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1. He.)'[l/l, 3alavi U IVIAHUPYEMBIC PE3YJbTaTbl oﬁyquI/m mo AUCHMIIJIMHE

K oCHOBHBIM yensim OCBOCHUS TUCIUILINHEI «JInHeitHas anrebpay» clieayeT OTHECTH:

- BOCIIUTaHHUE Yy CTYJEHTOB O0IIEi MaTeMaTUYECKOU KyIbTYPbI;

- TIpUOOpeTeHHe CTYJCHTaMHU IIMPOKOTO Kpyra MaTeMaTWYeCKHX 3HAHHWM, YMEHUH U
HABBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JCIyKTHBHOMY MBIIICHHIO
Hapsy C pa3BUTHEM MaTeMaTHUYECKON UHTYHIINH;

- YMEHHE CTYyJCHTaMH pa3BUBAaTh HABBIKM CAMOCTOSTEILHOTO HM3y4YCHHs y4eOHOU u
HAY4YHOU JTUTepaTyphl, COJIEpKalIeii MaTeMaTHYeCKHE CBE/ICHUS U Pe3yJbTaThl;

- TMOJTrOTOBKY CTYJEHTOB K JEATEIHOCTH B COOTBETCTBUM C KBaJH(PHUKAIMOHHOM
XapaKTepUCTHKOW OakajaBpa [0 HANpaBIEHUIO, B TOM uuciae (GOPMUPOBAHUE YMEHH
UCTIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCUOHATIBHOM 1S TETEHOCTH.

- TOJTOTOBKY BBICOKOKBAJIU(UIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCJIOBHSX
UppoBol TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHUYECKUX PHCKOB COBPEMEHHOH HH(POBOIi
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTHHBI «JIMHEHas anreOpay clieyeT OTHEeCTH:

- OCBOGHHE CTYJIEHTAMH OCHOBHBIX IOHSATHH, METOAOB, (QOPMHUPYIOMIMX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PEIICHHS MPUKIIAIHbIX 3a/1a4;

- (hopmupoBaHue y cTyJIeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOLIUX €0
HAMpPaBJICHUIO TIOJATOTOBKU M 00€CIIEUNBAIOLINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYa.

OOyuenne no aucuumuinHe «JIuHelHas anreOpa» HampaBlieHO HAa (OPMUPOBAHUE
y o0yuaronmxcs cieayrmux kommnereHui B coorserctBun ¢ ®I'OC mo cnenuansHoctr 10.05.03
«MudopmanrionHas 6e30MacHOCTb aBTOMATHU3UPOBAHHBIX CUCTEM», YTBepkIEHHBIM [Ipukazom
Muno6pnayku Poccun ot 26.11.2020 Ne1457:

Koa v HaumMeHoBanue KOMIIeTEHIINI

NHaukaTopbl 10CTHKEHUS] KOMIIETeHINH

OIIK-3. CnocobeH HCIIOIb30BATh
MaTEMATHYCCKHUE METOIbI, HCO6XO]II/IMBIG JJISL
peleHus 3314 TpopeCCUOHATBLHOMN
NEATENLHOCTH

HMOIIK-3.1. 3HaeT OCHOBHEIE TTOHATUS U METOIBI
MaTeMaTHYECKOTO aHAJIN3a, AaHATUTHIECKOM
reOMETPHH, JIUHEHHOH anreOpbl, Teopur GyHKIUN
KOMILIEKCHOTO MIEPEMEHHOT0, MaTEeMaTHUECKHE
METO]IbI 00pa0OTKH SKCTIEPUMEHTANLHBIX JAHHBIX,
OCHOBHBIC TTOHSTHS U METO/Ibl MATEMaTUYECKON
JIOTUKHU ¥ TEOPUU AITOPUTMOB, OCHOBHBIE
MTOHSITHS, COCTABJISIONTNE TTPEAMET TUCKPETHON
MaTE€MAaTHKH, OCHOBHBIE METO/Ibl PEIICHHUS 3aa
po¢eCCHOHAIBHON 00J1aCTH C TPUMEHEHUEM
JUCKPETHBIX MOJIENIECH, OCHOBHBIE MIOHATUS U
METO/Ibl TEOPUHU BEPOSTHOCTEN U MAaTEMATUYECKOU
CTaTUCTUKH, MAaTEMATHUYECKHE METO Ikl 00pabOTKH
AKCTIEPUMEHTAJIbHBIX IAHHBIX, OCHOBHBIC TIOHSTHS
Teopuu HHPOPMAIUU (SHTPOMUS, B3aUMHAs
nH(OpMaIK, UCTOYHUKHU COOOIICHHH, KaHAIBI
CBS3H, KOJ/Ibl), CBOMCTBA SHTPOIMHU U B3aUMHOMN
nH(pOpMaIu, OCHOBHBIC PE3YJIHTATHI O
KOJIMPOBAHUU JUCKPETHBIX UCTOUHUKOB
COOOIIEeHUH MPU HATUYUHN U OTCYTCTBUU LIyMa,
MOHSITHE MPOITYCKHOM CITOCOOHOCTH KaHaia CBsI3H,
NpSIMYI0 U 00paTHYIO TEOPEMbI KOJUPOBAHUS,
OCHOBHBIE€ METO[bl ONTUMAJILHOTO KOAUPOBAHUS
MCTOYHUKOB MHGOPMAIIUU U TIOMEX0YCTONYUBOTO
KOJIMPOBAHUSI KAHAJIOB CBSI3U (KOAbI — JINHEWHBIE,
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nukindeckue, BYX, Xsmmunra);

2. MecTO JTUCHMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Huctunnuna «JIuneiiHas anreGpa» OTHOCUTCS K 00s3aTeIbHOW 4YacTH 00pa3oBaTeNbHOM
nporpaMmbl  Osioka b1: Moayns «MareMaTH4ecKue TUCITUTUIAHBD.
Hucuunnuna «JIuneiHas anreOpa» obecnedunBaeT U3y4EeHUE TUCIUITINH:

B o6sazamenvroti yvacmu:
- MaTeMaTu4eckuil aHanu3
- MaremaTtuyeckasi IOTUKa U TEOPHUS AITOPUTMOB B IPOTPAMMUPOBAHUH
- OcHOBBI HH(POPMALTMOHHOH OE€30TTACHOCTH
- Meronp! u cpencTBa kpuntorpadguueckoi 3amThl HHPOpPMAIHH

B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHulX OMHOUEHUTL:

- AHanu3 3alUIIEHHOCTH CUCTEM

- YrpaBiieHHe IPOEKTaMH

- OCHOBBI TEXHOJIOTUYECKOI0 ITPEAIPUHUMATEILCTBA
- Beenenue B MPOEKTHYIO JESTENbHOCTD

3. CTpyKTypa U coJepkaHue JUCUMILIMHbBI
OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 3 3a4€THBIX eMuHUIB - 108 yaca.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

Ne . KoanuecrBo | CemecTpsl
Bun yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHbIe 3aHATHS 48 48
B toMm uucne:
1.1 | Jlekiuu 16 16
1.2 | CeMuHapcKue/mpakTHUECKUE 3aHIATUS 32 32
1.3 | JJabopaTopHbIe 3aHITH 0 0
2 | CamocTtosiTeibHasi padoTa 60 60
B ToMm uncine:
2.1 | PI'P 26 26
2.2 | IloaroroBka K ceMUHapy 24 24
2.3 | IloaroroBka K 3K3aMeHY 10 10
3 | IIlpoMekyTOYHAS aTTECTAIMS
3auvet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTuyecKkuii IUIaH U3yYeHHs TUCHUILIMHBI «JIMHeliHasA anredOpay»

Pa3genabl/TeMbl
JACHHUIINHBI

TpynoemkocTs, yac

Bce
ro

AynuTopHas pabora

JIek
005051

CemuHap
ckue/
paKTHY
ecKue
3aHATHA

Jlabop
aToOpH
ble
3aHATU
s

IIpakr
nYyecKa
A
MOATOT
OBKa

Camoc
TOSATE
JbHas
pador

Pa3znea 1. DiaeMeHThI JTHHEHHOM
ajredpbl

38

12

20

1.1

Tema 1. Martpuipl, 1elicTBHS HAZL
MaTpULAMHU.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIUKCIICHHE. MaTpruyHas 3anuch
CHUCTEMBI JINHEVHBIX YPABHEHMII.

1.3

Tema 3. OOparHas MaTpua u ee
BbIYMCIICHHE. MaTpuyHas 3a1uch
CHCTEMBI JINHENHBIX YPABHEHUN.

1.4

Tema 4. Cuctembl TMHENWHBIX
anreOpanyecKux ypaBHEHUH, OCHOBHBIC
IIOHATHSA U onpezeseHus. Pemenne
CUCTEM JIMHEHHBIX YPABHEHUN METOIOM
Kpamepa, MeTo10M 00paTHOM MaTpULIbI

1.5

Tema 5. Pemienue cuctem JIMHERHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpuel. Teopema Kponekepa-
Kanemnu.

1.6

Tema 6. Metox 'aycca B
MIPOU3BOJIBHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUU. OTHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH.

Paspnen 2. BekTopsl.

34

10

20

2.1

Tema 1. JIunelinble onepanuu Haj
BEKTOpaMH, UX CBOWCTBA. JInHEHbIE
KOMOUHAIMK BeKTOpoB. JInHeitHO
HE3aBHCUMBIE U JJUHEMHO 3aBUCUMBIE
CHCTEMBI BEKTOPOB.

2.2

Tema 2. Tlonsitue 6a3uca. Koopaunarst
BekTopa. KomnmmueapHoCTs,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxasisipHO€ MPOU3BEICHUE
BEKTOPOB U €ro cBOMCTBa. BekTopHOe
MPOMU3BEJECHUE JIBYX BEKTOPOB, €T0O
CBOICTBA.

24

Tema 4. CmemanHOE IPOU3BEICHHE
TpEX BEKTOPOB U €ro CBOWCTBA.
Brruuciaenune oonema
napajuienenumena. Y ciopue




KOJUTMHEAPHOCTH, OPTOTOHATILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTroHOpMUPOBaHHBIH Oa3uc.
Beruucnenue ckaasipHOro, BEKTOPHOTO
Y CMELIAHHOT'O IIPOU3BEACHUN
BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHbIE IPOCTPAHCTBA.
Pa3mepHocTh 1 6a3uc JIMHENHHOrO
IIPOCTPAHCTBA.

Marpuna nepexona ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPJMHAT BEKTOpa
npu u3mMeHennu 6aszuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUECHMUSI
JIMHEMHOT O oneparopa.

Pa3zgen 3. KoMmiiekcHbIe YuCIa U
MHOT0YJICHbI

14

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucell. Qopmbl 3aMMCU KOMILUIEKCHBIX
qHCell.

3.2

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yycnamu. Pa3znokeHre MHOroujieHa Ha
MHOKHUTEJIM OCHOBHAs Teopema
anreOpsl

Pa3gen 4. AHaauTHYecKas
reoMeTpus

22

12

4.1

Tema 1. CucteMbl KOOpJUHAT.
Paznuunble TUIIBI ypaBHEHUN
IIIIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
psMOM Ha MIIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA TJIOCKOCTH U B
pocTpaHcTBe. Beiuncienue
pacCTOSTHUN MEXKIY IBYMS TOUKAMU,
TOYKOU U npsiMoil. BzaumHoe
PacoJI0KEeHUE MIIOCKOCTEH.
Brruncienue pacCTOSSHUM MEXITY
TOYKOM U INIOCKOCTBIO

44

Tema 4. KpuBble BTOpOro nopsiaka ux
F€OMETPUUYECKHE CBOMCTBA. Y paBHEHUS
3JUTHATICA, TUTIEPOOIIBI, TAPaOOJIBI
OO61iee ypaBHEHUE KPUBOM BTOPOTO
nopsiaka. IlpuBeaeHne KpuBbIX BTOPOToO
NopsJKa K KAHOHUYECKOMY BHU]LY.
[ToBepXHOCTH BTOPOIO MOPSIIKA

Hroro

108

16

32

60




3.3 Coaepxkanue pa3ieoB JUCHUIINHBI

BBenenune
[Ipeamer, 3amaun W conepkaHue AUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHS IUCLMILIAHBIL.
CtpykTypa Kypca, ero MeCTo 1 poJjib B IIOATOTOBKE OakaliaBpa, CBS3b C IPYTUMH TUCITUTUTHHAMH.

Pa3nes 1. DiieMeHTBI THHEHHOH aare0pbl

Tema 1. MaTpuubl U onpeaeuTe M.

[lonste matpuubl. Bunel marpun. JleiictBus Haa mMatpuunaMu. Onepanuy Haj MaTpULAMU U UX
cBoiictBa.  Omnpenenureny, UX CBOMCTBA M BblUMcieHUs. [loHATUS MUHOpa U anredGpanyeckoro
nonojgHeHus. Pa3nokeHue ompenenuTens MO 3JeMEHTaM CTPOKM HIM cTojiOua. Beruncnenue
ONPENEIUTENIEH PA3INYHOTO MOPSIKA.

OOpatHass MaTpulia M QJITOPUTM €€ BBIYMCICHHSA. OJIEMEHTAapHbIE IMPeoOpa3oBaHUs MATPHIL.
[IpuBeneHre MaTpuIlbl K IMAaroHaJIbHOMY WM TpanelueBUAHOMY BUay. MaTtpuuHas ¢popma 3anucu
CHCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHeHU. Panr MaTpuIsl.

Tema 2.Pemienue cuctem JHHeHHBIX ajiredpanyecKuX ypaBHeHHH.

CucTeMbl TMHEHHBIX alredpanyecKux ypaBHEHUH, OCHOBHBIE MOHATH. PerieHne cucreM JIMHEHHbIX
ypaBHeHuW MeromoM Kpamepa, wmetomom oOpatHoi Matpuiel, Metogom [aycca. Teopema
Kponekepa — Kanemnnu. Penenne npon3BosibHBIX CUCTEM JIMHEWHBIX ypaBHEHHUH MeTonoMm ["aycca.
PemreHne oTHOPOIHBIX CUCTEM JIMHEHHBIX YpaBHeHHN. KpuTepuil CyliecTBOBaHUS HETPUBHAIBHBIX
peLeHuin.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. Jlunelinsle onepanuu Haj BEKTOpaMM, UX CBOMCTBaA. JIMHeWHbIe KOMOMHAIIUM BEKTOPOB.
JIuneliHas 3aBUCHMOCTb M HE3aBHCHMOCTb BEKTOPOB. ba3zuc cuctemsl BEKTOPOB. EMHCTBEHHOCTH
pasioxeHus BeKTopa 1o 6asucy. OpToHOpMUPOBAHHBIN Oa3ucC.

Tema 2. CkanspHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUKCIIEHHE CKAISIPHOIO,
BEKTOPHOTO W  CMEIIAHHOTO  IPOM3BEICHMM  BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMHM B
OPTOHOPMHPOBAHHOM Oasuce.

Tema 3. Jluneitnsle npoctpanctBa. IloHaTne Ga3zuca mpocTpaHCTBa T'€OMETPUUYECKUX BEKTOPOB.
IIpeoOpazoBaHne MaTpHULIBI JIMHEHHOTO oniepaTopa Mpu nepexoje ot 6as3uca k 6azucy. CoOCTBeHHBIE
3HAYEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHIIbI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

[Tonsitue koMmiuiekcHoro uyucia. @OopMbl 3anmWcu  KOMIUIEKCHBIX 4uces. JleWcTBus Han
KOMIUIEKCHBIMU yncinamMu. Popmyna Myaspa. M3BieueHrne KOpHs N-0U MOJ0KUTEIBHON CTEIIEHU U3
KOMIUIEKCHOTO unciia. PaznokeHne MHOrowIeHa Ha MHOKHUTEH. OCHOBHAsI TeOpeMa aireopshl.

Pa3nes 4. AHaIMmTHYeCKAsl TeOMeTPHSA

Cucrembl koopauHar. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJIMHATHI Ha MJIOCKOCTU U B IPOCTPAHCTBE.
[TonApHas cucreMa KOOpAMHAT.

Tema 1. [IpsiMble U MJI0CKOCTH

PaznuuHble TUIBI ypaBHEHHH IUIOCKOCTH M ypaBHEHHUH MPSAMOM (Ha MIIOCKOCTU M B IPOCTPAHCTBE).
Brruncnenue paccTosHUA MEKy IBYMsI TOYKaMH, TOYKOUW U NPSIMOM, TOUKOU U IIJIOCKOCTBIO.
Boruncnenue pacCTOSHHAS MEXAY CKPEIIMBAIOIUMUCS IPSIMbBIMHU.

Brruucnenue yrios Mexay AByMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPsSIAKA

Kpussle BTOpOro mopsaka, MX reOMETPUYECKHE CBOMCTBA W ypaBHeHMs. lIpuBeneHue KpuBoOit
BTOPOTO MOPsIKa K KAHOHUYECKOMY BHITY.

VYpaBHEHHE TOBEPXHOCTH BTOPOro mopsnaka. KaHoHumdeckue ypaBHEHHS chepbl, SIJUIMIICOUAA,
KOHYyca, rurnepoosionia, napadoaonsa.



3.4 TemaTnka NPAKTUYECKUX 3aAHATHI 1O JTUCHUILINHE «JIuHelHasa anredpa»

Ne 3auartus

Tema 3ansaTus

1

Paznea 1. DiieMeHTBI JIMHEHHOM aaredpbl. MaTpuiibl, 1eHCTBUS HaJl MATPULIAMH.

2

Onpenenureny, UX CBOMCTBA U BBIYUCIIEHHE. MaTpUyHas 3alIMCh CUCTEMbI JTMHEUHBIX
YpaBHEHUM.

O6paTHa;[ MaTpua U €€ BIYUMCIICHUC.

CucTeMbl TMHEHHBIX alNre0pandyeckux ypaBHEHHH, OCHOBHbIE TOHATUS U
onpeneneHus. Pemenue cucreM IMHENHBIX ypaBHEHUN MeTo10M Kpamepa, meToiom
0o0paTHON MaTpUIIbI

Pemenne cucreM nuHenHbIX ypaBHeHu MetonoM ['aycca. Panr matpunel. Teopema
Kponekepa — Kanemin.

Meton 'aycca B Ipon3BOJIBHBIX CUCTEMAX JIMHEHHBIX ypaBHEHUI. O JHOPOIHbIE
CHCTEMbI JINHEHHBIX YPAaBHEHUM.

Paznen 2. DiieMmeHTHI BeKTOpPHOM ajnredpsnl. Bexropsl. JluHelinble onepanuu Haja
BEKTOpPAaMH, HUX CBOMCTBA. JIMHEHHOE NPOCTPAHCTBO TIE€OMETPUYECKUX BEKTOPOB.
[lonsite nuHeitHOW KOMOMHaIMM BEKTOpOB. JIMHENHO He3aBHCHMBbIE M JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsTue 6a3uca MpocTpaHCTBA T€OMETPUUYECKUX BEKTOpOB. KoopauHaTel BEKTOpA.
OpTOHOPMUPOBAHHBIN 6a3uc. KommneapHocTs, OpPTOTOHAJILHOCTH u
KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHOE NPOM3BEICHUE BEKTOPOB U €0 CBOMCTBA. YCIOBHE OPTOTOHAIBHOCTU
BEKTOpOB. BekTOpHOE INpou3BeJEHHE JIByX BEKTOPOB, €r0 CBOWMCTBA. Y CIIOBHUE
KOJUINHEAPHOCTH BEKTOPOB

10

CMmeniaHHoe IpPOU3BENIEHUE TPEX BEKTOPOB U €ro cBoicTBa. BrruncieHue obdbema
napajuleJIenune a 1 NTUupaMuipl. Y cJI0BHE KOMIUIAHAPHOCTU BEKTOPOB. Brruncienue
CKaJSIPHOTO, BEKTOPHOTO W CMELIAHHOTO MPOU3BEIECHUN BEKTOPOB, 3a/JaHHBIX
KOOpJIMHATaMU B OPTOHOPMHUPOBAHHOM Oa3Hce.

11

JIuneiiHble TpocTpaHCcTBa. Pa3MepHOCTh M 0a3UC JIMHEHHOTO MPOCTPAHCTBA.
Marpuna nepexoaa ot 6a3uca k 0azucy. [IpeobpazoBanue KOOpAUHAT BEKTOpa MpU
n3MeHeHnn Oas3uca. JIMHelHbIe OnepaTopsl, ASUCTBUS C JTUHEWHBIMU OIEPATOPAMHU.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHHUSI MATPHIIBI

12

Pa3zgen 3. KoMiiekcHBIE YMCJIA H MHOTIOYJI€HBI MHOXECTBO KOMIUIEKCHBIX YHCE.
@opMbI 3aMuMCH KOMIUIEKCHBIX uuces. JleHcTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH.
Pa3znoxenne MHOTOUICHA HA MHOKUTEJTH, OCHOBHASI TEOpEMa anreOpsl

13

Pasnen 4. Ananurnuyeckasi reoMmeTpust
Cuctembl KoopauHaT. Pa3nuyHble THIBI ypaBHEHUH IIII0CKOCTH

14

PaznuuHble TUIIBI ypaBHEHUH IPSIMOM Ha INIOCKOCTU U B IPOCTPAHCTBE

15

B3anMHOe pacrionokeHue mpsMbIX Ha IUIOCKOCTH U B IIPOCTPAHCTBE. BhrunciieHue
pacCTOSTHUM MEXAY ABYMS TOUKAMH, TOYKOM M NpsAMOM. BprumcieHne paccTosHUS
MEXKIYy CKpPELIUBAIOIIMMUCSA MNPAMBIMUA. B3auMMHOE pPacloOKEHUE IIJIOCKOCTEM.
Brluncnenue paccTosHUN MEX1y TOUYKON U INIOCKOCTBEO

16

KpuBble BTOpOoro mopsijika UX TeOMETPUYECKHE CBOWCTBA. YpaBHEHMs DJUIMIICA,
runep6oibl, mapadonasl OOuiee ypaBHeHHE KpUBOW BTOporo nopsaka. [IpuBenenue
KPUBOW BTOPOTO MOPsIJIKa K KAHOHWYECKOMY Buay. [ToBEpXHOCTH BTOPOTO MOpsiIKa

3.5 Temamuxka Kypcoevix npoekmoe (Kypcoevix paoom)

KypcoBble mpoeKThl (KypcoBble paboThl) yU€OHBIM IJIAHOM HE IPETYCMOTPEHBI.




4. Y4yeOHo-MeTOAMYECKOE M HH(OPMALIMOHHOE 00ecnevyeHune

4.1. HopmartuBHblie 1okyMeHTbl U 'OCThI

1. ®IrocC o CIEIUATLHOCTH 10.05.03 «udopmarmonnas 0€30MacHOCTh
aBTOMATHU3HPOBAHHBIX CHUCTeM», yTBepkAE€HHBIN [Ipukazom Munobpuayku Poccun ot 26.11.2020
Nel457;

2. AxageMudeckuii yueOHbIH 11aH 1o HanpasiaeHuto noarotoBku: 10.05.03 «Mudopmanmonnas
0€30MacHOCTh ~ aBTOMATHU3HPOBaHHBIX  cuctem».  [Ipoduib:  be3onmacHOCTH  OTKPBITBHIX
MH(POPMAIMOHHBIX CHCTEM - oyHast. 2026.

3. OOpa3oBarenbHas mporpaMMa o HampapieHuto noarotosku: 10.05.03 «Mudopmarnmonnas
0€30I1aCHOCTh ~ aBTOMATU3MPOBaHHBIX  cuctem».  Ilpodune:  be3omacHOCTh  OTKPBITHIX
MH(POPMAIMOHHBIX CHCTEM - ouHast. 2026.

4. VYka3 IIpesunenta Poccuiickoit ®enepanuu ot 01.12.2016 Ne 642 «Crtparerur Hay4dHO-
TEXHOJIOrn4ecKkoro passurtus Poccuiickoit denepanum».

5. Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eaepanmu ot 23.08.2017 Ne 816
«O6 ytBepxkaenuu [lopsiaka nprUMeHeHHs OpraHU3alUsIMH, OCYIIECTBIISIONIMMU 00pa30BaTEIbHYIO
NESITeIbHOCTh, AJIEKTPOHHOIO OOY4YeHMsl, JAMCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTMH IpH
peanu3any 00pa30BaTENbHBIX POTPAMMY).

4.2. OcHoBHas JuTEpaTypa

1. Topnauy, b. A. Jluneitnas anreOpa u aHaTUTHYECKAsE T€OMETPHS : YICOHHK s By30B / b. A.
I'opnau. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-507-44063-
4. — Tekcr: oanexTpoHsbld / JlaHb : dNeKTpOHHO-OMOMMOTewHass cuctema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneitnpie anreOpa U aHATUTHYECKAs TEOMETPHs : yueOHO-MeToauueckoe nmocodbue / M. U.
Cksopuosa, 1. B. AutonoBa, A. I'. Pathos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 ¢.— Tekcr: snextpoHHsiid / Jlane : anekTpoHHO-OMOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB, A. A. JluneiiHast anreOpa W aHagUTHUeCKas reoMerpus : yueOHHK / A. A.
Tyran6aes. — Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Texkcr :
AJIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/333359.

4.3 lonoTHUTEJIbHAS JJUTEPATypa

1. Munocnes, B. b. Kypc marematuku [uisi TEXHHUYECKHX BBICIIMX YYE€OHBIX 3aBEIACHHUM :
yueOHoe mocobue / B. b. Munocres, B. I'. 3y6koB, B. A. JIsxoBckuii. — 2-¢ uzn., ucnp. — CaHKT-
[TerepOypr : Jlanb, 2022 — Yacts 1 : AHanutnueckas reometpus. [penenst u psiapl. yHKIMHU U
npoun3BoHbIe. JInHelHas u BekTopHas anredbpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr:  onekrponnwld / Jlamp @  2neKTpoHHO-OmOmmorewnas  cuctema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc marematuku [uisi TEXHHUYECKHX BBICIIUX YYEOHBIX 3aBEIACHHUM :
yueOHoe mocooue / B. b. Munocnes, B. A. JlaxoBckuii, A. 1. MapTbiHeHKO. — 2-€ U31., HCTIp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIMM HECKOJIBKUX NepeMeHHbIX. VHTerpanbHoe
ncuucienue. Teopus moass — 2022, — 432 ¢. — ISBN 978-5-8114-1559 TekcT : 31meKTpOHHBIH //
Jlaub : anexTpoHHO-OMbOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/211355.

3. Kpatkuil kypc BbIcuied MareMaTHKHM [DIEKTpOHHBIM pecypc]: yueb. - DIeKTpoH. AaH. -
Mocksa: JlamkoB u K, 2017. - 510 c. [Pexxum mocryma: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ ’3KpaHa.] .

4. bexnemumies, /[.B. Pemenue 3amau U3 Kypca aHaJIUTHUYECKOM TI'€OMETPUM M JIMHEHHOU
anreOpbl [ DeKTpoHHBIN pecypc]: yueb. mocodue - DaeKTpoH. aaH. - MockBa: ®uzmatnut, 2014. -
192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana. |
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4.4 DueKTpoHHBbIE 00pa3oBaTe/ibHbIE PeCypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C MpUMEHEHHEM
cUCTeMbl aucTaHImoHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBEe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3IEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOrPaMMBbl:.

Hazsanue D0OP

Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368

AHanutuyeckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anredpa u

https://online.mospolytech.ru/course/view.php?id=462
AQHAIMTHICCKAs TEOMETPHS

Pazpaborannbsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsgok mnpoBeneHuss padOT B AUCTAHIIMOHHOM (opMare YCTAaHABIMBACTCS OTICIbHBIMHU

pacnopsHKCHHUSIME POPEKTOPa MO y4eOHOM paboTe W/UU IEHTPOM y4eOHO-METOINIECKON PabOTHI.

Kaxnpiii crygaeHT oOecriedeH WHIWBHIYAJIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K SJIEKTPOHHOM

Ononmoreke MOCKOBCKOI'O IOJUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WNHuTepHeT-pecypchl  BKITIOYAIOT Y4EOHO-METOJMYECKHE MaTephalibl B JJICKTPOHHOM  BHJE,

npeAcTaBiIeHHbIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTeMaTnueckoro oOpa3oBaHUs»

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nsle yueOHO-MEeTOANYECKHE U MHPOPMAIIMOHHBIE MaTepHallbl MPEACTABIEHBl Ha caiTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «VHTepHeT» Iisi OCBOCHUS

TUCIUTIINHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3uoHHOo€e ¥ CBOOOIHO pacnpocrpansieMoe nmnporpaMmmMmHoOc€ odecneyeHue

Ne| HaumenoBanme | Paszpadoruux IO JocTynHoCTh Ccblika Ha Enunblii peectp
(npaBooOJaaarenn) | (MHIEH3HUOHHOE, poccHiiCKUX MPOrpaMM JJif
CBO0OOIHO 9BM u B/l (npu Hajm4unm)
pacmpocTpaHsieMoe)
1 | AstraLinuxComm |OOO "PYCBUTEX- | JIunensunonunoe https://reestr.digital. gov.ru/reestr/
onEdition ACTPA" 305783/?sphrase_id=954036
2 | MoiiOduc 00O "HOBBIE Jlnnen3noHHoe https://reestr.digital. eov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_id=943375
TEXHOJOI'n"

4.6. CoBpemenHbIe MpodeccuoOHATbHBIE 0a3bl TaHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuenns pecypcoB cetu UHTepHET, 1OCTYNHBIX JISI OCBOCHUS AU CHUNINHBI:

HaumenoBanue

Cchbuika Ha pecypce

JoctynHocTh

HNudopmanuoHHo-cnipaBoYHbIe CHCTEMbI
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https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HoctynHa B cetn HTEpHET

Stack Overflow https://stackoverflow.com/ .
0e3 orpaHHYCHUI

HNndpopmanmonusie pecypebl CeTu

http:// .consultant.ru oc 0
KoncynbsrantlIroc p-//WWW u Hoctynu

[Topran ®enepanbHbIX
rocyJIapCTBEHHBIX 00pa3oBaTenbHBIX | http://www.fgosvo.ru. HoctymHo
CTaHJapTOB BBICILIET0 00pa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetn UnTepHET
0e3 orpaHuYeHUN

IPR Books https://www.iprbookshop.ru/ Hoctymnna B cetn UaTEpHET
0e3 orpaHUYeHUI

IMpodeccnonanbubie 6a3bl JAHHBIX

ba3a nanHbIX Hay4HOM a5ekTpoHHON | http://www.elibrary.ru HocrynHo
O6ubanoTexku

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHo

noJMTeMaTHUeCKas peepaTuBHO-
o6ubnuorpaduueckas u
HayKOMETpUYECKast
(bubamomeTpuueckas) 0a3a JJaHHBIX

5. MarepuajibHO-TeXHUYECKOe o0ecnevyeHre U CIUIIHHBI

MaTepI/IaJII)HO — TexHHYecKas Oaza YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHUEC BCCX BHUIOB
3aHATUH, OPEIYCMOTPEHHBIX Y4eOHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CAaHUTAPHBIM U
MPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «MaremaTrka» He pacrnionaraeT COOCTBEHHBIM ayIUTOPHBIM (DOHIOM U UCHIOIb3YET
y4eOHbIe ayTUTOPUU U3 00Iero GoHaa yHUBEPCUTETA.

IIpu HeoOxoaMMOCTH Ui TpPOBEACHUS HWHTEPAKTHBHBIX IPAKTHUYECKUX  3aHATUH
HCIIOJIB3YIOTCA KOMITIBIOTCPHBIC KJIACChl YHUBCPCUTECTA.
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6. MeToanueckue peKoOMeHIaluu
6.1. MeTtoanuyecKkue peKOMEHIAUHM JISl PENOAABATE/Isl 10 OPraHU3aANNH 00yYeHUs!

[Ipexxne Bcero, ciaenyer oOpaTUTh BHMMAHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
n3y4aeMblii MM MaTepHaj He TpeOyeT KakoH-In00 crienuanbHON (JIOTOJIHUTENbHON) TOATOTOBKH U
BIIOJIHE MOXET OBbITh YCIEIIHO W3YYEH, €CIM CTYIAEHTbl OYIyT MOCEIIaTh 3aHSTHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAILIHUE 33JaHUSl M TOJb30BATHCSA (IIPU HEOOXOJUMOCTH) CHCTEMOW IIAHOBBIX
KOHCYJIbTAIlMi B TEUCHHE KaXaoro cemectpa. Bomemmme B Kypc JImHEiHOW anreOpbl pa3iemsl
SBJIAIOTCS KJIACCHUYECKUMH, B TO K€ BPEMsI OHU INPAKTUYECKHM OPUEHTHPOBAHBI, TaK KaK HMEIOT
LIIMPOKOE PacIpOCTpPaHEHUE Ul pEIICHHs Pa3HOTOo poja 3ahady BHYTPU CaMOM MaTeMaTUKU U
IIPUKIIAIHBIX 3a4a4. FIX 0OCBOEHME IOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apIYMEHTUPOBAHO U SICHO
CTPOUTb YCTHYI0O U THCbMEHHYIO pe€db, YCIEUIHO IPUMEHSATh HAKOIUICHHbIE 3HAaHUSA B
npoeccCUOHATBLHON 1EATEIbHOCTH.

HeoOxonumo ¢ camMoro Havaina 3aHSATHM pPEKOMEHIOBAaThb CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIHUCOK BOIPOCOB JJIs MOATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHsATHM 11O JUCLUIUIMHE CIeyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTYIEHTOB
0 BUjIe ¥ (popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTECTAUN 10 AUCITUIUIMHE, CPOKAX MX
IIPOBEJIEHUS, YCIOBHAX J0IyCKa K IIPOMEKYTOUYHON aTTECTALIUU, IPUMEHSAEMBIX BUJAX
MIPOMEXKYTOUYHOT'O KOHTPOJIS.

W3noxeHne TEOPETUYECKOTO MaTephala JIOJKHO COMNPOBOKIATHCS WIUIFOCTPATUBHBIMU
IpyUMepaMu, TIIATEIbHO OTOOpAaHHBIMU IpernojaBaTesieM TaK, 4TOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIQJIKM TIpU PEIIEHUU 3aJa4d HE OTBJICKAJIM OT IJIABHOTO: OCMBICIIEHHS HJIEU U CYTHU
npuMeHsieMblx MeTonoB. Cienyer Bcerja ykKa3blBaThb IMPUMEPHI MPAKTUYECKOTO IMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUN U (POPMYIL.

[IpakTiueckue 3aHATHSA JOJDKHBI OBITH OpPraHM30BaHBI IpENoAaBaTesieM TakKhuM o0pa3om,
9TOObl  OCTAaBaJOCh BpeMs Ha TMEPUOAMYECKOE BBIOJHEHHE CTYACHTAaMH  HEOOJIbIION
CaMOCTOSITENIbHOM pabOThI B ayIUTOPUH JI TPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHalia.

[IperonaBaTens, BEAYLIMH MPAKTUYECKHE 3aHATHs, JAOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKHH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY 0003HAUYECHHUH.

[IpenonaBaTento cieayeT JOOMBAThCA CUCTEMAaTHYECKOW HENPEPhIBHOM paboTHI CTYIEHTOB B
TE€YEHHE CeMeCTpa, HE0OXOAMMO BBISBIISATH CUIBHBIX CTYIEHTOB M IPUBJIEKATh UX K HAy4HOIl padore,
K Y4acCTHIO B Pa3HOI'0 poJia OJIMMIINAAAaX U KOHKypcax.

CTyneHT JOKEH OIIyIIaTh 3aMHTEPECOBAHHOCTh MPEINoiaBaTess B JOCTHKEHUH KOHEYHOTO
pe3yibTara: B IpHOOPETEHNH 00YyUaIOIMMHKCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOTIJICHHOM
nH(popManye A pereHus 3aja4d B 1poecCuoHaTbHOU JesSTeIbHOCTH.

6.1.1 O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[IpoBenenue 3aHATHI U aTTECTAI[M BO3MOYKHO B AMCTAaHIIMOHHOM (popMate ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoir «Marematukay 3JIEKTPOHHBIX oOpaszoBarenbHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpamMMslI (cM. 1. 4.4).

[Topsimox mpoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACITHHBIMHU
pacnopsKeHUSIMH IPOPEKTOpa Mo yueOHo paboTe U/UiTu LIEHTPOM y4eOHO-MeTOINYECKON paboThlI.

6.2. MeToanueckue yKazaHHus sl 00y4alOLIUXCS 110 OCBOCHHIO IMCUMILTIUHbBI

Pa3nes: 3j1eMeHTHI JINHEITHON aaredpsbl

Martpuusl u onpeaenautenau. [Ipexie Bcero, CTyICHT JOKECH MOHATh, YTO MaTPHIIA — 3TO
Tabnuia yucen (mpuueM dTa TabJIUIa MOXKET UMETh OJIMHAKOBOE YHUCIIO CTPOK U CTOJIOIOB, a MOXKET
OBITh U TIPSIMOYTOJIHHOM), & ONIPEICTUTEINb- 3TO YUCIIO, 3aICHIBAEMOE B BUJIE KBAAPATHOM TaOIUIIBI,
TO €CTh ONPEACIUTEIH CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MATPHIL.
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Crnenyer oOpatuTh 0co00€ BHUMaHHE Ha ONEPAIMI0 YMHOKEHHUS IPSIMOYTOJIBHBIX MaTPUIL U
MOHSATh, KAKUM TMOJIYy4YaeTcsl MOPSIOK MaTpullbl — mpousBeneHus. OCOOEHHOCTh MaTpHI] TaKXKe

COCTOMT B TOM, YTO IPOM3BEJCHHE MATPMIl HE IEPECTaHOBOYHO, To ecth AB# BA Cnenyer
00s13aTeNIbHO yOAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIIUE 3a/1a4H.

BaxHbIM siBIIsieTCsl MOHATHE OOpaTHOM Marpuibl. Hamo 3HaTh ycioBHE CYyIIECTBOBAHUS
o0paTHOW MaTpHLbl U AIrOpUTM ee noctpoeHus. Ilocie ee BbIUMCIEHUS 11€I€CO00Pa3HO J1eNaTh

MPOBEPKY NPABUIBHOCTU PEILEHUS, BBIMOJIHUB OINEPAlMI0 YMHOXXEHUS A'A=E (mommkHa
MOJTYYIHUTHCS SAMHUYHAS MaTPHUIIA)

[Ipn u3yueHuM omnpeneauTeneii Hal0 YEeTKO YCBOUTH MOHATHUS MHUHOpA, alreOpandecKkoro
JIOTIOJTHEHUSI, 3HAaTh MHOTOYHCIICHHBIE CBOWCTBa ompenenutens. JlJis OCBOGHUS TEXHUKH
BBIUMCIICHUS OIpeaenuTeNel 1enecooOpa3Ho, BBIOpAaB MPOU3BOJIBHBIN  OINpeNeIUTeNb BHIIIES
TPETHETO MOPAIKA, PACKPHITH €r0 PA3IUYHBIMU CLIOCOOAMU, TPUMEHSS PAa3JIOKEHHUE U TI0 CTPOKAM U
o croibmam. OOpaTUTe BHUMaHWE, KaKHEe CTPOKHU (CTOJIOIMBI) MPEANOYTHTEIbHEE BHIOMPATH IS
PACKPBITHS ONIPEICITUTENS, YTOOBI yIIPOCTHUTH €T0 BhruucieHne. Oco6eHHO 3 (HEKTUBHO BEIYUCIICHUE
OTIPEACIUTENS C MOMOUIBIO AJIEMEHTAPHBIX MPEoOpPa30BaHMM, MPUBOIAIIMX €ro K TPEYroJbHOMY
BHTY.

[Ipu n3yyeHuu pemeHnii CHCTeM JIMHEHHBIX anreopandeckux ypaBHenuii (CJIAY) obparure
BHHUMaHUE, TPEXK/IC BCETO, HA TIOHSATHE PEUICHHS] CUCTEMbI U yCIIOBUS CYIICCTBOBAHHS PEIICHUN B
3aBUCHUMOCTH OT COOTHOLIEHHS MEKYy PAHI'OM MATPHIIbl, PAHIOM PACIIMPEHHON MAaTPHUIbl CUCTEMbI
Y YUCJIOM HEW3BECTHBIX W ypaBHeHHU. OOparhTe BHUMAaHHE Ha YCIOBUS MPUMEHEHHS (HOPMYI
Kpamepa u wmetoma oOpaTHOii MmaTpuubl. BHuMarenbHo pa3OepuTe MpUMeEpbl pEIIeHUs
MIPOU3BOJILHBIX CHUCTEM JIMHEHHBIX ajreOpanyueckux ypaBHEHHMH MeTtogoMm [aycca (BBeneHue
0a3MCHBIX U CBOOOHBIX TIEPEMEHHBIX ).

Pa3nes: DiieMeHThI BEKTOPHOM ajiredpsnl

[Ipu u3y4yeHnu JaHHOM TeMbl OOpaTHTE BHUMAaHHUE HA JMHEHHBIC ONEepalMy HAJl BEKTOPAMH,
Ha TIOHSTHS JIMHEHHON HE3aBUCHMOCTH W JIMHEWHOW 3aBUCHMOCTH BEKTOPOB, Ha (YHIaMEHTAILHOE
MOHATHE Oa3nuca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha Pa3JIOKCHHE
BEKTOpa 1o 0a3ucy.

3HaTh OmpeJeNeHHe, TEOMETPHUECKHUE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMENIAaHHOTO
MIPOU3BEICHUST BEKTOPOB, (DOPMYJIBI JIJISI MX BBIYHCIICHUS B BEKTOPHOH M B KOOPAMHATHON (opme.
OO0s3aTenbHO 3HATH U YMETHL TMPOBEPATH YCIOBHA OPTOTOHAJBHOCTH, KOJUIMHCAPHOCTU U
KOMILUIAHAPHOCTH BEKTOPOB.
Pa3nen: KOMIJIEKCHbIE YMCJIAa 1 MHOTOYJIEHBI

B ortom pasgene, mpexae BcCero, HaJo0 IMOHATh, YTO KOMILIEKCHOE YHCIO SBUJIIOCH
pacuMpeHueM TOHITHS JCHCTBUTENBHBIX YHCEN, 3HATh OMNpEIeNIeHHe W TpH (GOPMBI 3amucH
KOMILJIEKCHOTO yucina (anredpanuecKkyro, TPUTOHOMETPUUECKYI0O U  TOKa3aTeNbHYIO),
TCOMETPUYECKYI0 MHTEPIPETALNI0 KOMIUIEKCHOTO YKCIa ¥ B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MCKIAY MHOXCCTBOM KOMIUICKCHBIX YHUCCII U MHOKCCTBOM TOUYCK KOMILIEKCHON IUIOCKOCTH. 3HATh
dopmyny Diinepa. KoMmriekcHbIe Yrcia MOXHO H300pakaTh C TOMOIIBIO BEKTOPOB HA KOMIUIEKCHON
IIJIOCKOCTH. HO3TOMy onepanru CJI0KCHUA U BBIYUTAHHUA KOMIIJICKCHBIX YHUCCII MOTYT OBITE CBCICHBbI
K OTIepaIMsM CIIOKEHUS U BBIYUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

HaI[O 3HATb M YMCTH BbBIIIOJHATE OICpallMd YMHOXCHHA, MACJICHUSA, BO3BCIACHHUA B
MOJIOKUTETBHYIO CTENeHh KOMIUIEKCHBIX YHCEJ, 3allMCAHHBIX B TPUTOHOMETPHYECKOW (opme,
W3BJICYCHUS KOPHS N-0H CTEMEHN W3 KOMILIEKCHOTO YHMCIIa.

Crnenyer oOpaTuTh BHMMaHHUE Ha TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEN SBIJISCTCS
3aMKHYTBIM, TO €CTb Jro0ast anre6pa1/mecxaﬂ onepanyda Hal KOMIINICKCHBIMU YUCJIaMH HEC BBIBOAUT 3a
Tpeelibl 0071aCTH KOMIUICKCHBIX YHCEIT.

Hano 3HATb PA3JIMYHBLIC BUALI PA3JIOKCHHUA MHOTOYICHA HA MHOXUTCIIN IJIA CIIy4acB, KOrjga
Cpelu KOpHEH MHOro4JieHa MOTYT OBbITh KpaTHbIe, KOMIUIEKCHbIE KOpPHH. OJTH CBeIEHHUs OyayT
HCII0JIB30BAThLCA, HAIPHUMEP, B UHTCIPAJIbHOM UCHUCIICHUU IIPU BBIYUCIICHUN UHTCTPAJIOB OT I[pO6H0-
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panMoHaNbHBIX (YHKIMN, IPU PELICHUU JTUHEHHBIX OJHOPOIHBIX AU depeHInanbHbIX ypaBHEHHHA
N-TO TOPAJIKA C MIOCTOSTHHBIMHU KO3 (DUITHCHTaAMHU.
Pa3nesi: AHAJIMTHYECKAsl TeOMeTPHsi

IIpn wu3ydyeHMM aHAIUTUYECKOM TIE€OMETPHUM CIEAYET, INPEXKAEC BCEro, IMOHATh, YTO €€ 3ajadyei
ABIISIETCSA U3yYEHHE T€OMETPHUECKUX OOBEKTOB IMPHU MOMOLIM AaHAIUTHUECKUX METOAOB alreOphl U
MAaTeMaTUYECKOro aHaau3a. B OCHOBE Takoro IoaxoAa JEXUT METOJ KOOpPAWHAT, BIIEPBBIC
cucreMaTHyecku npuMeHeHHbld P. Jlekaprom. OcCHOBHbIE HOHATHS T'€OMETpUM (TOUKa, IpsMasd,
IJIOCKOCTD) SIBJISIFOTCSL HEONPEAENSAEMBbIMM, U JUISI UX ONMCAHMS MPUMEHSETCS aKCHOMaTHYECKUN
METOJI, TO3BOJISIONINM yCTaHOBUTB B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM TOUYEK
MPSIMOI 1 MHOXKECTBOM JICHCTBUTEIILHBIX YUCEI U, TAKAM 00pa3oM, BBECTH CUCTEMY KOOpAHMHAT.
Hano detko ycBouUTh pa3nuuHble (OpMBbI ypaBHEHHH MPSIMON M MJIOCKOCTH YMETh IEPEXOAUTh OT
onHOM popMbI K npyroif. CiieyeT OCMBICTUTD B YCIIEIIHO PUMEHSTh PEIISHHs KJIaCCHYECKHX 3a1a4
AHAJINTUYECKOU F€OMETPHUH O B3aMMHOM PACIIONIO0KEHUH NPSAMBIX U IJIOCKOCTEM, YMETh ONPEAEIATh
YIJIBI U PACCTOSIHUSL MY pa3IMYHBIMU T€OMETPUYECKHUMU OOBEKTaMHU.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCIEIIHOE M3Y4YeHHEe AUCLUUIUIMHBI « JIuHelHas anreGpay,
npuobpereHne HEOOXOAMMBIX KOMIIETCHIIMH, YMEHMHA M HABBIKOB BJIAJCHHS MaTeMaTUYECKUM
anmnaparomM TpeOyeT OT CTyAEHTOB OOJIBIION caMOCTOATEeNIbHONW paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX HA CAMOCTOSITENIbHYIO pab0OTy B COOTBETCTBUH C yUEOHBIM IIJIAHOM,
O0JIbLIIEe YKMCIIa YACOB, OTBOJMMBIX Ha BCE BU/Ibl Ay JUTOPHBIX 3aHATHH.

7. DOHJ OLEHOYHBbIX CPEICTB

I[JISI KOHTPOJIA YCHCBACMOCTHU M KadCCTBa OCBOCHUA JHUCHUIIIMHBI HaCTOSIH_Ief/’I HpOFpaMMOfI
npeaAyCMOTPCHBI CJICAYIOMUC BUIbI KOHTPOJIA:

- KOHTpOJIb TEKYIIEH ycreBaeMOCTH (TEKYIUH KOHTPOJIb);

- MPOMCIKYTOUHAd aTTCCTAUA (BKSaMCH).

7.1 Meroabl KOHTPOJIA U OLCHMBAHMSA Pe3yJIbTATOB 00y4YeHUs

HaunmenoBanue
Bun koHTpOIIA
KOHTPOJIS KpaTkast xapakTepucTHKa KOHTPOJIS
Ne n/mt pe3ysbTaToB
PE3yIbTaTOB pEe3yNbTaTOB 00YUYEHHS
00yueHus
00yueHus
OO0yuarommmiics B TEUCHUE ceMecTpa
Pacuetno- CaMOCTOSITENIbHO BBINIOJHAET psJ pacueTHo-
1 rpadudeckas Texymmit rpadgudeckux padbotr mo Teme pazaena. [lpwm
pabora IIPOBEPKE IIPENoaBaTellb OLICHUBAET KaueCTBO
odopMmIIeHHs, TPABIJIBHOCTh PACUETOB.
Pemenue KOHTpPOJIbHOM paboThI
OCYIIECTBIISIETCS HA TMOCJIETHEM 3aHATHUU
nzydaemoro pasaena. KonrponbHas pabota
KonTponbHas . Y p P P
2 AGoTa Texymuit BBITIONHSETCS ~ WHAMBUAYAIbHO  KaXIbIM
P ctyaeHToM. Ilpu mpoBepke mpenogaBaTelb
OLICHUBAET TMPaBUIBHOCTh IPOU3BEACHHBIX
pacyeTos.
TectupoBaHHe MPOBOIUTCS HA TMOCIEAHEM
3aHATUM U3y4aeMol TeMbl. TecTupoBaHHE
. oCylIecTBIseTCs, OO0  TpH  TOMOIIH
3 Tect Tekymmit Y N P
KOMITBIOTEPHOH CHCTEMBI TECTUPOBAHHUS, JTHOO
C HCMOJb30BAaHUEM BBIJAHHBIX TECT-3aJaHHM
Ha OymaxkHoM Hocutene. B pamkax
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TECTUPOBAHUSA IIPOBEPAETCA
TEOPETHUECKOM 0a3bl.

3HAaHHUC

4 DK3aMeH

[IpoMexyTOUYHBII

[IpomexyTouHas arTecTanus OOydarolIMXCS B
¢dopme sK3aMeHa MPOBOAUTCS IO pe3yJbTaTaM
BBIMIOJTHEHUSI BCEX BUIOB Y4YeOHOM paboThl,
IPEyCMOTPEHHBIX Y4eOHBIM IJIAHOM IO JTaHHOU
OUCLMIUIMHE, NpU  3TOM  YUYHUTHIBAIOTCS
pE3yJIbTaThl TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTU
B TeyeHHe ceMecTpa. OuneHka CTENeHU
JOCTIKEHHUsI  OO0yYaroIlMMHCS  IUIAHUPYEMBIX
pe3yabTaroB  OOydeHHss 10  JUCIMILUIMHE
IIPOBOJUTCS MpENoaBaTeieM, BEIy UM 3aHATHS
[0 JUCUUIUIMHE METOJIOM 3KCIEPTHOM OLEHKH.
ITo wuroram npPOMEKXYTOUHOM aTTeCTallMy IO
JUCLMILIMHE BBICTABIISIETCS OLIEHKA «OTIMYHOM,

«XOpOouo»,

«YIOOBJIETBOPHUTECIBHO»
CHCYOOBJICTBOPHUTCIIBLHO».

U1

7.2.

IIkaJjia ¥ KPpUTEPHH OLlCHUBAHUS Pe3yJIbTATOB 00y4eHHUA

[Toka3zareneM OolleHMBaHU KOMIETSHIIUI HA pa3IMUHBIX 3Tanax uX (OPMHUPOBAHUS SIBIISAETCS
JOCTHKEHHE 00yJaroIMMHUCS IJIAaHUPYEMbIX PE3yJIbTaTOB 00yUeHUs MO JUCHUILTUHE (MOAYIIO).

Kputepuu oneHuBanus

IToxka3arenn
HeynoBjaeTBOpUTEJIbHO | YIOBJETBOPUTEIbHO Xopouro OT1au4Ho
3HATH: OO0yuarommmiicst OO0yuarommiicst O6yuarommii | OOyuaronu
TEOPETHUECKHUE | JEMOHCTPHUPYET MOJHOE | JEMOHCTPUPYET cs Hcst
OCHOBBI OTCYTCTBHE WU HETIOJTHOE JEMOHCTPHUPY | AEMOHCTPHU
JIMHEHOM HEJIOCTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
anreOpsl 1 COOTBETCTBHUE CIEAYIOIIMX 3HAHUW: | COOTBETCTBH | MOJIHOE
AHAJIMTUYECKON | CIEIYIOINX 3HAHUM: TEOPETUUECKHE e COOTBETCTB
r€OMETPUH, TEOPETUUECKHE OCHOBBI OCHOBBI JINHEHHOMN CIeNYIOIIUX | U€
KOMIUIEKCHBIE | TUHEHHOMN anreOpsl U anreOpsl U 3HAHUM: CJIe1yIOIIHU
quca. AHAJIUTUYECKON AHAJTUTUYECKOMN TEOPETUYECK | X 3HAHUU:
T€OMETPHH, T€OMETPUH, 1€ OCHOBBI TeopeTHIec
KOMIJICKCHBIE YHCIIA. KOMIUICKCHBIC YHCIIa. | JTUHEHHOU KHE€ OCHOBBI
anreOpsl U JIMHEWHON
aQHAJTMTUYECK | alreOpbl U
o aHAJIUTHYEC
T€OMETPHH, KO
KOMILUIEKCHBI | T€OMETPHH,
€ yucna. KOMIUIEKCH
Homnyckarorc | e yucna.
s CBoOoaHo
HE3HAYUTENb | ONEpPUPYET
HBIE OIUOKH, | IPHOOPETEH
HETOYHOCTH, | HBIMH
3aTpyAHEHUS] | 3HAHUSIMH.
npu
AHAJIUTUYECK
ux
OTepaLHsIX.
yMeTh: OO6yuaromwmiics He ymeer | OOydaromuiics OoOyuaroruii | OOyuaromm
pemaTh 3aja4i | UM B HEJOCTAaTOYHOMN JEMOHCTPUPYET cA Hcst
Y YIPAXHEHHS | CTEIIEHU YMEET: HETOJIHOE JIEMOHCTPUPY | NIEMOHCTPHU
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UCIIOJIB3YS pemarth 3aJa4u u COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaKHEHUS UCTIONb3Ysl | CIEIYIOIIMX YMEHUN: | COOTBETCTBHM | IIOJIHOE
METOJIBI, OCHOBHBIE METO/BI, pelars 3aJa4u U e COOTBETCTB
W3y4CHHBIC B U3y4EHHBIEC B Kypce YIPaKHEHUS CIECNYIOIINX | He
Kypce JTMHEWHOU anredpe u HCIIOJIb3YSl OCHOBHBIE | YMEHUM: () (S14%0) 1105
JIMHENHON aHAJIMTUYECKOMN METO/Ibl, U3YYEHHBIE B | peIIaTh X YMCHMUIL:
anreodpe u reOMETPHH; Kypce JTUHENHON 3a/la4M U pelars
AHAJINTUYECKOU | OIEpUPOBATH C anredpe u YOPaXHEHUs | 3aa4U U
reOMEeTpUH; KOMIUIEKCHBIMU aHAJIUTUYECKOM UCIIOJIB3YS YIOpaKHEHU
OIEpUPOBATH C | YUCIIAMH. reOMETPHH; OCHOBHBIE A
KOMIUIEKCHBIMU OIIEPUPOBATH C METO/IbI, UCIIOJIB3YS
YHCIIAMU. KOMIUIEKCHBIMU U3Y4YCHHBIE B | OCHOBHBIE
YHCIIaMU. Kypce METO/IbI,
Jlomyckatrores JIMHEWHOHU U3Y4YCHHBIE
3HAYUTEIIbHBIE anreOpe u B Kypce
OLIMOKH, MPOSIBISAETCS | aHAIUTUYECK | JIMHEHHOU
HEJIOCTaTOYHOCTh ot anredpe u
YMEHUH, 110 psALY reOMETpUH; aHaJINTUYEC
roKa3arelieu, ONIEPUPOBATH | KOU
o0yyaroimuics c rE€OMETPHH;
UCIBITHIBACT KOMIUIEKCHBI | OIIEpUpOBAT
3HAYUTEIIbHbIE MU YMCIIaMHU. | b C
3aTpyIHEHUS IIpU YMmenus KOMIUIEKCH
OIIEPUPOBAHUU OCBOEHBI, HO | BIMH
YMEHUSIMU TPU UX JIOTYCKAIOTCS | YUCIIaMHU.
[IEPEHOCE Ha HOBBIE He3zHauutens | CBoOOAHO
CUTYaLUH. HbI€ OLIMOKH, | OTEpHpYET
HETOYHOCTH, | IpuoOpereH
3aTpyJIHEHUS | HBIMHU
pu YMEHUSIMU,
AQHAINTUYECK | IPUMEHSET
nx UX B
oreparnusx, CUTYaLUsAX
nepeHoce MOBBILLIEHH
YMEHUH Ha oi
HOBBIE, CJIOKHOCTH.
HECTaH/IapTH
ble
CUTYallUH.
BJIANETD: OO0yuarommmiicst He | O0yJarommiics B O6yuarommii | OOyuaronu
HaBbIKaMU BJIa/ICET WIH B | HEJJOCTATOYHOM CSl YaCTUYHO | Mcs B
IIPUMEHEHUS HEJ0CTaTOYHOW CTENEHU | CTETIEHHU BIIAJIEET: BJIQ/ICET: MIOJIHOM
JMHENHON BIIaJICET HaBbIKaMU HaBbIKaMU o0beme
anreOpsl U HaBbIKaMU IPUMEHEHUS | IPUMEHEHUs IIPUMEHEHHS | BIIAJICET:
aHAJIMTUYECKON | JTMHEWHOU anreOpsl U JUHEHON anredpsl U | TMHEWHON HaBBIKAMH
reOMETPHUH K aHAJIUTUYECKOU aHAJIUTUYECKON anreOpsl 1 IIPUMEHEHU
€CTECTBEHHOHA | F€OMETPHUH K rE€OMETPHUH K AQHAINTUYECK | s TMHEUHON
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | O anreOpsl U
(pusnyeckum u | (puznyecKkuMm 1 (puznyeckum n TEOMETPHUH K | aHAJIMTHYEC
TEXHUUYECKUM) | TEXHUYECKHM) 33Ja4aM. | TEXHUYECKUM) €CTECTBEHHO | KOH
3aaqam. 3aa4am. Hay4YHBIM reOMETPHUH
OOyuaromuiics (pusnyeckum | kK
UCIBITBIBACT u €CTECTBCHH
3HAYUTENIbHbIE TEXHUUYECKUM | OHAyYHBIM
3aTpyIHEHUS [IpU ) 3a71a4am. (pusugeckn
IIPUMEHEHNN HaBBIKOB | HaBblku M U
B HOBBIX CUTyalUsX. OCBOEHBI, HO | TEXHHYECKU
JIOTYCKAIOTCS | M) 3aJa4aM.
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He3HauuTenb | CBoOOAHO
HbIE OUIMOKHU, | IPUMEHSET
HETOYHOCTH, | HOJYYECHHBI
3aTPyAHEHUS | € HaBBIKU B
npu CUTYyaIHsX
aQHAJTUTUYECK | TIOBBIIICHH
1504 on
onepauusx, CJIO’KHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHIApTH
13
CUTYAIIUH.

IIIkana oneHUBAHUS HpOMe)l(yTO‘lHOﬁ arreCcTalnMm: 3K3aMeHa.

[Ixasa ouieHnBanus

Onucanue

OTIIN4HO

BrinmonHeHb! Bce BUJIbI Y4eOHOH paOOThI, MPEAYCMOTPEHHBIC YI€OHBIM
miaHoM. CTyIeHT NEeMOHCTPUPYET COOTBETCTBHE 3HAHUH, YMEHHUH,
HABBIKOB TMPUBEJACHHBIM B TaONMIIAX [OKA3aTelsiM, OMNEpPUpPYyeT
MpUOOPETEHHBIMHU 3HAHUSIMU, YMEHHUSIMH, HaBBIKAMU, IPUMEHSET UX B
CUTyalHUsIX NOBBILIEHHOW CIIO)KHOCTH, HE HMCIBITHIBACT 3aTPyAHEHUU
NP AHAIUTUYECKUX OMNEpalusix, MEePEeHOCEe 3HAHWUM W YMEHUH Ha
HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

Xoporo

BoinonHeHs! Bce BUJIbI Y4eOHOM paboThl, IPEAyCMOTPEHHBIE YU€OHBIM
w1aHoM. CTyZeHT NEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHHH, HaBBIKOB MTPUBEACHHBIM B TAOJIUIAX TOKA3aTENSIM, OTIEPUPYET
nproOpEeTEeHHBIMU 3HAHUSMH, YMEHHUSIMU, HaBBIKAMU, TPUMEHSET UX B
CUTyalusiX TOBBIIIEHHON Clo)XHOCTH. Ilpu 3TOM MOryT OBITH
JIOIyIIIEHbl He3HAYUTENbHbIE ONIMOKH, HETOYHOCTH, 3aTPYJHEHUS TIPH
aHAJIMTUYECKUX ONepalusix, MepeHoce 3HAaHUN U yYMEHUI Ha HOBBIE,
HECTaHIapTHHIE CUTYaLUH.

y,[[OBHCTBOpI/ITeJ'IBHO

BrinonHeHs! Bce BUJIbI Y4eOHOM paboThI, MPEAyCMOTPEHHBIE YU€OHBIM
w1aHoM. CTyZ€HT NEMOHCTPUPYET HEINOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHUI, HaBBIKOB TPUBEJEHHBIM B TabMMUax IMOKa3aTessM,
JOMyCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBUE
3HAHWM, yMEHUH, HABBIKOB I10 PsIIy IMOKA3aTeNeH, CTYyIE€HT UCTIBITHIBAET
3HAUUTENIbHbIE 3aTPyJHEHUS @IPU ONEPUPOBAHUM 3HAHUSAMU W
YMEHHSIMH IPU UX NEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnerBopurenbHo

He BemonHen oauH wim  Oonee BHAOB y4yeOHOUM  paboThI,
IPEIYyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIeHT JI€MOHCTpUpPYET
IIOJIHOE OTCYTCTBHE€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B Ta0auIax IOKa3aTelsM,
JIOMyCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBUE
3HaHWM, YMEHMI, HABBIKOB IO PsIy ITOKa3aTesIel, CTYAEHT HE MOKET
ONEpUpPOBATh 3HAHUSAMU U YMEHHUSMM IIPH HUX IIEPEHOCE HAa HOBBIE
CUTYalluu.

HIxa/jia oueHMBaHUSA TEKYLIEro KOHTPOJI.

HanmeHoBaHME KOHTPOJISI
pPE3YJIBTATOB O0yUYSHUS

[Ixana oneHuBaHug Onucanue
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PacuerHo-rpaduyeckas pabora

Otnnuno - Pabora cnana B
CpPOK, pacueTHasl 1
rpaduyeckas 4acTu
BBINOJIHEHBI BEPHO, JTHOO
UMEIOTCS HEI0UETHI, HE
BIIMSIOIIME Ha KOHEUHBIN
pe3yJibTar.

Xopo1o - pacueTHast 4acTh
BBITIOJIHEHA BEPHO, B
rpau4eckoil yacTu ecTb
3aMeyaHus

VY 10BIETBOPUTEIBHO - B
PaCcYETHOM YaCTH €CTh
3aMe4aHusi, METO]
BBINOJIHEHHS TpauIecKoi
YyacTu BbIOpaH BEpHBIN
HeynosnerBopurensHoO - B
pacyeTHOM U rpaduIecKoit
4acTsaX €CTb IpyOble
3aMeyYaHusl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATHH
COOTBETCTBYIOIIETO pa3zena
IHCIUIUIMHEI U CIaeTCs 10
OKOHYAHUH U3Yy4CHUS
COOTBETCTBYIOIIETO pa3zeia
JquctuIInHbl. PI'P 1omKHEI
OBITH BBIIOJIHEHBI U
O0(OPMIICHBI B COOTBETCTBHH C
TpeOOBAHUSAMHU METOIMIECCKUX
yKa3zaHui kadeapsol.

KonTponbhas pabora

OtnuaHo - PaboTa BEICOKOTO
Ka4yecTBa, yPOBEHb
BBITOJIHEHHSI OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUYECKOE
coJiep>KaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HE00XO0JUMbIE IPAKTHUECKUE
HaBBIKU Pa0OTHI C OCBOEHHBIM
MaTepHuagoM c(hOpMHUPOBAHEI,
BCE MPETyCMOTPEHHbIE
nporpamMmoi o0ydeHus
yueOHbIe 3aJIaHHsI BBITIOIHEHBI,
100 HEKOTOPbIE U3
BBINOJIHEHHBIX 3aJaHUI
coJiepKaT HE3HAUYNUTEIIbHBIC
OIINOKHU

Xopouio - YpoBeHb
BBINOJIHEHHSI pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUYECKOE
coJiep>KaHHe Kypca OCBOEHO
YaCTUYHO, HO MTPOOETBI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, He0OXOMbIe
NPaKTUYECKHE HABBIKUA PaOOTHI
C OCBOEHHBIM MaTE€pHaJIOM B
OCHOBHOM C()OPMHPOBAHBI,
HEKOTOpBIE BUIbI 3a/1aHUI
BBITTOJIHEHBI C OINOKAMH.

Y 10BIETBOPUTENBHO -
Teoperudeckoe conepkaHue
Kypca OCBOCHO YaCTUYHO,

3aImuTa TeMbI BKIIOYACT
pelIeHue 3a1a4 B ayJuTOPUH B
TE€YEHUE OJIHOU Iaphbl U
MPOXOJIUT MOCIIE U3YyUCHUS
COOTBETCTBYIOIIETO

paszaena. bunersl cocTosT U3
BOITPOCOB, MO3BOJISOIIAX
OIICHUTH C(HOPMHUPOBAHHOCTH
KoMIeTeHIui. Ha oTBeTHI
otBoauTcA 1,5 gaca.
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HE00XO0IMMbIE TIPAKTUUECKUE
HaBBIKH pa0OTHI HE
c(hopMUPOBAHBI, OOJIBITUHCTBO
MPEeyCMOTPEHHBIX
IIPOrpaMMoi 3ajaHui He
BBITNIOJIHEHO; IIPH
JIOTIOJIHUTEIIbHOU
CaMOCTOSITENILHOM paboTe Haj
MaTepHaoM Kypca BO3MOXKHO
MOBBILICHHE KaueCcTBa
BBITOJIHEHUSI YI€OHBIX
3aJaHuH.
HeynosnerBopurensHo -
TeopeTtnueckoe cogepaHue
Kypca He OCBOEHO,
HE0O0XO0JUMbIE TPAKTHUECKUE
HaBBIKH PaOOTHI HE
c(hopMUpPOBaHBHI,
peayCMOTPEHHBIE
IpOrpaMMoii 3a1aHNs He
BBINOJIHEHBI

TectupoBanue 1o MpoNIEHHON
TeEME

Tect conepxut 20 3a7aHUM,
IIPABWJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET |
Oamuty. Bpems TectupoBanus -
30 munyT. CTygAeHTY
MIPEOCTABIISACTCS JIBE MOMBITKU
IUTSI IPOXO>KJICHUS TeCTa.
MakcumanbpHas OLIEHKA 32 TECT
- 20 6amnos. Tect cuuTaeTcs
YCHENTHO MPOICHHBIM, €CITU
CTYAEHT fai He MeHnee 60%
IIPAaBWIBHBIX OTBETOB (HaOpa
He MeHee 12 6auioB).

TectupoBanue
OCYILIECTBIISICTCS, TUO0 MIPU
HOMOILY KOMITBIOTEPHOM
CHUCTEMBI TECTUPOBAHUS, THOO
C MCITI0JIb30BaHUEM BBbIJaHHBIX
TECT-33JaHUI Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILIECTBIIETCS POBEPKA
TecTa 3K3aMEHATOPOM U
BBICTABJISIETCS OLIEHKA
COTJIaCHO METOJUKHU
BBICTaBJICHUS OLIEHKHU.

7.3.1 Tekymmuii KOHTPOJIb

7.3.

OueHovHbIe CPeACTBA

Komnnexkm 3a0anuii ona evitnonnenus pacuemuo-cpaguyueckux paoom (PI'P)

PI'P Nel, uacmp 1

-1 0 2.0
A=|1 3 2 B=0 -3
4 0 -3 1 1

3aganue Nel. JTansl MaTpUIlbI

)51

. 2 T
BrImomHUTS aeiicTBUS: A" +8B"

3ananue No2. [IpooKuTh JTaHHOE MATPUYHOE PABEHCTBO

Y TIPOBEPUTH €ro Ui MaTpull A U B u3 mepBoro 3a1aHusl.
3ananue Ne3. BeluucnuTh onpeaennuTeib IByMs CIOCO0aMHU: pa3iokKEeHUEM I10 MIEPBOIl CTPOKE U
Pa3lIoKEHUEM IO TIEPBOMY CTOJIOILY.

(2A+3B)’ —44° —6A4B =0
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0 -1 2
2 1 -1
1 -1 1
1 -2 1

—_—— O =

3ananue Ned. J{ns naHHOM MaTpHIlbl HailTH 0OpaTHYI0 MaTpuily. Caenarb IpOBEpKY.
1 0 2
1 1 0
-1 2 3

3aganue NoS. Pemiuth MaTpuyHOE ypaBHEHHE AXB=C (maiitu X). CrenaTh IpOBEPKY.
-1 2 3 4 0 4
A= ;. B= ;. C=
2 1 2 3 -9 3

3apnanue Ne6. Haiitu panr MmaTpuibl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3a0anusa no peuwienuro cucmem JTUHEHHBIX A12e0pauyeckKux ypaeHeHuil
3apanue Nel. Pemnts cucremy metonom Kpamepa. Crenatb npoBepky.

X, +4x, —x; =2

2x,+2x,4+3x, =7

3x,+6x, —2x; =1

3ananue No2. Pemuth cuctemy u3 Nel metooM 0oOpaTHON MaTpHULIbI.
3aganue Ne3. Pemnts cucteMmy u3 Nel metonom ["aycca.
3amanne No4. Pemmth HEOTHOPOIHYIO cCUCTEMY MeToioM ['aycca. Halitu oOiee pemienue u
4acTHOE PELICHHE.
X +x, +2x;,+3x, =5
3x, +2x, —4x; - 2x, =1
5x, +4x, + 4x, =11
3amanne NoS. Pemmth oHOpOAHYIO cucTeMy MeToqioM [aycca. Haiitu oGmee pemenue u @CP.
2x, +6x, —=9x; - 9x, =0
4x, =5x,+x,=0
3x,+3x, = 7x;, —4x, =0
X, —3x, +2x, +5x, =0

PrpP Nol, uacms 2

p 00pa3yroT 06a3uc B MPOCTPAHCTBE U PA3IOKUTh

3amanue Nel. Iloka3aTe, 4TO BEKTOPBI ",
2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

— =,

m,
a -1,
BEKTOP 10 3TOMY Oa3ucy:

— 7 _
Baganue No2. Jlaubl BekTopsl " u . BBIACHUTH — KOJUIMHEAPHBI JIH BEKTOPBI & 1 b

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—7m.

A .
3aganue Ne3. Haiitu ‘a ‘,ecm/l Mﬁ|:6\5’ ﬁ|:2’ (m,r)=135", a=6r-m.
3aganue Ned. Jlan AABC.HaﬁTH ZB,CCJ‘II/I A1-12), B(3:3:2), C(7:1:2).

Bananue Ne5. Tlpu kakux 'x' BekTopsl & n b MEPIEHIUKYIIPHEI?
SaJaHune Ney. Llp p p yJsip
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a=(x;1;-4),b =(x-3;12; x).

Baanue Ne6. Haiitu miomaas napauienorpaMma, oCTPOSHHOTO Ha BekTopax ¢ u b

_ A 4
a=2m-5n,b=m+n, ﬁ’=3,(ﬁ,ﬁ)=g.

m|=12,

3aganue No7. Haittu miiomans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3aganue No8. Jlanwl BekTOpbl ~°  ’ . BBIACHUTbH — KOMIUIAHAPHBI JIU BEKTOPHI. ECii BEKTOpHI HE
. a,b,c
KOMIUIaHApHBI, TO HAUTH 00bEM MapauIeienuIieia, TOCTPOCHHOT0 HA BEKTOpax W
OTIPENIeNIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0;:1)
3aganue Ne9. Jlns nuHeiHoro oneparopa A 3aaaHbl 00pa3bl Oa3UCHBIX 3JIEMEHTOB
Ae,, Ae,, Ae, e,e

e,e

25 €3 >
. 3ammcarths MaTpuily onepatopa A B 6a3uce U HalTH 00pa3

aneMeHTa X .
Ae =7Te +3e,-2e,, Ae,=c¢
x=2e —4e, +e,
3ananue Nel(. HaiiTi coOOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIlepaTopa,
-4 1
A= 7]
3aJJaHHOTO B HEKOTOPOM 0Oa3nce MaTpuiiei
PrP No 1, uacms 3

[ 7l l
Bamanme Nel. IIpsmast | mpoxomut yepes Touky 4 mapamtensuo Bextopy ¢ . Ipsmas 2
TIPOXOJIUT Yepes Touky B mepnenmmkymsapro Bexropy /. HaiiTi ToUKy mepecedeH st IpsMBIX 1

A(3:5),q(1;3), B(0;5), n (=3;4).

YTOJI MEXAY HUMH, €CIH
/ [ .
Sananme Ne2. Jlama mpsivast ' ITpsmast 2 mpoxoxut uepes Toukn A u B Haittu paccrosiaue ot

/ ) 1
TOYKH MEPECeUeHUs MPSAMbIX ' B ? 70 mpsMoOi °.

/- x=-8-3
Vly=3r+4, A(4;0),B(7;3), [,:9x-12y+2=0.

3ananue Ne3. HaliTh paccTosHHUE OT TOUKH M, 0 mrockocti @ | mpoxosuieit gepes Touky A
MEePIEHUKYISIPHO BEKTOPY n , €CIU M, (0; 1; 7), A(2; -1; 4), n (6; 22; -3).
Baanne Ned4. Haiiti yros Mexkty miockocTeio & ¥ IockocThio B , IPOXOAIIEHN Yepe3 TOUKH
A, B i C eomn @ Sx+y+4z-28=0, A(5:;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KaHOHWYECKHE ypaBHEHUS MPSAMOi, 3aJJaHHOM OOLIMMU ypaBHEHUSIMU.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3amanue Ne6. Haiitu TOUKy nepecedeHus npsaMon ! wmnockoctn & n YIOJl MEXIY HUMH.
;X 2y z-1

3 4 =2

;o oix+2y—-3z-12=0.
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3aganue No7. ITpsimas 4 npoxoauT uepe3 Touku A u B. Ilpsmas l MPOXOJIUT Yepe3 TOuKy M

. [ /
HEPHEHMKYIIAPHO IockocTn & . HaliTh yros Mexay mpsAMBIMH ' ¥ 2 U BBISICHHTD — JIEKAT JIU
OHM B OJIHOM TUIOCKOCTH UJTU CKPEUIUBAIOTCS.

A9;-3;1), B(4;4;,-5), M (-1;11;-11), a:2x+3y—z—-1=0.
x+3° ),

3aganue Ne8. Jliist maHHOM KpUBOM 49 25 yKa3aTh (hOKYCHI, SKCIICHTPHCHUTET,
nupekTpuckl. [TocTpouts KpuBYI0, 1300pa3uTh GOKYCHI, TUPEKTPUCHI.

2 2
3aganue Ne9. IIpuBecTH ypaBHEHHE KPHBOi 9x" —=25y" —18x+200y - 616 =0

BUJY U IOCTPOUTH KPUBYIO.

K KaHOHUYCCKOMY

Ilpumepwr 6apuanmos KOHmMpoIbHLIX padbom
Bapmuanr.

y F(A)
1. HaiiTi 3HaueHHsI MaTpUYHOTO MHOT'OUJIEHA

-1 0
=—x +2x" —x+3,4=
f(x)=—x"+2x"—x+ [3 2]

2. Haiitu panr MaTpuIbl IPUBEACHUEM K CTYIIEHYaTOMY BULY

3. BeraucnuTh onpeneanTens IpUuBeIeHUEM K CTYIIEHYaTOMY BHILY
4. Haiitu maTpuiry, oOpaTHyr0 naHHOW (a). PemmnTs MaTpudHoe ypaBHeHUE (0)
1 2 1

3 -5 3 1 -2 2 3 5
2 7 -l (—3 4 JNX Z[ 3 -1 0 ]
(a) (6)

5. Pemmmth cuctemy ypaBHEHUH. YKa3aTh oOIlIee U OJTHO YACTHOE PELIEHHE (a).
Pemmnte cucteMy ¢ momoIero 00paTHOM MaTpullel U o hopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
3x,+7x, —2x; —4x, =4 3x,=5x, +3x; =-7
(@) 2x, +5x, +x;+3x, =3 ©) 2x,+7x,—x; =13
Bapuanr
1. PacricaTh pasnosxenue Bektopa ¥ mo Bexropam 04>
x={5,—12,1} p={l,—3,0} q={],—l,1} r={0,—1,2}
2u. Konnuueapus! nu BeKTopblup u?
az{zaoal} b={_29331} p:2a+2b q=3a—2b

2

3 AA,A4,4,
. JlaHa nupaMua c BEpIIMHAMU B TOUKaX 34
4(-2,4,8) 4,(4.-12) A4(-8,7,10) 4,(-3,4,-2)

Hantu:
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a) yroi Mexay pedpamu 4,4, , A4,

0) 00beM TUPaMUJIBI

. A A, A,
B) JUVIMHY BBICOTHI OMYIIEHHOW Ha TpaHb 2

A, A

2473

I') HATH AJTMHY MeUaHbl, IPOBEACHHYIO U3 BEPIINHBI A g pedpy

4. BbIUnCIUTh IJIOLIA1b apajieorpaMMa, IOCTPOSHHOT0 Ha BeKTopax ¢ u b a_ yroJl MEXKAY
41} [}

vy (4]

sextopamu P u 9

VAR AL _ E
a=2p+q b=p-3q |p|=2 |q|:2 a—4.
Bapuant
1. HaiiT paccTosiHAE OT TOYKH M, 0 TTIOCKOCTH (MMM, ):

M, (-9:10;2) M (0;7;-4) M,(48-1) M,(-2;1;3)

x+y+z-2=0

oo |x=y-3z4+6=
2. BeimmrcaTth KaHOHHYECKOE YPaBHCHUC IIPSIMOU: {x Y 3 6=0

x—=2 y-3 z+1
B 4y X+Y+2z-9=0

3. HaliTu TouKy nepecedyeHus NpsIMON U IIIOCKOCTH: 1 1

4. HaiiTu TOUKYy i CUMMETPHYHYIO Touke £ OTHOCHTENBHO IpsAMOi . P(O;_];3) u
x=1 y =z

1 -1 1

5. Hammcathb ypaBHEHHe IIOCKOCTH & MpoXoasieil yepes TOuKy My u TIepIICH/INKYIAPHO
(M\M,) M,(3:2;0) M, (415) M,(2;-1:4)

MPSIMON : R , .

6. Haiitn KocuHyC yriia Mexay MJI0CKOCTIMU Aoy %o

o, :3x-=y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

1.1. HaifTu panr MaTpuIlsl NpUBEICHUEM K CTYIIEHYaTOMY BUIY =B 5 U

el )

1.2. Pemuth MaTpuyHOE ypaHenne \ > 3-10

X +2x,+x,=5

3x, —5x, +3x, =7
2x +7x, —x; =13

2.1. Hammcats pasnosxenne Bektopa X o sexropam 2247 ¥~ {5,-12,1)  P= {1,-3.0}

g={L-11} r={0,-12}

1.3. Pemuts cucremy no popmynam Kpamepa

4]

2

(4} wy

2.2. BerauciuTh mioniaas napaienorpaMmma, oCcTpOSHHOTO Ha BeKTopax ¢ u b a _ yroJl MEKIY
41} [}

sextopamu P u 9

[} &AM A [}

VAN i) _E
a=2p+q b=p-3q |P|=2’|‘1|=2, “=3
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2.3. Jlana nupaMuia ¢ BEpUIMHAMHU B TOUKaX 4 A2A3A4. 4(6.1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,

A4,(-5,1,0)

y A A, A,
Haiitu nnuHy MenuaHbl, MPOBEICHHYIO U3 BEPIIUHBI 1 K pedpy 3
x-2 y-3 z+l

3.1. Haliti TOYKy nepeceyenus mpsAMOM U IIIOCKOCTH: | I 4y XHy22-9=0

N .7 P(0;-1;3
3.2. Haiitu TOuKy K CUMMETPHYHYIO Touke I OTHOCHTEIBHO IpAMOiA L ( 7 ) u
x—1 y =z

1 -1 1.

. M
3.3. Hanmcarh ypaBHeH#HE UIOCKOCTH & MpoXosiieit 4epe3 TOUKy ~— © U MepIeHAUKYIISIPHO

npAMOi (MtMﬁ): M, (3;2;0), M, (4;1;5)’ M2(2;—1;4).

2 2
4.1. Jlana xpuBas Broporo nopsiaka * 4

KpHUBOI U MOCTPOUTH .€€

’ ] r
€€ g Gasucy € %%

4.2. CocTtaBUTh MaTpHILy TIepexojia oT Oazuca , €CII1

[ 2w - T B IO A 2w [
e =2e +e,te,. e =¢ —e,+e;; e, =¢ + 26, +(_’3

~12x+16y+16=0 [TonyunuTh KAHOHUYECKOE YpABHEHUE
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7.3.2 IlpoMexyTOUYHASL ATTECTAIUSA

Bonpocelt k sxzameny (1 cemecmp ounoii gpopmur odyuenusn, 1 cemecmp 3aounoit gopmot
00yuenus)

MaTpulibl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpullaMH, UX CBOWCTBA.

YMHOKEHHUE MNPAMOYT'OJIBbHBIX MAaTPHII.

MaTtpuyHas popMa 3aIuCcCu CUCTEMbI IMHEHHBIX alNre0panyecKux ypaBHEHHH.

Onpenenurenu U UX CBOKWCTBA.

IlonsTne OIpCaACIINTECIIA. MI/IHOpBI u anre6pqueCKHe JOITOJTHCHHUA.

CucTeMbl TMHEWHBIX anreOpanvyeckux ypaBHEHHUH, OCHOBHBIC TOHITUS U
OIpEeIEICHUs.

[IpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPABHEHUN.

OOparHas MaTpuLa U €€ BEIYUCICHHE. Y CIIOBHE CYLIECTBOBaHUS 00paTHON
MaTpHULBL.

Pemienue cuctem JTMHEHHBIX adreOpanuecKux ypaBHEHUNH METOA0M 0OpaTHOM
MaTpHILIbL.

Metop ["aycca pelieHust CUCTEM JIMHENHBIX YPABHEHUM.

Penienue npou3BoJIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUH MeTo10M ["aycca.

Panr matpunel. Teopema Kponekepa — Kanesu.

OnHOpOAHBIE CUCTEMBI JIMHEWHBIX YpaBHEeHHN. KpuTepuii cyiecTBoBaHUS
HETPUBUAIBHBIX PEIICHUM.

IlonsaTue BCKTOpa 1 JIMHEHBIE Oo1rcpanrn Haa BEKTOpaMu, CBOMCTBaA onepauﬂﬁ.

Jlunelinas KOMOUWHAIIMSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb F€OMETPUYECKUX
BeKTOpOB. Kpurepuii IMHEHHON 3aBUCUMOCTH.

[TonsiTre 6aszuca. KoopanHaTel BEKTOpA. OIIK-3
OptoHopMupoBaHHbIi 6asuc. PaznoxkeHue BeKTopa o BeKTopam 0asuca.

YnopsinoueHHasi TpOMKa BEKTOPOB.

CkanspHoe, BEKTOPHOE M CMEIIaHHOE TIPON3BEACHUE BEKTOPOB B
OPTOHOPMHMPOBAHHOM 0Oa3uce.

Ycaopus OPTOI'OHAJIBHOCTH, KOJUIMHCAPHOCTHU M KOMIIJIAHAPHOCTH BEKTOPOB.

JIuneliHple NPOCTPAHCTBA.

Martpuiia nepexojia ot 6a3uca K 6as3ucy.

CoOCTBEHHBIE BCKTOPLI U COOCTBEHHBIE 3HAYEHMUS MaTpHUIbI.

Cucremsbl koopauHaT. JlekapToBbI IPSIMOYTOJIbHBIE KOOPAUHATHI Ha IMJIOCKOCTU
U B IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHaT.

PaznuyHble TUIBI YpaBHEHUN MJIOCKOCTH Y MPSIMOU.

Brruucnenue paccTosHUA MEXIy IBYMsI TOUKaMH, TOYKOW U MPSIMOM, TOYKOU U
IJIOCKOCTBIO.

Brranciaenue pacCTosdAHNA MCKAY CKPCIIUBAOIIUMUCA ITPAMBIMH.

Brruncnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI
IJIOCKOCTSIMHU.

KpuBbie BTOporo nopsjka ux reoMeTpuuecKie CBOMNCTBA U YPABHEHHUS.
[IpuBeneHre KpUBOM BTOPOTO NOPSAJIKA K KAHOHUYECKOMY BUIY.

KaHonuueckue ypaBHeHHMsI 3JIMIICA, TUIIEPO0JIbI, Tapadoibl.

ypaBHeHI/IC IIOBCPXHOCTH BTOPOI'O IOpsAAKA.

Kanonnyeckue ypaBHeHHS c(epbl, AILTUIICON 1A, KOHYCOB, TUTIEPOOIIOHIOB,
apaboJIonI0B.
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TunoBbie BApUAHTHI ONJIETOB
1o aucuuIuiiHe «J/Iuneiinas aaredpa»

MUWHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA3OBAHMS POCCUIICKOI ®EAEPALINN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWM MOJMTEXHAYECKHWII YHUBEPCUTET»
(MOCKOBCKHWM TMMOJNATEX)

Jucuunnuna «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenyu U UX CBOWCTBA.

1 2 -1 2
=l 2o
2. Pemmts matpuuHOoe ypaBHenue AB=A ecmu :
X +2x,=-1
o 2x—=3x, =12
3. Pemmth cucTEMy METOIOM OOPATHOI MATPHIIBI :

a=(-5928), b=(-31-2),

4.  JlaHBI BEKTOPBI ¢=(810-10) [IpoBepUTh — KOMIUIAHAPHBI JIK OHU.

Eciiv HeT, HalTH 00beM mapauIeenuena, IOCTPOSHHOro Ha BekTopax 4:0:¢-

5. Haiitu yron mexay BEKTOpaMu a=(.-2-2) y b=(20.D

YTBepxkaeHo Ha 3aceqannu Kadeapsr mareMaTiuku «30» 03. 2026 r., mpoToxoin Ne 7

3aB. kadeapoii O.M. bapanosna / : /
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

Hucnunnuna «JIuneiinas anredpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. JIunetinas komOuHanus BekTopoB. basuc. Koopaunare! BekTopa.

1 2 -1
A=({3 1 0
T
2. Borumciuts onpenenutens Matpunpl € =4 | eciu 0 11

4x,—2x, +3x3 =12,
X +5x, =3x; =1,

3. PemmTe cucteMy ypaBHeHHit MeTogoM 'aycca Lx‘ 3% —2x =3,

m=(-12) 7=(203) p=(2-L)

4. Tlokazarb, YTO BEKTOPbI 00pa3yloT 0a3uc B MPOCTPAHCTBE.

5. JlaHo oO1iee ypaBHEHUE MPSAMOIt “2x+3y-5=0- Hanucars: YpaBHEHUE NPSIMOU C YIJIOBBIM

K03 (HULIHEHTOM; YpaBHEHHE MIPSIMON B OTpe3Kax; HOpMaJIbHOE YpaBHEHHUE MPSMOIl.

VYTBepxneHo Ha 3aceqannu kadeapsl mateMatuku «31» 03.2026 r., mpotokon Ne 7

3aB. kadenpoit O.M. bapanona / /%@/ /

Jlnist ipoBeieHus] POMEXYTOYHOTO KOHTPOJSI 3HAHWH CTYACHTOB B JUCTAHIIMOHHOM (opmare B
paspaboTtaHHbIX Kadeapoit «MaTemaTrkay OHIANH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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