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I. HeJII/I, 3a/laYi U IVIAaHUPYEMbIC PE3yJabTaThbl Oﬁyqemm
o TMCIHMIIJIMHE

K OCHOBHBIM yensm OCBOCHUS TUCIMIUIMHBI «MaTeMaTHKa» CleayeT OTHECTH:

- BOCIIUTAHHE y CTYJICHTOB O0IIEil MaTeMaTUYeCKON KyJIbTYpHI;

- NpUOOpeTeHHne CTYJCHTaMHU IIHPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHHWM, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBIIIICHHIO
Hapsy C pa3BUTHEM MaTeMaTHYECKON HHTYUINH;

- YMEHHE CTyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIILHOTO HM3y4YeHHs Yy4eOHOU U
HAYYHOH JTUTEepaTyphbl, CoJleprKallleli MaTeMaTUYeCcKie CBEACHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYJIEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBAJTHU(PHUKAIIMOHHON
XapakTepUCTHKONW OakajaBpa MO HANpaBICHUIO, B TOM 4Yucie (HOPMUPOBAHHE YMEHUH
UCIIO0JIb30BaTh OCBOCHHBIE MAaTEMAaTHUECKUE METO/IbI B TPOPECCUOHATBHOMN 1EATEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJIH(HUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBol TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHYECKUX PHCKOB COBpPEMEHHOH mH(pOBOit
HKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCHUILTUHBI « MaTeMaTHKa ClIeAyeT OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX TIOHSATHH, METOJOB, (HOPMUPYIOMIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIMMYIO /ISl YCIIEIIHOTO PEIICHHs MTPUKIIAIHbIX 3a/1a4;

- (hopMupoBaHHEe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIINA, COOTBETCTBYIOIIUX €TI0
HaIMpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenne mo jgucuumnHe «MarteMaTHkay  HampaBleHO Ha  (OPMHPOBAHUE
y 00y4aronmxcs cienyromux komnerennuii B cootBeTcTBuu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1mo
HanpaBieHuto noarotoBku  09.03.02  «MHopManmoOHHBIE CHCTEMBI M TEXHOJOTHHY,
yrBepkaeHHbIM [Iprkazom MunobOpuayku Poccun ot 19.09.2017 N 926:

Kon n HaumeHnoBanme NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHI NIl KOMIIeTEHIIUHN
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. 3HaeT OCHOBBI MaTEMaTUKH, (DU3HKH,
€CTECTBEHHOHAYYHbIE U BBIYHCIIUTEIbHON TEXHUKH M TIPOrPaMMHUPOBAHUSI
OOIIeHH)KEHEPHBIE 3HAHUS, METO/IbI NOIIK-1.2. yMeeT pemars CTaHJApTHBIE
MaTCeMaTU4iCCKOro aHaansa U npodeccHOHANBHBIE  33a4d € NPUMCHEHHEM
MOZEINPOBAHUA, TCOPETUICCKOrO U €CTECTBCHHOHAYYHBIX W OOLICHH)KCHEPHBIX 3HAHHHU,
SKCIICPUMCHTATIBHOTO UCCICI0BAHNs B METO/I0B MATEMAaTHUECKOTO aHAIM3a U MOJICITHPOBAHHSI
MPOQecCHOHANBHOI IEATEILHOCTH NOIIK-1.3. wumeeT HaBBIKM TEOPETUYECKOTO H
IKCIICPUMEHTAIBHOTO ~ HCCJICAOBaHHS  OOBEKTOB
npoecCHOHATIBHOM JeATEIbHOCTH

2. MecTo TUCUMILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOTrPaMMbl

Juctummnaa «MaTeMaTHKay OTHOCUTCS K ()aKyJIbTaTUBHBIM TUCIUTUTMHAM.
Hucuunnuna «MatemaTuka» 00eCleynuBaeT U3yueHrue JUCIUTUIINH:

B ob6sa3amenvhou wacmu:
- MAaTEMATUYECKUI aHAIN3.



3. Crpykrypa u cojep:KaHHe JUCHUILINHbBI
OO0mast TpyA0€MKOCTh TUCIUTUTHHBI COCTABIISIET 2 3a4€THBIX AMHHMIIBI -72 Yyaca.
3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTH

3.1.1 Ouynas ¢popma oOydeHus

Ne . KoanuyecrBo | CemecTpbl
Buj yueOHoit padoThI
n/n 4acoB 1
1 | AyauTropHble 3aHATHS 32 32
B ToM yucne:
1.1 | Jlekuunu - -
1.2 | CeMuHapcKue/nIpakTUYECKUE 3aHATHS 32 32
1.3 | JIaGopaTopHbIe 3aHSATHS 0 0
2 | CamocTosiTeqbHasi paboTa 40 40
B ToM yucne:
2.1 | PIP 16 16
2.2 | llogroroBka kK ceMUHapy 14 14
2.3 | IloaroroBka K 3a4eTy 10 10
3 | IlpoMe:kyTOUYHasI aTTeCTAlUsI
Dk3amen/aud.3a4er/3ader - 3auer
HTroro 72 72




3.2.

3.2.1 Ounas popma oOy4eHus

TemaTu4yecKuM MJIaH N3YYCHUSA NUCHUIIIINHDbI «MareMaTuka»

n/n

Paszgenanl/TeMbl
JTUCIUATIINHBI

TpyaoeMkocTs, yac

Bce
ro

AynutopHasi padora

Jlex
AN

Cemunap
ckue/
paKTH4e
CKHe
3aHATHS

JlabGopa

TOpHBIE

3aHATH
s

[Ipakr
n4ecKa
s
MOATOT
OBKa

Camoc
TOsAITE
JbHAas
pador

Pazgen 1. Di1eMeHTHI JUHEHHOU
aare0psbl

24

12

12

1.1

Tewma 1. Matpuusl, 1eiicTBUs Haj
MAaTpPUIIAMH.

1.2

Tema 2. Onpenenurenu, uxX CBOMCTBa U
BbIUMCIIEHUE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.3

Tema 3. OOparnas maTpuna u ee
BbIUMCIIEHHE. MaTpUyHas 3alucCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.4

Tewma 4. Cuctembl TUHEHHBIX
anreOpandecKnx ypaBHEHUI, OCHOBHBIE
MOHATUSA U ompeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MeTo10M 00paTHON MaTPHIIBI

1.5

Tewma 5. Pemrenne cucreM JTMHEHHBIX
ypaBHeHul meronoM I'aycca. Panr
Matpuubl. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

Pazpnen 2. BekTopsl.

20

10

10

2.1

Tema 1. JIunelinble omnepanuu HaJ
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOWHAIMK BEeKTOPOB. JIMHEHHO
HE3aBUCHUMBbIE U JIMTHEWMHO 3aBUCUMBbIE
CUCTEMBI BEKTOPOB.

2.2

Tema 2. [Tonsitue 6asuca. KoopauHarst
BekTopa. KommHueapHOCTb,
OPTOrOHAJILHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansipHOE NIpPOU3BEICHHE
BEKTOPOB U €ro CBOMCTBA. BekxropHoe
IIPOU3BEJICHUE JIBYX BEKTOPOB, €I0
CBOMCTBA.




2.4

Tema 4. CmenianHO€ MPOU3BEICHHE
TPEX BEKTOPOB M €r0 CBOWCTBA.
Brruucnenue oovema
napajuienenumnesa. Y ciiopue
KOJIJTMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH Oa3uc.
Brruncnenue ckansipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Hce.

2.5

Tema 5. JInneliHbIe IPOCTPAHCTBA.
PazmepHoCTb 1 6a3uc JIMHEHHOTO
MIPOCTPaHCTBA.

Marpuia nepexoza ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPIUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEHWHOI'0 OIeparopa.

Pa3zgen 3. KommiaekcHbIe YucIa U
MHOT'04YJICeHbI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. DopMbl 3aMUCH KOMIUIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJi KOMIUIEKCHBIMU
yuciaaMu. Pa3noxeHne MHOroujieHa Ha
MHOKHUTEJIM OCHOBHAsI TEOpEMa
anreOpbl

Pa3zgen 4. Anajauruuyeckas
reoMeTpus

16

10

4.1

Tema 1. Cuctembl KOOpAUHAT.
Pa3nuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

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

4.3

Tema 3. B3anMHoe pacnosioxeHue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Briuncienue
pPacCTOSTHUM MEXAY ABYMs TOUKaMHU,
TOYKOH U npsiMoi. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiiaka ux
r€OMETPUYECKHUE CBOMCTBA. Y pPaBHEHUS
AIUIUIICA, TUTIEPOOIIBI, TapaboIIbl
OOu1ee ypaBHEHHE KPUBOW BTOPOTO
nopsaka. IlpuBenenne KpuBpIX BTOPOTo
MOpsAJIKa K KAHOHUYECKOMY BUJLY.
IToBepXHOCTH BTOPOTO MOPSIAKA




Hroro| 72 | 0 | 32 | o | o | 40

Conepxxanue pa3aesioB IMCUMILTHHbBI
Pasnea 1. DiieMeHTBI JIMHEHHOI aJredpbl
Tema 1. Matpuupl, 1elicTBUS HaJ MaTPULIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHME. MaTpuyHas 3alUCh CHUCTEMBI JIMHEHHBIX
YPaBHEHHUHU.
Tema 3. OOparHast MaTpHLa ¥ €€ BRIYUCIeHHE. MaTpuyHast 3al1UCch CUCTEMBI JINHEHHBIX ypaBHEHUH.
Tema 4. Cuctembl JTUHEHHBIX alreOpandecKuX YpaBHEHUH, OCHOBHBIC MOHATHUS M ONpPEACIICHHUS.
Pemienue cuctem nMHEHHBIX ypaBHEeHUI MeTo0M Kpamepa, MeTogoM 0OpaTHON MaTpHILIbI
Tema 5. Pemenue cucreM JNMHEHHBIX ypaBHEHMM MertonoMm laycca. Panr wmarpunel. Teopema
Kponekepa-Kanemnmn.
Tema 6. Metoz ['aycca B MpOU3BOJBHBIX CUCTEMAaX JIUHEWHBIX ypaBHEHUH. OHOPOIHBIE CUCTEMBI
JIMHEUHBIX YPaBHEHUMN.
Pasnen 2. Bekropsl.
Tema 1. JluHeliHple onepanyy HajJ BEKTOpaMH, UX CBOMCTBA. JIMHEWHbIE KOMOMHAIIMM BEKTOPOB.
JInHEeHO HEe3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonstue Oa3uca. Koopaunatel BekTOpa. KosmmHeapHOCTb, OPTOrOHAJIBHOCTH U
KOMILUIAHAPHOCTh BEKTOPOB.
Tema 3. CkansgpHoe IpOM3BEIEHUE BEKTOPOB U €ro CBOicTBa. BekTopHOE IpousBeneHue ABYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CmemaHHOe TUpPOM3BEACHUE TpPEX BEKTOPOB U €ro cBoicTBa. Briumcienme oObema
napajuiejenumnesa. Y cioBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTU M KOMIUIAHAPHOCTU BEKTOPOB.
OpTroHopMupoBaHHbIH 0a3zuc. Beruncienue ckaasipHOTro, BEKTOPHOTO M CMEUIAHHOTO MTPOU3BECHUN
BEKTOPOB, 33JIaHHBIX KOOpAWHATaAMU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBIE MPOCTPAHCTBA.
PasmepHocTs M 0a3uc JHMHEHHOro MpOCTpaHCTBa. Marpuua mnepexoga oT Oasuca Kk 0Oasucy
npeoOpa3oBaHuEe KOOpPAWHAT BEKTOpa Npu u3MeHeHHH Oaszuca. CoOOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS IMHEHHOTO OTepaTopa.
Pazgen 3. KomIuiekcHbIe YHCJIAa © MHOTOYJICHBI
Tema 1. MHOXECTBO KOMIUIEKCHBIX uncesl. DOpMBI 3alIiCH KOMIUIEKCHBIX YHCEIL.
Tema 2. Omnepanuu HajJ KOMIUIEKCHBIMM YHMCIaMH. PasiojkeHune MHOrowIeHa Ha MHOXHUTEIN
OCHOBHAs TeOpeMa aJreOpbl
Pa3nen 4. AnanuTnyeckasi reoMmeTpust
Tema 1. Cuctemsl koopAMHAT. Pa3nuyuHble TUIIBI yPABHEHUN IIJIOCKOCTH
Tema 2. PaznuuHnble TUIIBI ypaBHEHUH NPSMOM Ha IJIOCKOCTU U B IPOCTPAHCTBE
Tema 3. BzauMHOE pacnojio)K€HHE NPSMBIX Ha IUIOCKOCTH M B IMPOCTPAHCTBE. BrlumcieHue
pacCTOSTHUM MEXIYy IBYMsI TOYKAMM, TOYKOM U NpsMOM. B3auMHOE pacrosioKeHHE IUIOCKOCTEH.
Beluncnenue paccTosHAN MEKy TOYKON U IUIOCKOCTBIO
Tema 4. KpuBbie BTOPOro nopsika ux reOMeTpU4eCKre CBOMCTBA. Y paBHEHHUS SJUIUTICA, TUIIEPOOJIHI,
napabonsl O01ee ypaBHEHHE KPUBOM BTOPOro nopsijaka. [IpuBeaenne KpUBBIX BTOPOro MOpPsiIKa K
KaHOHMYECKOMY BHy. [IoBEpXHOCTH BTOPOTO NOpsIKa

3.3 TemaTruka NMPaAKTHYCCKUX 3aHATHH 1O AUCHHUILIINHE

«MaremaTtuka»
IIpakTnueckoe 3anarue 1. Matpuiipl, 1eiicTBYS HaJl MaTpULIAMHU.
IIpakTuueckoe 3ansaTue 2. OnpeaeanuTeNn, UX CBOICTBA U BbIYKMCIeHUE. MaTpuyHast 3a1IUCh CUCTEMBI
JIMHEUHBIX YPaBHEHUN.
[Tpaktudeckoe 3anstue 3. OOpaTHas MaTpHla U €€ BEIYHCICHHE.



[Tpaktuyeckoe 3anstie 4. CUCTeMbI JIMHEHHBIX adreOpandecKux ypaBHEHUI, OCHOBHBIC MOHATHUS U
orpeneneHus. Pemenue cucreM JTHMHEWHBIX ypaBHeHHMH meronoMm Kpamepa, meronom oOpaTHOU
MaTpPHULIbI

IIpakTrueckoe 3anarue 5. Pemenue cucreM IMHENHBIX ypaBHEHUH MeTo1oM ['aycca. Panr matpunsl.
Teopema Kponekepa — Kanennu

IIpakTnueckoe 3ansaTe 6. Merox I'aycca B NpPOM3BOJIBHBIX CHCTEMAax JIMHEWHBIX YpaBHEHHI.
OnHOPOJHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

IIpakTrueckoe 3ansatue 7. BexkTopsl. JInHelHHbIE onepalliy HaJl BEKTOpaMU, UX CBOMCTBA. JInHenHoe
MIPOCTPAHCTBO T'€OMETPHUUECKUX BEKTOpOB. [loHATHE nMHMHEHHONW KOMOMHAIMKM BEKTOPOB. JIMHENHHO
HE3aBUCUMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tpaktuyeckoe 3anstue 8. [loHsTre 6a3uca MpocTpaHCTBA FTEOMETPUIECKUX BEKTOpOB. KoopanHaTs
BekTopa. OpToHOpMHpOBaHHBIA 0Oa3zuc. KoimmHeapHOCTh, OPTOTOHAIBHOCTh M KOMIUIAHAPHOCTD
BEKTOPOB.

IIpaktnueckoe 3anstue 9. CkansipHOe IPOU3BEACHHE BEKTOPOB M €ro CBOMCTBA. YCJIOBHE
OpPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE NMPOU3BENCHHUE IBYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTU BEKTOPOB

IIpakTnueckoe 3ansatue 10. CMemanHOe NPOU3BEACHHUE TPEX BEKTOPOB U €T0 CBOICTBA. Briuncienue
o0beMa MapajulesenuIea U MHPaMHUIbL. YCIOBHE KOMIIAHAPHOCTH BEKTOPOB. BrlumcieHne
CKAJIIPHOTO, BEKTOPHOI'O M CMEILIAHHOI'O IIPOU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPIHMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

[Tpaktuyeckoe 3anstue 11. Jlunedinele mnpocTpaHcTBa. Pa3mepHOCTr M 0a3uc JHMHEHHOTO
npoctpaHcTBa. MaTpuiia nepexona ot 6a3uca k 6asucy. [IpeoOpa3oBanue KoopaAWHAT BEKTOpa IpU
n3MeHeHun Oasuca. JIuHeiHble onepaTopbl, IeHCTBUS ¢ TMHEHHbIMU orepatopaMu. CoOCTBEHHBIE
BEKTOPHI U COOCTBEHHBIE 3HAUECHUS MATPHLIBI

IIpakTuueckoe 3ansaTue 12. MHOXECTBO KOMIUIEKCHBIX YHcesl. @OpMBI 3alIiCH KOMIUIEKCHBIX YHUCE.
JlencTBUA HaJ KOMIUIEKCHBIMH YMCIAMH. Pa3nojkeHne MHOTOWIEHa Ha MHOXHUTENIHW, OCHOBHAs
Teopema anredpsl

IIpakTuueckoe 3anarue 13. Cuctemsl KOOpAUHAT. Pa3IuyHbIe TUIIBI YpaBHEHU MJIOCKOCTH
IIpakTuueckoe 3anarue 14. Paznuunble TUIIBI ypaBHEHUH IPSIMON Ha IJIOCKOCTH U B IPOCTPAHCTBE
IIpakTnueckoe 3ansaTve 15. B3aumHOe pacnosioskeHue NMpSIMBIX Ha IUIOCKOCTU M B IPOCTPAHCTBE.
Beluncnenue paccTosHMM MEXAy ABYyMs TOYKaMHU, TOUYKOM M NPAMOU. BeluucieHue paccTosHUs
MEXKIYy CKpELIMBAIOIIUMUCS MpsAMBIMU. B3auMHOe pacrosioxkeHue INIOCKOCTEN. Beruucienue
PacCTOSTHUN MEXAY TOYKOM U INIOCKOCTBIO

IIpakTnueckoe 3ansatue 16. KpuBble BToporo nopsiaka ux reoMeTpUU4E€CKHE CBOWCTBA. Y pPaBHEHHUS
AIIIHIICA, THIepOoibl, mapaboiel Obiiee ypaBHEHHE KPHUBOI BToporo nopsiika. [IpuBenenue kpuBon
BTOPOIO MOPSAJAKA K KAHOHUYECKOMY BUAY. [IoBEpXHOCTH BTOPOro Mopsiaxa.

3.4 TemMaTnkKa KypCOBBIX IPOEKTOB (KyPCOBBIX padoT)

KypcoBbie mpoeKkThl (KypcoBble paboThl) YU€OHBIM IJIAHOM HE PEYCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE U PIH(])OpMaIIHOHHOE odecreueHue

4.1. Hopmartusubie 1oKyMeHTbI U 'OCToI

1. ®@I'OC mno wnamnpaBnenuto noarotoBku 09.03.02 «MHbopManoOHHBIE CHCTEMBI U
TEXHOJIOTUM», yTBepkIaeHHbIH [Ipukazom MunoOpnayku Poccun ot 19.09.2017 N 926

2. AxageMuyeckuii  y4yeOHBIH  TUIaH no HampasieHHo noarorosku:  09.03.02
«H(popMaIMOHHBIE CUCTEMBI U TEXHOJIOTUN» MPO(UITb « TeXHOIOTHH TOTIOIHEHHON U BUPTYalbHON
peasibHOCTH» - ouHast 2026.



3. OOpa3oBatenpHas mporpaMmMa 1o HarpasieHHio oArotoBku: 09.03.02 «MudpopmannoHHbie
CHCTEMBl U TEXHOJOTHUM» Mpodmib «TexXHONIOTHH AONMOJHEHHOM M BHPTYAIbHOM pEallbHOCTHY -
ouHas. 2026.

4. Vka3 Ilpesunenta Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «Crpaterun Hay4dHO-
TEXHOJIOrM4ECKOro passutus Poccuiickoit denepanumy.

5. Ilpuka3z MunucrepctBa oopazoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O06 ytBepkaenuu [lopsiaka npuMeHEeHHs OpraHU3alUsIMU, OCYIIECTBIISIOUIMMUA 00pa30BaTEIbHYIO
JeSTeIbHOCTh, AJIEKTPOHHOTO OOY4YeHMS, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTHH NpU
peanu3aiy 00pa30BaTEIbHBIX POTPAMM).

4.2.  OcHoBHaf JqUTEpPATYpa

1. T'opnau, b. A. MaremaTuka u aHaJUTHYEeCKas TeOMETPH | yUeOHUK i By30B / b. A.
I'opnau. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c¢. — ISBN 978-5-507-
44063-4. — Texkcr : a1eKTpoHHBIN // JIaHb : anekTpoHHO-OubIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jlunelinble anreOpa U aHATUTUYECKAs TEOMETPHs | yueOHO-MeToauueckoe mocooue / M. 1.
CkBopuosa, . B. AatonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 ¢. — TekcT : anekTpoHHbIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. MaremaTHka 1 aHalTUTH4YeCcKasi reoMeTpus : yueOHuk / A. A. TyranGaes.
— Mockasa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — TeKcCT : 3NeKTPOHHBIIA //
Jlanb : anexTpoHHO-OMbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/333359.

4.3  JlomosHMTEJbHAs JIUTEPaTypa

1. Munocues, B. b. Kypc MatemaTtuku a1t TEXHUYECKUX BBICHIMX YUEOHBIX 3aBEICHHHM :
yaebHoe ocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-¢ u3f., ucnp. — CaHKT-
[TetepOypr : Jlanb, 2022 — YacTts 1 : Ananutnueckas reomerpus. [Ipeaenst u psapl. OyHKINU U
npou3BoHbIe. JIuHeliHas 1 BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Texcr : anexTpoHHsbI // JIaHb : 3MeKTpOHHO-OMOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211352.

2. Munocres, B. b. Kypc maremaTuku /i TEXHUUECKUX BBICIIUX YYEOHBIX 3aBEICHUH :
yaebHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeIHEHKO. — 2-€ U3]1., UCTIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 2 : yHKIIMH HECKOIBKUX MepeMeHHbIX. IHTErpanbsHoe
ucuncnenue. Teopus monst — 2022. — 432 ¢. — ISBN 978-5-8114-1559 Tekcr : 31eKTpOHHBIH //
Jlanb : >nexTpoHHO-OMbIMoTeunas cucrema. — URL: https://e.lanbook.com/book/211355.

3. Kpatkuii Kypc BbIcHIe MaTeMaTHKH [DIEKTpOHHBIM pecypc]: yuel. - DIeKTpoH. JaH. -
Mockga: JlamkoB u K, 2017. - 510 c. [Pexxum mocryna: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ skpana.] .

4. bexnemumies, J[.B. Pemenue 3amau u3 Kypca aHaJIUTUYECKOW I€OMETPUM U JIMHEWHOMN
anreOpsl [ DneKTpoHHBIN pecype]: yued. mocobue - DneKkTpoH. gaH. - MockBa: @usmariur, 2014. -
192 c. [Pexxum noctymna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana.|

4.4 DuekTpoHHbIE 00pa3oBaTe/bHbIE PecypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOoTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrPaMMBbI:.

Hazsanue DOP

Jlunelinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
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AHanuTHYeCKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

MareMartnka 1 aHaJIuTHYECKAs

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

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Mopsimox mpoBeAcHus pabOT B AMCTAHIIMOHHOM (opMaTe YCTAaHABIMBACTCS OTACIbHBIMU

pacnopsHKEHUSIME IIPOPEKTOpa Mo y4eOHOM paboTe W/ Ui EHTPOM yIeOHO-METOINIECKOM PabOTHI.

Kaxnpiii cryneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOM

o6ubroTreke MOCKOBCKOTO MOJIUTEXA

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

WNuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepHalbl B JJIEKTPOHHOM  BUJE,

MpeJIcTaBICHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTemMaTuyecKkoro o0pa3oBaHUsD»

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

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

[Tone3npie yueOHO-MEeTOAMYECKHUE U MTHPOPMAITMOHHBIE MaTepPHAIIbI MPEACTABIICHBl HA caliTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» UIsi OCBOCHHUS

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

4.5. J/InuieH3uOHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe POrPaAMMHOe o0ecreueHue
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemenHble npodeccnoHa bHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHET, 1OCTYNHBIX /ISl OCBOCHUSI TUCIHHUIIJINHBI:

HaumeHoBaHue Ccbliika Ha pecypc HoctynHocTh

NHdpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

JocTtynHa B ceTn
WutepHer 6e3
OrpaHUYCHUN

https://stackoverflow.co

Stack Overflow m/

WNudopmannonnsie pecypesl Cetu

http: ) Itant.
KoncymprantlLiioc p:// www.consultant.ru | [loctynHo

ITopran PenepanbHbIX
rOCyJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHuUs

http://www.fgosvo.ru. JloctymHo

J1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ JloctymHa B cetu
WutepHer 6e3
OrpaHUYCHUN
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IPR Books https://www.iprbookshop | loctymHa B cetn
ru/ WNutepuer 6e3
OrpaHUYCHUN

IIpogeccnonanbHbie 6a3bl JAHHBIX

baza nanHbIX Hay4YHOU http://www.elibrary.ru HoctymnHo
ANEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctynno

noJuTeMaThHueckas peepaTHBHO-
oubnuorpaduyeckas u
HayKOMETpUYECKast
(bubnuomeTpuyeckas) 6a3a qTaHHBIX

5. MaTepHa.ﬂLHO-TeXHH‘leCKOE odecreueHue JUCHUITJINHBI
MarepuanbHO — TexHHYecKas 0a3a yHHMBEpCcHTeTa 00ECreuyMBaeT IMpOBEIEHUE BCEX BUIOB
3aHATHH, TPEIYCMOTPEHHBIX Y4€OHBIM IIAHOM, U COOTBETCTBYET JACHCTBYIOUIMM CaHUTAPHBIM U
MIPOTHBOMNOYXKAPHBIM IPAaBUJIAM U HOPMaM.
Kadenpa «Marematuka» He pacrosiaraeT COOCTBEHHBIM ay IUTOPHBIM (DOHIOM M UCTIONB3YET
yueOHbIe ayTUTOpPUU U3 001ero GoHaa yHUBEPCUTETA.
IIpu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTEPAKTHUBHBIX IPAKTHUECKUX  3aHATUH
MCTIOJIB3YIOTCSl KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIal U
6.1. MeToauuecKkue peKOMEeHIAIMH /15l PENoIaBaTeist
10 OPraHu3anuyu 00yYeHust

[Tpexne Bcero, cieayer oOpaTUTh BHUMaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
M3y4aeMbIi IMH MaTepuall He TpeOyeT KaKoH-TuO0 CHeranbHON (JOMOHUTEHHON ) MTOATOTOBKH U
BITOJIHE MOXKET OBITh YCIEIIHO M3YYEH, €CJIM CTYICHTHI OyIyT Moceuiarb 3aHATUSl, CBOEBPEMEHHO
BBINOJIHATH JIOMAlIHUE 33/JaHUS M TOJB30BAThCSA (MPU HEOOXOIUMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJIbTAIlMl B TEUCHHE KaXJIoro cemectpa. Bomeamue B Kypc JIuHelHoi anreOpbl pa3aems
SABJISIIOTCA KJIACCUYECKUMH, B TO K€ BpeMs OHM IPAKTUYECKA OPUEHTUPOBAHBI, TAK KaK HMEIOT
IIUPOKOE PacCIpOCTPAHEHHUE NI PEUICHUS Pa3HOro pojAa 3aJady BHYTPU CaMOM MaTEMaTUKU U
MIPUKJIIAIHBIX 3a7a4. FIX 0OCBOEHHE TOMOKET CTYI€HTaM JIOTHYECKU BEPHO, apPITYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYI0 M IIUCBMEHHYIO pe€Yb, YCICIIHO NPUMEHATh HAKOIUICHHBICE 3HAHMS B
npoeCCUOHATLHON IEATEIbHOCTH.

HeoOxomumMo ¢ caMoro Havyana 3aHATHH PEKOMEHIOBATh CTyJIEHTaM OCHOBHYIO U
JOTIOJIHUTENBHYI0 JIUTEPATYpPy, @ B KOHLE CEMecTpa JIaTh CIMCOK BOIPOCOB JIA IMOATOTOBKU K
3a4ery.

Ha nepBoM 3aHATHM IO AMCUUIUIMHE CIIeTyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BUzie U popMax TEKyIIeH U MPOMEKYTOYHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX HX
IIPOBEACHUS, YCIOBUAX JOIIYCKA K IIPOMEXYTOYHOM aTTeCTallK, IPUMEHIEMBIX BUAX
IIPOMEKYTOYHOI'O KOHTPOJISL.

W3noxeHue TEOpeTUYECKOro Marepuana JOJDKHO COIPOBOXKAATHCS WIIIOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU NPEMNOAaBaTE]IeM TaK, YTOOBl TEXHHUUECKUE TPYIHOCTH U
BBIKJIAJKM IIPU PELICHUM 3aJa4d HE OTBJICKAIU OT IJIABHOI'O: OCMBICICHUS HAECU U CYTH
IIpUMEHseMbIX MeTonoB. CleqyeT Bcerza ykKasbplBaTb IPUMEPBHI MPAKTUYECKOTO ITPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSX YPAaBHEHUN U (POPMYIL.
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[IpakTudeckue 3aHATHS JOJKHBI OBITH OPraHM30BaHbBI IMPENOJaBaTeNIeM TakuM 00pas3oM,
4TOObl  OCTAaBaJOCh BpEeMs Ha MEPUOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHON pabOThI B ayJUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperonaBaTens, BEOYLIMH MPAKTUYECKHE 3aHATHS, JODKEH COTJIAacoBBIBATH Yy4eOHO-
TEMaTUYECKHH TUTaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EHHYIO CHCTEMY 0003HAYCHH.

[TpenoaBaTenio cieayeT JOOMBAThCS CUCTEMAaTHYECKON HETPEPhIBHOM pabOTHI CTYIEHTOB B
TEYEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHOI padoTe,
K y4acTHIO B Pa3HOr'0 poJia OJUMIINAAAX U KOHKypcax.

CTyzaeHT NOJKEH OLIyIIaTh 3aMHTEPECOBAHHOCTD IPEN0IaBaATENs B JOCTHKEHUHY KOHEYHOIO
pe3yJbTara: B IPHOOPETEHNU 00YUaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uHpOpManuen Ut pereHus 3a1a4 B IpoecCUOHAIbHOM e TETbHOCTH.

OO6pa3zoBarenbHbIE TEXHOIOTHH.

[TpoBenenue 3aHATUI U aTTECTALUI BOSMOXKHO B TUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CHCTEeMBl JHUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMsl (CM. 11. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACIbHBIMHU
pacnopsHKEHUSIME ITPOPEKTOpa Mo yd4eOHOM paboTe W/ Ui EHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. Meroanueckue yKa3aHus JJis1 00y4al0UIUXCS 10 OCBOCHUIO U CIUNINHBI
Pa3nen: 3neMeHTHI THHEHHOH aaredpbl
Marpuus! u onpenenurend. [Ipexae Bcero, CTyJIEHT JODKEH MOHATH, YTO MAaTpPHIlAa — 3TO TabuIa
yucen (MpUyYeM 3Ta TabauIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJOLOB, @ MOXKET OBITh U
NPSMOYTOJIBHOIT), @ ONIPEIENIUTEIb- 3TO YUCIIO, 3aITUCHIBAEMOE B BUE KBAJPAaTHON TaOIUIIBI, TO €CTh
OTIPEICJIUTENIN CYIIECTBYIOT TOJBKO y KBaJIpaTHBIX MaTpull. CieayeT oOpaTuth 0co00oe BHUMAaHUE
HAa OIEPaLMI0 YMHOKEHHUS IPSIMOYTOJIbHBIX MAaTPUIL M IOHSTH, KAKUM I10JIy4aeTcs MOPSA0K MaTpULIb
— mpousBereHuss. OcoOEHHOCTh MAaTpPHI] TaKXkKe COCTOUT B TOM, YTO IPOU3BEICHHE MATpHIl HE
MEPECTAaHOBOYHO, TO €CTh CJeNyeT 00sS3aTeNbHO YOEAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOLIHE
3ajaun. BaxkHeIM siBNIsieTcs MoOHATHE OOpaTHOM Marpuibl. Hajno 3HaTh ycioBue CyIIeCTBOBAaHHUS
0o0paTHOW MAaTpHIbl U AITOPUTM ee mocTpoeHus. Ilocie ee BHIYMCICHUS 1IETIECOO0Pa3HO JeNaTh
IIPOBEPKY MpPaBUIBHOCTU PEIICHUS, BBIIOJIHUB OINEPALUI0 YMHOXXEHHUS (JIOJKHA IOJY4YHTHCA
eauHU4yHas Mmatpuua). llpu u3yueHuum omnpenenuTenell HaAO YETKO YCBOUTh IOHATHS MMHODA,
anreOpandecKoro JIOMOJIHEHUS], 3HaTh MHOTOYMCIICHHBIE CBOWCTBa ompeaenurtens. s ocBOCHUs
TEXHUKHU BBIYMCIICHUS OTPEICIUTENEH 11eI1eco00pa3Ho, BHIOpAB MPOU3BOJILHBIN ONPEACTUTENb BBIIIE
TPETHEro MOPSIJIKA, PACKPBITH €TO PA3IMYHBIMH CIIOCOOAMU, IPUMEHSS PA3JIOKEHUE U TIO0 CTPOKaM H
no cronbnam. OOpatuTe BHUMaHUE, KAKHE CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BBIOUPATh IS
PaCKPBITUS OIPEAETUTENS, YTOOBI YIIPOCTUTH €ro BeryrciaeHne. Oco6eHHO 3P PEeKTUBHO BEIYUCICHHE
OTIPENICNIUTEIISI C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOAALINX €r0 K TPEYrOJIbHOMY
Buay. llpu u3zyueHun pemeHuit cucteM TUHEHHbIX anreOpanyeckux ypaBHenuit (CJIAY) obpature
BHHUMaHUE, MPEXKIE BCEro, HA MOHATUE PELIEHUS] CUCTEMBI U yCIIOBUS CYLECTBOBAHMSI PELICHUN B
3aBUCHMOCTH OT COOTHOLIEHUS M€Ky PAaHT'OM MATPULIbl, PAHIOM PacIIMPEHHON MaTPHULIbl CHCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHME Ha YCIIOBHS HpPUMEHEHHUs (popmyi
Kpamepa u w™eroma oOpatHoil Mmarpunbl. BHumarenbHo pa3Oepute NpuUMephl pPELICHUs
MPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanuecKkux ypaBHeHMHA MertonoMm [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pasnen: DieMeHTHI BEKTOPHOM ajaredpol

[Ipu m3yueHUM OaHHOH TeMbl HEOOXOAMMO OOpaTHTh BHUMAaHHWE Ha JMHEWHBIC ONepalud Hal
BEKTOpPaMM, Ha IIOHATUS JIMHEHHON HE3aBUCUMOCTH M JIMHEWHOW 3aBUCUMOCTH BEKTOpPOB, Ha
(byHIaMeHTaIbHOE MOHATHE 0a3uca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca), Ha
pas3ioXeHue BEKTOpa Mo 0Oa3ucy. 3HaTh ONpe/eieHHEe, TeOMETPUYECKHE CBOWCTBA CKAJISPHOTO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MIPOU3BEACHUS BEKTOPOB, (POPMYIIBI ISl KX BBHIYMCIICHUS B BEKTOPHOM 1
B KoopauHaTHON Qopme. OOs3aTenbHO 3HATh W yYMETh NPOBEPSATH YCJIOBUS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB.
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Pa3gen: koMIJIeKCHbIE YMCJIa U MHOTOYJIEHbI

B sTom pa3zzpene, npexe BCero, Haa0 MOHATh, YTO KOMIUIEKCHOE YHCJIO SIBUJIOCH PACHIMPEHUEM
TIOHATHUS NCHCTBUTEIBHBIX YHCEN, 3HATh ONpeAeTIeHUE U TpU (POPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa
(anreOpanyeckyro, TPUTOHOMETPUUECKYIO U IOKa3aTeIbHYI0), TEOMETPHUUYECKYI0O HHTEPIIPETALIUIO
KOMILIEKCHOTO YHCIia M B3aUMHO-OJJHO3HAYHOE COOTBETCTBHE MEXIYy MHOXXECTBOM KOMIUIEKCHBIX
YHcel U MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (hopmyny Oiinepa. KomruiekcHbie
YHcIa MOXKHO M300pakaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM miockoctu. [losTomy onepauuun
CJIO’KEHUS] M BBIYUTAHHSI KOMIUIEKCHBIX YHMCEI MOTYT OBITh CBEAEHBI K ONEpAIMsIM CIOXKCHHUS U
BBIUMTAHUS COOTBETCTBYIOIIMX BEKTOPOB. Haso 3HaTh M yMETh BHINOIHATH ONEPAIlMH YMHOKCHHS,
JeTICHHUsI, BO3BEACHUS B TOJIOXKUTEIBHYIO CTENEHb KOMIUICKCHBIX YHCEN, 3alliCaHHBIX B
TPUTOHOMETPHUUYECKON (hopMe, U3BICUCHHS KOPHS N-0i CTETIEHH M3 KOMIUIEKCHOTO yucna. Crnemyer
0o0paTUTh BHUMAHHE HA TO, YTO MHOXXECTBO KOMIUICKCHBIX YHCEIN SIBJISAETCS 3aMKHYTBIM, TO €CTh
mobas anredpandeckas onepanus HaJ KOMIUICKCHBIMU YHCIaMHU HE BBIBOAMT 3a MPEebl 00JIacTH
KOMIUIEKCHBIX 4yKced. Haso 3HaTh pa3nuuHble BUABI Pa3ioKeHUs] MHOTOWICHA HA MHOXHUTEIH IS
CllyyaeB, KOT/Ia CPeQu KOpPHEW MHOroWIeHa MOTYT OBITh KpaTHble, KOMIUICKCHBbIE KOpHH. DTH
CBeleHUsI OyAyT HCIIOJIBb30BaThCs, HAlpUMEp, B HHTErPAIBHOM HMCYHCICHHH IPH BBIYMCICHUU
MHTETPAJOB OT JpOOHO-pallMOHATBHBIX (YHKUMH, TpU pEIIEHUH JHUHEHHBIX OJHOPOIHBIX
muddepeHInanbHbIX YPaBHEHUH N-TO MOPSAKA C MTOCTOSIHHBIMU K03 puiimeHTamu.

Pa3gen: AHajauTHYecKasi reoMeTpuUsi

IIpn wu3ydyeHMM aHAIUTUYECKOM TIE€OMETPHUM CIENYET, INPEXKAEC BCEro, IOHATh, YTO €€ 3aJadyei
ABIISICTCS M3yYEHHE F€OMETPUUECKUX OOBEKTOB MPU TOMOIIHM aHAIUTHYECKUX METOJIOB areOpsl U
MaTeMaTHYeCKOr0 aHaiu3a. B OCHOBE TaKoro MoAXoja JEXKUT METOA KOOpIMHAT, BIIEPBBIC
cucTeMaTHyecku npuMeHeHHbld P. Jlekaprom. OCHOBHbIE MOHSATHS T€OMETpPHM (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCSL HEONPEIENAEMbIMU, M JUIS UX ONUCAHUS MPUMEHSETCS aKCHOMAaTUYEeCKUN
METO/I, TTO3BOJIIONINI yCTAaHOBUTH B3aMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM TOUEK
NPSIMOM M MHOXXECTBOM JICHCTBHUTEIBHBIX YHCET M, TAKMM 00pa3oM, BBECTU CHUCTEMY KOOpPIMHAT.
Hano getko ycBOUTH pa3nuuHble (YOPMBI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh NEPEXOAUTH OT
o1HOH hopMbI K IpyToif. CiieyeT OCMBICTUTD M YCIEIIHO MPUMEHSTh PEIIeHHs KJIaCCUYECKUX 3a1a4
aHAJTUTUYECKON T€OMETPHH O B3aUMHOM PACHOJIOXKEHUN NPAMBIX U INIOCKOCTEH, YMETh ONPEEIIATh
YIJIBI U PACCTOSIHUS MEXKAY Pa3IUUYHBIMUA T€OMETPHUECKUMH OOBEKTaMH.

YcnenrHoe U3y4eHue TUCHMIUIMHBI «MaTemaTtuka», npuoOpeTeHrne HeoOXOIUMBIX KOMIETEHIIHH,
YMEHUH W HaBBIKOB BIIQJICHUS MAaTEMAaTUYECKUM armapaTtoM TpeOyeT OT CTYICHTOB OOJbLION
camocTosTeNIbHOU paboThl. HeoOxomumo oOpaTuTh BHUMAHHUE, YTO KOJMYECTBO YaCOB, OTBOAMMBIX
Ha CAaMOCTOSITENIbHYIO paboTy B COOTBETCTBUH C y4EOHBIM IIJIAHOM, OOJIbIIIE YHCIIa YACOB, OTBOAMMBIX
Ha BCE BUBI AyAUTOPHBIX 3aHATUH.

CamocrosrenbHas paboTa sIBISETCS OJHUM M3 BUIOB Y4eOHBIX 3aHATHH. Llenbp camocTostensHON
paboThI — MPAKTUYECKOE CAMOCTOATENIBHOE MOJIyUYeHHE CTYI€HTaMU HAaBBIKOB pabOTHI B IIpOrpamMme
MaTeMaTHYECKOT0 MOJICTIMPOBAHUS, PACCMAaTPUBAEMBIX B ITPOLIECCE U3YUCHHS TUCIIUIUIHHBL.
AynuTopHas caMOCTOsITeNbHasE paboTa MO TUCIMIUIMHE BBITIOIHAETCS HA yYEOHBIX 3aHATHUSAX IO
HETOCPEICTBEHHBIM PYKOBOJCTBOM MPEMOAABATENS U IO €T0 3aJaHHIO.

BreaynutopHas camocTosTenbHas paboTa BHIIOIHIETCS CTYICHTOM IO 33/IaHUIO MTPETo1aBaTels, HO
0€e3 ero HermocpeACTBEHHOT0 Y4acTusl.

3aoauu camocmoamenvHoil padomul cmyoenHma:

- pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON yueOHOM paboThI;

- OCBOGHHE COJICPKAHHS JUCLIUIUINHBL;

- yrayOJsieHHe COJIEpKaHU U OCO3HAHNE OCHOBHBIX MOHATHNA AUCHUIUINHBL

- UCTIOJB30BAHUE MaTepuaia, COOPaHHOTO M MOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIX 3aHATHH IS
3¢ (HeKTUBHON TTOJITOTOBKHU K 3aUETy.

Buowt éneayoumopnoii camocmoamenvHoil padomol:

- BBITMIOJIHEHUE PacyeTHO-rpauIecKux pador;

- MOJITOTOBKA K 3a4eTy;

- IOJITOTOBKA K CEMHUHAPY;
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JUi1st BBITIOJTHEHUS JII0O0T0 BUJIa CAMOCTOSATEIbHOM paOOThl HEOOXOIMMO MIPONTH CIICAYIOIINE 3TAIbL:
- OTIpe/ieTICHUE 1IETTH CaMOCTOSITEIbHOM paboThI;

- KOHKpETH3alus I03HABaTEeIbHON 3a1au;

- CAaMOOIICHKA TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/IeKBaTHOTO crioco0a IeHCTBHSL, BEAYIIETo K PELICHUIO 3aJ1auu;

- IUTAHUPOBaHKUE PabOThI (CAaMOCTOSATEILHON MIIM C TIOMOIIIBIO MTPETIOIaBaTelIs ) HaJl 3alaHUEM;

- OCYIIECTBJICHHE B TIPOLIECCE BBINOJHEHUS CAMOCTOSATENIHOW pPabOThl  CaMOKOHTPOJIS
(MPOMEXKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIOTHEHHS PaOOTHI;

- peduekcus;

- Ipe3eHTaIys paboThl.

7. DOHA OLEHOYHBIX CPEICTB

B mpornecce 00yueHHsI UCTIONB3YIOTCS CIEIYIONUE OLEHOYHbIE (POPMBI CaMOCTOSITEIHLHON pabOTHI
CTYACHTOB, OLICHOYHBIE CpPEJCTBA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUYHBIX
aTTeCTaluu:

- pacueTHO-rpaduIecKue padoThI;

- KOHTPOJIbHBIE paOOTHI;

- TECTUPOBAHHUE;

- 3ayYer.

O1eHOUHBIE CpelCTBA TEKYLIEro KOHTPOJIS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJBbHBIC 3aJaHUs
WH/IMBUIYAIBHO JUIS KaXKI0TO 00Yy4aroIerocs.

B pesynbrare 0cCBOCHUS AUCIUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOMINE KOMIIETCHIINN:

KO}I KOMIICTCHIIUU HanmeHoBaHMe KOMIIETEHIIUH BBINIYCKHUKA

OIIK-1 CrniocoOeH MpUMEHATh €CTeCTBEHHOHAYYHbIE U OOIENHKEHEPHBIE
3HaHHUA, METO/Ibl MATEMATUYECKOIO aHAJIN3a U MOJIETTUPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEI0BAaHUS B
poeCCUOHATIBHOM JIeATEIbHOCTH

7.1 MeTtoanl KOHTPOJISA U OICHUBAHUA PE3YJIbTATOB Oﬁy‘leHHﬂ

HanmenoBanue
Bun xonTpons
KOHTPOJIS Kparkas xapakTepucTiKa KOHTPOJIS
Ne n/mt pe3yNbTaToB
pe3yIbTaToB pe3yIbTaToOB 00yUYEeHHUs
oOy4eHus
o0y4JeHus
OOyuaromuiics B~ TEUYEHHE  CEMecTpa
PacuerHno- CaMOCTOSITENIFHO BBITOJIHSACT PsII PAacYeTHO-
1 rpadudeckas Texymnit rpapuueckux pabor mo Teme pasnena. [lpu
pabota MIPOBEPKE MPETOAaBaTeNb OIICHUBACT Ka4eCTBO
oopmIIeHHs, TPAaBUIBHOCTh PACUYETOB.
Pemenue KOHTPOJIbHOM paboThI
OCYILECTBIIICTCSI HAa TOCJIEOHEM 3aHATUU
nzydaemoro paszaena. KoHTposbHas pabota
KonTponsHas . Y pasit p p
2 AGoTa Texyrmmii BBIMOJIHSACTCS  HMHIUBUAYAIBHO  KaXIBIM
P cryaeatoM. Ilpu mpoBepke mpenoaaBaTeb
OLICHUBAET TPABWIBHOCTh IPOU3BEICHHBIX
pacueToB.
TectupoBaHue MNPOBOAUTCS Ha TOCIEIHEM
3 Tect Texymuit 3aHATUM U3y4yaeMon TeMmbl. TectupoBaHue
OCYIIECTBIIICTCS, MO0  T1pU  MOMOIIHU
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KOMITBIOTEPHOHM CHCTEMBI TECTHPOBAHUS, JTUOO
C HCIIOJIb30BAaHHEM BBIIAHHBIX TECT-33JaHHUN
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS poBepseTCs 3HaHUE
TEOPETUIECKON Oa3bl.

4 3auer ITpomexyTOUHBIN

[TpomexxyTouHasi aTrecTanus OOydYalOUIMXCS B
¢dopme 3auera MNPOBOAUTCS TO peE3yJIbTaTam
BBIMIOJIHEHUS] BCEX BHJOB Y4yeOHOH paboTHI,
NPEyCMOTPEHHBIX Y4EOHBIM IUIAHOM I10 TAHHOH
IUCUMIUIMHE,  TPH  3TOM  YYUTHIBAIOTCS
Pe3yIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedyeHue cemectpa. OIeHKa CTeNeHN TOCTHKEHUS
00y4aroIMMHUCS  IUIAHUPYEMBIX  PE3YJIbTaTOB
o0y4eHHs 1O  JUCHUIUIMHE  MPOBOJUTCS
npernojiaBaTenieM,  BEAYIIMM  3aHATUSA IO
JUCLUUIUIMHE METOJOM 3KCIEepTHOH omeHku. [lo
UTOTaM  TPOMEXYTOYHOW  aTTecTallud 10
JMCLUUIUINHE BBICTABISETCS OLIEHKA «3aYTEHOY,
WIN «HE 3a4TECHO».

7.2.

Ilkana n KPUTECPHUH OICHUBAHUA PE3YJIbTATOB oﬁyqunﬂ

[Toka3zaTenem OIIEHWBAHUS KOMIIETCHLIUI HAa Pa3UYHBIX 3Tanax uX (OPMHUPOBAHUS SBISAETCS
JOCTIDKEHHE 00yUaIOIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUS IO AUCHUIUINHE (MOJYJIIO).

Kpurtepun onenuBanus

Iloka3zaTennb ) 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
TEOpETHYECKHE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JIMHEHHON MIOJTHOE OTCYTCTBHE HETIOJTHOE YaCTHYHOE TIOJTHOE COOTBETCTBHE
anreOpsl 1 WM HEAOCTATOYHOE COOTBETCTBHC COOTBETCTBHC CIICAYIOIINX 3HAHUM:
AHAJIMTUYECKON COOTBETCTBHC CIICAYIOIINX 3HAHUM: | CIICAYIONIMX 3HAHUH: | TEOPETHYECKHUE
TEOMETPHH, CIICAYIOIINX 3HAHUM: | TEOPETHYECKHUE TEOpETHYECKHE OCHOBBI JIMHEHHON
KOMIUIEKCHBIC YHCIA. | TEOpPETHYECKHE OCHOBBI JIMHEHHON OCHOBBI JIMHEHHOU anreOpsl 1
OCHOBBI JIMHEHHON anreOpsl 1 anreOpsl 1 AHAJIMTUYECKON
anreOpsl 1 AHAJIMTUYECKON AHAJIMTUYECKON TEOMETPHH,
AHAJIMTUYECKON TEOMETPHH, TEOMETPHH, KOMIUIEKCHBIE YHCIIa.
TEOMETPHH, KOMIUIEKCHBIC YHCIa. | KOMIUIEKCHbIE uncia. | CBoOoaHO onepupyer
KOMIUIEKCHBIC YHCIIA. . Jomnyckarorest MIPUOOPETEHHBIMU
HE3HAYHUTEIIbHBIE 3HAHUSAMH.
OIMOKH, HETOYHOCTH,
3aTpyIHEHUS IPU
AHAJTUTUIECKUX
oTIeparysX.
YMeThb: OO6yuatomuiicst He OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
pemars 3a/1auu 1 yMeeT Win B JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
YHpasKHEHUS HEI0CTaTOYHOM HETIOJTHOE YaCTHYHOE TIOJTHOE COOTBETCTBHE
WCIIOJNIB3YysI OCHOBHBIE | CTEIICHH YMEET: COOTBETCTBHC COOTBETCTBHC CIIEAYIOINX YMEHUI:

METO/bI, U3y4YECHHBIE
B Kypce JIMHEUHOU

pemars 3a/1auu 1
YHpasKHEHUS

CHEIYIOIUX YMEHHIA:
pelaTh 3a1a4u U

CHEIYIOIUX YMEHHIA:
pelaTh 3a1a4u U

pemars 3a/1a4u 1
YHpa>KHEHUS

anredpe n HCIOJb3Yys OCHOBHBIE | YIPaKHEHUS YOpaXHEHUS HCIOJb3Yys OCHOBHEBIE
AHAIUTUYECKON METOJbl, U3YYEHHBIE | HUCIOJb3YysS OCHOBHBIE | HCIOJb3YsS OCHOBHBIE | METOJbI, U3yUECHHBIE
TEOMETPHH; B Kypce JIMHEUHOU METOJbI, U3yYEHHBIE | METOJbL, U3yUEHHBIE | B Kypce JIMHEHHON
OIICPUPOBATH C anredpe n B Kypce JIMHEUHOU B Kypce JIMHEUHOU anredpe n
KOMILUIEKCHBIMU AHAIUTUYECKOU anredpe n anredpe n AHAIUTUYECKON
YHCIaMH. TEOMETPHH; AHAIUTUYECKOU AHAIUTUYECKOU TEOMETPHH;
ONEepPHPOBATE C TEOMETPHH; TEOMETPHH; ONEepPHPOBATE C
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KOMIUIEKCHBIMH OTIEpUPOBATH C OTIEpUPOBATE C KOMIUIEKCHBIMH
YHCITaMH. KOMITIEKCHBIMH KOMIUIEKCHBIMH yuciaamu. CBoO0JHO
YHCITaMH. quciIaMu. Y MEHHUS onepupyer
JHomyckarores OCBOEHBI, HO MIPUOOPETEHHBIMU
3HAYUTEIbHBIC JIOITy CKaIOTCs YMCEHUSIMH,
ook, HE3HAYHUTEIIbHBIE MIPUMEHSIET UX B
TIPOSIBIISIETCS OIMOKH, HETOYHOCTH, | CHTYaIHsIX
HEJOCTaTOYHOCTb 3aTpyIHEHUS IPU TIOBBIIICHHOMN
YMEHUH, 110 psIIy AHAJTUTUIECKUX CJIOAKHOCTH.
MoKazaTesieH, ornepanusx, IepeHoce
oOyyarouiics YMEHHI Ha HOBEIE,
UCTIBITHIBAET HecTaHJapTHbIC
3HAYUTEIbHBIC CUTYyaLlUH.
3aTpyIHEHUS IPU
OTIEpPUPOBAHNH
YMEHUSIMU TIPH UX
HEPEHOCE Ha HOBBIE
CUTYalLlUH.
BJIAJICTh: OO0yuaromuiics He | OOyuwarommiics B OO0yuaromuiics OOyuaronuiics B
HaBBIKaMH BIajgeeT  WIH B | HEAOCTATOUYHON YaCTUYHO BJIAfEeT: HIOJIHOM 00beMe
MIPUMEHEHHUS HEI0CTaTOYHOM CTETICHHU BJIA/ICET: HaBBIKAMH HAaBBIKAMHU | BIIaJeeT:
JIMHEHHOM anreOpsl U | CTETEHH BiIageeT HaBBIKAMH HaBBIKAMH | IPUMEHEHUS HaBBIKaMH
AHAJIMTUIECKON HaBBIKaMHU MIPUMEHEHHUS JIMHEHHOM anreOpsl U | IPUMEHEHUS
TCOMETPUH K IIPUMCHECHHUS JIMHEHHOM areOphl U | aHAJTMTUYECKON JIMHEHHOH anreOpsl 1
€CTECTBEHHOHAYYHbIM | JIMHEWHOH anreOpbl M | aHAIMTHYECKON TEOMETPHUH K AHAJTMTUYECKON
(pusnueckum n AHAJIMTUYECKON TEOMETPHUH K €CTECTBEHHOHAYYHbIM | TE€OMETPHH K
TEXHUYECKHUM) TEOMETPHUH K €CTECTBEHHOHAYYHbIM | ((pusmueckum u €CTECTBEHHOHAYYHBIM
3aJa4am. €CTECTBEHHOHAYYHbIM | ((pu3nmueckum u TEXHUYECKHUM ) (pusnueckum n
(pusnueckum n TEXHUYECKHUM) 3aJa4am. TEXHUYECKHUM)
TEXHUYECKHUM) 3a7agam. HaBbiku ocBoeHbI, HO | 3azauaM. CBOOOAHO
3a7ayam. OO0yuaromuiics JIOITy CKaIOTCS TIPUMEHSIET
UCTIBITHIBAET HE3HAYHUTEIIbHBIE TIOJTy4EHHbIE HABBIKH
3HAYNTEIbHBIC OIMOKH, HETOYHOCTH, | B CHTYaIHAX
3aTpyIHEHUs IPU 3aTpyIHEHUS IPU TIOBBIIICHHOMN
MIPUMEHEHUN AHAJTMTUIECKUX CJIOAKHOCTH.
HaBBIKOB B HOBBIX ornepanusx, IepeHoce
CUTyaLusIX. YMEHUH Ha HOBBIE,
HecTaHJapTHbIC
CUTYalLlUH.
IlIxana oneHUBAHUSA IPOMEKYTOYHOH aTTECTALMM: 3a4eTa.
IIIxajga omeHNBAHUSA Onucanmne
BrimmonHeHsl Bce 00s3aTENbHBIE yCJIoBUs TOATOTOBKH CTYIACHTA K
IIPOMEKYTOYHOM  aTTEeCTalllH, MPEAYCMOTPEHHBIE  IPOrpPaMMOM
muctMiuinHel.  CTylneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMU,

3aureHo

YMEHUH, HaBBIKOB ITPUBEICHHBIM B TAOJIHUIIAX ITOKa3aTeNIeH, ONlepupyeT
nprOOpPETEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallUsX TIOBBIIICHHON clokHOCTH. [Ipm 3ToM MoOryT OBITH
JOMYIIEHbl He3HAYUTENbHbBIE OUIMOKH, HETOYHOCTH, 3aTPyAHEHUS TIPU
AQHAJIMTUYECKUX Ollepalusax, IIEPEHOCE 3HAHUU U yMEHUU Ha HOBEIE,
HECTaHapTHBIC CUTYalUU.

He 3auteno

He BbImoiHEHBI 00s13aTeNbHBIE YCIOBUS TOATOTOBKM CTyIEHTa K
IIPOMEKYTOYHOM  aTTEeCTalllH, MPEAYCMOTPEHHBIE  IPOrpPaMMOK
JUCLUIIINHBL, WU CTYJEHT JAEMOHCTPUPYET HEIOIHOE COOTBETCTBUE
3HAHWUW, YMEHHI, HABBHIKOB NMPUBEICHHBIM B TAONHIIAX MOKAa3aTENeH,
JOMYCKAIOTCS 3HAYUTENbHbIE OIMIMOKH, TPOSBISAETCS OTCYTCTBHE
3HAHUH, YMEHUH, HaBBIKOB I10 PsIy ITOKA3aTEJICH, CTYICHT UCIIBITHIBAET
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3HA4YUTCIIBHBIC

3aTpyAHEHUS TPU  OIEPUPOBAHUU
YMEHUSIMHU IIPU UX [IEPEHOCE HA HOBBIE CUTYAlUU.

3HaHUAMH H

HIka/ja oueHMBaHUS TEKYILIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTPOJIA
pe3yJIbTaTOB O0yUYEHUS

IIkama oneHUBaHUA

Omnucanue

PacuerHo-rpaduueckas padbota

OtnuuHo - Pabora cnana B
CpOK, pacueTHas U
rpaduydeckas 4acTH
BEITIOJTHEHBI BEPHO, JINOO
UMEIOTCS HEZIOUETHI, He
BIIMAIOIINE HA KOHEUHBIN
pe3yJbTar.

Xopo1Io - pac4eTHas 4acThb
BBINOJIHEHA BEPHO, B
rpadUYecKoil YacTH ecTh
3aMeYaHus

Y 10BJIIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOJl
BBITOJIHEHUS rpadudecKoit
YacTH BHIOpaH BEpHBII
HeynosnersopurensHo - B
pacueTHO U rpaduUecKoi
4acTsIX €CTh IpyObIe
3aMeyvaHusl.

3aganue Ha PI'P BhimaeTcs Ha
MEPBOM 3aHSITHHU
COOTBETCTBYIOIIETO pa3zena
JHUCLUMIIMHEI B CIAETCS 110
OKOHYAHUH U3Yy4YCHUS
COOTBETCTBYIOIIETO pa3zena
mucuumniel. PI'P 1omkHBL
OBITH BBIIOIHEHBI U

0o OpMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOTUICCKIX
yKa3aHHuii Kadeapsl.

KonrtponsHas pabora

Otnuuno - PaboTa BEICOKOTO
KayecTBa, ypOBEHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBAaHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE00XOIMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpaMMoii 00yueHUs
yueOHbI€ 3aJaHHs BBITIOJHEHBI,
100 HEKOTOPBIE U3
BBITTOJIHEHHBIX 3aJaHUN
coJiepKaT He3HAUUTeIbHbIC
onOKH

Xopouio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
YaCTUYHO, HO MPOOEITHI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIe
MIPAKTUYECKHE HABBIKU PAOOTHI

3amura TeMbl BKIIOYAEeT
pelieHue 3a1a4 B ay IMTOPUH B
TE€UEHUE OJHOU Iaphl U
MIPOXOAMT MOCIE U3YUCHHUS
COOTBETCTBYIOLIETO

pas3zaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMHUPOBAHHOCTD
KomnereHui. Ha oTBeTsl
oTBoaMTCA 1,5 yaca.
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C OCBOCHHBIM MaTEpUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUI
BBITOJIHEHBI C OIINOKaMH.

Y 10BJIETBOPUTETIBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HE00XOIMMBIE IPAKTUUYECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITHHCTBO
IIPEyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHUl He
BBITIOJIHEHO; IIPU
JOTIOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hall
MaTEpHUaJIOM Kypca BO3MOXKHO
MOBBILIEHUE Ka4eCTBA
BBITOJIHEHUS YUEOHBIX
3alaHUMN.
HeynosnerBopurensHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XO/IMMBIE IPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
IIPElyCMOTPEHHbIE
IIPOrpaMMoOM 3aJjaHusl He
BBITIIOJTHEHBI

TectupoBaHue 10 NPONIECHHON
TEME

Tect conepxut 20 3agaHui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
IIPEIOCTABIIAETCS ABE MOMBITKH
IUI IPOXOKIECHMSI TECTA.
MaxkcumanbHast OIIeHKa 33 TeCT
- 20 6amnoB. Tect cunTaercs
YCIEIIHO MPOUIECHHBIM, €CIIU
CTyZeHT Jan He meHee 60%
MIPaBUJILHBIX OTBETOB (HaOpas
He MeHee 12 6aioB).

TectupoBanue
OCYILECTBIISICTCS, TUOO TIpU
IIOMOIIH KOMIIBIOTEPHOU
CHCTEMBI TECTUPOBAHUSI, THO0
C MCIIOJIb30BaHUEM BBIJJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TecTa MPEeNoiaBaTeIeM U
BBICTABJISIETCS OLICHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

7.3.  Quenounwvle cpeocmea

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit 0na evinoinenusn pacuemno-zcpaguueckux paoom (PI'P)

PI'P Nel, uacmp 1

A

3aganue Nel. J[aHbl MaTPUIIbI

-1 1 0 2 0
=1 3 2 B={0 -3
4 0 -3 I 1
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. 2 T
BrimmoaHuTh JCUCTBUA: A" +8B .

2 2 _
3aznanue Ne2. [IpoosKuTh JTaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" -64B =l

U TIPOBEPUTH €r0 I MaTpull A U B U3 IepBOro 3aJaHusl.
3apanue Ne3. BeIYuCIUTh ONpeeNUTeNb ABYMS CIIOCOOAMHU: Pa3I0KEHHEM IO IEPBOH CTPOKE U
Pa30oKEHUEM I10 IIEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1
3ananue Ne4. /Iy qaHHOM MaTpUIIBl HAWTH 00paTHYIO MaTpHily. Clenars IpoBEpKY.
1 0 2
1 1 0

-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (maititu X). CnenaTh IpOBEPKY.

-1 2 3 4 0 4
A= . B= ; C=
B E M R

3aznanue 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 Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12eOpaudecKux ypasHeHuil
3apnanue Nel. Pemnts cucremy metogom Kpamepa. Crenats npoBepky.

X +4x, —x; =-2

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

3x,+6x,—2x; =1

3apanue No2. Permmth cucremy u3 Nel meronom oOpaTHOM MaTpHUIIBL.
3ananue Ne3. Pemnts cucremy u3 Nel metonom ["aycca.
3ananue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu ob1ee pemenue u
4aCTHOE pPELICHHUE.
X +x,+2x;,+3x, =5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3ananue NoS5. Pemuts omHOpOAHYIO cuctemy MeTonom ["aycca. Haiitu obmiee permenne u ©CP.
2x, +6x, —9x, -9x, =0
4x, —5x; +x,=0
3x,+3x, —7x;—4x,=0
X, —3x,+2x; +5x,=0

PI'P Nel, uacmp 2

» 1> P OpasyroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTh

3ananue Nel. Iloka3arb, 4TO BEKTOpPBI n 0
2),n=(2,0,3), p=(-2,-11),a =(5-4,13).

m
=, -1,

BekTop 4 10 3TOMY Oa3ucy:

— 7 _
3amanue Ne2. Jlanbl BekTopsl 7' u . BBISCHUTH — KOJUTHHEAPHBI JH BEKTOPBI ¢ 1 b

m=(28,—8,8), 7 =(-21,6,-6), @a=2m+7,b =27 —m.
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/\ {0 — J— —_—
3amanue Ne3. Haiitu |a ’,ecnn ‘m‘=6\/§, n‘:Z, (m,n):135)‘, a=6n—m.
A ABC ZB A(;-1;2),B(3:3;2),C(7;1;2).

3ananue No4. Jlan . Haiit , €CITH

3apnanue NeS. [lpu kakux x° BEKTOpBI ayb NEPIEHIUKYIISIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu ruromaap napauiesiorpaMmma, IIoCTPOSHHOTo Ha BekTtopax 4 u b

A T
m|=12,|n|=3, (m,n) =
3amanue No7. Haiitu uiomans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

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

a,b,c
3aznanue Ne§. JlaHbl BEKTOpPbl °~ ° ~ . BBIACHUTBH — KOMIUIAHApHBI I BEKTOPHL. Eciin BEKTOpHI He

. a,b,c
KOMILTAaHAPHBI, TO HAUTH 00BEM MapauiesenuIieia, TOCTPOCHHOTO Ha BEKTopax > °

OTIPEICNIUTh — KaKyl0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b (2;4;-2),c(3;0;1)

3apanue Ne9. Jlns nuHeiHOTO onepaTopa A 3agaHbl 00pa3bl Oa3UCHBIX IIEMEHTOB
Ae ,Ae,, Ae, e,e

n

e,e

3 A B6 2> €3 4t aiiti 06
. 3amnucaTh MaTpully oneparopa A B Oa3uce U HaiiTu 0Opa3

aneMeHTa X .
Ae =7e +3e,—-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,
3apanue Nel(0. Haiiti coOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO O1epaTopa,
-4 1
A= 5 |-
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpuiei
PI'P Ne 1, uacmp 3

[ 7] [
Bayanue Nel. Tlpsamas ' mpoxomur uepes Touky A mapamiensuo sextopy 4. Ipsamas 2
IPOXOIHUT uepes Touky B nepnenamkynspao Bextopy 7 . HaifTi TouKy nepeceueHus mpsMbIX 1

YIOJl MEXAY HUMH, €CIIU
[ [ .
Bayanye No2. Jlana npsmas . Ipsamas 2 mpoxomur uepes Touku 4 u B . Haittu paccrosuue ot

[ [ .l
TOYKHU NIepECeUeHHs PSIMBIX ' U 2 JI0 IpSIMOiT 3.
Jx=-8t-3

ll'{y=3t+4, A(4;0),B(7;3), 1,:9x—-12y+2=0.

3azmanue Ne3. HaliTu pacCTOSIHUE OT TOUKH M, 10 wiockoct & | mpoxozsiieit yepes ToUKy A
MEePHEHIUKYISIPHO BEKTOPY ﬁ, eclin M, (0; 1;7), A(2; -1; 4), 5(6; 22; -3).
3amanne Ned. Haiitu yroa Mexay iockocTbio & ¥ MIIOCKOCTBIO B , IPOXOALIEHN Yepe3 TOUKH
AB € gy 5%+ y+42-28=0, A(5:2;5), B(3;7;0), C(~4;-3;-1).
3apanue NeS. 3anucaTh KAHOHMYECKUE YpaBHEHHS MIPSIMOH, 3aJaHHON OOIIUMH ypaBHEHHUSIMU.
x+2y-9z-10=0;
{3x+4y+82—24:0.

3azmanue Ne6. Haiitu TOuKy nepecedyeHus npsiMon 'y unockoctn @ u YroJl MEXIY HUMU.
;X 2y z-1

3 4 =2

; aix+2y-3z-12=0.
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3apnanue Ne7. Ilpsmas g IPOXOuT uepe3 Touku 4 u B. Ilpsmas £ IIPOXOAUT Yepe3 TOuKy M

HePIeHIUKYISPHO TiockocTd & . HaliT yron Mexay mpsMbIME g u £ Y BBISICHUTB — JIEXKAT JIA
OHHU B OI[HOI71 IMJIOCKOCTHU HUJIN CKPCIINBAOTCA.
A9;-3;1),B(4;4;,-5, M (-1;11;—-11), a:2x+3y—z—-1=0.
2 2
(x+3) LY

Baganue Ne8. Jnst namuoii kpusoit 49 25 yKa3aTh (POKYyChI, SKCLIEHTPUCHUTET,
IUpeKTpUchl. IIocTpouTh KpUBYIO, H300pa3uTh (POKYCHI, AUPEKTPHUCHI.

2 2 —
3aznanue Ne9. [IpuBectu ypaBHEHHE KpUBOH 9x" —25y" —18x+200y - 616 =0

KaHOHUYCCKOMY BUAY U IMOCTPOUTH KPUBYIO.

K

Ilpumepol sapuanmoe KOHmMpPObLHLIX padom
Bapmuanur.

y F(A)
1. Haiitu 3HaueHust MaTpUYHOI'0O MHOT'OYJICHA

-1 0
=—x"+2x" —x+3,4A=
f(x) X +2x" —x+3, (3 2]

3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu paHr MaTpuiibsl IpUBEIEHUEM K CTYIIEHYaTOMY BHILY

3. BeruucnauTh onpeaennTeb NPUBEICHUEM K CTYIIEHUaTOMY BUIY
4. Haiitu matpuity, oopaTHyto AdaHHOW (a). PemuTs MaTpudyHOe ypaBHeHue (0)
1 2 1

3 -5 3 (1 —2JNX:(—2 3 sj
(a) 2 7 -1 ©) -3 4 3 -1 0

5. Pemuth cucteMy ypaBHEeHHUH. YKa3zaTh 001ee U 0JJHO YaCTHOE pelIeHue (a).
Pemmth cucreMy ¢ moMoIpi0 00paTHO MaTpuilsl 1 1o hopmynam Kpamepa (0)

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
Bapuant
1. Pacricats pasnoxkenue Bexropa ¥ 1o sexropam 2> 4"
x:{S,—12,1} p:{l,—3,0} q:{l,—l,l} r={0,—1,2}

b b
My 0w

2. Konnuneapus! nu Bextopsl P u 9?2
a=1{2,0,1} b={-231} p=2a+2b g=3a—2b

b

A A,A, A4
3. JlaHa nupaMuja c BEpIIMHAMM B TOUKax ~ 1273774,
A4,(-2,4,8) 4,(4,-1,2) A,(-8,7,10) A4,(-3,4,-2)

Haitu:
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a) yroi Mexay pedpamu 4,4, , A4,

0) 00BeM mHpaMuUIbI

. A 4,4,
B) JJIMHY BBICOTHI OIIILIEHHOW HAa T'paHb

AZ A3

4. BpuuciuTh MJIouia s napauieorpaMmma, ocTpOeHHOTo Ha BekTopax 4 u b o _ YIOJI MEXIY
(4] w

') HAUTH IMHY MEIUaHbl, IPOBEICHHYIO U3 BEPIIMHbI Ak pebpy

sextopamu ¥ u 9

vy | T
a=2p+q b=p-3q p|=2 |q|=2 —
Bapuant

M1M2M3)

| Hai M, (
. HaiiTu paccTosHue OT TOUKH 110 TJIOCKOCTH
M,(-9;10;2) M, (0;7;-4) M, (4;8,-1) M,(-21;3)

{x+y+z—2:O
2. BeInucath KaHOHHYECKOE ypaBHEHHE IPSIMOi: \° —3z+6=0
x=2 y-3 z+1
Tl 4y x+y+2z-9=0

P(0;-1;3) i

3. HaiiTi TouKy nepeceueHus mpsiMoii U IIOCKOCTH: | 1

4. HaiiTu TOUKy A CUMMeTpUuHYIo Touke F oTHOCHTENbHO MpAMOi I

x-1_ 'y =z

1 -1 1

. M
5. HanucaTh ypaBHEHHE TUIOCKOCTH & Mpoxoasiei yepe3 TOUKy ~ © U MEepPHEeHIUKYIISIPHO

npoit (M), Mo (32:0) M, (41:5) M, (2-134)

6. Haiiti kocunyc yrioa Mexy miockoctsmu &1 u %2

o,:3x-y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. Haiitu panr maTpuisl IpUBEAECHUEM K CTYIIEHUYATOMY BUAY =3B s U

(1 —2j _[—2 3 5]
1.2. Pemuth MaTpUuHOE ypaBHEHUE -3 4 3.-10
X +2x,+x, =5
3x, —5x, +3x, =7

1.3. Pemuth cuctemy mo gopmynam Kpamepa 2% + 7%, =%, =13

2.1. Hanucars pasinoxkenne Bektopa X 1o sexropam 74" %~ 571243 ,P= 11.-3,0; ,

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

2.2. Bpruucnuts mioniaib napauiesorpaMma, IOCTpOEHHOTO Ha BeKTopax ¢ u b o _ YIOJl MEXAY
7\ [AY

sextopamu P u 9

w [AVAVAY 0w w oy

i iy T
a=2p+q b=p-3q |P|=2,\q|=2, N
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2.3. Jlana nupaMuja ¢ BEpIIMHAMU B TOUKAX
A4 (—59 19 0)

A g pedpy A4,
x-=2 _y- 3 _z +1

Haiitn 1iiMHy MenaHbl, IPOBEICHHYIO U3 BEPILIUHbI

- x+y+22—9:0.
P(0;-1;3) .

3.1. HaiiTu TOUKy MepeceyCHUsI IPsAMOil U IIOCKOCTH: | 1 —4

3.2. Haiitu TOUuKy A CUMMETpUUHYI0 Touke  oTHOCHTENbHO mpAMOit I
—1 y

z
1

1 -1

. M
3.3. HaniucaTh ypaBHEHUE IIOCKOCTH & mpoxofsieit uepes3 TouKy ~ ° U HepreHANKYISIPHO

npsmoii (MiM2). M0(3;2;O)’ M, (41:5) M, (2-154)

2 2
4.1. JTana xpuBasi BTOporo mopsigka ~ 4V
KPHUBOMU U ITIOCTPOUTS .€€

! ! !

A1A2A3A4_ 4,(6,1,3) 4,(6,-2,-3) 4(2,2,0)

~12x+16y+16 =0 TTonyunrs KaHOHHYECKOE ypaBHEHHE

4.2. CoctaBuTh MaTpULly nlepexofia OT 6asuca “°% k Gasucy ©-4-%  ecu

el —2e1 +e2 +e3, e2 —e1 —ez +e3, e3 —e1 +Ze2 +e3

7.3.2 IIpoMe:xkyTOUHASI ATTECTAIUSA

Bonpocuwl k 3auemy (1 cemecmp ounoit popmot 006yuenus)

Marpuiibl, TUIIBI MATPHLL. OIIK-1
Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA. OIIK-1
YMHOXKEHUE IPSIMOYTOJIBHBIX MATPHIL. OIIK-1
MarpuuHnasi popma 3aIuCH CUCTEMbI JMHEHHBIX alNreOpandyecKux ypaBHEHHIA. OIIK-1
Onpenenureny U UX CBOKCTBA. OIIK-1
[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue TOMOJIHEHHS. OIIK-1
CucTeMbl TMHEWHBIX anreOpanvyeckux ypaBHEHHM, OCHOBHBIC MTOHITUS U OIIK-1
OIIpeICIICHUSI.

IIpaBuiio Kpamepa pemeHusi CHCTeM JIMHEWHBIX YPaBHEHHUH. OIIK-1
OOparHas MaTpHLa U €€ BEIYUCICHHE. Y CJIOBHUE CYIIIECTBOBAHUS 00paTHON OIIK-1
MaTpHLIbI.

Pemienue cuctem TMHEHHBIX anreOpandeckux ypaBHEHHIH METOIOM 00paTHOM OIIK-1
MaTpHLIbI.

Meron ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUM. OIIK-1
PereHne mpou3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeToioM ['aycca. OIIK-1
Panr marpunpsl. Teopema Kponekepa — Kanemnu. OIIK-1
OpnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. Kpurepuii cyiecTBoBaHus OIIK-1
HETPUBHAIBHBIX PELICHUM.

IToHsiTHe BEKTOpA U JUHENHBIE OllepallMy HaJl BEKTOpaMu, cBoiicTBa oneparuii. | OIIK-1
Jlunelinasi KOMOMHALIUS BEKTOPOB. OIIK-1
JInHeliHas HE3aBUCUMOCTD U JIMHEMHAs 3aBUCUMOCTb N'€OMETPUYECKUX OIIK-1
BeKTOpoB. Kpurepuil IMHENHHON 3aBUCMOCTH.

[Tonstue 6aszuca. KoopauHaTel BEKTOpA. OIIK-1
OptoHopMupoBaHHBIH Oa3uc. PaznokeHue BeKTOpa Mo BeKTopam Oasuca. OIIK-1
YnopsipoueHHasi TpOWKa BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM 0Oa3Hce.

Y ¢a0BUsL OPTOrOHAIIBHOCTH, KOJJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1

24



JInHelHbIE TPOCTPaHCTBA.

OIIK-1

Marpuna nepexosa ot 6aszuca Kk 6a3ucy. OIIK-1
CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYECHUSI MATPHIIBIL. OIIK-1
Cucremsl koopauHat. JlekapToBbl IPAMOYIOJbHbIE KOOpAUHATHI Ha 1m1ockoctu U | OIIK-1

B IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT. OIIK-1
Pa3nuuHble TUIIBI YPABHEHUN IIJIOCKOCTH U NIPSIMOM. OIIK-1
Boruncnenue paccToSHUNA MEXy ABYMsl TOUKaMH, TOUKOH U npsiMoii, Toukod 1 | OIIK-1

IUIOCKOCTBIO.

Brluncienue paccTossHUs MEKY CKPELIMBAIOIIUMUCS IPSIMBIMH. OIIK-1
Boruncnenue yriioB Mexy 1ByMs IPSMbIMU, IPSIMOM U IIJIOCKOCTBIO, ABYMS OIIK-1

IJIOCKOCTSIMH.

KpuBble BTOpOro nopsiika ux reOMETpUUECKHE CBOMCTBA U YPABHEHHUS. OIIK-1

[IpuBeieHHE KPUBOM BTOPOrO MOPSIKA K KAHOHUYECKOMY BULY.

Kanonnyeckre ypaBHEHHs JIJIUIICA, TUTIEPOOIIBI, TapaboJIbl. OIIK-1
YpaBHEHHE TIOBEPXHOCTH BTOPOr'O MOPSIKA. OIIK-1
Kanonnyeckue ypaBHeHHS cepbl, HIITUIICON]IA, KOHYCOB, TUIIEPOOIIOHNIOB, OIIK-1

11apaboI0uI0B.
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