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1. I_[e.lll/l, 3aJavn u IVIAHUPYEMbIC pe3yabTaThbl Oﬁy‘leﬂl/lﬂ
o AMCHMIIJIMHE

K 0CHOBHBIM yensim OCBOGHUS TUCHMILINHBI «JInHeiHas anreOpa» cieayeT OTHECTH:

- BOCIIUTAHHE y CTYJICHTOB O0IIeil MaTeMaTUYeCKON KyJIbTYpHI;

- NpUOOpeTeHHe CTYJCHTAaMHU IIHPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHHWM, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBIIIICHHIO
Hapsy C pa3BUTHEM MaTeMaTHYECKON HHTYUINH;

- YMEHHE CTYJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIILHOTO HM3y4YeHHs Y4eOHOU U
HAYYHOH JTUTEpaTyphbl, CoJleprKallleli MaTeMaTUYeCKHe CBEACHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYJIEHTOB K JEATEJIBHOCTH B COOTBETCTBUU C KBAJTHU(PHUKAIIMOHHON
XapakTepUCTHKONH OakajmaBpa N0 HANpaBICHUIO, B TOM 4Yucie (HOPMUPOBAHHE YMEHUH
UCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTHUECKUE METO/IbI B TPOPECCUOHATBHOMN 1A TEIIbHOCTH.

- TOATOTOBKY BBICOKOKBAJIH(HUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBol TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHYECKUX PHCKOB COBpPEMEHHOH mH(pOBOit
HKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCHUILTUHBI «JIMHEeHast anrebpay clieayeT OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX TIOHSATHH, METOJOB, (HOPMUPYIOMIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIIEIIHOTO PEIICHHs MTPUKIIAAHbIX 3a/1a4;

- (hopMupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €TI0
HaINpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenne mno aucuumimHe «JIuHeiiHass anreOpa» HampaBlIeHO Ha (OPMHPOBAHUE
y 00y4aronuxcs cienyromux komnerenuuid B cootBeTcTBuu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1mo
HanpaBieHuto noarotoBku  09.03.02  «MHopManmuoOHHBIE CHCTEMBI M TEXHOJOTHHY,
yrBepkAEHHBIM [Iprkazom Munobpuayku Poccun 19.09.2017 N 926 (pen. ot 27.02.2023)

Koa n HaumeHnoBaHue NHauKaTopbl 10CTHKEHUS
KOMIIeTEeHIUH KOMIIeTeHIIHH
OIIK-1. CiocoGeH npuMeHsITh NOIIK-1.1. 3HaeT OCHOBBI MATEMATHKH, PU3UKH,
€CTECTBEHHOHAYUYHbIE U BBIUMCIIUTENIEHOW TEXHUKHU U IPOTPAMMUPOBAHUS
00IIenH)KEHEPHbIE 3HAHUS, METO/IbI NOIIK-1.2. ymeer pemiaTh cTaHJapTHBIE
MaTEMaTHUYECKOI 0 aHaJIn3a U npodecCHOHATBHBIC 3a/1a41 C IPUMEHEHUEM
MOJIETTUPOBAHUS, TEOPETUYECKOTO U €CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX
9KCIIEPUMEHTAJIBLHOTO UCCIIEI0BAaHUS B 3HaHU, METOZI0B MAaTEeMaTHYECKOT0 aHAIIN3a U
npoeCCUOHATBHOM 1eATEIbHOCTH MOJICIIUPOBAHUS
NOIIK-1.3. umeeT HaBbIKU TEOPETUUECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEJOBAHUS O0BEKTOB
npoeCCUOHATIBHOM 1eATEIbHOCTH

2. MecTo TUCUMILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

B ob6s3amenvrou uacmu:
- MaTemMaTHUYeCKU aHAIU3;
- [Ipuknannas rpaduka;
- MaremaTnueckast JIOTuKa U AMCKPETHAs: MaTEMaTHKa;
- Beenenue B nporpaMMHpOBaHMUE;
- Teopust BepossTHOCTEN U MATEMATUYECKAsI CTATUCTHKA.
B uacmu, ghopmupyemoii yyacmnukamu o6pazo8amenbHulX OMHOUEHUTL:
- AnmapatHoe obecnieueHue HH(POPMAIIMOHHBIX CHCTEM;

- IIporpaMMHO-JIOTHYECKHE KOHTPOJLIEPHI;



- Teopus HagexHOCTH;
- OCHOBBI AITOPUTMHU3ALUHI U TPOTPAMMHUPOBAHUS;
- KommnbroTepHbie cucTeMbl 00pabOTKH 3KCIIEPUMEHTATBHBIX JTaHHBIX;

- Be6-nporpammupoBanue 1 1u3aiiH.
B yacmu 21exmugnblx OUCYUNTUH:

- YwucreHable MCTOJbl B KOMIIBIOTCPHLIX BBIYUCIICHUSAX
- MartemaTudeckue MECTOABI aHAJIM3a B I/IH(I)OpMaI_[I/IOHHI:IX TCXHOJOIuMiXx.

3. Crpykrypa u cojep:KaHHe JUCHUILINHbBI
OO6mast TpyA0€MKOCTh JUCHIUTUTHHBI COCTABISAET 3 3a4eTHRIX equHUIIBI - 108 Jaca.

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTH

Ne N KoauuectBo | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B ToM yucne:
1.1 | Jlekuuu 16 16
1.2 | CeMuHapcKue/MpPaKTUYECKUE 3aHATHSI 32 32
1.3 | JIaGopaTopHbIe 3aHATHS 0 0
2 | CamocTtosiTenbHasi padoTa 60 60
B ToM yucne:
2.1 | PT'P 26 26
2.2 | IloaroroBka Kk ceMUHapy 24 24
2.3 | IloaroroBka K 9K3aMeHY 10 10
3 | Ipome:xkyTo4Hasi aTTECTALUS
3auer/mud.3auer/sKk3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTHuecKkHii mIaH U3y4yeHHus AMCHUILINHBI «JInHellHas anredopay»

Ne
n/

Pa3zgenanl/TeMbl
TUCHUANINHBI

TpyroeMkocThb, yac

Bce
ro

AynuTopHas pabora

Jlex
§805051

CemMuHap
ckue/
NPaKTHY
€CKue
3aHSATHS

Jlabop
aTOpH
bIC
3aHATU
A

[Ipaxt
NYyecKa
A
MIOATOT
OBKa

Camoc
TOATE
JIbHAA
pador

Pazgea 1. Di1eMeHTHI JUHEHHOU
ajare0psbl

38

12

20

1.1

Tewma 1. Matpuusl, 1eiicTBUs Haj
MATpHILIAMH.

1.2

Tema 2. Onpenenurenu, uX CBOMCTBa U
BbIUMCIIEHHE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHUM.

1.3

Tema 3. OOpartnas maTpuna u ee
BbIUMCIIEHUE. MaTpHUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.4

Tewma 4. Cuctembl TUHEHHBIX
anreOpandecKnx ypaBHEHUI, OCHOBHBIE
MIOHATUSA U ompeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MeTo10M 00paTHONH MaTPHIIBI

1.5

Tewma 5. Pemrenue cucreM JTMHEHHBIX
ypaBHeHul meronoM I'aycca. Panr
Matpuubl. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

Paznen 2. Bektopsl.

34

10

20

2.1

Tema 1. Jlunelinble omnepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOUWHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCHMBIE U JINTHEWMHO 3aBUCUMBIE
CUCTEMBbI BEKTOPOB.

2.2

Tema 2. [Tonsitue 6a3uca. KoopauHatst
BekTopa. KommHaeapHOCTb,
OPTOrOHAJILHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansipHOE NpOU3BEICHHUE
BEKTOPOB U €ro CBOMCTBA. BekxropHoe
IIPOU3BEJICHUE [IBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tewma 4. CmeniaHHO€ MPOU3BEICHHE
TpPEX BEKTOPOB U €TI0 CBOWCTBA.
Brruncnenue oobema
napajurenenunena. Y ciiopue




KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJITAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH Oa3uc.
Brruucnenue ckansipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Hce.

2.5

Tema 5. JInneliHbIe IPOCTPAHCTBA.
PasmepHoCTb 1 6a3uc JIMHEHHOTO
MIPOCTPAHCTBA.

Marpuna nepexoza ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPIUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEHWHOI'0 OIeparopa.

Pa3zgen 3. KommiaexkcHbIe YucIa U
MHOT'04YJI€HbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. Dopmbl 3aMUCH KOMIUIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJi KOMIUIEKCHBIMU
yuciaMu. Pa3noxeHne MHOro4jieHa Ha
MHOKHUTEJIN OCHOBHAsI TEOpEMa
anreOpbl

Paszgen 4. Anajauruuyeckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
Pa3nuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. PaznuuHnble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anMHoe pacnosioxeHue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTpaHCTBE. Briuncienue
pPacCTOSTHUM MEXAY ABYMs TOUKaMHU,
TOYKOH U npssMon. Bzanmuoe
PaCIIOJIOKEHUE TIIOCKOCTEM.
Brluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.4

Tema 4. Kpusbsle BTOporo nopsiaka ux
F€OMETPUYECKHUE CBOMCTBA. Y PaBHEHUS
AIIIUIICA, TUTIEPOOIIBI, TapaboIIbI
OOu1ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. IlpuBenenne KpuBbIX BTOPOTO
MOpsAJIKa K KAHOHUYECKOMY BUJLY.
IToBepXHOCTH BTOPOTO MOPSIAKA

Hroro

108

16

32

60




3.3 Coaep:xanue pa3aesioB IMCUUILTHHBI

BBenenune
HpCILMeT, 3aJauyu Hu conepxcaHHe AUCIIUITJINHBI. OCHOBHI:IG STaIlbl pa3BI/ITI/I$I JOUCILIUIIJIINHBI.
CrtpykTypa Kypca, ero MeCTo 1 poJjib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCITUTUTMHAMU.

Pasnea 1. DiieMeHTBI JIMHEHHOI aJredpbl

Tema 1. MaTpuusbl U onpeaeTuTe 4.

ITonstue matpuubl. Buaesl matpun. JleiictBus Hag matpunaMu. Onepanuu Haj MaTpULIAMU U UX
cBoiictBa. Ompenenurend, UX CBOMCTBAa W BBhIYHMCICHUA. [IOHATHS MUHOpa U anreOpandeckoro
nonojHeHus. Pa3nmokeHue ompenenuTens MO 3JEMEHTaM CTPOKM WM cTonOna. Bwramcienue
ONPEIEIUTENIEH PA3IMYHOIO MOPSIKA.

OOparHass MaTpulia M QJITOPUTM €€ BBIYUCICHHA. OJIEMEHTAapHBIC IMPeoOpa3oBaHUs MATPHIL.
[TpuBeneHne MaTPUIBl K TMArOHAILHOMY WJIM TpaneluueBUAHOMY BUy. MatpuuHas ¢opma 3anucu
CHCTEMBI JIMHEHHBIX anreOpanyecknux ypaBHeHUH. PaHTr MaTpuUIbL.

Tema 2.Pemienne cuctem JHHEHHBIX aJiredpanyecKuX ypaBHEHHUH.

CucTeMbl TMHEHHBIX aNredpanyecKux ypaBHEHUH, OCHOBHBIE MOHATH. PereHne cucreM JIMHEHHbBIX
ypaBHeHuii meronoMm Kpamepa, MetogoM oOpaTHOM MaTpuiel, MmeronoMm laycca. Teopema
Kponekepa — Kanennu. Penienne npon3BosIbHBIX CUCTEM JIMHEWHBIX ypaBHEHHMI MeTooM ['aycca.
Pemenne ofHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEeHUM. KpuTtepuii cyiecTBoBaHNsI HETPUBUAIBHBIX
peuieHui.

Pasnen 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. Jlunelinsle omepalnyu Haj BEKTOpaMH, UX CBOWCTBA. JIMHEWHbIe KOMOMHAIIUN BEKTOPOB.
JInHeliHasg 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB. ba3uc cucreMsl BEKTOpOB. EAMHCTBEHHOCTH
pasnoxeHus BeKTopa mo 6asucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxaisipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEAECHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OPTOTOHAJIBLHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIUMCIIEHHE CKaJIsApHOIO,
BEKTOPHOIO ¥  CMCIIAHHOIO  IPOM3BEICHHMM  BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinsie npoctpancTBa. [loHsTHEe 0a3zuca MPOCTPaHCTBA I'€OMETPUYECKUX BEKTOPOB.
ITpeoOpazoBaHue MaTPUIIBI JIMHEHHOTO OMepaTopa Mpu rnepexoje ot 6asuca k 6azucy. CoOCTBeHHBIE
3HA4YEHUsI U COOCTBEHHBIE BEKTOPHI MATPHUIIBL.

Pa3zgen 3. KoMILIeKCHBIE YHCIAa U MHOTOYJICHbI

IlonstTne KoMmIUIEKCHOTO uunciaa. DPoOpMbl 3alUCH  KOMIUIEKCHBIX uucen. JledcTBus Hap
KOMILUIEKCHBIMU unciaamu. @opmyna Myaspa. I3BiieueHne KOpHS n-0 IOJIOKUTEIBHON CTEIIEHU U3
KOMILIEKCHOTO 4yncia. Pa3noxkeHne MHOTouIeHa Ha MHOKUTenU. OCHOBHas TeopeMa anreOpsl.

Pa3nen 4. AnanuTnyeckasi reoMmeTpust

Cucrempl koopauHar. JlekapToBbl IPSIMOYTOJIBHBIE KOOPANHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TonspHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Pa3nuynble TUNBI ypaBHEHUH INIOCKOCTH U YpaBHEHUH NMPAMOi (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTosHUN MEXKIy IBYMs TOYKaMH, TOYKOM U NPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosHUAs MEXKIY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brruucnenue yrioB MexK1y ABYMs IPSIMBIMU, IIPSMOM U IUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.

Tema 2. KpuBble M NOBEpPXHOCTH BTOPOI0 MOPSIKA

KpuBbie BTOpOro mopsaka, X IeOMETPUYECKHE CBOWCTBA M ypaBHEHMs. lIpuBeneHue KpuBoi
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHUJLY.

VYpaBHEHHE TOBEPXHOCTH BTOpOro mnopsaka. KaHoHmueckue ypaBHEHHS cdepbl, 3IUIMIICOUAA,
KOHYyca, runepooiona, napadoaouaa.



3.4 TemaTnka NpakTHYeCKUX 3aHATHII M0 AucHUIIMHE «JInHeliHas anredpay»

Ne 3ansaTus

Tema 3angaTus

1

Pasnea 1. DiieMeHTBI JIMHEHHOM ajaredpbl. MaTpuiibl, 1eHCTBUS HaJl MAaTPULIAMH.

2

Omnpenenureny, X CBOMCTBA U BbIUUCIIEHUE. MaTpUyHas 3alIUCh CUCTEMBI JIMHEHHBIX
YPaBHEHHUH.

OOpartHast MaTpHIa U €€ BEIYUCICHHE.

CucTeMbl TMHEWHBIX anreOpandeckux ypaBHEHHH, OCHOBHbIC MTOHITUS U
onpexaeneHus. Pemenue cucreM TMHEWHBIX ypaBHeHU MeTooM Kpamepa, MeToiom
00paTHON MaTPUIIBI

Pemrenne cucreM nuHenHbIX ypaBHeHu MeToaoM ['aycca. Panr matpunel. Teopema
Kponekepa — Kanemiu.

Meton 'aycca B Ipon3BOJIBHBIX CUCTEMAX JIMHENHBIX ypaBHEHUI. O JHOPOIHbIE
CUCTEMBI JINHEWHBIX YPABHECHU.

Pasnen 2. DiieMeHTBHI BeKTOpPHOI anredpnl. Bexropsl. JInHeliHble onepanuuu Haj
BEKTOpaMM, HUX CBOMCTBA. JIMHEHHOE NPOCTPAHCTBO T'€OMETPUYECKUX BEKTOPOB.
[TonaTne nUHEHHON KOMOMHAIMK BEKTOPOB. JIMHEWHO He3aBUCHMMBbIE M JUHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsiTrie Ga3uca MPOCTPAHCTBA TE€OMETPUUYECKUX BEKTOPOB. KoopamHATHI BEKTOpA.
OpTOHOPMUPOBAHHBIN 0azmuc. KonnuneapHocts, OPTOTrOHAJILHOCTD u
KOMILIAHAPHOCTh BEKTOPOB.

CkansipHOE NPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. YCIOBHE OPTOTOHAIBHOCTH
BEKTOPOB. BEeKTOpHOE NpPOU3BEACHUE [BYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTU BEKTOPOB

10

CMermanHOe TPOM3BEAICHUE TPEeX BEKTOPOB U €ro cBoiicTBa. Brrumcienue odbema
napajuleJIenune a 1 TupaMupl. Y cJI0BUE KOMIUIAHAPHOCTU BEKTOPOB. Brruncinenue
CKaJSIPHOTO, BEKTOPHOTO U CMEIIAHHOTO IPOU3BEACHUH BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jlunelinbie mpocTpancTBa. PasMepHOCTh 1 6a3uc TMHEHHOTO MPOCTPAHCTBRA.
Marpuna nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanue KOOpIUHAT BEKTOpa MPH
u3MeHeHun Oaszuca. JIuHeiHble onepaTopsl, ACUCTBUS C JTUHEHHBIMU OIEpaTOpaMHu.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI MATPHIIBI

12

Pa3zgen 3. KoMmiekcHbIE YHCJIa U MHOTOUJIEHBI MHOXECTBO KOMIUIEKCHBIX YUCE.
@opMbl 3alUCU KOMIUIEKCHBIX 4HCeN. JIeMCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMMU.
Paznoxxenne MHOrouIeHa HA MHOKUTEIU, OCHOBHASI TEOpEMaA aireopsbl

13

Pa3nen 4. AnanuTnyeckasi reoMmeTpust
Cucremsbl koopauHaT. Pa3inyHble TUIIBI YPaBHEHUHN INIOCKOCTH

14

PasnuuHble TUIIBI ypaBHEHUN IIPSIMOM HA INIOCKOCTU U B IIPOCTPAHCTBE

15

B3anMHOe pacrionokeHue mpsMbIX Ha IUIOCKOCTH U B IIPOCTPAaHCTBE. BuluncieHue
pPacCTOSTHUM MEXAy ABYMS TOYKAMH, TOYKOM W INPsSMOM. BbIY4KMCIIEHHE PacCTOSHUSA
MEXKIYy CKpPELIUBAIOIIMMUCSA MNPAMBIMA. B3auMHOE pPacnoIOKEHUE IIIIOCKOCTEH.
Brluncienue paccTosHUN MEKy TOYKOU U INIOCKOCTBIO

16

KpuBbie BTOpOro mopsiika MX T€OMETPUYECKHE CBOWCTBA. YPaBHEHHS DIUIMIICA,
runepOoiel, napadonsl OOmiee ypaBHEHHE KPUBOW BTOporo mnopsiaka. [IpuBenenue
KPUBOW BTOPOT'O MOPsIIKa K KAHOHWYECKOMY Buay. IIoBEpXHOCTH BTOPOTo MopsiAKa

3.5 Temamuxka Kypcogvix npoekmog (Kypcoevix padoom)

KypcoBble mpoekThI (KypcoBble paboThl) YU€OHBIM IJIAHOM HE IIPEYCMOTPEHBI.




4. Y4e0HO-MeToANYEeCKOe U HH(POPMAIIHOHHOE 0DecTieYeHne

4.1. HopmatuBHble 10kYMeHTHI H 'OCTHI

1. ®I'OC 09.03.02 «MHpOopMaLIMOHHBIE CUCTEMBI U TEXHOJIOTUN», YTBEPKAEHHBIM [Ipukazom
Muno6puayku Poccun ot 19.09.2017 N 926 (pen. ot 27.02.2023);

2. AxageMuueckuid  yueOHbI mimaH 1o HampaBieHuio — moxarotosku:  09.03.02
«upopmanonHple cucTeMbl U TexHoJorum». Ilpodumns: MHPOpMalMOHHBIE TEXHOJIOTHH B
KpEaTUBHBIX MHAYCTPUsX - ouHas. 2026.

3. OOpa3oBatenpHas mporpaMma 1o HarpasieHHio noArotoBku: 09.03.02 «MudpopmannoHHble
cucTeMbl U TexHonorumy». [Ipodpuns: MHpopManoHHbIe TEXHOJIOTUU B KPEATUBHBIX WHAYCTPHUSIX-
ouHas. 2026.

4. Vka3 Ilpesunenta Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «Crparterun HaydHO-
TEXHOJIOrM4eCKOro passutus Poccuiickoit denepanumy.

5. Ilpuka3z MunucrepctBa oopazoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O06 ytBepkaenuu [lopsiaka npuMeHEHHs OpraHU3alUsIMU, OCYIIECTBIISIOUIMMUA 00pa30BaTEIbHYIO
JeSTeIbHOCTh, AJIEKTPOHHOTO OOY4YeHMS, AMCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH NpHU
peanu3aiy 00pa30BaTEIbHBIX IPOTPAMM).

4.2. OcHoBHas JquTEpaTypa

1. Topnau, b. A. Jluneiinas anrebpa u aHaIUTHYECKas reoOMeTpus : yueOHUK Ui By30B / b. A.
I'opnau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 300 ¢. — ISBN 978-5-507-44063-
4. — Texkcr: onexkTpoHHbIN / JlaHp : dneKTpoHHO-OMOnMoreynas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jlunelinble anreOpa U aHATUTUYECKas TeoOMeTpus : yueOHO-MeToauueckoe nocodue / M. U.
Cksopuosa, 1. B. Autonosa, A. I'. Pathos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 c.— Texker : anekrponusiii / Jlaup : 37eKTpoHHO-OMOIMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. JluneiiHas anreOpa W aHanUTHYECKas reoMerpus : ydeOHHMK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/333359.

4.3 lonoiHUTEIbHAA JIUTEPATypa

1. MunocueB, B. b. Kypc Matemartuku A TEXHUYECKHX BBICIIMX YYEOHBIX 3aBEICHUH :
yaebHoe mocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuii. — 2-¢ uz., ucnp. — CaHKT-
[TetepOypr : Jlanp, 2022 — Yacts 1 : Ananuruyeckas reometpus. [Ipenenst u psapl. @yHKIUN U
npou3BoHbIe. JIuHelHas 1 BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. —
Texkcr:  snekrponusid /  Jlamp @  2IeKTpOHHO-OmOMMoTeunass  cucrema. —  URL:
https://e.lanbook.com/book/211352.

2. MunocueB, B. b. Kypc mMarematuku A TEXHMYECKHX BBICIIMX YYEOHBIX 3aBEJCHUU :
yaebHoe mocobue / B. b. Munocres, B. A. JIsxosckuii, A. U. MapTeiHeHKO. — 2-€ U3]1., UCIIp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIUN HECKOJIBKUX MEpEeMEeHHBIX. MHTerpansHoe
ucuucnenue. Teopus nomst — 2022. — 432 ¢. — ISBN 978-5-8114-1559 Tekcrt : 31neKTpOHHBIH //
Jlanb : >nexTpoHHO-OMbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/211355.

3. Kpatkuii Kypc BbIcHIe MaTreMaTHKH [DIEKTpOHHBIM pecypc]: yuel. - DIeKTpoH. JaH. -
Mockga: JlamkoB u K, 2017. - 510 c. [Pexxum mocryna: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ ’kpaHa.] .

4. bexnemumies, J[.B. Pemenue 3amau u3 Kypca aHaJIUTUYECKOW IE€OMETPUM U JIMHEWHOHN
anreOpsl [ DneKTpoHHBIN pecype]: yued. mocobue - DneKkTpoH. gaH. - MockBa: @usmariur, 2014. -
192 c. [Pexxum noctymna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana.|
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4.4 DueKkTpoHHbIE 00pa3oBaTe/bHbIE PecypChl

[IpoBeneHue 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam

IIPOrpaMMBI..

Hazsanue D0OP

Jlunelinas u BeKTOpHas anredpa

https://online.mospolytech.ru/course/view.php?id=3368

AHanuThueckasi FeOMETpHsI

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

Jluneiinas anredpa u

AHAJIIUTHUYCCKAS TrCOMCTPUL

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

Pazpaborannbsie DOP BKII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHus pabOT B AUCTAHIIMOHHOM

dbopMaTe yCTaHABIMBACTCS OTACIbHBIMH

pacnopsHKeHUSIME ITPOPEKTOpa Mo ydeOHOM paboTe W/ WU EHTPOM y4eOHO-METOINIECKOM PabOTHI.
Kaxnpiii cTryneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K JJICKTPOHHOM
o6ubroreke MOCKOBCKOTO MOJIUTEXA

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

NHuTtepHeT-pecypceel

BKJIIOYAIOT y4eOHO-METOJUUECKUE MaTepUatbl

B JJICKTPOHHOM BHJC,

NPEeCTaBICHHBIC Ha caiiTe mospolytech.ru B pasaene: «lleHTp MaTreMaTHuecKoro 00pa3oBaHuUs»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3ubie yu4eOHO-METOAMYESCKUE U HH(POPMAITMOHHBIC MaTePHAJIbl IPEACTABICHBI Ha calTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» JUIsi OCBOCHHUS
TUCIUILTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3uoHHOE U CBOOOIHO pacnpocTpansaeMoe nporpaMmmMHoOe odecrneyeHue

Ne| HaumenoBanue | Pazpadotumk 1O HoctynmHocTh Ccblika Ha Enunblii peectp
(mpaBoo0OJiagaresib) | (IMIEH3HMOHHOE, POCCHICKHUX MPOrPpaMM ISt
cB00OIHO 9BM u B/l (npu Haau4uumn)
pacnpocTpaHsiemoe)
1 | AstraLinuxComm |[OOO "PYCBUTEX- [JluuensuonHoe https://reestr.digital.gov.ru/reestr/
onEdition ACTPA" 305783/?sphrase_id=954036
2 | MoitOduc OOO "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_i1d=943375
TEXHOJIOT' "

4.6. CoBpemenHble poeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMALTMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHET, 1OCTYNHBIX /ISl OCBOCHUS] TUCIHUIIJINHBI:

HaumeHnoBanue

Ccblika Ha pecypce

JocTynHocTh

HNHdpopManMOHHO-CIIPABOYHBIE CHCTEMbI
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HocrynHa B cetu IHTEpHET

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

WNudopmannonnsie pecypesl Cetu

KoncymsrantTToc http://www.consultant.ru HocTtynHo

ITopran PenepanbHbIX
rocyIapCTBEHHBIX 00pa3oBaTenbHbIX | http://www.fgosvo.ru. HocTtynHo
CTaHJApTOB BBHICIIETO 00pa30BaHUs

J1eKTPOHHO-0UOJIMOTEYHbIEe CHCTEMBI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu UHTEpHET
0e3 orpaHUYCHHIA

IPR Books https://www.iprbookshop.ru/ HoctymnHa B cetu MIHTEpHET
0e3 orpaHUYCHHIA

IIpodeccuonaibubie 6a3bl JAHHBIX

basa nannpIx Hay4HOM snekTpoHHON | http:/www.elibrary.ru HocTtynHo
O6ubimorexku

(eLIBRARY.RU)

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

noJuTeMaTHyeckas pedepaTHBHO-
oubnuorpaduyeckas u
HAyKOMETpUYECKast
(bubnmuomeTpuyeckas) 6aza JaHHBIX

5. MaTepHaHLHO-TeXHI/I‘leCKOB o0ecrneueHue ANCIHUII/INHBI

MarepuanbHO — TexHHYecKas 0a3a yHHBepcHTeTa 00eCreuyMBaeT IpOBEIEHUE BCEX BUIOB
3aHATHH, TPEAYCMOTPEHHBIX Y4€OHBIM IIAHOM, U COOTBETCTBYET JCHCTBYIOUIMM CaHUTAPHBIM U
MIPOTHBOMNOXKAPHBIM IPAaBUJIAM U HOPMaM.

Kadenpa «MaremaTuka» He pacrosiaraeT COOCTBEHHBIM ay IUTOPHBIM (DOHIOM M UCTIONb3YEeT
yueOHbIe ayTUTOpPUU U3 001ero GoHaa yHUBEPCUTETA.

IIpu HeoOXoAMMOCTH Ui TPOBEACHUS HWHTEPAKTHUBHBIX IPAKTHUECKUX  3aHATUH
MCTIOJIB3YIOTCSl KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.
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6. MeToanueckue peKoMeH AU
6.1. MeToauuyecKue peKOMeHIAIMH JIJIsl IPEN0JABATEJIsI 10 OPraHU3aNHH 00yYeHHUsI

[Tpexne Bcero, cieayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
M3y4aeMbIi IMH MaTepual He TpeOyeT KaKoH-TuO0 CreranbHON (JOMOHUTENHHON ) MTOATOTOBKH U
BITOJIHE MOXKET OBITh YCIEIIHO M3YYEH, €CJIM CTYICHTHI OyIyT MoceuiaTrb 3aHATHSl, CBOEBPEMEHHO
BBINOJIHATH JIOMAllHUE 33/JaHUS M TOJH30BATHCSA (MIPU HEOOXOIUMOCTH) CHCTEMOW IUTAHOBBIX
KOHCYJIbTAIlM B TEUCHHE KaXJIoro cemectpa. Bomeamue B Kypc JIuHelHoi anreOpbl pa3aemnsl
SABJISIIOTCA KJIACCUYECKUMH, B TO K€ BpeMs OHM IIPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK MMEIOT
IIUPOKOE PaCIpOCTPAHEHHUE I PEUICHUS Pa3HOro pojAa 3aJad BHYTPH CaMOM MaTEMaTUKU U
MIPUKJIIAIHBIX 3a7a4. FIX 0OCBOEHHE TOMOKET CTYI€HTaM JIOTHYECKU BEPHO, aPTYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYI0 M IIUCBMEHHYIO pe€Yb, YCICIIHO IPUMEHATh HAKOIUICHHBIE 3HAHMS B
npoeCCUOHATLHON IEATEIbHOCTH.

HeoOxomumMo ¢ caMoro Havyana 3aHATHH pPEKOMEHIOBATh CTyJIEHTaM OCHOBHYIO U
JOTIOJIHUTENBHYI0 JIUTEPATYpPy, @ B KOHLE CEMeCTpa JaTh CIMCOK BOIPOCOB I IOATOTOBKU K
JK3aMEHY.

Ha nepBoM 3aHATHM IO AMCLUUIUIMHE CIeTyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BUzie U popMax TEeKyIIeld 1 MPOMEKYTOUHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX HX
IIPOBEACHUS, YCIOBUAX JOIIYCKA K IIPOMEXYTOYHOM aTTeCTallU, IPUMEHAEMBIX BUAX
IIPOMEKYTOYHOI'O KOHTPOJISL.

N3noxeHne TEOpEeTUYECKOro Marepuana JOJDKHO COINPOBOXKAATHCS WIIIOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU NpEMNOAaBaTENIeM TaK, YTOOBl TEXHHUECKUE TPYIHOCTH U
BBIKJIAJKM IIPU PELICHUM 3a7Ja4d HE OTBJICKAIU OT IJIABHOI'O: OCMBICICHUS HAECU U CYTH
IIpUMeEHseMbIX MeTonoB. CleqyeT Bcerza yKasblBaTb IPUMEPHI MPAKTUYECKOTO ITPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUN U (POPMYIL.

[TpakTudeckue 3aHATHS JTOJKHBI OBITH OPraHM30BaHbBI IMPENOJaBaTeNIeM TakuM 00pa3oM,
yTOObl  OCTAaBaJOCh BpeMs Ha MEPUOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHON pabOThI B Ay JUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperoaBaTens, BEOYLIMH MPAKTUYECKHE 3aHATHS, IODKEH COTJIacoOBBIBATH Y4eOHO-
TEMaTUYECKHUH TUTaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EHMHYIO CHCTEMY 0003HAYCHHH.

[TpenoaBaTento cieayeT JOOMBAThCS CUCTEMAaTHYECKON HETPEPhIBHOM pabOTHI CTYIEHTOB B
TEYEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHO padoTe,
K YYaCTHIO B Pa3HOI0 poJa OJIMMIIMAAaX U KOHKYpCax.

CTyzaeHT NOJKEH OLyIIaTh 3aMHTEPECOBAHHOCTD IPEN0IaBaTENs B JOCTHKEHUHM KOHEYHOIO
pe3yibTara: B IPHOOPETEHNN 00YUaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOTIJICHHOM
uHpopManuen Ut pereHus 3a1a4 B IpoecCUOHAIbHOM e TeTbHOCTH.

6.1.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH.

[TpoBenenue 3aHATUI U aTTECTA[M BO3MOKHO B JUCTAaHIIMOHHOM (popMate ¢ MpUMEHEHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus: ynusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoit «MaremaTHKa» SJIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU
pacnopsHKeHUSIME ITPOPEKTOpa Mo ydeOHOM paboTe U/ Ui HEHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. METO)II/I‘ICCKHG YKazaHus 1Jisi oﬁyqamumxm 0 OCBOCHHIO JTUCHUIIJINHBI

Pa3zpnen: 31eMeHTHI JINHEHHOI anredpbl

Matpuusl u onpeneautenan. [Ipexe Bcero, CTyI€HT JOKEH MOHATh, YTO MAaTPHIIA — ITO
Tabyuia yrcen (MpuveM dTa Tabauia MOKEeT UMETh OJTMHAKOBOE YUCIIO CTPOK U CTOJIOIIOB, & MOXKET
OBITh U TIPSIMOYTOJIBHON), & ONIPEICTUTEINb- 3TO YUCIIO, 3aMCHIBAEMOE B BUJIE KBAAPATHOM TAOIHUIIBI,
TO €CTh OTPECIUTENH CYIIECTBYIOT TOIBKO Y KBaPATHBIX MATPHIL.
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CremyeT 06paTuTh 0c060€ BHUMAHKE HA OEPAIUI0 YMHOKEHHUS TIPAMOYTOIBHBIX MATPUILL U
TIOHATh, KAKUM TIOJTYYaeTcsl TOPSAAOK MaTpUlbl — HpousBeaeHus. OcOOEHHOCTh MATpHIL TaKKe
COCTOMT B TOM, YTO MNPOM3BEIEHHE MATPHIl HE IMEPECTaHOBOYHO, To ecTh AB # BA Cnenyer
0053aTeNIbHO YOEIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIME 3a/1a4H.

BaXHBbIM SIBJISETCS MOHATHE OOpaTHOH MaTpuipbl. Hamo 3HaTh yclOBHE CyLIECTBOBAHHS
00paTHON MaTpMIIBl U AITOPMTM €€ MocTpoeHus. Ilocie ee BHIYUCICHHS LEIECO00pPa3HO JeaTh

NPOBEPKY TNPABMWIBHOCTU PELICHUS, BBIIOJHHUB OIEPAIMI0 YMHOXKECHUS ATA=E (momxHa
MOJIYYUTHCS €AMHUYHAS MAaTPHILIA)

[Tpu u3yueHUH ompeaenuTeNei Hal0 YETKO YCBOUTH MOHITHS MHUHODPA, alre0pandeckoro
JOTIOJTHEHUSI, 3HAaTh MHOTOYHCICHHBIE CBOWCTBa ompenenurens. [lis OCBOGHUS TEXHUKHU
BBIUMCIICHUS] ONpEIeNuTeNeil 1enecoo0pa3Ho, BbIOpaB IMPOU3BOJIBHBIA OMpEAETUTENb BbIIIE
TPETHEro MOPSIJIKA, PACKPBITH €TO PA3IMYHBIMH CIIOCOOAMU, IPUMEHSS PA3JIOKEHUE U TIO0 CTPOKaM H
no cronbnam. OOpatuTe BHUMaHKE, KaKHE CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BBIOUPATh IS
PaCKPBITUS OIPEAETUTENS, YTOOBI yIIPOCTUTH €ro BeryrciaeHne. Oco0eHHO 3P PEeKTUBHO BEIYUCIICHHUE
OTIPENICNIUTEINISL C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOAALIMX €r0 K TPEYTOJIbHOMY
BUTTY.

[Tpu u3yueHnn pereHunii cucTeM JUHEHHbIX anredpanueckux ypaBHenuit (CJIAY) obparute
BHUMaHHE, MPEX/E BCETO, HA MOHATUE PEIICHUS CUCTEMBbI M YCIOBHS CYIECTBOBAHHS PEILICHUH B
3aBHCUMOCTH OT COOTHOUICHHUSI MKy PAHIOM MaTpPHIIbI, PAHTOM PACIIMPEHHON MaTPHUIIbI CHCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHME Ha YCIIOBHS HpPUMEHEHHUs (popmyi
Kpamepa u w™eroma oOpatHoil Mmarpunbl. BHumarenbHo pa3deputTe NpuUMephl pPELICHUs
MPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanuecKkux ypaBHeHMH MetonoMm [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pasnen: JieMeHTHI BEeKTOPHOM ajredpol

[Tpu u3ydeHnn qaHHOU TeMbl 0OpaTHTe BHUMAHKUE HA JIMHEHHBIC ONEPAIMH HAJl BEKTOPaMH,
Ha MOHATHS JIMHEWHON HE3aBUCUMOCTH M JIMHEWHOU 3aBHCHUMOCTH BEKTOPOB, Ha (PyHIaMEHTAIBLHOE
MOHTHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha PA3IOKCHHE
BEKTOpa 1o 6asucy.

3HaTh OmpeJeJeHUue, TeOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO M CMEIIAHHOIO
MIPOU3BEICHUS BEKTOPOB, (DOPMYIIBI JJIsi UX BBHIYHCICHUS B BEKTOPHOH M B KOOPAMHATHOU (popme.
OO0s13aTeNbHO  3HaTh W YMETh MPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.
Paznesn: koMIIeKCHBIE YHCJIA U MHOTOYJICHBI

B o3toM pazgene, mpexae BCero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paciuIMpeHreM TOHATHS JCHCTBUTENBHBIX YHCEN, 3HATh OIpeleeHHe W TpH (OPMBI 3aMUCH
KOMILJIEKCHOT'O yycia (anreOpandeckyro, TPUTOHOMETPUYECKYIO M  IIOKa3aTeNIbHYIO),
TrE€OMETPUUECKYI0 MHTEPIPETALMI0 KOMIUIEKCHOTO YHCJIa M B3aHMHO-OJHO3HAYHOE COOTBETCTBHE
MEX/1y MHOKECTBOM KOMIUIEKCHBIX YMCEJ U MHOXECTBOM TOYEK KOMIUIEKCHOM IJIOCKOCTH. 3HATH
bopmymy Diinepa. KommiekcHble ynciaa MOKHO H300pakaTh C HOMOIIBIO BEKTOPOB Ha KOMITIEKCHON
riockocTy. [ToaToMy onepanuu cioKeHHs ¥ BHIYUTAaHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEJICHBI
K OIEpaLysM CJI0XKEHHSI U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh W yMeTb BBINOJHATH OlEpallMM YMHOXKEHUS, JE€JICHMs, BO3BEICHUS B
MOJIOKUTETbHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3allMCAaHHBIX B TPUTOHOMETPHYECKOW Qopme,
U3BJICYEHMS KOPHS N-0M CTENEHU U3 KOMILJIEKCHOT'O YUCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh JII00as anredpandeckas oneparys HajJl KOMIUIEKCHBIMH YHCJIaMU HE BBIBOJIUT 32
npeneasl 0071acTH KOMIUIEKCHBIX YHCEN.

Hano 3HaTh pasinyHble BUbI Pa3JI0KEHUs MHOIOWIEHA HA MHOXKHUTEIH VIS ClIydaeB, KOraa
cpeau KOpHEH MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHH. ODTH CBEACHUS OyIyT
HCTIOJIb30BATHCS, HATPUMED, B HHTEIPAIIbHOM UCYUCIICHUH ITPU BHIYHUCIICHUH HHTETPAJIOB OT IPOOHO-
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panMoHaNbHBIX (YHKIUH, IPU PELICHUU JTUHEHHBIX OJHOPOIHBIX AU depeHInanbHbIX YpaBHEHHH
N-TO TOPSIZIKA C TIOCTOSSHHBIMU KO3 (QUITEeHTaM .
Pa3gen: AHajauTHYecKasi reoMeTpusi

IIpn u3ydyeHMM aHAIUTUYECKOM TIE€OMETPHUM CIEAYET, INPEXKAEC BCEro, IMOHATh, YTO €€ 3agadyei
ABIISICTCS M3yYEHHE F€OMETPUUECKUX OOBEKTOB MPU TOMOIIYM aHAIUTHYECKUX METOJIOB areOpsl U
MaTeMaTHYeCKOTro aHaiu3a. B OCHOBe Takoro moaxoja JIEKUT METOJ KOOPAWHAT, BIEpPBbIC
cucTeMaTHyecku npuMeHeHHblid P. Jlekaprom. OCHOBHbIE NOHSATHS T€OMETpPHM (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCSL HEONPEJENAEMbIMU, M JUI UX ONUCAHUS MPUMEHSETCS aKCHOMAaTHYEeCKUN
METO/I, TTO3BOJIIONINI yCTAaHOBUTH B3aMHO OJIHO3HAYHOE COOTBETCTBHE MEXIYy MHOKECTBOM TOUEK
NPSMOM ¥ MHOKECTBOM JICHCTBUTENILHBIX YUCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPAMHAT.
Hano getko ycBoUTH pasnuuHble (HOPMBI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh NEPEXOAUTH OT
oHOH hopMbI K IpyToif. CiieyeT OCMBICTUTD M YCIEIIHO MPUMEHSTh PEIICHHs KJIaCCUYECKUX 3a1a4
aHAJTUTUYECKON T€OMETPHH O B3aUMHOM PACHOJI0KEHUN NPAMBIX U INIOCKOCTEH, YMETh ONPEEIIATh
YIJIBI U PACCTOSIHUSL MEXKY pa3IMYHBIMU F€OMETPUYECKUMU O0bEKTaMHU.

OTMeTuM B 3aKIIIOYEHHE, YTO YCIEUIHOE M3y4YeHHE NUCLUUIUIMHBI « JIuHeiHas anrebpay,
npuoOpeTeHue HEOOXOAMMBIX KOMIIETCHLMH, YMEHMH M HABBIKOB BJIAJCHHS MaTeMaTHUYECKUM
anmapaTroM TpeOYyeT OT CTyAEHTOB OOJIBIION caMOCTOATENIbHON paboThl. OOpaTuTe BHUMaHHE, YTO
KOJINYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOATENIBbHYIO Pa0OTy B COOTBETCTBUH C YUEOHBIM IUIAHOM,
OoJIblIIe YKciia 4acoB, OTBOJMMBIX Ha BCE BU/IbI Ay JTUTOPHBIX 3aHATHH.

7. D®OoHJA OLEHOYHBIX CPEICTB

JUIsi KOHTpPOJSA YCIIEBAEMOCTH M KayeCcTBa OCBOCHUS JUCLUIUIMHBI HACTOAILIEH IIPOrpamMMoi
MIPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIIeBAEMOCTH (TEKYIIMI KOHTPOJIb);

- IPOMEXYTOYHas aTTecTauus (IK3aMeH).

7.1 MeToabl KOHTPOJISA U ONCHUBaHUA PE3YJIbTATOB oﬁyquml

HaumenoBanue
Bun xouTpons
KOHTPOJIS Kpatkas xapakTeprucTiKa KOHTPOJIS
Ne n/mt pE3yJIbTAaTOB
pe3yIbTaToB pe3yabTaToOB 00YUYEHUS
o0Oy4JeHus
o0ydeHus
OOyuaromuiics B~ TEYEHHE  ceMecTpa
PacuerHo- CaMOCTOSITENIFHO BBIMIOJHACT PAJ PacyeTHO-
1 rpaduydeckas Texymumi rpadpuueckux pabor mo Teme paszzaena. llpu
pabota MIPOBEPKE MPETo1aBaTellb OLIEHUBAET Ka4eCTBO
oopmIIeH s, TPAaBUIBHOCTh PACUYETOB.
Pemenue KOHTPOJIbHOU paboThI
OCYILECTBIISICTCSI HA  TOCIEAHEM 3aHATHH
nzydaemoro paszaena. KouTponpHast pabota
KonTponbHas . Y pas p P
2 AGoTa Texymmii BBIMOJIHSACTCS ~ MHAMBHIYaJbHO  KaXIbIM
p cryaeatoM. llpu mpoBepke mnpemnogaBareib
OLICHUBACT TMPABHJIBHOCTh IPOM3BEACHHBIX
pacueToB.
TectupoBaHue MPOBOIUTCS Ha MOCIETHEM
3aHATUM U3y4daeMoW TeMsl. TecTupoBaHue
. OCYILECTBIISICTCS,  JUOO  NpPU  TOMOILIH
3 Tect Texkymuit ym N P m
KOMITBIOTEPHOM CHCTEMBI TECTUPOBAHUS, 00
C HCIIOJb30BAaHMEM BBIJAHHBIX TECT-3a/1aHUi
Ha OymaxkHoM Hocurtene. B pamkax
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TECTUPOBAHUSA IIPOBEPAETCS
TEOPETUIECKON Oa3bl.

3HaHHC

OK3amMeH IIpomexyTouHbIit

[TpomexxyTouHasi arrecTanus OOy4aromuxcs B
¢dopme dK3aMeHa TMPOBOAUTCS IO pe3ybTaTaMm
BBITMIOJIHEHUSI BCEX BHUJOB Y4eOHOH paboTHI,
MPEYyCMOTPEHHBIX Y4eOHBIM TJIAHOM IO JTaHHOU
IUCLUMIUIMHE,  TpU  3TOM  YYHUTHIBAIOTCA
pe3yabTaThl TEKYIIETO KOHTPOJIS YCHEBAEMOCTH
B TeueHue cemectpa. OlEHKa  CTENEeHH
JOCTIDKEHHSI  OOYyYaroIMMHUCS — TUIAHUPYEMBIX
pe3yabTaToB  OOyueHHs 1O  JUCIHILUIMHE
MIPOBOJIUTCS MPENOaBaTeIeM, BEYIUM 3aHATHS
M0 JUCLUUIUIMHE METOJOM 3KCIIEPTHOM OIICHKH.
IIo wroram IpPOMEXKYTOYHOM AaTTECTAUU 110
JUCLUUIUINHE BBICTABISIETCS OLEHKA «OTIUYHO,
«XOPOLIO», «YIOBJIETBOPUTEIILHO» 170031

«HEYJIOBJIETBOPUTEIBLHO.

7.2.

Hlkana u KPUTEPHUHA OLICHUBAHUA PE3YJIbTAaTOB Oﬁyqemm

[Toka3zaTenem OlIEHWBAaHUS KOMIIETCHLMI HAa Pa3UYHBIX 3Tanax uX (OPMHUPOBAHUS SBIISIETCS
JOCTIDKEHHE 00yUaIOIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB O0YUYeHHUS IO AUCHUIUINHE (MOJYJIIO).

1l Kpurepun oneHuBanus
oKaszareib
HeynoB1eTBOPUTEIBLHO | YIOBJICTBOPUTEIbHO Xopouio O1an4HO
3HATh: OO6yuaronuiics Ob6yuaronuiics Ob6yuatommii | O6yuaronu
TEOPETUYECKUE | JEMOHCTPUPYET IOJIHOE | JEMOHCTPUPYET cs ncs
OCHOBBI OTCYTCTBME WJIU HEIOJIHOE JEMOHCTPUPY | AEMOHCTpU
JIMHEVHOM HEAOCTAaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeTr
anreOpsl U COOTBETCTBHUE CIIENYIOIIMX 3HAHUWU: | COOTBETCTBU | IIOJIHOE
AQHAJIMTUYECKOM | CIIEIYIOLIUX 3HAHUM: TEOPETUUECKUE e COOTBETCTB
TE€OMETPUH, TEOPETUYECKUE OCHOBBI | OCHOBBI JINHEWHOU CIENYIOLUX | HE
KOMIUICKCHBIC | JINHEHHO anreOpsl u anreOpsl 1 3HaHUMU: caeayroLu
YyHpcIa. AHAJIMTUYECKOMN AHAJIMTUYECKOMN TEOPETUYECK | X 3HAHUU:
TE€OMETPUH, TE€OMETPUH, 1€ OCHOBBI TEOpeTHYIEC
KOMIUIEKCHBIE YHCJIA. KOMIUIEKCHBIC YUCIIA. | JIMHEMHOU KHE OCHOBBI
anreOpsl 1 JUHENHON
aHAJMTUYECK | anreOpbl U
o AHAIIUTHYEC
T€OMETPUH, KOM
KOMIUIEKCHBI | TEOMETPHH,
€ 4ucIa. KOMILIEKCH
Jonyckatorc | ble yuca.
o CBobonHO
HE3HAYUTEIIb | ONEpUPYET
HBIC OIUOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMH
3aTpyHEHUS | 3HAHMUSMH.
npu
AHATUTHYECK
ux
onepanusx.
YMeTh: OOyuarommiicst He ymeer | OOydaromuics OOyuarommii | OGyuaromu
peumars 3aa4i | UM B HEJOCTAaTOYHOU JEMOHCTPUPYET cs ncs
U YIPAKHEHUs | CTCIEHU YMEET: HEIOJIHOE JEMOHCTPUPY | IEMOHCTpU
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UCIIOJIB3YS pelars 3aJa4u u COOTBETCTBHUE €T 4YaCTUYHOE | pyeT
OCHOBHBIE YIPA)KHEHUS UCIIONb3Ysl | CICAYIOIIMX YMEHUN: | COOTBETCTBH | IIOJIHOE
METO]IbI, OCHOBHBIE METO/IbI, pelars 3a1a4y U e COOTBETCTB
U3Yy4YECHHBIE B U3Yy4EHHBIE B Kypce YIpaXXHEHUS CIENYIOLUX | HE
Kypce JTUHEWHOM anredpe u UCIIONIBb3YSl OCHOBHBIE | YMECHUM: caeayroLu
JIMHEWHOHU AHAJUTUYECKON METOJbI, U3YYEHHBIE B | pELIaTh X YMCHMUIL:
anredpe u reoMeTpuu; Kypce JIMHEMHOU 3a7a44 U pelarhb
AHAJINTUYECKOW | OIEpUPOBATH C anredpe u YOPaXHEHUs | 3a/la4M U
reOMETPHH; KOMIUIEKCHBIMU AHAJIUTUYECKOU UCIIOJIB3YS yIpaXHEHH
OIIEpUPOBATh C | YUCIIAMHU. reOMETPHH; OCHOBHBIE A
KOMIUIEKCHBIMU OIIEpUPOBATH C METO/]IbI, UCIIONB3YS
YHCIIaMU. KOMIUIEKCHBIMU U3YYECHHBIE B | OCHOBHBIE
YHCIIaMU. Kypce METO/BI,
Jlomyckatores JIMHEHHOHU U3y4YECHHBIE
3HAYUTEIIbHbIE anredpe u B Kypce
OLINOKHU, POSIBIISICTCS | aHAIUTUYECK | JTMHEHHOU
HEIOCTAaTOYHOCTD oH anredpe u
YMEHMH, 10 psiAy reOMETPHH; aHAJINTUYEC
MoKa3aTelieu, ONEPUPOBATH | KOU
o0yyaromuincs C T€OMETPHH;
HCIIBITHIBAET KOMIUIEKCHBI | OIIEpHUPOBAT
3HAYUTEJIbHbIE MU YHCIaMHU. | b C
3aTpyIHEHUS NpU YMmenus KOMILIEKCH
OIEPUPOBAHUHU OCBOEHBI, HO | BIMH
YMEHMSIMU TIPH UX JONyCKAOTCS | YUCIIAMHU.
[IEPEHOCE HAa HOBbIE He3HauuTens | CBoOOAHO
CUTYyallUH. HbIE OLINOKH, | OTIEPHPYET
HETOYHOCTH, | MPUOOpPETEH
3aTPyJHEHUS | HBIMHU
pu YMEHUSIMH,
AHAJINTUYECK | IPUMEHSET
ux UX B
olepanusx, CUTYaLUAX
[IepeHoCce MOBBILLIEHH
YMEHUH Ha oi
HOBBIE, CJIO’KHOCTH.
HECTaH/IapTH
bI€
CUTYallUH.
BJIA/IETh: OO0yuarommiics He | OOy4aromuiics B OoOyuarommii | OGyuaromu
HaBbIKaMU BIIAJICET WIH B | HEIOCTATOYHOMN Csl YaCTUYHO | McA B
IIPUMEHEHHUS HEJIOCTATOYHOM CTEIEHHU | CTEIICHHU BJIAJICET: BJIJICET: IIOJIHOM
JIMHEHHON BJIAJICET HaBBIKaMH HaBBIKAaMHU o0BeMe
anreOpsl U HaBbIKAMU IIPUMEHEHUS | IPUMEHEHUs IIPUMEHEHHUS | BIIAJICET:
aHAJTUTUYECKON | JIMHEHHO anreOpsl u JTMHEWHOW anreOpbl U | IMHEHHON HaBBIKAMU
reOMETPUU K AHAJIUTUYECKON AHAJIMTUYECKON anreOpsl 1 [IPUMEHEHHU
€CTECTBEHHOHA | T€OMETPUU K TrE€OMETPHH K AQHAIUTUYECK | s IMHEHHON
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYUYHBbIM | OH anreOpsl 1
(pusuyeckum u | (pu3UIECKUM U (puzngeckum u F€OMETPUU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3a/ladyaM. | TEXHUUYECKUM) €CTECTBEHHO | KOWU
3aa4am. 3aa4am. Hay4YHBIM reOMEeTpHUH
OOyyarommiics (pusnyeckum | K
UCIBITHIBAET u €CTECTBEHH
3HAYUTEIIbHbIE TEXHUUYECKUM | OHAyUYHBIM
3aTpyIHEHUS [IpU ) 3aa4yam. (pusmgeckun
IIPUMEHEHNUHU HaBbIKOB | HaBbiku MU
B HOBBIX CUTYalUsX. OCBOEHBI, HO | TEXHUYECKU
JIOMYCKAIOTCS | M) 3aJa4yaM.

17



He3HauuTenb | CBoOOAHO
HbIE OIIMOKH, | IPUMEHSET
HETOYHOCTH, | HMOJYYCHHBI
3aTPyAHEHUS | € HaBBIKH B
npu CUTYyalHsAX
AQHAJIUTUYECK | TIOBBIIICHH
1504 on
onepanusx, | CIOKHOCTH.
nepeHoce
yMEHUH Ha
HOBBIE,
HECTaHIAPTH
13(S
CUTYallUU.

IlIxana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aMEHa.

IIIxana oneHUBaHUA

Omnucanue

OT1Iu4HO

BrimonHens! Bce BBl y4eOHOU paboThl, MPEIyCMOTPEHHBIE YUeOHbBIM
wiaHoM. CTyAEHT JOEeMOHCTPUPYET COOTBETCTBHE 3HAHH, YMEHHH,
HaBBIKOB TPHUBEJCHHBIM B TaOJHMIIaX TMOKa3aTessiM, OIEpUpyeT
nproOpPETEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HaBBIKAMHU, IPUMEHSET UX B
CUTYyallUsAX TOBBIIICHHON CIIO)KHOCTH, HE WCIBITBIBAET 3aTPyAHEHUI
[IPH AQHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUNM U yMEHUU Ha
HOBBIC, HECTAHIAPTHHIC CUTYAIUH.

Xopo1o

BrimonHens! Bce BUAbI y4eOHOU paboThl, MPEIyCMOTPEHHBIE YUeOHbBIM
wi1aHoM. CTyAEHT JEMOHCTPUPYET YaCTHYHOE COOTBETCTBHME 3HAHMUHU,
YMEHUH, HaBBIKOB NPUBEICHHBIM B TaOIMIIaX MOKA3aTENsIM, ONIEPUPYET
nproOpPEeTEeHHBIMU 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU, IPUMEHSET UX B
CUTyallUsX TOBBIIICHHON cnoxHocTH. [Ipy 3TOM MOryT OBITH
JOMYIIeHbl HE3HAUYNUTENIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHUS TIPH
AHAJTMTUYECKUX OIEepalusaxX, NepeHoce 3HAaHUNH M yMEHUH Ha HOBBIE,
HECTaHAAPTHbHIE CUTYAITUH.

Y 10BIETBOPUTEIILHO

BrimonHens! Bce BUAbI y4eOHOU paboThl, MPEIyCMOTPEHHBIE YUeOHbBIM
wiaHoM. CTyAEeHT JAEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IOKa3aTelsiM,
TOMYCKAIOTCS 3HAUYMUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HaBBIKOB 110 Psiy I0KA3aTeseH, CTYyIeHT UCIIBITHIBACT
3HAUUTENIbHbIC 3aTPyJHEHUS TMPU ONEPUPOBAHMM 3HAHUSAMH U
YMEHUSIMH NP UX MIEPEHOCE HA HOBBIE CUTYAIIUH.

HeynosierBopurenbHO

He Bemonnen oauH wuian  Oonee BUAOB  yueOHOH  paboTHI,
NPEeIYyCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTyAEHT JEeMOHCTPUPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTAaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
TOMYCKAIOTCS 3HAUYMUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHUM, YMECHMI, HABBIKOB 110 PsNy IIOKA3aTeNIeH, CTYACHT HE MOKET
ONEpUpPOBATh 3HAHUSAMU M YMEHHUSMU IIPU HUX IIEPEHOCE Ha HOBBIE
CUTYallUH.

HIkaja oueHMBAHUS TEKYILIEr0 KOHTPOJIS.

HaumenoBanue koHTpOIS
pE3yJIbTaTOB O0yUYCHUS

IITkana oneHUBaHUA Onucanue
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PacuetHo-rpaduueckas pabota

OtnuuHo - Pabora cnana B
CpOK, pacueTHas U
rpaduyueckas 4acTH
BEITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEZI0UETHI, He
BIIMAIOIINME HA KOHEUHBIN
pe3yJbTar.

Xopo1Io - pac4eTHas 4acThb
BBINOJIHEHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aMeYaHus

Y 10BJIIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOJ{
BBITOJIHEHUS rpaduuecKoit
YacTH BHIOpaH BEpHBIi
HeynosnersopurensHo - B
pacueTHO U rpaduUecKoi
4acTsIX €CTh rpyObIe
3aMeyvaHusl.

3aganue Ha PI'P BhimaeTcsa Ha
MIEPBOM 3aHSITHHU
COOTBETCTBYIOIIETO pa3zena
JHUCHUMIIMHEI M CIAETCS I10
OKOHYAHUH U3Yy4YCHUS
COOTBETCTBYIOIIETO pa3zena
mucuumniel. PI'P 1oimkHB
OBITH BBIIOIHEHBI U

o OpMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSAMU METOTUICCKIX
yKa3aHuii Kadeapsl.

Konrponsnas padora

Otnuuno - PaboTa BEICOKOTO
KayecTBa, ypOBEHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE00XOIMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpaMMoii 00yueHUs
yueOHbI€ 3aJaHHsI BBITIOJHEHBI,
00 HEKOTOPBIE U3
BBINTOJIHEHHBIX 33aJaHUN
coJiepKaT He3HAUUTeIbHbIC
onOKH

Xopouio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
4aCTUYHO, HO MPOOEITHI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMbIe
MPAKTUYECKHE HABBIKU PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUI
BBITOJIHEHBI C OIINOKaMH.

Y 10BJIETBOPUTETIBHO -
Teopernueckoe conepxanue
Kypca OCBOCHO YaCTHYHO,

3amura TeMbl BKIIOYAEeT
pelieHue 3a1a4 B ayIUTOPUH B
TE€UEHUE OJHOU Iaphl U
MPOXOAMT MOCIE U3YUCHHUS
COOTBETCTBYIOLIETO

pas3zaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMHUPOBAHHOCTD
KomnereHui. Ha oTBeTsl
oTBoaMTCA 1,5 yaca.
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HE00XO/IMMBIE IPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITHHCTBO
MPEyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHul He
BBINOJIHEHO; TIPU
JOTIOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hall
MaTepHaioM Kypca BO3MOKHO
MOBBIIIICHUE KaYeCTBa
BBIMOJIHEHUS YUEOHBIX
3alaHUMN.
HeynosnerBopurensbHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XO/IMMBIE IPAKTUIECKUE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
IPeyCMOTPEHHBIE
IIPOrpaMMOM 3aJjaHusl He
BBINOJIHEHBI

TectupoBanue 1o MpoIeHHON
TeEME

Tect conepxut 20 3agaHui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
IIPEIOCTABIIAETCS ABE MOMBITKH
IUI IPOXOXKIECHMSI TECTA.
MaxkcumanbHast OIIeHKa 33 TeCT
- 20 6amnoB. Tect cunTaercs
YCIELIHO MPOUIECHHBIM, €CIIU
CTyZeHT Jan He meHee 60%
MPaBUJIBLHBIX OTBETOB (HaOpas
He MeHee 12 6aimoB).

TectupoBanue
OCYIIECTBIISICTCS, JTUOO TIpU
IIOMOIIX KOMIIbIOTEPHOU
CHCTEMBI TECTUPOBAHUSL, THO0
C MCIIOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIIECTBIISIETCS IPOBEPKA
TeCcTa 3K3aMEHaTOPOM U
BBICTABJISIETCS OLICHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

7.3.1 Texymmii KOHTPOJIb

7.3.

OueHo4YHbIE CpeacTBA

Komnnexm 3a0anuit ona evinoinenusn pacuemno-zcpaguyeckux paoom (PI'P)

PI'P Nel, uacmp 1

A

3aganue Nel. J[aHbl MaTPUIIbI

-1

1 0
1 3 2
4 0 -3

2 T
BremoaHuTh ACUCTBUA: A" +8B .

3aganue No2. [TpogoiKuTh JaHHOE MAaTPUYHOE PABEHCTBO

Y TIPOBEPUTH €r0 I MaTpull A U B U3 IepBOro 3aJaHusl.
3aznanue Ne3. BeluncinuTh onpeaennTenb IByMs ClIOco0aMu: pa3iokKeHUEM 10 IIEPBOI CTPOKE U
Pas3oKEeHUEM I10 IEPBOMY CTOJIOLLY.

(2A+3B)* —4A4° —6AB =M
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0 -1 2
2 1 -1
1 -1 1

—_—— O

1 -2 1

3ananue Ne4. /Iy qaHHOM MaTpUIIBI HAWTH 00paTHYIO MaTpHily. Clenars IpoBEpKY.
1 0 2
1 10

-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (maititu X). CnenaTh IpOBEPKY.

P S N IR

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12eOpaundecKux ypagHeHuil
3apnanue Nel. Pemnts cucremy metogom Kpamepa. Crenats npoBepky.

X +4x, —x; =2

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

3x,+6x,—2x; =1

3ananue No2. Pemuts cucremy u3 Nel mMeToqoM 00paTHON MaTpHUIIBI.
3aznanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3ananue Ne4. Pemuts HeoqHOpOIHYIO cucTeMmy MeTonoM ["aycca. Haiitu oOrriee pemienue u
YaCTHOE pelIeHUE.
X +x,+2x;,+3x, =5
3x, +2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS5. Pemuts omHOpOAHYIO cuctemy MeTogom ["aycca. Haiitu obmiee permenne u ©CP.
2x, +6x, —=9x; -9x, =0
4x, —5x;+x,=0
3x,+3x, = 7x;—4x, =0
X, —3x, +2x;+5x, =0
PI'P Nel, uacmp 2

m, n
3apanue Nel. Ilokasarts, 4To BeKTOpH ~~ ° ° p 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3IOKUTD

BEKTOP a 110 DTOMY 6a3ncy: m = (1’ - 15 2)) n= (2') Oa 3)> ﬁ = (_29 - 1) 1)7 a= (Sa - 49 13)

— 7 _
3amanue Ne2. Jlanbl BekTopsl 7! u . BBISSCHUTH — KOJUIMHEAPHBI JIH BEKTOPBI 4 U b

m=(28,-8,8),7=(-21,6,-6), @ =2m+ii,b =27 —.

/\ 5 J— J— —_—
3amanue Ne3. Haritu ’a ‘,ecnn "7_1‘:6\/5’ ﬁ‘:z, (n_q,ﬁ):135‘4, a=6n—m.
AABC Haii ZB A(1;-1;2), B(3:3;2),C(7;1;2).

. Haiitm u

, €CII

3ananue No4. Jlan

Bamanue No5. TIpu kakux 'x' BekTopsl ¢ n b MEPHEHINKYIIPHBI?
SaJaHue Ney. Llp p p yJp
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a=(x;1;-4),b =(x-3;12;x).

3amanue Ne6. HaiiTu miomas napaienorpaMma, TIOCTPOEHHOTO Ha BeKTopax & u b

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

3aganue No7. Haittu miomans Tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3aznanue Ne§. JlaHbl BEKTOPBI . BBIACHUTB — KOMIUTAHAPHBI JIX BEKTOPHI. Eciiu BEKTOpEI HE
y ab,c
KOMILTAaHAPHBI, TO HAUTH 00bEM MapauleenuIieia, HOCTPOCHHOTO Ha BEKTOpax u
OTIPEICNIUTh — KaKyl0 TPOUKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)

3apanue Ne9. Jlns nuHeiHOTO onepaTopa A 3agaHbl 00pa3bl Oa3UCHBIX IIEMEHTOB
Ae , Ae,, Ae,

e.,e,,e .
. Bammcartp Matpuiy onepatopa 4 B 6asuce !’ 2’ 73 u HaliTm 0Opa3

anmemenra X .
Ae =7e +3e,—2e,, Ae,=e —e,+4de
x=2e —4e, +e,
3apanue Nel(0. Haiiti coOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO O1epaTopa,
-4 1
(1)
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpuiei
PI'P Ne 1, uacmp 3

3ananue Nel. Ilpsmas 4 IPOXOIHT Yepe3 Touky A mapannensHO BeKTOpY q. IIpsimas L

TIPOXOIUT yepe3 Touky B nepnenmukynsapHo Bekropy /. HaiiTi TOUKy TIepecedeHus MpIMbIX U
y

43:5),q(1;3), B(0;5),7(=-3;4).

YIOJl MEXAY HUMH, €CIIU

2

[ .
3aganue Ne2. Jlana npsimast . [psimast npoxonuT yepes Touku A u B . Haiitu paccrosnue

[ [ .l
OT TOYKH MepeceueHus NpsMbIX ' U 2 10 MpsiIMOi  °.

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

3azmanue Ne3. HaliTu pacCTOsIHUE OT TOUKH M, o nockoctn & | mpoxonsmeii yepes Touxy A
MEePHEHIUKYISIPHO BEKTOPY ’7, eclin M, 0; 1;7), 4@2;-1;4), ’7(6; 22; -3).
3aganue Ned. HaiiTu yron Mexy IockocTbio & 1 miockocThio B , IPOXOJALIEH Yepe3 TOUKH
AB [ C eoqn @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3apanue NeS. 3anucaTh KAHOHMYECKHE YpaBHEHHS MIPSIMOH, 3aJaHHON OOIIUMH ypaBHEHHUSIMH.
x+2y-9z-10=0;
3x+4y+8z—-24=0.

3azmanue Ne6. Halitu TOuKy nepecedyeHus npsiMon I wmnockoctn & u YroJI MEX1Y HUMU.

X2y _zml L iay—3z-12=0,
3 4 2
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3apnanue Ne7. Ilpsmas g IIPOXOauT uepe3 Touku 4 u B. Ilpsmas £ IIPOXOAUT Yepe3 TOuKy M

. [, 1
HEPHEHUKYIIAPHO TIocKocTd & . HaliTh yros Mexay IpsMbIME ' ¥ > W BBIACHHUTDH — JIEXKAT JIH
OHM B OJTHOM IUIOCKOCTH HJIU CKPELIUBAIOTCS.

A9;-3;1), B(4,4;-5), M (-1;11;-11), a:2x+3y—-z-1=0.
(x +3) +)/_2_1

Baganue Ne8. Jnst nammoi kpusoit 49 25 yKa3aThb (POKYyChI, SKCLIEHTPUCHTET,
IUpeKTpUchl. IIocTpouTh KpUBYIO, H300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

2 2 _
3aganue Ne9. IlpuBectu ypaBHEHUE KPUBOK 9x"=25y" ~18x+200y - 616 =0

BUJly Y IIOCTPOUTH KPUBYIO.

K KAHOHNUYCCKOMY

Ilpumepol 6apuanmoe KOHmMpPoObHLIX padom
Bapmuanr.

y F(A)
1. Halitu 3HaueHust MaTpUYHOI'0O MHOT'OYJICHA

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

3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3 53

7 -1

2. HaiiTu paHr MaTpuiisl IpUBEIEHUEM K CTYIIEHYaTOMY BHLY

3. BeruucnauTh onpeaennTesb NPUBEICHUEM K CTYIIEHYaTOMY BUIY
4. Haiitu matpuity, oopaTHyto AgaHHOW (a). PemuTs MaTpuyHOe ypaBHeHue (0)
1 2 1

3 -5 3 1 -2 2 3 5
2 7 -l (—3 4 jmx :( 3 -1 0 ]
(a) (0)

5. Pemuth cucteMy ypaBHeHHUH. YKa3zaTh 001ee U 0JJHO YaCTHOE pelIeHue (a).
Pemmth cucteMy ¢ moMoIpi0 oOpaTHO MaTpuilsl 1 1o 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
Bapuant
L. Pacniucath pasnoxenue Bektopa ¥ 1o sexktopam P> 4"
x={5-12,1} p=1{1,-3,0} g={1-11} r={0,-1,2}

b b
N 0

2. Komnuneapus! nu Bextopsl P u 972
a={2,0,1} b={-231} p=2a+2b q=3a-2b

b

3 A A, A A,
. Jlana nupamMua ¢ BEpIIMHAMU B TOYKaX .
A4,(-2,4,8) A4,(4,-1,2) A;(-8,7,10) A4,(-3,4,-2)

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

0) 00BeM mHpaMuUIbI

. A A A,
B) JJIMHY BBICOTHI OITILIEHHOW HA IT'paHb

4 A, A,

I K pedpy

4. BBIYHCIIUTH IUIOIIA/Ib TTapajuIesiorpaMMa, IIOCTPOSHHOTO Ha BEKTOpax ¢ u b a_ YIOJI MEXIY
[4:\) A}

I') HAalTH JJIMHY MEAUAHbI, IPOBENECHHYIO U3 BEPILUHBI

sextopamu P u ¢

Ty A T
a=2p+q b=p-3q p|=2 |a|=2 _—y
Bapuant
1. HaiiT paccTostHAE OT TOYKH M, 10 TTIOCKOCTH (MMM, ):

M, (-9;10;2) M, (0;7;-4) M,(4:8;—-1) M,(-2:1;3)

x+y+z-2=0

o —y-3z4+6=
2. BelnucaTh KaHOHUYECKOE YPABHEHHE MTPSIMOMA: {x y-3z+6=0

x=2 y-3 z+1
B 4y Xt+y+2z-9=0

3. HaiiTi TouKy mepecedeHus mpsMoii M IIOCKOCTH: | 1

i R P o 1. P(0-1;3)
4. HaiiTu TOUKy ! CUMMETPUYHYIO TOUKE {~ OTHOCHUTEIBHO MPSIMOM *: u
x-1_ 'y z

1 -1 1

5. Hamicats ypaBHenwue miockoctd & mpoxosiieii uepes TOuKy M, U MEPHEHAUKYIAPHO
(MM,). My(3;2;0) M, (415) M,(2;-14)

PpAMOI : , , .

6. HaliTu KocuHYC yrIiia MeXy IIIOCKOCTSIMHU %y %o

a,:3x—y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

1.1. Haiitu panr MaTpuisl IpUBEAECHUEM K CTYIIEHUYAaTOMY BUAY =B s U

(1 —ZJ _[—2 3 5)
1.2. Pemuth MaTpUuHOE ypaBHEHUE -3 4 310

X +2x,+x;,=5
3x, = 5x, +3x;, =7
2x, +7x, —x; =13

2.1. Hanmcats pasioxenye BeKTopa * 1o BeKkTopam P X=15-12.1) ,P= 1.-3.0)

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

1.3. Pemuts cucremy no popmynam Kpamepa

w Wﬂwww

3

w w

2.2. BpruucnuTe miomaap napaienorpaMmMa, oCTPOEHHOTo Ha BeKTopax ¢ u b o _ YIOJl MEXAY
[4:\) (A}

Bextopamu P u 4

3

[AVAA (A}

a=2p+q b=p-3¢_ |pl=2 =2 *77
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A4 A4, A4(6,1,3) 4,(6,-2,-3) 4(2,2,0)

2.3. Jlana nupaMuja ¢ BEpIIMHAMU B TOUKAX
A4(_591a0)

4 K pebpy A4y

x-2 y-3 z+l

- T4 oy X+y+2z-9=0

I. P(O;—l;3) "

Haiitn 1iiuHy MenuaHbl, IPOBEICHHYIO U3 BEPILIUHbI

3.1. Haiitu Touky nepecedeHus nNpsiMoii U miockocT: | 1

3.2. Haiitu TOUuKy R CUMMETPUYHYIO ToUKe £ OTHOCHTENBHO MPAMOi
x-1 y
1

z
-1 1

. M
3.3. Hanmcarh ypaBHeH#e I0CKOCTH ¢ mpoxosieii uepes TOUKy — © W MEpPIEeHIUKYISIPHO

IpAMOi (M'MZ); M, (3;2;0), M, (4;1§5), Mz(z;—1;4)_
xz+4y2

4.1. Jlana xpuBasi BTOpOTro Nnopsiika ~12x+16y+16=0 [TosyunTh KAHOHMYECKOE YPaBHEHUE

KPHUBOMU U ITIOCTPOUTS .€€
! ’ !
€56, € ,6,,6

4.2. CocTaBUTh MaTpHILy Iepexoja oT 0a3zuca % k Gasucy , €CIIH

w,_zw L B R 2w I
e = €|+ez+€3,€2—€1—62+€3, €3—€l+ 62-‘1-@3
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7.3.2 IIpoMe:xyTOYHASI ATTECTAIUSA

Bonpocer k 3xkzameny (1 cemecmp ounoii popmor odyuenusn, 1 cemecmp 3aounoit opmol
00yuenus)

Martpuisl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOKEHUE NPSIMOYTOJIBHBIX MATPHIL.

MarpuuHnasi popma 3aIuCH CUCTEMBbI JMHEHHBIX alNreOpandyecKux ypaBHEHHH.

Ornpenenurenu U UX CBOWCTBA.

[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue TOMOJIHEHHSL.

CucTeMbl TMHEWHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIC MTOHITHS U
OIpEICTICHUS.

IIpaBuiio Kpamepa pemeHusi CHCTeM JIMHEWHBIX YPaBHEHHUH.

OOparHas MaTpHa U €€ BEIYUCICHHE. Y CJIOBHUE CYIIIECTBOBAHUS 00paTHON
MaTpULbL.

Pemienue cuctem TMHEHHBIX aareOpandeckux ypaBHEHHH METOIOM 00paTHOM
MaTpULBL.

Meropn ['aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUN.

PelreHre mpou3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTonoM ['aycca.

Panr marpunpsl. Teopema Kponekepa — Kanemnu.

OpnHOpOHBIE CUCTEMBI JIMHENHBIX ypaBHEeHUI. Kpurepuii cyiecTBoBaHus
HETPUBUAJILHBIX PELICHUM.

[ToHsiTHE BEKTOpA U JIMHEMHBIC ONIEpallui HaJl BEKTOPAMM, CBOMCTBA OIEpaLlUi.

JluneitHast KOMOWHAINS BEKTOPOB.

JInHeHas HE3aBUCUMOCTD U JIMHENHAs 3aBUCUMOCTb N'€OMETPUUECKUX
BeKTOpoB. Kpurepuil InHENHHON 3aBUCMOCTH.

[Tonstue 6a3zuca. KoopauHaTel BeKTOpA. OIK-1
OproHopMupoBaHHbIi 0a3uc. Pa3noxkeHne BeKTopa 1o BeKTopam Oasuca.

YnopsimoueHHasi TpOWKa BEKTOPOB.

CkanspHoe, BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM 0Oa3Hce.

Ycaopus OpTOrOHAJIbHOCTHU, KOJJIMHCAPHOCTHU U KOMIIJIAHAPHOCTHU BECKTOPOB.

JInHelHbIE IPOCTPaHCTBA.

Marpuna nepexosa ot 6aszuca Kk 6a3ucy.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUSI MATPHIIBIL.

Cucremspl koopauHaT. JlekapToBbI IPSMOYTOJIbHBIE KOOPAUHATHI Ha MNIOCKOCTU
U B IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI YPABHEHUN IIJIOCKOCTH U NIPSIMOM.

Brruncnenue paccTossHUNM MEXAYy IBYMsl TOYKaMH, TOYKOU U IPSIMOM, TOUKOU U
IJIOCKOCTBIO.

Brraucnenune PACCTOSAHUA MCKAY CKPCIIMBAOIIUMHUCS TTPSIMBIMU.

Brluncnenue yrioB Mexx1y ABYMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI
IJIOCKOCTSIMHU.

KpuBblie BTOpoOro nopsiika ux reOMETpUuECKHE CBOMCTBA U YPABHEHHUS.
[IpuBeieHHE KPUBOM BTOPOrO MOPSIKA K KAHOHUYECKOMY BULY.

Kanonnyeckre ypaBHEHHs JIJIUIICA, TUTIEPOOIIBI, TapaboJIbl.

YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonnyeckue ypaBHeHHS ceEpbl, HIUTUIICON 1A, KOHYCOB, TUIIEPOOIIONIOB,
napaboI0uI0B.

26



Tunosbie BaApuaHTHI OMJIETOB
no pucuuminHe «JInneiiHas aiaredpa»

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHI S POCCUNCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Jucuumnuna «JIuHeitHas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenu U UX CBOMCTBA.

1 2 -1 2
=2 1) P2 o
2. Pemuts MaTpuuHOe ypaBHeHue XB=A4 ecnn .
Xl + 2XZ = _1
3 P o 2x-3x, =12
. Pemmth cucteMy METOIOM OOpATHOM MATPHIIBI :

a= (_55958): b = (_351’_2):

4. JlaHBI BEKTOPBI ¢ =(=810,-10) IIpoBepUTh — KOMIUIAHAPHBI JIU OHHU.

Eciu Het, HaifTi 00beM mapasiieenuIe a, TOCTPOSHHOro Ha BeKTopax 4-0-¢-

5. Haiitu yron mexay BEKTOpaMu a=(0-2-2)  b=020D)

VYTBepkaeHO Ha 3aceqanuu Kadenpel marematuku «31» 03.2026 1., 3aB. kadeapoirt O.M. bapanosa
/ /
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MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEEPALINN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHNS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Jucuumnuna «JIuHeiHas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnas koMOuHanwms BekTopoB. basuc. KoopauHaTe! BekTopa.

1 2 -1
A=13 1 0
T
2. Brrumcnuts onpepenurens Matpuisl € =4 | ecnm 0 11

4x; —2x5 +3x3 =12,
xl +5.X2 _3X3 = 1,

. 2x)+3xy —2x3 =3.
3. Pemmre cucteMy ypaBHeHuii MetojgoMm ['aycca ! 3%, 2% =3

m=(-L2) n=(2,03 p=(-2,-11)

5. JlaHo oOmiee ypaBHEHHE MPSIMOM ~2x+3y=5=0"" Hanucars: YpPaBHEHUE NPSAMOU C YIVIOBBIM
KO3 QHUIHEHTOM; YpaBHEHHUE MPSMON B OTPE3Kax; HOpPMaJbHOE YpaBHEHHE MPSIMOIL.

4. Tloka3atb, 4YTO BEKTOPHI 00pa3yioT 06a3uc B MPOCTPAHCTBE.

VYTBep:kIeHO Ha 3aceqanuu Kadeapsl mareMaTHku «31» 03. 2026 r., mpoTokos Ne 7
3aB. kadeapoii O.M. bapanosa /

Jlnst ipoBeieHus] MPOMEXKYTOYHOTO KOHTPOJISI 3HAHUH CTYAEHTOB B JUCTAHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIaiH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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