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1. Hean, 3a1a4u u IAHUPYyeMble
pe3yJabTaTbl 00y4YeHMsI
N0 JMCUMILINHE

K oCHOBHBIM yenam 0cBOEHUS AUCHMILTUHBI «JIuHeitHas anreOpay ciieyeT OTHECTH:

- BOCIIUTaHUE y CTY/IEHTOB OOIIe MaTeMaTU4YeCKON KYJIbTYpBhI;

- IpUOOPETEeHNE CTYACHTAMU IIMPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUN, YMEHUIN 1 HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJCHTOB K MHAYKTHBHOMY M JEAYKTUBHOMY MBILIUICHUIO HapsIy C
pa3BUTHUEM MAaTEMaTUYECKOW MHTYUIIUH;

- YMEHHE CTYICHTAaMH pPa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO M3Y4YECHHs YYEOHOH M Hay4HOM
JUTEpaTyphl, COACPKALIEH MATEMAaTUUECKHUE CBEICHHS U PE3YJIbTaThl;

- IOATOTOBKY CTYJEHTOB K JIEATEILHOCTH B COOTBETCTBHH C KBATM(UKAIIMOHHON XapaKTePUCTUKON
OakaiaBpa 1O HaIpaBJICHHUIO, B TOM uHcie (GOPMUPOBAHHWE YMEHUH HCIIOJIb30BATh OCBOCHHBIE
MaTeMaTHYeCKUE METO/IbI B IPO(PECCHOHAIBHOM J1€ATEIbHOCTH.

- TMOATOTOBKY BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJAPOB, BOCTPEOOBAHHBIX B YCIOBUAX IUGPOBOI
TypOYJEHTHOCTH U BBICOKUX TEXHOJOTHYECKUX PUCKOB COBPEMEHHOMN LIM(PPOBOI SIKOHOMUKH.

K oCHOBHBIM 3a0auam OCBOCHHMSI TUCHUILIUHBI «JIuHelHas anredbpay ciaenyeT OTHECTH:

- OCBOEHHE CTYJCHTaMH OCHOBHBIX MOHSATHI, METOJOB, (POPMUPYIOMINX OOIIYI0O MAaTEMAaTHIECKYIO
MOATOTOBKY, HEOOXOAUMYIO JJIsl YCTICUTHOTO PEIICHUS MTPUKIAIHBIX 3a71a4;

- (¢opMmupoBaHue Yy cTylaeHTa TpeOyemMoro Ha0opa KOMIIETEHIMI, COOTBETCTBYIOLIUX €ro
HAIpPAaBIICHUIO MTOATOTOBKU U 00ECIIEYUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.
HAIPAaBJICHUIO MTOJATOTOBKY U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TpY/a.
OO0yuenue no nucruiuivHe «JIuHeiHas anredpa» HampaBieHO Ha (POPMHUPOBAHHE Y OO0 yUYAIOLTUXCS
cienyoomux komnereHuui B coorBerctBuu ¢ ®I'OC (ypoBenb OakanaBpuara) 10 HalpaBICHHUIO
noarotoBku 09.03.02 «MubopMalioHHbIE CHCTEMBI U TEXHOJOTHHY», YTBEPKAEHHBIM MPUKA30M
MunoOpnayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021):

KOI{ U HAMMCHOBaHHE KOMHeTeHHI/Iﬁ I/IH)II/IKaTopr JOCTHIKCHUA KOMIICTCHIIMHU
OIIK-1. CnocoGeH npUMeHSTh HNOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (GU3MKH,
CCTGCTBGHHOHaquBIe u O6H_IeI/IH)KeHepHBIe BBEIUHCIINTEIBHON TEXHUKU U IIporpaMMupOBaHUst

3HAHUS, METOAbl MATEMAaTHYECCKOI'0 aHaJIM3a U NOIIK-1.2.  ymeer  pemaTb  CTaHIapTHBIC
MOJEIUPOBAHUS, TEOPETUYECKOTO U npodeccCHOHaNbHBIE 33Jaud C TMPUMEHEHHEM

TCCTBCHHOHAYYHbIX u MHXCHCPHBIX
SKCIICPUMCHTAJIBHOTO UCCJICIOBAHUSA B ecrec ve oHay 0bme CHEp
o 3HAaHWHK, MCTOJOB MATCMATHYCCKOI'O aHajlu3a Hu
HpO(i)CCCI/IOHaJ'IbHOI/I JACATCIIbHOCTH

MOJICJINPOBAHHUS
NOIIK-1.3. mMeeT HaBBIKM TEOPETHYECKOIO U
9KCHEPUMEHTAILHOTO MCCIEAOBAaHUS OOBEKTOB
npodecCHoHaIbHON JAeSITEeIBHOCTH

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

Huctunnuna «JIuHeitHas anre6pa» OTHOCUTCS K 00s3aTeNbHOM 4acTH OCHOBHOW 00pa3oBaTelbHOU
nporpaMMmbl  6510ka b1: Moaynes «MaTtemaTuueckue JUCIUILIUHBD.
Huctunnuna «JIuHeliHas anrebpa» obOecreynBaeT U3y4eHHUE JUCIUILINH:

B obsi3amenvhoil uacmu.
- MaremaTtnueckuii aHaIIN3;
- HucneHHble METOIBI B KOMITBIOTEPHBIX BBIYUCIIEHUSAX
- Maremarnueckast JJOTHKa U JAUCKPETHASA MaTEMaTHUKa,
- BBegenue B nporpaMMHpOBaHUE;



- Teopust BeposiTHOCTEM 1 MaTEMAaTHYECKasi CTATUCTHKA.

B uacmu, ghopmupyemoii yyacmnuxamu o6pazo8amenbHulX OMHOUEHUTL:
- CucTeMHBIA aHAIHU3;

AHann3 NaHHbBIX;

TectupoBanue MporpaMMHOTO 0OECICUEHUS;
[IpoexTupoBaHNE UHTETPALIMOHHBIX PELICHUI;
udposeie MmeTob1 00paObOTKH HHGOPMALIHH;
OYHKIIMOHAIBHOE MPOTPpaMMHUPOBAHUE.

B wacmu snexmusnvix oucyuniun:

MonenupoBanue OH3HEC-TIPOIIECCOB;

- MO,I[GJ'II/IpOBaHI/Ie CHUCTCM.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO6mmast TpyA0€MKOCTh IUCIUILUIMHBI COCTABIISIET 3 3a4€THBIX euHUIIbI -108 yaca.

3.1. Buabl y4eOHoi#i padoThl U TPYAOEMKOCTh

Ne Bt ve6Hoi paGOTLI KoimnuecrBo | CeMecTpbl
n/n ry p 4acoB 1
1 | AyaruTopHble 3aHATHSI 16 16
B ToMm uncie:
1.1 | Jexuuu 6 6
1.2 | CemuHapcKue/IpaKTHUYECKUE 3aHSTHSI 10 10
1.3 | JIaboparopHbIe 3aHATHS 0 0
2 | CamocTosiTesibHasi paboTa 92 92
B ToMm uncie:
2.1 | PI'P 50 50
2.2 | IloarotoBka K ceMHHapy 24 24
2.3 | IloarotoBka K 2K3aMeHY 18 18
3 | [IpomeskyTOUYHAs aTTeCTALMS
3auet/nud.3auer/7K3amMeH - DK3aMeH
HToro 108 108




ynpasienus» (bakanasp) 3aounas popma oOyuenus (2025 rox madopa)

3.2. TemaTu4ecKMii NJIaH U3yYeHUs NMCHHMILIMHDI «JInHeliHast aaredpay

CtpykTypa W coJep:kaHWe IUCIUIUIMHBI 1O HampasieHuto noaroroBku 09.03.02 «HudopmanuoHHble CUCTEMBI U
texHosorun» (OOpa3zoBarenbHass mporpamma (Mpodpuiab) «ABTOMAaTU3UPOBAHHBIE CHUCTEMbI 00paOOTKU UHGOpPMAIMU U

TpyaoeMKOCThb, Yac

AyauTopHas padora

Ne Pazjesnl/Tembl CeMuHapcku I[Ipaktuuec | Camocros
n/n AMCHHIJIHHBL Beero e/ Jlabopatop | 0 0 TebHAS
Jlexuun HBIE
npakTHyecku | oo | TOATOTOBK pabGora
€ 3aHATHS a
1 Pa3nen 1. DjieMeHTHI JJMHEIHOH aJareopbl 38 2 4 0 0 32
1.1 | Tema 1. Matpuiipl, ACHCTBUS HAJl MaTPHUIIAMHU. 6 1 0 0 0 5
19 Tema 2. Onpenenureny, UX CBONCTBA U BBIYUCIICHUE. 6 0 1 0 0 5
' MartpuyHas 3aluch CUCTEMBI JIMHEMHBIX YPABHEHMI.
13 Tema 3. OOpartHas MaTpHLa U €€ BHIYHCICHHE. Marpuynas 6 0 1 0 0 5
3aMKCh CUCTEMbI JIMHEWHBIX YpaBHEHUM.
Tema 4. Cuctembl IMHEHHBIX aNreOpanvdeckux ypaBHEHUH,
14 | OCHOBHDBIC NOHATHA M OTPE/ICIICH. Pemenue cuctem 8 1 0 0 0 2
' JMHENHBIX YpaBHEHUH MeToioM Kpamepa, meTonom
0o0paTHON MaTpUIlb
15 Tema 5. Peuienue cuctem JIMHENHBIX YPABHEHUNA METOJIOM 6 0 1 0 0 5
' l'aycca. Paur marpuisl. Teopema Kponekepa-Kanesnu.
Tema 6. Meron I'aycca B pon3BOJIBHBIX CHCTEMAX
1.6 | muHEWHBIX ypaBHEeHUI. OAHOPOIHBIE CUCTEMBI THHEHHBIX 6 0 1 0 0 5
YPaBHEHHUH.
2 Pa3nen 2. BekTophbl. 34 2 2 0 0 30




2.1

Tema 1. JIuneiinple omnepanuu HaJ BEKTOpaMH, UX CBOMCTBA.
Jlunelinple KOMOMHAIIMU BEKTOPOB. JIMHEWHO HE3aBUCHUMBIC
Y JJUHENHO 3aBUCUMbIEC CUCTEMbI BEKTOPOB.

2.2

Tewma 2. [lonstue 6azuca. KoopauHaTsl BeKTOpA.
KonnuneapHoCTh, OpTOrOHAIBHOCTH M KOMIUTAHAPHOCTH
BEKTOPOB.

2.3

Tema 3. CxansipHoe POU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

BeKTopHOG IMPOU3BCACHUC IBYX BEKTOPOB, €I'0 CBOMCTBA.

2.4

Tema 4. Cmen1aHHOE IPOU3BEAECHUE TPEX BEKTOPOB U €TI0
cBoiicTBa. Beruncnenne oobeMa nmapasienenumneaa. Y ciopue
KOJUJTMHEAPHOCTH, OPTOTOHAIILHOCTH U KOMITJIAHAPHOCTH
BeKTOpOoB. OpTOHOPMHUPOBaHHEIN 0a3uc. Beruncienue
CKJIAPHOTO, BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHHIHA
BEKTOPOB, 33JJAHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAaHHOM
6azuce.

2.5

Tewma 5. Jlunelinbie mpocTpaHcTBa. PasMepHOCTh 1 Oa3uc
JIMHEWHOT'O IIPOCTPAHCTBA.

Martpuua nepexoja ot 6asuca k 6azucy npeodpazoBaHue
KOOPJAMHAT BEKTOpa Mpu u3MeHeHuH 6a3uca. CoOCTBEHHBIE
BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI TUHEHHOTO omepaTopa.

Pa3zgen 3. KoMIieKCHBIE YHCIAa U MHOTOYJIEHbI

14

12

3.1

Tema 1. MHOXECTBO KOMILICKCHBIX YHCEIL. CDOpMBI 3aliucu
KOMIIJICKCHBIX YUCCII.

3.2

Tema 2. Onepanuu HaJl KOMIIEKCHBIMUA YHCIIaMHU.
Pa3nosxeHrne MHOrousieHa HA MHOYKUTEIN OCHOBHAs TeOpemMa
anreOpsl

Pa3znen 4. AHastuTHYeCcKasi TeoOMeTpust

22

18

4.1

Tewma 1. Cuctempl koopauHaT. Pa3nmuyHble TUITBI ypaBHEHUI
IIJIOCKOCTH

4.2

Tewma 2. PaznuuHble TUITBI ypaBHEHUN NPSMOM Ha IUIOCKOCTH
U B IIPOCTPAHCTBE

4.3

Tewma 3. B3anMHOE pacnoyioKeHUe IPSIMBIX Ha IJIOCKOCTH U
B IIPOCTPAHCTBE. BhIuncIeHNE pacCTOSHUN MEXKY IBYMsI




TOYKaMU, TOUKOU U MpsAMOM. B3aumHoOe pacrosoxenue
IJIOCKOCTEH. BhIuncienrue paccToIHUN MEXK1y TOUKON U
IIJIOCKOCTBIO

Tema 4. KpuBbie BTOPOTo MOpsiJIKa MX TEOMETPUUECKUE
CBOWCTBA. YPaBHEHHUS IJUIUIICA, TUTIEPOOIIBI, MapaboIIbl

4.4 | Obuee ypaBHeHHE KpUBOI BTOoporo nopsiaka. [IpuBenenue 6 0 5}
KPHUBBIX BTOPOTO MOPSAKA K KAHOHHYECKOMY BUTY.
[ToBepXHOCTH BTOPOTO MOPSIJIKA
Hroro 108 10 92




3.3 Conep:kanue pa3ieioB THCITATLIHHBI

Pa3nes 1. DineMeHTBI JIMHEHHOI aaredpol

Tema 1. Martpuiibl, 1eCTBUS HaJ MaTPULIAMH.

Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHE. MaTpuuHas 3allMCh CHUCTEMBl JIMHEHHBIX
YpaBHEHUH.

Tema 3. OOparHast MaTpHIa ¥ €€ BeIYUCICHHE. MaTpuyHast 3a1uch CUCTEMBI JINHEHHBIX ypaBHEHUH.
Tema 4. Cuctembl TUHEHHBIX anreOpanyecKux ypaBHEHUI, OCHOBHBIC MOHSTHUS U OMNPEICIICHUS.
Pemenue cucrem JIMHENHBIX ypaBHEHU MeTo10M Kpamepa, MeTo0M 00paTHON MaTpULIbI

Tema 5. Pemienune cucrem JHUHEHHBIX ypaBHeHUU MeTonoM [aycca. Panr wMarpuipsl. Teopema
Kponekepa-Kanemnu.

Tema 6. Metoa ['aycca B pOM3BOJIBHBIX CUCTEMAaX JIMHEHUHBIX ypaBHEHH. OTHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

Pa3znen 2. BekTopsbl.

Tema 1. Jlunelinble onepaluy HajJ BEKTOpaMH, UX CBOWCTBA. JIMHeliHble KOMOMHAIMU BEKTOPOB.
JInHeiHO He3aBUCHUMBIE U TMHEWHO 3aBUCUMBIE CHCTEMBI BEKTOPOB.

Tema 2. Ilonstue O6a3uca. Koopaunatsl BekTopa. KosmHeapHOCTb, OpPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTb BEKTOPOB.

Tema 3. CkansipHoe IpOU3BENEHUE BEKTOPOB U €ro cBoilcTBa. BekTopHOE npousBeacHHUE IBYX
BEKTOPOB, €TI0 CBOMCTBA.

Tema 4. CmemiaHHoe NpOU3BEAECHUE TPEX BEKTOPOB U €ro CBOWCTBA. BrlumciieHne obbeMa
napajuleJienunena. Y ciloBUE€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN 6a3uc. Beiuucnenue ckaasipHOro, BEKTOPHOTO U CMELIAHHOTO IPOU3BEIEHUI
BEKTOPOB, 33/JIaHHBIX KOOpAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBbIE MPOCTPAHCTBA.
PasmepHocTh W 0aswc JIMHEWHOTO MpocTpaHCTBA. Marpuiia mepexoma OT 0Oa3uca Kk 0Oasmcy
npeoOpa3oBaHue KOOpAWHAT BeKTOopa Hpu H3MeHeHMHM Oaszuca. CoOCTBEHHblE BEKTOPBl U
COOCTBEHHBIE 3HAUYEHUS IMHEHHOTO OTepaTopa.

Pa3zgen 3. KoMIiekcHBIE YHC/Ia U MHOTOYJICHBI

Tema 1. MHOXeECTBO KOMIUIEKCHBIX uncen. @OpMbl 3a1MCH KOMITJIEKCHBIX YHCET.

Tema 2. Omnepanuu HaJ KOMIUIEKCHBIMH YHWCIaMH. Pa3iiokeHne MHOrodsjgeHa Ha MHOKUTENH
OCHOBHas Teopema anreopsl

Pa3nen 4. AHaqmTHYecKasi reOMeTpHUs

Tema 1. Cuctemsl koopArHAT. Pa3nuyHble TUITBI YPAaBHEHUH MIJIOCKOCTH

Tema 2. PaznuuHble TUIIBI ypaBHEHUI NPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE

Tema 3. BzauMHOe pacnoyio)KeHHE HOpPSIMBIX Ha IUIOCKOCTH M B IPOCTpaHCTBE. Brlumcienue
paccTOsSHUN MEXIy IBYMs TOYKAMM, TOUKOM M NpsAMOM. B3auMHOE pacrosiokeHHEe MIOCKOCTEM.
Beruncnenue paccTossHAN MEKy TOYKON U IUIOCKOCTBIO

Tema 4. KpuBblie BTOPOro nopsjika ux reoMeTpu4eckue CBOMCTBA. Y paBHEHMS 3JUIUIICA, TUIIEPOOJIBI,
napabosibl O611ee ypaBHEHUE KpUBOW BTOpOro nopsaka. [IpuBeneHne KpuBbIX BTOPOro MOpsJIKa K
KaHOHM4eckoMy Buay. [IoBepxHOCTH BTOpPOro nopsiaka

3.4 TemaTnka npakTHYECKUX 3AHATHH MO TUCUHUILIUHE
«/Iuneiinast anredopa»

[IpakTnueckoe 3ansaTue 1. Matpuupl, aeiictBus Haa marpuuamu. ONpenenauTenu, UX CBOMCTBA U
BBIYUCIICHUC.

[IpakTuueckoe 3ansTHe 2. PemieHue cucTeM JIMHEHHBIX anreOpanyeckuX ypaBHEHMH METOJ0M
Kpamepa, metonom ob6paTHOI MaTpulibl, MeTo10M [aycca.

[Ipaktnueckoe 3anstue 3. JIluHeliHble onepanMy Haj BEKTOpaMH, UX CBOMcTBa. Brruncienue
CKaJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO Npou3BeleHUN BeKTOpoB. (COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS] MATPULIBI



[IpakTnueckoe 3ansitue 4. JlelcTBUS HaJ KOMIUIEKCHBIMHU 4YuciiaMH. Pa3nokeHre MHOTrodjieHa Ha
MHOXKUTEIIH

[IpakTnueckoe 3aHsitTue 5. Pa3nuyHble TUIBI YPAaBHEHUU IJIOCKOCTH M MPSMOW Ha MJIOCKOCTH U B
npoctpanctse. [Ipocrelimue 3a1a4u aHATUTUYECKON TeOMETPUH (BBIYUCIEHUE PACCTOSHUM U YIJIOB)

JlabopaTopHbIC 3aHATHUS HE TPEAYCMOTPEHBI.
3.5. TemaTuka KypcOBBIX MPOEKTOB (KYPCOBBIX Pador)

KypcoBbie npoekToB (KypcoBbie paOOThl ) Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. Hopmartusnbie 10kyMeHTbI 1 'OCThI

1. ®IrocC 09.03.02 «MudopmarmoHHbIe CUCTEMBI U TEXHOJIOTHH», YTBEPKIEHHBIM MPUKA30M
Muno6puayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021);
2. AxkanemMudeckuil yueOHbIN m1aH 1o HanpasieHuto noaArotoBku: 09.03.02 «Mudbopmanmonnbie

cucTeMbl U TexHojorum». [Ipoduns: ABTOMaTH3UpPOBaHHBIE CUCTEMBI 00paOOTKH MHPOpPMALUU U
ynpasieHus. Popma oOydenus — 3aounas. 2025.

3. OOpa3oBarenpHas mporpaMma 1o HarpasieHuto noarotosku: 09.03.02 «MupopManmoHHbIE
cucteMbl U TexHojorum». [Ipoduns: ABTOMaTH3MPOBAHHBIE CUCTEMbI 00paOOTKH HHPOPMAIUH U
ynpasnenus. @opma o0yuenus — 3aounas. 2025.

4, Vka3 Ilpe3upenra Poccuiickoit ®@eneparu ot 01.12.2016 Ne 642 «Crtparerum HaydHO-
TeXHoJIorn4eckoro passurus Poccuniickoit denepanum».

5.  IIpuka3 MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiaka NpUMEHEHNsT OPraHU3aLUsIME, OCYIIECTBISIOMIMMU 00pa30BaTEIbHYIO
JeSITeNIbHOCTh, 3JEKTPOHHOTO OOYYEeHHsI, IUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH IpU
peainzanuy 00pa30BaTENIbHBIX IPOrPAMM).

4.2.  OcHoBHasl IUTEpaTYypa

5. 1. 'opnay, b. A. JIunelinas anreOpa v aHaIUTHYECKas FeOMETpHsl : yueOHUK Juisl By30B / b.
A. Topnau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-507-
44063-4. — Tekcrt : anekTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/208664.

6. 2. Jluneiinple anredpa v aHATUTUYECKAS TEOMETPHS : y4eOHO-MeToAu4YecKoe mocooue / M.
N. CxBopnosa, 1. B. AutonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 c. — Tekcr : anexTpoHHBIH // JIaHb : 2IeKTpOHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/240020.

7. 3. Tyran6aes, A. A. JIuneiiHas anredpa u aHaJUTUUYECKasi TeOMETpUs : ydeOHUK / A. A.
Tyran6aes. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TexkcrT :
ANeKTpOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3 JlonmosiHUTEIbHASA JIUTEPATYypa

. Munocnues, B. b. Kypc Marematuku /y1st TEXHUUECKHUX BBICIINX YY€OHBIX 3aBE/ICHUN ;| yaeOHOE
nocobue / B. b. Munocues, B. I'. 3y0okoB, B. A. JIsxoBckuii. — 2-e u3zf., ucnp. — CaHKT-
[TerepOypr : Jlans, 2022 — Yacte 1 : AHanuTnueckas reomerpust. [Ipenenst u pspl. @yHKIUHN U
npou3BojHbIe. JIuHeilHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTpoHHBIH // JIaHb : 3neKkTpoHHO-0MOMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/211352.
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2. Munocues, B. b. Kypc Marematuku /y1st TEXHUUECKHUX BBICIIMX YY€OHBIX 3aBEICHUM : yaeOHOE
nocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeiHEHKO. — 2-€ u31., uctp. — CaHKT-
[TerepOypr : Jlanpb, 2022 — Yacts 2 : DyHKIIMN HECKOJIBKUX NIEpeMEHHBIX. MIHTErpaspsHOe
ucuncnenue. Teopus monst — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Texkcr :
AIeKTPOHHBIN // JlaHb : aekTpoHHO-OnbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Munocres, B. b. Kypc MareMaTtuku a1 TEXHUYECKUX BBICIIMX YUY€OHBIX 3aBEJCHUH : yueOHOE
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y0koB. — 2-¢ u3z., ucnp. — Cankr-IlerepOypr :
Jlanp, 2022 — Yacts 3 : [{uddepennmnanbapie ypaBHEHUS. Y paBHEHUS MaTEMaTHIECKON (DU3UKH.
Teopust ontummsanun — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TekcT : a5eKTpoHHbIH //
Jlansb : snexTpoHHO-OMOIHOoTeuHas cucrema. — URL: https://e.lanbook.com/book/211358.

4.4 DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCYPChI

[IpoBenenue 3aHATUH W aTTecTalMii BO3MOXHO B AMCTAaHIIMOHHOM (opMmaTe C HpHUMEHEHHEM
cUCTeMbl AucTaHIMOHHOro oOyuyeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBarelbHBIX pecypcoB (DOP) mo Bcem pasaenam

MIpOrpaMMBIL:.

Haszeanue 50P

JluneitHas u BekTOpHas ainredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIUTHYECKass FTCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u

https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAasl FCOMeTpI/I}I

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

HOpH,I[OK IIPOBCACHUS pa60T B JUCTAHIIMOHHOM (I)opMaTe YCTAHABJIMBACTCA OTACIIbHBIMU
pacTopsHKCHHUSIMH ITPOPEKTOPa 1O yIeOHOU paboTe W/UiTU IIEHTPOM Y4eOHO-METOINICCKON PabOTHI.
Ka)K,I[BIﬁ CTYACHT O6€CH€‘1€H WHAUBUAYAJIIbHBIM HCOTPAHWUYCHHBIM JOCTYIIOM K 3J'ICKTpOHHOI71
6I/I6JII/IOT€KC MockoBckoro nmoiaurexa
https://online.mospolytech.ru/coursel/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHallbl B DJIEKTPOHHOM  BHJIE,
MNpEACTAaBJICHHBIC Ha canre mospolytech.ru B pasaciic: «]_[eHTp MAaTEMATU4YCCKOI 0 O6pa30BaHI/I$I»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nsle yueOHO-MeTOAMUECKHE U MHPOPMAILIMOHHBIE MaTepHalIbl IPEICTAaBIEHbl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedyens pecypcoB MHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «VHTepHeT» IIsi OCBOCHMS
IMCHUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3UOHHOE ¥ CBOOOHO paclpocTpaHsieMoe NPOrpaMMHoOe o0ecreyeHune
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHHbIe MpodeccuoHaIbHbIE 0a3bl JaHHBIX U MH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepedyensb pecypcoB cetu UHTEpHET, AOCTYNHBIX AJIA OCBOCHHS JUCUMILIUHbI:

Ne HaunmeHnoBanme Ccbliika Ha pecypce JocTrynmHocTh

NudpopManuOHHO-CIIPABOYHbIE CHCTEMBI
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http://mospolytech.ru/index.php?id=5822
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JocTtynHa B cetn
WNuTepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetu

KoncymprantlLtioc http:// www.consultant.ru | ToctymHo

[Topran ®enepanbHbIX
roCyJapCTBEHHBIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHo

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
Hurtepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | locrynHna B cetn
ru/ Hutepuer 6e3
OTpaHUYCHUIN

IpodeccuonanbHbie 6a3bl JAHHBIX

baza nanHbIX HaydIHOU http://www.elibrary.ru HocrymHO
3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
OJIUTCMATHYCCKas pe(bepaTI/IBHO-
O6ubnuorpaduueckas u
HaYKOMCTpHUYICCKAA
(bubnmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuajbHO-TEXHUYECKOEe o0ecnevyeHne U CIUIIUHbI
MarepuanbHO — TeXHUYECKasi 0a3a YHUBEPCUTETA 00ECIICUMBAET MPOBEJACHUE BCEX BUIOB 3aHSATHUH,
IPEJYCMOTPEHHBIX y4YeOHBIM IIJJAHOM, W COOTBETCTBYET JCHUCTBYIOIUM CAHUTapHbIM U
MPOTHBOMOYKAPHBIM IIPAaBUIIaM U HOpMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIOIB3YET
y4eOHbIC ayTUTOPUU U3 00111ero POoH1a YHUBEPCUTETA.

[Ipy HEOOXOAUMOCTH JUIsl TPOBENCHHUS WHTEPAKTHBHBIX  MPAKTHYECKUX  3aHITHIA
WCTIOJB3YIOTCS] KOMITBIOTEPHBIE KIIACChl YHHBEPCHUTETA.

6. MeToanueckne peKOMeHIAIMU
6.1. Meroauyeckue peKOMeHAANH sl PenoiaBaTes
110 OPraHM3auuM 00y4YeHus

[Ipexxne Bcero, cienyeT oOpaTUTh BHUMAHUE CTYJECHTOB HA TO, YTO MPAKTUYECKH BECh M3YIaeMbIi
UMH MaTepuasl He TpeOyeT Kakoi-mu0o creruanbHON (IOMOJHUTEIBHOM) MOJTOTOBKH U BIOJHE
MOKET OBITH YCIICUIHO U3YYCH, €CJIN CTYACHTEBI 6YJIYT MoCeaTh 3aHATHA, CBOCBPEMCHHO BBITIOJIHATD
JIOMAIIIHUE 3aJIaHMsI U TOJIb30BAThCS (IIPU HEOOXOIUMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAllUN B
TEYeHHE KaXJIoro cemectpa. Bomemmue B kypc JIuHelHON anreOpbl pas3aensl SBISIOTCA
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KJIACCUYECKHMH, B TO € BpPEMsS OHHM IMPAKTUUYECKH OPUEHTHPOBAHBI, TaK KaK MMEIOT IIUPOKOE
pacrpocTpaHeHHe JUIsl PelIeHUs] pa3HOro poja 3ahad BHYTPH CaMOil MaTeMaTHKH M MPUKIIATHBIX
3amad. X ocBOeHHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO M SCHO CTPOUTH
YCTHYIO U MHUCHBMEHHYIO Peub, YCIICIIHO MPUMEHSATh HAKOIJICHHbIE 3HAHHS B MPO()eCCHOHAIBLHON
NeSITeNIbHOCTH.

Heo6xoanmo ¢ camoro Havasna 3aHATHIA PEKOMEH/I0BaTh CTYIEHTaM OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JTUTEPaTypy, a B KOHIIE CEMeCTpa JaTh CIIMCOK BOIIPOCOB IS MOATOTOBKH K K3aMEHY.

Ha nepBoM 3aHSATHH [0 JUCHUIUIMHE CIEAYET 0053aTEIbHO MPOUH(POPMHUPOBATH CTYICHTOB O BUE
u hopMax TeKyllel U MPOMEXKYTOUHOM aTTecTaluii Mo AUCUUIUINHE, CPOKAX X MPOBEICHMUS,
YCIIOBHSIX JIOIYCKA K IIPOMEXYTOYHOHN aTTeCTalluy, IPUMEHSEMBIX BHIaX IPOMEKYTOUHOTO
KOHTPOJISL.

W3noxeHne TeopeTHIecKoro MaTepraia JOIHKHO COPOBOXKIATCS MILTIOCTPATUBHBIMU IIPUMEPaMH,
THIATEILHO OTOOPaHHBIMU IPENoAaBaTesieM TaK, YTOObl TEXHUUYECKHE TPYAHOCTH U BBIKIAJIKHU MPU
pELICHUH 3a/laud HE OTBJIEKAIU OT TJIABHOTO: OCMBICICHUS WUJCH U CYTH NPUMEHSIEMBIX METOOB.
Crnenyet Bcerza ykasblBaTh HMpUMEpPHl MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHUAX
ypaBHEHH U (POPMYIL.

[TpakTryeckue 3aHATUS JODKHBI OBITH OPraHW30BaHBI MPENOJIaBaTEIeM TaKUM 00pa3oM, 4TOObI
OCTaBaJIOCh BpEeMs Ha TMEPUOIUYECKOE BBHIMOJHEHUE CTYACHTAMH HEOOJBIION CaMOCTOSITEIbHON
paboThI B ayIUTOPUU AJIs1 IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHarna.

[IpenonaBaTens, BeAyNIMiA MPAKTUIECKUE 3aHATHUS, JOJDKEH COTJIACOBHIBATh y4eOHO-TEMaTHUECKHI
IJTaH 3aHATHHA C JIGKTOPOM, HUCTOJIb30BaTh €IMHYIO CHCTEMY 0003HAuCHUH.

[IperonaBatento ciemyer J0OMBAaTHCS CHUCTEMATHYECKOW HEMPEPBIBHOW pabOTHl CTYJCHTOB B
TEYEHHE CEMeCTpa, HE0OXOJMMO BBIABIISATH CUIIBHBIX CTY/ICEHTOB U MPUBJIEKATh X K HAYYHOU paboTe,
K YYaCTHIO B Pa3HOTO pOJia OJIMMITHA/IaX U KOHKYpCax.

CTyneHT MAOJDKEH OIIylaTh 3aMHTEPECOBAHHOCTH MPENoJaBaTeNisi B JOCTHKEHHM KOHEYHOTO
pe3yibTaTa: B IpHOOpPETeHUH 00yUYatOIMUMHUCS MPOYHBIX 3HAHWN, YMEHHUH U BJIaJICHUsI HAKOTLJIICHHON
uHpopMalren s pemeHus 3a1ad B IpohecCUOHaIbHOM JesTeIbHOCTH.

OO6pa3zoBaTebHbIE TEXHOJIOTHH.

[TpoBenenue 3aHATUI U aTTECTAlM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOTO 00yueHus ynusepcurera (CAO-LMS) Ha ocHOBE pa3paboTaHHBIX
kaeapoit «MaremaTuka» 3JIEKTPOHHBIX 0OpazoBaTeibHbIX pecypcoB (DOP) mo Bcem pasnenam
MpOrpaMMsl (cM. 1. 4.4).

[Topsimox mnpoBeneHuss paboT B JUCTAHIMOHHOM (opMaTe yCTaHABIMBACTCS OTIEIbHBIMU
PacoOpsKEHHUSIMU TTPOPEKTOpA MO y4eOHOM padoTe M/UiTH IIEHTPOM yueOHO-METOIMYECKOU PaObOTHI.
6.2. Meroauyeckue yKa3aHus 1Jisi 00y4aAIOUIUXCHA 10 OCBOECHUIO

AUCHUILIMHBI
Pa3nen: 3j1eMeHTHI JIMHEHOM aaredpsbl
Martpuisl u onpenenurend. [Ipexzae Bcero, CTyAEHT JODKEH MOHATh, YTO MAaTpHIlA — 3TO Tabiuia
yucen (mpuyeM 3Ta Tabiuila MOKET UMETh OJMHAKOBOE YUCIIO CTPOK M CTOJIOIIOB, @ MOKET OBITh U
IPSIMOYTOJIBHOIT), @ ONIpeeNIuTeNb- 3TO YUCIIO, 3alIMChIBAEMOE B BU/I€ KBAJAPAaTHOM TaOIMIIbI, TO €CTh
OTIpEICTUTENN CYHIECTBYIOT TOJIbKO y KBaJpaTHbIX Marpull. Cienyer oOpaTuth 0co00e BHUMaHUE
Ha OIepanuio YMHOXKEHHUS IPSIMOYTOJIbHBIX MATPHUIL U MOHATh, KAKUM MOJIY4aeTCs MOPSII0K MaTPUIIbI
— npousBereHus. OcoOEHHOCTh MaTpUIl TAKKE€ COCTOMT B TOM, UTO IMPOU3BEIECHUE MaTpUIl HE
MEPECTAaHOBOYHO, TO €CTh CJIEIyeT 00s3aTeIbHO YOEIUTHhCS B 3TOM, PELIMB COOTBETCTBYIOIIHE
3amaud. BaxxHbIM sBisieTcsl MOHsATUE OoOpaTHOM Matpuilbl. Hajmo 3HaTh ycioBHe CylecTBOBaHUS
0o0paTHOW MaTpHIBI U AITOPUTM ee mocTpoeHus. Ilocie ee BbIUMCIEHUS 1IeIecO00pa3HO JeNaTh
MIPOBEPKY MPaBWIBHOCTH PEIIEHHUS, BBIOJHUB OIEpalMIi0 YMHOXEHHUS (JODKHA TMOJYyYUTHCS
ennHUYHas Mmartpuia). llpu u3yueHuu ompezaenuTened HaA0 YETKO YCBOWTH IMOHATUS MHHODA,
anreOpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYHUCIIEHHBIE CBOMCTBa ompenenurens. J[is ocBoeHHs
TEXHUKHU BBIYHCIICHUS ONpEIenUTeNeH 11enecoo0pa3Ho, BHIOpaB NPOU3BOJIBHBIN ONPEIEIUTENb BBIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHHE U IO CTPOKaM U
no cronbnam. OOpatuTe BHUMaHHUE, KaKHE CTPOKH (CTOJIOLBI) MpEeANoYTUTEeNbHEe BBIOUpATh IS
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PACKPBITHS ONPEACIUTENS, YTOOBI yIIPOCTUTH €ro BhraucieHne. OcooeHHOo 3¢ (HEKTUBHO BHIYUCIICHHE
OTIPEICNIUTEINISL C TIOMOUIBIO 3JIEMEHTAPHBIX MPEoOpa3OBaHMM, MPUBOIALIMX €r0 K TPEYrOJbHOMY
Buny. Ilpu u3ydeHun pemieHui cucTeM JUHEHHBIX anreOpanyeckux ypaBHeHui (CJIAY) ob6parute
BHUMaHUE, MPEXKIE BCEro, Ha MOHATUE PEUICHHs] CUCTEMBI U YCIIOBHUS CYLIECTBOBAHUS PEILIEHUHN B
3aBHCHUMOCTH OT COOTHOUICHHS MEXKIY PAHTOM MAaTPHIIbl, PAHTOM PACIIUPEHHON MAaTPUIbI CUCTEMbI
U YHCJIOM HEW3BECTHBIX M ypaBHeHUH. OOparuTe BHUMaHHME Ha YCIOBHS NpPUMEHEHHUs (hopmyi
Kpamepa u wmeroma oOpaTHoii MaTpulibl. BHuMarenbHO pa3depute MpUMeEpbl pelieHus
MPOU3BOJILHBIX CHUCTEM JIMHEHHBIX aireOpanueckux ypaBHeHHH wmeronom [aycca (BBemeHue
0a3MCHBIX U CBOOOHBIX TIEPEMECHHBIX ).

Pa3nes: JieMeHThI BEKTOPHOM aaredpnl

[Tpy u3yyeHUH HaHHOM TeMbl HEOOXOAMMO OOpaTHTh BHUMAaHUE HA JMHEHHBIC Omepaluu Hal
BEKTOpaMH, HAa TOHATHS JIMHEMHOW HE3aBUCUMOCTH W JIMHEHHOM 3aBUCUMOCTHM BEKTOPOB, Ha
(byHIaMeHTalIbHOE MOHATHE 06a31ca BEKTOPHOT'O IPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha
pas3ioXeHue BEKTOpa Mo 0Oa3ucy. 3HATh OINpeNeNeHUe, FeOMETPUUYECKHE CBOWCTBA CKAJISIPHOTO,
BEKTOPHOI'O U CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB, (DOPMYIIBI 171l UX BHIYKUCIICHHS B BEKTOPHOU U
B KoopauHaTHOH Qopme. OOs3aTenbHO 3HATh U YMETHh INPOBEPSTH YCIOBHS OpPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YMCJ1a 1 MHOTO4JICHBI

B sTom paszgene, mpexkie BCEro, Haao MOHATh, YTO KOMIUIEKCHOE YKCIO SIBUJIOCH PACHIMPEHHEM
MIOHATHUS ICHCTBUTENBHBIX YMCEN, 3HATh ONPEACICHNE U TPU (HOPMBI 3aITUCH KOMILIEKCHOTO YUCIIa
(anreOpanueckyro, TPUTOHOMETPUUECKYI0 M TOKa3aTeNIbHYI0), T€OMETPUUYECKYI0 HWHTEPIPETAIIIO
KOMIUIEKCHOTO YMCJIa U B3aMMHO-OJJHO3HAUYHOE COOTBETCTBHE MEKY MHOMXECTBOM KOMILJIEKCHBIX
Yrcell ¥ MHOXXECTBOM TOYEK KOMIUIEKCHOHM MiIockocTu. 3HaTh (hopmyny Diinepa. KomruiekcHbie
quclia MO’KHO M300pakaTh ¢ TIOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOH 1utockocTH. [loaToMy onepanuun
CIIO)KEHHSI M BBIYMUTAHMSI KOMILUIEKCHBIX YHCENl MOTYT OBITh CBEACHBI K ONEpalUsAM CIOXKEHUS U
BBIUUTAHUS COOTBETCTBYIOLIMX BEKTOpOB. Hajno 3HaTh U yMeTh BBINOJIHATH ONEpallMd YMHOXKEHHUS,
JIeNieHUsl, BO3BEJCHUS B TIOJOXKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3allUCAHHBIX B
TPUTOHOMETPHUYECKON (hopMe, N3BICUCHHUS KOPHS N-0i CTETIEHH M3 KOMIUIEKCHOTO uncia. Cienyer
0o0paTUTh BHUMAaHHE Ha TO, YTO MHOXKECTBO KOMILJIEKCHBIX YHCEIl SIBIISETCS 3aMKHYTBIM, TO €CTb
mobas anredpanyeckast onepanusi HaJ KOMIUIEKCHBIMU YMCJIAMU HE BBIBOJUT 3a MPEAEIbl 00JacTH
KOMIUIEKCHBIX uucels. Hano 3HaTh pazinyHble BUABI PA3I0OKEHUS MHOTOWIEHA HA MHOXKHUTEIHU U
CllydaeB, KOI/Ia Cpeld KOpHEH MHOrouwieHa MOryT ObIThb KpaTHbIE, KOMILJIEKCHbIE KOpHHU. OTH
CBelleHUsI OyAyT MCIIOJIb30BaThCsl, HallpUMEp, B HMHTErPAJIbHOM MCUYMCICHHUU IPU BBIYHUCICHUHU
UHTErpajioB OT JApOOHO-pAIllMOHATbHBIX (DYHKLIMHA, MpU PpEHIeHUH JIMHEHHBIX OJHOPOJHBIX
muddepeHranbHbIX YpaBHEHUH N-TO MOPSAIKA C MOCTOSHHBIMU K03 duiinenramu.

Pa3nen: AHaIMTHYECKAs reOMeTPUs

[Ipy M3ydeHUN aHAIUTHYECKONM TIEOMETPUM CIIEQYET, MPEKIE BCEro, MOHATh, YTO €€ 3aJadeiut
SBJIETCS. U3YUYEHUE TE€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM AHATUTHUECKUX METOOB aireopbl U
MaTEMaTHYECKOr0 aHaiuu3a. B OCHOBE Takoro mnoAaxoAa JEKUT METOJA KOOpJAWHAT, BIIEPBBIE
cucreMaruyecku npumMeHeHHbI P. JlekapToM. OCHOBHBIE MOHATUSA T€OMETPUH (TOYKa, MpsMmas,
IJIOCKOCTB) SIBJISIFOTCSL HEONPEAETISAEMBIMU, U JUISI MX ONMCAHMS MPUMEHSETCS aKCMOMATHUYECKUN
METO/I, TO3BOJISIIOIINM YCTaHOBUTH B3aUMHO OJTHO3HAUHOE COOTBETCTBUE MEXIY MHOKECTBOM TOUEK
IpSIMOl M1 MHOXKECTBOM JIEHCTBHUTEIBHBIX YMCEN M, TAKUM 00Opa3oM, BBECTU CHUCTEMY KOOpPIMHAT.
Hano yetko ycBouTH paznuyHbie (OpMbI ypaBHEHUIN NPSAMON M IIOCKOCTU YMETh MEPEXOIUTh OT
oJHOH popMBI K 1pyroif. CiieayeT OCMBICIUTD U YCHEITHO MPUMEHSATh PEIICHHs KITACCUYECKUX 3a1a4
aHAJIMTUYECKOW T€OMETPHUH O B3aUMHOM PACIOJI0KEHHUH MPSAMBIX U IJIOCKOCTEH, YMETh ONpenesaTh
YTJIBI U PACCTOSIHUS MEXKAY Pa3IMUYHBIMU T€OMETPUYECKUMH O0BEKTaMHU.

VYcnemHoe w3ydeHHe AMCUMIUIMHBL «JIuHelHas anreOpa», MpUOOpeTeHHE HEOOXOANMBIX
KOMIIETEHIIMI, YMEHHUI 1 HaBBIKOB BIJIQJICHUS MaTEMaTHYECKUM allapaToM TpeOyeT OT CTYJEHTOB
OOJBIIION caMOCTOSTENhHOM paboThl. HeoOxomumo oOpaTuTh BHUMaHHE, YTO KOJWYECTBO YaCOB,
OTBOJIMMBIX Ha CAMOCTOSITETIbHYIO pa0OTY B COOTBETCTBUH C YU€OHBIM IUIAHOM, OOJIbIIIE YHCIIA YACOB,
OTBOJMMBIX Ha BCE BUJIbl ayIUTOPHBIX 3aHATUH.
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CamocrosiTennbHass paboTa SBJISETCS OJHUM W3 BHJIOB y4eOHBIX 3aHATHH. Llenh camocTosTenpbHOM
paboThI — MPAKTUIECKOE CAMOCTOSITEILHOE TTOTyUYEeHUE CTYICHTAMU HABBIKOB PA0OTHI B MIPOTPaMMeE
MaTEMaTHYECKOr0 MOJICTUPOBAHUS, pACCMATPHUBAEMBIX B MIPOLIECCE U3YyUEHUS AUCLIUTIIHHBIL.
AynutopHas caMOCTOsSTeIbHasT paboTa MO AWCIUILIMHE BBHIMOTHACTCS Ha YU4COHBIX 3aHSTHUSX IO]
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOJIaBATENsI U [0 €T0 3a/1aHUI0.

BreayauropHasi camocTosiTeNbHAsE pab0oTa BBITIOTHSIETCS CTYISHTOM I10 33/IaHUIO TIPETIoaBaTens, HO
0€e3 ero HermoCPeCTBEHHOTO y4acTHsl.

3aoauu camocmoamenvHoil padomel cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOM paboThI;

- OCBOGHHE COJICPKAHUS TUCLUUTLITUHBI;

- yrayOseHue coiep KaHus U OCO3HaHKWE OCHOBHBIX MOHATUN AUCLIUIIIINHBL;

- UCIIOJIb30BaHUE MaTepuaia, COOPaHHOTO U TOJYYCHHOTO B XOJI€ CAMOCTOSITEIbHBIX 3aHSATUI IS
3¢ PEeKTUBHOMN MTOATOTOBKU K 3K3aMEHY.

Buowl eneayoumopnoii camocmoamenvHoit pabomot:

- BBIIIOJIHEHUE pacyeTHO-TpapuuecKkux pador;

- IOJITOTOBKA K YK3aMEHY;

- IOATOTOBKA K CEMUHAPY;

J171s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHOM pabOThl HEOOXOIMMO MPONTH CIEAYIOIINE ITAIIBI:
- OTpEeIEIICHUE eI CAMOCTOSITEIbHON pabOThI;

- KOHKpETHU3allKsl TO3HaBaTEIHLHOM 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOTO CrIoco0a JACMCTBUS, BEAYILIETO K PEIICHUIO 3a1a4H;

- IJTAaHUPOBAHUE PAaOOTHI (CAaMOCTOSITENILHOM UITH C TOMOIIBIO MIPEToAaBaTensl) HaJl 3aJJaHHEM;

- OCYIIECTBJICHHE B TIPOILIECCE BBIMOJHEHUS CAMOCTOSATEIBbHONM pabOThl  CaMOKOHTPOJIS
(IpOMEKYTOYHOTO ¥ KOHEYHOT'0) PE3YJIbTaTOB pabOThI M KOPPEKTUPOBKA BHIMOJIHEHHS paOOTHI;

- pednekcus;

- Ipe3eHTaIMs paboTHI.

7. DoH/1 OLIEHOYHBIX CPEICTB

B mporiecce 00yueHUs HCIIONB3YIOTCS CIEIYIONINE OIEHOYHBIE (POPMBI CaMOCTOSITETTHHON pabOTHI
CTY/IGHTOB, OIICHOYHbIE CpPEACTBAa TEKYIIErOo KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOUYHBIX
aTTecTaluu:

- pacyeTHO-TpaduuecKue paboThl;

- KOHTPOJIbHBIE PA0OTHI;

- TECTUPOBAHHUE;

- DK3aMeEH.

OLleHOYHBIE CpPENICTBA TEKYIIErOo KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIC 3aaHuUs
WHIUBUAYAIBHO AJIS1 KaXI0T0 00yUYaroerocs.
B pe3synbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs) POPMUPYIOTCS CIEAYIONINE KOMIIETCHITHH:

KOJI KOMIICTCHIIMU HaunmenoBaHnue KOMIICTCHIIMM BbINIYCKHUKA

OIIK-1 CnocoOeH UCIoIb30BaTh TIOJIOXKCHH A, 3aKOHBI 1 METOJAbI €CCTCCTBCHHBIX
HAaYK U MAaTCMATHUKU OJI PCIICHUA 3aaa4 HH}KeHepHOﬁ JCATCIIbHOCTH

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
Bun koHTpOSIS
HaunmenoBanue Kpatkas xapakrteprucTrka KOHTPOJIS
Ne n/nt pE3yJIBTAaTOB
KOHTPOJIS PE3yNbTAaTOB O0yUYEHUS
o0ydeHus
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pe3yIbTaTOB
00yJeHus

PacuetHo-
1 rpaduueckas
paborta

Texymmit

OOyuarommiics B~ TEYEHHE  ceMecTpa
CaMOCTOSITEIIbHO BBINOJHSET PsJi PacyeTHO-
rpaduueckux pabor mo teme pasmena. I[lpum
IPOBEpPKE MPENOaBaTeNlb OLCHUBACT KAYeCTBO
o opMIICHHSI, TPABIJIBHOCTh PACUETOB.

KoHntposbHas
paborta

Texymmit

Pemenue KOHTPOJIbHOU paboThI
OCYIIECTBJISIETCS. HAa IIOCIEIHEM  3aHATUU
uzydaemoro pasaena. KoHTponbHas pabora
BBITIOJIHSIETCS WHIUBUTyAJIbHO KaXK]IbIM
ctyneHtoM. Ilpu mnpoBepke mpernoaaBareib
OIICHUBAET MPABWIBHOCTb  MPOU3BEICHHBIX
pacueToB.

3 Tect

Tekymunit

TectupoBaHnue MPOBOAUTCS HA IOCIETHEM
3aHATUM M3ydaeMoil Tembl. TecTupoBaHue
ocyuiecTBisiercs, JuOO  MOpU  MTOMOLIA
KOMITbIOTEPHOM CUCTEMbI TECTUPOBAHMSL, TUOO C
MCIIOJIb30BaHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymakHOM HocuTene. B pamkax tectupoBaHus
IIPOBEPSETCS] 3HAHUE TEOPETUUECKOM Oa3bl.

4 DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTounas arrectanus oOydarolmuxcs B
dopMe 3K3aMeHa MPOBOAMUTCS IO Pe3yibTaTaM
BBITIOJTHEHHUSI BCEX BUJOB Yy4eOHOW paboThI,
IIPEyCMOTPEHHBIX YU€OHBIM IJIAHOM I10 IaHHOM
JUCLUIUINHE, IIpU  3TOM  YUYUTHIBAIOTCSA
pe3ynbTaThl TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH B
TeueHue ceMectpa. OLEeHKa CTEeNEeHU TOCTUKEHUS
0o0y4JalImuMUCs  IUIAHUPYEMBIX  PE3yJbTaTOB
oOyyeHHss 1O  JUCHMIUIMHE  MPOBOJAUTCS
IIpenojaBareyieM,  BEAyIIMM  3aHATHS 1O
JUCLHUIIIIMHE METOIOM JKCIEepTHOM oueHkH. 1o
UTOTaM  NPOMEXYTOYHOM  aTrTecTaluu 10
JUCLHUIIJIMHE BBICTABIISETCSA OLICHKA «OTIUYHOY,
«XOpouIo», «YZOBIIETBOPUTEIILHO 1581071
CHEYJOBJIETBOPUTEIBHOY.

7.2.

IIIkana u KpUTEPpUN OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUS

[Toka3zareneM olleHUBaHMS KOMIETEHIIUH Ha pa3IMYHBIX 3Tanax UX GOpPMHUPOBAHUS SIBIISETCS
JOCTHKEHHE 00Y4aIOIUMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUs 110 AUCHHUIIINHE (MOJYIIIO).

IToka3zarTein

Kpurtepun onennBanus

2

3

4

5

3HATD:
TEOPETHYCCKHE
OCHOBBI INHEHHOM
anreOpsl 1
AHAIMTHICCKOMN
TECOMETPHH,

KOMIIJICKCHBIC 4YHKCJia.

OOyuaronmiics
JIEMOHCTPHUPYET
TIOJTHOE OTCYTCTBHUE
HITH HEJI0CTATOTHOE
COOTBETCTBHUE

CJICAYIOUX 3HAHUI:

TEOpETUUYECKUE
OCHOBBI JINHEHHOM
anreOpsl 1

OO0yJaroniuiics
JIEMOHCTPHPYET
HETOTHOE
COOTBETCTBHE

CJICAYIOIHNX 3HAHMIL:

TEOPETUYECKUE
OCHOBBI JJUHEHHOI
anreOpsl 1
aHAJTUTHYCCKON

OOyuaronmiics
JIEMOHCTPUPYET
YaCTHUYHOC
COOTBETCTBHE

CJICAYIOMUX 3HAHMM:

TEOpEeTUUECKUe
OCHOBBI JINHEHHOI
anreOpsI 1
AHAJUTHYCCKOMN

OO0yuaronimiics
JIEMOHCTPUPYET
MOJIHOE COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
TEOPETUUECKUE
OCHOBBI JINHEHHOM
anreOpsl 1
AHAJTUTUYECKON
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AHAIMTHYECKOH TreOMETPHH, r€OMETpHH, TeOMETPHH,
TreOMETpPUH, KOMIUIEKCHBIE YHCNIA. | KOMIUICKCHBIC YHCJIA. | KOMIUICKCHBIC YHUCIIA.
KOMIUIEKCHBIE YHCIIA. . Jomyckarorcs CBo0o1HO onepupyer
HE3HAYHUTEIbHBIC PHOOPETEHHBIMH
OIIMOKH, HETOYHOCTH, | 3HAHHSAMH.
3aTpyJHEHHS IPU
AHAJTUTUYECKUX
olepanusx.
YMeTh: OO0yuaromuiicst He OO0yuaromuiics Obyuarommiics Obyuarommiics
pewath 3a1a4u 1 YMeEET W B JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YIpaKHEHHS HEJJOCTaTOYHOM HETOoJTHOE YaCcTHYHOE HOJIHOE COOTBETCTBHE
UCIIOJIb3YSl OCHOBHBIE | CTEIIEHH YMEET: COOTBETCTBHE COOTBETCTBUE CIICAYIOIINX YMEHUM:

METO/IBI, U3YUCHHBIC
B Kypce JUHEMHON

pemaTts 3a1auu u
YTIPAKHEHHS

CIEYIOIINX YMEHUM:
pemaTh 3a1a9u u

CIENYIOIINX YMEHUMN:
pemrath 3agaun 1

pemnraTth 3agaun 1
YIPaKHEHUS

anredpe u UCIIONIB3YSl OCHOBHBIE | YIPa)KHEHHs YIpaXHEHUs UCTIONB3YSl OCHOBHBIE
aHAJTUTUYECKON METO/bI, U3yUeHHEIE HCIIONb3Yysl OCHOBHBIE | MCHOJb3ys OCHOBHBIE | METOJIbI, U3yUCHHBIE
TeOMETpHH; B Kypce JTHHEHHOI METO/IbI, U3Y4YEHHbIE METO/Ibl, U3y4EHHbIE B Kypce JTUHEeHHOU
OTIEPHPOBATE C anredpe u B Kypce JTHHEHHOU B Kypce JTMHEeHHON anrebpe u
KOMILIIEKCHBIMH AHATUTHYECKON anrebpe n anredpe u AHAITUTHYECKON
YHUCIIaMHU. TeOMETPUY; AHAJIUTUYECKOU AHAIIUTUYECKOU reOMETPUH;
OIIepPUPOBATH C TeOMETPHH; TeOMETpHH; OIIEepPHPOBATEH C
KOMILJICKCHBIMH OTIepPHUPOBATH C OIIEepUPOBATH C KOMIUIEKCHBIMHU
YHCIAMH. KOMILTEKCHBIMU KOMILIEKCHBIMHU yucnamu. CBoOOIHO
YHCIAMU. 4UCIaMH. Y MEHUS onepupyer
Homyckarotcs OCBOEHBI, HO NPUOOPETEHHBIMU
3HAYUTENbHBIE JIOTTyCKaroTCA YMEHUSAMH,
OILINOKH, HE3HAYUTEIIbHbIE MIPUMEHSET UX B
MIPOSIBISIETCS OIIMOKH, HETOYHOCTH, | CHTYaIHAX
HEIOCTaTOYHOCTb 3aTPyAHEHHs [IPH MOBBIIIEHHON
YMEHUH, 1o psxy AHATUTUYECKHUX CII0’KHOCTH.
MoKa3aTeJIeH, oreparnusx, IepeHoce
oOyJaromuiics YMEHUI Ha HOBBIE,
HCIBITBIBAET HECTaHAAPTHEIC
3HAYUTENbHBIE CUTYyalHU.
3aTpyAHEHUS MIPH
OTIepPUPOBAHUH
YMEHUSIMH NIPH UX
MIEPEHOCE HAa HOBBIE
CUTYyallHH.
BJIAJIETh: OOyuaromuiics He | OOyuaromuiics B Obyuarommiics Ob6yuarommiics B
HaBBIKAMHU BIaJeeT WA B | HEIOCTATOYHOM YaCTUYHO BIIQJICET: MOJTHOM 00BeMe
IPUMEHEHUS HEIOCTaTOYHON CTETICHU BIIAJICET: HABBIKAMHU HABBIKAMH | BIIAJICET:
JMHEHHON anreOpbl 1 | CTENCHHU BlIaJieeT HaBBIKAMU HAaBBIKAMH | NPUMEHEHHUS HaBBIKAMU
AHAIUTUYECKOU HaBbIKAMU MIPUMEHEHNUS JIMHEHHOW anreOpbl 1 | NPUMEHEHUs
T€OMETPUH K IIPUMEHEHHUS JUHEHHON anreOpbl U | aHATMTUYECKOU JIMHEHHOW anreOpsl 1
€CTECTBEHHOHAYYHbIM | JITHEHHOI anreOpsl U | aHAIUTHYEeCKOH FEOMETPHUH K AHAIIUTHYECKON
(puznueckum n AHAITUTUYECKON TEOMETPUH K €CTECTBEHHOHAYYHBIM | FEOMETPUH K
TEXHUYECKNM) TEOMETPUH K €CTECTBEHHOHAYYHBIM | (pu3nueckum u €CTECTBEHHOHAYYHbIM
3a/1a4am. €CTEeCTBEHHOHAy4YHbIM | ((pHU3NYECKUM U TEXHUYECKHM) (pusmuecknm u
(pm3mueckum u TEXHUYECKUM) 3a/1a4am. TEXHUYECKHM)
TEXHUYECKNM) 3a1adam. Hasbiku ocBoensl, HO | 3agadam. CBoOOIHO
3ajadam. OOyyaromuiics JIOIIyCKaroTCA MPUMEHSET
HCIBITHIBAET HE3HAUUTENIbHbIE MOJy4EHHBIE HABBIKU
3HAYUTENNbHBIC OIMOKH, HETOYHOCTH, | B CUTYaIHAX
3aTpYAHEHUS MIPH 3aTpyIOHEHUS IPH MTOBBIIEHHOH
IIPUMEHEHUN AQHATUTHUYECKHX CII0’KHOCTH.
HaBBIKOB B HOBBIX onepanusx, IepeHoce
CUTyallUsIX. YMEHHUI Ha HOBEIE,

HECTaHJapTHHIE
CUTYaIlUH.
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IIkana oneHMBaHUS MPOMEKYTOYHON aTTECTALMM: IK3aMeHa.

[IIxana ortennBanus

Omnucanue

OTIINYHO

BeinonHeHs! Bce BUbl yueOHOM paboThl, IpeayCMOTPEHHbIE Y4EOHBIM
wi1aHoM. CTyAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWUM, YMEHUH,
HaBBIKOB IPUBEJECHHBIM B TaOIMIAX IOKa3aTelsiM, OIEpUpYET
IIPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsIX IOBBIIICHHON CJIOKHOCTH, HE MCIBITBIBACT 3aTPYAHECHUN
IIPU AHAJTUTUYECKUX ONEPALIUsX, IEPEHOCE 3HAHUM U YMEHUH Ha HOBBIE,
HECTAHIapPTHbBIE CUTYAILUH.

Xoporo

BrimonHens! Bce BUbl yueOHOM paboThl, MpeayCMOTpEHHbIE y4eOHBIM
wiaHoM. CTy/IeHT JAeMOHCTPHPYET YaCTHUYHOE COOTBETCTBUE 3HAHWH,
YMEHUH, HaBBIKOB MPUBEACHHBIM B TAOJIUIIAX MOKA3ATENISIM, OTIEPUPYET
NpUOOPETEHHBIMH 3HAHUSMH, YMEHUSMH, HAaBBIKAMH, TPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON cioxHOCTU. llpm 3TOM MoOryr OBITH
JIONYIIEHBl He3HAUYUTEIIbHbIC OMNOKH, HETOYHOCTH, 3aTPYAHEHUS TIPU
AQHATUTHYECKUX OIEpalusiX, NepeHoce 3HAHWK U YMEHH Ha HOBBIC,
HEeCTaHaPTHbIC CUTYaIHH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BoinonHeHs! Bce BUIbI yueOHON paboThl, IPEyCMOTPEHHbBIE YUEOHBIM
w1aHoM. CTyZ[EeHT IEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TIPUBEJACHHBIM B Ta0nMIax MOKa3aTessiMm,
JIONYCKAIOTCA  3HAYMTEJIbHbIE OMIMOKH, THPOSIBIAETCS OTCYTCTBHE
3HaHWM, yMEHUH, HaBBIKOB I10 Py IIOKA3aTeled, CTYACHT UCIIBIThIBACT
3HAYUTENIBHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUU 3HAHUAMH U
YMEHMSIMU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He Bbimonnen oauH wim  Oonee BUAOB y4yeOHOM  paboThI,
MPEIyCMOTPCHHBIX y4eOHBIM IUIaHOM. CTYACHT JEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WJIM HEAOCTATOYHOE COOTBETCTBHE 3HAHUH,
YMCHHI, HAaBBIKOB TPHUBEICHHBIM B TaONHIAX TOKa3aTelsIM,
JOMYCKAlOTCA 3HAUMUTEIbHBbIE OIIMOKHU, TMPOSIBISETCS OTCYTCTBUE
3HaHWM, YMEHHM, HABBIKOB 110 PSAY ITOKA3aTENEH, CTYAEHT HE MOXKET
OTepUPOBaTh 3HAHUAMHU W YMEHHMSIMH TNPU UX IEPEHOCE Ha HOBBHIE
CUTYaIIUH.

IIxana oneHUBAHUSA TEKYLIECT0 KOHTPOJISA.

HaumeHnoBanue KOHTPOJIA
PE3yNbTAaTOB O0YUCHHS

[Ixama onieHBaHus Omnucanue

PacuetrHo-rpaguueckas pabora

OTtnnuno - Pabora cnana B
CPOK, pacueTHas u
rpadgudecKkas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
HUMCIOTCA HEAOYECTHI, HE
BIUSIONINE HA KOHEYHBIN
pe3yIbTar.

Xopo1o - pacueTHasi 4acTh
BBITIOJITHEHA BEPHO, B
rpaduyueckoit 4acTu ecThb
3aMCcHYaHUus

Y I0BNETBOPUTENHHO - B
pacyeTHOM YacTH €CTh
3aMe4yaHusi, METOJI

3amanue Ha PI'P BEImaercs Ha
NIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3jeia
JHCUHIUIMHEL U CAASTCs 110
OKOHYaHUH M3YUICHHS
COOTBETCTBYIOIIETO pa3zena
guciuruHEl. PT'P noimkHEL
OBITH BBITIOJTHEHEI
0(hOpMIIEHBI B COOTBETCTBHUU C
TpeOOBaHUSMHU METOUYECKHIX
yKa3aHUH Kadenpsl.
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BBINOJIHEHUS rpadudecKoit
YacTH BbIOpaH BEPHBII
HeynosierBopurensHo - B
pacyeTHOM U rpaduIecKoi
YacTsIX eCTh rpyObIe
3aMeyYaHusl.

KonTtponbHas pabora

OtinuHo - PaboTa BBICOKOTO
KayecTBa, ypOBEHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUYECKOE
coJiep’KaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HE00XOAMMBIE IPAKTUYECKHE
HaBBIKU Pa0OThI C OCBOEHHBIM
MaTepHuagoM c(OPMHPOBAHBI,
BCE MPEyCMOTPEHHbIE
porpamMmoit o0ydeHus
yueOHbI€ 33JJaHHsI BBINIOJIHEHBI,
1100 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJIepKaT HE3HAUUTEIIbHbIE
OILINOKHU

Xopomuio - YpOBEHb
BBINOJIHEHUS pa0OThI OTBEYaET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIBI HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, He0O0OXOAUMBbIe
NPAaKTUYECKHE HABBIKUA PaOOTHI
C OCBOEHHBIM MaTepHajoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpbIE BUbI 33/1aHUI
BBITIOJTHEHBI C OLTMOKaMHU.

Y 10OBIIETBOPUTEIIHHO -
TeopeTnueckoe conepxaHue
Kypca OCBOEHO YaCTHYHO,
HE00X0/IMMbIE MPAKTUYECKUE
HaBBIKU pabOTHI HE
c(hopMHUPOBaHbI, OOIBITHHCTBO
MPEyCMOTPEHHBIX
IIPOrpaMMoOi 3aJaHui He
BBITIOJIHEHO; MTPU
JIOTITOJTHUTEIIbHOU
CaMOCTOSITENIbHOM paboTe Haj
MaTepUajIoM Kypca BO3MOXKHO
MOBBILIEHHE KauecTBa
BBITTOJIHEHUS YUE€OHBIX
3aJaHuN.
HeynoBnerBoputensHo -
TeopeTtnueckoe cofepxaHue

3ammTa TeMbI BKJIFOYAET
pelieHue 3a1a4 B ayJuTOpUH B
TE€YEHHUE OJHOM Iaphl U
MPOXOJIUT MOCIIE U3YUYCHUS
COOTBETCTBYIOLIETO

pazzaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISFOLIMX
OIIEHUTH CHOPMHUPOBAHHOCTH
KomrieTeHui. Ha oTBeTHI
otBoauTcd 1,5 gaca.
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Kypca He OCBOCHO,
HE0OXO0UMbIE TPAKTHYECKHE
HaBBbIKU pabOTHI HE
c(hopMUPOBaHBHI,
PeIyCMOTPEHHBIE
MIPOrpaMMoOil 3a1aHUs He
BBINOJIHEHBI

TecTtupoBanue Mo MTPOUICHHOMN
TeEME

Tect conepxut 20 3a7aHU,
IIPaBWJIbHBIN OTBET Ha 1
3aJIaHlE COOTBETCTBYET |
oamny. Bpemst rectupoBanus -
30 munyt. CTyaeHTy
MPEAOCTABIISACTCS JIBE MOIBITKU
JUTSL TIPOXOJK/ICHUS TECTa.
MakcuMmalibHas OLICHKA 3a TECT
- 20 6ayutoB. Tect cunTaercs
YCHENIHO MPOMICHHBIM, €CITH
cTyneHT jgan He menee 60%
MpaBUJILHBIX OTBETOB (Habpas
He MeHee 12 GaioB).

TectupoBanue
OCYILIECTBIISETCS, IMOO IIPU
HIOMOILM KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHMSL, TUOO
C MCITI0JIb30BaHUEM BBbIJJAaHHBIX
TECT-33JaHUI Ha OyMaKHOM
Hocurene. Bpems
tectupoBanus 30 muH. 3atem
OCYILIECTBIIIECTCS IPOBEPKA
TeCcTa 3K3aMEHaTOPOM U
BBICTaBJISIETCS OLIEHKA
COIJIACHO METOIUKHU
BBICTABJICHUS OLICHKHU.

7.3. OyeHo4Hble cpedcmea

7.3.1 Tekyumuii KOHTPOJIb

Komnnexkm 3a0anuil 0na evtnonnenus pacuemuo-cpaguueckux paoom (PI'P)

PI'P Nel, uacmo 1
3ananue Nel. /TaHbl MaTpULbl

-1 1 0)m#u 2 0
1 3 2 B=/0 -3
4 0 -3 1 1

Bremonuuts neficteusa: A% +8BT .
3aganue No2. [IponomkuTh JaHHOE MaTPUYHOE PABEHCTBO (2A+3B)° —4A’ —6AB =...
U TIPOBEPUTH €r0 I MaTpull A U B U3 IIepBOro 3aJaHus.

3ananue Ne3. BeIUMCINTE ONpeAeTuTeNb IBYMsI CIIOCO0aMU: pa3sioKeHUEM IO NEPBOM CTPOKE U
Pas3lIoKEeHUEM I10 IIEPBOMY CTOJIOIY.

3ananue Ne4. JIns qaHHON MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
1 0 2
1 10
-1 2 3

Bajarme Ne5. Pemuts Marpuynoe ypaBuenne AXB = C (maiiti X). Coenats mpoBepKy.

a5 3

o-fz 3 o5

3ananue Ne6. HaiiTu panr MaTpuisl.
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1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHUHBIX aA12e0paudecKux ypasHeHul
3aganue Nel. Pemuth cuctemy Metogom Kpamepa. Crnenatb npoBepky.
X, +4X, =Xy =2
2X +2X, +3X%, =7
3% +6X,—2X%, =1
3aganue No2. Permth cucremy u3 Nel metoom oOpaTHOM MaTpPHUIIBL.
3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3anmanue Ne4. Pemuth HEOTHOPOIHYIO cucTeMy MeTonoM ['aycca. Halitu ob1iee pemenue u
YacTHOE pelICHHUE.
X, + X, +2%X; +3X, =5
3%, +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11
3amanue NoS. Pemnth otHOpOHYIO cucTeMy MeTtoqoM ['aycca. Haittu oGee pemenue u @CP.
2X, +6X, —9%,—9x, =0.
4%, —5%; + X, =0
3%, +3X, =X, —4x, =0
X, —3X, +2X; +5%, =0
PI'P Nel, uacmp 2
3aganue Nel. ITokasats, 4T0 BEKTOPEI m, n, p 0Opa3yioT 0as3uC B MPOCTPAHCTBE U PA3IOXKUTH

BekTOop d 1o dTOMy Gasucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5, —4,13).
3aganue No2. Jlaubl BekTopsl M U M. BBICHUTH — KOJUIMHEAPHBI JIM BEKTOPHL & U [ .
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.

3amanue Ne3. Haiitu |g , €CITH

A

Im|=6v2,|n|=2, (M,N) =135, a=6n-m.

3amanue Ne4. Jlan A ABC. Haiittu £ B, ecin A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue NoS. TIpu kakux "x' BEKTOpbl @ M [y HEPICHIUKYIIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3asanue Ne6. Haiitu miomap napajienorpaMma, IoCTpOEHHOTO Ha BEKTOpax d M [y .
_ A P
a=2m-5n,b=m+n,|m|=12 |n|=3, (M, ) =5
3ananue No7. Haiitu rutomanp tpeyroiasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanne Ne8. JlaHbI BEKTOPBI 37 [y, ¢ - BBISICHUTB — KOMILTaHAPHBEI JTH BEKTOPHL. Eciin BeKTOpBI HE
KOMIUTaHapHbI, TO HANTH 00BEM HapaslieseuIIe/a, TOCTPOCHHOTO Ha BEKTOpax z h, ¢ M

OTIpEeICTUTh — KaKyl0 TPOUKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0;1)-
3amanue No9. [lns muHEiHOTO onepaTopa A 3amaHbl 00pa3bl 0A3UCHBIX JIEMEHTOB
Ae,, Ag,, Age,. 3anucarb mMatpuily oneparopa 4 B b6asuce €, €,, €, W HaiiTn oOpa3

JjeMeHTa X .
A§l=7§1+3§2—2§3, A§2:§1—§2+4§3, A§3=2§1+2§2+3€3,
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X=28 —-4¢€,+¢€,.
3aganue Nel0. Haiitu coOCTBEeHHbIE 3HAYCHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIeparopa,
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpuiien (_ 4 1)

7 2)
PrP No 1, uacmo 3
3ananue Nel. Tlpsmas |, mpoxomuT yepe3 Touky A mnapasiensHo Bektopy . [pamas |,
NPOXOJHT Yepe3 Touky B nepnenaukynspHo BekTopy N . HaliTi Touky nepecedeHust mpsMbIX U
yron mexny Humu, e A(3;5), G (1;3), B(0;5), 1 (-3;4).
3ananue Ne2. Jlana npsamas | . [psamas |, mpoxomut vepe3 touku A u B. Haiitn paccrosnue ot

TOYKH TiepecedeHus npsmbix | u |, 1o npsmoi |, .
Il:{x:—8t—3 A(4;0),B(7;3), I,:9x-12y+2=0.
y=3t+4,

3aganue Ne3. Hailitu paccrosHue ot Touku M o A0 IJIOCKOCTH O, mpoxosiiei yepe3 Touky A
neprnenamKynsapro sekropy N, ecmu M (05 1;7), A(2;-1;4), n(6; 22; -3).
Baanue Ne4. Haiftu yroi Mex1y INIOCKOCThIO & | IUIOCKOCTBIO [, MPOXOISMICH Yepe3 TOUKU
ABuC,ecm o:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAaHOHMYECKHE YpaBHEHUS NPSAMOiL, 3aJaHHOM OOIIMMHU ypaBHEHUSIMHU.

X+2y-9z2-10=0;

{3x+4y+82—24=0.
3ananue Ne6. Haiitu Touky nepeceuenus npsMoi | u miockoctd & U yroyl Mexay HUMH.
I :XLZ:X:Z—_l; o:X+2y—-3z-12=0.
3 4 -2

3ananue No7. Tlpsmas |, npoxomut uepes Toukun 4 u B. Ilpsmas |, mpoxoaut yepes Touky M

NEPNCHAUKYIIAPHO IJIOCKOCTU & . Haiitu yroj Mexay npsaMbIMU |1 u |2 U BBIAAICHUTD — JICXKAT JIN

OHM B OJIHOM ITUIOCKOCTH WJIU CKPELIUBAIOTCS.
A(9;-31),B(4;4,-5),M (-L,11;,-11), a:2x+3y—-z-1=0.
3ananue Ne8. Jlyst TaHHO# KPHBOH (x4 3)2  y? yKa3aTh (POKYCHI, SKCIIECHTPUCHUTET,
- L 4+ 2 =
49 25
nupekTpuckl. [Toctpouts KpuBYyI0, H300pa3uTh POKYCHI, TUPEKTPHUCHL.
3ananue Ne9. TlpuBectn ypaBHeHHE KpHBOH 9x* — 25y —18x + 200y —616=0 K
KaHOHHYECKOMY BUJTY M TIOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KOHmpoabHLIX padom
Bapuanr.
1. Haiity 3Ha4eHUs MATPUYHOrO MHOTOYICHA F (A)

f(x)=-x>+2x? —x+3,A=[_1 0]
3 2
2. HaliTu paHr MaTpuiibl IPUBEIEHUEM K CTyIIEHYaToMy BUy ( —2 0 8 1 -5
3 -1 7 2 4
8 2 6 -3 -13
1 -3 183 5 17
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3. BoluucnuTh onpeaenuTesns NPUBEICHUEM K CTYIIEHYaTOMY BUTY 1 2 1

3 5 3
2 7 -1
4. Haiitu maTpuily, oOpaTHyro maHHOU (a). Pemmth MarpuuHoe ypaBHeHUE (0)
@ (1 2 1 (©) ( 1 _ZJDX :(—2 3 5 j
3 -5 3 -3 4 3 -1 0

2 7 -1

5. Pemuth cucreMy ypaBHeHHH. YKa3aTh 00IIee U OJHO YaCTHOE peIcHue ().
Penmuth cucreMy ¢ moMoIipi0 oOpaTHOi MaTpuilsl U o hopmynam Kpamepa (0)

(@) [4x +9x,—5%,—8X, =5 (6) (%, +2%,+%, =5
3%, +7X, —2X%, —4x, =4 3%, —5X, +3X; =—
2% +5X, + X, +3%X, =3 2X +1X,— X3 =13

Bapuanr

1. Pacnincate pasnoskeHue BEKTOpa y 10 BEKTOPaM B a r

x=1{5-12,1} " p={1, 30} ={1-11} r={0,-12}

2. KonnuHeapHbl 11 BEKTOPBI p u q ?

a={2,01}: b={-231 p=2a+2b: q=3a-2b

3. JlaHa nupamuja ¢ BeplIMHAMU B TOUKaX AAAA,.

A(-2,4,8), A,(4,-12), A(-8,7,10), A,(-3,4,-2)
Haittu:
a) yron mexay pebpamu AA,, AA,

0) 00beM TUPaMUIBI
B) JUIMHY BBICOTHI OIYILIEHHON HA I'paHb AAA,

') HalTU JJIMHY MEIMaHbl, IPOBEICHHYIO U3 BEPILHHBI A K pedpy AA,
4. BeIUMCANTG IIIONIA/b NapalIeIorpaMMa, IOCTPOEHHOTO Ha BEKTOPaX g U [y & — yroa Mexmy

BEKTOPaMH 6 51 a

=25+ 6=p-30: |

=
I
N

)

[

Z.
4
Bapuanr
1. Haiitn paccrosiHue OT TOYKH M 10 TIOCKOCTH (|\/|1|\/| 2|\/|3):
M, (=9;10;2), M, (0;7;-4), M,(4;8,-1), M,(-2;13)
2. Brimucath KaHOHUYECKOE YPAaBHEHHE MPAMOU: [ X + y+z-2=0
X—y—-32+6=0
3. Halitn TouKy nmepecevenus npAMoi u miuockoctn: X—2 y—-3  z+1m X+y+2z2-9=0.
1 1 4
4. HaiiTi TOUKY P, CHMMETPHYHYIO TO4YKe P OTHOCHTENBHO NpsAMOH | P(O;—l; 3) 51

xllz.

1 -1 1
5. Hanmcats ypaBHeHHE IIIOCKOCTH & NPOXOJAIIEH Yepe3 TOUKy M, ¥ MEPIEHIUKYIISPHO

npsMoi (MM, ) M, (3;2;0): M, (415), M,(2;,-14)-



6. Haiitu KocMHYC yria Mexay MIOCKOCTAMM a¥ua,:

o, 3Xx-y+3=0, a, : Xx-2y+52-10=0

Bapuanm 3aoanuit mecma
1.1. HaiiTu panr maTpuisl IpUBEACHUEM K CTylleHYaToOMy BU1y( -2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1.2. Pemnth MaTpuyHOE ypaBHEHUE [ 1 _ZJUX _(—2 3 5 j
-3 4 3 -1 0
1.3. Pemuts cuctemy no gopmynam Kpamepa X +2X, +%X =5
3%, —5X, + 3%, =7
2% +TX, — X, =13

2.1. HamucaTh pa3ioKeHne BEKTOpa y 110 BEKTOPAM p,q,r x — {5,-12,1} p= {1,-3,0} -

q=1{L-11} r={0,-12}
2.2. BeIYMCIIUTH IIOIIA b NTapajlIeNorpaMMa, IOCTPOSHHOIO Ha BEKTOpax 3 U fy & — yroa Mexay

BEKTOPaMH B 51 a

a=2p+q:b=p-3q- Ip|=2"[g|=2" 7
2.3. Tana nupamu/ia ¢ BepiunHamu B Toukax A A AA, . A(6,1,3), A,(6,-2,-3), A(2,2,0),
A,(-5,1,0)

Haiiti jutiiy mMennanbl, IPOBENCHHYIO U3 BEPLIMHBL A K peOpy A A,

3.1. Haiitu TouKy nepeceyeHus NpsIMOM U IUIOCKOCTH: X—2 y—-3 z+1 m X+y+22-9=0,
1 1 —4
3.2. HaiiTi TOUKy P, CHMMETPHYHYIO TOUKE P OTHOCHTENBHO MPAMOi | p(o;_1;3) 51

x-1 'y z.
111
3.3. Hanucarp ypaBHEHHE IUIOCKOCTH & MPOXOJSIIEH Yepe3 TOUKYy M, M MEPHEHANKYISPHO
npsAMoi (MM, ): M, (3; 2;0), M, (415), M,(2-14).
4.1. Jlana KpuBasi BTOPOTo mopsiika x° +4y? —12x+16y +16 =0 . [Toy4uTh KAHOHUYIECKOE ypaBHEHUE
KPHUBOMW U ITOCTPOUTS .€€

4.2. CocTaBUTh MaTpHIly Iiepexoja ot O6asuca €,€,,e; K 6asucy .’

’ ’
e/ e, e cCM

— —, — — —,

€ =26 +6,+6,, 8, =6 —6,+6,; & =6 +26,+6,

7.3.2 IIpoMeskyTOYHAS aTTeCTALUS

Bonpocel k xzameny (1 cemecmp ounoii popmut odyuenusn, 1 cemecmp 3aounoit hopmol
00yuenus)

Martpuiibl, TUIIBI MaTPHIL. OIIK-1
Onepanuu ¢ MaTpuliaMH, UX CBOWCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIbHBIX MATPUIL. OIIK-1
Martpuynas ¢hopma 3aITUCH CUCTEMBI IMHEWHBIX alITeOpanyecKuX YpaBHEHUH. OIIK-1
Onpenenurenu U UX CBOMCTBA. OIIK-1
[Tonsitue onpenenutensi. MUHOPHI B anreOpandecKue JOTOTHEHHUS. OIIK-1
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CucTeMbl TMHEWHBIX aNreOpandyecKuX ypaBHEHHUN, OCHOBHBIE TOHATHUS U OIIK-1
ONpeIECICHUS.

[IpaBuno Kpamepa penieHusi CuCTEM JIMHENHBIX YPaBHEHUM. OIIK-1
OO6parnast MmaTpuIia 1 €€ BEIYUCICHHE. Y CJIOBUE CYIIIECTBOBAHMS 0OpaTHOM OIIK-1
MaTpHULIbI.

Pemenue cucreM TMHEHHBIX anreOpandecKux ypaBHEHH METOJI0OM OOpaTHOM OIIK-1
MaTpHULIBI.

Merton ["aycca penieHus CUCTEM JTMHEUHBIX YPaBHEHUH. OIIK-1
PemreHne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM ['aycca. OIIK-1
Panr matpuiel. Teopema Kponekepa — Kanesnu. OIIK-1
OnHOpOAHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUM. KpuTepuii cyniecTBoBaHUA OIIK-1
HETPUBHAJIBHBIX PELICHUM.

[ToHsiTHE BEKTOpA M JIMHEHHbBIC ONIepallui HaJl BEKTOPAMHM, CBOMCTBA ONEepaIUi. OIIK-1
Jlunerinasi KOMOMHALIUS BEKTOPOB. OIIK-1
JIuHeitHasg He3aBUCUMOCTD M JIMHEHAS 3aBUCUMOCTb F€OMETPUUYECKUX OIIK-1
BEKTOpOoB. Kpurepuii JIMHEMHON 3aBUCHUMOCTH.

[Tonsitue 6a3zuca. KoopanHaTel BEeKTOpA. OIIK-1
OptoHopMupoBaHHbIi 0a3uc. Pa3znoxkeHue BeKTopa Mo BeKTopam Oaszuca. OIIK-1
YnopsiioueHHas TporKa BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BEJCHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAaHHOM Oa3uce.

VY ca0BUsL OPTOrOHATBHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB. OIIK-1
JInHEeHbIE TPOCTPAHCTBA. OIIK-1
Martpuua nepexoja ot 6a3uca K 6a3ucy. OIIK-1
CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYECHUS] MATPHIIBI. OIIK-1
Cucremsbl koopauHaT. [lekapToBbl IPSMOYTOIbHbIE KOOPAUHATHI Ha mockocty U | OIIK-1
B [IPOCTPAHCTBE.

[TonsipHas cucteMa KOOpMHAT. OIIK-1
Pa3nuuyHble TUIIBI YPABHEHUHN MIJIOCKOCTH U NPSMOM. OIIK-1
Beruncnenue paccTosHUNA MEKAY IBYMsI TOUKaMHU, TOYKOW U MPSIMOM, TOYKOU U OIlK-1
IJIOCKOCTBIO.

Beluncienne paccTosHUs MEKY CKPEIMBAIOIMMUCS MPSMBIMHU. OIIK-1
Brruncnenue yrioB Mexy AByMs NPSMBIMH, IPSMOU U IJIOCKOCTBIO, IBYMS OIIK-1
IJIOCKOCTSIMHU.

Kpussie BTOpOro nopsiika Nx reOMETpUYECKAEe CBOMCTBA U YPABHEHUSI. OIlK-1
[IpuBeeHne KpUBOI BTOPOrO MOPSAIKa K KAHOHUYECKOMY BHUJLY.

Kanonnueckue ypaBHEHHsI SJUTUIICA, TUTIEPOOJTBI, MapadoJIb. OIIK-1
YpaBHEHME TOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonnueckue ypaBHeHUs cPepbl, ITUTICONIA, KOHYCOB, TUIIEPOOIOUIOB, OIIK-1

napaboJIONI0B.

Tunosbie BApUAHTHI OKJIETOB
o JucuuIuivee «JInHeiinas aaredpa»

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALIIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YYPEX/IEHUE BBICIHIEI'O ObPA30OBAHUMA

«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHWH NMOJUTEX)
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HucuuruinHa  «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Onpenenureny U UX CBOMCTBA.
2. Pemute marpuunoe ypaBHenue XB=A_ ecnn A—[l Zj B _(—1 ZJ.
2 1) 01
3. Pemmts cucremy MeTo10M 0OpaTHOM MaTpULIBl (X, +2X, = -1 .
{le -3X, =12
4, JlaHbl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10) . [IpoBepuTh — KOMIUIAHAPHBI JIN

onu. Ecnu Het, HaliTH 00beM mapaienenumne/ia, HOCTPOSHHOT0 Ha BEKTOpax a,b),c.
5. Haiit yron mexxny Bektopamu a=(1-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenanuu kadenpsl MmareMatuku « 30» 04 2025 r., mpotokoa Ne 7

3aB. kadenpoii O.M. bapanosa / /
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MUWHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA30BAHNSI POCCUICKOIT ®EIEPALIAN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICIIETO OBPA3OBAHMS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Hucuunnuna «JIuneitHas anreopa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOuHanus BekTopoB. ba3uc. Koopauuartel BekTopa.
2. Beruucnuts onpenenutens MaTpunbl C = A’ , €Clu 12 -1).
A=13 1 0
011
3. Pemnre cucremy ypaBHeHuil MmeToqioM ['aycca [4x —2x, +3x%; =12,

X, +5%X, —3%3 =1,
2% +3X, — 2x3 =3.

4. [Tokazath, uyTO BekTOpHl M=(1-12) , =(2,0,3) , =(-2-11) oOpasyror 6asuc B
IPOCTPAHCTBE.
S. Jlano obmiee ypaBHeHue npsimoit  —2x+3y-5=0. HanmcaTb: ypaBHEHHE MPSMOI C YIIIOBBIM

KOd(QPHUIHEHTOM; YpaBHEHHUE MPSIMON B OTPE3KaxX; HOPMAIbHOE YPAaBHEHHE MPSIMOMA.

YTBepkeHo Ha 3acegaHuu Kadenpsl MatemMaTuku « 30» 04 2025 r., npotokon Ne 7
3aB. kadenpoii O.M. bapanosa /

Jlns mpoBeneHusT MPOMEKYTOUHOTO KOHTPOJIS 3HAHHWM CTYIEHTOB B JAMCTAaHLIMOHHOM (hopMare B
pa3zpabotaHHbIX Kadeapoit «MaremaTrkay OHJIalH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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