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1. UEJII{ OCBOEHI4,I AI,ICqUIIJIIIHbI

UeJttMlt ocBoelut,a[cqxrIJMIIDr'tBBtclnaq MareMarrt(ar' tB]Itlorct:
l. @oplrupoaanue naBBI(oB Jlor[qeckoro Mrrltrresrt.
2. @opMl-rpoBaHue npaKTlrqaarurx IIttBbtKoB ricllorb3oB€IHl-lt MareMarliqecKux MeroAoB

ll t$opuyr.
3. Ilo,uoroBKa B o6natcrr-i Ilocrpoellltl II IicIIo]I63oBElrIII,l pa3JI]rtIllLDa MareMarliqecl<Ilx Moaerer.

3raaqu:
. II3Yq'lT6 OCIIOBII6IE IIONO)r(EEI'T MaTEMATIiKII;

. EAYIIIiTEC' IIPIIMCII'TE METOAbI MATCMATI'(U ATI PCTII9IiII' flPTKIIAIHBD< 3AAAq.

2. MECTO ,IU{CUUIIJII,IHbI B CTPYKTYPE OIIOII BO

yqe6Ear ,qucqqfl]IEga <(Bl'rcmat MareMar[Ka ]t orEoclrtrct I( oaoorofi ractl yle6noro nnaua

nogrorooxn 6axararpoB rlo EanpaBnel xo 13. 03.03 <( gneprer[qecKoe Mamlluocrpoenlie >t.

Ilpeper$[3[TLr .ucqlllrrHBr : ,utcqlrllJltrqa oulpaerct Ea 3H,ull'e [pe,4{eroB oclloBlrofi o6pa3oBarenBliofi

lpofpaMMbr cpeaHero (IlonHoro) o6rqero o6pa3oBaHlrrl: (MareMarliKo).
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floJry.reHHbte 3EaIiIir Mory'T 6rrrr r-rcnor*ogagr,r so scex 6e: uckrloqeElrt AncllllrlflrHtlx BapuaruBHoi

tracrrr npofpEMMEr, a ra(xe B.[trcqurmlllra,y 6a3oBoi qacrll IIpofpaMMlL
ycBoeHne.{ECuI-iIL1II'E6I (BErcEas MareMarnxu oo;ruaro4olllct rIo3BoIItr EM :

a) lplMeEr:rb MareMar[qecK'Ie MeroAbI It ItHcrpyMeHTaJIbI$le cpeacrBa AJI' I'lccJleAoBaritt

o6rerroo upotleccuostullnoi aetrerbuocrll;

6) qporirr, MareMarlrqecnte Mo,{etllr o66eKroB npoQeaaliouarbrtofi .{etrerbnocrn;
a) ncnonl:ooau umeMaruqecruie [EclpyueETaJIlELIe cpeacrBa r,'u o6pa6orro-r, auanrca u

cncTeMarr8arry[ uEtbopMaIII't rlo reMe ficcrleaoBalrut.

3. IIJIAHIIPyEMbIE PE3yJILTATbI OEvIEHI4ff IIO ruICUI{IIJIIIIIE

Ilnarrr pyeMue pe3y.Jrr,Tarbr o6yq€rrltt rro Al{cqri IuEe, coortteceulrble c flnafltlpyeMblMll pByJIETaraMIl

ocgoeuss OIIOII :
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llccfleaoBarrrlr llpli peltresl-Ili
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qaornqHoe
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aHallll3a, m{geil{oi I-l BeloopEoi a,re6pDl, Teopr4'l ptqoB,

ar$Sepeeuuaalrux ypaBHeHfifi.Teopl,lH BepotrHocret fi

MAT€MATTFIECKO' CTaTIiCTIiKII.
yMerE: nprrMeEsrB Teoperlrleclue 3rraHwl npx perleH]-ll,l

npo(beco[oHanEEbrx 3a,uaq, [poBoAm6 aH tll3 fi o6pa6orlq
gxCllepr.lMemaIElsx aadHblx.
B,'raaerr: oclrostrunol [pueMaMq MareMarlqecxolo
MonenuDoBaHttl II MeToIzlMIt peIIIeIIwl MaT€MaTErIecKI'D( sa,qaq.
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OcEoBEbIe MeroALI

I-IflT9IDUDOBAIII''
2 9-12 1

,7 2 3 D20/o

6

rIoII Tue olpeAereluoro [IrrerpaJla
ero cBoicrBa n reoMErp-t aM6ICJl.
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t/50%
9

KacarenbEa.f, u.[ocKocrr, Il IIopMa'lL
(I, [OBepXEOCfi. flpott3Boaqa.rl [o
HaflpaBneErilo Il rpaauetlT. BEICrIIr'e

nhnr'rBonHEre- TeoDeMa IIIBapua..

2 l6 I I
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3ncrpeuyuu. Heo6xoAliMbre It Ao-
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t 

I Knucc. oopraon ypaauenxr. O6urufi
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"r',ema-n 
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3 2 2
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f,onc'rrta TeoDeMa u 3anaqa KorrtI-I.

3 4 2 /25%

3

YparEelrrlt BEIcmry noPtA(oB.

JlurrefinrIe yp--r co cflellriaJr6llot
npasoi .{acTErc. Mero a Bap^3!4

3 4 4 4 2l25Vo
Peilrr rr-xoHrponl

Nsl

4
PerreHne nptKnaaHhD( 3aAaq c Iro-

Morlhro nfiibdeDerl[_x YpaBIIelIrIi.
4 4 2 / 250/d

5

Cry'raiurle co6rnrr, a:rre6pa co-

66rrufi. OcHoBErie aKclIoMbl Ir Teo-

f,e I.r feoMerbuqeckajl BePotrE-Tl
3 8-9 3 3 4 21336/0

6
floBTopHbre Ee3aBqc[Mble IicIILITa_

EEs. ErjHoMI{arEEEril 3llKoE,TeopeMr

rlafl raca- fiDor3Bo,rrua, (b''HKAIit.
3

9-
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4 4 2 /25%
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Ne2
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CnysaftEEle Befir'fi'IIEl I,I Iirx oclroB-
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flpeAereHl-r.E crytaft HbD( Bertlqrlll.
Ot'H(qI't EaAexsocrl-i.
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9
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I ceuecrp.
I. JII|'IeiiHat a.rre6pa.-' 

iJ orrp"o"ot""o"^, tlx cBoicrBa It Bbr'ruclenze l'2'Marpurlrl' aeficrBllt Ea'4 HliMri o6parsat

Marpn{a. 1.3. C[creMBI Jr[se]iiEBD( )?aBlreslli TepMllrroroms l'4' M€ro'46I faycca Ir KpaMepa'

1.5. Ilpuueneuue rou[blorepl+,rx rcxuoJlorui ( nporpammr'I (Matrix" u < Solver > ) e are6pe'

lL Berropnan a,rre6Pa.
2.1. Berroprr u ,qeiiirg ui $ar' E iMP'.2'2' BeKTopEoe [pocrpalrcrBo! ]IuEeiiEas 3aBuctiMocrB

r 6a:uc. I{oopaauaru BeKTopa B 6a3uce 2'3' CItcreMEI (oopalrlrar Ira rutocKocrl'l I'l B

npoarp*"r"i. Pu4rryc- BeKTop Ii IraJlpaBIIlIIoll([e Koclllrycbl 2'4' Cr<alapnoe' oerropnoe

r cMemaulroe flpol'I3BeA"t "" 
ue*topo" 2'5' npuMetreufie BeRTopEbD( onepauli B reoMerpuq'



III. AHanlIn|cecrtat reoMerpuc.
3.1. AeKaproBbr Koop,{tlrar6l. MHoxecrBa Il Jrl-Isalr $a rIJIocKogrIl. 3auevarellulre rpvor'le.

3.2. flprMa.f, sa nnoc(ocrlt, pa3Jruvnue cnoco66l e€ 3a,{ag[s.yrojl Mexay nptMBIMIl, B3aI-lMIioe

pacflonoxeH[e rrprMF,Ix. Paccrottll-re or roqru 4o lp-ruoi. 3,3. flroc(ocrb B rlpocrparrcrBe'

paccrorEEe or roqI<I.I 4o nrocrocru. 3.4. Ip-rvtul B flpocrpauicrBe, ee ypaBnen[c- 3.5 ymrl
I, paccrorHrlr Mexly rIIIoc(ocrtMLI I,I [ptM6rMIi B rIpOClpllIrCTBe, ItX B3aIrMHOe paQrIOrOXeEre.

IV. BBeneE[e B aHa.rrB.
4.1. .lleicrslirellbnrre .rEcra. MqoxecrBa Ii JloruqecKaul cI'IMBoJM(a IIoHtrIte o o)'HKqI-rIi
n e€ rpa$uxe. Srelreurapnr,Ie $1T rrquu. O6paruaa $ynxuru. 4.2. flocle'{oaarelruocrt't l't

rlx trpeaenbr.llxcro <e>' rrar)?trJlblrble norap[@Mrl rr ux cBoitrcrBa. 4.3. Ilpeaer Oystcuau,
ocHoBrrEre reopeMEl o npe,qenax. 4.4' 3aueqarenbFBle [peaerEl Il creacrBtls It3 HEx.

Ilonqrue o 6ecroueqHo Marrrbx Ir 6o]II'IlIlrx ser{qliHax. 4.5. Heupeprrnuocrr Qymquu.
Ocnoanrre reopeurr o sefipepblBur,D( OyuKunt\.

V. Aurb+epeHu[arbnoe ncuuc.reuue ({yqrqu[ oaHofi nepeMelfi ofi).
5.1. Ilonarae nponaaoguofi, upaelIaa 4u$Sepesq[poBawu <Ta6nuvune> npozaaoanne.
5.2. llsseperquponanue romosaunr SFr(qri.s.3. HerBEEre r, [apaMerpltqecKI{ 3a[aEH61e o)'nKuxE.
5.4. Bbrclnne [po[3BoaE6re. 5.6. Ocuoanrre reoper'au aliooepeEll'ra'IbEoro IicqrlcregE .

lI ceuecrp.

VL Ilpruoxennr npou3Borltoi.
6.1. l4ccreaoBaHlte OyExIrIii c floMorqblo [poE3BoaIr6D<. AclrMllroru rpa@ura $yrx+lu.
6.2.,qrlQ$epeuquar, ero cBoficraa L rrprr6nuxeuuble BbFIucneHI:Jt c eto rloMourblo.

6.3. Kacarenrsar u rroprlaat r azuua. floarue KprlBrl3rrbl. 6.4. Olllrll<o - Mexaulrllec(ue

npnJroxeBltt [polt3BoAlroi. 3aAawr ornrM43aqt[. 6.5. flpaBl-rno JIo[I-rrant.

VIL llurerpa.lr'uoe ncvuclenne (ueonpe,4elenur'rfi unrerpaa).
7.1, Ior:rrae neproo6pa:nofi n ueonpe4e.:reaEoro [ETefpana" CBoficrBa ortepaqx[
rluTefpttpoBurlut u ee coru c ,4rr[QeperuupoBallreM. Ta6[i4a nlrrelpaJloB.

7.2, OcsoBEEre MeroAtI [ETerp[poBaHI-Ir. 7.3' IIoE 'nie o (Ire6epylqExct) [srefpa,lax .

Teopeua Korru o cyr{ecrBoBarrnt flepBooopa3Hofi .

VIII. OIrpeaeJreHHEr[ [HT€rpan.
S.l.fIoE Tne olpeaereuuoro unrerpaaa r $opuyla Huoroua-Jlef6ulrqa. CBoicrBa
oflpe.{eneEHoro tmerp&Ia I' ero reoMerp{'rec(si cMblcn. 8.2. I&rrerpanr,Hue lIepa3ell-

cTBa ri oIleI{(I:r. 83. nolrtrne o llecoocrBelrHbrx EETefpanax..

IX. Ilplrnoxenl|q onpeaereHHoro [HTerpara.
9.1. B6r.{rcneE}.Ie nnoqa,qei llnocl(Iix orlry? B ael€proBLrx, TIoJI'pEBD< It [apaMerpqqecrufi

(oopariuarax. 9.2. Pacver 4nun nunrfi ( B pa3nltulbD( (oopal-Inarax). 9.3. Bbr'IEciIeE[e

o6beMoB rI rl,'roua,qeii troBepxsocrei Te]I Bpalqenria. 9.4. PeEeaue 3aAaq MexaEnKr rl ibr€I-Irut.

X. OyHK[r|I|. ]aBncqttrqe or HecKorhK[x nepeMesHr'Ix. .
10.1.O6uue nonrrlls u repuuuoaorur. Tono,roru-g a R" u R. Ilpeae,rn u uenpepblBEocrt'.

floBepxEocrrt B [pocrpancroe. 10.2. qacrnBle 4pou3BoArrre. BEIcE e [poI'I3Bo'{IrbIe! Teo'

peMa IIIBapua. 10.3. CKaJItpIIoe rloJre. JII'HIIi II noBepxEocrl ]poBflt. flpou3Boa$at no

HanpaBJlelIllro I, fpa"ryIeltr.

XL IlpnnoxeHts sacrHErx npolr3BoAHbrt.
U.1. flonrrblfi &i$epeuquar u npa6rulxer*rble BbrII{cJIeI lt. 1l.2'Kacarenrsat n:rocrocrr rl
r{opMaJIB Ks rloBepxuocu. 11.3. Heo6xo,utrMlle ycroB[t grcrpeMyMa. ,4oararo']Er're ycroBts
gKcrpeMwa (cnyqai aBlx IIepeM€IIHEIx).11'4. ?Iccne,{oBaE[e QyHKIrIitt B 3aMKE]'rot orparM-
.rel]Hoi o6racrn. 11.5. PagaaqnHe cuoco6u noucKa ycr'loBEoro gKcrpeulua $yrruufi ,ua1x

',ITDCX 
ITEDEMEHIIBIX.



III ceMecrp

XII. A[OoepeHII[anbHBIe yp&BneHut.
12.1.tl;tflre ax$sepelruliallbsoro )'paBHeHId, o6uero rl 'racrtoro peruesltt. floptao( I-r

raacc lpaaeenrn. O6ultfi Iiltrerpan rI ulllerpanblrble rpIBbIe l2.2.Ocuosqlre Tlinrl )?aBneHl'li
1-ro nopaara. 12,3. Ypaaneunr BBIclrMx rloptrKoB, Mero.qEI rrouaxerut . 12.4. 3aaa"a KoEL L

reopeua Koua. Oco66le perueltl-lt. 12.5. KoMIIreICcELIe '{rcna OcIIoBHLIe rloHtrlt n onepaqu]'l'

12.6, Jhueiuue ypaureEsjt B6ICILI'X fiopt4(oB c rlocrotqEhlM[ Koe$$uuueuraw (oanopo{Erie II co

crleqEaJlbEofi [paBoii vacrrro). O6une npurrrl,ur,r ux peuerur. 12.7. Meroa aapuaqur xorcraar'
12.8, 3a,ua.{r-r MexaHu(u I Qusurt, npuroA.aurfie r a[ooepeHqlarEHblM yp.lBIreHIUIM'

xlIl. 9neMeHTH Teoptt Bepouxocrei.
4.1. Cnlqaiinbre co6brrua, are6pa co6rnni. Klacc4rec(oe u cTaTncTriqea(oe o[peAeJleHue BepotTIIocTIt.

ocHoBHbte TeopeMhl ri axcnoMbr. 4,2, noBTopHbre He3aBllctrMr'te llclt6llallrtf,. BIiHoMtaILEbIii 3aKOE Il
[pe,[eIr6r{6re reopeM6l Jlannaca. flpor*rog-rrqar @ynruru. 4,3. ,fttc(pErlrble l' HerIpepBIBHHe cII]4IatH6Ie

Bejr!rq[86r, r{x ocEoBr$re xaparrepuctvxu. 4.4. OcEoBEbre 3a(oEEr pacnpeaeneHag. 3akoE 6OI6[[IIX 'lliceJl.
4,5. OyHrcqnr HaAexEocru.

XIV. OcEoBBr reopIIE psAoB.
3.1. 9rcnoaue u QlT rKurrogtlllblrble ptrbl - o6ule lon Tlrt, TepMI-IEonor[jI Il reopeMbl 3'2 Cteneunlre

praEr - ocEoBrrEre TeopeMBr n cTalraapTrrEre pa3noxeEnr. 3.3, Ilpll6atlxetlllrre sblqzcleEru c IIoMor[BIO

pa::roxenar r pr,u. 3,4. Peueuue ar-r${epeuusa.lr6tlbD( ypaBuenlrfi c rloMolrlrlo pt4oB' 3'5'Ptabl Oyple Ir

IiX IIDI'MCEEIIIIC B MEXA}UKE l:I dI]t3UKE.

Cogepxanue npaKTltrecK[x 3aHsr[ii IIo AncIIHnnnHe

I ceuecrp
Pa:ae,n l. Onpeae,ure.nu'
Teua l. Ilpnrepu u oblqltaneu e o[peaelMrenet Broporo nopta(a; Tperbero [optaKa no npaB]tny uapppca

(MeroaoM rpelrorbqtKoB).
TeMa 2. AHanx3 cBoIcrB onpeaerlrenet.
TeMa 3. Brlsricnenrre onpe.{enareneii Tperr,ero rl qgrB€proro rroptar<a MeroaoM rlpltBeaerillt k

TpeyforlEoMy D4q/, Mero.{oM rIoI xeHwr rloptu$4.
Pa:ge.l 2. Marpuvnoe [cquc'tenne.
Teua 1. Marpuqu r aeiarBlrt Iia,4 HltMrl.

Teua 2. Ilocrpoeuae uarpuuu, o6parnoi n Aaurloi Marpqqe.

Teua J. Pemeutle varpt{tflrBrx ]paBHeHI{fi.
Paue,r 3, Cncrelfi'r llrneiinrrx a,'rre6panuecKnx ypaBIIeHIIf'

TeMa I . Peltrellr-re clrcreu lteto4aw faycca u Kpavepa.

TeMa 2. O6parEoMarplqH6fr MeroA pefiellliu cr'7QTeM.

Par4e,'r 4. Berropnar a.rrre6Pa

T€Ma 1. flpocreiilue orrepalras c BertropaMtl.

TeNra 2. Pa:nnqrrsle sqEI orlepaqua [epeMrox{eEt'Is Be(TopoB.

TeMa 3. AeiicrBut c BeKropaMu B cl-IcreMe Koopanlrar..

Teua 4. flpnroxeuua BeKTopEofi aJre6p6l IC 3a'4aq,M r€oMerplr,I rr MexaIII,I(E.

PagAe.l 5. 9leuenrr,I aHajlnrr|qecl(oi reoMerpn[
TeMa l. MHoxecrBa rorex ua nrocxocra. IlptMble Ha nilocKocrl'l

TeMa 2. KpnBr,re 2-ro EoptA(a, lrx cBoiicrBa.

Teua 2. Illocxocrs r flptMal B rlpocrp€llrcrBe

TeNra 4. Anarulg sealrMrrofo pacrroJroxeE6r IuELIfi I{ rIOBepXIIOCTei Ea IIIOCXOCTIi Ii B [pOCTpancTBe.

PatAeJr 6. BseAer e B MareMarl|qeclsril aHa"'In3.

Teua 1. ,{eicroaremqble, KoMrrreKcurre qflcJla Ii ofiepaqtlrl Iraa I IMII'

TeMa 2. OcnoBnrre sreuenrapurre tfyrr<una u rx rpa$nrl.
Teva J. BbIqtjc,reuue flpe.[eroB qucnoBblx nocneaoaarenbHocrei.

TeMa 4. OcIloBE6re nplteMbl BbrqnareEl-It flpeaeroB o]'II(IlIii..
TeMa 5. I4ccreAoBaEue OI.IIKUI-ri sa He[pep6rBEocrB



ParAe,r 7. Ilpo[3Boanaq.
TeMa l. TexHmG .ulrQQepenuupooan ur.
Teva 2. ,{ar}QepeuuupoBaEae c.'IoxEoi lr EetBlroi O}'Irktlltu..
TeMa 3. (dlorapa$Mltqec(oe),{tr{+eperu[poBauue.

II ceuecrp

Pa:Ae.r 1. Ilcc,reAosaHne oyHKlt[ii.
TeMa l. O[peaeneEne yqacrKoB Bo3pacralrtt I' y6brBaHl|t O]u(qEi.
TeMa 2. BbrqncneH[e iroKaJrbHbIX 9l(crpeM]a{oB.
Teua 3. OnpeAerenue yqacrxoB B6!n}{rocrn r oorrlnocru rpa$nKa (blEKIIIr . Toq(lr rleperlloa.
TeMa 4. Haxox.leHlle acliMflTor Kpl-tBoi.
TeMa 5. flpoBeAer ie rloJrlroro [ccileAoBaHar n nocrpoeuue rpat[sKoB OylrKqlti.

Parae,r 2, flpruroxesr|c npo{rBoAHot.
Teua I . ,{ur}QepeuqzaJ'r It ero rrpaMenesrle.
TeMa 2. Bbr.rEcneH[e npeaeJroB rro [paBEJry Jlo[Itrart
TeMa 3. feoMerprqecKne ,t r4exaHrtrecK{e fipanoxeHrt [potr3BoaHoi.
TeMa 4. PemeIII'e [puKJraAIrErx 3aAaq.

Parae"r 3. HeonpeaeresHhlfi [HTerpan.
TeMa l. Ta6nrqnoe [Irrefp[poBalrue.
TeMa 2. 3aMeEa [epeMesrrot B HeonpeaejreEEoM l-IETefpare.

TeMa 3. Mcroa lrHTefpqpoBaEll' [o qacrtM.

TeMa 4. MeroAbr qETefprpoBaE t pa3JnrErbD< KllaccoB oyHlolufi
Paegelr 4. Onpe,{er0gsErfi ngTerpar,

TeMa l. Bbr.{EcneHrie riErerpa,.loB c uouoqrto t}opt'ryrr'I HbloroEa-tlei6Errqa.
TeMa 2. 3aMeHa lepeMeEsoi B ollpeAereHlroM IrI]TerpaJIe.

TeMa 3. I4ccne,qoBau[e reco6crrennr,rx urrrerpanoo.
Pa:qer 5. Ilpnaoxenrlrr tuTerpaJroB.

TeMa l. B6r.{rcneHr-re fl,rollla,qef nnocxnx Qur;p.
TeMa 2. B6rqrcneHl-re AJniIrbI A]TIi IlrocKofi KpliBofi.
Teua 3. Brrwcaenge uJrorqaAlt rloBepxuocr& r,t o66eMa rera Bpaulen t.
TeMa 4. flpsnoxeBlie otrpeaenenuoro trlTerpara x sagasair,r $u:ttrct rl MexaEuKlI..

Pagae.r 6. @ynruuu usorrlx trepeMeuubtx.
TeMa l. OlpeAereHrie mrrurfi lponn-r $yuxqqu. Pacqdr [peAe.[og.

TeMa 2. B6r.*rcneH{e qacrE6lx qpou3BoaEbx.
TeMa 3. Kacaren6Eat nJloe(ocrE Ir IropMzlJIB I( noBepxEocrE.
TeMa 4. flpou3BoAlras rlo HarIpaBneHIiIo ri rpaAueltr.

Parge.r 7. Ilpn,roxeruq qacrHr'rx [por3Boanhlx.
Teua 1. Brrwrcnerne <a6comorur,x> sxcrpeMy}toB. ycIIoBHEte 9rcTpeMW6I.

TeMa 2. I4aaneAoBaHue $yaxqui n orpauu.reHlrof (3aMKD'roi) o6nacrlt
TeMa 3, Peltreltne [pEUra,4Er,D< 3a,4a.r (IIa fclloJ'lb3oBtrlrie IloIUITIl I (3(crpeM]arD)..

III ceuecrp

Par,qer 1. ,4rlorbepeHqnanbH6re ypaBHenna 1-ro nopagxa,
TeMa 1. MsroABI lloncra o6qero pemenur pa3JIrrIHEr,\ TI-lrIoB ]?aBEeEItii l-ro [optr(a.
TeMa 2. 3aaaqn c Haq,lrrbEbrMtl ycJIoBIt IMrr. IlocrpoeEne I,IlTerpallaux rprorx. OcooBIe peltreHl-rt,

Pa3Aen 2. ypaBHeH[s BhIcIuIIx nopaAKoB.
TeMa I . ypaBHeE[r, aorrycKaloq[e IlosnxeHl-lt noptaKa. Meroabl Itx peEeH]lt.
TeMa 2. Jlmefir ,re ypaeuenua 2-ro nopr,Ara (oAuopoaHue t-r co cneuaanbdofi [paBofi '{acrBlo).
TeMa 3. MeroA sapliaqM (olrcrasr B nltHefiIrbD( ,?a3H€Itll,lx.
TeMa 4. Peltrelllie [p]rrJlaAEr'rx 3a,aaq.

Pa3Aen 3. K,'raccE.Iecr{at BepoqrHocrL.
TeMa 1. 9reMeHT6r KoM6uEarop'I(I{. feoMerprtqec(te Bepotrlrocrlr.
TeMa 2, TeopeM6r cnoxellltt Ii ]1\{Eoxeql'l Bepotrsocret.
TeMa 3. yanoBEar BeporrHocrb. TeopeMI'I nonHofi Bepot:nlocrl4 Lr Baieca.



Pa3aer 4. IIoBTopHBre He3aBnc[Mble l|cuLlraHrs'
Terla 1. Oopuyaa Bepny:r.na
Teiaa 2. Ilpeaenrl$reT eopeuu Jlauaca.
Pa3aen 5. CnyqaiiHble Be,rlrqr|Hbl.
TeMa 1, AacKperEBIe aJryqa[IlBl9 Bemt$iII6I It IIx xap€!(Tepucrl-IKIt

TeMa 2. EauoMuanrsbli L [yacaoEoBcK[f 3aKoHEI paclpeaellel it.
Teua 3. Henpepuruue cnyqaillrle BeJlllqurlu. ,{u$r[eperulla,rrrat u risrefpanrriat QyEKIrru

pacnpeilenelllts Beporurooreii. MareMarltqec(oe oxI'IAaHIje r,Eltcllepctlt.
TeMa 4. PaBEoM€pHbIfi u EopManbEbfr 3axoHLI pacllpeaereHl'l. I4x wtc.[oB6le xapaKTepucrnKl-l'

TeMa 5. floKa3aren6Eoe pacupegereune n QyIII(III'I Ira'qexEocr[.
Parae,r 6. {uc,rorr're rl oyuKqnonaJrbubre ptarr.
TeMa 1 , CxoarMocrb qltanoBErx ps.qoB.

TeMa 2. Onpeaenegre o6racrn cxoauMocrt tfyaxquouaalnr,x paroo. Cteneuuue pl'4rr.

TeMa 3. Prsr Tefinopa Il IIx IIpIlMeIIeIIIle I( flpIIonIlxeEIIr,rM B6rslcreElttM li B6FII'ICJIeEIdo rlpe'4eJroB'

TeMa 4. Prr6r Oypre I-r ux [puMeEeEltt

5.OBPA3OBATEJIbHbIE TEXHO,IOTI4II
B npeno4anauur allcIuIlJIIiEhI (Bblcrlas MareMarn(a)) ucrloJl!3)alorcx pa:uoo6palnrre

o6pa:onarenrurre Texr{oJror[4 - R6!r( TpaAxrl[oErr6re, Tax u c npllMerregreM aKTIBIIBD< It IjlrTepaRfllBllr'fi

MeroaoB o6)"iefl[t.

5.1, ArcrnsHr're Ir uHTepaKr[BHhre oopMBr ooyceHlIt

C rrenbro OopMl-ipoBauux u pa:rrrun npo$ecc[ou lJIrHLrx HaBr'r(oB cry.4euToB B ]4Ie6IroM

npoqecce [arroJrr,3yloTcr aKTr.rBHbIe ri [ETepaKT[BHbre $opuu upooe.4enr.u 3a:l]tTun B coqgTaHlttl c

aneay4uroproi pa6oroi (kouTporEqble ayazropuue pa6oru, uu,qlBtryaJlruble aoM.lluulre pa6oru):

l.JleKlloErro-ceMusapcKar cucTeMa o6yqeslr (TpaaqqnoHE6re .[eKrIr{OE1$re I' IlpaKruqeo(qe 3aHtTIlt .

2.Ilprueueuue MyJIbrrrMeaI-Ia rexnonorntl (nponegeale JIeKq[or $D< Il [paKT[qecKEx 3aII TlIt c

npxMeHeHreM KoMnhrcrepuux npeeurauufi .

3.Texsorofqr pa3Bnflrr (prrrrqeclioro M!,rElreEur (Ilpr.rBr-raaHlie cryAeETaM IratBbI(oB KpliruqecKoi oueHKu

npeanaraeMED( peEesnii);

4.I4EOOpMaqnoEqo-roMM]aEn(aqI{oEH6re TexHOJrOr[[ (npuVeEenre qEoOpMarI[OEnEIX TeXHOIOTE Ant

MorrllTopflEra reKl/Iqei yc[eBaeMocrfi cryAeEToB t-I lcoErport 3IIaHIii).

O6reu :auarrii, npoooaltMErx B ltsrepa(TtlBrrx $opuax, cocrara te"r 54 "ac Q5 V").

5.2. CaMosrotr€nruar pa6ora cryaemoo
Cauocrorrenruaa (aHeayAnropqat) pa6ora cryAeEToB Brurroqaer 3al(pellneEl-Ie reopgrllqecKoro MarepI-IaJIa

IIpIi rroAroToBKe ( Bbrrro.]rreHnro KottTpoJrbEbD( 3a.[aHrifi, or[opluenue or.reroa no na6opaTopEbtr\t pa6oTaM

r [oaroroBr(a K Ilx 3arutre, cocraBles[e (oscrleKTa aexqui no lpearloxeElrblM rea'rau Ocsoaa

caMocro5TeJlblroi pa6orr'r - r:y'reaue nl{Teparypbl no pe(oMeIrAoBaIrIr6M IlcrolIIIlIK'M ll KoEcrleKry

aer<qai, penenue ouaauubD( 3a,4aq, rloAroroBra ll orrler rlo rurIoBlIM pacqertM'

5.3. Mynr'T[Me,qufiHr're rexno.lomn o6y'reunr
Heroropue lI3 JIeKIioEIIED{ It Irpar(Tuqecru 3aE Tltii [poBoAtrct B Bt,qe [pe3eETaryi B

MyIBTnMeArafiEBD< ay.4rToprrrx ).ItIIBepcqTeTa, Kountrorepnrre TexEojloftrn [cIIoJIb3]aIOTCt AJ'I

oibopMneHur rlilloBbx pzlcqeroB. npt BBfionueunu rorrporruur,o< pa6or.

5.4. Jlexunu npnr.ralueggrlx cne[ arlrcroB
B pzurax yue6uoro xlpca <Bucuar uareuartlr<al) rre lpeaycMorpeubl Bcrpeqrl c flpeacraBrrertMl'I

poccufi cr<nx u rapy6exrlblx,aElBepclrreroB.



5.5. PeliT[HroBaq cncreMa ooyqeHut
Pefirunr-xorrrpom, npoBoalrrct rpl pa3a B ceMecrp. Orr flpeaflonaraer oqenKy cy{Mapnr,rx 6artoB

rro crea)aroqrrM cocTaBllqloulrM: 6a:ur,r uo ronrpolrnru pa6orav, KaqecTBo BBmorqellrt TLIfIoBoro

pacqeTa Ii 3a a(TtBIIoe ] IacTlIe lla 3aIItTIltx,

6, OIIEHOIIHbIE CPEACTBA AJLS TEKYTIETO KOHTPOIq YCIIEBAEMOCTI4,
IIPOMEXYTOIIHOft ITTTCT.IUUTA NO I{TOTAM OCBOEHUS A[CqIfiUII,IHbI U

YIIEEHO-METOAI{qECKOE OEECNETIEHI,IE CAMOCTO'TEJIbHOft PAEOTbI
CTYAEHTOB

6.1. Oqenoqnr,re cpeacrBa arq rekTuero (onTpo,rt ycneBaeMocrn
TeKyu[ri (oHTporb 3rrallui, corllacllo <Iloroxesnro o peiTlxrroBoi cllgreMe KoMrlreKcEofi oqeErul

3EaEr-rfi cryAeEToB B Brfy) B ptll,ll(a,\ tr3yqelIas IIICuEIIIIITIIEI (B6rcrtrat MareMarltKatt npeArloraraer
BbltroJrseFr,re (oHTpoJrbEbrx pa6or! TltloBbrx pacqeroB.

I ceuecrp,

KorrrponBnae pa6ora K pefiT[Hr - r.oflTponro Jli I
< Onpeaearnern u uarpnubr. Peflesr|e JutHefiHbrx ctrgreM >.

IIp[MepHbrii Baprarlr.

(-2 o t)rl
1. Haint f(A),ecl.r A=l O 1 -21- f(x)=x'-2x'+3x-4.tl(1 -2 0)
2. Peuru:rr, cucreuy :rnHeiiE6rx )?aBHeEuii (uero,qauu faycca, KpaMepa ti MarptqEbnr).

Ilorcnrrb xoA peruellfir r caenarb flpoBepky.

lx-2v+32=6t^ :13x-2v-52=6

lzx +3Y- t, =zo
3. PeIItriTb MarpnqBoe ypaBEeHI,Ie

(-j -3 -'t\I rr02)Xl-9 -6 4 =l l.--l 1l-4231ts 7 -3i '

4. Perllurb MatpE.{Eoe EepaBeEcrBo ( T.e. HatTIt Bce lloaxoat[ll.ie 3HaqeHId x ) :

KoHTponBHas pabora K pefiTr|Fr - koHTponro l\! 2
< BeKTopr'r II reoMerprt >).

IIpI|MepHLrfi BapnaHT.

a", (r*2 r'*tl.o.
\ -4 5-2x)

r. ,{aao: f ?l : lfi-zil :4, El: I-sAtril :5, (A:? Haira ae'uuy npoexqar

Bercropa d na Be(Top t. CAenarr, cxeuaruveckuli p[cyHoK.

2. flpz raxou :uaveuuu t aerropr,r d : i +i +tfi.,i :7 +i + {t + 1}fr.,8 :|-j-ztl
a) 6yA;n xounlauapau; 6) o6paryror rerpasgp o66eMoM 5 ky6. eA?

3. ,{aurr rpn aeprunsbr rpareqwt: a(-1,2'}, B{3,o), f(25). Hanrlr Koop.4[Earbl ee 'IerBeprofi BepEI.IHBI

D n Annry cpeAEefi rIiIIIlu, ecflt IEBecrEo,.rto ABllcD v lJzarosaJlrl [epfegallKyiltpHr'1.



4, Aanbr [prM6re: -7x +3y + 42: o r.r 2x +3: o.

Ha.iiTn )Ton Mexay nprMEtr{E. Aarb rafffloqpaq[Io B clcreMe (oop.q]IHar.

5. AaqEr )?aBrreri'rt lrnocl<ocrei :.r +S]t-?z + 1- o n -zr+y+32+6:o,
HanlcarE ypaBllesge Jlrrslrr rx IlepeceqeEu'/ tt HafrTu paaalo'iljlre or Hee Ao rlnocl(ocrli

-i*r* 2y* 6z-3 - o.

Konrpo,rr,uaa pa6ora K peiTr|flr - ftoHTpoJrro Jl! 3
( BBeaes[e B MareMarl|qecKlli &HaJru3 >.

IlpnMepHr,rfi BapnaHT.
1. flon:yacr, oupe4enesr.eM lpeaera $yrKrtnu B ro{Ke! .qoKzBar". t"o li1, l2x-3 l=1

2a). Bhr.rscnrirb lpeaerbr rrocJreAoBarerbllocrei ia,.],1xa:ae xapar."rep [pe.4ena - TIrrI

EEOIDEIEJ'IEqHOCTI-I.

2 6). Bbr.+icnurh [peAe.nu Qyurqufi (u 1xa:arb rsrl EeonpeAeJlellrlocru), rcno.nr'ryr reopno 6ec(oseqso

M&I6IX: BCJIl:Iql'E :

4-5n-3n'z
7n-5 I2n-l-3n' \I L=l-l'' \4 - 5n -3n' )

"hoe* -zlim+:
'ir6 sin(rr)

.. G\t -(z\L
i:l-i" r - arccrg(x)

3.,qaEaOllI(IIlrsr,=jr(x).Tpe6yercr:1)ualrrrrowtupaepElBa,ecnuoHtrc},IllecrB].Ior;

2) ycraEoBrir6 ckaqor< rflurunu o rovxe pa3p6lBa; 3) Aarb cxeMartqec(tfi qeprex.

I x +2, ecw x3-2:
f(x)=lx'z-4, eqru- 2 <r <7:,

| 4-2r, 
""r- 

t>t.
4 d. flpoBepETb, yAooaeruopaer nu Qyarqut y= - xcos(x) + 3x

AaHHoMy )paleueslro I xy'- y-xl. sin(x).
4 6). HaiiTri [por3Bo,qnHe rflrruzii n yxa:arr, rlx o6racrB orlpeaeJleln:It.

5x -6

II ceuecrp.

KonTponr'Hat pa6ora r peftrnnr - xourpo.rro J\! 1
( IlpxnoxeHns opomBonsoi ".

Ilpnuepnrrfi rapnanr.

l. Hairlr npolrjBo,[Hyro y'(.t) ner,euofi $ytxuuu arclgl = Lr1x': '1 y':;
r

rlt J+ &+a _2. Hafirr-r )Ton Mex[y rpuamln r : fr u y:=ti-. AarE cxeMal-E'{ecruli plrc]rro(

3. B roq(ax nepecaqe{rir rll];,Lti,1. x+y+t=0 u y= 4 x -x r- 5 locrpoelrbl IIopMaJu-l

IC flapa6one. HaiTu [JrorqaAb rpeyror6lrl'(4 o6patoaaunoro srr'rurl EopMarrIMIt I'I

orp*r(oM, coerrlrr'llorqltM Totftt rlepecerjelIE II'EIifi. CAerarE pllc)fiok.

::t .

4. l4cnorujyr npaBa,ro Jloflurant. rafiru npe4ea titl-::::-' .a@2arctgx' - lf
a,3

5. I4ccaeaoearr $yuKuulo I = -:a I nocrpo[rb ee rpa(Dux.

6. BElrlic]rlrrb [plr6jTnNenso (c nouorqrro arr[r]epenuuala Qy'nxq wn) : s]!t4 64".

OrBer cBep{Tb c [oka3al tMIi Ka:Ir,Kynrropa n oqennrr rlofpeuruocrr (B 0/o).

/ = arcsin(2r-l) ln(cosr).
xz -6x+5



7. B roql(ax flepece,{eqvt JrxH it x+y+l=0 u y= 4x x'- 5 nocrpoeHbl EopMa,'lI'I

IC uapa6ore. HaiTn flnoua,ub apeyrorblrxK4 o6pa3oBaHEoao gTuMIi HopM&rltMlr rl
oTp$(oM, coeaItIUIIorq[M Totll{x flepeceqeEl-It JII,EI{i. c,{enaTE pl-rc}.Ilolt.

KofiTporlnat pa6ora K peiTlrm-(ouTponro JG 2
( TexHtKa [HTerpqpoBauns >.

IlpnMepHr,rfi Bap[asr.
1. Bbrqncnrrb neo[peaeirerubre uErerprlJIEI ( rla.firl [epBoo6pa3H6re ! ) ; yrc3arb Meroa

pgItreII r n cae.]rar6 rlpoBepl(y rIoJD {eHBoro orBera ,q[ooepeH[lipoBaHEeM .'

3_
a) Jarcctg(Jx )dx; 6) J(2-x4)/(x3 + 8)d\; s)Jtl (s+{t-x)ax;

r)Jsinx/(cosx-ctgx)dx;,q) fte)''2' sin4xdx; e)Jh2x/(i;)dx;

yKa3atrrq : a) , e) - uurerprposanlre [o qacrtM ;

6) - unrerpnporarae paqltolarbuofi ,{po6a - BqaeJMTE IIenyIo qacrB u pa3IIoxrITE

3IIAMCEATEIIb IIA MHOXIflCNIi :
3_

B )-3aMesa t =tr1-x; r) - B6uereErie Iroflro.o (Baapara ; a ) BqeceHlre IIoa 3IIaI( " d " ;

r) - fruBepca,rr,Ear rpnrouoMErplrilecKarl loAcranoora ( VT|I : t = tg GJ2 ) ) ;

2. Brrqricrnrr, o[pe,4enenrGle ItHTelpa,rIbI, yKa3as cMLIcr lonyceBuoro pe3ylrlTara.

?

lx ltt' xdx. lcns'(,1\ *.
itu
J / rs - "? 

\./rs. .,, \-' ^ t'-- '

Kourporluar pa6ora K peiiTEHr - rconrponrc Ne 3
<< IIccn€AoBaHne oyHKq[ii secKorbKnx nepeMeHHr'Ix >r.

IIpnMepHr,rfi BapI|aHT.

1. HaiiT[ qacrsEre npolt3BoAl{Ere IrepBoro Ilopt4€, ecJM x+y+ z =ez.

2. BEr.rucnnrl rpr6nr*"t"to n(/rp: + {opa -l).
3. I4ccneAoBarl Ha gKcrpeuyu @yrruuro z = x' + yt -3xy .

4. Ha.iTri Ear6on6mee rl Ea[Meurluee 3naverur Qyatqrr z = x' + y' - xy + x + y

s o6aacrIz D: x=0, y=0, x+y=-3.
5. Hafirlr rporl3BoAu)To Syrrrqzn f(x,y,z )= xf +23- xyz erovreM(l ,1,2)

B EanpaBJreruu , lr,{yrqeM or 3roii ro.{K[ Krovxe N(- 9,5, - l ).

III ceuecrp.

Kourpo,rrnar pa6ora rc pefirnnr - ronrponro J\! 1.

<(lleroA6r pemeHldi AIt{{-x ypaBHes[fi l-ro nopsARa>.

IlpnMepHr,rfi Bap[aHT. .

l. yra3arb rnn ypa3ueuaa u nafirr o6rqee pelllellue :.

a) dy = (2x-1) . ctg(y) dx ; 6) y'sinx=y'ln(y); g) dyldx = sin(x-y).
2. Hafir[ .racrqoe perueHr-re Arr00epelruuarlnoro ypaBgeuftr \x' + l)y' + 4xy = 3; y(0) = 0

3. Olpeaennrb rrrfl ]paBBeHIit u peIlIIiTb 3a,4aqy Koru. Cgelarr npoBep(y Il rotcElIrb peueElle.- 
a) y'-- ycosx=sin2x, y(0)=-1; 6) 2(y3 y+xy)dy = dx, yl=-z=0;
B) (x'+l)y' +4xy=3, y(0):0.

2t+x-



Kourpo,rrnar pa6ora rc pefiTlrur - KonTporrc J\! 2.
(Kraccn.tecRat BeporrHocTb It Ee3aB[ctiMBIe IrcnhITaI|It')>.

rlpuuepur,rfi rapuanr.
1 Ha crennaxe B 6,'6rt'orexe croar 15 yue6ru'*oB, [pri.{eM 

''rrb 
n3 srrx B lrepenJr€Te. E 6flrore(apb

6eper nayaa.ry rp' yve6uur<a. Hafgrzre eeporrrrocrB Toro, qro xor, 66r o.{r-t' rr3 B3{Tr,rx lve6naroa
okaxeTcr B [epeflrdTe.

2. IIo qera npouraog-rr 5 B6rcrperoB c Beporrrroarrrc norraaaal{r B r1en6 0,75. Hafianre Beporruocrb:
a) poBEo qerLrpex rlo[44aHr-ri, 6) IIe MeHee qer6rpex llolla,4a$nii, B) Me]ree rpex nonaaarl-Ii.

3. B vara:tn na npoaaNcy nocryrrrr;rn xonon[rrrHxrdl c lpex 3aBoAoB. Ilpoayrclur c nepaoro saroga
cogepxlr I 002 xo;ro.qunrruroa c qelleroou, oroporo - 1 5olo z rperrero _ 5o%. Kaxosa BeporrHocrb
npuo6pereulr.r acnpanHoro xorrorflJrbrr[(a, ecnu B Mafa3r-rll nocryuuro 25 xoaorunruu(oB c rrepBoro
3aBoAa, 30 - co BToporo rz 35 - c rperrero ?

4. Kaxora oepoalrocrE Toro, irro cla4Ma IBlx HayraA E3rrbD< rroJroxlneJrrurrx qsceJr, rer(Aoe rr:
roroplD{ ue 6onrrue rpex, Ee [peB3oiiAer Tpex, a ux npor-*BeAerue 6yqer ne 6oalrue 2 ?

5, Tene$onuax cranqu o6cnyxrBaer 1000 a6oueqrog. B reqeun€ qaca lro6ofi a6oueln rre3aBncrMo
or ocrfur6l{brx Moxer c.qenarE Bbr3oB c BeporrEocTbro 0,005. Tpe6ygrcr EafiTu Beporrttocrb roro,
.flo B Te.rerrlie qaca 6rrno rle 6oaee 3 glrogos.

Konrpo,unar pa6ora K pefiTnxr - KonTponro .ll! 3,

(d{cc"reAoBaune cxoAuMocru prgoB).

lpuuepnrrfi napnanr.
.r

1. I4ccleAooao cxo,qrMocrb prloB lan, r'otn syecv *rsBecrrrlrMr [pl3rraxaMr.r :

a) a"= (3)"/(2n) !; 6) an = 1/nln2(n+t); g) a": (n)'rl(n+t)t;

r) a" = (n+3)/(n3 -2); t) a, = (1)'n/(2n-t); e; u"= iO,OO1.

2. Ucare4oBarb p'i( rl EafiTri ero rowyo c)'r(My :

a) a":8/(16n2+8n-15); 6) a . = ( 3 - n) / ( n3 + 4n2 + 3n ); a; an: (n-1 )/(3)'
AGr);I,lccaeqoearr prg u uaiiT[ ero cyMMy c rouuocrrro go 0,01 ( uoxno acnonr:otml

B cnlqae pacxoA[Mocrri - ]Ta3arb, Ha (aKoM rnare cyMMa crarrer 6o,ttrue 10 ) :

an= { In(n'l)) In'n': 6)an i;tl / -'z;;ii(n)) r B) an- ( - I ) 
r/ ( n . r/2 +5 t-n 1n,, I .

4. OlpeAennrl o6nacut cxo4lruocra llyrrrqrroualrBrbrx prAoB r rx rroBeAeurre B fpaHrirrrrbrx roqr(ax :

64.
a) :. ( 2 ) 

n - I 
{ 2 x - 3 ) "-r / {; : 6) I ( I - 3/n ) (t/(2-jx)".

n:I

6.2. Oqenouurre cpeqcrBa Alrr npoMer(yroquoii arrecraqu[ gryaenToB no qroraM
ocBoeHuq nl'cu'lnflIlH6I

BOIIPOCbI K 9K3AMEHY
I ceMecrp.

l. Ilpe,uMer naareMarrtrlt. Ee sognrrxsoBen[e r pa3Brirrre. Saelaeutapuaa, rucuarr l-r [prtrura,qnat
MareMarrfia. OcHoBEr,re pa3Aelr6t MareMar[(r. BerrKlre MareMm[KE apeBuocrn rr l7-19 se(os.

2, Onpe4orurealr r ax cBoiicrBa. BErqrcrerMe olpeAersrerefi (uq,ecr- naxpecr>> Il npaer-uo Capproca ).
3. flourue <uaaop>, (aurre6pa[qec(oe Ao[orHeEr-reD. BbrlII-IcreEEe orrDe,EeJrnrenefi MqroroM Da3JroxeHr,tr.
4. Jlrneiuue ypaaxettr.r tr cucrevu. O6rqxe noE lrl-rr l,t Tepvl,lHolo*" ("ro ,uxoe uol-rHeiHoe ]?aBHeHue..(pemellfie crrcTeMBD, (coBMecTrrocTr,>r , (ctecoBMecTqocTh)). 3aIIIlcb cqcTeMBr B MaTprvnoii Qopr.ae.

3.
(

a)



5. Merol faycca u ero cyrqnoco. Ognopo.4rrbre cncreMbr n ux oco6ennocrr,.
6. flprueneure oupeAerrrreneii k perlreslrro cucreM. flpaBr-rno KpaMepa.
7. Marpr-rubr n AetrcrBnr aag nnr,ra, Onpeleame:rr npor3BeAeurdlr Marprrl.
8. florurre r creneuu.Mafp[ubr ,. O6parHar Marptlua . Bu.rucreHte odparnod varpuutr.
v. <uopaTHoMaTpl{qHbrii)) MEIoI peEeHnr cucTeM, ero c)'rqHocT6.
10. OctroeEble rl-Inu Marpliqr{Ltx ypaBEeHltfi ri MeroA6I rix pemeHr]r.
11. BeKTopEr n IlpocTeilnue AeiicTB[r IIa,4 ruua. Ilpaauna naparne,rofpaMMa u < qenoqrut ).

rroE{Trrs << Moay.r6 n! (Iry.rr6-Be(Top), (IrpoTllBolroroxEErfi Bemop)) Ii (e,urErrttrrBrfi BeKToD).
12. Craarproe npoarBeneHue BerropoB . ero cooficroa a npa,roxeuur.
13. Berropnoe r-r cue'rag'oe upotl3Bgrer re Be(TopoB, ero cBoicrBa n 

''punoxe'rrr. 
IlpaB,flo <B,nnraD.

14. Koopgzuaru oexropa ( B Fe(oropoM 6a3trce). Ilpoerua_r rerropa -.rro gro ?
flpauoyrolrnue 6a:uc6r. flourrur (opD) !r GanpaB,'rrrorqri (ocruycD, rx cBoicrBa.

15. Ilpocreiiurie BeKropqbre ouepaql]n B (oopAnsarEoi OopMe. IloH.qrne rndeiHoi KoM6rrEarlua.
16. BbrBoA 4opMyn cKuurrplloro r-r BemopEoro lrpot'3BeAeHllr B Koop4aHarnoi OopMe. (Ta6.nnqBr

yMHoxen[s) .urr 6a3rlcnblx BercopoB i , j , k . OopMyra AJrr cMerrrauuoro [porBBeAeH[,
17. IIosErI{r ( oprororrajr6Eocrr,), ( KojrJtnEeapEocrb )) tt ( KoMrrJr,Eapnocrb )) BerqopoB.

Ocnoonue << rpureplu ll B3aluMrroro paclonoxeuris BeroopoB ( Bcero ux tpu !)
18. CuareMr,I KoopA[Far Ha flprMofi, Ba [roc(ocrr{ u B rrpoc,rpancrBe. paccrotu[e Mexly

rovnaulr. ,{eleuue orpeKa B AarrnoM oruorrreu x. IIpnMep.
19. BErsncneE e [roqa,uefi [roc(I{x MEoaoyroJr6rrEKoB ( BeRTopIIEtri MeroA, uero4 <oxaara>).
20. Jltllrr-rt-r Ha nrocrocrn. Pacirer Koopguuar roqet< ttepeceqenrlr rrruri' c ocrM' Koop,urrra' ApyrnMrr

firuurMtt. nou Tne ( ]?aBueqrre ru$[rr ) r, ( npuBr3Ka roqnu ).
2l . nu:rluu I -ro [opr,qka - [prM6t9 sa uocrocru. Cnoco6rr n< :alauaa - ocuoBuble OopMynBr.
22. Yrnr,r uexgy npavblMs rra nrockocrrl. Ocaoauue $opuynu rz ux o6ocrroBarile.

Bsazllroe pacuoaoxerue rrprMED( E ero corsr c roe$@wpeuraMn )?aBdeEui ttprMbD<.
23. Paccrosulte or rorxrl 4o upxuofi. Cxeua pacqd"Ta Ea Ko[KperqoM rrpaMepe.
24. Blrno4 ypanueutr o(pyxnocrri. Jlurrtrr 2-ro rroprAk4 rx rc,'raccr-r$rlt(aqt-rs u cBofiarBa.
25, Ilonrnle $ynxqur. Ocuoonue oupegeJrer jr rl TepMutroJroflrr. fpaQa( $ynr<qun.

3neuenrapurre rfyarqna u lrx rpafrzru ( no MareprllJraM EKolr6Hofi [porpaMM6r ! )
26. flonffue wclonoi loc,teAoBarerbEocru. IlpeAen nocneloaarerbHoerr r(a( rBrerrr.{e

(cra6ruu|3aqlllr> ee Ilooegeur-rr. flpr.ruepu nocreAoBaTerbsocrefi, I{e [Merorqr.rx lrpcAena.
27. Ilpe,qen Or'rrrtqtlrz s roq(e r Ea 6ec(olrequocrr-r. OcqoBEBre r€opeuu o npe4enax. Ilpr.ruepu.
28. Ocuonarre ueroqEr Bbrqlcresur [peAenoa ( no upuuepav npaKTlrqecKrrx 3aE Tr-Ifi ).
29. Ilourrr,re o gaMe.rarerrEbD< rtpe,qena\. IIp[ErIItrI (B3anMo3aMearMocrrD).
30. Henpeprraaocrr Qyuruurz B rotr(e. Pa3prran u ux ruraccrllfrraqrr. npnMepEt.
3 I . Henpepuouoct na MnoxecrBe. CBoficrBa OyEKrIrft, neflpepbmnrD< na orpe3(e.
32. Ilou-rrue upou:roAEoi I-1 ee cMr,rcr. flpoqecc gsoQepeErlupoBarrlr I, ocgoBdbre rrpa3[Jra

AnooepeErl[poBaEru. Ta6lr-rqa nporsrognrx.
33. Komo:uqar $yurqri ( ( cnoxnar ) OFKrIrr ) u eg Ar.r0$epequupoBauue. flpuuepu.

II ceuecrp.
l. IloHrT[e o 6ecKoEeqHo MaJrr,rx BeJrrql. rax r]r r{x s(BrBEueHTIlocrIl. I4clojn 3o8aHue

B [pr6JTrrx€EEBD( B$s[cnearmx. Ilpuueprr. Ilp[6r[xeHr$re Bbrqtlclenaa lorapll(luoa.
2. B@pacrar[e l' y6Breanue Qyurqrzu. Cn*b c [por3Boldoi, Kpr.rrzvecrue rovxu. Orcrpevyu.
3. Marcuvytr u uunuM)aa. Heo6xoArrM6re t-I aocrarorrrrrre ycnoBrrr. Ilpzvepor.
4. Haz6o:rr,mee r nar-rueurmee :uaveur-re ![yrkrltll Ha orp€(e. Meropl rrx lraxox.{euru.
5. O6rqaa cxeua r.rccae4ooanur tfyurqarl c nocrpoeulreu rpaQura.
6. Kacaremuaa z noprla'rb K (przBofi. Bbrrt[cirerze yrnoB MexIy (pltouvu, flagr<oorr. u nplrousua.
7. Al'QiDeper1uEa"'r o].IrrotErr. Ero cBoiicrBa r flpriMeHerr[e I( Ilpr6rll,r€sHr,rit Br,rrrlcneEErrM.
8. flparuao Jlonura,r.a r ero npllMeEeEne B pac(pbrrlil,l pa3.[qt[rED( HeorpeleneEllocret.
9.Ilouarr.reoupegelrxrrlrra<seoqpeAereusocrrD:co-oo!0.co,(l)',(0)0,(oo)0r-ruxBlriu.rcJreuue.
10. Ilonrrue nepeoo6pa3Eofi. O6o3IIaqeIlIlr n repMllHojrorru. OcFoBEEre cBoficrBa EeolpeAeJr€riEoro

unrerpana. flpunqan (nHBapnanTHoqr[)).
1 l. IIoH-{TIre ( [ETerpnpyelrocru > Syurqui . Ta6nErIa flepBoo6pa:rtrx u ed << nporeprca r.
12. I4rrrerprpooauv e paqrolla"iEE6Dr Apo6efi- o6rqar cxeMa n repMnHoron r (xpzrBnnbE6re!

uenpaeuaruue gpo6r-r; qejr4r qacTb n ocTaTo(; ocEoBllbre Tlln6r 3leueurapsrrx apo6e[).



13. 3aMen6r nepeMeHEoi (aBa ocIIoBHbD< Tn[a). I4ETerplrpoBar[e flpocreftIlxrx xppa[uoEallHocrei.
14. MeroA nsrefpllpoBzrl t{ IIo qacrtM. nolrtrlre o ( Bo3BparlroM > IlIITerpzlJIe.

15. I4nrerp[poBaEne T[rorroMerpnqecKtx Br,IpaxeHlri (ocHoBHbIe c[oco6El)
16. fIoE Tne oflpe.{eneEHoro I,lllrelpala, ero oaEoBHbIe cBoicrBa' I4ltTerpalllEble sepaBencrBa.

17. oopMyna HBroroEa - Jlefi6Enqa II e€ llpltMeueHrte, 3ulMelra lepeMelrlrbrx B orlpeaejr-M lIrrerpaJle.
18. feoMerpuqecKie IlplinoxeE t onpeaereHlroro ]rETerpfua.
19. (Dngr.ko-MexannqecKrae [p[roxer t ollpeaerellltoro ltHTerpana.

20. OI'I{(qrIu HecKonElcrx [epeMeEgLD<. O6lacrr onpe4e.neuru, rpa$r-rr< , mrnuu r-r noBepxlocrl'r ]?oBllt.
21. 9acruue npouseoanhre o[peaejleHte, cMbIcJr E rlplrMepbl. BblcIIIIle fipori3Bo,{flhle'

22. Iponrooauaa no nanpaBneHurc ri fpaaterr $ptxutrr't.
23. ,q[OQepeErlna[ O).Hr{urrlr r{ ero nprnoxeHnt. flpliMep6l.
24. SKcrpeMwbr {b}'II(qnI-I ( Hecl(orbru,){ [epeMeHH6rx ) - ocIroBHEIe IIoHtrI,lt rl TepMEqbI.

Heo6xoauuue n aoctatolrlrble ycJroBrtll gKcrpeulua. Craquouaprtrc row<u.

25. I4caneaoBasue OlrrKIIIr[ Eec(oJlErutx [epeMeFEhx B ofptrH]rqeHHoft 3aMKF]'roi o6nacrIt.

BOIIPOCbI K 3AIIETY (III CEMCCTP ).
1. floHrrne arooepeErlr.rajrbHoro ]paBEeHnr. flopraor lpanueurr. I4urelpupolauue
ypaaaenz-r. O6rqui uETefpan I,I qacrlloe peruellte. l'ImerpalrbEble KpIlE6Ie.

2. Oco6Lre crlqaa, flpoBep(a o6qero II tracrqoro pelEell'rfi. (rloreplI)r peEeIIEi. fIpI-rMepEL

3. Ypaguesut, cgoatlq[ect I< pa3AeJIeHIiIo nepeMelrur,rx flplt rloMolrlrt 3aMe]Ibr rlepeMeanrrx.

4. flos-f,Tlie gaqarbubD< ycnoDrii Ii 3aaaqa KoErlL rJIs WaBr:'erlut 1-ro nopura. Teopeua Koruu.
5. ypaBEeEnr B floJlrbrx ,urQoepeHqlra]lax E Mero,4 

',Ix 
peEellEs.

6. Ilomrrie o lpn6r[xeHfloM pemeulru ypaBneulrt Btaa y':/(a y) (c nououro AG).
flocrpoeEue EsrerparEEoi (pllBofi a [one HallpaBrel fi.

7. Koumexcnue qucll4 ocI{oBHr,Ie onpeIeJIeHI4t. TepMI{HoJIor[t Ii AelicrBut IIa,4 EItMt.

8. Jluueiune 4u$$. ypaBllenut c flocrotuurnau xoa[Quulerrau[. BeKoBoe ]?aBHeEIig,
nocrpoeuue <DCP no ero KoPE M,

9. npr-rHrlI-III <AaMa c co6aqKoft) (B llocrpoerur o6uero pemeuru). y'JeT tBrelut (pe3ogallca).

10. Ilorrrr[e o Meroae Bap[aqnt (olrcrarlT ( B pellresl-rl' Eeo,usopoAEoro ]paBHeHIit ).
flprIIIqrII cyrepno3l'ql'II (<sanoxellll') qacrur'u< peueuurt). Ilpttuepr'r.

1 l. flosrrrie cnyqafiEoro co6 rr .rr ero qacrora. <Knaccaqec(at) u (crartcrl'Illecku))
BeporrEocr6. feoMErpntrecKas BepotrEocrb.

12. Teopeuu oroxeutlt rI ]'i\4soxel :IrI Bepotrnocrei. flplrMeprr.
13. Ycloanaa aeporrHocrB. oopMyrEl florsofi Bepog:rEocrE Ea.ieca. IpI-rMepEL

1 4. IloBropE6re H*aBucavHe ucnrnasur. @opt'.tyla Bepny:uu r.r reopeuu Jlan:raca.

15. Ilpo[3BoArrqar +yHKIIIit Ii ee uplrMeselllle.
16. AucKperE6re cJryqaiuue nemt.tltttu, tlx oclroBllbre xapaKTeplicrllrut.
17. OcHoBHbre 3aKoEbr pacfipeaeneH[t : 6ruroMl-IarbHr,Ii u flyaccoEa.

18. 9rcloarre xapatcrepltcruKri EetrpeprrBlrlD( cnyqatrI$D< Bertlquu
1 9. PaBEoMeprGtri ri EopMarBE6fr 3a(ollbl pacflpeAeilesut.
20. Ilorc3arerbsbri 3a(oH It Ofl(ust Ea,A€xIIocrrI.

2l.tlucnoorre pxau. OcEoBHbre flosrlTttrl u repMltliononl'. feoMerpltqecrure flpolpecc[u. flpuuepu.
22. flpusuaxr ,{'A-rrau6epa rz Kouru, ux cpaaneur.re. @opuyla Crrlpmura.
23. I4HTefpanbH6fr npu3Ear. Ooo6lqeEEo-rapMoHqqecv.rie ptAEI r I,Ix cxo.4l-lMocrb.

24. Meroau roquoro ll rrplt6ntlxeurroro Bbrcncnerujl c]atMEI pt,qa. Oqerltrl ocrarra 3{ako[ocrotu-
rloro n 3HaKoqepe,qFolqeroct ptAoB. np[Mepbl.

25. Oyrr(qnoHanblrrle ptrEl OcHoBHbre [oEITIrn It repMrruoJlora . Mero.4r,I [ouc(a o6racrlt
cxoAlxlrocrri. PaBEoMepIIau cxo.4ltMocr6 u rlpll3Ear Befi epurpacca.

26.Crenerru6le ptr6r. ,{aQ$epenqzpoaaulre ,I [HTerptlpoBallte creleaEErx ptaoB. MeroAEI rrorlct<a

cyMM crerreHrrbrx pr.4oB.

27. Pxau Tefuopa. OcuoauHe uonrrux n $aKTbI. Pa3roxeHlt! 3reMelrrapElr.r( Synruui, a rarNe

6t.J.w\rli, tg ( x ), arclg ( x )' arcsin ( x ) u srccos ( x ),
28. tr4cEorE3oBaHue prgor Tefitropa o lpa6rl,ix€IlH6rx B!,IqIrcJIeE[tx. flpx6nlixelrHl'Ie EsrtIltQJreI lt

BcJlFrriH r, e, a rakxe olpeaeneflELrx [urel'panoB c rloMorqblo pt,[oB.

29. IloHrrrre o pr,qa'( <Dyple, Oqroruaa reopeMa o (pa3Jloxl-IMocrz> Syuruul
30. C.rryvai vdmoi u Ee.rgrHoi SyH(IIITE. PalessrBo flapceBart.



6.3. SA/.AHI4A Mq CAMOCTO-flTEJIbHOfr PABOTbr CTyAEHTOB

B qelrx larpenneur npaKTltqecKoro Mar€p[ana u yrry6Jlel t reopernqecruix 3EaE[t IIo pa3aeJI'M

,4[CulnJrriHbr (Bbtcrn&s MaTeMaTnKa) rrpearrolaraeTcr BbrIloIEeEI,e TuIIOBI,IX paCqeros. TunosHe

paaqerEr Brlrlonutlorct Bo Bueayatropuoe apeur (r:pl runoer'x pac'{era B ceMecrpe)' OcHoBa

cluocrotreJlhnoi pa6our - nsl relae runeparyphl rlo peKoMeEAoBaHEbIM tcroqusraM r,t KoucneKry

nel(utIfi, pelllesue B6rAaIIEux 3aAaq, [o.qforoBKa Il orqET IIo rlllroBblM pacqEraM.

I cemecrp.

Tuuorofi pacver J\! 1 (dluneiisat anreopat>

LPeru!-rrb cncreMy ypaouerui ( rpr.r croco6a - flo fayccy, KpaMepy Ii o6parEoMarpt-[Iblfi )'

flosaEurb npoqecc peIIJeE[t Ir caeJlar6 rlpoBep(y:

lsx+Y+42=3
I

),3x-2Y-z=8

lllx + 5Y -22 =19

1. BEr.r{cJ'II-rrb oflpe.{eazreJlb ltarpuqu ( Asa cnoco6a pa3roxeEqeM rlo crpore - cror6uy

(-u o r)
n=1 3 , uJ

f r -4 2)

3. PemIIrb MarpltqEoe ypaBHeqrie ( uru EepaBelrcrBo ) - T.e. EafiTIt Bce rlo4(oAtlqre
3lraqeEllt x :

s 0;

4. C nouorqrro r.,rarputllroro KorltpoBzrl t flpaBEIM (Io'IrcqoMD ( IJeI|3BecrI{oi Marplrqet X )

c.noga A = <(EOP>> nolyqeuo cnoBo <(IIJIECIt. HafiTti BIta <rorroso X.

TrinoBofi pacqer Ns 2 <<Berropuaa a'rre6pa rr auarrrTrqecr<at reoMerpuq>

1. ,{aru eepruaur,r rpetronbrw:(a: A(fi), E(1"9}, c( a' 11J. BBI'r[crI'ITb:

AaEEr Bep ItH6r rpelronEElt(a: A(7;2), B( 1;9)' C(-8; -11 ). Paaa'{,rarB:

a) nrouaar, yrrH Ir rleplx{erp A-xaABC;
6) (oop.{llr1arbr Ilesrpa Ii paaliyc oul{caElroil oKpyxEocrlr ; paauyc BflIicaEEot oKpy)(-r'I;

r) r<oopguuatr rovru K - rIepeceqerrllr Me,{gaEBI AE c 6ncce(Tprlcofi BD ;
r),qnuuy Btrcoru CF u KoopalHarbl ee ocHoBaHfit rosrx F :

a) (oopaltEarbr ro.lKli, cuMMgrpli'{Ioi Toq(e C oruocarenr'uo croportbl AB ;

e) ypaoaenre orpyxEocrri, onl'caHlloi BoKpltlpeyron6E{Ka. Caenar6 rloqrBepxrarculil
pucynox. (t cuc:reue (oopalrHar xots)

2. AadEr ro.{qi .({o,4F}, 8(4F,1), ctz15,-7), D{o'6'4).

,{oxa:arr , qto rerpa:ap c Bep[uIraML B 3Tr'x roqxax c]'IqecrByer rl paccqltrarr:

a) o6leu nnpautAr'I r llnoua,{b rlorHoi [oBepxrocrl'I;

6) g:runy rucoru uupaMliaEr tE t{ (oopal'IHarr'I ee ocdoBarut - ToqI<I-I E'

r) nenrvtny yrna ( = B rya"qycax ) Mexry peopoM CD t,I rpaHEIo ACD ;

a) oeruucry npoexqu[ pe6pa AD na lunaro BC ;
e) roop4nraru uenrpa u paaayc c$epu, on[caHlIoi BoKp]T rll'paMlr4st ABCD'

Aar6 cxeMarriqecKufi qepTex.

3. ,qaua rdQopMaqu' o Berctoprx: ldl : t, lil :2, tAi) : 3o". Hafiru

lnorqaAE rpelron'Hr.r*q nocrpo€H'oro ,,a uertopat 3 : G + zil"i : {2e -i}'
a ra(xe aeJllrqmy yrna uexly uer<ropa.wr E { i. Caenat" 

"ootuflcrnyrouai 'reprex'

zru rparruov Capproca ) :

(o-r' 1 -5)
6) | -3 l,-tl -11:0.

[3-22r)
u, (lt-z"l " I- ( -2 x-10)



4. Hairn Koop,qtuarrl uerropu d, no*noanup"oro c terropaw i, !, nepfies'ulKyJltpsorc

eer<ropy ?: {4 -3,5} u r-ruerorqero 4:ruuy Zlal.

7. Haitrr (oopaunarBl Be(ropa i ! I(onn[Heapuoro rerropy { : fzp" 1] uMeloue.o alItuy,

paBs)rc 3 n o6pa3)'roqero Tytrofi )Ton c BeKTopoM i.
6. HaftTr koop,uruarbr e,qltunqroro Be(Topa d, nepneugtlxyirrpuoro BeKTopaM t = fi"1,11

u Z - ttp, 1l r o6paryrorqero ocrpufi pon c 6a:acur,na aexropou j .

7. Ilplroecu ypaonenle tcptlBoi Broporo floptlKa l< Kauouliqea(oMy BEAy; ycrarroBllrb

Thn KprBofi: )'xa3aTb ee xapaxTepxcTuKl'il nocTpoxTl, qepTcx:

a) 36x2 +36y2 -36x-24y-23=0;6)16x2 + 25y2 -32t+50y-359=0; s) xz+2r+5=0.

Tnuorofi pacver N 3 <<BteAeuue r uareuarsqecK[ii aHaJr[3t>

1. nocne,4oBarenB'o"to {o, } .u,uurru 
" 

noMorqblo OopMynBI: t" = :+,t4-Jh
a) Bbrqllcrllrb [rrr, trepBbD( gneMeHToB 3Tot [ocreAoBme.[r'Hocr1'I;

6) ficcneaoBarb 14,J Ha MoEoroHEocrb;

B) HaiiT[ [peaen ]1Ig4, = I .oca"ao"areJrElrocrlt;

r) onpe4enum, uaurEaul c I(aKoro HoMepa rlt Mo,{yr! orr{rosesll-s
gJreMelrroB rloc:reAoBareJrllrocrll or BeIrrlltrluu A ue npeu,rcur 0,01 ;

,u) nso6paslrrr noneaenue la,.] rpaQlr.recru z yrra3arl HaltMel$rur-rfi t-r uau6onru ri ,t3

SJreMerrToB a" (ecrr raxooue c}.IqecTByor).

2. .{aua $yur<uur y = ;f\x). Tpe6yercr: 1) HaATIt ro'{iu pa3pr,roa, ecrrl orra c]ElecrB]'ror ;

2) ycraaoaurl cravox Qyrxuun r rovre pa:pua ; 3) garr cxeMarltqecruti 'reprex.

I x2 -1, ec,lrt x<0;

/(x)=jcosr, ecn:a O <)r <t l2)

I x-tt/2, ecry t>1.

3. yra3ar6 Trlrr seoflpeaeJlesnocrll Il errwlcnrnr npeael ( 6eg uottlouri npornroasoii ! )

a) lim x(./JTtJ- z*); 61 lim (xr- 2x-l)l(2x4 + 3x+1);' x'-l

B) lim lcosx cte(4x)l; r) lim(l-{x )/cos(rxl2);
t,r 2' r-l

a) lim ( cos ( 5x ) - cos ( 3x ) ) / ( r - x .1 

2 ; e) lim (7+2x)2ii"+3);' x--3

4. Pacc.rnrarr [porr3ro4nyo $yrruur u lxaaarr O,43 aprpreara :

a) y= (5x-6)/(ii-+s"-O; 6) y= [(3)ctc(t 2*); n) lnIsin(V2)]a;

,; y= log,11Jat7+ lt/(l:T-)l; n) ( I / 3 ) 
sccos itir- .

e) lpoBepltrE, yaoBrerBopser rrli O]'HKunr y=(sinx)/x ]paBuelruro iy + xy'=cosx+1.

II ceuecrp.

TIttroBoft pac.rcr .l& 1 <<IlpuJro1l(eHtrt nporBBoAHof)

1. Paccvurarr npu6naxelruoe 3EaiIeE[e Belluuun ( c uoa.lorqrro ,{uibQepeuunana

$yrrqzr.r ): 5

a) sin4(64'); ol if+; n) le13;r) arcctg ( i 0,9D.
2. OqeqErB Berltstrrlbl: a) ln(102); 6) ln(349/17),g) 1g(0'08),cwrar

rBBecrdlIMIt gnaqeuug lnk ars k = 1,2,...,10.(MeroA cM.nenlrrlt !)
OrBer cBeprrr6 c rroxa3autltMl (arllKy]ulropa rl oqeuurb nolpeuuocrb ( B oZ ).



3. Knullriri y: x - (1/x) B ToqKax ee [epecegeHlirt c oc6ro OX lpoBeaes6l lropM&rrl.
HaiTn roqky rlx flepeceqeullt Ir oqerrtlTB-Bemrsrrrry ]Tna Mex/q/ HITMI-I ( c ptlgpr<oM ).

4.,qrr O}.rIKITEI-I f(x)=exp( x')+2x" onpeaenurr nan6onr'ruee t-r Har{Megr,[Iee

3HaqeEue IIa oqr*r<e -1S x 
= 

I .-.qarE 3c(l's rpaSur<a,

5. Anr Oyrqrrt y = ( x' - 9 ) / ( { 4x' - 3 ) onpe4eaarr rovrcr pa3pBlBai }'I€3arb Itx
Trr[ r paccqnrarb acrjMrlToTr,r. caeJrarb 39KrI3 rpaoul(a.

6. {na Qyrrxqlrll y : (3x-4)'(e)-*'' pacc.urrarr ercrpeMyM6r rl roqls{ leperx6a.
7. Bbr.ucnrr6 IIpeaeJIEr (npuueurr npaoruro Jlonr,rrara rna npeo6pa.:yr no,4 nero ), Yrararr

Bo3Enl(ftrorr[re rrrrrbr Heoflpe,{ejleEHocrli, Aarb ItIUIIocrparEIo c ttoMotq6ro AG .

5533
ar lim tVi-{7rlrv14 - {2x );r-7

6) [m,tln(sin 3x )/ln (sin(7x)) ;

n) lim (x.ln3x); r) limol(1/tcx) - (l/arctgx)l; .4) lim (tg2x)'h3";

T[noBofi pacqer.]l! 2 <I{nrerpaar'r u ux nprrJtoxenrrt)t
1. Bbrqucnnrh onpeAejreHEbre [ETefpa,!6I, yka3aB cMBIcJI nonf{eBHoro pe3yJlbrara.

lx ln- xc8.

IIp[Meq&Hne: Bo Bcex 3a,4arrax seooxo,qlrMo aAerarb plrcyEol( q ,Ilarb rIpeABaplreJIEIr]m o[eHKy

oxl-I,4aeMoro pe3yJrbTaTa (<nporuo:>), acxoge Il3 reoMeTprcecrQ ooo6paNerulfi. Eclr o npoqec-

ce pemeEur Bo3rrlr(aer <ne6epyruufice> nnrefplrJr - Br,rrracJltrE e19 = ( nporpauua AG ).
2. Pacc.{qrarb rrllou]aar t[zr1prr, orpaurueuuol rttular.Mr4 i

a) y=x2-3 x, x+y--4=0, y= 0; 6) y={6-7, t=1f, - ",[ -il x<0.
B) [apa6onofi (y+2)'= x - I , Kacare.[6goii ( rrei B Toq(e c opargarofi

y0 =-3 r oc6ro oX; r) xy=1, y=lr(x/7), x=1, x=7.
3. Brrrncnnm &rrny ayrr4 lrrrL\ui v crerarb prclrrorc (BAG):

a) y= (x(^3-x)trx )/3 (Mexr)r roqKaMli ee repecevenar c ocrro OX);
O x ( t ):t', y(t)=t(1/3-t") (4nany ueun muuu) ;

4. Pacc@rrarB o65eM Tejra, uoJrlqeErroro -IIpu BparqesrM Oljry?bl, orpaHlrqelrHoii JTI'EIi'MI-I :

3 y = 14 x - 3 x' 5, x + y = 3, x-y' = 3 : a) Bo(pyrocu OX; 6) aorpr ocu OL
( Bapuahm 3ada,ru:. orleurlrb BeJrltruuy IrJrorqa,q[ rloBepxrlocrtl Tela eparueuul ) .

5. .II.Ba o66eltra aBux)'rcs BAonE oAlroii rlptMoi co c(opocrfl\M i \ =3 t' + 2 t,
v2 = 8t+10. flpealorarat, .tro ollli crapryror I'3 oAuoi To'{Kl, HatrTI-i, korAa oI l
cEoBa oKzD(yrcr BMecre. Kaxoi n;rl npofiaer ( gToMy MoMelrry raxrufi Ils IIIrx ?

6. Anr cxarrr [pyxr4rlrr IIa 4 cr4 Heo6xoaEMo coBep[rlir! pa6ory B 25 Ax. Ha cKonEKo

cM MO'(EO pacrrrlyrr, [pyxltHy! coBeplltrtB pa6ory a 8l ,{x ?

7 . llhror uueer r[opuy flonyKpyra paarlyca 10M. Hairli cluy aaBreqlrt BoaLI sa lurro3,
eclrr ero ari tvelp Etxortllctna I M BLITDe,?oBIUI rloBepxuocrrz 80.[61.

8. Hairn pa6ory, Koropaq Eeo6xoAtina AjIq roro, qro6bl :

a) armecru c noaepxuocrr 3euru cn1'ruuK Maccofi I roqHa sa Bblcory 500 (M

( paaayc 3eMnr rp&II m 6370 xv ) ;

6) Bbr(aqarL Boay rr3 'rana r {opue ycevemroro KoHyca c pa3MepaMl : R = I M,

r = 0,5 u, H - 0,8 v ; ( anou ro:r.avrcr verb[ee ocuoBarrrre rtonyca ).

TnnoBoi pacqer J\! 3 <(OlqKIIIIrr necl{onr'Krrx [epeMeHHBIxtt

1,,{ana rfynxqur f(x, 7,2\ : z- hY;. Br'l<ucJllrrr, 3uaqeulte BeJIuquEbI

*' !*"11 '!u- x,' !* a rovne {-t,-i,ii.
2. Bbr.ucnurb rpr6rrrixeHrro (c roMorqbro atooepeTlarla) 3:u*.11 3eT3:-:__

a) {2,s7}-"1ffi ; e)bsu' coe4' ; et 
Ja.o"2zao-2-o,98s*arc€O,o3).

3.,{aua$yuruar: a) f(x,y)=(y)-. Hafrr Berliqliuy x f "r- (1 + x lny)'f'r;
6) f(x,y)= y lx. Ha(museru'*tuy f'"- y f"r*.

lcos'(x/4) *. I
J

06

fo-;t:___:L)-
\ z,-zt*'

t----------:-
il25+x'1,!25+x'



4. Hailrn f(x),ecnz rlgBecrllo, qro f(y/x) = -l x'+t' lx qns rlo6Brx (aonycni"ox) x, y.

5. AaHhr$yHKrrur: f(x.y )= e"cosy, g(x,y) = e"siny. AoKa3ar6, 'Iro
a) fr 1x,y 1-g'(x.y) = f (2x,2y); 6) 2f(x,y)' g(x,y)=g(2x,2y)

6. ,{ra:a,uannof $rrI<rurl ycrarroBtrr TIrrI rrliquft ]?oBtrs z nocrporrrr rrx
( r:re necxoarxo xapaxrepHblx 3EaqeHui l,l yKa3aB aonyc^TxMble 3HaqeHl'lt koEcranrll C ) :

a) f ( x , y ) = ctg ( 2 x - 3 y + 1 ) ; 6) f(x,y)= ln( x+ y')rBlf(x.y )= arcsin(x'/l).
7. Haiirr Ear6on6myo Kp''flr3HJ rlo!6eMa rloBepxllocrrl z = ( x ) ] r rovr<e (2 ,2 , 4 ) .

8. Oynrurxo f(x.y)= 4 5x'-y"-4xy-4x 2y uccneaonat ua (a6conlorurlfi) e(crpeMyM.

flora:ao ( cxeltarnvno ) uooe4euae nrHxi ypoBHt B oKpecrnocrli ((?KcrpeMarbEbxti roqeK.

9. HafiTx EarMeIIBmee u IIa,r6oJr6IIIee 3Hasenre t[yrrurtr f( x.y l= x'-2xy+3
B o6racrl,I D, ofpaEliqeHHoi rltElrfl\tt-i : y : 4 - x ", x = - 1, 3 x + 2 y + I = 0.

I43o6pa3nrb o6racr6 Lt cocraB[rb cBoAqyo ([roroB]'Io) ra6tfliqy 3Ha'IeE i. -

10, Paccwrrarb ycroBuue ercrpeulun $lurqru f( x,y )=x +4y+8
npn yaroBlrr, : 2 x2 + 3 y 2 = 5 (Meroabr peayr.quz u Jlarpanxa), ,{arr ulmocrpa{tno.

III ceuecrp.

T[noBofi pac.rer l{9 1 <<lur}r}epenuna,rrubre ypaBHerrlrt Br'IcE[x noptar(oDt

l. Vr<agam auA o6rqero peEeHIuI ,?.tBrreH ut : y"- -5y'+ 4y: f(x), ecnu,

a) f(x)=4x; 6) f(x) = 2x1e.1'/"1 B) f(x)=e*(xcos(x)-sin(x)).
2. yKa3ar6 Tn[ ]:pa3lle:,j.rx, :,l.airrq .{ac'rloe peureHlie lI cAeJlarb rlpoBepKy. IlotcE[Tb xo.4 perlleltut

a) y't ey'ts} :xek + 1o"io., .'{o! --v {0} : o;

6) ttv - t:Y = ,f 1, yi'4 : i, yi:+: y qll}: it, yr,{ri-- yryitti : 1r

3. HaiTn qacrHoe pgrlleuue an{SepenquarElroro ypaBHeI -rt l' BbIrIoJIExrL IlpoBepky:

4y" -4y'+y = -2 sin(\) - x -2 : t(O)=i. vf0i=2.
4, Hair racruoe peEerr[e ]r caellarb rlpoBepry, uotcl rrb xoa pel]Iesut :

v"'+ y' = cte?x); y(nl4) = y(rl3) =0 ( uero4 napaauru !).
5. Manb.tr'(, r{a]'urifi rlo rporyapy, Be3er 3a co6ofi Ha BepgB(e (rlo MocroBofi) caHKr' Hafiru nlrnrlo

(rpaercropruo), no roropot aBlrx]'rct casxl{ , ecJIL ATIIHa BepgBKIl paBEa I M.

6. Moropnas ao.qra ABIDI{erct B crroftoilHoi BoAe co c(opocrBlo 12 KM/'r. Ee Morop BBrKlrloqaerct

u sepe l0 ceryng cr<opocrb JIoaIdl yMeHbEriracb,[o 1,5 M/c. Cqurarlr trro ctJra colporl'IBneErlt
BOAr,r flpol1opqllollarnr'Ira cKopocTli JIoaruL HafiT[ : a) qepe3 KaKoe BpeMJI cKopocTb JloaKll

yr\4elrBm[rcr Ao 10 cM/c ? ; 6) (al(ofi []"16 llpofiIer noAKa.uo rloitrroii ocraEoBKq ?

7. Trxerar oasopoArar rlenr' nepe6poruefla qepe3 rraAKlii rBo3AB TaIq qro c oalloi cropolrEl

cBncagr e€ cr6 AJrriHoi 8M, a c Apyrofi - l0u.3araroerpeuaqeIIEcocKon63tt€TcrBo3At?

Tlrnoroii pacver J\! 2 <(C'rlqafir ,re Be,rIrqI|HBD>

l. Bca 3qa.rerrur cnyqaigofi Beilu.rlrgr,I X np[Eaallexar [HTepBaly ( 0 , 2 ) , upavev rlJlorllocr!
aeponnocra q (x): I /Inpu 0< x 31 u E(x)=3/4npu 1< x 

= 
2. Hairlr Oyut<urro

pac[pe,uereErir @ ( X ) , uareuaruuec(oe oxl{4alllre M (X) u !.tcrlepcuw D(X).
3. Hairu nepoarnoco flonaaaHl-It EopMaJIbIro pacllpeaergHllot (c rapaMerpaMlt ( a , o )) cnyqaiiEoii

seraqlll$r X a P,r'trepzaxr ( - x 6 , 2 x o), r!'e xa - rotxateperu6a cooroercroyrouet (plrBoil faycca .

3. IIpIl oflErurofi arperL6e 6buo o6HapyxeEo, qro orl<Jlollel{ue A ToqRI-l IIo[aAaIIIis or qeJr[ rIoAtIIi-

ruerca "paanor,aepnouy" earony na yracxe [ 000 , 1200].Ka(oBa Bepotrllocrr, roro, vro l A l ! 3 ?

4. I4cnrrr,rBarorct aBa Ee3aBIrcI{Mo pa6orarorqux oreltexra. ,{r[Tenluocrl Iix 6esorxaruoi pa6oru

fioArr]rrrega rlol€3arerrEsoMy 3aroqy EaAermrocrlt c rrapaMerp,tlllt l, 1 = 0,02 tt ], 1 = 0,03 coor-

BercrBeflEo. HaiTll Bepotrllocrb Toro, 9To 3a BpeMt t : 50 qacoB xort 6bl oArrH SJIeMeET orIQxEr'
5. flpu pacQacorr<e npo.{yrql4[ na(er cqriragrct cralrraprllllM, ecr[ ero Macca orJlltvagrct or

3aaaulofi MaccEI I Kr rre 6onee qeM lra 20 r ( B ry lrrrr ,{trtyryao cropouy ). IlponepeuoJ qro nprl

axrlparnoi pa6ore omu6r<u uaccu noAvrE lorct qopMfulbEoMy aarony c M :0 L d = 10 r.
Her<oropaa naprru erofi npoayKrurx Ils 10000 uareroa co4epxar 9000 craugaprnbD( rlaKqloB.

CoorBercrByer rr-t lro aalrlroMy HopMarbltovy raxony ?



TuroBoii pac.rer Ng (IlpnroxeHnr reopm pnAoB>

1. Pacc.{ETarb cyMMy creneEHoro pr,4a ( c floMorrl6ro orrepaq[fi AuooepeHqtpoBaHr,' n
rrrrTerplpoBarxD ) Ii riccJreaoBaTE ee rra 3(cTpeMla( :

dS(x) Z(n n+t)txt2't: 6 S r x t = i , - , , . j n - I t I t i y' t)".nn o !'o

2. Pa3noxnr6 B pr'4 Teiropa ( Ma(Jropella ) O}'lIKrIt ro.. a) f(x) -(l/3),', ;

6) f(x): sin2 (3x); s)f(x):1/(l /)': e) f(x) = r/i 1uo oo:pacrarouruu
arefiefifrM pa3'loo.tfi (x- I ) ).

3. flo:ryvuo pa:noxelrrie B prA Ma(nopena Synruvi arcctg x , attcsin x, arccos x.
( ucnonr:onarr uareplar nel<rltlt ).

4. flonrryrcr pa:noxeFrreM B pTL BBFIIrcJrnrr npu6ruzxenuo ( c rovuocrrlo 4o 0,01 ) :

J J or
d 'li : 6t sih(18"): d.l t.2 : ?t arcsin(0.8t:o) iexpr-xr tdx.

5. Pa3no)xrrrb B prr @1pte nepao4rvecryro (ua rcefi ocr) Qyurqun c nepuo.4ou T = 2 ur ,
3aaalls)4orlayqacTl(e -r s x s 1t :

a) f(x) -x/2 ; 6) f(x) = cos(x/2); 6) -f (x)= sirr+ lxl.
6.Ilpooepurr ( - ) paBeucrBo llapceoa,ra g,rr $yurqulr f(x): x 2 ua ytacrre ( - I , 1 ) .

@onq oqeuotnux cpeAcrB ,qrr npoBeleulrr arrecraq[[ ypooua cQoplrupoeauuoar[ KoM[ereHqxii
o6J.raroquxca no Aucqrnnuue oQoplr"uercr orAerbnbrM AohTMeHToM.

7. YIIEBHO-METOAIIIMCKOE 11 I,IHOOPMAIII4OIIHOE OEECIIEIIEHIIE
aLICUI4IIJII{HbI

7.1. Itnuroo6ecneqenuogrr

naroreHoBaHue nnrepaTypBr: amoP,
Ha33ar{ue, BUI IBA:tHIlr. tI3,qaTeJIbCTBO

fo,u IBraIn t

KHI4TOOEECIIEqEIIHOCTI,

KotMqecrro srceMrlnrpoB
r.BAaHufr B 6Il6nllorer(e
BJifY B coollteTcTBur.r c

ofoc Bo

Hamrqlte ! onel{I?oriHofi
6u6rHorexe Brry

2 3 4

Ocaoauar mneparlpa
L 3alaqulrx rro BHcruefi MareMarlxel
y.re6Hoe noco6[e / B.C, Illunaqes. -
I0-e r,3A., crep.- M.: III4II I4HOPA-M,
2015.- 304 c.- (BbrcEee o6pa3oBaE[e.
Eara.nanpuar),

20t5 bfi D1lwrvw.studentlibmry
ru,/book,/ISBN
9785922109'796.html

2, Mareuarlrta: Yqe6xoe noco6ue /
AaHr.uoB IO. M., HnKoHoBa H. B.,
HypreBa C. H., IIo,q peA. X]?6eEKo JI.
H,, Hr-rKoHoBoi f. A. - M.: HI4II
I4HOPA-M, 2015.- 496 c. -
(Blcuree o6pa:oearrre. EaxanaBpuar).

20t5 http ://vr'ww. studentlibrary
ru,/booldlsBN
9'7 85922109796,htm1.

3. Brrcrras vareMar[(a: [3nenpou-
uufi pecypcl / C.H. flopo$eeo. - M. :

Mtlp rz o6paroeame. 20 I I .
(flonnHii Koucnerr aerql,Ii).

201r
http : //u'r.rrv. studentlibrarv
ru,rbook/ISBN978594666

6220.html
,{onornrnear,uar mlreparypa

l,Buclras MmeMarr {a B Borrpocax
u oroerax f3nerrponlrBrii peclpc]:
yve6noe noco6re / JLB. Kprducog,

http ://www. studentlibrarv

ru,/book,4SBN



ro,u peA. B.A. I4rbr.rHa. - M.:
lpocnerr,2014.

2014 9'185392143726.html

2. B6rcllar MareMarrra a nprvepax
|4 3aAagax lSreKrpoHHbri pecypcl :

yqe6Hoe noco6ne Anr By3oB. B 3 T.:
T.l-3 / tlepHeH(oB.A. - 2-e y3A., nepe-
pa6. x Aon. - Cn6. : flonlrexHuKa,
2011. tS8N9785732509861.1

2011

http://wwu,.studentl ibrarv.
ru./booMSBN

9785732509861 l.htmt

7.2. flepuoAr|qecK[e rI3AaEIrt

1. <<3aBoAcl(as na6oparopnr>, x)?Ha.Jr ISSN 102g-6g61 , ceKqua <Mareuarr.recrfie Meroabr
[cc,reaoBaHus )) (nopnyc 1, 6t_r6ruorer<a).

7.3, I{HTepner-pecypcBr

l. .tuJ ALG
2.hmp://www.hlrgosvel.rulenc/nauk;ilehnikal.ur"rnuriIfrEKTOR j,r-l 

.
3.hfl p://ww\ .krugosvel.nr./enc/nauka i,iJehnika./matematika/ANALITICHESKAyA cEOMETRIyA.htnt4.hltol AN
5.

8. MATEPI,IAJIbHO-TEXHI{qECITOE OEECIIEqEHI,IE
AI4CIII4IIJII4HbI

Mareprar6no-Texu!.{ecxoe o6ecfleqelrlre AlrcqrrrlrrHbr Brllloqaer:
. ynrrBepcnrETcrure My,'rbr{MeAufi Hhre cpeAcrBa ;. o6opygouauze cneqEaJ'rrr3rpoBar r6rx Jra6oparopai ;a srercTporrrrBre 3arrllcli nerqllfi ;
. KoMrrrrcTeprl co clerruaJru3rpoBauubrM nporpaaalrtrrv o6ecueqerueM (naKc[,I MAPLE,

Mathcard. Matl-abt.
[It peanna4uq raHEoi ,qrctur[rrrtr,r r{Merorcr cflequal'rbrrrle rroMerqeglrr lJtt rrpoBe(elLtt 3aHA. 4irer<u[orqoro rr[a, 3anrnzfi uparravecroro rr[a, fpylrroBLrx t-r zrrAuBqyarbnBrx r<oncynlTarllli, Ter{F[ero(o'rpoJ'r ,' npoMexyroqnoii arrecra{r.rrr! a ra*xe noMerqe'rdi anr ci'ocrosrenB'ofi pa60ru. Jlixur-r,n

1L"::Tt:1 ""ylTtlve'quiiHofi ayllrloprr A-3. IlpaKru'recKrie pa6oru npoBomrc.r a nlarrlrueariao!
naoopaTopr.tn JUd-z, AJLc caMocTorTentqoi pa6oTBr rrclor63foTc, noMerqerrtls 6u6JTrroreru, iafv.

_ Ilepevenl rcnoll:yeMoro lpotpaMMuoro o6ecneveur.rr ( a roM rucre rr len3nonHoro):
1. Advanced Grapher. 2. Solver. 3. Matrix, 4. Mathlab. 5.Maple 6. MathCard.



Pa6ouar nporpauMa Ar.rcqlrn:rr.rHrr cocraBJreua B coorBercralrra c rpe6oranusN{u @IOC BO

no HarrpaBneHvro 13. 03. 03 << SueprertrqecKoe MarnliHocrpoenrre >>

Pa6ouyro nporpauvy cocraBxJr noq. JIeB[3oB C.B.

flporparraua paccuo, peua u o,qo6pen a Ha 3ace4a::'vu Ka@eaptr @AuII
Ilpororor J\il la or 26.08.2019 ro4a
3aneayroqrafi raQe4pofi EypronB,.{.

Pa6ovax nporpauMa paccMorpeHa n o4o6peua Ha 3aceAaHurr yre6no-uero4nuecroi
(oMr4ccr4u HanpaB:relrus 13.03.03 (<<Sneprerr.rvecxoe ua[ruHocrpoeHne> ))
flpororon Nr y' or ,,?i, !!, l.dy'l roAa /
flpe4ce.4are:r roulrcclrlr: 3aBeA)'roqufi raQegpoi lycrrcon B.@.

(nognucr)



JIITCT IIEPEYTBDPX.4EHI{S
PAEOTIEfr NPOTPAMMbI AIICUtrIIJII{HbI

Pa6ouax nporpauua o4o6pena na

llporoxor sacegarrrax ra$e4prr Ne

3are4yorqrefi raQe4pofi

Pa6ouar uporparvrva o,4o6pena na

flporoxo:r :ace4arua xaQeaprr Ne

3aleA)'roqnfi KaQeapofi

Pa6ouar nporpauua ogo6peua na

llporoxor sace4annx xaQe.4prr No

3are,4norq[i xaQe.4pofi

Pa6ouar nporpavua o4o6pena na

flpororor :ace4axlrx xaQe,4pu Ne

3aae41eorqufi raQegpoi

Pa6ouar nporpar'.rua ogo6pena na

flpororon :acegannr xaQe4prr N
3aee4yorqufi raQe4pofi

JII4CT PETI'ICTPAIIroI I{IMEHEIII,fr
B pa6o.rJ'ro nporpaMMy lr,tcqxflnrHhr
<BbICIIIA' MATEMATI,IKA>

o6pa3oBaren6Hoil lporpaMMbr Ha[paBneHurr noAroroBKr
13. 03. 03 << SHeprernseckoe MamqHocrpoeHne >r (6aKaJraBpuar)

yue6urrfi ro4
fo,{a

yre6nufi ro,4

OT roAa

f{e6HBIi roA

roaa

yue6nufi rog
foaa

1ne6nrrfi rog
foaa

F

i

;

l
F

:,

HoMep
a3MeHegtl,l

BHeceHBr r3Mexeurr B vacrrl/pa:aeln
pa6oveii nporparuruu

LlcfionHrre,,r6
o[Io

OcHoBaHte
(noMep n ,{ara lporoKora

3aceaaHnr KatbeAp6r)

2

3aB. xaoeApoii
(ouo)


