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I .IIEJrr,r OCB OEHtrfl ilpru\r4rrJrrrHbl
I-{en.aruz o cB o eHrlq AHcrIrrnnI4HbI " Mareruarr,rKa" f, Br{roro, :

1. (DoprvrlrponaHl{e HaBbrKoB JlofrrqecKoro MbrrrrJreHr4,
2. (Dopnanponagl,Ie npaKTIrrrecKI4x HaBbrKoB r,rcrroJrb3onaHrzr MareMarlrr

Sopvryn.
3. flo4roronr<a n o6lacu4 rrocrpoeHufl. Lr r4crrorb3oBaHr4, pa3rnqHbrx Mar(

tefi.
3anaqu:

. II3)^I?ITb OCHOBHbIe IIOJIOII(eHI,I{ MaTet\4aTUKt4;
o Hayq[Tbcr npLrMeHSTb MerOAbr MareMarLrKr4 AnA per]reHr{, [paKnaAHb

2. MIICTO AIICqUUIIIHbI B C:t pyKTypE OIIOII BO

[ucqznnnua "MareMarl..rKa" orHocr,rrcr r 6a:oerftr Ar4currnJraHarr yue6noro r

flpepexnz:u'lu Arrcrlr4[Jrr.rHbr: llucuunnr,rHa onr4paerc-fl Ha 3HaH]re rtpe
o6pa-:onarem,Hofi nporpaMMbr cpeAHero (nonnoro) b6rqerro o6pasonau vrfl : Ma

3. TIJIAHI,IPyEMbIE p E3vJrbrATbI oByrrE H rrfl rro nrrcill
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)KID( METOIOB H

aTI4TIeCKI{X MOAe-

3aAAq.

aHa"

teroB ocuosuofi
\{aTI4Ka.

IJItr{Htr]

nnaHr4pyeMbrMr4

X.o4 $opurapyeMbrx
rcoruuereguuE

Ypoueus
ocBoeH14 t

KOMneTeHuI4Lr

o6yueHrir no Aucrrr4nJrr4He,
optuupo BaHr,u ronrnereuqaii
HI,Iq Ic.tl\f nercrr rru rr \

orIK-r 9acrz.{Hoe

3JreKTpHqecKHX Be,MIc.AH, OnpeAeJt
xapat(Tepr4cTrdKl,r 3JreKTphqecKt,rx vr

LICflO.rrb3oBaTb [pH.KJraAHbre flpo
aBTOMaTU3HpOBaHX{Ol-O npoeKTHpOBa
I{ilr(eHepHbrx 3aAaq Eilageru: u uM a[[apaToM AJ'rJr

crrcreM, ssnetuil H rrpoqeccoll, uc
rpo$eccraoHaltuofi Ae.ff reJlb Hocrt4.

al n o6yveHht4 vl

napaMeTpbt ltr

HHbrx ycrpoiicra,
H cpeAcTBa

flph peileHHrr

onlreaHvrs, aHaru3a, r.eoperr4r{ecKol-o il srccnepalaeHTiurbHofo
I'ICCJreAoBaHr4fl u Mo)ti,,e[rr4poqaFr]4s, $asulrecxnx u xr4MprqecKH]i.
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Co4epxaHrre JreKurroHH[,rx 3aHsrufi uo ArrcrrnnJrlrHe

CII]MECTP r
PaeAeil 1 Asa-nuruqecKaf, reoMerpr4fl vr nuuefiuas. H BeKTopHar atre6pa
Tenaa L Marpraqrr, alre6panvecKue oflepa\urr HaL Hranra (ocnoBHble ceofcrsa).
Marpur-lbr (croficrea, npravrepu), o6parHax Marpnqa (npzvrep), flpanzro Kpavepa. Nrie
Tewa2. crcar.aPuoe, BeKTopHoe, cMerJraHHoe flpor.rcBeAeHrzr (ceoiic:,raa, npnneprr).
Tenra 3. fllocr<ocrr, B rrpocrpaHcree (cnoficrBa, rpuMepsr). llprnaaq'B rpocrpaH(
npuuepu),
Teva 4. llprrraar Ha rrJrocKocra (cuoficrBa, rrpuMeprr). Kpr+aure Bropofo ropsAKa
trvrera, co6creeHntre BeKTopbr (cnofi craa, uparuep).
PasAer 2 BeeAeHze B aHarru3
Tervra5. llpe4el nocJreAoBareJrr,Hocrn. ceoficrsa. vuclo e. l-Ipe,4en SyHrqrzn. ceogaveqaremnupf npeAeJr. creAcreuq. Bropoii ganeqarelrsrrfi npe4err. cne:t

Onpe4elurelr
o4 ['aycca.

ree (csoficlna,

Co6creeHHtre

a. flepnuil
fl. Tenra6.



CpaeHeHue 6ecroHe'ruo MuuIbIX, gKBI,rBaJIeHTsrre 6ecxoHeqHo MaJrbre, Ta6laqa 3KBr4BarIeHTI{brx
6ecrcoueqso MaJlbIX. Henpeprrnuocru {yurcquu. ocHosnbre reopeMb, o n.np.pi--rfnur* 4yn6q"o*.I{laccuSaxaxlar roqeK pa3pbrBa (nprzrvreprrT,
l.{crrucJleHhe (lynxqrzu oAuofi nepetreHHoft
TewaT. flprzpauienue Qyuxqrzu, [po,3BoAnaa, ueo6xoAr.{Moe locraroqr{oe
npoH3BoAHofi, ceoficrea [poH3BoAHsrx. lIpon3BoAHbre clorxH0i.i a o6paruo qzu (npntrepu).
Ta6llrua npor,r3BoAHbrx (4orca:areJrbcrBo AByx n.yHl( )Tena8. flpousso4Har: SyHxqur,r raAauHoil aMerpaqecr(H; r+errBHo .aju"nux Qlyax.qr.1.r,rlorapaQrrauqecKoe az$QepeHqzpoBaHue. lrpuueHeHue aa$sep eHrluarn upz6lmrceuuuu
BbrqlrcJreHuru (npuuepu).

't'eltal0' zccreAoeaHlae Ha Bo3pacraHae H y6srnaHne, ToLrr(/ gKclpeMyMa. Irlccle4osauue Ha

Terr'ra9' ocuonuue reopeMbl gldS$epeHqnpoBaHHoro Lrcrt4crreHnl (Porur, Jlar;rau>I<{, Kolrra). llpasulo
Jlonpnalr (cpaoueuze norapH$nror, creleHefi, oncnoneHr).

BblrlyKJlocrb, Boflryrocrb, ToqKlI neperu6a, Acnvnrorsl (aepraxalsual, Hattrlpnnue); npHMepbr
Haxor(AeHn.tl acllMrrror. locrpoeuue rpaQarcoa (o6ruaa cxevra); nrpuMepbr. paaAen 4
I4urerpa.nrHoe HcqlrcJreHue QyHn oAuofi nepetreHuoft
Telral l. llepnoo6pasnax, Heo Aerennufi HHrerpan. Cnoiicraa, ".r""""fn neperueuHoil
HHrerpupoBaHI'If,. Ta6mqa I'lHrefpanoB (Aomasarerucrno ,{Byx uyuxron), {4HrerpzponaHueerrpeDKeHZfi COAepX€rr{HX KBaAparHr,rfi rpexuleu. IrlHrerpupoBarjHre .ro 

"u"r"r.Teval 2. VIurerpupoBaHHe parrlroF uurbHbrx Qynxqzfi.
Teua13. HurerpnpoeaHne rpl4roHoMerpHqecKlxx BbrpzDKeuuil. AsrerplrpoBaFrne ftr,puu,ro"-""o,*
nsrpaxeHafr.
Teir,rzLl4, Pas6uenun, nocrreAoBarenbHocru pas6uenuit. Irlurerpaluuar cyMM
o[peAeJreHHOrO rzHTerpaJ]a, I eopevra o cyqecrBoBaHVr4 OnpeAeneHHOfO HHTe
o npeAeJreHHo f o rr Hre rp an a. @ o prvryl a Hrroro ua- Ileit6sutp ( nprrra e pur ).
Telral5, feorr'lerpzqecKne 14 MexaHuqecKae [pHJTo)KeHHr orrpeAexeHHoro 14HTefpaJ]a.
HHTerpilJrbt.

Pa:Ael 5 @yurcqua MHoru{x repeMeFrHbrx

Teua 16. 3nelreHrrr ronoJror'H 
" 

ft* oy"nu,rr MHorr,x [epeMeHH]brx.
Teval 7, Vacrntre rpoH3BoAHble. flra$sepeHuuiutbr.
Tenal B. 3xcrpeuyruu $yHrcqnfi lrsornx nepeMeHHbtx.

CX]MECTP 2
PasAer 6 [uSr$epenqururr,Hbre ypaBHeHr,u (o6rucuonennrre)
Terraa I . .{u$Qerpeuqrr€urbHbre ypaBHeHHfl rrepBoro rop.rrAKa (o6rque cseAeuvs). lf
rz eAaHCTBeHHOCTIT pefireHrzr. vparHeHux Br,rclullx noprAr(oB vpaeHeurar
[epeMeHHbtMa, O4Hopo4Hbte ypaBHeHH.a,
T eua2' Jruuefi nue ypaBHeH hr. vpan Heurr B rro'r H blx ara s$epeHrl Hanax.
Terraa3.HenoJtHbte ypaBHeHHq Bblcuax nopl4xoe(n
Teva|. JlanefiHrre ypaBHeHrzr (o6u1ze cBeAeHH
cacreMa peureHufi (OCP ) rrauefiuoro oAH
O6rqee peuteHne.OCP Anfl rzuefiuoro
nooQ$rzqueHraMH (c AoK€BareJrbcrnarr,la),
nosQQaqueHraMr.t mo6oro roprAKa (Soprry
Terrla5 . Mero4 sapuaq:tit rrpo H3BoJrr,t{brx [o
ctreuzarrr,Hofi npaeoi qacrblo.
Te naa6. C ucrevru aH$ Sepeuqr4 zrJr6 H brx ypanu eH nzi.
Pa:ge.n 7 LlurerpupoBaHue Ha DrocKocru r4 B rrpoc
TervlaT, {loftHofi I4HTerpaJI. OcHosHrle floH.rrrur r4 orrpeAeneuur; cnoftcrea. ]JbrqrapJreHue asoi{Horo
HHTefpana B AeKapToBbrx KoopArzHaTax.
Terr,'a8. Brrqucreuue gnofiuoro r4HTefpiura B rronspH rx KoopA'Frarax.
Ter'ra9' Tpofinofi aHTefpan. ocuoeHsre [oHrrrrf H ceoftcrea. 3alrena [epeMeHHbrx e rpofruou
aHTerpane. Butqucleuae rpoilHoro finrerpaJra B uil4JrrlHApl4ltecx:Hx ra c$eprvecn"t, nooilornu**.'---""" 

'

Teval0' Kpusornuefisrte nnrerpnnbr I poau; ocHoBHbre rroHrrHfl 14 orpeAeneffi. ;;;;rcrrerjae
rcpueoluHefiHofo HHTerpana I po4a.

orpeAereHHe
a. CeoficrBa

HHbIE

o cyuecTBOBAHUVl

c pa3AenrrolIIaMprcrr

Tenal LKpneoluHefinsrfi HHTerpan II poAa; ocHoBHbre rroH{r-Hr. BsrqncreHue
uHrerpaJra II poaa.

rcpunolnueiiur:ro



T er'taI2. (Doprr,ryn a Ocrporpa4c rcoro-f pnHa. V cro a ns
poAa or ltyrH HHTefpapoBaHHr.
Par4e.n 8 Slen,lesrlr reopur4 flont
Teual3,OcnoBHbre rroH{Tar reopvfi no,rq. CraLrrpHoe
cKrurf,pHoro rroJr.f, tr ero cnoficrsa,
Terual4. .{unepreuqnr H porop BeKropHofo noJrr, I{rapnyruqul
famnltroua. floreHqualbHbre u coneHor4AaJrbHr,re noJrr.
PasAer 9 Pqatr
Tevral5, t{Hcroerre prAbr, ocHoBHbre noH.qrr4q He
Pr4u c rroJro)ril4TeJrbHbrMu r{reHaMH; rrprcHaKu cpaB
Koura.
Tevral6. O6u1ufi AocraroqHbrfi npasHar cxoAr4Moc
prAbr; rprBHaK Jlefi6suua.
Tenaal T,OynxqaoHzurbHbre prAbr, Ocuonuue reope

BOH

KUe

pbe

Cogepxanue [parTuqecKrrx :arrqrnfr

CEMECTP 1

PasAeJr I A'a.ruru'recKa.s reoMerpr4s H 
''u,ei."as,I,r 

BeKTopHa, arre6pa
Terraal. Marpaqu, ,urre paaqecKr,e oneparlHr4 HaA HrrMrr. OnpeAelnrelt
MarpHqa.
T erta2. llpannlo Kparvrepa. Mero4 f aycca.
Telra3, CnalrpHoe, BeKTopHoe, cMeuraHHoe rporBBeAeHH, .
Tervra4. fllocrocu B rrpocrpaHcrne . llpxua.r B npocrpaHcrBe .

Terura5. flp.atrar Ha rrJrocKocrr,r .

Ter'.ra6. Kpueue BToporo nopr4ra(eru un c, rnnep6ola, napa6rua).
PasAer 2 BeeAeHae B aHiuru3

froJrr. Oneparop

'*o[u" o6parHax

TertaT, flpe4el rocJleAoBareJrbHocrn. Ceoficr
3aM eqareJrbuufi npegen. Bropo il gameqarelsHrrzf
Tenaa8. CpaeHeuue 6ecKoHe.ruo MaJrbrx,

gKBallaleHTsrtx 6ecxoHer{Ho Mzutbrx.
Teua9, HenpeprreHocrs SyHrqHH. OcHosHbre reo
roqeK pa3pbrBa (npuvepst).
Par.qe.n 3,{a$QepeHuaanbHoe rcqncJreH}re $ynnu
Teval0. rlpaparqeurle $ynxqna, rpor43BoAHaq.
o6palHofi $yHrcqarz . Ta6tutp npon3BoAHbrx.
Ten,tal L flpouseogHar: $yHxqarz sa4aHuori
Jlorapu$lruqecKoe auQ $epeHqr4poBaHrr e.

bIBaHHe, Toqx:pr gKc,rpeMyMa. I,[ccle4oeaHue HaBbr[y]utocrb, Bofryrocrb, Tor{KH nepern6a.
Terrral5' Acnrvtnrorrt (eeprnK€utbHat, uat<rtoHHsre); nphMepbl r-iaxor(qeHHq acr.rMntr.or. flocrooesre
rpa$uroe (o6nal c>reva); rpr.rMepbr.
Pa:ge.n 4 LIar erpa'b Hoe Hc.r HcJl eu rze SyHnq uu o guoh nepenae HHoil
Tenaal6' Heonpe4eleHHrtii I'IHrerpaJI. Ta6naqa HnrefpaJroB. 3auena nepeneHHofr B FrqonpeAeJreFrHoM
HHTefpane. I4urerpupoeaHne rro acrrM.
Te rr'ra I 7-. var erpupo BaH ue e lrpaxeunfi coAepr€u-t,X KB aAp arHbrfi lpexvle H,
Tenra1 8. HnreryupoBaHfie paqfioHaJrbHsrx $yHrcqzrfi .

Ten'ral9. ZHrelpuponaHue rpltfoHoMerpar{ecKn( Bbrpax(eHupf. I4urerpr4poBaHr{e
nsrpaxreunft,



Teva2}. @opruyna Hrrcroua- Jlefi6nuqa . 3aneHa nepeMeHHbrx 14 HHTerpr4po
onpeAeneHHoM HHTefpane.
Tetv,a2l . feouerpuqecKae u MexaHI4qecKue rrpuflo)r(eHur onpeAeJreHHoro r,rHrerpaJra.
T etta22. Heco6crseHHbre r.rHrerpiurbr.
Pasl(er 5 OyHxqzu MHofrrx nepeMeHHblx

Teva23, Srenenrr,r rorroJroruu u ,R* oynnqlrr,r MHorr4x nepeMeHHrrx. fpa(rzn
llpegel rz HerrpepbrBHocrr, r$yHnqrau B Tor{Ke.
T eura24. 9acrstre rpou3BoAHbre, lra$SepeHqlr a:rbt nepBoro ropqAKa.
Te rr,ra2 5 . 9acrH bre [por43BoAHbre n 4uS0epe ulu4ar br Bbrcur r4x [opJrAKoB.
T erqa26. flpo a:oo4uar no HanpaBJreHr,rrc, lpagueHr.
T eva27 . 3rccrperrayrvr $yunqrzil M Hort4x [epeMeH r{bt x.

CEMECTP 2
Pa:4e.n 6 !a$$epeHrluanbHbre ypaBHeHVr (o6ulxuoaeuHrre)
Tenral. lr.r$rfepeHrlururbHbre ypaBHeHr.u [epBor-o rroprAxa. vpanHeHra.a c
rrepeMeHHbrlru. O4uopoAHbre ypaBHeHar,
T eva2. Jluuefi uue ypaBHeHr4r. VpanHeunr EepHylnn,
Teua3 . Ypan HeH As B rroJr Hbrx 1r,rQ $ epe u q uarax.
Tervra4. Henoruue ypaBHeHr4q Bbrc[rnx nopr4rcon.c Jlyqav troHH)Kerrr nop.flAKa.
Teua5. rluseiisue oAHopoAHbre ypaBHeHas B,ropor-o noprAKa c rrocrosHHr,rMn
(noAD.
Tena6.o6rqee pertreHae Anfl ruznefinoro ypaBHeHr.rr Brol]oro rropeAr(a
xoeQQuqueHraMn co cnequaJrbuofi nparofi qacrbro"
TelraT. o6uree peureHne Ars ruHefiuoro ypaBHeHr.r.q Bbrc.,rero [op.rrAKa
xoeQ$aqueHraMn co cleur4aJrbHofi npanofi qacr.bro.

Teua 8, Mero4 uapuagnit npo r.r3 B on b H br x no cro.s H Hbrx.
Terraa9' Cncreult aH$SepeHIrHuuIbHbrx ypasaenufi. MeroA HcrJrlor{eHLrr, Alre6pau
PasAeJ 7 l4srerpnpoBaHr,re Ha fiJ]ocKoarr.r H B npocrpaHcrBe

no TIACT'IM

III4HWIj ypoBHr.

quelrTaMr4

I]OCTOflHHbIMII

IIOCTO'HHbIMH

rcufi nreror.

HATAX,

Harax, . Tenlal4.
BuqncreHue rpofiuoro r.rHTerpaJra B rlunuHApr4r,recKllx rz c$eprlvecKqx KoopAgHarax,
I eval5. KpneolnnefiHrte HHTefpanbr I poaa. Bsl,rlrcleHue KpnBoJrHHeftsclro uule
'I eual6' KpnnoluHeftuttfi uurerpal II po4a. Brrqncleune Kpr4Bonr4uefinoro nure'l'err'ral7' ooprr,ryna ocrporpa4crcoro-lpuua. Vc.roetzq He3aBr4cr,rMocrlr Kpr4BorrzHeirdoro nHrerpala Il
poAa oT rryTH t4HTefpLtpoBaHr.rfl.

Terr,ra18. feollerpraqecKr4e u SnanuecxHe rrpr4nor(eHv;r Kpr,rBonuHeiinsrx
Pa:le.rr 8 3relresrsr reopr4r4 nor.s

Terual9. Cnal.rpHoe llone; [poH3BoAHaq no HanpaBJreHr{ro; rpaAzeH,r cKanrpHor-o 11on.q.
Terr,ral20. [nneprenqur 14 porop BeKTOpHoro nolr. I_{aprcyMrJklflBeKropHor-o rroJr.fi.
Oneparop I-atrmlrroHa.
Teva2 1. florenqnalbHble H coJreHoHAirnbHbre fiorq,
PasAer 9 Pglsr
Tetvtal22. Vucrosure pflAbr. Heo6xo4l,luuft npH3HaK cxoAnfyrocra LrhcroBoro p Pr4ur c

Kouru.

noJlo)KureJrbHbt MH qneHaMI,I; npr43 HaKH cpaBHeH t{l.Tena
23. llpn:uax lanarr.l6ep
tr4HrerpalrHrrfi upnsHar Koura.
T ervra24. 3uarouepe4yrorrlr4ecq pqAbr; npu3
Terr,la25.@yuKunoHaJrbHbre prAbr, CreneHn
T eva26.P s lsl 1'efi nopa.
Tcttc)'7 Tnrr.n-^^ro ^- -,, /T\,,^-Teva27. TpurclHotuerpur{ecKHe pr4sr oyprc. rilrJru-ir(eHr4€ B prrA u/ypbc qerHbrx H Her{g'rHbIX SyHrcqrzfi.



5. OEPA3OBATT]JI
B npeno4as aHVV p:VctvnJrnHbl <Mareruarzrc

rexFroJrofr4lt KaK TpaAhuHoHHbte, TaK A C [pr.rMer_{eH

Arrnnnlre u nHTepaKTr4BHbre MeroAbt o6yveHu.r:
I r,rHrepaKTaBHbre neKrlnr,r (no aceu reuatr).

CPEACTB A T,,JIfl TEKYIIIEIO KOHTI'OJIfl YCTIEBAE-
orIHoIz ATTECTAWVI |IO I,ITO|AM OCtsOBHI4,I

A-yr\--q-yurJrnlrm vr yrIEEHO-METOAI4qECKOE OIiECIETIEFII,IE
CAMOCTO.fl TEJIbHOI/I PAEOTbI CTYNEHTOB

Tenyquft KoHT'poJrb ycrreBaeMocrr{
Pefirunr-xoHrporrb l\tl (1 ceuecrp)

KoHrpolrua.r pa6ora Ns I
<Bercropuar, tuueituax alre6pa v aHatrvr:ltqecKaq reoMerpv.g ))

1.
Bapaarn 1

{auur rcoopAr,rHarbr Beprxr{H TpeyfonbHr4r{:a, , , BbrqncrurL, yror c, rrJro[laAb ,] naprr"rp
Tpeyfonr,HuKa.

{aHa nnparrlurc ABCD: , , , .HairrvAJrHHy Bbr
ABC.
Peuuru cacreMy luHefinsrx yparueHufi no $o
lausr rcoopAr4Harbr BeprxaH TpeyfoJrbHhKd,, .

AM 6) uafiru yroJr Mexqy ssrcorofi AH vt vr-p
Hanucart ypaBHeHHe nJrocKocra, npoxo4a4efi

Pefilunr-rcoHTpoJrro l\t2 (l cervrecrp)
Kourpol sHa_a pa6or.a J*{b2

<flpe4elu. flpoaseo,4Hue >

Bapuagr I

Bu.Iucnurs npeAeJr rrocJleAollareJrbHocru
Buquclart [peAeJr Qynrqur.r
Hai,rtu rpor43BoAHyrc clolcH ofi $yurquu
Hafiru npou3BoAHyro HesBHo sa4auuofi {ryurcqura
Hairru acnMnrorbr rc rpa$urcy Syuxqurz

Pefiruur-rcoHrpoJrro j\b3 (l cenaecrp)
KoHrportua.r pa6ora Jrb3

<l4urerpalsr. @yurcqrara MHorHX lepeMeHHbrx)

Brtquclnrt aHTefpaJlbt, I{cnoJ acraHo"r<y
Bttquclurs zHTefp€u, HcrloJlb o LIacrj{M
Bursr,rclurr rnou{aAb $nryprr MH
Haitru nolurrfi auQQepeHquan $ynxquu
I4ccle4<laarb Ha oKcrpeMyM cJreAyroulae SyH r<r1u a.

Peftruur-rcoHTpoJrro J\bl (2 ceuecrp)
Kornpom,uar pa6ora Nol

<flzSQepeHrlnzrnbHbre ypaBr{eHr.r}r))

BapnaHr I
l. Haitru o6r{ee perxeHue araS$epeHquturbrroro ypaBHeHrzfi
2. Peunru 3aAaqy Kourpr
3. Haitru o6ruee pe[eH'e ypaBHeHr,fl c rrocrorHHblua rcoe$srzurzeHTaMH
4. Peruz*, ypaBHeHHe MeroAoM Bapua\A,t.por,r3BoJrbH brx rrocror HH brx

t

1

4.

l.
)
3,
4.

5.

1.
)
1

4.



5, Hairru o6ulee perxeHr.re urcreMbr auS$epe
cHcTeMbr, yAoBneTBopqrotIIee HaqanbHoMy

Pefirunr-rcou
Konrpo

<llHrerpalrr Ha n
L Btrqvclu'rr lsofiuofi vHTerpaJr
2. Hailnu Maccy rrJracraHKr4 c noBepxHocrHofi
3. Bu.rucrr4rmpofiuoft r.rHrerpan
4. Haitrvt pa6ory rrJrocKoro BerTopHoro noJrq
5. llponepurr, rBJrrercr nH BeKTopHoe noJre rr

lg^aircu ero rroreHlnnJl

Pefirranr-rconr
Kon'r'po

cx,. I4ccle4oearb cxoAr4Mocrb prAa, rronb3yrrcb

tl. I4ccle4onarb cxoAr4Mocrb pflAa, ronlsyrrcb
X. Onpe4elnrt, sBrqercr nu pt\Aa6colrcruo c

pacxoA.srq14Mct

6. Haitru o6lacrs cxoAuMocrn crerreHHofo pt
e. Pa:lon<urr Qynxqrzro n p.a4 Tefinopa no cre

flpouexyroqHas arrecrarlus rto uroraM o

Bonpocrr K 3K3aMeHy (1 ceuecrp)
l.Marpuqu, arre6pauuecKr4e o,'eparlvM HaA nnuu (ocHonuue cnoficrea)
2. tp e ge nur e.rrr, MarpHrlbl (ceo fi cra a, uprarvrepu).
3.flpaarano Kparvrepa
4.Merol faycca.
5'crzurrpHoe, BeKTopHoe, cMeruaHHoe nporcBeAeHur (ceofi crna, npzvepsr).
6.fllocrcocrb B npocrpaHcree (cuofic'roa, npHvepsr).
7 llpnv'ax B npocrpaHcrne (cnoftcraa, npuveptr),
8.llplrvrar Ha rrJrocKocru (cuofi croa, npu nrep sr),
9.Kpunsre Broporo rropflAKa.
1 0, O6parHa fl Marpnr\a (nprzruep).
I l.Co6crseHHr,re qucJra, co6crseHHue BeKTopbr (cnoftcrra, npuuep).
1 2.Ilpeaen nocneAoBareJrbHocra, Ceofi crea.
l3.Hucno e.

I 4.llpe4en $yunqrau, Cnoficrsa.
I 5.flepsrrfi 3aMeqareJrbHrril npe4el. Cle4creur.
1 6.Blopofi 3aMer{arerbusril npe4el. Cle4craur.
l7.Cpa*renue 6ecxoneqHo MuuIbIX, 3KBlrBUreHTHbre 6ecrconeqno nal;re. Ta6n
6ecIroneqHo MiuIbIX.
lS.HernpeplrBHocrb Synnq"r. ocHoeHrre reopeMbr o Herpepbrrusrx $yH*rlu_rx.
1 9.KnaccnQ vttaul'z,fl roqeK paspbrBa (npurraeprr).
20.rlpupauleuue $ynxqura, .'poH3BoAHarr, Heo6xognnoe AocraroqHoe ycJroB
npoa3BoAHoft , (leofi crsa npor,r3BoAHbrx.
21 ,flponsuoAHbre cJro)KHofi u o6parnofi $yHxqr,rr.l (npnrraepsr).
22.T a6 raua [po]{3BoAH brx (4orca:areJr bcrBo geyx nyH rcro a).
23.flporzsno4ueu: SyHr<uua 3aAaHHofi naparverpaqecKH; HeqBHo::a4auuofi $yHx4zn.
azS$epeHqnpoBaHHe.
24lTpuveueHrae 4nQ$epeHr{r{ana r npn6ruxeHHbrM BbrqHcJreH'f,r!{ (nprzueprr),
25.ocuosHsre reopeMbr ar,rSQepeHqnpoBaHHofo vurivareHll (I,orrr, JlarpaHxa, Kolr
26.[lpavur,o Jlouv'rars (cpaeHeHze norapr,r$nron, creneHeft , encnoneHr)
27 .LlccneloBaHne Ha Bo3pacra nue w y6wzaHrje, TOqKH 3KcrpeMyMa.

3KB}IBAIE}{THI,]X

CVtuCCTBOBAH!IC

orapaSnuvecrcoe



2S.UccneloBarHl,Ie Ha Bbt nyKJrocrb, BorHyrocrb, lf orrKr,r neperu6a.
29, Acuvnr oru (n epruxanbHar, HaKJronurre); [pr.rMepbr 

"u*orr,4arrro3 0,llocrpoeHue rpa$unon (o6u1ar cxetra); npuMepbr.

31.3lervrenrbr rorroJrorlM u R*. (DyHxqurz MHofr4x rrepeMeHHbrx.
3 2. Llacrusre rp or43B oAHbre. lu$S ep eHrlr,rirJrbr.
33.Sncrpervrylru SyHxqufi lruorax ilepeMeHHbrx,
34.fllepeoo6pa3Han, Heonpe4ereuuufi nHrerpan. Caoficr.ea,
14HTefpHpoBaHAr.

35. eJrbcrBo 4nyx nyurcroe),
36. coAep)Karrlrax KBaAparHbrfi lpexuneH.
37,

3 8.I,IurerprzpoBaHue pauuoHaJrbHstx $yHr<qafi .

43,Ooprrlyna Flrrorosa- Jlefi6uraqa (nprarvrepu).
44,feorvrerpuqecKHe n MexaHHr{ecKr4e npuno)KeHzr O[peAeJ]eElHOr.o HHTerpaJra
4 5.Heco6crBer{Hbre HHTefpanbr.

Bonpocrr K 3K:aMeHy (2 ce*recrp)
I 'lu$QepeurruaJr['Hbre ypaBHeHr.rq [epBoro nop.sAKa (o6u1ue cee4eHrz.a). 'feoperr,ta
eAaHcrBeHHocln peuteHul. YpanueHar Bblcrurzx nopflAKoB .

2 .Y p azueuvtr o pa3AerrlourrrMLr cs 
''e 

peM eHHbrlr ra " o4uop oAHbr e yp aB HeH ,uq.
3.Jlusefi sure ypaBHeHur. VpanueHu.r B rroJrHbrx lrz$sepeuq vunax"
4.Henolnue ypaBHeHHr Bbrcrxux nopr4ron(npnvrepil).
5,JInnefiHtre ypaBHeHHr (o6u1ue cne4eHnr).
5.Onpe4enr'rreLrr Bpoucxoro, Syn4aMeHrurbHas cvcrewa peueHrail (OCP ) lnuefiuo4u oAHopoAHoro
ar't $SepeHqr{uur b Hofo ypaBHeHHr (nOAD, O6u1ee peueH r.re.AneeepeHrrr{uur b Hofo ypaBHeHHr (nOAD, O6u1ee peueH H e.
oCP AnA lnuefisoro ypaBHeHHt Broporo rropsAKa c rrocrorHHblM ltoo$$l.rqueHraM14 (c
AOKa:taTe"rlbcrsattu),
6.Teopeua o @CP anr JIOIV c nocroqHHbruu rcoss
7. M e'roa n apvta.gui,t np o r43 Bo Jt b H brx rr o cro f, HHbrx.
8,nH,ry c roc'rorHHurr.rra r<osQSHrrHeHraMH co ctr
9.Cucreurr aurf QepenquzurlHbrx ypanueHrafi . Mer.o
10. fleoftuofi 14Hrerpan. OcHosnrre rroHrrar h orpe
I l. BrrqHcneuue 4noftnoro r.rHTefpana B Aer€proubr
12. Brrqucneune qaofiHoro rrHTerpura B rroJrrpHbrx
13. Tpofiuofi uHrerpan. OcHoentre roHrrar H csofic
l4.3anreua [epeMeHHbrx n rpofiuon,t uurerpale. Brr

cQepa.recrzx KoopAr4Harax.
15, Kpunolr,ruefiulre r4HTefpaJrbr I poaa; ocHoBHbre n
16. BuqacleHHe Kpr,rBonaseftHoro raHTefpana I poau
I 7, KpanoluuefiHtrfi uHTerpnn II poaa; ocHoBHbre noHrrHr,
18, BurqacneHHe Kpr4Bonrsefisono HHrefpana II poaa,
I 9. Oopvryna Ocrporpa4cxoro-lpaHa,
20 . Y c rosus He3aBr,rcHMocrr4 KpHBonnuefi uoro anre
2l.OcHosutre HoHrrrr.rr reopnH uom (163-164). eHuro;

rpaAlreHT cKiuqpHoro rroJts u ero csoftcrBa.
22. Hvcnosbre lpf,Abr, ocHoBHbre noHqrr,rr Heo6xola
23. Pslst c rroJro)KaTeJrbHbrMr,r qneHaMr.r; npn3HaKr4
24. llpuzaan {a.lana6epa; paAnKarbHr,rfi npn:uax K
25. I,IHrerpa.ltnrrfi rptBHaK Kourn.
26.O6t:ryfi AocraroqHbrfi npusnax cxoAtrMocrlr 3trra

nplu.Hal( Jleft6Hnqa. 
rvvr' JrrQ psAbl;

27. @yat<uuoHurJrbHr,re prAbr. OcHoeHrre reopeMbt rf,

ACHMIITOT.

Z3MEHEHH' nepeneHuofr

orrpeAeneHHofo

EC'IBOBAHI,I}4 H



28' crene'nbre pqAbr; ocHoBHbre noHsr,s. csoficrua crerreHFrrbrx p,rAoB.
29, Pslsr Tefi.lopa.29, Ps4sr 'l'efi.lopa.

3 0. flepra o4uq ecKze $yHrcqrarE. Tp aroHoue.rp r.r

3 I . Teopervra llnpraxre. flprzn,rep,
32. PasroxeHrze B prA @ypre qerHbrx u Heqer

CaMocroqreJrbuas pa6ora

Tuuo
<Bercropnar, .nuueftHas ar

5.Haitru o6rena rrupaMuAbr c BeprruHaMr4,
6. flaua nupatiln1a : Haitru Anr4Hy Bbrcorbr,
7. Hanucarb ypaBHeHrre rrJrocKocrn, rrpox
paccTorHl{e Mex(Ay nJrocKocTsMH.
B. Hanucarr ypaB He H r,re [rJrocKocra, rIpoxoAqul
9. laHu rpr.r roqKu , , . Tpe6yercr:

a) utr.rHclurb [apaMerpbr rpeyfoJtbHHK
6) nanucarr ypaBHeHr,re MeAHaHbr ;

10. Perurart cacreMy luHefiHux ypauHeHnil: n
H MeroAoM o6trlarnofi Marpurlbt, BTopyto ctrcre

Tnno
<flpe4els

l, Buqzclttrb rrpeAeJr rrocJreAoBareJrbHocra

Hainu

Kpavrepa

2. Btrquclrzrb npeAen Qyurqalr c noMorrlbro .,pa,uraJlonn,raJq
3. Hafiru rpou3BoAHyro cloxHofi Syuxqnr.r
4. Hakru trp ou:]B oAHyro HerBHo sagaHuo fi SyHrcqrara
5-. Hai,nu rpor,r3BoAHyro rapaMerpuqecKrz sa4auuofi $yuxquu
6. Haircu au$$epeuqraal Synnquz
7, Ilponecru noJrHoe uccJreAoBaHue H nocrpoarr rpa$ux $ynr<qrlr

Tulonofi pac.rer J\b3
<<Llnrerpalu. (Dyunqurr Muorrrx rr ep eMeHHbrp)

1, BsrqHcllrrb r4HTerpanbr, rcnoJrb3yfl noAxoAnqyrc noAcraHorlKy
2. Bstswcnurb r.rHTefpaJr, Hcnor b3yq HHTerpr4poBaHHe no qacrff M
3. Bslqvclarb HHTet-pan or npocrefirurzx 4po6efi
4. Buqucrurb HHTefpaJr or rpr.rroHoMerpHqecKHX $ynxqafi
5. Bsrqaclurb nJrorqaAb $nryp', ofpaHr4r{eHHoit,vt*vtstau, rtruHy llyrr4 KphBoh
6, Haiiru ausQepeuqran Broporo rropqAKa $yurcqurz
7 'Lrcc''epoaarb Ha 3KcrpeMyM cneAyrour,e $yHrcr1uz AByx nepeMeHr{brx

calrocroqrerbHas padora n sopue rrrrroBor-o pacqera e cew

Tunonofi pac.re'r j\bl
<<[uS r[ epeHrlv aJrbHbre yp aBHerr un>> (2 ceuecrp)

1' Hafirrz o6rqee pelxeH'e auQ$epenqllaJlbHoro ypaBHeHr,rq c pa3AeJrrrrcurHMacr nepeyeHHbrMrr
2. Hairru o6u1ee perxeHrre oAHopoAHoro az$$epeurrr4arrbHoro ypaB
3. Peutrs 3aAar{y Kourn ( lnHeftuoe ypaBHeHHe l _ro nopx4x u ,rn^ y
4. Haitru o6qee perx eHlre HenoJrHo ro aa$$epeHquuurbHoro ypa BHetH
5..Hainu o6rqee: perxeH'e ypaBHeHar c rocrosHHbrrvru r<osssnqnerr
6. Peurrs ypaBrFreH,e MeroAoM Bapva\vu r rpoH3BoJr bHbrx nocrorr{r{Er
7. Hairru o6qee peneHue cucreMbr au$$epeHqrjzutbHbtx ,ypaBH

cHcTeM bt, yAoBr eTBOpffOUlee Haq aI b Ho My yclr o B Hro



Tuuonofi pacver Nb2
<<zHrerpaJrr,r Ha rrJrocKocrrr rr B rrpocrpancrne>(2 ..*..rfl1

1' I'IslueHaG ropf,AoK I4HTet-pHpoBaHI4t B gnofinona r,rHTerpaJre, uso6pasun cl6racrs urtrerpuponarrua
2. Bst tucJrut, gnofi Hoft HHTerpill
3. Haitra ocrblo
4. Bslqrac
5. Brrqac 

ref'ana

6.Hailnu
7. Ilponepurb rBJrsercr nv BeKTopHoe rroJre rror,eHrl
EIO IIOTCHIIH{UI

Tunonofi pa
<P14u>(2

1. Haftrra oyMMy rrepBbrx lt qJreHoB pn4a. florca:arr
o

2
a

;
HMC', y0,IroBr{o cxoAflrlH Mct vn4 pacxoA.fl[tu Mc,

5. Haittn o6la.crr cxoAuMocru cre[eHHofo pqAa
6' Pa:loxurs $yHrcqIaro n pr4 Tefinopa no crerreHrM x. Vnasarr cl6racrr cx.o4rzl,rocrf p.a4a.
7 . Br,tqracrurb u HTet-pan c saAaHHofi TollHocrblo

@ou4 orleHoqHbrx apeAcrB AJtfl, rrpoB
KoMrxereHrlr4fi o6yvaroullrxcr tro A]rcqtrrrnuHe o$op

7.yqEI;HO-METOAI4TIECKOE I,I pIH

AI,ICqII[JII,IHbI

7. 1. Kuunoodecueqenuocrb
HaHraeHosalae rnreparypbr: aBTop, 

"a:"ur"a, "r4N:J TAHNA, 143AATEJIbCTBO

lon qznanufl, KHI,IfOOEEC IEqI]HHOCTb

I{oru.recrso
3K3eMnnrrpoB

uz4aHui.t s
6a6rzorexe BnfV
EI COOTBETCTB}{I,I C

ofoc Bo

larutque e elerrpouuoit
6n6nnorer<e BlfV

2 3 4

OcHo. lHaf Jrr4reparypa
r. pr,ruruan Mar'eMaTIII(a B [pI4MepaX ll 3aAaIIaX

l3neK'rportrrurfi pecypcl : ]yqe6Hoe roco6rle arq
nygog. B 3 r.: T. 2 / B.n. qepHeHro. - 2-e rasl..

!_e!ppl6. rlSL. ClI6. : llonrarexHnxa. 201 l.
ISBN97857325098611

2011 ttp://www. studentl ibrar
y.ru/book/

l. Kypc ure6pu. [3rerrpounuft pecypc] / BaH6epr
3.8. - Hosoe u3AaHr.re, nepepa6. a Aol. - M.:
MIIHMO, 20 1 I ISBN9785940576853

2011 :tp ://www. studentliblar
y.ru/book/

iBN9785940576853.ht
ml

M. : @JIhHTA. 2015. ISBN97S597652tg7l

2015 tp://rvww. studentlibrar
y.rulbook/

;BN9785976521911.ht
ml

!onolur.rrelbHafl JUlTeDa.rvDa
l.r{nclenuue MeroAbr [Onexrpouurrft pecffi
yve6. noco6r.re / Il.B. Kapuauona. -2-e uza., crep. -
M. : @.III4HT A,2015ISBN978597 6523036.

2015 h

T1

flp://www. studentl ibrar
y.ru/book/

18N9785976 s23036.ht
ml



2. Ll:gurAalqAf,"ratrngg lpzo4.pux n ra.qa"*
f3nerrpoHurrrT pecvpc] : yqe6soe noco6rae alr
sl/ggs. B 3 T.: f'. I / B,n. gepHenxo. - 2-e rasa."
lepepa6. ra Aerr. - CII6. : llonurexnr,rxa. 20i1.
ISBN97857325098611

2011

7.2. llepuogllqecnlle rr3Aaur.rfl

l.Vcnexn MareMarr.rqeoKr,rx HayK, )KypHuur pAH (xopny c 3, ayg. 414)

7.3. fiurepHer-pecypcbr

U:ttplurdqty€du,rd
2.ttp ://www. expon enta.rul
3, littp ://alhnath. corn/

8. MATEPIIAJIbHO.TEXHI,ITIECKOE OEE CIIEqEHI,IE I\ZrCIryI
fu r pealrasaqall AaHHo it gucgunnuHbr r4Merorcr crerrrdaJlbHble noMeuleH

zans'rnil rreKunoHHofo 14 [paKTaqecKofo rana. JIeHqvoHHafl ayAr4.ropvrfl (3 ls-3): 7:
MyJlbrHMeAafiurtfi npoeKTop c aBToMarHqecKAM 3KpaHorvr. Jla6oparopgrr qlrcJreHHbl
25 nocaAoqHblx Mecr, 13 [epcoHanbHbrx KoM[brorepoB co c[err'€urr43r.rpoBaHF
o6ecneqeHraeM, MyJrbrt4lre4ufiuuft lpoexTop c gKpaHoM, Jla6opar-opz, qrzcJreHHbrx r
NOCAAOqH6IX MECT, I3 NEPCOHANIHIIX KOMIIrIOTEPOB CO CIIEIIHTTJITI3HPOBAHH,
o^6ecueqesueM, NryJrbrnrue4ufiurfi npoeKrop c 3KpaHoM. llparrHuecrue 3aHflru.s rp(
(3 ),

flepeveHr Hcnonb3yeMoro JIHIreH3r4oHHoro rrporpaMMsoro o6ecreqeqnr
Maole.

IJII4HhI

rr Anr npoBelleHaf
nocaAor{Hblx MeCT,

MeroAoB (405-3):
IM nporpaMMHbrM
)roAoB (528-3):25
M lrpofpal\4MHr,rM
ioA;rrcs n ay4. 528

Microsoft Excel,



P a6ouyro nporpaMMy co craBr,rJr Aan.reuKo .II.fl .

3ane4yrorqufi r<a$e4poft Eypxon

llporoxou J\b '/
llpeAce,qareJrb KoMr{ ccrrrl

PeqeHseHr: 3aM.Ar,rperropa rro pa3Br{Tr{ro OOO <Balauc>

flporpanrrr,ra paccMorpeHa r,r o4o6peua Ha sace ra'Lzn rcaQ eApr,r oAull

(@I4O, noanracr)

Pa6o.{ar [porpaMMa paccMorpeua pr oAo6peHa Ha gaceftar:rr4Lr y.re6Ho_r\aero

HarrpaBJreH us 28 .03 .0 I HasorexHoJroflrr,r r{ Mr.rKpocucreMHafl TeXHr4Ka

foAa

(OLlO, no4nucr)

Korxzu A.B.

.reoroff KoMlzccllr4
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