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1. Hean, 3a1a4um U NVIAHUPYeMble Pe3yJbTAThl 00y4eHUsI
10 JUCIHHUILINHE

K 0CHOBHBIM yensim OCBOGHUS TUCLMILIMHBI «MaTtemaTHKa» clieyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB OOLIEl MaTeMaTUYECKON KyJIbTYpPbI;

- NpUOOpeTeHHue CTYJEHTaMHU IIHPOKOTO Kpyra MaTeMaTW4YeCKUX 3HAHWM, yMEHUH Hu
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K HMHIYKTHBHOMY M JI€yKTMBHOMY MBIIICHHIO
Hapsily ¢ pa3BUTHEM MaTEeMAaTUYECKON UHTYHIINH;

- YMEHHE CTyJCHTaMH pa3BUBaThb HABBIKM CaMOCTOSATEIILHOTO H3y4YeHHMs y4eOHOU u
Hay4YHOM JIUTEpaTyphbl, COEPKALIEH MAaTEMaTHUECKUE CBEICHUS U PE3YJIbTaThl;

- MOJTrOTOBKY CTYJEHTOB K JEATEJBHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHOMN
XapaKTepUCTUKON OakajaBpa IO HANpaBICHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCIOJIb30BaTh OCBOCHHBIE MaTEMAaTHUECKNE METO/Ibl B TPOGECCHOHATIBHOM 1€ TEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJH(HIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
U(ppoBOH TypOYJIIEHTHOCTH U BBICOKMX TEXHOJOTHYECKHUX PHCKOB COBpPEMEHHOH LM(pOBOI
HKOHOMUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCLHUILTUHBI «MaTeMaTHKay ClleyeT OTHECTH:

- OCBOCHHE CTYACHTAaMH OCHOBHBIX TOHSATHH, METOJO0B, (HOPMHUPYIOMIUX OOIIYIO
MaTeMaTUYECKY0 MOATOTOBKY, HEOOXOIMMYIO /ISl YCIIEIIHOTO PEIeHHs TPUKIIAAHBIX 3aa4;

- (hopMHUpOBaHKE Y CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIUX €T0
HaIMpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenne mo jaucnumimHe «MareMaTHkay  HampaBleHO Ha  (OpPMHUPOBaHUE
y oOy4aronuxcs ciaeayromux komnerenuuii B coorsetctBun ¢ @PI'OC (ypoBeHb OakanaBpuara) o
HanpasieHuto noarotoBku 15.03.03 Ilpuknagnass MeXaHHMKa, YTBEP)KIEHHOTO IPHUKa30M
MuHucTepcTBa HayKd M BhIciiero obpaszoBanus Poccuiickoit deneparuu ot 09.08.2021 N 729
(pex. ot 27.02.2023).

Koa n HaumeHoBaHMe NHaukaTopbl 10CTHKEHUS
KOMIIeTeHIUH KOMIIeTeHIIUH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1 ITpumeHsieT eCTECTBEHHOHAYUYHBIE U
€CTECTBEHHOHAYYHbIE U oOlIeMH)KEHEePHbIE 3HAHUS
OOIIeMH)KEHEPHBIE 3HAHUS, METO/IbI HOIIK-1.2 [IpumeHsier MeToAbl
MaTeMaTHYeCKOro aHalln3a u MaTeMaTHYeCKOro aHaJIU3a U MOJIETTUPOBAHUS B
MOJIEIMPOBAHUS B MPO(HECCHOHAIBHON npodeccuoHaIbHOM e TeNTbHOCTH
JeSITeJIbHOCTH
2. MecTO THCUMILVIMHBI B CTPYKTYpPe 00pa30oBaTe/IbHOM NMPOrpaMMbl

Jucnunnuna «MaTemaTHKay OTHOCUTCS K (aKyJIbTaTUBHBIM JTUCHUTUIMHAM.
Hucuurnnuna «MaTtemaTuka» 00ecleuynBaeT U3yueHue JUCIUTUIINH:

B obazamenvrou yacmu:

- MaTeMaTUYECKUI aHaJIN3;
- muddepeHnraIbHbIe YpaBHEHUS U KOMIUIEKCHBIN aHaJIH3;
- OCHOBBI BapHallMOHHOT'O UCUUCIICHUS;
- pusmka;
- OCHOBBI MEXaHUKHU;
- YpaBHEHUS MaTeMaTHYeCKOn (PU3UKH.

B uacmu, ghopmupyemoui yuacmuuxamu oo6pazoeamenbHbiX OMHOUEHUIL.



- TEOpUS YIIPYTOCTH;
- OCHOBBI (PU3MKH MPOYHOCTU M MEXaHUKA pa3pyLICHHUS;
- 1M(poBBIE TEXHOIOTMH BHIYUCIUTENIbHON MEXaHUKU;

- YCTONYMBOCTb MEXAHUUECKUX CUCTEM.

3. Crpykrypa M coaep:KaHHe TUCHUIIIHHBI

OO61mas TpyA0eMKOCTh IUCHHUIUTHHBI COCTaBIISIeT 2 3a4eTHBIX €ANHHUIIBI -72 Yaca.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

Ne . KoauuectBo | CemecTpbl
Buj yue6Hoii padoThl
n/n 4aCcoB 1
1 | AyauTopHble 3aHSTHSA 32 32
B ToM uncne:
1.1 | Jleknum - -
1.2 | CemuHapcKUe/IPAKTHUSCKUE 3aHATHS 32 32
1.3 | JJabopaTopHbIe 3aHITHUS 0 0
2 | CamocTosiTeIbHAs paboTa 40 40
B ToM uncrne:
2.1 | PI'P 16 16
2.2 | IloaroTroBKa K CEMHUHAPY 14 14
2.3 | IlogroTroBKa K 3a4eTy 10 10
3 | IIpomMexxkyTOUYHAsI aTTeCTAIUSA
Dx3ameH/aud.3auer/3aueT - 3auer
Hroro 72 72




3.2. TemaTuyeckuii IJIaH U3y4eHUs TUCHUIINHBI «MaTeMaTuKa)

n/n

Pa3genanl/TeMbl
TACIHUILTNHBI

TpynoemMKocTh, 4ac

Bce
ro

AynuTopHas padora

Jlex
005051

CemuHap
ckue/
MpaKkTU4e
CKHE
3aHSITHS

JlaGopa

TOpPHBIE

3aHATU
A

ITpakT
nyecka
s
MOATOT
OBKa

Camoc
TOsITE
JbHas
padort

Pazgen 1. Di1eMeHTHI JUHEHHOK
ajnredpbl

24

12

12

1.1

Tema 1. Matpuupbl, 1eiicTBUs Haj
MaTpHUIIAMU.

1.2

Tewma 2. Onpenenurenu, uxX CBOMCTBa U
BbIUKCIICHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHUM.

1.3

Tewma 3. OGpaTHast MaTpHIla U €€
BBIYUCIICHUC. ManI/I‘-IHaSI 3aIllnuCh
CHCTEMBI IMHEHHBIX YPAaBHCHUH.

1.4

Tema 4. CucteMbl TUHEHHBIX
anreOpanvecKux ypaBHCHU, OCHOBHBIC
MIOHSITHSI U OTIpeJiesieHus1. Penienue
CHUCTEM JIMHEHHBIX YPaBHEHUN METOA0M
Kpamepa, MeTo10M 00paTHOI MaTpHIIBI

1.5

Tema 5. Pelienue cuctem JIMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Martpuilbl. Teopema Kponekepa-
Kanennm.

1.6

Tema 6. Meroa I'aycca B
MPOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX
ypaBHeHUH. OHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH.

Pasnen 2. BekTopsbl.

20

10

10

2.1

Tewma 1. Jlunelinbie ornepanuu HaJ
BEKTOpPaMH, UX CBOMCTBA. JInHEelHbIE
KOMOMHaIMK BeKTOpoB. JInHelHo
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBbI BEKTOPOB.

2.2

Tema 2. ITonsitue 6asuca. KoopauHatst
BekTopa. KomnHeapHOCTS,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansipHO€ NIpOU3BEICHHUE
BEKTOPOB U €ro cBoicTBa. BekTopHoe
IIPOU3BENICHUE ABYX BEKTOPOB, €TO
CBOMCTBA.

24

Tewma 4. CmenianHO€ MPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBOMCTBA.




Brruncnenue oobema
napajenenumnena. Y cliopue
KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
OpTroHOpMUpPOBaHHBIH Oa3uc.
Brrurcnenue cKaJsipHOro, BEKTOPHOTO
U CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOPJIWHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3uce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHoCTh 1 6a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Martpuria nepexojia ot 6a3uca k 6azucy
npeoOpa3oBaHNe KOOPMHAT BEKTOPA
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUYCHUS
JIMHEHHOTO onepaTopa.

Pa3zgen 3. KoMIiekcHbIe YncIa 0
MHOI'0YJICHEI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucesl. PopMbl 3aMMUCH KOMIUIEKCHBIX
qucell.

3.2

Tewma 2. Onepanuu HaJ KOMIUIEKCHBIMU
yuciaaMu. Pasiioxxenne MHOTo4YIeHa Ha
MHOKHTEJIM OCHOBHASI TeOpeMa
anreOpbl

Pa3zgea 4. Anaauruueckas
reoMeTpHs

16

10

4.1

Tewma 1. Cuctemsl KOOpAWHAT.
PasnuuHble TUIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
MPSMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnoniokeHue
MPSIMBIX HA MJIOCKOCTH U B
MpoCTpaHCTBE. Boruncnenue
paccTOSTHUM MEXAY JBYMsI TOUKaMH,
TOYKOU U npsiMoii. BzanmHoe
PacCIIOJIOKEHUE IIIIOCKOCTEM.
Brrunciienue paccToOSHUN MEXITY
TOYKOU U IUIOCKOCTBIO

4.4

Tema 4. KpuBble BTOPOro nopsijika ux
r€OMETPUYECKHUE CBOMCTBA. Y pPaBHEHUS
AJUIATICA, TUTIEPOOITBI, TapadoIIbI
Oou1ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IpuBegeHne KpuBbIX BTOPOTo
MOpsiIKa K KAHOHUYECKOMY BH]TY.
IToBepXHOCTH BTOPOIO MOPSJIKa

Hrtoro

72

32

40




Conepxanne pa3aesoB IMCUUIITHHBI
Pa3nes 1. DiieMeHTBI JTHHEHHOMH ajaredpbl
Tema 1. Matpuupl, nelicTBUS HaJ MaTPULIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHME. MaTpuyHas 3alUCh CHUCTEMBbl JIMHEHHBIX
ypaBHECHUH.
Tema 3. OOparHas MaTpHla U €€ BbIYUCIIEHHE. MaTpuuHas 3aluch CUCTEMbI JIMHEWHBIX YPAaBHEHUH.
Tema 4. Cucrtembl JMHEHHbIX aJreOpandeckuX ypaBHEHUH, OCHOBHBIE MOHATHUS M ONpEACICHMUS.
Pemenue cucrem TMHEHHBIX ypaBHEHUI MeTo0M Kpamepa, MeTogomM 0OpaTHON MaTpHIIbI
Tema 5. Pemienune cucteMm JUHEHHBIX ypaBHeHUM MetonoM ['aycca. Panr wmarpunbl. Teopema
Kponekepa-Kanemnn.
Tema 6. Metoa ['aycca B mpoM3BOJIBHBIX CUCTEMAaX JIMHEWUHBIX ypaBHeHUH. OTHOPOIHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUN.
Pa3znea 2. BekTopsbl.
Tema 1. JIuHeliHble onepalyy HajJ BEKTOpaMH, UX CBOMCTBA. JIMHelHbIE KOMOMHAIIMK BEKTOPOB.
JIMHEHO HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsatue O6asuca. Koopaunatel BekTopa. KomimHeapHOCTb, OpPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
Tema 3. CkansipHoe IpOU3BENEHUE BEKTOPOB U €ro CBOiicTBa. BekTopHOE NpousBeneHue ABYX
BEKTOPOB, €TI0 CBOWCTBA.
Tema 4. CmemiaHHoe NpPOU3BENEHUE TPEX BEKTOPOB U €ro CBOWcTBAa. BrlunciieHne oObeMa
napajuiejienunena. Y cjloBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHbIH 0a3zuc. Berancienne cKaasipHOT0, BEKTOPHOTO M CMEUIAHHOTO MTPOU3BEICHUN
BEKTOPOB, 3a/laHHBIX KOOPJMHATaMU B OPTOHOPMHMPOBAHHOM Oa3uce. JIMHEHHBIE MPOCTPAHCTBA.
PasmepHocts u 0a3uc JHMHEHHOrO MNpOCTpaHCTBa. Marpuua mnepexoga oT Oasuca K 0Oasucy
npeoOpa3oBaHue KOOpPAMHAT BEKTOpa Npu u3MeHeHMHM Oa3uca. CoOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAUEHUS IMHEHHOTO OTepaTopa.
Pa3zgen 3. KoMiiekcHBIE YHC/Ia 1 MHOTOYJIEHBI
Tema 1. MHOXeCTBO KOMIUIEKCHBIX yucesl. DOpMBI 3alIMCU KOMIUIEKCHBIX YUCEIL.
Tema 2. Onepanuu HajJ KOMIUIEKCHBIMM YHWCIaMH. PasiojkeHue MHOrowIeHa Ha MHOXHUTEIU
OCHOBHas Teopema ajnreOpsl
Paznen 4. AHaIMTHYECKASA TeOMETPHUSA
Tema 1. Cuctemsl koopAMHAT. Pa3nuyuHble TUITBI YPABHEHUN IIJIOCKOCTH
Tema 2. Pa3znuyHble TUIIBI YPaBHEHUM NPSIMOM HA MJIOCKOCTH M B TPOCTPAHCTBE
Tema 3. B3auMHOE pacnojio)K€HHE NPSMBIX Ha IUIOCKOCTH M B INPOCTPAHCTBE. BrlumcieHue
pacCTOSIHUM MEXIy JBYMSI TOYKAMH, TOYKOM M MpsiMOM. B3anmHOE pacronokeHue IITOCKOCTEH.
Brluncnenue paccTosHUN MEKy TOYKON U IUNIOCKOCTBIO
Tewma 4. KpuBbie BTOpOTo NopsiJiKa UX TEOMETPUIECKHE CBOMCTBA. Y paBHEHUS JIITUIICA, TUIIEPOOJTHI,
napaboisl O0Iee ypaBHEeHHE KPUBOM BTOPOro nopsiaka. [IpuBeseHne KpUBBIX BTOPOTO MOPSIIKA K
KaHOHU4eCcKOoMy Buay. IloBepXxHOCTH BTOpPOTro nmopska

3.3 TemaTHKa NPAKTHYECKUX 3aHATHI N0 TUCHHUIINHE

«MaTemaTuka
[IpakTrueckoe 3anstue 1. MaTpuupl, 1eMCTBUS HaJ MAaTPULIAMH.
[Ipaktuueckoe 3ansarue 2. OnpenennuTenu, X CBOMCTBA U BbIYUCIICHHE. MaTpuuHas 3a1uch CUCTEMBbI
JIMHEUHBIX YPAaBHEHUH.
[IpakTuyeckoe 3anstue 3. OOpaTHas MaTpula U €€ BEIYUCICHHE.



[IpakTuyeckoe 3ansTue 4. CuCTeMbl JIMHEHHBIX aareOpandecKux ypaBHEHUI, OCHOBHBIC MOHITHUS U
onpezaeneHus. Pemenne cuctem JMHEMHBIX ypaBHeHuM meroaoMm Kpamepa, metonom oOpaTHOM
MaTpPHILIbI

[IpakTrueckoe 3ansatue 5. Pemenue cucteM TMHENHBIX ypaBHEHH MeTo10M ['aycca. Panr matpunpbl.
Teopema Kponekepa — Kanennu

[Ipaktnueckoe 3amsatue 6. Merox ['aycca B NpPOM3BOJBHBIX CHUCTEMax JIMHEWHBIX YpaBHEHUM.
OnHOpOHBIE CUCTEMBI JIMHENHBIX YPAaBHEHUI.

[IpakTrueckoe 3ansTue 7. BekTopsl. JInHEWHbIE onepaliny HaJl BEKTOPaMH, UX CBOWCTBA. JInHelHOE
MIPOCTPAHCTBO T'€OMETPUUECKUX BEKTOpOB. [loHATHE nMMHENHHONW KOMOMHAIMK BEKTOPOB. JIMHENHHO
HE3aBUCHMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Ipaxtuyeckoe 3anstue 8. [loHsTre 6a3uca MPOCTPaHCTBA FTEOMETPUUECKUX BEKTOpoB. KoopanHaTs
BekTOpa. OpTOHOpMHUpPOBaHHBIN Oa3uc. KomnmuHeapHOCTb, OpPTOTOHAJIBHOCTh U KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipaktuueckoe 3anstue 9. CkalsipHOE IPOU3BEACHHE BEKTOPOB M €ro CBOICTBa. YcJoBHE
OPTOTrOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOU3BEACHHUE JBYX BEKTOPOB, €r0 CBOWMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[IpakTnueckoe 3ansaTue 10. CMemaHHOE NPOU3BEACHHE TPEX BEKTOPOB U €T0 CBOICTBA. Bpiuncienue
o0bemMa Mapajulesienuneaa M MUpaMHIbl. YCIOBHE KOMILJIAHAPHOCTU BEKTOPOB. Brrumciienue
CKAJIIPHOTO, BEKTOPHOI'O M CMELIAHHOI'O IIPOMU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuyeckoe 3anstue 11. Jluneidinele mnpocTpaHcTBa. Pa3mepHOcTh M 0a3uc JHMHEHHOTO
npocTpaHcTBa. Martpuiia nepexojia ot 6asuca k 6asucy. IlpeobpazoBanue KoopuHAT BEKTOpa IpU
n3MeHeHuu Oasuca. JIuHeiHble onepaTopsl, eHCTBUA ¢ JIMHEHHbIMU onepaTopaMu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPULIbI

[IpakTnueckoe 3ansaTue 12. MHOXECTBO KOMIUIEKCHBIX YHcell. POpPMBI 3alIiCH KOMIUIEKCHBIX YHACE.
JleficTBAs HaJ KOMIUIEKCHBIMH YHCIAMH. Pa3nokeHne MHOTOWIEHa Ha MHOXHUTENIHW, OCHOBHAS
Teopema anreOpbl

[Ipaktuueckoe 3anarue 13. Cuctembl KOOpAUHAT. Pa3muuHbIe TUIIBI YpaBHEHU MJIOCKOCTH
[IpakTnueckoe 3anarue 14. PaznuuHble TUIIBI ypaBHEHHUH MIPSIMON Ha INIOCKOCTH U B TIPOCTPAHCTBE
[IpakTrueckoe 3ansatue 15. B3anmHoe pacnosiokeHHue MpsSMbIX Ha IUIOCKOCTH U B MPOCTPAHCTBE.
Beluucnenue paccTosHMM MEXAy ABYMs TOYKaMHU, TOUKOM M NpsAMOU. BeluucieHue paccTosHus
MEXKIy CKpPEUIMBAIOIIUMUCS MpPsAMBIMU. B3auMHOE pacnoyioKeHue IIIOCKOCTeR. Bbruucienue
PacCTOSHUI MEXy TOUKOW U INIOCKOCTBIO

[IpakTuueckoe 3anstue 16. KpuBblie BToporo nopsiaka ux reoMeTpuuecKre CBOWCTBA. Y paBHEHUS
JIIMIICa, rUnepooisl, mapadossl Oblee ypaBHEHHE KpHUBOIl BToporo nopsiika. [IpuBenenue kpuBoi
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUAY. [IoBEpXHOCTH BTOPOro nopsaxa.

3.4 TemaTnka KypCOBBIX IPOEKTOB (KypCOBBIX padoT)

KypcoBbie mpoeKTsl (KypcoBble paboThl) yU€OHBIM IJIAHOM HE PEYyCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeyeHue

4.1. HopmartusHbie 10kKyMeHTbI U ['OCThI

1. ®I'OC (ypoBenp OakaynaBpuara) mo HampapieHuro noarotoBku 15.03.03 Ilpuxiannas
MEXaHUKa, YTBEP>KACHHOTO NMPHKa30M MUHHUCTEpPCTBAa HAYKH M BBICIIEro oOpa3oBanus Poccuiickoit
®enepamnn ot 09.08.2021 N 729 (pen. ot 27.02.2023);

2. AxageMuyeckuii y4yeOHBIH TUIaH 1O HampaBieHuto noarotoBku:15.03.03 Ilpuknannas
MexaHuka, npoguis «IIporpaMmupoBaHue U LU(POBbIE TEXHOIOIUU B IUHAMHUKE M IIPOYHOCTH» -
ouHas. 2026.



3. OOpa3oBarenpHas mporpamMma Mo HampasieHuto mnoarotoBku: 15.03.03 Ilpuxnagnas
MexaHuka, npodmib «[IporpammupoBanue u mUPpPOBHIE TEXHOJIOTUU B JUHAMHUKE U TIPOYHOCTH) -
ounas. 2026.

4. Vxa3 IIpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparernn Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon denepaunn».

5. IIpuxaz MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 23.08.2017 Ne
816 «0O6 yrtBepxaenun Ilopsimka TpUMEHEHUS  OpPraHHU3AIUSAMHU, OCYIIECTBISIONTUMU
00pa3oBaTeNbHYI0 AESTENHHOCTh, AJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHH MPU peann3aii 00pa30BaTeIbHBIX MPOTPAMMY.

4.2.  OcHoBHas JUTEpPATypa

1. Topnau, b. A. MaremaTnka 1 aHaTUTHYECKast TEOMETPHS : Y4eOHUK 11t By30B / b. A.
l'opnau. — 2-e u3x., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — Tekcrt : aneKTpOoHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTeYHASI CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. Jlunelinbie anreOpa U aHAIMTUYECKAs TEOMETPHS : YdeOHO-MeToanueckoe mocodue / M. U.
CxkBopuoBa, 1. B. AatonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 ¢. — TekcrT : 3nekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTe Has cUCTeMa. —
URL.: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. MaremaTHka 1 aHaTUTHYECKasi reoMeTpus : yueOHukK / A. A. TyranGaes.
— Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — TexkcT :
AJIeKTPOHHBIH // JlaHb : 3nekTpoHHO-OnbmoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3  JlomoJiHMTEIbLHAS JIUTEpaTypa

1. Munocues, B. b. Kypc marematuku 11si TEXHUUECKHUX BBICIIUX YU€OHBIX 3aBEJCHU :
yaeOHoe ocodue / B. b. Munocues, B. I'. 3y6koB, B. A. JIsxoBckuii. — 2-€ u31., UCIp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 1 : AHanuTHueckas reomerpus. [Ipenenst u psbl.
OyHKIMM U Tpou3BoHbIe. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Tekcr : aneKTpoHHbIN // JIaHb : 31€eKTPOHHO-ONMOINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MmatemaTuku 17151 TEXHUYECKMX BBICIINX YYEOHBIX 3aBEJICHUM :
yaebHoe nocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeiHEHKO. — 2-€ U311,
uctp. — Cankrt-IletepOypr : Jlans, 2022 — Yacts 2 : ODyHKIUNA HECKOJIBKUX MTEPEMEHHBIX.
WurerpansHoe ucuncnenue. Teopus noist — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 2IeKTPOHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211355.

3. Kpartkuil kypc BbIcHIell MaTeMaTHKU [DJIEKTpPOHHBIA pecypc|: yueb. - DJeKTpoH. AaH. -
Mocka: JamxoB u K, 2017. - 510 c. [Pexxum  nmoctyma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ 3kpaHa.] .

4. bexnemumen, [[.B. Pemenue 3anau M3 Kypca aHaJIUTUYECKOHM TE€OMETPUM M JIMHEHHOMN
anreOpsl [ DNEKTPOHHBINA pecypc]: yued. mocodue - DieKTpoH. AaH. - MockBa: OU3MaTIIHUT,
2014. - 192 c. [Pexum noctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana.]

4.4 DaekTpoHHbIE 00pa3oBaTebHbIE PECyPChl

[IpoBeneHne 3aHATHI W aTTeCTAllMii BO3MOXHO B JHCTAaHIMOHHOM (opMaTe C NpPUMEHEHHEM
CUCTEeMBl JUcTaHIMOHHOro oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenport «MaremaTtukay 3JIEKTPOHHBIX oOpaszoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.
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Hazsanue D0OP

Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368

AHaJIUTHYECKAsi TEOMETPHSI https://online.mospolytech.ru/local/crw/course.php?id=2843

M . . .
aTCMaTHKa | aHaTrTHcckad https://online.mospolytech.ru/course/view.php?id=462

reoMeTpus

Paspabotanubie DOP BKJIFOUAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Mopsimoxk mpoBeneHust pabOT B JAUCTAHIMOHHOM (OpMaTe yCTAHABIMBACTCS OTACIbHBIMU

pacropsHKCHUSIMHU TIPOPEKTOpPA M0 YUeOHOH paboTe W/WilK IICHTPOM Y4eOHO-METOAMYECKON paOOTHI.

Kaxapiii cTymeHT oOecriedyeH HWHIMBUAYyalbHBIM HEOTPAHHYEHHBIM JIOCTYIOM K 3JIEKTPOHHON

Ononmoreke MOCKOBCKOIO IOJUTEXA

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

WuTepHeT-pecypchl  BKIIIOYAOT  y4EOHO-METOJMUECKUE MaTepuaibl B  JJICKTPOHHOM  BHJE,

TpeJicTaBICHHbBIE Ha caliTe mospolytech.ru B pasnene: «LleHTp MaTeMaTH4ecKoro 00pa3oBaHUsDY

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

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

[Tone3nsie yueOHO-METOAMYECKUE U MHPOPMAITMOHHBIC MaTePHAJIbI TIPEACTABICHBI Ha calTax:
http://exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyeHp pecypcoB MHPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceT «HTepHeT» i OCBOCHUS

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

4.5. J/InueH3M0HHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHHbIe mpodeccnoHalbHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB ceTu UHTepHET, JOCTYNHBIX AJIsl 0CBOCHHMS TUCIUIIUHBI:

HaumenoBanue Ccbuika Ha pecypc JocTtynHocTh

HNudopmanuonHo-cipaBoYHble CHCTEMbI

JocTtymnHa B cetn
WuTepuer 6e3
OTpaHUYCHUI

https://stackoverflow.co

Stack Overflow
m/

Hndopmannonnsie pecypesl Cetu

Koncymsratiloc http:// www.consultant.ru | Jloctymao

[Topran ®enepanbHbIX
roCyJIapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIapPTOB
BBICIIEr0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

J1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBI

Jlann https://e.lanbook.com/ JoctynHa B cetn
HNHuTtepuer 6e3
OTpaHUYCHUI
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IPR Books https://www.iprbookshop | [loctynHa B cetu
ru/ Wurepuer 6e3
OTpaHUYCHUHN

IpodeccnonanbHbie 6a3bl JAHHBIX

baza nannbIx HayyHOU http://www.elibrary.ru HoctynHo
AIEKTPOHHOU OMOTNOTEKH

(eLIBRARY.RU)

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

noJIuTeMaTHIecKast peepaTuBHO-
oubnuorpaduueckas u
HayKOMETPHYCCKas
(6bubmmomeTpuyeckas) 6a3a JaHHBIX

5. MarepuajJbHO-TeXHUYECKOe o0ecnevyeHne U CIUIITHHbI

MarepuanbHO — TeXHHYeCKas 0a3a yHHMBEpCHTETa O0ECIICUYMBACT NMPOBEICHUE BCEX BUJIOB
3aHSTHHA, TPEyCMOTPEHHBIX y4eOHBIM TUTAHOM, M COOTBETCTBYET JEHCTBYIOIIMM CAHUTAPHBIM H
MPOTHBOIOYKAPHBIM MIPAaBUJIAM U HOpMaM.

Kadenpa «Marematnka» He pacroyiaraet COOCTBEHHBIM ay TUTOPHBIM (DOHJIOM U HCTIOIH3YET
y4eOHbIe ayTUTOPUH U3 001Iero poHaa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH JIJIsi IPOBEJICHHSI HMHTEPAKTUBHBIX MPAKTUYCCKUX 3aHITHIA UCIIONIB3YIOTCS

KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToanuyeckue peKOMEeHAAMHU
6.1. MeToan4yeckue peKOMEeHIANUM JIJIs1 IPENoaaBaTeJIs
110 OpPraHu3anuu 00y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAaHHE CTYJEHTOB Ha TO, YTO MPAKTHUYECKH BECh
M3y4aeMblii MU MaTepHuall He TpeOyeT KakoW-Iu0o CrenuanbHON (JOTMOTHUTENBHON) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIEIIHO U3yUYeH, €CJIU CTYACHTHI OYIYyT MOCeIaTh 3aHITHSI, CBOEBPEMEHHO
BBITIONTHATH JIOMAIlIHAE 3aJaHusl M TOJIb30BaThCs (TPU HEOOXOAMMOCTH) CHUCTEMOW IJIAHOBBIX
KOHCYJIbTAIlMi B TEUYECHHE Kakaoro ceMmectpa. Bomemmue B kKypc JImHEeHHO#N anreOpbl pas3aeibl
SIBJISIFOTCS KJIACCUYECKUMH, B TO K€ BpPEMs OHM NPAKTUYECKA OPUEHTUPOBAHBI, TAK KaK MMEIOT
IMPOKOE PaCIpOCTPAHEHHUE MJIs PEUIeHUs Pa3HOro pojAa 3aJad BHYTPH CaMOM MaTEMaTUKH M
MPUKJIATHBIX 3a7a4. IX 0OCBOEHHE TOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apTyMEHTHUPOBAHO U SICHO
CTPOUTHh YCTHYK0 M NUCBMEHHYIO p€4b, YCHEIIHO NPHUMEHATh HAKOIUICHHbIE 3HAHMS B
poeCcCUOHATBHON AEATEIbHOCTH.

HeoOxomumo ¢ camMoro Havana 3aHSATHM pPEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JlaTh CHHCOK BOIPOCOB JJi MOJATOTOBKH K
3a4ery.

Ha nmepBoM 3aHATHH TIO JUCHUILTUHE CIEAYeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 BUjIe ¥ (popMax TEKyIIeH U MPOMEKYTOYHON aTTeCTAllUN MO AUCIMIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUSX JOIMYCKA K MPOMEXYTOYHOM aTTecTalllu, IPUMEHSIEMbIX BUAX
MPOMEKYTOYHOTO KOHTPOJIS.

N3noxenue TEOPETUUYECKOrO0 Marepuana JOJKHO COMPOBOXKAATHCS WILTIOCTPATUBHBIMU
MpuMepamMu, TIIATEIbHO OTOOpPaHHBIMH TPETOJaBaTeeM TakK, YTOOBI TEXHHYECKUE TPYIHOCTH H
BBIKJIAJIKM TIPU PEIICHUH 33Ja4d HE OTBJEKadud OT TJIABHOTO: OCMBICIECHUS HAEH U CYTH
NpUMEHsAeMbIX MeTo/I0B. CreayeT Bcerga yKa3blBaTh MPUMEPHI MPAKTHUUECKOTO TMPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOpMYII.
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[TpakTdeckue 3aHATHSA JTOJKHBI OBITH OPraHW30BaHbBI IPENOJaBaTeNIeM TakuM 00pas3oM,
yTOOBl  OCTaBAJIOCH BpeMsl Ha IEPUOJUYECKOE BBIIIOJIHEHUWE CTYyJIEHTaMH HeOOJIbIION
CaMOCTOSITENIbHON PabOThI B Ay JTUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenogaBaTenb, BeAyUIMl NpaKTUYECKUE 3aHATHUS, JIOJDKEH COIVIAaCOBBIBaTH Yy4eOHO-
TEMAaTUYECKHU TUIaH 3aHATUH C IEKTOPOM, UCIIOIB30BaTh €AMHYIO CUCTEMY 0003HAYECHUH.

[IpenogaBaTento cieayeT AJOOMBATHCS CUCTEMATUYECKON HENpepbIBHOM pabOThI CTYJEHTOB
B TEUEHHUE CeMeCTpa, HEOOXOAMMO BBISBIATH CHIIBHBIX CTY/JEHTOB W NPUBJIEKATh UX K HAay4yHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAZaX U KOHKypcax.

CTyneHT JOKEH OIyIIaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTEN] B JOCTHKEHUH KOHEYHOIO
pe3yabpTaTta: B IpHOOPETEHUH 00yYarOIIMMUCS TIPOYHBIX 3HAHWM, YMEHUHN U BJIaJICHUS] HAKOTICHHON
uHpopManuen s peleHus 3a1a4 B IpopecCUOHaIbHOM e TeTbHOCTH.

OO6pazoBaTeIbHBIC TEXHOJIOTHH.

[TpoBeneHue 3aHATUI U aTTECTALUil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEMbl JUCTaHIMOHHOrO o0yueHus yHusepcutera (CJO-LMS) Ha ocHoBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
MpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACIbHBIMHU
pacnopspKeHUSIMU TTPOPEKTOpa Mo y4eOHOM paboTe W/WiTu IEHTPOM y4eOHO-METOINYECKON pabOTHI.

6.2. MeToanuecKkue yKazaHus ISl 00y4aIOIIUXCS 110 OCBOCHHUIO

JAUCHHUIINHBI

Pa3zpen: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuiibl u onpenenutenu. [Ipexae Bcero, CTyISHT AOJDKEH MOHITH, YTO MaTpuUlla — ATO Tabiuia
yucen (mpuueM 3Ta TabJIuila MOKET UMETh OJMHAKOBOE YHCJIO CTPOK U CTOJIOIIOB, @ MOXKET OBITh U
MPSIMOYTOJIBHOM), @ OMIPEIeIUTENb- 3TO YUCIIO0, 3aAMTUCHIBAEMOE B BUJIE KBAAPATHOM TaOIUIIBI, TO €CTh
OTIpECIUTENN CYLIECTBYIOT TOJIBKO y KBaApaTHbIX Martpull. Cienyer oOpaTuTh 0c000€ BHUMaHUE
Ha OMepalrio YMHOKEHHUS MPSIMOYTOIBHBIX MATPHI] M TOHSTh, KAKUM MOTy4aeTCs MOPSA0K MAaTPHUIIBI
— npousBeneHusl. OcoOEHHOCTh MAaTpPULl TAKXKE COCTOUT B TOM, YTO INPOU3BEACHHE MATpHULl HE
MEPECTAaHOBOYHO, TO €CTh CJeNyeT 00sS3aTeNbHO YOEAUThCS B ITOM, PEIIUB COOTBETCTBYIOLIHE
3anaun. BaxkHbiM siBisieTcst moHsATHe oOpaTHOM MaTpulbl. Hasno 3HaTh ycioBHe CyIIECTBOBAHUSA
0o0paTHON MaTpUIbl U AITOPUTM ee mocTpoeHus. [locne ee BhIYMCIEHUS I1€1ecO00pa3HO AenaTh
MPOBEPKY TMPABWIBHOCTH PEIICHHUS, BBHITIOJHUB OMEPAIUI0 YMHOXEHUS (JOJKHA TOTYyYUTHCS
eauHUYHas Matpuna). I[lpu u3ydeHuw omnpenenuTeneil HaAO YETKO YCBOUTH MOHATHUS MHHODA,
anredpanvyeckoro JOMOJHEHUS, 3HaThb MHOTOUYHCIIEHHbIE CBOWCTBa ompeaenutens. [ ocBoeHus
TEXHHUKH BBIUMCIICHHSI OTIpEIeTTUTeNeH 11eJecoo0pa3Ho, BEIOpaB MPOU3BOILHBIN OMPEICTUTENb BhIIIIE
TPETHETO MOPSIJIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JI0KEHNE U IO CTPOKaAM U
o cron6iam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPEearouTUTENbHEe BBIOUPATh AJis
PACKPBITHS ONIPEICITUTENS, YTOOBI yIIPOCTHTH €ro BhruucieHne. Oco0eHHO 3 (HEKTUBHO BEIYHCIICHUE
OTIPEACTUTENS C MOMOIIBIO AIEMEHTAPHBIX MPEoOpa30BaHMM, MPUBOIAIINX €r0 K TPEYTrOoJIbHOMY
Buny. Ilpu m3ydyeHuu pemieHuii cucteM JIMHENWHbIX anredpanyeckux ypaBHeHuil (CJIAY) oOpature
BHUMAaHUE, MPEXJIEe BCEro, Ha MOHSATHE PEIICHUS CUCTEMBI U YCIOBHS CYIIECTBOBAHHUS PEIICHUN B
3aBUCUMOCTH OT COOTHOIIEHHUS MEXKIYy PAaH'OM MaTPHUIIbl, PAHTOM PACIIUPEHHON MATPUIIBI CUCTEMBI
Y YUCJIIOM HEU3BECTHBIX U ypaBHeHHMU. OOpaTuTe BHHUMaHHE Ha YCIOBUS MPUMEHEHHs (HOpMYI
Kpamepa u wmertoma oOpaTHOW MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPHl pelIeHUs
MPOM3BOJBHBIX CHCTEM JHUHEHHBIX anreOpanueckux ypaBHeHUl wmetogoM [aycca (BBeaeHue
0a3UCHBIX U CBOOOHBIX MIEPEMEHHBIX).

Pa3nen: DieMeHTHI BEeKTOPHOI aiaredpbl

[Ipyn w3yueHun naHHOW TeMbl HEOOXOAMMO OOpPAaTUTh BHUMAHHUE HA JIMHEWHBIC OMEpaIlMy Hal
BEKTOpPaMHM, Ha TOHATUS JIMHEWHOW HE3aBUCHUMOCTH M JUHEHHOW 3aBHCHUMOCTH BEKTOpPOB, Ha
(dbyHIaMeHTaIbHOE TOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca),
Ha pa3liokKeHHe BeKTopa Mo 0aszucy. 3HATh OmpeiesieHUue, TeOMETPUUYECKHE CBOMCTBA CKAJIIPHOTO,
BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUSI BEKTOPOB, (DOPMYJIBI JIJIsl MX BBIYMCICHHS B BEKTOPHOU
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U B KoopAauHaTHOU ¢opme. OOs3aTeNbHO 3HATH U YMETh MPOBEPATH YCIOBUS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH U KOMITJIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIUIEKCHBIE YMCJ1a 1 MHOTOYJICHBI

B sTom paszgene, mpexnae Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH pacIIUpeHHEM
TIOHATHUS JICHCTBUTENBHBIX YUCEN, 3HATh ONpeAeTIeHne U TpU (POPMBI 3aIUCH KOMIUIEKCHOTO YHCIIa
(anreOpanyueckyro, TPUTOHOMETPHUUECKYIO M IOKAa3aTEeNbHYIO), TEOMETPUUYECKYI0 HHTEPIpETaIIIo
KOMIUIEKCHOTO YHCIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKy MHOXKECTBOM KOMIUIEKCHBIX
YuCcel M MHOXXKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTH. 3HaTh (opmyny Ounepa. KomruiekcHbie
qrca MOXKHO M300pakaTh C MOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM miiockocTu. [losTomy onepanun
CIIOKEHMSI M BBIYUTAHMSI KOMIUIEKCHBIX YHCEJ MOTYT OBbITh CBEACHBI K ONEPALUSM CIOXKEHUS U
BBIYMTAHUS COOTBETCTBYIOIMX BEKTOPOB. Hano 3HaTh U yMETh BBINOJIHATH ONEPALlMH YMHOKEHHUS,
JICJICHUs], BO3BEJEHUS B IIOJOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alHiCaHHbIX B
TPUTOHOMETPUYECKOH (opMe, U3BJICUCHHS KOPHS N-Oi CTENIEHH M3 KOMIUIEKCHOro yncia. Cienyer
o0paTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YMCEJ SABJISETCS 3aMKHYTBIM, TO €CTh
nrobast anredpanydeckas onepanus HaJl KOMIUIEKCHBIMHM YHCJIaMU HE BBIBOJUT 3a Mpeeibl 00JacTu
KOMIUIEKCHBIX uncen. Hago 3HaTh pa3nuyHble BUABI Pa3/IoKEHUS MHOTOYJIEHA Ha MHOKUTENH IS
CllyyaeB, KOT/Ia Cpequ KOpPHEW MHOrowieHa MOTYT OBITh KpaTHble, KOMIUICKCHBbIE KOpHH. ODTH
CBeZIeHHsI OyJyT HCIIOJIb30BAThCs, HANPUMEP, B UHTETPAJIbHOM HCUMCICHUM IPU BBIYUCICHUU
UHTETPajoB OT JpOOHO-pallMOHATBHBIX (YHKLUMH, OpU pEIIeHUH JHUHEHHBIX OJHOPOAHBIX
¢ depeHIMaTbHBIX YPaBHEHUH N-T0 MOPsAKa C IOCTOSHHBIMU KO3 pULIMeHTaMu.

Pa3nesi: AHaIMTHYECKasi TeOMeTpHust

[Ipy u3ydyeHUH aHATUTHUYECKOW TE€OMETPUM CIEIyeT, MPEeXJae BCEero, MOHATh, UTO €€ 3ajadei
SBIISICTCS M3yUYEHUE M€OMETPUUECKUX OOBEKTOB MPU MOMOIIY aHAIUTHYECKUX METOJIOB alreOphl U
MaTeMaTHYeCKOro aHajiu3a. B OCHOBE Takoro mnojaxoia JEXKHUT METOJ KOOpAUHAT, BIIEPBBIE
cucreMaTHyecku npuMeHeHHblid P. Jlekaprom. OcCHOBHbIE HMOHATHS T'€OMETpUM (TOYKa, IpsMasd,
IJIOCKOCTh) SIBJISIFOTCSL HEONpEAENseMbIMM, U JUISI UX ONUCAHMS MPUMEHSETCS aKCHOMAaTHYECKHM
METO/1, TO3BOJISIIOLINM yCTaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM TOUEK
MPSIMOW M MHOKECTBOM JEUCTBUTEIBHBIX YHMCEN U, TAKUM OOpa30M, BBECTH CHUCTEMY KOOpPJIUHAT.
Hano getko ycBOUTH pa3nuuHble (JOPMBI ypaBHEHHH MPSIMON M MJIOCKOCTH YMETh HNEPEXOAUTH OT
0J1HOM (opMBI K ipyroif. ClelyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PEIIEHUS KJIACCUYECKUX 3a7a4
AHAJIUTUYECKOU F€OMETPUH O B3aMMHOM PACIIONIOXKEHUH MPSMBIX U IUIOCKOCTEM, YMETh ONPEAEIATh
YTJIbl U PACCTOSIHUSI MEXKIY PA3IMYHBIMU F€OMETPUUECKUMHU O0BEKTaMHU.

VYcenemHoe U3ydeHne TUCHMIUIMHBI «MaTemaTuka», npuoOpeTeHrne HeOOXOIUMBIX KOMIETEHIHH,
YMEHUM ¥ HAaBBIKOB BJIQJICHUS MaTeMaTHYECKMM amnmapatoM TpeOyeT OT CTYAEHTOB OOJIbLION
camMocCTosTeNbHOM padoThl. HeoOxoaumMo oOpaTuTh BHUMaHHE, YTO KOJIMYECTBO YaCOB, OTBOJIUMBIX
Ha CAMOCTOSITEJIBHYIO paOOTy B COOTBETCTBUH C yUECOHBIM IIJIAHOM, OOJIBIIIE YUCIIA YACOB, OTBOIMMBIX
Ha BCE BUJIbl ayIUTOPHBIX 3aHATHM.

CamocTtosTenpHas paboTa SBISETCS OJHUM W3 BHIOB y4eOHBIX 3aHsTHH. Llems caMocTosTenpbHON
paboThI — MPAKTUIECKOE CAMOCTOSATEIHHOE MOJIYYCHHUE CTyIEHTaMU HABBIKOB PabOTHI B MPOTrpamMme
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, pACCMATPUBAEMBIX B IPOLIECCE U3YUEHUS TUCLUTUINHBI.
AynutopHas camocCTosTeNIbHas paboTa Mo AMCUUILIIMHE BBIMOIHICTCS Ha y4eOHBIX 3aHATUAX IOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIaBATENS U IO €T0 3a/1aHUIO.

Bueayautopnas camocTtosiTenbHas paboTa BBIMONHIETCS CTYIACHTOM IO 33JaHUIO MPErnoaBaTels,
HO 0€3 ero HemoCPeACTBEHHOTO YUacTHsL.

3aoauu camocmoamenvHou padomsl CmyOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON yueOHO! paboThI;

- OCBOEHHE COAEPKAHUSI TUCLUILINHBI;

- yriryOneHue cofepKaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIUILIMHBL,

- UCIIOJIb30BaHKME MaTepuasa, COOpPAaHHOTO U MOJYyUYEHHOTO B XOJI€ CAaMOCTOSITeNIbHBIX 3aHATUN s
3¢ hEeKTUBHON MOATOTOBKHU K 3a4ETy.

Buowt éneayoumopnoii camocmoamenvHoil pabomoi:

- BBITIOJIHEHUE pacueTHO-rpaduyeckux padborT;
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- IOATOTOBKA K 3a4ETy;
- IOATOTOBKA K CEMHUHApY;

J111s1 BBITIOJIHEHUSI JIF0OOT0 BUJIAa CAMOCTOSITETIbHOM pabOThl HEOOXOAMMO MPOUTH CIICAYIOIIHNE ITAIbI:
- OTpeAeICHNE 1IEITU CaMOCTOSITEIbHON paboTBhI;

- KOHKpETHU3allus T03HABaTEIbHOM 3a7a4u;

- CaMOOIIEHKA FOTOBHOCTH K CaMOCTOSITEJIbHON padoTe;

- BBIOOp a/1eKBaTHOTO crioco0a AeHCTBHS, BEAYIIEro K PELICHUIO 3a/auu;

- IUTAHUPOBaHHUE PabOThI (CAaMOCTOSATENILHON WM C IOMOIIBIO ITPETIOaBaTells) HaJl 3alaHUEM;

- OCYIIECTBJICHHE B TIPOLIECCE BBIIOJHEHUS CAMOCTOATENBHOW pPabOThl  CaMOKOHTPOJIS
(IpOMEKYTOYHOTO ¥ KOHEYHOT'0) pe3yIbTaTOB pabOThl M KOPPEKTHUPOBKA BHITIOIHEHHS paOOTHI;

- peduiexcus;

- Ipe3eHTaIMs padOTHI.

7. MDOHA OLCHOYHBIX CPEACTB

B mporecce 00ydeHHst HCTIONB3YIOTCS CIEAYIONINE OIIEHOYHbIE ()OPMBI CAMOCTOSITENTFHOM PabOTHI
CTYJICHTOB, OIICHOYHBIC CPEICTBA TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH W IIPOMEKYTOUHBIX
aTTecTalui:

- pacueTHO-rpaduIecKue padboThI;

- KOHTPOJIbHBIE Pa0OTHI;

- TECTUPOBAHUE;

- 3a4er.

OrneHOYHBIC CpEACTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIC 3aJIaHUs
WHIUBUIYATBHO JUTS KXKI0TO 00YYaroIIerocs.

B pe3ynbrare ocBOSHUS TUCIUTUIHNHBI (MOAYIS) GOPMHUPYIOTCS CIICAYIOIINE KOMICTCHITHHN:

Koa xomMnereHuun HanmeHnoBaHue KOMIIETEHIIUH BBINIYCKHHUKA

OIIK-1 Crioco6eH NpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIENHKEHEPHbIE
3HaHHUS, METO/bl MATEMATHUECKOT0 aHAJIN3a U MOJIETTMPOBAHUS B
1po¢eCCUOHATILHOM JIeTEIbHOCTH

7.1 MeToabl KOHTPOJIS U OLIEHNBAHUS Pe3YJIbTATOB 00y4eHUA

HaumenoBanue
Bun konTpOns
KOHTPOJIS KpaTkas xapakrepucTika KOHTPOJIs
Ne /it pe3yIbTaToB
pe3yIbTaToB PE3yJIbTaTOB O0YUYCHHUS
o0yueHus
00y4YeHHsI
OOyuaromuiics B~ TeUeHHE  CeMecTpa
Pacuetno- CaMOCTOSITENIbHO BBITIOJIHAET PSJI PAacUETHO-
1 rpaduydeckas Texymunii rpapuueckux pabor mo Teme pasgena. Ilpu
pabora MIPOBEpKE MPEnoaBaTeslb OLEHUBAET Ka4eCTBO
oopmiIeHHs], MPaBUIIBHOCTH PACUETOB.
Pemienue KOHTPOJIbHOM paboThI
OCYIIECTBIISIETCS. HAa IIOCIEAHEM 3aHATUU
uzydaemoro pasnena. KonrtponbHas pabora
KoHntpoinbHas . Y pas N P
2 AGoTa Texymumii BBITIONHSETCS ~ HMHIUBUIYATbHO  KaXKIBIM
p ctyneHtoM. Ilpu mnpoBepke mpernoaaBareib
OIICHWBAET TPABHIBHOCTH TPOU3BEICHHBIX
pacuerTos.
. TectupoBaHue MPOBOAUTCS HA IOCIEIHEM
3 Tect Texymmit P P N A &
3aHATUM u3y4yaeMol Tembl. TectupoBaHue
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OCYWIECTBIIsICTCSI,  TUOO  TpU  MOMOIIHU
KOMITBIOTEPHOI CHCTEMBI TECTHPOBAHMUS, JINOO
C HCIIOJIb30BAaHMEM BBIJIAHHBIX TECT-33JJaHUN
Ha OymaxkHom Hocutene. B pamxax
TECTUPOBAHUS IPOBEPACTCS 3HaHUE
TEOPETUUECKOM Oa3bl.

4 3auer

[IpomexyTouHbII

[TpomexxyTounasi arrectanus OOydYalOMIMXCS B
dbopMe 3auera MOPOBOAUTCA IO pe3yjbTaTam
BBIMIOJIHEHUSI BCEX BHJOB Yy4eOHOW paboThl,
MPElyCMOTPEHHBIX YU€OHBIM IJIAHOM I10 JaHHOI
JUCIUIUIMHE,  OpU  3TOM  YUYHUTBIBAIOTCS
pe3yNbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAa€MOCTH
B TedeHHe ceMecTpa. OLeHka cTeneHu
JOCTHKEHHUSI  OOyYaroUIMMHCS  IIaHUPYEMBIX
pe3yabTaToB  OOydeHHs IO  JMCLUIUIMHE
MIPOBOAMTCS IPETNOAaBaTENEM, BEAYIIIUM 3aHATH
[0 JHUCLUUIUIMHE METOAOM S3KCIIEPTHON OLIEHKH.
[To wroram mnpPOMEXKYTOUHOW aTTECTAllUU I10
JUCLIUIUINHE BBICTABISETCS OLEHKA «3a4TE€HOM,
WM «HE 3a4TEHOY.

7.2.

IIIkana 1 KpUTEPUN OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUsI

[Tokazarenem oneHMBaHUS KOMIETEHLIUN Ha Pa3IMYHbIX dTanax ux GopMUpOBaHUS SBISETCS
JOCTHKEHHE 00yUalOIMMUCS MIIAHUPYEMBIX Pe3yJIbTaTOB O0YUYEHHUs IO AUCHUIUINHE (MOIYJIIO).

KpuTtepuu oneHuBaHus

IMoka3zareanb
2 3 4 5
3HATh: OO6yuatontuiics OObyuaronuiics Obyqatormiics OO6yuatomtuiics
TEOPEeTHYECKUE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
OCHOBBI JINHEHHOM MIOJTHOE OTCYTCTBHE HETOJTHOE YaCTHYHOEC MIOJIHOE COOTBETCTBHE
anreOpsl U HITH HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE CIIETYFOIIMX 3HAHUIA:
AHATUTHYECKOM COOTBETCTBHE CIIEYIOINX 3HAHUIA: | CICAYIOUIMX 3HAHUN: | TCOPETHUCCKHUE
reOMETpPUH, CIIEMYIOIINX 3HAHUI: | TEOpeTH4ecKue TEOPETHYECKUE OCHOBBI JIMHEHHOMN
KOMILJIEKCHBIE YHCIA. | TEOPETHYECKUE OCHOBBI JIMHEHHOU OCHOBBI JINHEWHOH anreOpsl u
OCHOBBI JIMHEHHOMN anreOpsl U anreOpsl U AHAJTMTUYECKOM
anreOpsl u aHATMTUYECKON AHAIIUTHYECKOM reoMeTpHH,
aHAJMTUYECKOM reOMETPHH, rEOMETPHH, KOMIUIEKCHBIC YHCIIA.
reoOMEeTpHH, KOMIUICKCHBIE YHCIa. | KOMIUIEKCHbIC uncia. | CBOOOIHO omepupyer
KOMIUIEKCHBIEC YHCIIA.. Homyckarorcst MpUOOpPETEHHBIMU
HE3HAYHUTENIbHbIE 3HaHHUSIMHU.
OIIMOKHU, HETOYHOCTH,
3aTpyAHEHUs IIPU
AHAJIMTHUYCCKUX
OTepaIusX.
YMeETh: OO0yuatromruiics He OO0yuaromnuiics OO0yuaronuiics OO0yuatronruiics
pemarh 3a1aud u yMEET WJH B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
yIPaXKHEHHSI HEIOCTATOYHOM HETOJTHOE YaCTUYHOE MOJIHOE COOTBETCTBHE
UCIIOJIb3YsI OCHOBHBIE | CTEIICHU YMEET: COOTBETCTBHE COOTBETCTBHUE CIIEIYIOIIMX YMEHUIA:

METO/IbI, H3yUCHHBIC
B Kypce JIMHEHHOU
anredpe u
AHAIUTUYECKOU
TeOMETPHH;
OTIEPHPOBATH C
KOMIIJICKCHBIMH

pelmaTh 3a1a4u 1
YIpaXKHEHUS
UCTIONB3Ysl OCHOBHBIE
METO/bI, U3y4YECHHBIE
B Kypce JIMHEIHON
anredpe u
AHAIMTUYECKOU

CIEeIYIOINX YMEHHH:
pelaTh 3a1a4n 1
YIpaXHEHUS
HCIONB3YsI OCHOBHBIE
METOJIbI, N3y4YEeHHBIE
B KypcCe JIMHEHHOU
anrebpe u

CIIEAYIOUNX YMEHHII:
pemaTh 3a1a44 U
yHpaKHEHUs
HCIOJIb3Yys OCHOBHBIE
METOIbI, U3yUECHHBIC
B Kypce JTMHEHHOU
anredpe u

pelmaTh 3a1a4u 1
YOpaKHEHUS
UCTIONB3YsI OCHOBHBIE
METO/BI, U3y4YECHHBIE
B Kypce JIMHEIHON
anredpe u
AHAIMTUYECKOU
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YHCIIaMHU. TCOMETPHH; AHAJTMTHYECKOM AHATUTHYECKOM TCOMETPHH;
OIEePHUPOBATH C TCOMCTPHH; TCOMETPHH; OIEePHUPOBATH C
KOMITIEKCHBIMH OTIePHPOBATH C OIIEPHPOBATH C KOMITIEKCHBIMH
YHCIAMU. KOMITJICKCHBIMH KOMITJICKCHBIMHU gucinamu. CBOOOHO
YUCIaMU. qucaaMu. YMEHHUs orepupyer
JHormyckarorest OCBOCHBI, HO pHOOPETEHHBIMHU
3HAYMTEIIbHBIC JIOITy CKAFOTCS YMCHHUSIMH,
OIIIHMOKH, HE3HAYUTCIIbHBIC MIPUMEHSET UX B
TIPOSIBISIETCS OmMOKH, HETOYHOCTH, | CHUTYaIHsIX
HEJIOCTaTOYHOCTh 3aTpyIHEHUS TIPH MTOBBIIICHHOM
YMEHHH, 110 PALY AHATUTHYECKUX CJIO’KHOCTH.
roKas3aTeJiei, onepanusx, epeHoce
00yJaroIMics YMCHUH Ha HOBEIC,
HCIIBITHIBAET HECTaHJapTHEBIC
3HAYUTENIbHBIE CUTYAIIHU.
3aTpyAHCHUS MIPH
OTIePHPOBAHUHU
YMCHHSAMH TIPU UX
mepeHoce Ha HOBEBIE
CHUTYAIIUH.
BJaJeTh: OO6yuatontuiics He | OOyuarommuiics B Obyuatommiics OO0yuarommiics B
HaBBIKAMHU BIIaJICET WIN B | HEJOCTATOYHOM YaCTUYHO BJIAJICCT: ITOJTHOM 00BbeMe
IPUMEHECHUS HEA0CTATOYHOM CTEIICHH BIIAICET: HABBIKAMHU HaBBIKAMM | BIIAJEET:
JIUHCHHOM aNreOpbl U | CTCIICHH BJIaJceT HABBIKAMU HAaBBIKAMH | MPUMCHCHHS HaBBIKAMU
AQHAIIUTUYECKOU HaBBbIKAMU IIPUMEHEHHUS JIMHEHHOM alreOpsl U | MIPUMEHEHHs
T€OMETPHUH K MIPUMEHEHHUS JIUHCWHOW areOphl U | aHAJTUTHYCCKOM JUHEWHOU anreOphl U
€CTECTBCHHOHAYYHBIM | JTMHEHHOW anreOphl U | aHAIUTHYCCKOM TECOMETPUH K AHATMTHYECKOMN
(puzmueckum u AHATMTHYECKOMN TCOMETPHUH K €CTECTBEHHOHAYYHBIM | TEOMETPHH K
TEXHUIECKUM ) TEOMETPHUH K €CTECTBCHHOHAYYHBIM | ((PU3NIECKUM 1 €CTECTBEHHOHAYYHBIM
3a7a4am. €CTECTBEHHOHAYYHBIM | ((PU3UICCKUM H TEXHUYECKUM) (pu3maeckum u
(pu3maecknm u TEXHUYICCKHIM) 3a/1a4am. TEXHUYCCKHUM)
TEXHUYECKHUM) 3a;agaM. Haspiku ocBoeHsl, HO | 3agagam. CBOOOIHO
3a/aqam. OObyuaronuiics JIOITy CKaroTCs MpPUMEHSET
HCIIBITHIBACT HE3HAYNUTEbHEBIE MOJIYYCHHBIC HABBIKU
3HAYUTEIBHBIE OLITHOKH, HETOYHOCTH, | B CUTYaIHsIX
3aTPYAHCHUS MIPH 3aTPyAHCHUS MPH MOBBIICHHOH
MPUMCHCHUN AHATUTHYCCKUX CJIO’)KHOCTH.
HAaBBIKOB B HOBBIX orepanusx, nepeHoce
CUTYAIHSIX. YMCHUH Ha HOBEIC,
HECTaHIapTHEIC
CUTYaIlUu.
Mlxkana OlICHUBAaHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalmm: 3auerTa.
IIkana oneHUBAHUS Onucanue
BrimosiHeHBI Bce 00s13aTelIbHBIE YCJIOBUS NMOATOTOBKHU CTYACHTA K
IIPOMEKYTOYHOM  aTTECTalllH, IPEAYCMOTPEHHBIE  INPOTPaMMOM
JUCLUIIIINHBI. CTyI[eHT ACMOHCTPUPYCT COOTBETCTBUC 3HaHI/II>’I,

3auteHo

YMEHHM, HaBBIKOB IIPUBE/ICHHBIM B Ta0JIMLAX MMOKa3aTeseil, onepupyer
nproOpPETEeHHBIMU 3HAHUSMH, YMEHUSMHM, HaBbIKAMH, IIPUMEHSET UX B
CUTyalUsX MOBBILIEHHONW cjoXHOCcTU. [Ipm 3TOM MOryT OBITH
JIOIYIIEHbl HE3HAYUTENbHbIE OIIMOKHM, HETOUHOCTH, 3aTPYyAHEHUS MPU
AQHAJIMTUYECKUX OIEpalUsX, IIEPEHOCE 3HAHWW M YMEHHHW HA HOBBIC,
HECTaHJAPTHBIC CUTYALUU.

He 3aureno

He BbINONHEHEBI 0043aTENIbHEIC yCJIOBUd TIOATOTOBKM CTYACHTAa K
HpOMe)KYTOQHOP’I aTTeCTaluu, npeaAyCMOTPCHHBIC nporpaMMoﬁ
JUCHUIITIMHBI, UJINW CTYACHT ACMOHCTPUPYET HEIOJIHOC COOTBCTCTBUC
3HaHPII>i, YMGHHﬁ, HaBBIKOB IIPHMBCACHHLIM B Ta6n1/1uax HOKa3aTeHeI>’I,
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3HAYUTCJIIBHBIC

JOMMYCKATCA 3HAYUTCIIBHBIC OIHI/I6KI/I,
3HAHUW, YMEHU, HABBIKOB MO Py MOKa3aTeNIei, CTyA€HT HCIIBIThIBAET
3aTpyAHEHUA IIPU  OIEpUPOBaHUU
YMEHUSIMH MPU X IEPEHOCE HA HOBBIE CUTYAIIUU.

MPOABIACTCA OTCYTCTBHC

3HaHUSAMHU H

IIkana oueHUBaHKUS TEKYIIEro KOHTPOJIA.

HanmMeHnoBaHme KOHTPOIIS
pe3yALTaTOB O0YUCHHS

[IIxana oneHUBaHug

Onucanue

PacuetHo-rpaduueckas pabota

OtnuyHo - Pabota cnana B
CpPOK, pacueTHas U
rpaduveckas 4acTu
BBITIOJIHEHBI BEPHO, JTHOO
UMECIOTCS HEJIOUCThI, HE
BIIMSIONINE Ha KOHSYHBIN
pe3yJbTar.

Xopouio - pacyeTHasl 4acTh
BBINOJIHEHA BEPHO, B
rpaduueckoit 4acTu ecTh
3aMeYaHus

Y 10BJIETBOPUTEIIHHO - B
pacyeTHO YacTu ecTh
3aMe4aHusi, METOJT
BBITTOJIHEHHS TpadUIeCKOit
94acTH BBIOpaH BepHBIN
HeynoBneTBopHuTENbHO - B
pacueTHO# 1 rpaduIecKoit
4acTsAX eCTh rpyObIe
3aMeYaHusl.

3aganue Ha PI'P BeigaeTcst Ha
MIEPBOM 3aHSITUU
COOTBETCTBYIOUIETO pa3aena
JUCIIAIIINHGBI ¥ CIAETCS 110
OKOHYAHUH U3y4ECHHS
COOTBETCTBYIOILIETO pa3eia
muctuIuinHel. PI'P momkHbl
OBITh BBLIIIOJHEHBI U
0(hOpMIICHBI B COOTBETCTBUU C
TpeOOBAHUSIMU METOANYECKUX
yKa3aHu# Kadeapsl.

KonTponbhas padbora

OtnuuHo - PaboTa BeICOKOTO
Ka4ecTBa, YPOBECHb
BBITIOJTHEHHSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
MIOJTHOCTBIO, 03 IPOOEIIOB,
HEOOXOMMbIE IPAKTHYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuaioM chOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
IporpaMMoii 00ydeHusI
yueOHbIe 3aJJaHHsI BBITIOTHEHBI,
1100 HEKOTOPHIE U3
BBITTOJIHEHHBIX 3a7[aHUI
coJlepKaT He3HAUUTEIbHbIE
OLINOKHU

Xopomio - YpoBeHb
BBITIOJIHEHHSI Pa0OTHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHU, TEOpETUIECKOE
coJiep’KaHue Kypca OCBOEHO
YaCTUYHO, HO MPOOETIHI HE
HOCSIT CYIIECTBEHHOTO

3amuTa TeMbl BKIIOYaeT
pelieHue 3a1a4d B ayJUTOPUH B
TE€YEHHE OJIHOM Maphl U
IPOXOJUT TOCIIE U3yUCHHS
COOTBETCTBYIOIIETO

pasznena. bunersl COCTOAT U3
BOIPOCOB, MO3BOJISIFOIINX
OLIEHUTH CHOPMUPOBAHHOCTH
komneTeHuii. Ha oTBeTsI
oTBoauTcA 1,5 Jaca.
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XapakTepa, HeoOXOUMbIe
MPAKTHYECKHE HAaBbIKU PabOThI
C OCBOCHHBIM MaTepHajOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpPBIE BUJIbI 3a1aHUI
BBITIOJIHEHBI C OLIMOKaMH.

Y 10BIIETBOPUTEIIBHO -
TeopeTtnueckoe comepx aHue
Kypca OCBOEHO 4aCTUYHO,
HEOO0XOMMbIE IPAKTHYECKUE
HaBBIKH PabOTHI HE
c(hopMupOBaHbI, OOJIBITUHCTBO
IIPELYCMOTPEHHBIX
MPOrpaMMOi 3aIaHUH HE
BBITIOJTHEHO; TIPH
JOIIOJIHUTEILHOU
CaMOCTOSITENILHOM paboTe Hajll
MaTepuaIoM Kypca BO3MOXKHO
MOBBIIIICHIE KaueCcTBa
BBITIOJTHCHHSI YICOHBIX
3aJlaHUH.
HeynosnerBopurensHo -
TeopeTnueckoe conepxaHue
Kypca He OCBOEHO,
HE0OXO0IMMbIE MPAKTHYECKUE
HaBbIKU paOOTHI HE
c(OpMHPOBAHBI,
Mpe1yCMOTPEHHbIE
IpOrpaMMoii 3a1aHus HE
BBITIOJTHCHBI

TectupoBaHue 10 NPONIECHHON

Tect conepxut 20 3a1aHui,
MPaBWIbHBIN OTBET Ha 1
3a/laHue COOTBETCTBYET 1
6auty. Bpems TectupoBanusi -
30 munyt. CtyneHry
MIPEIOCTABIISAETCS JBE MOMBITKI
JUISL IPOXOKIEHMSI TECTA.

TectupoBanue
OCYIIECTBIISACTCA, TUO0 TIPH
IIOMOLIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHHSI, TUOO
C UCIOJIb30BAaHUEM BbIJAHHBIX
TeCT-3aJIaHui Ha OyMaKHOM
HocuTele. Bpems

TeMe
MaxkcumanbHas OLIEHKa 3a TeCT | TecTupoBaHusa 30 MuH. 3aTeM
- 20 6amnoB. TecT cunTaeTcst OCYILECTBIISIETCA MPOBEPKA
YCIENTHO MPONICHHBIM, €CITH TecTa Mperno/iaBaTesieM u
cTyneHT jgan He meree 60% BBICTABJISIETCS OLICHKA
MPaBUIILHBIX OTBETOB (HAOpanm | COTIIACHO METOIUKH
He MeHee 12 6aioB). BBICTABJICHUS OLIEHKH.

7.3.  Ouenounvle cpeocmea

7.3.1 Texkymuii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenus pacuemno-cpaguueckux paoom (PI'P)

PI'P Nel, uacmp 1
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-1 1 0 2 0 2
A=]1 3 2 B={0 -3 3
4 0 -3 1 1 -1
3apnanue Nel. JIaHbl MaTpuIibl "

o 2 T
Bsimonauts peiicrus; A° +8B"

(24+3B)’ —44> —6A4B =N

3aganue No2. [TpogomKUTh TaHHOE MAaTPUYHOE PABEHCTBO
U IPOBEPUTH €r0 JUId MaTpull A U B U3 nepBoro 3aJaHusl.
3amanne No3. BUucanuTh onpeneauTeNnb IByMsl CIIOCO0aMu: pa3ioKEHUEM I10 TIEPBOM CTPOKE U
Pa3IoKEHUEM 110 IEPBOMY CTOJIOIY.

1 0 -1 2
02 1 -1
1 1 -1 1
1 1 -2 1
3ananue Ne4. /Inst naHHOW MaTpUIIbl HAWTH o0OpaTHYIO MaTpuily. CrenaTh MPOBEPKY.
1 0 2
1 1 0

-1 2 3

3aganue NoS. Pemiuth MaTpUYHOE YpaBHEHUE AXB=C (maiitu X). CnenaTh IPOBEPKY.

a3 1 25 3 (5]

3aganue No6. HaliTu paHr MaTpuiibl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHUHBIX A12e0pauiecKux ypasHenuil
3apanue Nel. Pemnts cucremy metogom Kpamepa. Crnenats npoBepky.

X +4x, —x; =-2

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

3x, +6x,—2x; =1

3amanne No2. Pemmth cuctemy u3 Nel MeTomoM 00paTHOI MaTpPHIIBL.
3aganue Ne3. Pemuth cuctemy u3 Nel merogom ["aycca.
3amanne No4. Pemnth HEOTHOPOIHYIO CUCTEMY MeToIoM ["aycca. Haiitu oOriee pemenue u
4acTHOE pELICHHE.
X +x,+2x;+3x, =5
3x, +2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3amanne NoS. Pemmth 0fHOpOAHYIO cUcTeMy MeToqioM [aycca. Haiitu oGmee pemenue 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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3amanue Nel. Iloka3aTe, 4TO BEKTOPBI m, n, p o0pa3yroT 0a3zuc B MPOCTPAHCTBE U PA3IOKHUTD
m=>1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BekTop ¢ 110 3TOMY Oa3UCY:

7 _
3aganue No2. Jlanbl BekTopsl ' m ™" . BBIACHUTH — KOJUTMHEAPHBI T BEKTOPBI ¢ 1 b

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—-m.

A
Bamanune Ne3. Haiitu ‘E‘,ecnn ’m’:6ﬁ’ ﬁ‘zz’ (m,n) =135, @=6n-m.
MBC o ZB o A(-1:2), B(3:3:2), C(T:1:2)

3ananune No4. Jlan

Sagarme No5. Tlpu kakux 'x' BekTopsl @ n b NEPIEHIUKYIISIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu rutomans napasienorpaMmma, IoCTPOSCHHOTO Ha BekTopax ¢ u b

_ 7AN T
a=2m-5n,b=m+n,|m|=12, ﬁ\zs,(m,ﬁ):g.

3aganune No7. Haittu miomans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ananue Ne§. JlaHbl BEKTOpbl ~ ° ~ ° ~ . BBIAICHUTH — KOMIUTAHApHBI JIM BEKTOPHI. Eciin BEKTOpHI He
o a,b,c
KOMIUTaHAPHBI, TO HAUTH 00bEeM MapaliiesienuInea, IOCTPOCHHOTO Ha BEKTOpax "

OTIPEACIUTh — KaKyI0 TPOUKY OHH 00pasyIoT.
a(l;-1;5),b(2;4;-2),c(3;0:1)
3amanne No9. [[ns nuHEHOTo onepaTopa A 3agaHbl 00pa3bl 0A3MCHBIX JIEMEHTOB

Ae , Ae,, Ae, e,e

3 A BG 2 €3 i1 06
. 3anucaTh MaTpuily oneparopa A B Oa3uce Y HailTu oOpa3

ayeMeHTa X .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,

X=2¢ —4e,+e,

3ananue Nel(0. Haiitu coOcTBeHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO ONEpaTopa,

(33
3aJIaHHOTO B HEKOTOPOM 0a3rice MaTpHIIei
PI'P Ne 1, uacme 3

[ 7l [
Bamanue Nel. Tlpsmas ! mpoxomut uepes Touxy A mapamrensuo Bexropy 4 . ITpsamas 2
TIpoxouT uepes Touky B mepnenamkymsapuo Bextopy 7 . HaifTi Touky mepecedeHus mpsaMbIX 1

3amanue No2. Jlana npsimast g . IIpsimas £ npoxout uepes Touku 4 u B . Haittn paccrosuue ot

[ 1 .l
TOUYKH [IEPECEUEHUS IPAMBIX ' U 2 710 mpsAMOil 3.

Jx=-8t-3
Yy =3t+4, A(4;0),B(7;3), [,:9x—-12y+2=0.

3anganue No3. HailiTu paccTossHHE OT TOYKH M, 10 Tiockocti & | mpoxosiiieii yepe3 TOUKyY A
IepIeHIUKYISIPHO BeKTOpy /! , eciu M, 0; 1;7), A(©2;-1;4), 1(6;22;-3).

3azmanue Ned4. Haiitu yroa Mexay IIockKocTbio & ¥ IIIOCKOCTHIO B, HPOXOJsLIE Yepe3 TOUKN
A, B | C ooqy @3X+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3aganue Ne5. 3anmcarh KAHOHUYECKUE YPaBHEHUS NMPSAMOIL, 3alaHHOM OOLIMMU YpaBHEHUSIMHU.
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x+2y-9z-10=0;
3x+4y+8z-24=0.
3apnanue Ne6. Haiitu TOUuKy nepecedyeHus npsiMon !y nnockoctn @ YIoJl MEK1y HUMH.

l'x+2_y_z—1

3 4 -2

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

3aganue Ne7. Ilpsamas g IpOXOoauT uepe3 Touku 4 u B. Ilpsamas L IIPOXOAUT Yepe3 TOUKy M

. [ [
MEePIEeHIUKYIISAPHO TTockocTH & . HaiiT yron Mekay NpsIMBIMA ' U 2 ¥ BBISSCHHTD — JIEKAT JIH
OHH B OJTHOM TUTOCKOCTH WUJTU CKPEITUBAIOTCS.
A9;-3;1), B(4;4;-5, M (-1;11;-11), a:2x+3y—z-1=0.
(x+3° ¥ _
3apanue Ne8. JIns maHHOW KpUBOU 49 25 yKazath (POKYChI, IKCIICHTPUCHUTET,
TUpeKTpuchl. [TocTpouTh KpUBYIO, H300pa3UTh POKYCHI, TUPEKTPHUCHL.

9x* —25y° —18x+200y —616=0

3aganue Ne9. IlpuBectu ypaBHEHHE KpUBOIl K

KaHOHUYECKOMY BUY U MIOCTPOUTH KPUBYIO.

Ilpumepor 6apuanmoé KOHmMpoOILHBIX padom
Bapmuanr.

1. Hatitu 3HaueHns MaTpUiIHOTO MHOI'O4JICHA F(A)

f()c)z—x3 +2x> —x+3,4 :[_1 Oj
3 2

-2 0 8 1 -5

-8 2 -6 -3 -13

2. HaiiTu panr MaTpuilsl IpUBEIECHUEM K CTYIIEHYaTOMY BUY =3B s

3. BeluucnuTh onpeaeanTenb NpUBEIeHUEM K CTYIIEHUaTOMY BUY
4. Haiitu matpuity, oopatHyto naHHOH (a). Pemuts MaTpudyHoe ypaBHeHue (0)
1 2 1

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

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 00lee U 0JJHO YaCTHOE pelieHue (a).
Pemuth cuctemy ¢ momoIeio 00paTHO MaTpullel u o popmynam Kpamepa (6)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
3x,+7x, = 2x; —4x, =4 3x,=5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x,+7x,—x; =13
Bapuant
1. PacnicaTs pasnosxkenue Bektopa X mo sexropam P> 97"
x={5-12,1} p={1-3.0} g={L-L1} r={0,-12)

b 9
My w

2. Komnuneapnst mu Bektopsl P u 49
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a={2,0,1} b={-231} p=2a+2b q=3a—2b

3

A A,A,A
3. JlaHa nupaMuja c BEpUIMHAMM B TOUKax ~ 1727374,
Al (_27 43 8) AZ (47_15 2) A3 (_87 7’10) A4 (_35 45 _2)
Haiitu:

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

0) 00beM MHUPaMHIBI

B) JUTMHY BBICOTHI OMYIIIEHHON Ha TPaHb A A4,

. A 4,4,
T') HATH ATTMHY MEIUaHbl, IPOBEACHHYIO U3 BEPIIUHBI 1 K pedpy

4. Beruuciurhb oAb nmapajuieiiorpamma, NOCTpOCHHOT'O Ha BEKTOpax au b a _ YToJ MCKIAY
7\ w

0w w

BCKTOpaMu p u q

vy amy T
a=2p+q b=p-3q p|=2 |q|=2 —y
Bapuanr
1. Haiftu paccTosiHUE OT TOUKH M, 10 TUTOCKOCTH (MM, M, ):

M,(-9;10;2) M, (0;7;-4) M,(4:8-1) M,(-213)
{x+y+z—2:0

2. BeIMucaTh KaHOHHYECKOE ypaBHEHHE MPSIMOit: L~ 7 3z2+6=0

x=2 y-3 z+1

1 1 -4 I/Ix+y+2z—9=0_

(0;-1;3) "

3. Haiit TOUKy nepecedeHust NpssMON U IIIOCKOCTH:

P

. . . P
4. Haiitn touxy 11 cummerpranyio Touke P otHOCHTENBHO mpsivoit £

x-1_y_:z
1 -1 1

. M
5. Hamucatp ypaBHEHHE TUIOCKOCTH & TIpoXoAsiiei yepe3 TOUKy ~ ° U MEePHeHIUKYIISPHO

upsnioii (MiM2), Mo (3:2:0) M, (41:5) M, (2-14)
6. Haiftu kocuHycC yriia Mexay MI0CKOCTIMU Oy %

o,:3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

1.1. HaitTu panr mMaTpulibl IPUBEICHUEM K CTYIIEHYATOMY BUTY =3B 5 7

[1 —2] _(—2 3 5}
1.2. Pemmts MaTpu4HOE ypaBHEHHE -3 4 3 -10

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

1.3. Pemuts cucremy no ¢popmynam Kpamepa 2% +7x,—x, =13
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2.1. Haniucatp > PA3TIOKEHUE BEKTOPA X 10 Bekropam P 4" {5 12 1} , p :{1’_3’0}

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

3

w (A}

2.2. Beruncaurs miomaab nmapajiciorpaMmma, IOCTpOCHHOI'O Ha BEKTOpax adn b a _ YToJq MCKAY
7\ w

BCKTOpaMHu p u q

v ¥ T
a=2p+q b=p-3q pl=2 la|=2 “T%
2.3. Jlana nmupamMuia ¢ BEpIIMHAMHU B TOYKAX A1A2A3A4. 4 (6’1’3), A2(6’_2’_3), 4,(2,2,0) ,

A4 (_57 15 0)
Haii A A, A
AuTH JJIMHY MCAWAaHbI, IIPOBCACHHYIO U3 BECPIINHBI 'K pe6py 2773

x=2 y-3 z+1

W x+y+22—9=0.
P(0;-1;3) "

3.1. Haiitu TOUKY HepeceueHust MPSIMOM | IUIOCKOCTH: | 1 —4

B

3.2. Haiitn Touky *! cUMMeTpUUHYIO Touke I oTHOCHTENBHO MpsAMOit L

x—1 _)
1 -1

z
|

3.3. Haniucath ypaBHEHUE IJIOCKOCTH & MpoXosinei yepes TOuKy M, 4 NEePIEHINKYIISIPHO
(MM,). My(3;2;0) M, (41:5) M,(2-1;4)

X’ +4y* —

IpsAMON

4.1. Jlana KxpuBasi BTOPOTro Nnopsiika 12x+16y+16=0 [TonyunTh KAHOHHYECKOE YpPABHEHUE

KpUBOH U MOCTPOUTH .€e

’ ’ ’

4. 2 COC"&&BI/ITBWManI/ILIy nepexojia ot Gasuca €>€26 g Gasucy ©1°%°% | ecim

Zel +e,te; e =e—e +e; e =¢ +2e2 +e;
7.3.2 IIpoMexyTOUHASL ATTECTAIUSA
Bonpocut k 3auemy (1 cemecmp ounoii ghopmul 00yuenus)
MaTpulibl, TUIIEI MATPHIL. OIIK-1
Onepanyu ¢ MaTPUILIAMH, HX CBOMCTBA. OIIK-1
YMHOKEHUE MPSIMOYTOJIBHBIX MATPHIL. OIIK-1
Marpuynas ¢hopma 3aIucy CUCTEMBI JIMHEWHBIX aJIreOpandecKiuX ypaBHEHUH. OIIK-1
Onpenenureny U X CBOMCTBA. OIIK-1
[TonsiTue onpeaenuTens. MUHOPHI M anreOpandecKue JOMOJTHCHUS. OI1K-1
CucTeMbl TUHEWHBIX anreOpanveckux ypaBHEHHUH, OCHOBHBIC MTOHITUS U OIIK-1
ONPEICIICHUSI.
IIpaBuno Kpamepa pelieHus: CHCTeM JTMHEHMHBIX YPaBHEHHI. OIIK-1
OOpaTHas MaTpuIia U €€ BEIYUCIICHHE. Y CIIOBUE CYIIECTBOBAHHS 0OpaTHOM OIIK-1
MaTpHIIBL.
Pemienue cuctem TMHEHHBIX anreOpandyeckux ypaBHEHHH METOI0M 00paTHOM OIIK-1
MaTpHIIbIL.
Metop ["aycca pelieHusi CUCTEM JIMHEWHBIX YPABHEHUH. OIIK-1
Penienue npou3BoJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeTo1oM ["aycca. OIIK-1
Panr matpungpl. Teopema Kponekepa — Kamemm. OIIK-1
OnHOpOAHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHH. KpuTepuii cyecTBoBaHUs OIIK-1
HETPUBUAIBHBIX PEIICHUH.
IlonsTHE BEKTOpA M TMHEHHBIE OIlepalliid HaJ BEKTOPaMH, CBOMCTBA OIEepaIii. OI1K-1
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JIluHelHas KOMOMHALIMS BEKTOPOB. OIIK-1
JIuHeiiHas HE3aBUCUMOCTb U JIMHEHAs 3aBUCUMOCTb T€OMETPUUYECKUX OIIK-1
BeKTOpoB. Kpurepuil 1uHEHHON 3aBUCUMOCTH.
[Tonsitue 6aszuca. KoopauHaTel BeKTOpA. OI1IK-1
OproHopMupOBaHHBIN 0a3uc. Pa3noxkeHne BeKTopa mo BeKTopam 0as3uca. OIIK-1
YnopsigoueHHasi TpOMKa BEKTOPOB. OIIK-1
CkanspHoe, BEKTOPHOE M CMEIIAHHOE TTPOU3BEICHNE BEKTOPOB B OIIK-1
OpPTOHOPMHPOBAHHOM Oa3uce.
Y CcnoBUsl OpTOTOHANBHOCTH, KOJJIMHEAPHOCTH M KOMIIJIAHAPHOCTH BEKTOPOB. OI1K-1
JIuHelHbIe MPOCTPaHCTRA. OIIK-1
Marpuiia nepexoja ot 0asuca k 0a3ucy. OIIK-1
CoOCTBEHHBIC BEKTOPBI M COOCTBEHHBIC 3HAYCHUSI MATPHIIBL. OIIK-1
Cucremsbl KOOpAHHAT. [leKapTOBBI MPAMOYTOJIbHBIE KOOPAUHATHI Ha MIockocTH U | OITK-1
B IMPOCTPAHCTBE.
ITosisipHas cucteMa KOOpAMHAT. OIIK-1
Paznuynble TR YpaBHEHUM MIIOCKOCTH U MPSIMOM. OI1K-1
Bolunicnienue paccTossHUM MeXay ABYyMsl TOUKaMH, TOUKOH U npsiMoii, Toukor 1 | OIIK-1
IJIOCKOCTBIO.
BrlunciieHue paccTOsSIHUSL MEXIY CKPEIIMBAIOIMMUCS OPSIMbIMHU. OIIK-1
Brruucnenue yrioB Mex1y AByMs IPSIMbIMH, IPSIMOM U TUIOCKOCTBIO, IBYMSI OIIK-1
TIJIOCKOCTSIMHU.
KpuBblie BTOporo nopsijika ux reoMeTpu4eCcKre CBOMCTBA U YPABHEHHUS. OIIK-1
[IpuBeieHre KPUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BHUJTY.
KaHoHHMYecKHe YpaBHEHHMSI SJUIUIICA, TUIIEPOOJIbI, MapadoJIbl. OIIK-1
YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonnueckue ypaBHeHHS cepbl, IIIUIICONIA, KOHYCOB, TUIIEPOOIIONIOB, OIIK-1

mapaboJIOHIOB.
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