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

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBL «MaTeMaTukay clieyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHuYeCKON KyIbTYpHhI;

- IpuoOpeTeHHre CTYACHTaMU IIUPOKOro Kpyra MaTeMaTHYeCKHX 3HAHWM, YMEHHH Hu
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW NHTYUIINH;

- YMEHHE CTyJIeHTaMH pa3BUBAaTh HABBIKK CAMOCTOATEIBHOTO H3Y4YECHUS Y4eOHOU U
Hay4YHOW JIMTEpaTyphl, COJEPKaIe MaTeMaTHYECKUE CBE/ICHUS U PE3YJIbTaThI;

- MOATOTOBKY CTYJIEHTOB K JESTEJIBHOCTH B COOTBETCTBUU C KBaJIM(PUKALHOHHON
XapakTEepUCTHKOW OakajaBpa IO HamlpaBICHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCIIOJIb30BaTh OCBOGHHBIE MAaTEMaTHUYECKHE METO/IbI B MPOPECCUOHAIBHOMN 1eATEIbHOCTH.

- TOJATOTOBKY BBICOKOKBAJU(UIMPOBAHHBIX KaJpoB, BOCTPEOOBAaHHBIX B YCJIOBHUSAX
u(ppoBol TYpOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOU IH(PPOBOIii
HKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHHS TUCHUIUIUHBI «MaTemMaTrukay cieayeT OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTUYECKYIO TIOJITOTOBKY, HEOOXOIMMYIO JIJIsl YCIICIIHOTO PEIIeHUs PUKIAIHBIX 3a7a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJTOTOBKY U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenne mo jgucnummHe «MaremaTuka» HampaBJIeHO Ha  (opMupoBaHHE
y o0yyaronuxcs cienyrmux komnereHuui B cootBeTcTBur ¢ @I'OC (ypoBeHb OakanaBpuaTa) Mo
HanpasyieHuto noArotoBku 29.03.04 TexHosorus Xyn0XKeCTBEHHOH 0OpaOOTKHM MaTepuasos,
yrBepxkaAeHHbIM [Iprukazom Munobpuayku Poccun ot 22.09.2017 N 961 (pex. ot 27.02.2023):

Koa n HaumeHoBaHue NuaukaTopsbl 10CTHXKEHUS
KOMIIeTeHIUi KOMIIeTeHITNH
OIIK-1. CiocobeH pemiath BOMPOCHI HOITIK-1.1. 3HaeT OCHOBHBIE MOHSITHS
npoecCHOHANBHOM e TeNbHOCTH Ha €CTECTBEHHO-HAYYHBIX U OOIENHKEHEPHBIX
OCHOBE €CTECTBEHHOHAYUYHBIX U JUCIHUIUINH.
OOIIEeMHKEHEPHBIX 3HAHUM, METOIOB NOIIK-1.2. YMmeeT npuMeHSATh METObI
MaTEeMaTU4YeCKOro aHaJIn3a 1 MaTeMaTUYeCKOTO aHAJIN3a IIPH MPOEKTUPOBAHUH
MOJICIIUPOBAHUSA U pa3paboTKe XyJ0KECTBEHHO-TPOMBIIIIIEHHBIX

W3JICIINIA, MAaTEPHUATIOB M TEXHOJIOTHH UX
POM3BOJICTBA, BKJIIOYast co3aanue 3D moneneit
JUTSE KOHCTPYUPOBAHUS pa3padaThIBAeMbIX
W3S,

HMOIIK-1.3. Baageetr MeTogaMi MaTeMaTHUECKOTO
aHaJM3a JUIsl pacdyera KOHCTPYKIUI
XYJ0KECTBEHHO-TTPOMBIIIJICHHBIX H3ICITUH 1
BBITIOJTHEHUS] TEXHOJIOTHYECKUX PACUeTOB

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

ZII/ICHI/IHJ'II/IHa «MateMmaTuKa» OTHOCUTCS K CbaKy.]'II)TaTI/IBHI)IM JUCHHUITIIIMHAM.
I[I/ICLII/IHJII/IHa «MaremMatuka» 00eCIeunBaeT HU3YYCHUC NUCHUIIIINH:

B obszamenvroil uacmu:



- MaTEMATHYECKUH aHAIN3.

3. CTpyKTypa M coJep:KaHue TN CHUILTHHbI

OO6m1ast Tpy1I0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX CIMHHMIIBI -72 Jaca.

3.1. Buabl yueOHO# padoThI M TPY10EMKOCTH

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




3.2. Temaruyeckuii IUIaH M3yYeHUsI UCHUILTHHBI « MaTeMaTuka

n/n

Pa3nennl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoOCTD, Yac

Bce
ro

AyauTopHasi pabora

JIex
J105058

CemuHap
ckue/
MPaKTHYe

Jlabopa
TOpPHBIE
3aHATU

s
3aHATUA

[IpakT
nyecKa

s

CKHUC HoaAroT

OBKa

Camoc
TosITE
JIbHas
pador

Paznea 1. Di1eMeHTHI JTUHEIHOM
ajareopobl

24

12 0

12

1.1

Tema 1. Matpuibl, 1elicTBUS HaJ
MaTpPULIAMH.

1.2

Tema 2. Onpegenurenu, uX CBONCTBA U
BbIUKCIICHUE. MaTpruyHas 3a1uch
CUCTEMBI JINHEWHBIX YPABHEHH.

1.3

Tema 3. OOparHas MaTpHIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CUCTEMBI JINHEWHBIX YPAaBHEHUI.

1.4

Tema 4. CucreMbl JIMHERHBIX
anreOpandeckux ypaBHEHUI, OCHOBHbBIE
MOHATHSI M OTIpe/ielieHus. Penienne
CHCTEM JINHEHHBIX YPAaBHCHUH METOJIOM
Kpamepa, meTo1oM 00paTHOM MaTpUILIbI

1.5

Tema 5. Pemenune cucteM THHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpulel. Teopema Kponekepa-
Kanemnmm.

1.6

Tema 6. Mertox I'aycca B
IIPOU3BOJIbHBIX CHCTEMAX JIMHEHHBIX
ypaBHeHUNH. OAHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

Pa3nea 2. BekTopsl.

20

10 0

10

2.1

Tewma 1. JIunelinble omnepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHBIE
KOMOMHAIMK BEKTOPOB. JINHENHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBbIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonsitue 6azuca. Koopaunarst
BekTopa. KommHaeapHOCTS,
OpPTOTOHAJILHOCTh U KOMIUIaHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHO€ TPOU3BEICHUE
BEKTOPOB U €ro cBOMcTBa. BekTopHOE
IIPOU3BENEHNE IBYX BEKTOPOB, €T0
CBOICTBA.

2.4

Tewma 4. CMmemanHO€ MPOU3BEICHHE
TpeX BEKTOPOB U €r0 CBONCTBA.




Brruucnenue oobema
napasienenumnena. Y cliopue
KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH H
KOMIUIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Beruuciienue ckaasipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JaHHBIX KOOPJIMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Huce.

2.5

Tema 5. JInuneliHble MPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uc JIMHEHHOTO
MIPOCTPAHCTBA.

Marpuia nepexoza ot 6as3uca k 6a3ucy
npeoOpa3oBaHne KOOPIUHAT BEKTOPA
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUYCHUS
JINHEMHOTO OIeparopa.

Pa3zpen 3. KoMmiiekcHbIe YucIa U
MHOI0YJICHEI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yuces. @opMbl 3aITUCH KOMILTEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJy KOMIJICKCHBIMU
yuciaaMu. Pa3iokeHne MHOTOWICHA Ha
MHOKHTEJIM OCHOBHAsI TeOpeMa
anreopsl

Pa3zgen 4. Anaauruueckas
reoMeTpus

16

10

4.1

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tewma 2. Paznuunblie TUIIBI ypaBHEHUN
IIPsIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosnoxeHue
MIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Boruncnenue
PacCTOSIHUM MEXAY ABYMS TOUKaMH,
TOYKOH U mpsiMoii. Bzanmuoe
pacmoa0XeHne MIOCKOCTEM.
Beluncrnenne paccTosHUN MEXKIY
TOYKOHU U TNIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiika ux
reOMETPUYECKHE CBOWCTBA. Y PABHEHHMS
AIIIUIICA, TUIIEPOOITBI, MAapaboIIbI
Ob11iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. ITpuBeneHne KpuBBIX BTOPOTo
MOpAJIKA K KAHOHUYECKOMY BUAY.
IToBepXHOCTH BTOPOTO MOPSAKA

Hrtoro

72

32

40




Conepxxanue pa3aesioB IMCUUILTHHbBI
Pa3nea 1. DiieMeHTBI JIMHEHHOI aJredpbl
Tema 1. Matpuuibl, 1eHCTBUSA HaJl MATPULIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHME. MaTpuyHas 3alUChb CUCTEMBI JIMHEHHBIX
ypaBHEHUH.
Tema 3. OOpaTHas MaTpulla U €€ BbIYUCIIEHUE. MaTpuyHas 3aluch CUCTEMbI JIMHEWHBIX YPAaBHEHUM.
Tema 4. CucteMbl JIMHEHHBIX alreOpanvyecKuXx ypaBHCHHI, OCHOBHBIC TMOHSATHS M OIPEICICHHUS.
Pemenue cucrem nMHEHHBIX ypaBHEHHH MeTogoM Kpamepa, MeTo1oM 00paTHOI MaTpHULIBI
Tema 5. Pelienne cucteM JMHEHMHBIX ypaBHeHUM MetonoM [aycca. Panr wmarpuibl. Teopema
Kponekepa-Kanemnu.
Tema 6. Meton ['aycca B mpOM3BOJIBHBIX CUCTEMaX JIMHEWUHBIX ypaBHEHUH. OJHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.
Pasznesa 2. Bektopsbl.
Tema 1. JluHeliHble onepauuy Haja BEKTOpaMHU, UX CBOMCTBA. JIMHEWHbIE KOMOMHALIUKA BEKTOPOB.
JIuHelHO HE3aBUCUMBIE U JIUHEHHO 3aBUCHUMbIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsrue O6a3uca. Koopaunatel BekTopa. KoiimHeapHOCTb, OpPTOTOHANBLHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.
Tema 3. CkansgpHoe IpOU3BEIEHUE BEKTOPOB U €ro CBOWCTBA. BekTopHOE mpousBeneHue ABYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CmemaHHOoe NpPOU3BENEHUE TPEX BEKTOPOB U €ro CBOMcTBAa. Brluuciienne obbema
napajienenumnena. Y cioBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN 6a3uc. Beluucienne ckaasipHOro, BEKTOPHOTO U CMEIIAHHOTO IIPOU3BEICHUI
BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU B OPTOHOPMHUpPOBaHHOM Oasuce. JIMHEiiHBIE MpocTpaHCTBA.
PazmepHocTh 1 0a3zuc JMHEHHOTO NPOCTpaHCTBA. Marpuia mnepexojga oT 0Oasuca K 0Oazucy
npeoOpa3oBaHUe KOOPAWHAT BEKTopa IMpH u3MeHeHUH Oaszuca. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUYEHUS IMHEHHOTO OTepaTopa.
Pa3zpgen 3. KoMiiekcHBIE YHCIa 1 MHOTOYJICHBI
Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @OpMBbI 3aIIMCH KOMITJIEKCHBIX YHCE.
Tema 2. Onepauuu Haj KOMIUIEKCHBIMM YHUCJIaMU. Pa3iojkeHWe MHOrOWwIeHa Ha MHOXHUTEIU
OCHOBHas Teopema anreopsl
Pasznen 4. AnanuTnyeckasi reoMeTpust
Tema 1. Cuctemsl koopaAMHAT. Pa3nuyHbIe TUITBI YPAaBHEHUH MIJIOCKOCTH
Tema 2. PaznuuHble TUIIBI ypaBHEHUH IPSIMON Ha INIOCKOCTU U B IIPOCTPAHCTBE
Tema 3. BzanMHOe pacnojio)keHHE NpPSIMBIX Ha IJIOCKOCTH M B IpPOCTpaHCTBE. BolumciieHue
pacCcTOSHUN MEXIy IBYMs TOYKAMM, TOUKOM M IpsMOH. B3auMHOE pacrosiokeHHE MIOCKOCTEH.
Beruncnenue paccTosHUNA MEKIy TOYKON U TNIOCKOCTBIO
Tema 4. KpuBble BTOpOro nopsijka ux reoMeTpu4ecKrue CBONCTBA. Y paBHEHHUS SIJUIUIICA, THUIIEPOOIIHI,
napabosipl O611ee ypaBHEHUE KpUBOW BTOporo nopsiaka. [IpuBeneHne KpuBbIX BTOPOro MOpsJIKa K
KaHOHM4ecKkoMy Buay. [loBepXHOCTH BTOpOro nopsiaka

3.3 TemaTuka NPaKTHYECKHUX 3aHSTHI M0 AUCHUNJINHE

«MaremaTuka»
IIpakTnueckoe 3anatue 1. Matpuipl, 1€iCTBUS HaJl MaTpULIAMHU.
[TpakTrueckoe 3anstue 2. OnpenenuTeny, iX CBOMCTBA U BbIYUCIEHNE. MaTpuyHas 3auch CUCTEMBbI
JIMHEWHBIX YPABHEHUM.
[IpakTueckoe 3ansatue 3. OOpaTHas MaTpULa U €€ BBIUMCIICHHE.



[Ipaktrueckoe 3anarue 4. CucTeMbl TMHEHHBIX aliTeOpanyecKuX YpaBHEHUM, OCHOBHBIE TTOHSATHS U
ornpeneneHus. PemieHue cucreM JIMHEHHBIX ypaBHeHHH MetogoM Kpamepa, metomom oOparHOi
MaTpPHLIbI

IIpaxkTrueckoe 3anatue 5. Pemenue cucteM JIMHENHBIX YpaBHEHUH MeTo1oM ['aycca. Panr matpunbl.
Teopema Kponekepa — Kanemiu

[IpakTnueckoe 3anstue 6. Meron I'aycca B IpOM3BOJIBHBIX CHUCTEMAaX JIMHEHHBIX YpaBHEHUH.
OHOPOAHBIE CUCTEMBI JIMHEHHBIX YPaBHEHUM.

[IpaxkTrueckoe 3ansatue 7. Bektopsl. JInHelHbIE onepaliuy HaJl BEKTOpaMU, UX CBOMCTBA. JIMHENHOE
IIPOCTPAHCTBO I'€OMETPUUECKUX BEKTOPOB. [loHATHE NMHENHON KOMOMHAIMKU BEKTOPOB. JIMHEHHO
HE3aBUCHUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

IIpakTrnueckoe 3anstue 8. [lonsTue 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOPOB. KoopauHaTsl
BekTopa. OpToHOpMHpOBaHHBINA 0a3zuc. KoimmHeapHOCTh, OPTOrOHAIBHOCT M KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipaktnueckoe 3anstue 9. CkansipHOE IPOU3BENEHHUE BEKTOPOB M €ro CBOWCTBA. YCIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB. BeEKTOpHOE MpoM3BENEHUE ABYX BEKTOPOB, €TI0 CBOMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

IIpakTnueckoe 3ansatue 10. CMenanHOe MPOU3BEACHUE TPEX BEKTOPOB U €r0 CBOKCTBA. Boluncienne
o0beMa MapajuieNenunea W NHPaMUIBL. Y CIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Bprumciienue
CKaJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPOU3BENEHUH BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3muce.

[Ipaktnueckoe 3anstue 11. JluHelHble mnpocTpaHcTBa. PasMepHOCTh M 0a3uc JIMHEWHOTO
npocTtpaHcTBa. Matpuiia nepexona ot 6aszuca k 6asucy. [IpeoOpa3oBanue KoOpaAWHAT BEKTOpa IpU
u3MeHeHuH Oasuca. JIuHelHble onepaTopsl, JeicTBUA ¢ JIMHEHHbIMU onepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAYEHMSI MATPULIbI

IIpakTnueckoe 3ansaTue 12. MHOXKECTBO KOMIUIEKCHBIX Yncen. POpMBbI 3a1IMCH KOMIIIEKCHBIX YUCEIL.
JleicTBHsA HaJ KOMIUIEKCHBIMH YHCIAMU. Pa3nokeHne MHOTrOWwIeHa Ha MHOXHUTENIH, OCHOBHAs
TeopeMa anredpsl

[IpaxTnueckoe 3anarue 13. Cuctembl KOOpAUHAT. Pa3uuHbIe TUIIBI YPABHEHHM IIJIOCKOCTH
[IpakTnueckoe 3anatue 14. Paznuunblie TUIIBI ypaBHEHUH IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE
[IpakTuueckoe 3anstue 15. B3anmHoe pacmonokeHne MpsSMbIX Ha MJIOCKOCTH W B MPOCTPAHCTBE.
Beluncnenne paccTosHUM MEXAy ABYMs TOYKaMHU, TOUYKOW M NpAMOU. BelYMCieHHE pacCTOSHUSA
MEXIy CKpEIIMBAIOIIMMUCI NpsAMBIMU. B3auMHOE pacnosioKeHue IIIOCKOCTe. BprumciieHne
PacCTOSTHUN MEXAY TOUYKOM U INIOCKOCTHIO

[IpakTuueckoe 3ansrue 16. KpuBblie BTOporo nopsiaka ux reoMeTpu4eckiue CBOWCTBA. Y paBHEHHUS
JIIMIICa, TUIepOotbl, mapadoisl Oblee ypaBHEHHE KpUBOI BToporo nopsiika. [IpuBenenue kpuBoit
BTOPOTO MOPSIAKA K KAHOHNYECKOMY BUAY. IloBepXHOCTH BTOPOro mopsaka.

3.4 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX PadoT)

KypcoBble npoekThl (KypcoBble paboThl) yUeOHBIM IIJIAHOM HE IPEAYCMOTPEHHBI.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 10kyMeHThI U 'OCThbI

1. ®T'OC no nanpapneHuto noarotoBku 29.03.04 TexHoorus Xyma0KEeCTBEHHOW 00paOOTKH
MaTepuasnoB, yrBepxkaeHHbI [Ipukazom Munobpuayku Poccun ot 22.09.2017 N 961 (pexn. ot
27.02.2023);

2. AxkameMudeckuil y4eOHBIM TUIAaH MO HampaBlieHHI0 moarotoBku: 29.03.04 TexHomorus
XYA0XKECTBEHHOH 00paboTku MarepuanoB Mpopuib «XyHA0KECTBEHHOE MPOEKTUPOBAHHE U
1M (pPOBBIE TEXHOJIOTUN B IOBETUPHOM IPOU3BOACTBE» - 0uHast. 2026.



3. OOpazoBarenpHas MporpaMma I0 HampasieHuto noarotoBku: 29.03.04 Texnomorus
XYA0)KECTBEHHOH 00paboTku MarepuanoB Mpopuib «XyI0KECTBEHHOE MPOSKTUPOBAaHHE U
u(poBbIE TEXHOJIOTHUHU B IOBEIIMPHOM ITPOU3BOACTBEY» - ouHast. 2026.

4. Vka3 Ilpesunenra Poccuiickoit ®enepanun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TeXHOJIOrn4eckoro pa3Butus Poccuiickoit denepanum».

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoii deneparmu ot 23.08.2017 Ne 816
«O0 yrBepxkaeHuu [lopsiaka mpuMeHeHHs] OpraHU3alMUsIMU, OCYILECTBISIIOIIMMHA 00pa30BaTeIbHYIO
JESTENIBHOCTD, 3JEKTPOHHOIO OOY4YEHMs, IMCTAaHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTMH mpu
peayinzanuu 00pa30BaTEIbHBIX TPOTPAMM).

4.2.  OcHoBHasi JuTEpaTypa

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

2. JluueliHble anredpa M aHATTUTHYECKAst TEOMETPHS : y9eOHO-MeToanueckoe mocobue / M. .
CxkBopuoBa, M. B. AutoHnoBa, A. I'. Patnos, E. B. CotomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 c. — Tekcr : 2neKTpoHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAs cHCTEMA. —
URL.: https://e.lanbook.com/book/240020.

3. Tyrau6aeB, A. A. Maremarrka v aHAIATHYECKas reoMeTpus : yaeOHuk / A. A. TyranOaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4, — Texcr .
ANEeKTPOHHBIH // JIaHb : 3JIeKTpOHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4.3  JlomoJHUTEJbHAA JUTEPATypa

1. Mumnocues, B. b. Kypc maremaTuku /i TEXHUYECKUX BBICIIMX yYEOHBIX 3aBEICHUN :
yuebHoe nocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIaxoBckuid. — 2-¢ u3., ucnp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u psasl.
OyHKIUY 1 pou3BoIHbIe. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Texkct : anekTpoHHBIN // JIaHb : 2IEKTPOHHO-OHOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Munocnes, B. b. Kypc MatemaTtuku a1l TEXHHUECKUX BBICIINX YYEOHBIX 3aBEICHHH :
yuebHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTbiHeHKO. — 2-€ U31.,
uctp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 : OyHKIIUH HECKOJIBKUX MMEPEMEHHBIX.
Wuterpanbaoe ucuncienue. Teopus nonsa — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexTponHsii // JlaHb : aeKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kparkuii xypc BBICIICH MaTeMAaTHKH [DJIEKTPOHHBIA pecypc]: y4ed. - DIeKTpoH. HaH. -
MockBa: JlamxkoB wu K, 2017. - 510 «c¢. [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. bexnemuiues, J[.B. Pemenue 3amau u3 Kypca aHaJIUTHUYECKOW Te€OMETpUU M JIMHEHHOM
anreOpsl [DIEKTPOHHBIN pecypc]: yued. mocodue - DnekTpoH. naH. - MockBa: OuzMartiur,
2014. - 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHna.]

4.4  DaekTpoHHBbIE 00pa3oBaTebHbIE PecypChl

[IpoBenenue 3aHATHI W aTrTecTalii BO3MOXKHO B JUCTAaHIIMOHHOM (opMaTe ¢ NpUMEHEHUEM
cHCTeMBbl JHUcTaHIMOHHOrO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenaport «MaremaTukay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazzaenam
IIPOrPaMMBI:.
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Hassanue DOP

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

AHanuTH4ecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

MaremaTnka ¥ aHaTUTHYECKas
TreOMETpUs

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

Pazpaborannbie JOP BKIIOUYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Mopsimox mpoBeacHUs pabOT B JIUCTAHIIMOHHOM QopMaTe YCTaHABIMBACTCS OTICIbHBIMU

PacopsDKEHHSIMU TTPOPEKTOpPA MO YIeOHOH paboTe M/WiIM IEHTPOM y4eOHO-METOINYECKON pabOTHI.

Kaxnpiii cTyneHT oOecredyeH WHIUBUIYaTbHBIM HEOTPAHHMUYEHHBIM JOCTYIIOM K JJIEKTPOHHOMN

OonbmoTeke MOCKOBCKOTO TIOJIUTEXA

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

WuTepHer-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaiabl B 3JICKTPOHHOM  BHJE,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTreMaTn4eckoro oOpa3oBaHuUsD)

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

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

[Tone3nble yueOHO-MeTOAMUECKHE U MHPOPMAIIMOHHBIE MaTepPHAaIIbl IPEACTABICHBl 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, wWww.i-exam.ru.

4.5. JIMueH3u0HHOE U CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe odecrnedyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccuoHaIbHbIe 0a3bl JaHHBIX U HHPOPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX J1JIS OCBOCHUS JUCIUIJIMHBI:

HaumenoBanue Ccbliika Ha pecypce HoctynHocrh

NudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

HocTtynHa B cetn
WnTepner 6e3
OTpaHUYCHU N

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetn

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

ITopran ®enepanbHbIX
roCyJIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlaub https://e.lanbook.com/ JlocTymHa B CETH
WnTepuer 6e3
OTpaHUYECHU N
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IPR Books https://www.iprbookshop | loctymHa B ceTu
ru/ WuTepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 0a3bl JAHHBIX

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTymHO
AIIEKTPOHHON OMOMHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
MoJIMTEMaTHIeCKast peepaTuBHO-
oubmorpaduueckas u
HAyKOMETpHYeCKast
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI
MarepuaabHO — TeXHHYECKas 0a3a yHHUBEPCUTETa OOCCIICYMBACT MPOBEICHUE BCEX BHJIOB
3aHSTHHA, TPETyCMOTPEHHBIX y4EOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
IIPOTHUBOIOYKAPHBIM MPABUIaM U HOPMaM.
Kadenpa «MaremaTuka» He pacmojiaraeT COOCTBEHHBIM ayUTOPHBIM (POHIOM U HCITOJIb3yeT
yueOHbIe ayTUuTOpUU U3 o01Iero GpoHga yHUBEpCUTETA.
[Ipy  HEOOXOAMMOCTH Ui TPOBEACHUS HWHTCPAKTHBHBIX  IMPAKTHUYECKUX  3aHATHI
UCTIOJIB3YIOTCSl KOMITBIOTEPHBIC KIIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKOMEeHAALMHU
6.1. MeToauyecKHe peKOMEHIANMH sl PenoaBaTeJisi
110 OpraHu3anuu Oﬁy‘leHI/lH

[Ipexxne Bcero, ciemyer oOpaTUTh BHMMAaHHE CTYIACHTOB Ha TO, YTO NPAKTHUYECKH BeECh
M3y4aeMbIil UMU MaTepHall He TpeOyeT KaKol-Tn00 CrielabHON (JIOTIOJTHUTEIIBHON ) TIOJITOTOBKU 1
BIIOJIHE MOXET OBbITh YCIEIIHO W3YY€H, €CIH CTYACHTHI OYAYyT MOCElaTh 3aHSITHS, CBOEBPEMEHHO
BBINIOJIHATH JIOMAIllHWE 33JaHMsl U TOJIb30BaThCs (MPU HEOOXOAMMOCTH) CHUCTEMOM IJIAHOBBIX
KOHCYNbTallMil B T€YEHHE KaXXAOro cemectpa. Bomenmme B kypc JluHeiHON anreOpsl pa3aemns
SIBJISIIOTCS KJIACCUYECKUMU, B TO K€ BpPEMs OHU MPAKTUYECKH OPHUEHTHUPOBAHBI, TaK KaK HMMEIOT
LIIMPOKOE PacCIpOCTPaHEHHE NJisi pPElIeHUs Pa3HOro poja 3ajady BHYTPU CAMOW MaTeMaTHUKHU U
MPUKJIaIHBIX 3a7a4. FIX OCBOEHHE TOMOXKET CTYI€HTaM JIOTUYECKH BEPHO, ApTyMEHTUPOBAHO U SICHO
CTPOUTHh YCTHYHO W TUCBMEHHYIO pE€uYb, YCIEIIHO MPUMEHSATh HAKOIUICHHbIE 3HAaHUS B
npodeccnoHanbHOM e TENbHOCTH.

HeoOxomuMo ¢ camoro Havana 3aHSITHH pPEKOMEHJOBAaTh CTYIAEHTaM OCHOBHYIO U
JIOTIOJIHUTEBHYIO JINTEPATYPY, @ B KOHLIE CEMECTpa J1aTh CIIMCOK BOIPOCOB Ui MOJATOTOBKHU K
3auery.

Ha nepBom 3aHsATHYM MO AUCHUITIIMHE CIEAYET 00513aTeNbHO TPOMHPOPMUPOBAThH CTYJECHTOB
0 BHJIE ¥ (popMax TEKyIIeH U MPOMEKYTOUHOM aTTeCTallUi MO TUCIUILIMHE, CPOKAX UX
MIPOBEACHUS, YCTOBUAX JOMYCKA K MPOMEXYTOYHOW aTTECTAINH, TPUMEHSIEMBIX BHIAX
MIPOMEXYTOUHOTO KOHTPOJIS.

N3noxeHue TEOPETUYECKOrO0 Marepuaia JOJDKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
IpyUMepaMu, TIIATEIbHO OTOOpaHHBIMU MperojaBaTesieM TakK, YTOObl TEXHHYECKHE TPYIHOCTU U
BBIKJIAJKM TIPU PEIICHWHU 337a4d HE OTBJIEKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
npuMeHseMbIX MeTonoB. CreayeT Bcerja yKas3plBaTh NPUMEPHI MPAKTUUECKOTO TMPUMEHEHHUS
PaCCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U (HOPMYIL.

12


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

[TpakTHueckue 3aHATUS NOJKHBI OBITH OpPraHM30BaHBI MPENOJaBaTEIeM TaKUM OO0pa3oM,
9TO0Bl  OCTABAJIOCH BPEMsI HA TMEPUOJUYECKOE BBINIOJHEHHE CTYACHTaMHU  HEOOIbIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUH I TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenogaBareny, BeAYIIMI NPAKTUYECKUE 3aHATHS, [OJDKEH COIVIACOBBIBATH Y4e€OHO-
TEMaTUYECKHH MJIaH 3aHATH C JIEKTOPOM, UCIOJIB30BaTh €AUHYIO CUCTEMY 0003HAUCHHUH.

[IpenoaBaremnto cieayer JOOMBAThCA CUCTEMAaTHUECKON HETIPEPhIBHOM pabOTHI CTYICHTOB B
TE€YEHHE CeMeCcTpa, HE0OXOJMMO BBISBIISATH CUIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAy4YHOIl padoTe,
K Y4acTHIO B Pa3HOr'0 poJia OJMMIINAAAaX U KOHKypcax.

CTyneHT JOHKEH OIIYIIATh 3aMHTEPECOBAHHOCTD MPENO0IaBaTesl B JOCTHXKEHUH KOHEYHOTO
pe3ynbraTta: B mpuoOpeTeHHH 00yJaIONUMUCS MPOYHBIX 3HAHUH, YMEHHH U BIIaJICHUS] HAKOTIICHHOU
uHpopMalen s peieHus 3a1a4d B 1pohecCuOHaIbHOU JeSTeIbHOCTH.

OO6pa3zoBaTenbHbIE TEXHOJIOTHH.

[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOXHO B JUCTAHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CUCTeMBI JWCTaHIHUOHHOTO oOydenust yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenaporr «MareMaTrukay 3JIEKTPOHHBIX oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pazzenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs padOT B AMCTAHIIMOHHOM (hOpMaTe YyCTaHABIMBAETCS OTACIbHBIMU
pacropsHKeHUSMHU TPOPEKTOpa 1Mo YIeOHOH paboTe W/Wiii EHTPOM Y4eOHO-METOAMYECKON PaOOTHI.

6.2. MeToauyeckue yKa3aHus JJIs 00yUAIOIIMXCHA MO0 OCBOEHUIO

AMCUMILIMHBI

Pa3nes: 3j1eMeHTHI JTUHEHON anredopbl

Martpuusl u onpenenurenu. [Ipexae Bcero, CTyACHT J0JDKEH MOHSITH, YTO MaTpUIla — 3TO TaliIuIa
qrcen (MpuyYeM 3Ta TabiauIa MOXKET UMETh OJJUHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U
MPSIMOYTOJIBHOM ), @ ONIPeIeIUTENb- 3TO YHCIIO0, 3alTUChIBAEMOE B BUJIE KBAAPATHOM TaOIUIIBL, TO €CTh
OTIPEICNIUTENN CYIIECTBYIOT TOJBKO y KBagpaTHBIX MaTpull. Ciexyer oOpatuTh 0co00e BHIMAHUE
Ha OTepaIri0 YMHOKEHHUS MPSAMOYTOJIbHBIX MATPHIL M IOHATD, KAKUM I1OJIy4aeTCs MOPSI0OK MaTPHIIbI
— npousBeneHusl. OcoOEHHOCTh MaTpULl TAKXKE COCTOMT B TOM, YTO IPOU3BEACHHUE MaTpUll HE
MePEeCTaHOBOYHO, TO €CTh CIEAYyeT 0053aTelbHO yOEOUTHCS B ITOM, PELIUB COOTBETCTBYIOIIUE
3agaun. BakHeIM sIBIsieTCA MOHATHE OOpaTHOW Marpumbl. Hajmo 3HaTh yClIOBHE CYIIECTBOBAHUS
0o0paTHOW MaTpHIbl U AITOPUTM ee mocTpoeHus. Ilocie ee BbIUMCIIEHUS 11€71€c000pa3HO JenaTh
MIPOBEPKY MPaBUJIBHOCTH PEIIEHUS, BBIIOJHUB OINEpalMi0 YMHOXEHHUS (JODKHA TMOJYyYUTHCS
envHuYHas Mmatpuna). Ilpu u3yueHuu ompezaenuTeneil Hago YETKO YCBOWTH IMOHATUS MHHODA,
anredpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYUCIIEHHBbIE CBOMCTBa ompenenurens. s ocBoeHUs
TEXHUKHU BBIYMCIICHUS ONpeIeuTeNeH 11enecooopa3Ho, BHIOpaB MPOM3BOJIBHBIN ONPEIEIUTENb BBIIIE
TPETHETO MOPSAKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHHE U IO CTPOKaM U
o cron6mam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPEANouTUTEeIbHEe BBIOUPATh s
PACKPBITHS ONIPEACIUTENS, YTOOBI YIIPOCTUTH €ro BbraucieHrne. Oco0eHHo 3¢ (HEKTUBHO BEIYUCICHUE
OTIpeJIeNIUTEINS C TMOMOIIBIO 3JIEMEHTapHBIX MPeoO0pa3oBaHUM, MPUBOAALIMX €r0 K TPEYrOJIbHOMY
Buny. Ilpu m3ydeHuu pemieHui CUCTeM JIMHENHBIX anredpandeckux ypasHeHui (CJIAY) obparure
BHHUMaHUE, MPEXKJIE BCEro, Ha MOHATUE PEUICHUs] CUCTEMBI U YCIIOBHS CYLIECTBOBAHUS PELIEHUH B
3aBUCHUMOCTH OT COOTHOUIEHMSI MEXKIY PAHTOM MATPHIIbl, PAHTOM PACIIMPEHHON MaTpPHUIbl CUCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHME Ha YCIOBHs NpUMEHEHus (opmyi
Kpamepa u wmeroma oOpaTHOil MaTpuubl. BHuMarenbHO pa3bepuTe MpUMeEpPbl peEIIeHUs
MIPOU3BOJILHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHeHHH wmeronoMm [aycca (BBemeHue
0a3UCHBIX U CBOOOHBIX MTEPEMEHHBIX ).

Pa3nes: DieMeHTHI BEeKTOPHOM ajaredpbl

[Ipy u3yyeHUM AAHHON TeMbl HEOOXOOUMO OOpaTHUTh BHUMaHHE Ha JIMHEHHBIE OMNepaluu Haj
BEKTOpaMM, Ha TOHATUS JIMHEWHON HE3aBUCUMOCTM M JIMHEHHOW 3aBHCHMOCTH BEKTOpPOB, Ha
dbyHIaMeHTaIBHOE TOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3unca), Ha
pas3ioXeHue BEeKTOpa Mo 0Oas3ucy. 3HaTh OIpelesieHHue, T€OMETPHUECKUE CBOWCTBA CKAJSPHOTO,
BEKTOPHOI'O U CMEIIAaHHOTO NMPOU3BEACHUS BEKTOPOB, (DOPMYIIBI IJIs1 UX BHIYHUCIICHHS B BEKTOPHOU U
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B KoopauHaTHOW (opme. OOs3aTenbHO 3HATH U YMETh IMPOBEPATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBbIE YMCJI1a M1 MHOTO4JICHbI

B sToM paspene, mpexje BCEro, HaJo MOHATb, YTO KOMIUIEKCHOE YUCIIO SIBUIOCH PACUIMPEHUEM
MOHATHSI JEHCTBUTENBHBIX YMCEIN, 3HATh OIpeeleHne U Tpu (POpMbI 3aIIUCH KOMILJIEKCHOTO YKClia
(anreOpanyueckyro, TPUTOHOMETPUUECKYIO M IOKa3aTeIbHYI0), T€OMETPUYECKYI0O HHTEPIPETALHUIO
KOMIUIEKCHOTO YMCJIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEKIY MHOMXECTBOM KOMILJIEKCHBIX
YHCcel U MHOXECTBOM TOUYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyny Jinepa. KommiekcHbie
Yuclia MOKHO M300pakaTh C IOMOIIbIO BEKTOPOB Ha KOMILIEKCHOH 1iockocTu. [Tloatomy onepanuu
CIIO’)KEHHS] M BBIYUTAHHS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEJCHBI K ONEpalMsM CIOXKECHUS U
BBIUUTAHUS COOTBETCTBYIOIIUX BEKTOPOB. Hajo 3HaTh U yMETh BBINOJIHATH ONEPALUA YMHOKEHUS,
JICJICHUsI, BO3BEJCHUS B IIOJOKUTEJIBbHYIO CTEINEHb KOMIUIEKCHBIX 4YHCEJ, 3allMCaHHBbIX B
TPUTOHOMETPHUUECKOH opMe, U3BJICUEHHUS KOPHS N-0if CTENeHN U3 KOMIUIEKCHOro yucia. Cienyer
00paTUTh BHUMAHHUE HA TO, YTO MHOYXECTBO KOMILICKCHBIX YHCEIl SIBIISCTCS 3aMKHYTBIM, TO €CTb
mobas anredpanyeckas onepanus HajJ KOMIUIEKCHBIMU YMCIaMH HE BBIBOJAMT 3a Mpejesibl 001acTu
KOMIUIEKCHBIX uucen. Hajo 3HaTh pa3nuyHble BUABI Pa3I0KEHUS MHOTOWIEHAa HA MHOXKHUTEIHU IS
CllydaeB, KOT/Ia Cpelid KOpHEHl MHOrouwieHa MOTYT OBbITh KpaTHbBIE, KOMILJIEKCHbIE KOPHU. OTH
CBeleHUs] OyAyT HCIIOJIb30BaThCsI, HAPUMEpP, B HMHTETPAILHOM HCYMCICHUU TPU BBIYMCICHUH
UHTETpaloB OT JApOOHO-pAIlMOHANBHBIX (DYHKLIMNA, MpPU PEHIeHUH JHUHEWHBIX OJHOPOJHBIX
mudQepeHIranbHbIX YPaBHEHUH N-TO MOPSAIKA C MTOCTOSTHHBIMU K02 puimenramu.

Pa3nesn: AHaauTHYecKasi reoMeTpUs

[Ipy u3ydyeHUH aHAJIUTHUYECKON TIEOMETPUM CIIEYeT, INMpPEXIEe BCEro, MOHATh, YTO €€ 3ajauei
SBJIICTCS U3YUYCHUE T€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM aHATUTHUYECKUX METOIOB ajire0phl u
MaTEeMaTUYeCKOro aHajiu3a. B OCHOBE Takoro mnojxoia JEKUT METOJ KOOpJAUHAT, BIIEPBBIC
cucremaruyecku npuMeHeHHbI P. JlekapToM. OCHOBHBIE MOHATHSA T€OMETPUH (TOYKa, MpsMas,
IJIOCKOCTh) SIBJISIFOTCSL HEOINPEAETSEMBbIMU, U JUISI UX ONMCAHMS MPUMEHSETCS aKCHOMaTHUYECKU
METO/I, TO3BOJISIONINIA YCTAHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOUYEK
IPSIMOMl M1 MHOXKECTBOM JICHCTBHUTEIBHBIX YMCEN M, TAKUM OOpa3oM, BBECTHU CHUCTEMY KOOpPIUHAT.
Hano yetko ycBouTH paznuynbie (OpMBI ypaBHEHUHN NPSIMON U IUNIOCKOCTH YMETh NEPEXOIUTh OT
0JIHOM (hopMBI K ipyroi. CieryeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PELICHHS KJIACCUYECKUX 3a/1a4
AHAJINTUYECKOW T€OMETPHUH O B3aMMHOM PACIIOJIO0KEHUH MPSMBIX U IUIOCKOCTEH, YMETh ONPENEIATh
YTJIBI U PACCTOSIHUSI MEKY Pa3IMUHBIMU F€OMETPUUECKUMU OOBEKTAMHU.

VYcenenHoe U3ydyeHue JUCHUIUIMHBL «MaTteMaTukay, NpruoopeTeHre HeoOXOJUMbIX KOMIIETEHIINH,
YMEHUI U HAaBBIKOB BIIAJICHUS MaTeMaTHYECKHM amnmaparoM TpeOyeT OT CTYAEHTOB OOJIbIION
camocTosTeNbHON paboTsl. Heo6xo1mumo oOpaTuTh BHUMAHHUE, YTO KOJUYECTBO YaCOB, OTBOAMMBIX
Ha CaMOCTOSITENIbHYIO pab0OTy B COOTBETCTBHHU C YUEOHBIM IUIAHOM, OOJIbILIE YK CIIAa YACOB, OTBOJIUMBIX
Ha BCE BUbI AYAUTOPHBIX 3aHATHH.

CamocrosiTenbHas paboTa sBISIETCS OJHHM W3 BHJOB yuyeOHBIX 3aHATHM. Llenb camocTosiTenbHOM
paboThI — MPAKTUUYECKOE CAaMOCTOSATENIBHOE MOJIyY€HUE CTYIEHTaMU HAaBBIKOB pabOTHI B IpOrpamMme
MaTeMaTHYeCKOro MOJIETUPOBAHUS, pACCMAaTPUBAEMBIX B ITPOLIECCE U3YUEHUS AUCIUIIINHBIL.
AynuTopHas caMocTosTeNbHas paboTa MO JUCLHUIUIMHE BBIMOJHAETCS Ha YYeOHBIX 3aHATHSX MOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOIaBATENs U 110 €T0 3a/1aHHUI0.

BreaynuropHast camocTosTenbHas paboTa BHIIOIHIETCS CTYJCHTOM 10 3aJIJaHUIO0 IPerojaBaTesi, HO
0€e3 ero HermoCPeICTBEHHOTO y4acTHsl.

3aoauu camocmoamenvHoil padomel cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJIEP>KaHUS JUCLIUILINHBL;

- yrayOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL

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

Buowt éneayoumopnoii camocmosamenvnoi pabomol:

- BBIIIOJIHEHUE PAacYEeTHO-TpapuuecKux pador;
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- IOJITOTOBKA K 3a4€TYy;
- IOJITOTOBKA K CEMUHAPY;

JI71s1 BBITTOTTHEHUS JTF000TO BUAA CAaMOCTOSTEIBHOM pabOThl HEOOXOAMMO IPONTH CIIETYIOIINE ITAIIBI:
- OTIpe/IeTICHUE 1IeTTH CaMOCTOSITEILHON pabOThI;

- KOHKpETH3aIysl TO3HABATEIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON padoTe;

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

- IUTAaHUPOBaHHUe PabOThI (CAaMOCTOSTENFHON WIIM C MTOMOIIBIO MTPEToIaBaTeNs) Hall 3a/laHHEM;

- OCYyLIECTBIIEHHE B TMPOLECCE BBHINOJHEHUS CAMOCTOSTEIBHOW pPabOThl  CaMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaus padboThl.

7. DOHJ OLIEHOYHBIX CPEACTB

B npouecce 00yueHust UCMONB3YIOTCS CIAEAYIONINE OLIEHOUYHbIE (POPMBI CAMOCTOATEIHHOM PabOTHI
CTYJICHTOB, OIICHOYHBIC CpEJCTBAa TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH U IPOMEKYTOUYHBIX
aTTeCTaluN:

- pacueTHO-rpaduyecKrue padboThI;

- KOHTPOJIbHBIE PaOOTHI;

- TECTUPOBAHUE;

- 3aUer.

O1neHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIC 3aJaHuUs
WHIUBUAYAIBHO JJIS1 KaXKA0T0 00y4JaroIerocs.

B pe3ynbpTaTe 0CBOCHHS TUCHUILUIMHBI (MOYJIsT) POPMUPYIOTCS CIENYIONINE KOMITETCHIINH:

Koa xkoMnereHumnn HanmeHnoBaHMe KOMIIETEHIIUH BBIITYCKHHKA

OIlK-1 Crnioco0eH pemath BOIPOCH MPodeccuoHANIbHON AeITeIbHOCTH Ha
OCHOBE €CTECTBEHHOHAYUYHBIX U OOIIEMHKEHEPHBIX 3HAHUH, METOJIOB
MaTE€MaTUYeCKOro aHaJIM3a U MOJIEITUPOBAHUS

7.1 MeToabl KOHTPOJIA U OLIEHHBAHMS Pe3yJILTATOB 00yUYeHUs!

HanmeHnoBanue
Bun xoHTpOns
KOHTPOJIS Kpatkas xapakrepuctuka KOHTPOJIS
Ne n/n pe3yJIbTaToB
pE3yIBTaTOB pe3yabTaToOB 00y4EeHUs
oOyueHus
00y4eHus
OOyvaromuiics B~ TEYEHHE  CeMecTpa
PacuerHo- CaMOCTOSITEJIBHO BBINIOJIHAET PsII PACUETHO-
1 rpaduueckas Texymmi rpadpuueckux paboT mo Teme pazaena. llpu
pabota IIPOBEPKE IPENOAaBaTelb OLICHUBAET KaueCTBO
o opMIIeHHs, TPABUJIBHOCTh PAaCU€TOB.
Pemenue KOHTPOJILHON paboThI
OCYILIECTBIISIETCS. Ha TIOCIEJAHEM 3aHATUU
nzyyaemoro paszaena. KoHrTponbHas pabota
KoHnTtponbHas . Y1 paslt p P
2 AGoTa Texymuit BBINIOJIHSIETCS ~ MHJUBUAYaIbHO  KaXKIBIM
P ctyneHtoM. Ilpu mnpoBepke npenopaBarenb
OLICHUBAET TMPABWJIBHOCTb IPOU3BEIEHHBIX
pacyeToB.
. TecTupoBaHue TMPOBOAUTCS Ha TMOCIEIHEM
3 Tecr Texymnii p POBOI A
3aHATHH u3ydaeMol Ttembl. TectupoBaHue
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OCYyILIECTBIsICTCA,  JOUOO  TpU  [OMOIIHU
KOMITBIOTEPHOM CHCTEMBI TECTHPOBAHMUS, JINOO
C HCIIOJIb30BAaHMEM BBIJJAHHBIX TECT-33JaHHUNA
Ha OymaxkHoM HocuTene. B pamkax
TECTUPOBAHUS IPOBEPSETCS 3HaHUE
TEOPETHUYECKOI Oa3bl.

4 3auer [TpoMexxyTOUHBII

[TpomexyTouHasi arrecTanus OOy4YalOUIMXCS B
dbopme 3auera MPOBOAMTCS IO pPeE3yJbTaTam
BBITIOJTHEHUSI BCEX BHJOB Yy4eOHOW paboTHI,
MIPEAYCMOTPEHHBIX YU€OHBIM TUTAHOM I10 JaHHOM
JUCIUILINHE, npu 9TOM YUYUTBIBAKOTCS
pe3yJIbTaThl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH B
TeueHue ceMectpa. OLeHKa CTENEeHU TOCTUKEHUS
00yJaronMMucs TUIAHUPYEMBIX — PE3YJIbTaTOB
oOydeHHUs TO  JUCIHHUIUIUHE  MPOBOJTUTCS
MpenojaBareyieM,  BEAYIIMM  3aHATHS 1O
JIUCLIUIUIMHE METOJO0M J3KCHEPTHOM oueHku. [1o
UTOTaM  NPOMEXYTOYHOM  aTTecTaluu IO
JUCIMIIMHE BBICTABIISICTCS OIICHKA «3a4TCHOY,
WIN «HE 3a4TCHO.

7.2.

Ilkana u KPUTEPHUHA OLICHUBAHUA PE3yJabTaToB oﬁyqum{

[Toka3zaTenem OlEHNBaHUS KOMIIETCHIMH HA PAa3IMYHBIX 3Tanax ux (OPMHPOBAHUS SBISIETCS
JOCTHKEHHE 00yUaroIUMUCS INIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs 0 AUCLHUIUINHE (MOYJIIO).

Kputepun onenuBanus

Iloka3zarennb > 3 4 5
3HATH: OOyuaromuiics OOyuarommiics OO0yuaronuiics OO0y4atontuiics
TEOPETUYECKHE JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
OCHOBBI JINHEWHOU MOJHOE OTCYTCTBUE HEMOIHOE YaCTUYHOE MOJIHOE COOTBETCTBHE
anreOpsl 1 W HEJJOCTaTOYHOE COOTBETCTBUE COOTBETCTBHE CIEIYIOUINX 3HAHHI:
AHaJIUTUYECKOMN COOTBETCTBHUE CIEYIOIINX 3HAHUI: | CIeAYIONIMX 3HAHUN: | TEOpEeTHYECKHe
T€OMETPHH, CIEIYIOIINX 3HAHUH: | TEOopeTHYecKue TEOpETHYIECKHE OCHOBBI JITHEHHOU
KOMIUIEKCHBIE YHCIIA. | TEOPETHYECKUE OCHOBBI JINHEIHOU OCHOBBI JINHEHHOU anreOpsl 1
OCHOBBI JINHEHHOU anreOpsl U anreOpsI 1 AHAIIUTUYECKOU
anreOpsl U AQHAIUTUYECKOU AHAJIUTUYECKOU reOMETpPUH,
AHAIIUTUYECKON TEOMETPUH, TEOMETPHH, KOMILUIEKCHBIE YUCIIA.
TeOMETpUH, KOMIUIEKCHBIE YHCNIa. | KOMIUIEKCHbIe uncia. | CBOOOAHO omepupyer
KOMILIEKCHBIE YHCIIA. . Jomyckarorcs PHOOPETEHHBIMHU
HE3HAYNUTEIIbHBIE 3HaHUSMH.
OIIHMOKH, HETOYHOCTH,
3aTpyAHEHHs IIPH
AQHATUTHYECKUX
oTepanusx.
YMeThb. OO6yyarormuiics He OO6yygarommiics OOGyuaronuiics OOGyuaronuiics
pemaTh 3a1a9u " yMEeT HJIH B JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
YHpakKHEHUS HEIOCTaTOYHOMH HETIOJTHOE YaCTUYHOE MIOJTHOE COOTBETCTBHE
HCIIONB3YSl OCHOBHBIE | CTETIEHH yMEET: COOTBETCTBHE COOTBETCTBHE CIIEIYIOUINX YMEHHN:

METO/Ibl, U3yUCHHBIE
B Kypce TUHENHHOI
anredpe n
aHATUTUYECKON
reoMeTpuH;
OIIepUPOBATH C

pemaTh 3a1a9u "
YIPaKHEHHS
UCIIOJNIB3YS] OCHOBHBIE
METO/bI, U3yUEHHBIE
B Kypce JTHHEHHOI
anrebpe n
AHAJIIUTUYECKOU

CJEIYIOIHNX YMEHUMN:
pelaTh 3a1a4u U
yIpa>kKHEHUsI
UCIONb3Ysl OCHOBHBIE
METO/Ibl, U3y4YECHHbIE
B Kypce JIMHEHHOU
anredpe u

CIENYIOIINX YMEHUMN:
pelaTh 3a1a4u 1
YIpaXHEHUs
UCTIONB3YSl OCHOBHBIE
METO/Ibl, U3y4YEHHBIE
B Kypce JTUHENHHOU
anredpe u

pemaTh 3a1a9u u
YIpaXHEHUs
UCTIONB3YSl OCHOBHBIE
METO/Ibl, U3Y4YECHHBIE
B Kypce JTUHEeHHOU
anrebpe n
AHAIIUTUYECKOU
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KOMIUIEKCHBIMHU TreoMEeTpuH; AQHAIUTHYECKOH aHAJIMTHYECKOM T€OMETPHH;
YHCJIAMH. OIIepUPOBATH C TeOMETPUH; T€OMETPHH; ONepHPOBAThH C
KOMIUIEKCHBIMHU OIIEpUPOBATH C OIIEepUPOBATH C KOMIUIEKCHBIMU
YHCJIAMH. KOMIUIEKCHBIMHU KOMIUTEKCHBIMU yucnamu. CBOOOIHO
YHUCITaMH. qHUCIaMH. Y MEHHS onepupyer
HomyckaroTcs OCBOEHBI, HO PUOOpPETEHHBIMU
3HAYUTEIIbHBIE JIOITYCKaroTCs YMEHUSIMH,
OIINOKH, HE3HAYHUTEIbHBIC MPUMEHSET UX B
TIPOSIBIISIETCS OIIMOKH, HETOYHOCTH, | CHTYaIHAX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU MOBBIIICHHOM
YMEHHUI, 110 psILy AHATTUTHYECKUX CJIO’KHOCTH.
MOKa3aTeleH, oreparusx, mepeHoce
oOyyaromuiics YMEHHH Ha HOBBIE,
UCTIBITHIBAET HECTaHAAPTHEIC
3HAYUTEJbHBIE CHUTYaIUH.
3aTpyJHEHUs IpU
OIIEpPUPOBAHUU
YMEHHSMH MIPU UX
TIepeHOCe Ha HOBBIE
CHUTYAaIWH.
BJIAJeTh: OOyuaromuiics He | OOyuaromuiics B OO0yuaronuiics OO0y4atomuiics B
HaBbIKAMHU BIIafieeT WIH B | HEJOCTATOYHOU YaCTHYHO BIIAJICCT: MIOJTHOM 00BeMe
MPUMEHCHHUS HEJIOCTATOYHOH CTEIICHH BIIAJICCT: HaBBIKAMU HABBIKAMH | BIJIA/ICCT:
JMHEHHON anreOpbl 1 | CTENCHHU BlIaJieeT HaBBIKAMH HAaBBIKAMH | NPUMEHEHUS HaBbIKAMHU
AHAIIUTUYECKOU HaBBIKAMU IIPUMEHEHHUS JIMHEHHOW anreOpbl U | NPUMEHEHUS
T€OMETPUH K IIPUMEHEHHUS JUHEHHON anreOpbl U | aHATUTUYECKOU JIMHEHHOW anreOpbl 1
€CTECTBCHHOHAYYHBIM | JMHEHHOH anreOpel 1 | aHAIUTHYECKOH TeOMETPUH K AHAIIUTUYECKOU
(puznueckum n AHAJIMTHYECKOM TreOMETPUH K €CTECTBEHHOHAyYHbIM | TE€OMETPHHU K
TEXHHUYECKUM ) TeOMETPUH K €CTECTBEHHOHAYYHBIM | (pusuueckuM u €CTECTBEHHOHAYYHBIM
3a71a4am. €CTECTBEHHOHAy4YHbIM | ((pHU3NYECKUM U TEXHUYECKHM) (puznueckum u
(pu3mueckum u TEXHHYECKUM ) 3aagam. TEXHUYECKHUM)
TEXHUYECKNM) 3a7adam. HaBbIiku ocBoeHsI, HO | 3amagam. CBOOOJHO
3a7adam. OOyuarommiicst JIOITYCKaroTCs MPUMEHSET
HCTIBITHIBACT HE3HAYHUTEIbHbIC MOJTyYCHHBIEC HABBIKA
3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH, | B CUTYalHsIX
3aTpyJHEHUs IpU 3aTpyJHEHHS IPU TIOBBILIEHHOM
NPUMEHEHUH aHAJTMTHYECKHX CII0’)KHOCTH.
HaBBIKOB B HOBBIX orepanusx, mepeHoce
CHUTYaIHSsX. YMEHHH Ha HOBBIE,
HECTaHAAPTHEIC
CUTYAaIMH.
IIxana OLICHUBAHUA leOMe)KyTO‘-IHOi/i arTrecraluu: 3avdera.
IIlkajia oneHUuBaHUsA Onucanue
BrimonHeHsl Bce 00sg3aTelbHBIE YCJIOBUA IMOATOTOBKH CTYACHTA K
IIPOMEKYTOYHOM  aTTECTalUH, MPELYCMOTPEHHBIE  IPOrpaMMOi
JUCHUITIINHBI. CTy,HeHT ACMOHCTPUPYET COOTBETCTBUC 3HaHPIfI,

3aureHo

YMEHHH, HaBbIKOB MPUBEIEHHBIM B TaOJIMIIaX MMOKa3aTesei, onepupyer
npuoOpEeTEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallMsiX TNOBBIIIEHHOM cjoxkHOCTU. [Ipm 3TOM MoOryr ObITh
JIOMYIIEHbl He3HAYUTENNbHbIE OIMOKHU, HETOUHOCTH, 3aTPYIHEHHS IPU
AQHAJIMTUYECKUX OIEpalnsX, IEPEeHOCEe 3HAHWW W YMEHUW Ha HOBBIE,
HECTaHJaPTHBIC CUTYALIUH.

He 3aureno

He BrImoNHEHBI 00g3aTeNbHEIE YCIO0BUA IOATOTOBKH CTYJACHTAa K
HpOMeXCYTOqHOﬁ arTeCTanuu, npeaAyCMOTPCHHBIC HpOI’pﬁMMOfI
JUCHOUIINIMHBI, UJINW CTYACHT ACMOHCTPUPYET HEIIOJIHOEC COOTBETCTBUC
3HaHI/II‘/’I, YMCHHﬁ, HAaBLIKOB MPUBCIACHHBIM B T8.6J'II/II_I3.X HOKEBE[TCJ'ICI‘/JI,
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3HAa4YUTCIIbHBIC

JOIMYCKAOTCA 3HAYUTCIIbHBIC OIJ_II/I6KI/I,
3HAHUW, YMEHU, HABBIKOB MO Py OKAa3aTeNel, CTyIeHT UCIIBITHIBAET
3aTpyOHEHUS IIpH  OIIEpUPOBAHUU
YMEHHSIMH NIPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

MNpOABIACTCA OTCYTCTBUC

3HaHUAMHU H

HIkana oueHMBAHUSA TEKYIIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTPOJIsS
pe3yabTaTOB OOYyUEHUS

[IIxasa onieHnBaHus

Omucanue

Pacuetno-rpaduueckas pabora

OtimuHo - Pabora cnana B
CPOK, pacueTHas u
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
HUMEIOTCSl HEI0UEThI, He
BJIMSIIOILIME HA KOHEYHBIN
pe3yInbTar.

Xopouio - pacyeTHas 4acTh
BBHITNIOJTHEHA BEPHO, B
rpauIecKoi YaCTH eCTh
3aMe4yaHus

Y 10BIIETBOPUTENBHO - B
pacueTHOI 4acTu ecTh
3aMe4YaHusl, METO]I
BBITMIOJTHEHUS rpauuecKoi
9acTH BHIOpAH BEPHBII
HeynosneTBoputensHo - B
pacyeTHOM U rpaduuecKoi
YacTAX ecThb rpyobie
3aMeUYaHusl.

3amanue Ha PI'P Boimaercs Ha
MIEPBOM 3aHSITHHU
COOTBETCTBYIOIIETO pazzena
JUCLMIUIMHBI M CIAETCS 110
OKOHYaHHUH U3YYECHUS
COOTBETCTBYIOLIETrO pas3zena
mucnuiinibl. PI'P 1oimkHbL
OBITH BBIIOIHEHBI U

0 OpMJIIEHBI B COOTBETCTBHH C
TpeOOBAaHUSIMHU METOUICCKHIX
yKa3aHui Kadeapsl.

KonTponbnas padota

OTtnnyHo - PaboTa BEICOKOTO
Ka4ecTBa, YPOBEHb
BBINOJIHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIioB,
HE00X0/IMMbIE MPAKTUYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepHuagoM c(OPpMHPOBAHBI,
BCE MPETYCMOTPEHHBIE
porpaMMoil o0yueHus
y4eOHbIE 3aJJaHHS BBITIOTHEHBI,
1160 HEKOTOPBIE U3
BBINTOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUNTENIbHbIE
OIIMOKHU

Xopouio - YpoBeHb
BBITTOJIHEHHS pabOTHI OTBEYaeT
OOJIBITMHCTBY OCHOBHBIX
TpeOOoBaHUM, TEOPETUYECKOE
coJiepKaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEsbl HE
HOCSIT CYIIECTBEHHOTO

3amuTa TeMbl BKIIOYACT
perieHune 3a1a4 B Ay JMTOPUH B
TEUEHHUE OJIHOM Maphl U
MIPOXOAUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

paszzaena. buneTrsl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH COPMHUPOBAHHOCTD
KoMmeTeHui. Ha oTBeTHI
otBoauTcA 1,5 Jaca.
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XapakTepa, He0OOXOAUMBbIe
MIPAKTUYECKHE HAaBbIKU PabOThI
C OCBOEHHBIM MaTEpUaAJIOM B
OCHOBHOM C()OPMHUPOBAHBIL,
HEKOTOPbIE BUJIbI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMH.

Y 10BIETBOPUTEIIBHO -
TeopeTtnueckoe cofepxxaHue
Kypca OCBOEHO YaCTH4HO,
HE0OXO0UMbIE TPAKTHYECKHE
HaBBbIKU pabOTHI HE
c(hopMupOBaHbI, OOJBITUHCTBO
IIPEyCMOTPEHHBIX
MPOTrpaMMOil 3aJIaHUI HE
BBITIOJIHEHO; IIPU
JOTIOTHUTEILHOM
CaMOCTOSITEeIIbHON paboTe Hal
MaTepUaIoM Kypca BO3MOXKHO
MOBBILICHHE KauecTBa
BBITTOJIHEHUS Y9E€OHBIX
3aJlaHni.
HeynoBieTBOpUTENBHO -
TeopeTtnueckoe copepxaHue
Kypca He OCBOEHO,
HEO0OXOUMbIE TPAKTHUECKUE
HaBBbIKU pabOThI HE
c(hopMUPOBaHBHI,
IIPElyCMOTPEHHbIE
MPOrpaMMoOil 3a1aHUs He
BBITIIOJTHEHBI

TecTtupoBanue 1o NpoNACHHON

Tect conepxut 20 3amanui,
MpaBUJIbHBIN OTBET Ha 1
3aJlaHuEe COOTBETCTBYET |
6amny. Bpems TectupoBanus -
30 munyt. CTyneHTy
IIPEJIOCTABIISAETCS ABE MOMBITKH
JUTsl IPOXOKJIEHUS TECTA.

TectupoBanue
OCYILECTBISAETCS, JTUOO0 pU
MOMOIIY KOMIIBIOTEPHOI
CHCTEMBbI TECTUPOBAHMSL, TUOO
C MCIOJIb30BAaHUEM BBIIAHHBIX
TeCT-3aJIaHUi Ha OyMa>KHOM
HocuTene. Bpems

TeMe
MakcumanbHas olieHKa 3a TecT | TectupoBanus 30 MuH. 3atem
- 20 6amnoB. TecT cuuTaercs OCYUIIECTBJISIETCS TPOBEPKA
YCHENIHO MPONICHHBIM, €CITH TecTa Mperno/iaBaresieM u
CTyneHT jgan He menee 60% BBICTABJISIETCS OLIEHKA
MPaBUIIBLHBIX OTBETOB (HaOpaa | COTJIACHO METOJIUKH
He MeHee 12 6amioB). BBICTaBJICHUS OIICHKH.

7.3. Ouenounvle cpeocmea

7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuit ona evinonnenusn pacuemno-zpaguueckux paoom (PI'P)

PrpP Nol, uacmpb 1
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-11 0 2 0 2
A= 1 3 2 B={0 -3 3
4 0 -3 11 -1
3azanue Nel. JIaHpl MaTpuIibl u

o 2 A
Boinonaute geiicteus; A +88°

2 2 _
3aganue No2. [Ipoao/KUTh JTaHHOE MAaTPUYHOE PAaBEHCTBO (24+3B)" —44" ~64B =1

Y TIPOBEPUTH €T0 JJisi MaTpUll A U B 13 nepBoro 3aaHusl.

3aganue No3. BEIYHCIUTD ONPEeAeInuTeIb ABYMs ClIOCO0AMU: Pa3IoKEHHEM T10 TTEPBOM CTPOKE U

PAa3I0KEHUEM I10 IEPBOMY CTOJIOITY.
1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

3amanue No4. J{ns naHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.
1 0 2
I 1 0
-1 2 3

3aganue NoS. Pemnth MaTpUuHOE YypaBHEHUE AXB=C (naiitu X). Cnenatb poBepKY.

PO IR B I

3ananue Ne6. Hailtu panr MaTpuIbL.

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

6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12e0pauiecKux ypagHenui

3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb mpoBepKy.
X t4x,—x; =-2

2x, +2x,+3x; =7
3x,+6x, —2x;, =1

3aganue Ne2. Permuth cucremy u3 Nel Meto oM oOpaTHOM MaTpHIIbI.
3asanue Ne3. Pemuts cucremy u3 Nel metogom ["aycca.
3apanue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu oG1uee pemenue u
YaCTHOE pELICHUE.
X +x, +2x,+3x, =5
3x, +2x, —4x, - 2x, =1
S5x, +4x, + 4x, =11
3ananue NoS. Pemuts omHOpoaHYIO cuctemy metogom ["aycca. Haiitu obmiee 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, uacmo 2
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Bananue Nel. TTokasats, uto Bektopsl ' '» P oGpasyior Gasuc B pocTpaHCTBE M PA3IOKHTH
m=(1,-1,2),n=(2,0,3), p=(-2,-11),a =(5-4,13).

Bektop @ 10 3TOMY Gasucy:
Bamanue Ne2. Jlanbr BekTopel 7 u " Boisicuuts — KOJUIMHEAPHbI JIN BEKTOPHI & 1 b
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—m.
N .
71| = 62, |71| = 2, (7, 7) = 135", @ =67 —m.
ZB A(l;-1;2),B(3:3;2),C(7:1;2).

. Haittu , €Cl

. |a|
3aganme Ne3. Haiitn | , €CIIN

3ananue Ne4. Jlan AABC

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

3amanue No6. Haiitu ruromanp mapauiesorpaMMa, OCTPOEHHOTO Ha BeKTopax ¢ u b

_ A T
a=2m-5n,b=m+n, ﬁ\=3,(m,ﬁ)=g.

m|=12,

3amanue Ne7. Haittu mnomanp tpeyroasuuka ABC, ecnmun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b,c

c
3azanue Ne8. JlaHbl BEKTOPBI >~ . BBIICHUTB — KOMILJIAaHAPHBI JIM BEKTOPBL. ECiii BEKTOPHI HE

KOMIUIAaHAPHBI, TO HAUTH 00BEM Napaieenunesa, MOCTPOCHHOTO Ha BEKTOPax a,b,c u
OTIPECTUTh — KaKyt0 TPOUKY OHU 00pa3yroT.

a(l;-1:;5),b(2:4;-2),c(3;0:1)
3amanue No9. Jlns nuneiHoro onepatopa 4 3aaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB

Ae,, Ae,, Ae, e.,e

3 A B6 2> €3 y HaiiTu 06
. altucaTb ManI/IHy onepaTopa B 0a3uUCEC U HAUTHU O pa3

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

3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OIepaTopa,

7 3
=7 2
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpulien

PI'P Ne 1, uacmp 3

/ 7l [
Baymanue Nel. TIpsmas ! mpoxomut uepes Touxy A mapamrensso Bexropy 9 . ITpamas 2
IPOXOAUT Yepe3 Touky B meprenmukynspro Bextopy 7 . HaiiTi Touky nepeceueHus NpaMbIX 1

YTroJl MEXAYy HUMH, €CIIU A43:5), ¢ (153), B(0;5), 7 (=3;4).
3aznanue No2. Jlana npsiMast g . [Ipsimas L npoxout uepes Touku A u B . Haittu paccrosuue ot

[ [ .
TOYKH MEepECeUeHus NpsIMbIX ' U 2 10 mpAMol 3.

j o 1x= -8t -3

"y =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.
3amanue Ne3. Haiitu pacCTOsSTHUE OT TOUKU M, 710 nockoctn & | mpoxozsieit uepes Touky A
TIePIICHANKYISPHO BEKTOpY 77 , ecin M, (0;1;7), A(2;-1;4), 1(6;22;-3).

3agaHI/IC Neo4. Haiitu YroJ MExXAy IJIOCKOCTBIO a U IIJIOCKOCTBHO [J) , HpOXOI[SIH.[Cﬁ 4Ccpe3 TOUKU
AB | C oy 15X+ +4z-28=0, A(5;2;5), B(3:7;0), C(~4;-3;-1).

3ayanue NoS. 3anucarh KAHOHUYECKUE YpaBHEHUS MPSAMOIL, 3a1aHHOM 0OIIMMU ypaBHEHUSIMHU.
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X+2y-9z-10=0;
3x+4y+82z-24=0.

3azanue Ne6. Haiitu TouKy nepeceueHus npsiMoin I wmnockocrn @ u YrOJI MEKly HUMU.
;X 2y z-1

3 4 -2

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

3aganue No7. Ilpsimast l npoxoauT uepe3 Touku A u B. Ilpsamas l MPOXOJUT Yepe3 TOuKy M

. [ [
HEePICHIUKYIIAPHO TIockocTr & . HaiiT yrosi Meay NpsiIMbIMH ' U~ 2 ¥ BBISSCHUTD — JICXKAT JIH
OHHU B OJIHOH INIOCKOCTH WJIM CKPELIMBAOTCS.
A9;-3:1), B(4,4;,-5), M (-1;11;-11), a:2x+3y—-z—-1=0.
x+3)°
3aganue No8. Jlisi naHHOM KpHUBOM 49 25 yKa3aTh QOKYChI, SKCIICHTPUCUTET,
IUpeKTpUchL. IIocTpouTh KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.

9x* —25y" —18x+200y —616=0

3aznanue Ne9. [IpuBecTu ypaBHEHHE KpUBOI K

KaHOHHWYCCKOMY BUAY U ITIOCTPOUTH KPUBYIO.

Ilpumepor 6apuanmoé KOHmMpoIbHBIX padom
Bapmuanr.

1. HaitTu 3Ha4eHUs MaTpUYHOTO MHOT'OYJICHA F(4)
s 5 -1 0
f(x):—x +2x"—x+3,4 —[ ; 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
7 -1

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BBIUHMCIUTB ONIPENEIUTENDb IPUBEIEHUEM K CTYIIEHYATOMY BUY
4. Haiitu matpuny, oOpaTHyto aaHHoH (a). Pemuts matpuuHoe ypaBHeHHe (0)
12 1

3 -5 3 1 -2 -2 3 5
S
() 2 7 -1 () -3 4 3 -1 0

5. Pemmmth cuctemy ypaBHEHUH. YKa3aTh 00IIee U OJJHO YACTHOE pelieHHe (a).
Pemute cuctemy ¢ momoIisto 00paTHoi MaTpullsl u o popmynam Kpamepa (0)

4x,+9x, —5x, —8x, =5 X +2x,+x;,=5
3x,+7x,—2x, —4x, =4 3x,=5x, +3x; =7
(@) 2x,+5x, +x; +3x, =3 ©) 2x,+7x,—x; =13
Bapuanr
1 Pacrniucats pasnoskenue Bektopa ¥ 1o Bektopam 7>4>"
x=1{5-12,1} p=11-3,0} ¢g={L-L1} r={0,-12}

) H
(450 [

2. Konnuueapusl 11 Bextopsl £ u 4?2
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a={2,0,1} b={-231} p—2a+2b q=3a-2b

3. JlaHa nupaMuja ¢ BEpIIMHAMU B TOUKAX A Ay A4,
A(-2,4,8) 4,(4,-1,2) A,(-8,7,10) 4,(-3,4,-2)
Haiitu:

a) yros Mexay peopamu A4, A4,

0) 00beM MUPaMHIBI

B) JUIMHY BBICOTHI OMYIIIEHHON Ha IpaHb 44,4,

A A, A,

I K pebpy

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

') HAalTHU AJIMHY MEIUAHBI, IPOBEIECHHYIO U3 BEPILUHBI

4] Ly

BCKTOpaMu p u q

v ey T
a=2p+q b=p-3q p[=2 |q|=2 “T4
Bapuanr
1. Haiftu paccTosiHue OT TOUYKH 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:O
2. BelnmcaTh KaHOHHYECKOE YpaBHEeHHe npsmoit: * Y~ 3z2+6=0
x=2 y-3 z+l
B 4 g X+try+2z-9=0

(0;-1;3) "

3. HaiiTi TouKy nepeceueHus mpsaMoil U IIOCKOCTH: | 1

i R P il T
4. HaiiTu TOuKy ! CHMMETPUUYHYIO TOUKE { OTHOCHUTEJIBHO MPSAMOi /!

x-l_y_z

1 -1 1

5. Hanucatb ypaBHEeHHE IJIOCKOCTH & mpoxoasiel yepe3 TOUKy M, Y NIEPIEHANKYJIIPHO
(MM,). M,(3;2;0) M, (415) M,(2;-1;4)

psAMON : , : .
o, . o,

6. HaiiTi kocuHyC yria MeXJy MI0CKOCTAMU 1 U
o,:3x—y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

-8 2 -6 -3 -13

1.1. Haiftu panr MaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BUIY =B s u

(1 —2] _(—2 3 sJ
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE -3 4 3o-10

X +2x,+x,=5
3x,—5x, +3x, =7

1.3. Pemmurts cuctemy 1o gopmynam Kpamepa 25473 - =13
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2.1. Hanucats pasnokeHue BekTopa X 1o BEKTOpaM pagr ¥={5-12.1} ,P= {.-3,0} :

q= {l,—l,l} r= {O,—1,2}
2.2. BBIYMCIIUTD IUIOIIA b MapajuiesiorpaMMa, TOCTPOSHHOTO Ha BeKTopax ¢ u b a _ YTOJ MEXTY

BCKTOpaMu p u q

wa ] T
[} [V ATA') (4] &'} (A} ANy _ _ a —_
a=2p+q b=p-3q pl=2 lg|=2 4
2.3. Jlana nupamua ¢ BepIIMHAMU B TOYKaX 44,44, . 4 (6’1’3), 4,(6,-2,-3) , 4, (2’2’0),
A4 (_59 19 0)
Haii A A, 4,

alTH JJIMHY MEIUaHbI, TPOBEACHHYIO U3 BEPIIUHBI 1 K peOpy
x=2 y-3 z+1

3.1. HaiiTu TOYKy nepecedeHus IpsMou  IIockoctu: | 1 —4 y ¥+y+22-9=0

P

P q 1: P(0=13)
1 CUMMCTPUYHYIO TOYKE OTHOCHUTCJIBHO IIPAMOU . u

3.2. Haiitu TOuKy
x-1_y =z
1 -1 1
o i M,
3.3. Hanncatp ypaBHEHHE IIIOCKOCTH & IIPOXOJALIEH Yepe3 TOUKY Y TIEPIEHANKYIISIPHO

npsmtoit (MM:). M0(3;2;0)’ M, (41:5) M, (2-1:4)

2 2 —
4.1. lana xpuBasi Broporo mopsgka ¥+ 4 ~12x+16y+16 =0 1747vyprs kanoHndeckoe ypaBHeHME

KpUBOU U MOCTPOUTH .€€

' ' '
€ ,6, .6

4 2 Cocrasuts  MaTpuLLy IIepexozia T 6a3Hca €% g Gasucy , €CIIn

= Ze1 +e2 +ez, c, —e, (?2 +ex; e —e, +2e, +e
7.3.2 IlpoMexyTOUHASI ATTECTAIUSA
Bonpocuwl k 3auemy (1 cemecmp ounout popmot 00yuenus)
Martpuiibl, TUIIBI MATPHII. OIIK-1
Ornepanuy ¢ MaTpUIIaMH, UX CBOMCTBA. OIlK-1
YMHOKEHHE NPSIMOYTOJIBbHBIX MaTPHLL. OIIK-1
Marpuynas ¢opma 3anMcCy CUCTEMBI IMHEWHBIX aJIre0OpandecKuX ypaBHEHUH. OI1K-1
Onpenenurenu U UX CBOKCTBA. OIIK-1
[TonsTue onpeaenurens. MUHOPHI U anredOpanyeckie JOMOJHEHHUS. OIIK-1
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHH, OCHOBHBIE TOHATHS U OIlK-1
OIpEEICHUS.
ITpaBuno Kpamepa penieHust CucteM JIMHENHBIX YPABHEHUI. OIlK-1
OOparHas MaTpHIa U €€ BEIYUCIIEHHE. Y CJIOBUE CYIIECTBOBAHUS 00OpaTHON OIIK-1
MaTpHUIIbI.
Pemenune cucrem TMHEWHBIX anreOpandyecKkux ypaBHEHHH METOAOM 0OpaTHOM OIIK-1
MaTpHUIIbI.
Merop ['aycca peleHus CUCTEM JIMHEWHBIX YPABHEHUM. OIIK-1
Pemenne mpon3BOIBHBIX CUCTEM JIMHEMHBIX YpPaBHEHUN MeToIoM [ 'aycca. OIlK-1
Panr matpunel. Teopema Kponekepa — Kanennu. OI1K-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. Kpurtepuii cymecTBoBaHUs OIIK-1
HETPUBHAJIBHBIX PELICHUM.
[ToHsiTHE BEKTOpa U JIMHEHHbIE Olepalyu HaJl BEKTOpaMu, cBoicTBa oneparmid. | OITK-1
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JlunHeitHast KOMOWHAIS BEKTOPOB. OIIK-1
JIvHeitHasg He3aBUCUMOCTD M JIMHEHASA 3aBUCUMOCTb T€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuii JIMHENHON 3aBUCHUMOCTH.
ITonsitue 6a3zuca. Koopauuarel BekTopa. OIIK-1
OproHopMUpOBaHHEIN Oaszuc. PaznoskeHne BEKTOpa Mo BEeKTopam Oasmca. OI1K-1
YnopsimoueHHas Tpolika BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEIIIaHHOE TPOU3BE/ICHHE BEKTOPOB B OIIK-1
OPTOHOPMHUPOBAHHOM Oa3zuce.
Y c10BUS OPTOTOHATIBHOCTH, KOJJIMHEAPHOCTHU U KOMILIAHAPHOCTH BEKTOPOB. OIIK-1
JIvHeHbIe TPOCTPaHCTBA. OIIK-1
Martpuia nepexoza ot 6a3uca kK 0a3ucy. OIIK-1
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUEHUS] MATPHULIBL. OIIK-1
Cuctembl KOOpaAWHAT. [[ekapTOBBI MPSIMOYTOIbHBIE KOOPAUHATHI HA ITocKOoCTH U | OITK-1
B IIPOCTPAHCTBE.
ITonsipHas cucrtemMa KOopJIMHaT. OIIK-1
Pa3nuuHble TUIIBI YPABHEHUN IIJIOCKOCTH U IPSMOM. OIIK-1
Boruncnenue paccTosHUNA MeX 1y IByMsl TOUKaMHU, TOUKOH U npsimoit, Toukoit u | OIIK-1
MJIOCKOCTBIO.
Brluncnenue paccTossHNs MEXKY CKPEIIMBAIOIIUMHUCS IPSIMBIMH. OIIK-1
Boluncienue yrioB Mex1y IByMsl PSMbBIMHU, IIPSIMOM M TUIOCKOCTBIO, IBYMS OIlK-1
IJIOCKOCTSIMHU.
KpuBbie BTOpOro nopsiika ux reOMETpUYECKUEe CBOMCTBA U YPABHEHUSI. OIlK-1
[TpuBeneHre KpUBOIl BTOPOIro NOpsi/IKa K KAHOHUYECKOMY BHUJLY.
KaHonunueckne ypaBHEHHUS AJUTUIICA, TUIEPOOJTBI, MapadoIbI. OIlK-1
YpaBHEHHE OBEPXHOCTH BTOPOTO MOPSIAKA. OIlK-1
Kanonuveckue ypaBHeHUs c(hepbl, SIUTHIICOUIA, KOHYCOB, THUIIEPOOIIOUIOB, OIIK-1

11apaboJIOHI0B.
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