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I{elsroocnoenr4finrrcrJlr rruntr <<MareuaruKo) rBJlrercf,
AIAIOIII4XC' KOMIJIEKCA KOMNETEHIII4ft, COOTBCTCTBYIOruIX I4X

ToBK[r, u Heo6xo,qr{Mbrx gnx eQQexruBuoro perueunx 6ygytslux

,fta 4ocruxeur4r nocraBJreHHoft rlenrl pefirarorc{ cJre 3AIlAqIdi

- 143}4IEHfiE OCHOBHbIX NOH.qTIIft MATEMATUKII, HEO6XO

loBbIX 3aAaq;

1 UEJIb I4 3AXAIII4 OCBOEHI{-tr YTIEEHOIZ AU

3aAaq.

- ocBoeHI,Ie MaTeMaTv alecKoto aflflapaTa, HeooxoAl{Moro

OEYIIEHI{fl IIO 3ABEPIIIEHI4II OCBOEHIIfl TIPOIP
IIJIIIHbI

Ilpoqecc usy-uenr4fl. AI4 cIII4rInr,IHbr HarrpaBJreH ua (poptr,rzpo

KoMnereHur{ft (n coo'rnercrsrav c @lOC BO I{ rpe6oeaHhrflM:,1r K

nux OIIO[I):

BaHkrrr KoMrrerenqufi no 4uc

BaHr{e y o6y-
rroAro-

AJrr perueHr{f, Trr-

MoAenr4poBaHrrfi r{

o pac[rr{-

I.ilCrJJr-

peIIIeHIIf TeXHI{qeCKI{X 3aAarl rIO SKolJryaTaqr4r,r TpaHCnOpTHO-

IIILIH 14 KOMIIJIEKCOB;

OIOTUqECKI,IX MA-

- pa3Br.rrue JroruqecKoro MbrrrrJreHkrr r.r cnoco6ttoc'ur calr
pmr n yrny6narb MareMarrzqecKrre 3HaHrlfl.

2 MECTO ,IIICUI4IINNHbI B CTPYKTYPE OII II BO

nua\unlnuua E 1.8.9 <MareMarr4Ko)orHocr{Tcr K basoeo
uunJruHbr (vo4ylrz)> yve6uoro nraHa.

Enora 1 <,{zc-

.{zcqnnnlIua I,I3yqaercs B 1 ceMecrpe na I rypce soqHofi o6yveuru, a 1

u 2cevecrpaxual rypce s gao.rHoft Qopurr o6yvenux.

3. KOMIIETEHIII4I,I OEyTIATIUEIOC.fl, OOPMIIP B PE-
3YJIbTATE OCBOEHI4g AIICUIIINIIHbI i PE3YiIIbTATbI

Pesylrrar.ur oceoeHus OIIOI

roToBHocTbIo nplrMelrtT6 clr-
crerray $yu4arrreHTaJrbH6rx 3I{a-

nuft (lrareuarzqecKzx, ecre-
cTBeHHOHayqIrbIX, LIHXeHep-
Hbrx t4 gKoHoMrzuecrux) Arx
rzAesrra$urcaquz, $oplvrylupo-
BaHIIg. v pe[reHr{r TexHrrqe-

cKll X V TeXHOJTOTUqeCKLIX IIpO-

6nerra gKcflJryararlurr rpaHc-
rropTHo-TexHonon4qecKlzx
MAIIII4H II KOMTIJIEKCOB

JI{ATE: OCHOBHbIE 3AKOHIJ

Ar4Mbre An.[ pemeHvr npoQeccu
neo6xo-
3aAAq

OIIK-3

Y METE: IiCNOIb3OBAT.b 3HAHI,I'

MATEMATI4qECKI,IX 14

rrreHlrr cTafiAapTHbD(

OBHEIX 3AKOHOB

Ha)'r( AJrr pe-
3aAaq



IIK-8 crrocooHocTblo pa3paoaTblBarB
14 norroJrr,3oBarb rpa+r{.recKyTo
TexHHqecKyro AoKyMeHTa.qllrc

3narr,: ouronu rpa(fu'recr<or
rexnu-recroft urrQoprtta4lil

IIpeAcTaBneHl{tr

Yueru: parpa6 arrtB arb rpa$l
cKyro AoKyMer{TaIIurc

qecKyro rexHl,Iqe-

BnaAerr : npr4eMaMr.ruc[oJrb3oB

rexnr.rqecrofi unfr oplraqur.r 4n
fi pefireHvr MareMaTv qecKI{x

HLrX 3aIaq

rHufl fpa(hEqecKofi
I AHAIV3A AAHHbIX

r npo(feccuoua,rr-

IIK-21 foToBHogTbIO IpOBOAI,IT6 LI3-

rr.repurenrnnrfi 3KcngpI-IMeHT Ir
orleHl{Barr' pe3ynbrarbr 143M0-

peHrrtr

3narl: uero4tt I{ [paBlrna p
TeJIbHOTO 3KCnepI,IMeHTa U OUe.

ToB r43MepeHllfr

)BeAeHIrt r,r3Mep[-

u.rBaHr,rr pe3yJlbTa-

Yueu: cauocrorreJlbuo npoB(
Hbrfi gKc epuMeHT, oIIeHI4Barb
peHrzfi ri AenarL BtIBoA

ArrTb [3MeplrTenb-
pe3ynbrarBl IBMo-

4. CTPyKTyPA r4 COAEPXAHI4E Ar4cqrrlJlrrHbr

4.1 O6rem AI{cq[rIJrI{HbI It BItAbt yrre6nofi padorbl
O6qar rpyAoeMKocrb AI,IoqIIIJIITHrI cocraBrter 5saqerHrrx

n.,'rfl oqHofi doD MbIoOYqeH rrq
180 qacos.

Bu4 yre6uofi pa6oru

TpyAoeurocrr
AIICUUIIJII4HEI

Cenecrprr
(rcon-no ne4em

n ceuecrpe)

Bcero
qacoB

O6reu rcor

rarrnofi
pa6orrr

1(18)

AyruroDnaqrcourarrnaapa6o'ra (ncero) 1'' 72 na

B TOM
qI4CJIE:

Jlexquu 36 36 36

flpaxruuecrte 3aufl"rvs. 36 36 36

CaMocroqrerr,Haa pa6ora cryAeHTa (CPC) (ncero)'
B TOM IIIICNE:

108 5 q5 108

CPCn
ceMecTpe:

I4sy'reuue BorlpocoB, BbIHocLIMbIX Ha

caMocTotTeJrbHoe Ir3) IeHI4e
32 JZ

floarorogxa K rtpar<rv qecrt-,rM 3aHtrl4.ttM 10 10

Brrnonnesue r4HAIiBr{AyaJIbHbrx Ao-
IiaaUrnux ga,[agufi

30 30

CPCn
ceccl4lo:

?rcgaueu 36 )15 JO

Bua npouexy:rounofi arrecraquu (aa'rer, grgalleH) 3K3AMEH SK3AMEH

06qas rpvAoeMrcocrbr qac. 180 11 0< 180

O6qas rpy4oel.rnocrbr 3arrerHr'Ie eAIIHHIII'I 5 J

EHIIflOqHOIT

TpyAoenr<ocrr
AI,ICqIIIIJII,IH6I

Bzg y-re6nofi Pa6oru

Certecrprr
(rcon-ro ne,qelr r

ceuecrpe)



Bcero
rIacoB

O6ren ro
raxrnofi pa

TbI

io- 1(18) 2 (1E)

Ayauropnarr lonrarcrnasDa6ora (scero) 18 18 8 10

B TOM

qI,ICJIE:

J] )KI{I4II 8 8 4 4
Ilbaxrnqecrue :asrulx 10 10 4 6

Camocrolre;
ro), s rol\4 .rz

bHafl pa6ora cryAeHra (CPC) (rce-
t62 100 62

CPC s

u ]rleHfie BonpocoB, BhIHocIrMbrx Ha

MOCTO'TeJTEHOo r{3yqeH[e
80 58 22

T )AforoBKa K npaKTH qecKaM 3aHtTIitM 40 22 18
uvnl(,urP9.

B
M

>IIIOJIHEHI{E IIHAIIBIIAYAJIbHbIX AO-

uIInu x gala:rraft 33 20 13

CPC n
ceccrllo:

3 (3aMeH 9 , 15 o

Bug npoue4
ueu)

roquofi arrecrarlufi (ta.rer, rrra-
SK3AMEH SK3AMEH

O6qaq rpvg reMKOCTbr rIaC. 180 20,35 108 n,,

Odulaq rpya 'eMKOCTb' 3aqeTH[,Ie €AI'IHI{UbI 3 3 2

4.2 Te ITHqECKrIfi UJIAH JIEKUI{OHHbIX 3AHqTI,Ifi

Ars oqHou QopMEr ooJ {eHr.It
J\!

n./n,
I EMbI JIEKUI,IOHHI,IX 3AHqTAH Tpy.loelrrocrs,u.

P BAer 1. "llr{Hefirras alre6pa rr aHaJrrrrrrrrecKafl reoMerpnq
1 floHsl

HOpbr

MATDI-,I

ae Marpr.rqbr. Onpegenarena KBaAparH;x Marpr4rl H rax csoficrsa. Mr
a alre6paruecxne goflonHeHrrr. Teopeva Jlannaca. Onepaqura uz

talrra. O6Datras r\rarpuua.
tr

2

2. Parr l
HOCTI,I

MOOTb

cy.Anr
[IAHH(

:arprrqr,r H efo BbrqucJreHrre. Kpurepufi Kpouerepa-Kanemtu coBMec

CJIAY. Cxeua perreHrxr CJIAV nrero4oru laycca. JIuHefiHar saoucr

u He3aBrrcr,rMocrb BeKTopoB, Ea3I4c. Pa3roxeHue oertopa no 6a:r
:Ha BeKTopa. Hanpann.nrorque Koclrnycbr rerropa. Berropnoe u cu
3 npou3BeaeHfie BeKTopoB H t..tx csoficraa.

2

3. flnocr
HI4E N
qepe3

TOqKI.I

cTpaHr

KAHOH

.[Be rc

lcr6 r.r ee ypaBHeHlur: ypaBHeH[e cB.E3Ku nroctcocreft; o6rqee ypanu

ocKocrr,I u efo qacrHEre cJryqau; ypaBHeHr4e mIocKocTH, npoxoAtrl.{(
rpu aaHHr,re roqr(H; ypaBHeHr.re nJrocxocrlr B orp€Kax. Paccto.sHlde t

Ao rrJrocxocrr,r. Bgaaunoe pacnoJroxeHlle nnocrocrefi.flp.nua-n n np,

TBe H ee ypaBHeHra.n: o6rque ypaBHeHLr.,I npruofi; naparuerpuuecrure

rqecrlre )paBHeHur npxuoft; )paBHeHlIe npxuofi, npoxo4aIrlefi uep,

{Klt. B:aungoe pacnoroxeHHe IptMbtx r.r rutocKocrefi,

"vl

T

vl

3

4. Koun:
KOMIIJ

re6par

eKcHbre qficJra, rx raso6paxeune Ha nJlocrocrl4, Mo,uym u apryuet
SKcHofo qlIcJIa, Pag.rr,rqntre Qopuu ranuctt KoMnrexcHoro qnc:ra A,
qecKHe reftcrBr4.f, c KoMnJIeKcHbIMI4 tt],4craM],i.

T 2

Pasn )"'I 2. Mareuaru.recrufi anaJrrc r.r gfitDOepenquaJrr'Hr,Ie ypaB
HEHU'

5. flpege
6ecro:
TEJI6HI

HOCTO

pa3pbr

r $yrr quu, ocuoBHbre csoficrsa npeAenoB. Eecrone"Ho Mamre
reqno 6omrune $ynr<qnu u ltx csoficrsa. flepnufi lt oropofi salleu
re rrpeAenbr. Henpepurnocm $yHrqLrr.r B roqKe H Ha unrepna"'re. O,

roHHr.re npe.qeJrBr. Henpepunnocrr Syuxqnu. KlaccuQuraqr'u ro'rt
]4.

w

K

2

6. Onpea
npaBr,r.

3AALHT

eneHr.re flporr3Bo.quofi {yHnqul.r, ee uexautqecrufi cti,rlrcn. OcttosHr
ra 4u$SepeHquponanr.u. flpousnoAHu crormof n napaMerpuqecrl
rrx dysrcqufi. ,4u$tbepeHqlran SyHrqIara. Ilpor,r:rognne H guQ$epel

2



qI,Ianbl Bbrc[r[Ix nopraKoB. TeopeMa,rlonHTarr.
7. Onpep

@MfI.
AUQQ(
IZ3BOII

r:reuue rpynxqrau naHorr,rx nepeMeHHrrx (@MII). O6nacr onpegenenr
{acrnrre np}rparleHr4q r4 qacrHbre npori3BoAHbre @MfI. Ilomru

peHrluan. lurp$epeuquporanue c.iroxnofi a HeflsHofi QyHrr{nfi. IIpr
zul no HaIIpaBJreHr. o. fpaaueur.

{
1

2

8. flepno
JIHIIA (

rpr.rpol

t6pasuaa tpynxqur.r. Heonpegeldnuufi vHTerptur r ero ceoficrBa, Ta(
cHoBHr,rx r4HTerp roB. I{HrerpaponaHrze :auenofi lepeueHnofi. I,Imr
aHqe ro qacTtM.

2

9. I4nrer
HHE TP

ra.n or $yuxqnfi, coAepx(aullrx raagparHufi TpexqneH. HHrerplrporr
{roHoMerprrqecKrrx dyHKrr4fi .

2

10. Onpep

IIoft6n
rplrpol
JIbI,I,IX

>nennsrfi lrurerpan - olpeAeJreHr4e fi csoficrsa. (Doprvryna Hr,roroni
qa. Hooo6creeuHbre r{HTerpanrr o 6ecKoHeqHrIMI.i rpeaeraMrr HHT(

anvfl Lr o't HeorpaHr{qeHHbrx rpyHxqufi. Kpurolunefinrre lrrrrerpi
}bIIIHCIEHI,IE N YCIOBI4E HE3ABI,ICHMOCTII OT JII,IHI,II4 I,IHTETPIIPOBAHI'I.

2

11. AutbQr
ArrQQe
HEHI,I'I

Hbre y
ra.Jft,rr

peHqua;IbHbre ypaBHeHHr. Ilonqrue o6 o6uelr r qacrHoM perxeHt4t

leHquarrbHoro ypaBHeHrur. 3aAa.ra Korrtu.,{u$SepeHqr.ra,rrHue ypar
c pa3Aenrrcrqr{Mr.rc.s nepeMeHHrrMt4. O4uopo4urre g[$$epeHqnanr
)aBHeHvfl, runefinue auQQepesqlramHbre ypaBHeHnr 1-ro nop.a.r

efi nue o.qnopo,4nue .qnddepenuua;lrHbre ypaBHeHr.r;r.

2

12. Crpyr
HO|O y
HbIX A
npasoi

ypa o6qero peureHr,rr runefinoro HeoAHopoAHoro 4ut$t[epenqr.ranr
raBHeHr4e BToporo rropsAra. I{nrerplrpoaauze muefisrrx HeoAHopol
rQQepenqua,rruux lpaenenlrft c [ocrosHHbrMr.r nostp$nqraeurauu
qacTblo cneqlraJllHoro BI,14a.

2

13. iIucno
CXOAI,Il

3HaKO!

peMeH

cxo.{n

i6re prA6r - oflpeAeneHue, geiicrnrzx HaA Hr.{MH. Heo6xoguuoe yclorl
tocru.,{ocrarovnbte npLtsHaKLI cxoAlzMocru 3HaKoIloJIoxLITeJIbHr,Ix
epeAyrorquxc.{ pr4oa. A6co:rrcrHar H ycnoBHar cxoAHMocrb 3HaKon(
rbrx pcAoB. Crenensue pf,A;r. TeopeMa A6err. I4nrepnar u pa4lr1
IOCTU CTeIeHHOIO p.{Aa.

2

Pasp e,r 3. Teopus Beposruocrefi u MareMarriqecrafl crarr.rcrtrr{a
1.4. Buan

MEHT6I

_STHOCl

cra. O

:nyrafilrsrx co6brrlafi. K:raccuqecroe onpe.4eJreHr{e nepo.nrnocru. 3nr
rcolr6rauaropr.mu. Teopeua crorlteHlr-s aepontrocrefi. Vcroanar aepc
,. Teopeva yMHort(eHrlf, BeporrHocreft. @opuylra no,nnofi aepo.ntrt
>olrvna Eafteca.

2

15. C.iryva
lI cflo(
Hopua

iHrle seraqr4Hrr. lucnperHue 14 HelpepbrBHbre cryvafiHue BeJrr{qHH)

o6rr rx eagaHu-r. rlacJrosrre xapaKTepHcrHKH cnyuafiusrx aeruuul
trgufi gaxon pacnpereJreHr.rr Henpeprnnofi cnyqafinofi Berr4quH6r

2

16. Oqros
xapaK'r
OTTEHI'I

,r crarrrcrr,rqecroro onucaHllfi. Bapuaqzounrrfi prA, erc qrrcJroBbr

;pzcrurclr u rparluqecKoe npe.qcraBJreHue. Toqequne rr nHTepBanbHbl
- Ilonenrzreltrtt-rfi InHTenBaJr. Vnogenr 3HaqlTMocrtr. /Ionenzlellgt t

2

HHTepr

HOTO O

aJI Anr{ oIIeHKI-I MaTeMarHqeCKOfO OXUAaHI.TS U CpeAHerO KBaAparr4!
'KIrOHeHI.I.fi HOpMaJIbHOTO paonpe,AeJreHr4t.

17. Craruc
res. fl
Kpnret

rrrqecK{ur runore3a. O6rqa.g cxeva npoBepKr,I crarr4cruqecKr4x rr4rrc

toBepKa rH[oTe3bI o pacflpeAeneHr{r4 feHepaJrbHoH coBoKylHocTr
rzr.r cornacuq flupcoHa

2

18. (Dyrxr
HOBHbI

napHaJ

BepKa :

KoHiIJrbHaJ{, crarr.{crr{qecKas r{ Koppenfrlr4oHHar 3aBucuMocru. O(

) noro)KeHus Kopper.squoHHo-pefpeccr4oHHoro anatssa. Iluneitna
perpeccrur. Koe$$uquear rcopper.f,qr.M. Vpanuenr.rn perpeccltn. flpc
HAIIIjMOCTI] II I,IHTEPBAJIbHAJ OUEHKA NAPAMETPOB CB.{3tI.

2

I{rorc 36

A.,'rs 3aoqHofi sopnru ooyqeHnfl

Ne

n./n.
Teuu :reruuoHttgtx saltrruft Tpyroetlt ocrs,v.

P r3aer 1, "Tlr{HefiHafl aJrre6pa rr aHaJrnruqecnaq reoMerpns
1. CraffI Hoe. Bel(TopHoe H cMeIrIaHHoe [poH3BeAeHr.ie BeKropoB, I{l( cBofrc,Il a. 2



Ibrocx
II'IOCK(

AatHHbt

KOCTII.

)crb n ee ypaBHeHlxr: )paBHeHHe cBr3r<r,r rlrocnocrefi; o6rqee ypanner
srr,r lr ero qacffibre cryqalr; ypaBHeHHe rrJrocKocrr,r, npoxoAflIefi qepe3'r

HOpMaJrbHOe ypaBHeHr.re ffr(
oe pacnoJlolKeHl.{e mOCI(ocT(

4e

)u

n
P $AeJr 2. Mareuarr.rqecxlrfi ana,rus r.r 4u{r[epeuquarbrrbre

ypaBHeHns
2. Onp.a

OMTI.
peHruti

neme Qytmquu MHomx repeMeHlrrx (OMe. O6lacrr onpe4oleH
tlacnrsre npupaqeHr.rr u qacrHbre npoll3BoAHbre OMII. flolnr'lfr aurbd
n. Iu$depemruponarue cloxnofi Syrmqrafi .

M 2

3. IIepoo,
OCHOBI

JIeii6n
IUEHI'JI

.4eJrtlol

6paruaa $ynrrpaa. Heonpe4endru*rft Hrrrerpa:r fi ero cgoftcrBa. Ta6&i
6D( r4HTerpaJroB. Merog saver+r nepeir,rerurofi. Ooprvryla llsro.ror
qa. {uQ$epennaarrH6ro ypaBHeHr.n. flolrrnre o6 o6uleru u qasrHoM 

tr

l 4nQQepenqaanrnoro )?a.BHeHrxr. fluS$epeuqua"riHrre ypaBHeHHe c pi
II,IMIIC.JI IIEPEMEHHbIMH.

IA

9-

3-

2

Pa:ae r 3. Teop[s sepoqrnocrefi r.r MareMarr.rqecKas crarncrr{Ka
,1 Kraccr

3arrrcr
HH-{ BEI

.qecKoe onpeAereHlre Bepo.,trHogrlr. Teopeua cJIoxeHItI neporrnocrci
{bre rr He3aBHcrrMEre co6rrnz.s. VcnonHal nepo.rrnocrc. Teopeva yrnroxr
omsocrefi . (Dopuyna nonrofi aeporrHocnz. (Doprvryla Baft eca.

2

I{ror< 8

4.3 T 'UqECKI,IH TIJIAH [paKTurrecKtrx 3aHflTr{i

Arr oarHoft Sopnau o6yuenux

J\b

n./n. Teurr npaxrtqecxraxgaHqrnfi Tpy4oer'arocrr,
q.

Pt ]Aefl 1. JIuHefiHaq aflre6pa fi aHaJnrurrecKas reoMerprrs
1 Buqucl

Orepaq
)HHe onpeAenuTeJreit 2-ro u rperrefo nop.rrAtoB. Oopir.rylu Kpauep
III HAA MATPIIIIAMI.I.

2

2. Marpu.r rr,rfi cnoco6 peuenlrr CJIAV.Peueuue CJIAV uerogou laycca. 2
3. ,{eficrrr

KOCfiHyC

poB.

I Ha,4 BeroopaMr4 B xoop4rurarnofi Qopirae. lpma nerropa. llanpawr.nol4
,r BeKTopa. Cralrpnoe, BeKTopHoe, cMerrraHHoe npou3BeAeHrr;r BeKTr

2

4. O6rqee

aaHHbIe
rurocKoc

)paBHeE
I,IMHOE P

palHeHrre rrJrocKocrr.r; ypaBHeHr-re nJrocKocrr.{, npoxogrqeti uepes rp
ToqKrl; ypaBHeHHe cD.s3KH mocxocrefi. BsazldHoe pacnonoxeHt
refi. O6rque ypaBHeHrr.s np.auofi; napalrerpuqecKlie KaHoHlrqecrt
u tptuofi; ypaBHeHHe npnaoft, npoxoglulefi uepe: 4ne rovrra. B:i
lcfiolrox(eH Re nofrtlx a nrtocKoctef,.

l 2

Pa lge,r 2. Mareuarr.rqecnuft ana.nur r.r qurlrQepenrlrraJrbur,re
ypaBrreHrrfl

5. Bgqucn

lj.rrel
I

Ha Henpr

,Hr,re npeAeJroB SyHKrlr.rfi. Pacxpurue neonpe4eleHnocrefi auga

rufi r.r nropofi (3aMerrareJ6Hbre)) npe.qeJr6r. tr{cc:regonanue SyHnqlt

pbIBHOCTL B 3aIaHH6IX TOTIKaX.

2

6. Ourorsr
Aerd0ep

Ie npalzna,{H$$epeHqriponaHra-a. flpou:noguaa cloNuofi $yuxqm
>xquan $yrr quu.

2

7. flpousnc 4nrre u guSSepelrutraJrbr Bbrcrrtrx rrop.r4nor. Ilparlrlo Jlonr,rralf, 2
8. AudQep

HanpaBJl
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npoeKrlufi.,{eftcrear ua4

3AAAHHbIMI,I B KOOPA'IHATHOII

oexropuofi a,,rre6prr n
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qr.ra;rbHr,rx ypaBHeHuft . PeureHue
gnQ$epenqramuux
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MoAa r lreaaaua, Tunst est6oPot<.
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OcuoeHrre reopeMr,r
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Kan6Ha.g reopeMa IIantaca,

Jlauaca. AcllMrrorlrqecrafi

BEJIHTII{HEI. AIICKPETHbIE II
I,IBHbIE CJIVqMHbIE BEJ] qI,IHbI I,I
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Ha nnanosoft KoHcyJrbrarlrzt4. Pexoueu4yercs utupo
u6rlroreKl4 aKa.[eMIrI,I.

6.1. oBHafl JrrrTepaTypa:
6.1.1.

pe4.: K.B.

O6yv rr{uMcr HeooxoAIIMo o3HaKoMI'ITbCt C COAepXaHI4eM
c IlenfiMr4 h 3a\agaMfi .qv cuurIJIIIHbI. ee

NJII{HAMV earemuof rrpofpaMMbl, MeroAI4qecKuMI,I

AIICIII:IIIJILIH , rrMeroulr,rMr,rcx Ha o6pa:onareJlbHoM nopra!'Ie r4

(purorr,r ron rar1ufr npeno4aearereft raQegpu.
AI{cIII4[JrrrHy Heo6xoA[Mo paBHoMepHo pacnpeA

6omy n caMocTo.{TeJlbHyro paooTy rro BbIrIoJrHeHr4ro

MOCTO pa6ory rro rroAforoBKe K [paKTr4qecKuM

poBaTb ocH BHbre [oJroxeHr4r, BbrBo,4br, sopuynupoer<u, o6o6rq
HbIE MEI BbrAeJrrrb KrIoqeBLre cJroBa, TepMuHrr.llepe4 JreKr[re
cMoTpeTb K HcleKT npe4rr4yrqeft JreKrlr{tr, pa3o6parb r,r 3aKoHcl
qeCKLIe BO

BocIIp
TOqHI4KaM,

MaTeplr€rJra cJreAyeT oopaTuTLcr K AOTIOJIHi4TeJTbHEIM
eKTOpy rrJlr4 K [penoAaBaTerro Ha [paKTr.rqecKl,Ix 3a]

TOBKE K eCKIIM 3aHtTIlfM O3HaKOMI,ITbCf, C

CIIEKTA JI KOMeHIOBaHHbtMtT JIlTTepaTypHLrMa 14

IIII,IMIi TCME
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IIpeAHa3Harr
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TAIIUIO K oAaBaTeJlro r.I oTqLITaTbc.r IIo TeMe flpoflyuleHHoro
3AAAHTIfr T BbIloJIHtTbC.fi CaMOCTOSTeIbHO, npeA
cpoK r,r BATE YCTAHOBJIEHHbIM TPEOOBAHI{'M IIO

llpn
HOrr I4 AO

6onrruero ,qcTaBJIeHI,Ifl O Ar4CrIr4 nJrr,IHe BO3MO}r{HO O3HaKO

MI,I nocJreAHr4x ler, I{tnepner-r{crorlulrKaMr.r.

n
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BpeMt Ha [popa-
ecrux pa6or, ca-
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Eepuruer,rrfi. O.H. Marelaa:rzra. Mareuau4qecKat
TIeCKI/Ie .un{ rpaKrr,rrrecrrx gansu4ft. V. I [3:re
flnourrzro O.H. Eepurunvrv .- Cattrupa : Ptrtrl CfCXA, 2015
AOCTyrra:

o.2.5 prrrrBrrlrlzr, O.H. Marerr,rar u\ecrui4 anaJrkr3

HEHII': M ArdqecKue yKalanlrfl. fSlerrpornufi pecypc]

- Caruapa : Ptr4l-l C|CXA, 2019 .-
efd/6

o.z.+ ytltrBrrJrv, O.H. Mareua:rIl-recrrzft aEaJrvr3 14 At4
sa4aq [3rerrponnrrft pecypc]
: PI,IO Car'rfAY, 2019

/ Bepuununn
106 c.

https://ruco efdl685644
6.2.5 MypMaH B.E. Teopnx nepoxrnocreil u

:Y.re6.rr r{e Ant By3oB / B. E. fuyprrrau. - 9-e u24.,
479c. (s0)

6.2.5. errrpeBa, O.M. Kpamzft reoperuuecxzf rypc ro
naBpoB r{ c
Ka:an. uaq

erlrraJrrrcroB f3rexrponnrrfi pecypc] : yre6. noco6z
LrccJreA. TexHoJr. yn-r, O.M. ,{errxpena .- Kasanr :

136 c. - N 978-5-7882-1523-5 .- Pexzu .uocryrra:

6. 3,4. Microsoft Offi ce c'r augaprusrir 20 13 ;

6.3.5. Kaspqrsky Endpoint Security rtrs. 6usueca - cran4aprnuft
6.3.6. WinRAR:3.x: Standard License - educational -EXT;
6.3.7 . 7 zip (cno6o4nuft 4ocryn).

6.4. Ilepeueur uuQopuaqr{ouno-crpaBoqubrx clrcreM
,IIAHHbIX:

6.4.1. \Jayuuar^ oneKrpoHH€ur 6u6mzorera [3nercponurrfi
cryna:wwwi elibrary.ru

6.4.2. Hauuotranrnuft qnSpoeofi pecypc Pyronr [3nercpo
xurra go cryria : http : I htcont.ru I c atalo g

uof ame6prt, aua-
ue fSnerrpon-

Pexulr 4octy-

)Katr reoMerpl4.rr :

cx{,2012. -301

cTr4Ka: MeTOAr,r-

pecypcl / C.ts.

-79 c. - PeNuu

14 AI4 Hbre ypaB-
/ Bep O.H., Ilnorng-
62 c. Pexuu Aocryrla:

ypaBr{e-
o.H. llrorHrlrosa C.B.

Pexuu ,{ocryrr.a:

MATEMA CCKAg CTATI4CTI{KA

crep. - M. crr. rrrr., 2003, -

a,r.'.6aNa-
/ f.A. Hlmouona,

KHI4Ty,2013 .-

Edition;

oHaJIbHbIX OA3

1pc] - Pexuvt go-

pecypcl - Pe-



7 MATEPTTAJIbHO-TEXHI4qECKOE OEECTIEqEHIIE In (MOAvJIfi)

J\!
filn

Har,rMenonanue cfleqrlaJlbHbrx rro-

rraerqelufi u norr,reueuuft .{nt caMo-

ctosremnofi Da6orlt

OcHarqenuoctr cnr

fioMerrlerrrlft 14 no

Ant caMo9TotTenbl

ULIaJIbH6D(

4euleHr4fi

oft pa6oru

I Vqe6{as ayllrroplrt Ant npoBeAe-

HUS 3atrUTr,rfr IoKI{I4OHHOfO TI,IIIa)

zaunt4fi ceMI4HapcKoro rurla, Kyp-

rrpoeKrltpoBaHlrff , fpynllo-
BbIX I{ KOHCyJr6ra-

rJll]j, u npoMexyro.rHoE
ayp,.3218 .

o6n., e. Kuuena, n.z.m.
yn. Cnopmueuan,

Vqe6naa ay nu'roprrs na 160 no
yKoMrrJreKToBaIIHM Cneqlrajrlr:
(crorur, ranrcn, ctymx, y.re6na
TeXHI{qeCKJ4MII Cpe4cT uaruru O6;

(cucreMHr,rfi 6;ror, trouzrop, n'
erquounnft, uunpoQou ron$e
ycururerr,).

)aAoqHbx MecT,

aporarnoft ue6enrro
r ,qocKa) It
qeHI4-f,

roeKrop, gKpar{ npol
renqnounrrft , MI4KIIIep,

2 Yqe6das ay llrrr optrfl rJrs, rrpoBere-

uux sapx'u.rft leruuorrHofo rzlla,
ga'ulrtiir ceMliHapcKoro rr4na, Kyp-

coBof g flpoeKTIrpoBaHr4s, rpylno-
Bbrx rr I HHArrBLIAyanbHbIX KOHCynb-

TeKyrqero KoHrpoJUI I4 IIpo-
arrecrarluz 331 1.

o6n., a. Ruuenu, n.z.m.
yn. Cnopmueuan,

Yqe6na.s ayAuropna ua 40 noc
fuTeKToBaHHar cneqfi uulu3HpoB'

cror-naprr,r. crynsx, yve6Har ,l

MIr cpeAcrB aMI,I o6y.reuna (neP

uoyr6yr, srpau).
ll:rar<ar - 4

EOrrHbrX MeCT, yKOM-

.nnofi ue6e:rro (cron,
ocrca) u rexnuuecrr,r,
)HOCH6re flpoe(Top,

3 Y.re6 ay MT opr4fr AIrl rrpoBeAe-

JIEKIIIIOHHOTO TIIIIA,

ceMrrHapcKof o TIrrIa, Kyp-
lpoeKTnpoBaHlrt, fpynno-

BbIX II HHAI,IBI,IAYAJIbHbIX KOHCYJIL-

Tarlufit TeKyrrlero KoHTpoJIt 14 rlpo-
uexylo'rnoft amecraqr,Ilr 3 3 07.

Cauapcxan o6n., e. Ruuenu, n.z.m.

V cma -Ruue na c xufi , yn. Cnopmuou aa,

0, 84.

Y.re6gas ay4uropur^ na 32 noc
nJreKToBaHHaJI Cneql{auII{3IrpOB

cron-flaprbr, crynu, y.re6nar ,l

Mu cpeAcrBaMrl o6yterrx (ne;
unrr6wr evnerr\

llrlarcar - 4.

rAor{r{brx MecT, yKoM-

Lnnoft rrae6elrro (crol,
ocrca) u texnuuecrn-
tr{ocHLre [poeKTop,

4 Ilouerqenue Art caMocro.rrenbHofr
pa6orrr cry.4enron ayA. 3310a (vn-
'nqnrrrrr# qan)

Caampcxan o6n., z. Kuuenu, n.zm
Vcmu-Ruuenucxuti, yn. Cnopmuauan,

d. 84.

llorrrerqeuue ua 6 noca4ounrrx
BaH HOe CneUUaJlH 3I,IpOBaHHOfi

Hbre croJrr,r, crynrr) n ocHalqel
rexnur<oft
(6 pa6o.rux cranqvft), uo,qr<nx

repHer)) n o6ecneqltearcqefi r
un$opuaquonro-o6parorarer
TETA.

MecT, yKoMrIJreKTO-

re6emto (rounrtorep-
.Hoe KoMflblorepHofr

.reHHofi K cerlt (IrIH'

)cTyrr B gJIeKTpOHIrltO

>Hlro cpeAy yHIIBepcu-

8@oHA OqEHOqHbrx CPEACTB l\Jrfl IrPOB
TIPOMEXYTOIIIIOI4 ATTE CTAIIIII4

8.lBuAu u QopMbI KoHTpoJIff rlo AIrcqurIJrIlHe

TEKYIIIEI4 I4



Kontpolt ypoBHt ycBoeHHblx snalvril', ocBoeHHbIX yivrenzfr

HaBbrKoB (nna4euuft) ocyulecrBJlterct B paMKax reKylqerc LI

KoHTpoJIt B ooorBercrBr{u c llonoxen}reM o reKylqeM KoHTpole

arrecralllift o6yvarouluxcx,
Teryuufi KoHTpoJIb ocBoeHl4r rorranerenqzi rlo AI4c

I,I3yiIeH[[ TeopeTl4qecKoro Marepl{ana' BbIIIOJIHeHI4I4

3alfl trrlix, BbITIo JTHeHLII{ r4t;trrBrrAy ailrbnrrx s a,4anuft n S oplrle 4o

Teryulelray KoHTpOnIO [OAnexI'IT [OceulaeMocTr o6y'raro

gam,rruit u r,a6ota Ha 3aHf,Trrfx'
Zroronofi oqemoft ocBoeHl4t KoM[ereHIIIIrI *BJII

arrecrallrlfi n SopIue oK3aMeHa, [poBoAI4Mar c yrleroM

KOHTpOJI'.

8.2 TnnosHe KoHTpoJrbHbre 3anan fl IrJrH IrHbIe Marepua"lblt

orIeHKI{ pe3yJrbraroB ocBoeHrlq o6pasonarelunofi fipo

yue6noft AI{cqrl[.,'IIrHbI

O4euoauttte cpedcmea dna npoeedeuun meKyu4eu

Teaut nP arcmuqecrcta saunmuti

1. Brrqllcreu[e ofipeAeJllrreleft 2-ro I4 Tperbero noptAKoB'

Onepaquu HaA MarPI'IIIaMI{.

2. Matpuunrrft cnoco6 perreHlrrl CJIAV.Peruenue CJIAY trle

3. neftcrezrfi HaA BeKropaMll B Koop.44Haruoft Qopve' ,{4I*ta
u[ae KocI{HycbI BeKTopa. Cxanxpuoe' BeKTopHoe'

BEKTOPOB.

4. O6rqee ypaBHeurre [JIocKocrI4; ypaBHenlre [JIocKocrI{, flpo

AaHHbIe TOqKI,I; ypaBHeHrle cBfi3Krr IIJIOCKOCTeII.

nrocrocteft. O6qlre ypaBnoovfl np.altoil; rapaMerpllal

)?aBHeHI,Lfi nptrr.toft; ypaBHeurle npxvofi, npoxo4xlqeil

ITMHOe pacIIoJIoXeH?Ie rrp.fiMblx u nlocr<ocreft .

5. Bu.rficreHue rlpeAeJloB $yuxqvfi' Pacr<prnue HeonpeAen

].Ilepnrrfi z ntopoft (3aMerrarerbHble) [pe.qeJI6I. l4curcA

HenpepbIBHOCTb B 3aAaHHBrx TOrrKax.

6. OcuosHrre rrparlkrlra 4zSSepenqzpoBaHl{fi . Ilpousro4naa

{uSSepeuqzan QYHKITIIz.
7. llpofleeo4Htre u 4r'rSQepeHIII'IaJIbI BbIcIIrI4x rroptAKoB'

8. [u$$epenqupoBaHlte Synxquz HecKorllKrrx nepeMe

Ha[paBJIeHrrIo. f parueur'
9, flepnoo6pasnax Symqrau 14 Heorpe.4eJlenurrft r'Inrerpan'

poBanrle. I4urerpupoearu{e rlocpeAcrBoM 3aMeHbI [epeMeH

10.I4nrerpa.n ot $ynrqrzft, coAepxaqlrx xaagparuufi 4nyvn
IIo aracTgM

I{nrerpuponaune

u npuo6perenuqx
IIpoMexyTotlHoro
uportexytounofi

e [poBoAllrct IIpII
zaganuit Ha [paKTuqecKI,IX

AeJroBoft l4rpbl.

cfl ayAI4ropHbIX

IIpoMexyToqHatl
TaTOB T9Kylqero

onI{MbIe AJIfl
MMbI B paMKex

lrynrr Kpanrepa.

4om faycca.
Hanparnxto-

oe flpoli3Be,4eHl{fi

oArrqefi qepe3 TPI{

oe pac[oJIOXeHI4e

E I'I KAHOHIIqCCKI{E

4ae ro.rrra. Bsa-

ocrefi wr4a ,

e $yrr quft na

oxnoft Synxqrnz.

o Jlonfirars
llporasBoAuar no

a6ntl-Iuoe I,IHTeI-pu-

o[.

t'l
t;]



ll.IrlnrerpupoBaglre HeKoropblx I{ppalll4ouarrultx Q
TpIrroHoMeTpr{qecKr{x q)yHKIII4 r4.

I 2,Brr.rracrenlte rpunolunefi Hbrx r4HTefparron. f eoverprzuecxz
npr4roxeufifi xpIauolIEuefi ubIX fi HTerpaJIoB.

1 3.Znterpupoaanrae 4u$SepeHrlvarrbHbrx ypaBueHr.rr c pa3A

MeHHbrMr4, Haxox4euue o6rqrax r{ rracrnbrx r{HTefpaJroB.

HopoAHbrx u nuneft nrrx .4Ia$QepeHqI,Ia,'IbHbIe ypaBueHlifi

l4.ILacroerre px4rr. Heo6xo4zurrft npusnar cxo,qt4Mocrll

3HAKI4 CXO/IIIMO CTI4 qI,ICJIOBbIX Pf,,UOB

l5.Henocpencrnennrrfi [o.4cqer Bepo{ruocrefi. Teopelmr
nepoxruocrefi . llonnax BepotrHocrb. (Dopvryla Eafteca

16.,{zcrpernrre cn}..raftHrre BeJIIT.IITHEI. Pr4 pacnpe4elenr,u.
crr{Klr .qrrcKpeuroft cnfrarZnoft seruqrurrt Henpeprranax
tr4rrerpanr,naa $y"nq- pacnpeAeJreHzr. llnor:nocrr
xapaKTepr{cTllKlr HeIIpepbIBHor4 crrYlar4lfou BeJInrruHbIJ

l7.Bapua'4uoynrrft px4. lloruron i,I rllcrorpaMMa. rfucnosrre

Tfcr[qecKr.rx pacnpe4eneuraft . Kpzrepuft cornacrlx lft4rcolra
1 8.KoppenrqrzoHuo-perpeccr4oHurrft auarr4g. . KoeQ$I,lqraenr

Harr rrapuafi pelpeccurr. Ilponepra 3HairnMocrr.r r4 IrHTepBaJrr

OOB CBf,3II

Kpnrepuu r4 rrrraJla oueHKrr orBeroB Ha rrpaKT[qecK].rx
- orIeHKa <<3aqTeHo)) BblcTaBJr.rreTc-fl ooyqarcueMycfi,

pasrepuyrrrfi, coAep)rurr rrerKve $opir,ry:rnpoercr{ Bcex orrpe
yKasaHHOfO Bonpoca; cryAeHT Moxer I4JIJIrocTp4poBarE

KoHKpernbrMr.r [pr4MepaMu. Taroft oreer AoJrxeH [poAeMoH
o6yrarorqulrcx MareprraJla nerI1uft, 6asosoro
JrrrTepaTypbr;

- oqeHrca <<He 3aqreHo)) BblcraBr{erca o6y.raloqevy
ocHoBHbrM coAepxaHl4eM yve6Horo Marepvanal o6
He[oHIrMaHr{e 6omrueft utu :rrau6orree eaNgoft .Iacru

Aorryqeubl oruz6ru B orlpeAeJleHuu nowrrtuit, Koropble He

HecKoJrbKr{x HaBoArIrIr4x BorlpocoB.

Teryr{zfi KoHTponb yc[eBaeMocrll cryAeHToB rlo
BKIIOqaeT BbI[OJIHeHUe VTIjAT4BVLAya-JI6HbIX AOMaIITHIIX

cne.Uylor rleJrb 3aKperlJreHrrr reoperlrrrecKI,rx su.auvf4 u
T€JILHbIX. IOaKTIITIeCKIIIX MaTeMaT]IqeCKHX paCqeTOB.

I4A3 J\'el

llurerpupoaanue

I4 MEXAHVqECKI4E

rrlr4Mr.rcr [epe-
rpI.IpoBaHIrIe oA-

rroprAKa

r4 )MHOXeHI4.rr

Bbre xapaKTepu-
BEJIIIqIHA,

ere:gtvr.fr. 9rzcnosrre

cTa-

Jtunefi-
orIeHKa napaMeT-

OTBET IIOJIHbII,I I{
Kacaroruuxct

ECKI'IE IOJIOXEHI4'I

84T6 3HAHI{E

y're6nnra ,TOIIOJIHIITEJIbHOI{

He BnaAeroqeMy
O HE3HAHI{E VIITLI

HOrO MaTepI,I€Ua;

IIDABJIEHbI NOCJIE

zap.auuit
<<Mareuarzra>>

), xoroprre upe-
pa3Bkrtfifl B CaMOCTOT-



1, Brr.rucrurr oflpe,qeJllrrenb rperbero [optAKa

no rrpaBr.rny rpeyroilbul4Ka; 2) pacxnaguBat ro orleM

pacKJragbrBar rro gJIeMeHTaM rrepBoro cto.n6qa.

lr 2

l-1 )t'
lo 2

EHTAM

2. [trr. gztx *rurpursl uB :aairru'. 1) nuueftnyro rcou6unaqlto

rrporr3BeAeulde MarpIrII AB u BA;3) o6paruyo t*rarpugy A-' ,

3 . IJainn paHf MarpI,IIIbI.

4. Perurarr cLI creMy cnoco6alrz:

5. Peurutr crrcreMy ruriefiurrx ypanneuuft A'X=B Mero4
lpeABaprrTeJrbHo Borlpoc o ee coBMecTHocTII C [OMOIqbIO

Kauennz. B cnyrae HeonpeAeJIeHHocrI,I crlcreMrl nafirz ee o6
alacrHoe pelreHl4e.

parnoft MarpIrIIbI; 2) uo Qoptuylav Kpaltepa.

r4A3 N2
^a

,{aurr 4na KoMnJreKcHbIX rrrclrd zy : 
"E 

+ i u 4=2.4 
2, 

.

r+ I

1) uocrpoutr LIX Ha KoMrlJrexcnofi nlocrocru;
tttl2) uailru lz1l, lz2l, argzv argz2v 3drrr4carb tlllcrla s ame6

lrerpzuecrofi u rloKa:iareJrbHofi Soprte;
3) rrrvxcnurb z r+zb z 1 - z2lrcrorlb3yx anre6paz'recxyro

4) Brrqr,rcrlarb 2fi2 v "1 n alre6pazvecroft, TpI4roHoM
z2

13',l
-2 1 3)

1)

,1, a=
;)

| 2 ' Ol

. 3 7 11 151.

3 -3 -3 6l
6 3 6 6)

(-
t^
1r* AByMt

l5t

rensnofi Sopr'.rax. Cpannr.rtr, pe3yJlbrarbl.

nqecrofi I{ rIoKaSa-

1)

f =3,

cnoco6auu:

crpoKr4;

3

A

5

uA+ BB; p)
,.v _ _)

) c nolrorqrro o6-

faycca, BbIscHltB

Kponerepa-
oa3I4CHOe I,I JIK)OOe

ecrofi, T purouo-



J,5) Hafirlr 21"(e rparouotterpuvecrofi Sopve).

6) Haftru Bce 3HaqeHLr.f, *l 
"z 

( 
" 

rpraroHoMerpr{.recroft

re6panuecroft (poprrae, [ocrporrrb 3narreHr]r ua r<oun.ner<cuoft un

I,In3 Ns 3

1. .{anrr KoopAr{Harbr BeprrrrH rr4paMI{AbI ABCD:

D (2,3,4).Hafiru:1) Koop4ranarbl BeKropoB ia , ic;
-)J

x- y+ z-2=0,
x+Y-z=0.

9. llocrpourr KplrBbre BToporo noptAra Ir

7) x'z + y' + 4x - 6y -3 -0;2) 3x' - y' -12=0; 3)
BbIIII.ICATb

Z.{3 Ns4

1. Haftru npeAerrbr Qynrqufi: u)Iiry+4"') x'+x-6

Iim

AB u AC;3) np*Ae ;4) nnorqa4r rpauuABC n ee nrrcory ft, o

A/3; 4) o6reu nnpavulsr ABCD lt ee nncory 11, oryuenHylo Ir3

2. Hanucats pasJrolreHr{e BeKropa i =(3,-2,7) no
:( 1,-1,3), d' :(1.,-2,-2).

3. ,{anrr KoopAr{Harbl BepIrrI4HbI TpeyroJIbHI,IKa ABC: A(4,3),
Tpe6yercr uaftru: I) ypaBHeHI4JI cropoH AB u BC u fix yfrloBble

ArrnHy cropoHu AB;3) yronBa paAurauax;4) ypanneuue BrIcorEI
ypaBHeHr{e MeArraubr AE u xoopguuatrr roqrra-K nepeceileHurl 9To

roir CD;6) ypannenue upxrvrofr, npoxo4rlqefi vepee rovry K
AC;7) xoop4r{Harbr rorrKr4 M, pacnotoxennoft cr,Iurr,rerpurlHo ro
rrywtoir.CD.

4. Hafrgure paccro.rlHl{e or rorrKrr M0(7,-I,4) Ao rIJIocKocrIr,

rpurour<u M1(1,5,7), M2C3,6,3) n M3(2,7,3)..
5. Hanucarr )?aBHeHi4e [JIocKocrI,I, npoxogrrqefr ueper

reuAr4rynrpHo BeKropyBC ,r4e B (5,3,-4), C (7,8,3).

6. Hafi,qnre yron Mex.4y [JIocKocrtMI{ x -
x+^l2y+z+3=0.

7 . Hafttu KoopAIrHarbI rovr<u M nepecerrenlrt rIJIocKocrI4 z
.r-l v+) z-7

nosNroia L:' 1 -l 2
8. Hafttlr KaHoHvqecKLIe ypaBHeHll.a rpxlraofi, :agannoft n o6

'J;2*z *r*1

,6)

A(1,7,1),

2 ) yror

yt +4y-x

), nrrpa:urr n

ennyro na pe6po

D.
dr:(4,-5,1), ?2

16,-6), C(20,15).
rcos$$uquenrrr; 2)
CD u ee 4mny; 5)

MEIUAH6I C BbICO-

eJrbHo cTopoHe

oTHOCIlTeJlbIrO

4rqeft vepeo

A(3,4,,1) nep-

2y + z -l-0

-y+22 +3-0 ra

EM BI'AE:

xapaKTepncrl{Kl{:

5=0.

trrr -=L-, a)
'-oJx+1-1



2, I4cctenovarb Ha HenpepblBHocrb Synxiluz: y =-=.x- 3

3, llccne4onarb AaHHyIo Qyurquro Ha HenpepblBuocrb I4 rI

I4,{3 Ns5

1. IlpoauS$epeulllrpoBarb AaHHbIe $ynrquu :

1-
a)Y-x' +)-'^lx' +3; 6)Y=x' 'sint

JL

\ '4 -rl
Al! --larctgx

2. Brt rucrnrb [pon3BoAHbre cJloxHoft (pyurqzu:
a)y - arctgJi; 6)y -3'* .cos' x;

e)y-lnsin(x' +2) z)y -arcctg(e""'3').
3. Hafiru y' BbrtIoJIHrIB cra-uara lorapuSvrapoa

|------i:-

,l'\'
dvHKlfr,ru t=x.li ^ .!x'+l

y',ectu a1y -(x+l)"'" ; Ay
yj Qynxqzr4, 3aAanHofr rap

A

5.

Hafiru rpoI,I3Bo,4Hyro

Halrru rrpor43BoAHyIo

x - cos3 l,

"Y = sin'l'
6, florrsyrcl rpaBl{noM Jlonutarl, uaftru yrasauHble qpe

e'-1
,t-+o Sln X

6)rly

")ls ,)l"scosx-cos2x
cosx-cos3x'

LIA3Xb6
T,Haitru qacrHble [poI{3BoAHbIe u qacrnble Au

w=V/') .

2, Bsyaucrurr 3laa'terrrzt qacrublx [poI43BoAHbIX
. .I . r r\

u -ln'lx' + y' - z') n rovre M(2,1,1).3anucatr nolsrrfi
(pyuxquu.

3.HaftruqacrHbre rIpoI{sBoAHBIe $yHxqzu z = sin\uv), rpe u

ee rpa$ux.

z)y-2'.tgx.

ln(x' - 3

xt - 3x +

x-slnx

r':,ae yrasannefi

(**'1*"r"
M erp uq e cKIz

Synrqilra

Synrquu
yrasannofi

2x+3y; v=x!.



4. Hairru rronHylo rpoI43BoAHyIo

,y=sinx; z -cosx.
SyHrqr.ru

5. Hafiru [por43BoAHylo Qynxqzu !, sa4annoft E

*t +y'-e-t -5:0.
6, Haitru qacrnbre [porz3BoAHbre Broporo [oprAKa $ynrcqzu

7 .[ana $ynrqux Lt: x' + yt + zt . Haitru npol{3Bo

M(1, l, 1) r HarpaBrreHrrrr BeKropa I -2i + j +3k.
8. ,{aua $ynrqur u - x' + yt + z'. Onpe4erLrrr rpaAuenr B

r{ rrpor{3BoAuyro or (pyurqnl4 u B ranuoir roalKe B HarIpaBneHI{Iz

I4.[3Ns7
Brrqucrutrr Heo[peAeJIeHHbIe rIHTefp€UIEI :

r- . tf. cr/xf eJ.X ,r,l-- - a.xu 9Jx

^ri,z.se"ax

^ r e"dx

'3+4e'
,t dx
4 t-" I t----------------'41-5x'
- r OfCCoS3 .I,J.l___:-dx,t 

^h- *ts-
- f .d*
o. Ir+-" -' s1n- .'

7 .l x5" dx

8. Ix'sinxdx

9. ! arctgxdx

to.l = 
&

'x" + x-l
xdx

" 5v+)11 | -" - S-r-. I'x" +2x+70

t4

15

11.

r4n3JS8
Hafua o6rqee perreHlle (o6rryfi unrerpan) azSSepe
7. e'*3Y dY = liY
2. (xy + x'y)y' -l+ !'
3. y-xy'-ysecL

'L

Haft:rrz .racrgoe peureHve (uacrnrtft nnrerpan) guSSepe

(x' +l)y' + 4xy -3 ,y(0):0.
r4A3 Xb9

J-Zx-x-

x+ y' + zt, rAe

o ypaBrreHrrPM

roure M(1,

TOqKE

L1)

-2.,2

ou
;ot

t 5. JSrnzx 5xdx

f ' an
J sln J

f,1
J 

sm-

16.l ctgo

EHTA.

4cosx + 5

fo ypaBHeHI,It

,_ | "'l XA.X

'r/x+1

1s. i-
'3sinx

oro ypaBHeHnjl



L Harucaru 4 nepnrrx qneHa p.fiAa

Qn-tt Ar; An*1'

2. llporeprzrb Bo3MoxHocrb perrreur4fl Bo[poca o

ll6n + 1).n c norr,rorqbro Heo6xoAr4Mofo rpr43HaKa.
n=l

3. flpuueuar rrpLr3laov cpaBuenr,rf, uccJre,qoBarb prA i
n=l

MOCTb,

4. C nouorqbrc [pr43uaKa ,{zuranr6epa r4ccneAoBarb prA

MOCT6.

5. C [oMorrlbro r,ruTerpar-rbHoro qprr3HaKa Kourz
@l

tt -,;--r - Ha cxoAl4Mocrb.
fr ln+3).ln(n + 3)

I4.[3 J\b10
1. Zs 4nyx fleperacoBauublx coBMecruo KoJroA rr3BJreKalorct

BepofiTHocrr Tofo, rrro 1) o6e raprrr Macrr4 Kpecrrr;2) xorn.6
rpectn?

2. Bepo.aruocrb 6ecrepe6oftnoft pa6orrr repBoro craHKa B

BToporo 0.8. Karoea BeporrHocrb roro, qro B TerreH[e taca 6yp,
6ore ronrno o4Horo craHKa, ecJrr4 craHKIr pa6oraror He3aBrrclrMo

3. B nrscHoft rlex [ocrynae"r cBr4nrrna
soe xogxftcreo [ocraBJrrer 45%:o or o6ureft
lre - 75o/o. llocranrcu rreoBoro xog.qftcrna coAepxar 300/0

HopMy coAepx aHLrfl caJra, BToporo - 20yo, a rperbero - 700/o mr
BepotrHocrb roro, qr vzttat. ctty-taitnuu o6pa.:ol.r cBIrHatr Tyrrra
Barb HopMe coAepxaHhr cara'/

4. B xne6oneKapHe r4Meercs 6 xonTeftHepoB AJrtr rorosoft
rllecrByrollleM pexr{Me pa6orbl BeporrHocrE Toro, -lrro r AaHHrrfi

3arpyxeH paBua 0.8. Karosa BeporrHocrb roro, qro
Ee 6oree serbrpex xourefiHepos? Haft:ru

I43 TpeX CBI{HOBOAqeC

Maccbl oBI4HOTO MflCA)

IIOJIHOCTbIO

3arpyxeHbr
HOCTbTO 3alpyx(eHHErx KoHTeuHepoB.

5. Bepoxurocrr fioparKeHr{.f, MurrreHv npr4 oAHoM BrlcrpeJre
BepotTuocTb Toro, rITo rpu 100 BbIcTpeJIax MI4IleHb 6y4er n
pas; 6) ue Meuee 75 pa3?

6. Cpe4nee qrrcJro 3arBoK, rrocryflarculrrx Ha crJra.q B Teq

AByM. KaKoBa BepotrHocrb roro, rrro B TeqeHI,Ie rpex MectUeB tt
3afiBKrr,6) 6onee rpex 3arBoK?

T.flpouoro4lrrc.{ crpenb6a rro y.4aJrf,roqeftcx ge,rtu uz
crpene Bepo.rlTnocrb rrofiaAaulrfl paBHa 0,8; npu eropou - 0,4.
X - .rucro [olaAaHrrfi B rleJrb rrpr{ AByx BbrcrpeJrax. Cocrasuru pacnpe,qeJre-

BbrpaxeHr,rs AJrt

oAaMocrri pfrAa

.{"a2*

(n+l)l

-H€I

6'.

cxo.4r{-

cxoAI,I-

ccJreAoBaTb p'./J'

r<aprlr, Karcona

oAHa KapTa Macrv

entre .raca 0,75, a
HapyrrreHr4e B pa-

yr or 4pyra?
xo3rftcrB. llep-

- 40o/o, rpe-
IIpeBbrrlaro[IeI{

cBrrHrrHbl. Kaxoaa
yAer cooTBercTBo-

AyKIII4I4. llpz cy-
OMEHT KOHTET4HED

B .qauurlfi MoMeIIT

efiIIIee -rucro [or-

0.8. Karona
a) poono 85

Mecrqa, paBrro

a) ponno 3

flpu nepnou rrr-
BEJII{qVHA



Hr4{. llocrpor4rb fpa(btrK Syurquu pacrpe,4eneur,rs. Hafi:rlr uare
Hr4e, Ar4CIrepcI4IO r4 CpeAHee KBaApaTI,IqeCKOe OTKJIOHeHLIe.

8.,ftuua r,r3roroBJrf,eMofi. gelwtu npegcrannxer co6ofi
paclpeAeneHHyro rro 

^HopManbHoMy 
3aroHy. Cpe4nrr Anr,rua A

Ar.rcfiepclltr - o,2'trttrt", Kaxoe uone AolycKa AJrr{Hbr r43roroBJr.

rapaaTr4poBaTl c Bepo-rrrHoctro 0,99?

lI,{3 No11

3aqar'a AByxMepHa{ ru6opr<a XY. .{nx nn6opoxX u Y n
I ) Cocranum rrHrepBanrHbrfi px4 pacnpegeneurr{;
2) Hailnn err6opouHyro cpeAHroro, ru6opounyro 4rzcn

cpeAHee KBaApaTr4qecKoe oTKJroHeHVe;

3) Hafirrz eMruprrecKyro Syuxrlzro pacrpeAerreHvrr r,r

4) llocrpourb rr{crorpaMMy orHocureJrbHbrx iracror;
5) llponepzrb rr{rrore3y o HopMarrbHoM pacrpeAerreurrtr

KylHocrr4 c [oMorrlbro Kpr4repr,rr lllrpcoHa rrpu ypoBue sHarrr4M

6) llocrpoum rpa$ux reoperfiqecKofi nnornocrll Bepo{rH
7) Hailnu AoBepr{TeJrbHbre rrHrepBaJrbr AJir orleuKlr H

cKoro oxI4Aanr{fl reH p€rJrbuoft cororynnocrr4 c Halqexuocrrro 0
8) Cocranuru Koppenrqrronnyro ra6luqy 14 B rrpeArr

Br4cr4Mocrrl Mex,4y XuY safiru *r6opouurrfi rcos$Srzqzenr x
9) flporepinb rr4[ore3y o 3Haqr4Mocru ntr6opovnoro r

ntUru rrpr4 ypoBHe rnauuuocrz 0,05;
1 0) Haftrrl arr6opounrre ypaBnerrre. up.auofi nrlnuu

rroft nranuu perpeccprr4 X na Y u fiocrpor{Tb rpa$vrz ua r

Rpumepuu o4euxu tr4!3

- oueHKa ((3aqTeHo)) BbrcTaBJI.qeTcr oorrarcEleMycfl, eQlrv
cBoeBpeMeHHo u B Heit I,IgJroxeHo rrpaBrrnruoe r4 noJruoe
neo 6xo4ralmrrvrr4 Teop erI,IqecKLIMu o 60 cHoB atvl'Mr4:

- orIeHKa (He 3arrreHo)) BrlcraBJrrercr o6y.{arcueMycr,
MeHee 500% nparunrno u fiotrHocrr,ro pelreHHblx 3aAarl
Teoperl,IqecKr4x o6ocHosaHzft .

Kefic-sa-ua.rrl
Reilc -sad aqa I . flpu [por43BoAcrBe HeKoroporo v35errvr'

na0,2.
(I) Cocranrzm 3aKoH pacflpeAeJreHrrf, cny.iafiuofi BeJrrqhHbr

BaHHbrx nz4er.uit, ecJrr4 r43foroBJreno rpr{ v:'s4elrLrfl..

(II) llycrr upu
y6brrKu B pa3Mepe rbr

rrporr3BoAcrBe 6paroaaunoro ts4elrr4fi.
c.py6., a:20 npu rpor43BoAcrBe He6paKo

nyilaer npra6rr.nr B pa3Mepe b:10 rrrc. py6. Tor4a MareMaruq
oblnl{ qp eA[pr4rrrr4Jr paBHo tuc. py6.

o)Kv4aEr4e rrpr4-

o)KrrAa-

BENI4III,IHY,

parna 50 rralr, a
fi. geranu Mox+o

OAI,IMO:

r4 BEr6OpOrrHOe

coBo-

zm ee rpaQur;

epaJrbHofi

0,05;

oro MaTeMaTI{qe-

nruteftnoft sa-

urlrreHTa Koppe-

YnaXznpr-
OHHOM IIOJIE.

BbIIIOJIHEHA

HI{e BCeX 3AnAq C

pa6ora coAepxr4r
Heo6xo.4rrM6rx

ocm 6para pan-

vuc,ra 6paxo-

AnpvfiTre replr4r
rO II3IEJII4I TIO-



(III) Oxuaaeua.n upu6nlr rpeArrpri{rrrr 6y4er nylenoft,
a LI [Tp[Obrrrr4 o paBHbI . . .

1)a=40,b:10
3)a=10,b:40
(nu6eprzre ABa r4 6oJree Bapr4aHroB orBera)

(Co4epxauue rreAarofl{qecKr{x r43MepurenrHbrx Marepa€}JroB
repHeT-eK3aMeHa B c(bepe upo(f ecclroua,'rruoro o6pasoeauun)

Reilc-aadaua 2.Bo opevrx BeceHHero naBoAKa r{3MeHeHr.re

B o3epo B0,46I B TeqeHI{e cyTOK MOx(HO o[?ICaTb ypaBHeHLIeM

o6rev noctynrasrrreft B o3epo ro4u (n lr'1 :a 
"peux 

t (e vacax),
Anf, roro vro6rr yponen; BoAbr B o3epe He npeBhrcr{Jr npeA

o6opygonan croK BoAEr rr3 o3epa c nocro-rHnoft clcopocr:uo 58 rra'

nrenz t=0 o6reu no4rr B o3epe cocraBr{Jr 30000 u'.
(D Cocraszm MareMarr.rqecKyro MoAeJr; An{ Haxox{A

o3epe B MoMeHT BpeMeHn t.
(ID Ecrz s MoMeHT BpeMeHLr t:l8 c:rox BoAbr u3 o3epa 6

KoHIIa cyroK BoAa rr3 o3epa He BbrreKaJra, ro o6seNa BoAbr B o3epe B

oyAer paBeH_ M-

(CogepxaHue [eAarorzirecKr4x rz3Mepr.rreJrbHbrx Marepr{€uroB
repuer-oK3aMeHa B c(bepe npo$eccrzonzurrHoro o6pa^aonauux)

Reitc-s ad a,ra 3, Bepolrnocru rofo,
easnofi B pe3yJrbrare npe4napzrelrnoft
paBHbr coorBercrBeHuo 0,25 n0,2.

Bepoxrnocrz roro, qro 6par uoxno ycrpaHr{Tb rryreM Aorr
6orrlr, cooraercrBeHno pannrr 0,6 ra 0,5.

(I) Ecnu co6rrrze A - nerarb oKaxerc.rr 6paronannoft a
renrnofi Mexagr{qecKoft o6pa6orxrz. co6rrrrze B - aeralr o
p$yJrbrare [peABapr{ enrnoft replrzvecr<ofi o6pa6omu, a co6rrrz
ycrpauranmrfi 6par nocle npeABaprrreJrbnoit o6pa6orrlr, To Bep

HOIIIEHI,IE :

1) P(c) = P(A)P(C r21+ rlayg tEl
2) rG) = r14p1s t A)+ P(B)P(c / B)

3) P(c)= P(z)PG t A)+ P(E)Prc / B)

4) P(c)= P(1)PG rVl+ r1$eg rE1
(nsr6epere o.[HH BapriaHr orBera)
(II) llycrr P - nepo.aurocrb roro, rrro xorf 6rr oAua r43 Tpex

rrocne flpeABapurenr ofi rroAroroBrrr geraneft 6yAer zlaeru uey
rAa 3Harlenr{e BbrponeHvf, 1 000P panuo. . .

/ t at: ,tt t =^-) "
4) a: 5, b :20

IITO rrpOr43BOJrbHAs. A
MEXAHI4IIECKOII II

(Cogepxanrae fleAaforvqecKr4x rtMepr4TeJrbnbrx MareprcaJroB AepaJIBHOTO 14 H-

3Haqeu[r y6rrrra

dS

dt
0 _.<

(fe4epanrnoro zn-

ro0ryraroqqfi

10+4r, r4e S(t) -
<24.

ypoBeHb,

B nouenr npe-

o6reu eo4u e

rrepeKpbrT rr Ao
ronqe 4ux (t=24)

QeAep€urEHoro r{1r-

oKaxeTc.' 6paxo-
ecKofi o6pa6orKl,r,

noft o6pa-

TaTe rrpeABapr4-

6parconanuofi a
C - geram uueer

'BJUIETC' 
COOT-

afiHo B3trblx
6par, ro-



TepHeT-9K3aMeHa B coepe fipooeccr4oHanbHoro o6pa3oBaHr{r)

Reilc-sada,aa 4.VIs norosunbr Kpyruroro 6peeua c panvy(
CbIBaeTC.rI 6alfa c [p.sMoyronbHErM [oneperrHbrM ceqeHueM,
paBmo bkr srrcota h (crvr. pzcynox).

Ocrasruanc.{ vacu 6penua nocryrlaer B orxo.qbr.
(D 3na-reune Bbrcorlr 6anru h,

Hr4M€UrbHbIM, paBHo _ cM.
(nne4rzre orner n no;re)
(II) llycrr Ss - rrJror{aflb6arxr s

: h), a Sr* - HatrlorrbrJfar. Bo3Mox{Ha.tr
,s

100"'g'* paBHo ...

(rne4rzre orner a no:re)
(Co4epxauue fieAarorrlqecKl{x I43MepI4TeJr6Hhrx MareprraJroB

TepHer-sK3ErMeHa B CQepe [pooecciroHartnoro o6pa:o naywx)

Kpumepuu u utKana oqeHKu npu oqeHKe peweHun
- oIIeHKa ((3aqreHo)) BbrcraBJrrercr o6y.{arcUeMycr, ecJlrz np

cocraBJrerr npanz;umrft 3aKoH paclpeAeJrenr4r crfrafiHoft
Bepubre pacrrerbr qr{cJloBbrx xapaKTeprzcrI4r cnyvafi uoft Berl4qr,Iubr

- oqeHKa (He 3aqTeHo> BbrcTaBr.reTcf o6rrarcueMycs., ecJrrr
3aKOH pac[peAereHr4rr crr{afiHoft BeJrrdqvHbr X znz nponeAentr
qucJloBbrx xapaKTeprrcrr4r cryqafiHofi BeJrvqrrHEr X c zcnonrgo
cocTaBJIeHHoro 3aKoHa pacflpeAeJreHl{f, cly.raft uoft BerIzrII4HbI X.

O qeu o vu orc cp ed cma a dnn np o e e d e n un np oM elrcy mo qH o fi

Ilepeueuu sonpocol K oKsaMeHy
l) llonxrue Marprrrlbr. Bzgrr nrarpzq.
2) Onpe4ennreJrrr KBaAparHbrx Marprrq u zx csoftcrsa.
3) Mznoprr u anre6pautecKrre AolorHeHrar. Teopeua lIannaca.
4) Onepaqzu HaA Marpr4rl€rMr4.

5) Sleuenrapurre upeo6pa.: oBanfis. Marprzr{. O6pa:ruax uarp
6) Panr Marprrurr Lr ero BbrirucreHue.
7) Marpnvuufi cuoco6 perreur.rf CnAy.
8) @oprr,rynu Kpauepa.
9) Kpurepufi Kponexepa-K afier7lrr4 coBMecruocrrr CJIAy.
10) Oguopogune CnAy. Kpnrepuii cyrqecrBoBaHrf, Heuyne

riopoAnofi CIAY.

[pr4 KoTOpOM KOJIrrqeCTBo

cnrrae KBaApaTHOro IIon
IJIOqaAB floneperlHoro

,R = 10JI crra sule-
HOBaHT{e KOTOpOTO

a 6y4er ruh-

oro cevenrar (b
6a-nru. Tor4a

Aep€urbHoro Lr H-

sadaqu:
perrreHr4r{ 3anaqu

X, npore4enrr

eBepHo cocTaBJreH

eBepHEIe pacqeTbr

EM IIPABIIJIFHO

ro peureHr{r oA-



11) Cxer'ra peurenuq CJIAV MeroAoM laycca.
12) Ilorr rze BeKropa. BIz4rr aentopon. ,{m,Ina BeKropa,

Hyc6r BeKTOpa.

1 3) IIu:rreftuas. 3aBrrcr,rMocrb rr He3aBr{cr,rMocrb BeKTopoB.

14) Easnc. Pa3roxeHrre BeKropa no 6asrzcy.

Crampuoe qpoI43BeAeHI,Ie BeKropoB, ero cBoftcrBa 14 M

Berropnoe nporr3BeAeulreBerTopoB, efo ceoft ctBa,

ttu,recxuit cMbIcJr.

17) Cneruar*roe qpoIlBBeAeHI{e BeKropoB, ero csoficrsa
CMbICJI,

Pa:nz.rHrre Qopturr 3a4ar'Lrg. npauofi Ha rlJlocKocra.
Bsa[Nluoe pacfloJroxenlre [ptMEIX.
PacctoqHze or roaIKI4 4o npxuoft.
llonxpnax crlcreMa KoopAlrHar
Kouunercuue -t.r4crra, prx raso6paxeuue Ha rlJrocKocrl{.

KoMlJreKcHoro rrl4cra. Pa:Jrn.rHrre Sopnarr 3afivcrr KoMIJIeK
23) Anre6pazvecrrae 4eftctnua c KoMrIJreKcHbIMI,I qI'IcJIaMv.

24) KanoHz.recKl,Ie ypaBHeHlrt KpITBsIX BToporo [optAKa:
fiapaooJlbl I4 Irx xapaKTepvrcrrrKvr.

25) KraccuQraraqzr Kpr4BbIX Broporo roprAKa.
[oprAKa K KaHoH[qecKoMy BIrAy.

26) Ypanuenze cB.a3KI{ mocrcocreft.
27) O6rqee )paBHeHIle flJlocKocrlr 14 ero qacrurle

28) Ypannenue [JrocKocrr{, npoxogxqefi .repes

nJrocKocTlt B oTpe3Kax.

29) Hopva:ttroe ypaBueHlre rrlocKocrll.
30) Paccro.f,Hue or rorIKIr Ao rIJIocKocrI4. Bgarzrranoe pacrroil
3l) llpxuax B flpocrpaHcrBe I4 ee ypaBuenr,rr: o6que y

TOpHoe ypaBHeHrre np.at'rof ; flapaMerpl{qecKlI e LI

npxuofi; ypaBHeHr.Ie nprlroft, npoxo4-arqefi qepe3 ABe rorIKlI

15\

16)

18)
1e)
20)
2r)
zz)

33)
34)

36)
37)
38)
3e)
40)
4r)

32) I4grr.reneuue Sopvrr ypaauenraft npxvoft. Bsauunoe pacn

IIJIOCKOCTEI{.

Ilpe4el (fyuxqurra, ocHoBHbIe croft crsa [peAeJIoB.

Eecronequo MaJrbIe I,I 6ecrouequo 6onrruue Synrquu u
Heupeprrruoc:rr (pyurrluv B ToqKe rr Ha I{HTepBaJIe.

Onpegelenue nporzsro4Hofi $ynrqzfi , ee reoMerpLlrl

Ocrornrre npanuna 4uSQepeHIIIlpoBaHIrt.
llporlsno4uaa cnoxnofi u flapaMerpl{qecrr,t oa4auHux S
[r,r$Sepenuuan Qynrulta.
llporasno4nue u,qll$(pepeuqu€ulbl Bblcrlux uop{AKoB.

OcroaHrre reopeMbr 4n$QepenqzanrHoro I{crIIrcJreHI4fl :

rpatrrKa, Koruu ra ux [pI,IMeHeHI4e.

42) Teopeva Jlonrzrans.
43) 3rc'rpelraylra (fynrqraz. Br'rnyxlocru z nornyrocru rpaS

neperu6a. Acuvrnrotrt rpa(pura.
Synr<uur.r, tovxu

UII'Ie KOCI{'

ecruft crvtrrcn.

UIIECKI4II I{ MEXA-

reoMeTpvqecKI{u

oAyirb rr apryMeHr
ofo qr{cJra.

cnyllav.
TpLr TOIIKI,I;

HI{E IJIOCKOCTEI4

[prMoft; BeK-

ECKI,IE VpABHEHII'

e IIp.'IMblx I4

csoiicrsa.

CMbICJI,

Polm, IIa-

ca, rznep6orBr,

Kpr.rB6IX Broporo

y?aBHeHrre



44) Onpe4ererute $ynrqzz MHorI4x repeMeHHbIX (OMII).
nvs OM[I. 9acrnrre flplrpauleHlrq u qacrnble [poI'I3BoAHbIe

45) florsnft 4I,rQ$epenqlra:r. [rzQQepeHIInpoBaHLIe crIQXHo

uuu.
46) Cra,rxpnoe uo;re. llonepxHocrlr Ii rrr4ul.Ilr ]poBHt.

flpousno4naa rlo HanpaBJreHI4Io. lpaAlleur$ynrqura.
Srcrpeltylr $yrrqzu ABlx rrepeMennrrx. Heo6xo

ycJroBve cyIuecTBoBaHIIfi sKcrpeMyMa.
49\ Haurraenrlree u nau6olruree 3HarreHl4-fl (DMII sa

Ilepnoo6pa:nar Qyurquu. Heonpe4elduuuft unr:erpal n
T a6ttw\a ocHoBHbIX lrurerp€uloB. I,Iurerpzponaulle 3aMeH

Tlnrerpupoeauue rro qacrtM.

l,In'rerpan or $yHr< qnft , coAepxaull4x rc ea4paruuft
54) Znr:erpupouauue paqvoHarlbHux 4po6efi .

5 5) Irlurerpuponauue rpllfoHoMerplrqecK[x $yuxqrafi .

56) I4urerpupoaaHlre HeKoropblx vppaqvoH€Irlrnux Q
rerplrpyeMocrn $yurquft .

57) Onpe4enennrrft raurerpa.tr - olpeAe er le u csoficrsa.
58) Ilpousro4uaa or orpeAerleuHoro vHrerp€ua ro repe

rpeAerry.
59) Crxsr uex4y orIpeAeJIeHHbIM I,IHTerpaJIoM I,I flep

(Dopvyna Hrro'rona-Jleft 6nvqa.
60) feouerpuuecKl{e II MexaHzqecKlre flp[nox(eHlrt oflpeA
61) Heco6creeuHble LIHTerpa!'IhI flepBofo I4 BToporo poAa

62) .{noffnoft LIHrerpaJI: olpeAeJreuue I4 csoficraa.
63) Brr-r[creHr4e 4noftnoro vuTerpaJla flyreM cBeAeHIrrI K

HEre Br4AbI o6nacrefi IrnTerpfipoBanl4t
64) leouerpz.recKl,re Ir MexaHrrqecKl,Ie rpllJroxeHlrr 4noiluo
65) Kpunoruneftubre IrHrerpaJIrI, Irx BbI-lII4cJreHI4 e I,I ycnoBlr

JII4HI'III I{HTEIPLIPOBAHV fr .

66) (Doprr,rynafpr.rua.

67]t Brr.rucfieHfie rcoMerpl{tlecKI,rx u 6zguqecrux
nolvneftnrtx IrHTerpaJIoB.

68) ,,{v$$epenqraar'IbHble ypaBHeul'lfi. llousrze o6 o6uleu u

47)
48)

s0)
{11
5?\

.qz$QepeHquarr'Horo ypaBnenrax. I eovetpvqecKafi
KorurE.

flfi SSepeuuua;rbnble ypaBHeHI{.s c pa3AeJItIouII{MI4ct

O4uopognrre 4lrQQepeHIIIaa,rbHbIe ypaBHeHI{-r fiepBoro rr
JluneftHrre 4u$$epenqua,rbnble ypaBHeHus 1-ro n

HYJIJIII

Yparnenz.a B TIoJIHrIX gtt(p(pepeuqua:rax

,{n$SepeHIIzaJIbHhIe ypaBHeH[s BEIcrurx [optAKoB'
Iorr{4e noHIIX(eHIre [Op.tAKa.

7 4) Jlusefi uue oAHopoAHbIe 4r,ISSepeHIILrarbHbre )paBHeHI4t

6e)
70)
7r)

72)

MII.
u nexnnoft lpyrk'

AOCTaTOTTHOe

M MHOXECTBE,

ro cBo[crBa.
ft nepelrentrofi.

flon.firfie o HeI4H-

eHHoMy BepxHeMy

noft $ymqueft.

EHHOIO I,IHTETP €IJIA,

BTopHoMy. Ooroe-

r,rHTerp€ua.

HE3ABI{CI,IMOCTII OT

[ocpeAcTBoM KpI{-

oM pelrreHlrflx
nperar{r4 r. 3aAaqa

Vpannenue Eep-

.4OrrycKa-

[oprAKa.



75) Crpyxrypa o6qero perrreHrs runeftnoro HeoAHopoAHo

HOrO ypaBHeHr{e BTOpOTO [OpfiAKa.
76) I4nrerpuponaune nrnefinux HeoAHopoAubrx Alr

rrllfi c noc:ro-{Hnrrrr,ru roe$(puqueHTaMr{ c nparoft qacrrro c
77)
78)
7e)

llpuvrenenne annapara 4rS$epeHqraanrnrrx lpaeuenr.rfi
YzcloBue pflAbI - onpeAeJreHue, aefrcrnun HaA :arnMv.

Ilon-srue cxoArrMocru, cgoftcrsa cxoArrrlr4xcfi p.qAos. H
cxo.IlltMocTI4.

80) Px4rr c rroJro)KlrreJrbHbrMr4 rrJreuaMrz. [ocrarouurre up

[arrav6 epa, Kouru, cpaeneur,r.rr pfi .{oB.
81) 3uaronepelreHHbre prAbr. ,{ocrarovuufi [pr.r3uaK cxo

A)'rorIIIiIxcr p.a4on (npnsnax JIeft 6uuqa).
82) A6conrorHas v ycJroBHaf cxoAr,rMocrr, 3HaKolepeM

a6conrouro cxoAruluxc.rr p.a4on. Oqenra ocraroquoro
83) (Dymquona-nrHbre pf,Abr. Cxo4lrrtoc:rr $yurqnoua,rruux
84) Crenenulre px4rr. Teopeva A6e.nfi. Zutepnal u

rrer{Horo prAa.
85) [eirwnux co creleHHbrMpr pflAaMv.
86) PasroxeHrae Syurqzft B crerreHHbre px4u.. Pa:noxenze

rapnbrx Synrrlzft u pr4 MarnopeHa. Oqenra ocrarorrHoro
87) TpurononrerpnrrecKrre px4rr (Dypre. .{ocrarovnrrfi

4on (Dypre. @opnrylrr 4nr r<os$$uqrreHroB prAa.
88) Px4 (Dypre Arr r{ern6rx r.r HerrerHbrx $yHxrlilft.
89) 3nevenmr rov6uuaropuKr4 : flepecranoBKrr, pa3MetueHvr,
90) Blrgrr cnyvafi nrrx co6rrrraft . Knacczqecroe o[peAeJreur,re

peMa cJIoxeHIuI nepoxurocreft . 3asuczN{rre rr He3aBrrcr.IMhle

91) Ycnosuar BepofirHocrb. Teopena yvuoxeHr,rf, Beporru
92) @opr'ayna nonsoft Bepo.f,rHocrr{. (Doprrayna Eafteca.
93) flonropnrre He3aBrrcr{Mbre riclhrraHr,rr. (Dopuyna

HoMuEUrEHoro paclpeAeneHl4x repoxrnocrefr.
nacrynnenzft co6rrruft.

94) Jloramnas reopeMa IIantaca. Znrerpa-urHaa reopeMa
ruqecKar Qopruyra llyaccona.

95) Cnyrafinrre BeJrrrqr4ulr r{ 3aKoubr rlx pacflpeAeJr euut. fiu
pbrBH6re cnyuaftnrre BeJrrrqrrHbr. Cnoco6rr gaAaHvA \pr
clyrafinrrx BeJrrrquH ll rzx csoftctsa.

96) Vficrosrre xaparcepficlLrxu cryvafinrrx Benr{qr,rH rz r4x c
97) Bepoxrnocru ona1anprfl. cnyvafiuofi BeJrr{lrr4ubr B r,rnTep

98) Hopuanrnoe pacfipeAeJreurre rr ero qfi cJroBrre xapaKTeprr
99) llora:arenrnrrft, noplramnrrfi garc rrrr pacnpeAeJreHrrt

\aft:c-oir BeJrfiqr,rHbr.

100) Moveuru, acr4MMe'rprfl r4 gKcrlecc cryirafiHoil
101) 3aron 6o.nrlrr4x rrkrceJr rz ero [paKTlrrlecKoe 3HarI

TpanbHoft npe4enruoft TeopeMe JlanyHona.

4raQQepenqza.,lr-

ypaBrle-

uuaJrbHoro BI4.rIa

MEXAHI4KE.

xoAr,rMoe ycJroBl4e

cxoAvMocTII

3HaKoqepe-

px4or. Croftcrna

Pn4a

cxo.trrl MocTI4 cTe-

KOTOpbTX 9JIEMCH-

cxoAlrMocrn pg-

COqCTAHI,III.

BeporrHocrr{. Teo-
ETTIIfr,

Csoftcnsa 6fi-
efiIIIee allrcJro

Acrzlrnro'

I'r He[pe-
fi ra nenpeprrenof

oft c;ry-

llonsrne o IIeH-



I02) OcHosrr crarl4crl4rlecKoro onllcaHl4rl. fenepa:rurax u
KylHocrE.

103) Bapuaqrronunfr p.a4, ero qficroBbre xapaKreprrcrrzKr,r 14

CTABJIEHI,IE,

104) Crarr,rcrrz.recxfie orIeHKr{. To.requrre orIeHKr4,

105) llurepeamuar oIIeHKa. ,{orepurenruufi unrepral. Y
,{oeepzrenrnrrft uutepran Ant oIIeHKI,I MareMarl{qecKofo
ro KBaAparI4rIHoro oTKJIOHeHI'I' HOpManLHOlO paC[peAeJI

106) Crarzcruqecraq r[ore3a. Ouru6ru nepBoro LI Bropo
Ma [poBepKr{ rurrore3. llpoaepra .irrore3ll o paBeHcrBe

ABlx HopManbnrrx cororynuocref.
1,07) llponepxa rnrrore3bl o paBeHcrBe reHep€IJIbHbIX Arrcu

nrrx conor<ynnocref
108) llponepra rfirrore36r o pacrpeAerrerur.r reHepa,'nnoft

Tepr{ri cornac nx f Iup c oua.,{u cnep cnouu t;,it auwtus.
109) @ynxqnoua,rr:rrafl, crarvrcrkrqecKat Ir KoppeJrtIII4o

HOBHbre IIOJrO)KeHr4.rl KOppeJIfi III4OHHO-perpeCCIr OHHOTO

110) Jluneftuar rapHar pefpeccut. KoeSQuqueur
rpeccl{rr. llponepra snaur4Mocrrr rr r4HTepBaJrbHrur orIeHKa

111) llonsrze o nerzneftnofi perpecorur. Kopperxquouuoe

Eu.rerur .rrJrfl gK3aMeHa

(npuuep)

MI4HI4CTEPCTBO CEJIbCKO| O XO3'IZCTBA POCCI4fi CKOIZ
if e4epa:muoe rocyAapcrBeHHoe 6ro4Nernoe o6pa:onarenrnoe

RArcr r reFo o6oa3ogaH14R

(uaMapcKt4n focyAapcTBeHHbrr4 afpapHbrrr
Harpannenne: 23.03.03-3rcnryarallzs rpaucrroprHo-TexHonor qecKlzx

Ilooibum: <Anrono6unu u arrono6umnoe xogsftcrso
Ka$e4pa <OlrsuKa, MareMarrrKa n zu$opnaquonubre rexn

,,{ucqunrutra <MareMarI{Ka)
3x:auenauuonnr,rfi 6n"rer J\b 1

1) Paur rrrarpnrlbr rr efo B6IrIIrcJreHrIe.

2) Paccronuue or roqKI,I Ao nJlocrocrl{.

3) Bruucrurb qpeAerr Qynrquu 1rnl- J9Y.
x-+9 x

Cocrasrdrerr
(no,{nucb.,

3ale41'roqlrfi raSe4poii

()
(IIoAnracL)

20 r.

Ilpnnrep gTaJroHuoro orBera Ha Bonpoc gK3aMeHaII[o

1) Paur rraarpuubl I,I ero BbIqrrcJIeHIre.

qHaf, coBo-

I{TICCKOE IIPET-

BeHb 3HaqI{MOCn'U.

Ir cpeA4e-

poAa. O6qaf, cxe-
epanbHblx cpeAHI,IX

ABlx HopMaqE-

C.B.

!.B. Mupo

BoKyrHocrr{. Kprr-

3aBn CLIMOCTII, OC-

Yparneuzr pe-
eTpoB cBr3r4.

OIIIEHI{E.

EAEPAIII4I4
eHue

II KOMIIJIEKCOB

OTO OIIJIETA



B npourno.nrnofi rnrarpuqe A nopr4xa mxnnyreM Brrrlep
crpoK rr cr:or6qon tar, vro6rr KoJrr.IlrecrBo ocraBrrruxct crpoK
ooraBrrrrixor crol6qon, MoxHo o6pasonam MuoxecrBo MI{HopoB.

HazsrrcruuE nopfAoK orJrr{qnoro or Hynr Mnuopa
A z o6osHa.raetcx r=ansA.

Ecnz xnagparua;r Marpr4ua rroprrKa n HeBbrpoxAeuuafi, ro
prAKy n, B [porr4BHoM cryqae - paHr MeHblue ee nop{AKa.
noJraraK)T paBHbIM nynro. PaHr 4raaronalruoft Marpr4IIEI paBer
JIEBEIX .III{ATOH€UIbHbIX 9JIEMEHTOB.

Vraxeu flprreM, o6leruaroquft Bbrqr'rcJreur4e panra, ocHo
TeoDeMe.

Teoperr.ra. Sneuenrapnrre npeo6pasoraur.rr He MeHrror paHra
Taxrzu o6pa:oM, Haxox,4eHr4e paHra Marpr4rlrr A cno4urcx r

MoIIIbro gJreMeHTapubrx npeo6paronaHrafi nepenecru uarprEqy A
ptnry A' Tofo )Ke paHra:

n rotopofi: a) nce eneueHTbl, pacloJroxeHubre HI{xe masuoft
nro; 6) nr,r6o Bce oJreMeHrbr rrocJre.qur{x m - p crpoK paBnbr HyJrro,
gJIeMeHTbr rnagHoft .uuatonaJrr4 He paBHbI HVJrro.

Panr uarplrqu 6y4er panen vvcny aBHbrx Ar4aroHaJrbHbrx
Hbrx oT HyIrfl lrlrrt rrrrcJly HeHyJreBbrx cTpoK MaTprirlbl, T.e.

rangA: rangA':p.
2. Paccr.osttueM or roqKu .[o rrJrocKocrl{.Paccroqnr,rerra or

Ha3brBaerc.[ AnvHa [ep[eHAtrKytrfrpa, onyqeHuoro vg stoft ro.rxu
cMoTpr{M B [pocTpaHcTBe HeKoTopFo lrJrocKocTb z LI fipo

arr

0

0

0

0

Qtz

azz

0

0

0

al t,

"::

0

0

q,
Qzn

0

0 i
pcmpoK

m pcmpoK

Mo@,, yo, t). Brr6epenr,qJr.rr [JrocKocrri e4uHlIvnrrft uopvanrnrrft
n ner<otopofi ro-q.:(e M1(x1y1,21)e t r.r fiycrb d * paccronnue

cru r (puc.5), Tor4a d=lrp,M@l=lil.Mfil,rar rar lzl:1.

Ec;rr.r nnocro crb 7t 3a4ana o6rqrzrr
Puc, 5

)paBHeHr{eM
MaJrEHbrM BeKTopoM rBJrrercr BeKTop c KoopAVHaraMu (4, B, Q
HriqHoro HopM€urbuofo BeKTopa MoxHo Bbl6parb

- ____L_ ! c

",1 
Az +82 +C2 "l A2 -82 +C2 "JA2 +82 *C2'

B KAqECTBE

HECKOJIbKITX

paHIoM MaTpvrlhr

paHr paBeH ee rro-
uyneroft Marpnqbr

ecTBy ee Herny-

evr

Hop-

eApr-

Ha cneAyrorl

urlbr.
rouy, .rro6rr c nb-
cTy[eHqaT]ToMaT-

HUUIII paBlr6r r+/-
m: p; n) nce

eMeHTOB, OTJIII.TI-

AO IJTOCKOCTI{

lJrocKocrb. Pac-
BorEnyro TorrKy

p i c HaqaJroM

Mo Ao [rocKo-

Ax+ By+Cz D=0, To ee



flycrt (xo,yo,z)u 
1

BErloJrHteTcr paBeHc'

Ufi=1*o-xt,yo-yt,zo-
3anracrrnaa cxanal

pEl3yf ero, [oryqaeM

, lA(x6-ta =-

IlocKonbKy Arr+ Byr+Ct

, _lAxo + Byo + Czo + D)l"---tr-'
\l A +D +C

3. Zcnonrsyx ue

,. 1- cosxl1m-
.r+0 X

I
=2.1.-.0=0.'z

8.3 Kpnrepun oqeHHl

OrleHra pe3yJrr

=lim
.r-+0

+ Byo +Czo - (Ax, +

^t,* -8" -c'

'xb yr, zr) - cooTBeTcTBeHHo KoopAr,rHaTbr T(

tBo Axt+ Byr+Czr+ D=Ou MoxHo Hafirlr Ko

z).
)Hoe npor43Be ne:f':1le n.MMB KOOpAI{HaTHO

prrrft <oauevarenbHbrft> [peAeJr,

a^t-2'"
.z sllt -

^xZSI1l-) ^,. ),. x
= 2t|rlt-,llmsln_ =

X x+0 X x,+0 2

IIoryquM

zslt'r
2Iim_

x-+0 X

2

]annq ypoBns cQopruuponauHocrrr KoMrr

raToB o6yireHr,r.fl rro AucqullnuHe B oopMe

eR Mr4Mr. rotAa
)Ar,rHaTbr BeKTopa

Sopue u ryeop-

1 ,. x.- 'I1mSln-
) x-+0 2

BHtr c(bopMt4po-
barLtLvv Lv|, ttulullu-rlErl I I

rlereHrlr4fi npoBoAr4Tct
TpoJUr BO BpeMt 9K3aM

)b sr7dLb, yMErb, EJraAcI-b 3anlBJIeHHbrx A.ugt
IIo 4-x 6alrnofi rlrKa!'re oIIeHrzBaHI{f, rrvreM

9Ha.

llkana orleHvBanralr oK3aMeHa

IIt IX KOM-

HOTO KOtrI-

Pegy:nrar ergalrena Kprzrepur.r
(OTJII,IqHO) O6yrarorquftcr rny6oro fi [porrHo ycBor4ir npofpa

qepflbrBaroqe, IIoclIeAoBaTenbHo, rpaMoTHo 14 JIo

ll3:l,araeT, TecHo yBr3brBaeT reopflrc c nparcruroi
rqr4fic.f, He 3arpyAHrercr c orBeroM fiprr Brr,qolr3M

sr,rrlHo o6ocHoBlrBaer rrpl,Inrrrre pe reHns, BnaA(

HaBbIKaMI4 LI llpr4eMaMl.i BLInOJIHeHItt [paKTI4qeCK

alruuft rraareplran, nc-
'It.recKu crpofiHo ero
. IIpu eron o6yraro-
)HeHIiII 3a,qaHr,rr, [pa-
er pa3HocropoHHLIMIr

c pa6or.
(xopo oD O6yvaroquitcr rBepAo 3Haer nporpar,mrurrft rraare

cyqecTBy r43rrafaeT efo, He lonyoKaeT cyrqecTBe
orBere Ha nonpoc. On AonxeH npaBrrJrbHo nprrM
rroJroxeHlrr npII perneHr4t4 fipaKTlrqecKnx Bollpoco
MbMI,I HAB6I(AMT4 U ]JOIiEMANfiI IlX BEIIIOJIHEHII'.

p aJr, fpar4oTHo II no
untx nero.{Hocrefi n

lHrTb TeopeTr4qecruIe
r, BJIaAerr ueo6xoAu-

(yaoBJreTBop[TenbHo) O6yqarorqzfic.s uMeer 3HaHI,rs roJrbKo rro ocHoBHC

ycBor{Jr ero AeTanbHo, AolycKaeT HeTorrHocTr.r, He

uue $opnay:rupoBKrr, HapylieHrrr nocneAoBareJll
MA;repI4Ana 14 r4crrbrTbrBaeT 3aTpyAHeHr{{ B BbIIIo.r

oa6or.

My MaTepr{aly, Ho He

IOCTaTOTTHO rIpaBI4JIb-

HOCTII B I,I3JIOXEHI,I}I

HeHrrI{ [paKT[qecKID(

(HeyAoBJreTBOpr,rTeJrbHo) O6yvaroqnfi crue 3naer 3Haqr4Telrnoft uacrr,r rpor
AolycKaer cyrqecrBguHLre otrr.r6rrE, HeyBepeHHo c
HIttMH BbIIIoJTHfier npal{TuqecKLre pa6oru LlJut orKi

)aMMIrOtO Marepr4ura,
6onrruurr.m garpyAue-

3BIBAETC' OT OTBETA.



8.4 MeroAn.recrcue MarepuaJrbr, onpeAe.,'rqrcque
suanufi, yueuufi, HaBbrKoB I{ otrblTa AeflTeJrbuocru,
$opnrnponanuq KoMnereHIIrlfi

Oqenxa suauufi, yrraenufi, HaBbrKo , xapaKTepr43yroua.fi

KOMIIETEHIII,Ift TIO A],ICIII{TIJIIIHE (MATEMATIIKA) NPOBOAI4TC' B

upoMexyrorruofi arrecraqrErz.
Kourponr reryrqeft ycfleBaeMocrrr o6yualorquxcx -

flpoBoAnrcf, B xoAe ceMecrpa c qenbro oflpeAeneHnrr

o 6) rarcqr,rM[ cfl . 3HaHVir; Q oprraup onanra fl . y :oux y ureuui.r u
BErfBJreHVfi nperroAaBaTeJreM HeAocTaTKoB B [oAroToBKe ooyqaro
HeooxoArrMbrx Mep [o ee KoppeKTr,rpoBKe; coBeprueHcTBoBaHr{ro M

opraHr43arlrrrd yre6noft paOorrr 14 oRa3aHVA o6yuarouqnvc.a
K ronrpomo rcr<yrqeft ycleBaeMocrrr orHocrrc.r npoBepKa

HaBBTKoB o6yrarorquxcx :

. Ha 3aHsrr4rrx (ycrnrrfi oflpoc, perrrenue sa4a't);

. rlo pe3yJIbTaTaM BLIIOJTHeHVTfr krIfALIBtrAya.JrbHbrX AO

. IIo pe3yJrbTaTaM [poBepKrr KaqecTBa KoHcrreKToB JreKrlvu II

. tto pe3ynbraraM orrrera o6y.rarorqraxcr B xoAe
KOHCynrTarIr{rr [penoAaBaTeJrr, npoeo4r,tivrofi B qacbr

I,IMEIO[II{MCfi 3A.ZIOJIXEHHOCTf, M.

Kourponr 3a BbrloJrHeHueu o6yraroqvuuca
ocyqecTBntrbc.fi [o9TalHo I{ cnyxr,rr ocHoBaHrreM AJr{
IIO /IIICUUIJIIIHE.

flpot'lexyrovn afl arrecrar\ fl. rro Ar{cqvnruHe flpoBoArrrcf,
coorBercrBr4{ ypoBHr reoperr4qecKzx 3uaHufr, [paKTurrecKux yM

AI{cIIr4[JrriHe :rpe6onanvru <DfOC no HalpaBJleHr.rro rroAroroBKrr B

3rgaNaeu [poBoAr4Tcr rrocJre 3aBepr[ enprr l:cyre:u fl
pa6oueft yre6uoft rpolpaMMbr. (Dopua rpoBeAenvfi
raQegpoft (ycrurrft - no 6unerau, rn6o nyreu co6ece4o
rrHcBMeHHar pa6ora, TecrnpoBaHrze r4 Ap.). Oqenra no
<<omruqHo>>, <<xopouto>>, <gdoenemeopumenbHo>>,

Bce nu4rr reKyrUero KoHTponfi ocyu{ecrBJrrrorcr Ha

BO BpeMfi BbInOJIHeHI4.[ ltHAVBr4AyAJrbHbrX AOMaTTIHITX

pe3yJrbraraM AoKnaA na nayrnofi cry4ea.recroft rou(pepeuqrEu
Kax4ax @opnra rcoHrpoJlf, rro Arrcrlr4rrJrr4 He BKJrroqaer B

Borlpocbr, rlo3BoJlfiIoulue ouenrzrr ypoBeub ocBoeHr,r.f, o6yvaro
lpaKT[qecKI,Ie 3a4auvtr, BburBJrrroqrle crerleub cQopltupo
HABEIKOB.

llpoqe4ypa orleHriBaHrrrr rounerenrlufi, o6y.raro
cJreA)rcqrx craHAapTax:

1 . llepuo4vuuocrb [poBe4eHl{f, orIeHKr{
2. MlrorocryueHrrarocrb: oqenra (xar<

rpynnr,r) u caMoorleuKa o6yvarorqerocx, o6cyN4euue pe3yJrbraro
no ycTp aHeHr{ro HeAocTaTKoB.

nPoq OIIEHIIBAHIIfl
xa I{3yIOrrIHX 9TaIr r

(poplrraponanu.a

ue reryulef u

aTTecTaIIUf -
BHf ycBoeHFfl

cBoeBpeMeHHof,o

cfr. lr fipullfr"r\4'
4r.rrrz o6yrenral;

aJIbHOTI rIOMOrqII.

':":rrevnit u

saaauuir. (1143);
Mareprranop;

r,In4unlr4yanrnoi
[oAfoToBKII, ItrO

KaxAoro pa6or ruoxpr
rpe ft amecraqur,r

ueJrblo BbItBJTeHI{.rI

IZ HABbIKOB IIO

E 9K3EIMEHA,

AV s o6rel4e
3K3AM oIIpeAeJrfiero-fi

rro BorrpocaM;

TATAM gK3AMEHA:

ecKlzx 3aHfrl4fix,
a raKxe IIo

TEODETI{IIECKI4E

cx guar.uit u
y*reuuit u

OCHOBAHA HA

(Ha rax4ou sanfl'rLrll
lperIoAaBaTeJIeM, TaK z o6y.raroqzvaox

I,I KOMIJIEKCA MEP



3. EAuncrno ucnonroyeiuoft TexHoJIorI4Ir AJI{ Bcex o6y.raro
yc;ronufi co[ocraBrrMocrl{ pe3yJlbraroB oIIeHuBaHI,It.

4. Co6nroAenue [ocJIeAoBareJIbHocrI4 rrpoBeAeHllt oIIeHKI{:
pa3Bvr"ture rounerenquft I4Aer rlo Bo3pacraHl{Io I4x }?oBHe[ cn
cpeAcTBa Ha KaxAoM 3Ta[e yqvTbrBaroT 9To Bo3pacTaHr{e.

Kparrar xapaKrepficrr4Ka nporleAypbr peu::asarJrrn

rpolrexyrovuoft atrecrarlfilr [o Arr cIII4[JIIrHe p.nq

o6yrarorquxcx [peAcraBJIeHa n ta6rzqe:

AycMoTpeHo, r{To

a oIIeHoqHBre

KOHTpOJTf, r4

rolrnereuq{fi

orleHoqHoro
cpeAcrBa B

KparKM xapaKrepl4crllKa rlpoqe.qypbl
oueH r.IBarIzt xonanereguufi

Cpe4crno npoBepKrr ynreuuft rrpuMeHrrb
non)'r{eHH6re reoperr4qecKr4e 3lla]ltrfl no
AI,ICqUIIIIiH9 AnS perreHr{t rr4rIoB6IX 3aAarl

Keftc-saAaqrKefic-gaAa.{a Ilpo6lerr.ruoe 3aAaul.re, B KoropoM
o6yvarorqeuycr [peAnamror ocMErcJrrzrb
pennbH)'ro npo@eccuona;rr,Ho-opr4euTr4poBaHHyIo
cuTyarlvro, ueo6xoauruyro 4lr peurenn.r 4annofi

llepe.renr
BonpocoB AJUr
rlpoBeAeHrzt

olpoca Ha
npaKTI4qecKIt x

3AH'TII.'D(

Cpe4crno KoHTpoJrr guanufi ocnonnr'x nousruf,t
r4 3aKoHoB ArrcqunJrr.rur,r. MoNer npono4urrca n
na-rare/Kouqe JreKrlr4oHHoro riJrr{ fipaKT rrecKoro

3anfl't'fr B TeqeHne 15-20 rrauu. JIu6o ycruuft
onpoc npoBoAr.rrct B TeqeHLIe Bcefo
fipaKTr,rqecxoro saHfl"rlrfl no 3apaHee nrrAaaHofi
TeMarr.rKe. Brr6paunrrii [penoAalareJreM
o6yqarorqzficx Moxer orBeqarb c uecra:ru6o y

llponoqurcr n saaaflunii cpor, corracHo
rpa$nxy y.re6uoro npoqecca, flpu arrcrauenzu
orIeHoK yqrzrbrBaercr ypoBeHb npno6perennlx
rcorrnerenqrnft o6y.rarorqerocr. Kounoneur
(3HaTb)) OIIeHVBaeTCt TeOpeTI{qeCKIt MI'I

BolpocztMlt IIo coAepxaErrro A[cqunJrrrHbr,
KOMIIOHeHTbT (yMeTB> I,I (BJIaAeTb))

Kolrnlrercr
BOTIpOCOB K

sK3aMeHy .



Pa6o.rar [porpaMMa cocraBJreHa na ocronanzu $e
uoro o6pa:onareJrbHofo craH,qapra Bbrcrrrero o6pa:onauux (@

Pa6ouyro rporpaMMy parpa6otzur :

AoUeHT raSe4pu <@usura, MareMarrrKa r,r r,rn$oprr,raquo
rre.q. HayK, AorIeHT, llnornlrrosa C. B.

Paccnorpeua u ogo6pena Ha 3ace4atLrrr xaSegprr (Ou3t4Ka,

rlr,IouHbre rexHoJrofr{r{)) <6> Mas 2019 r., npororor Ns 9

.{. B. Mupouon

flpe4ce4arenr lrero4rz'recrcoft KoMrrcct4rr lr b
KaHA. Tex HayK, AorIeHT, A.lI. Errvenrau

Ha'ranrHrar YMV
KaHA. rex. HayK, AorIeHT, C. B. Kpacuon

3are4ytorquft xa$egpofi
ran4. @ns.-nrar. HayK, AoueHT,

CO|JIACOBAHO:

Pyrono4r.rrens OIIOII BO
KaHA. rex. HayK, AorIeHT, O.C. Bono4rxo

oJIOrIII)) KaHA.

u lttrQopua-


