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[lenm ocBoeHn
JIOTHYECKOTO
MaTeMaTHICCKHX
3amaun:

- U3Y4YHUTh OCHOB
- HAYYUTBLCS IIpU

1. IEJU OCBOEHHA ANCIUITIJINHBI

I/IJ! JUCHHUILJIMHBI
BINIJICHUS H

«Anrebpa W
dbopmupopanue

T€OMETPHSI» bopmMupoBaHNe HABBIKOB
[[PAKTHYECKUX HABBIKOB  HCILOJIB30OBAHUS

METOJI0B U (hOPMYIL.

1BIE ITOJIOXKCHUS JINHEHHOW anre0phl U aHaIMTUUECKOU TeOMETPUH;
MEHATH H3YYEHHBIE METOBI JJI PEIICHUS IPUKIAAHBIX 3a0a4.

MECTO JUCHUILIJINHBI B CTPYKTYPE OIIOII BO
nredpa ¥ TeOMETPHsT» OTHOCUTCS K 6a30BOH 4acTH yuyeOHOTO IIaHa.

2,
Jucnurmaa «PT
IlpepeKBU3UTHI |[MUCIUILIUHBIL:
00pazoBaTenbHOW — IPOTPaAMMEI
I'EOMETPUH.
3. IJL;

Ilnanupyemsie |
pe3ynpTaTaMmu o¢

soenns OIIOIT

JUCIUIUIMHA OIUpacTcs Ha 3HaHWS IPEIMETOB OCHOBHOMU
cpenHero (moyHoro) obmero oOpa3oBanus: —anrebpa,

AHUPYEMBIE PE3YJIbTATHI OBYUEHMUS 110 JUCIHHUIIVIMHE

PE3YJIbTATEL O6y‘-I€HI/I$I 10 JIMCHUIITIKHE, COOTHCCCHHBIC C IIIAHHPYCMBIMH

Koa ¢popmupyemiix
KOMMNCTEH LM

¥posenn ocsoenns
womnerenunn'

Tnanupyemble pe3y/bTATHI 00YHEI ST N0 AUCUHIINIIE XAPAKTEPU3YIOLIUE ITAMbI
(hOpMHPOBARNST KOMIETEHUHI (NOKA3ATENN OCBOCHHS IKOMIIETEHIIHH)

OIIK-1 Cnocoben YacTtHuHOE 3uarp: obsagaeT Ga30BBIMH 3HAHUSMM, TIONYUEHHBIMH B 00NACTH
TIPUMEHSITE mMaTemMaTH4eckuX U (MTH) eCTeCTBEeHHBIX HayK.
dhyHIaMEeHTaIBHEI YMeTb: yMEET UCNOb30BaTh 0a30BbIC 3HAHUS U3 00J1aCTH
€ 3HAHMs, MAaTEeMaTHHYECKUX W (MJIM) €CTECTBEHHBIX HayK B IPOPeCCHOHATEHON
MIOJTy9YEeHHbIE B JICSITCILHOCTMU.
obnactu HmeTkb HaBbIKK: BBIOOpaA METOJIOB pellieHHs 3a/1aq
MaTeMaTHYECKUX npodecCHOHANBHON JesSTeNFHOCTH Ha OCHOBE TCOPETUUECKUX
u (Wn) 3HAHHMH.
€CTECTBEHHBIX
HayK, W
HCIONB30BATE UX
B
npoeccuoHaIbLH
OH JesTEIBHOCTU
OIIK-2 YactruHoe 3HaTh: pacIIMPECHHBIC 3HAHUS B 00JIaCTH MaTeMaTUKM;
Cnocoben MaTeMaTHYCCKHE OCHOBLL, OCHOBHBIE TOJIOMKEHHS W KOHLEIILIHN
MCIIOJIB30BATh U B 00JIaCTH MPOrPAMMHPOBAHUS, APXUTEKTYPA A3LIKOB
aJanTUPOBATh MpOrpaMMHPOBAHUS;, OCHOBHAS TCPMUHOJIOIHS B 00/1aCTH
CYIIECTRYIOLIHE TIPOTPAaMMHOI0 00ECTICUCHHS.
MaTeMaTu4ecKue YMeThb: OCyIIeCTBIISATL 0OOCHOBAHHEIHN BLIOOP MATEMATHUECKHX
METOIbI 1 H KOMIBIOTEPHBIX METOIOB, & TAKKE HEOOXOTUMOTO
CUCTEMBI MIPOrPaMMHOT0 OOECTICUEHUS TIPH PEIISHUH 3214
nporpaMMHpoBaH npodheCCHOHANEHON IS TEIbHOCTH,
W JUIst HmeTs HaBbIkn: NpUMEHCHUs! JIAHHBIX METOJIOB H
pazpaboTKu U NporpaMMHOro odecreueH!s Mpy PeIieHHH KOHKPETHBIX 3a71a4.
peann3anuu
AJITOPUTMOB
peleHus
MPUKJTaJHbIX
3aja4

Tpynoemko

4. OBPBbEM U CTPYKTYPA TUCIHUITJINHbI
CTh IUCITAINIMHEI COCTABIACT 8 3auyeTHhIX eauHull, 288 uac




Buaet yuednoi padorsl,
BICIIOYAs
CaAMOCTOSITEILAYIO
paboTy cTyaenTon
H TPYAOEMKOCTh (B

yacax)
g O06Bem yuednoii Gopmbl
5 o pa6oThbl, TEeKYIIEro KOHTPOJIR
Ne = s & ¢ npuMeHeHemM yCIeBaeMocTH,
HaumeHoBAHME TeM|H/HITH PA3AIOB/TemM ] Y =
n/ = © = = MHTEPAKTHBHBIX dhopma
AHCUHIIHHBI 2 ] = A iy o
n @] 5 g g mMeroaon MPOMEKYTOUHOHN
3 E o I ) (B uacax / %) ATTECTALHH
= g E = 5 (no cemecmpam)
g 2
R
=8
=
| | Marpungl. Onepauuu u cBoifctea [ 1 | 1 2 |2 7 1/25%
2 CucteMbl JIUHEHHBIX YpaBHEHUI
MagbIX  mopsakoB.  Ilpaswio | 1 | 2 2 |2 7 1/25%
Kpamepa
3 Onpenenureny ul X CBOHCTBA 1 |3 2 |2 7 1/25%
4 | ObpatHas MATpHLA. Paur | 1 | 4 2 |2 7 1/25%
MaTpHLEBL.
5 CucTeMbl JIMHEHHBIX YpAaBHEHWIL. PeATHHI-KOHTpOND
Ycenosus cyliecTBoBaHus | 1 5-6 4 |4 14 2/25% 1
pemennsa. MeTollbl pelieHns ~
6 | BextopHras anre@pa 1 [7-9 6 |6 15 3/25%
7 | JIuue¥iHble NpOCTpaHCTBA 1 10-12 |6 |6 L5 3/25% PeHTUHT-KOHTPOITE
2
8 | EBkJIMIOBH HPOCTPAHCTBA 1 13-14 14 |4 12 2/25%
9 | JinHeliHble onepdTopsl 1 | 15-16 |4 [4 12 2/25%
10 | bunueeitnsie ©  kBanpaTHdHbIe | | 17-18 |4 | 4 12 2/25% PelTHHr-KOHTpONL
(bopMbl 3
Beero 3a 1 cemectp: 36 | 36 108 | 18/25% 3auer ¢ OLIeHKOMH
15 | Aranutuueckast | reometpust Ha | 2 | 1-6 6 |12 18 4,5/25% PeUTHHT-KOHTpOJTL
TUIOCKOCTH 1
16 | Anasutraeckast | reometpus B |2 | 7-10 [ 4 | 8 12 3/25% PelTHHT-KOHTpOML
NpOCTPAHCTBE 2 |
19 | MuoxecTBa. 2 11-12 |2 | 4 6 1,5/25%
20 | Anrebpandeckue CHCTEMBI. 2 13-14 |2 |4 6 1,5/25%
21 | I'pynnsl 2 |15-16 |12 |4 6 1,5/25%
22 | Konsua, mons 2 |17-18 |2 |4 6 1,5/25% PeHATUHr-KOHTPOND
3
Bceeroza 2 cemectp: 18 | 36 54 13,5/25% 3aver ¢ OlleHKOH
Hammaue B guenpmmiie KIT/KP
Hrtoro no pucuurivibe 54172 162 | 31,5/25% 3aueT ¢ OUEHKOH -
2

Paznen 1.
Tema 1. M
Onpenene
YMHOXEHHC Ha
Martpuiamu. lley
Tema 2. C
OnmHo ypa
CucreMbl 2x2 u

CEMECTP 1

Martpu1bl, OIpeaeInTEH.
laTpunsl. Onepanuu 1 ¢cBoHCTBA.
Hre MaTpuLbl. OCHOBHBIE BUALI MAaTpHIL. JIeHCTBHS ¢ MaTpHUIAMU: CIIOKEHHE,
4YHCJI0, TPaHCIIOHMpOBaHWE, yMHOXeHHe wmarpul. CBolicTBa AecTBuil ¢
€CTaHOBOYHBIE MATPUIEL. ENUHNYHAS MaTpuIia.

MUCTEMBI JIMHENHLIX YpaBHEHUHN Manslx nopsakos. [Ipasuio Kpamepa.

BHEHHE C OJHUM HEHU3BECTHBIM., OIHO ypaBHEHHE C JIBYMS HEH3BECTHBIMHU.
3x3. Ompexnenuren BTOPOro U TpeThero nopsakos. [Ipasmno Kpamepa.

Couepmamle JIEKIIMOHHBIX 3aHNTHI 110 JHCIHMIUIHHE




Tema 3. O
Anrebpan
cronony. Caoii
Onpenenurens N

IpEIEIUTENIN U UX CBOMCTBA.

YCCKHUC JOIONHEHUs] W MUHOpBL PasnoikeHue onpepenurteNs 110 CTPOKe Ui
CTBA OIlpelenuTeNel. BRUHCIEHHE ONpenenuTeNcil BBICIINX MOPSIKOB..
IpousBefcHus MaTpull. Onpenenurens Banjgepmonaa.

Tema 4. Obparnas maTpuna. Panr MaTpHitsl.

Hesbipoxnennas Matpuna. OOparHas marpuna. ANTCOPHTM HaXOXIEHHS 00paTHOM
marpuubl. CpoiicTBa 0OpaTHON MaTpuiel. Pernenne MaTpUYHBIX YpaBHEHUWH. DJIEMCHTAPHBIC
npeodpa3oBaHys MaTpull. Paur MaTpuIls! U ero BeYHCIeHEe, MeTo T OKaiMIISIOITHX MUHOPOB.

Pasmen 2. CucreMel nHHEHHBIX ypaBHeHui. MeTomsl pemicHUs. Y CIOBHE
CYILECTBOBAHUS PEIICHUSL.

Tema 1. CjucTeMbl TUHEHHBIX YpaBHEHUM. Y CIIOBUS CYHIECTBOBAHUS PEIICHUSL.

Cucrempl| JIMHEHHBIX ypaBHEHHMH (CoBMECTHas, HECOBMECTHAS, OIPEJICIICHHA,
Heompe/ieNieHtas, OJHOPOJHASA, HEOAHOPONHas). Matpuunas Qopma 3amucH  CHUCTEMBI

JVHCHHBIX ypaBHEHHH. DOKBUBAJICHTHBIE CUCTEMBL. DJIEMEHTAPHEIC IPeo0pa3oBaHms CHCTEMEL,

Teopema Kpone
Tema 2.

cepa-Kanemnnu.

M.CTO,}I ["aycca.

IIpamoil Xom meroma I'aycca: mpuBefeHHE CHCTEMBI K CTYNEHYaTOMY (B YaCTHOCTH,

TPEYT0JIEHOMY)
OO611ee 1 9aCTHC
Tema 3. P
Hespipoixk
ciocod peleHu
Kpamepa.
Tema 4. O
CoBmecTH
Heob6xommmoe
OJTHOPOIHOM CH(

uay. O6patubi xox Metoaa IMaycca. CBOGOIHEIE M TJIABHLIC HEH3BCCTHEIE.
€ pEIIeHHs] CUCTEMEI.

CIICHUE HEBBIPOXKICHHBIX JIMHERHBIX cucteM. Dopmyier Kpamepa.

ICHHAs CHCTEMA N JIMHCEHHBIX YPABHEHMH C N HEU3BECTHBEIMH. MaTpHanbii
1. [IpMepel It cucTeM JIMHEHHBIX YpaBHEHUH MallbiX HOPSIIKOB. DopMyIIb!

JIHOPO/IHAsS CUCTEMA JIMHEHHBIX ypaBHCHUH.

OCTh OJTHOPOLHON CHCTEMEI JIMHCHHBIX ypaBHEHUH. TpHUBHANbHOE pelLICHHE.
1 JOCTATOYHOE  YCIIOBHE JUIS CYIIECTBOBAHWS HEHYNEBBIX pEIICHHM
TEMBI JIMHEHHBIX YpaBHCHUH.

Paznien 3. BextopHas anrebpa.

Tema 1. ['eomeTpruecKkue BEKTOPEL.

Onpenengnue Bexkropa. JlnuHa BekTopa. Epwmwuneni Bekrop. OpT  Bekropa.
Komnuneapneie BexTopsl. Kommianapasle BeKTopbl. JIWHEHHBIC Olepanyn Hajl BEKTOPAMH.

[Ipoexitust BexT
BEKTOpa H  Eer(
BEKTOpaMHU, 3a/1d

Tema 2. C

pa Ha ock. [lexaproBa cucreMa KoopyuHaT. Kooprmuarer Bekropa. Moaynb
Beuuciiende. Hampasioronue kxocuuychl.  JInHeiHble orepanuud  Hax

HHBIMM KOOPJIMHATAMH.

KaJIIPHOE IIPOU3BELCHNE BEKTOPOB,

]

Onpenenenne ckanapHoro npoussefenus. CpolicTBa CKalIPHOTO IPOH3BEICHMSL.
BripakeHHe CKaJISIPHOTO TIPOM3BENEHHS dYepe3 KOoOpAWHaThL. HexoTopble MPHIOKEHUS
CKaJSIDHOTO TIPOU3BEIEHUsSI (Yyroil MEXJYy BEKTOpaMH, IIPOEKIHS BEKTOpAa Ha 3aJaHHOE
HanpasicHue, paboTa NOCTOIHHOM CHITBI).

Tema 3. B

CKTOPHOC MPOU3BCACHUC BEKTOPOB.

IlpaBeie | JieBble TpoiKU. OnpelesieAre BEKTOPHOro mpousBeaenus. CBoHCTBa
BCKTOPHOTO npilmwez[eﬂm. BeIpaskeHHE BEKTOPHOTO IIPOU3BEACHUS HYepe3 KOOPIHHATHL

Hexoropeie mp
BEKTOPOB, HAXO?

Tema 4. C

Onpenene
CMEIIAHHOTO I
Hekoropsle mipu
BEKTOPOB B IIPO(
napajuleJIenuIe;

Paznen 4.
Tema l. O

WJIOXKEHHs BEKTOPHOIO IIPOM3BENEHUs (YCTAHOBJICHHE KOJUTHHCAPHOCTH
<JICHUE IUIOIIAN IapauIesiorpaMMa U TPEYTOJIbHIKA).

MEIIaHHOE IIPOM3BEAEHUE TPEX BEKTOPOB,

HHME CMENIAHHOIO IIPOM3BEIECHMS, €ro reoMerpuyeckuit cMmeici. CBOMCTBa
OU3BE/JCHNA. BBIpaskeHHe CMEIIaHHOI'O NPOU3BCACHHS depe3 KOOpPIUHATHI.
JI0KEHHS CMEHIAHHOr0 IIPOM3BeeHusl (OIpeesieHue B3auMHOW OpHEHTAlUH
TPaHCTBE, YCTAaHOBJIICHHE KOMIUTAHAPHOCTH BEKTOPOB, OTpesielieHue 00hEMOB
1a U TpeYroJIbHOU upamMuIbl).

Jluneiinele npocTpaHcTBa.
[pEACIIEHAE IMHEHHOrO IIPOCTPaHCTRA.



Omnpenerne
aKCHOMBI orepa
OIIEPAITUH CIIOIK

Tema 2. b

Omnpeene
[Ipumepsl. JInHg
OCHOBHBIC  TEO
KOOpJINHATaMH

Tema 3. |

[TopmipocTpancr,
MOAIIPOCTPAHCTL
ypaBHeHui. Oy
OJHOPOJIHBIX YP

Pazgen 5.
Tema 1. O
Onpenene
OmnpenencHue H
BekTopamu. Hep
Tema 2. O
Onpenence
Gazucel. Cxans
MEXIY BEKTOpay

Paznen 6.
Tema 1. O
Onpenence
JMHEHHOTO OT1e]
JIaHHOM 0asmuce
JTMHEHHOTO OIIe|
Tema 2. C
XapaxTep,

:

Onpenenﬁ'ﬂne.

HHE JIMHEHHOTO IIPOCTPAHCTBA. AKCHOMBI JIMHEHHOTO MPOCTPAHCTBA:
MM CIOXKEHUSA, aKCHOMBI Ollepalliil YMHOMCHHS, aKCHOMBI, CBSI3BIBAIOIIHE
SHUA M YMHOXKEHUS. [[pruMepsl THHEHHBIX TPOCTPaHCTB.

A3WC JIMHEHHOIO IIPOCTPaHCTBA. PasMepHOCTH.

HHsl JIMHEHHO 3aBHCUMBIX M JIMHEHHO HE3aBHCHMBIX CHCTEM BEKTOPOR.
iiHasg KomOMHAIMS BEeKTOPOB. basuc. PasmMepHocTs jMHEHHOTO POCTpanCTEa.
pembl. IIpeobGpazoBanue Oasmca. Marpura mnepexoma. CBs3b  MEXITy
€KTOpa B pa3HbIx Hazucax.

OJITPOCTPAHCTBA JIMHERHOT'O IPOCTPAHCTBRA.,

IIpumepsl. CoOcTBeHHBIE ©  HECOOCTBEHHEIE —MMOJUIPOCTPAHCTBA.
KaKk JinHEHHasg  000JI0YKa  CHCTEMBI  BEKTOPOB.  Pa3MepHOCTDH
33, 3alaHne IOAIPOCTPAHCTBA € MOMOINBIO CHCTEMBI JIMHEWHBIX OHOPOIHBIX
HIaMEHTAbHAA cUcTeMa peweHuid, OOlmee pereHne CHUCTEMbI JIHHEHHBIX
ABHEHUN.

BO

EBKIUIOBEI IpOCTpaHCTBA.

KaJISIPHOE IIPOU3BE/ICHNC.

HUC CKallIpHOIO MpoM3BeleHus. [IpuMepsl CKamspHBIX IPOU3BEICHUM.
opMbl (uHEL BekTopa). Hepasencrso Komu-byHsxosekoro. Yrom mexay
ABCHCTBO TPEYTOJNbHUKA.

PTOTOHAJILHOCTB BEKTOPOB. OPTOHOPMUPOBAHHBIE OA3HCHI.

HHE OPTOroHaJbHBIX BEKTOpOB. Teopema lludaropa. OproHopMHUpOBaHHBIC
pPHOC IIPOM3BE/ICHUE B OPTOHOPMUPOBAHHOM Oasmce, HOpMa BEKTOpa ¥ YIrod
1. [Ipontecc oproronamuzaruu I"pama-IImuara.

JIuneispie onepaTopsl.

pefeNenne TMHEHHOTO OlIepaTopa, OCHOBHEIC CBOMCTRA.

HHC OIeparopa, AEHCTBYIONEro B JIMHEHMHOM mpocTpancTBe. OpeacneHue
vatopa. [Ipumeph THHEHHBIX onepaTopoB. Marpuiia JHHEHHOTO oneparopa B
. Jleficteua man suHellHBIMEH oneparopamu. I[IpeoOpazoBaHue MaTpPHILI
aTopa IIpH I1epexoJie K HOBOMY 0asucy.

00CTBEHHBIC 3HAYEHH H COOCTBEHIIBIE BEKTOPBI JINHEHHOTO OIepaTopa.
MCTHYCCKHUM MHOTOUNIEH JIMHEHHOTO oneparopa. OnupeneneHue coOOCTBEHHOTO

3HAYEHUE JIHHEHHOIO OoIIcparopa. OHpGHeHGHHG COOCTBEHHOTO BEKTOpa JIMTHCHAHOTO
oneparopa. Cxema HaXOXICHUA COOCTBEHHBIX BEKTOPOB. I[I/IaFOHaJ'II/I?)aHHH JIMHEHHOTO
oreparopa.

Tema 3. Jluneiinele onepatopsl, ICHCTBYIONHE B €BKIIMIOBOM IIPOCTPAHCTBE.
OpTroronansHelil THHEHHBIH oneparop. OproroHanbHas Marpuna. CaMoCOnpsKeHHbIH
JINHEHHBINA omepaTop. Cummerpudeckas MaTpuia. CBOMCTBA caMOCOMPSHKEHHOTO OIIEpaTopa.

Pasjien 7. Brmuneiinsic KBaJIpaTU4HbIE (HOPMHEL.
Tema 1. bununeitaste GopMEL
Onpenencune Ommneinoir ¢opmsl. Ilpumepsr GuinuHelinsix  Qopm. Matpuna

OMmHEHHOH (i

HOBOMY Oasucy.
Tema 2. KIBa,I_l]}ﬂTI/I‘{HBIG ($hOpMEL

HHE KBajpaTW4yHOH Qopmel. Matpuria kBagpaTHuHOH (OPMEI B JaHHOM

ITE/IbHAS OIPCICIICHHOCTE KBaapaTuuHo (opMmbl. Kpurepuit CumbBectpa.

BUJl  KBazpatuunod  ¢opmel.  [lpuBenenme  KBaapaTHUHOM  HOPMEI

npeobpasoBanueM K KAHOHHUECKOMY BHAY. HopManbHbIM BUJI KBaApaTHIHOMN

HCPIMH KBaJIpaTHYHBIX GOpPM.

Omnpenene
bazuce. [lonox
Kanonnueckuit
OPTOTOHATBLHEIM
¢dopmEl. 3akoH

Paznen 8.

>pMel. 1IpeoOpazoBanre MaTpHIbl OnnuMHEHHON (OpMBI MpPH TEepexoie K
CrnMMerprueckue OnnHeHHbIe GOPMEL.

CEMECTP 2

AHanuTHyecKast reoMETpHA Ha IIJTOCKOCTH.,




Tema 1. C
[Tpssmoyr
OCHOBHBIE ITPH]
TOYKAMH, [ICJICH
mwiockocTH. [lape
Tema 2.1
Obimee y
YpaBHeHHE Mps
OpsIMOM ¢ yIUI
YpaBHEHUE TSIV

'MCTEMAa KOOPAUHAT Ha IJIOCKOCTH.

dIbHASL CHCTEMa KOOpIMHAT Ha ILIockocTH. [lomsipHas cucrema KoopauHar.
I0JKEHUS] METOAa KOOPIAMHAT Ha IUIOCKOCTH: pPACCTOSHHE MEXTY JABYMs
e OTpe3ka B JaHHOM OTHONICHUH, IUIONANhL TpeyrojrHuKa. Jlunum Ha
IMETPHYECKOE YPAaBHEHUE JINHUH.

[psimast Ha TIOCKOCTH.

paBHCHHE MpPSAMON Ha IUIOCKOCTH. BexTop, NEpHeHAMKYISIPHBIA IIPSMOM.
MOH 1Mo JByM ToukaM. ITapamerpHueckoe ypaBHEeHWe IpsSMON. YpaBHeHHE
OBBIM  KO3(Q(HUIUEHTOM. VYpaBHenue npsMod B orpeskax. HopmanbHoe
0. B3auMmHOE pacrooKeHUE NBYX MPSAMBIX Ha IUIOCKOCTU. PaccrosHue oT

TOYKH 10 npﬂMofl. IHonynnockocty, 3a71aBaeMble IPIMOIA.
Tema 3. Kpusbie Broporo nopsika.

Kanonuueckoe ypaBHEHHE OKPY)KHOCTH.

Omnunc. ®Doxycel. PaccrosHume Mexmy

doxycamu. Kanonmueckoe ypasuenue snaunca. bonbimas w Manas noJsryocH. bonpimas u Manast

ocu. Llentp oI
OKCUEHTPHCHTET
doxycamu. Kan
JeficTBuTennHas

runepOonsl.  Ac

yunca. Bepummuer onnmnca.  OKCHEHTPUCHTET W OUPEKTPUCHI  3JLIUIICA.
KaK Mepa cxarus oymnca. ['umepbona. ®oxycel. PaccrosHume mexty

DHUYECKOC ypaBHeHHe rumepOonel. JIeHCTBHTEIBHAS W MHHMAs IIOJNYOCH.

H MHHMasg OCH. BepHII/IHBI FI/IH(3p6OJ'H>I. SKCHCHTpI/ICHTGT " JTAPCKTPHUCEI
HMIITOTEI FHH€p6OHBL PaBHOCTOpOHHHSI FHHep60J’Ia, 9KCH6HTpI/ICI/IT€T u

TUPCKTpUCHL rumepbonel.  [lapaGoma. Poxyc. Jupexrpuca. Bepmmma mnapa6omsl. Ock
napaboinsl. Kanopmyeckoe ypapHeHue mapaGoiisl. [TapameTp napabobL.

Tema 4. [IpeoGpazoBamnue CHCTEMBI KOOPIMHAT.

[IpeobpajoBanue  oyHOH  HPAMOYrOJNBHOM — CHCTEMBI  KOOPJMHAT B APYIYIO.

HapaJIHeHLHBIﬁ IMEPEHOC ocel KOoopauHar. CBs3b MCXKIYy CTaphbIMHA W HOBBIMHU KOOPAWHATAMH.

[losopor oceil k

opAuHar. CBs3b MCXAY CTapbIMU K HOBBIMU KOOpIHUHATAMU.

Tema 5. QG11ee ypaBHEHHUE KPUBBIX BTOPOTO MOPSIKA.

Beipoie
[TpuBenenue xpu

KOOp/IHAT,
Tema 6. |

HHBIC KPHUBEIC BTOPOI'O IIOPSIOKA, HGBBIpO)KI[CHHLIe KPHUBLIC BTOPOTO IIOPIKA.
BOMU BTOPOT'O IOpAAKa K KAHOHHYECKOMY BHAY C ITOMOILILIO Hp606pa3OBaHI/I$I

Ilpumenenne KpaapaTtwdHbIX (OPM B TEOPHHM KPUBBIX BTOPOIO IIOPAMIKA.

[IpuBenicane ypasHEHMs KpPHUBOH BTOPOrO ILOPSAKA K KAHOHHYECKOMY BHIY C IHOMOIIBIO
TCOPUH KBaLPAaTHIHBIX QOPM.

Paznen 9.,|AHaﬂHTHtIeCKa${ TeOMETPHS B IIPOCTPAHCTRE.

Tema 1. VIpaBHeHI/Ie IJIOCKOCTHU B IPOCTPAHCTBE.

O6mee ypaBHEHHME IUIOCKOCTH. Hopmank IUIOCKOCTH. PacHonoleHue Touek
OTHOCHTEIBHO  [UIOCKOCTH. HacTHBIE Cllyd4aW PpAcHOJIONKEHHS IUIOCKOCTH. Y paBHEHHS

KOOPJIMHATHBIX TIOCKOCTeH
mwrockocTd. Hopmupyromuii

IUIOCKOCTH, IIPO}
MEXIY JBYMSI LI

. YpaBHEHME INIOCKOCTH B OTpe3kax. HopMmaibHOE ypaBHEHHE
MHOYKMTENb. PaccTosHue OT TOYKM O TIOCKOCTH. YpaBHEHHE
KOMAIIEH uepe3 TpM TOUYKH. BzamMHoe pacmonoxxenue iutockocteil. Yron
OCKOCTSIMHU.

Tema 2. ¥YpaBHeHHe npsMON B IPOCTPAHCTBE.
Kanonnugckoe ypaBHEHHE MIPAMOH, Hanpagssroruit BEKTOP IIPAMOH.
[lapamerpruueckye ypasneHHs npsMoi. IIpsimMast kax nwaMs Iepecedyenus ABYX ILIOCKOCTEH.

[Tepexon x xaHQ
MEXJly IBYMS I
IpsMBIC. Y CIOBH
CKPEIUBAIOIIIM}

HUYECKUM YPaBHCHMAM IpsAMON. B3auMHOe pacnosokeHue MpsMbIX. YTONI
SIMBIMU, Y paBHEHHE LIPSAMOH, mpoxoJsmnieit yepes nse Touxu. Kommnarapuble
€ KOMIUIAaHAPHOCTH HpsAMBIX. CKpelUBaroyecs upsmble. PaccTosaue mexy
1Cs1 LIPSIMBIMH.




Tema 3. I
Bzaumno
IPSIMON U ILIOCK
TOYKH Ha TPSIMK]
Tema 4.1
Bripoig
BTOPOTrO IOPSIIK

IpsMast ¥ II0CKOCTD B IPOCTPAHCTRE.

€ PpacCIIoIOKCHHC HpHMOﬁ U IJIOCKOCTH. HaXO)KI[CHI/Ie TOYKH 1ICPCCCUCHU S
(OCTH. HaX0)I<,Z[€HI/Ie IIPOCKIIMK TOYKH Ha IIJIOCKOCTL. HaxonmeHHe IIPOCKIIUK

. YTOI MEXAY IPSIMOH U INIOCKOCTHIO.

loBepXHOCTH BTOPOTO MOPSAIKA.
*HHBIC [OBEPXHOCTH BTOPOrO MOPSAKA. HEBBIPOXKICHHBIE TOBEPXHOCTH

a. Kanonmueckue YpaBHCHHUSA OJJINTHIICONJA, OJHOIIOJIOCTHOTO mnep6onom[a,

JBYIOJIOCTHOIO |THUIIEPOOJIONTA, KOHYCa BTOPOrO IIOPSNKA, SJUIMITHUECKOrO mapaboNonna,
rHIepOONINIECKOro napaboonia, MIHITHICCKOTO HHIHHPa, THIICPOOIHIECKOTrO MIMH/PA,
napabou4YecKoro MHTHHApA.

Paznen 10. AnreGpanveckue CTpyKTYpHL

Tema 1. MuoxecTga.

MnoxecTso, mycroe MHOXKeCTBO. Ilogmuoxectso. Omepaumu  oObeIMHEHHUS,

epeccUcHus, pa
MHOXecTBO. bue

3HOCTH (IOIIOJIHEHUST), IeKapToBa npousBeneHus. OToOpaykeHre MHOKECTBA B
e, Komnosunus otobpaxeHui. AccONUATUBHOCTE KoMItosuiuu. O6paTnoe

OT06pa)I(eHI/IC. MormnocTs MHOMECTBA, CUeTHBIE MHOYKECTBA. TeopeMa KaHTopa 0 MHOMCCTBE

BCEX MOJAMHOKEC
Tema 2. |
Onepanu

(HEeHTpaJTbHEIH)

OTHommeHue Ha N
Tema 3. |
Onpenen

rpynnsl. Hopsio

CHUMMETPHI Ipan
Tema 4. |
Onpene

HuiibnoTeHTHBII

Pacmmpenue mo.

TB.

AJirebpandecKkue CUCTCMBL
1 Ha MHOXKECTBE. ACCOIMATHBHEIE M KOMMYTATUBHEIE Ollepaiud, Exuuuunpii

onemeHT. llonyrpynma. Monoxn. OGparabiii snement. OOpaTUMBIH 3IIEMEHT.

THOMKCCTBC.

pYIIIIBL.

cHue Tpynnel. AGenesa rpynna. [lpuMepsr rpymnm. Ilenas crenens sneMenta

k rpynmsl. [Toarpynma. Huknudeckas rpynma. I'pymmna nogcranosok. ['pynna

HJIBHOTO TPEYTOJIBHHKA,

[OJIBIIA, MO,

*HHe Kkonbla. [IpuMepnr xonen. Komsiio wiiaccoB BbrueToB. Jlenurtens nyis.
aneMmenT. O6paTHMBle 251eMeHTHI Kouiblla. Onpezenenne nons. [loxmore.

1. ITosie KoMIUIeKCHBIX uncen. 1'eomerpuyeckast uurepnperanus., Oneparus

conpsbkenus. Pe

|.[1€I-[I/Ie JIMHEHHBIX U KBaJpaTHBIX ypaBHeHHfI B ITIOJIC KOMIIJIEKCHBIX YUCECIT.

Coaep:kanue NPaKTHYCCKHUX 3aHATHH 110 U CHMILUINHE
CEMECTP 1

Pazpmen 1. MaTtpurisl, onpesesuTed.
Tema 1. Martpuupr. Oneparuu u cBOUCTBa.
JlefcTBrs ¢ MaTpHULAMHM: CIIOKECHHE, YMHOXCHHE Ha YHCIIO, TPAHCIIOHUPOBAHHE, YMHOXKEHHE

Matpun. Marpu

| o
HBIM MHOI'OYJICH.

Tewma 2. PemeHHi? CHCTEM JIMHCHHBIX yPaBHECHMH MalbIX IOPSIKOB 110 IipaBuity Kpamepa.
Tema 3. BLI‘-IHCJ”{?HI/Ie OIpenenuTene.
Tema 4. Brruncnenue oOpaTHoi MaTpumel. Pernenne MaTpUuHbIX ypaBHEHHI,

Pasnen 2. Cucr
peleHus.

Tema 1. Pemre
HECOBMECTHEIE C}
Tema 2. Pemmrenng

Pasnen 3. Bekro
Tema 2. Cxanspn

CMBI JIMHEHHBIX ypaBHEeHWH. Mertonsl permeHus. YcCiloBHE CYILNECTBOBAHUS

e CJIAY wManpIX THOpSIOKOB MaTpuyHBEIM crocoOoM. COBMECTHBIE WU
ICTEMB] JINTHEHHBIX YpaBHEHUI.
: CJIAY metonom [aycca.

pHas anredpa.
o€ MPOU3BE/ICHHE.




Tema 3. BekTopHoe ipousseeHue.

Tema 3. Cmeruan

Pasaen 4. Jlunei

HOC MPOM3BCICHUC.

THEIE IIpOCTpaHCTBA.

Tema 1. Onpez{e}iIeHHe JMHEHHOTO TIPOCTPAHCTBA.

Tema 2. baszuc mu

Tema 3. IToanpo

Paznen 5. Ekin
Tema 1. Cxanspt
Tema 2. OpTorot

Paznen 6. Jlunei
Tema 1. Onpenes
Tema 2. Coberne

Paznen 7. bunun

HEHHOro IpocTpaHcTBa. PasMepHOCTS.

CTPAHCTBA JIMHCHHOTO MMpOCTPAHCTEA.

JTOBBI IPOCTPAHCTBA.

I

0€ [IPOU3BEJICHHUE.
AJIBHOCTB BeKTOPOB, OPTOHOPMHPOBAHHEIC Oa3KCEL

HBIC OTIEPATOPEI.
IeHHEe JIMHEHHOTO OIlepaTopa, MaTpyIla IMHEHHOro oepaTopa.

HHBIC 3HAYSHHUS U COOCTBEHHLIE BEKTOPEL JITHEHHOTO orieparopa.

efHbIC 1 KBaJApaTUYHEIC (bOpMBI.

Tema 1. bununeiiabie GopMerl.

Tema 2. Knagpat

Pasmen 8. Anann

W4HbIE (DOPMEI.
CEMECTP 2

THYCCKasd reoMCTPUA Ha ITJIOCKOCTH.

Tema 1. CucreMa KOOpIMHAT HA IIOCKOCTH.

Tema 2. YpaBHeHve npsiMOii Ha IIOCKOCTH.

Tema 3. Kpupsie

BTOPOTO TIOPSIKA.

Tewma 4. HpeoﬁparBOBaHHe CUCTEMBI KOOp/IMHAT.

Tema 5. OGmiee yparHeHHE KPUBBIX BTOPOTO MOPSIKA.

Tema 6. [Tpumen

Paszgen 9. Auan

Tema 1. Vpam{e:l

Tema 2. Ypasnen
Tema 3. [psamas

Tewma 4. [losepxh

Paznen 10. Anre
Tema 1. Muoxec
Tema 2. Anre6pa
Tema 3. I'pynmst

EHI/IG KBapaTUYHBIX (i)OpM B TCOPH U KPUBEIX BTOPOTO MIOps KA.

TUYECKAs TEOMETPHS B TPOCTPAHCTBE,
M€ INIOCKOCTH B IIPOCTPAHCTBE.

{fe IPSIMOU B IPOCTPAHCTBRE.

I [IJIOCKOCTH B IIPOCTPAHCTBE.

OCTH BTOPOTO MMOPAJIKA.

DpanyecKue CTPYKTYPHI.
IBa.
MYECKHE CUCTEMBL.

Tema 4. Konpua, [mosns.
5. OBPA30OBATEJIBHBIE TEXHOJIOT'NU
B mperjomaBammu  mucMIIMHEL  «Anrebpa W ICOMETPUS»  HMCHOIB3YIOTCS
pasHooOpasHele 00pa3oBaTeNbHbIE TEXHOJIOIMH Kak TPaJUIHOHHBIE, TaK H C IPAMEHEHHEM
AKTUBHBIX U UHTEPAKTUBHBIX METOJIOB OOYYEHMsI.
AKTUBHBIE U HHTEPAKTHBHEBIC METOJIBI O0YYECHMS

HH

6.
YCIl

0

TCPAKTHUBHBIC JICKIIUY 110 BCEM TCMaM.

ONEHOYHBIE CPEJACTBA JUISA TEKYIHEI'O KOHTPOJIA
EBAEMOCTH, IPOMEKYTOYHOM ATTECTAIIMU 110 UTOT'AM
OCBOEHUS JNCHUIIVIMHBI 1 YYEBHO-METO/JIUMYECKOE
BECIIEYEHUE CAMOCTOSTEJIBHON PABOTBI CTYJIEHTOB

Bonpochl K pefiTHAT-IKOHTPOJII0 3HAHHNI CTYAEHTOB,



PeliTuHr-KcoHTpO.I
Matpuupl. Heiicten
Muropsl 1 anrebpal
IIpasuno Kpamepa.
HesbiponcenHas Mg
PeHTHHI-KOHTpOJIE
VenoBHs cOBMECTHO
Pemenue CJIAY me
[Tonstie BexTopa.
CxasispHoe npoK3Be
PeliTuHr-koHTposL
JIunelinas 3aBUCHM(
basuc. PasmepHoCTH
ITpeoGpazosanme Oa
Jlunelinbiit onepaTo

PeliTuHr-koHTpOMI
PaccTosuue mexmy
PazawdHeIe BUIB P
PaccrosHue ot Touk
Kpusbie BTOpOro mc
PeHTHHI-KOHTpOJE
PasnuHrie Bunb! yp
Paccrosaue ot Touk
ITpsamas B pocTpau
[psamasn xax JuHuUs |
Haxoxcienue Touku
PeliTuHr-KOHTpOIE
MHoxecTro. [Toame
Anrebpandeckue cu
['pynna noxcranoso
KonsLa knaccoB ahi
[Toste KOMMITEKCHEIX

Onpenenenue Matpi
Onpenenurens n-ro
O6paTHas MaTpuIa.
Panr matpuupl. e
CucteMbl TUHEIHBIY

CrocoOl peteH

»

Cemectp 1.
Nol

A Hall MaTpHlaMmu. Broruucnenue 3HaUEHUS MaTpAYHOTO MHOTOYJICHA.

14eCKUE JOTOJNHEeHHS. Pazjiokenue OMNPEACIUTEIA IO CTPOKE WITH CTOJ'IGH}/.

tpuna. O6parHas MaTpHUa. PelleHrue MaTpHUHBIX YPaBHEHHIA,

. Ne2

¢t 0 HecoBMecTHOCTH CJIAY.

ropom Iaycca.

OOpPAWHATEI BEKTODA.

JICHUEC, BeKTOpHOe NPOUu3BEACHHUE. Cwmemanuoe HpOI/BBeIICHI/IC.

Ne3
CTb M NIMHEHHAs HE3aBUCHMOCTb CHCTEMBI BEKTOPOB.
JIMHEMHOTO MPOCTPaHCTBA.

nuca. Matprna nepexona. Cea3b Mexly KOOpAUHATAMY BEKTOPA B PA3HEIX Oaszhcax.

p. MaTpuna JHHeHHOTo oniepaTopa.
CemeeTp 2.
Nel

AABYMs TOUKaMH. I[C.HCHHG OTpPE3Ka B JaHHOM OTHOILICHHWUH.

aBHEHMH NpAMOI Ha ruTockocTH.
H 10 npsMOi. B3anMHOe pacmonoXeHne MpsMBIX Ha NIOCKOCTH.
paaka: sunmIe, runepboJa, napadoina,

No2
ABHEHHH INIOCKOCTH B NMPOCTpaHCcTBe. HopMath IIOCKOCTH,
W JI0 MJIOCKOCTH. B3anmMHOE pacronokeHne mIoCKOoCTEH,
ctee. Kanonnueckue ypasHeHus. Hanpasasiomuii Bextop.
IepeceyeHus IByX MIOCKOCTel,
[epeceyeHus TIPAMOH U IITOCKOCTH,

Ned
oxecTBo. Onepanuy HaJl MHOKECTBaMM, MOTIIHOCTE MHO)KECTBA.
cTembl, Onepanny Ha MHOXecTBe. [Tonyrpymma. Monoun.
K.
1ETOB.
qCcell.

IMpomexcyTounasi aTTecTalHs 110 HTOraM OCBOEHMSI JNCIATIIHHLI

Bonpocs! k 3auery ¢ oneHkon
Cemectp 1.

upl. Onepanuy Hag MaTpuuamy. CBoicTBa orepauuit Hal MaTpUIIAMH.
nopssaka. CBOHCTBA ONpeAenInTeNeH.

CpolicTBa 00paTHON MaTPUILIBL.

MeHTapHble NpeobpazoBanua MaTpULEL. CriocoObl BRIYMCICHHS PaHra MaTpPHIILL.
ypaBsrenui. Kpurtepuit cOBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHU

un CJIAY: meton I"aycca, dhopmynst Kpamepa, metonr  o6paTHOl MaTpuipm!.

OaHOpoIHbIE CHCTEMBI JIMHEHHBIX YpaBHEHUIA.

BexkTopsl. JIuue
CkaysipHOe Mpou3se

BekrtopHoe npousee
JIvHeliHOe mpocTpaH
[TpeoGpazosanne ko
[TonnpoctpaHcTsa n
EBKI110BO npocTpa
OpTOroHATLHOCT B

JIvHelHbL oTIepaToy

IIpeodpasoBanue ma

JleficTBYA Hax IUHEIH

CobcTBeHHBIE 3Haue

JIvineliHble oneparoy

bununeitunie n kpan

HHBIE oriepaly Hall BEKTOpaMiA. KOOpIIHHaTBI BEKTOpA.
[eHNE,

1enne. CMeIIaHHOE NPOV3BeIeHHe.

c1tBO. bazuc. KoopnunaTel.

DPIMHAT BEKTOpA P NIEPEX0IE K HOBOMY (asucy.
THEHHOTO TIPOCTPAaHCTBA.

HcTBo. HepasenctBo Komu-Byusikosckoro.
zTopoB. OpTOHOPMUPOBaHHBIN 6a3uc,

». MaTpuna iMHelHoro oneparopa.

TPUIIBI OTIEPATOPA NPH NIEPEXOLE K HOBOMY GasHCy.
THBIMH OITEPaTOPaMU.

HUs M COOCTBEHHBIE BEKTOPHI JINHEHHOTO OTIepaTopa.
bl, IEHCTRYIOMNE B €BKIMIOBOM MPOCTPAHCTRE.
paTH4YHbIE (QOPMBI.




[Tpsamas Ha mockod

HOPMaITbH(
Pacctostave ot Toux
B3aumMHoe pacroio;
Obuiee ypaBHEHHUE I
Onnunc. Kanounyeq
I'unep6oma. Kanon:

Cemecrp 2.
Ti: 00l1€ee ypaBHEHHE, YPRBHEHYE C YIIOBBIM KOI(QGUIMEHTOM, ypaBHEHHE B OTPE3KaX,
¢ ypaBHenuve. ['eomeTpryeckuil CMbICT YII0BOTO KOG PUIHEHTA.
1 JIO NPAMOH.
KeHHEe TPAMBIX Ha TJIOCKOCTH. Y TOJI MEXIY IPSMBIMHA.
PUBOH BTOPOTO MOPAAKA.
Koe ypaBHeHME. OCHOBHBIE XapaKTePUCTHKM.

uecKoe ypasHeHHe. OCHOBHBIE XapaKTEePUCTUKH.

[Tapabona. KaHOHI/l"TeCKOG ypaBHeHUe. OCHOBHBIC XapaKTePUCTHKM.

[InockocTs B IpocTpancTBe. HopMas mitockocTy, B3auMHoE pacItonokeHue miocKocTeH.

PaccrosHue oT Toul
Ipsamas B mpocTpan
B3anMHoe pacrosio;
Onepauyu Ha MHOX
ObpaTtumble dyieMer

Konbua. Jenuten
[Tone. Tlone xommnn

. Beruucnenwne omnp
. Pemenue marpuy
. Cucrema nuneiin
. Uccnenosanue CJ
. JIuneinas xoMOu
. CkanspHoe npowus

¥ 10 TUTOCKOCTH.
cTBe. Hanpasnstiownii Bektop. B3anMHoe pacnonoxenue npsaMbtXx.
KCHHE MPAMOH M INIOCKOCTH.

eCTBe. Honyrpynmna. HeliTpansHerif amement. Monous,

Tol. ['pyniiel. AOEJICBHI IPYIINILL

AN HYJIS1 1 HUIBIIOTCHTHLIC 3JICMEHTEI,
CKCHBIX YHCeT.

3apanus aaa CPC,
Cemectp 1.
eenuTens 4 nopsaxa.
HLIX YpaBHEHHUH.
IX ypaBHeHHUM 3X3: npasuno Kpamepa, MaTpransiii metox, Metoa aycca.
TAY Ha coBMeCTHOCTH 1 pellieHHe MeToyom [aycca.
Hallus BEKTOPOB. KOMIMHEapHOCTE BEKTOPOR.
Begenye. BekropHoe nponssenenne. CMellaHHOe IPOU3BEACHME.

. Onpenenenue i
. JInnelinas 3aBucH
9. Bazuc u paszmepHn
10. ITpeo6pazosanu
1 1. JIuneiiustii omep
12. Ipeobpazosanu
13. Coberenunie 3¢

0~ N LB WN)

14. IlpuBenenne kg

. Ilpamas Ha rock
. [IaTnunennoe ypa
. IlpuBeeHue Kk Ka
. YpaBHeHHe Mmioct
. BzanmHoe pacnosi
. Cxpemmusatoumec
. Haxoxpenue tou
. MunuHapmieckue
. IoBepxHocTH Bpa

O 0 0 1 N W B WD) e

. Obee ypaBHeHH

DoHA  OLICHOYHLIX
obydarouin

7. YUEBI

[€HHOTO TPOCTPAHCTBA.
MOCTb U JIHHEHRAs HE3aBUCUMOCTb CHCTEMBI BEKTOPOB.
OCTb JIMHEHHOT0 MPOCTPAHCTBA PEMeHK i OHOPOAHON CHCTEMBI JIMHEHHBIX YPaBHEHUH,
> 6asuca. Marpuna nepexona. Csizb MEXILy KOOPJMHATAMHU BEKTOPA B Pa3HbIX Gasncax.
atop. Matpuua smueitHoro onepatopa. JleiicTsist Hal IMHEHHBIMA ONIEPATOPAMH,
¢ MaTPHLBI OTIEPaTOpa IPH IEPEX0E K HOBOMY Oazucy.
a4yeHust U coOCTBEHHBIE BEKTOPLI THHEHHOTO orepartopa,
ApaTUYHOH (POPMBI K KAHOHHYECKOMY BULY MeTOJ0M Jlarpamka.
CemecTp 2.
OCTH. Y paBHEHUE NPAMOIL 110 381aHHEIM ANIEMEHTAM.
BHEHHE KPUBOH BTOPOro MOpsiKa.
HOHMYECKOMY BHLY OOLIEro ypaBHEHNs! KPUBOM BTOPOIO MOPALKA.
OCTH, IPOXOAAILEH Yepe3 TPU TOUKH. PaccTosiHue OT TOUKH [0 MIOCKOCTH.
OJKCHHE IIOCKOCTEN. YTosI MEXIY MIOCKOCTAMH,
A IpsiMble. PaccTosiHie MeXITy HUMU.
1, CHUMMETPHUYHOMH TaHHON, OTHOCHTEIBLHO NIOCKOCTH WK TIPSMOI,
TIOBEPXHOCTH U KOHYC BTOPOTO NMOPSIAKA.
IIEHUS,
> MTOBEPXHOCTH BTOPOTO MOPSAAKA.

CpCIACTB Uil  NPOBEACHHA aTTECTaUMM  YPOBHA
KCA 110 ANCUUIINTHHE O(bOpMJ'IHCTCﬂ OTACJIBHBIM LOKYMEHTOM.

ANCHUILINHBI

7.1. Kauroodecne4eHHOCTH

HaumMeHoBaHMe JIHT(

HA3BAHUE, BHA H3AaH

paTypbt: aBTOp,
151, M3AATENLCTBO

Ton
u3ganus

KHUT'OOBECITEYEHHOCTD

CPOPMHMPOBAHHOCTH  KOMTICTCHIINH

10-METOJUYECKOE I UHOOPMAINMOHHOE OBECIIEYEHME

KonunuecTso 3x3eMninpos uznannii B
Oubanorexe Bal'y B cooTBeTCTBUM ¢
®dIr'oC BO

Hanuuue B 3nekTpoHHoi
oubnnorexe Bal'y




2 | 3

OcHOBHas Jiurepartypa

1. Jlunetinas anrebpa u

dHaJIMTHYECKas reo

eTpus.

IpakTuiym: YueGHoe nocobue /
A.C. Boprakosckuil, A.B.

Ifantenees. - M.: HI

AL UHDPA-M,

2015. - 352 c.: 60x90 1/16. -
(Bercinee oOpazosatiue:
bakanaspuar). (nepermiet) ISBN

978-5-16-010206-1

2015

http://znanium.com/catal
og/product/476097

2. OcHOBEI IUHEHHOU anre6GpH! 1 2017 http://znanium.com/catal
aHATUTHYECKOHN reoMeTpuH: og/product/558491
Yuebnoe nocobue /|11lepuines B.T. -

M.:HULl MSHOPA-M, 2017. - 168 c.:

60x90 1/16. - (Briciuee

obpasosanue; bak J[aBpHaT)

(Obnoxka. KEC) ISBN 978-5-16-

005479-7

3.OnemMeHTHI AMHEHHOT anreGpht: 2017 http://e.lib.vIsu.ru/bitstre

Vueb.-npakT. mocof

e / O.B.

Opewxnna, H.U. Epkora; Bnamnm,
roc.yu-tum. A, I. p H. T,
Cronerosbix. — Bnanumup : U3n-80

Bal'y, 2017.-90 ¢
9984-0780-2

- ISBN 978-5-

am/123456789/6186/1/0
1638.pdf

JlonoaxnurensHag JiMTeparypa

1. AuTonos B.H.,
JInnetinas anrebpa

1 aHalIUTH4YCCKasa

reoMeTpust. OMOPHK{TH KOHCICKT

[OnexrponHbIif pecy

pc] : yueb.

nocobue / B.U. Autonos, M.B.
HMarynora, H.W. JloGkosa, 10.]1,
Makcumos, B.M. Ceménos, FO.A.

XBatos. - M. : TIpog
144 c. - ISBN 978-5

nekT, 2015. -
-392-16893-4

2015

http://www.studentlibrary.r
u/book/ISBN978539216893

2. JInneiinas anre6y
3ama4ax: YueOHoe r

a B IpUMepax u
ocobue /

bopraxosckuii A.C., [TaHTeneen
AB., - 3-e 3z, crep. - M..HHL]

HHOPA-M, 2015. -

592 c¢.: 60x90

1/16. - (Beicuree o6pazosanme:

Bakanaspuat) ISBN
010586-4

978-5-16-

2015

http://znanium.com/catal
og/product/494895

7.2. Ilepy

7.3. UurepHeT-pecypenl

1. http://wi

10AHYecKHe U3TAHUA
1. Ycmexu maTeMaTH4ecKux Hayk, xypuan PAH (kopuyc 3, ayu. 414)

1dow.edu.ru/

2. http://all

nath.com/

3. http:/lib.mexmat.ru/

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIFYEHUE JIUCIIUTLINHBI

IM3auy  JaHHOW JHCHMIUIMHBL WUMEIOTCSl CICHMANLHLIE IMTOMEIICHUS JUIs
ATAN JICKLMOHHOTO THIIA, 3aHSATUH OPaKTAYECKOI'0 THIA, I'PYIIIOBLIX U
UHIUBUAYAIbHBIX KOHCYJIBTAIMHA, TEKYIET0 KOHTPOJISE W IIPOMEKYTOUHOM arTecTaluy, a
TaKOKE MOMCIICHUS TSI CaMOCTOATENILHOM paboThL. JIEKHUU IPOBOISTCA B MYJIBTHMEIUHHOMN
aymuropuu 433-3. [Ipaktuyeckue paboTeI IPOBOMSTCS B MyJIbTHMEANHNOA naboparopun 230-
3. Jir camocTosireIbHOM paboThl HCIIONB3YIOTCS IIOMeNIeHus oubmuorexkn Bal'V.

Ilepedenp HCIONB3yEMOTO JIMIECH3HOHHOIO NPOIPAMMHOTO 00CCIEUEHUS:

Jna pea
[IPOBEIECHUS 3aH

1. Microsofi
2. Maple

Excel




PaGouyrg., mporpammy cocraBun cr. mpernofasarens Kapeapsl ®Aull  Epkosa H.I.
(noanwuce)

Penenzent

(mpencraBuTeNb A00TO1ATEIS)

fopean H1

j{huw (L};s.-gmmwa no ﬂmgzumzm v ﬁanr,

(mecto paboThl, noMmxkHOCTE, DHO, ommm,)

[Iporpamma paceMoTpeHa u onoGpeHa Ha 3acellaHuu Kadeapel \a\\!.\u\m»\mb.&\\m BN W RAD Vs -
)

ITporoxom No

9

u ot 31.0¥%. 040 roma

3aBenyomuii kadeapoi

Bypxog B./I.

! MS&M* \

(®HO, moamucs)

Pabouas nporpamma paccMoTpeHa M OonoOpeHa Ha 3acellaHMH  yIeOHO-METOIMUCCKON
komuccru Hampasienus 02.03.03 «Maremarnueckoe obecneucHue W aJIMHHHCTPHPOBAHHUE
UHQOPMAITMOHHEIX CHCTEM)

[TpoTokom Ne

[Ipencenarens K

OMUCCHH

1L or 34080000,

PaGouas nporpamma onobpena Ha

(ouo, HOHHHCLV

JIMCT ITIEPEYTBEPKJIEHU S
PABOYEM MPOI'PAMMBI TUCIUILIAHBI

y4eOHBII TOJ

[IpoToxon 3acemanus kadeapsr No oT roza
3aBe Ty IOIHH

kadenpoit

Pa6ouas nporpamma oo0peHa Ha y4eOHBIH roj
IIporoxon 3acenanus xadenpsr No oT roaa
3aBe Iy rOIIHi

kadenpoi

PaGouasd nporpamma onoOpeHa Ha y4eOHbIH roj
[Iporoxon 3acenanms xadenpnr No oT rojia

3aBeyroui

kadenpoit




