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

K oCHOBHBIM yesnsam 0CBOCHUS JUCHMILIMHBL «MaTteMaTuka» cieayeT OTHECTH:

- BOCIIUTaHHE Yy CTYACHTOB O0lIeil MaTeMaTH4eCKON KYJIbTYpBhI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOr0 Kpyra MaTeMaTHYEeCKUX 3HaHUM, YMEHUH U
HABBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKON UHTYHIINH,

- YMEHHME CTYyJIEHTaMH pa3BUBaTb HABbIKU CAMOCTOATEIBHOTO H3YYEHHs Y4yeOHOU U
HAyYHOU JIMTepaTyphl, COJIEprKalleil MaTeMaTH4YeCKIe CBEICHUS U Pe3YNIbTaThl;

- TMOATOTOBKY CTYIEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaJTH(PUKAIMOHHON
XapaKTepUCTUKON OakajnaBpa 10 HANpaBlIEHUIO, B TOM uucie (OPMUPOBAHHE YMEHUI
UCIIO0JIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCUOHATBHOM IEATETLHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAaHHBIX B YCIOBHUAX
UppoBol TYpOYJEHTHOCTH M BBICOKMX TEXHOJOTHUECKHMX PHCKOB COBPEMEHHOW HU(POBOM
SKOHOMHMKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIUHBI «MaTemaTruka» cieyeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX TMOHSTHI, METOAOB, (QOPMHUPYIOUINX OOIIYIO
MaTeMaTHYECKYIO MMOATOTOBKY, HEOOXOIUMYIO /ISl YCIEITHOTO PEIICHUs IPUKIIaIHBIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIINI, COOTBETCTBYIOIIUX €ro
HAIMpaBJICHUIO TIOATOTOBKU M 00ECTICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

O6yuenne 1o gucnumimHe «MaTtematuka» HampaBieHO Ha  (OpPMHUpPOBaHUE
y 00y4aronmxcst CJICAYMmUX KoMieTeHIi B cooTBeTcTBUE ¢ ®I'OC (ypoBeHb OakaiaBpuaTa)
10 HaIpaBJICHUIO IOJArOTOBKHU 09.03.02 HHpopManoOHHBIE CHUCTEMBI M TEXHOJOTHH,
yrBepkaeHHbIM [Iprkazom MunoopHayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021):

Kox u HauMeHOBaHHe NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIUii KOMIIETEHI[UH
OIIK-1. CiocoGeH npuMeHsTh HOIIK-1.1. 3HaeT OCHOBBI MaTEeMaTUKH, (PU3HKH,
€CTECTBCHHOHAYYHBIC U BBIYHCITUTEILHON TEXHUKHU ¥ MPOTPAMMHPOBAHHS

OOIIeMH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHUYeCKOro aHajlnu3a u
MOJEJIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEOBAHUS B
npodeccnoHaNbHON 1eATENbHOCTH

NOIIK-1.2. ymeer pemath cTaHapTHbIE
npodeccuoHaIbHbBIE 3a/1a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIEMH)KEHEPHBIX
3HAaHUH, METOJ0B MaTEMaTUYECKOI0 aHAJIN3a U
MOJIETTUPOBAHUS

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucnumnmza «MaTeMaTHKa) OTHOCUTCS K (DaKyJIbTaTUBHBIM JTUCIUTUTMHAM.
Hucnunnuna «Marematuka» oOecredrBaeT u3yueHue AUCITUTUINH:

B obsizamenvron vacmu:
- MaTeMaTHYECKHH aHaJIN3;
- TEOPHS BEPOSITHOCTEH U MaTeMaTUYECKasl CTATUCTHKA;
- BBEJICHUE B MIPOEKTHYIO JAESATEIbHOCTD;
- CIIeNMaJIbHBIE TJIaBbl MATEMATHKH.
B uacmu, ghopmupyemoii yuacmuuxamu 00pazo8amenbHuiX OMHOULEHUN.



- mudpoBasi 00paboTKa CUTHAJIOB;
- DJICKTPOMEXAHUYECKUE CHCTEMBI;
- OCHOBBI KOHCTPYHUPOBAHHS PAIUOIICKTPOHHBIX CPEIICTB.

3. CTpyKTypa H coJep:KaHue AUCHUTTUHBI
OO01mast Tpy10€MKOCTh TUCIUIUTHHBI COCTABIISIET 2 3a4E€THBIX AMHHMIIBI -72 Jaca.

3.1. Buabl yueOHOIl padoThI M TPYA0E€MKOCTh

Ne Bua yue6Hoii padorbr KouaunuectBo | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B tom unciie:
1.1 | Jexuuu - -
1.2 | CemmuHapcKue/PaKTHUECKUE 3aHITUS 32 32
1.3 | JJaGoparopHbie 3aHATHUS 0 0
2 | CamocTosiTe/IbHasI padoTa 40 40
B Tom uncie:
2.1 | PTP 16 16
2.2 | llogrotoBka Kk ceMHHApY 14 14
2.3 | llogroTtoBka K 3a4ery 10 10
3 | [IpomekyToyHas aTTecTanus
Dxk3amen/nud.3a4er/3auer - 3auer
Hroro 72 72




3.2.

TemaTuueckuii IJIaH U3yYeHus JucOuIIMHbI «MaTemMaTuka»

n/n

Pa3zgeanl/TeMbl
JTUCIHUIIINHBI

TpyroeMkocThb, yac

Bce
ro

AynutopHas padora

Jlek
1005051

CemuHap
ckue/
MpaKkTHIe
CKHE
3aHATHS

Jlabopa

TOPHBIC

3aHATH
s

IIpakr
NYecKa
b
HOJArOT
OBKa

Camoc
TOATE
JbHas
padoTt

Paznen 1. DiaeMeHTHI JJUHEHHOMI
aaredpbl

24

12

12

11

Tema 1. Matpuubl, 1eHCTBUS HAJl
MAaTpPUIIAMU.

1.2

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

1.3

Tema 3. OOparHas MaTpuLa U ee
BbIUKCIICHUE. MaTpHUyHas 3a1uch
CUCTEMBI JINHEWHBIX YPABHECHH.

1.4

Tema 4. CucteMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUH, OCHOBHbBIE
MOHATHS U onpeeneHus. Pemenue
CHUCTEM JIMHEHNHBIX YPABHEHU METOJIOM
Kpamepa, meToioM 00paTHOI MaTpHIIBI

1.5

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

1.6

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

Pa3nea 2. BekTopsl.

20

10

10

2.1

Tewma 1. JIunelinble onepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHEliHbIE
KOMOMHAaIUK BeKTOpoB. JInHeHO
HE3aBUCHUMBIE U JIMHEWHO 3aBUCUMBIEC
CUCTEMBI BEKTOPOB.

2.2

Tema 2. ITonstue 6asuca. Koopaunatsl
BekTopa. KomnnHeapHOCTS,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxanspHoe Npou3BeIcHNE
BEKTOPOB U €ro CBOMCTBA. BekTopHoe
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tema 4. CMmenianHoe MPOU3BEICHUE
TpeX BEKTOPOB M €r0 CBOMCTBA.




Boruncnenmne o6bema
napajuiejenumnena. Y ciiopue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.
OpTOHOpMUPOBaHHBIN Oa3uC.
Brruucienue ckaiasipHOro, BEKTOPHOTO
Y CMEILIaHHOTO MPOU3BECHUI
BEKTOPOB, 33/IaHHBIX KOOPAMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JInneliHbIe IPOCTPAHCTBA.
Pa3mepHoCTh M1 0a31UC IMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca k 6a3ucy
npeoOpa3oBaHne KOOPIUHAT BEKTOPA
npu u3MeHeHun 6a3uca. CoOCTBEHHBIC
BEKTOPHI U COOCTBEHHBIC 3HAUCHUS
JUHEIHOT0 omnepaTopa.

Pa3zgea 3. KoMmiekcHbIe YACIA U
MHOI0YJICHBI

12

3.1

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

3.2

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

Pa3znen 4. Apaaurnueckas
reoMeTpus

16

10

41

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

4.2

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

4.3

Tewma 3. BzaumHoe pacnosnoxxenue
IIPSIMBIX Ha IJIOCKOCTH U B
IIPOCTpaHCTBE. Beruncnenue
pacCcTOSHUN MEXy IBYMS TOUKaMH,
TOYKOH U npsimon. B3anmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEH.
Beruucnenue pacctossHuA MEXIY
TOYKOU U INIOCKOCTBIO

4.4

Tewma 4. Kpusslie BTOporo nopsjika ux
r€OMETPUYECKUE CBOKCTBA. Y PaBHEHUS
AJUIATICA, TUTIEPOOITBI, TTapadoIThI
Oo1iee ypaBHEHUE KPUBOW BTOPOTO
nopsiaka. [IpuBeieHre KpUBBIX BTOPOTO
MOpsJIKa K KAHOHUYECKOMY BULY.
[ToBepxHOCTH BTOPOTO NMOpSAKA

Hrtoro

72

32

40




Conep:xanue pa3iejioB IUCIHANIAHBI
Paszpnes 1. JjieMeHTHI JIMHEHHOH aJredpbl
Tema 1. MaTtpuupbl, 1eiCTBUS HAJ MaTPULIAMH.
Tema 2. Onpenenureny, UX CBOWCTBA M BBbIUMCIEHUE. MaTpuuHas 3alucCh CUCTEMBbI JIMHEHWHBIX
YPaBHEHUU.
Tewma 3. OOGpaTHas MaTpHIla ¥ €€ BBIYUCIICHUE. MaTpuyHas 3aliCh CUCTEMbI IMHEHHBIX YPaBHEHUH.
Tema 4. Cuctempl THHEHHBIX anTeOpanyecKUX YpPaBHEHHM, OCHOBHBIC TIOHSATHS W OIMpEACIICHUS.
Pemenue cucreM muHEHHBIX ypaBHeHUH MeTo10M Kpamepa, MeTo10M 00paTHON MaTPHIIBI
Tema 5. Pemenue cucreM JMHEMHBIX ypaBHeHMUM MertonoMm [aycca. Panr wmarpuisl. Teopema
Kponekepa-Kanemnu.
Tema 6. Metoz ["aycca B IpOU3BOJIBHBIX CUCTEMaX JMHEWHBIX ypaBHEHUI. OJHOPOIHBIE CUCTEMBI
JIMHEMHBIX YpaBHCHUH.
Paznen 2. Bekropsl.
Tema 1. Jlunelinsie onepanuu HajJ BEKTOpaMU, UX cBoiicTBa. JIuHeilHbIe KOMOMHAIIMN BEKTOPOB.
JIMHENHO HEe3aBUCHMBIE U JIMHEHHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsarue O6a3uca. Koopaunatel BekTopa. KomnmuHeapHOCTb, OpPTOTOHANBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.
Tema 3. CkansipHoe HpOW3BEAECHUE BEKTOPOB M €ro CBOWCTBA. BeKTOpHOE mpou3BeAeHUE ABYX
BEKTOPOB, €I0 CBOMCTBA.
Tema 4. CwmemanHoe NTpPOU3BEIEHHUE TPEX BEKTOPOB W €ro cBoicTBa. Brlumcnenume oOwnema
napajuiefienunesa. YcjioBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.
OptoHOpMUpPOBaHHBIM  06a3uc. BpluucieHue  CKalsIpHOrOo, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BEICHUN BEKTOPOB, 33JaHHBIX KOOpJAMHATAMHU B OPTOHOPMHUPOBAHHOM Oazuce. JIuHeiiHble
npocTpancTBa. PasmepHocTh U 6a3uc IMHEHHOro MpOCTpaHCTBA. Martpuiia nepexoja ot 0asuca K
6a3ucy npeoOpa3zoBaHHE KOOPAWHAT BEKTOpa MpU H3MeHEeHHH Oaszuca. CoOCTBEHHBIE BEKTOPHI M
COOCTBEHHBIE 3HAYCHHUSI IMHEHHOTO OTepaTopa.
Pa3nea 3. KomniekcHble 4Mc/ia M MHOTOYJICHBI
Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @opMbl 3alIUCH KOMITJIEKCHBIX YHCE.
Tema 2. Omnepanuu HaJl KOMIUIEKCHBIMH uuciaaMH. Pa3liokeHHe MHOroujleHa Ha MHOXKUTENN
OCHOBHAs TeopeMa anreopsl
Pa3nes 4. AnHanuTnyeckasi reoMeTpus
Tema 1. Cuctemsl KoopanHAT. PaznuyHbie TUIIBI YpaBHEHUM IJTIOCKOCTH
Tema 2. PaznuuHble TUIBI ypaBHEHUN MPSIMON Ha IJIOCKOCTU U B IPOCTPAHCTBE
Tema 3. B3aumHOe pacnonoxeHue MNpsSMBIX Ha IUIOCKOCTM W B INPOCTPAaHCTBE. BrluncieHue
pacCTOAHUN MEXKIY ABYMS TOYKAMH, TOUYKOM W MpsMOil. B3anMHOE pacmoyioKeHHE IMIIOCKOCTEM.
Brluucnenue pacctosiHu MKy TOYKON U TNIOCKOCTBEO
Tema 4. Kpusbsle BTOpOro nopsaka HUX TIE€OMETPUYECKHE CBOMCTBA. YpaBHEHUS DJIUIMIICA,
runepOonbl, mapabonsl OOIliee ypaBHEHHE KpHUBOW BTOpOro mopsiaka. I[IpuBeneHune KpUBBIX
BTOPOT'0 MOpsAKA K KAHOHHMUECcKoMy BUy. [loBepXxHOCTH BTOpOro nmopsiaka

3.3 TemaTuKa NPaAaKTHYECKUX 3aHSATHI MO0 AUCIHUNJINHE

«MaremaTuka»
[IpaxTnueckoe 3ansTue 1. Matpuiel, 1eHCTBHS HaJl MaTPULIAMU.
IIpakTnueckoe 3aHatue 2. OnpenenuTenn, UX CBONCTBA M BBbIUMCIEHHE. MaTpuuHas 3amuch
CUCTEMBI JINHEWHBIX YPaBHEHHM.
[TpakTuyeckoe 3ansatue 3. OOpaTHas MaTpHlla U €€ BEIYUCICHHE.



[TpakTruyeckoe 3ausTie 4. CUCTEMbI JIMHEHHBIX aNreOpanyecKuX ypaBHEHHH, OCHOBHBIC TOHATHUS U
ompeneneHus. PemeHne cucrteM JIMHEHMHBIX ypaBHeHHM MeroioMm Kpamepa, MeTogom 0oOpaTHOM
MaTpPHULIbI

[IpakTnueckoe 3anstue 5. PemieHue cucrem JMHEHHBIX ypaBHeHUW MetonoM [aycca. Panr
Martpubl. Teopema Kponekepa — Kanemn

[Ipaktueckoe 3anarue 6. Mertoa ['aycca B mpOM3BOJIbHBIX CUCTEMAX JIMHEHWHBIX YpPaBHEHUU.
OnHOPOHBIE CUCTEMBI JINHEHHBIX YPaBHEHUI.

[IpakTtnueckoe 3ansatve 7. BekTtopbl. JIMHEHBIE oOmepald HaJ BEKTOpaMU, HUX CBOMCTBA.
JIuneliHOe MPOCTPAHCTBO F€OMETPUUECKUX BEKTOPOB. [loHATHE NTMHEWHONW KOMOMHAIIMK BEKTOPOB.
JInHelHO He3aBUCUMBIE U IMHEWHO 3aBUCUMBbIE CUCTEMbI BEKTOPOB.

[Ipaktuyeckoe 3anstue 8. [lomsarue OGa3uca mNPOCTPAHCTBA TE€OMETPHUECKUX BEKTOPOB.
Koopnunatsel Bektopa. OproHOpMHUpOBaHHBIM 06a3uc. KominmHeapHOCTh, OpPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3ansitue 9. CkansgpHOE NPOU3BEICHUE BEKTOPOB M €ro CBOWMCTBA. YCIIOBHUE
OpPTOTOHAJILHOCTU BEKTOPOB. BekTOpHOE Mpou3BeNEHUE ABYX BEKTOPOB, €r0 CBOMICTBA. Y CIOBUE
KOJUIMHEAPHOCTU BEKTOPOB

[Ipaktnueckoe 3anstue 10. CmelmlaHHOE MPOU3BEIEHHE TPEX BEKTOPOB M €ro CBOWCTBA.
Brruncnenne oObema mMapaiienenunea M NUpaMHUAbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Bbruncnenue CkaasipHOro, BEKTOPHOIO M CMEIIAHHOIO IPOU3BEIACHUN BEKTOPOB, 3aJIaHHBIX
KOOpJIMHATaMH B OPTOHOPMHPOBAHHOM Oa3zuce.

[Mpaktuyeckoe 3ansitme 11. Jluaelinele mnpocTpaHcTBa. PasMepHocTsh M 0a3uc JHMHEHHOTO
nmpocTpancTBa. Matpuiia nepexoja ot 6a3uca k 6asucy. [IpeoOpasoBanre KOOpAUHAT BEKTOpa MPU
n3MeHeHuu Oasuca. JIuHeiiHble onepaTopsl, AEUCTBUS C IMHEUHBIMU oreparopaMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHUSI MATPHIIBI

[IpakTnueckoe 3aHsTHE 12. MHOXECTBO KOMIUIEKCHBIX uucen. DOpMbl 3alUCH KOMILJIEKCHBIX
yucen. JleficTBUS HaJ KOMIUIEKCHBIMU 4YHCIaMH. Pa3nokeHue MHOroujieHa Ha MHOMKHUTENH,
OCHOBHas Teopema anreopsl

[Ipaktuueckoe 3anstue 13. Cucremsl kKoopauHAT. Pa3ianuHble TUIIBI ypaBHEHUN MIJIOCKOCTH
[IpakTnueckoe 3ausatue 14. Paznuunble TUIIBI ypaBHEHUH IPSIMON Ha MJIOCKOCTU U B IPOCTPAHCTBE
IIpakTnueckoe 3ansaTue 15. B3anMmHOe pacnosiokeHue MpsIMBIX Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
Beruncnenue paccTosHHM MeXJy ABYMsl TOYKaMH, TOYKOW M NpsAMOW. BelumcieHue paccrosHus
MEXYy CKpEIIMBAIOIIMMUCA MpsAMBIMA. B3auMHOE pacnojoKeHue IUIOCKOCTeW. Brrumciienue
pacCTOAHUN MEXK]1y TOUKOH U TJIOCKOCTHIO

IIpakTnueckoe 3anarue 16. KpuBbie BTOporo mopsiika ux reOMETpHUYECKHE CBOMCTBA. Y paBHEHUS
annunca, runepOosbl, mapabonsl OOliee ypaBHEHHME KpuUBOM BToporo nopsaka. Ilpusenenue
KPUBOH BTOPOTO MOPsAJIKAa K KAHOHUYeCKOMY BUAY. [[oBepXHOCTH BTOpPOTro nmopsaka.

3.4 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX PadoT)

KypcoBbie npoekTs! (KypcoBbie paboThl) y4eOHBIM IJIAHOM HE IPETyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 10kyMeHThI U 'OCThbI

1. ®T0C 09.03.01 HMudopmaruka u BbIYMCIUTENbHAS TEXHUKA, YTBEpKIAEHHBIM [Iprkazom
Muno6pnayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axanemudeckuil ydeOHBIN TTaH 10 HampasieHuto moarotoBku: 09.03.01 «Mupopmaruka u
BBIUUCIIUTENbHAS TeXHUKa». [Ipodpunb: Beb-rexnonoruu - ounas. 2026.

3. OOpasoBatenbHas MporpaMMa 1o HarmparieHuo moArotoBku: 09.03.01 «MudpopmaTuka u
BbIUUCIIUTENbHAS TeXHUKa». [Ipodunb: Beb-rexnonoruu - ounas. 2026.



4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crpareruum HaydHO-
TEXHOJIOru4eckoro pazsutus Poccuiickoit denepanmm.

5. Ilpuxaz MunucrepcrBa odpasoBanusi u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «O06 yrBepxknaenun I[lopsiika TNPUMEHEHHs  OpPraHU3AIMSAMH,  OCYIIECTBIISIOIIMMU
00pa3oBaTENbHYIO JIEATENBHOCT, AJIEKTPOHHOTO OOY4YEHHsI, TUCTAHIMOHHBIX O00pPa30BaTEIbHBIX
TEXHOJIOTU MpU pean3aui 00pa3oBaTeIbHBIX MPOTPAMM).

4.2. OcHoBHasi IMTepaTypa

1. Topmau, b. A. Maremaruka u aHATUTUYECKasi TEOMETPUS : yueOHHK 7ist By30B / Bb. A.
I'opnau. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 ¢c. — ISBN 978-5-
507-44063-4. — Tekcrt : 31eKTpOoHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. JluneliHble anredpa M aHATUTHYECKAst TEOMETPHS : yaeOHO-MeToanueckoe mocobue / M. U.
CxksopuoBa, 1. B. AutoHoBa, A. I'. Patnos, E. B. CoiomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 c. — Tekcr : 2neKTpoHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs cHCTEMA. —
URL.: https://e.lanbook.com/book/240020.

3. Tyrau6ae, A. A. MaremMarrka U aHAIHUTHYECKas TeoMeTpus : yueOnuk / A. A. TyranOaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4, — Texcr .
ANEeKTPOHHBIH // JIaHb : 3JIeKTpOHHO-OMOIHoTeuHas 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.: U3a-so MIHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBaHue: OakanmaBpHar).

5. Cuporuna U.K. MaremaTrka u aHaIUTHYECKast TEOMETPHSI: HHTEPAaKTUBHBIN KypcC: yaeOHOe
nocobue s By30B. CII6, M3a-Bo Jlanb, 2022. 180 c.

6. Kypc nekumii mo JMHEHHOH anredpe W aHATUTHUYECKOW TeoMeTpuu: ydebHoe mocodue. //
Kynpssues b.1O., Marsm B.1., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrpontsrii pecypc. ]

4.3  JlonmoaHMTEJbHAA JIUTEPATypa

1. Munocues, B. b. Kypc maremaTuku /i TEXHUYECKUX BBICIIMX yYEOHBIX 3aBEICHUH :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuid. — 2-¢ u31., ucnp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u paasl.
OyHKIMY 1 Tpou3BoHbIE. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — TekcT : aneKTpoHHBIHN // JIaHb : 31eKTpOHHO-0MONIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MatemaTtuku a1 TEXHUYECKUX BBICHIMX YU€OHBIX 3aBEIECHUH :
yaeOHoe mocobue / B. b. Munocues, B. A. JIsxosckuii, A. . MapTeiHeHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : OYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
Wuterpanpaoe nucuncnenne. Teopus momss — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbIoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil xypc BbICIIel MaTeMaTUKH [DJIEKTPOHHBIM pecypc]: yueb. - DNEeKTpoH. AaH. -
MockBa:  JlamkoB wu K, 2017. - 510 «c¢. [Pexum gpocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. 3yo6ko B.I'., JIaxoBckuit B.A., Mapteiaeako A.W., Munoctes B.b., [Tymkaps E.A. Kypc
MaTEMAaTHKH I TEXHUYECKUX BBICIINX y4eOHbIX 3aBeaenuii. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

5. Wnbun B.A., Ilo3usk D.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. pea-us ¢usuxo-
MareM. JUT-pbl, 1988. 224 c.
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6. bexnemumen, /[.B. Pemenue 3amay u3 Kypca aHAJIUTHUYECKOW T'€OMETPHHM WM JIMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yueb. mocodue - DneKkTpoH. naH. - MockBa: Ouszmatiur,
2014. - 192 c. [Pexxum mocryma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. ]

4.4 JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHI W aTTeCTalMii BO3MOXHO B JWCTAaHIMOHHOM (opmare ¢ IpPUMEHEHHEM
CUCTEMBI AMCTaHIIMOHHOrO oOydeHms yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasaenam

IIPOrPaMMBL:.

Haszpanue D0P

Jluneiinas u BekTopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTuveckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
Maremaruka u aHaiuTHIecKas https://online.mospolytech.ru/course/view.php?id=462
TCOMCTPHSI

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOp?II[OK HpOBeI[eHI/IFI pa60T B OUCTAHIIMOHHOM (bOPMaTe YCTaHaBJII/IBaeTCFI OTACIIBHBIMHU

pacnopsHKeHUSIMU IIPOPEKTOpa Mo yueOHOU padoTe U/UiTu LIEHTPOM Y4eOHO-METOINYEeCKO paboThlI.

Ka)l([[blﬁ CTyIIeHT O6€CH€‘-I€H I/IHI[I/IBI/II[yaJII)HI)IM HGOI‘p&HH‘IGHHHM IIOCTYHOM K BHCKTPOHHOP'I

6I/I6J'II/IOT6KC MocCKOBCKOTO monuTexa

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘Ie6HO-MeTOI[I/I‘IeCKI/IC MaTrcepuajibl B OJJCKTPOHHOM BHIC,

MpeJICTaBJICHHBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTreMaTndeckoro oOpa3oBaHus»

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

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

Ilone3urie y‘lC6HO-MeTOI[I/I‘leCKI/IC u I/IH(I)OpMaLII/IOHHBIe MaTCpHraJibl IIPCACTABJICHBI Ha cailrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCcoB I/IH(1)OpMaHI/IOHHO-TCHGKOMMYHI/IKaHHOHHOﬁ CCTHU «I/IHTCpHeT» JJIsI OCBOCHUS

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

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

4.6. CoBpemenHble npogdeccnoHadbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

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

HaumeHoBaHue Cchl1ka Ha pecypc JlocTynmHoCTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBI

HocTtynHa B cetn
Wntepuer 6e3
OTpaHUYCHUN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetn

KoncymprantlItioc http:// www.consultant.ru | locrymao
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ITopran ®@enepanbHbIX
roCyJapCTBEHHbIX
00pa30BaTeNIbHbIX CTAaHAAPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTymiHa B CeTH
Hurepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JocrynHa B cetu
ru/ Hutepuer 6¢3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3b1 JAHHBIX

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

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
NOJIUTEeMaTHIeCKasi peepaTUuBHO-
oubmmorpadudeckas u
HayYKOMETPHYECKast
(bubmmomeTpuueckas) 0aza TaHHBIX

5. MaTepuajJbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHBI

MaTepI/IaJ'ILHO — TeXHHYecKass 0Oasza YHUBCPCUTECTA o0ecrieunBaer IIpOBCACHHUEC BCCX BUIIOB
3aH$ITI/II\/'I, npeaAyCMOTPCHHBIX y‘IC6HI>IM IJIaHOM, U COOTBCTCTBYCT I[GI\/'ICTByIOHII/IM CaHUTApHBIM H
MMPOTUBOIIOKAPHBIM IIPpAaBUJIAM U HOpMAaM.

Kadenpa «MaremaTuka» He pacrnojaraeT COOCTBEHHBIM ayJIUTOPHBIM (OHAOM H
UCMOJb3YyeT YUeOHbIE ayAUTOPUH U3 0011ero (POH1a YHUBEPCUTETA.

HpI/I H€O6XO)II/IMOCTI/I JJISL IMPOBCACHU A HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHSITHHA

HCIOJIB3YIOTCSA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanueckne peKOMeHIAlNU
6.1. MeToaguyecKkue peKOMeHIAMHU 1JI5 NMPenoxaBaTeJisi
10 OPraHM3anuM 00yYeHus

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAaHHUE CTYIEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil UMU MaTepHall He TpeOyeT KakoW-In0o0 CreruanbHON (TOTOTHUTEIBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIIEUTHO M3y4YeH, €CIU CTYAEHThI OyAYT MOCENaTh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAaIlTHAE 3aJlaHusl U TI0JHh30BaThCA (MPU HEOOXOJUMOCTH) CHCTEMOM IIAHOBBIX
KOHCYJbTAIlMi B TEUEHHE KaXJ0ro cemectpa. Bomemmmue B Kypc JInHelHO# anreOpbl pasienbl
SIBJSIFOTCS KJIACCMYECKUMHU, B TO K€ BPEMS OHU MPAKTUYECKH OPHEHTUPOBAHBI, TaK KaK UMEIOT
LIIMPOKOE PACIpPOCTPAHEHHUE NJisi pPEHIeHUs Pa3HOro poja 3ajady BHYTPU CAaMOW MaTeMaTHUKU U
MPUKIATHBIX 3a7ad. MIX OCBOGHHME TOMOXET CTYACHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOUTh YCTHYI0O U NHUCBMEHHYIO pe€Yb, YCHEIIHO MNPUMEHSTh HAKOIUICHHbIE 3HAaHUS B
PO eCCHOHAIBHON e TEIHHOCTH.
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HeoGxomuMo ¢ camoro Hauama 3aHATHH pPEKOMEHAOBaTh CTYAEHTaM OCHOBHYIO U
JOTIOJIHATENBHYIO JINTEPATypy, @ B KOHIE CEMECTpa J1aTh CIUCOK BOIPOCOB ISl MOATOTOBKH K
3auery.

Ha nepBoM 3aHATHH 110 JUCLUILIMHE CIEeyeT 00513aTeIbHO TPOMH(DOPMUPOBATh CTYICHTOB
0 BHJIE ¥ opMax TEKyIIeH U IPOMEKYTOYHON aTTeCTAlUN MO TUCIUILINHE, CPOKAX UX
IIPOBEJEHUS, YCIOBUAX JOIYCKa K IPOMEKYTOYHON aTTECTallUU, IIPUMEHSAEMBIX BUAAX
IIPOMEKYTOUHOTO KOHTPOJIS.

W3m0xeHNEe TEOPETUYECKOr0 Marepuaa IOJDKHO CONPOBOXKAATHCS WILIIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAaHHBIMHU IPEMOAABATENEM TaK, YTOOBI TEXHHUECKUE TPYAHOCTH U
BBIKJIQJKM TIPU PEIICHUM 3aJa4d HE OTBJICKAIM OT TJaBHOIO: OCMBICIEHUS HIEHM U CYTH
IpUMEHsIEMbIX MeTo0B. CiielyeT Bcerjga yka3blBaTb IPUMEPHI IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U (popmy.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHU30BAHbBI IpENojaBaTeleM TaKHM 00pazoM,
4TOObl  OCTAaBAJOCh BPEMs Ha MEPUOJANYECKOE BBIIOJHEHHWE CTyAEHTaMH  HeOOJIbLION
CaMOCTOSITENIbHON pa0dOThI B ayJUTOPUU JIJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBatenb, BeOyUIM NPAKTUYECKHE 3aHATHS, JOJDKEH COIVIACOBBIBATH Y4EOHO-
TEMaTUYECKUM IJIaH 3aHATHUH € JIEKTOPOM, UCIIOJIb30BaTh €IMHYI0 CUCTEMY 0003HAUYEHHUH.

[TpenonaBarento cieayeT 100MBaTHCS CUCTEMATUYECKOM HENpephIBHON pabOThl CTYACHTOB
B TE€YEHHUE CEMECTpa, HEOOXOJUMO BBISBIATh CHIIBHBIX CTYJIEHTOB WU IMPHUBJIEKaTh MX K Hay4dHOH
paboTe, K y4acTHIO B pa3HOr0 pOja OJMMIIMAgaX U KOHKypcax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B TIOCTH)KEHU N KOHEUHOTO
pesyabTara: B HOpUOOpeTeHUM OOy4yarolMMHUCS MpPOYHbIX 3HAaHWUH, YMEHUH M  BIAJCHUA
HAKOIICHHOH WH(pOpMaIMe s peeHus 3a1a4 B popeCCHOHATBHON IeATEIbHOCTH.

OO0pa3oBarenbHbIe TEXHOJIOTHH.

[TpoBeneHue 3aHATUI U aTTeCTallMi BO3MOXHO B JUCTAHIIMOHHOM (popmare ¢ MpUMEHEHUEM
cCUCTeMBbl JucTaHIMOHHOro oOyuyenus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» SJIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasaenam
nporpamMmsl (cM. 11. 4.4).

[Topsinox mpoBeneHUs: pabOT B AMCTAHIMOHHOM (hOpMare yCTaHABIMBAETCA OTAEIbHBIMU
pacropsKeHUsMHU IPOPEKTopa 1o yueOHol paboTe W/uiu EeHTPOM y4eOHO-METOAMYECKONH PabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCcs M0 0CBOEHUIO

AUCHUTIINHBI
Pa3nes: 31eMeHTHI THHEHHOM aaredpnl
Matpuupbl u onpenenutenu. IIpexne Bcero, CTyA€HT TOJKEH MOHSTh, YTO MAaTpHUIla — 3TO TabiuIa
qucen (MpuyeM 3Ta Tabiauia MOXKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a MOXKET OBITh U
MPSIMOYTOJIBHOM), a ONpeAeTUTeNIb- 3TO YMCIIO, 3allMChIBAEMOE B BUJE KBaJApPAaTHOW TaOJUIIbI, TO
€CTh OIPEJEeNINTENIN CYIIECTBYIOT TOJBKO Y KBaJpaTHbIX MaTpull. Cnenyer oOpaTHTh ocoboe
BHUMaHHE Ha OINEpalMI0 YMHOXXEHMSI NPSIMOYTOJIBHBIX MaTpUll U TOHATh, KaKUM IOJIy4aeTcs
NOPSAOK  MaTpuilbl — MpousBefeHus. OCOOCHHOCTh MaTpHll TakKKe COCTOMT B TOM, 4YTO
IIPOU3BEJCHUE MAaTpPUI[ HE MEPECTAaHOBOYHO, TO €CTh CIEAyeT 00s3aTeIbHO YOEOUTHCA B ITOM,
pELIUB COOTBETCTBYIOIIME 3a/laui. BakHbIM sBIsieTCS MOHATHE oOpaTHOW MaTpuibl. Hajno 3Hath
yCIIOBHE CYLIECTBOBAHMSI OOpaTHOM MaTpHIIbl U aJlFOPUTM ee rocTtpoenus. [locie ee BrIuuCIeHUs
1es1eco00pa3Ho JlenaTh MPOBEPKY MPaBHIIBHOCTU PELICHHs], BBIOJHHUB OIEPALUI0 YMHOXEHUS
(ToyKHA MONYYUTHCSA eqUHUYHasg matpuna). [Ipu uzydeHun ompenenureneil Hajo0 4YETKO YCBOMTD
MOHATUS  MHHOpPA, aIreOpandyeckoro JONOJHEHMs, 3HaTh MHOTOYMCIIEHHBIE  CBOWCTBA
ompenenutena. Jlis OCBOGHUsT TEXHMKHM BBIUUCIEHHS OINpENeNUTENeN LenecooOpa3Ho, BBIOpaB
MIPOU3BOJILHBINA OMpEAETUTENb BhIIIE TPETHEr0 MOPSIKA, PACKPBITh €ro Pa3IUYHbIMU CIIOCOOaMHU,
MpPUMEHsIST pa3joKeHHWe W MO CTpokaM M 1o cronbmaMm. OOpaTuTe BHHMMAaHHE, KaKue CTPOKHU
(cTonOubl) MpennoyTHTEIbHEE BBIOUPATH IS PACKPBITHS ONpeNeNuTeNsi, 4YToObl YIPOCTUTH €ro
BbrurcieHne. OcoOeHHO 3()PPEKTUBHO BBIUMCICHHUE ONPENENIUTENS C TMOMOIIBI0 3JIEMEHTapHBIX
npeoOpa3oBaHui, MPUBOASIIMX €ro K TpeyroibHoMy Buay. Ilpu u3yueHuM pemieHuil cucteMm
nuHeHbIX anredpanyeckux ypaBHeHuil (CJIAY) oOpartute BHUMaHUE, MPEXK/IE BCEro, Ha MOHITHE
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pELIEHNs] CUCTEMBI U YCIIOBHS CYIIECTBOBAHHUS PEIIEHUN B 3aBUCUMOCTH OT COOTHOLIEHMS MEXKIY
paHroM MaTpULbl, PAHTOM PACUIMPEHHON MAaTPUIbl CUCTEMBI U YMCIIOM HEM3BECTHBIX M YPaBHEHHIA.
OOparuTe BHHMaHHE Ha yCiIoBUS npuMmeHeHus ¢opmyn Kpamepa m meroma oOpaTHON MaTpHUIIBL
BuumarenbHO pazOepute mpuUMepbl pelieHHs] TPOU3BOIbHBIX CUCTEM JHHEWHBIX alreOpandecKux
ypaBHeHHI MeTozioM ["aycca (BBeZeHne 0a3UCHBIX U CBOOOIHBIX MTEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aJredpbl

[Ipu m3yueHNH NAHHOH TeMbl HEOOXOAMMO OOpaTUTh BHUMAaHWE HA JMHEWHBIC ONEpaluu HaJ
BEKTOpaMH, Ha TOHATUS JIMHEWHON HE3aBUCHUMOCTH M JMHEHHONW 3aBUCHMOCTH BEKTOPOB, Ha
(dbyHIaMeHTaIbHOE TIOHTHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO 0Oasmca),
Ha pa3lioKeHHe BeKTopa Mo Oasucy. 3HaTh ONpejesieHHue, TeOMETPUUECKHE CBOWCTBA CKAJSPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BENEHUS BEKTOPOB, (HOPMYJIBI ISl UX BBIUYMCIICHUS B BEKTOPHOU
U B KoopAHHATHON (opme. OOs3aTeNbHO 3HATH U YMETh MPOBEPSITH YCJIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTHU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YHCJIa 1 MHOTOYJIEHbI

B sTOoM paszene, npexiae BCEro, HaJo MOHSTb, YTO KOMIUIEKCHOE YHUCIIO SIBUIOCH PAaCLIMPEHUEM
MIOHATHSI JCHCTBUTENBHBIX YMCEI, 3HATh OMpeeleHne U TpH (HOPMBI 3aITUCH KOMIUIEKCHOTO YHCIia
(anreOpanyueckyro, TPUTOHOMETPUYECKYIO M TMOKA3aTeIbHYI0), TEOMETPUUYECKYI0 HHTEPIPETAIHIO
KOMIUIEKCHOTO YMCJIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEKY MHOMXKECTBOM KOMILJIEKCHBIX
YUCeJ U MHOXKECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTU. 3HaTh (opmyny Oinepa. KommiiekcHbie
Yrclia MOKHO M300pakaTh ¢ IOMOIIbIO BEKTOPOB Ha KOMILIEKCHOH 1iockocTu. [loaromy oneparuun
CIIO’)KEHHS] M BBIYMTAHHUS KOMIUIEKCHBIX YHCEII MOTYT OBITh CBEJCHBI K ONEpAalUsM CIOKEHUS U
BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB. Hajo 3HATh U yMETh BBIMOJIHATH OMEPAlMA YMHOKEHUS,
JICJICHUsI, BO3BEJCHUS B IIOJOXKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEJN, 3alliCaHHBIX B
TPUTOHOMETPHYECKON (opMe, H3BICUEHUS KOPHS N-OM CTErneHU U3 KOMIIJIEKCHOTO YHCIIA.
Cnenyer 00paTuTh BHUMaHUE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX UHCEIl SBJISETCS 3aMKHYTBIM,
TO ecTh Jro0asi anredpanyeckas omnepanusi HajJ KOMIIEKCHBIMHA YHCJIaMU HE BBIBOAMT 32 MPEAEIbI
00JIaCTH KOMIUIEKCHBIX 4YHced. Hamo 3HaTe pasiauyHble BHIBI PA3NIOKEHHs MHOTOYIEHa Ha
MHOKUTENH ISl CITydaeB, KOrja Cpeau KOpHEeW MHOTo4JieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbBIE
KOpHU. OTU cBeJeHUs OynyT HCIOJIb30BaThCS, HAllpUMEpP, B HMHTErPaIbHOM HCUUCICHUM NpU
BBIUMCIIEHUM HWHTETPAJOB OT JpOOHO-pallMOHANbHBIX (YHKIMHA, NpH pELIeHUH JIMHEHHBIX
OJTHOPOJHBIX JU(depeHIINaTbHBIX YPABHEHUH N-TO MOPsAKA C MOCTOSHHBIMU KO3 puiineHTamMu.
Pazgen: AHanuTH4yeckasi reoMeTpust

[Ipy m3ydyeHUH aHaIUTHUYECKON TI'€OMETPHUM CIENYyeT, MPEeXJEe BCEro, MOHATh, YTO €€ 3ajadei
ABJISICTCA U3yUEHHE Fe€OMETPUUECKUX OOBEKTOB MPU MOMOIIM aHAIUTHYECKUX METOJO0B alre0phbl U
MaTeMaTHYeCKOro aHajiu3a. B OCHOBE Takoro MmoaxoAa JEKUT METOJA KOOpAMHAT, BIEpPBbIE
cucreMaruyecku npuMeHeHHbld P. Jlekaprom. OCHOBHBIE MOHATHS T'€OMETPHM (TOUKa, MpsMasd,
IJIOCKOCTh) SIBJISIFOTCSL HEOIPEAEIsIeMbIMU, U JUISI MX ONHCAHMS MPUMEHSETCS aKCMOMATHUYECKUMN
METOJI, TNO3BOJSIOUIMM yCTaHOBUTh B3aUMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
TOYEK MPSMOMl M MHOXKECTBOM JIEWCTBUTEIbHBIX YHCENT M, TaKUM 00pa3oM, BBECTH CHUCTEMY
KoopauHaT. Hano 4eTko ycBOUTH pa3inyHble (JOPMBI ypaBHEHUH MPSIMOM U TUIOCKOCTH YMETh
MEePEXO/IUTh OT OJHOU (opMbl K Apyroil. CieayeT OCMBICIUTh U YCIEIIHO NPUMEHSTh PEIIeHUS
KJIACCUYECKUX 3aJlady AHAJIUTHYECKOW TeOMETPUH O B3aMMHOM pACIOJOXEHUH TMPSIMBIX U
IUIOCKOCTEH, YMETh OIpeneisiTh YIJIbl M PACCTOSHUSA MEXAY Ppa3IndHbIMU T'€OMETPUYECKUMU
o0BEKTaMHU.

VYcnemHoe u3ydeHue AUCHUILIMHBL «MaremaTuka», TpuoOpeTeHue HeoOXOAUMbIX KOMIETEHIINH,
YMEHUI M HaBBIKOB BJIAJICHUS MAaTEeMaTHYECKHUM armapaToM TpeOyeT OT CTYIEHTOB OOJbIION
caMoCToATeNbHON paboThl. Heo0xommMo oOpaTuTh BHUMaHHUE, YTO KOJIHMYECTBO YaCOB, OTBOIUMBIX
Ha CaMOCTOATENIbHYIO pabOTy B COOTBETCTBHMM C Y4YeOHBIM IUIAHOM, OOJbIE YHCIA 4YacoB,
OTBOJIMMBIX Ha BCE BHJIBI Ay TUTOPHBIX 3aHSITHIA.

CamocrodarenbHas paboTa sBIsSETCS OJHUM M3 BUJOB Y4eOHBIX 3aHATHH. Llenb camocrositenbHOM
paboThl — MPAKTUUECKOE CAMOCTOSITEIbHOE MOJyUYE€HHE CTYIEHTaMH HaBBIKOB pabOThI B IPOrpaMMe
MaTEMaTHYECKOT0 MOJIEIIMPOBAHUS, pACCMATPUBAEMBIX B IIPOLIECCE U3YUEHUS TUCLUIIIMHBI.
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AynutopHas camoCTosITeNTbHasE paboTa Mo AWCIUILIAHE BBITOIHSICTCS HA YYEOHBIX 3aHATHSIX O]
HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIAaBATENSI U MO €T0 3a/IaHuIO.

BueaynutopHas camocTosTeNbHAsE padoTa BBIMOIHACTCS CTYAEHTOM IO 33JaHUI0 IMPEroiaBaTels,
HO 0e3 ero HemoCPEJACTBEHHOTO yYacTHS.

3aoauu camocmoamenvHoil padomel cmyoenHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOGHHUE COJICPIKAHUS TUCHIUTLIINHBI;

- yrayOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIIUHBL

- UCHOJB30BaHUE MaTepuana, COOPAaHHOTO M MOJYYEHHOTO B XOZE CAaMOCTOSTEIBHBIX 3aHATUN IS
3¢ PEeKTUBHOMN MTOATOTOBKHU K 3a4ETY.

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

- BBINIOJIHEHUE pacUeTHO-TpapuuecKux pador;

- IOJIrOTOBKA K 3a4eTy;

- IOATOTOBKA K CEMUHAPY;

JlJis BBIMIOJTHEHHSI JTHOOOTO BUIA CAMOCTOSTEIBHOW pPabOTHI HEOOXOAWMO MPOWTH CIICTYIOIINE
STarbl:

- OIIPEJIEICHNE LEJIU CaMOCTOSATENbHON PadOTHI;

- KOHKpeTHU3allus MO3HaBaTeIbHOM 3aa4u;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENTLHON padoTe;

- BBIOOP aJIEeKBaTHOTO CIIoco0a AeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IJITAHUPOBaHUE pabOTHI (CAaMOCTOSTENILHOM WM C IIOMOILBIO [TPENOJaBaTENsl) HaJ 3a/1aHUEM;

- OCYIIECTBJICHHE B TMPOIECCE BBIMOJHEHUS CAMOCTOSTENIbHOM pabOThl  CaMOKOHTPOJIS
(TIPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIbTATOB pa0OTHI M KOPPEKTHPOBKA BHITIOTHEHHS PAOOTHI;

- pedekcus;

- Ipe3eHTaIus padoOThI.

7. ®DOHJ OLIEeHOYHBIX CPEACTB

B npouiecce 00ydeHHs UCMONB3YIOTCS CIAEAYIOUINE OLIEHOUHbIE JOPMBI CAMOCTOSTENHHON PabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIErO0 KOHTPOJA YCIEBAEMOCTH U TPOMEKYTOUHBIX
aTTEeCTalHM:

- pacueTHO-rpadudecKrue paboThI;

- KOHTPOJIbHBIE PAOOTHI;

- TECTUPOBAHUE;

- 3a4eT.

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIC 3aaHUS
WHIUBUAYAIBHO AJIS1 KaXI0T0 00yUYaroIerocs.

B pe3ynbpTaTe ocBOCHMS TUCIHUILUIMHBI (MOYJIST) GOPMUPYIOTCS CIEIYIONINE KOMITETCHIINH:

Koa koMnereHuu HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHUKA

OIlK-1 Crnioco0eH MpUMEHSITh €CTECTBEHHOHAYYHBIE M O0IIEHHKEHEPHBIE
3HaHUA, METOJAbl MATEMATUYCCKOI'0 aHAJIM3a 1 MOJACIUPOBAaHNA,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO UCCIIEJIOBAHUS B
poheCCUOHATBHON EATETLHOCTH

7.1 MeTtoabl KOHTPOJISI 1 OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsl

HanmenoBanue
Bun xkonTpOns
KOHTPOJIS KpaTkast xapakTepucTHKa KOHTPOJIS
Ne n/nt pE3yJIBTaTOB
pe3yabTaToOB pe3yJIbTaTOB O0yUYEHUS
o0yJeHus
o0OyueHus
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PacueTHo-
1 rpadudeckas
pabora

Texymmit

OOyuarommuiics B TEUEHUE cemecTpa
CaMOCTOSITENILHO BBIMIOJIHAET PSII PAcUETHO-
rpadudeckux pabor mo Teme pazaena. Ilpum
IPOBEPKE MPETo1aBaTeNb OLIEHUBACT KAUYeCTBO
o opMIIeHHS, IPAaBUIBHOCTh PACYETOB.

2 KonTponbnas

pabora Tewymymii

Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIIICTCS HA IOCJIEAHEM 3aHATHH
uszydaemoro pasnena. KonrtpombHas pabota
BBINIOJIHACTCSI ~ WMHAWBUAYAIbHO  KaXKAbIM
cryaentoM. Ilpu mpoBepke mpenoaaBaTenb
OLICHMBACT TPABHJIBHOCTh HPOMU3BEICHHBIX
pacyeToB.

3 Tect Texymuit

TectupoBaHue MNPOBOAUTCS Ha IOCIEAHEM
3aHATUM U3y4aeMoW Tembl. TectupoBaHue
OCYILLIECTBIII€TCS,  JUOO  HpU  IMOMOIIHU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHUS, JINOO
C HCIIOJIb30BAaHHEM BBIIAHHBIX TECT-3aJlaHHM
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS poBepsieTcs 3HaHUe
TEOPETHYECKOM 0a3bl.

4 3auer ITpomexyTouHbIi

[IpomexxyTounas arrectanus OOydyarOIIMXCS B
dopme 3adeTa MPOBOAMUTCS IO peE3yJbTaTam
BBIMIOJIHEHUSI BCEX BHJOB Yy4eOHOW paboTshl,
MIPEYCMOTPEHHBIX Y4EOHBIM IJIAHOM I10 JAHHOMN
JUCLMIUIMHE,  IpPU  3TOM  y4YUTBIBAKOTCS
pe3yiabTaThl TEKYLIErOo KOHTPOJIA YCIEBAEMOCTH
B TedeHHe ceMecTpa. OuLeHKa cTeneHu
JOCTUKEHHUST  O0y4aroIMMUCS  IJIAHUPYEMBIX
pe3yabTaToB  OOydeHHs MO  JUCLUIUIMHE
MIPOBOJIATCSA IIPENOIaBATEIIEM, BEIYIINM
3aHATUSA 110 JUCLHUILUIMHE METOAOM DKCIIEPTHOMN
OLICHKU. ITo uToram MIPOMEKYTOYHOU
aTTecTalMyd 10 JUCLUILIMHE BBICTABIIACTCA
OLICHKA «3aYTCHO», WM «HE 3a4TCHO.

7.2.

IIIkana 1 KpUTEPUN OLICHUBAHMS PE3yIbTATOB 00y4YeHH S

[Tokazarenem olieHMBaHUS KOMIIETEHLMI Ha pa3INYHbIX dTanax uxX (GOpMHUPOBAHUS SABIISIETCS

JAOCTHUIKCHUC O6y‘IaIOH_II/IMI/IC$I IUIaHUPYCEMBIX PE3YJIbTATOB O6y‘{eHI/I$I MO JUCIHUITIIMHE (MOI[y.TIIO).

Kpurtepun onenuBanuns

IMoka3arennb 5 3 4 5
3HATH: OO0ygarommiics OO0yuarontuiicst OOGyuaronuiicst OO6yuaronuiicst
TEOPETHIECKHE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
OCHOBBI JINHEHHON MIOJIHOE OTCYTCTBHE HETOJTHOE YaCTHYHOE MIOJTHOE COOTBETCTBHE
anreOphl U WJIM HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE CIIeTYIOIINX 3HAHUM:
aHAJIUTUYECKOMN COOTBETCTBUE CIEAYIOIINX 3HAHUM: | CIEAYIOIINX 3HAHUM: | TeOpeTHUeCcKue
T€OMETPHH, CIEAYIONINX 3HAHUM: TEOPETUIECKUE TEOPETUIECKUE OCHOBBI IMHEHHOH
KOMIUIEKCHBIE YHCTIA. | TEOPETHUYECKUE OCHOBBI JINHEHHOM OCHOBBI JINHEHHOM anreOpel 1
OCHOBBI JINHEHHOU anreOpel 1 anreOpel 1 AHAIUTUYECKOU
areOphl U AHAIUTUYECKOM AHAIUTUYECKOM TEOMETPHH,
AHAJIUTUYECKOU TreOMEeTpUH, FE€OMETPHH, KOMILJIEKCHBIE YHCIIa.
FEOMETPHH, KOMIUICKCHBIC YUCIa. | KOMIUIEKCHbIe yucnia. | CBOOOIHO omepupyer
KOMIUIEKCHBIC YHUCTIA. . Jlomyckarorcst PHOOPETEHHBIMU
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HE3HAYMTENbHbIE 3HAHUSMH.

OIINOKH, HETOYHOCTH,

3aTPYAHECHUS IIPH

AQHAJINTHYECKHX

olepanusx.
YMeEThb: OOyuarommiics He OO6y4atontmiics OO0y4atontmiics Obyuarommiics
pelaTh 3a1a4y 1 yYMeeT WU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
YIpaKHEHUS HEJOCTaTOYHOH HETOJIHOE YacTHYHOE MIOJTHOE COOTBETCTBUE
UCIIOJIb3YSl OCHOBHBIE | CTEIEHHU YMEET: COOTBETCTBUE COOTBETCTBUE CJIC/TYIOLINX YMEHHH:

METO/Ibl, U3YUYCHHBIC
B Kypce JTUHEHHOI

pelmaTh 3a1a4u U
yIpaKHEHUS

CIEAYIOIINX YMEHUN:
peluaTh 3a1auu u

CIEAYIOIINX YMEHUN:
peluaTh 3a1auu u

pelaTh 3a1a44 1
yIpakKHEHUs

anredpe u UCTIONb3Ysl OCHOBHBIE | YHPaXKHEHUS YIpaXHEHUs UCIIOJIb3YSI OCHOBHBIC
aHAJTUTUYECKON METO/IbI, U3y4YEHHbIE UCTIONB3YSl OCHOBHBIE | UCIIONB3YS OCHOBHBIE | METOJBI, U3yYEHHBIE
TeOMETpHH; B Kypce JTUHEeHHOH METObI, U3YUEHHBIE | METObI, U3yUYEHHbIE B Kypce JTHHEHHOI
OTIEPHPOBATE C anredpe n B Kypce JTHHeHHON B Kypce JTHHeHHON anredpe u
KOMIUTIEKCHBIMU aHAITNTHYECKON anrebpe u anrebpe u aHATUTHYECKOH
YHCITaMH. TEOMETPHH; AHATUTHYECKOH AHATTUTHYECKOH TeOMETpPUH;
OTIEpUpPOBATH C TeOMETpPUH; T€OMETPHH; OTIEPUPOBATH C
KOMIUTIEKCHBIMHA OTIEpUPOBATH C OTIEpUPOBATH C KOMIUIEKCHBIMH
YHUCIIAMH. KOMIUTEKCHBIMHA KOMIUTEKCHBIMHA yrcnamu. CBoOOHO
YHCIaMH. YqUCIaMU. Y MEHUS onepupyer
Jomyckarorcst OCBOEHBI, HO NpUOOPETEHHBIMHU
3HAYUTEIbHbIC JIOTTyCKaroTCA YMEHHSIMH,
OIINOKH, HEe3HAUUTENIbHbIE NPUMEHSET UX B
MIPOSIBISETCS OIIMOKH, HETOUHOCTH, | CUTYAIHIX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU TIOBBIIICHHOH
YMEHUH, 110 Py AHATTUTHYCCKUX CJIOXKHOCTH.
MOKa3aTeeH, oTeparusx, mepeHoce
oOygaromuics YMEHUI Ha HOBBIE,
HCTIBITBIBAET HecTaHJapTHbIC
3HAYUTEIbHBIC CHUTYaIIH.
3aTpyIHEHUs IPU
OIepUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBbIE
CUTYaIHH.
BJIA/I€Th: OO6yuatomuiics He | OOyvarommiics B OOGyuatrouuiicst OO6yuaronuiics B
HaBBIKAMU BIIaJICET WIH B | HEIOCTATOYHOMN YaCTUYHO BJIJICET: HOJIHOM 00BbeMe
MPUMEHECHHUS HEJIOCTaTOYHOH CTETICHH BIIA/ICET: HaBBIKAMU HABBIKAMH | BIIAJICET:
JMHEHHON anreOpbl 1 | CTENECHHU BIAJICET HaBbIKAMU HABBIKAMH | IPUMEHEHUS HaBBIKAMHA
AHAITUTHYECKOH HaBbIKAMHU MPUMEHEHHUS JMHEHHON anreOpbl 1 | MIPUMEHEHHUS
TEOMETPUH K [IPUMEHEHHUS JTUHEHHOU anreOphl 1 | aHAINTHYECKOU THEHHON anreOphl 1
€CTECTBEHHOHAYYHbIM | JIMHEHHOH anreOpsl M | aHAINTHIECKON reOMEeTPHH K AQHAITUTHYECKOH
(pusnueckum u aHATTUTHYIECKON T€OMETPHH K €CTECTBEHHOHAYYHBIM | TEOMETPUH K
TEXHUYECKHM) TeOMETPHH K €CTECTBEHHOHAYYHBIM | ((U3UUECKUM U €CTeCTBEHHOHAYYHBIM
3a/j1a4am. €CTECTBEHHOHAYYHBIM | ((H3UUECKUM U TEXHUYECKHM) (pusnueckum u
(pusnueckum u TEXHUYECKHM) 3aa4am. TEXHUYECKHM)
TEXHUYECKUM) 3a/1a4am. HaBriku ocBoensl, HO | 3amadaM. CBOOOIHO
3agadam. OO6yuatomuiics JIOITyCKAroTCA IpUMEHSET
WCTIBITBIBAET HEe3HAYHTENbHbIE TIOJTy4EHHbIE HaBBIKH
3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, | B CHTYaIHsAX
3aTpyJHEHHS IpH 3aTpyJHEHHS IpU TTOBBIIIEHHOMH
NPUMEHEHUT AHAJTUTHYECKUX CIJIOYKHOCTH.
HaBBIKOB B HOBBIX ornepanusx, IepeHoce
CUTYaIUSIX. YMEHHH Ha HOBBIE,

HECTaHAAPTHEIC
CUTYAaIHH.

IIIkana oueHUBAHUS IPOMEKYTOYHOH aTTECTALMM: 3a4eTa.

Ikana oueHuBaHUA

‘ Onucanue
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3auTeHo

BeimonHeHsl Bce 00s3aTeNbHBIE YCIOBUS TOATOTOBKU CTYAEHTA K
IIPOMEKYTOYHOM  aTTeCTalud, IPEAYCMOTPEHHBIE  IPOrpaMMOM
mucuuiuinHel.  CTylneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEJICHHBIM B TaOJIMIIaX IMOKa3aTelneil, onepupyer
PUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyalMsX IIOBBIIIEHHON cioxHocTUu. IIpu 3TOoM Moryr ObITh
JIONYLIEHbl He3HAYUTENbHbIE OLIMOKH, HETOUHOCTH, 3aTPyIHEHUs IIPU
AQHAJIMTUYECKUX OllepalusaX, IIEPEHOCE 3HAHUNW U YMEHUU Ha HOBBIE,
HECTaHIapTHBIC CUTYalUH.

He BbinonHeHbl 00s13aT€NbHBIE  YCIOBUSL TMOATOTOBKM CTYACHTa K
MPOMEXYTOUYHON  aTTecTallid, MPEeIyCMOTPEHHbIE  MPOrpPaMMO
JTUCHUIIIUHBI, WU CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHWUW, YMEHUU, HABBIKOB MPUBEICHHBIM B TaOIMIIaX TOKa3aTeleH,

He 3auteno

3HAHHMH,
HCIBITEIBACT

JOTYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH,
o psALy IoOKa3aTeleH,
3aTpyAHEHUA
3HAHUSMH U YMEHUSMHU MIPH UX TIEPEHOCE HAa HOBBIC CUTYAIHH.

YMCHHUH, HaBbIKOB
3HA4YUTCIIBHBIC

MPOSIBIISIETCS.  OTCYTCTBHUE
CTYJICHT

IIPpU  ONEPUPOBAHUU

HIxa/jia oueHMBaHUs TEKYLIEr0 KOHTPOJIS.

HaumeHoBanue KOHTPOJIS
pe3yIbTaTOB OOYUCHHUS

[IIxana orteHuBanus

Omnucanue

Pacuerno-rpaduueckas padota

Otnuuno - Pabota cnana B
CPOK, pacueTHas U
rpaduyeckas 4actu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEI0UEThI, He
BIIUSIIOLUE HA KOHEYHbIN
pe3yJIbTar.

Xopomuio - pacyeTHas 4acTh
BBITNIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEeYaHUs

Y IOBIIETBOPUTEINIBHO - B
pacueTHOM 4acTH €CTh
3aMeyaHusi, METOA
BBITIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBIN
HeynosnersopurensHo - B
pacueTHoM u rpaduyeckoit
YacTsAX eCThb rpyOble
3aMeyaHwusl.

3aganue Ha PI'P BeigaeTcs Ha
IIEPBOM 3aHSITUU
COOTBETCTBYIOIIETO pa3zena
JMCITAIIIINHGBI U CAAETCS 110
OKOHYaHUH U3Y4YECHUS
COOTBETCTBYIOLIETO pas3zena
gucuuniauHel. PI'P 1oimkHBI
OBITH BBLIMIOJHEHBI U
0()OpMIIEHBI B COOTBETCTBUHU C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapol.

Konrponsnas padora

OtnuyHO - PaboTa BEICOKOTO
Ka4yecTBa, ypOBEHb
BBITOJIHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJTHOCTHIO, 0€3 poOeIoB,
HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKH1 pa6OTLI C OCBOCHHBIM
MaTepHagoM c(hOpMHPOBAHBI,
BCE MPETYCMOTPEHHBIE

3ammra TeEMbI BKIFOYAET
pereHue 3aaad B ayIMTOPUH B
TE€YEHUE OJIHOM Naphl U
MPOXOJIUT MOCIIE U3YUECHUS
COOTBETCTBYIOLIETO

pazzaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH COPMUPOBAHHOCTD
KomnereHnuii. Ha oTBeThI
otBomuTcA 1,5 yaca.

18



porpaMMoi 00ydeHHs
yueOHbI€ 3aJaHUS BBITIOJHEHBI,
1100 HEKOTOPbIE U3
BBIIIOJTHEHHBIX 3a/1aHUN
COJIepKaT He3HAUUTEIbHbIE
OLINOKHU

Xopomio - YpoBeHb
BBIIIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOpETUYECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOETIBI HE
HOCAT CYIIECTBEHHOI'O
XapakTepa, HeoOXOJMMbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOCHHBIM MaTepUaIoOM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpBIE BU/IbI 3a]IaHUI
BBITTOJIHEHBI C OIIMOKaMH.

Y 10BIETBOPUTENBHO -
Teoperuueckoe copepxaHue
Kypca OCBOCHO YaCTUYHO,
HEOO0XOAMMBIEC IPAKTUIECKHE
HaBBIKU pabOThI HE
c(hOopMHUPOBAHBI, OOJILITUHCTBO
IPEYyCMOTPEHHBIX
IIpOTrpaMMOH 3aJJaHUN He
BBINOJIHEHO; IPU
JOTIOJTHUTEIBHOU
CaMOCTOSITENIbHON paboTe HaJ
MaTepuajIoM Kypca BO3MOXKHO
MOBBIILIEHUE KA4eCTBA
BBITIOJTHEHUS Y4€OHBIX
3aJlaHUM.
HeynosnersopurensHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU PaOOTHI HE
c(OpMHPOBAHBI,
MIPeyCMOTPEHHbIE
IporpamMMoii 3a1laHus He
BBITIOJTHEHBI

TecTupoBanue o NPONACHHON
TEME

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3a/laHle COOTBETCTBYET |
6ammy. Bpems TectupoBanus -
30 munyT. CTyneHTy
MIPEAOCTABIISICTCS JIBE MOTBITKH
JUTSL IPOXOKJEHUS TECTA.
MakcumanbHas OLIEHKA 3a TECT
- 20 GannoB. TecT cuutaercs

TectupoBanue
OCYILIECTBIISIETCS, TUO0 IpH
MIOMOIIY KOMIIbIOTEPHOMI
CUCTEMBI TECTUPOBAHMUS, OO0
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJlaHuil Ha OyMa)KHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3aTem
OCYILIECTBIISIETCS IPOBEPKA
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YCIICLTHO MPOWUIEHHBIM, €CIIU TecTa MpenojaBaTesieM u
CTylleHT nan He menee 60% BBICTABJISIETCS OLICHKA
MPaBWJIbHBIX OTBETOB (HaOpasl | COTJacHO METOJIUKHU

He MeHee 12 6ajuioB). BBICTaBJICHUS OI[CHKH.

7.3. Ouenounvie cpeocmea
7.3.1 Texkymuii KOHTPOJIb

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

-1
r‘I - |
n|
3azanue Nel. JIaHpl MaTpuLbl \ 'u \
o 1 T
Beimonuuts aeiicteus: A+ 88

e —
[

(24+3B)" —44° —-6A4B =1

3aganue No2. [TpogomKuTh JaHHOE MAaTPUUHOE PABEHCTBO
U TIPOBEPUTH €ro0 Ui MaTpull A U B u3 mepBoro 3agaHusl.
3asanue Ne3. Beluuciuth onpeaenuTeb IByMs Clloco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pa3IoKEHUEM IO IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -l
11 -1 1
11 -2 1
3ananue Ne4. [y qaHHOM MaTPUIBI HAUTH 00paTHYIO MaTpuily. Crenars IpoBEpKY.
1 0 2)
1 1 0
-1 2 3

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

[—I 2] [3 4} (D 4)
A: N B: . f_T:
2 2 3 -9 3J

\
3aznanue Ne6. Haiitu panr MaTpuisl.

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

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a/12e0pauiecKux ypagHeHui
3aganue Nel. Pemuts cucremy merogom Kpamepa. Cnenate mpoBepKy.

X, +4x, —x, =2
2y, +2x, +3x, =7
13.1:, +6x, —2x, =1

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

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

3amanne No4. PemnTh HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Haiitu oOmiee pemenue u
YaCTHOE pELICHHUE.




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

3x +2x, -4y, - 2x, =1

1 5x, +4x, + 4x, =11

3anmanue NoS5. Pemuts omHOpOHYIO crcteMy MetofoM ["aycca. Halitu obmiee pemenue u @CP.

2x, +6x, —9x,—9x, =0
dx, —Sx,+x, =0
Jx, +3x, — T, —dx, =0
x—3x, +2x, +5x, =0

PI'P Nel, uacmp 2

m.n, I
Bananme Nel. ITokasats, uro Bektopsr > ''» ¥ oGpasyior 6asuc B mpocTpancTBe 1 pasIoOKHUTH

m=(l,-1,2),n=(2,0,3), p=(-2,-L1),a=(5-4,13).

BekTop ? 10 3TOMY Oasmcy:

= _
3amanue No2. Jlanbl Bektopel M u . BBIICHUTH — KOJUIMHEAPHBI JIU BEKTOPHI ¥ 1 b
m=(28,-8,8),n=(-21,6,-0), a=2m+n,b=2n-m.

M .
Samase No3. Hatirn |2 | ooy || = 632 [7] = 2, (m,7) =135", @ = 671 —m.
3aganue Ne4. Jlan ﬁABC.HaﬁTn ﬁg,ecnn A(1;-152), B(3;3;2), C(7:152).

3aznanue NoS. [lpu xakux "x Bektopbl ¥ u b HEePIEeHIUKYIIAPHBI?
a=(x:1:-4),b=(x-3:12; x).

3azanue Ne6. Haiitu muiomanes napasuieaorpaMMa, IOCTPOEHHOTO Ha BekTopax “ u b
_ ) T
a=2m-5n.b=m+n,|m|=12,|1|=3, (m,7)= .
3amganue Ne7. Haiitu iomans Tpeyroiabauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a.h,c
3asanue Ne8. JlaHbl BEKTOPBI . BBIICHUTB — KOMIUTaHApHBI JI BEKTOPHI. ECiin BEKTOpEHI HE

o a. b, c
KOMIUTAHAPHBI, TO HAUTH 00beM MapauIeNieuIe/1a, TOCTPOSHHOTO Ha BEKTOPax »

OTIPEETUTh — KaKyt0 TPOUKY OHU 00pa3yroT.

al(l;=1:5),b(2;4;-2),¢(3:0:1)
3aganue No9. Jlns nuHeiHOTO onepaTtopa A 3amaHbl 00pa3bl 0A3MCHBIX JIEMEHTOB
Ae , Ae,, Ae, €.

n

€,e,,¢,

. 3anmcaTh MaTpuily onieparopa A B Oasmuce 2?7 u HaiiTh obpas

3JIEMeHTa v .
Ae =7e +3e,-2¢,, Ae,=¢ —€,+4e,, Ae

¥=2g -4g,+¢,

,=2€ +2e,+3¢,,

3ananue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIepaTopa,

7 3)
A= ot
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpuiien

PI'P Ne 1, uacmb 3

{ g I,
Bamanme Nel. TIpsamas | mpoxomuT depes Touky - mapamnensno Bektopy 9 . Ilpsmas 2
IPOXOIHT Uepe3 Touky B meprenauKyspHo Bektopy /. HaliT TOUKy mepecedeHHs psMbIX U

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

YTOJI MEXAY HUMH, €CITU

A

! .
3ananue No2. Jlana npsimass '. Ilpsamas L, npoxonut yepes Touku A u B . Haittu paccrosnue ot

I .
TOYKH NIEPCCCUCHUA TTPAMBIX 'u * 1o npsamMou L
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Jx=-8r-3
'y =3+ 4, A(4;0), B(7;3), [,:9x—12yv+2=0.

. M . A
3aganue Ne3. Haiitu paccTositHUE OT TOUYKU U 10 TIockocTH | mpoxozsiel yepe3 TOUKy
MEPICHIUKYIISIPHO BEKTOPY n ecnu M, 0; 1; 7), A (2;-1; 4), n (6; 22; -3).
3ajanue Ne4. HaiiTu yroj MeXIy IJIOCKOCTBIO & U INIOCKOCTBIO B , IPOXOASIIEH Yepe3 TOUKHU

A, B 1 C e @ Sx4+y+4z-28=0, A(5:2:5), B(3:7:0), C(-4,-3;-1).
3ajanue NoS. 3amucarth KAaHOHMYECKUE YPABHEHHS TPSIMOM, 3aIaHHON OOIIMMH YpaBHEHUSIMH.
x+2y-9z-10=10;
Jx+4y+8z-24=10.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit ! nnnockoctn @ u YTOJ MEXIYy HUMH.

{:x+2:£::_—1: a:x+2y-3z-12=0.
3 4 -2

-

3ananue Ne7. [lpsmas g npoxoauT uepe3 Touku 4 u B. Ilpsamas L MIPOXOAMT Yepe3 TOUKy M

. T
NEePIEeHANKYISIPHO TIockocTr & . HaiiTi yronm Mexxay npssMbIMA ' ¥~ ° W BBISICHUTB — JIEXKAT JIA
OHHU B OJIHOM INIOCKOCTH WJIM CKPELIUBAKOTCS.

A9 =31, B(4:4, -5, M (-1;11;-11), a:2x+3y—-=z-1=0.

(x+3) N v’ N

3amanue Ne8. Jlns mamuoii kpuoit 49 25 yKa3aTb (DOKYyChI, SKCIICHTPUCHUTET,
IUpeKTpHCHL. [1oCcTpOUTh KpHBYIO, H300pa3uTh (POKYCHI, AUPEKTPHUCHIL.

3aganue No9. IlpuBecTu ypaBHEHHME KPUBOM 9x" —25y" —18x+200y - 616=0

KaHOHHWYCCKOMY BUY U IIOCTPOUTH KPUBYIO.

K

Ilpumepul 6apuanmoe KOHmMpoOLHLIX padom
Bapmuanr.

o FlA
1. HaiiT 3HaueHnst MaTPUYHOTO MHOTOYJICHA { }

4

. , <1 0
f(x)==x"+2x" —x+3,4=| ]
L3 2

2. HaiiTi paHr MaTpuIbl IPUBEICHUEM K CTYIIEHYaTOMY BUJTY "

3. BBIUHCTUTH OTpEeCTUTENb TPUBEICHHEM K CTYIICHUYaTOMY BUTY
4. Haiftu matpuily, oopaTHyto JaHHOH (a). Pemuth MaTpuyHoe ypaBHeHHE (0)

1 2 173

3 -5 3 1 =2y (=2 3 5

2 7 - 3 4 = L0
(@ ~° / )\~ d T /

5. Pemutsb cucreMy ypaBHeHUH. YKa3aTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemmuth cucreMy ¢ moMoIbio 00paTHO# MaTpullsl u o hopmynam Kpamepa (6)
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4x, +9x, —5x, —8x, =5 J-r. +2x, + X, =5

3x,+Tx, - 2x, —4x, =4 3x, = 5x, +3x,=-7
@) 2x, 451, +x, + 3.1'4 =3 ©) 2 +Tx,=x, =13
Bapuant
1. Pacrincath pasnoxkeHne Bekropa * 1o BeKTopam :‘” 4.7
x =15, —121} p=1{1,-3,00 g={1,-11} r—{ﬂ—l 21

1
[1 ] '

2. KommuHeapHsl 1 BCKTOpH_p u 4?2
a=1{2,0,1} b={-231} p=2a+2b g=3a-2b

A A, 4,4
3. Jlana nupamuja ¢ BepIIMHAMU B TOUKax 127574,
A(-2,4.8) A,(4,-12) A(-87,10) A4,(-3,4,-2)

Haiitu:

a) yroj Mexay pedpamu A4, , A4,

0) o0beM HpaMUIBI

. A A A,
B) JUIMHY BBICOTHI ONYILIEHHOM Ha rpaHp ' 2"

A, A,

A k pedpy A7

F) HaWTH AJIMHY MEIUAHBI, IIPOBCACHHYIO U3 BEPIINHBI

4. BEIYUCIUTH iomaib nmapajiciorpaMmma, nOCTPOCHHOI'O Ha BEKTOpax ay b a_ Yo MCxKAy
N iy

Bextopamu £ u ¢

B Y (4 (4] (1] J.T\. oA —_ E
a=2p+q b=p- =2 g=2 | 7
Bapuant

1. Haii M, {‘H]‘Mz*w_aj-

. Haittu paccTosinue oT Touku JI0 TIJIOCKOCTH :

M, (-9:10;2) M, (0:7:-4) M, (4:8-1) M,(-21L3)
x+yv+z=-2=0
Xx—y-=3z+6=0

x-2 y-3 z+l

2. BeimucaTth KaHOHUYECKOE YPABHEHHE MPSIMON:

3. Haiitu TOUKy nmepecedeHus NpsMoil ¥ IIIOCKOCTH: | | 4 u
P ;. P(0:-1:3) .

4. HaiiTn TOuKy | CHMMETPHYHYIO TOUKe I’ OTHOCHTETBEHO IPAMONt
x-1 y =z

o M
5. Hamimcatsp YpaBHCHHEC IIJIOCKOCTU o MpoXoadIecH 4€pe3 TOYKY " 1 nepneHAUKYJIIPHO

PSIMOiA {.-'IrﬂM:]: M,J{B;E;ﬂ}’ M, {4;|;5]’ M:{E;—I;fi}.
6. HaiitTu kocuHycC yriia Mexay MiI0CKOCTIMU o) g -

a dx—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

x+y+2z2-9=0
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3 1 7 2 4
- 2 46 -3 -13
1.1. HaifTu panr maTpulibl IpUBEICHUEM K CTYyIIEHYaTOMY BUY “ n -3 B 35 17,
1 =2 -2 3 50
X =[ |
1.2. Pemnth MaTpUUHOE YpaBHECHHE 34 3 -1 0y

[-"u +2x, +x, =35
:’I-l.I 5.1‘: |3,'I'_-: ==7

1.3. Pemuts cucremy no gpopmynam Kpamepa |21"' kx —x, =13

WS i

. par X=15, \ \
2.1. Hanucats pasnoxeHue Bektopa * 1o Bekropam % o, Tk,

g={1,-1,1} r={0,-1,2}

2.2. BIuucnuTh miouia s napauiesorpaMmma, HOCTPOSHHOTO Ha BeKTopax & u b a _ YIoJI MEXY
KN (A

Bekropamu ¥ u 4

o ., ] o _ /A
a=2p+q b=p-3¢  |p|=2 |d/=2 “=3
2.3. Jlana nupamuja ¢ BEpIIMHAMHU B TOUKAX 4 A Ay '44, 4 (6, ]~3}', /3‘,{45‘—1—3]’ A,{Z,E,ﬂ}’
A, =5,1,0)
Haiitn nniuny MeanaHbl, TPOBEAECHHYIO U3 BEPIIUHBI A, K pebpy '43 '4‘-
x-2_y-3_z+l
3.1. Haiitu TOuKy nepecedyeHus npsMou u rmiockoctu: | I 4 y ¥+y+22-9=0

¥ P P
3.2. Haiitu TOouKky R CHMMETPHYHYFO TouKe ' OTHOCHTENBHO HPAMOif ! : ! {G’ :3) u

x—1 ¥ Z
1 |

1

. M
3.3. HanucaTh ypaBHeHHE IUIOCKOCTH ¥ mpoxofsieil uepes TOUKy = " U HepHeHIUKYISIpHO

—CAY M, (3:2:0) u,(415) M, (2:-1;4)

Tadyt —12x 416y + 16

4.1. Jlana KxpuBasi BTOPOTO MOpsIKa O Iony4nTs KaHOHHYECKOE yPaBHEHHE

KPHUBOMW U ITOCTPOUTH .€€

4 ] L}

4.2. CocraBuTh MaTpuLly Iepexoza ot Gasuca “+“+ k Gasucy © %% | ecin

g=lete el e =0 -8 e i =+ e+

7.3.2 IlpoMexyTOUHASI ATTECTAIUSA

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

Marpuiibl, TUIIBI MATPULL. OIIK-1
Onepanuu ¢ MaTpuilamMu, UX CBOMCTBA. OIlK-1
YMHOKEHUE NPSIMOYTOJIbHBIX MaTPHLL. OIIK-1
Martpuynas opma 3anMCH CUCTEMBI IMHEWHBIX aJITeOpandecKuX ypaBHEHUH. OIlK-1
Onpenenureny U UX CBOKCTBA. OIIK-1
[Tonsarue onpenenuresns. MUHOPHI B anTeOpanyecKue TOTMOTHEHHUS. OIlK-1
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHUM, OCHOBHBIE TOHATHS U OIlK-1
OIpPEEIICHUS.

[IpaBusio Kpamepa penieHust cucteM JTUHEHHBIX YPABHEHUMN. OI1K-1
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OOGparHas maTpuIia 1 €€ BBIYUCIICHHE. Y CIIOBHE CYIIECTBOBaHMUS 00paTHOM OIIK-1
MaTpPHIIBI.
Pemenue cucreM TMHEHHBIX aareOpandecKux ypaBHEHHH METOI0M OOpaTHOM OIIK-1
MaTpHULIBI.
Meron ["aycca pelieHusi CUCTEM JIMHEWHBIX YPABHEHHUI. OIIK-1
PenieHne npon3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHUN MeTonoM ['aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanesnu. OIIK-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. Kpurepuii cymecTBoBaHMs OIIK-1
HETPUBUAJIBHBIX PEIICHUI.
ITonsiTHe BEeKTOpA W JIMHECHHBIC ONEpaIliy HaJl BEKTOpaMH, cBoiicTa oneparuid. | OITK-1
JluneliHasi KOMOMHAIUS BEKTOPOB. OIIK-1
JIuHeitHas HE3aBUCUMOCTD U JIMHEITHASA 3aBUCUMOCTb F€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuii IMHENHON 3aBUCUMOCTH.
ITonsitue 6a3zuca. KoopauHatel BeKTopa. OIIK-1
OproHOopMUpPOBaHHEIN Oasuc. PaznoskeHne BEKTOpa o BEeKTOpam Oasmuca. OI1K-1
Ynops104eHHast TPOWKa BEKTOPOB. OI1K-1
CkanspHoe, BEKTOPHOE M CMEIIaHHOE TPOU3BEICHNE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
Y cnoBusi OpTOrOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB. OI1K-1
JInHeiHbIe NPOCTPaHCTBA. OIlK-1
Matpuna nepexoa ot 6a3uca K 6a3ucy. OIIK-1
Co0OCTBEHHBIE BEKTOPBI K COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL. OIlK-1
Cucremsbl koopauHaT. [lekapToBbI MPSMOYTOJIbHBIE KOOpAUHATHI Ha mockoctu U | OIIK-1
B IIPOCTPAHCTBE.
IlonsipHas cucrema KOOpAMHAT. OI1K-1
Pasnnunble THIBI ypaBHEHUH INIOCKOCTH U IIPSAMOH. OIIK-1
Boruncnenue paccTosHUN MeXy IByMsl TOUKaMH, TOYKOM u npsimoid, Toukoit u | OIIK-1
IJIOCKOCTBIO.
Brluncienue paccTosHNs MEXKY CKPEIIMBAIOIUMHUCS MPSIMBIMH. OIlK-1
Briuucnenue yrioB Mexay AByMs NPSIMbIMH, MPSIMOM U TJIOCKOCTBIO, IBYMS OIIK-1
MJIOCKOCTSIMHU.
KpuBble BTOpOro nopsiika uX reOMETpU4ECKHEe CBOMCTBA U YPaBHEHUS. OIIK-1
[IpuBeeHne KpuBOil BTOPOro Nopsiika K KAHOHUYECKOMY BHUJTY.
KaHoHHYeckHe ypaBHEHHUs SJUIMIICA, TUIIepO0IIbl, TapaboIbl. OIIK-1
YpaBHEHME TOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonuueckue ypaBHeHHs cepbl, JITUTICOUIA, KOHYCOB, TUIIEPOOIOUIOB, OIIK-1

apaboJIoN10B.
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