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1. Hean, 3a1a4u ¥ IVIAHUPYeMble Pe3yJibTaThl 00yUYeHHs MO
AUCIHUILINHE

K 0CHOBHBIM LIeJIsIM OCBOSHHS AUCUUIUINHEI «JIMHEHHas anredpay clieayeT OTHECTH:

. BOCIIUTAHHE y CTYJICHTOB OOIIEH MaTeMaTUIECKOW KyIbTYPBI;

. NpUOOpETEHUE CTYACHTAMU IIMPOKOTO Kpyra MaTeMaTU4YeCKUX 3HAHWW, YMEHUH W
HABBIKOB;

. pa3BUTHE CIOCOOHOCTH CTYJCHTOB K MHIYKTHBHOMY U IEYKTHBHOMY MBIIIJICHUIO HAPSITY
C pa3BUTHEM MaTeMaTHYECKON MHTYUIIUY;

. YMEHHE CTYICHTaMU Pa3BUBATh HABBIKM CAMOCTOSATEIHHOTO H3yUeHUs Y4eOHOM U HaydHOI
JUTEPaATypPBI, COJEPKAIIECH MaTeMaTHIECKIE CBEJICHUS U PE3YJIbTATHI,

. dbopMupoBaHHEe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIHA, COOTBETCTBYIOIIUX €T0

HATPABIIEHUIO TIOJITOTOBKU U 00ECTICYUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE Tpyda. K
OCHOBHBIM 3aJladaM OCBOCHHUS AVCIMILTUHBI «JInHelHas anreOpa U aHATUTHYECKasl TEOMETPHSD)
clenyeT OTHECTH:

. OCBOCHHME CTYJIEHTAMHU OCHOBHBIX TIOHATHH, METOJIO0B, (OPMUPYIOUIMX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO JJISl YCIICIIHOTO PEeIICHHS IPUKIIAIHBIX 33/1a4;
. MOJATOTOBKY CTYJICHTOB K JEATENIbHOCTH B COOTBETCTBUUM C KBaJIM(UKAITMOHHON

XapaKTepUCTUKON OakajaBpa MO HaNpaBICHUIO, B TOM 4YHuclie (HOPMUPOBAHHE YMEHHMA
UCTIOJIb30BaTh OCBOCHHbIE MATEMAaTHUYECKHUE METO/IbI B TPO(PECCUOHATILHOM 1S TEEHOCTH.
OO6yuenue no aucuuiuinHe «JIuHelnas anreOpa» HampaBiIeHO Ha GOPMUPOBAHUE Y 00YUAIOIIHXCS

clenylommx  KomrnereHuui B coorBerctBum ¢ ®IOC  09.03.01 WMudbopmatuka u

BBEIYHCIIUTEIbHAsI TEXHUKA, YTBEPKACHHBINA pHUKa3oM MUHHUCTEpCTBA 00pa30BaHUsI U HAYKH
Poccuiickoit @enepanuu ot 19.09.2017 Ne 926:

Kox n HamMeHoBaHHe KOMIIETEHIIHIA NHaukaTopsl 10CTHKEHUS KOMITe-
TeHIUH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEW MaTema-
OIIK-1. Cnocoben npuMeHsTh €CTeCTBEHHO-
TUKH, METO/IbI U MOJICNIN, TPUMEHSIEMBIE B pa3-
Hay4HbIE U OOIIEUH)XEHEPHbIC 3HAHUS, Me-
JUYHBIX 00aCTsIX.
TOJIbl MATEMaTHYECKOT0 aHAIN3a U MOJCIH-
NOIIK-1.2. YMmeer npuMeHSTh METOIbI JUC-
POBaHUs, TEOPETUYECKOTO U SKCIIEPUMEH- .
KPETHOM MaTeMaTHKH, CUCTEMHOIO aHalln3a,
TaJILHOTO UCCIICOBAHUS B IMPO(ECCHOHAIIb-
. MaTeMaTH4YeCKOTO MOJAETHPOBAHUS I HC-
HOW JEATeNbHOCTH
CJIEI0OBaHUS u pa3paboTky

npoecCHOHANBHBIX 33/lad U IPOIIECCOB;
MPUMEHITh MaTeMaTH4ecKoe 00eCrevyeHne

npu MOJCIIUPOBAHUU  MPUKIAJAHBIX M|
uHpopmanmonHsix  mpoueccoB. MOIIK-1.3.
Bnaneer METOJIaMH COCTaBJICHHUS]
MaTeMaTHYEeCKUX MOJENIeW W pelleHus 3ajaay
JIMHEHHOTO 51 HEJIMHEWHOTO
MIPOrpaMMHUPOBAHUSI.

NOIIK-8.1. 3naeT maTeMaTuk
OIIK-8. Cioco0OeH NpUMEeHsTh Y
METOIOJIOTHIO U OCHOBHBIE METO/IbI
MaTeMaTH4YeCKHUEe MOJIENTH, METOIbI U
MaTeMaTH4YECKOTO MO/ICITMPOBAHUS,
CpeACTBa MPOESKTUPOBAHUS
KJIacCU(PMKALIMIO U YCIIOBUS IPUMEHEHUS
WH(OPMALIMOHHBIX M aBTOMATU3UPOBAHHBIX .
MoJIeNel, METOJIbI U CPE/ICTBA

cucTeM
MIPOEKTUPOBAHUS HHPOPMALIMOHHBIX U




aBTOMAaTH3HPOBAHHBIX CHCTEM,
HMHCTPYMEHTAJIbHBIE CPEACTBA
MOJICIUPOBAHUS U TPOCKTUPOBAHHUS
NOIIK-8.2. YmeeT npoBOAUTH
MO/IETTUPOBAHUE MPOLIECCOB U CUCTEM C
IIPUMEHEHUEM COBPEMEHHBIX
WHCTPYMEHTAJILHBIX CPEJICTB
NOIIK-8.3. VMimeer HaBBIKM MOJEINPOBAHUS
U TPOCKTHPOBAHUS HWHPOPMALMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM

2.

MecTo TUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

JlucuumimHa OTHOCUTCS K oOsi3aTrenbHON 4dactu Onoka bl: momynp «Maremarudeckue
JHUCIATLIMHED).

JlucuunnuHa  B3aMMOCBS3aHA  JIOTUUECKH |
CIIEYIOIIMMHU JUCIUIUIMHAMU U nnpakTukamu OIIOIT:

MaremMaTnueckuii aHaInu3

COACPKATCIBbHO-MCTOANICCKU

YucrneHable MCTOJbl B KOMIIBIOTCPHLIX BBIYUCIICHUAX

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
MaremaTtrueckas JOTMKa U TUCKPETHAsE MaTEMATUKA

3. CrtpykTypa u coaepKaHue AUCHUTIIHHBI
OO01mast Tpy10€MKOCTh TUCIUTUTMHEI COCTABIISICT 3 3a4eTHbIC eAuHUIIB - 108 yacos.
3.1 Buabl yueOHO# padoTHI M TPYI0€MKOCTh
3.1.1. Ounas popma oOyueHuUs
°
13‘;1 Bux yueOHoii paboTnl Koamrectso Cemectp
4acoB
1
1 | AyauTopHble 3aHATHSA 48 48
B toM gucie:
1.1 | Jlekuun 16 16
1.2 | CeMuHapckue/mpakTUYECKHE 3aHATHSA 32 32
1.3 | JIaGopaTopHbIe 3aHATHS
2 | CamocTosiTeIbHAsA padoTa 60 60
3 | IpoMe:kyTOYHAsI aTTECTALUSA
3auet/nud.3auer/s3K3aMeH JK3aMeH JK3aMeH
Hroro 108 108

co



3.2 TeMaTnyecKkui MJIAH U3Yy4YEHUS] AUCHUIINHbBI

3.2.1. Ounas ¢popma oOyueHus

Nen/n

Pa3):[e.]'IbI/TeM]>I AUCHUIIJIMHBI

TpynoemkocTh, yac

Bcero

AynuropHasi pabora

JIexiy
3071

Cemu
Hap
ckue/
MPaKT
nue
CKHE
3aHAT
ust

JlaGop
aToOpH
136
3aHATH
s

[Ipakt
n4ecKa
o
MOJATOT
OBKa

Camoc
TOsITE
JbHaA
pador

PI'P

K/p

1.1

Paznea 1. DiieMeHTBI JTMHEHHOM
aaredps1 Mampuyvl, oeticmsust
HA0 Mampuyamu.

1.2

Omnpenenurenu, UX CBOMCTBA U
BbIUKCIIE- HUE. MaTpuyHas 3a1uch
CUCTEMBI JINHEW- HbIX YPABHEHUM.
Briiaya zagannii PIP Ne 1 1

JuHelinoiianreodpe

1.3

OOparHas MaTpua 1 ee
BbIUMCIIEHHE. MaTpuiHas 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

1.4

CucreMbl TUHEHHBIX
anreOpandecKnx ypaBHEHUH,
OCHOBHBIC TTOHSTHSI U OTIPEJICIICHUSI.
Perienue cucrtemM TUHEHHBIX
ypaBHeHH MeTos1oM Kpamepa,
METOJIOM 00paT-HOW MaTpPHUIIbI

1.5

Pemenue cucreM ITMHENHBIX
ypaBHeHu MeronoMm ['aycca. Panr
Mmatpuubl. TeopemaKponekepa —
Kanemnn.

1.6

Meton 'aycca B mpon3BOJIBHBIX
CUCTEMaXJIMHEHHBIX YPaBHECHUM.
OnHOPOHBIE CUCTEMBI JINHEHHBIX
YPaBHEHHUHU.

CamocrositeibHas padora Nel B
ayIMTOPHH 10 JINHEIHOH aredpe

1.7

Bexkropsl. JIuneliHble onepauny Haj
BEKTOPaMH, UX CBOMCTBA.
JluneitHple KOMOMHA BEKTOPOB.
JInHEeWHO HEe3aBUCUMBIC U JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

Bpuiauazaganuii PI'P Ne2 nio
BEKTOpHoManredpe.

[Tonsatue 6a3zuca. Koopaunatsl




1.8

BekTopa. KomnHaeapHOCTb,
OpPTOTOHAJIBLHOCTb U KOM-
IJIAHAPHOCTH BEKTOPOB.

1.9

CkansipHOe MpOU3BE/ICHUE BEKTOPOB
U €ro cBorcTBa. BekropHoe
MIPOU3BEJCHUE IByXBEKTOPOB, €TI0
CBONCTBA.

1.10

CMeniaHHOe IPOU3BEICHUE TPEX
BEKTOPOB U €ro CBOMCTBA.
Brruucnenue o6vema mna-
pajuienenumena. Y cJioBue
KOJUJINHEAPHOCTH, OPTOrOHAIBHOCTH
1 KOMIUIAHapHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH Oa3uc.
Brrunciienue ckaisipHoro,
BEKTOPHOI'O ¥ CMEIIAHHOTO
IIPOU3BEICHUIN BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMH B
OPTOHOPMHPOBAHHOM Oasuce.
CamocrosiTeibHast padora Ne 2 B
ayJUTOPUH 110 BEKTOPHOM
ajireope

1.11

JInHeliHbIE IPOCTPAHCTBA.
Pa3zmepHoCTb 1 0a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca K
0a3ucy mpeodpa3oBaHUe KOOPAMHAT
BEKTOpa MPU U3MEHEHUH Oa3uca.
CoOcTBeHHbIE BEKTOPHI

¥ COOCTBEHHBIC 3HAYCHUS
JINHEMHOTO oreparopa.

1.12

Paznen 3. KommiiekcHbIe YHCJIA H
MHOTOYJIeHBI MHOKECTBO
KOMIUIEKCHBIX yncesn. GDopmbl
3aIIMCH KOMIUIEKCHBIX YHCEI.
Onepanuu HaJ KOMIUIEKCHBIMU
yuciaamu.Pasioxxenne MHOro4jIeHa
Ha MHOXXUTEJIMOCHOBHAS TEOpEMaA
anreOpbl

1.13

Pasnen 4. Ananutnueckas
reomerpust CructeMbpl KOOpAMHAT.
PasnuuHble THUIBI ypaBHEHUN
IJIOCKOCTH

1.14

Brinaya saganuii PI'P Ne3d 1
AHAJMTHYCCKON TC€OMETPHH
PasnuuHble TUIIBI ypaBHEHUN
IIPSIMOM HAIUIOCKOCTH U B
IIPOCTPAHCTBE




1.15 | Briuucnenue paccTossHUN MEXIY

BzaumHoe PACIIOJIOKCHUC ITPAMBIX
Ha IVIOCKOCTHU U B IPOCTPAHCTBC.

JIBYMsI TOUKaMU, TOUYKOU U IIPSIMOM.
B3anMHoe pacrnionoxenue
IJIOCKOCTEW. Bhrunciienue 8 21 2 4 +
PacCTOSTHUI MEXK1y TOUKOU U
IIJIOCKOCTBIO

CamocrosiTeibHas padora Ne 3 B
ayIMTOPHH 110 AHATUTHYECKOM
reoMeTpuu

1.16 | reomeTpuuecKkue CBOICTBA.

KpuBbie BToporo nopsijaka ux

YpaBHEHUs IUTUIICA, TUTIEPOOJIHI,
napabossl O01iee ypaBHEHUE

- 6 2 4
KPUBOW BTOPOT'O TOPSIIKA.
IIpuBeIeHUEKPUBBIX BTOPOTO
HOpSIIIKa K KaHOHI/I‘-ICCKOMy BUAY.
[ToBepXHOCTH BTOPOTO MOPSIIKA
3
Bcero yacoB mo JIHCHUILINHE 108 | 16 | 32 60 3 cam.
PIP | [a6.

3.3 Coaep:xanue pa3aeyoB JUCHHUILINHBI

BBenenune

[Ipeamer, 3anauu u coaepkanue AUCHUIUTMHBL. OCHOBHBIC ATabl PA3BUTHSI JUCHUTIIIUHBI.
CtpyKTypa Kypca, ero MECTO U poJib B TIOJTOTOBKE OakaliaBpa, CBSI3b C IPYTHMH JUCITUILTHHAMHU.

Pa3znesn 1. DiieMeHTHI JIMHEHHON aaredpsbl

Tema 1. MaTpuubl 1 onpeaeJuTeIH.

[Tonstne marpunbl. Bunsl matpun. JlelictBus Hax matpunamu. Onepannu HaJy MaTpULIAMU
U uX cBoiicTBa. Onpenenureny, X cBoicTBa U BeuucieHus. [lonaTtus MuHOpa u anrebpaunye-
CKOT'O JIOTNOJHEHMs. PaznokeHue onpenenurens 1o IeMEHTaM CTPOKHU MM cTo0ma. Beruncie-
HUE ONPEIEIUTENICH Pa3INYHOrO MOPSIKA.

OOpaTHas MaTpuIla U aJIrOPUTM €€ BBIYUCICHHs. DIEMEHTapHble MpeoOpa3oBaHus MaT-
puil. [IpuBeneHne MaTpuUIbl K TUaroHaJIbHOMY WM TparelnueBUIHOMY BUay. MaTtpuunas ¢popma
3aIUCH CUCTEMBbI IMHEWHBIX aNreOpandyeckux ypaBHeHuil. Panr mMaTpuiibl.

Tema 2. Pemienne cucreM JIMHEHHBIX airedpandecKuX ypaBHeHUH.

CucTeMbl JIMHEHHBIX aaredpanuecKux ypaBHEHUI, OCHOBHbIEC MOHATHA. Perenne cucrem
JMHEHHBIX ypaBHeHUI MeTooM Kpamepa, metonom oOpaTHO# MaTpuibl, metogoM ["aycca. Teo-
pema Kponekepa — Kanennu. Penienrie npon3BoabHBIX CUCTEM JIMHEHHBIX YPaBHEHUM METOIOM
l"aycca. Pemienue o1HOpOIHBIX CUCTEM JTMHEMHBIX ypaBHEeHUH. Kpurepuii cyniecTBOBaHUs HETPU-
BHUAJIBHBIX PELICHUN.

Pa3nes 2. Di1eMeHTbI BEKTOPHOM a/1redpsbl

Tema 1. JIuneiinsle onepanuy HajJ BEKTOPaMH, UX CBOMCTBA. JInHeiiHbIe KOMOMHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. ba3zuc cucreMsl BEKTOpoB. EnuH-

8




CTBEHHOCTb Pa3JIoKeHHsI BeKTopa 1o 6azucy. OpToOHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEEHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBHUS
OPTOTOHAJIILHOCTH, KOJJIMHEAPHOCTH, KOMILJIAHAPHOCTU BEKTOPOB. BrIunciIeHne CKaIsIipHOro, BEeK-
TOPHOI'0 U CMELIAHHOTO IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oa3uce.

Tema 3. Jluneitnbie npoctpancTsa. [lonsTHe 6a3zuca MpoCTpaHCTBA FTEOMETPUIECKUX BEK-
TopoB. [IpeoOpa3oBaHme MaTpUIIBl TMHEHHOTO OIlepaTopa Mpu repexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL.

Pa3zgen 3. KoMmiekcHbIE YMCJIAa 1 MHOTOYJICHBI

[TonsiTue komIekcHOTo unciia. @opMbl 3alMCH KOMIUIEKCHBIX Yucell. [[elcTBUs HaJ KOMIUIEKC-
HbIMU uncinamu. @opmyiia Myaspa. V3BiedeHre KOpHS N-0 MOJOKUTEIBHON CTEIICHU U3 KOM-
IUIEKCHOTO Yrclia. Pa3noxeHne MHOTOWIEHa HA MHOKUTEH. OCHOBHAS TeOpeMa anreOphl.

Pa3nes 4. AHaauTHYECKAs TeOMeTPHSA

Cucremsl KoopauHaT. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI HA IIJIOCKOCTHU U B IPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. IIpsiMble ¥ MJIOCKOCTH

Pasnuyunble THIBI ypaBHEHUH INIOCKOCTH U YpaBHEHUH IPSIMOH (Ha IVIOCKOCTH U B IPOCTPAHCTBE).
Brluucnenue paccTossHUNM MEKAYy ABYMs TOUKaMU, TOUKOU U IIPSIMOM, TOYKOM U INIOCKOCTBIO.
Brruucnenue paccTosHAS MEKAY CKPEIUBAOIIMMUCS IIPSIMBIMHU.

Brruucnenue yrioB Mexy AByMs IMPSAMBIMU, IIPSIMOU U IJIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBblie 1 IOBEPXHOCTH BTOPOI'0 NMOPSAKA

KpuBsie BTOporo nopsjaka, ux reoMeTpu4eCKUe CBOICTBa U ypaBHeHus. [IpuBeneHne kpruBoi BTo-
pOro nopsKa K KAHOHUYECKOMY BUY.

YpaBHeHHUE MOBEPXHOCTH BTOPOro Nopsiika. KaHoHnuecknue ypaBHEHUs cepsl, SIUTUIICOUA, KO-
Hyca, runepoononia, napadoaonsa.

3.4 TeMaTuka NPpaAaKTHYECKUX 3aHATHH 0 AMCHUIUINHE «J/IMHeHHast

ajareopa»
Ne 3anaTus Tema 3anaTHs

1 Pa3pnen 1. DiemMeHTHI THHEHHOH anaredpbl. MaTpuiibl, AeicTBuUs
HaJ MaTpULaMH.

) Onpenenmennv, UX CBOMCTBa U BBIMHCIICHNE. MatpuuHas 3anuch
CUCTEMBI JIMHENHBIX YPaBHEHUH.

3 OOparHast MaTpHLa U €€ BHIYHCIICHUE.
CucTeMbl TMHEHHBIX aNredpanyecKux ypaBHEHUH, OCHOBHBIE T10-

4 HATHS U ONIpelieIcHus. Pelenre cucTeM JIMHEUHBIX YPaBHEHUH
metozoM Kpamepa, metoiom oOpaTHOM MaTpUIIbI

5 Pemenne cucreM IMHENHBIX ypaBHEHU MeTo0oM [aycca. Panr
Mmatpuubl. Teopema Kponekepa — Kanemn.

6 Meron I'aycca B IpOU3BOIBHBIX CUCTEMAX JINHEUHBIX YPABHEHUM.
OpHOPOJHBIE CUCTEMBI TMHENHBIX YPABHEHUH.




Pa3nen 2. DiieMeHTBI BeKTOpPHOI anredpnl. Bexropsl. JIunei-
HBbIC OIlepalliM HaJ BEKTOpaMH, UX CBOMCTBa. JIMHEHHOE Ipo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOPOB. IloHATHE JTMHENHON KOM-
OuHanuy BEKTOpOB. JIMHEHHO HE3aBUCUMBIC U JIMHEHHO 3aBUCH-
MBIE CHCTEMBI BEKTOPOB.

[TonsaTHe 6a3uca MPOCTPAHCTBA TEOMETPHUECKUX BEKTOpPOB. Koop-
8 TUHATHI BeKTopa. OpTOHOPMHUPOBaHHBIN 6a3uc. KommHeapHOCTb,
OPTOTOHAJILHOCTh M KOMIIJIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOU3BEEHUE BEKTOPOB U €r0 CBOWCTBA. Y CJIOBHE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BEKTOpHOE MpOU3BENEHHE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CMeniaHHOe MPOU3BENECHNUE TPEX BEKTOPOB M €ro cBOWCTBA. BhI-
qHcIeHne o0beMa napasuiesienuneia ¥ MupaMuasl. Y cIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MTPOU3BEAECHNUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMHU
B OPTOHOPMHPOBAHHOM 0azuce.

Jluneiinble mpocTpaHcTBa. PasMepHOCTh M 0a3uc JTMHEHHOTO MPo-
CTpPaHCTBA.

Martpuna nepexona ot 6a3uca k 6a3ucy. [IpeoOpasoBanue Koop-
JUHAT BEKTOpa MpHU U3MeHeHuu Oasuca. JIMHelHbIe omepaTopsl,
JecTBUS ¢ TMHEHHBIMU onepaTopamMu. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHUS] MATPHILIBI
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Pazgen 3. KomMiuiekcHbIe YHCJIA M MHOTOWIEHBI MHOKECTBO
KOMIUIEKCHBIX yucen. DOopMBbl 3aliCH KOMIUIEKCHBIX yucel. Jlei-
CTBHS HaJ KOMIUICKCHBIMHU YHcIaMu. Pa3iaoxxeHrne MHOrouJieHa Ha
MHOKUTEJH, OCHOBHAsI TEOpEMa alreOpbI
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Pa3nen 4. AHasIMTHYeCKAs TeOMeTPHA
Cucrempl kKoopauHaT. Pa3nuuHble TUIIBI YPaBHEHUM IIIIOCKOCTH

13

14 PasnnuHbie TUIIBI ypaBHEHUN NIPSIMOM HA INIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3anMHOe pacnosiokeHue NpsMbIX Ha IUIOCKOCTH U B IIPOCTPaH-
CTBE. BblunciieHre pacCTOSHUN MEXKY ABYMS TOUKaMU, TOUKOU U
IpsAMOM. BbIYKCIIEHHE PACCTOSHUS MEXAY CKPELUBAOIIMMUCS
IpsAMBIMU. B3auMHOE pacIionoKeHHUE IIIOCKOCTER. BrruncieHue
PacCTOSTHUN MEXAY TOUYKOU U MJIOCKOCTBIO

16 KpuBble BToporo nopsiika ux reoMeTpuuecKie CBOMCTBa. Y paBHe-
HUS JJUTUIICA, TUTIEpOOITbI, mapabonsl O0IIee ypaBHEHUE KPUBOI
BTOpOro nopsizka. [lpuBeenne KpuBoi BTOPOTo MopsIka K KaHO-
HUYECKOMY BHy. [loBepXHOCTH BTOPOro mopsiika

3.5 TemaTrnka KypcoOBBIX IPOEKTOB (KypPCOBBIX padoT)
KypcoBble mpoeKThl/3a1aHus 110 TaHHON AUCIUILINHE HE MPETyCMOTPEHBI

4.  YuyedHO-MeTOAMYECKOe U HH(OPMAIMOHHOE 00eceyeHne

4.1. HopmaTusHabie 1okyMeHTHI H OCThI

®enepanbHblif 3akoH 0T 29 nekadps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepaunn» (C UISMEHEHUSIMU U JTOTIOTHEHUSMH ),

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN CTaHAaPT BhICIIET0 00pa30BaHus -
OakanaBpuaT 1o HarpasiaeHuo noaroroBku 09.03.02 MupopmaioHHbIE CUCTEMBI U
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TEXHOJIOTHH, YTBepKAeHHbIN [Ipruka3zom Munucrepctsa oOpa3oBanus u Hayku PO ot 19
centsops2017 r. N 926 "O06 yTBepxkaeHUN PenepanbHoro. .. Pegakius ¢ usMmeHeHHsIME N
1456 ot 26.11.2020

[Ipuka3 Munucrepctsa odpazoBanus u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6 yTBep-
xnaenun [lopsiaka opraHu3anuy ¥ OCYIIECTBICHUS 00pa3oBaTeNbHON IEATEIILHOCTH 110 00pa-
30BaTeNbHBIM MPOTrPaMMaM BBICIIET0 00pa3oBaHMs — IporpaMMamM OakaiaBpHara, porpam-
MaM CHELMATUTETA, IPOrpaMMaM MarucTparypsl;

[opsimok mpoBeneHUs TOCy1apCTBEHHON UTOTOBOM aTTecTallMy o 00pa30BaTeIbHBIM IIPO-
rpaMMaM BBICIIET0 00pa3oBaHus — MporpaMMaM OakajaBpuaTa, IporpaMMaM ClieluaInTeTa
U IIpOrpaMMaM MarucTpaTypsbl, yTBEpP>KIACHHBIN Mprka3oM MunoOpHayku Poccun ot 29
nioHsg 2015 r. Ne 636;

[TonoxeHne o MpaKTUYECKON MOATOTOBKE 00yUarOIuXcsl, YTBEPKACHHOE TPUKa30M MUHU-
CTEepCTBa HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanuu 1 MuHHCTEpCTBA TPO-
ceemienust Poccuiickoit @eneparuu ot 5 aBrycra 2020 1. Ne 885/390;

VYcTaB 1 T0KaJIbHbIE HOPMATHUBHBIE aKThl MOCKOBCKOIO ITOJIUTEXA

Obnactu npodeccnoHaIbHOM NeITENbHOCTH U cephl MPOopheCCHOHATFHON IEATEIbHOCTH, B
KOTOPBIX BBIIYCKHUKH, OCBOMBIINE IPOrpaMMy OakanaBpHara (Jlajnee - BHIITYCKHUKH ), MOTYT
OCYILECTBIISATH MPO(ECCHOHANBHYIO IS TENbHOCTh!

06 CBs13b, HH(POPMAITMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe MpoeKTUpoBa-
HUS, pa3padOTKH, BHEAPEHUS U SKCIUTyaTallid CPEICTB BHIYMCIUTEIHHON TEXHUKH U HH(OP-
MAalMOHHBIX CUCTEM, YIIPABJICHUS UX )KU3HEHHBIM LIUKIJIOM)

4.2. OcHoBHas JUTEpaTypa:

3abonorckuit B.C. Jluneiinas anredpa 1 aHanuTHUeCKast reoMeTpus (YueOHbIH KOMILIEKC):
yaeOHoe mocobue, 2-¢ uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
Hue: 0akanaBpHar).

Cupotuna M.K. JIuneitnas anreGpa 1 aHAIMTHYECKAsi TECOMETPUS: HHTEPAKTUBHBINA KypC:
yaeOHoe mocodue st By3oB. CII6, Usn-Bo Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoi anredpe U aHATUTHYECKOI reoMeTpuu: yueOHoe nmocoodue. // Kyn-
psasueB b.1O., Matsm B.J., Tlokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIi pecypc. |

4.3. JlomoJiHUTeJBbHAs JIUTEepaTypa:

Kpatkuii kypc BbICHIeH MaTeMaTHKH [DNEKTpOHHBIA pecypc]: y4eO. - DIeKTpoH. JaH. -
Mocksa:  HamxkoB wu K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3y6xoB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATHKH JJIsl TEXHUYECKUX BBICIIUX Y4eOHbIX 3aBenenuit. Yactu 1-4. M.: MI'Y, 2012. 400
9K3.

Wnbun B.A., [To3nsik O.I". Ananutuueckas reomerpust. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TEM. IUT-phbl, 1988. 224 c.

beknemumes, J[.B. Pemenne 3amau u3 Kypca aHaIUTUYECKONM T'€OMETPUU U JIMHEHHOMN all-
re0psI [ DneKTpOoHHBIH pecypc]: yuel. mocodue - DneKTpoH. AaH. - Mocksa: @usmariur, 2014.
- 192 c. [Pesxxum noctymna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ sxpana. ]

4.4. DiaekTpoHHBIEe 00pa3oBaTebHbIE PeCypChl

[IpoBeneHue 3aHATHI U aTTECTAlMii BO3MOXKHO B JMCTAaHIMOHHOM (opmare ¢ MPUMEHEHHUEM
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CHCTEMBI UCTaHIUMOHHOTO 00yueHusi yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kageapoii «MaTemMaTHKay 3IEKTPOHHBIX 00pa3oBaTeNnbHBIX pecypcoB (DOP) mo Bcem paszzpenam
IPOrpPaMMBI:

Hazanue DOP

JluneitHast 1 BeKTOpHast asreOpa
AHanuTuuyeckas reoMeTpus
JluneitHast anreOpa U aHAJIUTH-
YyecKast TeOMETPHS

https://online.mospolytech.ru/course/view.php?1d=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?1d=462

Pazpaborannbie DOP BKIIIOYAIOT TPEHUPOBOUHBIE M UTOTOBBIE TECTHI.
[Nopsinok npoBezieHus: paboT B TUCTAHIIMOHHOM (pOpMaTe yCTaHABIUBACTCS OTIEIBHBIMU PacIio-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOM paboTe U/ UK HEHTPOM yueOHO-METOJMUECKOM padoTHI.

Kaxnpiii ctyneHT obOecriedeH MHIWBUIYaTbHBIM HEOTPAHHMYEHHBIM JIOCTYIIOM K JJIEKTPOHHOUN

OMOIMOTEKE MOCKOBCKOTI'O ITOJIUTEXA

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

HNHTepHeT-pecypehl BKIIOYAIOT YI4eOHO-METOAMYECKUE MAaTepUalIbl B 3JIEKTPOHHOM BHJIE, PE-

CTaBJICHHbIE Ha caiite mospolytech.ru B pa3aene: «lleHTp MaTeMaTH4ecKoro 0Opa3oBaHUs»

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

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

[Tone3nple yueOHO-MeTOAMUECKHE U MH(POPMAIIMOHHBIC MaTepUaibl IPECTABICHBl HA CaliTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.,

[Tepeuens pecypcoB nHGOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH « ITHTepHET» ISl OCBOCHHSI

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

4.5. JlnueH3uoHHOe M CBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoOe
olecnieyeHue
Ne| Haumenosanmue | Pazpadorunk 11O JocTynHOCTH Ccblika Ha Ennnblii peectp
(nmpaBoobaana- (IMLeH3MOHHOe, | POCCHIICKHX MPOrpPaMM IS
TeJIb) cB00OOIHO pac- 9BM u B/l (npu Haau4um)
NPOCTPaHsIeEMOe)
1 | Astra Linux | OOO JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JluneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75
4.6. CoBpeMeHHbIe IPodecCHOHATBbHBIE 0a3bl JTAHHBIX U

l/IH(l)OpMaIII/lOHHBIe ClIpaBOYHbIC CUCTEMBI

Ilepeyens pecypcoB cetu UHTepHET, JOCTYNHBIX JIs1 OCBOEHHUS IMCUMILIUHBI:
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Ne HaumeHoBaHue Ccbl1ka Ha pecypce JocTynmHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMbI

HoctynHa B cetn Un-
Stack Overflow https://stackoverflow.com/ TEepHET 0e3 orpaHmye-
HUU

Wudopmannonsslie pecypcsl

http:// www.consultant.ru OCTYIIHO
Ceru Koncynpranrtllntoc P Jlocty
[Topran ®enepalbHbIX rOCy-
JApCTBEHHBIX 00pa3oBaTellb-
P P http://www.fgosvo.ru. JoctymHo
HBIX CTAH/IapPTOB BBICIIETO 00-
pa3oBaHHs
J1eKTPOHHO-0UOINOTEYHbIE CHCTEMBI
Jlanb https://e.lanbook.com/ HoctynHa B cetu Un-
TepHeT 0e3 orpaHnye-
305071
IPR Books https://www.iprbookshop.ru/ | loctynHa B cetu 1H-
TepHeT 0e3 orpaHuye-
305071
IIpodeccnonanbHbie 6a3bl JaAHHBIX
ba3a nanHbIX HayYHOH 3J1€K- http://www.elibrary.ru JlocTymHO
TPOHHOU OMOIMOTEKU
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com JlocTymHO

— noJIUTeMaTHuecKas pedepa-
TUBHO-OMOIMorpadudeckas u

HayKomeTpuueckas (0ubmamo-
MeTpuueckas) 6a3a qTaHHBIX

5. MaTepI/IaHLHO-TeXHI/I‘IeCKOC o0ecrneyeHue ANCIHHUII/INHBI

MarepuanbHO — TeXHUYECKas 0a3za yHUBEpcUTEeTa 00eCrieyuBaeT MPOBEACHNE BCEX BUIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM TUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MPaBUJIAaM M HOPMaM.

Kadenpa «MaremaTika» He pacrnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHAOM M UCIOIb-
3yeT yueOHbIe ayTUTOPUH U3 001Iero (GoHaa YHUBEPCUTETA.

[Tpu He06X0AUMOCTH /7Sl IPOBEACHHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH UCIIOIB3Y-
IOTCSI KOMITBIOTEPHBIE KJ1aCChl YHUBEPCUTETA.
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6. MeToauyeckue peKOMeHIAIUN

6.1. MeTroauueckne peKOMEHIANMH ISl MPENoaBaTeJisi N0 OPraHU3aANUU
o0yueHus

[Tpexne Bcero, cnenyer 0OpaTuTh BHUMAaHUE CTYJICHTOB Ha TO, YTO MMPAKTHYECKH BECh U3Y-
YaeMblid UMU MaTepual He TpeOyeT KaKoH-TuOo CreluanibHON (JIOMOTHUTENBHOMN) MOATOTOBKU U
BIIOJTHE MOJKET OBITh YCIEIIHO U3YY€H, €CIIH CTYICHTHI OyIyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHATD IOMAITHUE 33JaHHsI ¥ TI0JIb30BATHCS (IIPU HEOOXOAMMOCTH ) CUCTEMOM TJIAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXJO0ro cemecrpa. Bomenmme B Kypc MaTeMaTUKU pa3leilbl SIBISIOTCS
KJIACCUYECKUMU, B TO K€ BPEMsI OHU IIPAKTUYECKU OPUECHTUPOBAHBI, TAK KaK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE I PEIIEHUS Pa3HOTO poja 3aJa4 BHYTPU CAMOW MaTeMaTUKH U MPUKIAIHBIX 3a-
nad. X ocBoeHUE IOMOXKET CTYAECHTAM JIOTUYECKHA BEPHO, apryMEHTHUPOBAHO U SICHO CTPOMUTH
YCTHYIO M IUCbMEHHYIO PeUb, YCIEIIHO MPUMEHATh HAKOIUICHHBIE 3HaHUS B PO ECCUOHATLHOM
JeATEIbHOCTH.

Heo6xonumo ¢ camoro Hadasia 3aHATHHA PEKOMEH0BATh CTYJCHTaM OCHOBHYIO M JIOTIOJ-
HUTEJBHYIO JINTEPATypy, @ B KOHIIE CEMECTpa AaTh CIIUCOK BOIPOCOB UL IOATOTOBKU K 9K3aMEHY .

Ha nepBoM 3aHATHM 1O AMCLUUIUIMHE CIEIyeT 00513aTeIbHO MPOUH(POPMHUPOBATH CTY/IE€H-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALUH 110 TUCIHUIIIMHE, CPOKaX ee MPOBEACHUS,
YCJIOBHSIX JIOIyCKa K IPOMEKYTOYHON aTTECTALUU, IPUMEHSAEMBIX BUAAX IPOMEKYTOYHOI'O KOH-
TPOJISL.

N3n0xkeHne TeopeTUdecKoro Marepuaia JO0JKHO COIPOBOXKIATHCA WIIIOCTPATUBHBIMU
npUMEpaMu, TIIATETFHO OTOOPAaHHBIMH HPENoaBaTeeM TaK, YTOObl TEXHUYECKHE TPYJHOCTH U
BBIKJIQ/IKU [IPU PELIEHUH 3a/1a4H HE OTBJIEKAJIU OT IJJABHOT'O: OCMBICIIEHUS UJIEU U CYTH NIPUMEHS-
eMbIX MeToJ0B. CllefyeT BCcer/ia yKa3blBaTh IPUMEPHI IPAKTUYECKOTO IPUMEHEHHSI pACCMOTPEH-
HBIX Ha 3aHIATHSX ypaBHEHUH U GopMyII.

[TpakTHdeckue 3aHATUS JOKHBI ObITh OPraHW30BaHbBI MPEIOIaBaTeIeM TaKuM 00pa3om,
YTOOBI OCTaBaJIOCh BPeMsI Ha NEPUOJUYECKOE BBINIOJIHEHUE CTYAEHTaMHU HEOONBIION CaMOCTOs-
TEJIbHOM PabOTHI B Ay JUTOPUH JIJIsl TPOBEPKH YCBOCHUS M3JI0KEHHOTO MaTepHasa.

[TpenonaBaTens, BeAyIUN MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBHIBATh yUeOHO-TEeMa-
TUYECKUH IJIaH 3aHATHUH C JIGKTOPOM, HCIIOJIb30BaTh EUHYIO CHCTEMY 0003HAYECHUH.

[IpenogaBaTento ciueayeT NO0OMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTYICH-
TOB B TEUEHHE CEMECTPA, HEOOXOAMMO BBISIBIISITH CUIBHBIX CTYJEHTOB U MPUBJIEKATh UX K HAYYHOU
paboTe, K yJacTHIO B pa3HOTO poja OJIMMIIMAaX U KOHKYpCax.

CTyAeHT AOKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPEIOAaBATEN B JOCTUKEHUU KOHEU-
HOT'O pe3yJsibTaTa: B NMPUOOPETEHHH OOYYarOIIMMHCS MPOYHBIX 3HAHWH, YMEHUH W BIAJCHUSA
HaKOIJICHHOM MH(pOopManuel Uit pelieHus 3a1a4 B Mpo(ecCHOHANBHOM IesITeIbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Bo3MoxHO MpoBe/ieHNe 3aHATHI U aTTeCTaluil B JUCTAaHIIMOHHOM (opMmaTe ¢ MPUMEHEHHEM CHU-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTemaTrka 3EKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) (cm. m.4.4) .

[Mopsinok mpoBezeHus: padoT B TUCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OTAEIBHBIMU PacIio-
PSOKEHUSIMU TIPOPEKTOPA 0 yueOHOM paboTe W/ Ui HEHTPOM yueOHO-METOJMUECKOM padoThI.

6.2. MeToanueckune YKazaHus 1Jist oﬁyqamumxca 0 OCBOCHHMIO TMCIUIIJINHBI

Pa3nes: 31eMeHTHI JTNHETHOM aIredpsbl

MaTtpuusl u onpeaenaurtenu. [Ipexe Bcero, CTyHT AOKEH IMOHATh, YTO MaTPHIIA — 3TO
Tabnuia yucen (mpudeM dTa TadJMIla MOXET UMETh OJMHAKOBOE YHCIO CTPOK M CTOJOIIOB, a
MOKET OBITh U IPSIMOYTOJIBHO), @ ONIPEIeTUTEINb- 3TO YUCIIO, 3aMMCHIBAEMOE B BUJIE KBAPATHOM
TaOJUIIBI, TO €CTh OMPEACTUTENN CYIECTBYIOT TOJIBKO Y KBaAPATHBIX MATPHIIL.
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Crnenyer oOpaTuTh 0c000€ BHUMAHKE HA ONEPALUIO0 YMHOKEHHS IPSIMOYTOJIbHBIX MaTPHII
U TIOHSATh, KAaKUM TOJIY4aeTCsl OPSIIOK MaTpHUIlbl — pou3BeaeHusl. OCOOEHHOCTh MaTPUI] TAKXKE
COCTOMT B TOM, 4TO IPOMU3BEJICHUE MATPHIL HE NIEPECTAaHOBOYHO, TO ecTh AB # BA .Cnenyet 00s-
3aTeNbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIUE 3a/1aUH.

BaxubIM siBiisieTcst moHsATHE 00paTHOM MaTpuiel. Hamo 3HaTh yclioBHE CyIIECTBOBAHUS
00paTHOW MaTpULBI M ATOPUTM ee rmocTpoeHus. [locie ee BEIYMCICHUS L1eIeco00pa3Ho AenaTh

IPOBEPKY NPABUILHOCTH PELIEHHMS, BBIIOIHUB ONEPALUI0 YMHOXeHHs A~'A = E (noimkHa moiy-
YUTHCS €IUHUYHAS MaTPUIIA)
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[Tpu m3yueHuu ompenenurTeneid HaJlO0 YETKO YCBOMTH HMOHSATHS MHUHOpA, alredpanyeckoro
JIOTIOJTHEHUS, 3HATh MHOTOUYMCIIEHHBIC CBOWCTBa ompenenuTens. [ oCBOGHUS TEXHHMKH BBIYHC-
JICHUsl OTIpeNeuTeNel Iesiecoo0pa3Ho, BHIOPAB MPOU3BOJIBHBIA ONPEACTUTENb BBIIIE TPETHETO
HOPSIZIKA, PACKPBITh €ro Pa3IUYHBIMU CIIOCOOAMH, MPHUMEHSS Pa3loXEHHUE W IO CTPOKaM M IO
cronbram. OOpaTuTe BHUMaHKUE, KaKHue CTPOKH (CTONOIBI) MPpeaNOYTUTEIbHEE BRIOUpATh A pac-
KPBITHS ONpPEIeNUTeNs], YTOOBl YIPOCTUTH €ro BbruncieHne. OcobeHHO 3(p(EKTUBHO BBIUUCICHHUE
OTIPENICNIUTEINS C TIOMOUIBIO 3JEMEHTApHBIX MPeoOpa30BaHUN, MPUBOIAIINX €r0 K TPEYrOJIbHOMY
BUJTY.

[Tpu m3yueHUH peueHUi CUCTEeM JMHEHHBIX anreOpanyeckux ypaBHeHuil (CJIAY) oOpa-
TUTE BHUMaHHE, IPEXK/IE BCETO, HAa TOHATHUE PEIICHUS CUCTEMBI U yCIIOBUS CYIIIECTBOBAHUS pellie-HUH
B 3aBHCHMOCTH OT COOTHOIICHHUS MEXIYy PAHIOM MAaTpHIbl, PAaHTOM DPACHIMPEHHON MaTpHUIIbI
CHCTEMBl U YHCIIOM HEW3BECTHBIX M ypaBHeHMU. OOpaTuTe BHMMaHHE Ha YCJIOBUS IPUMEHEHHUS
dopmyn Kpamepa u merona oOpatHoil Marpuibl. BHMMaTensHO pazbepuTe MpUMEphl peIIeHUs
NPOM3BOJILHBIX CHUCTEM JIMHEWHBIX anreOpanveckux ypaBHeHuil meronom [aycca (BBenenue 6a-
3MCHBIX M CBOOOJIHBIX MIEPEMEHHBIX).

Pa3nes: DiieMeHThI BEKTOPHOI aJredpbl

[Tpu u3yyeHnn naHHON TeMbl OOpaTUTE BHUMAHUE Ha JIMHEHHbIEC ONepalluy HaJl BEKTO- paMH,
Ha MMOHATHUS JIMHEWHOW HE3aBUCUMOCTH U JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha (DyH/IaMEH-TaIbHOE
noHsATHEe 0Oa3zuca BEKTOPHOTO MPOCTpaHCTBA (M OPTOHOPMHMPOBAHHOTO Oasuca), Ha Pasiio- )KEHHE
BEKTOpa 1o 0azucy.

3HaTh OmpeaesieHHe, TeOMETPHUECKUE CBOMCTBA CKAJSPHOTO, BEKTOPHOTO M CMEIIAHHOTO
NPOM3BEACHUS BEKTOPOB, (POPMYJIBI U UX BBIUYMCICHUS B BEKTOPHOM U B KOOPJAMHATHOU (opMme.
OO6s3arenbHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nen: KoMIIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B stom pasnerne, mpexae BCEro, HaJO MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PaCIIH-
pEHHMEM MOHATHUS JeHCTBUTENLHBIX YHCEII, 3HATH OTIPeIeIeHUE U TPU (POPMBI 3aIIUCH KOMILIEKC- HOT'O
yrcna (anredpanveckyro, TPUTOHOMETPUYECKYI0 M II0Ka3aTeNIbHYI0), TC€OMETPUYECKYI0 HH-
TEPIIPETALNIO KOMIUIEKCHOTO YMCJIa U B3aUMHO-0JHO3HAYHOE COOTBETCTBUE MEX/Ty MHO)KECTBOM

KOMIUIEKCHBIX YHCEN M MHOXKECTBOM TOYEK KOMIUIEKCHOH IJIOCKOCTH. 3HaTh (Gopmyiy Jitepa.
KommiekcHble yuciia MOKHO M300pa)kaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOM IUIOCKOCTH.
[TosToMy omepanuu CIOKEHHUS U BBIYMTAHUS KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEJCHHI K Orepa-
IIUSIM CJIOKEHUS M BBIYUTAHHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh U yMeTh BBINOJHATH ONEPAIlMM YMHOKEHUS, JICIICHUS, BO3BEJCHHUS B MOJIOXKH-
TEJIbHYIO CTENIEHb KOMIUICKCHBIX YHCEJI, 3alMCAaHHbIX B TPUTOHOMETPUUECKOH hopMme, n3Biede- HUS
KOPHS N-Oi CTETIEHH U3 KOMIUIEKCHOT'O YHCIIA.

Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO MHOXECTBO KOMIUJIEKCHBIX YHMCEN SBISETCS 3a-
MKHYTBIM, TO €CTh JI00ast airedpanueckas ornepanus HajJ KOMIUIEKCHBIMH YMCIIaMU HE BBIBOJIUT 32
npezensl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyHble BUBI pa3I0KEeHUsI MHOTOWIEHA Ha MHOXKUTEIH JUTS CITy4aen, KO- Iia
cpeau KOpHEHl MHOrowieHa MOTYT OBITh KpaTHbIE, KOMIUICKCHBIE KOPHU. DTH CBeICHUS OyIyT
UCIIOJIb30BaThCs, HAaNpUMEpP, B HMHTETPAIBHOM HCYHMCICHUU NPU BBIYUCICHHUM WHTETPAJOB OT
IpOOHO-pallMOHATBHBIX (DYHKIMHA, TPU PELICHUU JIMHEHHBIX OJHOPOIHBIX IU(QepeHIIHaTIbHBIX
YPaBHEHHI N-TO MOPSIIKA C MOCTOSTHHBIMHA KO3 PHUIIMEHTAMH.

Pazgen: AHanuTH4eckasi reoMeTpus

[Ipy u3ydyeHUM aHATUTUYECKOM N€OMETPUM CIEAYET, NMPEkKIE BCETO, IOHATH, YTO €€ 3aJayei sB-
JsIeTCs. U3yYeHHE TeOMETPHUECKUX OOBEKTOB MPHU TMOMOIIM aHAIUTHYECKUX METOIOB aireOpbl U
MaTeMaTHYECKOro aHajin3a. B 0CHOBE Takoro moaxoja JIEKUT METOJ KOOPAWHAT, BIEPBbIE CUCTE-
MaTu4yecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHSATHS T€OMETPUU (TOYKA, MpsiMast, TIOC-
KOCTb) SIBJIIFOTCSL HEONPEACTAEMBIMH, U JUTSI UX OMMCAHUS IPUMEHSETCS] aKCHOMAaTHYEeCKUN Me- TOJ,
MO3BOJIAIOLINHA YCTAHOBUTD B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEX/1Yy MHOKECTBOM TOUEKIIPSIMON
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¥ MHOKECTBOM JICHCTBHUTENIBHBIX YHCEI U, TAKMM 00pa30M, BBECTH cucTeMy KoopauHat.Hamo deTko
YCBOUTH paziuHble (POPMBI ypaBHEHUH NPSIMON U MIOCKOCTH YMETh MEPEXOUTh OTOTHON (HOPMBI
K npyroi. Crexyer OCMBICIUTh W YCIEUIHO MPHUMEHATh pELICHHS KIACCHYECKUX 3ajad
AHAJTUTUYECKOW T€OMETPHH O B3aMHOM PACIIOJIOKEHUH MPSIMBIX U TNIOCKOCTEH, yMETh OIPEaeIIsiTh
YIJIBI U PACCTOSIHUS MEXKIY Pa3IMYHBIMU F€OMETPUIECKUMU 00bEKTaMHU.

OTMeTuM B 3aKIIOYEHHE, YTO YCHEUIHOE M3Y4YCHHE TUCHMIUIMHBI «JIuHeliHas anreOpay,
npuoOpeTeHre HeoOXOAUMBIX KOMIIETECHIINN, YMEHUH M HAaBBIKOB BIIAJICHUS MaTEMaTHYECKUM afl-
napaToM TpeOyeT OT CTYJCHTOB OOJIBIION caMOCTOSTENbHON paboThl. OOpaTUTe BHUMaHUE, UTO
KOJINYECTBO YaCOB, OTBOJAIMMBIX HA CAMOCTOSATEIbHYIO pab0Ty B COOTBETCTBUH C YUE€OHBIM IUIa- HOM,
0oJIbIIIe YHCIa YaCOB, OTBOJIUMBIX HA BCE BUBI AyAUTOPHBIX 3aHATUH.

7. DoH/ OLICHOYHBIX CPEACTB

7.1. Mertoabl KOHTPOJIS M OLICHUBAHUS Pe3yJIbTATOB 00y4eHus!

J171s1 KOHTPOJISI yCIEBAEMOCTHU M KaU€CTBA OCBOEHUS TUCLUILUIMHBI HACTOSILEN POrpaMMOn
IPEyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCcreBaeMOCTH (TEKYLUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTecTalys (IK3aMeH).

7.2. Ilkaja u KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI
®opmMa NPOMeKYTOYHOM aTTeCTAMHU: IK3aMEH

[TpomesxyTouHas aTTecTays o0yJyaromuxcs B popme sK3aMeHa MpoBOIUTCS MO pe3ysibTaTaM
BBITIOJIHEHHSI BCEX BHJIOB yUeOHOM pabOTHhI, MPeyCMOTPEHHBIX Y4eOHBIM IIJIAHOM IO JAHHOW JAUCIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YJIbTATHI TEKYILIEr0 KOHTPOJS YCIIEBAEMOCTH B TEYCHHUE Ce-
mecTpa. OlLeHKa CTENeHH JTOCTHKEHUsT 00yUYaloMMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOY4YEHHUsS MO
JUCLUIIIIMHE TIPOBOJUTCS IPENojaBareeM, BeAYIUM 3aHATUS 10 JUCLHUIUIMHE METOJOM JKCIEPT-
HOM oueHkU. [1o uroram npomMeKyTo4HOM aTTeCTaluu 0 AUCLUIUIMHE BBICTABIISACTCS OLICHKA «OT-
JUYHO», «XOPOLIO», «YIOBIECTBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIILHO.

IxaJjia oneHUBaHUA Onucanmne

BoinonHeHsl Bce 00si3aTesIbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K IPOMEKYTOYHON aTTecTalMu, IIPEeIyCMOTPECHHbIE
IpOrpaMMoi JTUCHUIUIMHBL CTyAEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB IT0OKA3aTEJIAM, [IPUBEICHHBIM B
OtinyHO TabJIMIax, ONEepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMU, IIPUMEHSET UX B CUTYalUsX MOBBIIICHHONW CIIOKHO-
ctu. IIpm >TOM MOryTr OBITH JOMYIIEHB HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpU TEepeHOoce 3HAHUM U
YMEHUI Ha HOBBIEC, HECTAHIAPTHBIC 3a/1a4U.

BrinonHeHsl Bce 00si3aTesIlbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTA K MPOMEXKYTOYHON aTTecTalMu, IIPEeIyCMOTPECHHbIE
porpaMMoi IucHUIUIMHBL. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMECHUI, HABBIKOB II0OKA3aTeIIAM, [IPUBEICHHBIM B
TabJIMIax, ONepUpPYET NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Xopomo
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HaBbIKaMH. B TO e BpeMs pH OTBETE IOITYCKAET HECYIECTBEH-
HbIE TOTPEIIHOCTH, 3aJa4d PEIIAECT C HEJAOYETaMH, HE BIIMSAIO-
MU Ha OOIIUIT X0 peleHusl.

Y 10BIIETBOPUTEIILHO

BrimonHeHsl Bce 00si3aTesIbHbIE YCJOBHS MOATOTOBKH CTY-
AeHTa K TMPOMEKYTOYHOH AaTTeCTallMU, IPEIyCMOTPEHHbIE
nporpaMMmoil TucHMIUIMHBL. CTYIEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTEJISIM, IIPUBEACHHBIM B
TabJIMIaxX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH,
HaBblkaMu. Ho moka3bIBaeT HEeriayOOKHe 3HAHUS, IIPU OTBETE HE
JIOTyCKaeT IrpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B op-
MYJUPOBAaHUM OTBETA OTCYTCTBYET JOJDKHAs CBSA3b MEX]y aHa-
JM30M, apryMEHTalued U BBIBOJAMHM, B PEIICHUH 3a7ad MOTYT
cofiep>KaThCst TpyOble omuOKH. /11 momydeHus: paBUIBHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOINE BOTIPOCHI.

HeynosnerBopurenbHo

He BeImonHeHb! 00s13aTe/ibHBIC YCJOBHSI NOATOTOBKH CTY-
AECHTA K IPOMEKYTOYHON aTTecTalMu, IIPEIyCMOTPECHHbIE
nporpammon aucumiuivebl, MJIM cTyneHT neMOHCTpUpYET He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYCKAIOTCS 3HAUUTENIbHBIEC OITMOKH, TPOSBIISETCS
OTCYTCTBHME 3HAaHUN, YMEHUH, HABBIKOB II0 PsAAy IOKa3aTeseH,
CTYJIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPyAHECHUS IIPU OIEpU-
POBaHUU 3HAHUAMU U YMEHUSAMU.

7.3. OueHo4YHbIe CpPeICTBA

Hepeqeﬂb OICHOYHBIX CPEACTB MO TUMCIHUIIJINHE

«JIpHelHad aJr a»

HanmenoBanue [Ipencrasiienue oue-
Ne Kpatkas xapakTepucTHKa OLEHOYHOTO
OLICHOYHOTI'0 Cpel- HOYHOT'O CPEZCTBA B
n/n CpeacTBa
CTBa DdOC
1 KonTponshas (ca- CpenctBo npoBepkH YMEHUH NMpUMeEHATh | KoMmekT KoHTpouib-
MOCTOSITEIbHAS) IIOJIy4YE€HHBIE 3HAHMSI IS PELIEHUS 3a7ad | HbIX 3a/laHuii 10 Ba-
pabota OINIPEAEIEHHOr0 THUMA IO TEME WU pa3- | puaHTam
zen
(KP) g

2 | PacuetHo-rpadu-
yeckas padora

(PTP)

CpencTBo mpoBEpKU yMEHUM MPUMEHATH
MOJIYyYECHHBIE 3HAHUS I10 3apaHee Ompelie-
JICHHOW METOAMKE I PELICHUs 3anady
WM 33JaHAd 1O MOAYJIO WM JUCLH-
IUTMHE B LICJIOM.

Kowmmnexr  3ananuit
JUIs1 BBITIOJIHEHHS pac-
YeTHO-TpaUIeCcKOit
paboThI
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CpencTBo KOHTPOJIs,, OpraHU30BAHHOE KaK
crienManbHas 6ecea me1arorunyeckoro pa-

VCTHBIH ompoc co- | O0THHKA ¢ 00yYaromMMCsl Ha TEMBbI, CBS- Bomnpocsl o
3 OecenoBaHMUeE, 3aHHBIE C H3y4aeMOM JUCLMILIMHOMN, M pac- | TeMam/pa3zieniaM JIic-
(YO) CUMTAHHOE Ha BBISICHEHHE 00beMa 3HAHUIL LUTUTAHBI

o0yyaromerocs mo onpeaeieHHOMY pa3-
JIeny, TeMe, mpooseMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUMH,
Tect [103BOJIAIOILAS aBTOMAaTU3HUPO- @OHJI TECTOBBIX
(T) BaTh IPOLEAYPY U3MEPEHHS YPOBHS 3HA- 3a1aHUI
HUH 1 yMeHU# o0yyaromerocs.
5 | Ok3amenannonHble | CpencTBO TMPOBEPKH 3HAHWH, yMEHHi, | DK3aMECHAIIMOHHBIC
OUeTHI HaBBIKOB. MOXKET BKIIFOYATh KOMIUIEKC T€O- | OUIIETHI.
pPETHYECKUX BONPOCOB, 3a1ad, IpaKTHYe-

(Ob) . IlIxana oreHuBaHug U
CKHX 3aJIaHH.
npoieaypa MNpUMeEHe-
HUSL.
ITpomexkyTouHas arrecTa- | Ok3aMeH (O ) 1) yctro (Y)
nus (ITA)

2) muceMenHo (IT)

7.3.1. Texkymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPOCHI
U 3a/1aHus B opMe OITAaHKOBOTO TECTUPOBAHUS NIl KOHTPOJISI OCBOCHUSI OOYYAIOIIMMHUCS Pa3/IeioB
JUACUUIUIUHBL, pueM PI'P.

Coaeprxanue pacueTHO-rpapuyeckoi padoThl.

PacuerHo-rpadguyeckas padora Nel mo 1uHeiiHoM anredpe.

Kpatkoe coneprkanue pacueTHO-rpadudeckoit paboThI:

Matpuiibl U onpenenuTend. PeneHre cucTeM JUHEHHBIX alreOpandeckuX ypaBHEHHH METOJaMu
l'aycca, Kpamepa u 06paTHOIl MaTpHUIIBL.

PacuerHo-rpadguyeckas padora Ne2 1o BeKTOpHOii aiaredpe.

Kpatkoe coneprkanue pacueTHO-rpadudeckoit paboThI:

BexTopsl, aelictBusa Haa BekTopamu. CKalsipHOE, BEKTOPHOE, CMELIaHHOE IIPOU3BEIEHHUS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 no aHaIMTHYECKOI reOMeTpHH.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboThI:

Paznuunble BUIBI YPAaBHEHUM NPSAMOU U INIOCKOCTU. B3auMHOE pacrosnoxeHue NpsMbIX Ha IJI0CKO-
CTH, IUNIOCKOCTEN B IPOCTPAHCTBE.

KommnuiekT 3agaHuii 111 BBIIOJIHEHHSA
pacueTHo-rpadpuueckux pador (PI'P)

no nucuumuinae Jluneiinas anredpa

(HaMMEHOBAHHUE JIUCLUILIHHBI)

PI'P Nel, yacts 1

f—l 1 0\] (2 0 2\‘
3amganue Nel. Jlanbt matpuniet A= 1 3 2 ''m B=0 -3 3 .

L4 0 -3 o1 -1
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Brinosnnute geiicteus: 4> +8B7 .
3ananue Ne2. [IpofOIKUTE TAaHHOE MATPUYHOE PaBEHCTBO (24 +3B)? —44% —6A4B =...

Y IIPOBEPUTH €r0 AJIs MaTpull 4 U B 13 nepBoro  3aJaHusl.

3aganue Ne3. BbIUnCINTE ONpeenuTeNb IByMsl CIOcO0aMu: pa3ioKeHHUEM I10 IEPBOH CTPOKE U
pasIoKEHUEM IO TIEPBOMY CTOJIOLY.

1 0 -1 2
02 1 -1
I 1 -1 1}
11 -2 1

3ananue Ne4. J[ns naHHOM MaTpUIbl HAMTH 00paTHYIO MaTpuily. Crenars MpoBEpKY.
( 1 0 2}
| I 1 o
12 )
3amanue Ne5. Pemurs Matpuunoe ypaBueane AXB =C (waiiti X). Crenath MpOBEPKY.

(-1 2) (3 4 (0 4
A=| . B=| . C= .
L2 1) 2 3J’ ¢ k—9 3)|

3ananue Ne6. Haiitu paHr MaTpuibl.

(1 12 3 7)
0 4 3 1’
‘2 8915|'
\3 —8 2 6 29)
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PI'P Nel, 3agaHusi 10 pelIEHHI0 CHCTEM JIMHEHHBIX aJIre0pandecKux ypapHeHH
3aganue Nel. Pemuts cucremy metosiom Kpamepa. Caenatb npoBepky.

Jxl +4x)—x3 =2
2x,+2x, +3x;, =7
[3)61 +6X2 _2.X3 :1

3aganue No2. Peruts cucremy u3 Nel MeTooM 00paTHOW MaTpHIIBI.
3ananue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3apanue Ne4. Pemnth HeotHOpOIHYIO cucTeMy MeToaoM ["aycca. Haiitu ob1ee pemeHue u yact-
HOE PEIIEHUE.

{X1+XQ+2X3+3)C4=5
<3xl+2X2_4x3_2X4:l
| 5x,+4x, + 4x, =11

3aganue NoS. Pemuts ogHOpOAHYIO cuctemy MerosioM ['aycca. Haiitu obmiee pemenne u @CP.

2x1 +6x2 —9x3 —9x4 =0
4x, —5x; +x, =0

3'xl +3X2 —7)63 _4X4 :O '
X
L 1—3)62 +2X3 +5.X4 :0

PI'P Nel, yactsb 2

3aganue Nel. ITokasaTe, 4TO BEKTOpBL M1, 1, p 00pa3yroT 0a3uc B IPOCTPAHCTBE U PA3JI0XKUTh

BeKTOp @ 10 3tomy Gasucy: m =(1,—-1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—4,13).

Bamanue Ne2. JlaHbl BEKTOPBI 711 U 1. BBISICHUTH — KOJUIMHEAPHBI JIH BEKTOPBI d U b .

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n —m.
A
3ananue Ne3. Haiitu |c7 , €CIIN =6\/§, ﬁ|=2, (m,n)=135, a =6n—m.
]

Baganue Ne4, Jlan A ABC .Haiitu £ B,ecm A(1;-1;2), B(3;3;2), C (7;1;2).

3amanue NeS. Ilpu kakux "Xx' BEKTOpBl a U b_HepHGHI[I/IKyJIHpHBI?
a=(x;1;—4),b =(x-3;12; x).

Bamanue Ne6. Haiitu muromiaap mapamiesorpaMmma, IOCTPOCHHOTO Ha BEKTopax a u b .

AN

=3, (m.m=".
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3aganue No7. Haiitu mnomans Tpeyronsauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue No8. JlaHbI BEKTOpPH! @, b, C . BBISCHUTH — KOMIUTAHAPHBI JIU BEKTOPBI. ECIIH BEKTOPBI HE

KOMIIIAaHAPHBI, TO HAITH 00BEM NapajiesenuIena, HIOCTPOEHHOTO Ha BEKTOpax ¢, b, ¢ ¥ onpeje-

JMTh — KaKylo TPOUKY OHH 00pa3yIoT.

a(1;-1;5), b (2;4;-2), ¢ (3;0;1).

3aganue Ne9. Jlns nuneltHOTO oniepaTopa A 3a1aHbl 00pa3bl Oa3uCHBIX ANieMeHToB Ae,, Ade,, Ae;

. 3anmcars Matpuiy oneparopa A B 0Oasuce e, e€,, e; ¥ HalTH 00pa3

3JIEMEHTa X .

A€_1:7€_1 +3€_2—2é3, A€2 :el —62 +4€3, A€3 :2€1+2€2 +3€3,
f:2§1_4§2 +é3.

3aganue NelQ. Haiitu coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIeparopa,
3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuied 4 _ [~ 4

]

PI'P Ne 1, yacts 3

Bamanue Nel. TIpsimast /, mpoxoaut uepes Touky A mapaiensHO BeKTopy ¢ . Ilpsimast [, mpo-
XOJIUT Yepe3 TOUKY B MepHneHAuKySIPHO BEKTOpy 71 . HaliTi TOuKy rmepecedeH s MPsIMbIX U yroJ

mexy aam, e A(3;5), g (1;3), B(0;5), n (=3;4).

Bamganune No2. Jlana npsivast [, . Ilpsimast [, mpoxoaut yepes Touku A u B . Haiitu paccrosinue ot

TOYKHU TEPECeUCHUst NPsAMbIX [, u [, 10 npsamoit /5.

|x=-8t-3 - . . ) )
ll'{y=3t+4, A(4,0),B(7’3)’ 13.9)6 12y+2_0_

3aganue Ne3. Haiitu paccTosiHue OT TOUKU M o JO IJIOCKOCTH O , IPOXOISIICH yepes Touky A

epIeHauKYIApHO BekTopy 71, ecmu M (0; 1;7), A(2;-1;4), n (6; 22; -3).

Baganue Ned. HaiiTi yros Mexy IIOCKOCTBIO OL ¥ INIOCKOCTBIO [3 , MPOXOISIel Yepe3 TOUKH

A,BuC,ecmu o :5x+y+4z-28=0, A(5;2;5), B(3;7,;0), C(—4;-3;-1). 22



3aganue NeS. 3ammcaTh KAHOHHYECKUE YpAaBHEHHS IPSAMOM, 3a1aHHOM OOIIMMHU YPaBHEHUSIMH.

x+2y-9z-10=0;
3x+4y+82-24=0.

Baganue Ne6. Haiitu TOUuKy nepecedenus npsMoit [ ¥ IJIOCKOCTH Ol M YIOJI MEKILY HUMH.

l:x+2:y:Z—l. a:x+2y-3z-12=0.

3 4 =2
Bamganue No7. Tlpsimast [/, mpoxomut uepe3 Touku A u B. Ilpsmast [, mpoxoauT yepes3 Touky M

HEPIEHIUKYIIAPHO IIOCKOCTH Ol . HaiiTu yros Mexxay npsamMbIMu [/, 1 [, ¥ BBISICHUTB — JIGXKAT JIH

OHHU B O[[HOﬁ IMJIOCKOCTHU HUJIN CKPCHIUBAKOTCA.

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

. L (432 2

3apanue Ne8. Jlns naHHOM KpUBOM u+ Yo yKa3aTh (POKYChI, SKCIICHTPUCUTET, AUPEK-
49 25

Tpuckl. IlocTpouts KpuBYyI0, H300pa3uTh POKYCHI, TUPEKTPUCHL.

3ananue Ne9. ITpusectu ypaBHeHue KpuBoii 9x* —25y% —18x + 200y — 616 =0 & KaHOHMYE-
CKOMY BUJy ¥ IOCTPOHUTH KPUBYIO.
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KouTpoJabHble 3a1anus (IpuMepbI)
Bapuanr.

1. HaiiTn 3HaueHMs MAaTpUYHOTO MHOTOWIeHA F (A)
-1 0

f(x)z—x3+2x2—x+3,A=( \|

3 2

2.0 8 1 -5)

2. Haiiti paHT MaTpUIbl IPHBEJICHUEM K CTYHCHUATOMY BI’my| 8 2 6 3 13

(_
E
| _
Lll 3 13 s

1 2 1
3. BBIYHCIIUTH OTPEICITUTENb IPUBEACHUEM K CTYIIEHYATOMY BHJLY 3 -5 3
2 7 -1

4. Haiitu matpuity, obpatHyto aanHoi (a). Pemmts MatpuuHoe ypasuenue (0)
1 2 1 1
(a) (3 -5 3W (6) [ -2) [_2 35)

‘ 2 7 -1 ' N )
N )
5. Pemnth cucTeMy ypaBHEeHHH. YKa3aTh o0Iee U OJIHO YaCTHOE pelicHHE (a).

Pemute cuctemy ¢ moMoIp0 006paTHON MaTpuiel u o opmyiiam Kpamepa (0)

!4x1+9x2—5x3—8x41=5 jxl+2x2+x3=5

(@) y3x, +7x, —2x; —4x, = 4 6)43x; =5x, +3x; = -7
|2x +5x +x +3x =3 |2x +7x —x =13
L 1 2 3 4 L 1 2 3

Bapuant

1. PaCHI/IcaTL Pa3JI0KCHUC BCKTOpa .;(E 10 BEKTOpaM ;, é’,;’:

x={5-12,1}, p=1{1,-3,0}, ¢={1,-1,1}, r={0,-1,2}

2. KonnuaeapHs! 1 BEKTOPBL p U ¢ ?

a={2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana mupamu/ia ¢ BepuimHamu B Toukax A,;A,A;A,.



Al(_za 498) 5 AZ (49_192) 5 A3(_89 75 10) 5 A4 (_3547 _2)

Haiitu

a) yroi Mexay pedpamu

6) oobem rupamuast A A4, 4,4,

B) JUIMHY BBICOTHI OMYIICHHOW Ha TpaHbA, 4,4,

T') HaliTH JUTMHY MEAUAaHBI, IPOBEICHHYIO U3 BepIIHHBIA| K peopy A, A4,

4 BBIYKUCIHTH TUIOMIA/H apALIeIOrpaMMa, TIOCTPOEHHOTO Ha BEKTOpax d U b OL — yroyl Mex/y BEKTO-paMu p
T

nga=2p+q,b=p-3q.p=2,q=2,a=4".

Bapuanr

1. Haiitu paccrosiaue ot Toukn Mo 10 mIOCKOCTH (M 1 M2 M3 ):
Mo (=9;10;2), Mi(0;7;-4), Mo (4:8;-1), Ms(-2;1;3)
(Xx+y+z-2=0

2. BrimmcaTs KaHOHHYECKOE YpaBHCHUC HpHMOﬁZ i

x—y-3z+6=0

3. HaiiTu TOYKy mepeceyeHust IpAMOM U IIOCKOCTH: ~ — 2 . 3 _z +1 u Xty+2z-9=0.
1 1 —4

Yo
-1 1

z

4. Haiiti Touky P cUMMETpHYHYIO TOYKEe P OTHOCHTENBHO mpsiMoii / : P(O;—l;3) n x—1
! 1

5. Hanmcars ypaBHEHHE IUIOCKOCTH OL TIPOXOJSIIEH yepe3 Touky Mo ¥ HepHeHIuKyIIpHO psIMOH
(MiMa): Mo (3;2:0), M1 (4155), M2 (2;,-1;4).
6. Haiiti KOCHHYC yIiia MEXIy TIOCKOCTSIMHA Ol 1 O2

o1 :3x—y+3=0,00:x-2y+5z-10=0

BapuaHT 3a1aHHil NPOMEKYTOYHOI'0 TeCTa

1.1. Haiftu panr MaTpuIis! IpUBEACHUEM K CTYIICHIATOMY BHIY |

1.2. Pemmts MaTpu4HOE ypaBHEHHUE A
-2
X = /
-3 4 3 -1 0

J)ﬂ +2x3+x3 =5
1.3. Penmuts cucremy mo dopmyinam Kpamepa 3x, =5x,4+3x, =7
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|2x +7x —x =13

1 2 3

2.1. Hanucats pasioxeHue BeKTopa X mo BeKTOpAM . q, 7" X= {5, -12,1 } , ; = { l,—3,0} ,J= {1,—1,1 } ,

r={0,-1,2}

2.2. BBIUHCIHTE [UIOM[a/Ih MAPAJUIEIOrPaMMa, TOCTPOCHHOTO Ha BeKTOpax (. u b Ol — yrom Mex 1y BekTopamu punq

2.3, Jlana mnpavia  sepummami s touxaxd, A, A3 A, A, (6,1,3), 45(6,~2,-3).45(2,2,0), A,(~5,1,0)

HaifTu [IHEY MeIHaHbI, IPOBEICHHYIO I3 BepuuHsl A K pe6pyA2A3

3.1. HaiiTu TOUKyY nepecedeHust IPsIMON 1 IUTOCKOCTH:

1 1 —4

x-l_y =

3.2. Haiitu touxy P cummerpuunyio Touke P oTHOCHTenbHO mpsaMoit [ P (0;—1;3) u
1 -1 1

3.3Hammcars ypaBHeHHe miockoctd Ol Tpoxopsmieil uepe3 TOUKy Mo n HePHCHUKYIApHO  Tpsimoit (M 1M 2 ) . Mo (3; 2;0)
, M (4;1;5), M (2;—1;4).

4.1. Jlana xpuBast BToporo mopsimka x° +41% —12x +16y +16 = 0 . Ilonyunts KaHOHHYECKOE YpaBHEHHE KPHBOM M ITOCTPOUTH .€¢
p p p Y y 4! yp p Tp

’ ’ ’
4.2. CocTaBUTh MaTpHILy Iiepexo/a oT Oaszuca € ,e ,e Kk b6asucy € ,€ ,€ , eciun

€ =26 +6,+¢,; 6, =¢ —6,+¢; & =¢ +2¢, +é,

Kpurtepun onenkn:

- OLICHKA «3a4TECHO» BBICTABJIAETCS CTYACHTY, €CJIM OH PETYJISIPHO B TEYEHUE CEMECTPa IIPEICTaBIISI
peleHus 3a1a4, BBITOJIHWI ITOJIHOCTBIO BCE 3aJaHUs U UX 3alUTUII, OTBETUB Ha BOIIPOCHI IIPEIOAA-
BaTes;

- OLICHKA «HE 3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM OH HEPETYJISIPHO B TCUCHHUE CEMECTpa Mpel-
CTaBJISUT PELICHHUS 3a/1a4, BHITOIHIII 3a/laHUs HE MOJHOCTBIO WM BOOOIIE HE MPEACTABISII padOTHI
Ha IIPOBEPKY, JAOIYCKACT CYLIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI IIPETIO1aBATEIIS.

JUis mpoBeieHus TEKYIIEero KOHTPOJIS 3HAaHUK CTYJCHTOB B TMCTAaHIMOHHOM (hopmaTe B pas-
paboTanHbIX Kadenpoit «MaTeMaTHKay OHJANH-KypcaX MUMEIOTCS MPOMEXYTOUYHbIe (IIPOOHBIE) Te-
CTBI.
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7.3.2. IlpomeskyTOUHAS aTTECTALMS
KoMmuiekT Bonpocos

JUHEWHAS AJITEBPA

MaTtpu1ibl, TUIIBI MATPUL]

Onepauuu ¢ MaTpuIiaMH, UX CBOMCTBA.

YMHOK€EHUE NPAMOYTOJIbHBIX MaTpULL.

Marpuunasi popma 3anrcy CUCTEMBI IMHEHMHBIX anre0pandeckux ypaBHEHUI.

Onpenenurenyu 1 X CBONCTBA

[onsartue onpeaenurens. MUHOPHI 1 anreOpandeckue JOMOTHEHUS.

CucTeMbl TMHEHHBIX adreOpanuyecKuX ypaBHEHHH, OCHOBHBIC TIOHATHS U OIPEACTICHHUS.

[IpaBuno Kpamepa perienns cuctem JUHENHBIX YPaBHEHUM.

OO6parHas MaTpHLa U €€ BBIYUCICHUE. Y CIIOBUE CYIIECTBOBAHHS 00pPaTHOM MaTpHIIBI.
10. Pemenne cucrem JMHEHHBIX adredpanuecKux ypaBHEHUN METOI0M 00paTHOM MaTpHIIbI.
11. Metop INaycca penienust cucteM JMHENHBIX YpaBHEHUIA.
12. PenieHne npon3BOJIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUH MeTo1oM ["aycca.

Panr marpunsl. Teopema Kponekepa — Kanenu.
13. TTonsitue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHUS.
14. CucteMsbl TMHEHHBIX areOpanyecKiX ypaBHEHUH, OCHOBHBIE TIOHTHS U OTIPEICIICHUSI.
15. IlpaBuno Kpamepa pemieHust CUCTEM JTMHEWHBIX YpaBHEHUH.
16. O6partHas MaTpuLa U €€ BEIYMCIIEHUE. Y CIIOBHE CYIIIECTBOBAHUSA O0OPAaTHOW MAaTPHIIBI.
17. Pemienne cucteM JMHEHHBIX alreOpanuecKux ypaBHEHUN METOI0M 00paTHOM MaTpHIIbI.
18. Metop IMaycca penienust cucteM JMHENHBIX YpaBHEHUIA.

WO kW=

19. ITonsitue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHUS.

20. CucteMsbl JIMHEHHBIX anreOpanyecknux ypaBHEHUH, OCHOBHBIC IOHSTHS U OTIPEICIICHUSI.

21. ITpaBunio Kpamepa pemieHust CUCTEM JIMHEWHBIX ypPaBHEHUH.

22. O0partHas MaTpuLa U €€ BEIYMCIICHUE. Y CIIOBHE CYIIIECTBOBAHUSA O0PAaTHOW MAaTPHIIBI.

23. PemieHne cUCcTEM JTMHEWHBIX aareOpandeckux ypaBHEHHI METOA0M 0OpaTHO MaTpPHUIIBL.

24. Metop I'aycca penieHust CUCTEM JIMHENHBIX YpaBHEHU.

25. Perienne npon3BOJIbHBIX CUCTEM JIMHEMHBIX yYpaBHEHUH MeTo1oM ["aycca.

26. Panr matpunsl. Teopema Kponekepa — Kanennu.

27. OgHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. KpuTepuil cynecTBoBaHNs HETPUBUAIBHBIX pe-
LICHUMN.

28. IloHsiTHEe BEKTOpPA U JINHEHHBIE ONlepaliii HaJl BEKTOPAMH, CBOMCTBA ONEepaLyii.

29. JIuneiinasi KOMOMHAIINS BEKTOPOB.

30. JIuneiiHas HE3aBUCUMOCTD U JIMHENHAs 3aBUCUMOCTbh N€OMETPUUECKUX BEKTOpOB. Kpurepuii nu-
HEHWHOM 3aBUCUMOCTH.

31. lonstue 6azuca. KoopannaTsl BeKTOpa.

32. OproHOpMUpPOBaHHBI 0a3uc. Pa3noxkeHne BeKTopa o BeKTopam Oasuca.

33. YnopspoueHHas TpolKa BEKTOPOB.

34. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOMU3BEIEHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.
35. YcnoBust OpTOroHaIbHOCTH, KOJUIMHEAPHOCTH U KOMITJIAHAPHOCTH BEKTOPOB.

36. JluHeiiHble NPOCTPAHCTBA.

37. Marpuna nepexoja ot 6a3uca k 6azucy.

38. CoOcTBEHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHUS MATPHIIBL.

AHanuTHYeCcKas reomMeTpus

1. Cucremsl koopauHar. JlekapTOBbI MPSAMOYIOJIbHbIE KOOPAMHATHI HA IUIOCKOCTH U B IIPOCTPAH-
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CTBE.

[Tonspuas cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypAaBHEHUN TUIOCKOCTU U IIPSIMOM.

Brluucnenue paccTossHUNA MEKAY ABYMs TOUKaMU, TOYKOU U IPSIMOU, TOYKOU U INIOCKOCTBIO.
Brruucnenue paccTosHAS MEKAY CKPEIUBAOIIMMUCS IIPSIMBIMHU.

Boluncnenue yriioB Mexy AByMsl IPSIMBIMU, IPSIMOM U IIJIOCKOCTBIO, IBYMS IJIOCKOCTSIMHU.
KpuBbie BToporo nopsjka ux reoMeTpu4eCcKie CBOWCTBA U ypaBHeHUsI. [IpuBeneHne KpuBoii BTo-
pOro nopsjka K KAHOHUYECKOMY BUJLY.

8. KanoHnveckue ypaBHEHHUS JUIUIICA, TUTIEPOOJIBI, TApaOOJIbI.

9. VYpaBHeHUE NOBEPXHOCTH BTOPOIO MOPSAKA.

10. Kanonnueckue ypaBHEHHS Cephbl, SIUIUIICOUA, KOHYCOB, TUIIEPOOIONI0B, MapabOI0UI0B.

Nownhkwbd

IK3aMEeHAIIMOHHBIE OUJIEThI

Haznauenue: Mcnonb3yroTes 1uist poBeeHUs NpomMexxyTouHou attectaunu (ITA) no qucuuninune
«JIuneiinas anredpay.
PernameHt 3x3aMeHa: - BpeMs Ha IOArOTOBKY TE€3UCOB OTBETOB - 110 45 MUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
KommiekTsl 5K3aMeHaIMOHHBIX OUIIETOB JI0JDKHBI COAepKaTh OmneroB Ha 25-30% Oonbiie yucna
CTYZCHTOB B IpymiIie (XpaHsaTcs Ha Kadpeape «MaremaTHkay).
TunoBbie BapuaHThbI OMJI€TOB NPHIATAIOTCS.

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHIM S POCCUNCKON OEJEPALINN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHWE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®akynbpTeT 0a30BBIX KOMIIETECHIIUH, Kadenpa «MaTtematuka»
Jucuunnuna «JIuHeliHas anreOpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

—

OnpeeuTeNN U UX CBOMCTBA.
2. PemTth MaTpUYHOE ypaBHEHHE XB=A, €Ciu A:|(l 2), po(-12)

2 1) Lo 1)"

. +2x =1
3. Pemnuts CUCTCMY MCTOAOM 06paTHOI/I MaTpUulbl {)261 ;CZ 12 .
X —3X =

4. JlaHBI BEKTOPHI a =(-59,8), b =(-3,1,2), ¢ =(-8,10,-10). IIpOBEpUTh — KOMILTAHAPHBI JIH OHH.
Ecnu Het, HaiiTH 00beM napaiesienune1a, IOCTPOSHHOT0 Ha BEKTOpax -
a,b,c.
5. Haiitu yromn Mexay BEKTOpaMu a=(1,-2,-2) n b= (2,0,1).

VYTBepxeHo Ha 3aceqanuu Kagdeapsl mateMaTuku «_ 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. BacunneBa / /

28



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEJEPALINN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHWE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

@akynbpTeT 0a30BBIX KOMIETECHIIHUH, Kadenpa «Matematuka»
Jucuunnuna «JIuHeliHas anreOpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnas koMOMHaNMs BeKTOpoB. baszuc. KoopauHatel BekTopa.
1 2 -1
2. BeIMCIHTB ONpENeIUTeNs MaTpullel C=A4",ecmm 4=[3 1 0.

L011J

. [4x1—2x2 +3x3 =12,
3. Pemnre cucreMy ypaBHeHui MerogoM ['aycca x +5x —-3x =1,

% 1 2 3
[le +3x, —2x3 =3.
. Tloka3zats, 4to BekTOpBl m =(1,-1,2), 7n=(2,03), p=(-2,-1,1) 00pa3yroT 6a3ucC B MPOCTPAHCTBE.

N

93]

. JlaHo obmiee ypaBHeHUE npsiMoii  —2x +3y —5=0. Hamucarh: ypaBHEHHE IPSIMOM C YTIIOBBIM KO-
3¢ GUIEHTOM; ypaBHEHHE IPSMON B OTpe3Kax; HOpMaJIbHOE ypaBHEHHE TPSMOI.

VYTBepxeHo Ha 3aceqanuu Kagdeapsl mateMaTuk «_ 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. BacunneBa / /

Ji1s mpoBeieHust MPOMEXKYTOUHOTO KOHTPOJIS 3HAHHUM CTYIEHTOB B TUCTAHIIMOHHOM (popmaTte
B pazpaboTaHHbIX Kadenpoil «MaremaTrKa» OHJIAHH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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