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Lenn ocBOEHMSs JUCIUILTI
1 (OPMUPOBAHHUE IIPAKTHY
3agauun:

- U3YYUTL OCHOBHBIC 110J10

- HAYy4YUTHCA IIPUMECHSATE H

2.

Hucuunnmnna «Anrebpa u
IpepexBU3uTH TUCHMIIIH

IIPOrpaMMBbl CpejiHero (110

i

1. IEJX OCBOEHUS JUCITAIIJINHBI

JKCHMS JIMHCHHOM anreOpel M aHATUTHIECKOH IreOMeTpHH;
3YYEHHBIE METOBI JUIS PENICHUS IPUKIIAMHBIX 337134,

MECTO JUCIHHUIIJINMHBI B CTPYKTYPE OIIOII BO
TCOMETPHSD) OTHOCHTCS K 6a30BOM 4acTH yueOHOro miaga.

HBI: JIMCUUTIJIMHA ONMPACTCA Ha 3HAHHS IIPEIMETOB OCHOBHOM 06pa3oBaTelbHOM
JTHOr0) 0o611ero o6pasoBaHus: anre6pa, FEOMETPHSL.

HEI <<AJ1re6pa u reoMeTpus, - (l)OpMI/IpOBaHI/Ie HABBIKOB JIOTHYECCKOI'O MBITTUICHM ST
hGCKI/IX HABBIKOB UCIIONIB30BAHUS MATEMATUUCCKUX METO0B U (1)OpMyJ'I.

3. IINIAHUPYEMBIE PE3YJIBTATHI OBYYEHUS 110 JAUCIHUAITIIMHE
IInanupyeMere pe3yapTaThl 0OyYeHHsS IO JUCHUIIIAHE, COOTHECCHHBIE C INIAHUPYEMBIMHA pe3yJIbTaTaMu
ocsoeHusa OITOI1

Kon dopmupyemprx YpoBeHb 0CBOEHUS [Tnanupyemble pe3ynpTaThl O0y4eHHs N0 JUCLUIIIMHE

KOMIIETEHITHH KOMITICTEHI[HAH XapaKTepUIYIOLIHE 3Talbl POPMUPOBAHUA KOMITETCHLIN
(mokazaresn OCBOCHMS KOMITETEHIUH)

OIIK-1 Criocoben HacTrunoe 3Hatk: o6nagaeT 6a30BEIMU 3HAHUSAMM, [10JIYYEHHBIMH B
MTPUMEHSATE 0671aCTH MaTeMaTHYICCKHX HayK.
(byHIIaMeHTaIbHEIE VYMeTh: HCHosB30BaTh Ga30BBIE 3HAHUS U3 00J1ACTH
3HAHUS, TTOJIY4CHHbBIC B MaTeMATHYEeCKHX ¥ HayK B TIPO¢)eCCHOHANBHOM AeATeIbHOCTH.
obractn HmeTh HaBBIKH: BBEIGOpA METO/IOB pEIlICHHS 3a1a4
MaTeMaTHYECKUX U npodecCHOHANLHON AeSTENFHOCTH Ha OCHOBE TEOPETHUECKHX
(W11} eCTECTBEHHBIX 3HAHMM,
HaYK, U HCNOJIb30BAThH
uX B MpoeccHoHambHOM
IesITe/TbHOCTH

OIIK-2 Cnocoben YacrryHoe 3HaTe: pacUIMPeHHBIC 3HAHHUS B OOJIACTH MaTEMAaTHKH;

HCITOJIB30BATh U
afanTupoBaThb
CYIIECTBYIOLINE
MATCMAaTHYCCKHUC
MECTOAbI 1 CUCTEMBI
NpOrpaMMHPOBaHUA 1S
pazpaboTky u
peain3aluy alropuTMOB
pelICHMA NpHKIagHbBIX
3agay

MaTeMaTHYECKHE OCHOBEI, OCHOBHBIC MMOJIOXKEHMSA 1
KOHLICTIIMH B 00/1aCTH IPOrpaMMHUPOBAHMUS;, apXHUTEKTypa
A3BIKOB NPOrPAMMHUPOBAHKS; OCHOBHAS TEPMUHOJIOTHS B
0061acTH IporpaMMHOTO obecneuenus.,
VYMETh: 0CYIIECTBIATE 00OCHOBAHHEIH BEIGOP
MaTeMaTHYECKUX U KOMITBIOTEPHBIX METO/IOB, 4 TAKIKE
HeOOXO0AMMOTO NPOrPAMMHOT0 0GeCTIeYEH S TPU PEILEHUN

3a/1a4 Tpo)ecCHOHANTBEHOMN AeATENLHOCTH,

HMeTh HaBBIKH: NPUMEHEHMS JAHHBIX METOIOB U
IPOrPaMMHOI0 00eCTIeYeH s NP PeLICHHH KOHKPETHBIX

3a7a4.

TpynoemMKoCTh JCUILINH]

4. ObbEM U CTPYKTYPA JTUCITUIIJINHBI
b1 COCTABIIIET 9 3aYeTHLIX €UMHUI, 324 daca

No Haumenosauue vemM u/ian pasiaeson/tem
n/n DU CUNILIRNL

Cemectp

Henena

Buawl yueGuoii paGorul,
BKJ1I0Y 25
CaAMOCTOSITETLHY10
padoTy cTyAeHTOB
H TPyd0eMKOCTb (B
MACAX)

cemecrpa

Obnem yuednoii
padornl,
¢ PHMEHEHTTEM
HHTCPAKTHBHBLIX
METOL0RB
(8 wacax/ %)

®opmbl
TEKYILEr0 KOHTPOJISt
yeneBaemMocTH,
(popma
NPOMEIKYTOUHOM
ATTECTALHH
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1 Martpuusl, Onepanuu {i CBOWCTBa 1 |1 2 |2 7 1/25%
2 CucTeMmbl THHEHHBIX YpaBHEHUH Malbix
nopsyikoB. Ipasumio Kpamepa 1 |2 2 12 7 1/25% |
3 Onpene/uTeny M UX CBOUCTRA 1 |3 2 |2 7 1/25%
4 Ob6paruag Matpuia. PaHr MaTpuiibl. 1 |4 2 |2 7 1/25%
5 CucTeMmsl JIMHEHHRIX YPaBHEHUH. PedTHRr-KOHTPOIL
VemoBust  cywecrsoBaHua  penrenust, | 1| 5-6 4 |4 14 2/25% 1
MeTonb! pelieHus
6 BexropHas anrebpa 1 179 6 |6 15 3/125% i
7 JInHelRBIe npocTpaHcTBa 1 10-12 |6 |6 15 3/25% Pelftuar-xoHTpOIL
2
8 EBKJIMIOBBI IPOCTpaHGTBA 1 13-14 |4 |4 12 2/25%
9 Jlnneinble onepaTopsi 1 15-16 | 4 | 4 12 2/25% _ 1
10 bununefinble 1 kBagparuyHbie GOPMBbI 1 17-18 |4 | 4 12 2/25% PeHTHHI-KOHTPOITE
3
Beero 3a | cemectp: 36 | 36 108 | 18/25% 3auer ¢ oneHkol
15 AHanuTuueckas NeOMETPHS Ha | 2 1-6 6 12 18 4,5/25% Peftunr- l(OH”;]:_)OJlb
TTOCKOCTH 1 .
16 AWanutudeckas reoMeTpHsl B|2 |[7-10 (4 |8 12 3/25% PeliTHHT-KOHTpONE
[POCTPAHCTRE 2
19 MHOXecTBa. 2 11-12 |2 | 4 6 1,5/25%
20 ANreOpandeckne CUCTEMEL. 2 |13-14 12 |4 6 1,5/25%
21 I'pynne! 2 | 1516 (2 |4 6 1,5/25%
22 Kosbua, mons 2 [17-18 |2 | 4 6 1,5/25% Pe#itrHr-kouTpOIb
3
Bceroza2 cemectp: 18 | 36 54 13,5/25% Dk3ameH (36)
Hanuuue B gucummminne KIT/KP
HToro mo gucumninue 54|72 162 | 31,5/25% 3aueT ¢ OUEHKON/
OxzameH (36)

Paspen 1. Marpuns, ompe
Tema 1. Marpuner. Onepg
OmnpejenieHne MaTpHIILL.
YHCJI0, TPAHCIIOHHPOBAHY
MaTpunbl. Exnnudnas mar
Tema 2. Cucremsl JinHeliH
OJtHO ypaBHEHHE C OJIHHN
Ormpesienurenu BTOPOTo |
Tema 3. Onpenenutenu u

Anrebpandeckue
OllpeAeITuTel]

CsolicTBa
npousBeacHus maTpuil. O

Tema 4. O6parnas marpui

Copepixanne TeKIUOHHBIX 3AHATHI 110 AUCIUILTHHE
CEMECTP 1

:IETTUTEIIH,
LUK U CBOMCTBA.

OcnoBHbIe BHABI MaTpull. JICHCTBYS ¢ MaTpULaMu: CIOKEHHE, YMHOKEHHE Ha
¢, yMHOxeHue Matpuil. CBo¥cTBa seifcTBuil ¢ MaTpunamu, [lepecTaHOBOYHEIE
rpuna.

BIX YPaBHCHHH MalbIX OpAaKoB. lpasmmo Kpamepa.

1 Heu3BeCTHRIM. OZTHO ypaBHEHHe ¢ JByMs HemsBecTHRIMU. Crerembl 2x2 u 3x3.
TpeThero nopsaaxos. Ilpasuio Kpamepa.,

HX CBOWCTBA.

[OTIOJTHEHHST U MUHODHL Pasjioxxenue ompefenuTess 0 CTPOKe WIM CTOJIOLY.
eid. Belumcnenme onpepenuTeNeidl  BBICHIMX — MOPSAKOB.. ONpeselnTes
mpeaenuTens BanjepMona.

1a. Panr Marpuiipsr

HesbIpoxxnennas marpur

a. OGparHas maTpuna. AJITOPUTM HaxOKIeHus oGpartHoi marpmisl. CBoifcTea

0OpaTHON MaTpHIIHI. PGLHLIGHHC MaTpPUYHBIX YPaBHEHHH. DJIeMEHTapHbIe NpeoOpa3oBaHust MaTpull. Paur
MAaTPHIBL ¥ €ro BRIYUCIEHHE. MeTox OKaiMIISIONMX MIHOPOB.




Pasznen 2. CucreMsr mune
Tema 1. Cucremn! nuneiir
Cucrempl  THHEHHBIX
OJAHOpOJIHAS,  HEOHOPC
OKBUBAJICHTHBIC CHCTEMD
Tema 2. Meron [aycca.
[Ipsmoit xox mMeTona Iay,
OGpaTHblif X041 MeToza
CHCTEMBI.

Tewma 3. Pemenue HeBbIp
Hesripoxiennast cucrem
IIprmeps! 1yist cHCTEM JId
Tema 4. OmHoponnas cuc
COBMECTHOCTD OJTHOPO/IF
JIOCTaTOYHOE  YCJIOBHE
YPaBHEHHHA.

il

1
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Paznen 3. Bexropuas anre
Tema 1. 'eomeTpuueckne
Onpeneneane BexTopa. |
Komnnanapusie BeKTOpPSI
cucreMa KoopamHart., Ko
KOCUHYCHI. JIuHeHHbIe o1
Tema 2. CxansipHoe npous
Omnpejenenne CKansapHory
IPOU3BEJICHUS Yepe3 KO(
BEKTOPAMH, IIPOCKITHUS Bl
Tema 3. BexropHoe mpon:
[IpaBble n yieBBIE TPOHKH.
Beipaxxenue BexkTOpHOTO
IIPOU3BEICHHSI (yCTaHOBJ'J
TPEYTOJIBHUKA).
Tema 4. Cmemannoe 1po
Onpenenenue cMemmann
npoussenenus. Beipaxen
CMEIIAHHOIO  TIPOU3BE/IE

MHBIX ypaBHenui. Meroas! pemrenus1. Y CioBre CylecTBOBAHMS PEIICHISL

BIX YPABHCHHH. Y CJIOBUS CYLIECTBOBAHUS PEUICHHUS.

paBHEHMH (COBMeCTHas, HECOBMCCTHAs, OIpeleIeHHas, HeolpeieIcHHas,
muas). Marpuunas  ¢opma  3amECH  CHCTEMBI  JIMHEMHBIX  YpABHEHHIL.
. DIleMeHTapHble mpeobpasopanust cucteMsl. Teopema Kpomexepa-Kanerum.

Cca: IPHBEJICHUE CUCTEMbI K CTYIIEHYATOMY (B JaCTHOCTH, TPEYTOJILEHOMY) BHJLY.

['aycca. CpobGonmele n rmaHele HemsBecTHble. OOIee W YaCTHOE pEIIEHHS

(f)I(JJeI-lHBIX JIMHEHHBIX cucTeM. Dopmynsl Kpamepa.

A N JITHEMHBIX YPaBHEHHH ¢ N HEM3BECTHBHIMH. MaTpPUUHBIA CIIOCOG permeHws.
HEWHBIX ypaBHEHUH ManbIX nopskos. Gopmyisr Kpamepa.

reMa JINHEHHBIX YpaBHEHMU,

O CHCTEMBI JIMHEHNBIX ypaBHeHn#. Tpusnansnoe pemenue. Heobxomumoe u

AJisl CYOICCTBOBAHHUA HCHYICBBIX peHICHI/Iﬁ OI[HOpO,I[HOfI CUCTEMBI JIMHEHHBIX

=Opa.

BEKTODBL

limiza Bexropa. Enunudneii Bexrop. Opr Bekrtopa. KommmmeapHbie BEKTOPEL.

JIuneiineie omepanuu Ha)i BekTopamu. IIpoekims BekTopa Ha ock. Jlekaprosa
OpIMHATBI BekTopa. Mojyb BekTOpa M €ro BbIMHcicHME. Hanpapmsoniue

Cpallii HaJl BCKTOpaMH, 3aJaHHBIMA KOOpJMHAaTaMH.
sBEICHNE BCKTOPOB,
) ITPOU3BCACHUS. CnolicTBa CKaJILIPHOTO IPOU3BCACHUA. BLIp&)KCHHC CKaJIApHOT O

pauBaTel. HEKOTOpbIe NPUNIOKEHHS CKATSIPHOTO IIPOUSBENEHUs (YTOT MEKILY
TOpPa Ha 33/IaHHOE HANpaBlieHHe, paboTa HOCTOSHHOM CHITEI).

sBCIICHUEC BEKTOPOB.

OrmpenesieHne BeKTOPHOTo pousBeaeHus. CBOMCTBA BEKTOPHOTO IPOU3BEJICHMUS.
IPOMU3BENCHUA Yepe3 KOOpJMHATHL HeKoTophle NPUIOKEHHS BEKTOPHOTO
CHUE KOJUTMHEAPHOCTH BEKTOPOB, HAXOXJEHHC IUIONIA/M LapalieNorpaMMa U

M3BEJICHUE TPEX BEKTOPOB.

L0 IIPOU3BENCHUS, €ro TIeoMeTpudeckuit cmpicii. CBOWCTBA CMEIIAHHOTO
M¢ CMEIIaHHOTO IPOM3BEACHUS Yepe3 KOOp)HHAThL Hekorophle mpmioKeHus
HUsL  (ONIPeJIENICHHE  B3aMMHON OPHMCHTAlMM BEKTOPOB B  IIPOCTPAHCTBE,

YCTAHOBIEHHUE KOMIIJIaHa
UPAMU/IEI).

PHOCTH BEKTOPOB, ONpPENeTCHHE OOBEMOB IapalIeNenuned U TPeyroabHOH

.
Paznen 4. Jluneiinsie mpocTpancTsa.

Tema 1. Onpenenenue mur
Onpenenenue gHHEHHOD

CIIOKEHHS, aKCHOMBI OTIep
[IpuMeps! uHEHHBIX TTPOC

Tema 2. basuc nunelnoro
Onpenenenust muHeino 3
KOMOHHAIUS  BEKTOPOB.
IIpeobpazoBanue Gazuca.

Tema 3. IloxmpocTpancTse

Omnpenenenne. Ilpumepsl

JMHEHHAST 000JI0YKa CHCT
[IOMOIILIO CHCTEMBI JIMHE
pElUIeHHNE CHCTEMEI TUHEHT

Pasnen 5. EBknunoBs! npo

1eHHOTO IIPOCTPAHCTRA.

) TPOCTpaHCTBA. AKCHOMBI JIMHGHHOTO TPOCTPAHCTBA: AKCHOMBI ONIEpAIlHH
aluy YMHOXCHHS, AKCHOMBI, CBS3BIBAIOIIME ONIEPAIIMH CIIOKCHUS M YMHOIKEHHNS,
TPaHCTB.

npocrpadcTBa. PasmepHoCTh.

ABHCHMBIX M JIMHCHHO HE3ABUCHMBIX CHCTEM BeKTOpOB. Ilpumepni. JlnHeitHas
baszuc. PasmepHocTh  JmMHelHOro mpocrtpaHcTBa, OCHOBHBIE — TGOPEMBL
Marpuna nepexoza. CBa3b MeXIy KOOPAWHATAMH BEKTOPA B PA3HBIX GazHcax.

1 IMHEHHOTO IIPOCTPAHCTRA.

CobcTBenHEIE M HECOOCTBEHHBIE MOANPOCTpaHcTBA. |loAmpocTpaHcTBO Kaxk
eMbl BEKTOPOB. PasMepHOCTL momrpocTpaHcTBa. 3alJaHue IMOJIpOCTPaHCTBA C
MHBIX OJTHOPOJIHBIX ypaBHeHUH. dyHnaMeHTanbHas cucTeMa pemennit. O6iee
IBIX OJJHOPOJHBIX YpaBHEHHUHA.

CTpaHCTBa.




Tema 1. Ckanspuoe npou
Ompenenenne CKaaspHO]
(mmHBL  BekTopa). He
TPEyroJbHUKA.

Tema 2. OpToronannuoct
Omnpenenenue opTOroHall
IPOU3BEAECHUE B OPTOHC
oproroHanm3anuu ['pama

Paszzen 6. JIuneitnoie ome
Tema 1. Onpenenenne mu
Onpenenerue  onepartop
oneparopa. Ilpumepsr s
JeitcTBys Hag TMHEHHEBIM
K HOBOMY 0asucy.

Tema 2. CobcTBeHHbIE 3H
XapaKTepUCTHUSCKHI M
nvHeHHoro oneparopa. O
COOCTBEHHBIX BEKTOPOB, /
Tema 3. Jluneitnsre onep4
OpToroHabHBIA  JTMHEH
oneparop. CuMMeTpuyect

Pazyien 7. bununelinsie u

3BEJICHHE.
"0 npoussencHus. [IpuMepnl ckansgpHBIX IpousBepeHuit. OlpeseneHne HOPMEI
paBercTBo  Komm-bynskosckoro. VYronm Mexay Bexktopamu. HepaBeHCTBO

b BEKTOPOB. OpPTOHOPMHUPOBAHHBIE GA3UCHL.

LHEBIX BEKTOpOB. Teopema [Indaropa. OproHopMupoBanubie 6asucol. CxangapHoe
PMHpOBaHHOM Oaskce, HOpMa BEKTOPAa M YroJl MExIy Bekropamd. llponecc
-[TImunra.

PATOPEL.

HEHHOIO OIepaTopa, OCHOBHBIEC CBOMCTBA.

a, JEHCTBYIOLIErO B JIMHEHHOM mpoctpaHcrse.  OupeneneHue IHHEHHOTO
MHEHHBIX OmeparopoB. MaTphlla NMHEHHOTO omeparopa B JIaHHOM Oasmce.
1 oneparopamu. IIpeobpasosanne MaTpPUIBI THHEHHOTO OIEPATOPA IIPH IIEPEXO/IE

AYEHHS ¥ COOCTBEHHBIC BEKTOPHI IMHEHHOTO OIEpaTopa.

HOTOWICH JIMHCHHOro omnepartopa. Ompenenenue CcoOCTBEHHOIO 3HAYCHUE
npenesieHrHe coOCTBEHHOTO BEKTOpa JIMHEHHOTO oneparopa. CXeMa HaxOKIeHUsI
(maronanusanus MMHEHHOTO omeparopa.

TOPBI, ICHCTBYIOMHE B €BKIIMAOBOM MIPOCTPAHCTBE.

Ablid - omeparop. OproronanbHas wMartpuila. CaMOCONPSIKEHHBIN  JTMHEHHEBIH
cast MaTpuita. CBOMCTBA CaMOCOIPSDKEHHOTO OTIEPATOPa.

KBaJpaTHuHble GOpPMEL

Tema 1. bununettisie Gopmer.

Oupenencuue OGuauHeln
[Ipeo6pasoBanue marpur
OmnuHeRHbBIe HOPMBEIL.

Tema 2. Kpagpatnansie |
Onpenenenune kBazparuy
ONPENENICHHOCTE  KBaIpa
opmel. IIpuBenenne xpa
Hopmanwublit BEI KBajpal

Pasnen 8. Ananwrudeckas
Tema 1. Cucrema xoopaur

oif dopmer. Ilpumepbr Guimmeifabix GopM. Marpuna OGuuHeHHOR (HOPMEL
16l OMJIMHEHHOH (QOpMBI NpH Iepexofie K HOBOMY Gasucy. CHMMETpHYCCKHE

OPMBEL.
oM (opmer. MaTpuna KBagpaTuyHoit GopMel B faHHOM Gasuce. [1oM0kKnTeIbHAS
rn4Hoi  opmbl. Kpurepuit Cunbecrpa. KaHoHMdeckmit BUA KBaJpaTHUHOMN
APAaTHIHON GOPMEI OPTOTOHANLHBIM IIPEOOPA3OBAHHEM K KAHOHHHYECKOMY BHLY.
IHYHON (DOPMEL 3aKOH HHEPIUU KBEIPATHYHBIX HOPM.

CEMECTP 2

reoMeTpusda Ha IIJIOCKOCTH.
14T Ha IIJIOCKOCTHU.

IIpsmoyronbHast cucrema KOOPOMHAT HA IUIOCKOCTH. IJojsipHas —cHcTeMma KoopnuHaT. OCHOBHbBIC

[IPUITOKCHUI METO/a KOO

JaHHOM OTHOHNICHHH, IJIOII

Tema 2. IIpamas na mrock

Obmee ypaBreHHE UPSIMO

JAMHAT Ha IJIOCKOCTU: PACCTOSHUC MEXIY ABYMs TOUKAMH, JIEJICHHE OTPE3Ka B
141 TPEYrojbHuKA. JInauu na miockocru. [lapaMerpudeckoe ypaBHeHNE THHIH.
DCTH.

i Ha mIocKocTH. BekTop, mepneHIuKySIpHBIA IIpsMol. VpaBHEeHHE HPIMO 110

ABYM ToukaM. IlapameTpyucckoe ypaBHeHHE HPSMOM. YpaBHEHHe NPAMOH ¢ YITOBBIM KO3((HIIHEHTOM.

YpaBHEHUE MPSMOIL B OTp
Ha IUI0CKOCTH. PaccTosiHug
Tema 3. Kpuseie BToporo 1
Kanonuueckoe ypaBHeHME
YypaBHEHHE 3JuHICa. boi
JUTHIICA. ODKCHEHTPHUCHTE
['anepGoura.

DoKycHI.
JedictBuTenbHas U MH

OKCHEHTPUCHTET ¥ JUpe

>skax. Hopmanbnoe ypasnenue npsivoit. BzanMHoe pacriosnioxkenne ABYX OPSIMBIX

> OT TOYKH 10 HpSIMOﬁ. HOHYHHOCKOCTI/I, 3aJaBacMbIC HpHMOfI.

10psIKA.
OKpyxHocTH. Jyunc. Poxycel. Paccrostaue mexay pokycamu. Kanonmdeckoe

plIas W Majas moiayocd. bonbmas m mamast ocu. llentp smmnca. BepimmHb!

T U JUPEKTPUCHI JJUIHICA. OKCHEHTPHCUTET KaK Mepa CKaTusl SIUIAICA.
J"aCCTo;{HHe MeXIy (oxycamu. YpaBHEHHE THUIIEepOOJIbL.
Mas  monyocd. JIeHCTBUTENbHAas W MHUMAas OCH. Bepliuubl runepGoib.
KTPUCBL THICPOONBL. ACHMITOTEL THICPGONLL. PaBHOCTOPOHHSSA rurepoora,

Kanonmyeckoe




OKCLIEHTPHUCUTET U JIHPE
napaboJiel. Kanornueckos
Tema 4. [IpeoOpazosanue
[Tpeobpaszoanue omnoi

CTapbIMH U HOBBIMH KOO
Tema 5. Obmee ypaBuen
Beipoxxnennsie kpuBble
KPUBOH BTOPOTO MOPS/IKA
Tema 6. llpumenenue Ks:
KpHBOH BTOPOTO MOPsIIKa

Pasnen 9. Ananutnyeckas
Tema 1. YpaBuenue miocy
OOmee ypaBHeHWe ILIOC
HacTHBIC Ccniyyaum pacmd
IJIOCKOCTH B OTpe3kax. H
TOYKH JIO IIJIOCKOCTH. Y
IUTOCKOCTEH. YTON MLy
Tema 2. YpaBuenwue mpsm
Kanonnueckoe ypasueHH
npsaMoi. Ilpsmas kakx sw
npsmMoi. Bsammuoe pac
NpoXonsamell depes AB
CxpeluBaromuecs mpsms,
Tema 3. [psamas u mtocko
BsaumHoe pacnonoxenne
Haxoxienne mpoekium 1
IPSIMOH H IIJIOCKOCTBIO.
Tema 4. [TosepxtocTy BTO
BrIpoixxJieHHBIe OBEpXH

u
L

-

kTpuckl runepbonst. [lapabona. @oxyc. Hupektprca. Bepmmna mapabonsr. Ock

ypaBHenue napabosl. [Tapamerp mapaGonsr.
CHUCTEMBI KOOPIMHAT.

MPSIMOYTOJIBbHOW CHCTEMBI Koopiuuar B Apyryio. Ilapamtenbubiii neperoc oceit
koopauHat. CBs3b MC}K)]L
P

CTapbIMH M HOBBIMH KOOPAMHATAMMU. HOBOpOT ocent Koop/JauHar. CBs3b MEXKIY
HnHaTaMu.

€ KPHUBBIX BTOPOI'0O nopstaka.

BTOPOI'c mopsiaxa. HCBBIpO)KI[eHHBIe KPHBBIC BTOPOT'O HOpPsIKa. le'/IBe,Z[eHI/Ie
K KAaHOHHYECKOMY BHAY € IIOMOIITBIO npeo6pa3033HI/151 KOOpIHuHAT.

VIpaTHYHBIX (HOPM B TEOPHH KPHBBLIX BTOPOTO Mopsnka. IIpupenenne ypaBHeHns

K KAHOHHYECKOMY BHUIY C IIOMOIILID TCOPUHN KBaApPATHIHBIX (I)OpM.

rCOMCTpPUA B IPOCTPAHCTBE.

(OCTH B IIPOCTPAHCTRE.

coctr. Hopmannb mmockocT. Pacmonoikenue ToYeKk OTHOCHTENBHO IUIOCKOCTH.
JIOKEHUS  TLIOCKOCTH. YPaBHEHUsS KOOPAMHATHBIX IUIOCKOCTEH. YpaBHeHHE
OpMalbHOE ypaBHECHHUE IIockocTi. HopMupyromuit muoxurens. Pacctosame ot
ABHCHHE IUIOCKOCTH, IPOXOASIICH 4Yepe3 TpHM TOUYKH. B3auMHOE pacrolioKeHHe
JABYMsI INIOCKOCTSIMH.

O B IPOCTpPaHCTBE,

¢ npamoi. Hampasmsommii BexTop mnpsimoit. Ilapamerpudeckue ypaBHEHuUs!
HUSI TI€peceyeHus ABYX Iutockocredd. Ilepexox K KaHOHMYECKUM ypaBHEHHAM

T0JIOKCHHE TPAMBIX. YTON MEXAy OBYMsS ULPSMBIMA. YpaBHEHHE TIpsIMOil,

=

TOYKH. KOMHJTaHapHBIG IIPAMBIC. Ycnosue KOMIINTAHAPHOCTU  MPAMBIX.
ie. Paccrosinue MEXIY CKPCIIUBAKOIIUMUCI NIpsMBIMH.

CTh B IIPDOCTPAHCTBEC.

HpHMOﬁ H TIJIOCKOCTH. HaXO)KILeHHG TOYKH IIEPCCCUYCHUS Hp}IMOﬁ H IINIOCKOCTH.

'O4KHW Ha IIOCKOCTD, HaXO)KI[eHI/I'S OPOCKIMK TOYKHU HaA IIPSIMIO. Yron MEXTY

pOro 1opsyIKa.
DCTH  BTOPOro mopsnka. HeBBIPOXICHHBIE HOBEPXHOCTH BTOPOTO ITOPSIKA.

Kanonuueckue YPaBHCHHSI JJIMUIICONTA, OJTHOIIQJIOCTHOTO mnep60nonna, ABYIIOJIOCTHOTO FI/IHGP60)IOI/I,I[3,

KOHyca BTOPOTO  IIOp

SINTHITHYCCKOTO ITUIIMHJIP

Paznen 10. Anre6pauyeck;

Tema 1. MuoxecTBa.
MuoxecTBO, mnycroe MH
(nomosiHenvs), JleKapToBa

oToOpakeHn!. Accoruarn

MHOXecTBa. Teopema Kamr
TeMa 2. AnreOpanyeckue

Oneparun Ha MHOMKECTBE
snemeHT. [lomyrpymnma. Mg

Tema 3. I'pymier

Omnpenenenue rpynmsl. Af

rpynnel. Ioarpymma. In
TPEYrojIbHUKA,

JKa, QJUTUIITHYCCKOTO Hapa6on01/ma, THH€p6OHI/I‘-IeCKOFO

a, THIICPOOINYECKOro MIIMHpA, HapaboIMYecKoro HIHHPA.

napabonouna,

1€ CTPYKTYPEL.

bectBo. TTonmuoxectso. Onepamuy oGbeMHEHNS, NEPECEUCHUS, PA3HOCTH
npousBencHusa. OToOpakeHHEe MHOYKECTBA B MHOKeCTBO. bueknus. Kommosuims
BHOCTE KoMitosuimu. O6paTtHoe oToOpaxenue. MomuocTh MHOMXeECTBA. CUeTHEIE
ropa 0 MHOXECTBE BCEX ITOJIMHOYKECTB.

CHCTCMBI,

. ACCOLMATUBHBIC M KOMMYTATHBHBIC ONCPALMM. EAMHUYHELA (HeHTpaibHbIH)
HOJ1. OOpatHEIit amement. O6paTuMeli snemMeHT. OTHOMIEHHE Ha MHOKECTRe.

renea rpynmna. Ilpumepst rpymm. Ilenast cremens snementa rpymisl. [lopsimox
cmadeckas rpynna. I'pynna mopctaHoBoK. I'pymma cuMmeTpuii IpaBHIIBHOTO




Tema 4. Konbita, mous.
Onpenenenne xombna. I]
ssieMeHT. OOpaTHMEBIC 3
KOMIUICKCHBIX umcen. e
KBAJIpATHBIX YpaBHEHUI B

Paznen 1. Marpunel, omp
Tema 1. Marpuust. Omneps

JlelicTBUs ¢ MaTpHIlamMu;

MaTpuyHEIi MHOTOYIIEH,
Tema 2. Pemenue crucrem
Tema 3. Brruncnenue ony
Tema 4. Berancnenue o6p

Pasnen 2. Cucremsr JiHe

Tema 1. Pemenme CJIA

CHCTEMBI TUHEHHBIX ypaB
Tema 2. Pemenne CJIAY

Paspen 3. Bexropuas anr

Tema 2. Ckansipaoe tipon
Tema 3. BextopHoe mpom
Tema 4. Cmemannoe upor

Pazyien 4. JIuneitnsie mpg
Tema 1. Onpenenenue mu
Tema 2. Bazuc smuHeiinoro
Tema 3. opnpocrpancTs

Paszpen 5. EBKInMmoBsI mpq
Tema 1. Cxansiproe mpouns
Tema 2. OpToronamsuoct

Paznen 6. Jlunelinsie orej
Tema 1. Onpenenenue nui
Tema 2. CoberBeHmbIe 3H:

Paznen 7. Bununeiinsie u

Tema 1. bununeitasie dop
Tema 2. Kpagpatuunsie ¢

Pazgen 8. AHanuTHueckas

Tema 1. Cucrema xoopaun
Tema 2. YpaBuenue npsmg

Tema 3. Kpussie BTroporo
Tema 4. ITpeobpazosanne

Tema 5. O6miee ypaBuerue
Tema 6. [Ipumencuue kBaj

Pazzen 9. Ananutuyeckas

[pumepnr konen. Koo ximaccoB Berderos. Jenutens Hyns. HUNBIOTCHTHBIHR
nemeHTbl Konbla. Onpenenenue noms. Ilogmone. Pacmmpenme mons. Iloie
OMeTpudecKas HHTeprperanus. Ouepanus conpspkeHus, Pernenue ITHHEHHBIX U
MOJIE KOMIIJICKCHBIX YHCE].

Conepma}me MNPpaAaKTHYCCKUX 3aHATHIH 110 JHCIUILTHHE

CEMECTP 1

CIETTUTEIIH.

11T 1 CBOHICTRA.

CIIOXKEHHE, YMHOXCHHE Ha YWCJIO, TPAHCIOHHMPOBAHWE, YMHO)KCHHE MATPHIL.

JMHENHBIX yPaBHEHUH MaIbIX IOPSIKOB 110 Ipasuiy Kpamepa.
e leTINTEIIEH.
aTHON MaTpuIel. Pemenue MaTpuynbIX ypaBHEHMH,

MHBIX ypaBHEHUH. MeToxs! pelnenns. Y clIoBre CYyLIECTBOBAHUS PEICHHS.

\Y MAasbIX IOpSANKOB MAaTPHYHBIM CHOCO60M. COBMECTHBIC M HECOBMECTHBIE
HEHUH,

meronom [aycca.

eOpa.
3Be/ICHUE,
3BEJ/ICHUE.
13BEJICHUE,

CTpaHcTBa.
HEHHOI'O IPOCTPAHCTRA.
IIPOCTPAHCTBA. PazmepHOCTS.
a JIMHEMHOTO IIPOCTPaHCTBA.

)CTPAHCTBA.
BEJICHHE,
b BEKTOPOB. OpTOHOPMHPOBAHHEBIE GA3UCHL.

DATOPHI.
1CHHOTO OllepaTopa, MaTpUIla IMHEHOT0 OIleparopa.
ICHUS M COOCTBEHHBIE BEKTOPBI THHEHHOTO OllepaTopa.

KBaIpaTHYHbIe GOPMEL
MBI.
OPMBL

CEMECTP 2

reOMeTpHs Ha TIOCKOCTH.

ar Ha IJIOCKOCTH.

i Ha INTIOCKOCTH.

opsaKa.

CHCTEMBI KOOP/IHHAT.

® KPUBBIX BTOPOTO TTOPSIIKA.

PaTHYHBIX POPM B TEOPHH KPHBLIX BTOPOTO TIOpsIAKA.

Ie€OMETPHSL B IPOCTPAHCTBE.




Tema 1. Ypasuenue mioct
Tema 2. VpapHenue npsam
Tema 3. Ipamas u mnocka
Tewma 4. TTosepxHocTH BTO

Paszpen 10. Anrebpanueck
Tema 1. MuoXecTBa.
Tema 2. Anrebpanueckue
Tema 3. I'pymnmsr.

Tema 4. Konpia, mos.

B IIpCIIoJaBaHUKN JHCITHIL,
TCXHOJOI'MM KaK TPpagHuIIH(
AKTHBHBIC U HHTCPAaKTHBH

HHTY

6. OHEHOYHb
INPOMEXKYTOYHOU
METOJUYECKO

Bonp

PeliTuHr-konTpoae |
Matpuusl. JlecTRus |
MuHope! 1 anreGpany
ITpasuno Kpamepa.

HesblpoxxreHHas MaTp

PeliTuHr-xouTpoanL J
Ves10BUS COBMECTHOCT]
Pewenne CJIAY meto

(OCTH B IIPOCTPAHCTRE.
Oi B IIPOCTPAHCTBE.

CTh B IIPOCTPAHCTBE.
poro mopsiaka,

1€ CTPYKTYPBIL

CHUCTCMBEI.

5. ObPA3OBATEJIbBHBIE TEXHOJIOT'UH

JTHHBI <<Anre6pa U TCOMETPUs» UCIIOJIB3YIOTCA paBHOO6p8.3HBIe 06pa30BElTCJ'IBHI>I€

DHHBIC, TaK ¥ C IPUMEHCHUEM aKTHBHBIX ¥ MHTEPAKTHBHEBIX METO/I0B 00YUEHHA.
BIC METOJBI O0YUCHHUS:

>PAKTUBHEBIE JIEKITHH (TTO BCEM TEMaMm).

IE CPEACTBA JJISI TEKYHIEI'O KOHTPOJISI YCIEBAEMOCTH,
ATTECTAIIUHA ITO UTOI'AM OCBOEHUS AUCITUITJINHLI 1 YYEBHO-
)E OBECITEYEHHUE CAMOCTOSITEJIbLHON PABOTBI CTYJIEHTOB

Texymuii KOHTpoOIL yeneBaemocTu
)ChI K PEATHHT-KOHTPOJII0 3HAHUIT CTY/IEHTOB.

Cemectp 1.

Nal

a7 MaTpuuaMy. BerauciieHHe 3HAYCHHS MATPUYHOTO MHOTOYJIEHA.
CCKHE AOTIONHEHHUS. Pasioyenne onpeaeanTeNs o CTPOKE WiK CTOBLLY.

uta. OGparnas Matpuia. PelueHue MaTpUYHBIX ypaBHEeHHUiL.
No2

1 1 HecoBMmecTHocTy CJIAY.
iom [aycca.

Honstie Bektopa. KogpanHaTs! BekTOpa.

CKaJ'IHpHOG npoussene

PeiiTuar-konrpoan
JlvnelHas 3aBUCHMOCT
baszuc. PazmepHocTs 51
IlpeobpazoBanme 6asu
Jlnuelinellt oneparop.

Hue. BeKTopHOC NPpOU3BECJICHHE. CMelannoe TNPOU3BCACHME.

o3
b ¥ JIWHEHHas HE3aBHCHMOCTD CHCTEMB! BEKTOPOB.
THEHHOTO IPOCTPaHCTBA.

ca. Marpuua riepexonia. Ca3b MeXIy KOOpANHATAMH BEKTOPA B PA3HEIX Ga3Hcax.
Matpuia nrHetHOTO omeparopa.

Peiirunr-kourpoan |
Paccrosinne mexy as

Cemectp 2.

Nl

M TOUKaMH. I[e.neHne OTpEe3Ka B IaAHHOM OTHOLIIEHUH.

Paznuunsie Buusi ypaatemflﬁ OpsMOi Ha TIIOCKOCTH.,

Paccrosinne ot TOYKH
Kpusble BTOpOro nops

PeiiTnur-konrpons |
Pasznuunsle BUIE ypas

Paccrosaue ot Toukn J
[Ipsivas B mpocTpaHceTH
[Tpamasn kak JIUHUSA Nep

HaxosxaeHue Touku ne

10 OpAMOH. B3anMHOe pacronokeHHe mpAMBIX Ha IIOCKOCTH.
JIKa: 3JUInIie, runepbona, napaboa.

No2

HEeHUH TJIOCKOCTH B IpocTpaHcTee. HopMaiib MI0cKoCcTH.
0 TIOCKOCTH. B3auMHOE pacnonoxeHue NaoCKOCTeH.

e. Kanonnueckue ypasnenns. Hanpasusiromwii Bektop.
€CeveHNs IBYX [INIOCKOCTEH,

peceyeHns NPsIMO M IIOCKOCTH.

Peiitunr-konrpons N3
MuoxecTso. [ToaMHOMeCTBO, Onepauyn Hag MHOKecTBaMH. MOIHOCTE MHOYKECTBA.

AnreOpanyeckune cuere

Mbl. Oniepatmu na MHokectBe. [Toyrpynna. Monous,




['pynna noactanosok
Koinbua knaccos BerueToB.
ITone KOMIUIEKCHBIX HHCE],

HpomemyTquaﬂ aTTeCTalNg Mo HTOraM OCBOEHHS AUCUHUTINIHHbI

Cemectp 1.
Bonpocsl K 3a4eTy ¢ OueHKO

Onpenenenne marpuiibl. Onepamyu Hag Matpuiamy. CBoicTBa oNepalmil Hajl MaTpUIIAMHU.
Onpenenurens n-ro nopsigka. CBoMCTBa ompesenuTeneii.
O6parnas matpuia. CpoifcTBa 0GpaTHON MaTPHILLL.

Panr mMarpuuel. DneMeHTapHble Mpeobpasosanns MaTpULbsl. CIOCOGH! BbiYHCIEHHS paHra MaTpHIbI.
CHCTeMBI JIMHEHHBIX ypaBHEeHHi, KpuTepuit cCOBMECTHOCTH CHCTeMBI THHCHHBIX YPaBHEHHH
CriocoGn! pewenns CJIAY: meton aycca, dopmyst Kpamepa, MeTon  oGpatHoit MAaTpHILEL.

ONHOPOAHEIE CHCTEMBI TMHEHHBIX YPABHCHMH.

Bexropel. JInnelnele pniepanuy Han BekTopamu. KoOpauHaTel BeKTOpA.
CxanspHoe mpousBesigHue.

BekropHoe npoussengHye. CMelllaHHOE IPOU3BeIEHHE.

Jlunekinoe npoctparcrso. basuc. KoopaunaTsl.

IIpeobpasosanne KOOPANHAT BEKTOPA MIPH MEPEXO/IE K HOBOMY GasHcy.
TloanpocTpaHcTBa JIHIEHHOTO IPOCTPAHCTRA.

Esxnunoro npocrpan¢tso. Hepasencrso Kown-ByHskoBckoro.
OpToroHansHOCTh BEKTOPOB. OPTOHOPMHUPOBAHHEIIT Ha3HC.

JInneliHblii oriepaTop. Marpuua nuHeHOro oneparopa.
[IpeobpasoBanne MaTPHLIBL ONIEPATOPA NP TIEPEXOE K HOBOMY GazHCy.
JleHACTBHA Hafl IMHEHHBIME OTIEpaTOpamH.

CoGcTBeHHbIE 3HAYEHHA 1 COGCTBEHHBIC BEKTOPBI IMHEHHOTO oneparopa.
JIuneiiHble onepaTops|, ISHCTBYIOLINE B CBKIUI0BOM MPOCTPAHCTBE.
bununeiinsie u kBanpaTHiHble GOPMEIL.

Cemectp 2.
Bonpoce! k 3x3ameny

[1pamas Ha mwiockocTi: obluee ypaBHEHHE, YPABHEHHE C YIIIOBLIM K03(bHIHeHTOM, YpaBHEHHE B OTPE3KaX, HOPMATHHOE
ypasHeHue. ['eomeTputecKnii cMBICH yrioBoro ko3¢ duuenTa.

PaccrosHue OT TOuKH 10 IPSMOH.

BsanMHoe pacnonoxefine IpAMBIX Ha MIIOCKOCTH, YTOJ MEXTY NPSMBIMA.

OOwiee ypaBHeHHe KpHBOH BTOPOTO NOPAAKA.

Ommnce. Kanonnueckge ypaBHeHue. OCHOBHBIE XapaKTEPUCTHKH.

[vnepGona. Kanonwuugekoe ypasHerwe, OCHOBHBIE XapaKTePUCTHKH.

IlapaGona. Kanoruegkoe ypasHenne, OCHOBHbIE XapaKTEPUCTHKH,

[Tnockocts B mpoctpaticree. Hopmais miockocty, B3auMHuoe paciionoikeHne miocKocTe.
PaccrosHue OT TOYKH J10 TWIOCKOCTH.

[Tpsamas B npoctpancThe. Hanpapisonmit Bektop. B3auMHOe pactionokeHue IpsMbIX.
BsanmHoe pacmonokefyie npsaMolt W MIoCKOCTH.

Onepaunn Ha maoxKecTse. [lonyrpyra. HeitTpansaelit sneMent. Monous,

O6parumble anemenTs|. I'pynmsl. AGeneBs! rpy bl

Konbua. Jlenurenn HyNis v HUIEMOTEHTHEIE SJI€MEHTBL.

[Tone. Tlone koMmueKEHBIX YHCeEN.

CamocroaTensHast paGoTa CTYIeHTOB

3apanus gna CPC.

Cemecrp 1.

. Belaucaenue onpenenurens 4 nopsaka.
. Pelrenne MaTpuaHBIX ypaBHCHHIA,
. Crcrema nunelnpix| ypaBHeHMI 3X3: npasmio Kpamepa, MaTpi4HbI METOL, METON T"aycca.
. Uccnenosanne CJIAY Ha coBMeCTHOCTB U pemenne MeTonoM [aycca.
. Jluneitnas koMGuHalns BeKTOpoB. KomHHeapHOCTh BEKTOPOB.
- CkansipHoe npoussepienyie. BexropHoe nponssenenne. CMeNanHOe PON3BELCHHE.
. Onpenenenre JIMHEHHOTO IPOCTPAHCTBRA.
- JInvieiitas 3aBUCMMOCTh W INHEHHAs HE3ABUCHMOCTb CHCTEMbI BEKTODOB.
- basne n- pasmepHocTs INHEHHOrO MPOCTPAHCTBA PELICHHIA OXHOPOAHOM CHCTEMBI JTHHEHHBIX YpaBHEHMUIL.
10. IIpeobpazosanne Gasnca. Matpunia riepexosa. CBA3b MEXKLy KOOPAMHATAMU BEKTOPA B Pa3HBIX 6a3uCcax.
11, JIuneiineiii onepatop. Marpuua JinHeiinoro oneparopa. JleHcTBUS Ha/l IMHEWHBIMY orepaTopamu.,
12. TTpeoGpasosanue MaTpHIIb OTIEPATOPa MIPH MEPEXOAE K HOBOMY Gasucy.

OO kR W —
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13. CoberBernble 3HaeHNs M COOCTBEHHBIE BEKTOPBI TMHEHHOTO OTIepaTopa.
14. Tlpusenenre kpanpaTaHON GOPMBI K KAHOHUUECKOMY BULY METOAOM Jlarpania.

CemecTtp 2.

- [lpamas va nnockodTh. YpaBHEHME MPSAMO#l 10 3aHAHHEIM 1€MEHTAM.

. IIaTnunenHoe ypaBteHre KPUBOii BTOPOTO NOPSAIKa.

- lIpyBeieHHe k KAHQHUYECKOMY BHJIy OOUIET0 ypaBHEHN KPMBOM BTOPOTO IOPSAKA.

. BzaumHoe pacmoso

~NON BN —

o0

. Hnnunapudeckue
8. IToBEpXHOCTH BpalleHus.

9. Obluee ypaBHeHHE MOBEPXHOCTH BTOPOTO MOPA/IKA.

DOHJI OLEHOUHBIX CpeucTn

. YpaBHeHne nnocon:

JUCIHUILIHHE O(bOpMIIHeTC}I OTAELIBHBIM JIOKYMEHTOM.

TH, IPOXOASLIEH Yepes TpH TodkH. PaccTOSHUE OT TOUKH JI0 INIOCKOCTHL.
KEHHE MIIOCKOCTEH. YT0NI MEeXIY MIOCKOCTAMH.
. CxpeluBaroutuecs psamelie. Pacctosune MexLy HUMA.

- HaxoxieHne TOUKH, CUMMETPUYHON JaHHOM, OTHOCHTENBHO MIIOCKOCTH VIH TIPAMOI.
noserHocm ¥ KOHYC BTOPOTO MOPS/IKA.

Isl TIPOBENCHNA ATTCCTALMY YPOBHA C(OPMHUPORAHHOCTH KOMIIETEHIMH 00YYalommaXcsl 1o

7. YHEBHO-METOJAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCIHUTTIJINHBI

7.1. Knuroo6ecneueHHOCTD

Haumenoauue nurepatypsi: anTo|

y HA3Banne, pua

H3AAHRBL, H3AATENLCTRO

T'oa
H3AAHUA

KHHUTI'OOBECHTIEYEHHOCTH

Konnuecrso sk3emnasipos u3aauuii 8
oundaunorexe Bal'Y B cooTBeTeTBHY €
oroc Bo

Hanuuue B 3necrponnoii
6ubnuoree Bal'y

2

3

4

OcHoBHas nuTeparypa

1. JInuetinas anreGpa v aHanuTAYECKas

reomeTpus. [IpakTikym: YuetH

o€ mocobue /

A.C. boprakosckuit, A.B. Ilantenees. - M.
HHL MHDPA-M, 2015. - 352 ¢.: 60x90 1/16.

- (Bolicnuiee obpazosanue: Bakaj
(nieperuiet) ISBN 978-5-16-01()

aBspuar).
206-1

2015

http://znanium.com/catalog/pro
duct/476097

2. OCHOBBI TUHENHOH arebpsl
aHaJMTHYECKOH reomerpun: Ve
noco6ue / Ulepwnes B.I'. - M.:
HH®PA-M, 2017. - 168 c.: 60X
(Bercmiee o6pasopanue: bakana
(O6noxka. KEC) ISBN 978-5-1

]
ebHoe
HUIT

90 1/16. -
BpUaT)
6-005479-7

2017

http://znanium.com/catalog/pro
duct/558491

3.DneMenTHl THHeHHON anre6pi
npakr. nocobue / O.B. Opetrku
Epkosa; Bnaaum. roc. yH-T um.
CroneTorbIX. — Biiaaumup : Mz
2017.-90 ¢c. - ISBN 978-5-998

1: Yueb.-

Ha, H.H.

A TuH.T,
1-80 Bal'V,
4-0780-2

2017

http://e.lib.vIsu.ru/bitstream/12
3456789/6186/1/01638.pdf

JlononHuTeNbHAS IMTEPATYpa

1. Anronor B.U., JIuneitnas an
aHannTUiecKas reomerpus. Omn

KOHCMEKT [DAEKTPORHBIIA pecyp

nocobue / B.W. Anronos, M.B.
H.H. Jlobkosa, 10.]]. Makcumo
CeméHos, F0.A. XBaToB. - M. :

rebpa u
JPHBIA

c] : yue6.
JlaryHnoga,
5, B.M.
Ipocnekr,

2015. - 144 c. - ISBN 978-5-392-16893-4

2015

http://www,studentlibrary.ru/book/
ISBN9785392168934.html

2. Jlunelinas anre6pa B mpumep

Aax K 3agayvax.

YuebHoe nocobue / Boprakosckui A.C.,

ITanTences A.B., - 3-e u3n., cTe
HH®PA-M, 2015. - 592 c.: 60x
(Bricuiee ofpazosanne: bakana
978-5-16-010586-4

p. - M.:HHUI]
D0 1/16. -
ppuaT) ISBN

2015

http://znanium.com/catalog/pro
duct/494895

7.2. Ilepnoguyeckue u3naHUs

VYcenexu maTemMaTiy

CCKUX Hayk, xypHan PAH (xopuyc 3, ayx. 414)




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

8. MATEPHAJIE

JEKIIMOHHOTO THIIA, 3aH
TEKYIIEro KOHTPONS U Iif
Jlekuuu mpoBomsTCH B
MYJILTUMEIUUHON  mad(
Oubnmorexu Bial'V.

Iepeyens ucronn3yemor
1. Microsoft Excel
2. Maple

Pa6ouyto mporpammy coc

Peuensent
(upencraBuTEeNnh paboTOAA

[Iporpamma pacemoTpena

[IpoToxos No )\ 01

ATUH [PaKTUYECKOro THIIA,
DPOMEXKYTOYHOU aTTECTALlUM, a TAK)Ke MOMEINEHHS JUIS CaMOCTOSTENLHOM paloTEI.

TaBHJI CT. Ipenojasarens kapenper ®Aull Epxosa H.U.

> HO-TEXHUYECKOE OBECHEYEHUE TUCITUILIUHBI
J1s peanusanyn JaHHOK

AUCHUIIIIMHBL UMEIOTCS CICIUAIBHEIE [TOMEINEHUS JUIS IIPOBENCHUS 3aHATH
IPYIIOBBIX W HMHIMBMJIYAIBHBIX KOHCYILTALMIA,

MYIBTUMCAMARON aynuropun 433-3. Ilpaktudecknme paGOTHI IIPOBOIATCS B

oparopun 230-3. Jlist  caMOCTOSTEBHON paGoThl HCIONB3YIOTCS MOMELISHHS
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