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l. IIEJII4 OCBOEHUfl IUC\I,IIrJrI4Hbr
I{elz ocBoeHm'' AI'crII4IrnI{Hrr <Ame6pa ." rcoMerpzr> - Qopur4po.BaHr{e HaB6]KoB rort4rrer)Koro MhrmJreHrr.,ru (fopurapoBaHlre [paKTvqecKl{x HaBbIKoB LIc[oJrb3oBaHr4f, MareMal]r.qeo*r4x ru,oroAoB u qpopyy:r.3alaqz:
- I43r{kITb ocrlolBHble rloJlo)Kerrl{s rzHeftHoft a-ul'e6prr vr alaJrr4Tnlrecrofi ]reoMorpr4r,r;- Hayql4Tbcr npuMeHfiTr, I'I3rreHHbre MeroAbr rJr{ perreHLrfl npLrKnaAHErx 3aAalr.

,{ncqrznnu*,unnn..fu ,".H*:#3"#ffi ilTll#f il:*r";:I;H:f*:l*'"T":'
flpepexnvsr4Thr rkrcIfrrrIJII,IHbI: Aprcrlr4rrJrr4rra o[r4paera . Ha 3*a'vrfl. [peAMeroB ocnonu'firlpofpaMMbr cpeAHefo ([onnor.o) o6qero o6paronana'{: atrce6p*, 

".r*"rp"". 
-

3. IIJIAHI4PYIIMbTEPE3YJIbTATbIOEYqEHI,I'I

llnaHr'pyerubre pe3ynbrarrr o6yreHr4q fro Ar4cur,rrnprHe, coorHecerrH.re
ocBoeur4r OIIOII

cr,6pa:ronarertHoft

rro Alrcut4 rrJIkrHE

c [rrilHr4pyerv6nM]4 peyn6TaTiaMrI

yqeHu,s IIo
poBaHHq xouhereHqzfi

KOMneTer{utrz

3HaLHI4A Mt4, [IOJIyr{oHHbIMI4 B

(u.nu) ecreorneuHprx nayx.
cratoBble 3HaHIil;I pls o6lac-ru
) eorecrneuHr,rx Hbyn n
ii 4errelruocru.
4eTOAOB pemeHt4.q 3aAaq
'r,tn Ha ocHoBe Teoperh.toct(r.JX

o 6 r'ac' ru lrareilarrann;
Hbre noJlo)I(e[r4g. 14

poBaHr{r; apXu-rexrypa
)BEIat I'epMptHonorHjr B

fwfl,.

Hrd nr,r6op
K Mero,AOB, a lraroxe

Koa Soprurzpyeurrx I vpii"e"r o"*;;
xounereHqaft | xounereHurrpr

Ihauzpyervr"t" pesyo"iarn <iOf
xapaKTeplr3yroilIr4e gralbr cpolrnaz

I OIIK-I Cnoco6erH
npr4MeIrJITb

Syu4anrenrzrJrr,Hbre
3IJ.aHvr'., nolyqerrHbre B

o6tacru
MATEMATT4I{ECKUX. H
(unu) ecrecrBeHHr,rx
HayK, II HC[IOJIL3OBaTb

nx n tpoQeccrEoua-nrnofi

Ae.flTeJrbHocTl4

Hacrzqsoe 3Hat: o6laAaer 6a:ossrMu 3 "r*o6nacrz MareMaruqecKr4x r4 (a.nrE) e

Ynaeru: yMeer rrcrcurb3olBarb 6alonrr
MareMaruqecKlD( 14 (ralu) eorec.

lpoQeccuoHantnoii reqre
Zuers HaB6rKa: nsl6opa MeloAor

upoQeccuonalr,nofi l{crreJrr,Hoc:u4 Ha (

itualauit.

-r;--3Harl: pacurnpeHHr* 3*a*- ;"6*
MaTeMaTIIFIeCKHe OCHOB6I, OCHOBHbIO
KoHrlenqau s o6racru npofpardl\4rdpo
r3brKoB npofpaMMHpOBaHHq; ocHOBF
o6 tacru [porpaMMHoro o6ecre.reuz:
Vnrerr: ocyrqecrBJlfim o6ocHc,aauHr
r\4aTeMaTI4qecKZX A tKOMIIbfo.[epHbIX ]!
ueo6xo4zuoro lporpaMM]roro o6ecn
sa4au npo$ecclroHarrbHoii Ae.sr:e.mso
I4uerr HaBbrKpr: rrpr4MeHet{uq ltaHHbr]
nporpaMMHoro o6ecneq eHnA nDLr oerl
3anarl.

MeTOAbr r{ czcTeMbr
npofpaMM?rpoBaFrH_s Ars

pa^:pa6ornu z
peanrrcaquu anr.ollr{TMoB
pelneHa.fi rrpHKjraAHbrx

3a.4arl

r,[acrr.r.Irroe

) OoecneqeHux ttpld perxeFrr4rz

lte.r16HOCTpt.



4. OBbEM
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c o4epxaurre Jre*rlr.roHHbrx 3aHqrnnft rro A r{cq[uJrr{nre
CEMECTP 1

PagAel 1. Marpzqr1 orpe.4eJrrrreJrr4.
Telra 1. Marpnqrr. Ouepaqau v cBoftorBa.
Onpe4eneulde Marpvuu. Ocuonn're Br4Abr r,rarpr4u. fieftcrnuxc Marpkrrla\{]a: cJro)Ke'r,ro, yM'ox(eHrzeICJIO, TpztHcIIOHI4nORAHr.re vMrr^lrFurra rf,^T6',r ri-^-v-^-'Cnoftcrna 

oJlt.l"",u cTT^-^^-^--^_ _ MaTpr4rIaMrr.IlepecranoBoqgr,re) Marpr4rlhr. EgwrununatMarpr{Uit.

I::: ?;j::,:y"^' lli:llrilx ypaBHe,r"i',*",* roprAKoB. rrpanuno Kpanaepa;;;;; ;';il; ;#;J;;,rrvu caill 3x3. Ollnelenrrt-rllrz nrnh.\F^ rtr Tharr .^- ,Tonpe4enr'renrz BToporo Lr rper'efo roprA*on. flpanzno Kpauepa.
Terraa 3. Or4re4enzrerr v zx csofcrsa.

Cnprerwt 2x?_



0[pe,4enr4TeJur no cTpoKe r4nr,r c.ronr6rly.
Bhrcrrrr4x [oprAKon." Oupe4elnrenl

r{axojx,4eHr4, o6parHoft Marptrrlbr.
. SnenrenrapHsre npeo6pasoBrrlrrfl
rop0B.

if*tt i S"*::,311,:.:,TTJ^11"-T1111'fi: Y"oAbI perrre'ras. vononr{e cynrec'BoBarrr4'r perreHr,rr.

I1Y :]:":::y_-::_n_raHeft 
urx yp anuenufi:. ycr o n zs . yr. rr' o 

" 
;""" ffi ;;;

MecrHiur, ;.;";;;;,"d;#ffiffi a.,r, Hepr pe.qe'teHHar,C-IIHag- Henllsnnnrrrrq,s\ l\f--^,..,--^- r ^---
Hlllli],?i;.,"""]:H:l:o{lp.;^,,*:f1T.T - Oop,u 3anucu cr{creMb, 

=^;;l,#;*i".'r,i,;J]l#

*iifi.f.":Jilx"JJ,L:ITet,tz ) l'rfern- f'q-,^^oTelr;a2. Mero4 f'aycca.

5ffi["J#X#:"j::"I""::^:oX"-":.jr-T-e-.:trcr:Mbr K cryreHqar.rray {n qacrHoc'v, rpeyrom,uorrry)surY'o6parusrft xoA MeroAa|aycca. cno6o21H'. .,rou*r"*;;;;;;#.)"o?r". 
"'l;"'f'ri#;:il:#iCIICTEMI,T.CI,ICTEMbI.

Tenaa 3' Pe[reHze HeBbIl]o]I(AeI{Hhrx rznefinrx cr{creM. @oprr.ryrnsr Kpa.vepa.
Henrrpox'4oHHa''I crlcrei\4a . nuHeffubD( ypaBHenraii c n *r."ru*.1Hbl]!{r4. a4arpuimrrft cnoco6pelrreHv'{' flpuv:eprr A,o{ czcroM maneftHr,rx lpanueHrnfi MaJrhrx rrop,{AKon. (Dopruynr,r Kpauepa.Teua 4. O4uopo4uafl cu:c.reManunefturrx ypanueuufi , '-- -.1

convecrnocrB oltHopo.4uofi cracreu"r n"u"fiHhD( ypaBH enufi.Tpznzanrnoe peuroHr4er. I{eo6xo,4zlroeI4 AocraroqHoe ycnoBI4e An'I cylqecrBoBaHl4i'I HeHyneBbIX peilenzfi oAHopoAHofi cncreyu nuHerZurrxyparueuui*.

Pas4en 3. Bexropuax wnre6pa.
Terrra I . fr:orr.lerpuvecKr4e BeKTopbr.
onpe4eJreHr're BeKropa' ,[firuua BeKropa. E4unzuuufi BeKrop. ()pr Ber(ropa" K(umarreapurrerophr lavra. flpoanrtru Boxrfopa Ha ocb.IIaT. BeKTC)pa v efo 

"ur"rarar.ra.nefin HbrMt4 l:oop,ArrHaral,4lr.
T ev.a 2. Cxanxpnoe [polr3BeAer{rl e EeKTopoB.
onpe4elenr'Ie cKtuu{pHofo IlpollsrteAeHlr-{' cnoftcrna cKaJrspHofo ]Tporr3BeAr3nr,J'" BrrpalceHzecKanspHoro [poH3BeAeHMt qepe3 KoopAl{Harrr. ]feroropble rlpI4nox(eHrlJr cKi}n{]lHor.o rr,por4:3BpAeHr4, (yronMexAy BeKTopaMLI, [poeKIII'u BeKTopa Ha 3aAaH[toe HarlpaBneur.re, pal6oru ou"r,on"rr,rti ;;;tl'-"^
Terr,ra 3 . B exropnoe [pot4 3r]eAeHr4 e B eKTopoB 

"llpanue u JIeBbIe rpoilxz' olpe,4enenze Ber(TopHofo flpor{3rre Aelpr'. cnoitcrn,a BeKropHoronpol'I3BeAeHu'a' IlrtpaxeHl'e BeKTopHoro [ponl]BeAeHI4.rr qepe3 KoopAnifirar'r" Hercoropure trprEnoN:eu.axBeKTopHofo rlp91133ereHrrfl (yorauonneuue KoJlnl{Heapuocrrr BeKTopoB, HaxoxAerae ilnouiarrlrrapanJreJrorpaMMa r{ Tpeyronbnrzxa).
Terr,ra 4. Cueruauuoe [po,r{3BeAeHr4e rpex BeKTopoB.
oupe,4enen[Ie cMeIIraHHo'fo rlpol{3BeAeHr4f,, efo feoMerpa-recKlafr cMr,IcJI. csoficrea c]uelUaHHo[O

''pol'3BeAeHz'a' 
ErrpaxeHlre cMe[raHHoro rIpoLBBeAeHV{ qepe3 Koopr]zHaru. Hexoron'rer rnrrcMeIrIaHHoro rproLI3BeAeHHt (onpe4enenue ngaunnofi op"""'ui"" "Jlr;;;'"J"t;rjfiil:ltffi;ycraHoBneHI4e KoMrrnaHapHocrn{ BeKTopoB' ollpeAeJleur're o6ieMoB rlzrpaJrno'neu4rre,4il z 1,peyrorn,n6finzpaur.r4rr).

PasAer 4. Jhaneftnhre npocrpaHc.rBa.
Terua 1. Onpe4enenue nzlreftHofo lpocrpa]ilcrBa.
onpe4eneHne nu'eit'oro npocrpaHcrBa' Axcrzonarr nuueftnoro [pocrpar{crBa: aKcr,rolrilr orrepaqzracJlox(eHl{tr' aKcrrol\'hr olepaqu[ yMHoxeHI4t, aKcttoM'I, cBr3hrBaroque oleparll4r4 cJlo]I(eHzr,r n ]trnorx e'urr.llpuueprr mruefi Hrx rrpocrpaHc:rB.
T etura 2. Bagzc nm uefi noro rr po crpaHcrna. I,asuepHocrb.



creM BeKTopoB. flpznaepu.
rHcrBa. OcHorlur,re TeopeMbr.

aHcrBa. 
)KToPa BTPilHLIX 6azucax.

KaK TBeHHhre rloArrlpoctpaHc'ltBil. Ilo.dnpocrpaHcrBo

roM rloArlpocrpetlJc't;:BeL" 3agauu<> rro,4r{pocrparJcrBa c(Dyr4aueuraJrr,Hiur 
cr4 orerua p erienzfi,. O6qeePem H.

Pa:4en 5, Enrlrz4oBbr rnpocrpaHcrrla.
Teua 1, Cxanxpuoe npor,r3BeAeHr4e.
oupeAeneul4e cKUUItpHoI'o [por8Bel{eHmr. rlpr,I]r,reprr cKanrprrhrx npousne4e;rmii. onpe4eneuzeHopMbI (4naHu nercropa)' Hepaneucrso Komz-sy**"nourooro. yron Me)K4y BeKTopaMa. Hepaneuc*oTpeyroJrbHr.rKa.

BaHHbre 6azncs.
a llz$aropa. Ollrouopruaponari.unre 6i*ucrr.

asurce) HOpMa Ber(,ropa, .a y|oJr MexAy Ber(TOpaMr4.

cHoBHrIe cnolicrsa..
M [pocrpaucrBe). Onpe4e:reulte lzueftuoro
nzneitHor,o oleparopa tB Aar{rroM 6asuce"

aHtre Murpvqrr nraneiinrlro olepa.Topa tlpu nepexoAe

Teva2' crc6crse'uhre 3IIaIIeHI'.fl z co6cr:neHHbre BeKTophr nzHefiuono o'oparopa.Xapanrepucrzqecxl4ff MHoroqJIeH nzueitnoro oleparopa. onpe4eJreE:rre c.6cr,seHnofo 3HaqeHr4enr'r'efiuoro oleparopa' onpe4rllenrze co6crseHfroto 
"ao-pu rzueiluoro oleparopa. cxerr,ra HaxoxAe'r*co6crneu'bx Ber(Topon.,{zaro neur vsar\r4fl.nvueiinoro o rr.furopu.

] .tpoctpaH,crBe.

orep ; 
,pr4lla. Calwoconp.uxeuunit rizHefiurrft
'() onepa'fojp€r.

PagAen 7 . I)unuueirHbre 14 KBa r(parrrrrnrre fi opvu.
Tenaa 1. Ezrutnefiurre Solrurr.

SIiHH:.,T,:*lf::lTi:T,-O^:-ty; lry*..r1 'utmneftm,x 
rpop^a. Marpuqa 6u'ru:nuon gopu'.

Fffif1tr"1,ffiT,:#:'*q' 
6znzueruon gop'ui ,,p" d;;;;; ;";;;",r",i,#ii^if"3;l;ffiil,-;".t#:

6rnauefiurre $oprr,ru.
T ev.a 2. R.na4parz.ruue (!opuu.
OnpeAeneHze rcna4parzqHoft (foputr. :yulp"uu xna4parzvnolZ rpoprnarr B AaFrHoM tutncc.]ffi#' ;i;,H'Jffi; "*'i3ilx[[Jff fi;KRAnnnrr,rtrrrnri r$'^-*",- Tl----^-.^---,- ;#- ";,,Jbnffi;;;:,"'lKalrnrrrtqer.trn rf,\/ Drr'^, Lf^^- -^ --KaHoHrIqecKoMy BI'IAy' HopnaalrHrrfi 

"'aA 
KBa(parrz uofi Qopnarr. 3arou ,u*pu' o"aao"":r#ffi",$;^r.

CEMECTP 2

PagAen 8. .A.nanyrruqecKarl feoMerpr.ur Ha rlJrocKocrl{.
Tenra 1. Czorenra KoopAr{Har Ha rrJrocKocrrr.
flprrr.toyron:s*as. cvcreMa Koopllr4Hajr Ha rrJrocKocrrr. flolxpuar cllcreMa Koopltr4HarT. C)cnosHlref-r__^_-'!. v trlprlnoxeHl'It MeTo'4a KoopAI{Har r{a flnocKocrl{: paccroflHLre MexAy AByM.fl Torrr(aMr{,4r:lenrz,b orpe3Ka BAaHHoMoTHoItreHI4I.I,fInoryaAbTpeyroJIt,HpIrca.]Iuwuu|(2TInAovnnmrrl_I^^^AaHHoM orl^".-?T.1,-1]-oruaAb rpeyroJlt,Hurca. JIurtuLI Ha rrnocKocrz. IIapaMerpr4rrecK";;,r;;;*i i" ,^u^T ema 2. llp.rrua-a H4 rrJlocKrocrr4.

o6rqee )pa'BHeHLIe npxuoil Ha rlJlocKoc'u4. Bexrop, nepreHAr4r(ynxpur,rfr np:;,w.tfi. ypanueuue
npxltofi rlo AByM ToqKaM' flaParraerpuqecKoe 'FpaBHeHr4e npxnroii. ypanue,nae npxnofr d yuonrru



KosoouIII4eHroM' vpanuenue uparraoft B orpeKax. Hopnaa.rmuoe ypaBHeHlre np.rvpfi. Bsaz^a'oepaclonoxeHrae AByx rrp_f,Mbx Ha rrJrocKocun. paccrosuze or ToErKr4 ,Ic' npxrvrofi. flolynloclcocrz,
3aAaBaeMbre up.auoft.

Tenaa 3. Kpunrre Broporo [op{AKa.
KaHouIz"IecKoe ypaBHeHI'Ie oKpyxHoorz. Snnrauc. (Dorycu. paclcroslrue Me:,,gy $or<ycauu.KanouzqecKoe ypaBHeHI'Ie gJI.lrI4IrCa. BonHU aJ. V Munafi. rloJryocl,I. Eolrnras w MaJras.ocu. I]enrp SJrJrrr[ca.

SJrJrr4rrca' 3rc qeurpucvrer KaK Mepa airarun sJrJrr.rrca.
KycaMr{. Kauosuqecxoer ypanneHnQ rnnep6olu.
erbHa"s u MHrrMreH oc,rz. Bepuurrrlr rvrnep6olrr.

panuocroponu*s rznep6ona.
zczL. Be,prukrna r|,apa6onsr. Ocr

flpeo6pasoBaHl're oAnofi flptMoyronrnofi czcreMhr KoopAr.rHar B ,4pyrryrc. llapanne,rf,urrfi repenococeft xoopAlrHar' cs'gt' ruenrJlY crapblMl{ r'r EroBbrMx.r KooprrrHarauz. llonopor oceir rcoo$ruHar. cns:rMexAy cTaphrMz z r{oBblMr4 KOOpAr4HaTaMr4.

Teua 5. O6rqee ypaBHeHrte KpLrBbrx BToporo rop.,rAKa.
Brrpol44enurre KpuBbIe BToporo rc)prAKa. Henrrpoxc2{eHHbre rKl}r4Bbre n:ropciro roprAKa.flpzne4euze xpranoft BToporo ,,op{AKa K KaHoHlHecKoMy Br4Ay c loMorrlbro npeo6pa-:o BaHLrs.t<oop4vrrar.
Teua 6' flpzrraeHeul4e KBar{parl4tltFrhrx 4lopn B Teopr{rr KprzBbD( rr.poro noprrr:a. llpzne4eHueypaBHeHI{t rprz:nrlft Bropofo 

''o]pflAKa 
K KaHoHI{qecKoMy Br'Ay crroMorrlbro reopr4r4 KBaAt)ar[qrfrrx Qopna.

PasAer 9. AuanurprqecKas reoMerpus B rrpocrpaHcrBe.
Teua 1. Vpanueuue fiJrocKocrrrr B [pocrpiilHcrBe.
o6uee ypaBHeHI'e [JrocKocrld. Hopuanb rrJrocKocrI4. pacnoloxeruae Tor{eK drHoczre,Tr,HorIJrocKocrI'I' qactnrre cnYlmtu pacnonoxeur{.fi rrnocKocrr4. ypaauenrzx rioopAr.rHar'6rx ulocKocrei.Ypannenr're IlnocKocrlr B orpe3Kax. Hoprr'ranrEroe ypaBHeHze nro,cKoort4. I{opnaupyrorqz.fi nauoxrr4TeJrb.Paccro-flulle or roqKr4 Ao [nocKocrrn. Ypanuer{r4e fiJrocKocrr{, [poxoArrrleii .repes Tpr,r ro.il{trr. Bsapr^4uoepaclonoxeHr.re 

''JrocKoCreft 
. vrru MexAy llByrvr{ frJrocKocr.f,Mr4.

Tewa2. Ypanueuze np.uuofr B npocrpaHcrBe.

IU::::ti-:: tl_11"t'lle rlpf,Mofi. Hanpannxrorqzft BeKrop rrpnnoft. fJqrarvrerpraqecKr.re .ypaBHeHLrn
r. - -r-^ ^'""t-f"./1,

:::l T:::-:.:": ::"" 
nrepeceqeH'rn rBvx rrrrocKocreft. tlepexoA r( KurHoHr4,rec*r.r\,{ ypaBHeHrrrM_ ___---^,,^ Jr*,

]l}ll",*"j*y:"^.^ o]:,]'|*_:lr. 
':p"rur". 

vron MexAy AByM.r rrprrMbnvrrr. Vpanner{ae np'vrofi,a ------ -^'T-^-

:::::#"T:...,::::_i::^ :" 111 
JKourrnauap'r,re rpsMbre. vcnonr.re KoMrrrraH€rp'ocriz rpr{Mbrx.cxperqanaro''lr'ec.fl rrprMbre. paccro.f,Hze MexAy cKperrlrrBarour4Mr'c' rrprM6rM?,.

Terr,ra 3. Ilpxuax 14 [rocKocTb B [pocrpaHorBe.
Bsau[4Hoe pacllono]KeHlte IIptMoit u rlJrocKocrrz. HaxoN4eHHe .roqKr4 ne]leceqeH'A npnriaofr t4rlnocKocrrl' Haxorr4eHrle 

''poeK{lllr 
roqKz Ha rlJ]ocKoc'rr. Haxo>r<4erir4e rrpoe*ulr4 TorrKr.r ua npruro. vronMexly npruofi u [JrocKocTbro.

Teua 4. IlonepxHocrr.r BToporo ropfiAKa.
BupoxgeuHbre [otsepxHocrl{ Buoporo [optAKa. Henrrpoxge'Hbre [oBeipKHocrr4 Br]oporo ,,oprrrKa.Kanonz'recKl4e ypaBHeilvls' Slrlrkr]rcovra' oA.HorroJnocr ofo runep6orovna, AtlytteJloclHo.ro rzrrep6onoa4a,KoHyca BTopoIo IIopflAKa' SrrI4IITIzr{ecKofo napa6otouga, rznep6o,nrzqecKoro ndpa6o,oprra,grnl{nrl4rlecKoro r\a[rLr[rpa, rznep6onzqecKofo \wnvIlrpa, uapa6onz.recKofo ur4-rrprHrpa.

Pas4el 1 0. .Anre6par4qecxr4e crpyKrypbr.
Tenra 1. MHoNecrsa.



Muorxecrno' Ilycroe MHoxec'rBo' rlogvrnoxtecrBo. ouepaqrzz o6ne4z.uerur, r,epece .ng11fl,pa3Hocrz
(4ouonueuzx), 4exaproBa [porI3BeAeHI{s; oro(5paNeru{e MHor(ecr]Ba B MHoN(ecrBo. s"aoal"h. f"rroa"u""
oro6parreHuft' Accoquarr'IBH.ctrb KoMrIo3I{II[2. o6paruoe oro6paxreHr,re. MoqHocrr l,*ro;xdcrsa. cqernrre
MHOIr(ecrBa. T'eopeua Kauropa () MHOXeorBe Bclex noAMHOXecrB.

T eva 2. Aure6par.ruecr{rae cr{creMbr.
onepaquu Ha MHo)KecrBe. Accorllrarl{BHhre u KoMMyrarr,rBHbre onepanlr414] E4zrrzvuuft

(ueftrpanrHldi) eneueHr' flonyrpynrta. MonoA' o6parurrft enenaenr. o6parz:rrarrfi rueueur. ornoureHr4e Ha
MHOXECTBE.

Terua 3. fpynurr.
Oupe4elrenue rpylrrbr. A6eilesa rpymra. llpvrr,replr rpynlr"

flopx4on rpyrrnbr. rlo4rpyuna" If,uxnnuecriiu rpyrra. fpyn'a
lpaBr4nbHor.o TpeyronbFrr{Ka.

Terraa 4. Konrua. rroJrr.

onpe4erenze KonbrleL flpznaeprr Koneq. Konrqo KJracooB B:
Hu*noreurnr,'t erleMeHr. ooparuu*re oJreMeHrbr Konbrra. oupe4en "r". ,j,'ill?;^"#:J[T;L"JJ#
TIoJUI' Ilone xol'rnJleKcFrbrx qrIceJI' I-eouerpzuecKa-s r,rHTeplper ar1vrfl. oneparlux 

"oo,p"rr.*1,"n 

-p"-arr""

TTTATTEfiTTTTX I,I KBAAPATIIbD( YPABHEHIAfi E NONE KO.MTIJICKCHbIX qIICEJI.

C ogepxanue [paKTu{recKrrx r ausrlrfi no AHcrItr rrJra He

CEMECTP 1
Pas4en 1. Marpuqu, olpeAennreJrr4.
Terraa 1. MarpHqu. Onepaqzu u ceoficrner.
[eitcrnux c MarpI{IIzlMtt4: cJronte'.,4e, yMHo)r(eHrde Ha qr4cJro, Tpa':c.lroHr.rponaHne;

Marpr{q. Marpa.rnrul MHof orureu.
yMHO)KeHr4e

Tet'ra2' Prl[renrEe cl4creM nlzneffslx ypanueuuit Marrrrx nop.flnKoB r]o [paBrrny Kpu*,,rp!.
Terrla 3. Brrqucnenze oilpeAenzrelefi .

T elr'a 4. B.srqucnesze o6parHofi ruarpzqu. peureHze Marpr4r{Hbrx ypanHt:Hrzfr ,

Pas,4er 2' crzcreuu nlfirr:finrx ypanHeHzii. Mero4u perxeHrzr:. vcnonue cyrqecrBoBa]{4rr perrreHr4q.
Teua 1' Perueuue cJIAlr MZUIrIX [optn(:oB MarpurrHbru cnclco6ou. co'^aecruue u HpcoBMecrHr,recucreMlr nv neiirmx ypanuenzli.
T exra 2. Fe:urenue CJIAy MeroAoM,['ayccar.

Pas4en 3. Ber<ropnas ure6pa.
T ewa 2. Clcanxpuoe frpor,r3neAerrrre.
Tervra 3. BerropHoe [po?t3r]eAeHr{e.
T etyra 4. Cueruanuoe lpo]r3BeAeurre.

PasAer 4. Iluuefiubre rpocrpaHcrBa.
Teva 1. Otpe4elenue nraueftHoro [pocTpaHcrBa.
T etyra 2. Baszc nuueftuoro rpocrpaHcrsa. pa3NaepHocrb.

Terua 3 . llo4lpocrpaHcrr]a mlneft noro npo crpaHcrB a.

Pas4el 5. IinxnvAoBbr rrpocrpaucrBa"
Teua 1 . Cr<anxpnoe [por43BeAeHr.re.
T eua 2. C)proronzurbHocr.b BeKropoB. Opr,oHoprrl[poBaHHbre 6azucs .

Pas4en 6. Jlprnefiurre oneparopbr.
Telra 1. c)npe4enenue lranerfinoro oneparo,pa, Ma.Tpvrya rruueituoro olepar,opa.
Tewa2. Codcrnennble 3HaqeHus u co6crneHHbre BeKTopbr lzHefisoro orra1,*opu.

Pa:4el 7 . Bwmnei,tnbre u KnaAparrdqrrre Qoputr.

I{enzur crefreHr, one4eHTa rpylrrbr.
noAcra.HoBoK. llpyrrda cauverpzri



Terrla 1. Eznunefinrre r$opurr.
T ev,a 2..Kna4parz.rurro rpopurr.

CEMECTP 2

Pas4el 8. AnzurururrecKa, reoMerppu Hiil [,[ocKocrr.r.
Tenaa l. Czcreua Koop,uznar, Ha [Jrocxocrrr.
Tetvra2. 'Vpanueuze 

nprnroff Ha rrJrocKoorrr.
Tenra 3. I(pznrre Bropolro rop.,{AKa.
Terua 4. lllpeo6pas oBaHr4 e 

"".,r.rr,, KoopAr4 Har"
Terr,ra 5" (f6rqee ypaBHeHlre KprrBblx BToporo [op.q4Ka.
Tenaa 6. rlpunaeueHr,re KBaAparr4qHr;rx oi,p* B Teopiln Kpr4Bbrx Broporo noprAKa.

PasAer 9. AuattntwrecKa_f, r.eoMerjptm B nrpocrpaHcrBe.
Telra 1. Iy'panueune rrnocKocrrr B npoclpaHcrBe.
Tewa2" Vlpannenze uprw:ofi B rrpocrpaHcrue.
Tenaa 3, Ilpxvan a rrJrocKocrb B rrpocrpanrcr,Be.
Tenra 4. flonepxuocrr4 BToporo roprAKa.

PagAen 1 0. Anre6panqeoxr{e crpyxryphr.
Teua 1. MHoNec:rna.
T eura 2. Anre6par.ruecrr4re c[creMbr.
Tenaa 3.lpyuuu.
T evra 4. K.onrua. rroJrr.

5. OEPA3OBATEJIbHbIE TEXTIOJIO |IIIIB npel.AaBaHI'M At4ollrn,,n',Hbr <Anrredpa vr. reoMerpr{{)) zcrroJrb3yrorcflo6pasonareJlbHhre TexHo.Irofl'LI KaK TpaALIIfI{oFIIrbIe, TaK I,I c [pr4MeHeHrIeM u[.'l'Blrbx 14MeroAoB o6y.reHHr.
Axrzsur,rel v r4HTepaKTVItHEre MeroAbr o6yueuun:

r{HTepaKTrrBuhre re.Krluu (to scel{ Telra[,r).

pabuoo6pasHrre

HH[fepar(Tr.{BHbrx

6' OIIEHOqHbTE CPEICTB A IJrfl,TEKvrrIErO KoH.r'poJnr ycrEBAEMOCTtrr,

"33KH39:I1lg.*TT.9ltg{4I9nior-rlrocRo'lrtwrlmcyr,rrrrrr4HhrvqE'Ho-i'rnioriiiqiclrlinffi ffi''ilfi"il;?li'ill;llY#iffi Ali%'i#,ff l%111"
CTYNEHTOB

Tercyqlrii KoH,rpoJrb ycneBaeMoctn
B onp o crr x p eft rnur-KorJTp oJrrc snarwia cryAerrrorl.

Pefiunrr-x:ourpo.rr J\bl
Ceuecrp 1.

Marpuqu' [eftcrnwxHaA MarpI{IIaMa. BrrqzcneHue 3Har{eH'4rr Marl]aqH()r,o Mrroroq,rreH?.Mzuoprt u atre6panqecKrle AoI onHeHrls. Pa3roxret". onpaoenrrreJr{ rro c,TpoKe a;"n;t <:rQtt6,.y.flpanzno Kparuepa.
HenrrpoN4eHHafl Marprrqa. o6patuaxMarpr.rqa. pelreuze Marrlr4qHr,rx yp,anueuvft.

Pefirnur-rcoHrpo.lr J\b2
Vcnosfi-f, coBMecrHo crpr vHecoBMecrgocrlr CJIAV.
Pemesze CJIAy MeroAoMr l-aycca.
flonsrze BeKTopa. Koop4unarhr BeKTopa.
Crarupnoe [por43BeAeuze. Berrop*ro" opo,"3BeAeur,re. crraerua',rgoe rpot4'reAerrr{e.



Pefirunr-rcoHrpo.nr J\b3
Jlmteiiua-s 3aBr.Icr4Mocr:r u n'uefiHar He3aBkrcrrMocr' ckrcre*'hr Be*ToproB.
la:rEc, I,asuepuocrr rnnuefi noro [pocrpaHcrBa.
flpeoSpaeoBaHrire 6asuaa. Marpurla r.p u*o4u. csssr MexAy KoopAr,rHaraMr4
6astacax.
Jlzsefi H srfi oreparop. M arpzqa rnanefin oro o[eparopa.

Peftrunn-rcoHrpoll J\bl
Cenrecrp 2.

Ceuecrp 1.

Faccro'f,trl'Ie MexAy ABy[4fl Tor{KaMr.r. .{ereuae orpe3Ka B Aa]r*,oM or'orreHr.r[.Pagr[qurre BLr1trJ. ypanlrenrafi upxuofi Ha rrJrocKocrrr.
Paccrosnze o'r rorrKI'I4o uprnaofi. Bsazrnruoe paclonoxeHr4e rrpflMbrx rra. [rocKo,c,[r4,Kpunue BToporo loprAra: gJrJrr{rrc, rzuep6o.ia , napa6o,;;.

PefiruHr'-r<ourpo.nr j\bZ
Pasra'Iurre BI4A'I ypanneruft l[JrocKocrr.n B xrpocrpaHcrne. HopnrarrB rrJrooKocrrr.Paccro'rnMe or roqKl4 Ao rlJlocKocru. Bsaurrnoe paclonoxe'r{e n.nocxocrefr.flpxr'rax B rrpocrpaHcrne. KanoHr4qecKr4e ypaBrreHr4r. Hanpannxxnquft nerrop.flpxuax KaK rr{Hr4_f, lepeceqeHr{_,r AByx u.nocxocrefi.
HaxoN2leru4e rorrKrl lepeceqerr ux rtptuortr4 rrJrocKocrr4.

Pefirunr-rcoHrpolr Nr3
MHoxtecruo. rloAunoxeclBo. ouepaqzz HaA MHo)KecrBaMV. Monlnocr:r MHO)KeorBa.Anre6pazrvec*r4e cncreMr'r. onrepa'1uz Ha MHoxecrne. rlorylpy,,]lra. IVIrcrro]rA.fpynna rroAcrarroBoK.
Kolrqa K.traccoB BbrrreroB.
flone r<ovnJrexoHbx qrrceJr.

rrp ouexyrorrHafl arrecrarlufl rro rroraM o cB o eHr{fl ,AHcrIU'rJrH rrlbr
Boupocrr K gK3aMeHy

Ber(Tolra F panHbrx

(orclaMeH)

oupe4eleul4e Marpulqrr. ornepaqLrvHarMarprzrlaMrr. csoficrBa orrepaqail HaA MarprzrlaMrr.OnpelelureJlb n-r'o rTonsrrra C'pnrir.-oo
r (iJl9l4.

bI.

oco6 sr Br,ErrrcJrerrrrr pa Hrf a Malpr4rlbr.
TeMbr lvrrerfiHrx ypag,refrzfi
Me'loA o6parnoff nrarirrzqrr.

IJ exroprr. Jh''efi urre oleparl[rr HaA B eKropanan. Ko op4r4 H aTb]r BeKropa.
Cr<anrpnoe rrpo]rsBeAeHrle.
Bexropuoe [por.r3neAenze. CnaemaHrroe q)on3BeAeHr{e.
Jft.trefi noe [pocrpaHcrno. Ijagzc. Koop4rauarrr.

anpn repexoAe K HoBoMy 6aszcy"
AHCTtsA.

crno X"oruzJiynrlconcxoro.
opMt4poBaHHrrfi 6aszc.
eftnoro ofleparopa.
anpv flepexoAe K HoBoMy 6azucy.
AMLI,

hre BeKTopbr nzHeftnoro ofiepurropa.
Jlzuefi nrre r)[eparopEr, 4efi crnyloqLr e B eBr(Jrr4AoB oM rrp o crpar] crB e,Eznznefin n e 14 KBaAparr4rtHtbre Sopnanr.



Celrecrp 2

Celrr:clp l.
I. BrrqucreHrze orrpeAeJrr,nreJrr 4 uopr4ra.
2. Pelren ae Marpr4rrHbrx ypanHennii.

llp'arraiu Ha 
''JrocKocrr'r: 

o6rqee ypaBHe]rne, ypaB'e'pre c y.noBhru xoedr6uquer{Toru, ypaBHerrue Borpe3Kax' HopManbHoe ypaBHeHne. feol'terpra'recKzfi cMbrcJr yfJroBoro rcoo{l6raqnelrla.Paccro.gHze or -,foqxrr,Ao npsnaofi .

[JrocKocrr{. yron Mexly lrprMr,r}ru"
oF'sAra'
cHoBHbre xapaKTepv 0Tr,rKr.r.

e. Ocnosurre xapaKTep vcrvKvr.
. OcuosHrre xapaKTep r4crr4nr4.

rrJruu,.uul'b B rlpocrparlcrne' IlopuaJlb n:rlocKocrz. BsazMHOe pacilonoxreHl4e nrocxoc,refr.Paccrosrrze or roqKrz Ao rrJrocKocrra.
fTpxr'wB tlpocrpaHcrne' Hanpanlxrorqufi BeKTop. Bgaz^r'oe paolono)r(eHr4e n[,.,rMr,rx.B g ar.rnauoe pacflonoxe]rrde [pJ{Mofi u n;rocrocryt.

rc. Ilolyrpyntra. Heftrpanrurrfi eneneur. Mnuoz4.
f pynrrrr. A6enenrr rpyrrrbr.

I-f, I4 HI4JIbfIOTEHTI]IbIE SJICMCHTbI.
flone. llone ronanJreKcur,rx qLrceJr.

CaurocroqrerbHaq pa6ora cryAeHTorB
3aAanHq a"rrs CpCi.

3' cucrelra nzuefinrx ypanneuzft 3x3: rpannno Kparraepa, Marprrr\rHrrfi rraero4, Mero/r fur"ru.
1 #:::f:"_l"lejnAlr Ha coBMeorHocrb 14 perneHr{e MeroAoM I_aycca.

il;;:srvw.'
9 *-t::-"--l::Ti:j-tae. Bexrop'oe npor{sBeAeHr.re. cue'ransoe rrporr3r}eAe)Hrlre.7. Onpe4enenze nr.ruefiroro rrpocrpir,arrlu.

3{I::,.:."a11*l_.1y"_:"n,"*rr.f rrasHe3aBucaMocrbcr4creMbrBeKropclB.
9' Eaguc rit pa3MepHoqrr, rzueriHoro rpoorpaHcrBa o"-.";';;;;;;o;'uli'"^"r"*r,r ruzrrerzur,xypanHeuzft.

;l#:::'"iBoBaHI{e 
6ut'uaa. Marpnqa repexoAa. cn-f,sr MexAy KoopArz*araMr4 BeKropb n pa-aurx

il #::".,:::1_Tl"*. Marpzqa nanei,iHoro oreparopa. leficrnux naA rurleftHbrMlr orepmopaMr4.
l? Xff:t*:_:1_""" Ma'pr4rrbr orreparopzr npr4 repexoAe K HoBoM y 6ror,ry'.

I ? S:9::::::::":::::::1j v co 6*ne'"u'" u.offi ;;;;; j"#il"
ffi;;;finiu#ou"*u

Celrec.rp 2.
1' rlpxnaax Ha frJrocKocrrE, vpanuerr[e [p"rr.Mofi no sa4au'hrM oJ]eMerFrrrM.
2. flnnuteHnoe ypaBHeH 14 e Kpr.lrBofi nr:oporo [opf,AKa.

1 #:f:S:-^ 
* varynrr'rr^^-.^, --. -- -y oOrrr.ro ypaBHeH x rpunoii BT,opofo rop.s,4Ka.

_. -^"-4ruv^vu y ocrilIero ypaBHeH x rpunoii BT,opofo [oprr,4Ka.4, Vpannerut fi vepes rpr4 Torrxr4 J paccro.f,Hr,re or roqKz
5. BSaVUnCle ^nvn^moi. \.r-^_, -^-_^_ 

av\JLv)try.ry t).t..,t.OqKI4 AO IIID9I{OCT?f5.Bsavunoo.---^-.--,^,,ocKoorefi. ifronnaexAyrrJrocKocrrMr.r.
6. CrperqulBaroqr4ec_f, fiprMbre. pacc,r,oxsrEe Me)KAy HVMI.

I ll::::::::T:::y1:1yy*e"uHofi 4a*uoft, oruoczre bHo rrJrocKocrr4 zna nprnrrorz,

3 _tlT1"*rqecKr4e 
rroBepxHocrr4 Lr KoHyc Bloporo rrop_,rAKa.

8. Ilonepxnocrr4 Bparqenr{r.
9. O6rqee ypaBHeHr{e rroBepxHocrr,r Bropofo [oprAKa.

@ou4 oIIeHoqHbDK cpeAcrlB ,Ant IrpoBeAeHz:r arrec rarr4Lr ypoBrrf, csoprulrpoBarrHoorr4
o 6yrarorqzx ct r'o ltucrlut nine o rp oprvrna"."" orao6r* ou ov* eHToru.

rcgnrnereHqufi



7' yqEBHO-METOAI4qECKOE 
I,I I,IHOOpMAIIrroHrroE oBECilE tr ErIuE

Ar4CUpr rrJrl4Hbr
7.1. KHuroobecueqeHnocrb

Konnqecrso sosGvnlop,x
us!.aHuir s 6r46[zorere BnfV n

coorBercrBr4n c O|OC EO

,I{ononnureluraa

iltctt494325

7 .2. flepu<)AurrecKrr e rruraHr{fl
1' Ycnexu Ma'reMarrzr{ecKzx HayK, xyprFraJr pAH (xopn yc 3, ayg. 4r4)

7.3. lluretr,Her-pecypcbr
1. http://window.edu.nrl
2. http : I I alltnath"com/
3. http://lib.mexmat.n:/

8' MATEPIIAJTbHO-TIIXHIrIrEC:KOE OBECTTEqEHI,IE AI4trrII4n Jrr4Hhtr
[nx pewm3alrrlx{ AaHnofi AIrcIfIr[J]I4H6r r4Merorcr cleqaanbHbre rror\,reqeHr4fi 4' lpoee re*uflsausrufa JreKrIr'r'FIHOfO ^w[ra, sausruit lpaKTr4qecx:ofo rLrra,lcoucynrraqnfi, TeKylqero KoHTpon-f, u upolreNyrovuoft arrec,rl

c,Mo.To.f,renrnoif pa60rrr. Jlexqr,rra fipoBoll,rrc.f, B Mynbrr,rMe4vfiu0ffpa6orrr rpoBoA"rrrcf, B Mynbrr4MeAprftnoffi. m6oparopuu 230-.1.
lI crro Jrb3 yrorcr rroM etq euus 6:z6 ruoreKrr B nI y.

llepevenr I'clloJlrcyeMorct Jll{qerr3r4 oHHoro [porpaMMrroro o 6eoneqeHr4rr 
;1. Microsoft Excel

2. Maple

Hanraenonanze nrarepaiyphr: arBrop,
Ha3BaHI4e, BUI pl3./LaHrIA, IIBAaT€JIbCTBO

l{a-lnque a srerrpoHHofi
6uSnraofr:ere BnI'V

L Jlunefi:eas a-nreOpa ra aHzrrrr{rlrlrecKaf,
reoMerprry. llpaxruryu: yqe6Hoe noco6ue /
A.C. Eopraxoncxuil, A.B. Ilanreneen. _ M.:
HIII{ ITHOPA-M, 2015. - 352 c.:60x90 l/16.
- (Bucuee o6pa:onaulre: Bararanpuar).
(ueperurer) ISBN 978-5- I 6 -010206-I
2. Ocnosrr nuuefinof arrre6pu lr
aHilrurnrrecxofi reouerpuz: v,re6Hoe
uoco6ze / Illeprunen B.f. - M.:HIIII
I4HOPA-M, 2017.-.168 c.:60x90 t)t6. _

(Br,rcuee o6pa:onanlre : Baruarpuar)
(O6noNna. KEC) ISBN 978-5_l 6_ OOiql S_l

httplz[qurunperu@r"g/p--

3.3neueurur mrefrroZ a"rr.eOpu: Vui:O_
npaKr. noco6ze / O.B. Opeuxwa,H.I4.
Epxona; BlaAml. roc. yu-r lzna. A. f. u H. f.
Croleronrrx. - Blaguruup : ?Ie4_ao EnfV,
2017.- 90 c. -ISBN 918:5_9984_078a_2

http ://e. lib. vlsuf rulbitstream/ I j
3 4 5 61 8l) / 61 86 I I I 0 1 63 8.tr>df
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