
AHHOTALTWfl par;oqnrz TIPOTPAMM A14CrIrIIrJ[I]t{br
MA

Ha3BaHr{e

- ooyqeHl're cocraBJreHlrro MareMarl4qecKax lro4elefi u ochonnrrM MeroAaM pelxeHlr1r 3aAarl
Teopnu rpa$oe, alre6pr'r JIorI{Klr, TeopI4I{ 6nHapHsu< oruorueulrfi t}reopnnMHo)r{ecrB;

(r(oA HanpaBJrerrHq (cfi eqlrarr,Hocrfi)

QeMeqrp 3
(ceuecrp)

I" IIEJII4 OCBOETII,Ifl AI{CIII4TTJII{Hbr
If, emrvru o cBoeHr4fl Ar4or44rrnil Hu (rr,t o4ynx) qBJrrrorcr :

- QopruupoBaHrre y cryAeH,roB MareMar,Hqecr.ofi KyJr
MbIUIJIEHII,'I;

- @opnrupoBaHnre $yu4anaeHraJtr,Hr,rx s:rrauufr. npa
MHoxecrBeHHofo oilvcaHufr MareMa,fl4qecKl1x o6.rercron, oclto
MeroAoJIofl4I4 r4CtIOJrb3OBaHI4-S anlapara MareMarl4rlecr0fi lorz
dJynltarenl oiluc aHvrfl. Q yurqzo naJr6 Hbrx c r4oreM

MeTOAbI U Bbrr4r4crvtTeJrbHyro TexHI4Ky ,4rq peuleHLlfl. npa

TypEr v pa3BHTZe rorl4r{ecKofcr

HVLH BolpocoB TeOpeT.r{Ko-

ux npo6neM reopr{H rpa$on ur

, cocTaBJIsrOtrII4x reoperuuecxufr:

npr4MeHrTb MaTeMaTrrr{ecKr4e

3AnAq, npofpaMMr4poBaTL, Ha

- odyueune peureHnro npHKJIa,4FIF,Ix 3a,4aq MareMar{qecKraMlz MeroAaMH, pa:tt}urprro
cnoeo6socrr.r rBopqecKr,r no.qxoAr4Tb K pelreHr4ro npo$ecclroHarbHFrx saAarr..

2. MEC',TO Ar4crlr4[.rrr{Hbr B cTpyK'TypE oIIoII BO
,{ncqunlaua <,{ucnperHa.s MaleMarr4Ka ) orHocr4Tcq K 6a:onofi \acryr ocHclsHofr

npo( eccuonam,noft o6pasonerrelruofi rIporpaMM6r no4roroerfi 6aralaepon lo HarrpaBJreHr4]o
02'0:\.02 <(DyuAarueuraJlbHa{ zusopuaruxa u uuSopM€rur4oHHbrf t.*rlono."rr. linx ytneruHoro
vt3yq'eHufl Aauuofi !.uc\unrrkrHbl cryAeHT AOnx(eH BnaAerb o6.asarplrubrM Mr.rHr4MyMoM coAep>KaH;2fl
ocuonsofi o6pasoaarelrsofi nporpaMMbl rTo MareMaTr4Ke AJrr ,qaHHofo HanpaBJreHp.fl
(Mar\]Marur{ecKofo alF.ar,ru3L anararu.{eoKofi reoMerpr4rr, laH$fiuofi anre6prr). 3ua6 ocHoBbr
M are M arl4r{ecKo f o alg.a|Il/l3a, alre6prr, re oMe,rp 14 rr, co Bp eMeHHbIe
Bblr{zrcJlurelrnofi TexHr.rKI{ I{ r(oMrlbrotepHblx rexgolor,ufi. y

pa3Bvrrvfl uu $oprr,I ara x n,

o,4HoM I43 anfopl4TMHqecKflx s3t'IKoB, npclBoArrrb cpaBHzTenbndlfi aHanrc ilaparv{erpoe. Bla4err,
SJIEMEHTAMI4MATEMATVII{ECKOIO AHAITV3A }I OCHOBAMI,I AJITOPI,ITMI4ZATI:AU,srreMeH|aMA M?teiN4arvlr{ecKofo aHaITV3A I4 OCHOBaMLI aJIrOpI,ITMI4Zaqt:au.

[ucqnnluHa Sopuupye'r 3HaHI4.tI pI HaBbrKt4, ueo6xo4nnblo B rrpaKTra.recrofi AeqrerbHocrn
xnalu@uqupoBaHHofo cneqnaJlucra. B parr,rxax yueSHoro npouec{a Mo}Ker 6nrr ur;nolb3oBar{a npr4
tloAroroBKe nuuycrcHoil rnalurprznaqzoHuofi pa6omr.

3. KOMIIETEHIII4II oBvtIAmIIIEl'oCfl, @oPMI4pyEMbIE B pE3yJIrTATE
o cB oEHr4rr Ar{cur4rrJrr4[rhr

1. cnoco6uocru ucrloJlti3oBarb 6asosrre 3HaHpm ecrecTBeHHbrx HayK, I\4areMarr.rrcu Lr
zndlopn'rarzKH, ocHoBHr,Ie Sarrrr, KoHIIenqLIV, nprrrrrlzrrrrr reopzfi, cBfl3aHHhrx c $yH4airaenra;lr,uofi
ur,l(popu arurco fi pr uuS oprvraquo HH6rMt4 TexHo Jro rt{rrn,t z (OIIK- I ) ;

2. cnoco6noc'rs lc pa:pa6orr<e anfopHTMr{qecKrrx kr npofpaMMHux peureHufi s o6racra
cl'IcreMHoro 14 npHKJI&[Holo uporpaMMupoBilHnfl) ruarenrarl4.{ecr(Lrx, r,rH$oplraqzoHHb]x t4
I{MurauaoHI{BIX lro4enefi, co3AaHulo IaH$opnraqzoHHbrx irecypcor uo6altHrx cereft,
odpaaonareJlbHoro KoHTeHTa., rIpvKnaAHbDr (5as ,q€rHHbrx, TecroB rr cpe.4crB TecrhpoBaH ufl crrcreM LI
cpeAclrB Ha coorBercrBrre craHAapraM v r4cxoAHbrrvr rpe6onauuru (orlllt-3).

3. cnoco6nocrb rIoHHMarr, conepirreFrcrBoBarb v npuMe1flrp coBpeMeunrrfi Ma.TeMarur{ecnufi
arlrapar, $yu,zlanreHraJllHble KoHIIeruIprI4 vr cr4creMH6le MeroAoJroruu, MexAyHapoAHbIe Lr
nlloQeccuorltaJlbHbre craHAaprbl s o6racru rzu$opuaquoHHbrx rexsdnornfi (lIK-2);

4. cnoco6socrblo srfsexrznHo npr4Melr.srb 6asoerre MareMaraqecK.He 3HaHrrJr 14

urr0opuaqraoHHble rexHoJlorl4rr trpv pemeHr4r4 rxpoeKlHo-TexHl,rrrecKax vt nparKJraAHbrx 3al\aq,
cEis3aHHbIX c pa3BHTLreM 14 HcrroJrb3oBaHr{eM rznoopnaaqaoHHbrx rexholorufi (IIK-6)).

B p esylsr are u3yqeHr4.fl A r4c rlurrJrr4 H6r cryAe Frr .4o JrlKeH :

3naru: ocHoBHbIe noHt'rl4t H 3aKorrhr reoplrl4 MHolKecrB; cnoco6u 3aAaHVfl MHo)KecrB 14

crloco6lr o[epHpoBaHus. c HH.MVi cnoficrna o'rHourenufi Me]KAy 3neyeHTaMr4 ArrcKperrrbrx MHo)r(ecrB rr
cl,itcreM; MeloAoJlofzlo t{crloJlb3oBaHr4-fl anfiapara MareMarvsecro{ JroruKr4 r,r cnoco6u npoBepKr4
Llc'lTl'IntHocrrr yrBep)KAeHvfi; am'opurMbl npI4BeAeHVs. 6ylennx Qjurqzfi K HopMaJrbHofi Soprr,re z
nocrpoeHr4s MHHrrMaJr[,Hrrx sopnr; lre'rb4u rroclpoeHr4r no 6ynt,aofi Syuxqvu trdHorofloJr]ocHbrx
KOHTaKTHbIx z SyurqrroHaJIbHI;IX cxeM; MeroAbr HccJreAoBaHVfl tlacreMu 6ylenrrx fryHxqnii ua



IroJlf{ory, :laMluyrocrr I4 HaKo)t(AeHI.ro Sa.zuca; ocHoBFrbre rto
rcou6unaropHrrx cxeM; ocHoBHbre [oH.srr4r u cnoftcrsa rpac

IIt r4 3aKOH6r I,(OMOVHaTOpAKL IT

H CnOCO0bI m( [peAcTaBIreHvIfl;
Iv{eToAbI uccIeAoBaHI4.s Kol\{IIoHeHT cBt3I-IOcrt4 rpaSa, anropurnadg olpeAeneHHr rparuafiruux nyreii
ryrelr(Ay BeprxHHaMrr rpa$a; MeToAbr I4ccJreAonaHr4r nyrefi u qurgroB n rpacpax, Haxo)r(Aerlne
MaKcI{MaJIbHoro florol(a B TpaHcnop'rHbrx cerrx; MeroAbr peurpuzr onraMrtarl]aoHHbrx 3allarr Fra
Ipaqrax; npzeMbl rporpaMMnpoBaHrrr Ans nepcoHaJrrHbrx 3BM (IPM - coBMecrr4Mbrx r(oMrbror.epax)

Ylrers: uccne.4oBars 6yrenu $yHrqun, xro,[yrrarb r{x rpeAcraBJreHr4e B Br4Ae Sopnayn;
npol'I3BoAurb nocrpoeHze MItI{I4MaJrbHbrx t[opnl 6ynennx $yHx(vfi; onpe4eJrrrb rroJrHory u 6asu<>
cucleMbr 6ynenux SyHxrlufr ; npHMeHflTb ocHoBHbre anfopr4TMr,r I4.{ HeOpHeHT}rpoBaHHbr}i
II opHeHTI4poBaHHbIX rpa$on; floJlmoBarbcr 3ar(oFraMu rotr6usatopuxrz Airs peueHu.{ nprzKJraAHr,r}i
SiaAar{; perxaTb 3atraqv onpeAeJreHr4jr Mar(cr4Manbr-Ioro IIoToKa B ; peuaTb 3ani,,aqv onpeAeneHHrr
rcpaTuafruax nyrefi B Hat'pylKeHHI'IX rpaSax; paspa6orarf u ornaAurb rrporpaMN4y Her

stJIropI4TMI4r{ecKoM fl3bll(e C** Alx peanla:aUul4 aJrropr4TMoB 4acrcferHofi MareMarr46r4.
Bla4ern: HaBbrKaMI4 peIUeHIz[ thareuarrzuecKrzx 3a1aq .uJzcrperHofi MareMarr4Kr4; HaBbrKaMr,r

pIcroJIb3oBaHI'I[ n upo$ecclaonalruofi AerreJ]r,Hocra 6asonrre 3HaHH.{ n o6nacrvt 4ucxperuoii
MareMaruKH; MeroAaMI4 aHaJIu3a 14 or.{HTe3a l?ByqaeMbrx illneuuit n npou;eccoB; o6la4art
c:noOo6Hocrblo K npHMeHeHI4to Ha npqKTIzKe, ri ToM qr4cre yMelrr4eM cocraBJr{T6 r\4areMarr,IqecKr{e)
I\4OAeJII{ TuIroBbIX npo(beccuoHaJlb.Hslx 3a/laq H HaxoI(r4Tb cnoco6ll r4x pe[reHr4fi; zrurepnperr4poBarr,
rtpocpeccuoHalrsrrfi (Su:ra.+ecr<afi) crrarrcl noryLreHHofo MareMar4qecKoro pe3ynbrgra;

4. COAEPXAHTIE ArICrIr4rrJrr4IrbI
1. Muorrecrea v oro6paNeuur. .floHrrrue MHoxrecrBal cnoco6rr sa1LaHls MHo)necrB.

Iloguuoxecrna. CpanHeHI4e MHolKecrBi Orepaquu HaA MHolr(ecrparr.nt. [uarpanrnasr 3rzlepa-EeuHa,
Ilorquocrr MHolKecrB.,{exaploao npo}.BBe4eHr4e MHoxecrB.

2' O'rHo[reHu.s. llon.s'rue orHolxeHl4fl. Ezuapuue orHor]rreHr4fl vr cnoco6rr vx 3illaH4fl,
Onepaqura HaA 6Izuapuuuu orHomeHHsMr4. O6paruue orucjrneurar. Kovuo:uqax 6uuapHgx
orHoruenvpi. Marpnqa 6zuapurtx orHoruesnfi. Cnofiorea 6unaprJr,rx orsoruenufi: peslencuBnocrb,
cuMMerpl4qHocrb, aHTIrcI4MMerpHqHocrb, TpaH3HTHBI{ocrr. OrHofueurz.s oKBXBaneHTHocrI4. Klaccst
SKBIIBaJIeHTHooTI{ u vx csoficrna. @arcrop-vHo}r(ecrBo. Cucr$tra pa3narlHbrx npe4cranurelefi.
C)rHoureuuj{ noplAKa. Ynoplr4oqeHFrbIe, Lruuefiuo-yuop-sAoqeHrlbre r{ qacrr4qHo ynoprAor{eHH6re
IVIHO)KECTBA.

3. Arrre6pa JIofI4KH" lloHsrve o BbIcr€3brBaHr{H, Onepaquf HaA BbrcKa3r,rBar{prrrMr4. @opr.,,tylrr
alrebprt ssrcKasunaHufi. PasHocl4ruHocrb a alre6pe nrfcrasueauufi. Iiylena un..6pu.
l[noiicreeHflocrr, n alre6pe BblcKa3brBaurafi. llpuuqun 4noftcreefiuocru H 3aKoH AnoficreeHuocrr4.
Flopl'lanrunre cpopurr. [H@ .a KHO. PasroxeHue $yuxqafi arlre6pu JrorrrKrz no K rrepeMerrHLrM.
CAH:O n CKH@. Cynepnosurgr QyHxuuft anre6pu rrorrrKu. llorfuue cr{creMrr Synxqur, floH.srge
6azuca.llonusonr Xeramuna. 3anaruyrtte nraCcu SyHxrrufi. lraHefinue fynnuu". Mosorousue
dryunquu. Teopeua o MoHoroHHbIX Synr<qrzax. Cauoanofi{,rBeHHbre 

- 
SyHxquu. @yHxquu,

coxpaHslolltl4e KoHcraHmt 0, 1. Teopenaa llocra o clyurcquoualrnol,i rroJrHore. P-K cxeuu H cxeMbr r43

SyunquouaJILHbIX sJIeMeHToB. 3aAa'{a cr4HTe3a, 3aAar{a auan4sa v 3aAar{a y[pouleHr4r pKC.
C)4uopaspxAnsr fi r4 MHofopa3plr4uufi gnouuHnfi cyMMarop.

4. SleveHrsr rou6auaropHoro a*arTkr3a. IftracczQrarcafan ronr6uuar.opuux 3aAalr H
xapaKTepHcraKa I'IX ocHoBllblx TI4rIoB. OcHoeHrre npanulpa rona6unaropr,tKLr, OcHosHHe
xonrduHaropHsre xou$urypau,vn: pa3MerqeHur, coqeraHz.rr, nlpecraHonrcrz. Pa:.t6uesux, Merol
srcrrcr'reHl4fr 14 ucKnroqeuvfii. EuHoru Ift,roroua, 6uuouaalrH{le roes$uqueHTbr, TpeyforrbHr4K
fllacKar.s. Merol sKrroqeHraii z zcKmo.{eHnfi .

5. Teoprar rpaSon. OcHoeHrIe dnpe4eneuan: rpa$, uacrr.fuuufi rpa$, no4rpa$. Cnoco6rr
3'araHufl,. Crenenz BepmI4H. Teopervra 3firepa o cyM\4e creuesefi. 4ytr, npocrofi ry,rb" uenb, KoHryp,
IILIKJT. Cn.x:luocrt, cr.{JrbHa.[ oBs3Hocrl. f [lauaputre rpacprr. teopeua o roM, r]To K5 n K:,:
HennaHapHr,t. T'eopenta lloHrpxraHa-Kyparoncroro (6e: Aoxa:arllrcrna). Kprz:reptrfi rnaHapHocrr4,
Pacxpacrca rpa$a. Xpouarz.reel(oe qrrcJro rpacfa. 3iileponu u faMprJrr,Tonouut .pu6r,r. 3a4aua nor4cKa
rilMI{JIbroHOBa UI{Kna e rpa$e. ,{nyAollunle rpa$u, Ocroelr rpa$a. HaunaeHslrzfi ocros. Ceoilcrsa
AepellbeB" Alroparna Haxox(AeHHs wiuttutr.aJr[,Horo ocuonHord AepeBa. Alropurtr [efirccrptr
Haxoll(AoHufl AepeBa xparva.firuax paccroxwuit Alropzru iOnor74a HaxolKllerlr,r.s Marpar_lbr
rcpar.lafi ruux paccroxuafi .

6. Sneueurbl TeopLrI4 I(oALrpoBaHax, I(o4rapoBaHrze xar< cnopo6 npeAcraBnenraa zHQopMatfr4r4.
Ko4uponaul{e H AeKoAI4poBaHI4e. An$anr,r'rHoe Ko,4rdpoBaHpre. fiocrarovuufi npasHax esar41aHorl
oAHosHaqHocrLr alQanarHoro KoALIpoBaHI4q. ()nrznralruoe r{Aaponauue. llouexoycrofi,{Hsoe

2



s. Br4A ATTECTATInU -

Cocrasilrem:

3aee4yroqrzfi xa$eapofi

KoAI4poBaHue. Ito4rapoBaHr4e c uclpapJreHkleM oUa6orc. Kn
x4cnpaBJroHlrr ouu6or<

6. KOInqECTBO 3ATIETHbIX E.ilI4I{I4U _ 5 ser.

AOJTIKHOCTb.

3aqeT, 3arreT c oqeuroft

, [IoAIIlrcb

Banr,le na@egpu

Kar\ufl ouru6ox. BoslaorrHocrs

@UO, noAnr4cb


