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1. ITenn ocBoeHMs UCIMILTHNE
M3yuenue qucimminaes «KavecTBeHHas TeOpHs MHHAMUYECKHX CHCTEM» HUMEET CBOCH HEIbIO:

® 3HAKOMCTBO C (I)YH,[[B.MGHTB.JII)HBIMH IIOHATHAMH M IOJIOKEHHIMU JUCHHITINHEIL,

® (OPMHPOBAHHE MATEMATHYECKOTO MBIILICHHS IIPH UCCIIE/IOBAHUH IIPOLIECCOB Pa3THYHOMN
IIPUPOJIBI M aHAIIN3E UX MOJIEIeit;

¢ 3HAKOMCTBO C METOJAMH HCCIIeI0BAHMS HHBAPHAHTHEIX XapaKTEPUCTHK JTUHAMHYCCKHX
CHCTEM aHAIMTHYECKUMH METOJaMH HCCIIE0BANHS F€OMETPUYECKHX 0OBEKTOB,

° (opmupoBanKe Npe/ICTABIEHU 0 BOZMOKHOCTSX IIPUMEHCHHS KAYECTBEHHBIX METO0B
TEOpHH THHAMUYCCKHX CHCTEM K MCCIIEIOBAHUIO O0HEKTOR pohecCHOHANTBEHOM
JeATeEHOCTH

2. MecTo AMCOMIIIHHBI B cTpykType OITIOII BO

Hucummna «Kavecrsennas TCOpHA THHAMHYECKHX CHCTEM» OTHOCHTCS K BapHaTHBHOI
1acTH MOAroTOBKY Gakanaspa 110 Hampasnenuo 02.03.01 "MatemaruKa 1 KOMIIBIOTEpPHEIE Hayku".

Ee w3yuenue nozsomur o0yyaromumces

— HPHMEHATL MaTEMATHYECKAE METOIbl H MHCTPYMEHTATbHbIE CPe/ICTBA JUISl UCCIIENOBAHMS
00BeKTOB podeccHonaBHOM JESTeIbHOCTH;

T YMCTD CTPOUTE MaTEMATHUCCKHE MOJIETH 0GBEKTOB PO(ecCHORATBHOI JESATENBHOCTH,
[IPOBOZUTE WX AHAJIN3, BBIJIEIATh U BEIYHCIATE HX KIFOUERLIe XapaKTePHCTUKH.

Jt ocBoenus maHHOM jMCIHIIIHHEL 00y4alomUMCsT HEOOXOJUMO HMETh TEOPETHYCCKHE
SHaHMSA M TpPaKTHYECKHE HABBIKM 110 IUCHHIVIMHAM «JIMHeHHas anrebpay», «AHannTHYecKas
I'€OMETPHSIY, «Matemarnyeckuii aHaJH3y, «/Iuddepennmansuse YPaBHEHHUS,
«Tndpepernmanpusie reomMerpus u TOIOJIOTHS, «DH3UKa», «ANTOPUTMBI ¥ alrOPHTMHYECKHE
ASHIKIY, MMCTh HABBIKH pabOThI ¢ KOMIIBEOTEPOM KaK CPEICTBOM YIpaBlIeHus HHPOpMaLHei u eé
00paboTkw.

OCHOBHBIE TIOHSTHS IHUCIMILIMHEL HCIIONIb3YIOTCS NPH HM3YYEHUH JHUCHUIUIMH, CBA3AHHBIX C
MATEMATHICCKHM MOJICITUPOBAHUEM U KAYECTBEHHBIM aHAIM30M JTHHAMAICCKHX IIPOLIECCOB, TAKHUX
KaK MaTeMaTH4eCKOe MOJEIMPOBAHHE, MATEMATHUECKHE METONEI M MOJIEJIH HCCIIE0BAHHSI
ONEpallui, ypaBHEHHS C YaCTHBIMH TNIPOU3BO/HBIMH, TCOPHS ONTHMAILHOTO —YIpaBJeHHUs,
TEOPETHYECKAs MEXAHUKA.

3. Kommerenuuu o6yuaromerocs, (opmupyemsbie B pesybraTe 0cBOEHMs AHCHUILTHHBI
B pesynbrare ocBoenust guctmmmas: oby4aromuiicst [omKeH 06anaTh:

CriocobHOCTBIO HaxomuTh, aHaIM3UPOBATh, PEANM30BLIBATE IIPOrPAMMHO M HCIHOJB30BATL Ha
TIPaKTHKE MaTeMaTHYECKHE AalrOPUTMBL, B TOM UYHCIE ¢ IOPUMEHEHHEM  COBPEMEHHBIX
BLIMUCTUTENBHBIX cucTeM (OITK-4).

CIIocoOHOCTRIO HCIIONB30BATE METOIEI MaTeMaTH4eCKOTO M aNTOPUTMHYECKOTO MOJEIHPOBAHMSA
1IpA PEINICHUH TEOPETHYCCKUX U IPHKJIIA/HEIX 3a]1a4 (IIK-5).

CrocobHocThIO TIEpesaBaTh PE3YJIBTAT NMPOBENCHHBIX (H3AKO-MATEMATHYECKHX H IIPUKITALHBIX
HCCIICZIOBAaHUH B BHJIE KOHKPETHBIX PCKOMCH/IAIHI, BBIPAXECHHBIX B TEpPMHHAX IIPeAMETHOM
00JIaCTH H3yYaBIIErocs SBJICHHS (TIK-6).



3HATL OCHOBHBIC IOHATHS M METONbI JAHHOH 06IacTH MaTeMaTHKH U MMETh IPEICTABICHUE O
ctepe npumenenus ux npu anammse 00BEKTOB IPOeCCHOHANBHOI JEATENBHOCTH;

YMeThL CBOGOIHO ONEPHPOBATH OCHOBHBIMH IIOHSTHSMIE AMCIHILIMHEL, (hOPMyTHPOBaTh 3a1aun
dHAJIM3a JINHAMUYCCKUX IPOLECCOB PasIHuHON TIPYPOJLI, 1ABATE MHTEPIPETAIMIO HOTYYEHHBIX
TIpH aHAIM3C XapaKTEPHCTUK 0OHEKTOB POodecCHOHANbHOM JEATETBHOCTH;

BJIAAETh OCHOBHLIMHU METOJaMH JIOKAJILHOTO U rio0ansHOro aHajlIn3a

YMETE IPHMEHATD €ro Ha IIPpaKTHKE,
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CONEPKAHUE KYPCA

Pasznen 1. Ilousitme Haaerea. HMunexc 3aMKHYTOH KpHBOH B BEKTOPHOM TI0JIE, ero
HENIPEPBIBHOCTS. MHIeKC H30MMpoBaHHOit 0co60it TOYKH, TeOpeMa 00 MHIICKCE U CIEACTBHS H3 Hed:
TeopeMa O IIPUYACBIBAHUY «E3Ka», OCHOBHAS Teopema anredpsl U Ipyrue. ITpumeppr.

Pasnen 2. Hopmaabubie ¢opmer. Ilonstue pocrxa 00BEKTa, HKBHBAIEHTHOCTH POCTKOB,
HOpMansHOH (opmer. HopMmansusie (hopmer pocTKOB BekTOpHEIX TONEH 1 orobpaxennii. Teopema
cBenenus [llomurraimsumy, [Tpumeprr.

Paznen 3. Beegenne B TeopHIo ocobennocreii. IToustue kaprsr, arnaca, muddepennuaibHoi
CTPYKTYpbl, MHOrooOpasusa. Tomkme Tomomorud. IIoOHSTHe THIMYHOCTH KaK HHCTPYMEHTA
UCCIICNIOBAaHHUS,  OCOOEHHOCTH, Knaccupukarmu.  IToHsTHe CTPYKTYPHOH  YCTOMYHMBOCTE
ARHAMAYCCKHX CHCTEM i 0TOOpareHuit. [Tpumeppr.

Paspen 4. Cemeiictea u Oudyprauuu. ITonsrue CEeMeHCTBA, 3KBHBAIEHTHOCTH CEMCHCTB M
6udypkanmu. Budypranus AnpponoBa-Xorpa, Msrkas u kecTkas IIOTEPH  YCTOHYHBOCTH,
[Tpumepsr.

Paspen 5. Xaorumuweckan ammammuka. Ilonsitne XaoTwdeckod juHAMHKH, ATTpakTop m
PasMEPHOCTE ero Biokenus. Teopema TakeHca u PEKOHCTPYKLHS JIMHAMHYECKOH CHCTEMBL.
lIpuMeps! IpUMeHeR s IHHAMEYECKOro Xa0ca,



3. ObpasoBarenbubie TE€XHOJIOTHH

L, JIeKuHOHHo-ceMHHapCKa;I CHCTCMa  00y4YeHHS  (TpagMUHOHHBIe JCKIIMOHHEIE |
TIDAaKTHYCCKHE 3aHATHS);

2. O6yuenue B Manpx I'pynnax (BbIIOTHEHHE 1a60paTOPHBIX PaGoT, B ToM YHCIIE B paMKax
CaMOCTOATENbHOM paboTEI);

3. Ilpumenenue MYJIBTHMENNA TEXHOTIOTHI (IIpoBeIeH e JEKIIHOHHBIX U MPAKTHYECKHX
3aHATHH C IPUMEHeHneM KOMIIBIOTEPHBIX Mpe3eHTaIH);

4. Texnonorus passurus KPUTHYCCKOTO MBIIIEHHS (KPHTHYECKAS OIeHKA H3YYaeMbIX
MOZeNeH, NOHATHA, moTydaeMpIx PCIIEHUH 1 HX HHTEPIIpeTaIHy);

2 I/IH(bopMaI.II/IOHHO-KOMMyHHKaI_IHOHHLIe TeXHONOruH. O6beM yuebHoi paboTsl, ¢
IIPHMEHCHUEM MHTEPAKTHBHAIX MeTO10B 20 9acop — 28%.

6 Owuenounsie cpencrea mis TEKYINEro KOHTPOJIS ycrmeBaeMocTH, MPOMEKY TOYHOI
ATTECTALMH 110 HTOTAM OCBOCHHS AHCIHILINHEI 1 yue0Ho-MeTonYecKkoe obeceyenne
CAMOCTONTENILHOI PaboThI cTyaeHTOB.

B pamkax noxymenta «Ilososkenne 0 PEHTHHI'0BOH CHCTeMe KOMILIEKCHOH OLeHKH SHAHMIT
CTYACHTOBY» pa3paboTan perjaMent UPOBECHHA M OLCHHBAHAA KOHTPOJIBHBIX [eiCTRI
Iponenypa onenusanus 3HAHHH, YMEHHH, HABBLIKOB 110 AUCHHIINMHE BKIIOYAET YYET YCIemHOCTH

1. ITonuert crmcox TCOPETHIECKUX BOILPOCOB IIPOMESKYTOUHOM aTTecTaluM (HecMeHseMas
YacTh).
2. Tumossle Gopmsr TeKyImero Koutpois (KP).
3. Tumossre Gopmpr camocToATensHo M pabotsl (TP).
Hust renepupoBanms cMensemoi ACTH OLCHOYHEIX CpenCTB (3axay), HCTIOTIB3YIOTCS MaTepHAIIBI
Oubnuorexu Bil'Y u YKa3aHHBIX TaM XK€ CHENHATBHBIX CAHTOR.

JIaGoparopusie paGoTrr
Tempr naboparoprpix pabot
Pa6ora 1
B mozenu IItommens okeannueckoii UHPKYIALIH [P 3a/JaHHBIX [IapaMeTpax u GyHKIMN
TICpEHOCA HAUTH OCOOYIO TOUKY BEKTOPHOTO TI0JIsl, COOCTBEHHBIE YHCIA H COBCTBEHHER BEKTOPEI
JIMHEAPU3ALIN 0TSl B 3TOH TOUKe, ONPeNe/ T THIT 0Cc0o00# TOYKH.

PaGota 2
B Monemu Illtommens oxeanmaeckoi UHPKYJIALAA NPH 33JAHHBIX IapaMeTpax u byHKIMH
NIEPEHOCA IIPEIONKHTE ACUMIOTOTHKY U3MEHCHHS BEJTHMUHH U3 nabopatopHoit paGoter 1
TIpH CTPEMIIEHHH K HYJIFO IUHPHHBI 10JT0CK] pocra GyHKIEH nepexona u HaliTH IapameTpsl
IPENTIOXKCHHBIX ACUMIITOTHK.

Pa6ora 3
B monenu IItommens OKCAHMIECKOU LMPKYJIALAN IPH 381aHHbIX napamMeTpax u GpyHKLHH
TICPEHOCA HAWTH LMK BEKTOPHOTO II0JI4, aNIPOKCUMHPOBATE 0TOOpaXKEHHE ITOCIIeI0BAH S JUIST
9TOT0 IHKJIA H BEIYHCIIATH TIPOH3BOJTHYIO 3TOI0 OTOOPAKEHHS B TOUKe nuKna. Ilpemioxurs



Paborta 4
J1s 3anansoro BPEMCHHOTO psifia mocumuTaTh ero YHCIICHHBIC XapaKTePUCTHKH,

Texymnii KOHTPoJIb B hopme peiirunr — KOHTPOJIs1
Peiitaur-konrpons 1. «VHBapuanTHI BEKTOPHBIX IIOJICH
Tunosas KOHTPOJIbHAs paboTa K PeATHHI-KOHTpOIIO Nol

1. Munexc xpusoit 1 BEKTOpHOM 1071€. ITpumepkr.

2. Haiitar oco6bie Touky BEKTOPHOTO IOJIsI $(x"2+2y"2-9, ¥-2x2)$ na miockocti u OIIPENETTHTD HX
THIL.

3. Boim3u cBoeit HemoBimKIoj TOYIKM - Havana KOOpIHHAT - Miamkoe OTOOpaKeHHe UMeeT By
$(x,y)\mapsto (2x+ 2003xy +o(x"2+y"2), \, X+16y+ y 2 +x/2 +to(x"2+y"2)).$ Kaxosa bopmaneras
HopMalbHas (hopma OTOOpaKeHUs BOIU3H 3Tk TOYKH?

4. B6musu myns ramxoe BEKTOpHOE ToTe nMeet Bux $(2x+ 2009xy +To(x"2+y"2), x-2008y+ y*2
X2 +o(x"2+y*2)).$ Kakosa thopmansuas HopmansHas opma 3100 MIOMIS B6THAK 9TOH TOUKkK?

Pedirunr-xonrpons 2, «Tunnynocts u TPaHCBEPCATBHOCTEY
Tunosast xouTponsHas pabora k PEHTHHI-KOHTpOITIO No2

1. Tlonstue $k$-crpyu. ITpocrpancrso $k$-crpyit.

2. Beraucmurs 2-cTpyro otoGpaxenus $(x,y)\mapsto (\arctg(2x-y), e {x+2y}-1)$ B myue.

3. TpacBepcanbubl OTOOpaKEHHS BEWIECTREHHOI IPSAMOI Ha MIOCKOCTE $t\mapsto (x=t"3,
y=t"2) § u $t \mapsto (x=t"2, y=t)$?

4. Moxxer nu nepecevenue 00pa3oB aByx TPaHCBEPCAIBHBIX OTOOpaXeHHH GEITE OTpE3KOM?

Peiitunr-xourpous 3. «Bepcansnocts u Oudyprarmmy
Tunosas xonrponsmas pabora k PEHTHHI-KOHTPOITIO No3

1. Ionsrre 6udyprammn. [pumeprr 6udypraruit.

2. JTns cemeticrpa BCKTOPHBIX IOJIEH Ha IJIOCKOCTH $(x"2-+\epsilon x+tepsilon, y)$ yxaxmure
BO3MOKHBIE OH(ypKALHOEHEBIE 3HAYCHHS napamerpa $\epsilon.$

3. IInst otobpaskenms BCIICCTBCHHBIX HPAMEIX $X \mapsto x3§ TPEIUIONUTC MHUHHBEPCATBHY O
aedopmanuro u obocuylite eé.

POBHO JiB€ 0COOBIE TOUKYH?

Ipomesxyrounas arrecranus B opme 3x3amena
Bonpocsr k 9K3aMeHy
1. MeiicTBHe audpeomopdpuzma na BeKkTopHOe moiie. Teopema o BBIIPAMIICHHH TT0J1s1 BOIH3K
He0co60i Toykw.

4. Unnekc KPHBOH B BEKTOPHOM I1071€. Hnnexc H30JIHPOBaHHOH 0c000# ToukH,
Coxpanenne ummexca TIpH HENPEPBIBHEBIX edopManmsx.

5. Teopema 06 HHnekce. Cnencteug uz TE€OpeMEI 00 HHIeKce,

6. Ypasaenus ¢ LICPHOIMYECKOH MTPaBOif YacTEIo,

OtoGpaxenue 3a nepuon. Ilepuoguueckue PCIICHHS H UX YCTOHYHBOCTS,



7. OTobpaskenne Ilyankape u ycroitunpocts [HKJIOB aBTOHOMHBIX BEKTOPHBIX TIOJICIE,

8. Muoroo6pasus. ITonstue KapTel, aTiiaca, COrnacoBaHHOCTH KAPT M aT/IacoB.
Hupdepennuansaoit CTPYKTYpEI. IIpuMepsl MHOr0OGpa3Hit,

9. Pacciioenns. Kacarennroe paccioenne. Pumanosa metpuxa.

10. O6BIKHOBEHHOE maddepennmansroe ypastenne na MHOroo0pasuu.

11. Poctkn u crpyn. Paccmoems cTpyi. Teopema 06 sxBHBaNeRTHOCTH CTPYH OTpe3KaM psioB
Teitnopa.

12. Cnabele u cunbHbIe (TroHKme) Tononoruy. TUMMYHOCTS,

13. TlonsTue TpanceepcamsrocTy. Teopemsr TpancsepcansrocTy. u CJIEJICTBUS U3 HUX.

14. CrenerBust u3 Teopem TPaHCBEPCaNbHOCTH. TUIIHYHOCTE HEBBIPOKIEHHBIX 1
THIEPOOIHYECKHX 0COBBIX TOueK BEKTOPHBIX ITOJIEH.

15. Jloxansnas anrebpa orobpaxenns. [1oaroTosureismas TCOpEMa U CIICJCTBHUS U3 Hee.

16. IMonsirie ocobennocTy. Knaccuduxarms npoctsix ocobennocteii byHKImii,

17. CrpykrypHas yeroiunpocts BEKTOPHBIX nonel. CTPYKTYPHO YCTOHYMBEIE IO Ha JIBYMEPHOM
chepe.

18. Teopema Ilyankape-Benmukcona.

19. Ctpyxrypuas ycroitunpocts 0TOOpakeHHui. [pumepsr.

20. CemelicTBa BEeKTOPHBIX mONCH (oTo6paeHnit). DKBUBATCHTHOCTS ceMeicTB. Bepcanbabie
nedopmanmy.

22. Ilpocreiimme Oudypxarun. Msrkas u scecrkas IOTEPS YCTOHIHBOCTH.

23. TlonsTue crpanuoro arTpakTopa u ero pasmepaocts. Teopema Takenca. ITpoctpancto
BIIOXKCHUS THHAMHYECKOH CHCTEMEL

Camocrosreabnan paGora CTyIeHTA

Bompocs! k camocrosTenpHoi pabote cTynenTta
1. Pazo6pats seiicTeue addeomoppusma Ha BexTOpHOE TONTE, Hoctpouts npumepk: Takoro
JICHCTBHSL U TIPHMEPHI BEIIPSIMIICHHS [I0J1s],
2. M3y4uTE nI0HsTHE pe3oHanca s 0cobodi TOIKH BEKTOPHOTO 1oJ1sL. [locTpouts npumeps:
PC3OHAHCHOrO 1 HEPE3OHAHCHOTO cityyaes. IpemioKuTs COOTBETCTBYIOIIHE (hopManbHbIe
HOPMAbHBIC (POPMEI I10JIEH BOIM3H 0COBBIX TOYEK.
3. M3yuuTs nousitie pesonanca s HETIOABIKHOH TOUKH OTOGpaskeHust. [Toctponrts IIPUMEDHI
PE30HAHCHOIO  HEPE30HAHCHOTO CIIyYacs. Ipenoxuts COOTBETCTBYIOIIME (hOpMaIbHETIE
HOPMaJIbHBIE (POPMBI 0TOBPANKEHHS BOIH3H 0COBRIX TOYEK.
4. Pa3zobGpars nonstue unnexc KPHBOH B BEKTOPHOM II0JIE. HoctpouTts npumepsr.
5. PazoGpark Teopemy 06 mnexce u CIEnCTBHs U3 He€. [IpeTOKUTE IPHMepPEI HCONb30BAHILS.
6. IloctponTs npumeps! YPABHCHUH C IIEPHOJMIECKOI IPABOH YacThio, 0TOOPasKEHH s 38 TEPHO
s Hero. Paso6pats nonsTue meprommyeckoro PEIICHUS U €r0 YCTOHYHBOCTH,
7. TlocTpouts npumeps: orobpaxenue [Tyankape mwis muKion ABTOHOMHBIX BEKTOPHBIX 110JIEH.
Pa3zo6pats nonsatue yeroitunsocty LUKJIA,
8. Uzyuurs TIOHATHS KapTel, aTilaca, COraacoBaHtOCTH KapT v aTnacos, quddepennuansuoi
CTPYKTYPBI, MHOroo6pasust. [Ipusectu TIPUMEPBI MHOTO00pa3uii ¢ aTyiacoM U3 oHo KapThl, IBYX,
$n \in \mathbb N$ xapr.
9. Pa3obpars monsitue PACCIIOCHHS], KacaTelIbHOTO PacCiloeHHe, puManoBoi Metpuk. [TocTpounts
[IPHMEPEL,
10. PazoGparts nonsTHe 06KKHOBEHEOTO nuddepennuansHoro ypasuenue Ha MHOroo0pasuu, ero
peienny, 3anaun Ko,
11. U3yuuts nonsitue POCTKOB u CTpyi. Paccnoenus crpyii. Teopema 06 sxBuBanenTHOCTH CTpyit
oTpe3kam psijios Teitopa.
12. Pazo6pats mousitre Tomonoruy u THIHYHOCTH. [IoCcTpouTh npuMepsL.
13. U3yuurs nousitue TPAaHCBEPCaNLHOCTH, pazoGpath Teopemy TPAHCBEPCAILHOCTH U CIIECTBHUS
13 HEX. [Toctponts npumepsr,



14, M3yuuts mousTie JIOKaJIbHOM anreGpeI oro0paxenus, pa3obpars TIOZITOTOBUTENBHYIO TeopeMy
H cnenctsus u3 vee. IToctponts IIPAMEPEL.

16. U3yuurs nousue ocobennoctu. [TpuBectn HPUMEpEI.

17. Pa3obpars nonstre CTPYKTYPHOH yCTOHYMBOCTH BEKTOPHBIX IO}, Hpusectn npumeps:
CTPYKTYPHO YCTOHYHBEIX TIOJIEH U He SBISIFOIIMXCS TAKOBBIMH.,

20. 3yauts nonstue ceMeHcTBa 00BEKTOB, SKBHBAICHTHOCTH CEMEHCTB, BepcalbHEIX U
MHHHBEPCANBHBIX Te(opMariuii, Toctpouts npumeper.

22. Pazobpats nousTie Oudypranuu. Ioctponts IPHUMEPEL.

23. M3yunts nousTHe CTPaHHOTO aTTPaKTOpa M ero pasMepHocTH. [Ipusectn TIPHMEPEI
apdexTHBHOTO MpHUMeneHNs TIOHATHA pasMepHoCTH. Pazo6pars TeopeMy Takenca.

CamocronTensnas padora B opme KypcoBoii paboTeI
Tunmynas 3amava no KypcoBo# pabote
W3yunts Mozmens Xommnra-Tennepa (cM., Hanpumep, H.3ppoyemur, K. Ilneiic, O6bIkHOBEHHBIE
Juddepennuansusie YpaBHenus, KavectBennas Teopus ¢ TIPHIOKEHUAMA, cTp. 146-150), BE1Gpats
HCTBIPE YHCTICHHBIX MapaMeTpa MOJe)H, TIpH KOTOPBIX HaOIONACTCS YCTOMYHBEII IPEAETbHBII
WKL 3aTeM 3a(HKCHpoBaTh 1Ba 13 HHX, & IBYM IPYTHM IIPUJIATH He MEHEE TPEX 3HAYCHHH BONH3H

BEKTOPHOT'O ITOJIS CHCTEMBI M HAHTH & COGCTREHHLIE "HCIIa, HAHTH NPENeNbHbIN K, ero
AHAMETD, IEPHOL M 0TOOpaKeHHe Ilyanxape. Ipemnosxurs Monen AL aNIPOKCUMAITHH ()Y HKI[HiA
AHAMETpa, IEPUOJIa U OTOOPAKCHHUS ITyankape xax dynxumii CBOGOJHEBIX mapameTpos. Jlath
HHTEPIPETALNIO BEIYHCICHHEIX TI0KA3aTeekt.

7 YueGHo-mMeToamueckoe u HH(OpMaHOHHOE 06ecmedeHme AucuIHHEBI «KavyecTtBennas
TCOPHS JHHAMHYECKHX CHCTEM))

OcnoBuasn JMTepaTypa

1. Kypc reomerpun: snements TONIOJIOrHH, nuddepeHnnansHas FEOMETPHS, OCHOBAHMS '€OMETPHH
[OnexTpoHHEI pecype] / Kysosnes B.IL, IMogaesa H.T. - M. : PUSMATIIUT, 2012. -
http://www.studentlibrary.ru/book/ISBN978 5922113601 .html

2. T'eomerpuueckoe MOZETMPOBAHHE OKPYIKAIOLIEro MUpa [Onexrponnsrit pecypc] : yueb. mocobue
/ A.A. VTkuH, - 2-¢ U311, crep. - M. : ®JIMHTA, 2014. - 219c¢. - ISBN 978-5-9765-1956-5.
http://www.studentlibraly.ru/bookflSBN9785 976519565 .html

3. OCHOBEI reoMeTpryeckoii TCOPHH HENIMHEHHBIX YIIPABIIIEMEBIX CHCTEM [DnexTponusrii pecypce] /
Enxun B.M - M, ; OU3MATIINT, 2014, -

http://www. studentlibrary.ru/book/ISBN978592211545 2.html

Honmosnnreasnas JIATEpaTypa

1. OcobennocTu nudpepernmpyempix OTOOpasKeHHI. [DeKTpormbIii pecype] / Apronsa B,
Bapuenko A.H., I'yceitn-3ane C.M. - 3-e U3JL., erepeorui. - M.: MITHMO, 2009. -
http://www.studentlibrary.ru/book/ISBNQ785940574569.htm1

2. OcHoBBI anrebpanueckoi TCOMETPHH [DJIeKTPOHHbIH pecype] / llapapesuy U.P. - 3-¢ H3]1., JIOII.
- M.: MITHMO, 2007. - http://www.studentlibrary.ru/book/ISBN97859405 70851.html

3. OcnoBsl tudepennmansuoii TCOMETPUH B HHTEPECHEIX 3a/1a9ax [DnexTponHbIi pecype] /
Cxonenkos A.B, - 2-¢ H31L., menp. - M.: MITHMO, 2010. -- 72 ¢. - ISBN 978-5-94057-630-3.
http://www.studentlibrary.ru/book/ISBN9785940576303 html

4. AnroputMuveckast Tomonorus i KJIACCH(DMKAIHS TpeXMepHbIX MHOroo0pasuit. [iekTpoHHbIH
pecypc] / Marseer C.B. - M.: MIIHMO, 2007.-456 ¢. ISBN 978-5-94057-209-1,
http://Www.studentlibrary.ru/book/ISBN97859405 72091 .html



5. AnHamuyeckmne cucrtempl u mogzenun 8 6uonorum [3nekTpoHHbIi pecypc] / Bpatyce A.C.,
HoBounos A.C., MnatoHos A.T. - M.: OUIMAT/INT, 20009, - 400 c. - ISBN 978-5-9221-1192-8
http://www.studentlibrary.ru/book/ISBN9785922 111928 .html

8 MarepuanabHo-rexumueckoe obecnevenue JuCHMILTHADL «KauecTBeHHas Teopus
AUHAMHYECKUX CHCTEMM

1.Jlexuonnas aynaropus (318-3): 75 mocamounsrx MECT, MYIbTUMEIHHHBIA NpoeKTOp C
4BTOMATHYCCKHM 3KPaHOM.

2. DNeKTpoHHEIe yuebHbIe MaTepHallbl Ha KOMIIAKT-IHCKAX.

3. Jlaboparopun BBIMHCIHTENBHBIX MeTos0B 405-3, 528-3.



IIporpamma cocrasena g COOTBeTCTBUH ¢ TpeboBarnusamu OI'OC BO o HaIpPaBIEHUIO OATOTOBKH

02.03.01 «Marematuxa u KOMIIBIOTEPHEIE HAYKI,

s ~
ABTOD: po). kKa. DAuII A.A laBeioB. (;xy Sl

[ty

Penenzent: AMPEKTOD 110 MapkeTHHry 3A0 MHBeCTHIMONHAS (upma «[TPOK-MrBecTy
Kpuceko O.B. ( //A/«fi}’

ITporpamma PaccMOTpena u on06pena Ha 3aceanuu kadenper ®Aul]
npotokon Ne  #4  op cx/' &7, Mﬂoga. ey
3aBenyrommii kadepoit — 1pod. JlaBeiioB A.A. S

Fa

PaGouast mporpamma PacgMoTpea 1 onoGpena Ha 3aceNaHMH  yueGHO-MeTOTMYCCK O
KOMUCCHH Hanpasnemns O/ O3 . &/ |
npotokon Ne - 77X or AZ €7 A Stoa. ; , D

Ilpencenarens xomuccnu et

&

IMporpamma NepeyTBEPIKICHA:

Ha YYeOHBI  rop. IIpotoxon  3acemamms Kadeapsr  No oT
rojia.

3aBemyrommuii Kapeapoit

Ha y4eOHEBIT  rop. IIpotokon  3acemanms Kadenper  No oT
roja.

3aBeyromuii Kacdenpoii

Ha YYEOHBIH  rop. Ilporokon  3acemanns Kadenper  No oT
roza.

3aBenyronimit Kadenpoii

Ha Yy4eOHBIT rop. Ilporoxon  sacemamms Kadenper  No oT

romga.

3aBenyrommii Kadempoit

Ha YYEOHBIH  rop. [Iporoxkon 3aceanus  kadeapsr  Ne oT
roma.

3aBenyrommii Katenpoi

Ha Y4YeOHBIH  rop, IIpoToxon  3acenanus Kadenper  No oT
rojia.




