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l. uErur ocBoEHruI AI,ICUUMpIHbI

Aucuunrursa <Brrcuat MareMarr,rxD o6ecne.I[Baer noAforoBKy nocneIyIoIuLIM rlo pa3AenaM

MareMaruKu: mauefitrofi ure6pu u aHarlrrr4qecxofi reoMerpl{u, Marpl.IqHoro ucqucJIeHI,It, BeKTopHoro

ucqrcreHr.rf,, Tsepr4rr rrpeAeJroB, ara$(pepeuuuaJlbHoro ta l.IHTefpanbHofo ucqucJleHllr @yurqufi oAHoft

nepeMeHHofi, ueonpeAelennrx n oupe4en€HHbD( I,IHrerparIoB, Au(b$epeHlruaJlbHbrx ypanuenufi.

Ilerrun ocBoeHIlq ArrcqlrnJrl{nrt <Bucuaf, MareMarllKa> sBJrfl lorcq :

I . @opunpoBaHue HaBbIKoB JloruqecKoro MIIIUJIeHI'II.

2. (DoprrtuponaHue npaKTr,rqecKr,rx HaBbIKoB I,IcnonBoBaHLIt MareMarlIqecKI'IX MeroAoB Lr

tfoprr,ryn.

3. OsHaxoN,rJreurle c ocHoBaMr.r reoperr,rqecxprx sHaHLIfi IIo KJIaccrIqecKI4M pa3AenaM MareMarI4KI'I.

3aAaqn:

oBJra.(eHlre cryAeHTaMr,r ocHoBHbrMr,r ttoHsruruu a-nre6pu, feoMerpll[, MareMarl'IqecKoro

aHa"II'U3A:

yMeHr,re peruarb rulloBbre garavtu, npr,ro6pereune HaBbIKoB pa6otu co cneuualruoft
MareMarr.rqecroft rureparypofi ;

yMeHr4e r{cnoJrb3oBarb MareMaru.recxufi alluapar An.a pe[IeH]Is [pllKna.4Hblx 3aAaq.

2. .MECTO AIICqUIIJIIIHbI B CTPYKTYPE OIOTI BO

.{ucquuluua <Brrcua.g MareMarr,rKa) orHocllTcs r 6asonrtM AI4cIIIl[nunau yve6Horo [JIaHa.

flpepernusurrr Ar,rcqrrnJrlrHbr: Ar.rcuu[nl4Ha onupaercs Ha 3HaHI,Ie npeAMeroB ocltosHofi

o6pasonareltsofi nporpaMMbr cpeAuero (uonnoro) o6utero o6pasonauus: MareMarl{Ka.

3. TI JIAH ITP YE M bIE P E 3YJIb TATbI OEYIIE HVTfl , fTO AII C UUIIJI}IHE

lllauupyeuue p$yJrbrarbr o6yreuur no AI,IcIIHnJIIIHe, coorHeceHnble c nJIaHI,IpyeMbIMIt

pe3ynbraraMrr ocBoeur.rs OnOn

Koa $opur.rpyeMbx
xounereuuuft

Yponeur
ocBoeHI4t

KOM[eTeHUI{lt

flnaHupyeubre pe3yJrbrarrr o6yueHur no AI4cuHnJII,IHe,

xapaKTepu3yrorrlrle sTarrbr $oprr,fl,rporaHHt KoM rleTe s uu fi
(noranarelu ocBoeHLIt xouneresqun)

otIK-l rlacruqnoe

3sarr : ocHoBbr MareMarr,rKlr.

Yuerr uc[onb3oBarb [oJro)r(eHr.Lf,, 3aKoHbr u MeroAbI
ecTecTBeHHbrx HayK H MareMaTHKr4 AJrr perxeHHs 3aAaq

HHx(eHepHoft aeqreruHocru.



4. OBbEM r,r CTPyKTyPA AI4CIIITIJIUHbI

Tpyloeuxocrb AHcrIHnJrrrHbr cocraBJrrer 8 3a.rerHrrx eAHHr.rq (288 vacon): 4 rauerublx eAI4HIIIIbI

n I ceuecrpe, 4 3averubrx eAr,rHr.r{H so 2 ceMecrpe.

Colepxarure JreKrIIroHHbIx :anqrnfi rlo Al{cqu[Jrrrue

Cervrecrp 1.

PasAer 1. Jlunefrnaa alre6pa
Tevra l. Oupe.uelureJrr4.
OupeAenuretu 2, 3, 4 noprAxoa. flpannro Cappnca.

Teua 2. Cucreurr muefinrrx ypanueuufi.
Cucreurt rnsefiurx ypanueuuft MaJrbrx [oprAKoB: coBMecrHbre, HecoBMecrHbre; onpe4e.rrennrre,
HeollpeAeneuuue cucreMbr. Panuoculrsue crrcreMbr, gneMeHTapHbre npeo6pa:oBanufl, crdcreM.
Peueuue clrcreM rtt,trrefinrrx zurre6pauuecKux ypaBueuuft. Mero.q Kpanrepa. MeroA faycca.
Terr,ra 3. Marpuqsr.
OcHosHrte IroHsrrls. fleitcrnux c Hr.rMrI (croxeuue Marpr,rq, yMHoxeHrre Marpr.rq Ha qr{cJro,

rpaHcnoHr.rpoBaurre Marpr4II, npor{3BeAeHue Marpr,rq). O6paruas Marpr,rqa. Paur Marpr.rrlbr. Teopelra
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I Iluueiluan anre6pa l-3 6 l0 2 t20

2 Bexropuar anre6pa I 4-5 4 2 l0 3150 PefirnHr-roHrpols I

3 AHa[ uru,{ecrat reoMerpl,ui 6-8 6 A l0 2120 Tuuoeofi pac,{er I

4 Baeaeutae B MareMarlrrrecr]rfi aHarus I 9-l I 6 2 20 2125
Peftruur-xonrpoll 2

Tunosofi pacqEr2

5
,{n$SepeuunarbHoe ncqr{cJre Hr,re

dysrunu o,unoft nepeuennofi
I t2-t4 6 2 l8 2125

6 HccaeAoranue SyHrqHfi I l5 2 2 t2 2l 50 Tranosofi pacu€r 3

'l Oyuxulur MHorlrx [epeMeHHbrx l6-18 6 2 l0 2 t25 PefiruHr-xoHrporu 3

Bcero sa I ceuecrp: 36 l8 90 27/50 3aq€r

I HeonpeAer€uuuli uHrerpar 2 t-6 t2 6 24 9t50 PeftruHr-xonrponr I
Tuuonofi nacqdr I

2 OnpeAel€HHufi nurerpal 2 7-t0 8 4 20 6t50 Pefiruur-xosrpors 2

Tuuoaofi oac\Er2

,{rSQepeHtlrauurbHbre ypaBHe HHr 2 ll 18 l6 8 l0 12150
Peftruur-ronrpols 3

Tnnosoft pac,r€r 3

Bcero sa 2 ceuecrp: 36 t8 54 27150 3xraveH (36)

Hroro lo .uuctlltnJrr4He: 72 36 t44 54150
3a.t€r

3rsaraeH (36)



KpoHexepa-Kauerru. Peureuue CJIAy MarpI,IrIHbIM MeroAoM.

Pa:Ae.n 2. BenropHan arrebpa
Teua 1. leffcrnux c BeKropaMpl.
floHqrr.re BeKTopa. Bexropnr: paBHbre, [apaJIneJIbHbIe I,I KoJIJI]IHeapHbIe BeKTopbI, oprbl I,I 6asuc.

flpoexquq BeKTopa Ha ocb u ee cnoitcrsa. Haupaurrculrle KocLIHycbI BeKTopa, ux csoficrna.
Jluseftuue olepauurd HaA BeKTopaMrI.

T eua 2. Ilpou:nereHr{r BeKropoB.

Cxanrpuoe, BeKTopHee u cMeluauHoe npoa3Berernfl BeKTopoB u ux ceoftcrna.
Teua 3, Co6crseHHble qucJla u co6ctnenuble BeKTopbI MarpLIIIbI.

ParAer 3.AsaruruqecKaq reoMerprrfl
Teua l. llprrrlax nr4:,J,vrr Ha lrnocKocTr,r.

Cnoco6rr 3a1a*vfl npxuofi Ha nJrocKocru. BganuHoe pacloJloxeHl,Ie np.uMblx Ha nnocKocru. Yron
Mex,rly [pgMbIMI,I. Paccroguue oT ToqKI,I go upruofi,
Teua2. fhocxocrr u up.sMarr B npocrpaHcrBe.
fl.locrocrr B npocrpaucrBe. Ilpruax B rrpocrpaHcrBe. BsauNIHoe pacnonoxeHlle B [pocrpaHcrBe.
Yrol ueNry upxuofi r4 flJrocKocrlro. Vrol MexAy IIpf,MbIMrI. Yror ueNAy nnocKocrqiuu. PaccroqHlIe

OT TOqKII .IIO IINOCKOCTI,I.

Terrra 3. Kpurue 2 nopr4xa.
3mrunc. funep6ona. llapa6ona. OoroeHrIe noHsrldt: KaHoHLIqecKoe ypaBHeHI4e, $oryc,
3KCTIeHTpLTCI{TeT, Al.rpeKTpr.rCbr.

Tenra 4. flonepxuocru 2 noprlra.
C$epa. Tpexocurrfi gnnr4rrcorrA. O.uuonoroctuufi runep6olol.tg. ,{nynolocruttfi runep6olou4.
llapa6orou4. I{unungp, Kouyc.

Pa:Ae.n 4. BseAeuue B MareMaru.recKufi aHaJrIr3

Teua l. O6urue noH{Tus MareMarl4tlecKoro anuru3a.
Paquouamusre vr upparluoHaJrbHbre qucna. Ilole AeficrnureJlbHbrx quceJl. Jluneftua.s
ylopf,AoqeHHocrb noJrr. Onepaquu cJroxeHl{t H yMHoxeuu.fl. ArcnoMarrlqecKoe rIpeAcraBJIeHVe

rtor.s AeficrBlrrenbHbrx quceJr. Molyru AeftcrsurerbHoro qucJla, ero cnoficrsa.
T eua 2. lloH.qrue [peAena.
flpe4el qucroeoft [ocJreAoBareJrbHocrrr: noHsrr,re oKpecrHocrrr, onpeAeJleHple npeAena. ilpaaen
uouoronuofi [ocJreAoBareJrbHocru. Apn$uerraqecKl{e ceoficrna [peAeJIa. OrpauuveHHocrb
cxoAqureftcs nocneAoBareJrbHocrrr. Vuclo e, ero onpeAeneHr4e, cyulecrBoBaHl,Ie u oIIeHKa.

Terrra 3. BecroHe.rHo MaJrbre (bynrtlura.
EecxoHe.{Ho Manbre Qynxquu (6.u.S.). Cnoficrna 6.u.0. llpe.uen Qynrqnr,r B roqKe v Ha

6ecxoueqnocrr{, oAHocropoHHr,re upe.qenbr. EAuncrseHHocrb npeAena. Apr.r$uernqecKue csoficrsa
[pelena. fJpe4eltuufi [epexoA B HepaBeHcrBax. Cpanueuue 6.r.0., gKBrrBaJreHrHocrb 6.rrt.S.

flpraHquu 3aMeHbr 6.r"r.S. Ha sKBr,rBarreHTHbre. lloprlox MaJIocrH 6.r.0. 3aueqarerbHble rlpeAenbl.
Ta6nprqa 3KBrrBaJreHTutx 6.u.$.
Terr,ra 4. Henpeprrnuocrr.
llpuparqesue apryMeHra u [prlparqeuue $yurqrur, pa3Hbre Qopurr o[peAeneHur HerrpepbrBHocrl4 B

roqKe. Csoficrsa HerpepbrBHrrx (fyurqrd. Knaccu(praxaqux roqeK pa3pbrBa. Csoficrsa $yurcqufi
HerrpepbrBHbrx Ha oTpe3Ke.

ParAer 5. [u{SepeHrrrraJrbHoe ucqucfleHue Synrcquft oluofi nepeneunofi
Terura l. floH.srue nponrno4noft.
flpauula an$QepenqrpoBaHr{s. flpousno,unar{ cJloxHoft r"r o6paruofi $ynKrlr.rfi, ue.anuo 3aAaHHbrx r4

napaMerpr,rqecKr.r 3aAaHHbrx Syuxqufi. Jlorapu(frvu.rqecKoe au$$epenqupoBaHr{e. OcHosHne reopeMbr
au$$epenquarbHoro ucqucneHr.rfl .

T ev'a 2. flpuloxeuus [potr3BoAuofi .

Ilpor.Isno4uarl: 3aAarra o MrHoBeHuofi cxopocrll, 3aAasa o KacarenbHoft. OupeAeJreHHe npousno4uofi,
e€ reoMerpllqecxufi u uexauuqecxufi cMbIcJr, ypaBHeHr,re racareltuoft. HeupepunHocrr
allSQepeHuupyer'rot $ynxqrar,r.
Teua 3. llpanulo Jlouuralg.



flpanuno Jlonurarr. llouxrue #E$0epenrlr.rana. flpon:noglrue v auSSepeHIII4.uIbI BrIcITIHX

rroprAKoB.

ParAer 6. Ilcc.neaoBaHue Oyurcqufi
Terraa l. 3r<crperuyMbr, roqKr.r ueperu6a.
3xcrpeuyvrtr Syuxquu. Idccle.qonauue $ynxquu ro nepnofi npouenoguoft - onpeAeneHl'Ie

r.rHTepBaJroB Bo3pacrar.rus Lr y6unaunx. Heo6xoAtttrloe H Aocraroquoe ycnoBlls gKcrpeMyMa.

Hau6o.nruree r"r Har,rMeHbruee 3HaqeHr.re Qynruna Ha orpe3Ke. IrlccreAosanue $yuxquu no nropoft
lpor,r3BoAHoii. Y.racrKu BblnyKJrocru r{ BorHyrocrld, ToqKI4 neperu6a. Acutuurorbl, lIX olpeAeneHue 14

cnoco6rr orbrcxaHrlfl.
Teua 2. Ilocrpoeuue rpaSura (fynrqura.
florsoe r4ccneAoBaurae SyHruupl 14 [ocrpoeuux rpa$ura tfyHxqura.

Pasaer 7. Oyttxqrarl MHofI4x nepeMeHHblx.

Teua L OcHosHrre noHflrLIf, OMII.
Oupe4eleuue $yuxqr,ru MHorr,rx nepeMeHHbrx; o6racm oilpeAeJleHplt, rpaQux. . flpe.uel u

HenpepbrBHocru $yuxqur,r MHorr{x nepeMeHubrx; ux ocHoBHbIe ceoficrna. r{acrsrte npoLr3BoAHbIe pI

aus$epenuHan Qynxqulr MHorrlx [epeMeHHblx. 9actsrre npoI,I3BoAHrIe n guS$epeHIII,IanbI BbIcIIrI4x

roprAKoB.
Tel,ra 2. 3rcrpeuynrcr.
3xcrperrlyir,mr $ynxqulr MHorux nepeMeHHblx. Heo6xoAl{Moe ycnoBl4e sKcrpeMyMa. ,{ocrarovuoe
ycJroBr.re sKcrpeMyMa Qynruuu 2-yx ueperrleHHblx. YcroeHrlft 3KcrpeMyM.

Cervrecrp 2.

ParAer l. Heonpeqerennstfi lrHTerpaJr
Tenra 1. floHqrrae nepnoo6pa:sofi u HeolpeAen€usoro I,IHTerpaJIa.

flepaooOpa:uar. TeopeMa o uepBoo6paruux. Heonpeaereunrtfi l{Hrerpi}n. Ilpocrefiurue csoffcrea
HeolpeAeneHHofo r4HTerpaJra. Ta6nuua HeoIIpeAeneHHbIX IiHTeI'purnoB. r{acrsrte MeroAbI

uHrerpHpoBa}rKfl,.
T eua 2. Ocuonnsre MeroAbr l4HTerpupo BaHufl .

3auesa uepeueuuofi. IzlurerpnpoBaHr{e ro qacrtM. Pagroxenue u I,IHrerpupoBaHple Apo6uo-
paur{oHanbHbrx (fyHruraft. IzlnrerpupoBanue LIppauI4oHanbHblx nrtpaxeuuft. IzlnrerpupoBaHlre

Tpr4r'oHoMerpr,rqecKux errpaxenufi .

Parger 2. OupeaereHnnrfi rruTerpaJl
Teua l. flpanura Bbrr{rrcJreHu.s onpeAe.u€HHoro LIHTerpuIna.

Oupe4eleHue 14 rrepBr4rrHbre cnoficrsa onpeAeJleuHoro l,IHTerpana. Oqeuxa onpeAeneuHofo
HHTerpaJra, TeopeMa o cpe.{HeM. I4urerpal c uepeMeHHbIM BepxHI,IM rlpeAenour. Oopuyna Hrrorosa-
Jleft6nuqa. 3auesa uepeMeHHofi n onpe,ueJreHHoM I,IuTerpane. IrlurerpupoBaHl4e rlo qacrsM.

Terr,ra 2. f eouerpuuecKpre npunoxeHlrx onpe4el€HHoro I,IHTef paJla.

Buquclenue uouaAefi c noMorubro onpe.qeJreHHoro r4HTefpana. florrpurre KoopALIHarbL

Brrqucreuue o6reMoe rer. BuqucJleHr.re AnuHbI AyrLI.
Telra 3. Heco6crneHHbre rlHTerpanbr.
Heco6crseHHbre uHrerpanbr tro 6ecxoueuuouy upoMexyrry r.r or Heorpaur.rqeHHbrx rpyurqufr.
[pnsuaxu cxoAlrMocru ueco6crneuHbrx rrHTefpaJroB (rcopeua cpaBHeHl,rs, cregctnue).

ParAe.rr 3. [uS$epenrluaJrbubre ypaBneHlrfl
Teua 1. O6qHe noHf,Tr.rs.

O6rque [oHqrlls (oupegenenue araSQepeHlll,IanbHoro ypaBHeHlrs, peureur.rr, nopsAKa, nopuamuofi
Sopvrrr sanucn). 3a.uaqa Kourn, TeopeMa cyulecrBoBanur H e.{HHcrBeHHocrH.
Tevra 2. flu$$epeuquarrbHbre ypaBHeHu.rr 1-oro uopaAra.
lu$$epenqllaJlbHble ypaBHeHr,r.f, l-oro nopaAKa c pa3Aen{rcqvv.rres, [epeMeuHbrrr,ru. OguopoAHbre rr
rusefiurte auSQepeuuuaJrbHbre ypaBHeHr.rs l-oro nopa.ura. YpanueHr4r B noJrHbrx allrp(fepeHuHurax.
Ter,,ra 3. Kortlnlexcsbre qrrcJra.



Kolrnlexcnbre qlrcJra. BuA rounJreKcHofo qucJla. .{eficrnuteJlbHat LI MHIlMa.s qacrb. Onepauuu

cJroxeHr{.r{ u yMHoxeHr4s HaA KoM[JIeKcHrMI,I .II4cJIaMI,I. feouerpuuecKoe aso6paNeuue

KoMrrJreKcgbx qr4ceJr. CouprNeulrt KoM[JreKcHbrx quceJl Mo4ynt I4 apryMeHT KoMtIJIeKcHofo qvcra,

csoficrsa MoAyJrs. TpuroHorrterpuqecKzur $opua 3ailucu KoMnJIeKcHbIX tIuceJI. llepelrtHoNeuue

KoMrrJreKcHbrx rrr4ceJr B Tpr.rroHoMerpuqecKoft $oprvre. Oopuyna Myanpa. Crenespl MHorotrJIeHa,

AeJreHLre MHoroqJIeHoB c ecrarKotu. Teopeua Fesy. Ocuonuaq reopeMa a-ure6prt.

Ter'ra 4. .{ra S SepenqLIaJIbHbIe ypaBHeHI'Ls Bblcluux noptAKoB.

Jlnuefisue guS$epeuuuarrbHbre ypaBHeHus: oAHopoAHbIe v HeoAHopoAHbIe. O6ruee perxeHl'Ie

oAuopoAHofo H HeoAHopoAHoro ruanefinoro au0QepeuuuaJlbHoro ypaBHeHI4t. Perueuue oAHopoAHoro

luueftsoro aus$epenquzurbuoro ypaBHeur,rfl 2-oro noptAxa c llocrotHHrrrr,rra xoe$(fuupIeHTaMIa.

Mero.q Bapr{arl[u uocroflHHbrx peuenuft HeoAHopoAHoro luuefisoro auSQepeuuuaJlbHofo
ypaBHeHr,rr. Iv-IeroA no46opa perueHr4s HeoAHopoAHoro ruluefinoro au$SepeHlll4anbHoro ypaBHeHuf,.

Teua 5. Cucreuu auQr[epeHul4aJlbHbrx ypanueuuft .

Cucrelrtr gu$SepeHqr.raJrLHbrx ypanuenufi. Mero.u ucKrloqeHuq. Jlltrefiuue clrcreMbl

aras$epeHqr{aJrbHbrx ypanueunfi. Peruesue lusefisoft cucreMbl c IlocrotHHtnrln noeSQuqueHraMll.

Cogepxauue [paxTrrrrecKux gansrufi rro ArrcqulJrnue

Cerrlecrp 1.

Pa-:Aer 1. Jluneftnas aJlre6pa
Terr,ra l. Ohpe4erureru.
Buqucreuue olpeAenl{releft 2, 3, 4 [opflAKoB.
Teua 2. Cucreurt rusefisstx ypanueuuft.
PeUeuue cI4cTeM runuefiurx ypanueunfi MeTOAoM Kpauepa, MeToAoM faycca.
Teua 3. Marpuqu,
,{eficrnur c Hr.rMr,r (c.noxeHue Marpr4U, yMHoxeHLIe MarpI4II Ha qLIcJIo, TpaHcnoHI4poBaHI'Ie MarpHU,

rrpou3BeAeHr{e Marpr{q). BruucneHue o6parHoft irlarpuqrt. Peureuue CJIAY MarppIrIHbIM MeroAoM'

Pac.qer 2. Bexropu an wre6pa
Tervra 1. .{eficrnur c BeKTopaMH.

Jlnsefisrre olepaur,ru HaA BeKTopauu (nruucJleHue AJII{HrI BeKTopa, yrna MexAy BeKTopaMIr.)

T eua 2. flporasneAeHr.rs BeKropoB.

Bslqucleuue cKaJrrpuoro, BeKTopHofo u cMeIrIaHHoro npol{3BeAeHnft nexropon,
Terr,ra 3. Co6ctseuHble qucJla H co6cteeHHble BeKTopbI MarpI'IIIbI'

Peruesue 3araq.
Pasler 3.AgarrarprtlecKu feoMerpuq

Tenra 1. llprvrar ilvnufl Ha nJIocKocrLI.

Brrquclesue yrna MexAy nprMbrMr4. Bruucresne paccrotHrlt or ror{KLI go nprrrlofi.
Tervra 2. fhocxocrs u npflMas B npocrpaHcrBe.
PaccuorpeHr4e B3ar4MHoro pac[onoxeHr,rs flpflMblx I.I nJlocKocrefi n npocrpaHcrBe. Blluucleuue yrna
MexAy upxl,rofi !r lrJrocKocTblo, yfJra MexAy npsMbIMI,I, ylna MexAy nJIocKocTsMLL BH.{zcIeHI4e
paccToqHuf, oT Tor{Kr,r .4o nnocKocrll

ParAen 4. Bse.{eHlre B MareMaruqecrufi aHaJII,I3

Telra l. O6uue rroHrrr4r MareMarl4rrecKofo aHaJIu3a.

flonropeune parluoHturbubrx r{ EpparluoHaJlbubx tlucer. flors AeficrnuteJlbubx r{uceJl. Olepauuu
cJroxeur.rr r4 yMHoxeHuq. BrrqucJreHr.re MoAyns Aefi crnurerbHoro ruIcJIa.

Teva 2. flousrue upeAena.
Buqucresue [peAenoB [ocneAosaremuoctefi u (fyuxunft. llepnrrft u nropofi 3aMeqareJlbHble
lpeAenbr.
Terr,ra 3. Eecxoueqno Mzlrrbre QyHrrluu.
Cpanueuue 6ecroHe.ruo MirJrbrx QyHrrlr4fi. 3rnnnzutesrHocrb 6ecxoHe.{Ho MaJrbrx (fyuxqrafi.
Terrra 4. Henpeplrnuocrr.



K;raccra$rarcaquc rorreK pa3pbrBa. HaxoNAeuue rorleK pilpblBa $yurquft 14 onpeAeneHlle ux Pola.
PasAer 5. lu$SepeHrrrlzurbHoe ucqprcJreHue Qyurqufi olsoft uepeuennofi

Teua l. llonsrue npournoAuoft.

[u$sepeuuupoBaHrre (pygr<qnft. BsrrncreHlle npoll3BoAnoft cloNuoft u o6patuofi tfyHxqufi, HelnHo

3aAaHHbrx r{ flapaMerp]rqecKu 3aAaHHbx $yuxuufi. Jlorapn$rr,u4qecKoe gel$(bepeHuI,IpoBaHI'Ie.

T erv.a 2. llpuroNeur4s rrpol,I3Bo.qsoft .

Qocranurr r4 Haflucarb ypaBHeur,rs Kacaremnoft u HopMaJII{ $yuxulru. HaxoxAesl4e cKopocrll pI

ycKopeHuq.

Teua 3. llpanuro Jlonurarg.
Brmucresue [peAeJIoB IIo [paBI,Iny Jlonnta"ur. .

Pa3Aen 6. I4ccneaoBaHue SyHxquft
Teua l. 3rccrpelryMbl, ToTIKLI neperu6a.
Oupe.ueleuue raHTepBarroB Bo3pacralufl u y6ltnawux $yurqru,r. HaxoNAeuLIe gKcrpeMyrtron SyHxuun.
Hau6onruree !r HaHMeHbrIree 3uar{eHr.re Oyurquu Ha orpe3Ke. Onpe4eneHl4e yqacrKoB BblnyKnocru vl

BorHyrocru, TorIeK neperu6a. Orucxasue acl,IMlrror.
T eua 2. llocrpoeuue rpaSuxa $yuxt1uu.
flpou:neA.n nonuoe uccneAoBaur,re $ynruuu, rocrpoutr rpa$nr $yuxural.

PasAer 7. Oyuxuull.MHorI4x [epeMeHHbIX

Tenra L Ocuosurte IIoHsrlIt OMII.
Buqucleuue qacrHbrx [por.r3BoAHrx l-oro lr Bhlculux flopxAKoB. Brr.{ucreuue AI4Q$epeHIII4zIJIoB

' Syurcur4r.r MHofrx nepeMeHHbIX.

Teua2.3xcrperuyrvru.
BrFrracreHue 3KcrpeMynron Qyurupru AByx nepeMeuHblx. HaxoNAeHI4e ycnoBHoro sKcrpeMyMa.

Cevrecrp 2.

Pa:.qer l. Heoupe4ereusufi IdHrerpan
Teura 1, flonsrue nepnoo6pa:noft u HeonpeAenenuoro I'IHTerpana.

HaxoNAesue nepnoo6pa3Hbx (byHxqu[. Heuocpe.ucrBeHuoe LIHTerpI,IpoBaHI{e, I4crloJlb3yt ra6rurqy
HeonpeAeneH H brx HHTerprlnoB.
T eua 2. OcnosHrte MeroAbI I,IHTerpLIpo BaHufl .

Brnuclesue HeonpeAeldsuux lrHTefpanoB MeroAoM 3aMeHbI nepeMeHHofi. IrlnterpupoBaHue rlo
r{acrsM. IrlnrerpupoBaHr,re apo6no-pau}roHanbHblx Syurqnfi. I4urerpupoBaHl{e uppaIII4oHanbHbIX

aupaNeHuft . I4nrerpupoBaul4e rpllroHoMerpllrrecKux nupaxeuuft .

PasAen 2. Onpe4e;reHurrfi LlHrerpan
Teua I. flpanuna BbrqucJreHr.ra onpeAeleHHofo HHTerpaJIa.

Buquclenue prHTerpanoB rro $opnryne Hrrcroua-Jlefi6nprua. 3anaesa trepeMeHHoft n oupeaeJleHHoM

r.rHTerpaJre. I4urerpnpoBaHl,re tro qacrtM.
T eva 2. feouerpuvecKlre uprdJloxeHllr onpe4en€HHoro uHTerpana.
Buqucreuue rnoulaAefi $uryp. BrFrracreHue o6teMos rer. Brr.{ucJreur,re AILIHrI AyrH.
Teua 3. Heco6crseHubre lrHTerpanbr.
Peuenue 3aAar{ Ha cxoAr.rMocrb r,r pacxoAr4Mocrr geco6crBeHHblx LrHTerpaJroB.

Pas.{er 3. [uS$epeHrrr4anbHble ypaBHeHI{s

Telra l. O6ruue floHrr]rfl.
floHsrr,rs o6qero u rracroro perxeHrq au$QepeuurraJrbHbx ypannenufi. PaccuorpeHr4e 3aAaq,

upuBoAqlqux rc ru.rtf SepeHrllraJrbHbrM ypaBHeHr4fl M.

T eua 2. .{uS$epenquarrbHbre ypaBHeHHs I -oro noprAra.
PerueHue au$$epenquaJrbHbx ypanueuraft 1-oro [oprAKa: c pa3AeJurroulprMr4cr rrepeMeHHbrMu,
oAHopoAHbIx, ruueftuux (rrrero4auu Eepnynnn u Jlarpauxa), ypanueuufi B rroJrHbx
ara$(pepenur{arrax.
Teua 3. Kouuercubre r{LrcJra.



CloNeHue r,r yMHoxeHr.re KoMrIneKcHbx qr{ceJl. feouetpuuecKoe uso6paNeul,Ie KoMnreKcHbIX quceJl.

flepelruoNeuue KoMrrJreKcHbrx quceJr B Tpl{roHouerpuvecxoft $opue. Peruenue KBaAparHbx

ypanueHu ft c orpIdIIareJIbHbIM AI{cKp[IMtIHaHToM.
Terr,ra 4.,{u$$epeuulraJlbHble ypaBHeHlds Bblcluux nopflAxoB.

Peuenue xuQ$epenrllraJrbubrx ypanneuuft 2-oro nopqAKa c nocrosHHbIMI{ xosQ$rauueHTaMl4

(o4uopo.uutrx u HeoAHopoAnux). lvlero.q HeonpeAen€uuttx xoe(p$rzuueHroB. Merol Bapuau:aLr

lpor43BoJIbHbIX nocro.luHblx. Brtqnclegue oupeAenl{rena BpoucKoro'
Terrra 5. Cucreusr au$QepeuIII4aJIbHbIX ypanueuuft .

Perueuue crlcreM aIaSr$epeHul,IanbHblx ypanneuuft .

5. OEPA3OBATEJIbHbIE TEXHOJIOTLII{

B npenoAaBaHlr[ Ar.rcullnJrr.rHbr <Bucuras MareMarl4Ka)) uclonb3y]orcs pa:noo6pa:nue
o6pa:orareJrbHble rexHonoruu KaK TpaArIIItIoHHbIe, TaK u c npLIMeHeHLIeM aKTuBHbrx 14

r4HTepaKTr4BHbx MeroAon o6yveuraa.
Axrunurre u r,rHTepaKTr4BHbIe MeroAbI o6yreuua: I,IHTepaKTtIBHbIe JIeKIIIatI (no nceu teuau).

6. OIIEHOTIHbIE CPEACTBA l.Jrfl TEKyIIIEIO KOHTPOJTfl yCTIEBAEMOCTLI,

IPOMEXYTOIIHOft ^I,TTNCTAUI4I,I IIO I,ITOTAM OCBOEHVIfl, IVIC\I,ITIJII'IHbI U
YIIEFHO-METOAIIIIECKOE OEBCIIEIIEHIIE . CAMOCTO.f,TEJIbHOfi PAEOTbI
cTyABHTOB

r pa6ora c JreKrIuoHHbrM Marepr,rafioM KaK lto KoHcrIeKTaM, nllTeparype, TaK 14 SJIeKTpoHHbIM

LrcroqHprKorr,r r,ru$ opnaaurlu ;

. BbINOJIHCHUE AOMAIIIHEIO gAAAHilfr }I IIOAIOTOBTA T PEfiTUH|-KOHTPON'M;

. BbrrroJrHeHr.rerrlrroBbxpacueron(pacueruo-rpaQu'recxuxpa6or):

I ceuecrp:

TP Ne I Jhanefinaq ure6pa H aHaJII'ITI'IqecKilI reoMerpllt

TP Ns2 Bee.[eHlae B MareMarl4qecruft aHarII'I3

TP }..lb3 .{u$Sepenqr.rtlJrbHoe r.rctrrlcJreHue tpynrur,rn o.ryHoft n necrorirrl4x IIepeMeHHbIX

2 ceuecrp:

TP }lbl HeonpeAer€suuft r4Hrerpan

TP JS2 Oupelen€r"ruufi uHrerpal
TP Ns3 flu$QepeuqrrarrbHbre ypaBHeHLIt

. Arur KoHTpoJUr pa6orrr cryAeHToB, araxxe .4ryt crr.rMynr,rpoBarlut crrcreMarl,IqecKoro u3yqeHvrfl

Kypca MareMarr.rKlr B TeqeHr,re ceMecrpa npe.{ycMorpeHrt peftruur-KoHTpoJrfl. Onu nponoArrcr n

rrr.rcbMeHHoft $opue;
. Altr KoHTporur suaut,rft cryAeHToB [poBo.u.rrct sawr (1 cenrecrp) Lr sK3aMeH (2 ceuecrp).

Tercyruufi KoHTpoJIb ycrreBaeMocrrr

Kourponnnrre padoru rc pefiruHr-KoHTpoJrro
Ceuecrp 1.

Pefi ruHr-xourpo.nr J\ir L

lZ*-y+l0z=13
1. Peuuru clrcreMy Mero.{oM Kparr,repa] 3x + 21t + 5z = 23 .

9x-y+72=62



(2tr)
2.Hafirlo6paruyro Marpuuy Ans D = | 3 g 41.

[r s 3)

3. Hafiru 3HaqeHue MarpuqHoro MHoroqr elra Ar + A2 -2EA.rrc n=(: -1.]
[3 -4)

4. peururr Marpr4qHoe rou"r."r. [' -:\ - =(: 1l[s -3) (3 4)

Pefiruur-rcourPolr J\b2

l. Haftru cKan.f,p'oe rpoI,I3BeAeHI,Ie BeKropo" I = E?- s i* +i ti = si -z i-i '

2. fiauw cropoHbl rpeylonbHuxa AB: x+y-6=0, AC: 3x-5y+14=0, BC: 5x-3y-14=A '

Cocrasurl ypaBHeHHe Bblcorbl, o[yxreHHoft ua cropory AC.

3. Hafirra ;p:EF " npt{ ,..nt J'{t;- 3;2\, 8 = 4l -gl +# '

4. BH.rracrl,Irb rlnoulalb napanneJlorpaMMa, nocrpoeHHoro Ha BeKropax E = qF - d, f = fi +z$ ,

lFl=s, l?Fq, (ff,h=rt4.
Pefi runr-ronrPo.nr J\b3

1-cos5x 3x2 -40x+128l. Buqucru.rrb rrpenen u) 
ItS ---F-; o) f'$ 

" 
_ S

2. Haircu rpolr3BoAHrre $yuxuuft
a) Y =1tc1sx ;

6) y=x'.sin|;

n) x' - Sxy =2lnx '

3. I4ccneAoBarb Ha oKcrpeMyM $yHruuro / = ln(x2 + 1).

fx=cos/+fsin/
4. v'- =?. {' 

Ly=sinl-lcosl
Ceruecrp 2.

Pefirusr-nonrPolr J\bI

I xd.x
Hafiru HHrerpirnbl L J x, _I

2. l*'e'*2dx
J

I x+2
? a-fic-'l x(x - 3)

4. I cos 
t 4x ' sin 3xdx

J

Pefrrunr-rconrpo;rr J\b2

3

l. BH.{r.rcrurr 
J "' 

,[g - x'dx .

-3

2. Bnqucrr,rrb rrnoulaAr (furyprr, orpaHl,IqeHHoftrnnn.f,Mr y =-x2, x* y+2=0.
3.HafiruAnLIHyAyrLIKpI,IBoi, y'=x3or x=0 Ao x=l (y>0).



4. BHqucrrrrr o6rena rela, o6paroBaHHofo BpaIIIeHI,IeM Suryprr, orpaHl4qeHHoft rpaSurauu $yuxqufi
., l--

!=x'' !=lx,
Pefi ruur-noHTporlb J{b3

I . Peuurs auSSepeuqlIaJILHbIe ypaBrIeHI,Ifl

a) 2xY' =l- Y' ,

6) y" -4y' *31t = gsr, ./(0) =3, !'(0)=9.
2. Peuurr ypaBHeHI{e Fepuynnn 3(xy' + y1= y2 lnx, "y(l) = 3 '

3. Peruutn ru$$epeHql4aJlbHoe ypaBHeHHei y" + y = 4ctgx .

4.Hafitu qacrHoe peuleur4e oAHopoAuofi cucreurt JIAY c HatIarbHbIM ycJIoBpIeM

la*t_-x+5v
I at ' , x(o) = 3, .y(o) = l.ldv| - =x-vldt

IlponrexyroqHas arrecrarlus rro r{ToraM ocBoeHuq AucllurtruHbl

Boupocrr n rav0ry
Ceuecrp 1.

Cuc'reruri manefiurrx ypannenufi MnJrbrx [opgAKoB: coBMecrHble, HecoBMecruble; onpeAeJIeHHbIe,

HeolpeAen€nsue cr4creMbl. PannocultHble cplcreMbl, 3JIeMeHTapHbIe npeo6pa:oBarvfl clacreM.

onpe4e:ruretu 2x2 u 3x3, MeToA Kparvrepa perreHr4r cI{cTeM ruIlrefiulx ypanueuufi rperbefo
nopf,AKa.
flousrue oupeAeJrnTeJrff nxn. Csoftcrna onpeAenl,ITelefi. Mptnop u anre6pal4qecKoe AoIIoJIHeHI4e.

Marpu uu. floHqtne MarpLIubI, KBaAparHbIe MarpI'IIIbI ; crpoKll, crol6usl.
Cloxenue Marpr,rq !r yMHoxeulre Marpr,rq Ha qucno. TpaucuoHllpoBaHue MarpI,Iq. Csoficrsa erux
ouepauuft . llpousne.ueHr.re Marpl4u.
O6parHar Marprlrra.
flossrue BeKTopa. Hynenofi BeKTop. Paseucrno AByx BeKropoB.

Ouepaquu cJroxeHufl BeKTopoB LI yMHoxeHHt BeKTopa Ha ql4cro.

flluua r{ HalpaBnrrouue Kocuuycbr BeKTopa, opt. Crau,4aprurd 6azuc. KoopAunarbl BeKTopa.

Cxa.nxpuoe npopl3Be.{eHl{e: onpeAeJleHue, (fusuuecxuft ct'lttcr, BbItIncreHI4e.

Bexropuue u cMerlraHHbre npor{3BeAeHvLfl. BeKTopoB. Onpe4ereHue, cnofictna, BIITILIcJIeHLIe n
reoMerpuqecxuft cMbrcJr.

flprrnrar rurnr4fl Ha trJlocKocru. O6rqee ypaBHeHI,Ie upxvrofi.
Pasru.rHrre BLTAII ypanuenufi upruoft. BsaHI\,IHoe paclloJroxeHlle AByx npsMbrx Ha IIJIocKocrI,L

Kpunue 2-oro [opsAKa.
llpeaen qucrosoft uocJleAoBareJrbHocrlr: rroHtrlle oKpecrHocrpl, onpeAeneHl,Ie [peAena.
Becxoueqno Marrbre Syuruura (6.u.S.). Ceoficrna 6,u.0.
Cpaanenue 6.ru. S., sKBr,rBaneHTHocrb 6.vt. 0.
3 aMe.{aremHbre npeAelu. Ta6ruua gKBIaBaneHTHbIX 6. t't. S.
Caofi crsa HenpepbrBHrx (lynr<qrafi .

Knaccutpraxaqufl ToqeK pffi pbrBa.

Onpe4ereuue ilpor.r3Boguofi, e€ reouerpuqecr[ft lt MexaHr.rrrecrnft cMbrcJr, ypaBHeHrle xacaremsofi.
Henpepunuocrr an$lpepeHrlupyeMofi (pynruuu.
flpanura araQQepenurlpoBaHlrr. Ilpoureo.uuaff cJloxHofi r,r o6parnoft Synxqnft, ueflnno 3aAaHHbrx Iz

napaMerpr.rqecKr4 3aAaHubrx Qyuxuufi .

JlorapuQruuqecxoe au$$epeuuprpoBaHr{e.
OcHosHrre reopeMbr auS SepenufianbHoro uctrlrcreur4r.

t0



flpanulo Jlouurals. flossrue 4u(ftpepenuraarra. llpousnoluue H AIarp(fepeuullanbl BbIclrII4x

rropsAKoB.

IrlccreAosaHne Syurqrau ro nepBoft u nropoft npou3BoAHbIM'

Acuuuroru, ux o[pe4eJleHue u cnoco6u orblcKaHlrfl'

Onpe4eleuue $ynrUrau MHorHx nepeMeHHbIX; o6lacrr orpeAeJleHus, rpa$nrc' llpeAel v

HenpepblBHocu $ynrUuLI MHOTHX [epeMeHHblx; HX ocgoBnrre cnofiCrsa.

Hacrstte npoII3BOAHrre u AnStpepeHIIlIzuI OyHxIInu MHorfix nepeMeHHbIX'

gacrsrte flporl3Bo,uurre u .ura 0 0 epeHIII,IaJIbI Bblcluux nopsAKoB'

3xcrpeuyurnr (pyuxuuu MHorI{x [epeMeHHbIX.

Heo6xoAur'aoe ycnoBue gKcrpeMyMa.

,{ocrarouuoe ycnoBue oKcrpeMyMa $yuxuran 2-yx nepeueHublx'

Ycronsufi 3KcrpeMyM.
Srcs aMeHalrrroHHbIe BorIPocbl

Ceuecrp 2.

llepnoo6pasuax. TeopeMa o nepBoo6pa:urx.
Heonpe4elesnuil 

"nt.rpan. 
IIpo-reftruue csoftcrna HeonpeAeneHHoro I'IHrefpara. Ta6rmua

HeonpeAenegHblx IdHTeIpaJIOs. qacfiIrre MeToAbI uHTeIpI4poBaHHfl '

3alreua ilepeMeHHoft u uurerplrpoBaHrre no qacrflM B Heo[peAeJIeHHoM I'IHTerpaJIe.

I(orrlulercubre qucJra. Bu,U xorvruJreKcHoro qucna. ,{eftcrnureJlbnarl I4 MHI{MaiI qacrb. OuepaUun

cJrexeHr.r.s Lr yMHoxeHlr fl, HaA KoMIIJIeKoHbIMII t{ucfiaMl4. feouerpu'recKoe uro6paxeuue

KoMuJreKcHbx tILIceJI. Conp.axeul{g KoMIIJIeKoHrD( ql4cen.

lvloaynr u apryrr,reur KoMtIJIeKcHoro qlIcJIa' csofictna MoAyns'

TpurououerplaqecKag $opua 3aflucu KoMnJIeKcHbIx qI4ceJI'

Ooprr,ryna Myuupa. Crenenu MHororureHa, AeJIeHI4e MHoroqJIeHoB c ocrarKoM' Teopeua Ee:y'

OcHosHas reopeMa a;rre6pnr.
PauoNeuue u LIHrerpLIpoBaHI'Ie Apo6Ho-pawlouaJlbnbrx $ynxuuft .

IzlurerpupoBaHue uppaIIIaoHilJIbHbIX Bblpaxesuft .

I,lurerpupoBanlle rpl,troHoMerpl'IqecKl4x nupaNeuuft .

Oupeleleuge H reoMefpuueCruft CM5ICJI OnpeAeneHHOIO I'IHTeIpana.

Oqeuxa onpeAeJleuHoro pIHTerpaJIa, TeopeMa o cpeAHeM.

Irlurerpal c repeMeHHbrM BepxHr,rM npeAenorr,r. Ooprrayla Hrroroua-Jlefi6Hprua.

3avesa repeMeHHofi n oupeAeJreHuoM HHTerpaJIe. IrlurerpupoBaHlle tro qacrflM.

Blrquclenue nnoulaAeft c floMorJlbro onpeAeneHuoro IdHTerpana. flolrpurte KoopAHHarbI.

BnFrr,rcreHue o6reuon reJI, AJII,IH AyrI,L
Heco6creegHbre uHTerpaJrbr no 6ecxoner{HoMy rlpoMexyrKy I,I or Heorpaul,IqeHHbrx Qynxqufi'
flpuauaxu cxoAr.rMocru neco6ctseHHbIX HHTerpaJIoB (reopeua cpaBHeHI,Is, cle4ctnue).

,{uQ$epenqrraJrbHbre ypaBHeur,rs 1-oro tropflAKa, 3aAaqa Koruu, TeopeMa cy[IecrBoBaHl{t v

eAHHCTBeHHOCTI4.

[ra$ $epeurlu aJrbHbre ypaBHeHuc I -oro noprAKa c pa3Aen{rc[II4MLIcs repeMeHHbIMI'I.

O4uopo4Hue u ruuefiuble AI4$SepeHIII,IanbHbIe ypaBHeHI'Iq l-oro ilopqAKa.

Ypanuenux B [oJIHbx an$$epeuul4anax.
Jluueft srte au$QepeuquaJlbHble ypaBHeHI4t: oAHopoAHbIe I4 HeoAHopoAHbIe.

Peruesue oAHopoAHoro m.lsefinoro ar,rtpifepeHul.IaJlbHoro ypaBHeHuq 2-oro nop.f,AKa c IIocrotHHbMI4

rcootfQuuneHraMu.
Mero,u Baprdarluu nocrosHHbrx peureuufi HeoAHopoAHoro rulnefiuoro an(pSepeuul4aJlbHoro
ypaBHeHr,rfl.

Mero.q no46opa pe[reHr.rfl HeoAHopoAuoro ruruefinoro au$lpepeHllldanbHoro ypaBHeHnfl,.

C ucreurr au$ 0 epeuurlaJlbHbrx ypanueuufi . Mero.q ucKJIIotIeHLIs.

Jlusefinue cucreMbr an$rfepeHur,rirJrbHbrx ypanneuuft. Peureuue rulseftuoft c[IcreMbl c nocrosHHbIMI4

xosrp$uqr.reHraMr4.

ll



3aAasus AJIfl caMocrosreJrbHofi pa6oru
I ceuecrp

Teua <JluneftHag alre6pa>: BbrrrprcJrlrrb onpeAeJlllrenb; peIIrHTb cucreMy ypanHeuuft; uafnu
o6paruyro Marprduy.

Teua <BexropHrur alre6pu: uafnu yron MexAy BeKropaMLI; BbIr{ucnLITb rlnoulalb rpeyfonbHlzKa

(ncnolt:y.r BeKropHoe nponrnegeuue); laaircla o6r€rnr nI{paMIlAbI (ucnolr:yr cMeIrIaHHoe

npouuegeuue).
Teua <AHaruru.{ecKafl reoMerprrs): cocraBuTb ypaBHeHI4e upruofi Ha nJlocKocru; cocraBl4Tb

ypaBHeHut nprrvroft u IIJIOCKOCTII B [pOCTpaHCTBe.

Teua <Teopr{fl [peAeJroB)): Bbrrrucrsrb [peAeJIbI (ucnonrsyr $opuynrl 1 u 2 3aMeqareJIbHbIX

upeaeron); 6ecrouequo MaJIbIe BeJIIlquHbI.

Terr,ra <llpor,r3BoAHbre)): BbrqtrcJlr.rrb rrpor,r3BoAHble; cocraBl4Tb ypaBHeHI,Ie KacareJlbHoft; uccreAosarr

$ynxqurc; Bbrrrr4crrlTb [peAen c [oMoIIIbIo [paBI'Ina Jlonura.us.
2 ceruecrp

Tema <lzlnrefparrbr): BbrqucJrurb r.rHTerpanH;uafi'ru nJIoIrIaAb $rarypsr u o6r€u reJla BpalIIeHHt'

Terrr a <[u$ S epenqua[bHble ypaBHeHI'Iq ) : pelxeg He pa3rI'IrIHbIx suaos AY.
(DoHa oueHoqHbrx cpeAcrB 1.nfl rrpoBe.{eHl4fl arrecralluu ypoBHt c(poprrauponaHHocrl4

KoMrrereHrlufi o6y.raroult4xcs tro Ar.rcllr4Irrnue oQopMJl"uerct orAeJIbHbIM AoKyMeHToM.

T.YIIEEHO.MBTOA}IIIECKOE II I,IHOOPMAUI4OHHOE OEECTIEqEHI{E

AI,ICqUIIJII,IHbI

7. 1. Kuuroo6ecneqenHocrb

HanN,teHosaHue rlrreparypbl: aBTop, Ha3BaHI,Ie,

BI,IA I,I3AaHI4f, , Id3AaTeJIbCTBO

foa
fi3I].AHV[

KHHf OOEECIIEI{EHHOCTb

Korr{ecrno 3K3eMnr{poB
usJouuirn 6u6ruaorexe BnfV s

coorBercrBlur c @fOC BO

Hzuruqlte n snexrpouHoi
6n6ruotexe BlfV

l 2 3 4

OcHonsas nareparypa

I.3aAa,{u}t lo ancurefi MareMarI,IKe: Yqe6uoe
noco6ue / B.C. lUunaqen. - l0-e r43A., crep, -
M.: HhU I,IHOPA-M, 2015. - 304 c.:60x90
l/16. - (Burcuree o6paronauue). ISBN 978-5-
l 6-0 l 007 r -5.

20t5 http ://www. studentlibrary.ru,&o
ok/ISBN9 7 8 5 922 1 09 7 9 6 .html

2.Bucruas MareMarr.rKa. Torra I [3rexrpouurtft
pecypc] : yu. loco6ne / H.H. Jlo6xona, IO.,{.
Maxcnuoa, IO.A. Xsaroa.- M.: flpocnexr,
201 5. - IS8N9785392t2t625

2015 http ://www. studentl ibrary. ru,/bo

ok/ISBN97 8 5 392 l2l 625 .html

3. O6H ruoseurnre an$$epeHrrururbHble
ypaBHeHur. Teoprar r4 rrprlJroxeHut

[3nexrponulrft pecypc]: yre6. noco6ue / B.B.

,{y6poncru.rfi, C.H. Ka.qqeHro, B.B.
fiy6poncxufi. - M.: OJIHHTA,2015. - 180 c. -
rsBN 978-5-97 65-2t97 -l

20t5 http ://www. studentl ibrary.ru/bo
ok/ISBN97S 5 97 652197 | .html

.IlonoluureruHa{ Jrr.rreparypa

LBsrcuraq MareMaruKa B rrpr.rMepax r,r 3aAaqax

[3nerrpoHHnfi pecypc] : yue6uoe uoco6ne
.lnr By3oB. B 3 r.: T. I / B.A. r{epuenxo. - 2-e
u:A., nepepa6. It [on. - Cn6. : llolurexunxa,
20 l l/rsBN978-5-7325-0986-l I

20t1 http ://www. studentl ibrary.ru/bo
ok/ISBN9785 73250986 I I .html

2. Brtcruar MareMaruKa. Pyronoacroo x
peueHuto saaaq. t{.2. [3rexrpoHHu[ pecypc]
/ Jlyury K. H., Marapos E. B. - M.:
Oh3MATJIHT.2009. - 384 c. - ISBN 978-5-
922t-0756-3

2009 http://e.lib.vlsu.ru : 80,4randle/ I 2

3456789t3587/tSBN
9785998404665.htm1

t2



7.2, IlepuoAr.rrrecKlre lr3Aanufl

L Vcuexu MareMarr4rrecKux HayK, xypHaII PAH (xopuyc 3, ayu.4I4)

7.3. llurepHer-pecypcbl

l. http://window.edu.ru/
2. hJlp ://tylr,w.expq4enja.rh/
3. http://allmath.com/

8. MATEPI,IAJIbHO-TEXHI,IqECKOD OEECTIETIEHI'IE AI4 CIIUIIJIUHbI

,{nr peann3aqr,ru Aaunofi AucUrd[JrLrHbI..LIMeIorcs clreuuuulbHble rloMelrleHufl I.Irfl rIpoBeAeHI'It

saHsrufi neKlllroHHoro H rlpaKTr4qecKofo rr4rra, rpy[noBbx vt vIHAuBuAyaJIbHbIx xoucylmaqnfi,
reKy[Iero KoHTponfl u upoueNyro.ruofi arrecralluu. IlpartuuecKlle pa6ortt rpoBoAsrcfl B

aa6oparopnrx c uc[oJrb3oBaHueM MynbruMeAuftnrx cpeAcrB (ayn.230-3, ayn. 405-3).

Ilepeueur ucnonmyeMoro JruueH3r4oHHoro uporpaMMHoro o6ecneqeH[t:
l. Microsoft Excel
2. Maple
3. MathCad

l3



Pa6ouyro uporpal\,IMy cocraBuJl AoueHT llpoxopoaa T.B'

Peqenseur (upe,tcranurelr pa6orolate[s):
3auecrurelb rJIaBHoro I{HXeHepa no noAroroBKe npol'I3Bo

"BraAuunpcrufi gaeoa " 3lerrpoupu6op" 3afiuen Iv{.K

flporparr,fiua paccMorpeHa u oAo6peHa Ha 3aceAaHI'IH

flpotoror Ns la or26.Q8.2019 roaa ,e

3aneaynurrafi xa$e.upofi Bypxon B.[.

xaOeapu OAUII

(noanlrcr)

pa6oqa"s [porprryMa paccMorpeHa u oAo6peHa Ha 3aceAaHrrr{ y.re6uo-ureroAl,trrgcKoE" xol'tl'tccun

HaIIpaBneHns 1 1 .03.03 KoucrpptpoBaHl,Ie u TexHoJIorI'Is sneKTpoHHbIx

llporoxor Ns I ot 30.08.2019 roaa
llpeace.uarerlb KoMIIccutI: 3aB. raQegpofi Cyuxona JI.T.
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