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Cerr,lecrp
Tpys

aAu
EMKOCTb

tg,l uac.
JIexqun,

qac.
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1. IIEJII,I OCBOEHLTfl IVCW,IIIJII4HbI

Ilenu ocBoeHr,r

JrotI{qecKoro
Arrcrlkrurr{Hbr <Anre6pa u

brrrrJreHr{.f, vt Qoplruponauue
MeroAoB n $opnyn.

I',eoMeTpr4r) - QopMr{poBaHr.ie HaBr,IKoB

rrpaKTI,IqecKux HaBbIKoB llcfionb3oRaHr4t
MATEMATI4IIECKI4

3aAa.rv:
- I,I3yr{UTb OCHOB E re rlo JIo xe uus rlu:g-efin ofi alre6 o E;I u a]F^anvrrzqecxo fi feoMeTpr{[;

3aAarl.- HayrruTbcf, IID eH.sTb Lr3yqeHHr,re M eToAbr Anq penfleHr{r [pr,rKnaAHr,rx

) MECTO AI,ICUnIIJII/IHbr r] CTpyKTypE OtIOtI BO
r{ feoMerprr{) orHocprrcs K 6a3oeoftqactu yue6uoro rrJraHa.

o6pa:onalelsuo
feoMeTpr.,rr"

crlr4rrJrr{Hbr: Ar,rcrlr4rrnr{Ha onupaeTc-fl Ha 3HaHr4s rrpeAMeToB ocnoeHofr
IlporpaMMbr cpeAHero (nolnoro) o6rqero o6pasonanzx: anre6pa,

,{racquurzua <

llpepernzsurrr

a
J. fIJI HIIPYEMbIE PE3YJIbTATI,I OEYTIEHVIfl, IIO NI{CUIIilJIIIHE

lhannpyeurre
JIbTATAMI4

4. OET,EM I4 CTpyKTypA AI4CIII4IIJII4HT,I
b Al4cllr4nnr.rHbr cocraBrrrer 8 saqerHbx eAr4Hr4rI, 288 .{ac

Jrbrarr,r o6yueuux rro AI,IcrIr4lrJrr4He, coorHeceHHr,re c ilnaHl4pyeMbrMrr
ar.rs OIIOII

I{og Ooprvrnpyeil{brx
KoM ncreHuHii

ll.nRuupyeusre pe3yJr[,r'arbr o6y,rerrun no AucrturrJll.ure xapaKrepu3ytoulue sTanbr
u KoMneTeHuHH ( nor(a3aTeJtH ocBoeHHfl tcoMIcTeHuuu

OIIK-l Cnoco6eH
npHMeHflTb

QynaatroeHI€LIIbHbI
E 3HAHNA,

rroJryqeHHble B

o6racru
MATEMATHI{ECKIZX

u (utru)
ECTEOTBCHHbIX

HayK, U

HCNOJIb3OBATb HX

B

npoQeccuoualru
oil 4elrelrHocru

t{acrpr.IF{oe 3narr: o6ra4aer 6ia:oebrr\au 3Ha:nlarMla, iloryqeHHbrl,ru s o6racrr{
MareMarl{qecKux H (rznH) ecrecrBeHHbrx HayK.

Vvers: yMeer LrcnoJrb3oBaru 6agoesre 3Halc.Vs uz o6nacru
MaTeMaTHqecKLrx H linnr,r) ecrecTBeHH6rx HayK B npo$eccuoHalHrofi

NEffTEJIbHOCTIZ.

tr4nerr HaBbrKu: nsr6opa MeroAoB perueHn.fl 3aAaq

npoQeccuonalruori Ae.srerbHocrlr Ha ocHoBe reoperlrq ecrux
3HAHUH.

otIK-2
Cnoco6eH

ltcl]oJlb3oBaTb It
aAanTHpoBaTr,

cyulecrByloulHe
MATEMATHqECKHE

METOAbI H

CI,lCTEME,I

trpofpaMMl,{poBaH

r4s n.Jlfl

pa:pa6orrcu u
peann3arMll
arrfopr,tTMoB

pelxeHHt
rrpHKJraAHbrx

3aAar{

tlacruquoe 3gars: pacrrrupgHHbre 3HaHu.s e o6racrn MareMarlrKlr;
MaTeMaTHqecKue ocHoBbI, ocHoBH ble IIoJIolr(eHI{t u KoHqenqau
e o6racru npory)aMMupoBaHn.{; apxnTeKTypa q3br KoB

fipofpaMMl.tpoBaFrr4.rr; ocHoBHar repM]rHoJrof us s o6nacru
ilpofpaMMHoro 06ecueqeHnq.
Vnaeu : ocyqec'rBJlflrs o6ocuosaH urr fi erl6op MareMarnlrecKr4 x
H KoMnblorepHr,lx MeroAoB, a raK)I(e neo6xoAltvroro
npofpaMMHoro o6ecneq eHhs npr4 perrreHr,rr.r 3aAaq

npoQeccaoHa.rs sofi Ae.srerr,Hocrrz.
l4lrers HaBbrKri: npuMeHeHns AaHHEIX MeroAoB 14

flporpaMMHoro o6ecne.reHu.s rtpu perxeHHn KoHKperHr,rx 3aAaq.

Tpy4oena



J\!
l/
n

HaHrr.teHosaHrre rcv
AHCUr

H/UJ1U pA3AeJrOB/TeM

tJDtHbl

F

e
U

b

a
d

BHgst Y.re6Hofi PadoTbl,
B tcJllorlarl

caMocTorTeJlb Hyro
pa6ony cryqerrron

H TpyAOeMr(OCTb (B
.tacax)

O6rerrr yve6nofi
pa6orur,

c npuMeHeItHeM
HHTeparcTH BH6rX

MCTOAOB

(s tacax / oh)

@opuur
TeKyrrlcfo rcoHTpoJrfl

ycrIeBacMocTlr,

Sopma
npoMexy'roq rroii

ATTECTAUHU

(no utuecmpo'u)

F

F

-

F

F

O

Q

I Maroulu. Onen UIII4 14 CBOI4CTBA 2 2
,7 t/25%

2 Cprcrenr,r lutter
MIIJIbTX nopf,l
Kparr,repa

Hbrx ypaBHeH[ft
(oB. flpannno 2 2 2 7 U25%

3 ChDe^[elurelu z t,IX CBOI,ICTBA 3 2 2 1 U25%
4 O6paruaa M

MaTpr.{116r.

TPI,TUA. PAHT 4 2 2 7 1125%

5 Cucrenrr lrauei
Ycroeus
DerxeHllt. Meror

{brx ypaBHeHr4[.

cyuecrBoBaHr4rr
,I DeIIIeHI4f,

5-6 /1 AT 14 2125%
PeflrrHr-xontpolr
I

6 BexrooHas anre( )a 7-9 6 6 l5 3/25%
1 JIuueftHsre npoc' ]AHCTBA t0-12 o 6 t5 3125% Pefirnur-rourporr

2
8 trBKJIAAOBI,I TPO( tpaHcTBa 13-14 /1 A 12 2t25%
o JInuefiHsre oneni toDbr 15-16 4 A \2 2/2s%
t0 EulaHefiurre

tbopn{bt

KBaApaTrrqHbre 17- 18 4 A t2 2t25% Pefirr.rHr-r<ourpolr
3

Bcero sa 1 cevecrp: 36 36 108 t8125% 3a.{er c orleHKoil
L5 Asarrruqecxas

IIJIOCKOCTI4

reoMeTpr4r Ha 2 1-6 6 12 l8 4,5125'yo Peilruur-xonrporr
I

t6 AHalrurlrqecxas
IIpOCTpaHCTBe

reoMeTpl,tf B 2 7-t0 4 8 12 3l2s% Peilrunr-xonrpolr
2

r9 MHoxrec'rsa. z l- z 2 A 6 ,s125%
20 Arre6par,r.recrue CI{CTCMbI, 2 J- 4 2 4 6 ,5t25%
21 fpynnur 2 6 2 A 6 ,5l25yo
22 Kom,qa, nols 2 l7-t8 2 4 6 l,5l25Yo PefiraHr-rourporr

3

Bcero :a 2 cevecrp: l8 36 54 t3,5125% 3aqer c oueHKofi
Hawtqu e B Allcqr.{nJrr4l : KII/KP
Zroro lo .u.ucuunJrl4H( 54 l2 162 31,sl2s% 3aqer c or{eHrof

2

Pasaer 1.

Telra 1. I\

Onpe4err
yMHOlKeHr,Ie Ha

Marpr4rlaMrz. fle
Tewa2. (
O4no ypr

Cucreur-rt 2x2p

C o4 epxarur e Jr eKurro HHbrx 3 anurrr.rfi rr o Ar{ cqlr[ JrrrH e

CEMECTI' 1

Marpuqsr, onpeAenrrrenr{.
arpuqsr. onepaqzu r4 cBoficTBa.
HI{e MarpI4IIbL OcHoBHbIe BI{AbI Mzrrpr{U. flefi,cryux c Marpr{qaMlr: cJro)r(eFrrre,

rrlrcJro, TpaHcrroHrzpoBaHr4e, yMHoxeHr,re MaTpr4rI. ceoficrsa Aei4c'tBr1li4 c
ecTaH o B otrHbre MaTpr{rlbr. EArzHr4 qrr a-s MaTpu rI a.

acreMbl nrrHefiHbrx ypaBHeHr{fi MaJrbrx noprAKoB. llpanzlo Kpavrepa.
BHeHIZe C OAHr{M Her43BeCTHbIIU. oUUO ypaBHeHrIe C IByMg Her{3BeCTHbrMr4.

3x3. Oupe4eJrl4reJlr{ BToporo rr rpe)rbero rrop{AKoB. llpanzlo Itparr,repa.



cron6qy" Cso
Onpe4enurem

nrarpuqu. c
rpeoopa3oBaHr.r

Pa^sAer

cyIIIecrBoBaHr.rs

HeorrpeAeneH

nl,rHelrHbrx ypa
Teopeua Kpoue

rpeyromnorvry)
O6utee r4 r{acrH

cnoco6 peureHz
Kpanepa.

Con
Heo6xoArzuoe
o4uopo4nofi cu

On
KolruueapHr,re
flpoer<qux
BeKTOpa V

BeKTOpaMIr,

BupaNenze
cKanqpHofo n
HarrpaBJreHr{e,

BeKTOpHOfO

Heroropue r
BeKTOpOB, HaX

On
CMEIIIAHHO|O TI

Heroropue u
BEKTODOB B N

IIapaJrJrenen14rre

Teua 3. IIp eAenI,ITe rrlr kr krx cB or4 cTB a.
r{ecKl4e AorroJrHeHr4.[ Lr MuHopsr. PasnoxeHr.re olpeAeJII{TeJIrI rroAnre6pa

oupe4errarerefi" Brr.{ucreHne onpe4elurelefi Bbrcrrrr4x

Hr4e BeKTopa. fitmua BeKTopa,, E4raHrauuufi BeKTop.

BeKTopr,r" KouuauapHr,re BeKTopsr. JlznefiHbre oneparlrzrz
pa Ha ocr. [er<aproBa cr.rcreMa Koop.4r{Har. KoopAzHarbr

BlrqucreHr{e" Hanpauxrorque KocrlHycbr. JIuHefiuue
HLIMIT KOOpAI4HaTaMIT.

Tenra 2. f,pHoe npor.r3BeAeHr.re BeKTopoB,

Onpe4 HLre cKanrpHoro npor43Beileluns' Ceoficrea cKaJrrpHofo
pHoro rrpor43BeAeHr.r.rr qepe3 KoopAr4Harrr. Heroroptre

v3BenelIrrfl. (yron Me)KAy BeKTopaMr4, [poeKrlrzs BeKTopa

cTpor(e rrJrr4

IIop.sAKoB..

por{3BeAeHr4r Marpr{q. Onpe4elurelr B aHAepMoHAa"

Terr,ra 4.

Hennipo
as Marpr4rla. Panr Marprrubr.

Haq Marpuqa" O6parnan Marpr4rla" Amopuru Haxolr(AeHr4x o6parnofi
a o6parHofi Marpr4rlbr. PeureHue Marpr4arHbrx ypanHeHrafi. 3lelreuraprilre

MarpI,Iq" PaHr uarpullbl Ir ero Blrrrr4cJreHr4e. MeroA orafiN4rsrorrlr4x Mr{HopoB.

Cucrerunr
lIICHI,Ig.

rutrefinrx ypanueunft. MeroArr perueHr4s. Ycnosve

Terraa 1. creMbr rulrreft Hux ypanHenufi " Vorosur cyqecrBoBaHr4fl pe[reHras.

Cucrelmr lnHefturx ypannele^ufr (conuecrHar, HecoBMecrHaq, onpeAeneHHar,

, oAHopoAHar, neo4nopoguax). MarpuuHal $opvra 3arrvca crrcreMbr
erruit. 3xsusaneurHbre cl4creurr. lheueHTapHEre npeo6pa:oBanvfl, cr{cleMr,r.

-Kanelru.
Terra2.
llpxraofi

faycca.
oA MeroAa faycca: rrprrBeAeHrre cprcreMbr K cryrreHqaroMy (B qacrHocr[,

MeroAa fayrlca. Cno6oAnue r4 rJraBHr,re Her43BecrHF,re.. O6paruufi xo.q
DeIIleHuq cl4cTeMbr.

Tenra 3.

Henrrpo
rrrre HeBbrpo)r(AeHnbrx lvHefi nrrx cr{creM. @oprrrynrr Kparr,repa.

Ha.f, cllcreMa n ruuefiHbrx yperBHeuuit c n Herr iBecrHbrMr4. MarpzuHufi
llpuueprr Anr crrcreM lunefiusrx ypannenufi MaJrbrx noprAKoB. (Dopnrynsr

Teua 4. afl, cr4creMa mnefinsx ypanHeHzfi.
ocrb oAHopoguofi crrcreMbr luneiiur,x ypannenzfi. TpunualrHoe peureHr4e.

HeHyneBbrx pelrennfiAOCTaTOqHOe ycnoBr,re l.nfl cyrqecrBoBaHr.{f,
urr nuHeftHux ypanneuuft .

Pagaer 3" BerropHax anre6pa.
Terraa 1. MeTpuqeeKrre BeKTopr,r.

Opt Ber(ropa.
HaA BeKropaMrr.

BeKropa. Mo4ynr
oneparllrr4 HaI.

npor43BeAeHr4.f,.

npunor(eHr.r.s
Ha 3aAaHHOe

Tenra 3.

flpanrre

rrocrorHHoit cunrr).
HOe IIpor{3BeAeHrr e BeKTopoB 

"

JreBbre rpofir<u. Onpe4elenuer BeKTopHoro npor43BeAeHLrs.. Csoiicrna
H3BeAeHIztI. Br'tpantenze BeKToprlrofo nporr3Be 4enrrs. Lrepe3 KoopAr4rrarbr.
Jrox(eHril BeKTopHoro npor,r3BeAeHrr.rr (ycrauoueuze Korrnr4HeapHocrrz

eHrz e nno tq a4pr nap annenorpirMM a r4 Tp eyronE nuxa).
Tena 4" aHHOe npor{3BeAeHr{e Tpex Bet(TopoB.

r.,re cMerrraHHoro [por.r3BeAeHrrq, efo reoMerpuqecrufi cMr,rcJr. Cnoffcrsa
3BeAeHr.{r. Brrpaxrenue cMerrrar{Horo npor43BeAeHrrr qepe3 KoopArrHarbr.

or(eHr4s cMerrraHHoro npolr3Be [d:Jwfl. (onpe4eneHr4e B3ar4MHofi opnenraquu
TpaHcrBe, ycraHoBneHr.re KoMnJraHapHocrr4 BeKTopoB, onpeAeneHr,re o6rerr4oe

14 rpeyronbHofr nzpanau4u)"

Pagaen 4. Her4Hbre rrpocTpaHcTBa.
Terraa 1" peAeJreHlre uaneiluoro [pocrpaHc)TBa.



oIIeparluu

OcHosHbre

LIoln

Me)r(Ay BeK

1azuce.

Onpe4e HLIe ruuefinoro rrpocrpaHcrBa. Arcr.rolmr lzuefinoro npocTpaHcTBa:

cB'I3bIBaIOlUI4e14 CJIOlXeHr4g, aKCI4OMT,I Oneparlr4r{ yMHO)I(eHII.f,, aKCI{OMbr,

I4q I4 yMH or( eHtrfl' llpuvreprr mau eiinux rrpo crp aHcrB 
"

Tetva2. c maueftnoro npocrpaHcrBa. Pasrraepnocrr,.
On Lrfl, rznefrHo 3aBIIcI4MLIX 14 rraHefiHo He3aBr4cr4Mbrx crrcreM BeI(TopoB.

llpnrr,reprr. JhaH [sa.s xorvr6vHar\vs. BeKTopoB. Basuc. Pa:lrepHocrr manefinoro npocrpar]crBa,
bI. flpeo6pa:oBaHl4e 6asucar. Marpuqa nepexoAa. Csqss MelKAy

KOOpAr4HaraM14 pa B pa3Hbrx Oa3rrcax"

Tena 3. oArrpo crpaHcrBa rrzneft noro rrpo clpaHcrBa.
On I4e" flpuuepu. Co6crnenuue h ueco6crneHnrre noArrpocrpaHcrBa.

KaK tulr'efilr^as o6oloqxa cr4creMr,r BeKTopoB. Pa^:lrepuocrt
rroArrpocrpaH . 3aAauue rloAnpocrpaHcrBa c rroMorrdbro cr4creMbr rtIanefinrrx olHopoAHbrx
voasHeHzft. O MeHTaJrbHas clrcreMa peuenufi. O6rqee pe[reHrle cr{creMbr lzHefiurx
oAHopolHbx EHVII,I.

Pasler 5.

Tenra 1.

On kre cKaJrrpHofo rrpor,r3Be4e:uzrfl.. llpulrepu cKanflpHbrx npozsee4eHlrfi.

AKCI4OMbI O

Onpe4enenue
nerroparrau. He

Tenaa 3.

Oproro

opToroHaJIbH

Teura2. roHaJrbHo crb BeKTopoe. OprouopMr4poBaHHrre 6asucu.
On Ire oprofoHaJrbHr,rx BeKropoB. Teopena llz(paropa. OprouopMrrpoBauHbre

6azuctt. Cr<an oe nporr3BeAeHr4e B opToHopMr,rpoBaHHoM oa3r4ce, HopMa BeKTOpa 14 yfon
n. flpo qec c opro roH an kaar\rra f peLua-Llluvgra.

Pasler 6. Jft.ruefi nr,re oneparopbr.
Telra 1. peAeneHue lvneranoro orreparop€r, ocHoBHBre cnoftcrna.
o ze oneparopa, 4eficrByroqero s rzHefiHoM rrpo )TpaHcrBe. Onpe4eleuue

lraHefinoro one
.rIaHHoM 6azu
JII,IHEIIHOTO OilE panpu repexoAe K HoBoMy 6asncy.

Terrra2. eHHbIe 3Har{eHr4.rl ra cobcrseHHbre BeKTopu lzneftuoro oneparopa.
Xapa cruqecxuft MHororrJIeH mluefinoro oleparopa, Onpe4eneHrae co6creeHHofo

3HAIICHIIC JITI H

oneparopa. Cx
oreparopa.

Hofo oleparopa. Onpe4eJreHr.re co6creeHHoro BeKTopa lzueitHoro
Ma Haxolr(AeHrrq co6crseHHF,IX BeKTopoB.,{zaronalu3a\ufl. naneftnoro

Enxrla4onu [pocrpaHcrBa.
KanqpHoe IIporr3BeleHr,re.

purr (4nznr,r BeKTopa). Hepaeeucrno Kouru-ByuxroncKoro" Vron naexr4y
BEHCTBO TDCVIOJII,HVKA.

'opa. llpzrraeptr lunefiHr,rx onepilropoB" Marpuqa lpruefinoro oleparopa B

fieficrnun :na4 lusefinrruz oneparopaMr.r. llpeo6pasoBaHrze Marp\rubr

ueft uue oleparopr,r, 4efi creyrour{e B eBKJrr.rAoBoM npocrpaHcrBe,

BI{A xnagparu.rHofi (fopnrr. llpune4euue KBaAparuqnofi Qopuu
np eo 6pa: o B aHr.reM K KaH oHr4 qecKoMy svly " Hoprvl alrn sfit su/ xn a4p arnuno fi

Soprvru. 3aron epqurr KBaAparr.rqurrx (popnr.

CEMECTP 2

Anarnru.IecKa-fi feoMerpvt Ha IIJIOcKocrrr.

ssrrft mruefinr,ril oneparop" OproroHanbHa.s Marpzqa. Cauocoupmeunrrft
JIIIHEI4HbII4 OII p. CuulrerpvqecKa.s Marpr4ua. Csofi crna oaMo conp-slr(eHHof o oneparopa.

Pazlrer'T. Eulyr nefi nue r4 KBaAparrzqHbre S opr Harr.

Terr,ra 1. uuefinrre (popnnrr.

Onpe4en Hr{e 6utmneituoit @opvrr. llpzrraeptr 6zlunefiHr,rx Sopu. Marpuqa
npu lepexoAe K6ulunefiuofi pMr,r. flpeo6pa:oBaHne Marprrub.r 6utuueitsofi $opuu

HoBoMy 6azucy. uMMerpr,rqecKr{e 6ullurteftlr.l.,re (p opusr.
Teva2.
Onpe4e

uHr,re Qoplmr"
Hrre xna4paru.ruofi $oprrau. Ma:rpzqa lcna4paruuHofi (fopuu B AaHHoM

bHar onpeAeneHHocrb KBaAparraqHofi rpopnarr. Kprzrepufi Czlrnecrpa.
Kauouuqecxuft

Pasaer 8



OcuopHrre lr
TOqKAMT4,

nrocrcocru. fla

lprMor4 e yf

TOsKr4.4O npSM

Qorycavru"

SrcqeurprE

Sorycanu.

AIrpeKTprlcbr

flaparrelrnrrfi
llonopor ocefi

flpuee4enue

Teopr{r4

OTHOCI'ITCJIbHO

KOOp,4HHaTHbIX

TIJIOCKOCTI4.

Me)r(Ay AByL4s

flapauerpu
llepexo4 K KaH

MexAy AByMs

rrpsMbre. Vclo
cKpelllrzBarorurr M q npqMbrMr4.

Teua 1. IICTeMa KOOpAhHaT Ha rrJlocKocTH.

llpnro blJas. cvcreMa KoopAr4Har Ha rrrocKocrr,r. llollspnax crrcreMa KoopAr4Har.

HAfl, MeTOAa KOOpAT4HaT HA ilJrOCKOcTr4: paocTosHr4e Me)r(Ay AByMt
ve orpe3Ka B AaHHoM orHorrreHar4, rrJrouaAb rpeyronbHrrKa. Jluuun Ha

eTpr4qecKoe ypaBHeHrze Jrr.rHr.rr4.

Tewa2.
O6ruee

PflMAfl. HA I]JIOCKOCTI,I,

paBHeHr.re npruofi Ha rrJrocKocla. Berrop, neprreHAr4Kyrupnufi nplvrofi.
YpanneHrze np-a ofi no AByM TotrKarvr. llapanrerpr4rrecKoe ypaBHeHrae npxrr,rofi. Vpanuenne

bIM xoaQSuqueHroM" Vpanne:lne npnuoft B orpe3Kax. Hopualruoe
ypaBHeHrre npfl fi. BgaultHoe paclonolr(eHr4e AB)/x npsMbrx Ha rrJrocKocrrr. Paccrosru4e or

" florynlocKocrr4, 3aAaBaeMbre upnuoft .

Teua 3. pr.rBT,re BTopofo [opsAKa.

KaHonuq Koe ypaBHeHr4e oKpy)ruocrr4" 3lluuc" Oorycrr" PaccrosHrze MeiKAy

IrrrecKoe ypaBHeHlze oJIJIIrrrca. Eonrurarr vrv'arrar rronyocu" Fomura.f, uMaratr
ocrl. I-{eurp O JrprrTca. Bepurnnrr 3JrJTrrlca. 3xcqeHrpzcLrrer u Ar,rpeKTprlcbr sJrJrrrlca.

KaK Mepa c;Ka'rkrfl, gJrJrr{rca. franep6ona. @or<ycr,r. Paccro_sHue Me}r(Ay

r4r{ecKoe ypaBHeHrre runep6om,r. leficrnzrerbHa.fl 14 MHr4Mas flonyocr4.

[eficrnzrelrua
ranep6oru. A

u MHLrMafl ocu. BepurrHbr n4nep6olr,r. 3rcqeHrpucr.rrer r.r AupeKTprzcbr
Mrrrorr,r runep6olrr" PasHocropoHHrr{ runep6ola. 3rcqeurpkrcurer Lr

ep6omr. flapa6ona. @oryc. lJlrpeNrpraca. Bepuruua napa6om,r. Ocr
napa6olrr. Kano uqecKoe yp aBHeHr4e uapa6onrr. flapanrerp napa6olu 

"

Terrra 4. peo6pa:onaHpre cr4creMbr Koop.4r.rHar.

n BaHrre o4noft npxnroyroltnoil crzcreMbr KoopAprHar

epeHoc ocefi roopAuHar. Csqsb Me)r(Ay crapr,rMr,r rz HoBbrMrz

B Apyflro.
KOOpAT{HaTaMr4.

p.r4uut. Ce-sgr MexAy crapbrMl4 rzr HoBbrMrr KoopAr4HaraMI4.

Teua 5. ee ypaBHeHrre KprrBbrx BTopofo rropr,4Ka.

Bu Hbre Kpr.rBbre BTopofo rroprAKa" Henrrpom4eHHbre Kpr4Bbre BToporo [opf,AKa.
flpune4eune rp
KOOpAT{HaT,

Tenra 6.

BOrr BTOpOfO nOp.qAKa K KaHoHrrr{ecKoMy Br{Ay c noMorubro npeo6pa:op,aHntr

IllpulteHenr{e KBalparprrrHbrx Sopv
eHr4.[ Kpr.,rBot4 BToporo rroprAr(a

B Teopr4r{ Kpt4Bbrx BTopofo nop.rrAKa.

KaHOHT'rqecKoMy Br4Ay c noMolrlbro

Pasler 9"

Tepra 1.

O6ruee paBHeHIre rrJrocKocrl4" Hopnra"nb r]JlocKocrIl " Pacnolonceuze TorIeK

JrocKocrr4" r{acrnrre cnyqar4 pacnoJro)r(eHr.,rr nJrocKocrr.r. YpanHenur
nocxocrefi. Ypanueune rrJrocKoc'rH B orpe3Kax. Hoprrnalrnoe ypaBHeHrre

pFourufi MHo)rfl,rrerrr. Paccroqrrr4e or ror{Kr.r Ao nnocKocru. Ypannenue
IIJIOCKOCTI4" IIDO 4xrqeft qepe3 Tpu rorrKr4" BsaflvrHoe pacrronolr(eHze nrocxocrefi. Vron

KOCTf,MI,I.

Tewa2. BHeHr,re npxvroil B npocrpaHcrBe.
KaHour.I.l ypaBHeHr4e npnr,rofi. Hanpauxrorqufi BeKrop npruofi.

ypaBHeHvr upxl,rofi. llprlral KerK Jrr.,rHr4r [epeceqeHr.rr AByx uocxocreft.
[rr4rrecKr.rM ypaBHeHr4qtr np.auoft. L]saraAaHoe paclono]r(eHr4e npmraux. 'vron

sruz" YpanHeHr,re tpxrraofi, [poxoAf,rrlefi uepes rBe ror{Ku. Kolrnnanapnsre
KoMrrnaHapHocrrr tlp.sMbrx. crperqunarotu[ecs [psMbre. Paccrosnr.re Me]r(Ay

rrHbrx QopM.

Aua,ruruqecKas reoMerpr,rf, B trpo crpaHcrBe.

paBHeHpIe rrJrocKocTr{ B npocTpaHcTBe.



TIP'MOI4 I,I IIJIOC

TOIIKI,I Ha npgM

BTOpO|O nop

AByrronocTHofo

u4rep6onuqecK

IIapa6onuqecKo

lepeceqeHI4.g,

MHO)I(ECTBO,

oTo6palr(eHr,re.

BCCX NONMH

(uefirpa-rrruufi)

Ornonrenue na

o
rpynnu. fl
canarraerpuft

Hrurnoreurnu
Pacurupeuue n

corD-s)KeHI4{,

PasAer 1" Marp
Tena 1. Marpu
[eficrnnr c v
Marplrq. Marpra
Terta2. Peuen
Terr,ta 3. Brr.]
Terua 4. Buq

Pasrct 2. C
perxeHr4s"

Tenra 1. Peure
HCCOBMCCTHbIE C

Terra2. Peuesu

Pasler
Terrra2.

Tenra 3. pflMafl r,r rrJrocKocTb B rrpocTpaHcTBe.

Bsar.{Na pacnono)r(eHue rtp-sMoil u nloct(ocrr.r. Haxoxt4enrre roqKr4 flepecer{eHr4.s

rrnocKocrb. Haxox4eHr4e rrpoeKurzlin. Haxox4eHr4e npoeKrlr4r,r rolrr(H Ha

Yrol rueNgy uplruofi u rrJrocKoorhro"

Terr,ra 4. pxHocTr.r Broporo nop.flAKa.

Bupo Hr,Ie rroBepxHocrrr BTopofo noprAKa. Henuporx4eHHbre rroBepxHocrr.r

KanoHrz.{ecKr{e ypaBHeHu-s sJuru rcor44a, oAHorronocrHoro runep6olorz4a,

runep6ororzAa, r(oHyca BTopofo rroprAKa, 3JrJrr4rrrr.rqecKoro napa6olou4a,

ur4JrrlH.qpa, runep 6orzqe cKo f o rlr4nr4Hrpa,napa6onouAa, gJrJrr{rrrnqecKoro

q14nrrHApa"

Anre6pavvecKr4e crpyKrypbr"

HOlr(ecTBa.

Pa:.qel 1

Teua 1"

Mno Bo, rrycroe MHo)KecrBo" floluno)KecrBo, Ouepaquu o6te4unenul,
Hocrr4 (Aononneuul), 4exaproBa rrpor43BeAeHr4s, Oro 6pareru4e MHox{ecrBa B

s. Kounosuqux oro6paxeuzft . AccoqzaruBHocrE, KoMrro3rrrluu. O6parHoe
orrlHocrb MHoII(ecrBa. C.rerurre MrioxecrBa. Teopeua Kauropa o MHolr(ecrBe

Tewa2.
Onepaq

teoDauqecKl{e cIrcTeMbI.

Ha MHoIl(ecrne. AccoqI4arHBHr,Ie I4 KoMMyrarLIBHr,Ie oneparlur4. E4rl nnuHrrfi

O6paruvrrft enenreHr.eur. llonyrpyrna. Mono.q. Crdparntrfi 3JreMeHT.

HOXeCTBe"

Tenaa 3" pyrrnbr.

rre fpyrrrrbr" A6eresa fpynla. llpuuepu fpynil" [enal crerreHb 3JreMeHra

rpyrrrr. flogrpynna. Ifzrlu.rect(a{ rpynna. fpynna no4craHoBox" fpynna
TpeyfoJrbHr{Ka.

Tena 4" oJlbua, IIoJIt.

Onpe4er HI4e Konr,ua. Ilpnuepbr Koneq. Kolrqo KnaccoB BbrrreroB. [elzrelr Hynr,
grIeMeHT. O6parnrvrue gJreMeHTbr KoJrbrla. Onpe4eleuue [orq. flo4nole.

q. fTore KoMrrJreKcHbrx rr?rceJr. feoruerpuvecKas r4HTepnperar\Hfl.. Onepaqur
UE TIHCfiHbIX 14 KBAAPATHbIX YPTANTTEHUft B TIOJIC KOMIIJIEKCHbIX qI4CEJI.

C o4epxauue rrp aKTr{q ecKr.rx s a Hqrufi rro Arr cqurrJruHe

CEMECTI' 1

qbl, ollpeAelruTenu.
. Onepaquu pr ceoficrsa.

LruaMV : cJlo)r(eHrre, yMHo)I(eHIIe H a TIIICJIO, TpaHCnOHr{poB aHIIe, yMHOX(eHIre
TIbII-,I MHO|OI{JIEH.

cLIcreM;rraneftnrrx ypannenufi Marbrx nopsAKoB rro npaBr4ny Kpauepa.
r4e orrpeAeJrzrelefi.
ue o6parnoft naarpuqrr. Perueuue Marpr.rqHbrx ypannenufi.

rr mlneftnbx ypaBHeHufi. MeroAbr peilreHus. Yclonre cyqecrBoBaHr4.s

ve CJIAY MaJrr,x nopsAKoB
creMbr nrzHefiunrx ypanHeuufi .

CJIAY Mero.4oM faycca"

3. Be anre6pa.
Cxan.s npoH3BeAeHr.re.

luarpr4qHbrM cnoco6ou. CoeN4ecrurre Lr



Teua 3"

Tel,ra 3 " Clreur

Pasaer 4. JIu
Terr,ra 1" Onpe4
Tenra2. Bagzc I
Teiua 3. llo4npo

Pasler 5. Enxn
Terua 1" Crang
Teva2. Oproro

Pa.sler 6. Ilune
Teva 1. On
Tenaa 2. Co6

PasAer
Terr,ra 1,

Teva2.

Pagle.rr 8, Auan
Terr,ra 1. Czcrev
Tev,a2. Vpanne

Terraa 3. Kpunrre
Tevra 4. lI
Terua 5. O6ruee

Teva 6. llpurra

PasAer

Terr,ra i 
"

Tetvra2.

Terrra 3"

Teva4.

PasAer

Terr,ra L
Terra2.
Tevra 3"

Terra 4"

pa3Hooopa3Hr,re

AKTIIBHbIX 14

oe npoI,r3BeAeHr{e.

HOe rrpor43BeAeHrze.

Hbre npocTpaHcTBa.

enue ruruefi Horo rrpocrparrcrBa.
efinoro [pocrpaHcrsa" Pa3NaepHocrb.

Jrr.rHer,IHoIo npocTpaHcTBa"

oBbr npo0TpaHcTBa.

oe ilpor.i3BeAeHr.re.

aJrbH o orr, B eKTopo B. Opro n oprrar4 po B aHHbre 5 azucsl

Hbre onepaTopbr"

ue rruueiruofo oneparopa, Marptaqa manefiHofo oneparopa"
I{Hbre 3HaqeHr4{ tt co6crseHHble Bel(Topr,r mznefinofo oneparopa.

7,Bulu Hbre u KBaAparur{Hrre Sopnau.
EuruH nrre Qopurr.
K I4rIHbIe $opvru.

CEMEC']TP 2

[IrrecKat f eoMeTpl{g Ha rIJIocKo cTIr:.

KOOpATZHaT Ha IJTOCKOCTTZ.

ue npxuofi Ha rrJrocKocrr4.

BTOpOro noprAKa,
oBaHr..re crrcTeMbr KoopAr,rHaT.

Hrre Kpr.rBbrx BTopofo noprAria.

Hr4e KBaAparrrrrHbrx $oprtl B Teopr4r4 KplrBbrx BTopofo nopsAKa.

9" Anal I4qecKa.'I f eoMeTpr4r B rrpocTpaHcTBe.

v
v
llpxrr,rax

flonepx

I{e frnocKocT}r B npocTpaHcTBe.

ue npruofi B npocrpaHcrBe.

rrJrocKocTb B npocTpaHcTBe.

ocTr,r BTopofo rroprlKa.

10. An pav qecKr.re crpyKrypbr.

Muo BA.

AI qecKl4e cI4cTeMbL

fpyuuu
Konrqa,

BT
5. OFPA3OBATEJIbI]:bIE TEXHOJIOII4I,I

oilaBaunu Ar,rcur4rrnr4Hbr <Alre6pa 14 reoMerpr.{r) ucnonb3yroTc.f,

c nprrMeHeHHeMopa3oBaTenbHbre TexHoJlotlrr4 KaK TpaAI4III,IOHHbIe, TaK r4

BHbrx MeToAoB ooyqeHr4{.
ArcrueH H I4HTepaKTr,rBHbre MeroAr,r o6yuenux :

BHbIe JIeKUIIU IIO BCeM TeMraM.

OIIEHOTTHbIE CPEACTB A l\nfl TEKyITIE|O KOHTPOJT_fl
AEM O C TI{, IIP O ME}KYT OqH OIZ ATTB C TA TIMM fIO I4TO f AM

EHVISIAIICUI4IIJII4HbIt4yTIEEHO-METOII4TIECKOE
ECIETIEHI4E CAMO CT OqT]OJIbHOI4 PAE OTbI CTYNEHTOB

Bon pocul rc peiiruH r-lcoHTpoJrrc lna s r.r ii cryAeHToB,

vl



Peiirnur-roHrpol
Marpaqtr.
MraHoprr u a.l

llpaerno Kpalrepa,

Heerrpoirr4enuar

PeilrnHr-
Ycrosr.{q cos[4

Peueuue CJIAY vr

floHqrue BeKropa.

Crca,upuoe n

Peftruur-monrpol
JIHHefiHaq 3aBr,rcr.l

Ba:uc. Paslrep

flpeo6pasonaune

JIt'rHeftuuli ole

PeiirnHr-xourpol
Paccroqurze Mex[y
Pas,Tlrgurte efllrt
Pacc'rorsue or rorr

Kpunue Broporo
Peftruur-rcourpon
PasrrI.IHr,re sr4Au

PaccroqHl,Ie or ror.l

flpnrr,rar B npocrpa
llpruan KaK rrltHr,rt

Haxoxneuue ro.Ircu

Peiiru ur-rcon'rpon
MHoxecrno. rIoan,t

Arre6pauuecxue

I-pynna [oAcraH
Konrt{a KlaccoB

flole rovnlerc

Onpe4eleHue Marp

OrpeAerurelr n-ro
O6paruar Marpr.rqa.

Paur narpr.rqrr.

Cucreurr lrseftsrr
Cuoco6ut

OAuopo4urre cuc

Berropsr. JIU

Cralrpnoe npou:
BexropHoe

JInuefiHoe rpocrpa
ilpeo6paroeaune

[Io4npocrpaucrna n

Esxrr,uoeo r
OproroHalruoc'ru
Jluseirusrit

Ilpeo6paronauue

fieftcrnua Ha[ ru
Co6creeHHr,re 3Haqe

JluHeitsrre onepar
Ealnnefinrre ra x nrte Qopvrr.

J\b3

Cenrecrp 1.

J\bl

HAA MATPITqAVH. BTTqUCIEHI,IE 3HAqEHI"I MATPI,IqHOTO MHOIOqJIEHA.

ecKlle AonoJrHeHr.{.q. Pa:roxeHue onpeAeJrureJrtr rro crpoxe ulra cron6uy.

nua. O6parHafl Marplx\a. Peureuue MarpnqHbrx ypaaueHuil.

J\b2

HECOBMECTHOCTU CJIAY.

faycca.
r{HaTbr BeKTopa.

H L{e, B eKTopHoe npor,r3BeAeHr.{e. CMeII]aHHoe flpor43BeAeHr4e.

J\b3

crb u nuHe[Hat He3aBr.rc]4Mocrb cl4creMbl BeKToDoB.

rusefi uoro [pocrpaHcrBa.

nca. Marprqa nepexoAa. Cnr:t neN4y KoopArrHaraMr{ BeKropa B pa3Hbrx 6azucax.
Marpuqa JrHHer7Hofo o[eparopa.

Cerr.recrp 2.

J\bl

yMt roqKaMZ. [elenr,re orpe3Ka B AaHHot\4 orHorrreHutr.

uufi npftrofi Ha rrJrocKocrr.r"

4o npxuoil. B:arusoe pac[oJroxeHrde np{Mbrx Ha rrnocKocrrr.

AKa: oJrJrrrrrc, rnnep6ola, napa6oJra.

J\b2

eHeHLIfr rJrocKocrr4 B lpocrpaHcree. Hop'naalt rlrocKocrIr.
Ao rrJIocKocrvt, B gaunanoe paclton o)r{e Hu 9 flnocKocretz.
Be. KaHoHr.rqecKr4e ypaB HeHu-a, Hatpanlxrou{nfi BeKrop.

r4r AByx nrocrocrefi.
qeHlrfl npflMofi u uocxocru,

xecrBo. Onepaunu HaA MHoxecrBaMr4. I\/olIHocrb MHo)KecrBa.

Orepauuu Ha MHoxecrBe. Ionyrpynra. MoHor.rA.

q?ICEJI,

flporr.rexyroqHaq arrecrauilq no nro ra M ocBoeH nfl Ancrlrd[Jl nHhl
Bonpocul K 3aqer)/ c oqeHKoii

Cenrecrp l.
Onepaqnn HaA Marpr.rqauu" Cnoficrna onepaqrait HaA Marpr4rlaMr4.

. Csoicrna orpe4elu'relefi.
Csoftcrsa o6parHoft MarpHrlbr.

HTapHbre npeo6pa:oeaHr.{fl Marp r4ubr. Cnoco6r,r Bhrqr4cJreHr.rr paHra Marprrrlbr.

yp an ueHu fi . Kp r,rreprzil co B M e crHo crr4 cr4creM6r r r4He fi Hbrx y p aweuuit
CJIAY: rr,reroA faycca, $opvrynsl l{palrepa, vero4 o6paruofi Marpr4u6r.

rr lrrzsefi Hrrx ypayueuuh.

Hbre onepaur4rz HaA BeKropama. KoopArHarbr BeKTopa.
HLIE.

ue. Clreruagnoe npolI3BeAeHI,Ie,

rBo. Ea3r4c. KoopAuuarrr.
p,unHar BeKTopa flplr nepexore K HoBoMy 6asuc,r,

Hefisoro npocrpaHcrBa.

c'reo. Hepaeencrso Kour14-Byuaroncroro.

n. Opronopvrnponauurrfi 6asuc,

Marpuqa,ruueftnolo oneparopa.

rlbr oneparopa npr4 rrepexoAe K HoBoMy 6asncy.

HbrMrr o[epaTopaMr4.
q il co6crsenHble BeKTopr,r lunefiHoro o[eparopa.

Ae [crB]To rulre B eB KJIITTAoBoM flpocrp aHcrBe.



flpruar Ha nJtocxo(

HOpMilnbHl

Paccroggue or rortl
Bsaulruoe pacnono

06uee ypaBHeHHe

3rrlrnc. KaHoHn re

lunep6ola. Kasonr

IIapa6ona, Kauoun
fllocr<ocrr B rrpocr

PaccronHue or roql
flpruar B npocrpar

B:aHnHoe pacnoJro

Ouepaqr.rr.r Ha MHoN

O6paruurre 3JreMer

Konrqa. ,{enure;
flole. flore KoMnl

I " Bsrqaclenfie onp

2. Peu-reHlle Marpnrr

3. Ctt crenra luHeffn
4. Llccre!.osa;:,ue C

5. Jllrnefinaq xorv{6r

6. Cra-rrapHoe npou:

7. Onpe4e,reHue ru
8. JIuuefiHas 3aBacr

9.BazucH pa3Mepr

I 0. flpeo6pa:ouaHu

I l. Jlnrefiunfi onel
12. flpeo6pa:onanu

13. Co6crneuHrre gr

14. flprseAeHrae xsi

L flprvar Ha rrJrocrl

2. flrrrvneHuoe ypi

3. rlpl.ree4eHue r< ra
4. VpanHeHae nJrocl

5. BsarturHoe pacnoJ

6. Cxperqlrnarorque<

7. HaxoNAerrue roq
8. IluluHlpnqeoxue
8. llonepxHocru npr

9. O6rqee ypaBHeHa

orleHoqHbrx
o6yvarourr.l

7" YIIE

7.1.

Cemecrp 2"

rt,r: o6uee ypaBHeHlre, ypaBHeHrze c yfnoBbrM Koe$Qr,ru[euroM, ypaBHeHr,re B orpe3Kax,

e ypaBHeHue. f eoruerpnuecxu ft cu rr cl y r.fioBoro xos(rQrzquenra.

u go npauoii.
(eHr4g npflMr,rx Ha rrJrocKocrn. Vrol MexAy rrprMbrMr{.

punofi nropofo [oprAKa.
Koe ypaB HeHre. Ocnos Hr,le xapaKTepu erlt;,Klz..

rrecKoe ypaBHeHr{e. OcHosHtre xapaxTepucruKr.r"

ecKoe ypaBHe Hfi e. Ocuosubre xapaKTep vcrr4Ku.

raHcrBe. Hoprualr llocxocrr. B:auvHoe lpacnoJloxeHue nlocxocrefi.
t4 AO IIIOCKOCTT4,

lrae. Hanpau srcrqaI BeKTop. BsahlaHoe pacloJroxeHr,re fiprMr,l x.
(eHrre npf,Moi u llocxocl.r.
:cree. floryrpyn[a. Hefi rpanurrrfi srelvre Hr. MououA.
rrr. fpynnrr. A6eresu rpynrrbr.

n Hynfl 14 HLIJIb[OTeHTHr,Ie 3JIeMeHTbr.

)KCHbIX qIICEJI,

3aAaHus afiq CPC.
Cenrecrp 1"

)nelI:r'renfl 4 nopr4xa.
+rx ypanHeHnii.

rx ypaeueHuil 3x3: lpaezlo Kpalrepa, rrrarpuvnrrfi MeroA, neroq faycca.
IAY ua coBMecrHocrb 14 perueHrre MeroAc,M faycca.
Jaul4fl BeKTopos. KoJrrtzueapHocrr, BexroproB.

BeAeHlre. B exropHoe nporr3BeAeHr,re. Cveurauuoe npor,r3BeAeHrze.

reiluoro npocrpaHcrBa.

M ocrb 14 tuueitlan He3aB I4cltMocrr, ct4cret\,tbt BeKTopoB.

rcrs ltrueiluofo fipocrpaHcrea peurenafi oguopoAnofi cr4creMr,r nnseiiHslx ypasHeunil.
t 6azuca. Marpuqa lepexoAa. Calsr rraexe4y KoopAaHaraMr,r BeKTopa B piBHblx 6azucax.
lrop. Marpuqa rusefinoro oreparopa. fieficrnr.r.a uaA lnHefsuMr4 o[eparopaMu.
i Marpnulr oleparopa rlprr nepexoAe r( HoBoMy 6azucy.
a'ueHLrfl. r4 co 6crs eH H r,r e B eKTopbr lru uefi uolo o [ep aropa.

{parr.r.ruofi Qoprr,rsr K KaHoHr,rqecKoMy Br4Ay MeroAoM JlarpauNa.
Cerr.recrp 2.

rcrn. Vparuenne nprvrorZ rro 3aAaHHbrM greMeHTaM.

BHeHrre xpneod BTopol-o [oprAKa.
roHrrlrecKoMy Br4Ay o6rqero ypaBHeHr.rr rpneoil Broporo rroprAKa.

ocru, npoxoAqlqeif qepe3 TpI4 ToqKa. PaceroqHl4e or ror{Klrl Ao ruIocKocrl4.
oxeHr{e uocxocreil. Vrol uenr4y rrJrocxocrrMlr.

I rrprrMbte. PaccroqHze Me)KAy Hr4MK.

:n, cI4MMerpll.{Hofi AauHoft , orHocltreJlbHo rIJIocxocrw uttu npttvrofr ,
[oBepxHocTr,r r4 KoHyc BToporo noprAKa.

LIIEHI,Ig,

) floBepxHocrx Bropofo noprrAKa.

cpeAcrB nnfl npoBeAeHI4t ar"recrar,arr ypoBHfl crlopnrzpoeaHHocrr{ xolrnereutlnfi
lcfl no Ar4 cuunn rH e orlopvJrrercfl orAer b nr,rM AoKyMeHToM.
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