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1. Henu, 327241 ¥ IJIAHUPYeMbIe Pe3yJIbTaThbl 00y4eHHU s
N0 AMCUHMILINHE

K 0CHOBHBIM yenisim OCBOGHUS TUCLMITINHBI «JInHeiiHas anreOpa» clieayeT OTHECTH:

- BOCIIUTAHUE Y CTYIEHTOB OOIIEH MaTeMaTHIECKOW KYJIbTYPBI;

- NpUOOpeTeHHe CTYJEHTaMHU IIHPOKOTO Kpyra MaTeMaTW4eCKMX 3HAaHWM, yMEHUH u
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBILIUICHUIO
HapsIy C pa3BUTHEM MaTEeMaTUYE€CKON MHTYUINH;

- YMEHHUE CTyJCHTaMHU pa3BUBaThb HABBIKM CaMOCTOSATEJIIBHOTO H3yuYeHHs] y4yeOHOH u
HAYYHOH JIUTEpaTyphl, COJIEpIKAIEH MaTeMaTHYECKIE CBEACHHUS M PE3yIbTATHI;

- MOJTrOTOBKY CTYJEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHON
XapaKTepUCTHUKOM OakajlaBpa IO HaIpaBJIEHHIO, B TOM 4ucie (HOPMUPOBAHHE YMEHUI
HCIOJIb30BAaTh OCBOCHHBIE MAaTEMAaTUUECKNUE METO/Ibl B PO ECCUOHATIBHOMN 1€ TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJM(HUIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBoi TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHYECKHX PHCKOB COBpPEMEHHOH uM(poBOit
HYKOHOMHKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCHUILTNHBI «JIMHEelHas anreOpay ciieayeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TIOHSATHH, METOJO0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PelleH sl TPUKIIAAHbIX 3a/ay;

- (popmupoBanue y ctyneHra TpedyeMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €T0
HaMpaBJICHUIO OJATOTOBKU U 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TpYyJa.

OOyuenne no aucuuiuinHe «JIuHelHas anreOpa» HampaBieHO Ha (OPMHUPOBAHUE
y oOy4aronuxcs cieayromux komnerenuuii B coorBetctBuu ¢ ®I'OC (ypoBeHb OakanaBpuaTa) Mo
HanpaBieHnto noarotroBkn  09.03.01 «MHdpopmatnka ¥ BBIYMCIHTENBHAS  TEXHHKAY,
yTBepkAEHHBIM [Ipukazom MunobOpHayku Poccuu ot 19.09.2017 N 929 (pex. ot 27.02.2023):

Kon u HaumeHoBaHue NuaukaTopsl 10CTHKEHUS
KOMMeTeHIHI KOMIIETEeHIIUH
OIIK-1. CiocobeH mpUMEeHSTh HOIIK-1.1. 31aeT 0CHOBBI BBICILIEH MAaTEMATHUKH,
€CTEeCTBEHHOHAYYHBIE U METO/Ibl U MOJIETIH, IPUMEHSIEMbIE B PA3IIUYHBIX
OOIIeH)KEHEPHBIE 3HAHUS, METOBI 00JacTsIX; OCHOBBI MATEMAaTUYECKOTO
MaTeMaTHYeCKOro aHaJlu3a U MOJIETTUPOBAHUS, IPUHIUIIBI TOCTPOCHUS
MOJICTTUPOBAHUS, TEOPETUIECKOTO U MaTEeMaTUYECKUX MOJIEIICH, aTOPUTMBI PEIICHUS
9KCIIEPUMEHTAJILHOTO UCCIIeI0BAaHUS B 3a/1a4 ONTUMH3AIUY;
npoeccuoHAIBHOM 1eATeThHOCTH NOIIK-1.2. YMeeT npuMeHSTh METObI

JUCKPETHON MaTeMaTHKH, CUCTEMHOI'O aHAIIN3a,
MaTEMaTUICCKOTO MOACIINPOBAHUA IJIA
HCCIeIOBaHUS U pa3paboTKu MpodhecCuOHATBHBIX
3a/1a4 U MPOIIECCOB; MPUMEHSITh MATEMAaTUYECKOE
o0ecrnieyeHre mpyu MOACTUPOBAHNY TIPUKIIATHBIX
1 MH(OPMALIMOHHBIX MPOLIECCOB.

HOIIK-1.3. Bnageet meTogamMu TEOPETUYECKOTO
1 OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA OGLCKTOB
npodeccroHaNbHOM 1eATENbHOCTH, COCTABIICHUS
MAaTEMaTHUYECKUX MOJENEN U PELIEHUS 3a0a4
JIMHEWHOTO Y HEJIMHEIHOTO MPOTPaMMHUPOBAHMS,
a TaKKe 3a/1a4 ONTUMU3AIUU pabOTHl ¢ METOIaMU
JUCKPETHON MaTeMAaTHUKH, UCTIOJIb3YEMBIMHU MIPU
MPOSKTUPOBAHKH U Pa3pabOTKe
MH(OPMALIMOHHBIX CHCTEM.




2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHONA MPOrpaMMbl

Juctunnuna «JIuHeiiHas anreOpa» OTHOCUTCS K 00s3aTeNIbHON 4yacTh 00pa3oBaTENbHOM
nporpamMmbl  0710ka b1: Monyns «Marematrndeckue TUCIUTUTHHBD).
Jucunmnmna «JIuHeiHas anreOpa» obecneunBaeT U3y4eHUE TUCIUILINH:

B obsi3amenvnoil wacmu:
- MaTeMaTUYeCKUI aHaJIN3;
- TEOpHS BEPOSITHOCTEU
- MaTeMaTH4YeCKasl CTaTUCTHKA,
- BBEJICHUE B MMPOEKTHYIO JAEATEIbHOCTD;
- OCHOBBI TEXHOJIOTHYECKOTO MPEANTPUHUMATEIHCTBA
B uacmu, ghopmupyemout yuacmuuxamu 00pazo8amenbHblx OMHOULEHUIL.

- IUCKPETHBIE CTPYKTYPhI U KOMIIBIOTHHT;
- MATEMaTUYECKHUE METObI aHATIN3a JaHHBIX;
-IPOEKTUPOBAHKE, TIOCTPOCHUE U IKCIUTyaTalusl HHPOPMALMOHHO-aHAIUTHYECKUX CUCTEM

3. CTpykTrypa M coaep:KkaHue TUCHUIIAHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIX eauHuUIbI - 108 yaca.

3.1. Buabl yueOHOM padoThl M TPYA0EMKOCTD

Ne Bia vaeGHoil paGOTEI KoauuectBo | CemecTpbl
n/n 1y p 4acoB 1
1 | AyauTOpHbIE 3aHATHS 48 48
B toM uucne:
1.1 | Jlekuun 16 16
1.2 | CeMuHapcKue/mpakTHUECKHUE 3aHITUS 32 32
1.3 | JJaGopaTopHbI€ 3aHSTUS 0 0
2 | CamocrosiTeqibHAs paboTa 60 60
B toM uucne:
2.1 | PI'P 26 26
2.2 | IlongrotoBka Kk ceMUHAPY 24 24
2.3 | IlogroroBka K SK3aMEHy 10 10
3 | IlpoMexkyTOUYHAS ATTECTALMSA
3adet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTu4yecKHii IUIaH H3yYeHHs TUCHUILIMHBI «JInHeliHasA anredOpay»

Pa3genbl/TeMbl
TUCIHUMINHBI

TpynoemMkocTh, 4ac

Bce
ro

AynuTopHas pabora

Jlex
AU

CemuHap
ckue/
NpaKTHY
ecKue
3aHATHSA

Jlabop
aToOpH
bIC
3aHATH
s

[Ipakt
n4yecKa
b
MOArOT
OBKa

Camoc
TOSATE
JbHas
padort

Pa3znea 1. DiaeMeHTHI JTHHEHHOM
ajnreopbl

38

12

20

1.1

Tema 1. Martpuipl, 1elcTBHS HAZL
MaTpPHULIAMH.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIUKCIICHUE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHMI.

1.3

Tema 3. OOparHas MaTpuLa u ee
BbIYMCIICHHE. MaTpu4Has 3annch
CHCTEMBI JINHEWHBIX YPABHCHUM.

1.4

Tema 4. Cuctembl TMHENHBIX
anreOpanyecKux ypaBHEHUH, OCHOBHBIC
MOHATUSA U onpeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MmeTo10M 00paTHOI MaTPHIIBI

1.5

Tema 5. Pemenue cucteM JTUHEWHBIX
ypaBHeHul MetosioM ["aycca. Panr
maTpuubl. Teopema Kponekepa-
Kanemn.

1.6

Tema 6. Meron I'aycca B
MPOU3BOJIBHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUH. OHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH.

Pa3nes 2. BekTopsbl.

34

10

20

2.1

Tema 1. JIunelinpie onepanuu Haj
BEKTOpaMH, UX CBOWCTBA. JInHEIHbIE
KOMOHMHAIIUU BEKTOPOB. JIMHEHHO
HE3aBUCHMBIC U JIMHCHHO 3aBUCHUMbIC
CHCTEMbI BEKTOPOB.

2.2

Tema 2. [lonsitue 6a3uca. Koopaunarsl
BekTOpa. KommiaeapHoCTb,
OpPTOTOHAIBHOCTH ¥ KOMIUTAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansgpHoe Mpou3BeACHUE
BEKTOPOB U €r0 CBOIcTBAa. BekropHoe
MPOU3BEICHUE JBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmemaHHOE MPOU3BEICHUE
TpPEX BEKTOPOB U €ro CBOWCTBA.
Brruucienue oonema
napajuienienunesia. Y cJIoBUe




KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH 0a3uc.
Beruucnenue ckaasipHOro, BEKTOPHOTO
Y CMELIAaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 3aJJaHHBIX KOOPJUHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeliHbIe IPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uC JIMHEHHOTO
IPOCTPAHCTBA.

Martpuia nepexoja ot 6a3uca k 6asucy
npeoOpa3oBaHue KOOPJMHAT BEKTOPA
npu u3mMeHeHnu 6aszuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEWHOTO oTepaTopa.

Pa3nexn 3. KoMmiekcHbIe YHCIa |
MHOI'04JIeHBI

14

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucel. Popmbl 3aMMCU KOMILUIEKCHBIX
quCcell.

32

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yrcnamu. Pa3inokeHrne MHOTOYJICHA Ha
MHO>KHTEIH OCHOBHAS TeOpeMa
anreOpsl

Pa3zgen 4. AHaauTHYecKas
reoMeTpust

22

12

4.1

Tema 1. CucteMbl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUH
IUIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
MPSIMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA MJIOCKOCTH U B
MpocTpaHCcTBE. Beruucienue
pacCTOSHUN MEXKIy TBYMS TOUKAMU,
TOYKOUW U MpsaAMoil. Bzaumuoe
pacIooKeHue MI0CKOCTEH.
Brrunciienne pacCTOSTHUN MEXITY
TOYKOUW U INIOCKOCTBIO

44

Tema 4. KpuBsie BTOporo nopsiika ux
reOMETPUUYECKHUE CBOMCTBA. Y paBHEHUSA
3JUTHATICA, TUTIEPOOJIBI, TAPAOOJIBI
Ob11ee ypaBHEHHE KPUBOW BTOPOTO
nopsigka. [Ipusenenne KpuBbIX BTOPOTO
NOpsJIKa K KAHOHUYECKOMY BHUJLY.
IToBepXHOCTH BTOPOTO MOPSIKA

Hroro

108

16

32

60




3.3 Coaepxkanue pa3aeoB JUCHUIINHbBI

BBenenune
[Ipeamer, 3amaun W conepkaHue JUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUS JIUCLMILIUHBIL.
CrtpykTypa Kypca, ero MecTo M poJib B TIOJITOTOBKE OakagaBpa, CBs3b C IPYTUMU TUCIUTITHHAMMU.

Pasnen 1. DiieMeHTHI TMHEHHON aJre0pbl

Tema 1. MaTpuubl U OnpeaeTUTeIH.

Ilonsatue matpuuel. Buasl marpun. Jleiictsus Haa matpunaMu. Onepanyuy HajJ MaTpULAMU U UX
cBoiictBa.  Ompenenureny, UX CBOMCTBA M BbIUMCIIEHUA. [loHATHS MUHOpa U anreOpanyvecKkoro
nonojgHeHus. Pa3nokeHue ompenenuTens MO 3JeMEHTaM CTPOKM WM cToiOua. Beruucinenue
ONPEIETUTENIEH PA3INYHOTO MOPSIKA.

OOpatHass MaTpulla M QJITOPUTM €€ BBIYMCICHMS. OJIEMEHTapHbIE IPeoOpa3oBaHUs MATPHIL.
[IpuBeneHne MaTpuIlbl K AMArOHAJILHOMY WM TpaneuueBUAHOMY Buay. MaTpuuHas ¢popma 3anucu
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHU. PaHr MaTpuIbl.

Tema 2.Pemienue cuctem JHHEHHBIX aJiredpanyecKuX ypaBHEeHHH.

CucTeMbl TMHEHHBIX alredpanuyecKux ypaBHEHUH, OCHOBHBIE MOHATHS. Perienne cucteM JIMHEHHbBIX
ypaBHeHHI MetogoMm Kpamepa, Meromom oOpatHoiW Matpuibl, MeromoMm [aycca. Teopema
Kponekepa — Kanennu. Penienne npon3BosIbHBIX CUCTEM JIMHEWHBIX YpaBHEHMM MeToqoM ['aycca.
PemreHne oTHOPOIHBIX CUCTEM JIMHEHHBIX YpaBHEHHMN. KpuTepuil CyiiecTBOBaHUS HETPUBHAIBHBIX
peLICHU.

Pa3nes 2. DjieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiinple omepanuu HaJ BEKTOpaMHU, UX CBOMCTBa. JInHeliHbIe KOMOWHAIIUN BEKTOPOB.
JIuHeiiHas 3aBUCUMOCTbh M HE3aBHCUMOCTH BEKTOpPOB. ba3uc cuctembl BEKTOPOB. EAMHCTBEHHOCTH
paznokeHust BekTopa mo 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CkayipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBa. YClOBHUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpIUMCIIEHHE CKaJSpHOTO,
BEKTOPDHOTO M  CMEIIAHHOIO  MPOU3BEICHUN  BEKTOPOB, 33JaHHBIX KOOpJAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpancTBa. IloHaTne 0a3zuca mpocTpaHCTBa I€OMETPUUYECKHUX BEKTOPOB.
[Ipeo6pa3oBanue MaTpPUIIbI TMHEHHOTO ONlepaTopa mpu nepexoie ot 6aszuca k 6a3ucy. CoOCTBEHHBIE
3HAYEHHS U COOCTBEHHBIE BEKTOPHI MATPHUIIHI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

[TonsstTne komiuiekcHOro uyucna. @OopMbl 3amWcu  KOMIUIEKCHBIX 4ucel. JlelcTBUsS Han
KOMILUIEKCHBIMM uncinamMu. @opmyna MyaBpa. M3BieueHre KOpHs n-Oi MOJIOKUTEIBHOU CTETIEHH U3
KOMIUJIEKCHOTO uncia. PaznoxkeHne MHOrowieHa Ha MHOkUTEH. OCHOBHAsI TeOpeMa aireOphl.

Pa3znen 4. AHanuTHYecKasi reoMeTpust

Cucrembl koopauHar. JlekapToBbl IPSIMOYTOJIBHBIE KOOPIANHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TonspHas cucrema KOOpAHHAT.

Tema 1. IIpsiMble H IIOCKOCTH

Paznuanbple TUIIBI ypaBHEHUN TIJIOCKOCTH M YPaBHEHUM MPSMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTosHUNM MEXy IBYMsI TOYKaMH, TOYKOM U NPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosHUS MEXY CKPEIIUBAIOIIUMHUCS NPSIMBIMH.

Boruncnenue yriioB Mex1y IByMs IPSAMbBIMH, IIPSAMOM U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpusbie BTOpOro mnopsaka, X reoMETpUYECKHE CBOWCTBa M ypaBHeHMs. lIpuBeneHue KpuBoid
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHULY.

VYpaBHEHHE TOBEPXHOCTH BTOpOro mopsnaka. KaHoHndeckue ypaBHEHHsS c]epbl, 3IUIMIICOMTA,
KOHyca, THIepOoIiona, mapadosiona.



3.4 TemaTuka NPaKTUYECKUX 3aAHATHI 1O JTUCHHILINHE «JIuHelHasa anredpa»

Ne 3apaTus

Tema 3ansaTus

1

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

2

Onpenenureny, UX CBOMCTBA U BRIYMCIIEHHE. MaTpUyHas 3alIUCh CUCTEMbI JTMHEHHBIX
YpaBHEHUM.

O6paTHa51 MaTpua U €€ BIYUMCIICHUC.

Cuctembl TMHEHHBIX alTreOpandecKux YpaBHEHHM, OCHOBHBIC TIOHSITHS 1
onpezaeneHus. Pemenue cucreM JTMHEWHBIX ypaBHeHU MeTooM Kpamepa, MeToiom
00paTHOI MaTpHIIBI

Pemrenne cucreM nuHenHbIX ypaBHeHu MeTonoM ['aycca. Panr matpunesl. Teopema
Kponekepa — Kanemin.

Meton 'aycca B IpOoU3BOJIBHBIX CUCTEMAX JIMHENHBIX YpaBHEHUI. OJHOPOIHbIE
CHUCTEMBI JINHEHHBIX YPABHEHUM.

Paznen 2. DiieMeHTBI BeKTOPHOM anredpsnl. Bexropsl. JIuHeliHble onepanuu Haja
BEKTOPAMM, HX CBOMCTBA. JIMHENHOE MNPOCTPAHCTBO TE€OMETPUYECKUX BEKTOPOB.
[ToHATHE NTUHEHHOW KOMOWHAIIMM BEKTOpOB. JIMHEWHO HE3aBUCHUMBIE W JIMHEHHO
3aBHCHMBbIE CUCTEMBI BEKTOPOB.

[TonsTue 6a3uca MpocTpaHCTBa TeOMETpPUUYECKUX BEKTOpoB. KoopauHatel BeKTOpa.
OpTOHOPMUPOBaHHBIH 6a3uc. KonnuneapHocTs, OpPTOrOHAJIHOCTh u
KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHoe NpoU3BECHHE BEKTOPOB U €ro CBOMCTBA. YCIIOBHE OPTOTOHAJIBHOCTH
BEKTOPOB. BeKkTOpHOE Npou3BEJEHHE [BYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHUE
KOJIJIMHEAPHOCTH BEKTOPOB

10

CMmeniaHHOe IPOU3BENIEHUE TPEX BEKTOPOB M €ro cBoWcTBa. Bpluncienue odobema
napasJiesienunesia i NupaMusl. Y clIoBUE€ KOMIUIAHAPHOCTH BEKTOPOB. Brruncnenue
CKaJSIPHOTO, BEKTOPHOTO U CMEIIAHHOTO IPOU3BEACHUNH BEKTOPOB, 3aJaHHBIX
KOOpJAMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oa3Huce.

11

Jlunetinbie mpocTpaHcTBa. PasmMepHOCTh 1 6a3uc TUHEHHOTO TPOCTPAHCTBA.
Marpuma nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanrue KOOpaIUHAT BEKTOpa MPH
W3MeHeHnn Oasuca. JIMHeWHbIe onepaTopsl, TEUCTBHS C JTMHEHHBIMH OTIEpaTOpPaMHU.
CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHIIBI

12

Pa3zgen 3. KommiaexkcHbIe YHCJIa U MHOTOYJIeHBEI MHOXECTBO KOMIUIEKCHBIX YHCEI.
@opMbl 3alUCU KOMIUIEKCHBIX 4HCeNl. [IelCTBUS Haa KOMIUIEKCHBIMH YHCIIAMHU.
Pa3nosxenne MHOTOUYICHA HA MHOYKUTEIIN, OCHOBHAS TeOpeMa aJireopbl

13

Pa3nen 4. AnanuTnyeckasi reoMmeTpust
CucteMbl KoopauHaT. Pa3auyHble TUITBI YPaBHEHHUM MJIOCKOCTH

14

PaznuyHple TUIIBI ypaBHEHUN TPSIMOM HA INIOCKOCTH U B TPOCTPAHCTBE

15

B3aumHOe pacrosio’keHue NpsMBIX Ha IUIOCKOCTH M B NPOCTPaHCTBE. BrruncieHue
pPacCTOSTHUM MEXAY ABYMS TOYKAMH, TOYKOM W INPsSMOMN. BBIYMCIIEHHE PacCTOSHUSA
MEXIYy CKpEelMBAIOIIMMUCA NPpSAMbIMU. B3anMHOE paclojoKeHHE IUIOCKOCTEM.
Brluncnenue paccTosHUM MEK1y TOYKON U INIOCKOCTBEO

16

KpuBbie BTOpOro mopsiika HMX TE€OMETPUYECKHE CBOMCTBAa. YpaBHEHMsS JILIUIICA,
rurepOoitel, mapadonsl O0mIee ypaBHEHHE KPHBOW BTOpOro mopsiaka. [IpuBenenue
KpPHUBOI BTOPOTO MOpsAIKa K KAHOHHYECKOMY BUAY. [loBepXHOCTH BTOPOTO MOPSIIKA

3.5 Temamuka Kypcoevix npoekmog (Kypcoevix paoom)

KypcoBsie mpoekThl (KypcoBbie pabOThI) y4€OHBIM TIJIAHOM HE MPETYCMOTPEHBI.




4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00eceYeHue

4.1. HopmartuBHble 10kyMeHTBI H 'OCThI

1. ®I'OC 09.03.01 NupopmaTtuka M BBIYMCIUTENbHAS TEXHUKA, YTBEpKIEHHBIM [Iprkazom
Muno6pnayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axagemudeckuii y4eOHBIN I1aH o HampasieHnto moarotoBku: 09.03.01 «MubopmaTrka u
BBIUMCIIUTENbHAS TeXHUKay. [Ipodwmiib: CucteMHas U mporpaMMHast HHXXeHepus - ouHasi. 2026.

3. O0pa3oBarenbHas nmporpamma o HampasieHuto noaroroBku: 09.03.01 «Mudopmaruka u
BBIYUCIUTENbHAS TeXHUKay. [Ipodwmiib: CucteMHas U nmporpaMMHast HHXXeHepus - ouHasi. 2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TEXHOJIOTHYECKOTo pa3Butus Poccuiickoit denepanum».

5. Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O06 ytBepxkaeHuu [lopsaka npUMeHEHHs OpraHu3alysIMi, OCYILECTBIISIOUIMMUA 00pa30BaTEIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO OOY4YeHMs, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMH NpU
peanu3anuy 00pa3oBaTENbHBIX POTPAMM.

4.2. OcHoBHas JuTEpPaATypa

1. Topnau, b. A. Jluneitnas anrebpa u aHaIUTHYECKasi TeOMETpUs : yueOHUK A7 By30B / b. A.
lNopnau. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-507-44063-
4.— Tekcr: osnexkTpoHHbIM / JlaHb : 3neKTpoHHO-OMOnmoreyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneiinple anrebpa U aHAIMTUYECKas T€OMETpUsA @ yueOHO-MeToauueckoe nocodue / M. U.
Cksopuosa, 1. B. Autonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 c.— Texker : anekTpoHHbIM / JlaHb : 31eKTpoHHO-OMONMOTEeyHast cucremMa. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB, A. A. JluneiiHass anreOpa W aHaJUTHYECKas reoMeTpus : yueOHHMK / A. A.
Tyran6aes. — Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Tekcr :
ANEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/333359.

4. 3a6onotckuit B.C. JIuneiinas anrebpa U aHamuTHUYecKasi reoMeTpusi (y4eOHbINH KOMIUIEKC):
yaebHoe nocobue, 2-¢ m3a. Crep. M.: Uzn-Bo MHOPA-M, 2022. 309 c. (Bsiciiee obpa3zoBanue:
OakanaBpuar).

5. Cuporuna W.K. JluneitHas anreOpa W aHaTUTHYECKas TEOMETpPUsS: MHTEPAKTHBHBIN Kypc:
yaeOHoe mocobue st By3oB. CII6, M3n-o Jlans, 2022. 180 c.

6. Kypc nekumii mo JImMHEHHON anreOpe W aHATMTHYECKOW TeOMETpHH: yueOHoe mocobue. //
Kynpssues b.1O., Matsam B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIIH pecypc. |

4.3 JlonoJTHUTEJIbHAS JIUTEPATYpa

1. MunocueB, B. b. Kypc Marematuku A TEXHUYECKHX BBICHIMX YYEOHBIX 3aBEJCHUU :
yaueOHnoe nmocodbue / B. b. Munocries, B. I'. 3y0kos, B. A. JIsxoBckuit. — 2-¢ u3a., ucnp. — CaHKT-
[etepOypr : Jlanp, 2022 — Yacts 1 : Ananutuyeckas reometpus. [Ipenenst u psapl. @yHKIUU U
npou3BoHbIC. JInHelHas u BekTopHas anredpa — 2022, — 544 ¢. — ISBN 978-5-8114-1558-8. —
Texkcr:  snekrtponnsld / Jlamp @  31MeKTpoHHO-OmOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc mMarematuku ansi TEXHMYECKHX BBICIIMX YYEOHBIX 3aBEJCHUU :
yuebnoe nmocooue / B. b. Munocnies, B. A. JIsxosckuii, A. 1. MapTelHeHKO. — 2-€ W3]., UCTIP. —
Canxkr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIMKA HECKOJIBKUX MEpEeMEHHbIX. MHTEerpanpHoe
nucuucienue. Teopus momss — 2022. — 432 c¢. — ISBN 978-5-8114-1559 Texkcr : 25eKTpOHHBIH //
Jlanb : anekTpoHHO-O0MbOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/211355.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/211355

3. Kpatkuii Kypc BbIcHIed mMareMaTHKH [DIEKTpOHHBIM pecypc]: ydel. - DIeKTpoH. AaH. -
Mocksa: [lamkoB u K, 2017. - 510 c. [Pexum noctyma: URL: https://e.lanbook.com/book/93522. -
3ary. ¢ ’KkpaHa.] .

4. 3yokoB B.I'., JIsxoBckuit B.A., MapteiHenko A.U., Munocuie B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH JIsl TEXHUYECKUX BBICITUX YueOHbIX 3aBeneHuil. Yactu 1-4. M.: MI'T1Y, 2012. 400 5k3.

5. Uneun B.A., [To3asak D.I'. Ananutnyeckas reomerpusi. M.: Hayka. ['maB. pen-us ¢usuxo-
MateM. JIuT-pel, 1988. 224 c.

6. bexnmemumen, J[.B. Pemenue 3amau u3 Kypca aHaJIMTUYECKOM T'€OMETPUU M JIMHEHMHOMN
anreOpsl [ DNeKTpOHHBIN pecypc]: yueb. mocodue - DneKTpoH. naH. - MockBa: @usmatnut, 2014. -
192 c. [Pexxum nmoctyma: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. |

4.4 DJeKTpoHHbIe 00pa3oBaTe/ibHbIE PecypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C MpUMEHEHHEM
CUCTEeMBbI aucTaHImoHHOro oOydenusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3IEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam
IIPOrPaMMBI:.

Hazsaaue D0OP

Jlunelinas v BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368

AHanuTuyeckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?1d=2843

Jluneiinas anre6pa u

https://online.mospolytech.ru/course/view.php?1d=462
AHAIUTHICCKAS] TEOMETPHS

Paspabotannbsie DOP BKJIFOUAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Mopsimox mpoBeneHust pabOT B JAUCTAHIMOHHOM (OpMaTe yCTaHABIMBACTCS OTACIBbHBIMU

pacropsHKCHUSIMU TIPOPEKTOpa M0 YUeOHOH paboTe U/WiIi IEHTPOM Y4eOHO-METOAMYECKONU PaOOTHI.

Kaxnaplit cTymeHT oOecrieueH HWHIWBUAYaJbHBIM HEOTPAHHUEHHBIM JOCTYIOM K 3JIEKTPOHHOU

OoubmoTeke MOCKOBCKOIO IOJIUTEXA

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

WuTepHeT-pecypchl  BKIIIOYAIOT  y4EOHO-METOJMUECKUE MaTepuaibl B AJICKTPOHHOM  BHUJE,

MpeJIcTaBICHHBIC Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTHIeCKOTO 0Opa30BaAHUSDY

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

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

[Tone3npie yueOHO-METOAMYECKUE U MHPOPMAIIMOHHBIC MaTePHAJIbI IPEACTABICHBI Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyenb pecypcoB MHPOPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «HTepHEeT» Ui OCBOCHHUS

TUCIMIUTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulieH3NOHHOE M CBO0OOHO pacnpocTpaHseMoe NPOorpaMMHoe odecrnedeHne

Ne( HaummenoBanume | Paspadorumk I1O JoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoobaanarensb) | (IHLIEH3MOHHOE, POCCHIICKUX MPOrpaMM 1JIA
CcB0O0OIHO 9BM u B/l (npu HaIM4nm)
pacnpocTpaHnsieMoe)
1 | AstraLinuxComm |[OOO "PYCBUTEX- | JIunenzuonHoe https://reestr.digital. eov.ru/reestr/
onEdition ACTPA" 305783/?sphrase 1d=954036
2 | MoitOduc 00O "HOBBIE JInneHsnonHoe https://reestr.digital.gov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_1d=943375
TEXHOJIOT "
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https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
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

4.6. CoBpemeHnHbIe MpodeccuoHaIbHbIE 0a3bI JaHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUS THUCHMUILINHBI:

HaumenoBanue Ccbliika Ha pecypc HoctynHocTh

HNupopManmoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow https://stackoverflow.com/ y
0e3 orpaHUYCHHIA

Nudopmannonusie pecypcsl Cetn

KoncymsrantTlnoc http://www.consultant.ru JHoctymHO

ITopran ®enepanbHbIX
rOCyIapCTBEHHBIX 00pa3oBaTenbHBIX | http://www.fgosvo.ru. HoctymHO
CTaHJAPTOB BBICIIIETO 00pa30BaHUs

DJIEKTPOHHO-0MOJIHOTEYHBbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetu UHTEepHeT
0e3 orpaHuYeHUN

IPR Books https://www.iprbookshop.ru/ JHocrtymnHa B cetn HTEpHET
0¢3 orpaHUYCHUI

IpodeccnonanbHbie 6a3bl JAHHBIX

ba3a nanHbIX Hay4HOM AnekTpoHHON | http://www.elibrary.ru HoctynHo
O6ubIMoTeKu

(eLIBRARY.RU)

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

noJMuTeMaTHYeCKas pedepaTHBHO-
oubnuorpaduyeckas u
HayKOMETpUYECKast
(bubamomeTpuueckas) 0a3a JTaHHBIX

5. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue ANCHHUII/INHBI

MarepuanbHO — TeXHHYeCKas 0a3a yHMBEpCHTETa 00ECHeuMBaAeT MPOBEACHUE BCEX BUIOB
3aHATHH, MPEAYCMOTPEHHBIX y4eOHBIM IIJIAHOM, M COOTBETCTBYET NCHCTBYIOIIMM CAaHUTAPHBIM H
MIPOTHBOMOXKAPHBIM MIPAaBUJIAM U HOPMaM.

Kagenpa «Maremaruka» He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM ()OHIOM H HCIIOIb3YeT
yueOHbIe ayTUTOpUU U3 0011ero GoHaa yHUBEPCUTETA.

IIpy HEOOXOAMMOCTH IS TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUECKUX  3aHATHH
UCTIOJIB3YIOTCS KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.
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6. MeToanueckue peKoOMeHIAINU
6.1. MeTtoanyeckue peKOMEHIANH JISl PENOAABATE/IS 10 OPraHU3AUNH 00yYeHUs

[Ipexxne Bcero, ciaenyeT oOpaTUTh BHMMAHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BECH
M3y4aeMblii IMH MaTepHal He TpeOyeT Kakoi-Tubo creruanbHO (JOMOIHUTETHHON) MOATOTOBKH U
BIIOJIHE MOXET OBbITh YCIIEIIHO WM3YYEH, €CIU CTYIAEHTbl OyIyT MOCEIIaTh 3aHITHsI, CBOEBPEMEHHO
BBIMIOJHATh JOMAIlIHUE 3aJaHHUsl U TOJIB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTAIlUi B TEUECHHE KaxJ0ro ceMmectpa. Bomemmue B kypc JIuHelHON anreOpbl pa3aeibl
SIBJISIFOTCA KJIACCUYECKMMH, B TO K€ BpeMs OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK HMEIOT
LIIMPOKOE PacIpOCTpaHEHUE JUIsl pEelIeHMs] pa3HOro poja 3ajad BHYTpU CaMOl MaTeMaTWKH U
MPUKIIAIHBIX 3a71a4. FIX 0CBOEHHE TOMOKET CTYIEHTaM JIOTUYECKH BEPHO, apPTYMEHTUPOBAHO U SICHO
CTPOUTb YCTHYI0O M THCbMEHHYIO pe€db, YCIEUIHO MPUMEHATh HAKOIUICHHbIE 3HAHUA B
npodeccruoHaNbHOM e TENbHOCTH.

HeoOxomumo ¢ caMoro Hayaia 3aHSATHM pPEKOMEHJOBaTb CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHIE CEMECTpa J1aTh CHUCOK BOIPOCOB JJISI MOJATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHY N0 JUCHUILTHHE CIEAyeT 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICHTOB
0 BUjie ¥ popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTeCTALUN 1O AUCITUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUAX JOIMYCKA K MPOMEKYTOUHOM aTTeCTallK, IPUMEHSIEMbIX BUAX
MIPOMEXYTOUYHOT'O KOHTPOJIS.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJKHO CONPOBOXKAATHCS WIIIOCTPATUBHBIMU
MpUMepaMH, TIIATEIbHO OTOOPAHHBIMU IpENOJaBaTesieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQIKW TpPU PELICHUWU 3aJaud HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
pUMeHseMbIX MeTonoB. Clenyer BcerjJa ykKa3blBaThb MPUMEPHI NMPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHHUH U HOpMyII.

[IpakTrdeckue 3aHATHSA JOJDKHBI OBITH OPraHW30BAHBI IPETOJAaBATEIIEM TaKUM 00pa3oM,
9TOOBl  OCTaBAJIOCH BpeMs Ha TEPUOJUYECKOE BBINOJIHEHHWE CTyJIEHTAaMH HEOONbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTenb, BeAyUIMl MpPAaKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMAaTUYECKHU TUIaH 3aHATHN C JIEKTOPOM, HCIIOTIB30BATh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenogaBaTemnto ciaenyeT 10OOMBATHCA CUCTEMATUUECKOI HETIPEPHIBHOM PabOThI CTYICHTOB B
TEUYEHUE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYICHTOB M TIPUBJICKATh UX K HAYIHOU padoTe,
K YYacCTHIO B PA3HOTO pOJia OJIMMIIMAJaX U KOHKypCax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPEINO01aBaTeisl B JOCTHKEHUN KOHEYHOTO
pe3ynbTara: B mpuoOpeTeHnH 00yJaronMMUCs MPOYHBIX 3HAHUH, YMEHUH U BIaIeHUs HAKOTIEHHOM
nH(popManyen A peleHus 3a1ad B 1poecCuOHATbHON JesSTEIbHOCTH.

6.1.1 O0pa3zoBaTesibHbIE TEXHOJIOTHH.

[IpoBeneHue 3aHATUI U aTTECTALM BO3MOYKHO B AMCTAaHIIMOHHOM (popMate ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kaenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
porpamMMslI (cMm. 1. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacropspKeHUSMHU ITPOPEKTOpa Mo yueOHoH paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKOU paObOTHI.

6.2. MeToauyeckue yKa3zaHus JJIs1 00yYAIOIIUXCH 110 OCBOCHUIO TUCHUIIINHbBI

Pa3znen: 3eMeHTHI JINHEHHOH anredpbl

Martpuusl u onpeaeautenan. [Ipexae Bcero, CTyIeHT JOHKEH MOHATh, YTO MaTPHIIA — 3TO
Tabnuma yrcen (mpudyeM 3Ta TabIuIa MOKET UMETh OJJMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, 8 MOXKET
OBITH U IPSIMOYTOJIBHOM), & ONIPEIETUTENb- 3TO YUCIIO, 3aICHIBAEMOE B BUJIE KBAAPATHON TaOIUIIBI,
TO €CTh ONPEICIUTENN CYIIECTBYIOT TOJIBKO y KBAaJIPATHBIX MaTPHII.
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Crnenyer oOpatuTh 0co000€ BHUMaHHUE Ha ONEPAIMI0 YMHOXKEHHUS MPSIMOYTOJIBHBIX MAaTPHUIL U
MOHSATh, KAKUM TOJy4yaeTcsl MOPSIOK MaTpullbl — mpou3BeneHus. OCOOEHHOCTh MaTpHI] TaKXKe

COCTOUT B TOM, 4TO IpPOM3BEJECHHE MATpMIl He INepecTaHoBouHo, To ecth AB # BA Cnenpyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PELINB COOTBETCTBYIOIIUE 3aaUH.

BaxHbIM sBrsieTcst moHATHE 0OpaTHOM Marpuiel. Hamo 3HaTh yclnoBHE CYyIIECTBOBAaHUS
oOpaTHON MaTpuIbl U aIrOpuTM ee noctpoeHus. [locie ee BhIUMCIIEHHUS 1eNeco00pa3HO JenaTh

MPOBEPKY TNPAaBUIBHOCTU PEIIEHHUS, BBIMOJIHUB OINEPaHi0 YMHOXECHUS A'A=E (omkHa
MOJTYYUTHCS €AMHUYHAST MaTPHIIA)

[Ipu u3yueHuw omnpenenuTeneii HalO0 YETKO YCBOUTH MOHATHS MHUHOPA, alNredpandyeckoro
JIOTIONTHEHHSI, 3HAaTh MHOTOYHCIICHHBIE CBOWCTBA ompenenutens. [Is OCBOCHHS TEXHUKH
BBIUMCJICHHS OIpeaeuTeNell 1enecoo0pa3Ho, BHIOpAaB MPOU3BOIBHBIN OMpPENEIUTENh BBIIIE
TPETHETO MOPAIKA, PACKPHITH €T0 PA3IUYHBIMU CLIOCOOAMU, TPUMEHSS PAa3NI0KEHHUE U TI0 CTPOKAM U
o croibmam. OOpaTUTe BHUMaHUE, KaKUe CTPOKHU (CTOJIOIBI) MPEANOYTHTEIbHEE BHIOUPATH IS
PaCKpBITHS OIPEACTUTENS, YTOOB! YIIPOCTUTH €ro BeryrciaeHne. Oco0eHHO Y3 PEeKTUBHO BEIYUCIICHUE
OTIPEICNIUTENS C MOMOUIBIO AJIIEMEHTAPHBIX MpPeoOpa3oBaHUM, MPUBOIALIMX €r0 K TPEYTrOJIbHOMY
BUTTY.

[Ipu n3yyeHuu pemeHnii CHCTeM JIMHEWHBIX anreOpanyeckux ypaBHenui (CJIAY) obpature
BHUMaHHE, MPEXKJIE BCETO, HA MOHATUE PEIICHUS CUCTEMBI M YCIOBHS CYIECTBOBAHUS PEIICHUH B
3aBUCHMOCTH OT COOTHOILIEHHS MEKy PAaHTOM MaTPUIIbl, PAHTOM PacIIMPEHHON MaTPHUIIbI CHCTEMBI
U YHCIIOM HEU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMaHHE Ha YCIIOBHS HpUMEHEHHUs (popmyit
Kpamepa u wMeroma oOpatHOi Marpuilbl. BHuUMarenpbHO pa3depure TPUMEPHI PEIICHHS
MIPOU3BOJILHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHEHHH MeTogoMm [laycca (BBeaeHHe
0a3UCHBIX U CBOOOHBIX TIEPEMEHHBIX ).

Pa3nes: JieMeHThI BeKTOPHOM aaredpnl

[Ipu u3y4yeHnu JaHHOM TeMbl OOpaTHTE BHUMAHKUE HA JTMHEWHBIC OTepalliy HaJl BEKTOPaMH,
Ha TMOHATHSI TUHEHHOW HE3aBUCUMOCTH W JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha (DyHIaMEHTaIbHOE
MOHATHE Oa3uca BEKTOPHOTO MPOCTPAHCTBAa (M OPTOHOPMHUPOBAHHOTO 0a3Wca), Ha Pa3IOKCHHE
BEKTOpa 1o 6a3ucy.

3HaTh OmpeJieJIeHuEe, TEOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOM3BEICHUS BEKTOPOB, (DOPMYJIbI JJIi UX BBHIYMCIEHUS B BEKTOPHON M B KOOpAMWHATHOU (hopme.
OO0s3arenbHO 3HATh W YMETh NPOBEPATh YCIOBHUA OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAaHAPHOCTH BEKTOPOB.
Pa3jien: koMIJIEKCHBIE YHCJIA H MHOTOYIEHbI

B »sTom paznene, mpexnae Bcero, HaJAO MOHSTb, YTO KOMIUIEKCHOE YHCIO SIBHJIOCH
pacliupeHreM TOHATUS JEeHCTBUTENBHBIX YHCEN, 3HaTh OIpeaeieHHe M Tpu (GOpMBI 3amlucH
KOMILJIEKCHOTO gucna (anreOpandecKyr, TPUTOHOMETPUYECKYIO H  TIOKa3aTeNbHYIO),
F€OMETPUUYECKYI0 MHTEPIPETAI0 KOMIUIEKCHOTO YHCiIa M B3aWMMHO-OJHO3HAYHOE COOTBETCTBHE
MCKAY MHOXCCTBOM KOMIUICKCHBIX YHUCCII U MHOKCCTBOM TOYCK KOMIUIEKCHOM IUIOCKOCTH. 3HATH
dhopmyy Ditnepa. KoMIuiekcHbIe Ynciia MOYKHO H300pakaTh C TOMOIIBIO BEKTOPOB HAa KOMIIEKCHOM
IIJIOCKOCTH. HOBTOMY onepanru CJIOKCHUA U BBIYUTAHHUA KOMIUICKCHBIX YHUCCII MOTYT 6I>ITI: CBCICHbI
K OIEpalysM CIO0XKEHHS U BHIYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hano 3HATb MW YMCTH BBIIIOJIHATE OICpAllM YMHOKCHHA, ACJIICHHA, BO3BCIACHHA B
MOJIOKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3allCAHHbIX B TPUTOHOMETpUYECKOl (opme,
H3BJICUCHUS KOPHSA N-OM CTENEHU W3 KOMIIJIEKCHOI'O YHCIIA.

Cnenyer oOpaTuTh BHHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh .HIOGBJI aHFGGPHH‘IeCKaSI ornepanudg HaJl KOMIIUICKCHBIMU YU CJIaMU HC BBIBOAUT 34
npenesbl 007JacTH KOMITIEKCHBIX YHCE.

Hano 3HATb PA3JIMYHBIC BUABI PA3JIOKCHHUA MHOTOYJICHA HA MHOXKUTCIIN UM CIIydacB, KOraa
Cpelu KOpHEH MHOrowieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbIE KOpPHH. ODTH CBEACHUS OYyIyT
HCIIOJIb30BATLCA, HAIPUMCEP, B UHTCTIPAJIbHOM UCUHUCIICHUHU ITPU BBIYUCIICHUN UHTCTPAJIOB OT ,Z[pO6H0-
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panMoHaNbHBIX (YHKIMH, IPU PELICHUU JTUHEWHBIX OJHOPOIHBIX AU depeHInanbHbIX YpaBHEHHH
N-TO TOPSAJIKA C MIOCTOSTHHBIMHU KO3 DUITHCHTaAMHU.
Pa3nesi: AHAJIMTHYECKAsl TeOMeTPHsi

IIpn wu3ydyeHMM aHAIUTUYECKOM TIE€OMETPUM CIEAYEeT, INPEXAEC BCEro, IOHATh, YTO €€ 3ajadei
SBJISIETCS. U3yUYEHUE TEOMETPUUYECKUX OOBEKTOB MPU MOMOIIM aHATUTHYECKUX METOAOB aireopsl U
MaTeMaTHYECKOro aHajin3a. B OCHOBE Takoro nojaxoja JEKHUT METOJ KOOPIMHAT, BIIEPBBIC
cucrteMatnyecku mpumeHeHHbIH P. JlekapTom. OCHOBHBIE TOHSATHS T€OMETPUHU (TOYKA, MpsMas,
IJIOCKOCTB) SIBJISIFOTCSL HEONPEAEISAEMbIMH, U JUISI UX ONMCAHMS IPUMEHSETCS aKCMOMaTHYECKHM
METO/1, TO3BOJISIIOIINM YyCTaHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUYEK
NPSIMOI U MHOXKECTBOM JICHCTBUTEIIBHBIX YUCEI U, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPIHMHAT.
Hano yetko ycBouTh paznuynbie (OpMbI ypaBHEHUH NPSIMON U IUNIOCKOCTH YMETh NEPEXOIUTh OT
onHOHU hopMbI K pyToif. CiieyeT OCMBICTUTD U YCIIEIIHO PUMEHSTh PEIIeHHs KJIaCCHYECKHX 3aa4
AQHAIUTUYECKOW T€OMETPUH O B3aMMHOM PACHOJI0KEHUH NPSMBIX U MJIOCKOCTEH, YMETh ONpeAesaTh
YTJIBI U PACCTOSIHHSI MEXAY PAa3IMYHBIMUA T€OMETPUUECKUMU O0BEKTAMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUIHOE W3Y4YeHHE NUCUUIUIMHBI « JIuHelHas anreOpay,
npuoOpeTeHne HEOOXOAMMBIX KOMIIETEHIMH, YMEHUH ¥ HAaBBHIKOB BJIAJICHUS MaTEeMaTHUECKUM
amnmapaToM TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOATENbHON paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOATENIBbHYIO pPa0OTy B COOTBETCTBHH C YUEOHBIM IUIAHOM,
00JIbIIE YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUbI Ay IUTOPHBIX 3aHATHUH.

7. DOHJ OLEHOYHBIX CPEICTB

I[HSI KOHTpPOJIA YCIHCBACMOCTH M KadCCTBAa OCBOCHUS OUCHUILINHBI HaCTOHH_IeI\/JI HpOFpaMMOﬁ
npeaAyCMOTPCHBI CJICAYIOMINC BUAbI KOHTPOJIA:

— KOHTpPOJIb TEKYyIIEH YCIeBaeMOCTH (TEKYILMIA KOHTPOJIb);

— IMPOMEKYTOYHAA aTTCCTAllUA (BKSaMeH).

7.1 MeToAbl KOHTPOJIS U OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

HanmenoBanue
Bun xonTpons
KOHTPOJIS Kpatkas xapakrepucTrka KOHTPOJIIS
Ne n/m pE3yNbTaToOB
pe3yJIbTaToB pe3ynbTaToB 00yUeHUs
00yueHus
o0y4JeHus
OOyuaromuiicss B~ TCUCHHE cemecTpa
Pacuetno- CaMOCTOSITENIHO BBITIONHSET PsAJl PAacyeTHO-
1 rpadudeckas Texymuit rpadgudeckux padbotr mo Teme pazaena. [lpu
pabota MIPOBEPKE MPET01aBaTellb OLIEHNUBACT Ka4eCTBO
odopMmIIeHHs, TPaBUJIBHOCTh PACUETOB.
Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIISIETCS. HA TIOCJIEIHEM 3aHSITUU
n3zydaemoro paszaena. KonrpombHast pabota
KoutponbHas . Y pasit P P
2 AGoTa Texkymuit BBITIOJHSCTCS  MHAMBUAYAIbHO  KaXKIbIM
p crynenToM. llpu mpoBepke mpernoaaBaTenb
OLICHMBAET TMPaBUWIBHOCTh IPOU3BEACHHBIX
pacyeTos.
TectupoBaHue NPOBOIUTCS HaA MOCIEAHEM
3aHATUU M3y4aeMol TeMbl. TecTupoBaHue
. ocymiecTBisiercs, MO0  MpU  IOMOIIH
3 Tecr Texymmit yim o P Hl
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHUS, THOO
C HCIOJb30BaHUEM BBIJAHHBIX TECT-3aJaHHi
Ha OymaxkHoM Hocutene. B pamkax
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TECTUPOBAHUS IIPOBEPSAETCSA
TEOPETHUECKOM 0a3bl.

3HaHHUC

4 DK3aMeH

[TIpoMexxkyTOUHBII

[IpomexxyTounast aTrTecTarusi oOydJarouuxcs B
dbopMe 3K3aMeHa TPOBOAMUTCA MO pe3ylibTaTaM
BBIMIOJIHEHHUSI BCEX BHUIOB YYeOHOH paboTHI,
MPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM O JaHHOU
JUCHUITIINHE, npu 3TOM YUUTBIBAIOTCA
PE3yNbTaThl TEKYIIErOo KOHTPOJS YCHEBAEMOCTU
B TeueHue cemectpa. OlleHKa CTENEHU
JOCTIKEHHUSI 00ydYaromMMHUCA — IUIAHUPYEMBIX
pe3ysNbTaToB  OOy4YeHHs] [0  JUCIUIUIMHE
MIPOBOAMTCA MPEIOiaBaTesieM, BeAYIIUM 3aHATUS
10 AUCHOUIIJIIMHE MCETOJ0M 3KCH€pTHOf/'I OLICHKU.
[To wrToram mnNpPOMEXKYyTOYHOM AaTTECTAMU IO
JUCHUIIIIMHE BBICTABJIACTCA OLICHKA «OTIIMYHO»,

«XOPOILIOY,

«YZOBJIIETBOPUTEILHOY
«HEYJIOBIETBOPUTEIBLHO.

U1

7.2.

Ilkana ¥ KpUTEPpUM OLIEHUBAHUA Pe3yabTATOB 00yUeHU s

[Toka3zaTenem olleHHBAaHUS KOMIIETCHIIMI HA PA3IMYHBIX dTanax ux (OpMUPOBAHUS SBISECTCS
JTOCTIKEHHE 00yYaroIIMMHUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUECHHS 0 TUCITUTIINHE (MOIYIIIO).

Kputepun onieHuBaHuA

IHoka3areanb
HeynoBjaeTBopuTEeJbHO | YIOBJETBOPUTEIBHO Xopomo OT1au4Ho
3HATH: OO6yuaromuiicst OO6yuarommiicst O6yuarommii | OOyvaronu
TEOPETUUECKHUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cs rcs
OCHOBBI OTCYTCTBHE WJIU HEIOJIHOE JEMOHCTPUPY | AEMOHCTPHU
JUHEWHON HEJOCTATOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsl U COOTBETCTBHUE CIEAYIOIINX 3HAHUM: | COOTBETCTBU | IOJHOE
AHAJIMTUYECKON | CIEIYIOIINX 3HAHUM: TEOPETUYECKHUE e COOTBETCTB
reOMETpUH, TEOPETHUUYECKUE OCHOBBI | OCHOBBI JINHEUHOU CIeNYIOIUX | Hhe
KOMIUIEKCHBIE | TUHEHHOMN anreOpsl U anreOpsl U 3HaHUM: CJEAYIOIIH
YHUCIIa. AHAJIUTUYECKOMN AHAJIUTUYECKOMN TEOPETUYECK | X 3HAHUU:
T€OMETPHH, T€OMETPHH, 1€ OCHOBBI TeOpeTHUIeC
KOMILJIEKCHBIE YHUCIIA. KOMIUIEKCHBIC YUCHIA. | JIMHEHHOU KHE OCHOBBI
anreOpsl U JIMHEWUHOU
QHAJTMTUYECK | alreOpbl U
ot AHATUTHAYEC
T€OMETPHH, KOM
KOMIUIEKCHBI | T€OMETPHH,
€ Yuca. KOMILIEKCH
Jomyckarorc | bple 4ncia.
o CBo06o1HO
HE3HAYUTENb | ONEpPUPYET
HBIE OIMUOKH, | TPHOOPETeH
HETOYHOCTH, | HBIMH
3aTpyAHEHUsl | 3HAHUSIMHU.
npu
AHAJTUTUYECK
ux
onepanusx.
yMeThb: OOyuatomuiics He ymeeT | OOyvaromuics OO6yuatomuii | OOyuaronu
pelaTth 3aJ]a4d | WM B HEIOCTAaTOYHOMH JIEMOHCTPHUPYET cA Hcst
Y YIPOKHEHUS | CTCIICHU YMEET: HETOJIHOE JEMOHCTPHUPY | IEMOHCTPHU
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UCIIOJIB3YS pemarth 3aJa4u u COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaXHEHUS UCTIONb3Ysl | CIEIYIOIIMX YMEHUN: | COOTBETCTBHM | IOJHOE
METOJIBI, OCHOBHBIE METO/IBI, pemars 3aJa4u u e COOTBETCTB
W3Yy4CHHBIC B U3Yy4EHHBIC B Kypce YIPaXHEHUS CIECNYIOIINX | He
Kypce JTMHEHHOU anredpe u HCIIOJIb3YSl OCHOBHBIE | YMEHUM: CIEAYIOIIH
JIMHEHHON AQHAJIUTUYECKOMN METO/bI, U3YYEHHBIE B | PEIIaTh X YMEHMUIA:
anreOpe u reOMETPHH; Kypce JTUHEHHON 3a/1a4M U pemars
aAHAJINTUYECKOU | OIEpUPOBATH C anredpe u YOPaKHEHUS | 337344 U
reOMETPUH; KOMIUIEKCHBIMU aHAJIUTUYECKOU UCIIOJIB3YS YIpaKHEHU
ONEpUPOBATH C | YUCIIAMH. reOMETPHH; OCHOBHBIE A
KOMIUIEKCHBIMU OIIepUpPOBATh C METOJIbI, UCIIOJIB3YS
YHUCJIAMH. KOMIUIEKCHBIMU U3Y4YCHHBIE B | OCHOBHBIE
YHUCJIAMHU. Kypce METO/[IbI,
Jomyckatorest JIMHEWHOU U3y4YECHHBIE
3HAYUTEIIbHBIC anreOpe u B Kypce
OIMOKH, MPOSIBIIICTCS | aHATUTHYECK | JIMHEWHON
HEJI0OCTaTOYHOCTh ot anredpe u
YMEHUH, 110 pAY reOMETPHH; AHAJIUTHYEC
roKa3arelsieu, ONEpPUPOBaTh | KOU
oOyyaromuncs c T€OMETPUH;
UCIBITHIBACT KOMIUIEKCHBI | OIIEpUpOBAT
3HAYUTEIIbHbIE MU YHMCIaMHU. | b C
3aTpyIHEHUS IpU YMmenus KOMIUIEKCH
OIEpUPOBAHNN OCBOEHBI, HO | BIMH
YMEHUSIMU NPU UX JIOTYCKAIOTCS | YUCIIAMHU.
IIEPEHOCE HAa HOBBIE He3zHauutens | CBoOOIHO
CUTYaLlNN. Hble OLIMOKH, | ONepUpyeT
HETOYHOCTH, | IPHOOPETeH
3aTPyJHEHUS] | HBIMU
pu YMEHUSIMY,
AHAJINTUYECK | IPUMEHSET
ux UX B
oreparnusx, CUTYaLUsAX
nepeHoce MOBBILIEHH
YMEHUH Ha oM
HOBBIE, CJI0KHOCTH.
HECTaH/IapTH
ble
CUTYaLlUH.
BJANETh: OO6yuarommiicst He | O0yuarommiics B O6yuarommii | OOyvaronu
HaBbIKaMU BJIa/ICET WIH B | HEZJOCTATOYHOM Csl YaCTUYHO | Hcs B
IIPUMEHEHUS HEJ0CTaTOYHOW CTENEHU | CTEIIEHHU BIAJIEET: BIIQ/IEET: MIOJIHOM
JUHENHON BIIaJICET HaBbIKaMU HaBbIKaMU o0BeMe
anreOpsl U HAaBBIKAMU IIPUMEHEHUS | IPUMEHEHHUS IIPUMEHEHHS | BIIAJCET:
AHATTMTHYECKON | JIMHEWHO anreOpsl U JMHEWHOW anreOpsl U | TMHEHHOMN HaBBbIKAMH
reOMETPHUH K AHAIIUTUYECKON AQHAIIUTUYECKON anreOpsl 1 IIPUMEHEHU
€CTECTBEHHOHA | F€OMETPHH K reOMETPHUH K AQHAINTUYECK | 5 TMHEWHON
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | O anreOpsl U
(pusnyeckum u | (puznyeckum u (puznyeckum u TEOMETPHUH K | aHAIIMTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 33/ladyaM. | TEXHUUYECKUM) €CTECTBEHHO | KOU
3aa4am. 3aa4am. Hay4YHBIM reOMETpHUH
OOyuarommiics (busmueckum | K
HCIBITHIBAET u €CTECTBEHH
3HAYUTEIIbHbIE TEXHUUYECKUM | OHAYUYHBIM
3aTpyIHEHUS TpU ) 3a7auam. (pusnyeckun
IIPUMEHECHNN HaBBIKOB | HaBbikn M U
B HOBBIX CUTyaIUsX. OCBOEHBI, HO | TEXHUYECKU
JIONYCKAIOTCS | M) 3a7a4aM.
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He3HauuTenb | CBOOOIHO
HbIE OLIMOKH, | IPUMEHSET
HETOYHOCTH, | HOJTYYECHHBI
3aTPyAHEHUS | € HaBBIKU B
npu CUTYyaIHIX
AaHAJTUTUYECK | TOBBIIICHH
ux oM
onepauusax, | CIOKHOCTH.
nepeHoce

YMEHHI Ha

HOBBIE,

HECTaHIAPTH

13

CUTYallUU.

IIkana oueHUBaHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMEHa.

[IIxama orieHnBaHus

Onucanue

OT1iangHo

BrinmonHeHb! Bce BUJIbI Y4eOHOM paOOThI, MPEAYCMOTPEHHBIE YUeOHBIM
miaHoM. CTyIEHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUMW, YMEHHH,
HABBIKOB TMPUBEACHHBIM B Ta0NMIax T[OKa3aTensiM, ONEpUpyeT
MpUOOPETEHHBIMHU 3HAHUSIMU, YMEHHUSIMHU, HaBbIKAMU, IPUMEHSET UX B
CUTyallusIX MOBBIIMICHHOW CII0)KHOCTHU, HE HCHBITHIBAECT 3aTPYyIHECHUM
NP AHATUTUYECKUX ONEpalUsAX, MEPEHOCE 3HAHUN W YMEHUH Ha
HOBbIE€, HECTAH/IAPTHBIE CUTYaLIUH.

Xoporio

BeimonnHeHs! Bece BUIBI y4eOHOW pabOoThI, IPEAYyCMOTPEHHBIC yUeOHBIM
w1aHoM. CTyZ€HT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB ITPUBEACHHBIM B TaOJIUIAX TOKA3aTENISIM, ONIEPUPYET
nproOpETEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsX NOBBIIIEHHOM cioxHOcTU. IIpu 3TOM MoOrytr OBITH
JIOIyIIEHbl He3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS TIPU
AHAIMTUYECKUX Olepalusix, IEPEeHOCe 3HAHUM M YMEHUN Ha HOBBIE,
HECTaHJapPTHBIC CUTYaLUU.

y,Z[OBJ'ICTBOpI/ITCJ'IBHO

BrimonnHeHs! Bece BUIBI y4eOHOW pabOoThI, IPEAyCMOTPEHHBIC yUeOHBIM
wi1aHoM. CTyZl€HT IEMOHCTPUPYET HEINOJHOE COOTBETCTBHE 3HAHUA,
YMEHHUI, HaBBIKOB TPUBEIEHHBIM B TaOIuIaX IOKa3aTessM,
JIOMyCKAlOTCA 3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBUE
3HAHWM, yMEHUH, HABBIKOB I10 PsIy ITOKA3aTENIEH, CTYIEHT UCTIBITHIBAET
3HAUUTENIBHbIE 3aTPyJHEHUS IIPU ONEPUPOBAHUM 3HAHUAMHU W
YMEHHUSIMU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

HeynosierBopurenbHO

He Bbimmonnen oauH wiau  Oonee BUAOB  yueOHOM  paboThl,
IPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIEHT JeMOHCTpUpPYET
[IOJIHOE OTCYTCTBME WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IOKa3aTelsM,
JIOMyCKAlOTCA 3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBUE
3HAHWM, YMEHMI, HABBIKOB IO sy IOKA3aTeNIeH, CTyJACHT HE MOKET
ONEpUPOBaTh 3HAHMUSAMHU U YMEHHUSAMM IIPH MX IIEPEHOCE HA HOBBIC
CUTYalIUH.

IIkana oueHUBaHKUS TEKYIIEr0 KOHTPOJIA.

HaunmenoBanue KoHTpOIIs
pPE3yIbTaTOB OOYUCHHS

[Ixana onieHnBaHus Ormucanne
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Pacuetno-rpaduueckas pabora

OtnnuHo - Pabora cnana B
CPOK, pacueTHas u
rpaduveckas 4acTu
BBITNIOJIHEHBI BEPHO, JINOO
UMEIOTCS HEI0UETHI, HE
BJIMSIIOIINE Ha KOHEYHBII
pe3ynbTar.

Xopomio - pacyeTHas 4acTh
BBITIOJTHEHA BEPHO, B
rpauIecKoi 4acTH eCTh
3aMeuaHus

Y 10BIIETBOPUTEIIHHO - B
pacUeTHOM YacTH €CTh
3aMeyaHusi, METOJ
BBITOJIHEHHS TpaduiuecKoit
YacCTH BbIOpaH BEPHBII
HeynosnerBopurensHo - B
pacueTHOU u rpadudecKon
4acTsIX €CTh IpyObIe
3aMeyaHusl.

3aganue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHSITUHU
COOTBETCTBYIOIIETO pa3zena
JUCIUIUIMHEL M CTA€TCS T10
OKOHYAHUH U3Yy4CHUS
COOTBETCTBYIOILETO pa3aeia
mucuuniauHel. PI'P 1oimkHEBL
OBITH BEIITOJIHEHBI U
0()OPMIICHBI B COOTBETCTBHUHU C
TpeOOBAHUSIMHU METOANIECCKUX
yKa3zaHui kadeapsl.

KonTponbhas padbora

OtnuuHo - PaboTa BBICOKOTO
KayecTBa, YPOBEHb
BBITIOJTHEHHSI OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUIECKOE
coJiepKaHHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIioB,
HE00XO0IMMbIE PAKTUIECKUE
HaBBIKU pabOThI C OCBOCHHBIM
MaTepHuagoM c(OPMHUPOBAHBI,
BCE IPEyCMOTPEHHBIE
porpaMMoit 00ydeHus
y4eOHbI€ 3aJaHUS BBITIOJIHEHBI,
1100 HEKOTOPHIE U3
BBITNIOJTHEHHBIX 3a/1aHui
CoOJIepKaT He3HAYUTEITbLHBIC
OILINOKHU

Xopouio - YpoBeHb
BBITMIOJTHEHHS paOOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMI, TEOPETUIECKOE
coJiepKaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEITBI HE
HOCSIT CYIIECTBEHHOTO
xXapakTepa, He00X0IUMbIE
MPAKTHYECKHE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEpUajOM B
OCHOBHOM C()OPMHPOBAHBI,
HEKOTOpbIE BUJIbI 3aJTaHUI
BBITIOJTHEHBI C OITHOKAMHU.

YV 10BIIETBOPUTEIIHHO -
Teopernueckoe coaepraHue
Kypca OCBOCHO YaCTHYHO,

3ammTa TeMbl BKJIFOYACT
pellIeHHE 3a/1a4 B Ay IUTOPUU B
TE€YEHUE OJTHOU Iapsbl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO

paszznena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
koMmrieTeHIi. Ha oTBETHI
orBoauTcA 1,5 ygaca.
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HE00XO0IMMbIE TIPAKTUUECKUE
HaBBIKH pa0OTHI HE
c(hopMUPOBAHBI, OOJILITHHCTBO
MPEyCMOTPEHHBIX
IIPOrpaMMoOi 3ajaHui He
BBITNIOJIHEHO; TIPU
JIOTIOJTHUTEIBbHOM
CaMOCTOSITEIbHON paboTe Ha
MaTEepUaIoM Kypca BO3MOXKHO
MOBBILICHHE KauecTBa
BBITIOJTHEHHSI YI€OHBIX
3aJaHuH.
HeynosnerBopurensHo -
TeopeTtnueckoe cofepxaHue
Kypca He OCBOEHO,
HE00XO0JUMbIE TPAKTHUECKHE
HaBBIKU PaOOTHI HE
c(hopMUPOBaHBHI,
IIPEyCMOTPEHHBIE
MPOTpaMMOM 3aIaHUs HE
BBITIOJTHEHBI

TecTupoBaHue 110 NPOUIEHHON
TEME

Tect conepxut 20 3a1aHUM,
IIPABWJIBHBIN OTBET Ha |
3aJlaHUE COOTBETCTBYET |
Oamny. Bpems tectupoBaHus -
30 munyT. CTygeHTY
MPEI0CTABISACTCS JIBE MOMBITKU
JUTSI TIPOXOKJICHUS TeCTa.
MakcumanbHasi OlIeHKa 3a TeCT
- 20 GamnoB. Tect cunTaeTcs
YCIIELIHO NPOMACHHBIM, €CIIU
CTyAeHT fain He menee 60%
MPaBIILHBIX OTBETOB (HaOpa
He MeHee 12 6auioB).

TectupoBanue
OCYILIECTBIISICTCSI, TUOO0 MPU
MOMOIIY KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHUS, THO0
C UCTOJIb30BaHUEM BBIJAHHBIX
TECT-3aJJaHUI Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIIECTBIISIETCS IPOBEPKA
TECTa 3K3aMEHAaTOPOM U
BBICTABIISIETCS OLIEHKA
COIIACHO METOAMKHU
BBICTABJICHUS OLICHKH.
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7.3. OueHO4YHBbIE CpeCTBa
7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenusn pacuemuo-cpaguyeckux paoom (PI'P)
PI'P Nel, uacmp 1

-1 1 0 2 0 2
A=|1 3 2 B={0 -3 3
3apanuie Nel. JIaHbl MaTpUIIbI 4 0 -3 u I 1 -1

2 T
BremoaauTh JACUCTBUA: A" +8B .

2 2 _ N
3amanue Ne2. [IpooIDKUTh TaHHOE MATPUYIHOE PABEHCTBO (24+3B)" —44" —64B =

Y TIPOBEPUTH €ro Ui MaTpull A U B 3 mepBoro 3a1aHusl.
3ananue Ne3. BeluucnuTh onpeaenuTeb IByMs CIOCO0aMU: pa3iokKEeHUEM I10 MIEPBOI CTPOKE U
Pa3lIoKEHUEM IO TIEPBOMY CTOJIOILY.

1 0 -1 2
02 1 -1
1 1 -1 1
1 1 -2 1
3amanne Ne4. JIns qaHHOM MaTpUIlbl HAWTH oOpaTHYIO MaTpuIly. CienaTh MPOBEPKY.
1 0 2
1 1 0

-1 2 3

3aganue NoS. Pemiuth MaTpuyHOE ypaBHEHHE AXB=C (maittu X). CnenaTh IpOBEPKY.

L P R O AR

3amanue Ne6. HaliTu paHr MaTpuisl.

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

PI'P Nel, 3a0anusa no pewienuro cucmem JUHEHHBIX A12e0pauyecKux ypasHeHuil
3apanue Nel. Pemuts cuctemy merogom Kpamepa. Cuenath mpoBEpKY.

X +4x, —x; =2

2x, +2x,+3x; =7

3x,+6x, —2x; =1

3amanne No2. Pemmth cuctemy u3 Nel MeTooM 00paTHOI MaTpPHIIBL.
3ananue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3amanne No4. Pemnth HEOTHOPOHYIO cucTeMy MeToioM ['aycca. Halitu oOmee pemenue u
YacTHOE pELICHHUE.

X +x, +2x,+3x, =5

3x, +2x, —4x; - 2x, =1

5x,+4x, + 4x,=11

3amanne NoS. Pemmth oHOpOHYIO cucTeMy MeTosioM ['aycca. Halitu oOmiee pemenne u @CP.

21



2x, +6x, —9x;, - 9x, =0

4x, —5x,+x,=0

3x,+3x, = 7x; —4x, =0

X, —3x,+2x, +5x,=0
PI'P Nel, wacmo 2

m, n
3ananue Nel. [lokasarb, 4TO BEKTOpH ~ ° ° p o0pa3ytoT 0a3uc B IPOCTPAHCTBE U PA3IOKUTD

BEKTOP a 0 DTOMY 6a3I/ICYZ m = (17 _19 2)9 n= (29 09 3)9 ﬁ = (_29 _17 1)9 a= (59 _49 13)

— 7 _
3ananue No2. Jlansl Bektopsl ' u . BBISCHUTH — KOJUTMHEAPHBI JIK BEKTOPBI ¢ U b

m =(28,-8,8),n =(-21,6,-06), c_l=2n_1+ﬁ,l;=2ﬁ—%.

VAN
. 71| = 632, |71] = 2, (711, 7) = 135", @ = 671 — 7.
. /B ot A(1;-1;2), B(3:3;2),C(7;1;2).

3aganue Ne3. Haiitu |a ‘, ec
A ABC Haii

UT CJI

3aganue Ned. Jlan

Samanme Ne5. Tlpu kakux 'x' BekTopsl & u b NEPIEHIUKYIISIPHBI?
a=(x;1;-4),b=(x-3;12; x).

3amanue Ne6. HaiiTu mmomajs mapamienorpaMMa, TOCTPOSHHOTo Ha BeKTopax 94 u b

— A T
a=2m-5n,b=m+n,|m|=12, ﬁ‘=3,(n_1,r_z)=g.

3aganue Ne7. Haittu miiomans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ananue Ne§. J[aHbl BEKTOPHI . BBISICHUTB — KOMITJIaHApHBI JIU BEKTOPHI. ECiin BEKTOPHI He
(V) E’ b 5 5
KOMIUIAaHApHBI, TO HAUTH 00bEM MapauieenuIea, HOCTPOSHHOTO Ha BEKTOpax u
OTIPENIeIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.

a(1;-1;5),b (2;4;-2),2(3;0;1)

3aganue No9. Jlns nuHeitHOTO onepaTtopa A 3amaHbl 00pa3bl 0A3UCHBIX JIIEMEHTOB

Ae , Ae,, Ae e,e,,e .
P77 72> 7773 | 3anmcats MaTpuily oneparopa A B 6asuce !’ 2’ 73 u HaliTh oOpa3

anmemeHra X .

Ae =7e¢ +3e,-2e, Ae,=e —e,+4e, Ae,=2e +2e,+3e,,

x=2¢ ~4e, te,

3ananue Nel0. Haiitu coOCTBeHHbIE 3HaYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OmepaTopa,

(5 3)
3aJIaHHOTO B HEKOTOPOM 0a3uce MaTpHIICH
PI'P Ne 1, uacms 3

3apanue Nel. Ilpsamas L MIPOXOJUT Yepe3 TOUKY A [apauieaIbHO BEKTOPY q. [Ipsamas L
NPOXOOUT YEPE3 TOUKY B MEPIEHINKYIIIPHO BEKTOPY ' Haiitn TOYKY IIEPECECUYEHUS NIPSIMBIX U
A(3;5),q1;3), B(0;5),n(=3;4).

yroJI MEXIy HUMH, €CIIU

[ [ .
3ananue No2. Jlana mpsimast !. [Ipsimasgs 2 NPOXOIMT Yepe3 TOUKH A w B . Haiitu paccTosHue OT

/ [ .l
TOYKH TMEPECEUCHHS MPSIMBIX ' U 2 70 IpsAMOit °.
/- x=-8t-3
Py =3t+4, A(4:0),B(7;3), [,:9x—-12y+2=0.
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3aganue Ne3. HailiTu paccTossHHE OT TOYKH M, 1o wiockoctr & | mpoxomsmeit gepes Touky A
MePIEHIUKYIISIPHO BEKTOPY N ecnm M, 0;1;7), 42;-1;4), n (6; 22; -3).
Bajanre Ned4. Haiitu yrosa Mexkay IockocTbio & ¥ IIIOCKOCTHIO B , TPOXOSIICH Yepe3 TOUKU
A, B 1 Ceom @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3amanue Ne5. 3anmcaTh KAHOHHYECKUE YPaBHEHHS MPSIMOH, 3aJaHHON OOIIUMH YpaBHEHHSIMH.
x+2y-9z-10=0;
3x+4y+8z—-24=0.

3ananme No6. Haiiti Touky nepecedenns npsmoil | 1 mmockoctn @ 1 yro Mexay HUMH.
X +2 y z-1

3 4 =2

; a:x+2y-3z-12=0.

3ananue Ne7. Ilpsamas L npoxoaut uepe3 Touku 4 u B. Ilpsamas £ IIPOXOJAMUT Yepe3 TOUKy M

. [ 1
HEPICHANKYISAPHO mIockocTd & . HaiiTi yroia Mexy MpsMbIMA ' ¥ 2 ¥ BBISICHUTD — JICXKAT JIN
OHH B OJTHOM INIOCKOCTH WJIM CKPELIUBAOTCSI.

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

2 2
(x+3) _I_y_

3ajmanue Ne8. Jlns jaHHON KpUBOM 49 25 yKa3aTh (POKYCHI, SKCLIEHTPUCHTET,
aupeKTpuchl. IlocTpouTs KpuBYyI0, 1300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

9x> —25y> —18x +200y — 616 =0

3aganue Ne9. IlpuBectu ypaBHEHHE KpUBOM
BUJY U IOCTPOUTH KPUBYIO.

K KaHOHNUYCCKOMY

Ilpumepol 6apuanmos KOHMPONbLHLIX padom
Bapuanr.

) F(4)
1. Haiitu 3Hauenus MaTpuiIHOI'O MHOI'O4JICHA

-1
f(x)=—x3+2x2—x+3,A=[3 2]

2. HaiiTu paHr MaTpHUIlbl MPUBEAECHUEM K CTYIIEHYaTOMY BUIY

I 2 1

3 53

7 -1

3. BoruucnuTh onpeneanTens IpuBeIeHUEM K CTYIIEHYaTOMY BUTY

4. Haiitu matpuity, oOpaTHyto ngaHHoU (a). Pemuth Matpudnoe ypaBHeHUE (0)
1 2 1

;—75 _31 (1 _j]mx=(_2 31 5]
(a) ©) \ 7> 310

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 00l1ee U OJJHO YaCTHOE pelIeHue (a).
Pemuth cucreMy ¢ moMonipio oOpaTHON MaTpuilsl U o hopmyrinam Kpamepa (0)
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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
Bapuant
1. Pacniucath pasioskenue Bektopa ¥ 1o exropam 229"
x:{S,—l2,1} p={1,—3,0} q:{l,—l,l} r={0,—1,2}

5 2 2
(4] A

2@. Konnuueapus! nmu BeKTOpBIup u?
a={2,0,1} b={-23,1} p=2a+2b q=3a-2b

3

3 A A,4,4,
. JlaHa mupaMua c BEpIIMHAMH B TOUKaX .
A4(-2,4,8) 4,(4,-1,2) 4,(-8710) 4,(-3,4,-2)
Haiitu:

a) yroi Mexay pedpamu 4,4, , 44,

0) 00beM TUpPaMUIBI

. A A4,
B) JUVIMHY BBICOTHI OMYIIEHHOW Ha TpaHb

4,4,

4. BeIYHCIIUTH IUIOIIA/Ib TIapajuiesiorpaMMa, TIOCTPOSHHOTO Ha BeKTopax ¢ u b a_ YIOJI MEXAY
4\ w

I') HAlTH AJTMHY MeJuaHbl, IPOBEACHHYIO U3 BEPIINHBI A pelpy

sextopamu P u 9

N WA _Z
a=2p+q b=p-3q |P|=2,|q’=2, —y

2

Bapuant

1. Haii M, (MM, M;)
. HaiiT paccTosiHye OT TOUYKH JI0 TIOCKOCTH
M,(=9;10;2) M, (0;7;—4) M,(4:8;-1) M,(-213)

A
J

{x+y+z—2:O
2. BeInucath KaHOHMYECKOE yPaBHEHHE IPAMOiA: % » 3z2+6=0
x-=2 y-3 z+l
B 4 g X+ty+2z-9=0

P(0;-1;3) .

3. HaiiTs TOUKY mepecedeHus IpsiMOif M [ITOCKOCTH: 1 1

4. HaiiTu TOUKy A CUMMeTpHYHYI0 Touke  oTHOCHTENBEHO MpsAMOi L.
x-1 y z

1 -1 1

5. HanmcaTs ypaBHEHHE TUIOCKOCTH & mpoxosinei yepes TOuKy M, Y NEPIICHANKYIISIPHO
(MM,). M,(3;2;0) M, (415) M,(2;-14)

pAMOM : , , .
6. HaliTi kocuHYyC yriia MeXay MIOCKOCTSIMU %y %o
o,:3x=y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

24



8§ 2 -6 -3 -I3

1.1. Haiitu panr MaTpulsl IPUBEACHUEM K CTYIIEHUATOMY BUAY =335

(1 —2j _(—2 3 SJ
1.2. Pemuth MaTpuuHOE ypaBHEHHE -3 4 3 -10

X +2x,+x,=5
3x, =5x,+3x; =7
2x, +7x, —x; =13
1.3. Pemuts cuctemy no ¢popmyrnam Kpamepa
A

2.1. Harueats pasnoxenue sektopa ¥ mo sexropam 77" x={5-12.1j ,P= 11,-3,0} ,
g={L-11} r={0,-12)

2.2. BeIYUCIIUATH TUTONIA]Th TTapajuIeIorpaMMa, TOCTPOSHHOTO Ha BeKTopax ¢ u b o _ YIOJI MEXITY
4\ w

sexropamu P u 4

Y [AVAVA] (A} 0w

N WA _z
a=2p+q b=p-3q |P|=2,|q\=2’ “=3

2.3. Jlana nupamMuia ¢ BEpUIMHAMHU B TOUKaX A'A2A3A4. 4(6,1,3) s 4,(6,-2,-3) s 4,(2,2,0) ,

4,(=5,1,0)

3 4 A, 4,
Haiitu nnmuHy MeauaHbl, MPOBEJICHHYIO U3 BEPIIUHEI 1 K pedpy
x-=2 y-3 z+l
- T4 I/Ix+y+22—9:0

3.1. Haiitu TOUKy mepecedeHus MPSIMOM U IIIOCKOCTH: | 1

P

. . 7. P(0;-1;3
3.2. Haiftu Touky ‘! cuMMeTpuuHyIo Touke £ OTHOCHTENBHO MPAMOii L. ( > ) u

x-1_y
1

Y _Z
-1 1

3.3. Hanucath ypaBHeHHE IOCKOCTH & MpoXOsiieii yepes TOUKy M, ¥ TIEPIICH/INKYISPHO
NpAMOi (MIMZ) : MO (3’ 2’0) , M, (4;1;5) , M, (2;—1;4) ‘

2 2 —
4.1. Jlana kpusas Broporo mopsaka ~ 4V ~12x+16y+16=0 116 5vqyry, kanonmueckoe ypasrenue

KpPUBOM U MTOCTPOUTH .€€
’ !/ ’
€,6,, €,6,6

4.2. CocTaBUTh MaTpHIly Iepexojia oT Oazuca % K Gasucy , €CIIu

w, 2w - I B R 2w W
e =2e +e,+e; e =¢—e, +e; e;=¢ +2e +e

7.3.2 IIpoMexyTOUYHASL ATTECTAIUSA

Bonpocet k sxzameny (1 cemecmp ounoui gpopmwr ooyuenusn, 1 cemecmp 3a0unoit opmot
00yuenus)

Martpuiibl, TUITBI MATPHII.

Onepanuu ¢ MaTpullaMu, UX CBOWCTBA.

YMHOXEHHE IPAMOYTOJBbHBIX MATPHII.

Martpuynas ¢hopma 3aIucy CUCTEMBI IMHEWHBIX aJIreOpandeCcKiuX YpaBHEHUH.

Onpenenurenu U X CBOMCTBA.

[Tonsitue onpenenuresnsi. MUHOPHI U anredpanyeckue JONOJTHEHUS.

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHUH, OCHOBHBIE MOHATHUS U
OIpEIEICHUS.
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[IpaBuno Kpamepa pelieHusi CucTeM JUHEHHBIX YPAaBHEHUH.

OOpatHast MaTpHLa U €€ BEIYUCIIEHUE. Y CIIOBHE CYILIIECTBOBaHMs 0OpaTHOM
MaTpHILIbI.

Pemienue cuctem JTMHEHHBIX aaredpanueckux ypaBHEHUIH METOAOM 00paTHOM
MaTpHILIbI.

Metop ['aycca penieHust CUCTEM JIMHEWHBIX YPABHEHUM.

Penienue npou3BoJIbHBIX CUCTEM JIMHEMHBIX YpaBHEeHUH MeTo10oM ["aycca.

Panr matpunsl. Teopema Kponekepa — Kanenu.

OnHOpOAHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. KpuTepuii cyecTBoBaHUS
HETPUBUAJIBHBIX PEILICHUM.

[ToHsiTHE BEKTOpA M JIMHEHHbBIC ONEpalluy HaJl BEKTOPAMH, CBOMCTBA ONEpaIuu.

JIuHeiHass KOMOWHAIIWSI BEKTOPOB.

JIuneliHasg HE3aBUCUMOCTD U JIMHEMHAs 3aBUCUMOCTb F'€OMETPUUECKUX
BeKTOpOB. Kpurepuii IMHEHHON 3aBUCUMOCTH.

[Tonsitue 6a3zuca. KoopanHaTel BEKTOpA.

OpToHopMupoBaHHBIN 0asuc. Pa3inokeHne BEKTOpa 1Mo BeKTopam Oas3uca.

YnopsioueHHas TporKa BEKTOPOB.

CkaysipHoe, BEKTOPHOE M CMEIIAaHHOE TIPOU3BEICHUE BEKTOPOB B
OpPTOHOPMHPOBAHHOM Da3uce.

YcnoBsus OPTOI'OHAJIBHOCTH, KOJUIMHCAPHOCTHU M KOMIINIAHAPHOCTH BEKTOPOB.

JInnelHbple NPOCTPAHCTBA.

Martpuua nepexojia ot 6a3uca K 6a3ucy.

Co0cTBEeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL.

Cucrembl koopauHaT. [lekapToBbI IPSIMOYTOJIbHBIE KOOPAUHATHI Ha MNIOCKOCTU
U B IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAMHAT.

PaznuyHble TUIIBI ypaBHEHUH MJIOCKOCTH U MPSIMOI.

Brruncnenue paccTosHUNA MEXKIy IBYMsI TOYKaMH, TOYKOW U NMPSMOM, TOUYKOU U
IJIOCKOCTBIO.

Brranciaenue pacCToAHNA MCKAY CKPCIIUBAIOIIUMUCA ITPAMBIMH.

Brraucnenue YIJIOB MEKAY ABYMS IIPSIMbIMU, HpHMOI\/'I " INIOCKOCTBIO, ABYMSI
TIJIOCKOCTAMMU.

KpuBbie BTOpOro nopsjika ux reoMeTpuuecKie CBONCTBA U YPABHEHHUS.
[IpuBeieHrEe KpUBOM BTOPOrO NOPSAJIKA K KAHOHUYECKOMY BUIY.

KaHonuveckue ypaBHEHHsI SJUIAIICA, TUTIEPOOIIBI, Mapaboibl.

YpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonuueckue ypaBHeHHsI c(hepbl, JILTUTICON A, KOHYCOB, THIIEPOOIOUIOB,
1apaboJIOUIOB.

OIIK-1

OIIK-1
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TunoBble BApHAHTHI OWJIETOB
1o aucuuIuinie «JIuneiinas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKOI ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHUI MOJINTEX)

Huctunnuua «JIuneitHas anrebpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu u UX CBONCTBA.

1 2 -1 2
4= 1) B2 o0
2. Pewmnrs mMaTpuuHOe ypaBHeHue AXB=4 eciu :
X +2x, =1
o 2x;-3x, =12
3. Pemmts cucTEMY METOZOM OOPATHON MaTPHUIIBI .

4.  JlaHBI BEKTOPBI @=(=598), b=(31-2), ¢=(810-10) [IpoBepuTh — KOMIUIAHAPHBI JIU OHHU.

Eciiv HeT, HaiTH 00beM mapaueenuena, IOCTPOSHHOro Ha BekTopax :0-¢-

5. Hairtu yros Mexay BEKTOpaMu a=(01-2-2) y b=(201)

VYTBepxkaeHO Ha 3aceqanuu Kadenpsl MateMaTtuku «_»__ 2026 r., mpotokon Ne 7

3aB. kadeapoit O.M. bapanosa / /
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MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30BAHUS POCCUMCKON ®EJEPAIIN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Juctumunaa «JIuHeiHas anreopar»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jlunetinas komOuHamus BekTopoB. basuc. Koopauaats! BekTopa.

1 2 -1
A=13 1 0
T
2. Brrumcnuts onpenenutens Matpunsl € =4 | ecnu o1 1)

4x,—2x, +3x3 =12,

3. PemmTe cucteMy ypaBHeHHii MeTonoM 'aycca Lxl T30y =2x3 =3

m=(1-1L2) n=(2,03 p=(-2-L1)
—2x+3y-5=0.

4. Tloka3aTb, 4TO BEKTOPHI 00pa3yroT 0a3uc B MPOCTPAHCTBE.

5. JlaHo oO1uiee ypaBHEHHUE MPSMOI Hamncars: ypaBHeHuE NpsMON C yTIIOBBIM
KOd(QPUIMEHTOM; YpaBHEHHE TPSIMOU B OTpE3Kax; HOPMAaJIbHOE YpaBHEHHUE MPSIMOH.

VYTBepxIeHO Ha 3aceqaHuu Kadeapsl MaTeMaTuku « » 2026 ., mpotokoa Ne 7
3aB. kadeapoit O.M. Bapanosa /

Jlnist ipoBeieHus] POMEXYTOYHOTO KOHTPOJISI 3HAHWN CTYACHTOB B TUCTAHIIMOHHOM (opmaTe B
pa3paboTraHHbIX Kadeapoil «MaTemaTuka» OHJIalH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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