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

[lenssMu  OCBOCHMSI JUCLUIUIUHBI SBJISIIOTCS  COBEPLICHCTBOBaHME YpPOBHS (yHIaMEHTAIbHOM
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, HEOOXOAUMBIX IS MTOTYyYEHHUS MPOGECCHOHATBHBIX KOMITETCHIIUM.

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

2. IlepeyeHb NJIAaHUPYEMBIX Pe3yJbTATOB OO0OY4YeHHMsI IO AUCHUIUIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM I

Kox u naumenoBanue Kon u HaumenoBanue [Inanupyemblie pe3yabTaTbl 00y4eHUs MO
KOMITETCHIIMH WHJIMKATOpa JOCTUXKEHUS JTUCITUTLINHE, 00eCTICUNBAIOIINE TOCTIKCHUE
KOMIIETCHIINU IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT
OIIK-1 Crioco6en|OITK-1.3 JeMoHCTpHUpYyeT|3HAET
MIPUMEHSITh npUMeHeHne (yH/IaMEeHTAIbHbIX|0a30Bble TOHATHS U OCHOBHBIE TEXHUYECKUE

¢dbyHIaMeHTalbHBIC 3HAHUS,(3HAHWK, HEOOXOAMMBIX  JUIS|PHUEMBl MATPUYHON alreOpbl, aHATUTUYECKON
MOJIyueHHble B oOnacTu|pemieHuss  cQOpMYyITUPOBAHHON|TE€OMETPUN, TEOPUU JIMHEHHBIX MPOCTPAHCTB,

MaTeMaTHYecKux | (win)|3anauu npodeccOHaTBHOM | TMHEHHBIX TIPe00pa30BaHuil, TEOPUU
€CTECTBEHHbIX  HAyK,  H|IeATeIbHOCTH KBaJIpaTUYHBIX (HopM;

HCII0JIb30BATh ux B ymeer

npodeccuoHaTbHON UCMOJb30BaTh  AJITOPUTMUYECKHE  MPUEMBI
NEeSITEIbHOCTH peIIeHHsI CTaHAapTHBIX 3a/1a4 ¥ BEIpaboTaTh

CHOCOOHOCTh ~ TI'€OMETPUUYECKOrO0  BHJCHMS
(dbopManbHOro anmnapaTta AMCUUILINHBL U
dopmanuzoBaTh B TEpMUHAX AMCLUILIMHBI
3a/1a4¥ F€OMETPUYECKOr0 U aHAITUTHYECKOTO
XapakTepa,

BJIa/ieeT HABbIKAMU

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
COOTBETCTBYIOLIMX MaTEMAaTUYECKUX MOJIEIIEH.

3. Yka3anue MecTa AUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMBbl

Hannas mucummuimHa (Moaysb) BiiItoueHa B brok «ductunmuael, momymu» b1.0.14 ocHOBHOIM
npodeccuoHanbHOi oOpazoBaTenbHON mporpammbl 01.03.02 Ilpuknannas maremaTuka M HH(OpMaTHKa U
OTHOCHUTCS K 00s3aTeIbHON YacTH y4eOHOTO TIIaHa.

3HaHME IPOrPaMMBbl CPEIHEN LIKOJIBI 10 BCEM MATEMAaTUYECKUM JIUCLUILIMHAM.

Brnanenue TeopeTueckUM MaTEpUAIOM JUCIUIUINH alreOpbl U TEOMETPHUH.

YMeHue pemars 3a1a4u 110 3TUM JUCIUILINHAM.

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromue TUCIUIIIIMHBI
/1 JIOCTHIKEHHUS KOMITETCHIINHA

1 [duddepennmanbubie ypaBHEHUS OIlK-2.1




2 |Texnuyeckas MexaHuKa OIIK-1.3

3 |KomruiekcHbIl aHATN3 OIIK-1.3

4 |Teopwus BEpOATHOCTEH W MaTEMaTUUYECKAsl CTATUCTHKA OIIK-2.1

5 |YucneHHsle METOIBI OIIK-2.1, OIIK-2.2

6 |JIuHeliHOE U HEMMHEWHOE MPOTPAMMHUPOBAHIE OIIK-4.3, OIIK-1.2

7 |KoMmmbroTepHOE U MaTEeMAaTHYECKOE MOJICIIMPOBAHUE OIIK-3.1, OIIK-2.2, OIIK-4.2
8 |KoHeuHOn/IeMEHTHBIC TPOTrPAMMHBIE KOMILICKCHI OIIK-4.1

9 |duddepennmanpapie ypaBHEHUS OIlK-2.1

10 |Texuuueckas MeXxaHHUKa OIIK-1.3

11 |KomruiekcHbIi aHANN3 OIIK-1.3

12 |Teopus BeposITHOCTEH M MaTeMaTU4ECKasi CTATUCTHKA OIIK-2.1

13 |YwucieHHBIE METOBI OIIK-2.1, OIIK-2.2

14 |JIuneitHOE M HEMUHEIHOE MPOTPAMMHUPOBAHUE OIIK-4.3, OIIK-1.2

15 [KomnberoTepHOE U MaTEMaTHYECKOE MOJICTUPOBAHIE OIIK-3.1, OIIK-2.2, OIIK-4.2
16 |KoneyHosneMeHTHBIE IPOrPAMMHBIE KOMITJIEKCHI OIlK-4.1

4. O0beM AUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA aKaJeMHYeCKHX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy oO0yuyawinuxcsi ¢ npemnoaaBareieM (10 BUIAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yaromuxcs

Cemectp
W3 Hux yacel Ha
Bup yaebnoii paboTs! ]3:;:;;) MPAaKTHYECKYIO 1 9
TIOATOTOBKY

KonTakTHas padoTa 112 48 64
Jlexnmonneie 3austus (Jlek) 48 0 16 32
[Ipaxtuueckue 3amsatus (11p) 64 0 32 32
WNnas xouTakTHas padoTa, B TOM YucJjIe: 2,1 1,05 1,05
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY), 0.8 0.4 0.4

KOHTpoJsIbHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTaluio (caava 3a4era,
3a4eTa ¢ OIEHKOH; 3aIInTa KypCOBOU pabOTHI 0,8 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTAaKTHas pa60Ta Ha aTTeCTalluIio B CCCCUIO

0,5 0,25 0,25
(KOHCYJIbTAIUS MEePe]T IK3aMEHOM U ¢Jlada PK3aMeHa)
Yacnl HA KOHTPOJIb 355 8,75 26,75
CamocrositerbHas padora (CP) 102,4 50,2 52,2
O0mas TPy10eMKOCTh THCIUIIMHBI (MOIYJIsT)
yacpl:| 252 108 144
3aYeTHbIE ¢TUHHUILI: 7 3 4

5. Copep:xanue IMCHUIUVIMHBI (MOXYJsl), CTPYKTYPUPOBaHHOe MO pas3gejaMm (TeMaM) ¢ yKa3aHUeM
OTBEICHHOI0 HA HUX KOJIMYeCTBA aKaJAeMH4YeCKHX YaCOB U BUJI0B Y4eOHbIX 3aHATHI
5.1. TemaTHueckuii jaaH JUCHUILUIUHBI (MOYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJIUKATOP
3 K 13 JIP B a
Ne Paziensl AUCIUTITHHEL g JICKLIH CP 52(1;0, JIOCTH)KEHH
[0} .
O W3 HUX Ha M3 HUX Ha M3 HUX Ha 5
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHI
BCECTO YECKYIO BCECTO YECKYHO BCETO YECKYHO Un
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3gen. KoMiuiekcHble ynucna u
MHOTOYJICHBI
11 JleficTBUsS HajJ KOMIUIEKCHBIMU 1 8 6 14 OIK-1.3
" |uyucimamMu. MHOTOYJICHBI '
2. |2 paznen. Marputisl u
OTNIPECIIUTENH.
2.1. |leficTBus HaJ MaTPULIAMH 1] 2 6 8 OIIK-1.3
v Onpenenurend U UX CBOMCTBA. 1| 2 6 5 16 OI1K-1.3
Teopema paznoskeHust
23 Ob6parnas MaTpula. Panr 1| 2 4 8 14 OIK-1.3
MaTPHIIBI.
3. |3 pasznen. CucreMsbl IMHEMHBIX
ypaBHEHUH
3.1. |Cuctembl TUHEWHBIX ypaBHeHuit | 1 | 4 2 4,2 | 10,2 | OIIK-1.3
3.2. |Meron I'aycca 1 2 8 10 OIIK-1.3
33, OHHOPOHHLIe } CHCTEMBI| 4 2 2 4 OI1K-1.3
JMHEHHBIX YpaBHEHUN
CoOcTBeHHBIE qucia u
3.4. |coOcTBEHHBIE cronoupr| 1 | 2 2 6 10 OIIK-1.3
MaTPHIIEL.
4. |4 pa3znen. Ananutnueckas
TeOMETpPHsI Ha TIIOCKOCTH
4.1. (IIpsmas TMHMS HA IIOCKOCTH 1 6 6 12 OIIK-1.3
49 Kanonuueckue YPaBHeRusA| 4 42 8,2 OIK-1.3
KPUBBIX BTOPOTO MOPSIKA
Hccnenoanue YpaBHEHUS
4.3. |sropoit crenenu. Iloctpoenue| 2 4 12 16 OIIK-1.3
€ro reOMeTPUIECKUX 00Pa30B.
5. |5 paznen. Inas koHTakTHAs
pabota
5.1. |NHas koHTaKkTHas paboTa 1 0,8 OIIK-1.3
6. |6 pazmen. KoHTpOib
6.1. |3auéTCOn 1 9 OIIK-1.3
7. |7 paznen. Bexropras anredpa
71 CuHcTeMbl KOOPIUHAT Ha MPSMOI, o | 5 OTK-1.3
Ha TUTOCKOCTH, B TIPOCTPAHCTRE.
79 JluHeiHple ~ omepanmuu  Haj 2| 2 2 OIK-1.3
BEKTOPAMH.




[Tpoekiun BeKkTOpa Ha  OCh.
7.3. [OcHOBHasE TeopeMa BEKTOPHOM 2 4 6 OIlK-1.3
aJIreOPBL
CkansipHoe, BEKTOPHOE,
7.4. |cmemmannoe IIPOU3BEACHUS 6 4 10 OIIK-1.3
BEKTOPOB.
8. |8 paznen. Ananuruueckas
reOMETpPHUs B IPOCTPAHCTBE
81 [lpsmass w®  mIOCKOCTh B 8 4 12 OIK-1.3
IIPOCTPAHCTBE
HccnenoBanue yYpaBHEHUS
BTOPOIl CTENEHU OTHOCUTEIHHO
8.2. |Tpex nmepeMeHHBIX. 8 8 16 OIIK-1.3
Knaccudukanmss moBepxHOCTEH
BTOPOTO MOPSAKA.
9. |9 pasnein. JIunelinble
POCTPAHCTBA
91 AKCHOMBI JINHEWHOT O 2 2 4 OIK-1.3
IPOCTPAHCTBA
92 bazuc u KOOpPIUHATBHI. 4 4 4 12 OIK-1.3
PasmepHOCTh IPOCTPAHCTBA.
9.3. |EBKIIMI0BBI MPOCTPAHCTBA. 4 2 4 10 OIIK-1.3
10. |10 paznen. JIluneiinbie
npeoOpa3oBaHus
Omnpenenenue JUHEHHOTO
10.1.|npeobpazoBanus " ero 2 2 OIIK-1.3
MaTpuyHas dopma
Breipoxxaennoe "
10.2. |ueBBIpOXK IEHHOE JINHENHOE 2 2 OIlK-1.3
npeoOpa3oBaHue
CoOcTBeHHBIE  BEKTOpPBI U
10.3.[co6cTBeHHBIC 3HAYCHUS 2 4 6 OIlK-1.3
JTUHEHHOTO TPeoOpa3oBaHusl.
10.4.|KBagparuunblie (GOpMBI. 4 4 8 OIIK-1.3
11. |11 paznen. MHas koHTakTHAs
paborta
11.1.|1nas xoHTakTHas paboTa 0,8 OIIK-1.3
12. (12 paznen. Kontponb
12.1.|9k3amenH 27 OIlK-1.3
5.1. Jlekuuu
Ne | HaumenoBaHue pazaena o
- HaumeHoBaHMe 1 KpaTKOE CO/Iep KaHUE JTEKIUi
pasn U TeMBI JICKITHI
Martpuuel. Buast Matpun. JlelicTBus Haa MaTpULIaMH.
Matpunia u ee pasmepsl. Buasl matpuil. TpaHCIOHHpPOBaHHE MAaTpPHIIBL.
2 [enicTtBus Hax CummeTpuyHas
MaTpHIIAMA Mmatpuiia. CiokeHne MaTpULl U CBOWCTBA ONEpaluy CIOKEHHS. Y MHOKEHHE
MaTpHIIBI Ha YHCIIO.
YmHuoxxeHue matpuil. CBONCTBa Onepauu YMHOKESHHUS.
OlpeeTUTeNH 1 HX Omnpenenurenu U ux cBOiCTBa. Teopema pa3ioxKeHHUs.
3 cBoifctea. Teopema OmnpepenuTenan BTOPOTO U TPETHETO MOPSAKOB. [lepecTaHoBKY 13




pa3IoKeHUs

HAaTypaJIbHBIX YUCEIL.
Onpenenenne  onpencauTeNs  MPOU3BOJIBHOIO
onpenenurenei. Teopema pasiioKeHUs.

nopsinka.  CBolicTBa

O6parnas matpumna. Panr
MaTpHIIbI.

OOpatHas marpuia. Panr Mmatpuist.

Bbruuciienue oOpaTHOW MaTpuIbl uYepe3 COK3HYK. MUHOpPBI MaTpHil.
OmnpeeneHre paHra MaTPHIlbl, €r0 BBIYMCICHUE C MOMOIIBIO 3JICMEHTaPHBIX
npeoOpa3oBaHMiA.

CucreMsl JIHHEHHBIX
ypaBHEHUH

®opmyiel Kpamepa. Teopemsr Kponekepa-Kamnesnnu.

PaBHOCHIIBHOCTD cHCTEM JHMHEHHBIX YypaBHeHuil. I[IpeoOpazoBanus, He
Hapylawlie  paBHOCWIBHOCTb.  OmpeneneHHble,  HEONPEIEICHHbIE
HECOBMECTHBIE cUCTeMbl. Pacimpennas marpuna cucrembl. Heooxonumbie u
JOCTATOYHBIE YCIOBHS CYLIECTBOBAHUS PELICHUN CUCTEMBI JINHEUHBIX
ypaBuenuii (I Teopema Kponekepa-Kamemnum). CBoGogHbie M 0Oa3ucHBIC
nepemennbie. |l teopema Kponekepa-Kanemnu. Cucrema ypaBHEHHE C
KBagpatHou Marpuneil. Teopema Kpamepa 0 BeIUKMCIEHUN PEIIEHUN CUCTEMBI
ypaBHEHUH ¢ HEOCO0O0H KBaJIpaTHOW MATPHUIICH.

OnHOpOIHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUN

OnHOPOHBIE CUCTEMBI

Heobxoaumoe u

JOCTaTOYHOE YCJIOBHUE CYIIECTBOBAHUS PELICHUH OJHOPOIHOM CHCTEMBI.
@yH/1aMEHTAIIbHAsL CUCTEMA PELIEHUN OJTHOPOIHON CUCTEMBI.

CoOcCTBEHHBIE YHCIa U
COOCTBEHHBIE CTOJIOLIBI
MaTPHIIBL.

CobcTBeHHbIE UnCiIa U COOCTBEHHBIE BEKTOPBI KBaIpaTaHbIX MaTpPHIL
Ompenenenre COOCTBEHHOTO YHMCIIa MAaTPULBI U COOTBETCTBYIOILETO €My
COOCTBEHHOTO cronbua. XapakTepuCTHUECKOe ypaBHEHHE U
XapaKTePUCTHYECKUH TOJIMHOM MaTpuibl. JIuHelHas He3aBUCHMOCTb
COOCTBEHHBIX CTOJIOLIOB, COOTBETCTBYIOLIMX Ppa3IMYHBIM COOCTBEHHBIM
YHCIIaM.
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CucreMbl KOOpIUHAT Ha
IPSIMOM, Ha INIOCKOCTH, B
IIPOCTPAHCTBE.

CucreMbl KOOpIMHAT HA MPSIMOM, Ha MJIOCKOCTH, B IPOCTPAHCTBE.
JlexkapTOBbI CHCTEMBI KOOPAUHAT HA IPSIMOM, Ha IJIOCKOCTH, B IIPOCTPAHCTBE.
HamnpaBneHHBII OTPE30K B IPOCTPAHCTBE U €r0 IPOEKIMUS HA OCh.
PaccrosiHre Mexny 1ByMs TOUKaMH B IPOCTPAHCTBE.

Jlenenue otpe3ka B 3ajaHHOM oTHouleHuu. [lonsgpHas, cdepuueckas u
LUIMHIPUYECKAs CUCTEMBI KOOPAUHAT.
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JIuHeuHbIe onepanuu Hax
BEKTOPaMH.

JInnelHbIe onepanuy HaJl BEKTOPaMH.

[Tonatne reoMeTpuyeckoro BekTopa. PaBeHcTBO BekTOpoB. CBOOOIHBIE
BekTopa. JlnmmHa Bektopa. Opt Bektopa. Hynb-Bektop. Komnumneapnsie
BekTopa. Cnoxenue BekTopoB. IIpaBwio mnapamienorpamma. IIpasuio
TpeyrojabHuka. CBOHCTBa omepalnuil ClIOXKEHHS. YMHOXEHHE BEKTOpa Ha
yucyo. CBOWCTBO ONEpallid YMHOKEHUs BEKTOpAa Ha 4uCIO. BrlpakeHue
BEKTOpa Yepe3 €ro OpT U €ro JIUHY. Y CII0OBUE KOJUTMHEAPHOCTH BEKTOPOB.
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[Ipoexnnu BekTOpa Ha
ocb. OcHOBHas TeopeMa
BEKTOPHOU anreOpsl.

[Ipoexuun BekTopa Ha ochk. CocraBigmomnias BekTopa mo ocu. OcHOBHas
TeopemMa BEKTOPHOU alreOphl.

Cocrapnsomue BekTopa 1o oc. IIpoeknuu BekTopa Ha ocb. TeopeMsbl 0
IIPOEKINAX:

BBIPQKEHHUE IPOEKIIMM BEKTOPA YEPE3 €ro JJIMHY U KOCHHYC yIjla MEXIy
BEKTOPOM U OCBIO;

BBIP@KEHHE MPOEKIMU BEKTOPA HA OCh Ye€pe3 KOOPAMHATHI MPOEKLHUH €ro
KOHIIA M €r0 Hayaja Ha JAHHYIO OCh; TPOCKIHS CYMMbI BEKTOPOB; MPOEKIUS
MPOU3BEICHUSI BEKTOPA HA YMCIIO; BBIPAXKEHHE COCTABISAIOLIEN BEKTOpA IO
OCH 4epe3 €ro NpoeKIrIo Ha OCh U OPT JaHHOM OocH. BeIpaxkeHne BeKTopa




4gcpe3 €ro NpoCKUurr Ha TpU B3aMMHO HNCPHCHAUKYIIAPHBIC OCH - OCHOBHAsd
TeopeMa BEKTOpHOW anreOpel. JlekapToBBI  KOOpPAMHATBHI  BEKTOpA.
Hamnpagnsitomune KOCUHYChl BEKTOpa. BolpaxkeHue AJTMHBI BEKTOpA YEPE3 €ro
MpPOEKIIMM Ha TPU B3aUMHO MepHeHAUKYIspHble ocu. (CBOHCTBO
HaIpaBJISIOMINX KOCUHYCOB.
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CkanspHoe, BEKTOPHOE,
CMEILIaHHOE
MIPOU3BE/ICHUS] BEKTOPOB.

CkansipHoe, BEKTOPHOE, CMEIIaHHOE TPOU3BEICHUS BEKTOPOB.

basuc B reoMeTpruecKOM IPOCTPAHCTBE.

OmnpeneneHre CKaJspHOTO TPOM3BEACHUS BEKTOPOB U €ro CBOMCTBA.
BblpakeHne CKaJIpHOTO TIPOM3BENCHUS Yepe3 MPOSKIUU BEKTOPOB-
COMHOXHTENIEH Ha TpU B3aUMHO TMEPHCHAUKYISIPHBIE OCH. YCIIOBUE
NEPICHANKYIIIPHOCTH BEKTOpOB. JleBass W TmpaBas TPOWKH BEKTOPOB.
Ornpenenenue

BEKTOPHOTO TIPOM3BEJCHUS BEKTOPOB M €ro CBOWCTBA. BrIpaxeHue
BEKTOPHOTO  TIPOU3BEJCHUS BEKTOPOB Yepe3 MPOCKIMH  BEKTOPOB-
comHOXxuTene. KomrutanapHocte BekTOpoB. CMelmaHHOE MPOU3BEACHUE
TPEX BCKTOPOB U €ro CBOMCTBA. BI)Ipa)KCHI/Ie CMCHIAHHOT'O IMPOU3BCACHUA
BEKTOPOB

gyepe3 MPOCKIHUH BEKTOPOB-COMHOXHTEJICH. YCJIOBHE KOMIUIAHAPHOCTH
BEKTOpOB. JIMHEWHas 3aBUCHMMOCTb W JIMHEHHAss HE3aBUCUMOCTh BEKTOPOB.
YcnoBre TMHEHHON HE3aBUCUMOCTH JIBYX BEKTOPOB, TPEX BEKTOPOB. basuc B
IPOCTPAHCTBE T€OMETPHUYECKUX BEKTOPOB.
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AKCHOMBI TUHEHHOTO
IIPOCTPAHCTBA

AKCHOMBI TMHEWHOTO MTPOCTPAHCTBA.

[ToHsATHE BEKTOPHOTO (JIMHEHHOTO) MPOCTPAHCTBA. AKCHOMBI JIMHEHHOTO
MPOCTPAHCTBA W CJCACTBUS W3 HHUX. [IpuMepsl BEKTOPHBIX MPOCTPAHCTB:
MPOCTPAHCTBO N-MEpHBIX CTPOK (cTonbuoB) anementoB moned R u C.
[TpocTpaHCTBO TEOMETPUIECKUX BEKTOPOB, TPOCTPAHCTBO MHOTOUJICHOB
CTETEeHH, HE MPEBOCXOSIIEH I, MPOCTPAHCTBO HEMPEPHIBHBIX (DYHKIIMH.
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ba3uc n koopauHAaTHI.
PasmepHoOCTB
IIPOCTPAHCTBA.

bazuc u xoopanHaTel. Pa3MepHOCTh TPOCTpaHCTBA.

JIuHeitHast 3aBUCUMOCTD U JIMHEHHAsI HE3aBUCUMOCTh 3JIEMEHTOB BEKTOPHOTO
npoctpancTBa. Onpenenenue 0a3uca IMHEHHOTO MpocTpancTBa. KoopanHaTe
BEKTOpPA OTHOCUTENBLHO 33JJaHHOTO

0as3uca B IMHEHHOM NPOCTpaHCTBE. EAMHCTBEHHOCTH pa3iokKeHHsI BEKTOPA 0
6a3ucy. OnpeneneHre pa3MepHOCTH JIMHEHHOT0 MpocTpaHcTBa. Boruncnenue
pa3MepHOCTEll  pa3iaMuHbIX MpoCcTpaHCTB. M3oMopdusM  BEKTOPHBIX
MpocTpaHcTB. M30MOPPHOCTH  BEIIECTBEHHBIX N-MEPHBIX  JTHUHEHHBIX
npoctpancTB. [IpeoOpa3oBanne 0a3mca KOHEYHOMEPHOTO BEKTOPHOTO
mpocTpancTBa. Marpuna

nepexojia oT oJHOro Oasuca k apyromy. IIpeoOpa3zoBaHue KOOpAMHAT TPHU
npeoOpa3oBaHuu Oazuca

KOHEYHOMEPHOTO BEKTOPHOTO NpOCTpaHcTBa. [IOHATHE MOAIMPOCTpaHCTBA.
JIuneitHast 000JI04Ka 3JIEMEHTOB mpocTpaHcTBa. CyMMBI M TEpeceueHus
MOJIIPOCTPAHCTB. PasnokeHne THHEHHOTO MPOCTPAHCTBA B MPSIMYIO CYMMY
IONDOCTDAHCTB.

22

EBxnnaoBb1
MPOCTPAHCTBA.

EBKNIMIOBBI IPOCTPaHCTBA.

BemecTBeHHbIE  €BKIUAOBBI INpocTpaHCTBa. CKalsipHOE IPOU3BEACHUE
JJIEMEHTOB  BEIECTBEHHOIO BEKTOPHOIO IIPOCTpaHCTBa. HepaBeHCTBO
Komm-bynsikoBckoro. Marpunia I'paMma [u1si BEIIECTBEHHOTO €BKJIMAOBA
IIPOCTPAHCTBA. Hopma JJIEMEHTa BEKTOPHOI'O IIPOCTPAHCTBA.
HopmupoBaHnHOe BeliecTBEHHOE MPOCTPaHCTBO. OPTOHOPMHUPOBAHHBIN 0a3zuc
KOHEYHOMEPHOTO €BKJIMJIOBA MPOCTPAHCTBA M €ro CBOWCTBA. AJTOPUTM
oproroHanu3auuu. OpToroHagIbHOE JOTOIHEHNE




MOJAMPOCTPAHCTBA EBKJIMAOBA MPOCTPAHCTBA. M30MOPPU3M 3IBKIHMIOBBIX
npocTtpaHcTB. KoMIuiekcHbie

eBKJIIMJIOBBI  MpocTpaHcTBa.  CKalsipHOE  MPOU3BEICHUE  DJIEMEHTOB
KOMIUIEKCHOTO ~ BEKTOpHOro  mpoctpanctBa.  HepaBenctBo  Komu-
BbyHsiKOBCKOro 1 HOpMa B Clydyae KOMIUIEKCHOTO €BKJIUJIOBA MPOCTPAHCTBA.
OproHopMupoBaHHbI 0azuc U Marpuma ['pamMa B KOMILIEKCHOM Ccllydae.
YHuTapHbBIE MATPULIBIL.

Onpenenenue JUHEHHOTO

OnpeneneHue JIMHEHHOro MpeoOpa3oBaHMsl M €ro MarpuyHas ¢opma
JeiicTBus HaJ MpeoOpa3OBaAHHUSIMU.

Onpenenenne nuHeWHOro mnpeoOpa3oBanus. Ero mnpeacrasienue B
23 | mpeoOpa3oBaHUS U €T0 . M
o MmaTtpuuHoii popme. [IpeoOpazoBanre MaTPHIIBI TUHEHHOTO TpeoOpa3oBaHU
MaTpuyHas ¢popma .

p P U 1epexo/ie K HOBbIM Oa3ucam. /leficTBus Ha mpeoOpa3oBaHUSIMHU.
BripokieHHOe UM HEBBIPOXKJIEHHOE JIMHEHHoe mnpeoOpa3oBanue. OOpatHOe
peoOpazoBaHueE.

BeIpoxxieHHOE U .
BripokieHHOoe U HEBBIPOXKJIEHHOE JUHEIHOe mpeoOpa3zoBanue. OOpaTtHOE
HEBBIPOXKICHHOE
24 . npeoOpa3zoBanue u ero marpuia. Heooxoaumoe u
JTUHEWHOE .
5 JIOCTaTOYHOE YCJOBHE OMEKTHMBHOCTU IJHUHEHHOro mpeoOpa3oBaHus. Sapo
npeoOpa3oBaHue . o
peobp JUHENHOro npeodbpazoBanus. Panr nuHeiHOro mpeodpa3oBaHusl.
CoOcTBeHHBIE ~ BEKTOpI U COOCTBEHHBIE  3HAUEHUS  JIMHEHHOTO
npeoOpa3oBaHuUs.
CoOcTBeHHbBIE BEKTOPHI 1 | XapaKTEPUCTHYECKUM MHOT'OUJIEH JTUHEHHOTO npeoOpazoBaHusl.
o5 cobctBennble 3Hauenuss |COOCTBEHHBIE  BEKTOPhl M COOCTBEHHBIE  3HAYEHUS  JIUHEWHOTO
JMHEHHOTO npeoOpa3oBaHusl. Kanonuveckuii BuUJ JIMHEHHOrO MpPeoOpa3OBaHMUS.
npeoOpa3oBaHusl. XKopnanoBa popma KBaapaTHON MAaTPHIIBI.
[Tpumeps! TUHEHHBIX MPpe0Opa3OBaHMA.
KBanpatuunsie popmsbl.
KBanpatuunbie Gpopmsl.
3aKkoH MHepIMHU KBagpaTHuHbIX Gopm. Kpurepuii Cunbpectpa.
26 | Kagparnunbie popmbl. |3HAKOONPEIEICHHbBIE, 3HAKOIIEPEMEHHbIE, 3HAKOIIOCTOSIHHBIE KBAJpaTUYHbIE

dopmbl. [IpuBeneHue KBaapaTHYHOM (HOPMBI K CyMMe KBaJpaToOB, METOJ
Jlarpanxa. 3akoH uHepuuu KBajapaTuuHbIX (Qopm. Kpurtepuii CuibBectpa
3HAKOOIPEIETIEHHOCTH KBaAPaTUYHON (OPMBI.

5.2. IlpakTudeckue 3aHATHS

HaunmenoBanue paznena

pJ::z[ M TEMBI [PaKTHIECKAX HanmenoBanue u coaep:kaHue NPakKTUIECKUX 3aHATHN
3aHATUI
JleiicTBUs HaJ KOMIUIEKCHBIMU 4KciiaMu. Perenue ypaBHenuit 2-oii , 3-eii u
4-0if cTenenei
JewcTBus Haz
1 KOMILJIEKCHBIMU

quciiaMid. MHOTOYJIEHEI




AnreOpanueckasi U TPUTOHOMETpUYecKast POPMbI KOMITJIEKCHOTO YHCIIA.
YMHOKEHUE U JIeJIeHHe KOMIUIEKCHBIX Yncel B aiaredpanyeckoit popme.
Tpuronomerpuyeckasi popmMa KOMIUIEKCHOTO YMCIa. Y MHOXKEHHUE U JICJICHNE
KOMIUIEKCHBIX YHCEN B TPUTOHOMETPHYECKOH dopme.

Bo3Benenue KOMIUIEKCHOTO uMcia B Lenyto creneHb. @opmyna Moaspa.
N3Bneuenne KopHs

13 KOMILJIEKCHOTO YHUCIIA.

Kpatnpie xopuu. OcHOBHas Teopema anreOpbl KOMIUIEKCHBIX YHCEN U
cienctBue u3 Hee. Teopema Bumera.  PasnokeHne MHOrO4YwIeHOB Ha
MHOxutenn. opmynsl Kopaano.

Ornpenenurenu U UxX

Brruucnenue onpeaenureneit

3 cpoiictea. Teopema |Bbruncienne onpenenureneii 2-ro ¥ 3-ro  HOpAAKOB. Brerumcienue
pa3JIoKEHUs onpenenuTeneu 4-ro, 5-ro, 6-ro nopsakoB. OnpeaenuTeny nopsaka n.
Omnpenenurenu u ux  |/leficTBus Hax MaTpuLaMu.
3 cBoiictBa. Teopema  [Cii0k€HHE U YMHOKEHUE MATPULL.
pa3IoKEHUS
Brrauciienne o0paTHOM MaTpPHUIBL.
4 O6parnas Marpuiia. Panr |Berauciienre paHroB MaTpHil.
MaTpPHIIBL. Boruncnenne oO0paTHO MaTpuIlbl Yepe3 COIO3HYH. BbluncieHue paHros ¢
MTOMOIIBIO AJIEMEHTAPHBIX MPE0OpPa30BaAHUN.
Pewrenue cucrem ¢ kBagpaTHOW MaTpUIel. AHAIN3 CUCTEM C MPOU3BOJIBHOMN
5 CucTeMbl IMHEHHBIX ~ |MATPHILICH.
ypaBHEHUM Pemenne cuctembpl ¢ KBaapaTHOM Marpuueld. AHaIU3 COBMECTHOCTU M
HEOIPEEIEHHOCTH CUCTEMBI C IPOU3BOJIBHON MaTpuLEei.
Pemenue cucteM METOOM UCKIIIOUEHUSI IEPEMEHHBIX
6 Meron I'aycea Pemenue nuHelHbIX cuctem merogom I 'aycca.
7 OIIHOpO JTHBIC CUCTEMBI Pemrenue OAHOPOJHBIX CUCTEM
JIMHENHBIX ypaBHeHHﬁ Pemenue OIHOPOJHBIX CUCTEM
CooctBennbie uncia u  |CoOCTBEHHBIE YNCia U COOCTBEHHBIE BEKTOPHI KBAJPAaTHBIX MaTPULL
8 | cobOcTBennsie cromompr |OnpeneneHre COOCTBEHHBIX 4YHMCEN M COOCTBEHHBIX BEKTOPOB MAaTpHIL
MaTpHIIbL. BTOPOT'O M TPETHETO MOPSIIKOB.
[IpsiMast TMHUS HA TITIOCKOCTH
O6miee ypaBHeHHE NMPSMON. YpaBHEHHE TIPsMOil B oTpe3kax. KaHonnueckoe
YpaBHEHHUE NPSAMOW. YpPaBHEHUE MPAMOU, NMPOXOMISIIEH 4Yepe3 ABE TOYKH.
VYron HakioHa NpsMOM, ee YriioBoM ko3(@uuueHt. YpaBHeHHE NMPSAMON ¢
9 Hpsmas mmns Ha yrI0BBIM K03 duimeHToM. HopmanbHOe ypaBHEHHE MPSMOIA.
friockocTH Yron Mexay ABYMS  OpSMBIMU.  YCIOBHMS — MapajyIeIbHOCTH U
MEePIEHIUKYISIPHOCTH MPSAMBIX.
Paccrosinre oT TOukH 10 MpsIMOM. Y paBHEHHE ITyYKa MPSMBIX.
Kanonunueckue ypaBHEHHs] KPUBBIX BTOPOTO MOPSIKA.
Omnunc. Kanonumyeckoe ypaBHeHue oiuunca. MccnemoBanue (opmbl
aMIca. DKCIeHTpucuTet aumnca. ['unepbona. Kanonnueckoe ypaBHeHUe
Kanonunueckue runepbonel.  MccnemoBanme  GopmMbl  TUNEpOOTBI.  DKCIEHTPUCHUTET
10 ypaBHEHUS KPUBBIX  |TUIEpOOIIBl. ACUMITOTHI TUNepOoisl. B3auMHO compsikeHHblE THIEPOOIIBL.
BTOPOTO MOpPsAKA PaBHoG6ouHbBIe runiepOobl. [Tapabona. Kanonnyeckoe ypaBHeHHE apaboIbL.
Uccnenoanue ¢opmel mapadbonsl. Buasl mapabon. JupekTpuchl mmmmnca u
runep6osl. O61Iee onpeaeeHne KpUBOM BTOPOTO TOPSIIKA.
VccrenoBane HccnenoBanue ypaBHEHUsI BTOPOM CTETEHHU.
n ypaBHEHHS BTOPOit ITocTpoeHue ero reoMeTpuIeckux o0pazos.

CTCIICHH. HOCTpOCHI/IC
€ro rcoOMCTPUICCKUX

UccnenoBanue ypaBHEHUSI BTOPOU CTENEHU C ABYMSI HEM3BECTHBIMU X U




o0pa3oB.

y , He coiepakaiiero npousseaeHus xy. Kinaccudukanus ero reoMeTpuaeckux
obpazoB. IIpeoOpazoBaHre KOOPAMHAT HAa TUIOCKOCTH. YPaBHEHHE BTOPOU
CTETIEHHU, COJEpiKallee TNpou3BeAeHUEe Xy. BpiObop yria mnoBopoTa
KOOPJIMHATHBIX OCEH, UCKITFOYAIOIIETO YJIEH, COJEPKAILNUNA TPOU3BEICHUE XY.
WuBapuaHThl ypaBHEHUsT BTOpoi creneHu. I[lomHas kimaccuuKanms
reOMETPUUYECKUX 00Pa30B YpaBHEHHSI BTOPOW CTETICHH.

IIpsiMast 1 MIIOCKOCTH B

[Ipsimas ¥ MIIOCKOCTH B TPOCTPAHCTBE.
2
[Tnockocts B mpoctpaHcTBe. OOIIee ypaBHEHHE IIJIOCKOCTH. YpaBHEHHE
IUIOCKOCTH B OTpe3kax. Buupl miockocreii. HopmaneHoe ypaBHEHHE
m1ockocTh. PaccTosiHUE OT TOYKH 110

IJIOCKOCTH. YTOJI MEXAY ABYMS IUIOCKOCTAMHM. Y CIOBUS NAPAJLIEIbHOCTH U

18 HPOCTPaHCTBe NEPIEHIUKYIAPHOCTU IulocKocTel. [Ipsimas JMHMA B IIPOCTpAaHCTBE Kak
JIMHUS MepeceyeHus IByX IIOCKocTel. KaHOHnYeckue ypaBHEHHs IPsIMOid,
ee HanpasJstomui BekTop. Ilapamerpuueckue ypaBHeHUs
npsAMON. YTroa MexAy [BYyMs MNOpPSIMbIMHU. YCIIOBUS NapajUIeIbHOCTH H
MEePHEHANKYISIPHOCTH TIPSIMBIX.

Yron Mexay npsAMOM M IUIOCKOCTBIO. YCIOBUS NapajUIeIbHOCTU U
NEPIEeHUKYJISIPHOCTU NPSIMON U IJIOCKOCTH.
HccnenoBanne  ypaBHEHHsS  BTOpPOHM  CTENEHUM  OTHOCHUTEIBHO  TPEX
MIEPEMEHHBIX.
Knaccugukarus moBepXHOCTEH BTOPOTO MOPSIIKA.
MceneoBanue Marpuunas 3anuck ypaBHEHHA BTOPOW CTENEHU OTHOCHTENILHO  TPeX
yPABHEHHS BTOPOit nepeMeHHbIX. [lapannenbHblil nepeHoc KOOpAUHATHBIX ocel. LleHTpalibHble n
CTemeHN OTHOCHTeabHo |HE HCHTPAIbHBIC HOBEPXHOCTH.
19 TPeX TePEMEHHBIX. [IpuBenenre MaTPUILLI TPYIIIBI CTAPIINX YJICHOB YPaBHEHHUS BTOPOU CTereHH
Kaccnduxanus K JMaroHajibHOMY BHIy € MOMOLIb MOBOPOTA KOOPIMHATHBIX ~OCEH.
HOBEPXHOCTEIH BTOPOTO Knaccugukarus reomerpudeckux 00pa3oB yIpoIIeHHOTO YPaBHEHUS BTOPO
mopsIKa. CTENEHH ~OTHOCHTENBHO ~TPEX — MEPEMEHHBIX. UccnenoBanune  ¢GhopMbl
MOBEPXHOCTEH  BTOPOTO  MOpsAKA:  DJUIMIICOMAA,  OJIHOIOJOCTHOTO
runepOosionsia,  JABYXIOJOCTHOTO  THIEpOoonsa,  AIIMITUYECKOTO
napabosonaa, THnepOoIMIecKoro napadoyiona, KOHyca, JUIUITHIECKOTO,
napaboIMYecKoro, runepooINYECcKOro IHJINHIPOB.
20 AKCHUOMBI JIMHEUHOTO AKCHOMEI J'II/IHCI:/IHOI"O MMPpOCTPAHCTBA.
MIPOCTPAHCTBA [TpriMephl TMHENHBIX TPOCTPAHCTB
baszuc u xoopauHatel. PazMepHHOCTS TPOCTpaHCTBA
OnpenenieHne JIMHEWHOW 3aBUCUMOCTH M JIMHEWHOW HE3aBHUCHUMOCTU
bazuc u koopuHaTeL. BEKTOPOB Pa3IUYHBIX BEKTOPHBIX MPOCTpaHCTB. OmnpeneneHne 0a3ucoB s
21 Pasmeprocrs Pa3IUYHBIX JUHEHHBIX MPOCTPAHCTB. Pa3noxeHue BEKTOPOB MO Oa3ucy.
TpOCTparcTBa. [TocTpoeHne MaTHIIBI IEpeXoaa OT OJHOTO Oa3uca JTMHEHHOTO MPOCTPAHCTBA
K IpYroMmy.
BemiecTBeHHbIE €BKIINI0BbI IPOCTPAHCTBA.
29 EBKinoBbI ITpoBepka akcuoMm ckaisipHoro npoussenaeHus. [loctpoenne matpuiel ['pama.
MPOCTPAHCTBA. [IpeoOpazoBanne matpuiel ['pama mpu mepexoae K ApyroMmy Oaswucy.

Brrunciaenue HOPMEI CBKIIMAOBA IMPOCTPAHCTBA.

5.3. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITEBHON pabOThI
pa3i| AMCLUIUIMHBI U TEMBI
JlelicTBUs Haj Brruncrnenne BeipaxeHUi. Y paBHEHUS ¢ KOMIUIEKCHBIMU KO3 dHUITMEHTaMH.
1 KOMILIEKCHBIMH Homamnee 3aganue. Pemenue 3aqau.

yuciaaMu. MHOro4jieHbl




JewcTBus Hazg

YMHOKEHUE MaTpHULL.

2 MaTpUIaMH Pemenue 3anau. fomaminee 3ananue
Onpenenurenu u ux  |Beraucinenue onpenenuTenei.
3 cBoicTBa. Teopema  [Pemenue 3agau. Jlomaminee 3aianue
Pa3JIOKECHUS
Brruucnenue o0paTHOM MaTPUIBL.
4 Obpatnad matpuna. Parr Brruucienue panra MaTpulibl.
MaTpHIEBL. Pemenune 3amaq. JlomaniHee 3agaHue.
Cucremsl TuHelHbIX ~ |Pelienune cucrem.
5 ypaBHEHU Jomamnee 3aganue. Penenue 3aga4.
Penienue nuHEHHBIX CUCTEM
6 Meron I'aycca Homarmnee 3amanue Perenue 3aaad.
CobOcTBenHble urciia u  |OnpeneneHrne COCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB MAaTPHUIL BTOPOTO
8 cOOCTBEHHBIE CTONIOIBI |IOpsAAKa
MaTpHIbI. HOMaIHHee 3aJaHHuC.
[Ipsimast TuHUS HA TIIIOCKOCTH
9 Ipsvas nuHns na Jomarnee 3a1anue.
TocKocTH Pemenue 3agau
Kanonuueckue Kanonnueckoe ypaBHEHHE KPUBBIX BTOPOTO MOPsIIKa
10 ypaBHeHus KpuBbix  |[loMaliHee 3aqaHue.
BrOporo nopsinka  |Perienne 3anaq
HccnenoBanue HccnenoBanue  ypaBHeHus  BTopodM  creneHu.  Iloctpoenme — ero
ypaBHEHUS BTOPOH  [F€OMETpHUYECKHX 00pa30B.
11 | crenenu. [loctpoenue |domariHee 3aaHue.
ero reomerpuueckux |Pemienue 3amau
00pa3oB.
Paznosxenue BekTopa 1o TpeM B3auMHO-TIEPIICHANKYISPHBIM OCSIM.
[Ipoexunu BekTOpa Ha
Pemenue 3agau.
16 | ock. OcHOBHas Teopema
BEKTOPHOM anreopsl.
Brruucnenue ckaiasipHOro ¥ BEKTOPHOTO MPOU3BEACHMUI.
CkansipHO€, BEKTOPHOE,
Pemenue 3anau. JlomaiiHee 3ajaHue.
17 CMEIIaHHOE
MIPOU3BE/ICHUS BEKTOPOB.
18 [Ipsimast 1 TIockocTh B |IIpsMast U IIIOCKOCTh B POCTPAHCTBE.
MIPOCTPAHCTBE
UccnenoBanue UccnenoBanue  ypaBHEHUST BTOPOM  CTETNIEHHM  OTHOCHUTEIBHO  TPEX
ypaBHEHUS BTOPOl  [IEPEMEHHBIX.
crenenu otHocurenpHo |Kimaccudukaius moBepXHOCTEH BTOPOTO MOPSIKA.
19 TpPEX NEPEMEHHBIX.
Knaccudukammst UccnenoBanue  ypaBHEHUSI BTOPOM  CTENEHHM  OTHOCUTEIBHO  TpEX
MOBEPXHOCTEN BTOPOrO |MEPEMEHHBIX.
MOPsI/IKA. Krnaccudukanus mnoBepxHOCTEH BTOPOTO MOPSIIKA.
basuc u koopauHatel. |baszuc n koopauHaTel. PasMepHOCTh IPOCTPAHCTB.
21 PazmepHoCTh Homamnee 3amanue. Permenue 3agay.
MIPOCTPAHCTBA.
EBKM10BBI BemiecTBeHHBIE €BKINAOBBI TPOCTPAHCTBA
22 MIPOCTPAHCTBA. Homamnee 3amanue. Penienue 3aaay.
CoOctBeHHBIE BEKTOpPHI M |COOCTBEHHBIE ~ BEKTOPhI U COOCTBEHHBIE  3HAYEHUS  JIMHEHHOTO
o5 cOoOCTBEHHBIC 3HAUYCHHS |TTpeoOpa3OBaHMs.

JIMHEWHOT O
npeoOpa3oBaHusl.

I[OMaH_IHee 3aJaHuc.
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KBagparuunsie Gopmel.

[TpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUYECKOMY BULY.
Jomaraee 3amanue.
Pemenue 3anau.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4AKIIMXCS M0 QUCIHUIINHE (MOLYJII0)

[TakeT MeToanueckol TuTepaTyphl, paspadboTtannslii kadeapoir maremaruku CIIGIACY, conepxamuii
BapUaHThl 3aJaHuil pacyeTHO-Tpaduyecknx pabOT, METOJMYECKHE YKa3aHUs K UX BBIIOJHEHUIO,
CTELMAIM3UPOBAHHBIE COOPHUKM 3a/Jad IO PA3IMYHBIM TEMaM, METOAWYECKHE YKa3aHHs K IPOBEACHUIO
NPAaKTHYECKHUX 3aHATUH 110 Pa3IMYHBIM TeMaM, KOHCIEKTHI JICKIIUH M0 CHeNUaIbHBIM TJ1aBaM Kypca, BapHaHThI

3aJaHUi JJI1 CAMOCTOSITEIbHOM paOOThI CTYIEHTOB 110/ PYKOBOJICTBOM IIPENOIaBaTENs.

7. OueHo4yHble MaTepUAaJbl /sl NMPOBeJIeHUs] TEKYIIero KOHTPOJISI YCIeBAeMOCTH H NMPOMEKYTOUHOI

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

arrecTaly 00y4YaloIMXcs 10 AUCUHUILIMHE (MOAYJII0)
7.1. Ilepedyenp KOMIIETEHIIMI C YKa3aHUEM ATANoOB UX (JOPMHUPOBAHUS B POILIECCE OCBOCHUS TUCIUILIIMHBI

Kon u HaumeHnoBanue
Ne KoHTpospyemslie pa3aessl JUCLHUTIIIUHE N Bun onenounoro
MHNKATOpPa KOHTPOIUPYEMO
/11 (Momyms) cpencTaa
KOMITETCHIIUH
1 JleWicTBusT HaJ KOMIUIGKCHBIMH YHCJIAMH. OIK-1.3 YcrHbIi onpoc.
MHuoroueHsl ' Pemenue 3axay.
YcrHbIi onpoc.
2 |JlelicTBUS HAJ MaTPHUIIAMH OIIK-1.3 Pemenue 3amay.
TecTbl
Onpenenurenu U uX cBoiicTBa. Teopema Y CTHEIA onpoc.
3 ' OIIK-1.3 Penrenue 3amay.
pazioKeHus
TecThl.
YcrHbIi onpoc.
4 |OOGpatHas MmaTpuna. Panr Matpuusl. OIIK-1.3 Pemenue 3amauy.
TecThl.
. . YcTHbINM onpoc.
5 |Cucrembl TMHEWHBIX YpaBHEHUN OIIK-1.3 p
Pemenue 3amau.
6 |Merox I'aycca OIIK-1.3 Pemenue 3amau.
o . YcTHBIM onpoc.
7 |OpHOpOAHBIE CUCTEMBI TMHEWHBIX YpaBHEHUI OIIK-1.3 P
Pewrenue 3aiau
8 CoOCTBEHHBIE YHCIIa U COOCTBEHHBIE CTOJIOIIBI OITK-1.3 YcTHbI# onpoc.
MaTPUIIBIL. ' Pewienue 3aiau.
YcTHBIM onpoc.
9 [[Ipsimast AMHUA Ha MJIOCKOCTH OIIK-1.3 P
Pemrenue 3amau.
10 KanoHnueckue ypaBHEHUs KPUBBIX BTOPOIO OIK-1.3 YcTHBI onpoc.
OpsiJIKa ' Pewienue 3aiau.
11 HccenenoBanue ypaBHEHUsT BTOPOM CTEIEHH. OIK-1.3 YcTHBII onpoc.
[TocTpoeHne ero reoMeTpuYeckix 00pazos. ' Pemrenue 3amau
Pemenue 3a1ay
12 |Wnas koHTakTHas paboTa OIIK-1.3 a
TECTUPOBAHUE.
N VYcrHbii oIpoc
13 |3auérCOn OIK-1.3 P
pElICHHE 3a1a4.
Cuctembl KOOpAMHAT Ha TMpPsAMOW, Ha .
14 P p ’ OIIK-1.3 YcTHBIN onpoc
MIJIOCKOCTH, B IPOCTPAHCTBE.
15 |JIuHeiiHbIE Onepauy HaJl BEKTOPaAMHU. OIIK-1.3 VYcTHbIl onpoc.
[Tpoekuun BekTopa Ha och. OcHOBHas .
16 | PocKH P OIlK-1.3 YcTHbI# onpoc.
TeopeMa BEKTOPHOH anreOpshl.
17 |CxansipHoe, BEKTOPHOE, CMEIIaHHOE OIIK-1.3 YcTHBI onpoc.




MIPOU3BEJICHUS BEKTOPOB. Pemienue 3aiau.
YcTHBIM onpoc.
18 |IIpsiMast 1 MIOCKOCTH B IPOCTPAHCTBE OIIK-1.3 p
Pemenue 3agau.
HccnenoBanue ypaBHEHUsT BTOPOH CTEIICHU
19 |OTHOCHTEIILHO TPEX TIEPEMEHHBIX. OITK-1.3 YcTHbIN ompoc.
Knaccudukanuss  moBepXHOCTEH  BTOPOTo ' Pewenue 3anau.
HOPSIKA.
20 [AKCHOMBI IMHEHHOTO MPOCTPAHCTBA OIIK-1.3 VYcrHbIl onpoc.
21 bazuc uw  KOOpAMHATHI. Pa3zmepHOCTH OI1K-1.3 YcrHbIi onpoc.
IPOCTPAHCTBA. ' Pemienue 3as1au.
YcrHbIi onpoc.
22 |EBKIMIIOBBI MPOCTPAHCTRA. OIIK-1.3 P
Pemenue 3amau.
23 Ornpezenienne TUHEHHOTrO IpeoOpa3oBaHUs U OITK-1.3 VYcrHbIi onpoc.
ero marpuysas gpopma ' Pemenue 3a1ay.
BripoxkaeHHOE U HEBBIPOXKIACHHOE JTUHEUHOE N
24 PO PO OIIK-1.3 YcTHBIH ompoc.
mpeoOpa3oBaHue
CoOCTBeHHBIE BEKTOPBI W COOCTBEHHBIC N
25 . p OIIK-1.3 VYcTHbI# onpoc.
3HAUEHUS JIMHEHHOTO MPeoOpa30oBaHMUsL.
YcrHbIi onpoc.
26 |KBagpatuuansie GOpMBIL. OIIK-1.3 P
Pemenue 3amay.
TectupoBanue u
27 |Wnas koHTakTHas padoTta OIIK-1.3 p
pelieHue 3a1a4.
YcrHbIi oIpoc 51
28 [Dx3amen OIIK-1.3 P
peleHue 3a1au.

7.2. TUNOBbIE KOHTPOJIbHBIE 3aJIJaHHsI UM HHBIE MaTepHajIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
IUIs1 OLIEHKY 3HAHWW, YMEHHUI ¥ HaBBIKOB U (MJIM) ONBITA PO(PECCHOHATBHON NeSTEILHOCTH, XapaKTEPH3YIOLIHX
3Tansl GopMUPOBaHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCHUTIIMHBI

KonTponbHuble paboThl, NpegHa3HAYECHHbIE JUIsL TIpOBEPKU CHOPMUPOBAHHOCTH HHAMKATOpA
noctkenus komnereHuuu OITK-1.3, T.x. npuBeAeHHBIN KOMIIJIEKT 3a/laHUi CITOCOOCTBYET OCBOCHHIO 0a30BBIX
MOHATUM U TEXHUYECKUX MTPUEMOB JIMHEHHOM anreOpsl 1 (POPMUPOBAHUIO YMEHHUSI peIllaTh MIPUKIIAIHbIE 3aJauH,
OBJIa/IeBaTh MPUMEHEHHEM METOJIOB JIMHEHHOW anreOpsl B MPO(EeCcCHOHAIBHOW NAEATENIbHOCTH , a TaKkKe
MIPUBEICHHBIN KOMIUIEKT 3a/JlaHui CIOCOOCTBYET OCBOCHHIO 0a30BBIX IMOHSATUH M TEXHUYECKUX HPHEMOB
aHAJTMTUYECKON TeOMETPUU U (POPMUPOBAHUIO YMEHHSI peliaTh MPUKIIAAHbIE 3a1a4H,

OBJIaJIEBaTh MPUMEHEHUEM METO0B aHATUTUUECKON reOMETpUH B IPOECCHOHATBHON AESITENLHOCTH.

(KOMIUIEKT 3aJJaHUi JJIs1 KOHTPOJIBHOW paboThI)
KonTponbnas padota N1 o teme «MaTpulibl U ONPEAEIUTENH, 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. PemiuTh OTHOPOAHYIO CUCTEMY JIMHEHHBIX YPABHEHUM.

Konrponbnas padora N2 no Teme «AHaIMTHYECKasi TEOMETPUS Ha MIIOCKOCTH

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

2. IlocTpouTh KpHBYIO IO 3aJlaHHOMY YPaBHEHHIO, ONPEIEIINTh KOOPAMHATHI XapaKTEPHBIX TOUYEK M
YpaBHEHUs XapaKTEPHBIX JIMHU;

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

DopmupyeMbIe KOMIETEHIINN
OIIK-1.3 JleMoHCTpupyeT NpuUMeHeHHEe (PyHIAMEHTAIbHBIX 3HAHWUN, HEOOXOAUMBIX Ui PEIIeHUs
chopMyTupOoBaHHOM 3a7a9u MPOGECCHOHATHHOM EATETLHOCTH




TecTsl
1. BeIuncnuTh BhIpaXKeHUE, CO/IeprKalllee KOMIJICKCHBIC YUCIIa, U BEIOPATh BEPHBINA 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 TeOMETpUYecKre 00pa3bl JIeKaT Ha 3a/1aHHOM 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 MHOTOWICH

B I10JI€ KOMIUIEKCHBIX Yucen?

6. HaiiTu Bce KOpHM 33JaHHOTO YPaBHEHUSI B I10JI€ KOMIUIEKCHBIX YUCEI

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

9. Jlanbl 1Be MaTpullbl. BEIUNCIUTD IPOU3BEACHHUE.

10. Jana maTtpuna. BeluUCIUTh €€ ONpeaeIUTENb.

11. lana marpunia. Haiitu ob6paTHyto MaTpuiry.

12. Jlana marpuna. M3 2 npenoskeHHBIX GOpMYIT BBIOpaTh BEPHYIO JIJIs1 BEIYMCICHUS €€ OTIPEICTUTE.
13. ano ypaBHeHue npsimoii. Haiitu ee yrinoBoit koadduiuent.

14. JlaHbl ypaBHEHHS ABYX MPSIMBIX.

Br16path BepHOE yTBEpKIEHUE:!

a) MpsIMbIE MapaJlIeNbHBI;

0) npsiMble NEPIIEHIUKYJISPHBI;

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 ypaBHEHUE BTOPOU CTEIICHU.

Bri6paTh BepHOE yTBEpKIEeHHUE:!

a) FEOMETPUUECKUM 00pa30M ypaBHEHUS SIBISIETCS [1apa MEePECEKAIOIIUXCS IPSMBIX;
0) reoMeTpuuecKUM 00pa30M ypaBHEHHUS SIBISIETCA Mapa MapayijiesIbHbIX MPSIMBIX;

B) T€OMETPUYECKUM 00pa30M ypaBHEHUS SBISETCS TOUKA

I') ypaBHEHHE HE UMEET reoMeTpHUecKoro odpasa.

2. OIIK-1.3 (JdemoncTpupyer npuMeHenne GyHIaMEHTAIBHBIX 3HAHUHN, HEOOXOAUMBIX JIJISI PEIICHUS

copMynHpOBaHHON 3a71auil MPO(HECCHOHATBHOM JAESITENbHOCTH).

1. Jlanbl 1Ba BEKTOpA.

BbrancnuTs BeIpakeHUE, 3TH BEKTOPA U JJMHEWHBIE ONlepallii HaJl HUMH.
2. Jlanbl 1Ba BEKTOpA.

Bb4ucInTh X CKaIspHOE NIPOU3BEIACHHUE.

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 ¥ IMII0CKOCTh NEPIEHINKYISPHBI,

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) YpaBHEHUS OIKCHIBAIOT OJHY U TY K€ MPSAMYIO;

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



Br16path BepHOE yTBEpKICHHE:

a) IUIOCKOCTHU NapaJuIeIbHBI,

0) TUIOCKOCTH MEePIEHIUKYISIPHBL;

B) YpaBHEHUS OIMUCHIBAIOT OJHY U TY K€ IJIOCKOCTh;

') CUHYC yIjla MeKy HOpMaJsIMU TUIOCKOCTEH paBeH 3aJaHHOMY YHCITY.

8. JlaHO ypaBHEHME [TOBEPXHOCTHU

Br16paTh BepHOE yTBEpIKIeHHUE:!

a) TOBEPXHOCTH SIBISICTCS JTHOO SJUTHIICOUIOM, TMOO MHUMBIM KOHYCOM;

0) TOBEPXHOCTH SABISACTCS JTUOO TUIIEPOOIOUIOM, JIMOO KOHYCOM (ACHCTBUTEIBHBIM);

B) TIOBEPXHOCTh HEIICHTPAJIbHAS, HO HE SBJISCTCS MapaboIMueCKUM UITHHIPOM;

I') TOBEPXHOCTh SBIsETCS JHO0 mNapabOJMYecCKUM IWIMHIPOM, JHOO IUIOCKOCTBIO, JHOO0 mapoit
[apaJuIECIbHBIX INIOCKOCTEM.

9. IlocTpouTh KPUBYIO BTOPOT'O MOPSAKA [10 YPAaBHEHUIO, COJIEpKallleMy KBaJIpaTUUHYIO (hopMy B cCBOEM

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 ITYOOKOE€ YCBOEHUE OCHOBHOW U JIONOJHUTEIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil MporpaMMoi o JUCHHUIUIMHE (MOIYJIIO)

YMEHUSL:

- YM€ET OPUEHTUPOBATHCS B TEOPHSIX, KOHLICIILUAX U HAIIPABJICHUAX TUCLUUILUIMHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAy4YHbIE IOCTHKEHUS APYTUX
JUCLIUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyell mporpamMme
KOMIIETEHITHIA;

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

- IPUMEHSET TeOPeTUYECKHE 3HaHU JUIs BBIOOpa METOJIMKHU BBIITOJHEHUS 3aJJaHUI;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ynpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

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

- TBOpYECKasi CaMOCTOsATENIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHIATUSX, AKTUBHO YYacCTBYET B
IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUI




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE M CHCTEMATU3UPOBAHHBIC 3HAHMS 110 JUCLUIIIMHE,

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

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

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JIMHIBUCTUYECKH U JIOTMYECKH ITPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

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

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- 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 TEPMUHOJIOTUH, CTUIIMCTUYECKOE U JIOTHYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

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

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, YMEHUE €ro UCII0Ib30BaTh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

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

- IOCTaTOYHBII MUHUMAJILHBIN YPOBEHb 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 (BBIIOJHEHUS MTUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

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

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI M MPAKTHYECKHE 3aJaHUsl I NPOBEICHUS NPOMEXYTOYHOW aTTecTaluu
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI Il IPOBEICHUS IPOMEXKYTOUHOM aTTecTallui 00yJatoINXCs
TeopeTtrueckre BONPOCH I TPOBEICHUS TPOMEKYTOUHOM aTTECTallui 00yJaroInuXCsl
1. KommiekcHbie uncia
1. Onpenenenne KOMIJIEKCHOTO YUCIA.

2. Muumas equnanna. Anredpandeckast popma KOMILUIEKCHOTO YHCIA.

3. KommiekcHo conpsbkeHHbIe unciaa. Moaynb KOMIUIEKCHOTO YKcIa.

4. JleneHne KOMIUIEKCHBIX YHCEN IPYT Ha ApPYyTa.

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

6. AprymMeHT KOMIUIEKCHOTO uncia. Tpuronomerpudeckas GopmMa KOMIUIEKCHOTO YHCIIA.
7. YMHOXEHUE U JIeJIeHHUe APYT Ha Ipyra KOMIUIEKCHBIX YHCEIl, 3aJaHHBIX 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 MHOTOUJIEHA HA MHOTOYJIEH C OCTaTKOM.

12. JlenumocTs MHOTOWIEHOB. CBOMCTBA JEIMMOCTA MHOT'OUYJICHOB.

13. O6mmii nenuTenb IByX MHOTOWICHOB. B3auMHO ITpOCThIE MHOTOYICHBI.

14. Kopens mHOTOw1eHa. Teopema besy. O6 ocraTke AesieHUs MHOTOYWICHA HA JIMHCHHBIA IBYUYJICH.

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

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

17. OcHoBHas Teopema anreOpsl MHOTOUIeHOB. CleICTBHE O Pa30oKEHUU MHOTOUJICHA

C KOMIUIEKCHBIMHU KO3 PHUIICHTaMU Ha JINHEHHBIC MHOKUTEITH.

18. Teopema Buera.

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

PaznoxxeHre MHOTOUJICHA ¢ ACHCTBUTEIBLHBIMUA KOA(P(UIIMEHTAMU Ha HEITPHUBOUMBIC MHOKUTEITH.

20. Onpenenenue aApoOHO-paIIOHATBLHON (HYHKIIUY (palliOHAIBLHON ApoOu).

Hecoxpatumas pannonanbHas 1po0b.

21. IlpaBunpHas pannoHanbHas ApoOb. HempaBuibHas panroHanbHas IpoOb.

[IpencraBieHue panroHaIbHON APOOU B BUJIE CYMMbl MHOTOUJIEHA U

NpPaBUIBHOHN paliMoHaIbHON APOOH.

22. OmnpepeneHne NpocTeue 1poou.

Tunel mpocTeHmmMx apoOei 1Jisi MHOTOYJIEHOB C IPOCTEHIITUMU KOd(DPHUITHEHTaMU.

Tunsl mpocTelmux 1poOeil 115 MHOTOUWICHOB C IEHCTBUTENBHBIMU KO3 PHUIIEHTaMU.

23. Paznoxenue npaBUiIbHON IpoOU B CyMMY IIPOCTEUIIINX APOOEH.

3. Matpulipl U onpeaenuTenu

24. Marpuna. Pazmeps! MaTpuipl. DJ€MEHTHI MaTPULLBI.

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

JUaroHaJbHas MaTpulla, EAMHUYHAs MaTpULa.

26. BepxHsisa TpeyrojibHas MaTpHIla, HYKHSSA TPEYyTrojabHas MaTpHULa.

27. CuMMeTpUYHAsT MaTpPHIla, KOCOCHMMETPUYIHAS MaTpHIIA.

28. TpancnonupoBanue MaTpull. CBONCTBO ONEpally TPAaHCIIOHUPOBAHMSL.
TpaHCIOHMPOBAaHWE CHMMETPUYHON MATPHUILIBI

29. PaBeHCTBO MaTpHil.

30. Oneparusi cnoXKeHUs MaTPUIL U €€ CBOMCTBA.

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

32. COOTBETCTBEHHBIE MATPHUILIbl. ¥ MHOKEHUE COOTBETCTBEHHBIX MATPHIL.

33. HekoMMyTaTUBHOCTb OINl€paliiil YMHOKEHUS MaTpPULL.

34. AcconmaTUBHOCTD OTE€paIlii YMHOKEHUSI MaTPHIL.

35. nucTpuOyTUBHOCTD ONEPALMU YMHOKEHHUSI OTHOCUTENIBHO ONEpaluy  CIIOKEHHS MAaTPHLL.
36. TpancioHHpOBaHME IPOU3BEACHUS MAaTPULL.

37. OnpenenuTeny BTOPOro nopsiaka. BelpakeHne peleHus: CHCTEMBbI IBYX JMHEWHBIX YpaBHEHUN



C IByMsI HEU3BECTHBIMH Y€pe3 OIMPeIeTUTENN BTOPOTO MOPsIIKa.

38. Onpexnenutenu Tperbero nopsaka. @opmyna Capproca.

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

Harypanbnas nepecranoBka. YeTHast 1 He4eTHAs! IEPECTAHOBKU.

40. OnpeneneHue onpeaeauTeNs KBaIpaTHOH MAaTPHUIIbL.

41. Jlemma 00 M3MEHEHHUSI YETHOCTH IIEPECTAHOBKH.

42. CBoiicTBa ONpPEACIUTENS: ONPEACTUTEIb TPAHCTIOHMPOBAHHON MATPHUIIBI.

[Tlepemena mecTamu IByX CTPOK B OIIPEJEIIUTEINE.

43. CoiicTBa OINpeAeTUTEeNs: ONPEAeIIUTENb C PAaBHBIMU CTPOKaMU (CTOJIONAMU), YMHOXKEHHE

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

44. TlpubaBieHue K 3J€MEHTaM CTPOKHU OIPENeIUTENsi COOTBETCTBYIOLINX AJIEMEHTOB JPYroil CTPOKH,
YMHOKEHHBIX Ha OJHO U TO K€ YHCJIO.

45. MuHOpP, COOTBETCTBYIOIIUHN AJIEMEHTY ONPEACTUTENS.

46. AnreOpandeckoe JOMOIHEHHE JIEMEHTA OIPEICIIUTES.

47. Teopema pa3inoKeHUs.

48. Teopembl 3aMeLICHNS U aHHYJIUPOBaHUS.

49. OnpeneneHne 0OpaTHONW MaTPHITBI.

50. CymiecTBoBaHHE 00paTHOW MATPHIIBI H €€ CIMHCTBEHHOCTb.

51. BerunciieHne 0OpaTHOM MaTPHIILI C IIOMOIIBIO COFO3HOM.

52. MuHOpBI MaTpUILBI.

53. Panr maTpuisl.

54. BrlunciieHue paira MaTpHilbl ¢ IOMOIIBIO 3JIEMEHTAPHBIX PeoOpa3oBaHUil.

55. JIunelinas 3aBUCUMOCTD M JIMHEHHAS HE3aBUCHUMOCTD CTPOK (CTOJIOIOB).

56. Teopema 0 6a3UCHOM MHHODE.

57. Panr MaTpulbl KaK YUCIIO €€ JIMHEHHO He3aBUCUMBIX CTPOK (CTOJIOIOB).

4. CucreMsbl JINHEHHBIX ypaBHEHUI

58. PaBHOCWIBHOCTH CHCTEM JIMHCHHBIX YypaBHeHuW. IIpeoOpa3zoBaHue, He HapylIaroee
PaBHOCHUJIBHOCTb.

59. PacmmmpenHass matpuna cucrteMbl. HeoOXoauMble M JOCTaTOYHBIE YCIOBHS CYIIECTBOBaHMS
penieHuit CUCTEMBI IMHEWHBIX ypaBHeHul (1-s1 Teopema Kponekepa-Kamnenmn).

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

61. Cucrema ypaBHeHUH ¢ KBagpaTHON MaTpuleid. Teopema Kpamepa o BbIUKCIEHUH PELICHUHM CUCTEMBI
ypaBHEHUI ¢ HE0CO0O0H KBaipaTHOM MaTpUIIEH.

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. XapakTepuCTUUECKOE YPABHEHHUE U XapaKTEPUCTUUECKUH ITIOJTMHOM MaTpPHULLBI.

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

5. BexropHas anredpa

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

68. Crnoxxenue BekTopoB. [IpaBuiio napamienorpamma.

69. Cnoxenue BeKTopos. [IpaBuiio TpeyroapHuka.

70. CBolicTBa onepaluy CI0KECHUS.

71. YMHOXEeHHE BEKTOpa Ha uKci0. CBONWCTBO OlepallMi YMHOKEHHS BEKTOpA Ha YUCIIO.
72. BolpaskeHre BEKTOpa 4epe3 €ro OpT U €ro JIJIMHY.

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 TOUKaMU B IIPOCTPAHCTBE.

77. JleneHue OTpe3Ka B 3aJJaHHOM OTHOLICHUH.

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

79. BelpaxkxeHHEe IPOEKIIUU BEKTOPA YEPE3 €r0 JUIMHY U KOCUHYC YIJIa MEX]ly BEKTOPOM U OCBIO.



80. BripaxkeHue MpoeKIMKU BEKTOpa Ha OCh Yepe3 KOOPAWHATHI MPOEKIUK ero KOHIA M €ro Hayaia Mo
JTAHHOHM OCH.

81. [Ipoekiusi CcyMMbI BEKTOPOB Ha OCb.

82. Ilpoekuus mpou3BeAeHUsI BEKTOpa Ha YUCIIO Ha OCh.

83. BbIpaxkeHHe COCTABJISAIONICH BEKTOpa MO OCH Yepe3 €ro MPOEKIUI0 Ha OChb U OPT JAHHOW OcHu. 84.
JlexkapToBbI IPOEKLIUU BEKTOpa. BrlpaskeHne BEKTOpa yepe3 ero NpoeKIMy Ha TPU B3aUMHO NIEPIIEHIUKYJIIPHbIE
OCH — OCHOBHasl TeOpeMa BEKTOPHOM alreOphl.

85. BrlpaxkeHHEe IIMHBI BEKTOpa Y€pe3 €ro MPOEKLUUU HAa TPU B3aMMHO NEPIEHIUKYISpHbIE OcHu. 86.
Hanpasnsromue kocuHychl BekTopa. CBOMCTBO HANpPaBISIOUIUX KOCUHYCOB.

87. OnpeneneHue cKajlsspHOTo IPOU3BEAECHUS BEKTOPOB.

88. CBoiicTBa CKAJIIPHOrO MPOU3BEACHUS BEKTOPOB.

89. BblpakeHue CKaJsSIpHOTO NPOU3BEICHMS BEKTOPOB YEpE3 JIEKAPTOBBI KOOPJAUHATHI BEKTOPOB-
COMHOKHUTEIEH.

90. BriunciieHne KOCHHYcCa yrjla MeX/1y IByMsl BEKTOpaMH Ye€pe3 UX CKAISIPHOE IPOU3BEACHHUE.

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. BpIpaxkeHHE BEKTOPHOTO MPOU3BENIECHUS BEKTOPOB 4Yepe3 ACKApPTOBbI KOOPIWHATHI BEKTOPOB-
COMHOXHUTEIICH.

96. CmeliaHHOE TPOU3BECHUE BEKTOPOB.

97. CBoiicTBa CMEIIaHHOI'O ITPOU3BE/IEHUSI BEKTOPOB.

98. BelpaxeHHe CMEIIaHHOTO IPOU3BEEHUS BEKTOPOB uepe3 JEKapTOBbI KOOPAMHATHI BEKTOPOB-
COMHOXUTEJICH. Y CIIOBUE KOMIUIAHAPHOCTH BEKTOPOB.

99. JIuneitHas 3aBUCUMOCTb U JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB.

100. YcnoBue nMHEWHON HE3aBUCUMOCTHU TPEX BEKTOPOB.

101. JIuneiiHasi 3aBUCUMOCTh YETHIPEX BEKTOPOB.

102. TlonsipHasi, chepudeckas v HUIUHAPUIECKAs] CHCTEMbI KOOPAMHAT.

6. AHanIuTHYECKas TEOMETPHUS HA TUIOCKOCTH.

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

104. TIpeoOpa3zoBaHue IEKAPTOBBIX KOOPJAWHAT HA IIIOCKOCTH: TTIOBOPOT KOOPAMHATHBIX OCCH.

105. O01iee 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 OTpE3Kax.

110. HopmanbHOe ypaBHEHUE NPSIMOIA.

111. PaccTostHue OT TOYKH A0 MPSMOIA.

112. YpaBHeHue nmydka NpsSMBbIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBus napaJuieNbHOCTH U IEPIIEHIUKYIAPHOCTH MPSIMBIX.

115. Onnunc. KaHoHM4Yeckoe ypaBHEHHE dJUINIICA.

116. HUccnenoBanue HopMbI SJUTHIICA. DKCIICHTPUCHUTET JJLTUTICA.

117. 'unep6ona. KanoHnveckoe ypaBHEHHE THIIEPOOIIBI.

118. UccnenoBanue Gopmbl TUTIEPOOITBI. DKCIIEHTPUCUTET THITEPOOITHI.

119. AcumnToTsl rumnep6oisl. Bzaumuo conpsbkeHHsle runepOoisl. PaBHoO6ouHble runepOomsl. 120.
[Tapa6ona. Kanonnyeckoe ypaBHeHHE TTapaOOITbL.

121. UccnenoBanue ¢popmbl mapadossl. Buasl mapadod.

122. lupextpuchl diurca u runep6osbl. OO1ee onpeaerneHne KpUBO BTOPOTO MOPSAKA.

123. UccnenoBanue ypaBaenuss B ciydyae AC>0. Knaccugukaius ero reomeTpuueckiux o0pasos.

124. VccnenoBanne ypaBaenusi B cirydae AC<0. Kiaccudukarus ero reoMmeTpuaecKiux o0pasos.

125. UccnenoBanue ypaBaenuss B ciydae AC=0. Knaccudukaius ero reomeTpuueckiux o0opasos.

126. VccnenoBanue ypaBHeHHs. BpiOOp moBOpoTa KOOPIMHATHBIX OCEH, HCKIIIOYAIOLIETO HIIEH,
coJiep Kalllui IIPOU3BEICHUE XY.



127. NHBapuaHThl ypaBHEHUSI BTOPOM CTEIECHM.
128. Ionnas knaccuuKaus reoMeTpUIecKuX 00pa3oB ypaBHEHUS BTOPOIl CTEIICHH.

7. AHanuTHUYeCcKasi FTeOMETPHUS B IPOCTPAHCTBE.

129. Ilpeobpa3oBaHue [JEKapTOBBIX KOOPJAMHAT B IPOCTPAHCTBE: MapajUIeJbHBIM IEepeHoC
KOOPJMHATHBIX OCEH.

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

132. ITnockocTs B mpocTpancTse. OOIIee ypaBHEHHE TUIOCKOCTH. Y paBHEHHUE IJIOCKOCTH B OTPE3KaXx.

133. Buab! I10cKoCTEN.

134. HopmanbHOE ypaBHEHHE ILNIOCKOCTH.

135. PaccTosgHue OT TOUKH OO MIIOCKOCTH.

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

137. Ilpsimast TMHUS B IPOCTPAHCTBE KaK JIMHUS [IEPECEUEHUS JBYX IUIOCKOCTEM.

138. Kanonnueckue ypaBHEHHS IPSIMOM, €€ HAMPABJISIOMINI BEKTOP.

139. [TapameTpuueckrie ypaBHEHHUS MIPSIMOU.

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

141. Yron Mexay NpsMOH U INIOCKOCTbHIO. Y CJIOBUS NapaJlIeIbHOCTH U NEPIEHIUKYISIPHOCTH NPIMOM U
MJIOCKOCTH.

142. Marpu4Hasi 3aliuCh YpaBHEHUSI BTOPOW CTETEHHW OTHOCHUTEIIBHO TPEeX MEPEMEHHBIX - YpaBHEHUS
MTOBEPXHOCTHU B IPOCTPAHCTBE.

143. LlenTpanpHble U HELIEHTPAJIbHbBIE IOBEPXHOCTH.

144. IlpuBeneHre MaTPULIBI TPYIIBI CTAPIIUX YICHOB ypaBHEHUS BTOPOU CTENEHU K JAUArOHAJIHLHOMY
BUJy C IOMOIIbIO TIOBOPOTA 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. UccnenoBanue GopMbl JUTUITHUECKOTO MapaboIouaa.

149. UccnenoBanue Gpopmbl ruriepboandeckoro napadoigonaa (ceasa).

150. UccnenoBanue Gpopmbl KOHYcCA.

151. UccnenoBanue GopMbI SIUTUITHIECKOTO, Mapad0IMueCKOro, TUTIEPOOTUIECKOTO IIUITUHIPOB.

8. JIuneliHnbie (BEKTOPHBIE) TPOCTPAHCTRA.

152. AKCHOMBI IMHEWHOTO MPOCTPAHCTBA.

153. CnenctBust U3 aKCMOM JIMHEWHOTO MPOCTPAHCTBA.

154. JluneitHast 3aBUCUMOCTD U TUHEHHAs HE3aBUCUMOCTD JIEMEHTOB BEKTOPHOTO TTPOCTPAHCTBA.

155. Omnpenenenne ©6a3uca JUHEHHOrOo mpocTpaHcTBa. KoopawHaTel BeKTOpa B JIMHEWHOM
MIPOCTPAHCTBE.

156. Onpenenenue pa3MepHOCTH TMHEHHOTO TPOCTPAHCTBA.

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

158. M3oMop(h13M BEKTOPHBIX MPOCTPAHCTB.

159. [lonaTue noANpOCTPaHCTBA.

160. JIuneitHas 0060109Ka BEKTOPOB.

161. Cymma u niepecedeHre noanpoOCTPaHCTB.

162. PaznoxxeHue TMHEWHOTO MPOCTPAHCTBA B MPAMYIO CYMMY HOANPOCTPAHCTB.

163. TIpeoOpa3oBaHue 0Oa3nca KOHEUHOMEPHOTO BEKTOPHOIO MpOCTpaHCTBAa. Marpuiia mepexoja ot
OJTHOTO 6a3uca K Apyromy.

164. TlpeoOpazoBaHue KOOpAWHAT TpHU TMpeoOpa3oBaHMH 0aznca KOHEYHOMEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA.

165. BeniecTBeHHBIE €BKIINIOBBI IPOCTPAHCTBA.

166. CkansipHoe nIpou3BEAEHUE JIEMEHTOB BEIIECTBEHHOTO BEKTOPHOTO IPOCTPAHCTBA.

167. HepaBenctBo Komm-byHAKOBCKOTO B Cllydae BEIIECTBEHHOTO €BKJIMI0BA MPOCTPAHCTBA.

168. Marpuna ['pama B ciiyuae BEIIECTBEHHOT'O €BKJIMI0BA TPOCTPAHCTBA.



169. Hopma snemMeHTa BEeCTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA.

170. OpTOHOPMHPOBAaHHBINA 0a3UC KOHEYHOMEPHOI'O E€BKJIMJOBA MPOCTPAHCTBA U €ro cBoicTra. 171.
AJTOpUTM OPTOTrOHAM3ALNU Oa3uca KOHEYHOMEPHOTO €BKJIMJI0BA MPOCTPAHCTBA.

172. I3oMop(h13M EBKIMIOBBIX IPOCTPAHCTB.

173. KommiekCHbIE €BKJIMIOBBI POCTPAHCTBA.

174. CkansspHoe npou3BeeHUE JIEMEHTOB KOMIUIEKCHOTO BEKTOPHOTO TPOCTPAHCTBA.

175. HepaBenctBo Komm-byHAKOBCKOTO B Cilydyae KOMIUJIEKCHOTO €BKJIMI0BA MTPOCTPAHCTBA.

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

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

9. JIuneiinpie mpeodpa3zoBaHuUs.

178. TlonsiTre MMHEWHOTO MTpeoOpa3OBaHMs.

179. JleiicTBus Ha/l TMHEHHBIMU MPEOOPA3OBAHUSIMHU.

180. Snpo n 06pa3 muHerHOTro MpeoOpa3oBaHMS.

181. HeoOxommuMoe 1 JOCTAaTOYHOE YCIIOBUE HHBEKTUBHOCTH JIMHEHHOTO MPE00pa30OBaHHUS.

182. Marpuna nuHelHOTO TpeoOpa30BaHus B 3aJJaHHBIX 0a3ucax JMHEHHBIX TPOCTPAHCTB.

183. IIpeobpazoBanue MaTPUIbl TUHEHHOTO TPeoOpa30BaHUs PU MEPEXOIE K HOBBIM Oa3ucam.

184. HeoOxomumMoe 1 JOCTaTOYHOE YCJIOBHE OMEKTUBHOCTH JIMHEHHOTO MPeoOpa3oBaHusI.

185. CoOcTBeHHBIC BEKTOPHI i COOCTBEHHBIC 3HAUYCHUS JTMHEHHOTO TTPEOOpa30OBaHUsI.

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. IlpakTryeckue 3ajaHus 1J1s MPOBEIECHHs IPOMEKYTOUHOM aTTecTaluy 00yJaroIuxcst

[IpakTuyeckue 3aganus s IPOBEICHHUS TPOMEKYTOUHOM aTTECTAIIMH 00yYarOIIUXCS

1 cemectp

3aaHa cucTeMa JIMHEWHbBIX YPaBHEHUMN:

1. OnpenenuTs paHry MaTPUIBI M PACIIUPEHHONH MAaTPHIIBI CUCTEMBI;

2. OnpenenuTh, UMEET JIM CUCTEMA peIllIeHNe, eIMHCTBEHHOE JIN OHO, KAKOBO KOJMYECTBO CBOOOTHBIX
NEPEMEHHBIX;

3. IIpencTaBuTh pelieHne cucTeMbl B 6a3ucHou (opme.

2 cemecTp

3a/1aHO ypaBHEHHE 2-01 CTENIEHU OTHOCUTENIBHO TPEX NEPEMEHHBIX:
1. OnpenenuTs TUI MOBEPXHOCTH, ONMCHIBAEMOIl 3TUM YpaBHEHHEM;
2. 3ammucarh ypaBHEHHUS IOBEPXHOCTH B KAHOHHYECKOM BHUJIE;

3. Onpenenuth KOOPIAMHATHI LIEHTPA, «MATPUILY IOBOPOTAY;

4. 3anucatb GopMyIibl TpeoOpa3zoBaHus KOOPAUHAT.

B ok3ameHanMOHHBIA OWMJIET BKIIOYEHO | TeopeTHuYecKHil BONMPOC M 2 MPaKTHMYECKUX 3aJaHMA,
COOTBETCTBYIOIUE COJAEPKAHUIO (DOPMUPYEMBIX KOMIETEHIIHH.

DK3aMeH NPOBOIUTCA B yCTHOU (opme. [l MOATOTOBKY MO 3K3aMEHAaMOHHOMY OmieTy oTBoauTcs 90
MUHYT.

7.4.3. IlpumMepHbIe TEMBI KypCOBOU paboThI (TIpoeKTa) (MIPU HATUIHUN)
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Metoanueckue MaTepuabl, ONpeeNsonre Mpole ypbl OlIEeHUBaHUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTbITa MPO(ECCHOHATBHOMN EATETbHOCTH, XapaKTepU3YIOLIUe dTarbl (POPMUPOBAHUS KOMITETEHIIUN
ITpouenypa mnpoBeneHHs MPOMEKYTOUHOM aTTeCTalMM M TEKYIIEro KOHTPOJIS YCIEBAaEMOCTHU
peraaMeHTHpYyeTcs JOKaJIbHBIM HOPMATUBHBIM aKTOM, OMPEIENISIONIUM MOPSAJ0K OpraHu3allii U MPOBEACHUS
TEKYILETro KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMi 00yUYarOIIUXCSl.
[Tpouenypa oneHuBaHUS (GOPMUPOBAHUS KOMIETEHIMH MpPH MPOBEIEHUU TEKYIIEro KOHTPOJIS
IpuBeacHa B 1. 7.2.



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

[TpomexxyTouHas arTecTauusi MO AUCHUILUIMHE MPOBOIUTCS B (opMe 3adera ¢ OLEHKOW B 1M cem u
JK3aMEHa BO 2M CEM.

B »K3aMeHanMOHHBIM OWJIET BKIIOYEHBI TEOPETUYECKUH BONPOC M 2 MPAKTUYECKHX 3a/laHus,
COOTBETCTBYIOLIHNE COJEPKAHUIO (POPMUPYEMBIX KOMIIETEHIUH.

DK3aMeH MPOBOIUTCS B YCTHOH (opme. i1t HOATOTOBKH MO 3K3aMEHAITMOHHOMY OUJIETY OTBOJIUTCS 45
MUHYT.

Meronuyeckue MaTepuasbl, ONPEIEISIIOIINE MPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHMM, HaBBIKOB
(unn) ombITa AESTENbHOCTH, XapaKTEPU3YIOIINX 3Talbl (OPMUPOBAHUS KOMIIETEHUIUN

KonTponupyemsle pazensl AMCUUILIMHBL: HauMeHOBaHNE OLIEHOYHOI'O CPEACTBA

1 KommnekcHbie yncna: 3agaHusi ayJUTOPHbIC U TOMaIllIHKE (MMCbMEHHO U YCTHO).

2 Matpuupbl U onpeAenuTenn: TeopeTudeckre BOIpochl (MIMCbMEHHO U YCTHO), 3aJIaHUS Ay AUTOPHbIE U
JoMalrHue (MMCbMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

3 Cucrembl JMHEHWHBIX ypaBHEHHH: TeopeTwmueckue BOIMPOCHl (MMCHbMEHHO W YCTHO), 3aJaHUs
ayJUTOPHBIE U JIOMAIIHNUE (IMCbMEHHO U YCTHO),

KOHTpOJIbHAS paboTa.

4 Bexkrtopnas anrebpa: Teoperuueckure BOMPOCH! (MMCHbMEHHO W YCTHO), 3a/laHHsl ayJIUTOPHBIC U
JoMarlirHue (MMMCbMEHHO U YCTHO).

5 AHanuTuueckas reoMeTpus Ha IUIOCKOCTH: 3aJaHusl ayJUTOpPHbIE M JIOMAalllHUE : (MMCbMEHHO U
YCTHO),

KOHTpOJIbHAS padoTa.

6 AHanuTuyeckas reoOMeTpusi B NPOCTpaHCTBE: TeopeTudeckre BOMPOCHl (MHMCHbMEHHO M YCTHO),
3aJlaHus ayJUTOPHBIE U IOMAllIHKE (MIMCbMEHHO U YCTHO) ,

KOHTpOJIbHAS paboTa.

7 JluneiHble npocTpaHcTBa: TeopeTnueckre BONPOCH! (MMCbMEHHO U YCTHO), 3aJJaHUS ayAUTOPHbIE U
JoMarrHue (MMCbMEHHO U YCTHO),

8  Jluneiinble mnpeoOpa3oBaHus:  Teopernueckue BONPOCHl (IUCBMEHHO W YCTHO), 3a/laHus
ayJAMTOPHBIE U IOMalIHKUE (MTMCbMEHHO U YCTHO).

7.6. Kputepuu onieHuBaHHs ¢()OPMUPOBAHHOCTH KOMIIETEHIIMIA IIPU 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 CaMOCTOATEJIbHOCTH,
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; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
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 coJIepKaTeNIbHBbIE,
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

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Honyckarores [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 OOyuarommiics 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 PEILIECHUs 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 C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHus (3HaHUs, YMEHUsI, BIIaJIeHHEe HaBbIKaMU ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY»/«3aUTEHOY» BBICTABIISETCS, €CITU CpeHee apu(hMEeTHIECKOe HAXOJUTCS B
HUHTEpBaie 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 o0ecreyeHue TUCHUIIMHBI (MO1YJIAA)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 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

http://www.iprbooksh

1 |Mopososa JI. E., [Tomsixoa O. P., JIuneitnas anredpa. Yacts 2, 2014 0p.ru/30007.html
Ps6ymxko A. I1., bapxaTto B. B., Jlepxasen B. B., IOpyts U. E., Pa6ymko A. I1.,

9 WNuauBuayanbHble 3aqaHus 1o Beiciield marematuke. Yacte 2. Kommiuekchsie| http://www.iprbooksh
yriciaa. Heonpenenennsle u onpenenentbie nHTErpaasl. OyHKIUMK HECKONBKHX |  0pP.ru/20274.html
nepeMeHHbIX. OObIKHOBEHHBIE MU DhepeHnanpHbe ypaBHeHus, , 2011
MopozoBa JI. E, CmupnoBa B. b., Ytun H. B., Ilpsmas u miockocts B http://www.iprbooksh

3 |mpocrpanctBe, Cankr-IlerepOypr: Cankr-IleTepOyprekuii rocynapCTBEHHBIN OF') fu /78588 html
APXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcuTteT, DbC ACB, 2017 ' '
Kapamsn A. A., [IpokodseBa C. U., AHanuTHueckas reoMeTpus Ha IJIOCKOCTH, http://www.iprbooksh

4 |Cankrt-IletepOypr: Cankr-IlerepOyprekuit TOCYJIapCTBEHHBIN OF') fu /193'30 html
ApXUTEKTYPHO-CTPOUTENLHBIN vHIBepcuteT, DbC ACB, 2012 ) )

5 |Mopo3zosa JI. E., [Tonskosa O. P., JIuneitnas anre6pa, CII6., 2014 http./é?itbb/.gggggfu.ru/

5 EmenssnoBa T. B., KonbuaroB A. M., Jluneitnas anreopa. Pemenne tumossix | http://www.iprbooksh
3anad, Caparos: Aii [Tu Op Menua, 2018 op.ru/74559.html

JlonoIHUTeIbHAS JTUTEPaTYpa
MarasuaaukoB JI. M., MarasunaukoBa A. JI., Jluneiinas anreOpa w http://www.iprbooksh

1 Jananutnueckas reomerpusi, Tomck: ToMCKHI rOCYHapCTBEHHBIH YHHBEPCHUTET OF.) y /138.61 html
CHUCTEM VIIPABJIEHUS U PATHUOIIEKTPOHUKHN, Di1b KouTeHt, 2012 ' '

Karan M. JI., Ky3una T. C., BektopHas anreGpa, aHalnuTH4ecKass TeOMETpUs U http:/Avww.iprbooksh

2 |anmeMeHTH JHHEHHOW anreOpsl, MockBa: MOCKOBCKHI TOCYIapCTBEHHbIH OF') fu /237'20 html
crpoutenbHblii yausepcurer, 95C ACB, 2014 ' '

3 [Toropenor A. B., Ananutndeckas reomerpusi, MockBa, MxxeBck: Perynspras u| http://www.iprbooksh
XaoTHUecKas nuHamuKa, 2013 0p.ru/16488.html

4 I'ycak A. A., AnamuTHueckas TeoMeTpust M JuHeWHas anreOpa. [Ipumepsr u| http://www.iprbooksh
3agaun, Munck: TerpaCucremc, 2011 op.ru/28035.html
Mopo3zosa JI. E., CmupnoBa B. b., Bekropnas anre6pa, Canxt-IlerepOypr: http:/Avww.iprbooksh

5 |Cankr-TleTepOyprckuii  roCyIapCTBEHHBIH — apXHTEKTYPHO-CTPOUTETBHBIH OF') fu /26é70 html
yvausepcurer, O6C ACB, 2014 ' '
HemunoBa H. E., Metonuueckue ykazanusi mo teme «BektopHas anreGpay, http:/Awvww.iprbooksh

1 |Hwxuuit Hosropoa: Hmkeropoiackuii rocylapCTBEHHBIH —apXHTEKTYypPHO- ' '

crponTenbHBIN YHUBepcuTeT, ObC ACB, 2012

op.ru/16022.html

Obyuaromuecs u3 yncia nHBaIUA0B u jmi ¢ OB3 obecnieunBaroTcs meyaTHIMU U (W) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBSI.

8.2. IlepeueHs pecypcoB HMH(M)OPMAMMOHHO-TEICKOMMYHHUKAITMOHHONW ceTn «HTepHeT», HEOOXOIUMBIX IS
OCBOEHUS TUCIUILITUHBI (MOTYIs)

HaumenoBanue pecypca cetu «/IHTepHET»

DneKTpOHHBIN agpec pecypca

Jluneiinas anre6pa. CmupHosa B.b., 3y6osa O.B.

hp?id=1854

https://moodle.spbgasu.ru/course/view.p




https://moodle.spbgasu.ru/course/view.p

Mopo3osa JI.LE. CmupnoBa B.b. Bekropnas anredpa hpid=291

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

B 0
cKTopHas alreopa 20BexTopHan%20anredpa%o

20CMmupHOBO#.pdf

Jluneiinas anrebpa u aHamuTHYeckas reomerpus, [maBa 7.//|https://moodle.spbgasu.ru/course/view.p
Cwmupnosa B.B., Mopo3sosa JL.E. hp?id=1854
8.3. Ilepeuennb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX CIPABOYHBIX CUCTEM

HaumenoBanwue DJICKTPOHHBIN ajipec pecypca
Cucrema nucrannuonnoro ooyuenust CIIoIIACY Moodle https://moodle.spbgasu.ru/
DnektpoHHas 6ubimoreka Upouc 64 PJEF/J://ntb.spbgasu.rullrb|864r_p
DIeKTPOHHO-0MOIMOTeUHAas crcTeMa u3aaTenbcTsa ""Jlans" https://e.lanbook.com/
DeKTpOHHO0-0MOnMoTeYHas cucreMa usnareiascrsa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0KMOIMOTEeUHast cucTeMa n3garenasersa "' IPRsmart” http://www.iprbookshop.ru/

Hayunas AJIEKTPOHHAS

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU submorexa L IBRARY RU

OenepanbHblil  00pa3oBaTeNbHBIM TOpTan "EaumHOE OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTEILHBIM PECYPCAM

Poccuiickast rocygapcTBeHHas OHOIHOTEKA www.rsl.ru
B UUCKUIL WHCTUT HAYYHOM ¥ TEXHUYECKOU UH Malliu Lo
cepocenie CTHTYT ~ HaydHO ¢ CeKo (opman www2.viniti.ru
(BUHUTHN)
Enunbiii  97eKTpOHHBIH  pecypc  Y4eOHO-METOAMYECKOW  JTUTEpaTyphl
www.spbgasu.ru
CIIoI'ACY pobg

bubnuoreka no EctectBennsiM HaykaMm Poccuiickoit Akagemun Hayk (PAH)|www.ras.ru

ApXHB TIPENPUHTOB MO (PHU3UKE, MAaTEMATHKE, KOMIBIOTEPHBIM HayKaM,
CTaTHUCTHKE, OMOJIOTHH, (hHHAHCAM.

WWW.arxiv.org

8.4. Ilepeuenb WHGOPMALMOHHBIX TEXHOJIOIMM, MCIOJNB3YEMbIX MPU OCYLIECTBICHUH OOpPa30BaTEIbLHOTO
mporecca IO JUCHUIUIMHE, BKJIOYas IepeuyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTpaHsIEeMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnoco0 pacnpocTpaHeHus
HaunmenoBanue (JIMIIEH3UOHHOE WJIH  CBOOOJIHO
PACIPOCTPAHIEMOE)

HoroBop Ne 132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

Horosop Ne6/n ot 21.06.2017 ¢ AO
Maple Bepcus 2017 "Co¢prJlaitn  Tpeia".  Jluuensus
beccpoyHas

CyOnMIIeH3MOHHOE COTJIallleHHe Ha
ucrnonb3oBanue npoaykros "PTC" ¢

Math Cad Bepcust 15 000"Co¢dr Jlomxuctuk" m0rOBOp
Ne20716/SPB9 2010 r. JInmeusus
beccpoyHas
Horosop NoJ[31908369487 oT

Matlab Bepcust R2019a 01.11.2019 ¢ OOO "Codrnaiin

ITpoexter". JInnensus no 31.12.2025

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNE TUCITUTIITHHBI
Caenenusi 00 OCHAIICHHOCTH Y4eOHBIX ayTUTOPUI U TIOMEIICHHI I CAMOCTOSITENIbHON pabOThI



HanmenoBanue y4eOHBIX ayAUTOPHUI U TOMEIICHUH
JUI CAMOCTOSITENIbHON pabOThI

OcHaImeHHOCTh 000PYJIOBAaHUEM U TEXHUYECKUMU
cpencTBamMu OOydeHHs

07. ITomenieHus I CaMOCTOSITEIIBHOM paOOTHI

[Tomenienue st CaMOCTOSITEILHON paObOTHI (YUUTATBHBII
3an oubnuoteku, ayn. 217): T1IK-23 mr., B T.4. 1 mr.- [IK
s gmn ¢ OB3  (cucremHbld  GJ0K, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«aTepHeT» U obecrnedeHneM J0CTyNa B 3JIEKTPOHHYIO
nHpopmanmoHHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10

07. VYd4eOHBIE ayAUTOPUHU MIPOBEACHUS
IIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTHUPOBaHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M HMHIUBHIYaJIbHbIX KOHCYJIbTALUH,
TEKYIEr0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTecTalluu

JUIA

Kommuiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaTBHBIN KOMIIBIOTED, MYJIbTUMEIUITHBII
IIPOEKTOpP, SKpaH, ayJUOCHCTEMA), JI0CKA, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHHE K KOMITBIOTEPHON CETH
CIIGI'ACY, Bbixox B HTEpHET

07. VYuebHble ayaUTOpUU
JICKIIMOHHBIX 3aHSATHI

JUIA IIPOBCACHUA

YuebHast ayauTopus s NPOBEACHUS  3aHATUN
JEKIIMOHHOTO  THIA, KOMIUICKT MYJIbTUMEIUWHOTO
000pyI0BaHUs (mepcoHambHbII KOMITBIOTED,
MYJIbTUMEIMHHBIA TPOEKTOP, JKpaH, ayAHOCHCTEMA),
JI0CKa, 9KpaH, KOMILIEKT yueOHOU Mebenu,
noakaoueHue k kommbroTepHor cetu CIIOIACY,
BEIX0J1 B UHTEDHET

Jns naBanunos u o ¢ OB3 obecnieunBaroTes crieuaibHbIe YCIOBUS JUIS MTOTyYeHHUs 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAaHUSAMH HOPMATHBHO-IIPABOBBIX IOKYMEHTOB.
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