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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[enstMu OCBOEHMSI TUCIUIUIUHBI SIBJISIFOTCSI COBEPILIEHCTBOBAHUE YPOBHS (DyHIaMEeHTaIbHON
MOJTOTOBKHU IO JTMHEHHOMN aredpe 1 aHaTUTHYECKON TreOMEeTpUH, HEOOXOAUMOTO JIsl U3yUEHUs psijia
JIPYTUX MaTeMaTUYECKUX U MEXaHUUYECKUX JUCIUIUIMH; IPHOOpETEeHNE TBEPIbIX HABBIKOB PEIlICHUs 3a/1a4 B
o0yactu anredpbl U reOMETPUH, HEOOXOIUMBIX AJISl HOyYeHUs MPOodEeCCHOHATbHBIX KOMITIETEHIUH.

3ajiauaMu OCBOCHUS JUCHHUILIUHBI SIBJISIOTCS PUMEHEHHE OCHOBHBIX IMOHATUM U METOOB
JTUHEWHON aJireOphl M aHATUTUYECKOW TEOMETPUH TSI UCCIICIOBAHMS M PEIICHUS 33/1a4 MaTEMATHKH, a
TaKKe 3a7]a4 MEXaHUKU U NH(DOPMATUKH.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLHUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OIIOI]

OIIK-1 Cnocoben
PUMEHSITh
€CTECTBCHHOHAYYHBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUYECKOIO U
9KCIIEPUMEHTAJILHOTO
HCCIIEIOBAHUS B
po(heCcCHOHATILHOM
JIEATEIHLHOCTH;

OIIK-1.2 OcymiecTBiuser
BBIOOp MeTO/Ia
MaTEMaTHYECKOr0 aHaJIn3a 1
MOJICIIUPOBAHUS JISI PEIICHUS
c(hopMyIUpOBaHHON 3a7a4n
npodeCcCHOHATbHON
EeITEIbHOCTH

3HaeT

0a30BbIC TMOHATHS M OCHOBHBIE TEXHHUYECKUE
IPUEMbI MATPUYHOM anredphl, aHATUTHIECKON
TreOMETPUH, TEOPUU JMHEWHBIX MPOCTPAHCTB,
JMHEHHBIX TPe0Opa30BaHUM, TEOPUU
KBaJIpaTUYHBIX GOpM;

ymeer

UCIIONB30BaTh  AITOPUTMHUYECKHE  MPUEMBI
pellleHus CTaHJapTHHIX 3a/1a4 U BBIpabOTaTh
CIIOCOOHOCTh ~ T€OMETPUYECKOTO0  BHUJICHUSA

Q)OpMaHLHOl"O alrapara IMCHUIIIIMHBI U
(I)OpMaJ'II/ISOBaTB B TCpMHUHAX JUCHUIIJIMHBI
3aladd I'COMCTPHUUYCCKOIrO M AaHAJIUTHYCCKOI'O

XapakTepa;
BJIaJeer

- CTaHJApTHBIMM METOJAaMU U MOJEISAMHU
JUHEHHONW  anreOppl U aHATUTUYECKOU

TEOMETPUHU U UX
IIPUMEHEHUEM K PELLEHUIO TPUKIIAAHBIX 3aa4;

- HaBbIKAaMM MaTeMaTH4ecKOH (opMalu3aiuu
IIPUKJIAJHBIX 3a7a4;

- AQHAIM30M W HWHTEpHpETalved peleHnun
COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJIEIIEH.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl
Jannast tuciuruiiHa (Moaysb) BkiItodyeHa B biok «lucuumnunel, mogynu» 51.0.13.02 ocHoBHOI
npodeccuoHabHON 00pa3zoBarenbHOl porpammsel 09.03.02 MudopmaimoHHbIe CHCTEMBI M TEXHOJIOTHU U
OTHOCHTCSI K 00s13aTEIPHOM YaCTH y4eOHOTO TUTaHA.
3HaHue MPOrpaMMbl CpeAHEN IIKOJIBI 10 BCEM MaTeMaTHUYECKUM JTUCIUIITHHAM.
Brnanenue TeopeTnyeckuM MaTepUuaIoM JUCHUIUIMH aIreOpbl U TeOMETPHUH.
YMeHue pemarts 3aa41 10 3TUM JUCIUTUIMHAM.

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHU

1 | duddepennmansabie ypaBHEHUS

OIIK-1.2

2 | Texnuueckas MexaHuka

OIIK-1.3, OIIK-1.4, OIIK-1.5




KoMIutekcHbIN aHann3

OIIK-1.2

Teopust BEpOATHOCTEN U MaTEMATHYECKasi CTATUCTUKA

OIIK-1.2

YucneHHble METOIbI

OIIK-1.2, OIIK-6.1

JIuHetHoe ¥ HEeTMHEeMHOE MPOrpaMMUPOBAHUE

OIIK-2.3, OIIK-1.4

KOMHLIOTCpHOC U MAaTEMaTU4CCKOC MOJACIIMPOBAHUC

OIIK-8.1, OIIK-2.2, OIIK-3.2

Ol N|OO|]OT | B~ W

KoneuHo31eMeHTHEIC IpOrpaMMHBIC KOMILICKCBI

OIIK-2.1, OIIK-2.4, OIIK-2.5

4. O0beMm AUCHHUIIIIMHBI (MO}Iy.TIﬂ) B 3Qa9€THbBIX ¢/IMHUIAX C YKAa3aHUEM KOJIHYECTBA AaKAACMHUYECCKHUX
YaCo0B, BbI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl C nmpenoaaBaTejieM (l'lO BHJ1aM y‘leﬁHLIX

3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueGHo# paboTh Beero MIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY
KonTakTHas padora 128 64 64
Jleximonnsie 3ansatus (JIek) 48 0 32 16
IMpakTrueckue 3ansatus (I1p) 80 0 32 48
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 2,1 1,05 1,05
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOEKTY), 0.8 0.4 04
KOHTpOJIbHBIM padotam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Clava 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOTHI 0,8 0,4 0,4
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KOHCYIBbTaIHA TTepea SK3aMEHOM H cliadya 0.5 0.25 0.25
Yachl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesbHast pagora (CP) 1224 70,2 52,2
O0611as TPY10eMKOCTH JUCIUNIITUHBI (MOTYJIs1)
Yachbl: 288 144 144
3a4YeTHbIEe eAMHHUIIbI: 8 4 4

5. Copep:xkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKHX YaCOB M BUA0B Y4eOHBbIX 3aHATHIH

5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYJIS)

KonTakTHas padota (110 yueOHBIM
3aHATHAM), Jac. Kon
UHIMKATOP
= a
g | Jexkuuu 113 JIP Bcero,
Ne Pa3nessl JUCHUILUIAHEL g CP ac JIOCTH)KCHH
) qgac.
Q U3 HUX N3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHI]
MPaKTH- MPaKTH- MPaKTH-
BCEro B BCETO . BCETO . 4051
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. KommiekcHbie yucna
U MHOTOYJICHBI
€MCTBUS HaJ KOMIUICKCHBIMHU
1.1, |* A 1 8 10| 18 |omK-12
qrciaaMu. MHOToO4JIeHE
2. |2 paznen. Marpuus! u
OIPEICITUTENH.
2.1. | JleficTBUS Ha/T MaTpHUIIAMA 1 2 2 8 12 OIIK-1.2




OrnpenenuTeny U UX CBOMCTRBA.

2.2. 4 8 16 OIlK-1.2
Teopema pazyioKeHust
23 OoOpatnas marpuna. Panr 4 8 16 OITK-1.2
MaTpPHIIBL.
3. |3 pasznmen. CucreMbl TMHENHBIX
ypaBHEHUI
31 Cucremsl JMHEHHBIX 4 5 16 OITK-1.2
ypaBHEHHI
3.2. |Meron I'aycca 4 10,2| 16,2 | OIIK-1.2
33, OI[HOPOI[HLIG CHCTEMBI 2 4 OIK-1.2
JTUHEHHBIX YPAaBHCHHIA
CobcTBeHHbIE Uncia u
3.4. | coOcTBEHHBIE CTOIOLIBI 4 6 12 OIIK-1.2
MaTpPHUIIBI.
4. |4 paznen. BekTopHas anredpa
CucremMbl KOOpIUHAT Ha
4.1. | npssMOH, Ha TJIOCKOCTH, B 2 OIIK-1.2
MIPOCTPAHCTBE.
42 JIunelHble onepaluy Haj 5 OITK-1.2
BEKTOPAMH.
[Ipoekuuu BeKTOpa HA OCh.
4.3. [OcHoBHas TeopeMa BEKTOPHOH 6 8 OIlK-1.2
anreOpshl.
CxanspHoe, BEKTOPHOE,
4.4, | cMemraHHOE TIPOU3BEACHUS 6 12 OIlK-1.2
BEKTOPOB.
5. |5 pa3znen. Has KOHTaKTHAs
pabota
5.1. |nas xoHTaKkTHas paboTa 0,8 OIIK-1.2
6. |6 pazmen. Korrpoins
6.1. | 3auérCOr 9 OIIK-1.2
7. |7 paznmen. AHanmuTH4ecKas
reOMEeTpHUsI Ha TIIOCKOCTH
7.1. | IIpsimas TMHUSA Ha IOCKOCTH 6 6 12 OIIK-1.2
79, Kanonuueckue ypaBHeHUS 4 42 82 | omK-1.2
KPUBBIX BTOPOTO MOPSAKA
HccnenoBanue ypaBHEHUS
7.3. | BTOpoii crenienu. [TocTpoeHwme 8 10 18 OIlK-1.2
€ro reOMeTpU4YeCcKiX 00pa3oB.
8. |8 paznmen. Ananutuueckas
TeOMETpPHUS B IPOCTPAHCTBE
81 [Ipsimast 1 MIIOCKOCTH B 5 6 14 OITK-1.2
MIPOCTPAHCTBE
HccnenoBanue ypaBHEHHS
BTOPOU CTENIEHH OTHOCUTEIIBHO
8.2. | Tpex mepeMeHHBIX. 12 10 22 OIlK-1.2
Knaccudukanms moBepxHocTei
BTOPOTO TIOPSIIKA.
9. |9 paznen. JIuneiinbie

MIPOCTPAHCTBA




AKCUOMBI TUHEHHOTO
9.1. 2 2 4 OIlK-1.2
MPOCTPAHCTBA
bazuc u koopauHaThI.
9.2, A 4 6 4 | 14 |OIK-1.2
Pa3zmepHOCTH TPOCTPAHCTBA.
9.3. | EBKJIMIOBBI TPOCTPAHCTBA. 2 2 4 8 OIlK-1.2
10. |10 paznen. Jluneitnbie
npeoOpa3oBaHUs
Onpenenenue JMHEHHOTO
10.1. | mpeobpaszoBanus U €TO 2 2 OIIK-1.2
MaTpuyHas hopma
BripoxaenHnoe u
10.2. | HeBBIPOXKICHHOE JIMHEHHOE 2 2 OIIK-1.2
peoOpa3oBaHue
Co6cTBeHHBIE BEKTOPHI U
10.3. [ coGcTBEeHHBIEC 3HAYECHUS 2 4 6 OIlK-1.2
JMHEHHOro NpeoOpazoBaHusl.
10.4 Kanparuunbie GopMsi. 2 4 6 OIIK-1.2
11. |11 pa3znen. Nnas koHTakTHas
paborta
11.1. | Mnas koHTaKTHas paboTa 0,8 OIlK-1.2
12. |12 pasznen. KonTpois
12.1 | 5xzamen 27 | OIIK-1.2
5.1. Jlexuun
Ne | HaumeHnoBaHue pazjena .
. HaumenoBanue u KkpaTkoe coaep:KaHue JIEKIUI
pasnx Y TEMBI JICKITUI
Marpunbl. Buasr Mmatpun. JlelicTBus HaJ MaTpHULIAMM.
Marpuna u ee pasmepsl. Bunbsl maTpun. TpaHCrioHUpOBaHUE MATPHIIBL.
5 JeitcTBust Haf CummeTrpudHas
MaTpUIIAMH MmaTpuna. CiaokeHue MaTpHI] U CBOMCTBA ONEpaIiK CIOKEHUS.
YMHOXk€EHNE MaTPUIbl HA YUCIIO.
YMHoxeHne maTpull. CBOMCTBA Olepaliii YMHOXEHUSI.
Omnpenenurenu u ux cBoiictBa. Teopema pa3inoxeHHs.
OHpeI[eJ'II/ITeJ'II/I U UX OHpGI[GJ'II/ITCJ'II/I BTOPOT'O U TPETHET'O MOPAAKOB. HepeCTaHOBKI/I nus3
3 cBoiicTBa. Teopema | HaTypaJbHbIX YUCEIL.
pa3noXKeHUA OHpGI[GJ'IeHI/IC OIMPECACIIUTEIA IPOU3BOJIBHOT'O ITOPAAKA. CBolicTBa
onpeaenuteneil. Teopema paznoxeHus.
OO0patHas maTpuiia. Panr MmaTpuiibl.
4 OG6parHas MaTpuia. | BeraucieHne oOpaTHON MATPUIILI YePE3 COH3HY0. MUHOPBI MAaTPUIL.
PaHr MaTpuIbL. OrnpezenieHne paHra MaTpHUllbl, €0 BEIYUCIEHUE C TOMOILBIO
AIIEMEHTAPHBIX MPE0OPa30BAHU.
®opmynsl Kpamepa. Teopemsr Kponekepa-Karnennu.
PaBHOCHIIBHOCTB cHCTEM JTMHEHHBIX ypaBHeHUH. [IpeoOpa3oBanus, He
HapylarIlre paBHOCWIBHOCTh. ONpeIelIeHHbIE, HEONPEIEICHHbIE
HECOBMECTHbIE cucTeMbl. Pacipennas marpuna cucreMbl. Heobxonnmele
5 CucrteMsl JTUHEHBIX H JO0CTAaTOYHBIC YCIIOBUSA CYyIIECCTBOBAHUA peHIeHHI)'I CHCTEMBI JIMHEWHBIX
ypaBHEHH i ypaBHenu# (I reopema Kponekepa-Kamnenaun). CBoO6oHbIE 11 Oa3UCHBIC
nepemenHsble. || Teopema Kponekepa-Kanennu. Cuctema ypaBHEHHU ¢
kBaApaTtHoM MaTpueil. Teopema Kpamepa o BEIYMCIEHUH pelIeHU
CHCTEMBI ypaBHEHU ¢ HE0CO0O0 KBapaTHOM MaTpuIei.




Meron I'aycca

Meron lNaycca
ANTOpUTM IOCIIE0BATEIBHOTO UCKIIIOUEHUS IIEpEMEHHBIX - MeTo1 ["aycca.
Hcnonb3oBanue Merona ['aycca i HaxoxJeHUs 00paTHOW MaTpHIIBI.

OIIHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUN

OIIHOPOAHBIE CUCTEMBI

HeobOxonumoe u

JIOCTATOYHOE YCJIOBHUE CYIIECTBOBAHUS PELICHUN OJHOPOIHON CUCTEMBI.
DyHIaMEHTAJIbHASL CUCTEMA PEIIEHUN OAHOPOJIHON CUCTEMBI.

CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE CTOIOLIBI
MaTpHULIBL.

CobcTBeHHbIE Uncia U COOCTBEHHBIE BEKTOPHI KBaIpaTaHbIX MaTpPHUII
Omnpenenenne cOOCTBEHHOTO YMCIIa MATPUIIBI M COOTBETCTBYIOIIETO EMY
coOCTBEHHOT0 cTOIOA. XapaKTepUCTUYECKOE YpaBHEHHE U
XapaKTepUCTUUECKUI MOJIMHOM MaTpHIbl. JInHeliHas He3aBUCU-MOCTh
COOCTBEHHBIX CTOJIOILI0B, COOTBETCTBYIOUINX Pa3IMUYHBIM COOCTBEHHBIM
YHCJIaM.

CucTtemMbl KOOpAMHAT HA
MPsIMOH, Ha TIOCKOCTH,
B IIPOCTPAHCTBE.

CucreMbl KOOpIMHAT HA MPSIMOM, Ha MJIOCKOCTH, B IPOCTPAHCTBE.
JlexkapToBbI cUCTEMbI KOOPIWHAT Ha MPSIMOMA, Ha MIIOCKOCTH, B
npocTtpaHcTBe. HanpaBineHHBINH OTPE30K B IPOCTPAHCTBE U €T0 MPOEKITHS
HAa OCh.

PaccTosiHue Mexny IByMsi TOUKaMU B TPOCTPAHCTBE.

Jenenue orpe3ka B 3ajanHOM oTHoieHuu. [lonspHas, chepudeckas u
UIMHpUYECKas CUCTEMbl KOOPAUHAT.

10

JIuueitHpie onepanuu
HaJl BEKTOPaMHU.

JluneiiHble onepanuy Hajl BEKTOPaMHU.

[TonsiTrie reoMeTpruecKOro BekTopa. PaBeHcTBO BekTOpoB. CBOOOAHBIE
BekTopa. Jlnuna Bekropa. Opt Bektopa. Hynb-Bektop. Komnuneapueie
BekTopa. CnokeHue BekTopoB. [IpaBumno napamnenorpamma. [Ipasuio
TpeyroiabHuKa. CBOMCTBA onepanuii ClIoxKeHus. Y MHOKEHNE BEKTOpa Ha
yrcno. CBOWCTBO Olepali YMHOXKEHHS BEKTOpa Ha YUCIO. Bripaxkenue
BEKTOPA Yepe3 ero OpT U ero JUINHY. Y CIOBHE KOJUTMHEAPHOCTH BEKTOPOB.

11

[Ipoexnnu BeKTOpa HA
ocb. OcHOBHasl TeopeMa
BEKTOPHOM anreopsl.

[Tpoexunu BekTopa Ha och. CocTaBisionias BeKTopa 1no ocu. OCHOBHas
TeopemMa BEKTOPHOU anreOphl.

Cocrapnstomue BekTopa 1o ocu. Ilpoekiyu Bekropa Ha ock. Teopemsl 0
MPOEKIMAX:

BBIpaXXEHHE MMPOEKIIMHN BEKTOPA YEpe3 €ro JJIMHY U KOCHHYC YIJla MeXay
BEKTOPOM U OCBIO;

BBIPAXKCHUC MMPOCKIHNU BEKTOPA HA OChb UCPE3 KOOPANHATEI ITPOCKIIHNU €TO
KOHIIA M €r0 Havajla Ha JJaHHYIO OCh; IPOEKLUs CyMMbI BEKTOPOB;
IIPOEKIINS TPOU3BEICHNS BEKTOPA HA YHCIIO; BHIPAKEHUE COCTABIISIOIIEH
BEKTOpa 10 OCH Yepe3 €ro MPOEKIHIO Ha OCh U OPT JaHHOH OCH.
Beipaxenue BekTopa

4Yepe3 €ro NpoCKurn Ha TP B3aMMHO MEPIICHANUKYIIAPHBIC OCH - OCHOBHAA
TeopeMa BEKTOpHOH anreOpsl. JlekapToBbl KOOPAMHATHI BEKTOPA.
Hampasnsirompe KOCHHYChI BEKTOpa. BripaxkeHne JUIMHBI BEKTOpa Yepe3
€ro MPOEKINN Ha TPU B3aUMHO MEPIEHIUKYISIpHbIE OCH. CBOWCTBO
HaIpaBJIAOIINUX KOCHHYCOB.

12

CkansipHo€, BEKTOPHOE,
CMEIIaHHOE
MIPOU3BEICHUS
BEKTOPOB.

CxkansipHO€, BEKTOPHOE, CMEIIIAHHOE TTPOU3BEICHUS BEKTOPOB.
ba3uc B reoMmeTprueckoM MpOCTPAHCTBE.

Ornpezenienne CKasIPHOTO MMPOU3BEICHNSI BEKTOPOB M €70 CBOMCTRBA.
BI)Ipa)KeHI/Ie CKaJ'IﬂpHOFO HpOI/ISBe)IeHI/ISI qepes HpOGKHI/IH BeKTOpOB-
COMHOJKHTEJIEH Ha TP B3aWMHO MEPIECHANKYIISIPHBIE OCH. Y CIIOBUE
NEePNEHANKYJISIPHOCTH BEKTOPOB. JIeBas U nmpaBasi TPOMKH BEKTOPOB.
Onpenenenne




BEKTOPHOTO MPOU3BEJICHUSI BEKTOPOB U €r0 CBOMCTBA. BrIpaxkeHue
BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB YEPE3 MPOEKIIUU BEKTOPOB-
coMHOXxuTenel. KomrimanapHocTh BeKTOpoB. CMEIIaHHOE MPOU3BEICHUE
TpEX BEKTOPOB U €T0 CBOMCTBA. BhIpakeHue CMENIaHHOTO TPOU3BEICHUS
BEKTOPOB

yepes MPOSKIUM BEKTOPOB-COMHOKUTENEH. Y CIIOBUE KOMIIJIAHAPHOCTH
BEKTOPOB. JIMHEITHAS 3aBUCUMOCTh Y JIMHEHHAs! HE3aBUCUMOCTh BEKTOPOB.
YcnoBue JIMHEMHON HE3aBUCUMOCTH JIBYX BEKTOPOB, TPEX BEKTOPOB. bazuc
B IIPOCTPAHCTBE TEOMETPUUYECKUX BEKTOPOB.

20

AKCHOMEI JIMHEHHOT'O
MIPOCTPAHCTBA

AKCHOMBI TUHEITHOTO MTPOCTPAHCTBA.

[ToHsiTHE BEKTOPHOTO (JIMHEWHOTO) MPOCTPAHCTBA. AKCHOMBI TUHEHHOTO
IIPOCTPAHCTBA U CIIEACTBUS U3 HUX. [[pruMephl BEKTOPHBIX MPOCTPAHCTB:
MIPOCTPAHCTBO N-MEPHBIX CTPOK (CTOJIOIOB) 351eMeHToB 1oseit R u C.

[TpocTpaHCcTBO reOMETPUYECKUX BEKTOPOB, IPOCTPAHCTBO MHOTOUYJICHOB
CTETEeHH, HE MPEBOCXOAIIEH I, MPOCTPAHCTBO HEMPEPHIBHBIX (PYHKIIUH.

21

ba3zuc u koopIMHaTHI.
PasmepHoOCTB
MIPOCTPAHCTBA.

basuc u koopauHaThl. Pa3MepHOCTh NPOCTPaHCTRA.

JluHeliHas 3aBUCUMOCTb M JIMHEHHAs! HE3aBUCUMOCTh 3JIEMEHTOB
BEKTOPHOI0 IIpocTpaHcTBa. Omnpenenenue 6asuca IMHEHHOTO
npoctpaHcTBa. KoopuHaTel BEKTOpa OTHOCUTENBHO 33aHHOTO

6asuca B JIMHEIHOM NPOCTpaHCTBE. ENMHCTBEHHOCTh Pa3ioKeHHs BEKTOpa
no 6asucy. OnpezeneHre pa3sMepHOCTH JIMHEHHOTO IPOCTPAHCTBA.
Beruucnenue pasmepHocTeil pa3nuyHbIX IpocTpaHcTs. M3omopdusm
BEKTOPHBIX MTPOCTPaHCTB. 30MOp(dHOCTS BemiecTBEHHBIX N-MEPHBIX
JUHENHHBIX pocTpaHCTB. [IpeoOpa3oBanue 6azuca KOHEYHOMEPHOTO
BEKTOPHOT'O IpOoCcTpaHcTBa. MaTpuia

repexoja ot ogHoro 0asuca k apyromy. [IpeoGpazoBanre KOOpAUHAT MPH
npeobpazoBaHuu H6asuca

KOHEYHOMEPHOTO BEKTOPHOTO MPOCTpaHCTBA. [[OHATHE MOIIPOCTpaHCTBA.
JluneitHast 060104Ka 351eMEHTOB NpocTpaHcTBa. CyMMBI U ITepeceyeHus
MOJIPOCTPAHCTB. Pa3noxkeHne TMHEHHOTO MPOCTPAHCTBA B MPSIMYIO
CyMMY TIOJITPOCTPAHCTB.

22

EBxnnaoBbl
MPOCTPAHCTBA.

EBKIIHI0BBI IPOCTpaHCTBA.

BemiectBeHHbIE €BKINA0BBI TPOCTpaHCTBA. CKaIsIPHOE IPOU3BEICHUE
AJIEMEHTOB BEILIECTBEHHOI'0 BEKTOPHOTO NpocTpaHcTBa. HepaBeHCTBO
Kommu-bynsikoBckoro. Matpuiia ['pamma 171 Be1IeCTBEHHOTO €BKIM0BA
npoctpaHcTBa. Hopma 35eMeHTa BEeKTOPHOTO MPOCTPAHCTBA.
HopmupoBaHHOe BeleCTBEHHOE MTPOCTPAaHCTBO. OPTOHOPMUPOBAHHBIN
0a3uc KOHEUHOMEPHOTO €BKJIM/I0OBA MPOCTPAHCTBA U €T0 CBOICTBA.
Anroput™m optoroHanuzanui. OpToroHaabHOE I0MOJIHEHHE
MOJMPOCTPAHCTBA €BKIIU0BA MPOCcTpaHcTBa. V3oMop(hu3M 3BKINIOBBIX
IIPOCTPAHCTB.

23

Onpenenenne
JIMHENHOTO
npeoOpa3oBaHus U €ro
MaTpuyHas ¢popma

Omnpenenenue TMHEMHOTO Ipeodpa3oBaHus U €ro MaTpuuHas popma
HeticTBust Hax mpeoOpa3OBaHUSIMHU.

Onpenenenne nuHEWHOTO TTpeoOpa3zoBanms. Ero npencrasineHue B
MatpuaHoi popme. [IpeobdpazoBanre MaTpHUIlbl THHEHHOTO
npeoOpa3oBaHms MPU MEePeXo/ie K HOBBIM Oa3ucaM. JleiicTBUs Ha
npeoOpa3oOBaHMUSIMHU.

24

BripoxnenHoe u
HEBBIPOXKJIEHHOE
JINHENMHOE
npeoOpa3oBaHue

BripoxaeHHOe ¥ HEBBIPOXKICHHOE JTUHEHHOE peoOpazoBanue. ObpaTHOE
npeobpazoBaHue.

BripoxaeHHOe 1 HeBBIPOXKACHHOE TMHEHOe TpeodpazoBanue. ObpaTHOE
npeoOpazoBanue u ero marpuia. Heobxoaumoe u




JOCTaTOYHOE yCIOBHE OMEKTUBHOCTH IMHEHHOTO Ipeodpa3oBanus. Sapo
JTUHEWHOTro mpeoOpa3oBanus. Panr nmuHelHoro mpeoOpa3oBaHusl.

25

CoOCTBEHHBIE BEKTOPBI
1 COOCTBCHHBIC
3HAYCHUS JIMHEIHOTO
npeoOpa3oBaHusl.

CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS JTUHEHHOTO
npeoOpa3oBaHMs.

XapakTeprucTUYeCKNil MHOTOWIEH JIMHEHHOTO peoOpa3oBaHusl.
Co0cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JINHEHHOTO
npeoOpazoBanua. KaHoHudeckuii BUJ TMHEHHOTO MpeoOpa3oBaHMUsl.
XKopnanosa popma kBaapaTHOM MaTPUILIBI.

[IpuMeps! TUHEHHBIX TPeoOpa3OBaAHMM.

26

KBanparuunsie Gopmbl.

KBanpatuunbie popmbl.

KBanpatuunbie popmbl.

3akoH uHepIuu KBaapaTudHbix hopm. Kputepuii CuibBecTpa.
3HaKoOoIpeielIeHHbIE, 3HAKOTIepEeMEHHbIE, 3HAKOMOCTOSTHHBIE
kBaapaTuunble Gpopmbl. [IpuBenenue kBagpatnyHon GOpMBI K CyMMe
KBa/IpaToB, MeTo[ Jlarpanxa. 3aKkoH HHEPIUHU KBAAPAaTUIHBIX (OpM.
Kputepuii CunpBecTpa 3HaKOOMPEIETICHHOCTH KBAAPATHIHON (OPMBI.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

pJ::H U TEMBI [PAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHSATUN
JlelicTBusA Hal KOMILJIEKCHBIMU yuciaaMu. Pemenue ypaBuenuit 2-oit , 3-ei
u 4-0i1 cTeneHei
Anrebpandeckasi 1 TPUTOHOMETPUIECKast POPMbI KOMITJICKCHOTO YHUCIIA.
. YMHOKEHHUE U JISJICHHE KOMIUICKCHBIX YHCeN B ainredpandeckoit popme.
HelicTeus Hax Tpuronomerpudeckasi popMa KOMIUIEKCHOTO YHCIa. Y MHOXKCHHE U
1 KOMILICKCHBIMU JIeJICHNE KOMIUIEKCHBIX YHCeN B TPUTOHOMETpUUYECKOU (hopme.
HucaMi. MHOTOUICHDL | Bosperepie koMmTEKCHOTO YHCHA B TeNyI0 cremens. dopmyia Moaspa.
N3Bnedenne KopHA
13 KOMIUIEKCHOTO YHCIIa.
Kpartnsie kopau. OcHOBHasi TeopemMa anre0pbl KOMIUIEKCHBIX YHCEIT U
cneacteue u3 Hee. Teopema Buera. Pa3nokeHne MHOTOYJIEHOB Ha
MHO)kuTenn. opmynsl Kopaano.
) JleiicTBuUS Haj JelicTBus Ha1 MaTpUIIAMU.
MaTpHIIAMH CrnoxxeHue 1 YMHOKEHUE MaTpPHIIL.
Onpenenutenu u ux | BeIYucIeHue onpenenuresnei
3 cBoiictsa. Teopema Brruucnenue onpenenureneit 2-ro u 3-ro nopsiAKoB. Berancnenue
Pa3IoXKeHHs onpenenuTeneu 4-ro, 5-ro, 6-ro nopsaAkoB. ONpeaenuTeNn MOpsaKa N.
Brruncnenmne o6paTHON MaTpPHUIIBL.
4 OOpartHast MaTPULR. | By iy nepme PaHTOB MaTPHII.

Panr matpuns!.

Brruucnenne oOpaTHOM MaTPUIIBI Yepe3 COI03HYI0. BEIrcCiieHre paHToB ¢




MIOMOIIBIO AJIEMEHTAPHBIX Pe0OpPa30BaHHIA.

CucTeMbl JIMHEUHEIX
ypaBHEHUH

Pemienune cucrem ¢ KBaApaTHON MaTpuLied. AHAIU3 CUCTEM C
MIPOU3BOJIbHOI MaTpHUIICH.

Pemienue cuctemsl ¢ KBaipaTHOM MaTpUIEe. AHAJIN3 COBMECTHOCTH U
HEONPEICTCHHOCTH CUCTEMBI C TPOU3BOJILHON MATPUIICH.

Meron I'aycca

Penienue cucteM METOI0M UCKITIOUEHUS EPEMEHHBIX
Pemenue TMHENHBIX CUCTEM.

OaHOPOIHBIE CUCTEMBI
JIMHEWHBIX YpaBHEHUH

Pemenne OJHOPOJHBIX CUCTEM
Pemenne OOHOPOJHBIX CUCTCM

CoOCTBEHHBIE YHCHA U
COOCTBEHHBIE CTOJIOLIBI
MaTpPHIIBL.

CoOCTBEHHBIE YKCIa U COOCTBEHHEIE BEKTOPBI KBaApPaTHBIX MaTpUI]
Onpez[eneHI/Ie COOCTBEHHBIX YMCE U COOCTBEHHBIX BCKTOPOB MAaTpUIl
BTOPOI'O U TPETHETO IMOPAAKOB.

15

[Ipsmast nuHus Ha
IIJIOCKOCTH

[Ipsimast TMHUS HA TUIOCKOCTH

OO6miee ypaBHEeHUE MPSMOM. Y paBHEHUE IPSIMOM B OTpE3Kax.
Kanonnueckoe ypaBHEHUE NPSIMOM. Y paBHEHUE NPSAMOM, TPOXOIAIIEH
4yepes JIBE TOYKU. YTOJI HAaKJIOHA MPSIMOM, €€ YTII0BOM KOA((DUIIUEHT.
YpaBHEHHE MPSMOi ¢ yriI0BEIM K03 dunuenTroM. HopmankHOE ypaBHEHHE
MIPSMOM.

VYron Mexay IByMs IPSIMBIMU. Y CIIOBUSI TAPAJUICIIbHOCTH U
MEePHEHINKYISIPHOCTH TIPSIMBIX.

Paccrosinre oT TOukH 10 IpsIMOi. Y paBHEHHE ITyYKa MPSMBIX.

16

Kanonnueckue
YpaBHEHUS KPUBBIX
BTOPOTO MOPSIKA

KaHoHW4eckre ypaBHEHUS KPUBBIX BTOPOTO MOPSIKA.

Ommurnc. Kanonndeckoe ypaBHeHue drumrica. McenenoBanue hopMbl
AJUIKIICA. DKCUEHTPUCUTET dJuauica. [ unepoona. Kanonnueckoe
ypaBHeHHE TuepOobl. MccnenoBanue hopMbl rUiepOoITHL.
OKCICHTPUCUTET TUIEPOOIIBI. ACUMITOTHI TUIIEpOOITBL. B3anmuO
conpsbkeHHbIe TUnepOosbl. PaBHoOOUHBIE THIIEpOOIHL. [Tapabona.
Kanonnyeckoe ypaBHeHue napabossl. MccnenoBanne Gopmbl mapadoIibl.
Bunet mapabon. upexkTpucs! snunca u runep6ossl. Od1iee onpeneieHue
KPHUBOW BTOPOTO MOPSIKA.

17

Hccnenosanue
ypaBHEHUSI BTOPOH
crenenu. [Toctpoenune
€r0 TEOMETPUUYCCKUX
00pa3oB.

HccnenoBanue YpaBHCHUA BTOpOP’I CTCIICHH.
HOCTpOeHI/IC €TI0 TrCOMCTPUICCKUX 06pa30B.

UccnenoBanue ypaBHeHHsI BTOPOI CTETIEHU C IByMsI HEM3BECTHBIMU X U Y ,
HE coJiepKaliero npousseaeHus xy. Kinaccudukanus ero reomeTpuieckux
o6pa3zos. [IpeobpazoBaHue KOOPAWHAT Ha TJIOCKOCTH. Y paBHEHHE BTOPOM
CTENeHH, coJieprKalliee pou3BeeHune xy. Beibop yria moBopora
KOOPJIMHATHBIX OCEH, NCKITIOYAIOIIET0 YWIEH, COJIEPKalliil TPOU3BEACHHE
xy. IuBapuanTsl ypaBHeHUs1 BTOpoy ctenenu. [lonHas kinaccudukamms
F€OMETPUUECKUX 00pa30B YpaBHEHUsI BTOPOU CTETICHHU.

18

[IpsiMast 1 MIOCKOCTH B
IIPOCTPAHCTBE

[Ipsmas 1 IIOCKOCTh B TPOCTPAHCTBE.

2

[TnockocTh B mpocTpancTBe. O0IIEEe ypaBHEHUE TIJIOCKOCTH. Y pABHEHHUE
IIJIOCKOCTH B OoTpe3kax. Buasl minockocreil. HopmansHOe ypaBHEHNE
miockocT. PaccTossHUE OT TOYKH JIO

IUIOCKOCTH. YTOJ MEXKIY ABYMs IJIOCKOCTSAMU. Y CIIOBUS TapajlIeIbHOCTH
U TIePIIEHANKYISPHOCTH TIOocKOCcTel. [Ipsimast THHUS B IPOCTpaHCTBE Kak
JIMHUS TIepeceueHus ABYyX IuiockocTel. KanoHnueckre ypaBHeHuUs
IIPsIMOM, ee HanpapJAromKi BekTop. [lapamMerpudeckne ypaBHEHUS
IPSAMOM. YTOJI MEXKy IBYMsI IPSMBIMH. Y CIIOBUS MTAPAJLIEIbHOCTH U
NEePIEeHIUKYISIPHOCTH MPSIMBIX.

Yroa Mexay npsIMON U TNIOCKOCTBIO. Y CJIOBHSI MAPAJIIEIBHOCTH U
NEPIEHIUKYJIIPHOCTU MPSIMON U TJIOCKOCTH.




Uccnenosanue
YpaBHEHUS BTOPOH
CTEIEHU OTHOCUTEIBHO

HccnepoBanue ypaBHEHHs] BTOPOM CTENEHU OTHOCUTEIBHO TPEX
MePEMEHHBIX.
Knaccudukanus mnoBepxHOCTEH BTOPOTO MOPSIIKA.

MatpuyHas 3anuch YpaBHEHHs BTOPOU CTENIEHH OTHOCUTENIBHO TPeX
nepeMmeHHbIX. [lapamienbHblil nepeHoC KOOPAUHATHBIX OCEH.
LlenTpanpHbIe U HE LIEHTPAJIBHBIE TOBEPXHOCTH.

[IpuBeneHre MaTpHULIbI TPYIIIBI CTAPIIUX YICHOB YPAaBHEHUS BTOPOil

19 TpeX INCPEMCHHBIX. CTEIMEHM K IMaroHajJbHOMY BHIY C IIOMOIIb TOBOPOTA KOOPAMHATHBIX
Knaccndmulcaum{ oceit. Kimaccudukarus reoMeTpuaecKkux o0pa3oB yIpoIeHHOTO
TIOBCPXHOCTCH BTOPOTO ypaBHEHMSI BTOPO#l CTENIEHU OTHOCUTENILHO TPEX MEPEMEHHBIX.
nopsaka. Hccnenoanue ¢hopMbl TOBEPXHOCTEH BTOPOTO MOPSAKA: SJUIMIICOM/IA,
OJIHOITOJIOCTHOT'O THIEPOO0JION/Ia, IBYXIIOJIOCTHOTO THIIEPOOIIOn/Ia,
3JUIMIITHYECKOTO MapabdoJIonia, TUIepOoInYSCKOro mapadbosonia, KOHyca,
SIIMIITUYECKOTO,
napaboInYecKoro, TUNePOOTUIECKOTO IUITHH]IPOB.
AKCHUOMBI TUHEUHOTO AXCHOMEI THHEHHOTO IIpOCTpaHCTBA.
20 IPOCTPaHCTBA [TIpumepsl TMHEMHBIX POCTPAHCTB
bazuc u xoopauHaTel. Pa3MepHHOCTh POCTpaHCTBA
Onpenenenue JUHEHHON 3aBUCUMOCTH U JIMHEHHOW HE3aBUCUMOCTHU
basuc n koopauHarsl. BEKTOPOB Pa3IUYHBIX BEKTOPHBIX MPOCTpaHCTB. OnpeseneHrne 0a3ucor
21 PasmepHocts JUISL pa3JIMYHbIX JIMHEHHBIX TPOCTPAHCTB. Pa3inokeHue BEKTOPOB MO
HPOCTPaHCTBA. 0a3ucy. [locTpoeHre MaTHIIBI TIEpexo/ia OT OJJHOTO Oa3uca JMHEHHOTO
MIPOCTPAHCTBA K IPYTOMY.
BemecTBeHHbIE €BKJIMAOBBI IPOCTPAHCTRA.
EBKJIMIOBBI [IpoBepka akcuom ckayisipHoro nmpouseaeHusd. [loctpoenue MaTpuIbl
22 MPOCTPAHCTBA. I'pama. [IpeobpazoBanue maTpuiibl [ paMa rmpu nepexoje K Apyromy

6a3Hcy. Brruucnenue HOPMBI €CBKIIMAOBA IIPOCTPAHCTBA.

5.3. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHnoBaHnue paszaena .
e T ——— CopepxaHre caMOCTOSITENBHON pabOThI
JleiicTBUS Haf Beruucnenue BelpakeHUN. Y paBHEHNs ¢ KOMILUIEKCHBIMU
1 KOMIIJIEKCHBIMH K03 unHEHTaMu.
yuciaaMu. MHOTrOWIEHBI I[OMaHIHee 3alaHuC. Pemenue 3a1ay.
2 HCI‘;ICTBH}I HaJ VYMHOXKEHIE MaTpuIl.
MaTpULIAMH Pemenue 3agau. JlomaiiHee 3ajanue
Onpeaenuren u ux | BeluKcCIeHMe onpenenuTenen.
3 cBorictBa. Teopema Pemenune 3amad. JlomamiHee 3agaHue
pa3noKeHus
06 Brruncnenmne o0paTHOM MaTpHIIBL.
4 lfaTHa’[ MaTpua. Beruucnenue panra MaTpHIlbl.
aHr MaTPHILBL. Pemenune 3amad. JlomaniHee 3agaHue.
5 CucTeMbl TUHEHHbIX | Pelenne cucrem.
aBHEHUIL oManrgee 3aganue. Pemenune 3amay.
YpaBHE
6 M r Penrenune 1MHEMHBIX CUCTEM
cTox 1 aycca JomaiHee 3aganue Pelienue 3agad.
Cob6ceTBennble unciia u | ONpeaeieHre COCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB MATPHI]
8 CcOOCTBEHHBIE CTONIOIBI | BTOPOTO ITOpsAKa
MaTpHULBL. I[OM&H.IHCC 3alaHuc.
TIpoeKIn BeKTOpa Ha Paznoxenue BekTopa 1o TpeM B3aUMHO-TIEPIEHIUKYIISIPHBIM OCSIM.
11 Pemenue 3anau.

ocb. OcCHOBHasI TeopeMa




BEKTOPHOH anreOpshl.

CkansipHo€, BEKTOPHOE,

Brrunciienre CKaisipHOTO U BEKTOPHOTO MPOU3BEACHUM.

12 CMEIIIaHHOE Pemrenue 3amau. /lomaninee 3agaHue.
IIPOM3BEICHUS
BEKTOPOB.
[Ipsimas TMHUS HA TUIOCKOCTH
15 Ilpsimast TuHKA Ha JlomarHee 3aj1aHue.
TIOCKOCTH Pemienue 3anau
Kanonuueckue KanoHnueckoe ypaBHECHUE KPUBBIX BTOPOTO IOPSIIKa
16 ypaBHeHHs KpuBpIx | [lOMalHee 3a1aHue.
BTOPOTO HOPSIKA Pemenne 3anau
Uccnenosanue HccnenoBanue ypaBHeHHs BTOpoit cTenieHu. [locTpoenHue ero
ypaBHEHUsI BTOPOi FeOMETPUUYECKUX 00Pa30B.
17 | cremenwn. ITocrpoenne | /Jdomamnee 3ananue.
ero reomerpuueckux | Pernienue 3anau
00pa3os.
18 [Ipsmas u mockocTs B | [IpsiMast v MIIOCKOCTH B POCTPAHCTBE.
MIPOCTPAHCTBE [IpsiMast ¥ IIIOCKOCTH B IPOCTPAHCTBE
HccnenoBanme HccnenoBanue ypaBHEHHS BTOPOI CTEIICHH OTHOCUTEIBLHO TPEX
YpPaBHEHHUS BTOPOH NCPCMCHHBIX.
CTEIIEHU OTHOCUTEJILHO KﬂaCCI/I(bI/IKaHI/IFI HOBC‘pXHOCTGﬁ BTOPOTO IMOPsA KA.
19 TpeX MePEMEHHBIX.
Kinaccudukarms UccnenoBanue ypaBHEHHUS! BTOPOI CTEIIEHH OTHOCUTEIBHO TPeX
IIOBEPXHOCTEN BTOPOro |IIEPEMEHHBIX.
HopsIKa. Krnaccudukamms moBepxHOCTEH BTOPOTO MOPSIIKA.
basuc u koopaunatel. | basuc u xoopauHartel. PasMepHOCTE IPOCTPAHCTB.
21 PasmepHocThb Jomamnee 3aianue. Pemenue 3aau.
MIPOCTPAHCTBRA.
99 EBKJIMIOBBI BemecTBeHHBIC €BKITHMOBHI IPOCTPAHCTBA
MPOCTPAHCTBA. Jomaruee 3a1anue. Penienue 3aaad.
CobctBennblie BekTopsl | COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOrO
o5 1 cCOOCTBEHHBIE npeoOpa3oBaHus.
3HayeHus JuHeliHoro | JlomaiiHee 3aanue.
npeoOpa3oBaHuUs.
[TpuBeneHre KBapaTHIHOM (POPMBI K KAHOHHYECKOMY BHTY.
26 | Ksamparuunsie popmsl. |/lomamnnee 3aanmue.

Pemenue 3angau.




6. MeToan4eckne MaTepPHAJIbI JAJIsl CAMOCTOATEIbHOI PadoThl 00y4AIOIIMXCS 0 JUCHUIIIHHE
(Moay110)

[Taker MeTogUYECKOU TUTEPATYpPHI, pa3padoTanubiil kagenpoit Matematuku CITIOGIACY,
COJIep KAl BApUAHTHI 33JJaHUH pacueTHO-TpapUIeCKiX paboT, METOINYECKIE YKAa3aHUSI K X
BBINIOJIHCHHUIO, CIICHHUAIM3UPOBAHHLIC C60pHI/IKI/I 3a1a4 110 pas3/]IM4YHbIM TCMaM, MCTOJUYCCKHEC YKAa3aHHUA K
IMPOBCACHUIO IMTPAKTHUYICCKUX 3aHSTHU 110 Pa3IMYHbIM TEMaM, KOHCIICKTbI JICKLII/IfI 10 CIIeUaJIbHBIM I'JlaBaM
Kypca, BApHAHTHI 33IaHU JISI CAMOCTOSITEIIBHON pa0OThI CTYIEHTOB 1O PyKOBOJCTBOM IPETOIaBaTEsA
pasmeniensl B CJJO Moodle:

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

https://moodle.spbgasu.ru/course/index.php?categoryid=>5.

7. OueHo4YHbIe MaTepuaJIbl 1JIsl IPOBEACHUS TEKYLIero KOHTPOJIS yCIeBAeMOCTH H NPOMEKYTOYHOM
aTrecTalyy 00y4aroImmXxcs 1o JUCUHUILIMHE (MOAYJII0)
7.1. IlepeyeHb KOMIIETEHIIMI C YKa3aHUEM ITaroB UX (JOPMHUPOBAHHUS B TIPOLIECCE OCBOCHUS TUCIUILITMHBI

Konx n nammeHoBaHme
Ne KoHTponupyembie pa3aesbl TUCITUATITAHBI N Bug ortenounoro
WHJIMKATOpa KOHTPOIUPYEMOM
n/m (Moyist) cpencTaa
KOMIIETEHITUN
JelicTBus Ha/l KOMILJIEKCHBIMU YUCJIAMU. YcTHBIM onpoc.
1 OIIK-1.2
MHOTO04JICHBI Pemenne 3amau.
YcTHBIM onpoc.
2 | JlelicTBus HaJ MaTPUILIAMH OIIK-1.2 Pemenue 3amau.
Tecthl
OnpenennuTen U UX CBOKUCTBa. Teopema YCTHBI onpoc.
3 P ’ p OIIK-1.2 Pemenue 3amau.
pasoKeHUs
TecTnl.
YcTHBIN oIpoc.
4 | OO6parnas matpuiia. PaHr MaTpHIlsI. OIIK-1.2 Pemenue 3amau.
TecThl.
o o YcTHbIi onpoc.
5 |CucteMbl TMHEHHBIX YpaBHEHHH OIIK-1.2 P
Pemnrenne 3amau.
6 |Meton 'aycca OIIK-1.2 Pemenue 3amau.
v OnHOpOAHBIE CUCTEMBI JIMHEHMHBIX OITK-1.2 YcTHBIM onpoc.
YpaBHEHUU ' Pemenne 3amnau
8 CoOcTBEHHBIE YKClIa U COOCTBEHHEBIE OIMK-1.2 YcTHBIN omnpoc.
CTOJIOIBI MATPHIIBI. ' Pemenne 3amau.
CucreMbl KOOpIMHAT Ha IPSAMOIi, Ha .
9 P p ’ OIIK-1.2 YcTHBIH onpoc
TIJIOCKOCTH, B TIPOCTPAHCTRE.
10 |JIuHeiiHbIe OTIEpaIIUU HAJl BEKTOPAMH. OIIK-1.2 YcTHbIH ompoc.
IIpoeknuu BekTopa Ha och. OCHOBHAsA .
11 | poext pa OIIK-1.2 VYeTHbIl onpoc.
TeopeMa BEKTOPHOM aJireOphl.
12 CxkanspHoe, BEKTOPHOE, CMEIIIaHHOE OIMK-1.2 YcTHBIN onpoc.
IIPOU3BE/ICHUS BEKTOPOB. ' Pemenne 3anau.
Pemenue 3amau n
13 |Wnas xoHTakTHast paboTta OIIK-1.2 A
TECTUPOBAHUE.
.. VY cTHBIN onpoc U
14 |3auérCOn OIIK-1.2 P
penieHne 3a1a4.
VYeTHEIN onpoc.
15 |[Ipsimas TMHUS HA IUIOCKOCTH OIIK-1.2 P
Pemrenne 3amau.
16 KanoHndeckue ypaBHEHHsI KPUBBIX BTOPOTO OITK-1.2 VYcTHBIM omnpoc.
TOpSIIKa ' Pemenwne 3anau.
17 Uccnenosanue ypaBHEHUsI BTOPOM CTEIICHH. OIIK-1.2 YcTHBIN ompoc.
ITocTpoeHne ero reoMeTpHIECKUX 00pa3oB. ' Pemenne 3amaq




YeTHbIT onpoc.
18 [IIpsiMas ¥ MIOCKOCTH B IPOCTPAHCTBE OIIK-1.2 P
Pemenue 3agau.
UccnenoBanue ypaBHeHHUS! BTOPOU CTENIEHU
19 |OTHOCHTEIBLHO TPEX MEPEMEHHDIX. OITK-1.2 YcTHbI omnpoc.
Kiaccudukanms moBepxHOCTEH BTOPOTO ' Pemenue 3anauy.
MOPsIIKA.
20 | AKCHOMBI JINHEHHOTO POCTPAHCTBA OIIK-1.2 VYceTHbIl onpoc.
21 bazuc u xoopauHatel. PazmepHoCTh OITK-1.2 YcTHbIi omnpoc.
MPOCTPAHCTBA. ' Pemenue 3agauy.
YcTHBII onpoc.
22 | EBKIMIOBBI MPOCTPAHCTBA. OIIK-1.2 P
Pemrenue 3amau.
23 Omnpenenenne TUHEHHOTO MTpeoOpa3oBaHMs OITK-1.2 YcTHbIi onpoc.
1 ero MatpudHas hopma ' Pemienue 3agay.
BripoxkaeHHOE 1 HEBBIPOKICHHOE .
24 DO PO OIIK-1.2 YcTHBIH ompoc.
JUHEIHOE TpeoOpa3oBaHue
CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE .
25 CKTOP OIIK-1.2 YcTHBI onpoc.
3HAYEHMSI JIMHEWHOTO NMpeoOpa3oBaHMsl.
VYerHbII onpoc.
26 |KBampatuunsie GOpMEI. OIIK-1.2 P
Pemenue 3anay.
TectupoBanue u
27 |Wnas xoHTakTHas paboTa OIIK-1.2 p
pelleHue 3a1au.
YcTHBIN OIpoc U
28 | Dx3ameH OIIK-1.2 P
pelieHue 3a1au.

7.2. TunoBbIe KOHTPOJIbHBIE 33JIaHUS WJIM UHBIC MAaTePUAJIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
HEO0OXOMMBIC ISl OLICHKW 3HAHWK, YMEHUW W HAaBBIKOB U (MJIM) OMbITa MPOo(heCCHOHATBHON NeITeIbHOCTH,
XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETSHIIMN B MTPOLIECCE OCBOCHUS IUCIUTUIUHBI

KoHTtposbHbIe paboThI, MpeAHA3HAYCHHBIE I MPOBEPKU CHOPMUPOBAHHOCTH MHIMKATOPA
noctmwkerus komrnereHuu OIIK-1.2, T.K. npuBeICHHBI KOMIUIEKT 3aaHUI CIIOCOOCTBYET OCBOCHUIO
0a30BbIX MOHATHHA U TEXHUYECKUX MPUEMOB JIMHEHHOH anreOpsl U ((OPMUPOBAHHIO YMEHHS PEIIaTh
MPUKJIAHBIC 3a/1a4H, OBJIa/IEBaTh MPUMEHEHHUEM METOJIOB JTUHEHHOMN aireOpbl B Tpod ecCHOHATBHOM
JEATEeTLHOCTH , @ TAK)KE€ TPUBEICHHBIA KOMIUIESKT 3aJaHUI CIIOCOOCTBYET OCBOSHHIO 0a30BBIX MOHATHH U
TEXHUYECKUX TTPHUEMOB aHAIUTHYECKOW FT€OMETPUH U (DOPMUPOBAHUIO YMEHUS PEIIATh MPUKIIATHBIC
3aJ1a4H,

OBJIaJICBaTh MPUMEHECHUEM METOJIOB aHAJTMTUYECKON T€OMETPUH B MPOPECCHOHATBHON
JIeSITENLHOCTH.

(KOMIIIIEKT 3aJJlaHuil 17151 KOHTPOJIBHOU paboTh)
KonTponbnas padota N1 mo teme «MaTpHIilbl U ONIPEIETUTENTN, CUCTEMbI YPABHEHUH. »

1. BeruuciauTs onpeneanTesb KBaIpaTHOM MaTPHUIILI Opsiaka 4;

2. HaiiTu oOpatHyto MaTpuily JUisl KBaJpaTHOM MaTpUIlbl Hopsaka 3;
3. PemuTh HEOJTHOPOJAHYIO CUCTEMY JIMHEMHBIX YPAaBHEHU;

4. Pemnth OJTHOPOJHYIO CUCTEMY JTMHEHHBIX YPABHEHUM.

KOHTpOHLHaﬂ pa60Ta N2 mo Teme «AHaIUTHYCCKAS TCOMCTpHUs Ha IIJIOCKOCTH»

1. 321,[[8.‘-18. Ha MCIIOJIb30BaHUC ypaBHeHPIfI HpHMOﬁ JIMHHUHW Ha IIJTIOCKOCTH,

2. HOCTpOI/ITB KpPHUBYIO 110 3aAaHHOMY YPAaBHCHHIO, OIIPCACIUTbL KOOPAUHATEI XapaKTCPHBIX
TOYCK U YPABHCHUA XaPaKTCPHBIX HHHHﬁ;

3. Ilo onmcaHuio CBOMCTB MHOKECTBA TOYEK BBIBECTH €TI0 YPaBHCHHUC,

dopmupyembie HHARKATOpa JocTmkeHus kommnerennnn OITK-1.3

TecTnl
1. BeruncnuTh BeIpakeHHE, COJIeprKaIiee KOMIJIEKCHBIE YICIIa, U BBIOPATh BEPHBIN OTBET.




2. JlaHo xoMmIuiekcHoe ynciio. Touka A SBISIETCS €0 TeOMETPUUYECKUM MPEICTABICHUEM Ha

KOMILIEKCHOM IIIOCKOCTH.

YHUCCII.

Uepes He€ Ha KOMITJIEKCHOM IIIOCKOCTH TIPOBEICHA OKPYKHOCTH ¢ IIeHTpoM B Touke O. [lan Habop

VYkazarb, JUIsl KAKUX YUCEIl TCOMETPUUYECKUE 00Pa3bl JIeKAT Ha 3aJaHHON OKPYKHOCTH.
3. [IpencTaBUTh KOMILUIEKCHOE YMCIIO B TPUTOHOMETPUUYECKOH opme.

4. CKOJBKO 3HAUYCHUN UMEET 3a/IaHHBIA KOPEHb U3 KOMIUIEKCHOTO YKCiia

5. CKonbKO KOpHEH (C y4eTOM KpaTHOCTH) UMEET 3aJaHHbI MHOTOWJICH

B I10JI€ KOMIUIEKCHBIX YUCEN?

6. Haiitu Bce KOpHM 33JJaHHOTO YPaBHEHHUSI B IOJI€ KOMIUIEKCHBIX YUCEN

7. KakoBa KpaTHOCTb KOpPHSI Y 3aJIaHHOTO MHOTOYJIeHA?

9. Jlaubl 1Be MaTpuilbl. Beraucinuts npousBeeHUeE.

10. /lana maTpuia. BelauciuTs ee onpeaeauTeNb.

11. Jlana matpunia. Haiiti 0OpaTHYIO MaTpHILy.

12. Jlana marpuna. M3 2 nmpenioeHHbIX GOopMY BEIOPATh BEPHYIO [Tl BBIYUCIICHUS €€

OoIpCaACIIUTCIIA.

13. Jlano ypaBHeHue npsimoii. Haliti ee yrioBoit ko huiueHT.

14. Jlanbl ypaBHEHUS ABYX MPSMBIX.

BriGpats BepHOE yTBEpKACHHE:

a) IpsIMbIE TTapaJuICIbHBI;

0) TIpsIMBIE TIEPIICHTUKYIISIPHBL;

B) ypaBHEHUS OMUCHIBAIOT OJIHY U TY XK€ MPAMYIO;

T) IpsiMbIe HE MapaJIeIbHbI U HE MEePIeHIUKYISIPHBI.

15. Y3 nepeuricieHHBIX TUIIOB BIOPATh TUIT KPUBOM, 3aJaHHOW CBOMM YPaBHEHHEM
16. JlaHo ypaBHEHHE BTOPOM CTEIICHU.

Bri6pats BepHOE yTBEpKICHUE:

a) FeOMeTPUUECKUM 00pa3oM ypaBHEHHUS SIBISIETCA Mapa MepeceKaronInxcs MpsMbIX;
0) reomeTpuyeCKUM 00pa30M ypaBHEHHUSI SIBIISETCS Mapa MapajiebHbIX MPSIMbBIX;
B) TEOMETPUYECKUM 00Pa30M YpaBHEHHUS ABIISETCS TOUKA;

') ypaBHEHHE HE UMEET T€OMETPUUYECKOro 00pasa.

2. OIIK-1.3

1. JlaHsbl 1Ba BEKTOpA.

BbruncnuTh BelpakeHue, 3TU BEKTOpa U JJMHEWHbIE ONepalliy HaJ HUMH.
2. JlaHbl 1Ba BEKTOpA.

BbruncnuTh UX CKaJIspHOE NPOU3BEIACHHE.

3. aHbl 1Ba BEKTOpA.

BbruncauTh MX BEKTOPHOE MPOU3BEJCHHE.

4. JlaHbl TpU BEKTOpA.

BbruncnuTh UX cMeIIaHHOE POU3BEIACHHE.

5. laHbl ypaBHEHUS NPSIMOM M YpaBHEHHUE IIJIOCKOCTH.
Br16paTh BepHOE yTBEpKIEHUE:!

a) mpsiMasi ¥ MJI0OCKOCTh MapaJuIebHBI,

0) mpsiMasi ¥ MIOCKOCTh NEePIIEHIUKYIISPHBL;

B) IpsAMas IPUHAJICKUT TUIOCKOCTH;

I) IpsiMasi He NMEePIEeHINKYISIpHA TUIOCKOCTH U UMEET C Hel OJIHY OOIIYI0 TOUKY.
6. /lanbl ypaBHEHHUS IBYX IPSIMBIX.

Bri6path BepHOE yTBEpKI€HUE:!

a) MpsSIMbIC TTapaJUICTbHBI;

0) nmpsiMble IePIIEHIUKYIISIPHBL;

B) YpaBHEHUS OINUCHIBAIOT OJIHY U TY K€ MPAMYIO;

I) IpsiMasi He MEePHEeHINKYIISIPHBI U UMEIOT OJIHY OOIIYIO TOUKY.
7. JaHbl ypaBHEHHUs BYX IUIOCKOCTEH U YUCIIO.

BriOpath BepHOE yTBEpKJIEHHE:

a) TUIOCKOCTH MapauIebHbI;

0) TIOCKOCTH NMEPIEeHANKYIISIPHBL;



B) ypaBHEHUS OMUCHIBAIOT OJJHY U TY K€ IJIOCKOCTh;

') CHHYC yria MKy HOpMaJsMH IIOCKOCTEH PaBeH 3aIaHHOMY YHCITY.

8. JlaHo ypaBHEHHE TOBEPXHOCTH

BriOpats BepHOE yTBEpKICHHUE:

a) MOBEPXHOCTH SIBJIACTCS JIMOO JUTUTICOUIOM, THOO MHUMBIM KOHYCOM;

0) MOBEPXHOCTH SBISETCS TMOO THIIEPOOTIOUIOM, JTHOO KOHYCOM (JICHCTBUTEIHHBIM);

B) IOBEPXHOCTh HEIICHTPAJIbHAS, HO HE SIBIISETCS MapaOOINIeCKUM IUITUHIPOM;

T') MOBEPXHOCTH SIBIISIETCS JINOO MapabOIMYECKUM MIIIMHAPOM, TUOO TUIOCKOCTHIO, TNO0 Tapoit
MapajuiebHbIX MIOCKOCTEN.

9. [TocTpouTh KPUBYIO BTOPOTO MOPSIIKA [0 YPABHEHUIO, COACPKAIIEMY KBAPATUIHYIO (hOpMy
B CBOEM COCTABE.

7.3. CucreMa OLIeHUBAHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCLHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYLIETO
KOHTPOJISI YCTIEBAEMOCTH

Oruenka 3HAHUIA:

«OTIUYHOY (3aYTEHO) - CUCTEeMaTU3UPOBAHHBIE, IITyOOKHE 1 TTOJIHBIC 3HAHUS TI0 BCEM pa3zeiaM
JTUCIUTITUHBI, @ TAK)KE 10 OCHOBHBIM BOITPOCAM, BBIXOISIINM 32 MIPEACIIbI
y4e0HOM MTPOrpaMMBEI;

- TOYHOE€ UCTIOJIH30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKH IPAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOMIOJIHUTEIILHON JIUTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpamMmoii 1Mo AUCIUTUTHHE (MOTYJIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPHUSAX, KOHIICTIIUAX M HAIPABIICHUSIX
JTUCHUTUIUHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCTIOb3Ysl HAy4YHbIE
JTOCTHKEHHSI IPYTUX JUCIUTUINH

HaBbBIKH:

- BBICOKHI YpOBEHBb C(HOPMUPOBAHHOCTHU 3asIBIEHHBIX B pabouei mporpamme
KOMIICTEHITHIA;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO ¥ TBOPUYECKU PEIIaTh CIIOKHBIC
poOJIeMbl M HECTAHIAPTHBIE CUTYAIIUU;

- MPUMEHSIET TEOPETUUCCKNE 3HAHUS JIJII BHIOOpA METOMKHU BHITIOJTHEHUS
3aJaHUH;

- TPaMOTHO 0OOCHOBBIBAET X0 PEIICHHUS 3a/1aY;

- 0e3ynpevyHo BJIaJIeeT MHCTPYMEHTapUeM YUeOHOU TUCIUTIIINHBI, YMEHUE €T0
3¢ PEeKTUBHO MCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U MIPAKTUUECKUX 3a]1aY;

- TBOpYECKasi CaMOCTOsITebHasl paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYacCTBYET B
TPYIIIOBBIX 00CYKIEHHUSX, BEBICOKUH YPOBEHBb KYJIbTYpPhl UCIIOJTHCHUS 3aJaHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHH 11O JUCITUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;
- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEMNOJIABATEIIS PENIATh CTAHAAPTHHIE 3a/1aUn
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- HCTIBITBIBACT 3aTPYAHCHHS TIPH OOOCHOBAHUH QJITOPUTMA BBITTOJTHCHUS

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIUILINHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIHHON PabOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
[TpumepHBbIe TEOPETUIECKIE BOIIPOCHI ISl IIPOBEACHUS TPOMEKYTOUYHOMN aTTeCTaIllii 00yJarOIIHXCs
1. KoMIuiekcHbIe yucia
1. OmnpeneneHue KOMILJIEKCHOTO YUCIIa.

2. Mmuumas equauna. Anredpandeckas (popmMa KOMIUICKCHOTO YUCIIA.

3. KommiekcHo-conpspkeHHbIC Yrcia. Moayiib KOMIUIEKCHOTO YHCIA.

4. JleneHnue KOMIUIEKCHBIX YHCEI APYT Ha JIpyra.

5. Teomerpuueckass MHTEPHPETALMS KOMIUIEKCHOTO yucia. KoMruiekcHas MI0CKOCTb.

6. AprymMeHT KOMILIEKCHOTO uncia. Tpuronomerpuyeckas (hopMa KOMIUIEKCHOTO YHUCIIA.
7. YMHOXEHHE U JCIICHUE APYT HA APYyra KOMIUIEKCHBIX YKCEI, 3aJIaHHBIX B
TPUTOHOMETPHUYECKOH opme.

8. Bo3BeneHHe KOMILUIEKCHOTO YKCIa B cTeneHb. @opmysa Moaspa.

9. W3BneyeHue KOpHS U3 KOMILIEKCHOTO YHCIIA.

2. MHorousieHsl U ApoOHO-paliioHaIbHble (YHKIIUT

10. Muorounen crenenu "n". CnokeHWe MHOTOWICHOB. Y MHOYKEHHE MHOTOUYJIEHA HA MHOTOYJICH.

11. Jlenenne MHOTOUYJIEHA HA MHOTOUJIEH C OCTATKOM.

12. JenumocTh MHOTOWIeHOB. CBOMCTBA I€IMMOCTH MHOT'OUYJICHOB.

13. O0mwmii nenurens AByX MHOTOWIEHOB. B3auMHO MpOCThIE MHOTOYJICHBI.

14. Kopens Mmuorowiena. Teopema bezy. O0 ocrarke aeiaeHHss MHOTOYJICHA HA TMHCHHBIN ABYYJICH.

15. Cxema ['opHepa - cxema JieJIeHHs MHOTOWICHA Ha JIMHEWHBINA JIBYUJICH.

16. Kopenb mHorowieHa kpataoctu "K". Teopema 0 KpaTHBIX KOPHSIX M CJICACTBHS U3 HEE.

17. OcHoBHast Teopema anreOpbsl MHOTOUIeHOB. CIIEACTBHE O PA3JIOKEHUH MHOTOUYJICHA

C KOMIUTEKCHBIMH K03 PHIHeHTaMU Ha JIMHEHHBIC MHOKUTEITH.

18. Teopema Buera.

19. CBoiicTBa KOpHEH MHOTOYWICHOB C ICHCTBUTEIBHBIMU KO3 durmenramu. Henpusogumeie
MHOKHUTEIH.

PasnoxeHre MHOTOUYJICHA C ICUCTBUTEIHLHBIMU KO MUITUESHTAMH HA HEMIPUBOANMBIC MHOKHUTEIIH.

20. Onpepaenenre IpoOHO-PAIMOHATLHON (YHKINH (palldOHAIBHON APOOH ).

Hecokparumas panmonanbHast Jpo0b.

21. IlpaBunpHas pauroHaibHas ApoOb. HenmpaBuiibHas paunoHaibHas Jpoob.

[IpencraBienue panyoHaIbHONU ApoOU B BUJIE CYMMbI MHOTOWJIEHA U

MPaBWJIbHOM palliOHAILHON IPOOH.

22. Onpepenenne MpocTeiteit 1poodu.

Tunel npocTedmux apo0eit AJisi MHOTOYJICHOB C MPOCTEHIITMMEU KO3 pHuiimeHTamu.

Tuns! npocTemux Ipodeit 1y1si MHOTOWIEHOB C JE€HCTBUTENbHBIMU KO3 pUlIneHTaMu.

23. Paznoxenue nmpaBUIbHON ApoOU B CYMMY IIPOCTEUIITUX IPOOEH.

3. MaTpuupbl ¥ ONpeaesIuTENN

24. Marpuua. Pazmepbl MaTpuIlbl. DJIEMEHTH MAaTPHUIBI.

25. Buael matpuir: cTpoka, cronOer, KBaapaTHas MaTpulla, JUaroHalbHas MaTpHIla, €IUHUYHAS
MaTpHuIIa.

26. BepxHsig TpeyroyibHas MaTpUIla, HUXKHSISL TPEYTroJbHas MaTpula.

27. CuMMeTpHuUHas MaTpuLa, KOCOCUMMETPUYHASI MaTpHLIa.

28. TpancnonupoBanue MaTpul. CBOWCTBO Oll€pallMy TPAHCIIOHUPOBAHUS.

TpaHcnoHMpOBaHME CHMMETPUYHON MaTPUILIbI

29. PaBeHCTBO MaTpHII.

30. Onepanusi CI0KEHUS MATPULL U €€ CBOICTBA.

31. Onepanus yMHOKEHHS MaTPUIIbl HA YUCIIO U €€ CBOICTBA.

32. CoOTBETCTBEHHBIE MAaTPULIBI. ¥ MHOKEHNE COOTBETCTBEHHBIX MATPHII.

33. HekOMMYTaTHBHOCTb OIlE€paliiy YMHOXKEHUS MATPULL.

34. AccOIMaTUBHOCTH ONEPALMA YMHOKEHUS MaTpPHII.

35. nucTpuOyTUBHOCTH OTNEpaIi YMHOXKEHHUSI OTHOCUTENILHO ONEPALUU CIOKEHHSI MaTPHLI.

36. TpaHCIOHMpPOBaHKE TPOU3BEICHUS MATPULL.



37. Onpenenurenu BTOPOro nopsiaka. BeipakeHne penieHus: CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUM

C IByMsI HEU3BECTHBIMU U€PE3 OMPEICTUTENHN BTOPOTO MOPSIJIKA.

38. Ompenenurenu Tpetbero nopsaka. opmyna Capproca.

39. IlepectanoBku U3 nepBbIX "N" yncen HATYpaIbHOTO psiia. X konnuecTso.

HarypanbHas nepectaHoBka. UeTHasi 1 HeUe€THAs IEPECTAHOBKU.

40. Onpenenenue OnpeAesIuTeNs KBaApaTHOW MaTPHUIBI.

41. Jlemma 00 U3MEHEHUSI YETHOCTH MTEPECTAHOBKH.

42. CBoiicTBa ONpEACIUTENIS: ONPEACIUTENb TPAHCIIOHUPOBAHHON MaTPHUIIBIL.

[lepemena Mectamu IByX CTPOK B OIpPEACIIUTEIIE.

43. CBo¥CTBA ONPECTUTENS: OMPEACITUTENb C PABHBIMU CTPOKAMH (CTOJIOIAMH ), YMHOKCHHE

3JICMEHTOB CTPOKH (CTOJIONA) ONpPEASTUTEIIS Ha YUCiI0, OTiImuHOE oT 0.

44. TlpubaBieHHE K SJICMEHTAaM CTPOKH OTPEICIIUTENS] COOTBETCTBYIOIIMX AJIEMEHTOB JIPYTon
CTPOKH, YMHOKEHHBIX Ha OJIHO U TO K€ YHUCIIO.

45. MuHOp, COOTBETCTBYIOLIUN AIEMEHTY ONPEICTUTENS.

46. Anrebpanyeckoe JO0MOTHEHUE JIEMEHTA ONPEACIIUTEIIS.

47. Teopema pa3inoxeHHSI.

48. TeopeMbl 3aMeILICHUS] U AHHYTUPOBAHMUSL.

49. Onpeaeinenre 00paTHOW MaTPHUIbI.

50. CymecTBoBaHNE 0OpAaTHOM MATPHIIBI M €€ €AUHCTBEHHOCTb.

51. Beruuciienne oOpaTHON MaTPUILLI C TTOMOIIBIO COFO3HOM.

52. MUHODPBI MaTpPULIBI.

53. Panr maTtpuisl.

54. BeluncnieHue panra MaTpHIlbl C IOMOIIBIO 3JIEMEHTApPHBIX MPeoOpa3oBaHUiA.

55. JIuneiHas 3aBUCUMOCTD M JIMHEHHAs HE3aBUCUMOCTh CTPOK (CTOJIOIIOB).

56. Teopema 0 6a3UCHOM MHHOpE.

57. PaHr MaTpuIIbl KaK YUCIIO €€ JIMHEHHO He3aBUCHUMBIX CTPOK (CTOJIOIIOB).

4. CucreMbl JINHEWHBIX YPAaBHEHUM

58. PaBHOCHUIILHOCTBH CUCTEM JIMHEHHBIX ypaBHEeHUI. [IpeoOpa3oBanue, He HapyIIaroIiee
PaBHOCHUJIBHOCTb.

59. Pacmupennas Matpuna cuctembl. HeoOXoaumble U TOCTaTOYHbIE YCIOBHSI CYIIECTBOBAHUS
pelieHuit cucTeMbl JIMHEWHBIX ypaBHeHui (1-s1 Teopema Kponekepa-Kanennn).

60. 2-1 Teopema Kponekepa-Kanemmm. CBoOo1HbIC U Oa3UCHBIC TIEPEMEHHEIE.

61. Cuctema ypaBHeHHUH ¢ KBagpaTHOI MaTpuieil. Teopema Kpamepa o BbIUKCICHUH pEIIEHUHN CH-
CTEMbl ypaBHEHUH C HEOCOOOH KBaipaTHOW MaTpULIEH.

62. dynnaMeHTanbHas cucTeMa pelIeHU OAHOPOAHON TMHEWHON CUCTEMBI.

63. ANrOpUTM NOCJIE0BATEILHOTO UCKIIIOUEHUS TIepeMeHHBIX — MeTo1 ["aycca.

64. Onpenenenne COOCTBEHHOTO YKCIIa MATPHUIIBI K COOTBETCTBYIOIIETO €My COOCTBEHHOTO CTOJIOIIA.

65. XapakTepucTUUECKOE YPAaBHEHHUE U XapaKTEPUCTUUYECKUH TTOJTMHOM MaTpPHUIIbI.

66. JIuneliHas HE3aBUCUMOCTh COOCTBEHHBIX CTOJIOIIOB, COOTBETCTBYIOLIUX Pa3IUYHBIM COOCTBEHHBIM
YHCJIaM.

5. BektopHas anredpa

67. IlonsaTue reomerpudeckoro sekropa. [nuna Bekropa. Opt Bektopa. Hynb-BekTop.
68. Cnoxxenue BekTopoB. [IpaBuiio mapasnienorpamma.

69. Cnoxxenue BekTopoB. [IpaBuiio TpeyrojabHUKa.

70. CoiicTBa onepanuu CI0KEHHUS.

71. YMHOXeEHME BEKTOpa Ha yKciio. CBONWCTBO ONepallMi YMHOXKEHHS BEKTOpA Ha YUCIIO.
72. BelpaxkeHHE BEKTOPA YEPE3 €T0 OPT U €T0 IJIUHY.

73. KonnnHeapHble BEKTOPA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB.

74. Ocb. JlekapToBa KOOpAMHATA TOUKHU HA OCU. PaccTosiHuEe MEXy IBYMsS TOUYKaMHU Ha OCH.
75. JlekapTOBBI CHCTEMBI KOOPJIMHAT HA MPSIMOM, HA IUNIOCKOCTH, B IPOCTPAHCTBE.
76.PaccrosiHne MeXy 1BYMs TOYKaMH B IIPOCTPAHCTBE.

77. lenenue oTpes3ka B 3aJTaHHOM OTHOILICHUH.

78. Cocrapisromas BekTopa 1no ocu. [Ipoexkuuu Bekropa Ha OCb.



79. BblpaxkeHue NPOEKIIMU BEKTOPA Yepe3 €ro JUIMHY U KOCUHYC yTrila MEXIy BEKTOPOM H OChIO.

80. BelpaxkeHne NpoeKLUHU BEKTOPA Ha OCh Yepe3 KOOPAMHATHI MPOEKLIUU €ro KOHIIA M €ro Havaja 1o
IAHHOM OCH.

81. IIpoekiusi CyMMbl BEKTOPOB Ha OCb.

82. IIpoekiust mpor3BeCHUSI BEKTOpA HA YKHCIIO Ha OCh.

83. BelpakeHue cOCTaBISIONIEH BEKTOPA 110 OCH Yepe3 ero MPOSKIUIO Ha OCh U OPT JaHHOM ocH. 84.
JlexapToBbI MPOEKIIMK BEKTOPa. BripaxkeHue BeKTOpa 4epe3 ero NpoeKIui Ha TPYU B3aUMHO
NEPIICHIUKYISPHBIC OCH — OCHOBHAS TEOpPEMa BEKTOPHOU areOphl.

85. BeIpaxkeHue JUIMHBI BEKTOpa Yepe3 €ro MPOeKIMU Ha TPU B3aUMHO NEPIEHIUKYIISIPHBIE OcH. 86.
Hanpagnstomue kocuHychl BekTopa. CBOWCTBO HAIIPaBJISIOMIUX KOCUHYCOB.

87. OnpeneneHue CKAIPHOTO TPOU3BEICHUS BEKTOPOB.

88. CBolicTBa CKaISIPHOTO MPOU3BEICHUS BEKTOPOB.

89. BeIpaxkeHne CKaJIsIpHOTO MMPOU3BEICHUS] BEKTOPOB Yepe3 AEKapTOBbI KOOPAUHATHI BEKTOPOB-
COMHOKHTEJICH.

90. Berunciienre KOCHHYca yrila MeXIy JIBYMs BEKTOPAMH Yepe3 UX CKAISIPHOE MPOU3BEICHHE.

91. YcnoBue neprieHIMKyIspHOCTH BEKTOPOB.

92. KoMIuiaHapHble 1 HEKOMILIaHAPHBIE TPOMKHU BEKTOPOB JleBasi v mpaBasi TPOMKH BEKTOPOB.

93. OmpeneneHre BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB.

94. CoiicTBa BEKTOPHOTO IIPOU3BEICHUSI BEKTOPOB.

95. BeipaskeHre BEKTOPHOTO MPOU3BEACHHUS BEKTOPOB Yepe3 EKapTOBbI KOOPIUHATHI BEKTOPOB-
COMHOXHUTEJICH.

96. CMel1aHHOE MPOU3BEICHUE BEKTOPOB.

97. CBoiicTBa cMEUIaHHOTO MTPOU3BEICHUS BEKTOPOB.

98. BripakeHHEe CMEIIAHHOTO IPOU3BEICHUSI BEKTOPOB Yepe3 JeKAPTOBbI KOOPIUHATHI BEKTOPOB-
COMHOXHTENEH. Y cI0Bre KOMIUIAHAPHOCTH BEKTOPOB.

99. JluneiiHas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCTH BEKTOPOB.

100. YcnoBue TMHENHON HE3aBUCUMOCTH TPEX BEKTOPOB.

101. JIuneiinas 3aBUCUMOCTh YETHIPEX BEKTOPOB.

102. [onspHas, chepudeckas U UUIUHAPHUIECKAS CUCTEMbI KOOPMHAT.

6. AHanuTHYecKasi TeOMETpPHUs Ha IUIOCKOCTH.

103. IIpeobpazoBanue JeKapTOBBIX KOOPAMHAT HA MJIOCKOCTH. [lapanienbHblil mepeHoc
KOOPAUHATHBIX OCEH.

104. TIpeo6pazoBanue JeKapTOBBIX KOOPAMHAT HA IJIOCKOCTH: TTOBOPOT KOOPJUHATHBIX OCEH.

105. Obmiee ypaBHEHHE TIPSIMOIA.

106. Kanonnyeckoe ypaBHEHUE TPSIMOM.

107. Yron HakiIoOHA NPsIMOH, €€ YriIoBOH KOd(hPHUITEHT.

108. YpaBHeHue NpsMOi ¢ YIIIOBBIM KO3 PUIIIEHTOM.

109. YpaBHeHue NpsAMOii B OTpe3Kax.

110. HopmanbHOE ypaBHEHUE TPSIMON.

111. PaccTosiHuEe OT TOYKH IO TPSIMOM.

112. YpaBHeHHe mydKa NpsSMBbIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBus napajuieIbHOCTH ¥ IEPIIEHIUKYJIIPHOCTH TIPSMBIX.

115. Onnunc. KaHoHWYeckoe ypaBHEHUE AILIMIICA.

116. VccnenoBanue popmebl diumca. IKCICHTPUCUTET JJUIHTICA.

117. T'uniep6ona. Kanonnueckoe ypaBHEHHE TUTIEPOOJTHI.

118. UccnenoBanue Gopmbl runepoosbl. IKCIEHTPUCUTET THIIEPOOIIBL.

119. Acumnrotsl runepOosibl. B3aumHo conpsixeHHble runep6ossl. PaBHoOouHble runepOosl. 120.
[Tapa6ona. Kanonnyeckoe ypaBHeHHE TapaOoIIbI.

121. UccnenoBanue popmel mapabosibl. Buasr mapadoi.

122. Jlupextpucel dmurnica u runep6osibl. Ob1iee onpeneaeHne KpUuBOoi BTOPOTO MOPSIKA.

123. UccnenoBanue ypaBHeHus: B ciaydae AC>0. Knaccudukaius ero reoMeTpudeckux oopasos.

124. UccnenoBanue ypaBHeHus: B ciydae AC<0. Knaccudukanus ero reoMeTpudecKux o0pas3oB.

125. UccnenoBanue ypaBHenuss B ciydae AC=0. Knaccudukarus ero reomeTpuueckux o0pasos.

126. UccnenoBanue ypaBHeHUs. BIOOp MOBOpOTa KOOPAMHATHBIX OCEH, UCKIIIOYAIOIIETo YJIeH,



COZEpKAIIMUN TPOU3BEAEHUE XY .
127. IuBapuaHThl ypaBHEHHUS BTOPOIl CTETICHH.
128. Ionnas knaccudukaims reoOMeTpUIECKUX 00pa30B ypaBHEHHUS BTOPOI CTEIICHHU.

7. Ananutuyeckasi TeOMEeTpus B IPOCTPAHCTBE.

129. IlpeobpazoBanne AEKapTOBBIX KOOPAUHAT B MMPOCTPAHCTBE: MapaUIeIbHBINA MEPEHOC
KOOPJMHATHBIX OCEH.

130. IIpeobpazoBanue JeKapTOBBIX KOOPJAMHAT B MPOCTPAHCTBE: TOBOPOT KOOPJAMHATHBIX oceit. 131.
OpTtoroHanbHble MAaTPUIIBI U UX CBOMCTBA. OnpeAenuTeNlb OpTOrOHAIBHON MAaTPHIIBL.

132. ITnockocth B mpocTpancTe. OOIIee ypaBHEHHE TIOCKOCTH. Y paBHEHUE IIJIOCKOCTH B
OTpe3Kax.

133. Buab! miockocTeil.

134. HopmanbHO€ ypaBHEHHUE TIJIOCKOCTH.

135. PaccTossHue OT TOYKH J0 IIOCKOCTH.

136. Yron Mexay IByMs IIJIOCKOCTSAMU. Y CJIOBUS MapAJICIbHOCTH U NEPHEHIUKYISIPHOCTH
IIJIOCKOCTEM.

137. Ilpsamast TMHUS B TPOCTPAHCTBE KaK JIMHUS MIEPECEUCHUS ABYX IIOCKOCTEH.

138. Kanonuueckue ypaBHEHUS PSMOM, €€ HAMPABJISAIONMIMI BEKTOP.

139. [lapameTpuueckre ypaBHEHUS MPSIMO.

140. Yron Mexay AByMs MPSIMBIMU. Y CIIOBUS TApaUIeIbHOCTH U MEPIEHAUKYIIPHOCTH MPSMBIX.

141. Yron Mexay npsMoi U MIIOCKOCTHIO. Y CIOBUS MapauIeNbHOCTU U NEPIEHANKYISIPHOCTH
MPSMOU U TNIOCKOCTH.

142. MatpuuHas 3anUuch YPaBHEHHS BTOPON CTEIIEHU OTHOCUTEIBHO TPEX MEPEMEHHBIX -
ypaBHEHUS IOBEPXHOCTHU B IMIPOCTPAHCTBE.

143. llenTpanbHble U HEIIEHTPAJIbHBIE TOBEPXHOCTH.

144. IlpuBeaeHne MaTPUIIBI TPYIIBI CTAPIINX YICHOB YPAaBHEHUSI BTOPOM CTETNICHU K
JUAarOHAJIBHOMY BHUJY C MIOMOIIbIO TOBOPOTA KOOPIMHATHBIX OCEH.

145. Knaccudukanus reoOMeTpuYecKux 00pa3oB yIpOIIEHHOTO YPaBHEHUSI BTOPOU CTEIIEHU
OTHOCUTEIIBHO TPEX NMEPEMEHHBIX.

146. HccnenoBanue GopMbl SJLIUIICOMIA.

147. ViccnenoBanue popMbl OJJHOTIONIOCTHOTO TUTIEPOOIION 1A, TBYXIIOJOCTHOTO TUIIEPOOIIONIA.

148. UccnenoBanue GopMbl SJLTMITHYECKOTO TapadoIona.

149. VccnenoBanue GpopMbl rurepOoInyecKkoro napadosaonaa (cema).

150. UccnenoBanue popmbl KOHYCA.

151. UccnenoBanue GopMbl IUTUITHIECKOTO, Mapad0IMuecKOro, TUMEepOOTUIECKOTO IUITUHIPOB.

8. JIunelinblie (BEKTOPHBIE) IPOCTPAHCTBA.

152. AxcHOMBI INHEHOT0 MPOCTPAHCTBA.

153. CnexctBus U3 aKCMOM JIMHEHHOTO POCTPAHCTBA.

154. JIuneiiHast 3aBUCIMOCTD U JINHEHHAs HE3aBUCUMOCTD JIEMEHTOB BEKTOPHOTO MPOCTPAHCTBA.

155. Onpenenenue 6a3zuca JMHEHHOTO MpocTpaHcTBa. KoopauHaThl BEKTOpa B TMHEHHOM
MIPOCTPAHCTBE.

156. Onpenenenue pa3MepHOCTH JIMHEHHOTO MPOCTPAHCTBA.

157. Teopemsbl 0 COOTBETCTBUU 0a3uca U pa3MEpHOCTH JTUHEHHOTO MPOCTPAHCTBA.

158. U3oMopdu3m BEKTOPHBIX TPOCTPAHCTB.

159. IlonsiTEe MOMTPOCTPAHCTBA.

160. JIunetinas 000JI04YKa BEKTOPOB.

161. Cymma u nepecedyeHue noanpoCTPaHCTB.

162. PaznoxxeHue TMHEHHOTO MPOCTPAHCTBA B MPAMYIO CyMMY TOJIPOCTPAHCTB.

163. IlpeoOpa3oBanue 6a3zuca KOHEUHOMEPHOI'O BEKTOPHOI'O MPOCTpaHCTBa. MartpHiia nepexozia ot
OJTHOTO 6a3uca K Apyromy.

164. ITpeoOpazoBaHre KOOPAWHAT IIPH MPEOOPa30BaHUH Oa3rca KOHEYHOMEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA.

165. BenjecTBeHHBIE €BKIIMIOBBI IPOCTPAHCTBA.

166. CxansipHoe pou3BeACHHUE FIEMEHTOB BEIIECTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA.

167. HepaBenctBo Komm-byHSIKOBCKOTO B Cilydae BEIIECTBEHHOTO €BKJIMIOBA MPOCTPAHCTBA.



168. Matpuua ['pama B cityyae BEIIECTBEHHOTO €BKJIMI0BA MPOCTPAHCTBA.

169. HopMma siemeHTa BEUIECTBEHHOT'O BEKTOPHOI'O IMTPOCTPAHCTBA.

170. OpToHOpMUPOBaHHBIHN 0a31iC KOHEYHOMEPHOT'O €BKIIM0BA ITPOCTPAHCTBA U €ro cBoiicTBa. 171.
ANTOpPUTM OPTOTOHANIM3AINH 0a31ca KOHEUHOMEPHOTO €BKIIMI0BA IIPOCTPAHCTBRA.

172. N3oMopdu3M eBKIUIOBBIX TPOCTPAHCTB.

9. Jluneiinbie mpeoOpa3oBaHUsI.

178. IlonsiTe TMHEHHOTO MTPeoOpa3OBaHMS.

179. JleiicTBust HaJ JIUHEHWHBIMU MTPEOOPA30BAHUSIMH.

180. Sapo 1 06pa3 MMHEHHOTOo NMpeodpa3oBaHMS.

181. HeoOxoaumoe 1 JOCTaTOYHOE YCIIOBHE MHBEKTUBHOCTH JIMHEHHOTO MpeoOpa3oBaHUsI.

182. Matpuia nuHeHOTo TpeoOpa30BaHusl B 3aJJaHHBIX 0a3ucax JTMHEHHBIX TPOCTPAHCTB.

183. IIpeobpazoBanre MaTPUIlbl IMHEHHOTO ITpeoOpa30BaHMs MPHU MEPEX0/Ie K HOBBIM Oa3HucaM.
184. HeoOxoaumoe 1 JOCTaTOYHOE YCIIOBHE OMEKTUBHOCTH JIMHEHHOTO MPeoOpa3oBaHUsI.

185. CoOGcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO MPeoOpa3oBaHusI.

186. Kanonnueckuii BuI JUHEHHOTO TTpeoOpa3oBanus. JKopaanosa (popma KBaapaTHON MaTPHIIBL.

10. KBagpaTuussie GOpPMBI.

167. 3nakoorpeieieHHbIE, 3HAKOTIEPEMEHHbBIE, 3HAKOTIOCTOSIHHBIE KBaIpaTUYHBIEC (DOPMBI.
188. IlpuBenenne kBaapaTHIHON (OPMBI K CYyMME KBaJIPaToB.

189. 3akoH MHepHHMH KBaJAPATHUHBIX HOPM.

190. Kpurepuii CunbBectpa.

7.4.2. TlpakTdeckue 3aJaHus JUIA IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluy 00yJaronuxcst

[TpakTryeckue 3aqanus AJIs MPOBEICHHS TPOMEKYTOUHOM aTTeCTAIIH 00yJarOIIUXCsI

1 cemectp

3ajana cuctema JIMHEWMHBIX YPaBHEHUM:

1. OnpenenuTh paHTH MaTPUIIBI U PACIIUPEHHONW MATPHIIBI CHCTEMBI;

2. OnpenenuTh, UMEET JIM CHCTEMa pelIeHHe, €ANHCTBEHHOE JTM OHO, KAKOBO KOJIMYECTBO
CBOOO/HBIX IEPEMEHHBIX;

3. [IpencraBuTh pelieHre cucTeMbl B 0a3ucHou popme.

2 cemecTp

3aaHo ypaBHEHHE 2-0 CTETIEHU OTHOCUTENBHO TPEX MEPEMEHHBIX:
1. OmpenenuTh TUI TOBEPXHOCTH, OMUCHIBAEMOI 3TUM ypaBHEHUEM;
2. 3ammcarh ypaBHEHHUS MOBEPXHOCTH B KAHOHHUYECKOM BUJIE;

3. OnpenenuTh KOOPIAUHATHI IIEHTPA, «MATPUILY TIOBOPOTAY;

4. 3anucatb GpopMyIibl IpeoOpa3zoBaHus KOOPAUHAT.

B sk3ameHanMoOHHBINH OMIIeT BKIIOUEHO | TeopeTHdecKkuil BOmpoc U 2 MPaKTUYECKUX 3a/IaHus,
COOTBETCTBYIOIINE COJIEPKAHUIO0 (DOPMHUPYEMBIX KOMITETEHITHIA.

DK3aMeH MPOBOJUTCS B ycTHOU (popme. 11 MOATOTOBKH MO SK3aMEHAITMOHHOMY OUIIETY OTBOJUTCS
90 MUHYT.

7.4.3. IlpumMepHble TEMBI KypcoBOi paboThI (MpoekTa) (Ipyu HaJIUYUN)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPEYCMOTPEHBI.

7.5. MeTtonudeckue MaTepuallbl, ONpeaeIIAIOINe IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unM) ombITa IPOQPECCUOHATBHOM AeATETbHOCTH, XapaKTepU3YIOLIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
[Ipouenypa npoBeneHNs IPOMEKYTOUHOM aTTECTAllMU U TEKYILErO0 KOHTPOJISI YCIIEBAEMOCTH
perIaMeHTUPYETCs JTOKAJIbHBIM HOPMATHBHBIM aKTOM, ONPEAEIISIOINM NOPSAA0K OpraHu3aluy 1
MPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluU 00yJarOIUXCsl.
IIponenypa onieHuBaHus GOPMHUPOBAHUS KOMIIETCHIIMI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS



npuBeJeHa B 1. 7.3.

TunoBble KOHTPOIBHBIC 3a/1aHHS WIIM UHBIE MAaTEPHUAJIbl TEKYIIIETO KOHTPOJISL TPUBEJACHBI B 1. 7.2.

[TpomMexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOANTCS B (hopme 3aueTa ¢ oreHKo# B 1 cemecTpe
1 DK3aMeHa BO 2 ceMecTpe.

B sk3aMeHaliMoOHHBINA OWJIET BKIIIOUEHBI TEOPETUUECKUN BOMIPOC U 2 MPAKTUYECKUX 3aaHusl,
COOTBETCTBYIOIINE COJIEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHIHA.

DK3aMeH MPOBOJUTCS B ycTHOU (popme. i MOATOTOBKH MO IK3aMEHAITMOHHOMY OHMIIETY OTBOJUTCS
45 MUHYT.

MeTtoauueckue MaTepHralibl, ONpeaeIaioIre MPoLeAypbl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U
(unu) ombITa ACSITENIFHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (GOPMHUPOBAHUS KOMIIETEHIIUIN

KonTponupyemsle paziensl AMCHUILTHHBL: HanMeHoBaHMEe OIIEHOYHOTO CPEe/ICTBA

1 KommnekcHbie uncina: 3aiaHusi ay JMTOPHbIE U JOMaIIHKUE (TMCbMEHHO U YCTHO).

2 Marpuiisl u onpenenutenu: TeopeTnyeckue BOMPOCH! (MMCbMEHHO U YCTHO), 3a/1aHuUs
ayJUTOPHBIC U JOMAIIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

3 Cucremsbl IMHEHHBIX ypaBHeHMI: TeopeTnyeckue Bonpockl (MMCbMEHHO U YCTHO), 3aJIaHUs
ayJIUTOPHBIC U JOMAIIHKUE (MUCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

4 BekropHas anrebpa: Teopetnueckre BONpochl (MMCbMEHHO U YCTHO), 3aJaHUS
ayJIUTOPHBIC U JOMAIIHKUE (MTUCBMEHHO U YCTHO).

5 AHanuTuuyeckas TeOMETpHs Ha TUIOCKOCTH: 3aJjaHus ayIUTOPHBIC U JOMAIITHHE!
(TUCHMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

6 AHanuTUuecKas TeOMETpHsl B IPOCTpaHcTBe: TeopeTuyeckre BOpochl (MMCbMEHHO U
YCTHO), 33JIaHUsI ayAUTOPHBIE U JIOMalTHue (MTMCbMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

7 Jlunetinbie mpocTpaHcTBa: TeopeTuueckre BOMPOCH (MMCbMEHHO U YCTHO), 3a/IaHUS
ayJIUTOPHBIC U JJOMAIIHKUE (MUCbMEHHO U YCTHO),

8 Jluneitaple mpeoOpa3zoBanus: TeopeTnueckrue BONPOCH (MMCHbMEHHO U YCTHO), 3aJaHHS
ayJIUTOpPHBIE U JOMAIIHKE (TUCbMEHHO U YCTHO).

7.6. Kputepun onieHnBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTauuu

YDpOBEHb OCBOCHHUS U OIICHKA

Kparepun Orenka Orenka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OILIEHKa «XOPOLIO» O11eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO» «3aYTEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JemMoHCcTpHpyeTcst | TBOPYECKHX 3aJlaHUM.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIeTA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

Or1eHKa Mo JUCIUILINHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHITNH, 3aKPEIJICHHBIX 3a
JTUCIUTIIIMHOM, M MPEJCTaBIAET CO00# cpeHee apu(pMETHUIECKOE OT BBICTABICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTamM oOydeHHS (3HAHUS, YMCHUS, BIaJICHHEC HAaBbIKAMH).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

O1eHKa «yIOBIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJIHEee apu(MeTHIEeCKOe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U SK3EMILISIDOB/3IEKT
n/m y4€0HO-METOINYECKON JTUTEPATYPBI - arz)[pec 9ECp
OcHoBHas JIuTEpaTypa

1 EmennsnoBa T. B., KosbuatoB A. M., Jluneiinas anredpa. Pernenue tunossix | http://www.iprbooksh
3anau, CapatoB: Aii [Tu Op Menua, 2018 op.ru/74559.html
Komees A. C., Menenesa M. A., I‘{I/IKOHOB 0. I/I.,uHOHOB JI. [1., JIuneiinas http://www.iprbooksh

2 |anrebOpa, ExarepunOypr: Ypanbckuii henepanbubiii yauBepcuteT, ObC ACB, oD 1u/69618. html
2013 P '
ManblumeBa E.B., Jlemun A. 1O, CDpI/IH_ITeP JI. 10., XaI/IpyJIJIIfH P. 3., } http://www.iprbooksh

3 |Jluneitnas anre6pa, MockBa: MOCKOBCKHI rOCYIapCTBEHHBIN CTPOUTEIIBHBII oD 1u/26858.html
yausepcuter, 95C ACB, 2014 P. :

4 I'opnau b. A., Jluneiinas anre6pa u aHanutudeckas reomerpust, CaHkT- https://e.lanbook.com
[MerepOypr: Jlaub, 2021 /book/167492

5 Mopo3sosa JI. E., Cmupnosa B. b., Yruna H. B., IIpsiMast u mI1ocKoCTh B http://ntb.spbgasu.ru/
npocrpanctse, CI16., 2017 elib/00816/

6 |Mopososa Jl. E., ITonsxosa O. P., JIuneiinas anredpa. Yacts 2, , 2014 httgg{,%gg%?%‘;m
Kapamsn A. A., [Ipokodresa C. 1., Ananutuyeckas reoMeTpus Ha ) .

7 | mnockoctu, Cankr-IlerepOypr: Cankt-IlerepOyprckuii rocy1apcTBeHHbIN htﬁgs'/r/mggrﬁgg:(s
apXUTEKTYpHO-CTpOoUTENbHBIN YHUBEepcuTeT, ObC ACB, 2012 - '
Mopo3zosa JI. E., Cmupnosa B. b., Bekropnas anre6pa, Caunkr-IlerepOypr: http://www.iprbooksh

8 |Cankrt-IlerepOyprckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN g' U /266;7% html
yauepcutet, O6C ACB, 2014 P- '
Pa6ymko A. I1., bapxartos B. B., [lepxasen B. B., IOpyts U. E., Psabymko A.

I1., UuauBuyanbsHbIE 3a1aHUs 110 BbICIIeH MaTeMaTuke. YacTs 2. . .

9 |KowmmnekcHsie ynicna. HeompeneneHHble U ONpeeIeHHbIE HHTETPAaIbL. htktlgs'/r/l%\g;grﬁ ton?:(s
OYHKIIMK HECKOJIBKUX MepeMeHHbIX. OOBIKHOBEHHBIE MU depeHIanbHbIe - '
ypaBHeHus, , 2011
Uenesa A. M., Ilpunyuxkas [1. U., Yepnsix U. /1., Jluneitnas anredpa. ) .

10 | Anmanutudeckas reometpusi, HoBocubupck: HoBocubupckuit httg'/{,%lg%r?]?%lfh
rOCy/IapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, 2014 P- '

JonoJHUTe/ILHAA JTUTEPATYPA

1 [IIpusanos U. U., Ananutuueckas reomerpusi, Cankr-IlerepOypr: Jlans, 2022 http?k:)/é((a).ll(f;lg 5)8§|5<.300m
[Toropenos A. B., Ananutuueckasi reometpusi, MockBa, MxeBck: htto:/Avww.iorbooksh

2 |PerynsipHas u xaoTu4eckas JMHaMUKa, NHCTUTYT KOMIIBIOTEPHBIX g' fu /919'0% html
nccnexosanwnit, 2019 P. '
Kpaconenko I'. B., Cranuaze H. B., SIxkynuna I'. B., Ananutudeckas
reomeTpusi. Bexropras anredpa. Teopust mpezaenos, Cankr-IletepOypr: https://www.iprbooks

3
Cankr-IletepOyprckuii ToCy1apCTBEHHBIN apXHTEKTYPHO-CTPOUTEITBHBIH hop.ru/30002.html
yHusepcutet, O9bC ACB, 2014
Koctpukun A. U., Manun 1O. W., Jluneiinas anredpa u reomerpus, CII6.:

4 23
Jlans, 2008

5 I'ycak A. A., AnanuTr4eckas TeOMEeTpHs U JInHelHas anreopa. [Ipumeps! u http://www.iprbooksh
3agaun, MuHck: TerpaCuctemc, 2011 op.ru/28035.html
Jlenosckas E. B., Jluneitnas anreOpa u anHanutudeckas reometrpus. COOpHUK ) .

6 |3amauy, MockBa: MocKOBCKasi TOCyJapCTBEHHAs aKaJIeMUsi BOJIHOTO ttp:/Awww. iprbooksh

TpaHcnopra, 2017

op.ru/76710.html




Kpsixsun B. [1., JIuneitnas anreOpa B 3a1ayax u ynpaxaeHusx, CaHKT-

https://e.lanbook.com

! [MerepOypr: Jlanb, 2021 /book/168907
PomannukoB A. H., Jluneiinas anredpa, Mocksa: EBpazuiickuii OTKpBITBIN http://www.iprbooksh

8 |umHCTHTYT, MOCKOBCKHI rOCYIapCTBEHHBIN YHUBEPCUTET SKOHOMHUKH, OF.) fu /108.90 html
CTAaTUCTUKH 1 nHPopMatuku, 2007 ' '

9 |IloctHukoB M. M., Jluneitnas anreopa. Jlekiuu no reomerpuu, Jlans, 2009 https'///&?&] /%i%k'com
Karaun M. JI., Ky3una T. C., BexropHas anre0pa, aHaTuTHYECKass TE€OMETPH http://www.iprbooksh

10 |u snmemenTsl MMHEHHOM anreOpbl, MockBa: MOCKOBCKHUI TOCYAapCTBEHHBIN OF.) fu /237'20 html
crpoutenbHbiii yHuBepeutet, ObC ACB, 2014 ' '
MarasunnaukoB JI. U., MarasunnukoBa A. J1., JIuneitnas anre6pa u http://www.iprbooksh

11 |amanuTmdeckas reomerpus, Tomck: TOMCKHIT TOCYy1apCTBEHHBIN YHUBEPCUTET OF.) fu /138.61 html
CHCTEM YIIPABJICHUS U PAIUO3IEKTPOHUKHU, Diib KonTent, 2012 ' '
Beryxnorckuii ®. ., Ocumnos 0. B., JIuneitnas anreOpa u aHaTuTHYECKas http://www.iprbooksh

1 |reomerpus, MockBa: MOCKOBCKHI1 TOCYIapCTBEHHBIN CTPOUTEITBHBII OF.J fu /255'11 html
yauBepcuteT, Al [1lu Op Meaua, O5C ACB, 2014 ' '
Hemunora H. E., Mertonnueckue ykazanus 1o teme «BektopHas anredpay, http://www.iprbooksh

2 | Hwxnawnit HoBropoa: Hukeropoackuii rocy1apCcTBEHHBIN apXUTEKTYPHO- OF') fu /16622 html
cTpouTesbHbI yHUBepcuretr, O6C ACB, 2012 ' '

3 Mos3anesa E. M., Komiutekcubie urcia. JInHeiiHas u BeKTOpHas anreopa, http://www.iprbooksh
OpenOypr: Openbyprekuii rocyaapcTBeHHbIN yHUBepcuteT, ObC ACB, 2004 op.ru/51530.html
Mapxkosa H. B., Ananutrnueckast reoMmeTpus Ha TNIOCKOCTH U BEKTOpHAs https://www.iprbooks

4 |anrebpa: cOopHUK 3ama4, MockBa: Poccuiickuii yHUBEPCUTET APYKOBI | '

Hapo10B, 2017

hop.ru/90973.html

OOyuaromuecs U3 yuciia uHBATHI0B U U1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
JIEKTPOHHBIMU 00Pa30BaTEILHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX
3JI0pOBBSI.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHEeT)», HEOOXOAMMBIX IS
OCBOEHUS AUCHUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET»

DIIeKTPOHHBIN ajipec pecypca

Jluneiinas anredpa. Cmupnosa B.b., 3y6osa O.B.

hp?id=1854

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

Mopozosa JI.LE. CmupnoBa B.b. Bekropnast anre6pa

hp2id=291

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

BexTopnas anreOpa

https://moodle.spbgasu.ru/pluginfile.php
/196012/mod_label/intro/moc%
20BexTopHan%20anredpa%o
20CmupHOBOi.pdf

Jluneitnas anrebpa u aHanuTU4eckas reometpus, [ nasa 7 ./
Cwmupaosa B.b., Mopo3zosa JI.E.

hp?id=1854

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

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTCM

HaunmenoBauue

DJIEKTPOHHBIN aJpec pecypca

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DnekTponHas 6ubimortexka Upouc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DJIEKTPOHHO-OMOIMOTEeUHasl cucTeMa u3aarenbersa "Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMOTEeUHas cuctema usnarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIEKTPOHHO-O0MOIMoTeuHast cucteMma m3aarenbersa "' IPRsmart”

http://www.iprbookshop.ru/

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

Hayunas s;ekTpoHHas
oubauoreka eLIBRARY.RU




®denepalbHbII 00pa3oBaTenbHBINA TopTal "EquHoe OKHO J0CTyma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Poccwuiickast rocymapcTBeHHast OMOIMOTEeKa

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAyYHOUW U TEXHUUYECKOW MH(DOpMaInu
(BUHUTHN)

WWW?2.Viniti.ru

EnuHBIN 31IeKTPOHHBIN pecypc y4eOHO-METOIUYECKOMN TUTEPATyPhI
CIIGI'ACY

www.spbgasu.ru

bubnmnoreka mo EcrectBeHHBIM HaykaMm Poccuiickoit Akagemun HayK
(PAH)

WWW.ras.ru

ApXUB IPEIPHHTOB 110 (PU3UKE, MATEMATHUKE, KOMIILIOTCPHBIM HayKaM,
CTATUCTUKE, OMOJIOTHH, (PUHAHCAM.

WWW.arxiv.org

8.4. Tlepedenp MHMDOPMAIMOHHBIX TEXHOJOTUH, HCIIOJIb3YEMbIX ITPH OCYIIIECTBIEHUH 00Pa30BaTEIHLHOTO
npoliecca 1o JUCHUILTMHE, BKII0Yas IepeueHb JUICH3MOHHOTO M CBOOOIHO PaclpoCTpaHsIeMOro

POrPaMMHOTO 00eCTICUeHUs

HanmenoBanue

Crioco0 pacrpocTpaHeHHS
(JIMLIEH3UOHHOE UJTK CBOOOTHO
pacrnpocTpaHsieMoe)

Maple Bepcus 2017

Horosop Ne6/H ot 21.06.2017 ¢ AO
"CodrJlaiin Tpeiin". Jlunensus
OGeccpoyHas

Math Cad Bepcus 15

CyOnauIIeH3MOHHOE COTJIaIleHue Ha
ucrosib3oBanue mpoaykroB "PTC" ¢
000"Codt Jlomxuctux" 10roBOp
Ne20716/SPB9 2010 r. JIunen3us

OeccpouHas

Matlab Bepcust R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "CodTnaiin

[IpoekTtrr". JIutiensus 10
31.12.2025

8.5. MaTepI/IaHBHO'TCXHI/I‘leCKOC obecrieueHue JAUCIHUITIIINHBI

CBGI[CHI/ISI 00 OCHAIlICHHOCTHU y‘{e6HHX ayz[I/ITopI/Iﬁ 1 NOMENICHUN AJIs1 CaMOCTOSTEIbHOM pa6OTLI

HaumenoBanue yueOHBIX ayJUTOPHUI U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu OOyueHus

07. IlomenieHus sl CAaMOCTOSTETBHON pabOThI

[Tomerienue 17151 CaMOCTOSITENEHOM pabOTHI
(uuTanbHbIl 321 6ubmuotekw, ayn. 217): [1K-23 mr., B
1.9. 1 mt.- I[IK gns our ¢ OB3 (cucteMHbIi 010K,
MOHHTOD, KJIaBUATypa, MBIIIIb) C MOAKIIOYCHUEM K
cet «MHTepHET» U 00OecreyeHneM J0CTyma B
AIIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENIbHYIO
cpeny CII6BI'ACY.

07. YuebHble ayTUTOPUH JIIsl IPOBEICHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KommiekT MybTUMeTMHOTO 000pYyI0BaHUS
(mepcoHaNbHBIN KOMIBIOTEP, MYJIbTUMEIUUHBIN
IIPOEKTOP, PKPaH, ayANOCUCTEMA), 10CKA, KOMIJIEKT
yueOHOIl Mebenu, MOJKII0YeHNE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixoa B MHTEpHET

07. YuebHble ayTUTOPUH JUIsl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

Y4eOHast ayTuTOpUs JJTs TPOBEICHUS 3aHATHI
JICKITMOHHOT'O THTIA, KOMIUIEKT MYJIbTHMETUHHOTO
00opyoBaHus (MMEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIMHHBIA IPOSKTOP, IKPaH, ayIMOCUCTEMA),
JTIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAKIroYeHue K komnbiotepHoit cetu CITOIACY,
BbIXOJ B IHTEpHET




s naBanuaoB u aun ¢ OB3 obecnieunBaroTes crienuaibHbIe YCIOBUS U1 OTYUYESHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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