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1. IIEJII4 OCBOEHkTfl iltruII4fIJII,IHhI

qqenu ocBoeHilfl ALravrIIII4HbI <Ame6pa I{ reoMerpn.t> - SopunpoBaHl{e rraEbIKoB Jrol.ur{ecKofo Mblrl
u $opvt'tpoBaHHe rpaKTHqecKI,IX HaBbIKoB r.rcrroJrb3oBaHr.r.s MareMarurrecKrrx MeroAoB ra rpopvryn,
3araqu:
- I43yr{I4Tb ocHoBHbIe tloro)KeHl4.s nlaHetlHoft a-tre6pu u aHaJrurruqecrofi reoMerpr4[r;
- HAYqI,ITbC{ TIPI4MEHflTb LI3YIIEHHbIE METOAbI IN' PEII]EHTI' NPIIKNAAHbIX 3ATA!^,

2. MIICTO Atrcqv[JItIHLT B CTpyKTypE Orrorr B0
{ucqnulaua <Anre6pa I,I feoMerpus)) orHocurcq x 6a3osofi qacru yue6Horo nJra.Ha.

flpepexnusHTbl AIacIIHTIJII4HrI: Arrcurrlnr,rHa otrupaercr Ha 3HaHHq ilpeAMeroB ocHoBHoii o6
rrpofpaMMbr cperHefo (nonuoro) o6uero o6pa^:onauur.: anre6pa,reoMerpr,rs.

3. IJIAHI4PYEMbII]PE3YJIbTATbIOEYIIEHI4,I

fhaHupyelrbre pe3ynbraru o6yveH'rq ro .qr4cllunnvHe, coorHeceHHbre
ocBoeHzs OIIOII

Iro AI,ICqI4I|JII4IrE

o IxnaHIIpyeMbII\.dI4 pe3ynbTa

HII

tJFI

M

Koa SopvupyeMbrx
xounereuqufi

YporeHr ocBoeHat
KOMNETEHI{HH

lllaunpyenrbre pe:lyn braru o6yu euar tro AMc qul Jr]jH e
xapaKTep a3y torque 3Ta[bl Q o pua poa aHr.rr: KoM fier eu \uit
_ (noKa3aTeJnlocBoeHr.{rrovrnereluquu)

O[IK-l Cnoco6eu
npHMeH.sTb

SyH4aneuralrurre
3HaHUr, t|OnyqeHHbte B

o6racru
MATEMATUqCCKUX [I
(u,ra) ecrecrBeHHblx
HayK, H HC[OJ]b3OBaIb

nx n npoQeccuorialrHofi
AeqTenLHOCTt4

t{acrzqmoe 3sarr: o6laAaer 6asostrh,tu SHaHtrtMtre rronyqeHHblMr4 B

o6lacrn MareMarrjqecKt,tx Hil'yK.
Ynaerr: I4crroJrb3oBarr 6a:osbre 3FraHHr u:r o6lacrn

MareMarlrqecKax HayK n npoQeccnogzunsoii AellT,err,Hocrr4.
I,Iuerr HaBblKr4: srr6opa MeroAon peruerlar 3aAarl

npoSeccuonaru,gofi AerITeJILHocrtz Ha ocHoBo reoDerur{ecKU)
sHaHuir

3narr: $opuylu, TeopeMLr H N4ero,Abr, r4cno.nb3yeMbre B

uJHpoKo M Ha6ope o6lacrefi nphue,ueunr npurcr a4H o i-l

MATEN4ATHKH.

Yuerr: coorHocurb 3HaHr45 n o6lacra [porpaMMhpoBaF
onpeAenrrb 14 cocraBJurs aucpopnaquoFrnbre p()cypcbr
u o6a-usurrx cere fi , o6pa:oealelr, t:roI- o KoHTeHT.a, c pe,Acr
TecrnpoBaHH.q cr4creM; ocyqecrBn flts o6ocHosilHusrfi
urr6op aAeKBarHbrx nocrasreHHofi sanaqe 6asosr,rx
MareMarur{ecK}rx MoAeJrefi ; vro4z(lurlzpoBar.b 6 a:oe sre n
(uru) paspa6arnsars opzraualrubre MareMaruqecKHe
MoAerH B coorBercr,Brrr{ co cneun{luxoil noc,ralleHuoil
3AAAqv MoAenupoBaHraq.
I4ueru HaBbtxt4: pa:pa6orrcu fiporpaMMH<lro o6ecneqeen
BSIrrOJrHeHHr MaTeMaTHqecKor.o MO AenHpotBaHH j[ OT aFrzul r

n OCTaHOBKH 3a AAr{Id AO aHzUI r4:t a D €tlvJl bTB.rrO B.

OIIK-3 Cnoco6eH u
pa:pa6orrce
zL'lfopHTMHriecKHX H

nporpaMMHbrx perueunfr
e o6racrh chcreMHoro M

npHKnaAHOfO

rpofpaMM hpoBaHu.q,

MaTeMaTl4qecKlIx,

u u QoprvraqraoHHr,tx ljl

14M tJTarJhoHHbIX

vo4elefi, co3AaHHro
r,r uQopnaquoH Hbrx
pecypcoB rlo6alsHux
cereit,
o6pasonarelsuoro
KOHTeHTa, t|pHKraAHbtx
6a: 4auHstx, TecroB l.{

cpeAcTB TeATtpoBaHrzf,
chcTeM H CpeAcTB Ha
COOTBETCTBI,IC

cTaHAapTaM H

r.lcxoAH br M rpe6oeaHuru

r{acruquoe
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4. OBbEM I,I
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cTPyKTyPA AII CUIIITJIIIH|TI
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I Marpu4rr. Onepaurzu fi csoficrsa I 2 z U25%
2 Marpuuur. Onepaunlr H csoficrsa I t2 n
3 Cucrevtr,ruHeZHr,rx ypaeueuuft Miubrx

noprAr(oB. llpasuro Kpauepa I 2 2 4 U50%

4

Cncreutr lunefiHrrx ypanueuufi MrrJrbrx
noprAKOB. flparulo Kpauepa I 2 I2 lleDearrecraur

5 OnpeAelurenu u rx cnoficlna J z 2 2 1t25%
6 OnpeAen r.rrel u u ux csoi4ct'sa J 1,2

l O6parHaa Marpt4rla. PaHr lrarpuulr. 4 z 4 U50%
8 O6paruar Marpuua. PaHr ualpuqrr. 4 t2 11eprearrgs1s11p
9 Crcrenur lasefinsrx ypanHeuufi.

Vcrouun cyluecrBoBaHI,It peurenu{.
Mero4rr peuterrllt

5-6 A 2 4 2t:t3%
PefiruHr-xoHrp
I

b

Cucreuu luueftuux ypanneunft.
Vcrosfiq cyuecrBoBaHr4Jr perueur{r.
MeroAu peuleHllt

5-6 t2 llepearrecraql

0 Berropuar arre6pa 7-9 6 a
J 4 3/33%

il Berropsar zurre6pa 7-9 T2 flenearrecrar ru
1 JIU He ft Hure npocrpaHcrBa t0-t2 6 J U 3l:\3% Pefi'ruur-rcoHrp

2

Jlb

8 Eaua4oesr [pocrpaHcrBa 13-14 4 ẑ 9 2/:\3%
9 ,rluuefirue oneparopbr I l5-16 4 8 2133%
10 Brrnueilurre x KBaAparraqHtre Qopuu I l7-l8 4 2 8 2/33% Peri'rHHr-xoHrp

3

Jt5

Bcero sa I cerraecrp: 36 l8 126 18/33% 3aqelr
(nepearTecraur
3aqer c orreHKo

)t

l5 AHannrHqecKa.s reoMerpl,Iq Ha
flJlocKocTr4

z t-6 6 12 t8 4,5125ya F eti'r-uur-xorlrp
I

JII,

i6 AHa,lhTHqeCKafi feoMeTpr.{rl B

rrpocrpaHcrBe
2 7-t0 4 8 12 3/zsl/, trefiruHr-xourp

2
J'tb

t9 MHoxecrea. 2 I ta
L- LL 2 4 6 1,5/2s%

20 Al re6par.luecKue clrcreMbr. z 3-14 2 4 6 r,5t25%
21 fpynnrr 2 5-16 2 4 6 1,st?s%
22 Korrua, nolr 2 r7-18 2 4 6 t.5/25% PeffruHr-rcoHrp JI I,

Bcero sa 2 cevecrp: IE 36 54 13,51250,/o 3rcsalaeH (36)
Haruqne B auculnJlhHe KII/Kp
l4roro no AucuHnJlHHe 54 72 180 31,5125% 3a*i--

(nepearrecraqz
Ilaqer c orleHl
3xsaNaea (36)
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Coqepxann e JreKrIHoHHbr

CEM

PasAer 1. Marpzqu, o[peAenr.rreJrr,r.
Terraa l. Marpzqrr. Onepaquu a csofic,rna.
Onpe4ereurre Marpurlrr. OcuoeHbre Br{Abr Mar

Ha r{}rcjlo, TpaHoloHHpoBitHr,re, yMl{oxeHue Ma
flepecrauoBo rrHbre Marprdubr, Erznra.{Hac Marpurla.

T etv,a 2. C ucrevrr lrauefi nrrx ypanueunft MurJrbr

Olno ypaBHeHr{e c oAHr4M Heu3necrHbrrra. O4rr
u 3x3. OnpelelureJrr.r BTopolo t4 Tperbero [opq.{KoB,

Terr,ra 3. Onpe4elrareril u Hx cnoftcrsa,
Alre6pauuecKze AolonHeHr,rr u uuuopu. P

Ceoficrsa onpe4ellarelefi. BrF{Ac:reu[e olpeAelureleft Bbrctrrlax rropf,AKor].. ()upe4elurelr
npor.r3BeAeHus Marpr4rl. Oupe4elurelr B an4epMoHAa.

Telra 4. O6parnar Marpr,rqa. Pa.nr uarpuqrr.
Henuporrc4eHHas Marpr,rqa. C)6paruas Marp

Csoficrsa o6paruofi Marpplrubr. Peureurae Marpuq
Marpr4rl. Paur uarpurlbr r4 ero BbrrrprcJrenue. Mero4 or

Pas.Aer 2. Cucrerr,trt lunefiurx ypanuerruft. Mero4u peureHLrrr. Vcroeue cyrlecrEroBaHrr.s peureHlrq.
Tenra I . Cucleuu rurueft nrrx ypanueHu fi . Ycronas cyuecrBoB aHrrtr peurcHufl .
Czcreuu lunefiHrrx ypanueHufi (conlrecruax, HecoBMecrr{ar, olpeAeJreHHar, HeonpeAeJrerlHar,

..,-,-\ t/.--*,...--^- L^.^- -^oAHopoAHaq, HeonHopo4uar). Marpuvuar Sopr,aa 3druvn sraslsM,bl rrlzueii.sr,rx ypanuefrvr).
SKsasaneurHble cucreuu. 3reueHTapHbre npeo6paroBaHvfl, crrcreMbr. Teoperraa K-poHexr:pa-Kanellz.

Teyra2. Mero,q faycca.
llprrr,tofi xoA MeroAa f'aycca: npLIBe.qeHLre cr{creMbr K cry[eFrrrarorvry (n qacrHocr]r4, rpeyronr,H

sIaAY' O6parurrfi xoA MeroAa faycca. Cso6oAHHe 14 fJraBHbre Her4:]Becrnue. Odulee H r{act,Hoe pem
CUCTeMLI.

PMY,)

Terraa 3. Peureupte HeBbrpoxAeHHbrx ruruefiHrx cprcreM. Oopvrynrr Kpauepa.
HenstpoN4eHHas cllcreMa n rnHefturrx ypanueuufi c n Her43BecrHbrri,rr.r. Malpz,rntrfi cr

peIxeHI'I.s. flpurr,repr'I Ans cucleM m,rnefinrx ypanuenafi MaJrbrx nopqAKoB. (Doprvry.nsr Kpeur,repil.
Teua 4. O4uopoluas cvcreMa luneftuux ypanueuufi.
Conuecruoc'rb oAl{opo,4Irofi cuc'rermr rvnefinbrx ypaBHeHuft. Tpunvwt5lleg perrrerrlre. ll{eo6xo MO0

Ir Aocraror{Hoe ycnoBl4e AJII cyqecrBoBaHr4r HeHyneBbrx peurenufi oAHopolHofi ca:c:rervru rr.rHe E,D(

ypanueunft,

Pa:4en 3. BerropHan anre6pa.
Terr,ta I . feolnerpuqecKrre BeKTopbr.
Onpe4eleuue BeKTopa. fl.r.uua BeKTopa. E4znuqurrfi BeKrop. Opr BOKTOFa. Korru11r

iHI{i{

DIU

D.

r4e.

BeKropbl' l(oullauapHble BeKTopu. .IlnuefiHbre oneparlr4lr HaA BeKTopaMrr. Flpoerqur lre1Topa Ha
lexaprona cucreMa Koop.!:IdHar. KoopAranaru BeKTopa. Mo4ynr BeKTops u ero Br,rqvcJre
HanpanlrrcIuue KocllHycrr. Jluuefinrre onepaurru Ha.q BeKTopaMH, 3araHHbrMa Koop.4r4HaraMu"

I et'l,a 2. Crzurxpuoe npor43BeAeHr4e BeKT,opoB,
Onpe4eleuue cKantpHofo lpoIr3Be Aen:ar,. Csoficrsa cKaJr{pHofo por43Be [p,Hng. Bupax

cKarqpHofo [pot43BeAeHI'Is qerpe3 KoopAHHaru, Heroropble rrpunoxenuq cranhpn:oro npou:nre,4euul (
Mex(Ay BeKTopaMI'I, npoeKuuq BeKTopa Ha 3a.4aHHoe HarrpaBneuue, pa6ora rocro.srrHofi clrnsr).

Terr,ta 3. Bexr.opnoe npor43BeAer{r{e BeKTopoB.
flpanue v JreBbre rpoftxu. Onpe4eneuue BeKTopHoro

npor.r3BeAer{za. BrrpaNeHr.re BeKTopHofo npor.r3BeAeHr,r{ qepe3
BeKropHofo npor.r3BeAeHr4s (ycrauoueHue Konnr{HeapHocrr4
fl apannenorpaMMa r{ Tpeyfonbnuxa).

npou3BeAeHr,rs Csoficr:sa BeKTop ofcf
KoopAr,rHaml. lflercoropbre rrpr{r t4tt,

Terraa 4. Clreruannoe npor.r3Be.{eHr,re rpex BeKTopoB.
Onpegelenue cMerrraHuoro rrpror43BeAeHr,r.f,, ero feoMerpuuecrufi cMbrcJr, CsofigrBa

npol43BeAeHur. BupaNeHI{e cMeIIIaHIrofo npor.I3Be.{eHur qepe3 KoopAr.rHarr,r. Jf{eror<lpr,re

HHc

fort

BeKTOpOB, HaXOXAeHr4e [Jro

CMCIIIAH IC,

14trlpIzno



cMerrraHHofo nporr3Be4eHufl. (oupe4eleuue esar.rl,ruoft
yCTaHOBneHI{e I(OMIIJIaHapHOCTLI BeKT'OpOB, OnpeleneHl{e
nr4paMuAbr).

opr4er{TarlHH BeKltopoB El

o6reNaos lapaJrneJ]erurre1a Ll rpe

Par.qen 4. Ilu:e'etrt]clrte rpocrpar{crBa.
Terr,ta L Onpe4eleuue lprnefiHoro npoorpaHcrBa.
Onpeleleuue :ruuefiuoro npoorpaHcrBa. Axcnonasr ruaueftuoro

cJIoxeHI{q, aKcHoMbI ollepallul4 yMHoXeHI'It, aKcI'IoMbI, cBt3bIBaIoUue
flpuvepu luuefi srx flpocrpaHcrB.

T eua 2. Easuc luneft noro npocrpaHcrsa. pa3r,{epHocrb.

OlpeAereHu.q luueftno 3aBI{cHMbrx u ru.rueftuo He3aBr4c}rMbrx cr4creM r}er{:ropoB. ftpra
Iuuefirtas ront6auaqut BeK'ropoB. Eaguc. Paslrepuocrr mruefinolo npocrpaHcirBa. C)r;Hosusre reo
flpeo6pa:oBaHl'Ie 6asuca. Matpuqa nepexoAa. Csssr MexAy Kooprr4HaraMlr BeKropa n pruurx 6a:z

Tenaa 3. Ilo4npocrpaHorBa lunefiHoro rpocrpaHcrBa.
Onpe4eleuue. flprauepu. Codc'rBeHHbre z ueco6crBeHHbre noAnpocrp alcrBa. I lo4npocrpa o

rax lunefrsaq o6oro'txa cl4creMbl BeI(TOpoB. Pa:uepuocrb rrornpocrpaHcrBa. 3aAauue rroAnpocrpaHc

IIpOCTpaH CTBa: aKoI{OMbr OIIe UU14

oneparlr4H cJroxe,Hr{q rr yMri HVt.g..

Bac

6as btt.

MI.,] .

oAe

tIoMoIIbIo clrcreMbl nvHe[HbIX oAHopoAHbrx ypanneuufi. @yn4arr.reHTarbHar cucrel4i] peueuufi.
perxeHrre clrcreMbr nnnefinrn< oAHopoAr{brx ypaB euuit.

ParAen 5. EBrruloBbr npocrpaHcrBa.
Telra I . Cxanrpuoe npor43Be.(eHrrre.

Onpe4enenue oKanspuoro trpoll3BelLelufl. Ilpulrepu cKanspHr,rx nporzsne4,euzii.
HopMbI (.unuHrr nerropa). Hepanencrso Korupr-EyH{KoBcKoro. Yrol MexAy neKTopity{1a.
rpeyfonbHlrKa.

T eura 2. oproroualbHocrb BeKropoB. oprouoprrazpoBaHHbre lasuct t.

Oupe4e
I{epa

OnpeAeleuue oproroHanbHbrx BeKropoB. Teoperraa IIzSaropa. Oprouoprr.rkrpoBaHHbre
Cxa,rrpuoe [poI43BeAeHI,Ie B oproHopMr4poBauuou 6aguce, HopMa BeKTopa rr yfon N,rex(Ay Be
I lp o q e c c opro r o H an r{ 3 ar\r4pr f 'p ana a- [lna u4ra.

PasAer 6. Jlunefinue o[eparop]br.
Tenra 1. Onpeleneuue mauefiHofo on€Foropa, o HoBHr,re csoftcrsa,
Olpe4eleuue o[eparopa, 4eficrBylouero s r HefiuoM npocrpaHcrBet ()npe4e:leuue rzneri

orleparopa. flpaneprr nuHefinrrx oleparopoB. Marpuqa rznefinoro oneparopa B Aar{rroM 6u
fleftcrsut ua4lzueftHblMu ol]eparopaMr,r. Ilpeo6pa:oBaHr4e Marpvubr nuHefiuoro oleparopa fipn ilepe
K HoBoMy 5azucy.

Tewa2. Co6creeHHble 3HatIeHI,rs u co6crseHHbre BeKropbr runeftnolo oneparopa.
Xapaxrepucru'recxuft MHororlreH ruruefinoro oleparopa. Oupe4er""rr 

"o6rlrleHH()r.o 
3r{a

rulnefruoro oleparopa. Onpe4eleuue co6crneHHoro BeKTopa runeilnoro oleparopa. (lxeuar uaxg
co6crseHHrrx BeKTOpoB.,{uaronan v3at\us. llrueft uoro onepaTopa.

Teva 3' Jlusefi Hrte oneparopbr, 4efi creyroqrre B eBKJrr{AoBoM npocrpaHcrB e.
Oproroualruufi ltrreftsrrft oleparop. OprorouarbHaq Marpuqa. Ca4,roconpnxerrHuii :ruHefi

oreparop. CuuuerpuvecKaq Marpr.rqa, Cnoficrna 
"u"o"orrp")KeHHofo 

oneparopa.

PasAer 7 . ButuneitHbre u KBaApaluqHrre Soprr,ru.
Terraa L Enluuefiuue {roprrlu.
Orpe4eneuue 6utruueflruofi $oprvlu. flpunaepu 6ulznefinux

flpeo6paroBaHr.e Marpr.rrlbr 6zlprsefiuofi $opnarr nprd rrepexoAe
6nrusefiurre Soplmr.

T erv.a 2. Kna4paruunrre $optmr.

$oprta. Malrpraqa 6ulrauefinofi {lo
K HoBoMy 6azvtcy. CuvnuerpT KHe

Olpe4eleuue xnagpa'ruvnofi @oprr,trr. Marpnqa rna4paruvuofi $opusr B r,aHHOM 6as
floroNurerbHas orpeAeneHHocrb KBaAparr.r.ruofi Sopuu. Kpziep uir Cut;,secrpa, K.ano Hvyrecgutt
rna4parzuuoft Qopur,r. Ilpune4euue KBaAlparn.ruoft (fopvru oproroHaJrbHbrM rrpeo6pa-roBarrvej
KaHoHur{ecKoMy BkIAy. Hopualrnufi na4 KBaAparl,Iqnofi $oprvmr. 3aron rrHeprlt4rr roa.qparr.rr{Hrx @oprrr

bIII
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CEMECTP 2

Pas.4er 8. AsanuruqecKa.s feoMerprafl Ha rrJro

Terr,ra l. Cucreua Koop.qr4Har Ha rrJrocKocrrl.
flpruoyrolbHar cr4creMa Koop.quHaT. Ha rr

rrpr4noxeHu.rr MeTo,4a KoopII,rFIaT Ha rrJlocKocTU: pA

A aH H oM orHorrleHr4r4, rlnouaAb rpeyronbH ut<a. Ilulew
T eua 2. Ilpruar Ha rrJrocKocrr,r.

O6uee ypaBHeHr,re upruoft Ha rrJrocKocru
npruori rro AByM TOrrKaM. flaparraerpr,rqecKoe yp
xoeQQzqr.reHroM. Ypaaueulle npruoft B orpe3
pacnonoxeHl'Ie IByx [p.uMLIX Ha IIJIocKocrLI. Paccrosuue or roqKr.r llo uprlroia. flo.lrynlocrcpcrn,
3aAaBaeMr,Ie uprlrofi.

Tenaa 3. Kpznrre BTopofo ropr.AKa.
Kanouzqecxoe ypaBrreHr4e oKpynmocrrr,

KaHouaqecKoe ypaBHeHrre g.r:tJrrzrca. Bolrur afl. Lt M
Bepuruuu 3JrJrr{rca, 3xcqeurpzcr4Ter rr Ar.rpeKTpr4cbr
fznep6ola. (Doxycu. Paccto.suue Mex.qy Sorycanrz. KaHonu.{ecroe ypaBHeHrre rzrep6o:*r.
{eficrezreIrbHafl In MHHMa.fl tronyocu. [eficrnureJrbHa.s u MHr4Mar ocu. Bepnrunu rznep6pnrr.
3xcqeurpzcl'Irer u rI4peKTpI4cbI runep6omr. Acunrurorr,r runep6olrr. pasuocropoHHrs rznepQo.na.
3xcqeurpzcl'Irer Ir rupeKrpncbl rvnep6orur. Ilapa6ona. @orcyc. {upexlpuca. l]epurur:a rapa6oru. Ocr
napabolu. I(auouuqecKoe ypaBHeHue napa6olu. fl

Ternla 4. IIp eo6p as oBarrr.re clrcreMbr Koop.4r,rH

llpeo6pa:oBaHr,re o4uofi rprMoyronluofi cprc

oceft xoop4LrHut. Css:r MexAy crapbrMur r.r HoBbrM

Mex(Ay cTapbrMr,r ra HoBbrMI4 KOOpAI4HaTaMr4.

Teva 5. O6rqee ypaBHeHrre KpvBbrx Broporo n
BsrpoN4enuue KprrBbre Broporo ropqAK

flpune4euue rpunofi BToporo nops.qKa K KaHorrt4r{ecK

Teva 6. flpuueneurre KBaAparr4qHbrx Oopr"r
ypaBHeHr4{ xpunofr BToporo nopslKa K KaHoHr{rrecKo

PasAer 9, AnalnruqecKar feoMerpv, B npoc
Teua 1. Vpanueuue [nocKocrrz B rrpocrpaHcrB
O6rUee ypaBHeHr{e rrJrocKocr,r{. Hoprrrur

urocKocrtl. Yacrrure cnyqau pac[onoxeHl,r, rrJI

Ypanueuze rrJrocKocrrr B orpe3Kax. Hopualuroe
Paccro.sHue or roqKlr Ao rrocKocru. VpanueHlle nJr
paclonoxeHr.re lJrocr(ocrefi. yrol Mex4y AByr\{, nnoc

Tewa2. Ypatuenue npxvrofi B rrpocrpaHcrBe.
KaHonrz.{ecKoe ypaBHerrr4e npsMofi . Haupaux

npxlroft. llprnaal KaK Jrr.rHrr.r{ lepeceqeHuq AByx lr
npxnaoft. Bsarar\aHoe pactronoxeHue npsMbx. Vro
npoxo4xrqefi qepe3 IBe roqKrr. I(onruauapuue
cxperqunarol.luecf, [pqMbre, p*ccrosuue MexAy cKperqurBarour.rMr.rc.s rp.sMr,rMr4i

Tenaa 3. flprvra.r rd lJrocKocrb B rrpocrpaHcrBe



Bsa[r\auoe paclonoxeuue npauoft z uJrocKocrl4. HaxoNAeHI4e ToqKrd nepecerrerHr4, trnIlocKocrl'I. HaxoxAeulle npoeKul4t4 ToqKr.I Ha rrJrocKocrr. HaxoNlleHve IrpoeKrll4t4 TOttKl[I FIa lpqMro

I-{enal crerreHb :SreMeHTa

rloAcrzrHoBoK, fpryunia au

OLl H

VlonMe)r(Ay lp.auofi 14 rrJrocKocrr,Io.

Tenaa 4, Iloaepxuocrrr BTopor.o troprrKa.

u |vflvr v rtKaHouz'{ecKl4e ypaBHeHu'f, SrrH[covl,\a, orHonoJrocrHoro runep6olor4Aa, ,4Byr]oJrocrrroro rzrep6o

BupoN4euHble [oBepxHocr' BToporo [op.'AKa. HenupoN4eHHbre rroBej]xHocrr{ BTOpofo fro s.At<a.

KoHyca BTopofo nop{Al(a, SJIJrI{IITI4EIecKoro napa6otou4a, ranep6o"nuqecKoro
3JlJlatrruqecKofo \unu[Apa. rzlep6olnqecKoro IILIJII,IHTpa, napa6o.nzvecKor.o rlr4nr4HApil.

PasAer I 0, Alre6pauqecKrre crpyKrypbr.
Terrra l. IVIHoNecrsa.

Y::}et:* 
nycroe MHoxecrBo' flornasoxecrno. onepaquu o6re4uueruu, nepeceqe'uq, pa3(4ololueuur), 4exaproBa [pol'I3Be.{eHr{r. Oroopaxe r4e MHoxecrBa B MHo)KecrBo, Eue,xqull. K";J;;;;orooparxeuuft' AccottzarrlBHocrb KoMno3IrIIuz. o6paruoe oro6paNenue. MorqHocrb Mrro)KecrBa.

MHoxecrBa. I eopeua Kantopa o MHoxecrBe Ecex rro4MHoxecrB.
Terva 2. Anre6pauvecKze czcreMbr.
onepaqaz Ha MHoxecrBe. AccoquarLIBHHe 14 KoMMyrarraBHbre oneparlr4r4. EAunrzilnrrfi(uefirpanrHufi) sleueur. llolyrpynn', Monol. O6parurrfi elelreul. O6parnrr,r di elenae:H,r" ffrno..*rJ;;;

MHO}I(ECTBC.

Terr,ra 3. fpynurr.
Onpegeleurre rpynrrbr. Adelena rpylna, flpurrlepu rpynn.

flopqlox rpynnbr. Ilogrpyuna, I{uxluvecrax rpynna. fpyuna
rrpaB r4nbH o f o Tpeyf onbHrr K a.

Teua 4. Kom,ua. rroJrr.

Oupegeleuue Konbrla. flpurraeprr Koneq. Kolrqo KJraccoB BbrrrrtroB. .{enzrelr,;;;;:; ;;:' ;;^'fl:',, ;;:';"ir#_
norr's' flore KoMIIneKcHbIX qucel. feouerpuqecKa.f, r.rHTepnper ar\vfl. onepagur corrpf,xeFfr," o.,il;;;:Irueftnrx u KBaAparHbrx ypaBHenuft s flone KoMrrJreKcHbrx qlrceJr.

CoAepxauue flpaxTrrqecKnx sanqrufi rr o Ar{cqfl nJrrtHe

CEMECTP 1
Pus.qen L Marpraqu, oilpeAenr,rleJrr.t.
Terraa 1. Marpzqrr. Onepaqzz H csoficrsa.
lefrcryut c MarprruaMr{: cJroxeHr{e. vMHo.-^----^ -\warlv, J lvrxu

MarpHII. Marpu.rurrfi uuoroqrren.
Terta2. Perueuue clrcreM ruluefiHtx ypaBHeHr.r
Teua 3. Brrquclenue onpeAenr{nelefi .

Teua4, BH.rucreu[e odparHoft uarpzqu. peur

Hbrx ypaBHenufi.
MaJrbr,K IIOpqAKO

c14 cTe

Terva2. Peurenue CJIAy MeroAOM faycca.

PasAer 3. Bexropnat wrce6pa.
T erta 2. Cralrpnoe nponr3BeAeHrze,
Teva 3. Bexropuoe npou3BeAeHrre.
Teua 4. Clreuraunoe [porr3Be,qer{r4e.

r4\a,

hilA'



I

Pa:.qen 4. Jluneftnbre npocrpaHcrBa.
Terraa I . Oupe4eneHze mlnefiHoro npocrpaHcrBa,
T errta 2. Ba:uc lunefi uoro npocrpur.r"u. parnn.pHocrb.
Tenaa 3, Ilo4npocrpaHcrBa mt nefiHoro lpocrpaHcrBa.

PasAer 5. Ennlrz4oBbr rrpocrpaHcrBa,
Terr,ta I . Cxarupuoe rpor{3BeAer{He.
T e.'a 2' oprorouzurbrrocrb Ber(TopoB. oproHopnaupoBaHHbre 6azucst.

Puslen 6. Jlzneftntre oneparopbr.
Tenra L onpereneHue rur'efiHoro o[eparopa, N{arpuqa rzuefiHoro olepa,ropa.
Teva2. coSc:rne'Hbre 3HarreH wx u colcrBeHHbre BeKTopbr lzuefruoro oneparopa.

PasAer 7 . ButwseirHbre rd KBalparuqnrre $opnau.
Tervra l. BuluuefiHue Sopurr.
T errra 2. I(aa4parzuurre $oprrar,r.

CEMECTP 2

Pasler 8, Aua;luruqecKar reoMerpr.r, Ha nnocKocrr4.
Teua 1. Czcreua KoopArrHar Fra rrnocKocrlr,
Tewa2. VpanueHue npxnroft ua [JrocKocrr.r.
Teua 3. Kpunue Broporo noprAxa.
Terraa 4. flp eo6pa: oBalr{r.re crrcreMbr KoopArrHar.
Tenra 5. O6rqee ypaBHeHr.re Kpr4Bbx BToporo roprAKa.
Tenaa 6' rlpzlreueH'e KBarparuqHbrx Oop,r B Teoprrrr KprrBbrx BTopofo notrrrAKa.

IIpocTpaHcTBe.

AHCTBC.

CTBE,

HCTBE,

Pa:Ael 1 0. Anre6pauqecKr.re crpyKTypbr.
Teua l. MHoxecrsa.
T et.r.a 2. Anre6pauvecxr.re cucreMbr.
Teva 3. fpynnr,r.
Tenaa 4. Kolrqa, ror.s.

5. OEI'A3OBATEJIbHbIE TEXHO JIAI-VI]/rB npeIIoAaBaHIrI4 AIccuvnJII'IHbI <Anre6pa u reoMerpr{r) Hcrronb3yrorc.f,o6pa:onareJlb'ble TexHoJIorI4I4 KaK Tparr4rlr4oHHbre, TaK I,r c [pzMeHeHr{eM aKTzBHbrx rdMeroAoB o6yueHzx.
AxrusHtre H r,rHTepaKTrrBHbre Mero.4bl o6yveuua :

rrHTepaKrrrBHbre Jrerrluz (no ncena reuau).

pasuoo6
14HrepaKTr.rB

EIC)

bD(



Cevrecrp l.

PefirnHr-xourpo.rrr Nbl
Marpzqrr.

X*]";";jil #ffi:i:;"Hll."J;;i^.Jrr{reJrin no crpoKe zru cron'qy

Pefirunr-rou'rpo.rr J\b2
Ycronzs coBMecrHo crLr il HecoBMecrHocrrr CJIAy.
Perueuue CJIAy MeroAoM la1rssa.
B erropuoe trpor,r3BeAeurle. CnaemaHHoe npou3BeAeHr.re.

Peftraur-rcoHrpo.nr Nb3

ocTb cr4cTeMbl BeKTOpOB.

B.g3E MeXIy KOopIrrHaTaMV BeKTrCpa B pa3Hbrx

Ilunefinufi oreparop. Marpnqa lzHefiuoro oneparopa.

Pefirunr-xonrpo.rrr j\bl
Celrecrp 2.

Paccro.sHr,e MexAy AByM{ ToirKaMu. lereuue orpe3Ka B AaHHoM orHorrreHhr{.
P a3rlt.{urre llrznbr ypanu eHufi n pxlr ofi Fra rrJrocKocrr.r.
PaccroqHue or roqKI'I 21o npxlrclfi, BsazNaHoe pacnonoxeHr.,re ,,p.sMbrx rra rr,]ocKocr.r4.Kplrnue BTOporo [opr{.4ra: 3JrJ]r4nc, runep6ona , napa6ona.

PefiruHr-rcourpo.lr J\b2
Pasrrz'{uHe Brrrbr ypanneHufi rrJrocKocrt4 B npocrpaHcrne. HopuaJrb rrnogKocrz.PaccrosHue or roqKa Ao rlJrocKocru. B:|auNrHoe pacuonoxeHpre nloclcocreDi.flpxuar B npocrpaHcrBe. Ka'orr4trecKr.re ypaBHe'rcf,. Hanpan"rr'oquft BeKTop.Ilprual KaK .rrr4Ht4s nepecerreHr4fi AByx rrlocxocrefi.
Haxo x4euue ro trKr.r rte]peceqeHur npxnaofi r4 rrJrocKocrr{.

Pefirzsr-rconrpolr J\b3
MHoNecrso' florvuoxecrBo. oueparlnz HaA MHoxecrBaMr,r. Morqnocrr MHoxecrBa.Arre6pauvecKrre crrcreMbr. onepaquz Fra MHoxecrne. rloryrpy,,na. MnHouA.fpynla [oAcraHoBoK.
Kolrqa KJraccoB BbrqeroB.
flole xovuJreKcHrrx qaceJr.

flpouexyroq'as arrecrarluq [o vroraM o cB o eHvrr AV c uunfl r4rilr,r

g'p.o.n., u e M arparrb, o,.*il"Jl;; m;ft'T,.,tmffi :ffii uft ru a p'r arrr r4 rr aM r{.OupegelzreJrb n-fo noprAKa. Cnoftcrsa onpe4elurelefi .O6paruax Marprrqa. Csoiicrna o6par"oif Marprzrlbr.



troprlKoB no rrpaBuny Kparvrepa.
IOp'AKOB MaTpr{rlHlrrr,t CUOCO6Crnr.

Kooprzuarbr BeKropa.

Bonpocu K 3arrery c oqeHxofi

.f, Marprzubr. Cnoco6u BbrqncretaHfr paHfa Marf
BMecr,Hocru crlcreMr,I ruuefiHrlx yparruenufi
Mynbr Kpavrepa, MeroA o6parHoli Nrarpr{rlbr.

e.{eHr,re.

xoAe K HoBoMy 6asucv.

-Eyuxroncroro,
oproroHalbHocTb BeKTOpOB. oprouoprrauponanurrfi 6azuc.
Ilulaefiustir oneparop. Marpaq a nzrt e fi H o.o oneparopa.

xoAe K HoBOMy 6azuc>v.

rr mueriuofo oneparopa.
oBoM npocTpaHcTBe.

Cetrecrp 2.
Boupocrr K 3K3aMeHy

rlprvar Ha flJlocKocru: o6uree ypaBHeHr4e, ypaBHeHr.re c yfnoBbrnr r<ooS@rrqrreHToM, ypaBHeHa
orpe3Kax, HopMtLTbHoe ypaBHeHlre' feonaerpuqecrntl oMbrcJr yrnoBoro rcooQsrzqrregra.
PaccrorHl,Ie or rorrKl4 4o nprrr,rofi.
B:auuuoe pac[onoxeHT4e rrprM.,rx Ha rrJrocKocru. vroa MexAy rrpr{Mr,rMrr,,
O6rqee yparlHeHrre xpllnoft BToporo nopr.qKa.
3rluuc.KaHoHll.{ecKoeypaBHeune.OcnoeHbrexapaxTep 

Lr.
fuuep6ona.KauosuqecKoeypilBHesue.Ocso"n"ra*upu* 

uKr4"
rlapa6ona. I(a'oHll.{ecKo e ypa'HeHue. ocHosn"ra *upunreprrcrrr Kr4.
fllocxocrr ll lpocrpalrcrBe. Hopuam [JrocKocrr4. Bsaz1aHoe paclonoxeHue nn.r:r<oc.nefi.
Paccroquue or roqKr{ Ao rrrocr:ocrl,r.
flp'ruar B rlpocrpaHcrne' Hanpanlxrculuft BeKTop. Bsau^,r'oe pacnonoxeHLre [prt]\4r,rx.B:aauuoe paclonoxeHue [p.sr{ofi u nlocrocrn.
onepaqvr u Ha MHoxec:rne. floryrpy,,,,a. Heft rpamnrrfi srer\aeur. MonozA.
O6paruurre sJreMeHTbr. fpynur,r. 46.n."u, rpyrrrbr.
Kolrqa. letur'etu Hynfl u Hr4Jrr,uoreHTHbre gJreMeHTbr.
flone. flole rcoutJreKcHbrx qaceJr.

Carroc.roqreJrbuafl paOora cryAeHToB
3agauuna.ns CpC

K ra.rery (uepearrecraqun)

eHr{e Ha rrucJro, yMrrox(gHlre uarpaq).
rlHbrMrr cno co6avrz. CBofi c rsa onpe4e:rurelefi .

6parnofi Marpvrlbr,
x rroprAKoB tro lpaBrrny Ktrlanaepa.

I4IIbr.



I

Manbrx IIoprIKOB MaTpr4rrHbrru cnocotsoM.
MaJrbrx [opsrKoB Mer,oAOM f aycca.

uHeapHOCTb BeKTOpOB.

Celrecrp 1.

I . PeueHue Marpr.rr{Hbrx ypanueuufi .

2. r4ccrcloBaHrie cJllAy Ha cotsMecrr{ocrb pr perxeHr.re MeroroM f,ayaca.
3 . B exropHoe [porr3BeleHrze. Clreurauuoe npolr3BeleHu e.
4. Olpeae:reHr,re lzneftuoro rtpocrpa[rcrBa.
5 . Jluuefiuas, 3aBucr.rMocu u mlnerl Has, He3aBuc.. - ^ ^-- ^ __ -

6. Ea:uc H panMepuocrs luuefiHoro upocrpaHc
ypanHeuuft.
6. Ea:uc H panMepuocrs luuefiHoro upocrpaHc
ypanHeuuft.
7, flpeo6pa:oBaHr.re dwuca. Marpraqa nepexo.qa,
5azucax.
8. JIuHefiHrrfi
9. flpeo6pa:o
10. Co6creeH

pa.
I l. flpzne4eHze KBaAparuqHoii Sopnau K KaHoHr.r Jlarpa.uxa.

Ceuecrp 2.

l' llpruar Ha rrnocKocru. ypaaHeHue rp.sMofi no sa4auHbrM 3JreMeHTaM.
pflI.Ka.
ypaBHeHr4s xpunofr BTopo.r.o nopJr4Ka.
LI TOrIKu. Pacctollnze oT loqKa 40 IIJIOCKOCTT4.

MexAy rrnocKocTrMr4.
6. CrperquBarorluecs nprMbre. paccroxsue MexAy HHMrr.

g. ofi Aanuoft, orHocI4TeJIbHo rrJrocKo crn; r4rrv ullxtrroft.
KoHyc BTOpOro roprAKa.

8.

9. O6uree ypaBHeHr.re rroBepxHoc.rr4 BToporo [op.,rAKa.

<Dosr oIIeHOr{Hbx cpeAcrB Ant ilpoBeAeHlr.f, arrec ra[,"u ypoBHr c$opuraponaFrHoc,rr4 KoMrrereo 6 yvarorquxc.s no rr4cu'rrnrrHe o @ opnrnxerc.f, orAerbHbrM ..oKyMeHToM.

7, YTIEEHO-METOAIT IIECKOE I,I IIHOOPMAIII4OHHOE OFECilEIIE,III4E
AI,ICqiltIJITIHbI

7.1. KsuroodecueqeuHocrr,

HauMeHoeauHe lrreparyp"r: aBTop,
Ha3BaH ne, BU[, v3 /]{AHW''., I,I3AaTeJIbCTBO

foa
v3EAHU8

KHA| O OEECIIEI{EHH O'Nb
Koruqecreo 3r3eMln.spoB

w3/.aqnil n 6a6luorexe BnI-y a
coorBercrBuz c <DI-OC BO

Ha.rll.r.ae e

6w(iluot

2 J

JtntepaTypa
2015 httplzianLsrx_!

e B 3neKTpoHHO

uorexe B,rfV

duc:l_41599J



2, Ocnonsr nuHefiuoil anre6plr u
aHar r4TuqecKofi reoverpua: Vqe6soe
noco6re / IllepuHea B.f. - M.:HHU
I{HOPA-M, 20t7. - I68 c.: 60x90 l/t6. -
(Brrcuee o6parooauue: Earananpuar)
(o6roNxa. KBC) ISBN 978-5- I 6-005479_7
3.3reveHrrr,ruHeiHofi an.r6p": y"e6-
nparr. noco6ne / O.E|. OpeurcuHa, H.h.
Eproea; BraAurrr. roc, yH-r uu. A, f. ra H. t'.
Cro,rerosurx. - BraAuvr.rp : I4gA-no Bnfv.
2011. - 90 c. - ISBN 978-5-9984-0780-2

l. Anrouon B.14., JIuHeftHu, at re6pu n
aHa, ilTt4qecKar [eoMerptrr. OlopHrrft
KoHcneKr [3nerrpouurrfi pecypc] : y.re6.
noco6ne / B.Z. Anroloa, M.B. Jlaryuoua,
H.Z. IIo6rosa, IO.A. Maxczvos, B.M.
CeueHon, [O.A. Xsaros. - M. : Ipocnerr,
2015. - 144 c. - ISBl{ 978-5-392-t6}g3_4
2. Jluueiluan anre6pa B npnMepax 143ara.vax:
Yqe6Hoe noco6ue / Bopraroocxuit A.C.,
flaH'rerees A.8., - 3-e rr4., crep. - M.:HHt{
I4HOPA-M, 2015. - 592 c.: 60x90 Ut6. -
(Bsrcuee o6paronaHre; Ear<zuraapnar) ISBN
978-5-16-010586-4

!.!41L/1i4_qq[r rr . c o m /
duct/558491

http://e. lib. vlsu. ru/bi t12
3 4 s 67 8i9 I 6t 86 I | /0 1 63 8.

,I[onoluurenrHar n

dlct/494395

7 .2, IlepuoqrrqecKue rr3AaHrrn
I. Vcuexz MareMarr4rrecKr,rx HayK, xypHrur pAH (ropuyc 3, ayx. 414)

7.3. I{HrepHer:pecypcbr
l. http://window.edu.rul
2. http://allmath.com/
3. http://lib.mexmat.ru/

8. MATEPI4AJIbHO-TEXHPIqECKOE O
flttx peatu3ar\r4Lr larrHofi Ar4cur.rnnr.rubr t4M

zausruil neKuuoHHOfO TVIntA, zaunrvfi npaKTr,rq
r(OHTpoJrJr H rrpo

Jtrexquu rpoBoArrc
ynbrr.rMeAr4itHoft

ucronb3yrorcr rroMerqesus 6u6 tr.roremtr BnfV.
llepeveur ucnonmyeMofo JrrrqeH3r4oHHofo rrpl. Microsoft Excel

2. Maple



(npeAcranurem pa6oro4arenr)

I lpe4ce4areJrb KoMkt ccrru

I

Pa6ovylo nporpaMMy cocraBtrJr cr. nperroAaBareJrb xa(fe4pu OAprlI Epxona H.Z.

Peqenseur

' (rra6cro paSoru, 4oll
flporpanar'ra paccMoTpeHa r{ olo Ha Ha 3acerraHprrr rade4prr

, nolnucs)

@I,IO, uo4nucr)

flporoxol J\b

3ane4yrorqufi

(@I4O, nognracf
Pa6oqaq [porpaMMa paccMorpeHa u oAo6peHa Ha 3aceralr4u yve6uo-ueroAa.recxofr



Pa6oqas rpofpaMMao4o6peHaua yue6uufi rol

JIIICT IIEPEYTBEPXAEHI,Ifl
P AE OqEIz IIp O f pAMMbI AI4 CUI,ITIJIIIHbI

yue6uuft ro4

OT roAa

3aee4yrou1afi xaQeapofi

Pa6o.ra.fl nporpaMMa ogo6pena na

flpororor 3aceAaHufl ra$eapu Nb

3ane4yrouqafi raOeapofi

Pa6oqas [pofpaMMa o4o6peua na

llpororol 3ace4aHr4s rcaSegpsr No

3ane4yrou1rzft naQelpoil



I

JTTICT pErr{crpAllzn nsvlrHnHurl
n pa6ovyro nporpaMMy Alrcrlr4rrJrr4Hbr

AJITEEPA U TEOMETPUN
o6pasonarelsuofi nporpaMMhl HanpaBneHur floAroroBxra 0l .03.02 dlpuxra4uffr MareM4T uKa Ll

utt$opuaruKil)' HaIIpaBJIeHHocr': <MateuaraqecKoe r.r KoMrrbrorepuoe roo.nrforulr;;; '

, [porpaMMLrpoBAHUe U CuCreUnnrft aHalrn3>> (6ararannnar) I

3ao. xa$e4pofi_ /
Ifodnuca @UO

TIDOI MLrpoBaHI{e U CVICT9T HI'Ifr arranr,rqll IATTA
Hovep

'I3MEHEHH'

BHecenu rmMeHeHalt e uacralpas4erur
pa6ovefi nporpaMMrr

I4cnoruurem
oI40

OcnosaHze
(uorvrep u Aara rrporoK(

Qqaanqrrra -..h^ --' ,'

,TA

I

2


