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1. UEJrr{ OCBOEHT4' nucutrrrJrr4Hbr

[ucqnuluua <Brrcrua.s MareMarI.IKo o6ecneql,IBaer [oAroroBKy nocJreA]'roulr4M rro pa:lAenaM
MareMarI,IKu: luueftnoft a"nre6prr u anaJfirruarecxoft reoMerpr{u, Marpr,rtrHoro ucqprcJreHur, BeKTopHoro
I4crrucneHl4t, Teopuu [peAenoB, au$SepeHqr{aJrbnoro rr r4uTerpaJrbHoro ucgrlcJreHrlr $ynrqvfi oAHofi
rlepeMeHHofr, ueonpe4eresuux u onpe,Uen€Hubrx HHTerpanoB, Are$SepeurluzurbHbrx ypanHeuufi.

I{ela un o cB o eHrrfl AllcqurlJrlrutt <Bucuzur MareMarlrKa) fl BJrfl rcTcfl :

I . Ooprr,rupo B anlre HaBbrKoB Jroruqe cKoro MbrIrIJreHr4r.
2. (Dopullponauue [paKTuqecKr.rx HaBbIKoB r,rcnoJrb3oBaHufl MareMarr.rqecKnx MeroAoB pr

$oprrlyl.
3. OsHaroNaJIeHI4e c ocHoBaMI{ Teoperl,rqecrux guaguft tro KJraccr4qecxr4M pa3AenaM MareMarr{Kr4.

3aAaqn:

oBnaAeHI4e cTyAeHTaMI,I ocHoBHbIMLI lroHtrllruu a-nre6pu, reoMeTpI,II{, MaTeMarl,Iqecroro
aHan143a;

yMeHI4e peluarb rrIIIoBbIe gara'tvr, npuo6pereuue HaBbrKoB pa6oru co cnequarsuofi
MareMarlrsecxoft rurreparypoft ;

yMeHI4e IlcnoJlb3oBarb MareMaru.recxuft anlapar Anr pe[reHr4{ rrpr.rxnaAHbrx 3a4aq.

2. .MECTO AI,ICUUIJIIIHbI B CTpyKTypE OTIOII BO

.{ucquuruaua <Brrcrua.fl MareMaruKa)) orHocl,ITcs r 6asosrrM AucrlrlrrJulHau yue6Horo rrJraHa.
flpepexnusnrrt ALIcqIIIIJIITHbI: rr4crlr4nnr,rua ouupaercfl Ha 3HaHue [peAMeroB ocHosuofi
o6pasoearelruofi nporpaMMbl cpeAHero (nonuoro) o6ruero o6pasonaHr.rr: MareMarr,rKa.

3. TIJIAHIIP yE MbIE P E 3yJIb TAT bI OEyqE H Vtfl rlD AI,I C qUIJII,IHE
fllauupyeune pe3yJlbrarbl o6yreunr Iro Ar4cur{[Jrr{He, coorHeceHHbre c [naHupyeMbrMr.r

pe3ynbraraMr4 ocBoeHr4s OIIOil

Kol OoprtrupyeMbrx
xounereuuuft

Yponeur
ocBoeHI4t

KOMNETEHI,ILIH

Illauupyervrbre pe3yJrbTaTu o6yueuur no AHcrIlt tt J] h H e,
xapaKrepr.r3yroque gran br Qopnrr,rponaHnr KoMrrere s rlrz fi

(noKa3arenH ocBoeHr{r xouneresuuu)
otIK-I.

Cnoco6en rtpr4MeH.rrrb

eCTeCTBeHHOHayqHbIe I.I

o6qeusxeHepHbre
3HaHH.g, MeTOAbI

MATEMATHqECKOTO AHAJIH3A H

MoAeJrHpoBaHHs B HHxeHepuofi
AegreJlbHoctu, carsaHHofi c

[poeKTHpOBaHr{eM r.r

KOHcrpyHpoBaHHeM,

TexHoJrof H'MH npoH3BOACTBa
npnOopoo 14 KoMrureKcoB
IIJHpOKOTO HUBHaqeHar.

9acruqsoe 3na'm : ocHoBbI MareMarI4KI4.
Vverr: peurarb craHAaprHbre npoSeccnoH€urr,Hbte 3araqv a
rrpr,rMeHeHr,reM ecrecrBeHHo-HayqHbrx ra o6qeunxeHepHbrx
3uauuit, MeroAoB Mar. aHanr43a H MoAeJrHpoBaHHfl.
flpuueu.rrr sHaHuq, MareMarHKH e lrHxeHepHoft
AesreJlbHocru, cssgaFrHofi c rpoeKTr4poBaHr4eM u
KOHCTpyHpOBaHHeM, TexHonornrrMr.r [poH3BoAcTBa
npra6opoe H KoMrrJreKcoB trurpoKoro Ha3HaqeHur.



4. OFbEM I4 CTPyKTyPA AI4CUUIIJIITHbI

Tpy.uoerr,rxocrb Ar.rcrlunJrr,rHbr cocraBJrser 8 ga.rerurrx eAHHI,Iq (288 uacon): 4 sauernblx eAI4HI'IubI

n I ceuecrpe, 4 sau€rnbrx eAr{HI,Iuu no 2 ceMecrpe.

Cogepxarure JreKIIIroHHblx sausrrtfi rIo Alrcqrr[JrrrHe

Cevrecrp 1.

ParAer 1. Jluuefisan a.nre6pa
Tervra L Oupe4elurerur.
Onpe.uerur er'u 2, 3, 4 nopx4xon. flpanuno Capprcca.

Terua 2. Cucrenrr rusefisrx ypanueuufi.
Cucreuu rusefinnrx ypanueuuft MaJrbrx nops,{KoB: coBMecrHbre, HecoBMecrHbre; oupe4erdHuue,
HeorlpeAen€uurre clrcreMbl. Panuocumnrre clrcreMbl, gneMeHTapHbre npeo6pasoBaur4q cr.rcreM.

Peuesue clrcreM mauefiutrx anre6pauqecKprx ypanneuuft. MeroA Kparr,repa. MeroA faycca.
Terraa 3. Marpuqu.
OcHosHHe rloHsrl,Ifl. ,{eftcrnux c HIIMLI (croxeuue Marpr.rq, yMgoxeHr.re Marpr{q Ha qlrcJro,

TpaHcrroHr{poBaHue Marprdu, rrpor43BeAeHr.re Marpr,rq). O6parHffr Marpuua. Paur Marprdrlbr. Teopevra
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Kponer<epa-Kauerru. Peruenue CJIAy MarpLIuHbIM MeroAoM.

ParAe.n 2. BexropHau anreOpa
Teua l. .{eficreux c BeKTepaMrr.

flonsrue BeKTopa. Bexropu: paBHbre, [apaJlnenbHble LI KoJIJII4HeapHbIe BeKTopbI, oprbl I,I 6azuc.

flpoexqux BeKTopa Ha ocb u ee csoficrsa. Haupanlxrouple KocLIHycbI BeKTopa, ux csoficrsa.
Ilusefisrre onepauuu HaA BeKTopaMu.

Teua 2. flpou:ne4eHr,rfi BeKropoB.

Qxa-nrpnoe, BeKTopHoe r.{ cMeluauHoe [poI{3Bel;ennfl BeKTopoB u ux cnofictna.
Tenra 3. Co6crseHHbre rrprcJra u co6crueHHble BeKTopbI MarpLIIIbI.

Pa:Ae,r 3.AnalnruqecKas reoMerprlfl
Telra l.llpruaa rrunufl Ha nJrocKocrl4.

Cnoco6u 3a1alvs up.ruofi Ha rrJrocKoctu. Bsam{Hoe pacfioJloxeHl,Ie npsMbIX Ha IIJIocKoctu. Yron
MexAy npsMbrMu. Paccrosune or rorrKlr 4o npruoft.
Terua 2. Ifrocxocrr r4 npqMar B flpocrpaHcrBe.
fllocxocrt B npocrpaHcrBe. llpxrr,rar B npocrpaHcrBe. BsaplrdHoe pactronoxeHlle B rlpocrpaHcrBe.
Vrol lreNAy uprurofi !r [JrocKocrrrc. Yrol MexAy [psMbIMn. Vro:r ueNAy nnocKocrqlurl. PaccroflHue
oT TOqKI,I .{O IIIOCKOCTI,I.

Teura 3. Kpunue 2 noprlxa.
3mrunc. funep6ona. llapa6o.rra. OurosHrre floHqrus: KaHoHLIqecKoe ypaBHeHI{e, $oxyc,
3KCrIeHrpHCUTeT, Ar.rpeKTpr{CbI.

Teua 4. floeepxuocru 2 nop.r.ura.
C$epa. Tpdxocurrft 3nnr4ncor.rA. OAuonorocrnuft runep6oloug. ,{nynonocrnrrft runep6oloIz4.
llapa6onor.u. {ranraslp. Kouyc.

Pa:ae.n 4. Bneaeuue B MareMaruqecrcufi aHaJrIr3

Tervra l. O6ruue noHsrufl MareMarl,IqecKofo aHuru3a.
Pauuoua.nrsne v rdpparlproHanbHbre qracra. flore AeficrsureJlbHbrx rlucer. Ilulaeit:o.as

ynop.rrAoqeHHocrb rroJrr. Onepauun croxeHlls !I yMHoxesnr. ArcuoMarllqecKoe npeAcraBJIeHLIe

nolx 4eftcrBr4TeJrbHbrx quceJr. Molynb Aeficrnurerbuoro rrI4cJIa, ero csoftcrsa.
Tena 2. floHqrue rpeAena.
llpeaen qucrosoft nocne,{oBareJrbuocrr4: [oHrrr,Ie orpecrHocrrl, onpeAeJleHple npeAena. llpe,uen

uonorouuoft rocJreAoBareJrbHocrr4. Apra(puetuqecKlle csoftcrna rpeAena. Orpauu.reuHocrb
cxoAqueficr [ocJreAoBareJrbHocrr,r. Hucro e, efo olpeAeJIeHI,Ie, cyluecrBoBaHl{e u oIIeHKa.

Tervra 3. Becxoue.{Ho MaJrbIe $ynruuu.
Fecxouequo Marrbre (pynxqrau (6.u.S.). Ceoficrsa 6.t.Q. llpegel ipyu*uu" B roqKe u Ha

6ecxoue.{Hocrr,r, oAHocropoHHr4e rrpeAenbr. EAuHcrseuHocrb npeAena. Apu$ir,reruqecKlle csoftcrna
npeAena. flpelellurft nepexoA B HepaBeHcrBax. Cpanuenue 6.rnr.0., gKBI{BaJIeHrHocrb 6.tu.S.
flpusrtuu 3aMeHbr 6.u.0. Ha oKBr,rBilJreHTHbre. lloprlon MilJrocrr{ 6.u.S. 3aMe.{arerbHble npeAenbl.
Ta6nrEqa 3KBV BaJreHrurx 6.rr,r. Q.
Teua 4. Heupepunnocrr.
llpuparqeur4e apryMeHTa r4 npr.rparrleHr,re Qynrqrua, pasHble $opvru orpeAeneHr4r HenpepblBHocrll B

roqKe. Csoficrea HenpepbrBHrrx $ynxqufi. Kraccu(pzxaqur rorreK prBpbrBa. Csoficrsa $yHrcurafi
He[pepbrBHbrx Ha oTpe3Ke.

P arAe.n 5. [u S$ epeurl[aJrbHo e r{cqucJrenr.re Qynrcqufi o4nofi nep e*reuuofi
Tena L flonsrue npousnoguofi.
llpanrua ara$$epeuqlrpoBaHlrs. Ilpor.rrnoAuac cnoxHoft ra o6parnoft SynKrlr.rfi, uexnuo 3aAaHHbrx r4

rlapaMerpl{qecKl,r 3aAaHHbrx Syuxur.rft. Jlorapu$rr,rltqecKoe gn$SepeHuprpoBaH]re. OurosHrre reopeMbr
auS$epeuuuaJrbHoro r4cqucreuus.
Terr,ra 2. Ilpuloxeu[s npor,r3BoAsoft .

flpousno4uas,:3araqa o MrHoBeHuoft cxopocru,3arasa o KacareJrbHofi. OnpeAeneHr.re npousno,4uofr,
e€ reoMerpuqecrufi u rrlexasuqecrufi cMbrcJr, ypaBHeHlre xacarelrnofi. Henpeprrnuocrs
au$ $epeuqrapyeuoft Synrurau.
Tenaa 3. flpannno Jlonurals.



flpanulo Jlouurars. flougrue ausQepenunana. flpousno4uue u ara(fQepeuuuiulbl Bblculux

IIopsAKoB.

ParAe.n 6. trIcc;retoBaHue SyHtcqrft
Terraa l. 3rcrpertryMbl, TorrKH neperu6a.
3xcrperrlyrrlsr $yurqrau. IzlccneAonasue $ynxquu ro nepnoft npou:no4noft - orpeAeneHl'Ie

r{HTepBaJroB Bo3pacraHr.rr u y6trnauur. Heo6xo.qurvroe a Aocraror{Hoe ycnoBl'Iq 3KcrpeMyMa'

Hau$ontruee r,r Har.rMegbruee 3Haqegrde tfyuruuu Ha orpe3Ke. I,lcc;reAonanue Syuxunll tro eropofi

nBoH3BoAHoft. V.{acrxr,r Bbrflyxnocru tr BorHyrocrl4, Tor{KI{ ueperu6a. Acuuurorbl' I4x onpeAeneHl4e I'I

cuoco6u orblcKaHus.
Terrra 2. flocrpoenue rpa$ura $yuxquu.
florsoe uccneAoBauue $ynrur.rll I4 nocrpoenux rpa$ura $yuxqrau.

Pa3Aen 7. @yurqul,I MHorI4x [epeMeHHblx.

Teua L Ouroaurte roHqrl,Ifl OMII.
Oupe.uereuue rpyuxuuu MHorr4x [epeMeHHbIX; o6lacrr orpeAeJIeHI'I.f,, rpatpur. llpeael v
HelpepbrBHocrr $yurrlulr MHorr.rx [epeMeHHbIX; ux ocHoBHbIe csoftcrsa. r{acrurte upol{3BoAHble Ir

au$rfepeuquarr Syuxur4r{ MHorux nepeMeHHbrx. gacrutre [pola3BoAHrre Ia 4raS$epeHIII4aJIbI BbIcIIrI4x

rropsAKoB.

Tervra 2. Sxcrperrrytltrt.
3xcrpeuyurr $yHruru.r MHorrdx [epeMeHHblx. Heo6xoALIMoe ycnoBl4e 3KcrpeMyMa. ,{ocrarovuoe
ycnoBr4e 3KcrpeMyMa (fyuxquu 2-yx nepervregHblx. YcrloeHrrfi eKcrpeMyM.

Cervrecrp 2.

PasAefl 1. Heoupege;renuufi lrHTerpaJr

Tenla l. llossrue nepnoo6paruoft u HeonpeAen€nuoro IlHTeIpaJIa.

llepooo6pasuar. TeopeMa o repBoo6pa:uux. Heoupe4eleHHntft I{Hrerpan. llpocrefturne cnoftcrsa

HeorlpeAeJreHHoro r,rHTerpana. Ta6nuua HeoIIpeAeneHHbIx I,IHTerpanoB. 9acrsue MeroAbI

r{HTerpupoBaHHs.

T elr'a 2. OcrrosHrte MeroAbI l{HTerplapoBaur4fl .

3auena uepeueuuofi. IzlnrerprapoBaHr4e tro qacrtM. Pa:loNenue u LIHTerp[poBaHI'Ie Apo6uo-
parlproHaJrbHbrx Syuxuuft. IrlurerpnpoBaHfle HppaunoHailbHblx nrtpaxenuft. I4urerpnpoBaHue

rpuroHoMerpr4r{ecKl4x nupaNenuft .

ParAer 2. Onpeaweunttfi rrHTerpaJr
Terr,r a I . flpanuna BbIqucJIeHus oupeAeneHHoro I'IHTerpaJIa.

OnpeleneHne v [epBuqHbre cnoftcrsa oupeAeJleHHoro LlHTerpana. Oqesxa onpeAeneHuoro

r.rHTerpirna, reopeMa o cpeAHeM. IrlHrerpar c [epeMeHHbIM BepxHnM npeAenou. @opuyla Hrrorosa-
Jlefi6Hraqa. 3alresa nepeMeHrroft n oupegeneHHoM I.IHTerpane. I4urerpupoBaHl4e rlo qacrf,M.

Terr,ra 2. feouerpuvecKlle npunoxeHur onpeAeleuHoro I'IHTerpaJIa.

BrF{r.{creuue uloruaAefi c [oMorubro onpeAeJleHHoro LlHTerpana. flolapuue KoopAHHarbI.

Bslqncresue o6teNaoe rer. BrF{IacJIeHLIe AnrIHbI Ayrld.
Teua 3. Heco6crueHHbre uHTerpanbl.
Heco6creeHHbre r,rurefpaJrbr no 6ecxoHe.rHoMy rlpoMexyrKy LI or HeorpaHI{qeHHbIX Oynruufi.
flpuruaru cxoAr.rMocru neco6crseunbrx r4HTerpaJIoB (teopervra cpaBHeHI,It, clegcreue).

ParAer 3. [uQ$epeHIIIra.rbHbIe ypaBHeHufl
Terr,ra l. O6ruue IroHsrI,Is.
O6uue noHqrr4r (onpe.qenenue alrQ$epeHullanbHoro ypaBHeHI,Iq, peureHl4t, [opsAKa, uopualnuoft

Sopr,,tlr ranucn). 3a.qa.Ia Kouru, TeopeMa cyulecrBoBauvfl, 14 eALIHcrBeHHocrI4.

T eua 2.,{u$$epeurlr4anbHbre ypaBHeHI4t 1 -oro uopq.4xa.

,{u$$epeuqpranbHbre ypaBHeHr{s 1-oro uopxAKa c pa3AenrrcIqvIMvlcfl nepeMeHHblura. O4HopoAHbIe I4

ruuefisrre gu(f$epeHur.raJrbHbre ypaBHeHHs 1-oro uopr4ra. YpanueHrt B nonHbIX ara$$epeuqrar,ax.
Teua 3. Kouuercsbre qucJra.



Kounlexcnbre rrrrcJra. Bpr.u xouuJreKcHoro qucra. AeficrsnrerbHa"s I{ MHI,IMag rracrb. OuepaqrEz

cJroxeHr,rr Lr yMuoxeHr,rs Har, KoMrrJreKcHbIMLI qncraMu. feouerpuuecKoe uso6paNeHze

r(oMrrJreKcHbrx r{uceJr. ConpxNeunr KoMnJreKcHbx qI,IceJL Mo4ym Id apryMeHT KoMrlneKcHoro qncra,

csoficrsa MoAyrc. TpnrouolterpuqecKas $oprrra 3arrr4cu KoMnJIeKcHbIX qllcer. flepeuuoNeuze
KoMnJreKcHbx r{Ecer B Tpr.rroHoMerpr4qecKofi @opvre. (Doprvryna Myanpa. Crenesu MHoroqJIeHa,

AeJreHHe MHoforrJreHoB c ocrarKorrl. Teopeua Eesy. Ocuosuat reopeMa anre6prt.
Terrr a 4. ,{ra$ $ epeHullurJrbHbre ypaBHeHI4t BrIcIIJI,Ix nopsAKoB.

Jluseftuue au$sepeuulriurbHbre ypaBHeHI,It: oAHopoAlIbIe u HeoAHopoAHbIe. O6uree perleHue

oAHopoAHoro r,r HeoAHopoAHoro ruseftuoro anQ$epeHql,IaJlbHoro ypaBHeHI,I.s. Peurenne oAHopoAHoro

luseftsoro Ar,rtf$epenUlraJrbHoro ypaBHeHpls 2roro [opsAKa c nocrotHHurrau rcos(ptpuql{eHr&Ml{. ,

IVIerol Bapr{ar.Ir.ru nocroflHubx peureuufi HeoAHopoAHoro luueftuoro ara$$epeuuI4aJIbHoro
ypaBHeHuq. Mero.q nol6opa perxeHlrr HeoAHopoAsoro ruuefiHoro 4r.r$SepeHlll4anbHoro ypaBHenv^.

Terr.ra 5. Cucreuu guQ$epeHql,IanbHblx ypanueuufi .

Cucreunr au$sepenquaJrbHbrx ypanneuuft. IVleroA I,IcKJIIoqeHLIt. Jlvnefiur,re. cucreMbl

arassepeuuuaJrbHbx ypanueuuft. Peuesne rursefinoft cucreMbl c rlocrosHHrrrrau rcos(pSuIIHeHraMIt.

Cogepxanue [paKTlrrrecKrrx saHqrrlfi rlo AIrcqu[JrlIHe

Cervrecrp 1.

Pasaer l. Jlnneftnax zutre6pa
Teua l. OnbeAerureru.
Bruucresue o[peAenl{rereft 2,3, 4 nopfl.tlKoB.

T eua 2. Cucreuu nprnefinrtx ypanHenlafi .

Peruenue cucreM rurseftnrrx ypanuennfi Mero.{oM Kpauepa, MeroAoM faycca.
Teva 3. Marpuunr.

.{eftcrnur c HrlMr4 (cloNeuue Marpr4rl, yMHoxeHI,Ie MarpLIq Ha qLIcJIo, TpaHcrIoHI{poBaHIre Marpl{u,
rrporr3BeAeHpre Marpr,rq). Brr.rucnenue o6paruoft uarpuqrt. Peurenue CJIAY MarpLItIHbIM MeroAoM.

Par.qen 2. Berropua.r arre6pa
Teua l. [eftcrnur c BeKTopaMpI.

Jluseftsrre o[epaqrar4 HaA BeKToparuu (nrruucJleHlle AJIIaHrI BeKTopa, yrna MexAy nerropauu)
Tepra 2. llporaree4eHHr BeKTopoB.

BrFrucrenue cKanqpHoro, BeKTopHoro fi cMeluaHHoro npolrcBeAenufi nerropon.
Teura 3. Co6crseHuble trlrcrta u co6creeHHble BeKTopbI MarpLIIIbI.

PerueHue 3aAaq.

Paslen 3.AsaruruqecKar reoMerpnt
Teua L llprrrlar rruHufl. Ha nJrocKocrlr.
BsF{r4creHr.re yrna Mexry nprMbrMr4. BH.{HcreHue paccrorHr.Ir or rotrKlr 4o nprltofi.
Terr,ra 2. fhocxocrr H flpsMafl B llpocrpaHcrBe.
PaccvorpeHr{e B3ar{MHoro pac[oJroxeHr4r [p.sMblx LI [JlocKocrefi n npocrpaHcrBe. BH.rI.IcreHLIe yrna
MexAy upruoft rr rrJrocKocrbro, yrJra MexAy trpsMbIMH, yrna MexAy nnocKocrflMpl Brrquclenue
paccTo{Hprs oT ToqKr4 Ao nJrocKocTr.r.

PasAer 4. BseAeHue B MareMaru.recrufi aHaJIlI3

Tervra l. O6urue [oHsrr4s MareMarlrrrecKoro aHuruga.
flonropeuue pallr4oHanbHbrx r{ [ppauuoHaJlbHbx tIHceJI. flors ,{eficrnureJrbHbx rrucer. Onepauuu
cnoxeHr.rr rr yMHoxeHzs. BrFrr,rcJreHlre MoAynt Aefi crnurelbHoro qucna.

Ter',ra 2. Ilossrue rpeAena.
BH.{Hcneurae upeAenoB rocJreAoBareJrbuocrefi u (fynrqrafi. llepnuft v nropofi 3aMeqareJrbHbre
npeAenbr.
Terr,ra 3. Eecroseqso MaJrbre Synrqrnu.
Cpanueurae 6ecrone.ruo MaJrbrx $ynxqraft. Sxsuea[eHTHocrb 6ecroHe.ruo MaJrbrx Synrcrllrfi.
Teua 4. Henpeprmuocru.



Knaccusuxauprs roqeK pa3pbrBa. HaxoNAenl4e roqeK pa3pblBa $yuruufi H orlpeAeneHl4e I4x poAa.

Pa3Aen 5. Ara$$epeHIII,IaJIbHoe ucqucJleHlre $yuxquft o,qnofi nepeueuuofi
Tervra l. Ilongrue upon:no4uoft.
flu$Sepeurlr4poBaHrae $yururafi. BrFrracreHlre npol43BoAnoft c.noxnofi u o6parHofi $yuxqufi, ne.rnno

3aAaHHbrx H napaMerpr.rqecKu 3aAanHbrx Qyuxuufi. Jlorapu(frtal{rlecKoe au$tpepeuul4poBaHue.
Teua 2. flpuroNeuus rpor,r3Boguofi.
Cocrasurr r{ Harrprcarb ypaBHeHHr KacareJlrsofi u HopMaJII,I Qynxuuu. HaxoxAes[e cKopocru H

ycKopeHr{fl.

Tervra 3. flpanuno Jlonuran.s.
B H.rr'rcregue npeAenoB no npaBl,Iny Jlonuralx..

Pa3ler 6. IrlccneaoBaHrre OyHxlluft
Terrra 1. 3xcrpeuryMbr, Tor{Krd uepern6a.
Oupe.ueneHr.re r4nrepBanoB Bo3pacraluflvty6srnanux (fyuxuru. HaxoxAesl,Ie 3KcrpeMyuon $yuxunu.
Hau6olrruee r4 HauMeHbrrree 3HarreHr.re Qyuruuu Ha orpe3Ke. Onpe.leleHlle yqacrKoB BbIIIyKnocrI'I pI

BorHyrocrr4, ToqeK neperu6a. Orrtcxasue acllMnror.
Tenra 2. flocrpoeuue rpa$uxa Qyuxur.ua.
flpournegr rroJrHoe uccneAoBaHue Syurquu, flocrpol4rr rpa(pux $yurcqrul.

Pa3Aen 7. Oyurrlul,I MHorux nepeMeHHblx

Terr,ra l. OcHosHrre rroHsrprt OMII.
Brrqucleuue qacrgbrx npolr3BoAHrx 1-oro r4 BbIcIuI4x nopt,4KoB. Brrquclenrae gu$OepeHIII{anoB

QyH*qutr MHornx uepeMeHnblx.
T eua 2. 3 xirpervryrr,ru.

Buquc.neHue 3KcrpeMyrr,ron Qyuruprn AByx nepeMeuHblx. HaxoNAeHLIe ycnoBuoro gKcrpeMyMa.

Ceuecrp 2.

Pasler 1. Heoupe4eneunttfi LlHrerpan
Teua l. flousrue nepnoo6passoft u HeonpeAeJl€uuoro llHrerpana.
HaxoxAeuue nepnoo6pinHbx Qyu*qtru. HenocpeAcrBeHHoe IruTerpupoBaHl{e, I'Icnon*yfl ra6.nuuy
HeorrpeAeneHHbrx r4HTerpanoB.

T erura 2. OcHosHrre MeroAbr r4HTefpfi poBaHI,Is.

Brrqucleuue HeonpeAel€unnx r,rnTerpruroB MeroAoM 3aMeHbI rlepeMeHHofi. I4HrerpupoBaHlle lro
r{acrrM. IzlnrerpupoBaHr4e apo6no-parluoHanbHbrx $yuruuft. IrlurerpupoBaHue HppaqpIoHaJIbHbIX

nupaxeuufi . I4urerpupoBaHr,re rpllroHoMerpl{qecKnx nupaxeuufi .

Pa3AeJr 2. Onpeaenenurrft r4HTerpan

Terrra L llpanura BbrrurcJreur4x onpeAer€HHoro I4HTerpaJIa.

Bslquclenrae r4HTerpaJroB rro {oprvryne Hrroroua-Jleft6nnqa. 3auena nepeMeHHoft n onpegeJleHHoM

r.IHTerpaJre. I4urerpupoBaur4e uo qacrsM.

T ev.a 2. f eouerpu.recKue rrpsnoxeur,rx oupe4en€HHoro I,IHTerpaJIa.

Buqucrenue trnoulaAeft Suryp. Brr.{ucaeuue.o6tenros rer. Bu.rucJreHr4e Anr.rHbI AyrI{.
Terraa 3. Heco6crneHHbre rlHTerpaJrbr.

Peurense 3aAarr Ha cxoAr,rMocrb 14 pacxoArrMocrr uecobcrBeHHbrx r4uTerpanoB.

Pas.(er 3. [u$SepenrllranbHbre ypaBHeHI,Ifl

Tervra l. O6urue floHsrr.rs.
IIoHqrIaq o6ulero v qacroro peureur.rs au$$epeuqr4aJrbHbx ypanueuufi. PaccuorpeHr4e 3aAaq,

npr,rBoAsrrlr4x r auS$epeHur4aJrbgbrM ypaBHeHr4flM.

T eua 2.,{ra$$epenuuanbHbre ypaBHeHlrs I -oro nopr,4xa.
Peruesue au$SepeuquaJrbHbrx ypanueuuft 1-oro uoprAKa: c pa3AeJurroqr.rMrrcs repeMeHHbrMrr,
oAHopoAHbtx, rlrseftsrrx (ueroAaun Eepuynma u JlarpauNa), ypanueunfi B noJrHbrx

auQ$epeuur4a:rax.
Teua 3. Kouu.nexcnbre qprcJra.



C.roxesue n yMHoxeHr.re KoMnJreKcHbx qr.rceJr. feouerpuvecKoe uso6paNeulle KoMrIJIeKcHbx uucer.
flepeuuoNeHue KoMnJreKcHbrx qucer B Tpl,IroHouerpuuecxoft (poprr,re. Peruenue KBaAparHbIX

yp aaueuuft c orpurlareJrbH brM AI,IcKpI{MIIH aHToM.

Teua 4. luQ$epeurluaJrbHble ypaBHeHufi Bblclrux ropsAKoB.
Peuesue an$Sepeuqr4aJrbHbrx ypanueuuft 2-oro [op.sAKa c rrocro.rlHHblMld xos(fSrqueHraMl{
(o.uuopo4urx u HeoAHopoAnrrx). Mero.u Heo[peAeJr€nnrx xoe$$uqneHToB. MetoA Bapualunu

npora3BonbHbrx rrocroqHHbrx. Bruucregue otrpeAeJll4renr BponcKofo.
Teva 5. Cucreurr au$rlepenur4aJrbHbx ypanueuufi .

Peuesue cr{creM gr,r$SepeHuuarbHbrx ypanneuuft .

5. OFPA3OBATEJIbHbIE TEXHOJIOTLII4

B [penoAaBaHr4rd AlrcllrdnJrr,rHbr <Bucruas MareMarI,IKa> I,Icnonb3ylorcs pa:noo6pa:nue
o6pa":onareJrbHble rexHoJrotlrr4 KaK TpaArdIII,IoHHbre, TaK u c rrpuMeHeHI,IeM . aKTI{BHbrx v
HHTepaKTr4BHbrx MeroAon o6yveuux.

Axrunuue rd I,rHTepaKTI,rBHbre MeroAbr o6yreuur: raHTepaxTrdBHbre neKrll.Iu (no nceu reuau).

6. OUEHOI{HbIE CPEACTBA ilJlfl, TEKYIUETO KOHTPONfl YCIIEBAEMOCTI,I,
tlpoMElKyToqHofr ,q,rrncTAulll4 tlo [ITofAM ocBoEHr4fl, IvlcuI4[nI,IHhI I4
YqEEHO.METOAI,ITIECKOE OBECIIEqEHUE , CAMOCTO,flTEJIbHOtr{ PAEOTbI
cTvAEHTOB

o pa6ora c neKqHoHHbrM Marepr,raJroM KaK IIo KoHcIIeKTaM, JILITeparype, TaK LI gneKTpoHHbIM

r.rcrorrHr,rKou nn $ oprr,raquu ;

o BbrrroJrHeHr,re AoMalnHero 3aAagr4s [I noAroroBxa x peftruHr-KoHTpontM;

. BbrrroJrHeHrrerr.rrroBbxpacu€ron(pacueuro-rpaSn.recruxpa6or):

I celrecrp:

TP Ns I Jllrrefinaq a-nre6pa vI aHaJrkrrvtrrecK$I reoMerpllt
TP J\b2 Bseaeurae B MareMarr,Iqecrufi aHaJILI3

TP Ns3 flra$$epenquanbHoe Hcqr4cireHlle (byHxunra oAnoft Lr HecKoJrbKI{x [epeMeHHbIX

2 ceuecrp:

TP Nsl Heoupe4erduuufi r,rHrerpan

TP Ns2 Onpe,uen€uuufi uurerpzur

TP Ns3 fira$SepeuquarrbHbre ypaBHeHrt

. Mx KoHTpoJUr pa6oru cryAeHToB, a raKxe Art crr4Mynr4poBarrur cucreMarlrqecKoro r,r3yr{eHr.Is

Klpca MareMarr.rKr.r B TeqeHr.re ceMecrpa [pe.(ycMorpenrt pefirunr-KoHrpoJ[r. Orut upono4rrca n

rrr.rcbMeHHofi $oprrae;
o firfl.KoHrpoJur gsaHuft cryAeHroB rpoBolu,Ircs sauer (1 ceuecrp) r4 3K3aMeH (2 cervrecrp).

Texyuufi KoHTpoJrb ycrreBaeMocrrr

KourpomHrre pa6orrr x pefiruHr-KoHTpoJrx)
Cevrecrp 1.

Pefi runr-rcourpo.rrr Nb I

l2x-y+l0z=13
I . Peruum cucreMy MeroAoM Kpauepa ] 3x + 2y + 5z = 23 .

l'
I

l9x-y+72=62



(273)
2.Hai,rcuo6parnyroMarplrqy m" o=13 g 41.

[r s 3)

3. Hafiru 3HaqeHlre Marpr.rrruoro MHoror{Jr elra Ar + A2 -2EA,rlre o=(: -il
[3 -4)

4. Peuurr Marpr.rq'oe rou"""rr" [] -'^\ - J: il[s -3) \3 4)
Pefiruur-rcgurpolr J\b2

l. Hafirra cKarrrpHoe rpoLI3BeAeHue BeKrop oi =zi-sj* +i "i = si-z i-i '

2. fiauar cropoHbl rpeyronbHura AB: x+y-6=0, AC'. 3x-5y+14=0, BC: 5x-3y-14=0.
Cocrasurr ypaBHeHr,re Bbrcorbr, onyuenuoft ua c"topony AC.

3. Hafiru ,pg|^ nptY,..nr J'{t,-3;2\,8 =41-$ +z[.

4. Buqucr'rb rnoulaAb napaJrneJrorpaMMa, IrocrpoeHHoro Ha BeKropax E=aF-F, F =$*z$,

lf l= s, lfll= +, tF,$= " 
t+. ..

Peftrusr-ronrpolr J\b3

l. Buqucrurb rrpeAen ulritqL+A; r-' " 3x2 - 40x + 128
'x+o x' ')lS r-8

2. Hafiru rpor43BoAHrre Qynruufi
a) Y =2rs'8x '

'l .Xo)y=x-.srnrl

s) x'- 5xy =2lnx.
3. I4ccne.qoBarb Ha sKcrpeMyM Synrqraro / = ln(x2 + 1).

[x=cosl+tsinl
4' y', =?, j

l..y=srnt-tcost
Cenecrp 2.

Pefiuurr-rourponr J\bl

r xdx
Haftrpr uHrerparrbl L J 7=

,. I* .e'*2 dx

I x+2 ,7l-AX-'l x(x - 3)
f-

4. I cos' 4x .sin3xdx

PeftruHr-xoHrpo.rr J\b2

l. Bsr.rrrcrr,rrb Ix' ,[g - .' a. .
J
-3

2. BH.{ucrprrb [noruaAl $uryprr, orpaHutreHuoft nuirusMu y =-x2, x* y+2=0,
3. Hafirra AnI,IHy AyrI,I KpI,rBoi, y' =x3 or x=0 Ao x= 1 (y>0).



4. Brrurdcrur6 o6tena reJra, o6pa3oBaHHoro BpauIeHI4eM Qrarypu, orpaHldqeHuoft rpa$ur<anu Syuruufi
"t-!=x-, !=lx .

Pefirunr-rcourpols J\b3

1 . Peuurr autf $epeuullaJlbHble ypaBHeHI,Is

a) 2xY' =l- Y' ,

6) y" - 4y' * 3y = ss' , -Y(0) = 3, ./'(0) = 9.

2. Peuurr ypaBHeHHe EepHynm.r 3(xy' + y) - y2lnx, .y(l) = 3 .

3. Peruurr au$SepeHIII4tuIbHoe ypaBHeHI4e: y" + y =  ctgx .

4.Hafiru qacrHoe perxeHr{e oAHopoAHoft cucreuu JIIY c HarriIJIbHbIM ycnoBLIeM

fax ^l--=x+Jv
I dl ' , x(o) = 3, "y(o) = l.ldvl:=x-v
ldr

Ilporvrexyroquafl arrecraqufl rro rIToraM ocBoeHl{fl ArrcqurlJrlrubl

Boupocrr rc ravEry
Cervrecrp l.

Cucreurr luueftusx ypanueurafi MirJrbrx [optAKoB: coBMecrHble, HecoBMecrHble; onpe4el€unue,
HeorrpeAen€Hurre cucreMbr. PasHocr,urrHble cl4creMbl, sJIeMeHTapHbIe npeo6pa:oBaHvfl cI'IcreM.

Onpelenuretu 2x2 w, 3x3, MeroA Kpanrepa peuenl,It ctlcreM nuneftnrx yparneuufi Tperbefo

nopsAKa.
floHqrue o[peAeirr,rreJrr nxn. Cnoficrea o[peAeJll4Teleft. Muuop n zurre6pa]rqecKoe AonoJIHeHI'Ie.

Marpuqrr. flousrue Marpuubl, KBaAparHbIe Marpllubl; crpoKl4, crol6qu.
Cloxenue Marpr,rq Lr yMHoxeHr.te Marpuu Ha qLIcJIo. TpancnouupoBaHl,Ie MarpLIq. Ceoficrsa srux
ouepaquft . IlpousneAeHr{e MarpuII.
O6paruar Marpr4ua.
floHsrze BeKTopa. Hynenofi BeKTop. PaneHcreo AByx BeKTopoB.

Onepaqura cnoxeHlls BeKTopoB I{ yMHoxeHI,It BeKTopa Ha ql,Icno.

flnr,rua r4 HanpaBrsroulr4e Kocr4Hycbr BeKTopa, opr. Cran.uaprurtft 6asuc. KoopAranarbl BeKropa.

Cxa"uapuoe [porrcBeAeHr.re: o[peAeJIeHLIe, Susuuecruft cMbtclt, BbIrrI4cJIeHLIe.

Berropuue v cMeruaHHbre npor,r3Be1eHfifl BeKTopoB. Oupe.qerenue, cnoftctna, BbIqI,IcJIeHI,Ie I4

reoMerpr4rrecxufi cMbrcJI.

flpxrr,rax Iu4Hr4s, Ha uJrocKocrra. O6uee ypaBHeHue upruoft.
PasrraqHrre Br.rAbr ypanueuufi upxvroft. Bsaur\,rHoe paclloJroxeHl4e AByx np.sMbIX Ha rlnocKocrl{.
Kpueue 2-oro ropflAKa.
llpeaen.{prcrosofi nocneAoBareJrbHocrlr: rroHrrl,Ie oKpecrHocrpr, oflpeAeneul4e npeAena.

EecxouesHo Marrbre $yuxrlun (6.u.0.). Csoftcma 6.u.0.
CpanHeuue 6.rur. 0., oKBr4BaJIeHTHocrb 6. r"r. 0.
3aueqareruHble rrpeAernr. Ta6m,lrla sKBuBaJIeHTHbIx 6. t"t. 0.
Csoft crsa HenpepbrBHux $yuruufi .

KraccuQuxauprs rotreK pa3pbrBa.

Oupelereur4e npor,r3Bo4noft, e€ reouerpu.recrufi I4 MexaHlrtrecrufi cMbrcJr, ypaBHeHr4e racaremsofi.
Henpeplmuocrr au$$epeHrlr{pyeuoft Qysrqura.
flpanrara ara$$epeuqupoBaHr4r. flpourno4Ha;I cJloxuoft u o6paurofi $ynrqnfi, nernno 3aAaHHbrx r.r

napaMerpr,rqecKr4 3a,{auubrx $yuxqufi .

Jlorapu(f uruqecKoe auQSepenqupoBaur.re.
OcgosHrre reopeMbr au<[$epeuuuaJrbHoro ucqucreHr,rr.

l0



frpannro Jlonurars. fronqrue Au$sepeuuHana. flpournoAHsre u aussepeuuna-r' Bbrcilux

nops.4KoB.

tr4ccneaosanue tfyuxul4u tlo uepnoft u eropofi [poI43BoAHbIM'

Acutrlurottl, nx onpeAeJleHlle u cnoco6u orblcraHuq'

onpe4e.neulle Qyurunu MHOTLIX n"pa*a"""r*; o6.nacrr orrpeAeneHl4s' rpatlrar<' llpe4el 14

nanpap",unortu 6yt*uulr MHorIlx IrepeMeHHbIx; ux ocHoBHrre csoftcrna'

gacrutre npord3BoAHrre ra 4n if t! epeHIII,IaJI $yuxuuu MHOn4x nepeMeHHbIX'

gacrutte [poI43BoAHme u 4utf tf epeHIII4anbI Bblclusx nopsAKoB'

3xcrpevryruu tf ynxuuu MHorI4x IIepeMeHHbIx'

Heo6xoAurvrQe ycnoBl'Ie SKcrpeMyMa'

Aocraroquoe ycJIoBI4e sKcrpeMyMa $ynrur'ru 2-yx nepeueuHblx'

YcrosHrtfi gKcrpeMyM 
SxraneuaurroH'ble Borlpocbt

CevrecrP 2.

llepeoo6pa:uar. TeopeMa o nepBoo6pa:urx'

Heonperenenu'fi rrHTerpaJr. rlpocrefiuure cnoficrna HeorrpeAeJreHHoro r4HTerpana.. Ta6ruua

HeorrpeAeneHnbrx uHTerpaJros. gacrnrte MeToAbI I.IHTelp[poBaHus"

3aueua IIepeMeHHoft U UUrerpupoBaHlle IIo qacTsM B HeolpeAeJIeHHOM I4HTerpane'

Kolrnlexcgbre quc,,a. BuA rounJleKcHoro qlIcJIa. ,[eilcrnureJlbHat I4 MHI.MaJI r{acTb' onepauuu

CJTOX9HI,Ifl vr yMHOXeHpI fl HA KOM1JISKCHLIMI4 r'II4cn41\dI{' feOuerpuuecKoe usO6paXeuue

KoMnJIeKcHbrx quceJl. Conprxeuufl KoMIIJIeKoHID( tll4cen'

Moaynt u apryrtreur KoMrIJIeKcHoro qrIcJIa' csoficma MoAyJIfl'

Tpurouotrlerpnr{ecKau tf opua 3aflvcu KoMuJIeKcHbIx t{ucer'

(Doprr,ryna Myanpa. Ctenenn MHOrOqJIeHa, AeJIeHI4e MHorotIJIeHoB C oCTaTKoM' Teopert'ra Besy'

OcHoeHa.s reoPeMa alre6Pu.
PasroNeHl4e I,I IdHTerptpo"u"t. Apo6no-pauuoHanbHbx Syuxuuft '

IzlnrcrpupoBaHlle plppaullogaJlbHblx ertpaxenuft' 
-

IrlurerpupoBaHl'Ie rpl'IroHoMerpl{qecKl'Ix BbIpaxeHI4}I'

Onpele.ueHrle u reoMerpuuecxuft cMbIcJI onpeAeneuHoro l4HTerpana'

OueHra onpeAeJleHHofo I'IHTerpana' TeopeMa o cpeAHeM' 
-.

Llurerpzurc[epeMeHHblMBepxHl4onnp.a.nou.oopvryrraHrrororra-Jleftol{uua.
3auena [epeMeHHofi n oupeAeJIeHHOM lIHTefpaJIe. IzluterpupoBaHl'Ie IIo lIaCTtM'

BuqucleglreuloulaAeftcIIoMoIubIooupeAeJleHHorol4HTerpana'flolrpHueKoopAI4HaTbI.
Bruncleune o6leuon reJI' AJIIIH Ayrll'
Heco6cBeHHbre r,rHTefpzrnbr uo 6ecr<ouetlHoMy npoMexyTKy LI Or HeoIpaHI4qeHHbIX tfynruufi'

Ilpnruaxu cxoAlrMocrfi Heco6crseHgblx t"r.ip*ou (reoperr'ra cpaBueHlls, cle4crnue)'

fiuQsepeuur4anbHbre ypaBHeHI,Is 1-oro uopsAKa' 3aAarla Kouru' reopeMa cyuIecTBOBaHI',Iq vr

EAHHCTBEHHOCTLI.

.{usoepeuur4irnbHbre ypaBHeHr,Ifl l-Oro nopxAKa C pa3AeJIflIOUII'IMIICS flepeMeHHbIMI4'

o4uopognH. " 
nr".firHe aurbtbePeHIIpIaJIbHbIe ypaBHeHI',Is l-oro roptAKa'

Vpannenur B IIoJIHbIx autf tf epeuuutlJlax'

Jluueft nne ar.r S $epeuuuaJlbHble ypaBHeHlat : oAHopoAHbIe

P eruesue oAHopoAHoro rulnefi s oro .untb tb epeHul{aJlbHoro

r,r HeoAHOpOAHbIe.

ypaBueuur 2-oro noptAKa c rIocrosHHbIMI4

xosSrf r.ruraeHTaMlI.

Mero.q Bapl,Iaullu rocrosuHbx peureHl'Irl HeoAHopoAHoro .uHueftsoro au$tfepeuuuaJlbHoro

ypaBHeHLIf,.

M.toA no46opa pelueHgt HeoAHopoAnoro .uuneftHoro AI'ISOepeHIII4anbHoro ypaBHegvfl"

cncreuu autf tfepeuuurrrrbHbrx ypanueuufi . MeroA LICKJIIOTIeHI4fl .

Jlusefiuue clIcTeMbI arat!$epeuquaJlbHblx ypanneunfi. Peruesue ruluefiuofi cLIcreMbI c IocToqHHbIMI4

xosrp$uuueHraMll.

ll



3aAanus Arq caMocroflTeJrbHoft pa6orsl
I ceuecrp

Teua <Jluueffua.s a.nre6pa>: Bbrrrr4crr.rrb onpeAeJll{renb; peuI,ITb cllcreMy ypanneuuft; uafiru
o6parnyrc Marpr4rly.
Teua <BerropHar a.nre6pa>: nafiru yroJr MexAy BeKropiMLI; Bbltlllcnurb nJIouIaAb rpeyronbul{Ka
(ucnolmyx BeKTopHoe npousne4enrae); naftru o6t€nr [IipaMLIAbI (ucnolrryr cMeIrIaHHoe

rIpor,r3BeAeHHe).

Tevra <Auaruaru.{ecKafl reoMerpr4r): cocraBrrrb ypaBHeHrae nprlroft Ha IIJIocKocrtI; cocraBlaTb

ypaBHeHHfl up.rrr,roft Lr rrJrocKocTI,I B npocTpaHcTBe.

Teua <Teopuf, rrpeAeJroB)): BbrqrrcJrflTb npeAenbl (ucnornsyx (foprvrynrr 1 u 2 3aMeqarerbHblx

upeaenon) ; 6ecxoHe.{uo MaJIbIe BeJII,IIILIHIL

Terraa <llpor{3BoAHbre): BbrqHcJuITb rrpoH3BoAHbIe; cocraBl4Tb ypaBHeHI4e Kacarelruoft; HccneAoBarb

Qyuxuuro; Bbrr{HcJrrrrb npeAen c rloMourblo npaBl,Ina Jlouurals.
2 ceuecrp

Teua <l4srefpaJrbr): BbrrrucJrr,rrb uHTerpanbl uaftru uJIoIIIaAb $uryprr u o6r€rvr rena BpaIIIeHI4t.

Tenra <,{u$$epeuqua-rrbubre ypaBHeHplt)): peureHl,Ie pa3nl,IvHbx nuaon [Y.
(Donl orleHosHbrx cpeAcrB p.nfl rrpoBeAeHuf, arrecrall[u ypoBHt c$oprr,ruponaHHocrl4

KoMrrereHuufi o6y.rarouu,rxcr tro Ar.rcqn[nuue otfopMJlsercs orAeJIbHbIM AoKyMeHToM.

T.YqEFHO.METOAIITIECKOE II IIHOOPMAIITI OHHOB OEECTIEIIEHI4E

ATICUITTIJIIIHbI

7. l. Ksuroo6ecne.reHHocrb

HauMenosaHue Jrr{Teparypbr: aBTop, Ha3BaHI{e,

BI4A !I3AAHI,I'. II3AATEJIbCTBO

fon
V3/JiAHTTfl

KH}ITOOEECTIEI{EHHOCTb

Korlt.recrso 3K3eMrrntrpoB

szl:auwtrr s 6n6rr.{orere BnfV s
coorBercrBrlr4 c <DfOC BO

Haluque o:lexrpoHttoil
6ra6nuorexe BnfY

I 2 J A

OcnosHar nrlreparypa

I.3aAaqHur no nrrcureft nrareMarlrKe: Vqe6noe
noco6ue / B.C. lllrana.ree. - 10-e r.r3A., crep. -
M.: HI4II I4HOPA-M.2015. - 304 c.:60x90
l/16. - (Burcr:ree o6pasonauae). ISBN 978-5-
1 6-0 I 007 I -5.

2015 http://www. studentl ibrary.rulbo
ok/ISBN97 85 9221097 9 6.html

2.Burcuras MareMarr,rKa. Tou I [3nerrpouHufi
pecypc] : yT . noco6ne / H.H. Jlo6xosa, IO.A.
Marcunon, [O.A. Xearon.- M.: flpocrexr,
20 r s. - rsBN9785392121625

2015 http ://www. studentlibrary. ru,/bo

ok/ISBN97 8 5 39212 | 625 .html

3. O6rrxuoseunue 4ra$QepeHur4turbHbre
ypaBHeHr4r. Teopux 14 rrpr.rJroxenuf,

[3nexrpouurril pecypc]: yue6. noco6ne / B.B.
,{y6poncruil, C.H. Ka.q,{eHro, B.B.
{y6poncxufi. - M.: @JIHHTA,2015. - 180 c. -
lsBN 978-5-97 65-219',7 -l

2015 http ://www. studentlibrary. ru/bo
ok/ISBN978 5 97 6 52 \ 97 1'html

IlonolunrelrHaf, r HTeDarvDa

l.Bucu:ar MareMarlrxa B npl{Mepax u 3aAaqax

[3nexrpoHnurI pecypc] : yue6uoe noco6lre
Anrr By3oB. B 3 r.: T. I / B.A. r{epHeuro. - 2-e
usA., nepepa6. u Aorr. - Cfl6. : flolurexHuxa,
20 I l/ISBN978-s-7325-0986-l I

20tl http ://www. studentlibrary. ru/bo
ok/ISBN978573250986 I I .html

2. Brrcurar MareMarr{Ka. Pyxono4crno r
peuleHun :a^(aq. 9. 2. [Slexrponuuft pecypc]
/ JIyHry K. H., Marapos E. B. - M.:
OI43MATJII4T, 2009. - 384 c. - ISBN 978-5-
922r-07s6-3

2009 http://e.lib.vlsu.ru :80/handlei 1 2

3456789t3s87/rSBN
9785998404665.htm1
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7.2. flepnoAuqecKue rl3Aaurfl

l. Ycnexu MareMarIIsecKIiIx rrayK, )KypHaII PAFI (xopnyc 3, ayl,. 4I4)

7.3. llurepHer-pecypcbl

l. http://window.edu.ru/z.ffi.r,Y

-

3. http://allmath.com/

8. MATEPr,rAJrbHO-TEXHI{TIECKOE OEECIIETIEHIIE nHCUflItJIIIHbt

,{u pezuru3all[[ ,qannofi Ar,rcuuflnr.IHbr lfMelorcfl cneuuaJlbHble [oMeIIIeHvs AIIA npoBe.4eHl'Ifl

3aHsrufi Jrerrlr4ogHoro s upaKTldqecKoro rr4[a, rpyllrloBbrx ]I uHAI,IBI,IAyaIIbHbrx xoucylrraqufr,
Texyrrlero KouTpon.s u. upoMexyro.ruoft arrecraul,Ild. flparrnuecrl{e pabomt npoBoAsrcs B

na6oparopurx c ucrrorrmoBaHr4eM MynbruMeAufiuux cpeAcrB (ay*230-2, aya. 405-3).

flepevenr HcrtonmyeMoro Jlr{ueu3r4onHoro uporpaMMHoro o6ecuerreHl.Ifl l

1. Microsoft Excel
2. Maple :

3. MathCad

t3



Pa6ouyro nporpttMMy cocraBI.IJI AoueHr flpoxopona T.B.

PeuenseHr (upeacmrurem pa6oto.uarem):
3ancecrurerb HatlalbHr4Ka orAena urueputelruofi TexHLIKI,I

K.r.H,, AorIeHr .{epr6nu B.M.

flporpaurvra paccMorpena u oao6peua Ha 3aceranilH xatfeapu OAuII
flpororor Np 1a or 26.08.2019 roaa
3aaeaynrunfi xa(f eapofi Bypron B.,{.

(noanncr)

Pa6o.rar rporpaMMa paccMorpeua n oAo6peua Ha 3ace,{aHHI,I yue6uo-ueroAl4qecKoft rouuccuu
HarpaBneuas 12.03.01 <Ilpr.r6opocrpoeuue)
flporoxor lllb I or 30.08.2019 roaa
flpeace,uarenb KoMI,Iccuu : 3aB. xa(leapofi Cyrurona JI. T.
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