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®onp oneHouHbIx cpeacts no aucuumivae [I1.01 MaremaTuka pa3padoTaH Ha
ocHoBe dDenepanabHOro0 rocyJapCTBEHHOr0 00pa30BaTENIbHOIO CTaHAapTa (Jajnee
— ®I'OC) no cnenuaibHOCTH CPEIHETo MNPOo(ECCHOHAIBHOTO O0pa30BaHUS
(manee — CIIO) 34.02.01 CectpuHckoe neno, yreepxaeHHoro Ilpukazom
Munnpocsemenuss Poccun ot 4 utons 2022 roga Ne 527, 3aperucTpupoBaHo B
Muntocte Poccun 29.07.2022, peructpanmoHHbii Homep 69452 u npumepHOn
paboueil mporpamMMbl 00111€00pa30BaTEILHON AUCIUIUIMHBI «MatemaTukay s
npoecCHOHaNbHbIX  00pa30BaTENbHBIX  OpPraHW3aluid  YTBEPXKJIECHHONM Ha
3acenanun CoBeTa MO OLIEHKE COJEP)KaHHUS M KauecTBa IMPUMEPHBIX pabodmx
nporpaMMm  001Ieo0pa3oBaTENbHOTO M COLMAIBHO-TYMaHUTAPHOTO  ITUKJIIOB
cpeaHero npodeccuoHalbHOrO0 00pa3zoBanus, TPOTOKOaI Ne 14 ot «30» HOsIOps
2022 r..

Opranuzanus-pa3paboTyuK:
YactHoe mnpodeccuonanbHoe oOpaszoBarenbHOe  yupexaeHue «MOCKOBCKUM
obnactHOM coBpeMeHHbIN Koyutek» (MOCK)
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1. Pe3yabTaThl 0CBOCHHMS Y4eOHOI IMCUMILUINHBI, MOAJIeKALINE IPOBEPKe

B pesynbrare arrectanuu no yueOHOW JUCHMILUIMHE OCYIIECTBISETCS KOMILIEKCHAs
MpOBEPKa CIEAYIOIMMX YMEHUW W 3HAHWM, a Takke JAuHamMuka GOpMUPOBaHUS

KOMIIECTCHIIW:
Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBbIX
KOMIETEeHIHA MeponpUsITUsI
OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

peleHus 3a1au
npodeccnoHaIBHO N
ACATCIIBHOCTH MPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

o/ct, 1.4,

P2, Temrr 2.1, 2.2, 2.3, 2.4,
2.5,2.611-0/c, 2.7

P 3, Temn1 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9,
410

P 5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temsr 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8

VYerHbI onpoc
MaremaTuyecKuil JUKTaHT
NunuBunyanbHas
camocTosiTeNbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUYaIbHBIX
MIPOEKTOB

KonTponbhas pabora
BrmoitHeHME 3aaHuid HA
HK3aMEHe

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA TIOKCKA,
aHaJlM3a U UHTEPIIpEeTaluu
nHpopManuu, u
nH(OPMAaLMOHHBIE TEXHOJIOTUN
JUIS BBITIOJIHEHUS 3a7a4
npodeccCuoHaNbHOM
NeSITeIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temnr 7.1, 7.2 IT-o/C,
7.3,7.4

TectupoBanue

VYerHbI onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanbHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX padoT
3amuTa MHAUBUYaTIbHBIX
MIPOEKTOB

KonTponbnas pabora
Brinongenue 3amanuii Ha
HK3aMEHe

OK 03. IInanupoBath u
pealn30BbIBaTH COOCTBEHHOE
npodeccuoHalbHOE U TUYHOCTHOE
pasBuTHE,
MpeANPUHIMATENBCKYIO
JesITENEHOCTD B
npodeccuoHanbHOU chepe,
WCII0JIb30BaTh 3HAHUSA T10
(uHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10

P 6, Temsr 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8
P 7, Temnr 7.1, 7.2 TT-o/c,
7.3,7.4

TectupoBanue

YcTHBI onpoc
MaTremMaTHYeCKHUA JUKTAHT
NunuBunyansHas
caMocTosITeNbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPUYECKUX padoT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
BrimmonHenue 3aganui Ha
JK3aMEHE

OK 04. DddexrruBHO
B3aMMO/IEHCTBOBAThH U pabOTaTh B
KOJUJIEKTHBE U KOMaHJ1e

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.61I1-0/c, 2.7

TectupoBanue

VYeTHbIT opoc
MaremaTudecKkuii JUKTaHT
NunuBunyansHas

! NpodeccrmoHanbHoe-0pUeHTUPOBaAHHOE CoMlepKaHme




P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

caMmocCTosATeNbHas paboTa
IIpencraBnenue pe3yabTaToB
NPaKTUYECKUX PaboT
3amuTa TBOpUYECKUX padoT
3amuTa HHAUBUAYATbHBIX
MIPOEKTOB

KonTponbhas padbora
BelnonHenue 3a1aHnii Ha
9K3aMEHe

OK 05. OcymiecTBiATh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHUKAIIHIO Ha
TOCyJIapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢ yaeTom
0COOEHHOCTEH COLMAIBHOTO U
KYJBTYPHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 IT-0/c,
7.3,7.4

TectupoBanue

VYerHbIi onpoc
MaremaTuyecKuil JUKTaHT
NunuBunyanbHas
camocTosiTeNbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KonTponbhas pabora
BrmmoitHeHME 3amaHuii Ha
HK3aMEHe

OK 06. ITposABIATH rpak 1aHCKO-
NaTPUOTUYECKYIO TO3ULIHUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE
TPaIULIMOHHBIX
00I11eYeI0BEYECKUX [ICHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHU3ALUH
MEXXHALMOHAIBHBIX U
MEXPEJIMTMO3HBIX OTHOIIEHUH,
IPUMEHSATh CTaHAPThI
aHTUKOPPYILHMOHHOTO MOBEJICHUS

P 1, Tema 1.1, 1.2, 1.3 TI-
o/c, 1.4.

P4, Temn 4.1, 4.2, 43, 4.4,
4.5, 4.6, 4.7 Tl-olc, 4.8, 4.9,
4.10

P 5, Temni 5.1, 5.2, 5.3 TI-
olc,5.4,5.5,5.6

TectupoBanue

YcTHbI onpoc
MareMaTH4eCcKUi TUKTAHT
NunuBunyanbHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KounTponbnas pabora
Brinongenue 3amanuii Ha
HK3aMEHe

OK 07. ConelicTBOBaThL
COXPaHCHHIO OKPYKaIOIIeH
Cpebl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HaHUS 00 H3MCHECHUH
KJIMMata, TPUHIIHITBI
OepeKITMBOTO TIPOU3BOJICTBA,

3¢ deKTUBHO AeiCTBOBATH B
YpEe3BbIYAHHBIX CUTYAIUSIX

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o/c, 2.7

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10

PS5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

YcTHBI onpoc
MaTreMaTHYeCKHUA JUKTAHT
NunuBunyansHas
caMocCTosITebHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
3amuTa TBOPUYECKUX paboT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
BrimmonHenue 3aganui Ha
JK3aMEHeE

2. OueHka ocBOeHHUsS] YMEHHU ¥ 3HAHUM Y4eOHO! AMCIUIIUHBI

[IpenmeTomM OLEHKM CiyKaT yMEHHMs W 3HaHWs, npexycmorpeHHsie OI'OC
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CIIO u Ha ocHoBe ®I'OC COO no aucuurmHe «MaTemMaTrnka», HalpaBJICHHbIE HA
¢opMupoBanue KommneTeHIM. OLEeHKa OCYIIECTBISETCS MOATAMHO: TEKYIIHM
TECTOBBIM KOHTPOJIb 110 TEMaM, 3aIUTa MPE3CHTAIMI 1 9K3aMEH.

Pe3ynbraThl BBITIOJIHEHUS PAKTUYECKUX U BHEAYAUTOPHBIX
CaMOCTOSITEIIbHBIX Pa0OT, BKIIOYAIOIIME PEIICHHE 3a/1a4, CEMUHApPbI, BBIMOJIHEHUE
MPaKTUYECKUX 3aJJaHUI TaK K€ OLIEHUBAIOTCS B MPOLECCE TEKYIIETO KOHTPOJISL.

Pa3paboTan 1 HCHOIB3yeTCs KOMIUIEKT TECTOBBIX 3a/JIaHMIl C MPUMEHEHHEM
MpPOrpaMMbl TECTUPOBAHUS, KOTOPBIM IO3BOJISIET OMNEPATUBHO OIEHUTH YPOBEHb
YCBOEHUS MaTepHaa.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPECTABISIET COO0M MPOBEPKY YCBOCHUS
yu4eOHOro Marepuayia, peryjasipHO OCYIIECTBISIEMYI0 Ha NPOTHKEHUH Kypca
oOyuenus. Bo Bpems mnpoBeneHuss y4yeOHBIX  3aHATUNA  JOMOJHUTEIBHO
UCIIOJIB3YIOTCS cieaytomure GopMbl TEKYIIET0 KOHTPOJIS — YCTHBIM OIMpoc, MPOBEpKa
KOHCIIEKTOB, ITPOBEPKA CAMOCTOSATEIbHON padOTHI.

[IpoMesxkyTouHas aTTecTalus Mo AucuuIinHe «MareMaTtuka» IpOBOJUTCS B
(dbopMe YyCTHOTO OIpoca UM TECTUPOBAHUSA U PEIICHUS TPAKTUYECKUX 3a/1a4.

CTyaeHTbl JOMYCKAaIOTCS K cllaye dK3aMeHa IMpU BBIMOJHEHUU BCEX BUJIOB
CaMOCTOSITETILHOM palOoThl, MPAKTUYECKUX paldOT, MNPEeayCMOTPEHHBIX padouei
nporpaMMoi y4eOHOU TUCHUIINHBI « MaTeMaTuka».

Pe3ynbpTaThl 5K3aMeHa MPOMEKYTOUHOM aTTECTAIlMU MO0 y4eOHOW AUCIUIINHE
OTpakaroTcs B DK3aMeHAIMOHHO# (3aueTHo#) BegomocTH ([Ipumokenue 1).

2.1. TunoBble 3a1aHNA B TECTOBOH (popMe ISl OLEHKU 3HAHUH

No BapuaHThl 0TBETa
W 3amanue A B C
Brruncnure 3HaUeHUE BBIPAKEHUS: 18 18 Ve
aVb®, ecrma=4,b = (- 3)
Pemmre HepaBencTBo: 3x —2 < 1,5x + 4 X <4 X < 6,6 X<9
=4 0
Haitaure uncno, 18 % kotoporo 50 1.62 200
COCTaBIAIOT 9
Pemure cucteMy ypaBHEHUIA: MHOKECTBO
2x+2y=6 (3;0) peIlIeHUH HeT N
T+y=3 peleHuni
Haiingute koopiMHATBI TOUKH
HepecegeHHﬂ rpaduka QyHKIIUN Yy = (- 9; 0) (9; 0) (- 4; 0)
-5 X + 6 ¢ ocwI0 abcImce
Haiingure nuaronane kBagpara, €Ciau —
M3BECTHA €ro IUIomah S = 9 cm? 6 18 V40,5
Boruncire: (—2) 2 + 0,41 — (/3)° 2,5 1,75 1,25




IIpu KaKUX 3HAYEHMAX «X» 3HAUCHUS (oo —4) U
8. Gynxmun y = — x% — 2x + 8 (2f +o0) (-4;2) (—2;4)
MMOJI0KUTEIIHHBI? ’
Q. Pemure ypasHenue: x° — 5x% —2x = 0 -1;2 -2:0;1 2:0;-1
1 1
10. Berauciure: = (i + l) 2 2 —3 E —3
48 16 48 8 12

2.2. 3ananusi 1Ji BbINOJTHEHUS] MPAKTHYECKUX PadoT

IIpakTHyeckue 3aaHusA
JlelicTBUTEJIbHbIE YHCJIA
1) YrpocTtute BeIpaXkeHHE.
A) 30 +3)* -6y

2a+2b ( 1 1 )
6) b ‘\a—b  a+b
2) Pemite ypaBHEeHHE.
A) 3(0,5x —4) +85x =18
6) 4x*+4x+1=0
x—1  4+2x

B) 2 3
3) Pemunte cucteMy HEPaBEHCTB.
X
-=0
3
1-3x=2x—-1
3—x<0
4) Pemrte cucTeMy ypaBHEHUIA.
{Sx + 3y =-21
dy + Sy = -7
y = V3xZ—4x—15
5) Haitnute obmacTh onpeneacHus (yHKIIHH. 7-2x

1 3 1 5
6) Bemonnuts geiicreus: 0,4 -22-(4,2-140)—-48 +16
IIpeacraButh B TPUTOHOMETpHYECKO ¢opme:

1. z=- 7. z=-3-4i
2 z=2+4i g =z=0.2+0L
3. z=2-12 g z=08-1lk
4, z=4 10, z=3+4i
5 z=2-3 11, z=3-4i
6. z=2+3i 12, z=10-5i
13. z=5-4 20 z=T+i
14, z=3+2i 93 z=-2+8
15. z=1+1 24, z=2-9i




16. z=4+51 o5 z=8i

17. z=—3-8& 26. z=5+4

18, z=7+4 27. z==T+1

19, z=—-6+2i 08 z=6-5i

20 z=6-2i 09 z=15-3

21. z=5+61 30, z=-5-%&

Crenenu ¢ 1efiCTBUTEILHBIMHU 0KA3ATEJISIMU H HX CBOHCTBA
8 —3 () B/p?

1. Beruuciauts: a) 0) it

2. y}'[pOC’gI/ITB BBIpQKCHHUEC

X2 * X4 x_% : x%
a) 0)

3. Pemuth ypaBHEHUE:
KopHu HaTypaJIbHOM CTENEHHW U3 YMCJIA U UX CBOMCTBA

o 3=
1. HaI/I}]I/ITe 3HAUCHUC BBIPAXKCHUA: ™™ 27 .

2. Pemmre ypasnenne: * =-16.

4=

3. Beruuciure: a) +/1000-27 -8 - 6) 81 p)

4. Kakoe u3 uncen 6onsure: V128 yyp ¥4 2
Jlorapu¢gmsbl, uX BUABI M CBOMCTBA

3 D_.—]'}'i} .F) TiE

Haiimure:a) 2°-; 6) 087

2=log, 2
C MOMOIIBIO OCHOBHOI'O JIOrapu(GpMUUECKOTO TOKAECTBA BEIYUCINUTE:
3. TIponorapudmupyiite no ocHopammio 2 epakenue 162 e (€>0. 5>0]
2 - 3
logs x=2log: T+ —log; 27 ——log; 16
o (=) (=) (=) _,_lr (=)
4,  Haiiqure x, eciu 3 2

IIpeoOpa3oBanme ajnredpanvyecKux BbIpasKeHUM

a+9b+ 16 a
— = ==3
1. Haiimure @+ 3D+ 8  ecu b

(4% +y% — (2x—y)?) : (2xy).
(3x+2y) — 9x2 — 42
bxy '
(4x — 3y)? — (4x + 3y)?
4xy '
(2x —5)(2x+5) — 4.

2. Haiinure 3HaueHre BBIPAKCHHS

3. Haiinute 3HaueHNE BBIPAKCHHS

4. HaiinuTe 3HaYCHNE BBIPAKEHUS

5. Haitnute 3HaueHue BhIPAKEHUS

Hpeoﬁpa3OBaHne paluoOHAJbHbIX, HPppPaAllHOHAJIbHBIX, CTCIICHHDbIX,

NnMora3aTeJIbHbBIX Bblpa)KeHI/lﬁ



1. Beruucaurs:
93/2 + 272/3_ (1/16)3/4

1) 208; 2) 28; 3) 124, 4) -36.
2. HaliTu 3HaueHue BbIPAKEHUS
x—y _ _ y*#-y  ecmmx=9,y=49.
xV24 12 yl2
1) 3,5; 2) 2; 3) -3; 4) -12.

3. BeruncnuTs:
|09108 + |0910125-
1)3;, 2)4; 3)2; 4)5.
4. Haiinure 3HaUY€HUE BBIpaXKCHHUS
logs (25a°), ecnu logsa = 7.
5. Haitnute 3HaueHne BBIPAKCHUS
2 log,3 + log.1/3.
1) log,3; 2) 2l0g3; 3)0; 4)-2.

6. YHpOCTI/ITe BBIPAXKCHHUC!
3 log21/4 + log35

1) -45; 2)5/9;  3)1/25; 4)-10.

IIpsiMble ¥ MJIOCKOCTU B MPOCTPAHCTBE

1. BeimonHuTe uepTexk K 3amaue. [Ipsmeie a, B, 1 ¢ uMeroT 001y Touky O, HO He
CYILIECTBYET IUIOCKOCTH, B KOTOPOM JIe’)KaT BCE ATU TPHU TOUKH.

2. BrpmonnuTe yepTex K 3amade. [110ckocTh o MPOXOIUT Yepe3 cepeiMHbl CTOPOH
AB u AC AABC u He COJIep>KUT BEpPUIMHBI A.

3. Bemosnnure ueprex kyba ABCAABCi Ay Tlo ueprexy ykaxure: a) mpsamble
mapajuleNibHble i npsamoit AJl; 6) mpsaMble cKpeluparomiecs ¢ npsmoii CCi; B)
MJIOCKOCTH MapasuiesibHble npsmoit AB.

4. Tlpsamas AB nepecekaer MmiIocKOCTh o B Touke O, paccTOsiHUE OT TOYKU A 10
IJIOCKOCTH paBHO 4 cM. Haliiute paccTossHuE OT TOYKH B /10 MIIOCKOCTH, €Clii TOYKa
O cepenuna AB.

BexkTopbl 1 1eCTBUS HAJl HUMHU

1. Jlausl BEKTOPBI d(3;1;-2), b(4;-1;-3). Haiignre KOOPAVHATHI
2. Haiigure uinHy BEKTOpa 3d+2b ey @(2;1:—5), b(=3;0;1).

3. U3 touku 4 mocTpoeH BeKTOp AF =d. Haiimure KOOPAMHATEI ToukH &, ecnm:
A(3;1;-2),d(1;-3;1).

4. JlaHbl BEKTOPBI AB(2:3;2) y BC(4;—-1; 1). Haiinure KOOP/IMHATHI U

JUTHHY BEKTOpa AC

DYyHKIUH, UX CBOMCTBA U rpapuku

1. Omummure mo rpaduky cBoiictBa pynknuu Y=F(X) mo rrany:
1) obnacTh onpeneIeHUs 1 MHOKECTBO 3HAUCHUH (YHKITHH;

2) YETHOCTh / HEUETHOCTh, IICPUOIUIHOCTS;

3) Hynu QyHKIUY;

4) MpOMEKYTKH 3HAKOMIOCTOSHCTBA,;



5) mpoMeXyTKU MOHOTOHHOCTH;

6) sKcTpeMyMbl PYHKITUH;

7) HauOOJIBIIME U HAUMCHBIINE 3HAYCHHUS (PYHKIIHH.
2. Haiinure o6nacTh onpeneneHus GyHKIIHUI:

_ =1

a) v = — 6) y = \."ﬂ B) y=|g(5X+14)

3. UccnenoBate  ¢GyHKIMIO  HAa  YETHOCTh  /HEUYETHOCTH/: ay=
3x% + x4 0) y = Xtgx
4. VYkaxute BHIbI TNpeoOpa3oBaHuil (QyHKIMM: a) y = 3cosx

0)y=(x—4)+3

a 33 a 5
5. CpaBHure yncia: a) (5) " (5) 0)logs7 u loge8,11

lag:x= %x —2
6. Pemmre ypaBHeHus rpaduuecku:a) <z ° 0)3*=4-x

OCHOBBI TPUTOHOMETPUH
Ne 1 Ympoctuth BhIpakeHHUS:
a) (Cosa — Sina)* —(Cosa+ Sinct)? =

l+erg’cr _

6) g terg o

Sin o —1g T

B) Cos "o —cig "

Ne 2 Pemuth ypaBHEeHHUS:

7
CQ:?T=—£
a) 2
Sinl E—: =-1
0) -
:.'-' T.l
g Z-Z |=—3
B) 44
:- C'ssh‘—% irgi-.n—? =0

r) -
Tesia 1 MOBEPXHOCTH BpPallleHUS

Ne 1. Hunuuap nonaydeH BpallleHUEM MPSMOYTOJbHHKA CO CTOPOHOM 5 M M
auaroHaipto 13 M BOKpYr JaHHOW CTOpoHBI. HaliauTe miomanas OCHOBaHUS
ATAH/IPA.

Ne 2. Obpasyromias KoHyca paBHa 6 M, a yroJ MeXAy HEIO U IIIOCKOCTHIO OCHOBAHHUS
paBen 60°. Haiinure momaam OCHOBaHHSI KOHYCAa M OCEBOTO CEYCHMUSI.

Ne 3.B mape paguyca 26 cm Ha paccrostHuu 10 cM OT meHTpa TpoBeieHa CeKyIas
I0CKoCTh. Haiiaure miomanb ceyeHus.

YpaBHeHUs ¥ HEPABEHCTBA

1.  PemwuTh ypaBHEHUE:
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ry 47+27-20=0; 10 =107
2. PemmTbh HEPABEHCTBO:
il = 1= e e 51 -c:l
a) 77 =49 6) «* 3. B 9-3-6>0; r) 5 1)

iy
-
.

\13) _
O0beM M MUIOIAAb MOBEPXHOCTH

1. B mpaBWIbHOW 4YETHIPEXYroJibHOW TMuUpaMuae OOKOBoe pedpo obpaszyer c
MI0CKOCTEI0 ocHoBaHuA yron 45°. CTopoHa OCHOBaHWA NMUpaMMALI paBHA 6 CM.
Haiinure o0beM nmupamMubi.

2. Haiinute 00beM M ILIOMIATL MOBEPXHOCTH TEja, IMOJTYYSHHOTO TPU BpaIICHUH
NPSIMOYTOJILHOTO TPEYTroJibHUKA ¢ KaTeToM 6 cM W rumoteHy3oi 10 cM BOKpyr
OOJIBIIIETO KaTeTa.

3. Ilnomaap TOMHOW TMOBEPXHOCTH NPSIMOYTOJIBHOTO TapaUIe/ICIUIeia, B
OCHOBAHMU KOTOPOTO MPAMOYTONBHUK cO cTopoHaMu 9 cM u 6 cMm, paBHa 408 cm?.
Haiinure o0beM mapasnienenunesa.

4. Tpu 0aUHAKOBBIX METAIUIMYECKUX KyDa ¢ pebpamu 1o 4 cM CIjIaBieHbl B OAUH
ky0. Onpenenure MOJHYIO MOBEPXHOCTh ATOTO Kyda M €ro Maccy, €clid IIOTHOCTh
MeTaa pasHa 8,4 r/cM®,

5. CKOJIbKO HIAPUKOB JTUAMETPOM 2 CM MOXKHO OTJIHTh U3 METAUTMYECKOro Kyba ¢
pebpom 4 cm?

DJieMeHTbI TEOPHHU BEPOSITHOCTH

1. B xopoOke nexat 6 5610k 1 14 rpym. KakoBa BEpOSITHOCTh TOTO, UYTO B3SITHIN
Haymady OTTyJa PPYKT OKaxeTcs sI0JIOKOM?

2. B maprtum uz 23 peraneit Haxonsarcs 10 OpakoBaHHBIX. BEIHMMAIOT M3 mapTUU
Haynady aBe Aetanu. OnpenenanTh, KakoBa BEPOSTHOCTh TOTO, YTO XOTsS ObI OJTHA U3
B3SITBHIX JICTAJICH OKaKETCSI OpaKOBaHHOM.

3. U3 60 BompocoB, BXOASIINX B AK3aMCHAIIMOHHBIC OWJIETHI, CTYJACHT ITOATOTOBHII
50. KakoBa BepoOSTHOCTH TOTO, YTO B3ATHIA Haydadyy CTYACHTOM OWIIET,
coJiepKaIuii 2 BOmpoca, OyJeT COCTOSTh U3 MOJATOTOBICHHBIX UM BOTIPOCOB?

4. B smmke 5 anenbcuHOB U 4 s6moka. Haymady BeiOuparotrcs oauH 3a Apyrum 2
dpykra. KakoBa BeposiTHOCTH, uTO 00a GpyKTa — aneabCUHBI?

MareMaTH4eCKUH JUKTAHT
Tema: Teopema 0 Tpex nmepneHINKYJIAPax
1. 3akoHUUTE MPEITOKECHHUS:
a) IlepneHAuKyIIpoM, OMYIIEHHBIM M3 JaHHOW TOYKM HA JIaHHYIO TUIOCKOCTb,
Ha3bIBACTCS (0Tpe3oK,
MPOBEICHHBIN W3 JTaHHOW TOYKM K JAHHOW IIJIOCKOCTH, M JISKAIIMH Ha TPSMOM,
MEePIEHIUKYIIPHON TAaHHOMU MJIOCKOCTH).
0) OcHoBaHMEM TMEPIECHIUKYJSIpA Ha3bIBACTCS
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(Touka nmepecevyeHus NePIEeHUKYISIPA U MIIOCKOCTH).
B) Paccrossauem MEXIY IIPAMON 151 IJIOCKOCTBIO Ha3bIBACTCS
(paccrosiHue OT MPOU3BOJIBHOW TOYKM MPSMOM [0

TJIOCKOCTH).

r) HakinoHHOM, npoBeeHHOW M3 JTaHHOW TOYKM K JAHHOW IUIOCKOCTH, Ha3bIBAETCS
(oTpe3oK,

MPOBEICHHBIA W3 JAHHOW TOYKM K JAHHOM IIJIOCKOCTH, W HE SIBISIOUIUKCS

NEPHEHAUKYIISPOM).

n) OcHoBaHMEM HAKJIOHHOM Ha3bIBaeTCs
(TouKka nepecevyeHusi HAaKJIOHHOM U TIOCKOCTH).

e) IlIpoekiueill HaKJIOHHOM Ha TIUJIOCKOCTh Ha3bIBACTCS
(O0Tpe30K, COeAUHSIONINI OCHOBAaHME MEPIEHANKYIISIPAa U OCHOBAHUE HAKIOHHOMN ).
k) Teopema o0 Tpex mNepHeHAUKYISIpax:
(npsimasi, mpoBeACHHas B IUIOCKOCTH  Yepe3  OCHOBAaHME  HAKJIOHHOM
NEPNEHAUKYISPHO K €€ MPOEKIUU Ha 3Ty IUJIOCKOCTh, NEPHEHAUKYISIPHA U CaMOU
HaKJIOHHOM).

2. MoxXeT Ju HaKJIOHHAas ObITh KOpOU€ MEPHEHAMUKYJIISpa, MPOBEACHHOTO U3 TOU Ke
TOYKHU U K TOU ke MI0CKOCTU? (HeT)

3. Ecnu HaKJIOHHBIE, TPOBEAECHHBIE U3 OAHOM TOYKHM K IJIOCKOCTH PaBHBI, TO YTO
MO’KHO CKa3aTh 00 UX MPOEKIUsAX? (paBHbI)

4. Touka A He JIEKHUT B IUNIOCKOCTH ¢.. CKOJIBKO HAKJIOHHBIX 33/IaHHOW JJIMHBI
MO>KHO MPOBECTHU U3 3TON TOUKHU K JTaHHOW IUIOCKOCTU? (MHOKECTBO)

Tema: Ilpusma (MpoaoIKu MpeI0KeHHe)

1. BokoBbIE TpaHy NPU3MBI SABIIAIOTCA ... (MapajuieIorpaMMaMu).

2. BeicoTa npsiMoii mpu3MbI paBHa €€ ... (pedpy).

3. Bce BBICOTHI IPU3MBI ... (PaBHBI).

4. IIpssMOYTONBHBIN NapaJIeJenuIiel, y KOTOPOro BCE TPH U3MEPEHHUSI PABHBI, €CTh
... (ky0).

5. IleprieHIUKYIISAp, MPOBEICHHBIN U3 KaKON-HUOY b TOUKH OJTHOI'O OCHOBAHUS
MPU3MBI K TJIOCKOCTHU APYIrOro, €cTh ... (BbICOTA).

6. Eciiu GoxoBbIe pebpa nmpu3Mbl IEPICHAUKYISPHBI K OCHOBAHHSIM, TO ITPU3Ma
...(Ipsimas).

7. Ecnu GokoBBIe pebpa Mpu3Mbl HE IEPIICHAUKYIISIPHBI K OCHOBAHUSIM, TO TIPU3Ma
...(HaKJIOHHAs).

8. Eciiu B oCHOBaHMHU NMPAMON MPU3MBI JIEKUT MPABUIbHBIA MHOTOYTOJIbHUK, TO
npusMma ... (mpaBujIbHas).

9. OcHOBaHUA MPU3MBI JIEKAT B TNIOCKOCTSAX, KOTOPbBIE SBJISIIOTCS ...
(mapayneabHbIMU).

10. OTpe3ok, COeNNHSIONINMA JIBE BEPIIMHBI, HE IPUHAJICKAIINE OJJHON I'PaHU, €CTh
... (Dnaronaib).

3agaHus 1J1 CaMOCTOATEIbHOI padoThI
KonTpoabHast pabora

Hp;mue U njiockocmu, KOOpOuHa”’lbl U 6eKmopusl 6 npocmpancmee
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IlepBasi yacTb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHblL OmMeEem U3 uemvlpex
npPeod10HCeHHDIX.
1. (1 6ayn) Paciumdpyiite KpaTKyro 3anuch: a€ f5.
A) Touka @ MPUHAUICKUT IUIOCKOCTH [; b) Touka a mpuHaaiaexuT npsamoi f; B)
npsiMasi @ IPUHAJICKUT TIOCKocTH [; ') mpsiMast @ mepecekaeT MmIOCKOCTs 5.
2. (1 6amn) Ilpsmeie AB u CJ] ckpemmBarotcs. Kakoe pacnoyioxkeHue UMEIT
npsmble AC u B/[?
A) mapamienshbie; b) nepnenaukymnsipusie; B) ckpemuBatotes; [') mepecexaroTcsi.
3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), c¢(3,6,-6), B(2,4,-6) xonuHeapHbie?
A) a, B; b) ¢, B; B) a, ¢; I') korumHeapHbIX BEKTOPOB HET.
4. (1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii kKakoro oTpeska
sBisercsa Touka M(0,3,4)?
A) AB; b) BC; B) AC; T') CB.

Bropast yacth
Ilpu évinoanenuu 3a0anuit 5-10 3anumiume x00 pewieHus u nOJY4eHHbLIL OMEEm.
5. (2 ©Oamma) Yepes koHubl otpeska AB u ero cepeauny M mpoBeneHbI
napajuielibHbIe TIPsSIMbIC, MEPECEKa0IINe HEKOTOPYIO TJIIOCKOCTh B Toukax Ai, B1 u
M. Haitgute nnuny otpeska MMj, eciiu oTpe3ok AB He mepecekaer mioCKOCTh U
ecim AA1=6,8cm, BB1=7,4cMm.
6. (2 6anna) [Mpsmeie AC, AB u A/l monapHo nepneHaukysspHbl. Haliqure oTpe3ok
CH, eciu AB=5 cm, BC=13 cm, AJI=9 cMm.
7. (2 6amna) (2 6amna) Jansl BekTopsl a(-6,0,8) , B(-3,2,-6). Haitnute ckamspHoe
IPOU3BEICHHE BEKTOPOB.
8. (2 6amna) Haueprutre ky0 ABC/A1B1Ci/:. Iloctpoutrs Touky KEAB, Touky
MeJIJ1:C, orpezok PEEA1B1C;.
9. (2 6amma) Ilpm Kakux 3HAUYEHWAX 7# BEKTOp®l a (4,nm2), é(1,2,n)
NEePIEeHANKYISIPHBI?
10. (2 6amna) Odopmute nuct Oymaru A4 BepTHUKAIbHBIMHU, TOPU3OHTATBHBIMH,
HAKJIOHHBIMU JIMHUSIMU, UCTIOJIb3YSI PAa3HbIC IBETOBBIE OTTEHKH.
JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHus

OTtBer B B A B 7,1 15 -30 - -1 -

Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynxkyuu
IlepBas yacthb
Ilpu pewenuu 3ao0anuii 1-4 3anumwiume npaguibHbLLL OMEEmM U3 Yemblpex
npeo10HCeHHbIX.

1. (1 6ann) B AABC COSCZj—ZC;. Kaxkas u3 ctopoHn siBisieTcst runoteny3oit AABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) Yriom kakoil ueTBepTH siBisieTcst yroy o=410°?
A)L; B) II; B) I T) IV.
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3. (1 6ann) Kakue u3 GpyHKIMI ABISAIOTCSA YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) lepuon pynkumu y=sinx?
A)7n/2; B)2m; B)4m; I) m.
Bropasi yacth
Ilpu evinoanenuu 3ad0anuii 5-10 3anuwiume x00 peuwieHusA U NOJYYEHHBLI OMeem.

5. (2 6anna) Beruucnure: sing + CO0S %

. V2 : V2
6. (2 6ama) Haiinute 3HaueHe BbIpaXEHUS 4arccos? - 4arcsin(— 7)

@] @]

7. (2 6amna) Haitnure 3HaYeHHE BhIPAYKCHUS Ttg 13- tg 77",

1 .
8. (2 6anna) Pemute ypaBHEHHE COS X = P 3anuimuTe HauMEHbBIITNI
MOJIO)KUTENbHBIN KOPEHb YpaBHEHUS.
9. Pemnre ypasHenue Sin x - 4 sin x + 3 =0.
10. IoctpoiiTe rpaduk TpuroHoMeTpudeckon GyHkuu y=2 Sinx
JTaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHuA
OTtBer b A B b 1 21 7 /3 | m/2+2nn,

ne Z

Ilpouseoonan u nepeooodpaznas hynkyuu
IlepBas yactb
Ilpu pewenuu 3adanuii 1-4 3anumiume npasuIbHLIL Omeem U3 Yemvlpex
npeo10HCeHHbIX.
1. (1 6amn) Yemy paBHa npou3BoaHas QyHKINUH y=2X°7?
A)y'=5x;B) y'=6x; B) y'=6;T) y=6x°.
2. (1 6amn) ITo xakoit n3 GopMys1 BEITUCIISAETCS MPOU3BOIHAS YACTHOTO?
A) (utv) =u+v’; B) (uv) =u'vtuv’; B) () = ———; D)(f(g(x) = (g(x))*g (x).
3. (1 6amn) Pemure ypasuenue f'(x)=0, eciu f(x)=3x? — 6x +4. Bribepure oTBeT.
A)1;b)-1;B)4; 1) -4.
4. (1 6amn) OOmwmiA BUJ BCEX MEPBO00OPA3HBIX s f{(X)=SinX?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropas yacth
Ilpu evinoanenuu 3ad0anuii 5-10 3anuuwiume x00 peuieHUA U NOAYYEHHBLIL OMeem.

5. (2 Oamma) MarepuanbHasi TOYKAa JABUXKETCS MPSIMOJIMHEHMHO MO 3aKOHY

1
x(t) = th—i—t—lO

(rme X — pacCcTosIHUE OT TOYKH OTCYeTa B MeTpax, t — Bpems B
CCKyHJIaX, WU3MEPCHHOE C Hadvaja JBWXKEHHUs). B kakoii MoMeHT BpeMeHU (B
CEKyH/IaX) €€ CKOpPOCTh Obla paBHa 5 m/c?

6. (2 6amra) Ha pucynke m3oOpaxén rpadpuk ¢ynkumu Y =f(X) u kacarenpHas k
HEMy B TOYKe ¢ abcumccoil Xo. Halimute 3Hauenue npowmsBogHoi ¢yHKimu f(X) B
TOYKE Xo.
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7. (2 6amna) Pemure HepaBeHcTBO: X216 < 0
8. (2 6amma) Ha pucynke uzobpaxken rpadpux pyuxiun y=f(X), onpenenénnoii Ha
untepBane (—3;11). Haiigure nammenbinee 3HadeHue ¢QyHkiuu f(X)Ha oTpeske
[2;9.5].
A | u= flz)
o, 3 E gisEN
5 S | T
) 5 LA Au |
N ! A\l
\VJ i
9. (2 6amna) Ha pucynke n3o00paxeéH rpaduk HEKOTOpod (QyHKImu Y = f(x) (nBa
nayda ¢ oOmiei HadaibHOU ToukoM). [10163ysICh PUCYHKOM, BBIYUCIINUTE F(8)—F(6),

rae I (x) — OJIHA U3 MePBOOOPA3HBIX (PYHKIIUH f(x).
vA

9
[s]

1
o[ 1 7 8

10. (2 6amna) ®upme «J{u3aiiH+» BBIIEIAIOT y4acTOK 3eMid Iuiomansio 100 m2.

[IpennararoT yeThlpe yyacTka pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit

Y4acTOK OJ0OpUT IUPEKTOp GUpMBI «/lnM3aitH+»», YYUTHIBas, YTO HEOOXOIUMO

OyJZIeT MOCTaBUTh 3a00p MO TIEPUMETPY ?

JTaJI0HbI OTBETOB:

o
ot
X

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHus

OtBert r B A b 8 1,25 | (-4, -3 12 | 10x10
4)

Mmuozozpannuku u mena epauieHus
IlepBas yacThL
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Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHblL OmMeEem U3 uemvlpex
npPeod10HCeHHDIX.
1. (1 6ann) B kakux equHULIaX U3MEPSAETCS] 00beM MHOTOTPAaHHUKA?
A) B Merpax; b) B kyOmueckux Merpax; B) B kBaapaTHbix MmeTpax; [') B
JIBYTpaHHBIX Ipajycax.
2. (1 6amn) [Tnomanp MOIHON MOBEPXHOCTH MPU3MBI BHIYUCIISIETCS 110 (popMyie:
A) S=S060k + 2 Socn.; B) S60k =Poci™H; B) S = B00K + S Socx; I') SO0k =2P e *H.
3. (1 6amn) Yto sBISETCS OCEBBIM CEYEHHUEM KOHYca?
A) paBHOOeApeHHBI TpeyroiabHuk; b) paBHOOenpenHHass Tpameuus; B)
OpsIMOYTOJIbHUK; [) IpsIMOyTOJIbHAs Tpamneusi.
4. (1 Oamn) Kakas d¢urypa mnonyyaercs TMpu BpalleHUH MOPSIMOYTOJIbHOTO
TPEYroJibHUKa BOKPYT OJIHOTO U3 CBOUX KaTeTOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; [') yceuennas nupamuja.

Bropas yacth
Ilpu evinoanenuu 3ad0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMeem.
5. (2 6anna) PeObpo ocHOBaHMS MPaBUIBLHOM TPEYTroabHOM NMupamMuisl 3 M, anodema
6M. HalinuTe muomaabs O0KOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 6amna) /IBe cTropoHBI MapasiesorpaMMa OTHOCSATCA Kak 3:17, a mepuMeTp ero

pasen 40. HaiiguTe 0obllyto CTOPOHY HapaijiesiorpaMmma.
D C

L/

7. (2 Gamna) IlpAMOyroiabHHUK CO CTOPOHaAMH 8 CM M 3 CM BpaIlaeTcss BOKPYT
Oonbiiel ctopoHbl. Haiiaute o0beM, 1uiomanau OOKOBOM M MOJHOW MOBEPXHOCTEH
MOJIyY€HHOTO TeJIa.

8. (2 6amra) Haiigute 00bEM MHOrOTpaHHHMKA, M300pKEHHOTO Ha PHUCYHKE (Bce
JIBYT'PaHHbBIC YTJIbI IPSIMBIC).

- 6

9. (2 Oamma) Kimmenty HeoOxomumo, dYroObl B KOMHAaTe 00s3aTeIbHO
MPUCYTCTBOBAIM  OOBEMHBIE DJIEMEHTHI JICKOpa IWIMHAPUYISCKONH  (OPMBEI.
[Toctpouts W3 Oymarum MoOAeNb IWIMHIApPA. Pa3Mepsl aiis TOCTPOCHHsS BBHIOPATH
CaMOCTOSITETILHO, C YY€TOM TOTO, YTO COOTHOIICHHE PaJMyCa K BBICOTE IOJIKHO
ObITh 1:2.

10. (2 6amma) PaccuntaTh KOMMYECTBO 2-X KUJIOTPAMMOBBIX OAHOK KPAacKU HYKHO
KYIUTh ISl OKPAIIMBAaHUS NUJIMHIPUYECKOro cBoja nojasana. Pacxon kpacku 100 r
na 1 M2, CumtaTh =3.
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ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/laHHSA

Ot1Ber b A A A 27 17 | 72=;, | 87 - 3
48 T,
64 nt

Cmenennas, nokazameabHasn u jo2apupmuueckan Qynkuyuu
IlepBas yacth
Ilpu pewenuu 3adanuii 1-4 3anuwiume npagunbHbll OmMeem U3 uUemvlpex
nPeO10HCEHHDIX.
1. (1 6amn) Mexay KakuMu ABYMsI HATypaIbHBIMHU YUCIAMHU HAXOAUTCS YUCIIO
V19?
A)19u20;b)2u3;B)18ul19;I')3 u4.
2. (1 6amn) Ha pucynke m3obOpaxén rpaduk ¢ynkumu Buga f(x)=a*. Haiiaure
snaucnwue f(2).
VA

::ur"

fix)=a"

T
_—

ol 1 X

A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Kakas u3 pyHKIHI BO3pacTarOT HA BCE 00JaCTH ONPeICIICHHS ?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log x.

2

4. (1 6amn) Ykaxute obnacts onpenenenus pyukiuu f(x) =g 2;:73

A) (-7;1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); I') (-o0; -7), (1,5; +o0).
Bropasi yacth
Ilpu eévinoanenuu 3a0anuii 5-10 3anumiume x00 pewtenus u NOJIYYeHHbLIL OMEEN.

. 481110 448,
5. (2 6anna) Halinute 3Ha4eHHE BBIPAXKEHUS .
6. (2 6amna) CKOBKO LENBIX pEIeHHi HMeeT HepaBeHcTBo 1 <7X1<499
7. (2 6ata) Haiinure kopeHs ypaBHeHns: 1085 (4+x)=2.
8. (2 6aa)) PaccrostHue ot HaOII0OaTEIIs, HAXOAAIIEr0Cs Ha HEOOJIbIIOM BhicoTe
KHUJIOMETPOB HaJ 3eMJIEH, 10 HAOJII0aeMO UM JIMHUM TOPU30HTA BBIUYUCIISIETCS IO

bopmyne l=V2Rh , Tie R=6400 km — paauyc 3emun. C Kakoil BBICOTbI TOPU3OHT
BHJIEH Ha paccTosiHUU 48 KuioMeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.
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9. (2 6anna) B xone pacnaga paauoakTUBHOTO M30TOMA €ro Macca YMEHBIIAETCS 110

—t/T
m(t) =mgy-2
3aKOHY () 0 ' TOe Mp— HayalibHash macca u3oTomna, {— Bpewms,

Mpoleiiee oT HAa4aJIbHOTO MOMEHTa, | — mepuoj moiypacnajga. B HauanbHbIN
MOMEHT BpeMeHU Macca u3ortomna 184 mr. Ilepuon ero momypacrnaaa cocTaBisieT 7
MuH. Haitnute, yepes CKOIbKO MUHYT Macca U30Tona Oy/1eT paBHa 23 M.

10. (2 6anna) Haiinure 3Hauenue Beipaxenus logg 108 + logg 2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/laHHA

OTtBer b A A I 121 2 21 10,18 | 21 3

dnemenmot meopuu 6epoOAMHOCMEN U MAMEMAMUYECKOU CIMAMUCIMUKU
IlepBasi yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npagunbHbll OmMeem U3 uemvlpex
nPeod10HCeHHbIX
1. (1 6aym) Kakux coObITHil HE ObIBaE€T B TEOPUU BEPOSITHOCTEH ?
A) cnyuqaiinble; b) Hecnyualinbie; B) nocroBepHsie; ') HEBO3ZMOXKHBIC.
2. (1 6amn) CobwiTHE, KOTOPOE MPU BHITIOJHEHUH OMPEICICHHON COBOKYIMHOCTH
yCJIOBHH, 003aT€TLHO TPOU3OUIET - ITO:
A) cnyuaiinoe; b) HecnyuaitHoe; B) noctoBepHoe; ') HeBO3MOKHOE.
3. (1 Gamr) BepoATHOCTH CIy4aiiHOTO COOBITHSI €CTh HEOTPHUIATENIBHOE YHUCIIO,
3aKJIIOYEHHOE MEXK/1y YHCIIAMMU:
A)Oul; B)0Ou100;B)-1u 1;T)-100 u 100.
4. (1 6amn) I'pynmupoBka — 3710...
A) ymopsioueHHe €IWHUIl COBOKYIMHOCTH IO MpU3HaKy;, b) pa3OuenHue emxuHUI]
COBOKYITHOCTH Ha TPYIIBI 10 Ipu3HaKy; B) o06oOmenue enuHuYHBIX (akToB; I)
000011IeHe TMHUYHBIX PU3HAKOB.
Bropas yacth
Ilpu evinoanenuu 3ad0anuii 5-10 3anuuwiume x00 peuieHuA U NOJYYEHHBLI OMeem.
5. (2 6amma) B oduce nm3aliHEpCKOro areHTCTBa HAXOMATCSA 8 TIOCETHTENICH
AKEHCKOro mojla u 2 Myxckoro. OnpeaenuTb BEPOSTHOCTh TOrO, YTO MEPBBIM K
KOHCYJIbTAHTY OOpaTUTCSI MY>KUHMHA.
6. (2 6amra) Ha kondepenuto npuexanu 2 yuyeHsx u3 ['epmannu, 3 uz Cepobuun u 7
n3 [IBeimapun. Kaxxapiit u3 HEX fenaeT Ha KOH(EepeHIUH oauH nokiaa. ITopsmok
JOKJIAZI0B ompenensercs kepeObEBkoi. Haiimure BEpOSTHOCTH TOrO, YTO TSATHIM
OKaXKeTcsl Tokay yueHoro u3 CepOumn.
7. (2 6amna) Mama, Tumyp, Juana, Kocts u AHTOH Opocwin Kpebwii — KoMy
JIOCTAHETCS MPOEKT MO0 0POPMIICHHUIO CBaieOHOTO 3ana. HalianTe BEpOATHOCTH TOTO,
YTO MPOEKT TOYHO HE OYJIET BHIMNOJIHATH AHTOH.
8. (2 Oamma) B samuke Tpw KpacHBIX W Tpu cuHHUX (riomactepa. dDmomacTtepbl
BBITACKUBAIOT MO OYEpEeA B CiiydyailHOM mopsiake. KakoBa BepOSTHOCTH TOTO, YTO
MepBbIN pa3 cUHUI dioMacTep NOSIBUTCSI TPETHUM IO CUETY?
9. (2 6anna) Hau psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitqute moay
psna u cpeaHee apudMeTHieckoe psja.
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10. (2 Oanna) Ilpu aHanmu3e IEHOBBIX MPEANOYTCHUN KIMEHTOB AU3alHEPCKOIO
areHTCTBA TIOJIYYEHBl JaHHbBIC, MPEJCTABICHHbIE B TaOJMIIEC: JOJS KJIHEHTOB,
MpUOOpETAONINX JU3aHHEPCKUE YCIYTd OJMHAKOBOI'O HAa3HAUYEHUsS, HO Pa3IUYHON
uenbl. Hantu mony ciny4aiHOM BEMWYHHBI. X — EHbI IPOJABAEMBIX YCIIYT.

Xi 3500 |4500 |5500 |6500 | 7500 |8500
Pi 1/20 | 3/20 3/20 |8/20 |4/20 |1/20
ITaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBeT b B A A 02 {025 | 0,8 | 0,15 172; | 6500
172,75
TeMbl TBOpPUECKHUX PAdOT
1. Ponb 1 MecTO MaTreMaTUKH B COBPEMEHHOM MUDE.
2. MaremaTrka 1 MEAUIIMHA (TECHAS CBSI3b).
3. Ilpomopiuu u nponeHTh B MeaunuHe. (ITporeHTsl B HaIe KU3HH )
4. TlpumeHeHHe MaTeMaTHYECKUX METO0B B NMPOGEeCCHOHATBHON JeATeIbHOCTH

MEJIUIIMHCKUX PAOOTHUKOB.

MaremaTudeckue 3aa4i B MEIUIIMHE. (IPUMEPHI 3a/1a4 U UX PEIICHUE)

Maremarndeckue TaOIUIIBI U rpauKu B MEIUIIIHE

CecTpHuHCKOE JI€10 U MHOXKECTBA YHCEIL.

MenunrHa 1 koMOrHatopuka. (MenuirHa U TeOpUsi BEPOSITHOCTH. )

MenunvHa wu reomeTpus. (MeaurnubHa U IUIaHUMETpHUsS. MeauinuHa U

CTepeOMETpHSL.)

10.Teopus rpad B MeIUITHHE.

11.13 ucropun MaTeMaTUKH U MEIULIUHEL.

12.Beriuucnenne  auddepennuana.  Ilpumoxkenune — auddepennuana K
PUOJIMKCHHBIM BBIYMCIICHUSAM 3HAYCHUN (DYHKITHN.

13.[IpuMeHEeHNE OMPENEICHHOr0 MHTErpaja K BBIYUCICHHUIO  Pa3IMYHBIX
BEJINYMH.

14. Tudpdepennnanbaple  ypaBHEHHS HW WX IPUMCHCHHE B MEIUIIMHCKOMN
IIPaKTHKE.

15.1lpumeHeHre CTaTUCTUYECKUX METOJIOB B COIMAJbHO-TUTUCHUYECKUX U
MEINKO-OMOTOTHIECKUX HUCCIICIOBAaHUSX.

16.[IpakTyeckoe  NMPUMEHEHHWE  CTATUCTHYCCKUX  IIOKa3aTelaed  OICHKH
JNESTEIBHOCTA JJIsl  BBIYMCJICHUSI TOKa3aTeJied 3J0pOBbSl HACEJCHHUS |
nesrensHoctu JIITY (DOAII).

17.AHanmu3 CTaTUCTHYCCKUX MOKa3aTeIeH OIEHKHU JEeSITSIPHOCTH TOJIUKIMHUKHA U
cTalMoHapa.

18.'a3000MeH B sierkux. JKu3HEHHAs €MKOCTh JierkuX. [lokazaTenu cepaedHou
NEeATENbHOCTH.

19.01meHKa MPOMOPIMOHATIBHOCTH pa3BUTHS peOeHKa (pacdeT mpuOaBKU pOCTa,
MAcCChl, TUTaHUS J€TeH, aHTPOTIOMETPUUECKUE UHIEKCHI).

20.CannTapHas (MEeIMIIMHCKAs) CTATUCTHKA — OTPACb CTATHCTHYCCKUM HAYKH.

21.Tlepenchy HACENCHMS.

© 0N oo
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22.HatmoHanbHBIN OPOEKT «30POBBEY.

23.Jlemorpaduueckasi cutyaus B CTpaHe U MUpE.

24 Vicnonb3oBaHWe  MaTeMaTUKH B MpOGECCHOHANBHOW  JIESTEIbHOCTH
MEIUIIMHCKUX PAOOTHUKOB CPETHETO 3BEHA.

25.MaremaTnyeckasi CTaTUCTUKA U €€ POJIb B MEJIUIIMHE U 3]IpaBOOXPAHECHUH.

26.1Ipumepsl  GYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX IIpoleccax u
SIBJICHUSIX.

Tembl HHAMBUAYAJIbHBIX IPOEKTOB
BeICTpEI cueT 6e3 KalbKyIsITopa.
["anepest YMCIIOBBIX TUKOBHUHOK.
JKupast mpupoia ¥ CHMMETPHSL.
3amaun Ha kieTdyaton Oymare. @opmyna [uka.
3HaKOMOE M HE3HAKOMOE Marndeckoe aucio [1u.
HccnenoBanne MaTeMaTHYECKUX CITIOCOOHOCTEH.
KoponeBa matematuku
KpacuBblie u ObICTpBIC CITOCOOBI BBIUMCICHUH
. KpunrorpaMMbl — TalfHOTIMCH MPOIILIOTO, HACTOSIIIETO M OYIyIIero.
10.JIoBKHi1 TUPKYITH
11.MaTtemaTuka B MOeH Oymyiei nmpodeccumu.
12.CoxpariieHHoe AejeHue ¢ TOMOIIbI0 cxeMbl ['opHepa.
13.Yucna I[Iudaropa u kpacora mupa.
14.51tn yauBUTENIbHBIC KBATCPHUOHBI.
15.Ky6uk PyOuka — ruMHacTHKa yMma.
16.MaremaTuku U MaTeMaTHKa B roAbl Bennkoit OteuecTBEHHONW BOWHBI.
17.JIconapio Duep u ero JOCTHKCHHUS B MaTEMAaTHUKE.
18.TIpumenenue anrroputMa EBkimaa.
19.0cHOBHBIE METOJIBI PEIICHUS TPUTOHOMETPHUECCKUX YPaBHEHUH.
20. TpuroHoMeTpHs B OKpYKaloIlleM HaC MUPE U )KU3HH YeIOBEKa.
21.Teopus rpadoB u ¢€ MPUMCHEHHE.
22.11po1ieHTHI B HAIICH JKH3HH.
23.VIppanoHabHBIC YHCIA.
24.006paTHBIC TPUTOHOMETPUYCCKUE (PYHKITUH.
25.I'paduku TPUTOHOMETPHUUYECKUX (PYHKIIMIA: CEKaHC, KOCEKaHC.
26.I'paduku GyHKIUH, COACPKAMMUX MOIYIb.
27 .TlonsspHbIe KOOPAMHATHI HA TUIOCKOCTH.
28.3BE319aThIc MHOTOTPAHHUKH.
29.MareMaTnka B My3bIKe.
30.Opuramu + reoMeTpusi = OpUraMeTpusi.
31.JTroOuMBIil TOPOJ B YKCIIax U 3a7a4ax.
32.T'eometpus JloGaueBckoro.
33.Codusmbl 1 TapaT0KCHI.
34.MaTteMaTH4eCKHe TOJTOBOJIOMKH.
35.Cnoco06w1 okaszarenbcTBa Teopemsl [Iudaropa.
36.DpakTaabl: TEOMETPHS KPACOTHI.

CoNoaR~LDE
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PN E

6.
7.
8.
9.

37.Kpyru Diinepa.
38.KoMIuiekcHbIe unciia U UX TPUMEHECHHUE.
39.3aranku nenTsl MEOuyca.
40. ApxuMeI0BHBI TENA.
41.Marudeckuil KBaJipaT — Marusi Wiu Hayka?
42.J]InopaHTOBEI ypaBHEHUS.
43.Meton =~ MaTeMaTHYeCKOM  WMHAYKUUMU  KaKk  3(QQPEeKTUBHBIN
JTI0OKa3aTeIbCTBA
TUTIOTE3.
44 Tluknoua - 3arajka MaTeMaTUKH U TIPUPO/IBI.
45.CuMMeTpusi B MAaTEMaTHKE U apXUTEKTYpeE.
46.3ameyaTenbHbIC KPUBBIC.
47.TlapagoKchl TEOpUU MHOXKECTB.
48.Marematrueckasi JIOTHKa — SI3bIK MaTEMAaTHKH.
49.TIpyuMeHEHHE CIIOKHBIX IMPOIEHTOB B YKOHOMHYECKUX pacyeTax.
50.TTapannensHoe TPOCKTUPOBAHHKE.
51.TIpaBHUIIbHBIC ¥ MOTYNPABHIBHBIC MHOTOTPAHHUKH.
52.KoHnueckue CeUeHUs U UX IPUMCHCHHE B TCXHHUKE.
53.I'pacduueckoe perieHrne ypaBHEHUN U HEPABEHCTB
54.CucteMbl CUHCIICHUS HAPOJ0B MHpA.
55.CucTeMbl Mep JIUH Pa3IMIHbIX CTpPaH.
56.CucremMbl Mep IUIOMIAACH Pa3TUIHBIX CTPaH.
57.CucreMbl Mep 00bEMOB Pa3IMIHBIX CTPAH.
58.CrapuHHbIe MepHI JUIUH, IUIOIaAel 1 00beMoB B Poccuu.
59.Pycckue Mepbl JIMHBI B TIOCJIIOBHUIAX M TIOTOBOPKAX.
60.Pycckue Mepsl IUIOIIA/ICH B IIOCIOBHIIAX U IIOTOBOPKaX.
61.Pycckue Mepsl 00bEMOB B IOCIIOBHUIIAX U IIOTOBOPKAX.
62.]lecHe)XKHBIC eUHUIIBI U pa3MEHHAs Bajl0Ta CTPaH MHUpa.

63.Tpoiickas cucrema Mep ISl AParoleHHBIX KaMHEH: Kapat, IpaH, YHIIHS.

MECTO[

64.TIpuctaBku cucteMbl C1 1 MHOKUTENH JIsI KPATHBIX U JIOJIBHBIX €TUHHII.

2.3. TunoBbie BONPOCHI K IK3aMeHY
Cdopmynupyiite Teopemy [ludaropa.
[lepeuncnute ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnute criocoOBI 3a1aHMsI TNIOCKOCTH.

[Ipogomkure Teopemy: «Ecnum oaHa wH3 JBYX MNAapaJUICNIBHBIX MPSMBIX
MEPIEHANKYJIAPHA TIIOCKOCTH, TO...)».
5. Ilpomomxure teopemy: «Eciu nBe mnapajuieiabHblE IJIOCKOCTH MEPECEKarOTCs
TPETHEU, TO...».

Cdopmynupyiite onpeneneHne AByrpaHHOTO yria.

Packpolite noHsiTHE «Yron MEXIy MPSIMBIMI.

[TepeuncnuTe B3aUMHOE PACIIONOKEHNUE ABYX NPSIMBIX B IPOCTPAHCTBE
Kakue npsimpie Ha3bIBAOTCS MapalIeIbHBIMUA B IPOCTPAHCTBE?

10. Kakwue mpsiMble Ha3bIBAIOTCS CKPEIIMBAIONITUMUCS B IIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCS MEPIEHIUKYIISIPHBIMU B TPOCTPAHCTBE ?
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34,

IIepeuncnure B3aUMHOE PACIIOI0KEHHUE IPAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.
Packpoiite noHATHE «YroJI MEXIY IPSMOU U IIJIOCKOCTBION.

Packpoiite noHsATHE «I1apAILIEIBHOCTD NPSIMOU U TUIOCKOCTH.

Packpoiite noHATHE «IIEPIEHAUKYIAPHOCTD IPAMOU U IIIIOCKOCTH.
IIepeunciTe B3aUMHOE PACIIOI0KEHHUE ABYX IUIOCKOCTEMN B IIPOCTPAHCTBE.
Packpoiite NOHATHE «YroJl MEXAY IIJIOCKOCTAMU.

Packporite nonsATHE «I1apajuieIbHOCTD INIOCKOCTEN.

Packporite noHsATHE «IIEPIIEHIUKYIAPHOCTD IIJIOCKOCTEN.

Kak HaiiTh paccTOssHME OT TOYKH 10 IPSAMON?

Kak HaiiTh paccTosHUE MEXTY NPAMBIMU?

Kak HaiiTh paccTosHNE MEXIY IIOCKOCTIMU?

IIponomxure onpenenenue: «llepneHauKyisap — 3To...».

IIponomxure onpenenenue: «HakiionHas — 310...».

IIponomxure onpenenenue: «lIpoekuus HAKIOHHON — JTO...».
[Iepeunciure cBOKMCTBA NApPaIIICIBHOIO TPOCKTUPOBAHMUS.

N3 dero cocTout npsAMoyroJibHasi CucTeMa KOOPJAWHAT B IPOCTPAHCTBE?
Ecau Touka NEeXHUT B TUIOCKOCTH XV, KaKas KOOpJMHATA Y HEe HyJeBas?
[IpuBenute npuMep KOOPAWHAT TOYKUA A, KOTOPAsl JIEKUT HA OCH Z.
Packporite noHsiTHE «BEKTOPY.

Kakune BEKTOpBI Ha3bIBAKOTCS KOJIJIMHEAPHBIMHU?

Kaxkue BeKTOpBI Ha3bIBAKOTCS NEPIEHAUKYIIIPHBIMU?

Yemy paBeH yroJs B OJUH pajanuaH?

B kakux ueTBepTsIX TPUTOHOMETPUUECKOIO Kpyra (QyHKUUS y=SinX HNPUHUMAET

TIOJIOKUTEIbHBIC 3HAUCHUS ?

35.

B xakux 4eTBepTSIX TPUTOHOMETPUYECKOTO Kpyra QYHKIHS y= COSX MPUHUMAET

OTPHULATCIIBHBIC 3HAYCHUS ?

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

[Iponomxkure onpenenenne: «CUHYC OCTPOTO yria — 3TO...».
[Iponomxkure onpenenenue: «Kocunyc ocTporo yria — 310...».
[Ipomomxkure onpenenenue: « TaHT€HC OCTPOTO YIia — 3TO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.

Yemy paBHO npousBenenue tgx*ctgx?

Yemy paBeH Sin(2x)? ChopmymupyiTe MpaBUIO BEIYHCICHHUS.

Yemy pasen €0S(2x)? Chopmynupyiite MpaBUiIO BHIYUCICHHUS.
[lepeuncnute TpuroHOMeTprudecKrue QYHKIINHU, YKAKATE UX TTEPHUOIBI.
Yemy paBeH nepuoa GyHakunun y=cos(4x)?

eMy paBeH mnepuol GyHKuu y=cos(x/4)?

Omnpenenute 001acTh 3HaYCHUS QYHKIIUHA Y=3C0S(5X)?

[lepeuncnute criocoOBI perIeHNs] TPUTOHOMETPUUYECKUX YPABHEHHI.
Packporite anroputm pemieHuss OTHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHHUU

IICPBOI'O IMOpsAAKaA.

49.

Packpoiite anroputm pemieHuss OTHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHHU

BTOPOI'O IIOpAAKA.

50.
51.
52.

[Iponomxure onpenenenue: «IIponsBognas — 3T1o...».
Packporite reomeTpuyecKuid CMbICI TPOU3BOIHOM.
Packpoiite ¢puzndeckuii CMbICI MPOU3BOIHOM.
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53. Ilepeuncnure npaBuiia BEIYUCICHUS TPOU3BOTHBIX.

54. Uemy paBHa pOU3BOIHAS CTENEHHON DyHKIIUN?

55. UeMy paBHa MPOU3BOIHASI IPOU3BEICHUS ?

56. Yemy paBHa NpOU3BOIHAS YACTHOTO?

57. UeMy paBHa IPOU3BOJIHASI CIOXKHOU (HYHKIIUU?

58. ChopmynupyiiTe npu3HaK BO3pacTaHus (PyHKIIUH.

59. Chopmynupyiite npusHaK yObIBaHUS QYHKIUU.

60. ChopmynupyiiTe mpu3HaK TOYKA MaKCUMyMa (YHKIIHH.

61. Chopmynupyiite Nnpu3HAK TOUKHM MUHUMYMa (PYHKIIUH.

62. CoctaBpTe aNrOpUTM pEIICHUS 3aJad Ha HAXOXKICHUS HAWOONBIIET0 U
HauMEHBIIETO 3HaYeHus1 QYHKIINHU Ha OTpe3Ke?

63. CocTaBbTe airopuT™M HCCIEAOBAHUS U TOCTpOeHUs rpaduka QYHKIHH C
ITOMOILBIO TTPOU3BOTHOM.

64. [Iponomkute onpenencuue: «Dynkius F(X) HazpiBaeTcs ...».

65. PackpoiiTe reoMeTpuIeCKHii CMBICIT OTIPECIEHHOTO HHTETpaIa.

66. [Iponomxkute onpenenenne: «Kpuponunennas Tpanenust — 3TO...».

67. Chopmynupyiite hopmyny Herorona-JleiiOuuia.

68. B uem 3axirouaercst OOIIMI BUI BCEX MEPBOOOPA3HBIX?

69. IlepeuncnuTe nMpaBuIa BEIYUCICHUS HHTETPAJIOB.

70. TIponmoikuTe onpenencHne: «K MHOTOTpaHHUK — 3TO...».

71. Ilponomxute onpeaenenue: «[Ipuzma — 3to...».

72. Ilpogomxute onpeaenenue: «[IpsMoyronbHbIN napaienenunen — 3T0. .. ».

73. Ilpogomxute onpeaenenne: «Ky6 —31o...».

74. Tlponomxkute onpenenenue: «l[lupamuaga —31o...».

75. ChopmynupyiiTe CBOMCTBO O MPOTUBOJICKAIIUX IPAHSIX MMapaieJenunesaa.

76. ChopmynupyiTe CBOMCTBO O JUAroHAIAX MapaijieenuIea.

77. ChopmynupyiTe CBOMCTBO O JWAroHAJIM H  JIMHEWHBIX  pa3Mepax
IPSIMOYTOJILHOTO TapaJljIeJIeTUIIe 1A,

78. Kakas mpu3Ma Ha3pIBaeTCs PSMO ?

79. Kakas mpu3Ma Ha3bIBaeTCs MPABUITBLHOM ?

80. PackpoiiTe moHITHE «ITpaBUIbHAS TUPAMUIAY.

81. Yro Takoe anmodema mpaBUIbHON TUPAMHUIBI?

82. B ueM oTnMuyue TOJHON TOBEPXHOCTH NPU3MBI OT TIOJHON TOBEPXHOCTH
MUPaMUIbI?

83. ChopmynupyiiTe TeopeMy O BBIYUCICHHUH OOKOBOW TIOBEPXHOCTH MPSMOMN
MIPU3MBI.

84. ChopmynupyiiTe T€OpeMy O BBIYHCICHUUA OOKOBOW MOBEPXHOCTH MPABUIBHOM
MUPAMUJIBL.

85. HazoBute mpemmersl u3 Bamiei mpodeCCHOHATBHOW AESITEIHOCTH, KOTOPHIC
UMEIOT (POPMBI MHOTOTPAaHHUKOB.

86. [Ipomomxkure onpenenenue: «umuuap — 3T0...».

87. IIpomomxkute onpenenenne: «KoHyc — 3710...».

88. [Ipomomkute onpenencHue: «Y CEYeHHBIN KOHYC — 3TO. ...

89. Ilponomxkure onpeaenenue: «llap — 3to...».

90. Yro stBAsIETCS BHICOTOM YCEUEHHOTO KOHYyca?
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91. Yro aBisieTcs OCEBBIM CEUCHHEM IIUIMHAPA, KOHYCa, YCEUEHHOr0 KOHYca, Iapa?
92. llepeuucnute eIUMHULIBI U3MEPEHUS TIIOIAU, 00bEMA.

93. YUeMy paBHO OTHOUIEHME IUIOMIAJEH IOBEPXHOCTEH TMOAOOHBIX (UIYpD B
IIPOCTPAHCTBE?

94. Yemy paBHO OTHOIIEHUE 00HEMOB MOAOOHBIX GUTYP B IPOCTPAHCTBE?

95. HazoBure mnpeameTsl U3 Balled NPOPECCUOHAIBHOU NEATEIbHOCTH, KOTOPBIE
UMEIOT (POPMBI TEJT BPAIICHUS.

96. ChopmynupyiiTe onpenesieHre CTeNeHHON (PYHKITUU.

97. Ilepeuncnute CBOICTBA CTENEHHOU (PYHKIIUU

98. ChopmynupyiiTe onpenesieHre MoKa3aTeabHON QYHKIIUH.

99. IlepeuncnuTe cBOICTBA MOKA3aTENbHON (QYyHKINU

100. Cdopmynupyiite onpeaenenue JorapupMuueckon GyHKIMH.

101. Tlepeuucnure cBoiicTBa JorapupMUuecKord QPyHKIINH.

102. Tlpomomxute onpenenenue: «Jlorapudm —3t1o...».

103. Yewmy paBeH sorapudm npou3BeacHus?

104. UYemy paBeH jorapudm 4acTHOro?

105. TIlpuBenure mnpuMepsl JorapupmMuueckol coupaid B TpUpPOAE U B
OKpY’KaroIIeM MUpe.

106. Ha yto HeoOXoaumMo OOpaTUTh BHUMAHUE MPU PEUICHUH UPPAIMOHATBLHOTO
ypaBHEHUS Y€THOU CcTereHN?

107. UYemy paBeH KOpeHb YETHOM CTENEHH W3 OoTpulareiabHoro uucia? IlpuBenure
pumep.

108. Uemy paBeH KOpeHb HEYETHOW CTENEHW U3 OTPUILIATEILHOTO 4wucia?
[TpuBeaute npumep.

109. Ha 4ro crouT OOpaTUTh BHUMAHHE IPU pEHICHUU JIOTAPU(PMHUUECKUX U
UPpaAlMOHAIBHBIX, TPOOHO-PAIMOHATILHBIX YPAaBHEHUI  HEPABEHCTB?

110. B uewm 3akimrodaeTcs rpaduUeCKuii Crioco0 perieHus ypaBHCHHM.

111. IIpomomxute ompenenenue: «CiydailHOEe cOObITHE — 23TO...». [IpuBemute
puMep.

112. TlpuBenurte mpuMep JTOCTOBEPHOTO COOBITHS.

113. TlpuBenure mpuMep HEBO3MOKHOT'O COOBITHS.

114. Tlpomomxwute onpeneneHue: «BeposTHOCTh CilydaliHOTO COOBITUS — ATO...».
115. Cdopmynupyiite mpaBUiIO HAXOXKIEHUS CI0KEHUS BEPOSTHOCTEH.

116. CdopmynupyiiTe mpaBUiIO YMHOKECHHS BEPOSITHOCTEH.

117. Kak Haiitu cpeaHee apudMeTrHueckoe YMCI0BOro psija?

118. Kak HaifTn MeauaHy YHCIIOBOTO psija?

119. Kak BBIYHCISIETCS pa3Max YUCIOBOTO psia?

120. Jlns yero Hy»XHBI quarpammbl, Tpaduku? [lepeancnute BUIABI TUarpaMm.

121. TlpuBenurte mpuMephl TPOSBICHUS 3aKOHA OOJBIIMX YUCENT B MPUPOTHBIX
SIBIICHUSX.

122. TlpuBenute mpuMeEpHl MPOSBICHHS 3aKOHA OOJIBITUX YUCET B OOIIECTBEHHBIX
SIBIICHUSX.

123. UYto m3yuaet crarucTuka’?

124. Tlpomomxwute onpenenenue: «CoueTanue — 3TO...».

125. Tlpomomxwute onpenenenue: «Pa3menienne — 3To...».

24



126. TIlponmomxure onpenenenue: «IlepectaHoBKU — 3TO...».

JK3aMeHALMOHHbIE 32/IaHUS 110 MaTeMaTHKe
Oo0si3aTesIbHAS YaCTh
Ilpu BbInOJHeHUM 3agaHui 1-12 3anuiuTe XO04 PpelIeHUs W NMOJYYEeHHBIH
OTBeT.
1. (I 6ann) Beraucnure: 2sin(m/6)+2cos(n/3)

2. (1 6ann) Ha pucyHKe *XUPHBIMH TOYKaAMHU

un
=]

m s

IMIOKa3aHO CYTOYHOC KOJHUMYCCTBO OCAJKOB,

BbINIAJABIIUX B Dnucte ¢ 7 mo 18 nmexabps

moonx
=
|

2001 roma. Ilo ropu3oHTaNIM YKa3bIBaKOTCS
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quciia MeciAla, o0 BCPTUKAIIN — KOJINUYCCTBO
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O0CaKOB, BbIIIABIINX B COOTBCTCTBYIOH_[I/II\/JI

N

JeHb, B MuWUIMMeTpax. Jljsg HariasaHOCTH
KUPHBIE TOYKH HA PHUCYHKE COCIMHEHBI
nuHuen. OnpenenuTe Mo PUCYHKY, CKOJIBKO JHEH BbINagano 6osiee 2 MILIUMETPOB
0CaJKoOB?

3. (I 6ann) CTOUMOCTH YCIIyT YacTHOTO au3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOWJIM YCIyTY Au3aiiHepa J0 MOJA0POKaHMUs, €CIIU ToCie KIUMEHT 3ariaTl
55000py6?

4. (1 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM U 4 ¢ BuiHeH. FOms
HayraJ BRIOUpAEeT OJMH MUPOKOK. HaliiuTe BEpOATHOCTH TOTO, YTO OH OKAXETCS C
BUILIHEN.

5. (1 6ann) Hatiqute 3Hauenue Beipaxkenus 109,22 + log, 32

7—6x=7.
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6. (I 6bann) Halimure KOpeHb ypaBHEHUS
7. (1 6ann) Pemmre HepaBeHCTBO 2*"° > 64. B 0TBET 3anMIINTE HaMMEHBIIEE

IIOJIOKUTCIIBHOC YUCJIO.
x+2

1
3x-2 4

8. (I 6ann) Haiinure KOpeHb ypaBHEHUS
9. (1 6ann) Haiimute mpon3BOAHYIO PYHKIIMHU B Touke X=0:y = % x* —6x° +7x-1

10. (I 6ann) Kactprons, odopmiieHHas O WHIWBHIYATbHOMY 3aKa3y, HWMeeT
dopmy mmmHApa. Beicora kactpromu 35 cM, auameTp ocHoBaHms 20 cM.

Paccuuraiite BMECTUMOCTBH JAHHOU MOCY/IbI, JICJICHHYIO HA 7.
11. (1 6ann) Haiinute tuiomanb GUrypsl, M300paKeHHON HA PUCYHKE

AT
| \
4 \

12. (1 6ann) Teno nBuxerca no 3akoHy S(t)=3t>+5t (M) HaiiTu ckopocTh Tena
yepes 1¢ nmocie Havana JBUKCHUS.

JdonojiHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanuii 13-16 3anuwiume Xx00 pewieHus u NOJYUEHHLLI
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omeem
13. (3 6anna) BeruucauTe MI0IMaab y4acTKa CTOJIA, OTBEICHHOIO Ui MPE3CHTALUN
pabot au3aiinepa Bacunus, mepuMeTp KOTOPOro OrPaHUYMBAIOT IMHUHU y=X2-2X-2 1
y=-X*+2. Boimonnure yeprex. OTBET JaliTe B KBaAPATHEIX METPAX.

14. (3 6anna) Pemnte ypaBHeHue sin®X - 25inx=0. B OTBEeT 3amumIuTe KOJIUYECTBO
peILICHHIA, TPUHAJICKAIINUX TPOMEXKYTKY [0; 47.]

15. (3 6anna) Haiimute 00beM MHOTOTPaHHUKA, H300paKCHHOTO HA PUCYHKE (BCE
JIBYTPAHHbIE YTIIbI TIPSIMBIC).

2

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBBIA JMU3alHEDP BBIMOJIHSACT HA 5 YacoB
obicTpee, yeM BTOpoi. CKOIBKO OTKPBITOK 3a Yac M3TrOTABIMBACT MEPBBIA TU3aifHED,
€CJIM W3BECTHO, YTO OH 3a Yac MOXET MPUTOTOBUTh HA 5 OTKPHITOK OOJBIIE
BTOPOTO?

ITAJIOHBI OTBETOB:

Homep |12 3 | 4 |56 |78 |9] 10 11|12 13|14 |15|16
3agaHus

OrtBer 21350 1(025(6|-]1|-|7|300/|15(11|9 |5 |6 |13
TBIC 7 10

3aganusi BXOAHOT0 KOHTPOJISA
Oo0si3aTesIbHAA YaCTh

Ilpu pewenuu 3aoanuii 1-4 3anumwume npasuibHLIL OMmMEem U3 Uemblpex
npPeo10HCeHHbIX:
1. (1 6amn) Packpoiite GopMyTy COKpaIleHHOTO YMHOKeHUs a2-h?:
A) a%-2ab+b? B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Tnomanp TpeyrojJbHUKA BRIYUCIIETCS IO GopMyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*h; I') S=(a*b)/3.

10 5

—  =?
3. (1 6am1) Kakoe U3 cleylomux qnce 3aKIodeHo Mex 1y unciamu 17 u 8
A)0.,4;5)0,5;B)0,6; 1) 0,7

4. (1 6amn) Jansl rpadukn Gynknuii. Kakas popmyna coorBeTcTBYyeT rpaduky 3):
2) 3)

[ yA VA

1) Eap . I
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Ilpu evinoanenuu 3ad0anuii 5-8 3anuuiume x00 peuwieHus U NOJaY4eHHbLI Omeem.

I 11
5. (2 6anna) Beruncnure: 2 9
6. (2 6amna) Pemure ypasaenue X2-7x+10=0. Ecnu ypaBHeHHE UMeEET 00JIee 0JHOTO
KOPHSI, B OTBET 3aIMIIINTEC MCHBITUN U3 KOPHEH.
7. (2 G6amna) Ins pemonTta TpeOyetrcss 57 pynoHoB o0oeB. Kakoe HaumeHbIlee
KOJIMYECTBO TMa4YeK 0OOWHOTO Kiies HY)KHO JIJII TAaKOTO PEMOHTa, eclii 1 mavka Kies
paccuMTaHa Ha 5 pyJIOHOB?
8. (2 6amra) Breicora BH mapamrenorpamma ABCD nenut ero cropony AD Ha
otpe3ku AH=2 u HD =32. Jluaronans napauienorpamma BD paBna 40. Halinure
IUIoIIa/1b MapajuieorpaMmma.

JdonoHuTe1bHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peUIeHUA U
nOYyYeHHbLII OMmeEem.
9. (3 Gamna) PrIO0NOB MPOIUIBIT Ha JIOAKE OT MPUCTAHM HEKOTOPOE PACCTOSTHHUE
BBEPX MO TEUYCHUIO PEKH, 3aTEM OpOCHI SKOph, 2 4aca JIOBUJI PbIOYy U BEPHYJICS
oOpaTHO yepe3 5 yacoB OT Hayaya myTemecTBus. Ha kakoe paccTossHHE OT IPUCTaHH
OH OTIUTBUI, €CIIM CKOPOCTh TEUEHHUS PEeKU paBHA 2 KM/4, a COOCTBEHHAs] CKOPOCTh
JIOAKH 6 KM/4?
JTaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHuA
OtBerT b b B A 2,7 2 12 816 8

Py0exHblii KOHTPOJIb
IlepBasi yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuNbHLIIL OmMEem U3 Yemublpex
npeo10HCeHHbIX.
1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET cepelrHa OTpe3Ka
AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
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2. (1 6amn) Ilpsmeie AB u C]J] napamnenbhble. Kakoe pacmnofioxkeHue HUMEIOT
npsmble AC u B/[?

A) napannensnele; b) nepnenaukynapuele; B) ckpemuBatores; ') nepecekarorcs.

3. (1 6ann) Kakue u3 QyHKUMii SIBISIIOTCA YETHBIMU ?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amr) Ha pucynke uzobpaxen rpaduk npousBogHoit ¢pyukiuu y=f(x). Ilpu
KaKoOM 3Ha4eHUHU X (QDYHKIIMS NPUHUMAET CBOE HAMOOJIbIIee 3HAYCHUE HAa OTpe3Ke [-
4;-2]7?

N y=f1)

=Y

7ol 1

A)0,5;b)-4;B)-5;T) 1.
Bropasi yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anumwiume x00 pewieHus u nOJIY4eHHbLIL OMEEM.
5. (2 o6amma) Yepe3 koHmbl oTpeska AB u ero cepennny M mnpoBeacHBI
napajuiesibHbIe TPsSMbIC, MEPECEKAIIINE HEKOTOPYIO IUIOCKOCTh B TOukax Ai, B1 u
M. Haitgute nnuny otpeska MM1, ecinu oTpe3ok AB He mepecekaeT MmioCKOCTh U
ecita AA1=6 cMm, BB1=4 cm.
6. (2 6anna) Jlansel Touku A(6,7,8) , B(8,2,6). Halinure nimuny Bektopa AB.

T

7. (2 6anna) Haiinure 8 (a + E) " ecmm € =0,5.

8. (2 6amna) MartepuanbpHas TOUYKAa IBMKETCS MPSIMOJMHEHHO 1o 3akoHy X(t)=t?-
13t+23 (rme X — paccTosHHE OT TOYKH OTCUeTa B METpax, { — BpeMs B CEKYHIaX,
U3MEPEHHOE C Hauajia JABWKEHMs). B kakoil MOMEHT BpeMeHHU (B CEKyHIax) ee
CKOpOCTh ObliIa paBHA 3 M/c?

9. (2 6anna) Jana ¢pyukius f(x)= 3x?+1. Uemy pasna F(1)?

10. (2 6amrma) Pemure ypaBHeHHe COSX=1. B oTBeT 3amumure HaUMEHBITUI
HEOTPULIATEIBHBIA KOPEHb.

JTaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHus

OtBer A r b b 5 V33 | -2 8 2 0

3. Kpurepun oueHKH pe3yabTATOB 00y4eHM sl

Kpurtepun onieHKu KOMIBIOTEPHOI0 TECTUPOBAHUS:

[Ipn npoBeneHUM TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH B BHJIE€ TECTHUPOBAHUSA
KOJIMYECTBO BOMPOCOB i cTryaeHTa - 30. Bompochkl 1Jisi CTYJI€HTOB BBIIAIOTCA
CAydyailHBIM  00pa3oM, IIOATOMY OJHOBPEMEHHO CTYJEHTHI OTBEYAIOT Ha
pa3sHoOOpa3HpIe MO YPOBHIO CJOKHOCTH TECTOBBIC 3aJaHMsS CIEAYIOIIETro THIIA:
BBHIOOP OJHOTO MPABUIBHOIO OTBETA; BHIOOP HECKOJBKHMX MPAaBUIIBHBIX OTBETOB. Ha
BBITIOJTHEHUE 3aaHuid oTBoAUTCS 40 MUHYT.
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3HaHMS CTYJEHTOB OLIEHUBAIOTCA 110 MATHOAIIBHON CHCTEME.

KonnuecTBo mpaBUILHBIX OTBETOB:

85-100% - oTimuHoO,

70-84% - xoporuo,

50-69% - ynoBneTBOPUTEILHO,

0-49% - HeyOBIETBOPUTEIHHO.

Kpurtepuu oneHnBaHus NPAKTHYECKHUX pPaldoT:

[Ipu moAaroToBKe K MPAKTUYECKOM paboOTe PEKOMEHIYETCS MCIOJb30BaTh
KOHCIEKTHI JIEKIIUH, Yy4eOHO-METOAMYECKOe U HWH(POPMAIIMOHHOE OO0ecleueHne
nucuuiuiiebl.  Kaknoe 3amaHue NpakTUYeCKOW padoThl OIEHUBACTCS MO TSATU
OanbHOM MIKaJe:

OlnieHKa «OTJIMYHO» BBICTABIIACTCS TMPHU COONIOACHUU CIIEIYIOUIUX YCIOBHM:
CTYJICHT BBITMIOJIHSET MPAKTUYECKUE 3a7a4ydl B TMOJTHOM OOBEME, OTBEYAaeT Ha BCE
MOCTaBJICHHbIE B TMPAKTHMUYECKOW 3ajaue BOIMPOCHI, BBHITIONHIET BCE 3aJaHUs
MIPAKTUYECKOMN 3aJ]a4uH.

OlleHKa «XOpPOIIO» BBICTABISACTCS IO CICAYIOIIUM KPUTEPUSM: CTYACHT
JOMyCKaeT B PEIICHUU TMPAKTUYECKOM 3aJaud HE3HAUYUTENIbHBbIE HETOYHOCTH;
PaBUIILHO TPUMEHEHBI TCOPETUUYECKHUE 3HAHUS.

O1eHKa «yJI0OBJIETBOPUTEIBHO)» BBICTABIISCTCS 1O CICAYIOIIUM  KPUTCPUSIM:
JOTYCKaeT B PEIICHUM MPAKTHYECKOW 3ajlaud 3HAYMUTEIbHbIE HETOYHOCTH, B TOM
YHUCJI€ HETOYHO TPUMEHEHBI TEOPETUYECKHUE 3HAHUS.

OueHka «HEYJIOBIETBOPUTEIBHO» BBICTABISETCA MO CICAYIOLIUM KPUTEPUSIM:
CTyIEHT HE BBINOJHIET 3aJaHHusl NPAKTUYECKOW 3aJayd, OTBETHI COJEpHKaT
CYIIIECTBEHHBIE OIINOKH.

KpuTepun ouieHKH NPOMeKYTOYHOM aTTECTALUM:

[Ipy mnpoBeaeHHM MPOMEKYTOUHOM AaTTECTAMH BOMPOCHI K HK3aMEHY
pacmpenensieTcs o ypoBHIO clI0KHOCTH. OOsi3aTenbHas 4acTh BKIIOYAET BOTPOCHI,
COCTABJISIONMINE HEOOXOMUMBIM W JIOCTATOYHBIM MHMHHMYM YCBOCHHS 3HAaHMM U
ymenuit B coorBeTcTBUM ¢ TpeboBanusmu @I'OC CIIO u nHa ocaoBe ®I'OC COO.
Ha moaroroBky kK yCTHOMY OTBETY CTYAEHTY OoTBoauTCs He Oosiee 40 MunyT. Bpems
YCTHOTO OTBETa CTYyAEHTa cocTaBisieT 10 MUHYT.

3HaHMS CTYJCHTOB OLICHUBAIOTCSA IO MATHOAIILHOU CHCTEME.

5 «OTIMYHO» - TIIYOOKO M TPOYHO YCBOEH BECh MPOTPAMMHBIN MaTepual;
MIOCJIEI0BATENLHO U TOYHO MTOCTPOCHA PEYb; OTCYTCTBYIOT 3aTPYAHEHUS C OTBETAMU
Ha JIOMOJIHUTEJIbHBIEC UM YTOUHSIIOUIME BOMPOCHI;

4 «xopouo» - YCBOEGH BECh MPOTPaMMHBII Marepuajn; B peYd HMEIOTCSA
HE3HAYUTEJbHbIE HETOYHOCTH; MPABUIbHO MPUMEHEHbI TEOPETHUECKUE 3HAHUS; HA
OOJBIIMHCTBO JTOTIOJHUTEIHHBIX WM YTOUHSIIOIINX BOITPOCOB JIaH OTBET;

3  «yHOBJIETBOPUTEIILHO» - YCBOGHAa OCHOBHAs YacTb MIPOTrPaMMHOIO
Marepualna; pedb He  COAECPXKHUT  «JeTaliei»; HEeJA0CTaTOYHO-TIPaBUIIbHbBIC
dbopMynHpoOBKH; Ha OOJBITMHCTBO JIOMOJHUTEIBHBIX WM YTOUYHSIOIIUX BOIPOCOB
WCIIBITBIBAIOTCS 3aTPYHEHUS B OTBETE;

2 «HEYJOBIIETBOPUTEIILHOY» - HE YCBOCHA 3HAUUTENIbHASL YaCTh MPOTPAaMMHOTO
Marepuana; OTBET COJAEPKUT CYIIECTBEHHbIE OITMOKHU.

B xoze otieHuBaHMs MOTYT OBITh YUTE€HBI TUYHOCTHBIE PE3YJIbTATHI.
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4. YueOHO-MeTOAMYECKOEe U HHPOPMALIMOHHOE o0ecneyeHre AUCHUIIINHBI

OcHoenasn numepamypa:

1. Boromonos, H. B. AnreOpa u Hauana aHanusa : yueOHOE mocoOue Jisi CpeIHETo
npodeccuonansHoro oo6pazoBanusi / H. B. boromonos. — Mocksa : M3narenscTBo
Opaiit, 2023. — 240 c. — (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09525-8. — Tekcr : snektpoHHbii // ObpazoBarenbHas miat@opma KOpaitt [caliT]. —
URL.: https://urait.ru/bcode/511954

2. I'yces, B. A. T'eomertpus : yueGHOE mocodue ajsi cpeaHero npodhecCuoHaIbHOIO
oOpazoBanus / B. A. I'yceB, U. b. KoxyxoB, A. A. [lpokodseB. — 2-e uza., ucnp. u
non. — Mocksa : MsparensctBo FOpaiit, 2023. — 280 c. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-08897-7. — Tekct : DIEKTpPOHHBIA //
Oopa3zoBatenbHas miardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/517007
3. Kpemep, H. III. Maremartuka it KOJUIS/DKEH : yaeOHOE MOCOOUe I CPEaHETO
npodeccuonanpHoro  obpazoanus/  H. III. Kpemep, O.I'. KoncrantuHosa,
M. H. ®puaman ; nox penakmuedt H. 1. Kpemepa. — 11-e uzn., nepepad. u mor. —
MockBa : M3pmarensctBo  FOpaiit, 2023.—- 377c.— (IIpodeccronanbHoe
obpazoBanue). — ISBN 978-5-534-16299-8. — Tekct : DJIeKTpPOHHBIA //
Oopa3zoBatenbHas miardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/530766
4. Onarckas, H. 0. Maremarnueckass CTaTHUCTHKAa W CIOydYalHBIC TIPOIIECCHI :
yuyeOHOe  mocobme Uit cpeAaHero  mpodeccroHanbHOro  obpasoBanwus /
H. lO. DHarckas. — MockBa: MsgarensctBo  MOpaiit, 2023.— 201c.-—
(ITpoeccuonanvuoe obpazoanue). — ISBN 978-5-534-04472-0. — Texker
anekTpoHHBI  //  OOpasoBarenbHass — 1atdopma  FOpaiir  [caiT]. —
URL.: https://urait.ru/bcode/512084

Jlononnumensnasn numepamypa:

1. boromosnoB, H. B. Maremaruka : y4eOHUK IS CpEeIHETO MPodeCcCHOHATBHOIO
obpazopanus / H. B. boromonos, II. . Camoiinenko. — 5-¢ u3z., nepepad. u g01m. —
Mocksa :  MzpatenbctBo  IOpaitr, 2023.— 401c.— (IIpodeccuonanbuoe
obpazopanue). — ISBN 978-5-534-07878-7. — Tekct : DSIEKTPOHHBIA //
OobpazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565
2. boromonog, H. B. MaremaTtuka. AnreOpa u Hadajia aHain3a. ba3oBblil YpOBEHbB:
10-11 xmaccel : yuyeOHUK mJisa cpeaHero oomero obpazoBanus / H. B. boromonos. —
Mockga : M3gatenbctBo FOpaiit, 2023. — 241 c. — (O6meo6pa3oBaTeIbHbIN ITUKIT). —
ISBN 978-5-534-16084-0. — TexkcT : anexTpoHHbIi / OOpa3zoBaTenbHas mardopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/530391

3. boromonos, H. B. MaremaTtuka. 3agaun ¢ pemieHUsIMH : ydeOHOE TocoOme s
cpeanero npodeccuonanpHOro oopaszosanus / H. B. boromonos. — 2-e u3x., ucnp. u
nomn. — Mocksa : UMznmatensctBo IOpaiit, 2023.— 755 c. — (IIpodeccruonanbHoe
obOpazoBanue). — ISBN 978-5-534-16211-0. — Tekcr : ONEKTpOHHBIA //
OobpazoBatenbHas miardopma FOpaiit [carit]. — URL: https://urait.ru/bcode/530620
4. boromonoB, H. B. Maremaruka. VYrinyOnennsiii ypoBeHb. 10-11 kiaccsl :
y4eOHHK U1t CpEeIHETo o011ero oOpazoBaHus / H. B. boromornos,
I1. K. Camoiinenko. — 5-e u3f., nepepad. u gom. — Mocksa : 3matensctBo FOpaiiT,
2023. — 398 c. — (O6meobpazoBatenbubiii muki). — ISBN 978-5-534-16224-0. —
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Texcr : osnextponHbii // OOpazoBarenbHas mnatdgopma IOpailt [calt]. —
URL.: https://urait.ru/bcode/530642

5. I'yceB, B. A. Marematuka. ['eomerpus. ba3oBwiii ypoBenb: 10-11 kmaccsl :
yueOHMK st cpeaHero oOmero oOpaszoBanusi/ B. A.T'yce, W. b. Koxyxos,
A. A. IIpokodreB. — 2-e uza., ucnp. u jgom. — MockBa : M3natensctBo HOpaiit,
2023. — 281 c. — (OO6mieo6pazoBarenpubiii 1ukd). — ISBN 978-5-534-16085-7. —
Texcr : oanextponHbii // OOpazoBarenbHas 1iatdopma HOpaiit [caliT]. —
URL.: https://urait.ru/bcode/530392

6. Hopodeera, A.B. Marematuka. COopHHUK 3ajay : y4eOHO-TIPAKTHYECKOE
nocobue Jyis cpeaHero npodeccuonansHoro oopazosanus / A. B. Jlopodeepa. — 2-¢
u3n. — MockBa : MsparensctBo HOpaiit, 2023. - 176 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-15556-3. — Tekct : DJIEKTpPOHHBIA //
Oopa3zoBatenbHas miardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/512131
7. Maremaruka. [Ipaktukym : yaeGHOE mocoOue uTsi CpeTHero MpohecCHOHaTFHOTO

obpazoBanusi/  O. B. TarapuukoB [u  g1p.]; moxm  oOmed  pemakiuei
O. B. TarapuukoBa. — MockBa : WzmatensctBo  Opabit, 2023.—- 285c.—
(ITpodeccuonanvuoe obpazoanue). — ISBN 978-5-534-03146-1. — Texkcr

anekTpoHHBI  //  OOpazoBarenbHass — 1atdopma  FOpaitr  [cait]. —
URL.: https://urait.ru/bcode/512207

Humepnem-ucmounuxu:

1. Beepoccuiickue HHTEpHET-OIMMITHAGL: https://online-olympiad.ru

2. Enunas  xomteknus 1udpoBbIX  00pa3oBaTeIbHBIX pecypcoB: http://school-
collection.edu.ru

3. Hayunas anextponnas 6uonmoreka (HOB): http://www.elibrary.ru

4. OTkpeIThIM KOJUTEK. Maremartnka: https://mathematics.ru

5. [loBTopum maTeMatuky: http://www.mathteachers.narod.ru

6. CripaBOYHUK 1o MaTeMaTHKe TUTST IIKOJIbHUKOB:
https://www.resolventa.ru/demo/demomath.htm

7. CpenHsiss MaTeMaTHYECKasi MHTEPHET IKouta: http:// www.bymath.net

8. denepanbHbiii mopran «Poccuiickoe odbpazoBanuey»: http:// www.edu.ru
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