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1. Heaun, 3a7a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHH s
MO JUCIHUILINHE

K 0CHOBHBIM yensim OCBOCHUS AUCHUILINHBI « MaTemaTHka» clielyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTu4ecKOn KyJIbTYpHI;

- NpUOOpeTeHHEe CTYJEHTAaMH IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHWUH, yMEHUHl u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K MHIYKTMBHOMY M JEIyKTHBHOMY MBIIUICHHIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKOW MHTYULIMH;

- YMEHHE CTYJCHTaMHU pa3BUBaTb HABBIKM CAMOCTOSITEJILHOIO M3Y4YeHHs Y4eOHOH U
HAy4YHOU JIUTEpaTyphl, COJEpIKaIe MaTeMaTHUECKUE CBEICHUS U PE3YJIbTaThl;

- MOJTrOTOBKY CTYAEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBaJIM(PHUKALMOHHOM
XapaKTepUCTHKOW OakajaBpa IO HAmlpaBIeHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCII0JIb30BaTh OCBOCHHBIE MAaTEMaTHUECKUE METO/Ibl B IPOPECCHOHATIBHOM 1€ TeIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBoi TypOyJIEHTHOCTH M BBICOKMX TEXHOJOIMUECKHMX PHCKOB COBPEMEHHOM LH(POBOiA
HKOHOMUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCLHUIUIMHBI «MaTeMaTHKay CleAyeT OTHECTH:

- OCBOGHHE CTY/JCHTAMH OCHOBHBIX TIOHSATHHA, METOIOB, (HOPMHUPYIOMUX OOIIYIO
MaTeMaTHUYECKYIO IOATOTOBKY, HEOOXOIMMYIO /Ul YCIEIIHOTO PEeIIeHHs IPUKIIAAHBIX 3a/1a4;

- (hopMHUpOBaHKE Yy CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIUX €T0
HalpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy a.

OOyuenne 1o gucuumuinHe «MaTtemaruka»  HampaBieHO Ha  (QOpMHpOBaHUE
y 0Oydarouuxcs ciaenyromux komnerenuil B coorerctBuu ¢ @I'OC (ypoBeHb OakanaBpuara) 1o
HanpasyieHuo noarotoBku 27.03.04 VhpaBineHue B TEXHUYECKUX CUCTEMaX, YTBEP)KIEHHBIM
[Tpuxazom Muno6puayku Poccuu ot 20.10.2015 N 1171:

Koa n HammeHoBaHue NuaukaTopsl 10CTHKEHUS
KOMIIeTeH Ui KOMIIeTeHIUH
OIIK-1. CnocobeH aHanu3upoBaTh NOIIK-1.1. Mcions3yeT 0OCHOBHBIE 3aKOHBI
3aJ1a4u IPO(HeCCHOHATBLHOM JUCLUIUIMH MH)KEHEPHO-MEXaHUUECKOT0 MOJTYJIS;

JeATeIbHOCTH Ha OCHOBE ITOJIOKEHHUH,
3aKOHOB U METOJIOB B 00IACTH HOIIK-1.4. 3naeT NpMHIUIHATEHBIE

eCTECTBEHHBIX HAYK M MATeMATHKH 0COOCHHOCTH MOJIEIMPOBAHUS MATEMATHYECKHX,
(bU3MYECKUX U XUMHUECKHUX MPOIECCOB,
MpeaHa3HaYEHHbIE 111 KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB;

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

ZII/ICHI/IHJ'II/IHa «MaTremMaTHKa» OTHOCHTCS K CbaKy.]'II)TaTHBHI)IM JUCHUITIIIMHAM.
I[I/ICLII/IHJII/IHa «MaremMaruka» 00€eCIIeUrBaET HU3YUYCHUC JUCHUIIIINH:

B obsizamenvroil uacmu:
- MaTeEMaTHUYECKHIl aHaIIn3;
- TEOpHUsI BEPOSITHOCTEN U MAaTEMATUUYECKasl CTATUCTUKA;
- BBCJACHHC B HpOGKTHYIO JCATCIIBHOCTD,
- cIenuaIbHbIC TJ1aBbl MATEMATHUKH.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHbiX OMHOUEHUIL.



- nudpoBas 06paboTKa CUTHAJIOB;
- IIEKTPOMEXaHHNUECKHE CHCTEMBI;
- OCHOBBI KOHCTPYUPOBAHHSI PaINO3IEKTPOHHBIX CPENICTB.

3. CTpyKTypa U coaep:KaHHue IUCHUIINHBI
OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHHUIIBI -72 Jaca.

3.1. Buabl yueOHOil padoThI M TPYA0E€MKOCTh

Ne . KoaunuecrBo | CemecTpbl
Buna yueOHoii padoThl
n/n 4acoB 1
1 | AyauropHble 3aHSITHS 32 32
B ToMm unce:
1.1 | JIexuuu - -
1.2 | CemuHapCKue/IPaKTUYECKHUE 3aHATHUS 32 32
1.3 | JJabopaTtopHble 3aHATUS 0 0
2 | CamocTosiTesibHas paborTa 40 40
B ToMm unce:
2.1 | PI'P 16 16
2.2 | IlogroroBka K CEMUHApYy 14 14
2.3 | [logroroBka K 3a4eTy 10 10
3 | IlpoMexyTOUHAsI ATTECTAUA
Dk3aMeH/ud.3a4eT/3aueT - 3auer
Hroro 72 72




3.2. TemaTuuyeckuii IIaH U3ydeHusi AMCHIHITUHBI «MaTeMmaTuka»

n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoOCTD, Yac

Bce
ro

AyauTopHasi pabora

JIex
1

CemuHap
ckue/
MpPaKTH4Ie

Jlabopa
TOPHBIC
3aHATU

s
3aHATUA

[IpakT
nyecKa

s

CKHEC HoaAroT

OBKa

Camoc
TOSITE
JbHAasA
pador

Pa3zgea 1. DiieMeHTHI JUHEHHOK
ajareopbl

24

12 0

12

1.1

Tema 1. Matpuiibl, 1elicTBUS HaL
MaTpPULIAMH.

1.2

Tewma 2. Onpeaenurenu, uX CBOMCTBA U
BbIUKCIICHUE. MaTpruyHas 3a1uch
CUCTEMBI JINHEWHBIX YPABHECHMIA.

1.3

Tema 3. OOparHas MaTpHIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CHUCTEMBbI JINHEHHBIX YPAaBHEHUH.

1.4

Tema 4. CucreMbl JIMHERHBIX
areOpandeckux ypaBHEHUI, OCHOBHbBIE
MOHATHSI M OTIpe/ielieHus. Penienne
CHCTEM JIMHEHHBIX YPAaBHEHUH METOIOM
Kpamepa, MmeTo1oM 00paTHOM MaTpHIIbI

1.5

Tema 5. Pemenne cucteM THHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpubl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Mertox I'aycca B
IIPOU3BOJIbHBIX CHCTEMAX JIMHEHHBIX
ypaBHeHUH. OHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

Paznea 2. BekTopsl.

20

10 0

10

2.1

Tewma 1. JIunelinble onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEITHBIE
KOMOMHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. [Tonsitue 6azuca. Koopaunarst
BekTopa. KommHaeapHOCTb,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHO€ TPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBAa. BekTopHOE
HpOI/ISBeJIeHI/Ie JABYX BeKTOpOB, ero
CBOICTBA.

24

Tewma 4. CMmemanHO€ MPOU3BEICHHE
TpPeX BEKTOPOB M €r0 CBOMCTBA.




Brraucnenue o6bema
napasenenumnena. Y cliopue
KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpTroHOpMUPOBaHHBIH Oa3uc.
Beruucnenue ckaasipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JaHHbIX KOOPJMHATAMU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

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

Marpuia nepexoza ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPIUHAT BEKTOPA
1pu u3MeHeHuu 6asuca. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIC 3HAUYCHUS
JIMHEMHOTO oIeparopa.

Pa3zgen 3. KommiekcHbIe YyuciIa 1
MHOI0YJICHEI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yuces. PopMbl 3aITUCH KOMILIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJy KOMIUJIEKCHBIMU
yuciaaMu. Pa3inokeHne MHOTOWICHa Ha
MHOKHTEJIM OCHOBHAsI TeOpeMa
anreopsl

Pa3zgea 4. Anaauruueckas
reoMeTpus

16

10

4.1

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

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

4.3

Tema 3. B3auMHoe pacrnosoxeHue
MIPSIMBIX HA IJIOCKOCTH U B
IIPOCTpaHCTBE. Brruncienue
pPacCTOSIHUM MEXAY JBYMs TOUKaMH,
TOYKOH U mpsiMoii. Bzanmuoe
pacroaoXeHue MIOCKOCTE.
Brluncnenue paccTossHUN MEXKIY
TOYKOH M INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiaka ux
reOMETPUYECKHE CBOWCTBA. Y pABHEHHMS
AIIIUIICA, TUIIEPOOITBI, MAapadoIIbI
Ob11iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. ITpuBeeHne KpuBBIX BTOPOTo
MOpAJIKAa K KAHOHUYECKOMY BHU]LY.
[ToBepXHOCTH BTOPOTO MOPSAKA

Hrtoro

72

32

40




Conepxxanue pa3aesioB IMCUMILTHHbBI
Paznea 1. DiieMeHTBI JIMHEHHOI aJredpbl
Tema 1. Matpuubl, JeHCTBUS HAaJl MATPUIIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHME. MaTpuyHas 3alUChb CUCTEMBI JIMHEHHBIX
YpaBHEHU.
Tema 3. OOpaTHas MaTpuLa U €€ BbIYMCIeHUuEe. MaTpuyuHas 3a11uch CUCTEMbI JIMHEWHBIX YPaBHEHUI.
Tema 4. CucteMbl JIMHEHHBIX aiareOpanvyecKux ypaBHCHUH, OCHOBHBIC IOHSATHS U OIPEACIICHHUS.
Pemenue cuctem TMHEHHBIX ypaBHEHHH MeToj0M Kpamepa, MeTo1oM 00paTHOI MaTpHULIBI
Tema 5. PeleHune cucteM JMHEHMHBIX ypaBHeHUM MetonoM [aycca. Panr wmarpuinbl. Teopema
Kponekepa-Kanemnu.
Tema 6. Meton ['aycca B mpOM3BOJIBHBIX CUCTEMaX JMHEUHBIX ypaBHEHU. OTHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPaBHECHUH.
Paznen 2. BekTopsbl.
Tema 1. Jlunelinbple onepauuy Haja BEKTOpaMH, UX CBOMCTBA. JIMHEWHbIE KOMOMHALIUK BEKTOPOB.
JInHeiHO He3aBUCHMBIE U TMHEWHO 3aBUCUMBIE CHCTEMBI BEKTOPOB.
Tema 2. Ilonsarue Oa3uca. Koopaunatel BekTopa. KommmHeapHOCTb, OpPTOTOHANBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.
Tema 3. CkanspHoe Ipou3BEIEHUE BEKTOPOB U €ro CBOWCTBA. BeKTOpHOE IpOu3BENIEHUE JBYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CwmemaHHOe NIpPOM3BEIEHUE TPEX BEKTOPOB U €ro cBoicTBa. Brluncienue oObema
napajuleJienunena. Y ciloBUE€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIHM 6a3uc. Beiuncienne ckaasipHOro, BEKTOPHOTO M CMELIAHHOT'O IPOU3BEIEHUI
BEKTOPOB, 33/JIaHHBIX KOOpAMHAaTaMHU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHeHHBbIE MPOCTPAHCTBA.
PasmepHocTh W 0aswc JIMHEWHOTO MpocTpaHCTBA. Marpuiia mepexoga OT 0Oa3uca K 0Oasmcy
npeoOpa3oBaHue KOOpPAWHAT BEKTOpa Npu u3MeHeHMH Oa3uca. CoOOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIC 3HAUYCHHUSI JIMHEHHOTO OTepaTopa.
Pasnen 3. KoMmiiekcHbIe YMCIa M MHOTOYJICHBI
Tema 1. MHOXeCTBO KOMIUIEKCHBIX unces. @OpMblI 3aMIUCH KOMIUIEKCHBIX YHCEIL.
Tema 2. Onepauyu HajJ KOMIUIEKCHBIMM YHUCJIaMHU. Pa3inojkeHWe MHOroOwieHa Ha MHOXXHUTEIN
OCHOBHas Teopema anreopsl
Pasnen 4. AnanuTnyeckasi reoMeTpus
Tema 1. Cuctemsl koopAauHAaT. Pa3nuyHble TUIIBI ypaBHEHHH MTJIOCKOCTH
Tema 2. PaznuuHble TUIIBI ypaBHEHUI IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE
Tema 3. B3auMmHOe pacnoyio)KeHHE MpPSIMBIX Ha IJIOCKOCTH M B INPOCTpaHCTBE. BurumcieHue
paccTOSHUN MEXIy IBYMs TOUKAMH, TOUKOM M NpAMOM. B3anMHOE pacnosiokeHue IUIOCKOCTEM.
Brruncnenue paccTosHAN MEKy TOUYKON U IUIOCKOCTBEO
Tema 4. KpuBbie BTOpOro nopsjka ux reoMeTpu4eckre CBONCTBA. Y paBHEHHUs SJUIUIICA, TUIIEPOOJIHI,
napabosbl O611ee ypaBHEHUE KpUBOH BTOporo nopsaka. [IpuBeseHre KpuBbIX BTOPOro MOpsAIKa K
KaHOHM4eckoMy Buay. IloBepxHOCTH BTOpOrO nopsiaka

3.3 TemaTuka NpaKTHYeCKUX 3aHATHH MO TUCHHUILIHHE

«MaremaTuka»
IIpakTnueckoe 3ansatue 1. Matpuiipl, 1€iCTBUS HaJl MaTpULIAMHU.
[TpakTrueckoe 3anstue 2. OnpeaenuTeny, iX CBOMCTBA U BBIYUCIEHNE. MaTpuyHas 3amuch CUCTEMBbI
JIMHEWHBIX YPaBHEHUN.
[IpakTnueckoe 3ausatue 3. OO6paTHas MaTpuLa U €€ BBIUMCIICHUE.



[Ipaktrueckoe 3anatue 4. CuCTEMbI TMHEHHBIX aNTreOpandecKux ypaBHEHUN, OCHOBHBIC TTOHATHS U
orpeneneHus. PemeHne cucreM JIMHEHHBIX ypaBHeHHH MetogoM Kpamepa, metomom oOparHOi
MaTpPHLIbI

IIpaxkTueckoe 3anatHe 5. PenieHue cucteM JIMHEMHBIX ypaBHEeHUN MeToioM ['aycca. Panr MaTpubl.
Teopema Kponekepa — Kanemiu

[IpakTnueckoe 3anstue 6. Meron I'aycca B IpOM3BOJIBHBIX CHUCTEMAaX JIMHEHHBIX YpaBHEHUH.
OnHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHHUI.

[IpaxkTrueckoe 3ansatue 7. BekTopsl. JInHelHbIE onepanuy HaJl BEKTOPaMH, UX CBOMCTBA. JIMHeHOe
IIPOCTPAHCTBO I'€OMETPUUECKUX BEKTOPOB. IloHATHE NMHENHON KOMOMHAIMKU BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

ITpakTryeckoe 3anstue 8. [lonsTue 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOPOB. KoopanHaTsl
BekTopa. OpToHOpMHpOBaHHBINA 0aszuc. KoiammHeapHOCTh, OPTOrOHAIBHOCTh M KOMIUIAHAPHOCTH
BEKTOPOB.

[IpakTnueckoe 3anstue 9. CkansipHOe IPOU3BENECHUE BEKTOPOB M €ro CBOWCTBA. YCIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHHUE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIOBUE
KOJUIMHEAPHOCTH BEKTOPOB

IIpakTnueckoe 3ansatue 10. CMenanHoe MPOU3BEACHUE TPEX BEKTOPOB U €r0 CBOKCTBA. Bruncienue
o0beMa MapajuieNenunesa W NHUPaMUIBL. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Brrumcienue
CKaJSIPHOTO, BEKTOPHOTO M CMELIAHHOI'O IIPOU3BENECHUN BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3muce.

[Ipaktnueckoe 3anstue 11. JlumHewHble mnpocTpaHcTBA. PasMmepHOCTr M 0a3uc JIMHEHWHOTO
npocTtpaHcTBa. Marpuiia nepexona ot 6aszuca k 6asucy. IlpeoOpa3oBanue KoOpAWHAT BEKTOpa IpU
u3MeHeHuu Oasuca. JIuHelHble onepaTopsl, JelcTBUSA ¢ TUHEHHbIMU oneparopamu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHbIE 3HAUEHUSI MATPULIbI

IIpakTnueckoe 3ansaTue 12. MHOXKeECTBO KOMILIEKCHBIX uncen. @opMbl 3alIMCH KOMIUIEKCHBIX YUCEIL.
JleicTBUA HaJ KOMIUIEKCHBIMU 4HciIaMU. Pa3nokeHHe MHOroOwieHa Ha MHOXKMTENN, OCHOBHAs
Teopema anredpsl

[IpaxTnueckoe 3anarue 13. Cuctembl KOOpAMHAT. Pa3mu4HbIe TUITBI YPaBHEHHUH MIJIOCKOCTH
[IpakTnueckoe 3ansaTue 14. Paznuunble TUIIBI ypaBHEHUH IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE
[IpakTnueckoe 3ansatue 15. B3anmHoe pacnosiokeHrue NpsIMbIX Ha IUIOCKOCTH U B MPOCTPAHCTBE.
Beluncnenue paccTosHU MEXIy ABYMs TOYKaMHU, TOUKOW M NPAMOU. BbIYMCIIEHHE pacCTOSHUSA
MEXIYy CKpEIIMBAIOIIMMHCI NPsAMBIMU. B3auMHOE pacnosioKeHHe IIIOCKOCTe. Bpruuciienne
PacCTOSTHUN MEXAY TOYKOM U INIOCKOCTBIO

[IpakTnueckoe 3anarue 16. KpuBbie BTOporo mopsiika uX reoMeTpuuecKue CBOMCTBA. Y paBHEHUS
JIIMIICa, TUIepOotbl, mapadoinsl Oblee ypaBHEeHHE KpUBOIl BToporo nopsiika. [IpuBenenue kpuBoi
BTOPOTO MOPSKA K KAHOHUYECKOMY BUAY. [IoBepXHOCTH BTOPOro mopsaka.

3.4 TemaTnka KypcoOBbIX IPOEKTOB (KypPCOBbIX padoT)

KypcoBble npoekThl (KypcoBble paboThl) yueOHbBIM IIJIAHOM HE TPEAyCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecIevYeHue

4.1. HopmartuBHblie 1okyMeHThI M 'OCThI

1. ®I'OC 09.03.01 HudopmaTtuka U BBIYUCIUTENbHAS TEXHUKA, YTBepkKIEHHBIM [Iprkazom
Muno6prayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. AxaneMuueckuil yueOHbIH muaH 1o HarpasieHuio noarotoBku: 09.03.01 «MudopmaTrka u
BBIUHCIIUTENbHAs TeXHUKa». [Ipodunb: Beb-Texnonoruu - ounas. 2026.

3. OOpa3oBarenbHas mporpamma 1o HampasiaeHuto nojarotosku: 09.03.01 «Mudopmatuka u
BBIUMCIIUTENbHAs TeXHUKa». [Ipodunb: Beb-Texnonoruu - ounas. 2026.



4. Vxa3 IIpesunenta Poccuiickoit @eneparun ot 01.12.2016 Ne 642 «Crtparerun Hay4dHO-
TEXHOJOTHYEeCKOro pa3sutus Poccuiickoin denepaunny.

5. Ilpuka3 MunucrepctBa oOpazoBanus 1 Hayku Poccutickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yTBepxkaeHun [lopsiaka MpUMEHEHHsI OpPraHU3AIMSIME, OCYIIECTBISIONMMEI 00pa30BaTeIbHYIO
JeSITeNIbHOCTD, 3JEKTPOHHOTO OOY4YeHMS, JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH Mpu
peanuzanuu 00pa3zoBaTEIbHBIX TPOTPaAMM).

4.2. OcHoBHas JuTEpaTypa

1. Topmau, b. A. MaTemaTuka 1 aHaJIMTUYECKAss TE€OMETPHS : YUeOHUK I By30B / b. A.
lopnau. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — TekcT : 27EKTPOHHBIN // JIaHb : 3EKTPOHHO-OMOIMOTEYHAS CUCTEMa. —
URL: https://e.Janbook.com/book/208664.

2. JluneliHble anrebpa U aHATUTHYECKAs TEOMETPHS : yueOHO-MeToanueckoe rmocoodue / M. U.
CkBopiosa, 1. B. Autonosa, A. I'. PatHos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — TekcT : aneKTpoHHBIH // JIaHb : 37EeKTPOHHO-OMOMMOTEeYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/240020.

3. TyranGaeB, A. A. Maremaruka 1 aHanuTH4eckas reomeTpus : yueOnuk / A. A. TyranGaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Texkcr :
ANeKTpoHHbIHN // JIaHb : anekTpoHHO-O0uOIHoTeYHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4. 3abonorckuii B.C. MaremaTuka u aHanuTu4eckasi reoMeTpus (y4eOHbIH KOMILJIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: U3g-so MIHOPA-M, 2022. 309 c. (Bsicuiee
oOpa3oBaHue: OakamaBpHar).

5. Cwupotuna U.K. MaTematuka u aHaTUTUYECKAsi TEOMETPUS: HHTEPAKTUBHBIN Kypc: yueOHOe
nocobue yis By30B. CII6, M3n-o Jlans, 2022. 180 c.

6. Kypc nekuuii nmo nuHeiHOW anreOpe M aHATUTHYECKON reoMeTpuu: yuyeOHoe mocobwue. //
Kynpssues b.1O., Matsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHnslit pecypc.]

43  JlomoJHUTeJbHAA JIUTEPATypPa

1. Munocues, B. b. Kypc maremaTtuku /i TEXHUUECKUX BBICIINX Y4EOHBIX 3aBEICHUH :
yuyebnoe nmocodue / B. b. Munocues, B. I'. 3y6koB, B. A. JIsxoBckuii. — 2-€ u3., UCTIp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 1 : AHanutuyeckas reometpus. [Ipenenst u pssl.
@OyHKIMN 1 Tpou3BoHbIE. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Tekcr : aneKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maTemMaTuku 1151 TEXHUYECKUX BBICIINX Y4€OHBIX 3aBEICHUM :
yaebHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. . MapTeiHeHKO. — 2-€ U31.,
uctp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 : OyHKIIUNA HECKOJIBKUX MEPEMEHHBIX.
WuterpansHoe ucuncnenue. Teopus nonst — 2022. — 432 c. — ISBN 978-5-8114-1559
TexcT : anexTponHsli // Jlanb : anexTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuii Kypc BbICIIEH MaTeMaTHKU [DNEKTPOHHBIA pecypc]: yued. - DIEeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum pgocrynma: URL:
https://e.lanbook.com/book/93522. - 3ar:. ¢ skpana.] .

4. 3yoxoB B.I'., JIsxosckuii B.A., MapteiHenko A.U., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHUKH ISl TEXHUYECKUX BBICIINX y4eOHBIX 3aBenenuil. Yactu 1-4. M.: MT'TITY, 2012.
400 k3.

5. Wneun B.A., Ilo3usak O.I'. Ananutuueckas reomerpus. M.: Hayka. ['naB. pen-us ¢usuxo-
MaTeM. JuT-pel, 1988. 224 c.
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6. bexnemumen, J[.B. Pemenue 3amady w3 Kypca aHaJIMTUYECKOM TE€OMETPUM W JIMHEUHOM
anreOpel [DIEKTPOHHBINA pecypc]: yued. mocobue - DnekTpoH. aaH. - MockBa: Ou3mariur,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. |

4.4 DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[IpoBenenue 3aHATHII W aTTeCTallMii BO3MOXKHO B JUCTAaHIIMOHHOM (GopMaTe ¢ MHpUMEHEHUEM
CUCTeMBI AWCTaHIUOHHOTO oOydeHnusi yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTematuka» 3JEKTPOHHBIX 00Opa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem paszaenam

IPOTPaMMBI:.
Hassanue D0P

Jlunelinast u BekTopHas anredbpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAsi TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Matemarka u aHaTHTHICCKaA https://online.mospolytech.ru/course/view.php?id=462
reOMETPHSI

Pazpaboranusie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

[Topsmox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (QopMmaTe YCTaHABIMBAETCS OTICIbHBIMU

pacTopsHKCHHUSIMH ITPOPEKTOPa 10 y4eOHOM paboTe W/UiTU IIEHTPOM YIeOHO-METOIMIECKON PabOTHI.

Kaxapiii cTyneHT oOecreyeH WHIUBUIYaTbHBIM HEOTPAHMUYEHHBIM JIOCTYIIOM K JJIEKTPOHHOMN

Oononmoreke MOCKOBCKOI'O IOJUTEXA

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4EOHO-METOAMYECKHE MAaTepHalbl B OJCKTPOHHOM  BHJE,

npeJicTaBlIeHHbIE Ha caiiTe mospolytech.ru B pa3nene: «LleHTp MaTremMaTnyeckoro oOpa3oBaHus»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tosre3nple yaeOHO-METOAMYCCKHE U NHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBI HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» JUIsi OCBOCHHUS

JIMCLUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3u0HHOe U CBOOOHO pacnpocTpaHsieMoe IPOrpaMMHoe odecrnevyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€ETH HHTepHeT, AOCTYIIHBIX 1JIl OCBOCHUA TUCHMIVIMHBI:

HaumenoBanue Ccbuika Ha pecypce HJoctynHocTh

NHdpopManMOHHO-CIIPABOYHBIE CHCTEMBI

JocTtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Hndpopmannonusie pecypebl CeTu

http: . Itant.
KoncymerantlLoc ttp:// www.consultant.ru | JloctynHo
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[TopTan ®eaepanbHbIX
rOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JloctymiHa B ceTn
WuTepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | [locTynna B cetn
ru/ Wurepuer 6e3
OTpaHUYCHUHN

Ipodeccnonanbubie 0a3bl JAHHBIX

baza nanHbIX Hay4yHOU http://www.elibrary.ru HoctymnHo
AIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

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

MOJIUTEeMaTHYeCKasi pe)epaTUuBHO-
oubnmorpaduueckas u
HaYKOMETpUYECKast
(oubmmomeTpuyeckas) 6aza JTaHHBIX

5. MarepuaJibHO-TEXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI
MaTCpI/IaJ'IBHO — TeXHHYecKas Oasza YHHUBCPCUTECTA oOecrieynBaeT IMPOBCACHUC BCCX BUIAOB
3aH$ITI/II71, MpEeaAYCMOTPCHHBIX y‘le6HLIM IJIaHOM, U COOTBCETCTBYCT HeﬁCTBYIOHlHM CaHUTAapHbIM U
IMPOTHUBOIIOXKAPHBIM IIpaBUjIaM U HOpMaM.
Ka(benpa «MaremaTuka He pacmnoJiaract COOCTBEHHBIM AyJJUTOPHBIM (bOH,Z[OM H UCIIOJIB3YCT
y4ueOHbIE ayIUTOPUHU U3 00LIero OHIa YHUBEPCUTETA.
HpI/I HCO6XO)II/IMOCTI/I JIA MIPOBCACHUA HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHATUMN
HCIIOJIB3YOTCA KOMITBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanuyeckue peKOMeHAAlMU
6.1. MeToanuecKkue peKOMEHIANMH JJIf IPenoiaBaTes
110 OPraHu3auuM 00y4eHus

[Ipexxne Bcero, cieayer oOpaTWTh BHUMaHWE CTYJCHTOB Ha TO, YTO TMPAKTHYECKH BECh
M3y4aeMbIil MU MaTepHal He TpeOyeT KaKoi-Tn00 CreraibHOM (JOTMOHUTENHHON) MOATOTOBKHU U
BIIOJTHE MOXKET OBITH YCIIENTHO W3YYEH, €CJIM CTYJIEHTHI OYIyT MOCEMIaTh 3aHATHS, CBOCBPEMEHHO
BBHITIONHATH JIOMAIlIHUE 3aJaHusl U TOJB30BaThCs (MPU HEOOXOAMMOCTH) CHUCTEMOW TUIaHOBBIX
KOHCYJIbTAIlMH B TEUYCHHE KaXXJIOro cemectpa. Bomemmme B Kypce JImHEHHOW anreOpbl pasnems
SIBJISIFOTCSA KJIACCMYECKMMHU, B TO K€ BpPEMs OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK HMMEIOT
ITUPOKOE PACIPOCTPAHEHHUE NJisi PEHIeHUS Pa3HOTO poja 3a7ad BHYTPU CaMOW MATEMAaTHKUA U
MPUKIIATHBIX 337a4. VIX OCBOEHHE OMOKET CTYIE€HTaM JIOTHYECKH BEPHO, apTyMEHTUPOBAHO U SICHO
CTPOUTHh YCTHYIO U TIHMCBMEHHYIO pe€dYb, YCIEIIHO TMPUMEHSITh HAKOIUICHHBIE 3HAHUS B
npodecCHOHATBEHOM e TENbHOCTH.
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HeoOxomumo ¢ camoro Havajna 3aHATHH pPEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO U
JOTIOJTHUTEBHYIO JIUTEPaTypy, @ B KOHIIE CEMEecTpa AaTh CHUCOK BONPOCOB Ui MOJTOTOBKH K
3ayery.

Ha nepBoM 3aHsATHH 110 JUCHUIUIMHE CIIEAyeT 0053aTEbHO MPOUH(POPMHUPOBATH CTYIEHTOB
0 BUJIe ¥ (popMax TEKyIIeld U IPOMEKYTOUHOM aTTeCTallUii MO0 TUCIUILIMHE, CPOKAX UX
MIPOBE/ICHUS, YCIOBHSIX JIOIYCKa K POMEXYTOYHOM aTTeCTalluy, IPUMEHSIEMbBIX BUAAX
MIPOMEXKYTOUYHOTO KOHTPOJIS.

N3n0xeHne TEeOpeTHUECKOro MarepHajia JOJDKHO COIMPOBOXKAATHCS WIUTIOCTPATUBHBIMU
IpUMepamMu, TIIATEIbHO OTOOpaHHBIMU MpenoAaBaTesieM TakK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIAZIKM TIPY PEIICHWH 33Ja4dl HE OTBJICKAIM OT TJABHOIO: OCMBICICHHS HWIEH U CYTH
npuMeHsieMblx MeTonoB. Cienyer Bcerja ykasblBaThb NPUMEPHI MPAKTUYECKOTO0 MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX ypaBHEHUH U (popmyII.

[TpakTHueckue 3aHATUS JIOJDKHBI OBITh OpPraHM30BaHbl MpENOJaBaTeieM TaKUM O0pa3oM,
9TOOBl  OCTAaBaJOCh BpEMS Ha MEPUOAWYECKOE BBIINOJHEHHWE CTYACHTAaMH  HEOOJbIION
CaMOCTOSITENTLHOM pabOThI B ayIUTOPUU JJI TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHarna.

[IpenomaBatenb, BEAYHIMA MNPAKTUYECKHE 3aHATHS, JODKEH COTJIACOBBIBATH Y4EeOHO-
TEMaTUYECKH MJIaH 3aHATHI ¢ JIEKTOPOM, UCIOIB30BaTh €AUHYIO CUCTEMY O003HAUCHU.

[IpenoaBaremnto cieayer JOOMBAThCA CHCTEMAaTHYECKON HETIPEPHIBHOM pabOTHI CTYIEHTOB B
TE€YEHHE CeMeCTpa, HE0OXOAMMO BBISBIISATH CUIIBHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAYy4HOU paboTe,
K YYaCTHIO B Pa3HOTO POJia OJIMMITHA/IaX U KOHKYpCax.

CTyAeHT JOMKEeH ONIYIIaTh 3aHHTEPECOBAHHOCTD MPEINO0/1aBaTesl B TOCTHKEHUN KOHEYHOTO
pe3yJbTara: B IPHOOPETEHNH 00YJaIOMMMHUCS TIPOYHBIX 3HAHUH, YMEHUH 1 BIIQJCHNS HAKOTUICHHOW
uHpopManren A pemeHus 3a1a4d B IpohecCHOHaIbHON JesTeIbHOCTH.

OO6pa3zoBaTenbHbIE TEXHOJIOTHH.

[TpoBeneHue 3aHATUI U aTTECTAIM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ mpUMEHEHHUEM
CUCTeMBI JWCTaHIHUOHHOTO oOydeHmsi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» 3JEKTPOHHBIX 00Opa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem pazaenam
MPOrpaMMsI (cM. 1. 4.4).

[Topsimox mpoBeneHus paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMHU
pacropsLKEHHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/WiTu IIEHTPOM y4eOHO-METOIMUECKONU paObOTHI.

6.2. MeTtoanueckue yKazaHus il 00y4arOMXCS 110 0CBOCHHIO

AUCHUTIINHBI
Pa3nen: 3j1eMeHTBI JIMHeHON anredpbl
Marpuip! u onpenenurenu. IIpexnae Bcero, CTyA€HT JOKEH MOHATh, YTO MaTpULIA — ITO TabIHIA
yucen (mpuyeM 3Ta Tabiuila MOKET UMETh OJMHAKOBOE YUCIIO CTPOK M CTOJIOIIOB, @ MOKET OBITh U
IPSIMOYTOJIBHOIN), @ ONIpeeNIUTeNb- 3TO YUCIIO, 3alIMChIBAEMOE B BU/1€ KBAJAPATHOHN TabIMIIBI, TO €CTh
OTIpEICTIUTENN CYIIECTBYIOT TOJIBKO y KBaApaTHbIX Marpull. Cienyer oOpaTuTth 0co00€ BHUMaHUE
Ha OIEPaLMI0 YMHOKEHHUS IPSMOYTOJIbHBIX MAaTPHIL U IOHATH, KAKUM I10JIy4aeTCs MOPSI0K MaTPULIbI
— npousBereHus. OcoOEHHOCTh MaTpUIl TAK)XKE COCTOMT B TOM, YTO IPOU3BEIECHUE MaTpUIl HE
MEPECTAaHOBOYHO, TO €CTh CJEIyeT 00s3aTeNbHO YOeIUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE
3amaud. BaxkHbIM siBisieTcsl MOHsATHE oOpaTHOM MaTpuubl. Hamo 3HaTh ycioBHE CylIecTBOBAaHUS
0o0paTHOW MaTpHIbl U AITOPUTM ee mocTpoeHus. Ilocie ee BbIUMCIEHUS 1I€JIecO00pa3HO JesaTh
MIPOBEPKY MPaBUJIBHOCTH PEIIECHHUS, BBIIOJHUB OINEpalMi0 YMHOXKEHUS (IJODKHA TOJYYUTHCS
ennHUYHas Mmatpuia). llpu u3yueHuM ompezaenuTened HaA0 YETKO YCBOWTH IMOHATUS MHHODA,
anreOpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYHUCIIEHHBIE CBOMCTBa ompenenurens. s ocBoeHHs
TEXHUKHU BBIYMCIICHUS ONpEIeUTENeH 11e1ecoo0pa3Ho, BHIOpaB NPOU3BOJIBHBIN ONPEIEIUTENb BBIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIoKEHHE U TI0 CTPOKaM U
no cronbram. OOpatuTe BHUMaHMUE, KaKHE CTPOKH (CTOJIOLBI) MpEeANoYTUTEeNbHEe BBIOUpATh IS
PACKPBITHS OMIPEACIUTENS, YTOOBI yIIPOCTUTH €ro BbraucieHne. Oco6eHHo 3¢ (HEKTUBHO BEIYUCTICHUE
OTIpEJICNIUTEINIS C TOMOIIBIO JIEMEHTapHBIX MPeoOpa3oBaHUM, MPUBOAALIMX €r0 K TPEyroJIbHOMY
Buny. Ilpu m3ydyeHun pemieHuil cucTeM JIMHENHHBIX anredpandeckux ypasHeHui (CJIAY) obparure
BHHUMaHUE, MPEXKIE BCEro, Ha MOHATUE PEUIECHUs] CUCTEMBI U YCIOBHUS CYLIECTBOBAHUS PEILIEHUHN B
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3aBUCUMOCTH OT COOTHOLIEHUSI MEXKy PAaHIOM MATPUILIbI, PAHTOM PaCIIMPEHHON MATPULIBI CUCTEMBI
M YHCJIOM HEU3BECTHBIX M ypaBHEHUH. OOpaTuTe BHUMaHHME Ha YCIOBHS NpUMEHEHHUs (popmyi
Kpamepa u wmeroma oOpaTHOii MaTpuubl. BHumarenbHo pa3Oepute mpUMeEphl pelIeHus
MPOU3BOJILHBIX CHUCTEM JIMHEWHBIX aireOpanuecKkux ypaBHeHHH MeroaoMm [aycca (BBeaeHue
0a3MCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pasnen: JiieMeHTHI BEeKTOPHOM ajredpbl

[Ipy u3yueHUM AAHHON TeMbl HEOOXOAMMO OOpaTHTh BHUMAaHHE Ha JIMHEHHBIC OINepalud HaJ
BEKTOpaMH, HAa TOHATHS JIMHEMHOW HE3aBUCUMOCTH W JIMHEHHOM 3aBUCUMOCTHM BEKTOPOB, Ha
¢dbyHIaMeHTanbHOE MOHATHE 0a31ca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0asuca), Ha
pas3ioXeHue BEKTOpa Mo 0Oa3ucy. 3HATh ONpenesieHHE, I€OMETPHUECKHE CBOMCTBA CKaJSIPHOTO,
BEKTOPHOI'O U CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB, (DOPMYIIbI AJisi UX BHIYHUCIICHHS B BEKTOPHOM U
B KoopauHaTHOH Qopme. OOs3aTenbHO 3HATh U YMETh NPOBEPSTH YCIOBHS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTU U KOMILJIAHAPHOCTHU BEKTOPOB.

Pa3zjei: KOMILIEKCHBIE YHCJIA M MHOTOY/IE€HbI

B srom paszgene, nmpexnae Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YHUCJIO SBWJIOCH PaCIIMPEHHUEM
MIOHATHUS ICHCTBUTENBHBIX YKCEN, 3HATh ONpEACICHNE U TPU (HOPMBI 3aITUCH KOMILIEKCHOTO YUCIIa
(anreOpanueckyro, TPUTOHOMETPUYECKYIO M TOKAa3aTEeNbHYIO), TEOMETPUUYECKYI0 HWHTEPIPETAIIIO
KOMIUIEKCHOTO YMCJIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM KOMIUIEKCHBIX
qrcell ¥ MHOXXECTBOM TOYEK KOMIUIEKCHOHM MiiockocTd. 3HaTh (hopmyny Diinepa. KomruiekcHbie
qucia MOKHO MU300pakaTh ¢ IOMOIIbIO BEKTOPOB Ha KOMILIEKCHOH mtockoctu. [loatomy onepanumn
CIIO)KEHHSI M BBIYMTAHMSI KOMILUIEKCHBIX YHCENl MOTYT OBITh CBEACHBI K OMNEpalusM CIOXKEHHUS U
BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB. Hazo 3HaTh U yMeTh BBINOJIHATH ONEPALUNA YMHOXKEHHUS,
JICNICHUs, BO3BEICHHMS B IMIOJOKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3allCaHHbBIX B
TPUTOHOMETPHUYECKON (hopMe, N3BICUCHHS KOPHS N-0i CTETIEHH M3 KOMIUIEKCHOTO urcia. Ciemyer
o0paTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILIEKCHBIX YHCEN SIBISETCS 3aMKHYTHIM, TO €CTh
mobas anredpandeckas orepanus HaJ KOMIUIEKCHBIMU YHCIaMU HE BBIBOJAUT 32 MPEAEIbl 00JIacTh
KOMIUIEKCHBIX uncesl. Hajo 3HaTh pa3nuuHble BUIbI Pa3I0KEHHUs] MHOTOUJIEHA HA MHOXKUTEIHU IS
Clly4aeB, KOI/Ia Cpelid KOpHEH MHOrouwieHa MOTyT ObITh KpaTHbIE, KOMILJIEKCHbIE KOpHHU. OTH
CBelleHUs] OyAyT MCIIOJIb30BaThCsl, HAapHUMEpP, B MHTETPAJbHOM HCYMCICHUU MNPU BBIYMCIECHUU
UHTETpajioB OT JApOOHO-pAllMOHATIBHBIX (QYHKUMHA, NpU PpEUIeHUH JHMHEWHBIX OJHOPOJHBIX
muddepeHIranbHbIX YpaBHEHUH N-T0 MOPSAIKA C MOCTOSSHHBIMU K03 uiimenramu.

Pa3znen: AHagnTHYeCKas reoMeTpus

IIpy m3ydYeHHH AaHATUTHUYECKON TIE€OMETPHUM CIIEAYET, NMPEXIE BCEro, MOHATh, YTO €€ 3amadei
SBJIETCS U3YUEHHUE T€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM AHATUTHUYECKUX METOOB alre0phl U
MaTEMaTHUYECKOr0 aHaiu3a. B OCHOBE Takoro mnoAxoAa JEKUT METOJA KOOpJAWHAT, BIIEPBBIE
cucreMatuyecku npumeHeHHbI P. JlekapToM. OCHOBHBIE MOHATHSA T€OMETPUH (TOYKa, MpsMmasd,
IJIOCKOCTB) SIBJISIFOTCSL HEONPEAEISAEMBIMU, U JUIsI UX ONMCAHMS MPUMEHSETCS aKCMOMATHYECKUMN
METO/, O3BOJISAOINN YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEK/Ty MHOKECTBOM TOYEK
IpSIMOM M1 MHOXKECTBOM JIEHCTBHUTEIBHBIX YMCEN M, TAKUM 00pa3oM, BBECTH CHUCTEMY KOOpPIMHAT.
Hazno yetko ycBouTh paznuyHbie (OpMBI ypaBHEHUH NPSIMON U IUNIOCKOCTH YMETh NEPEXOIUTh OT
oJHOM hopMBI K 1pyroif. ClieayeT OCMBICIUTD M YCHEIIHO MPUMEHSATh PeIICHHs KIIaCCUYECKUX 3a1a4
AHATMTUYECKON T€OMETPUU O B3AMMHOM PACIIOIOKEHNH MPSAMBIX U IUIOCKOCTEN, YMETh ONPENEIATh
YIJIBI M PACCTOSIHUS MEXKAY Pa3IUUYHBIMUA T€OMETPUYECKUMH O0BEKTaMH.

YcnemHoe u3yyeHue JUCHUILIMHBL «MareMaTuka», NpruoOpeTeHne HeoOXOAUMbIX KOMIETEHIINH,
YMEHUH W HaBBIKOB BIIQJICHUS MAaTEeMAaTHYECKUM armapaTtoM TpeOyeT OT CTYAEHTOB OOJbIION
caMoCTOATeNbHON paboThl. Heo0XxommMo oOpaTuTh BHUMaHHUE, YTO KOJTHMYECTBO YaCOB, OTBOIUMBIX
Ha CaMOCTOSITENIbHYIO paboTy B COOTBETCTBUU C y4EOHBIM IIJIAHOM, OOJIBIIIE YHCIIa YACOB, OTBOAMMBIX
Ha BCE BU/IbI AyJUTOPHBIX 3aHATHI.

CamocrosarenbHas paboTa sBIsSETCS OJHUM M3 BUIOB Y4eOHBIX 3aHATHH. Llenb camocrosTenbHOM
paboThl — MPAKTUUYECKOE CAMOCTOSITEILHOE MOJTyY€HHE CTYIEHTaMU HAaBBIKOB pabOTHI B IPOTrpaMMe
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS, pACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS NUCLIUIIINHBIL.
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AyIuTOpHas caMocTosTeNbHas paboTa MO JUCLUIUIMHE BBIMOJHAETCS HAa Y4eOHBIX 3aHATHSX MOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM IPENOIABATEINS U IO €T0 3a/1aHUIO.

BaeaynutopHas camocTosTenbHas paboTa BBIIOIHIETCS CTYJEHTOM 10 3aJaHHUIO0 IPEroaBaTess, HO
0e3 ero HermocpeJACTBEHHOTO Y4acTHsl.

3aoauu camocmoameibHoll padomel cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboOThI;

- OCBOEHHE COJIEPKaHMsI JUCLIUIUIMHBL;

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIUHBL

- UCIOJb30BAHUE MaTepuana, COOpaHHOIO U MOJYUYEHHOI'O B XOZE CaMOCTOSATENIbHBIX 3aHITUN IS
3¢ (HeKTHBHON TTOJITOTOBKHU K 3a4ETY.

Buowvt éneayoumopnoii camocmosamenvnou pabomol:

- BBITMIOJIHEHUE pacyeTHO-rpauIeckux pador;

- IOJITOTOBKA K 3a4eTy;

- IOATOTOBKA K CEMUHAPY;

JUi1s1 BBIIOJTHEHUS JII0O0T0 BUJIa CAMOCTOSATENIbHOM pabOThl HEOOXOAMMO MPONTH CIICAYIOLINE 3TAIbL:
- OIIPEJIEICHHE LIEJIU CAaMOCTOSATENbHON PadOTHI;

- KOHKpETH3alus 03HaBaTeNIbHON 3a/1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHOU paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/]auy;

- IJITAHUPOBaHUE pabOThI (CAaMOCTOSTENILHOM WM C TOMOILBIO [IpENoAaBaTelis) Ha/l 3aJaHUEM;

- OCYIIECTBIEHHE B TIPOLIECCE BBHINOJIHEHUS CAMOCTOSTEIbHOW pPabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7. MOHI OLCHOYHBIX CPEACTB

B mporecce 00ydeHHs UCMIONB3YIOTCS CIEAYIONIUE OLIEHOYHBIE (JOPMBI CAMOCTOSATEIHHON pabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U IPOMEKYTOUHBIX
aTTecTalui:

- pacueTHO-rpaduyecKkrue paboThI;

- KOHTPOJBHBIE PAOOTHI;

- TECTUPOBAHUE;

- 3a4eT.

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE 3aaHUS
WHIUBUAYATBHO JJIS KXKA0T0 00y4Jaroerocs.

B pesynbprare oCBOCHUS TUCHUIUIMHBI (MOYJIsT) GOPMUPYIOTCS CIEAYIONINE KOMITETCHIINH:

Koa koMmnereHnuu HanmeHnoBaHue KOMIETEHIIUHI BBIITYCKHUKA

OIIK-1 CriocobeH NpuMEeHsTh eCTEeCTBEHHOHAYYHbIE U OOIIENHKEHEPHbIE
3HaHHUS, METOJIbl MATEMATHUECKOT 0 aHaJIM3a U MOJICIIMPOBAHMS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHMSI B
poeCCHOHAIBHON e TENHHOCTH

7.1 Meroabl KOHTPOJIA U OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUS

HanmenoBanue
Bun koHTpOIS
KOHTPOJIS Kpatkas xapakrepucTuka KOHTPOJISA
Ne n/nt pE3yJIbTAaTOB
pe3yabTaTOB pe3yJIbTaTOB 00YUYEHUS
oOyueHus
o0y4eHus
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PacuetHo-
1 rpaduydeckas
paborta

Texymui

OOyuaromuiics B~ TeUeHHE  CEeMecTpa
CaMOCTOSITEITFHO BBITIOJTHSET PSII PacdeTHO-
rpadpuueckux paboT mo Teme pasaena. llpu
IPOBEPKE MPEToIaBaTellb OIICHUBACT KAueCTBO
oopmIIeHHs, MPAaBUIBHOCTh PACUETOB.

KoHntposbHas

paborta Texymuit

Pemenue KOHTPOJIbHOU paboThI
OCYIIECTBIISIETCS Ha IOCIEAHEM 3aHATHUU
uzyuyaemoro paszaena. KonrtponpHas pabota
BBITIOJIHSIETCS. ~ WMHJIUBUIYAIbHO  KaXKJIbIM
cryneHtoM. Ilpu mpoBepke mpernoaaBareb
OIICHUBAET MPaBUJIBLHOCTh MPOU3BEACHHBIX
pacyeTos.

3 Tect Texymuit

TectupoBaHue NPOBOAUTCA HA MOCIEIHEM
3aHATHM HU3y4aeMoM Tembl. TectupoBaHue
OCyLIECTBIsI€TCS, MO0  NpU  MOMOILU
KOMITbIOTEPHOM CHUCTEMBI TECTUPOBAHHUS, JTHO0
C HCIOJb30BaHUEM BBIJIAHHBIX TECT-3a/JaHUN
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS IPOBEPSIETCS 3HaHUE
TEOPETUYECKOM 0a3bl.

4 3auer IIpomekyTOUHBIN

[IpomexxyTounast aTTecTanusi OOY4YalOIIUXCS B
dbopMe 3aueTa MTPOBOAUTCA IO pe3yJbTaTam
BBIIIOJTHEHUSI BCEX BUJOB Yy4eOHOW paboThI,
MPElyCMOTPEHHBIX YYEOHBIM IJIAHOM I10 JaHHOM
JIMCIIHUILINHE, npu 9TOM YUYUTBIBAKOTCS
pe3yabTaThl TEKYIIETrO KOHTPOJISA YCIIEBAEMOCTH B
TeueHue ceMectpa. OLeHKa CTENEHU TOCTUKEHUS
00y4JamuUMUCA  TUIAHUPYEMBIX — PE3yJIbTaTOB
0o0y4yeHuss 1O  JWCIHHUIUIMHE  TPOBOJMUTCS
MpenojaBaresieM,  BEAYLUIUM  3aHATHS 10
JIUCIIUIIIMHE METOJ0M J3KCHEepTHOM oueHku. [1o
UTOTaM  MOPOMEXYTOYHOM  aTTecTaluud 1O
JUCHUILIMHE BBICTABISCTCS OIICHKA «3a4TCHOY,
W «HE 3a4TCHOY.

7.2.

IIkaJjia ¥ KpUTEPUH OLIEHUBAHUS Pe3yIbTATOB 00y4YeHHUsA

IToka3zaTenem OolleHUBaHUs KOMIIETEHLMH Ha Pa3IMUHBIX 3Tanax uX (GOPMHUPOBAHUS SBIISIETCS
JOCTUKEHHE 00yJarolUMHUCS IUTAaHUPYEMbIX PE3YJIbTaTOB 00yUYEHUS MO AUCIUILIMHE (MOIYIIO).

Kpurtepun oueHnBanus

IToxka3arenn ) 3 4 5
3HATh: OOyuaromuiics OOyuaromuiics OO0yuaronuiics OO0yuaromuiics
TEOPETUYECKUE JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI JINHEWHOU IIOJIHOE OTCYTCTBUE HEMOJIHOE YaCTUYHOE MOJTHOE COOTBETCTBHE
anredpsl 1 WK HEJJOCTaTO4YHOE COOTBETCTBUE COOTBETCTBHE CIEyOUINX 3HAHH:
aHATUTUYECKON COOTBETCTBHE CIIEAYIOIIMX 3HAHUHI: | CIEAYIOUINX 3HAHWH: | TEOpeTHYECKHE
T€OMETPHH, CIIEAYIOIINX 3HAHUI: TEOPETUYECKHE TEOPETUIECKUE OCHOBBI JINHEWHOHN
KOMIUIEKCHBIE YNCIIA. | TEOPETHYECKHUE OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU anreOpsI 1
OCHOBBI JINHEHHOU anreOpsl 1 anreOpsl 1 AHAIIUTUYECKOU
anreOpsl 1 AHAJIUTUYECKOU AHAIIUTUYECKOU reOMETPHH,
AHAJIIUTUYECKOU TrEOMETPHH, FEOMETPUH, KOMIUIEKCHBIE YHCIIa.
reoMeTpui, KOMILIEKCHBIC YUCIIA. | KOMIUIEKCHBIE YUCIIA.

KOMIIJICKCHBIC YHCJIA..
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Jomyckarorcs CBo0o/HO onepupyer
HE3HAYHUTEIbHBIC NPHOOPETEHHBIMH
OUIMOKH, HETOYHOCTH, | 3HAHHSMH.
3aTPyAHCHUS TIPH
AHANTHYECKUX
oreparusx.
YMETh: OOyuatromiuiics He OOyuaronmiics OO0yuaromuiics OO0yuaromruiics
peuiath 3aaa4u 1 yMeeT WIH B JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
yIPaKHEHHS HEJIOCTATOYHOM HETOIJTHOE YaCTHYHOE MOJIHOE COOTBETCTBHE
UCIIOJIb3Ysl OCHOBHBIE | CTEIEHH yMEeT: COOTBETCTBHE COOTBETCTBHUE CIICYIOIIMX YMCHUIA:

METO/IbI, N3yUCHHBIC
B Kypce JTUHEMHON

pemnIaTth 3agauu 1
YTpaKHEHHS

CIEIYIOINX YMEHUM:
pemaTh 3ama4n 1

CIENYIOIINX YMEHUMN:
pemnIaTts 3agadu 1

pemnIaTts 3agauu 1
YIPaKHEHUS

anrebpe n UCTIONIB3YSl OCHOBHBIE | YIIPa)KHCHUS YIPaKHEHHS UCTIONB3YSl OCHOBHBIE
aHAJTUTUYECKON METO/bI, U3y4YEHHEIE HCIIONb3Ysl OCHOBHBIE | MCHOJb3YysS OCHOBHBIE | METOJIbI, U3yUECHHBIE
TeOMETpHH; B Kypce JTHHENHHOI METO/IbI, U3yUEHHBIE METO/Ibl, U3y4YEHHbIE B Kypce JTUHEeHHOU
OIepUpOBaTH C anredpe u B KypcCe JIMHEHHOU B KypcCe JIMHEHOU anreope u
KOMILJIEKCHBIMU aQHAJTUTHYECKON anredpe u anredpe u AQHATUTHYECKON
YHUCIIaMHU. TeOMETPUY; AHAJIUTUYECKOU AHAIIUTUYECKOU TeOMETPUH,
OTIePUPOBATE C TeOMETPHH; TeOMETpHH; OIEepPHPOBATEH C
KOMIUTEKCHBIMHU OIIEpUPOBATH C OTIEpUPOBATH C KOMIUTEKCHBIMHA
YHCITaMH. KOMIUIEKCHBIMHA KOMIUTEKCHBIMHA yucnamu. CBOOOIHO
YHUCITAMH. YHCIaMH. Y MCHHS orepupyer
Jomyckarorcs OCBOCHBI, HO PHOOPETEHHBIMU
3HAYUTEIbHBIC JIOITYCKaroTCs YMCEHUSIMH,
OLINOKH, HEe3HaUUTENIbHbIE IIPUMEHSET UX B
MIPOSIBIISIETCS OIIMOKH, HETOUHOCTH, | CUTyaluax
HEI0CTaTOYHOCTh 3aTpyAHEHUS NIPH MOBBIIIEHHOMN
yYMEHUH, 1o psxy AHATUTUYECKHUX CII0’KHOCTH.
roKasartesei, ornepanusx, mepeHoce
oOyuatoruiics YMEHHH Ha HOBBIE,
UCTIBITHIBACT HecTaHJapTHbIC
3HAYUTEIIbHBIC CHUTYaIIH.
3aTpyIHEHUs IpU
OTIEpUPOBAHNUHN
YMEHHSMH IIPH UX
TIepeHoce Ha HOBBIE
CHUTYyallHH.
BJIaJeTh: OO6yuatommiics He | OOyuaromuiics B OO6yuatomtuiics OO6yuaromnuiicsa B
HaBBIKaMU BIajeeT WA B | HEIOCTATOYHOM YaCTUYHO BJIQJICET: MIOJTHOM 00beme
MPUMEHEHUS HEI0CTaTOYHOH CTETICHH BIIa/IeeT: HaBBIKAMU HABBIKAMH | BIIaJIEeT:
JMHEHHOHN anreOpel 1 | CTETEeHH BIIAAEET HAaBBIKAMU HAaBbIKAMH | NIPUMEHECHHUS HaBBIKAMHU
AHAJIIUTUYECKOU HaBBIKAMU IIPUMEHEHNUS JIMHEHHOW anreOpbl 1 | NPUMEHEHUS
TEOMETPUH K MIPUMEHEHUS JMUHEWHOW anreOpbl 1 | aHATHTHYICCKOH JTUHEHHO! anreOpsl 1
€CTECTBEHHOHAYYHbIM | JITHEHHOI anreOpsl M | aHAIUTHYEeCKOH reOMEeTPHH K AHAJTMTHYECKOM
(puznueckum n AQHATMTHYECKOH TeOMETPUH K €CTECTBEHHOHAYYHbIM | TE€OMETPHHU K
TEXHUYECKNM) TeOMEeTpUH K €CTECTBEHHOHAYYHbIM | (pu3ndecKkuM u €CTECTBEHHOHAYYHBIM
3amagam. €CTECTBEHHOHAYYHBIM | ((DU3UIECKUM H TEXHUYIECKIM ) (pusrueckum u
(puznueckum n TEXHUYECKUM) 3aauam. TEXHUYECKHM )
TEXHUYECKUM ) 3amagaM. Hasbiku ocBoensl, HO | 3agagam. CBOOOIHO
3a/agam. Obyuarommiics JIOTTy CKaroTCA MIPUMEHSET
HCTIBITHIBAET HE3HAYNTEIbHBIE MIOJTyYCHHBIE HABBIKA
3HAYUTENNbHBIC OIMOKH, HETOYHOCTH, | B CUTYaIHAX
3aTpyAHEHUS MIPH 3aTpyOHEHUS IPH MTOBBIIEHHOH
MIPUMEHEHNHN AHATUTHYECKUX CIIO’)KHOCTH.
HAaBBIKOB B HOBBIX onepanusx, IepeHoce
CUTyallUsIX. YMEHHI Ha HOBEIE,
HECTaHAAPTHEIE
CUTYaIMU.

IlIxana oueHUBAHUsA IPOMEKYTOYHOM ATTECTALMM: 3a4eTa.
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HIxaJjia oneHUBaAHUA

Onucanue

3auteHo

BeimonHeHsl Bce 00s3aTenbHBIE YCIOBUS IOATOTOBKM CTYAEHTA K
IIPOMEKYTOYHOM  arTecTaluy, IPELyCMOTPEHHBIE  IIPOrpaMMOi
qucuuiuiebel.  CTyIeHT [E€MOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHHUH, HaBBIKOB MTPUBEICHHBIM B TAOIUIIAX TOKa3aTeNeH, OIlepupyeT
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyallMsIX TOBBIIIEHHOM clo)kHOCTU. Ilpm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENbHbIE OLIMOKH, HETOUHOCTH, 3aTPyAHEHHs IIPU
AQHAJIUTUYECKUX OIlepalusaX, IIEPEHOCE 3HAHUNM U yMEHUN Ha HOBBIE,
HECTAHIapPTHbBIE CUTYALUH.

He 3auteno

He BBINONHEHBI 00s3aTeNbHBIE YCIOBHS IOATOTOBKH CTYJIEHTa K
MPOMEXKYTOUHON  aTrTecTallM, MPeIyCMOTPEHHbIE  MPOrpaMMOit
JTUCUHUIIIMHBI, UM CTYJIEHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE
3HAaHUW, YMEHUU, HABBIKOB MPUBEICHHBIM B TaOJMIIaXx MOKa3aTeleH,
JIOTTYCKAIOTCSI 3HAUUTEIbHBIC OIIMOKH, TMPOSBISETCS OTCYTCTBUE
3HAHUU, YMEHU, HABBIKOB MO PsAy TOKa3aTeNel, CTyIeHT UCIIBITHIBAET
3HAQUUTENbHBIC 3aTPYJHEHUS TP ONEPUPOBAHMM 3HAHUSIMU U

YMCHUAMMU IIPU UX MCPECHOCC HAa HOBLIC CUTYAIlHMH.

HIxa/jia oueHMBaHUS TEKYLIEr0 KOHTPOJIA.

HanmeHnoBaHue KOHTPOJIS
PE3YJIbTATOB O0YUYCHUS

[IIxaa onieHMBaHUS

Omnucanue

Pacuerno-rpaduueckas padota

Otnuuno - Pabota cnana B
CPOK, pacueTHas 1
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
MUMEIOTCS HEIOUETHI, HE
BIIUSIIOLIME HA KOHEYHBIN
pe3yJIbTar.

Xopouio - pacyeTHas 4acTh
BBINOJIHEHA BEPHO, B
rpagu4ecKoil 4acTu ecTh
3aMeyYaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHOM 4acTH €CTh
3aMeyaHusi, METO/1
BBINOJIHEHUS rpaduiecKoil
YacTH BHIOpaH BEPHBII
HeynoBneTBopuTensHO - B
pacueTHoM U rpaduyecKoit
4acTsAX €CTh rpyOble
3aMeyaHusl.

3aganue Ha PI'P BrimaeTcs Ha
[IEPBOM 3aHATHU
COOTBETCTBYIOIIETO pa3zena
JUCIMINIMHBI U CJaeTCs 110
OKOHYAaHUH U3YUYECHHUS
COOTBETCTBYIOILIETO pa3aena
gucuuniauHel. PI'P 1oimkHEBL
OBITH BBIIOTHEHEI U
0(OpPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMU METOINIECKUX
yKa3aHuii Kadeapsl.

Konrponsnas padora

OTtnnyHo - PaboTa BEICOKOTO
Ka4ecTBa, YPOBEHb
BBITTOJIHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHue Kypca OCBOCHO
MOJTHOCTHI0, 0€3 MpoOeIioB,
HE00XO0/IMMbIE MPAKTUUYECKUE
HaBbIKH pa6OTBI C OCBOCHHBIM
MaTepragoM cOPMHPOBAHBI,

3amuTa TeMbI BKIOYaeT
peleHure 3aja4d B ayIMTOPUU B
TE€YEHHE OJHOM aphl U
IIPOXOIUT MOCJIE U3YYECHUS
COOTBETCTBYIOIIIETO

paszaena. buneTtsl cocTosT U3
BOIIPOCOB, MTO3BOJISIFOIINX
OLICHUTDH C(HOPMUPOBAHHOCTH
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BCE MPETyCMOTPEHHBIE
porpamMmoi o0ydeHust
y4eOHbIe 3a/JaHHsI BBITIOJTHEHBI,
1100 HEKOTOPbIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJiepkKaT He3HAUUTEJIbHbIE
OLINOKH

Xopomuio - YpoBeHb
BBITIOJIHEHHS paOOTHI OTBEYaeT
OOJIBLIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepkKaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOETIBI He
HOCSAT CYIIECTBEHHOI'O
XapakTepa, HeoOXOANMEbIe
IPAaKTUYECKUE HaBBIKUA PaOOThI
C OCBOCHHBIM MaTE€pHAaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpbIE BUbI 33/1aHUI
BBITTOJIHEHBI C OIINOKAMH.

VY 10BIETBOPUTEIBHO -
TeopeTtnueckoe cofepxaHue
Kypca OCBOEHO YaCTUYHO,
HEO0XOIMMBIE TIPAKTUIECKUE
HaBBIKU PaOOTHI HE
chopmMupoBaHbl, OOJIBITUHCTBO
IPEIyCMOTPEHHBIX
IIPOrpaMMoOM 3aJaHui He
BBINOJIHEHO; TIPU
JIOTIOJIHUTEIIbHOMN
CaMOCTOSITENILHON paboTe Haj
MaTepuajIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KauecTBa
BBITTOJTHEHUS YIEOHBIX
3aJaHuH.
HeynoBieTBOpUTENBHO -
Teopetnueckoe conepxaHue
Kypca He OCBOEHO,
HE00X0/IMMbIE MPAKTUYECKUE
HaBBIKU pabOTHI HE
c(hOopMHpOBaHBI,
PeIyCMOTPEHHBIC
IporpamMMoil 3a1aHus He
BBITTOJIHEHBI

KoMIleTeHIIMU. Ha oTBeTHI
otBoauTcs 1,5 gaca.

TecTtupoBanue No NpONACHHON
TeEME

Tect conepxur 20 3ananui,
IIPaBUJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET 1
Oammy. Bpems rectupoBanus -
30 munyT. CTyeHTy
MIPEIOCTABIISAETCS ABE MOMBITKH
JUTsI IPOXO’KJIEHUS TECTA.
MaxkcumanbHas olleHKa 3a TECT

TectupoBanue
OCYIIECTBIISICTCSA, TUO0 TIPU
ITOMOUIN KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMUSI, TUOO
C MCIOJIb30BAaHUEM BBIIAHHBIX
TeCT-3aJIaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3atem

19




- 20 6annos. Tect cunraercs OCYIIECTBIISIETCS IPOBEPKA
YCIICITHO TTPOHACHHBIM, €CITH TEecTa MPEeTo/IaBaTesieM 1

cTyneHt nan He meree 60% BBICTAaBJISIETCS OI[CHKA
NPaBUJIBHBIX OTBETOB (HAOpan | COTIaCHO METOIMKHU
He MeHee 12 6aioB). BBICTaBJICHUS OIICHKH.

7.3.  Ouenounsvie cpeocmea
7.3.1 Tekymuii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenusn pacuemuo-cpaguyueckux paoom (PI'P)
PI'P Nel, uacmy 1

-11 0 2 0 2
A= 1 3 2 B={0 -3 3
4 0 -3 1 1 -1
3azanue Nel. JIaHbl MaTpuIlbl "

. 2 T
Brinonuuts peiicteus: A +8B"

2 2 _
3aganue No2. [TpogomKUTh TaHHOE MaTPUYHOE PAaBEHCTBO (24+3B)" —44" - 64B =l

Y TIPOBEPUTH €ro0 Ui MaTpull A U B u3 mepBoro 3agaHusl.
3asanue Ne3. Beluuciuth onpeaenuTenb IByMs CIOCO0aMu: pa3iokKEeHUEM I10 IIEPBOI CTPOKE U
Pa3IoKEHUEM IO TIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
I 1 -1 1
11 -2 1
3ajanue No4. JIns qaHHOM MaTpuilbl HAaWTH oOpaTHYyr0 MaTpully. CrenaTh TPOBEPKY.
1 0 2
1 1 0

-1 2 3
3aganue NoS. PemuTh MaTpU4YHOE ypaBHEHUE AXB=C (naiitu X). Crenatb MpoBEpKY.

PO R B I

3asnanue Ne6. Haiitu panr MaTpuisl.

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 a/12eOpauiecKux ypagHeHui
3aganue Nel. Pemmuts cuctemy merogom Kpamepa. Caenatb npoBepky.

X +4x, —x;=-2

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

3x,+6x, —2x; =1

3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHUIIBI.

3aznanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.

3amanne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiee pemenue u
YaCTHOE pEILICHHUE.




X +X, +2x;+3x, =5
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS. PemuTh otHOpOIHYIO cucTeMy MeTosioM ['aycca. Halitu obmee pemenne u @CP.
2x, +6x, =9x, -9x, =0
4x, —5x;,+x,=0
3x,+3x, = Tx; —4x, =0
X, —3x, +2x;+5x, =0
PrP Nol, uvacmp 2

m, n
3ananue Nel. [lokasarp, 4To BEKTOpHI =~ > ° p 00pa3ytoT 0a3uc B IPOCTPAHCTBE U PA3IOKHUTh

BEKTOP a 10 3TOMY 6a3I/ICYI m = (19 - 17 2)5 n= (25 05 3)9 16 = (723 - 15 1): a= (51 - 4: 13)

— 3 _
3aganue Ne2. Jlanbl BekTopsl M u . BBIACHUTH — KOJUTMHEAPHBI JIU BEKTOPBI ¢ U b

m=(28,—8,8), 7 =(-21,6,-6), a=2m+i,b =27 —m.

A .
3amanne Ne3. Haiitn ‘a|,ecnn ‘m‘=6\/§, n|=2, (m,n) =135, a =6n—m.
3ananue Ne4. Jlan AABC.HaﬁTI/I LB,CCJ'II/I A(;-1:2), B(3:3:2), € (7:1;2).

3aganue NoS. Tlpu Kakux x° BEKTOPBI ayb NEePHEHANKYIISIPHBI?
a=(x;1;-4),b =(x-3;12;x).

3aganue Ne6. HaiiTu rutomaas mapauieiorpaMmma, IOCTPOCHHOTO Ha BeKTopax & u b

a=2m-5n,b=m+n,|m|=12,

A
7| =3, (m, )=~
6
3amanne No7. Haittu miomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b,c
. BBISICHUTB — KOMIUTaHApHBI JIH BEKTOPBI. ECITU BEKTOPHI HE

ab,c
5‘)1/1

3azmanue Ne§. JlaHbl BEKTOPBI

KOMIUTAaHAPHBI, TO HAUTH 00beM MapajuieNienumnea, TOCTPOSHHOTO Ha BEKTOpax
OTIpEeENUTh — KaKyl0 TPOUKY OHH 00pa3yloT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)

3apanue Ne9. Jlns nuHeiHoro onepatopa A 3aJaHbl 00pa3bl Oa3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae,

€,e,,e .
. 3anmcare MaTpuily onepatopa A B 6asuce '’ *’ 7} u HaliTH oOpa3

sjieMenTa X .
Ae =Te +3e,-2e

x=2e —4e, +e,

. Ae,=e¢ —e,+4e,, Ae,=2¢ +2¢,+3¢,,

3aganue Nel0. Haiiti coOcTBEeHHBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO oniepaTopa,

A= ( 4 é) .
33JIaHHOTO B HEKOTOPOM 0asuce MaTpHIleh
PI'P Ne 1, uacmb 3

[ T )
Bananue Nel. TIpsmas ' mpoxomut uepes Touky 4 mapamnensuo Bextopy 4 . Ipsamas 2
poxouT uepes Touky B neprenamkynspro Bextopy 7 . HaifTi Touky nepecedeHus mpsaMbIX 1

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

YIOJI MEXIYy HUMH, €CIIU
[ ! N
Bamanme Ne2. Jlana npsivas ' Ipsamas 2 mpoxomut gepes Touku A u B . Haittn paccrosame ot

[ ) L
TOYKH TIEPECCUSHUSI IPSIMBIX | M 2 JIO IPSIMOK .
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/- x=-8t-3
Py =3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3aganue No3. Hailitu paccTosHUE OT TOUKHU M, 710 wIockoctn & | mpoxopsuieit yepes Touxky A
epIeHIUKYISIPHO BeKTOpy ¥ , ecim M“(O; 1;7), A@2;-1;4), 1(6;22;-3).

3aganue Ne4. HaiiT yroa Mex.Iy IIIOCKOCTBIO ¢ M IIIOCKOCTBIO B , IPOXOALICH Yepe3 TOUKU
A, B uC.ecnn @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3apanue NoS. 3amucaTh KAHOHMYECKUE YpaBHEHHS MPSIMOH, 3aJaHHON OOLMMH ypaBHECHHUSIMU.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3aznanue Ne6. Haiitu TouKy nepeceueHus: npsiMoin ! umnockoctn @ YIOJI MEXY HUMH.
;. 2y z-1

3 4 -2

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

3apanue No7. Ilpsamas g npoxoauT uepe3 Touku 4 u B. Ilpsamas £ IIPOXOJUT yepe3 TOuKy M

NEPpNECHAUKYIISIPHO IJIOCKOCTHU o . Haitu YToJ MEKAYy MpsAMbIMHA ll u lz U BBISICHUTB — JICKAT JIU
OHHU B 0I[HOI71 IJIOCKOCTHU HUJIM CKPCIIMBAKOTCA.
A(9;=3:1), B(4:4;-5), M (=L;11;=11), @« :2x+3y—z—1=0.

2 2
(x+3) ¥

Bagarne Ne8. Jlnst nauHoi kpuoit 49 25 yKa3arb (POKYChI, IKCIIECHTPUCHUTET,
nupekTpuckl. [Toctpouts KpuByto, 1300pa3uTh POKYCHI, TUPEKTPUCHI.

9x* —25y" —18x+200y —616=0

3aganue No9. IlpuBecTu ypaBHEHHE KPUBOM K

KaHOHHWYCCKOMY BUAY U ITOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KoHmponvbHHLIX padom
Bapuanr.

y F(4)
1. HaiiTu 3HaueHus MaTpU4YHOI'0O MHOT'OYICHA
-1 0
_f(x)——x3+2x2—x+3,A—[3 2}

-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17

I 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BeluHMCIUTh ONpeNenuTeNb IPUBEIEHUEM K CTYIIEHYaTOMY BUTY
4. Haiitu matpuity, oopatHyto fgaHHOM (a). Pemuts MaTpudHoe ypaBHeHue (0)
1 2 1

3 -5 3 1 -2 2 3 5
2 7 -l (—3 4 JMX z( 3 -1 0 ]
(a) (6)

5. Pemuth cuctemy ypaBHeHUH. YKazaTh 00IIee U OJTHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momonisto 00paTHoi MaTpullsl u o popmynam Kpamepa (6)
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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

(a) (0)
BapHaHT iR A
1. Pacnincars pasnosenue Bekropa ¥ 1o sexropam £-4:"
x={5-12.1} p={1,-3,0} g={1-11} r=1{0,-12}

9 b
L] 1y

2. Kommuneapus mi Bektopsl £ u 42

Ky

a=1{2,0,1) b={-231} p=2a+2h q=3a-2b

5

AA,AA
3. Jana [MpamMuia ¢ BeplInHaMy B TOYKaX R
A(-2,4,8) A4,(4,-1,2) A4,(-8,7,10) A4,(-3,4,-2)
Haiitu:

a) yroa Mex1y pedpamu A4, , A4,

0) 00beM MUPaMHUIBI

. AA44,
B) JUIMHY BBICOTHI OITYILIEHHOW Ha I'paHb :

4.4,

[ v

') HalTH AJIMHY MEAHaHbl, IPOBEIECHHYIO U3 BEPILUHBI A ¢ pedpy

4. BBIYMCIUTH [UIOMIAb 1aPAILIEIOrPaMMa, TIOCTPOSHHOro Ha BekTopax ¢ u P & — yron mexmy

-\ &)

BCKTOpaMH p u q

v [ v
a=2p+q b=p-3q p|=2 lq|=2 —_—y
Bapuanr
1. Haiitu paccTosiHEE OT TOUYKH M, 710 TUIOCKOCTH (MMM, ):

M,(-9;10;2) M, (0;7;-4) M, (4:8,-1) M,(-2;1;3)
{x+y+z—2:O
2. BolnucaTh KaHOHUYECKOE YPABHEHHE MTPSIMOM: x-y=3z+6=0
x—=2 y-3 z+l
B B —4 Hx+y+2z—9:0.

(0;-1;3) "

3. HaiiT Touky nepeceyeHus IpsMOM U MIIOCKOCTH: 1 1

. P P s ). P
4. Hatitu TOYKY 1 CUMMCTPUYIHYIO TOYKC OTHOCUTCIIBHO IIPAMOU * :

x-1_ y =z

1 -1 1

. M
5. HammcaTh ypaBHEHHE TUIOCKOCTH & MPOXOsIIeii yepe3 TOUKy ~ © W MepHeHIUKYIISIPHO

npsMoii (ﬂﬂAJQ):345(3;2;0)’ﬂd}(4ﬂ;5),ﬁ45(2;—1;4)_

6. Haiiti kocuuyc yrima Mexy miockoctsamu 1 %2

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

Bapuanm 3a0anuit mecma
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3

1.1. Haiitu panr mMaTpulipl IPUBEACHUEM K CTYIIEHUATOMY BUAY =B s u

(l —2] _[—2 3 5]
1.2. Peluts MaTpudHOe ypasHenue > 3 -10

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

1.3. Pemuth cucremy mo popmynam Kpamepa 2% +7x, —x; =13

2.1. Hanucarp pasinoxenne BeKTopa ¥ 10 BeKTOpam par ¥={5712.1} P ={L _3’0},
q= {1,—1,1} r= {O,—I,Z}

2.2. Beruncauts HJ'IOIJ.[B.I[B mapajuiciaorpamma, IoCTpOCHHOI'O Ha BEKTOpax ay b o _ YToJq MCKAY

iy

Bextopamu £ u ¢

WY Ly (A ("1}

2=2p+q,b=p—§$, p[=2 |q|= “=

T
, 4
2.3. Jlana nupamMuia ¢ BEpIIMHAMU B TOUKAX A]A?A-?A“. 4(6.1,3) , 4,(6,-2,-3) , 4(2,2,0) ,
4,(-5,1,0)

A g pebpy A4,

x=2 y-3 =z+I]

Haiitu AJIMHY MEIUAaHbI, IIPOBCACHHYIO U3 BCPIINHBI

3.1. Haiitu TOuKy mepecedeHus NpsiMOi U MIIOCKOCTH: | 1 —4 g ¥ry+2z-9=0
. P P . ] P(O; —1;3)

3.2. Haiitt TOUKy ‘! CHMMETPHYHYIO TOYKE £~ OTHOCHTEIBHO MPSIMOM * : u

x—1_ y_z

1

1 -1

. M
3.3. HartmcaTh ypaBHEHUE TUIOCKOCTH & MpOXOsIIei yepes TOUKy = ¢ U HepHeHIUKYISIPHO

IPAMOH (MM), Mﬂ(3;2;0)’ M, (41:5) M, (2:-1:4)

X' +4y°

4.1. [lana xpuBas BTOpOro nopsijika ~12x+16y+16 =0 Tlonyunrs kaHOHMUECKOE YPABHEHHE

KPHUBOW U ITOCTPOUTH .€€

r r !

€., € .6, ,6

4 2. COCTaBI/ITB Ma’EpI/II_Iy nepexo/ia ot 6a31/Ica € x Gasucy , €CIIN

el = Ze1 +32 +ex, e, =e—e, +e; e’ —e, +2e, +e

7.3.2 IlpoMexyTOUHASL ATTECTAIUA

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

Martpuliibl, TUIIBI MATPULL. OIIK-1
Onepanuu ¢ MaTpuLIaMy, UX CBOWCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIbHBIX MAaTPHIL. OIIK-1
MartpuuHnasi popma 3aIucH CUCTEMbI JMHEHHBIX alIreOpandyecKux ypaBHEHHH. OIIK-1
OnpenenuTend U X CBOMCTBA. OIIK-1
[onsartue onpenenutens. MUHOPHI U aaredpanyecKue JTOMOJIHEHHSL. OIIK-1
CucTeMbl TUHEHHBIX aNre0pandyecKux ypaBHEHHH, OCHOBHbIE TOHATHUS U OIIK-1
oTpeiesIeHusl.

[IpaBuno Kpamepa pemeHusi CUCTEM JIMHENHBIX YPaBHEHHUH. OIIK-1
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OO0parHas MaTpHIa U e€ BEIYUCICHHE. Y CJIOBUE CYIIIECTBOBAHUS 00paTHON OIIK-1
MaTpHULBI.
Pemenune cuctem TMHEHHBIX anreOpandecKux ypaBHEHHI METOAOM OOpaTHOM OIIK-1
MaTpHULBI.
Merop ['aycca pemeHus CHCTEM JMHEHHBIX YPaBHEHUI. OIIK-1
Penienne npon3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeToA0M ['aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanemnu. OIIK-1
OIHOPOAHBIE CUCTEMBI JTUHEUHBIX ypaBHEHUH. KpuTepuii cyiecTBOBaHUS OIIK-1
HETPUBHUAJIBHBIX PELICHUM.
[TonsiTHe BEKTOpa U JMHEIHBIE ONlepallMy HaJl BEKTOpaMu, cBoiicTBa oneparuil. | OIIK-1
Jlunelinas KoMOMHAIIKS BEKTOPOB. OIIK-1
JIuHeliHasg HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb I€OMETPUYECKUX OIIK-1
BEKTOpPOB. KpuTtepuii JTUHEIHOI 3aBUCHUMOCTH.
[onsarue 6azuca. KoopaunaTsl BEKTOpA. OIIK-1
OproHopMupoBaHHbIi 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopam Oasuca. OIIK-1
YnopsnoyeHHas TpOKa BEKTOPOB. OIIK-1
CkasisipHO€, BEKTOPHOE M CMEUIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAaHHOM Oa3uce.
Y cn0BuUsL OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuneliHble NPOCTpAaHCTBA. OIIK-1
Marpuiia nepexoza ot 6asuca K 0a3ucy. OIIK-1
Co06cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS] MATPHUIIBL. OIIK-1
Cucremsl koopauHaT. [lekapToBbl IPSAMOYTroJibHbIE KOOpAUHATHI Ha mtockoctu U | OIIK-1
B IIPOCTPAHCTBE.
[TossspHas cuctemMa KOOpIMHAT. OIIK-1
Pa3nuyHble TUIIBI YPaBHEHUH IIJIOCKOCTH M IIPSMOM. OIIK-1
Brlunicnienue pacCToSHUNA MeXy ABYMsl TOUKAMH, TOUKOH U NpsMoii, Toukor u | OIIK-1
MJIOCKOCTBIO.
Brluniciienue paccTossHHS MEXAY CKPEIMBAIOIMMUCS IPSIMbIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMU, NIPSMOM U IIJIOCKOCTBIO, IBYMSI OIIK-1
IJIOCKOCTSIMHU.
Kpussie BTOporo nopsijika UX reOMETpUYECKAE CBOWCTBA U YPABHEHUS. OIIK-1
ITpuBeneHne KpUBOIl BTOPOrO NOPsIIKa K KAHOHUYECKOMY BHUJLY.
Kanonunueckue ypaBHEHHS DJITUTICA, TUIIEPOOJIBI, TapaloJIbl. OIIK-1
YpaBHEHHE IIOBEPXHOCTH BTOPOTO NOPsIIKA. OIIK-1
KanoHnveckue ypaBHeHuUs cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOIOUIOB, OIIK-1

napaboJIONI0B.
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