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1. lesnun, 3a1a4u U NJIAHUPYeEMbIe Pe3yabTAThl 00y4eHUs
Mo JAUCHMILUIHHE

K OCHOBHBIM yes1sim OCBOCHUS TUCIMILINHBI «JIuHEeiHas anreOpay ClieyeT OTHECTH:

- BOCITUTaHHUE Y CTYJCHTOB O0OMICH MaTeMaTHICCKOU KYJIbTYPBI;

- NMPUOOpPETEHHE CTYJICHTaMHU IIMPOKOTO KpPyra MaTeMaTWYeCKHX 3HAHHWM, YMCHUH W
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIYKTHBHOMY MBIIUICHUIO
HapSIIy C pa3BUTHEM MAaTEeMAaTHYECKON MHTYHIINH,

- YMEHHE CTYJISHTaMH pa3BUBaTh HABBIKM CAaMOCTOSTEIHHOTO W3y4YeHHs] y4eOHOU U
HAYYHOU JTUTEPATYPBI, COJIEPIKAIICH MaTeMaTHIECKIE CBEICHUS U PE3yIIbTATHI;

- TOJTOTOBKY CTYJEHTOB K JEATEIBHOCTH B COOTBETCTBHU C KBAaJTU(PUKAIIMOHHON
XapaKTepUCTHKOW OakalaBpa IO HAMpaBICHUIO, B TOM 4ucle (HOpMHpPOBAHHE YMEHUUN
UCTIOJIB30BaTh OCBOCHHBIC MATEMaTHUECKUE METO/IbI B IPOPECCHOHATBHOM IEATEILHOCTH.

- TOJATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KAJApPOB, BOCTPEOOBAHHBIX B YCIOBHSIX
UPPOBOH TYpOYJIIEHTHOCTH W BBICOKMX TEXHOJIOTUYECKHX PHUCKOB COBPEMEHHOW IU(PPOBOU
YKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUTUTNHBI «JIMHEHHas anreOpay ClieayeT OTHECTH:

- OCBOGHHE CTYyJICHTAMH OCHOBHBIX TMOHSTHI, METOAOB, (QOPMUPYIOIINX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEITHOTO PEIICHHS TPHUKIIAIHbIX 3a/1a4;

- (hopmupoBaHue y CTyIeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO TIOATOTOBKU M 00ECTIEUNBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYA.

OO0yuenne mo gucruiuinHe «JIuHEiHas anreOpa» HampaBieHO Ha (OPMHPOBAHHE
y o0yuarommxcs ciaeayronumx komneteHnuii B coorerctBun ¢ ®I'OC (ypoBeHb OakanaBpuara)
no HampapieHuto moarotoBku 09.03.03 «[lpuknagnas wHPOpPMATHKA»,  YTBEPKIAEHHBIM
[Tpukazom Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021):

Koa n naumenoBanue NuaukaTopsbl J0CTHXKEHUS
KOMIeTeHI Uit KOMIIETeHIIUH
OIIK-1. CiocobeH npuMeHsTh NOIIK-1.1. 31aeT OCHOBBI BBICIIIEH MaTEMAaTHKH,
€CTeCTBEHHOHAYYHbIC U METOJIbl U MOJIETIH, IPUMEHSIEMbIE B PA3INIHBIX
001IeH)KEHEPHBIC 3HAHUS, METO/IbI 00J1aCcTSIX; OCHOBBI MATEMaTHIECKOTO
MaTeMaTHYeCKOT0 aHallu3a 1 MOJIETTUPOBAHUS, IPUHITUTIBI TOCTPOCHHUS
MOJCJIMPOBAHUS, TEOPETUUECKOTO U MaTeMaTHYEeCKUX MOJIEJICH, allTOPUTMBI PEIICHUS
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAaHUS B 3a/1a4 ONTUMH3AIUY;
poeCCUOHAIBHON JEATETbHOCTH NOIIK-1.2. YMeeT npuMeHSATh METOABI

JUCKPETHON MaTeMaTHUKH, CHCTEMHOTO aHAJIM3a,
MaTeMaTHYeCKOTO MOJICTUPOBAHMS JIJIsI
UCCIIeIOBaHMS U pa3paboTKu MpodheCCUOHATBHBIX
3a/1a4 ¥ MPOLIECCOB; MPUMEHSTh MAaTEMaTHIECKOE
o0ecrnieueHrne Mpyu MOACTUPOBAHUY MPUKIATHBIX U
MH(OPMALIMOHHBIX NTPOLIECCOB.

NOIIK-1.3. Bnageet MeTogaMu TEOPETUUECKOTO
Y DKCTIEPUMEHTAIILHOTO UCCIEA0BaHUSI OO BEKTOB
npodeccCHoHaNbHOM e TENbHOCTH, COCTABICHUS
MaTEeMaTHYECKUX MOJIEJICH U peIIeHUs 3a1a4
JTUHEIHOTO U HEIMHEHHOTO MPOTrpaMMHUPOBAHUS, a
TaKoKe 3a7a4 ONTUMHU3AIUN padOThI C METOAAMHU
JUCKPETHON MaTeMaTHUKH, UCTIOIb3YEMBbIMU TTPH
MIPOEKTHUPOBAHNUU U pa3padoTKe
MH()OPMAITMOHHBIX CHCTEM.




1. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

JucuumimHa OTHOCHTCA K o00s3aTenbHON dactu Onmoka bl: Mogyns «Martematnueckue u
€CTECTBEHHO-HAYYHbIE JUCHUILIHHBDY.
E¢€ nzyuenue obecrieunBaeT U3y4eHUE TUCIUILINH

B ob6s3amenvrou uacmu:
- MaremMaTHdeCKH aHAIIN3;
- MaremaTuueckas JOTUKa U TEOPHS AITOPUTMOB B MPAKTUKE MTPOTPaMMHUPOBAHUS;
- JIuckpeTHbIe CTPYKTYPBl U KOMIIBIOTHHT
-Teopus BEpOATHOCTEN U MAaTEMATUYECKAS] CTATUCTHKA;
- OCHOBBI TPOEKTUPOBaHUS 0a3 TaHHBIX

B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbiX OMHOULEHULL:
-Metoap! MalIMHHOTO 00YYEHUS

- AITOPUTMBI U CTPYKTYPBI JAHHBIX
- MaremaTndeckre METOIbl aHAIN3a JAHHBIX

2. CTpykTypa M coepxkaHue JTUCHHUILIAHbBI
OO6m1as TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX eauHUIIbI -108 yaca.

3.1. Buasl yueOHoii padoThl U TPYAOEMKOCTH

Ne . KoanuectBo | CemecTpbl
Bua yueOHoii paGoThI
n/n 4acoB 1
1 | AyautopHble 3aHATHS 48 48
B ToM uucne:
1.1 | Jlekuum 16 16
1.2 | CemuHapCcKue/IPAKTHYCCKUE 3aHITHSI 32 32
1.3 | JJabopaTopHble 3aHATUS 0 0
2 | CamocTosiTesibHas padoTa 60 60
B ToM uucne:
2.1 | PI'P 26 26
2.2 | IlogroroBka K cEeMUHApPy 24 24
2.3 | [logroroBka K 3K3aMeHy 10 10
3 | Ipome:xkyTouyHasi aTTecTAIUS
3adet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108




3.2. Temarnyeckuii IJIaH U3yYeHUs THCHHUILINHBI «JIMHelHAs1 ajaredpa»

n/n

Pa3genbl/TeMbl
TUCIHUIINHBI

TpynoemMkocTh, 4ac

Bcero

AynuTopHas pabora

Jlexunn

Cemunapckue/
NPAKTHYCCKHE
3aHATUA
JlaboparopHsbie
3aHATHS

IIpakTnueckas

noaAroToBKa

CamocTofTeIbHAA
pabora

Paznea 1. Dj1eMeHTHI JTUHEHHOM
ajareopbl
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1.1

Tema 1. Marpuusl, neiicTBUs Haj
MaTpHULIAMH.
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1.2

Tewma 2. Onpenenutenu, ux CBOMCTBA U
BbIUKCIIEHHE. MaTpHU4yHas 3alUuCh
CUCTEMBI JINHEWHBIX YPAaBHEHHM.

1.3

Tema 3. OOpatHas MmaTpuLa u ee
BbIYMCIIEHHE. MaTpu4Has 3aruch
CHCTEMBI JINHEWHBIX YPABHECHUM.

1.4

Tema 4. CucteMbl JINHEWHBIX
anreOpandecKux ypaBHEHUI, OCHOBHBIE
MOHATHUSA U onpeneneHus. Pemenne
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MmeTo1o0M 00paTHOI MaTpHIIBI

1.5

Tema 5. Peuienue cuctem JIMHENHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpuubl. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meroa I'aycca B
MIPOU3BOJIBHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUU. OTHOPOIHBIE CUCTEMBI
JIMHEMHBIX YPaBHCHUH.

Paznea 2. BekTopsl.

34

10 0
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2.1

Tewma 1. JIunelinble omnepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEITHBIE
KOMOMHAIMK BeKTOPOB. JInHEeHHO
HE3aBHCHUMBIC 1 JIMHECIHO 3aBUCHUMEIC
CHCTEMBbI BEKTOPOB.

2.2

Tema 2. Tlonsitue 0azuca. Koopaunatst
BekTopa. KommrHeapHOCTD,
OPTOTOHAJILHOCTh M KOMIUIAHAPHOCTH
BEKTOPOB.

23

Tewma 3. CxansipHoe Mpou3BeICHUE
BEKTOPOB U €r0 CBOicTBa. BekTtopHoe
MIPOU3BENICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CMelIaHHOE MPOU3BEICHUE
TpeX BEKTOPOB U €T0 CBOMCTBA.
Brruucienue oo0bema
rapajuiesenumena. Y cJiopue




KOJIJTMHEAPHOCTH, OPTOTOHAJIHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH 6a3ucC.
Brruncnenne ckaasipHOTO, BEKTOPHOTO
Y CMEILIAHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JaHHBIX KOOPJIMHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tewma 5. JIunelinble IPOCTPAHCTBA.
PazmepHoCTb 1 6a3uc TUHEHHOTO
HPOCTPAHCTBA.

Marpuna nepexoza ot 6asuca k 6asucy
npeoOpa3zoBaHue KOOPIMHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPHI U COOCTBEHHBIC 3HAYCHUS
JIMTHEWHOTO ollepaTopa.

Pa3nen 3. KoMmiiekcHbIE YHCIa |
MHOI0YJICHEI

14

3.1

Tema 1. MHOXECTBO KOMIIJIEKCHBIX
yucesl. QopMbl 3aMIUCH KOMIUIEKCHBIX
qucell.

32

Tema 2. Onepanuu HaJ KOMIUIEKCHBIMU
yuciaaMu. Pa3iioxxenre MHOro4aeHa Ha
MHOKHTEJIM OCHOBHASI TeOpeMa
anreopsl

Pa3zgen 4. Apaaurnuyeckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpJIUHAT.
PasznuuHble TUIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
MPSMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnonoxeHue
MPSIMBIX HA MJIOCKOCTH U B
MpocTpaHCcTBE. Beruucienue
pacCTOSTHUM MEXAY JBYMsl TOUKaMH,
TOYKOW U npsiMoil. BzanumHoe
PaCIIOJIOKEHUE TIIOCKOCTEH.
Brrunciienue paccTossHUN MEXITY
TOYKOW M IJIOCKOCTBIO

44

Tema 4. KpuBbie BTOpOro nopsjika ux
Ir€OMETPUYECKHUE CBOMCTBA. Y PABHEHUS
AJUIATICA, TUTIEPOOITBI, TaPaOOIIBI
OO1u1ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IpuBenenne KpuBbIX BTOPOTO
NOpsAJIKa K KAHOHUYECKOMY BUJLY.
[ToBepXHOCTH BTOPOTrO MOPsI/IKa

HToro

108

16

32

60




3.3 Conepxanne pa3aesioB IMCHUILTHHBI

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

Pasnen 1. DiieMeHTHI TMHEHHON aJre0pbl

Tema 1. MaTpuubl U OnpeaeTUTeIH.

Ilonsatue matpuuel. Buasl marpun. Jleiicteus Haa matpunaMu. Onepanuy HajJ MaTpULAMU U UX
cBoiictBa. Ompenenureny, UX CBOMCTBA M BbIUMCIEHUA. [loHATHS MUHOpa U anreOpanyuecKkoro
nonojgHeHus. Pa3nokeHue ompenenuTens MO 3JeMEHTaM CTPOKM WM cToiOua. Beraumcinenue
OIIPEACIIUTENCH PA3IIMYHOTO MOPS KA.

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

Tema 2.Pemienue cuctem JHHEHHBIX aJiredpanyecKuX ypaBHEeHHH.

CucteMbl JMHEHWHBIX aireOpaMyecKux ypaBHEHHMH, OCHOBHbIE TOHATHs. PemieHue cucreMm
JUHEWHBIX ypaBHeHHH MeTonoMm Kpamepa, Meronom oOpaTHOM Marpuibl, meroaoM ['aycca.
Teopema Kponekepa — Kanemu. PemeHne npon3BoibHbIX CUCTEM JIMHEHHBIX YPaBHEHUI METOAOM
l'aycca. PemieHne OQHOPOAHBIX CHUCTEM JIMHEMHBIX ypaBHEHUH. Kpurepuili CylecTBOBaHMS
HETPUBHUAIIBHBIX PELICHUM.

Pa3nes 2. DjieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiiHple omepanuu HaJ BEKTOpaMHU, UX CBOMCTBa. JInHeliHble KOMOWHAIIMN BEKTOPOB.
JIuHeiiHas 3aBUCUMOCTbh M HE3aBHCUMOCTH BEKTOpPOB. ba3uc cuctembl BEKTOPOB. EAMHCTBEHHOCTH
paznoskeHust BekTopa mo 6azucy. OpTOHOPMHUPOBAHHBIHN Oa3HC.

Tema 2. CkaysipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMICTBa. YClOBUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpIUMCIIEHHE CKaJSPHOTO,
BEKTOPDHOTO M  CMEIIAHHOIO  MPOU3BEICHUN  BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpanctBa. IloHaTne 0a3zuca mpocTpaHCTBa I€OMETPUUYECKUX BEKTOPOB.
[IpeoOpa3oBanue MaTpullbl JIMHEHHOTO OmNepaTopa MpH IMepexoae OoT Oaszuca K 0Oas3ucy.
CoOcTBEeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MaTPHULIBI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

[Tonstne komiuiekcHOro uyucna. @OopMbl 3amMcu  KOMIUIEKCHBIX 4ucell. JlelcTBUsS Han
KOMIUIEKCHbIMM yuciamu. @opmyna Myaspa. 3BnedeHue KOpHsS N-Oi MOJOXKHUTEIbHON CTENEHU
W3 KOMIUIEKCHOTO 4Hcia. Pa3noxxenne MHOrouieHa Ha MHOKUTETU. OCHOBHAsI TeopeMa anreOphl.

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 TIIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTosHUNM MEXy IBYMsI TOYKaMH, TOYKOM U NPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosHUS MEXY CKPEIIUBAIOIIUMHUCS NPSIMBIMH.

Boruncnenue yriioB Mexy IByMs IPSIMBIMH, IPSMOM 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 ypaBHEHHs c]epbl, 3IUIMIICOUTA,
KOHyca, THIep0oIionaa, mapadosiona.



3.4 Temaruka NPaKTHYECKHX 3AHATHN M0 TUCHHUILIHHE
«/IuHeiiHas aaredpa»

Ne 3apsartus Tema 3agaTus

1 Paznea 1. DiieMeHTBI JIMHEeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
Ha/l MATPULIAMH.

OHpe)IeJ'II/ITeJ'II/I, UX CBOMCTBA U BHEIYHCJICHHE. ManI/I‘-IHaSI 3aIIuCh

2 CHCTEMBI JINHEWHBIX YPABHEHUM.

3 OOpaTHasi MaTpUIla M €€ BEIYHCIICHHE.
CucTeMbl TUHEHHBIX anTreOpanyecKux ypaBHEHHH, OCHOBHEIE

4 MOHATHS U onpeesieHus. Pemenue cuctemM JTMHEHHBIX YpaBHEHHI
MeTosioM Kpamepa, MeTo1oM 00paTHOM MAaTPHITBI

5 Pemienue cucrem nMHENHHBIX ypaBHEHHN MeToAoM ["aycca. Panr
Matpuibl. Teopema Kponekepa — Kanemu.

6 Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX JTUHEUHBIX YPaBHEHUH.

OnHOpOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHUIA.

Paznen 2. DiaeMeHTHI BEKTOPHOH ajaredpbl. BekTopsl.
JIuHeliHbIE omepanuu HaJ BEKTOpaMH, MX CBOWCTBA. JIMHENHOE
7 MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. [loHsATHE NHMHEHHON
KOMOMHAIMK BEKTOpOB. JIMHEHHO HE3aBUCHMbBIE H JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Tonsatne Oa3zuca TPOCTPAHCTBA TEOMETPHUYECKHX BEKTOPOB.

3 Koopaunats! BEKTODA. OpTOHOPMUPOBAHHBIN 6a3uc.
KonnuueapHocTh,  OpPTOTOHAJIBHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.
CkansipHOE TPOM3BEICHUE BEKTOPOB M €r0 CBOWMCTBA. YCIIOBHE
9 OPTOTOHAJILHOCTH BEKTOPOB. BekTopHOEe mNpou3BencHUE IBYX

BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUIMHEAPHOCTH BEKTOPOB

CMemaHHOE NPOM3BEIEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Boruncnenue o0bema mapaiienenunena U NUpaMuibl. Y ClIOBUE
10 KOMIUIAHAPHOCTH  BEKTOpPOB.  Bpluucienue  cKajlsipHOTO,
BCKTOPHOTO W CMCHIAHHOTO HpOI/ISBeZIGHI/Iﬁ BCKTOPOB, 3aJJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHUPOBAHHOM Oa3Hce.

Jluneitnsle mpocTpaHcTBa. PasmepHocTh M 0a3uc JMHEWHOTO
IIPOCTPAHCTBA.

Martpuna mnepexoma ot Oasuca k 0Oasucy. IIpeoOpaszoBanue
KOOpAMHAT BEKTOpa TMpH H3MeHeHuH Oa3uca. JIuHeliHble
OnepaTopsl, JEUCTBUSA C  JINHEWHBIMH onepaTopamu.
CoOcTBeHHbIE BEKTOPbI U COOCTBEHHBIE 3HAUEHUSI MATPHILIbI

11

Pa3zgen 3.KoMmiaekcHbIe 4HCJIa M MHOIo4wieHbI MHOXECTBO
KOMIIJICKCHBIX YHCCII. q)OpMI:I 3alIMCu KOMIIJICKCHBIX YHCECII.
JeicTBuss  HaAJL  KOMIUIEKCHBIMH  4YHCIaMH.  PaszioxkeHue
MHOIoO4JICHAa Ha MHOXXUTCJIN, OCHOBHAs TGOpCMa aJII‘GGPBI

12

Paznen 4. AHaauTu4eckasi reoMeTpus
Cuctembl KoopauHat. Pa3nuuHble TUIIBI YpaBHEHUN MIJIOCKOCTH

13

14 PaznuuHple TUNBI ypaBHEHUW TPSMOW Ha IJIOCKOCTU U B
MIPOCTPAHCTBE

15 B3anmHoe pacnonokeHue TpsAMBIX Ha IUIOCKOCTM W B
IIPOCTPAHCTBE. BBIUKCIIEHHE PACCTOSHUN MEXIY ABYMs TOYKAMU,
TOYKOM HW  OpsIMOH.  BbIUKCIIEHME  pAacCCTOSIHUA  MEXKIY
CKPCIIUMBAOIIUMHCS MNpsAMBbIMU. B3aumHoe PACIIOJIOKCHHUC




IUIOCKOCTEH. BbIUMCICHUE pacCTOSHUM MEXIY TOYKOM H
IJIOCKOCTBIO

16 KpuBble BTOpPOro mnopsiika HX TE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHUs auMIca, runepoossl, napadossl OOliee ypaBHEHHE
KpHUBOW BTOpOTO nopsiaka. [IpuseneHne KpuBoi BTOPOro Mopsiaka
K KaHOHM4ecKOoMy Buay. IloBepXHOCTH BTOpPOro nopsaka

4. YueOHO-MeTOANYeCKOEe U HHPOPMATHOHHOE 00ecIieueHune

4.1. HopmatuBubie 1okyMeHTbI U 'OCTb1

1. ®I'OC 09.03.03 «IIpuknagHas MareMaTHKa», yTBepKAEHHBIM [Ipukazom MwuHOOpHAYKH
Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axagemudeckuii y4eOHbIN TuiaH 1o HampasieHuro moarotoBku: 09.03.03 «llpuknamnas
uHpopmartukay. [Ipopuns: PazpaboTka n uHTErpanus Ou3Hec-mpuiIokKeHu - ouHas. 2026.

3. OOpasoBarenpHass mporpamMma To HamparieHuto moAarotoBku: 09.03.03 «IIpuknagaas
uHpopmatukay. [Ipopuns: Pazpabotka n uHTErpanus 6u3Hec-npuIokKeHui - ounas. 2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepauuun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon Penepaunn».

5. Ilpuxaz MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoii ®enepauun ot 23.08.2017 Ne
816 «O6 yrBepxkaeHuu llopsiika OpUMEHEHHMs  OpPraHMU3ALMSAMH,  OCYLIECTBISIOIIUMU
00pa30BaTeNbHYI0 JEATEIbHOCTb, AJIEKTPOHHOIO OO0Y4YEHMs, AMCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH MpH peaan3alyu 00pa30BaTeNbHbIX IPOrPaMM».

4.2. OcHoBHasi JUTEpaTrypa

1. 3abonorckuii B.C. JIuneiinas anreOpa u aHaauTH4YecKas reoMeTpusi (yueOHbI KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBanue:
OakanmaBpuar).

2. Cuporuna UK. Jluneiinas anrebpa u aHATUTHYECKAsi TEOMETPHS: UHTEPAKTUBHBIN KypC:
yaeOHoe mocobue st By3oB. CII16, W3n-o Jlans, 2022. 180 c.

3. Kypc nexuumii mo nuHeiHO#H anreOpe M aHATUTHYECKOW TeOMETpuu: ydeOHoe mocobue. //
Kynpssues b.1O., Maram B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBII pecypc.]

4. 3abonotckuii B.C. Jluneitnas anreOpa u aHaauTH4eckasi reoMeTpus (yueOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Bsiciiee o6pa3oBaHue:
OakanaBpuar).

5. Cuporuna UK. Jluneiinas anre6pa 1 aHaIUTHYECKasi TEOMETPUS: HHTEPAKTUBHBIHN Kypc:
yuebHoe nmocobue st By3oB. CII6, WU3n-o Jlans, 2022. 180 c.

6. Kypc nexkumii mo nuHeiHOW anrebpe M aHAIUTUYECKOW TeoMeTpuu: ydeOHoe mocobue. //
Kynpsisues b.1O., Martsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsIii pecypc.]

4.3 [lomosHUTEJbHAA JUTEPATypPa

1. Kpatkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: ydel. - DIEeKTpoH. daH. -
MockBa:  lamkoB wu K, 2017. - 510 c. [Pexum jpgocrynma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpaHa.] .

2. 3y6koB B.T'., Jlaxosckuit B.A., Mapteinenko A.W., Munocues B.b., Ilymkaps E.A. Kypc
MAaTEeMAaTHKH JUIsl TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeaeHuil. Yactu 1-4. M.: MTT1Y, 2012.
400 5xk3.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

3. Wneun B.A., Ilo3usak D.I'. Ananutuueckas reometpus. M.: Hayka. ['maB.pen-us ¢usmuko-
MaTteM.JIuT-pbl, 1988. 224 c.

4. bexnemuies, /I.B. Pemenue 3agau U3 Kypca aHAIUTHYECKOH IE€OMETPUM M JIMHEWHOMN
anreOpsl [DIeKTpOoHHBIN pecypc]: yueb. mocodue - DneKkTpoH. gaH. - MockBa: Ousmatiur,
2014. - 192 c. [Pexum noctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpaHa. ]

5. Kpatkuii kypc BbICIIeli MaTeMaTHKH [DNEKTPOHHBIA pecypc]: yued. - DIeKTpoH. JaH. -
MockBa: JlamkoB wu K, 2017. - 510 c¢. [Pexum  goctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

6. 3yoxoB B.T'., JlaxoBckuii B.A., Mapteinenko A.W., MunocueB B.b., ITymkaps E.A. Kypc
MaTeMaTHKH I TEXHUYECKHUX BBICIINX yueOHbBIX 3aBeneHuil. Yactu 1-4. M.: MT'TI1Y, 2012.
400 »xk3.

7. Wneun B.A., Ilo3nsk D.I'. Ananutnueckas reometrpusi. M.: Hayka. ['naB. pen-us ¢usuko-
MateM. JuT-pbl, 1988. 224 c.

8. beknemumies, /[.B. PemeHnue 3amad u3 Kypca aHaIUTUYECKOM T€OMETPUU U JIMHEHHOMN
anreOpsl [DIeKTpOHHBIN pecypc]: yueb. mocodue - DneKTpoH. gaH. - MockBa: dusmatiur,
2014. - 192 c. [Pexum moctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpaHa. ]

4.4 DjaexkTpoHHBbIE 00pa3oBaTebHbIE PECypPChl

[IpoBeneHue 3aHATHI W aTTeCTAllMii BO3MOXXHO B JUCTAaHIIMOHHOM (opmMare C NPUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOTO oO0yueHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenporr «MareMaTnkay SJIEKTPOHHBIX 0Opa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pasznenam

MIPOTPaMMBI:.

Hassanue D0OP

Jluneiinasi u BeKTOpHas anreOpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIUTHYECKAsi TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anrebpa u

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

Pa3zpaborannbsie DOP BKIIOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Mopsimox mpoBeneHus pabOT B JAUCTAHIMOHHOM (OpMaTe yCTaHABJIMBACTCS OTIEIBbHBIMU

pactopsHKCHHUSIME IPOPEKTOPa 10 yIeOHOM paboTe W/ WU IICHTPOM yIeOHO-METOIMICCKON PabOTHI.

Kaxnplii cTyneHT oOecriedueH WHIUBUAYAIbHBIM HEOTPAaHHUYCHHBIM JIOCTYIOM K JJIEKTPOHHOU

oubmmorexe MOCKOBCKOIO IOIUTEXA

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

WNuTepHeT-pecypchl  BKITIOYAIOT YYEOHO-METOAMYECKHE MaTepHalibl B 3JCKTPOHHOM  BHJE,

MpEeJCTaBIICHHBIC Ha caiiTe mospolytech.ru B pasznene: «lleHTp MaTeMaTHuecKOro 00pa3oBaHUs

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

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

[Toste3nple yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAITBI PEJACTABIICHBI Ha CalTax:
http.//exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» IUIsl OCBOCHHS

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

4.5. JIuueH3u0HHOE ¥ CBOOOTHO pacIpPoCTPaHsieMoe IPOrpaMMHoe o0eclevyeHune
1

Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp

(mpaBoobJsiagarten | (JIMIEH3NOHHOE, | POCCHHCKHX MPOrpaMM JJisi
b) cB00OAHO 9BM u B/l (mpu Haan4um)

pacnpocTpaHsieM
oe)
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https://e.lanbook.com/book/59632
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/

AstraLinuxCom [OOO JlnrensuonHoe https://reestr.digital.gov.ru/ree

monEdition "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36

MoitOduc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'Un" 75

4.6. CoBpemenHble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPAaBOYHbIEC CHCTEMbI

ITepeyens pecypcoB cetu UHTepHeT, 10CTYNHBIX A/ OCBOCHMS AUCHHMILIUHBI:

HaunmMmenoBanmue

Ccpuika Ha pecypce

JocTynHoCTh

NuadopManmoHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co

JocTtynHa B ceTu

Stack Overflow o/ WuTepuer 6e3
OrpaHUYECHUMN
151
HGopmatmoHsie pecypent Cern http:// www.consultant.ru | loctynHo
KoncynbrantlLitoc
[Topran PenepanbHbIX
FOCYAAPCTBEHIBIX http://www.fgosvo.ru. JoctymnHo

00pa3oBaTeNBHBIX CTAaH/IAPTOB
BBICIIIETO 00pa30BaHuUs

J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlanb https://e.lanbook.com/ JocTymHa B cetn
WutepHer 6e3
OrpaHUYECHUMN

IPR Books https://www.iprbookshop [ locTtynHa B ceTn

.ru/ WuTepuer 6e3
OrpaHUYECHUN
IIpodeccnonaabHbie 02361 JAHHBIX

basa nanHbIX HayyHOU http://www.elibrary.ru HoctynHo

ANEKTPOHHOU OMOTNOTEKH

(eLIBRARY.RU)

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

MoJIUTeMaTu4Ieckas peepaTuBHO-
oubnuorpaduueckas u
HayKOMETpUYECKast
(oubnmmomeTpryeckas) 6a3a JTaHHBIX

12


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/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTITHHbI

MarepunanpHo — TexHHYecKas 0a3a yHHBEpCHUTETa 00ECIICUHBAET MPOBEACHUE BCEX BUJIOB
3aHATHH, TPEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM, U COOTBETCTBYET JEHCTBYIOIIMM CaHUTAPHBIM U
MIPOTHUBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «Marematuka» He pacmoiaraerT COOCTBEHHBIM ayJUTOPHBIM (QOHAOM U
HCTIONB3YET YUueOHbIC ayUTOPUH U3 00111ero (GOH/Ia YHUBEPCUTETA.

I[Ipu HeoOXOAMMOCTHM Ui TPOBEACHUS HWHTEPAKTHBHBIX IPAKTHUECKUX  3aHATUH

UCTIOJNIB3YIOTCS] KOMIIBIOTEPHBIE KIIACChl YHHUBEPCUTETA.

6. MeToanuyeckue peKOMEeHAAMHU
6.1. MerToauueckue peKOMEHIALMH ISl IPenoaaBaTes
10 OPraHu3anuu 00yYeHust

[Ipexxne Bcero, ciemyeT oOpaTUTh BHMMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
M3y4aeMblii MU MaTepual He TpeOyeT KakoW-Tu0o crenuaibHON (JOMOTHUTENBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIEIIHO U3yUYeH, €CJIM CTYACHThI OYAYT MOCEIaTh 3aHITHS, CBOEBPEMEHHO
BBITIONHATH JIOMAIlIHUE 3aJaHUsl W TOJIb30BaThCs (TPU HEOOXOIMMOCTH) CHCTEMOW IJIAaHOBBIX
KOHCYJIbTAIlMi B TEUECHHE KaXaoro ceMmectpa. Bomemmue B kypc JIuHelHO#N anreOpbl pa3aesnbl
SIBJISIFOTCA KJIACCUYECKMMH, B TO K€ BpeMs OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK HUMEIOT
LUIMPOKOE PacIpOCTpaHEHUE JUIsl pEelIeHHs pa3HOro poja 3ajady BHYTpPU CaMOl MaTeMaTWKH U
MPUKIAIHBIX 3a7a4. X OocBO€HHME NMOMOXKET CTyJEHTaM JIOTUYECKH BEpPHO, apryMEHTHPOBAHO M
SICHO CTPOUTb YCTHYI0 U IHCbMEHHYIO pPEub, YCIEIIHO NPUMEHSATh HAKOIUICHHbIE 3HAaHUS B
npodeccruoHaNbHOM e TENbHOCTH.

HeoOxomumo ¢ camMoro Hayaia 3aHSATHM pPEKOMEHJOBaTb CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHIE CEMECTpa J1aTh CHMCOK BOIPOCOB JJII MOJATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHH 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
MIPOMEXYTOYHOT'O KOHTPOJIS.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
MpUMepaMH, TIIATEIbHO OTOOPAaHHBIMU IpENOJaBaTelieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQIKWU TpPU PELIEHUWU 3aJaud HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
pUMeHseMbIX MeTonoB. Cienyer BcerjJa yka3blBaThb MPUMEPHI NMPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHHUH U HOpMYII.

[IpakTUdeckue 3aHATHA JOJDKHBI OBITH OPraHW30BAHBI IPETOJAaBATEIIEM TaKUM 00pa3oM,
9TOOBl  OCTaBAJIOCH BpeMs Ha TEPUOJUYECKOE BBINOJHEHHWE CTYyJIEHTaMH  HEOONbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOT0 MaTepHaia.

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

[IpenogaBaTento cneayeT JOOMBATHCS CUCTEMATUYECKOM HEMPEPHIBHOM pabOThI CTYJEHTOB
B TE€UEHHE CEMECTpa, HEOOXOIMMO BBIABIATH CHUIIbHBIX CTYJACHTOB U NIPUBJIEKATh UX K HAyYHOU
paboTe, K y4acTHIO B Pa3HOTO pojia OJIMMITHAJaX U KOHKYpCax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B JOCTHKEHUN KOHEYHOTO
pesynbrarta: B NOpUOOpeTeHHHM OOY4YalOIIMMHUCSA TPOYHBIX 3HAHWW, YMEHUHW H BIAJCHUA
HaKOIUIEHHOW MH(pOpMaIel 11 perieHus 3a1ad B Ipo()eCcCHOHaIbHOM IS TeIIbHOCTH.
OO6pa3oBarenbHbIE TEXHOJIOTUH.

[IpoBenenune 3aHATHN M aTTECTAIMI BO3MOYKHO B AMCTAaHIIMOHHOM (pOpMaTe ¢ MpUMEHEHHEM
CUCTEMBI AUCTAHIIMOHHOTO 00yueHus: yuusepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenporr «MaremaTtukay 3JIEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMEI (cM. T1. 4.4).

13



[Topsimok mpoBeneHus paboT B AUCTAaHIIMOHHOM (OopMaTe YCTAaHABIUBACTCS OTIACIbHBIMU
pacropspDKeHUSIMHU TTPOPEKTOpa Mo y4eOHOW paboTe W/Wiu IIEHTPOM y4eOHO-METOIMYECKOM PaOOTHI.
6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH
Bo3moxHO mpoBeneHHE 3aHATUNH M aTTECTallUd B JIUCTAHIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTeMBbl JUCTaHIUOHHOTO oO0yueHus yHuBepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoi «MaTemaTuKa» IEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) (cMm. 1.4.4).
[Mopsimox mpoBeneHuss pabOT B AMCTAHUMOHHOM (opMare YCTAaHABIMBACTCS OTACIbHBIMU
pactopsHKCHHUSIME IPOPEKTOPa 10 yIeOHOM paboTe W/ WU IICHTPOM yIeOHO-METOINICCKON PabOTHI.

6.2. MeToanyecKkue yKazaHus JJIs1 00y4arOUUXCH 10 OCBOCHUIO
AUCHMILIHHBI

Pa3nesi: 3/1eMeHTHI JIMHETHOH aIredpsbl

MaTtpuusl 1 onpegenurtean. [Ipexne Bcero, CTyIeHT H0JKEH MOHATh, YTO MaTpHUIlA — 3TO
Tabnuma yrcen (mpudeM 3Ta TabauIa MOKET UMETh OJJMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, 8 MOXKET
ObITb M TPSIMOYTOJIHOW), a ONpeleNuTeNlb- 3TO YHUCIO, 3alUChIBAEMOE B BHJE KBaJIpaTHOU
TaOJIMIIBI, TO €CTh OMPEACTUTEIH CYIECTBYIOT TOIBKO Y KBaIpaTHBIX MaTpPHII.

Crnenyer oOpatuTh 0co00€ BHUIMaHHE Ha ONEPaLMI0 YMHOXKEHHUS MIPSIMOYTOJIBHBIX MAaTPHULL U
MOHATH, KaKUM IOJTy4aeTCss TOPSIOK MaTpHibl — npou3BefeHus. OCOOEHHOCTh MAaTpHIl TaKkKe
COCTOUT B TOM, YTO IMPOM3BEIEHUE MaTpHIl HE MEepPecTaHOBOYHO, TO ecTh AB # BA .Cnenyer
00s13aTeNIbHO yOCAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1a4H.

BaxHbIM sBisieTcst moHATHE 0OpaTHOM Marpuiel. Hano 3HaTh ycioBHE CyIECTBOBAaHUS
00paTHOW MaTpHIBI U ANTOPUTM ee moctpoeHus. [locie ee BhIUMCICHHUS Ieneco00pa3HO JaenaTh
IIPOBEpPKy TIPABMILHOCTH pENICHMS, BBHITOTHMB ONepamuio yMHOkeHHs A A=E (momkHa
MOJIyYUThCS €AMHUYHAS MaTPHILIA)

[Ipr m3yueHUn ompeaenuTeNeid HAJ0 YETKO YCBOUTH MOHATHS MHHOpPA, alre0panvdeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOYHCIICHHbIE CBOWCTBa omnpexnenurens. [lisg OCBOGHUS TEXHUKHU
BBIUMCIICHUS OMpEIeNuTeNell 1eaecoo0pa3Ho, BBIOpaB TNPOWU3BOJIBHBIA ONpPEACTUTENh BBIIIC
TPETHETO MOPAIKA, PACKPHITH €r0 PA3IUYHBIMU CLIOCOOAMU, TPUMEHSS PA3JI0KEHHUE U TI0 CTPOKaM U
o cronbmam. OOpaTuTe BHUMaHUE, KaKWe CTPOKHU (CTOJOLBI) MPEANOYTUTEIbHEE BbIOUpATh IS
PAacKpbITUS ONpEIENUTeNsl, 4YTOObl YNPOCTHTH ero BbluMciaeHHE. Oco0eHHO 3((dEeKTUBHO
BBIUMCIIEHUE OMNPEICITUTENsT C TOMOIIBI0O DJIEMEHTAapHBIX MpeoOpa3oBaHUi, MPHUBOISIIUX €ro K
TPEYroJbHOMY BUIY.

[Ipu uzyyeHuu pemeHnit cucTeM JIMHEUHbIX anredpandeckux ypasuenuit (CJIAY) obpature
BHUMAaHHUE, MPEKIE BCErO, Ha MOHATHE PEIICHHs CUCTEMbI U YCJIOBHUS CYLIECTBOBAHMS PELICHUN B
3aBHCUMOCTH OT COOTHOUICHHUSI MKy PAHTOM MATPHIIbI, PAHTOM PaCIIMPEHHON MAaTPHUIIBI CHCTEMBI
U YHCIIOM HEU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMaHHME Ha YCIIOBHS HpUMEHEHHUs (popmyi
Kpamepa u wmertona oOpatHoit MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPHI pEIICHUS
MIPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHEHMH MeTtoioMm [laycca (BBeaeHue
0a3UCHBIX U CBOOOHBIX MIEPEMEHHBIX ).

Pa3nes: JeMeHThI BEKTOPHOM aaredpsnl

[Tpu u3y4eHnn JaHHOM TeMbI OOpaTHTE BHUMAHHE HA JTMHEWHBIC OTIEpaIly HaJl BEKTOPAMH,
Ha MOHATHS JIMHEHHON HEe3aBUCUMOCTH U IMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha ()yHAMEHTAJIbHOE
MOHATHE Oa3Wca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0Oa3uWca), Ha Pa3JIOKCHHE
BEKTOpa 1o 0azucy.

3HaTh OIpeeNIeHUue, TeOMETPUIECKNE CBONCTBA CKAJSIPHOTO, BEKTOPHOTO W CMEIIAHHOTO
MIPOU3BECHUSI BEKTOPOB, (POPMYJIbI AJIS UX BBIYMCICHHUS B BEKTOPHON M B KOOPAMHATHOU (opMme.
OOs3aTenbHO 3HATH W YMETh TPOBEPSATH YCIOBHS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.

Paznen: koMIIeKCHbIE YHCJIA U MHOTO4JIEHbI

B osrom pasgene, mpexae Bcero, HaJo0 IMOHATh, YTO KOMILJIEKCHOE YHCIO SIBUJIOCH

pacmMpeHueM TOHITHS JEHCTBUTEIBHBIX YHCEN, 3HATh OIpENeJeHHe M TPH (OPMBI 3alUCH
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KOMIIJIEKCHOTO yucna (anreOpanyuecKyro, TPUTOHOMETPUYECKYI0O U  IOKa3aTelbHYIo),
FeOMETPUUYECKYI0 MHTEPHPETAI0 KOMIUIEKCHOTO YHCia M B3aWMHO-OJHO3HAYHOE COOTBETCTBHE
MEX1y MHOKECTBOM KOMIUIEKCHBIX YHCEJl U MHOYKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HATH
dbopmyny Ditnepa. KoMmIuiekcHbIE YWcia MOXKHO HM300pa)kaTh C IOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOM I10cKocTH. [IoaTOMy onepanuu ciaoeHus: 1 BBIMUTAHUS KOMITJIEKCHBIX YHCET MOTYT
OBITH CBEICHBI K OIEpaIsIM CJI0KEHHUS U BBIYUTAHHSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3Hath M yMeTb BBINOJHATH ONEpAIlMM YMHOXKEHHUS, [I€JICHUS, BO3BEACHUS B
MOJIOKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3allCAHHBIX B TPUTOHOMETpUYECKOl (opme,
W3BJICYEHUS KOPHS N-0i CTENEHN U3 KOMILJIEKCHOT'O YHCIa.

Cnenyer oOpaTuTh BHHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBHIM, TO €CTh JIf00asi anreOpandeckasi oneparus HaJl KOMIUIEKCHBIMU YUCJIaMUA HE BBIBOJIUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3nath pa3znuunble BUABI pa3JIOKEHUS MHOTOUJIEHA HA MHOXKUTENH VISl CITy4daeB, KOTia
Cpelu KOpHEH MHOrowieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHH. JTHU CBEACHUS OYyIyT
WCIIONb30BAThCSI, HANpPUMEpP, B HHTErPATbHOM HCUYUCICHUU TPU BBHIYUCICHUM HWHTErPajioB OT
JTPOOHO-pAllMOHATBHBIX (PYHKIIUN, MPU PEIICHUH JUHEHHBIX OTHOPOAHBIX TU(D(EpEeHINATBHBIX
YPaBHEHHH N-TO MOPSIKA C OCTOSHHBIMH KO3 PHUIIMEHTAMH.

Pazgesn: AHajuTu4yeckasi reoMeTpus

IIpn wu3ydyeHMM aHATUTUYECKOM TIE€OMETPUM CIEAYET, INPEXAEC BCEro, IOHATh, YTO €€ 3ajadei
SBJISIETCS. U3yUEHUE TEOMETPUUYECKUX OOBEKTOB MPU MOMOIIM aHATUTHYECKUX METOIOB aireopbl U
MaTeMaTHYECKOro aHajiu3a. B OCHOBE Takoro nojaxoja JEKUT METOJ KOOPIMHAT, BIIEPBBIC
cucteMatnyecku npumeHeHHbIH P. JlekapTom. OCHOBHBIE TOHSATHS T€OMETPUHU (TOYKA, MpsMas,
IJIOCKOCTD) SIBJISIFOTCSL HEONPEAENSAEMbIMH, U JUISl UX ONMCAHMS IPUMEHSETCS aKCMOMaTHYECKHUM
METO/]I, TMO3BOJISIOUINI YCTAHOBUTH B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
TOYEK TPSAMOW M MHOXKECTBOM JCUCTBUTEIBHBIX YHCET M, TaKUM OOpa3oM, BBECTH CHCTEMY
KOOpJUHAT.

Hano yetko ycBouTh paznuyHbie (JOpMBI ypaBHEHUH NPSIMON U TUNIOCKOCTH YMETh MEPEXOIUTh OT
omHOU (opMmbl K npyroi. CiieyeT OCMBICIHTH W YCIEIIHO NMPUMEHATh PEUICHHS KIACCHYECKUX
3a/la4 aHATMTHYECKOW TE€OMETPHH O B3aMMHOM PACHOJOKEHUU MPSIMBIX H TUIOCKOCTEH, yMETh
OTIPEACIIATh YIJIbl M PACCTOSHUSA MEXY pa3IUYHBIMU T€OMETPUUECKUMHU OObEKTAMH.

OTMmeTHM B 3aKIIIOUYEHHUE, YTO YCIEUTHOE W3Y4YCHHE NUCUUIUIMHBI « JIuHeltHas anreOpay,
npuoOpereHne HEOOXOAMMBIX KOMIIETCHIIMH, YMEHHHA W HAaBBIKOB BJIAJICHUS MaTEeMaTHYECKHM
anmapatoM TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSITeNbHOM paboThl. OOpaTUTe BHUMAHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX HA CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C yUE€OHBIM IIJIAHOM,
00JIbIIe YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIBI Ay TUTOPHBIX 3aHSATHUH.

7. MDOHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLlEHUBAHHUS Pe3yJIbTATOB 00yUYeHH s

Jlisi KOHTPOJIS YCIIEBAa€MOCTH W KadecTBa OCBOCHUS IUCIMIUIMHBI HACTOSINEH IMpOrpaMMon
NIPEeAYCMOTPEHBI CIEAYIOINUE BUABI KOHTPOIIA:

— KOHTPOJIb TEKYIIIEH YCIEeBaEMOCTH (TEKYIITUI KOHTPOJIb);

— TPOMEKYTOYHAs aTTeCTalUs (9K3aMEH ).

Haumenosanue
Bun xouTpons
Ne /i 03VIILTATOR KOHTPOJIS KpaTkas xapakrepucTika KOHTPOJIS
B pesy pe3yabTaTOB Pe3yJIBTaTOB O0yUYCHUS
o0y4eHHs
00yUeHHs
OO6yuarommiics B TEYCHHE cemecTpa
YEeTHO- MOCTOSITEJIbHO ~ BBITIOJIHAET Pl YETHO-
Pacuetno CaMOCTOSITENIEHO OJIHsIE acyeTHO
1 rpadudeckas Texymuit rpadpuueckux pabotr mo Teme paszzpena. llpu
pabora MPOBEPKE IMPEToJaBaTeNlb OICHUBAET KAY€CTBO
odopmIIeHHs, TPaBIJILHOCTh PACUETOB.
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Kountponbhas
pabota

Texymmit

Pewenne KOHTPOJIBHOM paboThI
OCYIIECTBIISIETCS. Ha IIOCIEIHEM  3aHATUU
nuzydaemoro paszzaena. KoHrTponbHas pabota
BBINOJIHAETCS UH/AUBUYaTbHO KaX/1bIM
ctyneHtoM. Ilpu mnpoBepke mpernonaBaTeab
OLICHMBAET  IpPaBWIBHOCTb  IPOU3BEIEHHBIX
pacueToB.

Tect

Texymmit

TectupoBaHue TMNPOBOIUTCS HA MOCIECTHEM
3aHATHUM HM3y4aeMoW TeMbl. TecTHpoBaHUE
OCYIIECTBIsICTCS,  JAMOO0  HpU  MOMOIIU
KOMITBIOTEPHOU CUCTEMBl TECTUPOBAHMUS, JTHUOO
C UCMOJIb30BaHUEM BBIJAaHHBIX TECT-33JJaHUI Ha
OymMa)kHOM HocuTelne. B paMkax TecTupoBaHUs
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

DK3aMeH

[IpomexyTo4HbIH

[IpomexxyTounast arrectanusi oOydaromuXxcs B
dbopMe sK3aMeHa MPOBOIUTCS MO pPe3yJbTaTam
BBITIOJIHEHHSI BCEX BHJIOB Y4eOHOW padoTHI,
MPEyCMOTPCHHBIX YICOHBIM IIAHOM I10 JaHHOH
TUCHUIUIMHE,  TPU  3TOM  yUYUTHIBAIOTCS
pE3yNbTaThl TEKYIIETO0 KOHTPOJIS yCIEeBaeMOCTH
B TedyeHue cemectpa. OleHka cTeneHu
JOCTHKCHHSI  OOYYAIOMIMMHKCS  IIAaHUPYESMBIX
pe3ynbTaToB  OOydYeHUss 1O  JUCIUILIAHE
MIPOBOIUTCS MpenoaaBarenem, BEYILIIUM
3aHATUSA 10 JUCIUIUIMHE METOJIOM HKCIEPTHOMN
OLICHKH. ITo HATOTaM

OLlEHKA

arTecTali 10  JUCHUIIIINHE
«OTJIIUYHOY,
«yJIOBJIETBOPUTEITBHO
«HEYJIOBJICTBOPUTEILHOY.

IIPOMEKYTOYHOU
BBICTABIISCTCS

«XOpOoLo»,
niIn

7.2.111kana u KPpUTEPUH OLICHNBAHUS Pe3yJIbTATOB 00y4YeHUs

[Tokazarenem oOIeHMBaHUS KOMIIETEHIMH HA pPa3IMYHBIX 3Tanax UX (QOpMHUpPOBAHUS SBISETCA
JOCTIKEHHE 00yUYaroIIMMUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUECHHS O TUCIUTIINHE (MOIYIIIO).

Kpurtepun oneHnBanus

IToxkazarenn
HeynoBiaeTBOpUTEIbLHO | YIOBJIETBOPUTEIbLHO Xopomio OT1au4Ho
3HATH: OO6yuarommiicst OO6yuarommiicst O6yuarommii | OOyvaronu
TEOPETUUECKHUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cs rcst
OCHOBBI OTCYTCTBHE WJIU HETIOJTHOE JEMOHCTPHUPY | AEMOHCTPHU
JIMHEWHOM HEJIOCTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
anreOpsl 1 COOTBETCTBHUE CIEQYIOINX 3HAHUM: | COOTBETCTBHUE | MTOJTHOE
AHATUTHYECKON | CIIEYIONINX 3HAHUMN: TEOPETHUECKUE CICAYIOIMUX | COOTBETCTB
TEOMETPUH, TEOPETUYECKHUE OCHOBBI OCHOBBI JIMHEUHOU 3HAHUM: ne
KOMIUIEKCHBIE JTUHEHHOHN anreOpsl U anreOpel 1 TEOPETHUYECK | CIEAYIOLINUX
YHUCIa. AHAJIUTUYECKOMN AHAJIUTUYECKON 1€ OCHOBBI 3HAHUM:
reOMETPUH, reOMETPUH, JIMHEHHON TeopeTuyec
KOMIJICKCHBIE YHCIIA. KOMIUICKCHBIC YHCIa. | alreOpsl U KHE OCHOBBI
aHAJINTUYECK | JTMHEMHOMN
oi anreOpsl 1
T€OMETPUH, aHAJINTHYIEC
KOMILJICKCHBI | KOH
€ yucna. r€OMETpUH,
JonyckaroTc | KOMILJIEKCH
i bIC YHCIIa.
He3HaunTelb | CBOOOIHO
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HbIE OLIMOKH, | OTIEPHPYET
HETOYHOCTH, | MPUOOpeTeH
3aTpyAHEHUS! | HBIMU
pu 3HAHUSIMU.
aHAJIUTUYECK
ux
onepanusx.
yMeThb: OOyuatouiics He ymeeT | OOyyaromuics OO6yuatommii | OOyuarou
pelaTth 3aJ]a4M | WM B HEIOCTAaTOYHOMH JIEMOHCTPHUPYET cA ncst
U YIIPpa)XHEHUS | CTEIIEHU YMEeT: HEIOJIHOE JEMOHCTPUPY | IEMOHCTPHU
UCIIONB3YS pemaTh 3a1a4u 1 COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YIPaKHEHUS UCHOJIb3Ysl | CAEAYIOIIMX YMEHUN: | COOTBETCTBHUE | IMOJHOE
METO/[IbI, OCHOBHBIE METO/IbI, pemarth 3aJa4u u CJIEyIOIINX | COOTBETCTB
W3YyYCHHBIE B U3Yy4EHHBIE B Kypce YIPaXXHEHUS YMEHUI: ue
Kypce TUHEHO! anredpe u HCIIOJIb3YSl OCHOBHBIE | pellaTh CIEAYIOIIMNX
JIMHEHHON AHATTUTUYECKOHI METO/Ibl, U3YYEHHBIC B | 3a1a4M U YMEHUM:
anredpe u TE€OMETPHUH; ONIEPUPOBATH | KypCe JIMHEMHON YIpaXHEHUs | pelarhb
AQHAIIUTUYECKON | C KOMIUIEKCHBIMU anreOpe u UCIIOJIB3YS 3aJ1a4u U
Tr€OMETPUH; YUCIIAMH. AHAJIUTUYECKOMN OCHOBHBIE yYIpaKHEHU
OIEPHUPOBATH C T€OMETPUH; METO/BI, A
KOMIUIEKCHBIMU OIepUpOBaTh C U3YYECHHBIE B | UCIIOJIb3YS
YUCJIAMH. KOMIUIEKCHBIMU Kypce OCHOBHBIE
YUCIIAMH. JIMHEVUHOU METO/JIBI,
Honyckarorest anredpe u M3y4YEHHBIE
3HAYUTENIbHbIE aHAJINTUYECK | B Kypce
OIIUOKH, TIPOSIBISICTCS | OU JIMHEWHOM
HEJIOCTATOYHOCTh Tr€OMETPUH; anredpe u
YMEHUH, 10 psALY ONEPHUPOBATh | AHAIUTHYEC
ToKazarTeJiei, C KoM
oOyyaromuics KOMIUIEKCHBI | TEOMETPHH;
UCIIBITHIBAET MU YUCJIaMH. | OIIEpUPOBAT
3HAYUTEIIbHBIE YMenus bC
3aTpyJHEHUS NpU OCBOEHBI, HO | KOMITJIEKCH
OIEpUPOBAHUU JIOITYCKAIOTCSl | BIMU
YMEHUSAMHU MPU UX HE3HAUUTENb | YUCIAMHU.
MepeHOCe Ha HOBBIE Hble omuoOKky, | CBOOOIHO
CUTYalUH. HETOYHOCTH, | OIEpUpYET
3aTpyAHEHUs | mpuoOpeTeH
npu HBIMHU
AQHAJIMTUYECK | YMEHUSIMHU,
ux MpUMEHSIET
onepanusx, UX B
nepeHoce CUTYyalusx
YMEHHUH Ha MOBBIIEHHO
HOBBIC, 51
HECTaHJapTH | CJIOYKHOCTH.
bI€ CUTYalIUH.
BJANETh: OO0yuarommiicst He | OOyyaronuiics B O6yuarommii | OOyvaronu
HaBbIKaMU BJIa/ICET WIH B | HEJOCTaTOYHOMI Csl YaCTUYHO | Hcs B
IIPUMEHEHUS HEJ0CTaTOYHOW CTENEHM | CTEIIEHHU BIIAJEET: BJIQ/IEET: MIOJIHOM
JUHEWHON BIIAJICET HaBbIKAMU HaBbIKAMU o0Beme
anredpel U HaBbIKAMU IIPUMEHEHUSI | IPUMEHEHHUS MIPUMEHEHHUS | BIAJIEET:
AHATTMTHYECKON | JIMHEWHO anreOpsl U JMHEWHOU anreOpsl U | JIMHEHHOM HaBBbIKAMH
rEOMETPUU K AQHAJIUTUYECKOMN AQHAJIUTUYECKOMN anreOpsl U [IPUMEHEHU
€CTECTBEHHOHA | T€OMETPUH K T€OMETPUHU K AQHAJIUTUYECK | 5 IMHEHHOU
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHbIM | O anredpsl U
(busnueckum u | (puzHUECKUM U (busnueckum u TEOMETPUHU K | aHAJIUTHYEC
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TEXHUUYECKUM) | TEXHUYECKHM) 3a/ladaM. | TEXHUUYECKHUM) €CTECTBEHHO | KOU
3aa4am. 3aa4am. Hay4YHBIM reOMEeTpHUH
OO6yuarouuiics (pusnyeckum | K
UCTIBITHIBAET u €CTECTBEHH
3HAYUTENIbHbIE TEXHUUYECKUM | OHAyYHBIM
3aTpyIHEHUS [IPU ) 3aa4am. (pusugeckun
NPUMEHEHUH HaBbIKOB | HaBbiku M H
B HOBBIX CUTyallUsX. | OCBOEHBL, HO | TEXHUYECKH
JIOITYCKAIOTCS | M) 3aJladam.
He3HauuTens | CBoOOIHO
Hbl€ OUIMOKH, | IPUMEHSET
HETOYHOCTH, | IOJTYYECHHBI
3aTpyJHEHHUS | € HAaBBIKU B
npu CUTYAIHSIX
AQHAJIUTUYECK | TIOBBIILIEHHO
170:¢ 51
onepanusx, CJI0HOCTH.
nepeHoce
YMEHHUH Ha
HOBBIE,
HECTaHJIapTH
bI€ CUTYALINH.
IlIkayia oueHNBaHUA TeKyLIero KOHTPOJIS.
HaunmeHnoBanue KOHTpOIs 11
Kajila OLICHUBAHUS Omucanue

pPE3yJIbTaTOB 00YUYCHHS

Pacuerno-rpaduueckas padora

OtnuuHo - PaboTa caaHa B
CPOK, pacueTHas u
rpaduieckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HeZI0UEThI, He
BIIMSIFOILME Ha KOHEUHBIN
pe3yJbTar.

Xopo1o - pacyeTHast 4acThb
BBINOJIHEHA BEPHO, B
rpauIecKoil 4acTh ecTh
3aMeyaHus

Y 10BIETBOPUTEIILHO - B
pacueTHOH yacTu ecTb
3aMEe4aHus, METOJL
BBITIOJTHEHUS TpapuuecKon
YacTH BHIOpaH BEpHBIi
HeynosneTBopuTenbHO - B
pacyeTHOM U rpaduIecKoit
9acTAX eCTh rpyObIe
3aMeyYaHusl.

3aganue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHSITUU
COOTBETCTBYIOLIETO pas3zena
MUCHHUILIINHGBI U CHAETCS IO
OKOHYAHUH U3yYECHHUS
COOTBETCTBYIOLIETO pa3zena
mucuumnael. PI'P noipkHBI
OBITH BBIIIOJIHEHEI U

o OpMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSIMH METOIUICCKUX
yKa3aHUU Ka(eapsl.

KoHnTtponbHas pabota

OtnuaHO - PaGoTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITIOJITHEHUA OTBECYACT BCEM
TpeOOBaHUAM, TEOPETHUECKOE
CoJiepKaHue Kypca OCBOCHO
MTOJTHOCTHI0, 0€3 MpoOeIoB,
HGO6XOZ[I/IMI)IG IMPAKTUYCCKUC
HaBBIKHN paGOTBI C OCBOCHHBIM
MaTepuaioM c(hOPMHUPOBAHBI,
BCE IIPETyCMOTPECHHBIC

3amuTa TeMBI BKIIOYAET
pelIeHKe 3a/1a4 B ayJUTOPUU B
TE€YEHNE OJHOM Iapel U
MPOXOJIUT IOCIIE U3YyUYECHUS
COOTBETCTBYIOIIETO

paszzaena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISFOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KoMIeTeHu. Ha oTBeTHI
orBoauTcs 1,5 gaca.
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POrpaMMOi 00yUYeHUS
y4eOHbIE 3a/1aHUS BBHITIOJTHEHBI,
160 HEKOTOPHIE U3
BBITIOJTHEHHBIX 3a/1aHUN
coJiepKaT HE3HAUUTEIbHbIE
onOKH

Xopo1o - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYAET
OOJIBIITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUUECKOE
coJiep>KaHue Kypca OCBOCHO
YaCTUYIHO, HO MPOOEITBI HE
HOCSIT CyILIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIe
MPAKTUYECKHE HaBBIKUA PaOOTHI
C OCBOCHHBIM MaTepUajoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOPbIE BUJIbI 3aJaHUI
BBITIOJTHEHBI C OLTHOKaMH.

YV 10BIIETBOPUTEIIHHO -
Teoperuueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HEO0OXOUMBIE TPAKTHUECKHE
HaBBIKH pa0OTHI HE
c(hOpMHUPOBAHBI, OOJILITHHCTBO
IIPEyCMOTPEHHBIX
MIPOrpaMMOM 3alaHUM He
BBITIOJTHEHO; MIPH
JOTIOJTHUTEBHOU
CaMOCTOSTENLHOU paboTe Hall
MaTepHUaIoM Kypca BO3MOXKHO
MOBBILICHUE KaueCTBa
BBITIOJTHEHUSI Y4€OHBIX
3aJaHuH.
HeynoBneTBoputensHo -
TeopeTtnueckoe coaep:kaHue
Kypca He OCBOEHO,
HE00XOIUMBIE IPAKTUYECKHE
HABBIKU pa0OTHI HE
chopMupOBaHbI,
IIPEeyCMOTPEHHbIE
IIPOrpaMMOH 3aJjaHusl He
BBITIOJTHEHBI

TectupoBanue 1o MpoIeHHON
TEME

Tect conepxut 20 3a1aHUM,
IIPaBUJIBHBIN OTBET Ha |
3aJlaHuE COOTBETCTBYET 1
6amty. Bpems tectupoBanus -
30 munyT. CTygeHty
MIPEIOCTABIIAETCS ABE MOMBITKH
IUI IPOXOKIECHMSI TECTA.
MaxkcumanbHast OIIeHKa 3a TeCT
- 20 6amoB. Tect cunrtaercs
YCHEIIHO MPONIEHHBIM, €CIIH
CTyZeHT Jan He meHee 60%
MIPaBUJIbHBIX OTBETOB (Habpan
He McHee 12 6aiioB).

TectupoBanue
OCYIIECTBIISETCS, TMO0 pH
MMOMOIIY KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHUSL, TH00
C MCIIOJIb30BAHUEM BBIJAHHBIX
TECT-33JaHUN Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIIIETCS IPOBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABJIETCA OLICHKA
COIIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.
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Ikaja oueHUBaHMS IPOMEKYTOYHON ATTECTALMH: IK3aAMEH.

[IIxara onieHNBaHusA

Onucanue

OT1IU4HO

BrimonHeHs! Bce BUABI yueOHOU paboThl, MPeTyCMOTPEHHbBIE YUeOHBIM
m1aHoM. CTyAE€HT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUH, YMEHUM,
HAaBBIKOB IIPHUBCIACHHLBIM B Ta6m/1uax IMMoKasarcjidaM, OICPUPYET
HpHOGpeTeHHBIMI/I 3HAHUAMU, YMCHUSAMMU, HABbIKAMH, IIPUMCHSACT UX B
CUTYallMsX TMOBBIIICHHONW CIOKHOCTH, HE HCIBITHIBACT 3aTPyAHEHUN
MpU aHATUTHYECKHX OINepalusxX, MepeHoce 3HaHWW W yMEHHH Ha
HOBBIC, HCCTaAHAAPTHBIC CUTYyallMH.

Xopo1o

BrinonneHs! Bce BUIB yueOHOM paboThl, MPeayCMOTPEHHbIE YUEeOHBIM
w1aHoM. CTyJeHT JIeMOHCTpUPYET 4acTUYHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB NPUBEACHHBIM B TaOJMIax IOKa3aTessiM,
ONEpUPYET TPHOOPETCHHBIMA 3HAHHUSIMH, YMEHHSIMH, HaBBIKAMH,
NPUMEHSET MX B CHUTYyalUsAX MOBBIIMICHHON cioxkHocTu. Ilpu stom
MOTYT OBITh JONYIICHB HE3HAYUTENBHBIC OIIMOKM, HETOYHOCTH,
3aTpyIHEHUS TPH AaHATUTHYECKUX OIEpaIHsiX, MEpeHOCe 3HAHUH M
YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAITUH.

Y 10BIETBOPUTEIBHO

BrinonHeHs! Bce BUIBI yueOHOM paboThl, MPeayCMOTPEHHBIE YUEeOHBIM
w1aHoM. CTyAEHT JeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJACHHBIM B Tal0nMuIax MoOKa3aTessM,
JIOMyCKAIOTCS  3HAYUTEIbHBIE OMIMOKH, TIPOSIBIISIETCS OTCYTCTBHE
3HaHUM, YMEHUM, HAaBBIKOB II0 psALy IIOKa3aTelled, CTYIEHT
UCTBITHIBAET 3HAYUTEIbHbIE 3aTPyAHEHUS IPU  ONEPUPOBAHHUU
3HAaHUSIMHM U YMEHUSIMH [IPU UX IEPEHOCE HA HOBBIC CUTYAIUH.

HeynosnerBopurenbHO

He BbimomHeH oauH win Oonee BUAOB Y4eOHOM  paboOTHI,
MPEeIYCMOTPEHHBIX y4eOHbIM IIaHoM. CTyIeHT JeMOHCTPUpYET
[IOJIHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEJACHHBIM B Tal0nMuIax IoKa3aTessMm,
JIOTIYCKAlOTCA 3HAUMUTEIbHBbIE OIIMOKH, TMPOSIBISIETCS OTCYTCTBHE
3HaHUHM, YMEHUH, HABBIKOB 110 PsAY IOKA3aTesIei, CTYIEHT HE MOXKET
ONEpUPOBATh 3HAHUSMU U YMEHMSMM IIPU UX IIEPEHOCE Ha HOBBIE
CUTYallUH.

7.3. OueHovHbIe cCpeaCTBA

7.3.1 Texymmuii KOHTPOJIb
Komnnexm 3a0anuit ona evinoinenusn pacuemno-zcpagpuyeckux paoom (PI'P)
PI'P Nel, ywacmo 1

-11 0 2 0 2
A=|1 3 2 B={0 -3 3
3aganue Nel. JlaHbI MATPUIIBI 40 -3 bl

o 2 T
Boimonaute neiicteus; A +8B°

2 2 _
3aznanue Ne2. [IpooiKuTh 1TaHHOE MaTPUYHOE PABEHCTBO (24+3B)" —44" -64B =K

Y MIPOBEPUTH €T0 JIsl MaTpull 4 U B U3 IepBOro 3aJjaHusl.
3aganue Ne3. BeIUnucIuTh ONpeaesIuTelNb ABYMS CIIOCOOAMU: Pa3oKEHHEM TI0 TIEPBOM CTPOKE U
pa30KEeHUEM I10 IEPBOMY CTOJIOLLY.
-1 2
I -1
-1 1

1
0
1
1 -2 1

—_—— N ©

3aganue No4. JInst qaHHOM MaTpUIlbl HAUTH oOpaTHY0 MaTpuily. CrenaTh MPOBEPKY.
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1
1

N - O
W O N

-1

3aganue NoS. Peminth MaTpuyHOE ypaBHEHHUE AXB=C (maiitu X). CnenaTh IPOBEPKY.

B R N I

3azmanue Ne6. Haiitu paHr MaTpuisl.

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

3 -8 2 6 20

PI'P Nel, 3a0anus no pewienuto cucmem JUHEUHbIX AN2e0pauiecKux ypagHeHuil
3ananue Nel. Pemuts cucremy metonom Kpamepa. Crnenatb mpoBepky.

X +4x, —x; =-2

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

3x,+6x, —2x; =1

3aganue Ne2. Peruth cucremy u3 Nel MetoioM 00paTHON MaTpHIIbI.
3amanue No3. Pemuth cuctemy u3 Nel merogom ["aycca.
3apanue Ne4. Perute HeogHOpOAHYIO cucTteMy MetosoM ["aycca. Haiitu ob1ee pemenue u
4aCTHOE PEUICHHUE.
X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x,=11
3aganue NeS. Pemuth oqHOpOAHYIO crcTeMy MeTonoM [aycca. Haiitu oOmiee pemenne u @CP.
2x, +6x, —9x, -9x, =0
4x, —5x,+x,=0
3x,+3x, —Tx; —4x,=0
X, —3x,+2x,+5x, =0
PIrP Nel, uacme 2

3ananue Nel. [lokasarb, 4TO BEKTOPHI n, n, p o0pa3ytoT 0a3uc B IPOCTPAHCTBE U PA3IOKUTD
m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BekTop 4 10 3TOMY Oasucy:

— 7 _
3aganue Ne2. Jlanbl BekTopsl ' u . BBIACHUTH — KOJUTMHEAPHBI JIU BEKTOPHI 4 1 b

= (28,—8,8),7=(-21,6,—6), @a=2in+n,b=20—m.

A

3amanne Ne3. Haiitu ‘a‘,ecnn |m|=6\/§, n|=2, (,) =135°, a = 6m — .

A ABC Haii ZB A(l;-1;2),B(3;3;2),C(7;1;2).
. Haiitu , €CITH

3amanue Ne4. [lan

3ananue NoS. Ilpu kakux "x BEKTOPBI ayb MEePIECHANKYIISPHBI?
a=(x;1;-4),b =(x-3;12; x).

3amanne Ne6. Haiitu ruromanp mapamienorpaMma, IOCTPOSHHOTO Ha BeKTopax ¢ u b

_ A p/a
a=2m-5n,b=m+n,|m|=12, ﬁ|=3,(rﬁ,ﬁ)=g.

3aganue No7. Haittu miomans Tpeyroiasauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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a,b,c
3asnanue Ne8. JlaHbl BEKTOPbI . BBIACHUTB — KOMIUTaHApHBI JIX BEKTOPBI. Eciiu BEKTOpEI HE

. a,b,c
KOMIUIAaHApHBI, TO HAUTH 00bEM MapaulesienuIea, IOCTPOCHHOT0 Ha BeKTopax — °  ° |
OTIPEeACNUTh — KaKyI0 TPOUKY OHH 00pasyIoT.
a(1;-1;5),0(2;4;-2),¢(3;0;1)
3amganue No9. Jlns nuHEHOTO ornepaTopa A 3aaHbl 00pa3bl 6a3UCHBIX AJIEMEHTOB
Ae , Ae,, Ae €,e,, e .
P22 7073 3anmcare MaTpuily oriepatopa 4 B 6azuce ! 2’ 73 u HaiiTH o0pa3
snmemMeHTa X .
Ae =7Te +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,
3apanue Nel0. Haiiti coOcTBEeHHbBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI INHEHHOTO onepaTopa,
-4 1
A= 5|
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpuLei
PIrP No 1, uvacms 3

/ g /
Bajanme Nel. Tpsmas ! npoxomut uepes Touxy 4 mapamnensho Bexropy 7 . Ipsimas 2
TIpoX0uT uepes Touky B mepnenmukynapro Bektopy /. HaiiTu TOUKy HepecedeHns NpsAMBIX U

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

YTOJI MEXAYy HUMH, €CITH
[ [ .
Bamanme Ne2. Jlana npsivast ' [Ipsimass 2 mpoxoxut 4epes Toukn A u B . Haiitu paccrosiHue ot

/ [ .
TOYKH TIEPECEUCHHS MPSIMBIX ' M 2 JIO IPSIMOU 3.

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

3ananue No3. HaiiTu paccTossHUE OT TOUKH M, 710 nockoctH & | ipoxoseii yepes Touky A
MEePIEHIUKYIISIPHO BEKTOPY N ecin M, 0; 1;7), A@2;-1;4), n(6;22; -3).

3aganue Ne4. HaiiT yroia MexIy IIIOCKOCTEI0 & M IIIOCKOCTBIO B , IPOXOASAIIEN Yepe3 TOUKHU
A, B u C . ecom a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3aymanue No5. 3amucarth KAHOHUYECKHE YPaBHEHHsI IPSMOM, 3aJaHHOM OOIIUMU YpaBHEHUSIMHU.
x+2y-9z-10=0;
3x+4y+8z-24=0.

3ananme No6. Haifn Touky nepecedenns npsmoil | 1 miockoctn @ u yron Mexay HUMH.
x+2 y z-1

3 4 =2

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

3ananue Ne7. [Ipsmas 4 MpoxXoauT uepe3 Touku A u B. [lpsamas £ MIPOXOAUT Yepe3 TOUKy M

. [ 1
HEPICHANKYISAPHO MIOCKOCTH & . HaiiTt yroi MexIy MpsMbIMH ' U 2 W BBISICHUTB — JIC)KAT JIH
OHH B OJTHOH INIOCKOCTH WJIM CKPELIUBAIOTCSI.

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

x+3)° :

(x+3)° ¥y _,

Baganne Ne8. Jst nanHoit kpupoit 49 25 yKa3ath (DOKYCHI, IKCIICHTPUCHUTET,
TUPEKTPUCHL. [IOCTPOUTH KPUBYIO, H300pa3UTh (YOKYCHI, TUPEKTPHUCHI.

9x> —25y° —18x+200y — 616 =0

3aznanue Ne9. [IpusecTu ypaBHEHHE KpUBOI K

KaHOHHNYCCKOMY BUY U IMOCTPOUTH KPUBYIO.
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Ilpumepul 6apuanmos KORmMpOIbHBLIX padOmM
Bapmuanr.

1. HaliTn 3HaueHUsI MAaTPUIHOTO MHOTOYJIEHA F(4)
f(x)z—x3 +2x° —x+3,4 =[_1 OJ
3 2

-2 0 8 1 =5

3 -1 7 2 4

% 2 -6 -3 -13

-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuiibl IPUBEIEHUEM K CTYIIEHYaTOMY BHULY

3. BBIYUCTUTH OTPEICTUTENb TPUBEICHHEM K CTYIICHUATOMY BUIY
4. Haiitu maTpuily, oOpaTHyI0 naHHOi (). Pemuth MatpuuHoe ypaBHeHHE (0)
1 2 1

3 -5 3 (1 _2JQX=[_2 3 sj
(a) 2 7 -1 ©) -3 4 3 -1 0

5. Pemuth cuctemy ypaBHeHUH. YKa3aTh oOLIee U OJIHO YaCTHOE pellieHue ().
Pemmth cuctemy ¢ moMoIibpo o0paTHoi MaTpuilsl u o ¢popmynam Kpamepa (6)

4x, +9x, —=5x; —8x, =5 X +2x,+x,=5
3x,+7x,—2x;—4x, =4 3x,—5x, +3x; =-7

(6)

2x, +5x, +x,+3x, =3 2x,+7x, —x; =13

(a)

Bapuanrt

L. Pacricath pa3noxeHue BekTopa X 1O BEKTOPaM I.) i
x:{S,—12,1} p=1{1-3,0} ¢={1-11} r={0,—1,2}

2 b
w 1

2.' Konnuneapus! 11 BEKTOPBI P yd9
a:{zaoal} b:{_273a1} p:20+2b q=3a—2b

b

AA,AA
3. JaHa nupamuja ¢ BEpIIMHAMU B TOUKax ~ 1273774,
A4(-2,4,8) A4,(4,-1,2) A;(-8,7,10) A,(-3,4,-2)

Haiitn:

a) yroj Mexay pedpamu 44, , 4,4,

0) 00beM nupaMuIbl

. A A, A,
B) JUTUHY BBICOTHI, OMMYIICHHON Ha rpaHb

. 4, A, 4,
') HAalTH JTMHY MEAWaHbI, POBEICHHYIO U3 BEPIIUHBEI 1 K pedpy

4. BBIYHCIUTH IUIOMIAb 1apaJLIeIorpaMMa, IOCTPOCHHOro Ha Bektopax ¢ u b @ — yron mexny
w 1

sextopamu ¥ u ¢

uu w _1
a=2p+q b=p-3q p|=2 |a|=2 “T
Bapuanrt

23



1 H 2 MO (M1M2M3 ) .
. Haiitn paccrosuue ot TOUkH 110 TIOCKOCTH :
M, (-9;10;2) M, (0;7;—4) M,(48,—-1) M,(-2;1;3)

x+y+z-2=0

. —y-3z+6=
2. BolnucaTh KaHOHUYECKOE YPaBHEHHE MPSIMOIA: {x y=3z+6=0

x=2 y-3 z+1

3. HaiiTi ToUKy mepecedeHust mpsiMoii U IIoCKoCTH: | 1 —4 yXx+y+2z-9=0
4. Hai A P a1, P(0:-13)
. Haiitn Touky *! cummerpuunyto Touke £ oTHOCHTENBEHO TIPsAMOI ¢ : u
x-1 'y =z
1 -1 1

. M
5. HanicaTh ypaBHEHHUE TUIOCKOCTH & mpoxofsiieit yepe3 TouKy =~ © U MeprIeHAUKYISIPHO

pAMOi (MIMZ); M, (3;2;0)’ M, (4;125), M, (2;—1;4).

(04 a

6. HaiiTu KOCMHYC yrila MEXK1y IJIOCKOCTSIMU ~ 1 B 2

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

Bapuanm 3a0anuii mecma
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13

1.1. HaiiTu panr MaTpuusl IPUBEICHUEM K CTYIIEHUaTOMY BUAY 1 3 B 5 17

(1 —2j _(—2 3 5]
1.2. Pemmuth MaTpu4HOE ypaBHEHHE -3 4 3 -1°0

X +2x,+x, =5
3x,—5x, +3x, =7

1.3. Pemuth cucremy mo ¢popmynam Kpamepa 2+ 7%, —x; =13

2.1. Haricats pasnovkennue Bektopa X o sexropam 224" ¥~ 5121 ,P= 11,-3.0} ,

g={L-11} r={0,-1,2)

2.2. BeIYucnuTh II0MIaAb MapajuiesiorpaMMa, MOoCTPOSHHOTO Ha BeKTopax ¢ u b a _ YIrOJI MEXITY
w 1

sextopamu P u 4

1 wud 1 1 wu

a=2p+q b=p-3¢_  |p[=2ld=2 7
AAA A, A(6,1,3) 4,(6,-2,-3) 4,(2,2,0)

NI

2.3. /lana nupamua ¢ BepIIMHAMU B TOYKaX
A4 (_53 13 0)

4 K pebpy A4
x=2 y-3 z+1
- 4y x+y+22—9:0.

Haiitn nivHy MennaHbl, IPOBEICHHYIO U3 BEPIIWHBI

3.1. Haiitu TOUYKy mepeceyeHust IpsIMOii U TUIOCKOCTH: | 1

3.2. Haiitu TOouKy A CUMMETpHYHYIO Touke £ oTHOCHTENBEHO MpsAMOi L P(O;_l;3) U

x-1_y

Yz
1 -1 1

24



. M
3.3. Hancath ypaBHeHue iockocT & mpoxonsiieit yepe3 Touky — © M HepHCHIUKYISPHO

mpsvoii (MiM2). M0(3;2;0)’ M, (£15) M, (2%-14)
2 2

4.1. Jlana kpuBas BToporo mopsigka ~ t47

KpPUBOH U TTOCTPOUTH €€.

€,6,, el',€2',€3,

4 2. COCTaBI/ITB ManI/ILIy Tepexona ot 6a31/Ica % Kk Gaszucy , €clu
I

I I, I
—261+e2+e3, e2 =e - e2+e3, e =¢ +2€2+e3

7.3.2 IIpoMeKyTOYHAA aTTeCTAIUS

Bonpocwt k sxkzameny (1 cemecmp ounoii ghopmot 00yuenus)

122416y +16 =0 TJo5yanrs KaHOHHIECKOE ypaBHEHHE

Martpuiibl, TUITBI MATPHII.

Onepanuu ¢ MaTpulIaMH, UX CBOWCTBA.

YMHOXKEHHE IMPAMOYTOJBbHBIX MATPHII.

MarpuuHnasi popma 3aIucHl CUCTEMbI JMHEHHBIX alNreOpandecKuX ypaBHEHHI.

Ornpenenureny U X CBOMCTBA.

[Tonsitue onpenenuresnsi. MUHOPHI U anredpanyeckue JONOJHEHUS.

CucTeMbl TUHEWHBIX anreOpanvyeckux ypaBHEHHUH, OCHOBHbIC OHATHS U
OIpEIEICHUS.

[TpaBuno Kpamepa pemieHusi CUCTeM JIMHEMHBIX YPABHEHUM.

OOpartHast MaTpHIa U €€ BEIYUCIIEHHE. Y CIIOBHE CYLIIECTBOBaHMsI 0OpaTHOM
MaTpPHULIBI.

Pemienue cuctem JTMHEHHBIX aaredpanueckux ypaBHEHUIH METOAOM 00paTHOM
MaTpPHULIBI.

Meron ['aycca penieHust CUCTEM JIMHEWHBIX YPAaBHEHUM.

Penienue npou3BoJIbHBIX CUCTEM JIMHEMHBIX YpaBHEeHUH MeTo10M ["aycca.

Panr matpunsl. Teopema Kponekepa — Kanenu.

OnHOpoIHBIE CHCTEMBI JIMHEHHBIX ypaBHeHUN. KpuTtepuii cyiecTBoBanus
HETPUBHAJIBHBIX PELICHUI.

ITonstue BCKTOpa U JIMHEHUHBIC OIICpanry Haa BEKTOpaMu, CBOMCTBA onepaunﬁ.

JluHeHass KOMOWHAIIWSI BEKTOPOB.

JInHeliHas HE3aBUCUMOCTD M JIMHEIHAS 3aBUCUMOCTb T€OMETPUUECKHUX BEKTOPOB.
Kpurepuii 1TMHENHON 3aBUCHMOCTH.

[onsitre 6aszuca. KoopanHaThl BEKTOpA.

OpToHOopMupOBaHHBIN 0asuc. Pa3inokeHne BeKTOpa 1o BeKTopam Oaszuca.

YnopsioyeHHas TpOrKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BE/IEHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.

YcnoBsus OPTOI'OHAJIBHOCTH, KOJUIMHCAPHOCTHU M KOMIINIAHAPHOCTH BEKTOPOB.

JInneliHbple NPOCTPAHCTBA.

Martpuna nepexojia ot 6a3uca K 6a3ucy.

Co0cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL.

Cucremsl koopauHaT. JlekapToBbI IPSMOYTOJIbHBIE KOOPAUHATHI Ha MJIOCKOCTU U B
IIPOCTPAHCTBE.

[TonsipHas cucrtema KOOpAMHAT.

PaznuyHble TUIBI YpAaBHEHUN MJIIOCKOCTH Y MPSIMOU.

Brruncnenue paccTosHUA MEKIy IBYMsI TOUKaMH, TOYKOW U MPSMOM, TOUYKOU U
IJIOCKOCTBIO.

OIIK-1

25



Brraucnenue PACCTOSAHUA MCKAY CKPCIIUBAIOIIUMHUCS ITPSIMBIMH.

Brraucnenue YIJIOB MEKAY ABYMS IIPSIMbIMU, HpHMOI\/'I " INIOCKOCTBIO, AIBYMSI
IJIOCKOCTSAMMU.

KpuBbie BTOporo nopsijika ux reoMeTpu4eCcKre CBONCTBA U YPABHEHHUS.
[IpuBeieHHEe KPUBOW BTOPOrO MOPSIKA K KAHOHUYECKOMY BUAY.

Kanonnueckue YPAaBHCHUS 3JIJIMIICA, I‘I/IHep6OJ'H:>I, napa60nbl.

YpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonnueckue ypaBHEHHS c(epbl, ITUICONIA, KOHYCOB, TUIIEPOOIIONIOB,
1apaboJIONI0B.
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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)

Juctumnuna «Jluneitnas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenu u UX CBOMCTBA.

2 1 01
X +2x, =-1
2x,—3x, =12"
4. JlaHbI BEKTOPBI 7 =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBepHUTH — KOMILUIAHAPHBI JIU OHH.

1 2 -1 2
2. Pemmth mMarpuuyHOe ypaBHeHHE XB=A,eciau A:( j B:( j

3. PemmuTh cucteMy METOI0M 0OpPaTHOM MaTpPHUIIBI {
Ecnu Het, HaliTH 00beM Mapauiesenuie/ia, TOCTPOEHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron mexnay Bektopamu a = (1,-2,-2) u b =(2,0,1).

YTBepkaeHO Ha 3aceqanuu Kadeapel MateMaTuku « 31» 03 2026 r., mpotokos 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 MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Hucnunnuna «JIunelinas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Jluneitnas komOuHaus BekTopoB. basuc. KoopauHatsl BekTopa.

1 2 -1
2. Brrunciuth onpeAcanTeIb MaTpulbl C = AT ,ECIN A= [3 1 OJ .
011

4x;—2x, +3x3 =12,
3. Pemwure cucremy ypaBHeHH meToaoM ['aycca {xl +5x, =3x; =1,
2x; +3x, —2x3 =3.
4. Tlokasatp, 4To BEKTOpHl m = (1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHHE MpsiMON  —2x+3y-5=0. HamucaTe: ypaBHEHHE TIPSMOM C YTJIOBBIM
K03 (HUIIMEHTOM; YPaBHCHHE TIPSIMON B OTPE3KaX; HOPMAIBHOE YPaBHEHHE MPSMOIA.

YTBepkeHO Ha 3aceqaHuu Kadeapsl mateMaTuku « 31» 03 2026 r., mpotokon Ne 7
3aB. kadeapoit O.M. Bapanosa /

Jlns poBeieHUs] MPOMEXYTOYHOIO KOHTPOJIsSI 3HAHUN CTYAEHTOB B JUCTAHIMOHHOM (hopMmaTe B
pa3paboTaHHbIX Kadeapoil «MaTemaTuka» OHJIaiH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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