH oD.1u/23720 html
crpoutenbHbiii yausepcuret, 9bC ACB, 2014 P. '
Kpaconenko I'. B., Cannnze H. B., SIlkynuna I'. B., Ananutnueckas reomeTpus.

g |BexropHas anreoOpa. Teopus NPEIeNoB, Canxr-Ilerep6ypr: | http://www.iprbooksh
Cankr-TletepOyprckuii  rocymapCTBEHHBIM — apXMTEKTYPHO-CTpOMTENbHBIA|  OP.ru/30002.html

yvauBepcutet, DbC ACB, 2014




MapkoBa H. B., AHamutudeckass reoMeTpusi Ha IUIOCKOCTH M BEKTOpPHAs
1 Janre6pa: cOopuuk 3amad, MockBa: PocCHIiCKHIT yHUBEPCUTET APYKObI HAPOIOB,
2017

http://www.iprbooksh
op.ru/90973.html

HemunoBa H. E., Meroguueckue ykazanusi 1mo teme «BekTopHas anreOpay,
2 |Hwkumit Hosropoa: Hukeropoiackuii rocyaapCTBEHHBIH — apXHTEKTYPHO-
cTpoutensHbI yHUBEpcuTeT, DbC ACB, 2012

http://www.iprbooksh
op.ru/16022.html

BeryxuoBckuit @. ., OcunoB 0. B., JluneiitHas anreOpa u aHaTuTHYECKas
3 |reomerpusi, MockBa: MOCKOBCKHN  TOCYJapCTBCHHBIN  CTPOHUTEIbHBIN
yauBepcutet, Al I1Tu Dp Menna, DbC ACB, 2014

http://www.iprbooksh
op.ru/25511.html

OO6yyaromuecs u3 yncia uHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTcs meyaTHHIMU U (MIIK) SJIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM HX 370POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajpec pecypca
. https://moodle.spbgasu.ru/course/view.p
Jlunetinas anrebpa. Cmupaosa B.b., 3y6osa O.B. hp?id=1854
Mopo3zosa JI.E. CmupnoBa B.b. Bekropnas anre6pa E'gf[))isal_/rzngolodIe.spbgasu.ru/course/VIeW.p

https://moodle.spbgasu.ru/pluginfile.php
/196012/mod_label/intro/moc%

B 0
CKTOpHaR alrebpa 20BexTopHasn%20anredpa%o

20CmupHOBO#H.pdf
Jluneiinas anreOpa W aHanuTUdeckas reomerpus, I'masa 7 .//|https://moodle.spbgasu.ru/course/view.p
CmupaoBa B.b., Mopososa JL.E. hp?id=1854

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 TAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DNeKTpPOHHBIN ajpec pecypca

ApXUB NpenpuHTOB MO (U3MKE, MaTeMaTUKE, KOMIIBIOTEPHBIM HayKaM,

WWW.arxiv.org
CTaTHUCTHKE, OMOJIOTHH, (DHHAHCAM.

bubnuoreka mo EctectBeHHbIM Haykam Poccuiickoit AkageMuu Hayk

Wwww.ras.ru
(PAH)
Enuuplii  37eKTpoHHBIH  pecypc  y4eOHO-METOAMYECKOW JIMTepaTyphl
www.spbgasu.ru
CIIoACY pobg
Bceepoccuiickuii  MHCTUTYT HaydHOM M TEXHHMYECKOM HHpopmanuu
WWW2.viniti.ru
(BUHUTH)
Poccuiickas rocyapcTBeHHasi OubanoTexa www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbId noptan "EnuHoe oOKHO gocTyma K

" http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

Hayunas AJIEKTPOHHAS
Hayunas snextponnas 6ubnanoreka eLIBRARY.RU submorexa L IBRARY. RU
DIeKTpOHHO-0MOIHoTeYHas cucTeMa u3nareascraa ""IPRsmart" http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa nsnarenascrsa "FOPAUT" https://www.biblio-online.ru/
DIEeKTPOHHO0-O0MOIMoTeYHAas cucTeMa n3areascraa "Jlans" https://e.lanbook.com/
DnexTponHas oudnuoreka Upouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p

Cucrema nucrannuonsoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHH, HCIIONB3YEMBIX NPH OCYIIECTBICHUH O0pPa30BaTEIHLHOTO
mnmponecca 1Mo AUCHUIUIMHE, BKIOYad MNOCPCUHCHL JIMIICH3UMOHHOI'O U CBO60,Z[HO pacrnpoCcTpaHiaCMoro
MPOrpaMMHOTO 00ecTIeueHUs

Crnoco6 pacrpocTpaneHus

HaumenoBanwue (JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)

. . HoroBop Ne  J132009689201 ot
Microsoft Windows 10 Pro 18.12.20205

HoroBop Ne 132009689201 ot

18.12.2020r [Iporpammueblie

npoayKkTel MalikpocodT, goroBop No

Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO

"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIie
npoaykThl Maiikpocodt, goroBop No
Microsoft Visual Studio 2017 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Konrpakr  Ne44-12/2021-DA ot

Adobe CC (Creative Cloud) 28.05.2021 r. ¢ OO0 "OdPJI-
Codraaiu"
Jorosop Ne6/n ot 21.06.2017 ¢ AO
Maple Bepcust 2017 "CodrJlaitn  Tpeitn".  JluneHsus
beccpoyHas

CyOnuIIeH3MOHHOE COTJIAIICHHE Ha
ucnoiabs3oBanue npoaykros "PTC" c

Math Cad Bepcus 15 000"Co¢t Jlomxuctuk" noroBop
Ne20716/SPB9 2010 r. Jluueusus
Oeccpounas
Horosop NoJ131908369487 oT
Matlab Bepcus R2019a 01.11.2019 ¢ OOO "Co¢rnaitn

[Ipoextrr". JInnensus no 31.12.2025

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
Crenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayIMTOPHI M TOMEIIEHHUH JIJISI CAMOCTOSITEILHON PaOOTHI

HanmenoBanue yqeOHBIX ayIUTOPUI U TIOMEIIICHUIA OcHarieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMHU
JUTSL CAMOCTOSITEIBHON pabOThI cpelcTBaMu O0yUeHUs

[Tomerienue st caMOCTOSITENBHOM paObOTHI (UUTATIBHBIN
3an Oubnuoteku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
mist gup ¢ OB3  (cuctemHblii  OIOK, MOHHUTOP,
07. IlomenieHust Jist CaMOCTOSATEIbHON PabOThHI KJIaBUaTypa, MbIlIb) C TMOJKIIOUYEHHEM K CETH
«HTepHeT» M obecredeHrneM J0CTyna B 3JIEKTPOHHYIO
nHpopmanmonHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016




07. VYueOHBIE ayIUTOPHH MPOBEICHUS
MPAKTUIECKUX 3aHATHH, KYpCOBOTO
MMPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX padoT),
IPYIIIOBBIX ¥ HMHJIMBUAYQJIbHBIX KOHCYJIbTALlUU,
TEKYIIET0 KOHTPOJISl M MPOMEKYTOYHOU aTTecTalluu

TSt

Kommiext MYJIbTUMEIUIHOTO 000pyI0BaHUS
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBINA
IPOEKTOP, SKpaH, ayJUOCUCTEMA), JOCKA, KOMILUIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CII6I'ACY, Beixoa B MHTEpHET

07. VYdyeOHBIE ayaUTOpUU IS TPOBEICHHS

JICKIIMOHHBIX 3aHATHI

YyeOHass ayautopus JUIsl TPOBEACHHS  3aHSATHUI
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUWHOTO
000py1I0BaHUs (mepcoHanbHbII KOMITBIOTED,
MYJIbTUMEIMHHBIA TPOEKTOP, SKpaH, ayAHOCHCTEMA),
JIOCKa, 9KpaH, KOMIUIGKT  y4eOHOU MeoOenu,
noakaoueHue k kommbioTepHoi cetm CIIOIACY,

BbIX0a B MMHTEDHET

I[J'ISI HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUA 06pa30BaH1/15{ B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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