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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
JIEATEIBHOCTH

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
3ala4ud rCOMETPUICCKOI'O0 U aHAJITUTUYICCKOI'O

XapakTepa;
BJIaJeer

CTaHJAPTHBIMM  METOJaMHM W MOJEISAMU
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 JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Hannast tucruruinHa (MOyib) BKIoueHa B brok «/luctumnuael, Moaynu» b1.0.14.02 ocHOBHO#
npodeccuoHansHOM 06pa3zoBaTenbHOM mporpammbl 09.03.02 MHpopMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHH U
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4eOHOro IIIaHa.
3HaHMe IPOrpaMMbl CPEAHEH LIKOJIBI 0 BCEM MaTeMaTUYeCKUM JTUCHHUTIITMHAM.
Brnanenue TeopeTnueckuM MaTepHaioM JTUCHUIUIMH adre0pbl 1 F€OMETPHH.
YMeHue penate 3a/1a4u 10 3TUM JUCLUITIIUHAM.

Ne Tocseyomue UCIATIHHI Kon u HanMeHoBaHHe HHIMKATOpA
n/n JOCTH>KEHUS] KOMIIETEHLIUT

1 |[Auddepenunanbable ypaBHEHUS OIlK-1.2

2 |Texunueckas MeXaHUKaA OIIK-1.3, OIIK-1.4, OIIK-1.5

3 | KommekcHslii ananu3 OIlK-1.2




Teopust BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKA

OIIK-1.2

YuciaeHHble METOIBI

OIIK-1.2, OIIK-6.1

JInHENHOE ¥ HETMHEWHOE MPOrpaMMUPOBAHUE

OIIK-2.3, OIIK-1.4

KOMHBIOTepHOC 1 MaTEMaTH4CCKOE MOJACIIMPOBAHUC

OIIK-8.1, OIIK-2.2, OIIK-3.2

O |IN|O|OT| &~

KoneuHo31€MEHTHEIC IpOrpaMMHBIC KOMITJICKCEBL

OIIK-2.1, OIIK-2.4, OIIK-2.5

4. O0beM TUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy o0yuyaouuxcs ¢ npenojaasaresieM (1o BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1 2
TIOATOTOBKY
KontrakTHas padoTa 112 48 64
Jlextmonnsie 3ansarus (JIek) 48 0 16 32
[paktuueckue 3ansatus (I1p) 64 0 32 32
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 2,1 1,05 1,05
KOHCYJIBTAIMH 10 KypCOBOH paboTe (ITPOEKTy), 08 0.4 04
KOHTPOJIbHBIM paboTam (PI'P) ' ' '
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOTHI 0,8 0,4 0,4
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KoHCYyIbTaLUA TIepeI SK3aMEHOM H cllada 0.5 0,25 0,25
Yachl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesbHast pagora (CP) 102,4 50,2 52,2
O0611as TPY10eMKOCTH JUCHUNIIUHBI (MOTYJIs1)
qachl: 252 108 144
3aYeTHbIE eTUHUIIbI: 7 3 4

5. Copepixkanme IMCHUIIHHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHUueM

OTBE/ICHHOT'0 HA HUX KOJHMYECTBA aKaJeMH4YeCKHX YaCOB U BUI0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonTakTHas padota (110 yueOHBIM
3aHATHUAM), Yac. Kon
WHAUKATOPD
= a
Q| Jekuuu 113 JIP Bcero,
Ne Pazgensl muCUTUIMHEI S CP ac JOCTIDKEHHU
Q qac.
O U3 HUX N3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
MpaKTH- MpaKTH- MpaKTH-
BCETO B BCEro . BCErO . nn
moaro- noaro- rnoaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. KommiekcHbie yucna
U MHOT'OWICHBI
€lCTBUA HaJl KOMIUIEKCHBIMU
11, |A . 1 8 6 | 14 |omnk-12
yuciiaMi. MHOTOYJIEHEI
2 |2 paznen. Matpuupbl u
ONPEACITUTENH.
2.1. | JleficTBUS Ha/T MaTpHUIIAMA 1 2 2 6 10 OIIK-1.2
OnpenennuTeny U UX CBOMCTBA.
2.2, |2 PeA 1| 4 4 6 | 14 | OIK-1.2
Teopema pa3yioKEHUs!




OO6parnas matpura. Padr

2.3. 8 14 OIlK-1.2
MaTpPHIIBL.
3. |3 paznmen. CucreMbl TMHENHBIX
ypaBHEHUU
3.1. Crcreml JTHHCHHBIX 421 10,2 | OIIK-1.2
ypaBHEHHI
3.2. |Meron I'aycca 8 10 OIIK-1.2
33, OI[HOPO,Z[HBIC CHCTEMBI 4 OIK-1.2
JUHEHHBIX YPaBHEHUI
CobcTBeHHbIE Uncia U
3.4. | coOcTBEHHBIE CTOIOLIBI 6 10 OIIK-1.2
MaTpPHUIIbI.
4. |4 paznen. Ananutuyeckas
TreOMETpPHSI Ha TTIOCKOCTH
4.1. [IIpstmast TMHUS HA IIOCKOCTH 6 12 OIIK-1.2
42 Kanonnueckue ypaBHEHUS 4.2 8.2 OITK-1.2
KPUBBIX BTOPOTO MOPSIIKA
HccnenoBanue ypaBHEHHs
4.3. | BTopoii crenenu. [locrpoeHue 12 16 OIIK-1.2
€ro reOMeTpuIeckiux 00pa3os.
5. |5 pa3nmen. Hast KOHTaKTHAs
pabora
5.1. | Mnas koHTaKkTHas pabota 0,8 OIlK-1.2
6. |6 pasnmen. KonTpoas
6.1. | 3auérCOn 9 OIIK-1.2
7. |7 pasnmen. BektopHas anredpa
CucremMbl KOOpIUHAT Ha
7.1. | mpsiMOH, Ha TUIOCKOCTH, B 2 OIIK-1.2
MIPOCTPAHCTBE.
79 JInHeiHbIe onepanuy Ha 5 OITK-1.2
BEKTOPAMH.
[Ipoexnnn BEKTOpa Ha OCh.
7.3. | OcHOBHas TeopeMa BEKTOPHOI 4 6 OIlK-1.2
areopsl.
CkansipHoe, BEKTOPHOE,
7.4. | cMemaHHOE TPOU3BEACHUS 4 10 OIlK-1.2
BEKTOPOB.
8. |8 pazmen. Ananutuueckas
TeOMETpPHUS B IPOCTPAHCTBE
81 [Ipsimast 1 IIOCKOCTH B 4 12 OITK-1.2
MIPOCTPAHCTBE
HccnenoBanue ypaBHEHHs
BTOPOU CTENIEHH OTHOCUTEIIBHO
8.2. | Tpex mepeMeHHBIX. 8 16 OIlK-1.2
Kinaccudukanms moBepxHocTei
BTOPOTO TIOPSIIKA.
9. |9 pasnen. JIuneiinbie
MIPOCTPAHCTBA
91 AKCHOMBI TUHEWHOTO 4 OITK-1.2

IPOCTPAHCTBA




bazuc u koopauHaThI.
9.2, P 2| 4 4 4 | 12 | OIK-1.2
Pa3zmepHOCTH TPOCTPAHCTBA.
9.3. | EBKiMIOBBI IPOCTPAHCTBA. 2| 4 2 4 10 OIIK-1.2
10. |10 pa3znen. Jluneitnbie
npeoOpa3oBaHUs
101 Onpenenenue JMHEHHOTO
"~ | mpeoOpa3oBaHUs U €ro 21 2 2 OIIK-1.2
MaTpuyHas hopma
10.2 BeipoxkaenHoe u
"~ | HEBBIPOXKICHHOE JINHEHHOE 21| 2 2 OIIK-1.2
npeoOpa3oBaHue
103 Co6cTBeHHBIE BEKTOPHI U
"~ | coOcTBEHHBIE 3HAUCHUS 2| 2 4 6 OIlK-1.2
JMHEHHOro NpeoOpa3oBaHusl.
10.4 KBaaparuunbie GopMEl. 2| 4 4 8 OIIK-1.2
11. |11 paznen. Unas koHTakTHAs
pabora
11.1. | Mnas koHTakTHas paboTa 2 0,8 OIlK-1.2
12. |12 pa3znen. KorTpoisb
12.1 | Dksamen 2 27 OIIK-1.2
5.1. Jlexuun
Ne | HaumeHnoBanue paznena .
. HaumeHnoBaHue 1 kpaTKoe coep:KaHue JEKIUN
pasn Y TEMBI JIEKIIUI
Marpuiel. Buger matpun. JledcTBUS Hal MaTpULIAMU.
Marpuna u ee pazmepsl. Buapsl matpuul. TpaHCIIOHMPOBAaHUE MATPHUILBI.
5 JeitcTBust Hax CummeTrpudHas
MaTpHIAMH MmaTpuna. CiokeHue MaTpuI] U CBOMCTBA ONEpaIiK CIOKEHUS.
YMHOXkEHNE MaTPULbl HA YUCIIO.
YMHoOxeHne maTpull. CBOMCTBA Ollepaliii YMHOXEHUSI.
Omnpenenurenu u ux cBoiictBa. Teopema pa3inoxeHus.
OHpeI[eJ'II/ITeJ'II/I U UX OHpGI[GJ'II/ITCJ'II/I BTOPOT'O U TPETHETO MOPAAKOB. HepeCTaHOBKI/I nus3
3 cBoiictBa. Teopema | HATypaJbHbIX YUCEIL.
pa3noXKeHUA OHpGI[GJ'IeHI/IC OIPECACIIUTEIA IPOU3BOJIBHOT'O ITOPAAKA. CBolicTBa
onpeaenuteneil. Teopema paznoxeHus.
OOpatHas matpuiia. Panr maTpuis!.
4 OG6parHas MaTpuia. | BeraucieHne oOpaTHON MATPUIILI Yepe3 COH3HY. MUHOPbI MAaTPHIL.
PaHr MaTpuibL. Ornpeznenenne paHra MaTpUllbl, €r0 BEIYUCICHHUE C TOMOIIBIO
AIIEMEHTAPHBIX MPE0OPa30BAHU.
®opmynsl Kpamepa. Teopemsr Kponekepa-Karennu.
PaBHOCHIIBHOCTB cHUCTEM JIMHEWHBIX ypaBHeHU. [IpeoOpa3oBanusi, He
HapyIIaIie paBHOCHIBHOCTE. OnpeiesieHHbIe, HEONIpeeTICHHbIE
HECOBMECTHbIE cucTeMbl. Pacipennas marpuna cucreMmbl. Heobxonnmele
5 CucreMsl JIUHEHBIX N JO0CTAaTOYHBIC YCIIOBUSA CYyIIECTBOBAHUA peHIeHHI)'I CHCTEMBI JIMHEWHBIX
ypaBHEHH i ypaBHenui (I reopema Kponekepa-Kamnemnn). CBoO60HBIC 1 0a3UCHBIC
nepemenHsble. || reopema Kponekepa-Kanennu. Cuctema ypaBHeHUH ¢
KkBaapaTtHoM MaTpuuei. Teopema Kpamepa o BBIYMCIEHUH peIIEHUN
CUCTEMBI ypaBHEHUI ¢ HEOCOOO! KBaApaTHONW MaTPULIEH.
0 OaHOPOHBIE CUCTEMBI
H HBIE CUCTEMBI
7 A 0? OZtHBIC CHCTC > | Heobxomumoe n
JIMHEWHBIX YPaBHEHUN




JIOCTATOYHOE YCJIOBHUE CYIECTBOBAHUS PELICHUN OJHOPOIHON CUCTEMBI.
DyHIaMEHTAIbHASL CUCTEMA PEIIEHUN OJHOPOJIHON CUCTEMBI.

CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE CTOIOLIBI
MaTpHULIBL.

CoOcTBeHHBIE UnCIa U COOCTBEHHBIC BEKTOPHI KBaIPaTaHBIX MATPHII
Omnpenenenne cOOCTBEHHOTO YUCIIa MATPUIIBI 1 COOTBETCTBYIOIIETO MY
cOOCTBEHHOTO CcTOJIONA. XapaKTePUCTUUECKOE YPABHCHHE U
XapaKTEPUCTUUECCKUHN MOJTUHOM MaTpullbl. JInHelHas HE3aBUCU-MOCTh
COOCTBEHHBIX CTOJIOIIOB, COOTBETCTBYIOIINX PA3IMYHBIM COOCTBEHHBIM
YuUCIaM.

14

CuctemMbl KOOpAUHAT HA
MPSIMOM, Ha TNIOCKOCTH,
B IPOCTPAHCTBE.

CucreMbl KOOpJIMHAT HA MPSMOMA, Ha MIOCKOCTH, B IPOCTPAHCTBE.
JlexkapToBbI cUCTEMbI KOOPIWHAT Ha MPSIMOMA, Ha MIIOCKOCTH, B
npoctpaHncTBe. HampaBieHHBINH OTPE30K B POCTPAHCTBE U €T0 MPOEKIIUS
Ha OCh.

PaccTosHue Mexny 1ByMs TOUKaMHU B IIPOCTPAHCTBE.

Jenenue orpe3ka B 3a1anHOM oTHoueHuu. [lomnsipHas, chepuyeckas u
HUIMHpUYECKas CUCTEMbl KOOPAUHAT.

15

JIunelHbie onepanuu
HaJl BEKTOpaMHU.

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU.

[TonsiTne reomerpuyeckoro Bekropa. PapeHcTBO BekTOpoB. CBOOOIHBIE
BekTopa. Jlnmua Bektopa. OpT Bektopa. Hynb-Bektop. Konneapusie
BekTopa. Cioxxenue BekTopoB. [IpaBuino mapamnenorpamma. [1paBuio
TpeyroyibHIKa. CBOMCTBA ONepalnuii CJI0KEeHUs. Y MHOKEHHE BEKTOpa Ha
yucio. CBOMCTBO orepaluyu yMHOKEHHUS BEKTOpa Ha 4yucio. Beipaxxenue
BEKTOpa 4Yepe3 €ro OpT U €ro UIMHY. Y CIIOBHE KOJJTMHEAPHOCTH BEKTOPOB.

16

[Ipoexunu BekTOpa Ha
ocb. OcHOBHasl TeopeMa
BEKTOPHOM anreopsl.

[Ipoexinu BekTopa Ha ochk. CocTaBistoias BekTopa 1o jiocu. OCHOBHas
TeopeMa BEKTOPHOU alreOphl.

Cocrasisromue Bektopa 1o ocu. IIpoexnuu Bexropa Ha ock. TeopeMsl o
IIPOEKIMSIX:

BBIPAKCHHE NTPOEKIIMU BEKTOPA YEPe3 €ro JUIMHY U KOCHUHYC YIJla MEXIy
BEKTOPOM U OCBIO;

BBIPAKEHUE NIPOEKIIMH BEKTOPA HA OCh Y€Pe3 KOOPAUHATHI IPOEKIIUU €T0
KOHIIA U €ro Hayajla Ha JaHHYIO OCh; IIPOEKLUS CYMMBbI BEKTOPOB;
IIPOEKLUs ITPOU3BEICHUS BEKTOPA HA YKMCIIO; BBIPAXKEHUE COCTABIAIOILECH
BEKTOPA IO OCH YEPE3 €0 MPOECKIHUIO HA OCh U OPT JaHHOM OCH.
BrIpaxenue BekTopa

4yepe3 €ro NMpoCKurun Ha TP B3aMMHO MEPIICHANUKYIIAPHBIC OCH - OCHOBHAA
TeopeMa BEKTOpHOH anreOpsl. JlekapToBbl KOOPAMHATHI BEKTOPA.
Hanpagnsromye KoCMHYChl BEKTOpa. BbIpakeHHe IMHBI BEKTOPA Yepe3
€ro NpoeKLHU Ha TPU B3aUMHO NepHeHAUKYIsIpHbIe ocu. CBONCTBO
HaIpaBJIAOIINX

KOCHUHYCOB.

17

CkansipHO€, BEKTOPHOE,
CMEIIaHHOE
IIPOU3BENECHUA
BEKTOPOB.

CxanspHoe, BEKTOPHOE, CMEIIaHHOE MPOU3BEICHUS BEKTOPOB.

bazuc B reoMmeTpryeckoM MpOCTPAHCTRE.

OnpeneneHne CKaJIIpHOTo MPOU3BEICHUS BEKTOPOB U €r0 CBOMCTBA.
Breipaxxenue ckalapHOTO MPOU3BEICHUS Yepe3 MPOEKIINU BEKTOPOB-
COMHOKHUTEJICH Ha TPU B3aHUMHO TEPIEHUKYISIPHBIE OCHU. Y CIIOBUE
MEePHEHINKYISIPHOCTH BEKTOPOB. JIeBast u mpaBasi TPOMKH BEKTOPOB.
Onpenenenue

BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB U €0 CBOMCTBA. BhipakeHue
BEKTOPHOTO MPOU3BEJICHUSI BEKTOPOB YEPE3 MPOEKIIUU BEKTOPOB-
coMHOXxuTenel. KomrmanapHocTh BeKTOpoB. CMEIIaHHOE MPOU3BEICHUE
TpeX BEKTOPOB U €T0 CBOMCTBA. BhIpakeHne CMENIaHHOTO MPOU3BEICHUS
BEKTOPOB

yepes MPOEKIIUU BEKTOPOB-COMHOKHUTENEH. Y CJIOBUE KOMITJIAHAPHOCTH
BEKTOPOB. JIMHElHAs 3aBUCUMOCTb U JIMHENHASI HE3aBUCUMOCTh




BEKTOPOB. Y CJIOBUE JIMHEWHON HE3ABUCUMOCTH JBYX BEKTOPOB, TPEX
BEKTOPOB. ba3uc B NpOCTPaHCTBE TEOMETPUUYECKUX BEKTOPOB.

20

AXKCUOMBI JIMHEUHOT'O
MIPOCTPAHCTBA

AKCHOMBI TUHEHHOTO TPOCTPAHCTBA.

[TonsiTve BEKTOPHOTO (JIMHEHMHOT0) MPOCTPAHCTBA. AKCUOMBI TUHEHHOTO
IIPOCTPAHCTBA U CJIEACTBUS U3 HUX. [[pruMepbl BEKTOPHBIX IPOCTPAHCTB:
MPOCTPAHCTBO N-MEPHBIX CTPOK (CTOJIOIOB) 351eMeHToB mnoieit R u C.

[TpocTpaHCTBO r€OMETPUYECKUX BEKTOPOB, IPOCTPAHCTBO MHOT'OUJIEHOB
CTETICHH, HE TIPEBOCXOAIIEH I1, IPOCTPAHCTBO HENPEPHIBHBIX (DYHKITHIA.

21

bazuc u kooparHaTHI.
PazmepHocTh
IIPOCTPAHCTBA.

basuc u koopauHatel. PazmepHOCTh IpOCTpaHCTBA.

JIuneliHas 3aBUCUMOCTD U JIMHEWHAsI HE3aBUCUMOCTD 3JIEMEHTORB
BEKTOPHOTO IIpocTpancTBa. Onpeaenenue 6a3rca TMHEHHOTO
npocTtpaHcTBa. KoopinHaTel BEKTOpa OTHOCUTENIBHO 3aJaHHOIO

0a3uca B TMHEWHOM ITPOCTpPaHCTBE. EAMHCTBEHHOCTh Pa3JI0KEeHUs BEKTOPA
o 6asucy. OmnpenencHue pa3MEepHOCTH JIMHEHHOTO IMPOCTPAHCTBA.
BoluncieHue pa3MepHOCTEH pa3InuHbIX IpocTpancTB. M3omophuzm
BEKTOPHBIX MPOCTPaHCTB. 30MOP(HHOCTH BEIIECTBEHHBIX N-MEPHBIX
JMHEHHBIX pocTpaHCTB. [IpeoOpa3oBanue 6a3uca KOHEYHOMEPHOTO
BEKTOPHOTO MPOCTpaHCTBa. MaTpuiia

nepexojia oT ogHoro 6asuca K Apyromy. [IpeoOpazoBanne KOOpAUHAT MPU
npeoOpa3zoBanuu Oa3uca

KOHEYHOMEPHOTO BEKTOPHOTO MpocTpaHcTBa. [loHsATHE MOANpOCTpaHCTBa.
Jluneiinas 000J1049Ka 3JIEMEHTOB MpocTpaHcTBa. CyMMBI U TIEPECCUCHHS
MOANPOCTpaHCTB. Pa3noxkeHnre TMHEHMHOTO MPOCTPaHCTBA B MIPAMYIO
CyMMY MOJIPOCTPAHCTB.

22

EBxnuaoBbI
IIPOCTPAHCTBA.

EBKIMI0BBI TPOCTPAHCTBA.

BeuecTBeHHbIE €BKINIO0BBI IPOCTpaHCcTBa. CKaIspHOE IPOU3BEICHUE
AJIEMEHTOB BEIIECTBEHHOTO BEKTOPHOTO ITpocTpaHcTBa. HepaBeHCTBO
Kommu-bynsikockoro. Matpuna ['pamma 11 BEIeCTBEHHOTO €BKJIAI0BA
npoctpaHcTsa. Hopma aieMeHTa BEKTOPHOIO MMPOCTPAHCTBA.
HopmupoBanHoe BemiecTBeHHOE MPoCcTpaHCTBO. OPTOHOPMUPOBAHHBIH
0a3uc KOHEUHOMEPHOT'O €BKJIMJI0BA MPOCTPAHCTBA U €r0 CBOICTBA.
Anroputm oproroHanuzanuy. OpToroHajbHOE TONOJTHEHHE
MOJMPOCTPAHCTBA €BKJIMI0BA NpocTpaHcTBa. M3o0Mopdpu3M 3BKINIOBBIX
npocTtpaHcTB. KoMIuiekcHbie

€BKJIN0BBI IpocTpaHcTBa. CKaIsipHOE MPOU3BEICHUE 2JIEMEHTOB
KOMIIJIEKCHOT'O BEKTOPHOr0 npocTtpancTBa. HepasencTeo Komm-
ByHSIKOBCKOIO M HOpMa B ClIy4ae KOMIUIEKCHOTO €BKJIMI0BA ITPOCTPAHCTBA.
OpTtoHOpMUpPOBaHHBIHM 0a3uc U MaTpula ['pama B KOMITJIEKCHOM CiIydYae.
YHUTapHBIE MATPULIBIL.
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Onpenenenre
JIMHENHOTO
npeoOpa3oBaHus U €ro
MaTpuyHas ¢popma

Omnpenenenue TMHEMHOTO Ipeodpa3oBaHus U €ro MaTpuuHas popma
HeticTBust Hax mpeoOpa3oBaHUSIMHU.

Onpenenenne TMHEWHOTO NTpeoOpazoBanus. Ero npencraBineHue B
MatpudHoi popme. [IpeobpazoBanre MaTpHUIlbl THHEHHOTO
npeoOpa3oBaHusl MPU MepeXo/ie K HOBBIM Oa3ucaM. JleicTBUs HaT
npeoOpa3oBaHMUSIMHU.

24

BeIpoxieHHoE 1
HEBBIPOXKJIEHHOE
JIMHEWHOE
npeobpa3oBaHue

BripoxxaeHHOe 1 HEBBIPOXKACHHOE TMHEHHOE TTpeodpazoBanue. OOpaTHoe
npeobpazoBaHue.

BriposkieHHOE 1 HEBBIPOXKJIEHHOE JIMHEHHOoe Mpeodpa3oBanue. O6paTHOE
npeoOpa3oBanue u ero marpuua. Heodxoaumoe u

JIOCTaTOYHOE yCJIOBHE OMEKTUBHOCTH JIMHEHHOTO ITpeodpa3oBanus. Sapo
JIuHENHHoro mpeoOpa3oBanus. Panr nmuHelHOro mpeodpa3oBaHusl.
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CoOCTBEHHBIE BEKTOPBI
U COOCTBEHHbBIE
3HAYCHUS JIMHEHHOTO
npeoOpa3oBaHuUs.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUYCHUS JINHEHHOTO
npeoOpa3oBaHMs.

XapakTepuCcTUYECKU MHOTOUWICH JTHHEHHOTO TIpeoOpa3oBaHusl.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUECHUS IMHEHHOTO
npeoOpazoBanus. KaHOHWYECKHIA BUJI JIMHEHHOTO MPEOOPa30BAHMS.
XKopnanosa popma KBagpaTHOM MaTPHIIBIL.

[Ipumeps! nuHENHBIX TpeoOpa3oBaHUil.
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KBanparuunsie opMBl.

KBanpatuanbie popmBbl.

KBanpatuanbie popmbl.

3akoH uHepIWH KBaapaTuIHbIX Gopm. Kpurepuii CunbBectpa.
3HaKOOIIpeIeTICHHbIE, 3HAKOIEPEMEHHbBIE, 3HAKOIIOCTOSIHHBIE
KBaapaTtuuHbie Gopmbl. [IpuBeenne kBapaTHIHON GOPMBI K CyMMe
KBaJpaToB, MeToA Jlarpanxa. 3aKOH HHEPIMU KBAJPATHUHBIX (OPM.
Kpurepnii CunbpBecTpa 3HaKOOIIPEIEIEHHOCTH KBaIPpaTUYHON (OPMBEI.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

p]:;‘)ﬂ U TEMBI HPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHATUN
JleficTBHS HaJl KOMILUICKCHBIMH YHCIaMu. PelieHue ypaBHeHHH 2-0i1 , 3-¢it
u 4-ol creneHen
Anrebpanyeckasi 1 TPUTOHOMETpUYEcKast (OPMbI KOMITJIEKCHOTO YHUCIIA.
YMHOKEHUE U JIeJIeHHe KOMIUIEKCHBIX YMCeN B ajaredpanyeckoit popme.
Tpuronomerpuyeckasi hpopMa KOMIUIEKCHOTO YHCIa. Y MHOXKEHHE U
HeiicTBus Hat JIETICHUE KOMIUICKCHBIX YHCe B TPUTOHOMETPHYECKOU opme.
1 KOMILICKCHBIMH Bo3Benenne KOMITJIEKCHOTO YKcIIa B IeNTyto crerneHb. Dopmyna Moagpa.
YyHuClIaMUu. MHOTOWIEHB! | Jf3peyenne KOPHSI

M3 KOMIUIEKCHOT'O YHCIIA.
Kpartnsie kopau. OcHOBHasi TeopemMa anre0pbl KOMIUIEKCHBIX YHCEIT U
cneactBue u3 Hee. Teopema Buera. Pa3nokeHne MHOTOYJIEHOB Ha
MHO)kuTenn. opmynsl Kopaano.

) JleiicTBus Haq JleicTBUs HaJ MaTpUIlaMHU.

MaTpuliaMu CrnoxeHune u YMHOXCHUC MATPHII.
OHpeHeHI/ITeHI/I U UX Brruncienue OHpeHCHI/ITCHeﬁ
3 cBoiicTBa. Teopema | Bbruncienue onpenenuteneit 2-ro u 3-ro MopsiAKoB. Berancnenne
pasnoxeHus onpeaenutenet 4-ro, 5-ro, 6-ro nopsAaKoB. OnpeaenuTeny mopsaka n.

Brruncnenmne o0paTHOM MaTPHIIBL.

4 OGparHas Matpuia. | BBIYMCICHHE PAHIOB MaTPHIL.

PaHr MaTpHIBL. Brruncnenmne oOpaTHOM MaTpHIIBI Yepe3 COI3HYI0. BrIuncienne paHroB ¢

MTOMOIIIBIO JIEMEHTAPHBIX MPEe0Opa30OBaHMIA.

5 CucTeMmbl TuHelHbIX | PellieHue cucteM ¢ KBaJpaTHON MaTpuIleil. AHaIU3 CUCTEM C




ypaBHEHUH

MIPOU3BOJIBHON MaTPULICH.
Pemienue cuctembl ¢ KBaipaTHOM MaTpulleil. AHAIU3 COBMECTHOCTHU U
HEOIPEIEIECHHOCTH CUCTEMBI C IIPOU3BOILHON MaTPULIEH.

Meron I'aycca

Pemenue cucreM METOI0M UCKITFOUCHUS TIEPEMEHHBIX
Pelienue nuHEHHBIX cUCTEM METOAO0M ['aycca.

OIIHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenne OJHOPOJHEBIX CUCTEM
Pemenne OOHOPOJHBIX CUCTCM

CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE CTOIOLIBI
MaTpHULIBL.

CoOcTBeHHBIE YnCIa U COOCTBEHHBIE BEKTOPBI KBAIPATHBIX MATPHI]
Omnpenenenne cOOCTBEHHBIX YHCET M COOCTBEHHBIX BEKTOPOB MATPHII
BTOPOTO M TPETHETO MOPSIKOB.

[Ipsmast nuHus Ha
IIJIOCKOCTH

[Ipsimas TMHUS HA TUIOCKOCTH

OO6miee ypaBHEHUE MPSMOM. Y paBHEHUE IPSIMOM B OTpE3Kax.
Kanonunueckoe ypaBHEHUE NIPAMOM. Y paBHEHUE IPSAMOM, IPOXOIALLIECH
gepes JBE TOYKU. YTOJI HAKJIOHA MIPSIMOM, €€ YTII0BOM KOd(h(UIIMEHT.
YpaBHEeHHE MPsSMOi ¢ yriioBEIM K03 durmentom. HopmansHoe ypaBHEHUE
MPSMOM.

VYron Mexay 1ByMs IPSIMBIMU. Y CIIOBUSI TAPAUICIIbHOCTH U
NEePHEHINKYIISIPHOCTH TIPSIMBIX.

Paccrosinue oT TOUKM 10 IpsIMO. Y paBHEHHE ITyYKa MPSMBIX.
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Kanouunueckue
YPaBHEHUS KPHUBBIX
BTOPOTO MOpPsiJIKa

KanoHnveckue ypaBHEHUsI KPUBBIX BTOPOTO MOPSIKA.

Onnunc. Kanonnueckoe ypaBHeHue sruiunica. Mcenenoanue hopMbl
anuIca. DKCUEHTpUcUTeT siutunica. ['unepbona. Kanonnueckoe
ypaBHeHHe rurepOoisl. MccnenoBanue Gopmbl runiepOoIIbl.
OKCIEHTPUCUTET TUNepOoIIbl. ACUMOTOTH runepOoisl. Bzaumuo
conpsbkeHHbIe TUIepOobl. PaBHOOOUYHBIE THIIepOoIb. [Tapaboa.
Kanonnveckoe ypaBHeHue napadosbl. MccnenoBanue Gopmbl mapabolibl.
Bunsr napaboun. Jlupextpucsl amurnca u runepoomsl. Ob1iiiee onpeaeacHue
KPUBOW BTOPOTO MOPSIIKA.

11

HccnenoBanue
YpaBHEHUS BTOPOU
crenenu. [Tocrpoenune
€ro reOMeTPUYECKUX
00pa3os.

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

UccnenoBanue ypaBHEHHsI BTOPOI CTETIEHU C ABYMsI HEU3BECTHBIMU X U Y ,
HE coJiepKaliero npousseaeHus xy. Kinaccudukaius ero reoMmeTpuieckux
o6pa3zos. [IpeobpazoBaHue KOOpAUHAT HA TUIOCKOCTU. Y paBHEHUE BTOPO
CTENeHH, coJieprKalliee pou3BeeHne xy. Beibop yria moBopora
KOOPJIMHATHBIX OCEH, NCKITIOYAIOIIETO WIEH, COJAEPKaliil MPOU3BEACHHE
xy. IHBapuanTsl ypaBHeHUs1 BTOpoy cteneHu. [lomHas kinaccudukamms
TEOMETPUUYECKUX 00pa30B YpaBHEHUs BTOPOIl CTETICHHU.

18

[Tpsimas ¥ MIOCKOCTH B
IIPOCTPAHCTBE

[Tpsimast ¥ MIOCKOCTH B IPOCTPAHCTBE.

2

[TnockocTs B mpoctpancTBe. OO0I1Iee ypaBHEHNE TUIOCKOCTH. Y paBHEHUE
IJIOCKOCTH B oTpe3kax. Buasl minockocteil. HopmanbHoe ypaBHEHUE
I0CcKOCTH. PaccTosiHME OT TOUKH J10

MJIOCKOCTH. YTOJI MEXKIY JBYMS IJIOCKOCTSIMU. Y CIIOBHSI apalieIbHOCTH
Y NEPHEHANKYISIPHOCTH TIOCKOCTe!. [IpsiMast TMHUSA B IPOCTPAHCTBE KaK
JUHUS TIepeceUeHus ABYX IIockocTeil. KanoHnueckue ypaBHEHUs
npsiMOii, ee HanpasJsaromKi Bektop. [lapamerpuueckue ypaBHEHUs
npsMOM. YToJ MKy IByMs MPSMBIMU. Y CJIOBUS ApAJLJIEIbHOCTH U
MEPICHIUKYISIPHOCTU TPSIMBIX.

VYron Mexay npsiMOH U IJIOCKOCTBIO. Y CIIOBUSI MApajuIeIbHOCTH U
NEePHEHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.
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Uccnenosanue
YpaBHEHUS BTOPOU
CTENEHN OTHOCHUTEIIBHO

HccenenoBanue ypaBHEHHsI BTOPOM CTEIIEHU OTHOCUTEIBHO TPEX
[IEPEMEHHBIX.
Knaccugukarus moBepXHOCTEH BTOPOro MOPSIKA.




TpeX MEPEMEHHBIX.
Knaccudpukanus
MOBEPXHOCTEN BTOPOTO
MopsJKa.

MatpuyHas 3anuch ypaBHEHHS BTOPOW CTENIEHH OTHOCUTENBHO TPeX
nepeMeHHbIX. [lapaienbHblil MEPeHOC KOOPIUHATHBIX OCEH.
LlenTpanpHbIe U HE LIEHTPAJIBHBIE TOBEPXHOCTH.

[IpuBeneHre MaTpHULIbI TPYIIIBI CTAPIIMX YICHOB yPAaBHEHUS BTOPOil
CTENEeHHU K TUaroHaAIbHOMY BHUJIY C TOMOIIIb IIOBOPOTA KOOPAUHATHBIX
oceit. Knaccuduxkamus reomerpuyeckiux 00pa3zoB yIpoLUIeHHOTO
YpaBHEHUSI BTOPOH CTEIIEHU OTHOCUTENILHO TPEX MEPEMEHHBIX.
UccnenoBanue Gpopmbl MOBEPXHOCTENH BTOPOTO MOPSIIKA: SJUIUIICONA,
OJTHOTIOJIOCTHOTO TUNIEPOOIION 1A, ABYXIIOJIOCTHOTO TUIIEpOOIONaa,
SIUTUIITUYECKOTO Mapadoionia, THIepOoINIecKoro napadoaouaa, Konyca,
AJUIANITUYECKOTO,

napaboIMYecKoro, TUIEPOOTUICCKOTO IIUITHH]IPOB.

AKCHUOMBI JINHEHHOTO

AXCHOMEI THHEHHOTO IMPOCTPAaHCTBA.

20 MPOCTPaHCTBA [Ipumepbl TUHEIHHBIX TPOCTPAHCTB
bazuc u xoopauHaTel. Pa3MepHHOCTh IPOCTpaHCTBA
Onpenenenne TMHESHHON 3aBUCUMOCTH U JIMHEHHON HE3aBUCUMOCTH
basnc 1 KOOPAMHATBL. | perron0B pasHTHEIX BEKTOPHBIX IPOCTPAHCTB. ONpe/ieseHue 6a3ucos
21 PasmepHocTh JUTSL Pa3IMYHbIX JIHHEWHBIX MTPOCTPAHCTB. PasnokeHue BEKTOPOB 1O
TIpOCTPAHCTBA. 6asucy. ITocTpoeHye MaTUIBI HEPEXO/A OT OJIHOTO 6a3Kca IMHEHHOro
MIPOCTPAHCTBA K IPYTOMY.
BemecTBeHHBIC €BKITUIOBHI IIPOCTPAHCTBRA.
EBKIMI0BBI [TpoBepka akcnoM CKaJIIpHOTO mpou3BeAcHHs. [locTpoeHHe MaTPHUIIBI
22 MPOCTPAHCTBA. I'pama. IIpeoOpazoBanue matpuiibl [ pama mmpu mepexojie K Apyromy

6a3ucy. Berancienne HOpMbI €BKITHI0BA POCTPAHCTBA.

5.3. CamocTosTenpHas pabota 00ydaromuxcs

No | HaumeHnoBaHue pasjaena o
ConeprxkaHne caMOCTOSTEIbHON paboTh
pa3i| [AUCUMIUIAHBI U TEMBI
JleiicTBUS HaI Brruncnenue BoipaxkeHuid. Y paBHEHUS C KOMIUIEKCHBIMU
1 KOMILIEKCHBIMU K02 HUIIIEHTAMH.
qucnami. Muorowiensr |ZloMaiiHee 3aganue. Pemenue 3aiad.
5 JleiicTBuUs Haj YMHOXEHUE MaTpHuil.
MaTpuIlaMu Pemenne 3agau. JlomaliHee 3agaHue
Omnpepenureny v ux | BeluncieHue onpenenurenen.
3 cBoiictBa. Teopema | Pemenue 3anau. Jlomamnee 3aganue
pazioxKeHus
06 Boruncnenue o6paTHON MaTpHIIbL.
4 If)aTHa’I MaTpura. Brruucnenue panra MaTpHIbL.
aHr' MaTpHIIBL. Pemenue 3anau. JlomaiiHee 3ajjaHue.
5 CHCTeMbl IMHEHHBIX | PElIEHHE CUCTEM.
ypaBHEHUI Jomainee 3aganue. Pemenue 3amad.
5 M r Pemrenue TMHENHBIX CUCTEM
CTOA 1 aycca Homamnee 3amanaue Pernenue 3aaad.
Cob6cTBenHble unciia u | ONpeieienre COCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB MATPHI]
8 COOCTBEHHBIE CTOIOIEI | BTOPOIO NIOPAAKa
MaTpPHUIIBL. Jomaraee 3amanue.
I [IpsiMas MuHMS HA TTTIOCKOCTH
9 pAMas JIMHUA Ha Jomaraee 3amanue.
TIOCKOCTH Pemenue 3amau
10 Kanonmyeckue Kanonnueckoe ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA

YpaBHEHHUSI KPUBBIX

JlomarniHee 3a1anue.




BTOPOTO TOPSIAKA

Pemenue 3amau

Uccnenosanue
YpaBHEHUS BTOPOH

Uccnenosanue ypaBHeHus BTOpoil ctenenu. [loctpoenue ero
T€OMETPUUYECKHX 00pa30B.

11 | cremenwn. ITocrpoenne |/Jdomamnee 3ananue.
ero reomerpuueckux | Penienue 3anau
00pa3os.
PazoxeHne BEKTOpa 10 TPEeM B3aWMHO-TIEPICHIUKYIIIPHBIM OCSIM.
[Ipoeknuu BeKTOpa Ha Pelmene 3a1ad.
16 | ocb. OcHOBHas Teopema
BEKTOPHOH anreOpshl.
CkanspHoe, BEKTOpHOE, |Bblunciienue ckaasipHOro 1 BEKTOPHOTO IPOU3BENCHUI.
17 CMEIIAaHHOE Pemenwne 3agau. Jlomalinee 3agaHue.
IIPOM3BEICHHUS
BEKTOPOB.
18 Hp;{Ma;{ U ILUIOCKOCTB B HpSIMaSI U IIJIOCKOCTh B IPOCTPAHCTBE.
MIPOCTPAHCTBE [Tpsimast ¥ MIOCKOCTH B IPOCTPAHCTBE
HccenoBanre HccnenoBanue ypaBHEHHsI BTOPO# CTETIEHH OTHOCHUTEIBHO TPEX
ypaBHEHUSI BTOPOH HNEPEMEHHBIX.
cTernenu oTHocuTenbHo | Kilaccudukaims moBepXHOCTEH BTOPOTO MOPsIIKa.
19 TpeX MEPEMECHHBIX.
Kinaccudukarms UccnenoBanue ypaBHEHHUS! BTOPOM CTEIIEHH OTHOCUTEIBHO TPEX
IIOBEPXHOCTEN BTOPOro |IIEPEMEHHBIX.
HopsIKa. Knaccudukanms moBepxHOCTEH BTOPOTO MOPSIIKa.
Basuc u koopaunatel. | basuc u xoopauHartel. PasMepHOCTE IPOCTPAHCTB.
21 PasmepHocTh Jomamnee 3ananue. Pemenue 3anau.
MPOCTPAHCTBA.
EBKJIMIOBBI BeniecTBeHHBIE €BKIUIOBBI IPOCTPAHCTBA
22 HPOCTPAHCTBA. Jomarnee 3a1anue. Penienue 3aaad.
CobctBennbie BekTopsl | COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUYEHUS JIMHEHHOTO
o5 1 COOCTBCHHBIC npeoOpa3oBaHuUs.
3HaYeHud JuHelHoro | JloMalHee 3agaHue.
npeoOpa3oBaHMUs.
[TpuBeneHne KBaapaTHIHOM (POPMBI K KAHOHHYECKOMY BH]TY.
26 | KBamparuuubie (OpMEL. Jomaninee 3aJaHue.

Pemenue 3agau.




6. MeToaquueckue MaTepuabl JIsl CAMOCTOATEILHOMH PadoThI 00y4AIOIIMXCS M0 TUCIUNIHHE
(mony.no)

[Taker MeTogUYECKON TUTEPATYpPHI, pa3padoranHbiil kageapoit MatemaTrku CIIOGIACY,
COJIep KAl BApUAHTHI 33JJaHUH pacueTHO-TpapUIeCKiX paboT, METOINYECKIE YKAa3aHUSI K X
BBITIOJTHEHHIO, CIICIIMATH3UPOBAHHBIC COOPHUKH 337124 M0 Pa3TMYHBIM TeMaM, METOINYECKHIE YKa3aHUS K
MIPOBEJICHUIO IPAKTHUYECKUX 3aHSATHH 110 PA3IMIHBIM TeMaM, KOHCIEKTHI JIEKIIUN IO CIISIUAILHBIM IJIaBaM
Kypca, BApHAHTHI 33IaHUN JISI CAMOCTOSITEIbHON pa0OThI CTYIEHTOB MO PyKOBOJCTBOM IPETIOaBATEIS.

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

7. OnleHOYHbIE MATEePHUAJIbI VISl IPOBEIEHUsI TEKYIEro KOHTPOJISI yCIeBAeMOCTH U ITPOMEKYTOUHOM
arrecTalMU O0YYAKOIIMXCS MO JMCHUILINHE (MOYJII0)
7.1. IlepeueHb KOMIETECHIINI C YKa3aHUEM ITANoB UX (OPMUPOBAHUS B TIPOIECCE OCBOCHUS JUCITUTUTHHBI

Kon n HaumeHoBanue
Ne KonTponupyemsbie pa3aesnbl JUCUUTLIAHbBI . Bun onieHouHOTO
HWHJMKATOpa KOHTPOJIUPYEMOI
/11 (Motyis) cpencTaa
KOMIIETEHIINHN
JlelicTBus Ha/l KOMILIEKCHBIMU YUCIIAMH. YcTHBIN oIpoc.
1 OIIK-1.2
MHOro4ieHsl Pewenue 3amau.
YcTHBIN oIpoc.
2 | HeficTBus Hag MaTpULIAMH OIIK-1.2 Pemenue 3anau.
TecTbl
Omnpenenureny u ux cpoiictea. Teopema Y CTHBII OMpoC.
3 P ) p OIIK-1.2 Pemenue 3amau.
pa3JoKEeHUS
TecTsbl.
YcTHBIN onpoc.
4 | OOparnas Matpuia. Panr MaTpuisl. OIIK-1.2 Pemenue 3anay.
TecTsl.
. . YcTHBIN Oompoc.
5 | CucreMbl TMHEHHBIX YpaBHEHHM OIIK-1.2 P
Pemenue 3amau.
6 |Meron 'aycca OIIK-1.2 Pemenwne 3amad.
v OnHOpOAHBIE CUCTEMBI JIMHEHHBIX OIIK-1.2 YcTHBIN Ompoc.
YpaBHEHU U ' Pemntenne 3amau
3 CobcTBeHHbIE Uncia U COOCTBEHHBIE OIK-1.2 VYeTHbIl onpoc.
CTOJIOLIbI MATPHIIBL. ' Pemenue 3a1a4.
VYeTHbIM onpoc.
9 [IIpsmas TUHUS HA TUIOCKOCTH OIIK-1.2 P
Pemntenne 3amau.
10 Kanonnueckue ypaBHEHHsI KPUBBIX BTOPOTO OITK-1.2 VYeTHbIM onpoc.
TOPsIIKA ' Pemenue 3amau.
11 HccnenoBanue ypaBHEHNS BTOPOM CTENIEHMU. OITK-1.2 YcTHBII onpoc.
[TocTpoeHue ero reoMeTpuyeckux oopasos. ' Pemenne 3amau
Pemenue 3anau u
12 |Wnas xoHTakTHas pabora OIIK-1.2 A
TECTUPOBAHUE.
.. YcTHBIN Onpoc U
13 |3auérCOn OIK-1.2 P
pelnieHne 3a1a4.
Cucrembl KOOPIMHAT HA MIPSIMOM, Ha .
14 P p ’ OIIK-1.2 YcTHBIN onpoc
MIJIOCKOCTH, B IPOCTPAHCTBE.
15 |JluneliHble onepanuy HaJl BEKTOPAMH. OIIK-1.2 YcTHBII onpoc.
[Tpoeknuu BekTOpa Ha 0ch. OCHOBHAs .
16 | PocKH pa OIIK-1.2 YcTHBIN onpoc.
TeopemMa BEKTOPHOM aJireOphl.
17 [CxanspHoe, BEKTOPHOE, CMEIIIaHHOE OIIK-1.2 YcTHbI# ompoc.




MIPOM3BEICHUSI BEKTOPOB. Pemenue 3anay.
YceTHBII onpoc.
18 |IIpsimMas u MIOCKOCTH B IPOCTPAHCTBE OIIK-1.2 P
Pemrenne 3amau.
UccnenoBanue ypaBHEHHUS! BTOPOU CTENIEHU
19 |OTHOCHTEILHO TPEX MEPEMEHHBIX. OIIK-1.2 YcTHBIN ompoc.
Kiaccudukanms moBepxHOCTEH BTOPOTO ' Pemenue 3anauy.
MOPsIIKA.
20 [ AxcrOMBI TMHEHHOTO IPOCTPAHCTBA OIIK-1.2 YcTHBIN ompoc.
21 bazuc u xoopauHaTel. PazmepHoCTh OIK-1.2 YcTHBIM onpoc.
MIPOCTPAHCTBA. ' Pemenue 3anay.
YcTHBIM onpoc.
22 | EBKIuaoBBI IPOCTPAHCTBA. OIIK-1.2 P
Pemenue 3anay.
23 Ornpenenenne TUHEHHOTO TpeoOpa30BaHUs OIK-1.2 YcTHbIi onpoc.
U ero marpuyHas popma ' Pemenune 3amay.
BripoxieHHOe U HEBBIPOXKIEHHOE .
24 PO POHA OIIK-1.2 VYceTHbIl onpoc.
JUHEITHOe TpeoOpazoBaHue
CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE .
25 CKTOP OIIK-1.2 VYceTHbIl onpoc.
3HAYEHUS JINHEHHOTO MPEOOPa30BAHMSL.
YcTHBIN oIpoc.
26 |KBamparuuubie GOpMEIL. OIIK-1.2 P
Pemenue 3agau.
TectupoBanue u
27 |Wnas xoHTakTHas paboTa OIIK-1.2 p
penieHue 3a1a4.
YcTHBIN onpoc U
28 [Dx3amen OIIK-1.2 P
pelieHue 3a1a4.

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaT€pUAJIbl TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH,
HEOOXOIMMBIE JIJIsl OLICHKH 3HAHWH, YMEHUH M HABBIKOB U (MJIM) OTBITa TPO(ECCHOHATBHON e TeLHOCTH,
XapaKTEpU3YIOIIMUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B ITPOLIECCE OCBOCHUS IUCLUILIMHbI

KontponsHbie paboThl, MpeTHa3HauYEeHHBIE JUIS TPOBEPKH C(HOPMUPOBAHHOCTH MHAUKATOPA
noctuxeHus komnereHuuu OIIK-1.2, T.k. mpuBeIeHHBIM KOMIUIEKT 3aJJaHUH CITIOCOOCTBYET OCBOEHUIO
0a30BBIX MOHATUN U TEXHUYECKUX MPUEMOB JINHEHHOU ainre0pbl 1 (OpMUPOBAHUIO YMEHHUS pPelliaTh
NPUKJIAJHBIE 3a]aui, OBJIaZIeBaTh IPUMEHEHUEM METOJI0B IMHEWHOM anreOpsl B MpodeccHoHaNbHOM
NeSITebHOCTH , @ TAKXKE MPHUBEICHHBIN KOMIUIEKT 33JaHUI CIIOCOOCTBYET OCBOEGHHUIO 0a30BBIX MOHATUH U
TEXHUYECKUX NMPHEMOB aHATUTUYECKON reoMeTpuu U (HOPMUPOBAHHUIO YMEHHUS PELIaTh NPUKIIaIHbIE
3a/1a4u,

OBJIa/I€BaTh IPUMEHEHUEM METOJIOB aHAJIMTHUECKOM FreOMETPHH B TPOHECCUOHATIBHON AEATENbHOCTH.

(KOMILJIEKT 3aJJaHU 17151 KOHTPOJIBbHOU pabOThI)
KonTponbnas padora N1 o teme «MaTpuiibl 1 OIPEIEIUTENN, CUCTEMbl YPABHEHUH. »

1. BerunciauTe onpeaennTesb KBaApaTHOW MaTpULbI MOPSAKA 4;

2. HaiiTu oOpaTHyr0 MaTpuIly JUIsl KBaJpaTHOM MaTPHUIlI Opsaka 3;
3. Pemiuth HEOAHOPOAHYIO CUCTEMY JIMHEHHBIX YPaBHEHUM;

4. PemmuTh OJJTHOPOJIHYIO CUCTEMY TUHEHHBIX YPaBHEHHIA.

Kontponbras padota N2 o Teme «AHaTUTAYECKAsI TEOMETPHS Ha TUIOCKOCTH

1. 3agada Ha UCIIONIB30BAaHNUE YPABHEHUM NIPSIMOM JINHUM HA IIJIOCKOCTH;

2. [ocTpouTh KpUBYIO IO 3a/IaHHOMY YPaBHEHUIO, ONIPEAEITUTh KOOPAUHATHI XapaKTEPHBIX
TOYEK U YPAaBHEHUS XapaKTEPHBIX JTUHUII;

3. Ilo onurcaHuIO CBOKWCTB MHOKECTBA TOUYEK BBIBECTH €I0 YPABHEHUE;

TecTnl
1. BeruucauTh BEIpaKEHHE, COACpIKallee KOMILJICKCHBIC YMCIIa, U BEIOPATh BEPHBIN OTBET.
2. lano koMIuiekcHoe yrciio . Touka A SBIsIeTCSI €ro FreOMETPHUECKUM MPEICTaBICHHEM Ha




KOMIUIEKCHOM MIOCKOCTH.

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

Ykazarb, JUIsi KAKUX YUCENl TEOMETPUUYECKUE 00Pa3bl JIeKAT Ha 3aJaHHON OKPYKHOCTH.

3. [IpeacTaBUTh KOMILUIEKCHOE YHCJIO B TPUTOHOMETPUYCCKOM (hopMme.

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

5. CKOJIBKO KOpHEH (C y4€TOM KPaTHOCTH ) UMEET 3aJaHHbI MHOTOWICH

B I10JI€ KOMIUIEKCHBIX YUCEN?

6. Haiitu Bce KOpHM 33JaHHOTO YpaBHEHHUSI B T10JI€ KOMILJICKCHBIX YHCET

7. KakoBa KpaTHOCTb KOPHS y 3aJJaHHOTO MHOTO4JIeHa?

9. lanbl 1Be MaTpHIIbl. BEIYMCIUTH TPOU3BEICHHUE.

10. /lana maTpunia. Belauciuts ee onpeaeauTeNb.

11. lana matpuma. HaiiTi oOpaTHyIO MaTpHIry.

12. Jlana matpuna. M3 2 npennokeHHbIX GopMyI BEIOPATh BEPHYIO JIJIsl BEIYMCIICHHS €€
ONPEAECITUTENS.

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

14. Jlanbl ypaBHEHUS ABYX MPSMBIX.

BriGpats BepHOE yTBEpKACHHE:

a) IpsIMbIE TTapaJUICIbHBI;

0) TIpsIMBIC TIEPIICHIUKYIISPHBL;

B) YpaBHEHUS OMMCHIBAIOT OJIHY U TY XK€ MPSIMYIO;

T') IpsiIMbIe HE MapaJIeIbHbI U HE MEPICHIUKYIISIPHBI.

15. Y3 nepeuricieHHBIX TUIIOB BHIOPATh TUIT KPUBOM, 3aJaHHOW CBOMM YPaBHEHHEM

16. JlaHo ypaBHEHHE BTOPOM CTEIICHU.

BriOpats BepHOE yTBEpKICHUE:

a) FeOMETPUUECKUM 00pa3oM ypaBHEHHUS SIBISIETCA Mapa MePeCceKaronInxcs MpsiMbIX;

0) reomeTpuyeCKUM 00pa30M ypaBHEHHUSI SIBIISIETCS Mapa MapayljiebHbIX MPSIMbIX;

B) TEOMETPUUYECKUM 00Pa30M YpaBHEHHUS ABIISETCS TOUKA;

') ypaBHEHHE HE UMEET T€OMETPUUYECKOro 00pasa.

2. 1. Jlansl 1Ba BEKTOpA.

BoruncnuTh BelpakeHHe, 3TH BEKTOpa U JIMHEHHbIE ollepaliuy HaJl HUMH.
2. JlaHbl 1Ba BEKTOpA.

BbruncnuTh UX CKaJIsipHOE POU3BEICHHE.

3. aHbl 1Ba BEKTOpA.

BbruncauTh MX BEKTOPHOE MPOU3BEJCHHE.

4. JlaHbl TpU BEKTOpA.

BbruncnuTh UX cMeIIaHHOE POU3BEIACHHE.

5. laHbl ypaBHEHUS NPSIMOM WM YpaBHEHHUE IIJIOCKOCTH.

Br16paTh BepHOE yTBEpKIEHUE:!

a) mpsiMasi ¥ MJI0CKOCTh MapaJuIebHBI,

0) mpsiMasi ¥ MJIOCKOCTh NEePIIEHIUKYIISPHBL;

B) IpsAMas MPUHAJIEKUT IUIOCKOCTH;

I) IpsiMasi He MEePIEeHIUKYIISIpHA TUIOCKOCTH U UMEET C Hel 0JIHY OOLIYI0 TOUKY.
6. /lanbl ypaBHEHHUS IBYX IPSIMBIX.

Bri6path BepHOE yTBEpKI€HUE:!

a) MpsSIMbIC TTapaJUICTbHBI;

0) nmpsiMble IePIIEHIUKYIISIPHBL;

B) YpaBHEHUS OINUCHIBAIOT OJIHY U TY XK€ MPAMYIO;

I) IpsiMasi He MEePHEeHIUKYISIPHBI U UMEIOT OJIHY OOIIYIO TOUKY.

7. JaHbl ypaBHEHHUS IBYX IUIOCKOCTEN U YHUCIIO.

Bri6path BepHOE yTBEpKIE€HUE:!

a) TUIOCKOCTH MapasuiesbHBbI;

0) TJIOCKOCTH MEPIEeHANKYIISPHBL;

B) YPaBHEHUS OINUCHIBAIOT OJHY U TY K€ IJIOCKOCTB;

') CUHYC yIja MEKIy HOpMaJsIMH INIOCKOCTEN PABEH 3aJaHHOMY YHCITY.



8. JlaHo ypaBHEHHE TOBEPXHOCTH

Bri6pats BepHOE yTBEpKICHUE:

a) MMOBEPXHOCTH SBJICTCS JIMOO SJUTUIICOUIOM, THOO MHUMBIM KOHYCOM;

0) MOBEPXHOCTH SBISETCS TMOO THIIEPOOTIOUIOM, JTMOO KOHYCOM (JIeHCTBUTEIHHBIM);

B) TIOBEPXHOCTh HEIICHTPAJIbHAS, HO HE SIBISETCS MapaboTHIeCKUM [IUITHHIPOM;

T') MOBEPXHOCTH SIBIISIETCS JINOO MapabOIMYECKUM MIIIMHAPOM, TUOO TUIOCKOCTHIO, TMO0 Tapoit
MapajuiebHbIX MIOCKOCTEN.

9. [TocTpouTh KPUBYIO BTOPOTO MOPSIIKA 110 YPABHEHUIO, COACPKAIIEMY KBAPATUIHYIO (hOpMy

B CBOCM COCTaBC.

7.3. Cuctema OllCHUBAHUS PE3YJIbTATOB O0yUEHUS TI0 JUCIUILTNHE (MOIYITIO) PU MPOBEACHUH TEKYIIIETO

KOHTPOJIS YCIIEBAEMOCTH

Ouenka
«OTIUYIHOY (3aYTEHO)

3HAHHUS:

- CHCTEeMaTH3UPOBAHHBIE, ITyOOKHE U TTOJTHBIC 3HAHUS 10 BCEM pasjeiiaM
JUCHMIUIMHBI, a TAKYKE 10 OCHOBHBIM BOMIPOCAM, BBIXOISAIINM 32 MPEIEITbI
y4eOHOH TPOrpaMMBbl;

- TOYHOE HCIMOJIb30BAHNE HAYYHOU TEPMHUHOJIOTUH, CHCTEMATUUECKH IPaAaMOTHOE
Y JIOTMYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | ITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHOW JIMTEPATYPHI,
PEKOMEHIOBaHHOM pabodeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUAX, KOHIICTIUIX U HAMPABICHUIX
JYCHUIUTMHBI M 1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAy4YHbIE
JIOCTUKEHUS APYTUX AUCIUTLIIAH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIQJICET HaBbIKAMH CAaMOCTOSITEJILHO M TBOPUYECKH PEIIATh CIOKHbBIC
poOJIeMbI M HECTaH/IAPTHBIC CUTYAIIHH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS JJISI BBIOOpA METOMKHU BBITTOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3ynpeyHo BIIaJIeeT HHCTPYMEHTapueM YYeOHON JUCITUTUIMHBI, YMEHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsTEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSAX, aKTHBHO YYacCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:

- IOCTaTOYHO MOJHBIE U CUCTEMATU3UPOBAHHBIE 3HAHMSI 110 AUCLIUIIIIMHE;

- 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;

- HCMOJIb3yET HAYYHYI0 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 CTAaHIAPTHYIO METOIMKY BBIMIOJTHEHUS 3a/1aHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:

- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;
- UCIIOJIb30BaHUE HAYYHOU TEPMHUHOJIOTUH, CTUJIMCTUYECKOE 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 YUCOHOM MUCIUILIMHBI, YMEHHUE €r0 UCII0Ib30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
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;

- HCTIBITBIBAST 3aTPYIHCHHS TIPH 0OOCHOBAHHMH aJITOPUTMA BBITIOJTHCHHS

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPHl UCTIOTHEHUS 3aJaHHI;

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

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTHuecKre BOIIPOCHI U MIPAKTHYECKUE 3aJaHUs IS TPOBEICHUS IPOMEKYTOUHOHN aTTeCTalluu
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. TeopeTrueckue BOMPOCHI JIJIs1 IPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Teopernueckre BOMpOCH! AJisE TPOBEACHUS IPOMEKYTOYHON aTTECTAMN 00yJaIOITUXCSI
1. KommuiekcHble uncina
1. OmnpeneneHue KOMILJIEKCHOTO YUCIIa.

2. Muumas equnanna. Anredpandeckas popmMa KOMIUIEKCHOTO YHCTIA.

3. KommiekcHo-conpspkeHHbIC Yrcia. Moayiib KOMILIEKCHOTO YKCIIa.

4. JleneHue KOMIUIEKCHBIX YHCEII APYT HA JIpyra.

5. T'eomeTrpuueckast UHTEpPIIPETALNS KOMIUIEKCHOTO Ynciia. KoMIieKCHas mIoCKOCTb.

6. ApPrymMeHT KOMILJIEKCHOTO uucia. Tpuronomerpudeckas opMa KOMIUIEKCHOTO YHCIIA.
7. YMHOXEHHE U JCIICHUE APYT Ha APYra KOMIUJIEKCHBIX YMCE, 3aIaHHBIX B
TPUTOHOMETPHUYECKOH opme.

8. Bo3BeneHune KOMIUIEKCHOTO ynciia B crenenb. @opmyna Moaspa.

9. MW 3BneyeHue KOpHS U3 KOMILUIEKCHOTO YHCIIA.

2. MHorousieHsl U ApoOHO-paliioHaIbHble (YHKIIUU

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

11. Jlenenre MHOTOUYJIEHA HA MHOTOYJIEH 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 U CJACICTBHS U3 HEE.

17. OcHoBHast Teopema anreOpbsl MHOTOUIeHOB. CIIEACTBHE O PA3JIOKEHUH MHOTOUYJICHA

C KOMIUIEKCHBIMH K03(hpHUIeHTaMy Ha THHEHHBIC MHOYKUTEIIH.

18. Teopema Buera.

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

PaznoxeHre MHOTOUYJICHA C ICUCTBUTEIHLHBIMU KO PHUITUESHTAMH Ha HEMPUBOANMBIC MHOKHUTEIIH.

20. Onpepaenenre IpoOHO-PAIMOHATBLHON (YHKINH (palldOHAILHON APOOH ).

Hecokparumas panmonanbHast Jpo0b.

21. IlpaBunpHas pauroHaibHas ApoOb. HenmpaBuiibHas paunoHaibHas Jpoob.

[IpencraBnenue panyoHaibHON ApoOU B BUJIE CYMMBbI MHOTOUJIEHA U

MPaBWJIbHOM palliOHAILHON IPOOH.

22. Onpepenenne MpocTeiteit 1poodu.

Tunel npocTedmux apo0el AJisE MHOTOUYJICHOB C MPOCTEHITMMEU KoddpHuiimeHTamu.

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

23. Pa3noxeHue MpaBUIbHON APOOU B CyMMY MPOCTEHIITUX TPOOCH.

3. MaTpuupbl ¥ ONpeaesIuTENN

24. Marpuua. Pazmepbl MaTpuIlbl. DJIEMEHTHI MaTPUIIBL.

25. Bunsl MaTpuIl: CTpOKa, CTONI0E, KBaJpaTHas MaTpuIla,

JUaroHajlbHas MaTpULA, €ANHUYHAS MAaTpHUIIA.

26. BepxHss TpeyroibHasi MaTpula, HUKHSASA TPEyToJIbHAs MaTpUIia.

27. CuMMeTpHuUHas MaTpuLa, KOCOCUMMETPUYHASI MaTpHLIa.

28. TpancnonupoBanue MaTpul. CBOKWCTBO OIEPALIUN 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 YMHOXKEHUSI OTHOCUTENILHO ONEPALIUN CIOKEHHSI MAaTPHII.
36. TpaHCIOHMpPOBaHKE TPOU3BEICHUS MATPULL.

37. OnpenenuTeny BTOPOro nopsiaka. BeipaxkeHne pemeHus: CHCTEMBbI IBYX JTMHEHHBIX YpaBHEHUN



C IByMsI HEU3BECTHBIMU U€Pe3 OMPEICTUTENN BTOPOTO MOPSIJIKA.

38. Onpenenurenu Tpetbero nopsaka. @opmyna Capproca.

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

HarypansHas nepectanoBka. UeTHas U HeueTHAs IEPECTAHOBKH.

40. Onpenenenue OnpeAesIuTeNs KBaApaTHOW MaTPHUIBI.

41. Jlemma 00 U3MEHEHUSI YETHOCTH MEPECTAHOBKH.

42. CBoiicTBa ONpEACIUTENIS: ONPEACIUTENb TPAHCIIOHUPOBAHHON MaTPHIIBIL.

[lepemena Mectamu IBYX CTPOK B OIpPEACIIUTEIIE.

43. CBo¥iCTBa OIPECTUTENS: OMPEACITUTENb C PABHBIMU CTPOKAMH (CTOJIOIAMH ), YMHOKCHHE

3JICMEHTOB CTPOKH (CTOJIONA) ONpEASTUTEIIS Ha YUCI0, OTIHYHOE oT 0.

44. TlpubaBieHHE K SJICMEHTAM CTPOKH OTPEICIIUTENSI COOTBETCTBYIOIIMX AJIEMEHTOB JIPYTon
CTPOKH, YMHOXEHHBIX Ha OJIHO U TO K€ YHUCJIO.

45. MuHOp, COOTBETCTBYIOLIUN AJIEMEHTY ONPEICTUTENS.

46. Anrebpanyeckoe JO0MOTHEHUE JIEMEHTA ONPEACIIUTEIIS.

47. Teopema pa3inoxkeHHS.

48. TeopeMbl 3aMeILICHUS] U AHHYJTUPOBAHMUSL.

49. OnpeaeineHre 00paTHOW MaTPHUIbI.

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

51. Beruuciienne oOpaTHON MaTPHUILLI C TTOMOIIBIO COIO3HOM.

52. MuHOpPBI MaTPHIIBI.

53. Panr maTpuusbl.

54. BeluncnieHue panra MaTpHIlbl C IOMOIIBIO 3JIEMEHTAapHBIX MpeoOpa3zoBaHUil.

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

56. Teopema 0 6a3UCHOM MHHOpE.

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

4. CucreMbl JINHEWHBIX YPAaBHEHUM

58. PaBHOCHIILHOCTH CUCTEM JIMHCHHBIX ypaBHeHHI. [IpeoOpa3oBanue, HE HapyIIIaroIIee
PaBHOCHUJIBHOCTb.

59. Pacuupennas matpuiia cuctembl. Heo6XoquMble v I0CTaTOYHBIE YCIOBUS CYIIIECTBOBAHUS
pelieHuit cucTeMbl IMHEWHBIX ypaBHeHui (1-s1 Teopema Kponekepa-Kanennn).

60. 2-1 Teopema Kponekepa-Kanemmm. CBoOo1HBIC U Oa3UCHBIC TIEPEMEHHEIE.

61. Cuctema ypaBHeHHUH ¢ KBagpaTHOM Marpuieil. Teopema Kpamepa o BblUKCIEHUH pEIIEHUMN CH-
CTEMbI ypaBHEHUH C HEOCOOOH KBaJpaTHOW MaTpULIEH.

62. dynnaMeHTanbHas cucTeMa pelIeHU OAHOPOAHON JTMHEWHON CUCTEMBI.

63. ANropuTM NOCJIEN0BATEILHOTO UCKIIIOUEHUS TIepeMeHHBIX — MeTo1 ["aycca.

64. Omnpenenenne cCOOCTBEHHOTO YKMCJIa MATPHUIIBI M COOTBETCTBYIOIIETO €My COOCTBEHHOTO CTOJIOIIA.

65. XapakTeprcTUUECKOE YPAaBHEHHUE U XapaKTEPUCTUUYECKUHN TTOJTMHOM MaTpPHUIIbI.

66. JInuneliHas HE3aBUCUMOCTh COOCTBEHHBIX CTOJIO1I0B, COOTBETCTBYIOIINX Pa3INYHBIM
COOCTBEHHBIM YHCIIaM.

5. BektopHas anredpa

67. IlonsaTue reomerpudeckoro sekropa. [nmnna Bekropa. Opt Bektopa. Hynb-BekTop.

68. Cnoxxenue BekTopoB. [IpaBuiio napasienorpamma.

69. Cnoxxenue BekTopoB. [IpaBuiio TpeyrojabHUKa.

70. CBoiicTBa onepanuu CIOKESHHUS.

71. YMHOXeEHHE BEKTOpa Ha yKciio. CBONWCTBO OlepallMi YMHOXKEHHS BEKTOpA Ha YUCIIO.
72. BelpaxkeHHE BEKTOPA YEPE3 €T0 OPT U €T0 IIUHY.

73. KonnnHeapHble BEKTOPA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB.

74. Ocb. JlekapToBa KOOpAMHATA TOUKH HA OCH. PaccTossHME MEXy IByMs TOUKaMHU Ha OCH.
75. JlekapTOBBI CUCTEMBI KOOPAMHAT Ha MPSMOH, Ha IUIOCKOCTH, B IPOCTPAHCTBE.
76.PaccrosiHne MeXy IByMs TOYKaMHU B IIPOCTPAHCTBE.

77. lenenue oTpes3ka B 3aJTaHHOM OTHOILICHUH.

78. CocraBisromas BeKTopa 1o ocu. [Ipoexknnn BeKTopa Ha OCh.

79. BsIpaxkeHHE NPOEKIMU BEKTOPA Y€Pe3 €ro JUIMHY U KOCHHYC yTIila MEX1Yy BEKTOPOM U OCBIO.



80. BeIpaxkeHne MpoeKUHU BEKTOPa Ha OCh Yepe3 KOOPAMHATHI MMPOEKIIMK €ro KOHIIAa U €ro Havaja 1o
IAHHOM OCH.

81. IIpoekiusi CyMMbl BEKTOPOB Ha OCb.

82. [Ipoekius npou3BeeHUs] BEKTOpa Ha YUCIIO HA OCh.

83. BeipakeHue cocTaBIsOIIEH BEKTOpa IO OCH Yepe3 €ro MPOESKIHMI0 Ha OCh M OPT JIaHHOU ocH. 84.
JlexapToBbI MPOEKIIMK BEKTOPa. BripaxkeHue BeKTOpa 4epe3 ero NpoeKIui Ha TPYU B3aUMHO
NEPIICHIUKYISIPHBIC OCH — OCHOBHAS TEOPEMa BEKTOPHOU areOphbl.

85. BelpaxkeHue JUIMHBI BEKTOPa Yepe3 €ro MPOeKIMU Ha TPU B3aUMHO NEPIEHIUKYIISIpHBIE OcH. 86.
Hanpagnstomune kocuHychl Bektopa. CBOMCTBO HAMPaBJISIOIIUX KOCUHYCOB.

87. OnpeneneHue CKAIPHOTO TPOU3BEICHUS BEKTOPOB.

88. CBolicTBa CKaISIPHOTO MPOU3BEACHHS BEKTOPOB.

89. BelpaxkeHne CKaJIsIpHOTO MPOU3BEICHUS BEKTOPOB Yepe3 AEKapTOBbl KOOPAUHATHI BEKTOPOB-
COMHOKHTEJICH.

90. Berunciienre KOCHHYca yrila MexIay JIBYMsl BEKTOPAMH Y€pe3 UX CKAJSIPHOE MPOU3BEICHUE.

91. YcnoBue nepreH MKy pHOCTH BEKTOPOB.

92. KoMIiaHapHble 1 HEKOMILIaHAPHBIE TPOMKHU BEKTOPOB JleBas 1 rpaBasi TPOMKH BEKTOPOB.

93. OmnpenenieHre BEKTOPHOTO MMPOU3BEICHUSI BEKTOPOB.

94. CoiicTBa BEKTOPHOTO MIPOU3BEICHUSI BEKTOPOB.

95. BeipaskeHre BEKTOPHOTO MPOU3BEACHHUS BEKTOPOB Yepe3 IEKapTOBbI KOOPINHATHI BEKTOPOB-
COMHOYHUTEJICH.

96. CmeniaHHOE POU3BEEHUE BEKTOPOB.

97. CBoiicTBa cMEIIaHHOTO MTPOU3BEICHUS BEKTOPOB.

98. BripakeHHe CMEIIAHHOTO IPOU3BEICHUSI BEKTOPOB Uepe3 AEKapTOBBI KOOPIMHATHI BEKTOPOB-
COMHOXHTENEH. Y cI0BHe KOMIUIAHAPHOCTH BEKTOPOB.

99. JluneiiHas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCThH BEKTOPOB.

100. YcnoBue TMHENHON HE3aBUCUMOCTH TPEX BEKTOPOB.

101. JIuneiinas 3aBUCUMOCTh YETHIPEX BEKTOPOB.

102. [onspHas, chepudeckas U UUIMHAPHUIECKAS CUCTEMbI KOOPIMHAT.

6. AHanuTHYecKas FeOMETPHUs Ha INIOCKOCTH.

103. IIpeobpazoBanue JeKapTOBBIX KOOPAMHAT HA IIOCKOCTH. [lapanienbHbIi mepeHoc
KOOPAWHATHBIX OCEH.

104. TIpeo6pazoBanue JEKaPTOBBIX KOOPJAMHAT HA IJIOCKOCTH: TTOBOPOT KOOPAMHATHBIX OCEH.

105. Obmiee ypaBHEHHE TIPSIMOIA.

106. Kanonnyeckoe ypaBHEHUE TPSIMOM.

107. Yron HakyIoHa NPsSMOiL, ee yriioBoil ko3 puimeHt.

108. YpaBHeHue NpsAMOi ¢ YIIIOBBIM KO3 PHUIIEHTOM.

109. YpaBHeHue NpsAMOii B OTpe3Kax.

110. HopmanbsHOE ypaBHEHUE TPSIMON.

111. PaccTosiHre OT TOYKH 10 TPSIMOM.

112. YpaBHeHHe MydKa MpsSMBbIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBust mapayuieIbHOCTH U IEPICHAUKYJISIPHOCTH TIPSIMBIX.

115. Onnunc. KaHoHWYecKkoe ypaBHEHUE AIUIMIICA.

116. UccnenoBanue Gopmsl iutumca. DKCHEHTPUCUTET IUIHIICA.

117. T'uniep6ona. Kanonnueckoe ypaBHEHHE TUTIEPOOJTHI.

118. UccnenoBanue Gopmbl runepOosbl. IKCHEHTPUCUTET THIIEPOOIIBI.

119. AcumnTots! runepOosbl. B3aumuo conpskeHHble runep6ossl. PaBHoOouHble runepOobl. 120.
[Tapa6ona. Kanonnyeckoe ypaBHeHHE TTapaOOITbI.

121. UccnenoBanue popmel mapabosibl. Buasr mapadoi.

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

123. UccnenoBanne ypaBHeHus B cirydae AC>0. Kiraccudukarmst ero reoMeTpudeckux o0pasos.

124. UccnenoBanue ypaBHeHus B ciydae AC<0. Knaccudukarus ero reomerpuieckux o0pa3os.

125. Uccnenoanue ypaBHeHus B ciryyae AC=0. Kimaccuduxarus ero reomeTpudeckux oopazos.

126. NccnenoBanue ypaBHeHUs. BoIOOp MOBOpOTa KOOPAMHATHBIX OCEH, HCKITIOYAOIIETO YJIEH,
COJIeprKalIil IPOU3BEACHHE XY.



127. IuBapuaHThl ypaBHEHUS BTOPOIl CTETICHH.
128. [Monnas knaccudukaiys reOMeTpUIECKUX 00pa30B ypaBHEHHUS BTOPOI CTEIICHHU.

7. AnanuTrueckas reoMeTpusi B IPOCTPAHCTBE.

129. IlpeobpazoBanne AEKapTOBBIX KOOPAUHAT B MPOCTPAHCTBE: MapaUICIbHBINA MEPEHOC
KOOPJMHATHBIX OCEH.

130. IIpeobpazoBanue JEKapTOBBIX KOOPAMHAT B MPOCTPAHCTBE: TOBOPOT KOOPJAMHATHBIX oceit. 131.
OpTtoroHanbHble MAaTPUIIBI U UX CBOMCTBA. OnpeenuTeNlb OPTOrOHAIBHON MaTPHIIBL.

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

133. Buab! IiockocTei.

134. HopmanbHO€ ypaBHEHHUE TIJIOCKOCTH.

135. PaccTossHue OT TOYKH J0 IIOCKOCTH.

136. Yron Mexay IByMs IJIOCKOCTSAMHU. Y CIIOBUS MapAJUIETbHOCTH U EPIEHIUKYISIPHOCTH
IIJIOCKOCTEM.

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

138. Kanonnueckue ypaBHEHUS MIPSMOM, €€ HaIPaBJISIONIMN BEKTOP.

139. [lapameTpuueckre ypaBHEHUS MPSIMO.

140. Yron Mexay AByMs NMPSMBIMU. Y CIIOBUS APAJUIETbHOCTU U MEPIIEHAUKYISIPHOCTH MPSMBIX.

141. Yron Mexay npsaMoi U MIIOCKOCTHIO. Y CIIOBUS MapauIeNbHOCTU U NEPIEHANKYIIPHOCTH
IPSIMOM U TJIOCKOCTH.

142. MatpuuHas 3aiuCch YPAaBHEHHS BTOPON CTENIEHU OTHOCUTEIBHO TPEX MEPEMEHHBIX -
ypaBHEHUS TIOBEPXHOCTHU B MMPOCTPAHCTBE.

143. llenTpanbHble U HEIIEHTPAJIbHBIE TOBEPXHOCTH.

144. IlpuBeaeHre MaTPUIIBI TPYIIBI CTAPIINX YICHOB YPAaBHEHUSI BTOPOM CTETICHU K
JUAarOHAJIBHOMY BUY C MTOMOIIbIO TOBOPOTA KOOPAMHATHBIX OCEH.

145. Knaccudukaius reoMeTpudecKux 00pa3oB yIpoIIEHHOTO YPaBHEHUSI BTOPOU CTEIIEHU
OTHOCHUTEIIBHO TPEX NEPEMEHHBIX.

146. HccnenoBanue GopMbl SJLIUIICOMIA.

147. ccnenoBanue (popMbl OJHOIIOJIOCTHOTO THIIEPOOIONIA, IBYXIIOJIOCTHOTO THIIEPOOJIONA.

148. UccnenoBanue GopMbl SJULTMITHYECKOTO apadoIona.

149. VccnenoBanue popmel ruriepboandeckoro napadosigonaa (cemsna).

150. UccnenoBanue hopmbl KOHYCA.

151. UccnenoBanue GopMbl ITUNTHIECKOTO, TapadOIMUYeCKOT0, TUTIEPOOTUIECKOTO IUTUHIPOB.

8. JIunelinbie (BEKTOPHBIE) IPOCTPAHCTBA.

152. AxcHOMBI JINHEMHOT0 MPOCTPAHCTBA.

153. CneacTBus M3 aKCHOM JIMHEMHOTO TTPOCTPAHCTBA.

154. JIuneiiHast 3aBUCUMOCTb U JIMHEWHAs HE3aBUCUMOCTD 3JIEMEHTOB BEKTOPHOT'O IPOCTPAHCTBA.

155. Onpenenenue 6azuca TMHEWHOTO MpocTpaHcTBa. KoopnHaThl BEKTOpa B TMHEHHOM
MPOCTPAHCTBE.

156. Onpenenenue pa3MepHOCTH JIMHEWHOTO MPOCTPAHCTBA.

157. Teopemsbl 0 COOTBETCTBHH 0a3zuca U pa3MEPHOCTH JTMHEWHOTO MPOCTPAHCTBRA.

158. N3oMopdu3m BEKTOPHBIX TPOCTPAHCTB.

159. IlonsiTe MOAMTPOCTPAHCTBA.

160. JIuneiHas 000109Ka BEKTOPOB.

161. Cymma u nepecedyeHue noanpoOCTPaHCTB.

162. PaznoxkeHue JIMHEMHOTO MPOCTPAHCTBA B MPSIMYIO CYMMY MOAIPOCTPAHCTB.

163. [IpeoOpazoBanue 6a3zruca KOHEUHOMEPHOTO BEKTOPHOTO MPOCTPAHCTBA. MaTpulia mepexoia ot
OJTHOTO 6a3uca K Apyromy.

164. [IpeoOpazoBanre KOOpAUHAT MPH Mpeodpa3zoBaHNM Oa3rca KOHEYHOMEPHOTO BEKTOPHOTO
IPOCTPAHCTBA.

165. BeniecTBeHHBIE €BKIUIOBBI TPOCTPAHCTBA.

166. CxansipHoe pou3BeACHHUE FIEMEHTOB BEIIECTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA.

167. HepaBenctBo Kommn-byHAKOBCKOTO B Cilydae BEIIECTBEHHOTO €BKJIMI0BA MPOCTPAHCTBA.

168. Martpuna ['pama B citydae BEIIECTBEHHOTO €BKJIMI0BA TPOCTPAHCTBA.



169. Hopma siemeHTa BEUIECTBEHHOT'O BEKTOPHOI'O MTPOCTPAHCTBA.

170. OpToOHOpMUPOBAHHBIN 6a31IC KOHEYHOMEPHOT'O €BKIIMIOBA MPOCTPAHCTBA U €ro cBoicTBa. 171.
ANTOPUTM OPTOTOHANIM3AIMH 0a31ca KOHEUHOMEPHOTO €BKIIHI0BA IPOCTPAHCTBRA.

172. N3oMopdu3m eBKIUIOBBIX TPOCTPAHCTB.

173. KoMmIIeKCHBIE €BKJIMIOBBI IPOCTPAHCTBA.

174. CkansipHoe IpOU3BECHUE JIIEMEHTOB KOMIUIEKCHOTO BEKTOPHOTO TPOCTPAHCTBA.

175. HepaBenctBo Komu-byHsKOBCKOT0 B Cilyyae KOMILJIEKCHOTO €BKJIM0BA MPOCTPAHCTBA.

176. Marpuna I'pama B ciiydae KOMIIJIEKCHOTO €BKJIMJI0BAa MPOCTPAHCTRA.

177. HopMma sineMeHTa KOMIUIEKCHOT'O BEKTOPHOT'O IMPOCTPAHCTRA.

9. JIuneiinble MpeoOpa3OBaHMSL.

178. [TonsTHE TUHEIHOTO TPEOOPa3OBaHUS.

179. JleiicTBust HaJ JIMHEUHBIMU MTPEOOPA3OBAHUSIMH.

180. SAnpo u oOpa3 MHEHHOTO MPeoOpPa30OBAHMS.

181. Heo6xoauMoe U IOCTaTOYHOE YCIOBUE HHBEKTUBHOCTH JINHEHHOTO MPeoOpa3OBaHMS.

182. Marpuiia JTuHelHOro IpeoOpa3oBaHusl B 3aJJaHHBIX 0a3Mcax JIMHCHHBIX IPOCTPAHCTB.

183. [IpeoOpazoBaHKre MaTPHIIBI JIMHEHHOTO MPEOOPA30BAHUS IIPH TIEPEXOC K HOBBIM OazucaM.

184. HeoOx0auMOe 1 JOCTATOYHOE YCIIOBHE OMEKTUBHOCTH JIMHEHHOTO MpeoOpa30oBaHusl.

185. CobcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO MPeoOpa3oBaHusl.

186. Kanonndeckuii BUI TMHEHHOTO TIpeoOpa3zoBanus. JKopaaHoBa ¢popMa KBaIpaTHON MATPHUIIBL.

10. KBagpatuunsie popMBI.

187. 3nakoorpeieieHHbIe, 3HAKOTIEPEMEHHbBIE, 3HAKOTIOCTOSIHHBIE KBaIpaTUYHBIE (DOPMBI.
188. [IpuBeaeHne KBaAPaTHIHON POPMBI K CyMME KBaPaTOB.

189. 3axkoH MHEPLMH KBAIPATHUYHBIX (OPM.

190. Kpurepuii CunbBectpa.

7.4.2. llpakTrdeckue 3aJanus JJIsl TPOBEICHUSI POMEKYTOYHOM aTTECTAllUK O0yYarOIINXCS

[IpakTuueckue 3a1anus A TPOBEACHUS MPOMEKYTOYHON aTTeCTallui 00yYaIOLUXCsI

1 cemectp

3aaHa cucTeMa JMHENWHBIX YPaBHEHUN:

1. OnpenenuTs paHru MaTPULbl U PACIIMPEHHON MAaTPHUIbl CUCTEMBI;

2. OnpenenuTs, UMEET JIU CUCTEMA PELICHUE, €IMHCTBEHHOE JIU OHO, KAKOBO KOJIMYECTBO
CBOOOJHBIX MIEPEMEHHBIX;

3. [IpencraBuTh pelieHne CUCTEMBI B 0a3ucHOM popme.

2 cemecTp

3aaHo ypaBHEHHE 2-0M CTETIEHU OTHOCUTENIbHO TPEX MEPEMEHHBIX:
1. OnpenenuTh THUI MOBEPXHOCTH, OMTUCHIBAEMOI 3TUM YpaBHEHHUEM;
2. 3amucarh ypaBHEHHS MOBEPXHOCTH B KAHOHUYECKOM BHJIE;

3. OnpenenuTb KOOPIAUHATHI LIEHTPA, «MATPUILY ITOBOPOTaY;

4. 3anucatb HopMyibl IpeoOpa30BaHUS KOOPIUHAT.

B sk3ameHanMOHHBIN OMIIET BKIIIOUEHO | TeopeTndyecKuil Borpoc 1 2 NMpakTUYECKUX 3aJlaHus,
COOTBETCTBYIOIIUE COJIEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHH.

DK3aMeH NPOBOJUTCS B yCTHOU (popme. 11 MOATOTOBKU IO 9K3aMEHAIIMOHHOMY OMJIETY OTBOJUTCS
90 MuHYT.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHIHH)
KypcoBbie npoexTsl (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Mertoauueckue MaTeprualibl, ONPEAEIISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB U
(nnn) ombITa TPOPECCHOHAIBHON JEATETHFHOCTH, XapaKTEPUIYIOIIUE dTAIbl (POPMUPOBAHUS KOMITETSHITHIA
[Iponienypa mpoBeaeHNs MPOMEXYTOUHON aTTECTAIMU U TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH
perIaMeHTHPYETCS JIOKATHbHBIM HOPMATHBHBIM aKTOM, OTIPEICIISIONINM MOPSIIOK OPTaHU3aIlUN 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTAIIMHA 00yUYaIOIUXCSI.
[Iponenypa oneHuBaHus (HOPMUPOBAHUSA KOMIICTSHIIUH ITPH IIPOBEICHUH TEKYIIETO KOHTPOJIS
npuBeseHa B 1. 7.2.



TunoBble KOHTPOIBHBIC 3a/IaHKS WIIM UHBIE MAaTEPHUAJIbI TEKYIIIETO KOHTPOJISI TPUBEJACHBI B . 7.3.

[TpomMexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOANTCS B (popMe 3aueTa ¢ OIeHKO# B 1M cem u
HK3aME€Ha BO 2M CEM.

B sk3amMeHanMOHHBIN OMIIET BKIFOUEHBI TCOPETUYECKHUM BOMIPOC U 2 MPAKTHYECKHUX 3aJaHMs,
COOTBETCTBYIOIINE COJIEPKAHUIO (DOPMHUPYEMBIX KOMITETSHITHIHA.

DK3aMeH MPOBOJUTCS B yCTHOU popme. I MOATOTOBKH MO IK3aMEHAIIMOHHOMY OHMIIETY OTBOJUTCS
45 MUHYT.

Meroanueckue MaTepHallbl, ONPEAEIISIIOIIME IPOLEYPbl OLICHUBAHUS 3HAHUI, YMEHUW, HABBIKOB U
(unu) ombITa ACSITENFHOCTH, XapaKTEPU3YIOLIUX 3Tanbl GOPMHUPOBAHUS KOMIIETEHIIUI

Kontponupyemsie paznensl tucuuiiinabl: HauMeHoBaHME OLIEHOYHOIO CPEACTBA

1 KommnekcHbie yncna: 3ajaHusi ayJUTOPHbIE U JoMalllHKe (MMCbMEHHO U YCTHO).

2 Marpuiisl ¥ onpenenutenu: TeopeTuyeckue BOMpOCh! (MMCbMEHHO U YCTHO), 3a/1aHuUs
ayJUTOPHBIC U JOMAIIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

3 CucTteMbl IMHEWHBIX ypaBHEeHU: TeopeTuiyecKkrue BOIPOCH (MMChbMEHHO M YCTHO), 3aIaHHsI
ayJIUTOPHBIE U JOMAIIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

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

5 AHanmuTHUYeCcKasi TeOMETPUS Ha IUIOCKOCTU: 3aJjaHusl ayIUTOPHBIEC U JOMAIIIHHE!
(TMCHMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

6 AHanuTUuecKas TeOMETpHsl B MPOCTpaHcTBe: TeopeTuyeckre BOMpochl (MMCbMEHHO U
YCTHO), 33JIaHUsI ayAUTOPHBIE U JIOMalTHue (MMCbMEHHO U YCTHO),

KOHTpOJIbHAs padoTa.

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

8 Jluneitaple mpeobpa3zoBanus: TeopeTrnueckrue BONPOCH (MMCBbMEHHO U YCTHO), 3aJaHHS
ayJIUTOPHBIC U JOMAIIHKUE (MIUCbMEHHO U YCTHO).

7.6. Kputepuu onieHuBaHus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPH MTPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YDOBEHL OCBOEHUS U OIIEHKA

Kpurrepun OrueHka OneHka
«HEYIOBJICTBOPHUTEIIb | «yAOBIETBOPUTENbH | OlLleHKa «XOPOLIO» OlIEHKA «OTJIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TECHO» «3a4TEHO»




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 JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOATEIbHOCTH,
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, KOHKPETHBIE 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 HEOOJILIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [Ipumensier
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 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHf/'I, 3aKPCIUICHHLBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apu(hMEeTHIECKOe 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.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaXOJUTCs 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-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOW M TIOMIOJHUTEILHOM JIUTEPATYPhI, HEOOXOIUMOM I OCBOCHUS JUCITUTITMHBI

(Moyist)
. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
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
. http://www.iprbooksh
2 |Mopo3sosa Jl. E., ITonsxosa O. P., JIuneiinas anredpa. Yacts 2, , 2014 0p.ru/30007.htm
Usnesa A. M., [Ipunyukas I1. U., Yepnsix U. /1., HHHeHHaﬁvanre(ipa. http://www.iprbooksh
3 | Ananutuueckas reometpusi, HoBocubupck: HoBocubupckuii
N . 0p.ru/45380.html
roCyJIapCTBEHHBINM TEXHUYECKUN yHUBEepcuTeT, 2014
4 l'opnau b. A., JIuneiinas anrebpa v aHanuTHdeckas reomerpusi, CaHkT- https://e.lanbook.com
[erepOypr: Jlans, 2022 /book/208664
KomeeB A. C., Measenesa M. A., H’I/IKOHOB 0. I/I.,UHOHOB JI. J1., JInneninas http://www.iprbooksh
5 |anre0Opa, ExarepunOypr: Ypanbckuii denepanbubiii yauBepcuteT, ObC ACB, html
2013 op.ru/69618.htm
ManblvmeBa E. b., Jlemun A. 1O, CDpI/IHJTeP JI. 10., XaI/IpyJ'IJ'II:IH P.3., § http://www.iprbooksh
6 |Jluneitnas anre6pa, MockBa: MOCKOBCKHIA FOCY1apCTBEHHBIN CTPOUTENbHBIH oD 1u/26858.html
yauepcutet, O6C ACB, 2014 P- '
Psa6ymxko A. I1., bapxartos B. B., [lepxxasen; B. B., FOpyts U. E., PaOymxko A.
1., UnnuBuayanpHBIC 3aJaHUs IO BhICIIEH MaTematuke. Yacts 2. http://www.iprbooksh
7 | KommekcHsie yncna. HeompeneneHHble u onpeeieHHbIe HHTErPaibl.
op.ru/20274.html
OYHKIIMH HECKOJIBKUX MepeMeHHbIX. OObIKHOBEHHBIE MU depeHIanbHbIe
ypaBHeHus, , 2011
JdonoHUTeIbHAS JUTEPaTYpa
Jlenosckas E. B., JIuneitnas anreOpa u ananutuyeckast reometpusi. COOpHUK http://www.iprbooksh
1 [3amau, MockBa: MockoBckasi rocyJapCTBEHHAsl aKaJIeMUsi BOJHOTO
op.ru/76710.html
TpaHcnopta, 2017
Karaun M. JL., KyBIfHa :l" C., Bexropnas aJ'Ire6pa, aHaJII/ETquCKaﬂ reOMeTprﬂ http://www.iprbooksh
2 |u prneMeHTHI JUHEHHOH anreOpsl, MockBa: MOCKOBCKHIA rOCY1apCTBEHHBIN 0D 1u/23720.html
cTpouTenbHbIi yHUBEpcuteT, ObC ACB, 2014 P- '
3 |Kapamsu A. A., Aramutudeckas reometpus Ha miockoctu, CI16., 2001 274
4 Kpsixksun B. /1., JIuneiinas anreOpa B 3ajauax u yrnpakHeHusx, CaHKT- https://e.lanbook.com
[etepOypr: Jlausb, 2021 /book/168907
5 Mopo3osa JI. E., CmupHoBa B. b., Yruna H. B., [Ipsimast u 11ockocTh B http://ntb.spbgasu.ru/
npocrpanctse, CI16., 2017 elib/00816/
Mopo3zosa JI. E., CMI/IE)HOBa B. b, BCKTOPHaH anrebpa, CaHKT-HCTepGyPFZ http://www.iprbooksh
6 |Cankr-IlerepOyprckuii roCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN oD 1u/26870 html
yausepcutet, 9bC ACB, 2014 P- '
7 I'ycak A. A., AHanuTH4ecKas TeOMETPHS U JIMHEHHas anreopa. [Ipumeps! u http://www.iprbooksh
3agaun, Munck: TerpaCucremc, 2011 op.ru/28035.html
) https://e.lanbook.com
8 [IIpuBanos U. 1., Anamutiueckas reometpusi, Cankt-IlerepOypr: Jlans, 2021 Ibook/167778
[Toropenos A. B., Ananutuueckasi reomeTpusi, MockBa, MxeBck: ) .
http://www.iprbooksh
9 |Perynspras u xaoTudeckas TMHaMUKa, THCTUTYT KOMITBFOTEPHBIX

nccnexosanwnit, 2019

0p.ru/91909.html




Kpaconenko I'. B., CBanuaze H. B., SIkynuna I'. B., Ananutuyeckas
reometpus. Bekropras anredpa. Teopust npenenos, Cankt-IlerepOypr:

http://www.iprbooksh

10 Cankr-IlerepOyprckuii TOCyAapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN op.ru/30002.html
yausepcutet, ObC ACB, 2014
11 |IloctHukoB M. M., Jluneitnas anreopa. Jlekiuu o reometpuu, Jlans, 2009 https://e.lanbook.com
/book/319
Marasunnukos JI. M., MarasunaukoBa A. JI., JIuneiinas anreopa u . .
) I, " http://www.iprbooksh
12 |anamutHueckas reometpus, Tomck: TOMCKHIT FOCYapCTBEHHBIN YHUBEPCUTET
op.ru/13861.html
CHCTEM YIIPABJICHUS U PAIUO3IEKTPOHUKHU, Diib KonTent, 2012
13 [Toropenos A. B., Ananutrueckas reomeTpust, Mocksa, MKeBCK: http://www.iprbooksh

Perynsipnas u xaotuueckas quHamuka, 2013

op.ru/16488.html

ctpouTenbHbli yHUBEepcuTeT, ObC ACB, 2012

Hemunora H. E., MeTtonnueckue yka3zanus 1o teme «BekropHas anredpay,
1 |Hwxnwmit HoBropoa: Huxeropoackuii rocy1apCcTBEHHBIM apXUTEKTYPHO-

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

HapomoB, 2017

Mapxkosa H. B., Ananutnueckasi reoMmeTpus Ha INIOCKOCTH U BEKTOpHAs
2 |anreOpa: cOopHHK 3a1a4, MockBa: Poccuiickuii yHUBEPCUTET APYKOBI

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

yauBepcutet, Al [1lu Op Meaua, O5C ACB, 2014

BeryxnoBckuii @. f., Ocumnos 0. B., JIuneitnas anreOpa u aHanutuyeckas
3 |reometpus, MockBa: MOCKOBCKHH TOCYIapCTBEHHBIN CTPOUTEIIbHBIN

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

OO6yuaromuecs u3 yuciia MHBaIMI0B 1 jiui] ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (WITH )
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX

300pPOBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «THTepHeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MIHTepHET»

DJEeKTPOHHBIN ajpec pecypca

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

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

Mopo3zosa JI.LE. CmupnoBa B.b. Bekrophas anre6pa

https://moodle.spbgasu.ru/course/view.p
hp?id=291

Bekrophas anredpa

https://moodle.spbgasu.ru/pluginfile.php
/196012/mod_label/intro/moc%
20BekTopHasn%20anredpa%
20CmupHOBOM.pdf

JluneitHas anredpa u aHamuTHYecKas reomerpus, [masa 7.//
Cwmupsosa B.b., Mopo3zosa JL.E.

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

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

Cucrema aucranironsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcera 'Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema n3narenbersa "FOPAUT"

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

DIIeKTPOHHO-O0MOIMOoTeYHas cucTeMa u3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubamnorexka ELIBRARY.RU

®enepalnbHblil 00pazoBarenbHbIN nopTal "EquHoe okHO 1ocTyna K
o0pa3oBaTesbHbIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

Bcepoccuiickuit HHCTUTYT Hay4YHOM U TEXHUYECKOW nHpopManuu
(BUHUTH)

www2.viniti.ru




EnuHbIH 31eKTPOHHBIN pecypc y4eOHO-METOIUYECKOMN TUTEPATYPBI

CIIorACY

www.spbgasu.ru

bubnmnoreka mo EcrectBeHHbIM Haykam Poccuiickoit Akagemun HayK

(PAH)

WWW.ras.ru

ApXHUB NPENPUHTOB MO (HUHUKE, MATEMATHKE, KOMITIBIOTEPHBIM HayKaM,

CTaTUCTHUKE, OMOJIOTHH, (hrHAHCAM.

WWW.arxiv.org

8.4. Tlepedenp nHDOPMAIMOHHBIX TEXHOJOTUH, HCIIOJIB3YEMbIX IIPH OCYIIIECTBIEHUH 00Pa30BaTEIHLHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUICH3MOHHOTO M CBOOOIHO PaclpoCTpaHsIeMOro

POrPaMMHOTO O0eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOTHO
pacnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

Maple Bepcus 2017

Horosop Ne6/n ot 21.06.2017 ¢ AO
"CodrJlaita Tpein". Jlunensus
OeccpouHast

Math Cad Bepcus 15

Cy0nuiieH3MOHHOE COoTJIalleHue Ha
ucnosb3oBaHue npoaykros "PTC" ¢
000"Codt JlomxucTuk" 10r0BOP
Ne20716/SPB9 2010 r. JIuueusust
OeccpouHas

Matlab Bepcus R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codrnaita
[IpoekTrr". JIutien3us 10
31.12.2025

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUI M MOMENICHHH [ CAaMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayUTOPHI U
MIOMEIIIEHUH JIsi CAMOCTOSITENIbHOM pabOTHI

OcHalieHHOCTh 000pYJOBAHUEM U TEXHUYECKUMHU
CpeAcTBaMU 00y4eHUs

07. IlomenieHus A CaMOCTOSTEIbHON pabOThI

[Tomernienue A caMOCTOSTENHHOM pabOTHI
(unTanbHbIN 3211 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 .- K nmst murg ¢ OB3 (cuctemHbii 010K,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C TTOJIKIIOYEHUEM K
cetu «MIHTepHET» M 0OECTIeueHNEM JOCTYIA B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

110 Microsoft Windows 10

07. YueOHble ayTUTOPUU TSI IPOBEACHHUS
MPAKTUYECKUX 3aHSATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX paboT),
TPYMIIOBBIX U WHAWUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO0 KOHTPOJIS U MIPOMEKYTOUHON
aTTecTaluu

KoMriext MyabTUMeIMHHOTO 000py10BaHUS
(mepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEINIHBIN
MIPOEKTOP, IKPaH, ayAUOCUCTEMA), JOCKA, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYeHHE K KOMITbIOTEPHOM
cetu CII6I'ACY, Beixon B MHTEpHET

07. YueOHble ayTUTOPUH VISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ay1uTopusi AJis IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIA, KOMIUJIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IepCOHANBHBIN KOMITBIOTED,
MYJIbTUMEANNHBINA IPOEKTOP, SKPaH, ayJUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenu,
noakroueHne kK kommbiorepHoit cetu CITI6I'ACY,
BbIXOJ B IHTEpHET




Jnst naBanuaoB u aun ¢ OB3 obecnieunBaroTest crielnanbHbIe YCIOBUS IS TIOTY4YEHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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