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1. Henun, 3a0a4m ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AUCHHUILIHHE

K oCHOBHBIM ye/i2m OCBOCHUS TUCHUIUIMHEI «JInHelHas anredpay ciaenyeT OTHECTH:
— BOCHHUTaHHE y CTY/JCHTOB OOIIei MaTeMaTH4eCKON KYJIbTYpBbI;
— MpUOOpEeTeHne CTYACHTAMH HIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAHUN, YMEHUN U HaBBIKOB;

— pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY U JA€TYKTUBHOMY MBIIIJICHUIO HApPSTY C
pa3BUTHEM MaTEMATHYECKON MHTYUIIUY;

— yYMEHHE CTyJCHTaMH Pa3BUBATh HABBIKUA CAMOCTOSTEILHOIO U3YUCHHSI YUeOHOH U HAyYHOH
JIUTEPaTypBl, COACPIKALIENH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThI;

— TMOATOTOBKY CTYJICHTOB K JIESTEIIbHOCTH B COOTBETCTBUHU C KBATU(UKAIIMOHHON
XapaKTepUCTUKON OakajaBpa Mo HaIllpaBJICHUIO, B TOM Yucie GopMUpOBaHUE YMEHUIN
UCIOJIb30BaTh OCBOEHHBIE MaTEMAaTHUYECKHE METO/IbI B MPOPECCUOHANBHOMN JAEITEIbHOCTH.

— MOATOTOBKY BBICOKOKBAJIM(ULIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUPPOBOIA
TypOYJIEHTHOCTH U BBICOKMX TEXHOJIOTHUECKUX PUCKOB COBPEMEHHOU ITU(PPOBOH
SKOHOMHUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS TUCHUTUIMHEI «JInHeliHas anreOpay clieyeT OTHEeCTH:

— OCBOEHHE CTYACHTAaMHM OCHOBHBIX IOHSATHH, METOAOB, (opMupyromux oOmIyro
MaTeMaTHYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JIJIs YCIIEIIHOTO PELICHNUs IPUKIIATHBIX 33/1a4;

— (dopmupoBaHue y CTyAeHTa TpeOyeMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €0
HAIMpPAaBIICHUIO TIOJTOTOBKA M 00ECIEYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha DPBIHKE

Tpyaa.

O6yuenue mno pucuuiuinHe <«JIuHelHas anreOpa» HampaBieHO Ha (QOopMUpPOBaHUE
y 00y4aronmxcs CIeIyIINX KOMICTCHIIHN:

Kon m HaumMeHoBaHue KOMIIeTECHIIUH NHaukaTopbl 10CTHKEHUST KOMIIETeH U
OIIK-1. CnocoGeH pemaTh BOIPOCHI NOIIK-1.1 IIpumensieT MaTeMaTU4E€CKHE METO/IbI
npodeccuoHaNbHOM e TEIbHOCTH Ha JUISL pEIIeHUs MHKEHEPHBIX 3a/1a4, aHAJIU3UPYET U
OCHOBE €CTECTBEHHOHAYYHBIX U UHTEPIPETUPYET MaTEMaTHUECKUE MOIETH
OOIIEeMHKEHEePHBIX 3HAHHI, METOIOB (U3UYECKUX MPOIIECCOB U TEXHUIECKUX CHUCTEM.
MaTEMaTU4YeCKOro aHajin3a 1
MOJETUPOBAHUS NOIIK-1.2 Ananu3upyeT naHHbIE, BBISBIISIET

3aKOHOMECPHOCTH, ACIaCT 000CHOBaAHHBIE BbIBOAbI

NOIIK-1.3 Kputnuecku nusmepsieT pe3yiabTaTbl
pacyeToB U OLIEHOK, BHOCUT KOPPEKTUPOBKHY;
aIalTUPYET TEOPETUUECKUE 3HAHUSL I PELICHHUS.

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

Juctunnuaa «JluHeliHas anreOpay» OTHOCHUTCS K 00s3aTeIbHOW YacTH 00pa3oBaTeIbHOU
nporpammsl 010ka b1 «/luctummmas! (MOTyH)».

HucuumnuHa «JIuHelinas anredpa» oOecreuynBaeT N3ydeHne JUCIUTLINH:

B obs3amenvuou wacmu:

— MareMaTnuecKkuil aHam3;
— duzuka;

— XuMUs MaTepUaJIOB;



WHudopmanoHHbIe TEXHOJIOTUH B IPO(EeCCHOHAIBHOM JesITeIbHOCTH;

KonctpyupoBanue u MOAeTUpOBaHUE PEKJIAMHBIX apT-00HEKTOB.

B uacmu, ghopmupyemoii yuacmuukamu 06pazo8amenbHulX OMHOUEHUN!

3D-Buzyanu3alus peKIaMHbIX apT-00BEKTOB.

B wacmu snexmushblx OMCL;MI’IJZMH.'

Cucrembl MCHC/IPKMCHTA Ka4CCTBAa MPOU3BOACTBA XYJOKCCTBCHHO-IPOMBIIIJIICHHBIX

00BEKTOB.

3. CTpyKTypa M cojep:kaHHe U CHUILTHHbI

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTABISIET 3 3auéTHble equHUITB! (108 qacoB).

3.1. Buabl yueOHoii padoThl U TPYAOEMKOCTD

Ne Bux yuebHoii padoTbr KoauuecrBo | CemecTpsl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B Tom umcne:
1.1 | Jlekuun 16 16
1.2 | CemuHapckue/IpakTHUECKUE 3aHITHS 32 32
1.3 | JJaboparopHble 3aHATHS 0 0
2 | CamocTosiTeIbHAs1 padoTa 60 60
B Tom umcne:
21 | PI'P 26 26
2.2 | IlogroroBka K ceMUHapy 24 24
2.3 | IlogroroBka K 3K3aMeHY 10 10
3 | IlpoMexxyTouHasi aTTecTalUs
3adet/nud.3aueT/>K3aMeH - DK3aMeH
Hroro 108 108

3.2. TemaTu4yeckuii NJaH U3y4eHHU s AUCIUNINHBI

TpynoéMKoOCTh, 4ac
AyauTopHasi pabora
Camo
J:/—’ Pasie b1/ TeMbI CeMHH/a Jlabop | Ilpakr | cTosAT
AHMCIUTLIHHBI Beero | Jlex pckue/ | aTopH | M4YECK | edbHa
n - NpaKkTH |  bIe ast s
H YeCKHe | 3aHATH | moaro | pador
3aHATHUA A TOBKa a
1 Paznen 1. DneMeHThI JJHHEHHOMH 38 6 12 0 0 20
ajredpol
11 Tema 1. Marpuiibl, 1eCTBUA HAl 6 2 2 0 0 5
MaTPHUIIAMHU.




1.2

Tema 2. Onpenenurenu, X CBOMCTBA U
BbIUNCIICHUE. MaTpruyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHCHUM.

1.3

Tema 3. OOparnas marpuua u eé
HaxOoXJeHrne. MaTpuyuHas 3arnuch
CHCTEMbI JINHEHHBIX YPABHEHUM.

1.4

Tema 4. CucteMbl IUHEHHBIX
anreOpanyecKnx ypaBHEHUH, OCHOBHBIE
MOHSTHS U OTpeielieHus. Pemrenue
CHCTEM JINHEHHBIX YPAaBHEHUN METOJI0M
Kpamepa, meToiom oOpatHoit
MaTPHIIBL.

1.5

Tema 5. Pemienue cucrem JIMHENHBIX
ypaBHeHul MetosioM ["aycca. Panr
Martpuiibl. Teopema Kponekepa—
Kanenmu.

1.6

Tema 6. Meron I'aycca nns pemeHus
IIPOM3BOJIBHBIX CUCTEM JTMHEWHBIX
ypaBHeHUH. OTHOPOJAHBIE CUCTEMBI
JIMHEUHBIX YPABHEHUMN.

Pa3nes 2. JieMeHTBI BEeKTOPHOI
ajnredpol

34

10

20

2.1

Tema 1. Bextopsl. JIuneiinbie
OTEpaLMK HAJl BEKTOPAMH, UX
cBolicTBa. JInHeHbIE KOMOMHAIINA
BEKTOPOB. JINHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBHCUMbIE CHCTEMBI
BEKTOPOB.

2.2

Tema 2. [Tonsitue 6a3uca. KoopauHatsl
BekTopa. KommnHeapHOCTb,
OpPTOrOHAJIBHOCTh ¥ KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxanspHOe IpOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOM3BEICHUE JIBYX BEKTOPOB, €T0
CBOMCTBA.

2.4

Tewma 4. CmenianHoe MPOU3BEICHHE
TPEX BEKTOPOB U €r0 CBOMCTBA.
Brruncnenne o6bpéma
napasuienenumena. Y ciiopue
KOJUIMHEApPHOCTH, OPTOTOHAIBLHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3wuC.
Brruncienue ckansipHOro, BEKTOPHOTO
Y CMEUIaHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JIaHHBIX KOOPAUHATAMU B
OPTOHOPMHPOBAHHOM Oazuce.

2.5

Tema 5. JIuneiiHble NPOCTPAHCTBA.
ba3zuc 1 pa3MepHOCTb JIMHEWHOTO
IpocTpaHcTBa. Marpuna nepexoja ot
OJIHOTO 0asuca K APyromy;
npeoOpazoBaHre KOOPAUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS
JIMHEMHOTO oneparopa.




3 Pa3zgen 3. KoMmiekcHbIe YHCIa U 14 2 4 0 0 8
MHOT0YJIEHDI

Tema 1. MHOXECTBO KOMIUIEKCHBIX
3.1 | uncen. opMBbI 3aMMCH KOMIUIEKCHBIX 8 2 2 0 0 4
quced.

Tema 2. Onepanuu HaJl KOMIJIEKCHBIMU
YqucJjiaMu. PaBJIO)KGHI/IG MHOI'OYJICHA Ha

3.2 6 0 2 0 0 4

MHOKHUTENH (OCHOBHASI TEOpEMa

anreopsl).

4 Paznen 4. AnHasmnTn4eckas 29 4 6 0 0 12
reoMeTpusi

Tema 1. Cuctembl KOOpAUHAT.
4.1 | PaznuuHble BUABI YpaBHEHUI 6 2 0 0 0 4
IUIOCKOCTH M IPSIMBIX.

Tema 2. Pa3znuyHble BUJIbI ypaBHEHHI
4.2 | mI0CKOCTH, MPSIMOM HA TUIOCKOCTH U B 6 0 2 0 0 4
IPOCTPAHCTBE.

Tema 3. B3aumHoe pacnosioskeHue
IPSMBIX HA MIJIOCKOCTH U B
IIPOCTpaHCTBE. Boruncienue

43 paccTosiHu MEXTy JIBMsl TOUKaMH, 4 0 5 0 0 5
MEXAy TOUYKOM U npsaMoin. Bzaumuoe
pacmoJiokKEHUE MIOCKOCTEH.
Brluucnenue paccTossHUSI MEXY
TOYKOW M IJIOCKOCTBIO.

Tema 4. Kpussle BTOporo nopsiika, ux
r€OMETPUUYECKUE CBOMCTBA. Y paBHEHUS
3JUTHATICA, TUTIEPOOJIBI, TapadOJIbI

44 OOu1ee ypaBHEHHE KPUBOH BTOPOTO 6 5 5 0 0 5
" | mopsinka. IlpuBenenue ypaBHeHUI
KPHUBBIX BTOPOTO MOPsAKa K
KaHOHUYeckoMy Buay. [loBepxHOCTH
BTOPOTO MOPSAKA.

Hroro | 108 16 32 0 0 60

3.3.  Conepxkanue TUCHUTIUHBI

Paszgea 1. DiieMeHTHI JIMHEHHOM aJaredpbl

Tema 1. Matpuupbl, 1elicTBUS HaJ MaTPULIAMH.

Tema 2. Onpenenureny, UX CBONWCTBA U BbIYMCIEHUE. MaTpUuHas 3alIMCh CUCTEMBbI JIMHEHHBIX
YpaBHEHUU.

Tema 3. OOparnas maTpuiia U €€ HaxokaeHue. MaTpuyHas 3alUCh CHCTEMBI JIMHEHHBIX
YpaBHEHUM.

Tema 4. Cucrembl IUHEHHBIX anreOpaMyecKUX YpaBHEHHH, OCHOBHBIC TOHATUS U
ompeneneHus. PerneHne cucteM JIMHEHHBIX ypaBHeHHH MetojgoMm Kpamepa, meTomom oOpaTHOM
MaTpULBI.

Tewma 5. Pemienue cucrem JIMHEMHBIX ypaBHEHUN MeTooM ['aycca. Panr marpunsl. Teopema
Kponekepa—Kanemnn.

Tema 6. Merton ['aycca nns pelieHHs MPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX YpaBHEHU.
OIHOPOAHBIE CUCTEMBI TMHEUHBIX YPABHEHHIA.

Pa3zgen 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. Bekrtopsl. JIuHelHbIE olepalvd HaJ BEKTOpaMH, WX CBOWCTBa. JIMHeiHbIE
KOMOHMHAIMK BEeKTOPOB. JINHEHHO HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.




Tema 2. Tlonsrue 6asuca. Koopmuuatel BekTopa. KommHeapHOCTh, OPTOTOHAIBHOCTD U
KOMIUIAHAPHOCTh BEKTOPOB.

Tema 3. CkanspHoe NMpou3BEACHUE BEKTOPOB U €ro CBOWCTBA. BeKTopHOE Npous3BeAcHHE
JIByX BEKTOPOB, €r0 CBOMCTBA.

Tema 4. CMmemanHoe TIpou3Be/ieHHe TPEX BEKTOPOB M €ro CBOWCTBA. Brrumcienne oonEma
napajuleJenunena. Y ciaoBUe€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHBI 0a3uc. Beruncinenue ckaasipHOTro, BEKTOPHOTO U CMEUIAHHOTO MPOU3BEICHUN
BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMHU B OPTOHOPMHUPOBAHHOM 0a3uce.

Tema 5. JluneiliHble TpocTpaHCTBA. bazuc W pa3sMEepHOCTh JMHEWHOrO MPOCTPAHCTBA.
Marpuina nepexojga OT OJHOrO 0Oa3uca K JApyromy; IMpeoOpa3zoBaHHE KOOPAWHAT BEKTOpa IpH
n3MeHeHnu 6a3uca. CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUCHHS IMHEHHOTO OIeparopa.

Pa3zgen 3. KoMniiekcHBIE YHC/Ia U MHOTOYJIEHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @OopMbl 3a1MCH KOMITJIEKCHBIX YHCET.

Tema 2. Onepauny HaJ KOMIUIEKCHBIMU YuciIaMU. Pa3iiokeHre MHOrowIeHa Ha MHOKUTENN
(ocHOBHas Teopema aiaredpsl).

Paznen 4. Anaauruyeckasi reoMeTpus

Tema 1. CucteMbl koopauHat. PaznuyuHbie BUAbI YPaBHEHUH MIJIOCKOCTH U MPSIMBIX.

Tewma 2. PaznuuHble BUIbl ypaBHEHHUH MIJIOCKOCTH, MPSIMOM Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

Tema 3. B3anmHOe pacroyiokeHHe NpSAMbIX Ha IIOCKOCTU M B IPOCTPAaHCTBE. Brluncienue
pacCTOSIHUM MEXAy JBYMS TOYKAMH, MEXIYy TOYKOM U mpsiMoi. B3anmHOe pacmosiokeHue
IJIOCKOCTEN. Bhraucienre paccTosHUs MEXKIY TOYKOW U IIIOCKOCTBIO.

Tema 4. KpuBble BTOporo nopsika, MX reoOMEeTpHUUECKHE CBOICTBA. YpaBHEHUS JIUIMIICA,
runepooibl, mapabonsr OOmiee ypaBHEHHWE KPUBOM BTOporo mopsaka. IIpuBeneHue ypaBHEHHA
KPHBBIX BTOPOIO MOPsAKA K KAHOHMYECKOMY BUly. [[OBEpXHOCTH BTOPOrO MOpsIIKa.

3.4. TemaTuka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHUS

IIpakTnueckoe 3anarue 1. MaTtpuubl, 1eHCTBUS Hal MAaTPULIAMHU.

[IpakTrueckoe 3ansatue 2. OnpenenuTeNn, UX CBOMCTBA U BhIYMCIEHE. MaTpuyHas 3anuch
CHCTEMBbI JINHEHHBIX YPABHEHU.

[TpakTuyeckoe 3ansatue 3. O6paTHas MaTpuLa U e€ HaXOXKAeHUE. PereHne cucteM JIMHEHHbBIX
ypaBHEHHI B MaTpU4HOM hopme.

[Tpaktrueckoe 3aHsiTne 4. CUCTEMBI JIMHEWHBIX aNreOpanyecKuX ypaBHEHUH, OCHOBHBIC
HOHSTHUSL U ONpefesieHus. PelleHne cucteM JIUMHENHBIX ypaBHEHHMM MeronoM Kpamepa, metogom
00paTHON MaTpUIIHI.

[IpakTrueckoe 3ansTue 5. PenieHue cuctem JMHEHHBIX ypaBHeHUH MetonoM [aycca. Panr
Martpuilbl. Teopema Kponekepa—Kanenmu.

IIpakTnueckoe 3anarue 6. Meron ['aycca mns pemieHus IponU3BOJIbHBIX CUCTEM JIMHEHHBIX
ypaBHeHUH. OZHOPOHBIE CUCTEMBI JINHEHHBIX YPaBHEHUM.

[IpakTrueckoe 3anstue 7. Bexktopel. JIuHEHbIE onepaluyu HaJ BEKTOpamMH, UX CBOMCTBA.
JluneliHOe MPOCTPAHCTBO TEOMETPUUECKUX BEKTOPOB. [loHATHE THHEHHONW KOMOWHAIIUA BEKTOPOB.
JInHENHO HE3aBUCHUMBIE U JIMHENHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Ipaktuyeckoe 3anstue 8. [loHsTHE O6a3Mca MPOCTPAHCTBA T€OMETPUUYECKHX BEKTOPOB.
Koopaunatrel BekTopa. OpToHOpMHUpOBaHHBIM 0Oazuc. KoyummHEapHOCTh, OPTOTOHATBHOCTh H
KOMILJIAHAPHOCTh BEKTOPOB.

IIpakTnueckoe 3ansaTue 9. CkalsspHOE NMPOM3BEICHUE BEKTOPOB U €r0 CBOWCTBA. Y CIOBHE
OpPTOTOHAJILHOCTH JIBYX BEKTOpOB. BekTopHOe Npou3BeAEHHE [BYX BEKTOPOB, €ro CBOWCTBA.
VYcnoBue KOJUIMHEAPHOCTH ABYX BEKTOPOB.

[Ipaktnueckoe 3anarve 10. CMemaHHOE MPOU3BEICHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruncnenne o0béMa mapajuienenueaa M HUPaMHIBL. Y CIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Bbluncnenue ckanspHOro, BEKTOPHOTO M CMELIAHHOI'O IPOM3BEIEHHI BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMU B OpPTOHOPMHPOBAaHHOM Oa3uce.



[Ipaktrueckoe 3ansarue 11. Jlunelinbie mpoctpaHcTBa. PaszmepHOCTs M 0a3uc JTUHEHHOTO
npocTpaHcTBa. Marpuua nepexoga oT oxHoro 0asuca k apyromy. IIpeoOGpazoBaHue KOOpIUHAT
BEKTOpa MpU M3MEHEHuH Oas3uca. JIMHelHble onepaTopbl, ASUCTBUS C JUHEHHBIMU ONEPAaTOPaMHU.
CoOcTBEeHHBIEC BEKTOPHI M COOCTBEHHBIE 3HAUYEHUS MATPHUIIBI (JINTHEHHOTO ONepaTopa).

[IpakTrueckoe 3anarue 12. MHOKECTBO KOMIIEKCHBIX yncen. DopMbl 3aucu KOMITJIEKCHBIX
yrcen. ApudmMeTrnueckue onepaniy HaJ KOMIUIEKCHBIMU YHCIIaMHU.

IIpakTnueckoe 3anstue 13. M3BieueHue KOpHEW M3 KOMIUIEKCHBIX uucenl. PasznoxeHue
MHOTOYJICHA Ha MHOYKUTEIHN (OCHOBHAS TeOpeMa ajreOphl).

[IpakTrueckoe 3anstue 14. PaznuuHbie BUBI ypaBHEHHM TIIOCKOCTH, MPSAMON Ha MIIOCKOCTH
U B IIPOCTPAHCTBE.

IIpakTnueckoe 3aHsTHe 15. B3anMHOe pacnosjokeHUE MpsAMBIX Ha IUIOCKOCTM U B
MPOCTpPaHCTBE. BpIUKCIEeHWE PACCTOSHUN MEXAY IBYMS TOYKAMH, MEXAY TOYKOW W MPSMOM.
Beluncnenre paccTosiHAS MEXAy CKPEIIMBAIOIIMMHUCS MpAMBIMA. B3auMHOE pacnosoxkeHue
IIJIOCKOCTEN. BrIunciaeHue paccTosHNs MEXIY TOUYKOU U IIJIOCKOCTBIO.

IIpakTnueckoe 3anarue 16. KpuBble BTOpOro mnopsigka UX TIE€OMETPUUYECKHE CBOICTBaA.
VYpaBHeHus diunica, TUnepOoisibl, mapadonsl OOmiee ypaBHEHHE KPHUBOM BTOPOTO IMOPSIKA.
[IpuBeneHne ypaBHEHUI KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUy. [loBepXHOCTH BTOPOTO
HOpsJKA.

3.4.2 JlabopaTopHbIe 3aHATHUS

JlabopatopHble 3aHATUS YIEOHBIM IJIAHOM HE MTPEyCMOTPEHBI.

3.5. TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBble mpoekThl (KypcoBbie paboThl) YU€OHBIM IJIAHOM HE MIPEYyCMOTPEHBI.

4. Y4ueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0eclieueHne

4.1. HopmatuBHble 10kyMeHTbI U 'OCTbI

1. ®IroC 29.03.04 «TexHomoruss  XyJIOKECTBEHHOH  00paOOTKM  MaTepHajoBy,
yTBEePXKAEHHBIHN nprkazoM MunoopHayku Poccun ot 22.09.2017 Ne 961.

2. AxkagemMudeckuid y4eOHBIH TIaH 1Mo HarpaieHuto moAarotoBku 29.03.04 «Texnomorus
XyJI0KECTBEHHON 00paboTKu MaTepuanoBy. [Ipoduis: «/{u3aitH 1 KOHCTPYHPOBAHHUE PEKIAMHBIX U
apT-00bekToBY». Dopma 00ydenus — ounas. 2026 .

3. OOpasoBarenpHasi mporpamMma Mo HampaBieHuto 1noarotoBku 29.03.04 «Texnomorus
XyJI0KECTBEHHON 00paboTKu MaTepuanoBy. [Ipoduis: «/{u3aitH 1 KOHCTPYHPOBAHHUE PEKIAMHBIX U
apT-006eKTOB». Dopma oOyueHust — ouHas. 2026 T.

4. Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4Ho-
TEXHOJOTH4eCcKOro pa3sutus Poccuiickoin denepannm.

5. Ilpukaz MunucrepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017
No 816 «OO6 yrBepxknennn Ilopsimka TNpUMEHEHHsS] OPTaHHW3AIUSIMH, OCYIIECCTBIISIONTUMU
00pa30BaTeNbHYIO0 JIEATEIBHOCTD, AJIEKTPOHHOIO OOyYeHUs, JWCTAaHIMOHHBIX 00pa3oBaTEIbHbIX
TEXHOJIOTHH MPU pean3aui 00pa30BaTeIbHBIX MPOTPAMM).

4.2.  QOcHoBHasi TuTEpaTypa

1. Topnau B.A. JIuneiinas anreOpa U aHaJIUTHYECKast TEOMETPUs: yUeOHUK I By30B. — 2-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 300 c. — ISBN 978-5-507-44063-4. — Tekcr:
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AJICKTPOHHBINA /! Jlansb: 3JICKTPOHHO-OMOIMOTEeYHAs cUcCTeMa. — URL:
https://e.lanbook.com/book/208664.

2. JluneiiHple anreOpa W aHAIMTUYECKAsh TeOMETpHs: y4eOHO-METOoAMYecKoe mocodue /
M.N. CxsopuoBa, 1.B. AutonoBa, A.I'. ParnoB, E.B. ConomonoBa. — Mocksa: PTY MUPDA,
2022. — 135 ¢. — Texkcrt: anmekTpoHHbIH // JlaHb: 351eKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB A. A. JIuneiinas anreOpa U aHaIUTUYECKas TeOMETpus: ydeOHUK. — MockBa:
OJIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Texkcr: snektponHbiii // Jlanb:
aseKTpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/333359.

4.3. JlonmoJHUTeJbHAs JUTepaTypa

1. Munocues B.b., 3yokoB B.I'., JIsxoBckuit B.A. Kypc marematuku s TEXHUYECKHX
BBICHIMX y4eOHBIX 3aBefieHUi: yueOHoe nocodbue. Yactp 1: Ananutuueckas reomerpus. [Ipenenst u
psanpl. ®yHKIIMK U TpoW3BOaHbIE. JIMHEHAsS U BeKTOpHas anrebpa — 2-¢ u3fd., ucnp. — CaHKT-
[TerepOypr: Jlanb, 2022. — 544 c. — ISBN 978-5-8114-1558-8. — TekcT: snextpoHHsIii // JIanb:
3NeKTPOHHO-OMbOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/211352.

2. Cuporuna N.K. Jluneiinas anreOpa 1 aHaTUTHYECKasi TEOMETPHsI: HHTEPAKTHUBHBIN KypC:
yaeOHoe Tmocobue g By3soB. — CII6.: Jlams, 2022. — 180 c¢. — URL:
https://reader.lanbook.com/book/230360?demoKey=780fcOb90abfef2133d27b5434796b19#1

4.4. DaekTpoHHBIE 00pa3oBaTebHbIE PeCypChl

[TpoBenenue 3aHATUI U aTTECTAIUI BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCcTaHIHMOHHOTO o0y4yeHus yHuBepcutTera (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeaporr «MaTtemaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam

IIPOI'PAMMBIL:

Haszpanue D0P Cchuika
Jluneiinas u BektopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u

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

Pazpaborannbsie DOP BKIIOUAIOT TPEHHUPOBOYHbIE U HTOTOBBIE TECTHI.

HOpH,Z[OK HpOBGI[eHI/IH pa60T B JUCTAHIIMOHHOM Q)OpMaTe YCTaHaBJII/IBaeTC}I OTACIIBHBIMHU
pacropspKeHUSIMHU TTPOPEKTOopa Mo y4eOHOH paboTe U/Uih IEHTPOM Y4eOHO-METOIMYECKOM paOOTHI.

Kaxxplii cTyIeHT oOecrieueH HHIUBUYaTbHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K 3JICKTPOHHOM
oubimmorexke MockoBckoro Ilonurexa:

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

HNHTepHeT-pecypchl BKIIOYAIOT y4€OHO-METOAUYECKHE MaTepHAIbl B SJIEKTPOHHOM BHJC,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTuyeckoro o0pa3oBaHUs»:

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

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

[Tone3nsie yueOHO-MeTOAMYECKHE M WH(GOPMAIMOHHBIE MaTepualbl MNpPEJCTaBICHbI Ha
calTax:

http://exponenta.ru

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «HTepHeT» s
OCBOCHHUA JUCHUITIIUHBI:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.
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4.5,
o0ecneuyeHue

JIMIIEeH3UOHHOE U CBOﬁO}IHO pacnpocrpansieMoe nmporpamMmmMHoOcE

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpeMeHHbIe NPOo(eccHOHATbHbIE 0a3bl JaHHBIX U HH(OPMALHOHHbIE
CIIPABOYHBIE CHCTEMBbI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 OCBOCHUA IMCUMILINHBI:

Ne HaunmeHnoBanme Ccbliika Ha pecypc JocTtymHocTh
HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI
JocTtynHa B cetn
1. Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTrpaHUYECHUN
WudopmanoHHbIe pecypehl ,
2. Ceru Kocysbrantl Lioc http://www.consultant.ru | JoctymHo
ITopran @enepanbHbIX
3. | FOCYAAPCTBCHHBIX http://www.fgosvo.ru JloCTyIHO
00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIETO OOpa30BaHUS
DJIEKTPOHHO-0M0/IHOTEYHbIe CHCTEMbI
1. |Jlams https://e.lanbook.com/ gOCTyHHa B ceTn Mureprer
€3 OrpaHUYEeHUN
2 IPR Books https://www.iprbookshop [ Joctymua B ceTH WuTepHer
.ru/ 0e3 orpaHMYCHHI
IIpodeccnonabHbie 0a3bl JAHHBIX
baza nanHbIX HaydHOU http://www.elibrary.ru JlocTymHo
1. |»snexTpoHHOM OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com | IocTymHo
— HoJIUTeMaTH4YecKas
pedepaTuBHO-
2. | Oubnuorpapuueckas u
HayKOMEeTpHUYecKas
(bubmmomeTpuueckas) 6aza
JaHHBIX
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5. MarepuajbHO-TEXHMYECKOe o0ecrevyeHue

MarepuanbHO-TEeXHHUECKasT 0a3a yHUBEpCUTETa O0ECIeUMBAET IMPOBEACHUE BCEX BHUIOB
3aHATUH, MPETYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET NEHCTBYIOUIMM CAaHUTAPHBIM U
IPOTHBOIIOKAPHBIM ITPABUIIaM M HOPMaM.

Kagenpa «Maremartikay He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM ()OHIOM M UCTIONB3YET
y4eOHbIe ayTUTOPUH U3 00IIero GoHa YHUBEPCUTETA.

IIpy HeoOXOOMMOCTH JUISI TPOBEICHHS HMHTEPAKTUBHBIX IPAKTHMYECKUX 3aHATHUH
UCTIONIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHl YHHBEPCHUTETA.

6. Meroauyeckne peKOMeH AU

6.1. MeToanueckue peKOMeHAANUM Jsl NPeNnoJaBaTejss MO OPraHU3aINUH
00y4eHus1

[Ipexne Bcero, cineayer oOpaTUTh BHMMAaHHE CTYACHTOB HA TO, YTO IMPAKTHYECKH BECh
M3y4aeMblii UMM y4eOHBIH MaTepuall He TpeOyeT Kakoh-TuOO0 CIenHalbHOW (IOTOJHUTEIHLHOM)
MOJATOTOBKH M BIIOJIHE MOKET OBITh YCHEUIHO WM3YYE€H, €CIIM CTYICHThI OyIyT MOcemarb 3aHsATHS,
CBOEBPEMEHHO BBIMOJIHATH JOMAIIHUE 3aJaHUs U IMOJIb30BaThcs (MIPU HEOOXOIUMOCTH) CUCTEMOMN
IUTAHOBBIX KOHCYJIBTALMH B TEUEHHE KaXKJIOro cemecTpa. Bomlemue B Kypc JHHEHHOW anreOpsl
pa3zensl SBIAIOTCS KIACCHUYECKUMU, B TO K€ BpEMs OHM OPUEHTHPOBAHBI HA MPAKTUKY, TOCKOJIBKY
UMEIOT ILIMPOKOE pacHpOCTpaHEHHWE JI1 PEUIEHHs] PAasHOro poAa 3ajad — Kak BHYTPH camoi
MaTe€MaTWKH, TaK M MNpPUKIaJHbIX. KX OCBOGHHME NOMOXET CTyIEHTaM JIOTMYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M IUCbMEHHYIO p€4b, YCIEIIHO IPUMEHSITh HAKOIJIEHHBIE
3HaHUA B po(ecCHoHaAbHOMN 1eATeNbHOCTH.

HeoOxomuMo ¢ caMoro Hauyana 3aHATHH pPEKOMEHAOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIbHYIO JIMTEPAaTypy, a B KOHLE CEMECTpa JaTh CIHUCOK BOIPOCOB ISl MOATOTOBKU K
IK3aMEHY.

Ha nepBom 3aHsTHH IO AMCUUILIIMHE CIIEyeT 00s3aTeIbHO TPOUH(OPMUPOBATH CTYACHTOB O
BUIC ¥ (hopMe MPOMEKYTOUHOM aTTeCTAlUH 110 JUCHUIUIMHE, CPOKAX €€ MPOBeICHHs, TPUMEHIEMbIX
BHJIaX TEKYILErO KOHTPOJIS.

W3noxxeHne TEOpEeTUYECKUX  IOJOKEHUH  JUCHMIUIMHBL  JOJDKHO — COINPOBOXAATHCA
WUTIOCTPAaTUBHBIMU ~ IIPUMEpaMH, TIIATEIbHO OTOOpPAHHBIMHU TpENoJaBaTeleM TakK, YTOObI
TEXHUUYECKHE TPYOHOCTH M BBIKJIAJKA IpPU PELICHUU 3aJadd HE OTBJEKAIU OT TIJAaBHOILO —
OCMBICIICHHS HWAEHM W CYTH HIpUMEHsSEeMbIX MeTonoB. CrenyeT Bcerja yKas3blBaThb HPUMEpPHI
PaKTUYECKOTO MPUMEHEHUS pACCMOTPEHHBIX Ha 3aHATHIX YpaBHEHUH U (GopMyII.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OpPraHW30BaHbl MpENoAaBaTesieM TakuM o0pa3om,
YTOOBl  OCTAaBaJOCh BpeMs Ha MEPUOAMYECKOE BBIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHOI pabOoThI B ayAUTOPHUH IS IPOBEPKH YCBOCHUSI U3JI0)KEHHOTO MaTepHaa.

[IperonaBaTenp, BEOyLUINH MPAaKTUYECKHE 3aHATHS, MOOJDKEH COTJIACOBBIBATH Yy4eOHO-
TEMaTUYECKHH TUIaH 3aHSATUH C JISKTOPOM, HCIIOJIb30BaTh €AMHYIO CUCTEMY 0003HAYCHHI.

[IpenoaBaTemnto cieayer JOOMBaThCA CUCTEMAaTHYECKON HETPEphIBHOM pabOThI CTYICHTOB B
TE€YEHHE CEMeCTPa, HE0OXOMMO BBIABIISATH CUIIbHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAY4HOH paboTe,
K Y4acCTHIO B Pa3HOr'0 poJia OJUMIINAAAX U KOHKypcax.

CTyaeHT AOKEH OLYIIATh 3aMHTEPECOBAHHOCTh IIPEMO1aBATENsS B TOCTUKEHNN KOHEUHOTO
pe3yabTara: B IpHOOPETEeHUH 00YJalOIMMHUCS IPOYHBIX 3HAHUHN, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uH(popMaLen s peeHus 3a1a4d B IpohecCHOHaIbHOU JesTEIbHOCTH.

OO6pazoBaTenbHBIC TEXHOJIOTHH.
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[IpoBenenne 3aHATMA W aTTECTAllMd BO3MOXXHO B JMCTAHIHUOHHOM ¢dopmare ¢
MPUMEHEHUEM CHUCTEMbI JHCTAaHIIMOHHOTO oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHoBe
pa3paboraHHbIX Kadeapoii «MareMaTHKay 3JIEKTPOHHBIX 00pa3zoBaTeiabHbIX pecypcoB (DOP) (cm. 1.
4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIACIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo y4eOHOH paboTe U/Uin IEHTPOM Y4eOHO-METOIMUECKOM paOOTHI.

6.2. MeTozmquKne YKazaHus 1Jis oﬁyqamumxm IO OCBOCHHUIO TUCHUIIJIMHBI

Pa3nes 1. DiieMeHTBI JIMHEHHOI ajaredpbl

[Ipexxne Bcero CTyOEHT AOKEH IMOHSATh, YTO YUCIIOBas MaTpHlla — 3TO TaliuIla Yucen
(mpuuéM 3Ta TaOIMIIAa MOXET UMETh OJMHAKOBOE YHCJIO CTPOK M CTOJOIOB, & MOXET OBITh U
IPSIMOYTOJIBHOM ), @ ONPEAEIUTEND TAKOW MaTPULIbI — 3TO YNCIIO, 3alIMCHIBAEMOE B BUJIE KBAAPAaTHOU
TaOJIMIIBI, TO €CTh OMPEACTUTEIH CYIIECTBYIOT TOJIBKO y KBAaJPaTHBIX MaTPUII.

Crnenyet oOpatuth 0co00e BHUMaHKE Ha OMEPALNI0 YMHOKEHUS MPSAMOYTOJIbHBIX MaTPHULL U
MOHSTh, KAKUM TOJIy4aeTCsl MOPSIOK MaTpUIbI-TTpon3BeieHuss. OCOOEHHOCTh ONepallii YMHOKEHUS
MaTpHIl 3aKII0YaeTCs B TOM, YTO MPOM3BENEHHE MATpUIl HE MEepPecTaHOBOYHO, TO €CTh, BOOOIIE
roBopsi, AB # BA. B aTom cienyet 00s3aTelIbHO YOAUTHCS, PEIINB COOTBETCTBYIOIIUE 3a/1a4H.

BaxupiM sBnsercs monsitue oOpaTHoM MmaTpuuibl. Hajmo 3HaTh yclioBUE CYIECTBOBAHHUSA
oOpaTHON MaTpuilbl W airoput™m e€ mnoctpoeHus. Ilocine HaxoXAeHUST OOpaTHOHW MAaTPHUIIBI
1esiecoo0pa3Ho JienaTh MPOBEPKY MPaBHIIBHOCTU MOJYYEHHOTO pe3ysbTaTa, NEpEeMHOXHB €€ ¢
HCXOJIHOM MaTpHIIeH (B UTOTE TODKHA MOTYyYUThCS SIMHUYHAS MAaTPHUIIA: ATA=E ).

[Ipu m3yueHuH ompenenuTesae HaAO YETKO YCBOUTH MOHATHS MHUHOpPA, alre0pandeckoro
JOTIONIHEHUS, 3HaTh MHOTOYMCIIEHHBIE CBOWCTBa ompenenutens. [[i1s OCBOEGHHUS TEXHUKU
BBIUMCJICHHS OIpeneauTeNell 1enecoo0pa3Ho, BBIOpaB IMPOU3BOJIBHBIM OIMpeNeIUTeNb BbIIIE
TPETHET0 MOPSAIKA, PACKPBITH €0 PA3IMYHBIMH CIIOCO0aMHU, IPUMEHSISI Pa3JIO’KEHHUE U 110 CTPOKaM, U
no cronbnam. OOpatuTe BHUMaHHE, KAKHE CTPOKH (CTOJIOLBI) MpEANoYTUTEeNIbHEEe BBIOUpATh IS
PACKPBITHUS ONIPEACIUTENS, YTOOBI YIIPOCTUTH €ro BhrurciieHne. OcoO0eHHO () PEKTUBHO BBIUUCIICHNE
OTIpEICNIUTENS C MOMOIIBI0 AIEMEHTApPHBIX MpeoOpa3zoBaHUil, MPUBOAAIIMX €0 K TPEYroJbHOMY
BUTTY.

[Ipu n3ydeHuu pemeHnii CUCTeM JIMHEWHBIX anreopanueckux ypaHeHui (CJIAY) obparute
BHUMaHUE Ha ycIIoBUs mpuMeHeHus: popmyn Kpamepa u metona obpaTHoi MaTpullbl. BHUMaTenpHO
pazbepute mpumepsl perieHus: nmpou3BoiabHEIX CJIAY metomom [Maycca (B ToM ymcie BBeIEHUE
0a3MCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3znen 2. DiieMeHTBI BEKTOPHOI ajreopbl

[Ipu n3ydeHnn TaHHON TEMBI HEOOXOIMMO OOpaTUTh BHUMAHHUE HA JTMHEHHBIC OTIEpAIH HAJl
BEKTOpaMH, Ha TMOHATHA JIMHEMHOW HE3aBUCUMOCTH M JIMHEMHOW 3aBUCUMOCTU BEKTOPOB, Ha
dbyHIaMeHTalIbHOE MOHATHE 0a31ca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oasmca), Ha
paslioKeHue BEKTopa 1o 0asucy.

3HaTh OMpENESICHUE, TEOMETPUUYECKUE CBOMCTBA CKAJISIPHOr0, BEKTOPHOTO W CMENIAHHOIO
MPOU3BEICHUN BEKTOPOB, (OPMYIIBI ISl UX BBIUYUCICHHUS B BEKTOPHOW W B KOOPAMHATHOU (popme.
OO0s3aTeNnbHO 3HATH W YMETh TIPOBEPSTH YCIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH H
KOMIUJIAHAPHOCTH BEKTOPOB.

Pasnen 3. KommiekcHbIe YHCJIa 1 MHOTO4YJ1€HBI

B stom paznene, mpexae BCEro, HaJl0 MOHATh, YTO KOMIUIEKCHBIE YMCIa MOSBUIUCH KaK
pacmupeHue MmoHSATUSL ACUCTBUTEIbHBIX uncen. Hy)kHO 3HaTh ompejeneHne U Tpu (HOPMBI 3aITUCH
KOMIUIEKCHOTO  4YHMcia  (anreOpanyeckyro,  TPUTOHOMETPHYECKYID W IOKa3aTeIbHYIO),
TEOMETPHUYECKYIO0 WHTEPIPETAIINI0 KOMIUIEKCHOTO YHclia (OCHOBAaHHYIO Ha B3aUMHO OJHO3HAYHOM
COOTBETCTBUU MEXKIY MHOXXECTBOM KOMIUJIEKCHBIX YHCEI U MHOMXECTBOM TOYEK KOMIIJIEKCHOM
IUIOCKOCTH), (hopmyy Diinepa. KoMruiekcHbIe driciia MOKHO H300pakaTh ¢ TOMOIIbIO BEKTOPOB Ha
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KOMILIEKCHOMU TuIocKocTH. [103TOMY onepariu cjIoKeHUs: U BBIYUTAHUSI KOMIUIEKCHBIX YHCEJ MOTYT
OBITH CBEJICHBI K OTIEPALMSIM CIIOKCHHUS M BEIYUTAHHUS COOTBETCTBYIOLINX BEKTOPOB.

Hamo 3Hatb W yMeTb BBINOJNHATH ONEPAllMM YMHOXXEHUS, [EJICHUS, BO3BEACHUS B
HOJOXKUTEIIBHYIO CTEIICHh KOMIUIEKCHBIX YHCEJ, 3alHMCAaHHBIX B TPHUTOHOMETpHUYECKOW (opme,
U3BJICUEHUS KOPHS N-0i CTETeHN U3 KOMITJIEKCHOTO YHUCIIa.

Cnenyer oOpaTWTh BHMMaHHME Ha TO, YTO MHOXKECTBO KOMIUJIEKCHBIX YHCEN SIBIISAETCS
3aMKHYTBIM, TO €CTh JII00as anredpandeckas oneparus Haj KOMIUICKCHBIMHU YHCIaMU HE BBIBOJIUT 3a
npeenbl 001acTH KOMIUIEKCHBIX YHCEIT.

Hano 3HaTh 1 yMeTh HAXOIUTh PA3TI0KEHHE MHOTOWIEHA HA MHOXKHTENH (IIPH BEILIECTBEHHBIX
Y KOMIUTIEKCHBIX KOPHSX Pa3IMYHON KPaTHOCTH). DTH CBEJICHHUS OYyIyT MCIIOJIB30BaTHCS, HAIIPUMED,
B MHTETPAIbHOM HCYMCICHUU TPHU BBIYUCICHUN HMHTErPAJIOB OT JPOOHO-pallMOHATBHBIX (DYHKITHIH,
OpU PEUNICHWH JIMHEHHBIX OJHOPOIHBIX An(QEepeHINANbHBIX YPAaBHEHHH C IOCTOSHHBIMH
KO3 pHULIHEHTaAMH.

Paznen 4. AnaauTuyeckasi reoMeTpust

IIpy n3yyeHun aHAUTUYECKON T€OMETPUH CIIEAYET, IPEXKIE BCEro, IOHATh, UTO €€ 3a1aue
ABIISIETCS U3yUEHUE TEOMETPUUYECKUX OOBEKTOB IPU MOMOIIM AHAJTUTHUECKUX METOOB aireopsl u
MaTEMaTUYECKOr0 aHaiuu3a. B OCHOBE Takoro mnoaxoda JEKUT METOJ KOOpAWHAT, BIIEPBBIC
cucreMatnueckn npuMeHEHHBIN P. JlekapTom. OCHOBHBIC TOHSATHS T€OMETPUHU (TOYKA, MpsMas,
IUIOCKOCTB)  SIBJISIFOTCSL  HEOIIPENEISEMBIMU, COOTHOLIEHUS MEXIYy HHMHM II€pBOHAYaIbHO
YCTaHABIIMBAIOTCS aKCMOMATUYECKH, a 3aTeM C IOMOIIBI0 JOKAa3aHHBIX YTBEPKIECHUU (Teopem).
B3auMHO OJHO3HA4YHOE COOTBETCTBUE MEXKIAY MHOMKECTBOM TOUYEK INPAMOM M MHOXKECTBOM
JIEHCTBUTEIIbHBIX YHCEJI TIO3BOJISIET BBECTH CUCTEMY KOOPIMHAT.

Hano uétko ycBouTh pa3nuuHble (OpPMBI ypaBHEHHH MNpsAMONH M IUIOCKOCTH, YMETh
NEePEeXoIUTh OT OJHOU (GopMbl K Apyroi. CieyeT OCMBICIUTh U YCHEIIHO NMPUMEHSTh pPEeIICHUS
KJIJACCUYECKHUX 3a/ady AHAJIMTUYECKOM TE€OMETPUHM O B3aUMHOM pACHOJIOKEHHH MPSMBIX H
IJIOCKOCTEM, YMETh OIpPEAENATh YIVIBI U PACCTOSIHUS MEXKIAY pa3IMYHbBIMH TI'€OMETPUUYECKUMH
00BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHHE, YTO YCHEIIHOEe H3y4deHHe TUCLUIUIMHBI «JInHelHas anreOpay,
npuoOpereHne HEOOXOAMMBIX KOMIIETCHIMH, YMEHMH M HaBBIKOB BJAJCHHS MaTeMaTHYECKUM
amnmapaToM TpedyeT OT CTYJEHTOB OOJIBIIION CAaMOCTOSATEIBLHOM pabOTHI.

OOparuTe BHUMaHHE, YTO KOJMYECTBO YAaCOB, OTBOJUMBIX HAa CAMOCTOATENbHYIO paboTy B
COOTBETCTBUU C Y4€OHBIM IJIaHOM, OOJIbILIE YHMCIIa YAaCOB, OTBOAMMBIX Ha BCE BHJbI ayJIUTOPHBIX

3aHATUH.

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHIOB YyueOHbIX 3aHsaTHid. lLlens
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE CaMOCTOSITEIbHOE IMOJyYCHHE CTYJICHTAMH HaBBIKOB
paboTHI B IpOrpaMMe MaTeMaTHUECKOTO MOJICITMPOBAHUS, PACCMATPHBAEMBIX B MTPOIECCE U3YUCHHSI
JUCHUITIIUHBI.

AYI[I/ITOpHaH CaMOCTOATCIIbHAasA pa60Ta 10 AUCHUIIJIIMHEC BBIIIOJIHACTCA Ha y‘ICGHBIX 3aHATUAX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEIOIABATENS M 110 €T0 3aaHHIO.

BHeaynutopHass camocTrosiTelbHas paboTa BBINOJMHSACTCS CTYACHTOM IO  3aJIaHUI0
IpernoaaBaress, Ho 0e3 ero HeImoCPEICTBEHHOTO YIaCTHSl.

3aoauu camocmoamenvHoil padbomul cmyoenma:

— pa3BUTHE HABBIKOB CAMOCTOSITENILHON y4eOHOW paboThI;
— OCBOEGHHE COJICPKAHHSI JUCLIUIUIMHBI,
— yrinyOJeHHe CoAepKaHUs U OCO3HAHNWE OCHOBHBIX MOHSATHH JUCHIUIUINHBL,

— HCHOJB30BAHUE MaTepHaja, COOPAHHOTO M MOJYYEHHOI'O B XOJI€ CAMOCTOSITEIIbHBIX 3aHATUI
s 3 PEKTUBHOM MOATOTOBKH K 3K3aMEHY.
Buowvt éneayoumopnoii camocmoamenvHou padomasl:
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— BBINIOJIHEHHE pacueTHO-TpapuuecKux padoT;

— HNOATrOTOBKA K DK3aMCHY;

— TIOJArOTOBKA K CEMHUHApY;

J11s1 BBITIOJTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXOMMMO TTPOUTH CIIEAYIONTHE

OTallbl:

—  OIpeeICHHUE MU CAaMOCTOSTEILHOM PabOTHI;

— KOHKpETH3allus IMO3HABaTEIHbHOU 3a1a4H;

— CaMOOI€HKAa 'OTOBHOCTHU K CaMOCTOSTEIbLHOMN pa60Te;

— BBIOOp aJICKBATHOTO CIIOCO0A NEHCTBUS, BEAYIIETO K PEUICHHUIO 3a/]a4u;

— IUTaHUPOBaHHE PAOOTHI (CAMOCTOSATEIHHON WIIH C TIOMOIIBIO TPEIOIaBaTesl) Hall 3aJaHUEM;

— OCYIIECTBICHHE B TMPOILIECCE BBHIMOTHEHUS CaMOCTOSTENLHON pPa0OTBHl CaMOKOHTPOJIS
(MpOMEXYTOYHOTO M KOHEYHOT0) pe3yJbTaTOB pabOThl W KOPPEKTUPOBKA BBIMOIHEHUS

paboTHI;
— pedaekcus;

— TIpe3eHTanus paboThl.

/. DOoHJI OLIEHOYHBIX CPEACTB

7.1

MeTO)Ibl KOHTPOJIA N OICHUBAHUA PE3YJIbTATOB Oﬁy‘{eHI/lH

JlJi1 KOHTpPOJISI yCIIEBAEMOCTH M KauecTBa OCBOCHUS HMCUUIUIMHBI HACTOSIIENH POrpaMMoit

IIPEAYCMOTPEHBI CIEAYIOIIKUE BUABI KOHTPOJIA:

— KOHTPOJb TEKYIIEH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

— TMPOMEXYTOYHAs aTTecTaus (IK3aMeH).

HanmenoBanue
Bun koHTpONS K
Ne m/m PE3YIIBTATOB KOHTPOJIS paTKasi XapaKTepHCTHKa KOHTPOJIS
pe3yabTaToOB PE3yNbTaTOB O0YUYCHUS
oOyueHus
o0y4yeHHs
OOyuaronmiics B TE€YEHUE cemecTpa
Pacuérno- CaMOCTOSITEILHO BBINIOJHAECT P PacUETHO-
1 rpadudeckas Texymuit rpagudyeckux padbor mo Teme pasnena. [lpu
pabora MPOBEPKE MPENOJaBaTeNb OI[EHUBAET KaueCTBO
o opMIICHHSI, TPABIJIBHOCTh PACUETOB.
Brinmonnenue KOHTPOJIbHOM paboThl
OCYIIECTBIISIETCS HA  IOCJIEIHEM 3aHSITHU
5 Kontposnbnas Texymui M3y4yaeMoro pasjena W WHIUBUIYAIbHO
pabora KaXK]IbIM CTY/ICHTOM. [Ipu MpOBEpPKE
npenojaBaTeNib  OLIEHWBAaeT  MPaBUIILHOCTD
TIPOU3BEJNCHHBIX PACUYETOB.
TectupoBanre MNPOBOAUTCS Ha TOCIETHEM
3aHATUM U3ydaeMoM Tembl. TectupoBaHue
OCYyIIECTBIsIeTCS,  JIMOO  MpU  TOMOIIU
3 Tect Texymuit KOMITHIOTEPHOM CUCTEMBI TECTUPOBAHHSI, JTHOO C
UCIIOJIb30BAaHUEM BBIIAHHBIX TECT-33/IaHUM Ha
OyMaxHOM HocuTene. B pamkax TecTupoBaHUs
IPOBEPSIETCs 3HAaHNE TEOPETUUECKON 0a3bl.
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4 OK3aMeH IIpomexyTOUHBIN

ITpomexxyTouHas arrecrauus oOydaromuxcs B
(dopMe 5K3aMeHa MPOBOAUTCS IO pe3yibTaTam
BBITIOJIHEHUSI BCEX BHUIOB YueOHOH paboTHl,
IPEIYCMOTPEHHBIX Y4€OHBIM TJIAHOM IO JTaHHOU
JUCLMIUIMHE,  [pU  3TOM  YYHUTBIBAIOTCA
pe3yabTaThl TEKYLIETO KOHTPOJSI YCIEBAEMOCTH
B TeyeHue cemectpa. OIEHKa CTEMEHU
JOCTIDKEHUST  OOy4aroIMMUCS  TUIAHUPYEMBbIX
pe3yapTaToB  OOydeHHs IO  JAUCLUIUIMHE
IIPOBOJUTCS MPENoaBaTeieM, BEAYIIIUM 3aHTUS
[0 JUCLHUIUIMHE METOJIOM SKCIIEPTHOW OIICHKH.
IIo wroramMm mnpoOMEXyTOYHOM aTTECTAlUUA II0
JUCLUIUIMHE BBICTABISIETCS OLIEHKA «OTIMYHOY,
«XOpOLIO», «yIlOBJIETBOPUTEIBLHO» WIN
«HEYJIOBJICTBOPUTEIHHO.

7.2.

Illkana u KpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4eHUsl

IToka3zaTenem oLleHUBaHMs KOMIIETEHIIMH HAa PAa3IMUHBIX dTanax ux (OpMUPOBAHHUS SBIISIETCS
JOCTIKEHUE 00YUYaIONIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHS MO JUCHUIUIMHE (MOYIIIO).

I Kpurepum oueHnBanus
oKa3zarejb
HeynoBjieTBOPUTEJIbHO | Y10BJETBOPUTEIbHO Xopoio OT1au4HO
3HATh: OO0yuarommiics OO0yuaromuiics O6yuarommii | OOyvaronu
TEOPETUUECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cst e
OCHOBBI OTCYTCTBHC UJIU HCITOJIHOC ACMOHCTpHUPY | ACMOHCTPH
JIMHENHOM HEJIOCTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | pYyeT
anreOpsl U COOTBETCTBHUE CIIEYIOIIMX 3HAHUI: | COOTBETCTBU | MOJHOE
AQHATUTUYECKOMN | CIIEIYIOUIUX 3HAHUMN: TEOPETUUECKHUE e COOTBETCTB
reomMeTpuu, TCOPCTUUCCKHUEC OCHOBBI OCHOBBI JIMHEUHOU CJICAYIOIIUX ue
KOMIUICKCHBIE | JIMHEHHOW anreOpbl 1 anreOpsl U 3HAHUM: [ (1 3% {01118
qyuca. AHAJIUTUYECKON AHAJIUTUYECKON TEOPETUYECK | X 3HAHUM:
réeomMeTpuu, réeomMeTpuu, 1€ OCHOBBI TCOPCTUICC
KOMIIJICKCHBIC YK CJia. KOMIIJICKCHBIC YK CJia. JIMHEHHOU KHNE€ OCHOBBI
anreOpsl U JTUHEWHOU
AHATMTUYECK | alreOpbl U
oi AHAIUTHAYEC
T€OMETPHH, KO
KOMIUIEKCHBI | TEOMETPHH,
€ Yucna. KOMIUIEKCH
JonyckaroTrc | ble yuca.
o CBo0Oo1HO
HE3HAYUTeNlb | ONEepUpyeT
HBIE OIMUOKH, | TPHOOPETEH
HETOYHOCTH, HBIMH
3aTPYAHCHU A 3HAHUAMMU.
npu
aHAJIUTUYECK
ux
orneparusx.
yYMeTb. OO6yuarommiics He ymeeT | OOydarommiics O6yuarommii | OOygaronu
pelath 3aJja4d | WM B HEIOCTAaTOYHOU JEMOHCTPUPYET cA ncst
U YIPAXXHEHUA | CTEIIEHHU YMEET: HETIOIHOE JEMOHCTPHPY | AEMOHCTPHU
HCIIOJIb3Y5 €T YaCTUYHOC | PYCT
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OCHOBHBIE pemaTh 3a1a4u U COOTBETCTBHUE COOTBETCTBH | MOJHOE
METO/BI, YOPa)KHEHUS UCIIOJIb3Ysl | CACAYIOIIMX YMEHUU: | € COOTBETCTB
W3y4YEHHBIE B OCHOBHBIE METO/bI, pelaTh 3a1a4u u CIEeNYIOIUX | Ue
Kypce W3y4YEHHBIE B Kypce yOpaKHEHUS YMEHUM: CJIe1YIOLIHU
JIMHEHOM JUHEWHOH anredpe u KCTOJIb3Ysl OCHOBHBIE | pelIaTh X YMEHUM:
anredpe u AHAITUTUYECKOMN METO/bl, U3YYEHHBIE B | 3aJ1a4l U pemaThb
AQHAJIMTUYECKON | TEOMETPUH; Kypce JIMHEUHOU YIOpaXHEHUS | 3a0a4d U
reOMETPHH; OMepUpOBaTh C anredpe u UCIIONb3Ys YOpaKHEHHU
ONEPUPOBATh C | KOMIUJIEKCHBIMU AHATTUTUYECKON OCHOBHBIE A
KOMIUIEKCHBIMM | YHCIIAMH. T€OMETPUH; METO/BI, HCIIONb3Ys
YUCJIAMH. OMepUpoBaTh C W3y4YEHHBIE B | OCHOBHBIE
KOMILIEKCHBIMU Kypce METO/IbI,
YUCIIAMH. JIMHENHOM W3y4YECHHBIE
JlomyckaroTcst anredpe u B Kypce
3HAYUTEIbHBIE AHAJIMTUYECK | JIMHEUHOU
OLINOKH, TPOSIBIIICTCS | OH anreOpe u
HEJIOCTaTOYHOCTh T€OMETPUH; aHAINTHYEC
YMEHUH, 10 pAxy OIIEpUPOBATh | KON
IIOKa3aTeei, c reoOMeTpUU;
oOyuarouiics KOMILUIEKCHBI | OIIEpUpPOBAT
WCIIBITHIBAET MU YUCIaMHU. | bC
3HAUYUTENbHbIE YMenust KOMILIEKCH
3aTpyAHEHUS IPU OCBOCHBI, HO | BIMHU
ONEePUPOBAHUU JOMYCKAIOTCS | YACIAMHU.
YMEHUSMH IIPU UX He3HauuTenb | CBoOOAHO
[IEPEHOCE HAa HOBBIE HBIC OIIUOKH, | OTIEpUPYET
CUTYaIUH. HETOYHOCTH, | mpuoOpeTeH
3aTPyAHEHUSI | HBIMHU
pu YMEHUSAMH,
AHATUTUYECK | MPUMEHSIET
ux UX B
onepanusx, CUTYaLMAX
IepeHoce MTOBBIIIEHH
YMEHUN Ha oi
HOBEIE, CJIOKHOCTH.
HECTaHJapTH
ble
CUTYaIlNH.
BJIAJIeTh: OObyuarouuiics He | OOyuaronuiics B Ob6yuatommii | OOyuaronm
HaBbIKAMH BIIAZICET W B | HEIOCTAaTOYHOMN Cs YACTUYHO | MCs B
MIPUMEHEHUS HEJIOCTATOYHOM CTENEHU | CTEIECHHU BIIAJICET: BIIAJICET: ITOJIHOM
JIMHEHUHOU BJIaJicET HaBBIKaMU HaBBIKaMU 00BeME
anreOpsl U HaBbIKAMH MPUMEHEHUSI | IPUMEHEHUS MPUMEHEHHUSI | BJIAJIEET:
AHATMTUYECKON | JIMHEWHOU anreOphl U JUHEWHOU anreOphl U | TMHEHHOM HaBBIKAMH
T€OMETPUHU K AHAITMTUYECKON AHAJTUTUYECKON anreOpsl U MIPUMEHEHH
€CTECTBEHHO- T€OMETPHUU K T€OMETPHUU K AQHAJIMTUYECK | S JUHEUHOU
Hay4YHBIM €CTECTBEHHO-HAYyUYHbIM €CTECTBEHHO- ot anreOpsl U
(pusmueckuM u | (puznUeCKUM U Hay4YHBIM TCOMETPUU K | aHATUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3aadaM. | (HU3UYECKUM U €CTECTBEHHO- | KOU
3a/1auam. TEXHUYECKUM) Hay4YHBIM r€OMETPUU
3a/a4am. (pusmueckum | x
OO6yuarommiics " €CTECTBEHH
WCIIBITHIBAET TEXHUYECKUM | O-HAYYHBIM
3HAYUTEIIbHbIE ) 3aa4am. (puzngecku
3aTpyAHEHUS TPU MU
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MPUMEHEHUN HaBbIKOB | HaBbiku TEXHUYECKH

B HOBBIX CUTYaI[UsX. OCBOEHBL, HO | M) 33/1a4am.
nomyckatorcs | CBoO0IHO
HE3HA4YUTCIIb MMPUMCHSCT
HbIE OIIUOKH, | IMOJYYECHHBI
HETOYHOCTH, | € HAaBBIKHU B
3aTPYAHCHU A CUTyalusIXxX
npu IIOBBIIIICHH
AQHAJIMTUYECK | OM
ux CJIOKHOCTH.
onepanusix,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHIapTH
bIC
CUTYaIUH.

Ikana oueHUBAHUSA TEKYIIEr0 KOHTPOJIS.
HanmenoBanue KOHTpOJIs 1
KaJjia OLICHUBaHUA Omnucanue

pEe3yIbTATOB OOYUCHHSI

PacuérHo-rpaduueckas padota

Otnnuno - Pabora cnana B
CPOK, pac4€THas U
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JIH00
MMEIOTCS HeJOUYETHI, HE
BJIMSIONINE HA KOHCUYHBIN
pe3yibTar.

Xopouio - pacy€THas 4acTh
BBITIOJIHEHA BEPHO, B
rpaduUecKoil yacTu ecthb
3aMEYaHMs

Y 10BIIETBOPUTENBHO - B
Pacy€THOM YacCTH €CTh
3aMEYaHUsl, METOJ]
BBITIOJTHEHUS TpadudecKon
4acTH BBIOpaH BEPHBIN
HeynosnersopurensHo - B
pacu€THOil U rpaduUecKoit
4acTsIX €CTh rpyobIe
3aMEYaHMUsl.

3aganue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHITHHU
COOTBETCTBYIOIIETO pa3jena
JUCLHHUIUIMHEL U CAAaETCS 110
OKOHYAHUH U3Y4YCHUS
COOTBETCTBYIOIIETO pa3zena
nucuuIneael. PT'P 1oimkHEI
OBITH BBIIIOJHEHBI 1

0o OpMIIEHBI B COOTBETCTBUH C
TpeOOBaHUSIMU METOTUICCKUX
yKa3aHuW Kadeapel.

KontponbHas padora

Otnuno - PaboTa BBICOKOTO
KauecTBa, YpOBEHb
BBITTOJTHEHUS OTBEYAET BCEM
TpeOOBaHUSM, TEOPETUUECKOE
CoJIep>KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOoOeIoB,
HEOOXOIMMBIC TIPAKTUICCKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepHuagoM c(hOPMHUPOBAHBI,
BCE TIPEyCMOTPECHHBIE
porpamMMoi o0ydeHus
y4eOHBIC 3a/JaHHsI BBITIOTHEHBI,
1100 HEKOTOPBIC U3

3amuTa TeMBI BKIIOYAET
pelieHue 3a1a4 B ayIMTOPUH B
TEUYECHHUE OJTHOM Maphl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO

pasznena. bunersl COCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
KomrmereHuii. Ha oTBeThI
oTBoaMTCA 1,5 yaca.
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BBITIOJTHEHHBIX 33JaHUM
coJiep>KaT He3HAUUTEIbHbIE
OIIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS paOOThI OTBEYAET
OO0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO
YaCTUYHO, HO TIPOOEITBI HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, HeoOXOMMbIe
MIPAKTUYECKIE HAaBBIKU PAaOOTHI
C OCBOCHHBIM MaTepUajioM B
OCHOBHOM C()OPMHUPOBAHHI,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI C OITHOKaMH.

VY 10BIIETBOPUTENBHHO -
Teopernueckoe conepxaHue
Kypca OCBOCHO YaCTHUYHO,
HE0OXO0TUMBIE TPAKTUUECKHE
HaBBIKH pabOTHI HE
chOpMHUPOBAHBI, OOJIBITUHCTBO
MpeayCMOTPEHHBIX
MPOrpaMMoOi 3aIaHUH HE
BBITIOJTHEHO; TTPH
JOTIOJIHUTEIBbHON
CaMOCTOSITENTLHOM paboTe Hall
MaTepuaIoM Kypca BO3MOKHO
MOBBIILICHUE KaueCTBa
BBITIOJTHEHUS YY€OHBIX
3aJaHuH.
HeynoBneTrBoputenbHO -
Teopetuueckoe coaepxaHue
Kypca He OCBOEHO,
HE00XO0AUMBbIE IPAKTUYECKHE
HaBBIKH pabOTHI HE
c(hOopMHUPOBAHBHI,
MpeAyCMOTPEHHBIE
IIPOrpaMMOH 3aJlaHus HE
BBITIOJTHEHBI

TecTupoBanue 1o NpoMACHHON
TEME

Tect conepxut 20 3agaHuid,
IIpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
Oammy. Bpems TectupoBanus -
30 munyt. CTygeHTty
MIPEIOCTABIISCTCS ABE MOMBITKU
TUTSE IPOXOKIICHHUS TECTa.
MaxkcumanbHas OllcHKA 3a TECT
- 20 6aynos. TecT cuutaercs
YCIIELIHO NPONACHHBIM, €CIIU
CTyIEHT Jan He meHee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 GauioB).

TectupoBanue
OCYILECTBISICTCS JHO0 MpH
IMOMOILIY KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JTHOO0
C UCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-3aJaHUi Ha OyMaKHOM
Hocurele. Bpems
tectupoBanus 30 MUH. 3aTemM
OCYUIECTBJISIETCS IPOBEPKA
TECTa 3K3aMEHaTOPOM U
BBICTABJIETCS OLICHKA
COrJIaCHO METOJUKE
BBICTABJICHUS OLICHKH.

IIkana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aAMEH.
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Ikama oneHUBaHUA

Omnucanue

OTJINYHO

BrinonHens! Bce BUbI y4eOHOU paboThl, IPeTyCMOTPEHHbIE YI€OHBIM
wiaHoM. CTyAEHT JeMOHCTPUPYET COOTBETCTBHE 3HAHHH, YMEHUH,
HaBBIKOB MpPHUBEAEHHBIM B TalOnMIax IOKa3aTelsiM, OHEpUpyeT
IpUOOPETEHHBIMU 3HAHUSAMM, YMEHHUSIMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYallUsX MOBBIIIEHHON CIIOKHOCTH, HE MCIBITHIBACT 3aTPYyIHEHHH
IIPH AQHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUKW M YMEHUW Ha
HOBBIE, HECTAHAAPTHbIE CUTYAIUH.

Xoporio

BrlimiotHeHBI BCe BUIBI YUeOHOM pabOTHI, TPEAYCMOTPEHHBIE YIECOHBIM
w1aHoM. CTyAEHT JAEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEAEHHBIM B Ta0IMIIAaX MTOKA3aTEISAM, ONIEPUPYET
nproOpETEHHBIMU 3HAHUSIMH, YMEHHUSMH, HAaBBIKAMHU, TPUMEHSIET UX B
CUTyallHsiX TIOBBIIICHHON cloKHOCTH. [Ipy 3TOM MOryT OBITH
A0MYIICHBI HC3HAYUTCIIbHLIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TIPU
AHAIIUTUYCCKUX OICpaluriax, MEPCHOCE 3HAHUU U YMGHI/II\/'I Ha HOBBIC,
HECTaHAAPTHBIC CUTYAITUH.

VY 10BIIETBOPUTEIIHHO

BrlimiotHeHBI BCe BUIBI YUe€OHOM pabOThI, TPEAYCMOTPEHHBIE YIECOHBIM
wi1aHoM. CTyZEeHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHUIA,
YMEHH, HAaBBIKOB TPUBEIEHHBIM B TaONUIaX IOKa3aTemsM,
JOMYCKAlOTCA 3HAUUTEIbHBbIE OIIMOKU, TMPOSBISETCS OTCYTCTBHE
3HAHUW, YMEHUI, HABBIKOB IO Py MOKa3aTeleH, CTYIEHT UCIIBITHIBAET
3HAUUTEIbHBIE 3aTPyIHEHUS IIPU ONEPUPOBAHUM 3HAHUSIMH U
YMCHUSMH ITPU UX TTICPCHOCC HA HOBLIC CUTYAIIUU.

HeynosnersopurensHo

He Beimmomnen oauH wunum  Oosiee  BUAOB  yueOHOM  paboTHI,
MPEyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIEeHT JIeMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOMYCKAIOTCS.  3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBHUE
3HAHWW, YMEHUH, HaBBIKOB IO PAIY MOKA3aTesiei, CTyIEeHT HE MOYKET
ONEepUpPOBaTh 3HAHUAMU W YMEHUSIMH TNPH HX MEPEHOCE HAa HOBBIC
CUTYallUH.

7.3.  OueHo4HbIe CPeACTBA

7.3.1 Tekymmii KOHTPOJIb

Komnnexm 3a0anuii 01a evinonnenusn pacuémno-zpagpuueckou pabomot (PI'P)

no oucyunaune «/luneitnasa anzeopa»

Yacmo 1: «/Iuneiinas anzeopa»

MaTpuubl U ONpeIeTUTeH
3amanue Ne 1. Jlans matpunsl A = (—11013240 —3) u B=(2020 —-3311 —1).

Beimonuuts neiictusi: A% + 8BT.

3aganue Ne 2. IIpofoJKUTH JAHHOE MaTpudyHOEe paBeHCTBO (24 + 3B)% — 4A%* —6AB = - u

IIPOBEPUTH €ro Juisi MaTpull A U B U3 IepBOro 3aaHus.

3aganue Ne 3. BEIYMCIUTB ONpEeNUTeNb ABYMsI CIIOCOOAMU: pa3IoKEHUEM TI0 TIEPBOM CTPOKE U

pa3I0KEeHUEM T10 IEPBOMY CTOJIOIY.

|10 -12021 -111-1111-21].
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3amanue Ne 4. JIns qaHHOM MaTpuUIlbl HAalTH oOpaTHYIO MaTpuily. CrenaTh POBEPKY.

(102110 —123).
3ananue Ne 5. Haiitu X u3 matpuunoro ypasHeHust AXB = C. Cnenatb NpoBepKY.

A=(-1221), B=(3423), C=(04—-93).
3aganue Ne 6. Haiitu panr Matpuiist

(1 —1237054312389153 —82620).

Pemienne cucreM JIMHEHBIX aJredpandecKuX ypaBHeHHUil
3aganue Ne 1. Pemuts cucremy merogom Kpamepa. Caenath mpoBepky.

{ x; +4x, — x3=—2,2x1 +2x, + 3x3 = 7,3x; + 6x, — 2x5 = 1.
3ananue Ne 2. Pemmuth cuctemy u3 Ne 1 MeTooM 0OpaTHOM MaTpHIIbI.
3aganue Ne 3. Pemuts cucremy u3 Nel meronom I"aycca.
3ananue Ne 4. Peruth HeOAHOPOAHYIO cucTeMy MeTooM ["aycca. Haiitu obmiee penienue u Kkakoe-
1100 YaCcTHOE pelleHue.

{ x; +x, + 2x3 + 3x4 = 5,3x; + 2x, — 4x3 — 2x, = 1,5x; + 4x, + 4x, = 11.
3amanue Ne 5. Pemuth ogHOpOoaHYIO cucteMy metoaoM ['aycca. Haiitu obmiee pemenue u GCP.

Yacms 2: «Bekmopnasa anzeopa»

Baganue Ne 1. TTokasars, 4TO BEKTOPLI 71, 71, P 00pa3yioT 6a3uc B IPOCTPAHCTBE U PA3IIOKUTEL BEKTOP
d 1o aToMy 0a3ucy, eciiu
m=(1;,-1,2), n=(2;0;3), p=(-2;-1;1), a=(5-4;13).

Sasanue Ne 2. JlaHbI BEKTOPHI 7 1 7i. BBISCHUTD, KOIIHHEAPHBI JM BEKTOPHI @ U b, eciu
m=(28;-8;8), 7=(-21;6;—6), d=2m+7, b=2ii—7i.

Samanue Ne 3. Haiitu |a|, ecu |m| = 6v2, |n| =2, #m, 7 = 135°, d = 67 — m.

Baganue Ne 4. Jlan AABC. Haittu BuyTpennnii 4B, ecmu A(1; —1; 2), B(3; 3; 2), C(7; 1; 2).

3aganue Ne 5. Tlpu kakux x Bektopbl d = (x;1; —4) u b= (x — 3;12; x) nepneHaAuKyIAPHBI?

R
3amanue Ne 6. Haiitn mnomaas napasienorpaMma, OCTPOEHHOTO Ha BEKTOpax d U b, eciu

- — — 7> — — — — — — T
a=2m-5n, b=m+n, |m|=12, |n|=3, Am,nzg.

3amanue Ne 7. Haittu mommans tpeyronsuuka ABC, ecnu A(7; 2; —3), B(6;5; 1), C(0; —2; =7).
3ananue Ne 8. J[aHbBI BEKTOPBI

i=(1-15), b=24-2), ¢=G01.
BbISICHUTB, KOMILJIAHAPHBI JIM BEKTOpPbL. ECIM BEKTOphl HE KOMIUIAHAPHBI, TO HAHUTH OO0BEM

R
HapauleNienuIe ia, IOCTPOEHHOTO Ha BEKTOPax d, b, C, ¥ ONpPENeInTh, KaKylo (IPaByro MU JIEBYIO)
TPOMKY 3TH BEKTOPHI 00Pa3yIOT.
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Baganue Ne 9. Jlns nuHeitnoro oneparopa A 3anansl 00passl Aé;, Aé,, A€; Ga3UCHBIX SJIEMEHTOB.
3anucaTh MaTpHILy oneparopa A B 6asuce €;, €,, €; ¥ HaliTu 00pa3 dIEMEHTa X.
Aé)l = 751 + 352 - 253, Aé)z = é)l - é)z + 4’53, Aé)g = Zé)l + Zé)z + 353,
f = Zé)l _452 + 53.
3aganue Ne 10. Haiitu coOcTBeHHBIC 3HAUEHUS M COOCTBEHHBIE BEKTOPBI JMHEWHOTO OmepaTopa,

3aJ]aHHOTO B HEKOTOpOM Oasuce marpuieii A = (=417 2 ).

Yacmoe 3: «cAHanumuueckan zeomempusn
Baganue Ne 1. Tlpsimas [, npoxoaut depes Touky A mapasuiensHo Bekropy d. [psmas [, mpoxoauT
yepe3 Touky B nepnieHaukyinsipHo BekTopy N. HaliTu Touky mepecedeHus: IpsIMbIX U yTrOd MEXIy

wumu, eciit A(3;5), @ = (1;3), B(0;5), N = (=3;4).

3amanme Ne 2. Jlanswl psimble Uy, 15, l5, mpuaém npsimas [, mpoxoaut yepe3 Touku A u B. Haittu
paccTosiHUEe OT TOYKH MepeceueHus NpsaMbIix [; u [, no npsimoit [, ecnu

li: {x=-8t—-3,y=3t+4; I,: A(40), B(7;3); l3: 9x—12y+2=0.
3amanue Ne 3. Haiitu paccTosHue OT TOYKH M, A0 IUIOCKOCTH, MPOXOAAILIEH depe3 TouKy A
HEPIEHAMKYIAPHO BEKTOPY IV, ecmn My(0;1;7), A(2;—1;4), 17(6;22;—3).

3aganue Ne 4. HaiiTu yroy Mex1y IIIOCKOCThIO (X Y TIJIOCKOCTHIO ,3 , IpoxosIIeit uepes Touku 4, B
uC,ectu a: 5x+y+4z—-28=0, B: A(5;2;5), B(3;7;0), C(—4; —3;—1).
3ananue Ne 5. 3ammcarh KaHOHUYECKHE YPaBHEHUS IPSIMOM, 3aJaHHOM OOIIMMHU ypaBHEHUSIMU

{x + 2y — 9z —10= 0,3x + 4y + 8z — 24 = 0.

3amanue Ne 6. Haiitu TouKy nmepecedeHus mpsMon | ¢ TUIOCKOCTBIO (X M yTOJl MKy HUMH, €CITH

X2 Y 2Tl xt2y-32-12=0
3 == 5 a: x+ 2y z =0.

3amanne Ne 7. Tlpsmas [, mpoxomut yepe3 Touku A u B. Ilpsmas [, mpoxomut depe3 Touky M
NEPICHIUKYISIPHO TIOCKOCTH (. HaliTu yrom Mexay npsiMbIMU Ly, [, ¥ BBIICHUTS, JIEKAT JIM OHU B
OJIHOM TIJIOCKOCTH WJIA CKPELIUBAIOTCS.
A(9;-3;1), B(4;4;-5), M(-1;11;-11); a:2x+3y—z—1=0.
(x+3)* | ¥?

25 +E =1 yxazatb (OKYyCBHI, IKCLEHTPUCHUTET,

aupekTpuchl. [locTpouTs KpUBYIO, H300pa3uTh (POKYCHI, TUPEKTPHUCHI.

3aganue Ne 8. Jlns nmaHHOM KpUBOU

Bamanue Ne 9. VYpaBHeHnuwe KpuBOii BTOporo mnopsaka 9x2 — 25y? —18x + 200y — 616 =0

MMPUBCCTH K KAHOHUYCCKOMY BUAY U TIOCTPOUTH KPUBYIO.

Ilpumepwt éapuanmos KOHMpPOILHBIX padom

Bapuanm (nuneiinasa anzeopa)
1. Ha¥iTi 3Ha4eHns MaTpuaHOro MHOTOWIEHA f (A), ecinu

f(x)=—x3+2x>—x+3, A=(-1032).
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2. HaiiTy paHr MaTpHIIBI IpHBEAEHHEM K cTymeHuaToMy Buay: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).
3. BBIUNCIIHTB ONPEIeNTENh PUBEICHAEM K CTyIeHdaToMy Buay: |[1213 —5327 —1|.
4. Haiitu maTpuily, oOpaTHyrO AaHHOM (a). Pemmth MaTpudHoe ypaBHeHwHE (0).

(@ (1213 -5327 —1); @ (1 —-2-34)-Xx=(-2353-10).
5. Pemuth cucteMy ypaBHEeHUH. YKa3aTh 00Iee U OJJHO YacTHOE pelieHue (a). Pemuts cucremy ¢
MOMOIIBbI0 00paTHOM MaTpuilbl U o Gpopmynam Kpamepa (0).

(@) {4x; +9x, — 5x3 — 8x, = 5,3x; + 7x, — 2x3 — 4x, = 4,2x; + 5x, + x3 +

3x4 = 3; ©) { x; +2x,+ x3 =53x; —5x, +3x3 = —=7,2x; + 7x, — x3 = 13.

Bapuanm (eexmopnasa anzeopa)

1. HaiiTu pasiosxeHue BEKTOpa X 110 BEKTOpaM P, §, 7', €ClIH

Xx=(5-121), p=({1-30), §=0-11, 7=(0-12).
2. KonnHeapHs! 11 BEKTOPHI P = 2d + 2bu q=3d-— 21_5, ecmn d = (2;0; 1), b= (—-2;3;2)?
3. JlaHa mupaMua ¢ BEpIIMHAME B TOYKAX

A1(=2;4;8), Ay(4-1;2), A3(=8;7;10), Au(—3;4;-2).
Hatitu:
a) yron mexnay péopamu A, A, u A1A,;

0) 00BEM TUPAMU/TBI;
B) JUIMHY BBICOTHI, OMYIIIEHHOM Ha rpaHb A;A,A5;

I') JJIMHY MeJluaHbl, MPOBEAEHHOM U3 BepiuHbl A1 K pedpy A,A45.

4. BLIYKCITATH MUIONIA/Ib apajlieiorpaMma, TIOCTPOEHHOTO Ha BEKTopax d u b, eciu

d=28+qG, b=p—-3G |pl=Iql =2 yronwmexnypuqpasen /4.

Bapuanm (ananumuueckan zeomempusn)

1. Haiitu pacctositnue ot Touku M, A0 MIOCKOCTH, coaepkaiieit Touku My, M,, M3, roe
My(=9;10;2), M;(0;7;—4), Mp(4;8;-1), M3(-2;1;3).

2. Boinucars KaHOHMYECKUE ypaBHEHHUs psaMoii {x +y+z—2=0,x—y —3z+ 6 = 0.

x—-2 _y-3 z+1
1 -4

3. Haiitu Touky nepecedeHus npsMoi U IockocTu X +y + 2z —9 = 0.

. . x—1 y z
4. Haiiti Touky P;, cummerpuunyro Touke P(0; —1; 3) OTHOCHTEIBHO TPAMOii - -7

5. Hanucatb ypaBHEHUE IIOCKOCTH, TPOXOASAIIEH Yyepe3 TOUKY M U NepneHIuKyIIpHON NPAMOi
M;M,, ecrm M,(3;2;0), M,(4;1;5), M,(2;—1;4).

6. Haiitu kocunyc yrina mexxay miockoctssMu 3x —y+3 =0 u x—2y+5z—10 = 0.

Bapuanm 3a0anuit mecma
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1.1. HaiiTi paHr MaTpHIIBI IpHBEEHHEM K cTynendatomy Buay: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).
1.2. Pemnts Matpuunoe ypasuenne (1 —2 —34)-X=(-2353 —10).
1.3. Pemmts no popmynam Kpamepa cucremy nuneiinbix ypasnenuit { x; + 2x, + x3 = 5,3x; —
5xy +3x3 = —=7,2x1 + 7x, — x3 = 13.
2.1. HaiiTu pa3noskeHue BeKTopa X 10 BEKTOpaM P, §, T, eCli
X=(5-121), p=(1-30, §=(1-11, 7=(0-12).
2.2. BBIUMCIUTG IJIOMAb ITapauIesiorpaMMa, ITIOCTPOSHHOTO Ha BEKTOPAx d | b , €CIIH
i=2p+q4, b=p-33 lpl=lal=2 4pG=n/4

2.3. Jlana nupamuia ¢ BepimuHaMu B Toukax Aq(6;1;3), A,(6; —2; —3), A3(2; 2;0), A,(—5; 1; 0).
Haiitu nyinny MenuaHsl, npoBeAEHHON U3 BepIInHbI A1 K pedpy A,As.
x—-2 _y-3 _z+1

1 -4

3.1. HaiiTu TOuKy nepeceueHus npsiMon U IUNIOCKOCTU X +y + 22 — 9 = 0.

. . x—1 y z
3.2. Haiitu Touky P;, cummerpuunyio Touke P(0; —1; 3) OTHOCHTEIBHO MPSIMOiA - -7

3.3. HamucaTtp ypaBHEHUE IUNIOCKOCTH, IPOXOAALIEH uepe3 TOUKy My U NepIeHAUKYIIPHON IPSIMO
M;M,, ecrm M,(3;2;0), M,(4;1;5), M,(2;—1;4).

4.1. KpuBas BTOpOro Hopsi/ika 3ajaHa ypaBHenueM x2 + 4y% — 12x + 16y + 16 = 0.
Haiitn kaHOHMYECKOE YpaBHEHHUE KPUBOU U ITIOCTPOUTSH €€.

- - - >7 o7 oy
4.2. CoctaBUTh MaTpHIly IIepexo/ia oT Oa3uca €4, €,, €3 kK 0a3ucy e, €,, €3, eciu
5{:2§1+§2+53, é)é:é)l_é)z‘l'é)g, é)é:é)1+2é)2+é)3

7.3.2 IIpoMesKkyTOYHASL aTTeCTAIUS

Bonpocwt k skzameny (1 cemecmp, ounasn popma odyuenus)

Marpuiibl, TUIIBI MATPHII. OIIK-1
Onepanuy HaJ MaTpUIIAMM, UX CBOMCTBA. OIIK-1
YMHOKEHUE NPAMOYT0JIbHBIX MaTpull. CBOIMCTBA ONepaliii YMHOKEHUSI MATPHII. OIlK-1
MartpuuHnasi popma 3arucu CUCTEMbI TMHEWHBIX alreOpandyecKux ypaBHEHH. OIIK-1
Onpenenureny U UX CBONWCTBA. OIIK-1
[Tonsitue onpenenutens. MUHOPHI U anreOpandecKue JTOTOTHEHHUS. OIlK-1
CucTembl TUHEHHBIX anreOpanvyeckux ypaBHEHHUH, OCHOBHBIC TOHIATHS U OIIK-1
OIpeJIeNIEHusl.
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[IpaBuno Kpamepa pemeHust CUCTEM JTMHENHBIX YPaBHEHUH. OIIK-1

O6parnas matpura. [IpaBuiio e€ HaxoxaeHUs. Y clioBUE cyliecTBoBaHus ooparnoi | OITK-1
MAaTpHULIBL.

Pemenue cucreM TMHEHHBIX anreOpandecKux ypaBHEHH METOIOM OOpaTHOM OIIK-1
MaTpPHILIBI.

Merop ['aycca pemeHns CUCTEM JIMHEWHBIX YPaBHEHUMN. OIIK-1
Penienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUI MeTo0oM ["aycca. OIlK-1
Panr marpunel. Teopema Kponekepa—Kanemnn. OIIK-1
OIHOPOAHBIE CUCTEMBI JIMHEUHBIX YpaBHEHH. KpuTepuii cyniecTBoBaHUS OIIK-1
HETPUBUAIIBHBIX PELICHUI OJJHOPOJHON CUCTEMBI.

ITonsTue BekTopa. JInHelHbIe onepanyy HajJl BEKTOPAMH M X CBOMCTBA. OIlK-1
JluneitHast KOMOMHAITNS BEKTOPOB. OIIK-1
JInneliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. OIIK-1
Kpurepuit muHeiiHoi 3aBUCUMOCTH.

ITonsatue 6azuca BEKTOPHOTO npocTpaHcTBa. KoopimHaThl BEKTOpA. OIIK-1
OpToHOopMUpOBaHHBIN 0a3uc. PaznoskeHne BEKTOpa 1Mo BeKTopaMm Oas3uca. OIlK-1
IIpaBas u neBas ynops,io04eHHbIE TPOMKHA BEKTOPOB. OIIK-1
CxansgpHoe, BEKTOPHOE U CMEILIAaHHOE MPOU3BEICHUS BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.

Y ci10BHST OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIlK-1
JInHeliHbIE IPOCTpPAHCTBA. OIIK-1
Marpuiia nepexojia OT 0HOro 6asuca K Jpyromy 0asucy. OIIK-1
CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUST MATPHIIBI. OIlK-1

Cucremsl koopauHart. [IpsmMoyroabHbIe (JeKapTOBBI) KOOPAMHATHI Ha miockoctd U | OIIK-1
B IPOCTPAHCTBE.

[TonsspHas cucrema KOOpIMHAT. OIIK-1
Paznuunble BUIbl ypaBHEHUH TJIOCKOCTH U MPSIMOI. OIlK-1
Brluncnenue paccTosHUN MEXKy IBYMs TOYKAMM, MKy TOYKON U IIPSIMO, OIIK-1
MEXy TOUYKOM U TIOCKOCTBIO.

BrIunciieHre pacCTosiHUSI MEXAY CKPENTMBAIOIIMMUCS MPSIMBIMHU. OIlK-1
Brluncnenue yrioB MExXAy ABYyMs IPSIMBIMU, MEKY IPSIMOU U INIOCKOCTBIO, OIIK-1
MEXY ABYMS INIOCKOCTSIMHU.

KpuBblie BTOporo nopsjika ux reoMeTpu4eckie CBONCTBA U YPABHEHHUS. OIIK-1
ITpuBeneHue ypaBHEHUs: KPUBOM BTOPOT'O MOPsI/IKa K KAHOHUYECKOMY BUY.

Kanonnueckue ypaBHEHHs JIIUIICA, THIEPOOIIHI, TapadoJIbl. OIIK-1
YpaBHEHUE MOBEPXHOCTH BTOPOTO MOPSIKA. OIlK-1
Kanonnueckue ypaBHeHHs c(epbl, HITUIICONIA, KOHYCOB, TUIIEPOOIIONIOB, OIIK-1
1apaboJIONI0B.

Tunoevie éapuanmol ouemos
no oucuyunaune «/luneiinaa anzeopa»

MUWHUCTEPCTBO HAYKH 1 BBICILIETO OBPA30BAHNSI POCCUICKOU ®EIEPAITIN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYPEXJIEHUE BBICLLIETO OBPA3OBAHUS
«MOCKOBCKM TMMOJUTEXHUYECKUAN YHUBEPCUTET»
(MOCKOBCKHI1 MOJINTEX)

@akynbTeT 0a30BBIX KOMIIETCHIIUI Kadenpa «MatemaTtuka»
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JucuumunHa «JIuneitHas anredpay»

HampaBnenne moaroroBku  29.03.04  «TexHomorust  XyI0KECTBEHHOH  00pabOTKH
MaTepuanioBy

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Ornpenenureny U uX CBOMCTBA.
Pemuts marpuunoe ypaBuenne XB = A,ecmu A=(1221),B=(-1201).

N

3. PemmTh cuCTeMy JMHEHHBIX YpaBHEHHMH METOIOM OOpaTHOW Marpumel: { Xx; + 2x, =
—1,2x; — 3x, = 12.

4. Jlamel Bektopel d = (—5;9;8), b= (-3;1;-2), ¢=(-8;10;—10). IIposepwurs,
KOMILUIaHapHBI 1 OHHM. Ecnm Her, To HaliTh 00bEM mapasuiesenuriesa, MOCTPOSHHOTO Ha
BEKTOpaXx d, b, 2.

5. Haiiru yron mexny Bektopamu d = (1; —2; —2) u b= (2;0;1).

YTBepxkaeHo Ha 3aceqannu kapeapsl «Maremaruka» « 31» 03 2026 r., nporokon Ne 7

3aB. kadeapoii O.M. bapanona / /

MMHHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHUS POCCHUIMCKOI ®EJEPALIMNA
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YYPEXIEHUWE BbICHIEI'O OBPA3ZOBAHUA
«MOCKOBCKHM MNOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)
®dakynbTeT 0a30BBIX KOMITETCHITHHA Kadenpa «MaTemaTukay
Hucuumnuna «JIuneiinas anredpay»
HampaBnenne momaroroBku  29.03.04  «TexHomorust  Xyd0KECTBEHHOH  00pabOTKH
MaTepHuanioBy
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopnunaartel BekTopa.
2. Beruncnuts onpenenutens matpuns C = AT, ecrm A= (12 —1310011).

3. Pemmte cucreMy nuHelHBIX ypaBHenuii merogom Faycca {4x; — 2x, + 3x3 = 12, x; +
5xy, —3x3 = 1,2x; + 3x, — 2x3 = 3.

4. Tlokaszats, uto BekTopel m = (1;—1;2), 1= (2;0;3), p = (—2;—1;1) oOpasyror Gasuc B
IIPOCTPAHCTBE.

5. Jlano oOmiee ypaBHeHue npsimoit —2x + 3y — 5 = 0. Hanucatb: ypaBHeHHE TPSMOIA C YTTIOBBIM
K03 PHUIIMEHTOM; YpaBHEHHUE NPSIMON B OTpE3Kax; HOPMaJIbHOE YpaBHEHHUE MPSIMOH.

YTBepkaeHo Ha 3aceqanuu kadeapsl «Marematuka» « 31» 03 2026 r., nmporokon Ne 7

3aB. kadeapoii O.M. bapanosa / /
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s mpoBeneHUsT MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYAEHTOB B JUCTAaHIIMOHHOM (opmare B
pa3paboTaHHBIX Kadeapoi «MaremaTrkay OHJIaH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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