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1. UEJTI4 OCBOEH tLfl IVtU\nIIJII,IHrrr

I-{eru ocnoeHr4r Ar.rcuunJrrlHbr' (Anre6pa pr

u Q oprr.rr.rpo B aHr.r e [paKTr.rqecKHX H aBbrKoB

3alaqu:
- u3yrII4Tb ocHoBHbIe rroJroxeHr,rr ruaneftuoft ame6prr v aHurrrrv.rrecxofir reoMerpr4r4;
- Hayqr,rTbcfl npI,IMeHflTb u3yr{eHHble MeToAbr Anf, peueHr{{ [pI,IKJIaAHbIX 3aAaLL.

2. MECTO AI{CIII4TIJIPIHI,I B CTPYKTYPE OTION BO
lncqnuuua <Anre6pa u reoMerprz.s) orHocr.rrcfl K 6atosoft -tacrar yver6uoro ilraHa.

flpepexnu:r.rrbr Ar4crlrarrJrr,rHbr: r[cqpr[Jrr,rHa onr4paerc.f, Ha 3HaHr4.r{ npe,(Meron ocnosnoft
rporpaMMbr cpeAHero (nonuoro) o6utero o6patonauur: a-ure6pa, feoMelprlr.

OOP43OBA'ICJIbHOI,I

fI JI AHI,IP yE M bIE P E :f y JIb T AT bI O Eyrr E FI I4tI fI O AlI C r(I4rI{I4H E
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Cogepxaurre Jrercrlr{oHHbrx 3aHsrrrfi ro Arrcuu[JruH e

CEMECTP 1

PasAer 1. Marpuqu, olpeAerr4renu.
Tema 1. Marpuqsr. Onepaquu rr cBoficrBa.
onpege.leHr4e Marpr4ubr. ocHoBHbre BrrA6r Marpr{q. leficrnur- o ryrarprrllaMrr:

Tetta 2. cacrelt,r nr.rHeftHbrx ypaBHeHr.rfi MaJrbrx .nopsAKoB. flpaurzlo Kpauepa.
olno ypaBHeHI4e c OAHLIM HeI'I3BecrHbru. oAno ypanHenue o ,urryM.f, H(3r23 rec:rHbrMpr. CvcreM s 2x2

u 3x3. oupe4erurenr{ Erropofo r,r rperbero ropf,AKoB. Ipinuro Kpauepa.
Terrla 3. Onpe4elzreJru r{ prx cnoftcrea.



Alre6pazuecKue AoIronHeHIds Id N,{}rHoprr. PasroxreHr{e orpeAenr4Tenlr lro crppKe uru clor6uy.
Csoficrsa rupenelurelefi. BrF{I,IcreHue onpeAelurereli Bbro[rrx n rpoanoul. (Jnpe/]erurelr
npou3BeAeHr4q Marpr.ru. Onpe4enurelr BalrAepMoHAa.

Terr,ta 4. O6paruar Marplrqa, Paur uarpuqrr,
Henupoxr4eHHa.s Marprrua Amopulu Haxo:KAeHu.f, o6larHoft Mur.puqbr.

Ceoiicrsa o6paruoii MarpI{IIbI. ypanueuufri. 3reneHrupr"tej npeo6pasoBaHr4t
Marpr.ru. Paul uarpurlrbr u efe Bbrrr Jrsrour{x Mr4 HopoB,

Pa3lel 2. Cucrt . Mero4u peureHr.rs. ly'croslae cyurecrr]oB altfl. pemeHufl.
Tenra l. Cucrev Vcrosus cyuecrBoBrrHus preureHrar.
Cucrenru lzue crHalil, HecoBMecrHaJ{, orp

oAHOpOAHar, HeoAHopo4nar). Marpuvuar $oprraa 3arrucu cr4crer,
3KsusareurHble cllcrevrr. 3renaeHTapHbre upeo6pasonaHr.rr ctrcreMbr. Teope

Tewa2. MeroA faycca.
flprn'rofi xoA MeroAafaycca: [pI4Be,{eHI{e cvcreMbr K cryneHrrirroMy (n uacrnocTr4, Tpeyronruorr.ry)

suAY. O6parrrufi xoA MeroAa faycca. Cno6o4uue r rJraBHbre Herr3Beoumrc. O6uree r .raci"oe DeueHrzfl
CI4CTEMbI.

Terua 3. Peureuu Qropuylu Kpsryrepa.
Henupoxt4euHa. c n Herr3BecTHbrMr4. Nlld:rpr.r,rnufi cuoCod

pemeHI4q. flpuuepu 4: ilopqAKOB. (Dgpuynu Kp{r,,repa.
Tevra 4, O4uopo eunfi.
CosNaecrHocrb ctrHopo4uofi cucrenu runefiubrx ypa.BHeHuit.'fpuuuastbHoe peuerlue. lleo6xoAr{Morl

14 AocraroqHoe ycnoBlze Int cyuecrBoBaHu.f, HeHy.rreBbrx perueuufi oAHOpoAHofi culcrelru lnsefinux
ypanueuufi.

Pa:Aer 3, Berropnaa anre6pa.
Tervra L feotrerpuqecKr,re BeKTopbr.
Onpe4eleuue rleKTopa, .{luua BeKTopa. E

BeKroprr. KoullauapHbre BeKToplr. JluuefiHbre one
!exaprona cvcreMa KoopAr4Har. Koop4unaru
Haupan:rrrcu ne Kocrr Hycu. JIuHefi Hrre onep a\krt H

Tevra 2. Crzurlpnoe [por43BeAeHr.re BeKTopoB,
Olpe4eleuue cKtlJltpHofo npov3Be.{eHI4r" )Boftcrsa oKaJrrpr{oro [por43Bea"]tru". BupaxreurEe

cKantpHoro []poI43BeAe:HI{t qepe3 KoopAI,IHaTrt. Hero fopble Ilpunoxenrh s cKa.[spHolo lplrusneneril4tr (yro1
Me)KAy BeKropaMu, tIpoeKIIIlt BeKTopa Ha 3aIaHHoe H rrrpaBnenue, pa6ora rooro.trHHofi cdnrr)"

Tevra 3, Bexropuoe npor.r3BeleHpre BeKTopoB.
flpanue u JreBEre rpofixz. Onpe4eleuue

npor43BeAeHrat. BrrpalKeHtre BeKTopHoro [por43Bel
BeKropHofo [por{3Be,AeHr.rf, (ycrauonrteuue Kon
ttapanr enofpaMMa r4 TpeyronbHr.rxa).

Tenra 4. Cueuranmoe [por43Be.ueHr4e .[pex BeKT
Onpe4eneur4e cr\,re[raHHoro npoll3BeAeHu.s, e

npou3BeAeHur. Bupax(eHr4e cMerlraHHoro [poI,r3BeA
cMeuraHHoro npor{3Be1ieHvrfl (onpe4elenze 83arr
ycraHoBneHr.re KoMrrJraHapHocTr,r BeKTOpOB, OrrpeAe
nzpalru4u).

Pa:Ael 4. Iluseituste rpocrpaHcrBa.
Tenaa l. OnpeAeleune luneftHoro npocrpaHcrBa.
onpeAe.neuue rpruefiuoro npocrpaHcrBa. Arcu.uu runefrn'ro

cJIo)I(eHLIq, aKclIoMbI otlepaulIlr yMHoxeHI,It, aKcIroMbI, cBt3brBalompre
llpauepu lunefi nrx npocrpaHcrB.

T ewa 2. Basuc lprnefi noro lpocrpaHcrsa. pa3raepHocrr,.



Jlutteians xotu6zuaqnq BeKTopoB, Basuc" Pasuepnocrr m.rneftnofo rrpocrparF{crBa. OdnosHrre ,aoournr.
flpeo6pa:oBaHl'Ie 6azurca. Marpuqa repexoAa. Csssr ruexAy KooplllrHaraMr4 BeKropa B pasHbrx 6asucax.

I en,ta 3. Ilo4upocrpaHcrBa lauefinoro npocrpaucrBa.

xar luuefiualr o6oloqra cl4creMbl BeKTopoB. Patuepu,ocrb [ollpocrpaHcrBa. 3a4auue rloAnpoctpaHcrBa c
rIoMoIIIbIo cl4creMbl JxI4HefiHbIX oAHopoAHbIX ypaBH Huft. <DyH.4a.MelltraJrbHafl cucreMa pe1reHufi. O6rUee
perxeHr.re cucleMbr lr.ruefi nux oAHopoAHblx ypanueuuin,

Pa:Iel 5. EsxruloBbr rrpocrpaHcrBa.
Terlla I . Cra;upuoe [por{3BeAeHr{e.

Onpe4ereune
Hepaneucrno

T etta 2. oproronam,Hocrb BeKTopoB. opr:onopnrrrpoBaHHbre 6a.gncu.

cxalrpuoe [por43BereHrle B oproHopMr.rpoBaHHoM 6azuce, HopMa ]BeKTopa n yr.on
flpoqecc oproroHiuru3auuIa fpanra-[lrvru4ra.

Pa:len 6. Jlzneiinue oreparopbr.
Tevra L oupe4erenne ryrnefiHoro oleparopa, ocHoBnrre csofic:r'Ba.
onpeAeneuue oleparopa, 4eftcrByroulero n nuuefinoM rrpocrpaHcrB,e. Orrpe4Qleuue lznefinoro

orreparopa. Ilpzlreprr nranefinrrx oleparopoB. Marpuua lnnefiuor.o orreoaroDa rB AarrHoM (iazuce.
B:afl Har\ luneftnsrur4 orreparoparrau, Ilpe
rrrry 6a:ucy.
T el..r.a 2. Co6creeHubre 3HaqeHpr s. u cet6c,r
Y q 

^ 
o --o^trnmr:rr^nvrtii

fleilunut ua4luueftusrMr4 orreparoparrau, Ilpe opa [pH nepexoAe
K HoBoMy Oa3x{cv.

Xapaxrepucrnqecrufi MHofoqJIeH JIHHgre'uru u'cpilrupa. \r'p€AsJleHJ.ns uouclqeHHofo 3IraLIeHHe
lzueftuoro oileparopa. Onpe4eneuze co6crseHHoro BieKTopa rnnefinoro oileparopa. Cj<enra. Haxo)r(AeHr4rr
c o 6 crs eH Hr,rx BeKTopo ta, r{u aro ua-l v3 arJarfl, rua lrefi uoro onepaTop a.

Teva 3 Jluuefinue oneparopbl, 4eftcrnyrourl,Ie B eBKJTHAoBoM n]pocrpaHc'rBe.
Oprorouallsufi luuefinrrfi oneparop. Oproroua:lbHar Marpurqa. Carr.roconprxiHustiz riuuefrwsia
lop. CvurrlerpHrlecKafl Marpl{ua. Cso.ftcrna caMoconncrrceHHoro iorrenaronnoIIeparop. cvurr.lerpuqecKafl Marpr{qa. cso.ftcrsa caMoconpqxeHHofo olreparopa,

Pa:.qen 7 . BvtmueitHbre r4 KBaAparr,rquue $opurr.
Tenaa L BulznefiHue Qopuu.
OnpegereHue lwluuefiHoft $opuu" llpzrraepu 6nmluefiHrx Qopu. Nzlarpuqa 6uiuuefisoit $oprr.lrr.

[lpeo6pa:oBal{I4e MarpI{IIbI 6Ialuneftuofi (fopnarr [plr repexoAe K rroBoNry 6azncy. (JutrnrerpurrecKr4e
6zlzsefisue $opurr.

T eva 2. Kna4paluvnue $optru,

6zlzsefisue $opurr.

Onpe4eleuue rcna4paruuuofi $oprrarr" Marpuqa xna4paruuurofi ce.
(LrrerbH:aq olpe,AeneHHocrb KBaAparr.rrruofi Qoprrarr. Kpzrepwit Cu vI
truqsofi Qopur,r. Ilpuae4enne KBarpalzqnoil $oprr,ru oproroH l(
aqecKoMy suAy. Hopualsnrrft suA KBaAparr.rquofi r[oprrlrr. 3zrxou zne

flo,roNurerbH:aq olpe,AeJreHHocrb KBaAparu.ruofi Soprrarr. Kpzrepuri cu uI\
xna4paruuuorui Qopur,r. Ilpuae4enne KBarpaTzqnoil $oprr,ru oproroH l(
KaHOHr.rqecKoMy Br{Ay. Hopualsnrrft nu4 KBaAparr.rquofi r[oprvlbr. 3zrxou zne

CEMECTP 2

Pa:.qen 8. AuzururuqecKar reoMerprzfl Ha rrJrocKocrr.r.

Terraa I " Cucrelra Koop,4r.rHar Ha uJlocKocrr{.
flplvoyronbHas cucreMa KoopAlrHar Ha rrJlocrKocrr,r. flortlrpna.ir cr4crTeMa Koop.qvHar. OcuogHlrr:

rlpl4noxeHl{f, MeroAa K,ooPII{Hilr Ha IITOCKOCTT4: paccrorHlre MexAy IByM-s rorrKa\4r4, ,4pneHrde oltpe3Ka l:}

AaHHoM orHoIrteHI4I4, nJIoIrIaAb rpeyfonbHut<a. Jluttuu Ha llnocKocru. lllapanaelprirrecKoe ]lranneHue rrkrH1Lr.
Tewa2. flp.anrar Ha rrJrocKocrpr.

O6rqee ypaBHel{ue npruofi Ha rlJlocKocrr{. Berrop, repneHArrKyrxpuufr np4lurofi. ypanneuze
nprnaofi no AByM TollKaM' flapanaerpuqecKoe ypaBrreHr.re npruofi. YpanueHue npllaofi c yr.rroBbrM



Ko3O0I'IqueHToM. Yp,anHenue npxuofi B orpe3Kax. Hopnaan Hcle ypaBFreHr4e u$rrr,rofi. IleazNanoe
pacrloJloxeHl4e AByx nptMbIX Ha [JIocKocrI4. PaccrosHue orroqKrz ,]Io lpxuoftl fl<llyulrocrocrr.r,
3aAaBaeMbre npruoft.

Terraa 3. Kpunrre Broporo troprAKa.
Kasouuqecxoe ypaBHeHue oKpyxHocrBr. 3,nluuc. Gronycr,r Paoc,ro.f,Hrae MeN4y rfoNycavu.

KaHosuqecKoe ypaBHeHHe 3JIJII{rca. Bomruas 14 MaJrafl noJryocr4. Iiorr,rilas vr Manas. och. Ifenrp 3,lrJrr4rrca.
Bepmuurr 3JTJII'{ilca. 3tccqeurpucurer LI AI,IpeKrpHcbI g.rrJrl{trca. 3rcqeHrpr4cr4're:r KaK Mepa cxarr4r{ uururnca.
funep6ola' ooxycu' Paccroqnue Mex,qy Qoxycarran. Ka.uoHu.recKoe ypaBr{qHr..re runep6orsr.
neficrnureJlbllat v MHI4Mas nonyocu. {eficrnzreJrbHa.s u MHr.rMas ,oc]a. J3eprri,rauu runep6olr-r.
3xcuesrpucurer u .4I'IpeKTpI4cbI runep6olu. Acnunrorsr rurrep(lorr,r. PanuocropqHHss runep6ona.
3rccqeurpz ooxyc. f]zperrpHca. Beplrni,ra rapa6orur. ocs
napa6olu. rp lapa6olr,l.

Terl{ v,fla-L.

flpeo6pa:oBaHl'Ie o4Hofi rlpsMoyronsnofi cucreMbr Koop,Ar{Frar n Apyryro. Ilapa:Jrrenr,ur,rfi nepeuoc
ocefi xoopAl{Har. Cs.s:}r MexAy crapbrMr,r r.r HoBbrMr.tr Kooprr4Haranu. flonopor ocefi f,oopgrrrur. Cnq:r
M e )r(Ay cTapbrMr{ Lr H oBbrMII KO OpAr,rH aTaMI,r,

Teua 5. O6qee ypaBHeHrre Kpr4Br,x BToporo rroprAKa.
BupoN4euur,re Kpr,rBbre BTopofo flopsrKa HenupoN4eHgbre KpvBbr

flpune4euue rpanoft BToporo lopqrKa K KafroHrrqecKor\{y BrrAy c rroMorr{bro npeo6pz
Telra (j. llpulteuenple KBaAparl4qHbrx Soprnr n leopr4rr Kpr{Bbrx BToporo

ypaBHeHI'It xprlnofi BToporo [opsAKa K KaHOHLIqecKoMy BHAy c rroMorrlbro reopr4r4 xna4pa,i1raurrsrx $opr,a.

PasAer 9, AualuruqecKa.rr reoMerpurr B npocrpa,HcrBe.

Terraa L Ypanuenae [nocKocrr.r B rrpocrpaHcrBe.
O6rqee ypaBHeHIze IIJIocKocrI,I. I{oprr.rarb rrJlocKocrr.{. Pacrronoxeuue roqgrK orHocr^ 'l.eJrbHo

IIJIocKocra, Llacrnr,re cnyqav pacflonoxeHr4.s nJrocKocrrr, Ypanur:Hrzr K lopAr4Harl{brx n1ocxoclerl"
Vpanueuze IIJrocKocrI{ B orpe3Kax, HopvranrHoe ypaBHa"ra ,rro"Kocrr4. Hoprr,rzpyrorqufi unoxr4reJrF,.
Paccro.f,Hl'Ie or roqKLI Ao tlJlocKocrz. YpanHeHr.re lJrocKocrr{, rtpoxolgrueft ueper rpr4 l]orr6u. B3aur1rsor:
pacnonoxeHr{e [nocKocrefi" Vrol Mexly Ar]yMr nnoc

Teua2, VpanHenue upxuofi B [pocrpaHcrBe.
KauoHu.recKoe ypaBHeHne rtpqMoft . l1anpannr

npruofi. llp.arraar KaK rrvrHvrs. flepeceqeHr,rr AByx n
npxvrofi. BsazNaHoe pacnoJrolreHrre npqMbx. Vro
rpoxo4rrqefi qepe3 ,ABe roqKr.r. Koruuauapnu
Cxp erqzn arorurdec{ rrprMlre " Paccrosult e Me)KAy cKpe

Teva 3. flpruar u flnocKocrb B npocrpaHcrBe.
BsazNaHoe pacnono)KeHr{e npf,Mofi u ulocr

rrJ'rocKocrr4. HaxoN4euue npoeKrII,ILr roqKl4 r{a rrJIocK
Mex(Ay npruofi 14 urocKocrbro.

T erv.a 4. flonepxuocrr4 Broporo ropqllKa,
BupoN,4euHbre roBepxHocrr.r BTopoto noprAK

KanoszqecKr,re ypaBHeHprs grrr.rrcor,rAa. oAuononocr
KOHyCa BTOpO|O [oprAKa, 3llr4[Tr4qecKoro
3JIJIIrrITI4qecKoI'o upInI4HApa, runep6oluqecKofo qHnLIH/Ipa, uapaSolz.recKofo q\rnqrlApa.

Pasler I 0. Anre6pauqecKr4e crpyKTyprl.
Telra 1. MHoNecrea.



Muoxecrso, rycroe MHo)I(ecrBo. florusoxecrBo. Ouepaquu o6re4nuenuf,, nepepeqelzrfl,pa3Hocrr4
(Aonolueuur), 4er<aproBa rIpoI,I3BeAeHI{t. Oro6paxreru4e MHoxecr.Ba n MHoNie()TBo. Bueirqus. KoNrrosuun.fl
oro6panenuft. Accoquarl4BHocrb KoMrro3r{tlt4ra. O6paruoe oro6parxenue. Morquoclb Mrrox(ecrBa. Cqeruue
MHo)r(ecrBa. Teopetra l(aHropa o MHoxecrBe Bcex rroAMHoxecrB.

T eua 2. Anre6pazuecKue crrcreMbr.

onepaquu Ha MHoxecrBe. Accoquarr,rBHbre v KoMMyrarr4BHbre
(uefirpurHuii) sleltetm. lloryrpynna. MonoA. O6panuufi oJreMenm. O6parrrrrarrfi
MHO)KECTBC.

Terr,ta 3. fnvnnu.
Onpe4e:reurre rpyrrflbr. A6eresa rpyrna. Ilprnuepu rpyrr.

Ilopxgox rpynrrbr. Ilo4rpynna. I_{uuzuecxar rpynra, fpylrra
IIpaBr4nbHof o'rpeyf onb Hu Ka.

Telra 4. Kolrua. rroJrr.

oileparrluu. E21asuqsufi

ereuei+r. OrHoruesue na

I{erar orerreHb 
?.reMeHra 

rpynrrE,r.

rroAcraHOBoK. fqylna cunauerpuft

Onpe4eneuue KonbIIa. Ilpulrepu Koneu. Kolrqo KJraoooB Br;rqeroB. lelure6 Hynfl.
Hzrlnorenrssrfi srelrenr. O6parr.rMbre gJreMeH,rbr K()nbrla. Orrper4erenue uorq. tlo4rfone. pacurupeuue

nols. flole F:oMrIJIeKcHbIX qucer. feouerputrecKar lr{HTeplperaqux, Onetr\ar\ufl, conph-xenu.fl. Peurenrae
.runefiurrx H KBaAparHr,rx ypaBHeHr,tfi s rroJre KoMrrJreKc,r{brx trhcer,

Cogepxauue rrpa]KTrrqecKrlx raHqrufi rro Ar{cqu[.rrrrHe

CEMECTP I
PasAel L Marpuqu, onpeAenlrreJrrr.
Tenaa L Marpuqu. Onepaqzu u csoficrsa.
[eftcrnun c MarpI,IIIaMI4: cJIoxeHue, yMHoxeHI4e Ha qprcJro, Tparrc]rroHr4poB4Hr4e, yMHo)KeHr.re

MarpHrI. MarpuvHufi N{uoro.ureu.
Tetta2. Peuresue cl{creM rttaueftnrx ypanneuuft MaJrbrx nopiilAKots rro ilpaBnJry Kpplrepa.
Telra 3. Brnuclesae olpeAenureleft.
Teua 4. Brruuclenue o6paruofi Martr)r.rrlbr. Peureuue Marpx4r{HbD< ypanuenufi.

Par4el 2. Cucrexral rulnefturx ypanneuuft, Meronnr perxeHvq. Iy'orosue cytr1ecrBoBaHrzlf, peilreHu.fl.
f,'

Teua L Peruesue CJIAy MaJIrIX noptAKoB Marpr4qHr,rM cnoco6orra. Cos ecrulre rr HecoRMecrHbre
cr4creMbr lunefinrrx ypanueuufi .

Tewa2. Peureuue CJIAy Mero,rroM faycca.

Pasler 3. Bexropuax anre6pa.
T er.r'a 2. Cralxpnoe rpor43BeAeHlr e.
Tevra 3. Berropuoe lpor.r3Be.qeHue.
Teua 3. Clreruauuoe npor{sBeAeHae.

Pa:len 4. JIusei\vbre npocrpaHcrBa.
Terraa I. Oupe4elenue lnneftHofo rpocrpaHcrB€l.
T ernra 2. Easuc manefi uoro [pocrpaHcrsa. pa3raepHocrb.

Teua 3. flo4npocrpaHcrBa maneftnoro rpocrpaHcrBa.

PasAer 5. EsrcrzAoBbr rrpocrpaHcrBa.
Tenra I. Cralrpnoe nporr3BeleHr4e.
Teua 2. oprorouarbHocrb BeKTopoB. opronoplrupoBaHHbre 6a:rh crr.

Pasrer 6. Ih.trefinue oneparopbr.
Ter'ra l. Onpe4elenze nuuefiHoro oleparopa, Marpuqa runeilFroro oneparopa.
Teva2. Co6crseHHble 3HaqeHI,Is u co6crneHHbre BeKTopbr nunefinoro crleparopa.

PasAer'7 . ButmuefrHbre v KBaAparr,rqnrre @oplru.



Tenaa l. Euluueftuue $oplmr.
T eva 2. KsaAparu.{uue tboprrau.

CEMIICTP 2

PasAer 8. AsuuruqecKar reoMerprdfl Ha fiJrocKocrr.r.
Tena 1. Cucleua KoopAr,rHar Ha rrJrocKocrr4.
Teva2. YpanHeuue np.auofi Ha rrJrocKocr,r{.
Telra 3. Kpunue Broporo ropsrKa.
Terr,ra 4. flpeo6pasoBaHr.re cr{creMbr r(oopAr{Har,
Terr,ta 5. O6utee ypanHeHr.re Kpr.rBbrx Broporo noprlKa.
Tervra 6, flpuueneupre KBaAparr.rqHbrx Soprur B Teopprr4 KprdBhrx B.roporo ropqAKa.

Parle, 9. AsaluruqecKaq reoMerprrr B rrpocrpaHcrBe.
Tepra l. Ypanueuue rrJrocKocrlr B rrpocrpaHcrBe.
Telr'a2. Vpanueuue npxnaofi B upoc,rpaHcrBe.
Teua 3. flprual z rrJrocKocrb B rrpocrpaHcrBe"
Terr,ra 4. flonepxuocrr,r Broporo noprrKa.

PasAer I 0. Anre6pauqecKr,re crpyKTypbr.
Tervra 1. MHoNecrsa.
T errra 2. Anre6pazuecKr.re crrcreMbr.
Telra 3. fpynuu.
Terrra 4. Kolua. rroJu,

5. OEPA3OBATEJIbHbIE TEXIIOJIOII,IN4
B [peloAaBaHIII,I AI{cuuIIJIHHrI <Anre6pa il reor\4erpun)) uclro.rrbsyrorci pznHoo6pa:nrre

o6paronareJlblllle rexHoJIofI,II,I KaK TpaAI{uI{oHHbIe, TurK I,I c npr.IMeIIeHr,IeM aKTprBlJbx r4t HH,repaKT,lIBHbD(
MeroAoB o6yveuzr.

AxrusHrre H r.rH'repaKTr,rBHbre MeroAbr o6y.reuul:
r{HrepaKTrrBHbre JreKrluu (no nceu revau).

6. OIIEHOTIHbIE CPEACTB A TJIfl TEKYIUETO KO]HITPOJIfl Y(3fIIITiAEMOC'II4,
IIP o ME]Kvr otrH O IZ,tr rB ct rAIIIII4 tro I4T o r-AM o c B O Etrl4t{ AI,I (lqu[ JIl.{I{bI I,I

YI{EEHO-METOAI4TIECKOE OEECIEIIEHI4II CAMOCTO.STEIJIrHoTI panclrrr
cTyAEHTOB

Texryqufi KoHrpoJrb ycrreBaeluocrrr
B onpocur rc p efi runr-KoHTpoJrro sH a Hr,rfi c.ryllerrro 8,.

Oeuecrp 1.
Pefiruur-xourponr J\bl
Marpzqrr' [eficrnur HaA MarpI4IIaM14. Brrqracrenue 3HaqeHaq MarpvrrHoro lvrHor,orrJreHa.
Muuoprt u w:u.elpaurlecKlle AonoJIHeHr4s. PagrclNeuae olpe,AeJrr,rreJrr rro crpoKe ralr.r cron6qy.
flpanurro Kpanrepa.
HenrrpoN4eHHai[ Ma'rp'rla. o6parnar Marpr{qa. perueHze Merrpr4 LrHbrx ypannernufi .

Pefirlrur-xourpo.ls J\b2
Ycrosn.s coBMecrHocrr.r H HecoBMect.Hocrr{ CJIhy.
Peurenue CJIAY MeroAoM faycca.
floH.srue BeKropa. KoopAraHarbr BeKT.opa.
Crzutrpuoe rrpoI'I3Bereuue. BexropHoe npou3BereHr,re. Cueuranuge rp,gs3ssoeHrzef



Pefiruur-rcoHrponr J\b3
JIaHefiHaq 3aBu cl4Mocrr z rzueftHarr He3aBr{cl,rMocrb cr,rc'relvrbr nel(Top,oll.
Ba:nc. Fa:uepuocrr lusefiuoro npocrpar{crBa.
flp eo 6p a: oB aHue 6 aznca. Marprzqa r epexoAa. c sssr Me)r(ry KO op,qr{H araMr4
6azucetx.

Jluuefiuufi oreparop. Marpuqa lprneftnoro oneparopa.

BeKTOpa B pa3Hbrx

Cenlecrp 2.
Pefirunr-rcoHrpolr Nl
PaccroqHue MelKAy AByM.s ror{KaMH, ,{eneuue orpe3Ka B rar{Hor{
Pa:lu.urue Br,r!,br ypanueHuft npxuofi Ha rrnocKocr,r.r.
Paccrosuue olroqKr.r 4o npruofi. B:auuHoe pac[onoxeHr,re rp,rMbrx Har

I{puarre BToporo nopsAKa: oJrJrtr{lc, runep6ola, napa6ota.

OTHOIIICHI,Iil.

TIJIOCKOCTla.

Pefirunr-xourpo;rr J\b2
Paslu'tulte BI4ArI ypanneurafi IrJrocKocrr.,r B npocrpaHcrne. Hopvtiurb rrJrocKoc'rt4.
Paccro.snue or roqKr.I .4o rrJrocKocru, Braunanoe paclono)Kerrue nrocxoc,refi.
flpxrr,rar B [poclrpaHcrne. KaHoHr4rrecKrre ypaBHeHr4q. Haupauxrorqnft BeKTop.
flprvraa KaK Ju4r{prfl rrepecerreHrrr AByx uocrocrefi.
HaxoN4euue roqKr4 nepecer{eHl,Ir nprruofi pI rnocKocrt4.

PeiirzHr-rourponn J\b3
Msoxecrno. llo4unoxecrBo. Onepequu Har Mr{oxecrBaMrr. MrlulHocu, MHO)Kecrr}a.
Anre6pazuecKr.re crrcreMbr. Onepaqlru Ha MHoxecrne. florylpyilra. IVlouoztr.
fpynta [oAcrarroBoK.
I(onrqa KJlaccotr BblrrcroB.
flole xounJreKcHbrx qlrcer.

Irp orrrexyroqHaq arrecrarlrrg rro HToraM o cr! o eHrr j,r,/l:ucuurrJr

Ilonpocu K 3K3aMeHy
Cetrecrp 1.

HIrI

Onpeae vu HarMarpI,IqaMI4. Cnoficrea onepaqzft HaA Ma[pr4rlaMrr.
Oupe4e oficrsa onpe.4erulerefi.
O6parrr 6pa.ruofi Marpr.rrlbr.
PaHr uarpuqrt. 3lelteHTapHble upeo6paroBaHr.r.rr Marpvrlbr. Cnoco6u r:rbrqr4cJre6
f-rrn-o*nt r nrr'ai"" .---- Il---^^^Cacrelttt masefiHrx ypanneuufi. Kpurepnfi coBMecrHocrr4 cr{cl'eMrr r:nnefisr,x yrl;sHeuufi
cuoco6rr perueFrr,fl cJIAY: MeroA faycca, $opnnynu Kparraep L ryreroA oopat"b^l Marpr.rrlbr.
O4Hopo4Htre cr4creMbr luuefiurx ypanueuzfi
Bexroprr. Jlzuefi uue olepauurr HaA BeKToparrau. Koop.ut4r{arF,r neKTopi}.
Cxalrpuoe nporr3BeAeHrze.
B exropuoe npopr3Be.4enue. CueruaHHoe npor{3BrlAeHr,re.
Jluuefi uoe rpocrpaHcrso. Ea3zc. KoopArauaru.
flpeo6pasoBaHr{e KoopArrHar BeKropa upu repexoAe K HoEoMy lazucy.
flognpocrpaHcnBa lpruefi noro lpocrpaHcrBa.
Enxru4ono trpoorpaHcrno. HepaneHcrBo Kouru-.EynrKoBcKoro.
OproroualbHoc:f b BeKTopoB. OpronopuuponaHr+rrfi 6asuc.
Jluuefirrufi oreparop. Ma:rpuqa nranefinoro oneparopa.
flpeo6pa:oBaHr.re MarpLrrlbr oreparopa npr4 nepexo.{e K HoBoMy (i,azwcy"
fiefi.cre un na4 luuefi Hr,rMr.r otreparopaMv.
co6crseHnbre 3rraqeHl{s rz co6crneHH bre BeKTophr nunefi nor' on e paropa.
rluuefisrre oleparopbr, 4eft crnyrorlrze B eBKJrr.rAoBoM npocrpaHcrBe.
Euluueftuue u KBaAparrrqHbre Soprr,ru.



Boupoct l K 3arlery c ouenxofi
Cenrecrp 2.

flprnrar Ha flJlocKocru: o6qee ypaEHeHVe, ypaBHeHr{e c yfJ]oBbrrr,r rco:r$$raqraeHToM, ypaBHeHr{e
orpe3x:ax, HopMrilnbHoe ypaBHeHr.re. Paccroquue or lorrKu 4o lpruofi.
Bsauusoe pacnonoxeHr.re [psMbrx Ha rrJrocKoc,ru. Yrol Me)KIy rrpflMl,rMr..r.
O6uee ypaBHerrue xpznoft Bropofo nopf,AKa.
3r:runc. Kauon uqecKoe ypaBHeHue. OcHoeHbre xapaKTepn crr4xr4 .

f unep6ora. ItanosuqecKoe ypaBHenue. OcroBrrbre xapaKre pr4c'rr{Krr.
IIapa6o:ra. Kan,oszqecroe ypaBHeHile. OcHosHlre xapaKTep acrlrKr4.
fllocxocrr B rlpocrpaHcrne. HopuaJrb rrJrocKocru. Bsarar\,rHo,e paorroroxeHue uloQrocrefi,
Paccrossue olroqKl,I,IIo nJlocKocra,
flprnral B npocrpaHcrne. Haupauxrcrqufi BeKTop. Bgazusoe paonoJroxeHrrer nprr\4 brx.
Bsar.rN{Hoe pac[onoxeHr{e [prMofi u nlocrocrlr.
Onepaquz Ha MHoxecrne" flolyrpyrrfla. Heftrpurrutrfi greNdeHr. MoHou4.
O6parurraue 3JreMeHrbr. fpyunrr. A6enesH rpyrrnbr.
Komua. lelurelu Hynfl rr Hr,rJrbnoreHTHbre gJreMeHTbr.

flore. flole rconanJreKcHbrx qr4ceJr.

CaruocrorrreJrbuafl pa6ora c'ryAeHToB
ilaaaHus a.nq CPC.
Cenecrp l"

l . BruzcleHr4e onpeAe lrvrers. 4 nopr4xa.
2. Peuresue Marpr.rrrHbrx ypanueurafi .

3. Cuc:reua lunefinrx ypannenuft 3x3: npanu
4.VIccte[oBaHr.ire CJIAy Ha coBMeclHocrb rr p
5. Jlulueft:aas xov6unaurzr BeKropoB, Kol;ruue
6. CrzurrpHoe npor.r3BeAeHrre. Berropuoe npo
7. Onpe4eneuue lzuefiHofo trpocrpaHcrBa,
8, Jlunefinaq 3aBr,rcllMocm z rutrefiHa.s He3aBucr4 ocrb crrcr€Mbr BeKTopoB.

Marpr,rqa trepexo;1a. Csssr Mex/Iy B pa3Hbrx

1 l. Jlrauefiurtfi oueparop. Matpzqa rusefiHoro oneparopa. l[eficrr;:as Har,runefiilr,nrav oneparopaMr{.
12. flpeo6pa3oBaHlre Marpr4rlbr oneparopa rrpu flepexoAe K EroBoMy 6u,tu<:y.
13. co6crseHHbre 3HarreHur u co6crneuHbre Ber:Topu rnsefinoro oleparopa,
14. llpranegeHl4e KBaAparr,rqnoft Sop,rau K KaHorrvqecKoMy BaAy MeroAont Jlarpan>j:a.

Clervrecrp 2.
l. flprlura.a Ha rrJrocKocrn, vpanueHr.re trpsMofi ilo saAaHHr,rM sJreMeHTaM.
2.lTsruweHHoe ypaBHeHr{e Kpr.rBofi nroporo tr prAKa.
3. llpr4 seaeHl{e K KaI{oHLIqecKoMy BI4Ay o6ulero ypaBHeHrrs rcp ,ruofi BTOporo [oprrAKa.
4' Ypanueuue [.locKocrlr, npoxorsqefi qepe3 Tpu rorrKu. Paccr',,rsnrae or rorrKr{ Ao rrJrocKocrr4.
5, B sar'rNaHoe paorroJroxeHv e rrJrocKocrefi , vror rraexgy rrJrocKoqrsMr.r.
6. Cr<perquBaronlrlec.fl np-rrMr,re. PaccrosHue MexAy HrrMLr.
7. Haxox4eHple rorIKI4, ct4MMerpllquofi 4auuofi, oruocureJrbFro rrJrocKgc:fr4 t4Jrr4

8. I]anru4pr{qecKue noBepxHocrlr r{ KoHyc BTopofo rrop{AKa,
8. llonepxnocrrr BparqeHr4r.
9. O6uree ypaBHeHr4e rroBepxHocrr.r BToporo [op.f,,qKa.

(DonA orleHoqHbrx cpe.{crB Anq npoBeAeHr4s arrecrar\uu yp()BHt
o6yvaroquxc.fi ro ArrcuannrrHe o0opvnrercr orAenbHb,rrM AoKyMeHToM.

cSop,rraupssaunoprra rcovueleuqui.r



7 . YTIEEHO-METOII4TIECKOE I,I I4HOOPMAIII4OHHC)EI OE]ECII
llucuuIIJrtrrHbr

7.1. Itnnroo6ecueqenHocrb

IIEHI,IE

Har N.reHosauue nnreparypbr: aBrop,
Ha3BaH He, BT]A t43AaHUr, r43traTeJIbCTBO

HarngHe a elerrpolHofi
6zf.nvolere B,rf'/

OcHoeHaq nr4reparypa

KI{I,II-O OEIiCllEr{EHH

Korlr.Iecrso 3K3eM[JIrpoB
r3llaqrir e 6u6rr.rorere BnfV

rcoorBercrBr4lr c @I'CIC BO

1. ,rlrHeIHaq a,rle6pa n ala;.VTtqecKafl
reoMerpul. ilparrr,rxyv: Y're6uoe noco6ue /
A.C. Eopraxoncrcufi, A.B. IIaHre"rrees. - M.:
HI4U I4HOPA-M, 2015. - 352 c.:60x90 l/16,
- (Bsrcuee o6paronaHHe: Earalanpnar).
nepenrer) | sBt\J 978-5- I 6.-010206-l

2015

201'7

2.017

I4TCJ]bHA"'I JI

2,015 | | http://wwrV.studentlibraryju&Oekl
ml

m.com/catato
ucrl49489

2. OcHoeur rruefiHofi a.nre6pst n
aHiuu4ThqecKofi reouerpzu : Yqe6noe
noco6ne / IllepmHeo B.f. - M.:Hl{Il
I4HOPA-M, 2017. - 168 c.: 60x90 l/16. -
(B srcuree o6patonaHue : Eaxalaupua.r)
O6noNxa. KEC) ISBN 978-5-16-005479-'7

55849 |

3.3reveHru laueftnofi alre6pu: Yqe6.-
npaxr. noco6ue / O.B. Operurnua, H.Z.
Eprcoaa; Blaarrra. roc. yH-r urr,r. A. f. u H. f.
Crorerosurx. - Ehaqunanp : I4gA-so BlfY,
20\7. - 90 c. - ISBN 918-5-.9984-0780-2

http://e.l ip.vlsu.ru/bitstreami I 2

3 4 5 67 89 I 61 86 I 1 I 0 I 63 8.n df

l. AHrouoe 8.14., Jluuefiuarr alre6pa r.r

aHar fi rr4qecKafl reoMerpr4r. Onopuufi
KoHcneKr [3nerlponurr[ pecypc] : yve6.
noco6ne / 8.I4. Aurouon, M.B. Jlaryuona,
H.h. Jlo6roea, K).[. Marcarrloa, B.M.
Ceneuon, [O.A. Xnaros. - M. : flpocnerr,
20t5. - t44 c, - ISBN 978-5-392-t6893-4
2. J\uaeilr'at anrr:6pa B npr{Mepax r.r 3aAaqax:
Yqe6Hoe noco6ne / Eopraroncrufi A.C.,
ilaHrereee A.8., - 3-e uzp,., crep" - M.:HhI{
I'lH@PA-M, 2015. - 592 c.:60x90 l/16. -
(Brr cruee o6pasoeaH ae: Eaxzuranpuar) ISBN
978-5-16-010586-4

2015

7 .2. IlepuoArrrrecKrre u3AaHrrfl
l. Ycrexu MareMarr4qecKr4x HayK, )KypHaJr PAH (ropuyc 3, ayn. 414)

7.3. LlrrrepHer-pecypcbr
L http:i/window,edu.ru/
2. http://allmath.com/
3. http://lib.mexmat.ru/

8. MA:f EPI,IAJIbHO-TEXHI,IqE CKOI] OEECTIETIEHI4E AI4CI]I:I4IIJI}IHITI
fitt peatm3arlr,ru AaHHofi ArdcrlprrrJrr.rHbr r.rM

3aHsrLlfi. neKIILIOHHOfO TLrilA, 3aHsTufi [paKTI4rI
KOHCynbTaur{ft, TeKyrrtefo KoHTpOnr u lpoMex
caMocrorrenr,Hofi pa6orbr. Jlexquu npoBoArrcq B
pa6orbr rrpoBolrrc.fl B MynbrlrMeAufisoit na6
a crr o n*yrorcr n oM erq eH:as 6vdil,r oreKr,r B ll-y.

flepe.reur ucno.rrb3yeMoro JrrrqeH3r,roHHoro np
l. Microsoft Excel
2. Maple



(lpe4cranurerrl pa6oroAarers)

3ane4yroqufi xa(fe4poft <DAraII Eypxon 8.,.{.

llpelc e,q ar:eJrb KoMr4ccx,rur

Pa6ovyro rporpaMMy cocraBuJl cr. rpero.qaBareJrb xa$e4pu OATEII Epxona FJ[.I4.

PeuenseHr

' (rraeCro pa6orrr, Aol;
Ilporpaurraa paccMorpeua u oAo6peHa Ha 3ace1aHuar xa{e4pu

QII4O, noAnracr)

(OUO, no4nncr)
Pa6oqas [porpaMMa paccMorpeHa u o4o6peua Ha saceraHuu yue6uo-ruero4u KOMr4gCr4r'l
HanpaBneHu 02.03.03 <<Mareuatuqecxoe o6ecne.reHue r,r aAMr4Hr.rc,rp[poBaHue 14 HHbIX CIICTEM)

(OI4O, noqruco)



Pa6o.{as rporpaMMa o4o6peHa ua
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Pa6oqaq rporpaMMa oAo6pesa na
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Pa6o.rar rporpaMMa oAo6pesa na
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3aselyrourzfi xaOeapofi
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yue6nrd ro4

yve6urrft ro4

oT foAa

yue6urrfi ro4

ro.4a
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