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floscnrlrerbHaq 3arrrrcna
Pa6o.rar [porpaMMa cocraBJreHa B coorBercrBr4r.r c:

-(De4epanrHblM KoMrroHeHToM rocyAapcrBeHHofo craHAapra cpeAHero (nonnoro) o6ulero
o6pasonanr.rx, yrBepxqeunblM rrpr,rKa3oM MO PO (06 yrBeplK4eHr{r,r $e4epalruoro
KoMnoHeHTa rocy.{apcrBeunblx craHAaproB HaqiurbHoro o6qero, ocHoBuofo o6rqero lr
cpeAHero (uoluoro) o6uero o6pasonaru{.f, or 05. 03. 2004r. Jllb 1089>;
- o6pa:onarenrnofi nporpaMMoft cpe4Hero o6ulero o6pasonanlrr rrrKonbr;
- flputrlepnblMl4 nporpaMMaMrd rro MareMarlrre (nracrnro AerrapraMeHTa rocyAapcrnennofi
rroJrr.rrr{Kr.r n oOpasonanura Mr.rno6pHayrcra Poccun or 07.07.2005r. Ns 03-t263)
- flprauepubrMl{ nporpaMMitMLl cpeAuero (nornoro) o6rqero o6pa-:onanras. MareNfarrara. - M:
<flpocneqeHrre), 20 | 0 ;
- npr.IMepHofi uporparrnurofi o6qeo6pa:onarenbHbrx fq)ex(AeHr.rfi no xypcy <Anre6pa *r :rralrara
auaJrr43il) gnx 10-11 ruracca (anrop Komvroropon A.H., A6pavor A.M. ra Ap., cocraBrrreJrr
T.A.FypnacrpoBa - M: <llpocBerrleHr.re> ,2011. - c. 22-26),
- rpllMepHofi uporpaiurraofi uo Kypcy <<feouerpufl>> AIra l0 -11 rnacca (anroprr JI.C.
A:ranaclrrt, B.@. EyrysoB r.r Ap., cocraBr,rreJrr T.A.EypulrcrpoBa - M: <flpocBerrleHlre),2011.);
- $elepanbHblM [epeqHeM yre6uuron, peKoMeHAoBarrHhD( MO PO K r4crroJrb3oBaHnro B
o6paronareJlbHoM rlpoqecce n o6pa:onareJrbHbx yqpexAenr4flx ua 2018-19 yre6nuft ro.q.

Pealusaqux pa6ouefi rporpaMMbr paccql,rrauasa2 roaa (10 u 11 uaccu): no 136 qacos
B roA, 4'raca B He.qenrc (Arre6pa u HarraJra anaJrvga - 2 rraca B HeAeJrro, Bcero 68 qacoe B roA
LI rcoMerpus - 2 qaca B HeAeJrro, Beero 68 qacos n rog). Bcero 272 'nca. B pa6ouefi
uporpaMMe rpeAycMorpeHo 10 TeMarrrqecKr.rx KorrrponbHbrx pa6or B 10 KJracce ( 6
KoHTponbHrrx pa6or no anre6pe r.r HarraJraM aHirJrrr3a a 4 xonrpoJrbrrbrx pa6or no reolrerprar.r)
u 12 rewaruqecKlIx KoHTpoJrbHrx pa6or e 11 Knacce ( 7 ronrpoJrbHbrx pa6or no anre6pe u
HaqaraM anaJru3a u 5 rconrpoJrbHbrx pa6or uo reouerpzra).

I4:yueHue MareMarItKI{ [poBoAr4Tcr rro yre6uurav: Anre6pa v lnartaura
MareMarl,ItlecKoro aHaJI[3a. 10-11 rnaccrr: yre6nnK Anr o6ueo6pa:oBareJrbHbD( yrpeN1enrafi
/ [A.H. Konrraoropon, A.M. A6pauon, Io.[. ly4nuqrur ]r Ap.]; noA peA. A.H. KonrraoropoBa -

18-e usI.-M.: llpocnerqenr.re, 2010.. feouerpux.l0-l lrnaccrr: yre6uur< 1.rrs
o6u1eo6pa:oBarerlbH6lx fryexAesuft: 6agonrn? n npo(pranrnrrft X)oBHr{ I [n.C. Arauacmr,
B.@. Byryaon, C.B. Kagoruqen r4 Ap.] -22-e rasA. - M.: flpocneqeurle, 2013.

@oprrar,r opraHLI3aIII4LI TpyAoBofi 4exrenbnocrlr Ha ypoKax: un4uBr41yaJrbHar pa6ora,
rpylnoBar pa6ora, KoJrJreKTr.rBuat pa1ota

@opusr KoHTpoJUI: caMocro.f,TeJrbHbre pa6orsr, KoHTpoJrbnrre pa6omr, krnAtrBv4yirJrbubre
orBerbr, 6ece4rr, TecrI{poBaHVe, caMoKonTpoJrb, B3arIMoKoHTponb
Bcero KoHTponbHrx pa6or 3a Kypc 10 - 11 xnaccos 22: no aare6pe lr HaqaJraM ananuza- 13,
no reoMerpuu-9.

llpoueNyroqHff{ arrecrarll4s npoBoAr.rrcr n tfopue recroB, MareMarr{.recKr4x ArrKTaHToB,
KoHTponbHbrx 14 caMocro-f,TeJrbHbrx pa6or.

fnasHoft Irenblo IrrKoJIbHofo o6paronaHufl slrrflercs. pa3BLrrr{e . pe6enxa KaK
rouneren:rnofi JII{tIHocrt4 flyreM BKrloqeHr4s ero B pa3n[qHbre BuAbI qennocilrofi
.reroneqecrofi AesreflbHocru: yre6a, no3Hturue, KoMMyHrrKar\vtg, npoQeccuoHiurbHo-
rpy4onofi err6op, nuqHocrHoe caMopa3Br{T}re, IIeHHocrHoe opneHTarluE, nolircK cMbrcJroB
xu3HeAesreJlbnocrll. C srnx nosuqrlfi o6yrenue paccMarpnBaercr KaK rrpoqecc oBJraAeHLrs.He
ToJIbKo o[peAeneHnofi cyurvroit sua:ukrft ra cncreiuoft coorBercrByroulrlx yueuufi r.r HaBbrKoB, Ho
I{ KaK npoqecc oBnaAeul4rr KoMnereHrlvurMr4.3ro onpe4eJrrrJro qenu ofyueHu^fl MuteMaruKe:

- $oprvrupoBaHl4e flpeAcraBneuuft o MareMarr4Ke KaK yur,rBepcanbuoM r3brKe HayKr4,
cpeAcrBe Mo.qenplpoBaHriu sBreHrafi u npoqeccon, 06 r,rAerx r{ MeroAax MareMarr{Ke;

- pa3BI,ITI4e Jlorl{qecKofo MbrrrrJrenr,r.fl, rrpocrpancrBeHHoro noo6paxenral,
aJlropl4TMl,I.recroft Kynbrypbr, KpI,ITLrrrHocrr{ Mb[[reHlrs Ha ypoBHe, ueo6xo4riraou [fis.
6yayqefi upotfeccnonanruoft AetreJlbnocrpr, a raK xe flocJreAyroqero o6yreuus n nrrcmefi
IIIKONC;

- OBna.4eHI4e MaTeMaTI,IIIeCKIIMLI gr,ana.LIflMvI I,I yMeHLIflMf,r, neO6xO4I{MbIMI{ e nOnCe4UennOfi
}KVI3F^VI, ANS I,I3T{EHI'I' IIIKOJIbHbD( ECTECTBEHHO- HA)^IHbIX A}ICIII{NN}IH TTA 6ASONOTTA YPOBHE, AJUI



[onf{eHl4t o6pasonanrax n o6.nacux, He rpe6yroqux ymy6nennoft MareMarr,rqecrofi
TlOAIOTOBKH;

- BOCIIIATaHI'Ie CpeACTBaMil MaTOMaTLIKI4 KynbTypbl JIIIIIHOCTITI, IIOHI,IMaHIIfl 3HaIII4MOCTI1I
MareMarI,IKVI 4Irfl. Ha)rurHO-TeXHI4qeCKOrO npofpecca, orHortreHl,Ie K MareMarlrKe KaK K qacrlr

o6qe'{eroneqecxofi Kynbrypbr qepe3 3HaKoMcrBo c acroplrefi pa3Brrrr.rr MareMaruKrd,
anomoquefi MareMarr4 qecKr4x u,tefi .

4eno lEpca JvtameMamuKu- clrcreMarrlqecKoe rEsyreuze $yHrcqrlfi v csoficrn
reoMerplrqocKl4x Ten B fIpOCTpaHCTBe, pa3BLlTr,Ie [pOCTparrcrBeHHbrX npe4cran.neHrafi
fralquxcf,, ycBoeHl4e cuocooos BbrtII,IcJIeHI,If, npaKTilqecKrr BaxHbrx feoMerprrqecKrrx BeJrlrqrdH
kr galsneft[ree pa3BI{Tue norl4qecKoto MbImreHI4s )rrrarru{xc.f, KaK naxnefinrero
MareMarl,IqecKoro o6rexta cpeAcrBitMra anre6prr, MareMarr/rgecKoro a]FlaJ]f?rga I{ reoMerpr{r4,
pacKphrrl4e rIoJII,ITexHIaqecKoro u [pLrKJraAHoro 3Haqenr,rr o6rqux MeroAoB MareMarI{KI4,
rroAroroBKa ueo6xo4raMoro arrflap ara Nrs. uzyqenns. $usurra.

3adaqu ofyveuua:
' cI4CTeMarVtr,Ar\Us. CeeAeHIIft O qucnax; r,r3rreHr,Ie lroBblx BrrAoB ql{cnoBbx nrrpaxenuft u
Qopnryn; coBepllreHcrBoBanrre [paKTuqecKr,rx HaBbrKoB n Bbrqr{cJrr{Tenrnoft KyJrbrypbr,
pacurl4penue I{ coBeplrrencrBoBaHrae anre6pauuecKoro a[[apara, c(foprvrupoBaHHoro B
ocHoe-Hoft IrIKoJIe, I{ eto [pI4MeHeH]Ie K peI[eHI,IIo MareMarr{qecKl,Ix v HeMareMarI{qecKI,IX
3AIlAq;

' pacml{peHlre u crlcreMarv3ar\ws o6urr.rx cneAenvfi o (pynrqurx, rrofroJruenr{e KJracca
Lr3)AIaeMbD( (pyHxqvft, unnacrpaqut Iruporrr npprMeHeHur $ynrqafi AIrs, onr{caHrrr{ ur
trc1"venns. peurnbHbrx sanracraruocreft ;
o I{3) IeHI4e csoftcrs [pocrpar{crBeHHbrx reJI, Qopvuponanue yN(eHr{s np[MeHsrb
IIOJITTeHHETe 3HaHI{S AJUr pemeHr,rs npaKTEtrecK]rx 3aAaq;
' coBepIIreHcrBoBaHI{e I{HTenneKTyaJrbHErx tt peqeBbtx yuenufi flyreM o6oranlenras
MaTeMaTr,rqecKoro q3blKa, pa3BuTI{t Jlorr{rrecKoro MbIIIuIeHIlIt ;
' 3HaKOMCTBO C OCHOBHbIMkI}IAefrvIkI I,I MeTOAttMI{MaTeMaTIIqeCKOrO aId,e.JIn3A;
o rrpr{o6perenue MareMar[qecK]rx suaullft u yruenuft;
o oBJlaAeuue o6o6qeHublMt4 cuoco6avu MbrcJrr,rreJrbnoft, reopvecKofi gearenrnocrefi;
. put3BI,ITI4e npe4crannenrafi o Bepof,THocrHo-crarr4crrrqecKr4x 3aKoHoMepHocrflx B
oKppraloqeM MHpe, coBep[reHcrBoBaHr,re r{HTeJrJreKTyaJrbHbrx n peqeBbrx yueuufi nyreM
gfigprrleHl4t MareMarl{rrecKoro g3brKa, pa3Brrrtrg.rorr{qecKofo MB[[reHr4s;
' ocBoeul4e KoMrlereHqufi (yue6no-uo3HaBareJrbuoft, xounrynraxarr,reHofi, pe$nercr,rnuo,
JILrrIHocrHoro culMopa3BvlTvre., rleuuocrHo-opueuTr.rponannoft) z npo(peccr4oHaJrbHo- rpyAoBoro
nsr6opa.

Kypc xapaKTepu3yercs coAepx(areJrbHbrM pacKpbrrr,reM nou.arufi, yrnepN4enzfi vr
MeroAoB, ornoctullrxct K HalranaM aHiIJI]I3a I,I CTepeOMeTpLtLt, BbUIBJTeH]IeM LrX [paKT]I.reCKOfi
3HarryIMocrl{. IIpz r3yqeHulr BorlpocoB MareMarr.rKLr IIMpoKo ]rcloJrb3yrorcr HanrrAHbre
coo6paxeunt; ypoBeHb crporocrll ll3Jro)r(eur,rr onpeAeirrercr c frerorvr o6qeo6pagonarenruofi
Ha[paBneHHOCTlt ll3yrleHllg MaTeMaTI'IKLI U COrnaCyeTC{ C ypOBHeM CTpOfOCTI{ npranONenIEfi
I{3fraeMoro Marepl{aJla B cMex(Hrrx .q[crlr4nJrr.rHax. Xaparrepnofi oco6entrocrrro Kypca
tBnqerct clacreMarllsar\krs. u o6o6rqenze gnanr.rft frarrluxcs, 3arpenneurle rr pa3Br.rrne yuenufi
I4 HaBbrKoB, rloJlyqeHHbrx B Kypce cpe4ueft rrrKoJrbr, rrro ocyqecrBrrxercf KaK rrpra r,Bf{eH?ru
HoBoro Marepr.rana, TaK u rrpu npoBeAeHriru o6o6qaloqero noBTopeHr,rr.

Yqaqzecs cplcreMarlrrlecKr{ rr3fraror rpr.rroHoMerpr,rqecKne $ynxqnn u lrx cnoficrna,
npuo6peralor HaBIIKI,I To)KAecrBeHHbrx npeo6pasonanptit rpr4foHoMerpnqecK[x nrrpaNeHuft u
lrx [pLIMeHeHIrt K pelxeHl,Irc coorBercrByroqux ypanneuuft r{ HepaBeHcrB, 3HaKoMflTc . c
ocHoBHbIMI,I noHtrLItMI,I, yrBepx(AeuvIflMpt r4 arrlaparoM MareMarlrqecKoro anaJrurca n o6teue,
lo3BontrcqeM uccJleAoBarb 3JIeMeHTapHbre $yurcqnn v pemarb npocreftuue
reoMerpl,IqecKl,Ie, Qusuuecrrae I,I ApyrI,Ig rrpr,rKJra,4Hbre 3ilarru; npuo6peraror crrcreMaruqecKr,re
cBeAeHI{s o6 ocHoBHbrx BI,IAtx ilpocrpaHcrBeHHbx reJI r.r ux cnoficrna, 3HaKoMJITcfl c
Teoperllqecnuu o6ocnoBaHl{eM MeroAoB Iaso6paxeu}ur npocrpaHcrBeHHbrx reJr Ha [JrocKocrr{,
oBna,4eBaloT yMeHI,ItMu BbrrrrrcJrrTb 3HaqeHr,rr reoMeTpr,rqecKrirx BeJrr{qr.rH.



Pery.rrrrarrr o6y.renun
Pesynrrarsr o6yrenux [pe.qcraBneHbr B Tpe6onanraflx K ypoBHro [oAforoBKr4 r,r 3aAaror

cl4creMy lIToroBbIX pe3ynbraron o6yreHrar, Koropbrx AonxHBr .qocrr,rrarb Bce yrrarrlr4ecs,
oKanqnBaloque cpeAuloro mKony, r{ Aocrr4xeHr.re KoropbD( sBrrercs o6.f,garersHbrM ycnoBr,reM
noloxrarelrnofi arrecrallull freHrlKa 3a Kypc ocuoenofi rrrKoJrbr. 3u.r rpe6onanax
crpyKTypelpoBaubl tlo rpeM KoM[oHeHTulM: <gnars/noru.rMarb), (yMerb>, (GrcrroJrb3oBarb
upuo6pereHHble 3HaHI4t H vlrrelalzs. B lpaKTlrqecroft 4errenrnocrvr v rroBceAHeBnoft Nngnu>.
llpr,r erou nocJleAHae ABa KoMrroHeHTa rrpeAcraBneHbr or.qenbHo rro KiDK,{oMy r.rs pa3AenoB
coleplr(aHr{fl.

Tpedoeanun K yponHto nodzomoexu sunycKHuKor

B pesyntmame usyqeHun MameMamuKu ua daeoeoJvt ypoeHe e cmapuefi urKoile
ofyuanu4aficn donscen

3narr/nonu*arrl

. 3HatIeHLIe MaTeMatraqecxofi HayKr.r Ins pemeHvs. 3a4aq, Bo3HilKaroqr{x B Teopwr u B

.rrpaKTI4Ke; mllIpory ]I, B TO X(e BpeMr, OrpaHurreHHocrb [pr{MeHeHr4{ MareMarlrrrecKr,rx
MeroAoB I( aHtulll3y LI uccJleAoBaHr{ro flpoqeccoB u sntrcrluir B rrp[po.qe N o6rqecr:ne;

. 3HaqeHI,Ie [paKTrIKI4 u BOrIpOcoB, Bo3HLIKaroqI4X B carrlofi MaTeMaTrrKe Nrfl
$opur,rponaHvs. u pa3Burtrs. MareMar[rrecxoft HayKrr; rrcropl{ro pa3Burufl, rronrrrrr wtcila)
co3,4aHrltMaTeMaTI{qecKof oalJufi43a,Bo3HI{KHOB9HVI[.[pil3BktTkrfl rgoMeTpI,II4;

. yHllBepczulrulrfi xapaKTep 3aKoHoB JIonIKII MareMarr,rqecKlrx paccyNgenrafi, ux
[pl{MeHuMocrb Bo Bcex o6nacrrx qe]IoBe.recKofi 1errenbnocrr4 ;

. Bepomnocrsrrfi xapaKTep pul3rr{qHrD( [poqeccoB oKpyxarcqero Mr4pa.

Anzedpa

Vrrerr
o BhInoJIHtrb apu$vreru.recKr,re geitunnt, coqeruur ycrrrbre v trracbMeHuble ilplreMrr,

TIpLIMeHeHLIe BbrtII4cJrI4TeJIbHBrx ycrpoficrn; Haxo.qrarb 3uaqeHr.rs KopHs uarypanrnofi
crerleHl4, creIreHI,I c palll4oHitrrbHbrM [oKa3areJreM, norapz$rraa, uclorb3ys rrpu
neo6xo4l,ttr,tocrpl BbrrII{cJI}ITeJIEHbre ycrpoficrBa; rlonb3oBarbcr oqenr<ofi ra rpurN4rofi
npu [paKTr{qecKr{x pacqeTax;

. nponoAllrb no LI3BecrHhrM Qopuynau u [paBr{naM npeo6pasoBaHvrs. 6ynneuHrrx
BblpaxeHufi, nrurouaroullx crerreHrr, paALIKarIbI, Jrofapra$rvrrr r,I TpuloHoMerpl{qecK[e

$ynrcquu;
. BbItIIaCLtrTL 3HarreHIaS qI,ICJIOBrX Z 6yrneUUbx Br-rpa)xenufi, ocyr{ecTBJUUI neo6xo4ranarre

noAcraHoBxu u upeo6pa3oBaHr4s.

llcuo"rrrsonarr npr.ro6perenHble 3Hanrrfl rr yMeHrrfl B npanTuqecrcofi Aeqrerbnocrn
r.r rroBceAHesHofi rcu3Hn Arq

o uparrplqecKllx pacqeroB no lpop*ryraM, BKJrroqax $opuynbr, co.{ep)Karq[e cre[enr.r,
paLuKaJrbr, norapv(purr v rpl,IroHoMerplrqecK[e Syur<qran, IIpu neo6xo4rarraocrra
Ilcrlonb3yt clpaBoqHble Marepl{anbr r,r [pocreftrnue Bbrrrr4cJrr,rreJrbHrre ycrpoftcrna.

(Dynx4uu u zpa$uxu

Yprerr
o onpe.qeJltrb 3HarreHile (bynxqra" rro 3naqeHr,rrc apryMeuTa rrprr pa3nLrqHbrx cuoco6ax

sarar^us. (fynxqrara;
. crpourr rpalpuru r.r3rreHHbD( synr<qrafi;
o orll{cblBarb no rpaQuKy noBeAeHr.re lr csoficrea $ynxqufi, HaxoArrrb uo rpaQulcy

$ynxqr.ru H au 6 onsru ue v HanMenbrrrrre 3Haqeur,rf, ;



o pe[IaTb ypaBHeHI,It, IIpocTeftIIIIIe cucTeMbl ypaBHeHl,rfi, ucrronb3yr r.rx rpa(br{Kr.r;

llcnolrroBarb rrprlo6perenHrre 3HaH[fl r.r yMeHrrfl B nparcrnqecrcofi AeqrerbHocru
rr rroBceAHennofi xrr3Hr.r AJrfl

o owlcaHllt c [oMoIrIbK) $yHxquft pEBJITIqI{bD( sannczuocrefi, [peAcTaBneHr{r ux
rpa(puuecru, r{HTeprperarlrar,r rpaSuron.

Ha.ra.ra MareMarlrqecKof o aHaJrH3a

Vprerr

. BbrllrlcJltrb [poI43BoAHbIe 3neMeHTapHbrx Synrqufi, r{crronByr cnpaBorrHbre Mareprrzurbr;

. LlccJreAoBarb B upocrefturr,rx cnyrraJlx (pyurqrav Ha MonoroHuocrb, HaxoAlrrb
narn6onrnrue v HilrrMeHLrrrr{e 3uarreurrr Qyrq"fi, crporrrb rpaSnru MuororrJreHoB c
IICIIO JIb3 O B aHLIeM AITnAp AT A M aTeM aTUqeCKOFO AIJa"JII.d3A.

Ilcuomrosarr npuo6perelrHbre 3uaHr{r rr yMeHrrfl B rrpar<ruqecrcofi AeqreJrbHocrrr
r.r noBceAHennoft xr.r3Hr'r Ars

. pemenl4t npI,IKJIaAHbD(, B TOM III,ICJIe COIIHaIInHO-SKOHOMI{ueCKLIx ra QraSr,r.reCKr{X, 3aAaq
"nasau6oflblrrue 14 Hal4MeHbuue 3Harre:F'vtfl.,Ha HaxoxAeHr4e cKopocrrr r{ ycKopeHr,rr;

Vpanueunfl [r HepaBeHcrBa

Vuerr

o pe[rarb paIIrIoHaJIbHbIe, noKa3areJrbnbre u norapuQlruqecKr,re ypaBueHrrf, u
HepaBeHcTBa;

. COCTABI-f,Tb YPABHEHUS IIO YCNOBI4rc 3AAATII,I;

. I4CrIOJIb3oBarb AJI' npu6nr,rxeHHoro pellreHlrr ypanneuufi u HepaBeHcrB
rpa$zvecxuft cnoco6;

. Hso6paxarb Ha KoopAr.rnaruofi unocrocrra MHo)KecrBa pemeuuft upocrefimrax
ypanueunfi rr r{x crrcreM.

. llcno;rb3oBarb npno6pereHHbre 3HaHrrfl tr yMeHrrfl B nparcruvecrcofi
AeflTeJrbHocrrr H rroBceAHeBnofi xurnn 4ln

o flocrpoennfl. vr I{ccneAoBaHux upocreftrrmx MareMarr4rrecKrlx uoAenefi.

3.rr elrenrrr rco u6nuaroprrKr{ r{ Teopnn neponrno crefr

Ynrerr
. pemarb npocreftruue xou6ranaropHbre ga4aqu MeroAoM uepe6opa, a raKxe c

lronoJrb3oBaHlreM I{3Becrubrx Qoprvryn;
. BbrtIrIcJItTb n npocrefi[rr4x cnyqarx BeporTHocrur co6rrruft na ocHoBe [oAcqeTa rMcJra

ucxo,rloB.

IlcuonrgoBarb rlpno6perennrre 3HaH[s rr yMeurrfl B ilparffnqecrcofi AeflTeJrbrrocrrr
rr rroBceAHennofi r&r3nrr AJrfl

. auaJrvrca pezrnBHrD( rrrrcJroBbrx AaHHbD! npeAcraBnegHbrx B BraAe AlrarpaMM, rpa$uroe;
Ans anarr,r3a r,rnQoprvraqvtv crarvcrr4qecKoro xapaxTepa.

feorrerpun

Yrrern
. paclo3HaBarb Ha qeprexax u MoAen{x [pocrpancrBeHHbre $oprvrrr; coorHocr,rrb

TpexMepHbre o6rexru c ux orrucaHnsMvr, u:o6paxenvflMu;
o orll{cblBarb B3apIMHoe pacloJroxeglre [prMbrx r,r rrJrocKocrefi e npocrpaHcrBe;
. amaJwr3rrpoBarb B rrpocrefirurax cnfra-f,x B3ar{MHoe pacnoJro)KeHr4e o6terron B

lpocTpaHcTBe;



LI3OOpaXaTb ocHoBHbIe MHoforparrHr{Kr.r r.r Kpyfnbre Tena; BbrrroJrHrTb qepTexu IIo
ycnoBHrM 3a4aq;
pelrlarb nnaHI{MerpI{qecKLIe }I IlpocrefiIlrl4e crepeoMerp[qecK[e 3aAarM Ha Htxo]r(AeHrre
reoMeTpr,rqecKr{x Berr.Frr,rH (4lun, yDroB, nnou1a4efi , o6revron) ;
rlcrloJlb3oBarb rlpu pe[renrrr.r crepeoMerpr{qecKr4x 3a"4aq rrnaHr{MerprrsecKrle (paxru u
MeTOAbr;
rrpoBoAr.rTb .4oKa3aTenbHbre paccyxAeHr.rr B xoAe pertreHr,r.{ 3a,4aar.

trIcuoJrrsoBarb npl{obperennrre 3HaHrrfl r{ yMeHr.rff B rrpar(Trrqecrcofi .{eqrerbHocrn
r{ noBceAnennofi x&r3urr An.n

I4ccleAoBaHI,Is (rrao4enraponanux) HecJroxHbrx [paKTr{qecKEX cutyaryuft Ha ocHoBe
r,r3f{eHHbrx $opuyn ra cnoficre $"ryp;
BbItII4ciIeHHq o6reNloe I4 rlnoqaAefi nonepxnocreft ilpocrparrcrBeHHbD( TeJr npu perneHr4tr
rIpaKTuqecKI,IX 3aAarl, I{cnoJrb3yt npu ueo6xoAr4Mocrr,r cnpaBorrur{Kr{ rd Bbrrrr{cJrrdreJrbHbre
ycrpoficrna.

Y.re6nrrft rrJraH no a.rrredpe n HarraJraM anaJr[3a, 10 rcnacc.

KalengapHo-TeMarr.r.recurcft nJraH no arredpe ll HaqaraM aHaJrrna. 10 rcnacc

J\b n\u HaurrenonaHr.re pa3AeJroB r.I TeM Bcero rracoB
I
2
J

4
5

6
-

8

BnegeHne B crepeoMerprrrc.
lapanne;rbHocrb rrpqMbrx ra nlocrcocreft.
Tpr.rrononrerprqecnr.re Qynrcqnn
Tpurononrerpr.rqecKrae $ynrrluu rrr.rcJroBofo apryrueHTa
Ocnonnsre ceoficrsa Qynrcqua
Penrenue rpr.rronoMerpr4qecKr.rx ypannenuft r{ HepaBeHcrB.
llepnenguKyJrflpHocrb npflMbrx r.r nnocrocrefi
flpournognafr, v e6 upunrenenue
flpousno4naa
flpnu eHeuLTfl HerrpepbrBHocrr4 u npora:no4nofi
llpuueuenue npolr3Bo4Hoft r< uccneAoBaHraro Syurrllafi
MnororpaHHrrxr.r
Berroprr B rrpocrpaHcrBe
llonropeuue

3.r.
14,t.
35.r
1 5
1 0
1 0

17.t.
28.r .

5
9
t 4

18 q.
10 .r.
1 " 1  q .

IIroro 136.r.

Tervra ypoKa O6scarernnsrft unnnMyM coAepxaHrrrr

flon'ropenue rro reMe <TpeyrolrHr4Krl.
tlerrrpexyroJrbnr.rKr.r. flnonlaAr>.

(Doprraynu [epr{MerpoB, flJrorrlaAefi uuoroyroJrbHtrKoB.
Buucaunrre u onl{canHbre MHoroytoJlbHrrK[r.

flpe4rvrer crepeoMerpr{kr.
Axcr.rouu crepeoMerprrn.

3naxoucrno c coAeplKaHr{eM Kypca crepeoMerp[r.r,
HeKoropbrMn reoMerpr{qecKrrMr{ TeJritMId. Cnssr Kypca
crepeoMerpr,ru c fipaKTr4.recroft Ae.rrreJrbHocruo mo4efi .
Tpz axcuoMbr o B3ilr,rMrroM pac[oJroxeH]rlr roqeK,
IrptMbD( r.r rrJrocKocreft n upocrpaHcrBe. flpaurre n
rrnocKocrrl B rrpocrparrcree. OcHoBHbIe [oHsrr,rt
crepeoMerpr.rr.r (roura, [psMas, rrJrocKocrb,

Heroroprre cneAcrBr.rr r.r3 aKcr.roM ,{ne reoperubr, AoKa3areJrbcrBo KoropbD( ocHoBarro Ha
axcr4oMax crepeoMerpran. Orpa6orKa HaBbrKoB
npnMeHeur.r.,r axcrroM cTepeoMeTpvrv u vrx cre.4crsr.rfi



nplr pelrreHvld3alaq

Ilapa.rurenbHocrb npffMbrx n u.nocrcocrefi l4q
flaparrelrHbre nprMbre B
rpocTpaHcTBe.

4 flonsrus [apaJrnenbHbD( rrprMbrx, orpe3KoB, lyrefi n
npocrpalrcrBe. Bsa[rvruoe pacrroJrox(eHr,re [pfiMbrx B
flpocrpaHcrne. TeopeMa o rrapanJreJrbnbD( nprMErx.

flapa-uelruocrb rp0x npxurrx 5 Jlerrrua o nepeceqenrdr{ rrJrocKocrr,r [apaJrJreJrbHbrur,r
rrpsMbrMr4. Teopeua o rpex [apannenbHbD( lpsMbrx.
flpnueuenlre r43) reHHofi reopzu rrpu pemenkwr3a1a'r..

llaparnelrHocrb upxrvrofi lr rrJrocKocrll 6 Boguoxnrre cnfran B3alrMHoro pacnonox(eHr,rx upxlroft
lr rrJrocKocrr,r B npocrpancrne. flon_f,rrEe
flapannenbrrocrr{ npnrloft pr nJrocKocru. flpnsnax
[apanJreJrbHocrr,r npnuofi Lr rrJrocKocrr{.

Bgalalunoe pacnonoxeHr4e nprMrrx B
rrpocTpaHcTBe.

7 Peurenrae 3aAaq Ha npr{MeueHr{e rrp]tsuaKa
napalnenrHocrra upruoft u [nocrocrr.r

Crcpequnaroryrecr nprlmre. Vron
MexAy rrprMbrMr4.

8 Pa6ora uag oruu6xalrra. llousrue cKperrlr{Biuorrlkrxc-a
npf,Mbrx. flpusnarc cKperqr{Barorqr{xcr [prMbrx.
Teopeua o roM, rrro trepe3 KaxAyro rr3 AByx
cKperqr,rBarorqlrxcr [prMhrx npoxoAr4T rrJrocKocTb,
lapurnnenbuax gpyroft upxnrofi, n npr.rroM ToJrEKo oAHa.
llonsrras coHa[paBneHHlrx nyrefi, yrna Me)KAy
nepeceKaroqr{Mr,rcs [psMbrMr,r. Ymrr MexAy
cKperrlr4Bruoqr{Mr.rcr [psMbrMu. Teoperrta o6 yruax c
coHarrpaBneHHbrMr4 cropoHaMr,r. Peruesue sap;a'u Ha
HaXO)I(AeHLIe ylnoB Me)Ktry IIp'MbIMLI.

flaparrerlHocrb rnocxocrefi
Csofi crna naparurenbHbrx rrJrocKocreft .

9 BsazNanoe pacloJrox(eHrre AByx rrJrocKocrefi . llonsrrae

napannenbnsD( nJlocKocrefi .,{orasarenbcrBo rrptrcHaKa

fiapannenbHocrr.r AByx flnocKocrefi. Teopeua o

cyr[ecTBoBalJvrs. v eAr{HcTBeHHocTIr rrJrocKocT}r,

lapanJrenbnofi gannofi u npoxo4xrqefi .repes AaHHyro
TotIKy npocrpaHcrna. Orpa6orKa HaBbrKoB pemeHlrf,

3AIAq TIO TEME

Terpas4p. 1 0 flon.srzs rerpagApa, ero rpauefi, pe6ep, Bepmr.rH,
6oxoerx rpaueitn
ocHoBaHr{rr. 3a4auu, cBr3aHHbre c rerpa3ApoM.

flapa-urenerrneA 1 l flonsrr.rs napaJrnenerrrlrreAa, ero rpaHefi , pe6ep,
Bepr[]rH, 4raaronalefi ,
6oxonrx rpanefi u ocnoBaurlft. Cnoftcrna
napaJrJrenerrr{rreAa. 3aaauw,
cBr3arrHble c [apuulnenefir{rreAoM.

3agauu Ha nocrpoenr,re ceqenafi T2 Peruenue upocrefirur.rx 3aAaq Ha nocrpoeHr,re
ce.reHufi TerpunApa lr [apiunenerrr{rreAa

3aAaqra Ha rrocrpoeune ce.reuraft. 13 Peurenue npocrefturrax 3aAaq Ha rrocrpoeHr4e
ceqeHraft TerpagApa r.r [apaJrJrene[[[eAa

Peurenne 3aAarl t 4 flaparremHoe [poeKTr,rpoBaur.re;
r,I3o6paxeHr,re pa3nlrrrHbrMr4 crrocooaMr{
rrpocTpaHcTBeHHbre Qurypu Ha rrJrocKocTr,r, flocTpoeHr,re
cerreHr,rs lI [p]rMeHenue gnanrafi rrplt pemeHrrvrga4a'v..
MuororpauHlrKrd. Beprrr.rnrr, p06pa, rpaura
MHOrOrpaHHVKa.

flonropuremso-o6o6rqarorqrEfi ypox 1 5 floArorosna K KoHTpolsnoft pa6o're.
Cncreuatrr3arlur gnanufi, ytr,lenufi lI HaBbrKoB rro reMe



flonroparelrso-o6o6rqaroqufi ypox t 6 flo4roronra K KonTponrrrofi pa6ore.
Cracreuarugandlas. gnanrafi, yuenrafi I4 HaBbrKoB rro reMe

Konrpolur at pa6 ot a rro reoMerpr{r4
Ns 1 uo reue dlapaJrneJrbHocrb
rrprMbrx ra nlocrcocrefi >>

l 7 llponepxa suaHuft, ylreuufi r.r HaBbrKoB no reMe.

Tpuronouerpr.rqecKrre Synxqnn qrrcJroBoro apryprenra 15 .r
Oupe4enen ve cvrry ca, Kocr{Hyca,
TaHfeHca. KoTaHfeHca

1 8 rlucnoeas oKpyxrHocrb, rroJrox(HTeJrbHoe pr
orpI4llarenbnoe Ha[paBJrenr,re o6xoAa oKp)Drffiocrrr,
ql,IcJroBar oKpyxHocrb Ha KoopAunarnofi rrJrocKocrr{,
KOOpIT{HaTbI TOrrKr{ OKpy)KHocTI,r.

CoornomeHr,rr MexAy
Tpr4roHoMeTpr{rrecKr,rMr4

$ynrqurur4 o.quoro r.r roro
apfyMeHTa

t 9 Cunyc yrJla, Kocl4lryc yrna, TarrreHc yrJra, KoraHrenc

yrna, rpa,4ycEa', Mepa yura, paaq'vaHlJar Mepa yrna.

$opnrynu repeBoAa rpa;lycnofi Mepbr B paAzaHHyro

Mepy u uao6opor.

flpraueuerrrEe ocHoBHbrx
TprarouoMerpr4qecKux (pynrqafi r
npeo6pasoBaur{ro nupaxennfi

20 Ocnoenrre rprrfoHoMerpr4qecKue rox,qecrBa.
flpeo6patoBauus. npocrbrx rpnronoMerpuqecKr.rx
BbrpalreHrait, 3xas ocHoBHhre rpr4roHoMerpurrecKue
TOXAeCTBa

@oprrynrr [prrBeAeHr,rfl 2 l (Doprvrylu npr4BeAeHlrr, yrJrbr nepexo.4a.
(Dopl'rynu cJro)KeHr.ts
(Doprvrylu 4nofinoro yrna

22 Cuuyc r,r Kocr.rHyc AsofiHoro yrna. (Doprraynrr
TIOJIOBHHHOTO VT'NA.

@opuymr cyMMbr r{ pa3Hocrlr
Tpr4rouoMerpr4 qecKr4x Syurqufi

\ZJ flpeo6pasoBaHrae cyMMLr rpr,rroHoMerpr.FrecKax $ynrqufi
B IIpOLI3BeAeHIIe I,I npOLI3BeAeIJtIs B C]MMy.

llpuuenenne (foprrayn
Tpr{foHoMeTp}Iu.

24 Brrpaxenae rpr,rroHoMerpr.rqecKr4x (pyuxqufi uepes
ranrenc rroJroBr,rnHoro yrJra. (Doprraynnr ranfgHca
pasHocrlll Lr cyMMbI apryMeHToB.

TpurououerpuqecKLr e
npeo6pa:oBanvrs.

25 flpeo6pa.:oBiurlre rpr.rroHoMerprqecKr.rx rrrpaNenr.rfi .
Cuuyc, KocI{Hyc, TaHreHc r.I KoraHreHc cyMMbI I,t
pa3HocTr4 AByx yrnoB

Penreuve 3a,rlaq
(Tplrf oHoMeTpr;rqecKr,re
npeo6pagoBaHr,rfl))

26 llpeo6pasoBaHr,re upocrefiurrax BbrpaxeHufi , r.rcuolr3yr
ocHoBHbre roxAecrBa, (poprvrynrr uprrBeAeHr4t

(Dyuxqr,ru cuHyc r,r Kocr.rnyc 27 Oupe4ereuze Syuxquu, rpa$ur Qynxquu.

(Dynxquu cr,ruyc r.r Koctruyc r{ r{x
cnoftcrsa u rpa6r,lxu.

28 Tpurououerpr{rrecKue (fyurqllu, rx csoficrna n
rpafr urr.r, [eprroAr{rmocrb, ocHonnofi nepr,ro.{.

(Dynrqzn TaHreHc H KoraHrenc. 29 TpnronouerpurrecKr,re $yarqrzn, krx cnoficrna n
rpaftraKu, nepr4oAr{rmocrb, ocHosuofi nepvol.

(Dynrqrnu raHreHc rr KoraHteHc,
cnoftcrna n rpatbux.

30 Tpnrononaerpr.rqecKue Qynrqrau, ux ceoficrna vl
rpa$uxz, neprroAr,rrrHocrb, ocHosHofi nepuoA.

Tpurououerpr4qecKue $yHrqnn u
nx cnoficrna u rpadrExz.

3 1 Tpnronorraerpr.rqecKr4e Syuxqrn, r4x cBoftcrBa vr
rpafr uxu, nep[or?rqHocrb. ocHonnofi nepuo.u.

Kourpomnaxpa6ora
Nl I <TpuroHoMerpr4 rrecKr4e

Synrrlura qr{cJroBoro apryrvreHTa)

32
llponepxa zlrianvit, yuenuft r{ HaBbrKoB rro reMe.

Ocnonnrre csoftcrna dynrcqmr. 15.r.
9ucrosrre $ynxqur.r.

a a
J J O6racm onpeAeneHr,rs n MuoxrecrBo 3naueuuft, rya(buK

rblunqr,rra.
fpa(fraru (f1uxqerfi. 34 llocrpoenne rpa(furcon (pynxqnft, 3aAaHubrx

pzBnr,rqHbrMra cnoco6avu.
llepuo4HvHocrb SyHrqzft . 3 5 flpeo6pa:oBaHvs. rpa(puron : rapaJrJrenbulrfi nepeuoc,

cllMMerpu.s orHocr{TeJrnuo oceft KoopA}ruar.
Oro6paxenue.



B o:pacran ue u y lstnartue
SyHrrlufi.

36 flpeo6pa:o Barrtrfl. rpa(f uron : raparrnenbnrrfi uepenoc,
crrMMerpr4t orHocr,rreJrbno ocefi KoopAr4Har.
Oro6paxenue. Cnoficrna Syurqnfi: MoHoroHuocrb,
.rernocru n ueudrnoctr,
nepI4oAI,IrIHOCTb, OrpaI{[qeHHOCTb.

Bospacranrae ra y6rmanze
Tpr.rroHoMerpr{qecKux tbynr<qraft .

37 flponaexyrKr.rBo3pacrarr*rsvtylrlauux,nar.r6olrmeera
HailMenbrxee sriaqeu[s, TorrKrlt gKcrpeMyl\{a.
fpa(prE.recraa nurepnperapfl. flpurvreprr
(pylrrquona-nbHbx ganvcr.rrrlocrefi B pearrbHhD(
lpoqeccax u .f,BJreHrrrx.

3rcrpeuyurr. 3 8

9Ornrre n Heqdrnrre $yur<quu 39 flponaexyrr<r{ Bo3pacranmt u y6ntnaymz., uaulotbrrree u
HaI{MeHbIIIee 3HarIeHI,Ir, TOIIKI{ SKCTpeMyMa.

flocrpoenue rpa$zron $ynrqufi 40 flocrpoenre rpa(fzxor (pynxqr.rft , 3aAaHubrx
piBnHqHbIMra cnoco6arrau.

l4ccne4onanrae $ynxqufi . 4 1 Cxeua accneAoBaHral $ymqur.r. <<Hrenrae> rpa$nron.
Acraunrorrr.

I4ccne4onanue
Tpr,rroHoMerpuqecKux Sysrcqufi

42 flpeo 6pas o Banr4fl , rpa(f uro n : r apannenbHrrft uepeno c,
cr{MMerpr4r ornocr{TeJrbHo ocefi KoopArrHar.
Oro6paNeune. Cnoftcrna Synrqr,rft: MouoroHHocrb,
qernocrr u ueu€tuoctr,
lepuoA[rrHocrb, orpaHuqeHnocrb. flpoueNyrxz
Bo3pacrarrr4x u y6wnawnx, uau6onbmee u Hurr.rMenrrtree
3HarreHLIq, TorrKr,I gKcrpeMyrlfa. fapuonuqecKl,Ie
rone6arrras.

I,lccre.[onaur,re
TpnroHoMerprlqecKr4x tbynxqzft

43

flocrpoenue rpa(furon
rpr{roHoMerpnqecrux (pyHrqufi .

44

O6o6ruarcuzfi ypor 45 llo4roronxa K KoHTponrnoft pa6ore.
Kourpolnuaa pa6ora J\12
<<Ocnonntre cnoficrna 6ynrqun>

46 flu cruenn o e Bbrrr o JrH esue salanufi

AHaJ us KoHTpoJrbHofi pa6oru. 47 Pa6ora Ha,rI omu6KaMr4.
Peruenue rprrroHoMerprrqecKrrx ypaBneHnfi n nepanencrs. Ilq.

Aprcuuyc, apKKocr.rHyc rd
apKTaHreHc.

48 Teopeua o KopHe. Aprcnnyc, apKKocr.rnyc, apKTaHreuc,
apKKoTiurreHc lrlrcJra.

Ypannenze cos t:a 49 Pasuocr.urrnocrb ypanneur.rfi. @opuyna ropueft
npocrefiuero rpnroHoMerpr{qecKoro ypaBHeHrrr{.
Pemeur.re npocrefiurero rprrfouoMerpuqecKoro
ypaBHeHr{r.

Ypaeuenue sin t:a 50
Ypa"eHeur,re tg t:a 5 1
Pelrenr,re ypanHeurzfi ctg t:a 52
Pemenue upocrefiruux
Tpr4roHoMerpv qecKHX ypanneHrafi

53 flpnrraenenrae (fopuyn xopneft upocrefimero
Tpr.rroHoMeTpr,rqecKoro ypaBHeHHr.

Pelresue npocrefiruux
Tpr.rfoHoMeTpr.rqecKvrx HepaBeHcTB

54 Pannoculrnocrb HepaBeHcrB Hepanencrna
cos / ) a, sin t > a, tgt>a, ctgx
npocreftrur.rx rprlroHoMerpkrqecKux HepaBeHcrB c
noMorqrro e4rauruuofi oKpy)KHocrn.

llpurr,repu perreHut
Tpr,rroHoMerpuqecKux ypanueuufi u
cr,rcreM voannenuft.

55 PaeHocumHocrb ypanneHr.rft .
flpocreftmr4e rpr.rroHoMerpr4qecKr,re ypaBH enurs-, MeroA
BBeAeHr{{ nosofi fiepeMeHuofi, uero4 pa3noxeur.rr Ha
MHOXr,rTeJrI,I, OAHOpO.qHbre TptrfoHoMeTpl{rlecKllre
ypaBHeHHs, alroprrTM perrreHr,rr oAHopoAHofo
ypaBHeHr{r nropofi creneuu.
TprErouorvrerpuqecKrae ypaBHeH]rr nonrrruenuofi
CJIO}I(HOCTI,I.

llpulaepu pemeHr.rt
TprzronoMerpr{rrecKr4x ypannenraft z
cr{creM ypanuenr.rfi.

56

KourpolrHax pa6ora Nl 3
<Pemenue rpr{roHoMerpr4qecKr4x
ypanueuufi r.r HepaBeucrB))

57 flr,r crueuno e BbrloJrH egue s ana:c{ufl

Auam.rg KoHrponbuofi pa6oru 58 Pa6ora na"u oruu6rarura.



[epuenAraKynspnocrr npsMrrx rr nJrocnocreft l7c
flepuen4raxynrpHbre rrpqMbre r4
TIJIOCKOCTI]

59 floHsrras neprreHlzKynrpHbrx rrprMhrx B
fipocrpaHcrBe, rrpqMoft r,r nnocrocru. Jleurrla o
rrepneHAr,rKynrpHocTr{ AByX [apanJreJrbHbD( nprMbrx K
rperuefi nprrvrofi. Teopelmr, B Koropbrx ycraHaBnrrBaerct
cB{3b MexAy [apanneirbHocTbro rrprMbrx tr rTx
rrepneH.q[KyJurpHocTbro K nJrocKocTrr

flaparmenlHbre [psMbre,
IEPIIEHAI{KYJUIPHbIE K TIJIOCKOCTI4

60 3axpenlerure reoper[]recKr{x snaur,rfi . Orpa6orra
HaBbIKOB petUeHI,It 3a,4atr rro TeMe.

flprzsnarc [eprreHAr,rrynrpHocrrl
npxuoft rr rrJrocKocrr4

6 l Teopeua, BT-rparKarou1tu{ rrplr3HaK fieprreHAr{Kyjurpuocrr{
npxlrofi r,r
[nocKocrrd. Pelrenrae gara'q^ tro reMe.

Teopeua o upxivrofi
leprrenAuKylapHofi K rrJrocKocrrn

62 llepnen4urynxpuocrb npxrvrofi u [JrocKocrr.r, [pra3uaKr4
r,r ceoficrna. Teoperraa o [JrocKocTr{, [eprreHAr{rynrpnofi
nprrvrofi. Peruenr.re 3aAarr rro reMe

Paccroxnpre or roqKr,r 4o npxrr,roft 63 flonsrar fiep[eH,qr,rKyJrrpa, rrpoBeAeuHoro rr3,
TOTTKI,I K TTJTOCKOCTII, ?r OCHOBaHI,IS [ep[IeHAlrKywtpa,
naruonnofi, [poBeAeHnoft us roqKn K rIJIocKocrI4, 14
ocHoBaHr4r naxnounofi , [poeKrll{}r naruosnoft na
IIJIOCKOCTB, paCCTOtHHt OT TOIIKI1I AO IIJIOCKOCTU. CeSgr

Me)KAy narrlonnofi , ee rrpoeKrlueit u [epneH.qrrKyJrrpoM.
flpr.rueneHu e r,r3f reunofi re opuu npn perrren trtr 3anas

Teopenaa o rpdx
leprreHAr4Kynrpax.

64 ,{orzuarenbcrBo reopeMbr o rpex [ep[eHAlrKyJurpax Lr
o6parnan et reopeusr. flpraueneHrre H31n{eHnofi reopr,rr.r
IIIpII,I pemeHprn3a4arl

Yron ruex'4y npruoft n
NJIOCKOCTbIO

65 flonsrIas rpoerrlrrr4 Szrypu Ha rJrocKocrb, yfJra Mexqy
upxrraoft lr rrJrocKocrbro. 3a4avz, B Korophrx
I{CrronByloTgs 9Tr4 [IOH'TI4S.

Yron uexly upnr,rofi u
nnocKocTbro

66 llonsrrs [poeKrlr.rfi Qurypu Ha rrJrocKocrr, yrura MexAy
npriraofi r4 rrJrocKocmro. 3a4aur,r, B Koropbrx
ficrronByroTcs 9Tr4 noHrTI,Ilr.

.{nyrpaunufi yrol. 67 flousrvs ABylpauHofo yrna r4 ero nznefinoro yrna,
rpaaycuoff Mepbr rByrpaHuoro yrna.,{oxa.:arelbcrBo
Toro, rrro nce mlnefinbre yrnbr AByrpaHHofo yrura paBHbr
Apyr Apyry. 3a,qaqu rro reMr{.

llepnenguxynrpHbre lnocKocrr4. 68 flonsrus yrna MelKAy nJrocKocrrMr.r,
rep[enAr4KynrpHbrx nJrocKocreft . Teopenaa,
BbrpalKaroqaJr rrprl3HaK [epneHAr{KyJrspHocTr.r,qByx
n Jro cro crefi . llprErraen enlre r.r3f renuofi reop kru npkr
poIIIeHLII{ 3aAatl

llpus nar< [eprreHArr KyJrrpHo crr.r
AByx rrnocrcocrefi.

69 Ilonsrus yflra MexAy nJrocKocrrMr,r,
neprreHAr.rKyJrrpHbrx nJrocKocrefi . Teopeva,
BbrptDKurrorqilr [p]r3HaK rrep[enAr4KynrpHocTr{ AByx
nJlocKocrefi . flptrueuenlre rr3frennofi reopukr npkr
pelrleHr{r,r 3a,4arr

Peuresze 3a.[aq Ha
IepIIeHALIKyJUIpHOcTb nnOCrCOCrefi

70 ConepmencrBoBaur,re HaBbrKoB perrreur.rr 3aAarr.
flponepra 3nanuit,yueHufi r,r HaBbrKoB no reMe

llprnroyro.nrnrrfi napannenelurreA 7T floHsrr.re nprMoyronbHoro ilapanneJrennrreAa.
Cnoficrna rpaHefi, ABylpaHHbrx yrnoB ra 4uaroua-neft
nprMoyronbHoro
napanneJrerrurreAa. Perueurae 3aAaq rro reMe.

flpruoyrolurufi napirJrnene[]rfleA
ra ero ceofrcrsa.

72 3axpeuneuue ceoftcre
npsMoyroJlbHoro [apirJrneneil[rreAa qepe3 pemeHr.re
3aIarl.



llepueu4urcynflpHbre [JrocKocrrz rz
rrpflM6re

73 Paccror{Hrar or rorIKLr Ao rrnocKocrr4; paccrosHr,re or
npruoft Ao [JrocKocrr4; paccrorur4e Mexr,qy
lapannenbHblMr{ IrnocKocTrMI{; paccTorHl{e MeXAy
cKperqr.rButroqr4Mrrcr nprrrarnru;llapaJrJrenbnoe
rrpoeKTHpoBaHr{e.
IIpI4MeHrTb 3HaHns K pe[reHr4lo 3a"ua.r.

Peruenrae 3aAarr 74 floAroroexa K KoHrponrnofi pa6ore. Cucreuarz sa\nfl
3uauzft, yrtenuft
I,I HABbIKOB IIO TCME.

Konrponrna-n pa6ora J\!2
<<llepnen4uKynrpHocrb flp.f, Mbrx u
nnocxocrefi>>

75
flponepxa 3uaunfi, yueuufi r{ HaBbrKoB rro reMe.

IlpousnogHaq. 5.r

flpraparqenue lpynrcqzra. llonqrue o
npousno4nofi.

76 llpnparqenlre apryl{eHTa. flonrrue o rpeAeJre
[ocJreAoBareJrbHocrrr. fltmna oKpyxHocrr4 r,r nnorqaAb
Kpyra KaK npeAeJrbr rrocneAoBareJrbHocrefi 6ecroueqno
y6rrnarouleft reoiraerpnqecrcoft rrporpeccau u eE cyMMa.
flon {rrae o xacareluroft K rpa$zry (fyuxquu.
Mrnonennzur cKopocrb ABraxeHr,rr.

flonsrue o HenpepbrBHocrrr
(fynxquu u npeAenbHoM rrepexoAe.

77 llonsrue o rpeAene $ynxquu B TorrKe. llone4enue
$ylmqufi na 6ecronerruocrr4. lloHsrze o upouseo4noft
(pynxqnz, (fz:v.recrufi vr feoMerprrrecxzfi cMbrcJr
npoussoAHoft.

flpanzra BbrrrrlcJreHr,rt
npousno4noft.

78 flpou:no4mre c)rl,rMbr, pa3Hocrr.r, [po]rsBeAenlrs r,r ''
qacrHoro. llpousno4uue ocHoBHbrx gneMeuTapnbrx

Oyurcquft.
flpanura 4ra(pQepenqupoBaHus, Brrrrr{cJreH}re
rpor{3BoAHbD( gneMenTapHbx (pyHnqufi, npuMeusrr
npaBllna BbIIIIICJIeHI,I' [pOI{3BOAHbD(.

llponsno4nair cJrolrHofi (f yurcqzu. 79 (Dopnayna rpor{3BoAnofi cnoNuofi (fylrxqnr.

llpousno4nrre
Tpl,rroHoMerprlqecKlrx rbynr<quft .

80 (Dopuyrrr au(!$epeuqupoBanr4{, npaB}rJra
arEtbtbepenqprpoBaur4r rpr.rfoHoMerpr4rrecKr.rx 6ygxuu[.

flprana eneH r{fl H err pepbrBHo crrr r.r np orr3Bolnofi . 9.r.
lpuueHenz{ HerrpepbrBHocrl,r. 8 1 Henpeprrnnocru $ynrqrn MeroA r.rHTepBaJroB.
Kacarenrnax n rpaSury (fyHxrlrEu. 82 Vparueuue KacareJrbnofi rc rpa(fnxy Synrcquu, yrnonofi

rosS(puqneur, irJrropr,rrM cocraBrenus ypaBHeHr4fl
KacareJrbHofi x rpa(fury (pynxquu. Peuraru 3aAatrr,r c
rrpr.rMeHeurreM yp aBHeH vrfl . rlac ar e Irc noft .

f eouerpuvecxufi cMbrcJr
npor,rsnonHoft

83 @u:u.{ecrufi u reouerpuqecxufi cMbrcJr npor.rsno4nofi .

flocrpoenue KacarenbHbx K
rpa$uKy $yunurafi.

84 (Dopuyna JlarpauNa u e€ npnueHeHrde.

flpu6nuNeHHhre Bbrrrlrcreulrs. 85 flpuuenenvre npousno4nofi p^lfl upu6nuxennrrx
nrr.Iucnegraft.

Ilpousno4uax n rfu:ure r.r rexHr.rKe. 86 Brrw.rcnerue cKopocrr{, ycKopeHr,rs.
Mexaur,I.{ecxr,rft crraucl
nponssoAHofr

87 Mrnonennar cKopocm. Blr.r[cneur,re cr,rJrbr,
KrlHerrlqecxoft gneprru.

O6o6qarouruft ypox 88 llorropeuue rrpnMeHeur{r HenpepbrBHocrr{ r4
npousno4noff.

Konrponruas pa6ora J\b4 89 flncruenno e Bbmo JrH enfie sararruf,r



< flpraueneHus HenpeprrBHocrr4 14
npousno4nofi>.

llprapreneu u e np o lrsn o4uofi K rrccJre.qoBaHrrro Oynrcqufi 9.r.
flpv rnax Bo3pacraHu n u y 6stnauun
$ynr<quu.

90 Bospacrarorqar r y6rrnarorqax $ynxqr,rx Ha rrpoMex(yrKe,
MOHOTOHHOCTb, TOr{Krr SKCTpeMyMa, aJropr4TM
uccneAoBarrua $ynrcqult Ha MouoroHHocrb r.r
3KCTpeMyN{br.

Kpurrzuecxrre roqKr4 $yHrqrau,
MaKCr4MyM r.r MT,IHIAMyM.

9 1 Toqru gKcrpeMyMa. Toqrv MaKcHMla(a r,r Mr.rHr.rMyMa.

Kpuruvecxrre ror{Ku Synxquu,
MAKCI4MYM I,I MI4HI4MYM.

92 Toqru sKcrpeMyr\{a. To.rxu MaKcr{M)rMa r{ Mr.rnr,rMyMa.

llprEsnaxu MaKcr.rMyM a 14
Mr4Hr4MJrMa Synxuur.r.

93
To.rxu oKcrpeMyMa. Toqru MaKcr,rMJrMa r{ MLrHr,rMyMa

Hau6onruee r4 HarlMeubrrree
3HaqeHne (byrnurnr.

94 HaxoxAegne nau6orrrmero ra Har4Menbmero gnaqeHzfi
HerrpepbrBnoft $ynrcr1ulr Ha flpoMexyrKe, anropr.rrM
Haxox,{eHr4r Hzlr4MeHbmefo ra nara6onrurero gna.reur4fi
HerrpeprrBuofi (pymqzrr Ha orpe3Ke, 3aAarrr.r Ha
orblcKaHue nar,r6onrmax 14 HarrMeHbrrrr.Tx sHa.reHzfi
BEJIIIqI'TH, 3AAAII}.I HA OIITI,IMI,BAII}IN.

llpunaeprr rrpHMeHeH r.rt
rpor,r3BoAnofi $ynrqur.r r
IrccneAoBaHraro $ynxqzu.

95 Cxeua HccJreAoBauux $ynxqurE. <rlrenue> rpa$uron.
flpuuenenlre [potr3Bo4uoft r< t4ccJreAoBaHzro (f ynrquft rz
rrocrpoeHrto rpa(f zxor.
Haxoxrenrae uan6onbrrrefo I,I Har,IMeHbnrero gnaqenrafi
HerrpepbrBHoft lpymqrar.r Ha [poMex(yrKe, anropr4TM
Huxolr(AeHl{r HiuMeHrrrrefo r{ nau6onrmero ggaqenraft
HenpepbrBHofi Syurqllr.r Ha orpe3Ke.

Zccre4onanne (f ynxqufi .
flocrpoenr.re rpaduros tbynxurafi .

96 nonrsy{cb cxeuofi, uccneAoBam (pynxqluo u [ocrporrrb
e€ rparfur.

KourpoltHaxpa6ora
Nl5 dlpurvreHeHrle nponsno4uoft x
lrccJreAoBaHnro ibyuxuufi>

97
fftlcrueHnoe BbrnoJrHenrae ga"{anzft

Pa6ora nar orura6rauu. 98 Pa6ora na"u oruu6raur.r.

MnororpaHHr{Krr ql8
llonsrue MHororpaHHrrKa 99 flonsrus MuororputrrHr.rKa

lI ero oneMeHToB (rpaneft, Beprtrr{H, pe6ep, Ar.raroHaneft),
BbrrryKJroro u HeBhrlyKnoro MHororpauHr.rKa. Teopeua
3finepa. Cyrr,rnra nJrocKr.rx ynroB BbrrryKnoro
Mnororpanur.rKa rrpr{ xaxAoft ero Beprxr4He.

flpuanra 100 floHsrzs rpr,r3Mbr r.r ee eJreMenron (p€6ep, Bepmrau,
rpanefi,6oxontx
rpaueft u ocHoBaur4fi, nucoru), uprnaofi u HarnosHoft
rrpI,r3Mbr, [paBr4Jrbnofi . floHsil.r.fl nnoqanr rroBepxHocrr.r
nplr3Mbr, rrJrorrlaAr{ 6oronofi noBepxHocrr,r [prr3M6r.
@opllyna rrJrorrlaAn rroBepxuocra
nprruoft [pr{3Mbr. Ky6. PemeHue 3aAarr

Haxlonna-s [pr.r3Ma l 0 l @opnayna nJrorrlaAr{ 6oKoeofi rroBepxHocrrE uarulonnofi
npr43Mbr. PeureurEe 3aAaq

Perueune 3aAarr rro reMe <llpu:ua> 102 Cr.rcreuarr.r3arltnr 3naHr,rfi, ymeuuft r{ HaBbrKoB rro reMo
<flpvsua>

Ilocrpoenue ce.reHprft [Dr,r3Mbr 103 PemeHr,re npocreftnrux 3a,Iarl Ha rrocrpoenne ce.IeuIaft.
llr.rpanrra4a r04 flonsrus vnvpaMrr4br ee gJreMenron (pe6ep, Bepmr4u,

rpaueft, 6oronrrx rpanefi lr ocnoBzrHr.rr, nucorrr),
flnoulaAr{ 6oxoeofi rroBepxHocrr.r u noJrHofi nonepxuocrr.r
rrr,rpfiMrrAbr.



flpanulrnar rrkrpaMvr4a 105 llpanr.rnruax ru{paM}rAa rr ee gneMesrrr. perrenue 3araq
Ha HtxoxAeHl,re
gJreMeHToB npaBrrJrbHofi nuparvua4rr. Teopeua o
lnoqa"qr4 6orcosofi noBepxnocru nparulrnoft
IIvpnMprAbr.

flocrpoenue ce.{eHr.rfi B rrr4paMuAe 106 Penrenue npocrefiuvx 3aAaq Ha rrocrpoesrae ceqenraft.
YceqdHHas [upaMr.r.4a r07 llonsrrag yce.rennofi [r{paMaAbr r,r ee sJreMeHToB

(6oronrrx rpanefi , ocnonanufi , nrrcomr). flpanunrnax
yceqeHnar nupaMrala u ee auo$eua. .{orca:areJrbcrBo
Toro, qro 6oronrre qpanrr yceueunofi []rpilMt4lbr -
Tpaneqlrll. flnoqa,qr 6oxosofi rroBepxnocru ycevennofi
ru.rpaMr4Abr. Pemernre ga4aq.

VceqeHHas nkrpaMnqa 108 Peureuue upocrefiurax 3aAaq Ha rrocrpoenpre ce.reHzfi.
C ucreuarr,r3arlllr 3uantnit, ylrenxfi ll H aBbrKoB
tro reMe <<flrEparvrr,r4a>

Cunruerprafl B npocrpaHcrBe 109 llonsrr.re o cr.rMMerpr,ru B flpocrpar{crBe (uenrpa-nrnax,
oceBa-lr, sepra-nrnax). flpurr,repsr cnrrliraerpzfi B
oKpyxarcqeM Mr{pe.

llpanunrnrre MHof o fpauHr,rKra 1 1 0 flpe4craBreulae o [paBr.tJrbHbrx MuororpaHnraKax
(rerpaegp, xy6, oxraeAp,,qoAeKas4p rE zrocas4p).
flprarvrenerue suaHr,rft K perrreHr{ro 3aAaq.

SreueHrrr clrMMerpr4Lr B
flpaBr,rnbHbx MHof orparrHr,rKux

l l 1 Cuiunrerprara B ry6e, B naparrJreJrenurreAe. llpunrepu
cnuuerpufi B oKpylKaroueM Mr{pe.

Peurenrae 3aAaq Ha nocrpoeHr{e
CEqEHI,Ifi

rt2 Ceqenr.rg xy6a, uprr3Mrr, rrr{pilMr.rAbr r.r rax rrocrpoeHr4e.

Peuenue sanaq rro reMe
(MHOrorpaHHrrKr4))

1 1 3 Cr,rcrer{aru3arlur3nauuflt,yrrreuzft rrHaBbrKoB
IIo ToMe (MHOrOrpaHHEKrr))

Peruenr,re 3ailaq rt4 floArorosxa K KoHTponrnoft pa6ore. Cr,rcrenrarr.rsa\us
3naHraft, yueuufi
I,I HABbIKOB IIO TEME

llonropurelruo- o 6o6qaroqufi
ypoK

1 1 5 C ncrenaarur 3 arll{r 3narruit, yrrl eunfi r,r HaBbrKoB
IIO TEME.

Konrpolrna-a pa6ora no
reoMerpr.ru Jrlb 3 no relre
<<MHororpannr{Kr,r))

1 1 6 flponepxa 3naHufr., yrraenzft r.r HaBBTKoB rro reMe.

Bercroprr B rrpocrpancrne 10.r
llonsrue BeKTopa B [pocrparrcrBe.
Paseucrno BeKTopoB.

l t 7 llonsrzs BeKTopa B rrpocrpaucrBe, HyJreBoro BeKTopa,
.4nr,rnhr HeHyJreBoro BeKTopa. Oupe4eneurax
KoJrnr,rHeapnbrx, paBHbx BeKTopoB. .{oxa:arelbcrBo
Toro, tITo ot nro6oft TolIKlr MoxHo orJlolKlrrb BeKTop,
pannufi,{aHHoMy, r{ rrpr.rroM ToJrbKo oAtrn. PeureHue
3aAaq.

Cloxenue LI BbIrII,ITaHr{e BeKTopoB. 1 1 8 flpanrara rpeyroJrbu uKa vr [apaJrJrenorpaMMa cJroxeHr,rt
BeKTOpOB B [pOCTpaHCTBe.

flepeuecrurenrurrfi u coqerarenrnrrfi 3aKoHbr
cfloxeHr.rs. ,{na cnoco6a uocrpoenlrr pa3Hocrr,r AByx
BeKTopoB. llpannlo cno)Keur{{ HecKoJrbKprx BeKTopoB B
rrpocrpaHcrse. Pemeu kre sapLaq.

Vunoxenue BeKTopa Ha rrr{cno. tt9 llpanuno yN[HoxeHrrr BeKTopa Ha rrrlcJro.

Co.reraremHrrft u paclpeAeJrr,rreJrbnbre 3aKoHhr
yr\{HoxeHl,Ig. Peruenrae 3a,4arr.



[eftcrnux HaA BeKropaM]r. t20 llpannla Aeficrenft c BeKTopaMr.r B rrpocrpancrBe.
Perueune 3araq.

KonauaHapHbre BeKTopbr t 2 l Oupe4enenr{e KoMnJraHapubrx BeKTopoB. Ilpu:nax
KoMnJrarrapuocrr{ Tpex BeKTopon. Peruenue 3a4av-

flpanuro napanJrenen[rreAa. t22 llpannlo [apanneJrefi]rneAa cJroxeu]ur rpex
HeKoM[JIaHapHbD( BeKTopoB. Peruenrae 3aAarr.

flocrpoenue BeKropa cyMMbr
HecKoJrbKr4x BeKTOpOB.

r23 flpanzla rpeyroJrbu vr:rra vr [apiuneJrorpaMMa cJroxeHr{t
BeKTopoB B rrpocrpaHcrne. flpanr4Jro cJrox(eHr.rt
HecKoJIbKr,rx BeKTopoB B rrpocrpaHcrne. PerueHue 3aAarr.

Pa^gnoxenze BeKTopa no rperr,r
HeKOMrrJraHapHbrM BeKTOpaM.

124 Teopenaa o prBnoxeurau BeKTopa rro rpeM
HeKOM[JraHapHhrM BeKTOpaM.
PasnoxeHue BeKTopa rro KoopAHHarHbrM nerropau {7,
r. Kolnnneapubre r{ KoMrrJraJrapubre BeKTopbr. Peruenue
3aJlaq IIo reMe.

Penrenne 3araq 125 flo4roronra K KouTpolrnoft pa6orc. Cucrevrarra sa\Lrw
3nanruit, yrtenufi
I,I HABbIKOB IIO TEME.

Konrponruar pa6ora uo
reoMerpru J\b 4 no reivre
<Berropu B rrpocrpaHcrBe)

t26 flponepra zttauuit, ylrenufi r{ HaBbrKoB rro reMe.

I lonropenue 6.r.
llon:ropenue. flapanneJrbuocrb
rrpflMbrx u nnocrocrefi

127 Cncreuarr,r3arlr,rs 3uanHfi, yuenufi r.r HaBbrKoB no reMaM
<<Axcnourr
crepeoMerpura>>, <IlapanJrenbnocrb rrprMbu< rr
unocrocreft>.

Ilonropenue.
flepneu4nrcynrpHocrb rrprMhrx lr
nnocrocrefi

128 flepreu4,ncynrpHocrb [psMbrx. npxuofi r,I rrJrocKocr]r,
npr.r3HaKr.r u cnoftcrna. Bsaur,rnoe pacrroJroxeHr,re
np{Mbrx B rrpocTparrcTBe: [apanJreJrbHbre,
IlepeceKarorqnecf, r{ cKperqr.rBarour4ecr lprMbre.
Teopenaa o rpex nepreHAr,rKyJrrpax. llepuenAr.rKynsp u
HaKJroHHrur. Vron Menqy npxirlofi 14 rrJrocKocrbro.
Paccrosnras or rorrKI,I .zlo nJrooKocrr{.

llonropeuue. Mno rorparrur.rKri 129 flpegcranneur,re o MHororpaHHHKix. rroH.rrrlrr npu3Mbr r.r
ee gJreMeHTon, upruoft r.r HilKJroHHofi npu:urr,
rrpaB[JrbHofi npusurr, nr4paM]rAbl ]r ee gJIeMeHToB,
[paBr,rJrbuofi u yceueunofi uuparrar4Abr; (bopMynbr
rrJrorrlaAr,r 6oKosoft u nonnoft noBepxuocrrr rrr{paMzAhr,
rrJrorqa,{u 6oronofi [oBepxHocrr{ rrpaBranbHofi r,r
yceueuuofi nnpaMraAbr, rrJrorrlaAr.r loBepxHocrr,r npxuofi
r,r HaKJIoHHoft upragusr.

flonropenue. flpanulbnbre
MHOrOfpaHHr,rKH.

1 3 0 Cractenaaru3arlus 3narrufi, yrrleurafi r{ HaBbIKoB rro reMe
<flpanunrnbre MHororpaHHrrKr.D)

flonropenze. Bexroprr n
rrpocTpaHcTBe.

131 Oupe4exerule BeKTopa B npocrpaHcrBe; npaBr{na

Aeftcrexfi c BeKTop€lMr{ B npocrpaucrBe, rrpzMeueH}re
sHaHfifi K perrreHuro 3aAaq.

Peruenue 3aaarr. r32 crfieMarhsa uh8 3Ha H H i,t, y tfienuh r HaBbtKoB no reoMeTpil 14.

llonropeuue rro reMe
Illpeo6paroBil{He
fpr4roHoMeTpr{qecKux
rrrpaxeHuft>

133 flpeo6pasoBan[e npocrbrx rprirouoMerpr{qecKr,rx
B6rpaxeHr,rfi,, npuuenxs. pa3nr{rrH6re Soprvrynrr E [prreMbr
flpurraeueuue pa3nr{trHrx cnoco6oB ynporqeHr.rs
nrrpaxenr.rfi.

ilonropenr,re no reMe (pemeHrae 34 llpnueneHr.re pa3nnqHrx cnoco6oB perrreHrat



Tpr.rroHoMeTpr{qecKr4x
ypaBHeHr{fi)D

Tpr{roHoMeTputrecKr.rx ypaBHeHHfi r,IX Cr{CTeM }1
HepaBeHcTB.
MeroA pa3noxeHr{r Ha MHoxvtrelru, oAHopoAHbre
Tpr.rronoMerpuqecKr.re ypaBueHlrr nepnofi u nropoft
cTeneHr{, turfopl,rTM perrreHr,rrl ypaBHeHI4S

llonropenue rro reMe
<flporaano4nar>

1 3 5 flonrrue KacareJrbnoft rc rpaSury $ynrcqnfi. Vrnosofi
xoe$Suqfienr: xacarenrsoft . Mruosennar cKopocrb
ABr{xeur{r. Ipoa:nognax.,{u$Sepenrlr4poBirHrre.
llpr.ruenenlre npolr3Bo4noft n $nsurce rr rexHHKe.
@r,rsn.recKr,Ift cnmrcn npora:no4nofi .

Irlroroear KoHTponbH ax oa6or a 136 Brrnomrenue pa6orrr.

Y.re6urrfi rrJraH 11 rc.rracc.
J\b n\n Har.rprenonaHrre pa3AeJroB r.r reM Bcero

qacoB

1
2
J

4
5
6
7
8
9

1 0

flonropenze Marepr{ana 10 rnacca
Ilepno o6pa^r :oar. v r4nTerpzln.
MeroA KoopAr4Har B rrpocrpaHcrBe
O6o6qenue [oHrrr,r.s crerreHr.r.
I{rannn4p, Kouyc r,r ruap
Iloragarenbnas. v lorapu$uuqecrirs Syur<qnx
llpournogntur froKzxlarenrnofi u norapurf vr.r.recrofi Oynxqufi .
O6reurr ren
Sleu eHrrr JIo rI4Kr{, xou6ranaro ptrKtr, crarIlcrI,IKI{ r.I Teop}I}I
aepomnocrefi.
flonropenne.

2
7
1 5
1 0
t 7
22
1 0
^ a
Z J

4

26
llroro r36

Vqedno - TeMarr.rqecrcr.rft nJran

Tepra ypoKa .t\tb
vp
OK

a

O6s:arefl rurrfi prunnMyM coAepxaHr.rfl

l.llonropeHrre Marepnala 10 rc;racca 2.r
flpousno4n as. v ee [puMeneHr.re. I Ilonsrue KacareJrbHoft r rpa$ur<y

$yuxquft . Vruonofi rcoe(p(fraqaenr
KacareJrbHofi . Mrsonennas cKopocrb
Apr{xeHr4s. flpousno4nan. [r,r$$epeurlr.rpoBanne

flpor.rsro4u as. H ee npr{MeHeur.re. 2 Ilpuueuenae rrpor,r3BoAllofi n Susuxe H TexulrKe.
@uslrqecrlrfi u reouerpu.recx]rfi c]lrbrcJr uponsno4roff

2.Ilepsoodpa3rrafi rl unrerpa;r - 7 q
Onpe4eleuae nepnoo6pasHofr a

J flu$QepenqlrpoBanr.re, uepnoo6p a3nas5 nepnoo6pa:Hbre Ant
cyr\{Mbr tbynroufi a [pora3BeAen[s $yurrJuv Ha qucJro

OcHosHoe csoficrso
nepeoo6pa3Hofi

4 O6rqrft BLIA rrepBoo6pasnoft , rpa(bu K nepnoo6pa.:uoft ,
ra6ruqa nepnoo6pasurx



Tpu npannna
Haxo)Kgenr{r neproo6pasnrrx

5 flepnoo6pasuar cyr\{Mbr, pai}Hocru. flepnoo6p a3:aas.
Qynxqnn c [ocroruHbrM MHo)Kr4TeJreM. flepnoo6pasuax
cnoxnoft $ynrqr,rra. Ilpannna orbrcKaHr,rr neproo6pasnrn<.
3aganue nepnoo6pa.:nofi Ans ner<oropoft (pyarqan.
$opnaynu nepnoo6pasHbx oJreMeHTaprrbD( $ylrxqufi :

Tpu npanu"na
Eaxox(Aeur.rx nepnoo6pa3nhrx

6 llepnoo6pasHafi cyMMbr, pa3Hocrr.r. flepeoo6pa:iHa-fl
$y"r.q"" c uocrorHHbnr unoxr.rreJreM. llepnoo6pa:nar
gnq4nofi (f ynrquz. flpanrEna orbrcKaHrinr uepnoo6pasHrD(.

I,lnrerpa-n. fllorqaAr
Kpr.rBonr{Heftuofi rpanequu.

7 3aga,tu, flplrBoArrq[e K rrorrJrrr4K) onpegeneHHoro
r-rHTerpana. flonsrrle o[peAeJreHHoro r,rHTerpaJra.
fllorqalr KpvBonrlueft nofi rpauerlr4lr.

Ooprr,ryla Hrroroua - Jlefi6Hnqa.
Brrqracnenr,re o6rduoB TeJr.

8 llpnrr,reprr [pr.rMeHeur,rr vnTerpana n Su:r.rxe r{ feoMerpr4r,r.
flprarr.repu [crroJrb3oBrurur npoasno4nofi AJUr Haxo)KAeHri.s
Har,rnrrmero pemeHr,rs B npr4KnaAHbrx, B ToM qlrcJre
coq[aJrbno-gKonoMraqecK]rx, 3aAaqax. HaxoxAenr,re
cKopocrr,r AJUI rrpoqecca, 3aAanHoro (f oprvryn oit u:l.u
rpaSnxorvr.

Konrpo:nnax pa5oraNq I no renae
<flepsoo6pa3Har))

9 lftacriuennoe BbrrloJrHenrae sa.uauufi
Br.rA nepBoo6pa:urx

1 5 q3. Meroa B N

llpxuoyronbnar clroreMa
KOOpAr,rHar B npocTparrcTBe

t 0 flonsrus nprMoyroJrsnofi cracreMhr Koop.qrrHar B
IIpOCTpaHCTBe, KOOp.4lIHaT TOtIKrlr. PemeHze 3allaq Ha
HtxoxleHlre KoopArrHaT TorrKlr, yMeHr.ro cTpor4Tb TorrKy IIo
3a,qaHHbrM KoopArrHaram Koop.unuarbr BeKTopa. Pa:noNenue
BeKTopa no KoopALtHarHbrM BeKTopulM ij, rc..Cttoxentre,
BbrrII,ITAHr,re r4 yI\{HOXeHI4e BeKTOpa Ha III{CJrO. PaSHrre
BeKTOpbI

Koop4raHarbr BeKTopa l l flonsrus npsMoyromnofi crncreMbr KoopAr{Har B
flpocrpancrBe, KoopAr,rHar rorrK]r. Peureuue 3a4a'r Ha
HaxOXAeHI,Ie KOOpAEHaT TOqKIlt, yMeHI,Ie CTpOLITb TOtIKy nO
3a,qaHHbrM KoopAlrnarana Koop.uruarrr BeKTopa. Pasloxeur.re
BeKTopa no KoopA[rnarHbrM BeKToptrM i,7, r..CnoNgHLre,
BbIrrnTaHI,Ie u yl!{HoxeHr,Ie BeKTOpa Ha rrr,IcJlo. PaeHsre
BeKTopbr. PatloNenrae BeKTopa
rro AByr\( HeKoJrJrrrur.rapnbrM BeKTopaM.. KotnuueapHbre r,r
KOMIrnaHapHbre BeKTophr.

KoopAuuarhr BeKTopa 12

Cesgr Mex.{y KoopAnHaraMr{
BeKTOpOB 14 KOOpAHHaTaMH -foqeK

l 3 flonsrue paAuyc-BeKTopa fipor.r3Bonrnofi ToqKr,r
npocrpaHcrsa. Haxo)KAeHlre KoopAr4Harbr BeKTopa rro
KOOpAr,rHaTaM TOqeK KOHTIa VrIJaI'.a-Jra BeKTopa

llpocrefiur{e 3aAaqrr B
KOOp.{r{Harax

T4 KoopAuuarrr cepeAr.rHbr orpe3Ka. Brr.rr4cneHr4e Anr.rnbr
BeKTOpa IIO ero KoopAr{HaTaM, paccTof,Hr.rr MsxAy AByfrrfl
TOqKAMI,I

lipocrefirur4e 3a{ar{r4 B
KOOpAr,rHaTax

1 5 Peruenue saplaq Ha HaxoxAeuve KoopAr4uar cepeAr4Hbr
oTpe3Ka, BbrrII{cJreHI,Ie AJrr,rHLI BeKTOpa IIO ero
KOOp,4r.rHaTaM, paccrosHH{ Mex{Ay AByMs roqKaMr,r.
IloAroronxa K KoHTponrnofi pa6ore.

Konrponrnan padora J\! 1.
<<Koop4nnarbr rorrrrr r{
KOOpA[HaTbr BeK',ropa)>

I 6 flpoeepxa suanufi, yrraeuuft r,r HaBbrKoB rro reMe

Yro.n naexgy BeKTopaMpr 1 7 llonxrr.re yrna MexAy BeKTopaMra. HaxoxAeHr{e yrJra MexAy
qg4lopaMrl rro ux KoopAlrHararra. Pa6ora uaA ouru6raura.

Cxarxpnoe [por,r3BeAeHr.re
BeKTOpOB

1 8 flonsrue cK€uurpnoro npor.r3Be,4eHus BeKTopon. r{ne
Soprvrylu Hrxox(AeHr4r cKrrrrrpHoro rpor.r3Be AeHus. BeKTopoB.
OcnoeHrre csoficrea cKanrpHoro [porrcBeAeHr.rrr BeKTopoB.



Brr.{HcreHr4 e yrnoB Mex(Ay
[psMrJMt4 H IIJrOCK0C'I'SMH

I 9 Irlcnonr:onaHr,re cKanrpHoro rrporasBegeHus BeKTopoB rrpu
peuleHtrr4 3aAaq Ha Bbrr{ficneHue
yrnoB MexAy AByMr npsMLrMr4, Mex(Ay npmloft n
IIJIOCKOCTbTO.

Peruenne 3anaq no TeMe
<< Cra-uxpuoe fipon3BeAeHr4e
BeKTOpOB>

20 Peurenue 3aAarr Ha r,rc[onB3oBaurre reopklrr o cKaJUrpHoM
lpolr3Be,rreHlrl,r BeKTopon. 3naxorucrBo c KoopAr4HarHo-
BeKTopHbrM MeroAoM ileurenur 3a.4aq.

floHsrr.re .qBraxeHrrr ilpocrpaucrB. 2 l OcnosHrre Br{Abr geuxeuufi. flonqu4s ocenofi, sepra-nsuoft
H rleg'rpanlnoil cpruvrerpr{pr, napannerbuor-o nepeHoca.

Ocenax, rleu:rpanbHaJr rz
3epKanbHar crrMMeTpHr.r.
Ilapalnenmmrft uepenoo.

22 Perneuue 3aAarl c EcrIoJIb3oB{tHr.IeM ocenofi , seprzurrnofi
r4 rlenTpturbHo fi cnuue rprrr4, rrap aJrnenbHoro rrep euo ca

Vpox o6o6ruarorqefo roBTopeuu.fl
rro reMe <MeroA KoopAr{Har B
rrpocTpaHcTBe))

23 B xo4e r,r3) renrrr reMbr qenecoo6pa3no [c[oJrb3oBarb
aHanoMrc Me)KAy paccMaTpr,rBaeMbrMra noHrTr,rrMra Ha
rrJrocKocrr.r r,r B npocrpaHcrBe. 3ro uouoNer frarulrMct
6oree rny6oxo u oco3uauuo ycBor.trb usyraenarrft Marepr4iur,
yscHnTb co.qeplKaHr.re r{ MecTo BeKTOpHOfO kr KOOpAr,rHaTHoro
MeTOAOB B Kypce reoMeTpr{r4.

Konrpo.uurar pa6ola Nb 2.
<<Mero4 KoopAlrHal B
TII'OCTDAHCTBE>).

24 llponepra snarrr.rfi, yuenufi lr HaBbrKoB no reMe.

4.O6o6qeHrre rroHflTnfl crerreHu- lOq
Kopeur n-ofi creueHr,r r4 efo

cnoficrea. Ocnoenlre csoftcrea

ropuefi.

25 Onpe4eneuue KopHs n-oft crenenu :.rerHoft ra neqetrofi
creneHr.r. Ocnoeurre ceoficrea ropnefi. cnoficrea KopHs n-
ofi creuenu; flpurraeuenue csoficrB KopHr n-ofi creuenra
npu upeo6pa3oBaHr4r.r upparlr4 onzrnbHbrx nrrpaxennfi .

Kopenr n-ofi creueur.r u ero
csoficrna. Ocnonnrre csoficrsa
ropneft.

26 I4cnonrgosaHrre (orleHKr,r) Il (npr.rKr4AKu) rrpll
rpaKrr.rqecKr4x pacqerax. flocrpoenne rpa(puron Syurquft ,
coAepxaTru.rx Koperrr n-oft crenena.

IrlppaquoHansHHe ypaB H eHV s.. 27 perrreHr,re ypanneHr.rtr Lr HepaBeHcrB, racnoJrbsyx cnofi crea

Qyrlltrlru | =\lx n ee rpa$uqecKoe rrpeAcraBJreHrre.
onr.rcbrBarb no rpa(puxy u (popuyne cnoficrsa creuennofi
(pyHxrluu. Pemenr.re rpparlproHirJrrHbD( ypaBH e:auir.
OcnoeHrre MeroAbr pe[reHr{r cr4 creM ypanneuufi :
noAcTaHoBKa, cJloxeHlle, BBeAeHr4e HOBbIX nepeMeHHbrx.

l4ppaquouanbHbre ypaBHenr.rr. 28
l,Ippaquoua-nbubre ypaBH e*vrs.. 29
l,IppaqzonanbHbre ypaBHeHHr. 30

_ ,Te[eHb c parl[oHanbHbrM

rroKa3aTeneM.
3 l Onpe4eren?re creneHr,r c paqv oHirJrbHbrM noKa3areJreM.

Csofi crna crerreHl4 c,[efi crBnreJlbHbrM rroKa:rareJreM.
llpeo6pa:oBaHrre Bbrp[DreHr4fi , co4epNarrlux creneHr.r c
parlz oHzurbHbrM rroKit3aTeJreM.
PanuocrnmHocrb ypanuenrafi . Peurenrae upocrefi ruux clrcreM
ypannenzfi c,qByMlr [epeMeuHbrMr,r.

Crcnesr c paq[ouzrnbHbru
noKa3aTeJIeM.

32

O6o6rqaroqrafi ypor 33 O6o6rqenze uousrrrr{ crerreHr{ r.r cnoco6oe perrreuut
uppaqlroHaJrbHbx ypanuenr,rfi .

ftormpo.rnH aa pa1ora J\b2 no rerrae
<Kopeur n-ofi creneuu>

34 Ilracruenno e Bbrrr oJrH euue z ana:s'j/Iit

5.I{u.rrraugp, Korryc, map (17 v)

llossrue qunr{H4pa. I lnorqaAr
nOBepXHOCTH III,rILIHI pa.

3 5 Tela u noBepxHocrr,r BpaTr(enras. llougrne rlunr.rHApa, ero
SJIEMEI{TOB.

llnoruatr
rroBepxHocTr{ uunr4HApa.

36 Ooplayna [norqa.{[ noBepxHocrr.r qr.rJrr{HApa. Ceqeuus
qr.rnr4HApa nJrocKocTbro.



Peruenrae 3a.[aq no TcMe
<Ilznaufp>

a -
J I flpr.ruenenze $oprrryJr rrnoqaArd rroBepxHocTr4 rlr.rn[HApa.

llpuueneur{e K perleHlrro 3a.qaq <<Illorqa4r rroBepxHocrr{
MHOTOfpaHHI{Ka, IIr{Jr}rHApil).

Peruesne zailaq. 3 8 flprlueuenue (f opnryn [norqaAr{ rroBepxHocrrr qun}rHApa

flonsrrae KoHyca 39 flonsrue Kour4qecroft nonepxnocrn. Kouyc r,r ero
gJreMeHTbr (6oronax. noBepxHocrb, ocHoBaHlre, Beprlr.rua,
o6paryrouae, ocL, nrrcora). Ce.reHr.rq KoHyca.
Pasneprra 6oroeofi noBepxHocrr.r Konyca.

flnoulaAs roBepxuocru Kouyca 40 flnoqaar 6olconoft v nonuofi noBepxHocrkr Kouyca.
Pemenue 3aAaq Ha BbrrrrrrcJrer{ue [noulaAv 6oxosofi u
nonuofi rroBepxHocrrr Kouyca.

Yce.renHrrfr xouyc 4 1 flonsrus yceqenHoro Konyca ra ero oJreMeHToB (6oxonofi
IloBepxHocTllt, ocHoB€tHrafi, nepruunrr, o6pa.:)nolu,rx, ocrir,
nrrcorrr). Ce.reHr,rs yceqenHoro Kouyca.

Konyc. Peruenrae 3a,qaq 42 Peruenr,re 3aAarr rro reMe <Konyc. Yce.renHrrfi ronyc.
llnoulaAr rroBepxuocrra KoHyca r,r yce.r€uuofo KoHyca.

C$epa r4 ruap 43 Tena pr rroBepxuocrr4 BparrleHus,. florrsrnl^ c(feprr u mapa
v ux eJreMeHroB(pa4uyca, 4raauerpa). flonsrue
MHOrOrpaHHlrK.

BsauMHoe pacrroJlolr(eHlre
cSepu r{ rrJrocKocrr4. Kacarenrnas
nJrocrocrb x c(pepe.

44 floHsrrae c (f eprr, ouracannoft oKo Jro Muoro fpan :nr4Ka n
snficaHHoft B Hero. flonsrrae ypaBHeHr.rr [oBepxHocrr.r.
BrrsoA ypaBHeHr.rrr c$epu. Csoficrso r{ nprrcHaK
KacarenbHoft unocrocru x crbepe.

flnoqagr c$epu 45 @opnayna nJrorrlaAr,r c(fepu. Pemenrae 3aAaq Ha
HaxoxAenr4e urorqaAr,r ctbeprr.

Peruesrae 3aAaq rro reMe <C$epa> 46 flousrr.r-s c$eprr, onr,rcaunofi oKoJro MnororpaH HvrKa vr
nnNiannoft B MnororpaHuHx. Ooprrayna nnorqaAu c(bepbr.
Peruenue 3aAaq Ha BnricaHurre r c$epy rr orrucauHbre
oKono c$epu MnororpannrrKlr. flpunaeueuue reopur,r K
peureHr4ro 3aAaq rro reMe <Cdepa>.

Peruenne 3anaq Ha
rlr4nr{HAp tr KoHyc

47 llpunaeHeur.re K pemeHr.uo 3aAarr <flnoqa4r rroBepxHocrr4
MHOTOTpaHHLIKa, IIUJII.IHIpa, KOHyCa, yCeqeHHOfO KOHyCa.
rlonrrr{e qr,urr4HApr,rqecxofi [oBepxHocrLt, rlkrnr,rHApa r{ ero
gJIeMeHToB (6oxoeax noBepxHocrb, ocHoBaHr.r_f,,
o6pasyroqlre, ocb, Bbrcora. paauyc).>

Pemenrae 3aAail Ha
rlrrJrr{H,{p, IIIap I1I KoHyc

48 Perrenue 3a.uaq no reMe <Konyc. YceqeHHrtrZ KoHyc.
I{HlHu4p. IIIap. llnorqa4l noBepxuocrr.r Konyca u
yceqeHHoro KoHyca, rlr4nl{H.{pa 14 Urapa).

Peruenue 3araq Ha
MHOTOTpaHHLIKH,

qr{Jrr{HAp" ruap u Kor{yc

49 Peruenue 3a.qaq no reMe <Konyc. VceqeHHrrfi xouyc.
I{Hnr.rHgp. IIIap. llnorqa,qb noBepxnocrr,r Konyca r4
yceqenuoro Kouyca, rIHJrr,rHApa r.r uapa. Ceqenr.rs
III{JI}rHApa r.r Konyca, yceqeHHoro KoHyca. c6epu nrrrar,a>>

Ypox o6o6uanqero noBropeHrrt
Iro reMe I{unrau4p, Korryc u uap))

50 lloArorosra K KoHTponruoft pa6ore. Pemeuue 3a,4aq
IIo TeMe.

Konrpo,ruxan pa6ol'a J'{! 3
<I{rarnngp, Korryc u tuap).

5 1 llponepra suanrafi, yueruEfi r{ HaBbrKoB rro reMe.

6. Ilorca:areJrbHafl u Jrora IIIIECKAfl s - 2 2  q
fiora.:arenrHax Syurqur
(ercnoHenra)

52 Onpe4eneru4e [oKiBarelrHoft Sy'nrquv,
csoftcrsa rroKa3areJrbnoft (fytmqun n rpafux;

lloragaremuar $ynr<qur n e€
csoficrea.

53 flocrpoeHrae lr onr,rcaHlre
rroKa3areJrbHofi lpyHrcrluu
rpa$uron;

no rpa(puxy r,r Sopvryre csoftcrs
14 BbrrroJrHenlre npeo6pinoBaur,rt

leruenue [oKil3areJrbHbrx 54 P3[reHr.re rroKa3areJrbubx ypaB]r euuir, r{cnoJrb3yr rpaablaK u



ypaBHeHr,rft. cBoficrBa $ynrtq"u. MeroArr rlx pemeur4r.

Pernenrae noKa3areJrbHbrx
rrepaBeHcTB.

55 Pemenrae [oKa3areJrbHhrx HepaBeHcrB, r4c[onb3ys rpa(prax z
ceoficrsa $ynrrlru. Merogrr r4x perreHrrr.

Penrenue noKa3areJrbHbrx
ypanuenufi pr HepaBeHcrB.

56 Peruenne [oKa3areJrBHhrx ypaBHenuf,t , ctrcreM ypanneur.rft u
HepaBeHcrB, trcrroJrb3yr rpa(f ux r.r cnoft crna $yllrcqzz.
MeroArr rlx pemeHr.rr.
Irlso6paxentre Ha KoopAprHaruoft nnocrocrrd MHoxecrBa
pemenraft ypannenrafi Lr HepaBeHcrB c rByMr rrepeMenHbrMr4.

PeureHrae noKa3areJrbHbrx
ypanuennfi, cr{creM ypannenufi ra
HepaBeHcTB.

57 OcnosHrre Mero,4br pemeur{s ctrcreM ypannenafi:
IIOACTaHOBKa, CJIOII(eHI{e, BBeAeHI,re HOBbIX IrepeMeHHBrX.

PasHocumHocrb ypanHenufi , HepaBeucrB H cr{creM.
Peruenne upocrefirurax cracreM ypanneunfi c AByMt
[epeMeHHbrMu. Peurenze c]rcreM HepaBerrcrB c oAnoft
nepenaeHnoft.

Onpelenenne norapudua. 58 Jloraputf vr qficra. Ocnosnoe norapuduuqecKoe ro]KAecrBo.
Onpe4enenue norapra$ua. Cnoftcrna
roraplr$ua.

59 Ocnonuoe norapr.r(f vrnqecKoe roxAecrBo. HaxoNAesrae
gna.reHuft norapzduoB rro olpe.{eJreHr,rro.

Jlorapu(frubr r.r rax csoficrna. 60 Ocnonnoe lorapz(fnauqecroe roxAecrBo. Jlorapu$u
rrporr3Be,qeHr.rr, qacrHoro, cre[enra. Csofi crna norapnSnaa u
ux npr,rMeHeHI,Ie.

flpeo6pasoBaHr.re norapuQrranqecKlrx
nrrpaNeHraft.

6 1 Oupe4eneHve HarypaJrbHoro lorapra(prraa r Aecsrprrmoro
rorapu(f rraa; npeo6pasoBaHr.re BhrpaxeHlrfi , co4epNarruax
norapr,r6vrrr.

Jlorapu1|uvuecKas. $yuxqul u e€
csoficrsa.

62 Oupe4ereHrae norapn$Mu.recrofi $yrr qIlra, ed csoficrsa ra
rpa$u4. llocrpoenne u onucaHlre ro rpaSraxy z (fopirlyne
cnofi crn rorapu$nauqecrofi (f yurqrlu r{ BbmoJrHeHLre
upeo 6pa: o Bauprs. rpatf uron.

llocrpoenue rpa(furon
rorapz(prr,rNqecKrx $ynrqufi

63 3asucral,rocm csofi crs norapn(f naz.recrofi $ynrquu or
ocHoBaHrrf norapu(pnra. flocrpoenue rpa$r.rxon
norapn(prrarE.recKoft $ynrquv. flpeo6pa:oBarrrre rpa(Dr.rKoB :
napzlJrJrenbusrft nepeuoc, cl4MMerpr4t ornoctrrenruo ocefi
KOOpAr.rHar.

fpa(f uuecrzfi cnoco6 perxeHLrt
ypaeHeuraft r.r HepaBeHcrB.

64 Peurenue norapu$rr,rrqecKr.rx ypanneuufi r{ HepaBencrB c
rroMorrlbro rpa$urcon.

Kourpolru as pa1ora Ns3 no reN{e
>florasarelr:onas. vr

qecKar QyHKrlrdr,r)

65 flr,rcruenno e Bbrrro Jrrr errue garanuit

Peuenue norapu$rranqecKkrx
ypanHeuuft.

66 Cnoco6u pelreHur norapa(f naraqecKnx ypannenrafi .

Peurenue lorapu(f uraqecKr{x
yparHeuufi rr r{x cr{creM.

67 Cuoco6nr peilreHr4s norapulplrzqecKrrrx ypannenrafi u nx
cucTeM.

Peurenue norapa$nnatrecKrrx
HepaBeHcTB.

68 Cnoco6rr perrrenr.rrr norapnQruraqecKlrx HepaBeucrB.

Perrenue norapu(f uulrecKr4x
ypannenuft rr HepaBeHcrB.

69 Cuoco6u perrreHr.rr lorapn(fnanqecKr,rx ypanueuzfi n
HepaBeHcTB.

PeruesyI e norapu$rrar,rqecKr.rx
ypanueunfi r,r HepaBeHcrB H lrx

CECTEM.

70 OcHosHHe MeroABr peilreHr,rs cr{creM ypaBHeur,rfi :
Iro.qcTaIIoBKa, cJrox(eHr{e, BBeAeHr,re HoBbrx rrepeMeHHblx.
Panuocznsnocrb ypanneuufi , HepaBeHcrB r{ cxcreM.
Perueur,re npocrefimrrx cr4creM ypanneuuft c AByMtr
ItepeMeHHbrMr.r. Pelrenue cprcreM HepaBencrB c oAHoft
flepeMeHHoft . zso6paxeHr4e Ha KoopAlrHarHoft n.uocxocrr.r
MHo)KecrBa pemenrnft ypasueHr.rfi r,r HepaBeHcrB c.rIByMt



[epeMeHHhIMkr vt vrx cr4cTeM.
flonxrpre o6 o6paruofi Synxquu. 7 1 fpa$nx o6paruofi $ynxquz.
O6o6rqarorqufi ypor<. 72 O6o6rqenrae reMbr <floragareJrbua{ r.r norapu$larqecra-tr

$ynrqux>
Konrponur aa pa6 or a Jrlb4 no renae
<Jlorapr,r(f unqecKr.re ypaBHeHr.rrr vr
HepaBeHcTBa))

I J Brrnonnenrae pa6orrr rro reMe.

7.[p o ra: s oAHarr norya3 areJrbrrofi r.r .rroraplrsun.recrofi dynnur.rfi . 1 0.r.
llpousno4HaJr rroKa3arenrnofi

Syro{"".

74 r{IEcno e. @ynrqufi y = e' , ee ceoficrna, rpa$ar,

4raQ$eperqrpoBaHr{e. HarypzurrHbre norapxdurr.
llpousno4nuu floKa3arelrnofi

(fynrcqnu.
75 (Doprvryuu [por.r3BoAHbrx noKa3arenrHoft SyHKrInz.

Oupe4enen[e, cnoficrna rroKurarenurofi (pynxquv u ee
rpa$nr.

flepnoo6pasHar{ noKa3 arenrnofi

Qynrquu.

76 3rcuonenra, (f opuylrr rpolr3BoAHbD( rr nepBoo6pasnofi .

llpousno4uar r{ nepBoo6pa:na-a
rroKa3arenbuofi (pyurq r.r u.

77 (Doprr,rynu rpo?r3BoAHbrx r. ilepBoo6pa.:nrx uorasaremuofi
(pyurcquz. Onpe4eneure, cnofi crea rroKa3arenrnofi
$ynrcquu u ee rpa$rEr.

llporlaeo4nar norapuSMu.recrofi
,TfHKIdLII{.

78 Oopnrynn [pon3BoAnbrx Jrorapr4$uu.recrofi Qynrqrur.

flporasno4nax norapu$rraraqecrofi
tfynr<quu.

79 Onpe4enenue, cnoficrna norapu(fuu.recrofi (pynxqura z ee
rpatf zr, ilporrcBoluas norapuftMu.recKofi tbymunu.

llporasno4nar rroKa3arenurofi H
norapra $rrar.r.recroft $yn rqrafi .

80 (Doprvrynsr [por43BoAHbrx nofap[$rr,rra.recrofi n
rroKa3arenbuoft (pynrcqufi .
flpnrraeprr r{crroJrb3oBaHr,rr lpor.r3eoAHofi Arrs Huxox(AeHr.rs
Har4nlqmero perreHr{r B [pr,rKnaAH6rx, B ToM qIlICIe
CoIII{ILIBHO-SKOHOMIIqeCKI{X, 3aAaqax.

Crenennas Synrqraa n ee
[por43BoAHaf,.

8 1 Ceoficrna crerreHnbrx Qyrucqufi B 3aBlrclrMocrz or
[oKa3areJur ra ux cnoficrea. ee rpaSurv, $opnaynrr
npousno4uofi.

flougrrae o au$$epeHrlr.raJrbHbrx
ypaBHeHrrrx.

82 flpocrefi nree avrfQepeHrl]rzrnbHoe ypaBHeHr{e.
HenocpeAcTBeHHoe r.rHTerp[poBarr[e, pemeHr.re ypaBHeHr,rjr
. HaxoxAeru{e cKopocr u Lna npoqecca, 3aAauHoro
Qopuynofi wu rpa$urorvr. Bropar npor.r3BoAH as" u ee
Susuuecxufi crrlucl

-lonrponrnaxpaiota

<< flpor.rsnoAHa;r rroKa
Jrlb5 uo reue
larenrgofi ra
rnrqrafi>.

83 Brmoluenre pa6orrr no reMe.

r-Yr r{, Nrlr'lgut( ul4 q,

8. O6renrr re.n (23 u)

Pa6ora uaA ouru6ravu. <Ifi.rnrzn4p,
Kouyc, map)). llonsrue o6reua.

flousrr.re o6reua. Csofi crna o6renros.
Teopeua rr cJreAcrBr{e o6 o6reue rpsMoyroJrbHoro
rrapanJreJrerrr{rreAa. Penreur,re 3aAaq Ha Bbrqr{cJreu}re
o6rdnaon.

O6tem npsturoyronbHoro Peruenue 3a,qaq Ha Bbrrrr4cJreHrEe o6reua npflMoyroJrbHoro

O6r,eir,r flpsNroyronbH0ro
lapanneJrenr4rieAa. Peruesue 3aAaq.

llpnnqzn Kanalrepu. Peurenue 3aAaq Ha Bbrrrr{cJreHr4e
o6reua [psMoyronbHoro napannenenfi[eAa.

O6renr npxurofi [pr43Mbr Teoperraa o6 o6rerue npriraofi
BbrrrrcJreHr4e o6reua npruofi

rrpr.r3Mbr. Peurenue 3a4av^ Ha
rrpll3Mbr II ucnonb3oBaHl{e



Buucannax n orrncaHHafl ttp]lsMa. 88 llocrpoenue Brrr{canubrx rr o[]rcaHHBx npr.r3M; noBToprrrb
BfIUCaHHbIe I{ OnUCaIIHbIe MHOIOVTOJIbHLIK'I.

O6seu qrrnuHApa 89 Teopervra o6 o6reue qrnr.rH,upa.
Bbrqr4cJreHlre o6reua qEnuHApa
o6 o6senre {}rn}rHApa.

Peruenrae 3a,uaq Ha
LI I4C[IOJIb3OBaHI4e TeOpeMbI

Peniesrae 3aAaq rro reMe <O6seN{
upgnaofi npr43Mbr H rIHJrraHApD)

90 flpurraenerue K perrreHr,fto 3a,qatr $oprrayl o6s€N{os
MHoforpaHHr,rKoB ra qdlusApa.

Bnrsr4cneHpre o6reuon ren c
noMorrlbro olpeAeJreHHoro
r4HTefpfina

9 l Peruenne 3aAaq Ha BbrrrracJlenze o6reMos.
Ocuonnas (fopuy.rra Anr BbrrrlrcJreHu.fl o6lelton rel.
Peruenre 3aAarr Ha HaxoxAenne o6teuoB TeJI c noMolrlblo
olpe.{eJreHHofo HHTerpana.

O6tervr narnonnofi
IIpr{3Mbr

92 Teopervra o6 o6rervre naxnonnofi [plr3Mbr r,r ee [pr.rMeueHue
K pelrreHr{Io 3aAatl

O6reu nnpaMr4Abr 93 Teopenaa o6 o6rervre ru{paMrrAbr. @opuyna o6reua
yceuennofi nllpaMr{Abr. Peurenrae 3aAaq Ha r,rcrroJrb3oBaJrr{e
TeopeMbr o6 o6seMe rrlrpaMr{Ahr rd ee cJreAcrBvrs..

O6rdu rrllpaMuAbr 94

Peruenue 3arar{ rlo reMe
<O6reu .rrupan{H.q6r)

95 Peuenr,re 3aAarr Ha rrcnoJrb3oBarr[e reopeMbr o6 o6teue
nr4paMr.rAbr u ee cneAcTBr,rs.

O6reru KoHvca 96 Teopeua o6 obreue KoHyca. @oplayna o6renaa yceqeHHoro
KoHyca. Pemenue 3aAaq Ha r{crroJrb3oBaHr.re reopeMbr 06
o6rerte Kogyca u ee cJre,4crBllrl.

Pemenrae 3a.{atr no reMe
<O6rena KOHyca il \LtJrr4HApa>>

97 Pemenr.re 3aAaq Ha r{crronb3oBanrae reopeMbr o6 o6reue
KOHyCa U qr,rJrlrHApa vptx cle4crnufi.

Yporc o6o6ularoiqero rroBTopeHu.f,
rro reMe <O6reu rrrlpaMr.rAbr lr
KOHYCAD

98 Pemenne 3aAarr Ha ucnoJrb3oBaHr,re reopeMbr o6 o6reue
rrr{paMrrAbr }r KoHyca r{ r{x cneAcrnuft. flo4roronra x
KOHTpOJTbHOft pa60re.

Konrponsna-r pa6ora Nu 4.
<O6reusr rrr4paMr4Abt, Kor{yca u
IITIJIHHAPa))

99 flponepra 3uauufi, yuenufi r.r HaBbrKoB no reMe.

O6renl mapa 1 0
0

Pa6or:a saA onru6rarrau. Teopetra o6 o6reue mapa.
Peruenlre 3a,qatr Ha r,rcnoJrb3oBanlre Soprnrynu o6seua mapa.

O6reru ruapoBoro celMenTa,
[rapoBoro cJro{ 14 ceK'ropa

1 0
I

Onpe4enenuf, rrrapoBoro cefMeHTa, rlapoBoro cnor Lr
rrrapoBoro ceKTopa. @oprraynu Anr Bbrrrr,rc lrenkrfl o6reNros
.racrefi uapa. Peruenrae 3aAarr.

O6:sepr urapa lr ero qacrefi.
Peurenrae 3a.[atl

1 0
2

Penrenue 3aAaq Ha r,rcnoJrb3oBaHrle (foprrayn o6reua llrLapakr
ero qacrefi.

flnonlaAr c$epu. 1 0
J

Brrno4 (poprraynrr rnorqaAu c(feprr . Pemeuue 3aAarr Ha
Hrxox.{eHr{e rrnoqaA]r ctb eprr.

Peurenue 3a.[arr Ha
MHOrOrpaHHHKrl, qnnfl r{Ap, Korryc I.I
map.

1 0
4

Pemenrae 3a,qaq Ha B[vcarrHble I{ on}IcuulHbre
feoMeTp[qecKr{o TeJra.

Peurenne 3araq Ha MHororpaHHHKr.r,
qlrnr{H.{p, KoHyc 14 rfiap

1 0
5

Penrenue 3a,4atl Ha r,rcrroJrb3oBaHlre $opuyn o6rerraa rnapa,
ero qacrefi r{ rnorqaAr.r c(peprr. llo4 roronra r
KoHTponbHofi pa6ore.

Kourponruax pa6ora Nr 5.
<O6seusr rel>

l 0
6

llponepra urauufi, yuenufi r{ HaBbrKoB no reMe.

9. Sneuenrrr JIOTN crarrrcrrrKrr rl TeoDuH BeDoflTHocrefi - 4 q

Ta6nu.{Hoe ra rpa$uvecroe
npeAcTaBneHr4e AaHHbrx.

r07 I4cnonrsonaHlae npvo6perenHrre 3Harrlrrr r.r )aleHlr.f, B
npaKTraqecxoft 4emenbuocrr{ p^nr:. anurrasa peaJrbHhrx
TIIIcJIOBbIX AaHHbD( rrpeAoTaBneHHbrx B Br,rAe AuarpaMM,
rpa&kIKoB

Oopuyrur qficJra repecraHoBoK,
coqeranrafi , paeuerqenufi .

108 flonsrt,ls flepecranoBKr{, correr arrvrs. Lt pai}MerrleHr,rt
pemeHr.re npocrefimue xou6uHaropnbD( 3aAaq MeroAoM
leDe6opa. a raK xe c [crroJrb3oBaHr{eM ll3Becrgbnr dopuvn

Sleuenrapgbre 14 cJIolKHbIe 109 PaccnaomeHlle cJlyqaeB I{ BeDo.f,THocrb cyMMbI



co66rrlrr. HecoBMecTHbD( coobrTr,rfi , BepoflTHocTb npoTt4BorroJro)KHoro
co6brr[r.anuru3ar,rH(bopMaqufi rcrarncrkrqecKoro
xapaKTepa. Bbrrrr4cJrrrb n npocrefiurr4x crytra:rx Bepo{THocrr.r
co6rnuft Ha octtoBe noAcrrera qucna Hcxo.iloB.

@opuyna 6ranolra Hrroroua.
Tpeyronrnux flacrals.

1 1 0 floovepe4noft u oAnoBpeMeHHbrfi eu6op HecKoJrbKrrx
3JIeMeHToB r,I3 KouerrHoro Muo)Kecrea. Csoficrna
6unonaananbHbnr xog6tbuqugHToB.

10. II 26qVE

llonropenrae rro reMe
<llapamrenbnocrb nplMhrx r4
nnocxocrefi>>

1 1 1 Pa6ora Hag omv6xaMrn. flosropeurre reoplr[ o
flapzrnnenbnocrr4 np.r{MbD( v nJrocKocrefi , cxpeqraBaroulr{xct
rrprMbrx. Perneur,re 3aAaq.

floeropenrze no
rervre<<fIepneHAHKynspHocr6
rrpsMbD( u nnocxocreii>>

t t 2 flonropenue reopr{r{ o [eprrerArrKynrpHocr]r rrprMbrx r{
rrnocKocreft , reopenrrr o rpex [eprreHAr,rKyJurpax. Penrenze
3AJIATI.

llonropenae
rro reMe dlepnen4uKynrpHocrb
lr [apamrenbHocTb
npflMbrx n .unocxocreii>

1 1 3 flonropenr.re reopuu o AByrpaHHoM yrne. Pemesue 3aAaq.

llonropeuue rro
reue<.{eraproBhr r(oop.ur.rnarbr 14
BeKTOpbr

B IIDOCTDAHC'TBE>

tt4 llonropeHue Aefi crBr,rft HaA BeKTopaMr.r, rrpocreftrurae
3aAatrlr B KoopAraHaTix.

llonropeurae rro reMe
<,{eraproebr r(oopAuHarbr r{
BeKTOphr

B rrpocTpaHcTBe))

l l 5 llonropenne reoplrlr cKaJurpHoro npolrcBeAeHur BeKTopoB.
Pemenrae 3ailaq.
I4cuomsonaH[e npuo6pereHubre snamkrs. kr yMenr,r.f, B'
lpaKTr4qecrcoft 4exrenbHocrr,r Anr pelreHprfl. sa4aq punHoro
ypoBHs cJrox(HocTr,I Ha ocHoBe I,r3yqeHHofo MaTepr4 aJra.

Ilonropenue rro reMe <flnou1a,qu
ra o6renrr Muororpannr4KoB))

tt6 flonropenue (popuyn uroulaAeft r4 o6beMoB
MHororpaHHr{KoB. Peruenrae 3a,4arr Ha Haxox,qeHr{e
unorqa,qefi z o6reuon MuororpanHr.rKoB.

flonropenxe no reMe <flloulaArl
lr oblellrr MnororpaHHrrKoBD

t 1 7 ?Icnomgosanl,Ie upuo6pereHnbre 3laalalafi. Lr yr\{eHr{r B
npaKTI4qecrofi 4errcrbHocrlr Am perueHns. sapLa.r pa3noro

YpoBHr cJroxHocTr{ Ha ocHoBe r43yqeHHoro MaTepr,rala.
llonropenue no reMe dlloulaAu
ra o6reiurr ren BpauIeHHD)

1 1 8 llonropenne (popruyn urotr1a.{eft pr o6rerraos reJr Bparrleu}m.
Penenrae 3aAaq Ha HaxolKAeurae o6reMoB Lr rrJrorqa,qefi Ten
BpaIrIeHI{r. Irlcuonrgonanrae npno6peteHubre 3nalturs. kr
yMeHr,rr B npaKTr.rqecxoft .{e.sreJlbHocTr,r AJrr pelreHLrfi. 3a4aq
Ha ocHoBe u3y"{euHbrx (foprr,ryn ra cnofictn $myp.

florropeuue no reMe <lllorqa4ra
u o6terrau ren BparqeHr,rs>)

1 1 9 flontopeune (poprr,ryn nrorqaAefi u o6reuon ren BparrleHr.rr.
Perueur,re 3aILac' Ha HaxoxAenue o6rgN{oB r.r nnouaAefi ren
BPAIIIEHI,I'.

llonr:opeuue rro reMe <fllouaAu
n o6renasl ren BparrleHr.rfl>

t20 CneAeHus lr3 rrJraur.rMerpkrkr o6 orpyxuocrr{ Lt Kpyre, o
B3ulI{MHoM pacnonoxeHr{rr rrprMoft u oxpyNHocrr4, o
Brrr,rcaHHbrx u oflprcauubn< oKpyxuocr.nx. Peruenrae 3aAaq
rro MareDrazurarvr Ef 3.

Pemenue
3a.qaq r.r3 Kypca cTepeoMeTpr.rH

t21 Ocnoeuofi Teoperuqecxzfi uareplrirJr Kypca crepeoMerprru.
Peruenue 3aAaq rro Marepr4ararra Ef3. 3a4aw na
rcou6uuauurr MHororparrHlrKoB r,r rbprryp BparueHrlur.

Peureuue
3AEAq H3 Kypca CTepeOMeTpr{H.

t22 Ocsonsue orpeAeJrenux u Sopnrynbr rr:freHHlre B Kypce
reoMerplm. Pemeune 3a/Laq rro Mareplra.uarrr Ef3.

Peruenue 3araq t23 OcnosHrre orpeAeneHvr Ia (poprraynbl I,I3freHHbIe B Kypce
reoMerpr4r4. Peurenre 3aAaq rro Marepr4a.uau Ef3.

IlonropeHue. fipor:no4lrax
H ee [pI,IMeHeH]Ie.

124 llpurraenenre Qoprvryn upolr3BoAubx H rrepBoo6pa:urx
rroKa3 areJrbnofi 6ynKquu.



florr:opeuae. llepnoo6 pasnar kr
r.rHTefpan. flrorqaAr
KpprBonrrHeft nofi rpaueqnu.

t25 flpuuepu [pr.rMeHenr,rr r.ruTefpaJra n Sraarare ra reoMerpr{u.
flpzureprr [crroJrb3oBarrr.rJr npoussoAHofi AJrr Haxo)KAenr{t
HZU{JryqIIIeIO pemeHut B IIpI4KJIa,{HbIX, B TOM TII4CJIe

coqllaJrbHo-gKoHoMLIrIeCKr{X, 3aAatlax. HaxoNAenue
cKopocrr,r Anr ilpollecca, 3aAaHHoro Qoprrayn oit uttu
rpa$nrona. 3a,qanue nepnoo6parHofi A-rrs uer<or:opofi
(pymqnu, (poplvrynu n'epnoo6pasrrbrx eJreMeHrapHbD(
tbynrqld;

f IoeropeHra e. I4pp aguoHaJrbHbre
ypaBne:uvs. a cnoco6rr Hx pe[reHr.rt

t26 Cnoco6rr pemenr4s ypannenrafi c MoAyJreM. 3aueHa
ypaBHeHHr n(f(r)): tt(s(*)) ypaBHeHr,re* f(*)= s(").
MeroA pa3noxeur.rr Ha MHoxvrrerrv. MeroA BBeAeHr4t
nonofi nepeMeHHofi . @ynrquonrurbHo-rpa$u.recKrafi MeroA.

llorropeuue. PeureHr.le
rroKa3areJrbHbD( ypaBHeuzfi .

t27 Teoperr,mr a paBHocrrJrbHocrz ypaeueuufi . flpeo6pa:oBaHlre
AarrHoro ypaBHenr.r{ B ypaBueurre - cneAcrBr.re. flponepra
ropnefi. florep.f, ropnefi.

fionropenae. Perueuue
rroKa3areJrbHbx ypaBH ennit,
CI,ICTEM

128 Ocuonnrre MsroAbr perueHr,rr ct4creM ypannennfi:
noAcTaHoBKa, cJloxeHrre, BBeAeHr{e HoBbrx [epeMeHHbx.

Iloeropenue. Peureuue
rroKa3areJrbHbx ypaBH euuit,
lrcreM yDaBHeHuft H HeDaBeHcrB.

129 Ocnosurre MeroAbr pe[reHr4{ cr{creM ypanneuufi:
rroAcTaHoBKa, cJloxeHr,re, BBeAeHIre HOBbrx [epeMeHHbx.
Pannocunrnocrb ypannenuft , HepaBeHcrB tr cr4creM.

{IoeropeHue. Pemenrae
norapa(prvruqecKrax ypannennft .

1 3 0 llpeo6pasoBaHrre npocrefi urvx BbrporeHrafi , nrmovaroqr4x
apu(pueru.recKlre olepaqlrr4, a raKlxe orrepaq[ro
Bo3BeaeHI,It B crerreHb r{ onepaur4ro JroraD}I6ur,roonaung.

flonropenrae. Peruespre
norapu(prr,rzt{ecK[x ypanneuzft H
IICDABEHCTB.

1 3 1 Ocuonunre MeroAbr pe[reH]rr yparneuzfi : rroAcrauoBra,
BBeAeHr,re HoBbrx rrepeMeHHbD(. Panuocunbnocrb
ypanueuvft , HepaBeHcrB r.r clrcreu. Peruenue npocrefi rurax
clrcreM ypanHeurafr c AByMf [epeMeHHbrMra. Pemesrae
cl,rcreM HepaBeHcrn c oAnofi lepeMeHHofi. Irl:o6paxeurre Ha
KoopAlrHarHoft urocrocrr.r MuoxrecrBa pemeHufi ypasHenufi
r4 HepaBeHcTB c AByMS rrepeMeHHbrMvlvrkrx cr4cTeM.

flonropeHr.re. Peruesue
norapz(pruuqecKr.rx ypannenzfi u
HepaBeHcTB r4 r,rx cr4creM.

132

floeropenrEe. flpouano4Hax
noKirarenbuofi lpylrxqrafi

1 3 3 llpr,rueuenue (f oprvryn [porr3BoAnbD( rroKa3arenruofi
$ymqvu. Onpe4eneurae, cnofi crBa noKa3arenrnofi
tbymuun rE ee rpa$r.rrc.

llon:ropexrae. flponsno4nax
norapu $rrluqecroft $yH rqrafi

134 flpuuenenrle MareMarnrrecKr4x MeroAoB Anr pe[reHlrt
coAepx(areJrbHhrx 3 araq r{3 pa3nr.rqHrrx o 6nacr efr Hay r.r4 14
rrparTr.rKrr. I4urepnperaqus pe3yJrbrara, yuer pea-nrHrx
orpanr,ruenufi.
llpunrepu (pynrquouaJrbHbrx 3aBr,rcr,rMocrefi o peanbHbx
Ilpoqecczx I1I sBIeHr.m(.

Irlrorosar KoHrponbH as pa6 or a. r35 Brrnorurenue pa6oru. O6o6qenlre u crrcreMarr,r3arl[s
sHauuft rro ocHoBHbrM TeMaM Kypca MareMarr{Kusall
KJIAOC.

Irlroronas KoHTponbHal pa6ora. 136 BrrnorHenrae pa6orrr.



Konrpo.rrrHo-r.r3Mep[TeJrbHbre MareprraJrbr.
l.Arrrrnoe lI.Z. KourpoJlbHble gaq€rnrre pa6omr uo ame6pe. K yre6nury A.H.KonMor"opoBa
<Anre6pa I{ HaquIJIa ananvga.l0-11 r<naccrr>,10 KJracc, r,BAareJrbcreo (3rcaMeu>, M-2004.
2.EyprolrucrpoBa T.A. Terr,raruqecKoe [JraHr.rpoBaHrire rro MareMarrrKe 10-11 xnaccrr
rr3Aarenbcrno < flpoceeqeHrz e)), M-200 4 Crp.6 -12, 47 -49
3' Jlsrceuxo O.O. Anrelpau HaqaJIa aHurtr3a. Tecrrr Anr npoMeNyro.rnofi arrecr:aqr.rr,r. 10
KJIacc. V'{e6Ho-N{eroAuqecKoe noco6ze. r.r3AareJrbcrBo <<Jlerlion>.Pocros nafiotty,2007

Ilepeuenr KoHTpoJrbnrrx pa6or 11 rclacc.
A"rrre6pa rl HaqaJra aHaJrrr3a.

Kourponru as pa5ora Jrlb I no reue <dlepnoo6pasnax>
Konrponruanpa6oraJtlb2 no reue <Kopenr n-ofi crereur.r>

Konrponuratpa6oraNs3 no revre <>IloKa3areJrbHar z norapasMuqecKar (fynxquu>
KourponsHaspa6oraJ$4 no reue <<Jlorapz(fnru.recKrre ypaBHennfl.nnepurBencrBa)
Konrpolrua"a pa6ora J&5 no reue <<flpor.r3BoAHar rroKa3areJrBnofi u lorapu([rr,ruqecrofi
(pynrqufi>.
Konrponurax pa6ora }lb 6-7 rro reMe <I4roronax r/p>

Ieouerpr.rn
Konrpormuatpa6oraNs I no reue <<KoopAr,rHarbr roqKr lr KoopArruarbr BeKTopaD
KonrpomnaapaioraJ\b 2 no reMe ( MeroA KoopAunar B rrpocrpancrBe)
Konrpolurax pa1ora i\b 3 no reue <<I{ran}rHAp, Kouyc, Iuap)
KoHrpo.nuraspa6oraJYs 4 uo reue <O6r€urr nrapavr{Abr, KoHyca rr qrnr.rHApa)
Kourpolruaxpa5ora J'{! 5 uo rene <O6leMbr reJr))

Cnucox numepflmypbt
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I napuaur.

1). Hafi4ure KoopArdHarbr BeKTopa
A(5; -1; 3), B(2; -2; 4)

2). fiauu BeKropbr d {3; l; -2} ^
l - - l

Harlrume lZe 
- cl.

feonrerpns 11 rcnacc.

J\b 1.

a6ora J\b 2.

a6ora J\b 3.

AB , ec:.r.u

d 0;4;  -3) .

3). Zso6pasr{Te cr{creMy KoopAr4uar Oxyz u
uocrpofire roqKy A( 1; -2; -4).Hafrgure paccrosHr.re
or aroft ToqKrr Ao KoopAuHarHbD( nnocrocrefi.

4). Bepur:al;_ gA.BC lrMeror KoopAr4Harbr:
A( -2; 0; I ), B( -I; 2; 3 ), C( 8; -4; 9 ).
Hafi4rare KoopAr{Harbr BeKropa Eil , ecn BM -
M4+iIHil ^ABC"

Konr
I napuanr

1). {aHrr BeKTopbr d, d u d, uprE.rerra:

d :6 i  - s [ ,  l a l  = r ,  d {+ ; t ; * } , (a :a ) :600 .
Haftru:
a ) .  d . d ;
6). snaueHr,re m,\pv KoropoM A Ld .

2). Haftaure yron Mexly nprMrrMrr AB u CD,
ectnA(3; -1; 3), B(3; -2; 2), C(2; 2; 3)v D(I; 2; 2).

3). [au rpaBr.rrrbHbrfi rerpasgp DABC c pe6porr,r a.
fI1 cr4MMerpr4r4 orHocr.rrenbHo nJrocKoclu ABC
roqrca D nepeurna B roqKy Dl.Haftaure DD1.

I napraaHr

1). Paauyc ocHoBaHr.rr rIHnuHApa paBeH 5 cu, a
Bbrcora rlr,rJrrrHApa paBHa 6 cu.HaftlraTe rrnoqalb
ceIIeHLIt, npOBeAeHHorO napzrnneJlbHo OCI4 III4II,IHApa
Ha paccrorttuu 4 cM or Hee.

2).Pagnyc mapapaBeH 17 cu. Hafi4ure rrrrorrlaAb
ceqeHr{s [rapa, y.{arreHHoro or ero rIeHTpa sa ]5 cu.

3). Paauyc ocHoBaHr4{ KoHyca paleH 3 u, a Bbrcora
4 u.Haitgure o6pa:yrouyn r trnoqaAb oceBoro
ceqeHHt.

2napnaur.

1). Hafigure KoopArlHarbr BeKropa TE,ecrvr
A(6; 3; -2), B(2; 4; -5).

2).f iarrrl BeKropbr i{S; -t;2} u i{3;2; -a}.
l + + l

Haftr;ure la-2b1.
t l

3). I4eo6pa:rire clrcreMy KoopAr,ruar Oxyz u
uocrpofire rorrKy B(-2; -3; 4). HafiAure paccrorHr4e
or groft TorrKr.r Ao KoopAHHarHbD( nnocr<ocreft.

4). Bepmunu 6ABC r.rMeror Koop,qr.rnarhr:
A (-I; 2; 3 ), B ( 1; 0; 4 ), C ( 3; -2; I ).
Hafiru,rre KoopAr,rHarhr BeKropa Ifr , 

""o 
AM -

MeAI4ilIa ^ABC.

2napuart

1). .{aHu BeKTopbr d, d u d, upu.rerra:

d = 4j -zE, lal= Jt, d {2; m;s\, (a ;a): +so.
Haftru:
a ) .  d . d ;
6). snaveune m,rrpvr KoropoM A Le .

2).Haftgure yron MexAy rrpsMbrMrl AB u CD,
ecnu A(I; 1; 2), BQ; I; I), C(2; -2; 2) u D(2; -3; 1).

3)..{au npaBrlnbnErfi rerpasgp DABC c pe6porra a.
flpu currauerpr,rpr orHocr.rreJrbHo rorrKra D unocrocru
ABC tepemJra B nJrocKocrs A1B1C1. Haiawl:c
paccTorHr,re Mexny sTr,rMr{ [rocKocTsM[.

2napuan'r

1). Bucom quJrr.ruApa 8 du,paguyc ocuoBarrus 5 da.
Ilunungp [epecetreH rrJrocrocrBro rrapanneJrsHo ocr{
TaK, lrro B ceqeHrar,r [onyquncs KBa,qpar. HafiArare
paCCTOSHI'Ie OT 9TO|O CeqeHLLf,,qo OCI{ qun}IHlpa.

2).Paguyc c$eprr paBeH 15 cu. Haft4ure Arrprny
oKpyxHocrr{ ceseur{r, yAaneHHoro or rIeHTpa c$eprr
sa 12 cu.

3). O6pasyoqa"rr KoHyca / HarnoneHa K rrnocKocrr.r
ocuoBaHralr rroA yrnoM n 300. Haft.uzre



Konrponrnaa pa6ora Jlb 4.

1 napranr

1). O6pa:yourur Konyca paBHa 60 cu, Bbrcora 30 cu.
Hafi4rare o6r€u KoHyca.

2). Ocnonanrae upauoft npra3Mbr - rpsMoyrolrnrrft
TpeyfonbHr.rK c Karerov 6 cu rJ ocrpbru yrnov 450.
O6rerra rpr.r3Mbr paBeH 108 cut.Haftgure rJrou{a4b
nomrofi noBepxHocru rrpu3Mbr.

3 ). O cennn,r c eqeureM ur.rn r,rHApa flBrfler ct KBa,qpar,

ArraroHurnb Koropofo paBHa 8Ji c.. Hafi4nre o6reu
rlr{Jrr{HApa.

Konrpo;rrnan
1 napuaur

1). .{uauerp mapa paBeH Bbrcore Konyca,
oe_ .tyrorqar Koroporo cocraBJrrer c rrJrocKocrbro
ocHoBaHr.rr yron, paBHuit 600. Hafi4are oTHorrreHr{e
o6tdrr,ros KoHyca v rnapa.

2). O6reu qrrnr{HApa ppneu 96r cu3, rJrorrlaAb ero
oceBoro cerreHr.rr 48cu'. Haftlnrc rnoua,{b c(feprr,
onncanuofi oKoJro rlunr.rHApa.

3). B xouyc BrrrzcaHa rrupaMr4Aa. Ocnonanzeu
nr.rpaMr.rlbr cnyxr{T npsMoyronrnrrft TpeyroJrbur{K,
Karer Koroporo paBeH 2p, anputtexarrluft yfon
paBeH 30o. Boronar rpaHb rrprpaMnAbr, npoxoAf,rrla:r
qepe3 Aanurrfi Karer, cocraBJrrer c nJrocKocrbro
ocHoBrrrrur yrol 45". Hafilure o6rdrra Kouyca.

KOHyCa U rrJrOrIIaAb oceBoro ceqeHlur.

2napuaur

l). O6paryoqar KoHyca,paBlaas. 12 cu, HaKJroHeHa K
rrJrocKocrr.r ocHoBulnLtr rroA yr.noM 300. Haftlul:e
o6r0rvr KoHyca.

2). OcnonarrrreM rrprMofi npqsrvrrr fiBrnercfr,pou6 co
ctoponofi 12 cu ri yrnoM 600. Menrruee r.rg
AuafouiurbnbD( ceqeHufi npusnarr flr.rflercs.
KBaAparoM. Hafi4ure o6reu rrpr{3Mbr.

3). Ocenrur,r ceqeHr4eM rlr.rnr.ruApa flBilflercs. KBaIpar,

Ar4aroHarrb Koroporo paBua 642 cu.Haitaure o6reu

2vapuanr

1). ,{uarraerp mapa paBeu Bbrcore rl}rnrrHApa, oceBoe
cerreHlre Koroporo ecrb KBaApar. HafiAure
oruorrreHrre o6rdlaos ruapa v qr.rJrr,rHApa.

2). B rcouyc, oceBoe ceqeHlre Koroporo ecrb
upannnruruZ rpoyroJrbur{K, Brrucan ruap. Haft4ure
orHomeulre nJrorqaApr c(peprr K nnorqagr4 6oronoft
rroBepxHocTr.r KoHyca.

3). B qunuHAp Bnr{cana npr{3Ma. Ocnonanuerrr
rrprr3M6r cnyxr.rr [prMoyronrnufi TpeyroJrru]rK,
Karer Koroporo paBeH 2p, artpurgaarru,rfi yron
paBeH 60o. [raronanr 6onsruefi 6oronoft rpaHr{
rrpr{3Mbl cocTaBJLf,eT c TIJIOCKOCTbTO ee OCnonanra_f,
yror 45o. Hafi,qr,lrc o6renr qr{JrrrHApa.



Alrebpa u HarraJra anaJrrr3a 11 rc.uacc

KOHTPONbHbIE PAEOTbI

Koxrponbnan pa6ora Ng I

Bapuanr 1

I 1. ,,{orcatrcare, rrro Synrcqws. F ffBJrffeTcJr rrepnoo6pasuofi
AJra Qynxqlala f Ea Mrroxcecrre .fi|:
a) .F(r)  =x4 -3, f (r)=4rt i
6) F(r) =ix-cos.tr, f(x)=5+sinr.

v 
2. Hafi4rrre odqufi BrrA rrepBoo6paeuori g;ra eyuxqrarn:

a) f(r) :++8cosr;
x-

t 6) f (x)= cosz r - sinz #.

I 3. ,(na SynxqHu f (xl= $ - 
# 

nafi4ure repuoo6pas-

EVro, r,paQun roropofi upoxoAnr rrepea Toqrcy

m( L,l l l .
( 4  4  )



KonrponbHan paEora Ne 2

Bapranr 1

A 1. BuqrcJrnTe Errrerpan:

0,t
'  l dxa) l i - ;  6)

J x -
o,26

t

4
I
lcos?xdx.

J
o

I 2. Brr..rHcJrHTe rrJroqa,qr Surypu, orpauril.rennofi Jrttrturs.-

M f r  y  -  t  -  x s ,  U : 0 , . r :  - 1 .

3. Brr.rucur.rre trJroqagr Onrypu, orpaurrrennofi rpaQn-
1

nou gynn4nu It -ixz +22
2

a) rcacareJrbrrofi rc eroMy rpaQrxy B ero roq$e c adc4uc-
cofi ffo: -2n nparuofi f : O;

a 6) xacareJrbrrurMrl N oroMy rpa$ury B ero rorrxax c a6c-
{IICCAMII frs: -2 tT Xa =2.



KonrponbHan paEora nE 3

Baprranr 1

A 1. Vnpoerute Bbrpa)fi,enue
(  r  I  \ (  !  \
l r n z + 1  m 2 - t l l t n z  1  |
l - f - - f l l z - = l '
[nez -L mz +L )  t  Zrnz J

2. Pemure ypaBrrenr{e
*y/ ; l ,?  +? -  2= f r .

I 3. Pemnre encreMy ypaBrrennfi

ffi+s@-6,

6Jz-v --gJgas =-t.

I 4, Peurnre rrepager{crBo

Jffii -zsx.



KonrponbHan pa6ora Ns 4

Bapnaur L

I 1. HafiArrre oGnacrb oupeAeJregrls, rpouetrcyTnrr Bospac-
TarruJr vr,Jru ydunauns, odnacrr sga.reHufi $yrrKqrra
f(xl= 0,4' +1. flocrporire ee rpaQurc.

2. Pernnre ypaBHeHHJr r{ HepaBerrcTBo:
a) 4x t3 + 4" = 26O;

6) togi x-2logotr=3;

r )  logr  Qx-b)>-1 ;
4

I r) logz x4 =logo,ru r + log, 3J5.

I 3. Perurrre cncreMy ypaBnesufi

[tou" @ -a)=2,
1
Lz ' . b ' ' 2v=40 .



Konrponbnilfl pa6ora Ng 5

Bapuanr 1

A 1, Hati4nre f'(x) n /'f3.l, ec{lt f(x)=2tn x. 1.
\ o /

2. .{ora}Kr{Te, uro Synrqrrfi g : cos (3r + 1) an.unercfi pe-
ruenrrem Ar{QQepeHrlrraJrbrroro ypaBrreurr.fi A" : -9y.

3. CocraBETe ypaBrrerr.le $acareJrrlrofi r rpa$rrrcy @ynrc-
,

quu V = e8, [poBe4euxofi qepee Tor{Ky lrepeceqeurra ero c
ocbro op,qulraT,

I 4. Haftgnre trpoMexcyrxn BoapacTarrafi n ydrrcagraa

Synrqnu f (x) --LNe' .

I 5. Bsr.rRcJrHTe lrJrorqaAr $nryprr, orparru.renrroft Jrtr:s.trfi.-
M L I  V : 2 ' t ,  A = 4 - ' ,  i C : - L .


