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flotc HI,ITEIIb HAt 3Alll4 CKA

Pa6o\as npo rpaMva yve6uofi lucuzrrJ'rHHbr <Marenaarr4Ka) rrpeAHa3HalreHa Ant
u3yqeHr4r MareMarr,rKtr B yrlpexAeH uqx cpeAHero n poeecc u o HaJrbHo ro
oopa3oBaHr4q, pe€Lr H3yro qr4x
o6pa:onarenbHyr.o npo rpaMMy cpeAHero (noluoro) o6ruero o6pa:oBaHLrfl., rrpu"
noAfoToBKe
cneLIHanr4cToB cpeAHefo 3BeHa.

Cor,racHo <<PexonreHAaur,rrM ilo peanH3ar\Lrtr o6pa:oeare,rsHorl rrpo r.paMMbr

cpeAHefo
(noluoro) o6rqero o6pa:onaHl4t B o6pa:oeareJrbHbrx yqpex(AeHurx HalrarrrbHoro
npoSeccuoH€LrrbHoro 14 cpeAHero npoSeccHoHarbHoro o6pa:onaHVfl B

coorBercrBLrv c Selepa,rsHr,tM 6asracHbrM yue6uslu rrJraHoM 14 rrpnMepHbrM14
yue6urrvrr4 nnaHaMV l^nfl o6pa:oeareJrbHbrx ylrpex{neHrafi Poccrafrcrcofi @eAepauun,
pe€Llr I43yroxlr4x nporpaM M br o6 u (ero o6pa:o na Hr4fl>> ( n ra c snao

flenapraueHTa rocyAapcreeHuofi r]oJr r4rr4 KH r4 Hop Marv BH o- npaBoBoro
perynr4poBaHVfl n cSepe
o6pa:onaHvr MVH.o6p. Hayxu Poccuu or 29.05.2007 N2 03- I 1 B0) vrarevarnKa B

yqpex{AeHHqx

cpeAHero npo$eccraoHaJ'rbHoro o6pa':oeaHVr (.1a;ree - CnO) H3yqaercr c yqeroM
npo$ranr flonylraeMoro npo$eccaoHaJrbHoro o6pa:oeauur.
MarenraruKa Lr3yqaercq KaK npoSrz,rlHsrfr yve6ulrr.i npe4uer:
- frpu ocBoeHr4r4 cnertuanbuocrefi 260807 Texuororuq rpoAyKr_u4r4

o6ulecreeHHoro fl[4Tattfl u 100801 ToeapoeeAeHr4e r4 3Kcneprr43a KaqecrBa
norpe6nrerbcKr4x roBapoB B yqpe)KAeHHrx Ctlo 173 uaca;
Pa6oqaq npofpaMMa opueHTHpoBaHa Ha Aocrr4)neHHe creAyrouux qenefr:
. Qopnrr.rpoBaHI{e npeAcraBresr.rfr o MareMarHKe KaK yHHBepcarrbHoM r3brKe
HayKr4,

cpeAcrBe MoAenl4poBaHlafl qereHr.rfr 14 npoqeccoe, o6 r4Aerx H \4eroAax
MATCMATI4KH;
. pa3Blrrlre,'rorHqec Koro Mbnu,'IeHHr, npocrpaHcrBeHHofo noo6paxeH14t,
anfopl4TMtzqecxofi KynbTypbr, Kpr4THr{HocTH r\{brril,'reHHq Ha ypoBHe, Heo6xoAr4MoM

un 6ylyurefi npo$eccuoHaJrsHofi Aerrer'rbHocru. .tnr rrpoAo-rx(eHr,rq o6pa:onauur
lr canaoo6pa3oBaHHr;

' OBr'IaAeHHe MaTeilIaTI{qeCKHMI{ 3HaHLlflNrl\ vr yMeHLIqMr.r, UeO6XOAI4MbtMH B

noBceAHeeHofr )KLI,3HV ) Aiiq H3yqeHr4t cMe)riHbr x ecrecrBeH Ho-Hayq H brx
A]/'crfLTrrltr4u Ha 6a:oBoM ypoBHe r,r AHcrlhnrHH npo$eccnoHaJ'rbHoro rtHr(na. Ant
[oJrlyq eH Hr o6pa:o e aHr4fl e o6,t aclqx, H elpe61, Ky u l n x 1,' r-,r y6,r e s H o li
MareMarr4 qec rcofi noAroroBKH ;

' BOCfIHTaHI{e CpeACTBaMI4 MaTeMaTH KH K)',n bTyp bt r r4 rr HocTH, ft oH H M aHVfl
3HaLI14MOCTIt MaTeMATIjKI4 Anq HayqHO-TeXHULTeCKO|O npofpecCa, OTHOIUeHUT K



MareMarl4Ke KaK qacrl4 o6rqe.reroeeqecrcoii Kynbrypbr L{epe3 :tHaKoMcrBo c

ra cropz efr pa3Bvrr r4fl M areM arr4 K H, 3BoJT ro qu e fi M are M arr4 q ec K r4x u Aefi .

OcHony pa6o.refi [porpaMMbr cocraBJrqer coAepxaH14e, corJracoBaHHoe c
rpe6oeau vflMI4 Seaepan rHo ro KoM rroHeHra rocyAapcrBeHHoro craHAapra
cpeAHero (noluoro) o6ruero o6pa:oeaHlls 6asosoro ypoBHr.
B nporpavue yue6urrff varepva;r rrpeAcraBJreH B Sopnle qepeAyroueroct
p a3 Beprbr BaHr4fl o c H oB H btx c oAepxareJ'r b H bt x I uulli.t :

' atzedpauqecKatt nuHutt, BKrroqarcula.rl cllcreMaru3auhlo cBeAenui,t o rl4cnax;

H3yqeHr,re

x nrav); H3yqeHue HoBbrx Br4AoB rrrcJroBbrx BbrpaxeHrzil ra $opvy,r;
coBepueHcrBoBaHl{e npaKTuqecKr4x HaBbrKoB 14 Bbrrrr4cJrHTe.[bHoZ Kynbrypbr,
pac ur4peH 14 e H coBeprueHcrBo BaHr4e a,r re6paraq ecKof o ar tt apara,
c$opnaupoBaHHoro B ocHoBHofr rlr<o,re, H ero ilpHMeHeHHe K perxeHr4ro
MaTeMaTr4qecKHX 14 frp 14 KnaAH brx 3aAaq ;

' m e o p e murc o - Qy u rc1u o H ar b H e tt,t uH un, B Kl ro q aro uraq c H cre N,I ar v3aL\r4\o 14

pacrxHpeH14e

cee4eHufi o $yuxqratx, coBepuIeHcrBoBaHVe rpa$uuecKHX yMeHufi; eHaxoMcrBo c
ocHoBHbIM14 v[eflMr4 H MeroAaMI4 MareMaruqecKoro aHar'IH3a s o6beN4e,

no3BorqrculeM I4ccJIeAoBarb 3JreMeHTapHbte (t1,ur,.uHr.r H peuarb npocrefrruue
reoMerpn qecKr4e, $ u tr.ru ecxri e H Apyrue npr4 KnarH bre

3aAALrIj.

' J'IL,tHLtn ypasHeHuil tt uepaeeHcm7, ocHoBaHH afl Ha ftocrpoeH vh v LiccileAoBaHl4t4
MareMaTl'IqecKI4x vo4e,refi, nepeceKaroxlarcr c a,rre6pav.recrcofi 14 TeoperHKo-

Syuxqzosa,r uH ofr ltr4tuflMt4 14 BKr roq aro uar pa3 BHTr4 e H co Be pueHcrBo BaH H e

TexHI4KH alre6pauqecKlix npeo6pa:oeaHrafi Anr peueHHr ypaBHeuui,t, HepaBeHcrB
14 cr4creM; QopnarzpoBaHr4e cnoco6socrr.r crpor4Tb H

HccneAoBaTb [pocrefrurue MareMarHr]ecKHe MoAenu IIp14 perueHH14 npl4KJ'raAHbrx

3axal{,3an.aq v3

cMexHbrx 14 c[er]r4a-qbHbrx Ar4crlr4nn 14H;

. zeo.r4empuqecKafl ruHun, BKJIIoLIarouIat HafnqAHbre [peAcTaBIeHHq o
npocrpaHcrBeHHblx Surypax v r43yqeHne lrx ceoficrn, cfropH,ttlpoBaHHe v pa3B:aTVe

npocrpaHcrBeH Horo eoo6paxeH r.rr, pa3Bur14e c noco6oe reoMerpHqec KHX

r,r3MepeHr4fr, xoopAuHarHoro r.r Ber(TopHoro MeroIoB ilnr perxeHr4t
MaTeMaTHqecKHX 14 rrpHKnaAHbrx 3aAaq,
. cmoxecmLtqecKatt .ituHLtfl, ocHoBaHHafl Ha pa3BVTr4v xona6uuaropHbrx yveuzfi,
npeAcraBreuuI o BeporrHocrHo-crarucrr4qecKux 3aKoHoMepHocrqx
oKpyxarculefo Mr,Ipa.

Pa: eurlae c oAepxare,T bH brx nusvtit c orr po Bo)KAaercr c o Bep u-re HcrBoBaH H e M

I4HTeJ'lJ'IeKTyarlbHblx H pelleBbtx yveHnil nyTeM o6orauleHr4r MaTeMaTHqecKofo
q3blKa, pa3Br4TKfr IOft4 qeCKOfO Mbr rUIeHUq.
MareprarnKa tBrqercr SyH4aMeHTarbHofi o6ueo6pa':oeare,rlHofi AucrlHn,!14Hofi c

cno)KplBtrI I4Mcq ycrofr ulr nbr M coAeplKaHHeN{ u o6 ulana rl lpe6oeaH uflMV K

I]oAroroBxe o6yuarouluxcq. Pea,r Hsaqur o6u1ux uenefi H3yqeHHr MareMaruKr4
Tpa/{I4UHoHuo Sopvl4pyercq B qerbrpex HarrpaBneHHr{x - MeroAr.rr{ecKoe (o6utee
npeAcraB,'reHl4e o6 uAeqx H MeroAax MareMa'rrzrcu)"



LIHTOJIIeKTyaJTbHoe pa3BHTI4e ) yTt4Iil4TapHO-ilparN4aTHqecKoe HarlpaB,!eHHe
(oana4eHne Heo6xoAHMbrMH KoHKperHbrMrd 3HaHVflMu H yMeHr4rMlr) 14

BOCTII4TATCJIbHOC BO3NE'ICTBHC.

flpo$nnu 3arywfl rlenefr MareMarhqec Koro o6pa:onaHur o'rpaxaercr Ha nlr6ope
flpl4opprreroB B opraH h3aqu u yvebHofr AeqreJr bHocrr4 o6yuarout nxct. fllt
TexHH qecrco ro npo$ra,rr
nur6op qenefr cMeulaercr B [parMarr4qecKoM HanpaBJ'reHHH,

npeAycMarpr4Baroqev' ycu,reH H e I'
paclrr4peHue npr4KnaAHofo xapar(Tepa H:lyueH14r MaTeMaTuKLl
npel4MylllecrBeHHofr opueHra\vLl Ha arrropr,rrMr4qecKr4fr cru,rs I]o3HaBarelrHofi
AerTeJIbHOCTr4.

I4:yueune MareMarI4KI4 KaK npo$u,rruoro yve6uoro rrpeAMera o6ecneqr4Baercr:
- nsr6opoM pa3nuqHbrx rroAXoAoB r( BBeAeHHro ocHoBHr,rx noulrufi;
- SopnarapoBaH14eM cr4creMbr yue6nurx za1auuir, o6ecnequBaoilruX a$sexrueuoe
ocyuecrBJleHVe esr6paHuux rleJreBbrx ycraHoBoK;
- o6orarqeHt4eM crlet<rpa crurefi yue6uofi AerrenbHocru 3a cqer corJ'racoBaHr4q c
BeAy uII4Mu AetrenbHocrH br M 14 xapar(Tepr,i cru KaM u etr6pau H o fi npo$ecc H 14.

llpoQunrHar cocraBnrrourar orpaxaercr n rpe6oBaHHrx K noAroroBKe
o6yuaroulLrxcfl B r{acrr4 :

- o6ruefr cucreMbr :uaH Hi.r : coAepxareJt bHbre rrpr4 Mepbr Hc rro,'r b3o BaHr4fl

MATCMATHqCCKUX

wneil Lr MeroAon e npoQeccr4oHarbuoii 4elreirbHocru;
- yMeHnr4: pa3nwrvre B ypoBHe rpeboeanufr rc cr'ro)r{Hocrr,t npnMeHqeMbrx
eulfop14TMoB;

- npaKTut.IecKoro HcnoJr b3o BaHVA nprao6pereH H blx zuasuilt rz vveu n fi :

LrH!.]1lBvrIya-lIbHoro yue6uoro oflbrra B nocrpoeHr4H MareMarr']LrecKux vo4e,refi,
Bbr rI or HeH uit ucc le no BareJr bc Kr4 x
u rpoeKrurrx pa6or.
B nporpaMMe npl4BeAeH crrHcoK ocHosHofr 14 Ao[onHare,rrsoil nHTeparypbr.
B xoAe v3y.uetur npeAMera [peAycMorpeHa caMocrorre,rbHar pa6ora cryAeHToB
B BI4AC:

AoMamHr,rx caMocrorreJ,'rbHbrx pa6or, pa:pa6orKH onoprrbrx KoHcneKToB H

npe:eHrauur.i.
I4rorou Kypca qBJ'rrercr ?K3aMeH.
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COAEP)ITAH I4E TIPEAM ETA

BBEIEHI4E

Marevarl4Ka B HayKe, TexHHKe, 3KoHoMr.rKe, uusoprtaquoFrHbrx rexHono fr4flx v
[paKTr4qecxofr AeqrenbHocrr4. I_{enu v 3anaqv r43yqeHur MareMaruKH B

yqpexAeH vflx Hal]alrbHofo 14

cpeAHero npoQeccr.roHar'rbHo ro o6pa:on aHVfl .

TEMA 1. PA3BI,ITI,IE tIOHqTUq O qI4CTE

I {ellre 14 paut4oHa-nbHble qHcJra. leiicrnrareJrbHbre LrHcJ'ra. flprz6,rrzxeHHbre
BbIr{14C"rIgHUt.

flprz6nraxe HHoe 3HaqeH I4e BeJr r4qa H br 14 rr orpetlt H ocrn npra6,r rzx esuir.

TP EEOBAH N,fl K P E,3Jry ,TATA M OEVLTEH I,T'I
B pe:y,rrrare H3yrreHLrfl TeMbr, o6yuaroquecr AonxHbr yMerb:
' BL,ITIOJIHTTS apr,rsMerr4qecKue 4eficre:.l'rt Hal qHcJIaMr.l, collerar ycrHble H

NHCbMCHHbIC

npHeMbI; HaxoAI4Tb npra6:ruxeHHbre 3HaqeHr4r Beirr4rrH H 14 norpetrrHocrH
BblqacJleHufr (a6colrorHat 14 orHocHTe:rsHar); cpaBHr4Barb qr4cnoBbre BbrpalKeHtfl.
I4clorr':oBarb npr4o6pereuurre 3HaHHq 14 \'MeHHr B rtpaKTHr.recrcofr AerrenbHocrn
h noBceAHeeHofi xh3HH:

'A,'It npaKTl4qecKI4x pacqeroB no QopvyJ'raM, trcrronb3yq npu ueo6xoAuMocrn
cnpaBor{HbIe

Marepr4ant br r.r npocrefi urlr e BbrLr 14cJ'r HTeJ] bH br e ycrpofi crea.

TEMA 2. OYHKUI4I4, I4X CBOIZCTEN I4 f PAOI4KI,I

@yHxquil. O6lacrl onpeAeneHLrfl v MHoxecrBo 3HaLreHnii; rpa$rarc $yHrcqrara,
fr ocrpoeH rae rpa$u r<oe $yur guit, zagaH H br x pa3n H Lr H br M H c n oco 6avu.
Ceofrcrsa Synxunu : MoHoroHHocrb, LrerHocrb, HeqerHocrb, orpaH14qeHHocrt,,
nepuoAl4r{Hocrb. flpoveNyrKr4 Bo3pa craHtfl u y6 sr nau ut, ruau6o.Jl buee 14

HanMeHL,tr'tee 3HaqeHHr, ToLTKH ?KcrpeMyua. f padlr4lrec Kaq r.{ HTepnperauur.
flpuueplr $yHrcquoHa,rlbHbrx 3aBncuMocrer"r B peeJbrrbix npoueccax H rBJTeHHqx.

flpeo6pa:oBaHut rpa$urcoe. llapan,re,rrHufi repeHoc, cHNIN{erpur orHocr4Te,rrbHo
ocefr KoopAHHar H ct4MMerpufl orHocr4Ter'rbHo HaqaJra KoopAHHar, pacrrlr(eHHe r4

c)r(arHe BAonb ocei KoopAr4Har.

TP E EOBA H U.fl K P BV-T \TATA M OEJ/ LIE,H 14,fl
B pe3ynbrare u3yqeHhq reMbr, o6yuarouluecq Aoir)r(Hbr yMerb:
' BbrlrHc,[rrb 3HaHeHr,re cpyurcuH14 flo 3aAaHHoMy 3HaqeHHrO apfyMeHTa ilpH
pa3nr4qHbrx croco6 ax 3a1.aHur Syurcqrarz ;

' onpeAenqrb ocHoBnble csoficrBa qr,rcJroBbrx $yHrcrlfifi, HJrirrrocrpupoBarb HX Ha

rpa$rarcax;



' crpol4Tb ryaQzKl4 l43yqeHHbrx $yHKur4r.i, u,r,rrocrpnpoBarr no rpaSnxy cnoilcrna
sneMeHrapHbrx $yuxurl fr ;

' [cl]oJlb3oBarb noHtrue Syurcqrau Anq onl4calvrfl v aHaJrv3a:asilcraN4ocrefr
BCJII4TIHH.

I4cno,rsroBarb nplrodpereHHbre 3HaHHfl H yMeHnr B rrpaKTlrqecrcofi
AEqTEJIbHOCTH H

rroBceAHenuofi ]Krr3HH:
. AJrq o\vcaqufl c noMorr{bro SyHxuufr pa:luuubrx 3aBr4cr4vocrefr, npeAcraBJreHr4t
rax rpaQHqecKr4, HHrepnpe rauvu rpa$ra rcon.

TEMA 3. KOPHI4, CTEtIEHI4 I{ JO|API4OMbI

Creneuu c Aefr crezreJrbH brMr4 rroKa3arenqN,{r4. C eoil crsa cre[ eHr4 c

AeircreureJl[,HbtM
IIoKa3aTeJIeM.

Kopna Harypa-nbnofi creneH:a:a3 rrHcJra H rrx ceoticrBa. Crenesu c
paul4oHanbH brMr4 no Ka3aren rMV, r4x c eo i.rcrea.
IIorapH$v. JlorapzSna urzc,ra. OcHoeHoe rrorapr.r(pvr.ruecrcoe ro)r{AecrBo.

{ecmuuubre 14

HaryparlbHble rorapuQnau. flpaera,ra l.efi.creui4 c ,rorapra$MaMn. flepexo4 1<'
HOBOMy OCHOBaHT4IO.

CreneuHue, rroKa3areJrbHbre rz norapHSMr{qecKhe $yHxqrau.
llpeo6pa:oBaHue al re6parz qec Knx B brpa)r(e H ra ir. [Ipeo6pa3oBaH r.r e crerr e H H br x,
tIoKa3a-

TeJrbHbrx H,rorapraSMHqecKHX nsrpaxeunil
Peure gne npocrefi rulzx 14 cBoAr urr4xct K HH M noKa3areJ'r bH brx,,rorapra$l,r uq ecKHX
ypaBHeHHfi rz HepaneHcrB.

TP E EOBA H Nfl K P E3JTUTATA M OEYLT EH U.fl
B pe:y,rrrare r43yqeHHr reMbr, o6yuaroruuecr AonxHbr yMerb:
. HaxoAr,rrb 3HaqeHHr KopHq, creleHu, ,rorapuSua, Ha ocHoBe onpeAeneHr4r,
HCnOnb3yq

npu Heo6xoAHMocrH 14HcrpyMeH'raJrbHbre cpeAcrBa; rionb3oBarbcq npz6,rraxesuofi
oqenrofi rrpu npaKTr,rqecKr4x pacqerax;

' BblrlorlHfls npeo6pa3oBaHuq BbrpalKennfi, npnveHrr $opMyJrr,r, cBt3aHHbre co
ceofrcrgav14
crenesefi ,,r orapnSvoe;
' crpol4rb rpaSrarlr H3yr{eHHbrx $yHxrluit, untrocrpupoBarb no rpa$uxy ceofrcrea
3J'reMeHTapH L,rx $ynxun fi ;

peuarb npocrefirul4e I4 cBoArIUII4ect K HHNt noKa3arenbHbre, ,rorapra$nruqecKHe
ypaBHeHHq r,r HepaBeHcTBa.

tr4cnols:oBarb npr4o6pereHusre 3HaHHr r.r vMeHHr B npaKTrzr{ecrcofi AerreJ'rbHocru
H noBcenHeeuoi x(H3HH:

Ant npaKTI4qecKl4x pacueroB no Sopvy.laNr, BKJTKIuar Sopl,ryJ'rbr, coAeplKaurue
creneHl,I, paAHI(€LIIbt,,rorapuQMbr, Hcnonb:lyq npn HeoSxoAHMocTH c[paBoqHbre
MarepuaJrbr 14 npocrefr urne Bbrr{14crHTeJrbHbre ycrpoficrna.



TEMA 4. OCHOBbI TPT{TOHOMETPT4I4. TPI4|OHOMETPI4TIECKI,IE
OYHKUHU

Tpra rououerpr4 LI ecKI,re $yuxu Lrkr rrkrc roBo ro apryMeH Ta. B rr.r h c,Te H ue : uaq euu fr
TpHroHoMerpuqecKr4x Bbrpaxeuufr .

OcHoenbre rpr4roHoMerpHqecKue roxAecrBa, t|opuy,rsr rpHBeAeHr.rr. @opMynbr
cyMMbr 14

pa3Hocrn oAHor4 M eHH brx rp r4roHoMerpr4 qec K ri x $yH rcrlu fi
flpeo6pa:oBaHr4r npocrefi u H x rpr4ro H oMerpr4qec Kr4x ei,rpaNeu u fi .

C eofi crsa ra rpa$ra r<H rpr4roH oM erpr4lrec rcu x $yu x qra ir.
O6parHrre rpu roHoMerpr4qecxrze $yHxuu u.
flpocrefrrul4e rpnroHoMerpr4lrecKue ypaBHeHuq. PerueHHe rpr.rroHoMerpHqecKr,rx
ypanneunfr.
flpocrefi urn e rpr,rro HoM erpt qec KH e HepaBeH crBa.

TP EEOBAH I4.g K P E3JUI 
'TATA 

M OEJ/q EH N,fl
B pe:ynrrare H3yrreHuq reMbr, o6yuarour4ecq AoJrlKHbr yMerb:
' HaxoAI4Tb 3HaqeH Ht Tpr{ foHoMeTpr4lrec K r..} x BbrpaNeu n lr H a ocHoBe oflpeAeneHr{r,
14c[onb3yfltrpu Heo6xoguMocra HHcrpyMeHTaJ.rbrrbre cpeAcrBa; noJ]b3oBarbcfl
npr,r6,rnNeusofi

oqeHxoil npu npaKTuqecKHX pacqerax;
. BbrnoJlHrrl npeo6pa3oBaHur Bbrpa)KeHufi, npr.rl,reHm $opMyJrbr, cBr3aHHbre co
ceofrcrea-

Mr.r rpHroHoMerpr4r{ec Kr4x Syuxqra fr ;
. peuarb rpuroHoMerphlrecKr4e ypaBHeHHq, cBoA.f,rluecr r rnuefrHbrM H

KBaApaTHbrM, a raK-
xe aHaJrofHqHbre HepaBeHcTBa v cHcreMbr.

I{cno"rssoBarb npHo6pereHHbre 3HaHnq H yMeHrlfl B rpaKTuqecrcoil
neqTer'IbHOCTII H

rroBcenHeeHofr ?KH3HH:
. AJrr npaKTr4qecKr4x pacqeroB no Qopvl,raM, BK.rK)uar Qopv)xbr. coAepx(aulr4e

TpH roHoMerpH qec KHe QyH Krlt4L4, vcnorb3yr IIpn HeoOxoAHMocrr4 cfl paBolrH bre

Marepl4zllbI 14 npocrefi nue BbrqncJ'rHTe,rbHbIe ycrpoficrea.
. AJII frocrpoeHVfl 14 r4ccneAoBaHuq npocrefiul4x MareMarur{ecKnx voAe,refr.

TEMA 5. tIPflMbIE I,I IIOCKOCTI4 B TIPOCTPAHCTBE

B:auuuoe pacnonolr(eHr4e AByx nprMbrx B npocrpaHcrBe. flapannenbHocrb
nprrr,roil u

rrJrocKocrz. flapa,r.neJrbHocrb nJ.rocKocrefr. llepneHAr4KynrpHocrb nprnaofr ra

rrJrocKocrn. flepneHAaKynrp H HaK,'roHHaq" Yro,'r NreN(A)/ npnnroir 14 nJlocKocrbro.

/{eyrpaHHsrfi yro,r. Vro,r Me)r(Ay nJrocKocrrHru. fleprreHnI4KVJIIpHocrb AByx
n,rOCI( OCrefi.

f eonaerpraqec KHe npeo6pa:oBaH Hfl npocrpaHcrtsa : n apanneJl ru ut ti nepeHoc,
cuMMeTpHq



OTHOCHTCJIbHO fIJIOCKOCTI,I.

flapar,renbHoe rrpoeKrupo BaH 14 e. fll outaA s opro roH a,r r soii rr poeKrrr4 u.
tr4:o6paxeHv e

npocrpaHcrBeHH brx Sr.yp.

TPEEOBAHIT,fl K P E3YTUTATAM OEJ/LIEH 14,fl

B pesynrrare r43yrreHuq reMbr, o6yuarouluecr AonxHbr yMerb:
' pacllo3HaBarb Ha qepre)Kax 14 MoAenqx npocrpaHcrBeHHsre Qopvbt; coorHocr4Tt,
TpexMepHlre o6texrbr c HX orr{caHuqirau, u:o6paxeHHrM14;

' orll4cblBarb B3aHMHoe pacnoJroxeHr,re ilpflMbrx H rr,'tocKocrefr e ilpocrpaHcTBe
apryMeHTr4poBarb cBoH cyxAeHr4r o6 :ronr pacnonoxeHVV;
' aHaru3vrpoBarb e npocrefiIur4x cnyqarx B3ar4MHoe pac[oroxeHue o6t,exra e
rrpocrpaHcTBe;

' HCnOJIb3OBaTb npl4 petIIeH1414 cTepeoMeTpHLrecK14x 3aAalr nilaH14MeTpHqecKHe

$arcrsr H MeroAbr:
. npoBoAr,rTb AoKa3aTeJrrbHbre paccyxAeHVfl B xoAe peu]eHtiq 3aAaq.

Hcnort3oBarb npno6pereHHr,re 3HaHufl rr yMeHuq B rrpaKTr.r.recrcofr

AeqTeJIr,HocTll It
rroBceAHennofr ?KH3HH:
. AJII prccneAoBaHvfl (ntoge,rHponaunr) HecJroxHbrx npaKTHLrecKr4x cutyaqufr. ua
ocHoBe

r43yqeHHbrx $opvryr r.r ceoficrn Szryp.

TEMA 6. 3IEMEHTbI KOMEUHATOPI,IKI4, TEOPVIIt BEPOqTHOCTI4
VI MATEMATI4IIECI{OIZ CTATI4 CTI4KH

OcHoeHrte roHqrl4t xonr6unaropr4KH. 3aAa.rz Ha noAcqer quc,Ta pa:veureunil,
nepecraHoBoK, colreraHufi. Peurenve 3a1aLr Ha nepe6op Bapr.raHToe. @opvyra
6unonaa Hlroroua. Ceoff crsa 6uuouu HaJr bH brx xo:$$rzqr4eHToB. Tpeyro,rsn u rc

flacra,rs.
Co6rrrrae, BeporrHoct co6rrrr4fl,, cJrolr(eHHe 14 yMHolxeHr4e Bepoflruocrefr.
flouqrhe o He3aBHcHMocrr4 co6rrruil. ,{ucrperHan ctyuai.*{ar BeJrr.{qHHa. 3aKoH ee

pac[peAe,'reHr4r. 9ucroebre xapaKTephcrnrir4 Ar4cKperHoii c,r1,.lafiHofi eeruqHHbr
I[oHqrue o 3aKoHe 6o,rruux quceJ']. flpe4craeleHHe AaHHbrx, reHepanbHaq

coBoKynHocrb, eu6oprca. cpeAHee apra$nreruLrecKoe, MeAr,iaHa.

Perueuae npaKTuqecKr.rx 3aAaq c npuMeHeHr4eM BepoqrHocrHbrx MeroAoB.

TPEEOBA H Hfl K PE3J/,i! \TAT.I M OEJ, q EH U.fl
B pe:y,rrlare r43yqeHr4r reMbr, o6yuaroulnecr ;JoJr)KHbi yMerr,:
. pe[Iarb npocrefiulne rcou6uHaropHbre 3arauv MeronoM nepe6opa, a raK)Ke c
HCnOJ-r b3OBaHUeM H3BeCTH[,rX $Opl'ry,r ;

' BbtqucJltrb B npocrefirunx cnyqarx BeporrHocrr4 co6srrnfr Ha ocHoBe rIorcqera
qvcna 14cxonoB.



HcnorrsoBarb npuo6pereHHbre 3HaHuq tl yMeHr{fl B rrpaKTuqecrcofr
AeqTeIbHocTH H IIOBCeAHeBHOH )KI{3HH :

' EIlfl aHaJIU3a peaJ'lbHblx Lll4CJIOBblX AaHHblx, npeJCTaBrteHHblx B BHA€ AI4arpaMM,
rpaO14KoB;
. a:Harv3a HHoopMarll.rH cTaTHcTnqecKofo xapaKTepa.

TEMA 7. KOOPII4HATbI I,I BEKTOPbI

Berroprr Ha rJrocKocrt4 H B rrpocrpaHcrBe. fieficrvust HaA BeKTopaMr4.

Pa:roNesr4e BeKTopa

Ha cocTaBJTsrotuue.

flpruoyroJtbHble KoopAl4Harbr Ha nrocKocrLt vr B rrpocrpaHcrBe. fleficrer.u uag
BeKTOpaMH,

3aAaHHbIMH KoopAI4HaraMr4. (Dopmyntr rnr Bbrr{HcJreHLrfl g.nvHbr Ber(Topa, yrJra
MexAy BeKropa-
Mr4, paccToflHr4fl Me)r(Ay AByMr ToL{KaMH.

VpanHeuae rnHLrLr Ha nJ'rocKocrrz. VpaeHeHriq npruofr Lr oKpylr(Hocrn.
IrIcnorr,:oBaHne KoopAr4Har u BeKTopoB rrpH perrreHHH MareMaruqecKr4x H

npHKnaAHbrx

3aAaq.

TP EEOBA H N.fl K P E3YT \TATA M OEJ/L{ EH U'I
B pe3ynbrare rz3yqeHHfl TeMbr, o6yuarourHecr AoJ)KHbr yMel'b:.
. BbrnoJrHrrr 4effcrBr4n HaA BeKTopaMH;
. pa3nafaTb BeKTop Ha cocTaBnqFoulr4e;
. cocraBJlqrb ypaBHeHufl nprnaoil Ha rrJrocKocrt4 H oKpylxHocrr4 crpor4Tb 3Tr4

TIVHLIII,

llcno.nu:oBarb npuo6pereHHbre 3HaHuq r{ yMeHrrfl B flpalilu.recKofi
AeqTer'IbHOCTH ll
rroBceAHeBHofr )KH3Hrr AJT' :

. perueHHq npHKnaAHbrx 3aIaH.

TEMA 8. HATIAIA MATEMATI4qECKOI-O AHATU3A

flpe4e,r SyHrcqrzn B rolrKe. OcHoeHsre ceoriclsa nperena. FlenpeprrBHocrb

SyHxqura n
roqKe H Ha rrpoMexyrKe. Csoficrea HerpepbrBurrx $yuxurafi. l1pe4e,r Syurcrlur4 B

6ec xoseqHocrr4. flpe4e,r q ucrosofi n ocneAoBareJr bHocrn.
flpor.r:nogHaq. flonsrr4e o npou3BoAHofi SyuxLIr4H, ee reoMerpr4vecrcufi ,

MexaHl4qe crcuh 14 SKoHoM tqecxrai4 cNI [,t cn .

flpora:eo4Hbre cyMMbr, rpoa3BeAeHHfl 14 qacrHoro AByx S1rHrcurafr. flpou:noAHbre
OCHOBHbIX

?neMeHrapHbrx SyHxurafi .

flpanu,ro auS$epeHuHpoBaHHr crrox(Hofi rbyHrcuHia.

[HS$epeHIrI]aJI SyH xtIHu H ero reoMerpnqecrcu ii cM brcJr. flpn,roNeHne
araSSepeHr-u4€ura K

npra6.nuxeH HbrM Bbr r{Hcr'teHutM.



flpH:naxu nocro{HcrBa, Bo3p acraHtfr r.i v6sr saHHr $yHrcr trar.r. SrccrpeMyM

$y"*trrr. HccreAoBaHHe $yuxuau Ha 3KcrpeMyM.
[IpuueHeHue npol4:eoAuofr K nocrpoeuuro rpa$r.{KoB $ynxqHfi. Hara6o,rrrree 14

HAI4MCHbIUCC

3Har{eHHr Syuxurarz Ha npoMe)KyrKe.
flprluepu I4cnoJIb3oBaHr4r npon3BoAuofr A,rq HaxoxAeH:ar Havnylrurero peueHHt
B npr4KnaAHbrx 3aAaqax.

flepeoo6p a3Has. Heonpe4e,r eH Hrr fr 14 HTe rpan 14 ef o c soii crea. HaxoxAeHue
Heo[peAeJreHHofo 14 HTe fpa,ra.
Onpe4e-uesurril HHTerpiL[ r4 efo reoMerpn.recxnfr cMbrcJr. OcHonusre ceoficrea u
BbIqtlcreH14e

o[peAeneHHofo H HTefpa-ra.
Brr.{uc,leHHe nnotuarefi rrJrocKHX Sr.yp c noMourbFo orrpeAe,'reHHoro 14HTerpana.

Perueuue npr4KnaAHbrx 3aAar{ c noMo ulb}o onpeAe,'r eHHo ro H HTerpan a.

TP E;OBAH 14.fl K P E3Jry 
'TATA 

M OEYqEH Ufl

B pe:y,rrrare r43yr{eHur reMbr, o6yuarouluecr AonxHbr yMerr,:
. Bbrtrr4cJrrrb npeAe:nr $yHrqr4r4 B ToqKe;
. Au$SepeHul4poBarr SyurcuLrr4, vcnoils:yr ra6,'rHuy rrporr3BoAHbrx v ilpaBnna
ara S S ep e H r-tupo BaH H q ;
. Bbrtll4cJltrb 3HaqeHr.rr rrpou:eo4Hofr $yHrcuuu B ),Ka3aHHoil rovrce;
. HaxoAr{Tb cKopocrb H3N{eHeHur SyuKrlt4r.i B ToqKe;
. rrpuMeHqrb npon3BoAHyro Anr HccneAoBaHHr peanbHbrx drr.r:uuecrcr4x npoueccoB;
. HaxoAr4Tb ilpor43BoAHbre BTopofo rroprAKa, npr4MeHqTb BTopyro rrpoH3BoAHyro

Airq petrrenun $uzur{ecKr4x 3aAaq;
. HaxoAr4rl au$$epeHqr4aJrr SyHxuuu, c noMorqsro ara$SepeHr-luana
rprz6,rraxeHHo Bbrr{HcJ'rrrb 3HaL{eHnr 14 nprrpaueHHe rbyHrcrlraH n yra:aHHofr
TOqKC;
. rrpr4MeHqTb [por43BoAHy]o AIr HaxoxAeHHr frpoMexyTKoB MoHoToHHocTH H

3KCTpeMyMOB

Synxuzn;
. [poBoAr4Tb HccneAoBaHHr H cTpoHTb fpaQHKr.{ MHofoqIIeHoB;
. HaxoAr4Tr uau6orbrrree r,r HaHMeHb[ree 3HaLreHH.q Svuxurau. HefrpepbreHofi Ha

IIpoMe)r(yrKe;
. pe[Iarb HecJ'Io)I(Hbre frphKnaAHbre 3araLrLl Ha Haxoxrel-Il4e uaH6o,'Iru]ux Ia

HAHMCHbIIIUX

:Haqeuufr pea-n bHbrx BerH.IHH.
. HaxoAI4Tb HeonpeAeJ'reHHbre HHTerparlbr, cBoAtur4ecq K ra6,.rraqHurM c noMoulbro
ocHoBHbrx ceoficre ra npocreirur4x ilpeo6pa:oeaHuil;
. BbrAeJ'rqrs nepeoo6pa3Hyro, yAoBnerBopt fouryrc 3aAaH Hbr M Haqa,t bH brM

ycnoBHqM;
. BbrqacJlflTb onpeAereuHsrfi HHTefpan c noMorrlbto ocHoBHstx ceofrcre I4

$opvy:ru Hlrorona-IIefi 6nerLta;
. HaxoAHTb rrnouraAr4 Kpr4BonuHefi Hsrx rpaflerlr4fi :



. peuaTb npocTer4ur4e [pr4KnaAHbre '3aI\aY'4, cBoAruli{ecr K HaxoxAeHr4}o
HHTefp€Lla.

llcno,rsroBarb upuo6pereHHbre 3HaHllq u yMeHuq B rrpaKTuqecrcofr
AeflTeIbHOCTrr H

loBceAHesuofr )KH3Hr,t nJ'tt :

' pe[eHHt npuKnaAHblx 3aIaH, B TOM rIr,rcre coqt{anbHo-3KoHoMl4qecKI4x 14

Qz:uuecxvrx) Ha

uan6o:rrruvle v HavtueHbul4e 3HaLreHI4t, Ha HaxoxAeHr4e cKopocrti 14 ycr(opeHut.
petueHur npocrefrrur4x npr4KnaAHbrx 3aAalr, cBoArulnecfl K HaxoxAeHr4]o
r{HTefpuL[a.

TEMA 9. YPABHEHH'I I,I HEPABETICTBA

PaeHocr,urbHocrb ypaBHeHr4fi, uepaneHcrB, cHcreM.
PaquoualbHble, I4ppaIrI4oHaJ'rbHbre, noKa3arerrbHbre H Tpr4roHoMerphqecKHe
ypaBHeHr4q r.r

cl{creMbr. OcuoeHsre [pr4eMbr HX petueHrar (pa:,roxeHne Ha MHoxHTeJrH,

BBeAeHHe HoBbtx HeH3BecrH brx. noncralJoBKa. rpar[n qecrcnli MeroA ).

PaquoHa,rbHble, nppauaoHa,rrbHbre, [oKa3arenbHbre A mpuaouo,\rempuLrecKue
HepaleH c m8. OcsoBHbre [pr4eMbr r4x pe[reH un. tr4cno tb3oBaHhe ceofr cre h
rpaQnxon SyHxqufi flpl4 peueH:zra ypaBuenrafi H HepaBeHcre. MeroA r.rHrepBa,'roB.
l4:o6paNeHr4e Ha KoopAaHaruofi rrJrocKocrr,I

MHoxecrBa peueHufr ypaeueuwit 14 HepaBeHcrB c AByMr nepeMeHHbrMh r.l HX

CHCTCM.

fIpHveHeHHe MareMaruqecKr.rx MeroAoB g-i1q peureHr.ir coAepxare,.rbHbrx 3anaq v3
pa3-

Jr4r{HbIX o6,racrefi HayKr4 H rrpaKTHKra. Irlurepnperauur pe3ynbrara, ylrer
peanbHbrx orpaHuueHu fr .

TP EgOtsA H Nfl K P E3Jry 6TATA M OBJ/ LIE,H U.fl
B pe3ynbrare H3yqeHr4r reMbr, o6yvarouluecr Ao-nxHbr yMerb:
. pe[rarb parrr4oH€LrrbHbre, noKa3arer bH ble.,r o rap r rrf nr i4qecKHe,

TpHfoHoMeTpr4qecKl4e ypaBHeHr4q, cBoArulr4ecr x,ruHeilHErM r.r KBaApaTHbrM, a
'faK)I(e aHaJIoft4rlHbIe HepaBeHcTBa H

crjcTeMbI;
. I4cnoJlb3oBarb rpaSuuecrclrfi veroA pe[reHr4r ypaBHeHufi u uepaBeHcrB;
. u:o6paxarb Ha KoopAHHaruofr [rocKocrr.r peueHHr ypaBHeHuil, HepaeeHcrB 14

cucTeM c

AByMq HeH3BeCTHbTMH;
. cocTaBJIflTb vl pelxaTb ypaBHeHr4q H HepaBeHcTBa, cBr3brBarou{I4e HeH3BecTHbte
BCJII4LIHHbI

B TeKcroBrtx (e roM qHcJ're [pHKnalulrx) 3aAalrax.
Irlcno,ru:oBarb nplro6pereHHbre 3HaHHfl u yMeHHq B npaKTuqecrcofi
AeqTerF,HocTH It
troBceAHenHofr xrrr3HH:

' nnfl nocrpoeHlafl t4 vccreAoBaHuq npocrefiruzx MareMarprr{ecKI4x nao4e,reil.



TEMA IO. MHOTO|PAHHI4KH TEJA U TIOBEPXHOCTI4 BPATUEHVIfl

B ep iultmr, pe6pa, rpaH r4 MHororpaHH HKa B lr nyx,ure MHoforpaHHr4 Kr4.

llpusnaa. llpnvar a HaKJIoHHaT npr43Ma. flpanunbHar npu3va. flapanJreneilHneA.
Kv6.
fl npanrw4a. flpaeu,r bHar nnpaMr4Aa. Yce.r e FrH afl li H paM Hga. T'erpa:gp.
cuvverpnra e xy6e, B napanneJrenH''eAe, B npu3\,re 14 rrHpaMr.rAe.
Ce.{eHLrq xy6a, npr43Mbr u nHpaMaAbr.
flpe4craeJreHr4e o npaBunbHbrx M HororpaH Hr4 Kax (rerpa:4p, Ky6, oKTa3Ap,
AoAeKa3Ap 1414 Koca3Ap).
IJunau4p r4 KoHyc. VceqeHurrfi xoHyc. ocHoeaHrae, Bbrcora, 6oKoeaq
noBepxHocrs, o6pa3yroruar, pa3BeprKa. oceetre celreHrdr u celreHHr.
napaJrnen bHbre ocHoBaHr4ro.

lUup r.r c$epa, r4x ceqeHr4q. KacareJrbHar nJ'rocKocrl rc c$epe.

TP EEOBAH N.fl K P E3YT\TATA M OBJ/LTEH NN
B pe3ynbrare H3yqeHr4q reMbr, o6yuaroqr4ecr Ao,txHbr yMerb:
' pac[o3HaBarb Ha qepre]Kax u MoAenqx npocrpaHcrBeHHsre Sopubr; coorHocr4Tb
TpexMepHr,re o6t,errbt c HX oilHcaHr4qvn, H:o6paireHHrMH;
' aHaJrlr3vpoBarb e npoclefirxHX cnyqaqx B3ar4MHoe pacnoJrox(eHHe o6t,ercroe e
npocTpaHcTBe,

' u:o6paxarb Kpyfnbre rena; BbrnoJrHrrb qeprexr4 lro ycnoBr4rM 3aAaq,

' ucilo,rlb3oBarb npl4 perueHI414 CTepeoMerpr4qecKltx 3aAalr nnaHHMerpHqecKr4e

$axrsr tl MeroAbr;
. rrpoBoAr4Tb AoKa3aTerbHbre paccyxAe{Vtr B xoAe peueHur 3aAaq.
llcno,rssoBarb npuo6pereHHr,re 3HaHnq n yMeHHq B rrpar{Tuqecrcofi
NEqTEJ'IbHOCTH H

rroBceAHesHofi ?Kr{3H r.r :

' D.Itfl HccneAoBaHLrfl (vo4e,rzpoeaHr,rr) HecJ'ro)KHbrx npaKTr4qecKr4x craryaurafi Ha
ocHoBe

H3yqeHHbrx Qopr,ry,r u ceoficre $zryp.

TEMA I1. I,I3MEPEHT,Ifl B f EOMETPI4I4

O6renr 14 ero u3MepeHr.{e. I4HrerparbHafl $opuyla o6leua.
(Dopvynrr oSsenaa xy6a, nprMoyforrbHoro rrapan,renenHrreAa. npu3Mbr, ui{xHHnpa.
oop-
Mynbr o6renaa nupaMi.{Abr H KoHyca. @opv''rJrbr niiou_laAr,r rroBepxHocrefi uunr4HApa
14 KOHyCa.

@oprvry,rrr o6:senaa ixapa u nnorraAll cSepsr.
floao6ue rer. OrHo[reHHr n,rouraAefi noBepxHoctefi u o6renaoe noAo6utrx reJ,r.



TP EEOBA HU,fl K P E3J/J|\TAT,1 M OEJ/LT EH NN
B pe3ynbTaTe H3yLreHHr TeMbr, o6yqauuHecr AoJ)KHbr yMeTb:
' pacno3HaBarb Ha r{eprexax H MoAenrx [pocrpaHcrBeHHbre Sopnrrr; coorHocr4Tb
TpexMepHue o6:r,exrbr c r4x orHcaHr4qvz, u:o6pa)r(eHr,rrM14;

' aHarv3vrpoBarb n npocrefrrul4x cnyllatx B3ar4MHoe pacnoJroxeHne o6texros s
npocTpaHcrBe;

' zso6paxarb ocHoBHbIe MHororpaHHhKr4 r.i Kpyrnbre rena; BbtnoJrHllb qepre)Krz

fro ycnoBhflM 3a4aq,

' pe[Iarb rIJlaHI4MerpI4qecKfie u npocreilrxue crepeoMerpur]ecKue 3a1auu Ha
HaxoxAeHr4e

reoMerpuqecKr4x Berr4qr4H (nlorqa4efi , o6lenron);
' 14 CIIOJ'I b3OBaTb [pH pe IXCH 14 14 CTepeOM eTp HLI eC KHX 3aAaq n J'I aHI4 MeTpI4 qec KI4e

Qaxrrr 14 MeroAbr;
. rrpor43BoAt4Tb AOKa3aTe,rrbHbre paccyxAeHvrfl B xoAe pe[reHr4r 3a'naq.
Llcno,rsEoBarb nplro6pereHHbre 3HaHHfl r.r yMeHnn B rrpaKTHqecnofi
AeflTeIbHOCTH rl
rroBceAHeeuofi ?r(H3H H :

' BbltIHcJIeHi/.fl o6levoe 14 nnoulaAefr roeepxuocrefi rrpocrpaHcrBeHHbtx ren npu
peiueHH14

npaKTr4qecKr4x 3aAaq, v c[onb3yfl npu ueo6xo4rzN,rocrr4 crtpaBoLrH LlKvl v
BbITI14cJI I4TeJ'I bH bIe vcrpo l.i crea.
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