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1. IEJIW OCBOEHUS TUCTUIIJIUHDI

Llenur oCBOEHHS MHCIUIITHEBI «Anredpa ¥ reoMeTpHs) - (GOopMHpPOBaHYIE HABBIKOB JIOFHYECKOTO MbIILICHHS
v (hopMupoBaHue IIPAKTUYCCKUX HABBIKOB MCIOIB30BAHUS MATEMATHYECKUX METOJIOB U bopmyi,
3amauu;

- H3YYHTE OCHOBHBIE OJIOXKCHUS JIMHEHHO aﬂre6p1>1 M aHATUTHYECKOHU TeOMETpHH,
- HAYYUTECA IPUMCHATD U3YYCHHBIC METOMEI IJIS PCUICHNA IIPUKIAAHBIX 3a0a4.

2 MECTO JUCHHUILINHBI B CTPYKTYPE OIIOIT BO
Jucnummua «Anre6pa ¥ reOMETPHS» OTHOCHTCS K 6230BOM YacTH Yy4eOHOT0 ITaHa.

[IpepeKBU3HTE! IMCIMITIHHBL AUCIUTUTHA OMHPACTCS HA IHAHUS IIpeIMETOB OCHOBHOM 00pa30BaTe/bHOI
TPOTPaMMBI CPEHETO (IIOJIHOTO) 06Imero oGpasoBanus: anreGpa, reoMeTpHs.

8: INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 110 JAUCIHUIIJINHE

[Inanupyemble pesymbraTe 00y4eHHs 10 AMCUMILUIMHE, COOTHECEHHBIE C [JIAHMPYEMBIMHI  pe3y/IbTaTamMil
ocroenus OITOI1

Koa dopmupyemnix VpoBeHs ocroeHns [Inanupyemele pesynbTarsl 00y4Yenus Mo AMCUUNIMHE
KOMTETEHLIMH KOMIIETEHUAU XapaKTepH3YOUIHE JTallbl POPMUPOBAHUSA KOMIIETEHIIU
(moKa3aTes1n OCBOCHUS! KOMIETEHLINH)
OIIK-1 Cnoco6en Yactuynoe 3Hatk: obnazaer GazoBbIMM 3HAHMSIMH, TIOTYYEHHbIMH B
IPUMEHSTh 00JIaCTH MAaTEeMAaTHYECKHX HayK.
dyHpaMeHTaNbHBIE YMeTh: MCroNb30BaTh Ga30BBIE 3HAHUS M3 OGIACTH
3HAHMA, NONYUYCHHDIE B MaTeMaTHYECKUX HayK B NPOoQecCHOHATLHON AesSTeNbHOCTH.
obacTu ViMeTh HaBBIKM: BBIOGOpa METOMOB peLIeHMs 3aay
MaTEMaTHYECKUX 1 NPO(ECCHOHANLHOM CSTENEHOCTH Ha OCHOBE TEOPETHYECKHX
(1K) ecTecTBEHHBIX 3HaHUI

HayK, 1 UCIOMB30BATE
UX B NpoeCcCHOHATBHOM

| AEATENBHOCTH
OIIK-3 Cnocoben k YactuuHoe 3HaTh: HOpMyJibl, TEOPEMBI U METOMBI, HCIIOJIL3YEMBlE B
paspaborke IIHpOKOM Habope obnacTell pUMeHeH s NPUKIAAHON
aNrOPUTMUYECKUX U MaTeMaTHKH.
MpOrpaMMHBIX peLUeHHi YMETb! COOTHOCHTH 3HAHMS B OGNACTH MPOrpaMMUPOBAHHS;
B 061aCTH cUCTEMHOTO 1 OMpEeNENSTh U COCTARNIATE HHYOPMALMOHHBIE PECYPCEI
NPUKIaAHOrO r106abHBIX CeTel, 06pa3soBaTeNbHOro KOHTEHTa, cpencTn
MporpaMMHUpOBaHus, TCCTUPOBAHUS CUCTEM; OCYLIECTBAATH 000CHOBAHHBII
MaTeMaTHYECKUX, BbIOOp a/IeKBaTHBIX 0CTABIEHHOM 3aaue 6a30BbIX
MH(OPMALMOHHBIX U MAaTeMaTHYECKUX MOZEJIEH; M()I;[H(I)MLII/IpOBaTL 6aszosble U
UMUTALMOHHBIX (nnn) paspabarsiBate OPUTHHAJILHBIE MATEMATHUECKHE
MozEnei, co3taHnIo MOJZIENIM B COOTBETCTBUU CO Crieli(PUKON MOCTABACHHOMN
HH(POPMALUOHHBIX 3a/1a4uu MOAENMpPOBAHHUS.
pECYpPCOB rnobanbHbIX HmeTb HaBbikH: paspaboTKK MPOrpaMMHOro obecreueHs:
ceTelt, BBINOJTHEHUS MATEMaTHYECKOTO) MOIETUPOBAHUS OT aHAJIH3A
ofpazoBarenLHOro MIOCTAHOBKH 3a/1a4H JI0 aHANU3A PEIYILTATOR.

KOHTEHTA, NPUKIIaaHBIX
0a3 naHHbIX, TECTOB U
CPEACTB TECTHPOBAHUS
CHUCTEM W CPe/ICTB Ha
COOTBETCTBHE
cTaHaapTam u

| MCXOAHBIM TpeGoRaHMAM




4. OBbEM U CTPYKTYPA JUCIHUIIJINHDI
TpynoemMKkocTs UCIMIIUHEI cOCTABIAET 9 3aueTHBIX eauHuI, 324 uaca

Buabl yuebnoit
paboThl, BKIOYas
€aMOCTOSATENEHYIO
paboTy CTYy/AEHTOB

H TPyZOEMKOCTE (B Oﬁ?eMu Dopmbl
@ yueOHol
§- Jacax) paboTs, TeKYLIeTo
e 2 c KOHTpO/Ist
Ne | Haumenosanue Tem w/uiu pasnesios/tem | 3 E 3 . YCMEeBAEMOCTH,
n/n JICUMTLTAHDT Z = R R dopma
&) 5 g9 WHTEPAKTHBHAbI y
o s | ®| g Averonbs MPOMEKYTOUHON
= = E L &) ax /% arTecTauui
| 8| E & | (Buacax/%) (no cemecmpam)
= z| &
t|E
8 o
=
=
1 Martpuubl. Onepanun u cBoiicTBa 1 |1 2 |2 2 1/25%
2 Martpuusl. Onepauyu u csolictsa ] 1 12 IlepearrecTanms
3 CuctemMbl NMHENHbIX YpaBHEHHI MasbIX
nopaaxos. Ilpasuio Kpamepa 1 ]2 2 4 1/50%
CHcTeMBl IMHEMHBIX YpaBHEHUH MaJTbIX
4 nopsakos. IIpasuno Kpamepa 1 |2 12 Ilepeatrectaims
5 OnpeaenuTen 0 uX CBOMCTBA 1 |3 2 |2 2 1/25%
6 Ornpenenutenn n ux ceoiicTea 1 |13 12 [lepearrectauns
7 O6patnas Matpuua. Paur MaTpus!. 1 |4 2 4 1/50%
8 ObparHas maTpuia. PaHr MaTpHLbL. 1 [ 4 12 Hepearrectauns
9 Cucremsl JIUHEHHbIX YpaBHEHHH. PedTHHT-KOHTpONB
Yenosus  cywecrBosaHus  pewienus. | 1 | 5-6 4 12 4 2/33% 1
Mertoasl pelreHus
Cucrembt JIMHEHHBIX YPaBHEHUIA,
VCaoBMA  CYNIECTBOBAHHMSL  pemleHus. | 1 5-6 12 Iepearrectauns
Metoabl pelrenus
| 10 | BekropHas anre6pa 1 |79 6 |3 4 3/33%
11 | BekropHas anre6pa 1 179 12 Tlepearrectauns
7 Jluneiidsie npocTpaHcTBa 1 10-12 |6 |3 9 3/33% PelituHr-KOoHTpONL
2
8 EBKINA0BEI IPOCTpaHCTBA 1 13-14 |4 |2 9 2/33%
9 JluHelinple oneparopbl 1 | 15-16 [4 |2 8 2/33%
10 Bununeiiupie n kpagpariunble GopMel I | 17-18 |14 |2 8 2/33% PefitnAr-koHTpONDH
‘ 3
Bcero 3a 1 cemectp: 36 | 18 126 | 18/33% 3auer
(nepeartectaimns)/
3aueT ¢ OLEHKO
15 | AHanurnueckas reoMeTpus Ha |2 | 1-6 6 |12 18 | 4,5/25% Peifrunr-kourpons
NJ0CKOCTH ‘ 1
16 Ananutiveckas reoMeTpus B|2 |7-10 |4 |38 12 31250 PeltTuHr-xoHTponb
NPOCTPAHCTRE ‘ 2
19 MHoxecTRa. 2 [11-12 12 | 4 6 1,5/25%
20 Anrebpanueckue CHCTEMEI. 2 13-14 12 |4 6 1,5/25% -
21 [pymisl 2 | 15-16 |2 |4 6 1,5/25%
22 Konbua, nons 2 [17-1812 |4 6 1,5/25% Pe#tuHr-kouTposin
3
Beero3a 2 cemecrp: 18 | 36 54 13,5/25% Dxzamen (36)
Hanuune B ancunnaune KTI/KP
Htoro no nucuuniaune 54|72 180 | 31,5/25% 3auer
(nepeatrectanys)/
3auer ¢ oueHKoMH/
Ox3amen (36)




Conepxanne JJEKIUHOHHDBIX 3AHATHI 110 AMCIMILTHHE
CEMECTP 1

Pazpen 1. Matpuubl, onpenenureny.

Tema 1. Matpuier. Onepanuy u cBoiicTBa.

Onpenenenne maTpuitsl. OCHOBHBIE BHAB! MaTpuIl. JIEHCTBHS ¢ MATPHIAMH: CIOKEHUE, YMHOKEHHE
Ha 4HMCJIO, TPAHCIOHMPOBAHWE, yMHOXEHUe Marpui. CBolicTBa pelcTBHH c MaTpHLaMH.
Ilepecranosounsie Matpuusl. Equnuunas Matpuna.

Tema 2. Cuctembl TUHERHBIX ypaBHEHHUI MabIX nopskoB. [1pasumo Kpavepa.

OIHO ypaBHEHME C OMHUM HeH3BeCTHbIM. OJHO YpaBHEHHE ¢ JBYMS HeH3BECTHbIMH, CHCTeMBI 2X2
u 3x3. OnpenenuTeny BTOPOro u TpeThero nopsakos. [Ipasuino Kpamepa.

Tema 3. Onpenernureny u ux cBoiicTBa.

AnreOpandecKue AOTONHEHHS M MHHODHL PasioxeHue onpenenutens [0 CTPOKe WIH CTOBLLY.
CeofictBa  omnpenenuteneif. BbrumcleHWe —oOnpefeNMTeNel  BBHICHIMX  HOPAAKOB..  OpegenuTels
npoussenenus Matpul. Onpenenutens Banaepmona.

Tema 4. Obparnas marpuia. Paur MaTpuis!.

Hesbipoxnennas matpuna. O6parHas MaTpuia. AJNTOPUIM HAXOXKIEHHS oOpaTHOH MaTpHLIbL.
CpolictBa o0paTHO} MaTpuuBL PelneHue MaTpPHYHBIX YpaBHEHHIL DIleMEHTapHBIe 11peobpasoBaHusl
MaTpHuIl. PaHr MaTpuie! ¥ ero BeIMUCIEHHE. MeTo OKalMIISIOIMX MHHOPOB.

|

Pazzen 2. Cucremsl THHEHHBIX ypaBHEHH. MeToap! pemenns. Y cJIOBHE CyIeCTEOBAHUSL pemeHrﬂ.

Tema 1. CucreMbl TMHEHHBIX yPaBHEHUH. Y CIIOBHS CYLIECTBOBAHMS PEILCHHUS.

CHcreMbl MHEHHBIX ypaBHEHHH (COBMECTHAS, HECOBMECTHas, ONpeselieHHas, HeolpeacIeHHas),
OJHOPOJIHAd, ~HEOMHOpOAHast). MarpuyHas (opMa 3amiCH  CHCTEMBl JTHHEHHBIX  ypaBHEHHI.
OKBHBAJICHTHBIE CUCTEMBL. DJleMeHTapHbIe peobpasoBanus cuctemsl. Teopema Kponexepa-Kanery.

Tema 2. Meron Naycca.

IIpsimoit xox metona I'aycca: mpuBescHIE CHCTEMEI K CTYIIGHYATOMY (B YACTHOCTH, TPEYroabHOMY)
Buay. O6paTnblil xox merona I'aycca. CBoGoanble M INIaBHBIC Heu3BecTHbIE. O0mee 1 yacTHOE permgHuA
CHCTEMBL.

Tema 3. Pemenye HEBBIPOXIEHHBIX JIMHEHHEIX cucTemM. Dopmymsr Kpamepa.

HeBripoxkeHnas cucTema n JMHEWHBIX ypaBHEHHH ¢ n HEU3BECTHHIMU. Matpuunbil cnioco®
pemenus. [Tpumepsr a1 cucTeM JMHEHHBIX YpaBHEHHM MAJIBIX IIOPSIKOB. ®opmyner Kpamepa.

Tema 4. Onnoponnas cucreMa JIMHENHBIX YpaBHEHHI.

CoBMeCTHOCT OTHOPOAHOM CHCTEMBI TMHENHBIX ypaBHeHuH. TpHBHATBHOE pemenne. Heobxomimoe
M JI0CTaTOYHOC yCJIOBUE Ui CYIICCTBOBAHMSA HEHYNEBBIX PEHICHHN OJHOPOJHON CHCTEMBI JIMHEHHBIX
ypaBHEHUH.

Pazpen 3. Bexropuas anreGpa.

Tema 1. 'eomeTpryeckie BEKTOPEL ‘

Onpenenenne BekTopa. Jlnuna Bekropa. EJMHMYHEL BeKTOp. Opr Bektopa. Komnuneaprbre
BEKTOPLI. KOMILTaHApHEIC BEKTOPHI JIMHeliHble onepammi Hax BekrTopamu. [IpoeKuus BeKTOpa Ha OCh.
HexaproBa cuctema koopmunar. Koopmumarel BekTopa. Moy BEKTOPA W €ro BBIYHCIIEHHUE.
Hanpasnstomme kocunycel. JIuHeiiHble onepanuy Halx BEeKTOpamH, 3aJaHHBIMY [ KOOPIWHATAMH.

Tema 2. CxanspHoe mpou3BeIeHHE BEKTOPOB.

Onpenenenne ckangproro mpoussesenns. CBOMCTBA CKAJSPHOIO npousBesicHUsl. Bripaxenue
CKAIISPHOro MPOU3BENCHNS YePE3 KOOPAMHATEL. HeKOTOphIE NPHUIOKEHHsT CKAJIAPHOTO TIPOU3BEICHNS (YTo
MEKJLy BEKTOpaMH, TPOEKIHA BEKTOPA Ha 3a/IaHHOE HANPaBIICHUE, paboTa MOCTOSHHOM CHIIbI).

Tema 3. BexToproe npoussenesne BEKTOpOB. i

Ilpasbie u neBwle Tpoiiku. OnpeneneHne BEKTOPHOTO npousBenenud. CBoHcTBa BEKTOPHOIC
IPOM3BE/ICHUSA. BbIpakeHHe BEKTOPHOIO IIPOM3BENEHHS depes KOOp)lPIHaTBI;. Hekotoprle npusoxenms
BEKTOPHOTO  IPOM3BENCHHUSA  (YCTAHOBNEHWE KOJUIMHEAPHOCTH BEKTOPOB, HAXOMICHHE  ILTOLIA/LY
IapaIeNIoOrpaMMa U TPEYroJIbHUKA).

Tema 4. CmemanHoe npom3sBencHue Tpex BEKTOPOB.

Onpenenenne cMENIAHHOTO NPOU3BENEHHS, €r0 TeOMETPUICCKUH cMbIc. CBOMCTBA CMEMAHHOIG
NPOM3BEACHUA. BrIpaxkeHne CMEMAHHOrO NPOM3BEAEHHS dYepe3 KoopuHaTEl. HekoTopsle mprioixenus



CMCIIAHHOTO  MpOM3BENCHUS (OMpe/ieNleHHEe B3AMMHON OPHCHTAIMM BEKTOPOB B  MPOCTPAHCTBE,
YCTAHOBJICHHC KOMIIAHAPHOCTH BEKTOPOB, OIpeleNieHHe 00BEMOB IapajUIelieluIesa 1 TPeyroabHoMH
ITUPaMUJIB]).

Pasnen 4. Jluneitabie npocrpaxcTaa.

Tema 1. Onpenenenne TUHENHOro MPOCTPaHCTBA.

Onpenenenne MUHEHHOr0 MPOCTPaHCTBA. AKCHOMBI JTHHEHHOTO IIPOCTPAHCTBA: AKCHOMBI OLCPAIINN
CTIOKCHHUA, aKCHOMBI OTICPALIMK YMHOXKEHHS, aKCHOMBI, CBA3LIBAIONIUE ONEPAIMH CIIOKEHUS B YMHOKCHI.
[IpuMeph! IMHERHBIX TPOCTPAHCTB.

Tema 2. basuc nuneitroro npocTpancTea. PasMepHOCTS.

Ompesenenus JNUHEHHO 3aBUCHMBIX M JIMHEHHO HE3aBHCHMBIX CHCTEM BEKTOpoB. [lpumepkil.
JInnelinas kombuHalus BekTopoB. Bazuc. PasmepHocTs nuHeiiHOrO npocTpancTBa. OCHOBHEIE TEOPEMEL.
IIpeobpasosanue 6asnca. Matpuna nepexona. CBs3b MEXIy KOOpAHHATAMH BEKTOpPA B pa3HEIX Oazucax.

Tema 3. [loxnpocTpaHCcTBa THHEHHOTO MIPOCTPAHCTRA.

Omnpenenenue. [Tpumepsl. CoOGCTBEHHBIE W HECOOCTBEHHBIE noanpocrpancrea. IlognpoctpancTso
Kax JimHerinas 0607104Ka CHCTEMbI BEKTOPOB. Pa3MepHOCTb 10/pocTpalcTBa. 3a1aHue OAPOCTPAHCTBA ¢
IIOMOUIBIO CHCTEMEI JIMHEHHBIX OJHOPOAHBIX ypaBHeHMH. PyHIaMeHTalbHas cucTeMa permcHumii. Obiee
pCUICHHE CUCTEMBI JIMHEHHBIX OJJHOPOIHBIX YpaBHEHHIA.

Paznen 5. EBKIMIOBEI IpocTpancTBa.

Tema 1. Cxansproe npoussesenue.

OrnpernencHue CKISPHOTO MPOM3BENCHUs. [IpUMEpHI CKANAPHLIX IPOH3BEICHHIA. Ompenenenue
HOpMBI (mHHbL BekTopa). HepapencrBo Komm-ByHsxosckoro. Yronm mexny BeKTopamu. HepapeHcTro
TPeyroJibHHKa.

Tema 2. OprorosanbHOCTb BeKTOpoB. OpTOHOPMHPOBAHHLIE GA3HCHL.

Orpesenienrie  OpTOrOHANBHBIX BEKTOpOB. Teopema Iludaropa. OprosopMupoBanHble 6a3uCHL.
CrajsipHOe 1IPOM3BE/IEHHE B OPTOHOPMUPOBAHHOM Ga3HCe, HOPMa BEKTOPA U Yrol MEXJy BEKTOPAMH.
llponecc oproronanusanuu ['pama-I1Imunta.

Pasnen 6. Jluneituere oneparopsl.

Tema 1. OnpenencHue IMHERHOTO ONEPaTOpa, OCHOBHBIE CBOWCTERA.

Ompeyenenne oneparopa, NEHCTBYIOLIETO B JMHEHHOM IIPOCTPAHCTBE, Ompenenexue JuHEHHOTO
oneparopa. Ilpumepbr nuHeHHBIX omepaTopoB. Marprua JMHEHHOro oneparopa B JAHHOM Gasuce.
HeitcTBus Han uHeHHBIME ortepaTopam. [Ipeo6pa3oBanye MaTPHIIL! INHEHHOrO oIeparopa lpu fepexoie
K HOBOMY Dasucy. |

Tema 2. CoGcTBeHHBIE 3HAYEHHA M COGCTBEHHBIE BEKTOPBI JITHEHHOTO oreparopa.

XapakTepUCTUIECKMH MHOTOUICH JIMHEHHOTO ONepaTopa. Onpenenenue cOOCTBEHHOrO 3HAYEHUE
JIMHEHHOro onmepatopa. OnpeseneHne cOGCTBEHHOTO BEKTOPA JTHHEHHOTO oneparopa. Cxema HaXOXKIeHuUs
COOCTBEHHBIX BEKTOPOB. J[HarOHAIU3AIMS THHEHHOTO olneparopa. |

Tema 3. Jluneitnsle onepatopsl, EHCTBYIOMHE B BKINIOBOM IIPOCTPAHCTEE.

OpToronanbHeIl JHHEHHBIA onepaTop. OpToroHATBHAS Matpuna. CaMocOnpsHKeHHBIH THHEHHbLI
onepatop. CummeTpuyeckas Marpuna. CBORCTBA CAMOCOMPSIKEHHOTO oreparopa.

Pasnen 7. bununelinble i KBagpaTudHble GOPMBL.

Tema 1. bununeitasie GopMEL.

Onpenenenve GununeiiHoil Gopmel., [TpuMeps! GHIMHEHHBIX $opm. Marpuna Gunseiinoii hopmer,
IIpeoGpasopanue Marpuubl GuuHelHON (BopMbI Ipy nepexone K HOoBoMy Oasucy. CHMMeTpuueckue
OunuHeRHble HOpPMEL

Tema 2. Kpanpatuunsie hopmsr.

Onpenenenne kpanparudnodl Qopmsl. Marpuna KBazipaTU4HOW (OpMBEI B JaHHOM Oasmuce,
[TonoxunTenphas onpeyeneHHOCTs KBAAPATHYHOMN dopmer. Kpurepnii Cunbeecrpa. Kanoundeckuit pun
KBanparuyHoit dopmel. TlpuBeneHHe KBafpaTHIHON (QOPMBI OPTOTOHAJIBHBIM IIpeobpa3oBadyueM K
KaHOHHIECKOMY BUJlY. HopMabHBLH BUJ KBaIpaTHIHOI (OpMEL 3aKOH HHEpLHK KBaJpaTHYHBIX HOpM.



CEMECTP 2

Pasnen 8. Ananutiyueckas reoMeTpus Ha mIOCKOCTH.

Tema 1. Cucrema K0OpAMHAT Ha MIIOCKOCTH.

IpsiMoyronbHas cucremMa KOOpAMHAT HA MIOCKOCTH. [lonsipnas cucrema koopnuaar. OCHOBHEIE
HPHIONKCHUA METOAA KOOP/MHAT Ha IUIOCKOCTH: PACCTOSHHUE MEXIY JBYMS| TOUKAMH, JIEICHHE OTpesKa B
AAHHOM OTHONIICHUM, IJIOIA/(b TPEYrOJbHUKA. JIMHUM HA TJIOCKOCTH. [TapameTpuyeckoe ypasHeH#e IMHAH,

Tema 2. [psmas Ha mutockocTw.

Obmiee ypaBHeHWe NpsAMOH HA IIOCKOCTH. Bexrop, nepnenmukynspusit npsmoii. YpaBHenne
IpAMOH mo mBym ToukaM. Ilapamerpudeckoe ypaBHeHue NPAMOHA. YpasBHeHHe NpsMoll ¢ yrIoBbIM
Koo ¢unuenToM. YpaBHeHHE npsAMOH B otpeskax. HopmambHoe ypasrenue npaAMoid. BaaumHoe
PACHOIOKEHUE NBYX NPAMBIX HA IUIOCKOCTH. PAaCCTOSHHE OT TOYKH 1O IMpPSIMOH. Tomymnockoet,
3a/laBacMble IPAMOIA, r

Tema 3. Kpusrie Broporo nopsixa. |

Kanonuueckoe ypaBHeHHE OKpPYXHOCTH. DJUHIC, @okycel. Paccrostume Mexmy (oxycamu.
Kanonunueckoe ypasuenue srmunca. Bonbmas u manas nonyocu. bonbinas u mamas ocu. Llentp smmunca.
Bepuane snmica. Dxcuentpucurer u AUPEKTPHUCEI HITHNCA. DKCLHEHTPUCHTET KAK Mepa CyKaTHsl IITHIICA.
['unepbona.  ®okycel. Paccrosnue Mexay dokycamn. Kanounmdeckoe —ypaBHeHHe ‘rm[ep6lonm.
HeiictButenbias ¥ MHAMas mnonyocd. JIeHCTBUTENbHAS W MHAMAS OCLL Bepmmner  ruriep6

OJIBL.
OKCIEHTPHCHTET M JUPEKTPHUCH THOepOONbl.  ACHMIITOTHI  THIEP6OIIBL. PaBHoCTOpOHTISIS rurnepGoura.
OKCLEHTPUCHUTET M AUPEKTPUCH THIEPGOILL. [TapaGona. ®okyc. Jupexrpuca. Bepmmua napabomst. | Ock
napa6oinel. Kanonnyeckoe ypapHeHue napaGosL. ITapameTp napaGosibi.

Tema 4. TIpeoGpasoBaHye cHCTEMBI KOOPAUHAT.

IIpeoGpasoBaHue ORHOM TPAMOYTONLHOM CHCTEMBI KoopauHaT B Apyryro. [lapannensusiii nepenoc
ocell koopauHaT. CBSI3b MEXIy CTAPBIMH M HOBBIMH KoopauHatamu. [losopor oceit koopannar. Cesisb
MEXy CTapBIMU B HOBBIMH KOOPIHHATAMH.

Tema 5. OGmee ypaBHeHHE KPUBBIX BTOPOTO nopsxa.

Bbipoxnennele  kpuBEIE BTOpOro mopsxa. Hembipoxiennble  Kpusbie  BTOpPOro  nopsika.
IIpuBenenue kpuBoil BToporo mopsiaxa K KAHOHMICCKOMY BHJIY € IMOMOIIBIO TpeoOpa3oBaHus KOOPIHHAT,

Tema 6. IlpuMeHeHHe KBampaTHYHBIX $hopM B TeopuM KPHMBBIX BTOPOIO nopsaka. [Ipusenenue
YPaBHEHHs KDHBOH BTOPOrO NOPSA/KA K KAHOHHYECKOMY BHIY ¢ [IOMOLIBIO TEOPHH KBAJIPATHYHBIX (GopM,

Pasnien 9. Ananutudeckas reomerpus B HIPOCTPAHCTRE.,

Tema 1. Ypasuenune nnockocrtu B [IPOCTPAHCTBE,

Obmiee ypaBHEHHE TIIIOCKOCTH. Hopmane mmockocru. Pacnonmoxenue TOYeK OTHOCHTENBHO
IJIOCKOCTH.  YacTHLIE CTyyad pacloNOXeHHs ILIOCKOCTH. YpaBHEHHS! KOOPAMHATHEIX IUIOCKOCTEI,
YpaBHCHHE TUIOCKOCTH B OTpeskax. HopmamsHoe YPAaBHEHHE ILIOCKOCTH. HopMHPYIOMHMA MHOMKHTED.
Paccrosaue ot touku no miockocTw. YpaBHeHHE MIOCKOCTH, MPOXOISIIEH 4epe3 TPH TOYKH. Bzaummuoe
PACIIOJIONCHHE INTOCKOCTEN. YTOI MEXKIY ABYMS TIIOCKOCTSIMH.,

Tema 2. Ypasuenue npamoit s IIPOCTPAHCTBE.

Kanonnueckoe ypasrenue npsmoit. Hanpasnsiromuii Bextop rpsamoii. [lapamerpuyeckue ypasHeHus
npsamod. Ilpsmas kak JiMHHS NepeceueHus ABYX IIOCKOCTEH. llepexoi K KaHOHHUYECKHM YpaBHEHHSIM
MpAMOH. BsauMHOE pacroyioxenue npsMblX. Yron MEXCYy JBYMS NPSMBIMH. YpaBHEHWE IPSIMOIL,
Tpoxonsiedt uepes jpe Touk. KomruianapHse MPAMEBIE.  YCIIOBHE KOMIIAHAPHOCTH  [IPSMBbIX.
CkpemmBaroruecs npsamele. Paccrosaue MEXIy CKPCIIUBAIOIUMUCS IIPSMBIMH|

Tema 3. Ipsimas 1 mI0CKOCTH B IPOCTPaHCTBE,



Bsaumuoe pacnonoxenne IpsAMOH ¥ mmockoctd. Haxoxmenwe Touxu NepeceYeHus TpsIMoil U
TUIOCKOCTH. HaxoxieHne poeKun ToYKH Ha I0CKOCTS. Haxoxnenue npoexinm Touxy na IpAMIo. Yroun
MCKAY NPAMOU U IJIOCKOCTRIO.

Tema 4. ITosepxuoctu BTOPOI0 NOPSIJIKa.

Briposxnennbie nosepxaocTn BTOporo nopsnka. HesbipoxneHubie nosepxuocTy BTOPOI0 HOPSIIKA.
Kanonuyeckue ypaBnenns SJUTMIICONAE, ONHONIONIOCTHOTO THIepGONONAA, IBYIONOCTHOrO ranepbosionsa,
KOHyCa  BTOPOrO  NHOPAAKa, IUIMITHYECKOrO napaboyonsia, rENepGONMIECKOro napabosionjia,
SJUIMITHYECKOrO IIUIMHAPA, THIIEPOOTHYECKOro LHITHEAPA, NapaboIMYecKoro UIHHAPA.

Pasnen 10. AnreGpandeckue CTPYKTYPBL

Tema 1. Muosxecrsa.

MHo3KecTBO, mycToe MHOXeCTBO. TT0IMHOKECTRO. Onepamuy o6beuueHMs, NIEPECEYEHHS, PA3HOCTH
(romonueHus), nekaproa npousBeaeHus. OToOpaKeHHe MHOXKECTBA B MHOXECTRO. buexnus. KoMnozumms
OTOOpaKEeHHH, ACCOUMATHBHOCTD KOMITOBHIHH. ObpatHoe oToGpaxenne. MOMHOCTD MHOMKECTBA. Cuernrre
MHOXecTBa. Teopema KaHTopa 0 MHOXECTBE BCeX TOIMHOKECTR.

Tema 2. Anre6pandeckue cucTeMsl, |

Onepanuu  Ha MHOXeCTBe. AcCCONMATUBHBIE i KOMMYTAaTUBHBIE  OHEPAIHH. EHHHHLHHIZ
(HEHTpaTBHBIH) dIeMenT. Honyrpynma. Mouoa. O6patHslii aeMenT. O6parumslii snemerT. OTHOIEHME Ha
MHOKECTBE.

Tema 3. I'pynner

Onpenenenue rpynner. AGejepa rpymna. Ilpumeps! rpynn. Llemast cremeHp siementa IPYIIIEL.
Hopsnox rpynmer.  IToarpymma. Huxnnaeckas rpynma. I'pynma moncTaHOBOK, I'pynna cummerpuii
IPABMJIBHOTO TPEYTrOJILHUKA.

Tema 4. Konsua, mons.

Onpenenenre  xonena. Ilpumepnr  komew. Koo kmaccoB  BEIYETOB, Henurens  nyns.
HunbnoTeHTHEIR 351eMenT. OGpatuMEle 37€MEHTHI KOJIBLA, Onpenenenve mons. ITosrone. Pacrumpenne
nonst. Iloge xoMmnexcHmx wmcen. I COMETpUYecKas uHTepnperauns. Onepauns conpsoxenus. Pemenie
JIMHEHHBIX U KBAJPATHBIX yPABHEHHIT B 10JIe KOMILIEKCHEIX qHCeJT.

Copeprxanne npakTayeckux 3ansruii oo AU CIMILINHE

CEMECTP 1

Paznen 1. Marpunel, onpenenuren.

Tema 1. Marpuugt. Onepauun u croitcrsa.

HelicrBus ¢ matpuuamu: CHIOKCHHE, YMHOXKEHHE HA YUCIO, TPAHCIOHUPOBAHUE, YMHOIKEHHUE
Matpui. MaTpuuneii Muorouses.

Tema 2. Peenne cucrem muneifupx YPABHEHUH MaJIbIX HOPSIKOB 110 npasuiry Kpamepa.

Tema 3. Boruncnenne OIIpeaeNUTENeH.

Tema 4. Beraucnenue o6parsoit MaTpHIbL Pemenne MaTpuunbix YPaBHEHUIH,

Pasnen 2. Cucremsl nuneitnbx ypaBHeHU. Metoasr pemenns. Venopue CYIIECTBOBAHHUS PEILIEHHUS.

Tema 1. Pemenne CJIAY manbix TIOPAAKOB MAaTPHYHBIM CrIOCOGOM. COBMECTHBIE M HECOBMECTHELIE
CHCTEMBI JINHEHHBIX YpaBHEHUI.

Tema 2. Pemrenne CJIAY metonom I aycca.

Pazpen 3. Bexropuas airebpa.
Tema 2. Cxansapuoe npoussenenue.
Tema 3. Bextoproe NIPOHU3BE/ICHHE.
Tema 4. Cmewanroe NPOH3BEJICHHE,



Pasnen 4. Jluueiiusie mpoctpascrsa.

Tema 1. Onpenenenue nuneitnoro IIPOCTPAHCTBA.

Tema 2. Basuc nmuneiinoro npocrpancrea. Pasmepnocts.
Tema 3. Iloxgnpoctpanctsa nuueitnoro IPOCTPAHCTBA.

Pasnen 5. EBkimnose npoctpancrsa.
Tema 1. Cxansproe npoussenenue.
Tema 2. OproronansrocTs BEKTOPOB. OpTOHOPMHpOBaHHBIE GA3KCHI

Paspen 6. JInneiinpie oneparopst.
Tema 1. Onpenenenue nuneitnoro OTIepaTopa, MaTpHLa JUHEHHOTO oreparopa.
Tema 2. CoGerBentble 3HAUCHNS W COGCTBEHHBIE BEKTOPBI JINHEHHOTO OIEeparopa.

Pasnien 7. Bununeiiasie u KBaJIpaTHYHBIE POPMEL.
Tema 1. Bununeitusie popmsr.
Tema 2. Kpanparuunsie GopMer.

CEMECTP 2

Paznen 8. Anamnrnueckas TeOMETPHS Ha ILIOCKOCTH.

Tema 1. Cucrema KOOp/MHAT Ha IIOCKOCTH.

Tema 2. YpaBuenue npamoif Ha miockocTy.

Tewma 3. Kpusbie BToporo nopsiixa.

Tema 4. IpeoGpasoBanne crucTeMbl KOOpAMHAT.

Tema 5. Obmee ypasnenue xpuBbix BTOPOTO IOPSIKA.

Tema 6. [Ipumenenue kpagpaTHuHbIX (hopM B TEOPHH KPHBLIX BTOPOTO HOpsIJIKA.,

Pasnen 9. Ananutngeckas IEOMETPHS B IIPOCTPAHCTBE.
Tewma 1. Ypasrenue nnockocty B IPOCTPAHCTBE.

Tema 2. Ypasuenne npsmoii B MPOCTPAHCTBE,

Tema 3. Tpsimast u mrockocTs B IPOCTPAHCTBE.

Tewma 4. Tloeepxnoctu Broporo nopsiKa.

Pasnien 10. Anre6panueckue CTPYKTYDEL

Tema 1. Muosxectna. :
Tema 2. AnreGpanyeckue cuctemsr. |
Tema 3. I'pynner i
Tema 4. Konbua, mos.,

5. OBPA3OBATEJIBHBIE TEXHOJIOT HPI
B mpenonasamum  pucumnmmuer «Anrebpa H reoMmeTpusy UCIIONB3YIOTCA  pasHOOGpasHble
00pa3oBaTe/bHbIE TEXHOIOIUH KaK TPAMIMOHHBIC, TAK H C NIPUMEHEHHUEM AKTHBHBIX U MHTEPaKTUBHBIX
METOJI0B 00yYeHusl. 3

AKTUBHBIE H HHTEPAKTUBHBIE METOIbI oby4enus:
~ HMHTEPAKTHBHBIC JIEKIHH (110 BCEM TeMam).



6. OUEHOYHBIE CPEJCTBA JJIs TEKYHIEIO KOHTPOISI YCIIEBAEMOCTH,
IPOMEKYTOYHOMH ATTECTAIVH 110 UTOIAM OCBOEHISL JTACHUTUIAHLL 1
YHEBHO-METOAMYECKOE OBECIIEYEHHE CAMOCTOSITELHOI PABOTBI
CTYJIEHTOB

Texymmii konrposs ycenesaemMocTu
Bonpoen: PeHTHH-KOHTPO/II0 3HANMI CTYACHTOB

Cemecrp 1.

Peiitnnr-xonrponn Nel

Matpunsl. Boruncienye 3uavenus MaTpUYHOI0 MHOI'OYNIEHa,

MuHopsr i anre6panyeckue nononmenus. Paznoxenue onpenemmrens mo CTPOKE MJIU CTOMONY,
Pemenne marpuunrix ypasuenuis, ‘

Peiitunr-konrtpoasr Ne2

YCIOBUS COBMECTHOCTH H HECOBMECTHOCTH CJIAY.
Pemenne CJIAY metomom I aycca.

Bekropuoe nponssenenne. Cmemmannoe IPOM3BEJICHHE.

Peiitunr-xonrpoanr Ne3

Jluneiinas 3aBucHMOCTE M HHEIHAS HE3aBUCHMOCTb CUCTEMBI BEKTOPOB.

basuc. Pasmepnocts muueiinoro IPOCTPAHCTBA.

[Ipeobpasosanue Gasuca, Matpuua nepexona. Cessp MEXNY KOOpIHHATAMH BEKTOPA B PA3HBIX
Oasmcax.

JInueitnsrit onepatop. Martpuna nuseitaoro oreparopa.

Cemectp 2.
Peittunr-xontpoas Nel
Paccrostaue mexny nByms Toukamu. Jlenenue otpeska B mannOM OTHOILICHHH.
Pasimynsie Bunpr ypapnenmuit IIPSMOM Ha MIOCKOCTH.
Paccrosnme ot rouku 10 npsmoit. Baanmmoe PacmoJIoXKeHHe IPSIMBIX Ha TLYOCKOCTH.,
Kpusbie Broporo mopsika: dIIMIIC, rHnep6oIa, mapabona.

Pefitunr-kontpoan No2

Pasnuunrie Bupel ypapaenuit mockocry s TpoctpancTse. Hopmans niuockocty.
PaccTosuue ot Touku 1o mockocTy, BsaumHoe pacnonosxenne IITOCKOCTE.
IIpsmas B npoctpamcrse. Kanonmueckie ypaBHeHus. Hanpasisrommii BEKTO.
Ipsivas kak nunus nepecevenus ZBYX INIOCKOCTEA.

Haxomz[eHHe TOYKH IIepeCEeUYCHU HpHMOﬁ H IMJIOCKOCTH.

Pelitnnr-konrpons Ne3

Muoxectso. ITogmuox)ecTBO. Onepanuu Hax MEHOeCTBaMuY. Mowrocts MuosKecTBa.
Anrebpanveckue cHCTEMEL Onepanpn ma MuoXecTge. [lonyrpynmna. Motion,
I"'pynna noxcranosox.

Konbna knaccos Beryeros.

ITone kommmrexcHpIxX yncen.

IpomesxyTounas arrecranus o HTOram O0CBOCHHMS JUCIHNILIHHLI
Cemectp 1.
Bonpocnr k 3aueTy (mepearrecramms)
Oupenenenne mMarpuig., Ornepanun nax Mmarpunamy, CBoiicTBa onepanuii najy MaTpHIIaMHU.
Onpenennrens n-ro nopsnxka. CeoltcTBa onpenenureneii.
O6patnas Mmatpuna. CroiicTra 00paTHOI MaTpuisL.



Pewienue cucreM JuHeHHBIX ypaBHEnHit MATBIX IOPAZKOB 110 npaBuity Kpamepa.
Perierue cuctem THHEHHEBIX ypaBHEHHH MaTbIx NOPAIKOB MaTPHIHKIM CIIOCOOOM.,
Bekroper. JIuneiinbie onepaunu nan BeKTOpaMH. Koopauuats! BexTopa.
Ckansproe npoussesenue.

Bompoce! k 3a9ety ¢ onenxoii

Paur matpurer. Dnemenrapusie npeobpasosanust MaTpuIbl, CIOCOGE! BEIYNCICHUS panra MaTpuILL.
CHcTeMbl THHEHHBIX ypaBHEHHIA, Kpurepuii coBMecTHOCTH crCTeMEI THECHHEIX ypaBHEHUi
Crioco6ui pemenus CJIAY: meron I aycca, popmyisr Kpamepa, meron obpaTHOl MaTpuLbL.
OnHOpOIHEIE CHCTEMB! THHEHHBIX YPaBHEHUIA.

Bexroproe nponssezenue. Cmemannoe pOU3BENCHUE.

Jluneitroe mpoctpanctso. basuc. Koopmunarsl.

[IpeobpasoBanue koopmunar BEKTOpa NPH 1epexojie K HOBOMY Gasucy.

[Moanpoctpancrea nuneitnoro NpOCTpaHcTBa,

Esxiunoso npocrpanctso. Hepasercrso Komm-Byuskosckoro.

OpTOroHaNbHOCTh BEKTOPOB. OpToHOpMUpPOBaHHE Gasuc.

Jluneinsiit oneparop. Matpuna nuneitnoro oneparopa.

[TpeoGpasosanue matpuip! oneparopa MPH 1I€PeX0/iec K HOBOMY Gasucy.

HeficTBus nax muHeiHbIMH onepaTopamm.

CobcrBenHbIe 3Ha9eHUST H COBCTBEHHBIE BEKTOPBI TUHEHHOIO OnepaTopa.

Jluneiinbie onepatopsl, AelicTBYIOHE B €BKTHIOBOM IIPOCTPaHCTBE.

bununeiiusie u xBagpatiunse GopMmeL.

Cemecrp 2.
Bonpoce! k 3x3ameny

[Ipsmas ma nmockoctn: obmee ypasuenue, YPABHCHHUE C YIIIOBBIM KOO QUIUCHTOM, ypaBHEHHE B
OTpE3Kax, HOpMAILHOE ypaBHEHHUE. [ €OMETPHUECKHUI CMBICIT YIIIOBOTO Kos¢dunrenTa,
Paccrosnue ot Touku 10 npsvoi,

Bsanmuoe pacnosioxenue npsameix Ha miockoctd. Vo MEXy IPSIMEIMH.

Obwmee ypasHeHue KpHBoii BTOPOro MOPSJIKa.

Onnune. Kanonnueckoe ypasrenue. OCHOBHbIE XapaKTEPHCTHKH.

I'vniep6ona. KanoHudeckoe ypasuenue. OCHOBHbIE XapaKTepUCTUKH.

ITapaGoua. Kanormueckoe ypasHeHHe. OCHOBHBIE XapaKTEPHCTHKHY.

[Inockoets B mpocTpascTse. Hopmais mnockoctu. Baaumuoe PacIoIoXeHMe MIOCKOCTE.
Paccrosthue ot Touky 10 wiockocty. :

[Ipamast B mpoctpanctse. Hanpagnsromuit Bextop. B3anmuoe PacnoIoXKeH e MPSAMBIX.
Bsanmuoe pacrosnoxenne npsmoit u mrockocTy, j

Onepannu Ha MHOXeECTBe., [Monyrpynmna. HelTpansHpIif 351eMenT. Momnowu .

OOGparumsie anemenTsl. I° pynnbl. AGeseBbl IpyNIIbL. |

Konbua. Jlesmrenu nyns u HunnnotenTHbE 9JIEMEHTHI.

Iose. Ilone xomMmtekcHBIX unce)L.

CamocroaTeabHas paboTa cTygeHTOB
3ananus qasa CPC ‘

K 3auery (nepearrecraums)

1.Onepauuu nay marpunamu (crmoxenue, yMHOMXeHYE Ha YnCTIO, YMHOXEHHE MaTpPHI).
2.Beruncrnenvie onpegenuteneii 3 Mops/ika pasmu4HbMU criocobamu. CBOHCTBA onpeenuTeneit.
3. Beruncnenue onpeenurens 4 NopsJiKa.

4.Beruncinenue o6parnoit matpuel. CpoiicTsa 06paTHON MaTpHLEL,

5.Pemenne cucreM nunettnpix YPaBHEHUH MAJIBIX [IOPS/IKOB IO MPARHITY Kpawmepa.



6.Pemenne cucrem nuneiiHbx YPABHCHHH MaJIbIX MOPSIKOB MATPUYHBIM CIOCOGOM.
7. Pelexne cucreM JIMHEHHBIX YPaBHEHUH MaIBIX IOPAIKOB METOIOM ["aycca.
8.JIuneiinas xomOGunauns BEKTOPOB. KosureapHocTs BekTOpOB.

9.CransipHoe npousseenue.

Cemectp 1.

1. Pewenne Marpuanmix ypasuenuii,

2. Uccnenosanune CJIAY Ha cOBMECTHOCTD K pewmenne metonom IMaycca.

3. BCKTOpHOG npouspeneHne. CMemangHoe IIPON3BEACHHE.

4. OnpeneJIeHHe JIMHEHHOrO IIPOCTpaHCTBA.

5. Jluneiinas 3aBUCHUMOCTE U JIHHEHHas HC3aBUCHUMOCTEL CHCTEMBI BEKTOPOB.

6. basuc n pasmepHOCTS JIMHElHOTO IIPOCT;

YPaBHEHHIA.

7. IlpeoGpazopanue Gaszuca. Marp

Oasucax.

PaHCTBA PELICHHH OJHOPOIXHON CHCTEMBI JIHHEH HBIX

HIa riepexona. Cas13p MEHKIY KOOpIUHATAMH BEKTOpa B pasHBIX

8. Jluneitsit oneparop. Marpuna nmuneiinoro oneparopa. JlefcTBus Hax MUHEHHBIME onepaTopamH.

9. IlpeoGpasosanue Marpupl ONEpaTopa NpH Nepexo/iec K HOBOMY Gasmcy.
10. CoGcTBenHbIe 3HAYCHNUS U COBCTREHHEIE BEKTOPLI THHEHHOTO oneparopa.
11. llpuBenenue kBagparianoii hopMBI K KaHOHHYECKOMY Bugy metomom Jlarpamxa.

L. Tlpsmas na mwtockoctn. Ypasuenue IPSIMOM 110 3a/IaHHBIM 3JIEMEHTAM.
- llsTrunennoe ypasuenue xpusoit BTOPOTO [OpAAKa.
- IpuBenenue k xanounaeckomy BTy 00IIIEro ypaBHeHHs KPUBOH BTOPOro TIOPSIJIKa.
. YpaBHEHHe MI0CKOCTH, HPOXOASIIeH 4epes Tpu ToukH. PaccrosiHue or
- Bsanmuoe pacnonoxenne miockocreit. Vron MEXIY IIIOCKOCTSMH.
- CkpemmBaromuecs npsmsie. PaccTostHie MEXIY HEMHU.

- Haxosnienme Touxu, cummerpranoif nanmoi, oTHOCHTeIEHO IUIOCKOCTY HITH IIPAMOH.
- Lnnuaapuyeckue mosepxuocty u KOHYC BTOPOIO MOPSIIKA.

o]
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. [osepxHocTH Bpamenus.

O 00 o0~

CDOHII OLCHOYHEBIX CPEACTB JUIS II

Cemectp 2.

- Obmmee ypaBHeHHe MOBEPXHOCTH BTOPOrO IOpsKA.

00yYaromuxes o JUCIHIIHHE OGOPMIISIETCS OTAENBHEIM JOKYMEHTOM.

TOYKH 10 MIOCKOCTH.

POBC/ICHUA aTTECTALUH YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIHii

7. YYEBHO-METOJNYECKOE U I/IH(I)OPMAHI/IOHHOEjOBECHE‘—IEHI/IE

JUCHHUITVINHEBI
7.1. Knuroo6ecnewennocrs
Haumenosanue JIHTEpaTypel: aBTOP, Ton KHHUT'OOBECITIEYEHHOCTD
Ha3BaHuWe, BUI U3JaHMs, U3NATEILCTRO W3 aHHs ]
Kommyectro 9K3EMILIAPOB Hanwyue B snextponuoii
u3nanuii B 6ubamnorexke Bal'Y B Submuoreke Bal'y
cootBeTCTBHM ¢ PI'OC BO
1 2 3 4 N
OcHoBuas autepatypa
2015

I Jluneitnas anreGpa u ananuTnueckas
reometpus. [paktukym: Yuebuoe nocobue /
A.C. Bopraxosckuii, A.B, [Tanrenees, - M.:
HHLI MH®PA-M, 2015. - 352 ¢.: 60x90 1/16.
- (Briciee o6pazosanue; bakanaspuar).

| (nepenser) ISBN 978-5-16-010206- |

http://znanium.comfca[aIUizf;)ré_




(2. OCHOBBI IMHEHHOM anrebpsl u 2017 http://znanium.com/catalog/pro
aHanUTHYECKOM reomerpun: YuehHoe duct/558491

nocobue / llepwes B.I". - M.:HUL]
HH®PA-M, 2017. - 168 c.: 60x90 1/16. -
(Boicwiee o6pazosatime: Bakanagpuar)
(O6nosxka. KBC) ISBN 978-5-16-005479-7 |
3.OnemenThl nuHeliHol anreGper: Yueb.- 2017 http://e.lib.vlsu.ru/bitstream/12
npakt. nocobue / O.B. Opewkuna, H W, 3456789/6186/1/01638.pdf
Epkosa; Bnagum. roc. yu-tum. A. . u H. T.
Croneroserx. — Branumup : M3g-o Bal'y,
2017. - 90 c. - ISBN 978-5-9984-0780-2

Hononuutensras Jinteparypa
I. Autonos B.W., JInueiinas anre6pa n 2015 | hup:/Awww studentlibrary.ru/book/
aHANUTHYECKas reoMeTprs. OnopHbIit ISBN9785392168934.htm|
KOHCneKT [DneKTpoHHBIH pecype] : yue6.
nocobue / B.W. Antonos, M.B. JlaryHoBa,
H.1. Jlo6kosa, 10.]1. Maxkcumos, B.M.
CemeHon, 10.A. XBaros. - M. IIpocnexr,
2015. - 144 c. - ISBN 978-5-392-16893-4
2. Jluneiinas anreGpa B npuMepax 1 3afadax: 2015 http://znanium.com/catalog/pro
YuebHoe nocobue / boprakosckuii A.C., duct/494895
[lantenees A.B.,, - 3-e m3n,, crep. - M.;HHUI]
WH®PA-M, 2015. - 592 c.: 60x90 1/16. -
(Bbicwee o6pasopanue; bakanaspuar) ISBN
[ 978-5-16-010586-4

7.2. llepuoanueckue u3nanus
l. Ycmexu maremaTHueckux Hayk, xKypHai PAH (xopmyc 3, aym. 414)

7.3. Untepuer-pecypcenl
1. http://window.edu.ru/
2. http://allmath.com/
3. http:/lib.mexmat.ru/

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE TUCLUATLINHEI

JUls peanusanyu HaHHOM NUCUMIVIMHBI MMEIOTCS CHCIHAILHBIC TIOMEIIEHUS JUIS IPOBEICHHS
3aHATUA  JIEKUHOHHOTO THNA, 3aHATHI IPaKTHYECKOr0 THIIA, IPYNIOBBIX M HHAUBHIYAILHBLIX
KOHCYJIbTALUH, TEKYLUero KOHTPOId TIPOMEXKYTOUHOH ~AaTTECTAllMM, a TakkKe [OMElIeHUs I
CaMOCTOATE/IbHOM paboTel. Jlekuuu mpoBonsTcs B MYTbTUMEMHHON aymutopun 433-3. Ilpaktuueciue
paboTbl MPOBOASTCS B MYIBTHMEAHIHOMN naboparopun  230-3. Jlns  camMocTOSTENBHOM paboTEl
HCIIONB3YIOTCS MOMeELIeHUs OubmuoTtexu Bal'y.

Ilepeuens ucnonp3yemMoro nueH3HORHOIO IIpOrpaMMHOro obecrneyeHus:

1. Microsoft Excel
2. Maple
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Penensenr i / :
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Hanpasienns 02.03.02 «®ynamenransaas undpopMaTuka u MH(DOPMAITHOHHBIE TEXHOIOHI)
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JIMCT MEPEYTBEPK/IEHUS
PABOYEMN ITPOI'PAMMEI JUCIHUILINHDI

PaGouas mporpamma onoGpena na 22~ 2041 yue6ubiit ron
[poroxon sacenanus kadenpet No {  or ijrma

3apexyromuii Kadeapoit / | Cudd |WLQL€

Pa6ouas nporpamma onobpena Ha yuebHBIi rog

[Tpotoxon 3acenanus kademapsr Ne oT rona

3asenytouuii kadgenpoti

Pabouas nporpamma onoGpena na yueOHbIH roj

[TpoTokon 3acenanus kahenper Ne oT roja

3asemyroluii kageapoit




JHUCT PETUCTPAIIAHA U3MEHEHWIA

B pab04yI0 NporpaMMy AUCLMILIUHDI

AJITEBPA H TEOMETPHA |
0Gpa3oBaTenbHON NpOrpamMmbl Hanpasienus noarorosku 01.03.02 «IIpuknagHas MaTeMaTrka U
MH(OPMATHKaY, HanpaBleHHOCTs: «MaTeMaTHiecKkoe i KOMITBIOTCPHOE MOJICITUPOBaHHE,

IPOTPAMMHPOBAHKE U CHCTCMHEIN aHAIN3» (Gakanaspuar) !

Howmep
HN3MCHEHMUS

BHeceHsl u3MeHeHus B yacTu/passiensl
paboueii mporpamMmel

Hcrnonuurens
dUO

OcHoranne
(HoMep M mata npoTokona
3acefaHus Kagenpst)

3as. kadenpoii

Hoonuce DUO



