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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

LenssMu  ocBOEHHMS

JUCHHUIIIIMHBI  ABJIAKOTCA

COBEpIICHCTBOBaHHWE YpPOBHS (yHIaMEHTaIbHOU

MOJITOTOBKH 10 TMHEWHON anredpe U aHaIUTUYECKON reOMETPUH, HEOOXOIUMOT0 Il U3yYeHHS psaja APYrux
MaTeMaTHYECKUX U MEXaHMUYECKUX AMCLUIUINH; NPHOOpPETEeHNE TBEPAbIX HABBIKOB PEIEHUs 3a1ay B 00JacTu
anreOpbl U TEOMETPHH, HEOOXOIUMBIX JUISI TOTYyYeHHS TPO(PECCUOHATBHBIX KOMIETEHIIHH.

3az[aan1/1 OCBOCHH NUCHUILUIMHBI ABJIAIOTCA MNPHUMCHCHHUEC OCHOBHBIX IMOHATUH U METOJ0B JIMHEIHOM
anre6pbl W aHaJIATUYECKOM reOMETpHUHN OJId HUCCICAOBaHWA W PEIICHHUA 3aJa4d MaTCMaTHKH, a TaKXKC 3aaad

MEXaHUKU ¥ HH(POPMATHUKH.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMSl MO MAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko 1 HaumenoBanue

[Tnaaupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIINH WHAMKATOpa TOCTHKEHUS JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETCHIIUU IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OIIOI]

OIIK-1 Cnoco6en|OIIK-1.1 3Ha€T  OCHOBHBIC|3HAeT

MIPUMEHSATD MOHSATHUSA u MeToabl|3HaeT  0a30Bble TOHATUS U OCHOBHBIE

(dbyHIaMeHTaJIbHbIE 3HAHUS, |(pyHIaMEHTATBHBIX TEXHUYECKHUE TPUEMbl MaTPUUHON anreOpsl,

[OJIyueHHble B  00JacTH|MaTeMaTUYECKUX JTUCUUIUIMH  |TEOPUM  JIMHEHHBIX HPOCTPAHCTB, TEOPUU

MaTeMaTHYeCcKuX W (WiIn) KBaJpaTUYHBIX (OPM;

€CTECTBEHHBIX  HAyK, W

UCIOJIb30BATh 170'¢ B

npodeccHoHATEHOM ymeeT

ACATCIBHOCTH Ymeer HCIIOJIb30BaTh aJIrOpUTMHUYECKHUE
IIPUEMBI PEILIEHUS CTaHJAPTHBIX 3a/1a4.
BJIa/leeT HABbIKAMU
Brnazneer cranaapTHBIMU METOIAMU U MOAEIISIMU
JUHEWHOW  anreOppl M aHAIUTHYECKOM
T€OMETPUU U HMX TPUMEHEHUEM K PEIICHHUIO
MIPUKIIAaTHBIX 3amad, HaBBIKAMU
MaTeMaTHUYeCcKOoN (opManu3aluu MPUKIaIHbIX
3a/1a4, aHAJIU30M U MHTEpIIpeTalnuen pemeHui
COOTBETCTBYIOIIUX MaTeMaTHUYECKUX MOJEIIEH.

OIIK-1 Cnoco6en|OIIK-1.2  ymeeT mnpuUMEHSTH|3HAET

MIPUMEHSATD dbyHIaMEHTaIbHBIC 3HaHUd,[3HAaeT 0a30Bble MOHATHS U OCHOBHBIE

(dbyHIaMeHTalIbHbIE 3HAHMUS, [[TOTydeHHbBIE B 00nacTH|TeXHUYECKUE IPUEMBI aHAITUTHYECKOMN

MOJIy4eHHble B 00JacTH|MaTeMaTUYeCKUX HayK, Y |reoMeTpHH Ha IJIOCKOCTH U B TPOCTPAHCTBE.

MaTeMaTHYeCKUX U (WUJIH)|UCTIOIb30BaTh ux B

€CTECTBEHHBIX  HAayK, H|mpodeccruoHatbHON yMmeer

HCII0JIb30BaTh ux B|A€SITEIIBHOCTHU Ymeer BBIPAOATHIBATH CIIOCOOHOCTh

npodeccnoHanbHOM TE€OMETPUUYECKOTO  BUACHHUS  (HOPMATBHOTO

JESTEIbHOCTH anmapara JUCITUTITAHBI.

BJ1aJic€T HaAaBbIKAMHU




OIIK-1 Crniocoben
MPUMCHSITh
dyHIaMeHTalbHBIC 3HAHUS,
MoJlydeHHbIE B o0JacTu
MaTeMaTH4eCcKnX | (WJIM)
€CTECTBCHHBIX  HAyK, U
UCTIOJIb30BATh 17 B
npohecCHOHABLHOM
JeSITeIIbHOCTH

OIIK-1.3 ymeeT oOCyHIECTBIAThH
BBEIOOP METOJOB pEIICHUs 3a/1a4
npodecCuOHATbHON
ACATCIIbHOCTHU Ha
TEOPETUYECKUX 3HAHUN

OCHOBC

3HaeT

3HaTh

0a30Bble MOHATHA U OCHOBHBIE TEXHHYECKHE
IPUEMBI MATPUYHOH anreOpbl, aHATUTHYECKON
TFE€OMETPHUH, TEOPHH JIMHEHHBIX IPOCTPAHCTB,
JMHEWHBIX TpeoOpa3oBaHuil, TEOpUU
KBaJpaTUYHBIX (HopM;

ymeer

Ymeer (dhopmannzoBaTh B TepMHUHAX
JUCUUIUIMHBI  33Jlayd  TE€OMETPUYECKOTO U
aHAJIMTUYECKOTO XapaKTepa.

YMETh:

- UCHOJIB30BaTh AJITOPUTMUYECKHE IPHUEMBI
peIlIeHUs CTaHJAPTHBIX 3a/1a4 U BBIPa0OTaTh
CIIOCOOHOCTh ~ I€OMETPHUYECKOr0  BHUJACHUS
(dhopMalbHOTO anmapara JUCIUTUTMHBI 1
dbopmaii30BaTh B TEPMHHAX JUCHHUTUIMHBI
3a/1a4yd F€OMETPUYECKOT0 U aHAITUTUYECKOTO
XapaKkTepa;

BJIaJeeT HABbIKAMU

BIIAJICTh:
- CTaHJApPTHBIMU METOJJaMH M MOJAEISIMHU
JUHEHHOH  anreOpbl HM  aHAJUTHYECKOMN

reOMEeTPUU U UX

IIPUMEHEHHUEM K PEIICHUIO IPUKIIAHBIX 33]1a4;
- HaBBIKAMHM MaTeMaTHUYeCKOW (Qopmanau3anuu
IIPUKIIAIHBIX 3a/1a4;

- AHAIM30M W HHTEpIpeTalued peueHun
COOTBETCTBYIOIIUX MaTeMaTHUYECKUX MOJEIIEH.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Jannass pucnuruiiHa (MOAyib) BkimoueHa B brok «ucummnunel, momynu» b1.0.12 ocHoBHOIA
npodeccuoHalibHONM oOpaszoBarenbHor Tporpammbl 01.03.02 IlpuknagHas maTtemMaThka ¥ HHGOPMATHKA U
OTHOCHUTCS K 0053aTeIbHON YacTH y4eOHOTo TUIaHa.
3HaHWE TPOTrPaMMBbI CPEAHEN IIKOJIBI IO BCEM MaTEeMaTHIECKUM JUCITUTIIIHHAM.
Brnanenue TeopeTHUeCKMM MaTEPHAIOM TUCIUIUIMH alreOpbl U TEOMETPHH.
YMeHue pemarh 3aJa4u M0 STUM JUCITUTITNHAM.

No Ko n HamMeHOBaHWE HHIUKATOPA
[Tocneayronye AUCIUTIITMHBI
/i JIOCTHOKCHHST KOMITETEHIIUH
1 |duckperHas maTemMaTHKa OIIK-1.1, OIIK-1.2
2 |duddepennumanbabie ypaBHEHUS OIlK-1.2, OIIK-1.3
3 |TexHuyeckas MexaHUKa OIIK-1.2, OIIK-1.3
4 |KoMIuteKCHBIN aHAIIn3 OIIK-1.1, OIIK-1.2, OIIK-1.3




5 |OcHOBHI PYHKIIMOHATHHOTO aHAIIA3A OIIK-1.1, OIIK-1.2

6 |YpaBHeHuUs MaTeMaTuuecKou PU3NKU OIIK-1.1, OTIK-1.3

7 |YucieHHbIE METOBI OIIK-1.2, OIIK-1.3, OIIK-2.3
8 |JIuneliHOe M HEIMHEHHOE MPOTrPaAMMHUPOBAHHE OIIK-1.3, OIIK-4.2

9 |IIporpaMmupoBaHKE B MaTEMAaTHYCCKUX MTAKETaxX IIKC-1.1

10 |KommbioTepHOE M MaTeMaTU4ecKoe MOAETHPOBAHNE OIIK-2.1, OIIK-3.1, OIIK-3.2
11 |KoHe4HORJIEMEHTHBIE IPOrPAMMHBIE KOMILIEKCHI OIIK-2.1, OIIK-2.3

12 |(®dunHaHCOBBIN aHATU3 IIEHHBIX Oymar TIKC-1.1

4. O0beM AUCHUIIMHBI (MOAYJis1) B 3a4e€THBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0yyawmuuxcsi ¢ nmpemnoaaBareseM (M0 BHIAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
. Bcero
Bup yaebnoii paboTs! MPaKTHYECKYIO
4acoB o 1 2
JITOTOBKY
KonrakrHasi padora 140 68 72
Jlexmonnsie 3ansatus (JIek) 52 0 34 18
[Ipaktuaeckue 3ansatus (Ip) 88 0 34 54
Wnas koHTaKkTHas1 pab0oTa, B TOM YHCJIE: 3,5 1,75 1,75
KOHCYJIBTAIMU TI0 KYpPCOBO paboTe (TIPOeKTy), 1 05 05
KOHTPOJIBHBIM padoTam (PT'P) ' '
KOHTaKTHas paboTa Ha aTTECTAIMIO (CAaJa 3a4eTa,
3ayeTa ¢ OLICHKOM; 3aluTa KypCOBOH paOOThI 1 0,5 0,5
(mpoexTa); cmaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
P " 2,5 125 | 1,25
(KOHCYbTAIUS TIEPE]] SK3aMEHOM U c/1ava
Yacsl Ha KOHTPOJIb 69,5 34,75 34,75
CamocrositesbHast pagora (CP) 74 39 35
O01as Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)
yacel:| 288 144 144
3aYeTHbIE e IHHUILI: 8 4 4
5. Copep:kanue AUCHUIJIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe MO Ppa3iejaM (TeMaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKMX YaCOB U BH/I0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYIS)
KonTakTHast paboTta (110 yueOHBIM
3aHATHUSM), Yac. Kon
HUHIUKATOP
£ a
3| nexuum I13 JIP Bcero,
No Pasgesnsl JUCIUIUINHBI 2 CP JIOCTHXKEHU
8 qac. oq
U3 HUX Ha W3 HUX Ha W3 HUX Ha
MpaKTH- TIpaKTH- MpaKTH- KOMIICTCHIT
BCEro YECKYIO BCEro YECKYIO BCETO YECKYIO nn
moaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 paszmen. KommiekcHble uncia
Y YPABHEHMS CTEIIEHU N
eUCTBHUS HaJ KOMIIJIEKCHBIMHU OIIK-1.1
11 A . 1 6 7| 13 '
YUCJIaMU. OIIK-1.3




OIIK-1.1,

1.2. [YpaBHEeHHS CTETICHH N. 2 5 OITK-1.3
2. |2 paznen. Matpuusl u
OTIPEICIINTEIN.
2.1. |[leiicTBus HAJ MAaTPULIAMH 2 6 OIIK-1.3
29 Onpenenurenn U UX CBOMCTBA. 6 18 OIK-1.3
TeopeMa pa3a0KeHUS
23 Obparnass ~ matpuna.  Panr 4 12 OIK-1.3
MaTpPHUIIbL.
3. |3 pa3nen. Cucremspl TMHENHBIX
ypaBHEHUU
3.1. |Cucrembl TMHEHHBIX YpaBHEHHUI 4 12 OIIK-1.3
3.2. |Meton I'aycca. 4 13 OIIK-1.3
CobcTBeHHbBIE qucna u
3.3. |coOcTBEHHBIE CTOJIOIBI 4 10 OIlK-1.3
MaTpPHUIIbL.
4. |4 paznen. BexropHas anreopa
OIlK-1.1,
4.1. |CucteMbl KOOpIUHAT 2 OIK-1.3
42 Jluneitnple  omepanuu  HaJ 2 OIK-1.3
BEKTOPAMH.
[Ipoexkunn BekTOpa Ha  OCh.
4.3. |OcHoBHAs TeopemMa BEKTOPHOM 6 OIlK-1.3
ajareOphl.
CkansipHoe, BEKTOPHOE,
4.4, |cmemaHHOE MIPOU3BEICHUS 2 8 OIlK-1.3
BEKTOPOB.
5. |5 pasnen. MHag koHTaKkTHAsA
pabota
5.1. |1nas koHTaKkTHas paboTa 1 OIlK-1.1
6. |6 pa3nen. KonTpoub
OIlK-1.1,
6.1. |9k3amen 36 OIIK-1.2,
OIlK-1.3
7. |7 paznen. Ananutnyeckas
TeOMETpPHSI Ha TUIOCKOCTH
7.1. |IIpsiMast TUHUS HA TUIOCKOCTH 6 12 OIIK-1.3
79 Kanonuueckue ypaBHEHUS 4 8 OIK-1.3
KPUBBIX BTOPOTO MOPSIKA
HccnenoBanue yYpaBHEHUS
7.3. |BTopoii cremenu. IlocTpoeHue 8 15 OIIK-1.3
€ro reOMeTpHIECKHX 00Pa30B.
8. |8 pa3nen. Ananntudeckas
Te€OMETpPHS B IPOCTPAHCTBE
8.1 [IpsmMags ®  IJIOCKOCTH B 12 16 OIK-1.3

TIPOCTPAHCTBE




HccnenoBanue ypaBHEHUS
BTOPOW CTENEHU OTHOCUTEIBHO
8.2. |Tpex mepeMeHHBIX. 14 20 OIIK-1.3
Knaccudukanus moBepxHoCTEH
BTOPOTO MOPSAKA.
9. |9 pasnen. JIunelinble
MPOCTPAHCTBA
AKCHUOMBI WHEHHOT
9.1 © FHIHCHHOTO 2 2 | OmK-1.3
IPOCTPAHCTBA
basuc U KOOpAMHATHI.
9.2. bA 4 4 10 | OMK-1.3
Pa3zMepHOCTH NPOCTPAHCTBA.
9.3. |EBKJIMIOBBI IPOCTPAHCTBA. 2 2 6 OIIK-1.3
10. |10 pa3nen. JIunelinsie
OIepaTOphl
10.1 |ITpoctpancTBO JMHENHBIX OIIK-1.1,
2 2
. |omeparopos. OIIK-1.3
10.2 |MarpuuHas 3anuch JHMHEHHBIX OIIK-1.1,
2 4
ONepaTopoB. OIlK-1.3
Cobcr
103 bernenmie s 2 | 4 4 |01
. OIIK-1.3
JUMHEHHOro mpeoOpa3oBaHusl.
10.4 |Kpaparuunsie hopmbr. 2 4 8 OIIK-1.3
11. |11 pa3znen. Unas konTakTHas
pabora
OIIK-1.1
11.1.|1nas xoHTakTHasA paboTa 1 ’
P OIK-1.3
12. |12 paznen. Kontponb
121 OIIK-1.1,
" |9kx3ameH 36 OIIK-1.2,
OIlK-1.3
5.1. Jlexuumn
Ne | HaumenoBanue pasnena .
. HanmeHoBaHMe M KpaTKOE COJEpKAHNE JIEKIIUI
n/m Y TEMBI JIEKIUI
Marpunbl. Buasr Mmatpun. JlelicTBus HaJ MaTpULIAMM.
Marpuna u ee pasmepsl. Bunel marpun. TpaHcrioHHpoBaHHE MaTpHIIBI.
3 JleiicTBust Haj CummerpuuHas
MaTpUIIAMH Mmatpuia. Clio)kxeHHue MaTpHIl M CBOWCTBA ONEpaliu CIO0XKEHUs. Y MHOXKEHUE
MaTpHIIBl Ha YHCIIO.
YmHoxenue matpuil. CBoicTBa onepanuu yMHOKEHHUS.
Ornpenennurenu U uX cBoWcTBa. Teopema pas3ioKeHuUs.
Onpenenurenn u ux  |ONpenenuTeNd BTOPOrO M TPEThEro MHOpsAAKOB. IlepecTaHoBKM U3
4 cBoiicTBa. Teopema  |HATypaJbHBIX YHUCEII.
pasIoKeHus Omnpenenenue  ompeAenuTeNss NpPOM3BOJIbHOrO  mopsaka.  CpoiicTBa
onpeaenuteneil. Teopema paznoxeHus.
OO6parnas maTtpura. Paar MaTpuirsI.
5 OGparnas marpuna. Panr(Beruncienne oOpaTHOHM MaTpuibl 4Yepe3 COIO3HYH. MHHOpEI MaTpu.
MaTpHIIBL. Omnpenenenne paHra MaTPHIIBI, €TO BEIYMUCICHUE C IIOMOMIIBIO 3JIEMEHTaPHBIX
npeoOpa3oBaHuil.
Crcremsr muneiinex | 2OPMybl Kpamepa. Teopembr Kporekepa-Karer.
6 . o o
ypaBHEHHit PaBHOCHMIIBHOCTB CHCTEM JIMHEHHBIX ypaBHeHUH. [IpeoOpazoBanms, He




Hapylawllie  paBHOCWIBHOCTb.  OmpeneseHHble,  HEONpPEIEICHHBIE
HECOBMECTHBIE cucTeMbl. Pacimpennas marpuua cucremsl. Heobxonumsbie u
JIOCTATOYHBIE YCIOBHS CYLIECTBOBAHUS PEICHUN CUCTEMBI JINHEWUHBIX
ypaBHeHuii (I teopema Kponekepa-Kamemnu). CBoOomuble u 06a3ucHbIe
nepemennbie. |l teopema Kponekepa-Kanmemnu. Cucrema ypaBHEHHE C
KBagpaTtHou Marpuneil. Teopema Kpamepa 0 BeIUKMCIEHUN PEIIEHUN CUCTEMBI
ypaBHEHHUH ¢ He0CO00# KBapaTHOM MaTpuiiei. Heooxoaumoe u
JIOCTaTOYHOE YCJIIOBUE CYIIECTBOBAHUS PEIICHUH OJHOPOJHOW CHCTEMBI.
@yH/1aMEHTAJIbHASI CUCTEMA PELIEHUN OJHOPOJIHON CUCTEMBI.

Meron INaycca.

Meron I'aycca
ANropuT™ NoCiIeA0BaTENbHOIO UCKIIOYEHUS NepeMeHHbIX - Meron ['aycca.
Hcnonp3oBanue merona ['aycca mis HaxoxaeHUs 00paTHOM MaTPHUIIBL.

CoOCTBEHHBIE YHCHA U
COOCTBEHHBIE CTOJIOLBI
MaTPHIIBL.

CobcTBeHHbIE UnCiIa U COOCTBEHHBIE BEKTOPHI KBaIpaTaHbIX MaTpPHUIL
Omnpenenenre COOCTBEHHOTO 4YHCIa MATPHUIBI U COOTBETCTBYIOIIETO €My
COOCTBEHHOTO cTojobua. XapakTepucTuyeckoe ypaBHEHUE u
XapaKTEPUCTUYECKUN TOJMHOM MaTpuubl. JIuHeElHas HE3aBUCH-MOCTh
COOCTBEHHBIX CTOJIOI[OB, COOTBETCTBYIOIIUX PA3IUYHBIM COOCTBEHHBIM
YHUCJIAM.

Cucremsbl KOOpAuHAT

CucreMbl KOOpAMHAT HA MPSIMOM, Ha MJIOCKOCTHU, B IPOCTPAHCTBE.
JlexapToBBI CHCTEMBI KOOPAMHAT HA MPSIMOM, Ha INIOCKOCTH, B IPOCTPAHCTBE.
HanpaBiieHHBINM OTPE30K B IPOCTPAHCTBE U €r0 IPOEKLUS Ha OCh.
PaccrosiHne Mexxny 1ByMsi TOYKaMH B IIPOCTPAHCTBE.

Jlenenue otTpe3ka B 3ajaHHOM oTHoweHud. [lomspHas, cdepuueckas u
LUAJIMHIAPUYECKAs: CUCTEMBI KOOPAUHAT.
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JInneliHble onepanuy Haj
BEKTOPAMH.

JluneiHble onepalnuy HajJ BEKTOpaMH.

[TonsTre reomerpudeckoro BekTopa. PaBeHcTBO BekTOpoB. CBOOOIHBIC
BekTopa. Jlnuna Bektopa. Opt Bektopa. Hynb-BekTop. Komnuneapnsie
BekTopa. Crnoxkenue BekTopoB. I[lpaBuno mnapamnenorpamma. [IpaBuiio
TpeyronbHuKa. CBOWCTBA OMEpALMil CIOKEHUs. YMHOXEHHE BEKTOpa Ha
yucyino. CBOMCTBO OMeEpaliii YMHOXKEHHS BEKTOpa Ha 4ucio. BelpakeHue
BEKTOpA YEPE3 €ro OPT U €ro JUIMHY. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

11

[Ipoexunu BekTOpa Ha
ocb. OcHOBHasI TeopeMa
BEKTOPHOM anreopsl.

ITpoexnun BexTopa Ha ock. CocTaBisionias BekTopa o Jocu. OCHOBHas
TeopeMa BEKTOPHOM anreOpsl.

CocraBusromue Bekropa no ocu. ITpoeknuu BekTopa Ha ock. TeopeMsl o
MPOCKIUIX:

BBIp@KEHUE MPOEKLUU BEKTOpa Yepe3 €ro JUIMHY U KOCHHYC YIJla MEXIY
BEKTOPOM U OCBIO;

BBIpQKEHUE MPOEKLIMHM BEKTOpa Ha OCh 4epe3 KOOPAMHATHI IMPOEKLUU €ro
KOHIIa M €ro Hayajia Ha IaHHYIO OCh; IPOEKIUSI CYMMBbI BEKTOPOB; MPOEKIUs
MIPOM3BE/ICHNS BEKTOPAa Ha YMCIIO; BBIPAXKEHHE COCTABISIONIEH BEKTOpa IO
OCH 4epe3 ero NpOoeKIMI0 Ha OCh U OpT AaHHOM ocu. BrlpaxkeHne BekTopa
yepe3 ero MpoeKIMH Ha TPU B3aMMHO NMEPHEHAUKYISIPHbIE OCH - OCHOBHAs
TeOpeMa BEKTOPHOM  anreOphl.  JlekapToBbl  KOOpIMHATBI  BEKTOpA.
Hanpasnsromniye KocCMHYChl BEeKTOpa. BrlpaxkeHue JUIMHBI BEKTOpa Yepe3 ero
IIPOEKIIMM HA TPU B3aUMHO MEpHEHAUKYISpHblE ocH. (CBOMHCTBO
HaIpaBJISIOMINUX

KOCHHYCOB.
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CkanspHoe,

CKaJ'IﬂpHOC, BCKTOPHOC, CMCIIAHHOC IMTPONU3BCACHUS BCKTOPOB.




BEKTOPHOC, CMCIIaHHOC
IMPOU3BCACHUS BCKTOPOB.

ba3uc B reomeTprueckoM MPOCTPAHCTBE.

OrmpeznenieHUe CKAIPHOTO TPOU3BEACHUST BEKTOPOB M €ro CBOMCTBA.
BelpaxkeHue CKaJISIpHOIO TNPOU3BEACHUS Yepe3 MPOEKIMH BEKTOPOB-
COMHOXUTENIEH Ha TpU B3aUMHO TEPIEHAUKYISPHbIE OCH. Y CIOBHE
MEPIEHIUKYISIPHOCTH BEKTOpOB. JleBas M mpaBas TPOMKH BEKTOPOB.
Ornpenenenue

BEKTOPHOI'O IPOM3BEIECHHUS BEKTOPOB M €ro CBOMCTBAa. BbIpaxeHue
BEKTOPHOTO  TPOU3BEJICHUS BEKTOPOB Ye€pe3 IMPOEKIUU BEKTOPOB-
comHoxurened. KommuianapHocTh BeKTOpoB. (CMeEIIaHHOE INPOU3BENCHHE
TpeX BEKTOPOB M €ro CBOMICTBA. BpIpa’keHHE CMEIIAHHOTO NPOW3BEACHUS
BEKTOPOB

yepe3 INPOEKUUU BEKTOPOB-COMHOXKUTENEH. YCIOBHE KOMIUIAHAPHOCTHU
BEKTOpOB. JIMHEIHAas 3aBUCMMOCTh M JIMHEWHAs HE3aBUCUMOCTb BEKTOPOB.
VYcnoBue TMHEHHONW HE3aBUCUMOCTH JABYX BEKTOPOB, TPEX BEKTOpPOB. bazuc B
MIPOCTPAHCTBE FT€OMETPUUECKUX BEKTOPOB.

20

AKCHOMBI TMHEHHOTO
IPOCTPAHCTBA

AKCHOMBI IMHEMHOTO MTPOCTPAHCTBA.

[ToHsATHE BEKTOPHOTO (JIMHEHHOTO) MPOCTPAHCTBA. AKCHOMBI JIMHEHHOTO
MPOCTPAHCTBA U CJCACTBUS W3 HHUX. [IprMepsl BEKTOPHBIX MPOCTPAHCTB:
MPOCTPAHCTBO N-MEpHBIX CTPOK (cTonbuoB) anementoB moned R u C.
[TpocTpaHCTBO TEOMETPUUIECKUX BEKTOPOB, MPOCTPAHCTBO MHOTOUJICHOB
CTETICHU, HE MPEBOCXOJIAIIEH IT, IPOCTPAHCTBO HEMPEPHIBHBIX (DYHKITHIA.

21

basuc u koopauHAaTEHI.
Pa3zmepHoCTh
MIPOCTPAHCTBA.

basuc n xoopanHaTel. PazMepHOCTh IPOCTPaHCTBA.

JIuHeliHast 3aBUCUMOCTD U JIMHEHHAsi HE3aBUCUMOCTh 3JIEMEHTOB BEKTOPHOI'O
npocrpanctBa. OnpeneneHue 6asuca IMHEHHOTo pocTpancTsa. KoopauHaTsl
BEKTOpPA OTHOCUTENILHO 33aJJaHHOTO

0a3mca B IMHEHHOM NpocTpaHCcTBe. EAMHCTBEHHOCTD pa3ioKeHHS BEKTOPA 110
6a3ucy. OnpezeneHue pa3MepHOCTH JIMHEHHOro npocTpaHcTBa. Boruncnenue
pa3MepHOCTEl  pasMUYHBIX  OPOCTpaHCTB. M3oMopdu3M  BEKTOPHBIX
npocTpaHcTB.  M30MOpPHOCTH  BELIECTBEHHBIX N-MEPHBIX  JIMHEHHBIX
npoctpancTB. IIpeoOpa3oBanne 0a3mca KOHEYHOMEPHOTO BEKTOPHOTO
npocTpaHcTBa. Matpuna

nepexojia oT oAHOro Oasuca K apyromy. IIpeoOpazoBanue KoOpAMHAT MPHU
npeoOpa3oBaHuu Oa3uca

KOHEYHOMEPHOTO BEKTOPHOTO NpOCTpaHcTBa. [IOHATHE MOANMpPOCTpaHCTBA.
JIuneitHast 000JI04Ka 3JIE€MEHTOB MpocTpaHcTBa. CyMMBI M IepeceueHus
MOJIIPOCTPAHCTB. Pa3nokeHne JTMHEHHOTO MPOCTPAHCTBA B MPSIMYIO CYMMY
MOJIIPOCTPAHCTB.
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EBxinaoBel
MIPOCTPAHCTBA.

EBKNIMIOBBI IPOCTPAHCTBA.

BemecTBeHHbIe  €BKIMAOBBI INpocTpaHCTBA. CKalspHOE IPOU3BEACHUE
3JIEMEHTOB BELIECTBEHHOI'O BEKTOPHOro npocTpancTBa. Hepasencrso Kommu-
bynsakosckoro. Marpuna I'pamma 1 BEIIECTBEHHOIO  €BKIIMIOBA
MIPOCTPAHCTBA. Hopma 3JE€MEHTA BEKTOPHOT'O IIPOCTPAHCTBA.
HopmupoBaHHOe BelecTBEHHOE MPOCTPaHCTBO. OPTOHOPMHUPOBAHHBIN 0a3zuc
KOHEYHOMEPHOTO €BKJIMJIOBA MPOCTPAHCTBA M €r0 CBOWCTBA. AJTOPUTM
oproroHanu3auuu. OpTOroHaaIbHOE JOTOJIHEHNE

MOANPOCTPAHCTBA EBKIUAOBAa MpocTpaHcTBa. M3oMopdusm 3BKINIOBBIX
npoctpaHcTB. KoMiuiekcHble

€BKJIIMJIOBBI  IpocTpaHcTBa.  CKalsipHOE  NPOM3BEACHHE  DJIIEMEHTOB
KOMIUIEKCHOTO ~ BEKTOpHOro  mpoctpaHcTBa.  HepasenctBo — Komm-
ByHAKOBCKOro M HOpMa B Cllydae KOMIUIEKCHOTO €BKJIMI0BA MPOCTPAHCTBA.
OproHopMupoBaHHbIil 0azuc ¥ Marpuua I'pama B KOMIUIEKCHOM Cllydae.
YHUTapHbIE MAaTPUILBI.




[IpocTpaHCTBO TMHENHBIX ONEPATOPOB.
ITonsiTue nuHENHOrO oneparopa. [IeHCTBU HAl JTUHEHHBIMU OIIEPAaTOPAMM.
[IpocTpancTBa TMHEHHBIX OMEpaTOpoB. A Ipo u 00pa3 IMHEHHOTO onepaTopa.

23 l:Ip OCTpatcIBo Panr nunelniHoro oneparopa.
THHCHHBIX OTICpaTOPOB. Heobxomumoe W pmocrarodyHoe yCiIOBHE HMHBEKTUBHOCTH JIMHEHHOTO"
orepaTopa.
MarpuuHas 3anuch JUHEUHBIX ONIEPATOPOB.
Matpuna nuHEHHOro omnepaTopa B 33JaHHBIX 0Oa3ucax JIMHEWHBIX
Marpuunas 3amucy  |[POCTPAHCTB. [IpeoOpa3oBanne MaTpuIlbl JIMHEHHOTO oOmeparopa IpH
24 uHelHbIX onepaTopos. |IEPEXOIE K HOBBIM 6asucam. Heobxonumoe u
JIOCTAaTOYHOE YCIIOBHE OMEKTHUBHOCTH JIMHEHHOTO orneparopa. [IponsBenenue
OIIepaTOpPOB U €ro MaTpPHUIIA.
CobOcTBeHHBIE  BEKTOPhl M COOCTBEHHBIE  3HAYEHUS  JUHEHHOrO
peoOpa3oBaHusl.
[TonsiTue muHeliHOTO NMpeodpazoBanus. MaTpuIia U OIpeIeTUTENb JIMHEHHOTO
CoOCTBEHHBIE BEKTOPEI H [[TPEO0OPa30BaHus. ToxnecTBeHHOE npeoOpa3oBaHue. Oo6parnoe
o5 COOCTBEHHBIC 3HAUCHHS |TIPeoOpa3oBaHuE U €r0 MaTpHLa. }
JTMHEHHOTO XapakTepucTUIeCKuit MHOTOWICH JUHENHOT O peoOpa3oBaHMUsL.
npeobpa3oBaHus. CoOcTBeHHBIE  BEKTOPhl M COOCTBEHHBIE  3HAYEHUS  JTUHEHHOTO
npeoOpa3zoBanusi. HeoOxoamMoe u 10CTaTOYHOE YCIOBHE
JUaroHAJIbHOCTH MaTpPHUIIbI TUHEITHOTO IpeoOpa3zoBanusi. KaHoHnyeckuit Bua
auHerHoro npeoOpa3oBanus. XKopaanoBa popma KBapaTHOW MaTPHUIIHL.
KBanpatuansie GopmBblL.
KBanpatuunsie popmsbl.
3akoH nHepHHH KBaapaTHIHbIX (hopm. Kputepuii CunbBecTpa.
26 | Kagparuunsie (hopMbl. [3HAKOONPEAEICHHBIE, 3HAKOIIEPEMEHHBIC, 3HAKOIIOCTOSIHHBIE KBaPaTUYHBIC

dopmbl. [IpuBenenne kBagpaTHUHOW (GOPMBI K CyMME KBaJpaToB, METO.
Jlarpanxa. 3akoH MHepUMHU KBajpaTHuHBIX ¢GopMm. Kpurtepuit Cunbpectpa
3HAKOOIPEIETICHHOCTH KBAJAPAaTUYHON (POPMBI.

5.2. IlpakTudeckue 3aHATHS

HaumenoBanue paznena

é\jgn 1 TeMBbI PaKTHYECKUX HaumenoBanue u cosiep:kanne NpakTUUECKUX 3aHATHI
3aHATUN
JleiicTBYS HaJl KOMIUIEKCHBIMH YHCIIAMH
Anrebpanyeckasi U TPUTOHOMETpUYEcKasi POPMbI KOMITJIEKCHOTO YHUCIIA.
. YMHOXEHHE U JIeIeHue KOMIUIEKCHBIX Yucell B anredpandeckoit popme.
HeAicTBud naz Tpuronomerpuueckas (opmMa KOMIIJIEKCHOTO YMCIa. YMHOXKEHUE U JIeIIEHNE
1 KOMILICKCHBIMH KOMILJIEKCHBIX YKCEJ B TPUTOHOMETpUUYECKOU opMme.
HHCITAMH. Bo3Benenne KOMIIEKCHOTO yuclia B Lenylo creneHb. @opmyna Moaspa.
W3BrieueHne KOpHs
U3 KOMIUIEKCHOTO YHCIIA.
Pemenue ypaBHenunii 2-o1 , 3-eii u 4-0i1 creneHen
2 | YpaBHEHHS CTEIICHHU N.




Kpatneie kopuu. OcHOBHas Teopema
ciencreue u3 Hee. Teopema Buera.
MHOxutenn. opmynsl Kopaano.

anreOpsl KOMIUIEKCHBIX YHCENT H
PaznoxxeHue MHOIOWIEHOB Ha

HencTBus Haj

JlencTBUA HAl MaTpULAMHU.

3 MaTpulaMu Crnoxeunue u YMHOXXCHUC MaTPHII.
Omnpenenureny 1 ux  |BBIYUCIEHHE ONpEIEUTENEH
4 cpoiictBa. Teopema  |Bbluncienne onpenenureneii 2-ro U 3-ro  mopsakoB. Beramcnenue
pa3I0KEHUS onpeaenutenein  4-ro, 5-ro, 6-ro nopsakoB. OnpeaenuTeny NopsIKa n.
Brruucnenue o0paTHO MaTPHUIBL.
5 O6parnas marpuna. Panr|Beluncienyie paHrop MaTpuil.
MaTpHIIBL. Breruncnenne oOpaTHOW MaTpUIel Yepe3 COI3HYI0. BeIUHCcIeHHE paHTOB ¢
MTOMOIIIBIO JIEMEHTAPHBIX MPEe0Opa30oBaHMA.
Pemenue cucreM ¢ KBagpaTHOM MaTpuLiel. AHAIN3 CUCTEM C IIPOU3BOJIbHOMN
6 Cucrembl IMHEHHBIX — |MATPUIIEH.
ypaBHEHUI Pemienue cucrembl ¢ KBajpaTHOM MaTpulleid. AHalIU3 COBMECTHOCTH U
HEOIPENEICHHOCTH CUCTEMBI C IPOU3BOJIBHON MaTPULICH.
Pemienue cuctem METOA0M UCKIIFOUEHHUS IEPEMEHHBIX
! Merox I'aycca. Penienue TMHEHHBIX CUCTEM.
CooOctBennbie urciia i |COOCTBEHHBIEC YKCIia U COOCTBEHHBIC BEKTOPHI KBaJIpaTHBIX MAaTPHIL
8 cobcTtBeHHbIe cToompl |Onpenenenne COOCTBEHHBIX 4YHCENI W COOCTBEHHBIX BEKTOPOB MaTpHII
MaTpHIIbI. BTOPOI'O U TPETHETO MOPSAIKOB.
CxanspHoe U BEKTOPHOE TPOU3BEACHUS
CxansgpHoe, BEKTOpHOE, |BEKTOPOB.
12 CMeEIIIaHHOE Brluucnenue CkamsipHOrO M BEKTOPHOIO MPOM3BEACHMI, KOCHHYyca yria
MPOU3BEICHUS BEKTOPOB. [MEXKI1Y BEKTOPAMH.
OnpeneneHre OPTOroHAIbHOCTH BEKTOPOB.
[Ipsimast nTuHUS HA TIIIOCKOCTH
O6miee ypaBHeHHE NMPSMON. YpaBHEHHE TIPsIMOil B oTpe3kax. KaHoHnueckoe
yYpaBHEHHE NPSAMOW. YpaBHEHUE MPAMOU, NMPOXOMISIIEH 4Yepe3 ABE TOYKH.
VYron HakioHa OpsIMOM, €€ YIrJIOBOM Ko3(p@UIMEeHT. YpaBHEHHE NPSAMON C
15 Hpsimas THHUs Ha yrioBeIM K03 duurenTom. HopmanbHoe ypaBHEHHE TPSIMOIA.
frocKocTH Yronm  Mexay JBYMsS — NOpSAMBIMHU.  YCIOBUS — MapajUIeIbHOCTH U
MEePIEHIUKYISIPHOCTU MPSAMBIX.
Paccrosinre oT TOukH 10 MpsIMOM. Y paBHEHHE ITyYKa MPSMBIX.
Kanonnueckue ypaBHeHHs] KPUBBIX BTOPOTO MOPSIKA.
Omnunc. Kanonudeckoe ypaBHeHuwe oiunca. MccnemoBanue (opmbl
AJUIUATICA. DKCUEHTPUCUTET dJumurica. [ unepoona. Kanonnueckoe ypaBHEHUE
Kanonunueckue runep6onsl.  MccnemoBanue  Gopmbl  ruUnepOONBl.  DKCIEHTPUCHUTET
16 ypaBHEHHSI KpUBBIX  |TUNEpOOIBl. ACUMOTOTHI TUNEpOOibl. B3aMHO conpsikeHHbIE THIEPOOIIbI.

BTOpPOT'O IMMOpsaKa

PaBHoOouHBIe TuniepOoibl. [Tapabona. KanoHnyeckoe ypaBHEeHHE TapaOOIbL.
Uccnenoanue hopmer mapadosbl. Bunbl mapabosn. JupekTpucs dmmmnca u
runepOomnsl. Ob11Iee onpeneneHne KpUBOH BTOPOTO MOPSAKA.
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Uccnenosanue
ypaBHEHUSI BTOPOU
crenenu. [locrpoenue
€ro reOMETPUIECKUX
00pazos.

HccnenoBanue ypaBHEHUSI BTOPOU CTEIECHM.

[TocTpoeHue ero reoMeTpudeckux o0pazos.

HccnenoBanue ypaBHEHUsI BTOPOU CTEIICHU C IBYMsI HEH3BECTHBIMU X Uy , HE
cojiepkaliero mpou3BeAeHus Xy. Kiaccupukanus ero reoMeTpuuecKux
obpa3oB. IIpeoOpa3oBaHne KOOpAMHAT Ha IUIOCKOCTU. YpaBHEHHE BTOPOMH
CTEIIEHHW, COJepKallee Npou3BeneHUe Xxy. Bpibop yrma moBopoTa
KOOPJAMHATHBIX OCEH, NCKIIIOYAIOUIETO WICH, CONEPKALIUI IPOU3BEICHHE XY.
WuBapuanTel ypaBHeHHs BTOpoil cremeHu. Ilomnas kimaccudukanums
reOMETPHUECKUX 00pa3oB ypaBHEHUs BTOPON CTETIEHHU.
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IIpsiMast 1 MIIOCKOCTH B
IIPOCTPAHCTBE

[Ipsimast ¥ IJIOCKOCTB B IPOCTPAHCTBE.

[Tnockoctes B mpoctpancTtBe. OOmiee ypaBHEHHE IIOCKOCTH. Y paBHEHHE
IUDIOCKOCTH B OTpe3kax. Buasl 1uiockocre. HopmanbHOe ypaBHeHHe
IJIOCKOCTH. PaccTosiHUE OT TOYKH JI0

IUIOCKOCTH. YTOJ MEXAY ABYMs IUIOCKOCTSAMU. Y CJIOBHSI NApAJJICIIBHOCTH U
MEPIEHIUKYISIPHOCTU IIOCKOCTER. lIpsiMas nuMHUSA B NPOCTPAHCTBE KaK
JIMHUS [IEpeceYeHMs ABYX II0ocKocTel. KaHoHMueckne ypaBHEHHs IPSIMON, €€
HalpaBJAOIKN BeKTop. [lapamerpuueckue ypaBHEHUS

OpsMON. YTron MexIy [ByMS NpPSAMbIMU. YCIOBUS NapauIEIbHOCTH U
MEPIEHIUKYISIPHOCTH MIPSAMBIX.

Yron wMexay HpsAMOW M IIJIOCKOCTBIO. YCIIOBUSA MNapajUIeIbBHOCTH U
MIEPIEHIUKYISIPHOCTH IIPIMOM M TUIOCKOCTH.
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Hccnenosanue
YPaBHEHHUsI BTOPOH
CTEIIEHU OTHOCHUTEIIFHO
TpeX MEPEMEHHBIX.
Knaccudukanus
ITOBEPXHOCTEHW BTOPOTO
MopsAKA.

HccnenoBanue ypaBHEHUs1 BTOPOM CTENIEHU OTHOCUTENIBHO TPEX IEPEMEHHBIX.
Knaccugukanys noBepxHocTelt BTOPOro nopsiika.

MarpuyHasi 3amuch YypaBHEHHUS BTOPOM CTENEHH OTHOCUTENBHO Tpex
nepeMeHHbIX. [TapannenpHblii IepeHOC KOOPAUHATHBIX oceill. LleHTpaibHbIe U
HE LEHTpaJIbHbIEC TOBEPXHOCTHU.

[IpuBenenre MaTpUIlLI TPYIIIBI CTAPIINX YJICHOB YPABHEHHS BTOPOU CTETICHU
K JIMaroHaJIbHOMY BHUJY C TIOMOIIb IIOBOPOTa KOOPJAMHATHBIX OCEH.
Knaccugukanus reomeTpuyeckux 00pazoB yIIPOILIEHHOTO ypaBHEHUS BTOPO
CTETIEHM OTHOCUTENIBHO TpeXx mepeMeHHbIX. MccinenoBanue (Gopmbl
MOBEPXHOCTEH  BTOPOro  NOpSAAKA:  AJUIMICOWUJA,  OJHOIIOJIOCTHOIO
runepOosionsia,  JABYXMOJOCTHOTO  THUMIEpOOIIONIa,  AJIMITUYECKOTO
napabosonia, TunepOoIIecKoro napadoyiona, KOHyca, JUIUITHYECKOTO,
napaboIMYecKoro, runepooIMYECKOro IIHIMHIPOB.
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basuc u KoopIMHATEI.
PasmepHOCTB
IIPOCTPAHCTBA.

basuc n xoopauHaTel. Pa3MepHHOCTE IPOCTpaHCTBA

Onpenenenne TMHENHON 3aBUCMMOCTH U IMHEUHON HE3aBUCUMOCTH BEKTOPOB
Pa3IMYHBIX BEKTOPHBIX NMpocTpaHCcTB. OmnpeneneHne 6a3ucoB A pa3InyHbIX
JMHEWHBIX MPOCTpaHCTB. Pa3nokeHue BekTopoB mo 6Gasucy. Iloctpoenue
MaTHIIbI IEPEX0Ja OT OJHOro 0a3uca TMHEHHOrO IIPOCTPAHCTBA K IPYrOMYy.

22

EBxnnaoBe1
MPOCTPAHCTBA.

BemecTBeHHbIE €BKIIMAOBHI IPOCTPAHCTBA.

[IpoBepka akcuom ckansipHoro nmpoussenenus. [loctpoenne marpuist I'pama.
IIpeoOpa3oBanue Mmarpunbl ['pama mpu mepexone K Jpyromy Oasucy.
Brruncnenne HOpMbI €BKIUA0BA TPOCTPAHCTBA.

26

KBanpaTtuunbie popmbl.

[TonoxxurenbHas ¥ OTpULIATENbHASI ONIPEEICHHOCTh KBAAPATUUHBIX (POPM.
[IpeoOpa3oBanue KBagpaTU4YHON (OPMBI METOJOM BBIAETICHUS IOJHBIX
KBa/IpaToB.

IIpumenenne kputepusa CunpBecTpa.




5.3. CamocTosiTennbHas paboTa 00yJarommXcs

Ne | HaumeHoBanue paznena .
CopneprxaHue caMOCTOSTEIILHOM paboThI
/11 |  JOUCHMILIAHBI K TEMBI
JlevicTBus Hax Brrunciienre BeIpakKeHUM.
1 KOMIUJIEKCHBIMU [omamnnee 3ananue. Pemenue 3anay.
YHCJIAMU.
YpaBHEHUS ¢ KOMIUIEKCHBIMU KO3 (QUITECHTAMH.
2 YpaBHEHH CTETICHH 1. Jomarmnee 3amanue. Pemenue 3aaad.
3 JleiicTBus Ha YMHOKEHUE MATPHLI.
MaTpULaMH Pemenwne 3agau. Jlomalinee 3aganue
Onpenenurenu v ux  |Boluncnenue onpenenureneil.
4 cBoiicTBa. Teopema Pemenwne 3agau. Jlomalinee 3agaHnue
pa3IoKEeHUS
Brruucienne oOpaTHOM MaTpHUIIHL.
5 ObparHas Marpuiia. Paur Brruucnenue panra MaTpHIlbI.
MaTpHuIbL. Pemenue 3agad. Jlomainsee 3agaHue.
6 Cucremsl TuHeHHbIX |PelIeHHe cucTeM.
ypaBHEHMI Jomarnee 3a1anue. Penienue 3aaad.
Penrenne mMHEHHBIX CHCTEM
! Merox I'aycca. Jomaruee 3aanue Perenue 3anay.
CobOcTBennbie urcia u  |OnpeneneHne COCTBEHHBIX YHCENI U COOCTBEHHBIX BEKTOPOB MAaTPHI] BTOPOTO
8 CcOOCTBEHHBIE CTOJIONBI |TTOPSAIKA
MaTpHIbI. I[OMaI_HHee 3aJaHuC.
Pa3nosxeHue BeKTOpa Mo TpeM B3aUMHO-TIEPIIEHANKYIISIPHBIM OCSIM.
IIpoekuun BeKTOpa Ha
Pemenne 3agau.
11 | ock. OcHOBHas Teopema
BEKTOPHOM anreOpshl.
Boluncienne ckaiasipHOro U BEKTOPHOTO MPOU3BEICHUM.
CkansipHoe, BEKTOPHOE,
Pemenue 3anau. JlomairHee 3ajaHue.
12 CMEIIaHHOE
MIPOU3BEICHUS BEKTOPOB.
[IpsiMast TMHUA HA ITTIOCKOCTH
15 1Ipsmas muaws Ha JlomarHee 3aj1aHue.
TI0CKOCTH Pemenue 3amau
Kanouunueckue Kanonuueckoe YPaBHCHHE KPUBLIX BTOPOIro MopsaaKa
16 ypaBHeHus KpuBbIx  |[lomalHee 3a1aHue.
BTOPOI'O IIOpsAKa Pemenne 3anau
UccnegoBanue HccnenoBanne  ypaBHeHHMss  BTOpod  cremeHu.  IlocTpoeHue — ero
ypaBHEHUS BTOPOU T€OMETPUUYECKHX 00pa30B.
17 | crenenu. Iloctpoenue
€ro reOMETPUUYECKHUX
00pa3oB.
18 [Tpsimast u mockocTh B (IIpsMast ¥ INIOCKOCTB B TPOCTPAHCTBE.
MIPOCTPAHCTBE
Hccnenosanue UccnenoBanne  ypaBHEHHUS BTOPOM  CTEMEHM  OTHOCHUTEIBHO  TpeX
YpaBHEHUS BTOPOH MEPEMEHHBIX.
cTeneHu oTHocuTenbHO |Kiaccudukarus moBEpXHOCTEH BTOPOTO MOPSAKA.
19 TpeX NMEePEMEHHBIX.

Knaccudukamms
IIOBEPXHOCTEN BTOPOTO
MOPSIJIKA.




bazuc 1 koopauHATEL.

bazuc u xoopauHaThl. Pa3MepHOCTh TPOCTPAHCTB.

21 Pa3mepHOCTD Jowmamnee 3aganue. Pemenne 3aa4.
IIPOCTPAHCTBA.
29 EBKIUI0BBI BermecTBeHHBIE €BKJINOBBI IPOCTPAHCTBA
MIPOCTPAHCTBA. Homarmnee 3ananue. Penenue 3aaay.
MarpuuHas 3anuch
o4 Marpuunas 3anuchk  |JIMHEHHBIX OIIEPaTOPOB
JMHEHHBIX oneparopos. |[lomaiiHee 3ananue.
[TpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUYECKOMY BULY.
26 | Ksagparuussie Gpopmsl. [[loMarnnee 3agaHue.

Pemenue 3agay.




6. MeToguyeckue MaTepuaibl 1JIsl CAMOCTOATEJILHOH PadoThl 00y4YalOIMXCs 10 JUCHUILIMHE (MOLYT10)

BAPUAHTHI

[TakeT MeTonu4ecKoi uTepaTypsl, paspadbotannsiii kadenpoit marematuku CII6I'ACY, coneprxamuit

3aJJaHUi  pacdeTHO-TpaduuecKkux pador,

MCTOAHUYCCKUC YKA3aHUA K HUX

BBIIIOJTHCHHUIO,

CIICHUAIN3UPOBAHHBIC C60pHI/IKI/I 3a1a4 MO0 pa3jiudHbIM TEMaM, METOJUYCCKHUC YKasaHUA K IIPOBCIACHUIO
MPAKTUYCCKUX 3aHATHH 11O Pa3IMIHBIM TEMaM, KOHCIICKTBI JIGKI_II/Iﬁ Mo CricliaJIbHBIM TI'JIaBaM KypcCa, BapUAHTLL
3aHaHHﬁ JIs CaMOCTOSATEIbHON pa6OTBI CTYACHTOB IO PYKOBOACTBOM IIPC€IIOJaBaTCIIA.

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

7. OIIeHO‘lHLIe MaTepuaJabl 1Js1 NMPOBEACHUA TEKYIICI0 KOHTPOJIA YCIIEBAEMOCTH H HpOMe)l(yTO‘IHOﬁ

aTTecTalMU O0YYAKOIIMXCS 10 JUCIHUILINHE (MOILYJII0)

7.1. Ilepedyenb KOMIIETEHIIMI C YKa3aHUEM HTAroB UX (JOPMHUPOBAHUS B IPOLIECCE OCBOCHHSI TUCIUILIIHHBI

Ko n naumenoBaunue

Ne KonTponupyemsble pazniensbl AUCIUIITUHBI . Bun onienounoro
MHUKATOpa KOHTPOIUPYEMO
/1 (Moptyist) cpencTaa
KOMITETCHITHH
YcTHBIM onpoc.
1 |[JeticTBus HaJ KOMIJIEKCHBIMU YHCIAMH. OIIK-1.1, OIIK-1.3 Pewenue 3amay.
TecTupoBanue.
2 |YpaBHEHUS CTENEHH N. OIIK-1.1, OIIK-1.3 YCTHBIH onpoc,
Pemenue 3agau.
YcTHBIN ompoc.
3 |HeticTBUs HAJ MaTPHUIIAMH OIIK-1.3 Pemenue 3amau.
TecTh
Omnpenenurenu U uX CcBoicTBa. Teopema ¥ CTHBIH OpOC.
4 p ) p OIIK-1.3 Pemienue 3amau.
pa3IoKEHHS
TecThl.
YcTHBI onpoc.
5 |OGparHas maTpuia. Panr Matpus. OIIK-1.3 Pemenue 3anauy.
TecTsl.
6 |Cucrembl TMHEWHBIX YpaBHEHUIH OIIK-1.3 YCTHEIH onpoc.
Pemenue 3amau.
7 |Meroa l'aycca. OIIK-1.3 Pemenue 3anau.
8 CoOcTBeHHBIE YHCIia M1 COOCTBEHHBIE CTOIOIIBI OITK-1.3 YcTHbIH ompoc.
MaTPUIIBI. ' Pemenune 3amay.
9 [Cucremsbl koOpaAMHAT OIIK-1.1, OIIK-1.3 Y CTHBIH onpoc,
Pemntenue 3amau.
10 |JIuHeitHbIE OMEepauy HaJ BEKTOPaMHU. OIIK-1.3 YcTHBI onpoc.
11 [Ipoekmum BEKTOpa HA  OCh. OcHoBHas OIK-1.3 VerHsiii onpoc,
TeopeMa BEKTOPHOH anreOphl.
12 CkasnsipHoe, BEKTOPHOE, CMELIaHHOE OIIK-1.3 YcTHBIN onpoc.
IIPOM3BEJICHUS BEKTOPOB. Pemenwne 3a1ad.
13 |WHas koHTakTHas paboTa OIIK-1.1 Pewerne saad "
TECTUPOBAHHUE.
VYcrHbIi ompoc 51
14 |DOx3ameH OIIK-1.1, OIIK-1.2, OIIK-1.3 p
pelieHure 3aad.
15 |IIpsiMast TUHMS HA TUIOCKOCTH OIIK-1.3 Y CTHBIH Onpoc,
Pemnrenne 3amau.
16 Kanonndeckue ypaBHEHHS] KPHUBBIX BTOPOTO OIMK-1.3 YcTHBIN ompoc.
MOPSIIKa Pemnrenne 3amau.
17 |UccnenoBanue ypaBHEHHUsI BTOPOH CTEIICHH. OIIK-1.3 YcTHBIN onpoc.




ITocTpoeHne ero reoMeTpUISCKHX 00pa3oB. Pemenne 3agau

YcTHbIN onpoc.

18 [([Ipsimast ¥ TUIOCKOCTH B MMPOCTPAHCTBE OIIK-1.3
Pemenue 3aaau.

UccnenoBanue ypaBHEHHSI BTOPOM CTENEHU

OTHOCHUTEJIBHO TPEX NEPEMEHHBIX. YeTHbIT onpoc.
19 . OIIK-1.3
Knaccudukanus  moBepxHOCTE  BTOPOTO Pemenue 3anau.
HOPSIKA.
20 |AxcHOMBI JIMHEWHOTO MPOCTPAHCTBA OIIK-1.3 YcTHBIH ompoc.
21 bazuc u  koopmuHatel.  Pa3mepHOCTH OIK-1.3 YcTHbli onpoc.
IPOCTPAHCTBRA. Pemenue 3amay.
22 |EBKIMIIOBBI MPOCTPAHCTBA. OIIK-1.3 YCTHBIH onpoc,
Pemrenue 3amau.
23 |IIpocTpaHCTBO JIMHEHHBIX OMEPATOPOB. OIIK-1.1, OIIK-1.3 Y CTHBIA OpoC.
Pemenue 3anau.
24 |MarpuuHas 3anmch JIMHEHHBIX OTIEPaTOPOB. OIIK-1.1, OIIK-1.3 VYceTHbIl onpoc.
o5 CoOcTBEHHbIE BEKTOPbl U COOCTBEHHBIE OITK-1.1, OTTK-1.3 VerHsiii ompoc.

3HAYCHUS JINHSHHOTO NMpeoOpa3oBaHusl.

YcTHBIN OIpoc.

26 |KBampatuunbie GopMEI. OIIK-1.3 Pemonmo

27 |Wnas xoHTakTHas pabora OIIK-1.1, OIIK-1.3 Tectupopanue u
pelIeH e 3a1a4.

28 [Ixsaven OIK-1.1, OIIK-1.2, OTIK-1.3 |> CTHeti ompoc 1

PCUICHUC 3aaa4.

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WK MHBIE MaTEPHAIIBI TEKYILIETO KOHTPOJIS yCIIEeBAEMOCTH, HEOOXOIUMbIe
JUTSL OTICHKY 3HAHWW, YMEHUH U HABBIKOB | (WJIN) OTIBITA MPOPECCHOHATBHOM JISATEIIBHOCTH, XapaKTePU3YIOIIHX
3Tanbl (POPMHUPOBAHUS KOMIICTCHIUI B IPOLIECCE OCBOCHUS IUCIIUILINHBI

KontponbHabie paboThl, TpeaHa3HAYCHHBIC JUISL TPOBEPKH C(HOPMUPOBAHHOCTH HMHAMKATOPA
noctxenuns komnerenuu OITK-1.1, OIIK-1.2, OIIK-1.3, T.k. npuBeaeHHBIN KOMIUJIEKT 33JJaHHI CHOCOOCTBYET
OCBOCHHIO 0a30BBIX MOHATHN U TEXHUYECKUX TTPUEMOB JIMHEHHOW anreOpbl M (GOPMUPOBAHHUIO YMEHUS PEIIaTh
NPUKIAIHBIE 3aJa4d, OBIAJEeBaTh MPUMEHEHHEM METOJ0B IHUHEHHOW anredbpsl B MpodeccHOHANBHOM
JESATETLHOCTH , @ TAaKXKe€ TMPUBEIECHHBIN KOMIUICKT 3aJaHUN CIOCOOCTBYET OCBOCHMIO 0a30BBIX MOHATUNA U
TEXHUUYECKUX MPUEMOB aHATTUTHYECKON TeOMETpUU U (OPMUPOBAHUIO YMEHHS pElIaTh MPUKIAIHBIC 3a/1a4H,

OBJIaJIEBATh MPUMEHEHUEM METOJIOB aHAIUTHYECKON T€OMETPUH B MPOPECCUOHATBHON IeITETEHOCTH

(KOMILIEKT 3aJJaHUl 17151 KOHTPOJIBbHOU paboThI)

KontponsHas padora N1 o Teme «MaTpulisl U ONpeAeTUTENN, CUCTEMbl YPaBHEHHN. »
1. BeruuciauTe ompenenuTeNnb KBaIpaTHOM MAaTPHUIIbI IOpsIKa 4;

2. Haiftu oOpaTHyto MaTpuIly A KBaJApaTHOM MaTpHULbl mopsaka 3;

3. Pemnth HEOTHOPOAHYIO CUCTEMY JIMHEWHBIX YPaBHEHU;

4. PemiuTh OJTHOPOJIHYIO CUCTEMY JIMHENHBIX YPABHEHUH.

KonTponbnas padota N2 no teme «AHanuTHYecKas reOMeTpHsl Ha TIIOCKOCTH

1. 3ana4ya Ha UCNIOJIB30BaHUE YPAaBHEHU NMPSAMOI JIMHUH HA IJIIOCKOCTH;

2. IlocTpouTh KpHUBYIO IO 33JJaHHOMY YPaBHEHMIO, ONPEAEIUTh KOOPJIUHATHI XapaKTEPHbIX TOYEK U
YPaBHEHHUSI XapaKTEPHBIX JINHU;

3. Ilo onucaHuio CBOMCTB MHOKECTBA TOUEK BBIBECTH €I0 YPAaBHEHUE;

DopmMupyeMble KOMIIETEHLIMU

OIIK -1.1 3HaeT OCHOBHBIE MOHATHS U METOIbI (YH/IAMEHTAJIbHBIX MAaTEMaTHICCKUX JUCIUILINH,

OIIK-1.2 ymeer npuMeHsTh (yHIaMEHTAIbHbIE 3HAHUSA, MOJTYYCHHBIE B O0JACTH MaTeMaTUYECKUX
HayK, ¥ UCIIOJIb30BATh UX B MPO(HEeCCUOHATBLHOMN IeITeIbHOCTH;




OIIK-1.3 ymeeT oCymIecTBIATh BEIOOP METOJOB peIIeHUs 3a7a4d NPpopeCCHOHATBLHON AEATEIbHOCTH Ha

OCHOBE T€OPETUYECKUX 3HAHUMU.

Tectbl
1 . OIIK-1.1, 1.2 (3HaeT OCHOBHBIE TOHATHS W METOJbl (YHIAMEHTAIBHBIX MaTEMaTHYECKHX

JIVCITUATIIINH

YMEET MPUMCHATH (bYH,Z[aMeHTaJ'IBHBIG 3HaHUsA, IIOJIYYCHHBIC B 007aCcTH MaTeMaTUYECKUX HAyK, H

UCIIO0JIb30BATh MX B MPO(ECCHOHAIBHOM NS TEIbHOCTH)

1. BeluncauTh BhIpaXKeHUE, COIEpIKalllee KOMILJIEKCHBIE YUCIIa, U BBIOPATh BEPHBINA OTBET.
2. Jano xowmmekcHoe uucino. Touka A sBiIs€TCS €ro IeOMETPUYECKUM IIPEACTaBICHUEM Ha

KOMIIJICKCHOM IJIIOCKOCTH.

YHUCCII.

Uepes He€ HA KOMIUIEKCHOH IJIOCKOCTH MPOBEIEHA OKPYXKHOCTH ¢ meHTpoM B Touke O. Jlan Habop

VYkazarse, [UIs KAKMX YKCell TeOMeTpuyYecKre 00passl Jiexar Ha 3alaHHON OKPYKHOCTH.
3. [IpencTaBuTh KOMIUIEKCHOE YUCIIO B TPUTOHOMETPUUYECKOU popme.

4. CKoJIbKO 3HaYEHUI UMEET 3aJJaHHbIIl KOPEHb U3 KOMIIJIEKCHOTO YUCIIa

5. CKOJIBKO KOPHEH (C y4eTOM KPaTHOCTH) HMEET 3aJaHHbIi MHOTOWIECH

B I10JI€ KOMIUIEKCHBIX Yucen?

6. Haiitu Bce KOpHM 33JJaHHOTO YPaBHEHHUS B I10JI€ KOMIUIEKCHBIX YUCE

7. KakoBa KpaTHOCTh KOpPHSI Y 33JIaHHOTO MHOTOWICHA?

9. [aubl 1Be MaTpulibl . BBIYMCIUTD IPOU3BENCHHE

10. lana matpuna . BelauciuTe ee onpenenures.

11. lana matpuna. Haiitu ob6paTHyro MaTpuiry.

12. lana marpuna. 13 2 npeanoxeHHbIX (GopMysl BEIOpaTh BEPHYIO JUIsl BHIYMCICHUS €€ ONPEAeIUTENS.
13. Jlano ypaBuenue npsimoid. Haiitu ee yrioBoit kooQpuiuenr.

14. Jlanbl ypaBHEHUS ABYX NPSAMBbIX.

Bri6paTh BepHOE yTBEpKIEeHHUE:!

a) IpsIMbIe TTapaJUICIbHBI;

0) mpsiMble IEPIICHIUKYIISPHBI,

B) YpaBHEHUS OIKCHIBAIOT OJHY U TY K€ MPSAMYIO;

I') IpsSIMbI€ HE MapaulebHbl U HE TMEePHeHIUKYISPHBI.

15. VI3 nepevnicieHHBIX TUIIOB BIOpATh TUIT KPUBOM, 3aJaHHON CBOMM YpaBHEHHEM
16. JlaHO ypaBHEHHE BTOPOH CTEIIEHHU.

Br16path BepHOE yTBEpKI€HUE:!

a) FeOMETPUUECKUM 00pa30M ypaBHEHHUsI SIBJISETCS Mapa IEepeceKaroInuXcst MPSIMBbIX;
0) reoMeTpUUECKUM 00pa30M ypaBHEHUS SIBIIACTCS Mapa MapaluieTbHbIX MPSIMBIX;

B) F€OMETPUYECKUM 00pa30M ypaBHEHUS SIBIISAETCS TOUKa;

') YypaBHEHHE HE UMEET F€OMETPUUYECKOro 00pasa.

2. OIIK-1.3 (ymeeT nmpuMeHATh (pyHIaMEHTaIbHbIE 3HaHUS, OJYUYEHHBbIE B 00J1aCTH MaTeMaTHUYeCKHX

HayK, U UCIOJIb30BaTh UX B MPO(ecCHOHATBHOM eATENbHOCTH).

1. Janbl 1Ba BEKTOpA.

Brruncnuth BeIpaxeHHe, 3T BEKTOPA U JIMHEWHBIE OTIepalliy HaJl HUMU.
2. JlaHbl 1Ba BEKTOpA.

Brrunciuth uX CKamsipHOE MPOU3BEIAECHHUE.

3. JlaHbI 1Ba BEKTOpA.

Brrunciuth nX BEKTOPHOE MPOU3BEICHHE.

4. JlaHbI TpU BEKTOPA.

Bbruuciuth nX CMENIaHHOE MPOU3BEICHHUE.

5. JlaHbl ypaBHEHUS NIPSMOM U YPaBHEHHE IIJIOCKOCTH.

Br16paTh BepHOE yTBEpKIeHHUE:!

a) mpsMasi U IWIOCKOCTb MapajlieNbHbl;

0) mpsiMasi ¥ MJI0OCKOCTh NEPIIEHIUKYIISPHBI;

B) IpsiMasi IPUHAUIEKUT MIIOCKOCTH;

T) mpsMasi He MePIIeHIUKYISIPHA TUIOCKOCTH U UMEET C Hel OJIHY OOIIYIO TOUKY.



6. JlaHbI ypaBHEHUS JIBYX MPSIMBIX.

Br16path BepHOE yTBEpKICHHE:

a) MpsIMbIE NapaJlJIeNIbHBbI;

0) mpsiMbIe IEPTIICHANKYIISIPHBL;

B) YpaBHEHUS OIMUCHIBAIOT OJJHY U TY K€ MPAMYIO;

T) IpsiMasi He MEePHEeHAUKYIISIPHBI U UMEIOT OJIHY OOIIYIO TOUKY.

7. laHbl ypaBHEHUs IBYX IUIOCKOCTEH U YHUCIIO.

Br16paTh BepHOE yTBEpIKIeHHUE:!

a) IUIOCKOCTHU NapajuIeIIbHBI;

0) TUIOCKOCTH MEePHEHIUKYISIPHBL;

B) YpaBHEHHS ONHCHIBAIOT OJIHY U TY K€ TIOCKOCTH;

') CUHYC yIjla MeKy HOPMAaJsIMU ITUIOCKOCTEH paBeH 3aJaHHOMY YHCITY.

8. JlaHO ypaBHEHHE [TOBEPXHOCTU

Br16paTh BepHOE yTBEpKIEHHUE:!

a) TOBEPXHOCTb SIBJISICTCS JTMOO SJUTUIICOUIOM, TUOO MHUMBIM KOHYCOM;

0) TOBEPXHOCTH SABISACTCS JTUOO0 TUIIEPOOTIOUIOM, JIMOO KOHYCOM (JCHCTBUTEIBHBIM);

B) MOBEPXHOCTH HEI[CHTPaJIbHAsI, HO HE SBJISICTCS MapadOIMUECKUM LUIHHIPOM;

I) MOBEPXHOCTh SBJSETCS JMOO MapaboIMuecKuM LHUIUHAPOM, JTUOO IUIOCKOCTBIO, JHOO mapoii
IapaJUIEIbHBIX IJIOCKOCTEM.

9. IlocTpouTh KPUBYIO BTOPOTO MOPSAJIKA IO yPaBHEHUIO, COAEpKAIIEMY KBaIpaTHUHYIO OpPMY B CBOEM

COCTaBC.

7.3. Cucrema OLEHHBAHUS PE3yJIbTATOB OOYYCHHUS IO JUCHHUIUIMHE (MOIYJIO) NMPH NPOBEIECHUH TEKYILEro

KOHTPOJIA YCIICBACMOCTH

O1leHKa «OTIIMYHO)
(3auTeHO)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHbIE 3HAHU 110 BCEM pazjiesiaM
JUCLHUIIIMHBL, a TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOSAIINM 3a IIPEAEIIbI
y4eOHOI1 TporpamMmsl;

- TOYHOE HCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATHYECKN I'PAMOTHOE U
JIOTUYECKH NPAaBUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTENIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOM paboueil mporpaMMoii Mo JUCHHUIUIMHE (MOIYJIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATLCA B TEOPUAX, KOHLECTIUAX U HANPABICHUAX JUCLHUIIINHBI
Y JaBaTh UM KPUTHYECKYIO OLIEHKY, UCITOJIb3Ysl HAYYHBIE TOCTHKEHUS IPYTUX
JUCLUILINH

HAaBBIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaHJapTHBIEC CUTYyalUH;

- IPUMEHSET TEOPETUYECKHEe 3HAHUSI [T BEIOOpA METOIUKHU BBITOTHEHUS
3aIaHuH;

- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1aY;

- 0e3ynpevHo Bia/ieeT HHCTPYMEHTapHeM Y4eOHOM TUCIUIUINHBI, YMEHHE €r0o

3 PEKTUBHO MCIIOJIB30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi caMOCTOsITeNIbHas paboTa Ha
PaKTUYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHIATUAX, AaKTUBHO y4acTBYET B

v v
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpamMMoi 0 AUCHUIUINHE (MOTYJIIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JieJaTh 000CHOBAHHbBIE BBIBO/IBI;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B TPYIIIOBBIX
00CYXKJIEHUSIX, BEICOKHI YPOBEHb KYJIbTYpPhI UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OIMO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YM€ET IO/l pyKOBOACTBOM MPENOAaBATENs PEIIaTh CTAHAAPTHHIE 3aa4H
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTHU 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- UCTIBITHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3a/1aHUN

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS MUCbMEHHON PabOThI);

- 3HaHHE OT/EJIbHBIX HCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon mo
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSTEIbHOI paboThI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJIl OLEHKU 3HAaHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa MpodeccnoHanbHOM
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS
Teoperuueckre BOIPOCH! AJISl MPOBEACHHSI TPOMEKYTOUHOM aTTeCcTallMi 00yYaroIuXCsl

1. KommiekcHble uncna

1. OmnpeneneHnre KOMILJIEKCHOTO YUCIIA.

2. Mmuumas eqununa. Anredpandeckast opma KOMILUIEKCHOTO YKcIa.

3. KommuiekcHo conpsikeHHbIe uncaa. Moaysnb KOMIUIEKCHOTO YKcIa.

4. JleneHue KOMIUIEKCHBIX YHCEN OPYT Ha Apyra.

5. T'eomerpuueckas HHTEpPIIpPETALUd KOMILIEKCHOrO uucia. KoMIiulekcHast III0CKOCTb.
6. AprymMeHT KOMILJIEKCHOrO yucia. Tpuronomerpuyeckas ¢opMa KOMIUIEKCHOTO YHCIIA.
7. YMHOXEHUE U JEJICHUE IPYT Ha Ipyra KOMIUIEKCHBIX YMCel, 3aJaHHbIX B
TPUTOHOMETPHUECKOH dopme.

8. Bo3Benmenue KOMIUIEKCHOTO uKcia B cteneHb. @opmyna Moaspa.

9. H3BreyeHue KOpHS U3 KOMIUIEKCHOTO YHCIIA.

2. MHOTrOuJIeHBI U ApOOHO-pallMOHATIBHBIE (PYHKITHH

10. Muorowien crenenu "n". CnoxeHrue MHOTOWIEHOB. Y MHO)KEHHE MHOTOYJIEHA HA MHOTOWJIEH.

11. Jlenenue MHOTOUYJIEHA HA MHOTOWIEH C OCTaTKOM.

12. JlenumocTts MHOTOWIeHOB. CBOMCTBA 1€ IMMOCTH MHOTOUYJICHOB.

13. OOumii neauTens AByX MHOTOWIEHOB. B3auMHO pOCThIE MHOTOWJIEHBI.

14. Kopens mHorounena. Teopema be3y. O6 octaTke AeneHUsI MHOTOUYIEHA HA JIMHEHHBIN JBYUJICH.

15. Cxema ['opHepa - cxema iesieHHUss MHOTOYJICHA HA JIMHCHHBINA IBYUJICH.

16. Kopens muorounena kparnoctu "K". Teopema 0 KpaTHBIX KOPHSIX M CIIEACTBHS U3 HEE.

17. OcHoBHas Teopema anreOpsl MHOTOWICHOB. CIeICTBHE O Pa3IoKEHUU MHOTOWICHA

C KOMIUIEKCHBIMU KO3 PHUIIMEHTaMU Ha JIMHEHHbIE MHOKUTEIIH.

18. Teopema Buera.

19. CaoiicTBa KOpHEH MHOTOYWIEHOB C JACWCTBUTENbHBIMU Kod(pduimentamu. Henpusogumbie
MHOXHUTEIH.

PasnoxeHne MHOTOUJIEHA C IEUCTBUTEIHHBIMU KO GUITUEHTAMH Ha HEMPUBOANMbBIE MHOKUTEIH.

20. Omnpenenenne IpoOHO-paIMOHATIEHON QYHKIIMU (pallHOHATIBLHON APOOH).

Hecokparumas pannoHaibHas Ipo0b.

21. IlpaBunpHas paunoHanbHas ApoOb. HenpaBuiibHas panroHaibHas Apo0b.

[IpencraBienue pamnuoHaIbLHON APOOU B BUJIE CYMMBI MHOTOUJICHA U

MPAaBUJIbHOM pallMoOHaIbHON JPOOH.

22. Onpenenenue npocTeiieil Apoou.

Tunel mpocTedmux apoOei 1isi MHOTOYJIEHOB C IPOCTEHIITUMU KOd(DPHUIteHTaMu.

Tunsl mpocTeimux IpoOeit 1151 MHOTOUWICHOB C IEHCTBUTENBHBIMU KO3 PHUIIEHTaMU.

23. Paznoxenue npaBUIbHON IpoOU B CyMMY MPOCTEUIITUX TPOOEii.

3. Marpuiisl 1 onpeaenuTenn

24. Marpuna. Pazmepbl MaTpuilpl. D71€MEHTHI MATPHULIBL.

25. Bunel MaTpuil: CcTpoKa, cToyOell, KBajpaTHas MaTpula,
JUaroHaJbHas MaTpHlla, eAMHUYHAS MaTpULa.

26. BepxHss TpeyronbHas MaTpHlla, HUKHSSA TPEYrojbHas MaTpHULa.
27. CuMMeTpHUYHAsI MaTPULIA, KOCOCUMMETPUYHAs MaTpHILIa.

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

29. PaBeHCTBO MaTpHil.

30. Oneparus cnoXKeHUsI MaTPUIL U €€ CBOMCTBA.

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

32. COOTBETCTBEHHBIE MATPHUILIbl. ¥ MHOKEHUE COOTBETCTBEHHBIX MaTPHIL.
33. HekoMMyTaTUBHOCTb ONl€paliiy YMHOKEHUS MaTpPULL.



34. AcconmaTUBHOCTb ONIEpallii YMHOKEHUS MaTPULL.

35. nucTpuOyTUBHOCTH ONEpaIli YMHOXKEHHUSI OTHOCUTEIBLHO OMEepPalliy  CII0KEHUSI MAaTPHII.

36. TpanciOHUPOBaHNE IPOU3BEIECHUS MaTPULL.

37. Onpenenurtenn BTOPOro nopsiaka. BelpakeHne peiieHus: CUCTEMBbI IBYX JIMHEHHBIX YpaBHEHUN

C IByMs1 HEU3BECTHBIMU YEPE3 OIIPENEIUTENN BTOPOrO MOPsIIKa.

38. Onpenenurenu TpeThero nopsiaka. @opmyna Capproca.

39. IlepecTanoBkM U3 NepBbIX "N" ynces HaTypanbHOrO psia. Mx konuuecTso.

HatypanbHas nepecranoBka. UeTHast 1 HEUETHAsI IEPECTAHOBKH.

40. Onpenenenue onpeaeanuTeNs KBaApaTHOW MaTPULIbL.

41. Jlemma 00 U3MEHEHHUS YETHOCTH MEPECTAaHOBKH.

42. ColicTBa ONpEeAETUTENS: ONPEAEIINTENb TPAHCIIOHUPOBAHHON MAaTPUILIBL.

[lepemena mecTamu IByX CTPOK B OIIPEIEIUTEIE.

43. CBolicTBa ONPEACTUTENIS: OMPEICIIUTENb C PABHBIMU CTPOKaMU (CTOIOIAMU), YMHOKEHUE

3JIEMEHTOB CTPOKH (CTOJIONA) ONPEIeIUTENs Ha YUCIIO, OTInYHOoe OT 0.

44. TTpubaBiieHUe K 3JIEMEHTaM CTPOKH OIPEICIIUTEINSI COOTBETCTBYIOIINX AJIEMEHTOB JPYroil CTPOKH,
YMHOKEHHBIX Ha OJHO U TO K€ YHCIIO.

45. MHUHOp, COOTBETCTBYIOIIMM 31IEMEHTY OIIPEAETUTES.

46. Anrebpandeckoe AOMOJIHEHHE AJIEMEHTA OIpeIeTUTEeNs.

47. Teopema pa3iioKeHUsI.

48. Teopembl 3aMelICHHS U aHHYJTUPOBAHUS.

49. Onpenenenune oOpaTHOM MATPHUIIBI.

50. CymecTBoBaHH€E 0OpaTHOW MATPHUILIBI U €€ €IUHCTBEHHOCTb.

51. Briunciienue oOpaTHOM MaTpHUIbl C TOMOIIBIO COIO3HOM.

52. MUHOpBI MaTPUIIBI.

53. Panr maTpuupl.

54. BrlunciieHue panra MaTpHIlbl ¢ TOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUil.

55. JIuneiiHast 3aBUCUMOCTD U JIMHEWHHAs: HE3aBUCUMOCTb CTPOK (CTOJIOLIOB).

56. Teopema 0 6a3UCHOM MHHOpE.

57. Panr mMaTpHUIlbl KaK YKCIIO €€ JIMHEWMHO HE3aBUCUMBIX CTPOK (CTOJIOIOB).

4. CucteMsbl JINHEHHBIX ypaBHEHUI

58. PaBHOCMIIBHOCTB CHCTEM JIMHEWHBIX ypaBHeHUH. [IpeoOpa3oBanue, He HapylIalollee paBHOCUIb -
HOCTb.

59. PacmimpenHnast marpuna cucteMmbl. HeoOXoaumble U AOCTATOYHBIE YCIIOBUS CYIIECTBOBAaHUS pe-
IIEHUH cUCTeMBI IMHEHHBIX ypaBHeHul (1-1 Teopema Kponekepa-Kanemnm).

60. 2-1 reopema Kponekepa-Kamemm. CBoOo1HBIC U Oa3UCHBIC TIEPEMEHHBIC.

61. Cucrema ypaBHeHUH ¢ KBaJgpaTHOM Marpuueil. Teopema Kpamepa o BbIUMCIEHUHM pEIIECHUN CH-
CTEMbl ypaBHEHUH C HEOCOOOW KBaApaTHOW MaTpULIEH.

62. dynnaMeHTaNbHAas CUCTEMA PELIEHU OAHOPOJHON JTMHEWHON CUCTEMBI.

63. AropuTM™ Mocea0BaTeIbHOTO UCKITIOYEHHS IEpeMEeHHBIX — MeTo ["aycca.

64. OnpeneneHre COOCTBEHHOTO YMCIa MATPULIBI U COOTBETCTBYIOLIETO eMYy COOCTBEHHOT'O CTOJIONA.

65. XapakTepucTHIeCKOe ypaBHEHHE U XapaKTEPUCTHUECKUH ITOJIMHOM MaTPHIIHI.

66. JluHeliHas HE3aBHCUMOCTh COOCTBEHHBIX CTOJIOIIOB, COOTBETCTBYIOIIMX Pa3IMYHBIM COOCTBEH-
HBIM YHUCJIaM.

5. BekTopHas anredpa

67. IlonsiTue reomerpudeckoro Bekropa. Jlnuna Bektopa. Opt Bekropa. Hynbs-BekTop.
68. Cnoxenue BekTopos. [IpaBuiio mapannenorpamma.

69. Cnoxxenue BekTopoB. [IpaBuiio TpeyroiapHuKa.

70. CBoiicTBa onepanuu CI0KEHHUS.

71. YMHOXEeHUE BEeKTOpa Ha 4ncia0. CBOKWCTBO ONEpAIlMy YMHOKEHUSI BEKTOpA HA YUCIIO.
72. BelpakeHHE BEKTOPA YEPE3 €r0 OPT U €T0 IIUHY.

73. KomnHeapHble BEKTOpa. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.



74. Ocb. JlekapToBa KOOpAMHATA TOYKH Ha OCU. PaccTosiHnEe MEXly IByMs TOYKaMH Ha OCH.

75. lekapTOBBI CUCTEMBI KOOPJAMHAT HA MPSIMOM, Ha TIJIOCKOCTH, B IPOCTPAHCTBE.

76.PaccrosiHue MeXy 1ByMsl TOYKaMHU B IPOCTPAHCTBE.

77. lenenue oTpe3Ka B 3aJJaHHOM OTHOILICHHH.

78. Cocrapistoiias BeKTopa 1o ocu. [Ipoekunu BeKTopa Ha 0Cb.

79. BeIpaxkeHHe MPOEKIIMU BEKTOPA Yepe3 €ro JUIMHY U KOCUHYC YIJla MEX]Iy BEKTOPOM U OChIO.

80. BreipaxkeHre MPOEKIMHU BEKTOPA Ha OCh YEPE3 KOOPAUHATHI MPOEKIMU €r0 KOHIAa U €ro Hayaja 1o
TAHHOH OCH.

81. [Ipoekuust cyMMbl BEKTOPOB Ha OCb.

82. [Ipoekius Mpou3BEAEHUS BEKTOPA HA YHACIIO Ha OCh.

83. BripaxkeHue COCTaBIISIONIEH BEKTOpa MO OCH Yepe3 €ro MPOEKIMI0 Ha OCh U OPT JaHHOU ocH. 84.
JlexkapToBbl MHPOEKLMU BeKTOpa. BbIpakeHHe BeKTOpa uepe3 ero MPOeKIUMH Ha TpU B3aUMHO IEpIICH-
JHMKYJISIPHBIE OCH — OCHOBHAs TEOPEMa BEKTOPHOMU anreOphl.

85. BrlpaxkeHue UIMHBI BEKTOpa Yepe3 ero MpOoeKIMH Ha TPU B3aHUMHO MEPIEeHIUKYISIpHbIE ocu. 86.
Hanpasinstomue kocuHychl BekTopa. CBOMCTBO HAlpaBIIsAIOLUX KOCUHYCOB.

87. OnpeneneHue CKalIIpHOro MPOU3BEICHUS BEKTOPOB.

88. CBoiicTBa CKAJISIPHOIO IPOU3BEIEHUS BEKTOPOB.

89. BolpakeHue CKaJspHOTO MPOU3BEICHUS BEKTOPOB 4Yepe3 JEKApPTOBBI KOOPAMHATHI  BEKTOPOB-
COMHOXHUTEIICH.

90. Briuncrienne KOCHHYCa yriia Mexay ABYMs BEKTOpaMH uepe3 UX CKaJIsipHOE MPOU3BEICHHE.

91. YcnoBue nepneHIuKyJIspHOCTH BEKTOPOB.

92. KommnaHapHble 1 HEKOMIUIAHapHbIE TPOHKK BEKTOpOB JleBast u mpaBasi TPOKU BEKTOPOB.

93. OnpeneneHne BEKTOPHOTO MPOU3BEACHUSI BEKTOPOB.

94. CpoiicTBa BEKTOPHOT'O MPOU3BEAECHUS BEKTOPOB.

95. Bblpa)kxeHue BEKTOPHOIO NPOU3BEICHHUS BEKTOPOB Ye€pe3 JEKapTOBbI KOOPAWHATHI BEKTOPOB-
COMHOXUTEIICH.

96. CmenIaHHOe IPOU3BEACHUE BEKTOPOB.

97. CBoiicTBa CMEIIAHHOTO MPOU3BEACHHS BEKTOPOB.

98. BplpaxeHHe CMEIIAHHOIO MPOM3BEICHUS BEKTOPOB Yepe3 JIEKAPTOBBI KOOPAMHATHI BEKTOPOB-
COMHOXKMTENEH. Y CI0BHE KOMIUIAHAPHOCTU BEKTOPOB.

99. JIuneiiHast 3aBUCUMOCTD U JIMHEWHAsl HE3aBUCUMOCTb BEKTOPOB.

100. YcnoBue nuHENHHON HE3aBUCUMOCTH TPEX BEKTOPOB.

101. JIuneitHast 3aBUCUMOCTD YETHIPEX BEKTOPOB.

102. INonsipHast, ceprudeckas U IMUIMHAPUYECKAsT CHCTEMbI KOOPIUHAT.

6. AHaTUTUYECKass TEOMETPHS Ha TNIOCKOCTH.

103. IIpeoOpa3zoBaHMEe E€KapTOBBIX KOOPAMHAT Ha IJIOCKOCTU. [lapayienbHbIN mepeHoc KOOpIuHaT-
HBIX OCEH.

104. ITpeoGpa3zoBaHue JeKapTOBBIX KOOPAUHAT Ha MIIOCKOCTH: TOBOPOT KOOPIMHATHBIX OCEH.

105. O61ee ypaBHEHUE NPSIMOI.

106. KanoHn4eckoe ypaBHEHUE NPAMOM.

107. Yron HakiIoHA NPSMOiL, ee yriioBoil K03 PUIMEHT.

108. YpaBHeHHE NPSMOIA C YTIOBBIM KO PHUIIHEHTOM.

109. YpaBHeHue npsAMoii B OTpe3Kax.

110. HopmanbsHOE ypaBHEHUE NPSAMOI.

111. PaccTostHue OT TOYKH 10 MPSMOM.

112. YpaBHeHue mydka npsiMbIX.

113. Yron mexy 1ByMs IPSIMBIMH.

114. YcnoBus napajuieabHOCTH U NEPIIEHIUKYISIPHOCTH MPSIMBIX.

115. Dnnunc. KanoHW4eckoe ypaBHEHHE JJUIUTICA.

116. UccnenoBanue GopMbl  3IUIUIICA. DKCIEHTPUCUTET IUIUIICA.

117. Tuniep6ona. Kanonnyeckoe ypaBHEHHE TUTIEPOOJTBI.

118. UccaenoBanue GopMbl  rUNepOOIbl. DKCIEHTPUCUTET THIIEPOOIIBI.

119. AcumnToTsl runepOoiibl. B3aumuo conpsixeHHsle runep6osisl. PaBHoOouHble runepOobl. 120.



[Tapabona. KanoHn4eckoe ypaBHEHHE MapadoJIbl.
121. UccnenoBanue hopmsel mapadosibl. Buasr mapadod.
122. Tupextpucsl smmaurnca u runepoossl. Ob1ee onpeaeraeHne KpUBOi BTOPOTO MOPSIKA.
123. UccnenoBanue ypaBHeHuss B cinydae AC>0. Knaccudukarus ero reoMeTpudeckux o0pasosB.
124. ViccnenoBanue ypaBaenusi B ciydae AC<0. Knaccugukaius ero reoMmeTpuueckiux o0pasos.
125. UccnenoBanue ypaBHeHuss B cinydae AC=0. Knaccudukarus ero reoMeTpudeckux o0pasos.
126. VccnenoBanue ypaBHEHHS . BBIOOp MOBOpPOTa KOOPAMHAT-HBIX OCEH, MCKIIOYAIOIIETO YJICH,
CoJIep KaIlIuii Mpou3BeieHUE XY.
127. NuBapuaHThl ypaBHEHUS! BTOPOU CTEIICHH.
128. Tlonmnas kinaccudukammsi reOMETPHIECKUX 00pa30B YpaBHEHHS BTOPOI CTEIIECHHU.

7. AHanuTHYECKas TEOMETPUS B IPOCTPAHCTBE.

129. IIpeoOpazoBaHue AEKapTOBBIX KOOPAWHAT B MPOCTPAHCTBE: MapallIC/bHBIN MEPEHOC KOOpAH-
HATHBIX OCEH.

130. IIpeoOpa3zoBanue ACKAPTOBBIX KOOPAWHAT B MPOCTPAHCTBE: MOBOPOT KOOPJAWHATHBIX oceid. 131.
OproroHanbHble MaTpULbl U UX CBOMCTBA. ONpeaeauTellb OpTOrOHAIBHON MaTPUIIbL.

132. ITnockocth B mpocTtpanctse. OOIIee ypaBHEHUE TUIOCKOCTH. Y paBHEHHE TIJIOCKOCTH B OTPE3Kax.

133. Bujel minockocTei.

134. HopmanbHOE ypaBHEHHE INIOCKOCTH.

135. PaccTosiHuE OT TOYKH A0 TUIOCKOCTH.

136. Yron Mexnay ABYyMs TUIOCKOCTSIMH. Y CIIOBHS MapauIeIbHOCTU U MEPHEHAUKYISIPHOCTH TIIOCKO-
CTeM.

137. [Ipsimast TuHUS B IPOCTPAHCTBE KaK JTMHUS MEPECEUCHUS ABYX TIOCKOCTEH.

138. KanoHuueckue ypaBHEHUs IPSIMOM, €€ HaIpaBJISIOIINI BEKTOP.

139. ITapameTpuueckue ypaBHEHUs MPSIMOM.

140. Yroa mexay AByMsl IPSMBIMU. Y CIIOBUS ApAJUIEITbHOCTH U NEPIIEHAUKYISIPHOCTH NPSIMBbIX.

141. Yron Mexay npsIMON M IJIOCKOCTBIO. Y CIIOBHSI MAPAJUIEbHOCTH U MEPICHAUKYIISIPHOCTH TIPSI- MO
U TUIOCKOCTH.

142. MarpuuHas 3anuch ypaBHEHHUS BTOPOIl CTENIEHH OTHOCUTEIBHO TPEX MEPEMEHHBIX - YpaBHEHHS
MTOBEPXHOCTH B IPOCTPAHCTBE.

143. IlenTpanpHble U HELIEHTPAJILHBIE IOBEPXHOCTH.

144. [TpuBeneHne MaTpULbl FPYIIbl CTAPUIMX YWICHOB YPaBHEHMsI BTOPOM CTENEHU K AMArOHAILHOMY
BHJly C IOMOIIBIO TIOBOPOTA KOOPAMHATHBIX OCEH.

145. Knaccudukarus reomeTpuyeckux o0Opa3oB YIPOILIEHHOTO YpaBHEHHs BTOPOIl CTENEHH OTHOCH -
TEJIBHO TPEX NEPEMEHHBIX.

146. VccnenoBanue (hOpMBI SJUTHIICOU/IA.

147. UccnenoBanue GopMbl OJHONOIOCTHOIO THIEPOOIONa, IBYXIIOJIOCTHOTO THIIepOoIona.

148. UccnenoBanue (hopMbl SJIUTUITHIECKOTO TTapadosion/a.

149. UccnenoBanue Gpopmsbl runepboandeckoro napadononsa (cemamna).

150. UccnenoBanue popmbl KOHYCA.

151. UccnenoBanue GopMbl JUTUIITHYECKOT0, TApaboINYeCcKOro, THIepooInYecKoro HJINHIPOB.

8. JInneliHble (BEKTOPHBIE) TPOCTPAHCTBA.

152. AKCHOMBI TUHEHHOTO IPOCTPAHCTBA.

153. CnenctBust W3 aKCMOM JIMHEWHOTO IMPOCTPAHCTBA.

154. JInneiiHas 3aBUCUMOCTD U JINHEHHAs! HE3aBUCUMOCTD JIEMEHTOB BEKTOPHOTO IIPOCTPAHCTBA.

155. Onpenenenue 6a3uca NMHEWHOrO mpocTpancTBa. KoopauHaTel BeKTOpa B JUHEHHOM MpPOCTpaH-
CTBE.

156. Onpenenenne pa3sMepHOCTH JIMHEHMHOTO MTPOCTPAHCTBA.

157. Teopembl 0 COOTBETCTBUU 0aznca U pa3MEPHOCTH JIMHEHHOTO MPOCTPAHCTBA.

158. N3oMopu3m BEKTOPHBIX TPOCTPAHCTB.

159. IlonsTe noanpocTpaHcTsa.



160. JIuneitHast 00071049Ka BEKTOPOB.

161. Cymma u niepecedeHre noanpoOCTPaHCTB.

162. Pa3noxeHne TMHEHHOTO MPOCTPAHCTBA B MPSMYI0 CYMMY IOJIPOCTPAHCTB.

163. TlpeoOpa3zoBanue 6a3uca KOHEUHOMEPHOTO BEKTOPHOTO IMPOCTpaHCTBA. Marpulia mepexona OT
OJTHOTO 0asmca K Jpyromy.

164. IlpeoOpa3oBaHrue KOOpAMHAT MpH MpeoOpa3oBaHUM 0aznca KOHEYHOMEPHOTO BEKTOPHOTO IpO-
CTPaHCTBA.

165. BeniecTBeHHBIE €BKJIMAOBBI POCTPAHCTBA.

166. CxansipHoe pOU3BEAECHUE AIEMEHTOB BEILIECTBEHHOIO BEKTOPHOT'O MPOCTPAHCTBA.

167. HepaBenctBo Komm-byHAKOBCKOTO B Cilydyae BEUIECTBEHHOI'O €BKJIMI0BA IPOCTPAHCTBA.

168. Matpuua ['pama B ciiyyae BEIIECTBEHHOI'O €BKJIUA0BA IPOCTPAHCTBA.

169. Hopma snemMeHTa BEeeCTBEHHOIO BEKTOPHOIO MPOCTPAHCTBA.

170. OpToHOPMHPOBAaHHBIA 0a3UC KOHEUHOMEPHOTO €BKJIMI0BA NMPOCTPAHCTBA U €ro cBoicTra. 171.
AJTOpUTM OpTOrOHAIM3ALNU Oa3uca KOHEYHOMEPHOTO €BKJIHNI0BA POCTPAHCTBA.

172. I3oMop(h13M eBKIMIOBBIX IPOCTPAHCTB.

173. KommiekCHbIE €BKJIMI0BBI POCTPAHCTBA.

174. CkansspHoe npou3BeCHUE 3JIEMEHTOB KOMILIEKCHOTO BEKTOPHOTO MPOCTPAHCTBA.

175. HepasenctBo Kommm-byHsIKOBCKOTO B cily4ae KOMILIEKCHOTO €BKJIMI0BA TPOCTPAHCTBA.

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

177. HopMa srieMeHTa KOMILIEKCHOTO BEKTOPHOTO MPOCTPAHCTBA.

9. JIunelinble onepaTopsl.

178. [lonaTue TMHEHHOTO Oneparopa.

179. deiicTBus HaJl IMHEWHBIMU OIIEPATOPaAMHU.

180. Snpo u o6pa3 muHEHHOTO omeparopa.

181. HeoOxonumoe 1 J0CTaTOYHOE YCIOBUE HHBEKTUBHOCTH JIMHEHHOTO OIepaTopa.

182. Matpuiia TMHEHHOTO OllepaTopa B 3a/laHHBIX 0a3ucax JMHEHHBIX TPOCTPAHCTB.

183. IIpeobpazoBanue MaTPHUIlLI IUHEHHOTO OMIEpaTOpa MPHU MEepexo/ie K HOBBIM Oa3ucam.

184. HeoOxomuMoe 1 JOCTaTOYHOE yCIOBUE OMEKTUBHOCTH JIMHEITHOTO omepaTopa.

185. INonsTre muHEMHOTO MpeoOpa3oBaHusl.

186. CoOcTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUS! IMHEWHOTO MTPpeoOpa3oBaHusl.

187. Kanonuueckuii Bua tuHeHoro npeodpaszoBanus. JKopaanosa popma KBaJpaTHON MaTpHULIbI.
188. IToHsATHE CONMPSIKEHHOTO ONlEpaTopa B KOMIUIEKCHOM €BKJIMI0BOM IIPOCTPAHCTBE.

189. JIuneiHble cCaMOCOTIPSKEHHBIE OTIEPATOPBHI.

190. CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUI caMOCONPSKEHHBIX ONEPaTOPOB.

10. KBagpatuunbsie GOpMBI.

191. 3nakoonpeneneHHbIe, 3HAKONEPEMEHHbBIE, 3HAKOIIOCTOSIHHbIE KBaJIpaTUUHbIE (DOPMBI.
192. [IpuBenenne kBapaTUUHON POPMBI K CyMME KBaIpaTOB.

193. 3akoH MHEpLUUU KBaJAPaTUYHBIX (HOPM.

194. Kputepuii CunpBectpa.

7.4.2. IIpakTryeckue 3ajaHus U1l IPOBEIECHUS TPOMEKYTOUHOM aTTeCTAllUN 00YyJaIOLINXCS
[TpakTrueckue 3a1aHus A5 IPOBEACHUS MPOMEKYTOYHON aTTecTalluy 00y4Jarouuxcs

1 cemectp

3anaHa cucTeMa JIMHEWHbBIX YpaBHEHUN:

1. OnpenenuTh paHry MaTPUIBI M PACIIUPEHHONW MAaTPHIIBI CUCTEMBI;

2. OmpenenuTh, IMEET JIM CHCTEMA PEUIeHHe, SMHCTBEHHOE JI OHO, KAKOBO KOJMYECTBO CBOOOIHBIX
NIEPEMEHHBIX;



3. IlpencTaBuTh penieHre CUCTEMBI B 6a3uCHOM (hopme.

2 cemecTp

3amaHo ypaBHEHHUE 2-0i CTENIEHH OTHOCHTEIBHO TPEX MEPEMEHHBIX:
1. OnpenenuTs TUI MOBEPXHOCTHU, OIIMCHIBAEMOIl 3TUM YpaBHEHHEM;
2. 3anucaTh ypaBHEHUS IOBEPXHOCTU B KAHOHUYECKOM BUJIE;

3. Onpenenuts KOOPIAMHATHI LIEHTPA, «MATPUILY IOBOPOTAY;

4. 3anucarb Gopmyssl IpeoOpa3oBaHus KOOPIUHAT.

B »k3ameHanMOHHBIN OWIET BKIIOYEHO | TEOpEeTHYECKH BONPOC W 2 NPAKTUUYCCKUX 3a7aHUs,
COOTBETCTBYIOIIUE COJACPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHIH.

DK3aMeH MPOBOJUTCS B yCTHOU (hopme. J[J1st MOATOTOBKH O 3K3aMEHAIIMOHHOMY OuJieTy oTBoAUTCS 90
MUHYT.

7.4.3. IIpumepHble TEMBI KypcoBOil paboThI (IIpoekTa) (TIpU HATHMYUH)
KypcoBbie npoekTsI (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.5. Mertoanueckue MaTepuaibl, ONPEeIIaiolIre MPoLeIyphl OLIEHUBAHNS 3HAaHUI, YMEHUHN, HAaBbIKOB U (WJIH)
OIbITa IPO(PECCUOHATBHOMN IEATETBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUIN

[Ipouenypa mpoBeneHUsT NPOMEKYTOYHOM aTTECTallMM U TEKYIIEro KOHTPOJS YCIEBAEMOCTHU
periaMeHTHPYEeTCs JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEISAIOIINM MOPSI0K OpraHU3aluy U IpOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTallii 00y4aroIuxcsl.

[Tponienypa oueHuBaHus (HOPMUPOBAHMS KOMIIETEHIMHA IpPU MPOBEACHUU TEKYLIEro KOHTPOJISA
npuBeaeHa B 1. 7.2.

TunoBsle KOHTPOJIbHBIE 3aJaHUSI WM MHBIE MaTE€pUaIbl TEKYILEr0 KOHTPOJISI IPUBEIEHBI B I1. 7.3.

[TpomexyTouHas aTTecTanus Mo AUCIUILUINHE TPOBOIUTCS B (hopMe SK3aMeHa.

B »sk3aMeHalMOHHBIA OWJIET BKJIIOYEHBI TEOPETUYECKUH BONPOC M 2 NPAKTUUYECKUX 3aJaHuf,
COOTBETCTBYIOIIHNE COJEPKAHUIO POPMHUPYEMBIX KOMIIETCHITHH.

OK3aMeH NPOBOIUTCA B yCTHOM (opme. J[J1s TOArOTOBKH 10 SK3aMEHAILIMOHHOMY OUJIeTy OTBOIUTCA 45
MUHYT.

MeToauueckre MaTepualibl, ONPEIEISIIOIINE MIPOLEAyphl OLEHUBAHUS 3HAHUM, YMEHUM, HaBBIKOB U
(unn) ombITa AESITENIbHOCTH, XapaKTEPU3YIOIINX 3Tallbl OPMUPOBAHUS KOMIIETEHIINN

KonTponupyemsie paznensl AMCUUIINHBL: HauMeHOBaHNE OLIEHOYHOIO CPEACTBA

1 KommutekcHble uncna :  3aaHus ayJuTOPHbBIE U JJOMalliHKe (TMCbMEHHO U YCTHO).

2 Martpulsl ¥ onpefenuTenu: TeopeTnudyeckre BOMpOchl (MMCbMEHHO U YCTHO), 3aJJaHUs ayIUTOPHbIE
U JoMaliHue (MMCbMEHHO U YCTHO),

KOHTpOJIbHas padoTa.

3 Cucrembl nuHEHHBIX YypaBHeHMI: Teopermyeckue BOIPOCH (MMCBMEHHO M YCTHO), 3aJlaHus
ayJAMTOpHBIE U IOMalIHKUE (TMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

4 BektopHas anrebpa:  Teoperuueckue BONPOCH! (MMCbMEHHO U YCTHO), 3aJaHUs ayJUTOPHbIE U
nomarraue (MMCbMEHHO U YCTHO).

5 AHalMTHYECKas TEOMETPHsl Ha IUIOCKOCTH : 3a/JaHus ayJUTOpPHBIE U JOMAIHUE : (MUCBMEHHO U
YCTHO),

KOHTpOJIbHAs padoTa.

6 AHanuTH4yecKas T€OMEeTpus B MPOCTpaHCTBE : TeopeTudyeckue BOIMPOCHl (MMCBMEHHO U YCTHO),
3aJJaHMs ayJUTOPHBIEC U IOMAIIHKUE (TMCbMEHHO U YCTHO) ,

KOHTpOJIbHAs paboTa.

7 JluHelHble IPOCTpaHCTBA :  TeopeTuueckue BOIPOCH (MIMCBMEHHO U YCTHO), 3aJJaHusl ayJUTOPHbIE
1 JoMarrHue (MMCbMEHHO U YCTHO),

8 Jluneiinble oneparopbl : TeopeTuueckue BONPOCH (MMCbMEHHO U YCTHO), 3aJJaHUS ayJUTOPHBIE U
nomarraue (MMCbMEHHO U YCTHO).

7.6. Kpurepuu orieHrBaHus cpOPMUPOBAHHOCTH KOMIETEHLIUN TPU MTPOBEICHUH POMEKYTOUHON



aTTecTanuu

YpoBeHb OCBOCHHS M OIICHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «yIOBIECTBOPUTENHH [ OLEHKA «XOpPOLIO» OneHka «OTINYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHO»
YpoBeHb OCBOCHHUSI | YpPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIIUH KOMIIETEHIIUH KOMIIETEHIINH KOMIIETEHIIUU
«HEIOCTAaTOYHBIN». «IIOPOTOBBIIT». «MPOABUHYTHIN. «BBICOKHI.
Kommerenun He Kommerenun Kommerenun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBHI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHHS 0OHMIMPHEIE, 3HaHUA
YMEHHS ¥ HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHHUSI | apryMEHTHUPOBaHHBIE,
Kpurepun c(OopMHPOBAHEI 3HaHUHU. Y MEeHUsA HOCAT BCECTOPOHHHME. Y MEHHUS
OLICHHBAHMUS (dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST Xapakrep, K PEILEHUI0 KaK
pEenpOyKTUBHBIN NPUMEHSIOTCS K TUIIOBBIX, TaK U
XapakTep. PEIIEHUIO TUIIOBBIX HECTaH/IapTHBIX
JeMoHcTpupyeTcs 3a/laHUM. TBOPYECKHUX 3aJaHUN.
HU3KHUHA YPOBEHb JleMmoHnCcTpHpyeTcs JlemoHCTpUpyeTCs
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII BBICOKUI YPOBEHb
MIPaKTUYECKOI O YpOBEHb CaMOCTOSITEJIbHOCTH,
HaBbIKA. CaMOCTOSATEJIbHOCTH | BBICOKAsl aJallITUBHOCTh
YCTOHYMBOTO IIPAKTUYECKOI'0 HAaBbIKa
IPaKTUYECKOTO
HaBbIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI HK3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOE MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaTe’s. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh UcnbiThiBaeT bes 3aTpynHenunit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOIUKH CTaHJIapTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHHS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHNH. BBITTOJTHCHUS He nomyckaet omm6ox
BBITIOJTHEHNH 3a/1aHui,| JlomyckaeT ommoku 3aJaHuH. IIPY BBIITOJIHEHU U
HapyIIaIne JOTUKY | 1pu BeimoiaHeHun | Jlomyckaer ommoku 3aIaHHH.
peLIeHHs 3a/1a4. 3aJ]aHU, HAPYLIEHUSA | TPU BBIIOJIHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTMKU peLICHUS 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad. HapylIarue pe3yJabTaTh
BJIaJICHUE He moxet o6ocHOBaThH HicnbITEIBaeT JIOTUKY PEIICHHs] | BBINOJHEHUS 3aJaHuM.
HaBBEIKAMH AITOPUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTtHO
BBITIOJTHEHMS 33/1aHUl. | popmynupoBanueM | Jlemaer KoppekTHbIe [ OOOCHOBBIBACT XO/I
KOPPEKTHBIX BBIBOJIBI T10 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneIThIBaCT pELICHUS 3a/1a4H.
sarpynHeHus mpu | OGOCHOBBIBAET X0/
000CHOBAHHUH penieHus 3a1a4 6e3
anropurMa 3aTpyAHECHUM.
BBIITOJIHCHUS
3aJIaHH.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
JTUCIUILIMHOM, W MpeJCTaBlseT co00l cpenHee apu(METHYeCKOe OT BBHICTABJICHHBIX OLEHOK MO OTIEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/ «3a4TEHO» BBICTABIISETCS, €CIU CpeHee apu(METHIECKOe HAaXOUTCSI B HHTEpPBAIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTEIHHO» «HE 3aYTEHO» BBICTABISETCS, €CIU CpeaHee apudMeTHuecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHMUE, MECTO U3JIaHUsI, U3AATEIIbCTBO, TOJ] U3/IaHUs Y4eOHOU U
/i y4e0HO-METOIUYECKON JTUTEePaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |Mopozosa Jl. E., CmupuoBa B. b., Bexropnas anre6pa, CII16., 2014 9BC
5 ['opnau b. A., JIuneiinaa anreOpa u aHanutuuyeckas reomerpusi, b. m.: Jlans, 9BbC
2017
MarasuaaukoB JI. WM., MarasunaukoBa A. JI., JluneitHas anrebpa wu 9BC

3 |aHamuTnyeckas reomerpusi, ToMck: TOMCKHI rOCYIapCTBEHHBIH YHHBEPCUTET
CHICTEM YIIPABJICHHS M PaHO3ISKTpOoHUKHU, I11b KonTent, 2012

http://www.iprbooksh
op.ru/30007.html

5 MopozoBa JI. E., CmupnoBa B. b., Ytuna H. B., Ilpsamas u miockocTs B 9BbC

npoctpadctse, CI16., 2017

4 [Mopo3zoga JI. E., ITonsikosa O. P., Jluneiinas anredpa. Yacts 2, , 2014

6 |Wmeun B. A., [To3usk D. I., Jluneitnas anreopa, M.: ®usmariut, 2001 9BC




Manemmesa E. b., Jlemun A. 1O., @puiurep JI. 0., Xaiipymmun P. 3., JIunelinas

http://www.iprbooksh

7 |anrebpa, MockBa: MOCKOBCKHiT TOCYIapCTBEHHbII CTPOUTEIbHBIN YHHBEPCUTET,
5C ACB. 2014 0p.ru/26858.html

8 |Mopo3zosa JI. E., [Tonsikosa O. P., JIuneiinas anredpa, CI16., 2014 9bC

9 I'pemunoB A. A., benoBa T. W., Ananmutuueckas reomerpus. BekTopHas 9bC
anreopa. Kpussie BToporo nopsaaka, Mocksa: Jloroc, 2004
Pabymko A. I1., bapxartos B. B., lepxkagen B. B., FOpyts U. E., Psa6ymko A. I1., 9bC

10 NunuBuayanbHble 3aaHusl 10 Bbiciield Matematuke. Yacte 2. KoMriekcHble
yucia. Heonpenenenusie u onpeaeneHHbie HHTErpaibl. OyHKIMN HECKOJIbKUX
nepeMeHHbIX. OObIKHOBEHHBIE TU(depeHInanbHbIe ypaBHeHus, , 2014
WUeneBa A. M., llpunynkas II. U., Yepuwix W. JI., Jluneitnas anre0pa. http://www.iprbooksh

11 |Ananurrueckas reomerpust, HoBocubupck: HoBocuOupcekwii rocyapCcTBEHHBII O. ru/ 453;80 html
TeXHUYECKUI yHHUBepcuTeT, 2014 P- ]
Komees A. C., Mensenesa M. A., Hukonos O. U., Ilonos JI. M., JIuneitnas http: .

’ ’ ’ ’ ttp://www.iprbooksh

12 |anrebpa, ExarepunOypr: Ypanbckuii denepanpubiii yausepcurer, DbC ACB, gp//ru /6961% %?r?lls
2013 ' '
BeryxnoBckuit @. ., OcunoB 0. B., Jlunelinas anre6pa v aHaqIuTHYeCKas http://www.iprbooksh

13 |reomerpusi, MockBa: MOCKOBCKHI  TOCYAQPCTBEHHBIH  CTPOUTEIbHBIHN OF.) U /255'11 html
yausepcuter, A ITu Op Menna, 95C ACB, 2014 ' '

14 EmenssHoBa T. B., KonbuatoB A. M., Jluneitnas anredpa. Pemenne tunossix| http://www.iprbooksh
3aga4, CapatoB: Aii [Tu Op Meaua, 2018 op.ru/74559.html
PomannukoB A. H., HH?GHH&H anredpa, M(iCKBa: EBpazuiickuil OTKPBITHIA http://www.iprbooksh

15 |ubcTmTyT, MOCKOBCKHI TrOCYyJapCTBEHHBI  YHHBEPCHTET  3KOHOMMKH, 0p.ru/10890.html
cTaTUCTUKH U uH(popMatuku, 2007 ' '
Kapamsn A. A., [Ipokodresa C. U., [Tonskosa O. P., Ananutudeckas reoMeTpus 9BC

16
Ha miockoctu, CII6., 2012

17 [MoctaukoB M. M., Jluneiinas anreOpa u nuddepenumanbaas reomerpusi, M.: 9BC
Hayxka, 1979
Jlenosckast E. B., JIuneiinas anreOpa u aHanutudeckas reomeTrpusi. COOpHUK http:/Avww.iprbooksh

18 |[3amau, MockBa: MOCKOBCKast TOCYIapCTBEHHAsI aKaJeMUsi BOAHOTO TPAaHCIIOPTa, OF.) fu /767.10 html
2017 ' '

JonoJiHUTe/ILHAA JTUTEPATYPA
MarazunnukoB JI. W., MarasunnukoBa A. Jl., Jluneiitnas anrebpa u http:/Avww.iprbooksh

1 |ananmuTrueckas reomerpust, ToMck: TOMCKHI TOCYIapCTBEHHBIH YHHBEPCHTET OF.) fu /13é61 html
CHUCTEM VIPABJICHUS M PaIM03JIEKTPOHUKH, Db KoHTeHT, 2012 ' '

2 |Wmeun B. A., To3usk 3. I'., Aranutrueckas reometpus, M.: Hayka, 1971 9BC
Karan M. JI., Ky3zuna T. C., BektopHas anreOpa, aHaTuTHUYECKass TEOMETPUS U http://www.iprbooksh

3 |aneMeHTHl NHHEiHOW anreOpel, MockBa: MOCKOBCKHN TOCYIapCTBEHHbIH OF.J ru /237'20 html
crpoutensHblid yHUBEepcuTeT, ObC ACB, 2014 ' '

4 [ToropenoB A. B., Ananutuueckas reomerpusi, Mocksa, Vxesck: Perynspuas u| http://www.iprbooksh
XaoTndeckas nuHamuka, 2013 op.ru/16488.html

5 Koctpukun A. U., Manun 10. U., Jluneiinas anredpa u reometpust, CI16.: JIansb, 9BC
2008

. . 9bC

6 |Kpsksuu B. ., JIuneiinas anreOpa B 3a/1a4ax u ynpaxHenusx, b. m.: Jlaap, 2016

7 |IIpuBanos U. U., Ananutuueckas reometpus, CIIO.: Jlanp, 2010 9BC

8 |lloctHukoB M. M., JIunelinas anredpa. Jlekuun o reomerpuw, Jlans, 2009 https:///be(.)lgll?/k;(iogk.com
BonkoB B. A., AnanuTtudeckasi TeoMeTpusi U BeKTopHas anredpa, JI.: U3a-Bo

9 3bC
Jlenunrp. yH-Ta, 1986

10 I'ycak A. A., AHamuThueckas reoMeTpus W JuHeWHas anreopa. IIpumepsr u| http://www.iprbooksh

3anaun, MuHnck: TerpaCucremc, 2011

op.ru/28035.html




Jlenosckast E. B., Jlunelinas anrebpa u aHanutuyeckas reomerpus. COOpHUK 3BbC
1 |3amau, MockBa: MOCKOBCKast roCyIapCcTBEHHAs aKaJeMHUst BOHOTO TPAHCIIOpTa,
2017

Kpaconenko I'. B., CBanunze H. B., SIkynuna I'. B., Ananutuueckast reomeTpusl. ObC
Bekropnag anredpa. Teopus npeaenos, CII6., 2014

I[eMI/IzlovBa H. E., Meroaunueckue ykasaHus IO TeMe «BeK}“OpHaH anreopay, http://www.iprbooksh
3 |Hwxkuauii Hosropoa: HmkeropoJackuii rocyaapCTBEHHBIH —apXHUTEKTYPHO- 0p.ru/16022.html
crpoutenbHblil yausepeurer, DbC ACB, 2012 ' '

[Toropenos A. B., AHanutnueckas reomerpusi, Mocksa, IxeBck: PerynspHas u

4 - ObC
XaoTUyecKasi TuHamMuka, THCTUTYT KOMIBIOTEPHBIX HUcciienoBanui, 2019

5 MoszaneBa E. M., KomruiekcHble umcna. JluHeliHass W BekTopHas aireOpa,| http://www.iprbooksh
Open6ypr: OpeHOyprekuii rocyaapcTBeHHblil yauepcuret, ObC ACB, 2004 op.ru/51530.html

6 [[IpuBanos U. U., Ananutuueckas reometpus, CII0.: Jlans, 2003 9bC

7 |lloctHukoB M. M., Ananutuueckas reomerpusi, M.: Hayka, 1979 9BC
MapkoBa H. B., Ananutnueckas reoMeTpusi Ha IUIOCKOCTHM M BEKTOpPHas 9bC

8 |anmrebpa: coopHuK 3a1a4, MockBa: Poccuiickuit yHUBEpCUTET APYKOBI HAPOJIOB,
2017

OOyuaromuecs U3 yncia UHBaIUI0B 1 il ¢ OB3 obecnieunBaroTcs ne4aTHbIMU U (MIIN) 3JIEKTPOHHBIMU
o0pa3oBaTebHBIMU pecypcamMu B (popmax, aJlaliTHPOBAHHBIX K OTPAHUYEHHUSAM UX 310POBbSL.

8.2. IlepedeHp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHEeT», HEOOXOIUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET DJIEKTPOHHBIN aJipec pecypca
. https://moodle.spbgasu.ru/course/view.p
Jluneitnas anre6pa .Cmupnosa B.b., 3y6osa O.B. hp?id=1854
Mopo3zosa JI.LE. CmupuoBa B.b. Bekropnas anre6pa Eg’gisc:llzlrzngolodle.spbgasu.ru/course/VIeW.p

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

Bexropras anretpa 20BexTopHasn%20anre6pa%

20CMupHOBOMH.pdf

JluneitHas anreOpa W aHamuTH4eckas reomerpus , [naBa 7 .//|https://moodle.spbgasu.ru/course/view.p
CwmupnoBa B.B., Mopo3oga JI.E. hp?id=1854
8.3. IlepeueHb cOBpeMEHHbBIX MPO(HECCHOHATBHBIX 0a3 TaHHBIX U MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DJIEKTPOHHBIN aJipec pecypca
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
DnekTponHas 6ubimortexka Upouc 64 :Eg/)://ntb.spbgasu.ru/|rb|364r_p
DIEKTPOHHO-0MOIMOTeUHAas crcTeMa u3aatenscrsa ""Jlane" https://e.lanbook.com/
DIEKTPOHHO-0MOIMOoTeUHas cructeMa u3narenbersa "FTOPAUT" https://www.biblio-online.ru/
DJIeKTPOHHO-0MOIMoTeuHast cuctema u3aarenscra "IPRbooks™ http://www.iprbookshop.ru/

Hayunas AIIEKTPOHHAS

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU submorexa L IBRARY. RU

®enepanbHblil  00pa3oBarenbHbI TopTan "EnnHOe OKHO JocTyma K

" http://window.edu.ru
O6pa3OBaTeJ'IBHBIM pecypcam

Poccuiickast rocynapcTBeHHas OMOIMOTEKA WWW.rsl.ru

Bceepoccuiickuii MHCTUTYT HaydyHOW M TEXHUYECKOW HHQOpManuu

(BUHUTHN) WWW2.viniti.ru




Enqunbnii  SMeKTpOHHBIM  pecypc  yu4eOHO-METOAMYECKON  JTUTEpaTyphl

CII6I'ACY www.spbgasu.ru

bubmuoreka mo EcrectBenHbIM Haykam Poccuiickoil AxagemMun Hayk

(PAH) WWW.ras.ru

ApXMB MPENpUHTOB MO (PHU3MKE, MaTEeMaTHKE, KOMIIBIOTEPHBIM HayKam,

WWW.arxiv.org
CTATHCTHUKE, OMOJOTHH, (PHMHAHCAM.

8.4. Ilepeuenp HMH(OPMAIIMOHHBIX TEXHOJIOTUH, MCIOIB3YEMBIX NPU OCYIIECTBICHHH 00pa30BaTEIbHOTO
mpouecca I0 JAUCHUIUIMHE, BKIOYas I€PeuYeHb JIMIEH3MOHHOIO U CBOOOJHO PAaCHpOCTPaHIEMOIO
IPOTrpaMMHOr0 00ecreueHHsI

Crnoco6 pacripocTpaneHus
HaunmenoBanue (JTUIIEH3MOHHOE WK CBOOOTHO
pacIpocTpaHIeMoe)

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammMHbIe
npoaykThl Maiikpocodr, qoroop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horosop Ne  J[32009689201 or
18.12.2020r [IporpammubIe
npoaykTel Maiikpocodt, moroBop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horosop Ne  J132009689201 or
18.12.2020r IIporpamMHBIe
npoaykTsl MaiikpocodT, gorosop Ne
Microsoft Visual Studio 2017 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Adobe xontpakt Ne44-12/2021-DA

Adobe CC  (Creative Cloud) or 28.05.2021r ¢ OOO "O®MI-
Codrmann"
MAPLE  nmoroBop  NeG/H ot
Maple Bepcus 2017 21.06.2017 ¢ AO "CodrJIaiin Tpeiin"
0ecCpPOYHBIN
Mathcad CYOJTUIIEH3UOHHOE
COTJIallleHUe Ha  HCIOJIb30BaHUE
MathCad Bepcus 15 npoaykroB  "PTC" ¢ OOO"Codt
Jlomxuctuk" goroBop Ne20716/SPB9
2010 .
MATLAB JIOTOBOP
Matlab Bepcus R2019a NeJ131908369487 ot 01.11.2019 ¢

000 "Codrnaiig ITpoexTs!"

8.5. MatepuanbHO-TeXHUYECKOE 00ecredeHne JUCITUTLTNHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUNA U TIOMEIIEHUH JJIT CAMOCTOSTEILHON padOThI



HanmMeHnoBanue y4eOHBIX ayTUTOPUNA U IIOMEIEHUI
JUTSL CAMOCTOSITEIBHON pabOoThI

OcHaIeHHOCTh 000PYI0BaHUEM M TEXHHUECKIMHU
CpeAcTBaMU O0y4eHUs

07. IlomemieHus A1t CAMOCTOSTETLHON pabOTHI

[Tomerenue a1t CaMOCTOSTEIbHON PaOOThI (UM TATBHBIN
3ai 6ubnmnorexu, aya. 217): [IK-23 mr., B T.4. 1 mT.- [IK
s g ¢ OB3  (cuctemHbiid 070K, MOHHUTOD,
KJIaBUATypa, MBbIIb) C TMOAKIIOYCHHEM K CETH
«MuTepHeT» U obecreueHrueM J0CTyIa B JIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

07. VYueOHBIE ayaUTOPUH MIPOBEICHUS
MPAKTUICCKIX 3aHATUH, KYpPCOBOTO
MIPOCKTUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX padoT),
TPYNIOBBIX WM WHIUBUAYAIBHBIX KOHCYIIBTAIUH,
TEKYIIEero KOHTPOJIS U MPOMEXYTOUHOMN aTTecTalluu

TS

Komruiekr MYJIbTUMEIUHHOTO 000py0BaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIA
IPOEKTOP, IKpaH, ayAHO-CUCTEMA), JOCKA, KOMILIEKT
yueOHOIl MebenH, MOIKIIYeHNE K KOMITBIOTEPHOU CeTH
CII6I'ACY, Beixoa B MHTEpHET

07. VYuebHble ayauTOpPUU
JIEKITUOHHBIX 3aHITUH

JJIA IMPOBCACHU

VuebHas ayauTopus Ul IPOBEIEHUS  3aHATUH
JEKUMOHHOTO TUMA, KOMIUIEKT MYJIbTUMEIUNHOTO
000pyI0BaHUS (mepcoHaJIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, FKpaH, ayJuo-CUCTEMA),
JIOCKa,  JKpaH,  KOMIUIEKT  ydyeOHOH  meOenu,
noakitoueHue k kommbioTepHoit cetn CIIGIACY,

BbIx0a B MIHTEpHET

HJ'ISI HWHBAJIMAO0B U JIUI] C OB3 obecneunBarOTCI ClIeUAJIbHBIC YCJIOBUA AJIA MOJIYUCHU A O6pa30BaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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