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

K ocHOBHBIM yesam 0CBOEHUS JUCLUILINHBI «MaTteMaTukay clieyeT OTHECTHU:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIeil MaTeMaTH4eCKON KyJIbTYphI;

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

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

- YMEHHE CTYyJCHTAaMH pa3BUBAThb HABBIKM CAMOCTOSTEILHOIO HM3Y4YCHHs YYEOHOWH H
HAYYHOMU JIMTepaTyphl, COJIEprKalleil MaTeMaTHYeCKIe CBE/ICHUS U Pe3YNIbTaThl;

- TOJTrOTOBKY CTYIEHTOB K JIEATEIIBHOCTH B COOTBETCTBUU C KBaJH(PHUKAIIMOHHOM
XapaKTepUCTUKON OakalaBpa 10 HaNpaBJICHHWIO, B TOM 4ucie (HOpMHUpPOBaAHHE YMEHUUN
UCIIOJIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B PO ECCHOHATIBHOMN 1A TEIbHOCTH.

- TIOJATOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAaHHBIX B YCIOBHUAX
uppoBol TypOYJECHTHOCTH W BBICOKHMX TEXHOJOTHUYECKHMX PHCKOB COBPEMEHHOW IH(PPOBOI
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 KOMIETEHIINM, COOTBETCTBYIOLIUX €r0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

Ob0yuenne 1o gucnuiuinHe «MaremaTtuka» HampaBiIeHO Ha  (QopMHUpoBaHHUE
y oOyyatonuxcs cienyromux komnereHuuil B cootBerctBu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1o
HaMpaBJICHUIO TMOATOTOBKHU 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOe oOecreueHue

MAaIIMHOCTPOUTENIbHBIX IPOU3BOJCTB, YTBepXkAeHHbIM Ilpukasom MunoOpHayku Poccunm ot
17.08.2020 N 1044 (pen. 26.11.2020):

Koa n HammeHoBaHnue NuaukaTopsl 10CTHKEHUS
KOMIIeTeH Ui KOMIIeTeHIIUH
VYK-1. Cnocoben ocymiectBiath nouck, | UYK-1.1. Ananusupyer 3anady, BbLICNAS €€
KPUTUYECKMH  aHaIW3 W CHHTe3 | 6a30BbIE COCTABISIOINE
uHpopmanuy, npuMeHsATh cucteMHblil | UYK-1.2. OcymectBiaser NOUCK, KPUTUYECKU
NOJAXO/A JJsl pELIeHHs IOCTAaBICHHBIX | OLIGHWBAeT, 0000IaeT, cHUCTeMaTU3upyeT |
3a1a4 pamwkupyer uHpoOpmanuio, TpeOyeMyw s
peleHNs OCTaBIEHHON 3a1aun
NVYK-1.3.  PaccmarpuBaer W  mpeajaraer
palMOHATIbHBIE BApUAHTHI peIlIEHHs TOCTaBIEHHON
3aJaud,  WCIONIb3YS  CHCTEMHBIH  TOIXO[,
KPUTUYECKH OLIEHMBAaeT UX JOCTOMHCTBA U
HEJIOCTATKU

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Jucnumnmna «MaTeMaTiKa) OTHOCUTCS K (DaKyJIbTaTUBHBIM TUCIUTUTHHAM.
Hucnunnuna «Marematuka» oOecrednBaeT u3yueHue JUCITUTUINH:

B obazamenvuoii vacmu.
- MaTeMaTHYECKUH aHaJIN3;
- TEOPHS BEPOSITHOCTEH U MaTeMaTUYecKasi CTAaTUCTHKA;



- BBEJICHUE B ITPOCKTHYIO JAESATEIBHOCTD;
- clielMaibHbIE TJIaBbl MATEMATHKH.
B uacmu, ghopmupyemoui yuacmuukamu o6pazo8amenbHblX OMHOWEHUN.

- nudpoBast 00pabOTKa CUTHAJIOB;
- IIEKTPOMEXAHUYECKHE CHCTEMBI,
- OCHOBBI KOHCTPYUPOBAHUA PAJUOSJICKTPOHHBIX CPEACTB.

3. CTpyKTypa u coJep:KaHue U CHUILTHHbI

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHUIIBI -72 Jaca.

3.1. Buabl yueOHO# padoThI M TPYA0EMKOCTH

Ne . KoaunuecrBo | CemecTpbl
Buna yueOHoii padoThl
n/n JacoB 1
1 AyIUTOpPHBbIE 3aHATHS 32 32
B Tom uucne:
1.1 | Jlexuuu - -
1.2 | CemuHapCcKue/IPaKTUYECKHUE 3aHATHUS 32 32
1.3 | JJaboparopHbIe 3aHATHS 0 0
2 | CamocTosiTe/ibHasi paboTa 40 40
B Tom uncne:
2.1 | PITP 16 16
2.2 | IlogroToBka K ceMHHApy 14 14
2.3 | llogroroBka Kk 3a4ery 10 10
3 IIpomexyTouHasi aTTeCTALMSA
Dk3aMeH/aud.3a4eT/3aueT - 3auer
Hroro 72 72




3.2.

TemaTuueckuii IJIaH U3yYeHus JUcOUIINHBI « MaTemMaTuka»

n/n

Pa3zgeanl/TeMbl
JTUCIHUIIINHBI

TpyroeMkocTh, 4ac

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
MaTpHUIaMHU.

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, OCHOBHbIE
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

Tewma 1. JIunelinble onepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHelHbIE
KOMOMHAaIMK BEeKTOpoB. JInHelHo
HE3aBUCHUMBIE U JIMHEWHO 3aBUCUMBIEC
CUCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonsitue 6azuca. KoopauHartst
BekTopa. KomnHeapHOCTS,
OpPTOTOHAJILHOCTh M 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, OPTOTOHAJIBHOCTH 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 M 6a31UC JIMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca k 6a3ucy
npeoOpa3oBaHuEe 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.
Beruncnenue paccTosHUA MEKIY
TOYKOH U INIOCKOCTBIO

4.4

Tewma 4. Kpussle BTOporo nopsjka ux
r€OMETPUYECKUE CBOMCTBA. Y PaBHEHUS
AJUIATICA, TUTIEPOOITBI, TTapadoIThI
Oo1iee ypaBHEHUE KPUBOW BTOPOTO
nopsiaka. [IpuBeieHre KpUBBIX BTOPOTO
MOPsI/IKAa K KAHOHUYECKOMY BHUTY.
[ToBepxHOCTH BTOpPOTO NOpsIAKA

Hrtoro

72

32

40




Conep:xanue pa3iejioB IUCIHANIAHBI
Pa3znes 1. JjieMeHTHI JJMHEHHOH aJaredpbl
Tema 1. Matpuupbl, 1eliCTBUS HaJ MaTPULIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHUE. MaTpuuHas 3alucCh CHUCTEMBI JIMHEWHBIX
YpaBHEHUH.
Tewma 3. OOGpaTHas MaTpHIla ¥ €€ BBIYUCICHUE. MaTpuyHas 3aluch CUCTEMbI IMHEHHBIX YPaBHEHUH.
Tema 4. Cucrembl THHEWHBIX anTreOpanyecKUX YpaBHEHHI, OCHOBHBIC TIOHSATHS W OMPEACIICHUS.
Pemenue cucreM TuHEHHBIX ypaBHeHUH MeTo10M Kpamepa, MeTo1oM 00paTHOM MaTpHIIBI
Tema 5. Pemenue cucreM JMHEMHBIX ypaBHeHMU Meronom [aycca. Panr wmatpunsl. Teopema
Kponekepa-Kanemnnu.
Tema 6. Metoz ["aycca B IpoU3BOJIBHBIX CUCTEMaX JMHEWHBIX ypaBHEHUI. OJHOPOIHBIE CUCTEMBbI
JINHEHHBIX YpaBHCHUH.
Paznen 2. Bektopsl.
Tema 1. Jlunelinple ornepanuu HaJ BEKTOpaMH, MX CBOHCTBA. JIMHEWHBIC KOMOMHAIIUU BEKTOPOB.
JInHEeHO HE3aBUCHUMBIE U JINHEMHO 3aBUCUMbBIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsrtue O6a3uca. Koopaunatel BekTopa. KomnuHeapHOCTb, OpPTOTOHANBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.
Tema 3. CkansipHOoe NpOU3BEICHUE BEKTOPOB U €ro CBOMCTBA. BekTopHOE mpou3BeIEHUE JBYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CmemanHoe TpOU3BEIEHHE TPEX BEKTOPOB W €ro cBoiicTBa. Bolumcnenue obObema
napajuiesienunesna. YcioBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpTtoHOpMUPOBaHHBIH 0a3uc. Beruucienue ckaasipHOro, BEKTOPHOTO M CMEIIAHHOTO TPOU3BEICHUI
BEKTOPOB, 3aJaHHBIX KOOpJWHATaMU B OPTOHOPMHUPOBAHHOM Oasuce. JIMHEHHBbIE MPOCTPAaHCTBA.
Pa3smepHocts u 0a3uc JNMHEWHOTrO mMpocTpaHCTBa. Martpuia mepexoja OT 6a3uca k 0Oasucy
npeoOpa3oBaHWe KOOPAWHAT BEKTOpa mpu u3MeHeHuu Oaznca. CoOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIE 3HAYEHUS IMHEHHOTO OIepaTopa.
Pa3nea 3. KomniekcHbIe 4Mc/1a M MHOTOYJICHBI
Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @opMbl 3alIUCH KOMITJIEKCHBIX YMCE.
Tema 2. Omnepanuu HaJ KOMIUIEKCHBIMU YHCIaMH. Pa3nojkeHre MHOTOWIEHa Ha MHOXHUTEIH
OCHOBHas Teopema anreopsl
Pa3nen 4. AnanuTnuyeckasi reoMeTpus
Tema 1. Cuctemsl koopauHAT. PaznuyHbie TUIIBI ypaBHEHUM INTIOCKOCTH
Tema 2. PaznuuHblie TUIIBI ypaBHEHUN IPSIMON Ha IMJIOCKOCTH U B IPOCTPAHCTBE
Tema 3. B3aumHOe pacnonoXeHue MpsSMbIX Ha IUIOCKOCTM U B MPOCTpPAHCTBE. Bbruucienue
pacCTOAHUN MEXIY IBYMS TOYKAMH, TOYKOM WU MOpsiMOM. B3anmHOE pacroioKeHue IITIOCKOCTEM.
Brruucnenue pacctossHUA MEKIy TOUKON M TNIOCKOCTBIO
Tema 4. KpuBble BTOporo nopsiika ux reoMeTpu4eckie CBONCTBa. Y paBHEHUs AJUIUIICA, TUTIEPOOJIBI,
napaboinbl OO611ee ypaBHEHHE KPUBOW BTOpOro mopsiaka. [IpuBeneHne KpuBbIX BTOPOTO MOPSIKA K
KaHOHHYECKOoMY BUJy. [IOBEpXHOCTH BTOPOTO MOPSIIKa

3.3 TemaTuka NPaKTHYECKHUX 3aHSTHI M0 AUCHUNJINHE

«MaremaTuka»
[IpaxkTnueckoe 3ansTue 1. Marpuel, 1eHCTBHS Hal MAaTPULIAMU.
IIpakTnueckoe 3ansaTue 2. ONpenenuTenu, UX CBOMCTBA U BbIUMCIEHHE. MaTpuyHas 3al1Ch CUCTEMBbI
JIMHEWHBIX YPABHEHUM.
[IpakTuyeckoe 3anstue 3. OOpaTHas MaTpHIla U €€ BEIYUCICHHE.



[Ipaktuyeckoe 3ausaTue 4. CUCTeMbl JIMHEHHBIX aNreOpanyecKuX ypaBHEHHUH, OCHOBHBIC MTOHATHUS U
ompenencHus. Pemenne cucreM JMHEHHBIX ypaBHeHHMH MetoioMm Kpamepa, MeTogom oOpaTHOU
MaTpPHULIbI

[IpakTrueckoe 3ansatue 5. Pemnenue cucteM JIMHEHHBIX YpaBHeHUM MeToaoM ["aycca. Panr MaTpuisl.
Teopema Kponekepa — Kanemiu

[Ipaktuueckoe 3anarve 6. Meron ['aycca B MpOU3BOJBHBIX CHUCTEMaxX JMHEUHBIX YpaBHEHUM.
OAHOPOHBIE CUCTEMBI JINHEHHBIX YPaBHEHUIA.

[IpakTrueckoe 3austue 7. Bektopel. JInHelHbIe onepalii Hal BEKTOPAMHU, UX CBOMCTBA. JIMHElHOe
MIPOCTPAHCTBO T'€OMETPUUECKUX BEKTOPOB. [loHsTHE NMHEHHON KOMOWMHAUKU BEKTOpPOB. JIuHEHHO
HE3aBUCUMBIE U JINHEMHO 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 CBOMCTBAa. Y CIOBHE
OpPTOTOHAJILHOCTH BEKTOPOB. BekTOpHOE Mpou3BeNEHHE ABYX BEKTOPOB, €r0 CBOMICTBA. YCIOBUE
KOJUIMHEAPHOCTU BEKTOPOB

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

[Ipaktnueckoe 3anstue 11. JlunelHble npocTpaHcTBa. PasmepHocTh M 0a3uc JIMHEHHOrO
mpocTpancTBa. Marpuiia nepexoja oT 6a3uca k 6asucy. [IpeoOpa3zoBanue KOOpAUHAT BEKTOpa MpU
n3MeHeHuu Oasuca. JIuHeilHble onepaTopsl, AEUCTBUS € JIMHEUHBIMU oriepatopaMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHHSI MATPHIIBI

[IpakTnueckoe 3ansTHe 12. MHOXKECTBO KOMILIEKCHBIX ynced. POpMBI 3alIMCH KOMIIEKCHBIX YHUCEN.
JleficTBUg HaJ KOMIUIEKCHBIMU 4uciaMu. Pa3nokeHne MHOrowieHa Ha MHOXXHUTENH, OCHOBHAs
Teopema anredpsl

[Ipaktuueckoe 3anstue 13. Cucremsl KOOpAUHAT. Pa3nuuHble TUIIBI YPABHEHUN MIIIOCKOCTH
[IpakTnueckoe 3anarue 14. Pa3inuunble TUIIBI ypaBHEHUH MIPSAMON Ha TUNIOCKOCTU U B IPOCTPAHCTBE
IIpakTnueckoe 3ansaTve 15. B3aumHOe pacnoio)keHue MpsMBIX Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
Brruucnenue paccTosHM MeXay ABYMs TOYKaMH, TOYKOW M MpAMOW. BeluucieHHe paccTosHUs
MEXJy CKpEIIMBAIOIIMMHUCA MpsAMBIMH. B3auMHOe pacnosiokeHHe IIIocKocTed. Bpruncienue
pPacCTOAHUN MEXK]ly TOUKOH 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 NOPAAKA K KAHOHMYECKOMY BUly. [loBepXHOCTH 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 1 BbIYMCIUTENIbHAS TEXHUKA, YTBEPKIAEHHBIM [Iprkazom
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-rexnonoruu - ounas. 2026.

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



4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crpareruum HaydHO-
TEXHOJIOTH4ecKoro pa3Butusi Poccuiickoin denepaunm.

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoii deneparmu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsaka npuMeHeHNs OpraHU3alusiIMU, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JeSTeIbHOCTh, AJIEKTPOHHOTO OOy4YeHHMs, AMCTAHIMOHHBIX OOPa30BaTENbHBIX TEXHOJOTHHA MpU
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. Jluneiinble anreOpa M aHATUTUYECKAsi TEOMETpHS : yueOHO-MeToquueckoe mocoodue / M. 1.

CxksopuoBa, 1. B. AutoHnoBa, A. I'. Patnos, E. B. CoiomonoBa. — Mocksa : PTY MUPOA,

2022. — 135 c. — Tekcr : 3neKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs cucTEMa. —

URL.: https://e.lanbook.com/book/240020.

. Tyran6aeB, A. A. MaremMarrka 1 aHAIUTHICCKas reoMeTpus : yaeOHuk / A. A. TyranOacs.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4, — Texcr .

ANEeKTPOHHBIH // JIaHb : JIeKTpOHHO-OHOIHoTeyHas cuctema. — URL:

https://e.lanbook.com/book/333359.

4.3  JlonmoJHHUTEJbHAS JTUTEPATypa

Munocues, B. b. Kypc MatemaTnku a1 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEJICHUH :
yuebHoe nocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIasxoBckuid. — 2-¢ u3., ucnp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u psasl.
OyHKIMK U TPoU3BOIHbIC. JInHeliHas U BekTopHas anredpa — 2022, — 544 c. — ISBN
978-5-8114-1558-8. — Texkct : anekTpoHHbIi // JIaHb : 3MeKTPOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/211352.

Munocues, B. b. Kypc MatemaTuku a1 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEACHUN :
yuebHoe nocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeiHeHKO. — 2-€ U31.,
uctp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 : OyHKIIUN HECKOJIBKUX NMEPEMEHHBIX.
WuTterpanbHoe ucuncnenue. Teopus nonsa — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexTponHsii // Jlanb : aneKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

Kpatkuit xypc Bwiciield mMaTeMaTHKHU [DJIEKTPOHHBIA pecypc]: yueb. - DJIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.] .

beknemumes, [I.B. Pemenue 3amay M3 Kypca aHaIUTUYECKOHM IE€OMETPUHM WU JIMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yuebd. mocodue - DneKkTpoH. naH. - MockBa: Ouzmartiur,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skpana.]

4.4  JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHI W aTTecTalyii BO3MOXXHO B JUCTAaHIMOHHOM (opMare ¢ IpUMEHEHHEM
cHCTeMBbl JHUcTaHIMOHHOTO oOyueHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenaporr «MaremaTukay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam

IIPOrPaMMBI:.

Hazsauune D0P

Jlunelinas u BeKTOpHas anredpa

https://online.mospolytech.ru/course/view.php?id=3368

Amnanutuyeckas TCOMCTpUA

https://online.mospolytech.ru/local/crw/course.php?id=2843
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MaremMaTHKa B aHATUTHYSCKAs

https://online.mospolytech.ru/course/view.php?id=462
TCOMCTPHS

Pazpaborannbie DOP BKIIOYAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

[Mopsimox mpoBeacHus: pabOT B JIUCTAHIIMOHHOM (QopMaTe YCTaHABIMBACTCS OTICIBHBIMU

pactopspKeHHSIMHU TTPOPEKTOpa Mo y4eOHOH paboTe W/WiIu IIEHTPOM yueOHO-METOIMYECKOU PaOOTHI.

Kaxnpiii cTyneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHWMYEHHBIM JIOCTYIIOM K DJIEKTPOHHOM

oubanorexe MOCKOBCKOI'O ITOIUTEXA

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

HNHTepHeT-pecypchl  BKIIOYAIOT y4EOHO-METOAMYECKHE MaTepuajgbl B JJICKTPOHHOM  BHJIE,

Mpe/ICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTreMaTn4eckoro oOpa3oBaHuUs)

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

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

[Tone3nbie yueOHO-MeTOAUYECKHE U MH(DOPMAITMOHHBIC MaTepUAIbI IIPEJICTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepedyeHsr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTn «HTepHET» ISl OCBOCHUS

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

4.5. JIMueH3u0HHOE ¥ CBOOOTHO pAacPOCTPaHsieMoe MPOrpaMMHoOe o0ecredeHue
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemenHble npodeccuoHaIbHbIe 0a3bl JaHHBIX U HH(POPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX AJI5l 0CBOEHHS TUCHUIINHBI:

HanmenoBanue Ccbuika Ha pecypce JocTynmHocTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBI

HocTtynHa B cetn
WnTepHer 6e3
OTpaHUYCHU N

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetu

Koncybrantllioc http:// www.consultant.ru | ToctymHo

ITopran ®enepanbHbIX
roCyIapCTBEHHbBIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICIIETr0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHO

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEeMbI

Jlanb https://e.lanbook.com/ JlocTynHa B ceTH
WNurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | loctymHa B ceTu
ru/ WuTepreT 6e3
OTpaHUYECHUN
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IIpodeccnonanbHbie 6a3bI JAHHBIX

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

Web of Science Core Collection — | http://webofscience.com | JoctrymHo
noJIrTeMaThu4eckas peepaTuBHO-
oubnuorpaduyeckas u
HAaYKOMCTpHUUCCKaA
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MaTepHaﬂbHO-TeXHquCKOC odecreueHue ANCIHUIIJINHBI
MaTepI/IaJIBHO — TeXHHYecKas 0a3a YHUBCPCUTCTA obecrieunBaeT MMPOBCACHUC BCCX BUIOB
3aHATHUH, MPEAYCMOTPEHHBIX y4EOHBIM IUIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM U
IIPOTHUBOIIOXKAPHEIM IIPaBUJIaM U HOPMaM.
Kadenpa «MartemaTrka» He pacnosnaraeT COOCTBEHHBIM ayIUTOPHBIM (DOHIIOM U HCIIOIB3YET
y4eOHbIe ayIUTOPHH U3 001Iero GoHJa YHUBEPCHUTETA.
[lpy HEOOXOAMMOCTH M TPOBEACHHS WHTEPAKTUBHBIX MPAKTHUECKUX  3aHATHH
MCTIOJIB3YIOTCSl KOMITBIOTEPHBIE KIIACChl YHUBEPCHUTETA.

6. MeToanuyeckue peKOMEeHAALMHU
6.1. MeToauyecKkue peKOMeHIAMH IJIsA MpenoaaBaTesi
M0 OPraHu3auuu 00y4YeHust

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAHWE CTYIEHTOB Ha TO, YTO IMPAKTHYECKH BECh
M3Yy4aeMbIil MU MaTepHal He TpeOyeT Kakoi-mnbo creruaibHoli (JOMOMHUTENBHON) MOATOTOBKHU U
BIIOJTHE MOXET OBITh YCIIEUTHO M3YY€H, €CJIU CTYACHTHI OyAyT MOCemaTh 3aHSATHS, CBOCBPEMEHHO
BBITIONIHATH JIOMAIllHUE 3aJaHusl U TOJB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOH IIAHOBBIX
KOHCYJIbTAIIUN B TEUEHHME KaXKJOro cemectpa. Bomeamme B kypc JIuHEHOM anreOpsl pasiems
SIBJISIFOTCSA KJJACCUMYECKMMH, B TO K€ BpPEMs OHHU MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KAK HMMEIOT
IIUPOKOE PACIPOCTPAHCHUE [JIsi PEIICHHS Pa3HOro pojaa 3aJad BHYTPU CaMOW MaTeMaTUKU W
MPUKIIATHBIX 337a4. VIX 0OCBOEHHE TOMOKET CTYJ€HTaM JIOTHYECKH BEPHO, apTyMEHTUPOBAHO U SICHO
CTPOUTHh YCTHYIO W TIMCBMEHHYIO p€uUb, YCIEIIHO TMPUMEHSITh HAKOIUICHHBIE 3HAHUS B
npodeccnoHaNbHOM NeATEeNbHOCTH.

Heob6xomquMo ¢ camoro Havana 3aHATHM pPEKOMEHJOBaTh CTYJAEHTAM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATYPY, a B KOHIIE CE€MeCcTpa JaTh CIIMCOK BOMPOCOB JJisi MOJATOTOBKH K
3a4ery.

Ha nepBom 3aHsATHU MO AUCHUILIUHE CIEAYET 00s13aTeNbHO TPOMH(GOPMUPOBATEH CTYJCHTOB
0 BUJIe U (popMax TEKyIIEeH U MPOMEKYTOUHON aTTECTAIIMI MO AUCIUILIMHE, CPOKAX UX
MPOBEACHUS, YCIOBUSAX JOMYCKa K MPOMEKYTOYHOM aTTeCTalluH, TPUMEHSIEMBIX BUAAX
MPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHne TEOPETUYECKOrO0 Marepuana JOJDKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
MpuMepamMu, TIIATEIbHO OTOOpPaHHBIMH TPEToaBaTeIeM TaK, YTOObI TEXHHYECKUE TPYAHOCTH H
BBIKJIAJKM TIPU PELICHWH 337a4d HE OTBJIEKAJIM OT TJABHOTO: OCMBICIEHUS HJIEU U CYTHU
npuMeHseMblx MeTosioB. CrneayerT BcerJa yKa3blBaTh MPUMEPHl MPAKTUUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATHUIX YpaBHEHUN U HOpMyII.

[TpakTHdeckune 3aHATHS NOJDKHBI OBITh OPraHW30BaHBI MPEMOJaBaTelIeM TaKUM O00pa3oM,
9TOOBI OCTaBAJIOCH BpEeMS Ha TEPUOJUYECKOE BBHITIOJIHEHHE CTyJAE€HTaMHU HEOOIBbIION
CaMOCTOSITENTLHOUM pabOThI B ayIUTOPUH JJIs TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHarna.
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[IpenogaBatens, BEAYIIMI MPAKTUYSCKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH Yy4eOHO-
TEeMAaTHUYECKHUH TUTaH 3aHATUH C JISKTOPOM, UCIIOJIb30BaTh €AMHYIO CHCTEMY 0003HAYCHHA.

[IpenoaBatento cieayer JOOMBAThCS CUCTEMAaTHYECKON HETIPEPhIBHOM pabOThI CTYICHTOB B
TE€YEHHE CeMeCcTpa, HE0OXOJMMO BBISBIIATH CHIIbHBIX CTY/IEHTOB U NPUBJIEKATh X K HAYYHOH paboTe,
K Y4acTHUIO B Pa3HOr'0 poJia OJMMIINAAAaX U KOHKypcax.

CTyneHT JOHKEH OIIYIIAaTh 3aMHTEPECOBAHHOCTH MPEINoiaBaTeisl B JOCTHKEHUH KOHEYHOTO
pe3ynbraTta: B mpuoOpeTeHUH 00yJaIONUMUCS MPOYHBIX 3HAHUH, YMCHHI U BIIAJICHUS HAKOTUICHHOM
uHpopMaluen As pereHus 3a1ad B 1podhecCHOHaIbHOU JesTeIbHOCTH.

OO6pa3zoBaTenbHbIE TEXHOJIOTHH.

[TpoBeneHue 3aHATUI U aTTECTAIM BO3MOXHO B TUCTAHIIMOHHOM (popmare ¢ IpUMEHEHHEM
CUCTeMBI JWCTaHIUOHHOTO oOydeHnmst yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenapor «MareMaTukay 3JIEKTPOHHBIX oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pazzenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs: pabOT B AMCTAaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacopsHKCHHUSIME ITPOPEKTOPa 1o yIeOHOU paboTe U/UiTU IIEHTPOM Y4eOHO-METOINYECKON PaboThlI.

6.2. MeToauuecKkue yKa3aHus JJisl 00y4aI0IIMXCS M0 OCBOEHUID

AUCHHUTIINHBI
Pa3nes: 3j1eMeHTHI JTUHEHON aaredOphl
Martpuusl u onpenenutenu. [Ipexne Bcero, CTyA€HT IOJKEH MOHSTh, YTO MaTpHUIa — 3TO Ta0IuIIa
qrcen (MpuyYeM 3Ta TabiauIa MOXKET UMETh OJJUHAKOBOE YMCIIO CTPOK U CTOJIOIOB, a MOXKET OBITh U
MPSIMOYTOJIBHOM ), & OMIPeIeTUTENh- 3TO YHCIIO0, 3alIMChIBAEMOE B BUJIE KBAJPAaTHOM TaOIHUIIbI, TO €CTh
OTIPEJICNIUTENN CYIIECTBYIOT TOJBKO y KBagpaTHBIX MaTpull. Ciexyer o0patuTh 0co00e BHUMAaHUE
Ha OTepaIri0 YMHOKEHHUS MPSIMOYTOJIbHBIX MATPHIL M IOHATD, KAKUM IOJIYy4aeTCs MOPSIOK MaTPHIIbI
— npousBeneHus. OcoOEHHOCTh MaTpULl TAKXKE COCTOMT B TOM, YTO IPOU3BEACHHE MaTpUIl HE
MePEeCTaHOBOYHO, TO €CTh CIEAYyeT 0053aTelbHO yOEOUTHCS B ITOM, PELIUB COOTBETCTBYIOIIUE
3agaun. BaxkHpIM sIBIsieTCA MOHATHE OOpaTHOW Marpumbl. Hajmo 3HaTh ycliOBHE CYIIECTBOBAHUS
oOpaTHON MaTpuIbl U AITOPUTM ee moctpoeHus. [locne ee BbruMcIeHUs 1eeco00pa3HO AenaTh
IIPOBEPKY IMPaBUWJIBHOCTH PEILIEHUS, BBIIOJHUB OIEpalMi0 YMHOXEHHUS (JOJDKHA TOJYyYUTHCS
eauHuyHas Matpuua). llpu u3ydeHun ompenenuTeneil HaAO YETKO YCBOHMTH IOHSATHS MHUHOPA,
anredpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYHUCIIEHHbIE CBOMCTBa ompenenurens. s ocBoeHus
TEXHUKHU BBIYMCIICHUS ONpeienTeNeH 1enecooopazHo, BIOpaB IPOU3BOJIBHBIN ONPEIEIUTENb BbIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHHE U IO CTPOKaM U
no cron6ram. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTONOIBI) MPEAroUTUTENbHEE BHIOUPATh IS
PACKPBITHS ONIPEACIUTENS, YTOOBI yIIPOCTUTH €ro BhrunucieHne. OcooeHHOo 3 (HEKTUBHO BHIYUCIICHHE
OTIpEJIeNIUTEINS C TMOMOIIBIO 3JIEMEHTapHBIX MPeoO0pa3oBaHUM, MPUBOAALIMX €r0 K TPEYrOJIbHOMY
Buny. [lpu m3ydeHuu pemieHuil cucTeM JIMHENHHBIX anredpanyeckux ypasHeHuil (CJIAY) obpatute
BHHUMaHUE, MPEXKIE BCEro, Ha MOHATUE PEUICHHS] CUCTEMBI U YCIOBHS CYLIECTBOBAHUS PEILIECHUHN B
3aBUCHUMOCTH OT COOTHOUIEHHSI MEXKIY PAHTOM MATPHIIbl, PAHTOM PACIIMPEHHON MaTpPHUIbl CUCTEMBI
U YHCJIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHHME HA YCIOBMS MPUMEHEHHS (POpMyI
Kpamepa u wmeroma oOpaTHOW MaTpuubl. BHuMarenbHO pa3Oepute MpUMEpPHl pelIeHus
MIPOM3BOJIBHBIX CHUCTEM JIMHEWHBIX ajredOpanueckux ypaBHeHHH wmeronoMm [aycca (BBemeHue
0a3UCHBIX U CBOOOHBIX EPEMEHHBIX ).
Pa3nes: D1eMeHTHI BEeKTOPHOM ajredpbl
[Ipy u3yyeHUM AAHHON TeMbl HEOOXOOUMO OOpaTUTh BHUMAaHUE HA JIMHEHHBIE ONepanuu Hal
BEKTOpaMM, Ha TIOHATUS JIMHEWHON HE3aBUCUMOCTM M JIMHEHHOW 3aBHCHMOCTH BEKTOpPOB, Ha
dbyHIaMeHTaBHOE TOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3unca), Ha
pas3iokeHue BEeKTOpa Mo 0Oa3ucy. 3HaTh ONpe/eieHUe, FeOMETPUYECKHE CBOWCTBA CKAJISIPHOTO,
BEKTOPHOI'O U CMEIIaHHOTO NMPOU3BEACHUS BEKTOPOB, (DOPMYIIBI 1711 UX BHIYHUCIICHHS B BEKTOPHOU U
B KoopauHaTHOH ¢opme. OOs3aTenbHO 3HATh U YMETh INPOBEPSTH YCIOBHUS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH ¥ KOMILJIAHAPHOCTH BEKTOPOB.
Pa3nes: KOMIJIEKCHbBIE YHCJIAa 1 MHOTOYJICHBI
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B sTOoM pa3zzpene, mpexie BCEro, HaJo MOHATb, YTO KOMIUIEKCHOE YUCIIO SIBUIOCH PACHIMPEHUEM
MOHATUS JICHCTBUTENBHBIX YMCEN, 3HATh ONpEAEIeHNEe U TpU (HOPMBI 3aIIUCH KOMIIEKCHOIO YuCIia
(anreOpanyueckyro, TPUTOHOMETPUUECKYIO U IOKa3aTeJIbHYI0), T€OMETPUUYECKYI0 HHTEPIIPETAIIUIO
KOMIUIEKCHOTO YHCJia M B3aUMHO-OJJHO3HaYHOE COOTBETCTBHE MEXI1Y MHOXKECTBOM KOMIUIEKCHBIX
YHcel U MHOXECTBOM TOUYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyny Jinepa. KommiekcHbie
qucia MOKHO M300paXkaTh C IOMOLIbIO BEKTOPOB Ha KOMIUIEKCHOH miockoctu. [TosTomy onepaunn
CIIO’)KEHHS] M BBIYUTAHHS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEJCHBI K ONEpalusM CIOXKEHUS U
BBIUUTAHUS COOTBETCTBYIOLIMX BEKTOPOB. Hao 3HaTh U yMETh BBINOJIHATH ONEpalMi YMHOXEHHUS,
JICJICHUsI, BO3BEICHUS B IIOJOKUTEIbHYIO CTEHEHb KOMIUIEKCHBIX YHCEN, 3allUCaHHBbIX B
TPUTOHOMETPHUUECKON (hopMe, U3BIECUCHUS KOPHS N-OM CTENEHU M3 KOMIUIEKCHOT0 umcia. Cinenyer
0o0paTUTh BHUMAHHUE HA TO, YTO MHOXXECTBO KOMILICKCHBIX YHCEIl SIBIISCTCS 3aMKHYTBIM, TO €CTb
mo6as anredpandeckas onepanus HajJ KOMIUICKCHBIMH YMCIaMM HE BBIBOAMT 3a IPEJeiibl 00J1acTH
KOMIUIEKCHBIX uucen. Hajo 3HaTh pa3iuyHble BUABI Pa30oKEHUS MHOTOWIEHA HA MHOXKMUTEIU IS
cllyyaeB, KOIJla CpeAd KOpHEH MHOrowjieHa MOTyT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHH. OTH
CBeleHUs] OyAyT HCIIOJIb30BaThCs, HAalPUMEP, B HMHTETPAJIbHOM MCUYHUCICHUHM TPH BBIYMCICHUU
UHTETPAJOB OT JPOOHO-PAllMOHATBHBIX (QYHKLUMN, HOPU PpEIIEHUM JIMHEHHBIX OJHOPOAHBIX
mudQepeHIranbHbIX YPaBHEHUH N-TO MOPSIKA C MOCTOSTHHBIMU K02 puimenramu.

Pazgen: AHanuTH4yeckasi reoMeTpusi

[Ipy u3ydyeHUH aHATUTHUYECKONH TIE€OMETPHUM CIIEAYET, IMPEXIE BCEro, MOHAThb, YTO €€ 3ajadeut
ABJISICTCSA U3y4EHHE F€OMETPUUECKUX OOBEKTOB IPU MOMOIIHM aHAIUTHYECKUX METOAOB alreOpbl U
MaTEeMaTUYeCKOro aHajiu3a. B OCHOBE Takoro mnojxoia JEKUT METOJ KOOpJAUHAT, BIIEPBBIC
cucremMaTuyecku npuMeHeHHblid P. Jlexkaprom. OCHOBHbIE MOHATHS T€OMETpUM (TOUKa, HpsMasd,
IJIOCKOCTh) SIBJISIFOTCSL HEOIPEAEISEMbIMU, U JUISI UX ONMCAHMSI MPUMEHSETCS aKCUOMAaTHUYECKUMN
METO/, TTO3BOJISIFOIMI YCTAaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEX/1y MHOXKECTBOM TOUYEK
NPSIMOMl M1 MHOKECTBOM JICHCTBHUTENBHBIX YHCET M, TAKUM 00pa3oM, BBECTH CHUCTEMY KOOpPIUHAT.
Hano yetko ycBOUTh pa3nuuHble (POPMBbI YpaBHEHHH MPSIMON M MJIOCKOCTH YMETh HNEPEXOAUTh OT
0J1HOM (hopMBI K ipyroi. CieryeT OCMBICIUTD U YCIEIIHO IPUMEHSTh PELICHUS KJIACCUUECKUX 3a/1a4
aHAJIMTUYECKON T'€OMETPHH O B3aUMHOM PACIHOJI0KEHUHU IPSAMBIX U IIJIOCKOCTEH, yMETh OIPEeIIsATh
YTJIbl U PACCTOSIHUS MEKY Pa3IMUHBIMU F€OMETPUUECKUMU OOBEKTaMHU.

VYcenenHoe U3ydyeHue JUCHUIUIMHBEL «MaTteMaTukay, NpruoopeTeHre HeoOXOJUMbIX KOMITETEHIINH,
YMEHUI U HaBBIKOB BJIAJEHUS MaTeMaTHYECKHM amnmaparoM TpeOyeT OT CTYAEHTOB OOJIbIION
camocTosTenbHON paboTsl. Heobxonmumo oOpaTuTh BHUMAHHUE, YTO KOJIMUYECTBO YaCOB, OTBOJUMBIX
Ha CaMOCTOSITENIbHYIO pab0OTy B COOTBETCTBHHU C YUEOHBIM IUIAHOM, OOJIbIIIE YK CIIAa YACOB, OTBOIUMBIX
Ha BCE BUbI AYAUTOPHBIX 3aHATUH.

CamocrosiTenbHast paboTa sBJIsIETCS OJHUM W3 BUJOB yuyeOHbIX 3aHATHH. Llenp camocTosTenbHON
palboThI — MPAKTUUYECKOE CAaMOCTOSATENIBHOE MOJIyY€HUE CTYIEHTAaMU HAaBBIKOB pabOTHI B IpOrpamMme
MaTeMaTHYeCKOro MOJIETUPOBAHUS, pACCMAaTPUBAEMBbIX B ITPOLIECCE U3YyUEHUS AUCIUIIINHBIL.
AymuTopHas caMocTosTeNbHas paboTa Mo JUCLUUIUIMHE BBIMOJIHAETCS Ha Y4eOHBIX 3aHATHAX IMOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM MPEMNOJIaBATENsI U [0 €T0 3a/1aHuIO.

BreaynuropHas camocTosTenbHas paboTa BHIIOIHIETCS CTYJEHTOM 10 3aJIJaHUIO0 IPerojaBaTesi, HO
0€e3 ero HermoCPeICTBEHHOTO y4acCTHsl.

3aoauu camocmoamenvHou padomsl cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHON padoThI;

- OCBOCHHE COJIEP>KAaHUS JUCLIUILINHBL;

- yrayOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL;

- UCHOJb30BaHUE MaTepuana, COOPaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSATENIbHBIX 3aHATUN IS
3¢ PEeKTUBHON MTOATOTOBKHU K 3aYETY.

Buowt éneayoumopnoii camocmoamenvnoi pabomoi:

- BBINIOJIHEHUE pPacYeTHO-TpapuuecKux pador;

- IOATOTOBKA K 3a4ETy;

- IOATOTOBKA K CEMUHAPY;

JUi1s1 BHITIOJTHEHUS JII0O0T0 BUJIa CAMOCTOSATENIbHOM pabOThl HEOOXOMMO MPONTH CIIEAYIOIINE STAllbI:
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- OTIpe/IeTICHUE 1IeTTH CaMOCTOSITETIbHON pabOThI;

- KOHKpETH3aIysl TO3HABATEIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON padoTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeWCTBHS, BEIyLIET0 K PEIICHHUIO 3a1a4H;

- IUTAHUPOBaHMUE PabOTHI (CAMOCTOSTENFHON WIIM C TOMOIIBIO MIPETOIaBaTeNsl) Hajl 3aJaHHEM;

- OCYUIECTBIEHHE B TMIPOIECCE BBHIMOJHEHUS CAMOCTOSTEIBHOW pPabOTBl  CaMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaus padboThl.

7. ®DOHJ OLIEeHOYHBIX CPEACTB

B nporecce 00yueHus HCIOIB3YIOTCS CIECIYIONNE OIEHOYHBIC (POPMBI CaMOCTOATEIILHONH PabOThHI
CTYJICHTOB, OILICHOYHBIE CpEJCTBAa TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U IPOMEKYTOUYHBIX
aTTeCTallUi:

- pacueTHO-Tpaduueckue paboThL;

- KOHTPOJIbHBIE PAOOTHI;

- TECTUPOBAHUE;

- 3a4eT.

OneHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJBHBIC 3aJlaHUS
WHIUBUAYAIBHO JJIS1 KaXKA0T0 00y4JaroIerocs.

B pesynbpTaTe 0CBOCHHS TUCHUILUIMHBI (MOYJIsT) POPMUPYIOTCS CIENYIONINE KOMITETCHIINH:

Koa xkoMnereHunun HanmeHnoBaHMe KOMIIETEHIIUH BBIITYCKHHKA

OIlK-1 Cnioco0OeH MpUMEeHSTh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE
3HaHUWA, METOJAbI MATCMATHUYCCKOI'O aHaJIn3a U MOJACIIMPOBAaHUA,
TEOPETUYECKOTO M IKCIIEPUMEHTAIILHOT'O CCIICIOBAHUS B
poPECCHOHAIBHON JEATEIIHHOCTH

7.1 Metoabl KOHTPOJIAA M OLICHUBAHUS Pe3yJIbTATOB 00yUYeHUs!

HanmMeHnoBanue
Bun xonTposns
KOHTPOJIS Kparkast xapakTeprucTHKa KOHTPOJIS
Ne n/nt pE3yJIBTAaTOB
pe3yIbTaToB pe3yabTaToOB 00y4EeHUs
oOy4eHust
00y4eHus
OOyuaromuiics B~ TeUeHHE  CeMecTpa
PacuerHo- CaMOCTOSITENTFHO BBITIOJTHSET PSII PacdeTHO-
1 rpaduueckas Texymnii rpapuueckux pabor mno Teme pasaena. Ilpu
pabora MPOBEPKE MPETIOIaBaATENb OIICHUBAET KA4eCTBO
o(opMIIeHHs, TPaBUIIBHOCTh PACUETOB.
Pemenne KOHTPOJIbHOM paboThI
OCYILIECTBISICTCS HAa TIOCIEIHEM 3aHITHUH
n3ydaemoro pasnena. KoHTponbHas pabota
KonTponbHas . Y1 pasil p P
2 AGoTa Texymmii BBIMOJIHACTCS. ~ WHAUBUAYAJIBHO  KaXJbIM
P crynentoM. Ilpu mpoBepke mpernomaBaTelb
OLIGHUBAET TPABWIBHOCTh IPOU3BEJCHHBIX
pacyeTosB.
TectupoBaHue MNPOBOAUTCS Ha MOCIEAHEM
. 3aHATUM HW3y4aeMoil TeMmbl. TecTupoBaHue
3 Tecr Texymnii i P
oCylIecTBIsieTcs, MO0  TpU  MOMOIIHU
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHMUS, JTHOO
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C WCIOJIb30BaHMEM BBIIAHHBIX TECT-33JaHUM
Ha OymaxxHom Hocutene. B pamkax
TECTUPOBAHUS HpOBEPsIETCSI 3HaHWE
TEOPETUIECKON Oa3bl.

4 3auer [IpomexyTouHbIi

[IpomexyTouHass arrecTanus OOy4yaroUIMXcs B
dopme 3auera MPOBOAUTCS IO peE3yJbTaTaMm
BBIMIOJTHEHUSI BCEX BUJOB YyueOHOW paboThl,
MPEYCMOTPEHHBIX YI€OHBIM ILIAHOM I10 JTAHHOMN
TUCIUIUIMHE,  OpU  3TOM  YYUTHIBAIOTCS
pe3ynbTaThl TEKYILIETO KOHTPOJISL YCIIEBAEMOCTH B
TeyeHue ceMecTpa. OlLieHKa CTeTIeHU JOCTHKEHUS

0o0y4aromuMHUCs  TJIAHUPYEMBIX  PE3YyJIbTAaTOB
oOyyeHMss 1O  JUCHMIUIMHE  IPOBOJAUTCS
[IPENoJaBarTesieM,  BEAyIIMM  3aHATHSA 110

JUCIUIUIMHE METOJI0OM 3KCHepTHOUM orneHku. [lo
UTOTaM  MPOMEXKYTOYHOM  aTTecTalud 1O
JUCIUINIMHE BBICTABIAECTCS OILIEHKA <«3auTCHOY,
WM «HE 3a4TCHOY.

7.2.

Ilkana u KPUTEPHUHA OLICHUBAHUA PE3yjabTaToB oﬁyquml

[Tokazarenem orieHMBaHUS KOMIIETEHLIMI Ha Pa3IMYHBIX dTanax uX (GOpMHUPOBAHUS SIBIIAETCS
JOCTHKEHHE 00yUYaIOIUMHUCS TUIAHUPYEMBIX PE3YJIHTATOB O0yUEHHUS 110 AUCITUIUIMHE (MOIYJIIO).

Kpurepumn oueHuBanus

IMoka3arennb 5 3 4 5
3HATh: OO0yuaromuiics OOyuaronmiics OO6yuaromuiics OO6yuaronruiics
TEOpEeTHYECKHE JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JINHEWHOH MOJIHOE OTCYTCTBHE HETOoJIHOE YaCTHYHOE MOJIHO€ COOTBETCTBHE
anreOpsl 1 WY HEJI0OCTAaTOYHOE COOTBETCTBHE COOTBETCTBUE CIIEIYIOLIMX 3HAHHH!
aHaJIMTUYECKOMN COOTBETCTBUE CIEeYIOIIMNX 3HAHUM: | CIEAYIONIMX 3HAHUN: | TEOpEeTHYECKHe
reOMETPHH, CIIEIYIOIINX 3HAHUN: | TEOPETUYECKHUE TEOPETHYECKHE OCHOBBI JINHEWHOH
KOMIUIEKCHBIE YHCJIA. | TEOPETHUECKHE OCHOBBI JINHEHHOH OCHOBBI JINHEWHOH anreOpsl U
OCHOBBI JINHEWHOH anreOpsl U anreOpsl u aHAJMTUYECKOH
anreOpsl u AHATUTHYECKOM aHAJMTHYECKOM reOMETPHH,
AHAIMTHYECKOM reOMETPHH, reOMETPHH, KOMIUIEKCHBIE YHCIIA.
reOMETpHH, KOMIUIEKCHBIC YMCJIA. | KOMIUIEKCHbIE unciia. | CBOOOIHO onepupyer
KOMIUIEKCHBIE YHCIIA. . Jonyckarorcst NPUOOPETEHHBIMU
HC3HAYUTCIIbHBIC 3HAHUSIMU.
OIIMOKHU, HETOYHOCTH,
3aTPyAHEHUS IIPU
AHAJIUTUYCCKUX
orneparmsx.
YMeETh: OO0yJatomimiicst He OOyuarommiics OO0yJatontuiics OO0yJatontuiics
pemiath 3a1a4u u yMeEeT WIH B JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YIPaKHEHHSI HEJIOCTATOYHOM HETOJTHOE YACTHYHOE MOJIHO€ COOTBETCTBHE
UCIIOJIb3YSl OCHOBHBIE | CTEIIEHH yMEEeT: COOTBETCTBHE COOTBETCTBHE CIIEYOIINX YMCHHIA:

METO/bI, U3yUYEHHBIE
B Kypce THHEHHOI
anredpe u
AHAJIIUTUYECKOU
TEOMETPHH;
OTIEPHPOBATE C
KOMIUIEKCHBIMH
YHCIIAMH.

pelath 3a1a4u u
YOpaKHEHUS
WCTIOJIB3YSl OCHOBHBIE
METOABI, N3YYCHHBIC
B Kypce JUHEHHOH
anrebpe u
AHAJUTUYECKOMN
TEOMETPUH;
ONepUpOBaTH C

CIIEAYIOMINX YMEHHUI:
pewars 3a1a4u u
YIIpaKHCHUA
HCTIONB3Ysl OCHOBHBIE
METOAbI, U3YUYCHHBIC
B Kypce JTUHEHHOU
anredpe u
aHaJIUTUYECKOM
reOMETPUH;
ONepUpPOBaTh C

CIEeYIOIINX YMEHUMN:
peuaTth 3a1a4uu u
YIpaKHEHUS
HCII0JIb3Ysl OCHOBHBIE
METO/Ibl, U3yYEHHbIE
B Kypce JJUHEeHHOH
anredpe u
AHAJTIUTUYECKON
r€OMETPUH;
ONepUpOBaTH C

peuarth 3a1auu u
YIOpaKHEHUs
HCII0JIb3Ysl OCHOBHBIE
METO/Ibl, U3yUEHHbIE
B Kypce JUHEeHHON
anredpe u
AHATUTUYECKON
TE€OMETPHH;
OIepUpoOBaTh C
KOMIUIEKCHBIMU
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KOMIUICKCHBIMHU KOMIUIEKCHBIMHU KOMIUTIEKCHBIMU yucnamu. CBoO0OIHO
YHCITaMH. YHCITaMH. YHCIaMH. Y MCHHS orepupyer
JomyckaroTcs OCBOCHBI, HO PUOOPETEHHBIMU
3HAYUTEIIbHBIE JIOITYCKaroTCs YMEHUSIMH,
OLINOKH, HE3HAYHUTEIbHbIC MPUMEHSET UX B
TIPOSIBIISIETCS OIIMOKH, HETOYHOCTH, | CHTYaIHAX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU MOBBIIICHHOM
YMEHHH, 110 Py AHAJTUTUYECKUX CII0’KHOCTH.
roKazaTeJieH, orepanusx, IepeHoce
oOyyatomuiics YMEHHH Ha HOBBIE,
UCTIBITHIBAET HEeCTaHAAPTHEIE
3HAYUTEJbHBIE CHUTYaIUH.
3aTpyAHEHUs NIPU
OTICpUPOBAHNUH
YMEHUSIMHU TIPH UX
NIEpEeHOCE Ha HOBBIC
CHUTYaIWH.
BJIaJeTh: OO0yuaromuiics He | OOyuaromuiics B OO0yuaromuiics OO0yuatomuiics B
HaBbIKAMH BIIaficeT WIH B | HEJOCTATOYHOU YaCTHYHO BIIAJICCT: MIOJTHOM 00BeMe
MPUMEHCHHUS HEJIOCTATOYHOH CTEIICHH BIIAJICCT: HaBBIKAMHU HABBIKAMH | BIJIA/ICCT:
JIMHEHHOW anreOpbl 1 | CTENEeHHU BlIaJieeT HaBBIKAMH HaBbIKAMH | NPUMEHEHUS HaBBIKAMH
AHAIIUTUYECKOU HaBBIKAMU TIPUMEHEHHUS JUHEHHON anreOpbl U | MPUMEHEHUS
T€OMETPUH K IIPUMEHEHHUS JUHEHHON anreOpbl U | aHATUTHYECKOU JIMHEHHOW anreOpbl 1
€CTECTBCHHOHAYYHBIM | JMHEHHOH anreOpel 1 | aHAIUTHYECKOH TeOMETPUHU K AHAJIUTUYECKOU
(puznueckum n AHATUTHYECKON TeOMETPHUH K €CTECTBEHHOHAy4YHbIM | T€OMETPHHU K
TEXHUYECKNM) TeOMETpPUH K €CTECTBEHHOHAYYHBIM | (pu3ndeckum u €CTECTBEHHOHAYYHBIM
3amadam. €CTECTBCHHOHAYYHBIM | ((DU3UICCKUM H TEXHUYICCKHM ) (pusruecknm u
(pu3mueckum u TEXHHYECKUM ) 3aagam. TEXHUYECKHUM)
TEXHUYECKNM) 3a7adam. HaBbIiku ocBoeHs, HO | 3amagam. CBOOOJHO
3aJadam. OOyuarommiics JIOITYCKaroTCs MPUMEHSET
HCTIBITHIBACT HE3HAYHUTEIbHbIC MOJTyYCHHBIEC HABBIKA
3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, | B CUTYalUsIX
3aTpyAHEHUS NIPU 3aTpyJHEHUs IPU MOBBILICHHOH
MIPUMEHEHHUN AQHATUTUYECKHUX CII0’KHOCTH.
HaBBIKOB B HOBBIX ornepanusx, mepeHoce
CUTYyalHsX. YMEHHH Ha HOBBIE,
HECTaHAAPTHEIC
CHUTYaIIH.
HIxaJjia oueHMBaHUs NPOMEKYTOYHOM aTTeCTAllUM: 3a4eTa.
IIIkana oneHNBAHHUSA Onucanne
BrimonHeHsl Bce 00sA3aTelbHBIE YCJIOBUA MNOATOTOBKH CTYACHTA K
IIPOMEKYTOYHOM  aTTECTaluu, MPELyCMOTPEHHBIE  IPOrpaMMOi
JUCHUITIINHBI. CTy,HeHT ACMOHCTPUPYET COOTBETCTBUC 3HaHHfI,

3auTreHo

YMEHMM, HaBbIKOB MPUBEICHHBIM B TaOJIUIaX [TOKa3aTesel, onepupyer
npUOOpPETEeHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallMsiX NOBBILIEHHOM cioxkHOcTU. [Ipu 3TOM MoOryr ObITh
JIOMYILIEHbl He3HAUUTENbHbIE OIMOKHM, HETOUHOCTH, 3aTPYIHEHHs IPU
AQHAJMTUYECKUX OIEpalnsX, IEPEeHOCEe 3HAHWW W YMEHUW Ha HOBBIE,
HECTaHJapPTHBIC CUTYALUH.

He 3aureno

He BrImoNHEHBI 00g3aTeNbHEIE YCIOBUA TIOATOTOBKH CTYIACHTA K
HpOMeXCYTOqHOﬁ arTecTanuu, npeaAyCMOTPCHHBIC HpOI’pﬁMMOfI
JUCHUIINIMHBI, UJIN CTYACHT ACMOHCTPUPYET HEIOJIHOEC COOTBETCTBUC
3HaHPIfI, YMCHHﬁ, HaBLIKOB MPUBCIACHHBIM B Ta6J'II/II_IaX HOKa3aTeHCI>'I,
JOIMYCKAITCA 3HAYUTCIBHBIC OHII/I6KI/I, MMPOABIACTCA OTCYTCTBUEC
3HaHI/II‘;1, YMCHHﬁ, HABBLIKOB I10 Py HOKEBE[TCJ'ICI‘/JI, CTYACHT UCIIBITBIBACT
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3HAYUTCIIbHBIC

3aTpyJHEHUS TMPU OIEpPUPOBAHUU
YMEHUSIMH NPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

3HaHHUAMHU U

Ika/ja oueHMBAHUS TEKYIIET0 KOHTPOJIS.

HaumeHnoBanue KOHTPOJIA
pE3yNIbTaTOB O0YUCHHUS

[Ixana oneHuBaHusd

Onucanue

Pacuetno-rpaduueckas pabora

Otnnuno - PaboTa caana B
CPOK, pacueTHast 1
rpaduueckas gyactu
BBINOJIHEHBI BEPHO, JINOO
UMEIOTCS HEI0YEThI, HE
BJIMSIFOIIIME HA KOHCYHBIH
pe3ynbTar.

Xoporo - pacueTHas 4acTh
BBINOJIHEHA BEPHO, B
rpaMUeCcKOi YacTH €CTh
3aMeYaHus

VY 1OBIETBOPUTEIBHO - B
pacyETHOM YacCTH €CTh
3aMey4aHusl, METO]I
BBITTOJIHEHUSI TpadunIecKoit
YacTH BHIOpaH BEPHBIH
HeynosieTBopuTensHO - B
pacyeTHOM U rpaduuecKoi
9acTsAX eCTh rpyObIe
3aMeyvaHusl.

3amanue Ha PI'P BEImaercs Ha
MIEPBOM 3aHITHH
COOTBETCTBYIOIIETO pa3zeia
JUACIUIUIMHEI U CIaeTcs MO
OKOHYAHUH U3YUYCHUS
COOTBETCTBYIOIIETO pa3jeia
JucunInHbL. PI'P momkHEI
OBITH BBIIIOJIHEHBI U

o opMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSAMHU METOIUICCKUX
yYKa3aHUi Kadenpsl.

KonTponbnas padota

OtnnuHo - PaboTa BEICOKOTO
Ka4yecTBa, ypOBECHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUUYECKOE
CoJIepKaHne Kypca OCBOCHO
MOJIHOCTHIO, 03 MPOOEIoB,
HEO0XO/IMMBIE TIPAKTUIECKHE
HaBBIKU PabOThI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPEyCMOTPEHHbIE
porpamMmoit oOydeHus
yueOHbI€ 3a/JaHHsI BBITIOJIHEHBI,
100 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUYUTEIIbHBIC
OLIMOKH

Xopomuio - YpoBeHb
BBINOJIHEHHS pabOThI OTBEYaeT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
coJIepKaHne Kypca OCBOCHO
YaCTUYHO, HO MTPOOEIIBI He
HOCSIT CYIIECTBEHHOTO
XapakTepa, HeoOX0AUMBbIe
NPaKTUIECKHE HABBIKHA PaOOTHI

3amura TeMbI BKJIIOYAET
pelieHue 3a1a4 B ayJMTOPUH B
TE€YEHUE OJTHOM Iaphl U
MIPOXOJHUT IIOCIIE U3YUYECHUS
COOTBETCTBYIOIIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISFOIINX
OLIEHUTH CHOPMUPOBAHHOCTD
KomrmeTeHui. Ha oTBeTHI
oTBOaMTCA 1,5 yaca.
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C OCBOEHHBIM MaTe€pHajoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpbIE BUIbI 33/1aHUI
BBITIOJIHEHBI C OLIMOKaMHU.

VY 10BIETBOPUTEIBHO -
TeopeTtnueckoe cogepxaHue
Kypca OCBOEHO YaCTUYHO,
HE00XO0UMbIE TPAKTUUECKUE
HaBBIKU PAOOTHI HE
c(hopMHUPOBaHbI, OOJILITUHCTBO
IPESYCMOTPEHHBIX
IIPOrpaMMoOM 3aJaHul He
BBINOJIHEHO; IIPU
JIOTIOJIHUTEIIbHOMN
CaMOCTOSITENIbHON paboTe Haj
MaTepUaIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KauecTBa
BBITTOJIHEHUS Y9E€OHBIX
3aJIlaHHAMN.
HeynoBineTBOpUTENBHO -
TeopeTtnueckoe cofepxaHue
Kypca He OCBOEHO,
HE00X0UMbIE TPAKTUUECKUE
HaBBIKU PaOOTHI HE
c(opMUpOBaHBI,
IPEIyCMOTPEHHBIE
IIPOrpaMMoOi 3a1aHus He
BBINOJIHEHBI

TectupoBaHue 10 NPONACHHON

Tect conepxut 20 3a1aHui,
IIPaBUJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET 1
6amny. Bpems rectupoBanus -
30 munyt. CTyneHTy
IIPEJIOCTABIISAETCS ABE MOMBITKI
JUTsI IPOXOKJIEHUS TECTA.

TectupoBanue
OCYILIECTBISETCS, TUO0 TpHU
MTOMOUIY KOMITBIOTEPHOM
CUCTEMBbI TECTUPOBAHUS, JTHO0
C MCIIOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJIaHUi Ha OyMa>KHOM
HocuTene. Bpems

Teme
MakcumanbHas OlleHKa 3a TeCT | TecTupoBanus 30 MuH. 3aTeM
- 20 6annos. Tect cuntaercs OCYILIECTBIISIETCS POBEPKA
YCIIEIIHO NMPONUJICHHBIM, €CITH TEeCTa MPernoiaBaTeyieM 1
CTyneHT jan He meree 60% BBICTABJISIETCS OI[EHKA
NPaBUIBHBIX OTBETOB (HaOpan | COTIacHO METOIMKH
He MeHee 12 6aioB). BBICTABJICHUS OI[CHKH.

7.3. Ouenounvle cpeocmea

7.3.1 Texkymuii KOHTPOJIb

Komnnexm 3a0anuit ons evinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PI'P Nel, uacmp 1

A

3aganue Nel. J[aHbl MaTpUIIBI

-1 1 0 2 0
1 3 2
4 0 -3 1 1
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o 2 A
Beimonuuts geiicteus: A° +8B°

2 2
3aznanue Ne2. [IpoosKuTh JTaHHOE MATPUYHOE PABEHCTBO (24+3B)" 44" ~64B =0

Y TIPOBEPUTH €ro0 Ui MaTpull 4 U B u3 mepBoro 3agaHusl.

3azanue Ne3. BeluucinuTh onpeaennTenb IByMs ClIoco0aMu: pa3iokKEeHUEM 110 IIEPBOI CTPOKE U

Pa3IoKEHNEM IO IEPBOMY CTOJIOLLY.
1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

3apanue Ne4. /Iy qaHHOM MaTpPUIBI HATH 00paTHYIO MaTpuily. Crienars IpoBepKy.
1 0 2
1 10
-1 2 3

3aganue NoS. Pemnth MaTpUuHOE YypaBHEHUE AXB=C (naiitu X). Crenatb MpoBepKy.

PO S N R

3azanue Ne6. Haiitu panr maTpuisl.

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

6 20

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHUHBIX a/12e0pauiecKux ypagHeHui
3ananue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb npoBepky.

X t4x,—x; =-2

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

3x,+6x,—2x; =1

3ananue No2. Pemuts cucremy u3 Nel meTogoM oOpaTHON MaTpUIIBI.
3aganue No3. Pemuth cuctemy u3 Nel meronom ["aycca.
3aganue No4. PemnTh HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Haiitu oOmee pemenue u
YaCcTHOE pEelICHHUE.
X +X, +2x;+3x, =5
3x, +2x, —4x, - 2x, =1
5x +4x, + 4x, =11
3asanue NoS. Pemnts oHOpoaHYtO cucteMy metojoM ["aycca. Haiitu oOmiee 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

m, n
Bananne Nel. Tlokasats, uto Bektopsl > ''» P oGpasyior Gasic B IpOCTPaHCTBE H PasIoKUTh

BEKTOD a 0 STOMY 6a3l/lcy: m = (15 - 13 2)5 n= (25 05 3)9 15 = (_29 - 15 1)3 a= (53 - 45 13)

Bananne Ne2. Jlamsi Bextopsl 7 i "' . BBISICHUTB — KOJIMHEAPHBI I BEKTOPE ¢ 1 b
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—-m.
20



A .
3aganue Ne3. Haiitn ‘a‘,ecnn ‘m‘=6\/§, n|=2, (m,n) =135, a = 6n —m.
AABC Haii ZB " A(l;-1;2),B(3:3;2),C(7:1;2).

HUTH €ClI

3aganue No4. [lan

Baganme No5. Tpu kakux 'x' BekTopsl & 1 b NEePIEHUKYIIAPHBI?
a=(x;1;-4),b =(x-3;12;x).

3apanue Ne6. Haiitu mutomaap napaiienorpaMMa, IIOCTPOSHHOTO Ha BEeKTopax ¢ u b

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

m|=12,

A
ﬁ\:3,(ﬁ,ﬁ)=%.

3amanue Ne7. Haiitu mnomans tpeyroasuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b

c
3azanue Ne§. JlaHbl BEKTOPBI >~ . BBIICHUTB — KOMILJIAHAPHBI JIU BEKTOPBL. ECiiM BEKTOPHI HE

" a,b,c
KOMILIAHAPHBI, TO HAUTH 00BEM Napajljiesienuneaa, IOCTPOCHHOTO Ha BEKTOpax ~ °  ° W
OTIPEICTUTh — KaKyl0 TPOUKY OHU 00pasyroT.
a(1;-1:5),b(2;4;-2),c(3;0;1)
3aganue No9. Jlns nuHeitHOTOo onepaTtopa A 3amaHbl 00pa3bl 0A3UCHBIX YJIEMEHTOB
Ae , Ae,, Ae e.ée,. e .
12 2 3. 3anucathe MaTpuIly onepatopa A B Oasuce ! 27 73 u HailTh oOpa3
3jieMenTa X .
Ae =7Te +3e,-2e,, Ae,=e —-e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, te,
3aganue Nel(0. Haiitu coOCTBEHHBIE 3HaUEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlepaTopa,
-4 1
A= 7]
32/IaHHOTO B HEKOTOPOM 0a3uce MaTpHIleit
PI'P Ne 1, uacmob 3

[ 7] [
Baymanue Nel. TIpsmas *! mpoxomut uepes Touxy A mapamrensuo Bexropy 9 . ITpamas 2
TIPOXOHT Yepe3 Touky B meprenauxynspro Bextopy ' . HaiiTi Touky nepeceueHus IpsaMbIX 1

A(3;5),9(1;3),B(0;5),n(-3;4).

YTOJI MEXAY HUMH, €CITU
[ [ y
Bajanue No2. Jlana npsamas | [pamas 2 mpoxomut uepes Touku 4 u B . Haittn paccrosuue ot

[ .
TOYKH MEepECeUeHus NpsIMbIX ' U 2 10 IpsAMoON 3.
)x=-8t-3

ly -{y:3t+4, A(4;0), B(7;3), 1,:9x—12y+2=0.

3aganue Ne3. Haiitu paccTosiHHE OT TOYKH M, 710 mockoctn & | mpoxozseii uepes Touky A
TepIeHIUKYIIAPHO BeKTOpy /! , ecin M, 0;1;7), A(2;-1;4), (6;22;-3).
3aganue Ne4. HaiiTu yroa MexIy TIIOCKOCThI0 ¢ ¥ MIIOCKOCTHIO B , IPOXOJIAIEH Yepe3 TOUKH
A, B 1 C e @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3aganue Ne5. 3amucaTh KAHOHHYECKUE YPaBHEHHs IPSIMOM, 3aJaHHON OOIUMH YPaBHECHHUSIMHU.
x+2y-9z-10=0;
3x+4y+82z-24=0.

3anamue Ne6. Haiiti Touky nepeceuerus npsMoii ! u mmockocts @ 1 yrom MekTy HUMHL.
;. 2y z-1

3 4 -2

; aix+2y-3z-12=0.
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3aganue No7. Ilpsimas /) npoxoaut uepe3 Touku A u B. Ilpsmas L MPOXOJUT Yepe3 TOuKy M

MEPIECHIUKYIISIPHO IIockocTH & . HaliTh yroa Mexy NpsMbIMU l' u 12 Y BBIICHUTD — JIEXKAT JIU
OHH B OJIHOM TUIOCKOCTH WJTH CKPEIIHBAIOTCSI.
A9;-3;1), B(4;4,-5, M (-1;11;-11), a:2x+3y—z—-1=0.
2 2
(x+3) N yo _1

3ananue No8. Jlisi naHHOM KpHUBOM 49 25 yKa3aTh QOKYCHI, SKCIICHTPUCUTET,
TUpeKTpUchl. IlocTpouTh KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.

2 2
3azanne Ne9. TTpusectu ypaHenue kpupoii 0% —20) ~18x+200y—616=0

KaHOHHYCCKOMY BUAY U IIOCTPOUTH KPUBYIO.

K

Ilpumepwr 6apuanmoe KOHmMpoIbHBIX padbom
Bapmuanr.

1. Haifti 3Ha4eHUs1 MAaTPUYHOT'O MHOTOYJICHA F(A)
-1 0
X)=—x +2x —x+3,4=
f( ) 32
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. Haiitn paHT MaTpUlbl IPUBCACHUCM K CTYIICHYATOMY BUY

3. BeluMcauTh onpeaenauTenb MPUBEICHUEM K CTYIIEeHUaTOMY BUAY
4. Haiitu matpuily, oopatHyro nanHo# (a). Pemuts Matpuunoe ypaBHeHue (0)
1 2 1

3 -5 3 [1 —2} [—2 3 5}
MX:
(@) 2 7 -1 ©) -3 4 3 -1 0

5. Pemmmth cuctemy ypaBHEeHUH. YKa3aTh 00IIee U OJJHO YACTHOE pelieHHe (a).
Pemuth cuctemy ¢ moMmoIisto 00paTHoi MaTpullsl u o popmynam Kpamepa (6)

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
Bapuanr
1. Pacnucars pasnosxkenue Bektopa X mo Bektopam 229>
x={5,—l2,l} p={l,—3,0} gz{l,—l,l} r={0,—1,2}

) H
vy (A

2. Konnuueapusl 11 Bextopsl ¥ u 9?2
a=1{2,0,1} b={-231} p=2a+2b g=3a-2b

3. Jlana nupamMuaa ¢ BEpIIMHAMH B TOYKAX A4, 4,4, .
A4(-2,4,8) A4,(4,-1,2) A4,(-8,7,10) A4,(-3,4,-2)

Haitu:
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a) yroi Mexay pedpamu A4, : A4,

0) 00BeM mHpaMUIbI

B) JUIMHY BBICOTHI OMYIIIEHHON Ha IpaHb 44,4,

y A, A,

1 K pedpy

4. BBIMHCINTD MUIOMA b TAPAIEIOrPaMMa, TTOCTPOSHHOT0 Ha BekTopax @ u O @ — yron mexy
iy [}

') HAalTH AJIMHY MEIMaHbI, IPOBEJCHHYIO U3 BEPILHUHbI

sextopamu P u 9

v ey T
a=2p+q b=p-3q p|=2 |q|=2 vy
Bapuant
1. Haiftu paccTosiHuE OT TOUKHU M, IO INIOCKOCTHU (M‘M2M3 ):

My(-9;10;2) M, (0;7;-4) M,(4;8,-1) M,(-2L3)

x+y+z-2=0

2. BeimucaTh KAHOHMYECKOE YPaBHEHUE TIPSMOA: {x —y=3z+6=0

x=2 y-3 z+l
B 4 puX+ty+2z-9=0

P(0;-13) "

3. HaiiTn TOUKY nepecedeHns NpsMoii ¥ IIIOCKOCTH: 1 1

4. Haiitu TOUKy A CUMMETpHUHYI0 Touke £ oTHOCHTENBHO MpAMOi '

x-1_ y =z

1 -1 1

5. Hanucarb ypaBHEeHHE IJIOCKOCTH & mpoxoasiiel yepe3 TOUKy M, U NEPIEHANKYIIIPHO
(MM,). M,(3;2;0) M, (415) M,(2;-1:4)

IpsAMOM : , : .
6. Haiitn KocuHyc yria Mexry miockoctamu &1 i 2

o, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuiit mecma

-8 2 -6 -3 -13

1.1. HaiiTu paHr MaTpuibl PUBEICHUEM K CTYIIEHUYaTOMY BUILY =3 135 0

(l —2] _(—2 3 sJ
1.2. PelunTh MaTpU4HOE ypaBHeHHe \ > 4 3-10

X +2x,+x,=5
3x,—5x, +3x, =7

1.3. Pemmuts cuctemy 1o popmynam Kpamepa Zx 47 —x, =13

2.1. Harucats pasioxenne Bektopa X 1o Bekropam 797 = 15.-12.1)  P= 11,-3,0] :

g={L-11} r={0,-12}

2.2. BRIYHCINTS IIIOMIAIb TAPAIIEIorpaMMa, TOCTPOSHHOT0 Ha BekTopax 4 u P @ — yron mexny
LRy ey

sextopamu P u 9

Y Ky ("1} [}

a=2p+q b=p-3q. |Pl=2 lg]=2 7
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2.3. Jlana nupamua ¢ BEpIIMHAMHU B TOYKaX A4, 4,4, . 4 (6’1’3), 4,(6,-2,-3) , 4, (2’2’0),

A4 (_59 19 0)

Haiitu nnmuny Meauanbl, IPOBEICHHYIO U3 BEPLIUHBI A pedpy 4,4,

x=2 y-3 z+1]

p X+ty+2z-9=0
(0;-13) .

3.1. HaiiTu TOUKy nepecedeHus MpsIMON U TJIOCKOCTH: | 1 —4

P

i I
3.2. Haiitu Touky ‘1 cummerpuunyro Touke £ oTHocuTeNnbHO IpsAMOii I

x—1 _y
1 -1

1

3.3. Hamucath ypaBHEHHE TUIOCKOCTH & MPOXOJSIICH Yepe3 TOUKy My HEPIICHIUKYIISPHO
npsmtoit (MiM:) M0(3;2;0), M, (415) M, (2-14),

2 2 —
4.1. Jlana xpuBasi BToporo mopsigka ¥ +4Y ~12x+16y+16 =0 1757vqprp kaHoHMUecKOE ypaBHEHHE

KPHUBOW U ITIOCTPOUTS .€€

r r ’

4 2. COCTaBI/ITB MaTpHILy nepexona oT 6a3Hca €€ g Gasucy ©1°%°% | ecim

el = 2@1 +32 +ex, ? —e, —e'2 +eg; e —e, +2e, +e

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Bonpocuwl k 3auemy (1 cemecmp ounoit popmut 00yuenus)

Marpuibl, TUIIBI MATPHII. VK-1
Ornepanuu ¢ MaTpUIlaMH, X CBOMCTBA. VK-1
YMHOXK€EHUE MPSAMOYTOJIBHBIX MaTpPHILI. VK-1
Marpuunasi popma 3arucH CUCTEMbI TMHEWHBIX alNreOpandecKuX ypaBHEHH. VK-1
Onpenenurenu U UX CBOMCTBA. VK-1
[TonsTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS. VYK-1
CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHH, OCHOBHBIE MTOHATHS U VK-1
ONpEIETICHUS.

[TpaBuiio Kpamepa penienust cucteM JIMHEWHBIX ypaBHEHUI. VYK-1
OOpatHas mMaTpulia U €€ BbIYHUCICHHE. Y CIIOBHE CYLIECTBOBaHMS 0OpaTHOM VK-1
MaTpHIbI.

Pemenne cucreM JIMHEHHBIX anredpandeckux ypaBHEHUN METOJ0M 0OpaTHON VK-1
MaTpUIbI.

Merton I'aycca pemienus CUCTEM JTMHEMHBIX YPaBHCHUM. VK-1
Pemenue npon3BoIbHBIX CHCTEM JIMHEUHBIX YpaBHEHUN MeTo0M ["aycca. VK-1
Panr marpunsl. Teopema Kponekepa — Kanemnu. VK-1
OnHOpoaHBIE CUCTEMBI JIMHEMHBIX ypaBHeHUI. Kputepuii cylecTtBoBaHus VYK-1
HETPUBUAJILHBIX PEIICHUMN.

IToHsaTHE BEKTOpPA U JIMHENHBIE ONIEpALlUH HaJl BEKTOpaMH, CBOMCTBA onepaui. | YK-1
JluneitHast KOMOUHAIIMS BEKTOPOB. VK-1
JIvuHeitHasg He3aBUCUMOCTh M JIMHEHASA 3aBUCUMOCTh T€OMETPUUYECKUX VK-1
BeKTOpOB. Kpurepuil TMHEHHON 3aBUCUMOCTH.

[Tonsitue 6a3uca. KoopauHaTel BeKTOpa. VK-1
OpTtoHopMupoOBaHHbIH 0a3uc. Paznoskenue BekTopa o BeKTopam 0asuca. VK-1
YnopsaoueHHas TpoiiKa BEKTOPOB. VK-1
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CkansgpHoe, BEKTOPHOE U CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B VK-1

OPTOHOPMHUPOBAHHOM Oaszuce

YcioBus OpTOrOHAILHOCTH, KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB. VK-1
JIuHeitHbIe TpOCTpaHCTBA. VK-1
Martpuia nepexoza ot 6a3uca kK 0a3ucy. VK-1
CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUSI MATPHIIBI. VK-1
CucreMsl KoopauHaT. /lekapToBbI IPSMOYIroJbHbBIE KOOPAUHATHI Ha miockoctu U | YK-1

B IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpIUHAT. VK-1
PaznuuHblie TUIIBI ypaBHEHUM MIIOCKOCTH U MIPSMOM. VK-1
Brrunciienre pacCTositHUM MEXAYy TBYMsI TOUKaMM, TOUYKOW U mpsiMol, Toukoi 1 | YK-1

IJIOCKOCTBIO.

Brruncnenue paccTosHUS MEXIY CKPEIUBAIOIIUMUCS TIPSIMbBIMHU. VK-1
Brruncnenue yrioB Mexy IByMsl IPSMBIMH, MIPSMOM U MJIIOCKOCTBIO, ABYMS VK-1

IJIOCKOCTSIMHU.

KpuBbie BTOPOro nopsiika NX reOMETpUYECKUE CBOMCTBA U YPABHEHUS. VK-1

[IpuBenenre KpUBO BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJTY.

Kanonnueckue ypaBHEHHUS SJUTHIICA, TUTIEPOOIIBI, TapabOIIbI. VK-1
YpaBHEHHE IOBEPXHOCTH BTOPOTO NOPsIIKA. VK-1
Kanonnyeckue ypaBHEHUs Cepsl, SJUTAIICOUA, KOHYCOB, TUIIEPOOIOUIOB, VK-1

11apaboJIOHI0B.
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