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l. Henu, 3a1a4n ¥ IVIaHUPYeMbIe Pe3yJbTAThbl 00y4eHH s
N0 JMCUMILTHHE

K 0CHOBHBIM yensim OCBOCHUS TUCIUILINHBI « MaTeMaTHKay ClieyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB O0OLIEl MAaTEMaTUYECKON KYJIbTYPbI;

- NpUOOpeTeHHe CTYJEHTaMHU IIMPOKOTO Kpyra MaTeMaTW4eCKMX 3HAaHWM, yMEHUH u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTHEM MaTeMaTUYECKON UHTYHIINH;

- YMEHHUE CTYyJCHTaMHU pa3BUBaThb HABBIKM CaMOCTOSATEJIBHOTO H3yuYeHHs] y4yeOHOH u
HAy4YHOU JTUTEpaTyphl, COJIEPKALIEH MATEMaTHYECKUE CBEICHUS U PE3YJbTAThI;

- MOJTrOTOBKY CTYJEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHOMN
XapaKTepUCTHUKOM OakajlaBpa IO HaIpaBJIEHHIO, B TOM 4ucie (HOPMHUPOBAHHE YMEHUI
HCIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUUECKHUE METO/IbI B PO ECCUOHATIBHOMN 1€ TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJM(HIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBoi TypOYJIIEHTHOCTH U BBICOKMX TEXHOJOTHYECKHX PHCKOB COBpEMEHHOH uM(poBOi
HKOHOMUKH.

K 0CHOBHBIM 3a0auam OCBOCHHUS AUCLUILTUHBI «MaTeMaTHKay CleyeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TIOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTUYECKYIO MIOATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PeleH sl TPUKIIAAHbIX 3a/ay;

- (hopmupoBanue y ctyneHnra TpedyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HaMpaBJICHUIO OJATOTOBKU U 00€CIEUHBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYyJa.

OOyuenne 1o jgucuuminHe «MaTemaThkay HampaBleHO Ha  (OpPMHUPOBAHUE
y oOyyaronuxcs cieayromux komnerenuuii B cootBetctBuu ¢ ®I'OC (ypoBeHb OakanaBpuaTa) Mo
Hanpasiennto noarotoBku 09.03.03 IlpuxmagHas wHDOpMaTHKa, yTBepkKIeHHBIM I[lpmkazom
Muno6pnayku Poccun ot 19.09.2017 N 922:

Kon u HaumeHoBaHue NuankaTopbl 10CTHKEHUS
KOMIIeTeHI U KOMIIeTeHIIUH
OIIK-1. CiocobeH npuMeHSTh HOIIK-1.1. [Tpumensier MeTO b1
€CTECTBEHHOHAY4YHbIE U MaTEMaTHYECKOI0 aHAJIN3a U MOJIETTUPOBaHUS,
0O0IIeNHKEHEPHbIE 3HaHUS, METO/IbI TEOPETUYECKOTO M SKCIIEPUMEHTAIILHOTO
MaTEMaTUYECKOI0 aHaJIn3a U MCCIIeZIOBAaHMS B PO ECCHOHATILHON
MO/JIJIMPOBAHUS, TEOPETUYECKOTO U NesITeNbHOCTH;
JKCIIEPUMEHTAIIBHOIO UCCIIENOBAHUS B NOIIK-1.2. IlpuMeHsieT ecTeCTBEHHOHAYYHbIE U
poeCCHOHATIBHOM J1eATEIbHOCTH OO0IIENH)KEHEPHbIE 3HAHUS:
NOIIK-1.3. [TpumeHsieT METOAbI
MaTEMaTUYECKOT0 aHAIN3a U MOJEIUPOBaHMUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO
HCCIIEIOBAHMS

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrPaMMbl

Juctunnuna «MaTemMaTHKay OTHOCUTCS K (aKyIbTaTUBHBIM JIHUCIUTUIMHAM.
Huctunnuna «MaTtemaTiuka» 00ecreuynBaeT U3yuyeHUe TUCIUTIINH:

B ob6sa3amenvhou wacmu:
- MAaTEMAaTHUYECKUI aHAIN3.



3. CTpykrypa M coaep:KaHue TUCHUIIUHBI
OO6mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHULIBI -72 Yaca.

3.1.1 Ounas ¢popma oOyueHuUs

Ne . Koanuecro | CemecTpbl
Bupa yueOHoii padoThI
n/n 4acoB 1
1 | AyauTOpHbIe 3aHATHS 32 32
B ToMm uuncie:
1.1 | Jleknuu - -
1.2 | CemuHapcKue/IPaKTHIESCKHUE 3aHATHS 32 32
1.3 | JlaGopaTopHbIe 3aHITHS 0 0
2 | CamocrosiTesibHasi paboTa 40 40
B ToMm unce:
2.1 | PI'P 16 16
2.2 | IlogrotoBka Kk cEeMUHAPY 14 14
2.3 | IlogroroBka K 3a4eTy 10 10
3 | IlpoMexyTOYHASI ATTECTALUSA
Dk3ameH/aud.3a4er/3auer - 3ader
Hroro 72 72




3.2. TemaTuyecKHi IJIaH U3yYeHUs THCHUIIMHBI «MaTeMaTuKa)

3.2.1 Ounas opma 00ydeHus

Ne
n/

Pa3genbl/TeMbl
TUCIUIINHBI

TpynoemMkocTh, 4ac

Bce
ro

AyautopHas pa6orta

Jlex
AU

MMpaKTU4d BbIC

3aHATUA A

Cemunap | JIa0Gop | IIpakr
CKue/ | aTopH | M9ecKa

s

CCKHUC 3aHATH | IOATOT

OBKa

Camoc
TOSATE
JbHas
padot

Pa3znea 1. DiaeMeHTHI JTHHEHHOM
ajnreopbl

24

12 0

12

1.1

Tema 1. Martpuipl, 1elcTBHS HAZL
MaTpPHULIAMH.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIUKCIICHHE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHMI.

1.3

Tema 3. OOpatHas MaTpuLa u ee
BBIYMCIICHHE. MaTpu4Has 3anuch
CHCTEMBI JINHEWHBIX YPABHCHUH.

1.4

Tema 4. Cuctembl TMHENHBIX
anreOpanyecKux ypaBHEHUH, OCHOBHBIC
MOHATUSA U onpeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MmeTo10M 00paTHOI MaTPHIIBI

1.5

Tema 5. Pemenue cucteM JTUHEWHBIX
ypaBHeHul MetosioM ["aycca. Panr
MmaTpuupbl. Teopema Kponekepa-
Kanemn.

1.6

Tema 6. Meron I'aycca B
MIPOU3BOJILHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUH. OHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Pa3nes 2. BekTopsbl.

20

10 0

10

2.1

Tema 1. JIunelinple onepanuu Haj
BEKTOpaMU, UX CBOWCTBA. JInHEIHbIE
KOMOHMHAIIUU BEKTOPOB. JIMHEHHO
HE3aBUCHMBIC U JIMHCHHO 3aBUCUMbIC
CHCTEMbI BEKTOPOB.

2.2

Tema 2. [lonsitue 6a3uca. KoopauHarsl
BekTOpa. KommiaeapHoCTb,
OpPTOTOHAIBHOCTH ¥ KOMIUTAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxanspHoe Mpou3BeACHUE
BEKTOPOB U €r0 CBOICcTBAa. BekTtopHoe
MPOU3BEICHUE JBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmemaHHOE MPOU3BEICHUE
TpPEX BEKTOPOB M €TI0 CBOMCTBA.




Brruncnenue o6brema
napasuienenumena. Y ciopue
KOJUTHHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUTAaHApPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brrancienue ckanspHOro, BEKTOPHOTO
Y CMELIaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 33J[aHHBIX KOOPHMHATAMH B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeiiHbIe NPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uc JIMHEHHOTO
IPOCTPAHCTBA.

Martpuria nepexoja ot 6a3uca k 6aszucy
npeoOpa3oBaHuE KOOPIMHAT BEKTOPA
npu u3MeHeHnu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS
JIMHEMHOT 0 onepaTopa.

Pa3nea 3. KoMmiekcHbIC YHCIa |
MHOI'04JIeHBI

12

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucel. Popmbl 3aMMCU KOMILUIEKCHBIX
quCcell.

32

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yrcinamu. Pa3iokeHrne MHOTOYICHA Ha
MHO>KHTETH OCHOBHAS TeOpeMa
aareOpsl

Pa3zgen 4. AHaauTHYECKAA
reoMeTpust

16

10

4.1

Tema 1. CucteMbl KOOpJUHAT.
Paznuunble TUIIBI ypaBHEHUH
IUIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
MPSIMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA MJIOCKOCTH U B
MpocTpaHCcTBE. Beruucnenue
pacCTOSTHUN MEXKIYy TBYMS TOUKAMU,
TOYKOU U MpsaAMoil. Bzaumuoe
pacIooKeHUe MI0CKOCTEM.
Brrunciienne pacCTOSTHUN MEXITY
TOYKOUW U INIOCKOCTBIO

44

Tema 4. KpuBbie BTOPOro nopsijka ux
reOMETPUUYECKHUE CBOMCTBA. Y pPaBHEHUS
AJUTHATICA, TUTIEPOOIIBI, TAPaOOJIBI
Ob11ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IpuBenenue KpuBbIX BTOPOTO
Nopsiika K KAHOHUYECKOMY BUTY.
IToBepXHOCTH BTOPOTO MOPSIKA

Hroro

72

32

40




Conepxxanne pa3aesoB IMCHUILTHHBI

Pa3nes 1. DiieMeHTBI JTHHEHHOH aJaredpbl

Tema 1. Matpuupl, 1elicTBUS Ha/l MATPULIAMH.

Tema 2. Onpenenurenn, UX CBOWCTBA M BbIUKCIEHHE. MaTpuuHas 3alUCh CHUCTEMBl JIMHEHHBIX
YpPaBHEHUH.

Tema 3. OOpaTHas MaTpHla U €€ BIYUCIEHNE. MaTpuiHas 3aluch CUCTEMbI JIMHEWHBIX YpPAaBHEHUH.
Tema 4. Cuctembl JTUHEHHBIX alreOpandeckKuX YpaBHEHUH, OCHOBHBIE MOHATHUS M ONpEAETICHHUS.
Pemenue cucrem nuHENHHBIX ypaBHEeHU MeToaoM Kpamepa, MeTo1oM 00paTHOM MaTpHILIbI

Tema 5. Pemienue cucrem JIMHENMHBIX ypaBHeHUMU MertonoM [aycca. Panr Marpuusl. Teopema
Kponekepa-Kanemnn.

Tema 6. Metopn ['aycca B IpOU3BOJIBHBIX CHCTEMAaxX JUHEWHBIX ypaBHEHUH. OHOPOIHBIE CUCTEMBI
JIMHEHHBIX YPAaBHEHUH.

Pa3nen 2. Bekropsl.

Tema 1. JIunelinble onepalnyy HajJ BEKTOpaMH, UX CBOMCTBA. JIMHeHbIE KOMOMHAIIMK BEKTOPOB.
JIMHEHO HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonstue O6asuca. Koopaunatrsl BekTopa. KominHeapHOCTb, OpPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTb BEKTOPOB.

Tema 3. CkansipHoe IpOU3BENEHHUE BEKTOPOB U €ro CBOiicTBa. BekTopHOE mpousBeAeHHE IBYX
BEKTOPOB, €70 CBONCTBA.

Tema 4. CmemaHHoe NpOU3BENEHHE TPEX BEKTOPOB U €ro cBoWcTBAa. Brluncienne obbeMa
napajuieJienuneaa. Y CciloBUE€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH 6a3uc. BeuncieHne ckansipHOro, BEKTOPHOTO M CMEIIAHHOTO MTPOU3BENECHUN
BEKTOPOB, 3a/laHHBIX KOOpJWHATaMHU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBIE MPOCTPAHCTBA.
PasmepHOoCT W 0a3uc JMHEHHOTO MpOCTpaHCTBA. Marpuma mepexona oT 0Oasmca K 0asucy
npeoOpa3oBaHue KOOpPAMHAT BEKTOpa Npu u3MeHeHMHM Oaszuca. CoOCTBEHHbIE BEKTOPBI U
cOOCTBEHHBIC 3HAUCHHS JIMTHEHHOTO OrepaTopa.

Pa3zgen 3. KoMiiekcHBIE YHCJIA 1 MHOTOYJICHBI

Tema 1. MHOXeCTBO KOMIUIEKCHBIX yucesl. @OpMBbI 3a1UCH KOMIUIEKCHBIX YUCEIL.

Tema 2. Onepauuu HajJ KOMIUIEKCHBIMM YHCIaMH. Pa3iokeHne MHOroOWwIeHa Ha MHOXHUTENN
OCHOBHas Teopema ajareOpsl

Pa3znen 4. AHanuTHYecKasi reoMeTpust

Tema 1. Cuctemsl koopAMHAT. Pa3nuyuHble TUITBI YPABHEHUH MIJIOCKOCTH

Tema 2. PaznuuHble TUIIBI ypaBHEHUI NPSMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE

Tema 3. BzauMHOE pacnojio)KeHHE NOpPSMBIX Ha IUIOCKOCTH M B IMPOCTPAHCTBE. BrlumcieHnue
pacCcTOsIHUM MEXAy IBYMSI TOYKAMH, TOYKOM M MOpsiMOM. B3anmHOE pacrosiokeHue IMIOCKOCTEM.
Brpluncnenue paccTosHUM MEXKy TOUYKON U INIOCKOCTBIO

Tewma 4. KpuBbie BTOpOTO TOpsJIKa UX TEOMETPUICCKHUE CBOMCTBA. Y PaBHEHUS AJUIUTICA, TUIIEPOOJTHI,
napaboisl O0Iee ypaBHEHHE KPUBOM BTOPOro nopsaka. IIpuBeaeHne KpuBbIX BTOPOro MOpPsiIKa K
KaHOHU4ECKOMY BuAy. [IoBepXHOCTH BTOPOro nopsiaka

3.3 TemMaTHKa NPAKTHYECKUX 3aHATUH MO INCHUIINHE

«MaTemMaTuKa
[IpakTuueckoe 3anstue 1. MaTpuipl, 1€MCTBUS HaJ MaTPULIAMH.
[IpakTnueckoe 3ansaTHe 2. OnpeaenanTeny, UX CBONCTBA U BbIYKCIeHNE. MaTprudHasi 3a11uch CUCTEMBI
JIMHEWUHBIX YPaBHEHUH.
[Ipaktuyeckoe 3ansTue 3. OOpaTHas MaTpHla U €€ BEIYUCICHHE.
[Ipaktrueckoe 3anatue 4. CuCTEMbI TUHEHHBIX areOpandecKuX YpaBHCHHM, OCHOBHBIE TTOHSATHS U
ompeneneHus. Pemenue cucreM NTUHEWHBIX ypaBHeHHH meronoMm Kpamepa, meromom oOpaTHON
MaTpULbI



IIpakTrueckoe 3anatue 5. Pemenue cucteM TMHENHBIX YpaBHEHU MeTo1oM ['aycca. Panr maTpunb.
Teopema Kponekepa — Kanemnu

[IpakTnueckoe 3ansTHe 6. Merox l'aycca B NpOM3BOJBHBIX CHCTEMAax JIMHEWHBIX YpaBHEHMM.
OIHOPOAHBIE CUCTEMBI TMHEWHBIX YPABHEHHIA.

IIpakTrueckoe 3ansatue 7. Bexkropsl. JInHElWHbIE onepalliy HaJl BEKTOpaMU, UX CBOMCTBA. JInHelHoe
MIPOCTPAHCTBO T€OMETPUUECKUX BEKTOpPOB. [loHATHE NHHEITHOW KOMOWHAIUKU BEKTOPOB. JIMHEHHO
HE3aBHCHMBbIE U JIMHEIHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Ipaktrueckoe 3anstue 8. [lonsTHe 6a3zuca MPOCTpaHCTBA TEOMETPUUECKUX BEKTOpOB. KoopanHaTh
BekTopa. OpToHOpMHpOBaHHBIA Oa3zuc. KommHeapHOCTh, OPTOTOHANIBHOCTh M KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipaktnueckoe 3ansatue 9. CkansgpHOEe IPOU3BEACHHE BEKTOPOB M €ro CBOMCTBAa. YCJIOBHE
OPTOTrOHAJILHOCTU BEKTOPOB. BEKTOpHOE MpOM3BEICHUE JIBYX BEKTOPOB, €r0 CBOMCTBA. Y CIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[IpakTuueckoe 3ansatue 10. CMemanHOe NpOX3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. Beruucienue
o0beMa MapajuleienuIieia U MHpaMHIbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOpPOB. Brruncienue
CKAJIIPHOTO, BEKTOPHOIO M CMEIIAHHOI'O IPOM3BEICHUN BEKTOPOB, 33JaHHBIX KOOPJWHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktnueckoe 3anmstue 11. JluHeiHble npocTpaHCTBA. PasMepHOCT, H 0a3uc JIMHEHHOTO
npocTtpaHcTBa. MaTpuiia nepexosa ot 6aszuca k 6asucy. [IpeoOpa3oBanue KoopAWHAT BEKTOpa IpU
n3MeHeHnun Oasuca. JInHelHbIe onepaTopsl, ACHCTBUS ¢ TUHEHHBIMU oniepatopamu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUST MATPHILIBI

[IpakTrueckoe 3anatre 12. MHOXKECTBO KOMIUIEKCHBIX Yncesl. DOpMBbI 3alTMCH KOMIUIEKCHBIX YHCE.
JleficTBUsI HaJ KOMIUIEKCHBIMHM 4YMciIaMu. PasnojkeHue MHOrousgeHa Ha MHOYKUTENIH, OCHOBHAs
TeopemMa aJreopbl

[IpakTuueckoe 3anarue 13. Cuctemsl KOOpAUHAT. Pa3u4HbIe TUIIBI YpaBHEHUI IIJIOCKOCTH
[IpakTuueckoe 3anarue 14. Pa3znuuHble TUIIBI ypaBHEHUN MPSIMON HA MJIOCKOCTH U B IPOCTPAHCTBE
[Ipaktnueckoe 3anstue 15. B3aumHoe pacnofiokeHHe MPSAMBIX Ha IUIOCKOCTH U B MPOCTPAHCTBE.
Brruncnenue paccTosHM MEXAy AByMs TOYKAaMH, TOYKOW M NpAMOW. BelumcieHue paccTosHUA
MEXIy CKpEUIMBAIOIIUMUCS MpsAMbIMU. B3anMHOe pacnonoxeHue 1iiockocTed. Brruucienue
pacCTOSIHUN MEK1y TOYKOHN U TIIOCKOCTBIO

[Ipaktnueckoe 3ansaTue 16. KpuBbie BTOpOro mopsiika MX reOMETpUYECKUE CBOMCTBA. Y paBHEHMS
aJIMIca, runepoossl, napadossl Odlee ypaBHEHHE KPUBOM BToporo nopsiaka. [IpuBenenne kpuBoit
BTOPOI0 MOPsiAKa K KAHOHMYEeCKOMY BUAY. [loBepXHOCTH BTOpOro nopsiaka.

3.4 TemMaTnka KypcOBBIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBsie mpoekThl (KypcoBbie pab0OThI) y4€OHBIM TIJIAHOM HE MPETYCMOTPEHBI.

4. YueOHO-MeTOAM4YecKOe U HH(POPMALIMOHHOE 00ecreyeHue

4.1. HopmatuBHble 1okyMeHThI 1 'OCThI

1. ®I'OC no nanpasnenuto noaroroBku 09.03.03 [puxiagnas uapopMaTHKa, YTBEPKICHHBIN
[Tpukazom MwunoOpHayku Poccun ot 19.09.2017 N 922;

2. Axagemudeckuii yueOHBIM TutaH 1o HampasieHuto mnoarotoBku: 09.03.03 Ilpuknannas
nHpopmartrka npopuis «PazpaboTka U HHTETpalys OU3HEC-TIPUIIOKECHHI - ouHas. 2026.

3. OOpa3oBarenbHass mporpamma mo HampasieHuto mnoarotoBku: 09.03.03 Ilpuknamnas
nHpopmaTtuka npopuis «PazpaboTka U MHTETpalUs OU3HEC-TIPUTIOKEHHI» - ouHast. 2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoi denepanum».



5. Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O06 yTBepxxaenun Ilopsaka MpUMeHEeHNsT OPTaHU3ALUSAMH, OCYIECTBISIONIMMU 00pa30BaTEIBHYIO
JeSITeIbHOCTh, AJIEKTPOHHOTO OOY4YeHMs, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMH NpHU
peanuzanuy 00pa3oBaTEIbHBIX IPOTPAMM.

4.2. OcHoBHas JuTEpPaATypa

1. T'opnau, b. A. MaremaTuka u aHaJUTHYECKast FeOMETpH : yueOHUK i By30B / b. A.
lopiau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — Tekcrt : aneKTpoHHBIH // JIaHb : 2IEeKTPOHHO-OUONIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/208664.

2. Jluneiinple anreOpa u aHaJIUTHYECKas FEOMETPHS | yueOHO-MeTouueckoe nocooue / M. U.
Cksopiosa, 1. B. AatonoBa, A. I'. Patros, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — TexkcT : anekTpoHHbIN // JIaHb : ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. Maremaruka u aHanuTU4Yeckas reomeTpus : yueOHuk / A. A. TyranOaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Texkcr :
3JIeKTpOHHBIH // JlaHb : 3nekTpoHHO-OnbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3  lomosHMTeJbHAs JUTEPATypPa

1. Munocues, B. b. Kypc maremaTuku /Ui TEXHUUECKUX BBICIINX YYEOHBIX 3aBEICHUM :
yuebnoe nocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-¢ u3., UCIp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacts 1 : Ananurudeckast reometpus. [Ipenenst u psibl.
OyHKMU 1 Tpou3BoAHbIC. JIMHEHAs 1 BekTOopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — TekcT : 31eKTpoHHBIN // JIaHb : 31eKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maremaTuku /Ui TEXHUYECKUX BBICIINX YYEOHBIX 3aBEICHUM :
yaeOHoe mocobue / B. b. Munocues, B. A. JIsxosckuii, A. . MapTeIHEHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : OyHKIUN HECKOJIBKUX TEPEMEHHBIX.
Wurerpanbaoe ucuncnenue. Teopus noist — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpOHHO-OMbIoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil kypc Bblcuiel maremMaTHku [DIeKTpOHHBIH pecypc]: ydel. - DIeKTpoH. AaH. -
Mocksa:  JlamxkoB wu K, 2017. - 510 «c¢. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

4. bexnemumen, J[.B. Pemenue 3amau u3 Kypca aHaJUTUYECKOW TE€OMETPUM M JIMHEWHOMN
anreOpbl [DIEKTPOHHBIN pecypc]: yued. mocobue - DIeKTpoH. AaH. - MockBa: OU3MATINT,
2014. - 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ 3kpaHa. ]

4.4 DuaexkTpoHHBbIE 00pa3oBaTe/bHbIE PeCypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JAMCTAaHIMOHHOM (opMaTe C MPUMEHEHHEM
CUCTEMBl JUCTaHLMOHHOrO o0yueHus: yHusepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam

MIPOTPaMMBI:.

Hazanue D0P

Jlunelinas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYeCKask TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Maremariia i anaiuTHCCKas https://online.mospolytech.ru/course/view.php?id=462
TCOMETPHSI
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Pa3zpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHuss pabOT B JAUCTAHIIMOHHOM (OpMaTe YCTAaHABIMBACTCS OTICIBLHBIMHU

pacropsHKeHUSAMHU POPEKTOopa 1Mo yueOHOH paboTe W/WiiK HEHTPOM Yy4eOHO-METOAMYECKON PabOTHI.

Kaxnpiii cryneHT oOecrieyeH WHIWBHAYaJIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K DSJIEKTPOHHOM

OonbmoTeke MOCKOBCKOIO IOJUTEXA

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

WNHuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTephalibkl B JJICKTPOHHOM  BHJE,

npeAcTaBiIeHHbIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTemMaTnueckoro oOpa3oBaHuUs»

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

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

[Tone3nple yueOHO-MEeTOAMYECKHE U MHPOPMAITMOHHBIE MaTepPHAIIbI MPEACTABIICHBl HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» IUIsi OCBOCHHUS

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

4.5. J/InueH3noHHOe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrieyeHue
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIEC CHCTEMbI

ITepeyens pecypcoB cetu UHTepHeT, 1OCTYNHBIX AJI8 OCBOCHMS AUCHMILIUHBI:

HanmenoBanue Ccbuika Ha pecypce HJocTynmHocTh

NuadopManmoHHO-CIIPABOYHBIE CUCTEMbI

https://stackoverflow.co Hloctynua B cern
iy WutepHer 6e3

OTpaHUYCHUIN

Stack Overflow

HNndopmanmonnsie pecypesl Cetu

Koncynsrastlloc http:// www.consultant.ru | loctynHo

[TopTan @enepanbHbIX
rOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIET0 00pa30oBaHUs

http://www.fgosvo.ru. JlocTymnHo

J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlann https://e.lanbook.com/ JlocTymHa B ceTn
Wutepuer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | loctymHa B cetn
ru/ Wutepuer 6e3
OTpaHUYCHUIN

IIpodeccnonaabHbie 02361 JAHHBIX
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ba3za nanHbIX Hay4yHOI http://www.elibrary.ru JlocTymnHo
JIEKTPOHHON OHOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noJuTeMaTHIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKOMETpUIeCKast
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne QU CIUTLTHHbI
MartepuanbHO — TeXHUYecKasi 06a3a yHHBEpCcUTETa 0OeCleyruBaeT MPOBEICHUE BCEX BUIOB
3aHSATUNA, TPETYCMOTPEHHBIX yUYE€OHBIM IUIAHOM, U COOTBETCTBYET NEHCTBYIOIIMM CAaHUTAPHBIM U
MIPOTUBOMOXKAPHBIM MPaBUIaM H HOPMaM.
Kadenpa «MatemaTuka» He pacnoyiaraeT COOCTBEHHBIM ayIMTOPHBIM (DOHIAOM U HCTIONB3YET
y4eOHbIe ayTUTOPUH U3 00IIero OHIa YHUBEPCUTETA.
[Ipu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTEPAKTHBHBIX TPAKTHUYECKUX  3aHATUH
HCTIOJIb3YIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoOMeH AU
6.1. MeToanyeckue peKOMEHIAUM JIJIS1 IPENoaaBaTe/Is
110 OPraHN3aluu 00y4YeHHus

[Ipexxne Bcero, ciaenyeT oOpaTUTh BHMMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BECH
M3y4aeMblil IMH MaTepHal He TpeOyeT KaKoH-Tu00 CrerranabHO (JOMOIHUTEIHHON ) MTOATOTOBKY U
BIIOJIHE MOXET OBbITh YCIEIIHO W3Y4eH, €CIU CTYIEHTbl OYIyT MOCEIIaTh 3aHITHS, CBOEBPEMEHHO
BBITIONTHATH JIOMAIlIHUE 3aJaHUsl W TOJIb30BaThCs (TPU HEOOXOIMMOCTH) CHCTEMOW IJIAaHOBBIX
KOHCYJIbTAIlMH B TEUCHHE KaXKJ0ro ceMmectpa. Bomemmue B Kypc JImHEHHO#N anreOpbl pas3aeinbl
SIBJISIOTCSA KJIACCUYECKMMH, B TO K€ BpPEMs OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK KAK HUMEIOT
LIIMPOKOE PAaCIpOCTPAHEHHE I PEUICHUs Pa3HOro poAa 3aJad BHYTPH CaMOM MaTEMaTUKH M
MPUKIIATHBIX 337a4. IX 0CBOEHHE TOMOKET CTYJIEHTaM JIOTHYECKU BEPHO, apT'yMEHTUPOBAHO U SICHO
CTPOUTHh YCTHYK0 W NUCBMEHHYIO p€Yb, YCHEIIHO NPHUMEHATh HAKOIUICHHBbIE 3HAHMS B
npoeCCHOHATFHON IEATEIbHOCTH.

HeoOxomumo ¢ camMoro Hayana 3aHSATHM pPEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPaTypy, @ B KOHIIE CEMECTpa J1aTb CHMCOK BOIPOCOB Jisi MOJATOTOBKH K
3a4ery.

Ha nmepBoM 3aHATHH TIO JUCHHILTHHE CIIEAYeT 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICHTOB
0 BUjie ¥ (popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTeCTAUN MO AUCIIUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUSAX JOIYCKA K MPOMEKYTOUYHOM aTTeCTalllu, MPUMEHSIEMbIX BUAX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxenue TEOPETUUYECKOrO0 Marepuana JIOJKHO COMPOBOXKIATHCS WILTIOCTPATUBHBIMU
MpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU IpernojaBaTelieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJKM TIPU PEIICHUHM 3aJa4d HE OTBJEKadW OT TJIABHOTO: OCMBICICHUS HAEH U CYTH
NpUMEHsAeMBbIX MeTo0B. Crnenayer Bcerga yKas3blBaThb HNPUMEPBHl MPAKTHYECKOTO TNPUMEHEHMS
PacCMOTPEHHBIX HA 3aHATUSAX YPaBHEHUH U GOPMYII.

[IpakTnueckue 3aHATHS JOJDKHBI OBITh OpPraHU30BaHBI IPENOAaBaTesieM TaKUM o0pa3om,
9TOOBI  OCTABAJIOCH BpeMs Ha TEPUOJUYECKOE BBINOJHEHHWE CTYyJIEHTAMH  HEOOJNBIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOCHHUS M3JI0KEHHOTO MaTepHaia.

[IpenogaBaTens, BeAYIIUMI NPAKTUYECKUE 3aHATHUS, JOJDKEH COIIACOBBIBATH Y4eOHO-
TEMaTUYECKHH TJIaH 3aHATHH C JIGKTOPOM, HUCTIOIB30BaTh €AMHYIO CHCTEMY 0003HAYCHHI.
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[IpenoaBaTento cieayeT JOOMBAThCA CUCTEMAaTHYECKONW HEPEPhIBHOM pabOTHI CTYIEHTOB B
TE€YEHHE CEMeCTpa, HE0OXOAMMO BBISBIISATH CUIBHBIX CTYICHTOB M IIPUBJIEKATh UX K HAy4HOIl padoTe,
K YY4aCTHIO B Pa3HOTO POJia OIMMITHAAX M KOHKYypCax.

CTyneHT AOKEH OIIYIIATh 3aMHTEPECOBAHHOCTD MPEMNoiaBaTeisl B JOCTH)KEHUN KOHEYHOTO
pe3ynbTara: B mpuoOpeTeHnH 00yJaronIMMUCs TPOYHBIX 3HAHUH, YMEHUH U BIaICHUS HAKOTUICHHOM
nHpopmManyen A pemeHus 3a1ad B npodhecCuoHaNbHON NesSTEIbHOCTH.

OO6pa3zoBarenbHbIE TEXHOIOTHH.

[TpoBeaeHME 3aHATHII M aTTECTAIMI BO3MOKHO B IMCTAHIIMOHHOM (popmaTe ¢ mpuMeHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO oO0yueHus ynuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpori «MareMmaTnkay SJIEKTPOHHBIX 00pa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pasznenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsinox mpoBeneHus: pabOT B AMCTAaHLHMOHHOM (popmare yCTaHaBIMBAETCA OTACIbHBIMU
pacropsHKeHUSAMHU IPOPEKTOopa 1Mo yueOHOH paboTe W/WiiK HEHTPOM y4eOHO-METOAMYECKON PabOTHI.

6.2. MeTtoanuyeckue yKasaHus sl 00y4aloIUXcs 110 OCBOCHHIO

AU CUHUIIIMHBI
Pa3nes: 3j1eMeHTHI JIMHEITHON aIredpsbl
Martpuns! u onpenenurenu. [Ipexnae Bcero, CTyJEHT JODKEH MOHATh, YTO MAaTpHIA — 3TO TabIMLa
qrcen (MpryYeM 3Ta TabauIa MOXeT UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJOLOB, @ MOXET OBITh U
IPSIMOYTOJIBHOI ), @ ONIPENIEIIUTEIIb- ITO YUCIIO, 3aIIMCHIBAEMOE B BUI€ KBAJPAaTHON TaOJIUIIBI, TO €CTh
OTIPENICIUTENN CYIIECTBYIOT TOJBKO y KBaJpaTHBIX Marpull. Ciemayer oopaTuth oco00oe BHUMaHHE
Ha OIEPaLI0 YMHOKEHHUS PSMOYTOJIbHBIX MAaTPUIL] M IOHATH, KAKAM I10JIy4aeTCs MOPSA0K MaTPULLBI
— npousBezeHuss. OcoOEHHOCTh MAaTpHI] TaKXkKe COCTOUT B TOM, YTO INPOU3BEICHHE MAaTpHIl He
MEPECTAHOBOYHO, TO €CTh CJENyeT O00s3aTeNbHO YOEIUTHCS B ATOM, PELIMB COOTBETCTBYIOIIHE
3amaud. BaxkHeIM sIBISieTCA MOHATHE OOpaTHOM Marpuibl. Hajmo 3HaTh ycCloBHE CYIIECTBOBAHUS
o0paTHOW MaTpHLbl U alIropuT™M ee nocrpoeHus. Ilocae ee BbluMcIeHUS 1enecO00pa3HO JAenaTh
MIPOBEPKY TMPABHJIBHOCTH PELICHUS, BBIIOJIHUB OIEPALUI0 YMHOXEHHUS (IOJDKHA MOJYYUTHCS
enuHu4YHas Mmatpuna). Ilpum u3yueHun ompexaenurened Haao YETKO YCBOMTh IOHATUS MHHODA,
anreOpanyecKoro JOMOJIHEHUS, 3HaTh MHOTOYMCIICHHBIE CBOWCTBa ompeaenurens. s OCBOCHHUs
TEXHUKH BBIUMCIICHUS OTIPEIEIUTENEH 11e1eco00pa3Ho, BEIOPAB MPOU3BOJIBHBIIN ONPEICITUTEID BHIIIIE
TPETHETO MOPSAIKA, PACKPHITH €I0 PA3INYHBIMU CLIOCOOAMU, TPUMEHSS Pa3JI0KEHHUE U TI0 CTPOKaM U
o cronbmam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJOLBI) MPEANOYTUTEIbHEE BbIOUPATh IS
PaCKpBITHS OIPEACTUTENS, YTOOB! YIIPOCTUTH €ro BelurciaeHne. OCOOeHHO Y3 PEKTUBHO BEIYUCIICHHUE
OTIpECIUTENS C MOMOUIBIO AIEMEHTApHBIX NMpeoOpa3oBaHUM, MPUBOIALIMX €r0 K TPEYTrOJbHOMY
Buay. llpu u3yueHun pemeHui cucteM JUHEHHBIX anredpandyeckux ypasHeHui (CJIAY) obpature
BHMMAaHUE, MPEKJIE BCEro, HA MOHATHE PEIICHUS CUCTEMBI M YCIOBHS CYIIECTBOBAHUS PEIICHHUN B
3aBUCHMOCTH OT COOTHOILIEHHS MEKY PAaHI'OM MAaTpPHUIbl, PAHIOM PacCIIUPEHHON MaTPHULIbl CUCTEMBI
W YHCIIOM HEW3BECTHBHIX M ypaBHeHHMH. OOpaTnTe BHUMaHHE Ha YCIIOBHS TpUMEHEHHs (popmy
Kpamepa u wMerona oOpaTtHOil Matpunbl. BHumarenbHo pa3zbepute HpuMeEpbl peLIeHUs
MIPOM3BOJIBHBIX CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEeHUM wmetogoM [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX MEPEMEHHBIX).
Pa3nesi: DieMeHThI BEKTOPHOM ajiredpsbl
[Ipy m3ydeHuM NaHHOM TeMbl HEOOXOAMMO OOpaTUTh BHUMAaHHWE Ha JIMHEWHBIE ONepaluu Hal
BEKTOpPAaMH, HA IIOHATHs JIMHEWHONM HE3aBUCUMOCTH M JIMHEWHOW 3aBUCHMOCTHM BEKTOpPOB, Ha
(dyHIaMeHTalbHOE MOHATHE 0a3rca BEKTOPHOIO MMPOCTPAHCTBA (M OPTOHOPMUPOBAHHOIO 0a3uca), Ha
pasnokeHue BekTopa no Oasucy. 3HaTh OIpeneseHHE, F€OMETPUUECKHE CBOMCTBA CKAaJSIPHOTO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MPOM3BEACHUS BEKTOPOB, (POPMYJIbI ISl UX BBIYMCIICHUS B BEKTOPHOI 1
B KoopauHaTHOH Qopme. OOs3aTenbHO 3HATh W yMETh NPOBEPSATH YCIOBUS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH ¥ KOMIIJIAHAPHOCTH BEKTOPOB.
Pa3jnes: KOMIIEKCHBIE YHCJIA H MHOTO4YJIE€HbI
B sTom paszgene, mpexne BCero, HaJlo MOHATb, YTO KOMIUIEKCHOE YMCIIO SBUJIOCH PAacIIUPEHHEM
TIOHATHUS IEHCTBUTEIBHBIX YUCEN, 3HAThH ONpEACTICHHE U TPU (POPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa
(anrebpandeckyro, TPUTOHOMETPUYECKYIO U IOKa3aTeJbHYI0), T€OMETPUUECKYIO HHTEPIPETALIUIO
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KOMIUIEKCHOTO YHCja M B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKy MHOKECTBOM KOMIUIEKCHBIX
YuCcel M MHOXKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTH. 3HaTh dopmyny Dunepa. KomrmiekcHbie
qrcia MOKHO M300paXkaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM miiockocTu. [losTomy onepanmun
CIIOKEHMSI M BBIYUTAHMSI KOMIUIEKCHBIX YHCEJ MOTYT OBbITh CBEACHBI K ONEPALUSM CIOXKEHUS U
BBIUUTAHUS COOTBETCTBYIOLMX BEKTOPOB. Hano 3HaTh U yMETh BBINOJIHATDH ONEpAllMM YMHOXKECHHUS,
JICJICHNs, BO3BEJEHUS B TIOJIOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alHiCaHHbIX B
TPUTOHOMETPUYECKON (popMe, N3BICUCHHS KOPHS N-Oi CTENIEHH M3 KOMIUIEKCHOTro yncia. Cienyer
o0paTuTh BHUMAHUE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YMCEJ SBISETCS 3aMKHYTBIM, TO €CTh
nrobast anredpandeckas onepanys HajJl KOMIIEKCHBIMHM YHCJIaMU HE BBIBOJUT 3a Mpeessl 00JacTu
KOMIUIEKCHBIX uncen. Hago 3HaTh pa3nuyHble BUABI PA3JI0KEHUS MHOTOYJIEHA HAa MHOKUTEIH IS
CllydaeB, KOT/Ia Cpeau KOpPHEW MHOrowieHa MOTYT OBITh KpaTHbIe, KOMIUIEKCHBIE KOpHH. DTH
cBeZieHHs] OyJyT MCIIOJIb30BAaThCs, HANPUMEpP, B UHTETPAIbHOM HCYMCICHUM TpPU BBIYUCICHUU
UHTETPAJOB OT JpOOHO-pallMOHATBHBIX (YHKUMH, NpPU pEIIEHUH JHUHEHHBIX OJHOPOIHBIX
nudepeHIaTbHBIX YPAaBHEHUM N-TO TIOPSAJIKA C IIOCTOSTHHBIMHU KO3 QHUITMEHTaMU.

Pa3nes: AHaIMTHYeCKasi TeOMeTpHUst

[Ipy W3ydyeHMM aHATUTUYECKOW TE€OMETpUM CIEOYET, MPEXKIE BCEro, MOHATh, YTO €€ 3ajadei
SABIISICTCS M3yYEHUE F€OMETPUUECKUX OOBEKTOB MPU TOMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTHYeCKOro aHaln3a. B OCHOBE TakKoro moJAXoJa JEKHUT METOJ KOOPJIWHAT, BIIEPBBIC
cucremarnuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE NOHSTHS T'€OMETpUM (TOUYKa, IpAMasd,
IJIOCKOCTh) SIBJISIOTCSL HEONpPEAENsIeMbIMH, U JUISI UX ONMUCAHHS MPUMEHSETCS aKCHOMaTHYECKHM
METO/1, TO3BOJISIIOIIMM yCTaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUEK
MPSIMONM ¥ MHOKECTBOM JECMCTBUTEIBHBIX YHCEN U, TAKUM OOpa30M, BBECTH CHUCTEMY KOOpPJIUHAT.
Hano detko ycBouTh pasnuunbie (OpMbI ypaBHEHHUH MPSIMON M IIOCKOCTH YMETh MEPEXOAUTH OT
0J1HOM (hopMBI K 1pyroii. ClielyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PEIIEHUS KJIIACCUYECKUX 3a7a4
AHAIUTUYECKOW F€OMETPUH O B3aUMHOM PACIOJIO0XKEHUH NPSAMBIX U IJIOCKOCTEN, YMETh ONPEAEIIATh
YTJIbl U PACCTOSIHUSI MEKY Pa3IMUHBIMU F€OMETPUUECKUMU O0BEKTaMHU.

YcnemnHoe u3ydeHne TUCHUILIMHBI «MarteMaTukay, NpuoOpeTeHrne HeOOXOAUMBIX KOMIETCHIIHH,
YMEHUM U HAaBBIKOB BJIAJICHUS MaTE€MaTHYECKHM amnmaparoM TpeOyeT OT CTYAEHTOB OOJIbILION
camMocTosTeNbHOM padoThl. HeoOxoaumMo oOpaTuTh BHUMAaHHE, YTO KOJIMYECTBO YaCOB, OTBOJUMBIX
Ha CaMOCTOSITEJIbHYIO pab0OTy B COOTBETCTBUH C yUEOHBIM IIJIAHOM, OOJIBIIIE YMCIIA YACOB, OTBOJAUMBIX
Ha BCE BUBI Ay TUTOPHBIX 3aHATHIA.

CamocTosTenpHas paboTa SBISETCS OJHUM W3 BHIOB y4eOHBIX 3aHATHH. Llems camocTosTenpHON
paboThI — MPAKTUUECKOE CAMOCTOSATEIHHOE MOJyYeHHE CTYIEHTAMU HABBIKOB Pa0OTHI B MPOTpPaMMe
MaTeMaTHYECKOr0 MOJIETUPOBAHUS, pACCMAaTPUBAEMBIX B ITPOLIECCE U3YUEHUS AUCLUITIINHBIL.
AynutopHas camocTosITeTbHas paboTa Mo AMCUUILIIMHE BBIMOIHICTCS Ha y4€OHBIX 3aHSTHUAX IOJ
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBATENs U IO €T0 3a/1aHUIO.

Bueayauropnas camocTosiTenbHas paboTa BBIIOTHSIETCS CTYISHTOM I10 33/1aHHUIO0 MPEeroiaBaTesi, HO
0€3 ero HermoCPEICTBEHHOTO Y4aCTHS.

3aoauu camocmoamenvHol padomsl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSITEIIbHOW y4eOHOM paboTHI,

- OCBOCHHE CO/ICPKAHUS TUCIUTLINHEI,

- yrayOlieHue coliepyKaHus U OCO3HAHWE OCHOBHBIX TIOHSATHIA JUCUIUTUINHBL,

- UCIIOJIb30BAaHKME MaTepuasa, COOPAaHHOTO U MOMYYEHHOTO B XOJIeé CAMOCTOSITENIbHBIX 3aHATUN s
3¢ GEeKTUBHON TOATOTOBKH K 3a4ETy.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- BBITIOJTHEHUE pacueTHO-rpaduyecKux padoT;

- MOATOTOBKA K 3a4eTy;

- IOATOTOBKA K CEMHUHAPY;

J1J1 BBIMOTHEHUS JTFOOOTO BH/Ia CAMOCTOSITENILHOM Pab0OThl HEOOXOAUMO MPOUTH CIEAYIOIINE STAIIBI:
- OIIpEJIETICHHUE LIEIH CaMOCTOSTENbHON paboThI;

- KOHKpeTHU3allKs MO3HABATENbHOM 3aa4u;

- CaMOOIICHKA TOTOBHOCTH K CAaMOCTOSITEIIbHOW padoTe;
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- BBIOOP aJIEKBAaTHOTO CII0Cc00a MEHCTBHS, BEIYIIETo K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBaHKE PAOOTHI (CAMOCTOSTEIHFHOM MITH C TIOMOIIBIO MPEToAaBaTesl) Ha/l 3a/1aHHEM;

- OCYyIIECTBICHHE B TIPOIECCE BBIMOJHEHUS CaMOCTOSATEIBHOH pabOTBl CaMOKOHTPOIIS
(TPOMEKYTOYHOTO M KOHEYHOTO0) Pe3yJIbTAaTOB PabOThI U KOPPEKTUPOBKA BBHIITOTHEHUS PaOOTHI,

- pediexcus;

- Ipe3eHTaIus paboThI.

7. DOHI OLEHOYHBIX CPEACTB

B mporniecce 00yueHUs] HCIONMB3YIOTCS CICIYIOIIUE OIEHOYHBIC (POPMBI CAaMOCTOSTEIBLHON pabOTHI
CTYJICHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH M TPOMEKYTOUHBIX
aTTeCTaIlUN:

- pacueTHO-rpaduIecKue padboThI;

- KOHTPOJIbHBIC Pa0OTHI;

- TECTUPOBAHUE;

- 3a4er.

OrneHOYHBIC CpEACTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIC 3aJIaHUs
WHIUBUIYATBHO JUTSI K&KIOTO 00YYaromEerocs.

B pe3ynbrare ocBOSHUS TUCIUATUINHBI (MOIYJIs1) GOPMHUPYIOTCS CICTYIOIINE KOMIICTCHITHHN:

KOII KOMIICTCHIIUHU HanmeHnoBaHue KOMIETEHITUH BBIITYCKHHKA

OIIK-1 CrniocoOeH MpUMEHATh €CTeCTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS, METO/bl MATEMaTHUECKOTO aHAJIN3a U MOJICIMPOBAHUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOIO UCCIIEI0OBAaHUS B
po¢eCCHOHATILHOM 1€ TEIbHOCTH

7.1 MeToabl KOHTPOJISA U OLIEHUBAHMS Pe3yJIbTATOB 00yUYeHus!

HanmenoBanue
Bun xonTpons
No /i 3V IILTATOR KOHTPOJIS Kpatkas xapakrepucTrka KOHTPOJIsS
B p06y B pe3ynbTaToB pe3yJIbTaTOB 00yUYEHUS
Y o0y4eHus
OO6yuarommmiics B TEUEHUE cemecTpa
Pacuetno- CaMOCTOSITENILHO BBITIONHACT PSJI PACUETHO-
1 rpadudeckas Texymuit rpadguveckux pabor mo Teme pasnena. [lpum
paborta MIPOBEPKE MPENOABATENb OIEHUBAET Ka4ECTBO
odopMmIIeHH s, TPaBUJIBHOCTh PACUETOB.
Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIISIETCS. Ha TIOCIEAHEM 3aHSATUU
KOHTDOILHAS n3zydaemMoro paszzaena. KoHTpombHas pabota
2 pa%om Texymuii BBITIONHSETCS ~ WHAUBUAYaJbHO  KaXKAbIM

ctynenroM. [lpu mpoBepke mpenogaBaTeib
OLICHMBAET TMPABUIBHOCTH IPOU3BEIEHHBIX
pacyeToB.

TectupoBaHue NPOBOAUTCA Ha TOCIEIHEM
3aHATUM U3y4aeMoH TeMbl. TecTupoBaHue
OCYILECTBIIsICTCS,  JUOO  HpU  [OMOIIU
3 Tect Texymmun KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHHSA, JTHOO
C HUCIOJb30BAaHUEM BBIJIAHHBIX TECT-3aJaHUN
Ha OymaxxHoM Hocutene. B pamkax
TECTUPOBAHUS IPOBEPSIETCS 3HaHHE
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TEOPETHYCCKOM 0a3bl.

4 3auer [IpomexyTouHbIit

[TpomexyTouHas arrecTanusi OOydYarOUIUXCA B
dbopme 3auera MPOBOAMUTCS IO pe3yJibTaTaMm
BBITIOJTHEHHSI BCEX BHUJOB Yy4eOHOW paloThI,
MIPEAYCMOTPEHHBIX YU€OHBIM TIAHOM 10 JAHHOM
JIUCIHIUINHE, npu 9TOM YYUTHIBAIOTCS
pe3YJ'II)TaTBI TGKYIHGFO KOHTpOJ'IH yCHeBaeMOCTI/I B
TeueHue cemectpa. OLeHKa CTENEHU TOCTUKEHUS
0o0y4alomMMHUCs  IJIAHUPYEMBIX  pe3yJIbTaToOB
0o0ydeHuss 10  JAWCIHUIUIMHE  MPOBOJMUTCS
HpGHOI[aBaTCJIeM, BGILyIJ_II/IM 3aHATUA 110
JTUACIUIUIMHE METOJIOM SKCHEpTHOM oreHkH. [lo
UTOTaM  IPOMEXKYTOYHOM  aTTecTaluu IO
JIHCLHIUIMHE BBICTABIAECTCA OILIEHKA «3a4TCHOY,
WM «HE 3a4TCHOY.

7.2.

lkana ¥ KPpUTEPUH OLIEHUBAHMS Pe3yIbTATOB 00y4eHUs!

[Toxa3zaTenem olleHHBAaHUS KOMIIETCHIIUI HA PA3IMYHBIX dTanax ux (OpMUPOBAHUS SBISECTCS
JTOCTIKEHHE 00yYarOIIMMHUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUECHHS 0 TUCITUTIINHE (MOIYIIIO).

Kpurepum oueHuBanus

IToxa3artensn 5 3 4 5
3HATB: OO0yuaromuiics OO0yuaronuiics OOyuaromuiics OO0yuaromuiics
TEOPETUYECKHE JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
OCHOBBI JINHEHHO MOJIHOE OTCYTCTBHE HEIOJIHOE YaCTUYHOE MOJIHOE COOTBETCTBHE
anreOpsl 1 WJIM HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE CJICTYFOIINX 3HAHWH!
aHAJTUTHYECKOH COOTBETCTBHE CIIEAYIOIINX 3HAHUWA: | CIICAYIONINX 3HAHUH: | TEOPETUYECKHUE
TEOMETPHH, CIEIYIONNX 3HAHUI: | TEOPETUYECKHE TEOPETUYECKHE OCHOBBI JINHEHHOM
KOMIIJIEKCHBIE YUCJIA. | TEOPETUUECKUE OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU anreOpsl 1
OCHOBBI JINHEHHOI anredps! 1 anreOpsl 1 AHATUTHYECKON
anreOpsl U AHAIUTUYECKON AQHAIIUTUYECKOU reOMETPUH,
aHAJTUTUYICCKOM reomMeTpuu, reoMeTpuu, KOMIIJICKCHBIC YHCJIa.
reoMeTpHH, KOMILJIEKCHBIE YHCIa. | KOMIUIEKCHbIE yncia. | CBoOOAHO omepupyer
KOMIIJICKCHBIE YUCTIA.. Jomyckarorcs NpUOOpPETEHHBIMU
HE3HAYHUTEIIbHbIC 3HaHUSAMHU.
OLIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPpU
AHATUTHYECKUX
OTIepalysIX.
YMeETh: OO0yuarommiicst He OO0yuaromuiics OO6yJatomtmiics OO0yuaromntuiics
pelIarth 3agauu u yMEeT Ui B JIEMOHCTPUPYET JE€MOHCTPUPYET JEMOHCTPUPYET
YTIpaKHEHUS HEJIOCTaTOYHOH HETIOJIHOE YaCTHYHOE MIOJTHOE COOTBETCTBHE
UCIIOJNIB3YysI OCHOBHBIE | CTENCHU YMEET: COOTBETCTBHE COOTBETCTBHE CJICYIOINX YMECHUM:

METO/Ibl, U3Y4YCHHBIE
B KypcCe JIMHEIHOU

pemaTh 3a1a4u 1
YIpaXHEHUS

CIEAYIOUIUX YMEHHM:
pelaTh 3a1a4u u

CIEAYIOIINX YMEHUMN:
pelath 3a1auu u

pemaTh 3a1a4u 1
YOpaXHEHUS

anredpe u UCTIONB3Ysl OCHOBHBIE | YIPaKHEHUS YOpaXKHEHUS UCTIONB3Ysl OCHOBHBIE
aHAJTUTHYECKOMN METO/bI, U3yUE€HHBIE | UCIOJb3YysS OCHOBHBIE | UCHOJb3Yys OCHOBHBIC | METOJbI, U3yUECHHBIE
TeOMETPHH; B Kypce JIMHEHHOU METOJIbI, U3YyUEHHBIE | METOJBI, U3yUEHHBIE | B Kypce JIMHEHHOM
ONEepUpPOBATH C anrebpe u B Kypce JIMHEHHOU B Kypce JINHEHHOU anrebpe u
KOMITJIEKCHBIMH AHAJMTHYECKOH anredpe n anrebpe n AHAJMTHYECKOH
YHCITaMHU. reoMeTpuH; AHAJTMTHYECKON AHAJTUTHYECKOH reoMeTpuH;
OTIEpUPOBATH C TeOMETPHH; TeOMETpPUH; OTIEpUPOBATH C
KOMIUIEKCHBIMHU OTIEPUPOBATH C OTIEpUPOBATH C KOMIUIEKCHBIMHU
YHCITaMH. KOMITJIEKCHBIMH KOMITJIEKCHBIMH yrcnamu. CBOOOIHO
YHCIIaMH. YUCIaMH. Y MEHHUS orepHupyer
Jonyckarorcs OCBOEHBI, HO NpUOOpETEHHBIMU
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3HAYUTENbHbIE JIOITyCKaroTCs YMEHHAMH,
omnoKwy, HEe3HauUTeNbHbIE NPUMEHSET UX B
IpOSBISIETCS OLIMOKH, HETOYHOCTH, | CHTYaIHIX
HEJ0CTaTOYHOCTh 3aTpyAHEHUS IPU TOBBIIEHHOH
YMEHHUHH, 110 psiIy AQHATUTHYECKUX CJI0>KHOCTH.
TIOKa3aTemnew, OTIepaIysiX, IepeHoce
oOyJarormmiics YMEHUI Ha HOBBIE,
UCTIBITHIBAET HecTaHJapTHbIC
3HAYUTEIbHBIC CHUTYaIIH.
3aTpyIHEHUS MIPU
OTIEpUPOBAHUHU
YMEHHSIMH TIPH UX
MIEpEeHOCE Ha HOBbIE
CUTYaIUH.
BJIAJCTh: OO0yuaromuiics He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiics B
HaBBIKaMH BJIaJiceT W B | HEOCTAaTOYHOM YaCTUYHO BIIAJEET: MOJIHOM 00BeMe
MIPUMEHEHHUS HEI0CTaTOYHOU CTEIEHU BIIAJEET: HaBBIKAMH HaBbIKAMHU | BIIaJICeT:
JMHEHHON anreOpsl U | CTENEHH BIAJICET HaBBIKAMH HABBIKAMHU | IPUMEHEHUS HaBbIKAMHU
aHAJTUTHYECKOH HaBbIKAMHU MIPUMEHEHHS JMHEHHON anreOpsl U | IPUMEHEHUS
TEOMETPHUH K MIPUMEHECHHUS JUHEWHOW anreOphl B | aHATUTHIECKOM JTUHEHHOU anreOphl 1
€CTECTBEHHOHAYYHBIM | JTMHEHHON anreOpbl U | aHAIUTHYECKOU TEOMETPUH K AHAIIUTUYECKOM
(puzngeckum n aHaJIMTHYCCKOI TEOMETPHUH K €CTECTBEHHOHAYYHbIM | TEOMETPHHU K
TEXHHUYECKHM) TEOMETPUH K €CTECTBEHHOHAY4YHbIM | ((pnsndeckum u €CTECTBEHHOHAYYHbBIM
3a/1a4am. €CTECTBEHHOHAy4YHbIM | (PpHU3MYECKUM U TEXHUYECKHUM) (puznyeckum n
(puznyeckum n TEXHUYECKHIM) 3a/1a4am. TEXHUYECKUM)
TEXHUYECKUM) 3a1adam. HaBbixu ocBoeHbl, HO | 3azadaM. CBOOOIHO
3a/1a4am. OO0yuaronuiics JIOITyCKaroTCA MPUMEHSET
UCIIBITHIBACT HE3HAYHUTEIIbHbIC MOJTy4eHHbIE HaBbIKH
3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, | B CUTYalMsIX
3aTpyIHEHUS MIPU 3aTpyIHEHUS MIPU MOBBIIIEHHOH
MIPUMEHEHUN AHATUTHYECKUX CJI0’KHOCTH.
HaBBIKOB B HOBBIX oTieparnusix, IepeHoce
CUTyanusx. YMEHHH Ha HOBBIC,
HecTaHJapTHbIE
CUTYaIHH.
Ixkana oueHUBaHUSI NPOMEKYTOYHOM ATTECTAIMM: 3a4eTa.
IlIkana oueHUBaHUA Onucanue
Brimonnensl Bce o00si3aTeNbHBIE YCJIIOBHUA MOATOTOBKHU CTYACHTA K
MPOMEXYTOUHOM  aTTeCTallld, MPEAYyCMOTPEHHBbIE  MPOTpaMMOM
quciuiuiiael.  CTyAeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHMIA,

3auTeHo

YMGHHﬁ, HAaBBLIKOB ITPUBCACHHBIM B Ta6J'II/II_[aX HOKaSaTCHeﬁ, OonepupyceT
HpI/I06peTeHHI)IMI/I 3HAaHUSMHU, YMCHUAMU, HABBIKAMH, IIPUMCHACT UX B
CUTyaluAax MOBBIIIEHHOM CJIOKHOCTH. HpI/I 9TOM MOTYyT OBITh
J0IMyHICHbI HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPU
AHAJIMTUYCCKUX OIlepalusiax, IEPEHOCC 3HAaHUM U YMGHI/II\/'I Ha HOBBIC,
HCCTAHJAPTHLIC CUTYyAllHH.

He 3aureno

He BbImonHEHBI 00s3aTeNbHBIE YCIOBUS TMOATOTOBKM CTYJIEHTa K
MIPOMEKYTOYHOM  aTTeCTallid, IPEAYCMOTPEHHBIE  IMPOTPaMMOK
JUCLUIUINHBL, WIA CTYJIEHT IEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAHWI, YMEHUH, HaBBIKOB NPHBEICHHBIM B TaOIHIAX IOKa3aTelei,
JIOMyCKAlOTCA 3HAYUTEIbHbIC OLIMOKH, NPOSIBIAETCS OTCYTCTBHE
3HAHWM, yMEHUH, HaBBIKOB I10 Py NIOKA3aTesIel, CTYAEHT UCIIBIThIBAET
3HAYUTENIBHBIE 3aTPyJHEHUS IIpU OINECPUPOBAHMM 3HAHUSAMHU U
YMEHHUSIMU [IPU UX MIEPEHOCE HA HOBBIE CUTYALIUH.
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Ixa/jia oueHMBaHUS TEKYLIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTpOJIA
pEe3yIbTaTOB OOYUCHHSI

[IIkxana orieHNBaHUs

Omnucanue

Pacuetno-rpaduueckas pabora

OtnnuHo - Pabota crana B
CPOK, pacueTHas u
rpaduueckas yacTu
BBITIOJTHEHBI BEPHO, JTNOO
MMEIOTCSI HEI0UYEThI, HE
BJIMSIIOIINE Ha KOHEYHBII
pe3ynbTar.

Xopomio - pacyeTHas 4acTh
BBITIOJTHEHA BEPHO, B
rpauIecKoi 4acTH eCTh
3aMeuaHus

Y 10BJIETBOPUTEIIHHO - B
pacUeTHOM YacTH €CTh
3aMeuyaHusi, METOJ
BBITIOJIHEHHS TpaduiuecKoit
YacTH BbIOpaH BEPHBII
HeynosnerBopurensHo - B
pacueTHOU u rpadudecKon
4acTsX €CTh IpyObIe
3aMeyaHusl.

3amanue Ha PI'P BeigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3zeia
IUCIUIUIHHEL U CIaeTcs 10
OKOHYAHUH U3Yy4CHUS
COOTBETCTBYIOIIIETO pa3jeia
qucuuniauHel. PI'P 1oimkHEBL
OBITH BEIITOJIHEHBI U
0()OPMIICHBI B COOTBETCTBHHU C
TpeOOBAHUSIMHU METOANIECCKUX
yKa3zaHui kadeapsl.

KontponbHas padora

OtnuaHo - PaGoTa BEICOKOTO
KayecTBa, YPOBEHb
BBITIOJTHEHHSI OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUIECKOE
coJiepKaHKue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MPoOeIoB,
HE00XO0IMMbIE PAKTUIECKUE
HaBBIKU pabOThI C OCBOCHHBIM
MaTepHuagoM c(OPMHUPOBAHBI,
BCE IPEyCMOTPEHHBIE
porpaMMoil 00ydeHus
y4eOHbI€ 3aJJaHUS BBITIOJIHEHBI,
1100 HEKOTOPHIE U3
BBITMIOJTHEHHBIX 3a/1aHui
COJIepKaT He3HAUUTEIbHBIC
OIIMOKH

Xopouio - YpoBeHb
BBITMIOJTHEHHSI paOOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMi, TEOPETUIECKOE
coJiepKaHKue Kypca OCBOCHO
YaCTUYIHO, HO MPOOEITBI HE
HOCSIT CYIIECTBEHHOTO
xXapaxkTepa, He00X0IUMbIE
MPAKTHYECKHE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEpUajIOM B
OCHOBHOM C()OPMHUPOBAHBI,

3amura TeMbI BKIIIOYAET
pellIeHME 3a/1a4 B ayIUTOPUU B
TE€YEHUE OJIHOU Iapsbl U
MPOXOJIUT MOCTIE U3YUECHUS
COOTBETCTBYIOIIETO

paszznena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISIOIIUX
OIICHUTH CHOPMHUPOBAHHOCTH
koMmrieTeHIi. Ha oTBETHI
orBoauTcA 1,5 ygaca.
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HEKOTOpPBIE BUJIBI 3a1aHUI
BBITMIOJHEHBI C OLUTMOKaMHU.

Y 10BIETBOPUTEIILHO -
TeopeTtnueckoe comepxaHue
Kypca OCBOEHO YaCTU4HO,
HE0O0XO0JUMbIE TPAKTHUECKHE
HaBBIKU PaOOTHI HE
c(hopMupOBaHbI, OOJTBITUHCTBO
IIPEyCMOTPEHHBIX
MPOTpaMMOM 3aIaHUH HE
BBITIOJIHEHO; TIPU
OIOJTHUATEILHOMN
CaMOCTOSITENILHOM paboTe Hal
MaTepUajoM Kypca BO3MOXKHO
MOBBIIICEHUE KaueCTBa
BBITMIOJTHEHHSI Y4eOHBIX
3aJlaHUMN.
HeynoBneTBoputenbHO -
Teopernueckoe coaepkaHue
Kypca He OCBOEHO,
HE00XO0IMMbIE PAKTUUECKUE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
peyCMOTPEHHbIE
IIPOrpaMMoOM 3aaHus He
BBITNOJIHEHbI

TecTtupoBaHue 1o NPONAECHHON

Tect conepxut 20 3a7aHui,
MPaBWIbHBIN OTBET Ha 1
3a/laHue COOTBETCTBYET 1
6auty. Bpems TectupoBanus -
30 munyT. CTyIEHTY
MIPEIOCTABIISETCS ABE MOMBITKH
JUISL IPOXOJKICHHUS TECTa.

TectupoBanue
OCYIIECTBIISACTCS, TUO0 TIPU
MIOMOLIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHHSI, TUOO
C UCIOJIb30BAaHUEM BBIJaHHBIX
TeCT-3aJIaHui Ha OyMaKHOM
Hocutelne. Bpems

TeMe
MakcumanbHas OlleHKa 3a TeCT | TecTupoBaHus 30 MuH. 3aTeM
- 20 6amnoB. Tect cunraercs OCYIIECTBIISIETCS IIPOBEPKA
YCHEIIHO MPOHIEHHBIM, €CIIH TecTa Mperno/iaBaTeieM u
cTyneHT jnan He meree 60% BBICTABJISIETCS OLICHKA
MPaBUJIBLHBIX OTBETOB (HAOpana | COTJIaCHO METOJIUKH
He MeHee 12 6ajuioB). BBICTABJICHUS OIICHKH.

7.3.  Ouenounvle cpeocmea

7.3.1 Texkyumuii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenus pacuemuo-cpaguyeckux paoom (PI'P)

PI'P Nel, uacmp 1

-1

1 0 2
3apanuie Nel. JIaHbl MaTpUIIbI 4 0 -3 u 1
BrimoaHuThs neiicTBus: A* +8B" .
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(24+3B)’ 44> —6AB =1

3aganue No2. [TpomomKUTh TaHHOE MATPUIHOE PABEHCTBO
U IPOBEPUTH €r0 Ul MaTpull A U B U3 NepBoro 3aJaHusl.
3amanue No3. BeauciauTh onpeneauTenb IByMsl ClIOco0aMu: pa3ioKeHUEM I10 TIEPBOM CTPOKE U
Pa3NOKEHUEM 110 TIEPBOMY CTOJIOITY.

I 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1
3amanne Ne4. JIns qaHHOM MaTpUIlbl HAWTH oOpaTHYIO MaTpuIly. CienaTh MPOBEPKY.
I 0 2
I 1 0

-1 2 3

3aganue NoS. Pemiuth MaTpuyHOE ypaBHEHHE AXB=C (maiitTu X). CenaTh IPOBEPKY.

P I N I

3aganue No6. HaliTu paHr MaTpHuIibl.

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

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHHBIX A12e0paudecKux ypasHenuil
3ananue Nel. Pemnts cucremy metonom Kpamepa. Crenats npoBepky.

X +4x,—x; =-2

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

3x,+6x,—2x; =1

3amanue No2. Pemmth cuctemy u3 Nel MeTooM 00paTHOI MaTPHIIBL.
3aganue Ne3. Pemuts cucremy u3 Nel metonom ["aycca.
3amanne No4. Pemnth HEOTHOPOHYIO cUcTeMy MeToioM ['aycca. Halitu oOmiee pemienue u
YacTHOE pELICHHUE.
X +x,+2x,+3x, =5
3x, +2x, —4x; - 2x, =1
5x,+4x, + 4x,=11
3amanne NoS. Pemmth ogHOpOHYIO cucTeMy MeTosioM ['aycca. Halitu obmiee pemenne u @CP.
2x, +6x, —9x,—-9x, =0
4x, —5x;+x,=0
3x,+3x, —Tx; —4x,=0
X, —3x, +2x;+5x, =0
PI'P Nel, uacmp 2

3ananue Nel. Ilokazatb, 4TO BEKTOPHI . s p 00pa3yioT 0a3uc B MPOCTPAHCTBE U PA3IOKHUTh

— 7 _
3ananue No2. Jlansl BekTopsl 7 u ™ . BBIACHUTH — KOJUTMHEAPHBI JIH BEKTOPBI 4 1 b

m=(28,—8,8), 7 =(-21,6,-6), @=2m+7,b =27 —m.
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VAN
71| = 632, |71| = 2, (i1, 7) = 135", @ = 671 —7m.
ZB A(;-1;2),B(3;3;2),C(7;1;2).

. Hatiti , €CIIH

. a|
3aganue Ne3. Haiitu | , €CIIN

3aganue Ne4. Jlan A4BC

Bamanne No5. Tpu kakux "x' BekTopsl ¢ 1 b NEePIEeHIUKYISIPHbI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. Haiitu rutomaap mapasuienorpaMma, IOCTPOCHHOTO Ha BeKTOpax ¢ wu b

m| =12, [7|=3, (m, 1) :%.

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

3amanue No7. Haiitu mmomanps tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3aganue Ne8. Jlanwl BeKTOphl ~° ~ ° . BBISICHUTH — KOMIUIAaHAPHBI JIK BEKTOPHI. ECIM BEKTOPHI HE
. a,b,c
KOMIUTaHAPHBI, TO HAUTH 00bEeM MapalijieNenumneaa, MOCTPOCHHOTO Ha BEKTOpax u

OIIPEIETNTh — KaKyl0 TPOHKY OHH 00pa3yIoT.
a(l;-1;5),bh(2;4;-2),c(3;0;1)
3ananue Ne9. Jlns nuHeiiHOTO OnepaTopa A 3aaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae e,e,, e .
7777227073 Banmcare MaTpully onepatopa A B 6asuce !’ 2’ 3 u HaiiTh 0oOpa3

anmemeHTa X .

Ae =7e +3e,—-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,

x=2e —4e,+e,
3aganue Nel(. Haiiti coOCTBEHHBIE 3HAaYEHUS U COOCTBEHHBIE BEKTOPHI INHEWHOTO O1leparopa,

-4 1
(]

3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuLei
PrP o 1, uacmo 3

[ 7l [
Bamanme Nel. IIpsmast | mpoxomut uepes Touky A mapamnensro Bextopy 9 . Ipsmas 2
IPOX0UT uepes Touky B meprenankyaspro Bextopy 7 . HaifTi TouKy mepecedeH s mpsaMbIX 1

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

yTOJI MEeXAY HUMH, €CITH
[ [ .
Bamanme Ne2. [lama npsimass . Ilpsimast 2 mpoxomurt uepes toukn 4 u B . Haiitu paccrosiHue ot

[ [ )
TOYKH TIEPECCUCHHSI MPSAMBIX | U 2 JIO IpsIMOit .

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

3amanue Ne3. HaiiTu pacCTOsIHHE OT TOUKH M, 10 mockoctd @ | mpoxopsmeii uepes Touxy A
MIEPIEHIUKYIISIPHO BEKTOPY n , €CIIU M, 0; 1;7), A (2;-1; 4), 5(6; 22; -3).
Bajanue Ned4. Haiitu yroi Mexay miocKOCTbi0 & M MIIOCKOCTHIO B , IPOXOALICH Yepe3 TOUKU
A B [ C ey @5X+y+42-28=0, 4(5;2;5), B(3;7;0), C(—4;-3;-1).
3amanue NoS. 3amucaTh KAHOHHYECKHE YPABHEHHSI IPSIMOM, 3aIaHHON OOIIIMMH YPaBHEHHUSIMH.
x+2y-9z-10=0;
3x+4y+8z-24=0.

amanue Ne6. HaiiT TOUKy mepecedeHus mpsiMoi ¢ | TIIOCKOCTH U yTOJI MKy HUMHU.
3 Ne6. H y ! & ny y

l:x+2:X:Z_1; o:x+2y—-3z—-12=0.
3 4 -2

21



3aganue No7. Ilpsimas L NpoxoauT uepe3 Touku A u B. Ilpsmas L MPOXOJIUT uepe3 Touky M

. [ [
NepIeHIUKYISApHO Tiockoctd & . HailiTk yrosm Mexay nmpssMbIME ' U 2 W BBISICHUTH — JIEXKAT JIH
OHM B OJIHOM TUIOCKOCTH WUJIU CKPELIUBAIOTCS.

A9;-3;1),B(4;4;,-5, M (-1;11;—-11), a:2x+3y—z—-1=0.

(x+3° V' _

Baganne Ne8. Jlnst nammoii kpusoit 49 25 yKa3aTh (POKYChI, SKCIIECHTPUCHUTET,
IUPeKTpHCHL. [1oCTpOUTh KpHBYIO, M300pa3uTh (POKYCHI, TUPEKTPHCHL.

2 2
3anamue No9. TIpusectu ypasrenue kpupoii 0% —20¥  —18x+200y-616=0

KaHOHHWYCCKOMY BUY U IMOCTPOUTH KPUBYIO.

K

Ilpumepur 6apuanmos KOHmMpoOIbHLIX padom
Bapuanr.

y F(A4)
1. HaiiTu 3Ha4eHHsI MaTpUYHOTO MHOT'OUJIEHA

-1 0
f(x)z—x3+2x2—x+3,A=[3 2)

3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3 -5 3

7 -1

2. Haiitu panr MaTpuIbl IpUBEACHNUEM K CTYIIEHYaTOMY BUY

3. BBIUUCITUTH ONpeAeTUTENb IPUBEICHHEM K CTYIICHUaTOMY BUIY
4. Haiitu matpuity, oOpaTHyto AaHHoH (a). Pemuts matpuuHoe ypaBHeHue (0)
1 2 1

3 -5 03 1 -2 2 3 5
2 7 -l (—3 4 ]MX z( 3 -1 0 j
(a) (0)

5. Pemuth cucreMy ypaBHeHHH. YKa3aTh 00II€e U OJHO YACTHOE penieHue (a).
Pemuth cucreMy ¢ moMoIipio oOpaTHoO MaTpuilsl U o opmynam Kpamepa (0)

4x, +9x, —5x, —8x, =5 X +2x,+x,=5
3x,+7x, —2x; —4x, =4 3x,=5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x, +7x, —x;, =13
Bapuant .
L. Pacninicats pasnosenue BekTopa ¥ 10 BeKTOpaM pu,q,r
x={5,—12,1} p={1,—3,0} qz{l,—l,l} r={0,—1,2}
2. Konnuneapusi mu extopsl P u 97
a:{zaoal} b:{_27371} p:20+2b q:3a—2b

2

A A, A A
3. Jlana nupamua ¢ BEpIIMHAMHU B TOUKax ~ 1273774,
Al (_27 47 8) AZ (4’_17 2) A3 (_87 7710) A4(_3J 49 _2)

Hantu:
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a) yrojl MeX1ay pedpamu 44, , 44,

0) 00beM TUpPaMUIBI

. A A4,
B) JUVIMHY BBICOTHI OMYIIEHHOW Ha TpaHb

. A A, A,
') HalTU IJIMHY MEJUaHbl, IPOBEIECHHYIO U3 BEPILUHBI ! K pedpy 2

w w

4. BeluMCIUTh IUIOIIAIb TAPAJUIEIOrPaMMa, IOCTPOCHHOT0 Ha BeKTopax ¢ u b a _ YIOJI MEXAY
M [AY

sextopamu ¥ u 4

v A T
a=2p+q b=p-3¢  |p|=2 ld=2 Y
Bapuant

M1M2M3):

1. Haii M, (
. Haiitu paccTosHue oT TOuKH 110 TIOCKOCTH
M, (-9;10;2) M, (0;7;-4) M,(4;8-1) M,(-2;13)

2 5

xX+y+z-2=0

.. | x—y-3z+6=0
2. BeinucaTh KAHOHUYECKOE YPABHEHHUE MPSIMOIA: { Y

x=2 y-3 z+I

3. HaiiTyt TOUKY epecedeHns mpsIMOii i ITOCKOCTH: 1 1 4 yx+ty+2z-9=0
4. Haiiru touxy 11 P i (O;_1;3)
. y '1 CUMMETPHYHYIO Touke £’ OTHOCHTENBHO IpAMOlA ! : u
x-1 'y =z
1 -1 1

. M
5. Hamucatp ypaBHEHHE TUIOCKOCTH & TpoXoAsIiei yepe3 TOUKy ~ © U MEepPIeHIUKYIISIPHO

npstoii (MiMz), M (3:2:0) M, (41:5) M, (2:-1:4)

6. Haitti kocunyc yria Mexuy miockoctamu &1 %2

@, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

1.1. Haittu panr MaTpuiibl IPUBEICHUEM K CTYIIEHYATOMY BHUIY =3B 5 U

(1 —2j (—2 3 5)
1.2. Pemmts MaTpu4HOE ypaBHEHHE -3 4 3 -10

X +2x,+x,=5
3%, —5x, +3x, =7

1.3. Pemuts cuctemy mo ¢popmyrnam Kpamepa 2% + 7%, —x; =13

2.1. Hanneats pasnoxenne Bektopa ¥ 1o sekropam 74" x={5-12.1j ,P= {1.-3.0} ,
g={L-11} r={0,-12}

w 0w

2.2. BeriuncnnTs miomaap napauiesiorpaMmma, oCTPOSHHOTO Ha BEKTopax ¢ u b a_ YTOJI MEXITY
M [AY

sektopamn P n 4

nw [AVAVA] 0w Y

v A T
a=2p+q b=p-3¢  |p|=2 ld=2 “
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2.3. JlaHa nupaMua ¢ BEpIIMHAMU B TOUKAX
A4 (_55 17 0)

A pedpy 44,
x-2 y-3 _z+ 1

Haiitn 1iiuHy MenuaHsl, IPOBEICHHYIO U3 BEPILIUHbI

3.1. HaiiTu TOUKy mepeceyeHus IpsAMOi U MIocKocTH: | 1 —4 gy ¥Ty+22-9=0

3.2. Haiitu Touky A CUMMETPHYHYIO Touke © oTHOCHTeNBHO mpAMOi I P(O;_I;3) u

. M
3.3. Hamucate ypaBHEHUE TUIOCKOCTH & MpoXOoJsIel yepes3 TOUKy ~ © W MEepIeHIUKYIISIPHO

npAMOi (M), My (3 2;0), My (4;1;5), My (2-1:4)

2 2
4.1. Jlana kpuBas BTOporo mopsiaka ~ 4V
KpPUBOH U MTOCTPOUTH .€€

! ! !
€ ,6,,6

A4 A4, 4,(6,1,3) A,(6,-2,-3) 4(2,2,0)

~12x+16y+16 =0 TTonyunrs kaHOHMYECKOE YPABHEHIE

4w 2. COC”gaBI/ITB MaTpully 11 nepexona oT 6a31/1ca €% g Gasucy , eclu

2e1 +e,+e; e =¢—e +e3, 63 —el +2€2 +e3
7.3.2 IIpoMeKyTOYHAS ATTECTALHSA
Bonpocul k 3auemy (1 cemecmp ounoii hopmot 00yuenus)
Martpuiibl, TUIIBI MATPHIL. OIIK-1
Ornepanuu ¢ MaTpuilaMu, UX CBOMCTBA. OIIK-1
YMHOKEHUE MPSIMOYTOJIbHBIX MaTPHIL. OIIK-1
MatpuyHas ¢opMa 3aIUCH CHCTEMBI TUHEHHBIX anreOpaniecKux YpaBHEHHH. OIIK-1
OnpenenuTeny U UX CBOMCTBA. OIIK-1
[Tonsitre onpenenutesns. MUHOPHI B anreOpandecKue JOMOJTHEHUS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHHH, OCHOBHBIE TIOHATHUS U OIIK-1
olpesesIeHus!.
[IpaBuio Kpamepa penieHusi CUCTEM JIMHEWHBIX YPaBHEHHUH. OIIK-1
OO6parnas maTpuiia 1 €€ BEIYUCIICHHUE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOM OIIK-1
MAaTpULBL.
Pemenne cucteM muHEHHBIX anreOpandecKux ypaBHEHHI METOIOM 00paTHOM OIIK-1
MAaTpULBL.
Meron ['aycca penieHust CUCTEM JIMHEWHBIX YPaBHEHUM. OIIK-1
PemreHne npon3BOIBHBIX CHUCTEM JIMHEHHBIX ypaBHEHUH MeTooM ["aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanenu. OIIK-1
OnHOpOAHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. KpuTepuii cyecTBoBaHUS OIIK-1
HETPUBUAJILHBIX PEIICHUM.
[ToHsiTHE BEKTOpa M JIMHEHHbBIC ONepalliy HaJ BEKTOpamu, cBorcTBa onepanui. | OTIK-1
Jlunelinass KOMOMHAIIHMSI BEKTOPOB. OIIK-1
JIuHeiitHas HE3aBUCUMOCTh U JIMHEMHAsA 3aBUCUMOCTb T€OMETPUUYECKUX OIIK-1
BeKTOpOB. Kpurtepuii TMHEHHON 3aBUCUMOCTH.
[Tonstue 6a3zuca. KoopanHaTel BEKTOpA. OIIK-1
OptoHopmupoBaHHbIi 0a3uc. Pa3nokeHne BEKTOpa 1Mo BeKTopam Oaszuca. OIIK-1
YnopsiioueHHas TpOKKa BEKTOPOB. OIIK-1
CxkansgpHoe, BEKTOPHOE U CMEILIAHHOE MPOU3BEICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
VY c¢i10BHSI OpTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH M KOMIJIAHAPHOCTH BEKTOPOB. OIIK-1

24



JIuHeliHbIe NPOCTPAHCTBA.

OIIK-1

Martpuua nepexoja ot 6a3uca K 6a3ucy. OIIK-1
CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHUSI MATPHIIBL. OIIK-1
Cucrembl KOOpAUHAT. JleKapTOBBI MPSMOYTOIbHBIE KOOPANHATHI Ha M1ockocTH 1 | OIIK-1

B [IPOCTPAHCTBE.

[TonsspHas cucrema KOOpAHHAT. OIIK-1
PaznuyHble TUIIBI ypaBHEHUH TJIOCKOCTH U MPSIMOI. OIIK-1
Boruncnenue paccTosiHUNA MeXay AByMsl TOUKaMHU, TOUKOH U npsimoid, Toukor u | OIIK-1

IJI0CKOCTBIO.

BrplurciieHue pacCTOSHHS MEXKY CKPEIIUBAIOIIMMUCS IIPSIMBIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMH, MPSMOM U TJIOCKOCTBIO, IBYMSI OIIK-1

IJIOCKOCTSIMHU.

Kpussie BTOporo nopsiika UxX reOMETpUYECKUE CBOMCTBA U YPaBHEHHUS. OIIK-1

[IpuBeeHre KpUBOM BTOPOIrO MOPsIKa K KAHOHUYECKOMY BHUJLY.

Kanonuueckue ypaBHEHHsI SJUIUIICA, TUTIEPOOIIBI, Mapabobl. OIIK-1
YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIAKA. OIIK-1
Kanonnueckue ypaBHEeHHS c(epbl, ITUICONIA, KOHYCOB, TUIIEPOOIIONIOB, OIIK-1

11apaboJIOUI0B.
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