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llporpauvra cocraBrreHa Ha ocHoBe rpe6onanzft (fe4epanrnoro rocy,qapcrBeHHofo
craHAapra cpeAuefo o6ulero o6pa:onaHvrs. v $e4epamuoro rocyAapcrBeHHofo craHAapra
cpeAHero rroJrHofo o6pasonanzx.

1. IIOP.gAOK TTPOBEI.EIIVTfl, tI Kpr4TEpVrVr OTIEHOK BCTyrrUTEJrbHbrX
I,ICTIbITAHVIuI

1.1. Ilemru BcryurrreJrr,Hr,rx ucnsrraur,rfi flBrflercr orIeHKa ypoBHr ocBoeHrlq
rlocrynalorql4Ml4 Ha uepnrrfi Kypc KoMnerenurafi no MareMarrlxe, neo6xoAr,rMbrx 4rx o6y.reHIar n

By3e.

1.2.K Bcrytll4TenbHbrM krcrrbrra:nus. rro rrporpaMrvrarvr 6axalaBpkrara r4 cnequanvrrera
AonycKarorcr nocryrrarcrqr{e, vMerouue cpeAHee o6uee o6pa:onaHrae.

1 .3. BcrynureJrbnoe rrcrIbITaHI4e npoBoArrrcx n $oprr,re 6lauronoro recrrrpoB anurs,.

1.4. lIpoaoJIlKI,ITeJIbHocrL Bcryrrr,rreJrbHoro ucrrbrralus. n (f opnre 6nanr<osoro
TecrlrpoBaHr.rfl cocraBJr-{er 90 Mr,rHyr 6es nepeptma.

1.5.,{o Hauana BcrynlrrenbHoro krcrrbrra-r'nfl rrocrynarorurre 3arroJrHrror rrrryJrbHbre
JIIrcrbL llocne STofo DK3aMeHarop BbrAaer 6urerrr KaxAoMy rrocrynarcrqeMy; c 3Tofo MoMeHTa
BCTynr'ITenbHoe I4CrrEITaHI4e crIIzTaeTCq Har{aBrII,IMcs. IIO OKOHqaHuTO BCTyIII4TenbHOfo

ucilr,rTaHLrfl.3K3aMeHaTop co6upaeT rr{TynbHbre JrrlcTr,r 14 SK3aMeHautroHHbre pa6orlr. llponepra
ocyulecrBnflercs. n ruvQponaHoM BrrAe. Pe:yrurarr,r [poBepKr4 rrepeAarorcr B BrrAe no$auzmnr,rx
crrrrcKoB B rrprreMHyro KoMrrccuro.

1.6. Kpurepuu orleuKrr:
1) Bcr pa6ora olleHlrBaercr cyrrarraofi 6annoe, Ha6pannrrx 3a Bce 3a1an:zfl.

MaxcunralbHoe KoJrr4rrecrBo 6auos - 100.
2) B cnyqae ecIrr4 MLIHI4MaJIIHoe KoJrr4qecrBo 6a-nron nocrynarcruero Hr,rlKe

MIzHI,IMaJIbHoro KoJII{qecrBa 6allon, ycrauoBneHHbrx <llpanzlarur,r [prreMa Ha
o6yueuue ro o6pa:onareJrbHbrM rrporpaMMaM Bbrcrrero o6pa:onanux B

Herocy4apcrBeHHoe rracrHoe o6pasonareJrbHoe yqpexAeHr,re Bbrcrlefo
o6pasonanus (TexHu.recxufi yHr{Bepcr{rer V|MK> na 2017 -201 8 y.re6nuit ro4>,
a6utypueur srr6brsaer r43 yqacrr.rr B KoHKypce.

2 . C OAEPIKAHT{E PA3AE JIO B B C TyrrI,ITE JIbHOf O I,ICITbITAHLIfl.

2.1 Tpe6onaHr4{ K ypoBHro rroAforoBKrr BbrrrycrHr.rKoB:

2.1 .I, O6urue KoMnereHur4r,r

3uarr:
3HarreHr4 e M aTeMaTr{Kr.,r KaK yHr.rBepcanbHo f o {3 brKa H ayKr{ ;

poJlb MareMarlIqecKlrx Mero.qoB KaK cpeAcrBa MoAenzpoBarlas. sr,rennir u npoqeccoB, a
TaKX{e prx I4c cneAoBalJrrs-:,

rIpI{HIIr4rIbI pelxeHllfl JIoKaJIbHbrx u uo6amHbrx 3KcrpeMaJrbHbrx 3ailaq c noMolrlbro
MaTeMaTIITIeCKI4X MeTOAOB ;

cMbIcJI Ir Mecro, Koropoe 3aHr4Maror orrpeleneHprfl. pa3ilLluHbrx [oHslufr., rtpanura,
TeopeMbl, $oprr,rynu Ir MeroAbI perreHHf, pa3JrrrqHr,rx 3allaq cpeAcrBaMpr MareMarrrKr.r.

Vnerr:
JrofklqecKl4 fpaMoTHo, apryMeHTI4poBaHO npoBoAprTb paccylKAeHufl pr iloKa3arenbcTBa;
AeJrarb o6ocHoeaHHbre BbrBoAr,r;

fpaMorHo onepupoBaTb ocHoBHbIMrr MareMaTI4IIeCKI4MI4 rOHSTI4.SMI,I, rpllMeH.flTb
MareMar[qecKl{e MeroAbI Anf, perrreHur (ne roJ]bKo MareMarr4rrecxax) 3aAar{.

2. 1, .2. Hacrnrre KoMrrereHrrr.{r4 :



3narr:
<ApuQlaeu4Ka):

apz Sueru.recKr,re oleparlrr r4 u r'tx cs ofi crB a, rr opr4orc Aefi crnyr fi ;

npaBl4na neitc"tsus. c o6rrKnoeeHHbrMr{ u reaflTrrrHbrMrl Apo6xnan, [porleHTHbre
OTHOIXEHI,IS;

o cHo BHbre npr43H aKr4 Ae Jrrr M o cTr,r HaTypanbHr,rx qlrceil ;

cMbrcJr MoAynr (a6conrornaflBelrv.uvrna rrrrcJla r4 crerreHr4 c rleJrbrM rroKa3areJleM.
<Anre6pa>:

Qoplayru coKparrleHHoro yMHox elr'nfl;
rrpaBr,Ina Aeiicreug co creleHtuu (uemrrr.rr4, parlrroHaJrbHbrMr{, Aeficrnuremumrnu);
MeroAbr orbrcKlrBaHux xopHefi MHofoqJreHon, (poprryJrbr AJrr r<opHefi KBaAparHoro
Tp exqneHa, onpeAeJre :r':ae 14 cso ft cre a no rapu S vron ;

ceoficrna crenennofi (fyHrcqrzz c Harypanr,HbrM rroKa3areJrenr, 4po6Ho-rIaHefinofi
Synxquu rloKa3areJrbuofi u norapu$rrru.recxofi SyHr<qzv, a raKxe nug rpa$zxon
errax $yuxquft;
MeroAbr perrreHzs anre6pauuecKr{x, upparlr{oHanbHbrx ra 4po6Ho-parlrroHaJrbHbrx,
IroKa3areJrbHbrx rz norapu$rr,rraqecKr{x ypaeueuzfi, HepaBeHcrB rr crlcreM;
MeTOAbr pellleHlr.f, 3aAaq c [apaMeTpaMr{;
MeroAbI peIueHlls reKcroBbrx 3aAar{ (na 4nrancenue, pa6ory, rrpoqeumr u r.4.),
orlpeAeneHLIt 14 cnoficre apraQrueruuecrofi v reoMerprzqecroil nporpeccrzfi,
6ecrone.ruo y6rrnaroqeit reouerprqecKofi nporpeccrrkr, a raK)r(e (fopuyrru 4n-n
o6rqux qJreHoB rr cyMM nepBr,rx n rrreHoB.

<Tprzrououerpr4.f,):

o rrpeAeneH ut, enoir.crn a u rp a(puKr{ Tprr roH oM erp[qecKax S yuxr1Ilfi ;

ocHoBHbre rpr4f oHoMerpuqecKr4e tpopuynsr;
MeroAbI pemeHra.s rpl4roHoMerplrqecKr4x ypanueuuft , HepaBeHcrB lr crrcreM.

<Ha.rana MareMarlrqecKoro aHaJIIr3a) :

onpeAeneHprfl rronflTlrfi npe4ena (fyurqun, ee HerrpepbrBHocrLr ra npozsno4irofi;
rrpaBnna auQ$epeuulrpoBaHrrs cyMMbr, rrpor43BeAeHra{, qacrHofo kr croNnoft
Qynxqlru;
Br{A ypaBHenns Kacarelruofi x rpa(fzry (fyurquu;
MeroAbr orbrcKaHr.r{ JroKaJrbHbx r.r rlo 6 alrubrx gKcrpeMyvr on (p yHnqv fi .

<feoruerpux>:
onpeAeJIeHLIt Lr csoficrsa ocHoBHbrx feoMerpr4rrecKr4x (furyp: TpeyfonbHr4K,
napannenofpaMM, Tparrerlr4fl , Kpyr ;

(poprraynrr .4nfl BbIrIVcJIeHI4r uoulaAefi: Tpeyronr,HrrK, rrapaJrJreJrofpaMM, Tparreqlrfl,
KPYT;

Q opvyly Ar-s BbrrrIac JreHrlr AJrr4Hbr o KpyxHo crr{ ;

orlpeAeneHus. u csofi.crBa ocHoBHbrx npocrpaHcrBeHHbrx reJr: rrprz3Ma, nupaMkr44
uvnrzHAp, KoHyc v Lnap;

Soprr,rynrr AJLf, Bblql{creluvrfl. nJrorrlaAlr uoruofi n 6oxonofi rroBepxHocrzr, a raKxe
o6reua: [pr43Ma, nr4paMn1'q uznr,rHAp, rxap;
(poplryry An.f, BbrrrucrreHru o6r,eua mapa r nnorlaAr.r c$eprr;
ceqeHH.s nJIocKocTbIo ocHoBHbrx [pocTpaHcTBeHHbrx TeJI: IIpI,BMa, nI4paMIdIlA,

ur{nr4HAp, KoHyc kr map.
<AuaruruqecKa{ f eoMerpr4s) :

orlpeAeneHl4e BeKTopa, rrluefiHrrx olepaqufi lua1 BeKTopaMr,r, KoopAVHar BeKTopa,

cKan{pHofo npor43BeAeHrrf, BeKTopoB;

BbIpalKeHLIe qepe3 KoopArrHaTbr cKanf,pHofo [porr3BeAeHr,r.f, BeKTopoB, AnrrH
BeKTOpOB, KOCr4Hyca yfna MeXAy BeKTopaMr.r;

npI43H aKr,r nepn eHArrKyn.f, pH o cTrr r4 Ko JrJrr4HeapHo cTr4 B eKTopoB ;



ypaBHeHI{e npsMofi Ha rrJrocKocrr,r, yrnoBofi Kooo(br4rlueHr ilpsMofi v ero
feoMeTpvqecKr.{fi cMbrcn;

ypaBHeHV e oKpyxHocrr.r.
Yrvterr:
<ApuSueu,rKa):

BbIIIoJrH.rrrb apufrrraeruuecKlre Aeitcrsux c rleJrbrMr,r qLrelraMrt, o6rrrnoseHHbrMr4 r4

AecsTurlHbll,tu 4po 6.nuI,I, c otreTafl ycTHbre I4 IIIrcbMeHHbIe MeToAbr;

H axoAr.rrb Harz6 olrur ufi o6lrqiuit .4enr,rrenb r.r Har4MeHblree o 6uee KparHo e ;

f p aMoTH o Bbrn o JrHrTb onep arlr4r.r c [porleHTaMrl.
<Anre6pa>:

Bblrlucr.flTb 3Har{eHLIt rII4cJIoBbIX u 6yrcneHurrx nr,rpaxeurafi, ocyulecrBng{
ue o 6xo4zubre [oAcraHoBKr4 rn npe o 6p as oBa:a:as:,

HaxoAI,ITb 3HaqeHr4r KopHs HarypanbHofi crenenz, crerreHrr c pauIaoHaJIbHbIMIr

rroKa3areJreM u Jrof apuSnarr;

rIpoBoAI{Tb tlo I{3Becruurra SoprraynaM r4 npaBr4naM npeo6pa:oBalnfl 6yrneuuux
B brp alr(e Hr4 fi , n rmo.raro rILt x cre n e lnLr, p a4uKaJrbr r4 no I ap u Q u u ;
rtpvMeH-srl (poprraynrr coKparrleHHoro yMHoxenkrfl,Lr BbrAen.flTb nonnrrfi KBaApar;

IrccneAoBarb ocHoBHbre @ynxquz (crenenHax (fynrqux c HarypanbHbrM
rIoKa3areJIeM, Apo6no-luHeitrtas (pylrr<qzx, rroKa3areJrbHar $yurqux v
norapa(furaqecKar $ynrqnr) r4 crpor,rrb r,rx rpaSur<u;
pelrrarb c rloMorllbro pa3nr.rqHbrx MeroAon ame6pauqecKr4e, vpparJtrouaflJrbHbre r4

Apo6uo-pallrloHaJrbHbre, rroKa3areJrbHbre kr norapr,r(flruqecKrre ypaBHeHrlr,
HepaBeHcTBa, cr4cTeMbr, a TaKXe 3a aqv c napaMeTpaMr4;

uso6paxarb Ha roop4uHarnofi rrJrocKocrr{ MHo)KecrBa perueuufi npocrefiurux
ypanHeuuft , HepaBeHcrB r.r crrcreM;
perrraTb TeKcToBbre 3a4aqkr, flpuMeH_f, s pa3nr,rrrHbre MeToAbr ;

uclonb3yro ocHoBHbIe ceoficrna 14 Qoprvrylrr, perxarb 3a4aqLr, cBr3aHHbre c
apu(f rraeruuecKr4Mr{ rr reoMerpr4qecKprMr.r nporpeccrzqMr4.

<TpuroHoruerpuq):
crp o r4Tr, rp aQ raxn rpr4 f oHoMerpuqecKr4x SyHxrluft ;

perxaTb TpllfoHoMeTpr4qecKr4e ypaBHeHrr{, HepaBeHc'rBa kr cr,rcTeMbr.

< Haqal a MareMarr4qecKo ro a:F.aJrur3a>> :

HaXOApITb npoI43BOAHbIe CyMMbI, npoLi3BeAeHLIf,, qacTHoro u clOrrnOfi Qynxquu;
cocraBr-srb ypaBHeHr{e KacareJrbHofi r rpaQury (fynxquu;
HaxoAr4Tb np oMexyrKr4 B o3pacr anLrs. 14 y6rrn auux Synrcquu ;

I{ccJIeAoBam Qyunqvra Ha roramnsrfi oKcrpeMyM kr onpeAeurb xapaKTep
SKCTpeManbHLIX TOr{eK;

H axoAr{Tb nau 6 olluree 14 Har4MeHbrrree 3 HarreH}re $yuxqrafi ;

pelrrarb 3a4a.un, cBs3aHHbIe c orbrcKaHrreu uau6olbrrrero (Harauenlruero) suauenur.
<feonerpux>:

BbIrII4cJItrb feoMerpl4r{ecKr4e xapaKTepvcrrrKt4 (yrlu, nnorlaAr4 ra r.A.) ocHoBHbrx
reoMerpur{ecKl,Ix fzryp: Tpeyronr,HrrK, rrapaJrJreJrofpaMM, Tpane{[r, npanzrsur,rfi
MHOfoyfonbHr4K;

BbFrrrcJrsTb ArvIIy oKpy)KHocTt4 r4 rrnorlaAb Kpyfa;
lpI,IMeHsTL Ans perrrennfl, 3a4a'u cnofiCrsa ocHOBHrlx reoMeTp[qecKrrx lpuryp:
TpeyfonbHI,IK, rIapilJIJIeJIorpaMM, Tpanellr4.f,, rlpaBl4nr,Hlrfi ntroroyronbHlrK, Kpyf;
u:o6paxarb ocHoBHbIe rrpocrpaHcrBeHHbre Aena: npu3Ma, nprpaMkr4a, rprIrkr:nilp,
KoHyc rr IIIap;
BbIqI4cJI.trb o6reu, a raK)I(e nnorqaAb nomofi ra 6oxonofi rroBepxHocrtr ocHoBHbrx
rrpo cTpaH cTB eHHbrx Ten : [pr,r3M a, rvp aNnvr4a, rlr4nr4HAp, KoHyc ;

Bbrrrr4cJr.trTb o6rerra mapa r4 nnoqa4b c(fepsr;



npr4MeH.rrTb Ans pellleHkrfl 3a\aq cBorrcTBa ocHoBHbrx npocTpaHcTBeHHbrx Terr:

rrpr.r3Ma, nr4paMu4a, qunr4HAp, KoHyc il IJJIp:,

cTporrTb ceqeHzq nJrocKocTbro ocHoBHbrx npocTpaHcTBeHHbrx TeJr: rrprz3Ma,

rryrpaj|,{IJ4a, rlr4nrrHAp, KoHyc u IIIap.
<AnanratnqecKar reoMerpr.,rr) :

BblrroJrHrrb nrneftnrre oneparlzv Han BeKTopaMrr ;

Bblr{rrcJr.sTb cKanspHoe rrpor{3BeAeHr4e BeKTopoB, IJrr4Hbr BeKTopoB, Kocr4Hyc yrna
MexAy BeKTOpaMr.r;

npeAcraBnsrb BeKTop Ha rrJrocKocrr{ B Br4Ae ruuefinoff xovr6unaquu AByx
HeKoJrJrrrHeapHbrx BeKTopoB v BeKTop B rrpocTpaHcTBe - Tpex HeKoMuraHapHbrx
BeKTOpOB;

3 arrrzcbrBarb yp aB HeHrax npruofi r{ oKpy}KHo c"ru Ha rrJro cKo crrr ;

onpeAenrrb B3ar,rMHoe paclono)r(eHr,re AB)x HenprMbrx Ha rrJrocKocTr4 rro krx
ypaBHeHr4sM;

npI4MeH.rrTL anlapaT aluurvTvrfecrcofr reoueTptrv l.nfl, perreHprf 3aAaq rrJraHr4MeTprlr,r u
cTepeoMeTpr4r.,r.

2.2. CogepN(aHlre pa3AenoB :

<ApuSrrerrlna>>
r{racnosrre MHo)KecrBa. Apu$nreruqecKr4e Aeficrsus HaA q[craMz. HarypanbHbre rrrrcJra (N).

AputpuerrzKa HarypanbHbrx LrrrceJr. flpocrrre la cocraBHbre qr4cJra. PasroxeHze HarypanbHoro

'rkrcra Ha rlpocrrle MHoxlrrelz. [erureJrr,, KparHoe, ocraroK. llpu:naxu AeJrr,rMocrr{ ma2,3,
4, 5, 9, 1 0. Hau6onrlltuit o6uufi Aenr,rrenb. Hanlreuruee o6rqee KparHoe.

I {errre vvcra (Z). P auuoHarrbHbre uzcla (Q).
O6urHoneHHbre Apo6u, r4x rnrrbr, cnoficrea. ,{ecxruunrre 4po6u.
flpoqenrrr. llponopuuu" llponopqr{oHanbHar. u o6pamouponopquouaJrEuas :anucur\4ocrr"
CpanneHlae paIIrIoHanbHbIX rlr4ceJr. O6paqenze o6urcroseHHoft Apo6ra s 6ecKoHeqHyro

Ae csrr4r{H}To n epproAr4 trecKyro Ap o 6r r.r o 6p arrro.
ZppaquouanbHbre srrcJra (I). Hracno n.. r{uclo e,

leficrnureJlbHble qvrcra (R), zx [peAcraBneHrre B Br4Ae AecsrnrrHbrx 4po6efi. CpanHeuue
4erlcrnureJrr, Hbrx rrr..rceJr. IIra cro srre rrp oMexyrKrr.

Zso6paxenve qvcer na npxrrrofi. Mo4ynr (a6conrornar Bernrrprna) 4eficrnureJrbHoro lrrrcJra, efo
feoMerpuqecrcufi cMbrcJr, ceofi crsa.

<<A.ure6pa>>
r{zcnosrre Bblpaxenlrx. BrrpaxeHvrfl c nepeMeHHbrvrz. Qopuynbr coKparqeHHofo yMHoxeHrrfl:

KBaApar cyMMbI I{ pa3Hocrr.r, xy6 cyuubr r4 pa3Hocrr4, pa3Hocr6 KBaAparoB, cyMMa r{ p€[Hocrb
xy5a.

Creneus c HarypanbHblM rloKa3areJreM, crerreHb c parlzoHaJrbHbrM rroKa3areJreM.

ApuQruerz.{eclelfi KopeHb. llonqrze o crerreHr4 c 4eftcrnureJrbHbrM rroKa3areJreM.
O4nouren Ir MHof oqJleu. PasroxeHl,Ie MHororIJIeHa Ha MHo)Kr4TeJrn.

MHoroqnen o4Hofi [epeMeHHoft . Kopenr MHofoqJreHa.
Kna4parurrfi rpexvleu, ero pa3no)r(eHrre na nznefinbre MHolro.,rreJrr{, BbrAeJreHrre rroJrHoro

KBaApara, TeopeMa Buera, Qopuyna 4nx ropnefi.
IIorapuQu. OcnosHoe noraprafMr4r{ecKoe ro)r(.qecrBo. Ceoficrea norapuQnron, (Doprrayna

nepexoAa or oAHoro ocHoBaHr4.s lorapvQnra K ApyroMy. fiecnuuHbre r] HarypaJrbHbre
rorapz$uu.

Tox4ecrneHHble upeo6pa:oBalr^Lrfl r{pparlr4oHanbHbrx, crerreHnbrx, rroKa3areJrbHbrx rr

lorapuQuuqecKr,rx errpaxrenufi .

Hucroebre Qynr<qura. O6racrr onpeAeneHr{r r4 MHoxecrBo sHa.reuzfi (fyHxqrau, Csoficrsa
rpynrquu: HenpepblBHocrb, rrepuoAr,rrrHocrb, qerHocrb, HeqerHocrb, Bo3pacraHue uylstnanne,



SKCTpeMyMbI, Har4ooJrbrrrr4e II Hal4MeHbrrrue 3HarreHr4s, orpaHzqeHHocTb, coxpaHeHl4e 3HaKa.

Oupe4eneuue, cnoftcrna ra rpa$rnxu (fynrqufi:

tulaeftuoit: !=kx+b
xna4paruunofi: ! = qx2 *bx*c
creneuuofi: y=aXn (n e N)

Apo6no-nanefiHofi: y= k/x,

y- (ax+b)/(cx+d)
KOpH.f,: y = 1li
norcasareJlrHofi: y= a',a)0,a* L

norapu(prrauqecxofi: !=lo1ox,d)0,a* |
TpllroHoMerpuqecKl4x $ynxquft: / = sin X,! = cosff , y = tgx, y = ctgx

o6parur'xrpllroHoMerpuuecKtax ] = arcsinx,! = arccos x,! = arctgx,! = arcctgx

QyHxqufi:

Ypanuenzr c oAnofi [epeMeHHoft, c HecxonbKlrMr4 rrepeMeHHbruu. KopHn (peurenlrx) ypaBHeHr4fl.

feolterpuvecKoe rlpeAcraBneHr.{e ypaBseuufi r4 prx pemetruit. llonsrue o paBHocr4JrbHbrx

ypaBHeHl4f,x.

O6rque [prIeMbI pemeHuq ypanuenufi: pa3nor(eHrre Ha MHoxr{TeJrLr, 3arr'ena nepeuenHofi,
rrcrroJrb3oBauue cnofi crn f yHrqufi .

Kn a4p aru o e yp aBHeHr4 e. (D oprvryna ropnefi KB aAp arHof o yp aBHeur.rr.
(Doprrnynrr Buera Ans KBaAparHoro ypaBHeHlrr.
I4ppaquonaJlbHble ypaBHeHuq. floxa:areJrbHbre ra lorapz$Mr.rqecKr.re ypaBHeHr,rr.
Cucreltu ypanneuuft c rByMs rlepeMeHHbrrrau. Penreuu.s crrcreMbr, r{x reoMerpvqecxufi cMbrcJr.

P aeHo cramHbre cr4 creMrr. O cno eHbre rrprreMbr perxeHr4r crrcreM
ypanuenuft: tloAcraHonr<a, alre6par4qecKoe cJroxeHr,re, BBeAeHr4e HoBbrx [epeMeHHr,rx.
PaqzonalrHlle u I{ppaIII4oHaJrbHbre HepaBeHcrBa c oAnofi nepeMeHHofi. lloxa^gareJrbHbre r4

norapra$rvruqecKl4e HepaBeHcrna. TpurouoMerp[qecKrre HepaBeHcrBa npocrefi[rzx rrrrroB.
I4cuonrsosanue ceoficrn u rpa(puxon (fynxqufi npu perreHr.rr4 ypanueurzfi, HepaBeHcrB 14 cr4creM,
Meron I4HTepBaiIoe z o6racrefi. tr4so6paxeHr.re Ha KoopArrHarnofi uocrocrr.r MHoxecrBa

peureuzft ypaeneurafi u HepaBeHcrB c IByMs nepeMeHHbrMrrvvx cr4creM.
ApuQnaerzqecKas LI reoMerpwrecKas, rrporpeccuu. @oprvrynbr n -fo r{JreHa rr cyMMbr nepBbrx n

r{JIeHoB apla<puerrauecxofi vr reoMerpr.rrrecxofi uporpeccufi. llonsrue o 6ecxoHe-{Ho
y6r'rnarorqefi reouerpuqecrofi [porpeccur4 r,r o cyMMe Bcex ee rrJreHoB.

<<TpuronoMerpnq)>
TpurouorrlerprlqecKlle (fynr<qrau, CraHyc, Kocr4Hyc, TaHreHc r4 KoraHrenc AeficrerrreJrr,Horo

rII,IcJra. OcuosHoe rpl,ItoHoMerpplqecKoe roxAecrBo. OcHosHrre rpr,rroHoMerpr4rrecKze

Sopnaynsr: 1) coouroureHllt Mex(Ay rpr{roHoMerpr{qecKzrr,rz (pyur\krflMkr oAHofo 14 Tofo xe
apryuenra, 2) (foprr,rynrr crloxeHl4.tr, 3) $opuynrr 4nofiuoro aprynaeHra, 4) (fopuynrr
rIoJIoBI4HHoro apryMeHra, 5) (poprvrynu u rpaBr.rno nprrBeAeHrzx, 6) (foprrayntr npeo6pa3oBaHr4q
cyMMbI Tpl4roHoMerpl4qecKax (pyur{rlfi B rrpor43BeAeHr{e, 7) Qoprr,ryltr npeo6pasoBaHr4-fl
rIpoI43BeAeHLLa rpuroHoMerplzqecxux (pynxqr.rfi e cyuuy, 8) SopnryJrbr, BbrpalKarotuue cvHyc,
KOCI'IHyC I4 TaHfeHC OII,IHapHO|O apfyMeHTa rrepe3 TaHfeHc rroJroBr{HHoro apryMeHTa.

Apxcznyc, apKKoclrHyc, apKTaHfeHc, apKKoraHreHc geficrnureJrbHofo qr4srra, osHoBHbre
COOTHOIIIEHII'.

ToN4ecrneHHr,re upeo6pa-:o BaHvrs. Tpr4roHoMerpr,rqecKrrx er,rpaNenufi .



TprErouoruerpvqecKlre ypaBHeHr4s; o6upre $opnaynu Ans pemeHr{r ypaBHeHuft sin x: d, cos x :
a,Igx-- a, clg x : a.

<Haqa.ra MareMaruqecKoro aHaJrI{3a>)

flpoz:no4uax $ynr<qurz. feouerpu.recxufi r.r $n:uvecxr.rfi crrarrcl rporr3BoAHoit.Ta6rrw1a
rrpor{3BoAHrrx. llpon:BoAHafl cyMMbr, rpor{3BeAeHvrfl,Lr qacrHoro 4nyx (fyunrlr4ft. llpou3BonHafl
croxHofi Syurcqur,r. Ypannenue KacareJrbHofi x rpa(frany (fyHrqrau.
Irlccre4onanue (fynrryuft c rroMorrlbro npor{3BoAHofi: naxoN,qeHrre sKcrpeMyMoB (fyHItqrau,

nau6omurux r.r Har.rMeHbrrrux:nauenufi, [poMe]KyrKoB MoHoroHHocrrr. llocrpoeHlre rpaQuxa

Syunqnu c rroMorrlbro npousno4riofi .

<<|eouerpna>>
flranuuerpun.
flpxtta4 nyrr, orpe3oK, JroMaHafl; g.nkrlr'a orpe3Ka. Yror, BeJrrrqhua yrna. Bepu,rKaJrr,Hbre I4

cMexHble yrnbr. OrcpyNnocrb, Kpyf . flapzurrelrHbre npsMbre.
flpeo6pa":or,a:nus. reoMerpvrrecKr.rx Q".yp. Oceeas u rleurpaJrbHar cr{MMe'rpkrs.llaparremnr,rfi
nepeHoc. flonopor. llpeo6pasoBaHr4e no4o6ux, ero csoftcrsa. OrnorrreHr.re [nouaAefi noAo6srrx
(buryp.
MnoroyrorbHlrK, efo BepIluHbI, cropoubl, yfJrbl, AI,IafoHaJIpI.
Tpeyronuu{K, efo MeAr,raHbI, Br,rcorbr, 6uccexrpzcbr, rrx cnoficrna. BuAu rpeyronbHr{KoB.
PaeeHcrso rpeyronbHr{KoB, rrprr3HaKrr paBeHcrBa rpeyronbHrzKoB. Ilolo6ue rpeyronbHlrKoB,

rIpI{3HaK[ noAo6nq rpeyronbHrrKoB. flpxrrroyronrnrrfi TpeyronbHr4K, coorHorrreHr{r MexAy
cropoHaMl{ v yfJIaMI4 rrprMoyronr,Horo rpeyfoJrbHr.rKa. Panno6e4pennrrfi TpeyroJrbHr.rK,

csoficrna ero yrnoB tE csoftcreo 6zccexrpucbr yrna [pr4 efo Beprrrr4He.
r{erupexyroJrbHlrKkt: napannenorpaMM, rrprMoyronr,Hr{K, pou6, KBaApar, Tparrerlr4{ kr krx

csoftcrea.
OrpyNuocrb I4 Kpyr. I{eurp, xopAa, Ar4aMerp, pa4ryc. Kacarensnar K oKpyNuocru. ,{yra

oKpy)ruocru. Cerrop Ia cerMeHT Kpyra.

[eurpanur btit u snucannrrft B oKpyxHocrb yfJrbr.

llnoulaAr rpeyronbHuKa, [psMoyronr,HrrKa, IrapanneJrorpaMMa, pou6a, KBaApara, Tparreuuu.

fltmua oKpyxHocru 14 p.nuHa Ayrr.r oKpy]KHocrrr. Paauanuat Mepa yrJra. llroulaAr Kpyra 14

nnoqaAb ceKTopa Kpyfa.
flpanralrnrrft uHoroyroJrbrrr.rK. 3asuc[Naocrrr MexAy cropouoft, panrrycaur su[canHofi r4

ouvcannoft oKpylrHocrfllulr rrpaBuJrbHoro MHofoyfoJrbHr{Ka. @oprr,rynrr lnoruaAr{ rrpaBr,rnbHoro
MHOrOyrOnbHI,IKa.

Bnrzcannas u orrr4caHHa;{ oKpyxHocrr, MHofoyronbHr,rKa, ycJroBl,I.f, cyrlecrBoBaHvrs.. llpvsnaxu
s nucaHHofi rr orrr4 caHHoft oxpyxHo crr,r qerr,rpexyf o JrbHV Ka.

Crepeouerpun.
OcuosHrre rtoH-[TI4t crepeoMerpr,ru (rowca, rp.f,Maf,, rrJrocKocrb, rrpocrpancrno).

Ilepecexarorqtlec-s, fiapilrrJrenbHbre rr cKpeilIr4Barorur4ecr np.sMbre. Vrol rueNAy nptMr,rMr4 B

npocTpaHcTBe.
flepneH4rzxynspHocrl trprMbrx. flaparremHocrb 14 rrepneHArrKynf,puocrr npxnaofi u rrJrocKocrr{,

rrpr.I3HaKl,r H csofiersa. llepnen4r{Kynrp r4 HaKJroHHas K rrocKocru. Yron Me}r{.4y upnrofi ra

rrJrocKocrbro. Teopeua o rpex [eprreHArrKynrpax.
flapa:uemHocrb rlJlocKocrefi, uepuen4r,rKynrpHocrr, frJrocKocrefi, uprzsnaK:z14 ceoftcrea.

[nyrpaunrrft yrol, :ruuefinrrit yron AByrpaHHoro yfna.
Paccro.sHze or ror{Kr.r Ao nnocKocrz. PaccrosHue or npxrraofi Ao rrnocKocrz. Paccrofllrrrre Me}r(Ay

lapanneJIbHbIMI,I rrflocKocr-fllrra. Paccro.rrHr4e MexAy cKperlr4Ba]ourrMr4cs lpsMr,rMrz.
flnorqaAr oprofoHanrHofi upoeKrlr4r4 MHoroyronbHr{Ka Ha rrJrocKocrr. MnororpaHHr{Kr,r.
Bepuruurr, pe6pa, rpaHr4 MHororpaHHr4ra. Pasneprxa.



llpu:rta, ee ocHoBaHrax, 6oxonue pe6pa, Bbrcora, 6oxosas rroBepxHocrr. llpnuar I4 HaKJIoHHa.l

rpr.I3Ma. llpaeumnax rprr3Ma. llaparnereruneA. llpauofi v rp.sMoyronrnrrfi
IIapannenenr4nel.

Kv6.
flupawu4a. ee ocHoBa:r'lze, 6oxoebre pe6pa, Bbrcora, 6oxoeas rroBepxHocrb. Tpeyromuan

nv p aMV Aa, flp an ulr u ar rrkrp aMlz4a. Y c e.re H u as ilvp aMlrp.a,

Cvnlaerpuu n rcy6e, B rrapannenelurreAe, B npr,r3Me r,r nvpaMuAe.
Ce.ren[s MHororpaHHr4KoB. llocrpoenue ce-reHufi .

Tera u noBepxHocrlr BparleHr4r.

[nnuu4p H KoHyc. Yce.reuuHft noHyc. OcuosaHze, Bbrcora,6oxosas rroBepxHocru, o6patyrorqax,
pa3BeprKa. Ocesrre ceqeHr4-s 14 ceqeHu.s napannenbHbre ocHoBaHr,rro,

IIIap u c(fepa, ux ceqeuu.fl. Kacaremnaq rrJrocKocrb K cSepe. C(fepa, BrrvrcaHnas. B
MHororpaHurax, c$epa, ouucaHHas oKono MHoforpaHHlrKa.

O6reuu ren BparqeHr4fl.14 [nouaApr r4x rroBepxHocrefi.
(Dopuynrr o6:neua xy6a, [apaJrJrenerrr{rreAa, rrprr3Mbr, rlIanvHApa. (Dopnaynrr o6r,enra nr{paMrrAbr r,r

KoHyca. (Dopvynu nnoruaAr4 noBepxHocrefi qurznApav KoHyca. (Dopuynu o6reua rnapav
rnoqaAr.r c$eprr.

<<AnanurnqecKas reoMerpr{s)>
Benroprr r{ KoopArrHarbr.
Bexropr't. Mo4ynr BeKTopa. Pasencrso BeKTopoB. Cloxenue BeKTopoB r.r yMHoxeHrre BeKTopa

Ha qI4cJIo. Yror Me)KAy BeKTopaMr4. KoopAuuarbr BeKTopa. CranxpHoe rrpor43BeAeHue

BeI(TopoB, cnoftcrna. KorrraHeapurre BeKTopr,r. PasroNeuue BeKTopa rro AByM
HeKOJrJrr{HeapHbrM BeKTOpaM.

KounrauapHble BeKTopu. PagroxeHlre BeKTopa [o rpeM HeKoMnnaHapHbrM BeKTopaM.

,{exaprontr KoopAllHarbr rorrKr{ Ha nrrocKocrtr v B npocrpaHcree. lloHsrrze o KoopAr,rHarHoM

ortucaHukr feoMerpvr{ecKrrx $".yp. Oopnrymr paccrosulrfl MexAy AByMtr Tor{KaMr,r Ha
IIJIocKocrI4 pI B rlpocrpaHcrBe. YpanHeHue oKpylxHocrra. Ypanueuux c(fepu. Ypanneuue
rrJrocKocrr4. (Dopuyna paccrornlrfl or rorrKlr Ao rrnocKocrr4.

2.3. PerolreHAyeMar nr{reparypa:
1. Mop4xosn A.f . Ia 4p. Anre6pa. 7 Krracc. B 2-x qacrsx. rL 1, yue6nurc. 2015 r" 165 crp.
2. Mop4rosnq A.f " Ir gp. Anre6pa. 7 KJracc. B 2-x qacrsx. H.2, 3agauHr,rK An.s yqaulktxc.r

o6rqeo6pasoBareJrbHbrx yqper(Ae rrufi . 20 I 5 r . 207 crp.
3, Mop4ronra.{ A.f . ra 4p. Anre6pa. 8 Knacc. B 2-x qacrrx. r{.1, yue6nux.2014 r. 165 crp.
4, Moparcoeuq A.f. z 4p. Anre6pa. 8 KJracc. B 2-xqacrsx. H,2, 3aqa,ruux. 2014 r. 27 I crp.
5. Mop4rcoeu.r A.f . u 4p. Anre6pa.9 KJracc. Y.{e6HraK. 2014 r. 192 crp.
6, Mop4r<osrq A.f . ra 4p. Anre6pa, 9 Krracc. 3aAa-rHuK. 2014 r. 144 crp.
7, Mop4xonzu A.f. Anre6pa v HaqaJra ar'urur3a. 10 11 KJraccbr. Yqe6uux Ans.

o6qeo6pa:oBarerrbHbrx yqpexAe nuft . 20 I 4, 3 3 5 crp.
8. Mop4r<osz.{ A.f. leHlarqena JI.O.. KoperrrKoBa T.A., MuruycrvrHa T.H., TynrquHcKaf,

E.E. Anre6pa u :oaqura anaJrkr3a 10 11 KJracbr. 3a4auruax 4rtl o6rqeo6pa":oBareJrbHbrx
yrrpexAeHlrfi. 2014, 3 1 5 crp.

9. Arauacsu JI.C., Eyryson B.O,, KaAoruqen C.E. llognsK 3.f. IO4vHa I,1.Z. feonerpr4{.
Yqe6nux ms7 - 9 xlaccon cpe4uefi rrrKoJrbr. M.: llpocneqeHr{e, 2012.335 crp.

10. Aranac.sn JI.C., Byry:on B.@., KaAoNrqee C.B. llosusr 3.f . leouerpux. Yqe6nur Als
10 - 11 xraccos cpe4nefi rrrKoJrbr. M.: llpocnerueHrle, 2015.207 crp.

1 1. Trauyx B.B. MareMarr.rKa - a6n'rypuemy.2011. 966 crp.
12. Hvlxolrclcrafi M.K,, lloranos M.K., Peurernraxon H.H., Lllenrcrzn A.B. Anre6pa u

lraqaJra MareMarr4qecKoro analrvsa. 11 rlacc. 8-e as.4. 2012.436 c;rp.
13. AraHacsu JI.C., Byryson B.@., KaAonrqee C.E.IOarauaVLVI. feouerpur 7 rrracc.2015.

120 crp.



14. AranacsH JI.C,, Eyryson B.O., KaAoMrIes C.B. IOlunaVLVI, feoiuerpur 8 rnacc. 2011.
240 crp.

15. AraHacsn JI.C., Bytyson B.@., KaAoir,rqes C.B. IOarnnaVl.VL feorrrerprar 9 r<rracc. 2015.
160 crp,

16. Pafixuucr P.E. 3aAa-rHraK rro MareMarr{Ke Anfl yqarquxcfl cpeAHr,rx rrrKoJr \r
nocrynarcrqrx s BV3rr. M.: <Mocroscxrfi nzIleft>. 2014.
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E.B. Kaparvran

VsaxaeMbrfi EsreHrafi Balr.rN,rosu.r !

Ha nracrrrao llb 82 or 28.02.2017 roaa coo6rqaro, qro AO <Y.rarzHcKzfi fOK> roroBo
paccMorperb rpeAnoxsHlle o pa":pa6orxe MaD.rcrpaHToM Xo4axoerru E.B. Hosofi reMbr,
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flpzlo>reulre: Ha 2 rrucrlaxe 1 sKs.

f euepanrnrrfi 4rapexrop 3.P. frE6aaynnlrH

Zcn.: Angpoceuro JLf.
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