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B o eHr.rs Ar4cqr4nnrrHsr (rr,rolyrfl ) xnll arorc.a :

pMI{poBaHIre y cryAeHToB Marervtaruqelcofi Kynbrypbr v pa3Br'rue Jrofr4rrecKofo
rxneHI{'I;

pMnpoBaHIre (fyu4aueHTaJrbHbrx zua:elufr, npr4 u3yrr Hrrrr BonpocoB Teoperr4Ko-
o)I(ecrBeHHofo orrflcaHtrfl MareMa:r'ta.recKzx o6reKros, ocHoBHbIX npo6JreM TeoDrrr{

B Lr MeroAoJIorI4I4 IzcIIoJIb:ioBaHrrr a[napara MareMarr4rrecxofr rrofrrKr4.
Br.srcur4x reoperr4qecxufi QyHgarr,reHT orrr4caHzl $yuxquoHaJrbHbrx cr{creM;
qeHrre cocraBJreHl{rc MareMarl4qecKl{x rroAeleft rl ocHoBHbrM MeroAaM perrreHl,It

rl reopI4I,I rpa$on, anre6pu Jrol-prKrr, Teoplzr,r 6znapnsrx otHourenuii rz reopulz
ECTB;

6yuenue PEIIIEHIIrc IPI,IKNANHbIX 3AAAI{ MATEMATIIqECKIIMTI METOAAMII, PA3BI4TI,Irc
TB opqeKfi rroAx oAt4 Tb K p errreHr4ro npo $ ec cuoHiurr,Hbrx 3 aAarr.

MECTO AI{CqUIIJII4Hb]rB CTpyKTypE otlofl B0

{zcqunn <.{ucxpernax MareMarr4Ka) orHocrzrc.s K Sagoeofi qacrtr ocuonnoii
lpofpaMMbr rroAforoBrs{ 6aralanpoB rro HanpaBneHr4ro 02.a3.02o6pasonaren

<@yH4alr ax aH0opnruruKa u un0oprvrarlr4oHHF,re crrcreMr,r). [rr ycneurHofo v3yr{eHz.s
AaHHOT{ Ar{Cqu t4rtll cTyIeHT AoDI(eH BnaAeTb o6;lgarenrnbrM Mr4Hr.rMyMoM co4eplr(aHr4.q ocuoenofi

npofpaMMbr rro MareMarrrKe,rln{ AaHHoro HalpaBneHr4.f, (uareuaruqecKofo
*{ecxofi feoMerplru, nunefiHofi anre6pu). 3narr ocHoBbr MareMarur{ecKofo

aHutv3a, uI , reOMeTpLIZ, cOBpeMeHHLIe TeHAc:HUI4IZ pA3BLITvIfl.nH@oplrau{KLt, Bblqil(:nure:11,Hofi
TEXHIZKI,I UI K IibroTepHbIX rexuonorufi. Ylterr rpl4MeHrrb MareMarr4r{ecKrre Merolbr 14

'rexHI4Ky AnS peIueHI4-S npaKTllrrecKr{x 3aIaH, rrpofpaMN4r4poBaTb Ha OAHOM r43

anropr4TMrr x r3r,rKoB, rrpoBoAr{Tb cp nrarelr,nr,rfi a]r'anv3 napaMerpon. Bla4err 3JreMeHTaMU
MATEMATI{IIECKO AHANI43A I4 O CHO B AMII AJIIOPIITMU'\ AIfVIV.

!ucqunla $opnazpyer 3HaHufl. r4 HaBbrKrr, ueo6xo4rzirabre B rrpaKTr4.recrofi
rcnanrzSuqapo Horo cneuvarvcra B parmax yv,o6uoro npo{ecca naox<er 6rrrr
trpn rroAfoToBKe er,rlycrnoit xna-uzfr uxaquouHofi pa6orrr.

AIIIIPyEMbIE PE3yJI['TATbI OEvTIEHvIfl fIO IIICUI4IIJII4IIE

fhanupyenarre ynbrarll oOyueuurr rro Ar{cu,r{nJrrrHe, ooorHecenHbre c nJraHr4pveMr,rMr4
JIbTATAMI4 us OlIOll
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btx
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fl.lauupyeruue pc3yJrbrarht o6yq,ettt lro aucul4nJruHe xapaKTeprr3ytou(He 3Tartbr <popivlupoeaHyn
l(oM nereH lqu fi ( nolca3are,'I H ocBocHLtn rou n ereH ult n )

o[K-1
HI\L|H

o 6a:osbIe 3:aaHlag., nonyqeHHlle a o6Jracru MareMarl4qecKux u U4nv)
ecTecTBeHHLX HayK,

Ynrerr:
. HorroJlb3osarr 6agonble 3HaHr{t ug o6lacrz MareMa-THqecKrlx V. (unt\

ecrecrBeHHbrx Hay K a n po$ec-cao sal suoil Ae;rrer b Hocrr,r.
Bra4ers:
. HaBbrKaMn nrr6opa MeroAoB perxeHr.rr 3aAaq npo-QeccraoHaluuoil

AeqTeIbHocTV Ha OCHCTBe TeODeTI{!IeCXUX SFIaHHfi .

3sau:
. MCTOAbI

flo,rgoe r4rv 'qac'l HOe OCBOeHtre yKa3aHHo14 KoMneTeHqrr4



. MeTOAbr Cr{CTeMHOTO U nprrKnaAHofo [pofpaMMupoBaFrv[;

. t|pr4HrllI[br H MeToAoJrofr4r4 TecTrrpoBaHr.rrr rrpofpaMMHofo o6ecrleqeHnf;

. NPI4HUI,IIIbI MATCMATIIqECKOIO MOAENI4POBAHI4,'I;

. Tl4roBbre (yuunepcalbltrre) varerr,Iarr.rqecKr4e (nxlroval uHoopuaquoHHbre Lt

r{Mr,rrarllroHHrre) uo4elu, $opuy,rn, Teopr4rr r4 MeroAbr, r4cnoJrb3ycMbrc B

trrr,rp o KoM na6ope o 6nac refi ilpr4MeHeHr{r npu xlagno il MareMarr{Kl4.
Vlrerr:
. coorHocr4Tb 3HaHr4tr s o6racu [porpaMMr.rpoBaHlrr;
. onpeAenf,rb r,r cocrantr.rrr l.rHrpopMarlr4oHHbre pecypcbr uo6allnux cerei,

o6paronarelbHofo KoHT'eHTa, cpeAcrB Tecrr4poBaHr.rtr crrcreM;
. ocyurecrBJrrrb o6ocuosaHHrrii alr6op aAeKBarHbrx nocras-,.reHrroii 3aAaqe

6asogutx MareM arr.Tqecx ux uo4elefi ;

. MoAr4Qr.{qrlpoBarb u (wm) pa:pa6aruaarb opr4rr,rHaJrr,Hbre Mare^4arrrqecKpre
MOAeJII4 B coorBercrBnu co cleqlt(plrxofi noctas,leuuofi 3a,.a,q.w MoAe,[LrpoBaH]4fl.

Bra4err:
. HaBbrKaMr4 pa:pa6orrcr.l nporpaMMHoro o6ecneueuul;
. HABbIKAMII BbIIIOJIHEH]I' MATEMATIIqECKOIO MOAENI4POBAHI4fl OT AHAT43A

Iro cTaHoB Ku 3anaqv ao aH[LIII43 a De3VJIbTaTOB.
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Pa:ael 1" M na n oro6par(eHrrrr.
M.Lto)rcecn18a" Cnoco6u sadauun MHolrcecma" Iloduuottcecmla. Cpaeueuue M,Ho)rcecnt6.

Paauou HbIe MHoJrcecm1a. Rouewnte u 6ecrcouevuue r4HoJrcecmla. Oneoauuu uad
M,11 C a oitc ma a o nep aquit lnd uu ot c e c m6 av4u.

Hufl. O6pas u npoo6pas npu omo6pa)rceHuLt" I{ounozut4un omo6patrcerntir. Tunur
onto6pa uuit. O 6 p amu,t4o c nxb u o d u o c mo p o uHtrn o 6p amuu o c mu.

Pa:qel 2. PHbIE OTHOTUEHII'I.

HHue napbl u ua6opuu llpnuoe npousaedeuue MHoacecma. Buuapubr€ on'tHou.t€Hutt Lt

ux sqdauun. Mamput4a 1uuapuozo omHotaeHutt. Onepatluu uad 6unapuutu.u
omHoule
omHoute

4) 3amurrcau

IIpedc
5) Omuowe utt sKquqaileHn'tHocmlt. Rlaccut gtrcuqaJrcHmHocm'u u ux caoilcnrca. @arcntop-

2paHuLIbt,MHOJICCC " Omuou.teuua nopndrca. Muuuua.nbHbre gJteM.eumur. BepxHue u HuJrcHue
Vnopndo eHHbte, nuueiluo-ynopndoueuuure u qacmuuu o-ynopndoq eHHbr e MHoJrcecnrca

Pa:aer 3. JIOIIIKI'.
6) Bucrcas un, onepauuu uad gbtcKasbt7aHunttu. 

"aozuuecKue u 6umoaarc onepalpu. q)optty.ttut

aaze6put rcasuteauuii. Ta1nuqut ucnluHHocmu Qopntyn. Paauocunuuocma Qopuyn. I'eopeua o
pasHocuJt no d cmau o erce. P aa u o cu nbHbt e np e o 6p as o a aHutr u ynp oule Hue Q opuyn.

HHocnrb a aaze6pe BdcKa3utcauuil. IIpuu4un deoilcmaeuuocmu. 3arcou
HOCmU"

B) Hop Qop.tttut anze1put BbrcKasbrca.Huii. fH@ u RH@. Coaepueuuan dusunurcmucHan

Qopna. Aneopumu n.ocnxpoeHue ta:,\H@. Haxoacdeuue CfHe> npu noMorqu Kapm
Beilua. t p rae HH at Ko Hb t o H Kmlts H afl H opM ar t u an r[ o pu a. An z op um u n o c mp o e H un c Rl I (D.

9) @yurcquu

oduoit ne
a'te,e6pw ttozuKu. CyulecmaeuHbte u HecyurccmleHH*e nepeMeHHbte. Byneau clryurct1uu

ii. Eyneau cpyuxt4uu dayx nepe.meuuatx. cynepnosutlun clyurcquil anze6pu lozut(u.
Ilonuute meMbt Qyuxquil. Muozovneuu )Rezanrcuu a.

I0) 3aurcu Kttctccbt Qyurcquit. @yurcquu, coxp'aHnrculue KoHcmaHmu 0, L Jfuueiluue rrtyurct4uu.

(meopeua )Tocnta).ut e rpy u rcquu. C au o d a o il c m 6 e HH bt e Qt.y u rcquu. Rp um e p uil n o rm o mbt

Pa:Aer 4"

I l) Rtacc
MeHTbr KOMOnHaTOpHOTO AHaJrrf3a.

KOMOUHAWOpHUX 3AOAU U Xq:p1KmepucmuKa ux ocHoqt.tbtx tnunoB.
npacura urcu. O c u o a u arc rc o u 6 uu atn opH bt e rco u cpu eyp at4u u ; p as M. e Lqe H un,
nepec u. Pas6ueuun. Mentod arcuoueuuit ,u ucrcntoqeuuil.

I2) Euuottt Euuouuc*'tuuue rcoe(tQuLpeHmbt. caoilcmaa 6uuo.l,tuaauuutx xoeQt(turyueHnxol.
Tpe, urc flacrcann"

pnn rpaQon.Pasaer 5. T
l3) Ocuoeuut onpedeneuun: epad, uacmuuur,tit zpctrp,

cnoco6ut

BeputuH.

Coasuoc
14) Ilnauapu

zpaQa.
l5) 3une,

zAtt
I6) fuc

u. Odpamuarc omHoweHun. Rounosu1un 1uuapuutx omuotueuutt. (laoilcmea

omuorueuuti. TpausuntucHoe u pe(uerccuGHoe 3oJvtbtKaHue. cDyrmquoHaltbtTbte

I,Iuueru4un u 6ueru4un. O1pasut u npoo6pasu. Cynepnosuqun Qyurc4uti.
ue cfiyurct4uit 6 npozparvwax.

Ocuoauute
covemaHLtfl,

'eopema 3ilaepa o cywMe cmeneueil.
nodzparp. Cnoco6ut sadauun epar$a. Cnten.euu
Ilyma, npocntoil nymb, qenb, KoHmyp, Llutu.

cur,tbHcln cBn3Hocmb.

epa(tut. Teope.ua lloumpneuua-Ryptsry66"rcozo, Kpuntepuil nnauapHocmu. Pacrcpacrca
Koe uucro zpacla.

u 7atvturbmouoaut zpaQu. Heo1xodutvde u docmamouuue ycnocun. 3adaua noltcKct
o6a LruKra a zpaQe. laydonuuute zpad)bt. Ocntoaat epacpa.

bre sKcmpeMcutbHue sadauu. Anzopur,wa fieilrccmpu uaxoacdeuun depeaa rcpamvailu,tux
paccnxon Anzopunmt @noilda uaxocrcdeuun Mampuqbt rcpamuailruux nymeil.

Pa:ae,r 6. Bbr Teoprru K()AUpoBaHI|q"
ue KaK cnoco6 npedcmaaneuun iuucpopuaquu. Kodupoeauue u dercodwpolaHue.

npusHaK asawttuoti oduosuauuocmu aatpaaumHozorcod upoaau ue. !,ocnnnto,tuuril

rcodupoaauue. ITouexoycmoiiuueroe rcodupoeauue. Kodupoaauue
oruu6otc. at4un owu 6 o rc. B o s u o a cu o c tilb ucnp a6 r e H un ou,tu6 o rc.

Co4epxanue rr pa KTrlqecnr{x 3aHqruft no AucrlurrJrrrHe
Pasgen 1. M
Cogepx<aHze

a n oro6paxeHuq.
KTHqecK[x zanxruit.

c ucnpagJxeHueivt.



5)

3) Ie

r0) @

14) Me

t6)

B)

nodu.ttotcecmaa. tuaepaMM.bt Beuua. VnuaepcanaHoe MHoJrcecmao. O6xeduuetnte
Ifepeceveuue MHoJrcecms. Pasn'ocmu MHo)rcecml. Cum.nempuveutan pasHoctlxb

Te op emurc o -uH oJrce c n1G e uuut e np e o 6p as o B aHun.
Hutt. O6pas u npoo6pas npu omo6paJrceHuu. Kou,nosuqun onto6pacrceuuil. Tunur
uu,

HapHbre oTHoIIreHuq.
npaKTnrlecKux gangtufi .

npousaedeuue MHoJ{ecme. Buuapubre onlHorueuun. fparluqecKue cnoco1u sadauust
6uuapu o mu otaeuuil. C a o itcme a omu oue uuil.

4) Cne bte 6uuapuarc omHourcHun. TpausumurHocmb u peQnerccurHocmb omrtouteuuil.
IKBUB aJteHmHocnlu u p a:s 6ueuu etyLOmuorue ue eKtuaalteHnlHocmu. Censu uecrcdy ontHorueHuew

M,HO)tCeC

ue cmpozozo nopndrca. Omuoweuue Hecmpozozo nopndrca. Vnopndoveuuue
coom6emcm6un. @yurtt4uouatuuute ontHoLueHutr. Omo6nocrceHutr.

P

ue sadauu. Pasnetqeuun, pasMeLryeHun 6es nocmopeHuil. Couemauun.
p06eHCm.6o.

Coqemautn c

Pa:ae,n 5. T

PasaeJr 3. A feOpa Jrofr{Krr.
Co4epxcaHue r{ecKI,IX saunruir.
6) Onepa uad BblcKa3btlaHuntvu. @opmytttut anze6put nozuKtt. Ta6nu4ut ucmuttHocn,ru.

nI - H o c mb Q op a'ry n. P ae u o cunu u u e np e o 6p as o 6 aH utr Q o p ntyn.
7) @yurc anze6put ttozuKu. Ta6nuuuoe u aHaralmuqeacoe sadauue 6yneeux Qyuru,pil. Peaausatlun

Hopuaau
cl1yurc4uil 4yJtaJv.u.,\e oirc ma e uu ut e cpyurc4uu.

cPopnu. [H@ u RH@. Coaepu.teuude Hopn4cutuuarc rpopuu. CIHI> u CKHcD.
AIz nocmpoeHun CAHQ u CKH@"

9) Muozo,l u )Kezarrcuua. 3amrcuymbte ruaccbt rftw.mquil arce6put Jtozut(u. Knacc Ps v eto csoficrsa.
Knacc P 1 ero csoficrsa. Klaccu llocra Z rz ,S. I{nacc M u ero csoficrna.

norHoma. Ironuute cLtcrTt€MLtt $yurcquil. Kpumepuil Irocma Qyurc4u,ouanuuoil
norHombt

PasleJ 4. MeHTbr rcou6lrnaroprroro aHaJrrr3a.
paKTrzqecKVx :aHsrrafi .Co4eprrcaHne

I I) Ocuoau aKcuoMbt rcotr.6uuantopurcu. Ilpocmeilu,tue rcon6uHamopHbre

1) Muotrcec

M.HO)lCeC

2) Omo

Pa:ae.n 2. B
Co4epxcaHue

MHOACeC

Co4eprcaHne
l3) Ocuoauur

Onepat4u
CXCM.

OCMOGH

pacK.

Pa:4en 6. Oc
Cogeprnauue

rcodupo-

lB) Rodut c
Mt(n).

Omuouteuue
aaee6pa.

l2) Ilepec u. lpaQuuecrcoe npedcmaanemue nepecnxaHoGoK. Irluaepcuu. f'euepatpn
Caoilcmaa 1unouuatrcuatxnepec . Euuott Hwomoua. Euuouuaruuute rcoeQtl1uqueHmu.

HN'LO6,

un rpaQon.
paKTuqecKprx z an r.ruft.
noHnmufl m.eopuu zpacpoe. Tunu zpaQtoe. Mampuuuoe npedcmaaneuue zparloa.

uad zparftauu. Ilocmpoeuue zpa(toaarx uodeneil enexmpuuecKux u Ko^4Mym.aquoHrrbrx

Kue xapaKnxepucmuKu zpaQa. Onpedeneuue qeHmpa, paduyca, duauempa, ueduauut
zpacpa. P, rueHue JquHllJvlaKcHam s ad aq pa3MeweHutl.

I5) locm mb u cBtt3Hocmb. Oruredeneuuet KoMnoHeHm
depeeuee c LtcnorbsoraHueM noucKo a zny6uuy u

cBtsHocmu. fiepeeun. Ifo<:mpoeuu.e
LuupuHy. Anzopumuat nocmp o eHusr

Kpanxua zo ocmoqa $GerueHHozo zp^Qa.
ue silnepoaau u zcr,r,twhruoHorbtx UUKI0G u ucnorb3oqaHue OaHHbtx 3aoau 6

Perueutte sadau, ceodnwuxcn rc sadave onpurxouce x. Anzopumttu pqcKpctcKu zpaQta.

TeopuH KoAlrpoBarrI{rr
pa KTur{ ec KHx g aa xruit.

un. HepaaeHcnllo Marcuuanaua. On,rnwwanuuute rcodut u ux ceoilcmaa.
npaqJteHueM r oruu6ott. Oqeurca Qyurcquu M,(n). Kodur XeMMuuza. Otleurca (tyu.ru4uu

Co4epxaHu e la6oparopHbrx :ianqruii rro A rrcqrr rrJrr{H e

PasAeJ 1" n oro6paxeHun.

17) AnQaa rcodupoaauue. Teopeua Maprcoea o lsauJvtHoil oduosua,tHocmu aacpoeunutozo

Co4epmaHrae HbIX 3AH'TIIH.



3) I4c

4) rr

7)P

B)

o6pa:osare,r

I) Moden ue oa-nBHbtx onepat4uti dnn day.u tntcJtolbtx MHoJrcecml. IJenu pa6ombt: usytteHue
M.HoJrcecmG; paspa6omrca
uad drsyun te)LretutbtM:tl

cn LtucneHHozo uo)enupoaautn ocHatzHbtx onepatluti dnn
il npoepattuut dnn BbrnorHeHun ontux onepaquit

HapHbre oTHolIIeHuq..
la6oparopurrx saHsrrfi .

ue MampuLlut 6uuapuozo onlHotueHu,t. Irlsyveuue cnoco1oe uucneHHozo nodenupoaauun
1uuapuoeo omHorueHutt. Paspa6onuta KoMnbromepuoti npozpaMMbt dnn noctnpoeutn
1uuapuoeo omHouleHun dnn dayx sadauuutx uucnorbrx MHoJrcecme

M.HOJtceC

Pasaer 2" B
Co4epxaHne
2) IIoc

14

Manxpu

P
ue caoilcme 1uuapuutx omuouten,uil. Ilsyueuue caoilcma 6mapuutx

KoMnuomepuoit npozpaatuu dnn. ycmcrHozreHun caoilcme 1uuapuutx
omuorueuuit.
omruorueuuu,

sadauu c noMoulbn Manxput4bt.

Pasaer 3. A reOpa JrofHKrr.
Co4epx<auue paropHbrx gaH.s'rufr.

onepaLl
ue ma1nuqut r cml,lHHocmu. Asyueuue cnoco6oe ntodenupolaHun 6asoewx Jtozr.4qecKr,lx
Paspa6omrca Ko.r4nbtomepuoil npoztpoutvrbt arnloM.amuu cKozo nocmpoeHa;r tna6Ltut4

6) feue
P

sHaueHu

Pa:4en 5. T
Co4epxaHne

P

noucKa
npozpatr/t

UCMUH mu cpopnryn aaze1put noeuKu.
5) Muuunt 6yn e awx Qyu rcquit u e mo d ou rcatrtm Kapu o. I4syu e uue o c o 6 euu o cnte it uuuu.ut ts ut lut t

Pecrnusa4un uemoda dnn 6yneaatx rpyuxlluil om mpex6yneawx rcquit uentodou rcapm Rapuo.
nepeM.e

Pa:4e.n 4. MeHTbr lcom6nnaropHoro aHaJru3a.
Co4epxauue opHbrx zausruit.

pasueu\euuit. I4syueuue cnoco6oa uucreHHozo uodenupoaauun pas.tteu4euuil.
KoMnbrcmepuoit npozpauuur dnn eeHepaquu scex pasMeu4euuit dnn sadauw,tx

nap aue mp 06 s reKcut{o zp aQuue cxou nopndrce.

rpaQoe.
paropHbrx sassruit.

7epuuH zpacpa. I,Isyueuue npuHr4uno6 npaamauoit pacKpacKu Tepruun zparla,
npo?pcltutMbt pe%eHun entoil sadau,u Ha ocHoge nocnedoeamerbHozo ct,,tzoDun,r^4.a.

ue Kpamua[truux uapwpymoB no a"xzoputnr/ry f,eilrccmpu. I.Isyueuue anzopumM.o8
:pamuaitruux Mapupymos Ha rc7e,weHHbtx zparbax. Paspa6omrca KoMnbromepuoil

p e atu3yroule il anz op umu ! eilxcmp u.
Pa:ael 1. Bbr TeopHH KoAnpoBaHuq.
Co4epxaHue
9) Ifocmpoe

a6 op arop Hr tx z au sruit.
ue rcoda Xarlfunaua. I4syueuue /tpuHquna ctcqmun uH(popMa4uu no alzopunwlt

qlry?opunxM XacPrluaua c nocrtnpoeHuel4.P aspa6ontrca npo?poMubt, pearrcytou4eil
depeaa.

5. OEPA3OBATEJII,HbIE TEXHOJIO|I4II
B npeno BaHur4 Ancr\Hr.::,LrHst <,f,ucrcpetfiHafl. Mafttel4anluKa>> Hcrronb3yrorct pa:Hoo6pa:Hsre

I'I HTepZTKTUBHbTXTexHoJIOfUA KaK TpaAHIIHOHHbIe, TaI( u c IIpHMeHeHI4eM aKTIIBHLTX H
MeroAoB o6yuen

ArcrusFr pl HHTepaKTHBHLIe MeroALI o6yveunr:
f [rroBar AlucKy acn fl, (ace nparcruLrecK.fl e sauxrHl),
A anrz3 cHTyarlnfi (nce [paKTr4qecKue zanxrux);
P KOHKperHbrx curyatluit (lexqnouusre 3aHflTvtfl; BCe frpaKTaqecKHe saFr.srar{);
v BHeBafl auS$epeuqLrar1lz,s. (xornpolrubre Meporpr4 nux);
P B MUUrbrX fpynfiax (Bce rrpaKTr4qeicKHe 3aHfl"tzfi.).

HbIE CPEACTB A [JIfl TEKYIIIB|O KOHTPOJI.fl YCIIEBAEMOCTTI.
fIP OME TTYT OTIHOI4 ATTE C]IAUI4II fIO I4T OIAM O C B O EIJU;,A

culIIIJII4Hbr I4 yqEEH O -NIB T Onr4rIE CKOE OE E C IIEqEHV E
CAMOCTO.flTEIbHOTfr PA.NOTbI CTYNEHTOB

TercyrU uii Ko HTpoJr b yclreB aeMocrrr cryAeHToB

IIpu *repnr,rfi nepev eH r, Bo rrpocoB n pefi run r-rconrpo.nrc .I{b 1

6. OUEH



1.

)
a
J.

^B,A\8,[nr ruu B saAanzs I nafiru Bce efo rro.rMHo)r(ecrBa.

(A )LC = AL(BAC) , (A\ (B n C) = (l \ B)w (A\ C) .

arb lrzaf paMrusr B euHa, r4HTeplp errzplroruue .qoKa3 aHHbre paB eH crB a.
Marepr4r 5 pa:luunr,rx rIBeroB. cxoltxo pa3nr.rrrHbx rpexnonocurx slaron
o:.uart ?

12 paizttu-rm,Ix AI4cKer. Cnoru'xo cuoco6oe 3arroJrHeHr4r xopo6xu lls Arzcrer c 6-

LI3 VI.

,{aurr rr,r

Av B,

Aox

Hapraco

Irlueerc
MOXHO

Irlueerc

[auu rra

Aw B,

[ru v
{oxa:

orxecrsa A: {1,3,5,7 } u B: {2,3,4,7,8} . Hafiru
B\A, AAB

oxecrga A: {2,3 ,4,6} u B: { I ,2,4 ,7 ,8} . Hailnu
B\ A. AAB.)B,A\8,

ecrBa B sagauux 6 nafiru Bce ero rronMHolr(ecrBa.

4.

IO OTCe u, ecrv n xopo6r<y Mr,r yKnaAbrnaeu a) 6 rurcxer u3 rzMerouluxcr, 6) 4 4zcrerr,r
rTlr{xcr ? (pacuono)KeHrre Ar4cKer n r<opo6xe cyrqecrneuHo).

6.

1

8.

(Aa
paBeHcTBa:

)L(A^ C) = A o(BLC) 
,

A\(A\B)= AoB.
Hapu .4lraf paMME r B euua, lrHTepnp elr,rpyo rqfle AoKa3 aHHbre paB eHcrB a.

flpumepnslfi nepevenb BorrpocoB x pefirnur-xonrpo.nro J\b2

2.

1. Haitlu Jracrr, olpeAeneHun, o6lracTr gua.leHr,rfi, R-1, R.R, R.R-t, R-l.R AJUr orHoureHrI'
R:{<x, I x, y e D u x*y < 0), r4e D - rr,ruomecrno geficrBr.rreJrbHbrx rruceJr.

6. Ha o6lacrr onpeAeneHux, o6rractr sHa.reHzfi, R-I, R.R, R.R-I, R-l.R 4nx
zx R:{<x, y>l x, y e l-n12, nl2]u y > sin x}.

4. 8.

, qro AJrr ruo6rrx 6uuapurrx ol.rorueHrzfi
(RrUR )-t:R1-1UR2-1

, r{To ecJrrz orHorrreHrrl R1 u & peSner<clrBHr,r, ro peonexcr4BHr,r t4

Rr U Rz" R1 I R2, R1-1, R1 ' R2

5. 9.Ha oxecrBax N z NxN olpeAenr.rM Rn., cle4yrorquvr o6pasou: <a,b> e R,,, <> (a-b)
Aenv"rcfl m (m>0). ,{oxa:aTb, uro R* flBrflercfl orHorrreHr.{eM 3KBr4BaJreHTHocrr4.

llpuruepnufi uepe.reub BonrpocoB n peft.runr-rcoHrpolro Ib3

OTHO

IIOJIHbIX

pa3nr4qH

Cxo"rmro
Crom,rco
ONIIH I{3

1.

)
aJ.

4.

J.

6.

1

B 6u6n 5 yve6nuroB feoMerp uu, T - TprzfoHoMe -rpLrv, 4 - anre6pr,r. Cr<onr,r<o
MrrJreKToB y.re6nur<on Molr(Ho coorasvrb? (Bce exseunn-spbr crrrrrarorc,a

Mr{).

cnoco6oe pa3no)rfl4Tb 10 oAunar<onrbx MoHer no AByM xapuaHalr?
cnoco6oe pa3no)Kr.rrb 10 omanaroBrbrx MoHer rro rpeM KapMaHaM rar, uro6rr uu

aHoB He 6su nycrr,urr?
floc r CKH@ Syurcquu, sa4aunofi $oprnaynofi

= ((xy -> z) l(yx)) -+ (y @ z) ..f (x, y, t
llocr CAHO Syurquz, :a4aunofi cro:r6qorr,r sHaqeHrzfi .f (r,y,z) = (1,1,0,7,0,0,1,0).

rroJrrrHoM Xeralxzna 4ru $ynrc\uu us n. 20flocrpo

flo ucxo ft uarpzqe cMe)KHocrlz M norrrpoltrb r{epre>r rpa$a, cocraBr.,rrb Marpuuy

I{HII ocru H zcrrrzcoKpe6ep.
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2.
aJ.

4.

5.

6.

7

8.

9.

10.

11.

\2.
13.

14,
15.

16.

11.
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19,
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24.

25.
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r,r AeKapToBa KBaApaTa.

oro6pDKeHr.ru. o6pasu v npoo6pa3r,r 14 r.rx cBoficrBa. ocuoeHr,re rrrrrbr
ii. KoNtnoguIII4s oro6pall(eHplfi. l\,ccoquarrzBHocrr, KoMrro3rruura. Kov.nosuuuq

O.[HOTI4IIH oro6pax(eHr4fi. o6paruuocrr ) oAHocropoHH{f, o6parnuocrr,. I(pzrepura
o6parurr,r IT oAHocroponsefr o6parnvocrz.
Muo bre orHorreHr.,r-tr. Eynenrr otreperuvr4 HaI

Mer(yrorl Haa arrecrau[q I o r{ToratM ocBoeHrrfl A HcIInrrJrHHSl (erc:aue u).
Ipumepuufi nepeueun BorrpocoB K oK3aMeHy

MHoII(esrBa, [ycroro MHo)KecTBa. I(nauroprr" flo4unoxtecrBa. Cuoco6r,r 3a[anrrt]

6 ecxoneqnbre MHo)r(ecrBa. MorrrHocrl MHo)r(ecrBa.
MHo)ICecrBaMw. iluarpat,m tr B e uHa.

npoIr3BeIeHI4e MHO)KeCTB, AeKapToB KBaApaT nporr3BonbHofo MHo)r(ecTBa.
prrMepbl. 3anucarr $oprraynu, tBblpDl(arcu{r4e qprcJro gJreMeHToB AeKaproBa

Eylenr,I MarpIrIIbI Ir orHorrleHnfl. Ha KoHeqHbIX
orHorreHus. Ceoficrea 6rnuapnrx

o cTb, aHTI4CT,IMMeTpUqHO CTb, Tp aH3i II TITBHO CTb.

3KBI4BAJIEHTHOCTI4. KIACCU 3X:BI,IBAJIEHTHOCTII U VX CNOfiCTSA. @ArrOP-
Ornoureuut [opsAKa. Ynop-r4oueHHbre, rzuefino-ynop{AoqeHHr,re u qacrvrrHo-
bIE MHO}KECTBA.

LrJ{ r4 orreparlr4r4 HaI HuMrl Ta6luqa rzcrrrHHocrrr.
re6prr BbrcKa3brBauprfi . Pasuocr4Jrr,Hocrb @opnayn. Teopeua o

PABHOCI4JIbH 14 IIONCTAHOBKC"

Pannocun sre npe o 6p a3 oBantrfl. @ oprr.ryn. O crr rls Hrre paBHo crrnbHo crrr.
Jleuua o rle cJroB AnrrHbr m n arQanure r,r3 r 6yxn.

MHOx{ECTB,

Konequue
Onepaquu

,{exaprono
flpueecru
rrpo143BeIeH

llousrne
oro6pax<en

ornourenufi
BunapHue

cI4MMeTpr4r{

Ornorrenr,r
MHO}KECTBO.

ynoprAoqeH
Bucxa:u
@oplrynrr

PaHr $opu
!noficreeH

orHorrreHr4rMr4. Eynena anre6pa
MHO)KECTBAX.

orHourenzft: peSneKcrrBHocrb,

nrr. PaeHocr4JrbHocrb Sopnayn n 6y.tenrrx Sopuyn (reopevra).
ocrb B alre6pe JrofrrKt4. 3aroH 4noilcrnenHocrr{ (reopevra).

O6rIIufi n
llpznquu
(DyHxqraz

qun 4nofi crBeHHocrrr (reoperraa).
crBeHHocrr4 g'ns 6ylenrrx Sopnryn (reopevra).

re6pu JrofrzKr{. 3aAaune (f ynr<qnu fr oprraynofi . Hopnaanr,nrre @opnu.
Arropurrrarr ocrpoeH[q coBeplreHHbrx HopManbHbrx $opr.
Teopeua o

Teopeua o

KOH:bIOHKTI4

llolurre c

o)r(eHr4r4 Qyurcquu anre6pu Jrorr.rKr4 rro [epeMeHHbrM.
nepurenHofr Arz3:broHKTr4nnofi noprr,ralr,Hofi (f oprue z coneprueHnofi

uoit nopualrnofi Qopue.
uu Qynrquft.flpvrwepbr nonr{brx crrcreM SyHxrlzfi (c

AOKa3aTeJI eoru uoluoru).
3anrHyrsre crt $yHxqufi a-nre6pu JrofrrKr4.
Knaccrr S rcqula, coxpaHqroulHx HoJrb r4 eAr{Ht4rly. Teopelrtr o 3aMKHyrocrr4 KJraccotB

P6 z P1. Teo a o Qynrqzlr He coxpannorqefi HoJrb. Teopeir,ra o $ynrquu, ue
coxpaHq elr,rHr4rly.
Kracc cav HHbrx $ynxqufi. Teopena o 3aMKHyrocrlr Knacca S. Teoperraa o

HecaMo-nBo crneHnofi Qynrqzvr.
Klacc urrx Syuxqufi, Teopelra o 3aMKuyrocrr.r KJracc M. Teopelra o

HEMOHOTOHH $ynxqzn.
flolzuorr,r

Xeranlcuna.
eraJrKlrHa. Teoperraa o [peAcraBrreH;krn QyHnquu B BHAe noJrr4HoMa



26.

27.

28"
29.

30.
a1JI.

JL.

33.

fIe

34. Ilpocrefiru

36. Teopenra o
37.3fineponu
38. Teopenaa o
39. llocrpoeuz
40. Oprpafu,
41. f alrranrrou
42. flepeasxu
43. Paslerlqrc
44.fllocxue u
rrnaHapHocTr,r

46"

47.

48. Teopenla o

50. Anropuru
51. Oupe4eneH

Ozurre
52. Anropraru
53. An$anurH
54. Ceoficrso n

56. Hepane

CBOIICTBOM

58. flonqrue o

61. Anroparn

1,

2.
aJ.

4.

5"

Kracc lzs
$yHKrIzn"
Teopelra ll

Pa-sNrerqeH

Coqeranuq
Paz6ueuux
MeroA eKr
Onpe4elen

Irl:onaopfru:

coe-AIzHeHI4t, I

55. Herpunraanr
KOIrrpoBaHrr

57. Teopenaa o c

oe pa3nor(eHrze KoAoB B
HA ONHO3HAIIHOCTb.

Maruzlaua. Teopeua.
tuecTBoBaHr4r4 83 aTZMHO

urx (pyurquft. 'Ieoperr,ra o 3aMKqrrocrr,r KJracc L. Teoperr,ra o nelunefinofi

a o Qynrquonaltnofi rroJrHore alre6pu norrdKr4.

u rlolcraHonxu. (Doptryna An.rr .Bbrqr{cJreHr4 fl. Lrucra flepecraHoBor(.
r. oprrayn a [ns. Br,Iq[rcJreHr4 f. rrLtcra pasnrerqenuf .

O oprrayna Ar-g B brr{ucJleHlr.f, rrncra co.reraHr4ft .

(Doprrryna AJrr Bbrrr[c rreHVA -tkrcra paz1veuuft.
.reHufi H [cxffo.{eHr.rfi .

x rpa$on, ilx [peAcraBJreHr{{. Marpuqsr cMe)r(Hocrr.r z unqz4eHquft.
rpa(pon.
rrrrrbr rp a(p o n : rr o JrHr,re, AByAonbH r;re, p ef ynspHue " on ep aqzz o 6:r e4 vr]gleHr4fl,,

IIOJIHCHI,I{ .

35 , Mapurpyru rlerrr{, npocrr,re ueru, rlt4rcJrEr. CassHocrb rpa$a.
ac.ne pe6ep n rpa(fe 14 ee cJreAcrBr{e.

u. Jlenaua o cyuecrBoBaHuv rltrKna n rpa(fe.
xo.4l4Mr,rx r4 AocraroqHbrx ycJroBvxx rpa(fa 6rrrt slilepoBbrM.

sftnepona rlr4Kna.

oprpaQon.
rpa(f sr. Teopeua [upara.

ceoficrea" OcrosHoe AepeBo, rlr4K:nuqecKufi paHr rpa$a.
MHo)r(ecrBO, pa3pe3, Mocr. Alropuru Kpacxana.

aHapHbre rpaQrr. Teopeurr o neo6xorr4Mbrx 14 rocrarorrHbrx yoroBr4sx

45. Teoperrla 3fi o coorHorrreHur4 rrr.rcJra rpaHeii, pe6ep r.r Beprxr{H n rpafie. Ee o6o6uenue
HA HCCBf,3H

Teoperrau o

rpa(pu.
eoficrnax uraHapHbx rpa$on: qrrcJre pe6ep, crerreHrz BeplrprH.

Pacrpacra
rpaSon.

ptrrr4H n rpase. Xporr,rarn.recKoe rrr.rcJro. Pacrcpacxa upocrefiurax rr4rroB

KpacKe rlpolr3Bonluoro rpaoa. TroopeMa o pacKpacKe nnaHapHoro rpaQa.
49. Haxoxaeuu xpoMarulrecKoro qr4cJra Ans [polr:] BoJrbHoro rpa(f a.

KCTpLI.

rroroKa B cerrd. flpocroe cerreHr.re pr BeJrr,rsrrHa efo rrorora. Teopeua @opAa,

)KAeHI,I,'I MaI(CI,IM aIJILHO f O II OTOKit B CeTLI.

Ko4r{poBaHrae. O.4uosuaqHocrb Ko,4r.ipoBaHr4.rr.

uxca. Teopenra.

cxeMe Ko/{[poBanua. AlropurM npoBepKr4

oAHo3HaqHoro KoAI4po BaHns, o6laAaroruero

59. [epeno n:az
60. Hacuuenno

IIpn
Onpe4en

Onucanz
Or,ucanu

Aax c Mrr Hr4MaJrbHofi rz:6rrroqHoclrbro.
HO OAHO3HaTTHOTO KOArrpoBaHr4s U Onepauurr Ha HeM.
v npr.rBeIeHHoe KOAOBbTe AepeBbr.

vtfl, lr.oila c MI4HIrMaJIruofi zr6rrrorlHocrbro.

ll [epeqeHb BorrpocoB K 3arrery (nepearrecraquu)
HI4e efilepona qr.rKJra, afil,epona rpa$a. Teopenaa 3fircpa Ans

opveHTr.r HHoro rpa$on (6es 4orcasareltcrna).
p eKyp cr{BH oro anropr4TMa [o crpo enu.[ sfi rep o B a rlrrKna.
anroprzrMa [efixcrpu Haxo)KAeHrrr MrzHr.rMaJrbHofo nyrlr Mex.4y AByMt

IIpor.r3 bHbrMrl Beprxr4HaMr{ B HafpyxeHHoM opr4eHTrrpoBaHHoM rpa@e.
Onracanu aJlropr4TMa @opaa BelnruaHa Haxolr(.4eHr4g. MvtHvtMaJrbHoto rryrH B

B3BEIIICH oM oprreHTrrpoBaHHoM rpa$e.
On IuIe OpVOHTI4pOBaHHOTO AepeBa, JIeCa.



6.O

cneAyroLrIHe

2)

3HaHHU A II

1I.

2.

J.

4.

5. [Io

12.n

14.
15,

16.

17.

18. On

6.

7.

eHLIg, KOpHS, IIOTOMI(a Beprrrr4Hbr, npeAKa Beplrr{Hbr, JrlrcTa, r(ycTa
poBaHHofo AepeBa.op

7. Onpe4
opr4e

BeprlrlH
8. Kaxoe

Cnoco6
OcuoeH
o

nocTpoe
Kaxue
Oco6en
flon-srz

eHr.,re BbrcoTbl opI4eHTr{poBaHHOrO
poBaHHorO AepeBa, BbrcoTLI Beplrlr,rHbr

opI4eHTr4poBaHHOf O AepeBa v.
opr4eHTr.rpoBaHHoe AepeBO HABr,rBaeTcq

pOBaHHOe AepeBO Ha3LIBaeTCt IIOJII{bIM.

AepeBa, rny6uurr Beprxr.iHr,r v
opr4eHTVpoBaHHOfO lepeBa v, ypoBHq

6zuapHuu. Itar<oe 6unapHoe
opre

9. Orucau e anropr{TMa Kpacxana rrocrpoeHr,l.fl Mr4Hr{ManbHofo ocroBHoro AepeBa.
brBaerc.fl ur4KJroMarrrr{ecKr.rM r{r4cJroM rpafra G. qenry paBHo Ko.[r4qecrBo10.9ro H

0y"aa brx rlr.rKnoB rpaoa G(V, E)rrpu ruo6ou QznczponauHoM ocroBHoM AepeBe
T - /1,/t - \,,

Carvr ruan pa6ora cryAeHToB tlo AlrcqrirrJrzue <<fiacrperHa.rr MareMaruKa) BKJrroLraer e ce6n
NE{TEJIbHOCTH:

l) npo y y.re6noro Marepr4ana rro KoHcrreKranr, yve6Hofi u uaywtoitnr.rreparype;
Ky K npaKTI'tqecKI4M 3aHflTLtflM, rpe6y'rouryro coBMecrHofo BbrrroJrHeHu.rr MulJrbrMrr rpynilaMs

cTyAeHToB paccM bIX HA IEKUHSX METO.trOB.

3) no Ky no BceM BIIAaM KoHTpoJIbHbIX N4eponprrxrt4i, B ToM qlrcJTe K TeKyqeMry KoHTponrc
yToqHoU aTTeCTaUHU.

Ilpnrvr bIId nepeqeHb BonpocoB, paccMarpr{BaeMbrx rrpu caMocroqreruHofi pa6ore cryAeHToB

fIoH pa3or,reHr4s r,r noKpbrTr4s MHor(ecTBa.
Onpe eHI4e npqMoro npoI43BeAeHIzt MHo)r(ecrB. BtrqzcleHr,re MoruHocrrr rD_f,Mol.o
rrpo143 tls KoHeTIHbIX MHo)I(ecrn, MoIqnocrl4 Koropblx Iz3BecrHLI.

6znapHoro orHolrleHut. flprauaepr,r 6nnapHrrx ornourenzfi. A.nropartr
rrJr MaTprlqbr oTHoIIreHu.fl

3AnaHkIg. MHO)I(eCTB.

oneparlau HaA MHolr{ecrBaMrr. [zarpaiunru 3finepa-Benua. csoficrea
HA,II MHO)KECTBAMV.

IrIeHI4t Ha3blBaror peQneKcIIBHbIMrr, cuMMerpuqHLIMI{ Ir rpaH3IrrIrBHbIMIr. ,

ocrr{ Marprzrlbr orHorrreuufr 4lfl. Tatczx oruolreHufi.
orHoIIreHI,It SKBrrBilJreHTHocrI4. flpulureprr orHorrreHr.,rft sreneaneHuror;ru. gro

CAH(CKHO). Teopeua o cyqerrrBoBaHW CAHO (CKH@).
bI nocrpoeHul C{HO (CKH@) no ra6lzqe rrcrr,tHHocrr{.

nonyqeHuf, coKparleHHoft [HCt (KHO) no Kapre KapHo.

8, fIoH
9. flon

f, KJIaccoM SKBVBaJIeHTHocrI4, czcreuorZ KJraccoB gKBrrBaJreHTHocrr4. Ceoficrea
KJIACCOB KBI4BAJIEHTHOCTII.

olH orrreHrzf, rroprlKa. flp nru eprr orH o rrreuprfi n opx4ra.
3aMr,rKaHrrr orHorrreHzfl. Alropuru rpaH3rzrr4Buoro 3aMbrKaHVs (a,rropurv

KOH:T,IOH

Vopuranna)"
1 1, lloH zurre6pu JIorI{KIz, $ynxqzu anre6prr Jroft4Krr. llpanzna locrpoeHr{x,ra611ut1st

UCT'IH H Kaprr,r Kapuo.

Soprraynrr alre6prr JIoIIzKI4. Ynapnrre u 6uuapvue [ofr4qecKr4e orreparlr4r4.
llpuo JIO f I4IIeCKI,IX On ep auI4 Ir.

13. llon slerr,renrapnofi Ar436roHKrlt4rr (xonrronnquu) $opnayn, A[3broHr(Trrrnsofi 14

usHofi HopManbHofi (f opruofi .

floHs
Amo
Arro
Onpeg ue rpaQa, cMe)r(Hbrx pe6ep, c\,re)r(Hr,rx BeprxrrH. rlro ogua.raer Bbrpa)r(eHrre
"pe6po IITTIeHTHO sepulnualr"?

r4e opI{eHTIzpoBaHHoro, HeOpI4 eHTIIpoBaHHofo, cMerIIaHHoIo rpa@a.
Kanonz rrpeAcraBneHr.re HeopueHTr{poBaHnoro rpaS a (Hapracoearr upnuep).

19. floHsrrae Irycroro rpaoa, uylr-rpaSa, TprrBr4aJrbHoro rpa(pa, rpafra c rrerJr.sMr4,
MyJTbTr.l lpocrofo rpaoa, 6ecxoue.[]oro rpaoa (npzne4zre npr.rMepbr Kax(Aoro B

BIIAC ).
20. r{ro nas Baror loxalrnofr creneHblo BeplIIIHbr rpa$a. llonsrue nonycrerrenvt trexoga" u

[eHr, 3axoA a" arr. opr4enTrrpoBaHHofo rpaQa, llousrze cBr3Horo rpa$a.
.'rony



21 " llepe r4Te Bo3MoxHbre cnoco6u 3a4aHr4fl rpa$on. Kan Qopvrupyrorcr Marpr4rla
u oprreHTrlp0BaHHofoqvr.r, MaTpr.Iua cMelKHocTr.{ .4Jrs Freopl4eHTr,rpoBaHHoto

rpaQon.
22.I{arcue br Ha3brBaror ueouopour,rlrz:. flpunecru anfopr.rrM cpaBHeHr.rfl rpa$on,

Hbrx Marpr,ruaMr.r cMelKHocrr4, r{a npeAMer Bbu{BJreHrrfl.vx u:olropouocru.
23.lIyru

MapIIIp
fu B Heopr4eHrlrpoBaHHoM (opneuruponaHuou) rpaQe: onpeAeneHr{e

.4nlrHbr Maprflpyra, Maprxpyra rluKrr4qecKoro, qerrr4, npocrofr uefrrlr, urrKJra,
rpo UI,IKJIA.

24. Vro nou Maercr no4 o6xo4oN,r rpa$a. Onur;anue anropvrMa o6xoAa rpa$a n rny6zny.
25.On ve cBr3Hofo Heopr4eHrr.rponauuufi rpasa. r{ro Ha3brBaerc.f, KoMroHeirrofi

Heoprl eHTr4poBaHHof o rpa$a.
I4e Cr.rJrbHo cB.rr3Horo rr oAHocTOpOHHe CBfl3HOfO Opr4eHTr4poBaHHOrO rpasa.

Kouuon culrnoft cBs3Hocrr.r rr oAHocloponuefi cB.f,3Hocrr4 rpa(f a.
27.Hro ec orHoIIreHI4e AocrI{r(I4Mocrl4 3ianaHHoe Ha rpa$e. Csoficrea orr{oilreHrzrr

AOCTI{ Mocrr4 Anr HeopueHTr.rpoBaHHof o lr oprreHTrrpoB aHHof o rpaSon.
28,llon oTHollreHut AocrI,I)KI.{MocrI{ Ha MHo}KecrBe KoMIIoHeHT cI.,IJI6Hoii ce_sgHocru.
29.3al'a:c^ue Marpl{ubl cBfl3HocrLI Ans Heopl4eHTr4poBaHnoro rpa(f a, Marprrrlbr o4Hocr:opouHeil

CB,fl3H Anfl oprzeHTr{poBaHHofo rpa(fa, Marprzrlbr cznrnofi cBf3Hoorrl rns
op14e BaHHoro rpaSa.

30" Merp xapaKTepr{crr.rKrr rpason: orpeAeneHr.re paccro-rHr4r Me)r(Ay BeprrrrHaMrr yr

IIH

26.On

LltiB

CBS3HOM

3 1. llonsrz
roqrofi

34.Onncau
35. Onracan

IIpor43Bo

36"Onucag

Heopne

38. Onpe
opr4eHTrz

39. On
opr,reHTr4

40. Onpe4en
opr.reHTrr

Bepur{H
41. Karoe

32. r{ro Baercf, Beprrrr4HHofi u pe6epHofi cn'lgnocmro rpa$a.
33. Onpe r4e efilepona qr.rKJra, efi.n:epona rpa$a. Teopeua 3finepa ilntr

HeoprreH HHoro rr oprr eHrlrpoBaHHof o rpa$on (5es 4oxa: arenrcrna).

cBr3HOM rpaQe, Ar4aMerpa cB-f,3HOfO rpa$a, 3KcueHTpr4}nre-ra BeprxhHr,r v B

rpaS e, p aIVy ca rp aQ a, qeHrp zurF,H ofi nepuruulr.
TOrrKr.r coqreHeHr.rq, Mocra n 6noxa. KorAa BeprIrHHy rpa$a Mo)r(Ho cqr4Tarr)

flBnflercfl 6loxona.qreHeHr.rs. Kar<oe pe6po cqrrraerc)fl MocroM. Karofi rpa$

peKyp crrBHof o anropurM a rro crp o eHr4{ edlep on a qr.rKna.

anfopr4TMa [eftr<crpu Haxo)rq4eHrr{ Mr,rHr4ManbHoro ny'il4 Me)KAy AByMt
brMr4 B eprrrulraMkr B H af py)r(eHH o M op r{eHTr4p oB aHHou rp a(f e.
antopr.rrMa @op.ua EellvraHa HaxoxreHrz{ MrzHr.rManbHoro nyrr4 B

B3BCIIIEH opr'r eHrrrpoBaHHoM rpa(p e.
37. On Hr,re Heopr4eHTrzpoBaHHofo AepeBa. Vro

poBaHHoro cBr3Hofo rpa$a. 9ro Ha:rrsaercrt
r4e opr4eHTr,rpoBaHHofo AepeBa, neca. r{ro

Hr,Ie BbrcoTr,r oprreHTrrpoBaHuoro
BaHHO|O lepeBa, BbrcoTbr Beprrrr4Hr,r

Ha3LIBaIOT OCTOBHLIM IepeBoM
Heopr4eHTrrpoBaHHbrM ne0oM.
Ha3brBaeTcr ocToBHbrM AepeBoM

AepeBa, uy6uHrr Bepur,rHr,r \/
oprreHTr4poBaHHofo AepeBa v, ypoBHt

BaHHofo cBr3Horo rpa$a.
vg. KopH{, IIOTOMKa BeplIaHbI, IIpeAKa BepIIII4Hbr, IfirCTa,
BaHHOrO,4epeBa.

KycTa

opueHTr,rpoBaHHoro AepeBa v.
opr,reHTr4poBaHHoe AepeBo Ha3brBaercl 6vnapnrru. Karoe 6nuapuoe

oprreHTrr HHOe AepeBO Ha3LIBaeTCt IIOJIHbIM.

OoHl o Hbrx cpeAcrB rnr [poBeAeEMs arrecrarluu ypoBH.rr c(fopuraponaHHocrrr
KOMTIETEHIII{V rrlr4xcr rro AtrcqrlrrnuHe oQopMrsercr or.4eJrbHbrM AoKyMeHToM.

H O -MET OAI4TIE CK OE I4 tr{H,O OPMAIII4O HHO E OEE CIETIE HI4E
Ar4CUr4rrJrr{Hbr

nurooSecuerreHHocrb
KHMf OO6[,CII ELIEHI,]IOCTbrepiTypbr: aBTop,

. H3naTeJrbcTBo

Harrtue B 3neKrpoHHofi 6n6lzorerce
BrfV

7. YII
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8. MA PI4AJIbHO-TEXHI4IIE CKOE OEECIIETIEHI,IE AI,ICUIIIIJIIIHb,I
Ans A3A\r4Ll AaHHOI{ AI4CIII4TInI'IHbr I{MerOTCt CneIII4anbHbIe rloMeuleFrrzfl ilnfl

rrpoBeAeHr.rfl I lerquoHrroro rrirla, za:uxrvit lpaKTnalecr(ofo rl,Ira, TeKyrrlefo l(oFrrpom a
ilDOMET(VTOI{H arrecrarlrlr4, a raK)r(e rroM errleHr.r fl, [lrfl. caMo crorrelruoft p a6 orrr.

llpaxru.r e 3aHflrr.rs rpoBoAsrcs B ayArrropzn (ronnnbrorepHoM rnacce) 5116-3 (ulu
AHAJIOITIIIHOM [blorepHoM I(JIacce B 3aBrrcl{Moc']frl or cerKrr pacnucauwn).

flepe-ren r{crronmyeMoro Jrr4rleH3r.roHHoro IrporpaMMHoro o6ecuerreHr4s:
ord:1) MS

2) MS
3) MS

oint;
Studio.

Pa6ouyro npo

Peqensenr
(I]peAcTaBr{Tenb

flporparrana
MATEMATI{KI,I

flpororcon J\b

3ane4y'roqufi

Pa6o.ras n

oTpeHa u

OT

ApaxeruH C.M.

Ma paccMorpeHa u o4o6peua Ha 3aceAaHuu yue6uo-MeroAr4qecr<ofi xorr,rucczz
H anp aBneH us 02 .03 . 02 (Dyn4 ala eH T arr:'Hafl ran S opna ar krKa Lr

Pa6oqas

flporoxol J\!
llpe4ce4arelr MI4CQLIU

Pa6ouar npo ogo6peua ua

flpororon nx raQe4pu J\!

3ane4yrorqrafi

JIIICT TIEPEYTB EPXNEHI4'I
PAE OrrEIz IIp O f pAMMbI AI,ICUpIIIJTT4HbI

Apaxenxu C.M.

y.re6uufi ro4

foAa

flpororol:ace

3ane4yroqvfi

nra o4o6peHa Ha

uva rca$e4prr J\b

y're6nrrfi ro4

foAa

Pa6o.rar npo Ma oAoopeHaH.a

llporoxon zx xa(fe4pu J\r

My cocraBr4n fopnon B.H
(or4

?eq

o4o6pena

31.08.2020

(lrecro pa6orrr, Ao,rrxHo crr,, (DI4O, ro4nrzct)

Ha 3aoe4anvrur xaQe4pu $usur<v v rrprzKnaAHor4

(OZO, noArllcr)

unQoprilaq14oHHbre rexHoJrofrrr4
3r.08.2020

(ol4o, foruwcr)

3aeelyrcuzfi eApoLr

OT

yve6nrrfi ro4


