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OTII4CAH}Tfi

antlapara
chcTeM; 

_

1. IIEJII,I OCBOEHI{fl AI4CIIUTIJII,IHI,r
[elxuu ocBo eFrH.rr Ar4crlr4nnr{Hu (rr.ro4ynr) iflBrqroTcr :

QopnrnponaHlle y c'ryAeHToB MareMaraqecxofi Kynbrypbr r,r pa3Br{THe JlornqecKorc, MbmJleHr4rT;

rpopnauponanue t[yngaMeHraJrbHbrx suauufi flpn a3yqeHu]rr Borrpo{loa rieoperuxo-MHo)r(ec'rBeHHoro
MaTeMarl4'{ecKlrx o6beKToB, ocHoBurtx npo6lbrra reopau rpaQon .Lr MeloAoJroffil4 ao[oJ'rb3oBaH]tfl
MareMarl,Iqecrcofi lorarct4, cocraBJlflIoulnx reoperhqecrcuii rllyu4aMeHT oIHcanrar $yHnrltroHurJrbrrbrx

o6yueune cocraBJleHurc MareMaruqecKrx Molenefi H ocuoBHbrM MeroAaM pexueHr,rq :iaAar{ Teopulz
rpaQoa, alre6pu Jrot-t,rKH, reopn{r4 6uHapHsrx oruoruesuft uieopnu MHox(ecrB;

- o6yueHne peureHurc TIpHKJIaAHsIX 3aAaq u4reuaravecKfiMpr Merr)AaMr4, pet:tBr.tl{4ro cnooo6Hocru
TBopqecKr.r iloAxoAr4Tb K perueHHro npodleccaoHaJtbHbrx sa4qu.

2. MECTO Ar4CrIr4[Jrr4Hbr ts CTpyKTypE O]trOIrBO
lncquunHa <.,{zcxperHat MareMarnKa) orHocnrcr fr 6asoeofi rracru npodreccaouzur,rloro qut:ra ocnosHoft

o6pa":osarertuofi npofpaMMb,r rroAforoBKr,r (5arcanaepoe no HanpaBneHulo 02.03.02 <d)yn2,ave:araJr;Has
znQoplrarrlr<a u uH$opMauuoHrHble cucreMbl). ,[nr ycleulHofo ri3yqeHur 4aHuofi Alrorlr4[nr4Hr,r cryAeHr AoJtxceH
BnaAer[, o6.ssarerlHblM MHHI,IT\{yMoM coAep]Ka]Ht4s. ocuoauqfi o6pasonarelffrofi nporpaMMbti rro MareMaj|HKe AJrt
AaHHoro HanpaBJIeHI{r (uareuarlrqecKoro analrvaa, auzururn[recxoft reouerpuu, JruHefiHofi anre6ptr). llHarb ocHossr
MareMaruqecKoro aHalrvrga, arre6pu, reoMr3Tpr4r,r, cqBpeMeHHbre reHAeFrirlr4r, pa3Br,rru.fl uu$opuarnrca,
BbIqI4cJII{TeJIlHoft rexHuKlt I,I KOMnbIoTepHbIX rexuolorzi.i. Vmerl ilprzMeHrrr, MareMa.Tar{ecKHe MeroAbt A

BbIqucJII4TeJIbHyIO TeX.HI,lKy Anfl perrreHH{ rrpaKTuqecKnx 3aftaq, flporpaMMr4poBaTr, Ha oAFtoM r43 turFop]rrt\raqecKux
s3btKoB, ttpoBoAlrrb cpaBHLITeJIburtfi aHarn3 napaMelpon. Bla4erb gleMeHlaMn MareMat'HqecKofo alarv3a v
ocHoBaMu aJrropHTMlr3auHH.

lucqunluua $oprvrrapyer 3HaHr4.rr h HaBbrKr4, Heo6xo4lrnrsre B

r<nanu$uqrapoBaHHoro crreqnaflncra. B parrmax y,qe6Holo nfoqecca rr,toxcer 6sns
esrnycnuofi rcealaQHrcaquosuofi pa6oru.

3. IIJIAHI4PyEMbIE PE3yJrbTATbI OByqErrrrtIITA,4tr{C:III4IltJrr4FrE
llnauupyervrbre pe3ynbramt o6yueHuq ro Al4cur{rrnHHe, coorHeceHHbre c nnaHr,rpyeMb,rMa pffiynbraraMrl

ocBoeHr4r OnO|I

tIpaKTil4qecK()[t AerTeJrbHocTH
HCrroJl b3oBaHa I]pH noAf o'r'oBKe

Itoa
$opunpyerraux
rcovnereHquft

YponeHr ocBoeHHJ

KOMrreTeHrlt'IH'

Illauapye v bl e pe3ynilrarur o6yve H ar rro Ar4 c rlr4rrr HHe )€paKrep rcyFo rrlr4e
granbr QoplnrupoeerHhr KoM[ereHuufi (noxa-:areln ocBoerHr.{rr nonlereruqnn)

I nz 3

otIK-1
IIOJIIIOE OCBOEHI,IC

KOMTIETEHUIIH

3nau:
o 6asosrre gHaur4fl,) troJryqeHHr,re s o6racrn MareM€r.THqecKlIX n (ntn)

ecrecrE eHHbrx HaliK.

Ylreru:
. ucnoJrb3osarr 6a3oesle 3HaHL{s tts o6rzLcrn r\4areMarl{qecrcux n (aln)

ecrecrBeHHbrx HaliK n npoQecczo Hals n ofi AerrreJr b H oclr,r.
BraAerr:
. HaBbrKaMz nrr6ofa MeroAoB perxeHr,rfl 3aAaq rpo$eccnoualrHofi

AeflTeJrbHocru Ha OcHoBe reoperl,Iqecrcnx :uaHufi .

orrK-3 NOJIHOE OCBOEHHE

KOMTIETEHIIIIH

3Harl:
. METOAbI TEOPITH ANIOPI4TMOB;

. MeroAbr czcreuHoho H npr,rKn,aAHoro [porpaMMHpor]aHur;

. npuHulrrrbl u MeroAoJroflIH TeornpcrBaHr4s nporpaMMHofo
o6ecneueunr;

. NPHHIIHTIbI MATEMATI'IqECKOTO MOAEIAPOBAHI,Tfl;

. TltrroBbre (yHtaaepca-nrnr,re) MareMa.THqecKHe (eurouar
uu$opl,raquoHHbrq n vMvra'aL\aoHuue) tMOAeJrr4, $oprvtyn sr, Teopzlv w

MeroAbI, acuomsjyenbre B urr,rpoxona Ha6ope o6.rracrefi [puMerHeHnt
npnxla4Hofi MareMaru Kl,l.

Yruerr:
o coorHocr4rt gHauuq s o6racrn nporpaMN4l,IpoBaHI4r;
. orIpeAe,JIflTb 14 copraBJrflTb nHdopvaumouHbte pec)ypcbl modansHrrx

I flolsoe uJlr4 qacrr4qHoe ocBoeHne yxasaHnof KoMrrereHuull



cerefi , o6pa:onarE,r bHoro KorrreHTa, cpeAcrB irecrHlloBaH ufl c a c.r.e M ;o ocyu{e0rBJlrrb o6ocuoeaHHbrfi nsr6op aAeknaruurx nr:clas-leHHofi

o HaBbrKarMrz paspa6orxu npofpaMMHoro o6ecneiqelr;atr;
. HaBbIKa.MI4 BblnOJrtIeHHs, Mutet]r'lart{T{ecKofo MCrAeJrr4t,oBarJHfl or allaJlu3a

[ocTaH oB KH 3aAarl U Ao aHaJII43a pe3yJt b]]ilToB.

AOeMKOOTE, ALICUUTIJII{HbI COCTaBJI'eT U 3arleTHbfx Hr4u.288 qacoB
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4. oEbEM I,I CTpyKTlypA AI4CrIUilJrr/rHbr
8

Cogepxauue JreKrIHoHHrrx ranlrufi rro AHcTIun"lrHH€l
Par4er 1. Muoxecrea u olo6par(eHnq.
l) Ilouamue JilHolcecmeq. Cnoco6u sadanun MHouc,ecms. Iloduuocrcecntaa, ()paeueuue MLtoJrcecml,

Paeuououluue MHoucecmaa. RouevHde u 6ecxoueuTtute uilotrcecmea. Onepaqiu uad MHoatecn.t1aMlt.
Caoilcmea onepaquil uad uuocrcecmaejvtu.

2) O6pas u npoo6pas npu omoEpaxeHuu. Kounozutlun omodpacrceuuti. '.lunur

O6pamturtocmu u oduocmopoHHnn odpamuuocmu.
PasAer 2. Eunapnue orHoureuufl.
3) Vn H noJrcecml. Euuqouue omHouteHun u cnotlodbtux iu ' Had 1uuapuutMl,r omHouteHufl.r,tu. O6pannuute

om n , Ce,oilcmaaonxHoueHuft.

T



4) 3atilutrcquue omuoweuuil. Tpausumueuoe u pecJ2neK:cuBHoe seJvtbmaHue, 4)yurcittouarbHue onmourcHun.
I'Iuuen4un, cn3beKt4ufl w 6uercqun. o6pasu u npao6pasut. c.ynepnosuqiun Q),un1utit. )lps6,r*e6t.neHue
rpy u rcquu s np o ep crMM ax.

5) Omu t qumro"'mu u ux ceoiicmeci. @axmop-uuoJrcecmso.
Omu i , Bepxitue u Hu)tcHu(? zpcrruqu. Vnopndoveuuue,
IuHe , Hb,te MHo)rcecmqq.

Parge.n 3. Alre6pa JrornKx{.
6) BucxasarcaHur, onepat4uu uad BbtcKa3btnCtHunaru. llbeurrrirc w 6umoeue otxepoquu. Qopntyntt anize6put

Bbtct{o3bt6aHuit. Ta6nu'1d ucmuHHocmu qSopuyn. PtgauocuabHoctnb Qopuyn. Tteopeua o paauoc'unuuoti
n o d c m au o e rce. P aeu o c t t xuuorc n p e o 6 p cB o I aHun u y nl oul e u ul e rl opuyn.

7) fieoilcmeeuHocmb a a"nizedpe lbtcKctsbtlctHuil. Ilpuut4l.tn daoilcmeeHHocmu. llarcou deoil<:meeuuocnt.Lt.
8) u KH@. Coaeptu.euuan' dwsvnurcmuauan

oacdeuue CtrH'@ np'u noMot4u KaPm lleilua.
. )Aneopur,tutt txoc mp oeHun C K,FI<D.

9) @yurct4uu anee1pat roauKu. Cyu4ecmeeuHue u uecy\4ecmaeHHbte nepeMeHthte. Eyneaat rpyurctluu oduoit
nepeueuuoti. Byneeu Qyurct4uu dayx nepte.nteHHbtx. Cynepnosu,r4un rpyum4uil cuze6pu nozuKa,. Il<tnuure
cucmeMbt Qyu rcryuit. Muozouneuat )I{e zarxuua.

I0) 3arurcuymarc Kraccbt rlyurct4utt. @yurct4uu, coxpqHnnu,rue KoHcmaHmbiL 0, l. Jluyeiluarc Q),u*t4uu.
Mouomouuue Qtyun4uu. CauodeoilcmleHHue Qyurcqfuu. Kpi,mepuilno#tonbt (m:teopenta llocmrt).

PagAer 4. Slenaenrrr rcolrduuaropnoro aHaJrrr3a.
I l) R'naccucpuKqqun rcotw1uuamopuutx sadau u xaparcmQpucmu'ka ux ocuonHbtx

rc o u 6 uu amo pwrcu. O c u o g u arc rco u6 uu am o tr Hbt e rco u Q ilzyp aquu ; p as M e u1 e Hu.rt,

muno6. Ocuoeuarc np,cluJta
c o\t e maHwn, n.ep e cnxQ H. o I Ku.

Pas6ueuun. Memod etcrnueuuil u ucrcnnueuuit.
12) Euuotu Hannnoua" Bwuouuanauarc rcostcpQut4ueur(u. Citoilcmea Suuamuanauurx rcoe(t(trryueumoe.

Tpeyeonuuurc lTacrcaw.

PasAer 5. Teopun rpaQon"
13) Ocuoauarc onpedeneuua: zpa(t, Hacmu\tHdu eparl, nodepa(t. Cnocofiu saitauun epa(ta, Cmeneuu

sepwuH. Teopeua 3ilaepa o cyMA4e cmeneueil. Ilyma, npocmoil nymb, qenb, Ko,Ht?ep, t1wu. Cenxttcma,
cwbHan c6n3Hocmb,

14) Ilnauapuarc epaQar Tettpeua lloumpneuua-Kypamoecrcoeo. Kpwmepuil nnanapuocmu.,Pacrcpacrca zltacpa.
Xp ouamuue cKo e HucJto epaQa.

15) Silnepoaat u zcwrurbmoHolbt epacpu. Heo1xodu-nLarc u docmamowtde ycno6un. 3adaua noucKa
zattunbmoHosa Uuraru e epacpe. ,\eydonauute zpaQtu. Qcmoaat ep,acrta.

16) fiucrcpemHde sKcmpeMarbHue sadauu. Aneopuma4 ,\eilxcmpu,t uaxoacdeuun depeea rcpamuaiuuux
p ac c mo nHuit. An e opumn @n o ild a u ax o a cd e uun M ampVqbt rcp,arnu ailwnx ny nte il.

Paeqe.n 6. OcHosr,r reopllll KoArrpotsaHrrr.
17) KoduponaHue KaK cnoco1 npedcmaaneuun uuQ ua|4uu. Kodupoeauue u dercod'upolaHue. Anrlaeumuoe

rcodupoeauue. ,[ocmamovuwil npusuaK 63ouJvtHoii odilosnauuocmu anQtaeuntHozo rcodupoaauun.
1B) Onmwtanuuoe xodupoeaHue. Ifouexoycmoiluueoe rcoipupoaauue. Rodupoear,re 

" 
u"npalJ,re.Hlrcwt oruu6ox.

Rt ac c u rfi urca4un o wu6 o rc. B o su o crcu o cmb ucnp aa n e nfun o utu6 o rc.

Co4epxanne rrpaKTH qecKllx 3aHqrufi no ArrcrrurrJrr{H.e

ParAe.n 1. Mnoxecrna n olodpaxeHrq.
Co4epxcaune npaKTHqecrux gan{ruil.
1) Muocrcecmea, nodnuo:ttcecmea. ,[uaepa:nuat BeuHa. Vuueepcanauoe l4.Hoivcecn16o. Otueduueuue

MHoacecmq. ITepeceveu'we MHotcecme. Pasuocma url,ocrcecma. C)u.Ialylgrnpurrecxafl pa3Hocrilb Mhto)rcecm.6.
Te op e murco-uuootce cm6 eHuarc np e o 6p e3 06 aHun,

2) Omo6pacrceuun. O6pas u npoo1pas npu omodpacrceuuu, Kounosun4un omofipacrceuuit. Tunur
onto6paaceruuil.

Pa:ge.n 2. Bunapuue orHoIrreHuq.
Co4eprxanne rrpaKruqecrcax gaH.fl rafi .

3) fiexapmoeo npouseedeuue MHocrcecml. EuuapuutQ onxHourcHun. fpaQruueci,<ue cnoco1u sodauun
6 uu ap u utx o mu ou.te uuit. C e o ilc m a a o mu o u,t e u uil.

4) Cne4uatuuorc 1uuapuute omHoLueHun. Tpausumueuci,cmu u peclnercmuzHocmb ornuotaeuuil. Ontuoarcuue
sK9u9cueHmHocnlu. Cen:tu uecrcdy omHor,LreHueM exaubaleuniHoctwtt u pas1u'euuetw MHo)rcecm6q.

5) Omuorueuue cmpozozo nopndrca, Omuorueuue ueciTtpozozo nopndrca. Vnopndoueurbre JvtHoJrcec:mla.
Omuoweuue coomzemcmeun. @yurcquoHnbHue omufweuun. Onno1paaceuun. Pennt4uoHHafl a4ee6po.

Pasger 3. A.nre6pa Jrorr{Krf.
Co4epxaH ue npaK'ruqec rcux zavsrvit.



6) Onepat4uu uqd BblcKctsbtuaHuflMu. @opuynut anaefupat ]toaut(u,. Tia6nut4at
3 xe ue aJt e umH o c mb rp opnyn. P ae u o c u,ru uw e np e o 6 p qs o B aHu fl Q o puyn,

7) @yuxt4uu ouze6pat rozuKu. Ta6nuvuotz u aHottutnuveaoe stadauue 6yneeu.x tfuyurcyuil,

HucJteHHoeo uodenupoeauun ocHogHbtx onepat4ufi dnn MHatctcecmB,. paspai^omrca
npoepaMl4bt dnn eumonueHufl omux oneparyuil uad de)tun KoHeuHbttt4r,t MHoJklecml:ctJtttt,

PagAeJr 2. Eunapnsre orHo[reHHs.
Cogepxauue la6oparopHrrx gaHqrufi .

2) Ifocmpoeuue r4ampul4Lt 6uuapuoeo omHoweHun. I,Isyveuue cnoco6oe HUC,l€HHozrt .A,,

tvtampw4bt 1ttuapuoeo omHouteHw. Pupa1omrca rcounanmepuoil npozpaJMr4bt dnn
Mampuqu iuuapuozo ofnHoweHufl dnn deltx sadauuutw LtucJtogbtx rvtHoJtcecrne.

3) Ifccnedoaauue' ceoitcme 1uuapuam a'muoweuuil. I,Isyueuue ceoiicrna
Paspa6omrca rcounaromepuofi npozpa.r,LMbt dnn )tcmaueeneuun ceoilcme
sad auuatx c nol4ou4bto l4arnpullbt.

PasAer 3. A.nre6pa JrornKrr.
Co4epxaHae ra6oparopHnrx saHsrufi .

4) Ilocmpoeuue ma6nut4at ucmuHHocmu. I'Isyueuue cnoco1oa uodenupoaauust
onepatluit. Paspa6omtca xoananmepu<ttt npoep bt astnoMamuHecKoeo
ucmuHHocmu tpopuyn anee6par roeuKu.

5) Muuwausaqun 1yneeaw Qyuxt4uil uemodou r<apm Rapuo. klsyueuue
1yneeux rPyut:<t4uil uernodou rcapm Rapno. Pearilsat4un uentoda dnn
nepeMeHHbt.

Parge.n 4. S.nemenrur rcorudu naropHoro aHa,rrrr3a.
Co4epxaune na6oparopnslx saHsrnfi .

6) leuepaqun pa3MeuleHuil. I4syueuue cnoco1oe uucn4uuozo uodenupoaauu:.n pa:rneu.1euuii.

ucmuHHocmu,

!eanusat4un
cpyuxt4uft rpopruynauu. r\eoitcmeeuuut e cfutsrcl4yy.QyHKt4uu Qopr4ynarvtu, /lsoucmseHHue cp1t111174yy.

8) Hopuanauue d)opMbt. [H@ u KH@. Coeeputeuuuq Hopwarbu,arc (topuur, C,\]ff@ u CRH;D).Ani:o,pumu
nocmpoeHun tlIH@ u CKH@.

9) Muoeoqneu )I{ezarrcuua. 3anrcuymarc Knaccbt Qyurc4fuu anzedpu noeuKu. Ktacc tD1 A ero ceofig'rna, Kaacc
D ., ^_^P 1 v ero csoficrsa. Klacctr flocra Z ra S. Knac c M u ero cBoficrBa.

I0) @yurcI4uoHarbHafl norHonta. Ilonuarc cucnrcrilbt (.ryuAr4uit. Kpumepuit lfocma clyurc1uouanuuofi;nonnomu.

PasAeJ 4. 9lemenrsr rcomdusaropnoro aHaJrH3a.
Uo4epxauue npal(ruqecrax gassrnfi .

sadaqu. Pasueu4euun, pas.^4et4eHun 6es nosmopeHuill, Covemauun. Covemamun ct no6mopeHu.ftv{.u,
I2) IlepecmqHoet'u. fpa(tuvecrcoe npedcmazreHue nei,ecmanoeox. I'Iuaepcu,w. fduepax4un nepgcm(tuoloK.

E uu o u Huto m o u a. E uu ouuara uu e rco e cp Qt uque H mu. C e oilc me a 6 uu onuan a uwx
PasAer 5. Teopun rpaQon.
Co4eprxaune nparcrr4r{ec rcwx zausruit.
13) Ocuoenarc noHnmufl meopuu apaQoe. Tunat epaQdg. Mampu,moe npedctfialJrr?HUe epacpoa Onepatluu

uad eparpanu, Ilocmpo'euue epa(toeau uodeneil enellmpuuecKlu: u KoMMytr,tar4uoHHbtx cx€M.
l4) MempuuecKue xapaKmepucmuKu eparlta. Onpedenelue 4erimpat, paduyca, dua.t,rempa, ueduhnu z,oarla.

P erueuue MuHuMaKcHut:v sadav paz*tet4eHun.
I5) fiocmucrcu^,tocmb u cett:]Hocma" Onpeden€Hue KoMnQHeHm clnsHocmu. fiepeaun. IlocntpoeHul ocnu)sHbtxI5) locmucrcutvtocmb u cett3Hocma" Onpeden€HU€ KoMnQHeHm clnsHocmu. fiepeaun. IlocntpoeHub ocn'tosHbtx

Oepegbeq c ucnorb3oqtxHueM noucKa a zny1uny u u,tupuH, y. Ane opumtwtt t'to ctnp o €wu n rcphmu ailae z o
o cmo B ct ffi 6 eute HH o e o ep arla,

16) Onpedeneuue silaepoabtx u z LurbmoHot?btx t4uKJtoq u ucnorb:tonaHue da'uuutx sqda,q a nptlnot,cr,
Aneopumuut pacKpacKu'epaQa, Peweuue sadau, caoQnt4uxcst x sada,ae o p(tcKpacKe.

PasAer 6. OcHoerr reopun KoArpoBaHuq
CogepxaHue nparr\Tr,IqecK[x san.fl'uzft .

17) Anrpaaumuoe rcodupooauue. Teopeua Maprcoaq o GsauMHoil odHosuaHHocnxu onllaetnnuoeo
tnAltnnanuttq Honnaou,nwan lllnu^"orrnnurt O-^or,"ni-',-'n '.^^' ' .' "'- ^-^;"^-^-^rcodupoeauun. Hepaeeu,:meo MaKtvtunnauo. Onmr.tMa4auarc rcodu u ux cloilcmla.

18) Kodat c ucnpazneHueu r outu6orc. Oryeurca Qyurc4uu M,(n). Rodw Xeu.uuuzcr. Ot4<zurca Qtyun4

CogepxaH ne .na6oparoIlHr,rx :assru fi tro AHcrIu rrJrH r{e

Par4er 1. Mnoxercrna n oro6paxenuq.

Mt(n).

Co4epxrauue aa6opa'ropHrrx gaHqrr.rfi .

1) ModenupoeqHue ocHozHblx onepalpil dnn dayx vucto7btx MHoilcecmz. Qenu pa1omat; tByHeH

tr,toJlceHuflx.

cnoco6o6
t'rcntepUOit

ont ntpex

(iuuapuutx

KoMnbpmepHou npoepaMuat dnn zeHepaq'uu 6cex papMelqepuil dnn sadauuutx suaueuuit
r e KcuKo zp aQuu e crcon nzptdKe.

n1)ao6 6



PasAer 5. Teopun rpa{on.
Co4epxrauue la6oparopHlrx saHsrr4fi .

7) Pacrcpacrca Bepu,tuH epar\a. Ifsyueuue npuHqunor npaaunuHoil pacKpqcKu, BepauuH epacpa.
npoepaMMbl peweHun gmott sadavu Ha ocHoge nocnedoeamenbtrozo qJteoDumMa.

6) Haxolrdeuue rcpamvartMux Mapwpymor no alteopumMy fieiirccmpat. I'\'syueuue ar?op

aspa6ontrca

noucKa

'.peBct.

pa3Hbre

X METONOB

AEOTbI

rcpamuailwux Mapwpymor Ha $aeueHHbtx epacpax, laspa1omrca r<onnatomepuoil
p e arrcypule di aneopumtt le ttrcc mpuu

PasAer 1. OcHossr reopnu KoAupoBaHrrfl.
Co4epxauue na6oparoputrx gau.fl rr,rfi ,

9) Ilocmpoeuue rcodq XaQ)Qtuaua. I.Isyqeuute npuuqunQ ccrcaitun uujtopuatl,uu no arzolrumMy
Paspa1omrca npoepmLutbt, peaJlu3ylouqeil a,teopuwFafucbuaHa,c nocmpoetuuent 6uuqouozo

5. OEPA3OI}ATEJIbHbIE TEXHOJIOI'NU

itcpclluaua.

B [perIoAaBaHI.IH AI4oIIHnJII{HbI <<fiucrcpemuan uameuamurca>> Hcrflonb3iyrorcfl pa3
o6pa:orarelbHble rexHoJIorHI,I KaK TpaArrrrnoHHbre, TaK H c lppnrueHeHueM aKTr4BHr,rx u r4HTep:tKTHBr{
o6yueHu.r.

Ax'rueulre u r,rHTepaKTltBHbte MeroAbr o6yueuul:
fpynnooar Afi cKyccur (nce npaxr-uqecKue sqtnun);
AHarHg ;xue saHrrilr);
Pa:6op er<unonHrrt' 3aHrrrrr; Bce npaKT,'{ecKr4e zaruntrun);
Vponrre HrponbHbro veponpunrrar);
Pa6ora B Mzurbrx rpyrflax (ece npaxrnqecKug saurrtrr).

6. OIIEHOqHbIE CPEACTBA AJIfl TEKYIIIETO KOHTPOJIfl YCfIIIBAE OCTI,I,
IIP OMEXYT OTIH Ofr .q.rrN CTAIII,II4 IIO I4T OIAM O CB O E HI4I'I AI,I C]t1ll

YqEEHO-METOAI4IIECKOE OEECTIEHEHtr{E C:AMOCT O.fl T:EJIbHOIZ
I4:HbI I,I

cTyAEHTOB
Tercyulufi KolrrpoJrb ycrleBaeMocrn cryAeHToB

Ilpuuepnufi nepeuenb BorrpocoB rc pefiruur-rcourpolru J\bl

1. .{auurr,rHoxecrea A: l\1,3,5,7}uB={2,3,4,7,8}.Hafirz AllB,Ar:B,,4\B,B\A,A
2, .{lr lrHoxecrBa B gareHut I uafiru Bce ero [oAMHor(ecrBa.
3. [orcasaru paBeHcrBa:

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

Hapucoaarr Ar,rafpaMMbr BrenHa, HHTepnperupyroure.le AoKa3aHFrbre paBeHcrBa.
4, I4veerc.s Marepnq 5 pasruuHrtx uBeroB. Crcolrrco pabnuvHux rpexronocHrrx $riaron r/ro)r(rlo
5. I4ueercs 12 pauuuaslx AHcKer. Cxolrrco cnoco6os panonHeHurr xopo6rca Ars Ancxer c 6-rc

ecJII'I B Itopo6my MbI yxJlaAbluaerrr a) 6 4Iacrcer r,ts HMeroquxcr, 6) 4 4ucxersr us nueronluxc.a ?
(pacloroNeHue AHcKer o xopo6xe cyulec'rneuHo).

6. ,{aurr uHoxcecrsa A: {2,3,4,6} uB:{1,2,4,7,8}. Hafira
7. llr uuoxecrsa B 3aAaHVs,6 saftru Bce efo roaN,rHofirecrsa.
8. {orca:arr paBeHcrBa:

(Aa B)A(AIC) = A^(BLC), A\(A\ B) = A o B .

Hapuconarr AuarpaMMbr BreHua, rrHreprrperr4pyroqile AoKa3arrnbre paBeHcrBa.

1,

IIpumepnrrfi uepeueuo uonp!.o" n pefirnnr-rcoHr:po.nr,o Nb2
Haitrvt o6lacrr o[peAeJreHur, o6lacrr:uaveuufi, R-l, R,R, R,R-1, R-1.[t AJrq orHorxeHaq R=={

e D ra x*y < 0), rge D -- rraHoxecroo 4eficruu.tcJrbHblx qhceJl.

6.Haitru o6racrs onpeAeneHnr, o6lacrn sHauenuil, R-1, R,R, R.R-r, R-1.R,[Jrfl o1Ho11reuag R
x,y e f-nl2,nl2luy > r;in x).

3. 7. ,{onasarl, qro AJr{ lrc6rx 6nuapuux oruouenzfi
(RrURz)-r:Rr-rUR2-l

4. 8. f]onasars, qro ecJru orHorreHr4s Rr pr Rz peQnercdnnrr, ro pe$leKcnBHbt h or,HoreHr,rq:
Rr U R.z, Rr l^l Rz, Rr-I, Rr . Rz

AvB,ArtlT,A\B,B\A, A\B

y>l x, y

{<x, y>l



5. 9. Ha usoxreorBax N er NxN onpeAeJruM R,n clelyrcirqrn odpalou: <a,b> €
(m>0),,{orasars, qro R,n rBJrsercr orHo[eHr4eM gKBr,rBaJr eHTH ocrn.

R,n <a (a-b) 4elnlcr Ha m

If pn uepH slii ueperuenb Borr pocoB rc peiirn H r- non rpo.l lo J\b3
1. B 6ra6nlrorerce 5 yue6HnKoB reoMerpuH,',1 - Tpr,rroHqMerpni,t,4- anre6ptr. rCiconFro rrc,JlHb[x KOMnreKroB

yue6Haxon M()xHo coclaezrr? (Bce srcse*rnrrpbr crrl4rarorq.r pa3ruuusrnra).
2, cromxo cuoco6os pa3.rro)Kr.rrb l0 o4nualioBr,rx MoHgr rro AByM naplraHaul)
3. Crolmo cuoco6os pa3.no)KuTb l0 oAltualionrx rtrosdr no rperu KapMaHaM'rarc, 9ro6sr Hu orr4H w3

KapMaHoB se 6rrl nyclurr,r?
4. llocrpourl CIKHO Qynxquu, sa4aHHoil (roprraynofi f (*,y,2) = ((iy -+ Z) l(yil) -+ (y @ z) .

5. flocrpours CAIIO Qynnqnn, sagauHoil crol6qolr sHaqeunfi .f (x,y,z).= (1,1,0,1,0,0,1,0),
6. flocrpouru roJurHoM )KerarnuHa4nr $yrrcqnu us nl20
7. flo ucxogHofi varpuqe cMe)KHocrr4 M no"rpnt4rb qeprelK rper$a, cocraBinrb Marpxruy

r4HqHAeHrHo or^ H 14 cnacoK pe6ep.

M=

00
10
01
01
-l 1

l0

Ilponaexyror{Hafl arrecrarlnq [rrJrr4tHbr (1rc:anaeH).
IlpunaepHurfi MeHy

Onpe4eleHaq MHox(ecrB4 nycroro MHoxecrBa. rpu. llo4nHox(ecrBa. Cnoco6rr sa1aHr4fl MHox(ecrB.
Koseqnsre u 6ecrcoHeqHbte MHo)Kecrea. MonlHocrb MHolrecrBa.
Olepaquu HaA MHox(ecrBaMH. lraarpavrrvrrr EleHna.

lercaproeo [popI:]BeAeHHe MHoxecrB, AeKaproB KBaApa[ flpou3BoflbHoro MHOxecraa, iltrluaecrn [pHMepb].
3anucarr Sopurylrr, Bbrpox:alou-\He qprcJlo gJreMeHToB r H AerKapro
flon.srue o6 or<l6paxennra. o6pa3bt v npoo6pas roBHbre rlrr uir,.

Koltnosuqur oro6paxeslrii. Accorlzarr4BHocrb KO oaHoTr,rrrHr wit.
O6parnnrocrb r.r ollHocropoluHflr o6paruuocru. Kpure rc'ropoHueil
MHorovecrHble orHouleuutr, Eylenbr o[epauHu uaA orinouteH:anlv'z4. Eyleea alre6ipa oruoruennfi. Ey;reeu

MaTpr.Iubr lI oTHoLLIeHHq Ha KOHeqHbIX MHO)KeOTBaX.

Enuapurte orHoueHl,Ls. Csoficrsa 6nHapurx oTHorueHaft: peQler<'r'HBHo,crb, cr4MMerpuqnocrb,
aHTricLIMMeTpHqHOCTb, TpaH3I,ITI,IBHOCTb.

OrHoueHpu 3KBHBaJIeHTHocru. Klaccu gKBHBaJreHTHocTu ll ux cgoficrna. Oalirop-rv{Ho)r(€rcrBo. OlHoureHn.fl
rlopfiAKa. Ynoprg<lueHHble, luHefiuo-ynoprAoqeHHbre n iracraqso-yfiopflAor{eHr{bre N,tHo)KecrBa.
BsrcKa:rreaHHr H orrepauuu r{aA Hvtv.vr. Ta6nuua ucrasilocru.
@opuyntr alre6pu BbIcKa3bIBaHHfi. PasHoch.rrbHocrb $cipruyl. Teopeua o pasuoculruofi

IIOnCTaHOBKe,

1 L PasFrocursnrre npeo6pa:oBaHHrr Sopvyr. ocHosHrre pabHocalrnooru.
12. Jlevtra o qrrcJre c:roB AJrr,rHbr m o an$aaure Lr.t r 6yxn.
13. PaHr Qoprraymr. PasHocrzJrb,Hocrb Qopr'ryl u dyleerrx $oprr,Iyn (reopervra).
14. ,{noficrneuuoerb B alre6per JrortrKrr. 3arcoH 4noficrreHHocru (reopenra).
15. O6u\uirnpr4Hrlun gaoficrneruHocrr (reoperraa).
16. llpuHqun 4eoficrneunocru Arrfl 6ylensrx $opvyn (leopqinaa).
11. (DyHnqrza alre6prr JIorHKIz, 3a4aHae Synrqaa Sopuynofi. HopMalrnrre ftopnrr. Arlropnnmr

n ocrpoeHHr coBeprxeHHbrx tfropMalrbnrx $opvr.
18. Teopenra o pa3Jro)KeHrzu $yuxqr.rra alre6ptr Jrot-t{Kr,r no nppervreHHrrv.
19. Teopeua o coBepllleHuofi gu:rrcuKrusHofi uopnaalluofi Soprue H coBepueHuofi rcorn rcHKrueHofi

noplralrHoft $oprvre.
20. Ilolurte cllcreMbl Syuxqnii. Ilpunaepu rroJrHr,rX cnc'reM $yHn r,rfi (c 4oxasareJrbcrBoM normo.rsr).

0l-1
-1 01
l-l 0

0-1 0

0 0-1
-l 0 0

I

0

0

I

0

0

1

2.
aJ.

4,

5.

6.

1.

8.

9.

10.

2L 3anruryrue KJraccbt $yurcqufi alre6prr JrorHKH.



22. KJracqoB Po pr Pr.
llrcu1eft e1rlHr4r\y.

23. I peMa o

24. Iftlacc MoHoroHHtbIx drynrcqr.rfi. Teoperrla o 3aMKHyrocr4 Knacc M. lfeopervra o seuonorousofi
Qynxqnra.

25. floluHotr,t )I(era.nnnHa. Teopeva o [peAcraBJreuura Qyukqnr4 B BLrAe rroJrr4HoMir Xe|a-lxrasa.
26, I{nacc luHefiurx Qyurcquii. Teopeua o 3aMx:Hyrocrr.r K4acc L. Teopervra o uernsefiHoft $vHnrtlrn.27. Teopetra llocra o $yuxqnonalrnofi norrHore arre6prr 4ornrrz.
28. ilepecrauoaKu lI IIoAcraHOBKrr. @opnryra Ars Bbrrincr eHvfl qvrcna flepecral{oBor(.
29. Pa:rr.reqeHur. @Oprvryna AIrs BbrrrHcn eH]?,fl qt4tcra pasveuleHu ft.
30, co.reraHr,rs. ooprrayna An.fl Bbrr{HcJr eH:/Ifl LrvrQila coqeraHrlfi.
3 1 . Pas6uenus. Oopuyna Ans Bbrrrncn eHVfl qvrcila pw6wenwfi .
32. MeroA eKnroqeHufi H ucrcrroqenuft,
33 ' Onpe4ereuur rpatpon, HX rlpeAcraBreHuq. IVlarpuqu cMexrsoclru u uuguaenuui,1

14:orvropQrasnr npacpor.
34. flpocreft[luo rurrr,r rpaSor: rroJrHbre, AByAonE,Hbre, peryr.rrpHbre n Ap. onepaqzu

o6'r,eAnuenufl , coeArrHeHu.fl , AonoJrHeHI{g.
35 . Mapurpyrbr, rlerrr4, rrpocrbre qenh, rIHKJrbr. Cn rgsoc.rt rflaQa.
36. Teopelra o qr.cJre pe6ep n rpa$e Ir ee cJreAcrBr4e.
37. Sfilepoesr rpaQrr. Jlenrua o cyulecrBoBaHur4 t{r.rKJra s rp{$e.
38. Teoper'ra o Heo6xognMbrx lr AocraroqHbrx ycnoBr,r.qx rpa$a 6rrru efilrepoBbrM.
39. flocrpoeune sfilepoBa Ur4rura (anropurna Ole;:rz).
40, oprpa$u. opvrapupyrbr , o,prr€rrr4, oprrnKrbr. csrgHocrr oprpa$on" Teopenra 4rr

sfilepoerx oprpa$oe.
4 I . farr,rraltroHoBbr rpaQu, Teopetra fiwparca.
42. fiepeul.r h Hx ceoiicrua. Oc,rosHoe AepeBo, urrKrnqecKnil paHr rpa$a.
43 . P azlemrorqee MHo)r(ecrBo, pa3pe3, lrocr. Alropurnl Kpacrcala,
44. flttocrclae H nnaHapHue rpa$rr. forvreoruopQHo,cru rpaSod. Teopenrrr o seo6xoAHMbtx 14 AocraroqFrbrx
ycJloBHrx nnaHapHoclu rpaSos.
45, Teoperrra 3finepa o coorHoureHuvqncra rpaHt:fi, pedep u Beprxr4H n rpa$e. Ee o6o6rqeHue

Ha HecBr3Hble rpaQrr.
46. Teopevrr o csoficreax nJraHapHbrx rpa$on: qncJre pe6ep, creneHu Beprxlrg.
47 . PacrcpacKa BeptrruH n rpaSe. XpouaruuecKoe qlrcJro, Packpacrca rpor:refimnx rrdnoB

rpaQon,
48. Teopelaa o pacKpaoKe npou3BonbHoro rpa$a.'Ieopelra o [acnpaorce rraHapHofrf, rparfa.
49. HaxoNaeHr,re xpoMarurrecKoro qvcraAnq npon3Bolruord rpa$a.
50. Anropr.rrrvr lefixcrpu.
51. OnpeaeneHue rloroKa B cerlJ. llpocroe ceqeHue q Bervtqu:eia ero noroKa. lfeopeua OopAa,

Oalrcepcona.
52. AnroparM Haxorg(eHlrtr Max:clrMulJrbHofo noroKa B cerr,r.
5 3 . Ar$aeurHoe KoAHpoBaHHe. OAuosua.{Hocrb KoAHpo BaH4A.
54, Ceoilcrso npe$nxoa, Teopeua.
55. HerpaoraanbHoe pur3Jro)r(eHHe KoAoB B cxeMe KoAr4poBaHH,{.

KOAHpOBaHHS Ha O,AHO3HaqHOCTb.

56, Hepareucrso MaKr,{ulaHa. lleoperrla.
57. Teopeva o cyqecrBoBaHvr,zt B3aHMHo oAHo3Ha'{Horo KoA4poBauux,o6raaarculero

cgoficrnoN{ npe$urca.
58. floHqrue o KoAax c Mr,rHnM&rrbuofi ug6rrroqHocrbro.
59. lepeao B3ar,rMHo oAHo3naqnoro KoArrpoBaHnfl v onepaqrztr Ha HeM.
60. HacsruteHHoe a [pr{BeAeHHc}e KoAoBbre ,{opoBr,e.
61, AnropnrM nocrpoeHur KoAa c MlrHprMurrrbuofi Hs6srxlqHocrbro.

Ilpuuepurrff nepeucHn nonpoeon K rrepearrecrarl[u
1. Onpe4eleHI,te sftlepona IIHKJTa, efilepona rpaQa. Teopeua 3finepa AJrr opfieHrr,tpoBaHHofo rpa$otr (6e:

AoKa3arenbcrBa).
2. Onncaune peKypcr4BHofo aJrropr.rrMa nocrpoeHr,lr sft./;epona rlHKJra.
3. Onucasne aJIfopHTMa ,{eftncrpu HaxoxAeHnr rraurfuvarbHoro nyrn Me)rqly ,AByMr rrpoH3BoJlbHbrMr4

Beprx HHaMr. B Harpy)KeHHoM op 14 eHTHpo BaHHoM rpa$e.

Arropuru npoBepKH



4

5.

6.

7.

8.

HZI3bIBACTCq NOIIHbIM.

9 ' OnucaHne anropl{TMa Kpacrcara [ocrpoeH[rr Mr.rHrrMiurbHoro ocroBHoro AepeBa:
10. t{ro Hul3blBae'rcfl utIKJIoMarrIqecKr,rM qHcJroM rpa$d G. Henay parHo rolnvecrno fiy

rrr4ruroB rpaQa G(v, E) upu rrc6ona SuHcuponaHHoM ocroBHoM AepeBe T: (v, E,).

CauocrosteJrbHafl padora cryAeHToB rro Ar,rcrlHrlnrane <f[r,rcrcperH4fi ]MareryaruKa))
cJreAyrorque Br4Abr AerrTeJrbHocT'lr:

I ) npopa6orrcy yve6uoro MarepHana rlo KorHcrrerralr, yve6u fi u waytuoit nr{reparype;
2) nogroroBKy K [paKll4riecKvlM 3aHert4trv, rpe6yroqyro coBMecrHoro r]brnorHeHhs Mzul

cTyAeHTOB paCC MaTprz Baei\4brx H a IeKqHqx MeToAO B.

3) no4roronKy lro BceM B]IAaM KoHTpoJrbHbrx Meponpznt it, e roM rrr4cJre K TeKl/ureMy Ko
npoMe)r(yrouHofi arrecraquz.

rlpfiMepHr,rfr nepe.renr BorrpocoB, pac:cMarpuBaeMr,rx tr lr caMocroqr€rr[,Hofi padore cry1. Cnoco6rr 3aAaHHr MHo)KecrB.
2' OcHoeurte orepaquu HaA MHo)I(ecrBaN{H. {raarlarurr,ru 3filepa-BeHHa. Cnoficrsa ore

MHO)I(ECTBAMI4I.

floHrrue pas6ueuux Lf rro Kpbrrtrr M H o)Kec,TBa.

onpe4eleHue rlptMoro [pon3BeAeHldr MHo)r(ecrs. BsrqucreHrr4e Mou{Hocrra rrpsMoro
KoFrer{Hbrx MHo)KecrB. Morqnocru Koropbrx nsnecrH$r.

5' flousrue 6uuapuoro olHoIIIeHHfl. llpunrepsr 6r,rHapirux orsoueuzft. Arlopurrr,r noorpoeH
OTHOIIIEHH'I

6. Karne orHolileHtlfl HarlblBalor pe$nexcunubrMn, clrMMerfnunuruu u rpalskrl-LrBHbrMr,r.
Marprrrlbr orHorreHr,rf AJrr raKHX orsouenufi.

7. Ious'rae orHoueHnq 3KBHBaJreHTHocrH. flpraveprl orsorueuafi gKBrlBaJteHruocrz. r{.ro
KraccoM 3KBHBaJreHTHooTa, czcrevofi KJIaccoB 3KBHSaneHTHocTr4. Ceoficre,a rutaccoe:,KeH

8. flossrue orHorrreHh.rr [oprAKa. flparr,repsr orHoueuufr nopflAKa.
9, flou.qrne 3aMbIK:aHIlq orHoIrIeHHr. Arroparrnr rpaFr3uTqBHofo 3aMbrKaHa.r (arropn.ru Vopur
I 1. lloHqrne alre6prt JIorHKId, $yurcqau ule6prr JroruKr,r. lTpaun.na rocrpogH1zfl ra6lnqsl

a
l

4.

qael e ce6.s

L{ fpynnaMH

IILO 3HAHNI4 V

I4;, HAA

3Be.rleHLrt

Marpr,rrlbr

BaeTct
EHTHOCTH.

).
HHO(]TH h

pr.iollHrer

u rcon'trcHrrueuofi

"pe6po

HqecKoe

Kaprbr KapHo.
12. flonsrue $oprr,tylrr a.nre6prr JrorHKr4,

Jrorar{ecKHX onepaqnfi .

13. lloHqrae 3neMeHrapHori 4r.rsrrcuxqnu
Hopua-utHofi $opmofi.

VuapHrre l,t 6uuaputre JroFHqe,cKHe orrepaquu.

( rco Hrro urcq4ra ) $ oprr,ryl,r, Arr 3r,lo r-t KTH n no fi

14, flousrvre cAHo (cKHo). Teopervra o cyqecrBoBaHr.r, cAHo (cKHo).
15, AnropnrMbr nocrpoenu:r c!H@ (cKHo) no ra6nraqb Hcrr{HHocr}r.
16. ArropzrMbr nonyqeHrr.rr coKpalqeuuofi {Ft@ (KHo) no Kapre Kapuo.
17, Onpe4elenue rpaQa, cMelKHbIX pe6ep, cMe)KHbrX. BeplxrrH. rlro osuaqaeir Bbrpa)KeH

HHIIUAeHTHo repturluau"?
18, onpe4eleuue oprzeHTapoBaHHoro, HeopHeHTHpoBaHHo o, cMe[raHHoro rpa$a. Ka

rrpeAcraBJreHHe Heopuerrrr,rpoBaHHoro rpaioa (uapr,rcQnarr npurr,tep).
19. lloH.srue: nycror-o rpaSa, nyns-rpaSa, rpuBnurJlr,Horp rpa$a, rpa$a c [erJyrMH, MyJrbrarpa

rpa$a, 6ecxonequoro rparfa (npr,reeAHre [p]rMepbr rcdxloro B BuAe Auarpauu).
, ilpo0Tofo

rpa$a, 6ecxonequoro rparf a (npr,ree4Hre rrpuMepbr B BuAe 4uarpauu).
20

21.

r{ro HaglIsalol JIoKzulbHoft crenessrc BepilruHbr rpa$a. llouhrr.te [oJrycrerrr3Hh Hcxo4a,,
3axo4a" Anr ollr{eHrr,rpoBaHHofo rpa$a. flougrue cnrilnorc npa$a.

eFIUh14,
MarpHrla cMe)(HocrH Anr HeopHeHTupoBalrHofo H opr4eHTlrpoBaHHofO rpa{lon.

22. Karcue rpa$tr Ha3blBarcr usoronop$nrrnrn. flpaeecrri, a.rrropnrM cpaBHeHrlr rpa$on, n

Hb

Marpr4rlaMr.r cMexHocrr4, Ha rrpeAMer BbrqBreHHx zx r,isovop$uoora.
23.tIyru Aopofz B HeopI4eHTHpoBaHHoM (oprzenrupo{aHHov) rpa4e: orp€,AeneHne 14ap111p

Mapupyra' Maplxpyra UuKruqecKofo, IIen[, npocroft qe[H, ULrKJ]a, npocroro Ugl1;ra.
24' Hro roHuMaerct uo4 o6xogorvr rparfa. Orurcanue anrfpnrrua odxo4a ipa$a a uy6nny.

BI EIJ HbIX



25 Olpegeleuu€, cBt3Hofo HeopneHTlrponasurrii rpaQa. 9lo Ha3brBaercq KoMnoHeHrofi | car:uocrr,l
HeopI,eHTI,IpoBaHHofo rpatpa. 

r HoY*' rrv naDrD.vrvr Nurvrrr,ns. luvl I vtt)lJHUUlrll

I

Onpe4eleuue cI4JIbrIo cBt3Hofo H oAHcrcropouHe cBs3Horo opneHfHpoBaHHclro qpa$a. K!n,tnoneuru
cursHoil cBr3HocrH r.r oAHocroponHefi cBr3Hocru rpp$a.
9ro ecrs orHo[reHue Aocrr.DKHMocrH 3arAaHHoe Hd rpaQe. Cnoficraa orHorr]erFrur .o,ocr"r,rrlnoocrr.r Arq
Heopr4eHrupoBaHHoro H oplreHTHpoBaHHOro rpaSon; 

I

fIoHqrI'Ie orHOuIeHI4.r Aoclnls4Mocrv Ha rvrHo)KecrBe KoMrroHeHT curuHofi oBfl3Hocru. 
I

3aAauue Marl)I{IIbI cBq3Hocru AJrr HeopraeHTripoBaHHoro rpa{la, Marpr,rr-lbr oAHocropoHHeii csqslrocru
An[ oplzeHTl,lpoBaHHofo rpa{a, Marpkrrlbr cnrruofi cBr3Hocra AJrs oppreHruponar!uoro rpaQa.i

30. MerpHuecKr{e xapaKrepr,rcrnKrz rpaQoo: olpe4eldHr.re paccrorHlr Me}KAy Bepulr.{Ha[,14 '1, h 1,, B

cBfl3HoM rpa$e, AHaMerpa cBfl3Horo rpa$a, gncqeHTpncr4Tera BepuaHbr v B eBr3HoM rpaQe:, paAwyaa
rpaSa, rleHrpirJrbHoil oerpurraHlr. ,

31. lloHqrue ror{Kl4 coqJIeHeHHs, Mocra u 6lora. Korla BepruaHy rpa$a MoxHo crlr4r4rb rrlqxofi
coqJleHeHut. lKaxoe pe6po cql4raerct MocroM. Itaxofi rpa$ raltercs 6lorcorvr. ,

32. 9ro Ha3brBaerc.fi nepruuuuofi ra pe6epHoft cBfl3HOc
33. OnpegeJreHr,re efilepoua qHKJra, efilepora ryla

opr{eHrupoBar{Horo rpaQoa (6es 4orca:arelrcrna).
34. OnncaHHe peKypct4BHolro anroprarMa rroc:rpoeHilt
35, onacaune aJIfopI'ITvra .{eftrccrpbl Haxo)riAesus, rvunuMzurbHof(f, nyrlr Me))Kry AByMfl npor3r}oJrbHbrMa

Bepr.xHHaMr,r B HarpyxerrHoM opneHrr,rpoBaHHoM rpaQe,
36. onprcaHue zuIropl{TMa oopaa Eel,ruaHa HaxoxAeHh t MI4HAMaJTLHOIo nyrpr B B3Be[I€rr{HoM

opr{eHrktpoBar{HoM rpacpe.

26.

27.

28.
29.

37' onpeAeJleHrre HeopueH'rllpoBaHHoro AepoBa. grro HAsrrnaror ooroBHbrM 49p9s6y14
cB;r3Horo rpaQa. 9ro nagrrsaercq HeopuetuTr4poBaHH rM JrecoM.

38. onpe4eneHpre opr{eH'rnpoBaHHoro A(3peBa, Jr ca. rlro Ha3brBa(lrcf,

Hec)ppreHTr{poBaliHof o

oclfoBHbrM AepeBoM
opzeHTnpoBarrHoro cBfl3Horo rpa$a.

39' onpe4eJleHl'tfl KopHt, [peAKa BeptrrrzHbr, tvora, Kycra opHeHTHpoB.aHFroro /repeBa.
40. onpeaeJreHr,re Bbrcor 'o AepeBa, uy6uasl Bepur.rHbr v opu.eHTr4p,oBaHFroro AepeBa,

Bbtcorbl BepuI'IHbl op feBa v, ypotsHt Bep[H]Hbr opr4eHTl4poB€lHHofc] AepeBp v.
41. Kanoe opl4eHrlrpoBaHH()e AepeBo Hul3brBaercr 6lrHapurrrvr. Karcoe 6uuapuoe opneH.r'npoBar-rHoe AepeBo

HA3bIBAETC' TIOJIHbIM.
(DoH4 oqeHoqHblx cpeAclB AJIfl npoBe,leHr.f, al-recraquu ylloBHq c$opvuproraunofi KoMneleiHrlufi

o6yuaroulnxcs rro Ar4cr{HrrJrHHe oQopvlrercr orAeJr bllbrM AoKyMeHToM.

7 . ytIEE HO-ME TOAI,ITIE C KO E I4 I,IHO OPMAUIT OHH OII OEF. CrIErrE HI4 E

AI,ICUru[JII{HLI
7.1. Knuroo6ec[eqeHHocrb

HahaeHoaaur{e Jrr..rreparypbr : aBTop, Ha3BaHrre, BU E u3 1LitH:afl ,
II3.ITATEJIbCTBO

fol
v9AAHrrfl.

KHl,tf OO.BECIII]qEH HOCTb

Kort,r.{ec'rso
3K3eMrrJrrpoB

uzlauuil s

6n6rnorexe BnfYi
B COOTBeTC',TBt4!1 C

ofoc Eto

Halnqne u elexlpoHuoil
6a6lno'rerxe [hfV

I

OcHOeHar r *p
z

rrypat
L 3____-:

1. 3apunona 3.P. [exrlrln tro Ar4cKperHofi ruarelrarr.rre. Ma-
TeMaTI,It{eCKar nOruxa/
yve6Hoe noco6ue.- M.: Poccuftcnnfi yHnBepcurer apyx6n
uapoaos.20l4.-120 c.

2014 http://wwv1.
iprlcookshop, rvl221 90

2. Mapuexron C.C. Ocuoarr reopr4r4 6y.nenlrx

4yltnq4ilyue6uoe roco6ue.- M: OI43MATJIAT,20t4.- lt36 c.
2014 http://www.

iprlrool<shob" rul2427 0
3. tr4eauon l{.f[. C6opnaK 3a-Aar{ rro Kypcy <,{ucrperHar
MareMarr,rra)>/ lreroAnqecKLre yKa3aHu.fl.- M.: Mocxoscxr4fi
rocyAapcrBeHHrrft rexurq.ecxnfi yHlrBepcrrrer [rMeHr.t H.3.
Eayuaua, 2013.- 32 c

2013 http://www
iprbookshop, ru/31549

4. Arexcees B,E. Jlexqrzv nro ArrcKperHoil ruareuarrxe/
yve6uoe noco6lre.- M.: HhI{
I4HOPAM.2013.- 90 c.

2013 http://www. znanlium.
corn/catalog

,IlonorunrelbHar rr reparypa



1. Vcos C.B, ,{zcxpettrart rarenrataxa/ y"eO"oe nocoOrre_ -
Ovcx: Orrrcruft roc, yu-r nu. C.E. ,{ocroencxoro,20ll._ 60

20rl http://ww
iprbooksi ry. ru124884

2. MapueHron C.C. Ocroabr reopun 6y6brx Qynrrwil
yve6Hoe loco6ue.- M,:
oI43MATJII4',r, 2014.- I 36 c.

2014 http://ww
iprbooksl

v,

ry, ru124270

J. /\.paMoBa l.B. AncxperHar MareMarzxa. 3leueHTbl TeoDr4r4
rparpoa/ yre6Hoe noco6lre.- Horoor6upcx: Ca6vpcrnfi roc.
yH-r reneKoMMyHr4rarlr4ft n uHQoprrlarurcu,2074._ 43 c.

2014 l'tttp:l/ww
iprbooksl 4t. ru/2.4270

t,/, ttepwo(HqecKl,Ie H3AaHrrf
1' ZHcpopnratrrKa, BbIrIpIcJIurelrb*as.rexHuKa r4 umKeHepHoe o6pasclrauue. UR.L: htrfp://elibrary,r

contents.asp?issueid: I 567 393
2. Hayrca u rrrKorra. URL: tnttps://dlib.eastview.com/broWse/publicat ion/79294/udb/1270
3. HHQopruarurca u lpazoeaHze.URL:http:/idlib.eastvieil.com/browse/publica1ion/1g9 46ludbl12

7.3. Ilnrepner-pecypcbr
1 . 3Ec <vuueeporzrercKafl 6u6 nuorexa osla ft H> - http :/bibl ioc lub. ru/
2. 3rerrpoH :auas, 6u6 tuoreKa: http : //www.turi rpx. com

8. MATEPI,IAJIbHO.TEXHTIqE]CKOE OEECIEIIEHI,IE APICqZil.]]tIIHb
ftl peanasalPll{ AaHHofi 4ucqnunHbl uMelorcr clpeuzanbHbrrl rroMe[{errprr Arrf, npoBeAer

JIeKI{HoHHoro TI{Da, saHsruir npraKTl'IqecKoro ran!!, 'rexyuterQ KoHTpoJIr H rrpoMe)K.y1oqrrofi arrecral
rroMeqeHr4fl AJrs caMocrosrelrHofi pa6orsr.

Ilpaxrvvecrhei saHflTufl rpoBoAtrcr B ayAHTopr4z (iconantrcrepHoM xlacce) 5l l6-3 (ula
KoMnblorepHoM ruracce B 3aBacr4MocrLr or cerKu placnucanun).

llepeueur ncrroJr*yeMoro nr4qeH3'oHHorrf, rrpofpaMMHoro o6ecneqesu.s :

1) MS Word;
2) MS PowerPoint;
3) MS Visual Studio.
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