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l. uEm,I ocBoEHI4fl AI{CU}IIJII{HbI

Aucquuuna <Brrcruas MareMarr,rKo o6ecneql,IBaer rloAroroBKy nocneAyIouILIM no pa3AenaM

MareMarr.IKu: ruaneftnoft zurre6prr u a:graJrutrvrrecroft reoMerpldkl, MarpI,ItIHoro LIcqpIcJIeHVf,, BeKTopHoro

Hcqr,rcJreHlrr, Teopuu npe.4eJroB, au(f(fepenqrlaJlbHoro I4 I,IHTerpaJIbHoro I4ctll,tcreHl{a tfyurcqufi oAnofi

rrepeMeHHoft, ueonpegelenurx u oupeAer€HHbrx l4nTerpanoB, au$(peperuluiulbHbD( ypanneuufi.

UerqMlr ocBoeurlfl arrcurarurunsr <BrtcuzuI MareMaruKa) sBlqrorcfl :

I . @opurnpoB aHlle HaBbIKoB roruqecKoro M bIIuJIe HI4t.

2. (Dopuuponanue [paKTr.rqecKr.rx HaBbIKoB LIcIIoJIb3oBaH]I.u MareMarI,IqecKLIX MeroAoB Lr

rfopuryr.
3. OsHaxoNrJreHr.Ie c ocHoBaMr,r reoperutlecrux sHaHufi no KJIaccuqecKI.IM pa3AenaM MareMarHKI4.

3aAa.rIl:

eBnaAeHI4e cryAeHTtur.t ocHoBHbIMa noHtrllruu a,nre6pu, feoMerpplu, MareMaruqecKoro

aHuru3a;

yMeHLre peluarb rr,rrloBbre 3a1a.tt4, upuo6pereuue HaBbIKoB pa6orrr co cneqza,rrHofi

MareMarr.rqecroft rurreparypofi ;

yMeHr4e rrc[oJrb3oBarb MareMaru.recxuft anlapar Ant pelxeHufl. npvKnaI,HbIX 3aAarl.

2. .MECTO AIICUUIIJII{HbI B CTPyKTyPE OIIOII BO

Aracqunmasa <Bmcurag MareMarr,rKaD orHoc[ITcs r 6asosrtM AI4cuLInJIuuau yue6Hofo nJIaHa.

llpepexnururu Ar{c{rrnnr.rubr: Ar,rcuulnl4Ha ollupaerc.s Ha 3HaHI4e npeAMeroB ocuoeuofi

o6pa:onarelrnofi nporp,MMbr cpeAHero (nonuoro) o6uero o6pasonaul4s: MareMaruKa.

3. TIJIAHLIPYEMbIE P E3YJIbTAT bI OEYIIEHI'{fl, TIO AI{CUUIJIIIHE

fl.nauupyeurre pe3ynbrarbr o6yreHur IIo AI,IcIII4IIJII4He, coorHeceHHble c [naHI{pyeMbIMH
pe3yJrbraraMr.r ocBoeHr,rg OlIOlt

Koa QoprurapyeMbx
xounereHuuft

Vponenr
ocBoeHI4t

KOMNETEHUUI,T

Ilnaurapyeubre pe3yJrbra'rrr o6yueHr,rs ro AHcIrfiIIJIHHe,
xapaKTepr.r3ylouue granbr $opuupouaHut KoMnereuqnfi

(noKasarerl4 ocBoeHltt rouueresquu)

OIIK-I 9acruqsoe

3uarr: ocHoBbr MareMarHKH.

Yueu: peuarb craHAaprHbre npo$eccuoHnJrbHbre 3alaqv c

rrpuMeHeHr,reM ecrecrBeHHo-HayqHbx u o6rqeuuKeHepHbIX
3Hauuft, MeroAoB Mar. aHilrlr3a u MoAeJrr,rpoBaHraq.

flpunteuru 3HaHUq MareMarr.rKu B nHxeHepHoft nparruxe
[pI,I MoAenr,rpoBaHur,r 6uorexuuqecKlrx cucreM.



4. OFbEM LI CTPYKTYPA AI{CUUIIJIIIHbI

Tpy,uoerr,rxocrb AlrcuutrJruubr cocraBJrser 8 ga.retnrx eAraHrdu (288 uacon): 4 savetHblx eAI,IHLIIIbI

n I ceuecrpe, 4 ravErubrx eAr,lur.rqH so 2 ceMecrpe.

Cogepxaulre JreKqrroHHbrx : anqrufi rro Ar.rcq[[JrrrHe

Cevrecrp 1.

Pa:Ael l. Jlunefiuan alre6pa
Tervra l. Oupe4elnreln.
Onpeaenrarenu 2, 3, 4 uopa.uron. flpanulo Capproca.

Tevra 2, Cucreurr luHefisux ypanueunfr.
Cucreuu lllsefturtx ypauueunfi MaJrbrx rroprAKoB: coBMecrHbre, HecoBMecrHbre; onpe4el€nnsre,
HeorlpeAen€usrte cucreMbl Pansoculrsue cucreMbl, gneMenTapHbre upeo6pa:ouaHus. crrcreM.
Peruesue cucreM ruEsefturx a-nre6pauvecKr.rx ypaBueuuft. MeroA Kpauepa. Mero,u faycca.
Terr,ra 3. Marpuqrr.
OcuoeHHe roHqrl,It. ,{eftcrnIEr c Hr,rMr,r (croNeuue Marpr{u, yMHoxeulre Marpr.tq Ha qr{cJro,

TpaHc[oHHpoBaHLIe Marpl{u, upoLI3BeAeHue Marpr.ru). O6parHar Marpuua. Pasr Marpr4ubr. Teoperrla

Ns
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Kponerepa-Kanellu. Peuenue cJIAy MarpLIrIHbIM MeroAOM.

Pa:Ael 2. BexroPuan alre6Pa
Teua 1. ,fleftcrnur c BeKToPaMI'I.

flouxrue BeKTopa. Bertoprt: paBHbIe, [aparJIeJIbHbIe u KoJIJIuHeapHbIe

Ilpoerqur BeKropa Ha Qcb E ee Ceoficrna. HanpaBnslolllHe KOCI4HyCbI

Jluseff uue orepalll4ll HaA BeKTopaMI'I.

Terr,ra 2. llpousneAeHllfl BeKTopoB.

Cxalxpuoe, BeKTopHoe I4 cMeluaHHoe [poId3BeAeHI'Ic BeKTopoB u ux csoficrna'

Teua 3. CoocreeHHble qlIcJIa s co6crnesHble BeKTopbI MaTpI{UbI'

Pa:ae.n 3.Asa.nururlecKas feoMerprrfl

BeKTopbI, oPTbI lI 6azuc.

BeKTopa, ux csoficrsa.

np{Mblx Ha nJlocKocru. Yrol

o Kacarenbuofi. OnpeAeneHI'Ie upol43BoAHofi,

ypaBHeHLIe xacarelruoft. Henpepuenocrl

Teua l. llpruax Irnnvfl Ha IIJIocKocrI4.

Cnoco6rt 3alia:r{r4fl uprurofi Ha nJlocKoctu' Bsan\"{Hoe pacnoJloxeHl4e

MexAy nprMbIMI,L Paccrosuue or roqKLI 4o uprn'roft'

Teua2. fllocxocm u ilp.f,Mat B npocrpaHcrBe'

fllocxocrt B npocTpanatua. Ilpxnrar B npocTpaHCTBe. Bgauunoe paclonoxeHl4e B IIpOCTpaHCTBe'

Yrol uexAy np"*oii t nnor*oai*o. Vrol r'rel*Y [pflMbIMI'I' Yrol ueNAy nnocKocrsuu' PaccroflHue

OT TOIIK}I AO NNOCKOCTI,I.

Tervra 3. Kpunrte 2 noPr4ra.
orrunc. franep6ona. flapa6ona. ocHosHrre IloHqrrds: KaHoH}rqecKoe ypaBHeHI{e, Soryc,

3KCIIeHTpHCUTeT, AI4peKTpI'.ICbI.

Tervra 4. floqepxuocru 2 uoPxAra'

csepa. Tp€xoclrtlfi ,-rn.orl. oAsouonocrnrtft ruuep6ololl4. ,{nynolocrurtfi rzlep6ololEA'

Ilapa6onong. I{ulun.up. Kouyc.
Pasner 4. BneAenue B MareMaruqeqcufr aHaJrIr3

Tertla L O6urue IroHsrI'It MareMarllqecKoro auarv3a'

Pa{uouantsHe v uppaurdoHtulbHble TILICJIa. flole AeficrsplreJlbHblx quceJl' Jluuefi]Flas'

ylopqAoqeHHocrb non".- Ouepaurara cJroxeHils r.r yMHoxenus. Atcct'toMarl4qecKoe npeAcraBJreHl4e

norq AeficrBlrTeJrbHblx qr4ceJr. Mo.uym Aeficrsure;1bHoro q]qrc1a, ero cnoficrna'

Teva 2. flossrue rpeAena'
llpe4en qucroeofi nocneAoBareJrbHocrr4: rroHsrl,Ie oKpecruocrl'I' o[peAeJIeHI4e npeAena' llpeaen

uOnorosnoft nocJIeAoBaTeJIbHOcTlI. ApratfnaerugeCKl4e Csoftcrsa npeAena' OrpanuueuHocTb

cxOAsuleftcs [OcneAOBaTeJIbHocTu. tlzclo e, ero O[peAeneHLIe, CyUecTBoBaH]Ie II OIISHKa'

Tevra 3. Eecxoneqno MaJIbIe $yurqnu.
Becroseqso Marrbre SyuxUrara (6.*.S.). Csoftcrna 6',"r'{. Ilpe4en (fynxUult B rorlKe Yr Ha

6ecKoseqsocrr4, oAHOCTOpOHHpTe np"4anrt. EAUsCrneuHocTb [peAena. Aplr(pvrerlrqecKue csoftcrea

trpeAena. flpelellHrtfi [epexoA B HepaBeHcTtaX. Cpanueuue 6'ru'6'' sKBI4BaJIeHTHocTb 6'ttl'S'

flpunquu 3aMeHbr 6.r"r.S. Ha sKBr4BaJreHTHbre. Iloprgox MaJIocrLI 6.tu.Q. 3aneqarelbHble npeAenbl'

Ta6,nuqa 3KBI,IBaJIeHTulx 6.rt'r. t!.
Ter'ra 4. Henpeptrnnocrr.
llpupaulenue apryMeHTa u npupaIIIeHI4e tfynrUrul, pa3Hble $opuu orpeAeneHpls HenpepblBHocrl'I B

Tor{Ke. Csoficrsa trrrp.pur"t"r* 6yt*Uool' KnuttttfuxaUur ror{eK pa3pblBa' Csoftcrsa ifynrUufi

HerrpepbrBHblx Ha oTpe3Ke.

P arAel 5. [tl $ $epeHlllraJrbuoe ltcqrrcJleHue Qynrcuufi oAuofi uePe*renuotr

Ternra l. flonsrue npousno4uoft'
flpanula .unSSepenurdpoBaHr.rs. flpousno4ttat cJloxHofi u o6patuofi tfyuxuuft, uexnno 3aAaHHbrx H

rrapaMerpr{qecK}r .u.qunn"r* $ynrur,rfi. Jloraputprr,ruqecKoe auQSepeuqupoBaHl'Ie. OcuosHsre reopeMbl

ar.r$ $epenwlilJlbHoro ?IcqrIcJIeHIlfl .

Terua 2. flpuloxeuutr upotl3BoAnoft .

flpouano,uuan', 3a aqa o MrHoBeHnoft cropocrll, 3aAaqa

ee reoMerput{ecruft vI uexasugecruft cMbIcJI,

su$SepeHuupyerraofi tf yuruuu.
Tenra 3. flpanulo Jlonurzutg.



flpanuno Jlouurals. flousrue au$SepeHuuarra. flpou:noAuue H gu$$epeuquanbl Bblclxux
rroprAKoB.

Paslefl 6. llcc.ne,qoBaHl{e Synnqufi
Tervra 1. 3xcrpevryMhr, ToqKr{ neperu6a.
3xcrpeuyuu rfyuxuuu. IzlccreAosauue Qynxquu ro uepnoft npousnognofi - orpeAeneHlle
IrHTepBanoB Bo3pacraHr,rt u y6unalrux. Heo6xoAuvroe u AocraroqHoe ycnoBl,Is gKcrpeMyMa.

Hall6olruree r.r Har.rMeHbruee 3HaqeHr,re Synruwr Ha orpe3Ke. I4ccleAonanne (pyuxuul4 tro nropoft
lpor,r3BoAHoft. V.racrxu Bbr[yKnocrri r,r BorHyrocrrr, ToqKI,I neperu6a. Acuunrorbl, ux onpe.qeneHl4e I{

cnoco6rr orbrcKaHr,Ir.

Terr.ra 2. llocrpoeuue rpa$uxa Qyurquu.
florsoe HccneAoBaHr,re Qynruul4 I4 flocrpoeHl,Is rpa(bl4ra (bynxqurE.

Pasaer 7. Oynruul4 MHorIlx IIepeMeHHbIX.

Teua 1. OcHosHrre noHflrr,r.s OMII.
Orpe4ereuue $yuxqrEr,r MHorr.rx nepeMeHHbIX; o6racrr onpeAeJIeHLIt, rpa$ux. .llpeael v
HenpepbrBHocrr $yuxqur{ MHorr4x rrepeMeHHblx; ux ocHoBHbIe ceoficrna. 9acrnrte npou3BoAHble I{

aussepeuquzur $yuxqrlr,r MHorr4x rrepeMeHHblx. 9acruue npoI,I3BoAHue u 4ra$tfepeHllnanbl Bblctrlrx
nopsAKoB.

Teua2. Srcrpenayuu.
3xcrpeuyruH (pyurqur,r MHorr4x nepeMeHHbx. Heo6xoll,IMoe ycnoBl,Ie oKcrpeMyMa. .{ocraro'ruoe
ycnoBr.re 3KcrpeMyMa $yuruuu 2-yx nepeueHHblx. YcrosHufi sKcrpeMyM.

. Cevrecrp 2.

PasAer 1. Heonpegerenurrfi lrHTerpaJr
Terr,ra 1. floHqu.re nepnoo6pasuoft u HeorlpeAeJl€nnoro I4HTerpana.

llepnoo6pa:nar. TeopeMa o rrepBoo6pasunx. Heoupeaerensufi I,IHrerpan. llpocrefiruue ceoficrna
HeorrpeAeneHHoro r4HTefpaJra. Ta6nr.rqa HeoIIpeAeJIeHHbIX LIHTerpilnoB, 9acrurte MeroAbI

HHTefpHpoBaHr.r.s.

Tervra 2. O cH o gHtre M eroAbr r,rHTerp upo BaHilfl .

3aueua nepeuenHofi. I4nrerprapoBaHr,re tro qacrsM. PasroNeulle n I{HTerpupoBaHI4e Apo6no-
paur{oHanbHbrx $yuxqraft. I4urerpupoBaHLre uppaurloHilnbHblx nupaNeuuft. IrlurerpupoBaHl4e

rpl4ro HoMerpaqecKlrx nupaxeuuft .

PasAsr 2. Oupeae.nennrtfr rIHTerpaJI
Teua l. flpaeura BbrslrcJreHr.ra onpe4ereHHofo HnTerpana.

Onpeleleurze u [epBr.rrrHbre cnoftcrsa orrpeAeneHHoro rlHTerpana. Ouesra otrpeAeneHHofo
r4HTerpaJra, reopeMa o cpeAHeM. Irlurerpan c uepeMeHHbrM BepxHr4M npeAeJlorra. Oopwryra Hrroroua-
Jlefi6nr,rqa. 3auena fiepeMeHuofi n oupe4eJreHHoM I4nTerpane. IrlnrerpupoBaHl4e ro qacr,xM.

T eua 2. feouerpuuecKrre flpranoxeHl,Ir oupe4ereHHoro I{HTerpana.

BrFrucreHrae uloulaAeft c floMorrlbro oupeAeneHHoro r,rHTerpana. florxpurre Koop.ql4Harbl.

Brrqucresue o6reN4os rer. Brl.rucJreHr.re Anr,rHbr Ayrld.
Tervra 3 . Heco6crneHHbre r.rHTerpanbr.

Heco6crseHHbre rrHTerpaJrbr rro 6ecronequoMy flpoMexyrxy Lr or HeorpaHuqeHHbrx $ynrqufi.
flpu:uaxn cxorr,rMocru seco6ctneHubrx r,rHTerpanoB (reoperraa cpaBHeHHr, cre4crnue).

ParAe;r 3. [u$QepeHurraJrbubre ypaBueHrs
Teua l. O6ruue rroH.f,Tus.

O6rque [onsrrrr (onpe.ueneur,re au$$epeHur.rarlbHoro ypaBHeHHr, peureHr.rfl, rroprAKa, uoprrramHofi

Qopvru :auucu). 3aAaqa Korun, TeopeMa cyulecrBoB annfl. u eAuHcrBeHHocrr.r.
Ter',ra 2. [z$$epenquaJrbHbre ypaBHeHHr 1-oro nopr.uxa.

lu$Sepeuul4turbHbre ypaBHeHr{.rr 1-oro uoprAKa c pa3Aenlrrouvtuucs, nepeMeHHbrrtau. O.uuopoAHbre r.
ruuefiuue guOSepeHIILraJrbHbIe ypaBHeHLIs 1-oro nopr4ra. YpanueHr.rs B rroJrHbrx azQ$epenqnurax.
Teua 3. Kouuexcsbre qrrcJra.



Kouulexcubre qrrcJra. Bul rounneKcHoro qucJra. AeftcrsureJlbHaJl u MHIrMat qacrb. Ouepauuu

cJroxeHr,rr rd yMHo)KeHr4fl HaA KoMnJIeKcHbIMH qr4cJIaMH. feoruerpu.recKoe u:o6paNeuue
KoMnneKcHbrx rrr4cer. ConprNeHr,rfl KoMrrJreKcHbIX rIuceJI. Moaynr u apryMeHT KoMnJIeKcHoro qucra,

csoftcrsa MoAym. TpuronouerprdqecKar Soprraa 3arrucpr KoMnJIeKcHbIX quceJl. flepeuuoNeuue
KoMrrJreKcHbrx qprceJr B Tpr.rroHoMerpuqecKoft Soprrae. Qoprvryna Myanpa. Crenenu MHoroqJIeHa,

AeJreHr4e MHoroqreHoB c ocrarKou. Teopeura Eesy. OcHosHas reopeMa a.nre6pn.

Tervra 4.,{nS$epeuuuanbuble ypaBneHuq Bblcluux [opsAKoB.

Jluuefiunre gussepeHqr,raJrbubre ypaBueHlrt: oAHopoAHbIe u HeoAHopoAHbIe. O6utee peIxeHI'Ie

orHopoAHoro Lr HeoAHopoAHoro nunefisoro auSQepeuquaJlbHoro ypaBHeHI{t. Peureuue oAHopoAHoro

luuefiuore ara$$epenuuaJrbHoro ypaBHeur,rs 2-oro nop.lAKa c IlocrotHHrnau xoeQ$[uueHTaMI4.

Mero.q Bapua1r4kr rrocrosHHbx peuleuuft HeoAHopoAHoro ruanefiuoro alrS$epeulrl4aJlbHofo
ypaBHeHr.rr. Meroa uo46opa perueHr,rr HeoAHopoAuoro ruaneftHoro .ar$(bepeHIILIiInbHoro ypaBHeHvIfl'

Tena 5. Cucrelmr ara$$epeuuuaJlbHbrx ypanneHufi .

Cucreurr gu$$epeuqrraJrbHbrx ypanueunfi. MeroA HcKJIIoqeHLI.fl. Jlnneftsue cflcreMbl

ar,rssepeuur4aJrbubrx ypanuenuft. Peureuue rurueftuofi cprcreMbl c rlocrotHHrnrala roe(f$tlul4eHraMl4.

Colepxauue [paKTrrqecKlrx lausrufi rro Arrcqu[JluHe

Cemecrp 1.

Pa3Aen 1. Jlunefinas anre6pa
Tervra l. Oipe4errareru.
BruucreHue orrpeAenurcrefi 2, 3, 4 noptAKoB.
Teua 2. Cucreurr ruHefturx ypanueuuft.
Peruesue clrcreM ruaneftnrx ypanneuufi MeroAoM Kpaltepa, MeroAoM faycca.
Terura 3. Marpuqu.
[eftcrnu.e c HlrMr.r (cloxeuue Marpr4u, yMHoxeHI4e MarpLIu Ha qucJlo, TpaHcnoHI,IpoBaH]Ie Marpllu,
npou3BeAeHr{e Marpr{u). Brrulrcneuue o6paruoft rraarpuqrt. Perueuue CJIAV MarpI4trHbIM MeroAoM.

Pasren 2. BerropH ax wrce6pa
Terr,ra 1. ,{eficrnua c BeKTopaMI,I.

Jluneftusre otreparluu HaA BeKTopauu (nruucJrenlle AJII4HbT BeKTopa, yrna MexAy aerropauu)
Telra 2. flpou:ne.qeHr,rr BeKTopoB.

Bruuclenue cKarlrpHoro, BeKTopHofo l,t cMeruaHHoro [pol43BeAeuufi nexropor.
Tena 3. Co6crnennbre qucJra u co6crneuuble BeKTopbI MarpLIIIbI.

PeueHue 3aAaq.

PasAer 3.AuaruruqecKar reoMerplltr
Teua L llpruaa rvrnus, Ha rrJrocKocrll
Brr.{r4crenue yrJra MexAy nprMbrMr,r. Brrqncreuue paccrosHflfl or roqKl{ 4o npxuofi.
Terr,ra 2. fhocxocu u nprMzur B npocrpaHcrBe.
PaccuorpeHr.re B3ar.rMHoro paclonox(eHl,rfl nprMbrx H nnocKocrefi n npocrpaHcrBe. Buqucreuue yfna
Me)rqy npxlrofi rd flJlocKocrbro, yrJra MexAy rrpsMbrMr4, yrna MexAy nnocKocrflMr,r. Brrquc.neHIze
paccTof,Hl,Ic oT ToqKr4 Ao nnocKocTu.

Pasaer 4. BseaeHue B MareMarz.recxuft aHaJILI3

Tenra 1. O6ur.re rrogrrr.rq MareMarrrqecKoro anaJruga.

flonropeHue pauuoHanbHblx r.r uppaur4oHaJlbHhrx rruceJr. llo[s geficrnnreJrbHbx sr.rceJr. Onepaquu
croxeHr4s r,r yMHoxeHns. BruucJreHr4e MoAyJrf, 4eficrnurelbHoro qr4cJra.

Teua 2. flossrue rpeAeJra.
Brl.{ucreHlle npeAenoB [ocneAosaremHoetefi u r[yuxqufi. llepeufi H nropofi 3aMeqareJrbHbre
npeAeJrbr.

Tenra 3. EecKoHe.{uo MaJrbre Syurqr.ru.
Cpanueuue 6ecxosequo MaJIIIX Syuxqnfi. SKsusaneHTHocrb 6ecroHe.{Ho MulJrbrx (pynx{nfi.
Tenaa 4. Heupeplnuocrr.



Itraccu$raxaur4r roqeK pa3pbrBa. Haxoxgeuue roqeK pa3pblBa (fyuxqufi 14 oIIpeAeneHLIe I4x pola.
Pas.{er 5. [uS$epeurruaJrbHoe r.rcqucJreHue $yurqnfi oauofi nepeueuHofi

Terrra L flousrue npousuo4uoft.

[ra$$epeuqprpoBaHue $yuxqufi. Bu.rrdcreHr,re npol{3BoAnofi croNnofi H o6paruoft $yurqufi, ueflnuo
3aAaHHbrx H napaMerpr4qecKr.r 3aAaHHbrx Qyuxur.rfi. Jlorapu(pnruqecKoe au$(pepeuqupoBaHlle.
T eua 2. flpunoNeur4rr rtpor.r3Bolnofi .

Cocraeurt pr Hanr{carb ypaBHeHr.rfl KacareJnnoft u HopManI{ $ynruuu. HaxoNAeslze cKopocru Ll

ycKopeHzr.
Teua 3. flpanzro Jlonurarg.
B H.{racreHue rrpeAenoB rro [paB]rny Jlouuranx.

Pa3Aen 6. klccneAoBaHrre lhyuxuufi
Terr,ra l. SrcrpeuyMbr, TorrKr.r neperu6a.
Onpe.ueleupre HHTepBanoB Bo3pacra*vrflu y6rnauur Syurqru{. Haxox,qenlle gKcrpeMyrtaon (pynxuna.
Hau6olrruee r{ HarrMeHbruee 3HaqeHr.re Qyuruuu Ha orpe3Ke. Onpe4eleHl4e yr{acrKoB BblnyKnocrl4 14

BorHyrocrr{, TolreK neperu6a. Orucxauue acLIMIITor.
T ema 2. flocrpoeune rpa$nxa SyHxqrau.
flpousne4x rroJrHoe r{ccneAoBaur.re $yuxuHLI, rocrporarn rpa$ux $ynrqwl.

Pa3Aen 7. Oyurqrar,r MHorux [epeMeHHblx
Tenaa l. OcHosHne rroHsrr.rs OMII.
BrFrr,rcreHHe qacrHbrx npor43BoAHsx l-oro I,I Bblcluux troptgKoB. BrFrI4creHI,Ie AeI+SepeHIILIaJIoB

' Qyuxuur.r MHorrD( [epeMeHHbrx.
T eura 2. 3xcrpevryrrlrr.
BsrqncreHue oKcrpeMyrraon SyHrur,rrr AByx nepeMeHHblx. HaxoxreHlle ycnoBHoro 3KcrpeMyMa.

Cenrecrp 2.

PasAer 1. Heoupe4eresnrtfi LIHTeTpaJI

' Teua l. IloHqrr.re uepnoo6pa:nofinHeonpeAen€Huoro l4nTerpana.

HaxoNAeuue uepnoo6pa3Hbrx tpynrurar,r. HeuocpeAcrBeHHoe I,IHTerpI4poBaHvIe, I4cnonmyt ra6.nvtqy
HeorrpeAeneHHbrx HHTefpirnoB,
Terr,r a 2. O crosu ue MeroAbr r,rHTerpupo Bal:as.
Buqncreuue HeorrpeAel€nsrrx l.rHTerpanoB MeroAoM 3aMeHbr nepeMeHHofi. Irlnterpl4poBaHze no
qacrflM. I4HrerprapoBaHr4e apo6no-parlrroHaJrbHbrx (fyuxqr,rfi. I4HrerpupoBaHl4e I{ppaIIuoHanbHbrx
nupaxeulrft . I4nrerpupoBaHr.re rpr,rroHoMerpraqecKl4x nupaNenuft .

Pasaer 2. Onpeaenennufi r4Hrerpar
Terr,ra 1 . llpanura BbrqrrcJreHr.rr onpeAer€HHoro r4nTerpana.
Brrqucrenue HHTerpanoB uo $opuyne Huorosa-Jleft6suqa. 3auena [epeMeHHofi n onpe4erreHHoM
r4HTerpaJre. IzlnrerpupoBaHr{e no qacrf, M.

T evra 2. feouerpuuecKr,re trpunoxeHrix oupe4er€HHoro LlHTerpana.
Brrqucresue nnoulaAeft SrEryp. BrnzcreHr,Ie o6reuon rer. BH.{[creHr.re AJrLrHbr ryrvr.
Terr,ra 3. Heco6crseHHbre r,rnTerparrbr.

Peruesue 3aAaq Ha cxoAr.rMocrb u pacxo.{rrMocrr seco6crBeHHbrx r{HTefpanoB.
Pas,qerr 3.,{uS$epeHIILIanbHbIe ypaBHeHLIs

Terraa L O6rqere noHrrr.rfl.
flonxrux o6ulero a qacroro perueHrrs auQQepenur4aJrbHbrx ypanueuuft. PaccuorpeHr4e 3a1aq,
rrpr,rBoAsrqux x autp Q epeHrlr.raJrbHbrM ypaBueur,rsM.
Teua 2. ,{u$$epenqr{arrbHbre ypaBHeHrtr 1-oro uopx4ra.
Peureuze au$QepenurlaJlbHblx ypannennft 1-oro nop{AKa: c pa3AeJrrroqr4Mrdcr nepeMeHHbrMlr,
olHopoAHbrx, lIaHeftuux (ueroAauu Eepuynrra v Jlarpanxa), ypannenuft B noJrHbrx
au$Qepeuuuailax.
Teua 3. Korrlulercsbre rlr.rcJra.



CloNenue lr yMnoxeHl.re KoMrrJreKcHbrx quceJr. feouerpu.tecKoe uso6paNeulle KoM[JIeKcHbtx qucer.

flepeuuoNeuue KoMrrJreKcHbrx rrl4cer B Tpl,IroHouerpuuecxofi Soprvre. Peurenue KBaAparHbIX

yp anueuuft c orpr{rlareJrbHbrM AHcKpI4MI{HaHToM.
Terraa 4. [uS$epeuqnarrbuble ypaBHeHus Bblculux ropsAKoB.
Perueuue ar.r$sepenqpraJrbHbrx ypanueuufi 2-oro roptAKa c IIocrotHHbIMI4 xoo(f(fuuueHraMI'I
(oluopolnrx u HeoAHopoAnux). MeroA HeorpeAeneuurx xoe$$uqr,reHroB. MetoA Bapua\ur4

lpor,r3BonbHbrx rrocrorHHblx. Brrqucrenue olpeAeJlurela BpoucKoro.
Telra 5. Cucreurt gu$OepeHlluanbHbx yparueuufi .

Peuesue cldcreM ara$SepeuquanbuLlx ypanueHufi .

5. OFPA3OBATEJIbHbIE TEXHOJIO|III,I

B npenoAaBaHI4I4 AprcuunJrr4Hbr <Bucruag MareMarr4Ka)) r4clonmyrorcq pasuoo6pa:rirte
o6pa:onareJlbHble rexHoJloruu KaK TpaAr,IqLIoHHbIe, TaK u c npI{MeHeHI,IeM aKTI'IBHbrx u

LrHTepaKTlrBHbrx MeroAon o6yueuur.
Arcunutre u r,rHTepaKTlrBubre MeroAbI o6yueuur: IlHTepaKTLIBHbIe neKIIuz (rlo nceq reuau).

6. OIIEHOTIHbIE CPEACTBA l\Jrfl TEKyIIIEIO KOHTPOJLfl yCIEBAEMOCTI,I,
IPOMEX(YTOI{HOfi .q.TTNCTAIINU ilO I,ITOTAM OCBOEHVIfl, AVICIII4IINI,IHbI I,I

YIIEFHO.METOAI,IIIECKOE OEECilEIIEHI4E CAMOCTO.flTEJIbHOfr PAEOTbI
cTyAEHTOB

o pa6ora c JreKrIr4oHHbIM MarepuilroM KaK rro KoHcrIeKTaM, Jllrreparype, TaK H gneKTpoHHbIM

HCTOTTHLIKOTvT raU $ OprrAaUUU ;

. BbrrronHeHr.re AoMaruHefo 3aAaHI,Iq v noAroroBxa x pefiruHr-KoHTpontM;

o BbrrroJrHeHrderunoBbrxpacueron(pacverno-rpaQu'recruxpa6or):

I celrecrp:

TP Ns I JlraHeftua"s zurre6pa n aHururuv'ecKruI reoMerpl,Iq

TP Ne2 BseAeHue B MareMarllqecrzfi auaJrvt3

TP ll1b3 lra{$epeuquaJrbHoe HctrucreHr,re Syuruur,r oAsoft r.r HecKonbKLIX nepeMeHHblx

2 ceuecrp:

TP Nsl Heoupe4er€suuft LlHrerpan

TP i\b2 OnpeaenEuurrfi uurerpa-n

TP ],1b3 .{u0SepeuuuturbHble ypaBHeHLIt

. Nrs, KoHTpoJUr pa6orrr cryAeHToB, araKxe $ur crr,IMynr{poBaHr,r{ crrcreMarrlrlecKoro u3yrcHvfl

Kypca MareMarr4Kr.r B TeqeHrde ceMecrpa [peAycMorpeurr pefiruur-KouTpoJrr,r. Orur nponogxrcr n

trlrcbMeHHoft $oprrle;
. NrAKoHTpoJUr sHaHr,rfi cryAeHToB rrpoBo.u4Tct:auer (l cenrecrp) r4 oK3aMeH (2 ceuecrp).

Ter<yruuft KoHTpoJrb ycneBaeMocrr.r

Kourporumre pa6orrr rc pefiruHr-KouTpoJrro
Ceruecrp 1.

Pefirusr-xonrpo;rr J\bl

lZ*-y+l0z=13
I . Peuuru crrcreMy Mero,[oM rcpanrepa ] 3x + 2y + 5z = 23 .

I

lqr- y+72=62



(z 7 3')

2. Hafituo6paruyrc Marprdqy w O =l j g 41.

[r 53)

3. Haftru 3HaqeHlre Marpr.rqHoro MHoroqrr erra Ar + A2 -ZEA,rte u=(t^ -il
[3 -4)

4. Peurarr Marpr.rqHoe rouu".rr. [l -'") , J: i][5 -3) (3 4)

Pefirunp-xoHrpo.nr J\b2

l. Hafiru cKarrnpHoe rpor.r3BeAeHue BeKrop oui =:7- s j* +i ^i = si -z l--i
2. flaust cropoHbl rpeyronbuura AB: x+y-6=0, AC; 3x-5y+14=0, BC: 5x-3y-14=0.
Cocrasr4rr ypaBHeHrle Bbrcorbl, oryuleHHoft ua cropouy AC.

3. Hafiru ,pgV 
^ 

,ptY,".n" #{t;-3;2\, 8 = 4l -ef +* .

4. BH.rracrr.rrb rrnoruaAb napanneJrorpaMMa, nocrpoeHHoro Ha BeKropax E=aF-|, E=$+z$,

lfl=s, l|'Fq, $,h=nt4.
Pefirnnr-rcourpo.lr J\b3

1-cos5x 3x2 -40x+128r. Bbrrrucrurb rpeAen u) 
ItS --7-; o) I'jl 

" 
_ g

2. Hafiru npor,r3BoAHue $yHruuft
a) Y =2tct8x '

1.Xo) != x-.srnri

s) x' - 5xy =2lnx.
3. IrlccreaoBarb Ha oKcrpeMyM $ynrqraro / = ln(x' + 1).

fx=cosf+fsint
4. !', =?, {

l.y=srnf-fcos/
Cenecrp 2.

Peftrnsr-ronrporn J\bI

r xdx
Hafiru uHrerpanbl l. 

J 7j
2. I x.er*2dx

J

I x+2 17l-dx'' J x(x -3)
4. I cos' 4x 'sin3xdx

J

Peftrunr-rconrpom j\b2

J

l. Buqncrut" Jr' Jq -7 d..
-3

2. Bslqucrrlrb rrnoqaAr Qurypu, orpauurreHHoft ruHr,rsMu y - -x', x + y + 2 - 0 .

3.HafiruAnI.IHyAyrLIKpI..IBoio y'=x3ot X=0 Ao x=l (y>0).



4. Buqucrlrru o6r€ru rera, o6pasoBaHHoro BparrIeHIleM Qurypu, orpaHuqeHnoft rpa$urarraz $yuxqrafi
t l--

!=x-,l=lx.
Pefi ruHr-rcoHrporlb J{b3

l. Peruurr an$$epeHqlraJrbHbre ypaBHeHus

a) 2xY' =I- Y' ,

6) y" - 4y' *3y = ss' , "y(0) = 3, !'(0) =9.
2. Peuurr ypaBHeHLIe Bepny.rr;ru 3(xy' + y1= y2lnx, Jz(l) = 3 .

3. Peuutr au$sepeuquulbHoe ypaBHeHI,Ie.. y" + y = 4ctgx .

4.Hafrru qacrHoe peureHr4e oAuopoAHofi cucreurr JIIY c HaqaJIbHbIM ycnoBl{eM

(a'

I dl ' , x(o) = 3, .v(o) = l.ldv|'-x-vldt

Ilporuexyrorruafl arrecrarlrrs rro rfroraM ocBoenrrq Aficqrlflfl uHbI

Bonpocrt x rau€ry :.

Cenecrp 1.

Cucrevtr lurieftsux ypanuenuft Mrurbrx [optAKoB: coBMecrHble, HecoBMecrHble; onpe4eleunrre,
HeonpeAenenuue cprcreMbr. PanuoculrHbre cflcreMbl, gJIeMeHTapHbIe upeo6pasoBaHl,I.s cLIcreM.

Oupe4elr,rrenu 2x2 u 3x3, MeroA Kpauepa perueHllfl cr,rcreM maneftnrx ypanueuufi rperbero
rropflAKa.

flossrne onpeAenrlTeJrs nxn. Ceoficrsa onpeAeJll,ITerefi. MuHop u zutre6pal4qecKoe AorIonHeHI4e.

Marpuqrr. flousrue Marpr,rubr, KBaAparHbIe MarpHIIbI; crpoKLI, crol6qn.
Cloxenue Marplrq u yMHoxeHr{e Marpr,ru Ha sl{cno. TpaucnouupoBaHl4e MarpLIq. Csoficrsa arzx
onepaqraft . flpora:neleHr4e Marpr{q.
O6paruar Marpr{qa.
floHqrue BeKTopa. Hyrenoft BeKTop, PaseHctso AByx BeKTopoB.

Onepauuu cnoxeHl,rs BeKTopoB r{ yMHoxeHr,Is BeKTopa Ha rrucJlo.

fitmwa r.r HarrpaBnsroulr4e Kocr4Hycbr BeKropa, opr. Crau.aapruufi 6azuc. Koop.uunarbl BeKTopa.

Cxa-nrpuoe [por.r3BeAeHr4e: oilpeAeJleHl{e, $zsu.recxufi cMrtcl, BbIqLIcJIeHI4e.

Bexropurre a cMerlrauHbre [portBeAeHr4r BeKTopoB. Oupe4ereuue, cBofictna, BbItII4creH[e LI

feoMerpr4rrecruft cMbrcJr.

flpalra.a rrvnufl, Ha trJrocKocru. O6rqee ypaBHeHLIe npxltoft.
Parruquue BLrAbr ypanueHuft upanroft. Bsar4N,rnoe pactroJloxeHl4e AByx nptMbIX Ha [JIocKocrI{.
Kpunue 2-oro uop{AKa.
llpeaen.rucronofi nocneAoBareJrbHocrr.r: noHsrlle oKpecrHocrr.r, olpeleJreHr4e npeAeJla.
Eecxoseqso Mrrrrbre Synxuuu (6.u.0.). Ceoficrsa 6.u.Q.
Cpanueuue 6.r. S., 3KBr.rBrrJreHTHocrb 6.u. Q.
3aueqarenrubre rrpeAe.nrr. Ta6ruarla sKBrrBarJreHTHbIX 6. ru. S.
Csofi crna HerrpepbrBHlrx $yururEfi .

Knaccurf urarlr{r rotreK pe}pbrBa.

Onpe.qelenue [polr3BoAuoft, ee reouerpu.{ecrnfi H MexaHr4rrecxufi cMbrcJr, ypaBHeHr{e xacaremsofi.
Henpepunuocrr au$SepeHrlr.rpyeMofi $yurur.rr,r.
flpanura au$SepeHqupoBaHr,rs. Ilporarno4uarr cJroxuofi u o6parnoft Synrqrnfi, nexnno 3aAaHHbrx rr
rrapaMerpr4qecrr{ 3aAaHHbrx $yurunfi .

Jlorapr.rSuraqecKoe ara$QepeuuupoBaHr.re.
OcHosurre reopeMbr gr.rSQepeuuuaJrbHoro ucrurcJreHr.rr.

l0



flpanulo Jlouurzurs. flousrne .unS$epeuquana. flpournognue v au(p(pepeHllrlanbl Bblculktx

rroprAKoB.
Llccrerosauue $yuxquu no uepnoft u nropoft rpoLI3BoAHbIM.

Aculrnroru, ux oupeAeneHrle u cnoco6u orbIcKaHI,It.
Onpeleleuue $yuruuu MHorr4x rrepeMeHHbIX; o6racrr onpeAeJleHlat, rpaQr.rx. llpe4el u
HerlpepbrBHocu Qynruulr MHoTI,IX nepeMeHHbIX; ux ocHoBuHe csoftcrea.
tlacruue [por{3BoAHue u 4uSQepeHIII{an (fynxunra MHonIX nepeMeHHbIX.
L{acrsrre npolr3BoAHne u gu Q $ epeHuIdaJIbI Bblcruux nops.{KoB.

3xcrperrryrntrr Syuxunn MHofux [epeMeHHblx.
HeobxoArErr,roe ycJroBr,re gKcrpeMyMa.

[ocratouuoe ycJIoBLIe eKcrpeMyMa Syuxuuu 2-yx nepeueHHblx.
YcrosHrIfi 3KcrpeMyM 

SK3aMeHauHoHHbre Borrpocbl
Cervrecrp 2.

llepnoo6pasuax. TeopeMa o nepBoobpasurx.
HeonpegeleuHufi nHTerpan. Ilpocreftrune cnoftcrsa HeollpeAeneHHoro I4HTefpana. Ta1twla
H eorrpeAeneHn brx r,rHTefpanon. 9acrurte M eroAbl llHTerpnpo Banufl,.

3aueua [epeMeHHofr u uHrerptrpoBaHr4e no qacrflM B HeonpeAeJIeHHoM I,InTerpane.

Koun.texcsbre qlrcJra. Bpr.u xounJlercHoro qucJra. ,{eficrnureJlbHat I,I MHI,IMzuI qacrb. Onepaquu

cJroxeul,rf, u yMHoxeHlrfl Har, KoMnJreKcHbIMI,I IIIacJIaMLI. feouerpuuecKoe ueo6paNenne
' KoMrrJrexcHbtxquceJlConprxeulltKoMIIJIeKcHbxrlucer.

Moaynl u apryrraeur KoMtIJIeKcHoro qI4cJIa, csoftcrna MoAyns.

TplrououerpllqecKarl Q oprt,ta 3 anucu KoMIJIeKcHbIX qrIceJI.

<Doprr,tyna Myanpa. Crenesu MHoroqneua, AeJIeHI,Ie MHoror{JIeHoB c ocrarKoM. Teopeua Eesy.

OcHosHaq reopeMa anre6pu.
Pa:roNesu e Lr HHTerpupoBaHI.Ie Apo6Ho-paIIpIoHaJIbHbx S yurqufi .

IrluterpnpoBaHlre HppaIII4oHanbHbIX nrtpaxeuuft .

IzlurerpupoBaHlde rpl4roHoMerpurlecKllx nrrpaxenufi .

OnpeleneHr.re r4 reoMerplruecxuft cMbIcJr onpeAeJleuHof o LIHTerpalIa.

Oqeuxa o[peAeneHHoro prHTerpana, TeopeMa o cpeAHeM.

I4urerpzur c repeMeHHbrM BepxHHM rrpe.{enorrr. Ooplayna Hrrorona-Jlefi6nnqa.
3aueua nepeMeHHofi n onpeAeJreHHoM r.rHTerpalle. IrlurerpupoBaHl,Ie no qacr.lM.

Bruucleuue uouraAeft c [oMorrlbro o[peAeJleHHoro I{HTerpana. llorrpurte KoopALIHarbI.

Bruucresue o6renaos rer, AJrrrH AyrI,I.
Heco6crseHubre LrHTerpaJrbr uo 6ecronerrHoMy npoMexyrKy I,I or HeofpaHLItIeHHbx (fynrcquft.
Ilpuauaru cxoAlrMocru seco6crneHHbrx HHTerpiuIoB (reoper'ra cpaBHeHLIfl, cregcrnne).
luS$epenqua,'Ibul,re ypaBHeHr4{ l-oro [opsAKa, 3a.{aqa Kourn, TeopeMa cyulecrBoBaHl{t vI

EII,IHCTBEHHOCTI.I.

lu$SepeHuuaJrbHbre ypaBHeHlrr l-oro noprAKa c pa3Aer.sloql,IMuct repeMeHHbIMI{.

OlnopoAurre u runefturre au$$epeHrlrlrrJrbHbre ypaBHeHH.g 1-oro [opsAKa.
Ypanueunx B noJrHbrx alrSQepeHur.raJrax.
Jluuefisrre autf$epeuurraJrbHbre ypaBneHr,rs: oAHopoAHbIe r4 HeoAHopoAHhre.
Peruesue oAHopoAHoro rurueftuoro au$(pepeHrlr,ranbHoro ypaBHesus.2-oro roprAKa c rrocrorHHburr
xoeSt!uuraeHraMlr.
MeroA r,apvalJuu rrocrosHubx peurenufi HeoAHopoAHofo ruuefinoro 4a$$epenquaJrbHoro
ypaBHeHr4r.

Mero.q noa6opa pelxeHr4s HeoAHopoAuoro mnefinoro,{u$(bepeurlr{aJrbHoro ypaBueHus..
C ucrelr u ara S SepenqpraJrbHbrx ypanuen ufi . MeroA lrcKJrroqeHr4r.
JluseftHrte clrcreMbl au$$epeulll4anbHblx ypanneuuft. Peruenue nunefinofi crrcreMbr c rrocrorHHbrMrl
xoe$$nupreuraMu.

ll



Sa,lalg.un AJrfl caMocrofl TeJrbgoft padorrr
I cemecrp

Teua <Jluuefisas a,nre6pa>: Bbrrrlrcrr,rrb onpeAenl{Tenb; peuLITb cucreMy ypanueuufi; uartru
o6paruyro Marpr4uy.
Teua <BexropHaq alre6pa>: safiru yron MexAy BeKTopaMI,I; Bblqucnurb nnorlaAb rpeyronl'HlrKa
(ucnolrsyr BeKTopHoe upolrsne4euue); uailn'u o6r€ivr [I4paMIrAbI (ucnoln:yr cMelxaHHoe

npo143BeAeHr.re).

Teua <AsaruruqecKilr reoMerpus): cocraBr{Tb ypaBgeHr4e uprnaofi Ha nJlocKocrll; cocraBl4Tb

ypaBHeHr,rs upxrr,rofr !r [JIocKocTI.r B npocTpaHcTBe.

Teua <Teopr{r npeAeJroB): Bbrrrr4cJrsrb [peAeJIbI (ucuorusya $opuynrr I u 2 3aMeqareJIbHbIX

npe4enon) ; 6ecxouequ o M aJrbre B eJIIaqI,IHbI.

Tervra <llpor43BoAHbre)): BbrrurcJrrdrb [por.r3BoAHble; cocraBldrb ypaBHeHI{e KacarenbHofi; uccle4onart

Syuxqzro; BbIqr4cJrI4Tb [peAen c noMolrlblo npaBl,Ina Jlonural.s.
2 cevrecrp

Teua <l4urerpanbr): BhrrnrcJrr4rb r.rHTerpanbr;waftru [JIoIrIaAb Qurypu n o6r€rrl rena BpaIrIeHI4q.

Te*ra <.{u $ OepenquanbHble ypaBHeHI{t)) : peIxeHLIe pa3nl,Itlgbrx suAon IY.
@on.q orleHoqHbx cpeAcrB ilnfl npoBeAenr{r arrecraqurl ypoBHs c(popuuponaHHocrl'I

KoM[ereHrluft o6yuaroruraxcs no Aucrlrr[nnue oQopMJlterct or,ueJIbHbIM AoKyMeHToM.

T.YIIEFHO.METOAIII{ECKOE I,I IIHOOPMAqITOHHOE OEECTIBTIEHI,IE

AI4CII}IIIJIHHbI

7. 1. Knuroo6ecne.reHHocrb

HauMeuosaHHe n[Teparypbr: aBTop, Ha3BaHLIe,

BWN, U3 LAHUfl . I,I3AATEJIbCTBO

fon
w3AAHUfl

KHI4| O OEECTEI{EHHOCTb

Kortaqecrso 3x3eM[JrtpoB
ur.uasui a 6r6rrorexe BrfV n

coorBercrBrrn c OfOC BO

Hanwlue n:rexrpoHuoft
6r.r6luorexe BrfY

I 2 3 4

OcHosHar nr4Teparypa

l.3aaa.ruux no srrcuef MareMaruKe: Y.{e6noe
noco6ne / B.C. llluna.res. - l0-e u3A., crep. -
M.: HHII HHOPA-M.2015. - 304 c.: 60x90
l/16. - (Bucruee o6paroaanue). ISBN 978-5-
I 6-0 I 007 I -5.

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

2.Bucuaq MareMaruKa. Torr,r I [3lerrpouuufi
pecypc] : yu. noco6ue / H.lL Jlo6xona, IO.,{.
Maxcnuon, lO.A. Xearos.- M.: llpoclercr,
20 I 5. - ISBN978539212I625

2015 http://www. studentl ibrary. ru/bo
oVISBN9T 8 5 392 l2l 625 .html

3. O6uxHoseuHue auS$epeHqr.raJlbHbre
ypaBHeHr.u. Teopr.r-a u [pr{JroxeHr.rf,

[3nextpouHrrft pecypc]: y.re6. noco6ue / B.B.
!,y6poncxlrfi, C.H. Kaa.reuxo, B.B.
fly6poocrcr.rfi. - M.: OJIHHTA,20l5. - 180 c. -
rsBN 978-5-9',l 6s-2197 -l

20t5 http://www. studentlibrary.ru/bo
ok/ISBN9785 97 6521971 .html

Aouolulrtelrnar n [Teparvpa
l.Burcruar MareMaruKa B [ptrMepax u 3ahartax

[3rerrpoHnufi pecypc] : yve6noe loco6ue
Anr By3oB. B 3 r.: T. I / B.A. 9epuenxo. - 2-e
usA., nepepa6. r4 aon. - Cn6. : flolurexgnxa,
20 l l/tsBN978-5-7325-0986-l I

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

2. Burcurar MareMaruxa. PyroaoAcrno x
peueHr.rKr :aaaq. 9. 2. [3lerrponnufi pecypc]
/ Jlyury K. H., Maxapon E. B. - M.:
OI,I3MATJII4T,2009. - 384 c. - ISBN 978-5-
9221-07s6-3

2009 http://e. lib. vlsu.ru : 80/hand lel 1 2
34s6789/3587/rSBN
9785998404665.html

t2



8.

7 .2. flepuoAl'rqecxr e r3[anl{fl

L Vcuexu MareMarllqecxllx HayK, xypuail

7.3. HurepHer-pecypcbl

Microsoft Excel
Maple
MathCad

PAH (xopuyc3, ayx.4l4)

OFECIIETTEHT{E AIICUUIJpIHbI

[.rrr peann3arlHu Aaugoft Ar4crlr4rrnHHbr r,IMelorct cneUl4anbHble IIoMeIrIeHilfl LIrfl npoBeAeHLIt

zassrufi neKulroHHoro u npaKTr,rqecKoro rlrua, rpyntroBblx kr r4HAHBLrIyanbHbIX XOHCylrraultfi,

reKyulero KoHTpoJrfl pr npoMexyrouuoft arrecralllll4. flparruuecKl4e pa6oru npoBoAtrcfl B

na6oparopu{x c ucuonb3oBaur4eM MyrIbr}IMeAI{fiHux cpeAcrB (ayl,' 230-1, aya. 405-3).
-llepeveubucllonb3yeMoronHueH3I'IoHHorouporpaMMHoroo6ecne'leuug:

l.
)
a



Pa6ovyro npofparuMy gocraBI,IJI Aoueur llpoxopona T.B.

Peuenseur (npeacraaureru pa6oro.uarelr):
I4.o. Al.IpeKropa rocy,{apcrBenuoro yHl4rapHoro upeAnpl4trufl
<Me4rexnuro Kysuu f.C.

Pa6o.rar [porpaMMa paccMorpeHa I4 oAo6peHa Ha 3aceranun
Ha[paBneH us 12.03 .04 < EuorexuprqecKl,Ie cucreMbl I,I TexHoJIorHI'I ))

llpororor Ne I or 30.08.2019 roaa
llpe.uce.lareJlb KoMrlccnrl : 3aB. ratpeapoft Cyurcoaa JI.T.

pcroft o6lacru

Ilporpanrr,ra paccMorpena u o,qo6peHa Ha saceranvtr raQeapur OAUII --)
flporoxor Ns I a or 26.08.2019 roaa * ,/ 'r/
3aseayouufi xaSe4poft Eypron 8..{. l-(*Z(-t-

(noanucr)

(noanncr)

yue6uo-vreroAllqecKofi . . xouuccuu

(noalucr)

l4


