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qE JItr o c B oEHkIfl , nvc:\I,IIIJrr4FIbI
I{elr ocnoentrs, I;nI\LITIJILIHII <OynrquoHamnsui aHaJrr,r3)) - o3HaKoMJreHr4e c rer<lpr.refi $ymqufi,

MeroAaMrr pa6orrt n 6ecronerlnoMepHbrx SynrquouilnbHbrx rrpocrpaHcrBax r,r nx ilprlnoxeHrarf,Mrr B

BbIrII4cnI4TelHrofi MareMarklKe. B repnrr4Hax naHHofi AzcrluuJrr,rHbr craBflTcr MHofr,re sa!\aqu Qn::ruxu u
TexHI4qecKne npo6nelrbl, ollrlcrilllzuorofi rrpoueccbr, Ilpol{cxoAsrrlkre B npvpoAe 14 gKoHoMr4n:e).

3ala,rn:
. I,I3)',rrplTb OCHOBHbTe rIOHf,lI4{ TeOplII4 Merpl{rrecKr4x, HopMn4poBaHHbD( pI eBKII,IAOBbD( [pOCTpaHCTB;
. n3y{Irrb ocHoBHbIe IroHf,T}Ifl TeoprlulprnefiHrx ([ynxqzonanoB r,r oleparopoB;
. I{3yrrI{T6 MeloAbI peruenmh (pymquorraJrbHbrx ra nuseftsrrx rrHTerpanrHbD( ypaBHenuft;
O II3TII,ITb OCHOBHbIE TIOH'IIJI4' TEOPII4 MEPbI I,I IIHTE|PIIPOBAHI,IS;
. Hayql,ITbct [pl{MeurTb lrdro4rr (fyurquoHilJlbHoro alaJrkrsalnr perrreHrrflnpr4Knal}lbrx 3aAarr (n rou

. 

tll4cne reoperllKo-Bepotrl{ocrHbx, 3aAar{ MareMarurrecxofi (fusuxrz H olrr4Manbnoro yrrpanrtenux).

2. MX]CjTO AHCTIU[JIr4Hbr B CTpyKTypE oIIoII Bo

[uc;,luntmua <Oyurquotranrur,rfi aHa:trr4s>> o'rHocr.rrcfi K o6ssaremnofi qacrn y're6uono rrIrala.
flpepernusvlTbr rvcr\vIrIJILt trbl: anre6pa r4 reoMerpr{{, MareMarzqecxufi a*aJrvr3,4ra$r}epenuuilJrr,urre

ypaBHeHHr, KoMrrrreKcHrrfi anzurz,s.

3. TIJTAHI4PyEMbIE PE3yJIbTATbIOEyrrEHWrfroAI4CrIr4IrJrr{rIE
flnauupyeurre pe3ynbrarbl o6yuerux rro Ar{crlrarrJrr4He, coorHeceHHrre c rrnaHr.rpyoMbrrvtz

OilOIIJIb AIAMU OOBOEHI4'I

Ko4 SopvrupyeMbrx KoMrrsr( )HUHLI
YponeHr ocBoeHr4rr

KOMTIETEHUI'U

llnauupyenabre pe3yJrbrarm o6yueHu a no
AI{CqUIInr.rHe, xaparcTepH3.lTorrlue STilr]br

Qoprr,ruponaHurr KoMrre:r'enquli
(noxasarer n ocBoeHtur rcqlunereHuu u )

OIU{-1. Cnoco6eu xrpr{MeHirrb

Qyn4aueurarrbHbre 3lr'a:eturs, noJDA
oSlacru MareMarurrecnnx r.r (ulrE)
ecTecTBeHHbrx HayK, vr t4clloJr63oBz

npoQeccuonal*rofi Ae.rrreJrbHoc'ru

EHHbIE B

ITb IIX B

tlacru.rHoe 3uau, 6a3osrIe HaBErKrr, ro[]rqgHH[,Ie; B

o6racrlr MareMarrrrecnnx u (plrz)
ecTecTBeHHbrX HayK;

Yrrerr HcrroJrr,3oBars 6a:osrte grrarafi 113

o6lacru MareMarliqecrcux r,r (znu)
ecrecrBeHHbrx HayK e npodrecczoua-lnuoi
Aes'IenbHocTa;
Bna4err HaBrrKaMr{ eu6opa MeroAOEi

pelxeHr4r sa4a.r npo{recczoualruofi
A9fT€JIbHOCTII Ha OCHOBA T eOpeTIuIrIeCl:ITX

suamuir.
OIIK-2. Cnoco6en rrcrroJrb3oBarb

aAarrTr.rpoBaTb cyqecTByrorque
MATEMATI,IqCCKIIE METO.IbI I,I CI{CTEh

npofpaMMr{poBaHu{ glx parpa6orr
peaJllj3Arryrur rurroptrTMoB perxeHr{t
rrpr4KjraAHbrx 3aAaq

IbI
(VVI

llacrvqnoe 3narr
pacilrvpeHHbre HaBbrKr4 n o6nacru
MATEMATIZKI4;

MaTeMaTUqeCKI{e OCHOBLI, OCHOBHLIe

ttoJlo)r(eHrirl H KoHuenr1lau s o6racrra
I]porpaMMr{poBaHr,ur;

apxrzTeKrypy r3brKoB

rlporpaMMr4poBaLrvfl;

ocHoBrryrc TepMr,rHoJrorr,ro n o6lar::rlr
ltpofpaM MHoro o6ecnevennr ;

Yuerr ocyqecrBnflrt o6ourosaHHsrii
ru6op MareMarzr{ecKax H r{.oMnb}orepHbrx

MeroAoB, a raKxe ueo6xo;1r,rvoro
ilpofpaMMHoro o6ecne.{eFrr4r rrpH
peueHHtl sa4av npoQeccuorra:turrofi
Ae.flTeJrbFrOCTI,I;

Bla4ern HaBETKaMH rrpnMenreHzlr AaHHbrx
MeroAoB r,r lporpaMMnoro cl6ecneqeHrur
npr4 perrreHHrr r(oHKpeTHbrx 3a/laq.

1.



oE'bEM II CTpyKTypA Ar,rcIII4rIJII{HbI
Tpy4oenarocrb AI,IcIII4n.[I4]Ibr cocraBJurer 3 ga.rerHrre eAnHr{ubr. 108 .racon.

C ogep2xaHue JreKrIr.roHHbIx saHqruft rr o Ar{cuu[JrrrH e

Par4en 1. Merpu.recxue npocrpaHcrBa
Tevra 1. Onpe4elenl{e MerpLItlecxoro rrpocrpaHcrna. HenpepbrBHbre oro6peLxreHufl Merpr.rlecKr,]x

rrpocrpaHcrn. Irlsouerprax
Onpe4eueHur MerplrtlecKoro [pocrpaHcrBa vr noAnpocrpaHcrBa Merpr4qecKofo [pocrpai{crBra.

ocHoeHtre [pI,IMepbI. oupe4eueuzx HerrpepbrBHoro oro6paxeuux Merpr{qecKr4x rrpocrpi}Hcr]1,
rolreouop(f vr3Ma, rr3oMerpr,ru. flpl,rnaepu.

Teua 2. Ompurrre n l3aMKHytble mapbl 3aurrranrae Mnox{ecrBa. Cxo4r,rn,tocrr. lln6rgue
fIO.IIMHOXECTBA

onpe4enenrax orKpblTolo Lt 3aMKHyroro rrapa) t-oKpecrHocrl,r rorrKr,r, TorrKIr rrpl4KocHgBeHr4t
MHo)KecTBa, rlpeAerbHoft Ia uro{uponanHoii ToqKIl MHoxecTBa. Onpe4eneHr.re 3aMbrKaHr4-s MHo}r(3crBit.
Teopeua o cnoficlnax 3aMbIICaHrIfl MuolxecrBa. Teopenra o xnacczsuraqnn roqer rlpprKocHgBeH1at
MHoxecrBa LI ee cJIeAcrBI,Ie c, knacczqpr{Karlprr{ ToqeK 3aMbrKaHrrfl MHoxecrBa. Onpe4e:reHrre rpeAena
nocJleAoBareJlbHocrlr roqeK. Ceoffcrea cxoAflrquxcr nocneAonarelruocrefi. Teoperr,ra o paBeHcrBe

BceBo3MoxHbIX rlocJleloBarenbHocreft ToqeK MHor(ecrBa v 3aMbrKaHu.tr 3Tofo
s. BcroAy tlJlorHc)ro 14 HIzrAe He rrJrorHofo MHor(ecrBa B [pocrparrcrBe.
crea. flpzueprr.

Telra 3. Orxp;rrrre r{ 3aMKrlyrbre MHo}r(ecrBa
Oupe4eleul4t orKpblTofo a 3aMKHyroI'o lv{Hoxecrna. llprzuepu" TeopeMa o AorroJrHerrr4r,r orKpr,rroro

MHo)KecrBa. Teopeurr o6 o6redlrHeHl4t4 rl rrepeceqeHl4rl orKphlTbn< MHo)KecrB, 3ilMKHy]tbrx MHo)r(ecrr].
orrprrmre r{ 3aMKHyrbre rrauoxe,c'iBa Ha np-auofi. Kauropono Mno)r(ecrBo.

Telra 4. llolusre MerpI4tIecKI{e [pocrpaHcrna. llpuurlr4rr c)il{Maroulzx oro6paNenuft
Onpe4elenne Qynaautlnlranrnofi locJre,qoBareJrbHocrr.r. 'Ieopeua o $yu4ariaeHTaJrb]focra

cxo4rlqeficr [ocJleAoBarenbHoc:f14. Onpe4ereHve rronHofo MerpkrqecKoro [pocrpaHcrBa. flpaueprr.
Teopeua o BJIoxteHHbx Irrapax. Teopeua liepa. OnpeAeJreHr4e rrorroJrHenzfl fipocrpanc,rna. Teopc)Ma o
cyqecrBoBaHul,I kr eALIHcrBeHHocrr,r norroJrHeHr4.rr Merpr4lrecKofo [pocrpaHcrBa. Oupe4eteHze
clKrlMalolqero oro6paxe]Hr4f,..Ilpurqr.In cxc.IMaloql4x oro6paNeuuit" llpnrr,reueru4e npi,rHrlr{ila cxr4Malotrlr4x
oro6paxeHuit ltts. pelxeHl4s mre6pavuecKax, I4ppallrroHanbnbx, TpaHcrIeHAeHTHbrx rr r4gTerpaJrbHbrx
ypanueunfi.
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PagAeu 2. Jluueit:unte z nrojrnarapoBaHHbre rpocrpaHcrBa
Terraa 1 . Jlunefi urre rpocrpaHcrea. JIz Heft nrre (f yurcqr{oHaJrbr

Onpe4eleHur maueftuqrro rpocTpilHcrBa Lr efo rroAnpocrparrcrBa. C)cHonurre rpuMepbr"
Onpe4eleuzr rurnefiuo neganucur,tofi crrcreMbr BeKTopoB, pa3Meprrocrll rrpocrpaHcrBa,
6ecrone'IuoMepHoro [pocrpanctna, 6asuca KoHeqHoMepHoro rrpocrpaHcrna. Onpe4eJreHrr.rr r]ynrqnonara,
aAAI'IrI'IBHofo, oAHopoAHoro It nliuefinoro (pVHnrqIEoHana. Ilpnruepnr. Onpegeneuve tr1pas.ynmqnouara.

Tetvra 2. Bunyxnrre Mnc,Necrea Ir Bblrryrnbre $ynr<quoHaJrbr. Teopeua Xana -- Ba.naxa. JlnrrefiHr,re
HopMr.rpoBaHHbre [pocTpaHcTBer

Oupe4enenurl BblilyKnoro MHoxecrrla r4 BbrrnyrJroro reJra. llpznaeprr. Teclpeual o Bbrfry.lcJrocru
IlepeceqeHl,I{ BbInyKJIbx MHoxecIB. Onpe4e.nenldf, BblrlyKnoft o6onoqKr4 MHo)KecrBa }r cr{Mr[JreKca. Tc,opeua
o cI{MrIJIeKce. O[rpe4eIre:flvnr BbIrIyKJIoro, rIoJIo]KI{TenbHo-oAHopoAHoro u oA}ropci4r{o-BbrllyKJrouo

{yuxquouala. llpurrlepu. CnofttTrBa oAHopoAHo-BbrnyKnrx (fyHrrlrroHarroB. Oupe4eneure rpoAoilxeHrrr
nunefinoro (fyHxqrnonana. Tecipeua Xaua -- Eanaxa. Oupe4enenve Syulcqzonana, pa3AeJrf,rorqe;o
MHo)I(ecrBa. Teopeua o cylqeorBouaHl4l4 nr,rueftnoro fiyurqr.rouana, pa3AeJrsroulero ,Arla Bbrn yKJr6rx
MHo)KecrBa. Onpe4enenzx nopvirr, nuuefiHoto HopMHpoBaHHofo rrpocrpaHcrna, 6anaxoEr,a rpocrpurHcrBa.
flparueprr. Onpe4elenlat rloAnpocrpaHcrBa HopMllpoBaHHoro npocrpaHcrBa z ;11ruefir+oro Mrroroo1pasnn.
Onpe4eneuyre nonnofi clrcreMbr :inenrenros"

PasAer 3. Enxlu4osrr rn Fn:m6eproBbr rrpocrpaucrBa
Tervra 1 . EsKrzAosbr rrpocrpaHcrBa
Onpe4elenrax cKaJUIpHOro npoll3Be1enprs. v eBKJrLrAona [pocrpaucrBa. OcHotsgr,re rrpuMepr,r.

Xapaxrepracrl{qecKoe csoficrBo eBKJIITAoT}a lpocrpaHcrBa. Hepanencrno Kouru - Eyrurorrcrcor,c.
Onpe4enenux yrJla Melr.ny BeKTopaMr,r, oproroHaJrbHocrr4 BeKTopoB, oproro.uanrugfi 14

oproHopMl4ponauuofi cl{creM BeKTopoB. Teopenaa o nlruefinoft negaBacuMocrrr oprofoHalrluoit cu,orelrtr
BeKTopoB. Onpe4eneHl4t oprofoHaJlbHoro u oproHopMr.rpoBaHHouo 6utuca.llpunreprr.

Tetvn 2. Oprorouzulrsrrft 6azwc n cenapa6eJlbHoM eBKnlrAoBoM rrpocrpaHcrne" O,proloHirJrr,rr3arlLr{
fparraa - Illura4ra

Teopeua o cq.erHocrll oprofoHaJlrnofi: cucreMbr B celapa6emuonr [pocrpaucrae. OproroHaJru3arlr4q
fparr,ra 

- IIIrraIaAra. Teopeuet o cyilIecrBoBaHr.rr4 oproHopMr4poBaHHofo lasuca y aenapa6e.rrbHoM
eBKnr,rAoBoM rrpocTpaHcTBe.

Telra 3. Hepaeeucrso Beoiert. 3auxHymre oproroHanbHbre crrcrelrnr. Teopeua Pucca -- Ouruepa
Onpe4eneuur pflAa Oypre v noe$lpuqzeHroB @ypre. Hepaneucrno Eeccerur. Onpe4eueuzre

earvtxuyroft oproHopMl,Iponaunoft crlcreMhr. Panencrno llapcenalx. Teopeua o coBrraAenptu rroJrHorbr rr
6elruona npocrpaHcrne. Teopeua Pzcca -- Crzmepa.
rronHoM cetapadenbHoM npocrpar{cr:a{).
a o6 zgorurop$z:nre. OproroH'anbHoe AonoJl:reHz(t.

onpe4enenue rutrc'eproPa fipocrpaHcrBa. onpe4eleHze rasovop(pusrvra AByx. eBKJr.a,]IoBbrx
rlpocrpaHcrn. Teoperraa o6 [sol.{rcp(pzsue. Oupe4ereHr,re oproroHaJrbHoro AorronHerrrr{ rc}ArrpocrpaHcrB,a
rulr6eproBa npocrpaHcrBa. 'Te<ipevra o cylqecrBoBalvrn rr eAr.rHcrBeHr{ocrrr rrpercraBJreur4rr gre,l\,reHla

rrarin6eprona [pocrpaHcrBa B nI{Ae cyMMrI i)JreMeHTa rroArrpocrpaHcrBa Lr gJreMeHTa ero opror,oHurJrbHoro
AorroJrHeHrlr. Cne4c:rnr.rr. Onpe4ei,neHr{e rrprMofi cynalrtr.

Pa-:Ael 4. JlprnefiHsre (pyrrnuuoHaJrbr ra nranefiHue oreparopbr
Tenaa 1. Henpepunurre nianeftnue ([ryHIcIII4oHanbr Ha HopMr4poBaHHhD( rrpocrpar]ornax. T'eoperua

Xaua - Eauaxa B HopMt4posaHucir,r [pocrparrcrne. Coupr]KeHHoe lpocrpaHcrBo
Onpe4eleurre HerlpephrBlrqro $ynrcquouana. KpzrepIlr{ HenpepbrBHocrrr nznei,iurx r:pyHxqzpnanon.

Oupe4eleurae ra csoficrBa HopMbI HerlpepblBuoro ruruefinoro (fynraryroHaJra. llpranreptr. Teoperra Xaua --
Banaxa B HopMI4poBarIHoM rlpoorpaHcrBe I{ ee cJreAcrBux. Onpe4eleHus cyMMhr nuneiinrx cpynxquonalon,
npol{3Be'4e:F.us. tnheiryroro QyurIII4oHana Ha qI4cJIo Ir colprxeH}roro rrpoc'rpaHcrea. Jlpznaeprr. Teopenaa o
rIoJIHore corlpflxeHl{oro [pocrpaHcrBa. Teopeua o Br,rle HerrpeprrBnoro nprnefiuoro (fryur<rlr4oFrilna B

BelrlecrBeHuona runrdeproBoM rlpocrpaHcrBe. Onpe4eneru4e BToporo colp.flxeHHofo lryocrpaHcrBa {4

pelpnercznHoro rrpocrpaHcrBa.
Tenra 2. Jluuefiutre ofleparopbl. HenpeprrBHocrb rr cJfpaHr{r{eHHocrb nr.rsefinoro onepi:rrop€r.

Ilpocrpaucrso ruHefiHbD( orrep€tropoB
Onpe4eleurar ruaneftnoro oleparopa, flI\pa kr o6pa:a lznefiuoro oflepalopa" flpat.,reprr,

Onpe4eleHl{t HenpepblBHocrI4 I4 ofpaHLItIeIIHocrr4 nnueftnoro oneparopa. Teopeua o paBrrocr4Jrnuocra



HerIpephIBHocrI'I u orpaHLIqeHHopTlI JILIHefrIloro oleparopa, 3aAaHlroro Ha HopMtrporr&HHorr{ npocTlpirrHcrBe.
Onpe4eleulrt HopMbr oleparopa, cyMMbr JII{Hei,iHbrx oleparopoB, rrpor.r3Be1enr4s, nuHeftr{on.o oleparopa lfa
qr,rcJro r{ npocTpaHcTBa HerrpeplhrPr{brx nr4HeiHbD( orrepaTopoB.

Teua 3. O6parurrfi olleparop. ColpDrceuHbre oleparoprr. carvrocorrpfiKer{Hbre ,orep;lropb.r
Onpe4elenuq [pou3BeAr3ntl4t nr.IuefiHtx oleparopon, o6parnoro oileparopa. Teopeua o uasefinoc:rv

orleparopa, o6parnoro ru.Iueiinonty. Teopeua Bauaxa 06 o6paruonr oleparope. Jleunaa. o rpofire.
Oupe4enenlle conptlKeHuoro oireparopa. Cnoftclea conprxeHHbrx oleparopoB.- lleoper,aa o paBr3HcrBe
HopM oneparopa v corrptxeHr{oro K HeMy oleparopa. Jlenrua o6 &HH}n-{Tope ,rllpa on€parop,a.
Onpe4eleuut caMocolpnKeH[Ioro oleparopa v unBapna:nTHoro rroArrpocrpancr]Ba. lleoperua o Br.rAe
ofleparopa, o6patroro pil3Hoclll To)KAecrBeHHofo u maneftnofo c HopMoft, nreur,ruefi 1.

Tet,ra 4. Cnexrp oleparopa. Pegolrneura
Oupe4eneul{e pe3onbBeuThr oleparc'pa. Onpe4eneHr4r pelyJrrpHoro Hkrcila, orreK,rpa,

crleKTpa, HerlpepblBHofo cnerrpp. 3anrr<nytocrb crrer(rpa. Ilpuueprr. Cner<rpalsnufi pa1kryc
Teopeua o crreKTpe caMocorrpxrKeHHofo oleparopa.

PasAer 5. Mepa. I,Iurerpa4 JIe6era
Tervra 1. Mepa rrJrocKofo Muox(ecrBa

TOTIOIIHOI'O

oreparopa.

Onpe4eneHIae v csoftclBa Mephr nptrdoyronbHr4Ka. Oupe4eneHr,re oneMeETapgofo MHO)r:ecrBa.
Teopeua o6 o1sepunewuu, [epecerleHl4lt, pa3Hocrr4 14 cr,r.MMerpr4rlecr<oft pa3Hoc.]rr4 gneMerrrapHbx
MHoxecrB. Mepa gneMeHTapgorci mgoxecrBa ra ee csoficrna. Onpe4eJreFrr4e sHerxHefi Mepr,r npopr3Bo.rrbHolo
MHox(ecrBa. Onpe4eJIeHLIe IBI\4epI{Mofo MHoxecrBa. Onpe4eJreHr{e 14 csoficrea Mepbr Jle6era.
I'Isuepnrvrocrb orKpr;ITbrx I{ 3aMKl{yrbrx MHoxeo:n. CyrqecrBoBaHr.re Her43Mepr4Mbx MHoxeo1B.

T e.tyra 2. I4suepuvrre (f ymqnu
Oupe4eneul{e I,I3Mepl4rrac'ft (fynrqzu. Teopeurr o6 rr3MepaMoc'rrr cyMMb4 pil3rroo:ru, [porz3BeAe:n!rs.,

rlacrHoro, cyleprIo3I,IIIt4I4 PI [Pe.Uera ntocJreAoBareJrbHocrr.]r ]BMepr.rMbrx (fynrqzfi. Onpe4eleHlre
SKBHBaJIeHTHOcTI{ nByx QyHlcqlrft. Teopevra o6 rasuepnMocla Synrquu, gKBr4BaJreHrnofi. aguepzugfi
(fyuxquu. Onpe4eneul{e cxoAlrMocrkI rloqrlr BcroAy. Teopenaa o6 usuepraMocrrd Syuxilrau, rc noropoft ror{rr4
BctoAy cxoALITct rocneAoBarTonbnocrb n{sMepr4Mbrx Qyurcquft. Teopeua Ergpona. (3upe4e,leulre
cxoAI,IMocrI,I rlo Mepe. Cpanuenzti cxoAI,IMocrIr rro Mepe u cxoArrMocrr.r rroqrrl BcroAy. Teoperraa llysvt.6,.

Teua 3. I,Iurerpal Jle6era
Onpe4eleuue npocroft {lynrqnu" Kpurepufi I{3MeprlMocru dlyur<quu, rpvtlrrMarorqeffi ue 6ont:e qen

crlerHoe qpIcJIo pa3nl4qHbx snet renzit. Onpe:4errenlrfl cyMMr{pyeMocrr.r upocroft (fyuxquu z oe r{HT,orp?Jr?
Jle6era, csoficrsa. Teopervra o6 vsuepuruofi (pynr<quu x:aK npeAene paBHoMeprrD cxo4ru1efic.a
rlocneAoBareJlbHocrll rlpocrr,Ix (pyurqzfi. PacnpocrpaHeHr4e rroHrrrr4.rr oyMMrrpyeM ocrvr vr4.HTerpana J [e6era
Ha rrpokr3B oJrbHbre lr:lMeprrMbre Qyur<quu. Csofi crB a r,rHTerpana Jle6era.

Tetta 4. Ocuosutre reopeMbl o6 uurerpare Jle6era, I4nrerpar Jle6era Ha MHoxeclne 6ecroneqnofi
Mepbr. Cpannenue r.ruTerpanon -lftl6era u P uu; aua.

Teopeurr o6 vnrerpane o l" Flepaneucrno
Yebilueea. Teopervra o6 a6co ? :6era. f'e,,cpeva
B. Jlenpr. Teoperrla Oary. Pac He.{uoft Mepbr.
Cpanueuue r,rHrerpanon Jle6era ra Pprrrraua.

C ogell4aHrre [p ar.Tr.rqecKrix s aHsrnft rro Arrcqu[Jrr{H e

PagAen 1 . MerpuvecKr.re rpocrp aHcrBa.
Teua 1. Otpe4elenue Merprzrrecr<oro [pocrpaHcrBa. Cxo4zuocrr. flnolnsre tro,AMHo:x(i3crB11.

Orxprnue r,r 3aMKHyrbre MHoxroclBa
PeureHrae 3aAaq.

Terv:a2. flonurre MerpuqecKlre [pocrpaHcrna. llpnurlr4rr c]Kr4Marorqvx oroSpaxennrt.
Peurenze 3a.raq.
PasAer 2. Ilunefinbre r,r HopMr,rpoBaHHbre rpocrpancrBa
Terrla 1. Jlunefinrre lpocrTpaHcrna. Jluneiinue (fyHrcqrroHanbr. Brruyr<rr,re MHo)r(ecflJa v Bbr;)/Krbre

Qyuxqzonansr. Jftaueft nue uoprrau:poBaHHbre npo crp aHcrB a
Peurenue 3aJla.q.

Pa:4en 3. EnruuAoerr r,r r[.]u6eproBbr trrpoorpaHcrBa
Teua 1. Enr<lu4onrr flpocrpaHcrBa. Oprorouanrnrrft 6asuc n ceuapa6eJrbHorv{ eBKJr}rir[oBorvr

rlpocrpaHcrne. OproroHaJrr.r3 arlru fpaua - llluz.qra



Peruenne ga/Larr.

Teua 2. Hepaneucrno Beocens. 3auruyrrre oproloHanrrrbre cr{creiurr. TeopeHaa Pucca - Qlnuepra.
Ilpnrrraaa cyMx{aflrnr6eproBo rlpocrpaHcrno. Te<lperrra o6 r.rsouop(fusrue. OproroHaJrbHoe 

"qorroJrHer{ue.Peruenze 3a.[a.r.
Pas4en 4. Jlunefiuue QynxqrEoxraJrbr rz nnnefinrre oneparophr
Teua 1. l{eupeprmnrte nuueftn.sre Syur<qr.ronanu Ha HopMr,rpoBaHHhrx rrpocrpar{crBil(.

Colp.rNeuHoe lpocrpaHcrBo. ,1luuefinrre oueparopbr. llpocrpancrno m,ruefiHbrx oneparopoB
Peruenrae 3aAaq.

Terta 2. O6parulrfi oneparop. ConprNeuuble oneparoprr. Cauocorpslr(eHHbre orielparopnr. Cner<:rp
orreparopa. PesomneHra

Peruenue saila'c,.

PasAer 5. Mepa. ?lnrerpa4Jledera
Terr,ra 1. Mepa rrJrocKofo MHolrecrBa. I4suepuunre (fyHxqrzu
Peureurae 3aAaq.

T eryra 2. Irlnrerpan Jle6er.a
Pemesue 3aAa.r"

OBPA3 OBATEJIbHbIE TI]XHOJIOIIII4

B [penoAa]laHilIl AI4oIIarIJInHbr (rDyFlKllzonamnrrfi aHaJlr{3) vcnonb3}rorc-fl pasuoo6llasHrre
o6pa:onareJlbHbre rexnonorrltl: ]KaK TpaAI4IILIoHHbIe, TaK r4 c npr4MeHeHr{eM aKTr,rBHbrx r4 r{,rHTepaKl4BHbx
MeroAoB o6yreuu.r.

Amr,tnnrre Ia r,rHTepaKTr4Brlbre Mero4rr o6yrenzr:
O I,IHTCPAKTI4BHbIE NEKIII{14 (]tIO BCEM TEUAIT).

6. OTIEHOIIHbIqC:PEACTBA )UIflTEKvrrIErO KorrrpoJnr ycrrEBArDMOCTr,t,
IIPOMEII{yTOTIHOfr r\TTECTAUI4I4 IIO I4TOIAM OCBO FJdIUflAIICUUITJTTIIIrT 1r

Y[IEBHO-METOAIITIIECKOE OEEC tIxlqEHI4E CAMOCToflTEnbHofr pABoTbn
CTYNEHTOB

Tercyuuii KoHTpoJrb ycrreBaeMocrrr
Pefiruur-rconrpo.rrr I

1. llponepurr aKcr.roMbr Merpr{Kr,r AJUr 3aAaHrroft $opuynu.
2. llponepum, r{BJltercf, nn ri sa4anHoM rrpocrpaHorBe 3aAanmas rrocneAoBareJrbHoorb qxolt.surefics.
3. flponepurr, trBrrflercs. nlt qaAaHHoe lpocrpaHcrBo rroJrHbrM.
4 . llpu6nzNeHHo pemlrrb 3aAaHH oe $ynrqr,ronanr,Ho e yp aBHeHr4 e.
5. flprz6lHNenno pelrruTr, 3aAarrHoe ypaBHeHr4e @pe4ronrua B,roporo poAa )nrv ypaBgeHr4e

Bonrreppa.
Pefiruur-rconrpo.ur 2
flponepram, ilBlrl'erc . nl4r 3araHHoe MEroxeclBo BbrnyKnbrM MHo)KecrBoM, BbrrryKnbrM T,eJroM.
llponeputr, MoxHo lz sa/(arr cKaJl,apHoe rrpoz3BeAeHr,re npeAnaraenaoft Qopnrynofi.
Oproronarr,r3r{poBarb s a4dunyo c}rcreMy B 3 anaH HoM np ocrpaHcrB e.
Haftru HopMy 3aAaHHoro rir.Iuefinoro tpyurcqzona;ravrv rnanefinoro oleparopa,
Hafitu crreKTp 3aAaHHor() hnueft noro,onep&Top€r.

Pefirzur-rconrpolr 3

,{ora:arr, qro 3aAaHHoe MHoxecrBo xr3Mepl{rrao. Hafiru ero Mepy.

,{orasarr, qro 3aAaHHax Syuxn,us tl3Mepr{Ma.

,{ora":am cxo,qlzMocm sa4anuofi [ocJre.4oBareJrbHocrr4 r sa4aHnofi $ynxqura ]roqr14 BcroAy r{-rrrir rrrc
Mepe.

4. Hafiru sa4anurrfi znrerpa4 Jle6era.

IfponrexyrorrHas arrecrallufl rro r{ToraM ocBoeHurr ArrcqrlrrJruHrr (ra.rer)
KoHrpo.rrubre Borrpocbr K 3arrery

l. flponepzrr aKcrroMbr Me'rpr4Ktl 1frrs 3a4\alHofi $opnaynrr.
2. flponepuTb, flBlrflerc . nI{ B 3aAaHHoM IrpocrpaHcrBe 3a1aHrrafl. noc,rreAoBareJrbHocrb cxo,A-f,uefirls.

3.



3.
4.

5.

flponepum, flBrrflelcs. nlr BaAaHHoe rr pocrpaHcrBo rroJrHErM.
flpu6nrNeHHo perrruTb 3aAaHHoe QynnqraouzurbHoe ypaBrreHr4e.
flpu6ruaxeuHo perulTb 3aAaHHoe ypaBHeHr4e ope4ronrua Bropofo poAa krrrv ypagHeHrae
Bonrreppa.

6. flponepum, flBlraerc .n.a pa.qaHHoe MHo)r(ec Bo BbrrryKnbrM MHoxecrBoM, BbrryKnbrM TeJroM.
7. llponepzrr, MoxHo nn :rafiam cKaJU{pHoe or43BeAeHrle rrpeAnafaeuoft (f opnrynoft
8 oproroHarrr3r4poBarb 3iaAarrHyro cnqreMy B 3aAaHHoM rrpocrpaHcrBe.
9- HaiuuHopMy 3aAaHHofo nzneftHoro (fynnquoHanaurvnunefinoro oreparopa.
10. Hafirn crreKTp 3aAaHHoro nunefinoro oleparopa.
11. .{orasau, qro 3aAaHHoo M}roxecrBo }'sMepr.rrtao. Hafirn erro Mepy.
1 2.,{onas arb, qro 3a1La'a:aw.r S yroq- r.r3M epr{Ma.
13.,{oxasarb cxoAl{Mocu :rafiannofi nocne4oBareJrbHocrrd K 3aAaHuofi Oyur<rluur rra\,rvt Bcro.4y ]rrJrr4 rro

Mepe.

| 4 . Hafirn s a4auurrfi uHrerp€m Jle6era.

CauocrosreJrbHaril pa6ora cryAeHToB
Telmr caMocrofl TeJrbHbrx pa6or

1. flponepum aKcr.roMbr

2' rlponepurr, flBIrflercs. arr rrocneroBareJrbnrocrr, cxo4xrqelica.
3. flponepnrr, flBrraerc .

4' rlpu6nvx<eHrro pemr,rrb 3aAaHHoe QynrquonaJrb'oe ypaBHeHr.re.
5. flplr6mtxeHno pelrrl{Tx, 3aAaHHoe ypaBHeHrde @pe4ronrnaa BTopofo poAa u1rm ypaBHeHr4e

Bonrreppa.
6. Ilponepzrr, tBJltercq JIlt:taAaHHoe MIIo)KecrBo BbrnyKnblM MHontecrBoM, BhrrryKJIbIM TenoM.

eAeHr4e rrpeAnaraeMoft Sopnrynofi .

HOM [poCTpaHcTBe.
a vrv nrzuefi Horo oleparopa.

afirur ero Mepy.
1 2. [orasarr, qro 3aAaHnar lpynxq r4s. ktr;MepLrMa.
13. [orararr cxoAllMocrr galfanuoft [ocneAoBareJrbHocrr.r K sa.4auuoft (pygrcqur.r rorrr]a BcroAy u;,,r tro

Mepe.

| 4. Hairru s a4anHruT rrHrerl'an Jle6era.
CaNtocrosreJlbHtul pa6o'ra cryAeHTa cocrorlT B .BbrfioJrueHrrv zagartuft

oQopunxeruoro orAenbHblM orrqleroM r.r 3arq[qaeMoro cryAeHToM" Mero4zvecKr{e
TI,IIIOBO|O pacr{eT€L

yKa3i,iltrlrfl. Lr 3e')\aHus,
MoxHo nafrcu rro ccbrJlKe:

(DouA orleHorrHbx c AJUI rrpoBe 4ellprfl. arrecraurrr.r ypoBrur c{oprraHpoBaFrHocrr4 r<oune'rc:Hru.r ii
o6yraroqvxcr rro Ar4 crlarrJrr.rrre o(poprranxerc;r orr{eJrbHbru AoKyrv{eHTOM.



7. YTIEEHO.MX]TIOAIIITECKOE II I4HOOPMAUI4OHHOE OBECIIETIEIIIIE
NNCUUIIJITIHhI

7.1. Kunroo6ecueqeuHocrb

7 .2. IlepuoAurrecKu e H3gaHr.rfl

1. Vcnexr.r MareMarr4qecKr{x HayK, nrypHan PAH (rcopuyc 3, ayg. 4I4)

7.3. llurepuer-pecypcr!

1. http://window.edu.rul
2. http://www.exponenta.nl
3 . http : I I allmath.com/

8. MATEPIIAJIbHO-TEXHI4qECKOE OBECTTEqEHTIEITICUUIJII4HbT

.{nr pealngarJprtr ,4annofi Azcqrlln[Hbr r4Melorc-f, cne]u4anr,Hbre rroMerleHr4.s 4n.s ilpoBeAeHqt
gattsrnit neKrII4oHHoro v [paKTl4rlecKoro 'rurrra. llparruuecrze pa6orbr rrpoBoAtlTcfl r] ta6oputopuw
rrrrcrreHHbx MeroAoB (405 -3).

flepeueur rlclro JIByeMoI'o nnlen3r,roHHoro [porpaMMHoro o 6ecueqeHr4.fl :

1. Microsoft Excel.
2. Maple.

I{ar.naenonauze Jrr.rreparypbr: aBrop,
Ha3BaHrre, Bru v34aHr4fl,, rBAaTeJrbcTBC

fo4 zs4aruu KHI4|OOBECI IEITEFIHOCIb

Kolrqecrno sK3eMrrJr.rrpoB

uz/.ar'uir. s 6u6ruorere BnfY s
coorBercrBr4r{ c @fOC BO

Harmrfle n crexrporruofi
6n6nuorexe Blf'Y

I 2 Aa

OurosHar Jrr.rreparypa

1. (Dynrquonalrnuft arraJrr.r3

[3uexrpounufi pecypc] : yre6uoe
roco6rze / Kpemoropcrufi B. JI. -
KasaHr : Hs4arelrcrno KHI4TV- 116
- ISBN 978-5-7882-1650-8.

2014 hr@/Aryvry. $udentl ibraly. ru./bo

ak/ISBN9_lZLs J88215!{) 8.htn[

2. Jlewluu ro BbrrryKnoMy H

MHOIO3HaqHOMy aHaJILI3y

[Srexrponnn ir pecypc] /
Apyrrouon A. B - M.: OI43MATJII41I,
184 c. - ISBN 978-5-9221-1558-2.

2014 htQlAury-riIude{lib&1y.ru/bo
eldlslBNgzu i22 I 155.i$ 2. htn[

Aelgrggrgqlgq4 n4rgpar)?a
l. Srerr,renrnr reopun $ynr<qr.rfi u
QynrquouanbHoro aHzurr.Ba

[3ner<rpounufi pecypc] / Konuoropoa
A. H., (Dorrlr.ru C. B. -
7-eus\. - M. : OZ3MATIMT.- 572 c
ISBN 978-5-9221 -0266-7 .

2009 http : //fryww Studentlibrary.n{r o
ak/LlENq 7jr[922_1!2 5 ('7. h@l

2. (Dynnqnouanrnufi aH€rJrr{3:

MeTo.4r{lrecKr{e yKa3aHr{r{ K

IIp aKTrrrre CKI{M 3aHflT r4nM

[3nexrpounufipecypc] I
Bnacosa E. A., Kpauroncr<ufi E. E.,
Mapvencrnft Z. K.; no4 pe4.
3apy6nua B. C. - M.: I{s4arelrcrno
MfTY na. H. 3, Bavuana. -77 t31c.

2009 hL@ : //rrywwotudentlibray@e
sk/bqu srs{r_0005 . html



3anegyrorqufi xa(pe4pofi Bypron ts. [.

Pa6o.ryro rporpaMMy cocraBzJr llorleHr [o4onon A. E.

Peqeuseur (npe4cranurenr pa6otogarem) :

3aM. ArrpeKropa rro prr3Btrrr{ro OOO <Eananc>> Korxran A. B.

flporpavirrap .zaceftanuuxa(pe4pu BM
flporor<or Nr roAa

flpe4cegarenb KoMr,rcculr: 3aBe4yroqr,rfr raQe4pofi Aparenxn C. M.

(noguucr,)
yue6uo-iuero4uuecxoft KoMr{cc}ru

(no4nucn)

Pa6oqas nporpaMMa paccMorpeHa v o4o6pena Ha 3ace1Lalprn
HarrpaBJreHr,rfl rca u un(fopMarlrKD)
flporoxor J.lb
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B pa6oqyro nporpaMMy,qucrlr4nnprHEr
oyHKIIr4OIIAJrbHbrr AI{AJIr43

o6pasonarelrnoft [porpaMMEI Halipauenur noAroroBKl4 01.03.02 <flpvrla4uas MareMarura ra rau$opMarr{Ka)),
HanpaBneHHocrr: <<Marenrarmq0cnoe 14 KoMrlblorepHoe MoAenllpoBaHze, [potpaMMr4poBaHue ra oucrelrrrrrft
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