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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

K OCHOBHBIM 1I€I5IM OCBOEHUS TUCLUILINHBI «JIMHelHast anredpay ciieayeT OTHECTH:

- BOCIIUTAHHE y CTYJCHTOB O0IIEH MaTeMaTHIeCKON KyJIbTYPHI;

- IPUOOpETeHNE CTYJCHTaMH [IMPOKOT'0 Kpyra MaTeMaTHYECKUX 3HaHUH, YMEHHI 1 HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U J€AYKTHUBHOMY MBIIIICHUIO HAPsIy
C pa3BUTHEM MAaTEMaTU4YECKOW MHTYULINN;

- YMEHHE CTYJEHTaMU pa3BUBAaTh HaBBIKU CAMOCTOSATEIBHOIO U3YUEeHHs Y4eOHON 1 HayqHOI
JUTEPaATYpBl, COEPIKALIEH MAaTEMAaTUYECKUE CBEICHUS U PE3yJIbTaThI;

- TOJArOTOBKY CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBaJU(UKALHOHHON
XapaKTepUCTUKON OakanaBpa 110 HallPaBICHUIO, B TOM YHciie (pOpMUpOBaHHE YMEHUH UCIIOIb30BATh
OCBOEHHbIE MaTEMaTUYECKHE METO/IbI B MPOPECCUOHATBHON AESITENbHOCTH.

- IOIFOTOBKY BBICOKOKBAJIM(PHULIMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(POBOIA
TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PUCKOB COBPEMEHHOMN IUPPOBOI SKOHOMUKHU.

K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCUMIUIMHBI «JIuHeHas anreOpa» cienyeT OTHECTH:

- OCBOCHHC CTyACHTaMM OCHOBHBIX HOHS[TI/II\/’I,

METOJIOB,

dbopmupyomux  00IIyIO

MaTeMaTUYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PeIICHHs IPUKIIAJAHBIX 3a/1a4;
- ¢opMHpOBaHHE Yy CTyJeHTa TpeOyemoro Habopa KOMIIETCHIIMI, COOTBETCTBYIOIIMX €T0
HAIpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.
OOyuenne mno gucuumuiuHe «JIuHeitHas anredpa»
y 00y4aroLXCsl CISAYIOINUX KOMIETeHIUI:

HampaBieHO Ha (opmupoBaHue

Koa v HaumeHoBaHue
KOMIIeTeHII NI

HNHaukaTopsl 10CTHAKEHUS
KOMIIeTeHIINHU

HanmeHoBanue noxkasareis
OLICHUBAHUSA

OIIK-1. Crocobeu
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOAbI
€CTECTBEHHBIX HAYK U
MaTeMaTuKu st peHICHI/IH
3a7a4 HHKEHEPHOM
NEATENHLHOCTH;

HOIIK-1.1 [Torumaer
(dbyHIaMeHTalbHbIE 3aKOHBI
MIPUPOJIBI; OCHOBHBIC
dbuznveckue u
MaTEeMaTHYeCKHE METO,IbI
HAKOIUICHHUS, Iepelauu U
00paboTku nHPOpMaIU;
HOIIK-1.2 [Tpumensier
(u3nUecKre 3aKOHbI U
MaTeMaTH4eCKHe METO/IbI JIJIs
peleHus 3a1au
TEOPETHUYECKOT0 U
MIPUKIIQJHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MpU PEeIICHUN
MPAKTUIECKUX 3aJad.

3narb: Teopernueckue
OCHOBBI JTUHEHHOU areOphl U
AQHAJIUTUYECKON r€OMETPHH,
KOMILJIEKCHBIE YUCIIA.

YmMmern: Pemarts 3amaun u
YIPaKHEHUS UCTIOJIb3YsI
OCHOBHBIE METOJIBI,
W3YYEHHBIE B Kypce JIMHEHHON
anreOpe M aHATUTUYECKOU
TEOMETPUH;, OTIEPUPOBATH C
KOMIIIEKCHBIMH YHCJIaMH.

Buagers: HaBbIKaMu
IIPUMEHEHHUs IMHEHHON
anreOpbl M aHATUTHYECKOH
TEOMETPHH K
€CTECTBEHHOHAYYHBIM
(pu3HUECKUM U TEXHUUECKUM)
3a1a4am.




2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctunnuaa otHocuTrcs K Moaymio  "MartemaTH4ecKue W €CTeCTBEHHO-HAyYHbBIC
TUCIUIUIMHBL"  o0s3aTenbHOM uactw Omoka bl «/uctumnuuer  (Momynw)». JucuuruinHa
HEIMOCPEICTBEHHO CBsI3aHa CO CJICIYIONMMHU JUCHUIITHHAMU U TipakTukamu OOIT:

MaremaTtudeckuii aHalIu3;

Meroasl U cpencTBa U3MEPEHUN;

Pamnodusuxa,

CrenuanbHbIe TJIABBI MATEMATHKH,;

Teopus aBTOMaTHUECKOTO YIPaBICHUSA;

dusuka,

DuU3nYECKUE OCHOBBI JIEKTPOHUKH;

DKoHOMHYECKas! OlleHKa AP(EKTUBHOCTH UHKEHEPHOT'O IIPOEKTa,

DIEeKTpoAMHAMUKA U PACIIPOCTPAHEHUE PAAUOBOJIH;

DIEeKTPOTEXHHKA.

3 CTpyKTypa M cofep:KaHHe IUCHUILTHHBI
OO61mmas TpyA0eMKOCTh AUCHUIUINHBI COCTaBIsAEeT 3 3a4eTHhIe enuHuIbl, 108 yacos.
3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

3.1.1 Ounas popma oOyueHus

Ne Bit vae6Hoil paboThI KoanuectBo | CemecTpsl
n/n Yy P 4acoB 1
1 | AyanTopHble 3aHATHSI 48 48
B ToMm umce:
1.1 | Jlexuunm 16 16
1.2 | CemuHapcKue/pakKTHYECKUE 3aHITH 32 32
1.3 | JlTabopaTopHBbIe 3aHSTHSI 0 0
2 | CamocTosiTesqibHAsI padoTa 60 60
B ToMm uucrne:
2.1 | PI'P 26 26
2.2 | IloaroroBka K ceMUHApPY 24 24
2.3 | [loaroroBka K 9K3aMeHYy 10 10
3 | IlpoMe:kyTOUHASI ATTECTAIUS
3auvet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108




3.2 TemaTHuecKHii mJIaH H3YYCHUS TUCHUITJIUHBI

n/n

Pa3genbl/TeMbI
TUCIHHUIINHBI

TpyaoeMkocThb, yac

Bcero

AyautopHas padorta

Jlexuun

Cemunapckue/
MIPAKTUICCKHE
3aHSITHS
JlaGopaTopHbie
3aHATHS

[IpakTnueckas

IMOATOTOBKA

CamocTosTeIbHAS
padora

Pazgen 1. DiieMeHTHI JUHEHHOMI
ajnreodpbl

IR
N
o

o

N
o

11

Tema 1. Martpuupl, 1eiicTBUs Haj
MaTpULAMHU.

N
o

1.2

Tema 2. Onpenenurenu, uX CBOMCTBA
U BbIUUCIICHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHECHUM.

1.3

Tewma 3. OOpaTHast MaTpHIla U €€
BbIYMCIICHHE. MaTpuyHas 3aruch
CHCTEMbI JINHEHHBIX YPAaBHEHUM.

14

Tema 4. CucteMsl JIMHEHHBIX
anreOpanvecKux ypaBHEHUH,
OCHOBHBIE MTOHSITHUS U OTIPEICTICHUSI.
Pemenne cucremM TUHEHHBIX
ypaBHeHui MeroaoM Kpamepa,
METOJIOM OOPAaTHOW MaTPHIIBI

1.5

Tewma 5. Pemrenne cucreM JTMHENHBIX
ypaBHeHul MeronoM ['aycca. Panr
Matpulel. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron ['aycca B
MIPOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX
ypaBHeHUN. OJTHOPOJAHBIE CUCTEMBI
JINHEVHBIX YPAaBHECHUMU.

Pa3pnea 2. BekTopsl.

34

10 0

20

2.1

Tewma 1. JIunelinple onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEiTHbIE
KOMOMHAIMK BEeKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBbIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. Ilonstue 0a3muca.
Koopaunatsl BexTopa.
KonnuHeapHOCTh, OpTOTOHATBLHOCTE U
KOMILJIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxanspHOE NpOU3BEACHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOe
NIPOM3BEICHUE JIByX BEKTOPOB, €T0
CBOMCTBA.




2.4

Tewma 4. CmemanHo€ MPOU3BEICHNE
TpeX BEKTOPOB U €r0 CBOMCTBA.
Brruucnenue oobema
napasuieNnenumneaa. Y cioBue
KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUTAHAPHOCTU BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Brruncnenue ckaisipHOTo, BEKTOPHOTO
Y CMENIAaHHOTO NMPOU3BEICHUI
BEKTOPOB, 33JJaHHBIX KOOPJAUHATAMU B
OPTOHOPMHMPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHble IPOCTPAHCTBA.
PaszmepHoCTh 11 0a3UC JIMHEHHOTO
MIPOCTPAHCTBA.

Martpuua nepexojia ot 6a3uca K
6a3ucy nmpeodpa3oBaHre KOOPAUHAT
BEKTOpa MpU U3MEHEHUH Oazuca.
CoOcTBEeHHbIE BEKTOPHI U
coOCTBEHHBIC 3HAYCHUS JIMHEHHOTO
oreparopa.

Pasznen 3. KoMiiekcHbie yuc/ia u
MHOTI'04JIeHbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHEIX
yucen. Dopmbl 3aMUCH KOMIUIEKCHBIX
qHCel.

3.2

Tema 2. Onepanuu Haj
KOMILUIEKCHBEIMH YHMCIaMH.
Paznoxenne MHOro4JIeHa Ha
MHOXHUTEIM OCHOBHAs TeopemMa
anreOpol

Pa3zgen 4. AnaauTnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctemsl kKoOpAMHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tewma 2. PaznuuHble TUIIBI ypaBHEHHAN
IIPSIMOM Ha IUIOCKOCTU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anMHoe pacnosioxeHue
MIPSAMBIX HA MJIOCKOCTH U B
IIPOCTPaHCTBE. Brruncienue
pacCTOSTHUN MEXAY ABYMsI TOUKaMH,
TOYKOH U npssMoi. Bzanmuoe
pacnoioKeHne MIOCKOCTEM.
Beruncnenue paccTosHUN MEXKIY
TOYKOHU U TNIOCKOCTBIO

4.4

Tema 4. Kpusbsle BTOporo nopsiaka ux
reOMETPUYECKUE CBOMCTBA.
YpaBHEHHS AIUTUTICA, TUTIEPOOITHI,
napa6osel O011ee ypaBHEHUE KPUBOH
BTOpOro nopsuaka. Ilpusenenue




KPHBBIX BTOPOT'O IMOPAAKa K
KaHOHHUYCECKOMY BUY. HOBerHOCTI/I
BTOPOTO IMOpsAKa

Hroro | 108 16 32 0 0 60

3.3 ConepxaHue TUCHUNTHHBI

Pa3nes 1. DiieMeHTBI THHEHHOH aJare0pbl

Tema 1. Marpunpl, 1elicTBHS HaJl MATPULIAMH.

Tema 2. Onpenenutenu, uX CBOKWCTBA U BblYKMCIEHUE. MaTpuiHas 3a1IMCh CUCTEMbI JIMHEWHBIX
YPaBHEHUH.

Tema 3. OOpaTHast MaTpulla U €€ BbIUYMCIECHUE. MaTpu4Has 3aluch CHUCTEMbl JTHMHEHHBIX
YPaBHEHUM.

Tema 4. Cucrembl JIUHEHHBIX anreOpaMyecKUX ypaBHEHHH, OCHOBHBIC MOHATUS U
onpezeneHus. Pemenue cuctem IuMHEMHBIX ypaBHeHuM meronoM Kpamepa, meronom oOpaTHOMN
MaTpPHILIbI

Tewma 5. Pemenue cucrem IMHEWHBIX ypaBHeHH MeTofoM ["aycca. Panr matpunsl. Teopema
Kpounekepa-Kanemin.

Tema 6. Meron ['aycca B MpOU3BOJIBHBIX CHCTEMax JIMHEHHBIX ypaBHEHHH. OZHOPOIHBIE
CUCTEMBI JINHEWHBIX YPaBHEHU.

Pasnen 2. Bekropsl.

Tema 1. JluneiiHple omepanuu HaJ BEKTOpaMH, UX CBOWCTBa. JIuHelHble KOMOMHALUU
BEKTOPOB. JINHEITHO HE3aBUCHMBIE U JIMHENHO 3aBUCHMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsatue 6a3uca. Koopaunatsl Bekropa. KommmHeapHOCTb, OPTOrOHAJIBHOCTH U
KOMIIJIAHAPHOCTh BEKTOPOB.

Tema 3. CkansipHOE TPOU3BEAECHNE BEKTOPOB U €ro CBOMCTBA. BekTopHOE mpousBeneHUe
JIBYX BEKTOPOB, €r0 CBOWCTBA.

Tema 4. CMmemanHoe MPOU3BEACHNUE TPEX BEKTOPOB U €ro CBOMCTBA. Briuncienne oobema
napajuiesenunena. Y cioBue KOJUIMHEAPHOCTH, OPTOINOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHbIH 0a3zuc. BerunciaeHne ckajlisipHOro, BEKTOPHOTO U CMELIAHHOTO NTPOU3BEICHUN
BEKTOPOB, 33/IaHHBIX KOOPJWHATaAMHU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBIE MPOCTPAHCTBA.
PasmepHocTs M 06a3uc JMHEHHOro mpocTpaHcTBa. Matpuna mnepexofa oT 0Oaszuca Kk 0Oasucy
npeoOpa3oBaHWe KOOPJAMHAT BeKTOopa Npu u3MeHeHuu Oa3uca. CoOOCTBEHHBIE BEKTOPHI W
COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO onepaTopa.

Pa3nes 3. KommiekcHble 4Mc/1a M MHOTO4JI€HbBI

Tema 1. MHOkECTBO KOMIUIEKCHBIX Yucesl. DOPMBI 3aIIMCU KOMIUIEKCHBIX YHCEIL.

Tema 2. Onepaunu HaJl KOMIUIEKCHBIMU YUClIaMU. Pa3nojkeHne MHOroujieHa Ha MHOYKUTENN
OCHOBHasl TeOpeMa ajireopbl

Pa3nes 4. AHasimTHYeCKasi TeOMeTpPHSA

Tema 1. CucteMbl koopauHat. PaznuyHble TUIIBI ypaBHEHHUH TJIOCKOCTH

Tema 2. PaznuuHble TUIIBI ypaBHEHUH NPSIMOM Ha IJIOCKOCTU U B IPOCTPAHCTBE

Tema 3. B3zaumHOe pacriosiokeHHe NPSAMbIX Ha INIOCKOCTH M B IIPOCTPAHCTBE. Brruncnenne
pacCTOSIHUN MEXAY IBYMS TOYKAMH, TOYKOM M MpsIMOM. B3anmHOE pacrionokeHue IITOCKOCTEM.
Brruncnenue pacCTOSHNAN MEXy TOUKOW U INIOCKOCTBIO

Tema 4. KpuBble BTOpOro mnopsjaka MX reOMETPUYECKHE CBOWMCTBA. YpaBHEHMs JILIHUIICA,
runep0oJibl, napadonsl O61Iee ypaBHEHUE KpUBOM Broporo nopsiaka. IlpuBeaenne KpuBbIX BTOPOro
NOpsI/IKa K KAHOHUYECKOMY BHy. [I0oBEpXHOCTH BTOPOTO NOpsiIKa



3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUUECKUE 3aHATUS

[IpakTrueckoe 3anstue 1. MaTpuiibl, A€MCTBUS HAJl MaTPULIAMH.

[Ipaktuueckoe 3anstue 2. OnpeaenuTeny, UX CBOMCTBA U BeIUKCIeHHE. MaTpuyHas 3a1uch
CHUCTEMbI JINHEHHBIX YPABHEHUH.

[Ipaxruyeckoe 3ansTue 3. OOpaTHas MaTpHIa U €€ BEIYUCICHHE.

[Ipaktrueckoe 3ansTHe 4. CUCTEMBbI JIMHEWHBIX alreOpanyecKuX ypaBHEHUH, OCHOBHBIC
MOHATHS W ONpeAeneHus. PenieHrne cucTteM JTUMHEWHBIX ypaBHEHUM MetonoM Kpamepa, meTonom
00paTHON MaTpUIIbI

[IpakTrueckoe 3anstue 5. Pelenue cucrem JUMHEHHBIX ypaBHEHUN MetonoM [aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemnu

[IpakTuueckoe 3ansatue 6. Merox ["aycca B mpOM3BOJIBHBIX CUCTEMAX JIMHEWHBIX YPaBHEHUH.
OZIHOPOAHBIE CUCTEMBI JTUHEUHBIX YPABHEHUIA.

IIpaktnueckoe 3ansaTue 7. Bektopel. JIMHEHHbIE onepanuu HaJ BEKTOpaMHU, UX CBOMCTBA.
JluneiHOe MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOpOB. [ToHsATHE NMHEWHON KOMOMHAIIMN BEKTOPOB.
JIMHEHO HE3aBUCHUMBIE U JIMHENHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Ipaktuueckoe 3anarue 8. [loHsTHe Oa3zuca NPOCTPAHCTBA T'€OMETPUYECKUX BEKTOPOB.
Koopaunater Bekropa. OproHOpMHUpOBaHHBI 0Oasuc. KoimmHEapHOCTh, OpPTOTOHAIBHOCTh H
KOMILJIAHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3ansaTue 9. CkalsipHOE NPOM3BEIECHUE BEKTOPOB M €r0 CBOWCTBA. Y CIIOBHE
OPTOrOHAJILHOCTU BEKTOPOB. BeKTOpHOE Mpou3BeAEHUE IBYX BEKTOPOB, €r0 CBOWCTBA. Y CIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[Ipaktnueckoe 3anstue 10. CMmemaHHOe NPOU3BEAEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Bruncnenne oObema mapajuleNienuIieia ¥ MHpPaMHIbL. Y CIOBHE KOMILIAHAPHOCTH BEKTOPOB.
Beluncnenne CKalsipHOro, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHUI BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktrueckoe 3anarue 11. Jlunelinbie mpocTtpaHcTBa. PasmMepHOCTh M 6a3uc JTUHEHHOTO
npocTpancTBa. Matpuia nepexoaa oT 6a3uca k 6asucy. [IpeoOpa3zoBaHne KOOpAUHAT BEKTOpa MPH
u3MeHeHuu Oaszuca. JInHeiHbIe onepaTopsl, ACUCTBUS C JMHEHHBIMU orneparopamu. CoOCTBEHHbBIE
BEKTOPHI M COOCTBEHHBIE 3HAUCHHSI MATPHIIBI

[IpakTrueckoe 3ansTre 12. MHOKECTBO KOMILJIEKCHBIX YUCel. DOPMBI 3aITUCH KOMIUIEKCHBIX
ymcel. JleiicTBUsI Ha/l KOMIUIEKCHBIMH YHciIaMu. Pa3noskeHne MHOrouaeHa Ha MHOYKUTENN, OCHOBHAs
TeopeMa anredpsl

[IpakTnueckoe 3ansatue 13. Cucremsl KOOpAUHAT. Pa3nuyHbIe TUIIBI YpaBHEHNUN IIJIOCKOCTH

[IpakTtueckoe 3anstue 14. PaznmuuHble TUNBI ypaBHEHUH MPSMOW HA IUIOCKOCTH U B
MIPOCTPAHCTBE

[Ipaktnueckoe 3ansTue 15. B3aumHOe pacmofiokeHHE MpPsSMBIX Ha IUIOCKOCTH U B
MIPOCTPAHCTBE. BhIUKClieHne pacCTOSIHUI MEXy NBYMsl TOUKaMH, TOUKOM U mpsiMoil. Beruucienue
pPacCTOSHHUSA MEXKAY CKpEUIMBAIOIIMMUCS NpSAMbIMU. B3anMHOe pacrosiokeHHe IJI0CKOCTEH.
Brruucnenue paccTosHUN MEKy TOYKOM U INIOCKOCTBIO

IIpakTtnueckoe 3ansitue 16. KpuBble BTOpOro mnopsaka HMX T€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus smnunca, runep6onsl, napabonsl OOmiee ypaBHEHHE KpPUBOM BTOPOTO MOPSIKA.
[IpuBeneHne KprUBOW BTOPOTO NOPSIKA K KAHOHWYECKOMY Buay. [loBepxHOCTH BTOpOTO HOpsAIKa
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3.4.2 JlaGopaTopHbIE 3aHATHUS
He npegycmotpensl
3.5TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)

He npenxycmotpensl
4 Y4yeOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceyeHne
4.1 HopmatusHbie 1okyMeHTbI 1 'OCToI

He npeagycmorpensl

4.2 OcHOBHAas1 JIUTEpPATypa

1. T'opnay, b. A. JIuneitnas anre6pa u aHaTUTAYECKAsi TEOMETPHS : YUeOHUK 1S By30B / b.
A. T'opnau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-507-
44063-4. — Texkcr : 2neKTpoHHBIN // JIaHb : anekTpoHHO-OnOmmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jluelinbie anreOpa U aHATUTHICCKAs TEOMETPHS : Y4eOHO-MEeToIuIecKoe mocooue / M.
. CkBopuosa, 1. B. Autonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 c. — Tekcr : anexTponHsIi // JIaHb : 371eKTpoHHO-0MOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aes, A. A. JluneiiHas anreOpa U aHAIUTHYECKAst TEOMETPHs | yueOHHK / A. A.
Tyran6aes. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT :
AJIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. Munocres, B. b. Kypc maremaTuku /Ui TEXHUYECKUX BBICIIUX yUEOHBIX 3aBEICHUH :
yuebHoe mocodue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-¢ u3., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022 — Yacts 1 : AHanutnueckas reomerpus. [Ipenens! u psipl. PyHKIUN U
npou3BoAHbIC. JIMHEeHAsS 1 BekTOpHas anredpa — 2022, — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTpoHHbIi // JlaHb : 31eKTpoHHO-OMbMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc mareMaTHky U1s1 TEXHUYECKUX BBICIIUX yUEOHBIX 3aBEICHUH :
yueoHnoe nmocodue / B. b. Munocues, B. A. JIsxoBckuii, A. 1. MapTeIHEeHKO. — 2-€ U3[I., HCTIP. —
Canxkr-IlerepOypr : Jlanp, 2022 — Yacts 2 : DyHKIIMH HECKOIBKUX MepeMeHHbIX. IHTerpansHoe
ucuucnenue. Teopus nonss — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Texkcr :
AJIEKTPOHHBIH // JlaHb : 31eKTpoHHO-OnOmoTeunas cuctema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc maTeMaTiku st TEXHUYECKHUX BBICIINX YI€OHBIX 3aBEICHUH :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022 — Yacts 3 : IluddepeHunansHble ypaBHEHUS. Y paBHEHUS
MaTemaTrueckoi ¢usuku. Teopus ontumuzanun — 2022. — 528 c¢. — ISBN 978-5-8114-1560-

1. — Texcrt : anexkTpoHHbIH // JlaHb : 3neKTpoHHO-OnOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211358.
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4. Ilymxkaps, E. A. Kypc MaTemMaTHKu 17151 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEJICHUM :
yueOHoe mocobue / E. A. [lymkaps, H. A. bepkos, A. . MapTeiHeHKO. — 2-€ U3]., UCIp. —
Cankt-IlerepOypr : Jlans, 2022 — Yacts 4 : Teopus BEpOSITHOCTSH U MaTeMaTHIECKasi CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — Tekct : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECyPChI

[IpoBenenue 3aHATHH U aTTECTALUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBbI JucTaHIMOHHOro o0yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoit «MaremaTHKa» JIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOTrpaMMBbl:

Haszsanue 50P
Jluneiinas u BexTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanTHYecKasi FTeOMeTpHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Tsei 6 - - :
HHEHHA airebpa https://online.mospolytech.ru/course/view.php?id=462

AHAIINTUYCCKAs recOMETpHUA

Pazpaborannbsie JOP BKJII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 JInuieH3MOHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IAHHBIX U HH(OPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI

HCpC‘ICHL PECYpCOB CCTH I/IHTepHCT, JOCTYIHBIX IJId OCBOCHHUA JUCIUIIIIAHBI:

Ne HanmenoBanue Ccblka Ha pecypce JlocTynHOCTB

NudopmaninoHHO-CIpaBOYHbIE CUCTEMBI

JocTtynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTpaHUYCHUI

o | Madpopmanmonnsie pecypest Cetn

Koncybrantlloc http:// www.consultant.ru JlocTyIHO

[TopTan @enepabHBIX TOCYIAPCTBEHHBIX
3 | o6pazoBarensHEIX cTaHmapToB Bhicmero | hitp://www.fgosvo.ru. JlocTynHO
o0pazoBaHUs

DNEKTPOHHO-ONOIMOTEYHBIC CUCTEMBI



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
http://www.consultant.ru/
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Jlann https://e.lanbook.com/ JlocTymHa B ceTu
4 Nureprer Ge3
OTpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctynua B cetu
S UurepHer 6e3
OrpaHUYCHUI

[TpodeccronanbHbie 60a3bl TaHHBIX

ba3a naHHbBIX Hay4YHOU JIEKTPOHHON http://www.elibrary.ru JlocTynHO
6 |6ubnmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTyIHO
7 | mommremarnyeckas pedepaTusHo-
oubnuorpaduueckas 1 HayKOMETpHIeCKas
(bubmmomeTpuyeckas) 6a3a JTaHHBIX

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

Aynuropus Ui JEKIUOHHBIX, MPAaKTUYECKUX U CEMUHApCKUX 3aHsATuH. OOopynoBaHuEe U
anmnaparypa: ayJIuTOpHas J10CKa, BO3MOYKHOCTb HCIOJB30BaHUS MYJIbTUMEAMMHOIO KOMILIEKCA
(mpoexTop, MepcoHaIbHBIA HOYTOYK WM MEPCOHATIBHBIA KOMIIBIOTED).

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanueckue peKoMeHIaIlUM U1 TPenoaaBaTeis M0 OpraHu3anuu
00y4eHus

[Ipexxne Bcero, cienyeT oOpaTUTh BHMMAHME CTYJEHTOB Ha TO, YTO IPAKTUYECKH BEChH
U3y4aeMblii MU MaTepHaj He TpeOyeT KakoH-Tn00 crienuanbHON (JIOTOJIHUTENBHON) TOATOTOBKH U
BIIOJIHE MOXKET OBITh YCHEIIHO M3YyY€H, €CIM CTYACHTHI OyIyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATh JIOMAalllHUE 3a/aHusl U TO0Jb30BaThCS (IIPU HEOOXOJUMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJIbTAIlMi B TEUEHUE KAXKJOro cemecTpa. Bomeamme B Kypc MaTEMAaTUKH Pa3Aeibl SBISIOTCS
KJIACCUYECKHMHM, B TO XK€ BPEMS OHHU IPAKTUYECKH OPUEHTHPOBAHBI, TaK KAK HMMEIOT LINPOKOE
pacnpocTpaHeHue JUIsl PEeLIeHUs] pa3HOro poja 3ajad BHYTPU CaMOl MaTEeMaTHKU W NPUKJIaJHbBIX
3aga4. X OCBOE€HHE MOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ MUCBMEHHYIO Peub, YCIIEIIHO MPUMEHSITh HAKOIJICHHbIE 3HAHHUS B MPO(ECCHOHAIBHON
JEATEIBHOCTH.

HeoOxomuMo ¢ caMoro Hayaia 3aHSATHM pPEKOMEHJOBaTb CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JINTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB IUIA MOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHATHY 110 AUCHUIUINHE CIEAYeT 0043aTelbHO MPOUHPOPMHUPOBATE CTYICHTOB O
BUAEC U (popMe MPOMEKYTOYHON aTTECTAlMHU IO JUCHUIUIMHE, CPOKaX €€ MPOBEICHHUS, YCIOBHUIX
JIOIIyCKa K TPOMEXYTOYHOH aTTeCTaliy, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOIO KOHTPOJISL.

N3noxeHne TEOPETUYECKOrO0 Marepuana JOJKHO CONPOBOXKAATHCS WILIIOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOpaHHBIMHU MpENOAaBaTeNIeM TaK, YTOObl TEXHHUUYECKUE TPYIHOCTH U
BBIKJIAQJKM TpU PEIICHUU 3aJaud HE OTBJICKAIM OT TJABHOTO: OCMBICIEHHS HWIEU U CYTH
IpUMEHAEMbIX MeTonoB. CiieyeT Bcerja yKasbplBaThb IIPUMEPBHl IIPAKTUYECKOTO IPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATHUSAX YPAaBHEHHNA U (OPMYIL.


http://www.elibrary.ru/
http://webofscience.com/
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[IpakTryeckue 3aHATHA JOJDKHBI OBITH OPraHW30BaHBI IPETIOJABATEIIEM TaKUM 00pa3oM,
4yToObl  OCTAaBaJOCh BpPEMs Ha MEPUOAMYECKOE BBIOJHEHHE CTYACHTAaMH  HeOOJIbIION
CaMOCTOSTENIEHOW Pa0OTHI B Ay JTUTOPUU JIJISl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IpenonaBatens, BEOyLIMH MNPAKTUYECKHE 3aHATHS, AOJDKEH COIVIACOBBIBATh Y4eOHO-
TEMATUYECKHIA TUTaH 3aHITHH C JIEKTOPOM, HCIIOJIB30BATh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenonaBaTento cieayeT JOOMBAThCA CUCTEMaTHYECKONW HENPEPhIBHOM pabOThI CTYIEHTOB B
TEYEHUE CEMECTPa, HE0OXOAMMO BBISBIISITH CHIIBHBIX CTYACHTOB M IPUBJICKATh HX K HAYYHOU padoTe,
K YYaCTHIO B Pa3HOT'O poJia OJIMMIINA/IaX U KOHKYPCax.

CTyneHT MOIDKeH OLIyIaTh 3aMHTEPECOBAHHOCTh MPETIOAABaTENsI B IOCTHKEHUU KOHEYHOTO
pesyJbTara: B IpUOOpPETeHNH 00yJaloUIMMHUCS POYHBIX 3HAHUH, YMEHUI U BIIaJIeHNs] HAKOIUIEHHOU
uHopMaLuen s peleHus 3a1a4 B IpodecCUOHaIbHON AESITENIbHOCTH.

[IpoBeneHue 3aHATUI U aTTeCTalMil BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CHCTEMbI JTUCTAaHIMOHHOTO oO0yueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoit «MaremaTHka» 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
porpaMMsl (cM. 1. 4.4).

[Topsimox mpoBeaeHus paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMHU
paciopsHKCHHUSIMH ITPOPEKTOPa 1O yueOHOM paboTe W/ WU IICHTPOM y4eOHO-METOIUIECKON PabOTHI.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHHI TUCIHUNIHHBI

Pa3nesi: 3j1eMeHTBI JIMHETHON aIredpsbl

Martpunp! u onpeaenurend. Ilpexne Bcero, CTyJeHT AOJDKEH MOHSTh, YTO MaTPULA — TO
Tabnuma yrcen (mpuyeM 3Ta TabJIuia MOKET UMETh OAMHAKOBOE YHCIIO CTPOK U CTOJOIOB, 8 MOXKET
OBbITb U MPSIMOYTOJIHOM), @ OIPEJETUTENb- ITO YUCIIO, 3aIIUCHIBAEMOE B BUJIE KBAIPATHON TaOIHLIBI,
TO €CTh ONPEICTUTENN CYIIECTBYIOT TOJBKO y KBaJpaTHbIX Marpuil. Cremyer oOpaTtuth ocoboe
BHUMaHUE Ha OMNEPALMI0 YMHOXKEHHSI NPSIMOYTOJIBHBIX MATpUIl U TOHATh, KAKUM IMOJIy4aeTcs
HOPSII0K MaTPHUIIBl — Tpou3BeeHuss. OCOOEHHOCTh MaTPHI] TAKXKE COCTOUT B TOM, YTO IIPOU3BEICHHE
MaTpUll HE IMEpPEecTaHOBOYHO, TO €CTh CleAyeT 00s3aTeNbHO YOeAuTbCcs B 3TOM, PELINB
COOTBETCTBYIOIIME 33aJaui. BaskHbIM siBiseTCs MOHATHE 0OpaTHO MaTpuiel. Hano 3HaTh ycnoBue
CYLIECTBOBaHMUs OOpaTHOW MaTpulbl U ajIroputM ee mnocTtpoeHus. llocie ee BbIYMCIEHUS
1es1Iecoo0pa3Ho JieNnaTh MPOBEPKY MPaBHIBHOCTH PELICHMS, BBIIOJIHHMB OINEPALUI0 YMHOXKECHHUS
(ToJKHA TONMYYUTHCS equHUYHAas Matpuna). [Ipu uzydeHun ompenenureneii Hal0 YETKO YCBOUTh
MOHSATHUS MUHOpPA, aNreOpanyeckoro J0MOIHEHUs, 3HaTh MHOTOUUCIIEHHBIE CBOMCTBA OIPEIEIUTEIS.
s ocBOeHUS TEXHUKU BBIYMCIIEHHUS OMpelneiuTeneil enecooOpa3Ho, BbIOpaB MPOU3BOJIBHBIN
OTIpeNIeIUTENb BBIIIE TPETHEro MOPsAKA, PACKPHITh €ro pa3lIMYHBIMH CHOCOOaMH, MPUMEHSsS
pa3joXkeHue W IO CTpoKaM U 1o cronbnam. OOpaTuTe BHHMaHUE, KaKUE€ CTPOKH (CTOJOLBI)
NPENOYTUTENIbHEE BHIOUPATD JJISi PACKPBITHS ONPEAETUTENS, YTOObI YIPOCTUTh €TI0 BBIYUCICHHE.
Oco0eHHO 3¢ (EeKTUBHO BBIYMCIIEHUE OMPEIEIUTENS C IOMOIIbIO AIEMEHTApHBIX MPeoOpa30BaHUM,
NPUBOJAIIMX €ro K TpeyroipHoMy Buay. Ilpm u3ydeHMM pelmieHui CHUCTEM JIMHEHWHBIX
anreOpanveckux ypaBHeHuil (CJIAY) oOpature BHUMaHME, TPEXK/IE BCEro, HAa MOHATHE PEIICHUS
CUCTEMBI M YCIIOBUS CYLIECTBOBAHMS PEIIEHUI B 3aBUCUMOCTH OT COOTHOLIEHHS MEXIy PaHIOM
MaTpHUILIbI, PAHTOM pACIIMPEHHON MAaTpUIbl CHUCTEMbl M YHCJIOM HEU3BECTHBIX U YpPaBHEHUU.
OOpature BHHUMaHHE Ha ycioBus npumeneHus ¢gopmyn Kpamepa u meroma oOpaTHON MaTpHUIIBL.
BHumarenbHO pazOepute HNpuMephl pelieHHs] TPOU3BOJIbHBIX CUCTEM JHHEWHBIX alreOpandecKux
ypaBHeHMI MeTozioM ["aycca (BBeJieHHe 6a3UCHBIX U CBOOOIHBIX TEPEMEHHBIX ).

Pa3zgen: DiieMeHTBI BEKTOPHOI aaredpbl

[Tpu u3yueHnn AaHHOM TeMbl HEOOXOAMMO 0OpPaTUTh BHUMAHUE HA JIMHEHHBIE ONepaluy HaJl
BEKTOPAMHM, Ha TOHATUSA JIMHEHHOW HE3aBUCHUMOCTHM M JIMHEHMHOM 3aBHCHMOCTH BEKTOPOB, Ha
(byHIaMeHTalIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha
pas3yioKeHUe BEKTOpa o 0Oas3ucy. 3HaThb ONpeNeleHue, FeOMETPUYECKUE CBOWCTBA CKAJSIPHOIO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MPOM3BEACHUS BEKTOPOB, (POPMYJIBI JUISl UX BBIYMCIICHUS B BEKTOPHOM U
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B KoopauHaTHOW (opme. OO0s3aTeNbHO 3HATH W yMETh IMPOBEPATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE YMCJ1a M1 MHOTO4JICHBI

B ostoMmM pasnene, mpexae Bcero, Haao0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacuiupeHrueM TMOHATUS JACHUCTBUTEIBHBIX YHWCEN, 3HATH OMpeneicHue W Tpu (GOPMBI 3aMUCH
KOMIUIEKCHOTO  yucna  (anreOpanveckyro, TPUTOHOMETPHUYECKYI0O U [OKa3aTelbHYIO),
FEOMETPUUECKYI0 MHTEPHPETAlUI0 KOMIUIEKCHOTO YHCia M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE
MEXy MHOKE€CTBOM KOMILUIEKCHBIX YMCEI U MHOKECTBOM TOYEK KOMIUIEKCHOW IJIOCKOCTH. 3HATh
dbopmyny Diinepa. KoMiiekCHbIE Ynciia MOXHO U300pakaTh C MOMOIIBIO BEKTOPOB HAa KOMILIEKCHOM
iockocTH. [ToaTomy oneparuu cI0KeHUsS U BBIUUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEICHBI
K OTIepalMsM CJIOKEHHUS ¥ BBIYUTAHHS COOTBETCTBYIOIINX BEKTOPOB. Hai0 3HAaTh 1 yMETh BHITIOJIHATH
ONepaly YMHOXEHUs, JEJICHUS, BO3BEICHUS B IMOJIOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHUCEN,
3alMCaHHBIX B TPUTOHOMETPUYECKON (popMe, U3BICUCHUSI KOPHS N-OW CTENIEHH W3 KOMIUIEKCHOTO
yrcna. Crnenyer oOpaTuTh BHUMAaHHE Ha TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCET SBISETCS
3aMKHYTBIM, TO €CTb JIF00as anrebpanyeckas oneparus HaJl KOMIUICKCHBIMU YUCIIaMU HE BBIBOJUT 3a
npeensl 00JacTh KOMITIEKCHBIX 4yrcen. Hamo 3HaTh pa3nuyHbie BUIBI Pa3I0KEHUS] MHOTOUYICHA Ha
MHO>KUTEJH ISl CITydaeB, KOT/a Cpeid KOPHE MHOTOYIEHA MOTYT OBITh KpaTHBIC, KOMIUICKCHBIC
KOpPHU. OTH CBeJeHHUs OyIyT HCIOJB30BaThCS, HAMPUMEpP, B HHTETPAIbHOM HCYHUCICHUU TPU
BBIUMCJIICHUM WHTETPATIOB OT JPOOHO-PAMOHANBHBIX (YHKIUH, MPU PEHICHHH JTHHEWHBIX
OJIHOPOAHBIX MU (DepeHIINATBHBIX YPaBHEHUI N-TO NOPSAKA C TOCTOSHHBIMU K03 puienTamu.

Pa3znen: AHaanTH4yecKkas reoMeTpus

[Ipyu U3yueHun aHANTUTUYECKON T€OMETPUU CIEIYET, IPEKIEC BCEro, MOHATh, YTO €€ 3aaueit
SIBIISIETCS. M3yYCHUE TEOMETPUICCKUX OOBEKTOB MPU MOMOIIH aHATUTHYECKUX METOOB alreOphl U
MaTEeMaTHYeCKOro aHaiu3a. B OCHOBE Takoro moaxoAa JEKUT METOJA KOOpAMHAT, BIEPBbIC
cucreMatuuecku npumeHeHHbI P. Jlekaptom. OCHOBHBIE MOHSATHS T€OMETPUHU (TOUKA, MpsMas,
IUIOCKOCTh) SIBJISIFOTCSL HEOIPEAETSIEMbIMU, U JUIS MX OMHCAHUA MPUMEHSETCS aKCMOMATHYECKUN
METO/1, TO3BOJISIONINNA YCTAHOBUTh B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEX]1y MHOXKECTBOM TOUEK
IpsIMONM M MHOXECTBOM JICUCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTHU CHCTEMY KOOPAHMHAT.
Hano yeTko ycBouTh pasnudHbie (JOpPMBI YpaBHEHUH NPSIMON U TUIOCKOCTH YMETh MEPEXOIUTh OT
0J1HO#1 (hopMBI K IpyToif. ClelyeT OCMBICIUTD U YCIICITHO MPUMEHATH PEIICHUS KJIIaCCUYECKUX 3a7a4
AQHAJUTUYECKON T€OMETPUHU O B3aMMHOM PACTIOJI0KEHUH MPAMBIX U TJIOCKOCTEH, YMETh ONpPEACIISTh
YTJIBI U PACCTOSIHUS MEKY Pa3IMUYHBIMA F€OMETPHUUECKUMH 00BEKTaMHU.

VYcnemHoe u3ydyeHHe AMCUUIUIMHBL «JIMHelHas anreOpay», mpuoOpereHHe HEOOXOAMMBIX
KOMIIETEHIINI, YMEHUI 1 HAaBBIKOB BIJIAJICHUS MAaTEeMAaTUYECKUM ammnapaToM TpeOyeT OT CTYACHTOB
OOJBIION caMocToATeNbHOU paboThl. HeoOxoauMo oOpaTuTh BHUMAHUE, YTO KOJHMYECTBO YacOB,
OTBOJMMBIX Ha CAMOCTOSITENIbHYIO pa00TY B COOTBETCTBHHU C Y4EOHBIM IIaHOM, OOJIbIIIE YK CIIa YaCOB,
OTBOJIMMBIX Ha BCE BUJIbI Ay TUTOPHBIX 3aHSATUH.

CamocTtosaTenbHass paboTa sIBISETCS OJHMM M3 BUIOB y4UeOHBIX 3aHATHH. AynuTopHas
caMOCTOsITeNIbHAasi paboTa 1O JUCHUIUIMHE BBITIOJIHSIETCS Ha YYEOHBIX 3aHATHUSAX O]
HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOABATENS U MO €r0 33JJaHUIO.

BueayauropHass camocrosiTeNibHas paboTa BBIIOJHAETCA CTYIAEHTOM [0  3a/JaHHUIO
npenoaaBaTesis, Ho 6e3 ero HermoCPeICTBEHHOTO Y4aCTHSI.

3adauu camocmoamenbHoil padomul CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON paboThI;

- OCBOGHHUE COJICPKAHUS TUCIUTIIUHBI,

- yroyOseHne coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUILIUHBL

- IICTIOJTb30BaHKE MaTepraia, COOPAaHHOTO U OJTYYSHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATHIA
1utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

- BBITIOJTHEHHE PacUYeTHO-TpaUUecKux pador;

- IOATOTOBKA K 3K3aMEHY;
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- IIOATOTOBKA K CEMUHAPY,

J171s1 BBIIOJTHEHUS JTFOOO0TO BHJIA CAMOCTOSITEIIbHOM Pab0Thl HEOOXOIUMO TIPOUTH CIICTYFOIINE
STarbI:

- OTIPEJICIICHHUE TIETH CAMOCTOSATEIbHOM PaboOTHI;

- KOHKpETHU3aIusl TI03HABATEIILHOM 3a/1a4H;

- CaMOOILIEHKa TOTOBHOCTH K CAMOCTOSITEIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO CrIoco0a NEHCTBHS, BEAYIIErO K PEIICHUIO 3a1a4H;

- INIAHUPOBaHKE PabOTHI (CAaMOCTOSATETHHON I C TOMOIIBIO MMPETMOJaBATENS) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TIPOILIECCE BBIOJHEHHUS CaMOCTOSTEIHHONH pPaOOTBI CaMOKOHTPOJIS
(MPOMEKYTOYHOTO U KOHEYHOTO) PE3yIbTaTOB pabOTHl U KOPPEKTHPOBKA BHIMOJIHEHHS pAOOTHI;

- pednekcus;

- Ipe3eHTaIusl paboTHI.

7 oH] OLIEHOYHBIX CPEACTB

B mporecce 00y4eHHsT HCIIONB3YIOTCS CIEIYIONINE OIEHOYHBIE (OPMBI CAMOCTOSTEIHHOMN
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH M IMPOMEXYTOUHBIX
aTTeCTalluu:

- pacueTHO-TpaduvecKue padoThl;

- KOHTPOJIbHBIE paboTHI;

- TECTUPOBAHHUE;

- DK3aMeH.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJIBHBIE 3aaHuUs
WHAUBUAYAIBHO JJIS1 KaXKA0T0 00y4aroerocs.
B pesynbrare ocBOeHUS AUCHUIUIMHBI (MOIYJIs1) GOPMHUPYIOTCS CIEAYIOIINE KOMIETSHIINN:

KOI[ KOMIICTCHIIUHA HaumeHoBaHMe KOMIIETEHIIUH BBIIMTYCKHUKA

OIIK-1 Crioco0€eH UCITOIB30BaTh MOJIOKEHUS, 3aKOHEI I METObI €CTECTBEHHEIX

HAayK 1 MaTEMAaTUuKHU IJI pCIICHUA 3aaa4 I/IH)KeHepHOI\/'I JCATCIIBHOCTH

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTATOB 00y4eHus!

HaumenoBanue
Bun xoHTpOns
KOHTPOJIS KpaTkas xapakrepucTuka KOHTPOJIS
Ne n/mn pe3yNbTaToB
pEe3yJIbTaTOB pe3yabTaToB O0yUYEeHHUS
0o0y4eHus
o0yueHus
OOyuaromuiics B~ TEUEHHE  CeMecTpa
CaMOCTOSITENIbHO BBIMOJHSET PsiJl pacyeTHO-
PacuetHo-
. rpaduueckux pabor mo Teme pasznena. [lpu
1 rpaduveckas Texymnit
AGoTa pOBEpKe npenoaaBaTenb OIICHUBAET
P KayecTBO  O(QOpMIICHUS,  TNPABHIBHOCTh
pacueToB.
Pemenue KOHTPOJIbHOM paboThl
5 KonTponbHas Texymuii OCYIIECTBIIIETCS. Ha TMOCJIEIHEM 3aHSATUU
pabora y n3ydaemMoro paszena. KoHTponbHas pabota
BBITIOJHSICTCSI  MHAMBHIYAJIBHO  Ka)JIbIM
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cryneHToM. [Ipu mpoBepke TperoaaBaTeib
OLICHUBAET MPABWIBHOCTh TMPOU3BEICHHBIX
pacyeToB.

3 Tecr Texymmii

TectupoBanue mpPOBOIUTCS Ha MOCIEIHEM
3aHATUM HM3ydaeMoul TeMmsl. TecTupoBaHue
OCyILIeCTBIIsIeTCS,  JAUMO0  NpU  HOMOIIA
KOMIIBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JTHOO
C HCIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJaHHUU
Ha OymaxkHoM Hocutene. B pamkax
TECTUPOBAHUS IIPOBEPSIETCS 3HAaHUE
TEOPETHUIECKOM 0a3bl.

4 OK3aMeH [IpomexyTouHbIit

[IpomexyTouHasi aTTecTanysi o0y4aromuxcs B
(dopme sK3aMeHa MPOBOJIUTCS IO pe3ysibTaTaM
BBITIOJIHEHUSI BCEX BUAOB Yy4yeOHOW paboThI,
IIPEJYCMOTPEHHBIX  y4€OHBIM  IUIAHOM 11O
JAHHOM NUCLMIUIMHE, IIPU 3TOM YUYUTBIBAIOTCS
pe3yabpTaThl TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH
B TeueHue cemecrpa. OLEHKa CTENEHU
JOCTUKEHHUSI OOy4YarolUMUCS IUIAHUPYEMBbIX
pe3yabTaToB  OOy4YeHHs 1O  JUCLHUIUIMHE
MIPOBOJUTCS  IIPENOJABATENIEM,  BEIyIIHM
3aHATUA 110 JUCLUIUIMHE METOIOM 3KCIIEPTHOMU
ouneHku. Ilo  wrToraMm  IPOMEXKYTOUHOMU
aTTecTaluy [0 JWCLUMIUIMHE BBICTaBIACTCS

OllEHKAa
«YJIOBJIETBOPUTEIHLHO
«HEYJIOBJICTBOPUTEITHLHOY.

«OTIINYHO»,

«XOpOILIOY,
1703

7.2 lIkaja 1 KPpUTEPUH OLlEHUBAHMS Pe3yJIbTATOB 00y4YeHHUsI

IlokazaTeneM olieHMBaHUS KOMIIETSHIIUM Ha Pa3JIMYHBIX JTAllaX HUX (pOpMI/IpOBaHI/ISI

ABIACTCA  JOCTHXKCHUC

JTUCIUTIINHE (MOIYITIO).

00y4aromuMHUCs TUIAHHUPYEMBIX  PE3yJIbTaTOB

o0y4eHust 1o

Kputepun onenuBanus

3aTPYJHEHHUs IpU

Iloka3aTenn > 3 4 5
3HATh: OO6yuatomtmiics OO6yJatomtuiics OO6y4atomnuiics OO0yuaromuiics
TEOPETUIECKUE JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JINHEHHOU TIOJIHOE OTCYTCTBHE HETOJIHOE YaCcTUYHOE MOJIHOE
anreOpel U WJIM HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
AHAJIMTHYCCKOM COOTBETCTBUE CIEeIyIONINX 3HAHWHU: | CIEeNYIONINX 3HAHUHN: | CIEeIYIOUINX 3HAHUM:
TEOMETPHH, CIeYIOUINX 3HAHUN: | TEOPETUYECKHE TEOPETUYECKUE TEOpETUUYECKUE
KOMIIIEKCHBIE TEOPETUYECKHE OCHOBBI JINHEHHOM OCHOBBI JINHEHHON OCHOBBI JINHEHHOH
qHcIIa. OCHOBEI JINHEHHOM anreOpel 1 anreOpsl 1 anreOpsl u

anreOpel 1 aHAIIMTHYECKON aHAIMTHYECKON aHAJIMTHYECKOMI

AHAIMTHYECKOMN TEOMETPHH, TEOMETPHH, TEOMETPHH,

TeOMETPHH, KOMIIJIEKCHBIE KOMILIEKCHBIE KOMIIJIEKCHBIE

KOMIIJIEKCHBIE YqHpcIIa. qHCIIa. qKcCIIa.

YHCcTa.. JHomyckarores CaobomHO
HE3HAYHUTENbHEIE omepupyer
OILIMOKH, MPHUOOPETEHHBIMH
HETOYHOCTH, 3HAHMSIMH.
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AHAJTUTHYECKUX
olepanusx.
YMETh! OOyuatorniuiics He OOyuatorniuiics OO0yuatomuiics OO0yuaromuiics
pemaTh 3a1a4u U yMeeT WJIH B JEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
yIpakKHEHUS HEJOCTaTOYHOH HEIOJIHOe JaCTUYHOE MOJIHOE
HCHIOJb3YS CTETEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
OCHOBHBIE METO/JIBI, pelaTh 3a1a4u U CIIEIYIOUINX CIETYIOLINX I (1145011070
H3y4EHHBIE B Kypce | yNpaKHEHHS YMEHHUI: YMEHHI: YMEHMH:
JMHEHHOM anredpe U | UCIOIb3ys pemarth 3a/1a4u 1 pemars 3a/1a4u 1 pemats 3a1auu 1
AHATUTHYECKOH OCHOBHBIE METOJIbI, YHpa)KHEHUS yTIpa>KHEHUS YIpasKHEHUS
TeOMETPHH; N3y4YeHHBIE B Kypce | MCIONB3Ys HCTIONB3Y S UCTIONB3YS
OTIEPUPOBATS C JIMHEIHOMH anredpe 1 | OCHOBHBIE METO/BI, OCHOBHBIE METO/IBI, OCHOBHBIE METOJPI,
KOMITJIEKCHBIMH aHAITUTHYECKOH W3y4YCHHBIE B Kypce | M3YYEHHbIE B Kypce | W3ydYCHHBIE B Kypce
YHCIIAMH. TeOMETPHH; TUHeWHoW anrebpe U | THHEHHOHN anredpe U | MHHEIHOI anredpe u
OIIEpUpPOBATh C aHaJIUTUYECKON aHaJTUTUYECKON AHATIUTUYECKOU
KOMIUTIEKCHBIMU TeOMETPHH; TEeOMETPHH; TeOMETPHH;
YHCIIaMH. OTIepHUPOBATH C OTIepPUPOBATEH C OIIePHPOBATH C
KOMIUIEKCHBIMU KOMIUIEKCHBIMU KOMILUIEKCHBIMU
YHCIIaMH. ypcIaMU. Y MEHUs yucnamu. CBOOOIHO
Jomyckarorcs OCBOEHBI, HO onepupyer
3HAYNTEIIbHBIC JIOIYCKaIoTCs PUOOPETEHHBIMU
OIINOKH, HE3HAYUTEIbHbIC YMEHUSIMH,
MIPOSIBIISIETCS OIINOKH, MIPUMEHSET UX B
HEI0CTaTOYHOCTh HETOYHOCTH, CUTYyaLusIx
YMEHUH, 10 psny 3aTpyAHEHUs IpU MOBBILLIEHHON
noKasartesei, AQHAJTUTUYECKHIX CII0’KHOCTH.
o0yyJaromuics oTeparmsx,
UCTIBITHIBACT nepeHoce yMeHHui Ha
3HAYUTENbHbIE HOBBIE,
3aTpyAHEHUS IPU HECTaHAApPTHbIC
OTIepUPOBAHUH CUTYyaIHH.
YMEHUSIMU TIPH UX
NIEPEHOCE Ha HOBBIE
CUTYaIMU.
BJIAJICTh: OOyuaromuiicst  He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiics B
HaBBIKAMHA BIaJeeT WIM B | HEAOCTATOYHOH YaCTHYHO BIIAJICET: MIOJTHOM 00BeMe
MIPUMEHEHHS HEI0CTaTOYHOM CTEIICHH BIIA/ICET: HaBBIKAMH BIIAJICET:
JMHEIHOW anreOpsl | CTENEHH BIajgceT HaBBIKAMH HaBBIKaMH HaBBIKAMHU
1 aHAJTUTUYECKOI HaBBIKAMU HaBBIKAMU MPUMEHEHHUS MIPUMEHEHHUS
TeOMETPHUH K TIPUMEHEHUS TIPUMEHEHUS JUHEHHOU anreOphl JIMHEIHOH anreOpsl

€CTECTBEHHOHAYYHBI
M ((pHU3HUECKUM U
TEXHUYECKHIM)
3aJagam.

JIMHEHHOH areOpsl
U aHAJIUTUYECKOI
TeOMETPHUH K
€CTECTBEHHOHAYYHBI
M ((pU3HYECKUM U
TEXHUYECKHIM)
3a7agam.

JIMHEHHOH anreOpsl
U aHATUTUYECKOM
TeOMETPHUH K
€CTECTBEHHOHAYYHBI
M ((pU3HYECKUM H
TEXHUYECKHM)
3amagam.
OO6yqatomtmiics
HCTIBITHIBACT
3HAYUTEIIbHbIC
3aTpyIHEHUs PU
MPUMCHCHHUU
HABBIKOB B HOBBIX
CUTYaIsIX.

Y aHAJTUTUYECKON
TeOMETPUH K
€CTECTBEHHOHAYYHBI
M ((pU3UIECKUM H
TEXHHUUYECKHM)
3aaqam.

HaBbIku 0CBOCHEI,
HO JIOITyCKaIOTCSI
HE3HAYHUTENbHbIC
OINOKH,
HETOYHOCTH,
3aTpyIHEHUs MpU
AHAJTMTHYECKUX
oreparnusx,
[IEPEeHOCEe YMEHUN Ha
HOBEIE,
HECTaHJapTHHIC
CHUTYaIH.

W aHAJTUTHYECKOU
TCOMETPHUH K
©CTECTBCHHOHAYYHBI
M (pu3rueckum u
TEXHUYECKHIM )
3agayaMm. CBOOOIHO
TIPUMEHSET
TTOJTyYCHHEIC
HABBIKH B CUTYaIIHIX
MOBBIIICHHOM
CJIOKHOCTH.
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HIkaja oueHMBAHUS NPOMEKYTOUHON ATTECTALMM: IK3aMeHa.

[IIxana oneHuBaHusa

Onucanue

OTJIN4HO

BoeimonmHeHnsl Bce BUABI y4eOHOH pabOThI, TPETyCMOTPEHHBIC
yueOHbIM TuIaHOM. CTyJIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUN, HABBIKOB MPHUBEACHHBIM B TaOJMIIAX IOKA3aTelsM,
olepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMHU, HaBBIKAMH,
MPUMEHSAET UX B CHUTyallUsiX T[IOBBIIICHHOW CJOKHOCTH, HE
WCIBITHIBACT 3aTPYAHEHUHM MNpPHU  AHAIUTHUYECKUX  ONEpaLMX,
MepeHoCce 3HaHUW U YMEHUH Ha HOBbIC, HECTAHJAPTHBIC CUTYAIIUH.

Xopowo

BeimonHensl Bce BuAbl yueOHON paboThl, NpeayCMOTPEHHbIE
yueOHbIM  1aHOM.  CTyJIeHT  JI€eMOHCTpUPYET  YacTUYHOE
COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB MPUBEACHHBIM B TaOJIMLIAaX
MOKa3aTessiM, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYaLMSIX IOBBIIICHHOM CIIOKHOCTH.
[Ipu »TOM MOryT OBITH JOMYLIECHbl HE3HAUYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS [IPU AaHATUTUYECKUX OIlepalusix, IEPEHOCEe
3HAHUM ¥ YMEHMI HA HOBbIE, HECTAHAAPTHBIE CUTYALIHH.

Y 10BIETBOPUTEIIEHO

BeimonHensl Bce BuAbl yueOHON paboThl, NpeayCMOTPEHHbIE
y4eOHBIM I1aHOM. CTYJIEHT JEMOHCTPUPYET HEMIOJHOE COOTBETCTBUE
3HaHUI, YMEHUH, HABBIKOB MIPUBEJCHHBIM B TaOJIMIaX MOKA3aTEeNsIM,
AOIYCKAIOTCA 3HAYUTCIBbHBIC OIHI/I6KI/I, IMPOABIACTCA OTCYTCTBUC
3HaHWH, YMEHMH, HaBBIKOB 10 psAy IOKa3aTesed, CTYIEHT
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPyAHCHUA IIPpU  OIICPHUPOBAHUU
3HAHHUSAMHU U YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIEC CUTYALMU.

HeynosnerBoputensHo

He BbimomHen oauH wiu  Oosee BHJIOB y4eOHOM paboThI,
NPEIYCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTyIEHT AEMOHCTPHPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B Ta0NMIAX IOKa3aTelsiM,
JOMyCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHUH, yMEHUH, HABBIKOB IO PsIy TMOKa3aTesei, CTyIeHT HE MOXKET
OTIEpPUPOBATh 3HAHWSMHA W YMEHUSIMH TIPH HUX TEPEHOCE Ha HOBHIC
CUTYallUH.

IIkana oueHUBaHMS TEKYIIEro KOHTPOJISA.

Haunmenopanue KOHTPOJIA

pe3yIBTAaTOB OOYUCHHSI

Ikama oneHUBaHUA

Onucanue

PacuetHo-rpadudeckas
pabota

OtnuuHo - Pabota crnana B
CpPOK, pacueTHast 1
rpaduueckas yactu
BBITIOJIHEHBI BEPHO, THOO
UMEIOTCSl HEIOUETHI, He
BIIUSIONINE Ha KOHEYHbII
pe3yIbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpauIecKoi 4acTH eCTh
3aMeuaHus

3aganue Ha PI'P BeIgaeTcs Ha
TIEPBOM 3aHITHH
COOTBETCTBYIOLIETO pa3aena
TMCITATIIINHEI U CAAETCS TT0
OKOHYAHUH U3yUECHUS
COOTBETCTBYIOIIETO pa3jena
mucuuniuiel. PI'P 1omkHBL
OBITH BBIIIOIHEHBI U
0()OpPMIICHBI B COOTBETCTBUU C
TpeOOBAHUAMHU METOMUCCKUX
yKazaHui Kaepol.
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Y 10BIIETBOPUTENBHO - B
pacuyeTHO yacTu ecTb
3aMeyaHusi, METO
BBINOJIHEHUSI rpaduuecKoi
YacTH BbIOpaH BEPHBII
HeynoBneTBopuTensHO - B
pacueTHoi u rpadudecKoit
4acTAX eCThb rpyOble
3aMeyaHusl.

KonTponbHas pabora

OTtnuuHO - PaboTa BEICOKOTO
KayecTBa, yPOBEHb
BBINOJIHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
COJIep’KaHNe Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HE00X0IMMbIE PAKTUYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuagoM c(hOpMHUPOBAHBI,
BCE IIPEyCMOTPEHHBIE
porpaMMoil ooyueHus
y4eOHbIC 3a/IaHUS
BBINOJIHEHBI, IUOO HEKOTOPBIE
U3 BBIITOJTHEHHBIX 3aJJaHUN
coJiepKaT He3HAUUTEJIbHBIE
OIIMOKHU

Xopouio - YpoBeHb
BBITTOJTHEHHSI PA0OTHI OTBEUAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
CoJiep’KaHNE Kypca OCBOEHO
YaCTUYHO, HO MPOOesbl HE
HOCSIT CYILIECTBEHHOTO
Xapakrepa, He00X0/IUMbIe
MPAKTUYECKHE HABBIKU
paboTHI C OCBOCHHBIM
MaTepHaioM B OCHOBHOM
c(hopMUPOBaHbI, HEKOTOPHIE
BU/IbI 33]TAHUI BBITIOJIHEHBI C
omuOKamu.

Y 10BIE€TBOPUTENHHO -
TeopeTtnueckoe cofepxaHue
Kypca OCBOEHO YaCTUYHO,
HEOOXOIMMBIE TIPAKTUIECKUE
HaBBIKU PabOTHI HE
c(hopMUPOBaHBI,
OOJIBIINHCTBO
MPEyCMOTPEHHBIX
IIpOrpaMMoOH 3aJaHui He
BBITIOJIHEHO; TIPH
JIOTIOJTHUTEIbHOM
CaMOCTOSITEIbHON paboTe Ha

3anuTa TeMbl BKIIOYAET
pelieHue 3a1a4 B ayIUTOPUH B
TE€YEHUE OJIHOM Naphbl U
MIPOXOAUT MOCTIE U3YUCHUS
COOTBETCTBYIOLIETO

paszaena. bunersl coCTOAT U3
BOIIPOCOB, MO3BOJISFOIINX
OLIEHUTH C(HOPMUPOBAHHOCTh
koMmneTeHiui. Ha oTBeThI
oTBoaMTCA 1,5 4aca.
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MaTepUajoM Kypca BO3MOMXKHO
MOBBILICHUE Ka4eCTBa
BBIMIOJTHEHUSI Y4€OHBIX
3aJlaHUM.
HeynoBieTBopuTensHO -
TeopeTnueckoe conepxaHue
Kypca He OCBOEHO,
HE00X0IMMbIE MPAKTUYECKUE
HaBbIKU pabOThI HE

c(OpMHUPOBAHBI,

IIPElyCMOTPEHHbIE

IIPOrpaMMOi1 3a1aHUs HE

BbITIOJIHEHbI

Tect copepxur 20 3ananuil, TectupoBanue

IIpaBUJIBHBIN OTBET Ha | OCYILIECTBIISIETCS, INOO MpH

3aJJaHu€E COOTBETCTBYET | IIOMOIIY KOMIIBIOTEPHOM

Oammy. Bpems TectupoBaHus - | CHCTEMBI TECTUPOBAHMS, TNOO

30 munyT. CTynenry C UCIIOJIb30BAaHUEM BbIJAHHBIX

IIPEIOCTABIISETCS JIBE TECT-33/1aHUl Ha OyMaKHOM
TectupoBanue o HOTIBITKU JJIs1 IPOXOKACHUS Hocurene. Bpems
MIPOMICHHON TEME tecta. MakcumanpHas olieHKa | TectupoBanus 30 MuH. 3ateM

3a Tect - 20 6amoB. Tect OCYILIECTBIISIETCS IPOBEPKA

CUMTAETCS YCIIEUTHO TeCTa 3K3aMEHATOPOM U

IIPOMJCHHBIM, €CIIU CTYACHT BBICTABJISIETCA OLICHKA

nan He MeHee 60% COTJIACHO METOAMKHU

MPAaBUIILHBIX OTBETOB (HaOpasl | BBICTABICHHS OIEHKU.
He MeHee 12 6ajuioB).

7.301eHOYHbIE CPEACTBA

7.3.1 Texymunii KOHTPOJIb

Komnnexm 3a0anuit onsa evinoinenusn pacuemno-zpaguueckux paoom (PI'P)
PI'P Nel, uacmp 1

-11 O 2 0 2
3ananue Nel. Jlanbt matpuet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Bemonuuts neiicteus: A? +8BT .
3ananue Ne2. ITpooIKUTh JaHHOE MaTpHuHOe paBenctBo (2A+3B)° —4A° —6AB =...

U IIPOBEPUTH €T0 I MaTpull A U B U3 nepBoro 3agaHusl.
3aganue Ne3. BoIuncinuTh onpeaenuTens AByMs CIOCOOaMuU: pa3IoKeHUEM 0 TIepBOM

CTPOKE U Pa3JIoKEHHUEM IO NEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis naHHON MaTpUIlbl HAUTH 00paTHYI0 MaTpuiy. Crenars IpoBEpKY.
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1 0 2
1 1 0].
-1 2 3

Baganue No5. Pemnts Matpuunoe ypasHenne AXB =C (uaiitu X). Cuenats npoBepky.

RISt

3aganue No6. HaliTu paHr MaTpHuiibl.

1 -1 2 3
0 5 43 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHUHBIX a12edpaundecKux ypagHeHul
3aganue Nel. Pemuth cuctemy MetosiomM Kpamepa. Cnenatb npoBepKy.
X, +4X, =X, = -2
2X, +2X, +3X, =7
3%, +6X, —2%, =1
3aganue No2. Pemmuth cucremy u3 Nel meroiom 00paTHOM MaTpPHUIIBL.
3aganue Ne3. Pemuth cuctemy u3 Nel metonom ["aycca.
3ananue Ne4. Pemuth HEOTHOPOIHYIO crcTeMy MetofoM ["aycca. Halitu obmiee pemienue u
YaCTHOE pelLICHHE.
X, + X, + 2%, +3X, =5
3X, +2X, —4X, —2X, =1
ox +4x, + 4x,=11
3aganue NoS. Pemnth ofHOpOHYIO cucTeMy MeTojioM ['aycca. Haiitu oOree pelienue u
OCP.
2X, +6X, —9%x, -9x, =0
4%, —5%;+ X%, =0
3X +3X, =%, —4%x,=0"
X, —3X, +2X, +5%X, =0
PI'P Nel, uacmp 2
3amanue Nel. TTokasathk, 4To BEKTOpEI M, N, P 06pa3yioT 6a3uc B MPOCTPAHCTBE 1

Pa3JIOKUTh BEKTOp @ IO 3TOMY Oasucy:
m=(-12),n=(20,3), p=(-2 -11),a=(5 —413).
3ananue No2. Jlansl BekTopel M u N . BBIICHUTH — KOJUTMHEAPHBI JIM BEKTOPHL d U b.

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

AN
Sajanne Ne3. Haitrn |a|, ecmn |M|=6+/2,|n|=2, (M,M) =135, a=6m-m.
3ananue Ne4. Jlan A ABC . Haittu /B, ecrn A(1;—-1;2), B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu kakux 'x' BekTophl @ M D mepnenauxynasapHbi?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOEHHOTO Ha BekTopax a u D .

A Vs
a=2m-5n,b=m+n,|m=12,|n|=3, (M, ﬁ):g.
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3amanue No7. Haiitu mmomans tpeyronsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).

3ananue No8. JlaHbl BeKTOpHI a, b, C . BoisicHuTS — KOMIUIaHApHBI JIX BEKTOphI. Eciun
BEKTOPBI HE KOMIUTAHAPHBI, TO HAMTH 00beM Napaiesienunea, IoCTPOSHHOT0 Ha BEKTOpax
a,b,Cu OTIPEICNIUTh — KaKyI0 TPOMKY OHH 00pa3yloT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
3amanue No9. [lns nuHEHOTO oniepaTopa A 3agaHbl 00pa3bl 0A3UCHBIX DJIIEMEHTOB
Ag,, Ag,, Ag,. 3anucars MaTpuily oneparopa 4 B 0Oasuce €,,€,, €, u HaiiTh 06pa3
ameMeHTa X .
Ae, =7e,+3¢e,—-2¢e,, Ae,=¢, —¢e,+4e,, Ae,=2¢e,+2¢,+3€
X =28 —4¢,+¢,.

37

3aganue Nel0. Haiitu coOcTBEeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPbI IMHEHHOTO

. -4 1
oreparopa, 3aJaHHOI'0O B HCKOTOPOM Oasuce MaTpuicu A =( 7 2) .

PrP No 1, uacms 3
Baganue Nel. Tlpsimast |, mpoxomut uepes Touky A mapauienso Bextopy { . Ipsmas |,

HPOXOJMT uepe3 Touky B mepnenaukynspao Bektopy N . Haiitu Touky nepecedeHus NpsiMbIx U
yron mexxay Humu, ecmn A(3;5), G (1;3), B(0;5), n(-3;4).
Baganne Ne2. Jlana npsmast |, . IIpsmast |, mpoxomut gepes trouku A u B. Haiitn
paccTosiHue OT TOYKH IepecedeHus npsivbix |, u |, mo npsmoit 1.
1, {;‘/;;fif A(4:0),B(7:3), 1,:9x—12y+2=0.
3amanne Ne3. Haiitu paccrosiaue ot Toukn M, 10 miockoctn @ , mpoxopsiieit yepes
Touky A meprenmukyisipHO Bektopy N, ecin M, (0; 1;7), A(2;-1; 4), N(6;22; -3).
3ayjanne Ne4. Haiitu yroi Mex 1y INIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOJIAIIEH depe3
toukn A, B u C,ecm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0),C(4,;-3;-1).
3amanne NoS. 3amucaTh KAaHOHHYECKUE YPABHEHHS TIPSIMOM, 3aIaHHOW OOIIUMH
YpaBHEHHSIMH.
X+2y—-9z-10=0;
{3x+4y+8z—24=0.

3aganue No6. Haiitu Touky nepeceuenus npsamori | w mumockoctn @ yron mexmy
HUMU.
X+2 z-1
I :—=X=—; a:X+2y—-3z-12=0.
3 4 -2
Baganne Ne7. Tlpsimast |, mpoxomut uepe3 touku A u B. Ilpsimas |, mpoxozur gepes
TO4YKy M HepHeHANKYIIPHO IIockocTn ¢ . Haiitu yron mexay npsimbivut |, u |, u BeisicHnTS —

JIeXKaT JIM OHHM B OJTHOM IJIOCKOCTH WUIIH CKpCHIUBAKOTCA.

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

y . (x+3)° y?
3ananue Ne8. Iy jaHHON KpUBOM VT + o5 =1 yka3aTh (OKyCHI, SKCLIECHTPUCHUTET,

IupekTpuchl. IlocTpouTs KpuBYyIO, H1300pa3uTh (OKYCHI, AUPEKTPHUCHI.
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3ananne Ne9. IlpuBecTu ypaBHenue kpuBoit 9X” —25y° —18x + 200y —616=0 k
KaHOHUYCCKOMY BUY U MOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KOHmMpoILHHLIX padom
Bapuanr.

1. HaiiTi 3HaueHNs MAaTpHIHOrO MHOTrouNeHa F(A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2

2. HaiiTu paHr MaTpuiibl IpUBEIECHUEM K CTYIIEHYaTOMY BULY g 2 6 3 13

1 -3 13 5 17

1 2 1
3. BoluMcauTh OIpeeanTeNb IPUBEIEHUEM K CTYIIEHYaTOMY BULY 3 5 3
2 7 -1
4. Haiitu maTpuiry, oOpaTHyro maHHou (a). Pemmts MatpudHoe ypaBHeHuE (0)
L2l 1 2 2 3 5
-3 4 3 -1 0
2 7 -1

5. Pemuth cucreMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ moMoIisi0 oOpaTHOi MaTpuilsl U o opmyrnam Kpamepa (0)

4%, +9%, —5%, —8%, =5 X, +2X,+ X% =5
(a) 13X +7X,—2X,—4x, =4 (6) 43X —5X, +3X; =—7
2%, +5X, + X, +3%, =3 2%, + 77X, — X, =13
Bapuanr
1. Pacrucats Pa3JI0KCHUC BEKTOPA } 10 BCKTOpaM B, a,F
x=1{5-12,1}, p={1-30!, qg={1,-11}, r={0,-12}
2. KonnuHeapHbI I BEKTOPbI E u a?
a={2,01}, b={-231, p=2a+2b, g=3a-2b

3. Jlana nupamua ¢ BepiminHaMu B Toukax AAAA,.
A(-2,4,8), A(4-12), A(-8,7,10), A(-3,4,-2)
Haittu:

a) yron mexxay peopamu AA,, AA,

0) 00beM TUpPaMUIBI

B) JUIMHY BBICOTHI OMyILEHHOM Ha rpanb A A A,

T) HAlTH JUINHY MEANaHBbl, IPOBEICHHYIO U3 BepmHHbI A K pedpy AA

4. BoIYUCIHTS TUIOMIA b APAJUIeIOrpaMMa, MOCTPOSHHOTO Ha BEeKTOpax a u b a — yron
MEXIY BEKTOpaMHu P H (

a=2p+q,b=p-3q,  [p|=2,|q[=2, a:%.
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Bapuanr

1. Haiitu paccrosHue or Touku M, 10 miockoctu (M 1M2M3):

M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-2;13)

X+y+z-2=0

X—y—-3z+6=0

x—2: y—3=z+1 .
1 —4

2. BeinucaTh KAHOHUYECKOE YpaBHEHUE TIPSIMOIA: {

3. Haiitu TO4Ky niepecedeHust NpssMOn U IIIOCKOCTH:
X+y+2z-9=0.

4. Haiitu Touky P, cummerpuunyio Touke P oTHOCHTENbHO mpsimoii |: P (O; -1 3) u

x-1 vy z

1 11

5. HanucaTh ypaBHEHHE IUIOCKOCTH ¢ NPOXOJAILIEH yepe3 TouKy M, u nmeprneHauKyIspHO

npsivoit (MM, ): M (3;2;0), M,(4,1,5), M,(2,-14).

6. Haiitu KocuHyc yria MeXy IUIOCKOCTAMHU ¢ U Q, '

a,:3X—y+3=0, a, : x-2y+5z2-10=0

Bapuanm 3a0anuii mecma

1.1. HaifTu panr MaTpuIbl IPUBEACHUEM K CTyIIEHYaTOMY BUIY

1 -2 -2 3 5
1.2. Pemmth MaTpuyHOE ypaBHEHUE ( 3 j-x =( j

4 3 -1 0
X +2%X,+ X, =5
1.3. Pemuts cuctemy no popmynam Kpamepa 3%, —5X, +3%, =7

2% + 77X, — %, =13
2.1. Hanmcats pasnosKeHHe BEKTOpa X 1o BEKTOpaM p,q,r X = {5, —12,1} , B = {1, -3, O} ,
q={1-11}, r={0,-1,2}
2.2. BRIYHCIUTE TIOMIAhL TapaieorpaMMa, TOCTPOSHHOTO Ha BEKTOPax aub o - yToJa

MEXKIy BEKTOpPaMHU B u q

a=2p+q, b=p-3q, Ip|=2, [d]=2, a:%
2.3. lana nupamuza ¢ BepurHamu B toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A (-5,1,0)

Haiitu nnuHy MenuaHbl, IPOBEAEHHYIO U3 BepIuHbl A k pedpy A A,

x-2 y-3 z+1
1 4

3.2. Haiitu Touky P, cummerpuunyto Touke P oTHocuTensHO mpsimMoit | : P(O;—1;3) "

U X+y+22-9=0.

3.1. Haiitu Touky nepeceyeHust npsiMoi U TJIOCKOCTH:

x-1_y_z
1 -1 1
3.3. Hanucath ypaBHEHUE INIOCKOCTH (¢ MPOXOJsILel yepes Touky M, u

HEePNeHIUKYJIAPHO  TpsiMOi (M M,): MO(3;2;O), M, (415), M,(2-L4).
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4.1. Tana xpuBasi BTOpOro nopsiaka x° +4y’ —12x+16y+16=0. [loayunts kaHoHHYeCKOE
ypaBHEHHUE KPHBOI U TIOCTPOUTE .ce

’ ! 4
4.2. CocraBuTh MaTpUIly TIepexoaa ot Oasuca e,e,,e, k 0asucy e ,e, e, , eciu
€ =26 +€,+6,; €, =6 —€,+6,; 6 =€ +26, +6,

7.3.2 IlpoMexyTOoUyHasi aTTecTalus

BOI’lpOCbl K IK3AMEHY

Bomnpoc Komnerenuums

Matpulibl, TUTIBI MATPUIL. OIIK-1
Onepanuu ¢ MaTpullaMu, UX CBOMCTBA. OIIK-1
YMHOXKEHUE IPSIMOYTOJIBHBIX MATPHIL. OIIK-1
Martpuynas ¢hopma 3aIuCcy CUCTEMBI IMHEHHBIX aJIreOpandecKiX YpaBHEHUH. OIIK-1
Ornpenenureny U UX CBOWCTBA. OIIK-1
[Tousatue onpenenutens. MUHOPBI U anredpanyecKue JOMOJIHEHHMSL. OIIK-1
CucremMbl TUHENHBIX anreOpanyecKux ypaBHEHHU, OCHOBHbIE MOHATHUS U OITK-1
OIIpeeICHUsI.

[IpaBuio Kpamepa penieHusi CUCTEM JIMHEHHBIX YPABHEHUN. OIIK-1
OOpaTHast MaTpuIia ¥ €€ BEIYHUCIICHHUE. Y CIIOBHUE CYIIECTBOBAHMS O0PaTHOM OIK-1
MaTpHULBbIL.

Pemienue cuctem TMHEHHBIX aareOpandecKkux ypaBHEHHIH METOIOM O00paTHOM OIIK-1
MaTpHULBbIL.

Meron ["aycca pemeHus CUCTEM JIMHEHHBIX YPABHEHUN. OIIK-1
Pemenue mpon3BoJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeTo0M ['aycca. OIlK-1
Panr matpunel. Teopema Kponekepa — Kanesnu. OIIK-1
OAHOPOHBIE CUCTEMBI J'I\I’/IHCI\/'IHBIX ypaBHeHui. Kpurtepuii cyiecTBoBaHus OIK-1
HETPUBUATBHBIX PEIICHHI.

[ToHsiTHE BEKTOpA M JIMHEIHBIEC ONIEpPAllMU Ha/l BEKTOPAMH, CBOMCTBA OIIEpaLIUN. OIIK-1
Jlunelinass KOMOWHAIIHSI BEKTOPOB. OIIK-1
JIuHeiiHas HE3aBUCUMOCTD U JIMHEWHAS 3aBUCUMOCTh TEOMETPUUYECKUX OITK-1
BeKTOpOB. Kpurtepuii IMHEIHON 3aBUCUMOCTH.

[Tonsitue 6a3uca. KoopauHatsl BeKTOpa. OIIK-1
OproHopMupoBaHHbIi 6a3uc. PasnoxkeHne BeKTopa 1o BeKTopam Oasuca. OIIK-1
YnopsigoueHHasi TPOWKa BEKTOPOB. OIlK-1
CkansipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OITK-1
OPTOHOPMHPOBAHHOM Oa3uce.

Y cn0BuUsL OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHbIe MPOCTPAHCTRBA. OIIK-1
Martpuiia nepexoza ot 6a3zuca K 6a3ucy. OIIK-1

CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUSI MATPHUIIBI. OIIK-1
Cucremsbl kKoopauHaT. JlekapToBbI IPSMOYTOJIbHBIE KOOPAUHATHI Ha MJIOCKOCTH OTTK-1
U B IPOCTPAHCTBE.

[TonsipHasi cuctema KOOpIMHAT. OIIK-1
PaznuuHble TUIIBI YPAaBHEHUN IIJIOCKOCTH M NIPSIMOM. OIIK-1
Brrunciienue pacCToSHUN MEXY IBYMS TOUKaMH, TOUKOW U IPSIMOM, TOUKON U OIK-1
IJI0CKOCTBIO.

Brluncnenue paccTosHUs MEXY CKPEIIMBAIOIIMMHUCS MPSIMBIMH. OIIK-1
Brruucnenue yrioB Mexay ABYyMs IPSIMBIMH, IPSIMOM U TUIOCKOCTBIO, IBYMSI OIK-1
IJIOCKOCTSIMH.
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KpuBble BTOporo nopsijika ux reoMeTpuuecKre CBONCTBA U YPABHEHHUS. OITK-1
[TpuBeneHne KpUBOM BTOPOT'O MOPSIKAa K KAHOHUYECKOMY BUAY.

KaHonuueckue ypaBHEHHMsI 3JIMIICA, TUIIEPOOJIbI, TapadoIbl. OIlK-1
YpaBHEHHE OBEPXHOCTH BTOPOTO NOPSAKA. OIIK-1
Kanonnueckue ypaBHeHUs c(epbl, JIUICON1A, KOHYCOB, TUIIEPOOJION OB, OITK-1
apaboI0uI0B.
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Tunosbsie BapuaHThbI OMJIETOB
1o aucuuIuiiHe «J/Iuneiinas anaredpa»

MUHHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA30BAHMS POCCUNCKON
®EJIEPALIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHUE BBICIIETO OBPA30BAHUS
«MOCKOBCKHI OJATEXHAYECKW YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

Hucnunmmna  «JIuHeitHas anre6pay

Kypc 1, cemectp 1
3K3AMEHAIIMOHHBI BUJIET

Omnpenenureny U UX CBONCTBA.

Pemnth MaTpuuHOe ypaBHeHHE XB=A, eciu Az(lz ij B z(_%) le

X +2%X, =-1

2%, —3x%, =12

Jlanbl BekTOpHI a =(-5,9,8), b =(-31-2), €=(-8,10,-10). IIpoBepuTh — KOMIUIAHAPHBI JIU OHH.
Ecnu Het, HaliTh 00beM MapauieNenme/a, IOCTPOEHHOro Ha BEKTopax a,b,c.

Haiitu yron Mesxy BekTopamu a = (1,—2,-2) U b =(2,0,1).

Pemmts cucteMy MeT010M 0OpaTHOM MaTpHILIbI {
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MHHHUCTEPCTBO HAVKH U BBICILLIET'O OBPA3OBAHUS POCCUMCKOI
®EJIEPALIUU
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Huctumuaa  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Jluneiinas komOuHanMs BeKTopoB. basuc. KoopauHate! BekTopa.

12 -1
2. Buruucnuts onpenenurens matpunsl C=AT ecmn A=|3 1 0.
011
4x —2X, +3X%3 =12,
3. Pemmre cucremy ypaBHeHU# MeToioM I'aycca 1 x, +5x, —3x%; =1,
2% +3X%y —2%3 = 3.
4. Tlokasatb, 94TO BEKTOpbI M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHeHMEe mpsiMoi  —2x+3y—5=0. Hamucars: ypaBHeHUE NpPSIMOIl C yIJIOBBIM
K03(ppULIMEHTOM; YpaBHEHHUE NMPSMON B OTpe3Kax; HOPMaJbHOE ypaBHEHHE MPSIMOI.

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-KypcaxX UMEIOTCS HTOTOBBIE TECTHI.



