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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

MaTEMaTHYECKYIO MTOJIMOTOBKY, HEOOXOAUMYIO JJIsl YCTICITHOTO PEIIeHUs] TPUKIIATHBIX 3a7a4;
- ¢opMHpOBaHHE Yy CTyJeHTa TpeOyemoro Habopa KOMIIETCHIIMI, COOTBETCTBYIOIIMX €T0
HAPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOydeHne 1O AUCIHUIUIMHE

«JIluneitHas anreOpa»

y 00yYaroUMXcs CIEeIYIONINX KOMICTCHIIUN:

HampaBieHO Ha (opmupoBaHue

Koa v HaumeHoBaHue

HNHaukaTopsl 10CTHAKEHUS

HanmeHoBanue noxkasareis

C€CTCCTBCHHOHAYYHBIC 1
O0IIEeHHKEHEPHBIC 3HAHUS,
METOAbI MATEMATUYCCKOT'O
aHaJIM3a U MOJICIMPOBAHUS B
npohecCHOHATBLHOM
JIeSITeIbHOCTH

€CTECTBCHHOHAYYHBIX U
TEXHUYECKUX JTUCIUTUINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHUPOBAHUS 0OBEKTOB
npodeccrnoHaIbHOM
NeSITeNIbHOCTH;

NOIIK-1.2. ITpumenser Ha
MPaKTUKE MaTeMaTHYeCKre
METOJIbI JIUISl aHATN3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
ACTIEKTOB (PYHKIIHOHUPOBAHUS
00BEKTOB MPoheCcCHOHATHLHOM
JeSATEILHOCTH;

HNOIIK-1.3. Baageer
HaBBIKaMU aHAJIM3a U CUHTE3a
aBTOMATHU3HPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YIETOM UX
cnienuduky.

KOMIIeTeHIHii KOMIIeTEHIITUN OlleHUBAHMS
OIIK-1. Cniocoben HOIIK-1.1. [Torumaer 3uarte: Teopetnueckue
MPUMEHSITh TEOPETUYECKHE OCHOBBI OCHOBBI TUHEIHOMN anredpsl U

AQHAJIUTUYECKON r€OMETPHH,
KOMIUIEKCHBIE YHCJIA.

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

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




2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM 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:

JleTanu MexaTpOHHBIX MOJyJiel, poOOTOB U X KOHCTPYUPOBAHUE

JnHamuKa )KMAKOCTH U rasza

MaremaTtnueckuii aHaIu3

Meroasl 1 cpencTBa U3MEpEHUN

Mexannka poOOTOB U MEXaTPOHHBIX MOYJIEH

CuioBas npeoOpa3oBaTesibHasi TEXHUKA

CrenuaibHble TJ1aBbl MATEMATUKU

Teopust aBTOMaTHYECKOTO yIIPaBICHUS

dusuka

DU3NYECKUE OCHOBBI JIEKTPOHUKHI

DKoHOMHYECKast OlleHKa 3 (HEKTUBHOCTH MHKEHEPHOTO MPOEKTa

DIIEeKTPOTEXHUKA.

3 CTpyKTypa M cojep:KaHHe IUCHUTILTHHBI
OO61mmas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBIsAeT 3 3a4eTHbIe enuHuIbl, 108 yacos.

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne Bua yue6Hoii paGoTh1 KoaunuecrBo | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATUS 48 48
B Tom uncrne:
1.1 | Jlexkuun 16 16
1.2 | CemuHapcKkue/mpakTHYECKHUE 3aHATHS 32 32
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeJibHAs1 padoTa 60 60
B ToM uucre:
2.1 | PI'P 26 26
2.2 | llonroToBka K ceMUHAPY 24 24
2.3 | IlogroroBka K 3K3aMeHY 10 10
3 | [IpoMexxkyTOUHAsI aTTECTAIHUS
3auet/mud.3auer/IK3aMeH - DK3aMeH
Hroro 108 108




3.2 TemaTnuyecKuii MJIaH U3yYeHUS TUCIIUITIMHBI

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 YPAaBHEHHUM.

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 pacrosiokeHHe NPsSMbIX Ha INIOCKOCTH M B IPOCTPAaHCTBE. Brruncnenne
pacCTOSIHUN MEXAY IBYMS TOYKAMH, TOYKOM M MpsIMOM. B3anmHOE pacrionokeHue IITOCKOCTEM.
Brruncnenue pacCTOSHNAN MEXy TOUKOW U INIOCKOCTBIO

Tema 4. KpuBble BTOpOro mnopsjaka MX reOMETPUYECKHE CBOWCTBA. YpaBHEHMs JILIMIICA,
runep0oJibl, napadonsl O61Iee ypaBHEHUE KpUBOM Broporo nopsiaka. IlpuBeaenne KpuBbIX BTOPOro
HopsiJika K KAHOHU4YecKoMy BUAY. II0OBEpXHOCTH BTOPOIo NopsiKa



3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKkue/IpaKTUYECKUE 3aHATUS

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

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

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

[Ipaktrueckoe 3ansiTHe 4. CUCTEMBbI JIMHEWHBIX alreOpandecKuX 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 TE€OMETPUUYECKUX BEKTOPOB. [loHsTHE NHMHENHHON KOMOMHAIIMN BEKTOPOB.
JIMHEHO HE3aBUCHUMBIE U JIMHENHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Ipaktuueckoe 3anarue 8. [loHsTHe Oa3zuca NPOCTPAHCTBA T'€OMETPUYECKUX BEKTOPOB.
Koopaunater Bekropa. OproHOpMHUpOBaHHBI 0Oasuc. KolmmHEapHOCTh, OPTOTOHAIBHOCTh 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. PaznuuHble TUNBI ypaBHEHUH NPSMOW 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
pPacCTOSHUA MEXKAY CKpEUIMBAIOIIMMUCS NpsSMbIMU. B3anMHOE pacroyioKeHHe 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 KpUBOW BTOPOTO MOPSIIKA K KAHOHWYECKOMY Buay. [loBepXHOCTH BTOpOTO mOpsiaka
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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

1. ®IOC 15.03.06 «MexarpoHHKa ¥ POOOTOTEXHUKA», YTBEPKACHHBIM MPHKA30M
Muno6pnayku Poccun ot 17 .08. 2020 r. N 1046 (pen. ot 27.02.2023);

2. OGpa3oBarenpHas MporpaMma o HampasiaeHuio moarotoBku: 15.03.06 «Mexatponuka u
pobotorexnuka». Ilpodpunb: «MexaTpoHHBIE CHUCTEMbl B aBTOMaTU3WPOBAHHOM IPOM3BOJICTBEY.
®opma 00yueHus — ounas. 2026 r.;

3. VYka3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TexHoJiornueckoro passutus Poccuiickoit denepanum»;

4. Ilpuka3 MunucrepctBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «OO6 yrBepxnaenun Ilopsaka TpUMEHEHHS  OPraHU3ALUAME,  OCYIIECTBIISIOIUMHU
00pa30BaTENIbHYIO0 JIEATEIBHOCTh, AJIEKTPOHHOIO OOydYeHUs, JUCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI MPpU peanu3aiii 00pa3oBaTeIbHBIX POTPAMM.

4.2 OcHoBHasi INTEpaTypa

1. Jluneiinas anredpa v aHATUTUYECKAs TEOMETPHS : YIeOHUK U TIPAaKTUKyM 715t By30B / E. I
[InoTHukoBa, A. I1. UBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; noxa penakiueii E. I'. IL1oOTHUKOBOM.
— 2-e u3A., nepepad. u gorn. — Mocksa : M3natensctBo Opaiit, 2026. — 416 ¢. — (Brpicuee
obpazoBanme). — ISBN 978-5-534-18887-5. — Tekct : snektpoHHbI // OOpa3oBarenbHas
matdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/583462.

2. Caburos, . X. JIluHeliHas anreOpa v aHAJTMTHYECKAs TEOMETPHS : ydeOHOEe TTOCoOue JIist
By30B / U. X. Cabutos, A. A. MuxaneB. — 2-e u3a1., ucnp. u gon. — Mocksa : U3natensctBo FOpaiir,
2026. — 258 ¢. — (Bricmree oopazoBanue). — ISBN 978-5-534-08941-7. — TekcT : 3JIEKTPOHHBIN
// Obpa3zoBarenbHas wiatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/586024.

3. IlaxomoBa, E. I'. Jluneitnas anreOpa u ananutudeckast reomeTpusi. COOpHUK 3a1aHUH :
yaeOHoe mocobue s By3oB / E. I'. [TaxomoBsa, C. B. PoxxkoBa. — Mocksa : M3parensctBo FOpaiiT,
2024. — 110 c. — (Bricuree oopazoBanue). — ISBN 978-5-9916-7541-3. — Tekcr : 251eKTPOHHBII
// Obpa3zoBarenbHas wiatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/534429.

4.3 JlonoiHUTEIbLHASA JTUTEPATypa

1. [lotanos, A. II. Jluneiinas anredpa 1 aHaTUTHYECKAsi TEOMETPHS | YI€OHUK U MPAKTUKYM
st By30B / A. II. [ToramoB. — MockBa : M3marensctBo FOpaiit, 2026. — 309 c. — (Bricmiee
obpaszoBanme). — ISBN 978-5-534-01232-3. — Tekct : snekrpoHHbid // OOpazoBarenbHast
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/583813.

2. byrpos, f. C. Beicmas matematuka B 3 T. T. 2. DneMeHTHl JHHEHHOW anreOpbl U
aHATUTHYECKOW reoMeTpuu : yueOnuk st By3os / S1. C. Byrpos, C. M. Hukonsckuit. — 7-e u3.,
crep. — Mocksa : U3marensctBo FOpaiit, 2026. — 281 ¢. — (Bwicmiee o6pazoBanne). — ISBN 978-
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5-534-03009-9. — Tekcrt : anekTponHbIi // OOpa3oBaTenbHas miaTdopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/598416.

3. Jlyosruna, E. H. Jluneitnas anreOpa : ydeOHuk mius By3oB / E. H. Jlyb6sruna, E. M.
BeutomoB. — 2-¢ m3a. — MockBa : UsnmarenbctBo IOpaiit, 2026. — 150 c. — (Beicuiee
obpazoBanme). — ISBN 978-5-534-10594-0. — Tekct : snexTpoHHBIH // OOpa3oBarenbHas
matdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/587208.

4. buproxosa, JI. I'. Jluneitnas anreOpa u nauHeHOe nporpammupoBaHue. [IpakTukyMm :
yueOnuk st By30B / JI. I'. buprokosa, P. B. Carutos ; mon obuieit penakuueit O. B. Tarapaukosa.
— Mocksa : M3garensctBo KOpaiit, 2026. — 44 ¢. — (Bsicmee oopaszoBanue). — ISBN 978-5-534-
21742-1. — Texkct : snexktpoHHblid // OOpazoBarenbHas matdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/585218.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECYPCHI

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

Haszsanue 50P
Jluneiinas u BexkTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanmITH4ecKasi FreOMeTpHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Tuwei 6 - - -
HHCHHA areopa https://online.mospolytech.ru/course/view.php?id=462

AHAIINTUYCCKAs recOMETpHUA

Pa3paborannbsie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpPaHsieMoe NPOrpaMMHoOe
o0ecrneueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemMeHHbIe Po(deccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

HCpC‘ICHL PECypCOB CCTH I/IHTepHCT, JOCTYIHBIX IJId OCBOCHHA JUCIHUIIIINHBI:

Ne HanmenoBanue Ccblka Ha pecypce JlocTynHOCTB

NudopmaninoHHO-CIpaBOYHbIE CUCTEMBI

JlocTynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uutepuer 6e3
OrpaHUYCHUHN

o | Madpopmanmonnsie pecypest Cern

Koncybrantlloc http:// www.consultant.ru JlocTymHO



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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ITopran PenepanbHbIX rOCY1apCTBEHHBIX
3 | o6pasoBaTenbHBIX CTaHAAPTOB BhiciIero | http://www.fgosvo.ru. JlocTymHO
00pa3oBaHHs

DNEeKTPOHHO-OUOINOTEYHBIC CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
4 WntepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop.ru/ | loctymua B cetn
5 WutepHer 6e3
OTpaHUYCHUI

[Ipodeccrnonanpabie 6a3bl JAHHBIX

ba3a naHHbBIX Hay4YHOM IEKTPOHHON http://www.elibrary.ru JlocTynHO

6 | Gubamorexu
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTynHO
7 |monuremarnyeckas pedepaTuBHO-
o6ubnuorpaduyeckas 1 HayKOMETpHUYECKast
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

Aynutopus A JTEKIUMOHHBIX, MPAKTUYECKUX U CEMHUHAPCKUX 3aHATHH. O0OopynoBaHHE U
anmaparypa: ayJIuTOopHas JI0CKa, BO3MOXKHOCTb HCIOJB30BaHUS MYJbTUMEAMMHOIO KOMILIEKCa
(mpoekTop, MepcoHaNbHBI HOYTOYK WJIM NEPCOHATIBHBIN KOMIBIOTED).

6 MeTtoauyecKue peKoOMeHAANNU

6.1 MeToanueckue peKoMeH AN ISl MPeNnoAaBaTe/is 0 OPraHu3amumn
00y4eHus

[Ipexnae Bcero, ciemyeT oOpaTHUTh BHUMAHHE CTYJCHTOB Ha TO, YTO TMPAKTHYECKH BECh
W3y4aeMbIil IMH MaTepHal He TpeOyeT Kakoi-Tu0o0 crenranbHOM (JIOMOTHUTENBHOMN ) MOATOTOBKH U
BITOJTHE MOXKET OBITh YCIENTHO M3YY€H, €CJIM CTYJEHThI OYyIyT MOCEIAaTh 3aHATHS, CBOCBPEMEHHO
BBHITIOJHATH JIOMAIlIHUE 3aJaHusi U TONB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IJIAHOBBIX
KOHCYJIbTAIIM B TEYCHUE KAXKJIOTO ceMecTpa. Bomremmme B Kypc MaTeMaTHKA pa3eiibl SBISTIOTCS
KJIACCUYECKUMH, B TO € BPEMsI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK HMMEIOT IIHUPOKOE
pacmpocTpaHeHue I PeIIeHUs Pa3HOTO poja 3a/lad BHYTPH CAMOM MaTEMAaTHUKH W TPHUKIATHBIX
3a1a4. X ocBoeHME MOMOKET CTYyJIeHTaM JIOTUYECKH BEPHO, APTYMEHTHUPOBAHO M SICHO CTPOUTH
YCTHYIO M MHUCBMEHHYIO pe€ub, YCIIEHIHO MPUMEHSATh HAKOIUJICHHBbIC 3HAHUS B MPO(eCcCHOHATBHOM
JeSATETbHOCTH.

HeobxonmuMo ¢ caMoro Hayaia 3aHSATHIL pPEKOMEHIOBaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JTIUTEpaTypy, @ B KOHIE CEMECTpa JlaTh CIHCOK BOIPOCOB JJIs MOJITOTOBKH K
JK3aMEeHY.


http://www.elibrary.ru/
http://webofscience.com/
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Ha nepBom 3aHsTHE IO AUCIHATIINHE CIICIYET 00s3aTeIbHO TPOUH(OPMHUPOBATH CTYICHTOB O
BUJE U (HopMe MPOMEKYTOUHOM aTTeCTallMH MO JUCIUIUIMHE, CPOKaX €€ MPOBEACHHUS, YCIOBHUIX
JIOTTyCKa K MTPOMEXXYTOYHON aTTECTAIlMU, TPUMEHSIEMBIX BHIaX MMPOMEKYTOUHOT'O KOHTPOJIS.

N3noxkeHne TEOPEeTHUYECKOTO MaTepHalia JOJDKHO COMPOBOXKIATHCS WILUTFOCTPATUBHBIMU
pUMepamMu, TIIATEILHO OTOOPAHHBIMH IPENOAaBaTEIeM TaK, YTOObI TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKU TMpPU PEIIEHUU 3aJaud HE OTBJIEKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTHU
npuMeHsieMbIX MeToq0B. CiemyeT Bcerga yKa3blBaTh HPUMEPHl MPAKTUYECKOTO TMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUI U (OPMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTraHW30BAaHBI MPETOJABATEIEM TaKUM O0pa3oM,
4TOOBl  OCTAaBAJIOCh BPEMsI Ha [EPUOJUYECKOE BBIMIOJHEHUE CTYICHTaMH HEOOIBIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHaia.

[IpenonaBatenb, BeAylIUil NPAKTUYECKUE 3aHATHS, JOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJIaH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CUCTEMY 0003HAUECHUH.

[IpenogaBaTento ciaeayeT 10OUBATHCA CUCTEMATHUECKON HEMPEPHIBHOM PabOThI CTYICHTOB B
TEUEHUE CEMECTPa, HEOOXOIUMO BBISBIIATH CUIIBHBIX CTYJICHTOB U MIPUBJICKATh UX K HAYYHOU padoTe,
K YYaCTHIO B Pa3HOI0 poJia OJIMMIIMAAaX U KOHKypcax.

CTyneHT JOKEH OILyIIAaTh 3aMHTEPECOBAHHOCTD MPEI01aBaTeNsl B JOCTHKEHUHN KOHEYHOIO
pe3ylibTaTta: B IpUoOpeTeHUH 00yUYaroIMMUCS POYHBIX 3HAHUHN, YMEHUI U BJIa/IeHUs HAKOTIEHHOM
uHpOpMaIel s perieHus 3a1a4 B IpodeCCUOHATBHON ACSITEILHOCTH.

[IpoBenenue 3aHsATUI 1 aTTeCTAlMil BO3SMOXKHO B IUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CUCTEeMbI JucTaHIMOHHOro o00yueHusi ynuBepcurera (CHO-LMS) nHa ocHoBe pa3zpaboTaHHBIX
kadeaporr «MareMaTrkay 3JIEKTPOHHBIX oOpa3oBareibHbIX pecypcoB (DOP) mo Bcem pazaenam
IporpaMMsl (cM. 11. 4.4).

[Topsanox mpoBeneHus pabOT B AMCTAHLMOHHOM (popMmare yCTaHaBIMBAETCS OTACIbHBIMU
paciopsHKEHUSIME ITPOPEKTOPa M0 yueOHOM paboTe W/ WU IEHTPOM yIeOHO-METOINIECKON PabOTHI.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHHIO TUCIUNITHHBI

Pa3nes: 3/1eMeHTBI JIMHEITHON aIredpsnl

Marpunpl u onpeaenurenn. IIpexme Bcero, CTYICHT AOJDKEH MOHSTH, YTO MaTPUIA — ITO
Tabauma yrcen (mpuyeM 3Ta Tabauia MOXKET UMETh OIMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITh U MIPSIMOYTOJILHOM ), & ONPEICITUTEIh- ITO YUCIIO, 3aITUCHIBAEMOE B BUJIE KBAIPATHOW TaOJIHIIBI,
TO €CTh ONpEIENUTENN CYIIECTBYIOT TOJBKO y KBaJpaTHbIX MaTpull. Cremyer oOpaTtuTh ocoboe
BHUMaHHE Ha OIEPAIMI0O YMHOXXCHHS TPSMOYTOJIBHBIX MATpPHUIl M TIOHSATh, KaKUM MOJIydaeTcs
HOPSII0K MaTPHUIIbl — Tpou3BeieHns. OCOOEHHOCTh MaTPHIL TAK)KE COCTOUT B TOM, YTO ITPOU3BEICHHE
MaTpUI] HE TEPEeCTAHOBOYHO, TO €CTh CIEAyeT o0sS3aTeNbHO YyOeAWThCS B ITOM, PEIIUB
COOTBETCTBYIOIIME 33aJaui. BakHbIM siBiseTCs MOHATHE 0O0paTHOI MaTpuisl. Hajno 3HaTh ycinoBue
CYIIECTBOBaHHMS OOpaTHOW MAaTpUIBI W alTOPUTM ee mocTpoeHus. llocie ee BBIYHMCICHUS
1es1eco00pa3Ho JieNnaTh MPOBEPKY MPaBHIIBHOCTH PELICHMS, BBIIOJIHHMB OIEPALUI0 YMHOXKEHHUS
(TomKHA TTONYYUThCS €IUHUYHAsT MaTpuia). [Ipu u3ydeHnn onpeaenuTeneil HaJo YeTKO YCBOUTh
MOHSATHUS] MUHOpPA, aNreOpanyeckoro J0MOTHEHUs, 3HaTh MHOTOUUCIIEHHBIE CBOMCTBA OIPEIEIUTEIS.
s ocBOeHUS TEXHUKU BBIYMCIEHHUS OIpenenuTeneil uenecooOpa3Ho, BbIOpaB MPOU3BOJBHBIN
OTIpEeNIeINTENb BBIIIE TPETHEro MOPsAKA, PACKPHITh €ro pa3lIUYHBIMH CIOCO0aMM, MPUMEHSS
pa3joXkeHue U IO CTpoKaM W 1o cronbmam. OOpaTuTe BHHMaHUE, KaKUE€ CTPOKH (CTOJIOLbI)
NpPENOYTUTENIbHEE BEIOUPATD JJIST PACKPBITHS ONPEAETUTENs, YTOObI YIPOCTUTH €r0 BBIYHCICHHUE.
Oco6eHHO (b ()EKTUBHO BBIUUCICHUE OMPEISTUTEINS C TIOMOIIBIO DIIEMEHTAPHBIX MPeoOpa3oBaHMM,
OPUBOJALIMX €ro K TpeyrojibHOMy Buay. IIpm H3ydeHHMH pEUICHHH CHCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHuil (CJIAY) oOparture BHUMaHHE, TIPEK]IE BCEro, Ha MOHATHE PEIICHUS
CHCTEMBI M YCIIOBHS CYUICCTBOBaHMS PELICHUN B 3aBHUCUMOCTH OT COOTHOIIEHHUS MEXKIY PaHIOM
MaTpUIlbl, PAHIOM pACIIUPEHHONW MAaTpPHUIBl CHUCTEMbl M YHCJIOM HEU3BECTHBIX M YpaBHEHHH.
OOparure BHHMaHHE Ha ycioBus npuMmeHeHus popmyn Kpamepa u meroma oOpaTHON MaTpHUIIBL.
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BrauMaTensHO pa3zbepuTe MpUMeEphl PEHICHUs! MPOU3BOJIBHBIX CUCTEM JIMHEWHBIX anreOpamdecKux
ypaBHeHMI MeTozioM ["aycca (BBeJjeHHe 6a3UCHBIX U CBOOOIHBIX TEPEMEHHBIX).

Pa3nesi: DieMeHThI BEKTOPHOM ajiredpsbl

[Tpu n3yueHnn AaHHOM TeMbl HEOOXOAMMO OOpaTUTh BHUMAHUE HA JIMHEHHbIE ONepalnu HaJ
BEKTOPAaMH, Ha IIOHATUS JIMHEHHOM HE3aBUCUMOCTH M JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha
byHIaMeHTalIbHOE MOHATHE 0a3uca BEKTOPHOIO IPOCTPAHCTBA (M OPTOHOPMUPOBAHHOIO 0a3uca), Ha
pasnokeHue BekTopa o 0Oaszucy. 3HaTh OINpejAesieHHe, FeOMETPUYECKHE CBOMCTBA CKaJSPHOTO,
BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB, (POPMYJIbI ISl UX BHIYMCIICHUS B BEKTOPHOI U
B KoopauHaTHOM ¢opme. OOs3aTeNbHO 3HATh U YMETh IPOBEPATH YCIOBUS OPTOTOHAJIBHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE YMCJ1a 1 MHOTO4JICHbI

B »stOoM paznene, npexiae Bcero, Halo IOHATH, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paclIMpeHueM MOHATHS JIeHCTBUTENIBHBIX YHUCEN, 3HaTh OIpeaeieHHe U TpU (QOpPMBbI 3alHUCH
KOMIUIEKCHOTO  yHciaa  (anreOpamdecKyro,  TPUTOHOMETPHYECKYI0 W [OKa3aTelIbHYIO),
FEOMETPUUECKYI0 MHTEPHPETAlUI0 KOMIUIEKCHOTO YHCia M B3aHMHO-OJHO3HAUYHOE COOTBETCTBHE
MEXJ1y MHOKECTBOM KOMIIJIEKCHBIX YMCEJI M MHOXECTBOM TOUEK KOMILJIEKCHOM IJIOCKOCTH. 3HATh
bopmyiy Diinepa. KoMmiekcHble 4ncia MOXKHO H300paXkaTh C TOMOIIBIO BEKTOPOB Ha KOMITJICKCHOM
wiockocty. [ToaToMy onepauun ciokeHus ¥ BBIYUTaHUS KOMIUIEKCHBIX YHCEI MOTYT OBbITh CBEJIEHBI
K OIIEpALMSM CJIOKEHHS U BBIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB. Hasio 3HaTh M yMETh BBIIIOJIHATH
ornepauuy YMHOXXCHHs, ICIICHUS, BO3BEIACHHUS B IIOJOKUTEIBbHYIO CTENEHb KOMIUIEKCHBIX YHCEIl,
3aMMCaHHbIX B TPUTOHOMETPUYECKOH (hopMe, U3BJICUCHHSI KOPHS N-OH CTETIEHH U3 KOMIUIEKCHOTO
yucnaa. Cienyer oOpaTUTh BHMMAaHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YMCEN SBISETCA
3aMKHYTBIM, TO €CTh JII00as anredpandeckas oneparus HaJl KOMIJICKCHBIMH YHCIaMU HE BBIBOJIUT 32
npezensl 0071acTH KOMIIEKCHBIX yKcen. Hano 3HaTh pa3nuyHble BUIbI pa3I0KeHUs] MHOTOYJICHA Ha
MHOXHTEJH IS CIy4aeB, KOTJa Cpelyd KOPHEH MHOTO4YwIeHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHBIC
KOpPHU. OTH CBelieHus OyIyT MCIOJb30BAaThCs, HAIpUMEpP, B HHTErPAJIbHOM HCUUCIEHUM IpU
BBIYUCIICHUH HWHTETPATIOB OT JIPOOHO-pAllMOHANBHBIX (YHKIMHA, TPH pPEUICHUH JIMHEHHBIX
OJTHOPOJHBIX AU(PepeHInanbHbIX YPaBHEHNH N-TO MOPAIKa C MOCTOSIHHBIMU K03 puiineHTamu.

Pa3nen: AHaIMTHYECKAs reoMeTpus

IIpu n3ydeHnn aHAIUTUYECKON T'€OMETPUH CIIEYET, IPEKIE BCETO, IOHATH, YTO €€ 3a1adyei
ABJIIETCS U3yUYEHUE TE€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM aHATUTUYECKUX METOAOB alreopsl U
MaTEMaTHYECKOr0 aHailu3a. B OCHOBE Takoro mnoaxoAa JEKUT METOJA KOOpPAMHAT, BIEPBbIE
cuctemarnuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE NMOHATHSA T€OMETPUHU (TOUKa, MpsMasd,
IUIOCKOCTh) SIBJIIFOTCSI HEONPEIENseMbIMU, U JUIS UX ONHUCAHUS MPUMEHSETCS aKCHOMAaTH4eCKUN
METO/I, TO3BOJISIFOIIMN YCTAaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUYEK
OpSAMOM M MHOXKECTBOM JIEHCTBUTENBHBIX YHCET M, TAKUM 00pa3oM, BBECTH CHUCTEMY KOOpPJHUHAT.
Hano detko ycBouTh pasnuunbie (GOpMbI ypaBHEHUH MPSMON M IIOCKOCTH YMETh MEPEXOAUTH OT
oJtHOM (popMbI K pyroil. CiesyeT OCMBICIUTD U YCIEIIHO MPUMEHSTh peIIeHHs KJIaCCHYEeCKHX 3aa4
AQHAIUTUYECKON T€OMETPUH O B3aUMHOM PAaCHOJIO0XKEHUH NPSMBIX U MJIOCKOCTEH, YMETh ONpPEAEIIATh
YIJIBI U PACCTOSIHUSL MEKIY Pa3IUUHBIMU T€OMETPUUECKUMH O0BEKTAMH.

VYcnemHoe u3ydyeHue AMCUUIUIMHBL «JIuHelHas anreOpay», mpuoOpeTeHue HEOOXOAMMBIX
KOMIIETEHIIMH, YMEHHUI 1 HaBBIKOB BJIAJICHUS MAaTEMaTHYECKUM alIapaTtoM TpeOyeT OT CTyIEHTOB
OoJBIION caMocToATeNbHOU PaboThl. HeoOXxoauMo oOpaTuTh BHUMAHUE, YTO KOJHMYECTBO YacOB,
OTBO/IMMBIX Ha CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBUU C y4EOHBIM IIIIAHOM, OOJIbILIE YHCIIA YACOB,
OTBOJMMBIX Ha BCE BUJIbl ayIUTOPHBIX 3aHATHH.

CamocrosTenbHas paboTa sBISETCS OJHUM U3 BUAOB YYEOHBIX 3aHATHH. AyauTopHas
camocTosiTelibHass paboTa MO JUCHUIUIMHE BBIMOJHIETCS HAa Y4eOHBIX 3aHATHUAX IOJ
HENOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 3aJaHUIO.

BueayautopHass camocrosiTeNibHas paboTa BBIIOJHAETCA CTYIAEHTOM [0  3a/JaHHUI0
npernojaBaTessi, Ho 0€3 ero HenoCPEICTBEHHOTO y4acTHs.

3aoauu camocmoamenvHoi padomel cmyoenma:
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- pa3BUTHE HABBIKOB CAMOCTOSTEIILHON Y4eOHOU pabOTHI;

- OCBOEHHE COJIEPKAHUS JUCLUIUINHBL;

- yriIyOJieHHEe COJEPKAHUS U OCO3HAHNE OCHOBHBIX MOHATHIA AUCHUTUINHBL,

- ICTI0JIb30BaHKE MaTepuaia, COOpaHHOTO ¥ MOJIYYEHHOTO B XO/I€ CAMOCTOSATEIIbHBIX 3aHATHH
1St 3 (PEKTUBHON MOATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- BBIIIOJIHEHUE pacueTHO-TpapuuecKux pador;

- IOATOTOBKA K 9K3aMEHY;

- [IOITOTOBKA K CEMUHAPY;

JUi1s BBIOJTHEHUS JIFOOO0T0 BHJIa CAaMOCTOSITENbHOM paboThl HEOOXOIMMO IPOUTH CIIeyIOIUe
STambl:

- OTIpeIeICHUE LIETH CAaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD aJIeKBAaTHOT'O crioco0a JAeCTBYS, BEAYILEro K PEIICHUIO 3a/1a4H;

- IJITAHUPOBaHUE PAOOTHI (CAMOCTOATENBHOM MU C TOMOILBIO ITPETOAaBaTeNs) HaJl 3a/1aHUEM;

- OCYLIECTBJICHHE B TIIPOLIECCE BBIOJHEHHUS CAMOCTOSTEIBHONH pPabOThI CaMOKOHTPOJIS
(TpPOMEXXYTOYHOI'O M KOHEUHOT0) Pe3yJIbTaTOB PabOThl U KOPPEKTUPOBKA BBIIOJIHEHHSI padOThI;

- pedekcus;

- Ipe3eHTalust padoThI.

7 @oH] OLIEHOYHBIX CPEICTB

B mporiecce o0yueHus: UCTIONB3YIOTCS CIEAYIOIIUE OLEHOYHBIE (DOPMBI CAMOCTOSITENBLHOM
paboOTHI CTYJACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTecTalui:

- pacyeTHO-TpaduIecKrue padboTHI,

- KOHTPOJIbHBIE PaOOTHI;

- TECTUPOBAHUE;

- DK3aMEH.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJBHBIE 3aaHuUs
WHAWBUAYATBHO IS KXKA0T0 00y4aroIIerocs.

B pesynbrare ocBOCHUS AUCITUIUTHHBI (MOIYIIs1) POPMUPYIOTCS CIASAYIOIINE KOMIICTCHITUH:

Koa xoMnereHuun HaumeHoBaHNe KOMIIETEHIIUH BBIITYCKHUKA

OIIK-1 Crnoco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEMHKEHEPHbIE
3HAHUS, METOJIbl MATEMAaTUYECKOIO aHAIN3a U MOJIEIIMPOBAHNUS B
npodeccruoHaIbHOM e TENbHOCTH

7.1 MeToabI KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!

HanmenoBanue
Bun xonTpons
KOHTPOJIS Kpatkas xapakTepucTiKa KOHTPOJIS
Ne n/mt pe3ysbTaToB
pe3yJbTaToB pe3yabTaToOB 00y4EHUs
00yueHus
o0yueHus
OOyuaromuiics B~ TEYEHHE  CEMecTpa
PacyetHo- YyHarom p
. CaMOCTOSITEIIGHO BBITIONHACT PSAJ PacdeTHO-
1 rpaduueckas Texymuit
aGoTa rpapudeckux pabor mo teme pasaena. Ilpu
p pOBEpKe MperoIaBaTelb OILICHUBAET




16

Ka4d€CTBO
pacucToOB.

odopmiteHuUs, MPaBUILHOCTH

KoHntpoibHas
pabora

Texymmi

Pemenne KOHTPOJIBHOM paboThI
OCYILECTBIIICTCSI HA IIOCIEAHEM 3aHATUU
u3zyyaemoro paszzaena. KonrponbHas pabora
BBINIOJIHAECTCSI  MHAMBHUIYAIBHO  KaXbIM
ctyneHToM. [lpu mpoBepke mperonaBaresb
OLICHMBAET IIPABWIBHOCTh IPOU3BEICHHBIX
pacueToB.

Tect

Texymui

TectupoBaHue MPOBOIUTCS HA TOCICIHEM
3aHATUM W3ydaeMoW TeMbl. TecThupoBaHHE
OCYIICCTBIISICTCS, JHOO  TpH  TIOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUSI, JINOO
C HCIOJB30BAaHUEM BbIAAHHBIX TCCT-3aZ[aHI/Iﬁ
Ha OyMakHoM Hocutene. B pamkax
TECTUPOBAHUS IIpOBEPAETCA 3HaHUE
TEOPETHUIECKOM 0a3bl.

4 DK3aMeH

[IpomexyToUHBIN

[TpoMexxyTouHast aTrecTanusi OOyJarolIuxcsl B
(dbopMe 3K3aMeHa MPOBOJUTCS MO pe3yibTaTam
BBITIOJTHEHMSI BCEX BHUJIOB Y4eOHOW padoTHI,
MPEeIyCMOTPEHHBIX ~ y4e€OHBIM  IUIAHOM IO
JAHHOM JTUCUMIUIMHE, TIPU 3TOM YUYUTBHIBAIOTCS
PE3yNbTaThl TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH
B TeueHue cemecrpa. OlLeHKa CTENEHU
JOCTHKEHHsSI OOyYarolUMUCS TUIAHUPYEMBIX
pe3yapTaToB  OOydYeHHUs 10  JUCIHUIUIMHE
MPOBOAMUTCS  TpernojaBareieM,  BEAYIIHM
3aHATHUS MO JAUCIHUIUIMHE METOJIOM KCIIEPTHOM
oneHku. [lo  wuToram  MPOMEKYTOUHOMU
aTTeCTallMd 1O JUCIMIUIMHE BBICTaBJISETCS
OIIEHKa COTJIIMYHOY, «XOPOILIOY,
«YIIOBJIETBOPUTEILHO W
«HEYAOBIETBOPUTEIHHOY.

7.2 lIkajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

IlokazaTeneM olLiEeHMBaHUS KOMIIETSHIIUM Ha Pa3JIMYHBIX JTAlldaX HUX (pOpMI/IpOBaHI/ISI

ABIACTCA  JOCTHXKCHUC

JTUCIUTIINHE (MOIYITIO).

O0y4aromuMHUCs TUIAHUPYEMBIX PE3yJIbTaTOB OOyYeHHUs 10

Kpurtepum oueHnBanus
IMoka3arennb 5 3 4 5
3HATh: Ob6yuatomtmiics OO6yJatomtuiics OO6y4atommuiics OO0yuaromnuiics
TEOPETHUYECCKHUE JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
OCHOBBI JIMHEHHO MIOJTHOE OTCYTCTBHE | HETOJIHOE YaCTUYHOE MIOJTHOE
anreOpsl 1 WA HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
aHaJIUTUYECKON COOTBETCTBHE CIEAYIOIIMNX 3HAaHUM: | CIEAYIOLIMX 3HAHUM: | CIEAYIOIINX 3HAHUM:
reoMeTpHH, CIEIYIOUMX 3HAaHUH: | TeOpeTHYECKue TEOpEeTUYECKHE TEOpETHYECKHE
KOMILJIEKCHBIE TEOPETUYECKUE OCHOBBI JINHEUHOHN OCHOBBI JINHEWUHOU OCHOBBI JINHEUHOU
yycia. OCHOBBI JINHEHHOM anreOpel 1 anreOpsl 1 anreOpsl u
anreOpel 1 AHAIUTUYECKOU AHAIUTUYECKOMN AHAITUTUYECKOM
AHAIUTUYECKOM reOMETPHH, TeOMETpHH, TeoMeTpuH,
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TeOMETPHH, KOMIIJIEKCHBIE KOMIUIEKCHBIE KOMILIEKCHBIE
KOMILJIEKCHBIE qucIa. qycha. quCIa.
qHCIIa.. Jomyckarorest CBobOoaHO
HE3HAYHUTEIIbHbIC orepupyer
OLINOKH, PUOOPETEHHBIMU
HETOYHOCTH, 3HAHUSMH.
3aTpyIHEHUS MU
AQHAJTMTHYECKUX
OTIepaIHsX.
YMeETh! OOyuaromntuiicst He OOyuaromnuiics OOyuaromuiics O0yuaromuiics
pemarth 3a1a4u 1 yMeeT WIH B JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
YHpaKHEHUS HEI0CTaTOYHOMN HETIONTHOE JaCTHYHOE MIOJTHOE
UCTIONB3Y S CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE METOZIbI, | pEIIaTh 3a/auu U CIIETYFOILITNX CJIYFOLINX CJIEAYFOIINX
HU3y4YEHHBIE B Kypce yIpaXKHEHUs YMEHMUI: YMEHUI: YMEHUM:
JIMHEIHOM anredpe U | MCIOJIb3Yys pears 3a1a4u u peuiarts 3a1a4u u pemars 3a1auu u
AQHAIIUTHYECKOM OCHOBHBIE METO/IbI, yIpaXKHEHHSI yIpayKHEHUsI YIpaKHEHUsI
TeOMETpHH; N3y4YEeHHBIE B Kypce | MCIHOJB3Ys WCTIONB3YS UCTIONB3YS
OTIEpPHUPOBATE C JIMHEHHOM anreOpe 1 | OCHOBHBIE METO/IBI, OCHOBHBIE METO/IBI, OCHOBHBIE METO/IbI,
KOMIIJIEKCHBIMH AHAITUTHYECKOH W3y4YCHHBIE B Kypce | M3YYEHHBIE B Kypce | W3ydYeHHBIE B Kypce
YHUCJIAMHU. FEOMETPUH; TUHEWHOM anrebpe U | THMHEHHON anredpe U | JIHHEHHOI anredpe u
OTIEpPHPOBATE C AHATUTHYECKOH AHAJTMTHYECKOH AHAJTMTUYECKOM
KOMITJIEKCHBIMH TeOMETPHH; TeOMETpUH; TeOMETpPHUH;
YHCITaMH. OIIEpUPOBATH C OTIEpUPOBATH C OIIEpUpPOBATH C
KOMITJIEKCHBIMH KOMITJIEKCHBIMH KOMILIEKCHBIMH
YHCIIAMH. YUCIaMH. Y MEHUSA gyuciaamu. CBoOOIHO
Jomyckarorcs OCBOEHBI, HO orepupyer
3HAYUTEIIbHBIC JIOIYCKaIoTCsl NpUOOPETEHHBIMU
OLIHNOKH, HE3HAYHUTENILHbIC YMEHUSIMH,
MIPOSIBIISIETCS OLINOKH, MIPUMEHSIET UX B
HEI0CTaTOYHOCTh HETOYHOCTH, CUTYyalusIxX
YMEHHUH, 110 psiLy 3aTpyIHEHUs MIpU TIOBBIIICHHOH
TIOKa3aTesnew, AHAJTMTHYECKUX CJIO’KHOCTH.
o0yyJaroImuics OTIeparmsIx,
HCTIBITHIBAET TepeHoce yMeHui Ha
3HAYNTEIbHBIC HOBBIE,
3aTpyIHEHUS MIPU HEeCTaH/IapTHbIE
OIIEPUPOBAHUH CHUTYaIUH.
YMEHUSIMHU TIPH UX
NepeHoce Ha HOBbIE
CHUTYaIH.
BJIA/IETh: OOyuaromuiicst  He | OOydarommuiics B OO0yuaromuiics OO0yuaromuiics B
HaBBIKAMHU BJaJeeT WM B | HEAOCTATOYHOU YaCTHYHO BIIAJICET: HOJIHOM 00BbeMe
MIPUMEHEHHS HEI0CTaTOYHOM CTETICHH BIIA/ICET: HaBBIKAMH BJIaJICET:
JIMHEHHOM anreOpsl | CTENEHH BiajeeT HaBBIKaMH HaBBIKAMH HaBBIKAMHU
1 aHATUTHYECKON HaBBIKaMHA HaBBIKaMHA MIPUMEHEHHS MIPUMEHCHHUS
TEOMETPHUH K MIPUMEHEHUS NIPUMEHEHUS JTUHEHHON anreOphl JTUHEWHOU anreOpbl

€CTECTBEHHOHAYYHBI
M ((pU3HUECKUM U
TEXHUYECKHM)
3aJjayam.

TUHEWHOU anreOpbl
1 aHAJIUTUYECKON
TreOMETPHUH K
€CTECTBEHHOHAYYHbI
M ((pU3HUECKUM U
TEXHUYECKHIM)
3aJayam.

TUHEWHOW anreOpbl
1 aHAJTUTUYECKON
TreOMETPHUH K
€CTECTBEHHOHAYYHbI
M ((pU3HUECKUM U
TEXHHUYECKHM )
3aJa4am.
OOyuatorniuiics
HCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyIHEHUsS MIPU
MIPUMEHEHHUU
HaBBIKOB B HOBBIX
CHUTYaIUSIX.

U aHAJIUTUYECKOU
TEOMETPHUH K
€CTCCTBCHHOHAYYHBI
M (puzrueckum u
TEXHUYECKUM)
3a/1a4am.

HaBbiku ocBOEHBI,
HO JIOMTYCKAaI0TCA
HE3HAYUTENIbHbIE
OINOKH,
HETOYHOCTH,
3aTpyIOHEHUS IPH
AHATUTHYECKIX
oTiepanusx,
MepeHoce YMEHU Ha

W aHAJTUTHICCKON
TEOMETPHUH K
€CTECTBEHHOHAYIHBI
M (pu3ruecKum u
TEXHUYECKHIM)
3agayaMm. CBOOOIHO
MPUMEHSIET
MOJIy4E€HHBIE
HABBIKH B CUTYAIIHIX
MOBBIIIEHHOH
CIIO)KHOCTH.
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HOBEIC,
HECTaH1apTHbIE
CUTYallUU.

HIxaJjia oueHMBAHUS NPOMEKYTOYHON ATTECTALMM: IK3aMeHa.

[IIxana onieHnBanusd

Onucanue

OTIINYHO

BeimonHeHnsl Bce Buabl yueOHOH paboOThl, NpeayCMOTPEHHbIE
yueOHbIM 1aHoM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHMHU,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOJMLAX IOKa3aTeNsM,
olepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU, HaBBbIKaMH,
IIPUMEHSAET MX B CUTyalMsAX [OBBIICHHOW CIIO)KHOCTH, HE
UCIBITBIBACT  3aTPYAHEHUNM INPHU  AHAIUTUYECKUX  OIEpaLUsiX,
IIEPEHOCE 3HAaHUI ¥ YMEHHI Ha HOBbIE, HECTAHAPTHBIC CUTYAlLMH.

Xopomo

BrmmonHensr Bce BuAB y4eOHOM pabOThI, MPEAYCMOTPEHHBIC
yueOHpIM  TuIaHoM.  CTyOeHT  JEeMOHCTPUPYET  YacCTHYHOE
COOTBETCTBUE 3HAHUW, YMEHUH, HABBIKOB MTPUBEJICHHBIM B TaOIHIIaX
MOKa3aTessiM, ONEpUpPYyeT MPUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMU,
HaBBbIKAMH, IPUMEHSIET UX B CUTYAlUSAX IMOBBILICHHOW CIIOKHOCTH.
[Ipu sTOM MOryT OBITH JOMYLICHBl HE3HAUYUTEIbHBIC OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU AaHATUTHYECKHUX ONEPALUSX, [IEPEHOCE
3HAaHUM M YMEHHI Ha HOBbIE, HECTAHAAPTHHIE CUTYALIHMH.

y,Z[OBJ'IeTBOpI/ITCHBHO

BoimonHensl Bce BuAbl y4eOHOM pabOThl, MpPeayCMOTPEHHBIE
yueOHbIM Tu1aHoM. CTYZEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HAHUN, YMEHUH, HaBbIKOB NMPUBEACHHBIM B TAOJIMLIAX MTOKA3aTENsIM,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HAaHUM, YMEHHUH, HAaBBIKOB II0 POy [OKa3areiaed, CTyJIEHT
HCIIBITBIBACT 3HAYUTEIBHBIE 3aTPyAHEHUS IIPpU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnerBopurenbHo

He BeimmonmHen oauH wuiau  Oosee  BUAOB  yueOHOH  paboTHI,
MPEyCMOTPEHHBIX y4YeOHbIM TUIaHOM. CTyIEHT JEeMOHCTPHPYET
MIOJTHOE OTCYTCTBHE WJIM HEJAOCTaTOYHOE COOTBETCTBUE 3HAHMUH,
YMEHHH, HaBBIKOB TMPHUBEJCHHBIM B TaOJHIaX TIOKa3aTeNsIM,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKM, MPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHUI, HABBIKOB I10 Py MOKa3aTeaeH, CTyIeHT HE MOKET
ONEpPUPOBATh 3HAHMSMU U YMEHUSIMH IIPH HUX IEPEHOCE Ha HOBBIE
CHUTYaIHH.

IIIkana oneHUBAHUS TEKYIIEro KOHTPOJIs.

HaunmeHnoBanue KOHTpoOIs
Illkxana oneHMBaHUS Ormmcanue
pEe3yIbTaTOB OOYUCHHMS
OtimnyHo - Pabora cnana B 3amanue Ha PI'P BrigaeTcs Ha
PacuetHo-Tpaduueckas CPOK, pacueTHas u TIEPBOM 3aHITHH
pabora rpadudeckas 4acTu COOTBETCTBYIOIIETO pa3jena
BBITIOJIHCHBI BEPHO, JTU00 JIUCITUTIIMHBI M CJIACTCS 110
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MMEIOTCSl HEI0UETHI, HE
BIIUSIOUINE Ha KOHEYHBIN
pe3ynbTar.

Xopomio - pacueTHas 4acTb
BBITIOJIHEHA BEPHO, B
rpau4eckoil yacTu ectb
3aMEe4aHUs

Y 10BIIETBOPUTENBHO - B
pacyETHOM YaCTH €CTh
3aMeuyaHusi, METO
BBITNIOJIHEHUSI rpapuuecKoi
YacTH BHIOpaH BEpHBII
HeynoBiieTBOpuTeNsHO - B
pacueTHOi U rpaduuecKoit
4acTsIX eCTh rpyObie
3aMevaHusl.

OKOHYAHHUH M3yUCHHS
COOTBETCTBYIOIIETO pa3aena
qucturuinabl. PI'P noimkHBL
OBITh BBITIOJIHEHBI U
0(OpMJIIEHBI B COOTBETCTBHH C
TpeOOBaHUSIMU METOANUYECKHUX
yKazaHui Kadeapsl.

KonrtponsHas padora

OtnuuHo - PaboTa BeICOKOTO
KauecTBa, YPOBEHb
BBITTOJIHEHHSI OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUYECKOE
coJiepKaHne Kypca OCBOCHO
MOJTHOCTHIO, 0€3 POOEIIOoB,
HEO0XOIMMBIE TIPAKTUIECKUE
HABBIKU pabOTHI C OCBOCHHBIM
MaTepuagoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHbBIE
mporpamMmoi o0ydeHust
y4eOHbIC 3aJaHuUs
BBITTOJTHEHBI, JTNOO HEKOTOPHIE
U3 BBITIOJTHEHHBIX 3a/1aHUN
CoJIepKaT HE3HAUYNTEIIbHBIC
OIINOKHU

Xopomuio - YpoBeHb
BBITIOJTHEHHSI pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
coJiepKaHnue Kypca OCBOCHO
YaCTUYHO, HO MTPOOETBI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, He00X0AUMBbIe
MIPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM
c(hOopMHPOBAHBI, HEKOTOPHIE
BU/IBI 33]JITAHUH BBIITOJTHEHBI C
OIIMOKaMHU.

Y 10BIETBOPUTEIIHHO -
Teopernueckoe coaepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XO0IMMbIE TIPAKTUUECKUE
HaBBIKH pa0OTHI HE

3amuTa TeMBI BKJIFOYAET
peuieHue 3a1a4 B ayIUTOPUH B
TE€YEHUE OJTHOM Napsl U
MIPOXOJHUT I10CIIE U3YyUYECHUS
COOTBETCTBYIOLIETO

paszaena. bunersl COCTOAT U3
BOIIPOCOB, MO3BOJISFOIINX
OLICHUTH C(HOPMUPOBAHHOCTH
komnerennuii. Ha oTBeTHI
oTBoaMTCA 1,5 4aca.
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c(hOopMHUpPOBAHEI,
OOJIBIIIMHCTBO
MIPETYyCMOTPEHHBIX
[IPOrPaMMOM 3a1aHUH HE
BBITIOJIHEHO; TIPH
JOMOJIHUTEIIbHOM
CaMOCTOSITEJIbHON paboTe Haf
MaTepuaioM Kypca BO3MOXKHO
MOBBLIIICHHE Ka4ecTBa
BBITIOJTHEHUSI YY€OHBIX
3aJaHuH.
HeynoBieTBopuTenbHO -
Teopetuueckoe coaepkaHue
Kypca He OCBOEHO,
HEO0OXOAMMBIC MPAKTHUECKUE
HaBBIKU pabOTHI HE
c(hopMUPOBaHBI,
MPEAYCMOTPEHHbBIE
IIPOrpaMMoOi 3aaHus He
BBIIOJTHEHBI

TectupoBanue no
PO ICHHOU TEME

Tect conepxut 20 3agaHui,
MPAaBUIBHBIN OTBET Ha |
3aJlaHle COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyneHTy
MPEIOCTABIISICTCS IBE
TIOTIBITKHU JIJTST TTPOXOKICHHSI
Tecta. MakcuManbpHasi OlIeHKa
3a TecT - 20 6amnoB. Tect
CUHMTAETCS YCIICUTHO
MIPOMICHHBIM, €CITH CTYACHT
nain He meHee 60%
MpaBUJILHBIX OTBETOB (HaOpam
He MeHee 12 GaioB).

TecTtupoBanue
OCYILECTBIISICTCS, TUOO0 pHU
MOMOIIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHHSI, THUOO
C UCIIOJIb30BAaHUEM BBIJAHHBIX
TECT-3a/IaHul Ha OyMaKHOM
Hocurene. Bpems
tectupoBaHus 30 MUH. 3aTeM
OCYIIECTBJISIETCS IPOBEPKA
TECTa K3aMEHATOPOM U
BBICTABIISIETCA OIIEHKA
COIIACHO METOAMKHU
BBICTABJICHUS OIICHKHU.

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Texymuii KOHTPOJIb

Komnnexm 3a0anuit ona evinoanenusn pacuemno-zpagpuueckux paoom (PI'P)

PIrP Nel, yacmp 1

3amanue Nel. Jlanbl maTpuisl A =

-11 O
1 3 2| u B=
4 0 -3

Bsimonauts neiictus: A2 +8B' .

0 2
-3 3
1 -1

3ananue Ne2. ITpoaomkuTh JaHHOE MaTpuuHoe paBeHctBo (2A+3B)° —4A° —6AB =...

U IPOBEPUTH €TI0 AJId MaTpHUI] Awn Bwus IMEpBOTo 3aaHUs.

3aynanue Ne3. BeIUMCINTE ONpEeAETUTENb ABYMsI CIOCO0aMu: pa3yioKeHUEM IO MEpBOH
CTPOKE ¥ Pa3JI0KEHUEM 10 TIEPBOMY CTOJIOILY.




1 0 -1 2
0 2 1 -1
11 -1 1}
11 -2 1
3amanue Ne4. JIns qaHHOM MaTpHUIlbl HAWTH oOpaTHYIO MaTpuily. CrenaTh MPOBEPKY.
1 0 2
1 1 0]
-1 2 3

3aganue No5. Pemurs matpuunoe ypasaenne AXB =C (maiitu X). Cnenats npoBepky.

S P TR IS

3ananue Ne6. Halitu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3a0anusa no pewienuro cucmem JUHEHHBIX A12e0pauyecKux ypaeHeHuil
3ananue Nel. Pemuts cucreMy meronoM Kpamepa. Cnenatb npoBepky.
X, +4X, = X; =2
2X, +2X, +3X, =7
33X, +6X, —2%;, =1
3amanne No2. Pemnth cuctemy u3 Nel MeTo0M 00paTHOM MaTPHIIBL.
3aganue Ne3. Pemuts cuctemy u3 Nel meronom [Maycca.
3amanne No4. Pemnth HEOTHOPOHYIO CUCTEMY MeToioM ['aycca. Halitu oOmiee pemienue u
YaCTHOE pELICHHE.
X, + X, + 2%, +3X, =5
3%, +2X, —4X;, —2x, =1
oX, +4x, + 4x,=11
3amanne NoS. Pemuth 0THOpOHYIO CUCTEMY MeTosioM ['aycca. Haiitu oOriee pemenue u
OCP.
2%, +6X, —9%;, —9x, =0
4%, —5%;, +X, =0
3%, +3X, = TX,—4x,=0"
X, —3X, +2X; + 5%, =0
PI'P Nel, uacmp 2
3ananume Nel. TTokasathk, 4To BEKTOpEI M, N, P 06pa3yioT 6a3uc B MPOCTPAHCTBE U

Pa3OKHUTh BEKTOp & TI0 3TOMY Oa3uCy:

m=@1-12),n=(20,3),p=(-2,-11),a=(5,-413).
3amanue No2. Jlaubl BekTopbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPHI d U b.

m=(28,-8,8),n=(-216,—6), a=2m+n,b =2n-m.

A
,ecn | M|=6v2,|n|=2, (M) =135, a=6n-m.
3ananme Ne4. Jlan A ABC . Haittu £ B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x" Bektopsl d u D mepnenmukyssapubi?

3amanne Ne3. Haiitu |§
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a=(x;1;,-4),b=(x-3;12; x).

3aganue Ne6. Haiitu miomaas napauienorpaMma, oCTPOEHHOTO Ha BeKTopax a u b .

a=2m - 5n,b =+, M| =12, =3, (7, ) =%.
3amanue No7. Haiitu mmomans Tpeyromsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).
3ananue No8. JlaHbl BEeKTOpHI @, b, T . Beusicuuts — KOMILIaHAPHBI JIU BEKTOPHL. Eciu
BEKTOPBI HE KOMIUTAHAPHBI, TO HAWTH 00bEeM NapaiesienuIea, MOCTPOSHHOTO Ha BEKTOpax
a,b,cu OTIPEICNIUTh — KaKyI0 TPOUKY OHH 00pa3yloT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
3amanue No9. Jlns nuHEHOTO onepatopa A 3aJaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ag,, Ag,, Ag€,. 3amucars MaTpuny oneparopa A B Oasuce €, €,, €, u HaiiTH 00pa3
aneMeHra X .
Ae =7¢e +3¢e,-2¢,, Ae,=¢,—-¢€,+4e,, Ae,=2¢e +2¢,+3¢€
X=2¢, —4¢e,+¢,.

31

3ananue Nel0. Haiitu coOcTBEHHBIE 3HaUE€HUSI M1 COOCTBEHHbBIE BEKTOPBI IMHEHHOTO

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

PrP No 1, uacmo 3
Baganue Nel. Tlpsimast |, mpoxomut uepes Touky A mapamienso Bekropy { . [psmas |,

NPOXOJIMT uepe3 Touky B neprnenaukynsprao Bektopy N . HaiiTu Touky nepecedeHus NpsiMbIx 1
yron mexxay Humu, ecmn A(3;5), 0 (1;3), B(0;5), n(-3;4).

Baganue No2. [Tana npsivast |, . ITpsmast |, mpoxomut uepes touku A u B. Haiitu
paccrosiHre OT TOUKH Tepecedenus npsmbix |, u |, mo npsmoii |, .

|1:{>;z;ft+‘4? A(4;0),B(7:3), I,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrostaue ot Toukn M, 10 mockoctn @ , npoxomsiieii yepes
touky A mepnenmukynsipro Bexkropy N, ecim M, (0; 1;7), A(2;-1;4), N(6; 22; -3).

3azmanue Ned4. Haiiti yroa Mex1y IUIOCKOCTBIO (¢ ¥ INIOCKOCTBIO 3, IpOXoJsiieii uepes
touku A, Bu C,ecim a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanne NoS. 3amucaTh KAaHOHHYECKUE YPABHEHHS TIPSIMOM, 3aTaHHOW OOIIUMH
YpaBHEHHUSMHU.

X+2y-9z2-10=0;
{3x+4y+82—24:0.

3aganve Ne6. Hailitn Touky nepeceuenus npsamoii | m mmockoctn @ yron mexmy

HUMH.
I :XLZ:X:Z—_l; a:x+2y-32-12=0.
3 4 -2

Baganue Ne7. Tlpsimast |, mpoxomut uepes Touku A u B. Ipsmas |, mpoxoxur gyepes

TOUKY M TEpIEeHIUKYISPHO IIocKoCTH ¢ . Haiitu yron mexy npsimbivu |, u |, u BbIsicHuTS —

JICXKAT JIM OHHM B OJTHOM IJIOCKOCTH HIIH CKpCIIMBAKOTCA.

A(9;-31),B(4,4,-5,M (-111-11), a:2x+3y-z-1=0.
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2 2
X+
3amanue Ne8. Iy qaHHON KpUBOM % + ;/—5 =1 yxa3aTb (OKyCHI, SKCLIEHTPUCHTET,

AUPEKTPUCHL. [TOCTPOUTH KPUBYIO, H300pa3uTh (HOKYCHI, AUPEKTPHUCHL.
Sagarme Ne9. TlpuBectn ypaBrerue kpusoii 9X° —25y° —18x+200y —616 =0 «
KaHOHUYECKOMY BHY U TIOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KOHmpoIbHLIX padbom
Bapuanr.

1. HaiiTi 3Ha4eHNs: MATPUYHOrO MHOrouneHa F(A)

-1
f(x):—x3+2x2—x+3,A=[ Oj
3 2

2. HaiiTu paHr MaTpuiibl IpUBEIECHUEM K CTYIIEHYaTOMY BULY

1 2 1
3. BeraucnuTh onpeneauTeNs IPUBEICHUEM K CTYIIEHIaTOMY BHLY 3 -5 3
2 7 -
4. Haiitu maTpuiry, oOpaTHyro naHHou (a). Pemnts MatpudyHoe ypaBHeHuE (0)
121 1 -2 2 3 5
a) |3 -5 3 6 Tx =]
@ ©) (—3 4} (3 -1 Oj
2 7 -1

5. Pemuth cucteMy ypaBHeHHH. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemmuts cucreMy ¢ moMoIisio oOpaTHOl Matpuilsl 1 o hopmyrnam Kpamepa (0)

4X, +9%, —5%X; —8X, =5 X, +2X,+ %X =5
(a) 13X, +7X, —2x,—4x, =4 (6) 3%, —5X, +3X;, =—7
2X, +5X, + %X, +3%X, =3 2X + 17X, — X%, =13
Bapuant
1. Pacniucars paznoxxenue BekTopa ;( 110 BEKTOpam B, a,F
x={5-12,1}, p={1-3,0}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHbI I BEKTOPbI 5 51 a ?
a={2,01}, b={-231, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepuHamu B Toukax AAAA,.
A(-2,4,8), A(4-12), A(-8,7,10), A(-3,4,-2)
Hartitu:

a) yron mexxay peopamu AA,, AA,
0) 00beM TUpPaMUIBI
B) JUIMHY BBICOTHI OITyIIEHHON Ha rpanb A A A,

T') HAWTH JJIMHY MEANAHbI, IPOBEICHHYIO U3 BepnHbl A K pedpy A A,

4. BoIYUCIHTH TUIOMIAb TIAPAJUIeIOrpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b o — yron
MEXIy BEKTOpaMu P H (
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Bapuanr
1. Haiiri paccrostuue ot Toukn M, 1o miockocru (M;M,M,):

M, (-9;10;2), M, (0;7;-4), M,(4,8,-1), M,(—21;3)

o Ix+y+z-2=0
2. BeimcaTth kaHOHHYECKOE YPaBHCHUC IIPSIMOU:

X-y-32+6=0
3. HaiiTi Touky nepeceueHus NpssMOi U MJIOCKOCTH: X=2 = yI3 -z 21 u
X+y+22-9=0.
4. Haiitu Touky P, cummerpuynyto Touke P oTHOCHTENBHO mpsimoii | : P (0; -1 3) u
x-1 'y z
1 11

5. Hanucatp ypaBHEHHE TUIOCKOCTH ¢ MPOXOAAIICH yepe3 TOUKy M, U nmepneHauKysipHoO
npsmoii (M;M,): My(3;2;0), M, (415), M,(2,-14).

6. Haiitu KOCHHYC yIiia MEXIy IUIOCKOCTSMU O U O, .

o, :3X—y+3=0, o, : x-2y+52-10=0

Bapuanm 3a0anuiit mecma
-2 0 8 1 -5

1.1. Haiitu panr MaTpuibl IPUBEJCHUEM K CTYIIEHYaTOMY BUIY s 2 s 3 13

11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemmth MaTpuyHOE ypaBHEHUE X =
-3 4 3 -1 0

X +2X, + X, =5
1.3. Pemuts cucremy no popmynam Kpamepa 3%, —5X, +3x%, =7
2X +TX, — %, =13
2.1. HammucaTh pasnoskeHre BEKTOpa X o BEKTOpaM p.q,r X = {5, —12,1} , B = {1, -3, 0} ,
q={1-11}, r={0,-12}

2.2. BBIUMCITUTD TUTOMIA (b MapajiesiorpaMMa, MOCTPOEHHOT0 Ha BEKTopax a U b a — yron
MEXIy BEKTOpaMu P H Q

A-2p+0,6-p-3,  [pl=2. -2,  a=T
2.3. lana nupamuna c BepmmHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),

A,(-5,1,0)
HaiiTi 1nuHy MeanaHbl, IPOBEJCHHYIO U3 BepIInHEl A K pedpy A, A
Xx—-2 y-3 z+l

3.1. HaiiTu TOuKy nepecedeHus IpsiMOi U MIOCKOCTH: 1 A

U X+y+2z-9=0.
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3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOcuTensHO npsiMoit | : P(O; -1 3) u

x-1 vy z

1 -1 1

3.3. HanucaTh ypaBHEHUE MJIOCKOCTH ¢ MPOXOJsILel uepe3 Touky M, u
HepHeHAUKYIApHO  npsMoit (MM, ): M, (3; 2, O), M, (415), M,(2-14).

4.1. Jlana kpuBasi BTOPOro nopsiika x° +4y> —12x+16y+16=0. [lonyunTs KaHOHHUYECKOE
ypaBHEHHE KPUBOU M MOCTPOUTH .€€

’ ’ !
4.2. CoctaBuTh MaTpully Iepexoza ot 0asuca e,e,,e, k 0asucy e ,e, e, , eciu
€ =26 +6€,+6,; €,=6 —6€,+6,; €, =6 + 26, +6€,

7.3.2 TlpomexxyTouHasi aTTeCTALUs

BO”pOCbl K IK3aMeny

Bomnpoc Komnierennus

Matpulibl, TUTIBI MATPUIL. OIIK-1
Omneparuu ¢ MaTpHUIIAMHU, KX CBOMCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIbHBIX MATPULL. OIIK-1
Martpuynas ¢hopma 3aIucy CUCTEMBI IMHEHHBIX aJIreOpandecKrX YpaBHEHUH. OIIK-1
Ornpenenurenu U UX CBOWCTBA. OIIK-1
[TonsiTue onpenenutens. MUHOPHI U anreOpandecKue JTOTOJTHEHHUS. OIIK-1
Cuctembl TMHEHHBIX aNTreOpandecKux YpPaBHEHHM, OCHOBHBIC TIOHSTHS 1 OITK-1
OIIpEeCICHUSI.

[IpaBuno Kpamepa pemenust CucTeM JUHEHHBIX YPABHEHUH. OIlK-1
OOpaTHas MaTpuIia U €€ BEIYHUCIICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHOM OIK-1
MaTpHIIbI.

Pemrenune cuctem TMHEHHBIX aareOpandecKkux ypaBHEHHI METOIOM O0paTHOM OITK-1
MaTpHIIbIL.

Meron ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUI. OIIK-1
Penienue npou3BoJIbHBIX CUCTEM JJMHEMHBIX YpaBHEHUH MeTo10M ["aycca. OIIK-1
Panr matpuuel. Teopema Kponekepa — Kanesu. OIIK-1
OnHOpoAHBIE CUCTEMBI J'I‘II/IHeI\/'IHHX ypaBHeHui. Kpurtepuii cyiecTBoBaHus OIK-1
HETPUBUAIBHBIX PEIICHHI.

[ToHsiTHE BEKTOpA U JIMHEHHBIE ONIEpallUK HaJl BEKTOPAMH, CBOMCTBA ONEPALUH. OIIK-1
JluneiiHas KOMOMHAIIMSI BEKTOPOB. OIlK-1
JIuHeiiHas HE3aBUCUMOCTD U JIMHEWHAS 3aBUCUMOCTb T€OMETPUUYECKUX OITK-1
BeKTOpOB. Kpurtepuii IMHEIHON 3aBUCUMOCTH.

[Tonsitre 6a3zuca. KoopanHaTel BEeKTOpA. OIIK-1
OpToHOpMUPOBaHHBIN Oa3uc. Pa3nokeHne BeKTopa 1Mo BeKTopam Oas3uca. OIIK-1
YnopsigoueHHasi TpOWKa BEKTOPOB. OIlK-1
CkansipHoe, BEKTOPHOE M CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OIK-1
OPTOHOPMHMPOBAHHOM Oa3uce.

VY ci10BHS OPTOrOHAJIBHOCTHU, KOJUIMHEAPHOCTH M KOMILIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHble NPOCTPAHCTBA. OIIK-1
Martpuia nepexoza ot 6asuca K 6a3ucy. OIIK-1

Co06cTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUCHUSI MAaTPHUILIBI. OIIK-1
Cucremsbl kKoOopauHAT. JleKapTOBBI MPSIMOYTOIbHBIE KOOPAMHATHI HA TJIOCKOCTH OITK-1
U B IPOCTPAHCTBE.
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[TonsipHasi cuctema KOOpIMHAT. OIIK-1
PaznuyHple TUIIBI YPAaBHEHUH IJIOCKOCTHU U MPSMOM. OIIK-1
Brrunciienue paccToSsHUN MEXIYy IBYMSI TOYKaMH, TOUKOW U MPSIMOM, TOUKOH U OIK-1
IIJIOCKOCTBIO.

BrrunciieHre pacCTOSHUSI MEXY CKPEUIMBAIOIMMUCS MPSIMBIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMH, MPSIMOM U TUIOCKOCTBIO, IBYMSI OITK-1
IJIOCKOCTSIMHU.

Kpussie BTOporo nopsigka ux reOMETpUIECKUE CBOMCTBA U YPaBHEHHS. OIK-1
[IpuBeieHrEe KpUBOM BTOPOro MNOPsAIKA K KAHOHUYECKOMY BUIY.

Kanonnueckue ypaBHEHHsI 3JUTUIICA, TUIIEPOOJTBI, MapadoJIbl. OIIK-1
YpaBHEHHE TOBEPXHOCTHU BTOPOTO MOPSIKA. OIIK-1
Kanonuueckue ypaBHeHUsl chepsl, JILTUIICOMA, KOHYCOB, THIIEPOOIOUIOB, OIK-1
1apaboI0uI0B.

Tunosbie BapuaHTbI O0UJIETOB
1o JucuuIuiiie «J/Iuneiinas anaredpa»

MUWUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHM S POCCUNCKO
®EJIEPALIIN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHUE BBICIIETO OBPA30BAHUS
«MOCKOBCKHWI OJATEXHAYECKHA YHUBEPCUTET»
(MOCKOBCKH MOJIUTEX)

Huctmnmmna  «JIuHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenyu U UX CBOWCTBA.
12 -1 2
2. PemmTh MaTpuuHOEe ypaBHeHHME XB=A,eciu A= (2 J, B =( 0 1J .
X +2%, =-1
4. ]JlaHBI BEKTOpHI @ =(-5,9,8), b =(-3,1-2), € =(-8,10,-10) . [IpoBepuTh — KOMILJIAHAPHBI JTH OHHU.
Ecnu Het, HallTH 00beM Tapauieenue/ia, IOCTPOEHHOrO Ha BEKTOpax a,b,c.
5. Haiitu yron mex/y BektopaMu a=(1-2-2) 1 b =(2,0,).

3. PemmuTh cuctemy MeTO10M 00OpaTHOM MaTPHUIIBI {
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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=A"  ecmm A=|3 1 0.
011
4x; —2Xy +3X%3 =12,
3. Pemmre cucremy ypaBHeHu# MeTonoM ['aycca < ¥ +5x, —3x%; =1,
2% +3Xy —2X3 = 3.
4. Tlokasatb, 94TO BEKTOpbI M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTRBE.
5. Jlano obmiee ypaBHeHME mpsiMoi  —2x+3y—5=0. Hamucars: ypaBHeHHE 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.



