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

K 0CHOBHBIM yensim OCBOCHUS IUCHUILTUHBI «MaTeMaTHKay ClieayeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIeil MaTeMaTH4eCKON KyJIbTYphI;

- NMpUOOpeTeHHe CTYACHTAMH IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWUW, YMEHHH H
HABBIKOB;

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

- YMEHHE CTyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTEILHOTO HM3YyYCHHs y4eOHOU u
HAYYHOMU JIMTepaTyphl, COJIEprKalleil MaTeMaTHYeCKIe CBE/ICHUS U Pe3YNIbTaThl;

- TOJTrOTOBKY CTYIEHTOB K JIEATEIIBHOCTH B COOTBETCTBUU C KBaJH(PHUKAIIMOHHOM
XapaKTepUCTUKON OakalmaBpa 10 HampaBlIEHHWIO, B TOM uuciae (OPMUPOBAHHE YMEHUI
UCIIOJIb30BAaTh OCBOCHHBIE MAaTEMaTHUECKUE METO/IbI B TPOPECCHOHATLHOMN 1A TEIIEHOCTH.

- TIOJATOTOBKY BBICOKOKBAaTU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
ppoBol TypOYJECHTHOCTH W BBICOKMX TEXHOJOTHUYECKHX PHCKOB COBPEMEHHOW HH(POBOMA
SKOHOMHMKH.

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

- OCBOGHHE CTYJEHTaMH OCHOBHBIX IOHSTHI, METOAOB, (QOPMHUPYIOUIMX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO /ISl YCICITHOTO PEUICHUS IPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLIUX €0
HAIPaBJICHUIO TIOJATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

Ob0yuenne 1o gucnuiuinHe «MaremaTtuka» HampaBiIeHO Ha  (QopMHUpoBaHHUE
y o0yyaromuxcs cienyromux komnerenuuil B cootBeTcTBu ¢ @PI'OC (ypoBeHb OakanaBpuaTa) 1o
HampaBieHuto mnoarotoBku 27.03.02 VYmpaBneHue KauyecTBOM, YTBEPKIAEHHBIM MPHUKA30M
MunuctepctBa Hayku M Bbiciiero ob6pasoBanuss P® or 31.07.2020 roma Ne869 (pen. ot
27.02.2023):

Ko u HaumeHOBaHUe NHauKaTOPBI 10CTHKEHUS
KOMIeTeHIUI KOMIETEeHIHH
OIIK-1. Cnocoben aHanu3upoBaTh HOIIK-1.1. 3HaeT: 0OCHOBHBIE MOJIOXKECHHUS,
3a/1a4¥ poQeccuoHAIbHON 3aKOHBI M METO/Ibl MATEMAaTUYECKUX U
JIeITEeIFHOCTH Ha OCHOBE ITOJIOKECHHUM, €CTECTBEHHBIX HayK B 00beMe, HEOOXOIUMOM JIJIs

3daKOHOB U METOJ OB CCTCCTBCHHBIX HAYK YCHGMHOﬁ HpO(i)CCCHOH&JIBHOfI ACATCIIBHOCTH.

A MaTEMaTUKHU
NOIIK-1.2. YMmeert: pemars 3a1a4u

npo¢eCCuOHAIBHON NeATETHLHOCTH,
(dbopMynupyeMble B paMKax MaTeMaTUYECKUX U
C€CTCCTBCHHBIX HAYK.

HNOIIK-1.3. Birageer: HaBBLIKAMU UCITOJIL30BaHUS
OCHOBHBIX TOHSITHH, TEOPEM, 3aKOHOB
MaTEeMAaTUKH U €CTECTBEHHBIX HAYK ISl PEIICHUS
3a/1a4 MpoQecCUOHANTBHON 1eATeIbHOCTH.

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

HI/ICHI/IHHI/IHa «MaremaTHuKa» OTHOCUTCS K q)aKy.]'II)TaTI/IBHI)IM JUCHUITIIMHAM.
I[I/ICLII/IHJII/IHa «MaremMatuka» 00eCIeunBaeT HU3YYCHUC NUCHUILIINH:



B ob6s3amenvhou wacmu:
- MaTEMATHYECKUH aHAIN3.

3. CTpyKTypa H coJep:KaHue AUCHUTLTUHBI
OO0mas TpyI0eMKOCTh TUCIUIUTHHBI COCTABIISIET 2 3a4€THBIX AMHHMIIBI -72 Jaca.

3.1. Buabl yueOHOIl padoThI M TPYA0EMKOCTh

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




3.2.

TemaTuueckuii IJIaH U3yYeHus JucOuIIMHbI «MaTemMaTuka»

n/n

Pa3zgeanl/TeMbl
JTUCIHUIIINHBI

TpyroeMkocThb, yac

Bce
ro

AynutopHas padora

Jlek
1005051

CemuHap
ckue/
MpaKkTHIe
CKHE
3aHATHS

Jlabopa

TOPHBIC

3aHATH
s

IIpakr
NYecKa
b
HOJArOT
OBKa

Camoc
TOATE
JbHas
padoTt

Paznen 1. DiaeMeHTHI JJUHEHHOMI
aaredpbl

24

12

12

11

Tema 1. Matpuubl, 1eHCTBUS HAJl
MATpPUIIAMU.

1.2

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

1.3

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

1.4

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

1.5

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

1.6

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

Pa3nea 2. BekTopsl.

20

10

10

2.1

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

2.2

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

2.3

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

2.4

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




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

2.5

Tema 5. JInneliHbIE IPOCTPAHCTBA.
Pa3mepHoCTh 1 6a31UC JIMHEHHOTO
MIPOCTPAHCTBA.

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

Pa3zgea 3. KoMmiekcHbIe YACIA U
MHOI0YJICHBI

12

3.1

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

3.2

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

Pa3znen 4. Apaaurnueckas
reoMeTpus

16

10

41

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

4.2

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

4.3

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

4.4

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

Hrtoro

72

32

40




Conep:xanue pa3iejioB IUCIHANIAHBI
Pa3zgea 1. DiieMeHTHI JIMHEHHOH aJredpbl
Tema 1. Matpuupbl, 1elicTBUS HaJ MaTpULIAMHU.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHUE. MaTpuyHas 3alucCh CHUCTEMbI JIMHEWHBIX
YPaBHEHUU.
Tewma 3. OOGpaTHas MaTpHIla ¥ €€ BBIYUCIICHUE. MaTpuyHas 3aliCh CUCTEMbI IMHEHHBIX YPaBHEHUH.
Tema 4. CucteMbl TUHEWHBIX aNreOpanvyeckux ypaBHEHUI, OCHOBHBIC MOHATHUS M ONpPEACICHHUS.
Pemenue cucreM nmuHEHHBIX ypaBHeHUH MeTo10M Kpamepa, MeTo10M 00paTHON MaTPHIIBI
Tema 5. Pemenue cucrem JIMHEMHBIX ypaBHEHMU Mertonom [aycca. Panr wmarpunsl. Teopema
Kponekepa-Kanemnu.
Tema 6. Metoz ["aycca B MpOU3BOJIBHBIX CHUCTEMaX JMHEWHBIX ypaBHEHUN. OJTHOPOAHBIE CUCTEMBI
JIMHEMHBIX YpaBHCHUH.
Pasnen 2. Bektopbl.
Tema 1. Jlunelinsie onepanuu HajJ BEKTOpaMH, UX CBONCTBA. JIMHeWHbIE KOMOMHALIUKA BEKTOPOB.
JIMHENHO HE3aBUCHMBIE U JIMHENHO 3aBUCHUMBbIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsarue O6a3uca. Koopaunatel BekTopa. KomnmHeapHOCTb, OpPTOTOHANBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.
Tema 3. CkansipHoe NpOW3BEAECHUE BEKTOPOB U €ro CBOWCTBA. BeKTOpHOE mpou3BeAeHUE ABYX
BEKTOPOB, €I0 CBOMCTBA.
Tema 4. CwmemanHoe TpOU3BEIEHHE TPEX BEKTOPOB U €ro CBOWCTBA. Briumcienune oObema
napajuiesienunesa. YcioBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH 0a3uc. Beruucienue ckaasipHOro, BEKTOPHOTO M CMEIIAaHHOTO MTPOU3BEICHUIN
BEKTOPOB, 33JaHHbIX KOOpAMHATaMU B OPTOHOPMHUpPOBaHHOM Oasuce. JIuHeiHbIE MpocTpaHCTBA.
Pa3smepHocTh u 0a3uc JNMHEWHOTO mMpocTpaHCTBa. Martpuia mepexoga OT 0Oa3uca k 0Oasucy
nmpeoOpa3oBaHWe KOOPAWHAT BEKTOpa Ipu U3MeHeHWW Oaszuca. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIC 3HAYEHUS IMHEHHOTO OIepaTopa.
Pa3nea 3. KomniiekcHble 4nc/ia 1 MHOTOYJIEHBI
Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @OopMbl 3alIMCH KOMITJIEKCHBIX YHCE.
Tema 2. Onepanuu HaJ KOMIUIEKCHBIMU uuciIaMH. Pa3fiojkeHne MHOTouYwiIeHa Ha MHOXUTENN
OCHOBHas TeopeMa anreopsl
Pa3nes 4. AnHanuTnyeckasi reoMeTpus
Tema 1. Cuctemsl koopaAuHAT. PaznuyHble TUIIBI ypaBHEHHH MIIOCKOCTH
Tema 2. PaznuuHble TUIIBI ypaBHEHUN MPSIMON Ha IMJIOCKOCTH U B IPOCTPAHCTBE
Tema 3. B3aumHOe pacnonoxeHue MNpsSMBIX Ha IUIOCKOCTH W B IPOCTPAaHCTBE. BriuncieHue
pacCTOAHUN MEXIYy IBYMS TOYKAMH, TOYKOM WU OpsiMOM. B3anmHOE pacronokeHue IMITOCKOCTEN.
Brluucnenue pacctosiHu MKy TOYKOH U TIIOCKOCTBIO
Tema 4. Kpuble BTOporo nopsijka ux reoMeTpu4eckiue CBONCTBa. Y paBHEHUsI AJUIUIICA, TUIIEPOOJIBL,
napabonbl O01iee ypaBHEHUE KpUBOW BTOporo nopsiaka. [IpuBeneHne KpuBbIX BTOPOTO MOPSIKA K
KaHOHU4ecKoMy BHUy. [IoBepXHOCTH BTOpPOro nmopsijaka

3.3 TemaTuKa NPaAaKTHYECKUX 3aHSATHI MO0 AUCIHUNJINHE

«MaremaTuka»
[IpaxkTnueckoe 3anstue 1. Matpunel, 1eHCTBHS Hal MaTPULIAMU.
IIpakTnueckoe 3anstue 2. OnpeneauTenu, UX CBOMCTBA U BbIUMCIIEHHE. MaTpuyHas 3al1Ch CUCTEMBbI
JIMHEWHBIX YPABHEHUM.
[TpakTruyeckoe 3anstue 3. OOpaTHas MaTpHIla U €€ BEIYUCICHHE.



[TpakTuyeckoe 3ausTie 4. CUCTeMbl JIMHEHHBIX aNreOpanyecKuX ypaBHEHHM, OCHOBHBIC TOHATHUS U
ompeneneHus. PemeHne cucrteM JIMHEHHBIX ypaBHeHHM MeroioMm Kpamepa, MeTomom oOpaTHOM
MaTpPHULIbI

[IpakTrueckoe 3anstue 5. Penenue cucteM JIMHEHHBIX YypaBHeHUH MeToa0M ["aycca. Panr Matpuiibl.
Teopema Kponekepa — Kanemiu

[Ipaktnueckoe 3anarve 6. Meroa ['aycca B MpOM3BOJIbHBIX CUCTEMAX JIMHEHWHBIX YpPaBHEHUU.
OnHOPOHBIE CUCTEMBI JINHEWHBIX YPaBHEHUI.

[IpakTuueckoe 3austue 7. Bektopel. JInHelHble onepaluy HaJ BEKTOpaMH, UX CBoMcTBa. JInHeiHoe
MIPOCTPAHCTBO T'€OMETPUUECKUX BEKTOPOB. [loHsTHEe nuHEHON KOMOMHAaUKU BEKTOpOB. JIMHEHHO
HE3aBUCUMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tpaktuyeckoe 3anstue 8. [loHsTre 6a3nuca NpoCTpaHCTBA FTEOMETPHUUECKUX BEKTOpOB. KoopauHaTs
BekTopa. OpToHOpMHUpOBaHHBIM Oa3zuc. KoymmHeapHOCTh, OPTOTOHANBHOCTh W KOMIUIAHAPHOCTh
BEKTOPOB.

[Ipaktnueckoe 3anatue 9. CkansipHOe NPOU3BEACHUE BEKTOPOB M €ro CBOWCTBA. Y CIIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB. BekTOpHOE Mpou3BeNEHUE ABYX BEKTOPOB, €r0 CBOMCTBA. YCIIOBHE
KOJUIMHEAPHOCTU BEKTOPOB

[IpakTnueckoe 3anstue 10. CMenianHoe Mpou3BeACHNUE TPEX BEKTOPOB U €ro CBOWCTBA. Boruncienue
o0bemMa mapajulefienunena M MUpPaMHIbl. YCIOBHE KOMIUJIAHAPHOCTH BEKTOPOB. BrruncieHue
CKaJSIPHOTO, BEKTOPHOTO M CMELIAHHOTO INPOU3BENEHUN BEKTOPOB, 3aJaHHBIX KOOpAMHATaMU B
OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktnueckoe 3anstue 11. JluneliHble npocTpaHcTBa. Pa3smepHocTh M 0a3uc JIMHEWHOIO
nmpocTpancTBa. Marpuiia nepexoja ot 6a3uca k 6asucy. [IpeoOpasoBanre KOOpAUHAT BEKTOpa MPU
n3MeHeHuu Oasuca. JluneilHble onepaTopsl, AEUCTBUS ¢ JUHEHHBIMU onepaTopamu. COOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHHSI MATPHIIBI

[IpakTnueckoe 3ansTHe 12. MHOXECTBO KOMIIEKCHBIX Yncen. @opMbl 3a1IUCH KOMIUIEKCHBIX YUCEIL.
JleficTBUA HaJ KOMILUIEKCHBIMU 4HClIaMU. Pa3nokeHne MHOTOWwIeHa Ha MHOXHUTENIH, OCHOBHAas
Teopema anredps

[Ipaktuueckoe 3anstue 13. Cucremsl KOOpAUHAT. Pa3nuuHble TUIIBI YPABHEHUN MIIIOCKOCTH
[IpakTnueckoe 3ansatue 14. Paznuunble TUIIBI ypaBHEHUH IPSIMON Ha IJIOCKOCTU U B IPOCTPAHCTBE
IIpakTnueckoe 3ansaTve 15. B3aumHOE pacnosiokeHue MpsIMBIX Ha INIOCKOCTH M B IPOCTPAHCTBE.
Beruncnenue paccTosHMM MeXay ABYMs TOYKaMH, TOYKOW M NMpAMOW. BeluuciieHHMe paccTOosHUA
MEXY CKpEIIMBAIOIIMMUCA MpsAMBIMA. B3auMHOE pacnojoKeHue IUIOCKOCTEW. BrrumciieHue
pacCTOAHUN MEXK]ly TOYKOH U MIIOCKOCTHIO

IIpakTnueckoe 3anarue 16. Kpusbie BTOporo nopsaka ux reoMeTpU4eCKUe CBOWCTBA. Y paBHEHHUS
anuIca, runepoossl, mapadons OOLee ypaBHEHHE KpUBOM BToporo nopsiika. [Ipusenenue kpusoi
BTOPOTO NOpPsAAKA K KAHOHMYECKOMY BUy. [loBepXHOCTH BTOpOrO nopsaxa.

3.4 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBbie npoexTs! (KypcoBblie pabOThl) Y4€OHBIM MJIAHOM HE IPETYCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 10kyMeHThI U 'OCThbI

1. ®I'OC no nampapneruo moaroroBku 27.03.02 YmpaBineHue KadyecTBOM, YTBEPKIEHHBIN
npuka3oM MuHHUCTEepCcTBa Hayku M Bbicuiero odpasoBanusi PO or 31.07.2020 roga Ne869 (pen. ot
27.02.2023);

2. Axkanemuueckuil y4eOHBIH IUIaH 10 HampaBieHHIO noarotoBku: 27.03.02 Ympasienue
Ka4ecTBOM MpOo( b «YIpaBlieHHE Ka4eCTBOM Ha IPOU3BOJCTBE» - ouHast. 2026.



3. OOpa3oBatenpHas MporpamMma IO HampaBileHHI0O nmoarotoBku: 27.03.02 VYmpasnenue
KadyecTBOM Mpoduib «YMpaBiieHHe KaueCTBOM Ha MPOU3BOJICTBE» - o4yHas1. 2026.

4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crparerum HaydHO-
TeXHoJIornueckoro passutus Poccuiickoit denepanum».

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoit @eneparyu ot 23.08.2017 Ne 816
«O06 yrBepxkaeHuu [lopsaka npuMeHEHNs OpraHU3aLUsAIMU, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JESTeIbHOCTh, AJIEKTPOHHOTO OOy4YeHMs, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTUH NpU
peanu3anuy 00pa3oBaTEeNIbHBIX IPOIPAMM».

4.2. OcHoBHasi IMTepaTypa

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

2. JluueliHble anredpa M aHATUTHYECKAst TEOMETPHS : yIeOHO-MeToanueckoe mocobue / M. 1.
CxksopuoBa, 1. B. AutoHoBa, A. I'. PatHos, E. B. CotomonoBa. — MockBa : PTY MUPOA,
2022. — 135 c. — Tekcr : 2neKTpOoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/240020.

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

4.3  JlonmoJHUTEJbHAS JTUTEPATYpPa

1. Munocues, B. b. Kypc maremaTuku /Ui TEXHUYECKUX BBICIIMX yYEOHBIX 3aBEACHUH :
yuebHoe nocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIasxoBckuid. — 2-€ u3., ucnp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u pssl.
@OyHKIUY 1 pou3BoIHbIe. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Texkct : anekTpoHHBIN // JIaHb : 2IEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Munocres, B. b. Kypc Matematnku a1t TEXHHUECKUX BBICIINX YICOHBIX 3aBEICHHH :
yuebHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeiHeHKO. — 2-€ U31.,
uctp. — Cankr-IletepOypr : Jlans, 2022 — YacTts 2 : OyHKIIUNA HECKOJIBKUX MEPEMEHHBIX.
WnTterpansaoe ucuncienue. Teopus nonsa — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexTponHsii // JlaHb : aeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kparkuii xypc BBICIICH MaTeMAaTHKH [DJICKTPOHHBIA pecypc]: yded. - DIeKTpoH. HaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c¢. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. bexnemuiues, J[.B. Pemenue 3amau u3 Kypca aHaIMTHYECKOM TeOMETpUU W JIMHEHHOMN
anreOpsl [DIEKTPOHHBIN pecypc]: yueb. mocodue - DnekTpoH. naH. - MockBa: Ouszmatiur,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHna. ]

4.4  JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHI W aTTecTalii BO3MOXKHO B JUCTAaHIIMOHHOM (GopMaTe ¢ NpUMEHEHUEM
CHCTeMBbl JHUCTaHIMOHHOrO oOyuyeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaport «MaremaTrukay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazzaenam
IIPOrPaMMBI:.

| Haspanne DOP |
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Jluneiinast u BektopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368

AHaJIMTHYECKasi TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

MaremaTrka 1 aHaJIUTUYECKas
TeOMETPUs

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

Pazpaborannbie JOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Mopsimox mpoBeacHuss pabOT B JIUCTAHIIMOHHOM (QopMmaTe YCTaHABIMBACTCS OTICIBHBIMU

PacIopsDKEHHSIMU ITPOPEKTOpaA 10 y4eOHOH paboTe M/WiTu IIEHTPOM yu4eOHO-METOIMYECKONU PaOOTHI.

Kaxnpiii cTymeHT oOecnedeH WHIUBUIYaTbHBIM HEOTPAHHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOMN

OonbmoTeke MOCKOBCKOTO TIOJIUTEXA

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

WuTepHer-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaiabl B JJICKTPOHHOM  BHJE,

MpeJICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTn4eckoro oOpa3oBaHus»

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

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

[Tone3nble yueOHO-MeTOAMUECKHE U MHPOPMAIIMOHHBIE MaTepHalIbl IPEICTABICHBl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Ans ocBOEHUs

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

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

4.6. CoBpemenHble npogdeccnoHaJIbHbIe 0a3bl JAHHBIX U HHPOPMAaLMOHHbIE
CIPABOYHbIE CHCTEMBI

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

HaumeHoBaHue Cchlka Ha pecypc JlocTynmHoCTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBbI

HocTtynHa B cetn
WnTepHer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetn

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

ITopran ®enepanbHbIX
roCyIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctymnHo

DJIEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTyrHa B ceTH
Wntepuer 6e3
OTpaHUYCHUHN
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IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ Hutepuer 6e3
OTpaHUYCHUU

IIpodeccnonanbubie 6a3bI JAHHBIX

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

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

5. MarepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI
MaTepI/IaJII)HO — TexXHHYecKas 0Oasza YHUBCPCUTETA oOecrieynuBaeT IMPOBCACHNEC BCCX BHUIOB
SaHHTHﬁ, MPpEAYCMOTPCHHBIX y‘{e6HBIM IJIaHOM, U COOTBCTCTBYCT ,HeﬁCTBYIOHlHM CaHUTApPHBIM H
IMPOTHUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.
Ka(benpa «MareMaTHKa) He pacojiaract CcOOCTBEHHBIM AYAUTOPHBIM (I)OHI[OM " UCIIOJIB3YCT
y4eOHbIe ayTMTOPHH U3 00IIero GoHa YHUBEPCUTETA.
HpI/I H606X0)II/IMOCTI/I JJIA IIpOBCACHUA HHTCPAKTHBHBIX MPAKTUYICCKUX 3aHITHU
HCIIOJIB3YIOTCSA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanuyeckue peKOMEeHAALMHU
6.1. MeToaguyecKkue peKOMeHIAMH 1JIs MpenoaaBaTesi
M0 OPraHu3auuu o0y4YeHust

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAaHWE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3Yy4aeMbIil IMH MaTepHal He TpeOyeT Kakoi-Tnbo creruanbHOM (JOMOMHUTENBHON ) MOATOTOBKHU U
BIIOJTHE MOXET OBITh YCIIEUTHO M3YY€H, €CIIU CTYACHTHI OYIyT MOCENaTh 3aHSATHS, CBOCBPEMEHHO
BBITIONHATH JIOMAIllHHAE 3aJaHusl U TOJB30BaThCS (NP HEOOXOAMMOCTH) CHUCTEMOH IJIAHOBBIX
KOHCYJIbTAIIMN B TEUYCHHME KaXXJIoro cemecrpa. Bomemmue B kypc JImHelHON anreOpbl pa3aesnsl
SIBJISIFOTCA KJIACCMYECKMMH, B TO K€ BpPEMsI OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK HMMEIOT
IMPOKOE PACIpPOCTPAHEHUE ISl PELICHHS PA3HOro poja 3aJad BHYTPU CaMOW MaTeMaTUKU M
MPUKJIATHBIX 337a4. VIX OCBOEHME TOMOKET CTYJ€HTaM JIOTUYECKU BEPHO, APTYMEHTHUPOBAHO U SICHO
CTPOUTHh YCTHYIO W TIMCBMEHHYIO pE€uYb, YCIEIIHO TMPUMEHSITh HAKOIUICHHBIE 3HAHUS B
npodeccHnoHaNbHOM e TENbHOCTH.

Heob6xomquMo ¢ camoro Havana 3aHATHM pPEKOMEHJOBaTh CTYJAEHTAM OCHOBHYIO U
JOTIOJTHUTEIBHYIO JIUTEPATYPY, a B KOHIIE C€MecTpa JaTh CIUCOK BOIPOCOB AJI MOJATOTOBKH K
3a4ery.

Ha nepBoM 3aHATHY IO TUCIUILIMHE CIIEAYET 0053aTeIbHO MPOUH(OPMUPOBATH CTYIEHTOB
0 BUjie ¥ (popMax TEKyIIEeH U MPOMEKYTOUHOU aTTECTAIlUN 10 AUCIUIUIMHE, CPOKAX MX
MIPOBEACHUS, YCIOBUSX JOMYCKa K MPOMEXKYTOYHOM aTTeCTalluU, TPUMEHSIEMBIX BUAAX
MPOMEKYTOUYHOTO KOHTPOJIS.

N3noxeHne TEOPETUYECKOro Marepualia JOJDKHO COMPOBOXKIATHCS WILIFOCTPATUBHBIMU
MpUMepaMu, TIIATEIBHO OTOOpaHHBIMU MpPENoAaBaTeNieM TaK, YTOObI TEXHUYECKHE TPYTHOCTU U
BBIKJIAJIKM TIPH PEIICHWU 3a7a4d HE OTBJICKAJIM OT TJABHOTO: OCMBICICHUS HWJIEU H CYTH
npuMeHseMbIx MeToJIoB. Crneayer Bcerjga yKa3blBaTh MPUMEPhl MPAKTUUECKOTO TMPUMEHEHUS
PAacCMOTPEHHBIX Ha 3aHATHUSIX YpaBHEHUHN U HOPMYII.
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[IpakTudeckue 3aHATHS JTOJDKHBI OBITH OPraHU30BAaHbI IpENojaBaTeleM TaKHUM 00pa3oM,
9qTOOBl  OCTAaBAJOCh BPEMs Ha MEPUOAMYECKOE BBIIOJHEHHWE CTYAEHTaMH  HEeOOJIbLION
CaMOCTOSITENIbHOU Pa0OThI B ayJJUTOPUU JIJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBatenb, BeOyUIMH MNPAKTUYECKHE 3aHATHS, JOJDKEH COIVIACOBBIBATH Y4EOHO-
TEMaTUYECKHH TUIaH 3aHATHH C IEKTOPOM, HCIIONIB30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

[TpenonaBarento cieayer JOOMBATbCA CUCTEMAaTHUECKON HENPEPhIBHOM pabOThI CTYyI€HTOB B
TEUYEHHUE CEMECTPa, HEOOXOANMO BBISABISATH CHIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOU padoTe,
K YYaCTHIO B Pa3HOI'0 pojia OJIMMIINA/IaX U KOHKYypcax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPEN01aBaTENsl B TOCTH)KEHUH KOHEUHOTO
pe3yibTara: B IPHOOPETEeHNH 00yJaroIMMUCS IIPOYHBIX 3HAHUH, YMEHUI 1 BIIaJICHNs HAKOILIIEHHON
uHbopManuel st peleHus 3a/1a4 B IPO(PeCCHOHANTBHOM NESTETbHOCTH.

OO0pa3oBarenbHbIE TEXHOJIOTHH.

[TpoBenenue 3aHATUI U aTTECTAIIM BO3MOXKHO B JUCTAaHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CUCTEMBI AWCTaHIMOHHOrOo oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3zoBareibHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpamMmsl (cM. 11. 4.4).

[Topsimox mpoBeneHus: pabOT B AMCTAHIIMOHHOM (opMare yCTaHABIMBAETCS OTIACIbHBIMHU
pacropsKeHHUsMHU IPOPEKTopa 1o yueOHol paboTe u/uiu EHTPOM y4eOHO-METOAMYECKONH PabOTHlI.

6.2. MeToauyeckue yKa3aHus JJIs 00yUAIOIIMXCHA MO0 OCBOEHUIO

JAUCIHHUIITMHBI

Pa3znen: 3j1eMeHTHI JIMHEHHOM ajareOpbl

Matpuupsl u onpenenureny. lIpexne Bcero, CTyA€HT I0JKEH MOHSTh, YTO MaTpula — 3TO Tabiuia
qucen (IpuyeM 3Ta Tabiauia MOXKET UMeTh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a MOXKET OBITh U
IPSIMOYTOJIBHOM ), @ OIIPEIEIUTENb- 3TO YHCIIO, 3aIIUChIBAEMOE B BUJIE KBAJAPAaTHOM TabJIUIIbL, TO €CTh
OIIpEeJICJINTENIN CYIIECTBYIOT TOJIBKO y KBaJgpaTHbIX MaTpull. Cieayer oOpatuTh 0co00e BHUMaHUE
Ha OIlEpalyI0 YMHOKEHUS IIPSIMOYTOJIbHBIX MATPHUIL ¥ IIOHATH, KAKMM I10JIy4aeTCsl OPSI0K MAaTPUILIbI
— mnpousBefieHuss. OcoOEHHOCTh MaTpHl] TaKXKe COCTOMT B TOM, YTO IMPOU3BEACHHE MAaTpULl HE
MEPECTAaHOBOYHO, TO €CTh CJEIyeT 00s3aTeNbHO YOEIUTHCS B 3TOM, PEUIMB COOTBETCTBYIOIINE
3ajjauu. BaxkHpIM siBIsieTcd MoOHATHE oOpaTHOM Marpuubl. Hajgo 3HaTh yclioBHE CYIECTBOBAaHUS
oOpaTHOM MaTpullbl U AITOPUTM ee mocTtpoeHus. Ilocne ee BbIUMCIEHUS 11€1€CO00pa3HO AenaTh
MPOBEPKY MPAaBUIBHOCTH PELICHUs, BBIMOJIHUB ONEPALMI0 YMHOXXEHUS (JIOJDKHA TMOIXYYHUTHCS
eauHUYHas MaTtpuua). llpu u3ydeHum omnpenenuTenell HaAO YETKO YCBOMTHb IOHSATUS MHUHOPA,
areOpanvyecKkoro JIOMOJHEHUs], 3HaTh MHOTOUYMCIIEHHBIE CBOMCTBa ompenenutens. s ocBoeHUs
TEXHHUKU BBIYHUCIICHUS ONpEeNInTeNe! 11e1eco00pa3Ho, BEIOpaB MPOU3BOJIbHBIN ONPEIETUTEND BBIIIE
TPEThEro MOPsIJIKa, PACKPHITh €0 PA3IMYHBIMU CLIOCOOAMU, TPUMEHSS Pa3JIOKEHHUE U 110 CTPOKaM U
no cronbmam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPEINoUTUTEIbHEE BBIOUPATh AJIs
PaCKpBITUS OIPEAETUTENS, YTOOBI YIIPOCTUTH €ro BerunciaeHne. Oco6eHHo 3(hpeKTUBHO BBIYHCICHHUE
OTIpECTUTEINS C MOMOUIBIO AJIEMEHTApHBIX MPeoOpPa30oBaHMM, MPUBOIAIIMX €r0 K TPEYroJIbHOMY
Buay. Ilpu mzyuenun pemeHuii cucteM JMHEHHBIX anredpandeckux ypaBHeHudt (CJIAY) obpature
BHMMAaHUE, MPEKIE BCEro, HA MOHSATHE PEIICHUS CUCTEMBI U YCJIIOBHS CYIIECTBOBAHMS PEILICHUN B
3aBHMCHUMOCTH OT COOTHOUIEHMSI MEXKIY PAHT'OM MAaTPHIIbl, PAHIOM PACIIMPEHHON MaTPHUIbl CUCTEMBI
Y YHUCJIOM HEU3BECTHBIX M ypaBHeHUU. OOpaTuTe BHMMAaHHE HA YCJIOBHS NPUMEHEHHUS (opMys
Kpamepa u w™eroma oOpartHoil MaTpuisl. BHumaTtenbHO pa3zbepuTe NpUMEpbl  peLIeHHs
MIPOM3BOJIBHBIX CHCTEM JIMHEMHBIX anreOpanyeckux ypaBHeHMH MeronoMm [aycca (BBeneHue
0a3MCHBIX M CBOOOIHBIX NTEPEMEHHBIX ).

Pa3pnen: Ji1eMeHTHI BEKTOPHOM aaredpbl

[Ipy m3yueHuM NaHHOH TeMbl HEOOXOAMMO OOpaTUTh BHHMAaHHE Ha JIMHEHHbIE OMepaluu Haj
BEKTOpPAaMH, Ha IMOHATUS JMHEHHON HE3aBUCUMOCTH W JIMHEWHON 3aBHCHUMOCTH BEKTOPOB, Ha
¢byHIaMeHTalIbHOE MOHATHE 0a3rca BEKTOPHOTO MIPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha
pasioxkeHue BeKTopa Mo 0Oasucy. 3HaTh OMNpeleeHHe, T€OMETPUUYECKHUE CBOMCTBA CKaJIIPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO MTPOU3BEACHUS BEKTOPOB, (POPMYIIBI ISl UX BHIYMCIIEHUS B BEKTOPHOM U
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B koopauHaTHOU (opme. OO0sS3aTeNbHO 3HATH U YMETh IMPOBEPSATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3jien: koMILIeKCHBIE YHCJIA M MHOTOYJI€HbI

B sToM paszene, mpexae BCero, HaJo MOHATb, YTO KOMIUIEKCHOE YHUCIO SIBUIOCH PACHIMPEHUEM
MOHATHSI JIEHCTBUTENLHBIX YMCEI, 3HATh OMpPEeIeHne U TPH (HOPMBI 3aITUCH KOMITJICKCHOTO YHCIIa
(anreOpanueckyro, TPUTOHOMETPUUECKYI0 M TOKa3aTeNIbHYI0), T€OMETPUUYECKYI0 HWHTEPIPETAIIIO
KOMIUIEKCHOTO YHCJa U B3aMHO-OJHO3HAUYHOE COOTBETCTBHE MEKIY MHOMXECTBOM KOMILJIEKCHBIX
YUCET W MHOXKECTBOM TOYEK KOMIUICEKCHOW TUIOCKOCTH. 3HaTh (opmyny Oinepa. KomrmiekcHbie
quclia MOKHO M300pakaTh ¢ IIOMOILbIO BEKTOPOB Ha KOMIUIEKCHOH 1u1ockocTH. [loaToMy onepanun
CIIO)KEHHSI U BBIYMTAHMSI KOMIUIEKCHBIX YHCENI MOTYT OBIThb CBEACHBI K ONEPALUAM CIOXKEHUS U
BBIYMTAHUSI COOTBETCTBYIOMNUX BEKTOPOB. Hasi0 3HaTh M yMeTh BBINOJIHATH ONEPALMH YMHOKEHHUS,
JIeJIeHUs], BO3BEICHHUS B IIOJOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX WYHCEJN, 3allUCAaHHBIX B
TPUTOHOMETPUYECKOH popMe, U3BJICUCHUS KOPHS N-0i CTENEHN U3 KOMIUIEKCHOTo yncia. Cienyer
o0paTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILIEKCHBIX YHCEN SIBISETCS 3aMKHYTHIM, TO €CTb
mob6as anreOpandeckas onepanus HaJ KOMIUTICKCHBIMH YHCIaMU HE BBIBOJUT 3a MPEAEIIbl 00IacTH
KOMIUIEKCHBIX yucen. Haso 3HaTh pa3nuyHble BUABI PA3I0KEHUS MHOTOUYWICHA HA MHOXKHUTETH IS
CllydaeB, KOTJIa CpelId KOpPHEH MHOTO4YIeHa MOTYT OBITh KpaTHBIE, KOMIUICKCHBIE KOPHU. JTH
CBeIeHUsT OyAyT HCIOJIb30BaThbCs, HANPUMEP, B HHTETPAILHOM HCUUCICHHH TPU BBIYUCICHUU
WHTETPAIIOB OT JPOOHO-pAIlMOHATBHBIX (DYHKIHNA, NP PENICHHH JIMHEWHBIX OJHOPOJIHBIX
nuddepeHIaTbHBIX YPaBHEHHH N-TO MOPSAKA C MOCTOSHHBIME K03 puiineHTamu.

Pa3nen: AHaJMTHYECKas reoMeTpus

[Ipy u3ydyeHUH aHATUTHYECKON T'E€OMETPHUM CIIeyeT, MPEXKIe BCEro, MOHATh, YTO €€ 3ajadeit
SIBJISIETCSl M3YYCHUE T€OMETPUUYECKUX OOBEKTOB MPH MOMOIIM aHAIUTHUYECKUX METOOB aJireOpbl U
MaTEMaTHYECKOro aHaiu3a. B OCHOBE Takoro mojaxoAa JEKUT METOJ KOOpJIUHAT, BIEPBBIC
cucteMatuyecku npumeHeHHbIN P. JlekaproM. OCHOBHBIE TOHSTHSI T€OMETpUH (TOUKa, MpsiMas,
IJIOCKOCTh) SIBJISIFOTCSL HEOIPEAETSEMbIMU, U JUISI MX OMHCAHUS MPUMEHSETCS aKCHMOMATUYECKUN
METO/I, TO3BOJISIFOIINM YCTaHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM TOUEK
IPSIMON M MHOYKECTBOM JICUCTBUTENBHBIX YHMCET U, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPAMHAT.
Hano derko ycBouth paznuunbie (OpMBI YpaBHEHUN MPSMON U IJIOCKOCTH YMETh MEPEXOAUTH OT
0JIHOM (hopMBI K Apyroii. CleayeT OCMBICTUTD U YCIIEIITHO IPUMEHSITh PeIISHHS KIACCHUYECKUX 3a/1a4
AHATUTUYECKON T€OMETPUHU O B3AMMHOM PACIIOIOKEHUHU MPSMBIX U TUIOCKOCTEH, YMETh OTPEIETATh
YTJIBl U PACCTOSIHUSI MEXKAY Pa3INYHBIMU T€OMETPUUECKUMU O0BEKTAMHU.

VYcnenrnoe n3yueHue AUCHUTUIMHBL «MaTtemaTukay, MpuoOpeTeHrne HeOOXOIUMBIX KOMITETCHIINH,
YMEHHUI M HAaBBIKOB BIIAQJICHHsS MaTEMATHUECKHUM ammapaToM TpeOdyeT OT CTYAEHTOB OOIbIION
camocToATeNbHON paboTsl. HeoOXxommMo oOpaTuTh BHUMaHUE, YTO KOJIMYECTBO YaCOB, OTBOJUMBIX
Ha CAaMOCTOSITENbHYIO pab0Ty B COOTBETCTBHH C Y4EOHBIM TIAHOM, OOJIbIIIE YHCIIAa YACOB, OTBOIUMBIX
Ha BCE BUJIBI AyIMTOPHBIX 3aHATHM.

CaMocTtosiTenbHast paboTa SBJIsIETCS OJHUM U3 BUJOB yueOHBIX 3aHATUN. Llenb camocTosTenbHON
paboThl — MPaKTUUYECKOE CAMOCTOSITEIHHOE MOJIyU€HHE CTY/IEHTaMU HaBBIKOB pabOTHI B IPOTpaMMe
MaTeMaTUYeCKOro MOJEIUPOBAHMS, PACCMATPUBAEMBIX B IPOLIECCE N3YUEHUS TUCLUUILIIUHBI.
AyauTopHasi caMoCTOsATeNbHas paboTa MO JUCIMIUIMHE BBITIONHACTCS Ha YYEOHBIX 3aHSATHUSAX MO
HETMOCPEICTBEHHBIM PYKOBOACTBOM MPENOAABATENS U 1O €T0 3aJaHUI0.

BueaynurtopHas camocTosiTenbHas paboTa BBIIOIHIETCS CTYASHTOM [0 33JaHUIO0 MPENoaBaTels, HO
0€e3 ero HermocpeACTBEHHOI0 Y4acTHsl.

3aoauu camocmoamebHoll padomsl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHOM yueOHOU paboThI;

- OCBOGHHE COJICPIKAHUS TUCITUTIIINHBI,

- yroyOJeHne coiep >KaHusi U OCO3HAHNE OCHOBHBIX MOHSTUN JUCIUILIIUHBL

- UCIIOJIb30BaHME MaTepuaja, coOOpaHHOrO M MOJYyYEHHOTO B XOJI€ CAMOCTOSITENIbHBIX 3aHATUHN IS
3¢ (HeKTUBHON TTOJTOTOBKH K 3a4eTy.

Buowvi éneayoumopnoii camocmoamenvHoul padomel:

- BBITIOJIHEHUE PAaCUETHO-TpaPUIEeCKUX padoT;
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- MOJITOTOBKA K 3aUeTy;
- IOJITOTOBKA K CEMUHApY;

J1J1s1 BBITIOJTHEHUS JIFOOOT0 BHU/Ia CAMOCTOATENIbHOM paObOThl HEOOXOMMO MTPONTH CIICAYIOIINE STAllbI:
- OTIPE/ICIICHUE 11T CAMOCTOSATEILHON pabOThI;

- KOHKPETU3allKs TI03HABATECIILHOW 3a/1auHu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOT'O Ccrloco0a JeWCTBHS, BEIYLIETO K PEIICHHUIO 3a1a4H;

- IUIAHKPOBaHKE PAOOTHI (CAMOCTOSATEIILHOM UM C TOMOIIBIO MTPEMOIaBaTeNIs) HAll 3aIaHHEM;

- OCYLICCTBJIIEHHE B TMPOIECCE BBIMOJIHEHUS CaMOCTOSTEIbHOW PabOTBl  CaMOKOHTPOJIS
(MPOMENKYTOYHOTO U KOHEUHOI'0) PE3yJIbTATOB PA0OTH M KOPPEKTUPOBKA BBITOJHEHHUS pabOThI;

- pedutekcus;

- Ipe3eHTaIus paboTHlI.

7. ®OoHJ OLIEHOYHBIX CPEICTB

B mponiecce o0yueHHsI HCIIONMB3YIOTCS CIIEAYIONINE OICHOYHBIE (POPMBI CAMOCTOSITETILHON PaOOTHI
CTY/ICHTOB, OIICHOYHBIC CpEACTBAa TEKYIIErO0 KOHTPOJIS YCHEBACGMOCTH M IPOMEKYTOUYHBIX
aTTeCTalui:

- pacueTHO-rpadudecKrue padoThI;

- KOHTPOJIbHBIE paOOTHI;

- TECTUPOBAHUE;

- 3aYer.

OneHouyHbIE CpEACTBA TEKYIIEro KOHTPOJS YCIEBAaEMOCTH BKIIOYAIOT KOHTPOJIbHbBIC 3a/laHus
WHIWBUIYAIBHO JUIS KaXXI0TO 00Yy4aronIerocs.

B pesynbrare ocBOGHUS TUCIUILTHHBI (MOYJIs1) GOPMUPYIOTCS CIEIYIOIUE KOMIIETCHIINY:

Ko komnerenuun | HaumeHoBaHue KOMIETEHIIMM BBIMTYCKHUKA

OIlK-1 CriocobeH aHaITM3upoBaTh 337a9u MPO(PeCcCHOHATBHOM
JesITeIbHOCTH HAa OCHOBE TIOJI0KEHUH, 3aKOHOB U METO/10B €CTECTBEHHBIX
HAayYK U MAaTCMAaTHUKU

7.1 Metoabl KOHTPOJIA M OLICHNBAHMS Pe3yJIbTATOB 00yUYeHUs!

HanmeHnoBanue
Bun xouTpons
KOHTPOJIS Kparkast xapakTeprucTHKa KOHTPOJIS
Ne n/n pE3yJIBTaTOB
pe3yJIbTaTOB pe3yIbTAaTOB OOYUCHHUS
oOy4eHust
o0ydeHus
OOyuaromuiics B~ TeUeHHE  CeMecTpa
PacuerHo- CaMOCTOSITENTFHO BBITIOJTHSET PSII PacdyeTHO-
1 rpaduueckas Texymnii rpapuueckux pabor mo Teme pasaena. Ilpu
pabota MIPOBEPKE IPETI0/IaBaTeNb OIICHUBAET KAueCTBO
o(opMIIeHHs, TPAaBUIIBHOCTh PAaCUETOB.
Pemenne KOHTPOJIbHOU paboThI
OCYILIECTBISICTCS HAa TIOCIEIHEM 3aHITUU
nzygaemoro paszzaena. KoHTpombHas pabota
KonTponbHas . Y1 pasit p P
2 AGoTa Texymmii BBIMOJIHACTCSl ~ WHAWBUAYAJIBHO  KaXJbIM
P crynentoM. Ilpu mpoBepke mpernonaBaTelb
OLIEHUBAET TMPaBWIBHOCTh IPOU3BEIACHHBIX
pacyeToB.
. TectupoBaHue MPOBOAUTCS Ha MOCIEAHEM
3 Tect Texyrmmii p POBOJ A
3aHATHM W3ydaeMod TeMbl. TecTupoBaHme
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OCYIIECTBIISICTCSA, JUOO  TPH  MTOMOIIH
KOMIIBIOTEPHON CUCTEMBI TECTHPOBAHUS, OO
C WCIOJIb30BaHMEM BBIIAHHBIX TECT-33IaHUM
Ha OymaxkHoM Hocutene. B pamkax
TECTUPOBAHUS pOBEpsIETCSI 3HaHHE
TEOPETUIECKON Oa3bl.

4 3auer [IpomexyTouHbIi

[IpomexyTouHas arrecTanus OOy4yaroUIMXcs B
dopme 3aueTa MPOBOAUTCS IO pe3yJbTaTaMm
BBITIOJTHEHHUSI BCEX BUJOB YyueOHOW paboThI,
MPEyCMOTPEHHBIX YI€OHBIM IJIAHOM IO TaHHOM
JUCUUILIMHE, NpU  3TOM  YYHUTBHIBAKOTCS
pe3yNbTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMectpa. OLEeHKa CTENEHU TIOCTUKEHUS
0o0ydJarouuMucs IIAHUPYEMBIX — PE3YJIbTaTOB
oOydyeHHUs 1O  JUCHUILUIMHE  MPOBOJUTCS
MpernojaBaresieM,  BEAYIIMM  3aHITHS IO
JUCUHUIJIMHE METOJIOM 3KcIepTHOM ouneHku. [lo
UTOTaM  TPOMEXKYTOYHOM  aTTecTald 1O
JUCLUUILJIMHE BBICTABJISIETCS OLICHKA «3a4TEHOY,
WJTU «HE 3aUTEHO.

7.2.

Ilkana u KPUTEPHUHA OLICHUBAHUA PE3yJabTaToB oﬁyquml

[Tokazarenem olieHMBaHUS KOMIIETEHLIMI Ha Pa3IMYHBIX dTanax ux (GOpMHUPOBAHUS SIBIIAETCS
JTOCTHKEHHE 00yUYaIOIUMHUCS TUIAHUPYEMBIX PE3YJIHTATOB 00yUEHHUS 110 AUCIUTUIMHE (MOJIYIIIO).

Kpurepun oueHuBanus

IMoka3arennb 5 3 4 5
3HATH: OOGyuatrontuiicst OO6yyarommiics OOGyuatrouuiicst OGyuarouuiics
TEOPETUUECKHUE JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JINHEHHO MOJIHOE OTCYTCTBUE HETIOJTHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
anreOphl 1 WK HEIOCTATOYHOE COOTBETCTBUE COOTBETCTBHE CIIEIYIOIMX 3HAHUA:
aHaJIUTUYECKOH COOTBETCTBHUE CIEYIOIINX 3HAHUI: | CIeAYIONIMX 3HAHUN: | TEOpEeTHYECKHe
TEOMETpHH, CIIEIYIONINX 3HAHUN: | TEOpeTUIECKHe TEOPETHICCKHE OCHOBBI JITHEHHOM
KOMILICKCHBIC YHCIa. | TEOPETUIECKUE OCHOBBI IMHEWHOM OCHOBBI JITHEHHOM anreOpel 1
OCHOBBI JITHEHHOM anreOpel 1 anreOpel 1 aHATUTHYECKON
anreOpel 1 AHATUTHYECKON AHATUTHYECKON TCOMETPHH,
AHATUTHYECKON TEOMETPHH, TCOMETPHH, KOMILIEKCHBIE YHCIIA.
TEOMETPHH, KOMILJICKCHBIC YHC/Ia. | KOMIUIEKCHbIC yucia. | CBOOOIHO omepupyer
KOMILICKCHBIC YHUCIA. . Jlomyckarotcst MPUOOPETEHHBIMHU
HC3HAYUTCIIbHBIC 3HAHUSIMU.
OIIMOKHU, HETOYHOCTH,
3aTPyNHEHUS IIPU
AHAJIUTUYCCKUX
orepanusx.
YMeTb! OOyJaromniuiics: He OOyuaronmiics OO0y4aronmuiics OO0y4aronruiics
peuiaTh 3a1a4u U YMEET HIIH B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
YIpaKHEHUS HEIOCTaTOYHOMN HETIOJTHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
UCIIONIB3YSl OCHOBHBIC | CTCIICHU YMEET: COOTBETCTBUE COOTBETCTBHE CIIEYOIINX YMCHHIA:

METO/bI, U3yUYEHHbIE
B Kypce THHEHHOI
anredpe u
AHAJIIUTUYECKOU
TEOMETPHH;
OTIEPHPOBATE C

pelath 3aJa4uu u
YOpaKHEHUS
WCTIOJIB3YSl OCHOBHBIE
METOABI, U3YYCHHBIC
B Kypce JUHEHHOH
anrebpe u
AQHAJIMTUYECKOMN

CIIEAYIOMINX YMEHHUI:
pelaTh 3a1a4u U
YIpaKHEHUS
HCTIONB3Ysl OCHOBHBIE
METOAbI, U3YUYCHHBIC
B Kypce JTUHEeHHOU
anredpe u

CIEeYIOIINX YMEHUMN:
peuaTth 3a1a4uu u
YIpaKHEHUS
WCTIOJIB3YSl OCHOBHBIE
METO]Ibl, U3Y4YCHHbIE
B Kypce JJUHEeHHOH
anredpe u

peuarth 3a1auu u
YIpaKHEHUs
HCII0JIb3Ysl OCHOBHBIE
METO/Ibl, U3yUEHHbIE
B Kypce JUHEeHHON
anredpe u
AHAJTUTUYECKON
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KOMIUIEKCHBIMU TreoMEeTpuH; AQHAIUTHYECKOH aHAJIMTHYECKOM T€OMETPHH;
YHCITaMH. OTIEpUPOBATH C TEOMETPHUH; T€OMETPHH; OTIEpUPOBATH C
KOMIUTEKCHBIMHU OIIEpUPOBATH C OIIEpUPOBATH C KOMIUTEKCHBIMHA
YHCITaMH. KOMIUIEKCHBIMHA KOMIUTEKCHBIMHA yucnamu. CBo6OIHO
YHCITaMH. YHCIaMH. Y MCHHS orepupyer
JomyckaroTcs OCBOCHBI, HO PHUOOPETEHHBIMU
3HAYUTEIIbHBIE JIOITYCKarOTCs YMEHUSIMH,
OLINOKH, HEe3HAYHTENbHbIE MPUMEHSET UX B
TIPOSIBIISIETCS OIIMOKH, HETOYHOCTH, | CHTYaIHIX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS pU TIOBBILIEHHOH
YMEHHH, 10 Py AHAJTUTUYECKUX CII0’KHOCTH.
roKazaTeJieH, orepanusx, IepeHoce
oOyyaromuiics YMEHHH Ha HOBBIE,
HCTIBITHIBACT HECTaHJapTHbIC
3HAYUTEIIbHBIE CHUTYaIIH.
3aTpyJHEHUS IPU
OTICpUPOBAHNUH
YMEHUSIMHU TIPH UX
IIepeHoCe Ha HOBBIC
CHUTYyallHH.
BJIA/IETh: OO6yuatomuiics He | OOyuarommuiics B OGyuarouuiics OO0yuaromuiics B
HaBbIKAMHU BJIafieeT WA B | HEIOCTATOYHOM YaCTUYHO BJIaJICET: MIOJIHOM 00BeMe
NPUMEHEHHUS HEJJOCTaTOYHOM CTETICHH BIIaJIeeT: HaBBIKAMU HABBIKAMH | BIIaJieeT:
JMHEHHOHN anreOpbl U | CTENEHH BIAAEET HaBBIKAMH HaBbIKAMH | NPUMEHEHUS HaBBIKAMH
AHAJIIUTUYECKOU HaBBIKAMU IIPUMEHEHHUS JIMHEHHOW anreOpbl U | NPUMEHEHUS
TEOMETPUH K MPUMEHEHUS JTUHEWHOU anreOpbl 1 | aHATUTHICCKOU JTUHEHHOU anreOpsl 1
€CTECTBEHHOHAYYHBIM | JITHEHHOH anreOpsl M | aHATUTHYECKOH TeOMETPHUH K AHAJTUTHYECKOM
(puznaeckum n AHATMTHYECKOH TEOMETPHUH K €CTECTBEHHOHAYYHbIM | TE€OMETPHHU K
TEXHHIECKNM) TeOMETpPUH K €CTECTBEHHOHAYYHBIM | (pu3ndeckum u €CTECTBEHHOHAYYHBIM
3amagam. €CTECTBCHHOHAYYHBIM | ((DU3UICCKUM H TEXHUYICCKHM ) (pusruecknm u
(pu3mueckum u TEXHHYECKUM ) 3aagam. TEXHUYECKHUM)
TEXHUYECKUM) 3agadam. HaBbiku ocBoeHbl, HO | 3a1a4aM. CBOOOAHO
3a/1a4am. OOyyarouuiicst JIOTTyCKaroTCA MPUMEHSET
UCIIBITHIBACT HEe3HaYHTeNbHbIC MOJyYEHHbIE HABBIKH
3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, | B CUTYalUsIX
3aTpyJHEHUs PU 3aTpyJHEHUs IPU MOBBILICHHO
NPUMEHEHUH aHAJTMTHYECKHX CII0’)KHOCTH.
HaBBIKOB B HOBBIX orieparusx, nepeHoce
CHUTYaIHAX. YMEHHH Ha HOBBIE,
HecTaHJapTHbIC
CHUTYaIIH.
IIxana oueHUBAHUA IPOMEKYTOYHOH ATTECTALMM: 3a4eTa.
IIIkana oneHNBaHUSA Onucanne
Brinonnensl Bce 00s3aTelIbHBIE YCII0BUA MOATOTOBKH CTYIACHTA K
HpOMe)KYTOqHOﬁ aTTcCTaluu, NpeaAyCMOTPCHHBIC nporpaMMoﬁ
JOUCIUIIIINHEL. CTyneHT JeMOHCTPHPYET COOTBETCTBUE 3HAHUMU,

3auTeHo

yMeHI/II>'I, HAaBBbIKOB IMPUBCIACHHBIM B Ta6J'II/II_[aX HOK%&TCHCIX, ONCpupycT
HpI/I06peTeHHLIMI/I 3HaHUAMHU, YMCHUSAMU, HABbBIKaAMU, IPUMCHSCT UX B
CUTyalusax MOBBIIICHHON  CIIOKHOCTH. HpI/I 9TOM MOTYyT OBITH
JOMYIICHBI HC3HAUYUTCIIbHEIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS TIPU
AHAIIUTUYCCKUX OIlCpaluiax, ICPCHOCE 3HAHUN M YMCHI/II>'I Ha HOBBEIC,
HCCTAaHIAPTHBIC CUTYyalllH.

He 3auteno

He BbImonHeHBl 00s3aTeNbHBIE YCIOBUS TOATOTOBKM CTYJIEHTa K
IIPOMEKYTOYHOM  aTTECTalud, MPELYyCMOTPEHHBIE  IPOrpaMMOi
JUCLHUIIINHBI, UM CTYAEHT AEMOHCTPUPYET HEIOIHOE COOTBETCTBUE
3HAaHWW, YMEHUH, HAaBBIKOB NPUBEJECHHBIM B TaOJIMIaX MOKa3aTeleH,
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3HAYUTCIIbHBIC

JIONYCKAIOTCA  3HAYMTEJIbHBIE OIIMOKH,
3HaHWM, yMEHUH, HaBBIKOB I10 PsY IIOKA3aTeIeH, CTYJCHT UCIIBITBIBAET
3aTpylHEHUS IIpU ONEPUPOBAHHUH
YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

MIPOSIBIISIETCS.  OTCYTCTBHUE

3HaHUAMHU H

IIIxana oneHUBAHUS TEKYLIEro KOHTPOJIs.

HaumeHnoBanue KOHTPOJIA
pE3yNIbTaTOB O0YUYCHHUS

[Ixana oneHuBaHusd

Onucanue

PacuerHo-Tpaduueckas padora

Otnnuno - PaboTa cnana B
CpPOK, pacueTHas 1
rpaduueckas yactu
BBINOJIHEHBI BEPHO, JINOO
UMEIOTCS HEI0YEThI, HE
BJIMSIFOIIIME HA KOHCYHBIH
pe3ynbTar.

Xopoto - pacueTHas 4acTh
BBINOJIHEHA BEPHO, B
rpaUUeCcKOi YacTH €CTh
3aMeYaHus

VY 1OBIETBOPUTEIBHO - B
pacyETHOM YacTH €CTh
3aMey4aHusi, METO]]
BBITTOJIHEHUSI TpaduIecKoit
YacTH BHIOpAH BEPHBII
HeynoBieTBopuTensHO - B
pacyeTHOM U rpaduuecKoi
9acTsAX eCTh rpyObIe
3aMeyvaHusl.

3aganue Ha PI'P BeigaeTcs Ha
MIEPBOM 3aHITHH
COOTBETCTBYIOIIECTO pa3zeia
JHMCLHIUIMHEL K cIaeTcs o
OKOHYAHUU U3yUCHUS
COOTBETCTBYIOIIETO pa3jena
muctnIimHel. PI'P 1omkHEL
OBITH BBHIIOJIHEHBI U

0 OpMIIEHBI B COOTBETCTBUU C
TpeOOBAHUSAMHU METOANICCKUX
yKa3aHui Kadeapsl.

KonrponsHas pabora

OtnnuHo - PaboTa BEICOKOTO
Ka4yecTBa, YpOBECHb
BBITTOJIHEHHS OTBEUAET BCEM
TpeOOBaHUAM, TEOPETUUYECKOE
CoJIepKaHne Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MPOOEIoB,
HEO0XO/IMMBIE TIPAKTUIECKHE
HaBBIKU PabOThI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPEyCMOTPEHHbIE
mporpamMmoit oOydeHust
yueOHbI€ 33JJaHHs BBINIOJHEHBI,
100 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUYNTEIIbHBIC
OLIMOKH

Xopomuio - YpoBeHb
BBINOJIHEHHS pabOThI OTBEYaeT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
CoJIepKaHne Kypca OCBOCHO
YaCTUYHO, HO MTPOOETIBI He
HOCSIT CYIIECTBEHHOTO

3amuTa TeMbI BKIIOYAET
pelLIeHne 3a1a4 B ayAUTOPUH B
TEYEHHUE OJIHOM Iapel U
MIPOXOJHUT IOCIIE U3YUYECHUS
COOTBETCTBYIOLIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISFOIINX
OIICHUTH C(HOPMUPOBAHHOCTH
KomrieTeHi. Ha oTBeTHI
orBoauTcd 1,5 4Jaca.
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xXapakTepa, He00X0IUMbIe
NPaKTUYECKHE HaBBIKUA PAOOTHI
C OCBOCHHBIM MaTepUajIoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIE BUJIBI 3a/IaHUI
BBITIOJIHEHBI C OIIMOKAMH.

Y 10BIETBOPUTENHHO -
TeopeTnueckoe cofepxaHue
Kypca OCBO€HO YaCTHYHO,
HE00XO0UMbIE TPAKTUUECKUE
HaABBIKU pabOTHI HE
c(hopMHUPOBaHBI, OOJILITUHCTBO
MPelyCMOTPEHHBIX
IIPOrpaMMoOM 3aJaHui He
BBITNIOJIHEHO; MIPU
JIOTTOJTHUTEIIbHOU
CaMOCTOSITENIbHOM paboTe Hall
MaTepUaIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KaYeCcTBa
BBITIOJTHEHUS Y4eOHBIX
3aJ1aHHAMN.
HeynoBneTBopuTensHO -
TeopeTtnueckoe cofepxaHue
Kypca He OCBOEHO,
HE00XO0UMbIE TPAKTUUECKUE
HABBIKU pabOTHI HE
c(opMUpOBaHBI,
MPeyCMOTPEHHBIE
IIPOrpaMMoOi 3a1aHus He
BBINOJIHEHBI

TectupoBanue 1o NpoMACHHON

Tect conepxut 20 3agaHui,
IIPaBUJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET 1
6amny. Bpems rectupoBanus -
30 munyt. CTyneHTy
IIPEIOCTABIISETCS IBE MTONBITKH
JUTSI IPOXO’KJICHUS TECTa.

TectupoBanue
OCYIIECTBIISETCS, TMOO MpH
ITOMOUIY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMSL, TUOO
C MCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-33JJaHUi Ha OyMaKHOM
Hocurene. Bpems

Teme
MakcumanbHas OlleHKa 3a TeCT | TecTupoBanus 30 MuH. 3aTeM
- 20 6asnos. Tect cuntaercs OCYIIIECTBIISIETCS POBEPKA
YCIIEIIHO NPONUJICHHBIM, €CITH TecTa MPernoaBaTesieM 1
cTyneHT jnan ue meree 60% BBICTABJISIETCS OIIEHKA
NpaBUIBHBIX OTBETOB (HAOpan | COTIACHO METOIMKH
He MeHee 12 6aioB). BBICTABJICHUS OI[CHKH.

7.3. Ouenounvle cpeocmea

7.3.1 Texkymuii KOHTPOJIb

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

PI'P Nel, uacmp 1
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-1 1 0 2 0 2
A=11 3 2 B=|0 -3 3
4 0 -3 1 1 -1
3aganue Nel. Jlanbl MmaTpuiibl u

o 2 T
Boimonuuts aeiicreus: A +8B8°

2 2
3aganue No2. [TpogomKuTh JaHHOE MAaTPUUHOE PABEHCTBO (24+3B)" —44" ~64B =1

Y TIPOBEPUTH €r0 Ui MaTpull 4 U B u3 mepBoro 3agaHusl.

3asanue Ne3. BeluucinuTh onpeaennTenb IByMs ClIoco0aMu: pa3iokKEeHUEM I10 IIEPBOI CTPOKE U

Pa3IoKEHNEM 10 IEPBOMY CTOJIOLLY.
1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

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

3aganue NoS. PemuTh MaTpU4YHOE ypaBHEHUE AXB=C (naiitu X). Crenatb MpoBepKy.

O P R B I

3aznanue Ne6. Haiitu panr MmaTpuisl.

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 pewienutro cucmem JUHEHHBIX a/12e0pauiecKux ypagHeHui

3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cnenats npoBepKy.
X t4x,—x; =-2

2x, +2x,+3x; =7
3x,+6x, —2x; =1

3ananue No2. Pemuts cucremy u3 Nel meTonoM oOpaTHON MaTpHUIBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom I"aycca.
3aganue No4. PemnTh HEOTHOPOIHYIO cCUCTEMY MeToioM ['aycca. Haiitu oOmee pemenue u
YaCTHOE pEIICHHUE.
X +X,+2x;+3x, =5
3x,+2x, —4x, - 2x, =1
S5x, +4x, + 4x, =11
3amanne NoS. PemuTh ofHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, =9x,-9x, =0
4x, = 5x,+x,=0
3x,+3x, = Tx; —4x,=0
X, —3x, +2x;+5x, =0

PI'P Nel, uacmp 2
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3ananue Nel. Iloka3arh, 4TO BEKTOPBI m, n, p 00pasyroT 6a3uc B IPOCTPAHCTBE U PA3JI0KUTh
m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BekTop @ 1O 3TOMY Gasucy:
3aganue No2. JlaHbl BEKTOPHI m y " Bpiscauts — KOJUIMHEAPHBI JIN BEKTOPbI & 1 b
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—m.
A i
|| = 6+/2, |11| = 2, (m,m) =135", @ =6n —m.
ZB A(l;-1;2),B(3:3;2),C(7;1;2).

. Haittu , €Cl

. |a|
3amanue Ne3. Halitu | , €CIIH

3ananue Ne4. Jlan AABC

3aganue NoS. Ilpu kakux "X BEKTOPBI ay b MEePIECHANKYISPHBI?
a=(x;1;-4),b =(x-3;12; x).

3amanue No6. Haiitu muromanp mapauiesorpaMMa, OCTPOEHHOTO Ha BekTopax ¢ u b

_ A T
a=2m—-5n,b=m+n, ﬁ\:3,(ﬁ,ﬁ)=g.

m|=12,

3aganue Ne7. Haiitu miomans Tpeyroiabauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b,c

c
3asanue Ne8. JlaHbl BEKTOPBI >~ . BBIICHUTB — KOMILJIAHAPHBI JIM BEKTOPBL. ECiii BEKTOPHI HE

KOMIUTAHAPHBI, TO HAUTH 00bEeM MapauIeNieuIe/1a, TOCTPOSHHOTO Ha BEKTOPax ab.c u
OIIPEJICIIUTh — KaKyk0 TPOUKY OHH 00pa3yIoT.

a(l;-1,5),b(2;4,-2),c(3;0:1)
3aganue No9. Jlns nuHeitHOTO onepartopa A 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB

Ae,, Ae,, Ae, e,e

3 ABG 2> €3 Y HaittH 06
. 3amnucaTh MaTpully oneparopa A B 0a3uce U Haiitu oOpa3

sleMeHTa X .
Ae =7e +3e,—2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,
3aganue Nel(. Haiitu coOCTBEHHBIE 3HAYESHUS U COOCTBEHHBIEC BEKTOPBI JINHEWHOTO Oreparopa,
-4 1
y -( )
3aJJaHHOTO B HEKOTOPOM 0a3nce MaTpuIiei
PI'P Ne 1, uacmp 3

[ a [
Banmanue Nel. TIpsmas ! mpoxomut uepes Touky A mapamnensso Bextopy 9 . Ipamas >
IPOXOAUT Yepe3 Touky B mepnenmukynspro Bextopy 7 . HaiiTu Touky nepeceueHus NpaMbIX 1

3azanue Ne2. Jlana npsimas g . IIpsimas L npoxout uepes Touku 4 u B . Haittn paccrosuue ot

[ 1 .
TOYKU MIEPECeUeHHs MPSIMBIX ' M 2 JI0 MpsIMOM *.

j L 1x= -8t -3
"y =3t+4, A(4:0),B(7;3), [,:9x-12y+2=0.
3aganue Ne3. Haiitu paccTosiHUE OT TOUKH M, 110 mockoctH @ | mpoxopsei uepes Touky A

IepIeHIUKYISIPHO BEKTOpY ! , ecin M, 0;1;7), A(2;-1;4), 1(6;22;-3).

3aganue Ne4. HaiiTu yroa MexIy MIIOCKOCThI0 ¢ ¥ MIIOCKOCTHIO B , IPOXO/ISIICH Yepe3 TOUKH
A, B 1 C eomn @ Sx+y+4z-28=0, A(5:2;5),B(3;7;0),C(—4;-3;-1).

3aganue NoS. 3amucaTh KAHOHMYECKHE YPAaBHEHMS MPSIMOIL, 3aJaHHOM 0OLIMMH ypaBHEHUSIMHU.
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xX+2y-9z-10=0;
3x+4y+8z-24=0.

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

3 4 =2

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

3ananue Ne7. [lpsmas l poxoauT uepe3 Touku 4 u B. Ilpsamas /, IIPOXOAMT Yepe3 TOUKy M

NEePIEHAUKYIAPHO iockocTr & . HaiiTi yron Mexay mpsMbIMU ll u 12 U BBIACHUTD — JIEXKAT JIU
OHM B OJTHOM TUIOCKOCTH WJIU CKPEITUBAIOTCS.
A9;-3;1), B(4;,4,-5,M(-1;11;-11), a:2x+3y—z—-1=0.
(x+3)2 N y_2 _
3aganue Ne®. Jlns naHHOM KpUBOM 49 25 yKa3aTh (POKYCHI, SKCIICHTPUCHUTET,
nupekTpuckl. [Toctpouts KpuByr0, U300pa3uTh POKYCHI, TUPEKTPHUCHL.
9x* —25y* —18x+200y —616=0

3aganue No9. IlpuBecTu ypaBHEHHE KPUBOM K

KaHOHHMYCCKOMY BUY U IIOCTPOUTH KPUBYIO.

Ilpumepwt 6apuanmos KOHmMpoOILHBIX padom
Bapmuanr.

1. Haiiti 3Ha4eHUs1 MaTPUYHOI'O MHOTOUYJIEHA F(4)
s 5 -1 0
f(x)z—x +2x" —x+3,4 ={ 3 2]
-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
T -1

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BBIYHCTUTH ONpeeIUTENb IPUBEICHHEM K CTYIICHYaTOMY BUILY
4. Haiitu matpuily, oopaTHyto JaHHOH (a). Pemuth MaTpuuHOe ypaBHeHUe (0)
1 2 1

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

5. Pemutsb cucreMy ypaBHeHHH. YKa3aTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemmnth cucreMy ¢ moMoIibpo oOpaTHOi MaTpuilsl u o hopmymnam 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
Bapuant
1. Pacriucats pasnoskenue Bekropa ¥ 1o Bekropam 7>4>"
x={5-12,1} p=1{1,-3,0} ¢={L-11} r={0,-1,2}

) H
Y} (A"

2. Komnuneapusl mu Bektopsl ¥ u 47
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a=1{2,0,1) b={-231 p=2a+2b q=3a-2b

3 A A, A A,
. Jlana nmupaMmu1a ¢ BEpIIMHAMHU B TOYKaX 3%
A4(-2,4,8) A4,(4,-12) A4,(-8,7,10) A,(-3,4,-2)
Haiitu:

a) yros Mexay pedpamu A4, A4,

0) oObeM HpaMHIBI

. A A, 4,
B) JUIMHY BBICOTHI OIIYILIEHHOM Ha I'paHb 3

A A, A

I K pebpy 2773

4] Ly

') HAalTH AJIMHY MEIUaHbI, IPOBEICHHYIO U3 BEPIINHBI

4. BBIYHCINTD MUIOMA/b TAPAIIEIOrPaMMa, TTOCTPOSHHOT0 Ha BekTopax @ u O & — yron mexy
[l 1y

Bextopamu P u ¢

R ey T
a=2p+q b=p-3q p|=2 |q|=2 “Ty
Bapuant
1. Haiitu paccTosiHuEe OT TOUKHU M, IO INIOCKOCTH (M‘M2M3 ):

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

x+y+z-2=0

2. Boinucarh KAHOHMYECKOE YPaBHEHHE MTPSIMON: {x ~y-3z+6=0

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

3. HaiiTn TOUKY NnepecedeHns npsMoii ¥ IIOCKOCTH: | 1

. . 7. P(0;-1;3
4. Haiitu TOUKy A CHMMETPHYHYIO Touke P OTHOCHTEThHO mpsiMoii ! : ( T ) "

x-1 'y =z

1 -1 1,

5. Hanucatb ypaBHEeHHE IJIOCKOCTH & mpoxoasiiei yepe3 TOUKy M, Y NIEPIEHANKYJIAPHO
(MM,). M,(3;2;0) M, (415) M,(2;-14)

pAMOi : , , .

6. HaiiTi KocuHyc yria Mexy miockoctsmu & i %2

o, :3x—-y+3=0 a,:x=2y+5z-10=0

Bapuanm 3a0anuii mecma

-8 2 -6 -3 -13

1.1. HaiiTu paHr MaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BHIY =135

(l —2J _[—2 3 SJ
1.2. PemuTh MaTpUvHOE YpaBHCHHE -3 4 3 -10

X +2x,+x,=5
3x, —5x, +3x, =7

1.3. Pemuth cucreMy o ¢popmynam Kpamepa 2% +7x,—x; =13
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2.1. Hanucatp pasnoxeHue BeKTopa X 1o BEKTOpam par ¥={5-12.1] ,P= 11,-3.0} :
q= {1,—1,1} r= {0,—1,2}

2.2. BBIYHCINTH IUIONIAIb TApaIIeOrpaMMa, TOCTPOSHHOTo Ha BekTopax 4 u P @ — yron mexny
[l 1y

Bextopamu P u ¢
[AVAVA') &'} 4] (141 Tt
o=—

3=2p+q,b=p—§$, |P\=2,|q\=2, 4

2.3. Jlana nupaMuia ¢ BEpIIMHAMU B TOUKAX 44, 44, . 4 (6’1’3), 4,(6,-2,-3) , 4(2,2,0) ,

A,(-5,1,0)
HaifTH /Ty MeZMaHbL, IPOBEICHHYIO U3 BepLIMHEL ‘1 k pebpy A4,
x-2 y-3 =z+lI
3.1. HaiiTi TO4Ky mepecedeHns IpMOi u iockoern: | 1 —4 y ¥+y+22-9=0

. . 7. P(0;-1;3
3.2. Haiitu TOUKy R CHMMeTpUUHYIO Touke P OTHOCHTETBHO IpsMoii ! : (0:-1:3) u
-1y z

1

1 -1

. M
3.3. HamucaTh ypaBHEHHE IJIOCKOCTH & mpoXofsiel yepe3 TOUKy — © W NepreHIUKYISIpHO

npsmtoit (MiM:). M0(3;2;O)’ M, (41:5) M, (2-1:4)

X +4y’ 12

4.1. Jlana KxpuBasi BTOPOTO MOPSIJIKA x+16y+16 =0 TIonyunts kaHOHMYECKOE ypaBHEHHE

KPHUBOW U ITIOCTPOUTH .€€

' ] '
€ ,e, .6

4 2. COCTaBI/ITB ManI/II_Iy nepexona oT 6a3Hca €% k Gazucy , €clu

= Ze1 +e2 +ei, e —e, 82 +e}; e —e, +2€, +e
7.3.2 IlIpoMe:xyTOYHASI ATTECTAUSA
Bonpocuwl k 3auemy (1 cemecmp ounoit popmot 00yuenus)
Martpuliibl, TUIIBI MAaTPULL. OIlK-1
Onepanuu ¢ MaTpullaMu, UX CBOMCTBA. OIIK-1
YMHOXEHUE NPSIMOYTOJIBHBIX MAaTPHIL. OIlK-1
MartpuuHsasi popma 3aIucH CUCTEMbI JMHEHHBIX aIreOpandyecKux ypaBHEHUH. OIIK-1
OrnpenenuTeny U uX CBOMCTBA. OI1K-1
[Tonsarue onpenenuresns. MUHOPHI U areOpanyecKue TOMOJHEHHUS. OI1K-1
CucTeMbl TUHEWHBIX aNreOpandyeckux ypaBHEHH, OCHOBHbIE TOHATHUS U OIIK-1
OIpeieNICHusl.
[IpaBuio Kpamepa pemenust CUCTeM JIMHENHBIX YPaBHEHUM. OIIK-1
OO6paTHas MaTpulia U €€ BbIYHUCIICHHE. Y CIIOBUE CYIIECTBOBaHMS 0OpaTHOM OIlK-1
MaTpHULIBI.
Pemenue cucrem JIMHEHHBIX anredpandeckux ypaBHEHUN METOJ0M 00paTHOM OIlK-1
MaTpHULIBI.
Merop ['aycca pemenust CHCTEM JTMHEHHBIX YPABHEHUN. OI1K-1
PeieHne npon3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUN MeTonoM ['aycca. OIIK-1
Panr marpunel. Teopema Kponekepa — Kanemn. OIIK-1
OnHOpOAHBIE CHCTEMBI JIMHEMHBIX ypaBHeHMI. Kputepnii cylecTBoBaHuUs OIlK-1
HETPUBHAJIBHBIX PELICHU.
[TonsiTHe BekTOpa U JTMHEIHBIE ONlepally HaJl BEeKTopaMu, cBoiicTBa oneparuii. | OIIK-1
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Jluneiinas kKoMOMHAIIHS BEKTOPOB. OIIK-1
JIuneliHasg HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb I€OMETPUUECKUX OIIK-1
BEKTOPOB. Kpurtepuii TMHEIHOI 3aBUCHUMOCTH.
[Tonstue 6azuca. KoopauHatel BeKTOpa. OIIK-1
OpToHopMupOBaHHBIN 0asuc. Pa3inokeHne BeKTOpa 1o BeKTopam Oas3uca. OIIK-1
Ynopsi04eHHas TpOiKa BEKTOPOB. OIIK-1
CxansgapHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BE/ICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
Y cn0BUs OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JInHeitHbIe TPOCTpaHCTBA. OIIK-1
Martpuiia nepexoa ot 6a3uca K 6a3ucy. OI1K-1
CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYCHUST MATPHIIBI. OIIK-1
Cucremsl kKoopuHaT. /lekapToBbI IPSMOYIOJIbHBIE KOOpAUHATHI Ha mockoctu u | OIIK-1
B IIPOCTPAHCTBE.
[TonsspHas cucrema KOOpIMHAT. OIlK-1
Pa3nuynble TUIIBI YpaBHEHUH IIJIOCKOCTH M IIPSIMOM. OIlK-1
Boruncnenue paccTosHU MeX Iy IBYMsl TOUKaMU, TOYKOH u mpsimoii, Toukoit | OIIK-1
IJIOCKOCTBIO.
Boruncnenne paccToSHUS MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMHU. OIlK-1
Brluucnenue yrios Mexay AByMs IPSMBIMH, IIPSIMOM U IUNIOCKOCTBIO, IBYMsI OIIK-1
TJIOCKOCTSIMU.
Kpussie BTOpOro nopsijika UX reOMETpUYECKHE CBOKMCTBA U YPABHEHUS. OIIK-1
[TpuBeneHre KpUBOIl BTOPOTro MOPsIKa K KAHOHUYECKOMY BHUTY.
Kanonunueckue ypaBHEHHs SJUTUIICA, TUTIEPOOJIBI, TapaboJIb. OIlK-1
YpaBHEeHHE MOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonuueckue ypaBHeHus chepbl, SIUTHIICOUIA, KOHYCOB, TUIIEPOOIOUI0B, OIIK-1

11apaboJIONI0B.
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