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1.  Ileam, 3a7a4u U IVIaHUPYeMBble Pe3yJIbTATHI 00y4eHHs 110
AUCHMIINHE

K 0CHOBHBIM yensim OCBOCHUS NUCUUILINHBI «JIMHelHast anredpay clieayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpPETEHNE CTYJCHTaMH HIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HaHUH, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY H JIEAYKTUBHOMY MBIIIJICHUIO HAPSIILY
C Pa3BUTHEM MaTE€MaTH4YE€CKOW MHTYNULINN;

- YMEHHE CTYACHTAaMH Pa3BUBATh HABBIKU CAMOCTOSTEILHOTO N3YUEHHs YIeOHON U HAy4YHOU
JUTEPATYypBl, COAEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3YJIbTaThI;

- IOJITOTOBKY CTYJICHTOB K JIEATEIIbHOCTH B COOTBETCTBUU C KBAJTH(PHUKAIIMOHHOHN XapaKTepu-
CTHKOH OakajiaBpa I10 HalpaBJIEHHUIO, B TOM 4Kciie (JOPMUPOBAHNE YMEHHI HCII0JIb30BaTh OCBOCHHBIE
MaTeMaTHYECKUE METOJIbI B TPO(PECCUOHATILHOMN 1A TEIHOCTH.

- IOATOTOBKY BBICOKOKBAIU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LIM(PPOBOI
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOH IU(PPOBON IKOHOMHKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCUUILIUHBI «JIMHelHas anredpay ciieayeT OTHECTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MTOHATHI, METOJI0B, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH4e-
CKYIO ITOJIFOTOBKY, HEOOXOIUMYIO /ISl YCIEIIHOTO PELIeHUs IPUKIIaIHbIX 3a/1a4;

- gopmupoBanue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIUH, COOTBETCTBYIOIIUX €TO
HaIpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OO6yuenue o nucruruinHe «JIuHeilHas anredpa» HampaBieHO Ha (JOPMUPOBAHUE y OO0yUYAIOUINXCS
cienyromux komrereHuil B coorBeTcTBUM ¢ PI'OC 15.03.05 mo HampaBieHHIO NOATOTOBKU
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHUECKOE 00ecledeHre MAaIlMHOCTPOUTENbHBIX MPOU3BOJCTB,
npodmis «KoMnbploTepHOE TPOSKTUPOBaHUE 000PYIOBAHUS U TIPOU3BOJICTBY, YTBEPKACHHBIM MIPH-
ka3oM MuHucTtepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17.08.2020 Ne 1044:

Koa v HaumMeHoBaHHe KOMIIETEH NI

NHaukaTopbl J0CTHKEHUST KOMITe-
TeHIMH

VYK-1. CnocobeH ocymiecTBIsATh MOUCK, KpH-
TUYECKUH aHalM3 M CHHTE3 HH(OpMaluHy,
IMPHUMCHATH CUCTEMHBIN moaAXOod A1 pCUICHUA
MIOCTaBJIEHHBIX 3a/1a4

NVYK-1.1. Ananuzupyer 3a1auy, BbIIEIAS €€
0a30BbIe COCTABIIAIOLINE

NVYK-1.2. OcymiecTBisieT NOUCK, KPUTHUECKH
OLIEHUBAET, 0000I1aeT, CUCTEMAaTU3UPYET U

pamxupyer uHdopmaIuio, TpedyeMytro st
pelIeHs TOCTABICHHOW 3a/1auu

NYK-1.3. PaccmaTtpuBaeT u npejjaraer pa-
LMOHAJIbHBIE BAPUAHTHI PELLICHUSI IOCTABIICH-
HOM 3a71a4¥, UCIIOJIb3YSl CHCTEMHBIN MOIXO/I,
KPUTUYECKH OLIEHUBAET UX JOCTOMHCTBA U
HEJIOCTATKU

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnunnuHa OTHOCHTCS K oOs3aTenbHOM dactu Onmoka bl: Momyns «MartemaTtuyeckue u ecte-
CTBEHHO-HAYUYHbIE TUCIUIUIMHBDY.
E€ nzydenne obecrieunBaeT n3ydeHue JUCITUTIINH
B obs3amenvnoii wacmu:
- MaTeMaTU4YEeCKUN aHaJu3;
- (pusuka;



- DIIEKTPOTEXHUKA U 3JICKTPOHHKA;

- TUIPOITHEBMOABTOMATHKA U THIPOIPUBO;

- TEOpETHYECKAasi MCXaHUKa,

- COINPOTHBJICHHE MaTePHAJIOB;

- OCHOBBI aBTOMATHU3UPOBAHHOTO TIPOCKTUPOBAHUSI U3/ICIHIA ¥ ITPOIIECCOB;

- TEOpHsI MEXaHH3MOB U MAIlIHH;

- “H(GOPMALMOHHbIE TEXHOJIOTUH;

- TeXHUYECKasi TUArHOCTHKA M HaJISKHOCTh 000PyJOBaHUS;

- MCXAaTPOHHBIC TCXHOJIOTHYCCKUC CUCTCMBI.
B uacmu, popmupyemotui yuacmuuxamu oopazoeamenbHblX OMHOUEHUIL:

- poOOTHI U pOOOTOTEXHHUUECKUE YCTPOUCTBA,

- pacyeT TEXHOJOTHYECKOro 00OpYIOBaHUS OTPACIU C NMPUMEHEHHEM HPHUKIAIHBIX IMPO-
rpamu;

- KOMIIBIOTEPHBIH aHAIN3 M ONTUMH3ALHS JIEMEHTOB KOHCTPYKLIHUIA.
B uacmu snexmueHux OuCYunium:

- IPOSKTUPOBAHME TEXHOJIOTHYECKUX MPOLIECCOB OTPACIH C UCIIOIb30BAHUEM CPEJICTB aBTO-
MaTu3aluu.

3. CTpyKTypa M cojep;KaHHe U CHUILTUHbI

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIISACT 3 3a4eTHbIC eUHUIBI -108 vacos.

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH

. KoimnuecTBo
n/n Bup y4eOHoii padoThI Cemectp 1
4acoB
AyIMTOpHBIC 3AHATHS 48 48
B Tom uuce:
Jlexun 16 16
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 32 32
2.
JlaboparopHble 3aHATHS - -
3.
CamocrosiTeibHas padora 60 60
IIpomexyTouHasi aTTeCTALMA
HK3aMeH C) 6)
Hroro 108 108
3.2. TemaTuyecKuil NJIaH U3y4YeHHU s JUCIUIINHBI
Ne Pa3nenbi/Tembl TpynoemkocTsb, yac
n/n JAucuunJmHbI O AyautopHasi pabora LCIS é |




Jlexuun

Cemunapckue/
TPAKTHUYECKHUEC 3a-

HATHUA

[TaGopaTopHbIe 3a:

HATHUA

[IpakTnueckas

MOATOTOBKA

Pa3zgen 1. DieMeHTHI JUHEHHOH aJ1-
redpbl

38

[
N

(@)

o

20

1.1

Tema 1. Marpuiisl, nelicTBUs HaJ MatT-
pHULIAMH.

N

1.2

Tema 2. Onpenenurenu, X CBOMCTBA
Y BbIUKCIICHHE. MaTpuyHas 3anuch CH-
CTEMBI JINHEWHBIX YPaBHEHUM.

1.3

Tema 3. OOpaTHast MaTpulia U €€ Bbl-
YUCJICHUC. ManI/IT-IHaﬂ 3aI1ucCh CU-
CTEMBI JINHEWHBIX YPaBHEHHI.

1.4

Tema 4. CucTembl TUHEHHBIX alreOpa-
MYECKUX YpaBHEHUM, OCHOBHBIC MOHSI-
TUs U onpeneseHus. Pemenne cuctem
JUHENHBIX ypaBHEeHUN MeTonoM Kpa-
Mepa, METOJIOM 00paTHOW MaTpPUILIbI

1.5

Tema 5. Peuienue cuctem JIMHEHHBIX
ypaBHeHU MeToqoM ["aycca. Panr
matpuuel. Teopema Kponekepa-Ka-
MeJLTH.

1.6

Tema 6. Meron I'aycca B mpon3Bosib-
HBIX CUCTEMAaX JIMHEHHBIX YPaBHEHUIA.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX
YpaBHEHUM.

Pa3nes 2. BekTopsbl.

34

10

20

2.1

Tewma 1. JIunelinble onepanuu Hajg
BEKTOpaMH, UX CBOMCTBA. JInHElHbIE
KOMOMHAIUU BEKTOPOB. JINHENWHO He-
3aBHCUMBIE U JTUHEUHO 3aBUCUMBIE CU-
CTEMBI BEKTOPOB.

2.2

Tewma 2. Tlousitue 6azuca. Koopau-
HaThl BekTopa. KommuHueapHoCTh, Op-
TOTOHAJIBHOCTHh M KOMITJIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxansapHoe NpOU3BEICHUE
BEKTOPOB U €ro CBOMCTBAa. BekTopHoe




MPOU3BEJICHUE JBYX BEKTOPOB, €TI0
CBOJMCTBA.

2.4

Tema 4. CmemanHOE POU3BEICHUE
TpEeX BEKTOPOB M €ro cBoicTBa. BbI-
yHclieHne o0beMa rnapaliesienumnesa.
YcioBue KOJTMHEAPHOCTH, OPTOTO-
HAJIBHOCTH M KOMIUIAHAPHOCTHU BEKTO-
poB. OpTOHOpPMHPOBaHHKIN Oa3uc. BhI-
YHUCIIEHUE CKASIPHOT0, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEICHUI BEKTOPOB,
3aJJaHHBIX KOOPJAWHATAMHU B OPTOHOP-
MHUPOBaHHOM 0azuce.

2.5

Tema 5. JIuneliHble NPOCTPAHCTBA.
PasmepHocTh 1 6a3uC TUHEHHOTO MPO-
CTPAHCTBA.

Martpuia nepexoza ot 6a3uca k 0a-
3HUCY MpeoOpa3oBaHue KOOPAUHAT BEK-
TOpa npu u3MeHenuu 6asuca. Cob-
CTBEHHBIC BEKTOPHI M COOCTBCHHBIE
3HAYCHHS JIMHEHHOrO orepaTopa.

Pa3zgen 3. KoMIiekcHbIE YHCIa U
MHOI04JICHBI

14

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucesl. Popmbl 3aMHCH KOMILIEKCHBIX
YHUCell.

3.2

Tema 2. Onepanuu HaJl KOMIUIEKC-
HBbIMU unciaMu. Pa3nosxxeHue MHOTO-
YJIeHa Ha MHOXHUTENIN OCHOBHAs TEO-
pema anreOpbl

Pa3zgen 4. AHAIMTHYECKAA TeOMeT-
pus

22

12

4.1

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

4.2

Tema 2. Paznuunble TUIBl ypaBHEHUN
MPSMOI Ha TIJIOCKOCTH U B MPOCTPaH-
CTBE

4.3

Tema 3. B3anMHoe pacnosokeHue
IPSIMBIX HA IIJIOCKOCTHU U B IIPOCTPAH-
cTBE. BbIuncCiieHrE pacCTOSTHUN MEXKIY
JBYMsI TOUKaMU, TOYKOU U MPSMOM.




B3anMHOE pacnosioKeHue II0CKO-
cTeil. BerunciieHne pacCTOSIHUN MEXAy
TOYKOHU U TIOCKOCTBIO

Tema 4. KpuBble BTOPOro mopsijka ux
reoMEeTpUUYECKUe CBOMCTBA. Y paBHe-
HUS DIUIUIICA, TUIIEPOOIIb, TapadoIbl
4.4 | OOuiee ypaBHEHHE KPUBOIl BTOPOTO 6 2 2 0 0 2
nopsiaka. [lpuBenenue KpuBbIX BTO-
pOro MopsKa K KAHOHUYECKOMY BUJLY.
[ToBepxHOCTH BTOPOTO MOPSIKA

Hroro | 108 16 32 0 0 60

3.3. Conep:xanue pa3aeioB IUCUHILTHHbBI

BBenenue

IIpenmer, 3agaun U cojepkaHue TUCUMIIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JUCLUILINHBI.
CrtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKE OakajaBpa, CBS3b C IPYTUMU JIUCLHUIUIMHAMU.

Pa3nes 1. DineMeHTHI JIMHEHHOH ajredpbl

Tema 1. MaTpuubl 1 onpeaenuTeH.

[Tonsitue Mmatpuubl. Buasl matpun. JeiictBus Hag matpunamu. Onepanyy Haj MaTpULlaMU U
ux cBoiictBa. OmnpenenuTeny, UX CBOWCTBA U BbluucieHus. [loHaTus MuHopa u anredGpanyeckoro
nornonHeHus. PasnoxkeHue onpeaenuTens Mo IeMeHTaM CTPOKU WK cToji0ua. Beraucnenue onpe-
JEINATENECH Pa3IM4HOIO MOPsIKa.

OOparHast MaTpulia U aJITOPUTM €€ BBIYUCIICHUsS. DJIeMEHTapHble IpeoOpa3oBaHusl MaTpPHULL.
[TpuBeneHre MaTpUIbl K TMAaroHaIbHOMY WM TpamnelueBUIHOMY BUly. MaTpuuHas gopma 3anucu
CHCTEMBI JIMHEHHBIX alredpanueckux ypaBHeHUH. PaHr MaTpuibl.

Tema 2.Pemienne cucrem JTHHEHHBIX aJire0pandecKuX ypaBHEHMIA.

CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHUH, OCHOBHbIE MOHATUS. Pelienue cucreM -
HEeHHbIX ypaBHEeHHH MeTooM Kpamepa, metonom obpaTHoil MaTpuibl, MeTonoM 'aycca. Teopema
Kponekepa — Kanennu. Pemenne npon3BosIbHBIX CUCTEM JIMHEHHBIX YpaBHEHHH MeTonoM ['aycca.
Penienne 0fHOPOIHBIX CUCTEM JIMHEWHBIX ypaBHEHUI. KpuTepuil cylecTBOBaHUS HETPUBUAIBHBIX
peLeHui.

Pa3nes 2. DieMeHTBI BeKTOPHOI ajiredpbl

Tema 1. Jlunelinpie onepaiuy Hal BEKTOpaMU, X CBOMCTBA. JIMHETHbIe KOMOMHAIIUN BEKTO-
poB. JInHeiHas 3aBUCUMOCTh M HE3aBUCHUMOCTh BEKTOPOB. ba3zuc cucteMsl BEKTOPOB. ENMHCTBEH-
HOCTB Pa3JI0KEHHUs BEeKTOpa 1Mo 6a3ucy. OpTOHOPMUPOBAHHBIHN Oa3ucC.

Tema 2. CKaJ'ISIpHOC, BCKTOPHOC U CMCIIAaHHOC IMPOU3BCACHUA BCKTOPOB, UX CBOMCTBA. Y CIIOBUSA op-
TOTOHAJIBHOCTHU, KOJUIMHCAPHOCTHU, KOMIIJIAHAPHOCTHU BCKTOPOB. Brruncienue CKaJIIpHOT O, BCKTOP-
HOIr'0O 1 CMCIIaHHOI'O HpOI/I3BCI[CHI/II71 BCKTOPOB, 3aJaHHBIX KOOpAHNHATAMH B OPTOHOPMHUPOBAHHOM Oa-
3UCCE.



Tema 3. JIuneitasie mpocTpancTBa. [loHsTHE 6a3rca MpPOCTpaHCTBA TEOMETPHIECKUX BEKTO-
poB. IIpeoOpa3oBanne MaTpuIbl JMHEHHOTO OmepaTopa MpH mepexonae ot Oaszuca k 6asucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Paznen 3. KoMIuleKCHbIE YHCJIA 1 MHOTOYJIEHbI

[TonsiTe KoMIUIEKCHOTO uncia. DOpMbl 3alTUCH KOMILJIEKCHBIX uuncen. JlelcTBUS Haja KOMILIEKC-
HbIMU unciiamu. @opmyna Myaspa. M3BiedeHue KopHs N-0il MOJI0KUTEIBHON CTETIEHU U3 KOMILIEKC-
HOro yucia. Paznosxenne MHOrowieHa Ha MHOXUTeNU. OCHOBHas Teopema anreOpsbl.

Paznen 4. AHaanTH4YecKasi reoMeTpUs

Cucremsl koopauHat. JleKapToOBbl IPSIMOYTOJIBHBIE KOOPIMHATBI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJIIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH MJIOCKOCTU U YPAaBHEHUM NPSMOH (HA IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXIY IBYMS TOYKaMHU, TOYKOM U IMIPSIMOH, TOUKOH U IIJIOCKOCTBIO.
Brruncnenue paccTosHUAS MEXY CKPEIMBAIOIIAMHUCS MPSIMBIMH.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IIPSIMOU U IUNIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.

Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAIKA

KpuBble BTOporo nopsjaka, ux reoMeTpu4ecKUe CBOMCTBA U ypaBHeHHUs. IIpuBenenue kpuBoi BTO-
pOTO NOpsi/IKa K KAHOHUYECKOMY BULY.

YpaBHEHHE TOBEPXHOCTH BTOpPOTro Topsiaka. KanoHnmuyeckne ypaBHEHUs! c(epbl, SIUIUIICONAA, KO-
Hyca, Turepoonona, napadoiounaa.

3.4. TemaTnka NMpaKTHYECKUX 3aHATHH MO JUCHUIIHHE «/IMHeliHas1 ajaredopay»

Ne 3ansTHs Tema 3ansaTHA

1 Paszgea 1. DiieMeHTHI JJMHEHHOH aaredpbl. Matpuilbl, 1eHCTBUSA
HaJ MaTpUIaAMH.

2 Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YpaBHEHUH.

3 OOpaTHas MaTpHIla U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHU, OCHOBHBIE I10-

4 HATUSA U OIIpesieIeHMs. Penienre cuctem JIMHENHBIX YpaBHEHUM
metooM Kpamepa, MeTo1oM 00paTHOI MaTpHIlbl

5 Pemenue cucreM IUHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuuel. Teopema Kponekepa — Kanemn.

6 Meron ['aycca B IpOM3BOJIBHBIX CHCTEMAX JTUHEWHBIX YPABHEHHUI.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HbIE ONEpaluu HaJX BEKTOpPaMH, UX cBoicTBa. JIuHeitHOe mpo-
7 CTPaHCTBO T'€OMETPUYECKHUX BEKTOpPOB. [IOHATHE TMHEWHON KOM-
OuHaIMM BeKTOpOB. JIMHEHHO He3aBUCHUMBIE U JMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpoCTpaHCTBA FTEOMETPUUECKUX BEKTOPOB. Koop-
8 TUHaTHl BeKTopa. OpTOHOpMHUpOBaHHbIHN 6a3uc. KomnHeapHOCTS,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CxkanspHoe MpOnU3BeCHNE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BeKTOpHOE npon3BeeHNE ABYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB




CMenmaHHOe MPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
YUCJIICHUC 06’beMa napamjicjacnuiicaa u nmupaMuibl. YcnoBue KoM-
10 IJIAHAPHOCTH BEKTOPOB. BhIuncieHune cKaasipHOro, BEKTOPHOIO U
CMEIUIAaHHOTO MPOU3BEJCHUN BEKTOPOB, 3aJaHHBIX KOOpJIUHATAMU
B OPTOHOPMHUPOBAHHOM Oa3uce.

JIuneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc JIMHEWHOTO IIPO-
CTPaHCTBA.

Marpuna nepexona ot 6a3uca k 6asucy. IIpeobpaszoBanue Koop-
JUHAT BEKTOpa IpU M3MEeHeHuu Oazuca. JIuHeiHble oneparopsl,
JeHCTBUS C TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MaTPHILIbI
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Pa3zgen 3. KoMiuiekcHbI€ YHCJIA M MHOIOYWIeHbBI MHOXKECTBO
KOMIIJICKCHBIX YHCEII. (DOpMBI 3allMCU KOMIIJICKCHBIX YHCCII. Heﬁ-
CTBHS HaJl KOMIIJICKCHBIMH YHClIaMu. Pa3iaokeHrne MHOTOYJICHA Ha
MHOXXHUTEIIN, OCHOBHAA TCOPEMA anre6pbl

12

Pa3nes 4. AHanuTnyeckasi reoMeTpust

13 o
Cucremsbl KOOpAHWHAT. Paznuunbie THIIBI YpaBHCHHHU IIJIOCKOCTU

14 Pas3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTHU U B IPOCTPAH-
CTBE

15 B3aumHoe pacnonoxeHue npsMbIX Ha IUIOCKOCTH U B MPOCTpaH-
cTBe. BbIuncienue paccTostHUM MeXly ABYMsl TOUKaMH, TOUYKOH U
npsMoil. BblumciieHue paccTOSHHS MEXIY CKpEIIMBAIOLIIIMHUCS
npsMbIMU. B3anMHoe pacronokeHue niaockoctell. Brruncnenue
pacCTOSAHUN ME¥XK]ly TOYKOHN U TJIOCKOCTHIO

16 KpuBbie BToporo nopsijika ux reoMeTpuuecKre CBoicTBa. Y paBHe-
HUSA 3JUIHIICA, TUrepOoibl, mapadonsl OO0mee ypaBHEHUE KPUBOU
BTOpOrO nopsiaka. [IpuBeneHre KpUBO BTOPOTO MOPSIKA K KaHO-
HUYECKOMY BUY. [IOBEpXHOCTH BTOPOTO MTOPSIIKA

4. YuyeOHO-MeTOAUYecKOE U UH(POPMALIMOHHOE o0ecieueHne

4.1. Hopmarusnbie 10kyMeHThI H 'OCThI

®I'OC 15.03.05 no nanpasneHuto noarotoBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHUECKOE
o0ecrieyeHrne MalInHOCTPOUTENLHBIX IIPOU3BOICTB, PO I « KOMITBIOTEPHOE IPOSKTHPOBAHNE
000pyI0BaHUs M MPOU3BOJICTBY, pHKa3 MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit de-
neparuu ot 17.08.2020 Ne 1044.

AxkanemMudeckuil yueOHbIN TUIaH 10 HampaBieHuto moarotoBku: 15.03.05 Koncrpykropcko-Tex-
HOJIOTHYECKOE 00ecrevyeHne MalllMHOCTPOUTENbHBIX Mpou3BoAcTB. [Ipoduns: KomnbroTepHoe
MpoeKTUpoBaHue 000pya0BaHUs U TPou3BOACTB. PopMa oOyueHus — ounas. 2026.

Vka3 [Ipesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «CtpaTeruu HayqyHO-TEXHOJO-
ru4eckoro passurus Poccuiickon @enepanun».

[Tpuxa3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiaka mpuMEHEHUsT OpraHU3alUsAIMH, OCYIIECTBISIOIUMEI 00pa30BaTelb-
HYIO JIeATeIbHOCTh, JIEKTPOHHOTO O0y4YEHUs, JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHM
IpU peann3anuu o0pazoBaTeIbHBIX TPOTPaMM)».

4.2. OcHoOBHas JIMTEpaTypa
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1. JluHenHasa anrebpa n aHanuTU4eckas reoMeTpus : y4ebHUK 1 NpakTUKyM Ans By30B /
E. . lNMnoTHukoBa, A. . iBaHoB, B. B. JlormHoBa, A. B. Mopo3oBa ; noa pefakumnen
E. I". MnoTHukoBon. — 2-e n3a., nepepab. n gon. — Mockea : Mispgatenbcteo KOpanT, 2026. —
416 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-18887-5. — TeKCT : aneKTpoHHbIn // O6-
pasoBaTtenbHas nnatgopma KOpant [canT]. — URL: https://biblio-online.ru/bcode/583462.

4.3. JlomosHMTeJbHAsI JIUTEpPaTypa

1. Bypmucmposa, E. b. JluHenHas anrebpa : y4ebHUK 1 npakTukym ans sysos / E. b. byp-
mucTposa, C. I'. JlobaHoB. — MockBa : N3gatenbcTtso KOpanTt, 2026. — 421 ¢. — (Bblc-
lwee obpasoBaHue). — ISBN 978-5-534-15839-7. — TekcT : anekTpoHHbIn // Obpasosa-
TenbHaa nnatdopma KOpanT [canT]. — URL: https://biblio-online.ru/bcode/582874

1.4. DaexTpoHHBIe 00pa3oBaTebHbIE PECyPCHI
[TpoBeneHue 3aHATHI U aTTECTallM BO3MOXKHO B AUCTAaHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-

CTeMbI AUCTaHIIMOHHOTO 00yuyeHus yHuBepcurera (CJO-LMS) Ha ocHoBe pazpaboTaHHbIX Kaden-
poii «MaremaThKa» ICKTPOHHBIX 0Opa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazgenam mpo-
IpaMMBbIL:.

Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKas rcOMCTpUsd

Pa3pabGorannbie DOP BKIIOUatOT TPEHUPOBOUHBIE M UTOTOBBIE TECTHI.
[Topsimok mpoBeneHus padboT B TUCTAHIMOHHOM (pOpPMATE YCTAHABIMBACTCS OTICIBHBIMU PACIOPS-
KEHUSIMHU IPOpPEKTOopa 1o yueOHol paboTe u/uin HEeHTPOM Y4eOHO-METOAMYECKONH PabOTHI.

Ka)KI[LII\/'I CTYACHT O6CCHC‘-ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM HOCTYIIOM K 3HeKTp0HHOI>'I 61/16—

JINOTCKEC MOCKOBCKOT'O ITOJINTEXA

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

I/IHTepHeT-pecprLI BKJIFOYArOT y‘Ie6HO-MeTO,I[I/I‘{eCKI/Ie MaTepHraJibl B 3JICKTPOHHOM BHJEC, IPECIACTAB-

JIeHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp Maremarrdeckoro oOpa3oBaHUsI

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

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

Ilone3nrie y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie )51 I/IH(I)OpMaI_II/IOHHLIe MaTCpUuaJibl MIPEACTABJICHBI Ha canTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTU «I/IHTepHeT» JJIA OCBOCHUA

JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulleH3MOHHOE U CBOOOHO PacpoCcTpaHsieMoe NIPOrpaMMHOe
o0ecreyeHue
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
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Ne| HaumenoBanue | Pazpadorunk 1O JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBoobaana- (IMLIeH3MOHHOe, | POCCHIICKMX NMPOIrpPaMMm ISt
TeJIb) cB00OOIHO pac- 9BM u B/l (mpu Hagau4um)
NMPOCTPaHsieMoe)

1 [AstraLinuxCom |OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoppeMeHHbIe NpodeccuoHaTIbHbIE 0a3bl JAHHBIX U HH(POPMAIMOHHbIE CIIPABOY-
Hbl€ CHCTEMBbI

Ilepeuenn pecypcoB cetu UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS I CUMIJIMHbBI:

HaunmenoBanue

Ccbliika Ha pecypc

HoctynHocrh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMBbI

StackOverflow

https://stackoverflow.co
m/

Hocrtynna B cetn UH-

TepHeT 0e3 orpaHuye-

CTBCHHBIX 06pa3OBaT€J'II>HI)IX CTaH-
AapTOB BBICHICTO O6pa3OBaHI/I$I

HUM
Hnpopmarmonnsie pecypest Cetn | hitp:// www.consultant.ru | Jlocrym=o
Koncynprantllntoc
ITopran denepanbHBIX rocynap-
http://www.fgosvo.ru. HocTymHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI

.ru/

Jlaub https://e.lanbook.com/ HoctymnHa B cetn UH-
TepHeT 0e3 orpaHuye-
130501

IPR Books https://www.iprbookshop | docrynna B cetn Un-

TepHeT 0e3 orpaHuye-
1505071

Ipodeccnonanbubie 0a3bl JAHHBIX

ba3a naHHBIX Hay4YHOH HJIEKTPOH-
HOU 6UOIMOTEeKH

http://www.elibrary.ru

HocrymnHo
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(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctymno
JuTeMaTuyeckas pedepaTuBHO-O0MO-
auorpaduyuecKkas u
HayKoMmeTpu4deckas (oundauomeTpu-
geckasi) 0aza JaHHBIX

5. MaTepuajibHO-TeXHH4YeCKOe oOecredeHue TUCIMITUHbI

MarepuanbHO — TeXHHUECKas 0a3a yHHBEPCUTETa 00ECIIeUnBaeT MPOBEACHNUE BCEX BHUJIOB 3a-
HSTUH, TPEYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAaHUTAPHBIM H MIPO-
TUBOIIO)KAPHBIM IPABHIIAaM U HOPMaM.

Kadenpa «Maremarnkay He pacnoiaraeT COOCTBEHHBIM ayJUTOPHBIM (POH]IOM U HCIIOJIb3yeT
y4eOHbIe ayTUTOPUH U3 0011ero (GoHIa yHUBEPCUTETA.

[Tpr HEOOXOMMMOCTH ISl TIPOBE/ICHUST MHTCPAKTUBHBIX MPAKTUYCCKUX 3aHATHN HCIIOIb3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChl YHUBEPCUTETA.

6. MeToan4ecKue peKOMeHIaluu

6.1. MeToauueckne peKOMeHIAIUM sl MPenoaaBaTe/is 0 OPraHu3anuu 00yYeHHUst

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYICHTOB Ha TO, YTO NMPAKTUYECKU BECh U3Y-
YaeMbIil UMM MaTepuai He TpeOyeT KaKou-TuOo CrenuanbHON (IOTOJHUTEIBHOM) MOATOTOBKUA U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3Y4Y€H, €CJIM CTYACHTHI OYyAYyT MOCElaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JIOMAITHUE 3aJ]aHusl U TI0JIb30BaThCs (MPU HEOOXOAMMOCTH) CUCTEMOM TUIAHOBBIX KOH-
CyJBTAIMl B TEUEHHUE KaXKJIOTO ceMecTpa. Bomieniie B Kypc MaTeMaTUKH pa3Aelbl IBJISIOTCS Kiac-
CHYECKUMH, B TO K€ BpEMs OHU MPAKTUYECKU OPUEHTHPOBAHBI, TAK KaK UMEIOT IIMPOKOE PACIIPO-
CTpaHEHUe JJIs PelIeHus] pa3HOro pojia 3a7ady BHYTPU caMOi MaTeMaTHKHU U MPUKIAIHBIX 3a1a4. 1x
OCBOCHHME TIOMOXET CTYJIEHTaM JIOTUYECKU BEPHO, apTyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHPMEHHYIO pPeUb, YCIENTHO MPUMEHSTh HAKOIUICHHbIE 3HAHHS B MPOQECCHOHANIBHON NeaTelbHO-
CTH.

Heo0OxonuMo ¢ caMoro Hayana 3aHATUH pEKOMEHI0BATh CTY/IEHTaM OCHOBHYIO U JIOTIOJTHH-
TEJIbHYIO JUTEPATYypy, a B KOHIIE CEMECTpPa JaTh CIIUCOK BOIPOCOB JUIsl MOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILTHHE CeAYeT 0053aTeIbHO MPONH(OPMUPOBATH CTYICHTOB
0 Bujie ¥ popMe MPOMEKYTOUHOM aTTECTAIIUU IO TUCHIUILTNHE, CPOKAX €€ MIPOBEICHHUS, YCIOBHUSIX
JIOTyCKa K MPOMEXKYTOUYHON aTTECTAllMU, TPUMEHAEMBIX BUIAX TPOMEKYTOUHOI'O KOHTPOJISL.

N3noxenne TeopeTHuecKoro Marepuaia J0HKHO COMTPOBOKIATHCS MIUTFOCTPATUBHBIMH TPH-
MepaMH, TIATENIbHO OTOOPAHHBIMH MpPENoaBaTeieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U BBI-
KJIQJIKH TIPU PEIICHUU 33]1a4i HE OTBJIEKAIN OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTH TIPUMEHSIEMBIX
MeTo0B. Crieryer Bceraa yKa3bplBaTh IPUMEPHI TPAKTUYECKOT0 TPUMEHEHHUS PACCMOTPEHHBIX Ha 3a-
HATUSAX YpaBHEHUU U GopMyII.

[IpakTrueckue 3aHATHSA JOKHBI OBITH OPTaHW30BAHBI MPEMOJABATEIEM TaKUM 00pazoM,
9TOOBI OCTABAIOCH BPEMsI Ha MEPUOINIECKOE BBHITIOTHEHUE CTYJACHTaAMU HEOOIBIIIONH CaMOCTOSTENb-
HOM paOOTHI B ayAUTOPUH ISl IPOBEPKH YCBOCHUS U3JIOKEHHOTO MaTepHaia.

[IpenogaBaTens, BEAYIIHI MPAKTUYECKUE 3aHATHS, TOJDKEH COTJIACOBBIBATh YUeOHO-TeMaTH-
YECKHH TUIaH 3aHATHH C JIGKTOPOM, UCTIOJIb30BaTh €AMHYIO CHCTEMY 0003HAYCHHUIA.

[IpenogaBaTtemnto cienyer 100UBAThCA CUCTEMATHUECKON HETIPEPHIBHOM pabOTHI CTYACHTOB B
TEUEHHUE CEMECTPa, HEOOXOIMMO BBISBIISITH CUIILHBIX CTYJICHTOB U TIPUBJICKATh UX K HAYYHOU paboTe,
K YYaCTHIO B Pa3HOTO poJia OJIMMIINAAAX U KOHKYypcax.
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http://webofscience.com/

CTyzneHT AOKEH OIYIAaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTeNsl B TOCTH)KEHUN KOHEYHOIO
pe3yibTaTa: B IpuoOpeTeHnH 00y4JaroUMMUCS MMPOYHBIX 3HAHUI, YMEHHH U BJIaJIeHUS] HAKOIIJICHHON
uHpopManuel Ut pereHus 3a1a4 B IpoQeCcCHOHANTBHOM e TETbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJOTHH

Bo3MoxHO TpoBenieHHE 3aHATHHA M aTTECTallMii B TUCTAHLIMOHHOM (opmare ¢ MPUMEHEHUEM CH-
CTEMBI AMCTAHIIMOHHOTO 00yuenus yHuBepcurera (C/1O-LMS) Ha ocHoBe pa3paboraHHbIX Kaden-
poii «MareMaTHKay 3JIEKTPOHHBIX 00pa3oBaresibHbIX pecypcoB (DOP) (cm. 1.4.4).

[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (opMaTe yCTaHABIUBACTCS OTACIbHBIMU PaCIops-
KEHHUSMH IPOPEKTOpa 1Mo yueOHo# paboTe n/uim HeHTPOM Y4eOHO-METOAMYECKON PaOOTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4aIOMUXCHA MO0 OCBOEHUIO
JAUCIHUIIIHHBI

Pa3zgen: 3j1eMeHTBHI JIMHEHHOM ajaredpbl

Martpuusl u onpeaenurean. [Ipexe Bcero, CTyI€HT JOJKEH MOHAThH, YTO MAaTPULIA — 3TO
Tabauna yrcen (IpuyeM 3Ta Tabauia MOKET UMETh OAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITh U TIPSIMOYTOJILHOM ), @ ONIPEETUTEINh- 3TO YHCIIO, 3aIIMCHIBAEMOE B BUJIE KBAIPATHOM TaOIHIIbI,
TO €CThb ONPEACIUTENHN CYLIECTBYIOT TOJIBKO y KBaJPaTHBIX MaTPULL.

Crnenyet oOpatuth 0co00€ BHUMaHKUE HA ONEPALMI0O YMHOKEHUS MIPSMOYTOJIbHBIX MaTpULl U
HOHATh, KAKMM I0JIy4aeTcsl MOPSIOK MAaTpULbl — npousBeaeHus.. OCOOEHHOCTh MaTpHIl TaKXkKe CO-
CTOUT B TOM, YTO NMPOU3BEJCHUE MaTpPUILl HE IEpecTaHOBOYHO, TO ecTh AB = BA.Cnenyer o06s3a-
TEJIbHO YO€AUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a4aUH.

BaxHbIM siBIsieTCs TOHATHE 00paTHOW MaTpuilbl. Hajno 3HATH ycinoBue CymiecTBOBaHHS 00-
paTHOM MaTpHIbl U aIrOpUTM ee nocTpoeHus. [locne ee BbIUMCICHUS 11e7ec000pa3Ho AeaaTh Ipo-

BEPKY MPABUIHLHOCTH PEIICHUS, BHIIOTHUB ONEPAIIII0 YMHOXKCHHS A*A=E (TOIKHA MTOTYYUTHCS
eMHUYHAs MaTPUIIA)

[Ipu n3yueHuu onpenenuTeselt HaJjo0 YeTKO YCBOUTh MOHATHS MUHOPA, aJaredpandeckoro Jo-
MIOJTHEHUs1, 3HATh MHOTOUYUCIICHHBIE CBOMCTBA onpenenuTens. [yt OCBOCHUS TEXHUKU BBIYUCICHUS
ornpenenuTeneit 1enecoodpasHo, BEIOpaB MPOU3BOJIbHBIN OMpPENeNUTeNb BhIIIE TPETHETO MOPSIKA,
PACKpBITh €r0 pa3IN4HbIMHU CIIOCOOaMHU, PUMEHSISI pa3sIoKEeHUE U [0 CTPOKaM U 1o ctoiduam. O6-
paTtuTe BHUMaHUE, KaKue CTPOKU (CTONIOIbI) MPEANOUTUTEIbHEE BEIOUPATH AJIsl PACKPBITHUS OIpe/e-
JUTENS, YTOOBI YIPOCTUTH €ro BeiuuciaeHue. OcooeHHo 3(h(PEKTUBHO BBEIYUCICHUE ONPEICTUTENS C
MOMOIIBIO AJIEMEHTAPHBIX PeoOpa30BaHUM, IPUBOIAIIMX €T0 K TPEYTOJIbHOMY BUIY.

[Ipu u3yueHuM pernieHnii cucTeM JIMHENHBIX anredpandeckux ypasHenuit (CJIAY) obpatute
BHUMaHMUE, MPEX/E BCEro, Ha MOHATHE PELICHHUs CUCTEMBl U YCIOBUS CYIIECTBOBAHUS pEIICHUI B
3aBHCHMOCTH OT COOTHOIICHUS MEK/y PAHTOM MaTPHIIbI, PAHTOM PaCIIMPEHHON MaTPHUIIBI CHCTEMBI
U YMCJIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTuTe BHUMaHUE HA ycaoBUs npuMeHeHus Gopmyn Kpa-
Mepa ¥ MeToJia 0OpaTHON Marpuibl. BHUMaTensHO pa3depure MpuMephl PEIICHHs TPOU3BOIBHBIX
CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHU MeTo1oM ["aycca (BBeieHue 6a3uCHBIX U CBOOOIHBIX
MIEPEMEHHBIX).

Pa3nes: JeMeHTbI BEKTOPHOM aaredpsnl

[Tpu u3y4yeHnn AaHHOW TeMBI 0OpaTUTE BHUMAaHNE HA JIMHEHHBIE ONEepaIllii HaJl BEKTOPaMH,
Ha TIOHATHS JINHEHHON He3aBUCUMOCTHU U JTMHEHHOW 3aBHCHMOCTH BEKTOPOB, Ha (pyHIaMEHTaIbHOE
MOHsATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha Pa3IoKEHHE BEK-
Topa 1o 0azucy.

3HaTh OIpeleNieHUe, TeOMETPUIECKNE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO W CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYIIBI JUIsl UX BBIYHUCICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s13aTeIbHO 3HATH U YMETh IPOBEPSATH YCIOBHS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH W KOMILJIAaHAP-
HOCTH BEKTOPOB.
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Pa3nesi: KOMIJIEKCHBIE YMCJIa 1 MHOTO4JICHBI

B sToM pasnene, mpexie Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH pacilupe-
HUEM IOHSATHUS JCHCTBUTEIBHBIX YHCEIN, 3HATh ONpEACIeHHE U TPU (POPMBI 3aMCH KOMILJICKCHOTO
ymcla (anredpanyeckyro, TPUrOHOMETPUYECKYIO U MTOKA3aTeIbHYIO), TEOMETPUUECKYIO0 HHTEpIIpEeTa-
LIMI0 KOMIIJIEKCHOT'O YMCIIa U B3aUMHO-0/JHO3HAYHOE COOTBETCTBUE MEX/1y MHOKECTBOM KOMILIIEKC-
HBIX YHCEJ U MHOXECTBOM TOYEK KOMILIEKCHOM IIIOCKOCTH. 3HaTh hopMyiy Ditnepa. KomrmiekcHbie
YHCIa MOKHO N300pakaTh C MOMOIIIBIO BEKTOPOB HAa KOMIUIEKCHOMU TuiockocTH. [loaTomy oneparuu
CJIOKEHHMSI U BBIYUTAHUS KOMILJIEKCHBIX YHCENl MOTYT OBITh CBEJICHBI K ONEPallUsM CJIOKEHUS U BbI-
YUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hazno 3Hath U yMeTh BBINONHSATH ONEPALUU YMHOXKECHHUS, JIEICHUS, BO3BEACHUS B MOJIOKH-
TEJIbHYIO CTETIeHb KOMITJICKCHBIX YHCEJ, 3aIIMCAHHBIX B TPUTOHOMETPUYECKON (Popme, U3BICUCHHUS
KOpPHsI N-Oi CTENEeHH M3 KOMIUIEKCHOTO YHCIA.

Craenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOYKECTBO KOMIUIEKCHBIX YHCEI SIBIISICTCS 3aMKHY-
TBIM, TO €CTh JIt00as anredpanyeckas onepanus HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJAMT 3a IIpe-
Jebl 00J1aCTH KOMIUIEKCHBIX YHCElL.

Hazo 3HaTh pasnuyHbie BUJIBI Pa3/IoKEHUS MHOTOWIEHA Ha MHOKHUTEIH Ui CIy4aeB, Korjaa
CpeaH KOpHEH MHOTOUWIEHa MOTYT OBITh KpaTHBIC, KOMIUIEKCHBIE KOPHU. DTH CBEICHHS OYAyT HC-
M0JIb30BATHCS, HAIIPUMEDP, B UHTETPAIbHOM HCUUCICHUH TPY BBIYMCIEHUU UHTErPAIOB OT IPOOHO-
panMoHaNBHBIX (DYHKIMN, IPH PELICHUU JTMHEWHBIX OJHOPOIHBIX AU (epeHInaNbHbIX YpaBHEHHN
N-TO MOpPsAKA C MOCTOSHHBIMH KO3 pulineHTaMu.

Pa3pnen: AHaauTHYECKas reOMeTpUs

[Tpu u3ydeHUH aHATUTHYECKON T€OMETPHUH CIEAYET, MPEXKIE BCETO, MOHATh, UTO €€ 3aJaueld  SBIIf-
€TCs U3y4YEeHUE TEOMETPUIECKUX 00BEKTOB P MOMOIIA aHATUTHYECKUX METOJIOB alnreOpsl U Mate-
MaTHYECKOro aHalln3a. B 0CHOBE Takoro mojaxoja JeKUT METO] KOOPAUHAT, BIIEPBHIE CCTEMaTH4e-
cku npuMeHeHHbIH P. JlekapToM. OCHOBHBIE TOHATHSI FTEOMETPUH (TOUKA, NPsiMasi, IJIOCKOCTh) ABJISA-
I0TCS HEOIPEAETSAEMbIMU, U JUIsl UX OMUCAHHS MPUMEHSIETCS aKCHOMaTHYECKH METO/I, TTO3BOJISIO-
MM YyCTAaHOBUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM TOYEK IPSIMON U MHO-
YKECTBOM JICHCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPMHAT.

Hano detko ycBouTh pasnuuHbie (GOpMBI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
oJtHOM (popMbI K Ipyroif. CreayeT OCMBICTUTD M YCHEIIHO MPUMEHSTh pellieH s KIacCHYeCKUX 3a7a4
AQHAIUTUYECKON T€OMETPUH O B3aUMHOM PACHOJIOXKEHUH MPSMBIX U IIIIOCKOCTEH, YMETh ONpenesaTh
YIJIBI U PACCTOSIHUSL MEXY pa3IMYHbIMU F€OMETPUUECKUMU O0OBbEKTaMHU.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEIIHOE U3YUEeHNE TUCHUIUINHBI « JInHeiHas anredpay, npu-
o0OpeTeHre HEOOXOUMBIX KOMIIETEHINI, YMEHUI W HaBBIKOB BIIAJICHHS] MaTEeMaTHUYECKUM armnapa-
TOM TpeOyeT OT CTYACHTOB OOJIBIIION CaMOCTOATENbHON padoThl. OOpaTuTe BHUMaHUE, YTO KOJINYe-
CTBO YacOB, OTBOJIMMBIX Ha CAMOCTOSITEIIbHYIO pa0OTy B COOTBETCTBHHM C YU€OHBIM IJIAHOM, OOJIbIIE
YHCJla YaCOB, OTBOAMMBIX HA BCE BUJIbI ayTUTOPHBIX 3aHATUH.

/. ®OHJ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISAA M OLICHUBAHHSA Pe3yJIbTATOB 00y4eHHUsI

JInst KOHTpOJISL YCIIEBAEMOCTH M Ka4eCTBAa OCBOEHUS TUCIIUIUIMHBI HACTOSIIEH MpOorpaMMon Mpeay-
CMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS:

— KOHTpOJb TEKYIIEW YCIEBAEMOCTH (TEKYLIUI KOHTPOJIb);

— MPOMEXYTOYHAs aTTecTarus (IK3aMeH).
Bun xonTpOns Haumenosanue
Kparkas xapakTeprcTiKa KOHTPOJIS Pe3ybTa-
Nem/m | pe3ynbTaToB 00y- | KOHTPOJIS pe3yiib-
TOB O0y4YeHUSs
YEHUS TaTOB 00y4YECHUS
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1 Pacuetno-rpadu-
yeckas pabora

Texymmit

OOyuaronuiicss B TEYEHUE CEMecTpa CaMOCTOs-
TEJIHO BBITMIOJHAET PAJ] pacueTHO-TpapUUecKux
pabot no Teme paszzaena. Ilpu nposepke npemno-
JlaBaTelb OLEHUBAECT KauecTBO OQOpMIICHHUS,
MPAaBUIBLHOCTH PACYETOB.

2 KonTposnbhas pa-
0
oTa

Texymmit

Pemienne KOHTPOJBHON PabOTHI OCYIIECTBIIS-
€TCsl Ha IOCIEAHEM 3aHATUU U3Yy4aeMOro pa3s-
nena. KoHTposibHas paboTa BBIIOIHAETCS UHIU-
BUYaJIbHO KaXIbIM cTyZeHTOM. [Ipu nposepke
MIPENOAABATENb OLEHUBACT IPABUIIBHOCTD IIPO-
U3BEJICHHBIX PACYETOB.

3 Tecr

Texymmit

TecTupoBaHue NPOBOAUTCS HA ITOCIIEHEM 3aHs-
TUU H3y4daeMoil TeMmbl. TecTtupoBaHue ocCy-
HIECTBISIETCS, JIMOO MPU MOMOIIK KOMITBIOTEp-
HOW CHUCTEMbI TECTUPOBAHHMS, THOO C UCIIOIB30-
BAaHMEM BBIJJAaHHBIX TE€CT-3aJJaHUI Ha OyMa)kHOM
Hocutesne. B paMkax TecTupoBaHMs MPOBEpS-
eTCsl 3HAaHNE TeOPETUYECKON Oa3bl.

4 DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTouHas arTecTanusi OOy4arouuxcs B
dbopMe dK3aMEeHA MPOBOIUTCS IO PE3yIbTaTaMm
BBITIOJIHEHHUSI BCEX BHUJOB Y4eOHOW paboThI,
PEyCMOTPEHHBIX YUeOHBIM IJIAHOM IO JTaHHOM
JUCLUILIMHE, TPU 3TOM YUYUTHIBAIOTCA PE3YIlb-
TaThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B TE€YE-
Hue cemectpa. OIlIEHKA CTENEHH JOCTHXKEHUS
OoOy4aroIUMUCSl  TUTAHUPYEMBIX  Pe3yJbTaTOB
o0yueHus 0 JUCHUILTUHE IPOBOJUTCS MPEnoa-
BATEJIEM, BEAYIUM 3aHATHS 110 TUCUUIIMHE Me-
TOJOM 3KCIEpTHOU oueHkH. [Io utoram npome-
KYTOYHOM aTTeCTalluu MO AUCIUIUIMHE BHICTAB-
JIIE€TCS OLIEHKA «OTIUYHO», «XOPOILIO», «YIAOBIE-
TBOPUTEIIBHO» WUJTA «HEYAOBJIETBOPUTEIBHOY.

7.2. lllkana 1 KPUTEPUHU OLICHUBAHUS Pe3yJIbTATOB 00y4eHUsI

ITokazaTenem OLICHUBAaHUA KOMHCTGHHI/Iﬁ Ha pa3JIMYHBIX 3Talax ux q)OpMI/IpOBaHI/ISI ABIACTCA JOCTH-
KCHUC 06y‘laIOH_II/IMI/ICH IJIAaHUPYEMBIX PE3YyJIbTATOB O6y‘IeHI/I${ 10 JTUCIHUITIIMHE (MO)IYJ'IIO).

Kpurepun onennBanus

Iloka3zarennb

HeynoBij1eTBOPUTEJIBLHO | YI0BJIETBOPUTEILHO Xopowio OtinyHo
3HATh: OO0yuaromuiicst 1IeMOH- OO6yuatromuiicst jie- O6yuato- O6yuato-

CTpHpYET HOIHOE OTCYT- | MOHCTPUpYET HENoJ- | Liuiics Je- uuiics se-
TCOPCTUHCCKIC | orppe pnmy HENOCTATOU- | HOE COOTBETCTBUE MOHCTPHUPYET | MOHCTpPH-
OCHOBBI JIMHCH- | y5e cooTBETCTBHE CHEMY- | CEAYIOMNX 3HAHUM: | YaCTHYHOE pyer mon-
HOM reOpbl ¥ | 1011y spapmii: COOTBETCTBHE | HOE COOT-
AHATUTHYECKOH TeopeTHHecKHe oc- CACHYIOMEX | BeTCTBHE
reoMeTpHUH, TEOPETHYECKHE OCHOBBI | HOBBI IMHEHHON all- | gy CICAYIOHX
KOMILIEKCHBIE | JIMHEIHOM anre6psl 1 reGphl U aHATUTHYE- SHAHMIL-
gKCIa. CKOIl FeOMETPHH, KOM- | TEOpETHYE-

IJIEKCHBIE YUCIIA. CKHE OCHOBBI
JIMHEMHOMN
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aHAIIUTUYECKON TEOMET- anreOpsl U TEeOopeTHye-
pHUH, KOMITJIEKCHBIS aHaJIuTHYe- CKHE OC-
YHCTIAa. CKOU Ir€OMET- | HOBEI JIH-
pUH, KOM- HEWHOH aJ-
IIJIEKCHBIE reOpsl U
YHCIA. aHaJIuTHYe-
CKOM Teo-
Homycka- METpHH,
OTCS HE3HA | poyrmmarc
UTCIBHBIC HBIE YHCIIA.
OIIMOKH, HE-
TOYHOCTH, 3a- | CBOOOIHO
TPyIHECHHS oTepupyeT
MIPY aHAJUTH- | IpuoOpe-
YECKUX OIlle- | TEHHBIMU
panusx. 3HAHUSIMU.
yMeThb: Oo6yuatomwmiicst He ymeeT | OOyvaromuiics ne- O0yuato- O06yuato-
WK B HETOCTATOYHOM MOHCTPHUPYET HEMON- | Iuiics Je- LIUHCS Jie-
peIIath 3a/a4m | crepeny ymeer: HOE COOTBETCTBHE MOHCTPUPYET | MOHCTpH-
1 yNpaxHCHUA CIICIYIOIIUX YMEHUH: | YaCTHYHOE pyer 1moJ-
UCIIONIB3YS OC- | pelliaTh 3a7aud U yIpax- COOTBETCTBHE | Hoe cooT-
HOBHEIE Me- HEHUS MCIIOJIb3YSI OCHOB- | periaTh 3a/1auul U CIE/YIOMMX | BETCTBHE
TOJIBI, U3yHeH- | HbIE METOJIbl, M3YIEHHBIS | YIPAKHEHUS HCIOMb- | v\ ropyif: CITeTYIOTIHX
HBIE B Kypce B Kypce JMHEHHOM ai- 3ysl OCHOBHBIE Me- YMEHHii:
JIMHENHON aj- re0pe U aHATUTUYECKON | TOJbI, U3YUYEHHBIC B pemarhb 3a-
reOpe v aHaIM- | TEOMETPHUH; ONEPUPOBATH | Kypce TMHEHHON aJl- adu " pemiars 3a-
THYECKOH Ir'e0- | ¢ KOMIIEKCHBIMH YHC- reOpe v aHAIUTHYC- VIpaXHEHUS | Ta9d U
METPHH; OTIEPH- | JTAMH. CKOU T€OMETpUH; OTle- | UCIONb3YS yIpaxKHe-
pOBaTh C KOM- pUPOBaTh C KOM- OCHOBHLIE HUSA UC-
IUIEKCHBIMU TUICKCHBIMU YHCIIAMHU. | METOBI, U3y~ | TIOJIB3Ys OC-
YHUCIIAMU. JlommyckaroTcst 3HaYU- | YCHHBIC B HOBHEBIE Mée-
TeJbHBIE OLINOKH, Kypce JUHEH- | TOAbI, U3y-
MIPOSIBJISIETCS HEAOCTA- | HOM anredpe | YeHHBIC B
TOYHOCTHh YMEHUH, I10 | ¥ aHAJUTHYC- | Kypce JIH-
psiy ImoKaszaresei, CKOM IeOMeT- | HEMHOM all-
0o0yJaromuiics UCTIBI- | pUU; OTIepU- | Tedpe U
THIBaeT 3HAUUTENBHBIE | POBATH C aHaJIMTHYe-
3aTpyaHEHUS TIPU KOMILIEKC- CKOI1 Teo-
OTICPUPOBAHUU yMeE- HBIMH YHC- METpPHH,
HUSMU TIPU UX TIepe- JaMu. Yme- OTIepUpo-
HOCE Ha HOBBIC CHTYya- | HUS OCBO- BaTb C KOM-
005058 €HBI, HO JI0- IUIEKCHBIMU
MyCKaroTCs YHCIIaMU.
He3HauuTelb- | CBOOOIHO
HbIE OIINOKHU, | OIepUpyeT
HETOYHOCTH, | MpHUOOpe-
3aTpyJHEHUS | TEHHBIMH
MIPH aHAJUTH- | YMEHUIMH,
YECKUX OIe- | MPUMEHSET
parusx, me- WX B CHTYya-
peHoce yme- | IHsIX MOBBI-
HUI Ha HO- IICHHOM
BBIE, HECTAH- | CJIOKHOCTH.

JTApTHBIE CU-
Tyaluu.
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BJIa/1€Th: OOyuatomumiics He Bna- | O0yuaromuiics B He- | OOyuato- O06yuato-
IEeT WIN B HEIOCTATOY- | JOCTATOYHOM CTEICHU | IIUiicA Ya- IUicS B
HABBIKAMU IIPU- | 464 crenenu BiageeT BIIAJICET: CTUYHO BNIa- | TIOJHOM
MCHCHIA JIn- Jieer: obbeMe
HEeHHOM a- HaBbIKAaMU IPUMEHEHHUsl | HaBbIKAaMH pUMEHe- BIIANECT:
reOpbl ¥ aHANIU- | JIMHEHHOHN anreOpsl U HUs JIMHEHHOM all- HAaBBIKAMU
TUYECKOM reo- | aHATUTHYECKOW TeOMeT- | reOpbl M aHAIUTHYe- | IPUMEHEHHS | HaBBIKAMHU
METpPHUHU K €CTe- | PUH K €CTEeCTBEHHOHAY4- | CKOIl FeOMETPHH K JTUHEHHON pUMeHe-
CTBEHHOHAy4- | HbIM ((hU3MYECKUM U €CTECTBEHHOHAYYHBIM | anreOpbl U HUS JTUHEH-
HBIM ((U3Huue- | TEXHUYECKHM) 3a7adaM. | (PU3HUYECKUM U TeX- aHaJUTHYe- HOU aJl-
CKHMM U TEXHU- HUYECKHUM) 3a/1a4aM. CKO#1 reomMeT- | reOpsl U
YECKUM) 3a/1a- OOyuaromuiics UCIIBI- | pUU K €cTe- aHaJIUTHYe-
Yam. THIBAeT 3HAUUTENIbHBIC | CTBEHHOHA- CKOi1 reo-
3aTpyIHEHHS MIPH yuHbIM (pu- | MeTpum K
IIPUMEHEHNUN HABBIKOB | 3MYECKUM U | ECTECTBEH-
B HOBBIX CUTYallUsIX. | TEXHUYe- HOHAYYHBIM
ckuM) 3ama- | (pusnye-
gam. CKUM U TEX-
HUYECKHUM)
Hasrikn 3a71a9aM.
OCBOCHBL, HO | (poGonHO
JIONYCKAOTCS | poyviepger
HE3HAUATEND- | 110 pvyep
HBIC OIIMOKH, HEIG
HETOYHOCTH, | poprorp
3aTPYTHCHAS | cpryarpax
IPH AHATATH= | oo o
YECKUX OMe- | s oo
panusax, me- | yoery,
peHoce yme-
HUU HA HO-
BbIE, HECTaH-
JapTHBIE CU-
TYyaIuH.
IIIkajia oeHUBAHUSA TeKYLEero KOHTPOJIs.
HaunmeHnoBanue KOHTpOIS pe- 11
KaJjia OLICHUBaHUSA Ornucanue

3y/lbTaTOB OOyUEHUs

PacuetrHo-rpaguueckas pabora

OTtnnuno - Pabota coana B
CPOK, pacueTHas u rpaduue-
CKasl 4acTU BBHITIOJTHEHBI BEPHO,
00 MMEIOTCS HEJIOYETHI, HE
BITUSIIONINE HA KOHEYHBIN pe-
3yNbTAaT.

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

Y 10BIIETBOPUTEILHO - B pac-
YETHOM YacTH €CTh 3aMEYaHHsI,
METO/I BBITOJIHEHUs rpaduye-
CKOM yacTu BbIOpaH BepHBIN

3aganue Ha PI'P BeigaeTcs Ha

HepBOM 3aHATUHU COOTBCTCTBy-
HOIIEro pasﬂena JUCHUIIIIMHBI 1
cAaeTcs M0 OKOHYaHUU U3y4e-
HHUS COOTBETCTBYIOIIETO pa3-
nexa qucuumnael. PI'P
JOJIDKHBI 6I)ITI) BBITTIOJIHCHBI 1

o opMIIeHBI B COOTBETCTBUU C
TpeOOBaHUSMU METOUIECKIX
yKa3aHUi Kadeapsl.
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HeynosnersopurensbHo - B pac-
YETHOU M rpaduuecKor JacTsx
€CTh TpyObIC 3aMEeUaHMsI.

KonTponbHas padora

OtinyHo - PaboTa BEICOKOTrO

Ka4yecTBa, YPOBEHb BBITIOIHE-
HUS OTBEYACT BCeM TpeOoBa-

HUSIM, TEOPETHUYECKOE COMIEP-
JKaHUE Kypca OCBOCHO TOJTHO-
CThI0, 0€3 MPoOeIIoB,

HE00XO0IUMBIE TPAKTUYECKHE
HABBIKU pabOThI C OCBOCHHBIM
MaTepHuaioM c(OPMHPOBAHBI,
BCE TIPEyCMOTPEHHEIE MPO-
rpaMMoii 00y4ueHus yaeOHbIe
3aJJaHUs BBIIOJIHEHBI, TUOO0 He-
KOTOPBIC U3 BBHITIOJHEHHBIX 3a-
JTaHWI COIEP/KAT HEZHAUUTEIIb-
HBIC OITUOKH

Xopouio - YpOBEHb BbIIIOJIHE-
HUS pabOTHI OTBEYAET 0OJIb-
IIMHCTBY OCHOBHBIX TpeOoBa-
HUM, TEOPETUYECKOE COMlepKa-
HUE Kypca OCBOEHO YaCTHYHO,
HO MPOoOebl He HOCST CYyIIIe-
CTBEHHOTO XapakTepa, He00Xo0-
JVIMBIE TIPAKTHYECKUE HABBIKH
paboThI C OCBOEHHBIM MaTepUa-
JIOM B OCHOBHOM C()OpPMUPO-
BaHbI, HEKOTOPHIE BHUJIBI 3312~
HU BBITIOJTHEHBI C OIMIMOKAMH.

VY nosnerBopurenbHo -Teope-
TUYECKOE COZIEP’)KaHNE Kypca
OCBOEHO YaCTUYHO, HEOOX O IH-
MbI€ [TPaKTUYECKHE HaBbIKU pa-
00TbI HE ChOPMUPOBAHBI, O0JTb-
IIMHCTBO IIPEyCMOTPEHHBIX
IIPOrpaMMoii 3aJJaHUi HE BbI-
MIOJIHEHO; TP I0IIOJTHUTEIb-
HOM CaMOCTOSATENTHLHON padoTe
HaJ MaTepuajioM Kypca BO3-
MO’KHO TOBBIIIEHNE KayecTBa
BBITNIOJTHEHUS YUeOHBIX 3a7a-
HUM.

Heynosnersopurensno -Teo-
peTrndeckoe cojiepikaHue Kypea
HE OCBOEHO, HEOOXOIUMEIE
MPaKTUYECKHE HABBIKH PAOOTHI
He c(pOpPMUPOBAHBI, MTPEIY-
CMOTpPEHHBIE IPOTPAMMOii 3a-
JTAaHWS HE BBITIOJIHEHBI

3anuTa TeMbl BKJIIOYAET pellie-
HHUE 33]1a4 B ayAUTOPHUU B TE€UE-
HHE OJIHOM IMAPbI U MTPOXOJUT
MOCJIE U3YyUYEHUS] COOTBETCTBY-
FOIIIETO

pasnena. buneTsl coCTOSAT U3
BOITPOCOB, MO3BOJISIOIINX OIle-
HUTH C(HOPMUPOBAHHOCTH KOM-
nereHiyii. Ha oTBeTHI OTBO-
nuTes 1,5 gaca.
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TecTtupoBanue o TPOMACHHOMN
TeEME

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1 3a1a-
HHE COOTBETCTBYET | Oay.
Bpewms tecrupoBanus - 30 mu-
HyT. CTyJIeHTY NpeI0CTaBIsi-
€TCsl IBE MOMBITKU AJIs IPO-
XOXKJeHHsI TecTa. Makcumalb-
Hasl OIIeHKa 3a TecT - 20 Oai-
10B. Tect cunraercs ycrnemso
MPONICHHBIM, €CITH CTYACHT
nan He Meree 60% mpaBHIIb-
HBIX OTBETOB (HaOpas He MeHee

TecTupoBanue OCyIIECTBIIS-
eTcsi, IMOO TIPH MTOMOIIIH KOM-
MbIOTEPHON CUCTEMBI TECTUPO-
BaHUs, 1100 C UCIT0Ib30Ba-
HUEM BBIJJAHHBIX T€CT-3aJaHUI
Ha OyMa)>KHOM HOCHUTEJE.
Bpewms tectupoBanusa 30 MuH.
3aTeM OCYIIECTBISETCS MPO-
BEpKa TECTa FIK3aMEHATOPOM U
BBICTABIIIETCS OLIEHKA CO-
IJIACHO METOJIUKH BBICTaBJIe-
HUS OIICHKH.

12 6aoB).

IIIxkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecralnmm: 3K3aMcEH.

[ITxana orteHnBanus

Onucanue

OTJIINYHO

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEHHbIE y4eOHbIM
mw1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMEHUH,
HAaBbIKOB NPUBEJCHHBIM B TaOJIMLIAX [1OKa3aTelsM, ONepupyeT npuoo-
PETCHHBIMU 3HAHUSAMH, YMEHUSAMH, HABBIKAMU, IPUMEHSET UX B CUTYya-
LUSAX NOBBILIEHHOM CJI0KHOCTH, HE HCIIBITHIBAET 3aTPYJHEHUM IIPU aHa-
JUTUYECKUX OIlepalusax, epeHoce 3HAHUM U yMEHHMM Ha HOBBIC, He-
CTaHJapTHBIC CUTYALINH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM pabOThl, IPEyCMOTPEHHbBIE YUEOHBIM
m1aHoM. CTYIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHU, HaBBIKOB PUBEICHHBIM B TaOJIHUIIAX [TOKA3aTelNsAM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTYalUsIX MOBBIIMIEHHON cliokHOCTH. [Ipu 3TOM MOryt OBITH JOMY-
LIeHbl HE3HAUUTEIbHbIE OIIMOKY, HETOYHOCTH, 3aTPyIHEHUS MpU aHa-
JUTHUYECKUX ONEPALHUAX, IEPEHOCE 3HAHUM M YMEHMH Ha HOBBIE, HE-
CTaH/IapTHBIE CUTYal1H.

yI[OBJ'ICTBOpI/ITeJ'ILHO

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHBIM
m1aHoM. CTyAEHT JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUU,
YMEHHH, HaBBIKOB MPUBEICHHBIM B TAOJIMIIAaX MOKa3aTelsiM, J10IMycKa-
I0TCSl 3HAYUTEIIbHBIE OIIMOKH, MPOSBIISIETCS OTCYTCTBUE 3HAHUMH, yMe-
HUH, HABBIKOB I10 PsIy MMOKa3aTeleH, CTYI€HT UCTIBIThIBAET 3HAUYUTEIb-
HbI€ 3aTPYJHEHUS [IPU ONEPUPOBAHNUN 3HAHUSAMHU U YMEHUSIMU TIPU UX
MIEpEHOCE Ha HOBBIE CUTYALINH.

HeynosnersopurenpHo

He BoimonHen oauH win 6osee BUIOB yUeOHOW pabOTHI, MIPETYCMOT-
peHHBbIX y4eOHbIM TuTaHOM. CTYIEHT JAEMOHCTPUPYET IMOJHOE OTCYT-
CTBUE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHWM, YMEHUW, HaBBIKOB
MIPUBEJICHHBIM B Ta0JIMIIaX TIOKA3aTENsAM, OIMYCKAIOTCA 3HAYUTEIIhHBIC
OLIMOKH, MPOSIBISIETCS] OTCYTCTBUE 3HAHUN, YMEHUHN, HABBIKOB T10 PSILY
MIOKa3aTeNel, CTYJEHT HE MOXKET OIEpUPOBATh 3HAHUSAMU U YMEHHUSIMHU
TP UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

7.3. OueHO4YHBbIE CPEACTBA

7.3.1 Texymmii KOHTPOJIb
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Komnnexm 3a0anuii 01a ¢vinonnenusn pacuemno-zpaguueckux pabom (PI'P)

PI'P Nel, uacmp 1

-1 0 2 0 2

2 B=|0 -3 3

-3 1 1 -1
" .

1
A=|1 3
3aganue Nel. Jlanbl MaTpuliibl 4 0
BrimmonHuTh neficTBUA: A? +8B' .

(2A+3B)’ —4A2 —B6AB=...

3azanue No2. [IpooiKuTh JaHHOE MATPUYHOE PABEHCTBO
U IPOBEPUTH €ro Ui MaTpull 4 U B 13 1epBoro 3a1aHusl.
3aganue No3. BEIYHCIUTD ONPeAeIuTeIb ABYMs CIIOCO0AMU: Pa3IoKEHHEM T10 NTEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
3azanue Ne4. J{nst naHHOM MaTpullbl HaliTH 00paTHYIO0 MaTpully. CaenaTh NPOBEPKY.
1 0 2
1 10

-1 2 3

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

S PR IS N s P

3azanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3

0 5 431

2 3 8 9 15
3 -8 26 2)

PI'P Nel, 3a0anus no pewienuio cucmem JTUHEHHBIX a12e0pauyecKux ypasHeHuil
3azganue Nel. Pemuts cucremy meronoM Kpamepa. Cnenate npoBepKy.

X +4X, —X; =2

2X +2X, +3%; =7

3% +6X, —2%, =1

3ananue No2. Pemuts cucremy u3 Nel meTogoM oOpaTHON MaTpHUIIBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3aganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu oOiee pemienue u 4acT-
HOE pEILCHUE.

X, + X, +2%;+3%X, =5

3%, +2X, — 4%, —2X, =1

ox +4x, + 4x,=11

3amanue NoS. Pemuth ofHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
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2% +6X, —9%, —9%x, =0

4x, —5%, +X, =0

3% +3X, — X, —4%,=0

X, —3X, +2X; +5X, =0
PrP Nol, uacms 2

m,n,p
3apanue Nel. [Toka3arb, 4TO BEKTOPHI 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3IIOKUTH

m=@1-12),n=(20,3), p=(-2,-11),a=(5-413).

— n "
Bamanme No2. Jlanbi BekTopsl /M u ' . BBIICHHTb — KOJUIHHEAPHDI JTH BEKTOPBI a y b :

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

BEKTOp & 110 3TOMY Gasucy:

N
Im|=6+2,|n|=2, (m,M) =135, a=6n-m.
/B A@l;-1;2),B(3;3;2),C(7:1;2).

. Haiitn , €CIIU

. a
3aganme Ne3. Haiitn I I, eclm

3ananue Ne4. Jlan AABC

3amanue NeS. Tlpu kakux 'x' BeKTOpHl & 1 b HEePIEHIUKYIISAPHBI?
a=(x;1;-4),b=(x-3;12; x).

3aganue No6. Haiitu muiomnaap mapauiesiorpaMMa, OCTPOSHHOTO Ha BEKTOpax ayb
A
A e B o e _ N T
a=2m-5nb=m+n,|m|=12,|n|=3, (M, ) =5

3amanue No7. Haiitu rtomians tpeyroibpauka ABC, ecinu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3asanue Ne8. JlaHbl BEKTOPBI . BBIICHUTB — KOMIUTaHApHBI JIX BEKTOPBI. Eciu BEKTOpHI HE
y a,b,c
KOMILIaHAPHBI, TO HAUTH 00BEM NapajuleenuIesia, IOCTPOEHHOTO Ha BEKTopax ' '~ W olpeje-

JIUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(;-1;5),b(2;4;-2),c(3;0;1)

3aganue No9. Jlns nuHEiHOTO onepaTopa 4 3a1anbl 00pa3bl 0a3MCHBIX YJIEMEHTOB
Ae,, Ae,, Ag, 3

€,,€ .
. 3ammcath MaTpuIly onieparopa A B 6asuce 1’ "2’ 73 u HalTH 0Opa3

x|

JJIEMEHTA
Ae, =7e +3¢e,-2¢e,, Ae,=¢ -¢€,+4e,, Ae,=2¢€ +2¢,+3€,,
X=2¢e, —-4¢€,+¢€,

3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OIepaTopa,

~4 1
A =I 7 2I '
3aIaHHOT'O B HEKOTOPOM Oasuce MaTpuicu

PI'P Ne 1, uacmob 3

I q I
3azganue Nel. [Ipsmas ! mpoxoaut yepes TOUKy A [apajlIeIbHO BEKTOPY q. [Mpsimast 2 mpo-
XOJIUT Yepe3 TOUKY B MIEPIEHIUKYIISIPHO BEKTOPY N Haitru TOYKY IIEpEeCeYEHUs MIPSAMBIX U YIOJl

MEXIy HUMH, €CIIU
I I y
3amanme No2. Jlana mpsimast *. [IpsiMass 2 TpOXOAWT Yepe3 TOUKU A u B Haiitu paccTossHuE OT

TOYKHW TIEPECCUCHHS MIPSIMBIX ' B 2 JIO IPSIMOHN  °.

- X=-8t-3
1y =3t+4, A(4;0),B(7:;3), I,:9x-12y+2=0.
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3aganue No3. Halitu paccTosHUE OT TOUKHU M, 110 TUIOCKoCTH & | mmpoxosIieii uepes TOuKy A
HEPIEHAUKYIIAPHO BEKTOPY N ecnn M, 0;1;7), A@;-1;4), n (6; 22; -3).
3amanue Ned4. Haiitu yroa Mexay miockocThio & ¥ IIIOCKOCTHIO B , IPOXOALIECH Yepe3 TOUKU
AB  C e @ 5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3azanue NeS. 3anucaTh KAHOHUYECKUE YPABHEHUS MIPSMOM, 3aJaHHOW OOLIMMH YPaBHEHUSIMH.
X+2y—-9z2-10=0;
{3x+4y+82—24:0.

3aganue Ne6. Halitu TOUKy mepeceueHns npsaMoii I U IUIOCKOCTH & W yroi Mexny HUMH.
2aaHue Ne6. y yr y

I:XLZ:X:Z—_l; a:X+2y—-32-12=0.
3 4 -2

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

NEPNCHAUKYIIAPHO IIJIOCKOCTU @ . Haiitn YroJjq MExAy IpAMbIMU 1' M "2 ¥ BBISACHHTD — JIEXKAT JIU
OHH B OJHOM IIJIOCKOCTH HJIN CKpCIIUBAIOTCA.

A(9;-31),B(4;4,-5),M (-1 -11), a:2x+3y—-z-1=0.

(x+3)° , y* _
3apanue Ne8. JIns maHHOM KpUBOM 49 25 yKa3ath (POKYChI, IKCIICHTPUCUTET, JTUPEK-
TpuChl. [locTpOuTh KpUBYIO, H300pa3UTh (POKYCHI, AUPEKTPUCHI.

2 2
3ajianne Ne9. [lpuBecTu ypaBHEHUE KPUBOIA 9x” —25y” ~18x +200y ~616=0

CKOMY BUJy U IIOCTPOUTH KPUBYIO.

K KaHOHHNYC-

Ilpumepwr 6apuanmos KOHmMpoOILHBIX padom
Bapmuanr.

I. Hait F(A)
. HaliTu 3nauenus MAaTpU4IHOI'O MHOT'OYJICHA

f(x)=—x3+2x2—x+3,A:[_1 Oj
3 2

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

1 2 1
3 5 3
7 -

3. BBIUHCIUTB ONIPENEIUTENDb IPUBEIEHUEM K CTYIIEHYATOMY BUY
4. Haiitu matpuiy, oOpaTHyto AaHHOH (a). Pemnth MaTpuuHOe ypaBHeHue (0)
1 2 1

3 5 3 (1 —ZJDX:(—Z 3 5}
(a) 2 7 -1 (6) -3 4 3 -1 0

5. Pemuth cucteMy ypaBHeHUI. YKazaTh 00IIee U 0JTHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momoristo 00paTHoi MaTpullsl u o popmynam Kpamepa (6)
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4%, +9x, —5X; —8x, =5 X, +2X, +X; =5
3X +7X, —2X, —4X, =4 3%, —5X, +3%; =—7
2% +5X, + X, +3%, =3 2% +TX, — X, =13

(a) (6)
Bapuant

1. Pacniicars pasnioxenue BekTopa X 10 BEKTOpam P.ar
x={5-12,1} p={1-30} q={L-11} r={0,-12}
2. KonnuHeapHbl 1M BEKTOPbI Pyulo

a={2,01 b={-231 p=2a+26 q=3a-2b

3. JlaHa nupaMuja ¢ BEpIIMHAMU B TOUKAX ARAA, .
A(-2,48) A(4,-12) A(-8,7,10) A(-3,4,-2)
Haiitu:

a) yroil Mexay pedpamu Ah, : AA
0) 00beM MUpPaMHUIBI

B) AJINHY BBICOTHI, OHYII_[eHHOﬁ Ha I'paHb A1A2A3

') HAalTU IJIMHY MEIUaHbl, IPOBEIECHHYIO U3 BEPILUHBI A K pedpy Ao

—

4. BBIYMCITHTH TUIOMAIb IAPAIIEIOrpaMMa, TOCTPOSHHOTO Ha BEKTOpax & u b a_ yroJl MEXKAY

BEKTOpaMH Pyd

V4
a=2p+q b=p-3  [p=2 [d=2 %7
Bapuant

1. HaiiTn paccTosiHuE OT TOUKH M, 710 THIOCKOCTH (M1M2M3) :
M,(-910;2) M, (0;7;-4) M,(4,8-1) M;(-213)

X+y+z-2=0
X—-y-3z+6=0

2. BeimucaTth KaHOHUYECKOE YPABHEHHE MPSIMOM: {
X-2 y-3 z+1

3. HaiiTu To4Ky nepeceueHus NpsMOi 1 IIIOCKOCTH: 1 1 —4 y X+y+22-9=0
P . _1.
4. Haiitu TOUKy R CHMMETPHUHYIO TouKe P OTHOCHTENBHO MpsAMOii . (O’ ’3) u
x-1_y z
1 -1 1

. M
5. Hancath ypaBHEHHE IIOCKOCTH ¥ MPOXOAIIEN Yepe3 TOUKY ' © W IEPIEHIUKYIISPHO

npsMoit (Mle): M0(3;2;0), |V|1(4;l;5), M2(2;—1;4).

6. HaiiTi KOCHHYC yriia Mex 1y miockoctsva 4 u %2

o :3X—y+3=0 ,:x-2y+52-10=0

Bapuanm 3a0anuii mecma
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1.1. HaitTu panr maTpulibl IpUBEICHUEM K CTYyIIEHYaTOMY BUY
1 2}, (23 5

-3 4)7 (3 -1 0

X, +2X, + X, =5
3X, —5X, +3X; =—7
2X + 71X, — %, =13
2.1. HanucaTh pasnoskeHue BEKTopa X 110 BEKTOpaM p.g.r X= {5’ _12’1} : P= {1’ -3 O} :

G={1-11} 7={0,-12]

1.2. PemuTh MaTpU4HOE YpaBHCHHE [

1.3. Pemuth cuctemy mo ¢popmynam Kpamepa

2.2. BeluucuTh 1011 (b MapajienorpaMma, IIOCTPOEHHOTO Ha BEKTopax 4 u b a_ YroJl MEXIY

BCKTOpaMH P n q

a=2p+q b=p-3q [p|=2 [o[=2 “=7

2.3. laHa nupamuia ¢ BEpIIHHAMH B TOYKaX ARAA, . A(6,1,3) : A2(6'_2’_3), A(2,2,0) :

A,(-5,1,0)

Haitu nyimny MenuaHsl, IPOBEAECHHYIO U3 BEPIINHBI A K pedpy AA
X-2 y-3 z+1

3.1. Haiitu TOUKy mepecedyeHust npsiMoii U iockocTu: 1 1 4 gy Xty+r22-9=0
. . 1. P(0;-1L3
3.2. Haiitu TO4Ky R CHMMETPHYHYIO TOUKe P OTHOCHTEIBHO HpSIMOiL I ( ) u
x-1_y _z
1 1 1.

3.3. Hanmcarh ypaBHEHHE IIIOCKOCTH & mpoXxosiieii yepes TouKy Mo 4 [epICHANKYISPHO
PSIMOi (MlMZ): MO(B;Z;O), M1(4?1~'5)’ Mz(Z;—1;4)_

2 2 —
4.1. Jlana xpuBasi BToporo mopsigka X +4Y° ~12x+16y+16=0 11 vyyry kanornueckoe ypaBHeHue

KPHUBOH M IOCTPOUTH €e.
!
e,e e,

’ ’
4.2. CoctaBuTh MaTpuILy mepexoaa ot 6asuca %8 k Gasucy &% % | ecym

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

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Bonpocut k sxzameny (1 cemecmp ounoit popmol 00yuenus)

Martpu1ipl, TUIIBI MaTPHIL.

Onepaulm C MaTpuliaMu, ux CBOICTBA.

YMHOXEHUE NPSIMOYTOJIbHBIX MATPHIL.

MarpuuHasi popma 3aluCH CUCTEMBbI JTMHEHHBIX aIredpanyecKux ypaBHEHUH.

Onpenennreny ¥ UX CBOKWCTBA.

[Tonsitue onpenenurens. MUHOPHI U anredpanyecKkue T0NOJTHEHUS.
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CucreMbl TMHEHHBIX aNre0panyecKuX ypaBHEHUM, OCHOBHBIC TOHITHS U ONpeerne-
HUSL.

[IpaBuno Kpamepa penieHusi CUCTEM JIMHEMHBIX YpaBHEHUH.

OOparHast MaTpuIa U €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00pAaTHOW Mat-
PHLIBIL.

Pemienue cuctem JTMHEHHBIX anreOpandecKux ypaBHEHUN METOI0M 0OpaTHOM Mart-
PHILIBL

Meron ['aycca pemeHus CHCTEM JTMHEUHBIX YPAaBHEHUM.

Penienue nmpou3BoJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHHI MeTo0M ["aycca.

Panr matpunel. Teopema Kponekepa — Kanesu.

OpnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. Kputepuii cylecTBoBaHUS HETPU-
BHAJIbHBIX PEIICHUN.

IloHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIIEpallU.

Jluneiinass KOMOWHAIIMS BEKTOPOB.

JIuHeiiHas HE3aBUCUMOCTD U JIMHEMHAS 3aBUCUMOCTh T€OMETPUYECKUX BEKTOPOB.
Kputepuit nuHerHoNi 3aBUCUMOCTH.

[Tonsitue 6a3zuca. Koopaunarsl BekTopa.

OproHopMupoBaHHbIi 0a3uc. PasnoxeHne BeKTopa 1o BeKTopaM Oasmca.

YnopsimoueHHas Tpoiika BEKTOPOB.

CkaisipHOE, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPO-
BaHHOM Oasuce.

VYcaopus OpTOrOHaJIbHOCTHU, KOJNIMHCAPHOCTHU U KOMIIJIAHAPHOCTHU BCKTOPOB.

JInHelHbIe TPOCTpPaHCTRA.

Matpuna nepexoja ot 6asuca k 0asucy.

CoOCTBEHHBIE BCKTOPBI U COOCTBEHHBIE 3HAYEHUS MaTpUulbI.

Cuctembl KoopAMHAT. [lekapTOBBI PSMOYTOJIbHbIE KOOPAUHATHI HA MJIOCKOCTH U B
IIPOCTPAHCTBE.

HOJ'ISIpHaSI CUCTCMaA KOOPpJHWHAT.

PasnuyHble TUIIBI YpaBHEHNUH IJIOCKOCTH M MPSIMOM.

Beruncnenne paccTossHUNM MEXAY ABYMs TOYKaMHU, TOUKOU U IPSMOM, TOYKOU U
IJIOCKOCTBIO.

Brruncienue PaCCTOSAHNA MCKAY CKPCHIMBAOIINUMUCS ITPIMBIMHU.

Beruucnenue yrios Mex1y AByMs IPSIMBIMHM, IIPSIMOM U IJIOCKOCTBIO, IBYMsI IIOC-
KOCTSIMH.

KpI/IBLIe BTOPOTI'O MOopAaKa UX TCOMETPHUICCKUC CBONCTBa U YpaBHCHUA. HpI/IBCI[e—
HUC KpHBOﬁ BTOPOTO MOPAJIKa K KAHOHHUYCCKOMY BUIY.

Kanonunueckue YpaBHCHUSA 3JUIMIICA, FI/IHep6OJ'IBI, napa60m,1.

YpaBHEHHE NOBEPXHOCTH BTOPOT'O MOPSJIKA.

Kanonudeckue ypaBHeHUs chepsl, JIIUIICOMA, KOHYCOB, THUIIEPOOIOU OB, Mapa-
OOJIOUIOB.

YK-1

TunosBbie BApUAHTHI OWJIETOB
1o AucuuIuInHe «JIuHeiiHas ajaredpa»

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOIM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMOE OBPA30OBATEJIbHOE

YYPEXJIEHUE BBICIHIET'O OBPA30OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKHWM MMOJINTEX)
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Hucunmuna «JIluneitHas anredpa»
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BWIET

1. Onpenenurenn U UX CBONCTBA.
2. Pemuth matpuutoe ypaBuenue XB=A_ ecnu At 2] g (L 2)
21 Lo
3. Pemuth cucreMy MeTO10M OOpPAaTHOM MAaTpULBl (X +2X%, =-1 .
2% — 3%, =12
4. JlaHbsl BEKTOpHI a =(-5,9,8), b =(-31-2), C=(-810,-10) . [IpoBeputs — KOMIUTAaHAPHBI JIN

onn. Eciu HeT, HaliTH 00BbEeM MapaliieNienumeaa, MOCTPOCHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron mexny Bektopamn a=(1-2-2) u b =(2,0,1) -

YTBepxkaeHo Ha 3aceganuu kagenpsl Matemaruka» « 31» 03 2026 r., mpotokon Ne 7
3aB. kadenpoit O.M. bapanosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMCKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

Huctmmummna  «JIuneitHas anreopay
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIA BUWIET

1. Jluneitnas komOuHanus BektopoB. basuc. Koopaunatel BekTopa.
2. Brruncnuts onpenenurens MaTpulbl C = AT, ecin 1 2 -1).
A=13 1 O
011
3. Pemnre cucreMy ypaBHeHU MeToOM ['aycca  [4x, —2X, +3%; =12,

Xl +5X2 —3)(3 =1,
2% +3%X, —2X%3 =3.

4. ITokasare, uto BekTOpel mM=(1-12) , N=(203), p=(-2-11) obOpasyior Gazuc B
IPOCTPAHCTBE.
5. Jauo obee ypaBHenue npsimoit  —2X+3y—-5=0. HamucaTs: ypaBHEHHE TPSIMOIA C YTIIOBBIM

KOSq)CI)I/II_[I/ICHTOM; YpaBHCHUC HpHMOﬁ B OTpE3Kax; HOPMAJIILHOC YPABHCHUC HpHMOﬁ.

VYTBepxkeHo Ha 3aceaHuu Kadeapsl «Matematnka» « 31» 03 2026 r., npotokos Ne 7
3aB. kadeapoii O.M. Bapanosa / /

J171s ipoBeICHHS TPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TUCTAHIIMOHHOM (hopmare B pas-
paboTaHHBIX Kadenpoit «KMaTeMaTrkay OHIAH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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