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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
[enstMu OCBOGHMSI TUCIUIUIUHBI SIBJISIFOTCS] COBEPILIEHCTBOBAaHUE YPOBHA (DyHAaMEHTaIbHOM
MOJTOTOBKHU IO JTUHEHHOMN aredpe 1 aHaTUTHYECKON TreOMEeTpUH, HEOOXOAUMOTO JIsl U3yUeHUs psijia
JIPYTUX MaTeMaTUYECKUX U MEXaHUUYECKUX JUCIUIUINH; IPHOOpETEeHNE TBEPIbIX HABBIKOB PEILICHUs 3a1a4 B
o0yactu anredpbl U reOMETPUH, HEOOXOIUMBIX JJISl HOMy4eHUs PO eCCUOHATBHBIX KOMIIETEHIIUH.

3ajiauaMu OCBOCHUS JUCHUILIINHBI SIBJISIOTCS PUMEHEHUE OCHOBHBIX MOHSATHUNA U METO/I0B
JTUHEHHON aJireOphl M aHATUTUYECKOW TEOMETPHH IS UCCIICIOBAHUS M PEIICHUS 33/1a4 MaTEMATHKH, a
TaKKe 3a7]a4 MEXaHUKU U HH(OOPMATHKH.

2. Hepeqenb INIAHUPYEMBIX PE3yjJdbTaToOB Oﬁy‘{eﬂlflﬂ o JTUCHMIIJINHE (MO)Iy.]'[]O), COOTHECCHHbBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 nHaumenoBanue
WHAUKATOPa JOCTUXKEHUS
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUIMHE, 00€CIIeUnBAIONINE JOCTHKEHHE
IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben
PUMEHSTh
(byHIaMeHTaIbHBIC 3HAHWS,
HOJTyYCHHBIC B 00JIACTH
MaTeMaTU4YECKHUX U (WIIH)
€CTECTBEHHBIX HAYK, U
UCIIOJIB30BAaTh UX B
npoeCCUuOHATBLHON
JeSITeIIbHOCTH

OIIK-1.3 [lemoHCTpUpYET
MIPUMEHEHUE
(GbyHIIaMeHTaIbHBIX 3HAHHH,
HEOOXOTUMBIX JJISl PeLICHHS
chopMyIUPOBAHHON 3a1a4u
npodeccnoHanbHOM
JeSITeIbHOCTH

3HaeT

- 0a30BbIe MOHATUS U OCHOBHBIC TEXHUYECKHE
MIPUEMbl MATPUYHOMN anreOpbl, aHATUTUYECKOM
re€OMETPUU, TECOPUHU JIMHEHHBIX MPOCTPAHCTB,

JTUHEHHBIX npeoOpa3oBaHui, TEOpUHU
KBaJIpaTHYHBIX POPM;
yMmeet

- HCIIOJB30BATH AJITOPUTMHYCCKHUC IIPHUCMbI
peUICHUA CTAHAAPTHBIX 3ada4 H BBIpa6OTaTB
CIIOCOOHOCTH reoOMCTPpHUUICCKOI'O BUACHUA
(bopMaanoro alrrapara AUCHUITIIMHBI n
(I)OpMaJII/I?»OBaTL B TCPMHHAX OUCHUILIMHBI
3a/ladd ICOMETPHUYCCKOIO0 W AHAJIUTUYCCKOI'O

Xapakrepa;
BJIajeer

- CTaHJAPTHBIMM METOJAMH M MOJIEISAMHU
TUHEHOW  anreOppl W aHATUTHYECKOMN

FEOMETPUUM U HMX NPUMEHEHHEM K PELICHUIO
MIPUKJIAHBIX 337134,
- HaBBIKAMU MaTeMaTH4yeckod (opMalu3aiuu
MIPUKJIAHBIX 33734,
- QAHAIN30M M HHTEpIpeTauued peleHuH
COOTBETCTBYIOIIMX MaTEMaTUYECKUX MOJIEIIEH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKType 00pa3oBaTe/IbHOI POrpaMMbl
JlanHast tuciuIuivHa (MOyJh) BKItoueHa B biok «Jlucuumnuael, Moaynu» b1.0.13 ocHoBHOI
npodeccuonansHOM 0b6pazoBatenbHOM mporpammsbl 01.03.02 TpukinagHas MmareMaTuka 1 ”HGOpPMaTUKA U
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4yeOHOro IIIaHa.
3HaHUE IPOrpaMMbl CpEAHEN IIKOJIBI IO BCEM MaTEMaTHYECKUM JUCHUIIIIUHAM.
Brnanenue TeopeTHUeCKMM MaTEpPHAIOM JTUCIUIUIMH alreOpbl U TEOMETPHH.
YMeHue pemars 3aJJa4u M0 3TUM JUCHUIIIMHAM.
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HOCHCI[}/IOII_II/IC JAUCLHUITIIMHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpA
JOCTHIXKXCHUSA KOMIIECTCHIITNUHN

1 |Hduddepenumanbubie ypaBHEHUS

OIlK-2.1




2 |TexHuyeckas MexaHUKa OIlK-1.3

3 | KommiekcHsiii ananus OIIK-1.3

4 | OcHOBBI (DYHKIIMOHAIBHOTO aHATTN3a OIlK-1.3

5 |Teopus BeposITHOCTEH U MaTeMaTHuuecKasi CTAaTUCTHUKA OIIK-2.1

6 |YpaBHEeHus MaTemaTHYeCKOW (U3HKHU OIIK-3.1, OIIK-1.1

7 |YucneHHBIE METObI OIIK-2.1, OIIK-2.2

8 |JIuneitHOe M HEMUHEHHOE POTPAMMHUPOBAHUE OIIK-4.3, OIIK-1.2

9 |I[IporpaMMupoBaHHE B MATEMATHYECKUX MaKETax [1K-1.4

10 |KommbroTepHOE 1 MaTEMAaTHYECKOE MOJICIIUPOBAHKE OIIK-3.1, OIIK-2.2, OIIK-4.2
11 [KoHeuHO3JIeMEHTHBIC TPOrPAMMHBIE KOMILICKCHI OIIK-4.1

4. O0bem AUCHHUIIIMHBI (MO}Iy.]'Iﬂ) B 3a9€THbBIX ¢/IMHUIAX C YKAa3aHUEM KOJIHYECTBA AaKAACMHUYECCKHUX
YaCo0B, BbIJICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqaloumxcn C mpemnoaaBaTejieM (l'lO BHUIaM y‘-leﬁHI)IX

3aHAATHIT) M1 HA CAMOCTOSATEJILHYIO padoTy 00y4yarommxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHolt paboThl Beero MIPAKTUYECKYIO
Hacos TIOATOTOBKY 1 2
KontrakTHas padoTa 128 64 64
Jlexmonnsie 3ansatus (JIek) 48 0 32 16
[paktuueckue 3ansatus (I1p) 80 0 32 48
HNnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 2,1 1,05 1,05
KOHCYJIBTAIIMH 10 KypCOBOH paboTe (ITPOEKTy), 08 04 04
KOHTPOJIbHBIM paboTam (PI'P) ' ' '
KOHTaKTHas paboTa Ha aTTecTauio (caaJa 3a4era,
3a4ueTa ¢ OICeHKOM; 3alIiTa KypCOBOU pabOThHI 0,8 0,4 0,4
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNBTAIIUA TIepeT DK3aMEHOM H cllada 0.5 0.25 0,25
Yacel HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesbHast pagora (CP) 1224 70,2 52,2
O611as TPY10eMKOCTH JUCHUNIITUHBI (MOTYJIs1)
qacel: 288 144 144
3a4YeTHbIe eUHHUIIbI: 8 4 4

5. Copepixkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJHMYeCTBA aKaJeMUYeCKHX YaCOB U BUI0B Y4eOHBbIX 3aHATHI

5.1. TemaTrueckuii MIaH JUCIUTLTAHBI (MOJTYIS)

3aHATHUSAM), Yac.

KonrakTtHas pabora (1o yueOHbIM

o,
H
g | nexuun 113 JIP Bcero,
Ne Pazensl TUCIUTUIMHEI S CP
) gac.
Q U3 HUX N3 HUX U3 HUX
Ha Ha Ha
MPaKTH- MPaKTH- MPaKTH-
BCEro Yeckyio BCEro Yeckyio BCEro Yeckyio
moaro- Imoaro- Imoaro-
TOBKY TOBKY TOBKY

Kon
WHIUKATOP
a
JIOCTHKSHH
s
KOMIICTCHI]
3071




1. |1 pasnmen. KommnekcHsle uncia
¥ MHOTOYJICHEI
11 JleiicTBHS HAJl KOMIUIEKCHBIMU 10 18 OITK-1.3
yyciaamMu. MHOrOuYJIeHBI
2. |2 paznen. Marpuusl u
OTIPECIIUTEIH.
2.1. | deiicTBusa Hax MaTpUIIaMu 8 12 OIIK-1.3
29, Onpenenuren U UX CBOWCTBA. 3 16 OITK-1.3
Teopema paznokeHust
23 OGparnas matpuiia. Panr 8 16 OIK-1.3
MaTpPHULIbI.
3. |3 paznen. CucreMbl IMHEHHBIX
ypaBHEHUI
31 CucrtemMsl JIMHEAHbIX 8 16 OITK-1.3
ypaBHEHUU
3.2. |[Meron l'aycca 10,2| 16,2 | OIIK-1.3
33 OI[HOPOL[HBI@ CHCTEMBI 4 OITK-1.3
JUHEHHBIX YpaBHEHUU
CoOCTBCHHBIC YUCITA U
3.4. | coOCTBEHHBIE CTOJIOIIBI 6 12 OIlK-1.3
MaTpPHIIBL.
4. |4 paznen. BektopHas anredpa
Cucrtembl KOOpAUHAT HA
4.1. | mpsMoOHi, Ha TNTOCKOCTH, B 2 OIIK-1.3
IPOCTPAHCTBE.
42, JluneiiHble onepamnuu Haj 2 OITK-1.3
BEKTOPAMH.
IIpoeknn BEKTOpa Ha OCh.
4.3. | OcHOBHasI TeOpeMa BEKTOPHOM 6 8 OIlK-1.3
anreopsol.
CxanspHoe, BEKTOPHOE,
4.4, | cMemaHHOE TIPOU3BEICHUS 6 12 OIIK-1.3
BEKTOPOB.
5. |5 pa3nen. MHas KOHTaKTHAs
paborta
5.1. | nas xonTakTHas pabora 0,8 | OIIK-1.3
6. |6 pa3nen. Kontpons
6.1. | 3auérCO1g 9 OIlK-1.3
7. |7 paznen. AHanutudeckas
TeOMETpPHSI Ha TIIOCKOCTH
7.1. | IlpsiMast TMHUS Ha TUIOCKOCTH 6 12 OIIK-1.3
79 KanoHnueckue ypaBHEHHUs 4.2 8.2 OITK-1.3
KPUBBIX BTOPOTO MOPSIKA
HccenenoBanue ypaBHEHHS
7.3. | BTOpoii crenienn. [Toctpoenue 10 18 OIlK-1.3
€ro reOMETPUUIECKIX 00pa3oB.
8. |8 pa3nmen. AHanuTHUECKas
TE€OMETpPHsI B IPOCTPAHCTBE
81 [IpsiMast 1 MIOCKOCTH B 6 14 OI1K-1.3

IPOCTPAHCTBE




Uccnenoanue ypaBHEHUS
BTOPOI1 CTETIEHN OTHOCUTEIHHO
8.2. | Tpex mepeMeHHBIX. 12 10 22 OIIK-1.3
Knaccudukanus moBepxHocTei
BTOPOTO MOPSAKA.
9. |9 pa3nen. Jlunelinbie
IIPOCTPAHCTBA
AKCHOMBI IMHEHHOTO
9.1. 2 2 4 OIIK-1.3
IPOCTPAHCTBA
basuc u koopauHAaTHI.
9.2. pA 4 6 4 | 14 |oOIK-13
Pa3mMepHOCTh MPOCTPAHCTBA.
9.3. | EBKIIMI0BBI IPOCTPAHCTBA. 2 2 4 8 OIIK-1.3
10. |10 pa3nen. JIunelinbie
npeoOpa3oBaHus
101 Onpenenenue IMHEHHOTO
"~ | mpeobpa3oBaHus U €ro 2 2 OIIK-1.3
Marpu4dHas ¢hopma
102 Bripoxxaennoe u
"~ | HEBBIPOXKJICHHOE JIMHEHHOE 2 2 OIIK-1.3
npeoOpa3oBaHue
103 CoOCTBEHHBIE BEKTOPHI U
"~ | cOOCTBEHHBIE 3HAYCHUS 2 4 6 OIIK-1.3
JMHEHHOro NpeoOpa3oBaHusl.
10.4 KBaaparuuneie GopMel. 2 4 6 OIIK-1.3
11. |11 pa3znen. MHas koHTaKTHAs
pabora
11.1. | Inas koHTaKTHAs paboTa 0,8 OIIK-1.3
12. |12 paznen. KonTposb
12.1 | Dksamen 27 OIIK-1.3
5.1. JIexknun
Ne | HaumeHnoBanue paznena .
. HaumenoBanme u KpaTKoe coJep:KkaHue JIEKIUi
pasn Y T€MBI JIEKIU I
Martpuusl. Bugst matpun. /[eicTBus Haj MaTpUIlaMHu.
Martpuna u ee pazmepsl. Buabsl marpui. TpaHCIOHMPOBaHUE MATPHULIBI.
) JleficTBHS HAT CuMMeTpudHas
MaTpHIIAMH Matpuna. CiokeHre MaTpull U CBOMCTBA ONEpalii CIOKEHUS.
YMHOXKEHUE MaTPUIIbI HA YUCIIO.
Ymuoxenue Matpull. CBOKCTBA onepanuyu yMHOXKEHUS.
Ornpenenurenu U ux cBocTBa. Teopema pas3noxKeHus.
OHpC,Z[CJ'II/ITCJ'II/I U ux OHpe}IeHI/ITeHH BTOPOT'O U TPETHET'O IMOPAAKOB. HepeCTaHOBKI/I us3
3 cBoricTBa. Teopema | HATYpPaJbHbBIX YUCEIL.
pasnoxKeHus Onpenenenre onpeneauTelisi IPOU3BOJbHOTO nopsaka. CBolcTBa
onpeaenuteneil. Teopema paznoxeHus.
OGparnas maTtpura. Panr MaTpuiisI.
4 OGparHas MaTpuia. | BBIYUCICHHE OOPATHON MATPHIIBI Yepe3 CO3HYI0. MUHOPbI MAaTPHIL.
Paur MAaTpPULIBL. OnpeneHeHI/Ie paHTra MaTpuibl, €TI0 BBIYUCICHUEC C TIOMOIIBIO
AIIEMEHTAPHBIX MPE0OPa30BAHU.
C . ®opmyisl Kpamepa. Teopemsr Kponekepa-Kanemnm.
5 MCTCMBI IMHCHHDBIX | papyocnapHOCT CHCTEM IMHEHHBIX ypaBHeHHIT. [IpeoGpasoBanns, He
YpaBHCHIN HapyIIaoIlie PaBHOCWIBHOCTE. OnpeieieHHbIe, HeonpeaeeHHbIE




HECOBMECTHBIE CUCTeMBI. Pacimmpennas marpuna cucremsl. HeoOxoaumelie
U JOCTaTOYHBIE YCIOBHSI CYIIECTBOBAHUSI PEUICHUN CUCTEMBbI JIMHEUHBIX
ypaBuenuii (I reopema Kponekepa-Kamnennu). CBoOoaHbIE 1 0a3UCHBIE
nepemennsie. |l reopema Kponekepa-Kanemnnu. Cucrema ypaBHeHU# ¢
KBaJgpaTHOM Marpuleil. Teopema Kpamepa 0 BIUUCICHUU PELIEHUI
CHCTEMBI ypaBHEHU C HEOCOOO0H KBaIpaTHOM MaTpuUIIEH.

Meron l'aycca

Meron I'aycca
AJITOPUTM TTOCIIEI0BATEILHOTO UCKIIFOUYCHHSI IIEPEMEHHBIX - MeTo ['aycca.
Hcnonp3zoBanne Meroza ["aycca i1 Hax0KIeHUsI 0OpaTHOW MaTPHIIBI.

OaHOPOIHBIE CUCTEMBI
JIMHEWHBIX YpaBHCHUMN

OIHOPOAHBIE CUCTEMBI

HeoOxonumoe u

JIOCTATOYHOE YCJIOBUE CYIIECTBOBAHMS PEIIEHUN OJHOPOJIHON CUCTEMBI.
@yH1aMEHTalIbHAsA CUCTEMA PELICHUN OJTHOPOIHON CUCTEMBI.

CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE CTOJIOLIBI
MAaTpHULIBL.

CoOcTBeHHBIE YKCIa U COOCTBEHHBIC BEKTOPHI KBAIPATAHBIX MATPHII
Ornpezenenre COOCTBEHHOTO YHCJIa MATPHUIIBI B COOTBETCTBYIOIIETO EMY
COOCTBEHHOTO CTOJIOIA. XapaKTEPUCTHUYECKOE YpaBHEHUE U
XapaKTePUCTUUYCCKHUH MOJTMHOM MaTpulibl. JIMHelHas HE3aBUCU-MOCTh
COOCTBEHHBIX CTOJIOIIOB, COOTBETCTBYIONTUX PA3IMIHBIM COOCTBECHHBIM
YHUCIIaM.

CucTtemMbl KOOpAMHAT HA
MPsIMOM, Ha TIOCKOCTH,
B IIPOCTPAHCTBE.

CucreMbl KOOpIMHAT HA MPSIMOMA, Ha MIIOCKOCTH, B IPOCTPAHCTBE.
JlexapToBbI cucTeMbl KOOPJIMHAT Ha MPSMOM, Ha TIIOCKOCTH, B
npocTtpaHncTBe. HampaBineHHBIN OTPE30K B POCTPAHCTBE U €T0 MPOEKITUS
HAa OCh.

PaccTosHue Mexny IByMsi TOUKaMU B ITPOCTPAHCTBE.

Jenenue orpe3ka B 3aianHoM oTHoieHuu. [lonspHas, chepuueckas u
UIMHIPUYECKas CUCTEMbl KOOPIMHAT.
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JIuneliHbIe onepanuu
HaJl BEKTOPaMH.

JInHeliHbIe ONepanvy HaJl BEKTOPaMHU.

[TonsiTre reoMeTprueckoro Bekropa. PaBeHcTBo BekTopoB. CBOOOAHBIE
BekTopa. Jlnnua Bektopa. OpT Bektopa. Hynb-BekTop. Komnneapusie
BekTopa. Cnoxkerue BekTopos. [IpaBuiio napannenorpamma. [Ipasuiio
TpeyroiabHuKka. CBOMCTBa onepannii ClIoXKeHus. Y MHOKEHNE BEKTOpa Ha
ymciio. CBOMCTBO onepanuy yMHOKEHUSI BEKTOpa Ha 4uciio. Beipakenue
BEKTOpPA Yepe3 €ro OpT U €ro JUIMHY. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
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[Ipoexnnu BekTOpa Ha
ocbk. OCHOBHas TeopeMa
BEKTOPHOM anreopsl.

[Tpoexuuu BekTopa Ha och. CocTaBisitolias BeKTopa 1o Jiocu. OcHOBHas
TeopemMa BEKTOPHOU anreOphl.

Cocrasisitomue BekTopa 1o ocu. [Ipoeknuu Bekropa Ha ock. TeopeMsl o
MPOEKIMAX:

BBIpaXEHHE MPOEKIIMHN BEKTOPA Yepe3 ero JUIMHY U KOCUHYC YIJia MeXIy
BEKTOPOM U OCBhIO;

BBIPAXKCHUC IMTPOCKIINHU BEKTOPA HA OCh UEPE3 KOOPAMHATEI ITPOCKIHHU €TO
KOHIIa ¥ €r0 Havajla Ha JJaHHYIO OCh; IPOEKIINs CyMMbI BEKTOPOB;
MIPOEKIIMSI TPOU3BEACHUS BEKTOPA HA YHCIIO; BHIPAKEHUE COCTABIISIONIEH
BEKTOpA 10 OCU Yepe3 €ro MPOEeKIUI0 Ha OCh U OPT TaHHOM OCH.
BeIpaxxenue BekTopa

4yepes3 ero NpOeKLUK Ha TPU B3aUMHO NEPIEHANKYIISIPHBIE OCH - OCHOBHAs
TeopeMa BEeKTOpHOU ayreOphl. JlekapToBbI KOOPIMHATHI BEKTOPA.
Hanpasisronue KOCMHYChl BEKTOpa. BeIpaskeHne AIMHBI BEKTOpa Yepe3
€ro MPOEKIMU Ha TPH B3aUMHO NEPIEHAUKYISIpHBIE OcH. CBOMCTBO
HaIpaBJISIOMINX

KOCHHYCOB.
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CkanspHoe, BEKTOPHOE,
CMEIlIaHHOe
MIPOU3BEICHUS
BEKTOPOB.

CxkansipHO€, BEKTOPHOE, CMEIIAHHOE MTPOU3BEICHUSI BEKTOPOB.

ba3zuc B reomeTpuuecKkoM MPOCTPAHCTBE.

Ornpezenenne CKalIsipHOTo MPOU3BEICHHSI BEKTOPOB U €0 CBOMCTBA.
BripaxkeHue ckajasipHOro Mpou3BEeACHUS Yepe3 MPOEKIINH BEKTOPOB-
COMHOJKUTEJIEH Ha TPU B3aUMHO MEPHEHANKYIISPHBIE OCU. Y CJIOBUE
MEPIECHANKYJISIPHOCTH BEKTOPOB. JIeBas u nmpaBasi TPOMKH BEKTOPOB.
Onpenenenne

BEKTOPHOT'O MTPOU3BEICHUS BEKTOPOB U €ro CBOMCTBA. BripaxkeHue
BEKTOPHOT'O MTPOU3BEICHUS BEKTOPOB Yepe3 MPOEKIIUU BEKTOPOB-
comHoxureneid. KoMmrnanapHocth BeKTOpoB. CMeIaHHOE MPOU3BEICHHE
TpEeX BEKTOPOB U €r0 CBOMCTBA. BripaykeHre cMEaHHOTO TPOU3BEICHUS
BEKTOpPOB

4yepe3 NPOEKIUU BEKTOPOB-COMHOXKHUTENEH. Y CIIOBUE KOMILIAHAPHOCTH
BEKTOpOB. JIMHEITHAs 3aBUCUMOCTb U JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB.
VYcnoBue TMHEHHON HE3aBUCUMOCTH JIBYX BEKTOPOB, TPEX BEKTOPOB. bazuc
B [IPOCTPAHCTBE F'€OMETPUUECKUX BEKTOPOB.

20

AKCUOMBI JIMHEUHOTO
MIPOCTPAHCTBA

AKCHOMBI THHEHHOTO ITPOCTPAHCTBA.

[TonsiTve BEKTOPHOTO (JIMHEWMHOTO) MPOCTPAHCTBA. AKCHOMBI TUHEHHOTO
MIPOCTPAHCTBA U CIEACTBUS U3 HUX. [[prMepbl BEKTOPHBIX MPOCTPAHCTB:
MIPOCTPAHCTBO N-MEPHBIX CTPOK (CTOJIOIOB) 351eMeHTOB nojeit R u C.
[IpocTpaHCTBO TEOMETPUUYECKUX BEKTOPOB, TPOCTPAHCTBO MHOTOWJICHOB
CTEIEHHU, HE TPEBOCXOISIICH 11, MPOCTPAHCTBO HETIPEPHIBHBIX ()YHKIIUA.
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basuc u KoopIMHATHI.
PasmepHoCTB
IIPOCTPAHCTBA.

basuc u koopauHaThl. PasmepHOCTh MpOCTpaHCTBA.

JluneliHas 3aBUCUMOCTb U JIMHEWHAs! HE3aBUCUMOCTh 3JIEMEHTOB
BEKTOPHOI0 IpocTpancTBa. Onpenenenue 6asuca IMHEHHOTO
npoctpaHcTBa. KoopauHaTel BEKTOpa OTHOCUTENBHO 33JaHHOTO

0a3uca B IMHEHHOM MPOCTPAaHCTBE. ENMHCTBEHHOCTh Pa3IoKEHHsI BEKTOpa
no 6aszucy. OnpezeneHre pa3MepHOCTH JIMHEHHOTO MPOCTPAHCTBA.
Beruucnenue pasmepHocTeil pa3nuyHbIX IpocTpaHcTB. M3oMopdusm
BEKTOPHBIX MPOCTPaHCTB. M130MOp(HOCTD BemiecTBEHHBIX N-MEPHBIX
JMHENHHBIX npocTpaHcTB. [IpeoOpa3oBanue 6a3zuca KOHEYHOMEPHOTO
BEKTOPHOI'O IIPOCTpaHcTBa. Marpuna

nepexoja ot ojiHoro 6asuca k Apyromy. I[IpeobpazoBanue KoopaIuHaT npu
npeobpazoBaHuu H6a3uca

KOHEYHOMEPHOI'0 BEKTOPHOT'O MpOCTpaHCcTBa. [IoHsATHE MOAIPOCTpaHCTBA.
JluneitHast 060104Ka 351eMEHTOB npocTpaHcTBa. CyMMBI U ITepeceyeHus
MOJAINPOCTPaHCTB. Pa3nokeHne IMHEHHOT0 MPOCTPAHCTBA B MPSAMYIO
CyMMY HOJIIPOCTPAHCTB.

22

EBxnnaoBb1
IIPOCTPAHCTBA.

EBKNMIOBBI IpOCTpaHCTBA.

BemectBeHHbIe €BKIMA0BBI TPOCTpaHCTBA. CKaISIPHOE MPOU3BEICHNE
HIIEMEHTOB BEILECTBEHHOI'0 BEKTOPHOTIO NMpocTpaHcTBa. HepaBeHCTBO
Kommu-bynsikockoro. Matpuna ['pamma 11 BelIeCTBEHHOTO €BKIINI0BA
npoctpancTsa. Hopma siemenTa BEKTOPHOTO MPOCTPAHCTBA.
HopmupoBaHHOE BeEeCTBEHHOE TPOCTPAHCTBO. OPTOHOPMUPOBAHHBIN
0a31c KOHEUHOMEPHOTI'0 €BKJINI0BA IPOCTPAHCTBA U €r0 CBOMCTBA.
Anroput™ opToroHanu3anui. OpTOroHaJIbHOE TONOJHEHHE
MOJMPOCTPAHCTBA €BKJIM0BA MpocTpaHCcTBa. M30MopdpH3M 3BKINIOBBIX
IIPOCTPAHCTB.

23

Onpenenenue
JIMHENHOTO
npeoOpa3oBaHus U €ro
MarpudHas ¢popma

Onpeznenenue TMHEHHOT0 MpeoOdpa3oBaHMsl U €ro MaTpu4Has popma
JeiicTBus Hal IpeoOpa3OBaHUSMU.

Onpenenenue nuHeitHOTO nMpeodpazoBanus. Ero nmpeacrasienue B
MaTpuuHOil popme. [IpeoOpazoBaHme MATPHUIIBI IHHEHHOTO




npeoOpa3oBaHMs MPH MEPEX0/ie K HOBBIM Oa3ucaM. JIeiicTBUS Hal
npeoOpa3oBaHUSMHU.

Bripoxaennoe u

BrIposxJieHHOE M HEBBIPOXKACHHOE JIMHEHHOE IIpeodpa3oBanue. OOpaTHoe
npeoOpa3oBaHue.
BripoxneHHOe 1 HEBBIPOXKICHHOE JIMHEHHOE TTpeoOpa3oBanue. OOpaTHOE

24 HCBBIPOK/CHHOC npeobpazoBanue 1 ero Matpuna. Heo6xoammoe n
JIMHCHHOC JI0CTATOYHOE YCIOBHE OUEKTUBHOCTHU JMHEHHOTO peobpazoBanus. SAapo
npeobpasopanye nMHeiHoro npeodpasosanus. PaHr TMHEHHOro Mpeodpa3oBaHus.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYECHUS IMHEHHOTO
npeoOpa3oBaHMUs.
CoGCTBEHHbBIC BEKTOPhI | XAPAKTCPUCTHICCKUI MHOTOWICH JINHEIHOT0 MPeoOdpa3oBaHus.
U COOCTBEHHBIC CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYECHUS IMHEHHOTO
25 3HAYeHUS JMHeiiHoro |IpeoOpasoBanus. KaHoHMueckuil BUJ IMHEHHOTO MPeoOpa30BaHUS.
IPe06Pa30BAHMSL. XKopnanosa popma KBagpaTHOM MaTPHIIBIL.
[Tpumeps! TUHEHHBIX TPe0Opa3OBaHHIA.
KBagparuunsie ¢hopmsl.
KBagparuunsie ¢hopmbl.
3akoH uHepuu KBaapaTudHbix popm. Kputepuii CuibBecTpa.
26 | KBampaTuumbie (popMbl. | SHAKOOIPE/IEICHHbIE, 3HAKOTICPEMECHHBIE, 3HAKOIIOCTOAHHbIC

KBagpatuuHbie Gopmbl. [IpuBenenne kBapaTuIHON GOPMEI K CyMMe
KBaJipaToB, MeTO Jlarpanka. 3aKOH HHEPLIMH KBaAPATHIHBIX (DOPM.
Kpurepnii CunbpBecTpa 3HAKOOTIPEIEICHHOCTH KBAIPATUYHON (OPMBI.

5.2. [IpakTruueckue 3aHATUs

Ne
pas3n

HaumenoBanue paznena
Y TeMbI MPAKTUYECKUX
3aHATUU

HaumenoBanue u COACPIKAHUC ITPAKTUICCKUX 3aHITUI

JewcTBus Haj
KOMILIEKCHBIMU
qyciaaMiu. MHOTOWIEHE]

JleficTBUS HaJl KOMIUIEKCHBIMU YncIaMu. Perienue ypaBHeHuit 2-oit , 3-eit
u 4-o#i creneHen

Anrebpanyeckas 1 TPUTOHOMETpUYECKast (DOPMbI KOMIUIEKCHOTO YHCIIA.
YMHOXEHUE U JCJICHHE KOMIUIEKCHBIX YUCEN B alireOpanyeckoi hopme.
TpuronomeTrpuueckas ¢opmMa KOMIUIEKCHOTO YHCIIa. Y MHOXKCHHUE U
JIeTICHUE KOMIUICKCHBIX YHCe B TPUTOHOMETpHUUECKOU (popme.
Bo3Benenne KOMIUIEKCHOTO YKCa B MIENyto cTeneHs. @opmyna Moaspa.
N3BneueHne KopHs

U3 KOMIIJIEKCHOT'O YHCIa.

Kpartnsie kopau. OcHOBHas TeopeMa anreOpbl KOMIUIEKCHBIX YHCEIT U
cnenctBue u3 Hee. Teopema Buera. PasnokeHre MHOTO4JIEHOB Ha
MHoxuTenn. ®opmynsl Kopnano.

JewcTBus Hazg
MaTpuIiaMu

JelicTBus Hax MaTpUIIaMU.

CrnoxxeHne u YMHOXCHUC MAaTpHII.




Onpenenurenu U ux

Brruucnenue onpenenurene

3 cBoiictea. Teopema Brraucnenne onpenenurenneit 2-ro u 3-ro nopsiAkoB. Beraucienue
pasnoxKeHus onpenenuteneut 4-ro, 5-ro, 6-ro nopsaakoB. OnpeaenuTeNnn nopsaka n.
Brruucnenune oOpaTHOM MaTPHUIIHL.
4 O6paTHa;[ MaTpuLa. Brrancnenue paHroB MaTpuil.
PaHT MaTpUIIBL. Brruncnenne o6paTHO MaTpHIIbl 4epe3 CO3HYI0. Bruncienue panros ¢
MOMOIIBIO AJIEMEHTAPHBIX MTPE0Opa30BaHUH.
Pemenue cucreM ¢ kBajipaTHOM MaTpuleil. AHaJIN3 CUCTEM C
5 CucTeMbl TMHEHHBIX | TPOM3BOJIBHOM MaTPHLICH.
ypaBHEHHIA Pemenue cuctemsl ¢ KBapaTHOW MaTpulleld. AHAJIM3 COBMECTHOCTH U
HEONPEIeICHHOCTH CUCTEMBI C TPOU3BOJILHON MaTpULICH.
Pelenue cucteM METOI0M UCKITFOYEHUS IEPEMEHHBIX
6 Merox I'aycca Pelienne MTMHENHBIX CUCTEM.
7 OI[HOpO,Z[HBIe CHUCTEMBI Pemenne OJJHOPOJIHBIX CUCTEM
JIAHENHBIX ypaBHeHI/Iﬁ Pemenne OJHOPOJHBIX CUCTEM
Co6crBennblie uncia u | COOCTBEeHHBIE Unca U COOCTBEHHBIE BEKTOPBI KBaIPATHBIX MATPHI]
8 | cobcrBennsie cTononpr | Onpeenenne COOCTBEHHBIX YUCEN M COOCTBEHHBIX BEKTOPOB MaTPHIL
MAaTpHIIBL. BTOPOTO U TPETHETO MOPSIIKOB.
[Tpsimast TMHUS HA TIOCKOCTH
OO61iee ypaBHeHUE NPAMOI. YpaBHEHHUE MPSAMOIl B OTpe3Kax.
KaHnonuueckoe ypaBHEHUE MPAMOil. Y paBHEHHUE MPSMOMA, TPOXOIAIICH
yepes IBE TOYKU. YTO0JI HAaKJIOHA MPSIMOM, €€ yriIoBoil Ko HULIUEHT.
15 IIpsmasd muHAd Ha YpaBHeHHE MPSIMOH ¢ YIIIOBbIM ko3 durrentom. HopmansHoe ypaBHEHUE
TJIOCKOCTH HPAMO.
Yron Mexay AByMs MPsIMbIMU. Y CIIOBUS apajlieIbHOCTH U
NEPIEeHIUKYIIPHOCTU MPSIMBIX.
PaccTosiHre OT TOUKH 10 IPSAMO. YpaBHEHHE MMydKa MPSMBIX.
Kanonnueckue ypaBHeHUsI KPUBBIX BTOPOTO MOPSIIKA.
Onnunc. Kanonnueckoe ypaBHeHue asuinnca. Mcenenosanue hpopmMbl
anunca. DKCUeHTpucuTeT uunca. ['unep6ona. Kanonnueckoe
Kanonudeckue ypaBHeHue runep6osl. Mccnenoanue Gopmbl runepOobl.
16 ypaBHEHHUS KPUBBIX | JKCLCHTPHCHTET IUIEPOOIIBI. ACHMIITOTHI THIIepOOIIbl. B3anMuo
BTOPOTO TOPSIKA conpspkeHHbIe TUnepOobl. PaBHoOOUHBIE THIIEpOOIHL. [Tapabona.
Kanonuueckoe ypaBHeHue napabosisl. Mcenenoanue hpopmbl mapadbosibl.
Bunel napabos. Jlupexktpucsl aunca U runep6ossl. Od1iee onpeneneHue
KPHUBOW BTOPOTO MOPSIKA.
UccnenoBanue ypaBHEHHS BTOPOM CTEIIEHHU.
[TocTpoeHue ero reoMmeTpuyeCcKux 00pasos.
UccnenoBanue ypaBHEHHsI BTOPOU CTENIEHU C IBYMsI HEM3BECTHHIMU X 1 Y ,
Mccnenosanne | ye conepsxamero nponssesenns xy. Kiaccupukamus ero reoMeTpHIECKIX
YPaBHCHIA BTOPOH | 5653308, [IpeobpasoBanne KOOPAMHAT HA TIOCKOCTH. YpaBHEHHE BTOPOit
17 | cremenn. IIoCTPOCHHE | creprepy, comepikalee Mpon3Be/ienHe Xy. BHGOp yriia moBopota
Cro TCOMETPUHCCKUX | yoopAMHATHBIX OCEil, HCKITIOYAIOIIETO UlIeH, COAEPKAIIHil TPON3BEICHHE
06pasos. Xy. IHBapHMaHThl ypaBHEHHs BTOpoi crenen. [TonHas knaccudukanus
TEOMETPUUECKUX 00pa30B YpaBHEHUsI BTOPOI CTETICHHU.
[Ipsmas 1 IIOCKOCTh B TPOCTPAHCTBE.
[TnockocTs B mpocTpancTBe. O0IIEEe YpaBHEHUE MIJIOCKOCTH. Y paBHEHHUE
18 TTpsimMast 1 TIocKkocTh B | IWIOCKOCTH B OTPE3Kax. Buasl miiockocteit. HopmansHOe ypaBHEHHE

IPOCTPAHCTBE

IIOCKOCTH. PaccTostHIE OT TOYKH 0
MJIOCKOCTH. YTOJI MEXKIY IBYMS TIJIOCKOCTSIMU. Y CIIOBHS TAPAILIIETHHOCTH




U MEPIEHAUKYISAPHOCTH TIOCKOCTEN. [IpsiMast IMHUS B IPOCTPAaHCTBE Kak
JIMHUS TIEpECEUCHHUs IBYX IUIockocTel. KaHoHMueckue ypaBHEHUsI
MpsAMOM, €€ HanpaBJIOMK BEKTOp. [lapamMerpruueckue ypaBHEHUS
NpAMON. YTOJ MEXIY ABYMS NPAMBIMU. Y CJIOBHUS NapaJUIEIbHOCTH U
MEPIICHANKYISIPHOCTH MTPSMBIX.

Yroa MeXIy IpsIMON U TJIOCKOCTHIO. Y CIIOBUS MapaJlJICIbHOCTH U
MEPIIEHANKYISIPHOCTH MPSAMOU U TIIOCKOCTH.

Hccnenosanue
YpPaBHEHUSI BTOPOI
CTENIEHU OTHOCUTEJILHO

HccnenoBanue ypaBHeHHsI BTOPOU CTEEHH OTHOCUTENBHO TPEX
MIePEMEHHBIX.

Krnaccudukanus noBepxHocTeil BTOPOro Mopsiika.

MatpuyHas 3anuch ypaBHEHHS BTOPOU CTENIEHH OTHOCUTENBHO TPexX
nepeMeHHbIX. [lapamienbHplil IepeHoC KOOPAUHATHBIX OCEH.
LlenTpanpHbIie U HE LIEHTPAJIbHbBIE TOBEPXHOCTH.

[IpuBeneHre MaTpUILIBI TPYIIIBI CTAPIINX YJICHOB YPAaBHEHHUS BTOPOIl
CTENEHHU K TMaroHaJIbHOMY BHJIY C TOMOIIb IIOBOPOTA KOOPAUHATHBIX

19 TPEX MEPEMCHHBIX. | ocejf, Knaccudukalus reoMETPUUECKMX 00Pa30B YIPOLIEHHOTO
KHaCCHd’HUKaHH’I ypaBHEHHs BTOPOI CTENEHH OTHOCHTENILHO TPEX MepPeMEHHBIX.
TOBEPXHOCTEH BTOPOTO | JccpeioBanue GOpMbI TIOBEPXHOCTEI BTOPOro MOPsIKa: HILIUIICON/A,
1I0pA/Ka. OJIHOIOJIOCTHOTO TUIIEPOOJIOK A, ABYXIIOJIOCTHOIO rHIepboIona,
>JUIUNITHYECKOrO NapabosI0u 1a, runepOoIuuecKoro napaboaou1a, KoHyca,
>JUIUIITHYECKOTO,
1apaboInYecKoro, FMIepOOIHIECKOr0 IUIUHIPOB.
AKCHUOMBI JIUHEHHOTrO | AKCHOMBI JIMHEHMHOTO MPOCTPAHCTRA.
20 IPOCTPAHCTBA [IpuMephl TMHEHHBIX IIPOCTPAHCTB
bazuc u xoopauHaTel. Pa3MepHHOCTh POCTpaHCTBA
Onpenenenne IMHESHHON 3aBUCUMOCTH U JIMHEHHOW HE3aBUCUMOCTH
basnc n KOOPAMHATBL | porron0B pa3THYHBIX BEKTOPHBIX IPOCTPAHCTB. ONpe/esente 6a3HCOB
21 PasmepHOCTh JUIS Pa3IMYHbIX TMHEHHBIX IPOCTPAHCTB. PasnokeHne BEKTOPOB MO
TpOCTpaHCTBa. 6azucy. [TocTpoeHne MaTHIIBI IEPEXO0IA OT OJTHOTO Ga3uca IMHEHHOTO
IPOCTPAHCTBA K IPYTOMY.
BelliecTBEHHBIE €BKIMI0BBI IIPOCTPAHCTBA.
EBKJINIOBbI IIpoBepka aKCHOM CKaISPHOTO Npou3BeeHus. [l0cTpoeHre MaTPHIIbI
22 IPOCTPAHCTBA. I'pama. [Tpeobpa3zoBanue MaTpuisl I'pama npu nepexoze K Apyromy

68.3I/ICY. Brrunciaenue HOPMBI €BKIIMAOBA ITPOCTPAHCTBA.

5.3. CamocrositenpHas paboTa 00y4aromuxcs

Ne | HammeHoBaHue paznena o
ConeprkaHne caMOCTOSITETFHON paboThI
pa3a| JAUCLMIUIMHBI U TEMBI
JlelicTBUS Ha Brrunciienue BoipaxeHuil. Y paBHEHHS C KOMILUIEKCHBIMU
1 KOMILJIEKCHBIMU Ko punreHTaMH.
yucaami. Muorowiensl | JlomaniHee 3aganue. Penienue 3aaay.
5 I[CﬁCTBHSI Haja YMHOXEHHE MaTpHI1l.
MaTpHILAMH Pemenue 3amgad. Jlomairsee 3aganue
Onpenenurend ¥ ux | BeIuMciIeHHE ONpeeInuTeNen.
3 cBoiicTBa. Teopema Pemenue 3amgad. Jlomairsee 3aganue
pa3yoKEeHUs
06 Brruncnenmne o0paTHOM MaTPHIIBL.
4 PpaTHaﬂ MaTpHia. Brruucnenue panra MaTpuIlbl.
aHr MaTpHIIBL. Pemenune 3amad. JlomaniHee 3agaHue.
5 Cuctembl TuHeWHbIX | PelIEHne cucrem.

YpaBHEHUNU

Jomainee 3aganue. Pemenue 3amad.




Pemenne qTuHENHBIX CUCTEM

6 Metox I'aycca Jlomanrsee 3aganue Penenue 3amad.
Cob6crBennbie unciia u | ONpeeIeHue COCTBEHHBIX YHCENI U COOCTBEHHBIX BEKTOPOB MaTPHI]
8 | cobOcrtBenHbIe CTOIOLEI |BTOPOro MOpAAKA
MATpPUIIBL. Jlomamnrsee 3agaHue.
PaznoxeHnne BeKTOpa 1o TpeM B3aUMHO-TICPIICHIUKYJISIPHBIM OCSIM.
IIpoekiuy BekTOpa Ha P
elieHue 3a1ad.
11 | ock. OcHOBHAas TeopeMa
BEKTOPHOM anreOpsbl.
CkanspHoe, BEKTOpPHOE, |Bblunciienne ckansipHOro 1 BEKTOPHOTO MIPOU3BEICHUI.
12 CMEIIAaHHOE Pemenwne 3agau. Jlomalinee 3agaHue.
IIPOM3BEICHUS
BEKTOPOB.
[Ipsamas nuHUS HA TUIOCKOCTH
15 Tpsimas nus Ha Jlomanrsee 3agaHue.
TIocKocTH Pemenue 3agau
Kanonuueckue KanoHnueckoe ypaBHECHHE KPUBBIX BTOPOT'O IOPsIIKa
16 YpaBHEHUS KPUBBIX Jomamnee 3ananue.
BTOPOTO HOPSIKA Pemenne 3anau
HccnenoBanue HccnenoBanue ypaBHeHHs BTOpo# cTeneHu. [loctpoeHue ero
ypaBHEHHUS BTOPOIl reOMETPUUYECKUX 00Pa30B.
17 | crenenu. IToctpoenune |/lomaimnee 3aganue.
ero reomerpudeckux | Pemenue 3amay
00pa3os.
18 [TpsiMast ¥ TIIJIOCKOCTH B [IpsiMast ¥ MJIOCKOCTh B MPOCTPAHCTRE.
MIPOCTPAHCTBE [Tpsimasi ¥ MJIOCKOCTH B IPOCTPAHCTBE
HccenoBanme HccenenoBanue ypaBHEHHS BTOPOM CTCIICHH OTHOCUTEIBHO TPEX
YpaBHEHUS BTOPOU MEPEMCHHBIX.
CTEIIEHU OTHOCUTEJILHO KJ'IaCCI/I(bI/IKaIII/H[ HOBerHOCTCﬁ BTOpPOI'0 nmopsAaKa.
19 TpeX MepPEeMEHHBIX.
Krnaccudukanus HccnenoBanue ypaBHEHHsI BTOPO# CTEIIEHH OTHOCHUTEIBHO TPEX
MIOBEPXHOCTEN BTOPOTo |IEPECMEHHBIX.
TopsIKa. Knaccudukanus noBepxHOCTEH BTOPOTO MOPSIIKA.
Baswuc u koopaunatel. | basuc u xoopauHaTel. PasMepHOCTE IPOCTPaHCTB.
21 PazmepHoCTb Jomamnee 3ananue. Pemenue 3amad.
MIPOCTPAHCTBRA.
EBKJIMIOBBI BemecTBeHHBIC €BKITUIOBEI IPOCTPAHCTBA
22 MPOCTPAHCTBA. JomarnHee 3a1anue. Penienue 3aaad.
CobctBennblie BekTopsl | COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHHUS JIMHEHHOrO
o5 1 COOCTBCHHBIC peoOpa3oBaHUSI.
3HaueHus quHelHoro | /JlomamHee 3aganue.
npeoOpa3oBaHuUs.
[TpuBeneHre KBaIpaTHIHOW (POPMBI K KAHOHHYESCKOMY BHJTY.
26 | KBamparuuubie (hOpMEI. JHomaninee 3ajaHue.

Pemnrenue 3amau.




6. MeToaquueckue MaTepuabl Jisl CAMOCTOATEILHOMH PadoThI 00yYAIOIIMXCS N0 TUCIUNIHHE
(mony.no)

[Taker MeToaUYECKOW TUTEPATYPHI, pa3padoTanHbiil kadeapoit marematuku CIIOIACY,
COJIep KAl BApUAHTHI 33JJaHUI pacueTHO-TpaPUIeCKiX paboT, METOIMYECKIE YKAa3aHUSI K X
BBITIOJTHEHHIO, CIICIIMATH3UPOBAHHBIC COOPHUKH 3a]1a4 M0 Pa3IMYHBIM TeMaM, METOINYECKHIE YKa3aHUS K
MPOBEJICHUIO IPAKTHYECKUX 3aHATHH 110 PAa3IMIHBIM TeMaM, KOHCIIEKTHI JISKIIUN IO CIICIUATBHBIM IJIaBam
Kypca, BApHAHTHI 33IaHUN JJISI 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 MATEePHAJIBI IVIsl IPOBEIEHUsT TEKYIIEro KOHTPOJISI yCIeBaeMOCTH U ITPOMEKYTOYHOIM
arTecTalMU O0YYAKOIIMXCS MO JUCHUIINHE (MOYJII0)
7.1. IlepeueHb KOMIETCHIINI C YKa3aHUEM ITANoOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS TUCIIUILTAHBI

Kon n HaumeHoBanue
Ne KonTponupyemsbie pa3aesnbl IMCUUTLIAHbBI . Bup onenounoro
MHJIUKATOpa KOHTPOIUPYEMOl
/11 (Motyist) cpencTaa
KOMIIETEHIIUH
JleficTBUA HaJl KOMILIEKCHBIMU YUCJIAMM. VYceTHbI# onpoc.
1 OIIK-1.3
MHOTO4IEHBI Penienue 3anay.
YcTHbIM onpoc.
2 | HeficTBust Hag MaTpULIAME OIIK-1.3 Pemenue 3anau.
TecTbl
Ompenenurenu u ux cpoiicTBa. Teopema Y CTHBI Onpoc.
3 P ’ P OIIK-1.3 Pemenue 3amau.
paziioKeHus
TecTsl.
YcTHBIN onpoc.
4 [OO6parnas marpuia. Panr MmaTpuirsl. OIIK-1.3 Pemenue 3amau.
TecTel.
. . YcTHBIM onpoc.
5 | CucteMbl TMHEHHBIX YpaBHEHHM OIIK-1.3 P
Pemenue 3amau.
6 |Meron I'aycca OIIK-1.3 Pemenwue 3amau.
v OnHOpOAHBIE CUCTEMBI JIMHEHHBIX OIIK-1.3 YcTHBIM onpoc.
YpaBHEHU U ' Pemenne 3agau
3 CobcTBeHHbIE Uncia U COOCTBEHHBIE OIK-1.3 YcTHbIN onpoc.
CTOJIOLIbI MATPHIIBL. ' Pemenue 3amay.
Cucrembl KOOPIMHAT HA MIPSIMOM, Ha .
9 P P ’ OIIK-1.3 YcTHBIN onpoc
TIJIOCKOCTH, B IPOCTPAHCTRE.
10 |JIuneiinbie omepanuu HaJl BEKTOPAMH. OIIK-1.3 VYcTHbIl onpoc.
[Tpoeknuu BexkTopa Ha ock. OCHOBHAs .
11 | PocKH pa OIIK-1.3 YcTHBIN onpoc.
TeopeMa BEKTOPHOM aJireOphl.
12 CkansipHoe, BEKTOPHOE, CMEIIIaHHOE OIK-1.3 YcTHBIM onpoc.
MIPOM3BEJICHUSI BEKTOPOB. ' Pemienue 3amau.
Pemenue 3agau u
13 |Mnas koHTaKTHas paboTa OIlK-1.3 A
TECTUPOBAHUE.
.. YcTHBIN onpoc U
14 |3auérCOn OIK-1.3 P
pElIeHHE 3aa4.
YcTHBIM onpoc.
15 |[IpsimMas TuHUS HA TITIOCKOCTH OIlK-1.3 P
Pemenue 3amau.
16 Kanonnueckue ypaBHEHHs] KPUBBIX BTOPOTO OITK-1.3 VYcTHBI onpoc.
TOPsIIKa ' Pemenne 3amau.
17 |UccnenoBanue ypaBHEHHsI BTOPOU CTETICHHU. OIIK-1.3 YcTHbI# ompoc.




[TocTpoeHne ero reoMeTPUIECKUX 00pa3oB. Pemienue 3amau
VYcTHBII onpoc.
18 |IIpsiMast ¥ MIOCKOCTH B IPOCTPAHCTBE OIIK-1.3 P
Pemenue 3agau.
Uccnenoanue ypaBHEHHS] BTOPOIl CTENIEHHU
19 |OTHOCHTEIBLHO TPEX MEPEMEHHDIX. OITK-1.3 YcTHbIN onpoc.
Knaccudukanms moBepxHoCTe BTOPOTO ' Pemenue 3amauy.
MOPSIIKA.
20 | AKCMOMBI TUHEHHOTO TPOCTPAHCTBA OIIK-1.3 YcTHbIH ompoc.
21 bazuc u koopaunatel. PazmepHOCTh OIK-1.3 YcTHbIM onpoc.
MIPOCTPAHCTBA. ' Pemenue 3anau.
VYcTHBIT onpoc.
22 | EBKIMIOBBI TPOCTPAHCTBA. OIIK-1.3 P
Pewenue 3amau.
23 Ornpenenenre TMHEWHOTO MpeoOpa3oBaHus OIK-1.3 YcrHbIi onpoc.
U ero matpuuHas popma ' Pemenue 3amay.
BriposkieHHOe U HEBBIPOXKIEHHOE .
24 PO PO OIIK-1.3 YcTHbIl onpoc.
JUHEHOoe npeodpa3oBaHue
CoO6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE .
25 CKTOD OIlK-1.3 VYcTHbI# onpoc.
3HAYEHUS JINHEHHOTO MPeoOpPa30OBaHMSL.
VYeTHbI# onpoc.
26 |KBanmparuunsie GpopMel. OIIK-1.3 p
Pemenue 3amau.
TectupoBanue u
27 |Unas xonraktHas paboTa OIlK-1.3 p
pelleHue 3a1au.
YcTHBIN onpoc U
28 | Dx3ameH OIIK-1.3 P
pelleHue 3a1au.

7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaT€PHAJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOO0XOAMMBIE /ISl OLICHKH 3HAHWH, YMEHU ¥ HABBIKOB U (MJIH) OIBITA TPO(EeCCHOHANTBHOM NesITeTbHOCTH,
XapaKTepU3YIOIUX dTanbl (OpMUPOBAHUS KOMIIETEHIIUH B IPOIECCE OCBOCHUS JUCIUTUIAHBI

KoHTponbHble paboThl, IpeiHa3HAYEHHBIE I IPOBEPKU C(HOPMUPOBAHHOCTH UHIMKATOPA
noctuxenust komnereHuu OIIK-1.3, T.x. npuBeeHHBI KOMIUIEKT 33JaHUN CLIOCOOCTBYET OCBOCHUIO
0a30BbIX MOHATUI Y TEXHUUYECKUX MPUEMOB JIMHEHHOW anredpbl 1 GOpMHUPOBAHHUIO YMEHUS pElIaTh
MIPUKIIAJHBIE 33]]auH, OBJIaeBaTh IPUMEHEHHEM METO/10B JIMHEHHO anredps! B IpodeccnoHaabHON
NeSTEeNbHOCTH , a TAKXKE€ IPUBEJCHHBIM KOMIUIEKT 3a/1aHui CII0COOCTBYET OCBOCHHIO 0a30BbIX MOHATHH U
TEXHUYECKUX MPHUEMOB aHAJTUTUYECKON reoMeTpru 1 (POPMUPOBAHHUIO YMEHUS pellaTh NPUKIIaJHbIe
3aJa4H,

OBJIa/I€BaTh MPUMEHEHUEM METO/IOB AHAIMTHUECKOW FeOMETPHH B IPOHECCHOHATILHON
NESTEBHOCTH .

(KOMILIEKT 3aJaHU 1151 KOHTPOJILHOU paboThI)
KonTponbnas padota N1 o teme «MaTpulibl U ONPEAEIUTENH, CUCTEMbI YPABHEHUH.»

1. BeraucnuTh onpeneauTens KBapaTHON MaTpUIlbl Topsaaka 4,

2. HaiiTu oOpatHyro MaTpuily Juist KBaApaTHOW MaTpHIIbI opsiaka 3;
3. Peuinth HEOAHOPOAHYIO CUCTEMY JIMHEHHBIX YPaBHEHUH;

4. PemnTh OJTHOPOJHYIO CUCTEMY JTUHEHWHBIX YPaBHEHUH.

KonTponbhas padota N2 o Teme «AHanuTU4YeCKasi FeOMEeTpUs Ha TIOCKOCTH

1. 3agada Ha UCITONIB30BaHNUE YPABHEHUM MIPSMOM JINHUM HA MJIOCKOCTH;

2. [locTpouTh KpUBYIO 1O 3a/laHHOMY YPaBHEHUIO, ONIPEAETUTh KOOPAUHATHI XapaKTEPHBIX
TOYEK U YpaBHEHUS XapaKTEePHBIX JIMHUM;

3. Ilo onucaHuiO CBOMCTB MHOXECTBA TOUYEK BBIBECTH €r0 YPABHEHUE;

dopmHpyeMble KOMIETEHIIUN
OIIK-1.3 ymeeT ocymiecTBIsATh BEIOOP METOIOB peIIeHHs 3a/1a4 MPOdECCHOHATHHON
NESATEIbHOCTH Ha OCHOBE TEOPETUUYECKUX 3HAHUIA.




TecTbl

1. BerancnuTh BeIpaXKEHHE, COJIEpIKaIlee KOMITJIEKCHBIE YUCIIa, M BBIOPAaTh BEPHBIN OTBET.

2. Jlano xomruiekcHoe unciio. Touka A gBISIETCS €ro TeOMETPUUYECKUM MPECTABICHUEM Ha
KOMIUIEKCHOM MIOCKOCTH.

UYepes He€ Ha KOMIUICKCHOM IUIOCKOCTH MPOBEACHA OKPYKHOCTH ¢ IIeHTpoM B Touke O. J[an Habop
YUCEI.

VYkazarb, JUIsl KAKUX YUCEIl TEOMETPUUYECKUE 00Pa3hl JISKAT Ha 3aJaHHON OKPY>KHOCTH.

3. [IpeacTaBUTh KOMILUIEKCHOE YUCJIO B TPUTOHOMETPUYCCKOM (hopMe.

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 YpaBHEHHUS B T0JI€ KOMILJICKCHBIX YHUCEI

7. KakoBa KpaTHOCTb KOPHSL Yy 3aJIaHHOI'O MHOT'OYJICHA?

9. Jlaubl 1Be MaTpuilbl. Beraucinuts npousBeieHUeE.

10. /lana maTpunia. BelauciuTs ee onpeaeauTeb.

11. lana matpuna. Haiitu oOpaTHy0 MaTpHILy.

12. Jlana matpuna. M3 2 npennokeHHbIX GopMyI BEIOPATh BEPHYIO JIJIS BBIYUCIICHUS €€
OTIPEICTTUTES.

13. Jlano ypaBHenue npsimoii. Haliti ee yrioBoi Ko duiueHT.

14. Jlanbl ypaBHEHUS ABYX MPSMBIX.

Br16paTh BepHOE yTBEpK/IEHUE:!

a) MpsIMbI€ MApaJUIENbHBI,

0) psiMbIe TIEPIICHANKYJISIPHBL;

B) ypaBHEHUS OMUCHIBAIOT OJIHY U TY XK€ MPAMYIO;

T) IpsiIMbIe HE MapaJJIeIbHbI U HE MEePIeHIUKYISIPHBI.

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

16. JlaHo ypaBHEHHE BTOPOM CTEIICHU.

Bri6pats BepHOE yTBEpKIEeHUE:

a) FeOMETPUUECKUM 00pa3oM ypaBHEHHUS SIBISIETCA Mapa MePeCceKaronInxcs MpsiMbIX;

0) reoMeTpuyeCKUM 00pa30M ypaBHEHHSI SIBISIETCA Mapa MapayljieNbHbIX MPSIMbIX;

B) TEOMETPUUYECKUM 00Pa30M YpaBHEHHUS SBISETCS TOUKA;

') ypaBHEHHE HE UMEET T€OMETPUUYECKOT0 00pasa.

2. OIIK-1.3 (ymeer npuMeHATh (pyH/IaMEHTAJIbHbBIE 3HAHUS, [TOJIyY€HHbIE B 00J1aCTH
MaTeMaTUYeCKUX HAaYK, U UCIOIb30BaTh UX B MPO(ECCUOHATILHOM NEATEIbHOCTH).

1. JlaHsl 1Ba BEKTOpA.

BbruncnuTh BelpakeHHe, 3TH BEKTOpa U JIMHEHHbIE ollepaliui HaJl HUMH.

2. JlaHbl 1Ba BEKTOpA.

BbruncnuTh UX CKaJIspHOE POU3BEICHHE.

3. aHbl 1Ba BEKTOpA.

BbruncauTh MX BEKTOPHOE MPOU3BEJCHHE.

4. JlaHbl TpU BEKTODA.

BbruncnuTh UX cMeIIaHHOe POU3BEIACHHE.

5. JlaHbl ypaBHEHUS NPSIMOM M YpaBHEHHUE IIJIOCKOCTH.

Bri6path BepHOE yTBEpKI€HUE:!

a) mpsiMasi ¥ IJI0CKOCTh MapaJuleNbHBI,

0) mpsiMasi ¥ MIOCKOCTh NEePIIEHIUKYIISPHBL;

B) IpsAMasi IPUHAJICKUT TUIOCKOCTH;

I) IpsiMasi He MEePIEeHIUKYIISIpHA TUIOCKOCTH U UMEET C Hel OJIHY OOIIYIO TOUKY.

6. /lanbl ypaBHEHHUS IBYX IPSIMBIX.

Bri6path BepHOE yTBEpKI€HUE:!

a) MpsSIMbIC TTapaJUICTbHBI;

0) npsiMble TIEpICHIUKYIISPHBI;

B) YPaBHEHUS ONUCHIBAIOT OJHY U TY XK€ MPAMYIO;

T) IpsMasi He MePIeHAUKYIAPHBI K UMEIOT OJHY OOIIYIO0 TOUKY.

7. JaHbl ypaBHEHHUs BYX IUIOCKOCTEH U YUCIIO.



Bri6pats BepHOE yTBEpKICHHUE:

a) IJIOCKOCTHU NapaljieIbHBI,

0) TUIOCKOCTH MEePIIEHAUKYIISIPHBI;

B) ypaBHEHUS OMUCHIBAIOT OJJHY U TY K€ IJIOCKOCTh;

') CHHYC yTja MEXI1y HOPMAJIIMH TUIOCKOCTEH paBeH 3aIaHHOMY YHCITY.

8. JlaHo ypaBHEHHE TTOBEPXHOCTH

BriOpats BepHOE yTBEpKACHHE:

a) MIOBEPXHOCTh SABJISCTCS JTUOO AJUIUIICOUIOM, THOO0 MHMMBIM KOHYCOM;

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

B) IOBEPXHOCTh HEIICHTPAJIbHAS, HO HE SIBIISIETCS MapaboTMIeCKUM [IUITHHIPOM;

T') MOBEPXHOCTH SIBIISIETCS MO0 MapabOIMYECKUM MIIIMHAPOM, TUOO0 TUIOCKOCTHIO, THOO Tapoit
MapajuiebHbIX MIOCKOCTEN.

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

B CBOCM COCTaBC.

7.3. Cuctema OIICHUBAHUS PE3YJIbTATOB O0YUYEHUS 110 TUCIUILINHE (MOIYITIO) IPU MPOBEACHUH TEKYIIIETO

KOHTPOJIA YCIIEBAEMOCTH

Ouenka
«OTIUYHOY (3aYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, ITyOOKHE 1 TTOJTHBIC 3HAHUS 10 BCEM pasjeiiaM
JTUCHMIUTMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOJISAIINM 32 MPEIEIIbI
y4eOHOH TPOrpaMMBbl;

- TOYHOE HCIMOJIb30BAHUE HAYYHOU TEPMHUHOJIOTUH, CHCTEMATUUECKH IPAaMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

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

YMEHUA:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLIETIIIUAX U HAPABICHUAX
JACIATUIMHEI U TaBaTh UM KPUTHUYECKYIO OLEHKY, UCTIOIL3Ysl HayYHbIE
JIOCTHKEHUS IPYTUX AUCHUIIINH

HaBBIKU:

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

- BJIaJICET HABBIKAMU CaMOCTOSITEIIbHO U TBOPUECKH PEIIaTh CIIOKHBIE
poOJIeMbI M HECTaHIAPTHBIC CUTYAIIHH;

- MPUMEHSET TCOPETUUCCKNE 3HAHUS JIJIT BBIOOpA METOIMKHU BBITTOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3ynpevyHo BlIaJIeeT HHCTPYMEHTapHUeM YYeOHOH JUCIUIUIMHBI, YMEHHUE €TO
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUUYCCKUX 3a]1a4;

- TBOpYECKasE CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpOUIO» (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

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

YMEHHUS:

- YM€ET OPUEHTHPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABICHUSX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1aracT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET MHCTPYMEHTAPUEM I10 JUCUUIUIMHE, YMEHHUE €r0 UCIOJIb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BHICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3a/IaHUM;

- CpelHUl ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpaMme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHON paboyeii mporpaMmMoii;
- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLECHIUAX U HAIPaBICHUIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUY TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7ja4n
HaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IPETO/IaBaTells Ha MPAKTHUCCKUX 3aHATHUSX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

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

- HCTIBITBIBAET 3aTPYTHCHHS TIPH 0OOCHOBAHHMH aJITOPUTMA BBITIOJTHCHHS

Ouenka
«HEYJIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIUILTAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO0 TEPMHUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

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

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEIbHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOJTHEHUS 33 JaHUIN

7.4. TeopeTuuecKkye BOMPOCH! U IPAKTHYECKUE 3aJIaHUs IS TPOBENICHHS TIPOMEKYTOYHOM aTTeCTaluu
o0y4aromumxcs, HeoOXOIUMBIE JJIsl OLICHKU 3HAHUI, YMEHUH M HABBIKOB U (MJIM) OTBITA MPO(GECCUOHATBEHOM
NEeSTeNbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
[IpumepHBIi IEPEUEHB BOIIPOCOB:
1) KommiekcHbie uncia
1. Onpenenenne KOMIUIEKCHOTO YHCIIA.
MuuMas enuHHIa. AlreOpandeckas GopMa KOMIUIEKCHOT'O YHCIIA.
KomrmekcHo conpsikeHHble ynucaa. Moayiib KOMILUIEKCHOTO YKCIIA.
Jenenne KOMIUIEKCHBIX YMCEN APYT Ha Jpyra.
I'eomerpuueckast UHTEpIIpeTalMsd KOMIUIEKCHOTO unciia. KoMIuiekcHas ioCKoCTb.
ApPTyMEHT KOMILUIEKCHOTO uncia. TpuronoMmerpuyeckas (popMa KOMIICKCHOTO YUCIA.
YMHOXEHHE U JACICHUEC APYT Ha Apyra KOMIUICKCHBIX YMCCII, 3a/laHHbIX B
TPUTOHOMETPHUYECKOH opme.
8. Bo3BeneHnune KoMIUIEKCHOTO ynciia B crenenb. @opmyna Moaspa.
9. MW3BneyeHue KOpHS U3 KOMILUIEKCHOTO YHCIIA.

Nownbkwn

2) MHoOro4JIeHBI U IPOOHO-pallMOHATIBHBIC (PYHKITUN

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

11. Jlenenre MHOTOUYJIEHA HA MHOTOUJIEH C OCTATKOM.

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

13. O0mwmii nenurens AByX MHOTOWIEHOB. B3auMHO MPOCThIE MHOTOUJICHBI.

14. Kopens Mmuorowiena. Teopema bezy. O0 ocrarke faeiaeHHss MHOTOYJICHA HA TMHCHHBIN JIBYUJICH.

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

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

17. OcHoBHas Teopema anreOpbsl MHOTOWIEHOB. CIIEACTBHE O PA3JIOKEHUH MHOTOUYJICHA

C KOMIUIEKCHBIMH K03 pHIeHTaMy Ha THHEHHBIC MHOYKUTEIIH.

18. Teopema Buera.

19. CBoiicTBa KOpHEH MHOTOWICHOB C JICHCTBUTEIBHBIMU KO3 durmenramu. Henpusogumeie
MHOKHUTEIH.

PasnoxeHre MHOTOUYJICHA C ACUCTBUTEIBLHBIMUA KO MUITUESHTAMH Ha HEPUBOIMMBIC MHOKHUTEIIH.

20. Onpexaenenre IpoOHO-PALIMOHATBLHON (YHKINH (palldOHAILHON APOOH ).

Hecokparumas pannonanbHast 1po0b.

21. IlpaBunpHas pauroHaibHas ApoOb. HenmpaBuiibHas pannoHaibHas Jpoob.

[IpencraBienue panyoHaIbHONU APOOU B BUJIE CYMMbI MHOTOWJIEHA 1

MPaBWJIBHOM palliOHAILHON IpOOH.

22. Onpepenenne MpocTeitieit 1poodu.

Tunel npocTedmux apo0eit AJiE MHOTOUYJICHOB C MPOCTEHITMMEU KoddpUiieHTamu.

Tunsl npocTemux Ipodeit 1y1si MHOTOWIEHOB C JeHCTBUTENbHBIMU KO3 pUlIlMeHTaMu.

23. Paznosxenune nmpaBUIbLHON APOOH B CYMMY IIPOCTEUIIINX APOOEH.

3) Marpulibl 1 onpeneuTeNn

24. Marpuua. Pazmepbl MaTpuIlbl. DJIEMEHTHI MaTPUIIBL.

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

JUaroHajlbHas MaTpULA, €IMHUYHAs MAaTpHUIIA.

26. BepxHsd TpeyroibHas MaTpula, HUKHSASA TPEyTrobHAsl MaTpUIia.

27. CuMMeTpHuUHas MaTpuLa, KOCOCUMMETPUYHASI MaTpHLIa.

28. TpancnonupoBanue MaTpul. CBOKWCTBO ONEPALUN TPAHCIIOHUPOBAHUS.
TpaHcnoHMpOBaHME CHMMETPUYHON MaTPUILIbI

29. PaBeHCTBO MaTpHIl.

30. Onepanusi CI0KEHUS MATPULL U €€ CBOICTBA.

31. Onepanus yMHOKEHHS MaTPUILIbI HA YUCIIO U €€ CBOMCTBA.

32. CoOTBETCTBEHHBIE MAaTPULIbI. ¥ MHOKEHNE COOTBETCTBEHHBIX MATPHII.

33. HekOMMYTaTHBHOCTb OIl€palliy YMHOXKEHUS MATPULL.

34. AccOIMaTUBHOCTB ONEPALMA YMHOKEHHUS MaTPHII.

35. nucTpuOyTUBHOCTH OTEpaIi YMHOXKEHHUSI OTHOCUTEILHO ONEepaluy CIOKEHHSI MaTPHII.
36. TpaHCIOHMpPOBaHKE TPOU3BEICHUS MATPULL.

37. OnpenenuTeny BTOPOro nopsiaka. BeipaxkeHue pemeHus: CHCTEMBbI IBYX JIMHEHHBIX YpaBHEHUN



C IByMsI HEU3BECTHBIMU Y€Pe3 OMPEICTUTENHN BTOPOTO MOPSIJIKA.

38. Ompenenurenu TpeTbero nopsaka. opmyna Capproca.

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

HarypanbHas nepectanoBka. UeTHas U HeueTHAs IEPECTAHOBKH.

40. Onpenenenue OnpeAesIUTeNs KBaApaTHON MaTPHUIBI.

41. Jlemma 00 U3MEHEHUSI YETHOCTH MTEPECTAHOBKH.

42. CBoiicTBa ONpeaeanTelIs: ONPEACIUTENb TPAHCIOHUPOBAHHON MaTPHIIBL.

[lepemena Mectamu IBYX CTPOK B OIpEACIIUTEIIE.

43. CBo¥iCcTBa ONPENCTUTENS: OMPEACITUTENb C PABHBIMU CTPOKAMU (CTOJIOIAMH ), YMHOKCHHE

3JICMEHTOB CTPOKH (CTOJIOA) ONpPEASIUTEIIS Ha YUCiI0, OTiImuHOe oT 0.

44. TlpubaBieHHE K SJICMEHTAM CTPOKH OTIPEIESIIUTENSI COOTBETCTBYIOIIMX JIEMEHTOB JIPYTOn
CTPOKH, YMHOXEHHBIX Ha OJIHO U TO K€ YHUCJIO.

45. MuHOp, COOTBETCTBYIOLIUN AJIEMEHTY ONPEICTUTENS.

46. Anrebpanyeckoe JOMOTHEHUE JIEMEHTA ONPEACIIUTEIIS.

47. Teopema pa3inoxkeHHS.

48. TeopeMbl 3aMeILICHUS] U AHHYJIUPOBAHHUSL.

49. OnpeaeineHre 00paTHOW MaTPHUIBI.

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

51. Beruuciienne oOpaTHON MaTPHUILLI C TTOMOIIBIO COIO3HOM.

52. MuHOpPBI MaTPHIIBI.

53. Panr maTpuusbl.

54. BeluncnieHue panra MaTpHIlbl C IOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUiA.

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

56. Teopema 0 6a3UCHOM MHHOpE.

57. PaHr MaTpuIlbl KaK YUCIIO €€ JIMHEHHO He3aBUCUMBIX CTPOK (CTOJIOIIOB).

4) CucreMbl IMHEUHBIX YPAaBHEHUM

58. PaBHOCHIILHOCTh CUCTEM JIMHEHHBIX ypaBHeHUH. [IpeoOpa3oBanue, He HapylIaroiee
PaBHOCHUJIBHOCTb.

59. Pacmupennas matpuiia cuctembl. Heo6XoquMble v IOCTaTOYHBIE YCIOBUS CYIIIECTBOBAHUS
pelieHuit cucTeMbl JIMHEWHBIX ypaBHeHui (1-s1 Teopema Kponekepa-Kanennn).

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

61. Cuctema ypaBHeHHUH ¢ KBagpaTHOH MaTpuieil. Teopema Kpamepa o BbluncCIeHUH pelIeHN CH-
CTEMbI ypaBHEHUH C HEOCOOOW KBaJipaTHOW MaTpHULIEH.

62. dynnaMeHTanbHas cucTeMa pelieHU OAHOPOAHON JTMHEWHON CUCTEMBI.

63. ANrOpUTM MOCJIEN0BATEILHOTO UCKIIIOUEHUS TIepeMeHHBIX — MeTo1 ["aycca.

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

65. XapakTepucTUUECKOE YPAaBHEHHUE U XapaKTEPUCTUUYECKUHN TTOJTMHOM MaTpPHUIIbI.

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

5) BekropHas anrebpa

67. Ilonarue reomerpuyeckoro Bektopa. Jlimuna Bekropa. Opt Bekropa. Hynb-BekTop.

68. Cnoxxenue BekTopoB. [IpaBuiio napasienorpamma.

69. Cnoxxenue BekTopoB. [IpaBuiio TpeyrojabHUKa.

70. CoiicTBa onepanuu CI0KEHHUS.

71. YMHOXeHHe BeKTopa Ha uncio. CBOWCTBO onepalnuu YMHOXKEHHS BEKTOpa Ha YHUCIIO.
72. BelpaxkeHre BEKTOpa Yepe3 ero opT U ero JJIUHY.

73. KonnuHeapHble BEKTOpa. Y CI0BUE KOJUIMHEAPHOCTH BEKTOPOB.

74. Ocs. [lexkapToBa KOOpAMHATA TOUYKU Ha OCH. PaccTosiHMe MEXIy ABYMS TOUKaMH Ha OCH.
75. JlekapTOBBI CUCTEMBI KOOPAUHAT Ha MPSIMOH, Ha MIIOCKOCTH, B IPOCTPAHCTBE.
76.PaccrosiHue MeXy 1ByMs TOYKaMHU B IIPOCTPAHCTBE.

77. lenenue oTpe3ka B 3aJTaHHOM OTHOILICHUH.

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

79. BsIpaxkeHue IPOEKIMU BEKTOPA Y€PE3 €ro JUIMHY U KOCUHYC YIJIa MEXIy BEKTOPOM U OCBIO.



80. BelpaxkeHne MpoeKUH BEKTOPa Ha OCh Yepe3 KOOPAMHATHI MPOEKIIMU €ro KOHIIAa U €r0 Havasa 1o
IAHHOM OCH.

81. IIpoekiusi cyMMbl BEKTOPOB Ha OCh.

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

83. BeipakeHue cocTaBIsONIEH BEKTOPa IO OCH Yepe3 €ro MPOSKIIMI0 Ha OCh U OPT JIaHHOM ocH. 84.
JlexapToBbI MPOEKIIMK BEKTOPa. BripaxkeHue BeKTOpa 4epe3 ero NpoeKIuy Ha TPU B3aUMHO
NEPIICHIUKYIISIPHBIC OCH — OCHOBHAS TEOpPEMa BEKTOPHOU areOphbl.

85. BeIpaxkeHue JIMHBI BEKTOPa YEPe3 €ro MPOEKIMU Ha TPU B3aUMHO MEPHIEHANKYIISIPHbBIE OCH. 86.
Hanpagnstomume kocuHychl Bektopa. CBONCTBO HAMPaBJISIOIIUX KOCUHYCOB.

87. OnpeneneHue CKaIPHOTO MTPOU3BEICHUS BEKTOPOB.

88. CBolicTBa CKaISIPHOTO MPOU3BEICHUS BEKTOPOB.

89. BeIpaxkeHne CKaJIsIpHOTO MTPOU3BEICHUS BEKTOPOB Yepe3 AEKAPTOBBI KOOPAUHATHI BEKTOPOB-
COMHOKHTEJICH.

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

91. YcnoBue neprieH MKy pHOCTH BEKTOPOB.

92. KoMIuiaHapHbl€ 1 HEKOMILIaHAPHBIE TPOMKU BEKTOPOB JleBasi v mpaBasi TPOMKH BEKTOPOB.

93. OmnpenenieHre BEKTOPHOTO MMPOU3BEICHUSI BEKTOPOB.

94. CoiicTBa BEKTOPHOTO IIPOU3BEICHUSI BEKTOPOB.

95. BeipaskeHre BEKTOPHOTO MPOU3BEACHHUS BEKTOPOB Yepe3 IeKapTOBbI KOOPIUHATHI BEKTOPOB-
COMHOHUTEJICH.

96. CmenaHHOE POU3BEAECHUE BEKTOPOB.

97. CBoiicTBa cMELIaHHOTO MTPOU3BEACHUS BEKTOPOB.

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

99. Jluneiinas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCTH BEKTOPOB.

100. YcnoBue TMHENHON HE3aBUCUMOCTU TPEX BEKTOPOB.

101. JIuneiinas 3aBUCUMOCTh YETHIPEX BEKTOPOB.

102. [onspHas, chepudeckas U UUIMHAPHUIECKAS CUCTEMbI KOOPIMHAT.

6) AHaTUTUYECKasi TEOMETPHS Ha TUIOCKOCTH.

103. IIpeobpazoBanue JeKapTOBBIX KOOPAMHAT HA MIIOCKOCTH. [lapanienbHblil mepeHoc
KOOPAUHATHBIX OCEM.

104. TIpeobpazoBanue JeKapTOBBIX KOOPAMHAT HA IJIOCKOCTH: TTIOBOPOT KOOPJAMHATHBIX OCEH.

105. Obmiee ypaBHEHHE TIPSIMOIA.

106. Kanonnveckoe ypaBHEHUE TPSIMOM.

107. Yron HakiIoOHA NPSIMOH, €€ YriIoBON KOd(hPHUITEHT.

108. YpaBHeHue NpsAMOi ¢ YIIIOBBIM KO3 PUIIIEHTOM.

109. YpaBHeHue NpsAMOii B OTpe3Kax.

110. HopmanbsHOE ypaBHEHUE TIPSIMON.

111. PaccTosiHuEe OT TOYKH 10 TPSMOM.

112. YpaBHeHHe mydKa MpsSMBbIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBus mapayuieIbHOCTH U IEPICHAUKYISIPHOCTH TPSIMBIX.

115. Onnunc. KaHoHWYeckoe ypaBHEHUE AIUIMIICA.

116. VccnenoBanue popmsbl diumica. IKCIECHTPUCUTET DJUIHTICA.

117. T'uniep6ona. Kanonnueckoe ypaBHEHHE TUTIEPOOJTBI.

118. UccnenoBanue Gopmbl runepOosbl. IKCIEHTPUCUTET THIIEPOOIIBL.

119. AcumnToTsl runepOosibl. B3aumHo conpsixeHHble runep6ossl. PaBHoOouHble runepOosl. 120.
[Tapa6ona. Kanonnyeckoe ypaBHeHHE TapaOOITb.

121. UccnenoBanue popmel mapabosibl. Buasr mapadoi.

122. Jlupextpucel dimurica u runep6osibl. Ob1ee onpeneaeHne KpUuBOoi BTOPOTO MOPSIKA.

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

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

125. Uccnenoanue ypaBHeHnus B ciryyae AC=0. Kiaccuduxarus ero reomeTpudeckux o0pazos.

126. UccnenoBanue ypaBHeHUs1. BbIOOp MOBOpPOTa KOOPAMHATHBIX OCEH, UCKIIIOYAIOIIETo YJIeH,
COJIepIKalINil MPOU3BEACHUE XY.



127. iuBapuaHThl ypaBHEHHUS BTOPOIl CTETIECHHU.
128. [Monnas knaccudukaiys reoMeTpUIECKUX 00pa30B ypaBHEHHUS BTOPOI CTEIICHHU.

7) AHanmuTHYECKast TEOMETPHS B IPOCTPAHCTBE.

129. IlpeobpazoBanue AEKapTOBBIX KOOPAUHAT B MPOCTPAHCTBE: MapalICIbHBIA MIEPEHOC
KOOPJMHATHBIX OCEH.

130. IIpeobpazoBanue JEKapTOBBIX KOOPJAMHAT B MPOCTPAHCTBE: TOBOPOT KOOPAMHATHBIX oceit. 131.
OpTtoroHanbHble MAaTPUIIBI U UX CBOMCTBA. OnpeaenuTellb OpTOrOHAIBHON MAaTPHIIBL.

132. ITnockocth B mpocTpancTBe. OOIIee ypaBHEHNE TIIIOCKOCTH. Y paBHEHHE TUIOCKOCTH B
OTpe3Kax.

133. Buab! IiockocTei.

134. HopmanbHO€ ypaBHEHHUE TIJIOCKOCTH.

135. PaccTossHue OT TOYKH J0 IIOCKOCTH.

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

137. [Ipsamast TMHUS B TPOCTPAHCTBE KaK JIMHUS MTEPECEUCHUS JBYX MIIOCKOCTEH.

138. Kanonnueckue ypaBHEHUS MIPSMOM, €€ HaPaBJISIONIMN BEKTOP.

139. [lapameTpuueckre ypaBHEHUS MPSIMO.

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

141. Yron Mexay npsMoi U MIIOCKOCThIO. Y CIOBUS MapaylIeIbHOCTH U NEPIICHIUKYISIPHOCTH
IPSIMOM U TJIOCKOCTH.

142. MatpuuHas 3aniuch YPaBHEHHS BTOPOH CTENIEHU OTHOCUTEIBHO TPEX MEPEMEHHBIX -
ypaBHEHUS TIOBEPXHOCTH B IMIPOCTPAHCTBE.

143. llenTpanbHble U HEIIEHTPAJIbHBIE TOBEPXHOCTH.

144. IlpuBeaeHre MaTPUIIBI TPYIIIBI CTAPIINX YICHOB YPAaBHEHUS BTOPOU CTENIEHU K
JUAarOHAJIBHOMY BUY C ITOMOIIBbIO TOBOPOTA KOOPMHATHBIX OCEH.

145. Knaccudukanus reoMeTpuYecKux 00pa3oB yIpoOIEHHOTO YpaBHEHUSI BTOPOU CTEIIEHU
OTHOCHUTEIIBHO TPEX NMEPEMEHHBIX.

146. HccnenoBanue GopMbl SJLIUIICOMIA.

147. ccnenoBanue (popMbl OJHOIIOIOCTHOTO THIIEPOOJIONIA, IBYXIIOJOCTHOIO THIIEPOOIIONA.

148. UccnenoBanue GopMbl SJITUITHYECKOTO apadoIona.

149. VccnenoBanue GpopMbl rurepOoInyecKoro napadoaonaa (cema).

150. UccnenoBanue hopmbl KOHYCA.

151. UccnenoBanue GopMbl ITUITHIECKOTO, TApa00IMIECKOT0, TUIIEPOOTNYECKOTO IIUITUHPOB.

8) Jluneiinbie (BEKTOPHBIE) MPOCTPAHCTBA.

152. AxcHOMBI JINHEHOT0 MPOCTPAHCTBA.

153. CneacTBus U3 aKCMOM JIMHEMHOTO MPOCTPAHCTBA.

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

155. Onpenenenue 6a3zuca TMHEWHOTO MpocTpaHcTBa. KoopinHaThl BEKTOpa B TMHEHHOM
MPOCTPAHCTBE.

156. Onpenenenue pa3MepHOCTH JIMHEWHOTO MPOCTPAHCTBA.

157. TeopeMsbl 0 COOTBETCTBHH 0a3uca U pa3MEPHOCTH JTMHEWHOTO MPOCTPAHCTBA.

158. U3oMopdu3m BEKTOPHBIX TPOCTPAHCTB.

159. IlonsiTe MOMTPOCTPAHCTBA.

160. JIuneiHas 000109Ka BEKTOPOB.

161. Cymma u nepecedyeHue noanpoCTPaHCTB.

162. PaznosxeHue JIMHEWHOTO MPOCTPAHCTBA B MPSIMYIO CYMMY MOAMPOCTPAHCTB.

163. IlpeoOpa3oBanue 6a3zuca KOHEUHOMEPHOI'O BEKTOPHOI'O MPOCTpaHCTBa. Martpuiia nepexoza ot
OJTHOTO 6a3uca K Apyromy.

164. IlpeoOpa3oBanre KOOPAMHAT MPH NMPpeodpa3oBaHUU O6a31ca KOHEYHOMEPHOTO BEKTOPHOTO
IPOCTPAHCTBA.

165. BemecTBeHHBIE €BKJIMAOBBI IPOCTPAHCTBA.

166. CxansipHoe pou3BeACHHUE FIEMEHTOB BEIIECTBEHHOTO BEKTOPHOTO MPOCTPAHCTBA.

167. HepaBenctBo Kommu-byHSIKOBCKOTO B Cilydae BEIIECTBEHHOTO €BKJIMI0BA MPOCTPAHCTRA.

168. Matpuna ['pama B citydae BEIIECTBEHHOTO €BKJIM/I0BA TPOCTPAHCTBA.



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

170. OpToHOpMUPOBaHHBIHN 0a31C KOHEYHOMEPHOT'O €BKIIM0BA ITPOCTPAHCTBA U ero cBoiicTBa. 171.
ANTOpPUTM OPTOTOHANIM3AINH 0a31ca KOHEUHOMEPHOTO €BKIIHI0BA IPOCTPAHCTBRA.

172. N3oMopdu3m eBKIUIOBBIX TPOCTPAHCTB.

9) JIuneiinbie mpeoOpa3oBaHUSI.

178. IlonsiTe TMHEHHOTO MTPeoOpa3OBaHMS.

179. JleiicTBust HaJ JIUHEHWHBIMU MTPEOOPa30BAHUSIMH.

180. Anpo u oOpa3 muHEHHOTO TPeOOpa30BaHUS.

181. HeoOxoaumoe 1 JOCTaTOYHOE YCIIOBHE MHBEKTUBHOCTH JIMHEHHOTO MpeoOpa3oBaHUsI.

182. Matpuia nuHeiHOTro MpeoOpa30BaHusl B 3aJJaHHBIX 0a3ucax JTMHEHHBIX TPOCTPAHCTB.

183. IIpeobpazoBanre MaTPUIlbl IUHEHHOTO ITpeoOpa30BaHMs MPHU MEPEX0/Ie K HOBBIM Oa3HucaM.
184. HeoOxoaumMoe 1 JOCTAaTOYHOE YCIIOBHE OMEKTUBHOCTH JIMHEHHOTO MPeoOpa3oBaHUsI.

185. CoOGcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO MPeoOpa3oBaHusI.

186. Kanonnueckuii BUI JTUHEHHOTO TTpeoOpa3oBanus. JKopaaHoBa popma KBaApaTHONH MaTPHIIBL.

10) KBagparugnsie GOpMBI.

167. 3nakoorpeieieHHbIe, 3HAKOTIEPEMEHHbBIE, 3HAKOTIOCTOSIHHBIE KBaIpaTUYHBIE (DOPMBI.
188. [IpuBeacHMe KBaAPATHIHON (POPMBI K CyMME KBaPaTOB.

189. 3akoH MHEpUUH KBaJAPaTUUHBIX (OPM.

190. Kpurepuii CunbBectpa.

7.4.2. IlpakTrueckue 3aJaHus 17 MPOBEACHUS IPOMEKYTOUHOM aTTecTalui 00yJaronnxcs

[IpakTuueckue 3a1anus A TPOBEACHUS MPOMEKYTOYHON aTTeCTallui 00yYaIOLUXCsI

1 cemectp

3aaHa cucTeMa JMHENWHBIX YPaBHEHUM:

1. Onpenenuts paHTd MaTPULIBI U PACIIUPEHHON MATPUIBI CUCTEMBL;

2. OmnpenenuTb, UMEET JI CUCTEMA PellleHne, €TUHCTBEHHOE JIM OHO, KAKOBO KOJIMYECTBO
CBOOOIHBIX TEPEMEHHBIX;

3. [IpencraBuTh pelieHne CUCTEMBI B 0a3ucHOM popme.

2 cemecTp

3aaHo ypaBHEHHE 2-0M CTETIEHH OTHOCUTENIBHO TPEX MEPEMEHHBIX:
1. OnpenenuTh THI MOBEPXHOCTH, OMUCHIBAEMOI 3TUM ypaBHEHHEM;
2. 3amucarh ypaBHEHHS MOBEPXHOCTH B KAHOHHYECKOM BUJIC;

3. OnpenenuTh KOOPIAMHATHI LIEHTPA, «MATPUILY ITOBOPOTaY;

4. 3anucatb GpopMyIibl IpeoOpa3zoBaHUs KOOPAUHAT.

B sk3aMeHaMOHHBINA OMIIET BKIIOYEHO | TEOpETUYECKHI BOMPOC U 2 MPAKTHYESCKUX 3adaHUs,
COOTBETCTBYIOIIKE COJIEPKAHUIO (DOPMUPYEMBIX KOMIICTCHITUH.

DK3aMeH MPOBOAMUTCS B YCTHOU (hopme. J[J1s TOATOTOBKY IO 3K3aMEHAITMOHHOMY OMJIETY OTBOJIUTCS
90 MuHYyT.

7.4.3. IlpumMepHble TEMBI KypcoBOW padoThI (MpoekTa) (IpyU HaJIUYUN)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.5. Metoanueckue MaTepualibl, OIIPEACIISIIONINE MPOLIeTYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB 1
(unu) ombiTa TPO(heCCUOHATTFHON JeSTeIbHOCTH, XapaKTePU3YIOIINe ITarbl (JOPMUPOBAHUS KOMIIETSHITHIA
[Iponieypa npoBeaeHNs MPOMEXKYTOUHOM aTTeCTAIlluy U TeKYIEeTro KOHTPOJIS yCIIeBaeMOCTU
periaMeHTUPYETCS JIOKaJTbHBIM HOPMAaTUBHBIM aKTOM, OIPEIEIISIONTUM MOPSI0K OpraHu3aluy u
MPOBEJICHUS TEKYIIET0 KOHTPOIISl YCIIEBAEMOCTH U MTPOMEKYTOUYHOM aTTeCTaIlluu 00yJaroIInXCsl.
[Tponiemypa oniennBaHust HOPMUPOBAHUS KOMITETEHIIUN TTPH TTPOBEICHUH TEKYIIETO KOHTPOJIS
IIpUBEJEHA B I1. 7.2.
TunoBbie KOHTPOIBHBIC 3a/TAHHS WJIM UHBIE MAaTEPHAIIBI TEKYIIETO KOHTPOJIS IPUBECHBI B 1. 7.3.
[IpomexxyTouHas arTecTamus Mo JUCIUTLINHE TPOBOIUTCS B (popMe 3aueTa ¢ OLEHKOH B 1M ceM u
9K3aMeHa BO 2M CEM.



B sk3amMeHanMOHHBINH OMIIET BKIFOUEHBI TCOPETUYECKHI BOIIPOC U 2 MPAKTHYECKUX 3aaHMs,
COOTBETCTBYIOIIINE COJIEPKAHUIO (DOPMHUPYEMBIX KOMITETSHITHIH.

DK3aMeH MPOBOJIUTCS B ycTHOU popme. 11 MOATOTOBKH MO IK3aMEHAITMOHHOMY OMIIETY OTBOJUTCS
45 MUHYT.

MeTtoauueckue MaTepHalbl, ONpeeaioNiie IPOoLeayphl OLIEHUBAaHUS 3HAHUN, YMEHUN, HABBIKOB U
(unu) ombITa ACSITENFHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (GOPMHUPOBAHUS KOMIIETEHIIUIN

KonTponupyemble paznesnsl AUCHUILTHHBL: HanmMeHoBaHMe OIIEHOYHOTO CPEICTBA

1 KommnekcHbie yncna: 3aiaHusi ay JUTOPHbIE U JoMallHKe (MMCbMEHHO U YCTHO).

2 Marpuiisl u onpenenutenu: TeopeTuyeckue BONpoCkh! (MMCbMEHHO U YCTHO), 3a/1aHuUs
ayJIUTOPHBIC U JOMAIIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHas paboTa.

3 CucrteMbl IMHEWHBIX ypaBHEeHU: TeopeTuiyecKkrue BOIPOCH (MMChbMEHHO B YCTHO), 3aIaHHsI
ayJUTOPHBIC U JOMAIIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

4 BekropHas anrebpa: Teopernueckre BONpochl (MMCbMEHHO U YCTHO), 3a1aHUS
ayJIUTOPHBIC U JOMAIIHKUE (MTUCbMEHHO U YCTHO).

5 Ananutuyeckas TeOMeTpHUs Ha TUIOCKOCTH: 3aaHusl ayIUTOPHBIE U JOMAITHUE!
(MMCBMEHHO M YCTHO),

KOHTpOJIbHas paboTa.

6 AHanuTHUYECKas TeoMeTpHsl B MpocTpaHCcTBe: TeopeTndyeckue BOIpockl (MMCbMEHHO U
YCTHO), 33JIaHUsl ayAUTOPHBIE U TIOMalIHue (MMCbMEHHO U YCTHO) ,

KOHTpOJIbHAs padoTa.

7 Jlunetinbie mpocTpaHcTBa: TeopeTuueckre BONpOCH (MIMCbMEHHO U YCTHO), 3a/IaHUS
ayJIUTOPHBIC U JOMAIIHKUE (MMCbMEHHO U YCTHO),

8 Jluneitable mpeoOpa3oBanus: TeopeTrnueckre BONPOCH (MMCBbMEHHO U YCTHO), 3a1aHHS
ayJIUTOPHBIC U JOMAIIHKUE (MIUCbMEHHO U YCTHO).

7.6. Kpurepun onieHnBaHus cpOPMHUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH POMEKYTOUHON
aTTecTauuu

YDpOBEHb OCBOCHHUS U OIICHKA

Kpurepum Orenka Orenka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH [ OLEHKa «XOpOLIOo» O11eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HEC 3aYTCHO)» «3aA4YTCHO»




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHBIE. YMEHHUSI | apryMEHTUPOBaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 33/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOJIBIINHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpa METOIUKH
3aJIaHuH. BBIIIOJTHCHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMM HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlieHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINH, 3aKPETUICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIBLHOY» «HE 3aUTEHO» BBICTABIISIETCS, €CIIM CpejiHee apudmMeTnieckoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOJHUTEIHHOM JIUTEPATYPhI, HEOOXOIUMOM 1711 OCBOCHUS JUCITUTIITUHBI

(Momyst)
. KonunuectBo
No ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U /
/1 y4e0HO-METOIUIECKON JTUTePATyPhI aﬁf{?{hg;giggcag?ép
OcHoBHas JIuTEpPaTYpa

1 Kapamsn A. A., IIpokodnesa C. ., [Tonskosa O. P., AHamuTryeckas http://ntb.spbgasu.ru/
reometpus Ha mwiockocty, CI16., 2012 elib/00343/

9 EmenssroBa T. B., KonbuatoB A. M., JIuneiinas anreopa. Perrenue tunossix | http://www.iprbooksh
3amay, Capatos: Aii [Tu Op Menua, 2018 op.ru/74559.html

3 lopnau b. A., JIuneiinas anrebpa u ananutuueckas reometpus, CaHKT- https://e.lanbook.com
[TerepOypr: Jlaub, 2021 /book/167492
Ps6ymiko A. I1., bapxaros B. B., [lepxasen B. B., IOpyts U. E., Psdymiko A.

I1., UnnuBuyanbHbIE 3a1aHUs 110 BhICIIeH MaTeMaTuke. YacTs 2. https://www.iprbooks

4 | KommnekcHble ynciia. HeompeneneHHbie 1 OnpeaeieHHbIe HHTETPaIb. hor; fu /202'7 4 html
OyYHKIMH HECKOIBKUX MepeMeHHbBIX. OOBIKHOBEHHBIE (D (hepeHInaIbHbIC ' '
ypaBHeHus, , 2011
MansimeBa E. b., Jlemun A. YO., @pumrrep JI. 1O., Xadipynnun P. 3., http:/Awww.iprbooksh

5 |Jluneitnas anreOpa, MockBa: MOCKOBCKHIA TOCYIapCTBEHHBINA CTPOUTEILHBIN Ob U /268.58 html
yausepcutet, ObC ACB, 2014 ' '
Marasunnaukos JI. Y., MarasunaukoBa A. J1., JIuneiinas anreopa u https://WW\W.iprbooks

6 |amanmuruueckas reometpus, Tomck: ToMCKHI TOCYIapCTBEHHBIN YHUBEPCUTET hop. fu /1386 1 html
CHCTEM YIPABJICHUS B PaIMO3JIEeKTPOHUKH, Db KoHTeHT, 2012 ' '
Komeer A. C., Menseaera M. A., Hukonos O. U., Ilonos JI. /1., JInneinas . .

7 |anrebpa, ExatepunOypr: Ypanbckuii penepansusoiii yausepcuteT, ObC ACB, httg'//r\ijv/\gg\;\g;_%r?]?r?]lfh
2013 P '
Wenesa A. M., [Tpunyuxkas I1. U., Yepusix U. [1., JIuneiinas anreopa. http:/Awww.iprbooksh

8 |Amnamutnueckas reomerpusi, HoBocubupck: HoBocubupckuit OF.) fu/ 45?;80 html
rOCY/IapCTBEHHBIN TEXHUUECKUI YHUBEpcUTeT, 2014 ' '
Mopo3zosa JI. E., Cmupnosa B. b., Bekropnas anredpa, Cankt-IletepOypr: http://www.iprbooksh

9 |Cankr-IlerepOyprckuii Tocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBII OF.) U /268.70 html
yausepcutet, ObC ACB, 2014 ' '
Mopo3zosa JI. E, CmupnoBa B. b., YTun H. B., [Ipsimas u niockocTs B . .

10 |mpoctpanctBe, Cankr-IlerepOypr: Cankt-IlerepOyprckuii rocynapcTBEHHBIN ht;g;/r/l%vgggrﬁfrg:(s
APXUTEKTYpHO-CTpouTeNbHbIN YyHUBEepcuteT, 9bC ACB, 2017 ' )

11 |Mopo3zosa JI. E., [Tongxosa O. P., Jluneitnas anre6pa. Yacts 2, , 2014 httgb//r%@r?‘?ﬂfh

JonoJHUuTe/IbHAA JTUTEPATYPA

1 |I[ToctaukoB M. M., JIuneitnas anredpa. Jlekuuu mo reomerpuu, Jlans, 2009 httpS.///be(.Jlgli?/b;i%k.com

5 ['ycak A. A., AHaiiaTHYeCcKas TeOMETPUS U JInHelHas anreOpa. [Ipumeps! u http://www.iprbooksh
3agaun, Munck: TerpaCucremc, 2011 op.ru/28035.html

3 Kpsiksun B. /1., Jluneitnas anre6pa B 3aa4ax u ynpaxkHeHusx, CaHKT- https://e.lanbook.com
[TerepOypr: Jlanp, 2022 /book/212276
Kpaconenko I'. B., Canugze H. B., fIkynuna I'. B., Ananutuyeckas

4 |reomerpus. Bekropnas anredpa. Teopust nmpenenos, Cankt-IletepOypr: https://www.iprbooks
CankT-ITerepOyprckuii TOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEITBHBII hop.ru/30002.html
yausepcutet, 9bC ACB, 2014
Jlenosckas E. B., Jluneitnas anre6pa u ananutuyeckas reometpus. COOpHUK http://www.iprbooksh

5 |3amau, MockBa: MOCKOBCKasi TOCyIapCTBEHHAs aKaJIeMHUsI BOJTHOTO ) ’

TpaHcnopra, 2017

op.ru/76710.html




6 [ToropenoB A. B., Aranutudeckast reometpusi, Mocka, MxkeBck: http://www.iprbooksh
Perynsapnast u xaoruueckast fuHamuka, 2013 0p.ru/16488.html
PomannukoB A. H., JIuneitnas anredpa, MockBa: EBpasuiickuii OTKpbITbII ) .

. . http://www.iprbooksh

7 |uHCTHTYT, MOCKOBCKHUI TOCYJapCTBEHHBII YHUBEPCUTET IKOHOMUKH, oD ru/10890 htmi
CTATUCTUKH B nHpopMaTuku, 2007 P- '
Koctpukun A. 1., Manun 0. U., Jluneitnas anredpa u reomerpusi, CII0.:

8 25
Jlanb, 2008
Karaun M. JI., Ky3zuna T. C., BexkropHas anreOpa, aHaTuTHYECKass T€OMETPH htto://Www.iprbooksh

9 | u anemMeHThI TuHEeHHOH anreOpbl, MockBa: MOCKOBCKHI TOCYAapCTBEHHBIN (_F)) fu /237'2% html
ctpouTenabHblii yHUBEepcuTeT, DbC ACB, 2014 P- '
Marasunaukos JI. M., MarasunaukoBa A. JI., JIuneiiHas anreopa u http:/Aww.iorbooksh

10 |anamuTudeckas reomerpusi, Tomck: TOMCKHIT rOCyTapCTBEHHBI YHUBEPCUTET g' fu /138.6Ff)|. html
CUCTEM YIPABJIECHUS U paguo31eKTpoHUKHU, Ji1b KoHnrteHT, 2012 P- '
Mapkosa H. B., Ananutrnueckast reoMmeTpus Ha INIOCKOCTH U BEKTOpHAs https://WwWw.iorbooks

1 |anrebpa: cOopHuk 3ama4y, MockBa: Poccuiickuii yHUBEpCUTET IpYKObI hI(J) | U /909'72 html
HapoJ10B, 2017 - '
Hemunosa H. E., Meroanueckue ykazanus o teme «BektopHas anredpay, http:// inrbooksh

2 |Hwxawmii HoBropoa: Hikeropo ickuii rocy1apcTBEHHBIA apXUTEKTYPHO- g' fu /16deZ html
crpoutenbHbli yHUBepcuTeT, ObC ACB, 2012 P. '

3 Moszanesa E. M., Komiutekcusie unciia. JInneiHas u BeKTOpHas anreopa, http://www.iprbooksh
OpenOypr: OpenOyprekuii rocygapctBeHHslil yauBepeuteT, ObC ACB, 2004 op.ru/51530.html
Beryxnosckuit @. 5., Ocunos 10. B., Jluneitnas anrebpa u aHaIuTHYISCKas ] .

. . . http://www.iprbooksh

4 |reomerpusi, MockBa: MOCKOBCKHUIA TOCYJapCTBEHHBIN CTPOUTEIHHBIN ob 1u/25511.html
yauBepcutet, Al [1u Op Meauna, O6C ACB, 2014 P- '

OOyuaromuecs u3 yrciia MHBaIU 0B 1 jnil ¢ OB3 obecnieunBaroTcs mevyaTHbIMU U (MITH)
AJICKTPOHHBIMH 00pa30BaTEIIbHBIMK PECypcaMu B (OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX

3A0POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTh «ITHTepHET», HeOOXOIUMBIX IS

OCBOEHUS JUCIUILITHHBI (MOYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DJNEKTPOHHBIN agpec pecypca

Kypc "Jluneiinas anrebpa 1 aHaTUTHYECKas reoMeTpus” Ha
LMS Moodle

https://moodle.spbgasu.ru/enrol/index.p
hp?id=470

8.3. Ilepeuenb coBpeMeHHBIX MPOPECCUOHATBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DJEKTPOHHBIN agpec pecypca

OnexktpoHHas oubnuoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIeKTPOHHO-O0MOIMOTeUHas cucTeMa n3aarenbersa "Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHast cucteMa m3garenberea "FOPAUT"

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

DIeKTpOHHO-O0MOIMoTeyHas cucteMa uzarenscrea ""IPRsmart"

http://www.iprbookshop.ru/

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmmoreka eLIBRARY.RU

denepanbHbIi 00pazoBaTenbHBIN opTan "EquHoe okHO q0CcTyma K
o0pa3oBaTenbHBIM pecypcam”

http://window.edu.ru

Poccwuiickast rocynapcTBeHHas OndInoTeka

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAyYHOU U TEXHUYECKOW MH(pOpMaluu
(BUHUTU)

WWw2.viniti.ru

EnuHbIi 21eKTPOHHBIN pecypc y4eOHO-METOAMYECKOM TUTEPATYPHI
CII6I'ACY

www.spbgasu.ru

bubnmoreka mo EcrectBeHHbIM Haykam Poccuiickoit Akagemun Hayk
(PAH)

Wwww.ras.ru




ApXHB MPENPUHTOB MO (PU3HKE, MAaTEMaTHKEe, KOMIIBIOTEPHBIM HayKaM,

CTAaTUCTHUKE, OMOJIOTHH, PUHAHCAM.

WWW.arxiv.org

8.4. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTHUM, UCTIOJIB3YEMBIX TP OCYIIECTBICHHH 00pa30BaTEIHLHOTO
mpolecca 1o AUCUUIUINHE, BKIII0Uas IepeyeHb JIMIEH3UOHHOTO U CBOOOIHO pacpOCTPaHIEMOT0

IporpaMmMHOro obecneyeHus

Haumenosanue

Crioco0 pacnpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

Maple Bepcus 2017

Horosop Ne6/n ot 21.06.2017 ¢ AO
"CodrJlaita Tpeiin". JluneHsus
OeccpodHas

Math Cad Bepcus 15

CyOnuiieH3MOHHOE COTJIAllICHUE Ha
ucrosb3oBanue npoaykros "PTC" ¢
000"Co¢rt JlomxucTuk" 10roBop
Ne20716/SPB9 2010 r. JIunensus
6eccpounas

Matlab Bepcust R2019a

Horoop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codtnaiin

[IpoekTtrt". JIuniensus 1o
31.12.2025

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeueHUe TUCIIUITIIMHbI
CBezieHHst 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HanMeHoBaHME YUECOHBIX ayTUTOPUI U
MTOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

OCHaH_IeHHOCTb O60py,Z[OBaHI/I€M N TCXHHUYCCKHMH
cpeacrBamMu 06yquI/m

07. IlomenieHus i CaMOCTOSITEIHHOM pabOThI

[Tomerienue 17151 CaMOCTOSITENNEHOM pabOTHI
(uuTanbHbIl 321 6ubnuotekwu, aya. 217): [IK-23 mr., B
T.4. 1 mt.- [IK gst mun ¢ OB3 (cucteMHBIit 010K,
MOHHTOD, KJIaBUATypa, MBIIIIb) C MOIKIIOYCHUEM K
cetn «MHTepHET» U 00ecreyeHneM J0CTyma B
AIIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

07. YueOHble ayTUTOPUH JIJIsl IPOBEACHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBaHMSI (BBIIIOJHEHHS KypCOBBIX padboT),
TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTecTaluu

KommiekT MynbTUMeIniHOTO 000pYyI0BaHUS
(TIepcoOHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
IPOEKTOP, FKPaH, ayANOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOIl Mebenu, MOKI0YEeHNE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixoa B HTEpHET

07. YuebHble ayTUTOPUH JIJIsl IPOBEACHUS
JIEKIIUOHHBIX 3aHITUHI

YueOHas ayTUTOPHS JJIs IPOBEACHUS 3aHITHI
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEIUIHHOTO
00opytoBaHus (MMePCOHAIBHBIM KOMITBIOTED,
MYJIbTHMEIMHHBIA MPOSKTOP, IKPaH, ayInOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAKIroYeHue K kommnbiotepHoit cetu CITOIACY,
BbIX0J B MIHTEpHeT

I[J'IH MHBAJIWJIOB U JIHUII C OB3 o0ecneunBarOTCs CIICHHUAJIBHBIC YCJIOBHA OJIA IIOJTYUCHUA
O6pa30BaHI/I$I B COOTBCTCTBHUHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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