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1. Henu, 3a1aun ¥ NJIAaHUPYeMble pe3yJIbTAaThl 00yYeHus
0 JUCHHUIINHE

K oCHOBHBIM yesam 0CBOCHUS JUCHUIUIMHBI «MaTeMaTukay clieyeT OTHECTH:

- BOCIIUTaHHE Yy CTYACHTOB O0IIei MaTeMaTH4eCKON KYJIbTYpBhI;

- IpUOOpETEeHHE CTYAEHTaMU ILIMPOKOI0 Kpyra MaTeMaTHYeCKMX 3HaHWM, YMEHUH M
HABBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJCHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKOW UHTYUIINH;

- YMEHHE CTYyJCHTaMHU pa3BUBaThb HABBIKM CAMOCTOSITEIBHOTO H3y4YeHHs Y4EOHOU H
HAYYHOMU JIMTepaTyphl, COJIEprKalleil MaTeMaTHYeCKIe CBE/ICHUS U Pe3YNIbTaThl;

- TOJTrOTOBKY CTYIEHTOB K JIEATEIIBHOCTH B COOTBETCTBUU C KBaJH(PHUKAIIMOHHOM
XapaKTepUCTUKON OakajnaBpa 10 HANpaBlIEHUIO, B TOM uuciae ¢GOPMHUPOBAHHE YMEHUM
UCIIOJIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B PO ECCHOHATIBHOMN 1A TEIbHOCTH.

- TIOJATOTOBKY BBICOKOKBAaTU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
nu(ppoBOl TypOYJIEHTHOCTHM M BBICOKMX TEXHOJOTMYECKHMX PHUCKOB COBPEMEHHOM LHUQPPOBOI
SKOHOMHMKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIUHBI «MaTemaTruka» cieyeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX IOHSTHI, METOAOB, (QOPMHUPYIOUIMX OOIIYIO
MaTeMaTUYECKYIO IIOJIrOTOBKY, HEOOXOIMMYIO /JIsl YCIIEUIHOIO PEIIEHUs IPUKIIAJHBIX 3a/a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIH, COOTBETCTBYIOIUX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

Ob0yuenne 1o gucnuiuinHe «MaremaTtuka» HampaBiIeHO Ha  (QopMHUpoBaHHUE
y o0yyaronuxcs cienyromux komnereHuui B coorBeTcTBir ¢ @PI'OC (ypoBeHb OakaiaBpuara) 1o
HaMpaBJICHUIO  MOATOTOBKH 15.03.01 MamuHocTpoeHue, yTrBepkaAeHHbIM lIpukazom
Muno6pnayku Poccun ot 09.08.2021 N 727:

Kon u HaumeHoBaHue NuaukaTopsl 10CTHKEHHSA
KOMIIeTEeHIU KOMIIETeHIIUH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. IlpumMeHsieT ecTeCTBEHHOHAYYHbIE U
CCTCCTBCHHOHAYYHBIC U OOIIeH)KEHEPHbBIE 3HAHUS, METO/IbI

0O0IIenHKEHEPHbIE 3HaHUS, METO/IbI
MaTeMaTH4eCKOr0 aHaIN3a ’
MOJIEIUPOBAHUS B ITPO(eCcCHOHATbHON
ACATCIILHOCTH, NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
WCTIOJIh30BAHUS 3HAHUN (PU3UKU M MAaTEMATUKU
JUIsL PeHIeHUs 3a7a4 TEOPETHUECKOTO

MaTeMaTUYECKOr0 aHaJIM3a U MOJAEIUPOBAHUS IIPU
perieHuu TpodecCHOHaANBHBIX 3a/1a4

2. MecTO0 AMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

ZII/ICHI/IHJ'II/IHa «MarteMmaTHnKa» OTHOCHUTCS K q)aKy.]'II)TaTI/IBHI)IM JUCHUITIIMHAM.
I[I/ICLII/IHJII/IHa «MaremMatuka» 00€eCIIeurBaeT N3YUYCHUC NUCHUILIINH:

B obsizamenvroil uacmu:
- MaTeEMaTUYECKHl aHaIIn3;
- TEOpHUsI BEPOSITHOCTEN U MATEMATUUYECKasl CTATUCTUKA;
- BBCJACHHC B npoeKTHy}o JCATCIIbHOCTD,
- cnenuaIbHbIC TJ1aBbl MATEMATHKH.
B uacmu, popmupyemoii yuacmuuxamu 00pazosamenbHulX OMHOUEHULL:



- mudpoBasi 00paboTKa CUTHAJIOB;
- DJICKTPOMEXAHUYECKUE CHCTEMBI;
- OCHOBBI KOHCTPYHPOBAHHS PATUOIICKTPOHHBIX CPEIICTB.

3. CTpyKTypa M coJep:KaHue AUCHUTTUHBI
OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3a4€THBIX SAMHHMIIBI -72 Jaca.

3.1. Buawpl yueOHOI padoThI M TPYA0EMKOCTh

Ne Bux yueBHoii padorbr KouaunuectBo | CemecTpbl
n/n 4acoB 1
1 | AyauropHble 3aHATHS 32 32
B tom uncie:
1.1 | Jlexuuu - -
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATUS 32 32
1.3 | JlabopaTtopHbie 3aHATHS 0 0
2 | CamocTosiTe/IbHasl padoTa 40 40
B Tom uncne:
21 | PIP 16 16
2.2 | IlogrotoBka K ceMHHApY 14 14
2.3 | IlogroToBka K 3a4ety 10 10
3 | Ilpome:kyTouHas aTTecTamus
Dk3amen/aud.3a4er/3aqer - 3auer
Hroro 72 72




3.2.

TemaTuueckuii IJIaH U3yYeHus JUcOUIINHBI « MaTemMaTuka»

n/n

Pa3zgeanl/TeMbl
JTUCIHUIIINHBI

TpyroeMkocThb, yac

Bce
ro

AynutopHas padora

Jlek
1005051

CemuHap
ckue/
MpaKkTHIe
CKHE
3aHATHS

Jlabopa

TOpHBIE

3aHATH
s

IIpakr
NYecKa
b
HOJArOT
OBKa

Camoc
TOATE
JbHas
padot

Paznen 1. DiaeMeHTHI JJUHEHHOMI
aaredpbl

24

12

12

11

Tema 1. Matpuubl, 1eHCTBUS HAJl
MATpPUIIAMU.

1.2

Tema 2. Onpenenurenu, UX CBOMCTBA U
BBIYHCIICHHE. MaTpu4Has 3aruch
CUCTEMbI JINHEWHBIX YPAaBHEHUI.

1.3

Tema 3. OOparHas MaTpuLa U ee
BbIUKCIICHHE. MaTpruyHas 3a1uch
CUCTEMBI JINHEWHBIX YPABHEHH.

14

Tema 4. CucteMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUH, OCHOBHbBIE
MOHATHS U onpeeneHus. Pemenue
CHUCTEM JIMHEHHBIX YPABHEHUI METOJIOM
Kpamepa, meTo1oM 00paTHOI MaTpHIIBI

1.5

Tema 5. Pemenue cucteM JUHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Marpulel. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meton I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX
ypaBHeHU. OTHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Pa3nea 2. BekTopsl.

20

10

10

2.1

Tema 1. JIunelinble onepanuu Hajg
BEKTOpPaMH, UX CBOMCTBA. JInHelHbIE
KOMOMHAaIMK BEeKTOpoB. JInHelHo
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMbI BEKTOPOB.

2.2

Tema 2. ITonstue 6a3uca. Koopaunatsl
BekTopa. KomnHeapHOCTS,
OpPTOTOHAJIILHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxanspHoe Npou3BeacHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tema 4. CmemnianHoe NPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBOMCTBA.




Boruncnenmne o6bema
napajuiejenumnena. Y ciiopue
KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.
OpTOHOpMUPOBaHHBIN Oa3uC.
Brruucnenue ckaiasipHOro, BEKTOPHOTO
Y CMEILIaHHOTO MPOU3BECHUI
BEKTOPOB, 33/IaHHBIX KOOPAMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3zuce.

2.5

Tema 5. JInneliHbIE IPOCTPAHCTBA.
Pa3zmepHoCTh M1 6a3UC JIMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca k 6a3ucy
npeoOpa3oBaHne KOOPIUHAT BEKTOPa
npu u3MeHeHnn 6a3uca. CoOCTBEHHBIC
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JUHEIHOro omneparopa.

Pa3zgea 3. KoMmiekcHbIe YACIA U
MHOI0YJICHBI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. opMbl 3aMMCH KOMIUIEKCHBIX
YHCEl.

3.2

Tema 2. Onepanuu HaJl KOMIUIEKCHBIMU
quciaaMy. Pa3noxeHne MHOrouaeHa Ha
MHOYKHUTEIN OCHOBHAs TeOpeMa
anreopsl

Pa3znen 4. Apaaurnueckas
reoMeTpus

16

10

4.1

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

4.2

Tewma 2. Paznuunble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tewma 3. BzaumHoe pacnosnoxxenue
MIPSIMBIX Ha IJIOCKOCTH U B
IIPOCTpaHCTBE. Brruncnenue
pacCcTOSHUN MEXy IBYMS TOUKaMH,
TOYKOH U npsiMon. B3anmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Beruucnenue pacctosHuNA MEXIY
TOYKOM U INIOCKOCTBIO

4.4

Tewma 4. Kpussle BTOporo nopsjka ux
r€OMETPUYECKUE CBOMCTBA. Y PaBHEHUS
AJUIATICA, TUTIEPOOITBI, TTapadoIThI
Ob1iee ypaBHEHUE KPUBOW BTOPOTO
nopsiaka. [IpuBeieHre KpUBBIX BTOPOTO
MOpsJIKa K KAHOHUYECKOMY BULY.
[ToBepxHOCTH BTOPOTO NOpsAKA

Hrtoro

72

32

40




Conep:xanue pa3iejioB IUCIHANIAHBI
Pa3znes 1. JjieMeHTHI JJMHEHHOH aJaredpbl
Tema 1. Matpuupsl, 1elicTBUS HaJ MaTpULaMHU.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHUE. MaTpuuHas 3alucCh CHUCTEMBI JIMHEWHBIX
YpaBHEHUH.
Tewma 3. OOGpaTHas MaTpHIla ¥ €€ BBIYUCICHUE. MaTpuyHas 3aluch CUCTEMbI IMHEHHBIX YPaBHEHUH.
Tema 4. CucteMbl TUHEHHBIX alreOpandecKux YpaBHEHUH, OCHOBHBIC TOHSATHUS M ONpPEACICHHUS.
Pemenue cucreM nmuHEHHBIX ypaBHeHUH MeTo10M Kpamepa, MeTo10M 00paTHON MaTPHIIBI
Tema 5. Pemenue cucreM JMHEMHBIX ypaBHeHMU Meronom [aycca. Panr wmatpunsl. Teopema
Kponekepa-Kanemnnu.
Tema 6. Metog ['aycca B IpoU3BOJIBHBIX CUCTEMaX JUHEUHBIX ypaBHEHUN. OHOPOAHBIE CHCTEMBI
JINHEHHBIX YpaBHCHUH.
Paznen 2. Bektopsl.
Tema 1. Jlunelinsie onepanuu HajJ BEKTOpaMHU, UX CBONCTBA. JIMHEWHbIE KOMOMHAIIMKA BEKTOPOB.
JInHEeHO HE3aBUCHUMBIE U JINHEMHO 3aBUCUMbBIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonstue O6a3uca. Koopaunatel BekTopa. KosumHeapHOCTb, OpPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.
Tema 3. CkansipHOoe NpOU3BEAECHUE BEKTOPOB M €ro CBOWCTBA. BekTOopHOE mpou3BeAeHUEe ABYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CmemanHoe TpOU3BEIEHHE TPEX BEKTOPOB W €ro cBoiicTBa. Bolumcnenue obObema
napajuiesienuneaa. YcioBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpTtoHOpMUPOBaHHBIH 6a3uc. Beruucienne cKkaasipHOro, BEKTOPHOTO U CMEIIAHHOTO IPOU3BEICHUI
BEKTOPOB, 33JaHHbIX KOOpAMHATaMU B OPTOHOPMHUpPOBAaHHOM Oa3uce. JIMHEWHbIE MPOCTPAHCTBA.
Pa3smepHocts u 0a3uc JMHEWHOro mpocTpaHCTBa. MaTpuia mepexoga oT 0Oaszuca kK 0aszucy
npeoOpa3oBaHnWEe KOOpPAWHAT BEKTOpa Npu u3MeHeHHH Oa3uca. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUS IMHEHHOTO OIepaTopa.
Pa3nea 3. KomniekcHble 4Mc/1a M MHOTOYJICHBI
Tema 1. MHOXeECTBO KOMIUIEKCHBIX unces. Dopmbl 3anucH KOMITJIEKCHBIX YHCET.
Tema 2. Omnepauuu HajJ KOMIUIEKCHBIMM 4YHUCJIaMU. Pa3nojkeHue MHOrowieHa Ha MHOXHUTEIN
OCHOBHas TeOpeMa ajre0pbl
Pa3nen 4. AnanuTnuyeckasi reoMeTpus
Tema 1. Cuctemsl koopauHAT. PaznuyHbie TUIIBI ypaBHEHUM INTIOCKOCTH
Tewma 2. PaznuuHblie TUIIBI ypaBHEHUN IPSIMON Ha IMJIOCKOCTU U B IPOCTPAHCTBE
Tema 3. B3aumHOe pacnonoXeHue MNpsSMbIX Ha IUIOCKOCTH W B TPOCTPAaHCTBE. BriuncieHue
pacCTOAHUN MEXIY IBYMS TOYKAMH, TOYKOM WU MOpsiMOM. B3anmHOE pacroioKeHue IITIOCKOCTEM.
Brruucnenue pacctossHuA MEKIy TOUKON M TIIOCKOCTBEO
Tema 4. KpuBble BTOporo nopsiika ux reoMeTpu4eckie CBONCTBa. Y paBHEHUs AJUIUIICA, TUTIEPOOJIBI,
napaboinbsl OO611ee ypaBHEHHE KPUBOU BTOpOro mopsiaka. [IpuBeneHne KpuBbIX BTOPOTO MOPSIKA K
KaHOHM4eckoMy Buay. [IoBepXHOCTH BTOpPOro mopsiaka

3.3 TemaTuka NPaKTHYECKHUX 3aHSTHI M0 AUCHUNJINHE

«MaremaTuka»
[IpaxkTnueckoe 3ansTue 1. Marpuel, 1eHCTBHS Hal MAaTPULIAMU.
IIpakTnueckoe 3ansatue 2. OnpenenuTenu, UX CBOMCTBA U BbIUNCIEHHE. MaTpuyHas 3al1Ch CUCTEMBbI
JIMHEWHBIX YPABHEHUM.
[IpakTruyeckoe 3ansatue 3. OOpaTHas MaTpHla U €€ BEIYHCICHHE.



[Ipaktuyeckoe 3ausaTue 4. CUCTeMbl JIMHEHHBIX aNreOpanyecKuX ypaBHEHHUH, OCHOBHBIC MTOHATHUS U
ompenencHus. PemeHne cucreM JMHEHHBIX ypaBHeHHMH MeroioMm Kpamepa, mMeTogom oOpaTHOM
MaTpPHULIbI

[IpakTuueckoe 3anstue 5. Pelienue cucteM JIMHEHHBIX YpaBHeHU MeToaoM ["aycca. Panr MaTpuirsl.
Teopema Kponekepa — Kanemiu

[IpakTtueckoe 3anarue 6. Meroa ['aycca B NpOM3BOJIBHBIX CUCTEMAaX JIMHEWHBIX YpPaBHEHUU.
OAHOPOHBIE CUCTEMBI JINHEHHBIX YPaBHEHUIA.

[IpakTuueckoe 3anstue 7. Bektopel. JInHelHbIe oniepany Ha/l BEKTOpaMHU, UX CBoMcTBa. JInHelHoe
MIPOCTPAHCTBO T'€OMETPUUECKUX BEKTOPOB. [loHsTHE NMHEHHON KOMOWMHAUKU BEKTOpPOB. JIuHEHHO
HE3aBUCHUMBIE U JIMHEHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tpaktuyeckoe 3anstue 8. [loHsTre 6a3nca MpocTpaHCTBA FTEOMETPUIECKUX BEKTOPOB. KoopanHaTs
BekTopa. OpToHOpMHUpPOBaHHBIM Oaszuc. KoymmHeapHOCTh, OPTOTOHANBHOCTh W KOMIUIAHAPHOCTh
BEKTOPOB.

[Ipaktnueckoe 3anaTne 9. CkansipHOE NPOU3BEIACHUE BEKTOPOB M €ro CBOWCTBA. Y CJIOBHUE
OpPTOTOHAJILHOCTH BEKTOPOB. BekTOpHOE Mpou3BeNEHHE ABYX BEKTOPOB, €r0 CBOMICTBA. YCIOBUE
KOJUIMHEAPHOCTH BEKTOPOB

[IpaxTnueckoe 3anstue 10. CMenianHoe Mpou3BEACHNUE TPEX BEKTOPOB U €ro CBOWCTBA. Boluncienue
o0bemMa mapajulefienunena M MUpaMHIbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Brrumcienue
CKaJSIPHOTO, BEKTOPHOTO M CMELIAHHOTO IPOW3BEAECHUN BEKTOPOB, 3a/JaHHBIX KOOpIMHATaMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktnueckoe 3anstue 11. JlunelHble npocTpaHcTBa. PasmepHocTh M 0a3uc JIMHEHHOrO
npocTpancTBa. Marpuiia nepexoja oT 6a3uca k 6asucy. [IpeoOpazoBanue KOopauHAT BEKTOpa MpU
n3MeHeHuu Oasuca. JIuHeilHble onepaTopsl, AEUCTBUS € JIMHEUHBIMU oriepatopaMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHHSI MATPHIIBI

[IpakTnueckoe 3ansTHe 12. MHOXECTBO KOMILIEKCHBIX yncen. @opMbl 3a1IUCH KOMIUIEKCHBIX YUCEIL.
JleficTBUg HaJ KOMIUIEKCHBIMU 4uciaMu. Pa3nokeHne MHOrowieHa Ha MHOXXHUTENH, OCHOBHAs
Teopema anredpsl

[Ipaktuueckoe 3anstue 13. Cucremsl KOOpAUHAT. Pa3nuuHble TUIIBI YPABHEHUN MIIIOCKOCTH
[IpakTnueckoe 3ansatue 14. Paznuunblie TUIIBI ypaBHEHUH IPSIMOM Ha IJIOCKOCTH U B POCTPAHCTBE
IIpakTnueckoe 3ansaTve 15. B3aumHOe pacnoio)keHue MpsMBIX Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
Brruucnenue paccTosHM MeXay ABYMs TOYKaMH, TOYKOW M MpAMOW. BeluucieHHe paccTosHUs
MEXYy CKpEIIMBAIOIIMMUCA MpsAMBIMH. B3auMHOE pacnosiokeHue IUIOCKOCTe. Brlumcienne
pacCTOAHUN MEXK]ly TOUKOHM U MIIOCKOCTHIO

IIpakTnueckoe 3anarue 16. KpuBbie BTOporo mopsiaika umx reoMETpUYECKHE CBOMCTBA. Y paBHEHUS
anMIca, runepoossl, mapadonst OOLee ypaBHEHHE KpUBOM BToporo nopsiika. [Ipusenenue kpusoit
BTOPOT'O MOpPsAAKA K KAHOHUUECKOMY BUIy. [ToBepxHOCTH BTOpOrO nopsaxa.

3.4 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX PadoT)

KypcoBbie npoekTs! (KypcoBble paO0Thl) y4eOHBIM MJIAHOM HE IPETyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 10kyMeHThI U 'OCThbI

1. ®T0C 09.03.01 Hudopmaruka M BBIYUCIUTENbHAS TEXHUKA, YTBEpPKIEHHBIM [Ipukazom
Muno6pnayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axanemudeckuil ydeOHBIN TTaH 10 HampasieHuto moarotoBku: 09.03.01 «Mupopmaruka n
BbIUMCIIUTENbHAS TeXHUKa». [Ipopunb: Be6-rexHonoruu - ounas. 2026.

3. OOpasoBarenbHas mporpamMma 1o HampasieHuo moAroToBku: 09.03.01 «MupopmaTuka u
BBIUMCIIUTENbHAS TeXHUKa». [Ipopuns: Beb-TexHonoruu - ounas. 2026.



4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crpareruum HaydHO-
TEXHOJIOTHYeCKOro pa3Butus Poccuiickori denepannim.

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoii deneparmu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsaka npuMeHeHNs OpraHU3alusiIMU, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JESTeIbHOCTh, AJIEKTPOHHOTO OOy4YeHMs, AMCTAHIIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTHH NpU
peanu3anuy 00pa3oBaTENIbHBIX IPOrPaMM.

4.2. OcHoBHasi IMTepaTypa

1. Topmau, b. A. Marematuka u aHATUTUYECKasi TEOMETPUS : yueOHHK JJisi By30B / b. A.
I'opnau. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-
507-44063-4. — TekcT : 31eKTpOoHHBII // JIaHb : AIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. JluneliHble anredpa ¥ aHATUTHYECKAsi TEOMETPHS : YaeOHO-MeToanueckoe mocobue / M. U.
CxkBopuoBa, 1. B. AutoHnoBa, A. I'. Patnos, E. B. CoiomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 c. — Tekcr : 2neKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTE HAs cHCTEMA. —
URL.: https://e.lanbook.com/book/240020.

3. Tyrau6aeB, A. A. MaremMaruka 1 aHAIUTHYECKas reoMeTpus : yaeOHuk / A. A. TyranOaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4, — Texcr .
ANEeKTPOHHBIH // JIaHb : aIeKTpOHHO-OnOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4. 3abonorckuii B.C. MaremaTuka u aHanuTu4eckas reoMeTpus (y4eOHBIH KOMILIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Beicuee
oOpa3oBaHue: OakamaBpHar).

5. Cuporuna 1.K. MatemaTrka 1 aHaJIUTHUECKas FEOMETPUsI: UHTEPaKTUBHBIN Kypc: yueOHOe
nocobue s By30B. CII6, M3a-Bo Jlanb, 2022. 180 c.

6. Kypc nekumii mo JMHEHHON anredpe W aHATUTHYECKOW TeoMeTpuu: ydebHoe mocodue. //
Kynpssues b.1O., Marsmn B.1., TTokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMWN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsrii pecypc. ]

4.3  JlonmoaHMTEJbHAA JIUTEPATypa

1. Munocues, B. b. Kypc maremaTuku /i TEXHUYECKUX BBICIIMX yYEOHBIX 3aBEACHUH :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuid. — 2-€ u3., ucnp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacte 1 : AHanuTHueckas reomerpus. [Ipenenst u pssl.
@OyHKIUY 1 pou3BoHbIe. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — TekcT : aneKTpoHHBIN // JIaHb : 31eKTpOHHO-0MOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MatemaTtuku a1 TEXHUUECKUX BBICHIMX YU€OHBIX 3aBEICHUH :
yaeOHoe mocobue / B. b. Munocues, B. A. JIsxoBckuii, A. . MapTeiHeHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : DyHKIIMH HECKOJIBKUX MTEPEMEHHBIX.
Wuterpanproe ucuncnenne. Teopus momss — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpOHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil xypc BbIclIell MareMaTWkH [DIEKTPOHHBIN pecypc]: ydeb. - DNeKTpoH. AaH. -
MockBa:  JamkoB wu K, 2017. - 510 «c¢. [Pexum gnocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. 3yo6ko B.I'., JIaxoBckuit B.A., MapteiHenko A.W., Munocnies B.b., [Tymxkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKUX BHICIINX y4eOHbIX 3aBeaenuii. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

5. Wnbun B.A., Ilo3usk D.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. peg-us ¢usuxo-
MareM. JUT-pbl, 1988. 224 c.
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6. bexnemumesn, /[.B. Pemenue 3amay u3 Kypca aHAJIUTHUYECKOW T'€OMETPHUH M JIMHEHHON
anreOpsl [DIEKTPOHHBIN pecypc]: yueb. mocobue - DneKkTpoH. naH. - MockBa: OuzMartiur,
2014. - 192 c. [Pexxum mocryma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4 JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUI W aTTecTalMii BO3MOXHO B JAMCTAaHIIMOHHOM (opmaTe C HpPUMEHEHHEM
CUCTEMBbI AucCTaHIMOHHOrOo oOydenus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3zoBaTedbHBIX pecypcoB (DOP) mo Bcem pazaenam

IIPOrPaMMBL:.

Haszpanue D0P

Jluneiinas u BekTopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
Maremaruka u aHauTHYeCKas https://online.mospolytech.ru/course/view.php?id=462
TCOMETPHS

Pa3paboranubsie DOP BKIIOYAIOT TPEHHUPOBOUYHBIE U UTOTOBBIE TECTHI.

HOp?II[OK HpOBGI[eHI/Iﬂ pa60T B OUCTAHIIMOHHOM CbOpMaTe yCTaHaBJII/IBaeTCﬂ OTOCIIBHBIMHU

pacnopsHKeHUSIMH ITPOPEKTOpa Mo yueOHoH paboTe U/ Uiu [IEHTPOM yueOHO-METOIUYECKON pabOTHI.

Kamnmﬁ CTyIIeHT 06CCH6‘-IGH I/IHI[I/IBI/II[yaJII)HI)IM HeOFpaHI/IquHI)IM IIOCTYHOM K BHGKTPOHHOﬁ

6I/I6J'II/IOT6K€ MOCKOBCKOTO MOIUTEXA

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

I/IHTepHeT-pecprBI BKJIKOYAKOT y‘Ie6HO-MeTOI[I/I‘IeCKI/Ie MaTrceprajibl B OJCKTPOHHOM BHIC,

MpeJICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTreMaTndeckoro oOpa3oBaHuUsD)

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

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

Ilone3urie y‘le6H0-MeTOI[I/I‘leCKI/Ie u I/IH(l)OpMaLII/IOHHBIe MaTCpHraJibl IIPCACTABJICHBI Ha camrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCcoB I/IH(bOpMaI_II/IOHHO-TGJICKOMMYHI/IKaLIHOHHoﬁ CCTU «I/IHTCpHeT» JJIsI OCBOCHUS

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

4.5. JIMueH3u0HHOoE ¥ CBOOOTHO pacnpocTpaHsieMoe IPorpaMMHoe odecrnedyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemenHble npogdeccnoHadbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

Hepeqeﬂb PECYpPCOB CE€ETH HHTepHeT, AOCTYIIHBIX 1JIfl OCBOCHUSA TUCHMIVIMHBI:

HaumeHoBaHue Ccblika Ha pecypc JocTynmHoCTh

NudpopManMOHHO-CIIPABOYHbIE CHCTEMBI

HocTtynHa B cetn
WnTepuer 6e3
OTpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypcesl Cetu

KoncymprantlItioc http:// www.consultant.ru | locrymao
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ITopran ®@enepanbHbIX
roCyJapCTBEHHbIX
00pa30BaTeNIbHBIX CTAaHAAPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B CeTH
HuTtepHet 6€3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | locrynHna B cetn
ru/ WurepHer 6e3
OTpaHUYCHUI

IIpodeccnonanbubie 6a3b1 JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEeMaTHYeCKasi pe)epaTUBHO-
oubmmorpadudeckas u
HaYKOMETPHYECKas
(bubamomeTpuueckas) 0aza TaHHBIX

5. MaTepuajJbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHBI
MaTepI/IaJ'ILHO — TEeXHHYecKast 0asza YHUBCPCUTETA o0ecIieynBaeT IMPOBCACHUEC BCCX BHUAOB
3aH5[TI/II\/'I, nmpeaAyCMOTPCHHBIX yqe6HLIM IJIaHOM, U COOTBETCTBYCT I[efICTBy}OIHI/IM CaHUTapHBIM U
MPOTUBOIIOXKAPHBIM IIPpaBUJIAM U HOpMaM.
Kadenpa «MaremaTuka» He pacnosiaraeT COOCTBEHHbIM ayJUTOPHBIM (POHIOM U UCIIOJIb3YET
yueOHbIe ayTUTOPUU U3 0011ero poHIa YyHUBEPCUTETA.
HpI/I H€O6XOI[I/IMOCTI/I JJISL IMPOBCACHUA HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHSATHN
HCIIOJIB3YIOTCS KOMIIBIOTECPHBIC KJIACChI YHUBCPCUTETA.

6. MeToanueckne peKOMeHIAlNU
6.1. MeToaguyecKkue peKOMeHIAUMHU IJIf NIPenoiaBaTeisi
10 OPraHM3anuM 00yYeHus

[Ipexxne Bcero, ciemyer oOpaTHUTh BHMMAaHHE CTYIACHTOB Ha TO, YTO NPAKTHYECKH BeECh
M3y4aeMbIii UMU MaTepHall He TpeOyeT KaKoW-Tn00 CreHaIbHON (JIOTTOJTHUTEIIBHON ) TIOITOTOBKU 1
BIIOJTHE MOXET OBbITh YCIEIIHO M3YY€H, €CH CTYACHTHI OYAYyT MOCENaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJTHATE JIOMAIlTHUAE 3aJlaHusi U TO0Jh30BaThCs (NP HEOOXOJMMOCTH) CHCTEMOM TIUIAHOBBIX
KOHCYJbTAIlMil B T€YCHHE KaXKAOro cemecTtpa. Bomemnmme B kypc JIuHelHO#N anreOpsl pasaessl
SIBJISIFOTCS KJJACCUYECKUMH, B TO K€ BpPEMs OHU TPAKTHYCCKH OPHUEHTHPOBAHBI, TaK KaK MMEIOT
LIIMPOKOE PAaCIpOCTPAHEHHE MJisi PElIeHUs Pa3HOro poja 3ajady BHYTPU CaMOW MaTeMaTHUKU U
MPUKIIATHBIX 3371a4. X 0CBOE€HHE TOMOKET CTY/IEHTaM JIOTHIECKH BEPHO, apTyMEHTHPOBAHO U SICHO
CTPOUTHh YCTHYHO W TIUCBMEHHYIO pE€uUb, YCHEIIHO MPUMEHSATh HAKOIUICHHbIE 3HAaHUS B
poeCCHOHAIBHON e TETHHOCTH.

12


http://www.elibrary.ru/
http://webofscience.com/

HeoGxomuMo ¢ camoro Hauana 3aHATHH pPEKOMEHAOBaTh CTYAEHTaM OCHOBHYIO U
JOTIOJIHATENBHYIO JINTEPATYPY, @ B KOHLE CEMECTpa aTh CIUCOK BOIPOCOB JJIS NOATOTOBKH K
3auery.

Ha nepBoM 3aHATHM IO JUCLHUILIMHE CIeTyeT 00513aTeIbHO TPOMH(DOPMUPOBATH CTYICHTOB
0 BHJIE ¥ opMax TEKYyIIeH U IPOMEKYTOUHOM aTTECTAUN MO TUCITUILINHE, CPOKAX UX
IIPOBEJICHUS, YCIOBUAX JOIYCKa K IPOMEKYTOYHON aTTECTalluu, IPUMEHSAEMBIX BUAAX
IIPOMEKYTOUHOTO KOHTPOJIS.

W3noxeHne TEOPETHYECKOr0 Marepuala JIOJDKHO CONPOBOKIATHCS MIUIIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAHHBIMHU MPENOJaBaTelIeM TaK, YTOOBl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJKM IIPU PEIICHUH 3aJa4d HE OTBJICKaJIM OT TIJIABHOIO: OCMBICIICHHA HIEU U CYTHU
IIpUMEHsIeMbIX MeTo0B. CieqyeT Bcerja YKasbplBaTh IPUMEPHl IPAKTUUYECKOI'O IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyil.

[IpakTuyeckue 3aHATHSA JOJKHBI OBITH OPraHM30BAaHBI MPEMOJABATENIEM TaKUM 00pa3oM,
4TOObl  OCTAaBaJOCh BPEMs Ha IEPUOAMYECKOE BBIIOJHEHHWE CTYAEHTaMH  HeOOJIbLION
CaMOCTOSITENIbHON Pa0OThI B ayJIUTOPUU JIJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBatenb, BeOyUIMH NPAKTUYECKHE 3aHATHS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKU MJ1aH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EANHYIO CUCTEMY 0003HAUEHUH.

[TpenonaBarento cieayer JOOMBATbCs CUCTEMaTHYECKON HENPEephIBHOM pabOThI CTYJEHTOB B
TEYEeHHUE CEMECTPa, HEOOXOANMO BBISBIISTH CHIIBHBIX CTYACHTOB M IPUBJIEKATh X K HAYYHOU padoTe,
K Y4aCTHIO B Pa3HOI'0 poJia OJUMIINAAAX U KOHKYpCax.

CTyneHT JOKEH OILYIIaTh 3aMHTEPECOBAHHOCTD MPEIN01aBaTeNsl B JOCTHKEHUN KOHEYHOIO
pe3yibTara: B IPHOOPETeHNH 00YyJaroIMMUCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJIeHNs] HAKOIUIEHHOH
nHbopManuel s peleH s 3a/1a4 B IPO(PeCCHOHATBHOMN e TETbHOCTH.

OO0pa3oBarenbHbIe TEXHOJIOTHH.

[TpoBenenue 3aHATUI M aTTECTAIMI BO3MOXKHO B JUCTAHIIMOHHOM (hopMarte ¢ MpUMEHEHUEM
cucTeMbl JucTaHIMOHHOro oOyuenus yHuBepcurera (CIJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» SIIEKTPOHHBIX 0Opa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasnenam
nporpamMmsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs: pabOT B AMCTAHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsKeHUMHU POPEKTopa 1o yueOHOH paboTe u/uiy HEeHTPOM Y4eOHO-METOANUYECKONH PabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCcs M0 0CBOEHUIO

JAUCIHHUIIIMHBI

Pa3nes: 3j1eMeHTBI THHEHHON anredpnl

Matpuupbl u onpenenurtenu. [Ipexne Bcero, CTyA€HT T0JKEH MOHSTh, YTO MaTpUIla — 3TO TabiuIa
qucen (MpuyeM 3Ta Tabauia MOXKeT UMeTh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a MOXKET OBITh U
MPSIMOYTOJIBHOM ), @ ONIPEIENUTENb- 3TO YUCIIO, 3aIIMChIBAEMOE B BU/IE KBAJAPAaTHOM TaOJIUIIbL, TO €CTh
OTIpEeJICJIUTENN CYIIECTBYIOT TOJIBKO y KBaJgpaTHbIX MaTpull. Crexyer oOpatuTh 0co00e BHUMAaHUE
Ha OIlEpalyI0 YMHOKEHHUS IPSIMOYTOJIbHBIX MAaTPUI] U IIOHATH, KAKMM ITOJIy4aeTCsl TOPSIAOK MAaTPULIBI
— mnpousBefieHnss. OcoOEHHOCTh MaTpHI] TaKXKe COCTOMT B TOM, YTO MPOU3BEACHHE MAaTpPULl HE
[IEPECTAHOBOYHO, TO €CTh CIEIYeT 00s3aTeIbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOILNE
3aaun. BaxkHpIM siBIsieTcd MOHATHE OOpaTHOM Marpuubl. Hajgo 3HaTh yclioBHE CYIECTBOBAHUS
o0paTHOW MaTpHIbl U AITOPUTM ee nocTpoeHus. Ilocie ee BbIUMCIEHUS 1L1€1€cO00pa3HO JenaTh
IIPOBEPKY MPaBWJIBHOCTH PEIICHUS, BBIIOJHUB OINEpPAlMI0 YMHOXEHHUS (JOJDKHA TOJYyYUTHCS
eAuHUYHas Matpuua). Ilpu u3ydeHuu omnpenenutenedl HaJAO YETKO YCBOMTH IOHSATHS MHUHOPA,
alreOpanvdecKoro JIOMOJIHEHUs, 3HaTh MHOTOUMCIIEHHBIE CBOMCTBa ompenenurens. Jias ocBoeHUs
TEXHUKH BBIYHMCIICHUS ONpeeNuTeNe 11eecoodpa3Ho, BbIOpaB MPOU3BOJIbHBIN OMpeIeTUTENb BbIIIIE
TPETHETO MOPSAIKA, PACKPHITH €I0 PA3TUYHBIMU CIOCOOAMH, TPUMEHSS Pa3JIOKEHHUE U 110 CTPOKaM U
o cronbiam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MpeNrouTUTeIbHEEe BBIOUpaTh AJis
PaCKpBITUS OIPEAETUTENS, YTOOBI YIIPOCTUTH €ro BelunciaeHne. Oco6eHHO 3(pPEeKTUBHO BEIYUCICHHE
OTIPEAICTUTEINS C MOMOUIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHMM, MPUBOJAIIMX €ro K TPEYroJIbHOMY
Buay. Ilpu mzyueHun pemeHuit cuctem JTuHeHbIX anreOpandyeckux ypasHenuit (CJIAY) obpature
BHMMAaHUE, MPEK/IE BCEro, HAa MOHATUE PEIICHHS CUCTEMBI U YCIIOBHS CYIIECTBOBAHUS PELICHUHN B
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3aBUCHUMOCTH OT COOTHOUIEHMSI MEKIY PAHT'OM MATPHIIbl, PAHIOM PACIIMPEHHON MaTpPUIbl CUCTEMBI
U YHMCIIOM HEU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMaHME Ha YCIOBHs IpUMEHEHUs (Gopmyi
Kpamepa u w™eroma oOpatHoil wmarpuipl. BHumarenbHo pa3zbepute NpuUMEphl  peUICHHUs
IIPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHeHHH wmeronom [aycca (BBepeHue
0a3MCHBIX M CBOOOIHBIX TEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI ajaredpbl

[Ipu m3yueHUM NAaHHOH TeMbl HEOOXOAMMO OOpaTUTh BHUMAaHHWE Ha JIMHEWHBIC ONEpaluu HaJ
BEKTOpaMH, Ha IOHATUS JIMHEHHON HE3aBUCUMOCTH U JIMHEHHOM 3aBHCHMOCTH BEKTOPOB, Ha
¢byHIaMeHTalIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha
pas3iokeHue BEeKTOpa Ho 0Oa3ucy. 3HaThb OINpENeIEHUE, N€OMETPHUUECKHUE CBOMCTBA CKaJSIPHOTO,
BEKTOPHOTO ¥ CMEUIAHHOTO MTPOU3BEACHUS BEKTOPOB, ()OPMYIIBI ISl KX BBIYMCIICHUS B BEKTOPHOM U
B KoopauHaTHOH Qopme. OOs3aTenbHO 3HaThb U yMETh IMPOBEPSTh YCJIOBUS OPTOrOHAIBHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

Pa3zjes: KOMILIEKCHBIE YHCJIA 1 MHOTO4YJICHBI

B sToM paspene, npexje BCEro, HaJo MOHATb, YTO KOMIUIEKCHOE UYHCIIO SIBUIOCH PACUIMPEHUEM
MOHATHUS JICHCTBUTENBHBIX YMCEN, 3HATh ONpeAeiIeHue U TpU (POPMBI 3aIIUCH KOMIUIEKCHOTO YHCIIa
(anreOpanyuecKyro, TPUTOHOMETPUYECKYIO M TMOKa3aTeIbHYI0), TEOMETPUYECKYI0 HWHTEPIPETAIHIO
KOMIUIEKCHOTO YHCJia M B3aUMHO-OJJHO3HaYHOE COOTBETCTBHE MEX1Y MHOXKECTBOM KOMIUIEKCHBIX
YHCeT U MHOXECTBOM TOUYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyiny Oitnepa. KomruiekcHsie
qHcia MOKHO M300pakaTh C MIOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM 1ockocTu. [loaTomy oneparun
CIIO’)KEHHS] M BBIYMTAHHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEICHBI K ONEpAlMsM CIOXKEHUS M
BBIUUTAHUS COOTBETCTBYIOUIMX BEKTOPOB. Ha/lo 3HaTh U yMETh BBINOIHATH ONEpallii YMHOXKEHUS,
JICJICHUsI, BO3BEJCHUS B IIOJOKUTEJIbHYIO CTEIEHb KOMIUIEKCHBIX 4YHCEJ, 3allMCaHHBbIX B
TPUTOHOMETpHUUECKON (hopMe, U3BICUCHHS KOPHS N-0M CTENEHU M3 KOMIUIEKCHOT0 umcia. Ciuenyer
0o0paTUTh BHUMAHHWE HA TO, YTO MHOXXECTBO KOMILJICKCHBIX YHCEIl SBIISICTCS 3aMKHYTHIM, TO €CTh
mobas anredpanyeckas ornepanus HajJ KOMIUICKCHBIMU YHMCIaMU HE BBIBOJAUT 3a Ipezesibl 00J1acTu
KOMIUIEKCHBIX uuces. Hajo 3HaTh paznuyHble BUABI Pa3I0KEHUS MHOTOWIEHAa HA MHOXKHUTEIU IS
CllyyaeB, KOIJla CpeAd KOpHEH MHOrowjieHa MOTyT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHH. DTH
CBEICHUsI OyAyT HCIOJIb30BATbCS, HANPUMEpP, B HHTETPAILHOM HCUHCIEHMM NPU BBIYMCICHUHN
UHTETPAJOB OT JpOOHO-pallMOHATBHBIX (YHKUMN, NpPU PpEIIEHUM JIMHEHHBIX OJHOPOAHBIX
g depeHIMATBHBIX YPaBHEHUH N-TO MOPSAKA C MOCTOSHHBIMU K03 pULIMeHTaMu.

Pazgen: AHanuTH4yeckasi reoMeTpus

[Ipy w3ydyeHUH aHAaIUTHUYECKONH TI'eOMETpPHUM CIIEyeT, MpPEkKIe BCEro, MOHATh, YTO €€ 3ajauei
ABIISICTCA M3yUEHHE F€OMETPUUECKUX OOBEKTOB MPU MOMOIIM aHAIUTHYECKUX METOAOB alreOphl U
MaTEeMaTHYeCKOro aHajiu3a. B OCHOBE Takoro mnojxoia JEXKUT METOJ KOOpJAUHAT, BIIEPBbIC
cucremMaTuyecku npuMeHeHHbld P. Jlekaprom. OcHOBHbBIE MOHATHS T'€OMETpPUM (TOYKa, HpsMasd,
IUIOCKOCTh) SIBJISIFOTCSL HEOIPEAETSIeMbIMU, U JUISI UX OMHCAHUS MPUMEHSETCS aKCHOMAaTHUYECKU
METO/I, TO3BOJISIIOIINM YCTaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM TOUYEK
MpsIMOM M MHOKECTBOM JIEWCTBUTENbHBIX YHCET U, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPAMHAT.
Hano yetko ycBOUTH pa3nuuHble (POPMbI YpaBHEHHH MPSIMON M MJIOCKOCTH YMETh NEPEXOAUTH OT
0JIHOM (hopMBI K ipyroi. CieryeT OCMBICIUTD U YCIEIIHO IPUMEHSTh PEIICHHS KJIACCUUECKUX 3a/1a4
AHAJINTUYECKOW T€OMETPUH O B3aUMHOM PaCIOJIOKEHUH MPSMBIX U IJIOCKOCTEHN, YMETh ONPEAETIATh
YTJIBI U PACCTOSIHUS MEKY Pa3IMUYHBIMU F€OMETPUUECKUMU O0BEKTaMHU.

YcnenHoe u3ydyeHue MUCHUIUIMHBL «MaTteMaTukay, NpruoopeTeHre HeoOXOJUMbIX KOMITETEHIINH,
YMEHHH W HAaBBIKOB BIJIAJICHUS MaTeMaTHYEeCKHM anmaparoM TpeOyeT OT CTYAEHTOB OOJIbIION
camocTosTenbHON paboTsl. Heobxomumo oOpaTuTh BHUMaHHE, YTO KOJIMUYECTBO YaCOB, OTBOJUMBIX
Ha CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBHH C Y4EOHBIM IIIAHOM, OOJIbIIIE YK CIIa YACOB, OTBOJIUMBIX
Ha BCE BUbI AyAUTOPHBIX 3aHATUH.

CamocrosiTenpHasl paboTa sSBISETCS OJHUM W3 BHJIOB yUeOHBIX 3aHATHH. Llenb camocTosiTenpHOM
palboThI — MPAKTUYECKOE CAaMOCTOSATENIBHOE MOJIyY€HHE CTYIEHTaMU HAaBBIKOB pabOThI B IpOrpaMme
MaTeMaTHYeCKOro MOJIETUPOBAHUS, pACCMATPUBAEMBIX B ITPOLIECCE U3YyUEHUS AUCIUTIIINHBIL.
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AynutopHasi camoCTosITeNTbHasE paboTa Mo AVCIMILIAHE BHITIOTHSACTCS HA y4EOHBIX 3aHATUAX TMOJ
HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIaBATENsI U MO €T0 3a/1aHuIO.

BreaynuropHas camocTosTenbHast paboTa BHIIOIHIETCS CTYJCHTOM 10 3aJIJaHUIO IPEojaBaTesi, HO
0€e3 ero HermoCPeICTBEHHOTO Y4acTHsl.

3aoauu camocmoamenvHoil padomuvl cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJICPIKAHUS JUCIUILTAHBL,

- yrayOsieHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIIUHBL

- HUCIIOJIb30BAaHHUE MaTepuaia, COOpaHHOTO W MOJYYEHHOTO B XOJ[€ CAMOCTOSITENIbHBIX 3aHATHN IS
3¢ PEeKTUBHOM MOATOTOBKH K 3a4ETY.

Buow eneayoumopnoii camocmoamenvHoil pabomol:

- BBINIOJIHEHUE PAaCUEeTHO-TpaPruecKux pador;

- MIOATOTOBKA K 3a4€TY,

- IOATOTOBKA K CEMUHAPY;

J1J1s BBITIOTHEHUST JTFOOOTO BHJ1a CAMOCTOSTEIHLHOM pabOThl HEOOXOIUMO MPOUTH CIEAYIOUTUE ITAITBI:
- OIpEeJIeICHNE [IEIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpPETH3allUs MTO3HABATEIILHOM 3a1a4u;

- CaMOOLIeHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PEHICHUIO 33/1auu;

- IJITAHUPOBAHUE PabOTHI (CAMOCTOSTENLHOM HITH C MOMOIIBIO MIPEeNoAaBaTelis) Hal 3aJaHUEM;

- OCYIIECTBICHHWE B TIPOILECCE BBHINOJIHEHUS CAMOCTOSTEIBHOW pPabOThI  CaMOKOHTPOJIS
(IpOMEKYTOYHOTO U KOHEYHOTO) PE3YJIbTaTOB pabOThI U KOPPEKTHUPOBKA BHITIOJIHEHHS paOOTHI;

- peduekcus;

- Ipe3eHTaIus padoOThI.

7. ®DOoHJ OLIEHOYHBIX CPEICTB

B mpornecce 00yueHHsI HCIIONB3YIOTCS CIEAYIONINE OIEHOYHbIE (POPMBI CaMOCTOSITEIbHON pabOThI
CTY/ICHTOB, OLICHOYHbIE CpPEACTBAa TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOUHBIX
aTTeCcTaluu:

- pacueTHO-rpauYecKue paboThl;

- KOHTPOJIbHBIE Pa0OTHI;

- TECTUPOBAHHUE;

- 3aYer.

O1eHOUHBIE CpeJICTBA TEKYIIEro KOHTPOJI YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE 3a/laHUs
WHIWBUIYAITBHO JUIS KaXI0TO 00Yy4Jaroerocs.

B pe3ynbrare ocBO€HUS TUCHUILITUHBI (MOYJIs) GOPMUPYIOTCS CIEeIyIONME KOMIETEHIUU:

KO}I KOMIICTCHIIUU HanmMeHnoBaHMe KOMIIETEHIIHH BBINIYCKHHUKA

OIlK-1 Cnoco0eH NpUMEHSATh €CTECTBEHHOHAYUYHbIE U OOIIEMHKEHEPHbIE
3HAHHUA, METOJbl MATEMATHUECKOT O aHAJIN3a U MOJIEIIMPOBaHMS,
TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS B
npodecCHOHATIBLHOMN JIeITETbHOCTH

7.1 Meroabl KOHTPOJISA M OLIECHMBAHUSA Pe3yJIbTATOB 00y4YeHUsI

HaunmenoBaHue
Bun xonTpOns
KOHTPOJIA Kpatkas xapakrteprucTrka KOHTPOJIS
Ne n/m pe3yNbTaToB
pe3yJIbTaTOB pE3yNbTaTOB 00yUYEHUS
oOyueHus
00yJeHus
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PacuetHo-
1 rpadudeckas
pabora

Texymmit

OOGyuarommmiics B TEUEHUE cemecTpa
CaMOCTOSITENIHO BBITIOJHACT PSIJI PACUYETHO-
rpadguyeckux pabot 1mo Teme pasaena. [lpu
MIPOBEPKE IMPETI01aBaTeNb OIICHUBACT KAueCTBO
oopMIIeHHSI, TPAaBWIIBHOCTh PACUETOB.

KonTponbhas

pabora Texymui

Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIISICTCS HA TIOCIEAHEM 3aHATHH
nu3zydaemoro pasnena. KonTtpombHas pabota
BBINIOJHACTCS ~ WHAWBUAYATbHO  KaXKIbIM
crynentoM. Ilpu mpoBepke mpernonaBaTenb
OLICHMBACT TPAaBUIBHOCTh IPOU3BEACHHBIX
pacyeToB.

3 Tect Texymuii

TectupoBaHue NPOBOAUTCS Ha MOCIEAHEM
3aHATUM U3y4aeMoll TeMmbl. TecTtupoBaHue
ocyllecTBisieTcs, MO0  IpuU  MOMOIIHU
KOMITBIOTEPHOM CHCTEMBI TECTHPOBAHUS, JTHOO
C MCIIOJIb30BAaHMEM BBIJJAHHBIX TECT-33JaHUN
Ha OymaxkHoM HocuTene. B pamkax
TECTUPOBAHUS poBepsieTcs 3HaHUe
TEOPETUICCKON OA3BI.

4 3auer [IpomexyTouHbIi

[TpomexyTouHas arrecTanus OOy4yaroUIuxcs B
dopMe 3auera MPOBOAUTCA IO pe3yibTaTaM
BBITIOJTHEHUSI BCEX BUJOB YyueOHOW paboThl,
MPEIYCMOTPEHHBIX Y4€OHBIM TUIAHOM IO JTAHHOM
JUCLUIUIMHE, P 3TOM  YYUTBHIBAKOTCSA
pe3ynbTaThl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMectpa. OLeHKa CTENEeHU TOCTUKEHUS
0o0y4JalIUMUCS  IUIAHUPYEMBIX  PE3YJIbTAaTOB
oOyyeHHss 1O  JUCHMIUIMHE  MPOBOAUTCS
IIPENOIaBaTesieM,  BEAYIIMM  3aHATHSA 11O
JUCLHUIIIMHE METOIOM JKCIEepTHOM oueHku. 1o
UTOTaM  NPOMEXYTOYHOM  aTrTecTaluu 10
JUCLHUIIINHE BBICTABIISCTCS OLICHKA «3a4TEHOY,
WJIN «HE 3a4TECHO».

7.2.

IIIkana u KpUTEPUN OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUS

[Tokazarenem oleHMBaHUS KOMIIETEHLMI Ha pa3INYHbIX Tanax uxX (GOpMHUpPOBaHUS SIBIISIETCS
JOCTHKEHHE 00yUaloIMMUCS MIIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHUs IO AUCLHUILUINHE (MOTYJIIO).

Kputepun onenuBanus

IToxkazaresn 5 3 4 5
3HATh: OOGyuarontuiicst OO6yygarommiics OOGyuaronuiics OOGyuaronuiics
TEOPETHIECKHUE JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JINHEHHOU MOJIHOE OTCYTCTBHUE HETOJIHOE YaCTHYHOE MOJIHOE COOTBETCTBUE
anreOpsl U WM HEJJOCTaTOYHOE COOTBETCTBHUE COOTBETCTBHE CIIeIYIONINX 3HAHUH:
AQHAJIUTUYECKOMN COOTBETCTBHUE CIEIYIOIIMNX 3HAHUM: | CIEAYIONIMX 3HAHUN: | TEOpEeTHYECKHe
T€OMETPUH, CIEAYIOIIHNX 3HAHUIM: TEOPETUYECKHE TEOPETUIECKUE OCHOBBI JINHEWHOHN
KOMIUIEKCHBIE UHCTIA. | TEOPETUYECKUE OCHOBBI JIMHEIHOU OCHOBBI JINHEHHOM anreOpel 1
OCHOBBI JINHEHHOM anreOpel 1 anreOpel 1 AHAIUTUYECKOM
anreOpel 1 AHAJIUTUYECKOU AHAIUTUYECKOU FEOMETPHH,
AHAIUTUYECKOM FEOMETPHH, FeOMETPHH, KOMIUIEKCHBIE YHCIa.
TeOMETPUH, KOMIUIEKCHBIC YHCIIA. | KOMIUIEKCHBIE YHCJIa.

KOMIIJICKCHBIC YHCJIA..
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Jomyckarorcs CBo0OojHO onepupyer
HE3HAYHUTEIbHBIC PHOOPETEHHBIMH
OIIMOKH, HETOYHOCTH, | 3HAHHSAMH.
3aTPYAHECHUS IPH
AQHAJINTHYECKHX
olepanusx.
YMeTh: OO6yJatomnimiics: He OObyuarommiics OO6y4atontmiics OO0yuatontuiics
pelIaTh 3a1a4u 1 yMeeT WU B JIeMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
YIpaKHEHHS HEJJOCTaTOYHOM HETOoJTHOE YaCcTHYHOE HOJIHOE COOTBETCTBHE
UCIIOJIb3YSl OCHOBHBIE | CTEIIEHH yMEET: COOTBETCTBHE COOTBETCTBUE CIICAYIOIINX YMEHUM:

METO/bI, U3y4eHHBIE
B Kypce JTHHEHHOI

pemaTh 3a1auu u
YIpaKHEHUS

CIEIYIOIINX YMEHUH:
peumars 3a1a4u u

CIEAYIOIINX YMEHUN:
peluaTh 3a1auu u

pemaTh 3aa4u U
yIpaKHEHUS

anredpe u UCIIONIB3YSl OCHOBHBIE | YIpa)KHEHUs YIpaXHEHUs UCTIONB3YSl OCHOBHBIE
aHAJTUTHYECKON METObI, U3YUEHHBIE | HUCIONb3Yys OCHOBHBIE | MCHOJb3ys OCHOBHBIE | METOJbI, U3yUCHHBIE
TeOMETpUH; B Kypce JTUHENHON METO/1bl, U3yUEHHbIE METO/Ibl, U3Y4ECHHbIE B Kypce JTUHEIHON
OTIEPHPOBATE C anredpe u B Kypce JTHHEHHOU B Kypce JTMHEeHHOU anrebpe u
KOMIUTEKCHBIMHU aHATUTHYECKOH anrebpe u anrebpe u AHAJTUTHYECKOM
YHCITaMH. TeOMETpPUH; aHAITNTHYECKOH AHATTUTHYECKOH TEOMETPHH;
OTIEpUPOBATH C TEOMETPHUH; T€OMETPHH; OTIEpUPOBATH C
KOMIUTEKCHBIMHU OIIEpUPOBATH C OTIEpUPOBATH C KOMIUTEKCHBIMHA
YHCIaMH. KOMIUIEKCHBIMHU KOMIUICKCHBIMHU yucnamu. CBOOOIHO
YHCIaMU. YqUCIaMU. Y MEHUS onepupyer
Homyckarotcs OCBOEHBI, HO NPUOOpPETEHHBIMU
3HAYUTENbHBIE JIOTTyCKaroTCA YMEHUSAMH,
OLINOKH, HEe3HaUUTENIbHbIE IIPUMEHSET UX B
TIPOSIBIISIETCS OIIMOKH, HETOYHOCTH, | CHTYaIHAX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU MIOBBIIICHHOM
YMEHHUI, 110 psIIy AHATTUTHYCCKUX CJIO’KHOCTH.
MIOKa3aTeleH, oTeparusx, mepeHoce
oOyJaromuiics YMEHUI Ha HOBBIE,
HCTIBITHIBACT HecTaHJapTHbIC
3HAYUTENbHBIE CUTYaIHH.
3aTpyAHEHUS NIPU
OTIepPUPOBAHUH
YMEHHSMH ITPU UX
HepeHOCe Ha HOBbIE
CUTYyallHH.
BJIA/IeTh: OOGyuatonuiicst e | OOyuaromuiics B OOGyuatrouuiicst OGyuaromuiicst B
HaBbIKAMHU BIIaieeT I B | HEJOCTATOYHOU YaCTHYHO BJIaJICET: TIOJTHOM 00BeMe
MPUMEHEHHUS HEJIOCTATOYHOH CTEIICHH BIIAJICET: HaBBIKAMU HABBIKAMH | BIIA/ICET:
JIMHEHHOW anreOpbl 1 | CTENCHHU BlIaJieeT HaBBIKAMH HAaBBIKAMH | NPUMEHEHUS HaBbIKAMHU
AHATMTHYECKOH HaBbIKAMHU MIPUMEHEHHUS JMHEHHON anreOpbl 1 | IPUMEHEHUS
T€OMETPUH K MIPUMEHEHUS JMUHEWHOW anreOpbl 1 | aHATHTHYIECKOH JTUHEHHOU anreOpsl 1
€CTECTBEHHOHAyYHbIM | JINHEHHOI anreOpsl 1 | aHATUTHYECKON TEOMETPHUHU K AHAIIUTUYECKOU
(pu3mueckum u AQHATUTHYECKON TeOMETPHUH K €CTECTBEHHOHAYYHBIM | T€OMETPHH K
TEXHUYECKHM) Te€OMETPHH K €CTECTBEHHOHAYYHBIM | ((U3UUECKUM U €CTECTBEHHOHAYYHbBIM
3a/1a4am. €CTEeCTBEHHOHAy4YHbIM | ((pHU3NYECKUM U TEXHUYECKHM) (pusmuecknm u
(pu3mueckum u TEXHUYECKUM) 3a/a4am. TEXHUYECKHM)
TEXHUYECKHM) 3agadam. Hagsriku ocBoensl, HO | 3agadam. CBOOOIHO
3ajJadam. OOyyaromuiics JIOIIyCKaroTCA MPUMEHSET
HCIBITHIBAET HE3HAUUTENIbHbIE MOJy4EeHHBIE HABBIKU
3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, | B CUTYalHsIX
3aTpyAHEHUs IIpU 3aTpyAHEHUs [IPU MOBBIILIEHHON
MIPUMEHEHUN AQHATUTHUYECKHX CII0’KHOCTH.
HaBBIKOB B HOBBIX onepanusx, IepeHoce
CUTYyalHsX. YMEHHI Ha HOBEIE,

HECTaHAAPTHEIC
CUTYAaIHH.

IIIkana oueHUBAHUS IPOMEKYTOYHOM aTTECTALMU: 3a4eTa.
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IxaJja oneHuBaAHUA

Onucanue

3aureHo

BreimonHeHbl Bce 00s3aTENBbHBIE YCIOBHS TMOATOTOBKH CTYIEHTA K
MIPOMEKYTOUYHOM  aTTECTaluu, MPELYyCMOTPEHHbIE  IPOrpaMMoOil
quciuiuinabel.  CTyA€HT JI€MOHCTPUPYET COOTBETCTBUE 3HAHMM,
YMEHH, HaBBIKOB MPUBEJICHHBIM B TaOJIMIAX IMOKa3aTeseil, onepupyer
NpUOOpPETEHHBIMU 3HAHUSMU, YMEHUSIMHU, HABBIKAMU, IPUMEHSIET UX B
CUTyallMsiX TMOBBILNICHHON cjoxHOCTU. [Ipm 3TOM MoOryr ObITh
JOIYIIICHBl He3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPyIHEHHS TIPU
AQHAJUTUYECKUX OIepalnsx, NEPeHoCce 3HAHUW U YMEHUW Ha HOBBIE,
HECTaH/IaPTHHIE CUTYAIIUH.

He 3auteno

He BbImonHeHbl 00s3aTesibHBIE YCIOBUS IOATOTOBKM CTYIEHTa K
IIPOMEKYTOYHOM  aTTeCTaluu, IPELYyCMOTPEHHBIE  IIPOrpaMMOi
JUCLUIUIMHBI, WIA CTYJEHT IEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAaHUH, yMEHUI, HaBBIKOB NPUBEIECHHBIM B TaONMIAX INOKa3aTeseH,
JIONYCKAIOTCA 3HAYMTEIbHbIE OIIMOKH, TPOSIBISAETCS OTCYTCTBHE
3HaHWM, yMEHUH, HaBBIKOB I10 Py IIOKA3aTeled, CTYACHT UCIIBIThIBACT
3HAYUTENIBHbIE 3aTPYJHEHUS IpPU ONEPUPOBAHUU 3HAHMSIMH U
YMEHUSMH IIPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

IIIxana oneHUBAHUSA TEKYLIETro KOHTPOJIsA.

HaumenoBanue KOHTPOJIA
pE3yNbTaTOB O0YUCHHS

[Ixama onieHnBaHus Ormcanue

3anmanue Ha PI'P BEIjaercs Ha
MEPBOM 3aHSITHHU
COOTBETCTBYIOLIETO pas3zena
JMCHMIIMHEL M CAaeTCs 110
OKOHYAHUH U3YUYCHUS
COOTBETCTBYIOIIETO pa3zena
mucuuinael. PI'P noipkHBL
OBITH BBIIIOIHEHEI U

Otnnuno - Pabota cjpana B
CPOK, pacueTHas 1
rpaduyeckas 9acTu
BBITIOJIHEHBI BEPHO, JINOO
HUMCIOTCA HEAOYCTHI, HE
BIIUSIOIINE Ha KOHEUHBII
pe3yIbTar.

Xoporio - pacueTHasi 4acTh

PacuerHo-Tpaduueckas padbota

BBITIOJIHEHA BEPHO, B
rpauuecKoil 4acTu ecTh
3aMeYaHUs

VY 10BIETBOPUTENBHO - B
pacyETHOM YacTH €CTh
3aMeuyaHusi, METOJ
BBITMIOJTHEHUS TpapuuecKoi
YacTH BbIOpaH BEPHBII
HeynoBieTBopuTeNnsHO - B
pacyeTHOM U rpaduueckoi
4acTsIX eCTh rpyobie
3aMeyaHusl.

0o(OopMJIIEHBI B COOTBETCTBHH C
TpeOOBAHUSAMHU METOINYECKUX
yYKa3aHUH Kadenpsl.

KonTponbnas pabota

OTtnuuno - PaboTa BEICOKOTO
KauecTBa, YpOBEHb
BBIITOJIHCHUSI OTBCYACT BCEM
TpeOOBaHUSM, TEOPETUUECKOE
coJIepKaHue Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HCO6XO}II/IMBIC HpaKTI/IquKI/Ie
HABBIKU pabOTHI C OCBOCHHBIM
MaTepuaioM chOpMHUPOBAHBI,

3amuTa TeMbI BKIIFOYaCeT
pelIeHne 3a1a4 B ayAUTOPUU B
TE€UEHUE OJTHOM Iaphl U
MPOXOJIUT IOCIIE U3YUYECHUS
COOTBETCTBYIOIIETO

paszzaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISFOIINX
OLIEHUTH CHOPMUPOBAHHOCTH
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BCE IPEyCMOTPEHHBIE
POrpaMMoOit 00ydIeHHS
yueOHbIE 3a]JaHUS BBIOJIHEHBI,
1100 HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUN
CoJIepKaT HE3HAUUTEIIbHbIC
OIINOKHU

Xopouio - YpoBeHb
BBITNIOJTHEHUS pabOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUYECKOE
coJiep’KaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEIIbI He
HOCSIT CYILIECTBEHHOTO
XapakTepa, He0OX0IUMbIe
IIPAKTUYECKHE HAaBbIKU PaOOThI
C OCBOCHHBIM MaTepUajoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIE BU/IbI 3a/laHUI
BBITIOJTHEHBI C OLTHOKaMHU.

Y 10BIETBOPUTEIIBHO -
TeopeTtnueckoe coaepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXO0UMbIE TPAKTHYECKUE
HaBBbIKU pabOThI HE
chopMupoOBaHbI, OOJBITUHCTBO
IIPEyCMOTPEHHBIX
NporpaMMou 3aJJaHui He
BBITIOJIHEHO; ITPH
JIOIIOJTHUTEIIbHOU
CaMOCTOSITENIbHOM paboTe Haj
MaTepUaIoM Kypca BO3MOXKHO
MOBBILIEHHE KauecTBa
BBITOJIHEHUS YUe€OHBIX
3aJaHuN.
HeynoBneTBOpUTENBHO -
TeopeTtnueckoe cofepx aHue
Kypca HE OCBOEHO,
HE0OXO0UMbIE TPAKTHYECKHE
HaBBIKU PaOOTHI HE
c(OopMHPOBaHBI,
IIPEyCMOTPEHHBIE
IIPOrpamMMoil 3aJaHus He
BBINOJIHEHBI

koMreTeHni. Ha oTBeTEI
oTtBoauTcA 1,5 yaca.

TectupoBaHue 10 NPONACHHON
TeMe

Tect conepxut 20 3agaHuid,
MpaBUJIBHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET |
6amry. Bpems TectupoBaHus -
30 munyt. CTyneHry
MPEAOCTABIISAETCS JIBE MOIBITKU
JUIST IPOXOJK/ICHUS TECTa.
MakcumManbHas OICHKA 3a TECT

TectupoBanue
OCYILECTBISAETCS, TUOO0 PU
MMOMOIIY KOMIIBIOTEPHOI
CUCTEMBI TECTUPOBAHUS, JTHOO
C MCTIOJIb30BaHUEM BBIIAHHBIX
TeCT-3aJaHuii Ha OYMaKHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3aTeM
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- 20 6amnos. Tect cunTaeTcs OCYILIECTBIISIETCS IPOBEPKA
YCHENIHO MPONICHHBIM, €CIU TecTa MpernoiaBaresieM u
CTyAeHT nai He menee 60% BBICTaBJISICTCS OIICHKA
MPAaBWJIBHBIX OTBETOB (HaOpasl | COTJIacHO METOIUKHU

He MeHee 12 6aioB). BBICTaBJICHUS OI[CHKH.

7.3. Ouenounvle cpeocmea
7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit 0na evtnoanenus pacuemuo-zpaguueckux pavom (PI'P)
PrP Nel, uacme 1

-1 1 0 2 0 2
A=11 3 2 B=|0 -3 3
4 0 -3 1 1 -1
3aganue Nel. J[anbl MaTpUIIbI u

o 2 T
Beimonuuts geiicreus; A 88"

2 2 _
3amanue No2. [IpoomKuTh 1aHHOE MAaTPUYHOE PABEHCTBO (24+3B)" —44" -64B =1

U IIPOBEPUTH €TI0 I MaTpull A U B 13 epBOro 3aJ1aHusl.

3aganue Ne3. BbIUNCINTE ONpeaesuTellb ABYMsI CIOCOOaMU: pa3ioKEHUEM 10 IEPBOM CTpOKe U

pas3JIoKEHUEM 110 IEPBOMY CTOJOLY.
1 0 -1 2
0 2 1 -1
1 -1 1
11 -2 1

3ananue Ned. JIns naHHOM MaTpULlbl HATH 0OpaTHYI0 MaTpuily. CaenaTh MpOBEPKY.
1 0 2
1 1 0
-1 2 3

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

PO L AR

3azmanue Ne6. Haiitu panr maTpuisl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2

6 20

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHHbIX a12e0pauieckKux ypagHeHui
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenate mpoBepKy.

X t4x,—x; =-2

2x, +2x,+3x; =7

3x,+6x, —2x; =1

3aganue No2. Perute cucremy u3 Nel MeTooM oOpaTHOM MaTpHIIbL.

3aganue No3. Pemnts cuctemy u3 Nel metomom ["aycca.

3apanue Ne4. Peruth HeogHOPOAHYIO cucteMy MetosoM ["aycca. Haiitu ob1ee pemenue u
YacTHOE pelIeHHUE.




X +X,+2x;+3x, =5
3x,+2x, —4x, - 2x, =1
S5x, +4x, + 4x, =11
3amanue NoS. Pemuts omHOpOAHYIO crcteMy MetofoMm ["aycca. Halitu obmiee pemenue u OCP.
2x, +6x, =9x;, -9x, =0
4x, —5x;,+x,=0
3x,+3x, - Tx; —4x, =0
X, —3x, +2x;+5x, =0
PI'P Nel, uacmp 2

3aznanue Nel. [loka3arb, 4TO BEKTOPBI n, . p 00pa3yloT 6a3uc B MPOCTPAHCTBE U PA3IOKUTH
-1,2),n=(2,0,3), p=(-2,-1L1),a =(5—-4,13).

BekTop @ 10 3TOMY Gasucy: m =,

Bamanne Ne2. Jlanbr BekTopel 7 u " Boisicuuts — KOJUTHHEAPHbI JTH BEKTOPHL 4 1 b
m =(28,-8,8),n =(-21,6,-6), a=2m+n,b=2n-m.
A ;
71| = 62, |71| = 2, (7, 7) = 135", @ =67 — .
ZB A(l;-1;2),B(3:3;2),C(7:1;2).

. Haittu , €Cl

. |a|
3amanue Ne3. Hailitu | , €CIIA

3aganue Ne4. Jlan AABC

Bamarme No5. TIpu kakux 'x' BeKTOpsl @ 1 b HEePIEeHUKYIIAPHBI?
a=(x;1;-4),b =(x-3;12;x).

3aganue Ne6. HaiiTu ruiomane mapauiesiorpaMmma, IOCTPOCHHOTO Ha BekTopax 9 u b

a=2m-5n,b=m+n,

m|=12,

A
ﬁ\:3,(ﬁ,ﬁ)=%.

3amanue No7. Haiitu rromans Tpeyroibanka ABC, ecn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ayanue Ne8. JlaHbl BEeKTOpbl ~ °~ ° . BBIAICHUTH — KOMIUTAHAPHBI JIU BEKTOPHL. ECiiu BEKTOpHI HE
. a,b,c
KOMIUTaHAPHBI, TO HAUTH 00bEeM Mapajulesenuea, HOCTPOEHHOT0 Ha BEKTOpax —°~ °~ |

OTIPEACTUTh — KaKyt0 TPOUKY OHHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;0:1)
3aganue No9. [lns nuHeirHOTO onepatopa A 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB
Ae,, Ae,, Ae, e.,e

aieMenTa X .
Ae =Te +3e,-2e

x=2e —4e, te,

e.e,, e .
. 3anmcath MaTpuily onieparopa A B Oazuce !’ 2’ 7% u HaiiTh 00pa3

. Ae,=e¢ —e,+4e, Ae,=2¢,+2¢,+3¢,,

3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAU€HUSI U COOCTBEHHbBIE BEKTOPHI IMHEHHOTO OIepaTopa,

72
A= 5]
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpuiien

PrP No 1, uacms 3

[ a [
Bamanme Nel. TIpsamas ! mpoxomuT yepes Touky 4 mapanmensso Bektopy 9 . IIpsamas 2
poxoaut uepes Touky B nepnenamkynsapuo Bextopy 7 . HaifTi Touky nepeceueHus mpsMbIX 1

A(3;5),q(1;3), B(0;5), n (-3;4).

YTOJI MEXAY HUMH, €CITU
/ [ .
Baymanue Ne2. Jlana mpsamas | Ipamas 2 mpoxomut uepes Touku 4 u B . Haittu paccrosuue ot

[ / .
TOUKH [IEPECEUEHUS NIPAMBIX ' U 2 110 psAMOM  °.
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/- x=-8t-3
Py =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.

3aganue No3. Hailitu paccTosHUE OT TOUKHU M, 10 wiockoctn & | mpoxopsuiei yepes Touky A
MEPICHIUKYIISIPHO BEKTOPY N ecnu M, 0; 1; 7), A(Z; -1; 4), ﬁ(6; 22; -3).

3ananue No4. Haiftu yroa Mexay MiIOCKOCTbI0 & M IIIOCKOCTBIO B , IPOXOAsIIEH Yepe3 TOUKHU

A, B u C comn o:5x+y+4z-28=0, A(5:;2:5),B(3;7,0),C(-4,-3;-1).
3amanue No5. 3amucarth KAHOHMYECKHE YPABHEHUS IIPSIMOM, 3aJaHHOW OOIIMMH YpaBHEHUSIMH.
X+2y-9z-10=0;
{3x+4y+8z—24— 0.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit I v unockoctn @ n YTOJ MEXKy HUMH.
;X 2y z-1

3 4 -2

; aix+2y-3z-12=0.

3ananue Ne7. [lpsmas g npoxoauT uepe3 Touku 4 u B. Ilpsamas l, IIPOXOJHUT Yepe3 TOuKy M

. [ 1
NEePICHIUKYISPHO TIockocTn & . HaiiTi yron Meay NpsiMbIMA ' U~ 2 ¥ BBIACHUTB — JICXKAT JIU
OHH B OJIHOH INIOCKOCTH WJIM CKPELIUBAOTCS.

A9;—=3:1), B(4;4;—5), M (~L;11;—11), «:2x+3y—z—1=0.
(x+3° )

Bajanue Ne8. Jlnst namHoit kpusoii 49 25 yKa3aTb (POKYyChI, SKCIICHTPUCHTET,
IUPeKTpHCHL. [1ocTpOUTh KpHBYIO, H300pa3uTh (POKYCHI, AUPEKTPHCHL.

9x* —25y* —18x+200y - 616=0

3ananue No9. [lpuBectu ypaBHEHHE KpUBOU K

KaHOHHWYCCKOMY BUAY U ITIOCTPOUTH KPUBYIO.

IIpumepul 6apuanmos KoHmpobLHLIX padom
Bapmuanr.

1. HaliT 3HaYeHHsI MaTPUYHOTO MHOTOYJIEHA F(A)
-1 0
X)=—x+2x" —x+3,4=
f(x) s
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaifTu paHr MaTpullbl IPUBEACHUEM K CTYIIEHYaTOMY BUAY

3. BBIUUCITUTH OTNpeieTNTEeNb IPUBEICHIEM K CTYIICHUATOMY BUILY
4. Haiitu matpuily, oopaTHyto JaHHO# (a). Pemuth MaTpuuHoe ypaBHeHUE (0)
1 2 1

3 -5 3 1 =2 -2 3 5
S
(a) 27 -1 (©) -3 4 3 -1 0

5. Pemuth cuctemy ypaBHEHUH. YKa3aTh 00Illee U OJJHO YAaCTHOE peulieHue (a).
Pemuts cucremMy ¢ momoIibio 06paTHoil MaTpullsl U o ¢popmynam Kpamepa (6)
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4x,+9x, —5x, —8x, =5 X +2x,+x;,=5
3x,+7x,=2x, —4x, =4 3x,=5x, +3x; =-7

2x,+5x, +x; +3x, =3 2x,+7x,—x; =13

(a) (6)
Bapuant
1. Pacnucars pasnosxkenue Bektopa X mo Bektopam 229>
x={5-12,1} p=1{1,-3,0} ¢={L-11} r={0,-1,2}
2. Kommneapus! i Bextopsl P u 472
a=1{2,0,1} b={-231} p=2a+2b g=3a-2b
3. Jlana nupamuja ¢ BeplIMHaMHU B TOUKaX A4, 44, .
A4(-2,4,8) A4,(4,-1,2) A,(-8,7,10) 4,(-3,4,-2)
Haiitu:
a) yroi Mexay pedpamu 44, : 44,
0) o0beM THpaMUIbI

. A A4,
B) JUTMHY BBICOTHI ONYIIEHHOW HA TPaHb
T') HAWTH JUTMHY MEJIMaHbl, TPOBEACHHYIO U3 BEPIIUHBI A pebpy 4,4,

4. BEIYUCINUTH Iiomajb mapajiciaorpamma, NOCTPOCHHOI'O Ha BEKTOpax ady b a _ Yo MCxKAy
1wy A}

sextopamu ¥ u 4

R iy T
a=2p+q b=p-3q p|=2 |g|=2 “Tu
Bapuant
1. Haiftu paccTositHuE OT TOUKH M, IO INIOCKOCTH (M‘M2M3 ):

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

{x+y+z—2:O
2. BIIicarh KaHOHHYECKOE ypaBHEHHE IpsMoit: L\~ Y 3z2+6=0
x=2 y-3 z+l
B 4 pX+ty+2z-9=0

(0;-1;3) .

3. HaiiTi TouKy nepeceueHus npsMoii U TIOCKOCTH: | 1

o P P 51 P
4. HaiiTu TOUKy ! CHMMETPHUYHYIO TOUKE { OTHOCHTEIBHO MPSMOH ! !
x-1 'y =z

1 -1 1

5. Hanucatb ypaBHEHHE IJIOCKOCTH & MpoXOoAsIEe yepe3 TOUKY M, U NEPICHIUKYISIPHO
(MM,). M,(3;2;0) M, (415) M,(2;-14)

MpAMOi1 : , , .

6. Haiitu KocuHyc yria Mexay miockoctamu &1 u 2

o, :3x—y+3=0 a,:x=2y+5z-10=0

Bapuanm 3a0anuii mecma
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3

1.1. HaitTu panr maTpulibl IpUBEICHUEM K CTYIIEHYaTOMY BUY =3B 5 U

(l —2} _(—2 3 SJ
1.2. Pemmnth MaTpu4HOE YpaBHEHHE -3 4 3 -1 0

X +2x,+x,=5
3x, =5x, +3x, =-7

1.3. Pemuth cuctemy mo ¢popmynam Kpamepa 235+ 76, —x; =13

2.1, HanI/IcaTLupamox(eHHe BEKTOpa X MO BEKTOpaM Pt X = {5’_12’1} , pP= {l’ _3’0} ,
q= {1,—1,1} r= {0,—1,2}

2.2. BeruucnuTh mionia1s napajiesorpaMmma, IoCTpOSHHOTO Ha BeKTopax 4 u b a _ YIoJI MEXY
LMy (A}

BCKTOpaMH p u q

Y ['a] (A (-]

a=Bprq b=p-3q, =2 ld=2 @7

T
, 4
2.3. Jlana nupamuia ¢ BEpIIMHAMHU B TOUKaX A4, 44, 4 (6’1’3), 4,(6,-2,-3) , 4,(2,2,0) ,
A4,(-5,1,0)

4 K pedpy 44,

x-2 y-3 z+lI

Haiitn 1imuHy MemaHbl, IPOBEACHHYIO U3 BEPIINUHBI

" x+y+2279=0.
P(0;-1;3) "

3.1. HaiiTi TouKy nepeceueHus: NpsMou U MIOCKoCTU: 1 1 —4

P

3.2. Haiitu Touky *1 cuMMeTpu4Hyto Touke © OTHOCHTENBHO NpAMOi [

x—1 _y
1 -1

1

3.3. Hamucath ypaBHEHHE TUIOCKOCTH & MPOXOSIICH Yepe3 TOuKy My HEPIEHIUKYISIPHO
(MM,). My(3;2:0) M, (41:5) M,(2-1:4)

psAMOI
X +4y°

4.1. lana xpuBas BTOPOro MopsijiKa ~12x+16y+16=0 T]onyynrs KaHOHMUIECKOE YpaBHEHHE

KPHUBOMW U ITOCTPOUTS .€€

r r ’

€,6,, € ,6, ,6;

4 2. COCTaBI/ITB MaTpHuIly repexofia oT Oasmca % x Gasucy , €CIln

el = 291 +€2 +e“ g' —e, —e2 +53; e —e, +2ej +eIm

7.3.2 IlpoMexyTOUHASI ATTECTAIUSA

Bonpocul k 3auemy (1 cemecmp ounoit popmot 00yuenus)

Marpuipl, TUIIBI MATPULL OIIK-1
Onepanuu ¢ MaTpuilaMu, UX CBOWCTBA. OI1K-1
YMHOXEHUE NPSIMOYTOJIbHBIX MaTPHIL. OIlK-1
Martpuanasi opMa 3aIUCH CUCTEMBI THHEHHBIX alTeOpandecKux ypaBHCHHI. OI1K-1
Onpenenuren U UX CBOKWCTBA. OIIK-1
[Tonsitue onpenenutens. MUHOPHI U anreOpandecKkre JOMOTHEHUS. OI1K-1
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHH, OCHOBHBIE TOHATHS U OIlK-1
OIpPEEIICHUS.

IIpaBuno Kpamepa penienust cucteM JTMHENHBIX YPAaBHEHMI. OIlK-1
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OOGparHas MaTpuIia v €€ BBIYUCIICHHUE. Y CIIOBHE CYIIECTBOBaHUSI 00paTHOM OIIK-1
MaTpUIIbI.
Pemenue cucreM TMHEHHBIX anreOpanvdecKux ypaBHEHH METOI0M 0OpaTHOM OIIK-1
MaTpHULIbL.
Merton ["aycca pelnieHusi CUCTEM JIMHEWHBIX YPABHEHHUIA. OIIK-1
Pemienne npon3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHUN MeTonoM ['aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanesnu. OIIK-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. Kpurepuil cyiectBoBaHus OIIK-1
HETPUBUAJILHBIX PEHICHUM.
[TonsiTHe BeKTOpa W JIMHEHHBIC ONepaIiuy HaJ BEKTOpaMH, cBoiicTBa onepanuid. | OITK-1
JluneliHasi KOMOMHAIUS BEKTOPOB. OIIK-1
JIvHeitHas He3aBUCUMOCTD U JIMHEHAS 3aBUCUMOCTb FT€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuii JIMHENHON 3aBUCHMOCTH.
ITonsitue 6a3uca. Koopauuarel BekTopa. OIIK-1
OpTroHopMUpPOBaHHEIN Oasuc. PaznoskeHne BEKTOpa o BEeKTopam Oasmuca. OI1K-1
YopsiioueHHas TporKa BEKTOPOB. OIlK-1
CkansipHO€, BEKTOPHOE M CMEIIAHHOE TPOU3BE/ICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
VY ¢10BUS OPTOrOHATBHOCTH, KOJJTMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB. OIlK-1
JIvHeiHbIe TPOCTPaHCTBA. OIlK-1
Martpuua nepexoja ot 6a3uca k 6asucy. OIIK-1
Co0OCTBEHHBIE BEKTOPBI ¥ COOCTBEHHBIE 3HAUEHUS] MAaTPUIIBL. OIlK-1
CucreMsl kKoopauHaT. [lekapToBbI MPSIMOYTOJIbHBIE KOOpAUHATHI Ha mockocty U | OIIK-1
B IIPOCTPAHCTBE.
IlonsipHas cucremMa KOOpAMHAT. OIlK-1
Pa3nuyHble TUIIBI YPABHEHUN IIJIOCKOCTH U NIPSMOM. OIIK-1
Boruncnenue paccTossHUNM MeX 1y IByMsl TOUKaMHU, TOUKOH U npsimoit, Toukoit u | OIIK-1
IJIOCKOCTBIO.
Brluncnenue paccTosHNs MEXY CKPEIMBAIOIIMMHUCS MPSIMBIMH. OIlK-1
Boluncnenue yrioB Mex1y IByMsl PSMBIMH, IPSIMOM U TUIOCKOCTBIO, IBYMSI OIIK-1
MJIOCKOCTSIMHU.
KpuBblie BTOpOro nopsiika uX reOMETpUYECKHUE CBOMCTBA U YPABHEHUS. OIlK-1
[TpuBeneHre KpUBOIl BTOPOTro Nopsi/ika K KAHOHUYECKOMY BHUJTY.
KaHoHHYeckHe ypaBHEHHUs SJUIMIICA, TUIIepO0IIbl, TapaboIbl. OIIK-1
YpaBHEHME TOBEPXHOCTH BTOPOTO MOPSAKA. OIlK-1
Kanonunueckue ypaBHeHUs cPepbl, DILTUTICONAA, KOHYCOB, TUIIEPOOJIOUIOB, OIIK-1

napaboJIon10B.
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