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1. Hexau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpruOOpEeTEHUE CTYACHTAMH IMPOKOT0 KPyra MaTeMaTH4eCKUX 3HAaHUM, YMEHHI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U J€AYKTHUBHOMY MBIILICHUIO HAPSAY
C Pa3BUTHUEM MATEMATHYECKON UHTYUIIUY;

- YMEHUE CTYJCHTaMH Pa3BUBaTh HABBIKK CAMOCTOATEIHHOTO U3YUYeHHs YUeOHON U HAy4HOU
JIMTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEICHUS U PE3YJIbTAaThI;

- IOAATOTOBKY CTYJICHTOB K JESITEIbHOCTH B COOTBETCTBUH C KBAJIM(UKAIIMOHHON XapaKTepH-
CTHKOI OakasiaBpa 1o HalpaBJICHHUIO, B TOM YKCIIe JOPMUPOBAHNE YMEHHI HCIIOIB30BATh OCBOCHHBIC
MaTeMaTHUYeCKHUe METO/IbI B IPO(ecCHOHABHOM 1eATEIbHOCTH.

- IOJITOTOBKY BBICOKOKBAITU(DUITMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBHSIX IU(DPOBOH
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM HU(PPOBOIM SKOHOMUKHU.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTMHEI «JInHelHas anreOpay clieyeT OTHECTH:

- OCBOGHHE CTy/ICHTAMHU OCHOBHBIX MOHSTHI, METOI0B, POPMHUPYIOUINX OOIIYI0 MaTeMaTuye-
CKYIO MOJTOTOBKY, HEOOXOAMMYIO Ui YCIEITHOTO PEIICHUs TPUKIIAIHBIX 33]1a4;

- ¢opmupoBaHUEe y CTyJeHTa TpeOyeMoro Habopa KOMIETEHLHUN, COOTBETCTBYIOIIUX €ro
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO0yuenue no nucnuuinHae «JInHelHas anredpay» HanpaBiIeHO Ha (GOPMUPOBAHKE Y 00yUJAIOIIUXCS
cienyromux komnereHunit B coorBerctBur ¢ ®I'OC 27.03.04 «YnpapieHue B TEXHUYECKUX CUCTE-
Max», YTBEpP>KIEHHBIM ITprKa3zoM Munoopnayku Poccun ot 31.07.2020 N 871:

Kon u HauMeHOBaHHe KOMIIeTeHIMI NuaukaTopbl 10CTHKEHUS] KOMIIe-
TeHIHH
OIIK-1. Cnoco6en nmpumensTh ectectBeHHO- | MOIIK-1.1. IIpumensier ectecTBeHHOHAYY-
Hay4HbIE U OOLIEUHKEHEPHBIE 3HAHUS, ME- HbI€ M OOLIIEMHKCHEPHBIC 3HAHUS, METO/IbI
TOABI MATCMATHYCCKOI'O aHalIn3a U MOACIN- MaTEMATUYECKOr'0 aHAJIN3a U MOIAEIIUPOBAHU
poBaHMsI B IPOPECCUOHANBHOMN I€ATEIbHO- [P peleHny PodeCcCHOHANBHBIX 33134

CTH;
, NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK HCTIONb-
30BaHMsI 3HAHUHN (PU3MKHU U MaTeMaTHKH JUIs
pelIeHus 3a/1a4 TEOPETUYECKOro U MTpaKTHIe-
CKOTI'O COJEPKaHMS.

2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunimHa OTHOCUTCS K 00si3aTenbHON dactu Onoka bl: Moayns «MaremaTtudeckue U ecTe-
CTBEHHO-HAYYHbIE JUCITUTUTHHBD.
E€ u3yuenue obecrnieunBaeT n3yueHue AUCIUTIINH:
B obazamenvrou wvacmu:
- MaTeMaTHYECKUH aHaJIn3;
- (pusmka;
- ClIelIMaJIbHbIE Pa3/ebl MATEMATUKY;
- TEOpHUSI aBTOMATUYECKOTO YITPABJICHHUS;
- CXEMOTEXHHKA 3JIEKTPOHHBIX CUCTEM YNPABIICHUS;
- OCHOBBI TEOPUHU CUCTEM U CUCTEMHOTO aHaJIN3a;



- CUCTEMBI aBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHNS;
- IPOrPaMMHPOBAHKUE U OCHOBBI AJITOPUTMU3ALUY;

- OCHOBBI 3KOHOMMUKH;

- MOZECIIMPOBAHUE CUCTEM YIIPABIICHUS.

B uacmu snexmugHbIX OUCYUNIUH!
- HIHTETPUPOBAHHBIE CUCTEMBI IIPOCKTUPOBAHMS U YIIPABIICHUS,

- 00bEKTHO-OPUEHTHUPOBAHHOE IPOrPaMMUPOBAHUE.

3. CTpykTypa u coiep:kaHue TUCUUIIIHHBI

OO01mmas TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISIET 3 3a4eTHBIE eNuHUIIbI -108 gacos.

3.1. Buabl yueOHOI padoThbl M TPYA0EMKOCTh

. KoumnuectBo
n/n Bup y4eOHoii padboThI 4ACOB Cemectp 1
AyAUTOpPHBIE 3aHATHS 48 48
B ToMm uucne:
Jlekuun 16 16
1.
CeMuHapCKUE/TIPAaKTHYCCKUE 3aHATHS 32 32
2.
JlaboparopHble 3aHATHS - -
3.
CamocrosiTeibHast padoTa 60 60
IIpome:xxyTounasi arTecTanusi
3K3aMEH iC) C)
Hroro 108 108

3.2. Temaruyeckuid IJIaH U3Yy4YeHUS AUCIUIINHbBI
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Paznen 1. DiieMeHTHI TMHEHHOM aJI-
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1.1

Tema 1. Marpuusl, 1eicTBUs HaJ Mat-
pHULIaMU.

1.2

Tema 2. Onpenenurenu, UX CBOMCTBA
Y BBIYKCIICHHE. MaTpu4Hasl 3a11cCh CH-
CTEMbI JJMHEUHBIX YPaBHCHUH.

1.3

Tema 3. OOparHast MaTpHIa U €€ BbI-
yuciaeHue. MaTpuyHas 3alluch CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.

1.4

Tewma 4. Cuctemsbl TUHEHHBIX anredpa-
MYECKUX ypaBHEHUN, OCHOBHBIE MOHSI-
TUs U onpeneseHus. Pemenue cucrem
JIMHEWHBIX ypaBHeHUN MeTo0M Kpa-
Mepa, METOJIOM 00paTHOW MaTpPUIIbI

1.5

Tema 5. Penienue cucreM JIMHENHBIX
ypaBHeHul MeTtoqoM ["aycca. Panr
matpuuel. Teopema Kponekepa-Ka-
MeJLTH.

1.6

Tema 6. Meroa I'aycca B mpou3BOJIb-
HBIX CUCTEMAX JIMHEWHBIX YPaBHCHUM.
OHOPOIHBIE CUCTEMBI JIMHEHHBIX
YPaBHEHUM.

Pa3nea 2. BekTopsl.

34

10

20

2.1

Tema 1. JIunelinble omnepanuu Haj
BEKTOpaMH, UX CBOWCTBA. JInHEHbIE
KOMOMHAIUU BEeKTOPOB. JINHENWHO He-
3aBHCUMBIE U JTUHEUHO 3aBUCUMBIE CU-
CTE€MbI BEKTOPOB.

2.2

Tewma 2. Tlousitue 6a3uca. Koopau-
HaThl BekTopa. KomnmuueapHocTsb, op-
TOTOHAJIBHOCTHh M KOMITJIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxansapHoe NpoU3BeICHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHoe
IMPOU3BCACHUC NBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tema 4. CmenianHO€ MPOU3BEICHNE
TpeX BEKTOPOB U €r0 CBOMCTBA. BhI-
yHclieHne o0beMa napasijiesenumnesa.
VYcnoBue KOTMHEapHOCTH, OPTOTO-
HaJBbHOCTH M KOMIUTAHAPHOCTH BEKTO-
poB. OpToHOpMHPOBaHHKIHN Oa3uc. BeI-
YUCJICHUE CKAJSIPHOTO, BEKTOPHOTO H




CMEIIaHHOTO MPOU3BE/ICHHI BEKTOPOB,
3aIaHHBIX KOOpAWHATAMH B OPTOHOD-
MHUPOBaHHOM Oa3uce.

2.5

Tema 5. JIuneiiHbie MPOCTPAHCTBA.
Pa3mepHOCTh M 0a3KC TUHEHHOTO TPO-
CTpaHCTBA.

Marpuna nepexoja ot 6a3uca k Oa-
3HUCY peoOpa3oBaHUe KOOPIMHAT BEK-
Topa npu u3mMeHenuu 6asuca. Coo-
CTBCHHBIC BCKTOPLI U CO6CTB€HHLIC
3HAYEHUs! JIMHENHOTO OIepaTopa.

Pa3zgen 3. KommiekcHbIe YnucIa 1
MHOT0YJICHEI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucesn. @opMbl 3aIMMCH KOMIUIEKCHBIX
quCell.

3.2

Tema 2. Onepanuu HaJl KOMIUIEKC-
HbIMU unciiaMu. Paznoxxenue MHoOro-
YJIeHa Ha MHOXHTEIU OCHOBHAs TEO-
pema anreopsl

Pa3zgen 4. AHAIUMTHYECKAA TeOMeT-
pusi

22

12

4.1

Tema 1. Cuctemsl koopauHar. Paznuy-
HBIE TUIIBl YPaBHEHUN TJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
IPSIMOM Ha IIOCKOCTU U B IIPOCTPaH-
CTBE

4.3

Tewma 3. Bzaumnoe pacnosioxxeHne
MPSIMBIX HA IJIOCKOCTHU U B IPOCTPAH-
cTBE. BIunCIIeHNE pacCTOSHUNA MEXKILY
JByMsI TOYKaMH1, TOYKOU U MPSMOM.
B3anmHOE pacnosiokeHue IocKo-
cTell. BerunciieHne pacCTOSTHUN MEXIy
TOYKOHU U TIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiika ux
reOMETPUUYECKHE CBOICTBA. Y paBHe-
HUS JUTUIICA, TUIIEPOOJIBI, Mapabobl
Ob1iee ypaBHEHHE KPUBOW BTOPOTO
nopsinka. [IpuBenenue kpuBbIX BTO-
pOro MopsJika K KAHOHUYECKOMY BUY.
IToBepxHOCTH BTOPOTO MOPSAAKA




Hroro | 108 16 32 0 0 60

3.3. Coaepxxanue pa3aeaoB JUCHUIIIMHBI

BBenenue

[Ipenmer, 3agaun U cojepkaHue TUCHUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHUS TUCIUILINHBI.
CtpyKTypa Kypca, €ro MeCTo U poJjib B MOATOTOBKE OakaiaBpa, CBS3b C IPYTUMU TUCIUTUTMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuubl U onpeaeTuTeN .

[Tonsitue matpunbl. Buasl Mmatpuil. JleiicTBus Haa MaTpuniaMu. Onepaiuy HaJl MaTpyullaMu 1
ux cBoiicTBa. OnpeaenuTeny, X CBOMCTBA U BhIYMCICHH. [IOHATHS MUHOpA U aJIreOpandecKoro
JIOTIOJIHEeHHUs. Pasio)keHue onpeaenuTeIs o 3JIEMEHTaM CTPOKH WIIM CTOJI011a. Berduciienue omnpe-
JETUTEIICH Pa3IndYHOTO TOPSIKA.

OOpaTHas MaTpulla U aJITOPUTM €€ BBIYMCIEHUS. DJIEMEHTapHbIE MIPe00pa30oBaHUsl MaTPHULL.
[TpuBeneHre MaTPUIIBl K TUArOHAJIHLHOMY WJIHM TpareuueBUIHOMY BUay. MaTpuyHas Gpopma 3arnucu
CUCTEMBI JINHEHHBIX aredpandeckux ypaBHeHUM. Panr maTpuibl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajIred0panyecKux ypaBHeHUI.

CucreMbl TMHEWHBIX AJIreOpanvyecKuX ypaBHEHUI, OCHOBHbIE TOHATHS. Perienue cucrem jiu-
HelHbIX ypaBHeHHI MeTooM Kpamepa, metonom oOpaTHON MaTpulibl, MeTtogoM ["aycca. Teopema
Kponekepa — Kanemm. Pemenne npons3BoibHBIX CUCTEM JIMHEWHBIX YpaBHEHH MetonoM ['aycca.
Pemienne oTHOPOIHBIX CUCTEM JIMHEHHBIX YpaBHeHMI. Kpurepuil cyliecTBOBaHUs HETPUBUAIBHBIX
peLeHui.

Pa3nes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneitHble onepanuu HaJl BEKTOpaMH, UX cBOICTBa. JIMHelHbIe KOMOMHALIUU BEKTO-
poB. JInHelHasA 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3uc cuctembl BEKTOpoB. EQMHCTBEH-
HOCTb pa3JokKeHUs BeKkTopa 1o 6a3zucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAaHHOE TIPOU3BEACHUSI BEKTOPOB, UX CBOMCTBA. Y CIIOBUS Op-
TOTOHAJIBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUMCIEHHE CKAISPHOIO, BEKTOP-
HOTO M CMEIIAaHHOTO MPOU3BEICHUI BEKTOPOB, 3a/IaHHBIX KOOPJUHATAMH B OPTOHOPMHUPOBAHHOM 0Oa-
3ucCe.

Tema 3. JIuneiinsle npoctpanctBa. IloHsaTHe 0azuca NpocTpaHCTBAa TEOMETPHUUECKUX BEKTO-
poB. IIpeoOpa3oBanue MaTpuIlbl JMHEHHOTO omepaTopa MpH mepexoje or Oaszuca k 6asucy. Cob-
CTBEHHBIE 3HaYECHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHULIBI.

Paznen 3. KoMijiekcHbIe YHCJIA H MHOTOYJIEHBI

[TousiTne KOMIUIEKCHOTO yncia. POpMbl 3aIMCH KOMIUIEKCHBIX 4ucen. J[eMCTBUS Haj KOMILIEKC-
HbIMU yncinamu. @opmyna Myaspa. 3BriedeHne KOpHs n-0i OJI0KUTEIBHON CTETIEHN U3 KOMIUIEKC-
HOTO yncia. Pa3noxxenne MHOTOWIeHa HAa MHOXUTENH. OCHOBHAs TeopeMa aiareOphl.

Pa3nes 4. AHasinTHYeCKAs TeOMeTPHA

CucreMsl koopauHat. JlekapToBbl IPSIMOYTOJIBHBIE KOOPAMHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.
Tema 1. IIpsiMble U IVIOCKOCTH



PaznuaHbie TUIIBI ypaBHEHUH TIJIOCKOCTH M YPaBHEHUM MPSAMOH (Ha TUIOCKOCTH U B TIPOCTPAHCTBE).
Brruucnenue paccTosHUM MEXKy ABYMsI TOYKaMH, TOYKOM U MPSAMOU, TOUKOU U IIJIOCKOCTBIO.
Brluncienue paccTosHUA MEKIY CKPEIIUBAOIIUMUCS MIPSMbBIMHU.

Boruncnenue yriioB Mexy 1ByMs IPSMbIMH, IIPSMOM U IIJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussie BTOpOro nopsiika, iX reOMETpU4eCKue CBOMCTBA U ypaBHEHUs. [IpuBenenue KpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BUJLY.

YpaBHEHHE TOBEPXHOCTH BTOpPOro mopsaka. Kanonnuyeckue ypaBHEHUs! c(epbl, SIUIUIICOMAA, KO-
Hyca, rurepoosonia, mapadboaonaa.

3.4. TemarTnka npakTHYeCKHMX 3AHATHIH 110 AUCHUILINHE
«/IuneiiHasi anredpa»

No 3angaTus Tema 3angaTus

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM aaredpbl. MaTpulibl, 1eHCTBUSA
HaJl MATPUIIAMHU.
Onpenenurenu, UX CBOMCTBA M BhIUMCICHUE. MaTpuyHas 3aluch

2 CHUCTEMBI JINHEVHBIX YPaBHEHUM.

3 OOpatHasi MaTpuLia U €€ BHIYHUCICHHE.
CucTeMbl TMHEHHBIX anredpandyeckux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U OlIpesiesieHns. Pelmenne cucrteM JIMHENHBIX ypaBHEHUI
meronoM Kpamepa, meTo1oM 00paTHOM MaTpuUIlbl

5 Pemenne cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JJMHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HbIE ONEpaluy HaJX BEKTOpPaMH, UX cBoicTBa. JIMHeitHoe mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHENHON KOM-
OuHaIMM BeKTOpOB. JIMHEHHO He3aBUCHUMBIC U JMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3uca NpOCTpaHCTBA FTEOMETPUUECKUX BEKTOPOB. Koop-
8 JIUHATHl BekTopa. OpToHOpMHUpPOBaHHBIN Oasuc. KommuHneapHoCTh,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CkanspHoe mpou3Be/IeHne BEKTOPOB U €ro CBOWCTBA. Y CJIOBHE Op-
9 TOTOHAJILBHOCTH BEKTOPOB. BEKTOpHOE Npou3BecHNE ABYX BEKTO-
OB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmelraHHO€e MPOU3BEACHNUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucaeHne o0beMa napaiesienumnea i nupaMusl. Y cJI0BUE KOM-
10 IIJIJAHAPHOCTH BEKTOPOB. BhIUnCIeHNE CKAISIPHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BENEHUI BEKTOPOB, 3aJJaHHBIX KOOPIUHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3uce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh U 6a3uC JIMHEHHOTO Tpo-
CTPaHCTBA.

Martpuna nepexona ot 6a3uca k 6azucy. IIlpeobpazoBanue kKoop-
JUHAT BEKTOpa NMpu M3MEeHeHHH Oa3uca. JIuHeiHble omeparopsl,
JecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE 3HAYEHUS] MAaTPUIIBI

11




Pasznen 3. KomMmiekcHble YHCJIa H MHOro4ieHbl MHOXKECTBO
KOMIIJICKCHBIX YHCEII. cDOI)M]':»I 3allMCU KOMIIJICKCHBIX YHCEII. I[eﬁ-

12 CTBHsI HAaJl KOMIUIEKCHBIMM 4ncIaMu. Pa3iioxkeHne MHOro4IeHa Ha
MHOHTEJH, OCHOBHAsI TEOpeMa ajire0pbl

13 Pa3nes 4. AHasinTH4yeckasi reoMeTpHs
CucreMsl KoopauHaT. Pasznuunble TUIIBI yPaBHEHUN IUIOCKOCTH

14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA INIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3anMHOe pacnosioKeHUe IPsIMBIX HA INIOCKOCTH U B IIPOCTPAH-

cTBe. Brluncienue paccTosHuil Mex 1y AByMsI TOUKaMH, TOUYKOW U
NpsAMO. BblunciIeHHE PACCTOSHUS MEXKIY CKPELIMBAIOLIIMMHUCS
npsMbIMU. B3auMHoe pacnosiokeHue Iiockocteil. Beruncnenue
pPacCTOSHUI MEXK]ly TOYKOM U TJIOCKOCTHIO

16 KpuBbie BTOporo nopsijika ux reoMeTpuuecKre cBoicTBa. Y paBHe-
HUSA 3JUIMIICA, TUrepOoibl, mapadonsl OO0Iee ypaBHEHUE KPUBOU
BTOpOrO nopsiaka. [IpuBeneHre KpUBO BTOPOTO MOPSIKA K KAHO-
HUYECKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIIKA

4. Y4eOHo-MeTOAMYECKOE M HH(OPMALIMOHHOE 00ecIeYeHue

4.1. Hopmatusubie 10kyMeHTHI 1 'OCThI

OI'OC 27.03.04 «YnpaBineHHe B TEXHUUYECKUX CHCTEMax», yTBEPKAEHHBIM MprukazoM MuHoOp-
Hayku Poccum ot 31.07.2020 N 871.

OIl «Hanpasnenue noaroroBku 27.03.04. «YnpasneHue B TEXHUYECKUX cuctemax». Hampas-
JEHHOCTH (TIpouh) « IMEKTPOHHBIE CUCTEMBI yIpaBieHus». 2024 1.

AxaneMHyecKHi yueOHbIH IJ1aH O HampaBieHuto MoAroToBku: 27.03.04. «YnpasieHue B TeX-
HU4eckux cuctemax». [Ipoduib «nekTpoHHBIE CCTEMBI yIIpaBieHus». ['ox Habopa 2024-
2025.2024 1.

Vka3 [Ipesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «CtpaTeruu HayqYHO-TE€XHOJO-
ru4eckoro passutus Poccuiickont denepanumy.

[Tpuxa3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuun ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsaka NpUMEHEHUsT OpraHU3alUsIMH, OCYIIECTBISIIOIIMMHU 00pa30BaTelb-
HYIO JIEATEIbHOCTh, JIEKTPOHHOTO O0yUY€HUs, TUCTAaHIIMOHHBIX 00pa30BaTEeNbHbBIX TEXHOJIOTUH
IpU peanu3annu o0pa3oBaTeIbHBIX TPOTPaMM.

4.2. OcHoBHasi AIuTEpaTypa

3abonorckuii B.C. JIunelinas anrebpa u aHanuTHIecKasi reoMeTpus (yueOHBIN KOMIUIEKC):
yuebHoe nocobdue, 2-e uza. Crep. M.: U3zn-so UHOPA-M, 2022. 309 c. (Bricuiee o6pa3oBanue:
OakanaBpuar).

Cupotuna W.K. JIunelinas anreOpa v aHATUTHYECKAs] TEOMETPUS: HMHTEPAKTHBHBIA Kypc: yueO-
Hoe mocobue aisa By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexmuii mo nuHeHO# anredpe v aHAIUTUYECKOM TeoMeTpun: yuyeObHoe mocoodue. // Kynpss-
ueB b.1O., Matsm B.J., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «cMAMM», 2009. — 362c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHslii pecypc. ]

4.3. JlomoJiHUTe/IbLHAs JIMTepaTypa
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http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Kpatkwuii Kypc BbICIIEH MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexum mocryna: URL: https://e.lanbook.com/book/93522. - 3arm. ¢
JKpaHa.] .

2. 3yo6kos B.I',, JIaxosckuii B.A., Mapteinenko A.1., Munocues B.b., [lymkaps E.A. Kypc mare-
MaTHKH JJIs1 TEXHUYECKUX BBICITUX YUeOHBIX 3aBeneHuit. Yactu 1-4. M.: MI'T1Y, 2012. 400 »k3.

3. Wneun B.A., [To3ask O.I'. Ananutudeckas reomerpusi. M.: Hayka. ['naB. pen-ust pusuko-marem.
nuT-pel, 1988. 224 c.

4. bexnemuies, /|.B. Pemenue 3agay u3 Kypca aHaJIUTUYECKON T€OMETPUH U JIMHEHHON anredpsl
[DnekTpoHHBIH pecypc]: yueb. mocobue - DineKTpoH. AaH. - MockBa: @usmarnurt, 2014. - 192 c.
[Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skpana.]

4.4. DJexkTpoHHBbIe 00pa3oBaTe/bHbIEC pecypchl

[IpoBeneHne 3aHATHI W aTTECTAllMil BO3MOXKHO B JHCTAHIIMOHHOM (opMmare ¢ IMPHUMEHEHHEM CH-
CTeMbI AMCTAaHIIMOHHOTO 00yuenus: yauBepcurera (C1O-LMS) Ha ocHOBe pa3zpaboTaHHBIX Kadea-
poii «MaremaTuka» 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasnmenam mpo-
rpaMMBL:

Hazpanue ODOP
Jlunelinas u BeKTopHas aiareopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKas TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinasa anreOpa u aHanuTu- | https://online.mospolytech.ru/course/view.php?id=462
4ecKasi FTeOMeTpHs

Pa3paboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHus padoT B JUCTAHIIMOHHOM (pOopMaTe yCTAHABIUBACTCS OTACIHHBIMH PACIIOPS-
KEHUSMU MPOPEKTOPa Mo yueOHOM paboTe 1/1in IEHTPOM Y4eOHO-METOAMYECKOM paboThI.

Kaxaplii ctyaeHT obecriedeH MHAUBHUIYyAIbHBIM HEOTPAHHUYEHHBIM JOCTYIIOM K JIEKTPOHHOU OHO-

JINOTEKE MOCKOBCKOT'O IOJIMTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepraibl B AIEKTPOHHOM BU/JIE, MTPECTAB-

JIeHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTH4eckoro oOpa3oBaHUS

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

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

[Tone3nsle yueOHO-MeTOAMYECKHE U MHPOPMAIIMOHHBIE MaTepHallbl IPEACTaBICHBl Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « HTepHeT» AJis 0CBOEHUs

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

4.5. JInueH3MoHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoOe
odecreyeHue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocTh Ccblika Ha Enunblii peectp
(nmpaBoobJiana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOrpaMMm JUIs
TeJb) cB00OIHO pac- 9BM u B/l (npu naanumnu)

NpocTpaHseMoe)
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https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/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/

1 [ Astra Linux | OOO JInuen3suonuoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
TEXHOJIOI'MH1" 75

4.6. CoBpeMeHHbIe npodeccuoHAIbHBIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIIPABOY-
Hbl€ CHCTEMBbI
Ilepeuenns pecypcoB cetn MHTepHeT, IOCTYNHBIX 151 OCBOCHHS U CIHUILUIMHDI:

HaumenoBanue Ccbuika Ha pecypc JoctynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

HocrtynHa B cetn UH-
https://stackoverflow.co
Stack Overflow / TepHET O6e3 orpaHuye-
m

HUU

Hnopmarmonnsie pecypest Cetnn | http:// www.consultant.ru | JlocTynHo
KoncynsrantlIroc

ITopran ®@enepanbHBIX rocynap-
CTBEHHBIX 00Pa30BaTEIbHBIX CTAH-
JIaPTOB BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTynHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HocrynHa B cetn Un-
TEpHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | [loctynna B cetu Un-
ru/ TEpHET 0e3 orpaHuye-

HUU

IIpodeccnonanbubie 6a3bI JAHHBIX

ba3a naHHbBIX Hay4HOI EKTPOH- http://www.elibrary.ru JlocTynHo
HOM OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctynHo

MOJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6ubamomerpu-
yeckas) 0aza JaHHBIX
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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. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue ANCHUIIIMHBI

MarepuanbHO — TEXHHUYECKasi 0a3a YHUBEPCUTETA 00CCIIEUNBALT MPOBEICHNE BCEX BUIOB 3a-
HATUH, TPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAaHUTAPHBIM U MPO-
THUBOIIOXAPHBIM MMPABUIIAM U HOPMaM.
Kadenpa «Marematuka» He pacroyiaraet COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTOIb3YET
y4eOHBIC ayTMTOPUU U3 00IIero POHIa YHUBEPCUTETA.
[Tpu HeoOXOIMMOCTU Ui MPOBEECHUS MHTEPAKTUBHBIX MPAKTHUYECKUX 3aHSATHI HCIIONb3Y-
IOTCSI KOMIIBIOTEPHBIE KJIacChl yHUBEPCUTETA.

6. MeToanyecKkue peKoOMeHIauumn
6.1. MeToguueckue peKOMEeHIAIMHU JJIsl PenoxaBaTeJisi 0 OPraHu3anuu o0ydyeHust

[Ipexxne Bcero, cneayer oOpaTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y-
YyaeMblii UMM Marepuan He TpeOyeT KakoW-JIMOo crenuanbHOU (JONOJHUTEIbHON) MOArOTOBKU U
BIIOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIU CTYACHTHI OYIyT IOCEIaTh 3aHSATHS, CBOCBPEMEHHO
BBINOJIHATH JIOMALIHKUE 33/1aHUS] U TOJIb30BATHCA (IIPU HEOOXOJIMMOCTH) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTalluil B TEUEHUE KAXKJI0T0 ceMecTpa. Bomienmme B Kypc MaTeMaTuKU pa3aesibl IBJSIOTCS Kiac-
CHUYECKUMHU, B TO K€ BpeMsl OHHM MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK UMEIOT HIMPOKOE paclpo-
CTpaHEHHue AJIs PEeLIEHUs pa3HOro poJia 3a7ad BHYTPU caMOW MaTeMaTUKHU U MPUKIAAHbIX 3a1a4. 1Ux
OCBOCHME TIOMOKET CTYJEHTaM JIOTUYECKHU BEPHO, apIyMEHTHPOBAHO U SICHO CTPOUTHb YCTHYIO U
NUCHMEHHYIO PeUb, YCIICUTHO MPUMEHATh HAKOIUICHHBIC 3HAHHS B MPOPECCUOHATIBHOMN IS TebHO-
CTH.

HeoOxoaumo ¢ camMoro Hayasa 3aHATUN pEKOMEH/I0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJIHU-
TEJBbHYIO JIUTEPATYPy, & B KOHIIE CEMECTPA JaTh CIIUCOK BOIPOCOB [UIsl TIOATOTOBKH K 3K3aMEHY.

Ha nepBom 3aHsATHH IO JUCHMILIUHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTYIEHTOB
0 BuJe U popMe MPOMEXYTOUHOM aTTecTallK 10 JUCLIUIUIMHE, CPOKAX €€ MPOBEIECHUS, YCIOBUIX
JIOTTyCKa K MPOMEXYTOUYHOHN aTTecTaliy, IPUMEHSIEMbIX BUIaX POMEKYTOYHOIO KOHTPOJIS.

N3noxeHne TEOpETUUECKOTO MaTepuaia JOLKHO CONPOBOKAATHCS NILUTFOCTPATUBHBIMU ITPH-
MepaMH, TIATENIbHO OTOOPAHHBIMH IpernojaBaTelieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U BBI-
KJIQJKU TIPU PELICHNN 33[]a4i HE OTBJIEKAJIN OT TJIaBHOTO: OCMBICICHUS UAEH U CYyTH IIPUMEHSAEMBIX
MeTo10B. CrieyeT Bceria yKa3bIBaTh IPUMEPhI IPAKTHUECKOTI0 IPUMEHEHHS pACCMOTPEHHBIX Ha 3a-
HATHSX YpaBHEHUH U hopMmyJI.

[IpakTHueckue 3aHATHS JOJDKHBI OBITh OpPraHM30BaHbl IpENoAaBaTesieM TakKuM o0pa3om,
4TOOBI OCTaBAJIOCh BpeMs Ha IEPUOIUUECKOE BHITIOJIHEHUE CTYI€HTaMU HEOOJIBIIONH CaMOCTOSTENb-
HOU paboThI B ayIUTOPUU JJIsl IPOBEPKU YCBOEHUS M3JI0KEHHOIO MaTepuasa.

[IpenoaBaTens, BeAyLIIHI MIPaKTUYECKHE 3aHATHS, JJOJDKEH COTIIacOBBIBATh yU4eOHO-TeMaTH-
YEeCKUH TUIaH 3aHATUHN C JIEKTOPOM, HCIIOIb30BaTh EUHYIO CUCTEMY 0003HaYEHUI.

[IpenoaBaTento cieayeT JoOMBaTbCs CUCTEMaTHYECKON HETIPEPhIBHOM paboThI CTYICHTOB B
TE€YEHHE CeMeCcTpa, HE0OXOAMMO BBISBIISATH CUIIbHBIX CTYJIEHTOB U ITPUBJIEKATh UX K HAy4HOIl padore,
K y4acTHIO B Pa3HOT'O poJia OJMMIINA/NAaX U KOHKYpCax.

CTyAeHT JOKEH OIIYIIaTh 3aMHTEPECOBAHHOCTD MPEMNO0/IaBaTeNsl B JOCTHKEHUN KOHEYHOTO
pe3yJbTara: B IpHOOPETEHNHU 00y4alOIMMHCS IPOYHBIX 3HAHUH, YMEHU 1 BIIaJICHUs] HAKOTUIEHHOU
uH(popMalen s pereHus 3aaa4d B IpodecCHOHaNbHON AeSITENbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

13



Bo3M0OXHO mpoBeneHHE 3aHATUN W aTTeCTAllUil B MUCTAHIIMOHHOM (opMare ¢ MpPUMEHEHHEM CH-
CTeMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcurera (CJJO-LMS) Ha ocHOBe pazpaboTaHHBIX Kade-
poit «MareMaTukay 3JIEeKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeneHus: padoT B JUCTAHIIMOHHOM (opMaTe yCTaHABIUBACTCS OTACIbHBIMH PACIIOPS-
YKEHUSIMH TIPOPEKTOPA 10 YU4eOHOM paboTe U/ MM IIEHTPOM YIEOHO-METOANIECKON pabOoTHI.

6.2. MeToanueckne yKazaHus sl 00y4al0IIMXCsl 10 OCBOEHHIO
AUCHMILTUHBI

Pa3nes: 31eMeHTHI JTHHEHOH aaredopnl

Martpuusl u onpeaenurtean. [Ipexe Bcero, CTyI€HT JOJDKEH MOHATh, YTO MAaTPULIA — 3TO
Tabauna yrcen (IpudyeM 3Ta Tabauia MOKET UMeTh OAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U MIPSMOYTOJILHOM ), & OIIPEETUTENb- 3TO YUCIIO, 3aIIMCHIBAEMOE B BUJIE KBAIPaTHOU TaOIHIIbI,
TO €CTb ONPEACIUTENHN CYIIECTBYIOT TOJIBKO Y KBaJPaTHBIX MaTpPULI.

Craenyer oOpatuth 0co00€ BHUMAHHE Ha ONEPALNI0 YMHOXKEHUS PSIMOYTOIBHBIX MaTPUIL U
HOHATh, KAKMM I0JIy4aeTcsl MOPSIIOK MAaTpULbl — npousBeaeHus.. OCOOEHHOCTh MaTpHIl TaKXkKe CO-
CTOHMT B TOM, YTO IPOM3BEICHUE MAaTPHUI] HE NEPECTAaHOBOYHO, TO ecThb AB # BA .Crnenyer o0s3a-
TEJIBHO YOCIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 331a4H.

BaxubIM sBIsieTca noHsATHe oOpaTHON MaTpulbl. Hajno 3HaTh yciaoBue cyuiecTBoBaHHs 00-
paTHOI MaTPUIIBI U aJITOPUTM ee mocTpoeHwus. [locie ee BeIYHMCICHUS 1IeTIecO00pa3Ho JenaTh Ipo-

BEpKy TIPaBUIILHOCTH PELIEHHUS, BHIIOTHUB ONEPAUI0 YMHOKEHNS A~ A= E (J0IKHA HOTydHThCS
€IMHUYHAs MaTpHIIA)

[Ipu u3yueHun onpeaenurene Hago YeTKO yCBOUTh OHATHS MUHOPA, aNre0panyeckoro J10-
IIOJIHEHUS, 3HaTh MHOTOUYMCIICHHBIE CBOMCTBA onpenenuTes. s 0OCBOCHUS TEXHUKU BBIYMCICHUS
oInpeaenuTeNel 11eaecoodpa3Ho, BbIOpaB MPOU3BOJIBHBIN ONPENEIUTENb BbIIIE TPETHETO MOPSAIKA,
PACKPBITh €ro Pa3IMYHbIMU CIIOCOOAMU, IPUMEHSS Pa3IoKEHUE U 110 CTPOKaM U 1o crosonaM. O6-
paTuTe BHUMaHUE, KaKue CTPOKH (CTONOLBI) MPEANOUYTUTEIbHEE BIOMPATH I PACKPBITUS ONpee-
JUTENS, YTOOBI YIPOCTUTH €ro BbuucieHne. OcobeHHo 3(peKTUBHO BBIUMCIIEHUE ONPEASIIUTENs C
MIOMOIIBIO AJIEMEHTAPHBIX TPE0Opa30BaHUM, MPUBOASIIUX €0 K TPEYTOJbHOMY BUY.

ITpu n3ydeHun pemeHuit cucteM JMHEHHBIX anredpanueckux ypaHenuit (CJIAY) obparute
BHHUMaHUE, MPeX/e BCEro, Ha MOHATUE PEHICHUs] CUCTEMBI U YCIIOBHS CYIIECTBOBAHUS PELIEHUH B
3aBUCHUMOCTH OT COOTHOILIEHUS MEKy PAaHT'OM MaTpHUIbl, PAHTOM PacIIMPEHHON MaTPULIbI CUCTEMBI
Y YMCJIOM HEU3BECTHBIX U ypaBHEHUH. OOpaTuTe BHUMaHHE Ha yclIOBUs puMeHeHus popmyn Kpa-
Mepa ¥ MeTojJla 0OpaTHOM MaTpuibl. BHUMaTensHO pa3depure mpuUMeEphl peleHHs POU3BOIbHBIX
CHCTEM JINHEWHBIX anreOpandeckux ypaBHeHU MeTooM ["aycca (BBeeHre 0a3UCHBIX U CBOOOTHBIX
HEPEMEHHBIX).

Pa3nesi: DieMeHThI BEKTOPHOM aaredpnl

IIpu u3ydyeHuu qaHHOM TeMbl 0OpaTUTE BHUMAaHHUE HA JIMHEHHBIE ONEepalliu HaJl BEKTOPaMH,
Ha MMOHATHSI JTMHEHHOW HE3aBUCUMOCTH U JTMHEHHON 3aBUCHMOCTH BEKTOPOB, Ha (yHIaMEHTATHHOE
noHsATHe 0a3znca BEKTOPHOIO MPOCTPaHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3ioKeHUe BeK-
Topa 1o 6asucy.

3HaTh OmpeJeieHne, TeOMETPUUYECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEUIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI ISl UX BBIYHUCICHUSI B BEKTOPHOM M B KOOPAMHATHOH (opme.
O0s13aTeNbHO 3HATh U YMETh MTPOBEPSATH YCIOBUS OPTOIOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILJIaHAp-
HOCTH BEKTOPOB.

Pa3nesi: kOMIJIeKCHbIE YMCJ1a M1 MHOTO4JICHbI

B sToM paszene, nmpexae Bcero, Halo MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH pacIlupe-
HUEM TIOHATHUS JAEHCTBUTEIbHBIX YKCEN, 3HaTh ONpeesieHne U TpU (HOPMBI 3aITUCH KOMILIEKCHOTO
yucia (anredpandeckyro, TPHrOHOMETPHUECKYIO U MIOKa3aTeNbHYI0), TEOMETPUUYECKYIO0 HHTEPIpETa-
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IIUI0 KOMIIJIEKCHOTO YMCIIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEX/1y MHOKECTBOM KOMILIIEKC-
HBIX YHCEN U MHOXKECTBOM TOYEK KOMILUIEKCHOM IIOCKOCTH. 3HaTh (hopmyiry Ditiepa. KomruiekcHbie
YHclia MOKHO M300paXkaTh ¢ MOMOIIbIO BEKTOPOB Ha KOMILUIEKCHOH 1uiockocTu. [Toatomy oneparuu
CJIO’KEHUS ¥ BBIYUTAHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEJICHBI K OTIEpAIMsIM CJIOXKECHUS U BbI-
YUTAHHSI COOTBETCTBYIOIINX BEKTOPOB.

Hazno 3Hath U yMeTh BBINOJNHSTH ONEPALNUN YMHOXKEHUS, IE€JIEHUSI, BO3BEICHUS B MOJIOXKHU-
TEIbHYIO CTENEHb KOMILJIEKCHBIX YMCEIN, 3allMCAaHHBIX B TPUTOHOMETpPUYECKOU (hopMe, U3BJICUCHUS
KOPHSI N-OM CTENEHH M3 KOMIUIEKCHOI'O YHCJIa.

CrnenyeT 0OpaTUTh BHUMAaHKE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCE SIBISICTCS 3aMKHY-
TBIM, TO €CTh JIF00as anreOpandeckasi onepanus HaJ KOMIUIEKCHBIMU YHCIaMHU HE BBIBOJIUT 32 Ipe-
JIeJIbI 00JIaCTU KOMIUIEKCHBIX YUCEIL.

Hano 3HaTh pasnuyHble BUJbI Pa3/IoKEHNUs MHOIOWIEHA HA MHOXKMTENH I CIIy4aeB, KOrjaa
Cpelu KOpHEH MHOrO4YIeHa MOTYT ObITh KpaTHbIE, KOMILIEKCHbIE KOPHU. DTU CBEACHUs OyIyT HC-
10JIb30BAThHCS, HAIIPUMEDP, B UHTETPAJIbHOM MCUUCIEHUH IPU BBIYMCIEHUU HHTErPAoOB OT IpOOHO-
paloHaIbHBIX (DYHKUUHN, IPU PEIICHUU JTUHEHHBIX OJTHOPOAHBIX AU(depeHIInaIbHbIX YpaBHEHUN
N-TO TOPS/IKA C TIOCTOSTHHBIMU KO3 QUIIIEHTaMH.

Pa3nesi: AHaJIMTHYeCKasl TeOMeTpHUsi

[Tpu u3yueHUH aHAIUTUYECKON r€OMETPHUH CIEAYET, IPEXKJIE BCETO, MIOHATh, UTO €€ 3ajaueil  sBJIf-
€TCsl U3yUYeHUEe T€OMETPUUYECKUX 0OBEKTOB MPHU MOMOIIY aHATUTUYECKUX METO/I0B alredphl U Mate-
MaTHYECKOI0 aHaJIn3a. B 0CHOBE Takoro nojxozaa JeKUT METOJ KOOP/IUHAT, BIEPBbIE CUCTEMAaTHYE-
cku puMeHeHHbIH P. JlekapToM. OCHOBHBIE TOHITHS TeOMETPUH (TOUKA, MPsiMasi, MIIOCKOCTh) ABIIS-
I0TCSl HEOIIPEAEIEMBbIMU, U ISl UX ONUCAHMS MPUMEHSETCS] aKCHOMaTHUYECKUI METO/I, I03BOJISIO-
M YCTAaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM TOYEK MPSIMON U MHO-
YKECTBOM JICHCTBUTENIBHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOpJMHAT.

Hano 4yetko ycBOUTH paznuyHble (OPMbI YpaBHEHHUI MPSAMOI M MIIOCKOCTU YMETh MEPEXOJUTh OT
ontHOM (popMBI K ipyroii. CiieayeT OCMBICTUTD M YCIEIIHO IPUMEHSTh PEIICHHUS KJIACCHYECKHUX 3a1a4
AHAIUTUYECKON T€OMETPUH O B3aUMHOM PACIOJIOKEHUH MPSAMBIX U MJIOCKOCTEH, YMETh ONpeAesiTh
YTJIbI U PACCTOSIHUS MEKY Pa3IMUHBIMU F€OMETPUUECKUMU 00BEKTaMHU.

OTMeTUM B 3aKIIIOYEHHE, YTO YCHEIIHOE U3yueHHe AMCUUIUINHBI «JIuHelHas anredpay, npu-
oOpeTeHre He0OXOJUMBIX KOMIIETEHIIMN, YMEHUI 1 HaBBIKOB BJIQJCHHUS] MaTEeMaTHUYECKUM ammnapa-
TOM TpeOYeT OT CTYAEHTOB 0OJIbIION camocToATeNbHOM paboTsl. OOpaTuTe BHUMaHKE, YTO KOJIHYe-
CTBO 4acOB, OTBOJMMBIX Ha CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBUHU C YUEOHBIM IIJIAHOM, OOJIbIIIE
YHciIa 4acoB, OTBOJUMBIX Ha BCE BUbI AyAUTOPHBIX 3aHATUH.

7. DOHA OLIEHOYHBIX CPEACTB

7.1. Metoabl KOHTPOJISI M OLCHUBAHUSA Pe3yJIbTATOB 00y4eHH S

JI71s1 KOHTpOJIST yCIIEBaeMOCTH M Ka4eCTBa OCBOCHUS JMCLMIUIMHBI HACTOAIIEH IPOrPaMMOU IIpeay-
CMOTPEHBI CIEAYOIINAE BUIBI KOHTPOJIA:

— KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TeKYIUI KOHTPOJIb);

— TIPOMEKYTOUYHAS aTTecTamus (PK3aMEH).
Bun xouTpons Haumenosanue
Kparkas xapakTepucTrka KOHTPOJIS pe3yiabTa-
Nem/m | pe3ynbTaToB 00y- | KOHTPOJIS pe3yib-
TOB 00yUEHUs
YEHUS TaTOB 00YYECHHUS
OOyyaromuiics B TeUEHHUE CEMeCTpa CaMOCTOS-
TEJTLHO BBITIONHSET Psijl pacyeTHO-TpaduIECKUX
Pacuetrno-rpadu- . PALD paj
1 Yeckas pabora Tekymmit pabot o teme paszaena. [Ipu mpoBepke mpemno-
p JaBaTellb OIEHUBAeT KauyecTBO OQOpMIICHUs,
MPaBUIILHOCTh PACUETOB.
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) Kontposbnas pa-

6ora Tekymmit

Pemenne KOHTPOJIBHON pPabOTHI OCYIIECTBIIS-
€TCsl Ha TOCIEIHEM 3aHATHH HU3y4aeMOro pas-
nena. KontposbHas paboTa BIMOIHSAETCS HHIH-
BUJyaJIbHO KaXIbIM cTyaeHToM. [Ipu npoBepke
IpernoaaBaTeb OLIEHUBAET MPAaBUIBHOCTD IIPO-
HU3BCACHHBIX PaCUCTOB.

3 Tect Tekymmit

TectupoBaHue MPOBOANUTCS HA ITOCIEIHEM 3aHS-
THUM U3y4yaeMoW Tembl. TecTupoBaHHE OCY-
HIECTBISIETCS, JIMOO MPU MOMOIIK KOMITbIOTEp-
HOM CHCTEeMbI TECTUPOBAHMUSI, TUOO C UCIIOJIB30-
BaHHMEM BbIJJAHHBIX TCCT-3aHaHHfI Ha 6YMa)KHOM
Hocutele. B pamkax TecTHUpoOBaHUS IPOBEPS-
eTCsl 3HaHUE TeOPETUUYECKO Oa3bl.

4 OK3aMeH [IpomexyTouHbIi

[TpoMexyTouHass arrecTarus OOydJalOmUXCs B
(dbopMe sK3aMeHa MPOBOIUTCS IO pPe3yJbTaTam
BBIMIOJIHEHHUSI BCEX BUJOB YyueOHOW padoThl,
MPETYCMOTPEHHBIX YU€OHBIM TUIAHOM T10 JaHHOU
JUCLUIUIMHE, TPU 3TOM YUHUTBIBAOTCS PE3YJIb-
TaThl TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH B TEYe-
HUue cemectpa. OllEHKa CTENEeHW JOCTHKEHHS
o0ydJaroumMucs IUIAHUPYEMBIX — PE3yJIbTaTOB
00y4eHUSs IO TUCHUTIIIMHE MPOBOAUTCS MPEToa-
BaTeJeM, BEIyLIUM 3aHATUA O AUCLUIUIMHE Me-
TOAOM 3KcIepTHOM oueHku. [lo uroram mpome-
JKYTOUHOM aTTECTALMU IO TUCLUIIMHE BHICTaB-
JSIE€TCS OLIEHKA «OTIIMYHO», «XOPOILIO», «YIOBJIE-
TBOPUTEJIBHOY» UJIHN «HEYAOBIETBOPUTEIHHON.

7.2. lllkana ¥ KPpUTEPHUH OLCHUBAHUA Pe3yJIbTATOB 00yUeHH S

[Tokxazarenem olleHHBAHUS KOMIETEHIIMH Ha pa3IMyYHbIX 3Tanax ux GopMHUpPOBaHMS SBISETCS TOCTU-
KEeHHe 00yJaroIMMHKCS IIJIaHUPYEMBIX Pe3yJIbTaTOB O0yUEHUS MO JUCHUILTUHE (MOAYIIIO).

Kpurtepuu onenuBanus
Iloka3zarennb
HeynoBieTrBopuTeabHO | YI0B/I€TBOPUTEILHO Xopouo O1anyno
3HATD: OO0yuaromuiicst 1IeMOH- OO6yuaromuiics sie- OO6yuato- OO6yuato-
CTPUPYET NOJIHOE OTCYT- | MOHCTPHUPYET HENOoJI- | IIMICS Jae- uics ne-
TCOPCTUHCCKHC | ¢rppe pnm HeMOCTaTOU- | HOE COOTBETCTBHE MOHCTPUPYET | MOHCTpH-
OCHOBBLJIMHCH" | yoe cooTBeTCTBUE ClEMy- | CAEAyIOMUX 3HAHUI: | YacTHYHOE pyer mon-
HOM anreOpel M | 1o spapmit: COOTBETCTBHE | HOE COOT-
aHAJTUTUYECKON TEOPETHHECKHE OC- CIE/yIONHX | BeTCTBHE
TreOMETPHH, TEOPETHYCCKHUE OCHOBBI | HOBBI JIMHCHHOM aJl- AHAHMI CITeTYIOTIHX
KOMIUIEKCHBIE | JIMHEHHOM anre;6pm u re61351 Y aHaJIUTHYe- SHAH:
qrca. AQHAJTUTHYECKOW TEOMET- | CKOM IeOMEeTpUH, KOM- | TeOpeTHYe-
PHH, KOMITJIEKCHBIE IUIEKCHBIE YHCIIA. CKHE OCHOBBI | TEOpeTHYe-
qucia. JIMHEWHON CKHE OC-
anreopsl U HOBBI JIU-
aHAIUTHYE- HEWHOH aJ-
CKOM reomMeT- | TeOpsl U
aHAJMTHYC-
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puH, KOM- CKOM reo-
TUJICKCHBIC METpHUH,
qucia. KOMILJIEKC-
HbIE YHCIIA.
Honycka-
1oTcs He3Ha- | CBoOonHO
YHUTENbHbIC OTepupyeT
omnOKH, He- | puoOpe-
TOYHOCTH, 332~ | TCHHBIMH
TPYJIHEHUS 3HAHUSMH.
MIpU aHAJIUTHU-
YEeCKHX OIle-
panusx.
yMeThb: OOyuarommiics He ymeer | OOydaromuiics ie- O6yuato- O06yuato-
WU B HEJOCTaTOYHOU MOHCTPUPYET HENoJI- | IIUICS Jae- uics ne-
PeLIATh 3aMAYN | creneny ymeer: HOE COOTBETCTBHUE MOHCTPHPYET | MOHCTpPH-
1 yNPaXKHCHIA CIIelYIOIMIUX YMEHUH: | 4aCTHYHOE pyer mon-
UCIIONIB3YS OC- | pelllaTh 3aJ]aud U yIpax- COOTBETCTBHE | HOE COOT-
HOBHBIE Me- HEHUS UCTIOJb3YsI OCHOB- | peliaTh 3a/1a4u U CIE/YIONHX | BeTCTBHE
TOJIBI, I3YMEH- | HbIE METO/IBI, N3YUCHHBIC | YIPAKHEHHS UCIIONb- | vy iopiyii: CITETYIOIINX
HBIC B Kypce B Kypce JTUHEHHOM aJ- 3ysl OCHOBHBIE Me€- yMeHMi:
JUHEHHOHN an- | redpe U aHATUTHUYECKON | TOJbI, U3yYCHHBIE B pemiaTs 3a-
reOpe v aHaIu- | TEOMETPHUH; ONEPUPOBATh | Kypce TUHEHHON an- | 1a4u U pemats 3a-
TUYECKOH reo- | ¢ KOMIUIEKCHBIMU YHC- reOpe v aHAIUTHYC- VOPOKHEHUS | Ia49d U
METPHH; OTICpHU- | JIAMH. CKOM T€OMETpHH; OTle- | HCIIOJIB3YS yrpaxHe-
pOBaTh C KOM- pPUPOBATH C KOM- OCHOBHBIE HUS UC-
MJIEKCHBIMU IUICKCHBIMU YHCIIAMHU. | METOMBI, U3y- | TOJB3YS OC-
YHUCJIAMHU. JlomyckaroTest 3HaUM- | YEHHBIC B HOBHBIC Me-
TEJIbHBIC ONTUOKH, Kypce JUHEH- | TOMBI, H3y-
MPOSIBIISIETCS] HEIOCTA- | HOW anrebpe | YeHHBIE B
TOYHOCTHh YMEHUH, 110 | ¥ aHAIUTH4Ye- | Kypce JH-
psiy moKa3aresnen, CKOM IeoMeT- | HEMHOM all-
oOy4aromuiics UCIbl- | puu; onepu- | redpe u
THIBAeT 3HAUUTENBHBIE | POBATH C aHaIUTUYe-
3aTpyIHEHUS TpU KOMILJIEKC- CKOM1 reo-
OTICPUPOBAHUN yME- HBIMH YHC- METpPHH,
HUSMM [IPU UX Tepe- | JJaMH. Y Me- OIepUpO-
HOCE Ha HOBBIE CHTya- | HHUS OCBO- BaTh C KOM-
117078 €HBI, HO JI0- | TUIEKCHBIMU
MyCKalTCS YHCIIaMU.
He3HauuTelb- | CBOOOIHO
HBIE OIUOKHU, | OTIEpUPYET
HETOYHOCTH, | MpHUOOpe-
3aTpyJIHEHUS] | TCHHBIMH
[P aHAJIUTH- | YMEHUSIMH,
YEeCKUX OMe- | MPUMEHSET
parusx, me- | X B CHTYya-
peHoce yMe- | IUSX MOBBI-
HUM HA HO- LIEHHOU
BbI€, HECTAH- | CJIOKHOCTH.
JapTHBIC CH-
TyaIuH.
BJIA/IETh: OO6yuatomuiicss He Bna- | OOyuaromuiicst B He- | OOyyaro- OO6yuato-
IeeT WIN B HEJOCTATOY- | JOCTATOYHOM CTEIECHU | IIUiics 4a- IUiics B
HaBBIKAMH IPU- | yoit creneHu BIajeeT BJIAJICET: CTUYHO BJa- | TIOJHOM
MEHEHUS JIN- Jeer:
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HeifHO a- HABBIKAMU ITPUMEHEHHs | HABBIKAMM ITPUMEHE- | HABBIKAMHM o0beMe
reOpbl M aHAJIU- | JIMHEHHOH anreOphl 1 HUs JIMHEHHOM all- IPUMEHEHHUs | BIIAJIECT:
TUYECKOU I'e0- | aHATUTHYECKON TeoOMeT- | reOphl U aHAIUTHYC- JIMHEHOM
METPHUH K €CTe- | PUM K €CTECTBEHHOHAYY- | CKOM IeOMETpHH K anreOpsl 1 HaBbIKaMI
CTBEHHOHAYY- | HBIM ((U3MYECKUM U €CTECTBEHHOHAYYHBIM | aHanuTHye- | IPUMCHC-
HeIM (QU3MYe- | TeXHMUECKHM) 3a1adaM. | (QM3MYECKMM M TeX- | cKoif reomer- | M JIMHCH-
CKHM H T€XHHU- HUYECKUM) 3aJa4aM. | puM K ecre- | HOM all-
YyecKuM) 3a/1a- OGyyaromuiics UCHbI- | CTBEHHOHA- redpsI 1
qaM. THIBAET 3HAYNTENbHbBIE | YUHBIM (pu- | SHATHTHHEC
3aTPyIHEHMS IPH spgeckum p | CKOU €O~
IPUMEHEHUM HABHIKOB | TEXHHYE- MCTPHH K
B HOBBIX CHTyallUsIX. | CKMM) 3afa- | CCTCCTBCH-
qan. HOHAYYHbIM
(puzmue-
HaBblku CKUM M TeX-
OCBOCHBI, HO | HUYECKHUM)
JIOIYCKAIOTCA | 3a1auaM.
Hes3HauuTenb- | CBOOOIHO
Hble OIMOKH, | IPUMEHSET
HETOYHOCTH, | HOTydeH-
3aTpy/[HEHUs | HbIE
IpY aHAIUTH- | HABBIKH B
YECKMX OIle- | CUTyalusx
panusx, ne- | HOBBIIIEH-
peHoce yMe- | HOM CIIOXK-
HUU HA HO- HOCTH.
BblE, HECTaH-
JApTHBIE CHU-
Tyaluu.
IlIkajia OeHMBAHMSA TEKYLIEro KOHTPOJIS.
HauMeHOBaHME KOHTPOIIS pe- 1
Kajia OlleHUBaHMS Ommcanue

3yJbTaTOB O0y4EHUS

PacuerHo-rpaduueckas padbota

OtimnuHo - Padora cqaHa B
CPOK, pacueTHas U rpaduye-
CKasl 4acTU BHITIOJTHEHBI BEPHO,
1100 UMEIOTCS HEIOYETHI, HEe
BIIMAOIIIUEC HA KOHEUYHBIN pe-
3yJbTaT.

Xopomio - pacyeTHas 4acTh
BBHITIOJTHEHA BEpHO, B Tpaduye-
CKOM YaCTH €CTh 3aMEUYaHus

Y 10BIETBOPUTENBHO - B pac-
YETHOM YacTH €CTh 3aMeUaHus,
METO/I BBITOJIHEHUs rpaduye-
CKOM YacTu BbIOpaH BEpHBIH

HeynosnersopurensHo - B pac-
4eTHOW U rpaduueckoit 4acTsx
ecTb IpyOble 3aMeyaHmsl.

3amauue ua PI'P Beigaercsd Ha

IIEPBOM 3aHATHU COOTBETCTBY-
FOIIETO pa3ziesia JUCIUIUIMHBI 1
CIIaeTCsl MO OKOHYAHUU HU3y4e-
HHUSI COOTBETCTBYIOLIETO pa3-
nena gucuuininHel. PI'P
JIOJKHBI OBITh BBIIIOJIHEHEI 1
0(OPMIICHBI B COOTBETCTBHH C
TpeOOBaHUSMU METOUIECKHIX
yKa3aHui Kadeapsl.
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KonTponbnas padora

OtinyHo - PaboTa BEICOKOTO

KayecTBa, YPOBEHb BBITIOJIHE-
HUS OTBEUYAET BceM TpeOoBa-

HUSIM, TEOPETHUECKOE CO/IEP-
JKaHUE Kypca OCBOCHO IOJIHO-
CThI0, 0€3 MPoOeIIoB,

HEOO0XOIUMbIC TIPAKTUICCKHE
HABBIKU pa0OTHI C OCBOCHHBIM
MaTepHuaioM c(OPMHPOBAHBI,
BCE MPEITyCMOTPEHHBIE IPO-
rpaMMoii 00yueHus yueOHbIe
3aJJaHus BBITIOJTHEHBI, THOO He-
KOTOPBIC U3 BBITTOJIHEHHBIX 3a-
JAHHN COJIepKAT HE3HAUUTEIb-
HbIE OIIUOKU

Xopouio - YPOBEHb BbIIIOJIHE-
HUS pabOTHI OTBEYAET 0OJIb-
IIMHCTBY OCHOBHBIX TPpeOOBa-
HUM, TEOPETUYECKOE COIepKa-
HHUE Kypca OCBOCHO YaCTHYHO,
HO TIPOOEJIBl HE HOCAT CyIIie-
CTBEHHOTO XapakTepa, Heo0Xo-
JIMMBIE TPAKTHYECKUE HABBIKH
paboThI C OCBOCHHBIM MaTepua-
JIOM B OCHOBHOM C()OpMUPO-
BaHbI, HEKOTOPBIE BUJIBI 3312~
HU# BBITIOJIHEHBI C OIIMOKAMH.

VY nosnerBopurenbHo -Teope-
TUYECKOE COJIEpIKaHnE Kypca
OCBOCHO YaCTUYHO, HEOOXO IH-
MBbI€ [TPaKTUYECKHE HaBBIKU pa-
00TbI HE CPOPMUPOBAHEI, 00JTh-
LIMHCTBO IIPELYyCMOTPEHHBIX
IIPOrpaMMoii 3aJaHUM HE BbI-
MIOJIHEHO; TP JIOIIOJHUTEIb-
HOM CaMOCTOSATENTHLHOMN padoTe
HaJ MaTepuajioM Kypca BO3-
MO’KHO TOBBIIIEHNE KayeCcTBa
BBITNIOJTHEHMS! Y4eOHBIX 3aj1a-
HUM.

HeynosnersopurensHo -Teo-
peTrndeckoe cojiepikaHue Kypcea
HE OCBOEHO, HEOOXOIMMEIE
NPaKTUYECKHE HAaBBIKA PaOOTHI
He CpOPMUPOBAHBI, IIPETy-
CMOTpPEHHBIE IPOTPAMMOi 3a-
JTAaHWS HE BBITIOJIHEHBI

3anmTa TeMbl BKJIIOYAET pele-
HHUE 33]1a4 B ayJUTOPUU B TE€UE-
HUE OJTHOM MAPbI U MTPOXOJUT
MOCJIE U3YUYEHUSI COOTBETCTBY-
IOIIIETO

pasnena. buneTsr coCTOST U3
BOITPOCOB, MO3BOJISIONINX OIle-
HUTH C(HOPMHUPOBAHHOCTH KOM-
nereHuii. Ha oTBeTHI OTBO-
mutes 1,5 gaca.

TectupoBanue 10 MpoIEHHON
TeMe

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1 3a1a-
HHE COOTBETCTBYET 1 Oay.
Bpewms tectupoBanus - 30 mu-
HyT. CTyiIeHTy NIpeaoCcTaBIIsI-

TecTupoBaHue OCyIIECTBIIS-
eTcs, IMOO TIPH TOMOIIIH KOM-
MBIOTEPHON CUCTEMBI TECTHPO-
BaHUsI, 1100 C UCIIOIb30Ba-
HUEM BBIJJAaHHBIX T€CT-3aJaHUI
Ha OYMa)KHOM HOCHTEJIE.
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€TCs JIB€ MOMBITKU JIJIS TIPO- Bpewms tectupoBanus 30 MuH.
XOXJeHus Tecta. Makcumalb- | 3aTeM OCYIIEeCTBISIETCS TIPO-
Has OIeHKa 3a TecT - 20 Oan- BEpKa TECTa FIK3aMEHATOPOM U
70B. TecT cunTaercs yCHemHo | BHICTaBIISIETCS OI[EHKA CO-
MPONICHHBIM, €CIIU CTYACHT IJIACHO METO/IMKH BBICTaBJIe-
nan He meHee 60% npaBuiIb- HUS OLIEHKH.

HBIX OTBETOB (HaOpan He MeHee

12 6amoB).

IIIkana omeHUBAHUSA HpOMe)I(yTO‘lHOﬁ aTrecranumu. 3K3aMcEH.

IIIxama onieHnBaHusd

Omnucanue

OTJIINYHO

BrimonHeHbI Bce BUIBI y4eOHON pabOThI, PEyCMOTPCHHBIE YUSOHBIM
miaHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHUH,
HABBIKOB MPUBEJCHHBIM B Ta0JIMIIAX MMOKa3aTemsM, ONepupyeTr mpuood-
PETEHHBIMU 3HAHUSIMU, YMEHHUSIMU, HABBIKAMHU, IPUMEHSIET UX B CUTya-
LHSIX MTOBBIIIEHHOW CIIOKHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUI ITPU aHA-
JUTUYECKUX OIEpALMAX, IEPEHOCE 3HAHUN U YMEHHUI HAa HOBBIE, HE-
CTaHJapTHbBIEC CUTYyAIUH.

Xopomo

BoinosiHeHs! Bce BUAbI y4eOHON paboThl, IPEyCMOTPEHHbBIE YUEOHBIM
m1aHoM. CTyJeHT JEMOHCTPUPYET 4aCTUYHOE COOTBETCTBUE 3HAHMU,
YMEHUH, HaBBIKOB IPUBEICHHBIM B TaOJIMIIAX [TOKA3aTeIsAM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyalUsX MOBBIIIEHHON cllokHOCTH. IIpu 3TOM MOryt OBITH JOmy-
LIEHbl HE3HAUUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPYAHEHUS NIPH aHa-
JUTUYECKUX OIepalusx, IepeHoce 3HaHUM U yMEHUH Ha HOBBIE, He-
CTaH/IapTHBIE CUTYaLUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BrinonHeHs! Bce BUABI yueOHON paboThl, IPEyCMOTPEHHbIE YUEOHBIM
mw1aHoM. CTYyJEeHT JE€MOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HaBbIKOB MIPUBEJCHHBIM B TaONMIIaX MOKa3aTessM, JOIMycKa-
I0TCSl 3HAYUTEIbHBIE OIINOKH, MPOSBIISIETCS OTCYTCTBUE 3HAHUM, yMe-
HUM, HABBIKOB 110 Psiy MOKa3aTelsiel, CTYAeHT UCIIBIThIBAET 3HAYUTEIIb-
HbI€ 3aTPYJHEHUS MPU ONEPUPOBAHNUY 3HAHUSAMHU U YMEHUSMU MPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

HeynosnersopurensHo

He BoimonHen oauH win 6osee BUIOB yUeOHOW pabOTHI, MIPEAYCMOT-
pEHHBIX y4eOHBIM MiIaHoM. CTyIEHT JEMOHCTPUPYET MOJIHOE OTCYyT-
CTBHE€ WJIM HEJAOCTATOYHOE COOTBETCTBUE 3HAHWI, YMEHMM, HABBIKOB
IMPHUBCICHHBIM B Ta6J'II/IIIaX IMoKa3aTciIsiM, IOIYCKAIOTCA 3HAUYUTCIIBHBIC
OLIMOKH, MPOSBISETCS] OTCYTCTBUE 3HAHUN, YMEHU, HAaBBIKOB 110 Py
MOKAa3aTeNel, CTYJIEHT HE MOKET ONEPUPOBATh 3HAHUSIMU U YMEHUSIMU
MIpU UX NEPEHOCE HA HOBBIE CUTYyAIUH.

7.3. OneHo4HbIe CpeACTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuit ona epinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PrP Nol, uacms 1
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-11 0 2 0 2
A=|1 3 2 B=0 -3 3
3aganue Nel. JlaHbl MATPHILBI 40 -3, b

o 2 T
Boimosuuts geiicteus; A +8B7

2 2 _
3aganue No2. [Ipoao/KUTh JaHHOE MAaTPUYHOE PABEHCTBO (24+3B)" —44" —64B =...

Y TIPOBEPUTH €T0 JJIsi MATpUIl A U B 13 nmepBoro 3aaaHusl.
3aganue No3. BEIYHCIUTD ONPEAEInUTEIb ABYMS CIIOCO0OAMU: Pa3IoKEHHEM T10 NEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

1 0 -1 2
0 2 1 -1
1 1 -1 1
I 1 -2 1
3ananue Ne4. Jlng naHHOW MaTpULlbl HAMTH 0OpaTHyI0 MaTpuily. CienaTh MpOBEPKY.
1 0 2
I 10

-1 2 3

3azanue NoS. Peminte MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb poBepKY.

P I N

3aganue Ne6. Hailtu panr MaTpuIbL.

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

3 -8 2 6 20

PI'P Nel, 3a0anus no pewienuio cucmem JUHEHHBIX a12e0pauyeckKux ypagHeHuil
3azmanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenats mpoBepky.

X +4x, —x; =-2

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

3x,+6x,—2x;, =1

3azanue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHUIIbI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom I"aycca.
3aganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiee pemienue u 4yacT-
HOE pEILCHUE.
X +x,+2x;,+3x,=5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS. PemuTh otHOpOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, —9x;,-9x, =0
4x, —=5x;+x,=0
3x,+3x, = 7x;,—4x,=0
X, —3x,+2x;+5x, =0

PI'P Nel, uacmy 2
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m,n, p
3ananue Nel. [lokasare, 4to BekTOppl p 00pa3yioT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH

m=(1,-1,2),7=(20,3),p=(-2,-11),a=(5-413).

BekTop ¢ 10 TOMY Gasucy:

p— ﬁ p—
3aganue Ne2. Jlansl Bektopsl ' u " . BBIACHUTBL — KOJUIMHEAPHBI I BEKTOPHI ¢ 1 b

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.
71| =642,

VAN
n|=2,(m,n)=135", a=6n—m.

.1
3amanue Ne3. Haiitu , €CIu

3amanue Ne4. Jlan AA4BC . Hatitu 4B , €CIIH A1;-152), B(3:3;2), C(7:1;2).
3ananue NoS. Ilpu Kakux "x BEKTOPBI ayb MEePIECHIUKYISIPHBI?

a=(x;1;-4),b =(x-3;12;x).
3aganue No6. Haiitu muiomaae napajiieaorpaMma, HOCTPOCHHOTO Ha BEKTOpax ayb

A
m|=12,|7| =3, (i, ) =%.
3aganue No7. Haittu miomans Tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b,c

a=2m-5n,b=m+n,

3ananue Ne8. JlaHbl BEKTOPBI . BBISICHUTB — KOMIUTaHApHBI M BEKTOPBI. ECITU BEKTOPHI HE

N a,b,c
KOMIUTaHapHBI, TO HAUTH 00BbEM MapaJuleNIeHIea, IOCTPOCHHOTO Ha BEKTOpax ° W OIlpene-
JIUTH — KaKyl0 TPOHKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)
3amanue No9. Jlns nuHeiHoro onepaTtopa 4 3aaHbl 00pa3bl 0a3UCHBIX AJIEMEHTOB
Ae , Ae,, Ae, e
nementa X .
Ae =7Te +3e,-2e

X=2¢e -4e,+e,

e,e,, e .
. 3amucath MaTpully oneparopa A B 6azuce !’ "2’ 73 u HaliTu oOpa3

. Ae,=g¢ —¢e,+4¢e,, Ae,=2¢ +2¢,+3e,,

3apanue Nel0. Haiiti coOcTBEeHHbBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OnepaTopa,

—4 1
(7))
3aJIaHHOTO B HEKOTOPOM 0as3rce MaTpHIen

PI'P Ne 1, uacmp 3
3ananue Nel. [psmas L MPOXOTUT Yepe3 TOUKY A napannensHo ektopy 4 . Ipsmas l po-
XOIUT Yepe3 TOUKY B HEepIEHANKYIApHO BekTopy ! . HaliTh TouKy mepecedeHns npsMbIX B yroJl

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

MEXy HUMH, €CITU
[ [ .
Bananne Ne2. Jlama npsivast ' . Ilpsivast 2 mpoxomut uepes Toukn 4 u B . Haiiti paccrosiaue ot

/ / .
TOUYKH MEePECEUEHUs MPSIMbIX | U 2 J10 mpsAMOMt 2.
x=-8-3

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

3aganue Ne3. Haiitu paccTosiHUE OT TOUKH M, 10 IIockocT & | mpoxosieii uepes TOUKy A
NEPIEeHIUKYISIPHO BEKTOPY n , €CIH M, (0; 1; 7), A (2;-1; 4), n (65 22; -3).

3amanue Ned. Haiitu yroa Mekay IockocThio & ¥ IIIOCKOCTHIO p , IPOXOAIIEHN Yepe3 TOUKH
A, B u C a:5x+y+4z-28=0, A(5;2;5),B@3;7;0),C(—4;-3;-1).

, €CITH
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3amanue NoS. 3amucarth KAHOHUYECKHE YPAaBHEHUS TIPSIMOM, 3a1aHHONW OOIUMH YpaBHEHUSIMH.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit I ynnockoctn @ wu YIoJl MeKJ1y HUMH.
x+2 -1
[: =2z ; a:x+2y-3z-12=0.
3 4 =2

3aganue No7. Ilpsimast L MPOXOJUT uepe3 Touku A u B. ITlpsmas £ MPOXOJIUT Yepe3 TOuKy M

. [ /
HEePICHIUKYISIPHO MIOCKOCTH & . HallT! yroia Mexay NpSMBIMA | ¥ 2 ¥ BBISICHUTD — JICKAT JIH
OHM B OZHOM IUIOCKOCTH MJIM CKPELIUBAIOTCS.

A9;-3;1), B(4;,4;,-5), M (-1;11;—-11), a:2x+3y—-z—-1=0.
2 2
G+ 0y
Bagarme Ne8. Jlst naumoii kpusoit 49 25 yKa3aTh (POKYCHI, SKCIEHTPUCHUTET, TUPEK-

Tpuchl. [locTpouTh KpUBYIO, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

2 2 —
3ananue No9. [lpuBectu ypaBHEHHE KPUBOU 9x"—25y" —18x+200y -616=0

CKOMY BHJy U IIOCTPOUTH KPUBYIO.

K KaHOHHNYC-

Ilpumepwt 6apuanmos KOHmMpoOILHBLIX padom
Bapmuanr.

y F(A4)
1. Hatitu 3HaueHust MaTpu4IHOI'O MHOIo4JicHa

f(x)z—x3 +2x° —x+3,A={_31 gj

2. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHILY

1 2 1
3 -5 3
7 -1

3. BeraucIuTh OnpeeuTeNnh IPUBEICHUEM K CTYIIEHIaTOMY BHTY
4. Haiitu matpuity, oopaTHyto qaHHou (a). Pemmts MaTpuuHoe ypaBHeHue (0)
I 2 1

3 -5 3 1 -2 2 3 5
2 7 -l (—3 4 j’X z( 3 -1 0 j
(a) (6)

5. Pemuth cucteMy ypaBHeHUH. YKazaTh 00Iee U 0JTHO YaCTHOE pelIeHue (a).
Pemute cuctemy ¢ momoIsto 00paTHoOi MaTpullsl u o popmynam Kpamepa (6)

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
(a) 1 2 3 4 (6) 1 2 3
Bapuant
1. Pacriucats pasnoxenue Bektopa ¥ 1o sexropam 297"
x={5-12,1} p={L-3,0} ¢={L-11} r={0,-12}

2 3
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2. Konnuueapust mu Bextopsr P u 49
a={2,0,1} b={-231} p=2a+2b g=3a-2b

3

A A,A4,A4
3. JlaHa nupaMuja ¢ BEpIIMHAMU B TOUKax ~ 1 27374,
A(-2,4,8) 4,(4,-1,2) A,(=8,7,10) A4,(-3,4,-2)

Haiitu:

a) yrojl Mexay peopamu 4,4, , 44,

0) 00beM MUpPaMHIBI

. A A, A,
B) JUTUHY BBICOTHI, ONYIIIEHHOW Ha TPaHb

4,4,

. A
I') HATH ATMHY MEIUaHbl, IPOBEACHHYIO U3 BEPIIUHBI | K pedpy
4. BBIYUCIHUTH TUIOIIA (b APAIIEIOrPaMMa, TIOCTPOESHHOT0 Ha BekTopax ¢ u ba_ YTOJI MEXIY

sextopamu P u 4

T
a=2p+q b=p-3q p|=2 |g=2 Sy

b 9 9

Bapuant
(M1M2M3 )

1. HaiiTu paccTosiHUE OT TOUKH M, J10 TUIOCKOCTH :
M, (-9;10;2) M, (0,7;-4) M,(48-1) M,(-213)
{x +y+z-2=0
2. BolnmcaTh KAHOHHYECKOE YPaBHEHHE IIPAMOit: % Y 32+6=0
x=2 y-3 z+1

3. HaiiTi TOuKy mepecedeH s PMOi | IIIOCKOCTH: | 1 -4 yx+y+2z-9=0
4. Haiitu TOUK A P it L P(O;_l;3)
: y *1 cHMMeTpHUHYIO TouKe { OTHOCHTENHHO MPSAMOH ! : u
x-1 'y =z
1 -1 1

. M
5. Hanucatp YpaBHCHUE IIJIOCKOCTU a MpoOXOAAIICH Y€PE3 TOUYKY S MNEPNECHAUKYIISIPHO

MpsMOit (Mle): M,(3;2;0) M, (415) Mz(z;_1;4)_

. o a,.
6. Haiiti kocuHyC yria Mexay INIOCKOCTAMH ! U =~ 2:

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

Bapuanm 3a0anuiit mecma

-8 2 -6 -3 -13

1.1. HaiiT paHr MaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BUIY =B s U

( 1 -2} ~ (-2 35 j
-3 4)7 (3 -1 0
1.2. Pemiuth MaTpUYHOE YpaBHEHUE
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X +2x,+x,=5
3x, = 5x, +3x, =7

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

2.1. Harmcats pasnoxenue Bektopa X 1o Bekropam >%" o {5’_12’1} , p= {1’_3’ 0} ,

g=1{,-11} r={0,-1,2}
2.2. BeIuMCIUTE IIO0IAbL apajuleiorpaMMa, II0CTPOEHHOro Ha BekTopax ¢ u b a _ YIOJI MEXIY

BEKTOpaMu P n 9

a=2p+q b=p-3¢  |p|=2 l4l=2 S

2.3. Jlana nupamua ¢ BEpIIMHaAMHU B TOYKaX 44,44, . 4(6,1,3) i 4,(6,-2,-3) , 4(2,2,0) ,

A4 (_59 19 0)

y y A A,
Haiiti nnmuHy MeauaHbl, MPOBEICHHYIO U3 BEPIIMHBL | K peOpy
x=2 y-3 z+1
- T4 I/Ix+y+22—9=0
. .7 P(0;-1;3
3.2. Haiitu Touky A CHMMeTpHUHYI0 Touke £ oTHOCHTENBEHO IpAMOL I ( T ) u
x-1_ y z

T

3.1. Haiitu TOUKy mepecedeHus npsiMoit u miockocTu: | 1

. M
3.3. Hanucarp ypaBHenue miockoctd ¢ npoxomsimieit uepes TouKy ~ © U NePHEHIUKYIIAPHO

mpsmot MiMz). M°(3;2;0), M, (415) M, (2-14)
X +4y" —12x+16y+16=0
4.1. Jlana kpuBas BTOpOro nopsiaka . [lony4uTh KAHOHUYECKOE ypaBHEHUE

KPHUBOMW U ITOCTPOUTH €€.

' ' '
€,6,, € ,6,,6;

4.2. CocTaBUTH MaTpHIly Iepexoja oT 6a3uca % K Gasucy

= _ A= - S. 3 5z - = _ = - -
€ =26 +e,+é;¢6 =€ —¢6,+¢; 6, =¢ +2¢, +¢

, €CIH

7.3.2 IIpoMe:KyTOYHASI ATTECTALUSA

Bonpocuwl k sk3ameny (1 cemecmp ounoii ghopmol odyuenusn)

Martpuiipl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpuLIaMH, UX CBOWCTBA.

YMHOXEHHE MMPpAMOYTOJIbHBIX MATPHUIL.

MarpuuHnasi ¢opma 3aluCH CUCTEMBbI JTMHEHHBIX aJreOpanyecKuxX ypaBHEHHH.

Onpenenureny ¥ UX CBOKWCTBA.

IlonsTue OIPCACIIUTCIIA. MI/IHOPBI )48 anrerqueCKHe JOIIOJTHCHMUA.

CucreMbl TMHEHHBIX aNre0panyecKux ypaBHEHUH, OCHOBHBIE TOHITHS U ONpeere-
HUSL.

[TpaBuio Kpamepa penieHusi CUCTEM JIMHEMHBIX YPaBHEHUH.

OOparHas MaTpHIa U e€ BEIYUCIEHHE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOM MaT-
PHLIBL.

Pemienue cuctem JTMHEHHBIX alredpanyecKux ypaBHEHUNH METO10M 0OpaTHOM Mart-
PHIIBIL.

Meroa ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUM.
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PemreHne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTooM ['aycca.

Panr matpunel. Teopema Kponekepa — Kanennu.

OnHOpOHBIE CUCTEMBI JIMHENHBIX ypaBHEeHUI. Kpurepuii cyliecTBOBaHUS HETPU-
BHUAJIbHBIX PEIICHUN.

[ToHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIIEpaLUN.

Jlunelinass KOMOMHAIIMS BEKTOPOB.

JIuHeiiHas HE3aBUCUMOCTD M JIMHEMHASA 3aBUCUMOCTh T€OMETPUYECKUX BEKTOPOB.
Kputepuii nTuHerHON 3aBUCUMOCTH.

[Tonsitue 6a3zuca. KoopauHaTel BEKTOpA.

OproHopMupoBaHHbIi 0a3uc. PasnoxkeHne BeKTopa 1o BeKTopaM basmuca.

YnopsjioueHHasi TpoliKa BEKTOPOB.

CkansipHO€, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEICHIUE BEKTOPOB B OPTOHOPMHUPO-
BaHHOM Oasuce.

Ycaopus OpTOrOHaJIbHOCTHU, KOJUIMHCAPHOCTHU U KOMIIJIAHAPHOCTHU BCKTOPOB.

JInHelHbIe TPOCTpPaHCTRA.

Martpuua nepexojia ot 6a3uca K 6a3ucy.

CoOcTBeHHBIE BCKTOPbI U COOCTBEHHBIC 3HAYCHUS MaTpulbI.

Cuctembl KoopAMHAT. [lekapTOBbI IPSMOYTOJIbHBIE KOOPAUHATHI HA MJIOCKOCTH U B
IPOCTPAHCTBE.

HOJ'ISIpHaSI CUCTCMaA KOOPJAHWHAT.

PaznuuHble TUIIBI YPaBHEHUN IIJIOCKOCTH U IPSIMOM.

Breruucnenue paCCTOHHI/Iﬁ MCKAY ABYMs TOYKaMU, TOYKOM U HpHMOﬁ, TOYKOU U
IIJIOCKOCTBIO.

Breruucnenue pacCTOAHNA MCKAY CKPCIIMBAOIIMMUCA ITPAMBIMHU.

Breruucnenue YTIJIOB MCXKAY ABYMS IPSAMBIMU, HpHMOfI U IJIOCKOCTBIO, ABYMSI IIIIOC-
KOCTAMMU.

KpuBbie BTOporo nopsjika ux reoMeTpu4ecKre CBOMCTBa U ypaBHeHus. [Ipusene-
HUE KPUBOW BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUY.

Kanonunueckue YPaBHCHHS 3JUIAIICA, FI/IHep6OJ'IBI, napa60nbl.

YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIKA.

Kanonuueckue ypaBHeHUs chepsl, HITUIICOUA, KOHYCOB, THIIEPOOTIOU OB, Mapa-
OOJIOUIOB.

OIIK-1

TunoBbie BApUAHTHI OWJIETOB
no aucturuinae «JIluneiinasi aaredpa»

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU ST POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YYPEXJEHUE BBICIIIET'O ObPA30OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKHUA YHUBEPCUTET»

(MOCKOBCKHWM MMOJINTEX)

Hucuumnuna «JIunelinas anrebpa»
Kypc 1, cemectp 1 .
IK3AMEHAIIMOHHbIN BWJIET

1. Ornpenenurenu U UX CBOWCTBA.
2. Pemmte MatpuuHOe ypaBHeHHe AXB =4 ecnu y [1 2) B (—1 2) .
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3. Pemute cucreMy METO10M 0OpaTHOI MaTpPHUIIBI {xl +2x, =-1 .
2x;=3x, =12
4. JlaHBl BEKTOPBI 7 =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,—10) . [IpoBepUTh — KOMILIAaHAPHBI JIH
onn. Eciii HeT, HaliTH 00BbEM MapaliieNienuieaa, MOCTPOCHHOTO Ha BEKTOpaX a.b,c.
5. Haiitu yron mexny Bekropamu a =(1,-2,-2) U p =(2,0,1) -

YTBepxkaeHo Ha 3acemannu kadenpel Marematuka» « 30» 03 2026 r., mpoTtokoi Ne 7
3aB. kadeapoii O.M. Bapanosa / /

MUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUICKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICHIET'O ObPA30OBAHUA
«MOCKOBCKHUM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

Hucuunnuna «Jluneitnas anre6pa»
Kypc 1, cemectp 1 .
9K3AMEHALIMOHHBbLIN BUJIET

1. JIuneitnas komOuHanus BektopoB. basuc. Koopaunatel BekTopa.
2. BoruncnuTe onpenenuTens MaTpuLbl C = 47, €ciu 12 -1).
A={3 1 0
011
3. Pemmre cucremy ypaBueHuid metosioM ['aycca [4x, —2x, +3x; =12,

X +5x, =3x3 =1,
2x; +3x, —2x3 =3.

4. [Tokazate, uto BekTtOprl m=(1-1,2) , n=(2,0,3), p=(-2,-11) oOpasyrwT Oa3uc B
IPOCTPaHCTBE.
5. Jlano obmiee ypaBHeHHe TipsiMoid  —2x+3y—5=0. HamnmcaTh: ypaBHEHHE IPSIMOM C YTIIOBBIM

K03 PUIIMEHTOM; YpaBHEHHUE NMPSIMOM B OTpe3Kax; HOpPMaJIbHOE ypaBHEHHE MPSIMOM.

VYTBepxkeHo Ha 3aceqaHuu Kadeapsl «Matematuka» « 30» 03 2026 r., nporokosn Ne 7
3aB. kadenpoit O.M. bapanona / /

J111s ipoBeIeHH s TPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYICHTOB B TUCTAaHIIMOHHOM (hopmare B pas-
pabotanHbIx Kadenpoit «MareMaTukay OHJIAHH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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